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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 XiMis He € MpodUIbHUM MpPeaIMETOM. 3MICT mporpamMu 0a3yeThcsl Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMH B OCHOBHIH IIKOJMI, 1 € APYTUM — BUIIUM KOHIIEHTPOM BHUBYEHHS XiMii.

VY mnpomeci HaBYaHHS MpEeAMETa MOKHA BHUKOPHCTOBYBATH JOJATKOBI TOJAMHM HABYAIBHOTO IUJIaHY, L0 MPU3HAYEH1 JUIsi BUBYEHHS
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,
YCBIJIOMJTFOBATH BIUTMB HayKH 1 TEXHOJIOTIN HA 3MIHY MaTepiajbHOTO, IHTEIEKTYAIbHOTO i KYJIbTYPHOTO CEPEIOBHIIL.

Meta HaBuaHHA XiMii Ha PpIBHI CTaHJApTy JOCATAETbCS Ha OCHOBI peasi3allii 3aBJaHHS XIMIYHOI OCBITH — ()OpMyBaHHS 3acob0amu
HABYAJIHHOTO MpeIMETa KIIOYOBHX i MPeAMEeTHUX KOMIIETeHTHOCTEM.

HaBuanns ximii y ctapiiii IIKoJii CpsIMOBaHE HAa BUKOHAHHS TAKUX OCBITHIX, PO3BUBAJILHUX 1 BUXOBHHUX 3aB/AaHb.

— MOrNMOJIIOBAaTH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJOBY MPHUPOAHUYO-HAYKOBOI KapTHHU CBITY: HAaWBaKJIMBILIL XIMiYHI HOHSTTS, 3aKOHH 1
3aKOHOMIPHOCTI, TeOpii i MPOIIeCH; CydacHy XiMiYHY HOMEHKIIATYPy PEUOBHH.



— 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 HaBYaJILHI 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 HOMEHKJIIATYpY;
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 JIO0 MOBIIOMJIEHb 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 ¥ 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 YSABY JJIs CKJIQAAHHS CTPYKTYPHUX (hOpMYJT i MOJIeNel pedOBHUH;

- OyayBaTH 1 TIIyMadyuTH rpadiku, CXeMH, JiarpaMu, CKJIaJaTH MOEITi XIMIYHUX CIIOTYK 1 IPOIIECIB.
CrasiieHHS:

- YCBIJOMJIIOBATH HEOOXIAHICTb MAaT€MaTUYHHUX 3HAHb Il PO3B’SI3yBaHHS HAYKOBHUX 1 TEXHOJOTIYHHUX XIMIUHHUX
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
npupoOOHUUUX
HayKax i
mexHon02iax

YMminns:
- MOSICHIOBATH TIPUPOIHI SBUIIA, TTPOILIECH B )KUBUX OPraHi3Max 1 TEXHOJOTIYHI MPOILIECH Ha OCHOBI XIMIYHUX 3HAHB;
- (hopmymroBaTH, 0OTOBOPIOBATH 1 PO3B’A3yBaTH MPOOJIEMH MTPUPOTHHYO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTH JOCI/IU 3 pEUOBUHAMH 3 ypaxXyBaHHAM IXHiX (I3UUYHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEpUMEHTAIbHI 3aB/IaHHS 1 IPOEKTH, BAKOPUCTOBYIOUH 3HAHHS 3 1HIIUX MPUPOIHUYHMX MPEAMETIB;
- BUKOPHUCTOBYBATH 32 IPU3HAYEHHAM CY4acHI MPUIIaIH 1 MaTepiaiu;
- BU3HAa4YaTu Npo0aeMu JOBKIJUISA, IPOIOHYBATH CIIOCOOU X BUPIILICHHS;
- TOCTIPKyBaTH MPUPOIHI 00'€KTH.




CrasBiieHHs:

- YCBIJIOMJIIOBATH 3HAYCHHS NPUPOJHMYMX HAYK JJIS IMi3HAHHS MAaTepiajJbHOTO CBITY, BHECOK BHJATHHX YYCHUX VY
PO3BHUTOK MPUPOJTHUYHX HAYK;

- OIIHIOBATH 3HAYEHHS NMPUPOTHUYMX HAYK 1 TEXHOJIOTIH IS CTaJIOT0 PO3BUTKY CYCIIJIbCTBA;

- BUCJIOBIIIOBATH CY/IKEHHS IIIOA0 IPUPOIHUX SBHIIL 13 MOTIISAY CY4acHOI MPUPOAHHYO-HAYKOBOI KAPTHUHU CBITY.
HaguanbHi pecypcu:

- HaBYaJIbHE 00JIaJHAHHSA 1 MaTepialii, 3ac00M YHAOUHEHHS;

- MDKIIPEIMETHI KOHTEKCTHI 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.

Inghopmauiiino-

uugposa
KoMnemeHmHuicmao

YMminns:

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

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

- IOTPUMYBATUCh ABTOPCHKOT'0 MpaBa, €TUYHUX MPUHIHITIB TOBOHKEHHS 3 1HPOpMAILi€To;

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

- €JIEKTPOHH1 OCBITHI pecypcH (06a3u 1aHUX 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 IIEPETBOPEHHSAMH B 00’ €KTaxX Ta MPOBOAUTH XIMIYHUN €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 XiMii;

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

- MEIIHI JpKepena, TUAaKTUYHI 3acO0M HaBYaHHSI.

Iniyiamuenicme i
nionpuemaugicmeo

Yminusa:

- BUPOOJISATH BJIACHI I[IHHOCTI, CTABUTH LU, TiSITU 3a]UIs1 TOCSTHEHHS iX, CIIMPAIOYHUCh HA XIMiUHI 3HAHHS;

- 3aTy4aTy MapTHEPIB 10 BAKOHAHHS CIIJIBHUX MPOEKTIB 3 X1Mii]

- BUSABISATH 3JaTHICTh J0 poOOTH B KOMaHIi, OyTH IHII[IaTHBHUM/IHII[IATUBHOIO, TCHEpPyBaTH iaei, Oparu
BIJIMOBIIAJIbHICTD 32 NMPUUHATTS PillleHb, BECTH iAol 3aJ1 JOCSITHEHHS CIUIBHOI METH I Yac BHKOHAHHS XIMI4HOTO
EKCIIEPUMEHTY 1 HaBYaJIbHUX MPOEKTIB.

CrasBiieHHs:

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

- BUBOKEHO CTABUTHUCS J0 BUOOPY MalOYTHHOTO HAMPSMY HaBYAHHS, IIOB’I3aHOTO 3 XIMIEF0;

- OyTH TOTOBMMH JI0 3MiH Ta iIHHOBAIIi}.

HaguanabHi pecypcu:

- JiTepaTypa Npo YCHIIIHUX BUHAX1IHUKIB 1 MANPUEMIIIB;

- 3yCTpidi 3 YCHIITHUMH JIIOJIbMU;

- O13HEC-TPEHIHTH, eKCKYpPCii Ha Cy4acHi MiAPUEMCTBA.

Couianvna ma
2POMAOAHCHKA
Komnemenmuocmi

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 TPyl 3alllKaBJIEHUX JItOJI€H, CHIBIOPALIOBATH 3 IHIIMMH TpyNaMu, 3aly4aTyd MIUPITY FPOMAACHKICTh 10
PO3B’s3yBaHHs MTPoOJIeM 30epeKeHHS JOBKIIIS.
CraBiieHHA:

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

- TOTPUMYBATHCh 3aralbHOBU3HAHUX MOPAJIbHUX MPUHLUIIB 1 HIHHOCTEH 1 OyTH rOTOBUMHM BiJCTOIOBATH 11i MPHUHLIUIN 1

LIHHOCTI;
- BUSIBJIATH 3a111KaBJICHICTh Y IEMOKPATUYHOMY OOJIaIITYBaHHI OTOYEHHSI i €KOJIOTTYHOMY 0OJallITyBaHH1 TOBKULIS;




- OIIIHIOBATH HEOOXITHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOIHOTO CIIBPOOITHHUIITBA;
- IIAHYBAaTH PO3MAITTSI yMOK 1 IOTJISIIIB;
- IIHYBATH ¥ IIaHyBaTH BHECOK BUIATHUX YKPAiHIIIB, 30KpeMa BYCHUX-XIMIKIB.
HaBuaJubHi pecypcu:
- HaBYaJIbHI 1 COLliaIbHI TPOCKTH, TPEHIHTH.

Oobiznanicmoe ma
CAMOBUPAICEHHS Y

cghepi Kynemypu

Yminusa:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3acO0M 1 MaTepiayiv A7 BTUICHHS XYA0XKHIX 1/1e 1 BUSIBIICHHSI BIACHOT TBOPYOCT;
- IOSICHIOBATH B3a€MO3B 30K MHUCTEIITBA 1 XiMii.
CraBiieHHs:
- LIHYBaTH BITUYMU3HSIHY 1 CBITOBY KYJIbTYPHY CHALINHY, 10 SIKOT Halle)aTh HayKa 1 MHCTELTBO.
HaguanbHi pecypceu:
- TBOpHU 00Pa30TBOPYOrO MUCTEITBA, MY3UYHI i JIITEpaTypH1 TBOPH SK LITIOCTpALlii 0 BUBYEHHS XIMIYHUX SIBUIIL,
- KOHTEKCTHI 3aB/IaHHS;
- CHHXPOHICTHYHA TAOJIHUIIS.

Exonociuna
zpamommuicme i
300poee xcumms

Yminusa:
- YCB1JIOMJTIOBATH NMPUYMHHO-HACIIIKOBI 3B S13KM y IPUPOJI 1 11 LITICHICTB;
- BUKOPUCTOBYBATH XIMiUHI 3HAHHS JUIS TOSICHEHHS] KOPUCTI 1 KO 3A00YTKIB XiMii 1 XIMIYHOT TEXHOIOTIT AJIS JTFOAUHU
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 BUBA)KEHOI IMOBEIIHKU B JOBKLLII.
CrasBJieHHS:
- NIATPUMYBATH U YTUTIOBATH Ha MPAKTULI KOHLEMIIIIO CTaJOr0 PO3BUTKY CYCHIbCTBA;
- PO3YMITH BaXJIUBICTh TAPMOHINHOT B3a€MO/Ii1 JIFOAUHU 1 IPUPOIH;
- BIITIOBIJJAJIHO ¥ OIIaTHO CTABUTHUCS J0 BUKOPHUCTAHHS MIPUPOIHUX PECYPCIB K JKepena 310poB’s 1 JoOpoOyTy
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, CPOPMOBAHUX y IIPOILECI HABYAHHSA XiMii.

[IpeamMeTHa KOMNETEHTHICTh O3HAY€HA TAaKMMH KOMITOHCHTAMH: 3HAHHEBUM (ITI3HABAJILHHUM), MISUTBHICHUM (IIOBEIIHKOBUM) 1 I[IHHICHUM
(MoTuBaliiHUM). 3MICTOBE HATOBHEHHSI IIUX KOMIIOHEHTIB PO3KPUTO B pyOpHIli nporpamu «O4iKyBaHi pe3yJbTaTH HAaBUAHHS.

[lepenik owikyBaHUX pe3y/lbTAaTiB HAaBYAHHS — OPIEHTHP BUMTENSI Ha JOCATHEHHS METH OCBITHBOTO IPOILIECY Ha BIAMOBIAHOMY 3MICTI
3a3HAYCHUX TEM TPOTPaAMH, IO TOJETIIUTh TUTAHYBAaHHS IIJICH 1 3aBJaHb ypPOKiB, JacTh 3MOTY BHUPOOUTH aJICKBaTHI METOIMYHI ITiIXOTU IO
MIPOBE/ICHHS HABYAJIBHUX 3aHATh, TIOTOYHOTO i TEMAaTHYHOTO OLlIHIOBAHHSI.

OTxe, OCHOBHUM 3aBJIaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO PE3yJbTaTy HaBUaHHs, TOOTO HaOyTTs, GpopMyBaHHA 4n
PO3BHUTOK yYHEM BHU3HAUYCHHMX HABYAJIBHOIO MPOrPAMOI0 yMiHb, HABUYOK, CTaBJICHb, IIIHHOCTEH, 3a3HAUYCHUX Y JIIBIM YacTHHI TaOmuIl. A BifTak
MaloTh 3MIHUTHCS MiJXOIM 10 KOHCTPYIOBAHHS 1 MPOBEICHHS HAaBUAJIBHUX 3aHATh. Bim TpaHCHsAlii TOTOBUX 3HAaHb YUUTENbh Ma€ MEPEUTH 0
METOJMK, Kl JIO3BOJISAIOTh YUHSM CaMOCTIHHO 10OyBaTH 3HAHHS y XOJI HaBUAJIBHOI JisSIIBHOCTI; (JOPMYyBAaTH yMIHHS IX 3aCTOCOBYBAaTH Y Pi3HHUX
CUTYAIlisIX, TEHEPYBaTH 1 MPOIYKyBaTH 1/1ei 200 HOB1 3HAHHSI; BUCIOBIIOBATH BJIACHY TOUKY 30DPY II0A0 MEBHUX MPOIIECIB YU SBUII] TOIO.

KomnerenTHicHuUil miIXiJ1 y HaBYaHHi, Ha BIMIHY Bijl IPeIMETHO 30pIEHTOBAHOTI0, Nepedayae IHTErpalio pecypeiB 3MICTy Kypey Ximii Ta
IHIIUX TPEIMETIB Ha OCHOBI MPOBIJHUX COLIAJIBHO W OCOOMCTICHO 3HAUYIIMX 1/1eH, 110 BTUIIOIOTHCS B Cy4YacCHIM OCBITI: YMIHHS BYHTHCH,
€KOJIOT1YHA TPAMOTHICTB 1 3[I0POBHM CIIOCIO KUTTS, COllIalIbHA Ta TPOMATHChKA BIMOBITAIBHICTD, 1HIIIATUBHICTH 1 TATPUEMITUBICTD.

Hnst peamizanii 1ux i1ed BUOKPEMIJICHO TakKi HACKPi3Hi 3micmoei ninii: «Exonociuna besnexa i cmanutli po3sumoky, «l pomaosncovka
8I0N08i0aIbHICMbY, «300p08's | beznekay, «Ilionpuemausicmo i hinancosa ecpamomuicme ».

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 YCBIJIOMMTH HMPUYMHHO-
HACJIIKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BAXJIMBICTh CTAJIOr0 (KEpPOBAHOT0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJiHb. Taki 3pa3ku Hajgae
MaTepial Mpo oJIep>KaHHs i 3aCTOCYBAaHHS PEYOBHH, 30€pEXKEHHS PUPOIHUX PECYPCIB — BOJM U MOBITPS, palioHaNbHE i OllagHe BUKOPUCTAHHS
MIPUPOJIHUX BYIJIEBOJHIB, KOJIOOOIT XIMIYHHUX €JIE€MEHTIB 1 PEUOBUH TOIIO.



PesynbraTom peanizanii i€l 3MicTOBOI JiHIi € He nuIe 0013HAHICTH YUHS 13 €KOJOTIYHUMHU MPOOJIeMaMH, OB’ I3aHUMH 13 TOTPUMAHHSAM
YUCTOTH HABKOJIMIIHBOIO CEPEOBMILA, IIPOLECAMU TOPIHHS 1 JAMXAHHSA, KMCIOTHUMM JOIIAMH, CTIMKMMM OpraHiYHMMH 3a0pyAHIOBayamu, a d
YCBIJIOMJICHHSI MOXJIMBOCT1 PO3B’SI3YBaHHS WX MPoOjIeM 3aco0aMu XiMii. YUeHb IIHYE MPUPOAHI PECYPCH, BiJl SKUX 3aJICKUTh WOTO 370pPOB S,
100poOyT, CTAIMI PO3BUTOK KpaiHH; YCBIAOMITIOE HEOOX1AHICTH 30€pEKEHHS YUCTOTH JTOBKLLISA, Oepe ydacTh Y BIAMOBITHUX 3aX0/1aX; €KOJIOT1YHO
BHBA)XCHO MOBOJAUTHCS Y TOBKIILII.

CTaHOBIICHHIO YYHIB SIK CBIZIOMHX I'POMAJIsiH, ATPIOTIB YKpATHH, WIECHIB COLIyMY, MiCLIEBOI TPOMaJH, MIKUIBHOTO KOJIEKTHBY Ma€ CIPUSITH
peadizanisi 3MicToBOiI JiHii «I pomaoanceka eionogioanvnicmey. Ha ypokax XiMii yuHi 03HAHOMITIOIOTBCA 31 3700yTKaMH BITYM3HSIHUX YYCHUX Ta
iXHBOIO TPOMAISIHCHKOIO MO3HIIEI0, OIHIOITH PO3BUTOK BITUYM3HSHOIO BHPOOHHMIITBA HAa OCHOBI JOCATHEHb XIMIYHOI HAayKH, HABYAIOTHCS
MpaIoOBaTH B KOMaH[li, BiMOBIIATbHO CTABUTHCH JIO 3aBJIaHb, BU3HAYCHUX KOJEKTHBOM, Ta PETEIbHO BHKOHYBATH CBOIO YAaCTHHY POOOTH. Y
[103aypOYHUH yac 10al0Th PO YUCTOTY HABKOJHMIIHBOIO CEPEIOBHINA CBOTO PETiOHY, OEpyTh NOCUIbHY Y4acTh y peaii3allii coliaJbHO 3HAYYLIUX
HABYaJIbHUX TPOEKTiB. Pe3ynapTaramu, 1o 3acBiq4yIOTh MPOAYKTHUBHICTH peamizauii 1mi€i JiHii, € yCBIAOMJICHHS YYHSMHU BiJIOBIAATBHOCTI 3a
pe3yabTaTH HaBUaHHS, AKI MOXYTb Y MaiOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBJlaHb Y KOMaH]i; pal[iOHAaJbHE
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 YCBIJIOMUTH, 3 OJJHOTO OOKY, 3HaUEHHsI XiMil JUIs OXOPOHHU 370POB’A, 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 JiHII y4€Hb YCBIJIOMJIIOE BaXJIMBICTh BMBUEHHS XiMii; OLIHIOE YCIIXH, AOCSATHYTI CYy4acHUM
CYCHUIBCTBOM Y XIMi4Hii Hayi, po3po0ieHH cnoco0iB o/iep>KaHHsI, epepoOKH 1 3aCTOCYBaHHS PEUOBHH SIK TaKi, 110 3aJIeXKaTh BiJl 3HaHb, YMiHb,
HIIIaTHUBY 1 MIIIPUEMIIMBOCTI OKPEMHUX OCOOUCTOCTEM 1 TPYI OJJHOAYMIIIB; IEPEHOCUTD 1€ CTABJICHHS Ha Pi3H1 BUAU CBO€T HABYAIIBHOT JiSJILHOCTI,
MOBOJKEHHS! Y TOBKUIJII; CB1IOMO O0Mpae HapsM HaBYAHHS Yy CTapIIiil IIKOJ, BUXOJSYM 3 BIACHUX MOKIMBOCTEH.
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Peamnizamist 3MicTOBUX JiHIN HEe nependavdae Oyab-sKOro pO3MIKUPEHHS YU MOTIMOJICHHS HAaBYAIBHOTO Marepiaiy, ajge noTpedye MOCUICHHS
yBaru J10 MeBHUX Horo acmnekTiB. [IpoBinHi i/1€1, Ha SIKUX IPYHTYIOTHCS HACKPI3HI 3MICTOBI JIiHI{, BTUTFOIOTHCSI B HaBUAHHI XiMii SIK Y TEOPETUIHOMY
3MICTI KypCy, Tak 1 B €KCIEPUMEHTAIbHIN MisUIbHOCTI Y4HIB, ITiJI Yac PO3B’SI3yBaHHS 3aJad 1 3aBAaHb 13 PCAIbHUMH JaHUMH (BUPOOHUYOTO 1
MOOYTOBOTO XapaKTepPy); BUKOHAHHS MIKIIPEIMETHHX HaBUAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMHU JpKepesaMu iHpopmMallii; B mo3aypOvYHH Yac BOHU
peai3yroThCs il Yac TEMaTHYHHUX THYXKHIB, y4acTi B PEriOHANBHUX, BCEYKPATHCHKHUX 1 MIKHAPOIHUX KOHKYpCax (y TOMY YHCIIi AMCTAHIIMHIX ).

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

[Tporpama crapmioi MIKOJIM peari3ye 3MICTOBI JIiHII XiMIYHOTO KOMITOHEHTa OCBITHBOI Taiy3i «lIpupo/103HABCTBOY»: PEYOBHHU Ta iXHI
MIEPETBOPEHHS, XIMI4UHI 3aKOHU 1 METOJIU JOCIIKCHHS, HABUYKH O€3IIeYHOT0 MOBOKEHHS 3 PEYOBHHAMH, CTaBJICHHS JI0 €KOJIOTIYHUX MPOOIeM i
PO3yMiHHS XIMIYHOI KAPTHHU CBITY, BMIHHSI OLIIHIOBaTH POJIb XiMii y BUPOOHHIITBI Ta KUTTI JtoauHU. CucTemMa XiMIYHUX 3HaHb BU3HAUYCHA 17IC€I0
MPUYMHHO-HACTIIKOBUX 3B'A3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€MOIEPETBOPEHb MPOCTUX 1 CKIAJAHUX PEYOBHH 1 T€HETUYHUM 3B'SI3KOM
HEOPraHIYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHHMX PEaKIill PO3TJISAal0ThCs 3 YpaxyBaHHSIM CYYacHHMX TEXHOJOTiH
BHPOOHUIITBA HOBUX PEYOBHH, MaTEPialliB 1 €HEprii.

3MiCT POrpaMu CTPYKTYPOBAHO 3 YPaxyBaHHSIM BIKOBHX 0COOJIMBOCTEH y4YHIB 1 4acy, BiIBEICHOTO Ha BUBYCHHS TIpEMETA.

KinbkicTh TOMWH, BiJIBEICHUX Ha BUBYCHHS XiMii Ha PIBHI CTaHAAPTY, BIANOBiJae HaB4aapbHUM IuiaHam st 10-11 kimaciB 3akmajiB
3arajbHOI CEpeHbOI 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 BUBYEHHS 1 BU3HAYAIOTHCS CIEU(IKOI0 XIMIi K HAYKH.
[TOHATTS «IIHHICTHY» BKJIIOYAE €IHICTh 00'€KTUBHOTO (caM 00'€KT) i1 Cy0'€KTUBHOTO (BiIHOIIEHHS CY0'€eKTa 0 00'€KTa), TOMY B SIKOCTI IIHHICHUX
OpIEHTHUPIB XIMIYHOI OCBITH BHUCTYIAIOTh 00'€KTH, 110 BUBYAIOTHCS B Kypci XiMii, 10 SKUX B y4HIB (hOpMYeEThCs LiHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJb BIIFPalOTh Mi3HABAJIbHI IIHHOCTI, OCKUIBKH TOJOBHOIO METOI0 HABYANBHOTO MpeaMeTra «XiMis» € JOCHiIKEeHHS 1 BUBUEHHS
MPUPOJIH.

VYxianaui nporpamu npartyiu 30€perTd MUTICHICTh 1 CUCTEMHICTh HABYAJIILHOTO MPEIMETa, Ha OCBOEHHS SIKOTO BIJBEIECHO MIHIMAJIbHUM
HaBYaJIbHUM Yac. PerenbHuii B1101p 3MICTY XiMii Ha 6a30BOMY piBHI BUBUEHHS JJO3BOJIUB:

30eperTu T0CTaTHHO IUTICHUH 1 CHCTEMHHI Kype X1Mif,

3BUTBHUTH KYpPC BiJ HaJMIPHOI JeTai3allii, 3aT€0peTU30BaHOTO 1 CKJIATHOTO HAyKOBOTO Marepiany, JUisl BIAMPAIFOBAHHS SKOTO MOTPIOHO
YIMalIo yacy;

BKJIIOYUTH JIO Kypcy MaTepial, MOB'SI3aHUM 13 MOBCAKAEHHUM >KUTTSIM JIIOJUHHU Ta 3 MalOyTHbOIO MPOQECiiiHOI0 isSNIBbHICTIO 3700yBaya
MIOBHOT 3arajbHOI CepeIHbOI OCBITH, SIKa HE MAaTHME SICKPaBO BUPAKEHOTO 3B'SI3KY 3 XIMI€IO.

["onoBHe racno, SIKUM KepyBaucs ykiaaadi mporpamu: « BuBuaemo 3akoHOMipHOCTi, a He okpeMi GakTH.



11

CTpyKTypa HaBYaJBHOI HporpaMu. 3MICT TNPOTrpaMU OXOIUIIOE PO3JUIM, HPUCBAYCHI BHUBYCHHIO XiMil OpraHIYHHX CIIOJYK,
y3arajbHEHHIO, CHCTeMAaTH3allli Ta MOTJIMOJICHHIO 3HaHb 3arajbHOI XiMii, XiMii €JIEMEHTIB Ta y3arajibHEHHIO 3HaHb IIOJI0 POJII XiMii Y CTBOPEHHI
HOBMX MarepiajiB, pO3BUTKY HOBUX HaIpPsAMIB TEXHOJIOTI'1H, po3B’s13aHHI IPOJJOBOJIbYOI, CHADOBUHHOI, EHEPTeTHUHO1, €KOJIOTTYHOT POOIIEM.

OO6paHo TaKy MOCIIIOBHICTh BUKJIQJICHHS HABYAJILHOTO MaTepiay:

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 OpraHiyHi croiyku», «HiTporeHoBMicHI opraniuHi crnoiyku». OKpemi TeMH HPHUCBSYEHI CHUHTETUYHUM
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 OPraHIYHUX PEYOBHMH, OCOOIMBOCTI peakiii 3a ix yyacTio. CpopMoBaHi TaKUM YMHOM TE€OPETHYHI 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, CHPOBUHHOI, €HEPreTHYHOI, €KOJIOTI1YHOi
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npo6eM. Y3araJbHIOITHCS CBITOIIISHI MMTAHHA 1010 MicLs XiMii TOMIX 1HITMX HAYK TPO MPHUPOTY.

3aBepIryeThCss BUBUCHHS XiMii O3HAHOMIJICHHSM 13 3€JICHOIO XIMIEIO K HOBOK (UTOCO(]IE CYydyacHOTO PO3BUTKY XIMIUHOI 1HAYCTPIi,
HayKOBUX JOCIIKEHb Ta CBITOTJISAY MOJIOJOTO TMOKOJIHHS XIMIKiB. Ii 3aBgabHHsS — JOMOMOTTH JIIOJICTBY y BiI0OP1 TaKWX BUXIAHMX MaTepiamiB i
CXEM TEXHOJIOTIYHHUX IMPOIIECIB, K1 B3arajal BUKIIOYAIOTh BUKOPUCTAHHS OYJb-IKUX IIKIJIMBUX BUXITHUX PEYOBUH ab0 iX YTBOPEHHS B IIpoIIeci
BHUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI MTPOTYKIIii.

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 HaByanHsA. OpraHizalii OCBITHBOTO Mpolecy
CIPUSITIME BHKOPHCTAaHHS TEPEBIPEHUX IIKITHHOK MPAKTUKOK AKTUBHHX Ta IHTEPAKTHBHHUX TEXHOJOTIH: TpymoBoi poOOTH, MPOOIEMHOTO
HaBYaHHS, TUAAKTUYHHUX IrOp, TPEHIHTOBHX 3aHATH TOHIO. Y CYYaCHHX YMOBaxX BAXKJIMBUM METOAMYHHM OPIEHTHPOM € (pOpMyBaHHS B y4HIB
YMIHHS BUATHUCH 1 HIOr0 peanizailisi B caMOCTIiiHII HaBuanbHiil aisnmpbHOCTI. [IpioputeTHHit BUOip METOMKY HAaBYaHHS HANICKUTh YUUTEIIEBI.

BaxnuBum pKkepenoM 3HaHb, 3ac000M (OpMYBaHHS JIOCTIIHUIBKUX yMiHb 1 HaBUYOK, CTBOPEHHS IPOOJEMHMX CUTYalill, pO3BUTKY
MUCJIEHHS], CIIOCTEPEKIMBOCTI 1 TOMUTIMBOCTI € XiMiYHMIi eKCIlepMMEeHT Ta Po3B’si3yBaHHs 3a4a4. ToMy B Iporpami 10 KOXKHOT TeMH BKa3aHO
BUJM XIMIYHOT'O €KCIIEPUMEHTY ¥ THIM PO3paxyHKOBUX 3aj]ad.

Buxonsun 3 MoxxmuBoCTel KabiHeTy ximii Ta Oepydun 0 yBaru TOKCHYHICTh PEUYOBHH 1 MpaBmiIa O€3MeKH, YIUTENb Ha CBill pO3CyI MOXKe
JOTIOBHUTH XIMIYHUN EKCIIEPUMEHT, SIK JEMOHCTpalliifHUHA, Tak 1 nadoparopHuil. OKpiM LOT0, YaCTHHY JEMOHCTpALiid MOXHA 3IIHCHIOBATH,
BUKOPUCTOBYIOUM 3D-MoentoBaHHs a00 BIpTyalbHE €KCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIIETEHTHOCTEN yYHIB CIIPUsIE BUKOHAHHS HUMU HABYAJIbHMX NMPOEKTIB, OPIEHTOBHI TEMU SIKUX (11 BUOOPY) HaBEJCHO B
OKpeMiil pyOpuill mporpamu. YUuTellb 1 Y4HI MOXYTh IPOIMOHYBATH 1 BJIAcHI TeMH. [IpoekTH po3poOistoThCS yYHSMHU IHIUBIAyalbHO abo B
rpymnax, yyuTelb MOXe Ha/JaBaTH KOHCYJbTALIIO LIOJ0 IUIAHYBAaHHS, BU3HAYCHHS METH, 3aB/IaHb 1 METOJUKHU JOCIIIPKEHHS, MOIYKY 1 30MpaHHs
iHpopMallii, KOOPAUHYBATHU X1JI BUKOHAHHS MpoeKTy. IIpoekTHa po6oTa Moxe OyTH TEOPETUUHOIO a00 eKCIIEpUMEHTAIbHOI. TpUBAIIICTh IPOEKTY
— pi3Ha: Bi YpOKYy (MIHI-IPOEKT), KIJIbKOX JHIB (KOPOTKOTEPMIHOBUM MPOEKT) J0 POKY (IOBroTepMiHOBUIl). Pe3ynbraTé nociikeHb y4HI
MPENICTaBIAIOTh Y GOopMi MyIbTUMEIIHHOT Mpe3eHTallii, 1omnoBifi (y pa3i He0OXiTHOCTI — 3 AEMOHCTPALI€l0 XIMIYHUX JTOCIIIB), MOJEN, KOJMEKIIii,
OyKJeTy, ra3eTd, CTaTUCTUYHOTO 3BITY, TEMAaTHYHOTO MacoBOTr'O 3aX0j]y, HayKoBoro pedepary (i3 3a3HaUYE€HHSM aKTyaJlbHOCTI TEMH, HOBU3HHU 1
MPaKTUYHOIO 3HAYEHHS pPEe3yJbTaTiB JOCHIIKEHHS, BHCHOBKIB) Toulo. [Ipe3eHTariss # 0OroBopeHHs (3aXMCT) MpPOEKTIB BIAOYBAa€ThCS Ha
CHellaJIbHO BiABEJACHOMY ypoIll ado mia 4ac ypoky 3 HeBHOi TeMu. PoOoTa KOXKHOrO BUKOHABIS IPOEKTY OIIIHIOETHCS 3a HOro BHECKOM,
1HAUBIAYaIbHO 32 KPUTEPISIMU, 3 SKUMH YUHIB 03HaHOMITIOIOTH 3a3JaJIET1/1b.

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

EdexTHBHICT OCBITHHOTO MPOLECY MOKHA MIJBUIIUTH 3aBJSKU 3aCTOCYBAHHIO Cy4acHUX iH(popMaliiHO-KOMYHIKaliliHMX TeXHOJIOTii.
Ile cmpustuMe akTHBi3amii Mi3HABaIbHOI JiSIBHOCTI Y4YHIB, PO3BUTKY IXHbOI CaMOCTIMHOCTI B ONaHyBaHHI 3HaHb, MOCWJIEHHIO MO3UTHUBHOI
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MOTHUBAIlil HABYAHHS Ta JO3BOJHUTH GOpMyBaTH iHPOpMaLiiHO-IN(POBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcu JaroTh 3MOTY YHAOUHHTH
HaBYAJIBHUH 3MICT, 30KpeMa TOMH, IO CTOCYEThCS BHYTPIIIHBOI OyJOBM PEUOBHMH YHM XIMIYHHX IPOIECIB, HEMOCTYIMHHUX JUIS CIIOCTEPEKEHHS B
yMOBax IIKiJIbHOI JJabopaTopii.

VY mporpami He 3a3Ha4€HO PO3MOJUI TOAMH 3a TeMaMH. 71 OTpUMAaHHS O4iKyBaHHMX pe3y/IbTaTiB HABYAIBHOI JiSUTBHOCTI YYHIB YYUTEIb
CaMOCTII{HO BH3HA4a€ 4ac, HEOOXiAHUIT JUI iIXHBOTO JOCSITHEHHS y MeKaX BiIIOBIIHOI TeMH, 3BaKAI0UM Ha YMOBH (DYHKIIIOHYBaHHS HABYAJIHHOTO
3aKJIay 1 HaBYAJIbHI MOKJIMBOCTI YYHIB. YUHUTENb TAKOXK MOXe OOIPYHTOBAHO 3MIHIOBAaTH MOPSAIAOK BUBYCHHS TEM 1 OKPEMHX IMHTaHb y MEXax
onHoro Kiacy. [lepeHocuTH BUBUEHHS TEM 10 IHIIIOTO KJIACy HE TO3BOJISETHCA.
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10 xaac

52 ron, 1,5 Ton

Ha THXXICHDb

OuikyBaHi pe3yJbTaTH HABYAHHS

| 3MicT HABYAJBLHOI0 MaTepiaay

IIpakTH4HAa YacTUHA

INoBTOpEeHHS MOYATKOBUX MOHATH MPO OPraHiyHi pe4oOBUHH

Y4yenb/yuyeHuuns:
3HaHHEBMII KOMIIOHEHT

Hazueae NecATh WieHiB romojoriudoro psaay ainkaniB (CHy — CioHyy);

PO3yMi€ HANEXHICTh PEYOBHMH 3a IXHIM CKJIQJOM JO BYTJIEBOIHIB,
OKCUTEHOBMICHHX, HITPOT€HOBMICHUX CIIOJYK.

HissnbHiCHUH KOMIIOHEHT

cKnaoae

MOJIEKYJIAPHI, CTPYKTYPHI 1 HaMBCTPYKTYPHI (POPMYNIH METaHy Ta JeB’SITH
tioro romodoris (C,Hs — C1oHy), eTeny, eTnHy, MeTaHOMy, €TAHOINY, TIIEPOITY,
€TaHOBOI Ta aMIHOETAaHOBOI KHCIIOT;

PIBHSIHHSI peaKIliif: TOpiHHS (IOBHOTO OKHMCHEHHS) BYTJICBOIHIB; 3aMillleHHS
Ul METaHy (XJIOPYBaHHS); NMPUEJHAHHS [UIA €TeHY i eTHHY (TajoreHyBaHH:,
TiIpyBaHHA); UI0 ONKMCYIOTh XiMi4HI BIACTHBOCTI €TAHOBOI KUCIIOTU (B3a€EMOIS
3 IHAMKATOpaMH, METalaMH, JyTaMH, COJSIMH 3 TOYKU 30py €JIEKTPOJITUIHOI
JCOIiarii).

LinHicHN KOMIIOHEHT

0orpynmosye

3aCTOCYBaHHS METaHy, €TaHy, €TeHY, €THHY, METaHOJLy, €TaHOIy, [JIILEepOoIy,
€TaHOBOI KUCIIOTH;

POJIb OPraHIYHUX CHONYK Y KUBiH PUPOI;

OUIHIOE 6NIUE HA 370POB’S 1 JOBKIIIS OKPEMUX OPTaHIYHUX PEUOBHH;

BUCIO06TIIOE CYOIHCEHHA OO0 HEOOXiTHOCTI 3HAHB MPO OPTaHiuHi CIOIYKH
JUIs1 1X O€3MEeYHOT0 3aCTOCYBAHHS.

Cxutan, BIIacTHBOCTI, 3aCTOCYBaHHS
OKpPEMHX TIPEACTAaBHUKIB BYTJIEBO/IHIB
(MmeraH, eTaH, CTCH, CTHH),
OKCHUTCHOBMICHUX (METaHOJI, €TaHOJI,
[JIepod,  eTaHoBa  KHCJIOTA) i
HITPOTEHOBMICHHX (amiHoeTaHoBa
KHCJIOTa) OPTraHIYHUX PEUOBHH.

Tema 1. Teopis 0ynoBu

opraﬂiq}mx CIIOJIYK

YdyeHb/yueHUNA:
3HAHHEBMIT KOMIIOHEHT

ROACHIOE

CYTh SIBHIIIA i30MepiT;

3aJIeKHICTh BJIaCTUBOCTEH PEYOBHH BiJl CKiany i OynoBH iXHIX MOJNEKyJ Ha
OCHOBI OJIOXKEHB Teopii Oy/I0OBH OPTaHIYHUX CIIOJYK;

HAGOOUMb HNPUKIAOU OPTaHIYHUX CIOJYK 13 TPOCTHUMH, NOJBIHHUMHU,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.

Teopis OynoBH OpraHiYHUX CIIOJNYK.
3anexHICTh BIACTHUBOCTEH PEUYOBHH Bij
cKiIany 1 XiMigHOi OYyJOBH MOJEKYIL
[onsaTTst mnpo sBUIE i30Mepil Ta
i30MepH.

Kosanentni
3B’SI3KU
CIIOJYK:

KapOOH-KapOOHOBI
Yy MOJEKylaxX OpTaHigHUX
MPOCTHUH, TMOJIBIfHUH,

Po3spaxynkoei 3a0aui

1. BuBeneHHS  MONEKYJISPHOI
(hopMyITH PEUOBHUHU 32 MACOBUMH
JacTKaMHM €JICMEHTIB.

Jemoncmpauii

1. Mopneni Monekynl OpraHidYHHX
cnonyk (y Tomy wumcmi 3D-
NPOCKTYBaHH ).
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HissnbHiCHUH KOMIIOHEHT

Po3pizHae

OpTraHiyHi CHOIYKH 3a SKICHUM CKJIaJIOM:
HITPOTEHOBMICHI PEUOBUHU;

BYTJICBOJIHI, OKCHUTEHO- 1

MOTPIHHUH.
Knacudikaris opraniyHuX CIIONYK.

2. Mopgeni Mosekyn izomepiB (y
Tomy uncii 3D-npoekTyBaHHS).

Haguanwvhi npoexmu
1. Bomepu y mpupoi.

MPOCTUH, MOBIAHMINA, MOTPiHNH KapOOH-KapOOHOBI 3B’ SI3KH; 2. IcTopis CTBOpPEHHS Ta
Xapakmepu3ye CyTh Teopii OyZOBU OpraHiuyHUX CIIONYK; PO3BUTKY Teopii OyznoBu
Po036’°a3y€ 3ad0aui Ha BUBEACHHA MOJEKYJSIpHOI (OPMYJIH pPEUOBHHH 3a Opra”iYHUX CIOIYK.
MacCOBUMHM YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUM 00OpaHUi CIOCIO pO3B’ I3aHHS. 3. 3D-moaem MOJIEKYJT
LinHicHN KOMIIOHEHT OpraHiuHUX CIOJYK.
yceioomnwe  HEOOXIAHICTh 3HAHHS  BIACTHUBOCTEH  PEYOBHMHH IS
BCTaHOBIICHHS 11 BIUTMBY Ha BIIACHE 370POB’S 1 TOBKIJIIA,
BUCII06TII0€ CYOICEHHA TIPO 3HAUYEHHSI Teopil OyJOBU OpPraHiuHUX CIIOJYK JUIS
PO3BUTKY OpraHidHO] XiMii,
Ppodumb 6UCHO6KU TIPO OATaTOMAaHITHICTh OpPTaHIYHUX CIOJIYK Ha OCHOBI
Teopii XiMiuHOi OyIOBH.
Hackpizui 3micmogi inii
Exonoziuna be3nexa i cmanuii po3eumox.
3aneXHICTh BIACTHBOCTEW PEYOBHH BiJl CKJIATy 1 XiMIYHOI OyJOBH MOJIEKYIL.
Tionpuemnusicmv i ghinarcosa 2pamomuicnp.
3aneXHICTh BIaCTUBOCTEH PEUOBHH Bi CKJIaLy 1 XiMiuHOI OyZOBH MOJIEKY.
Po3B’s13yBaHHs po3paxyHKOBHX 33124 HA BUBEACHHS MOJIEKYJISIpHOT (hOpMYNH PEYOBHMHH 32 MACOBUMHM YaCTKaMH €JIEMEHTIB.
Tema 2. ByraeBoani
YueHb/y4eHHIIA: Knacudikarist ByrneBoHiB. Po3paxynkoei 3a0aui
3HAHHEBHMIT KOMIIOHEHT AJIKaHH. 3aranbHa ¢dopmyna | 2. BuBeneHHS  MOIEKYISIPHOL
Ha3ueace AJIKaHiB, CTPYKTypHa i3omepis, | hopmyu pEYOBUHU 3a
QJIKaHW, ATKeHU 1 aJIKIHH 32 CHCTEMaTHYHOI0 HOMEHKIIATYpOIO; cUCcTeMaTHYHa HOMEHKIIATypa. 3arajbHOI0 bopmyoro
3arajbHi (JOPMYJIH aJIKaHIB, AJIKCHIB, aJIKIHIB; XiMiuHI BIaCTUBOCTI aJIKaHIB. TOMOJIOTIYHOTO pany Ta
(i314HI B1aCTUBOCTI OCH3EHY; Ajxkenu i ankinm. 3aranpHi Ta | TYCTHHOIO abo BiTHOCHOIO
HOACHIOE CYyTh CTPYKTYPHOT 130Mepii BYTJIEBO/HIB,; MOJIEKYJISIpHI ~ OpMyNnH  ajKeHiB i | TYCTHHOIO.
POo3ni3Hae CTPYKTYPHI 130MepHU IICBHOI PEUOBHHH; AJIKIHIB, CTPYKTYypHa i3omepist, | 3. BuBemeHHS  MOJEKYJISpHOT
HA600UMb NPUKIAOU cUCTeMaTHYHa HOMEHKJIATypa. ¢opMynu pEYOBHHH 3a Macolo,
HAaCHYECHHX, HEHACUUEHHX i apOMaTHYHUX BYTJICBOIHIB; XiMiuHI BJIAcTUBOCTI eTeHy Ta | 00’eMOM abo KUTBKICTIO
CTPYKTYpHHX QOPMYIT 130MEpiB alKaHiB, aJIKEHIB i AJIKiHIB. eTHHY. PEYOBHUHU peareHTiB abo
JisiIbHICHIH KOMIIOHEHT ApeHu. beH3eH: MoJeKymspHa 1 | IPOAYKTIB peakuii.
PO3pi3HAE BYTTICBOAHI PI3HUX FOMOJIOTTYHHUX PAAIB; CTPYKTYpHa bopmyin, GisuuHi | Jemoncmpauii
cKnaoac BJIACTUBOCTI. 3. BigHomnieHas HAaCHUYEHHUX

Ha OCHOBI 3arajibHOT (POPMYJIM MOJIEKYIISIPHI POPMYITH BYTJICBOJIHIB TIEBHOTO

XiMi4HI BIIACTHBOCTI OCH3EHY.

BYTJICBOJIHIB JIO JIYT'iB, KMCJIOT.
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TOMOJIOT1YHOTO PAAY;

MOJIEKYJISIPHY 1 CTPYKTYpHY hopMyiu OeH3eHYy;

CTPYKTYpHI (pOpMyIH aiKaHiB, aTKEHIB 1 aJIKiHIB;

CTPYKTYpHi (pOpMyIH i30MepiB alKaHiB, AIKEHIB 1 aJIKiHIB 32 MOJEKYIISPHOIO
(hOpMYJIOO CIIOJTYKH;

PIBHSHHSL peakuii, sIKi OMUCYIOTh XiMi4HI BIaCTHUBOCTI ajKaHIiB (TEpMidHUI
po3Kian, i3oMepu3allis, TaJoreHyBaHHs), eTeHy 1 eTHHY (JacTKOBE OKMCHEHHS,
MpUENHAHHSA TaJOr€HOBOJHIB, TiAparanis), OeH3eHy (TOpiHHS, TaJoreHyBaHHS,
TiIpyBaHHA), OJEpKaHHA aJKaHiB (TiApyBaHHS alIKeHIB, AaJKiHIB), €TCHY
(merimpyBaHHSI eTaHy), €THHY (IIeTiIpyBaHHS €TaHy, €TeHy, TiIpOji3 KalbIlii
arneTuieHiny), 6enseny (i3 €TUHY, AETIAPYyBaHHS H-TEKCaHY);

Knacugikye

BYTJIEBOJIHI Pi3HUX TOMOJIOTIYHUX PSIiB, HOPiGHIOE TXHI OYOBY 1 BIIACTUBOCTI;
xapaxkmepu3zye

XIMIYHI BIACTUBOCTI aJIKaHiB, ETEHY Ta €THHY, OCH3eHY, CIIOCOOH OJIepKaHH iX;
ycmanoene
3B’S3KM  MDK  CKIIaJoM, OyJOBOIO, BJACTUBOCTSAMH, 30€piraHHAM,

TPaHCIOPTYBaHHSIM 1 3acCTOCYBaHHSM BYIJICBOJHIB Ta iXHIM BIUIMBOM Ha
JOBKIJIJIS;

B3a€MO3B’I3KM Mi>K TOMOJIOTIYHHMHU PsIITaMH BYTJIEBOJIHIB;

dompumyemupca

MpaBuJl OE3MEYHOTO TOBO/KEHHS 3 BYIJICBOJIHAMH 1 IXHIMH IOXIJIHUMHU Y
mo0yTi,

Do36’a3ye 3adaui

Ha BUBEJICHHS MOJEKYJISIPHOT POpPMYITH PEYOBUHH 32 3arajibHOI0 (popMyIoro
TOMOJIOTIYHOTO sy Ta TYCTHHOIO a00 BiITHOCHOIO TYCTHHOIO;

Macoro, 00’eMoM a00 KUTHKICTIO PEYOBHHH peareHTiB ab0 MPOIyKTIiB peaKilii,
o0TpyHTOBYIOUH 00paHwmii Criocid po3B’I3aHHS.
LinHicHN KOMIIOHEHT

PpoOums 6UCHOGKYU 1IOJI0 BIACTHBOCTEH PEYOBUH Ha MiJCTaBi IXHBOI OyZOBU
i Ipo Oy/IOBY PEYOBUH Ha MiCTaBi iXHIX BIaCTUBOCTEI;

YCeI0OMII0E HEOOXITHICTh 30€pe)KeHHs JOBKULIS IiJ Yac OACpKaHHS 1
3aCTOCYBaHHSI BYTJICBOJIHIB;

00Ipynmoey€e 3aCTOCYBaHHs BYTJIEBOJHIB IXHIMH BIIaCTHBOCTSMU;

ouyinioe

MOXKEXKHY HeOEe3MEeUHICTh BYTJIEBOJHIB;

€KOJIOT1YHI HACHiJK{ MOPYHIEHHS TEXHOJOriil NoOyBaHHA 1 3acTOCYBaHHS

MeTtou onep)kaHHs aJKaHiB, €TCHY,
CTHHY, OcH3eHy. 3acTocyBaHHs
BYTJIEBOTHIB.

Haesuanvhi npoekmu

4, OKTaHOBE 4YHCIO Ta SKICTb
OeH3MHY.

5. IleraHoBe
TaJIBa.

6. ApOMaTHuHi CHONYKH HaBKOJO
Hac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHsI ByTiJULsl: IPOIYKTH Ta
1X BUKOPUCTAHHSL.

9. bioras.

10. BB Ha 4OBKULIA
BYTJICBOJIHIB Ta TXHIX ITOXiTHHX.

YUCIIO  JTA3EIBHOTO
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BYTJICBOJIHIB Ta TXHIX MOXiIHHX;
GUCII06TII0€ CYOMHCEHHA TIPO 3HAYCHHS 3aC001B 3aXUCTY POCIHH 1 iXHIH BIJIUB
Ha 3JJ0pOB’sl JIIO/IeH Ta JOBKULIS 3 1X HEMPaBUIGHOTO BUKOPHCTAHHSL.

Hackpizti 3micmogi 1inii

I'pomaosmcera éionosioanvricme. 300poe s i besnexa. Exonoeiuna besnexa i cmanuii po3eumox
3HaueHHs 3aC00IB 3aXHMCTY POCIHH 1 iXHIH BILUTUB HA 3I0POB’sI TIOACH Ta JTOBKIJUIA 32 iX HEMPABWJILHOTO BUKOPHCTAHHS.
3abe3neueHHst 30epeKeHHs TOBKIUIA i1 9ac ojiep KaHHs, 30epiraHHs, TPAaHCTIOPTYBAHHS 1 3aCTOCYBAaHHS BYTJIEBOAHIB Ta IXHIX ITOX1THUX

Tionpuemnusicmo i Qhinancoa spamomHicmo
OnepikaHHs allkaHiB, €TeHY, ETHHY, OCH3€HY, 1X 3aCTOCYBaHHSI.
B3aeM03B’ 130K MiXK BYTJICBOHIMHU.

Po3B’s3yBaHHsI PO3PaXyHKOBUX 3a/ad Ha BUBCICHHS MOJCKYJISAPHOI (POPMYJIH PEYOBMHHU 3a 3arajibHOI (OPMYIIOI0 TOMOJIOTIYHOTO PSAy Ta TYCTHHOK abo
BiJIHOCHOIO TYCTHHOIO; 332 Macol0, 00’€MOM a00 KUTBbKICTIO PEUYOBHHM PEarcHTiB a00 MPOYKTIB PeaKilii.

Tema 3. OkcUreHOBMICHI OpraHiuHi CoJyKH

Yuenn/yueHuus:
3HaHHEBHIA KOMIIOHEHT

Ha3zusae

3araipHi (GOpMyNH Ta XapakTepucTHuHi (QyHKIiOHANBHI) TPYNH CHHPTIB,
aNbJIETi/iB, KApOOHOBUX KHCIIOT, €CTEPIB;

3a CHUCTEMaTHYHOIO HOMEHKIATYpOIO CIUPTH, ajbJeTi, HACHYCHI
OJIHOOCHOBHI KapOOHOBI KHCJIOTH, €CTEPH;
nOACHIOE

BIUTUB XapaKTEepUCTUYHOI ((DYHKI[IOHAIBHOI) Trpynd Ha (iswdHi 1 XiMidHi
BJIACTUBOCTI OKCUT€HOBMICHHX OPTaHIYHUX CHOJIYK;

BOJIHEBOTO 3B 53Ky Ha (Di3WYHI BIACTHBOCTI OKCHTEHOBMICHHX OpPTraHIYHHX
CIIOJIYK;

HA6oOUmMb NPUKIAOU

CHUPTIB, albJCTIIB, HACHYCHUX OJHOOCHOBHMX KapOOHOBUX KHCJIOT,
€CTepiB, )KHUPIB, BYTJIEBO/IB 1 iXHI TPUBiaIbHI HA3BH;

MOLIMPEHHST OKCUT'CHOBMICHUX OPTaHIYHUX CIOJYK y TIPHUPOJI 1 XapuyoBUX
MPOIYKTAaX.
HissnbHICHUH KOMIIOHEHT

Ppo3pizusae

HACHYEHI i HEHACHYCHI YKHPH;

MOHO-, TU-, TIOJIicaXapyuIy; peakuii ecrepudikarii;

Knacugikye

OKCHI'€HOBMICHI OpraHiuHi CIIOJIYKH 32 XapaKTePUCTUIHUMHU IPyNamMHu;

cKnaoac

Cnupru. [onsTTs po
XapaKTePUCTUIHY (pyHKIIOHATBHY)
rpymy. ['iIpokcuiibHa XapakTepucTHIHA
(pynkuionansHa) rpyma.  Hacuyeni
OJJHOATOMHI  CIIUPTH: 3arajbHa Ta
CTPYKTYpHI dbopmynu, i3omepist
(mpomnanoiB i OyTaHoIiB),
CHCTeMaTHYHA HOMEHKJIaTypa.

BonneBuii 3B’SI30K, HOro BINUIMB Ha
(i3WYHI BJIaCTHBOCTI CIIUPTIB.

XiMI4HI BIJIACTHMBOCTI HACHYEHUX
OIHOATOMHUX  criupTiB.  OnepikaHHS
€TaHOIy.

[onsATTST Ipo OaraToaTOMHI CIIUPTH
Ha TPHUKIAl TIINEpody, HOro XiMidHi
BJIACTHUBOCTI.

@eHoa: ckiaaa 1 OyaoBa MOJCKYIIH,
¢i3ryHI Ta XiMiYHI BIACTUBOCTI.

Aasaerign. Cxnaj, OynoBa MOJICKYI
aNbJeriiiB. AJbJeriiHa XapaKTepUCTHY-
Ha ((yHKIIOHaJbHA) Tpyna. 3araibHa Ta
CTPYKTYpHi (opMynH, CcHUCTeMaTH4YHA
HOMEHKJIaTypa 1 (i3W4Hi BIACTHBOCTI
aJIbAETIIiB.

Po3paxyukosi 3a0aui

4. OOumcneHHS 32 XIMIYHUMH
PIBHSHHSMH KiJIbKOCTI PEYOBHHH,
Macu abo 00’eMy 3a KUIBKICTIO

pevoBHHH, Macor abo 00’emMoM
peareHty, 10 MICTUTh II€BHY
YaCTKy JOMIIIIOK.

JHemoncmpauii

4. OKUCHEHHS €TaHolmy  JI0
€TaHAaIIO.

5. OKHCHEHHS METaHAJI0
(eTaHaITIO) aMOHIaYHHM
posunHoMm apreHTym(l) oxcumy
(BipTYyaJIbHO).

6. OKuCHEHHS METaHaII0
(eTaHaITIO) CBIXKOO/IEpI)KaHUM
kynpym(II) T1IPOKCUIOM
(BipTYyaJIbHO).

7. O3HalioMJIeHHSL 31 3pa3Kamu
ecTepiB.

8. BimHoIIeHHS XUPIB 10 BOJIU Ta
OpraHiYHUX PO3YMHHHKIB.

9. JloBeJieHHS HEHACHUYEHOTO
Xapakrepy piakux JKUPIB
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MOJIEKYJISIpHI 1 CTpYKTypHi (GopMynH CcHOUpTIB, (EHONIy, aJbleTifiB,
HACUYCHUX OJJHOOCHOBHUX KapOOHOBHUX KHCIIOT, ECTEPIB, XKHUPIB, BYTICBOIIB (32
Ha3BaMH 1 3arallbHUMH (POPMYyIIaMHy BiJIIOBITHUX TOMOJIOTIYHIX PAIIB);

PIBHSHHSL pEaKIliif, #AKi ONMUCYIOTh XIMI4HI BIIACTHBOCTI HACHYEHUX
OJTHOATOMHHMX CIHPTIB (ITOBHE 1 YaCTKOBE OKMCHEHHS, JIETipaTtallis, B3a€MO/Iis
3 JIy>)KHUMH MeTaJlaMH, TiJpOTeH TaloreHiiamMu), rIinepoiy (MOBHE OKUCHEHHS,
B3a€EMOJIISI 3 JTYXHUMH MeTajamu), (heHomy (B3a€MOIS 3 JTyKHUMH MeTajaMH,
JyramMy, OpOMHOIO BOJOIO), €TaHAIO (YacTKOBE OKHCHEHHS 1 BiJIHOBICHHS),
OJHOOCHOBHUX KapOOHOBHMX KHCJOT (B3a€MOAisl 3 1HAWKATOpaMu, MeETajlaMH,
JyramMu, COJISIMH, CITUPTaMH), ecTepiB (TiApoIIi3), )KUPIB (TiApyBaHHS Ta ITy>KHUI
TiApoIi3), TIFOKO3M (YaCTKOBE OKWICHEHHS, BiJHOBJICHHS BOJHEM, OPOMIHHS
CIUPTOBE 1 MOJIOYHOKHCIIC), Caxapo3u, KPOXMAaJI0 1 HENI0JIO3U (MOJNCKYIISIpHI
PIBHSHHS TiApoOMNi3y), OJepKaHHS eTaHony (Timparamis eTeHy, OpoiHHS
TITFOKO3W), €TaHaJIo (TigpaTarlisi eTHHY, OKUCHEHHS €TaHOJY), €TAaHOBOI KUCIIOTH

(OKHMCHEHHSI eTaHaJlo, €TaHody), (OTOCHHTE3y, YTBOPEHHS CaxaposH,
KPOXMAJTIO 1 LIENIOJIO3U Y TIPUPOSII ;
nopisnioe

Oy/lIOBY 1 BIACTHBOCTI CIOJYK 3 PI3HUMH XapaKTePUCTUUYHHUMHU TPYIaMH,
OJTHOATOMHHX CITUPTIB 1 (peHOITY, KpOXMAITIO 1 IENI0II03H;

XiMi4HI BIACTHBOCTI HACHYEHHUX OJJHOOCHOBHUX KapOOHOBUX i HEOPTaHIYHUX
KHCJIOT; BIACTHBOCTI HATYPAIBHHX 1 INTYYHHX BOJIOKOH;

xapakmepusye

XiMi4HI ~ BJACTMBOCTI ONHOATOMHHX HACHYEHHWX CIIHPTIB, €TaHAIIo,
HACHYEHHUX OJTHOOCHOBHHX KapOOHOBHX KHCIIOT, €CTEPIB, JKUPIB, BYTJICBO/IIB;

CHOCOOM OJIep)KaHHS €TaHONly, €TaHaIl, €TAaHOBOi KHCJIOTH, TJIIOKO3H,
caxapo3u, KpOXMAaJIO 1 [eT0JI03H;

npozHO3yE

XiMiYHI BIIACTUBOCTI OKCHUTE€HOBMICHUX OPTraHIYHUX CIOJYK Ha OCHOBI 3HaHb
PO BJIIACTUBOCTI XapaKTePUCTUUHHX ((PYHKIIIOHAIBHHX) TPYII;

YyCmamnoenoe

MPUYUHHO-HACIIIKOBI 3B’SI3KM MK CKJIaJ0M, OyIOBOI, BIACTHBOCTIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JIOBKIJUISI OKCHT€HOBMICHUX OPTaHigYHHX CITOJNYK;

TCHETHYHI 3B’ S3KH Mi)K OKCHT'€HOBMICHUMH OPTaHIYHUMHU CHOJTYKaAMH;

6UAGNAE

HasBHICTh aJIbJCTIIB, KAPOOHOBUX KHUCJIOT, IITFOKO3H;

00MPUMYEMbCA NPABUTL

0€e3MeYHOro NMOBOAKEHHS 3 OPraHiYHUMH PEYOBHHAMU;

XiMiuHI BIACTUBOCTI €TaHAIIO, HOro
OJIepKaHHSI.

Kapoonosi KHCJIOTH, ix
TIOIIMPEHHS B IPUPOJI Ta KiIacudikais.
KapOoxcumnbna XapaKkTepUCTUYHA
(pyukmionansua) rpyma. Ckiaza, 6ynosa
MOJIEKYyJl HACHYCHHX OJHOOCHOBHHX
KapOOHOBHX KHCJOT, iXHSI 3arajibHa Ta
CTPYKTYpHI ¢dopmynu, i3omepis,
CHUCTEeMaTHYHAa HOMEHKJIATypa i (i3udHi
BJIACTUBOCTI.

XiMiyHI ~ BJIACTUBOCTI  HACHYCHHX
OJJTHOOCHOBHHX KapOOHOBHX  KHCIIOT.
Peakmis ecrepudikarii.

OnepsxaHHsS €TaHOBOT KUCIOTH.

Ectepu, 3araipHa Ta CTPYKTYpHI
thopmymy, CUCTEMAaTHYHA
HOMEHKJIATypa, BJIACTHUBOCTI.
IMupomnis ectepis.

Kupu SK TpeACTaBHUKH €CTepiB.

¢biznyHi

Knacudikamis >kupiB, iXHI XiMiuHi
BJIACTHUBOCTI.
Byraesoau. Knacudikaris

BYTJICBOJIB, IX yTBOPEHHS 1 MOIIUPEHHS
y MPHUPO.

I'moxo3a: monekyssipHa Gopmyna ta
ii BigkpuTa Gopma. XiMidHI BIACTHBOCTI
TITIOKO3H.

Caxapo3a, KpOXMamb 1 IeN0I03a:
MOJIEKYJISIpHI (popMyIH, TiapoIis.

(BipTyaspHO).

10. OKuCHEHHS TJIKOKO3U
aMOHIaYHIM PO3YHMHOM
apreatym(I) OKCHUY (3a
BiJICYTHOCTI peareHTiB -
BIpTyaJbHO).

Jlabopamopni docniou

1. Businenns OpraHigYHUX
KHCJIOT ¥ Xap4OBUX MPOJYKTaX.

2. OxuCHEeHHS TITFOKO3H
CBDXKOOCPKAHUM kynpym(Il)
T'1APOKCHIIOM.

Ilpaxmuuni pooomu

1. Po3B’s13yBaHHA  €KCIIEpUMEH-
TaJHHUX 3a7a4.

Haguanwvni npoexmu

11. Exonorivyxa Oe3MeyHiCTh

3aCTOCYBaHHS 1 0JIepKaHHs (heHOITy.
12. BusiBneHHs ¢denomny B

eKCTpaKTi 3eleHoro yam abo
ryanri.

13. ByrneBogu y  XapyoBHX
MPOAYKTaX: BUSIBJICHHS i

010J0r1YHE 3HAYECHHS.

14. Aédiaiedoal 66e60.

15. HarypainbHi BOJIOKHA
POCIMHHOTO TOXOJDKCHHS: 1XHI
BIIACTHBOCTI, i Ha Oprafizm
JIFOJTUHY, 3aCTOCYBaHHSI.

16. lITy4yni  BoOJOKHA:  iXHE
3acTocyBaHHs y 1moOyti Ta
MPOMHCIIOBOCTI.

17. Erepu Ta ecTepu B
KOCMETHIII.

18. BioausenpHe najabHeE.
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oouucnioe

3a XIMIYHUMH pIBHSHHSAMH KUTBKICTh PEYOBHMHHM, Macy abo o0’eM 3a
KIJIBKICTIO pEYOBHHU, Macoro ab0 00’ €MOM peareHry, 10 MiCTUTh IEBHY YacTKY
JIOMIIIIOK, OOTPYHTOBYIOYH 00paHUii criocid po3B’s3aHHS;

po3e’azye

eKCIIepUMEHTAJIbHI 3a7a4i, 00T PYHTOBYIOUH 00paHHid CTIOCIO PO3B’ sI3aHHSI.
IinHicHMi KOMIIOHEHT

pooums 6UCHOBKU

IIOAO0 BJIACTHMBOCTEH OKCHUTEHOBMICHMX OpraHiYHMX PEYOBHMH Ha IIiJCTaBi
ixHpoi OymOBH 1 mMpo OyOOBY OKCHTEHOBMICHHX PEYOBMH Ha MJACTaBl IXHIX
BJIACTUBOCTEH; HAa OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

B32€MO3B 130K CKJIany, OyznoBH, BJIACTUBOCTEH, 3aCTOCYBaHHS
OKCUTEHOBMICHHX OPTaHIYHUX PEYOBHUH 1 iIXHHOI'O BIUTHBY Ha JOBKIJIIS;

HEOOXITHICTh OXOPOHM JOBKIJUISA BiJi MPOMUCIOBUX BIiIXOJIB, IO MICTATh
(enou;

GUCTI06TIIOE CYOIHCEHHA

[IOA0 BIUTUBY NPOAYKTIB OPraHIYHOTO CHUHTE3y Ha 3/I0pOB’S JIIOJUHH Ta
€KOJIOTIYHHI CTaH JOBKIIIJIS,

D036’°a3ye npoodiemy

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

ouinoe

OioJoTiYHEe 3HAYEeHHS XKHPIB 1 BYTJICBOAIB JIJIsl Xap4yBaHHS JIFOIHHU;

patioHaJbHEe CIiBBIHOIICHHS BXUBAHHS POCIMHHHUX Ta TBAPUHHHX JKHPIB,
nepeBary oJiAry 3 HaTypajJbHHUX TKaHUH;

0e3MeYHICTh OPraHIYHUX PEYOBUH 1 MpUiiMae OOTPYHTOBAHE PIIIEHHS OO0
iXHBOTO BUKOPHUCTAHHSI.

Hackpizui 3micmogi inii
I pomadsmcora 6i0nogioamHicny
OpnepskaHHS €TaHOIY, €TaHAIIIO.
300poe s i besnexa. Exonociuna besnexa i cmanuti po3eumox
Bionoriune 3HaueHHS )KHUPIB 1 BYTJIEBOJIIB JIJISl Xap4yBaHHS JIFO [HU.
Iionpuemnugicmy i ¢inancosa epamomuicms .
OpnepskaHHs €TaHOIY, €TAHATIIO.
Peakiist ectepudikarrii.
OO6uncaeHHs 3a XiMIYHUMHU PIBHSIHHSIMH KiJIbKOCTI pEUOBHHH, Macu a0 00’eMy 3a KUIBKICTIO PEYOBHHH, Macolo abo 00’€MOM peareHTy, 0 MiCTUTh NEBHY
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YacTKy JOMIMIOK.

Tema 4. HiTporeHoBMicHI oprasivHi cnoaykun

YdyeHb/yueHuns:
3HaHHEBMII KOMIIOHEHT

Hazueae

3araipHi (JOpMyYJIHM Ta XapakTepHCTHUHI ((yHKUIOHANBHI) TPyNH aMiHiB Ta
aMIHOKHUCJIOT;

ROACHIOE

CTPYKTYPHI (OpMyJIH aMiHIB Ta aMiHOKHCIIOT; aM(OTEPHICTh aMiHOKUCIIOT;

3MICT MOHATH: XapakTepucTuuHa ((YHKI[IOHAJIbHA) aMiHOTpyIa, MENTHIHA
rpyma, TOJiNenTHI;

HAGOOUmMb NPUKIAOU

aMIHIiB, aMiHOKHCITIOT, OiJIKIB.

JifaabHiCHUIA KOMIIOHEHT

POo3pizuae

HACHYEHI i apOMaTHYHI aMiHH;

cknaoae

MOJIEKYJISIPHI Ta CTPYKTYpHI (pOPMYJIH aMiHIB Ta aMiHOKHCIIOT 32 Ha3BaMH i
3aralibHUMHU QOpMyJIaMH;

PIBHSHHS peakIiii, sKi ONUCYIOTh XiMI4HiI BIaCTHBOCTI METaHaMIHY (TOPiHHS,
B32€MO/IisI 3 BOJIOIO i XJIOPHUTHOKO KUCIIOTOI0), aHUTIHY (B32EMOZIS 3 XJIOPUTHOO
KHCJIOTOK, OPOMHOIO BOJIOI0), aMiHOETAHOBOT KHCIIOTH (B3a€MOJIisi 3 HATpii
T1IPOKCUIOM, XJIOPHIHOKO KHCJIOTOIO, YTBOPEHHS AMIIENTHIY) Ta OJCpKaHHS
aHLTiHY (BiTHOBIICHHS HITPOOCH3EHY);

Knacugikye

HITPOTEHOBMICHI opraHiuHi CIIOJTYKH 3a XapaKTepUCTUYHIMHU
(pyHKIIOHATIEHUMHE) TPYTIAMH;

npozno3ye

XIMIYHI BJIIACTHBOCTI aMiHOKHCJIOT, 3yMOBJICHI 0COOJIMBOCTSIMHU OYIOBH IXHIX
MOJIEKY;

xapaxkmepusye

XIMIYHI BIACTUBOCTI MeTaHaMiHy, aHiJiHy, aMIHOE€TaHOBOT KHCIIOTH 1 OLIIKiB
(rimpouti3, KOIBOPOBI peaxiiii);

0i0JI0riYHy POJIb AMiHOKHMCIIOT, O1JIKiB;

YCmanoene

MPUYUHHO-HACIIKOBI 3B’SI3KM MK CKJIaIoM, OyJIOBOI, BIIACTUBOCTSIMHU
HITPOT€HOBMICHHUX OpPTraHIYHUX CIIOJIYK;

Hacuyeni # apoMaTnyHi amiHm:
ckmax 1 OymoBa MOJEKyJ, Ha3BH
HAWMpOCTIMMX 3a CKIAJOM CIONYK.
Bynosa amiHorpymu.

AMiHM SK OpraHidHi  OCHOBH.
XiMigHI ~ BJAaCTUBOCTI  METaHaMiHY,
a"ininy. Onep:KaHHS aHLTIHY.

AMiHOKHCJIOTH: CcKIaag 1 OyjgoBa
MOJIEKYJ, 3arallbHi 1  CTPYKTypHi
dbopmynu, xapakTepucTUuHi ((PyHKIiO-
HaJIbHI) IpyIy, CHCTEMaTHUYHAa
HOMeHKJIarypa.  llentmaHa — rpyma.
XiMi4HI BJIaCTUBOCTI aMiHOETaHOBOI
kucinortu. Ilentunm.

binmkm Ak BHCOKOMONEKYISIpHI
cronyku. XiMidHI BIACTHBOCTI OiNKiB
(6e3 3amicy piBHSIHD peakiiiii).

Jlemoncmpauii

11. B3aemogmist aHUTIHY 3
XJIOPUITHOIO KHCJIOTOIO
(BipTyasbHO).

12. Bzaemonis aHUTiHY 3

OpPOMHOIO BOJIOIO (BipTYaIbHO).

Jlabopamopni docniou
3. BiypetoBa peakuiis.
4. KcanTompoTeiHoBa peaxirisi.

Haeguanvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHI
BIIACTHBOCTi, Jisl Ha OpraHi3M
JIIOAMHY, 3aCTOCYBaHHS.
20. Aminin  —  ocHoBa
BUPOOHUIITBA OapBHHUKIB.
21. Cunte3 OiKiB.

22. 30anaHcoBaHe XapuyBaHHS —
3aMopyKa 370POBOTO >KUTTSL.
23. BuBeneunsa
OPraHiuHOTO ITOXOIKCHHSI.

TSt

IJIAM
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Jompumyemocss  npaeun  OC3NMEYHOTO TIOBO/DKCHHS 3  OpraHiYHUMU
pCYOBHHAMM.
IiHHicHM KOMIIOHEHT

yceioomure

BIUIMB aHiJIiHy Ta HOro MOXigZHUX (BOTHEHEOE3NEUHICTh, MOAPAa3NUBICTh,
OTPYHHICTh) Ha JOBKULISI Ta OPTaHi3M JIFOAUHU;

GUCTI06TIIOE CYOIHCEHHSA

PO BIUIMB OKPEMHUX HITPOTCHOBMICHHUX OpPraHiYHHX CIONYK Ha OpraHi3M
JIOIVHY;

00rpynmosye

3aCTOCYBaHHS PEUOBHH IXHIMH BIaCTUBOCTSIMH;

ouyinioe

010JI0T1YHE 3HAYEHHS aMiHOKHUCIIOT 1 O1JIKIB;

D036’°a3ye npoodiemy

BJIACHOT'O PaIliOHAJILHOI'O XapuyBaHHS Ha OCHOBI 3HaHb MPO OLIKH;

pooums 6UCHOBKU

PO BIIACTUBOCTI aMiHIB, aMiHOKHCIOT Ta OiNKiB, BHUXOASYH 3 OymoBHU
MOJIEKYJI PEYOBHUH, 1 Ipo OyIOBY PEUOBHH, BUXOISYH 3 iXHIX BIACTUBOCTEH; Ha
OCHOBI CIIOCTEPEIKEHb.

Hackpizui 3micmogi inii

300pos s i besnexa. I pomadsrcwra sionogioansHicmy. Exonoeiuna besnexa i cmanuii po36umox.

A~

iadacia+iPAon ai%é%i6 oa é1al 116%aied a8y épagié o6a 1oi+ép+ia
Hionpuemnusicmv i ghinarcosa 2pamomuicny
Opnep>xaHHA aHITiHY.

Tema 5. CHHTETHYHI BHCOKOMOJICKYJISIDHI pEYOBHHH i MOJTiMEePHi MaTepiaan Ha IX OCHOBI

Y4yeHb/yuyeHuns:
3HaHHEBMIT KOMIIOHEHT
ROACHIOE
CYTb MOHATTS MOJIIMED;
peakmiii momiMepu3anii i
MoJIiMepiB;
Haeooums NPUKIAOU
CUHTETHYHHX BHUCOKOMOJICKYIISIPHUX PEUYOBHH 1 MOJNIMEpHUX MaTepialiB Ha
X OCHOBI;
PiBHSHD peakwiil mosiMepu3anii i NoJiKOHAEHC A
JissnbHICHUH KOMIIOHEHT

MOJIIKOHCHCAIlT SK Ccroco0iB  A00yBaHHs

CunteTnuHi BHUCOKOMOJICKYJISIPHI
pPEYOBUHHU. [Momimepu. Peaxmii
roJriMepu3artii i MOJIIKOHIEH CALi.
[Tnactmacu. Kayuykn, ryma.

Haiinommpenini noxiMepu Ta cdepu
IXHBOI'O BUKOPUCTAHHS.
BrmB monimMepHHX MatepianiB Ha

3JI0POB’sI JIFOTUHHA 1 JIOBKIJLJIS.
[IpoGnemMu  yrwmizamii  momiMepiB i
IacTMac B  KOHTEKCTI  CTaJoro

PO3BUTKY CyCITUILCTBA.

Jemoncmpauii
13. 3pa3ku miactMac, Kaydykis,
T'YMH, CAHTETHYHHX BOJIOKOH.

Haeuanvni npoexmu

24. CuHTeTHYHI  BOJIOKHA:  iX
3HAYeHHS,  3aCTOCYBaHHS Y
noOyTi Ta IPOMHUCIIOBOCTI.

25. Permkiniar SIK €IUHUNA
LUBLII30BaHMI CIIOCIO yTHImi3aIlil
TBEpAUX NOOYTOBUX BiAXOMIIB.

26. Ilepepobka 00YTOBUX
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Ppo3pizusae

peakuii momiMepu3anii i MOJIKOHACHCAIl; MacTMacu, Kaydyykd, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIIMEPHUX MaTepialliB;

nopieH€e

MIPUPOJIHI, IITYYHI 1 CHHTETHYHI BOJIOKHA, TUTACTMACH;

YCManoge

MPUYMHHO-HACTIIKOBI 3B’S3KH MIX CKIJIaJOM, OyIOBOIO, BIACTUBOCTSIMH Ta
3aCTOCYBaHHSM TIOJTIMEPIB;

dompumyemupca

MpaBuI OE3MEYHOTO MOBOIKEHHS 3 CAHTETHYHUMH MaTepialaMH.
HiHHicHM KOMIIOHEHT

00rpynmogye

3HAYEHHS TOJNIMEPIB y CTBOPEHHI HOBHX MaTepialiB Ta CHHTETHUYHHX
BOJIOKOH.

CHHTETHYHI  BOJIOKHA:
BJIACTHBOCTI 1 3aCTOCYBaHHSI.

¢biznuni

BIIXOMIB B Yxpaini
PO3BHHEHHX KpaiHax CBiTy.
27. TlepcrieKTHBH OACPIKAHHS 1
3aCTOCYBaHHS MOTIMEPIB 13
Harepe. 3aIaHUMU

Ta

BJIACTUBOCTSIMHU.
28. JlocnmijpkeHHST ~ MapKyBaHHS
BUPOOIB i3 MOJIMEPHUX

MaTepialiB i mactTMac.
29. BurotoBneHass BUPOOIB i3
TUIACTUKOBUX IUISIIOK.

Hackpizui 3micmogi inii

300poe s i besnexa. Exonoaciuna besnexa i cmanuti po3gUmox.
HaiinomupeHnimri nomiMepu Ta cepu IXHbOro BUKOPHUCTAHHS.
Brmus noniMepHuX MaTepiaiiB Ha 310pOB’sl JIFOAMHH 1 TOBKUJLIS.

[IpobGiiemu yTwrmizariii moxiMepiB i IIacTMac B KOHTEKCTI CTAIOTO PO3BUTKY CYCITUTHLCTBA.

I pomaosircera 6ionosioanvHicme.
Brutue nosiiMepHuX MaTepiaiiB Ha 3I0POB’ sl JTFOAMHU 1 TOBKIJIISL.

[IpobGiiemu yTwmmizariii moxiMepiB i IIacTMac B KOHTEKCTi CTAIOTO PO3BUTKY CYCITUTHCTBA.

Hionpuemnusicmo i ghinarcosa 2pamomuicnp
HaiimomupeHnimi nomiMepu ta cep iIXHbOro BHKOPHUCTAHHSI.

Tema 6. baraTroMaHITHICTH Ta 3B’ SI3KH MisK KJIacaMH OPraHiYHUX pe4YOBHH

YdeHb/yueHULA:
3HaHHEBMIT KOMIIOHEHT
nOACHIOE
MPUYMHU 0araTOMaHITHOCTI OpPraHiYHUX PEYOBHH;
Haeooums NPUKIAOU
TOMOJIOTIB Ta 130MepiB;
CTIOJIYK 13 IPOCTUMH 1 KPaTHUMHU 3B’ A3KaMU;
CTIOJIYK 3 PI3HUMH XapaKTePUCTUUHUMH ((PYHKIIOHAILHUMHI) TPYIIaMu;
MPUPOJHUX Ta CHHTETHYHHUX O10JIOTIYHO AKTUBHHX PEUOBHH.

JisinbHiCHUH KOMIIOHEHT

3B’A3KM MK KJacaMH OpraHigyHHX
PEYOBHH.
3aranbHi TOHATTS TPO OiOJNIOTIYHO

aKTUBHI pEUYOBUHHI (BiTaminmy,
(dbepmeHTn).
Ponp OopraHigHoi Ximii y

PO3B’sI3yBaHHI CUPOBHHHOI, €HEPTreTUY-
HOI, MMPOJIOBOIBYOT TPOOIEM, CTBOPEHHI
HOBHX MaTepiaiB.

Haeguanvni npoexmu

30. HaiiBaxxiusini XiMiuHi
BUPOOHUIITBA OPraHivyHOi XiMii B
VYxkpaiHi.

31. JIoinpHICTh Ta IIKIJIUBICTH
010JI0rYHO aKTUBHUX J00ABOK.
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Ppo3pizusae
OpraHiyHi CIIOJIYKH 32 HAJICKHICTIO JIO BiJIOBITHUX TOMOJIOTIYHUX PS/IiB;
cknaoae
PIBHSIHHSL PEaKIliif, fKi XapakTepu3yIOTh TE€HETHYHI 3B 3K OPTaHIYHUX
CTIOJYK;
oocnioicye
HasIBHICTh OPraHIYHUX KHUCIOT Yy NPOAYKTaX XapdyBaHHSA 3a IOINOMOIOI0
1HAWKATOPIB;
ycmanoene
3B’SI3KM MK KJTacaMH OPTaHiYHUX CITONYK;
GUKOPUCMOBYE
3HaHHSI PO OPraHiYHi CIOJTYKH JUIS MOSCHEHHS X PI3HOMAaHITHOCTI;
00MPUMYEMbCA NPABUTL
0e3MevHOro MOBO/HKEHHS 3 OPTaHIYHUMH PEIOBUHAM.
LinHicHN KOMIIOHEHT
YCBIOOMIIOE
HEOOXiZHICTh 3HAHHSI BIACTUBOCTEH PEUOBHMHU Il BCTAHOBJICHHS ii BIUIUBY
Ha BJIACHE 37I0POB’s 1 JIOBKIJUIS,
podb opraHiyHol XiMmil y poO3B’sS3yBaHHI CHpPOBHHHOI, E€HEPreTHYHOI,
MIPOJIOBOJIBYOT ITPOOIIEM, CTBOPEHHI HOBHX Matepialis;
ouinoe
3Ha4YeHHs 010JIOT1YHO aKTUBHUX PEYOBUH IS OPTaHI3MY JIFOJUHU;
nonynapu3sye
XIMIYHI 3HaHHS,
YCBIOOMIIOE
MPaBo Ha BIIACHHUN BUOIp i IPUIHATTS PillICHHS;
BiJIMOBITaIbHICTH 32 30€peXeHHS TOBKIJUIS BiJ| IIKiTMBUX BUKU/IIB;
GUCTI06TII0€ CYOIHCEHHA
PO MOJJIMBOCTI BHUKOPUCTAHHS OPTaHIYHUX CIOJYK 3alie)KHO BiJ IXHIX
BJIACTUBOCTCH;
00rpynmosye
3HAYEHHS OpraHIYHUX PEUOBHH Y CTBOPEHHI HOBUX MaTepialliB;
pooums 6UCHOBKU
PO BAYKJIMBICTH 3HaHb NIPO OPraHiyHi CIOIYKH.

I pomadsncoxa ionogioamticnms. 300pos s i besnexa. Exonociuna 6esnexa i cmanuii possumox. Ilionpuemnugicms i ¢hinarcoéa epamommicmp
BiosoriyHo akTUBHI peuOBUHH.

Posne opraniuHoi Ximii y po3B’s3yBaHHI CHPOBHHHOI, eHEPIreTUYHOI, IPOI0BOJIBYOI IPoOIIeM, CTBOPEHHI HOBHX MaTepialiB.
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11 knac
70 rox, 2 Tox Ha TKJICHD
QOuikyBaHi pe3yJbTaTH HABYAJIbHO-Mi3HABAJIBHOI NiIJIbHOCTI | 3MicT HaBYAJILHOTO MaTepiaay IIpakTHYHA YACTHHA
Tema 1. Ilepionuunuii 3aKoH i mepioguuHa cucTeMa XiMiYHHX eJlIeMEeHTIB
Ydyenn/yuyenuus: SBuie nepioauaHOl 3MiHU | [Jemoncmpauii
3HAHHEBHIT KOMIIOHEHT BJIACTHBOCTEH eJeMEeHTIB 1 ixHix cnomyk | 1. Pi3Hi BapiantH mnepionudHol
Hazueae Ha OCHOBI YSBJICHb IpPO EJIEKTPOHHY | CUCTEMH XIMIYHHUX €JIEMEHTIB
S-, p-, d-eeMeHTH 3a TXHIM MiclIeM y NepioAUYHIN CUCTEMI; Oy/IOBY aTOMIB. (moBra i  xopotka  ¢dopwmu,
noAcHIOE Enextponni 1 rpadiuHi enexkTpoHHi | BipTyasibHi 3D).
BQJICHTHICTB 1 CTYIiHb OKMCHEHHS eJIeMEHTiB 2 i 3 mepioiB y OCHOBHOMY i | (hopmynu atomiB s-, P-, d-emementis. | 2. Dopmu €JIEKTPOHHUX
30yIKEHOMY CTaHaX aTOMIB; [IpuHIHT «MiHIMATBHOT €HEPTIi. opOitane#t (y tomy umecmi 3D-
HagoOums npuKIadu 30ymkeHuil craH aroma. BaneHTHI | IpOEKTyBaHHS).
S-, p-, d-ememenTis. craHu eneMeHTiB. MoxmBi crymeni | 3. Momeni aromiB  S-, p-, d-
JisiabHiCHUA KOMIIOHEHT OKHCHEHHS HEMETAIIUYHUX €JIeMEHTIB 2 1 | enemeHTiB (y Tomy umcai 3D-
CcKnaoae 3 mepiois. MPOCKTYBAHHS).

CNIEKTPOHHI 1 rpadiuHi eNeKTpOHHI (OpPMYJIH aTroMiB s-, P-, O-eleMEHTIB
(Depym) 1-4 mepiozis 3 ypaxyBaHHIM MTPHHIINAITY «MIHIMAIIbHOI €HEPTii»;

aTOMIB HEMETaJIYHUX eJIEMEHTIB 2 1 3 mepiojiiB Yy OCHOBHOMY 1 30YIPKEHOMY
CTaHax;

ananizye

BIZIMIHHOCTI ~€JIEKTPOHHHMX KOH(irypariii aromiB s-, p-, O-eieMeHTIB
(Depym) 1-4 nepionis;

nopienioe

MOJKJIMBI CTYIIEHI OKMCHEHHsI HEMETaJiYHHUX €JIeMeHTIB 2 i 3 mepiofis, 10
3HAXO/ATHCS B OJIHIM IPYIIi, HA OCHOBI €JICKTPOHHOT OYI0BHU IXHiX aTOMIB.
HinHicHN# KOMIIOHEHT

00tpynmosye

NepiofuYHy 3MiHY BJIACTMBOCTEH €NEMEHTIB 1 iXHiX MPOCTHUX PEYOBHUH Ha
OCHOBI €JIeKTPOHHOT OyJIOBU IXHIX aTOMIB;

GUCII08TII0E CYOIHCEHHS

11010 3aCTOCYBaHHS NEPIOAMYHOrO 3aKOHY Ul Nlepe0aueHHs BIaCTUBOCTEH
i111e HE BIJJKPUTHX €JICMEHTIB.

Haeuanvni npoekmu

1. CtBopenHs 3D-Mmopenei
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PaTiOHYKIIIIB y
MEIULIMHI.

3. BukopucranHsi pagioakTHBHUX
130TOMIB  SIK  IHJIUKATOpiB Yy
TBApPUHHUIITBI, apXEOJIOT1ii.

Hackpi3ni 3MicToBi JiiHii
Lionpuemmusicmo i hinancosa spamomuicnvy
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SIButie nepiogndHOi 3MiHH BIACTHBOCTEH €IEMEHTIB 1 IXHIX CITOyK Ha OCHOBI VSIBIEHB IIPO €IIEKTPOHHY OYOBY aTOMIB.

Tema 2. XimiuHmii 3B’A30K i 0y10Ba pe40BMHHU

Y4yenn/yuyenuus:
3HAHHEBMII KOMIIOHEHT

YCMAaHOGNI0E

BUIM XiMIYHOTO 3B 13Ky B PEUOBHHAX 3a IXHIMH (hopMyIamMu;

HABOOUmMb NPUKIAAOU

PEYOBUH 13 PI3HUMH BUAAMH XIMI9HOTO 3B’ SI3KY;

aMOp(HUX 1 KPUCTATIYHUX PEYOBHUH.
JisnbHiCHUI KOMIIOHEHT

HOACHIOE 8IOMIHHOCMI

B MEXaHi3MaX YTBOPCHHS KOBAJCHTHHMX 3B’S3KiB y MOJICKYJi aMOHiaKy Ta
HOHI aMOHIIO;

MiX aMOp(PHUMH 1 KPUCTATIYHUMH PEIOBUHAMH,

npozno3ye

(hi3UYHI BIACTHBOCTI PEUYOBHH Ha OCHOBI iXHBOT OyZOBH Ta OyIOBY pEUOBHH
Ha OCHOBI 1XHIX (pi3MYIHUX BIACTHBOCTEM.

Wounuii, KOBalneHTHUN, METATIYHHIA,
BOTHEBUU XiMiuHI 3B’s3kd. JloHOpHO-
aKIENTOPHUA  MEXaHi3M  YTBOPEHHS
KOBaJICHTHOTO 3B’s3Ky (Ha MPHKIAIL
KaTioHy aMOHIIO).

Kpucraniuauit 1 amopdHuii craHu
TBEPIUX PCUOBHH. 3aJIexKHICTh
(Gi3WYHMX BIACTHBOCTEH PEYOBHMH Bif
iXHBOT OyTOBH.

Jlemoncmpauii

4. Mopemi pi3HHIX THITIB
KPUCTANIYHUX TpaToKk (y TOMy
yucii 3D-npoekTyBaHHS).

5. YTBOpeHHSI aMOHIN XJIOpHIY 3
aMOHIaKYy 1 TiPOTeH XJIOPHUIY.

6. 3pazku KPHUCTaIIYHUX i
aMOp(HUX PEYOBHUH.

Haeguanvni npoexmu

4. 3actocyBaHHS piakux
KpHUCTAIB.

5. BukopucranHs  pedoBUH i3
pi3HEMHU BUIAMU XIMIYHUX

3B’SI3KIB Y TEXHIII].
6. 3HaueHHsI BOJHEBOTO 3B’SI3KY

HiHHicHUI KOMIIOHEHT JUTST oprasizarii CTPYKTYp
ouinioe OiomosiMepiB.
Ha OCHOBI OYyZOBM MOJIEKYJl BOJU 1 CHHPTIB MOXJIMBICT YTBOPECHHS
BOJIHEBOTO 3B’513KYy MiXK MOJIEKYJIaMU BOJIH, CTIUPTIB, BOJH i CIIUPTIB;
6UCII06TII0E CYOIHCEHHSA
HIO/I0 3aJeKHOCTI MK BUKOPHCTAHHSIM PEYOBHH Ta iXHBOK OYyIIOBOIO i
BJIACTUBOCTSIMH.
Hackpizui 3MicToBi J1iHii
300poé s i besnexa. Exonoeiuna besnexa i cmanuti pozeumox. Llionpuemnusicms i Qinancoea 2pamomHicme.
3anexHicTh (i3UYHUX BIACTHBOCTEH PEUOBHH Bijl iXHBbOI OYJOBH.
Tema 3. Ximiuni peakuii
YueHb/y4yeHHs: HeoGoporni 1 o0opotHi ximiuHi | Po3paxynkoBi 3agaui
3HAHHEBUIT KOMIIOHEHT nporecu. XiMmiyaa pipHoBara. [Tpuamnumn | 1. OOuncieHHs 32  XIMIYHUMH
nosacHwe Jle llarenpe. PIBHSHHSIMHU BiTHOCHOTO BHXOJY

BIUIMB PIi3HUX YHMHHUKIB Ha 3MILICHHS XIMiYHOI piBHOBaru, Ha Tigpoiii3
CoJIlel;

MIPUHLIMII i1 raJIbBaHIYHOTO CJIEMEHTA;

Haeooum» npuKIAOU

HEOOOPOTHUX 1 OOOPOTHHX XIMIYHHMX PEaKIii.

INugpomni3 coneii.
[MoHATTSI PO TaJLBAaHIYHUIA EIEMEHT
AK XIMIYHE JDKEpeso eIeKTPUIHOTO

CTpYyMY.

MPOAYKTY peakxiii.

JlabopaTopHi xoctinu

1. Busnauenns pH cepenoBwuia
BOIHUX PO3YMHIB coyiell  3a

JIOTIOMOT OO iHAMKATOPIB.
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JlisJabHiCHHI KOMIIOHEHT

cKnaoae

PIBHSIHHS peakmii TiIpomi3y colei;

Ppo3pizHae

HEOOOPOTHI 1 000POTHI XIMiUHI peakwii;

xapakmepuszye

CYTh XIMiUHOI piBHOBArH, TIAPOII3Y CONEI;

npoznosye

MOXKJIMBICTh PEaKIIil TiIpOIIi3y COJCH;

pH cepenoBuIa BOAHUX PO3UMHIB CONEH;

dobupae

YMOBHM 3MIIIEHHS! XIMIYHOi piBHOBarn OOOPOTHUX TMPOIECiB HAa OCHOBI
npuHuuny Jle IlaTense;

oompumyembca TPABIIT OE3MEKH ITi]T 9aC BUKOHAHHS XIMIYHUX JOCHTi/IiB;

eKxcnepumenmanvro Bu3HavYae pH cepemoBHila BOAHUX PO3YHMHIB COJIEH 3a
JIOTIOMOTOI0 1HAWKATOPIB;

00uuc0€ 3a XIMIYHIMY PIBHAHHSAMHU BiTHOCHHH BUXIJl MPOMYKTY pEeaKIii,
00TpyHTOBYIOUH 0OpaHMii cItoci® po3B’s3aHHS.
HinHicHN KOMIOHEHT

euc06110€ cyoxcenna npo 3HadeHHs npunimny Jle lllarense B kepyBaHHI
XIMIYHAMHA TIPOTIECAMU;

06tpynmoasye

3HAYEHHS 000POTHUX MPOIIECIB Y TOBKULII, IPOMUCIOBUX BUPOOHHIITBAX;

BIUIMB TiJpoti3y cojeit Ha pH rpyHTiB;

OUIHIOE€ HETATUBHUI BIUIMB Ha EKOJIOTII0 BIINpPAallbOBAHMX TaJlbBaHIYHUX
CJIIEMEHTIB 1 dompumyempcs NPaBuIl iIXHbOT yTUITI3aII.

HaBuyanbHi npoexkTn
7.lanpBaHIYHUE  €NEMEHT 3
KapTOILIi, TUMOHY.

8.Bugun 1 mnpuHOUIIE POOOTH
MaJuX JDKEpeNl EICKTPUYHOTO
CTpyMy, yTHIIi3alis iX.

Hackpizui 3MicToBi J1iHii
Tionpuemnusicms i Qinancosa spamomuicme
[ToHSTTS 1TPO TajabBaHIYHUN CIIEMEHT SIK XIMIYHE DKEPEIIO CTPYMY.

Tema 4. Heopraniuni pe4oBuHH i iXHi BaacTuBocTi

Y4yenb/yuyeHuus:

3HAHHEBHIA KOMIIOHEHT
Hazueae
HAWMOIIUPEHII Y IPUPOJIi METANIIYHI i HEMETaIiuHi eJIeMEHTH;
NpPEACTAaBHUKIB  KJaciB HEOPraHiYHUX CIIOJIYK 33  CHCTEeMAaTHYHOIO

HOMEHKJIaTypoOIO;

Hewmeranu. 3aranbHa
XapakTepucTuka HemeTanmiB. DizuuHi
BJIACTHUBOCTI.

Anotporisi. AnoTtporHi Moaudikarii
PEYOBHH HEMETATIYHUX EIIEMEHTIB.
SBwuiie agcopOIii.

Po3spaxynkosi 3agaui

2. O0uncIIeHHs KIJIbKOCTI
pedoBMHH, Mach abo o00’emy
MPOJIYKTY 32 PIBHSAHHIM XiMi4HOT
peaxiiii, Ko OJWH i3 pearecHTIiB
B3SITO B HAJ[IMIIIKY.
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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 Mogudikamii Okcureny, 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;

BIJHOBHI BJIACTHBOCTI
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;

BOJHIO ¥ BYIVICHIO B PEAKISIX 3 OKCHIAMHU

OkuCcHI Ta BIIHOBHI BIIACTHUBOCTI
HeMeTaliB. 3aCTOCYBaHHSA HEMETAIIB.

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

OkcUAd HEMETAIYHUX €EJIEMEHTIB,
iX ymict B aTMocdepi.

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

Cynb(haTHOIO KHCIOTaMHU.

3aranpHa XapaKTEPUCTHKA METaliB.
®Di3uyHI BJACTHBOCTI METAIIIB HA OCHOBI
iXHBOT OyTOBH.

AmoMiHiii 1 3ami3o:
XIMIYHI BJIACTHBOCTI.

3acTocyBaHHS MeETalliB Ta
CIIIaBIB.

OcHOBH. Bmactusocri,
3acTocyBaHHs TimpokcumiB Hatpiro i
Kanbiiro.

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

CyuacHi cuIIiKaTHI MaTepialu.

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

SkicHi peakiii Ha JAesKi HOHH.

Biosoriune 3Ha4YCHHS METATIYHUX 1
HEMETaJTIYHUX EICMCHTIB.

I'eHeTwuHi 3B’SI3KH MiK OCHOBHHMH
KJIacaMH HEOPraHIYHUX CIOJIYK.

¢biznuni 1

IXHIX

JdemoncTpamii
7.3pa3ku  MeTanmiB 1
CIUIABIB.

8. 3pa3ku HEMETAaTIB.

9. Mogeni KpuCTalli4YHUX IPaTOK
AJOTPOIHUX Moaugikamin
Kapbony i Cymsdypy (v TOMy
yucii 3D-npoekTyBaHHS).

10. BusiBneHHsl y po34nHi
katioHiB ®epymy(2-+)
(BipryanmsHo), Depymy(3+)
(BipTyanbsHo), Bapiro, amoHi10.

IXHIX

JlaGopaTopHi gocstinu
2. JocnimkeHHs ancopOmiiHol
3JIaATHOCTI aKTUBOBAHOT'O BYTLLISA

Ta  AHAJOTIYHUX  JIKapChKUX
Mperaparis.

3-6. BusiBinenus y po34nHi
KaTiOHIB Depymy(2+),

depymy(3+), Bapiro, amoHiro.
7, 8. BusABIEHHA y pO3YMHAaX
CUJIIKaT- i oprodocdaT-ioHiB.

IpaxTiasi podoTH

1. JlocmipKeHHS SIKICHOTO CKJIaTy
COJIEH.

2. 'enernuni 3B’SI3KH
HEOPraHIYHUMH PEUOBHHAMH.

MIX

HauyanbHi npoexkTn

7. Ulty4ni anmasu y TeXHili.

8. PaitionajbHe ~ BUKOpPUCTAHHS
MoOpHB Ta mpoOiieMa OXOPOHHU
JIOBKIJLIAL.

9. 3anobiranus HETaTUBHOMY
BIUITMBOBI HITpaTiB Ha OpraHizMm
JIIOAMHHU.

10. Heopraniusi
dapmarii (abo

pPCUOBUHHU Y
JIOMAILIHII
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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 oprodocdar-
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

3HAYCHHS 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, MeTaniB i HEMeTaliB Ta CHOIYK

aTITEYI ) i XapyoBid
MPOMHCIIOBOCTI.

11. Kucnotsi gori.

12. Hocmimxenas pH rpyHTIB
cBoei  MicueBocTi. CxiagaHHs
KapTH POIIOYOCTI.

13. BnactuBoCTi 1 3acTOCYBaHHA
KapOOHaTiB, HIiTpaTiB i
oprodocdaris JTYKHUX i
NYKHO3EMEITbHUX  METATIYHUX
eJIEMEHTIB, COJIEH aMOHIIO.

14. VYcyHeHHS TUM4YacoBOi i
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
T pomaosncoka sionogioanvicmo

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 XJIOPUAY, TiAporeH cyabdiny, aMoHiaKy.

BnactuBocri i 3actocyBanHs rinpokcuniB Hatpito i Kanpiiro.
[ToHATTSI 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
oyinloe 3HaueHHs XiMii y CTBOPEHHI HOBHMX MaTepialliB, PO3BUTKY HOBHUX

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

«3eneHa» XiMis: cydacHi 3aBJlaHHS

HapuanbHi npoekTn
15. BupimieHnns
yTHmi3amii pi3HUX
CNEKTPUYHUX JIAMIL.
16. IlinrotoBka ece iHO3EMHOIO
MOBOIWO «Pojb XiMii y Moemy

pobaeMu
BUIIB
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HaIpsAMiB TEXHOJIOTiH, pO3B’sI3aHHI MPOAOBOJIBYOI, CHPOBUHHOI, EHEPTEeTHYHOI, | TIepe]] XIMIYHOI0 HAayKOI Ta XIMIYHOO | JKHTTI».
eKoJoriuHoi mpodieM; TEXHOJIOT1€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;

BiJINIOBIIAIBHICTB 32 30€PEKEHHSI IOBKIUIS BiJ| IIKiUIMBUX BUKU/IIB;

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 TOBKIJUIA Ta OXOPOHY HOTO BiJl 3a0py/IHEHB;

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

Hackpi3ui 3micToBi Jinii
TIpomaosrcoka sionogioanvricmo. 300poe s i besnexa. Exonoeiuna besnexa i cmanuii poeumox. Iionpuemnugicmo i (PiHaHco8a pamomuicmb,

Ponp xiMii y CTBOpEHHI HOBHX MartepialliB, pO3BUTKY HOBHUX HaNpsMiB TEXHOJOTIH, PO3B’A3aHHI MPOIOBOIHYOI, CHPOBUHHOI, €HEPTETUIHOI, €KOIOTIYHOT
npobiem.

«3eneHa» ximisl.




