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IHOACHIOBAJIBHA 3AIIMCKA

Ha cydacHomy erami pO3BHTKY CYCIIJIbCTBA BCE OYEBHJIHININM CTa€ 3HAYCHHS MPUPOAHHYUX HAYK I peatizalii KOHIEMIl 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 METOIB 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 YSIBUTH CO01 Cy4acHy HAyKOBY KapTHHY CBITy. AJDKE CBIT, II0 HAC OTOYYy€ — 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, 3aTBEPKEHOr0 moctaHoBor Kabinery MinictpiB Ykpaiau Big 23.11.2011 Ne 1392. IIporpama
MpU3HAYeHa I HAaBYaHHS XiMil Ha piBHI CTaHAapTy, TOOTO y Kjacax, Je XiMmis He € MpodUIbHUM MPeaMETOM. 3MICT mporpamu 0a3yeThcsi Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMH B OCHOBHIH IIKOJMI, 1 € APYTUM — BUIIUM KOHIIEHTPOM BHUBYEHHS XiMii.

VY mnpomeci HaBYaHHS MpEeAMETa MOKHA BUKOPHCTOBYBATH JOJATKOBI TOJAMHM HABYAIBHOTO IUJIaHy, L0 MPU3HAYEH1 JUIsi BUBYEHHS
CIELKYpCiB, (GaKyIbTaTUBIB 1 KypCiB 32 BUOOPOM, OPIEHTOBAHUX, 3aJIE)KHO B1Jl IPOQLII0 HaBYaHHS, Ha TOCHJIEHHS MIKIIPEMETHUX 3B SA3KIB XiMii 3
IHIIMMH HayKaMH.

BuBueHHs Ximii y crapiuiid MIKOJi Ha PiBHI CTaHJIApTy CIPSIMOBAaHE Ha MoJayblle (pOPMYBAHHS y BUITYCKHUKIB HayKOBOTO CBITOIJIALY,
XIMIYHOI KyJIBTYpH SIK CKJIQJHHUKA 3arajibHOI KyJIbTYpH CY4acHOI JIFOJMHY 1 PO3BUTKY IXHHOTO TBOPYOTO MOTEHIIATY 3317151 YCIIIIHOT colliai3alii B
Cy4aCHOMY CYCIUIbCTBI.

BunyckHUKM cTapioi MIKOJIX — L€ IUIICHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3AaTHI JO KPUTUUHOTO MHUCIEHHS; TPOMAJISTHU 1 ATPIOTH 3
aKTUBHOIO KHUTTEBOIO MO3UIET0, SIKI JIFOTH 3T1AHO 3 MOPaIbHO-ETUYHUMH MPUHITUIIAMH 1 IPUIMAIOTh BIAMOBIIaIbHI PillIeHHS; IHHOBATOPH, TOTOBI
3MIHIOBATH HABKOJIMILIHIH CBIT, pO3BUBAaTH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY Ipalli, BAUTUCS BIPOJIOBXK KHUTTS.

Mera HaBuaHHS XiMmii Ha piBHI CTaHAapTy BIANOBiJa€ METI MOBHOI 3arajibHOi CEpeJHBbOI OCBITH 1 HoJsIrae 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 pIBHI CTaHJApTy JOCATAETbCS Ha OCHOBI peali3allii 3aBJaHHS XIMIYHOI OCBITH — (OpMyBaHHS 3aco0amu
HABYAJIHHOTO MpeIMETa KIIOYOBHX i MPeAMEeTHUX KOMIIETeHTHOCTEM.

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

— MOrNMOJIIOBAaTH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJOBY MPHUPOAHUYO-HAYKOBOI KapTHHU CBITY: HAaWBaKJIMBILIL 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

BHKOPHCTOBYBAaTH PEUYOBHMHHU 1 MaTepiaiy; OIIHIOBATH POJIb XiMii y pO3BUTKY Cy4aCHHX TEXHOJIOTIH Ta pO3B’si3aHHI II100abHUX MPOOIEM; TBOPUYO
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 T'PaMOTHOTO CTAaBJICHHS JI0 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 KJII0Y0BOI KOMIIETEHTHOCTI i HaBYaJILHI pecypcHu A il popMyBaHHSA
KOMIIETEHTHICTh
Cninkyeanus YMminns:
0epIHCaAHOI0 - BUKOPUCTOBYBATH B MOBJIEHHI XIMI4HI TEpMiHH, MOHSATTS, CUMBOJIM, Cy4acHY YKpaiHCbKY HAayKOBY TEPMIHOJIOTIIO 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:
- IIaHyBaTH HAyYKOBY YKPaiHChKY 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 TPaBUJIBHO BUKOPUCTOBYBATH XIMIUHY HOMEHKIIATYPY;
- MMOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMI4HY TE€PMiHOJIOTIIO.
CraBJieHHS:
- IKaBUTHUCH 1 OLIHIOBATH 1H(POPMAILIIIO XIMIYHOTO 3MICTY iIHO3EMHOIO MOBOIO;
- PO3MOBIISATH Ha XIMIYHI TEMH i3 3aI[iKaBIICHUMH 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
KOMHemeHmHoCmi y
npupoOOHUUUX
HayKax i
mexHon02iax

VYminusa:
- MOSICHIOBATH TIPUPOIHI SBHIIA, TTPOIIECH B )KUBUX OPTaHi3Max 1 TEXHOJOTIYHI MTPOIIECH 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:

- YCBIIOMJIIOBATH 3HA4YCHHS NMPUPOJHUYMX HAYK Ui MI3HAHHA MaTepialibHOTO CBITY; BHECOK BUIATHHX YYEHHX Y
PO3BUTOK MPUPOJHUYUX HAYK;

- OI[IHIOBATH 3HAYCHHSI IPUPOAHUYUX HAYK 1 TEXHOJOTIN Ui CTAJIOr0 PO3BUTKY CYCIIIbCTBA;

- BUCJIOBIIIOBATH CY/IPKEHHS IIIOA0 MIPUPOTHUX SBUIIL 13 MOTIISAY CY4acHOI MPUPOAHIYO-HAYKOBOI KAPTUHU CBITY.
HaguanbHi pecypcu:

- HaByaJIbHE 00JIaIHAHHS 1 MaTepiajiy, 3aCO0M 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;

- MaTeHTH1 0a3u JaHUX PO BUHAXOIH.

Inghopmauiiino-

uugposa
Komnemenmmuicmao

YMminns:

- CTBOPIOBATH 1HQOPMAIIiHI IPOAYKTH XIMIYHOTO 3MICTY.
CrasiieHHs:

- KpUTUYHO CITIBCTABJIATH 1 OLIHIOBATH XIMIYHY 1H(OpMaIito 3 pi3HUX 1HPOpMALIITHUX pecypciB;

- IOTPUMYBATUCh aBTOPCHKOT'0 MpaBa, €TUYHUX MPUHIUITIB TOBOHKEHHS 3 1HPOpMALi€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 XiMi4H1 JabopaToplii.

Yminna euumuca
6NPOO06IHC HCUMMA

Yminus:
- 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.

Iniyiamuenicmo i
nionpuemnugicmep

Yminusa:

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

- 3aTy4aTy MapTHEPIB 10 BAKOHAHHS CITITBHUX MPOEKTIB 3 X1Mii]

- BUSABISATH 3JaTHICTh J0 poOOTH B KOMaHIi, OyTH IHII[IaTHBHUM/IHII[IATUBHOIO, TCHEpPyBaTH i1aei, Oparu
BIJIMOBIIAJIbHICTD 32 NMPUHHATTS PillleHb, BECTH Jiaior 3aJi1 JOCSITHEHHS CIUIBHOI METH IijJ 4ac 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}.

HaguanbHi pecypcu:

- JiTepaTypa Npo YCHIIIHUX BUHAX1IHUKIB 1 MANPUEMIIIB;

- 3yCTpidi 3 YCHIITHUMH JIIOJIbMU;

- O13HEC-TPEHIHTH, eKCKYpPCii Ha Cy4acH1 MiAPUEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomMnemenmmuocmi

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 3alliKaBJICHUX JIIOJIEH, CHIBIPALIOBATH 3 IHIIMMH TpyNaMH, 3aIy4aTd MIUPITY FPOMAACHKICTh 10
PO3B’s3yBaHHs MTPoOJIeM 30epeKeHHS JOBKIIIS.
CraBiieHHA:

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

- TOTPUMYBATHCh 3aralbHOBU3HAHUX MOPAJIbHUX MPUHLHUIIB 1 HIHHOCTEH 1 OyTH rOTOBUMHM BiJCTOIOBATH 11i MPUHLIUIN 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 ¥ MIaHyBaTH BHECOK BUAATHUX YKPAiHIIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaBuaJubHi pecypcu:
- HaBYaJIbHI 1 COLliaIbHI TPOCKTH, TPEHIHTH.

Oobiznanicme ma
CaMoBUPAINCEHHA Y

cghepi Kynemypu

Yminusa:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0H 1 MaTepiayn A BTUICHHS XYA0XKHIX 1/1ef 1 BUSIBIICHHS BIACHOT 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 00Pa30TBOPYOrO MUCTEITBA, MY3UYHI i JIITEpaTypH1 TBOPH SK LITIOCTpALlii 0 BUBYEHHS XIMIYHUX SIBUIIL,
- KOHTEKCTHI 3aB/IaHHS;
- CHHXPOHICTHYHA TAOJIHUIIS.

Ekonociuna
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 ydacTh y peaii3allii MpoeKTiB, CIPSIMOBAHUX HA TOJIMIIEHHS CTAaHy JOBKIUIS 3aBISKH 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;
- BIIMTOBIJAJIEHO ¥ OIIaTHO CTABUTHUCS 10 BUKOPUCTAHHS MPUPOTHUX PECYPCIB SIK HKEpena 310poB’s 1 100poOyTy
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 33124l €KOJIOTTYHOTO 3MICTY.

[IpeamerHa XiMiuHAa KOMIETEHTHICTD YYHIB € CKJIQJHUKOM KJIFOYOBOI KOMIIETEHTHOCTI y TPUPOJAHUYHMX HAyKax i TEXHOJOTisIX. Bomominus
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
MIPOBEJICHHS HABYAJLHUX 3aHSTh, TOTOYHOTO i TEMAaTUIHOTO OI[IHFOBAHHSI.

OTxe, OCHOBHUM 3aBJIaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO PE3yNlbTaTy HaBUaHHs, TOOTO HaOyTTs, popMyBaHHS 4n
PO3BHUTOK yYHEM BHU3HAUYCHHMX HABYAJIBHOIO MPOrPAMOI0 yMiHb, HABHYOK, CTaBJICHb, IIIHHOCTEH, 3a3HAUYCHUX Y JIIBIM YacTHHI TaOmuIl. A BiATaK
MaloTh 3MIHUTHCS MiJXOIM 10 KOHCTPYIOBAHHS 1 MPOBEICHHS HAaBUAJIbHUX 3aHATh. Bim TpaHCHsAlii TOTOBUX 3HAaHb YUUTENb Ma€ MEPEUTH 0
METOJMK, Kl JIO3BOJISAIOTh YUHSM CaMOCTIMHO 10OyBaTH 3HaHHS y XOJI HaBUAJIbHOI JisIIBHOCTI; (JOPMYyBAaTH yMIHHS IX 3aCTOCOBYBATH Y Pi3HHUX
CUTYAIlisIX, TEHEPYBaTH 1 MPOIYKyBaTH 1/1ei 200 HOB1 3HAHHSI; BUCIOBIIOBATH BJIACHY TOUKY 30DPY II0J0 MEBHUX MPOIIECIB YU SBUII] TOMIO.

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 TPAaMOTHICTB 1 3/I0POBHH CIIOCIO KUTTS, COIlIalIbHA Ta TPOMATHChKA BIMOBITATBHICTD, 1HIIIATUBHICTH 1 T ATPUEMITUBICTD.

Hnst peamizanii 1ux i1ed BUOKPEMIICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociuna Gesnexa i cmanutl po3sumoky, «l pomaosncvka
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» peanizyeTbcs Ha 3pas3kax, 110 Jal0Th 3MOTY YYHEBI YCBIIOMMTH HMPUYMHHO-
HACJIIKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BAXKJIMBICTh CTAJIOr0 (KEpPOBAHOT0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJiHb. Taki 3pa3ku Hajae
MaTepial Mpo OJIep>KaHHs i 3aCTOCYBAaHHS PEYOBHH, 30€pEXKEHHS PUPOIHUX PECYPCIB — BOJM U MOBITPS, palioHanbHE i OllagHe BUKOPUCTAHHS
MIPUPOTHUX BYTJIEBOAHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 PEUOBHH TOIIIO.



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 IUX MPoOsIeM 3aco0amMu XiMii. YUeHb IIIHYE MPUPOAHI PECYPCH, BiJl SKHUX 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.

CTaHOBJICHHIO YYHIB SIK CBIJIOMHX I'POMAJIsiH, ATPIOTIB YKpaATHH, WICHIB COLIyMY, MiCLIEBOI TPOMaJH, MIKUIBHOTO KOJEKTHBY Ma€ CIPUSITH
peadizantisi 3MicToBOiI JiHii «I pomaoancevka eionogioansnicmey. Ha ypokax XiMii ydHi 03HAHOMITIOIOTBCA 31 3/00yTKaMH BITYM3HSIHUX YICHUX Ta
iXHBOIO TPOMAISHCHKOIO 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 TpPOEKTiB. Pe3ynpTaramu, 1o 3acBiq4yIOTh MPOAYKTHUBHICTH peamizauii 1miei JiHii, € yCBIAOMJICHHS YYHSIMHU BiJIOBIAATBHOCTI 3a
pe3yabTaTH HaBUaHHS, SKI MOXYTb Y MaiOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBJlaHb Y KOMaH]i; pal[ilOHaJbHE
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
YIPOJIOBXK YCHOTO KHUTTS JIIOJUHU TICHO TOB’SI3aHO 31 3JI0POB’SIM 1 ®uTTe3a0e3nedeHHs M. [1ocimiIoBHUIM PO3BUTOK ITi€T 3MICTOBOI JIIHIT Yy 3MICTI
KypCy JIa€ y4HSIM 3MOTY YCBIJIOMHUTH, 3 OJJHOTO OOKY, 3HaYEHHsI XiMil JUI 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 ¥ JOBKULII; YCBIIOMIIIOE 3aJIEXKHICTh 370POB’Sl Bil YHCTOTH BOJM, MOBITPS, CKJIAQy XapuOBHX MPOIYKTIB; JOTPUMYETHCS
3JI0POBOTO CIIOCOOY JKUTTSL.

3microBa niHis «Ilionpuemnusicms i pinancoea zpamomuicme) HaIUTIOE YYHIB Ha MOO1UTI3a1li10 3HaHb, MPAKTUYHOTO JJOCBIAY 1 IHHICHUX
YCTAHOBOK Yy CHUTYyalisX BHOOpPY 1 NPUHUHATTS pilleHb. Y HaBUaHHI XiMii Taki CHTYyalii CTBOPIOIOTHCS MiJ Yac IJIAaHyBaHHS CaMOOCBITHBOT
HABYaJIbHOT JISJIBHOCTI, TPYIOBOI HAaBYalbHOI, EKCIHEPUMEHTAIbHOI pPOOOTH, BUKOHAHHS HABYAIbHHUX IPOEKTIB Ta iX MpPE3eHTyBaHHS,
PO3B’sA3yBaHHS PO3PAXYHKOBHX 1 KOHTEKCTHHUX 3a/1a4, BUPOOJIEHHS BIACHOT MOJIEI TTOBEIIHKH Y JOBKIJIII.

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

VY pesynbTari peanizauii i€l 3MiCTOBOT JiHII y4€Hb YCBIJIOMJIIOE BaXJIMBICTh BMBUEHHS XiMii; OLIHIOE YCIIXH, AOCSATHYTI CYy4acHUM
CYCHUIBCTBOM Y XIMiuHIH Hay1li, po3po0ieHHI cnoco0iB o/iepKaHHsl, TepepoOKH 1 3aCTOCYBaHHS PEUOBHH SIK TaKi, 1110 3aJIeXkKaTh BiJl 3HaHb, YMiHb,
HIIIaTHUBY 1 MiIIPUEMIIUBOCTI OKPEMHUX OCOOUCTOCTEM 1 TPYI OJJHOAYMIIIB; IEPEHOCUTD 11€ CTABJICHHS Ha Pi3H1 BUAU CBO€T HABYAIIBHOT JiSJIbHOCTI,
MOBOKEHHS Y TOBKUIJI; CB1IOMO O0OHMpae HAaNpsM HaBYAHHS Yy CTApIIiil KO, BUXOSYH 3 BIACHUX MOKIMBOCTEH.



10

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 iHopmMallii; B mo3aypOvYHH Yac BOHU
peai3yroThCs il YaC TEMAaTHYHHUX THYXKHIB, y4acTi B PEriOHAIBHUX, BCEYKPATHCHKHUX 1 MIKHAPOIHUX KOHKYpCax (y TOMY YHCIIi AMCTAHIIMHNX ).

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

[Tporpama crapmioi MIKOJIM peari3ye 3MICTOBI JIiHII XiMIYHOTO KOMITOHEHTa OCBITHBOI Taiy3i «lIpupo/103HABCTBOY»: PEYOBHHU Ta iXHI
MIEPETBOPEHHS, XIMI4HI 3aKOHU 1 METOJIU JOCIIKCHHS, HABUYKH O€3IIeYHOTO MOBOKEHHS 3 PEYOBHHAMH, CTABJICHHS JI0 €KOJIOTIYHUX MPOOIeM i
PO3yMiHHS XIMIYHOI KAPTHHU CBITY, BMIHHSI OLIIHIOBaTH POJIb XiMii y BUPOOHHIITBI Ta KUTTI MtouHU. CucTemMa XiMIYHUX 3HaHb BU3HAUYCHA 17ICE€I0
MPUYMHHO-HACTIIKOBUX 3B'A3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€MOIEPETBOPEHb MPOCTUX 1 CKJIAJHHUX PEYOBHH 1 TE€HETUYHHM 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.

KinbkicTe TONMH, BiJIBEIEHMX HA BUBUEHHS XIMii Ha pIBHI CTaHAApTy, BIAMOBIAa€ HaBYaNbHUM IUlaHaMm s 10-11 kiaciB 3akiajiB
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 TOAMHA 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) 1 Cy0'€KTUBHOTO (BiIHOIIEHHS CY0'€KTa 0 00'€KTa), TOMY B SIKOCTI IIHHICHUX
OpIEHTHUPIB XIMIYHOI OCBITH BHUCTYIAIOTh 00'€KTH, 10 BUBYAIOTHCS B KypCi XiMii, 10 SKUX B y4HIB (DOPMY€EThCs LiHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJb BIIFPalOTh Mi3HABAJIbHI IIHHOCTI, OCKUIBKH TOJOBHOIO METOI0 HABYANBHOTO MpeaMeTra «XiMis» € JOCHiIKEeHHS 1 BUBUEHHS
MPUPOJIH.

VYximanaui nmporpaMu mparfHyiau 30€perT IITICHICTh 1 CUCTEMHICTh HABYAJIILHOTO MPEIMeTa, Ha OCBOEHHSI SIKOTO BIIBEIEHO MIHIMAIbHHI
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 >KUTTSAM JIIOJUHHU Ta 3 MalOyTHbOIO MPOQECiiiHOI isSUNIBbHICTIO 3700yBaya
MOBHOT 3arajbHOI CepeIHbOI OCBITH, SIKa HE MAaTHME SICKPaBO BUPAKEHOTO 3B'SI3KY 3 XIMI€IO.

["onoBHe racno, SKUM KepyBaucs yKiaaadi mporpamu: « BuBuaemo 3akoHOMipHOCTi, a He okpeMi GakTHy.
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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, CHDOBUHHOI, EHEPTeTUYHO1, €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 peyOSUHU |
noaimepui mamepianu Ha ix ocnosi. 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 enacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeTo107I0TIYHOI0 OCHOBOIO Takoi MOOYAOBM HAaBYAIBHOTO 3MICTY XiMmil Al piBHA CTaHAAPTY € i7es 1HTErpoBaHOTrO Kypcy 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 —
3arajbHa XiMis 1 XiMisi HEOPraHIYHUX CHONYK. Take CTpyKTypyBaHHsS 0OyMOBIEHO THM, IO y3arajibHeHHs B 11 kiaci 3MiCTy mpeameTa J03BOJIsE
copMyBaTH y BHUITYCKHUKIB CEPEIHBOI IIKOIM YSBICHHS IMPO XiMil0, SK MPO IUTICHY HAayKy, MOKa3aTH €IHICTh i MOHATH, 3aKOHIB 1 TEOpiH,
YHIBEPCAJIBHICTh 1 32CTOCOBHICTH 1X 1 B HEOPraHiuHiM, 1 B OpraHivyHii ximii.

VY 10 kaaci po3mrpeHo Marepial 13 XiMii OpraHIYHHUX CIOJIYK, 10 BUBYABCS B OCHOBHIM IMIKOJI. Y mepiIiii TeMi po3IJIJaeTbcs Teopis
OyJIOBM OpraHiYHMX CIOJYK SIK BHUIAa (opMa HAYKOBHX 3HAaHb Ta 130Mepis gk siBuile. Kiiacu opraHiyHMX CHOJIYK BHUBYAIOTHCS B TEMax
«ByrneBogHi1», «OKCUI€HOBMICHI OpraHiuHi croiiyku», «HiTporeHoBMicHI opraHiuHi crnoiyku». OKpemi TeMH HpPHUCBSYEHI CUHTETUYHHUM
BHUCOKOMOJIEKYJIIPHUM PEYOBMHAM 1 0araTOMaHITHOCTI Ta B3a€EMO3B 3Ky OpraHiyHMX peuoBHH. HanexxHy yBary mpuaiieHo OyJOBI MOJEKYI
OpPraHiYHUX CHOJYK, PO3KPUTTIO B3a€MHOIO BIUIMBY aTOMiB, MPUYUHHO-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 PEYOBHMH, OCOOIMBOCTI peakiii 3a ix yyacTio. ChopmMoBaHi 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
BUBYAIOTHbCA (i3WYHI M XIMIUHI BJIACTHBOCTI HalBaXXJIMBIIIUX CHOJYK €JIEMEHTIB (3 SIKUMH y4YH1 3yCTpI4aloTbcs 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, CHPOBHHHOI, €HEPreTUYHOI, €KOJIOTiYHOi
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npobeM. Y3araJbHIOIOTHCS CBITOIIIAAHI MMTAHHA 1010 MicIs XiMii OMIX 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 — JOMOMOTTH JIIOJICTBY y BiI0OP1 TaKWX BUXIAHMX MaTepiamiB i
CXEM TEXHOJIOTIYHHUX IPOIIECIB, 5K B3arajal BUKIIOYAIOTh BUKOPUCTAHHS OYIb-IKUX IIKIJIMBUX BUXITHUX PEYOBUH ab0 iX YTBOPEHHS B IIpoIIeci
BHUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOT MPOTYKIIii.

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 HaByanHs. 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 BYUTHUCH 1 HOTO peatizallis B CAaMOCTIHHIN HaBYaNIbHIN HisibHOCTI. [IpiopuTeTHnii BUOIp METOIMKY HABYAHHS HAJICKHUTH YIUTEIICBI.

BaxnuBum pKkepenoM 3HaHb, 3ac000M (OpMYBaHHS JIOCTIIHUIBKUX yMiHb 1 HaBUYOK, CTBOPEHHS IPOOJEMHMX CUTYalill, pO3BUTKY
MUCJIEHHS], CIIOCTEPEKIMBOCTI 1 TOMUTIMBOCTI € XiMiYHMIi eKCIlepMMEeHT Ta Ppo3B’si3yBaHHs 3a4a4. ToMy B Iporpami 10 KOXKHOT TeMH BKa3aHO
BUJM XIMIYHOT'O €KCIIEPUMEHTY ¥ THIM PO3paxyHKOBUX 3a]1ad.

Buxonsuu 3 MoxIMBOCTeH kabiHeTy XiMii Ta Oepydu A0 yBaru TOKCUYHICTh PEYOBHH 1 MpaBuiia OE3MeKH, YYUTENb Ha CBill po3Cyl MOXKe
JIOTIOBHUTHU XIMIYHUN E€KCHEPUMEHT, SIK JEeMOHCTpaliifHuii, Tak 1 jgaboparopHuil. OKpiM IIbOT0, YaCTUHY JEMOHCTpalliil MOXHa 3/A1MCHIOBATH,
BUKOPUCTOBYIOUM 3D-MoentoBaHHs a00 BIpTyalbHE €KCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIIETEHTHOCTEN yYHIB CIIPUsIE BUKOHAHHS HUMU HABYAJIbHMX NMPOEKTIB, OPIEHTOBHI TEMU SIKUX (11 BUOOPY) HAaBEJCHO B
OKpeMiil pyOpuill mporpamu. YUuTellb 1 Y4HI MOXYThb NPOMOHYBAaTH 1 BiacHI TeMHu. [IpoekTu po3poOisioThes y4YHAMU 1HAMBIAyalbHO a00 B
rpymnax, yyuTeiab MOXKe Ha/JaBaTH KOHCYJbTALIIO IIOA0 IUIAHYBAaHHS, BU3HAYEHHS METH, 3aBJaHb 1 METOAMKH JOCIIJKEHHS, MOIIYKY 1 30UpaHH s
iHpopMallii, KOOPAUHYBATHU XiJ1 BUKOHAHHA MpoeKkTy. [IpoexkTHa poboTa Moke OyTH TEOPETHUUHOIO a00 €KCIIEPUMEHTAIBHOI. TPUBAIICTh IPOEKTY
— pi3Ha: Bi YpOKYy (MIHI-IPOEKT), KIJIbKOX JHIB (KOPOTKOTEPMIHOBHM HPOEKT) 10 POKY (AOBroTepMiHOBMIA). Pe3ynbraTu AOCHiPKEHb Y4YHI
MPENICTaBISAIOTh Y GOopMi MyIbTUMEIIHHOT Mpe3eHTallii, 1omoBii (y pa3i He0OXiTHOCTI — 3 AEMOHCTPALI€l0 XIMIYHUX JTOCIIIB), MOJEN, KOMEKIIii,
OyKJIeTy, ra3eTd, CTaTUCTUYHOTO 3BITY, TEMAaTHYHOTO MacoOBOTO 3aX0Jly, HAyKOBOTo pedepary (i3 3a3HaYEHHSIM aKTyaJbHOCTI T€MH, HOBU3HHU 1
MPaKTUYHOTO 3HAYEHHS pPe3yJbTaTiB JIOCIIKEHHs, BUCHOBKIB) Tomo. [Ipe3eHTaniss i OOroBopeHHs (3aXHUCT) MPOEKTIB BiIOyBAaeThCA 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 O3HAHOMIIIOIOTh 3a3/1aJ1eT1/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 IMiABUIINTH 3aBJISKH 3aCTOCYBAaHHIO Cy4yacHHUX iH(popMaliiHO-KOMYHiKaliliHMX TeXHOJIOTii.
Ile cmpustuMe akTHBi3amii Mi3HABAIbHOI MiSUIBHOCTI Y4YHIB, PO3BUTKY iXHBOI CaMOCTIHHOCTI B ONaHYBaHHI 3HaHb, MOCHJICHHIO 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
CaMOCTII{HO BH3HA4a€ 4ac, HEOOXiAHUI I iXHBOTO JOCSTHEHHS Y MeXax BiAMOBIIHOI TEMH, 3Ba)KAaIOUM Ha yMOBH ()yHKIIOHYBAaHHS HABYAJIbHOT'O
3aKJIay 1 HaBYAJIbHI MOKJIMBOCTI YYHIB. YUHTENb TAKOXXK MOXE OOTPYHTOBAHO 3MIHIOBAaTH MOPSAJOK BUBUCHHS TE€M 1 OKPEMHX HMHUTaHb y MEXax
omHoro Kiacy. [lepeHocnTH BUBUEHHS TEM JI0 1HIIOTO KJIACy HE JI03BOJISETHCA.
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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:
3HaHHEBMIT 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 (popMynu MeTaHy Ta JeB’SITH
rioro romooris (C,Hg — C1gHy), eTeny, eTuny, MeTaHOIIy, €TAHOIY, TIIIIEpOITy,
€TaHOBOI Ta aMIHOETAHOBOI KHCIIOT;

PIBHSIHHSI peaKIliif: TOpiHHS (IOBHOTO OKWCHEHHS) BYTJICBOHIB; 3aMillleHHS
JUIsL MeTaHy (XJIOpYBaHHS); MPUEJHAHHS JUIS €TeHy U eTHHY (TajoreHyBaHHS,
TiIpyBaHHA); M0 OMHCYIOTh XIMi4HI BIACTUBOCTI €TAHOBOI KHCIOTH (B3a€EMOIIS
3 1HIWKAaTOpaMH, METaJlaMH, JIyTaMH, COJSIMH 3 TOUKH 30PY €IIEKTPOJITHIHOL
JICOTTiarTii).

LinHicHN KOMIIOHEHT

00rpynmoeye

3aCTOCYBaHHs METaHy, €TaHy, €TeHy, eTHHY, METaHOIy, ETaHOITY, TIIIepoIy,
€TaHOBOI KUCJIOTH;

POIb OPTaHIYHKX CIIOYK y XKHUBIH PUPOIL;

OUIHIOE 8NIU6 HA 3[0POB’S 1 JOBKIIS OKPEMUX OPTaHIYHUX PEUOBHH;

GUCIOGTIIOE CYOIHCEHHs OO HEOOXITHOCTI 3HAHb MPO OPTraHiuHI CIIOIYKH
JUIs1 1X 6€3M1eYHOr0 3aCTOCYBaHHS.

Cknaz, BIAaCTHBOCTi, 3aCTOCYBaHHS
OKpEMHX TIPEJICTABHUKIB BYTJIEBOJHIB
(MmeTaH, eTaH, €TeH, €THH),
OKCHUTCHOBMICHUX (METaHOJI, €TaHOJI,
[IiIepos,  eTaHoBa  KHUCIOTa) 1
HITPOTEHOBMICHHUX (amiHoeTaHOBa
KHCIIOTa) OPTaHIYHUX PEYOBHH.

Tema 1. Teopis Oynosn

OpPraHiYHUX CHOJIYK

YdyeHb/yueHUNA:
3HaHHEBMIT KOMIIOHEHT

noACHIOE

CYTh SIBULIA i30Mepii;

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

Teopis OynoBH OpraHiYHUX CIIOJNYK.
3aneXHiCTh BIACTUBOCTEHW PEYOBHH Bif
ckilagy 1 XiMigHOi OyJOBH MOJEKYIL.

[lonsaTTss mpo sBuIEe i30Mepil Ta
130MepH.
KosasienTHi KapOOH-KapOOHOBI

Po3spaxynkoei 3a0aui

1. BuBemeHHS MONEKYJISPHOI
(dbopMynu pedOBUHH 32 MACOBUMH
JaCTKaMH €JIeMEHTIB.

Jlemoncmpauii
1. Mojneni MoJIeKyll OpraHiYHUX
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HaAgOOUmMb RNPUKIAOU OPTaHIYHUX CIOJYK i3 TPOCTHUMH, NOABIHHHUMHU,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.
JisnjabHicHUIA KOMIIOHEHT

pOo3pizHae

OpTaHiuHi CIOMYKH 32 SIKICHUM CKJIQJIOM:
HITPOTEHOBMICHI PEYOBUHH;

BYIJIEBOJHI, OKCHI€HO- 1

3B’SI3KM Yy  MOJICKyJIaX  OpraHi4HUX
CIIOJIYK: MPOCTHUH, MOJIBIfHUH,
TTOTPIHMA.

Krnacudikariis opraHigHUX CHOIYK.

cmonyk (y Tomy umchmi 3D-
MPOCKTYBaHHS ).
2. Mogeni Mosekyn izomepiB (y

ToMy Yucii 3D-TPOEKTYBaHHS).

Haguanwvni npoexmu
1. 3omepu y npupoi.

MIPOCTHIA, TOABIMHUH, MOTPiiHII KapOOH-KapOOHOBI 3B’ SI3KH; 2. Icropis CTBOPCHHS Ta
Xapaxkmepu3ye CyTh Teopii OyI0BU OPraHiYHHUX CIIONIYK; PO3BUTKY Teopii OynoBu
Po36’°a3y€e 3ad0aui Ha BUBEACHHS MOJICKYJIIPHOI (OPMYJIM pPEYOBHHHU 3a OpraHiuHUX CIOJYK.
MacCOBHMH YaCTKaMH €JI€MEHTIB, OOTPYHTOBYIOUN O0paHUii CIOCIO pO3B’ I3aHHS. 3. 3D-monemi MOJIEKYT
HinnicHuii KOMIOHEHT Opra”iYHUX CIOIYK.
yceioomnioe  HEOOXiAHICT,  3HAHHA  BIACTHBOCTEH  PEYOBMHH IS
BCTaHOBIICHHS 11 BIUTMBY Ha BIIACHE 370POB’S 1 TOBKIJIIA,
GUCI06TII0€ CYOICEHHA TIPO 3HAUYCHHS Teopii OyJOBU OpPraHiuHUX CIIONIYK IS
PO3BHUTKY OpTraHiYHOT XiMil;
pobums 6ucHoéKu Tpo OAaraTOMaHITHICTH OPraHIYHUX CIIOJYK HA OCHOBI
Teopii XiMiuHO1 OyTOBH.
Hackpizni 3micmogi init
Exonoeiuna 6e3nexa i cmanuii po36umox.
3anexHICTh BIaCTUBOCTEH PEUOBHH Bij CKJIaLy 1 XiMiuHOT OyZOBU MOJIEKYJI.
Lionpuemnusicmo i ghinarcosa spamomuicm.
3anexHICTh BIACTUBOCTEH PEUOBHH Bijl CKJIay 1 XiMIYHOT OYZI0BU MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBUX 33/1a4 HA BUBEJICHHS] MOJIEKYJISIpHOT (hOpMYITH PEeYOBHMHH 32 MACOBUMH YaCTKAMH €JIEMEHTIB.
Tema 2. ByrieBoaHi
Ydens/yueHnus: Knacudikarnis ByrineBoaHiB. Po3zpaxynkosi 3a0aui
3HAHHEBMIA KOMIIOHEHT AJIKaHH. 3aranpHa ¢dopmyna | 2. BuBeneHHs  MONEKYyJISpHOL
Ha3ueae AJIKaHiB, CTPYKTypHa i3omepist, | hopmynu pPEYOBHUHU 3a
QJIKaHW, AJIKeHH 1 aJKiHM 33 CHCTEMaTUYHOI0 HOMEHKIIATYpOIO; cUcTeMaTHYHa HOMEHKJIaTypa. 3arajbHOI0 ¢dopmynoro
3arajbHi (JOPMYJIH aJIKaHIB, AJIKCHIB, aJIKIHIB; XiMiuHI BIaCTUBOCTI aJIKaHIB. TOMOJIOTIYHOTO pamy Ta
(i3WYHI BIaCTUBOCTI OCH3EHY; Aaxkenn i ankinm. 3aranpHi Ta | TYCTHHOIO abo BiJTHOCHOIO
ROACHIOE CYyTh CTPYKTYPHOI 130Mepii BYTJIEBOIHIB,; MOJIEKYJISIpHI ~ QOpMYyNH  aJKeHiB i | TYCTHHOIO.
Po3ni3nac CTpyKTYpHI 130MepH NIEBHOT pEUOBHHH; QJIKiHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHa  MONEKYJISIpPHOT
HAGOOUmMb NPUKIAOU CHUCTEMaTUIHa HOMEHKJIATypa. dhopMyIH pEYOBHHH 3a MAacoro,
HAaCHYCHHX, HEHACUUEHUX i apOMaTHYHUX BYTJICBOIHIB,; XiMiuHI BIACTUBOCTI eTeHy Ta | 00’eMoM abo KUTBKICTIO
CTPYKTYpHHX (OPMYJI i30MepiB alKaHiB, aJIKEHIB 1 AJIKiHIB. ETHHY. pEYOBUHU peareHTiB abo
HissnbHiCHUH KOMIIOHEHT Apenn. bBenseH: MoJieKyJaspHa 1 | MPOAYKTIB peaKiiii.
PO3Pi3HAE BYTIICBOIHI PI3HUX TOMOJIOTIYHUX PSIiB; CTPYKTYpHA dhopmynn, Gi3uuHi | JJemoncmpauii
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cKaoae

Ha OCHOBI 3arajgbHO1 (OPMYIJIH MOJIEKYISApHI POPMYITH BYTJICBOJHIB IIEBHOTO
TOMOJIOTIYHOTO PAIY;

MOJIEKYIISIPHY 1 CTPYKTYPHY (OpMyIH OeH3eHY;

CTPYKTYpHi (popMyIH ankaHiB, aTKeHIB 1 aNKiHIB;

CTPYKTYpHi OpMYIIH 130MepiB aJKaHiB, ANKEHIB i aJIKiHIB 32 MOJIEKYJISIPHOIO
(hopMyITOTO CTIOTYKH;

PIBHSHHS peakuii, sIKi OMUCYIOTh XiMi4HI BIACTHBOCTI ajiKaHIiB (TEpMiYHUI
PO3KIIaj, i30MepH3allis, TAIOTeHYBaHHs), €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);

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

xapaxkmepuszye
XiMi4HI BIaCTHBOCTI aJKaHiB, €TeHy Ta €THHY, OEH3eHY, CTIOCOOU OJepKaHHS iX;

YCmanogoe

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

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

dompumyemupca

npaBui O€3MEYHOr0 MOBOPKEHHS 3 BYIJIEBOJTHSIMH 1 IXHIMHU MOXIIHUMHU Y
noOyTi;

P036’°a3ye 3a0aui

Ha BUBEICHHS MOJICKYJISIPHOT ()OPMYJIH PEUOBHHHM 3a 3aralisHOI0 (hOPMYJIIOI0
TOMOJIOT1YHOTO PSAY Ta TYCTHHOIO a00 BiJTHOCHOIO T'YCTHHOIO;

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

IiHHicHM KOMIIOHEHT

POoOUmMb 6UCHOBKU 11I0JI0 BJIACTUBOCTEH PEYOBMH Ha IMIJCTaBl IXHBOI OY10BH
1 mpo Oy/IOBY PEYOBHUH Ha ITiJICTaBi IXHIX BIaCTHBOCTEN;

yceidomare HEOOXiTHICTh 30€peKeHHS MOBKULIS TiJ Yac OCpXKaHHS i
3aCTOCYBaHHS BYIJICBOJIHIB;

00IpyHmMOEY€ 3aCTOCYBAHHS BYTJICBOJIHIB IXHIMH BJIACTHBOCTSIMU;

OUiHIOE

BJIACTHBOCTI.
XiMiuyHI BIIACTUBOCTI OCH3EHY.

Mertoau onepKaHHS aJlKaHIB, €TCHY,
3actocyBaHHS

eTHHY, OeH3eHy.
BYTJIEBO/IHIB.

3. BigHomenus HAaCUYEHUX
BYTJIEBOJIHIB /IO JIYT'iB, KUCIIOT.

Haesuanvhi npoekmu
4. OKTaHOBE 4YHCJIO Ta SKICTh

OCH3UHY.

5. lleraHoBe YMCNO  /IMBEIIBHOIO
THAJIUBA.

6. ApOMaTHyHi  CHONYKH HABKOJIO
Hac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHsI ByriLIST: IPOYKTH Ta
X BUKOPUCTAHHSL.

9. Bioras.

10. BB Ha TOBKILIA
BYTJICBOJIHIB Ta TXHIX ITOXITHHX.
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MOKEKHY HeOEe3MeUHICTh BYTTICBOIHIB;

€KOJIOT1UHI HACHiJKU MOPYLICHHS TEXHOJOTi NOOyBaHHA 1 3aCTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX MOXiIHHX;

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

Hackpizni 3micmogi init

I pomaosmceka sionosioanvricme. 300pos st i besneka. Exonoeiuna besnexa i cmanuil po36umox
3HaueHHs 3ac00iB 3aXHUCTy POCHH 1 iXHIH BIUTUB Ha 3I0POB’SI TIOAEH Ta TOBKIJUIA 32 iX HEMPAaBIIILHOTO BUKOPHCTAHHS.
3abe3neueHHs 30epeKeHHsT JOBKIJUIS i/l 4ac OJIepyKaHHs, 30epiranHs, TpaHCIIOPTYBaHHS 1 3aCTOCYBaHHS BYTJICBOAHIB Ta iXHIX MOXiAHUX

Hionpuemnusicms i ghinancosa spamommicie
Opep:xaHHA aKaHIB, €TEHY, €THHY, O€H3eHY, X 3aCTOCYBaHHSI.
B3aemMo03B 130K MiXK BYTTICBOHSIMHU.

Po3B’s13yBaHHs pO3paxyHKOBHX 33/]ad HA BHBEJCHHS MOJCKYISAPHOI (OPMYJIM PEHYOBHHHU 32 3arajibHOI0 (HOPMYIIOI TOMOJIOTIYHOTO Psy Ta TYCTHHOIO abo
BiJTHOCHOIO TYCTHHOIO; 332 Macol0, 00’€MOM a0 KUTBKICTIO PEYOBHHH PEareHTiB a00 MPOAYKTIB PEaKIlii.

Tema 3. OkcHreHOBMICHI OpraHiuHi cnojgykn

Y4yeHb/yueHuns:
3HaHHEBMIT KOMIIOHEHT

Ha3ueae

3araipHi (GOpMyNH Ta XapakTepucTHuHi (QyHKIIOHANBHI) TPYNH CHHPTIB,
aJbJIeriJiB, KAPOOHOBUX KHCJIOT, €CTEPIB;

32 CHCTEMAaTWYHOI HOMEHKJIATYpOIO CIIMPTH, albJerid, HacHYeHi
OJTHOOCHOBHI KapOOHOBI1 KHCIIOTH, €CTEPH;
noOACHIOE

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

BOJIHEBOTO 3B’s3Ky Ha (Pi3W4HI BJACTHBOCTI OKCUTCHOBMICHHX OpPraHidYHHX
CTIOJIYK;

HaAeoOUmMdb NPUKIAOU

CIHUPTIB, allbJCTIAIB, HACHYCHUX OJHOOCHOBHMX KapOOHOBUX KHCJIOT,
ecTepiB, )KHUPIB, ByIJIEBOJIIB 1 IXHI TpHBiaIbHI Ha3BH;

MOLIMPEHHS OKCHI'C€HOBMICHMX OPraHiYHHX CIHOJYK y NPHUPOJII 1 XapuoBHX
MPOAYKTAaXx.
HissnbHiCHUH KOMIIOHEHT

Ppo3pizusae

HacCHYeHi i HEHACHYEHi KHPH;

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

Knacugikye

CnupTrn. IlonsTTa po
XapaKTepUCTUYHY (pyHKLIIOHATBHY)
rpyny. ['inpokcuiabpHa XapakTepuCTHYHA
(pyskuionansHa) rpyma.  Hacuuewi
OHOATOMHI ~ CHHMPTH: 3arajbHa Ta
CTPYKTYpHi hopmymu, 130Mepist
(npomanomiB i OyTaHOIIB),
cHCTEeMaTH4Ha HOMEHKJIaTypa.

BonHeBuii 3B’S30K, HOro BIUIMB Ha
(hi3uUHI BIaCTUBOCTI CIIUPTIB.

XiMiuHI BJIACTUBOCTI HACUUYEHUX
OIHOATOMHUX  criupTiB.  OnepikaHHs
€TaHoMy.

[ToHsITTS PO GaraToaTOMHI CIUPTH
Ha MPHUKIAAl [ILHEPOody, HOro XiMidHi
BIIACTHUBOCTI.

®enou: cxiian i OyaoBa MOJIEKYIH,
(i3nyHI Ta XIMiYHI BIACTUBOCTI.

Aaspaerign. Cxnan, OymoBa MOJIEKYI
aNBJIEriiB. AJbJIETiIHA XapaKTepUCTHY-
Ha (GyHKI[IOHATbHA) Ipyma. 3araibHa Ta
CTPYKTYpHI (QOpMyNIH, CHCTEMaTHIHA

Po3paxyukoei 3adaui
4. OOuucneHHs 3a XiMIYHUMHU
PIBHSIHHSIMU KUJTBKOCTI PEYOBHHH,

Macu abo 00’eMy 3a KIIBKICTIO
pEYOBUHHM, Macow adbo 00’eMoM
peareHTy, IO MICTUTh TIEBHY
YacTKY JOMIIIIOK.

Jlemoncmpauii

4. OKuCHEHHS €TaHoIy i(o)
eTaHaJIo.

5. OKHCHEHHS METaHAaJI0
(eTanaio) aMOHIaYHUM
pozunHoMm apreHtym(l) okcugy
(BipTYyaJIbHO).

6. OKUCHEHHSI METaHaJIo
(erananto) CBKOOEPIKaHIUM
kynpym(1l) TiAPOKCUIOM
(BipTYaJIbHO).

7. O3HafioMNIeHHS 31 3pa3Kamu
ecTepiB.

8. BigHoIIeHHS JXUPIB 10 BOJIU Ta
OpraHiYHUX PO3YHMHHHKIB.
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OKCHI'€HOBMICHI OpraHiuHi CIIOJYKH 32 XapaKTePUCTUIHUMHU IPyNamH;

cKaoae

MOJIEKYJSIDHI 1 CTPYKTypHI (GOpMYyITH CHOUPTIB, (EHONy, aibIeriaiB,
HAaCHUYEHUX OJJHOOCHOBHUX KapOOHOBHUX KHCIIOT, ECTEpiB, XKHUPIB, BYTIEBOIIB (3a
Ha3BaMH 1 3arajJbHUMH (pOpMyIaMH BiAMIOBIIHUX TOMOJIOTIYHUX PALIIB);

PIBHSHHS peaklid, fAKi ONHUCYIOTh XIMiYHI BJACTHUBOCTI HACHUYCHHX
OJTHOATOMHHX CITUPTIB (TIOBHE 1 YaCTKOBE OKWUCHEHHS, IETiApaTallis, B3aEMOIis
3 JIy>)KHUMH MeTaJlaMH, TiJpOTeH TaloreHiiamMu), rIinepoiy (MOBHE OKUCHEHHS,
B3a€EMOJIis 3 JY>)KHUMH MeTallaMH), GeHoIy (B3a€MOJisl 3 JIy’)KHUMH METallaMH,
Jmyramu, OpOMHOIO BOJOIO), €TaHaMO (YacTKOBE OKHCHEHHS 1 BiJHOBIICHHS),
OJTHOOCHOBHHX KapOOHOBUX KHCJIOT (B3a€EMOZiS 3 IHAWKATOpaMH, METalTaMH,
JyraMu, COJISIMH, CIIUPTaMH), ecTepiB (TiApodi3), ®KUpiB (TiApyBaHHS Ta JTyKHUI
TiApori3), TIFOKO3W (YaCTKOBE OKWICHEHHS, BiJHOBIICHHS BOJHEM, OPOMIHHS
CIUPTOBE 1 MOJIOYHOKHMCIIE), Caxapo3d, KPOXMAI0 1 HENFOI03U (MONEKYISIpHi
PIBHSHHS TiApoNi3y), OAEpKaHHsS eTaHony (TiAparamisi eTeHy, OpomiHHS
[IFOKO3H ), €TaHaN0 (TifpaTallisi eTUHY, OKUCHEHHSI €TaHOJY), €TAHOBOI KHUCIIOTH

(OKWICHEHHSI €TaHali0, eTaHody), (OTOoCHHTE3y, YTBOPEHHS Caxaposd,
KPOXMAJTIO 1 LIEJTIOJIO3U Y TIPUPOII ;
nopisnioe

OyIOBY 1 BIIACTUBOCTI CHOJIYK 3 PI3HMMH XapaKTEpPUCTUYHHMH TpyIaMHy,
OJTHOATOMHUX CIHPTIB 1 PEeHOITY, KPOXMAITFO 1 IIETFOJIO3H;

XIMIYHI BIACTUBOCTI HACHYEHUX OJJHOOCHOBHHUX KapOOHOBHUX 1 HEOPTaHIYHHX
KHCJIOT; BIACTHBOCTI HATYPAJIBHHX 1 INTYYHHX BOJIOKOH;

xapaxkmepu3zye

XIMI4HI ~ BJACTUBOCTI OJHOATOMHHX HACHYCHHX CIHPTIB, €TaHAII0,
HACHYEHHUX OJIHOOCHOBHHMX KapOOHOBHX KHUCIIOT, €CTEPIB, )KUPIB, BYTJICBO/IIB,

CrIocoOM O/iep)KaHHS E€TAaHONy, €TaHAI0, €TAHOBOI KHCIIOTH, TIIIOKO3H,
caxapo3u, KPOXMaJIO 1 LEJI0JI03H;

npozZHO3YE

XiMIYHI BIaCTHBOCTI OKCUT€HOBMICHMX OPTraHiYHUX CHOJYK Ha OCHOBi 3HaHb
PO BJIIACTUBOCTI XapaKTEPUCTUYHHX ((PYHKIIIOHAIBHUX) TPYII;

ycmanogioe

MPUYUHHO-HACIIKOBI 3B’S3KM MDK CKJIaJ0M, OYyIOBOI, BJIACTHBOCTSIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JJOBKIJUISI OKCUT€HOBMICHUX OPraHigyHHX CIIOJNYK;

TCHETHYHI 3B’ SI3KH Mi)K OKCHT€HOBMICHUMH OPTaHIYHUMHU CIOJTYKaMHU;

6uUAGNAE

HAsBHICTh aJIJICTI B, KAPOOHOBUX KHUCIIOT, TITFOKO3H;

HOMEHKJIAaTypa 1 (i3W4HiI BIACTHBOCTI
aJbIeriaiB.

XiMi4HI BJIACTHBOCTI €TaHaJI0, HOIo
OJIepKaHHS.

Kap6onosi KHCJIOTH, ix
MOIIMPEHHS B MIPUPO/AI Ta Kiacudikalis.
KapGokcunbaa XapaKTepUCTHIHA
(pyukiionansha) rpymna. Cxiaz, 6yaosa
MOJIEKY1 HACHYEHHUX OJHOOCHOBHHUX
KapOOHOBUX KHCIIOT, IXHS 3arajbHa Ta
CTPYKTYpHi hopmymy, i3omepis,
cUCTeMaTWYHa HOMEHKIATypa i ¢i3uuHi
BJIACTUBOCTI.

XiMi4HI ~ BJIACTUBOCTI HACHUYCHHX
OJTHOOCHOBHHUX KapOOHOBHX  KHCIIOT.
Peakuist ectepudikartii.

Onep:kaHHS €TaHOBOI KHCJIOTH.

Ectepu, 3arajipHa Ta CTPYKTYpHI
bopmynu, cHCTEMaTH4Ha
HOMEHKJIATypa, BJIACTHUBOCTI.
I'igpomis ectepis.

Kupu sk TNpencTaBHUKU eCTepiB.

¢biznuHi

Knacudikamis xupiB, ixHI XiMiuHi
BJIACTUBOCTI.

Byraesoau. Knacudikarris
BYTJIEBO/IIB, 1X YTBOPEHHS 1 MOIIMPEHHS
y IPUPOIL.

I'moko3a: MonexynspHa GopMyina Ta
ii Bimkpura Gopma. XiMidHI BIaCTUBOCTI
[JIIOKO3H.

Caxapoza, Kpoxmajib 1 ILeJroyIo3a:
MOJIEKYJISIpHI (POpMYITH, TipoITi3.

9. JloBeleHHS HEHACHUYECHOTO
Xapakrepy piakux JKUPIB
(BipTyanpHO).

10. OKuCHEHHS TJIFOKO3U
aMOHIauHIM PO3YHHOM
apreatym(I) OKCUY (3a
BiJICYTHOCTI peareHTiB -
BIPTyaJIbHO).

Jlabopamopni docniou

1. BusiBieHHs OpraHigHUX
KHCJIOT y Xap4OBUX NPOIYKTax.

2. OKUCHEHHS TJIFOKO3H
CBIXKOOJEp)KaHUM kynpym(II)
T'1IPOKCHJIOM.

Ipakmuuni pooomu

1. Po3B’s3yBaHHSl  eKCIIEpHMEH-
TaJbHUX 337a4.

Haeuanvni npoexmu

11. Exonorivyxa Oe3MeyHiCTh

3aCTOCYBaHHS i OJIep>KaHHsI (PEHOITY.
12. BusiBneHHs (denomy B

eKCTPaKTI 3eJeHOoro dyaro abo
ryari.

13. ByrneBogu y  XapyoBHX
MPOAYKTAX: BUSIBIICHHS i

OioyioriyHe 3HAYCHHSI.

14. Aesiaiesoai 668606.

15. HarypaunbHi BOJIOKHA
POCIIMHHOTO TOXO/KEHHS: iXHI

BJIACTUBOCTI, Jlii Ha OpraHi3M
JFOINHH, 3aCTOCYBaHHSL.

16. lTyuyni  BoJOKHA:  iXHE
3acTocyBaHHs |y 1moOyti Ta
MPOMHCIIOBOCTI.

17. Erepu Ta ecTepu B
KOCMETHLII.
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0OMPUMYEMbCA NPABUT

0€e3MeYHOT0 MMOBOIKEHHS 3 OPraHIYHUMH PEYOBUHAMMU;

oouyucnwe

3a XIMIYHUMH DPIBHSHHAMH KUIBKICTh pPEUYOBHHH, Macy abo o0’eMm 3a
KUTBKICTIO PEYOBHHH, Macol0 ab0 00’€MOM peareHTy, 0 MiCTUTh MEBHY YaCTKY
JIOMIIIIOK, OOTPYHTOBYIOYM 00OpaHuii criocid po3B’s3aHHS;

po3é’azye

eKCIIepUMEHTaIIbHI 3a7a4i, 00T PYHTOBYIOUH 00paHHid CTIOCIO PO3B’ sI3aHHSI.
LinHicHN KOMIIOHEHT

pooump 6UCHOBKU

IIOJI0 BJIACTHBOCTEH OKCHTE€HOBMICHHUX OpPraHIYHMX PEYOBHH Ha MiACTaBi
ixHpoi OymoBHM i Tpo OyAOBY OKCHT€HOBMICHHUX PEUYOBMH Ha MiJCTaBi IXHIiX
BJIACTUBOCTEH; HAa OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

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

HEOOXITHICTh OXOPOHM MOBKIJUIA BiJ MPOMHCIOBHX BIIXOJIB, IO MICTATH
(enou;

6UCNI06TII0€ CYOIHCCHHSA

LIOAO BIUIMBY NPOIAYKTIB OPraHIYHOTO CHHTE3y Ha 3/0pOB’S JIIOJUHM Ta
€KOJIOTTYHHUI CTaH JOBKIISL;

P036’°a3y€ npoodiemy

BJIACHOTO PAaLliOHANIBHOIO XapuyBaHHS Ha OCHOBI 3HaHb NP0 XUPU 1
BYTJIEBOJIN;

ouyinioe

OioyioriyHe 3HAUCHHS KHPIB 1 BYTJIEBOIIB JJISl XapUyBaHHS JIFOJUHU;

pauioHajbHE CIiBBIIHOIIEHHS BXXHBAHHS POCIMHHMUX Ta TBApUHHHX JKHDIB,
nepeBary oJry 3 HaTypajJbHHUX TKaHUH;

0e3MeYHiCTh OpPraHiYHUX PEUOBHH 1 MpHiiMae OOIpYHTOBAaHE PIlIEHHS I0JI0
iXHBOTO BUKOPHCTAHHSI.

18. BioausenbpHe najgbHe.

Hackpizni 3micmogi ninit
I pomaosmcoxa sionosioanvricme

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

Bionoriune 3HaueHHS )KUPIB 1 BYTJIEBOIB AJISl XapUyBaHHs JIIOJHHU.
Hionpuemnusicms i (hinancosa epamomuicms .

OpneprkaHHs €TaHOJY, €TaHATIIO.
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Peakuis ectepudikartii.

OO6uncrnenHs 3a XIMIYHUMH PIBHSHHSIMH KiTBKOCTiI pEUOBHHH, Macu ab0 00’eMy 3a KUIBKICTIO PEYOBHHH, Macolo abo 00°€MOM peareHTy, IO MiCTUTh MEBHY

JaCcTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnoyxku

YdeHb/yueHuns:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae

3aranbHi (HOpMynn Ta XapakTepucTudHi ((yHKIIOHAIBHI) TPYIH aMiHIB Ta
aAMIHOKHCIIOT;

nOACHIOE

CTPYKTYpHi OpMYJIH aMiHIB Ta aMiHOKHCIIOT; aM(POTEPHICTh aMiHOKHCIIOT;

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

Haeooums NPUKIAOU

aMiHiB, aMiHOKHMCJIOT, O1JIKiB.

HissnbHiCHUH KOMIIOHEHT

POo3pizuae

HacU4eHI i apOMaTHYHI aMiHU;

CKaoae

MOJICKYJISIpHI Ta CTPYKTYpHI (hOPMYJIM aMiHIB Ta aMiHOKHCIIOT 3a Ha3BaMH 1
3arajJbHUMU (OpMyJIaMH;

PIBHSHHS peakliiii, sKi OMUCYIOTh XiMi4HiI BIaCTHBOCTI METaHaMIHY (TOPiHHS,
B3a€EMOJIisl 3 BOJIOIO 1 XJIOPUIHOIO KUCIIOTOI0), aHUTIHY (B3a€MOIisl 3 XJIOPUIHOIO
KHCIJIOTOK0, OPOMHOIO BOJIOI0), aMiHOETAHOBOT KHCIIOTH (B3a€MOisl 3 HATpii
T1IPOKCUIOM, XJIOPHIHOKO KHCJIOTOIO, YTBOPEHHS AMIICNTHIY) Ta OACPKAHHS
aHUTiHY (BiTHOBJICHHS HITPOOEH3EHY);

Knacugikye

HITPOTr€HOBMICHI opraHiuHi CIIOJTyKH 3a XapaKTepUCTHYHUMHU
(byHKIIOHATTBHUMHE) TPYTIAMHE;

npozHo3ye

XiMIYHI BIaCTMBOCTI aMiHOKHCIJIOT, 3yMOBJIE€HI 0COOJIMBOCTAMHU OYAOBH IXHIX
MOJIEKYT;

xapaxkmepuszye

XiMIYHI BIACTUBOCTI MeTaHaMiHy, aHIJiHY, aMiHOE€TaHOBOI KUCJIOTH 1 OiJIKiB
(rimpoui3, KOIBOPOBI peaxilii);

010JI0TI4HY POJIb aMiHOKHUCIIOT, OLJIKIB;

YCManoe1€e

Hacuyeni # apoMaTnyHi amiHm:
ckiragy 1 OymoBa MOJEKyJ, Ha3BU
HAWIPOCTIMNX 32 CKIAJOM  CIIOJNYK.
Bynosa aminorpymm.

AMiHE K  OpraHi4Hi  OCHOBH.
XiMi4HI ~ BIACTMBOCTI  MeETaHaMiHY,
a”imiay. OnepXaHHs aHUTiHY.

AMiHOKHCJIOTH: CcKIaag 1 OyjgoBa
MOJIEKYJI, 3arajibHi 1  CTPYKTypHi
tdhopmymu, xapakrepuctudHi ((PyHKIIO-
HaJIbHI) TpyTIH, CHUCTeMAaTHYHA
HOMEHKJIATypa. Ilentugna  rpyna.
XiMi4HI ~BJIaCTUBOCTI aMiHOETaHOBOI
kuciory. [lentuam.

binkn sk BHCOKOMOJEKYJSIpHI
cnojiyku. XiMiuHI BJIAaCTMBOCTI OLIKIB
(6e3 3ammcy piBHSHB peakiliii).

Jlemoncmpauii

11. B3aemogmis aHlTiHY 3
XIJIOPHTHOIO KHCJIOTOIO
(BipTyanpHO).

12. B3aemogmis aHlTIHY 3

OpPOMHOIO BOJIOO (BIPTYaJIbHO).

Jlabopamopni docniou
3. biyperoBa peaxiiisi.
4. KcaHTonpoTeiHOBa peaKilisi.

Haeguanvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHi
BJIACTUBOCTI, [lil Ha OpraHi3M
JIIOAVMHY, 3aCTOCYBaHHS.
20. Anitin —  ocHOBa
BUPOOHUIITBA OAPBHHUKIB.
21. Cunre3 OiNKiB.

22. 306anaHcoBaHe XapyyBaHHS —
3aMopyKa 37J0pOBOTO JKUTTSL.
23. Busenenus
OpraHi4HOr0 MOXOKEHHS.

IS

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

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

YCBIOOMIIOE

BIUIMB aHIJIIHY Ta HOro MOXiTHUX (BOTHEHEOE3MEYHICTh, IOAPA3IINBICTD,
OTPYHHICTh) Ha JOBKULISI Ta OPTaHi3M JIFOIMHU;

BUCII06TII0€ CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTCHOBMICHHX OpPraHIYHHAX CHOIYK Ha OpraHizM
JFOTUHY,

o0brpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMHU BIIACTUBOCTSMU;

ouinte

OioJToriuHEe 3HAYEHHS aMIHOKHCIOT 1 O1JIKIB;

P036’°33y€ npoodiemy

BIIACHOT'O PalliOHALHOTO Xap4YyBaHHS Ha OCHOBI 3HAHB MPO OLIKWH;

Ppobums 6UCHOBKU

PO BJIACTUBOCTI aMiHIB, aMIHOKHCJIOT Ta OUIKiB, BHUXOASYU 3 OyJ0BHU
MOJIEKYJI PEYOBHH, 1 IPO OYJOBY PEUYOBUH, BUXOSMYN 3 TXHIX BIACTUBOCTEW; Ha
OCHOBI CTIOCTEPEKEHb.

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

idaacia+i*hol ai*é%io oa éial 116%aied 4éy épasie oa 1oi+op+ial nadaaiaeua.
Tionpuemnusicmo i ghinancosa spamomuicme
OnepskaHHs aHITIHY.

Tema 5. CHHTeTHYHI BUCOKOMOJIEKYJISIPHI peYOBHHH i MoJiMepHi MaTepiajau Ha iX OCHOBI

Y4yeHb/yueHUNA: CuHTeTHYHI BUCOKOMOJIEKYIApHI | Jemoncmpauii
3HAHHEBMIT KOMIIOHEHT pEYOBHUHU. [onimepu. Peaxuii | 13. 3pasku mimactMac, KaydykiB,
HOACHIOE moyiiMepusarii i MOJIIKOHACHC AL, | T'yMH, CHHTETHYHHUX BOJIOKOH.
CYTb HOHSATTS THOJIMED; ITmacrmacu. Kayuyxkn, ryma. | Haeuanshi npoexmu
peakuidi momiMepusanii 1 TMONIKOHJEHcalii sk cnoco0iB g00yBaHHs | Halimommpenimi mnomimMepu Ta cdepu | 24. CUHTETHUHI  BOJOKHA:  IX
HOJTIMEpiB; iXHBOI'O BUKOPUCTAHHSI. 3HAYEHHd,  3aCTOCYBaHHA Yy
HABOOUmMb NPUKAOU BrumB moniMepHHX MatepiadiB Ha | moOyTi Ta IPOMHCIOBOCTI.
CUHTETHYHHX BHCOKOMOJIEKYJISIDHUX PEUYOBHH 1 MOJIIMEPHUX MaTepialliB Ha | 340pPOB’sl  JIOOMHM 1 JOBKULIA. | 25. Penukiiar SIK €IMHUI
iX OCHOBI; IlpoGnemu yrwmizanii mosiMmepiB 1 | nuBUIi30BaHMi CrIOCIO yTHITi3aMii
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PIBHSHB peakwiil moiMepu3anii i NoJiKOHACHC AL
HissnbHiCHUH KOMIIOHEHT

pOo3pizHae

peaxiiii momiMepu3amii i MONMIKOHAEHCAIl]; MIacTMacH, KaydyKH, TyMy Ta
CHUHTETHYHI BOJIOKHA;

onucye

BJIACTHUBOCTI TIOJIIMEPHUX MaTepiaiB;

nopieH€

MPUPOAHI, IITYYHI i CHHTETHYHI BOJIOKHA, IUTACTMACH;

yCmanoenre

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

dompumyemupca

MpaBUI OE3MEYHOTO MOBOAKEHHS 3 CAHTETUYHUMH MaTepialaMH.
LinHicHN KOMIIOHEHT

06rpynmosye

3HAa4YeHHs] TOJIMEpiB y CTBOPEHHI HOBHX MarepialliB Ta CHHTETHYHHX

BOJIOKOH.

miacTMac B KOHTEKCTI  CTajoro
PO3BUTKY CYCIILCTBA.
CunaTeTHyHI  BOJIOKHA:  (i3W4HI

BIIACTHBOCTI 1 3aCTOCYBaHHSI.

TBEPIUX NOOYTOBUX BiAXOIIB.

26. TTepepodka moOyTOBUX
BIIXOIB B VYkpaini Ta
PO3BUHEHHX KpaiHax CBiTYy.

27. llepcnekTHBY OJep KaHHS 1
3aCTOCYBaHHSI MOJIIMEPIB 13
Harepes 3a[aHIMHI

BJIACTUBOCTSIMHU.
28. locmipkeHHS ~ MapKyBaHHS
BHPOOIB i3 MOJIIMEPHUX

MaTepiaiiB i rmmacTMac.
29. BuroToBneHHss BUPOOIB i3
TUTACTHUKOBUX TUISIIOK.

Hackpizui 3micmogi ninii

300poe’a i besnexa. Exonoeiuna besnexa i cmanutl po36umox.
Hatinommpenimmi moiiMepu Ta cepr IXHBOTO BUKOPUCTAHHSI.
Brutus nosiiMepHux MaTepiajiB Ha 30pOB’ sl JIFOAMHH 1 TOBKULIS.

[Mpobnemu yTumizaliii moxiMepis i mIacTMac B KOHTEKCTI CTAJIOTO PO3BUTKY CYCIUIBCTBA.

I pomaosrcexa 6ionogioavHicme.
Brutue nosiiMepHuX MaTepiaiiB Ha 3I0POB’ sl JTFOAMHU 1 JTOBKIJUISL.

[Ipobnemu yTumizaliii monimMepis i mIacTMac B KOHTEKCTI CTaIOTO PO3BUTKY CYCIIUIBCTBA.

Tionpuemnusicm i ghinarcosa spamomuicme
HaiinmomupeHnimi nomimMepu ta cep iXHbOro BUKOPUCTAHHSI.

Tema 6. baraToMaHiTHICTH Ta 3B’A3KHM MikK KJIacaMy OPraHiYHUX PeYOBHH

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

CITIOJIYK 3 PI3HUMH XapaKTePUCTHIHUMH ((HYHKIIOHATHPHIMH) TPYIIAMU;

3B’S3KM MIiX KJIacaMH OpTaHiYHUX
PEUYOBHH.
3arayipHI TOHATTA PO 010JOTiYHO

AKTHBHI pEeYOBUHHI (BiTaMiHwy,
dbepmenTn).
Ponp OpraHiyHoi Ximit y

PO3B’s3yBaHHI CUPOBHHHOI, €HEpreTHd-
HOI, TTPOJIOBOJILYO] TPOOJIEM, CTBOPCHHI

Hasuanvhi npoekmu

30. HatiBaxxiusii X1IMI4HI
BUPOOHHWITBA OPraHiuHoi XiMii B
VYxpaiHi.

31. JJominpHICTh Ta IIKIJIUBICTH
01010r1YHO aKTUBHUX J00ABOK.
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MPUPOAHUX Ta CHHTETUYHHUX O10JI0TIYHO AKTUBHUX PEUOBHH. HOBHX MaTepialiB.
HissnbHiCHUH KOMIIOHEHT
pOo3pizHae
OpraHiyHi CIIONYKH 32 HAJIEKHICTIO IO BiJIMOBITHAX TOMOJIOTIYHUX PAIIB;
cKaoae
PIBHSHHSL peaklii, sIKi XapaKTepu3ylOTh TEHETHYHI 3B’S3KH OpPraHidYHHX
CIIOJIYK;
oocnioicye
HasBHICTh OpPraHIYHMUX KHCJIOT Yy TPOAYKTaX Xap4yyBaHHS 3a JOMOMOTOIO
IHANKATOPIB;
yCmanoenre
3B’SI3KHM MK KJIacaMHU OPTaHIYHUX CIOJYK;
GUKOPUCMOBYE
3HAHHS TIPO OPTaHivHI CIIOMYKH JUIS MOSICHEHHS X Pi3HOMaHITHOCTI;
00OMPUMYEMbCA NPABUT
0€3MeYHOT0 MMOBOIKEHHS 3 OPraHiYHIMU PEYOBUHAMHU.
HiHHicHMI KOMIIOHEHT
YCBIOOMIIOE
HEOOXIJIHICTh 3HAHHSI BIACTUBOCTEH PEUOBHHU JJIsi BCTAHOBJICHHS ii BIUIUBY
Ha BJIACHE 37I0POB’S 1 JIOBKIJUIA,
pons opraHiyHOi XiMmii y pO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHUYHOI,
MPOIOBOJIBYOI IPOOIIeM, CTBOPEHHI HOBUX MaTepiaiB;
ouintoe
3HaueHHS 010JIOTIYHO aKTUBHUX PEUOBHH JJISI OPTaHI3MY JIIOJINHY;
nonynapusye
XIMIYHI 3HAHHS,
YCBIOOMIIOE
MPaBO Ha BJIIACHUN BUOIp 1 IPUMHATTS PilLICHHS;
BIJIMOBIAIbHICTD 32 30€PE)KEHHS TOBKIJUIS BiJ| IIKIJITMBUX BUKUJIIB;
GUCII06TII0€ CYOIHCEHNS
PO MOJKJIMBOCTI BHKOPUCTAaHHS OPTaHIYHUX CIOJIYK 3aJIe)KHO BiA IXHIX
BJIACTUBOCTEH;
oorpynmosye
3HAYEHHS OpraHiYHUX PEYOBHH Y CTBOPEHHI HOBUX MaTepialis;
poodump 6UCHOBKU
PO BAYKJIMBICTh 3HAHB MPO OPraHiyHi CIIOJTYKH.

I pomaodsmcoka gionogioanvricmy. 300poe s i besnexa. Exonoeiuna besnexa i cmamuil poseumox. Ilionpuemmueicms i hinarcosa spamommicmo
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Bionoriyno akTUBHI peuOBHHHU.
Posnb opraniuHoi Ximii y po3B’a3yBaHHI CHPOBHHHOI, eHEPIreTHUYHOI, MPOIOBONBYOI IPoOIJIeM, CTBOPEHHI HOBHX MaTepialiB.

11 knac
70 rox, 2 Tox Ha THXKIECHD
QOuikyBaHi pe3yJIbTaTH HABYAJbHO-M3HABAJIbLHOI TislJILHOCTI | 3MicT HABYAJBLHOI0 MaTepiaay | IIpakTHYHA YaCTHHA
Tema 1. Ilepionnunuii 3aKoH i nepiogu4Ha cucTeMa XiMiYHUX eJIeMEHTIB
Ydenb/yuenuus: SBume MePiOANIHOT 3MiHU | Jemoncmpauii
3HAHHEBUIT KOMIIOHEHT BJIACTUBOCTEH eNeMeHTIB 1 ixHix cronyk | 1. Pisni BapiantTu mnepiogndnoi
Ha3zusae HAa OCHOBI YSBIICHb IIPO CJICKTPOHHY | CHCTEMHU XIMIYHUX C€JICMCHTIB
S-, p-, d-eJIeMeHTH 3a IXHIM MICIIEM y MEPIOMYHIN CHCTEMI, OyIOBY aTOMIB. (moBra i kopoTka  Qopmu,
nOACHIOE Enextponsi 1 rpadiuni enexTponHi | BipTyaibHi 3D).
BQJICHTHICTB 1 CTYIMiHb OKMCHEHHS eJIEMEHTIB 2 1 3 mepiofiB y OCHOBHOMY i | (opmynu aTomiB s-, p-, d-emementis. | 2. opmu €JIEKTPOHHUX
30y/P)KEHOMY CTaHaX aTOMIiB; [puHImn «MiHIMaIBEHOT €HEpTii. opbitaneii (y Tomy umcm 3D-
HAB00UmMb NPUKIAOU 30ymKkeHuil cran aroma. BaneHTHI | IpOEKTyBaHH:).
S-, p-, d-ememenTiB. cTanu enemeHTiB. Moxiauei crymeni | 3. Moxmeni aromiB  S-, p-, d-
JisiabHICHUA KOMIIOHEHT OKHCHEHHS HEMETATIYHHUX eJIEMEeHTIiB 2 1 | enemeHTiB (y Tomy uuchi 3D-
cKnaoae 3 nepionis. MPOEKTYBAHHS).

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

aTOMIiB HEMETAJIYHUX elleMeHTIB 2 i 3 mepioliB y OCHOBHOMY i 30y’)KEHOMY
CTaHax;

ananizye

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

nopigHIoe

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

00tpynmoasye

NepioIMYHy 3MiHY BIIACTHBOCTEH €JIEMEHTIB 1 XHIX MPOCTUX PEUOBHMH Ha
OCHOBI €JIeKTPOHHOT OyJOBU IXHIiX aTOMiB;

BUCTI06TII0€ CYOHCEHHS

1010 32CTOCYBAHHSI TIEPIOJMYHOTO 3aKOHY JUIS TiepeI0aueHHs BIaCTHBOCTEH
iI[e He BIJJKPUTUX €JICMEHTIB.

Haeuanvni npoexmu

1. CrBopenHs 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PaJiOHYKIiOiB y
MEININHI.

3. BukopucranHs pajioaKTHBHUX
130TOMIB K  IHOUKATOpIB Yy
TBAPUHHUIITBI, apXEOJIOTii.
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Hackpi3ni 3micToBi J1iHii
Tionpuemnusicms i ghinancosa spamomuicms

SIBuie nepiogumdHO{ 3MiHH BJIACTUBOCTEH €IEMEHTIB 1 IXHIX CITOyK Ha OCHOBI YSIBI€Hb IIPO €JIEKTPOHHY OYZ0BY aTOMIB.

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

Yuenb/yuenunus:
3HAHHEBHIT KOMIIOHEHT

YCHAHOGNIOE

BUJIM XIMIYHOTO 3B’513KY B pEUOBHHAX 32 IXHIMU (PopMymaMu;

HAoOUmMb NPUKIAOU

PEUOBHH 13 PI3HUMH BUJAMH XiMIYHOTO 3B’SI3KY;

aMop(HUX 1 KPUCTATIYHUX PEIOBHH.
JisnbHiCHUI KOMIIOHEHT

NOACHIOE 6iOMIHHOCMI

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

MK aMOP(QHHUMHU 1 KPUCTATIYHUMHU PEUOBHHAMH;

npozHo3ye

(i3MYHI BIACTHBOCTI PEUOBHH Ha OCHOBI IXHKOI OYyZI0BU Ta OyZOBY PEYOBHH
Ha OCHOBI TXHIX ()I3UYHUX BIACTHBOCTEH.

Honnunii, KOBaJIEeHTHUH, METAIUYHUH,
BOJHEBMIA XiMiuHI 3B’s3ku. JloHOpHO-
aKIENTOPHUA  MEXaHi3M  YTBOPCHHS
KOBaJICHTHOTO 3B’S3KYy (Ha MPHKIAIL
KaTiOHY aMOHiI0).

Kpucramiuanii i amopdHuii cranu
TBEPINX PCUOBHH. 3anexHicTh
(Gi3UYHIX BIACTHBOCTEH PEUOBHMH Bif
iXHBOT OYTOBH.

Jlemoncmpauii

4. Mogeni pi3HHX TUIIIB
KpUCTANIYHUX TpaTok (y TOMY
guciti 3D-npoekTyBaHH).

5. YTBOpEeHHSI aMOHIN XJIOpPHIY 3
aMOHiaKy i riIporeH XJIOPHIY.

6. 3pazku KpUCTAIIYHIX i
aMOp(HUX PEYOBHUH.

Haeuanvni npoekmu

4. 3actocyBaHHS piakux
KpPHUCTAITIB.

5. BukopucrtaHHs pedoOBHH i3
pi3HUMH  BHJaMH  XIMIYHHX

3B’A3KIB y TEXHIIII.
6. 3HaueHHsI BOJHEBOTO 3B’SI3KY

LjinHicHM KOMIIOHEHT JUTS opranizanii CTPYKTYp
oyinioe OiomoimMepiB.
Ha OCHOBI OYyZOBM MOJIEKYJl BOJU 1 CIHPTIB MOXJIHMBICT YTBOPECHHS
BOJIHEBOT'O 3B’5I3Ky MK MOJIEKYJIaMHU BOJH, CIIUPTIB, BOJAM 1 CIIUPTIB;
BUCTI06TII0€ CYOHCEHHS
MIOJI0 3AIEKHOCTI MK BHKOPHCTAHHSM PEUOBHH Ta iXHBOIO OyIOBOKO i
BJIACTUBOCTSIMH.
Hackpi3ui 3micToBi Jinii
300pos’a i bes3nexa. Exonoeiuna 6e3nexa i cmanuti possumox. lionpuemnugicms i ghinancoéa spamommicm.
3anexxHicTh (Hi3MYHUX BIACTHBOCTEH PEUYOBHH Bif iXHBOI OyJOBH.
Tema 3. XimiuHi peakuii
Y4enb/yuennus: HeoGoporni 1 o06opotHi XximiuHi | Po3paxyHkoBi 3agaui
3HAHHEBHII KOMIIOHEHT nponecu. XiMmiyna piBHoBara. [Ipunnun | 1. OOuncineHHs 3a XiIMiYHUMH
nosAcHe Jle llarenpe. PIBHSHHSIMHU BiTHOCHOTO BHXOJY

BIUIMB PI3HUX YHHHUKIB Ha 3MIIICHHS XIMIYHOI pIBHOBaru, Ha Tigpoi3
COJIEH;

NPUHLMII Aii TaJbBaHIYHOTO €JIEMEHTAa;

HABOOUmMb NPUKIAAOU

TMugpomni3 conei.

[loHATTS Mpo raJbBaHIYHUHA €JIEMEHT
SK XIMIYHE JKEpeno eJNEeKTPUYHOTO
CTpyMY.

MPOJIYKTY peaxiiii.

JlabopaTopHi xoctinu
1. Busnauenns pH cepemoBuiia
BOJHUX PO3YMHIB COJEH 3a
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HEOOOPOTHHX 1 00OPOTHUX XIMIYHUX PEaKITiH.
JisnbHiCHUI KOMIIOHEHT

cKaoae

PIBHSIHHS peakmii TiIpoi3y colei;

DPO3pi3Hae

HEOOOPOTHI 1 000POTHI XIMiUHI peakwii;

Xxapaxkmepusye

CYTh XiMI4HOI piBHOBAry, riipomizy coiei;

npozHO3yE

MOJKJIMBICTH PEaKIlil TipOi3y COMei;

pH cepemoBuIia BOAHUX PO3UHHIB COJEH;

oobupace

YMOBH 3MIIIEHHS] XIMI9HOI piBHOBAaru OOOPOTHHIX TMPOIECIB HA OCHOBI
npuHiuny Jle IlaTense;

0ompumyembcs NPaBUIl OC3MEKH 1] YaC BUKOHAHHS XIMIYHUX JOCI/IIB;

excnepumenmanvho BuzHadae pH cepenoBuIia BOMHUX PO3YMHIB cojel 3a
JIOTIOMOTOF0 1HIUKATOPIB;

00uucno€ 3a XIMIYHIMU PIBHSAHHSAMHU BiJIHOCHHHA BUXIJl MIPOIYKTY pPEaKIIii,
00IpyHTOBYIOYM OOpaHUii CIIOCiO PO3B’sI3aHHS.
HinHicHMid KOMIIOHEHT

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

00tpynmoasye

3HaYeHHS 00OPOTHUX MPOIECIB Y JOBKULTI, TPOMHUCIOBIX BUPOOHHIITBAX;

BIUIMB TiJpotizy cosneit Ha pH rpyHTiB;

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

JIOTIOMOT'OF0 1HIUKATOPIB.

HapuanbHi npoekTn
7.anpBaHiuHUN  €NMEeMEeHT 3
KapTOILIi, TUMOHY.

8.Bumu 1 mnpuHOUIU poOOTH
MaJlUX JDKEped  eJIEKTPHUYHOTO
CTpyMy, YTHII3aIis iX.

Hackpizui 3MicToBi JiHii
Lionpuemnusicmo i ghinarcosa 2pamommuicniv
TToHATTS 1TPO TajabBaHIYHUN CIIEMEHT SIK XIMIYHE JDKEPEIIO CTPYMY.

Tema 4. Heopraniuni pe4oBHHH i iXHi BJacTHBOCTI

Y4yenb/yuyeHnuus:
3HAHHEBMIT KOMIIOHEHT
Hazueae
HaUMOIMpeHiNi y IpUpO/Ii MEeTaJIiYHI i HEMETaIiuHi eJIeMEHTH;
NpPEJICTABHUKIB  KJIACiB  HEOPraHIYHUX CIIONIYK 332  CHCTEMAaTHYHOIO
HOMEHKJIATYPOIO;

Hemeramm. 3araigbHa
XapaKTepucTuka HemeramiB., Di3uuHi
BJIACTHUBOCTI.

Anotponis. Anotponsi Moaudikamii
PEYOBHH HEMETAIIUHUX €JIEMEHTIB.
SBume agcopoiii.

Po3spaxynkosi 3agaui

2. O0uuCIeHHs KIJIBKOCTI
pedoBuHH, Macu abo o00’emy
MPOAYKTY 3a PIBHSAHHIM XiMi4HOT
peaxiiii, KO OJWH i3 pearcHTIiB
B3TO B HAUIMIIKY.
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NOACHIOE

CYTb SIBHIIA ATOTPOIIii;

BiIMIHHOCTI BJIaCTUBOCTEN anoTponHux Monudikarmiit Oxcureny, Cynbsdypy,
Kap6ony, @octhopy ixHIM KiTBKICHIM CKIIaZoM abo 0yT0BOIO;

CyTh SBHINA aACcOpOLii; aHTPOMOTeHHI i NPUPOAHI NPUYMHHU IMOSBU B
atMocdepi OKCUIB HEMETATIYHUX EIICMCHTIB;

HABOOUmMb NPUKIAAOU

anotpornHux Mogudikamii Oxcureny, Cynsdypy, Kapbony, Pocdopy;
CTHOJNYK HEMETaliYHHUX eleMeHTIB 3 [imporeHoM (TigporeH XJOpui, TiApOTeH
cynbdia, aMOHiaK);

B32€MO3B’SI3KiB MiJK PEUYOBHHAMH.

HisinbHiCHUA KOMIIOHEHT

cKnaoae

PIBHSHHS, 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
BOJIHEM 1 MeTalIaMuy;

BIJJHOBHI BJIACTHBOCTI
METAIIYHUX EJIEMEHTIB,;

peaxiiiii, fKi XapakTepu3ylOTh OCOOJHMBOCTI BOJHHX PO3YWHIB TipoTeH
xynopuny (3 ocHOBamM), TriiporeH cyinedigy (3 Jyramu), amoHiaky (3
KHCJIOTaMHu);

peaxiiiii, siki XapakTepu3yIoTh XiMiUHI BIIACTUBOCTI Ta OJIepaHHS OCHOBHHX,
KHCJIOTHUX Ta aM(OTEPHUX OKCHUJIIB;

KHCJIOT, OCHOB, amdoTepHux rizpokcuai (Amominiro i L{uHky), cepenHix i
KHCIIUX COJIEH;

peakuid HIiTpaTHOI 1 KOHLEHTPOBAaHOI cCynb(paTHOI KHUCIOT 3 MAarHiem,
IIMHKOM, MiJIJTIO;

xapaxkmepu3sye

MeTajJu 1 HeMeTayu, iXHi (i3MyHi BIACTHBOCTI Ta 3acTOCyBaHHS (Y TOMY
YHCII CIUTaBiB METANIB);

3aCTOCYBaHHS TiIPOTeH XJIOPUIY, TIPOTeH cyb(diay, aMOHiaKy;

¢i3uyHl Ta XiMiYHI BIACTHBOCTI (B3a€EMOIS 3 MarHi€eM, IIMHKOM, MiJUIIO)
HITPATHOT i KOHIIEHTPOBAHOI CYIb(ATHOI KUCIIOT;

3acrocyBaHHs riapokcuiB Hatpito 1 Kanbiiro;

MIOLIMPEHHS CONEH Y IPUPOIi;

BOJHIO ¥ BYIVICHIO B PEAKISIX 3 OKCHIAMHU

OkuCcHI Ta BIIHOBHI BIIACTHUBOCTI
HeMeTaliB. 3aCTOCYBaHHSA HEMETAIB.

Crionyky HEMETalliYHUX EJIEeMEHTIB
3 T'imporenom. OcoOIMBOCTI BOIHUX
PO34HHIB ITUX CIOJYK, X 3aCTOCYBaHHSI.

OKkcuad HEMETATYHHX EJIEMEHTIB,
iX ymicT B aTMocepi.

Kucnoru. Kucnorsi JIOIIII.
OcoOnuBocti  B3aeMonil MeTaliB 3
HITPAaTHOIO i KOHIICHTPOBAHOIO

Cynb(haTHOIO KHCIOTaMHU.

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

AmoMigiii 1 3ami30:
XIMIYHI BJACTUBOCTI.

3acTocyBaHHS MeETalliB Ta
CILIABIB.

OcHOBH. Bmactusocri,
3acTocyBaHHs TimpokcuniB Hatpiro i
Kanbiro.

Comi, X MOMUPEHHS B MPHUPOJII.
Cepenni Ta kucii comi. [loHsTTS TIpO
JKOPCTKICTH BOAM Ta crmocoowm  ii
YCYHEHHSI.

CyuacHi cuIIiKaTHI MaTepialu.

MinepanbHi g00puBa. [loHATTS TIpO
KHCJIOTHI Ta Jy’KHi IPyHTH.

SkicHi peakiii Ha JAesKi HOHH.

Biojoriyne 3HaYeHHS METaIlYHHX 1
HEMETATIYHUX €JIEMEHTIB.

I'emernuHi 3B’SI3KM MK OCHOBHHMH
KJIacaMH HEOPraHIYHUX CIHOJYK.

¢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. BusiBnieHHsl 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.

MIDK

HapuanbHi npoekTn

7. Ulty4ni anmasu y TeXHili.

8. PaitionajbHe ~ BUKOpPUCTAHHS
MoOpHB Ta mpoOiieMa OXOPOHHU
JIOBKIJLIAL.

9. 3anobiranus HETaTUBHOMY
BIUITMBOBI HITpaTiB Ha OpraHizMm
JIIOAMHHU.

10. Heopraniusi
dhapmarrii (abo

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

nopienioe

¢i3uYHI Ta XIMiYHI BJIACTHBOCTI METaJiB (aJIFOMIHIHM 1 3al1i30) 1 HEMETalliB,
OKCHIIB METAIIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

0COOJHMBOCTI BOJHHMX PO3YHMHIB TiAPOTeH XJIOPUAY, TiIporeH cCyibdiny,
aMOHIaKYy;

ocHOB (rigpokcuaiB Harpiro i Kanbiiro);

aHanizye i maymauums pe3yybTaTH TOCIIIKCHbB;

npozno3sye pH cepenoBuIna KHCIOTHUX 1 JTIy>)KHUX IPYHTIB;

YCMAaHno6110€ TEHETUYHI 3B SI3KM MK OCHOBHUMH KJacaMH HEOPTaHIYHUX
CTIONYK;

npoeooums SAKiCHI peakuii ¥ BH3HAa4Yae B po3unHax HoHm: Depymy(2+),
®epymy(3+), ocamkyroun ix myramu, bapito, amoHir, cumikar- i oprodocdar-
10HH;

odocnioicye

SIKICHHMH CKJIaz COJIEH;

azcopOIiiHy 31aTHICTh aKTUBOBAHOTO BYTULIS Ta aHAJOTIYHHUX JIKAPCHKUX
npenaparis;

AHANI3y€ BUIN JKOPCTKOCTI BOJH 1 MponoHye Oe3ledHi criocoOu YCyHEHHS
YKOPCTKOCTI BOJU y TTOOYTi;

0ompumyembcs NPaBUIl OC3MEKH I1i]] YaC BUKOHAHHS XIMIYHUX JOCI/IIB;

00uUCAI0€ 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# KOMIIOHEHT

PpOOUmMb 6UCHOBKU HA OCHOBI CITIOCTEPEIKCHB;

00tpynmoasye

3HAYCHHS aJIOTPOIHUX MEPETBOPEHB;

NPUYMHH ICHYBaHHS KHCJIOTHHX 1 Ty>KHUX IPYHTIB;

ouine

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

HAMBAXUIMBININX MTPEJCTABHUKIB OCHOBHUX KJIACIB HEOPTaHIYHUX CITONYK;

00600umb

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
oprodocgaris JTYKHUX i
NYKHO3EMEITbHUX  METATIYHUX
eJIEMEHTIB, COJIEH aMOHIIO.

14. VYcyHeHHS TUM4YacoBOi i
MOCTIHHOT JKOPCTKOCTI BOJIH.
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METaJIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

VIUTUB )KOPCTKOT BOAM Ha MOOYTOBI MPUIAaIH i KOMYHIKaIii;

BUCTI06II0€ CYOHCEHNS

0710 610JI0TI9HOT POl 030HY 1 HOTO 3aCTOCYBaHHSI, €KOJIOTIYHIX HACTIAKIB
BUKUAIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynsdypy;

KHUCJIOTHUX JOIIiB, TAPHUKOBOI'O €(EKTy, HepaliOHATbHOTO BHUKOPHCTAHHS
MiHEepaJIbHUX TOOPHB.

Hackpi3ni 3micToBi J1iHii
T pomaosncoka sionogioanvicmo

Kucnorni gomi.

IToHSATTS TIPO JKOPCTKICTH BOJIU Ta CITOCOOM ii yCYHEHHS.
300pos s i besnexa

SIBure agcopOmii.

3acTocyBaHHS BOJTHUX PO3YMHIB TiPOTEH XJIOPUAY, TiApOTeH Ccynb(dimy, aMOHiaKy.

KucnorHi gomi.

BrnacTtuBocTi i 3acTocyBanHs rimpokcuniB Harpiro 1 Kanbiiiro.

IToHSATTS TIPO JKOPCTKICTH BOJIU Ta CITOCOOW ii yCYHEHHS.
Exonoeiuna besnexa i cmanuii po3gumox

SIBurie agcopOmii.

3acTocyBaHHs BOJHUX PO3YMHIB TiIPOTEH XJIOPHUIY, TIAPOreH Cyibdiny, aMOHIaKy.

KucnorHi gormi.

Lionpuemnusicmo i ghinarcosa 2pamomuicniv
®di3uyHi BJIACTUBOCTI METaJIiB Ha OCHOBI iXHBOT OYIOBH.
AnroMiHi# i 3a1i30: ¢i3uyHi 1 XiMi4HI BIACTHBOCTI.
3acTocyBaHHs METaJliB Ta IXHIiX CIUIABiB.
3acTocyBaHHS HEMETAIIB.

3acTocyBaHHS BOAHUX PO3YMHIB TipOreH XJIOPUAY, TiAporeH cyabdiny, aMoHiaKy.

BrnactuBocri i 3actocyBanHs rizpokcuais Hatpito 1 Kasiswiro.
[ToHATTS PO KOPCTKICTH BOJM Ta CIIOCOOU 11 yCYHEHHSI.

OO0uncneH s KUTBKOCTI peYOBHHH, Macu 200 00’ eMy MPOJIYKTY 32 PIBHIHHSAM XiMIYHOI peakllii, sIKIO OJIMH 13 PeareHTIB B3ATO B HA/UIUIIIKY.

Tema 5. Ximis i mporpec JoacTBa

Y4yenb/yuyeHnuus:
3HAHHEBMIT KOMIIOHEHT
HABOOUMb NPUKIAOU 32CTOCYBAHHS XIMIYHHX CIIONYK Y Pi3HUX Tally3iX Ta y
MOBCSAKICHHOMY >KUTTI.
HinHicHN KOMIOHEHT
OyiHl0€ 3HAYCHHS XiMii y CTBOPEHHI HOBHX MaTepiajliB, PO3BUTKY HOBHX

Pomp ximii y cTBOpeHHI HOBHUX
MaTepialiB, PO3BUTKY HOBUX HaIpsSIMiB
TEXHOJIOT1H, pO3B’sI3aHHI MPOJIOBOIBYO],
CHUPOBHMHHOI, EHEPreTHYHO1, EKOJIOT14HO1
pooeM.

«3eneHay XiMisl: CydacHI 3aBIaHHS

HapuanbHi npoekTn
15. BupimieHnns
yTHmi3amii pi3HUX
CNEKTPUYHUX JIAMIL.
16. IlinrotoBka ece iHO3EMHOIO
MoBOIO «Pomp XiMmii y MoeMy

pobaeMu
BUJIIB
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HaIpsAMiB TEXHOJIOTiH, pO3B’sI3aHHI MPOAOBOJIBYOI, CHPOBUHHOI, EHEPTETHYHOI, | TIepe]] XIMIYHOI0 HAayKOI Ta XIMIYHOIO | JKHTTI».
eKoJoriuHoi mpodieM; TEXHOJIOTI€IO.

yceioomare

3HaueHHS HOBOI (himocodii y Ximii 1 BIACHOI IpOMAASHCHKOI MO3MUINT IS
peaizanii KOHIEMIii CTaIoro po3BUTKY CYCHIbCTBA;

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

MpaBO HA BIACHUW BHUOIp 1 MPUAHATTS PIlICHHS;

BiJINIOBIIaIbHICTD 32 30€PEKCHHSI IOBKIJUIS BiJ| IIKIJUIMBUX BUKUJIIB;

nonyaapu3sye XiMidHi 3HaHHS;

Kpumuuno cmagumoscs 10 XiMI9HOI iHpopMaIlii 3 pi3HUX Kepe;

BUCTL06TIIOE CYOHCEHHA

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

8UPOONAE 671ACHI CMa6eHHA 10 TIPUPOJIH SIK HAMBHIIOI IIHHOCTI.

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

Ponp ximii y cTBOpEHHI HOBHX MartepiaiB, pO3BUTKY HOBHUX HaNpsSMiB TEXHOJOTIH, PO3B’A3aHHI IMPOJOBOIBYOI, CHPOBUHHOI, EHEPTETHYHOI, €KOIOTIYHOT
npooiem.

«3eneHa» ximisl.




