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IHOACHIOBAJIBHA 3AIIMCKA

Ha cyudacHomy erami pO3BHTKY CYCIIJIbCTBA BCE OYEBHJIHININM CTa€ 3HAYCHHS MPUPOAHHYUX HAYK U peatizalii KOHIEMIi CTaloro
po3BuTKy. He BUIaskoBO B pi3HMX KpaiHaxX CBITY MWJIbHA yBara MPHUAUISETHCS BJOCKOHAJICHHIO CHCTEMHU MPUPOAHMYOI OCBITHU, B TOMY YHUCIHI U
xiMiuHO1. PedopmMyBaHHS CHUCTEMHU OCBITH IpH IbOMY Iepeadauae ii BIAKPHUTICTh 1 BaplaTUBHICTh, PI3HOMAHITTS (OpM 1 METOAIB OpraHizaiii
HaBYaJILHOI AISUTBHOCTI, TOOTO AU(epeHITiallii0 HaBYaHHSI.

Ximis, Oyyur TPUPOJHUYMM IMPEAMETOM, MAa€ BEJIMYE3HUN IMOTEHIIIal HaBYaHHS 1 PO3BUTKY. be3 3HaHHs 1 po3yMiHHS XIMiuHOI (popmu
pPyXy MaTepii HEMOXJIMBO YSIBHUTH CO01 Cy4acHy HAyKOBY KapTHHY CBITy. AJDKe CBIT, IO HAC OTOYy€ — L€, MEPII 3a BCE, CBIT PEUOBHH, SKi €
OCHOBOIO KHMBOI 1 HEXXHBOI IPUPOIH.

HapuanpHa nporpama 3 ximii mis 10-11 kimaciB 3akiafiB 3aranbHOI CepeHbOI OCBITH po3poOiieHa Ha mijacrtaBi [lepkaBHOTO cTraHmapry
0a30B0i 1 MOBHOI 3araJibHOI CepeHbOI OCBITH, 3aTBEPIKEHOr0 moctaHoBoro KaGinery MinictpiB Ykpaiau Big 23.11.2011 Ne 1392. IIporpama
MpU3HAYeHa I HAaBYaHHS XiMil Ha piBHI CTaHAapTy, TOOTO y Kjacax, Je XiMmis He € MpodUIbHUM MPEeaIMETOM. 3MICT mporpamu 0a3yeThcs Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMH B OCHOBHIH IIKOJMI, 1 € IPYTUM — BHILIUM KOHIICHTPOM BHBYEHHS XiMil.

VY mnpomeci HaBYaHHS MpEeAMETa MOXKHA BUKOPHUCTOBYBATH JOJATKOBI TOJAMHM HABYAIBHOTO IUJIaHY, L0 MPU3HAYEHI JUIsi BUBYCHHS
CHENKYpCiB, (aKyIbTaTUBIB 1 KypciB 32 BUOOPOM, OPIEHTOBAHUX, 3aJI€KHO B MPOQ1It0 HABYAHHS, HA MMOCHIICHHS MIKIIPEIMETHHUX 3B A3KiB XiMii 3
IHIIMMH HayKaMH.

BuBuenHs Ximii y crapiuiid MIKOJi Ha PiBHI CTaHJAApTy CIPSIMOBAaHE Ha MoJayblie (pOPMYBAHHS y BUITYCKHUKIB HayKOBOTO CBITOIJIANY,
XIMIYHOI KyJIBTYpH SIK CKJIQJHHUKA 3arajlbHOI KYJIbTYpH CY4acHOI JIFOJMHY 1 PO3BUTKY IXHHOTO TBOPYOTO MOTEHIIATY 3317151 YCIIIIHOT colliai3aii B
Cy4aCHOMY CYCIUIbCTBI.

BunyckHUKM cTapioi MIKOJIX — L€ IUIICHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3aTHI A0 KPUTUYHOTO MUCIEHHS; TPOMAJISTHU 1 ATPIOTH 3
aKTUBHOIO KHUTTEBOIO MO3UIET0, SIKI JIFOTH 3T1AHO 3 MOPaIbHO-ETUYHUMH MPUHITUIIAMH 1 IPUIMAIOTh BIAMOBIIaIbHI PillIeHHS; IHHOBATOPH, TOTOBI
3MIHIOBATH HABKOJIMIIHIN CBIT, PO3BUBATH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY Mpalli, BANTHUCS BIIPOIOBK KUTTH.

Mera HaByaHHS XiMmii Ha pIBHI CTaHAapTy BIANOBiJa€ MeTi MOBHOI 3arajlbHOi CEpeJHBbOI OCBITHM 1 HojsArae y 3a0e3nedeHHi
3arajlbHOOCBITHBOI MiATOTOBKH 3 NpeaMeTa, 10 meperdadyae yMiHHS MOSCHIOBATH XIMIYHI SBHINA, POOUTH OOIPYHTOBaHI BHCHOBKH MPO HUX,
YCBIJIOMJTIOBATH BIUTMB HayKH 1 TEXHOJIOTIN HA 3MIHY MaTepiajJbHOTO, IHTEIEKTYAIBHOTO W KYyJbTYPHOTO CEPEOBHIII.

Meta HaBuaHHA XiMii Ha pIBHI CTaHJApTy JOCATAETbCS Ha OCHOBI peasi3alii 3aBJaHHS XIMIYHOI OCBITH — (OpMyBaHHS 3acoOamu
HABYAJIHHOTO MpeIMEeTa KIIOYOBHX i MPeAMEeTHUX KOMIIETEeHTHOCTEH.

HaBuanns ximii y ctapiuiid IIKoJii CpsIMOBaHE HAa BUKOHAHHS TAKUX OCBITHIX, PO3BUBAJIBHUX 1 BUXOBHHUX 3aB/AaHb.

— MOrNMOJIIOBAaTH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJOBY MPHUPOAHUYO-HAYKOBOI KapTHHH CBITY: HAaWBaKJIMBILI XIMiYHI HOHSTTS, 3aKOHH 1
3aKOHOMIPHOCTI, TeOpii i MPOIIeCH; CydacHy XiMiYHY HOMEHKIIATYpy PEUOBHUH;



— PO3BHBATH YMiHHS CAMOCTIHO HaOyBaTH XiMiYHI 3HAHHA 3 PI3HUX 1HPOPMAIIHHUX PKEPEN Ta Y XO1 eKCIIePUMEHTATbHUX JOCHIKEHb 1

KPUTHUYHO X OCMHUCIIOBATH; 3aCTOCOBYBATU OTpI/IMaHi 3HaHHA AJI ITOSACHCHHA BJIACTUBOCTEH pPE€4YOBUH 1 piSHOMaHiTHI/IX XIMIYHHX SABUIII, 0e31meyHo

BHKOPHUCTOBYBAaTH PEUYOBHHHU 1 MaTepiaiy; OIIHIOBATH POJIb XiMii y pO3BUTKY Cy4aCHHX TEXHOJIOTIH Ta pO3B’si3aHHI II100abHUX MPOOJIEM; TBOPYO
PO3B’s3yBaTH TPAKTUYHI 3aBJaHHS XIMIYHOTO XapaKTepy y TOBCAKICHHOMY JKUTTIi, MOIEPEIKYBATH SBUIIA, IO 3aBJAIOTh IIKOIU 3IOPOB'IO

JIFOJIMHH 1 JTOBKIJIIIO;

— BHXOBYBATH IEPEKOHAHICTh y MO3UTUBHIN poii XiMil sIK Hayku y 3a0e3ledyeHHi Mporpecy CyCIiIbCTBa, YCBIAOMIIEHHS HEOOXiITHOCTI

XIMIYHO I'PaMOTHOTO CTAaBJICHHS 710 BIACHOTO 3/I0POB'S 1 JOBKIJUIS.

Brecok ximii y (hopMyBaHHS KIIFOYOBHX KOMIIETCHTHOCTEH YUHIB PO3KPHUTO B TAOIHIII.

KommneTeHTHiCHUIT MOTEeHIIAJ HABYAJIBHOIO MIPpeAMeTa XiMist

K.moqomf IIpenmeTHuii 3MicT KJII090BOI KOMIIETEHTHOCTI i HAaBYaJILHI pecypcH 14 il popmyBaHHSA
KOMIIETEHTHICTh
Cninkyeanus YMminns:
0epIHCABHOI0 - BUKOPUCTOBYBATH B MOBJICHHI XIMI4HI TEpMiHH, HOHSATTS, CUMBOJIM, Cy4yacCHY YKpaiHCbKY HAayKOBY TE€PMIHOJIOTIIO 1
(i pionoio y paszi HOMEHKJIATypYy;
8iOMIHHOCMI) - (hopmynroBaTH BIAMOBIIb HA MOCTABJICHE 3aMIUTAHHS;
Moseamu - apryMEHTOBAHO OMHUCYBATH X1J1 1 YMOBH MPOBEJICHHS XIMIYHOTO €KCTIEPUMEHTY;

- 00roBOPIOBATH PE3YIBTATH JOCIKEHHS 1 POOUTH BUCHOBKHY;
- OpaTy yyacTh B OOTOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, YITKO, 3pO3YM1JI0 BUCJIOBIIIOBATH CBOIO AYMKY;
- CKJIaZIaTU YCHE 1 MMChMOBE MOBIJOMJIEHHS Ha XIMIYHY TEMY, BUTOJIOLTYBaTH HOTO.
CraBiieHHA:
- IIaHyBaTHU HAyKOBY YKPaiHCbKY MOBY;
- KPUTUYHO CTaBUTHUCH JI0 MOBI1IOMJIEHb XIMIYHOTO 3MICTY B MEAIMHOMY IPOCTOPI;
- IOTYJISIPU3YBATH XIMi4HI 3HAHHS.
HaBuaJabHi pecypceu:
- MIAPYYHHUKH 1 TOCIOHUKH, HAYKOBO-TIONYJISIPHA 1 XYJ0XKHS JIITepaTypa, eJ1eKTPOHH1 OCBITHI PECYPCH;
- HaBYaJIbHI MPOEKTH Ta MPE3EHTYBAHHS IXHIX Pe3yJIbTaTiB.

Cninkysanns

YMmiHHA:




iHO3eMHumMu
moeamu

- YUTATH W PO3YMITH 1HIIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTHU MOBIAOMJICHD 13 BUKOPUCTAHHSIM 1HIIOMOBHHX JKEPElT;
- YUTATHU 1HO3EMHOIO MOBOIO 1 ITPaBUJIBHO BUKOPUCTOBYBATH XIMIUHY HOMEHKIIATYPY;
- MOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMIUHY TE€PMiHOJIOTIIO.
CraBJieHHS:
- IKaBUTHUCH 1 OLIHIOBATH 1H(POPMAILIIIO XIMIYHOTO 3MICTY iIHO3EMHOIO MOBOIO;
- PO3MOBIISATH Ha XIMIYHI TE€MH 13 3aI[iKaBIIECHUMH HOCISIMU 1HO3EMHHX MOB.
HaguanabHi pecypcu:
- MeJIiliH1 1 IPYKOBaHi JKepena iIHO3eMHOI MOBOIO.

Mamemamuuna
Komnemenmmuicmo

YMminns:

- 3aCTOCOBYBATH MaTeMaTUYHI METOJH JUI PO3B A3yBaHHS XIMIYHUX 3aBJIaHb;

- BUKOPHMCTOBYBATH JIOT1YHE MMCJIECHHS, 30KpeMa, JJIsi PO3B’A3YBaHHS PO3PAXYHKOBUX 1 €KCIEPUMEHTAIIbHUX 3a/ad,
IPOCTOPOBY YSBY JJIsl CKJIQAAHHS CTPYKTYpHUX (POPMYI 1 MOJIEeTIel PEUOBHH;

- OyayBaTH 1 TIyMaduTH rpadiku, CXeMu, JiarpaMu, CKJIaJaTH MOJIEITi XIMIYHHX CITOIYK 1 TPOIIECIB.
CrasiieHHS:

- YCBIJOMJIIOBATH HEOOXIAHICTb MAaT€MaTUYHMUX 3HaHb I PO3B’SI3yBaHHS HAYKOBHUX 1 TEXHOJOTIYHHUX XIMIYHHUX
npooieMm.
HagsuaubHi pecypen:

- HaBYaJIbHI 3aB/IaHHS Ha BUKOHAHHS O0YMCIIEHb 3a XIMIYHUMHU (OPMYJIaMH 1 pIBHSHHIMU pPEaKIii;

- TpeAcTaBieHHs 1HQopMalii B YHUCIOBIM 4M TpadiuHiil Gopmax 3a pe3ynbTaTaMH XIMIYHOTO EKCIIEPUMEHTY Ta
BUKOHAHHS HABYAIBHUX MTPOEKTIB.

Ocnoeni
KOMHnemeHmHoCcmi y
npuUpoOOHUUUX
HayKax i
mexHon02iax

YMminns:
- MOSICHIOBATH TIPUPOIHI SIBUIIA, TTPOLIECH B )KUBUX OPraHi3Max 1 TEXHOJIOTIYHI MPOIECH HAa OCHOBI XIMIYHHMX 3HAHb;
- (hopmymroBaTH, 0OTOBOPIOBATH 1 PO3B’A3yBaTH MPOOJIEMH MTPUPOTHHYO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTH JOCI/IU 3 pEUOBUHAMH 3 ypaxXyBaHHAM IXHiX (I3UUYHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEpUMEHTAIbHI 3aBIaHHS 1 IPOEKTH, BAKOPUCTOBYIOUM 3HAHHS 3 1HIIMX IPUPOAHUYMX MPEIMETIB;
- BUKOPHUCTOBYBATH 32 IPU3HAYEHHAM CY4acHI MPUIIaIH 1 MaTepiaiu;
- BU3HAa4YaTu NpoOIeMu JOBKIJUISA, IPOIMOHYBAaTH CIIOCOOHU iX BUPIILICHHS;
- TOCTIPKyBaTH MPUPOIHI 00'€KTH.




CrasBiieHHs:

- YCBIJIOMJIIOBATH 3HAYCHHS NPUPOIHUYMX HAYK JUIsl IMi3HAHHS MaTEepialbHOTO CBITY; BHECOK BHJATHHX YYCHUX Y
PO3BHUTOK MPUPOJTHUYHX HAYK;

- OIIIHIOBATH 3HAYCHHS MPUPOJIHUYUX HAYK 1 TEXHOJOTIH JUIsl CTAJIOTO PO3BUTKY CYCIIUIBCTBA;

- BUCJIOBIIIOBATH CY/IPKEHHS 1100 IPUPOIHUX SBHIIL 13 MOTIISAY CY4acHOI IPUPOJTHUYO-HAYKOBOI KAPTUHU CBITY.
HaguanbHi pecypcu:

- HaBYaJIbHE 00JIaJHAHHSA 1 MaTepialii, 3ac00M YHAOUHEHHS;

- MDKIIPEIMETHI KOHTCKCTHI 3aBIaHHS,

- iHopmariiiHi i aHAMITUYHI MaTepianu 3 MpoOieM CTaHy JOBKLIA, OLIAQAHOTO BUKOPHCTAHHS MPUPOIHUX PECYPCIB 1
CUHTETHYHUX MaTepialis;

- iHopMarliiiHi MaTepialiv Ipo Cy4acHi TOCSITHEHHS HAyKH 1 TEXHIKH;

- MATCHTHI 0a3M JaHUX PO BUHAXOTH.

Ingpopmauiiino-

uugposa
KoMnemeHmHuicmao

YMminns:

- CTBOpIOBATH iH(OpMAIiifHi MPOAYKTH XIMIYHOTO 3MICTY.
CrasiieHHs:

- KpUTUYHO CITIBCTABJIATH 1 OLIHIOBATH XIMIYHY 1H(opMaIito 3 pi3HUX 1HYOpMAILIIiHUX pecypciB;

- IOTPUMYBATUCh ABTOPCHKOT'O MpaBa, eTUYHUX MPUHIIMIIIB TOBOPKEHHS 3 1H(opMarlliero;

- YCB1JIOMJTIOBATH HEOOX1IHICTh €KOJIOTTYHMX METO/IIB Ta 3ac001B yTHUi3alil HM(YPOBUX MPUCTPOIB.
HagsuaubHi pecypen:

- €JIEKTPOHH1 OCBITHI pecypcH (06a3u JaHUX PO PEUOBUHU Ta IXHI XapaKTEPUCTUKH);

- BIpTyaJbH1 X1Mi4HI JJabopaTopii.

VYminna euumuca
6NPO00BIHC IHCUMMS

YMminus:
- OpraHi3oByBaTH CaMOOCBITY 3 XiMii: BU3HAYaTU METY, IUIaHyBaTH, 100UpaTH HEOOX1H1 3aco0u;
- CIIOCTepiraTu 3a XiMiYHUMHU EePEeTBOPEHHAMH B 00’ €KTaX Ta MPOBOAUTH XIMIYHUHN €KCIIEPUMEHT;
- BUKOHYBaTH HaBYaJIbHI MPOEKTH XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.
CrasiieHHs:
- IKaBUTHUCS MOISIMU B XIMIYHINA HayI[l Ta TEXHOJIOT'11, HOBUMU PEYOBHHAMH 1 MaTepiajlaMH, 3aCTOCYBaHHAM iX;
- IParHyTH CaMOBJIOCKOHAJICHHS;




- OCMHCITIOBATH PE3YJIbTaTH CAMOCTIHHOTO BUBYCHHS XiMil;

- PO3YMITH NIEPCIIEKTHBY BJIACHOTO PO3BUTKY YIIPOJJIOBXK JKUTTS, MIOB'I3aHOTO 13 XIMIYHUMH 3HAHHSIMH.
HaBuaJubHi pecypceu:

- MEIIHI JpKepena, TUAaKTUYHI 3acO0M HaBYaHHSI.

Iniyiamuenicme i
nionpuemaugicmeo

Yminusa:

- BUPOOJIATH BJIACHI I[IHHOCTI, CTABUTH LT, TISATH 331 TOCITHEHHS 1X, CIUPAIOYMCh Ha XIMIYHI 3HAHHS;

- 3aTy4aTy MapTHEPIB 10 BAKOHAHHS CIIJIBHUX MPOEKTIB 3 X1Mii]

- BUSABISATH 3JaTHICTh J0 poOOTH B KOMaHIi, OyTH IHII[IaTUBHUM/IHII[IATUBHOIO, TCHEpPyBaTH iaei, Oparu
BIJIMOBIIAJIbHICTD 32 NMPUUHATTS PIllIeHb, BECTH JIAJIOT 311 AOCATHEHHS CIUJIBHOI METH I/ Yac BHKOHAHHS XIMIYHOTO
EKCIIEPUMEHTY 1 HaBYaJIbHUX MPOEKTIB.

CrasBiieHHs:

- BipuTH B ce0e, y MOKIIMBOCTI KOMaH/IH 1 BJIacHI;

- BUBOKEHO CTABUTHUCS J0 BUOOPY MaHOYTHHOTO HAMPSMY HaBUAHHS, TIOB’I3aHOTO 3 XIMI€I0;

- OyTH TOTOBMMH 0 3MiH Ta iIHHOBAIIi}.

HaguanabHi pecypcu:

- JiTepaTypa Npo YCHIIIHUX BUHAX1IHUKIB 1 MANPUEMIIIB;

- 3yCTpidi 3 YCHIITHUMH JIIOJIbMU;

- G13HEC-TPEHIHTH, eKCKYpPCii Ha Cy4acH1 MiANPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomnemeHmHuocmi

YMminns:

- PO3YMITH 1 BUKOHYBAaTH BCTAHOBJIEHI JIEp>KaBOIO 3aKOHM 1 IPaBUJIa IOA0 30€peKeHHs TOBKIILIS;

- CHIBOpALIOBAaTH 3 IHIIMMU HaJ peali3ali€lo COI[laJIbHO 3HAuylIMX MPOEKTIB, 10 IependadyaroTb BUKOPUCTAHHS
XIMIYHMX 3HAHB;

- MPAIIOBATH B IPYMl 3allIKaBJIECHUX JIIOJIeH, CHIBIPALIOBATH 3 1HIIMMU IpyHaMH, 3aJlydaTd HIMPUIY TPOMaIChKICTh 10
PO3B’s3yBaHHS TPOOJIEM 30€pEeKEHHS TOBKIJUISL.
CraBiieHHA:

- BUSIBJIATU TIATPIOTUYHI TOYYTTS 10 Y KpaiHu, JIFOOOB 10 Maioi 0aThKiBIIHUHU;

- TOTPUMYBATHCh 3araJlbHOBU3HAHUX MOPAJIbHUX MPUHLMUIIB 1 HIHHOCTEH 1 OyTH TOTOBUMHM BiICTOIOBATH LI MPUHIUIIH 1

LIHHOCTI;
- BUSIBJIATH 3al11KaBJICHICTh Y IEMOKPATUYHOMY OOJIAIITYBaHHI OTOYEHHS ¥ €KOJOrYHOMY OOJIalITyBaHH1 JTOBKIULIS;




- OIIIHIOBATH HEOOXITHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOIHOTO CIIBPOOITHHUIITBA;
- IIAHYBATH PO3MAITTSI {YMOK 1 MOTJISIIIB;
- IIHYBATH ¥ IIaHyBaTH BHECOK BUJAATHUX YKPAiHIIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaBuaJubHi pecypcu:
- HaBYaJIbHI 1 COLliaIbHI TPOCKTH, TPEHIHTH.

Oobiznanicmoe ma
CAMOBUPAICEHHS Y

cghepi Kynemypu

Yminusa:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0M 1 MaTepiaiu JUIsl BTIJICHHS XY/I0XKHIX 171eH 1 BUSBICHHS BIaCHOI TBOPYOCTI,
- IOSICHIOBATH B3a€MO3B 30K MHUCTEIITBA 1 XiMii.
CraBiieHHs:
- LIHYBaTH BITUYMU3HSIHY 1 CBITOBY KYJIbTYPHY CHALINHY, 10 SIKOT Halle)aTh HayKa 1 MHCTELTBO.
HaguanbHi pecypceu:
- TBOpHU 00PA30TBOPUYOrO MUCTENTBA, My3UUHI i JITepaTypHi1 TBOPH SK LIFOCTpALlii JO BUBUECHHS XIMIYHUX SIBUIII,
- KOHTEKCTHI 3aB/IaHHS;
- CHHXPOHICTHYHA TAOJIHUIIS.

Exonociuna
zpamommuicme i
300poee xcumms

Yminusa:
- YCB1JIOMJTIOBATH NMPUYMHHO-HACIIKOBI 3B SI3KM Yy IPUPOJI 1 i1 LIITICHICTD;
- BUKOPUCTOBYBATH XIMiUH1 3HaHHSA JUIS MTOSICHEHHS] KOPUCTI 1 KO 3A00YTKIB XiMii 1 XiMIYHOI TEXHOJIOTI1 IS JTIOAHHU
1 TOBKULIA;
- 00JIaMITOBYBATH BJIACHE )KUTTEBE CepeflOBHIIE O€3 KO sl ce0e, IHIIUX JTI0EH 1 TOBKIJUIS,
- TOTPUMYBATHUCS 3I0POBOTO CIIOCOOY KUTTS;
- 6e3MeYHO MOBOJUTHUCH 13 XIMIYHUMU CIOJIYKAMHM 1 MaTepiajaMu B MOOYTI;
- OpaTu ydacTb y peaiiszallii MpoeKTiB, CIPSIMOBAHUX HA MOJIMIIEHHS CTaHy JOBKUUIS 3aBISKU JOCATHEHHSM XIMIYHOI
HayKH;
- TOTPUMYBATHCS TIPABIIT €KOJIOT1YHO BUBAKEHOI MOBEIIHKH B JOBKIJTI.
CrasBJieHHS:
- NIATPUMYBATH U YTUTIOBATH Ha MPAKTUL KOHLIEMIIIIO CTAJIOr0 pO3BUTKY CYCIIIbCTBA;
- PO3YMITH BaXJIUBICTh TAPMOHINHOT B3a€MO/Ii1 JIFOAUHU 1 IPUPOIH;
- BIIMIOBIJJAJIEHO ¥ OIIATHO CTAaBUTHUCS 10 BUKOPUCTAHHS IPUPOTHUX PECYPCIB SK JKepela 310poB’s 1 100polyTy
Ta Oe3MeKH JIOAUHH 1 CIIIJIBHOTH,




- OIIIHIOBATH €KOJIOTIYHI PU3UKH 1 OYyTH TOTOBUM JI0 PO3B‘s3yBaHHs MPOOJIEM JIOBKIUISI, BAKOPUCTOBYIOUN 3HAHHS
3 Ximii.
HaBuaJubHi pecypceu:
- HaBYaJIbHI POCKTH;
- IKICH1 ¥ KUTBKICHI 337124l €KOJIOTTYHOTO 3MICTY.

[TpeamerHa XiMiuHAa KOMIETEHTHICTh YUHIB € CKJIaJHUKOM KJIIOYOBOI KOMIIETEHTHOCTI y MPUPOJAHUYHMX HAyKax 1 TEXHOJOTisIX. Bonoainus
XIMIYHOIO KOMITETEHTHICTIO HA PIBHI CTaHIApTy O3HAYAE 3[ATHICTh YYHIB MHCIUTHU 1 JISITH 3 TO3WINA CBITOTJIATHUX OpPI€HTAIlH 1 IIHHICHUX
yCTaHOBOK, CPOPMOBAHMX y MIPOILIEC] HABYAHHSA XiMil.

[IpeamMeTHa KOMNETEHTHICTh O3HAY€HA TAaKMMH KOMITOHCHTAMH: 3HAHHEBUM (ITI3HABAJILHHUM), MISUTBHICHUM (IIOBEIIHKOBUM) 1 I[IHHICHUM
(MoTuBaliiHUM). 3MICTOBE HATOBHEHHS IIMX KOMIIOHEHTIB PO3KPUTO B pyOpuIli mporpamu «O4iKyBaHi pe3ybTaTH HaBYaHHS».

[lepenik owikyBaHUX pe3y/lbTAaTiB HAaBYAHHS — OPIEHTHP BUMTENSI Ha JOCATHEHHS METH OCBITHBOTO IPOILIECY Ha BIAMOBIAHOMY 3MICTI
3a3HaYCHUX TEM IPOrpaMH, IO MOJETHIMTh IUIAaHYBaHHS IIeH 1 3aBJaHb YPOKiB, AACTh 3MOTY BHPOOUTH aJeKBAaTHI METOIWYHI MIAXOIH IO
MIPOBE/ICHHS HABYAJIBHUX 3aHATh, TIOTOYHOTO i TEMAaTHYHOTO OLlIHIOBAHHSI.

OTxe, OCHOBHUM 3aBJIaHHSIM KOKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO PE3y/bTaTy HaBUaHHS, TOOTO HAOYTTs, (OpMYyBaHHS 4U
PO3BHUTOK yYHEM BHU3HAUYCHHMX HABYAJIBHOIO MPOrPAMOI0 yMiHb, HABHYOK, CTaBJI€Hb, IIIHHOCTEH, 3a3HAUCHUX Y JIIBIM YacTHHI TaOmuIi. A BiATak
MaroTh 3MIHUTUCS MIIAXOAM O KOHCTPYIOBAHHS 1 NMPOBENCHHS HAaBYAJIbHHUX 3aHATh. BiJ TpaHCHALIl TOTOBUX 3HAaHb YUYMTENb MAa€ MEPEUTH 10
METOAMK, K1 JIO3BOJISIOTh YUHSM CaMOCTIMHO 0OyBaTH 3HAHHS Yy XOJll HAaBYAJIBbHOI AISUIBHOCTI; (JOPMYBATH YMIHHS iX 3aCTOCOBYBATH y Pi3HUX
CHUTYallisX, TeHepYBaTH 1 MPOAYKYBaTH i7ief a0 HOBI 3HAHH; BUCJIOBIIOBATH BJIACHY TOUKY 30pY 111010 MIEBHUX MTPOLECIB UM SBUII] TOILO.

KomnerenTHicHuUil miIXiJ1 y HaBYaHHi, Ha BIMIHY Bijl IPeIMETHO 30pI€HTOBAHOTO, Iiepeidaydae iHTErpalio pecypciB 3MICTy Kypcy Ximii Ta
IHITUX TPEIMETIB Ha OCHOBI MPOBIJHUX COLIAJIBHO W OCOOMCTICHO 3HAUYIIMX 1/1eH, IO BTUIIOIOTHCS B Cy4YacCHIM OCBITI: yMIHHS BYHTHCH,
€KO0JIOT14YHA TPAaMOTHICT 1 3JJOPOBHH CIIOCIO KUTTS, colliajibHa Ta TPOMASIHChKA BIANOBIAAIBHICTD, 1HILIIATUBHICTD 1 M1AIPUEMIIUBICTD.

Hnst peamizanii 1ux i1ed BUOKPEMIJICHO TakKi HACKPi3Hi 3micmoei ninii: «Exonociuna besnexa i cmanutl po3sumoky, «l pomaosncoka
8I0N08I0aAIbHICMbY, «300p08's | beznekay, «Ilionpuemausicmo i hiHancosa cpamomHuicmsy.

Hackpi3Hi 3MicTOBI JiHIi MOCIIJJOBHO PO3KPUBAIOTHCS Yy IMPOIECi HaBYAHHS W BHUXOBAaHHS YUYHIB, € CHUIBHUMH Ui BCIX MpPEIMETIB i
KOPETIOIOTHCS 3 KIIFOYOBUMH KOMIIETEHTHOCTSIMH.

3micToBa JHiHisA «Exonoziuna 6e3nexa i cmanuii po3eumok» peayizyeTbcs Ha 3paszkax, 110 Jal0Th 3MOTY YYHEBI YCBIIOMUTH MPUUYHUHHO-
HACJIIKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BAXJIMBICTh CTAJIOr0 (KEpPOBAHOT0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJiHb. Taki 3pa3ku Hajgae
Martepiall mpo ofiepKaHHS U 3aCTOCYBaHHs PEUOBHH, 30€peKeHHs MPUPOJHUX PECYPCiB — BOJM U MOBITPs, palioHaJbHe i oljajiHe BUKOPUCTAHHS
MIPUPOJIHUX BYIJIEBOJHIB, KOJIOOOIT XIMIYHHUX €JIE€MEHTIB 1 PEUOBUH TOIIO.



PesynbraTom peanizanii 1i€i 3MicTOBOI JiHIi € He nuiIe 0013HAHICTh YUHS 13 €KOJOTIYHUMH MPOOJIeMaMH, TIOB’I3aHUMH 13 JOTPUMAHHIM
YUCTOTU HABKOJIMIIHBOIO CEPENOBMIA, IMPOLIECAMU TOPIHHS 1 JUXaHHS, KUCIOTHUMHU JOIIAMH, CTIMKMMM OpraHiYHUMH 3a0pyAHIOBayaMu, a H
YCBIJIOMJICHHSI MOXJIMBOCT1 PO3B’SI3YBaHHS WX MPoOsIeM 3aco0amMu XiMii. YUeHb IIIHYE MPUPOAHI PECYPCH, BiJl SKUX 3aJICKUTh WOTO 3JI0POB’S,
n00poOyT, CTAIMI PO3BUTOK KpaiHM; YCBIIOMITIOE HEOOX1AHICTh 30€pEXKEHHS YUCTOTH JTOBKLLISA, Oepe ydacTh Y BIAMOBIIHUX 3aX0/1aX; €KOJIOTTYHO
BHBA)XCHO MOBOJAUTHCS Y TOBKIILII.

CTaHOBJICHHIO YYHIB SIK CBIZIOMHX I'POMAJIsIH, ATPIOTIB YKpaATHH, WIEHIB COLIyMY, MiCLIEBOI I'POMaJIH, IIKUIBHOTO KOJEKTUBY MA€ CIIPHUSITH
peadizanisi 3MicToBOiI JiHii «I pomaoanceka eionogioanvnicmey. Ha ypokax XiMii yuHi 03HAHOMITIOIOTBCA 31 3700yTKaMH BITYM3HSIHUX YYCHUX Ta
iXHBOIO TPOMAJISHCHKOIO MO3MIIEI0, OIHIOITH PO3BUTOK BITUYM3HSHOTO BHPOOHHMIITBA HA OCHOBI JOCSATHEHb XIMIUYHOI HAayKH, HABUAIOTHCS
MpaIoOBaTH B KOMaH[li, BiMOBIIATbHO CTABUTHCH JIO 3aBJIaHb, BU3HAYCHUX KOJEKTHBOM, Ta PETEIbHO BHKOHYBATH CBOIO YAaCTHHY POOOTH. Y
[103aypOYHUH yac 10al0Th PO YUCTOTY HABKOJMIIHBOIO CEPEIOBHIIA CBOI'O PETiOHY, OE€pyTh MOCUIIBHY y4acTh y peaii3allii coliaJbHO 3HAYYILUX
HABYaJIbHUX TPOEKTiB. Pe3ynapTaramu, 1o 3acBiq4yIOTh MPOAYKTHUBHICTH peamizauii 1mi€i JiHii, € yCBIAOMJICHHS YYHSMHU BiJIOBIAATBHOCTI 3a
pe3yabTaTH HaBYaHHS, AKI MOXYTb Yy MaiOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBJaHb y KOMaH]ll; palliOHAJIbHE
BUKOPHUCTAHHS PEUYOBUH; Y4acTh Y 3aXHCTi JOBKI/UIA 1 30epekeHH1 Horo it cede Ta MaOYTHIX MOKOiHb.

3micToBa JiHis «300po6’a i Geznexka» TOPKAEThCA BCIX 0€3 BHHATKY TE€M NPOTpPaMH 3 XiMii, OCKUIbKM BUKOPUCTaHHS 3M00YTKIB XiMil
VIPOAOBK YCHOTO YKUTTSI JIFOJWHU TICHO ITOB’SI3aHO 31 3JI0pPOB’sIM 1 )UTTe3a0e3neueHHs M. [locaimoBHAN PO3BUTOK IIi€l 3MICTOBOI JIiHIT y 3MICTI
KypCy JIa€ y4HSIM 3MOTY YCBIJIOMHUTH, 3 OJJHOTO OOKY, 3Ha4EHHsI XiMil 11 OXOPOHHU 370POB’S, a 3 IHIIOTO0 — MOKJIMBY IIKOJY MPOAYKTIB Cy4acHOi
XIMIYHOI TEXHOJIOT1{ Y pa3i HEHaJeKHOTO0 BUKOPUCTAHHS iX.

VY pesynbTaTi peamizalli 1i€i 3MICTOBOI JIHII y4€Hb AOTPUMYETHCS MPaBUI OE3MEYHOIO MOBOJKEHHS 3 PEUOBHHAMHU 1 MareplajlaMu y
nabopaTopii, moOyTi i JOBKULII; YCBIIOMIIIOE 3aJIEXKHICTh 370POB’Sl Bil YHCTOTH BOJM, MOBITPS, CKJIAJy XapuOBHX MPOIYKTIB; JOTPUMYETHCS
3JI0POBOTO CIIOCOOY JKUTTSL.

3microBa niHis «Ilionpuemnusicms i pinancoea zpamomuicme) HaLUTIOE YYHIB Ha MOO1TI3a1li10 3HaHb, MPAKTUYHOTO JJOCBIAY 1 IHHICHUX
YCTAHOBOK Yy CHUTYyalisX BHOOpPY 1 NPUHUHATTS pilleHb. Y HaBUaHHI XiMii Taki CHTYyalii CTBOPIOIOTHCS MiJ Yac IJIAaHyBaHHS CaMOOCBITHBOT
HaBYaJIbHOT JISJIBHOCTI, TPYNOBOi HAaBYalbHOI, EKCHEPUMEHTAJbHOI pPOOOTH, BUKOHAHHS HABYAJIBHUX MPOEKTIB Ta iX MpPE3eHTYBAaHHS,
PO3B’sA3yBaHHS PO3PAXYHKOBHX 1 KOHTEKCTHHUX 3a/1a4, BUPOOJIEHHS BIACHOT MOJIEI TTOBEIIHKH Y JOBKIJIII.

Po3kputTs 3MicTOBOI JiHIT TOTpeOye MO3UTUBHUX MPUKIIALIIB 13 1CTOPIi XiMii, AISTIBHOCTI BUEHUX 1 MIJIPUEMLIB y raiy3i XiMii, eKoJIorii,
(dapmakoJiorii, 110 3aCBITUYIOTh MOKJIMBICTh PO3B’A3yBaHHS HE JIUIIE TEOPETUYHHX, a  MPAKTUYHUX MPoOIeM XiMii 1 XIMIYHOTO BUPOOHUIITBA.

VY pesynbTari peanizauii i€l 3MiCTOBOT JIiHII yueHb YCBIJIOMIIIO€ BaXIJIMBICTh BMBUEHHS XiMii; OLIHIOE YCIHIXH, AOCSATHYTI CY4acHHUM
CYCHUIBCTBOM Y XIMIYHIH Hay1li, po3po0ieHHI coco0iB o/iep>KaHHsl, MepepoOKH 1 3aCTOCYBaHHS PEUOBHH SK TaKi, 110 3aJIe)KaTh BiJ] 3HaHb, YMiHb,
HIIIATUBY 1 MIIIPUEMIIUBOCTI OKPEMHUX OCOOUCTOCTEMH 1 TPYI OJHOAYMIIIB; IEPEHOCUTD 11€ CTABJICHHS Ha Pi3H1 BUAU CBO€T HABYAIBHOI NiSJILHOCTI,
MOBOJKEHHS! Y TOBKUIJII; CB1IOMO O0Mpae HapsM HaBYAHHS Yy CTapIIiil IIKOJ, BUXOJSYM 3 BIACHUX MOKIMBOCTEH.
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Peamnizamist 3MicTOBUX JiHIN He nependadae Oy/b-sKOro pO3MKUPEHHS YU NOTIMOJICHHS HAaBYAIBHOTO Marepiaiy, ajge noTpedye MOCHUICHHS
yBaru 710 MeBHUX Horo acnekTiB. [IpoBiaHi i1€1, Ha SIKUX IPYHTYIOThCS HACKPI3HI 3MICTOBI JIiHi1, BTUTFOIOTHCS B HaBYaHHI XIMii SIK Y TEOPETUYHOMY
3MICTI KypCy, TaK 1 B €KCICPUMEHTAIbHIN MIsUIBHOCTI y4HIB, IiJI 9ac PO3B’sI3yBaHHS 3ajad 1 3aBJaHb 13 PCAIbHUMH JaHUMH (BHPOOHHUYOTO 1
MOOYTOBOTO XapaKTepPy); BUKOHAHHS MIKIIPEIMETHHX HaBUAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMHU JpKepesaMu iHpopmMallii; B mo3aypOvYHH Yac BOHU
peani3yroThCsl il Yac TEMaTHYHUX THXKHIB, Y9acTi B PeTriOHaIbHUX, BCEYKPATHCHKHUX 1 MDKHAPOIHUX KOHKYpcaX (y TOMY YHCIII TUCTAHIIIHHUX ).

VY HaBuanbHI mporpamMi 3 XiMmii HACKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpHKy. Y Hili 3a3HAQ4€HO MUTAHHA, IO JAIOTh 3MOTY
BiJIMTOBIHO CIIPSIMYBATH 3MICT KOXKHOT TEMH.

[Tporpama crapmioi MIKOJM peali3ye 3MICTOBI JIiHII XiMiYHOTO KOMIIOHEHTa OCBITHBROI Tanmy3i «I[Ipupomo3HABCTBO»: PEYOBHHH Ta IXHI
MIEPETBOPEHHS, XIMI4HI 3aKOHU 1 METOJIN JOCIIKCHHS, HABUYKH O€3IIeYHOTO MOBOKEHHS 3 PEYOBHHAMH, CTABJICHHS 10 €KOJIOTIYHHX MPOOJIEM i
PO3yMiHHS XIMIYHOI KapTHHU CBITY, BMIHHSI OLIIHIOBaTH POJIb XiMii y BUPOOHMIITBI Ta >KUTTI MoauHu. CrcTeMa XiMIYHUX 3HaHb BU3HAYCHA 1/1€€10
MPUYMHHO-HACTIIKOBUX 3B'A3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€MOIEPETBOPEHb MPOCTUX 1 CKJIAJHUX PEYOBUH 1 TEHETUYHHUM 3B'SI3KOM
HEOPraHIYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHHMX PEaKiiid pPO3TISAAl0ThCA 3 ypaXyBaHHSM CYYaCHUX TEXHOJIOTIH
BHPOOHUIITBA HOBUX PEYOBHH, MaTEPialliB 1 €HEprii.

3MiCT POrpaMu CTPYKTYPOBAHO 3 YPaxyBaHHSIM BIKOBHX OCOOJMBOCTEN yUHIB 1 4acy, BiIBEICHOTO Ha BUBYCHHS IPEMETA.

KinbkicTh TOMWH, BiJIBEICHUX Ha BUBYCHHS XiMii Ha pIBHI CTaHAAPTy, BIANOBiJae HaB4aapbHUM ruiaHam s 10-11 kmaciB 3akmajiB
3arajbHOI CEpeIHBOI OCBITH, 3aTBEPKEHUM MIHICTEPCTBOM OCBITH 1 Hayku Ykpainu (Haka3 MOH Ne  Big 2017 p. «IIpo BHeceHHs 3MiH Y
Hakaz MOH Bim Ne 995»), a came: y 10 xiaci — 1,5 ronuau, B 11 knaci — 2 TOAWMHA HA THXKICHb.

[{iHHICHI OpIEHTHUPH 3MICTY KypCY XIMIi y CTapIIiil IIKOJII He 3aJeKaTh B PIBHSA BUBUEHHS 1 BU3HAYAIOTHCS CIEHU(]IKOIO XIMIT SIK HAYKH .
[TOHATTS «IHHICTH» BKJIIOYAE €AHICTh 00'€KTUBHOTO (caM 00'€KT) i Cy0'€KTUBHOTO (BiIHOIIEHHS Cy0'eKTa 40 00'€KTa), TOMY B SIKOCTI IIHHICHUX
OpIEHTHUPIB XIMIYHOI OCBITH BHUCTYIAIOTh 00'€KTH, 110 BUBYAIOThCA B Kypci XiMii, 10 SKUX B Y4HIB (JOpMYeThCS I[iHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJb BiIFPalOTh Mi3HABAIbHI IIHHOCTI, OCKUIBKU TOJOBHOIO METOI0 HABYAIBHOTO MpeAMeTa «XIMis» € JOCHIDKEHHS 1 BUBYCHHS
MPUPOJIH.

VYxianaui nporpaMu npartyiau 30€perTd IMTICHICTh 1 CUCTEMHICTh HABYAJIILHOTO MPEIMETa, Ha OCBOEHHS SIKOTO BIJBEACHO MIHIMaIbHUN
HaBYaJlbHUH Yac. PeTenbHuii Bi101p 3MicTy XiMii Ha 6a30BOMY piBHI BUBUEHHS JO3BOJIUB:

30eperTu T0CTaTHHO IUTICHUH 1 CHCTEMHHI Kype X1Mif,

3BUIBHUTH KYpPC BiJ HaJAMIPHOI JeTami3allii, 3aTe0peTU30BaHOIO 1 CKJIATHOTO HAyKOBOTO MaTepiaiy, JJIs BIAMPALIOBAHHS SIKOTO MOTPiOHO
YIMalIo yacy;

BKJIIOYUTH JIO Kypcy MaTepiall, MOB'sI3aHUM 13 MOBCAKAEHHUM >KUTTSAM JIIOJAWHU Ta 3 MalOyTHBOIO MpodeciiiHO NisIbHICTIO 3700yBava
MOBHOT 3arajbHOI CepeIHbOI OCBITH, sIKA HE MAaTHME SICKPaBO BUPA)KEHOTO 3B'A3KY 3 XIMI€0.

["onoBHe racno, SIKUM KepyBalucs ykiaaadi mporpamu: « BuBuaemo 3akoHoMipHOCTi, a He okpeMi pakTH.
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CTpyKTypa HaBYaJBHOI NporpamMu. 3MICT TNPOTrpPaMU OXOIUIIOE PO3JUIHM, HPUCBAYCHI BHUBYCHHIO XiMil OpTraHIYHHX CIIOJYK,
y3arajbHEHHIO, CHCTeMAaTH3allli Ta MOTJIMOJICHHIO 3HaHb 3arajibHOi XiMii, XiMii €JIeMEHTIB Ta y3araJbHEHHIO 3HaHb IIOJ0 POJIi XiMii Yy CTBOpPEHHI
HOBMX MarepiajiB, pO3BUTKY HOBUX HalpsAMIB TEXHOJIOT1H, pO3B’s3aHHI IPOJOBOJIBYOI, CADOBUHHOI, EHEPI€TUYHO1, €KOJIOTTYHOT IPOOIEM.

OO6paHo TaKy MOCIIIOBHICTh BUKJIQJICHHS HABYAJILHOTO MaTepiary:

10 knac. Iloemopenns nouamkosux nousams npo opeauiuni pewosunu. Tema 1. Teopin 6yooeu opeaniunux cnonyk. Tema 2. Byenegoowni.
Tema 3. Oxcueenosmichi opeaniuni cnoayku. Tema 4. Himpocenoemicnui opeaniuni cnonyku. Tema 5. Cunmemuuni UCOKOMONEKYNIAPHI peUOSUHU |
nonimepui mamepianu Ha ix ocHosi. Tema 6. bacamomanimuicms ma 36 A3Ku MidC K1ACAMU OP2AHIYHUX PEYOBUH.

11 knac. Tema 1. Ilepioouunuii 3akoH i nepioOuyna cucmema ximiunux enemenmis. Tema 2. Ximiunuii 36’5130k i 6yoosea pevosunu. Tema 3.
Ximiyni peakyii. Tema 4. Heopeaniuni pewosunu i ixni énacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeTo107I0TIYHOI0 OCHOBOIO Takoi MOOYAOBHM HAaBYAIBHOTO 3MICTY XiMil Al piBHA CTaHAAPTY € i7es 1HTerpoBaHOTO Kypey Ximil —
BHYTPIITHBOIIPEAMETHOT IHTETpallii HaBYAIbHOTO MIpeIMeTa «XIMis».

Ines takoi iHTerpaiii AMKTY€e HACTYIIHY YE€pProBiCTh BUBYEHHS pO3/iliB Ximii: y 10 kjaci BUBYAETHCS XiMisl OpraHiuHUX CHONYK, B 11 —
3arajibHa XiMisl 1 XiMisi HEOPraHIYHUX CHONYK. Take CTpyKTypyBaHHsS 0OYMOBIEHO THM, IO y3araibHeHHs B 11 kiaci 3MiCTy mpeameTa A03BOJIsE
copMyBaTH y BHUITYCKHUKIB CEPEIHBOI IIKOIM YSBICHHS IMPO XiMil0, SK MPO IUTICHY HAayKy, MOKa3aTH €IHICTh i MOHATH, 3aKOHIB 1 TEOpiH,
YHIBEpCAJIbHICTH 1 3aCTOCOBHICTB iX 1 B HEOpraHiuHil, i B OpraHiyHii XiMii.

VYV 10 kaaci po3mrpeHo Marepial 13 XiMii OpraHIYHHUX CIOJIYK, 10 BUBYABCS B OCHOBHIM IIKOJI. Y mepuIiii TeMi po3IJIsgaeTbes TEopist
OyJIOBM OpraHiYHMX CIOJYK SIK BHUIAa (opMa HAYKOBHX 3HAaHb Ta 130Mepis gk siBuile. Kiiacu opraHiyHMX CHOJIYK BHUBYAIOTHCS B TEMax
«ByrneBogHi1», «OKCUT€HOBMICHI OpraHiuHi croiyku», «HiTporeHoBMicHI opraniuHi crnoiyku». OKpemi TeMH HIpPHUCBSIUYE€HI CUHTETUYHHUM
BHUCOKOMOJIEKYJIIPHUM PEYOBMHAM 1 0araTOMaHITHOCTI Ta B3a€EMO3B 3Ky OpraHiyHMX peuoBHH. HanexxHy yBary mpuaiieHo OyJOBI MOJEKYI
OpPraHiYHUX CHOJYK, PO3KPUTTIO B3a€MHOIO BIUIMBY aTOMiB, NMPUYMHHO-HACIIKOBUM 3B’SI3KaM MK OyJOBOIO, BJIACTUBOCTSAMH, 3aCTOCYBaHHSAM
OpraHiYHUX PEUOBHH.

3 MeTO0 MOCHJICHHS poji JeAyKLii y HaBYaHHI XiMil CIIOYaTKy JArOThCs KOPOTKI TEOPETHYHI BIIOMOCTI Mpo OYyAOBY, KiacH]ikallito,
HOMEHKJIATypy OpPraHIYHUX PEYOBHUH, OCOOIMBOCTI peakiii 3a ix yyacTio. CpopMoBaHi TaKUM YMHOM TEOPETHYHI 3HAHHS MOTIM PO3BUBAIOTHCS Ha
(bakToNorivHOMy MaTepiaji Mpy BUBUEHHI KJIaciB OpraHiyHUX CIOJYK.

B 11 kuaaci nornuOirol0Thes 3HaHHS 13 3arajbHoOi XiMii 1 XiMil HEOpPraHIYHMX PEYOBHH, HaOyTI B OCHOBHIN IKOJi. BuB4aeTbcsa Ximis
HEMETalIYHUX 1 METAJIYHUX eJIEMEHTIB 3TiIHO 3 OYyJOBOIO iXHIX aTOMIB Ta MICLEM Yy MEploJANYHINA cucTeMl XIMIYHUX eneMeHTiB. [lociizoBHO
BUBYAIOThCA (i3WYHI M XIMIUHI BJIACTHBOCTI HalBaXJIMBIIIUX CHOJYK €JIEMEHTIB (3 SIKUMH y4YH1 3yCTpI4aloThbcs y MOOYTi, JOBKULII), MpaBuia
MOBO/KEHHSI 3 HUMH, OJIep>KaHHsI Ta BUKOPUCTAHHS iX.

Tema «Ximist 1 mporpec JIIOJACTBa», SKOK 3aKiHUYEThCS Kypc XiMii, Mae y3arajabHIOBaJIbHUI XapakTep. Po3kpuBaeTbcs poib Ximii y
CTBOPEHHI HOBMX MarepiajiiB, PO3BUTKY HOBUX HampsMiB TEXHOJIOTiH, pO3B’s3aHHI MPOAOBOJBYOI, CHPOBMHHOI, €HEPreTHYHOI, €KOJOT1YHOi
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npobeM. Y3araJbHIOIOTHCS CBITOIIIAAHI MMTAHHA 1010 MiCIs XiMii MOMIX 1HITMX HAYK PO MPHUPOTY.

3aBepIryeThCss BUBUCHHS XiMii O3HAHOMIJICHHSM 13 3€JICHOIO XIMIEIO K HOBOK (UTOCO(]IE CYydyacHOTO PO3BUTKY XIMIUHOI 1HAYCTPIi,
HayKOBUX JOCIIIKEHb Ta CBITOTJISAY MOJIOJOTO MOKOJIHHS XIMIKiB. [i 3aBmaHHS — JOMTOMOTTH JIIOJICTBY y BiI0OP1 TaKWX BUXIAHMX MaTepiamiB i
CXEM TEXHOJIOTIYHHUX IPOIIECIB, K1 B3arajal BUKIIOYAIOTh BUKOPUCTAHHS OYIb-IKUX IIK|JIMBUX BUXITHUX PEYOBHH ab0 iX YTBOPEHHS B IIpoleci
BHUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOT MMPOTYKIIIi.

JlocTaTHBO yBaru NpUAUISETHCS 1 BUCBITICHHIO METO[IB HAYKOBOTO Mi3HAHHSA B XiMii, pOJIi CIOCTEPEKEHHS i eKCIIEPUMEHTY.

HaBuanns ximii motpeOye parioHaIbHOTO 3aCTOCYBaHHS CIOCOOIB Aiif, MeToaiB i 3aco0iB HaByaHHsA. OpraHizaiii OCBITHBOTO MpoLecy
CIPUSTHME BHKOPHCTAaHHS IEPEBIPEHUX MIKUIBHOK MPAKTUKOK AKTHBHHX Ta IHTEPAKTHBHUX TEXHOJIOTIN: TpymoBoi poOOTH, MPOOIEMHOTO
HABYaHHS, TUAAKTUYHHUX IrOp, TPEHIHTOBHUX 3aHATH TOMIO. Y CYYacCHHX YMOBAaxX BaXUIMBUM METOJAWYHHM OPIEHTHPOM € (hOpMyBaHHS B Y4YHIB
YMIHHS BUATHUCH 1 IOT0 peanizallisi B CaMOCTIiiHII HaBuanbHii nisiabHOCTI. [IpiopureTHuit Bubip METOUKNA HABYAHHS HAJIC)KUTh YUUTEIICBI.

BaxnuBum pKkepenoM 3HaHb, 3ac000M (OpMYBaHHS JIOCTIIHUIBKUX yMiHb 1 HaBUYOK, CTBOPEHHS IPOOJEMHMX CUTYalill, pO3BUTKY
MUCJIEHHSI, CIIOCTEPEKIMBOCTI 1 TONMUTIMBOCTI € XiMiYHMIi eKCIlepMMEeHT Ta po3B’si3yBaHHs 3aja4. ToMy B Iporpami 10 KOXKHOT TeMH BKa3aHO
BUJM XIMIYHOT'O €KCIIEPUMEHTY ¥ THIM PO3paxyHKOBUX 3a]1ad.

Buxonsun 3 MoxkmuBOCTel kabiHeTy ximii Ta Oepydu 10 yBaru TOKCHYHICTh PEUYOBHH 1 MpaBUiia O€3MeKH, YIUTENb Ha CBil pO3CYya MOXKe
JOTIOBHUTH XIMIYHUN EKCIIEPUMEHT, SIK JEMOHCTpalliiHui, Tak 1 mabopaTopHuil. OKpiM LBOTO, YaCTUHY JAEMOHCTpAIiii MOKHA 3/1iCHIOBATH,
BUKOPUCTOBYIOUM 3D-MoentoBaHHs a00 BIpTyalbHE €KCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIIETEHTHOCTEN yYHIB CIIPUsIE BUKOHAHHS HUMHU HABYAJIbHMX NMPOEKTIB, OPIEHTOBHI TEMU SIKUX (11 BUOOPY) HAaBEJEHO B
OKpeMiil pyOpuill mporpamu. YUuTellb 1 Y4HI MOXYTb NPOMOHYBAaTH 1 BiacHI TeMHu. [IpoekTu po3poOisioThes y4HAMHU 1HAMBIyalbHO a00 B
rpymnax, y4uTeiab MOXKe Ha/JaBaTH KOHCYJbTALIIO IIOA0 IUIAHYBAaHHS, BU3HAYEHHS METH, 3aBJaHb 1 METOAMKH JOCITIJKEHHS, MOIIYKY 1 30UpaHH s
iHpopMallii, KOOPAUHYBATHU XiJ1 BUKOHAHHA MpoeKkTy. [IpoexkTHa poboTa Moke OyTH TEOPETHUUHOIO a00 €KCIIEPUMEHTAIBHOI. TPUBAIICTh IPOEKTY
— pi3Ha: Bil YpOKYy (MIHI-IPOEKT), KiJIbKOX JHIB (KOPOTKOTEPMIHOBHM MHPOEKT) 10 POKY (AOBroTepMiHOBMIA). Pe3ynbraTu AOCHIKEHb Y4YHI
MPENICTaBISAIOTh Y GOopMi MyIbTUMEIIHHOT Mpe3eHTallii, 1omoBii (y pa3i He0OXiTHOCTI — 3 AEMOHCTPALI€l0 XIMIYHUX JTOCIIIB), MOJEN, KOMEKIIii,
OyKJeTy, ra3eTd, CTaTUCTUYHOTO 3BITY, TEMAaTHYHOTO MacoBOTO 3aX0Jly, HAYKOBOTO pedepary (i3 3a3HaYEHHSIM aKTyaJbHOCTI TEMH, HOBU3HHU 1
MPAKTUYHOTO 3HAYEHHS Pe3yJbTaTiB JIOCIIKEHHs, BUCHOBKIB) Tomo. [Ipe3eHTaniss i oOroBopeHHs (3aXHUCT) MPOEKTIB BiJIOYBAa€ThCS Ha
CHeIllaJIbHO BiABEIEHOMY ypolll ado miJ 4ac ypoky 3 NIeBHOi TeMu. PoOoTa KOXKHOTO BHKOHABIISI NMPOEKTY OLIHIOETHCS 3a HOTO BHECKOM,
IHAMBIAYaIbHO 32 KPUTEPISIMHU, 3 SKUMH YUHIB 03HaHOMIIIOIOTh 3a3/1aJ1€T1/b.

Y1ponoBx poKy yueHb 000B’sI3KOBO BUKOHY€E OJJMH HaBYaJIbHUI MPOEKT (1HAMBIAyanbHU abo rpynoBuii) i3 mpeamera. OKpiM LbOTO, YUHI
MOXYTh OpaTH yyacTb i BUKOHYBATH 33 Oa)KaHHSM K1JIbKa MPOEKTIB.

EdexTHBHICT OCBITHHOTO MPOLECY MOKHA IMiABUIIUTH 3aBJISKH 3aCTOCYBAaHHIO Cy4yacHHUX iH(ropMaliiHO-KOMYHIKAaliliHMX TeXHOJIOTi.
Lle cmpustuMe akTHBi3alii Mi3HABaIbHOI MiSIBHOCTI Y4YHIB, PO3BUTKY iXHbOI CaMOCTIHHOCTI B ONaHyBaHHI 3HaHb, MOCHJIEHHIO MO3UTHBHOI
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MOTHUBAIlil HABYAHHS Ta JO3BOJIUTH GOpMYBaTH iHPOPMALIHHO-IIN(POBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcu Jar0Th 3MOTY YHAOUHHTH
HaBYAJIBHUH 3MICT, 30KpeMa TOMU, II0 CTOCYEThCS BHYTPIIIHBOI OyJOBM PEUOBHMH YHM XIMIYHHMX HPOLECIB, HEJOCTYIHUX JJISI CHOCTEPEKCHHS B
yMOBax IIKiJIbHOI JJabopaTopii.

VY mporpaMi He 3a3Ha4E€HO PO3IOJUI TOAWH 3a TeMaMH. [l OTpUMAaHHS OYiKYBAaHHMX pPe3yJIbTaTiB HAaBYAIbHOI JiSUTBHOCTI YYHIB YUHUTEIb
CaMOCTIIfHO BH3HAYa€ 4ac, HEOOXiAHUI I iIXHBOTO JOCSTHEHHS Y MeXax BiAMOBIIHOI TEMH, 3Ba)KAIOUM Ha yMOBH ()yHKIIOHYBAaHHS HaBYaJIbHOTO
3aKJIay 1 HaBYAJIbHI MOKJIMBOCTI YYHIB. YUHTENb TAKOXXK MOXE OOTPYHTOBAHO 3MIHIOBAaTH MOPSAJOK BUBUCHHS TE€M 1 OKPEMHX HMHUTaHb y MEXax
oxHoro Kiacy. [lepeHocnTH BUBUEHHS TEM JI0 1HIIOTO KJIACy HE JI03BOJISETHCA.



14

10 xaac
52 rox, 1,5 rox Ha THXKICHD

QuikyBaHi pe3yJbTaTH HABYAHHSA

3MicT HaBYAJILHOTO MaTepiajay

IIpakTHYHA YaCTHHA

INoBTOpEHHS MOYATKOBUX MOHATH PO OPraHiyHi pe4oBUHH

YdeHb/yueHuns:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae NeCATh WieHiB romosoriunoro psiay ankanis (CHy — CioHpy);

PO3yMi€ HANEXHICTh PEYOBHMH 3a IXHIM CKJIQJOM JO BYTJIEBOIHIB,
OKCHI'€HOBMICHHUX, HITPOT€HOBMICHHX CITONYK.

HissnbHiCHUH KOMIIOHEHT

cKaoae

MOJIEKYJISIpHI, CTPYKTYPHi 1 HamiBCTPYKTYpHi (opMyim MeTaHy Ta JeB’STH
rioro romooris (C,Hg — C1gHy), eTeny, eTuny, MeTaHOIIy, €TAHOIY, TIIIEpOITy,
€TaHOBOI Ta aMIHOETAHOBOI KHCIIOT;

PIBHSIHHS peaKIliif: TopiHHS (IOBHOTO OKHMCHEHHS) BYTJICBOHIB; 3aMillleHHS
JUIsL MeTaHy (XJIOpYBaHHS); MPUEJHAHHS JUIA €TeHy U eTHHY (TajoreHyBaHHS,
TiIpyBaHHA); M0 OMHCYIOTh XIMi4HI BIACTUBOCTI €TAHOBOI KHCIOTH (B3a€EMOIIS
3 IHIWKAaTOpaMH, METaJaMH, JIyTaMHd, COJSIMH 3 TOYKH 30pY €IEKTPOJITHIHOL
JICOTTiarTii).

LinHicHN KOMIIOHEHT

00rpynmosye

3aCTOCYBaHHS METaHy, €TaHy, €TeHY, ETHHY, METaHOJY, €TaHOIIy, [IIEpOoIy,
€TaHOBOI KUCJIOTH;

POIIb OPTaHIYHHX CIIOYK Y XKHUBiH PUPOII;

OUIHIOE 6NJIUG HA 3I0POB’S 1 TOBKIJIIS OKPEMHUX OPTaHiYHUX PEUOBHH;

BUCI06TII0€ CYONHCEHHs TIOI0 HEOOXIJTHOCTI 3HAHb MPO OPTaHivHi CIIONYKH
JUIs1 1X 6€3M1eYHOr0 3aCTOCYBaHHS.

CkJiaj, BJIaCTUBOCTI, 3aCTOCYBaHHS
OKpPEMHUX TIPSACTABHUKIB BYTJICBOJIHIB
(MeTaH, eTaH, €TeH, €THH),
OKCHUTCHOBMICHUX (METaHOJI, €TaHOJI,
[IiEepoN,  eTaHoBa  KHUCIOTa) i
HITPOTEHOBMICHHX (amiHoeTaHOBa
KHCIIOTa) OPTaHIYHAX PEUYOBHH.

Tema 1. Teopis Oynosn

OpPraHiYHUX CHOJIYK

YdyeHb/yueHUNA:
3HaHHEBMIT KOMIIOHEHT

noACHIOE

CYTh SIBHLIA 130Mepii;

3aJIeKHICTh BJIACTHBOCTEW PEYOBUH BiJl CKJIaAy 1 OyloBH iXHIX MOJNEKYJ Ha
OCHOBI TOJIOXEHb Teopii Oy/I0OBH OPTaHIYHUX CIIOJYK;

Teopis OynoBU OpraHiYHUX CIIONYK.
3aseXXHICTh BIACTUBOCTEH PEYOBHH Bif
cki1agy 1 XiMiuHoi OyJOBH MOJEKYIL

[lonsarTss mpo sBume i30oMepii Ta
130MEpH.
KosasienTHi KapOOH-KapOOHOBI

Po3paxynkoei 3a0aui

1. BuBemeHHS MONEKYISAPHOI
(opMynu peHOBHUHH 32 MACOBUMH
9JaCcTKaMH €JIEMEHTIB.

Jlemoncmpauii
1. Mojeni MoJIeKyZl OpraHiYHUX
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HAGOOUmMb RNPUKIAOU OPTaHIYHUX CIOJYK i3 TPOCTHUMH, NOABIHHHUMHU,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.
JisnjabHicHUIA KOMIIOHEHT

po3pizusae

OpTaHiuHi CIOMYKH 32 SIKICHUM CKJIQJOM:
HITPOTEHOBMICHI PEYOBUHH;

BYIJIEBOJHI, OKCHI€HO- 1

3B’SI3KM Yy  MOJICKyJIaX  OpraHiYHUX
CIIOJIYK: MPOCTUH, MOJIBIfHUH,
TTOTPIHMA.

Knacudikartiis opraHigHUX CHOIYK.

cmonyk (y Tomy umcmi 3D-
NPOCKTYBaHHS ).
2. Mogeni Mosekyn izomepiB (y

ToMy Yucii 3D-IpoeKTyBaHHS).

Haguanwvni npoexmu
1. 3omepu y npupoi.

MIPOCTHA, TTOABIHHUH, OTPiitHUIT KapOOH-KapOOHOBI 3B’ SI3KH; 2. Icropis CTBOPCHHS Ta
Xapaxkmepu3ye CyTh Teopii OyI0BU OPraHiYHHUX CIIONIYK; PO3BUTKY Teopii OynoBu
Po36’a3ye 3ad0aui Ha BUBEACHHS MOJICKYJISIPHOI (OPMYJIM pPEYOBHHHU 3a OpraHiyHUX CIOJYK.
MacCOBHMH YaCTKaMH €JI€MEHTIB, OOTPYHTOBYIOUN O0paHUii CIOCIO pO3B’ I3aHHS. 3. 3D-momemi MOJIEKYI
HinHicHUIT KOMIIOHEHT Opra”iyHUX CIOIYK.
ycgioomntoe  HEOOXiZAHICT, 3HAHHA  BIACTHBOCTEH  PEYOBMHH IS
BCTaHOBIICHHS 11 BIUTMBY Ha BIIACHE 370POB’S 1 TOBKIJIIA,
GUCI06TII0€ CYOICEHHA TIPO 3HAUYCHHS Teopii OyJOBU OpPraHiuHUX CIIOJIYK JUIS
PO3BHUTKY OpTraHiYHOT XiMil;
pobums éucHoéKu Tpo 0araTOMaHITHICTH OpPraHIYHUX CIIOJYK HA OCHOBI
Teopii XiMiuHO1 OyTOBH.
Hackpizui 3micmogi inii
Exonoeiuna 6e3nexa i cmanuii po36umox.
3aneXHICTh BIaCTUBOCTEH PEUOBHH Bi CKJIaLy 1 XiMiuHOI OyZOBH MOJIEKY.
Lionpuemnusicmo i ghinarcosa spamomuicm.
3aneXHICTh BIACTUBOCTEH PEUOBHH Bijl CKJIay 1 XiMIYHOT OYZI0BU MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBUIX 337124 HA BUBEJCHHS MOJIEKYJISIpHOT (hOpMYITH PEYOBHMHH 32 MACOBUMH YaCTKAMHU €JIEMEHTIB.
Tema 2. ByrieBoaHi
Ydens/yueHnus: Knacudikarist ByriaeBoaHiB. Po3spaxynkosi 3a0aui
3HAHHEBMIA KOMIIOHEHT AJIKaHH. 3aranpHa ¢dopmyna | 2. BuBeneHHs — MoONEKyJIspHOL
Ha3ueae QJIKaHiB, CTPYKTypHa i3omepist, | popmynn pPEUYOBHUHU 3a
QJIKaHU, AJIKEHH 1 aJIKiHM 32 CHCTEMaTUYHOI0 HOMEHKJIATypOIo; cUCTeMaTHYHa HOMEHKJIATypa. 3arajbHOI0 bopmyoro
3arajibHi (JOPMYJIH aJIKaHIB, AJIKCHIB, aJIKIHIB; XiMiuHI BIIACTUBOCTI aJIKaHIB. TOMOJIOTIYHOTO pAany Ta
(i3WYHI BIaCTUBOCTI OCH3EHY; Aaxkenn i aakinm. 3aranpHi Ta | TYCTHHOIO abo BiJTHOCHOIO
ROACHIOE CYyTh CTPYKTYPHOI 130Mepii BYTJIEBOIHIB,; MOJIEKYJISIpHI ~ QOpPMYyNTH  ajKeHIB 1 | TYCTHHOIO.
PoO3ni3nac CTPyKTYpHI 130MepH NIEBHOT pEUOBHHH; QJIKIHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHa  MoNeKyJIsIpHOT
HagOOUMmMb NPUKIAOU cUCTeMaTHYHa HOMEHKIIATypa. (GopMyJIM PEUOBHMHH 32 Macoro,
HAaCHYECHHX, HEHACUUEHHUX i apOMaTHYHUX BYTJICBOIHIB; XiMiuHI BJIAacTUBOCTI eTeHy Ta | 00’eMOM abo KUTBKICTIO
CTPYKTYpHHX (OPMYJI 130MepiB alKaHiB, aJIKEHIB 1 AJIKiHIB. ETHHY. pEYOBHUHU peareHTiB abo
HissnbHiCHUH KOMIIOHEHT Apenn. bBenseH: MoJieKyaspHa 1 | IPOAYKTIB peaKiiii.
PO3pi3HsAE BYTTICBOJIHI PI3HUX TOMOJIOTIYHUX PSIIB,; CTPYKTypHa bopmyim, GisuuHi | Jemoncmpauii
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cKnaoae

Ha OCHOBI 3arajbHO1 (OPMYJIM MOJIEKYIAPHI POPMYITH BYTJICBOJHIB IIEBHOTO
TOMOJIOTIYHOTO PAIY;

MOJIEKYJISIPHY 1 CTPYKTYpHY (opMynu OeH3eHYy;

CTPYKTYpHi (popMymH ankaHiB, aKeHIB 1 aJKiHIB;

CTPYKTYpHi (OpMYIH 130MepiB ajJKaHiB, AIKEHIB 1 aJIKiHiB 32 MOJICKYJIAPHOIO
(hopMyITOTO CTIOTYKH;

PIBHSHHS peakiii, sIKi OMUCYIOTh XiMi4HI BIaCTHUBOCTI ajKaHIiB (TEpMidHUI
PO3KIIaz, i30MepH3allis, TaIOreHyBaHHs), €TeHY 1 €TUHY (YaCTKOBE OKHCHEHHS,
TIpUEIHAHAS TaJIOTEHOBOHIB, TifpaTamis), OeH3eHy (TOpiHHA, TaloTeHyBaHHS,
TiapyBaHHs), OJEp)KaHHsS aiKaHiB (TiApYBaHHSA aJKEHiB, AalKiHIiB), €TCHY
(merigpyBaHHSI eTaHy), €TUHY (HIETiIpyBaHHS €TaHy, €TeHy, TiApPOJi3 Kaublii
areTuieHiny), 6enseny (i3 €TUHY, AETiAPyBaHHS H-TEKCaHY);

Knacugikye
BYTJICBOJIHI Pi3HUX TOMOJIOTIYHHX PSIiB, HOpPieHIO€ TXHI OYAOBY 1 BIACTHBOCTI;

xapaxkmepuszye
XiMi4HI BIaCTHBOCTI aJKaHiB, €TeHy Ta €THHY, O€H3eHY, CTIOCOOU OJepKaHHS iX;

ycmanoene

3B’SI3KM  MDK  CKJIaJoM, OYyJIOBOI,  BJIACTUBOCTSMH, 30CpIraHHSIM,
TPaHCIIOPTYBaHHAM 1 3aCTOCYBaHHSAM BYTJICBOAHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIJIA;

B32€MO3B’3KH Mi’K TOMOJIOTIYHUMH PSIJIaMH BYTJICBOJIHIB;

dompumyemupca

npaBuil O€3MEYHOr0 MOBOKEHHS 3 BYIJIEBOJHSIMH 1 IXHIMH MOXIIHUMHU Y
noOyTi;

Po36’a3ye 3aoaui

Ha BUBEICHHS MOJICKYJIIPHOI ()OPMYJIH PEUOBHHHM 3a 3arajisHOI0 (hOPMYJIIOI0
TOMOJIOTIYHOTO PSJIy Ta T'YCTHHOIO a00 BiTHOCHOO T'YyCTHHOIO;

Macoro, 00’€MOM a00 KiJIbKICTIO PEYOBUHH pearcHTiB abo MPOAYKTIB peakiii,
o0rpyHTOBYIOUH 00paHwmii Criocid po3B’sI3aHHS.

IiHHicHM KOMIIOHEHT

POodUmMb 6UCHOBKU 11I0JI0 BJIACTUBOCTEH PEYOBHH Ha IMIJCTaBl IXHBOI OYI0BH
1 mpo Oy/IOBY PEYOBHUH Ha ITiJICTaBi IXHIX BIaCTHBOCTEN;

yceidomarwe HEOOXiTHICTh 30€peKeHHS JOBKULIS TiJ Yac OCpXKaHHS i
3aCTOCYBaHHS BYIJICBOJIHIB;

00LpyHmMOoEY€ 3aCTOCYBaHHS BYTJICBOJIHIB IXHIMH BJIACTHBOCTSIMU;

ouinIo€

BJIACTHBOCTI.
XiMiuHi BJIIACTUBOCTI OCH3EHY.

Meroau oepKaHHS aJlKaHIB, €TCHY,
3actocyBaHHS

eTHHY, OeHzeHy.
BYTJIEBO/IHIB.

3. BigHourenus HAaCHYEHUX
BYTJICBOJIHIB JI0 JIYTiB, KHUCIIOT.

Haesuanvni npoekmu

4. OKTaHOBE 4YHCJIO Ta SKICTb
OCH3UHY.

5. IleraHoBe
T1aJINBA.

6. ApOMaTHuHi  CIONYKH HABKOJIO
Hac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHsI ByrunIsL: IPOYKTH Ta
X BUKOPUCTaHHSI.

9. Bioras.

10. BB Ha TOBKILIA
BYTJICBOJIHIB Ta TXHIX MOXITHHX.

YHCJIO  JU3CIIbHOIO
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MOYKEKHY HeOEe3MEeUHICTh BYTJIEBOIHIB;

€KOJIOT1UHI HACHNiJK{ MOPYLICHHS TEXHOJOTiH JOOyBaHHA 1 3acTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX MOXiIHHX;

BUCTI06/II0€ CYOIHCEHHA TIPO 3HAUCHHS 3aC001B 3aXHUCTy POCIHH 1 IXHIH BIUIUB
Ha 3/I0pOB’s IIOJeH Ta JOBKIJUIA 32 X HENPaBUIbHOTO BUKOPUCTAHHS.

Hackpizni 3micmosi ninit

I pomaosmceka sionosioanvricme. 300pos st i besneka. Exonoeiuna besnexa i cmanuil po36umox
3HadeHHs 3ac00iB 3aXHUCTy POCIHH 1 iXHIH BIUTUB HA 3I0POB’SI TIOAEH Ta TOBKIJUIA 32 iX HEMPAaBHILHOTO BUKOPHCTAHHSI.
3abe3neueHHs 30epeskeHHs JOBKIUIS il Yac OJepKaHHs, 30epiranHs, TpaHCIOPTYBaHHS 1 3aCTOCYBaHHS BYTJICBOAHIB Ta iXHIX MOXiAHUX

Hionpuemnusicms i ghinancosa spamommicie
Opnep:kaHHA aJKaHIB, €TEHY, €THHY, O€H3eHY, X 3aCTOCYBaHHS.
B3aemMo03B 130K MiK BYTTICBOJHSIMHU.

Po3B’s13yBaHHs pO3paxyHKOBHX 33/ad HA BUBEJCHHS MOJCKYISAPHOI (OPMYNIHM PEHYOBHHHU 32 3arajibHOI0 (HOPMYIIOI TOMOJIOTIYHOTO Psy Ta TYCTHHOIO abo
BiJTHOCHOIO TYCTHHOIO; 33 Macol0, 00’ €MOM a0 KUTBKICTIO PEYOBHHH PEareHTiB a00 MPOAYKTIB PEaKilii.

Tema 3. OkcHreHOBMICHI OpraHiuHi cnojgykn

Y4yeHb/yueHuns:
3HaHHEBMIT KOMIIOHEHT

Hazueae

3araipHi (GOpMyNnH Ta XapakTepucTHuHi (QyHKIiOHAIBHI) TPYNH CHHPTIB,
aJbJIeriJiB, KAPOOHOBUX KHCJIOT, €CTEPIB;

32 CHCTEMAaTWYHOK HOMEHKJIATYpOIO CIIMPTH, albJeriAd, HacCHYeHi
OJTHOOCHOBHI KapOOHOBI1 KHCIIOTH, €CTEPH;
ROACHIOE

BIUTUB XapaKTepUCTHYHOI ((DYHKI[IOHAIBHOI) rpynd Ha (iswdHi i XiMivHi
BJIACTUBOCTI OKCUT€HOBMICHHUX OPTaHIYHUX CHOIYK;

BOJIHEBOT'O 3B’s3KYy Ha (Di3WYHI BJACTHBOCTI OKCUTCHOBMICHMX OpPraHidYHHX
CTIOJIYK;

Haeooums NPUKIAOU

CIUPTIB, albJCTiIB, HACHYCHUX OJHOOCHOBHMX KapOOHOBHUX KHCJIOT,
ecTepiB, )KHUPIB, BIJIEBOJIIB 1 IXHI TpHUBialbHI Ha3BH;

MOLIMPEHHS OKCHUI'C€HOBMICHMX OPraHiYHHX CIHOJYK y NMPHUPOJII 1 XapuoBHX
MPOAYKTAaXx.
HissnbHiCHUH KOMIIOHEHT

Ppo3pizusae

HacHYeHi i HeHaCHYeHi )KHUPH;

MOHO-, JTU-, TIOJTicCaXapH/Ii; peakiii ecrepudikarii;

Knacugikye

CnupTru. IlonsTTa po
XapaKTepUCTUYHY (pyHKLIIOHATBHY)
rpyny. ['inpokcuiabpHa XapakTepuCTHIHA
(pynkuionansHa) rpyma.  Hacuyeni
OHOATOMHI  CHHWPTH: 3arajbHa Ta
CTPYKTYpHi dhopmyy, 130Mepist
(mpomanomiB i OyTaHOIIB),
cUCTEeMaTH4Ha HOMEHKJIaTypa.

BonneBuii 3B’SI30K, HOro BINUIMB Ha
(hi3WUHI BIIaCTUBOCTI CITUPTIB.

XiMiuHI BJIACTUBOCTI HACHUYEHUX
OIHOATOMHHUX  criupTiB.  OnepikaHHsS
€TaHOITy.

[onsaTTst Mpo OaraToaTOMHI CIIUPTH
Ha MPHUKIAAl [ILIEPOoIy, HOro XiMidHi
BIIACTHUBOCTI.

®eHou: cki1an i OyaoBa MOJIEKYIH,
(i3W4HI Ta XIMiYHI BIACTUBOCTI.

Aaspaerign. Cxnan, OymoBa MOJIEKYI
aNBJIETiiB. AJbJIETiHA XapaKTepUCTHY-
Ha (GyHKI[IOHAJbHA) Ipyna. 3araibHa Ta
CTPYKTYpHI (OpMyJIiH, CHCTEeMaTHYHA

Po3paxyukoei 3adaui
4. OOumucieHHS 3a XIMIYHUMH
PIBHSHHSIMH KUTBKOCTI PEYOBHHH,

Macu abo 00’eMy 3a KUIBKICTIO
peYOBUHHM, Macow abo 00’eMoM
peareHTy, 0 MiCTUTh TEBHY
YJaCTKY JOMIIIOK.

Jemoncmpauii

4. OKucHEHHS €TaHoIy JI0
CTaHAIO.

5. OKkuCHeHHS METaHAJI0
(eTanaio) aMOHIaYHUM
po3unHom aprentym(l) oxcumy
(BipTYyaJIbHO).

6. OKUCHEHHS METaHAaII0
(eTaHaITIO) CBIX0O/IEPI)KaHUM
kynpym(II) TiAPOKCUIOM
(BipTYyaJIbHO).

7. O3HalloMIIeHHsT 31 3pa3Kamu

ecTepiB.
8. BimHoIIeHHS XUPIB 10 BOJIU Ta
OpraHiYHUX PO3YHHHHUKIB.
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OKCHI'€HOBMICHI OpraHiuHi CIOJIYKH 32 XapaKTepUCTUUHUMHU IPyNaMH;

cKnaoae

MOJIEKYJSIDHI 1 CTPYKTypHI (OpMYyITH CHOUPTIB, (EHONy, albIeriaiB,
HAaCHUYEHUX OJJHOOCHOBHUX KapOOHOBHUX KHCIIOT, ECTEpiB, XKHUPIB, BYTIEBOIIB (3a
Ha3BaMH 1 3arajJbHUMH (pOpMyIaMH BiAMIOBIIHUX TOMOJIOTIYHUX PALIB);

PIBHSHHS peaklif, fKi ONUCYIOTh XIMi4HI BJACTHUBOCTI HACHUYCHHX
OJTHOATOMHHX CITUPTIB (TIOBHE 1 YaCTKOBE OKWUCHEHHS, IETiApaTallis, B3aEMOIis
3 JIy>)KHUMH METaJlaMH, TiIpOTeH TaloreHiiamMmm), rinepoiy (MOBHE OKUCHEHHS,
B3a€EMOJis 3 JY’)KHUMH MeTalamu), GeHoiry (B3aeMOJisl 3 JIy’)KHUMH METallaMH,
Jmyramu, OpOMHOIO BOJOIO), €TaHaMO (YacTKOBE OKHCHEHHS 1 BiJHOBIICHHS),
OJTHOOCHOBHHX KapOOHOBUX KHCJIOT (B3a€EMOZiS 3 IHAWKATOpaMH, METalTaMH,
JyraMu, COJISIMH, CITUPTaMH), ecTepiB (TiApoi3), KUPIB (TiAPYBAHHS Ta JIy>KHUHA
TiApori3), TIFOKO3M (YaCTKOBE OKWICHEHHS, BiJHOBJICHHS BOJHEM, OPOMIHHS
CIUPTOBE 1 MOJIOYHOKHMCIIE), Caxapo3d, KPOXMAI0 1 HENFOI03U (MONEKYISIpHi
PIBHSHHS TiApoNi3y), OAEpKaHHsS eTaHoiy (Tigparamisi eTeHy, OpoIiHHS
[IFOKO3M), €TaHao (TipaTallisi eTHHY, OKUCHEHHSI €TaHOJTy), €TAHOBOI KUCIIOTH

(OKWICHEHHSI €TaHai0, eTaHody), (OTOCHHTE3y, YTBOPEHHS Caxaposd,
KPOXMAJTIO 1 LIEJTIOJIO3U Y TIPUPOSII ;
nopisnioe

OyIOBY 1 BIIACTUBOCTI CHOJIYK 3 PI3HHMH XapaKTEpPUCTUYHHMH TIpyIaMu,
OJTHOATOMHUX CIHPTIB 1 PEeHOITY, KPOXMAITFO 1 IIETFOJIO3H;

XIMiYHI BIACTUBOCTI HACHYEHUX OJJHOOCHOBHUX KapOOHOBHX 1 HEOPTaHIYHUX
KHCJIOT; BIACTHBOCTI HATYPAJIBHHX 1 INTYYHHX BOJIOKOH;

xapaxkmepu3zye

XIMIYHI ~ BJACTMBOCTI OJHOATOMHHX HACHYCHHX CIHPTIB, €TaHAIIO,
HACHYEHHUX OJIHOOCHOBHHMX KapOOHOBHX KHUCIIOT, €CTEPIB, )KUPIB, BYTJICBO/IIB,

CriocoOM Ofiep)KaHHS E€TaHONy, €TaHAI0, €TAHOBOI KHCIIOTH, TIIIOKO3H,
caxapo3u, KpOXMaJlio i I[eTI0II03H;

npOZHO3YE

XIMiYHI BIIACTMBOCTI OKCUT€HOBMICHUX OpPraHiYHUX CHOJYK Ha OCHOBi 3HaHb
PO BJIIACTUBOCTI XapaKTEPUCTUYHHX ((PYHKIIIOHAIBHUX) TPYII;

ycmanognioe

MPUYUHHO-HACIIKOBI 3B’SI3KM MK CKJaJ0M, OYy0BOIO, BJIaCTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JJOBKIJUISI OKCUT€HOBMICHUX OPraHigyHHX CIIOJNYK;

TCHETHYHI 3B’ 3KH Mi)K OKCHI'€HOBMICHUMH OPTaHIYHUMHU CHOJTYKaMHU;

6UAGNAE

HAsBHICTh aJIbJIETI/iB, KApOOHOBUX KHUCIIOT, TITFOKO3H;

HOMEHKJIaTypa 1 (i3W4HiI BIACTHBOCTI
aJbaeriaiB.

XiMi4HI BJIACTHBOCTI €TaHaJI0, HOro
OJIepKaHHS.

Kap6onosi KHCJIOTH, ix
MOIIMPEHHS B MPUPOAI Ta Kiacudikalis.
KapOokcumbaa XapaKTepUCTHIHA
(pyukiionansHa) rpyma. Ckiaza, 6yaosa
MOJIEKYJT HACHYEHHX OJHOOCHOBHHUX
KapOOHOBUX KHCIIOT, IXHS 3arajbHa Ta
CTPYKTYpHi dhopmyu, i3omepis,
cUcTeMaTWYHa HOMEHKIATypa i ¢i3udHi
BJIACTUBOCTI.

XiMi4HI ~BJIACTUBOCTI HACHUYCHHX
OJHOOCHOBHHUX KapOOHOBHX  KHCIIOT.
Peakuist ectepudikartii.

Onep:kaHHS €TaHOBOI KHCIOTH.

Ectepu, 3araipHa Ta CTPYKTYpHI
¢dbopmynu, cUCTEeMaTH4Ha
HOMEHKJIATypa, BJIACTHUBOCTI.
I'igpomnis ectepis.

Kupu sK mpencTaBHUKU eCTepiB.

¢biznuHi

Knacudikamis >kupiB, iXHI XiMiuHI
BJIACTUBOCTI.

Byraesoau. Knacudikarris
BYTJIEBO/IIB, 1X YTBOPEHHS W MOIIMPEHHS
y IPUPO/IL.

I'mroxo3za: monekynsipHa Gopmyna ta
ii Bigkpura Gopma. XiMidHI BIaCTHBOCTI
[JIIOKO3H.

Caxapoza, Kpoxmalib 1 ILeJIrJo3a:
MOJIEKYJISIpHI (popMyITH, TiapoITi3.

9. JloBeneHHS HEHACHYECHOTO
Xapakrepy piakux JKUPIB
(BipTyanpHO).

10. OKucHeHHS TJIFOKO3U
aMOHia4HUM PO3YHHOM
apreHTym(I) OKCUY (3a
BiJICyTHOCTI peareHTiB -
BIpTyaJIbHO).

Jlabopamopmni docniou

1. BusiBieHHs OpraHigHUX
KHCJIOT y Xap4OBUX MPOIYKTaX.

2. OKUCHEHHS TJIFOKO3H
CBIXKOOJEp)KaHUM kynpym(II)
T1IPOKCHUIIOM.

Ipakmuuni pooomu

1. Po3B’s13yBaHHS  €KCIIEPHMEH-
TaJIbHUX 3374a4.

Haeuanvni npoexkmu

11. Exomnorivyxa 0Oe3IeuHiCTh

3aCTOCYBaHHS 1 OJIep KaHHsI PEHOITy.
12. BusBneHHs ¢denomy B

eKCTpakTi 3eleHoro dawo abo
ryari.

13. ByrneBogu 'y = XapuoBHX
MPOAYKTAX: BHSIBJIIEHHS i

OioyioriyHe 3HAYCHHS.

14. Aediaiesoat 66ed0.

15. HarypaunbHi BOJIOKHA
POCIIMHHOTO TOXO/KEHHS: iXHI

BJIACTUBOCTI, [lii Ha OpraHi3Mm
JFOJINHH, 3aCTOCYBAaHHS.

16. ltyuni  BojOKHA:  iXHE
3acTocyBaHHS y 1moOyTi Ta
MPOMHCIIOBOCTI.

17. Etepu Ta ecTepu B
KOCMETHIII.
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0OMPUMYEMbCA NPABUT

0€e3MeYHOr0 MOBOKEHHS 3 OPraHiYHUMH PEYOBUHAMMU;

oouucnwe

3a XIMIYHUMH DPIiBHSHHAMH KUTBKICTh pPEUYOBHHH, Macy abo o0’eM 3a
KUTBKICTIO PEYOBHHH, Macol0 ab0 00’€MOM peareHTy, 0 MiCTUTh MEBHY YaCTKY
JIOMIIIIOK, OOTPYHTOBYIOYM 00OpaHuii criociO po3B’s3aHHS;

po3é’azye

eKCIepUMEHTaIbHI 3a7a4i, 00T PYHTOBYIOUH 0OpaHUi ClIOCiO PO3B’I3aHHS.
IinHicHMI KOMIIOHEHT

PpooOump 6UCHOBKU

IIOJI0 BJIACTHBOCTEH OKCHTE€HOBMICHHMX OPraHIYHWX pPEYOBHH Ha TijCTaBi
ixHpOi OymoBHM i Tpo OYyAOBY OKCHTCHOBMICHMX DPEUOBHMH Ha MiJCTaBi iXHIX
BJIACTUBOCTEH; HA OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

B3a€MO3B’SI30K  CKJIamy, OyZoBH,  BIIACTHBOCTEH,  3aCTOCYBaHHS
OKCHI'€HOBMICHUX OPTaHIYHMX PEYOBHH i IXHBOT'O BIUTUBY Ha JOBKIJUIS;

HEOOXITHICTF OXOPOHH MOBKIJUIA BiJ MPOMHUCIOBHUX BiXOJIB, IO MICTATH
(enou;

GUCTI06TIIOE CYONHCEHHA

LIOAO BIUIMBY NPOIYKTIB OPraHIYHOTO CHHTE3y Ha 30pPOB’SA JIIOIUHHM Ta
€KOJIOTTYHHUI CTaH JOBKIISL;

P036’°a3ye npoodnemy

BJIACHOTO PALlIOHANIBHOIO XapuyBaHHS Ha OCHOBI 3HaHb NPO XHUPH 1
BYTJIEBOJIN;

ouyinioe

OioyioriyHe 3HAUCHHS KHUPIB 1 BYTJIEBOJIIB JJISl XapUyBaHHS JIIOIUHH;

pauioHajbHE CIiBBIIHOIICHHS BXXHBAHHS POCIMHHMX Ta TBAPUHHMX >KUPIB,
nepeBary ojAry 3 HaTypajJbHHUX TKaHUH;

0e3MeYHiCTh OpPraHiYHUX PEUOBHH 1 MpHiiMae OOTPYHTOBAaHE PIllIEHHS I0J0
iXHBOTO BUKOPHCTAHHSI.

18. BioauzenbpHe najabHe.

Hackpizui 3micmogi ninii
I pomaosmcoxa sionosioanvricme

Onep>xaHHS €TaHOJTY, €TAHAITIO.
300poe’s i besnexa. Exonociuna 6e3nexa i cmanuti po36umox

Bionoriune 3HaueHHs )KUPIB 1 BYTJIEBOIB AJIsl XapuyBaHHs JIIOJUHU.
Hionpuemnusicms i (hinancosa epamomuicms .

OpnepskaHHs €TaHOJY, €TaHAIIIO.
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Peakuis ectepudikarrii.

OO6uncieHHs 3a XIMIYHUMH PIBHSIHHSIMH KiTBKOCTI pEUYOBHHH, Macu ab0 00’e€My 3a KUIBKICTIO PEYOBHHH, Macolo abo 00’€MOM peareHry, Ui0 MiCTHTh MEBHY

JaCcTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnoyxku

YdeHb/yueHuns:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae

3aranpHi (HhOpMynH Ta XapakTepucTudHi ((yHKIIOHAIBHI) TPYIH aMiHIB Ta
AMIHOKHUCJIOT;

ROACHIOE

CTPYKTYpHi OpMYJIH aMiHIB Ta aMiHOKHCIIOT; aM(OTEpHICTh aMiHOKHCIIOT;

3MICT MOHATH: XapakTepucTuuHa ((YHKI[IOHAJIbHA) aMiHOTpyIa, MENTHIHA
rpyIma, MOJiNenTuI;

HaeoOUmMs NPUKIAOU

aMiHiB, aMiHOKHMCIIOT, O1JIK1B.

HissnbHiCHUH KOMIIOHEHT

Do3pizuae

HacW4eHI i apOMaTHYHI aMiHU;

CcKaaoae

MOJICKYJISIpHI Ta CTPYKTYPHI (hOPMYJIM aMiHIB Ta aMiHOKHCIIOT 3a Ha3BaMH i
3arajJbHUMU (OpMyJIaMH;

PIBHSHHS peakIii, sKi OMUCYIOTh XiMI4HI BIaCTHBOCTI METaHAMIHY (TOPiHHS,
B3a€EMOJIisl 3 BOJIOIO 1 XJIOPUIHOIO KUCIIOTOI0), aHUTIHY (B3a€MOIisl 3 XJIOPUIHOKO
KHCIJIOTOK0, OPOMHOIO BOJIOI0), aMiHOETAHOBOT KHCIIOTH (B3a€MOisl 3 HATpii
T1IPOKCUIOM, XJIOPHIHOKO KHCJIOTOIO, YTBOPEHHS AMIICNTHIY) Ta OACPKAHHS
aHUTiHY (BiTHOBJICHHS HITPOOEH3EHY);

Knacugikye

HITPOT€HOBMICHI oprasiyHi CTIOIYKH 3a XapaKTePUCTHYHIMH
(pyHKIIOHATTEHUMHE) TPYTIAMHE;

npozHo3y€

XiMIYHI BIACTMBOCTI aMiHOKHCIIOT, 3yMOBJIE€HI 0COOJIMBOCTAMU OYI0BH IXHIX
MOJIEKYT;

xapaxkmepuszye

XiMiYHI BIACTUBOCTI METaHaMiHy, aHiJiHY, aMiHOE€TaHOBOI KHCJIOTH 1 OiJIKiB
(rimpoui3, KOIBOPOBI peaxilii);

010JI0TI4HY POJIb aMiHOKHUCIIOT, OLJIKIB;

YCMAanog8.110€

Hacuyeni # apoMaTwyHi amiHmM:
ckirag 1 OymoBa MOJEKyZ, Ha3BU
HAWIPOCTIMNX 32 CKIAJOM  CIIONYK.
Bynosa aminorpynm.

AMiHH K  OpraHiuHi  OCHOBH.
XiMi4HI ~ BIACTMBOCTI  MeETaHaMiHY,
a”iminy. OnepXaHHs aHTiHY.

AMiIHOKHCJIOTH: cKIaag 1 OygoBa
MOJIEKYJI, 3araibHi 1  CTPYKTYpHI
dhopmymu, xapakrepuctuyHi ((PyHKIIO-
HaJIbHI) TpyTIH, CHUCTEeMAaTHYHA
HOMEHKJIATypa. Ilentugna  rpyna.
XiMi4HI BJIaCTUBOCTI aMiHOETaHOBOI
kucaortu. Ilentunn.

binku sk BHCOKOMOJEKYISIpHI
cnojiyku. XiMiuHI BJIaCTHBOCTI OLIKIB
(6e3 3ammcy piBHSHB peakiii).

Jemoncmpauii

11. B3aemogmist aHlTiHY 3
XJIOPUTHOIO KHCJIOTOIO
(BipTyaspHO).

12. B3aemogmist aHlTIHY 3

OpPOMHOIO BOJIOO (BIpTYaJIbHO).

Jlabopamopni oocniou
3. biyperoBa peakiiis.
4. KcanTonpoTteiHoBa peaxiiisl.

Haeguanvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHI
BJIACTUBOCTI, [lil Ha OpraHizM
JIIOAVHY, 3aCTOCYBaHHS.
20. Aminin —  ocHOBa
BUPOOHUIITBA OAPBHUKIB.
21. Cunre3 OinKiB.

22. 306anaHcoBaHE XapyyBaHHS —
3aropyKa 37/0pOBOTO JKUTTSL.
23. Busenenus
OpraHi4HOro MOXOIKEHHS.

IS

IIAM
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MPUYUHHO-HACIIIKOBI 3B’S3KM MDK CKJIAZOM, OYyJIOBOIO, BIIACTUBOCTSIMHU
HITPOT€HOBMICHHUX OPTaHiYHUX CIIONYK;

oompumyemovca  npaeun  OE3NMEYHOTO TIOBO/DKEHHS 3  OpraHIYHUMHU
pEYOBHHAMH.
IiHHicHMI KOMIIOHEHT

YCBIOOMIOE

BIUIMB aHIJTIHYy Ta HOro MOXigHUX (BOTHEHEOE3MEeYHICTh, IMOAPA3JINBICTD,
OTPYHHICTh) Ha JOBKULISI Ta OPTaHi3M JIFOIMHU;

BUCII06TIIOE CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTCHOBMICHHX OpPraHIYHHAX CIOJIYK Ha OpraHizM
JFOTUHY,

00Tpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMHU BIIACTUBOCTSAMU;

ouinoe

6ioJToriuHEe 3HAYEHHS aMiHOKHCIOT 1 O1JIKIB;

P036’°a3y€ npoodnemy

BIIACHOTO PaIliOHAIFHOTO XapuyBaHHS Ha OCHOBI 3HAHB MPO OLIKW;

pobdums 6UCHOBKU

PO BJIACTHUBOCTI aMiHIB, aMIHOKUCJIOT Ta OUIKiB, BHUXOASYU 3 OyJ0BHU
MOJIEKYJI PEYOBHH, 1 IPO OYJOBY PEYOBUH, BUXOSMYN 3 TXHIX BIACTUBOCTEW; Ha
OCHOBI CTIOCTEPEKEHb.

Hackpizui 3micmogi ninii
300pos s i besnexa. I pomadsincwika sionosioanshicms. Exonoeiuna o6e3nexa i cmanuil po36umox.

idaacia+i*hiol ai*é%io oa é1al 116%4ied 4éy épasie oa 1oi+op+ial hadaaiaeua.
Tionpuemnusicmo i ghinancosa spamomuicme
OnepskaHHS aHITIHY.

Tema 5. CHHTETHYHI BUCOKOMOJIEKYJISIPHI peYOBMHH i MoJiMepHi MaTepiajin Ha iX OCHOBI

Ydens/yueHnus: CunHTteTnuHi BUCOKOMOJIEKYJISIPHI | Jemoncmpauii
3HAHHEBMIT KOMIIOHEHT pEYOBHUHHU. [omimepu. Peaxuii | 13. 3pa3ku mimactmac, Kaydykis,
HOACHIOE moyiiMepusaiii i MOJIIKOHAEHCAIII]. | T'yMH, CHHTETHYHHUX BOJIOKOH.
CYTb HOHATTS TOJIIMED; ITmactmacu. Kayuyxkn, ryma. | Haeuanvhi npoexmu
peakuii momiMmepusamii 1 TMONIKOHJACHcalii sk crnoco0iB no0yBaHHs | Halimommpenimi mnomimepu Ta cdepu | 24. CUHTETHUHI  BOJOKHA:  iX
HOJTIMEpiB; iXHBOI'O BUKOPUCTAHHSI. 3HAQYEHHd,  3aCTOCYBaHHA Yy
HABOOUMb NPUKIAOU BrumB noniMepHHX MatepianiB Ha | moOyTi Ta POMHCIOBOCTI.
CUHTETHYHHX BHCOKOMOJICKYJSIDHUX PEUYOBHH 1 MOJIMEPHUX MaTepialliB Ha | 3I0pPOB’Sl  JMIOOMHM 1 JOBKUWLIA. | 25. Penukiinr SIK €IMHUI
iX OCHOBI; IlpoGnemu yrwmizanii mosimepiB 1 | nuBLIi30BaHMi CrIOCIO yTHITi3amii
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PIBHSHB peakwiil moyiMepu3anii i HoJiKOHACHC L.
HissnbHiCHUH KOMIIOHEHT

Ppo3pizuae

peaxiiii momiMepu3arnii i MOMIKOHACHCAIl; MIacTMacH, KaydyKd, TyMy Ta
CHUHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI TOJIIMEPHUX MaTepiaiB;

nopieH€e

MPUPOAHI, IITYYHI i CHHTETHYHI BOJIOKHA, ITACTMACH;

YCmanoene

MIPUYUHHO-HACIIIKOB] 3B’SI3KM MK CKJIaJIOM, OYyZOBOIO, BIACTHBOCTSIMH Ta
3aCTOCYBaHHSM IOJIIMEPIB;

dompumyemupca

MpaBUI OE3MEYHOT0 MOBOAKCHHS 3 CAHTETUYHUMH MaTepiaaMH.
LinHicHN KOMIIOHEHT

00Tpynmosye

3HAa4YeHHs] TOJIMEpiB y CTBOPEHHI HOBHUX MarepialliB Ta CHHTETHYHHUX

BOJIOKOH.

miacTMac B KOHTEKCTI  CTajoro
PO3BUTKY CyCIUILCTBA.
CunaTeTnyHi  BOJIOKHA:  (i3uyHI

BIIACTHBOCTI 1 3aCTOCYBaHHSI.

TBEpAUX MOOYTOBUX BiAXOJIB.

26. TTepepodka moOyTOBUX
BIIXO/IB B VYkpaini Ta
PO3BUHEHHX KpaiHaxX CBITY.

27. IlepcnekTBY Ofep KaHHS 1
3aCTOCYBaHHsI MTOJIIMEPIB 13
Harepesa 3alaHAMHU

BJIACTUBOCTSIMH.
28. locmipkeHHS ~ MapKyBaHHS
BHUPOOIB i3 MOJIIMEPHAX

MaTepiaiiB i mmacTMac.
29. BuroToBneHHss BUpPOOIB i3
TUTACTUKOBUX TUISIIOK.

Hackpizui 3micmogi ninii

300poe’a i besnexa. Exonoeiuna besnexa i cmanutl po36umox.
Hatinommpeniri moniMepu Ta cepu IXHBOTO BUKOPUCTAHHS.
Brutue nosiiMepHuX MaTepiajiB Ha 3I0pOB’ sl JIFOAMHH 1 TOBKULIS.

[Mpobnemu yTumizariii moyiimMepis i macTMac B KOHTEKCTI CTaIOTO PO3BUTKY CYCIUIBCTBA.

I pomaosrcexa 6ionogioavHicme.
Brutue nosiMepHuX MaTepiaiiB Ha 30POB’ Sl JTFOAMHU 1 TOBKIJUISL.

[Mpobnemu yTumizaliii moyimMepis i macTMac B KOHTEKCTI CTaJIOT0 PO3BUTKY CYCIUIBCTBA.

Tionpuemnusicm i ghinarcosa spamomuicme
HatinommpeHimmi moyiiMepu Ta cepu iIXHHOTO BUKOPUCTAHHSI.

Tema 6. baraToMaHiTHICTH Ta 3B’A3KHM MiK KJIacaMHi OPraHiYHUX PeYOBHH

YdeHb/y4yeHun:
3HAHHEBMIT KOMIIOHEHT
NOACHIOE
MPUYHHU 0araTOMaHITHOCTI OPTraHiYHUX PEUOBHH;
HaeoOUmMs NPUKIAOU
TOMOJIOT'IB Ta 130MePiB;
CTIOJIYK 13 IPOCTUMH 1 KPATHUMHU 3B’ SI3KaAMU;

CIIOJIVK 3 Pi3HUMH XapaKTepUCTUIHUMH (QYHKITIOHAILHIMH) TPYIIaMU;

3B’S3KM MK KJacaMH OpTraHigYHHX
PEUYOBHH.
3arayipHi TOHATTA PO O10JOTiYHO

AKTHBHI pEeYOBUHHI (BiTaMiHwy,
(dbepmeHTn).
Ponp OpraHiyHoi XiMmit y

PO3B’sI3yBaHHI CUPOBHHHOI, €HEpreTHd-
HO{, IPOJIOBOJIBYOI NIPoOJIeM, CTBOPEHHI

Hasuanvni npoekmu

30. HaiiBaxxiusini XIMI4HI
BUPOOHUITBAa OpraHiuHoi XiMii B
YkpaiHi.

31. JIOLWiIbHICTh Ta IIKIAJIUBICTH
010710r1YHO aKTUBHUX J00ABOK.
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MPUPOAHUX Ta CHHTETUYHHUX 010JI0TIYHO AKTUBHUX PEUOBHH. HOBHX MaTepialiB.
HissnbHiCHUH KOMIIOHEHT
Ppo3pizuae
OpTaHiYHi CIIOIYKH 32 HAJIEXKHICTIO IO BiJIMOBITHAX TOMOJIOTIYHUX PAIB;
cKaoae
PIBHSHHS peaklid, sKi XapaKTepU3ylOTh TEHETHYHi 3B’S3KH OPTraHiYHUX
CIIOJIYK;
oocnioicye
HasBHICTh OPraHIYHMX KHCIOT Yy TPOAYKTaX XapuyyBaHHS 3a JOMOMOTOIO
IHANKATOPIB;
YCmanoene
3B’SI3KHM MK KJIacaMU OPTaHIYHUX CIOJYK;
GUKOPUCMOBYE
3HAHHS PO OPTaHivHI CIIOMYKH JUIS MOSICHEHHS X PI3HOMaHITHOCTI;
00OMPUMYEMbCA NPABUT
0e3MeYHOTr0 MOBO/IKEHHS 3 OPraHiYHUMU PEYOBHHAMHU.
HiHHicHMI KOMIIOHEHT
YCBIOOMIIOE
HEOOXiZHICTh 3HAHHSI BIACTUBOCTEH PEUOBHHU JJIsi BCTAHOBJICHHS ii BIUIUBY
Ha BJIACHE 37I0POB’S 1 JTOBKIJIIS;
pons opraHiyHOi XiMmii y pO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHUYHOI,
MPOIOBOJIBYOI IPOOIIeM, CTBOPEHHI HOBUX MaTepiaiB;
ouinoe
3HaYeHHS 010JIOTIYHO aKTUBHUX PEUOBHH JJISI OPTaHi3MY JIFOJINHY;
nonynapusye
XIMIYHI 3HAHHS,
YCBIOOMIIOE
MPaBO Ha BIIACHUI BHOIp 1 IPUAHATTS PillICHHS;
BIJIMOBIAIBHICTD 32 30€PEKEHHS TOBKIJUIS BiJ| IIKIJIMBUX BUKUJIIB;
GUCI06TII0€ CYOIHCEHNSA
PO MOJJIMBOCTI BHKOPUCTAHHS OPTaHIYHUX CIOIYK 3aJIe)KHO BiA IXHIX
BJIACTUBOCTEH;
00rpynmosye
3HAYEHHS OpraHiYHUX PEYOBUH Y CTBOPEHHI HOBUX MaTepialiB;
poOump 6UCHOBKU
PO BAXKJIMBICTH 3HAHB MPO OPTaHiyHi CIIOJTYKH.

1 pomadsncoxa sionogioamticnms. 300pos s i besnexa. Exonociuna 6esnexa i cmanuii possumox. Hlionpuemnugicms i ghinarcosa spamomuicmp
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BionoriyHo akTUBHI peuOBHHH.
Posnp opraniuHoi Ximii y po3B’s3yBaHHI CHPOBHHHOI, eHEPreTUYHOI, IPOIOBOIBYOI IPoOIIeM, CTBOPEHHI HOBUX MaTepialiB.

11 knac
70 rox, 2 Tox Ha THXKIECHD
OuikyBaHi pe3yJbTaTH HABYAJbHO-Mi3HABAJBHOI XislJIbHOCTI | 3MicT HABYAJBLHOI0 MaTepianay | IIpakTHYHA YaCTHHA
Tema 1. Ilepioqununuii 3aKkoH i nepioguyHa cucTeMa XiMiYHMX eJIeMEHTIB
Ydenb/yuenuus: SIBume NEePiOANIHOT 3MiHU | Jemoncmpauii
3HAHHEBUIT KOMIIOHEHT BJIACTUBOCTEH eNeMeHTIB 1 ixHix cronyk | 1. Pi3ni BapianTu mnepioandnoi
Hazusae Ha OCHOBI VSBJICHb IPO EJICKTPOHHY | CHCTEMH XIMIYHHUX CJICMCHTIB
S-, p-, d-eJeMeHTH 3a IXHIM MiCIIeM y NepiOANYHIN CHCTEMI; OyZOBY aTOMIB. (moBra i kopoTka  Qopmu,
nOACHIOE Enextponni 1 rpadiuni enexTpoHHi | BipTyaibHi 3D).
BQJICHTHICTB 1 CTYIiHb OKMCHEHHS eJIeMEHTIB 2 1 3 mepiofiB y OCHOBHOMY i | (oopMmynu aTomiB s-, P-, d-ememeHtiB. | 2. @opmu €JIEKTPOHHUX
30y/P)KEHOMY CTaHaX aTOMIiB; [puHnun «MiHIMaIBEHOT €HEpTiiy. opbitaneii (y Tomy umcm 3D-
HaBO0OUmMb NPUKIAOU 30ymkeHuil cran aroMa. BaneHTHI | mMpoeKTyBaHHS).
S-, p-, d-ememenTiB. cTaHu eneMeHTiB. Moxkiauei crymeni | 3. Momeni aromiB S-, p-, d-
JisiabHICHUA KOMIIOHEHT OKHCHEHHS HEMETATIYHUX eJIeMeHTiB 2 1 | enemeHTiB (y Tomy uuchi 3D-
cKnaoae 3 nepionis. POEKTYBaHHS).

CNIEKTPOHHI 1 rpadiuHi eNeKTpoHHI (OpPMYJIH atoMiB s-, P-, O-eleMeHTIB
(Depym) 1-4 nepiofiB 3 ypaxyBaHHSIM MPUHIIUIY «MiHIMaIbHOT €HEPTii»;

aTOMIB HEMETATIYHUX elleMeHTIB 2 i 3 mepioliB y OCHOBHOMY i 30yI’KEHOMY
CTaHax;

ananizye

BIJIMIHHOCTI ~€JICKTPOHHHMX KOH(]irypariii aromiB s-, p-, O-eleMeHTIB
(Depym) 1-4 nepionis;

nopienioe

MOJKJIMBI CTYIIEHI OKMCHEHHSI HEMETaJIIYHUX eJIEMEHTIB 2 1 3 mepiofis, 110
3HAaXOAATHCS B OJIHIH Py, HA OCHOBI €IeKTPOHHOI OyI0BH IXHIiX aTOMIB.
HinHicHMi KOMIIOHEHT

06tpynmoasye

NepioIMYHy 3MiHY BIIACTHBOCTEH €NIEMEHTIB 1 XHIX MPOCTUX PEYOBHMH Ha
OCHOBI €JIeKTPOHHOT OyJOBU IXHIiX aTOMiB;

GUCII06TII0€ CYOIHCEHHS

I0/I0 32CTOCYBaHHSI TIEPIOMYHOTO 3aKOHY JUTS Tiepe10aueHHs BIaCTHBOCTEH
iIIe He BIJJKPUTUX EJIEMEHTIB.

Haeguanvni npoexmu

1. CrBopenHs 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PaJiOHYKIiOiB y
MEIUINHI.

3. Bukopucranus paJlioakTHUBHHX
130TOMIB K  IHOUKATOpIB Yy
TBapUHHMIITBI, apXEOJIOTii.
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Hackpi3ni 3micToBi J1iHii
Tionpuemnusicms i ghinancosa spamomuicms

SIButie nepiogrdHOi 3MiHH BIACTHBOCTEH €IEMEHTIB 1 IXHIX CITOyK Ha OCHOBI YSIBIEHb IIPO €NEKTPOHHY OYZOBY aTOMIB.

Tema 2. XimMiuHuii 3B’5130K i 0yJ10Ba pe40BUHH

Yuenb/yuenunus:
3HAHHEBHIT KOMIIOHEHT

YCMAaHOGNI0E

BUJIM XIMIYHOTO 3B 513Ky B pEUOBHHAX 3a IXHIMHU popMynaMu;

HaeoOuUms nPUKIAOU

PEYOBHH 13 PI3HUMHU BHIAMHU XIMIYHOTO 3B’SI3KY;

aMop(HUX 1 KPUCTATIYHAX PEIOBUH.
JisnbHiCHUI KOMIIOHEHT

ROACHIOE 8IOMIHHOCHI

B MEXaHi3MaX YTBOPEHHS KOBAJECHTHHX 3B ’S3KiB y MOJEKyJli aMOHiaKy Ta
HOHI aMOHIIO;

MK aMOP(QHUMHU i KPUCTATIYHIMHU PEUOBHHAMU;

npozno3ye

(hi3WUHI BIACTUBOCTI PEYOBUH HA OCHOBI IXHBOI1 Oy/IOBH Ta OYIOBY PEUYOBUH
Ha OCHOBI TXHIX (pI3UYHUX BIACTHBOCTEH.

Honuunii, KOBaJeHTHUH, METAIYHUH,
BOJHEBMI XiMiuHI 3B’s3ku. JloHOpHO-
aKIENTOPHUA  MEXaHi3M  YTBOPCHHS
KOBaJICHTHOTO 3B’S3Ky (Ha MPHKIALIL
KaTiOHY aMOHII0).

Kpucramiynmnii 1 amopdHuii cranu
TBEPINX PCUOBHH. 3anexHicTh
(Gi3WYHMX BIACTHBOCTEH PEYOBHH Bif
iXHBOT OYTOBH.

Jlemoncmpauii

4. Mogeni Ppi3HHX TUTIB
KPUCTAIYHUX TpaTok (y TOMy
yucti 3D-MpoeKTyBaHHS).

5. YTBOpeHHST aMOHIN XJIOpHIY 3
aMOHiaKy i TiIPOreH XJIOPHIY.

6. 3pazku KPUCTAIIIHAX i
aMOpP(QHHX PEYOBHH.

Haesuansnui npoexmu

4. 3actocyBaHHS piakux
KpPHUCTAIIB.

5. BukopucrtaHHs peUOBHH i3
pi3HUMH  BHJAMH  XIMIYHHX

3B’A3KIB y TEXHIIIi.
6. 3HaueHHsT BOJHEBOTO 3B’S3KY

LjinHicHM KOMIIOHEHT JUTS opranizarii CTPYKTYD
ouinioe OiomoIimMepiB.
Ha OCHOBI OyZOBM MOJIEKYJl BOJU 1 CIHPTIB MOXJIMBICTH YTBOPECHHS
BOJIHEBOT'O 3B’5I3Ky MK MOJIEKYJIaMHU BOJH, CIIUPTIB, BOJAM 1 CIIUPTIB;
BUCTLOBTIIOE CYOHCEHHS
MIOZI0 3AIEKHOCTI MK BHKOPHCTAHHSM PEUOBHH Ta iXHBOIO OyIIOBOKO i
BJIACTUBOCTSIMH.
Hackpi3ui 3micToBi Jinii
300po6 s i besnexa. Exonoeiuna 6e3nexa i cmanuti possumox. Ilionpuemnugicms i ghinancoéa spamommicim.
3anexHicTh (i3MUHUX BIACTHBOCTEH PEUYOBHH Bif iXHbOI OyJOBH.
Tema 3. XimiuHi peakuii
Y4enb/yuennus: HeoGopotni 1 o06opotHi ximiuHi | Po3paxyHnkoBi 3agaui
3HAHHEBHII KOMIIOHEHT nponecu. XiMmiyna piBHoBara. [Ipunnun | 1. OOuncineHHs 3a XiMiYHUMH
nosacHwe Jle arenbe. PIBHSHHSIMH BiTHOCHOTO BHUXOJIY

BIUIMB PI3HUX YHHHUKIB Ha 3MIIICHHS XIMiYHOI pIBHOBard, Ha Tigpoi3
COJIEH;

NPUHLIMII i1 TaJbBaHIYHOTO €JIEMEHTa;

HABOOUmMb NPUKIAOU

TMugpomnis comnei.
[lonHATTS TIPO TaJdbBaHIYHUU €JIEMEHT
SK XIMIYHE JDKEPeNlo eJIeKTPUYHOTO

CTPYMy.

MPOJYKTY peaxiii.

JlabopaTopHi xoctinu
1. Busnauenns pH cepenosuia
BOJIHUX PO3YMHIB collell  3a
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HEOOOPOTHHX 1 00OPOTHUX XIMIYHUX PEaKIIiH.
JisnbHiCHUI KOMIIOHEHT

cKnaoae

PIBHSIHHS peakmii TiIpomi3y colei;

DPO3pi3HaE

HEOOOPOTHI 1 000POTHI XIMiUHI peakwii;

Xxapaxkmepusye

CYTh XiMI4HOI piBHOBAry, riipomisy coiei;

npoznosye

MOJKJIMBICTh PEaKIlii Tipoi3y Comei;

pH cepenoBuIa BOAHUX PO3UMHIB CONEH;

odobupace

YMOBH 3MIIIEHAS XIMI9HOi pPiBHOBAaru OOOPOTHHIX TMPOIECIB HA OCHOBI
npuHiuny Jle IlaTense;

00ompuMyemMbCs PABUIT OC3MEKH ITi]] YaC BUKOHAHHS XIMIYHUX JOCHI/IIB;

eKxcnepumenmanvno Bu3HavYae pH cepemoBHila BOAHUX PO3YHMHIB COJIEH 3a
JIOTIOMOTOF0 1HIUKATOPIB;

00uuc0€ 3a XIMIYHIMY PIBHAHHSAMHU BiTHOCHHH BUXIJl MPOMYKTY pEeaKIii,
00TpyHTOBYIOYH 0OpaHUii CIIOCiO PO3B’I3aHHS.
HinHicHMid KOMIIOHEHT

eucn06110€ cyoxcenna npo 3HadeHHs npunimny Jle lllarense B kepyBaHHI
XIMIYHHUMH TIPOIIECaMU;

06tpynmoasye

3HaYeHHS 0OOPOTHUX MPOIECIB Y JOBKULTI, TPOMHUCIOBIX BUPOOHHIITBAX;

BIUIMB TiJpoti3y coineit Ha pH rpyHTiB;

OUIHIOE€ HETATUBHUI BIUIMB Ha EKOJIOTII0 BIANpPallbOBAHMX TaJIbBaHIYHUX
€JIEMEHTIB 1 0ompumyemsca NpaBuil IXHBOI YTHITI3aITI.

JIOTIOMOT'OF0 1HIUKATOPIB.

HapuanbHi npoekTn
7.lanpBaHIYHUM  €IEeMEHT 3
KapTOILTi, TUMOHY.

8.Bumn 1 mnpuHIMIHN POOOTH
MaJIUX JDKEped  eJIEKTPHYHOTO
CTpyMYy, YTHITI3aIlis iX.

Hackpizui 3MicToBi J1iHii
Lionpuemnusicmo i ghinarcosa 2pamomuicniv
[ToHSTTS 1TPO TajbBaHIYHUN CIIEMEHT SIK XIMIYHE JDKEPEIIO CTPYMY.

Tema 4. Heopraniuni pe4oBHHH i iXHi BJacTHUBOCTI

Y4yenb/yuyeHnuus:
3HAHHEBMIT KOMIIOHEHT
Hazueae
HaWMoImMpeHimi y Npupo/Ii MeTalliuHi i HeMETaliuHi eJIeMEHTH;
NpPE/ICTABHUKIB  KJIACiB  HEOPraHIYHUX CIIONIYK 332  CHCTEeMAaTHYHOIO
HOMEHKJIATYPOIO;

Hemeramm. 3aranbpHa
XapaKTepuCcTUKa HeMeTaniB. Di3uyHi
BJIACTUBOCTI.

Anotpomis. AnotponHi Moaudikamii
PEYOBHH HEMETAIIYHUX EJIEMEHTIB.
SBwuiie agacopOIrii.

Po3paxynkosi 3agaui

2. O0uucIeHHs KUJIBKOCTI
pedoBuHH, Macu abo o00’emy
MPOAYKTY 3a PIBHAHHAM XiMi4HOT
peaxiiii, AKIO OJWH i3 pearcHTIB
B3TO B HaJUIMIIKY.
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NOACHIOE

CYTb SIBHIIA ATOTPOIIii;

BIIMIHHOCTI BIIaCTUBOCTEN anoTponHux Moaudikamiit Oxcureny, Cynsdypy,
Kap6ony, @octhopy ixHIM KiTBKICHIM CKIIaZoM abo 0yTI0BOIO;

CyTh SBHINA aJCOPOLii; aHTPOMOreHHi i NPUPOAHI NPUYMHH TMOSBU B
atMocdepi OKCUIB HEMETATIYHUX EIICMCHTIB;

HABOOUmMb NPUKIAAOU

anotponHux Moaudikamii Oxcureny, Cynsdypy, Kapbony, Pocdopy;
CIHOJNYK HEMETaliYHHUX eleMeHTIB 3 [imporeHoM (TigporeH XJOpui, TiApPOTeH
cynbdia, aMOHiaK);

B3a€MO3B’SI3KiB MiJK PEYOBHHAMH.

JisnbHiCHUI KOMIIOHEHT

cKnaoae

PIBHSIHHS, IO MiATBEPKYIOTH BiJIHOBHI BJIACTHBOCTI METaliB, 30KpeMa
ANFOMIHIIO 1 3amiza (peakiiii 3 HeMeTallaMHu, BOJOI, KHUCJIOTaMHU 1 CONSIMH B
pO34MHAX);

OKHCHI BIIaCTHBOCTI HEMETalliB (KHCEHb, CipKa, BYTJIEIb, XJIOP) B PEAKIIisIX 3
BOJHEM 1 METAJIaMU;

BITHOBHI BJIAaCTHMBOCTI BOJHIO ¥ BYIJICIHIO B pEakIlisiX 3 OKCHUIAMHU
METAIIYHUX EJIEMEHTIB,;

peaxiiiii, fKi XapakTepu3ylTh OCOOJHMBOCTI BOAHHX PO3YWHIB TiIporeH
xynopuny (3 ocHOBamM), TriiporeH cyinedigy (3 Jyramu), amoHiaky (3
KHCJIOTaMHu);

peaxiiii, siKi XapakTepu3yIOTh XiMIYHI BIIACTUBOCTI Ta OJIepKaHHs OCHOBHHX,
KHCJIOTHUX Ta aM(OTEPHUX OKCHUJIIB;

KHCJIOT, OCHOB, amdoTepHux rizpokcuaiB (Amominiro i L{uHky), cepennix i
KHCIIUX COJIEH;

peaxiiii HiTpaTHOi 1 KOHIIEHTPOBAaHOI CyNb(aTHOI KHCIOT 3 MAarHieM,
IIMHKOM, MiJIJTIO;

Xxapaxkmepusye

MeTaJu 1 HeMmeTayiu, iXHi (i3M4yHi BIACTHBOCTI Ta 3acTOCyBaHHS (Y TOMY
YHCII CIUTaBiB METANIB);

3aCTOCYBaHHS T1IPOTeH XJIOPUIY, TIPOTeH cylb(diay, aMOHiaKy;

(hi3uuHi Ta XiMIYHI BJIACTUBOCTI (B3a€EMOJis 3 MarHieEM, ITUHKOM, MIiJTIO)
HITPATHOT 1 KOHIIEHTPOBAHOI Cyb(aTHOI KUCIIOT;

3acrocyBaHHs riapokcuiB Hatpito i Kanbitiro;

MOLIMPEHHS COJIEH Y IPUPOIi;

OkuCcHI Ta BINHOBHI BIIACTHUBOCTI
HeMeTaliB. 3aCTOCYBaHHSA HEMETAIIB.

Crionyky HEMETalliYHUX EeJIEeMEHTIB
3 T'igporenom. OcoOIUBOCTI BOIHUX
PO34YHHIB ITUX CIOJYK, X 3aCTOCYBaHHSI.

Okcuad HEMETATIYHUX €EJIEMEHTIB,
iX ymict B aTMocdepi.

Kucnoru. Kucnorsi JIOIII.
OcoOnuBocti  B3aeMomil MeTajaiB 3
HITPAaTHOIO i KOHIICHTPOBAHOIO

Cynb(haTHOIO KHCIOTaMHU.

3aranpHa XapaKTEpPUCTHKA METaliB.
®i31YHI BJIACTUBOCTI METAJIIB Ha OCHOBI
iXHBOT OyTOBH.

AmoMigiii 1 3ami30:
XIMIYHI BJACTUBOCTI.

3acTocyBaHHSI MeTaliB Ta
CILJIABiB.

OcHOBH. BmactuBocri,
3acTocyBaHHs TimpokcumiB Hatpiro i
Kanbiiro.

Comi, iX NONMUPEHHS B MPHUPOJII.
Cepenni Ta kucmi comi. [loHsTTS TIpO
JKOPCTKICTH BOAW Ta crocoowm  ii
YCYHECHHSI.

CyuacHi cuIIiKaTHI MaTepialiu.

MinepanbHi g00puBa. [loHATTS TIpO
KHCIIOTHI Ta JIy»Hi IPyHTH.

SkicHi peakilii Ha JIesKi HOHH.

Biosoriyne 3HaueHHS METAMIYHHX 1
HEMETATIYHUX €IIEMEHTIB.

I'emeTnuHi 3B’SI3KM MK OCHOBHMMH
KJIacaMH HEOPraHIYHUX CIOJIYK.

¢biznuni 1

IXHIX

JdemoncTpamii
7.3pa3ku  MeTanmiB 1
CIUIABIB.

8. 3pa3ku HEMETaiB.

9. Mogeni KpuCTalliYHUX IPAaTOK
aJIOTPOITHUX MouGikamin
Kapbony i Cymsdypy (v TOMy
yucii 3D-npoekTyBaHHS).

10. BusiBiieHHsl y po34HHi
katioHiB ®epymy(2-+)
(BipTyanmsHO), Depymy(3+)
(BipTyanpHo), Bapiro, amoHi10.

IXHIX

JlabopaTopHi gocstinu
2. JocnimkeHHs ancopOiiHol
3IATHOCTI aKTUBOBAHOTO BYTLLISA

Ta  AHAJOTIYHUX  JIKapChbKUX
TMperaparis.

3-6. BusiBneHss y po3unHi
KaTiOHIB Depymy(2+),

®depymy(3+), bapiro, amMoHiro.
7, 8. BusBIEHHA y poO3uMHaX
CUJIIKaT- i oprodocdaT-ioHiB.

IpaxTiasi podoTH

1. JlocmipkeHHS SIKICHOTO CKIIaITy
COJIEH.

2. 'enernuni 3B’SI3KH
HEOPraHiYHUMH PEUOBHHAMHU.

MIDXK

HapuanbHi npoexTn

7. lTy4Hi anMasu y TEXHill.

8. PauionasnsHe BUKOPHCTAHHS
noOpuB Ta mpoOsieMa OXOPOHHU
JOBKIJLIAL.

9. 3anobiranus HETaTHBHOMY
BIUTMBOBI HITPaTiB Ha OpraHi3m
JIIOAVHHU.

10. Heopraniusi
dapmarii (abo

pPCUOBUHHU Y
JIOMAILHII
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cKadac TIaH OCIIKSHHS Ta eKCREPUMEHMANbHO 6CHIAHO6IOE TEHETHIH]
3B’S13KH Mi)K HEOpPTraHIYHIUMH 1 OpraHiYHUMH PEYOBHHAMM;

nopisnioe

(i3ugHI Ta XIMIYHI BJIACTUBOCTI METalliB (TFOMIHIN 1 3a1i30) 1 HEMETAIB,
OKCHIIB METAIIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

0COOJHMBOCTI BOJHHMX PO3YMHIB TiAPOT€H XJIOPUAY, TiAporeH cyibdimy,
aMOHIaKYy;

ocHOB (rigpokcuaiB Harpiro i Kanbiiro);

aHanizye i maymayums pe3yibTaTH TOCIIKCHB;

npozno3ye pH cepenoBuIa KHCIOTHUX 1 JTIy>KHUX IPYHTIB;

YCMAaHo6I0€ TEHETUYHI 3B SI3KM MK OCHOBHUMH KJacaMH HEOPTaHIYHUX
CTIONYK;

npoeooums SAKiCHI peakuii ¥ BH3HA4Yae B po3unHax HoHm: Depymy(2+),
®epymy(3+), ocamkyroun ix myramu, bapito, amoHir, cumikar- i oprodocdat-
10HH;

oocioicye

SIKICHMH CKJIaJ COJIEH;

azcopOIifHy 31aTHICTP aKTHBOBAHOTO BYTULIS Ta aHAJOTIYHHUX JIKAPCHKHUX
npenaparis;

AHaNi3ye BUIN JKOPCTKOCTI BOJAH 1 MpOonoHye Oe3ledHi crocoOu YCyHEHHS
YKOPCTKOCTI BOJU y TTOOYTi;

00mMpuUMyemMbCA IPABUIT OC3MEKH I1i]] YaC BUKOHAHHS XIMIYHUX JOCI/IIB;

00uUCNIOE KUTBKICTh PEUYOBHHHU, Macy abo 00’e€M TPOIYKTY 3a PiBHSHHAM
XIMIYHOT peaxilii, AKII0 OJWH i3 PeareHTIiB B35ATO B HAJUIUIIKY, OOTPYHTOBYIOUH
o0paHwuii crocid po3B’si3aHHA.

HinHicHN KOMIOHEHT

PpOOUmMb 6UCHOBKU HA OCHOBI CITIOCTEPEIKCHB;

00rpynmoasye

3HA4YEHHS aJIOTPOIHUX MEPETBOPEHB;

NPUYHMHH 1CHYBaHHS KHCJIOTHHX 1 JTY>KHUX IPYHTIB;

ouinoe

Oiosoriune 3HaueHHs Metamiunux (Kanemito, Kamito, Hatpiro, MarHito,
®epymy) 1 Hemeramiunux (Oxcureny, Hitporeny, KapGony, ®ocdopy,
TaJIOTEHIB) €IIEMEHTIB;

HABAXIMBININX MPEJCTABHUKIB OCHOBHUX KJIACIB HEOPTaHIYHUX CIIONYK;

00600umub

NPaKTUYHY 3HAYYLIICTh SIBUIIA afcopOlii, MeTaliB i HEMeTaliB Ta CHOIYK

arrreyIri) i Xap4doBi
MPOMHCIIOBOCTI.

11. KucnoTHi mormi.

12. Hocnmimxenns pH 1pyHTIB
cBoei  MicueBocTi. CriamaHHs
KapTH POJIIOYOCTI.

13. BmactuBOCTI 1 3acTOCyBaHHS
KapOOHaTiB, HIiTpaTiB i
oprodocdaris JTYKHUX i
NY)KHO3EMEITbHUX  METATIYHHX
eJIEMEHTIB, COJIEH aMOHIIO.

14. VYcyHEHHS THUMYacoBOi 1
MOCTIHHOT JKOPCTKOCTI BOJIH.
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METaJIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

YILUIMB )KOPCTKOT BOAM Ha MOOYTOBI MPUIAIH i KOMYHIiKaIlii;

BUCTIOBIIIOE CYOHCEHNS

o710 610JI0TI9HOT PO 030HY 1 HOTO 3aCTOCYBaHHS, €KOJIOTIYHIX HACTIAKIB
BUKUAIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynsdypy;

KHCJIOTHUX JOIIiB, TAPHUKOBOI'O €(EKTy, HEpaliOHAILHOTO BUKOPHCTaHHS
MiHEepaJIbHUX TOOPHB.

Hackpi3ni 3micToBi J1iHii
I pomaosncoka gionogioanvricmo

KucnotHi gomi.

[ToHATTS TIPO )KOPCTKICTh BOAX Ta CIIOCOOM ii yCYHEHHSL.
300pos s i besnexa

SBurie agcopOmii.

3acTtocyBaHHS BOJHUX PO3YMHIB TiPOTEH XJIOPUAY, TiIpOreH cynb(dimy, aMOHiaKy.

KucnorHi gomi.

BnactuBocrti i 3acTocyBanHs rigpokcunis Harpiro i Kanbiiiro.

[ToHATTS TIPO )KOPCTKICTh BOAX Ta CIIOCOOM ii yCYHEHHSL.
Exonoeiuna besnexa i cmanuii po3gumox

SBurie agcopOmii.

3acTocyBaHHS BOJHUX PO3YMHIB TiIPOTEH XJIOPHUIY, TIAPOreH CcyJib(diny, aMOHIaKy.

KucnorHi mom.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv
®Di3nyHI BJIACTUBOCTI METaJIiB Ha OCHOBI IXHBOT OYIOBH.
AnromiHi# 1 3a1i30: ¢i3uyHi 1 XiMi4HI BIACTHBOCTI.
3acTocyBaHHs METaJliB Ta IXHiX CIUIaBiB.
3acTocyBaHHS HEMETAIB.

3acTocyBaHHS BOAHUX PO3UMHIB TipOreH XJIOPULY, TIAPOreH cyabdiny, aMoHiaKy.

BnactuBocri i 3actocyBanHs rinpokcuniB Hatpito i Kanpiiro.
[ToHATTS PO )KOPCTKICTH BOJM Ta CIIOCOOU 11 yCYHEHHSI.

OO0uncneH s KUTBKOCTI pe4OBHHH, Macu 200 00’ eMy MPOJYKTY 32 PIBHSIHHSAM XiMIYHOI peakllii, sIKIO OJIMH 13 PeareHTIB B3ATO B HAJUIUIIIKY.

Tema 5. Ximis i mporpec JoacTBa

Y4yenb/yuyeHnuus:
3HAHHEBMIT KOMIIOHEHT
HABOOUmMb NPUKIAOU 32CTOCYBAHHS XIMIYHHX CIIONYK Y Pi3HUX Tally3iX Ta y
MOBCSAKICHHOMY >KUTTI.
HinHicHN KOMIOHEHT
oyinloc 3HaueHHs XiMil y CTBOPEHHI HOBHMX MaTepialiB, PO3BUTKY HOBHX

Pomp ximii y cTBOpeHHI HOBHUX
MaTepialiiB, pO3BUTKY HOBUX HaIpSIMIB
TEXHOJIOT1H, pO3B’3aHHI MPOJOBOIBYO],
CHUPOBHMHHOI, EHEPTeTHYHO1, EKOJIOT1YHOT
pooeM.

«3eneHa» XiMmis: cydacHi 3aBJlaHHS

HapuanbHi npoekTn
15. Bupimenns
yTumi3anmii pi3HUX
CJICKTPUYHHX JIaMII.
16. TlinrotoBka ece iHO3EMHOIO
MOBOIO «Pojb xiMmii y Moemy

npoOaemMu
BUIIB
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HaIpPSAMIiB TEXHOJIOTiH, pO3B’sI3aHHI MPOAOBOJIBYOI, CHPOBUHHOI, EHEPTETHYHOI, | TIepe]] XIMIYHOI0 HAayKOI Ta XIMIYHOKO | JKHTTI».
eKoJoriuHoi mpodieM; TEXHOJIOTI€IO.

yceioomare

3HaYeHHS HOBOI (piyocodii y Ximii 1 BIACHOI IpOMaISHCHKOI MO3MINT A
peaizanii KOHIEMIii CTaIoro po3BUTKY CYCHIbCTBA;

NPUYMHHO-HACHIIKOBI 3B’ A3KH y MPUPOAI Ta ii IHHICT 1 HiNiCHICTH;

MpaBO HA BIIACHUW BHUOIp 1 MPUAHATTS PIlICHHS;

BiJINIOBIIaIBHICTD 32 30€PEKEHHSI IOBKIJUIS BiJ| IIKIJUIMBUX BUKUJIIB;

nonyaapu3ye XiMidHi 3HaHHS;

Kpumuuno cmagumusca 10 XiMigHOI iHGOpMaIlii 3 pi3HUX JHKeper,;

BUCTL06TIIOE CYOHCEHHA

10710 3HAYEHHS XIMIYHUX 3HaHb SIK CKJIAJHMKA 3arajbHOI KYJIbTYpH JIIOHHU;
PO BIUTHB JiSUTBHOCTI JIIOAWHY Ha TOBKIJUISA Ta OXOPOHY HOTO BiJl 3a0pyIHEHB;

8UPODNAE 671ACHI cCMaeieHHA IO TIPUPOJIH SIK HAWBHIIO] IIHHOCTI.

Hackpi3ui 3micToBi Jinii
TIpomaosrcoka sionogioanvricmo. 300poe s i besnexa. Exonoeiuna besnexa i cmanuil poseumok. ITionpuemnugicms i (PiHaHcosa Spamommicnv,

Pomnp xiMii y CTBOpEHHI HOBHX MartepialliB, pO3BUTKY HOBHUX HANpsSMiIB TEXHOJOTIH, PO3B’SA3aHHI MPOIOBOIHYOI, CHPOBUHHOI, EHEPTETHYHOI, €KOIOTIYHOT
npobiem.

«3eneHa» ximisl.




