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(maka3 Ne 1407 Bix 23.10.2017 p.)

XIMIA

10-11 kiaacu

PiBenb cTtanaapry

Haguanena nporpama
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MHOACHIOBAJIBHA 3AIINCKA

Ha cyudacHomy erami pO3BHTKY CYCIIJIbCTBA BCE OYEBHJIHININM CTa€ 3HAYCHHS MPUPOAHHYUX HAYK JJIA peatizalii KOHIEMINl CTaloro
po3BuTKY. He BUIaskoBO B pi3HMX KpaiHaxX CBITY MWJIbHA yBara MPHUAUISETHCS BJOCKOHAJICHHIO CHCTEMHU MPUPOAHMYOI OCBITHU, B TOMY YHUCHI i
xiMiuHO1. PedopmMyBaHHS CHCTEMHU OCBITH IpH IbOMY Iepeadadae ii BIAKPHUTICTh 1 BaplaTUBHICTh, PI3HOMAHITTS (OpM 1 METOIIB OpraHizaiii
HaBYaJIbHOI AISUTBHOCTI, TOOTO AU EpEeHITIaIlii0 HAaBYaHHSI.

Ximist, Oyydd NPUPOAHUYMM MPEAMETOM, Ma€ BEJIMYE3HUIN MOTEHIIIad HaBYaHHS 1 po3BUTKY. be3 3HaHHA 1 po3yMmiHHS XiMiuHOI dopMu
pPyXy MaTepii HEMOXJIMBO YSIBUTH COO1 Cy4acHY HAyKOBY KapTHHY CBITy. AJDKe CBIT, IO HAC OTOYy€ — L€, MEPII 3a BCE, CBIT PEUOBHH, SKi €
OCHOBOIO KHMBOI 1 HEXXHBOI TIPUPOIH.

HapuansHa nporpama 3 ximii mia 10-11 ximaciB 3akiafiB 3aranbHOI CepeHbOI OCBITH po3poOiieHa Ha mijacrtaBi [lepkaBHOTO cTaHmapry
0a30B0i 1 MOBHOI 3araJibHOI CepeHbOI OCBITH, 3aTBEPIKEHOr0 mocraHoBoro KaGinery MinictpiB Ykpaiau Big 23.11.2011 Ne 1392. IIporpama
MpU3HAYCHa Il HAaBYaHHS XiMil Ha piBHI CTaHAapTy, TOOTO y Kjacax, Je XiMis He € MpodUIbHUM MpPeaIMETOM. 3MICT mporpamu 0a3yeThcsi Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMH B OCHOBHIH IIKOJI, 1 € APYTUM — BUIIUM KOHIIEHTPOM BHUBYEHHS XiMii.

VY mnpomeci HaBYaHHS MpeAMETa MOKHA BUKOPHUCTOBYBATH JOJATKOBI TOJAMHM HABYAIBHOTO IUJIaHy, L0 MPU3HAYEHI JUIsi BUBYEHHS
CIELKYpCiB, (GaKyIbTaTUBIB 1 KypCiB 32 BUOOPOM, OPIEHTOBAHUX, 3aJIE)KHO B1Jl IPOQLII0 HaBYaHHS, HAa IOCHJIEHHS MIKITPEIMETHUX 3B S3KIB XiMii 3
IHIIMMH HayKaMH.

BuBuenHs Ximiil y crapiuiid MIKOJi Ha PiBHI CTaHJAApTy CIPSMOBAaHE Ha MoJaiblie (pOPMYBAHHS y BUITYCKHUKIB HayKOBOTO CBITOIJIANY,
XIMIYHOI KyJIbTYpH SIK CKJIQJHUKA 3arajibHOI KyJIbTYpH CY4acHOI JIFOJMHY 1 PO3BUTKY IXHHOTO TBOPYOTO MOTEHIIATY 337151 YCIIIIHOT colliai3aii B
Cy4aCHOMY CYCIIJIbCTBI.

BunyckHUKH cTapioi MIKOJIM — L€ IUIICHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3AaTHI JO KPUTUUYHOTO MUCIEHHS; TPOMAJSTHU 1 ATPIOTH 3
aKTUBHOIO KHUTTEBOIO MO3UINETO, SIKI JIFOTH 3T1AHO 3 MOPaIbHO-ETUYHUMH MPUHITUIIAMHE 1 TPUHMAIOTh BiNOBIAaTbHI pillleHHS; IHHOBAaTOPH, TOTOBI
3MIHIOBATH HABKOJIMILHIH CBIT, pO3BUBAaTH €KOHOMIKY, KOHKYPYBaTH Ha PUHKY Ipalli, BAUTUCS BIPOJIOBXK KHUTTS.

Mera HaBuaHHS XiMmii Ha piBHI CTaHAapTy BIANOBiJa€ METI MOBHOI 3arajibHOi CEpeJHBbOI OCBITH 1 HoJsArae y 3a0e3nedeHHi
3arajlbHOOCBITHBOI MiATOTOBKH 3 NpeaMeTa, 10 meperdadyae yMiHHS MOSCHIOBATH XIMIYHI SBMINA, POOMTH OOIPYHTOBaHI BHCHOBKHM NPO HUX,
YCBIJIOMJTFOBATH BIUTMB HayKH 1 TEXHOJIOTIN HA 3MIHY MaTepiajabHOTO, IHTEIEKTYAIbHOTO i KYJIBTYPHOTO CEPEIOBHIIL.

Mera HaBuaHHA XiMii Ha pIBHI CTaHJApTy JOCATAETbCS Ha OCHOBI peasi3allii 3aBJaHHS XIMIYHOI OCBITH — ()OpMyBaHHS 3acob0amu
HABYAJIHHOTO MpeIMETa KIIYOBHX i MPeAMEeTHUX KOMIIETEeHTHOCTEM.

HaBuanns ximii y ctapiuiid IIKoJii CpsIMOBaHE HAa BUKOHAHHS TAKUX OCBITHIX, PO3BUBAJILHUX 1 BUXOBHUX 3aB/IaHb.

— MOTTHOJIIOBATH 1 PO3UIMPIOBATH 3HAHHS MPO XIMIYHY CKIIQJIOBY NMPUPOJHHYO-HAYKOBOT KAPTHHU CBITY: HAWBAKJIMBINI XIMiYHI MOHSTTS, 3aKOHU i
3aKOHOMIPHOCTI, TeOpii 1 MpoLecH; CyyacHy XiMiYHY HOMEHKIIATypy PEUOBHUH;



— PO3BHBATH YMiHHS CAMOCTIHHO HaOyBaTH XiMiuHi 3HAHHS 3 PI3HUX 1HPOPMALIHHUX PKEPET Ta Y X0l eKCIIepUMEHTATBHUX JOCIIKEHb 1

KPUTHUYHO X OCMHUCIIKOBATH,; 3aCTOCOBYBATU OTpI/IMaHi 3HaHHA JJIA ITOACHCHHA BJIACTUBOCTEH pPE€4YOBUH 1 piSHOMaHiTHI/IX XIMIYHHX SABUIII, 0e31eYHo

BHKOPHCTOBYBAaTH PEUYOBHMHHU 1 MaTepiaiy; OI[IHIOBATH POJIb XiMii y pO3BUTKY CY4aCHHMX TEXHOJIOTIH Ta pO3B’si3aHHI TJI00aIbHUX MPOOJIEM; TBOPYO
PO3B’s3yBaTH TPAKTUYHI 3aBJaHHS XIMIYHOTO XapaKTepy y TOBCAKICHHOMY JKUTTI, MOIEPEKYBATH SBUIIA, IO 3aBJalOTh IIKOJIU 3JIOPOB'IO

JIFOJIMHH 1 JTOBKIJIIIO;

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

XIMIYHO TPaMOTHOTO CTaBJICHHS JI0 BIIACHOTO 3JI0OPOB'S 1 JOBKIJUIS.

Brecok ximii y (hopMyBaHHS KIIFOYOBHX KOMIIETCHTHOCTECH YUHIB PO3KPUTO B TAOIHIII.

KommneTeHTHiCHUIT MOTEeHIIAJ HABYAJIBHOIO MIPpeAMeTa XiMist

K.moqomf IIpenmeTHuii 3MicT KJII0Y0BOI KOMIIETEHTHOCTI i HaBYaJILHI pecypcHu 1 il popMyBaHHSA
KOMIIETEHTHICTh
Cninkyeanus YMminns:
0epIHCaAHOI0 - BUKOPUCTOBYBATH B MOBJICHHI XIMI4HI TepMiHH, HOHATTS, CUMBOJIM, Cy4yacCHY YKpaiHCbKY HAyKOBY TEPMIHOJIOTIIO 1
(i pionoio y paszi HOMEHKJIATypYy;
8iOMIHHOCI) - (hopmynroBaTH BIAMOBIIb HA TOCTABJICHE 3AMIUTAHHS;
Moeamu - apryMEHTOBAHO OIUCYBATH X1J 1 yMOBH IIPOBEJIEHHS XIMIYHOTO €KCIIEPUMEHTY;

- 00roBOPIOBATH PE3YIbTATH JTOCIIKEHHS 1 pOOUTH BUCHOBKH;
- OpaTu yyacTh B OOTOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, YITKO, 3pO3YM1JI0 BUCJIOBIIIOBATH CBOIO AYMKY;
- CKJIaZIaTH YCHE 1 MUChMOBE MOBIJOMJIEHHS Ha XIMIYHY TEMY, BUTOJIOLTYBaTH HOTO.
CraBiieHHA:
- IIaHyBaTHU HAyYKOBY YKPaiHChKY MOBY;
- KpUTUYHO CTaBUTHUCH JI0 MOB1IOMJIEHb XIMIYHOTO 3MICTY B MEAIMHOMY IpOCTOpi;
- IOTYJISIPU3YBATH XIMi4HI 3HAHHS.
HaBuaJabHi pecypceu:
- MIAPYYHHUKH 1 TOCIOHUKH, HAYKOBO-TIONYJISIPHA 1 XY O0XKHS JIITepaTypa, eJIeKTPOHH1 OCBITHI PECYPCH;
- HaBYaJIbHI MPOEKTH Ta MPE3EHTYBAaHHS IXHIX Pe3yJIbTaTiB.

Cninkysanns

YMmiHHA:




iHO3eMHumMu
moeamu

- YUTATH W PO3YMITH 1HIIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XiMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTHU MOBIAOMJICHb 13 BUKOPUCTAHHSIM 1HIIOMOBHHX JKEPEIT;
- YUTATH 1HO3EMHOIO MOBOIO 1 ITPaBUJIBHO BUKOPHUCTOBYBATH XIMIUHY HOMEHKIIATYPY;
- MMOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMIYHY TE€PMiHOJIOTIIO.
CraBJieHHS:
- IKaBUTHUCH 1 OLIHIOBATH 1H(POPMAILIIIO XIMIYHOTO 3MICTY iIHO3EMHOIO MOBOIO;
- PO3MOBIISATH Ha XIMIYHI TEMH i3 3aI[iKaBIICHUMH HOCISIMU 1HO3EMHHX MOB.
HaguanabHi pecypcu:
- MeJIiiiH1 1 IPYKOBaHi JiKepena iIHO3eMHOI0 MOBOIO.

Mamemamuuna
Komnemenmmuicmo

YMminns:

- 3aCTOCOBYBATH MaTeMaTUYH1 METOJU JUI PO3B ‘A3yBaHHS XIMIYHUX 3aBJIaHb;

- BUKOPHMCTOBYBATH JIOIIYHE MMCJIEHHS, 30KpeMa, Ui PO3B’A3yBaHHS PO3PaxXyHKOBUX 1 €KCIEPUMEHTAIbHUX 3a/ad,
IIPOCTOPOBY YSBY JJISl CKJIQAAHHS CTPYKTYpHUX (HOPMYI 1 MOJIeTIel peYOBHH;

- OyayBaTH 1 TIyMaduTH rpadiku, cXemu, JiarpaMu, CKJIaJaTH MOJIEII XIMIYHHUX CIIOTYK 1 TPOIIECIB.
CrasiieHHs:

- YCBIJOMJIIOBATH HEOOXIAHICTb MAaT€MaTUYHUX 3HaHb U1 PO3B’SI3yBaHHS HAYKOBHUX 1 TEXHOJOTIYHHUX XIMIUHHUX
npooieMm.
HagsuaubHi pecypen:

- HaBYaJIbHI 3aB/IaHHS Ha BUKOHAHHS O0YMCIIEHb 3a XIMIYHUMHU (OpPMYJIaMU 1 pIBHSIHHIMU pPeaKIii;

- TIpeAcTaBieHHs 1HQopMalii B YHUCIOBIM 4M TpadiuHiil Gopmax 3a pe3ynbTaTaMHM XIMIYHOTO EKCIIEPHUMEHTY Ta
BUKOHAHHS HABYAIBHUX MTPOEKTIB.

Ocnoeni
KOMHemeHmHoCmi y
npuUpoOOHUUUX
HayKax i
mexHon02iax

VYminusa:
- MOSICHIOBATH TIPUPOIHI SBHIIA, TTPOIIECH B )KUBUX OPTaHi3Max 1 TEXHOJIOTIYHI MIPOIIECH Ha OCHOBI XIMIYHHUX 3HAHb;
- (hopmymroBaTH, 0OTOBOPIOBATH 1 PO3B’I3yBaTH MPOOIEMH MTPHPOTHIYO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTH JOCTI/IU 3 PEUOBHHAMH 3 ypaxXyBaHHAM iXHiX (I3UUHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEpUMMEHTAIbHI 3aBAaHHS 1 IPOEKTH, BAKOPUCTOBYIOUM 3HAHHS 3 1HIIUX MPUPOIHUYHMX MPEAMETIB;
- BUKOPHUCTOBYBATH 33 MPU3HAYCHHAM CYYacHI MPUIIaIH 1 MaTepiaiu;
- BU3HAa4YaTu NpoOaeMu JOBKIJUISA, IPOIMOHYBATH CIIOCOOHU iX BUPIILICHHS;
- TOCTIPKYBaTH MPUPOIHI 00'€KTH.




CrasBiieHHs:

- YCBIIOMJIIOBATH 3HA4YCHHS NPUPOAHUYMX HAyK JJIsS Mi3HAHHS MaTepiajJbHOTO CBITY; BHECOK BUIATHHX YYEHHX Y
PO3BUTOK MPUPOJHUYUX HAYK;

- OL[IHIOBATH 3HAYCHHS MPUPOJHUYUUX HAYK 1 TEXHOJIOT1H JUIsl CTATIOr0 PO3BUTKY CYCIUIBLCTBA;

- BUCJIOBIIIOBATH CY/IPKEHHS 1100 IPUPOTHUX SBUIIL 13 MOTIISAY Cy4acHOI PUPOJTHUYO-HAYKOBOI KAPTHUHU CBITY.
HaguanbHi pecypcu:

- HaBYaJIbHE O0JIaTHAHHS 1 MaTepialii, 3ac00M YHAOUHECHHS;

- MDKIIPEIMETHI KOHTCKCTHI 3aBaHHSI,

- iHopmariiiHi i aHAMITUYHI MaTepianu 3 MpoOJeM CTaHy JOBKIIA, OLIAAHOTO BUKOPHCTAHHSA MPUPOIHUX PECYPCIB 1
CUHTETHYHUX MaTepialis;

- iHopMarliiiHi MaTepiaiv Ipo Cy4acHi TOCSITHEHHS HAyKH 1 TEXHIKH;

- maTeHTHi 06a3u JaHUX PO BUHAXOIH.

Inghopmauiiino-

uugposa
Komnemenmmuicmao

YMminns:

- CTBOPIOBATH 1HPOPMAIiIiHI MPOAYKTH XIMIUHOTO 3MICTY.
CrasiieHHs:

- KpUTUYHO CITIBCTABJIATH 1 OLIHIOBATH XIMI4YHY 1H(OpMaIito 3 pi3HUX 1HYOpMAILIIIHUX pecypciB;

- IOTPUMYBATUCh ABTOPCHKOT'O MpaBa, eTUYHUX MPUHIIHIIIB MOBOPKEHHS 3 1H(opMalli€ro;

- YCB1JIOMJTIOBATH HEOOX1IHICTh €KOJIOTTYHUX METO/IIB Ta 3ac001B yTUIi3alil HM(YPOBUX MPUCTPOIB.
HagsuaubHi pecypen:

- €JIEKTPOHH1 OCBITHI pecypcH (0a3u JaHUX MPO PEYOBHUHU Ta IXHI XapaKTEPUCTUKH);

- BIpTyaJbH1 XiMi4H1 JabopaTopii.

Yminna euumuca
B6NPOO06IHC HCUMMA

Yminus:
- OpraHi3oByBaTH CaMOOCBITY 3 XiMii: BU3HAYaTU METY, IUIaHyBaTH, 100UpaTH HEOOXi1IH1 3aco0u;
- CIIOCTepiraTu 3a XiMiYHUMHU EPEeTBOPEHHAMH B 00’ €KTaX Ta MPOBOAUTH XIMIYHUN €KCIIEPUMEHT;
- BUKOHYBaTH HaBYaJIbHI MPOEKTH XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.
CrasiieHHs:
- IKaBUTHUCS MOJISIMU B XIMIUHINA HayI[l Ta TEXHOJIOT'11, HOBUMU PEYOBHHAMH 1 MaTepiajlaMH, 3aCTOCYBaHHAM iX;
- IParHyTH CaMOBJIOCKOHAJICHHS;




- OCMHCITIOBATH PE3YJIbTaTH CAMOCTIHHOTO BUBYCHHS XiMil;

- PO3YMITH NIEPCIIEKTHBY BJIACHOTO PO3BUTKY YIIPOJIOBXK JKHUTTS, MIOB'SI3aHOTO 13 XIMIYHUMH 3HAHHSIMH.
HaBuaJubHi pecypceu:

- MEIIIHI JpKepena, TUAaKTUYHI 3acO0M HaBYaHHSI.

Iniyiamuenicmo i
nionpuemnugicmep

Yminusa:

- BUPOOJIATH BJIACHI I[IHHOCTI, CTABUTH LT, TISATH 33Tl TOCSITHEHHS 1X, CIUPAIOYMCh Ha XIMIYHI 3HAHHS;

- 3aTy4aTy MapTHEPIB 10 BAKOHAHHS CITIJIBHUX MPOEKTIB 3 X1Mii]

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

CrasBiieHHs:

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

- BUB2)XCHO CTABUTHCA JI0 BUOOPY MaiilOyTHHOTO HANpPsIMy HaBUAHHSI, TTOB’S3aHOTO 3 XIMI€I0;

- OyTH TOTOBHMH JI0 3MiH Ta iIHHOBAIIi}.

HaguanbHi pecypcu:

- JiTepaTypa Npo YCHIIIHUX BUHAX1IHUKIB 1 MANPUEMIIIB;

- 3yCTpidi 3 YCHIUTHUMH JIIOJIbMU;

- O13HEC-TPEHIHTH, eKCKYpPCii Ha Cy4acH1 MiANPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomMnemenmmuocmi

YMminns:

- PO3YMITH 1 BUKOHYBAaTH BCTAHOBJIEHI JIEpKaBOIO 3aKOHHM 1 IPpaBUJIa I0A0 30€peKeHHs TOBKIILIA;

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

- MPAIIOBATH B TPyl 3allIKaBJICHUX JItOJIeH, CHIBIPALIOBATH 3 IHIIMMU TpyHamMH, 3aJIy4aTd HIUPUIY FPOMAACHKICTh A0
PO3B’s3yBaHHS TPOOJIEM 30€pEeKEHHS TOBKIJUISL.
CraBiieHHA:

- BUSIBJIATU TIATPIOTUYHI MTOYYTTS 10 YKpaiHu, JIF0OOB /10 MaJioi 0aThKiBIIUHU;

- TOTPUMYBATHCh 3aralbHOBU3HAHUX MOPAJIbHUX MPUHLUIIB 1 HIHHOCTEH 1 OyTH rOTOBUMH BiJCTOIOBATH LI MPUHLIUIH 1

LIIHHOCTI;
- BUSIBJIATH 3al1IKaBJICHICTh Y IEMOKPATUYHOMY OOJIallITyBaHHI OTOYEHHS ¥ €KOJIOTIYHOMY OOJIaIITyBaHH1 JOBKUILIS;




- OIIIHIOBAaTH HEOOXITHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOIHOTO CITIBPOOITHUIITBA;
- IIAHYBAaTH PO3MAITTSI TYMOK 1 MOTJISIIIB;
- IIHYBATH ¥ IIaHYBaTH BHECOK BUAATHUX YKPAiHIIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaBuaJubHi pecypcu:
- HaBYaJIbHI 1 COLiabHI TPOCKTH, TPEHIHTH.

Oobiznanicme ma
CAMOBUPAICEHHS Y

cghepi Kynemypu

Yminusa:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0M 1 MaTepiaiu sl BTUICHHS XY/A0KHIX 1/1eH 1 BUSBICHHS BJIACHOI TBOPYOCTI;
- MOSICHIOBATH B3a€MO3B 130K MHUCTEIITBA 1 XiMil.
CraBiieHHs:
- LIHYBaTH BITYMU3HSIHY 1 CBITOBY KYJIbTYPHY CHAILINHY, 0 K0T HalleXkKaTh HayKa 1 MHCTELITBO.
HaguanbHi pecypceu:
- TBOpHU 00PA30TBOPUYOTO MUCTEITBA, MY3UUHI i JIITEpaTypH1 TBOPH SK LIIOCTpALlii 1O BUBYEHHS XIMIYHHX SBUII;
- KOHTEKCTHI 3aB/IaHHS;
- CHHXPOHICTHYHA TAaOJHUIIS.

Ekonociuna
zpamommuicme i
300poee xcumms

Yminusa:
- YCB1JIOMJTIOBATH NMPUYMHHO-HACIIKOBI 3B’SI3KM Yy IPUPOJI 1 i1 LITICHICTD;
- BUKOPUCTOBYBATH XIMIUH1 3HAHHSA JUIS TOSICHEHHS] KOPUCTI 1 KO 3A00YTKIB XiMii 1 XIMIYHOT TEXHOJOTI1 IS JIOAUHU
1 TOBKULIA;
- 00JaIITOBYBATH BJIACHE )KUTTEBE CEpeOBHILE O€3 KO sl ce0e, IHIIUX JTI0EH 1 TOBKIJUIS,
- TOTPUMYBATHUCSA 3I0POBOTO CIIOCOOY KUTTS;
- 6e3MeYHO MOBOJUTHCH 13 XIMIYHUMU CIOJIYKaMHM 1 MaTepiajjaMu B MOOYTI;
- OpaTu ydacTb y peaii3allii mpoeKTiB, CIPSIMOBAHUX HA TOJIMIIEHHS CTaHY JOBKIJUIS 3aBIISKU JOCATHEHHSIM XIMI4HOL
HayKH;
- TOTPUMYBATHCS TIPABIIT €KOJIOT1YHO BUBAKEHOI MOBEIIHKHU B JOBKIJITI.
CrasBJieHHS:
- NIATPUMYBATH U YTUTIOBATH Ha MPAKTUILII KOHLIEMIIIIO CTAaJO0ro pO3BUTKY CYCIIIbCTBA;
- PO3YMITH BaXJIUBICTh TAPMOHINHHOI B3a€MO/I1T JTFOAMHHU 1 TPUPOJIH;
- BIIMIOBIJAJIEHO ¥ OIIATHO CTABUTHUCS 10 BUKOPUCTAHHS IPUPOTHUX PECYPCIB K JpKepera 310poB’ s 1 100po0yTy
Ta Oe3MeKH JIOAUHH 1 CIIIJIBHOTH,




- OIIIHIOBATH €KOJIOTIYHI PU3UKH 1 OYyTH TOTOBUM JI0 PO3B‘sA3yBaHHs MPOOJIEM JTOBKIUISI, BAKOPUCTOBYIOUN 3HAHHS
3 Ximii.
HaBuaJubHi pecypceu:
- HaBYaJIbHI IPOCKTH;
- IKICHI ¥ KUTBKICHI 33724l €KOJIOTTYHOTO 3MICTY.

[IpeamerHa XiMiuHAa KOMIETEHTHICTD YYHIB € CKJIQJHUKOM KJIFOYOBOI KOMIIETEHTHOCTI y TPUPOJAHUYHMX HAyKax i TEXHOJOTisX. Bomominus
XIMIYHOIO KOMITETCHTHICTIO Ha PIBHI CTAaHIApTy O3HAYAE 3[ATHICTh YYHIB MHCIUTH 1 JISITH 3 TO3WINKA CBITOTJIAJHUX OpPIi€HTAIlH 1 IIHHICHUX
YCTaHOBOK, CPOPMOBAHMX y MIPOLIECI HABYAHHSA XiMil.

[IpeamMeTHa KOMIETEHTHICTh O3HAY€HA TAKMMH KOMITOHCHTAMH: 3HAHHEBUM (ITi3HABAJIILHHMM), AISUIBHICHUM (TIOBEIIHKOBUM) 1 IIHHICHHM
(MoTuBaLiiHUM). 3MICTOBE HATOBHEHHS IIUX KOMIIOHEHTIB PO3KPUTO B pyOpuIli mporpamu «O4iKyBaHi pe3yIbTaTH HaBYaHHS».

[lepenik owikyBaHUX pe3y/lbTAaTiB HAaBYAHHS — OPIEHTHP BUUTENS] Ha JOCATHEHHS METH OCBITHBOTO IPOIIECY Ha BiAMOBIAHOMY 3MICTI
3a3HaYCHUX TEM IPOrpaMH, IO MOJETHIMTh IUTAaHYBAaHHS IUIeH 1 3aBJaHb YPOKiB, AACTh 3MOTY BHPOOUTH aJeKBAaTHI METOIWYHI MIAXOIH IO
MIPOBE/ICHHS HABYAJIBHUX 3aHSATh, IOTOYHOTO i TEMAaTHYHOTO OILIIHIOBAHHSI.

OTxe, OCHOBHUM 3aBJIaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO PE3y/bTaTy HaBUaHHS, TOOTO HAOYTTs, ()OpMYyBaHHS YU
PO3BHUTOK yYHEM BHU3HAUYCHHMX HABYAJIBHOIO MPOrPAMOI0 yMiHb, HABHYOK, CTaBJI€Hb, IIIHHOCTEH, 3a3HAUYCHUX Y JIBIM YacTHHI TaOmuIi. A BifTak
MaloTh 3MIHUTHCS MiIXOAU 10 KOHCTPYIOBAHHS 1 MPOBEJCHHS HaBYaJIbHUX 3aHATh. Bia TpaHCHsALIi FOTOBUX 3HaHb YYUTENb Ma€ MEpPEUTH 0
METOAMK, K1 JTO3BOJISIOTh YUYHSM CaMOCTIMHO 00yBaTH 3HAHHS Yy XOJll HAaBYAJIBHOI AISUIBHOCTI; (JOPMYBATH YMIHHS iX 3aCTOCOBYBATH y Pi3HUX
CUTYAIlisIX, TEHEpYBaTH 1 MPOIYKyBaTH i/ie1 a00 HOB1 3HAHHS; BUCIOBIIOBATH BIIACHY TOUKY 30pY 1100 NEBHUX MPOLIECIB YH SIBUIII TOIIIO.

KomnereHnTHiCHUI MiJIXiJl y HAaBYaHH1, Ha BIAMIHY BiJl IPeIMETHO 30pI€HTOBAHOTO, epeadadae iHTErpario pecypciB 3MICTy Kypcy XiMil Ta
IHITUX TPEIMETIB Ha OCHOBI MPOBIJHUX COLIAJIBHO W OCOOMCTICHO 3HAUYIIMX 1/1eH, 1[0 BTUIIOIOTHCS B Cy4YacCHIM OCBITI: yMIHHS BYHTHCH,
€KOJIOT1YHA TPAMOTHICTB 1 3/I0POBHM CIIOCIO KUTTS, COllIaJIbHA Ta TPOMAJTHChKA BIIMOBIIABHICTb, 1HIMIATHBHICTD 1 T ANPUEMIIUBICTS.

Hnst peamizanii 1ux ied BUOKPEMIICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociuna besnexa i cmanutli po3sumoky, «l pomaosncoka
8i0N08idabHiCcMbY, «300p08's i beznekay, «Ilionpuemausicmo i hiHanco8a cpamomHicmoy.

Hackpi3Hi 3MicTOBI JiHIi MOCIIJJOBHO PO3KPUBAIOTHCS Yy IMPOLECi HaBUYAaHHS W BHUXOBAaHHS YYHIB, € CHUIBHUMH Ui BCIX HpPEIMETIB i
KOPETIOIOTHCS 3 KIIFOYOBUMH KOMIIETEHTHOCTSIMH.

3micToBa JHiHisA «Exonoziuna 6e3neka i cmanuii po3éumok» peayizyeTbcs Ha 3paszkax, 110 JaloTh 3MOTY YYHEBI YCBIIOMUTH HMPUYUHHO-
HACJIIZKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BAXJIMBICTh CTAJIOr0 (KEPOBAHOT'0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJIiHB. Taki 3pa3ku Hajgae
Martepiall mpo OfiepKaHHS U 3aCTOCYBaHHS PEUOBHH, 30€peKeHHs MPUPOJIHUX PECYpCiB — BOJM U MOBITPs, palioHabHe i olajiHe BUKOPUCTaHHS
MIPUPOTHUX BYTJIEBOAHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 PEYOBHH TOIIIO.



PesynbraTom peainizanii 1€l 3MicTOBOI JiHIi € He nuiIe 0013HAHICTh YUHS 13 €KOJOTIYHUMHU MPOoOIeMaMH, OB’ I3aHUMH 13 JOTPUMaHHIM
YUCTOTHU HABKOJIMIIHBOIO CEPENOBMINA, IPOLIECAMU TOPIHHS 1 JUXaHHS, KUCIOTHUMHU JOIIAMH, CTIMKMMM OpraHiYHUMH 3a0pyAHIOBayaMHM, a H
YCBIJIOMJICHHSI MOXJIMBOCT1 PO3B’SI3YBaHHS WX MPoOjeM 3aco0amMu XiMii. YUeHb IIIHYE MPUPOAHI PECYPCH, BiJl SKUX 3aJICKUTh WOTO 3JI0POB’S,
n00po0OYyT, CTAIMI PO3BUTOK KpaiHM; YCBIIOMITIOE HEOOX1AHICTH 30€pEKEHHS YUCTOTH JTOBKLLISA, Oepe ydacTh Y BIAMOBIIHUX 3aX0/1aX; €KOJIOTTYHO
BHBA)XCHO MOBOJIUTHCS Y TOBKLILII.

CTaHOBJICHHIO YYHIB SIK CBIZIOMHX I'POMAJIsIH, ATPIOTIB YKpaAiHH, WIEHIB COLIyMY, MiCLIEBOI I'POMaJIH, IIKUIBHOTO KOJEKTUBY MA€ CIIPHSITH
peadizanisi 3MicToBOiI JiHii «I pomaoancevka eionogioanvnicmey. Ha ypokax XiMii ydHi 03HAHOMITIOIOTBCS 31 300yTKaMH BITUYM3HIHUX YICHUX Ta
iXHBOIO TPOMAISHCHKOIO MO3HIIEI0, OIHIOITH PO3BUTOK BITUYM3HSHOTO BHPOOHHUIITBA HA OCHOBI JOCSTHEHb XIMIUYHOI HAayKH, HABUAIOTHCS
MpaIOBaTH B KOMAaH[li, BiMOBINATBHO CTAaBUTHCH /IO 3aBJlaHb, BU3HAYCHUX KOJIEKTUBOM, Ta PETEIbHO BUKOHYBAaTH CBOIO YaCTHHY POOOTH. Y
[103aypOYHUH yac 10al0Th PO YUCTOTY HABKOJHMIIHBOIO CEPEIOBHINA CBOTO PETiOHY, OEpyTh NOCUIBHY YYacTh y peaii3allii coliaJbHO 3HAYYLIUX
HABYAJIbHUX TpPOEKTiB. Pe3ynapTaramu, 1o 3acBiq4yIOTh MPOIYKTHBHICTH peamizamii Iiei JiHii, € yCBIAOMJICHHS YYHSMHU BiJMOBIAANBHOCTI 3a
pe3yabTaTH HaBUaHHS, AKI MOXYTb Y MailOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBJaHb y KOMaH]ll; palliOHAJIbHE
BUKOPHUCTAHHS PEUYOBUH; Y4acTh Y 3aXHCTi JOBKIUIA 1 30epekeHHi1 fioro 1 cebe Ta MaltOyTHIX MOKOJIiHb.

3micToBa JiHisA «300po6’a i Geznexka» TOPKAETHCS BCIX 0€3 BHHATKY TEM HPOTpPaMU 3 XiMii, OCKUIBKH BUKOPHUCTaHHS 3100YyTKiB XiMii
YIOPOJIOBXK YCHOTO KHUTTS JIOJUHU TICHO TMOB’SI3aHO 31 3JI0POB’SIM 1 ®uTTe3a0e3nedeHHs M. [1ocimiIoBHUIM pO3BUTOK ITi€l 3MICTOBOI JIIHIT Yy 3MICTI
KypCy JIa€ y4HSIM 3MOTY YCBIJIOMHUTH, 3 OJJHOTO OOKY, 3HaUEHHsI XiMil JUI1 OXOPOHHU 370POB’A, a 3 IHIIOTO0 — MOKJIMBY IIKOJY MPOAYKTIB Cy4acHOi
XIMIYHOI TEXHOJIOT1{ Y pa3i HEHaJeKHOIO0 BUKOPUCTAHHS iX.

VY pesynbTaTi peamizauii 1i€i 3MICTOBOI JIHII y4€Hb AOTPUMYETHCS MPaBUI OE3MEYHOIO MOBOJPKEHHS 3 PEUOBMHAMHU 1 MareplajlaMu y
naGopaTopii, moOyTi ¥ JOBKULII; YCBIIOMIIIOE 3aJIEKHICTh 37J0POB’S Bil YUCTOTH BOJM, MOBITPS, CKJIAQy XapuOBHX HPOIYKTIB; JOTPUMYETHCS
3JI0POBOTO CIIOCOOY JKUTTSL.

3microBa niHis «Ilionpuemnusicms i pinancoea zpamomuicme) HaIUTIOE YYHIB Ha MOOLTI3a1li10 3HaHb, MPAKTUYHOTO JJOCBIAY 1 IHHICHUX
YCTAHOBOK Yy CHUTYalisX BUOOpPY 1 NPUUHATTS pilleHb. Y HaBUaHHI XiMii Taki CHUTYyalii CTBOPIOIOTHCS MiJl Yac IUJIAaHYBaHHS CaMOOCBITHBOT
HABYaJIbHOT JISJIBHOCTI, TPYIOBOi HAaBYalbHOI, EKCHEPUMEHTAIbHOI pPOOOTH, BUKOHAHHS HABYAIBHMUX TIPOEKTIB Ta iX Mpe3eHTyBaHHS,
PO3B’sA3yBaHHS PO3PAXyYHKOBHX 1 KOHTEKCTHHUX 3a/1a4, BUPOOJIECHHS BIACHOT MOJIEIl TTIOBEIIHKH Y JOBKUIII.

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 i MPAKTUYHUX MPoOIeM XiMii 1 XIMIYHOTO BUPOOHHIITBA.

VY pesynbTari peanmizauii i€l 3MiCTOBOT JIiHII y4€Hb YCBIJIOMIIIOE BaXJIMBICTh BMBUEHHS XiMii; OLIHIOE YCHIXH, AOCSATHYTI CY4acCHHUM
CYCHUIBCTBOM Y XIMiYHIH Hay1li, po3po0ieHHI cnoco0iB o/iep>KaHHsl, epepoOKH 1 3aCTOCYBaHHS PEUOBHH SIK TaKi, 110 3aJIe)KaTh BiJl 3HaHb, YMiHb,
HIIIaTHUBY 1 MiIIPUEMIIUBOCTI OKPEMHUX OCOOUCTOCTEMH 1 TPYI OJJHOAYMIIIB; IEPEHOCUTD 11€ CTABJICHHS Ha Pi3H1 BUAM CBO€T HABYAIBHOI NiSIIBHOCTI,
MOBOKEHHS Y TOBKUIJI; CB1IOMO OOHMpae HAaNpsM HaBYAHHS Yy CTapIIiil KO, BUXOSYH 3 BIACHUX MOKIMBOCTEH.
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Peamnizamist 3MicTOBUX JiHIN He nependadae Oy/b-sKOro pO3MIKUPEHHS YU MOTIMOJICHHS HaBYAIBHOTO Marepiaiy, ajge noTpedye MOCUICHHs
yBaru 710 MeBHUX Horo acnekTiB. [IpoBiaHi i1€1, Ha SIKUX ITPYHTYIOThCS HACKPI3HI 3MICTOBI JIiHI1, BTUTFOIOTHCS B HaBYAHHI XIMil SIK Y TEOPETUYHOMY
3MICTI KypCy, Tak 1 B €KCIEPUMEHTAIbHIN MIsUIBHOCTI Y4HIB, IiJI Yac PO3B’sI3yBaHHS 3a/1ad 1 3aBAaHb 13 PCAIbHUMH JaHUMH (BUPOOHUYOTO 1
MOOYTOBOTO XapaKTePy); BUKOHAHHS MIKIIPEIMETHIX HAaBUAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMU JpKepesaMu iH(popmMallii; B mo3aypOvYHHi 4ac BOHU
peani3yroThCs Mij Yac TEMaTHYHUX THXKHIB, YIacTi B PeTriOHAIbHUX, BCEYKPATHCHKHUX 1 MDKHAPOIHUX KOHKYpcax (y TOMY YHCIII TUCTAHIIHHUX ).

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

[Tporpama crapmioi MIKOJM peali3ye 3MICTOBI JIiHII XiMIYHOTO KOMIIOHEHTa OCBITHBOI Tanmy3i «[Ipupomo3HAaBCTBO»: PEYOBHHH Ta IXHI
MIEPETBOPEHHS, XIMI4HI 3aKOHU 1 METOJIM JOCIIKCHHS, HABUYKH O€3IIeYHOTO MOBOKEHHS 3 PEUOBHHAMH, CTABJICHHS 0 €KOJIOTIYHHX MPOOJIEM i
PO3yMiHHS XIMiYHOI KapTHUHU CBITY, BMIHHSI OLIIHIOBaTH POJIb XiMii y BUPOOHMIITBI Ta KUTTI MoauHu. CrcTeMa XiMIYHUX 3HaHb BU3HAYCHA 11€€10
MPUYMHHO-HACTIIKOBUX 3B'A3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€MOIEPETBOPEHb MPOCTUX 1 CKIAJHUX PEYOBHH 1 TEHETUYHHM 3B'SI3KOM
HEOpPraHIYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHHMX PEaKiiid pO3TISAAl0ThCA 3 ypaxyBaHHSM CYYaCHHUX TEXHOJOTIH
BHPOOHUIITBA HOBUX PEYOBHH, MaTEPialliB 1 €HEprii.

3MiCT IPOrpaMu CTPYKTYPOBAHO 3 YPaxXyBaHHSIM BIKOBHX OCOOJIMBOCTEH YUHIB 1 4acy, BiJBEJICHOTO HA BUBUCHHS MPEIMETA.

KinbkicTe TONMH, BiJIBEIEHMX HA BUBUEHHS XIMii Ha pIBHI CTaHAApTy, BIAMOBIAa€ HaBYaNbHUM IUlaHaMm s 10-11 kiaciB 3akiajiB
3arajbHOI CEpeHBOI OCBITH, 3aTBEPXKEHUM 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 TOAUHA HA THXKICHb.

[{iHHICHI OpIEHTHPH 3MICTY KypCY XIMIi y CTapIIiil IIKOJII HE 3aJeKaTh Bl PIBHSA BUBUEHHS 1 BU3HAYAIOTHCS CIEUU(]IKOIO XIMIl SIK HAYKH .
[TOHATTS «IIHHICTH» BKJIIOYAE €AHICTh 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'€eKTUBHOTO (BIIHOIIEHHS Cy0'eKTa 10 00'€KTa), TOMY B SIKOCTI IIHHICHUX
OpIEHTHUPIB XIMIYHOI OCBITH BUCTYIAIOTh 00'€KTH, 110 BUBYAIOTHCA B Kypci XiMii, 10 SKUX B y4HIB ()OpMYEThCS I[iHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJb BiIICPalOTh Mi3HABAIBHI IIHHOCTI, OCKUIBKU TOJOBHOIO METOI0 HABYAIBHOTO MpeAMeTa «XiMis» € JOCHIDKEHHS 1 BUBYCHHS
PUPOJIH.

VYximanaui nmporpamMu mparfyiu 30€pert MTICHICTh 1 CUCTEMHICTh HABYAJIBHOTO MPEIMETa, Ha OCBOEHHS SIKOTO BiJIBEICHO MiHIMaIbHUMN
HaBYallbHUH Yac. PeTenbHuii Bi101p 3MicTy XiMii Ha 6a30BOMY piBHI BUBUEHHS JO3BOJIUB:

30eperTu I0CTaTHHO IMUTICHUH 1 CUCTEMHHUH KypC XIMii;

3BUTBHUTH KYpPC BiJ HaJAMIPHOI JeTami3allii, 3aTe0peTU30BaHOTO 1 CKJIATHOTO HAYKOBOTO MaTepiary, JJIS BIAMPAIIOBAHHS SIKOTO MOTPiOHO
YIMalIo 4acy,

BKJIIOYUTH JIO Kypcy MaTepiall, MOB'SI3aHUM 13 MOBCAKAEHHUM >KUTTSIM JIIOJAWHU Ta 3 MalOyTHBOIO MpodeciiiHO MisIbHICTIO 3700yBaya
MOBHOT 3arajbHOI CepeIHbOI OCBITH, sIKA HE MAaTUME SICKPaBO BUPAKEHOTO 3B'A3KY 3 XIMI€0.

["onoBHe racmo, SIKUM KepyBaucs yKiaaadi mporpamu: « BuBuaemo 3akoHOMipHOCTi, a He okpeMi GakTHy.
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CTpyKTypa HaBYaJBHOI MNporpamMu. 3MICT TNPOrpaMU OXOIUIIOE PO3JUIH, HPUCBAYEHI BHUBYCHHIO XiMil OpraHIYHHX CIIOJYK,
y3arajbHEHHIO, CHCTeMAaTH3allli Ta MOTJIMOJICHHIO 3HaHb 3arajibHOi XiMii, XiMii €JIEMEHTIB Ta y3araJbHEHHIO 3HaHb IIOJI0 POJII XiMii Yy CTBOpPEHHI
HOBMX MarepiajiiB, pO3BUTKY HOBUX HalpsAMIB TEXHOJIOT1H, pO3B’s3aHHI IPOJOBOJIBYOI, CADOBUHHOI, EHEPI€TUYHO1, €KOJIOTTYHOT IPOOIEM.

OO6paHo TaKy MOCIII0BHICTh BUKJIQJICHHS HABUAJILHOTO MaTepiary:

10 knac. Iloemopenus 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 ocnosi. Tema 6. bacamomanimuicms ma 36 A3KuU MidC K1ACAMU OP2AHIYHUX PEYOBUH.

11 knac. Tema 1. Ilepioouunuii 3akoH i nepioouyna cucmema ximiunux enemenmis. Tema 2. Ximiunuii 36’530k i 6yoosea pevosunu. Tema 3.
Ximiyni peakyii. Tema 4. Heopeaniuni pewosunu i ixni énacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeTo107I0TIYHOI0 OCHOBOIO Takoi MOOYAOBM HAaBYAIBHOTO 3MICTY XiMil Al piBHA CTaHAAPTY € i7es 1HTerpoBaHOTO Kypcy Ximil —
BHYTPILIHHONIPEAMETHOT IHTErpallii HaBYAIbHOTO MpeIMeTa «XIMish».

Ines takoi iHTerpaimii AMKTY€ HACTYIIHY YE€pProBiCTh BUBYEHHS pO3iTiB Ximii: y 10 kiaci BUBYAETHCS XiMisl OpraHiuHUX CHONYK, B 11 —
3arajbHa XiMis 1 XiMisi HEOPraHIYHUX CHONYK. Take CTpyKTypyBaHHsS 0OyMOBIEHO THM, IO y3araibHeHHs B 11 Kiaci 3MIiCTy mpeameTa J03BOJIsE
copMyBaTH y BHUITYCKHUKIB CEPEIHBOI IIKOIM YSBICHHS MPO XIMil0, K MPO IUTICHY HAayKy, MOKa3aTH €IHICTh Ii MOHSTH, 3aKOHIB 1 TEOpiH,
YHIBEPCAIBHICTh 1 32CTOCOBHICTH 1X 1 B HEOpPTraHiuHiM, 1 B OpraHiyHii Ximii.

VY 10 kaaci po3mrpeHo Marepial 13 XiMmii OpraHIYHHUX CIOJIYK, 110 BUBYABCS B OCHOBHIM IIKOJI. Y mepiIiil TeMi po3IJIsIacTbes Teopis
OyJIOBM OpraHiYHMX CIOJYK SIK BUIAa (opMa HAYKOBHX 3HAaHb Ta 130Mepis gk siBuile. Kiiacu opraHiyHMX CHOJIYK BHUBYAIOTHCS B TEMax
«ByrneBogHi1», «OKCUI€HOBMICHI OpraHiuHi croiyku», «HiTporeHoBMicHI opraniuHi crnoiyku». OKpemi TeMH HpPHUCBSYEHI CUHTETUYHHUM
BHUCOKOMOJIEKYJIIPHUM PEYOBMHAM 1 0araTOMaHITHOCTI Ta B3a€EMO3B 3Ky OpraHiyHUX peuoBHH. HanexxHy yBary mpuaiieHo OyJOBI MOJEKYI
OpPraHiYHUX CHOJYK, PO3KPUTTIO B3a€MHOIO BIUIMBY aTOMiB, MPUYMHHO-HACIIKOBUM 3B’SI3KaM MK OyJOBOIO, BJIACTUBOCTSAMH, 3aCTOCYBaHHSAM
OpraHiYHUX PEUOBHH.

3 MeTO0 MOCHUJICHHS POJi JeAyKLii y HaBYaHHI XiMil CIIOYaTKy JAlOThCS KOPOTKI TEOPETHYHI BIIOMOCTI Mpo OYIOBY, KiacH}iKallilo,
HOMEHKJIATYpy OpPraHIYHUX PEYOBHMH, OCOOIMBOCTI peakiiii 3a ix yyacTio. ChopmMoBaHi TaKUM YMHOM TEOPETHYHI 3HAHHS MOTIM PO3BUBAIOTHCA HA
(bakToNorivHOMyY MaTepiaji Mpy BUBUEHHI KJIaciB OpraHiyHUX CIOJYK.

B 11 kuaaci nornuOirol0Thesl 3HaHHS 13 3arajbHOi XiMii 1 XiMil HEOpPraHIYHMX PEYOBHH, HaOyTlI B OCHOBHIN IKOJi. BuB4aeTbcsa Xximist
HEMETaJIYHUX 1 METaJiYHUX €JIEMEHTIB 3TiHO 3 Oy/J0BOI0 IXHIX aTOMIB Ta MICIIEM y MEPIOANYHIN CHCTeMl XIMIYHMX eneMeHTiB. [locmigoBHO
BUBYAIOTHbCA (i3WYHI M XIMIUHI BJIACTHBOCTI HAaWBaKJIMBIIIKX CHOJYK €JIEMEHTIB (3 SIKUMH y4YH1 3yCTpidaloThbcs y MOOYTi, JOBKULII), MpaBuia
MOBO/KEHHS 3 HUMHU, OJIep>KaHHs Ta BUKOPUCTAHHS iX.

Tema «Ximist 1 mporpec JIIOJCTBa», SKOI 3aKIHUYeEThCS Kypc XiMii, Mae y3arajabHIOBAIbHUHN xapakTep. Po3kpuBaeTbcs poib Ximil y
CTBOPEHHI HOBMX MaTepiajiiB, PO3BUTKY HOBUX HalpsMiB TEXHOJIOTiH, pO3B’s3aHHI IMPOAOBOJBYOI, CHPOBHHHOI, €HEPreTUYHOI, €KOJOTiYHOI
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npo6eM. Y3araJbHIOITHCS CBITOTIISAIHI MMTAHHA 1010 MicLs XiMii OMIX 1HIITMX HAYK MPO MPHUPOTY.

3aBepInyeThCss BUBUCHHS XiMii 03HAaHOMIJICHHSM 13 3€JICHOI0 XIMIE€IO K HOBOKO (HUTOCO(]IE CydyacHOTO PO3BUTKY XIMIUHOI 1HAYCTPIi,
HayKOBUX JOCIIKEHb Ta CBITOTJISAAY MOJIOJOTO MOKOJIHHS XIMIKiB. [i 3aBmaHHS — JOMOMOTTH JIIOJICTBY y B1I0OP1 TaKWX BUXIAHMX MaTrepiaiiB i
CXEM TEXHOJIOTIYHHUX IPOIIECIB, K B3arajl BUKIIOYAIOTh BUKOPUCTAHHS OYIb-IKUX IIKIJIMBUX BUXITHUX PEYOBUH a00 iX YTBOPEHHS B IpoIIeci
BHUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOT MPOTYKIIii.

JlocTaTHBO yBaru NpUAUISETHCS 1 BACBITICHHIO METO[IB HAYKOBOT'O Mi3HAHHSA B XiMii, pOJIi CIOCTEPEKEHHS i eKCIIEPUMEHTY.

Hapuanns ximii motpeOye parioHaIbHOTO 3aCTOCYBaHHS CIOCOOIB Aiif, MeToaiB i 3aco0iB HaBuanHs. OpraHizaiii OCBITHBOTO Mpolecy
CIPUSTHME BHKOPHCTAaHHS IEPEBIPEHUX HIKUIBHOK NPAKTUKOI AKTHUBHHX Ta IHTEPAKTHBHHUX TEXHOJOTIH: TpymoBoi poOOTH, MpOOIEMHOTO
HaBYaHHS, TUAAKTUYHHUX IrOp, TPEHIHTOBHUX 3aHATH TOMIO. Y CYYaCHHX YMOBaxX BAXKJIMBUM METOJAWYHHM OPIEHTHPOM € (hOpMyBaHHS B Y4YHIB
YMIHHS BUATHUCH 1 FIOT0 peartizallisi B caMOCTIiiHII HaBuanbHii HisabHOCTI. [IpiopureTHUii BUOip METOMKHA HABYaHHS HAJIC)KUTh YUUTEIIECBI.

BaxnuBum pKkepenoM 3HaHb, 3ac000M (OpMYBaHHS JIOCHIAHUIBKUX yMiHb 1 HaBUYOK, CTBOPEHHsS IPOOJEMHMX CUTYalill, PO3BUTKY
MUCJIEHHSI, CIIOCTEPEKIMBOCTI 1 TONMUTIMBOCTI € XiMiYHMIi eKCIlepMMEeHT Ta Ppo3B’si3yBaHHs 3a4a4. ToMy B Iporpami 10 KOXKHOT TeMH BKa3aHO
BUJIM XIMIYHOT'O €KCIIEPUMEHTY ¥ THUIM PO3paxXyHKOBUX 3a]1ad.

Buxonsun 3 MoxmuBocCTel kabiHeTy ximii Ta Oepydn 0 yBaru TOKCHYHICTh PEUYOBHH 1 MpaBUiIa OE3MeKH, YIUTENb Ha CBIl pO3CYyd MOXKe
JIOTIOBHUTH XIMIYHUH E€KCHEPUMEHT, SIK JEeMOHCTpaliifHuii, Tak 1 jJaboparopHuil. OKpiM I[bOT0, YaCTHMHY JEMOHCTpaliil MOXHa 3/1MCHIOBATH,
BUKOPUCTOBYIOUU 3D-MoientoBaHHs a00 BIpTyalbHE €KCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIIETEHTHOCTEN YYHIB CIIPUsIE BUKOHAHHS HUMHU HABYAJIbHHMX NMPOEKTIB, OPIEHTOBHI TEMU SIKUX (U1 BUOOPY) HAaBEJIEHO B
OKpeMiil pyOpuill mporpamu. YUuTellb 1 Y4HI MOXYTb NPOMOHYBAaTH 1 BiacHl TeMu. IIpoekTu po3poOisioTbes y4HSIMH 1HAMBIAyalbHO a0o B
rpymnax, y4uTelb MOXE Ha/JaBaTH KOHCYJbTALIIO IIO0 IUIAHYBAaHHS, BU3HAYEHHS METH, 3aBJaHb 1 METOAMKH JOCITIJDKEHHS, MOUIYKY 1 30UpaHH s
iHpopMallii, KOOPAUHYBATHU X1/l BUKOHAHHA MpoeKTy. [IpoexTHa poboTa Moke OyTH TEOPETHUHOIO a00 eKCIIEpUMEHTABbHOK. TpUBalicTh MPOEKTY
— pi3Ha: Bi YpOKYy (MIHI-IPOEKT), KIJIbKOX JHIB (KOPOTKOTEPMIHOBUM HPOEKT) A0 POKY (IOBroTepMiHOBHI). Pe3ymbraTu JOCHIKEHb Y4YHI
MPENICTaBISAIOTH Y GOpMi MYyIbTUMEIIHHOT Mpe3eHTallii, 1omoBii (y pa3i HeOOXiIHOCTI — 3 JEMOHCTPAIII€l0 XIMIYHUX JTOCIIiB), MOJEN, KOMEKIIii,
OyKJIeTy, ra3eTd, CTaTUCTUYHOTO 3BITY, TEMAaTUYHOI'O MacOBOTO 3aX0Jly, HAyKOBOTo pedepary (i3 3a3HaY€HHSM aKTyaJbHOCTI TEMH, HOBU3HHU 1
MPAKTUYHOIO 3HAYEHHS pPe3yJbTaTiB JIOCHIKEHHs, BUCHOBKIB) Tomo. [Ipe3eHTaniss i oOroBopeHHs (3aXHUCT) MPOEKTIB BiIOYBAa€ThCA Ha
CHeIllaJIbHO BiABEJIEHOMY ypolll abo miJ 4ac ypoky 3 IeBHOi TeMu. PoOoTa KOXKHOTO BHKOHABIISI NMPOEKTY OLIHIOETHCS 3a HOTO BHECKOM,
IHAUBIAYaIbHO 32 KPUTEPIAMHU, 3 SKUMH YUHIB O3HAHOMIIIOIOTh 3a3/1aJ1eT1/b.

YponoBx poky yueHb 000B’sI3KOBO BUKOHY€E OJJMH HaBYaJIbHUI MPOEKT (1HAMBIAyanbHU abo rpynoBuii) i3 mpeamera. OKpiM LbOT0, yUHI
MOXYTh OpaTH yyacTb i BUKOHYBATH 32 Oa)KaHHSIM K1JIbKa IPOEKTIB.

EdexTHBHICT OCBITHHOTO MPOLECY MOKHA IMiIBUIIUTH 3aBJISKH 3aCTOCYBAaHHIO Cy4yacHHUX iH()opMaliiHO-KOMYHiKaliliHMX TeXHOJIOTi.
Ile cmpustTuMe akTHBi3alii Mi3HABaIbHOI MiSIBHOCTI Y4YHIB, PO3BUTKY iXHBbOI CaMOCTIHHOCTI B ONaHYBaHHI 3HaHb, MOCHJICHHIO MO3UTHBHOI
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MOTHUBAIlil HABYAHHS Ta JO3BOJHUTH GOpPMYBaTH iHPOpPMALiHO-IIN(POBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcu Jar0Th 3MOTY YHAOUHHTH
HaBYAJIBHHUI 3MICT, 30KpeMa TOMW, II0 CTOCYEThCS BHYTPIIIHBOI OyJOBM PEUOBHMH YHM XIMIYHHMX HPOLECIB, HEJOCTYIMHUX IJISI CHOCTEPEKCHHS B
yMOBax IIKiJIbHOI JJabopaTopii.

VY mporpami He 3a3Ha4€HO PO3IOJUI TOAWH 3a TeMaMu. [y OTpUMaHHS OYiKYBAaHHMX pe3yJIbTaTiB HAaBYAIbHOI MiSUTBHOCTI YYHIB YUHTEIb
CaMOCTIIfHO BH3HAYa€ 4ac, HEOOXiAHUI UIA iIXHBOTO JOCSTHEHHS Y MeXax BiAMOBIIHOI TEMH, 3Ba)KatOUYM Ha yMOBH ()yHKIIOHYBaHHS HABYaJIbHOTO
3aKJIay 1 HaBYAJIbHI MOKJIMBOCTI Y4HIB. YUHTENb TAKOXXK MOXE OOTPYHTOBAHO 3MIHIOBAaTH MOPAJOK BHBUCHHS TE€M i OKpEMHUX MUTAHb y MEXax
omHoro Kiacy. [lepeHocnTH BUBUEHHS TEM JI0 1HIIOTO KJIACy HE JTI03BOJISETHCA.
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10 xaac
52 rox, 1,5 rox Ha THXKIEHD

QuikyBaHi pe3yJbTaTH HABYAHHSA

3MicT HaBYAJILHOTO MaTepiajay

IIpakTHYHA YACTHHA

INoBTOpEHHS MOYATKOBUX MOHATH PO OPraHiyHi pe4oBUHH

YdeHb/yueHuns:
3HaHHEBMIT KOMIIOHEHT

Ha3ueae NecATh WieHiB romosoriunoro psiay ankanis (CHs — CioH2);

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

HissnbHiCHUH KOMIIOHEHT

cKaoae

MOJIEKYJISIpHI, CTPYKTYpHI 1 HAmiBCTPYKTYpHi (popMynu MeTaHy Ta JeB’STH
rioro romooris (CoHs — C1oH22), eTeny, eTuHy, MEeTaHOJy, €TAHOIY, TIIIEpOITy,
€TaHOBOI Ta aMIHOETAHOBOI KHCJIOT;

PIBHSIHHSI peaKIliif: TOpiHHS (IOBHOTO OKHMCHEHHS) BYTJICBOIHIB; 3aMillleHHS
JUIsL MeTaHy (XJIOpYBaHHS); MPUEJHAHHS JUIS €TeHy U eTHHY (TajoreHyBaHHS,
TiIpyBaHHA); M0 OMHCYIOTh XIMi4HI BIACTUBOCTI €TAHOBOI KHCIOTH (B3a€EMOIIS
3 IHIWKAaTOpaMH, METaJaMH, JIyTaMH, COJSIMH 3 TOUYKH 30PY €IIEKTPOJITHIHOL
JICOTTiartii).

LinHicHN KOMIIOHEHT

00rpynmoeye

3aCTOCYBaHHs METaHy, €TaHy, ETeHy, ETHHY, METaHOJy, €TaHOIIY, TIIIepoy,
€TaHOBOI KUCJIOTH;

POIb OPTaHIYHKX CIIOYK y XKUBIH PUPOIL;

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

GUCIOGTIIOE CYOIHCEHHs OO HEOOXITHOCTI 3HAHb MPO OPTraHiuHi CIIOIYKH
JUIsl 1X 6€3MeYHOro 3aCTOCYBaHHS.

Cknaz, BIAacTHBOCTi, 3aCTOCYBaHHS
OKpEMHX TIPEJICTABHUKIB BYTJIEBOJHIB
(MmeTaH, eTaH, €TeH, €THH),
OKCHUTCHOBMICHUX (METaHOJI, €TaHOJI,
[IiIeposl,  eTaHoBa  KHUCIOTa) 1
HITPOTEHOBMICHHUX (amiHoeTaHoOBa
KHCIIOTa) OPTaHIYHAX PEUYOBHH.

Tema 1. Teopis Oynosn

OpPraHiYHUX CHOJIYK

YdyeHb/yueHUNA:
3HaHHEBMIT KOMIIOHEHT

noACHIOE

CYTh SIBULIA i30Mepii;

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

Teopis OynoBH OpraHiYHUX CIIOJNYK.
3aneXHiCTh BIACTUBOCTEH PEYOBHH Bif
ckilagy 1 XiMiuHOi OyJOBH MOJEKYIL

[lonsaTTss mpo sBuIe i30Mepii Ta
130MepH.
KoBasienTHi KapOOH-KapOOHOBI

Po3spaxynkoei 3a0aui

1. BuBemeHHS MONEKYJISPHOI
(dhopMynu pedOBUHH 32 MACOBUMH
9JaCTKaMH €JIEMEHTIB.

Jlemoncmpauii
1. Mojieni MoOJIeKyJl OpTraHidYHUX
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HaAgOOUmMb RNPUKIAOU OPTaHIYHUX CIHOJYK i3 MPOCTHUMH, MNOJBIHHHUMH,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.
JisnjabHicHUIA KOMIIOHEHT

pOo3pizHae

OpTaHiuHi CIOMYKH 32 SIKICHUM CKJIQJIOM:
HITPOTEHOBMICHI PEYOBUHH;

BYIJIEBOJHI, OKCHI€HO- 1

3B’SI3KM Yy  MOJICKYyJIaX  OpraHi4HUX
CIIOJIYK: MPOCTHUH, MOJIBIHHUH,
TTOTPIHMA.

Krnacudikariis opraHigHUX CHOTYK.

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

ToMY 9rciIi 3D-IpoeKTyBaHHs).

Haguanwvni npoexmu
1. 3omepu y npupoi.

MIPOCTHIA, TOABIMHUHN, MOTPiiHII KapOOH-KapOOHOBI 3B’ I3KH; 2. Icropis CTBOPEHHS 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 00paHUii CIOCiO pO3B’ I3aHHS. 3. 3D-monemi MOJIEKYI
HinnicHuii KOMIOHEHT OpraHi4HUX CIONYK.
ycgioomnioe  HEOOXiZAHICT, 3HAHHA  BIACTHBOCTEH  PEYOBMHH IS
BCTaHOBIICHHS 11 BIUTMBY Ha BIIACHE 370POB’S 1 TOBKIJUIA,
GUCII06TII0€ CYOICEHHA TIPO 3HAUYCHHS Teopii OyJOBU OpPraHiuHUX CIIOJIYK JUIS
PO3BHUTKY OpTraHiYHOT XiMil;
pobums 6ucHoéKu Tpo 0araTOMaHITHICTH OPTaHIYHUX CIIOJYK HA OCHOBI
Teopil XiMIYHOI OYTOBH.
Hackpizni 3micmogi init
Exonoeiuna 6e3nexa i cmanuii po36umox.
3anexHICTh BIaCTUBOCTEH PEUOBHH Bij CKJIaLy 1 XiMiuHOT OyZOBH MOJIEKYJI.
Lionpuemnusicm i ghinarcosa spamomuicm.
3anexHICTh BIACTUBOCTEH PEUOBHH Bijl CKJIay 1 XiMIYHOT OYZI0BU MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBUX 337124 HA BUBEJCHHS MOJIEKYJISIpHOT (hOpMYITH PEYOBHHH 32 MACOBUMH YaCTKAMHU €JIEMEHTIB.
Tema 2. ByrieBoaHi
Ydens/yueHnus: Knacudikanis ByrineBoHiB. Po3zpaxynkosi 3a0aui
3HAHHEBMIA KOMIIOHEHT AJIKaHH. 3aranpHa ¢dopmyna | 2. BuBeneHHs — MONEKyJISpHOL
Hazueae QJIKaHIB, CTPYKTypHa i3omepist, | hopmynu pEYOBHHU 3a
QJIKaHW, AJIKeHH 1 aJKiHM 33 CHCTEMaTHYHOI0 HOMEHKIIATYpOIO; cUcTeMaTHYHa HOMEHKJIaTypa. 3arajbHOI0 ¢bopmynoro
3arajbHi (JOPMYJIH aJIKaHIB, AJIKCHIB, aJKIHIB; XiMiuHI BIaCTUBOCTI aJIKaHiB. TOMOJIOTIIHOTO pamy Ta
(i3W4HI BIaCTUBOCTI OCH3EHY; Aaxkenn i ankinm. 3aranpHi Ta | TYCTHHOIO abo BiJTHOCHOIO
HOACHIOE CYyTh CTPYKTYPHOI 130Mepii BYTJIEBOIHIB,; MOJIEKYJISIpHI ~ QOpMYyNnH  ajJKeHiB 1 | TYCTHHOIO.
Po3ni3nac CTpyKTYpHI 130MepH NIEBHOT pEUOBHHH; QJIKiHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHa  MONEKYJISIpPHOT
HAGOOUMb NPUKIAOU cUCTeMaTHYHa HOMEHKJIIATypa. (dbopMyJI PEUOBHHH 32 Macoio,
HAaCHYCHHX, HEHACUUEHUX i apOMaTHUYHUX 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 | NPOAYKTIB peakiiii.
PO3Pi3HAE BYTIICBOIHI PI3HUX TOMOJIOTIYHUX PS/IiB; CTPYKTYpHA dhopmynn, ¢bi3uuHi | Temoncmpauii
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cKaoae

Ha OCHOBI 3arajgbHO1 (OPMYJIH MOJIEKYISApHI POPMYITH BYTJICBOJHIB IIEBHOTO
TOMOJIOTIYHOTO PAITY;

MOJIEKYIISIPHY 1 CTPYKTYPHY (OopMyIH OeH3eHY;

CTPYKTYpHi (popMyIH anKaHiB, alKeHIB 1 aJKiHIB;

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

PIBHSHHSL peakuii, sIKi OMUCYIOTh XiMi4HI BIaCTHBOCTI ajKaHIiB (TEpMiYHUI
PO3KIIaj, i30MepH3allis, TAIOTeHYBaHHs), €TEHY 1 €TUHY (YaCTKOBE OKHCHEHHS,
MIpUETHAHAS TaJIOTEHOBOHIB, TifpaTamis), OeH3eHy (TOpiHHA, TaloTeHyBaHHS,
TiapyBaHHs), OJEp)KaHHS aiKaHiB (TiApYBaHHSA AaJKEHiB, AalKiHIiB), €TCHY
(merigpyBaHHSI eTaHy), €TUHY (HIETiIpyBaHHS €TaHy, €TeHy, TiAPOJi3 Kaublii
arneTuieHiny), 6enseny (i3 €TUHY, AETIAPYyBaHHS H-TEKCaHY);

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

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

YCmanogoe

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

B32€MO3B’A3KH 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 BiTHOCHOIO T'YCTHHOIO;

Macoro, 00’€MOM a00 KiJIbKICTIO PEYOBUHH peareHTiB abo MPOAYKTIB peaxiii,
o0rpyHTOBYIOUH 00paHwmii Criocid po3B’3aHHS.

IiHHicHM KOMIIOHEHT

POoOUmMb 6UCHOBKHU 11I0JI0 BJIACTUBOCTEH PEYOBMH Ha IMIJCTaBl IXHBOI OYI0BH
1 mpo Oy/IOBY PEYOBHUH Ha ITiJICTaBi IXHIX BIaCTHBOCTEN;

yceidomare HEOOXiTHICTh 30€peKeHHS JOBKULIS TiJ Yac OACpXKaHHS i
3aCTOCYBaHHS BYTJICBOJIHIB;

00IpyHmMOEY€ 3aCTOCYBAHHS BYTJICBOJIHIB IXHIMH BJIACTHBOCTSIMU;

OUiHIOE

BJIACTHBOCTI.
XiMiyHI BIIACTUBOCTI OCH3EHY.

Meroau onepKaHHS aJlKaHIB, €TCHY,
3actocyBaHHS

eTHHY, OeH3eHy.
BYTJIEBO/IHIB.

3. BigHomenus HaCHUYEHUX
BYTJIEBOJIHIB /IO JYTiB, KUCIIOT.

Haesuanvhi npoekmu
4. OKTaHOBE 4YHCJIO Ta SKICTh

OCH3UHY.

5. lleraHoBe YMCIIO  /IMBEIIBHOTO
THAJIUBA.

6. ApoMaTHyHi  CIHONYKH HABKOJIO
Hac.

7. CMor sIK XIMIYHE SIBHIIIE.

8. KokcyBaHHS ByTULISL: IPOMYKTH Ta
X BUKOPUCTAHHSL.

9. Bioras.

10. BuiuB Ha TOBKILIA
BYTJICBOJIHIB Ta TXHIX ITOXITHHX.
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MOKEKHY HeOEe3MeuHICTh BYTTIEBOIHIB;

€KOJIOT1YHI HACHiJK{ MOPYUICHHS TEXHOJOTi NOOyBaHHA 1 3acCTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX MOXiIHHX;

BUCTI06/II0€ CYO)CEHHA TIPO 3HAYCHHA 3aC001B 3aXHCTy POCIWH 1 iXHIH BIUIUB
Ha 3I0pOB’sl IIOJeH Ta JOBKIJUIA 3a X HENPaBUJIbHOTO BUKOPUCTAHHS.

Hackpizni 3micmogi init

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

Hionpuemnusicms i ghinarcosa spamomicie
Opep:xaHHA aJKaHiB, €TEHY, €THHY, O€H3eHY, X 3aCTOCYBaHHSI.
B3aemMo3B 130K MiXK BYTTICBOJHSIMHU.

Po3r’s3yBaHHS pO3paxyHKOBUX 3a7lad HAa BUBEJCHHS MOJICKYJISPHOI (OPMYJIM PEUOBHHM 3a 3arajbHOK (DOPMYJIO TOMOJIOTIYHOIO Sy Ta T'YCTHHOK abo
BIIHOCHOIO TYCTHHOIO; 32 Macoi0, 00’ eMOM a00 KiJIbKICTIO PEYOBHHH PEarcHTIiB a00 MPOAYKTIB PEaKITii.

Tema 3. OkcHreHOBMICHI OpraHiuHi cnojgykn

Y4yeHb/yueHuns:
3HaHHEBMIT KOMIIOHEHT

Ha3ueae

3araipHi (GOpMyNM Ta XapakTepucTHyHi (QyHKIIOHANBHI) TPYNH CHHPTIB,
aJbJIeri/iB, KAPOOHOBUX KHCJIOT, €CTEPIB;

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

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

BOJIHEBOTO 3B’s3Ky Ha (Pi3U4HI BJACTHBOCTI OKCUTCHOBMICHHX OpPraHidYHHX
CTIOJIYK;

HaAeoOUmMdb NPUKIAOU

CIHUPTIB, aJIbJCTIAIB, HACHYCHUX OIHOOCHOBHMX KapOOHOBHUX KHCJIOT,
ecTepiB, )KHUPIB, ByIJIEBOJIIB 1 IXHI TpHUBialbHI Ha3BH;

MOLIMPEHHS OKCHUIC€HOBMICHMUX OpPraHiYHHX CIOJYK y NMPHUPOJII 1 XapuoBHX
MPOAYKTAaXx.
HissnbHiCHUH KOMIIOHEHT

Ppo3pizusae

HacCHYeHi i HEHACHYEHi KHUPH;

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

Knacugikye

CnupTrn. ITonsTTa po
XapaKTepUCTUYHY (pyHKLIIOHATBHY)
rpyny. ['inpokcuiabpHa XapakTepUCTHYHA
(pyskuionansHa) rpyma.  Hacudewni
OHOATOMHI ~ CHHPTH: 3arajbHa Ta
CTPYKTYpHi hopmymu, 130Mepis
(npomanomiB i OyTaHOIIB),
cHCTEeMaTH4Ha HOMEHKJIaTypa.

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

XiMiuyHI BJIACTUBOCTI HACHYEHUX
OIHOATOMHHUX  crHpTiB.  OnepiKaHHsS
€TaHoMy.

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

®enou: cxiran 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 KUTBKOCTI PEYOBHHH,

Macu abo 00’eMy 3a KIIBKICTIO
pEUOBHHHM, Macow abo 00’eMoM
peareHTy, IO MICTUTh TIEBHY
YaCcTKY JOMIIIIOK.

Jlemoncmpauii

4. OKuCHEHHS €TaHoIy i(o)
eTaHaJIo.

5. OKHCHEHHS METaHAJI0
(eTanairo) aMOHIaYHIM
pozunHoMm apreHtym(l) okcuay
(BipTYyaJIbHO).

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

7. O3HafioMNIeHHS 31 3pa3KaMu
ecTepiB.

8. BigHoIIeHHS XUPIB 10 BOJIU Ta
OpraHiYHUX PO3YNHHHKIB.




18

OKCHI'€HOBMICHI OpraHiuHi CIOJIYKH 32 XapaKTePUCTUYHUMHU IPyNamMH;

cKaoae

MOJIEKYJISIDHI 1 CTPYKTypHI (GOpMYyITH CHOUPTIB, (EHONy, aibleriaiB,
HAaCHUYCHUX OJHOOCHOBHUX KapOOHOBHUX KHCIIOT, ECTEPiB, XKHUPIB, BYTIEBOIIB (3a
Ha3BaMH 1 3arajJbHUMH (POpMYIaMH BiAMIOBIIHUX TOMOJIOTIYHUX PAIIB);

pPIBHSHHS peaklid, fKi OMUCYIOTh XIMi4HI BJACTHBOCTI HACHUYCHHX
OJTHOATOMHHX CITUPTIB (TIOBHE 1 YaCTKOBE OKWUCHEHHS, IETiApaTallis, B3aEMOIis
3 JIy>)KHUMH MeTaJlaMH, TiJpOTeH TaloreHiiamMu), rIinepoiy (MOBHE OKUCHEHHS,
B3a€EMOJIs 3 JIY’)KHUMH MeTalamH), GeHoITy (B3aeMOJisl 3 JIy’)KHUMH METallaMH,
Jmyramu, OpOMHOI0 BOJOIO), €TaHaMO (YacTKOBE OKHCHEHHS 1 BiJHOBIICHHS),
OJTHOOCHOBHHX KapOOHOBUX KHCJIOT (B3a€EMOZiS 3 IHAWKATOpaMH, METaJIaMH,
JyraMu, COJISIMH, CITUPTaMH), ecTepiB (TiApoIi3), KUPIB (TiAPYBAHHS Ta JIy>KHUHA
TiApoIi3), TIFOKO3W (YaCTKOBE OKWICHEHHS, BIJHOBIICHHS BOJHEM, OPOMIHHS
CIUPTOBE 1 MOJOYHOKHCIIE), Caxapo3d, KPOXMAI0 1 HENFOJIo3U (MONEKYISIpHi
PIBHSHHS TiApomi3y), OAEpKaHHsS eTaHony (Tigparamisi eTeHy, OpOoIiHHS
[IFOKO3M ), €TaHaO (TipaTallisi eTHHY, OKUCHEHHSI €TaHOJTy), €TAHOBOI KUCIIOTH

(OKWICHEHHSI €TaHAI0, eTaHody), (OTOCHHTE3y, YTBOPEHHS Caxaposd,
KPOXMAJTIO 1 LIEJTIOJIO3U Y TIPUPO/II ;
nopisnioe

OyZOBY 1 BIAaCTHBOCTI CIOJYK 3 PI3HUMH XapaKTEPUCTHUHHUMHU TpyHaMH,
OJTHOATOMHUX CIHPTIB 1 PEeHOITY, KPOXMAJIFO 1 IIETFOJIO3H;

XIMIYHI BIACTUBOCTI HACHYEHUX OJJHOOCHOBHUX KapOOHOBHX 1 HEOPTaHIYHUX
KHCJIOT; BIACTUBOCTI HATYPaJIbHUX 1 INTYYHUX BOJIOKOH;

Xxapakmepusye

XIMIYHI ~ BJACTUBOCTI OJHOATOMHHX HACHYCHHMX CIHPTIB, €TaHAII0,
HACHYEHHX OJIHOOCHOBHHMX KapOOHOBHX KHUCIIOT, €CTEPIB, )KUPIB, BYTJICBO/IB,

CHocO0M OAEp)KaHHA €TaHOJly, €TaHAII0, €TaHOBOi KHCJIOTH, IJIIOKO3H,
caxapo3u, KPOXMaJIO 1 [EeJ0JI03H;

npozHo3ye

XiMiYHI BIaCTHBOCTI OKCUT€HOBMICHUX OPTraHiYHUX CHOJYK Ha OCHOBi 3HaHb
PO BJIIACTUBOCTI XapaKTEPUCTUYHHX ((PYHKIIIOHAIBEHUX) TPYII;

YCMaHo6I0€

MPUYUHHO-HACIIKOBI 3B’SI3KM MDK CKJIaJ0M, OYyI0BOIO, BJIaCTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JIOBKIJUISI OKCUT€HOBMICHUX OPraHiuyHHX CIIOJNYK;

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

6UAGTIAE

HAsBHICTh aJIBJICTI/iB, KAPOOHOBUX KHUCJIOT, TITFOKO3H;

HOMEHKJIAaTypa 1 (i3W4Hi BIACTHBOCTI
aJbIeriaiB.

XiMi4HI BJIACTHBOCTI €TaHaJI0, HOIo
OJIepKaHHS.

Kapo6onosi KHCJIOTH, ix
MOIIMPEHHS B IPUPOAI Ta Kiacudikaris.
KapGokcunbaa XapaKTepUCTHYHA
(pyukiionansha) rpymna. Cxiaz, 6yaosa
MOJICKY1T HACHYEHHUX OJHOOCHOBHHUX
KapOOHOBUX KHCIIOT, IXHS 3arajbHa Ta
CTPYKTYpHi hopmymu, i3omepis,
cUCTeMaTWYHa HOMEHKIATypa i ¢i3uuHi
BJIACTUBOCTI.

XiMi4HI ~BJIACTUBOCTI HACHUYCHHMX
OJTHOOCHOBHHUX KapOOHOBHX  KHCIIOT.
Peakuist ectepudikartii.

Onep:kaHHS €TaHOBOI KHCJIOTH.

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

Kupu sK TpencTaBHUKU eCTepiB.

¢iznuHi

Knacudikamis >xupiB, iXHI XiMiuHi
BJIACTUBOCTI.

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

I'moko3a: MosiexynspHa ¢opmyina Ta
ii Bimkpura Gopma. XiMidHI BIaCTUBOCTI
[JIIOKO3H.

Caxapoza, KpoxMmajib 1 ILeIro3a:
MOJIEKYJISIpHI (POpMYITH, TipoITi3.

9. JloBeleHHS HEHACHUYECHOTO
Xapakrepy piakux JKUPIB
(BipTyanpHO).

10. OKuCHEHHS TJIFOKO3U
aMOHIauHUM PO3YHHOM
apreatym(I) OKCUY (3a
BiJICYTHOCTI peareHTiB -
BIpTyaJIbHO).

Jlabopamopni docniou

1. BusiBieHHs OpraHigHUX
KHCJIOT y Xap4OBUX NPOIYKTax.

2. OKUCHEHHS TJIFOKO3H
CBIXKOOJep)KaHUM kynpym(II)
T1IPOKCHIOM.

Ipakmuuni pooomu

1. Po3B’s13yBaHHSl  €KCIIEPHMEH-
TaJbHUX 337a4.

Haeuanvni npoexmu

11. Exonorivyxa Oe3MeuHiCTh

3aCTOCYBaHHS i OJIep>KaHHsI PEeHOITy.
12. BusiBneHHs (henomy B

EKCTPaKTI 3eJeHOro dYaro abo
ryari.

13.ByrneBogu y  Xap4oBHX
MPOAYKTAX: BUSIBIICHHS i

OioyioriyHe 3HAYCHHSI.

14. Aesiaiesoai 668606.

15. HarypaunbHi BOJIOKHA
POCIIMHHOTO TOXO/KEHHS: iXHI

BJIACTUBOCTI, Jlii Ha OpraHi3M
JFOTNHH, 3aCTOCYBaHHSL.

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

17. Erepu Ta ecTepu B
KOCMETHLII.
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0OMPUMYEMbCA NPABUT

0€3MeYHOT0 MOBOIKEHHS 3 OPraHIYHUMH PEYOBUHAMMU;

oouyucnwe

3a XIMIYHUMH DIBHSHHAMH KUIBKICTh pPEUYOBHHH, Macy abo o00’em 3a
KUTBKICTIO PEYOBHHH, Macol0 ab0 00’€MOM peareHTy, 0 MiCTUTh MEBHY YaCTKY
JIOMIIIIOK, OOTPYHTOBYIOYH OOpaHHii CIIOCiO PO3B’sI3aHHS;

po3é’azye

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

pooump 6UCHOBKU

IIOJI0 BJIACTHBOCTEH OKCHTE€HOBMICHHX OpPraHIYHMX PEYOBHH Ha MiACTaBi
ixHpoi OymoBHM i Tpo OyAOBY OKCHTCHOBMICHMX DPEUOBHMH Ha MiJCTaBi iXHIX
BJIACTUBOCTEH; HA OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

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

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

6UCNI06TII0€ CYOIHCCHHSA

LIOAO BIUIMBY NPOIYKTIB OPraHIYHOTO CHHTE3y Ha 3/0pOB’S JIIOIUHHU Ta
€KOJIOTTYHHUI CTaH JOBKIISL,

P036’°a3y€ npoodiemy

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

ouyinioe

OioyioriyHe 3HAUCHHS KHUPIB 1 BYTJIEBOJIIB JJISl XapUyBaHHS JIIOIUHH;

pauioHanbHE CIiBBIAHOIIEHHS BXXMBAHHS POCIMHHMX Ta TBAPUHHMX >KHPIB,
nepeBary ofAry 3 HaTypajJbHHUX TKaHUH;

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

18. BioausenbpHe najabHe.

Hackpizni 3micmogi ninit
I pomaosmcexa sionosioanvHicme

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

Bionoriune 3HaueHHs )KUPIB 1 BYTJIEBOIB AJIsl XapUyBaHHS JIIOJHU.
Hionpuemnusicms i (hinancosa epamomuicms .

OpneprkaHHs €TaHOIY, €TaHAIIIO.
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Peakuis ectepudikartii.

OO6uncienHs 3a XIMIYHUMH PIBHSIHHSIMH KiTBKOCTiI pEUOBHHH, Macu ab0o 00’e€My 3a KUIBKICTIO PEYOBHHH, Macolo abo 00’€MOM peareHry, Ui0 MiCTHTh MEBHY

YaCcTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnoyxku

YdeHb/yueHuns:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae

3aranpHi (HOpMyIH Ta XapakTepucTH4Hi ((yHKIIOHAIBHI) TPYITH aMiHIB Ta
aAMIHOKHCJIIOT;

noOACHIOE

CTPYKTYpHi OpPMYJIH aMiHIB Ta aMiHOKHCIIOT; aM(POTEpHICTh aMiHOKHCIIOT;

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

Haeooums NPUKIAOU

aMiHiB, aMiHOKMCJIOT, O1JIKiB.

HissnbHiCHUH KOMIIOHEHT

POo3pizuae

HacW4eHI i apOMaTHYHI aMiHU;

CKaoae

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

PIBHSHHS peakiliii, ki OMUCYIOTh XiMi4HI BIaCTHBOCTI METaHaMIHY (TOPiHHS,
B3a€EMOJIisI 3 BOJIOIO 1 XJIOPUIHOIO KUCIIOTOI0), aHUTIHY (B3a€MOIisl 3 XJIOPUIHOKO
KHCIIOTOK0, OPOMHOIO BOJIOI0), aMiHOETAHOBOT KHCIIOTH (B3a€MOist 3 HATpii
T1IPOKCUIOM, XJIOPHIHOKO KHCJIOTOIO, YTBOPEHHS IMIIENTHIY) Ta OAEP)KAHHS
aHUTiHY (BiTHOBJICHHS HITPOOEH3EHY);

Knacugikye

HITPOTr€HOBMICHI opraHiuHi CIOJTYKH 3a XapaKTepUCTHYHUMHU
(byHKIIOHATTBHUMHE) TPYTIAMH;

npozHo3ye

XiMIYHI BIaCTMBOCTI aMiHOKHCIJIOT, 3yMOBJIEHI 0COOJIMBOCTAMHU OYAOBH IXHIiX
MOJIEKYT;

xapaxkmepuszye

XiMIYHI BIACTUBOCTI MeTaHaMiHy, aHIJiHY, aMiHOE€TaHOBOI1 KHCJIOTH 1 OiJIKiB
(rimpoui3, KOIBOPOBI peaxilii);

010JI0TIYHY POJIb aMiHOKHUCIIOT, OLJIKIB;

YCManoe1€e

Hacuyeni # apomaTnyHi amiHm:
ckirag 1 OymoBa MOJEKyN, Ha3BU
HAWIPOCTIMNX 32 CKIAJOM  CIIONYK.
Bbynosa aminorpymm.

AMiHM  SK  OpraHi4Hi  OCHOBH.
XiMi4HI ~ BIACTMBOCTI  MeETaHaMiHY,
a”imiay. OnepXaHHs aHUTiHY.

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

binkn sk BHCOKOMOJEKYJSIpHI
cnojiyku. XiMiuHI BJIaCTMBOCTI OLIKIB
(6e3 3ammcy piBHSHB peaKiliii).

Jlemoncmpauii

11. B3aemogmis aHlTiHY 3
XIJIOPHTHOIO KHCJIOTOIO
(BipTyaspHO).

12. B3aemogmis aHlTIHY 3

OpPOMHOIO BOJIOKO (BIpTYaJIbHO).

Jlabopamopni docniou
3. biyperoBa peaxiisi.
4. KcaHTOonpoTeiHOBa peaKilisi.

Haeguanvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHi
BJIACTUBOCTI, [lil Ha OpraHi3M
JIIOAMHY, 3aCTOCYBaHHS.
20. Amitin —  ocHoOBa
BUPOOHUIITBAa OAPBHHUKIB.
21. Cunre3 OiNKiB.

22. 306anaHcoBaHe XapuyBaHHS —
3aropyKa 37J0pOBOTO JKUTTSL.
23. Busenenus
OpraHi4HOr0 MOXOKEHHS.

IS

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

oompumyemobca  npaeun  OE3NMEYHOTO TIOBO/DKEHHS 3  OpraHIYHUMU
pEYOBHMHAMH.
IiHHicHMI KOMIIOHEHT

YCBIOOMIIOE

BIUIMB aHIJIIHY Ta HOro MOXiTHUX (BOTHEHEOE3MEeYHICTh, IMOAPA3IINBICTD,
OTPYHHICTh) Ha JOBKULISI Ta OPTaHi3M JIFOAUHU;

BUCII06TII0€ CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTCHOBMICHHX OpPraHIYHHAX CHOJIYK Ha OpraHizM
JFOTUHY,

o0brpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMHU BIIACTUBOCTAMU;

ouinte

OioJToriuHEe 3HAYEHHS aMIHOKHCIOT 1 O1JIKIB;

P036’°33y€ npoodiemy

BIIACHOT'O PalliOHAFHOTO Xap4YyBaHHS Ha OCHOBI 3HAHB MPO OLIKW;

Ppobums 6UCHOBKU

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

Hackpizui 3micmogi ninii

300poe s i besnexa. I pomadsincwika sionosioanshicms. Exonoeiuna 6e3nexa i cmanuil po36umox.

7 A~ oy ~

iadacia+i*iiol ai*é%i6 oa éial 1i6%aied 48y épasié oa ioi+op+
Tionpuemnusicmo i ghinarcosa spamomuicme
OpneprkaHHs aHITIHY.

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

Y4ens/yuennus:
3HaHHEBUIT KOMIIOHEHT
NnOACHIOE
CYTh IOHSTTS TOJIIMED;
peakuii momiMmepusamii i
MoJIiMepiB;
HAGOOUmMb NPUKIAOU
CUHTETUYHHX BHCOKOMOJCKYISPHUX PEUOBHH 1 MOJIMEPHUX MarepiayiB Ha
1X OCHOBI;

MOJTIKOHCH AT SK croco0iB  A00yBaHHS

CunHteTnuHi BHUCOKOMOJIEKYJISAPHI
pEUYOBHUHU. [Momimepu. Peaxmii
roJIiMepH3artii i MOJIIKOHIeHcallil.
IInactMmacu. Kayuyxkn, ryma.

Haiinmommpenimi noximepu Ta chepu
IXHBOI'O BUKOPUCTAHHSI.

Brme monmimMepHHX MatepianiB Ha
310pOB’st JIFOJTUHHA 1 JIOBKIJLJIS.
[Ipobnemn yrtumizanii nomimepiB i

Jemoncmpauii
13. 3pa3ku miactMmac, Kaydykis,
T'YMH, CHHTETUYHHUX BOJIOKOH.

Hasuanvhi npoekmu

24, CUHTETHYHI  BOJIOKHA:  iX
3HAUYCHHS, 3aCTOCYBaHHS y
MoOyTi Ta IPOMHUCIIOBOCTI.

25. Permkiniar SIK €IUHUNA
LUBUII30BaHUN clOci0 yTHiTizawii
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PIBHSHB peakwiil moyiMepu3aii i MoJiKOHACHC AL
HissnbHiCHUH KOMIIOHEHT

pOo3pizHae

peaxiiii momiMepu3amii 1 MONMIKOHAEHCAIl]; MIacTMacH, KaydyKd, TyMy Ta
CHUHTETHYHI BOJIOKHA;

onucye

BJIACTHUBOCTI TOJIIMEPHUX MaTepiaiB;

nopieH€

MPUPOAHI, IITYYHI i CHHTETHYHI BOJIOKHA, IUTACTMACH;

yCmanoenre

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

dompumyemupca

MpaBUI OE3MEYHOT0 MOBOAKEHHS 3 CAHTETHYHUMH MaTepiaaMH.
LinHicHN KOMIIOHEHT

06rpynmosye

3HA4YeHHs] TOJIMEpiB y CTBOPEHHI HOBHX MarepialliB Ta CHHTETHYHHX

BOJIOKOH.

miacTMac B KOHTEKCTI  CTajoro
PO3BUTKY CYCIUJILCTBA.
CunaTteTnyHi  BOJIOKHA:  (i3uyHI

BIIACTHBOCTI 1 3aCTOCYBaHHSI.

TBEpIUX NOOYTOBUX BiAXOIIB.

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

27. llepcniekTHBY Ofep KaHHS 1
3aCTOCYBaHHSI MOJIIMEPIB 13
Harepes 3alaHIMHU

BJIACTUBOCTSIMHU.
28. locnmipkeHHS ~ MapKyBaHHS
BHPOOIB i3 MTOJIIMEPHUX

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

Hackpizui 3micmogi ninii

300poe’s i besnexa. Exonoeiuna besnexa i cmanutl po36umox.
Hatinommpenirmi momiMepu Ta cepr IXHBOTO BUKOPUCTAHHS.
Brutue nosiiMepHuX MaTepiajiB Ha 30pOB’ sl JIFOAMHH 1 JTOBKULIS.

[Mpobnemu yTuimizalii moniMepis i mIacTMac B KOHTEKCTI CTaIOTO PO3BUTKY CYCIUIBCTBA.

I pomaosrcexa 6ionogioavHicme.
Brutus nosiiMepHuX MaTepiaiiB Ha 30POB’ sl JTFOAMHU 1 JTOBKIJUISL.

[Mpobnemu yTumizaliii moxiMepis i mIacTMac B KOHTEKCTI CTaIOTO PO3BUTKY CYCIIUIBCTBA.

Tionpuemnusicmo i ghinarcosa spamomuicnme
HaiinmomupeHnimi nomiMepu ta cep iXHbOro BUKOPUCTAHHSI.

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

YyeHb/yueHUl1Is:
3HAHHEBMIT KOMIIOHEHT
nOACHIOE
MPUYHHU 0araTOMaHITHOCTI OPTraHiYHUX PEUOBHH;
HaAeoOUmMdb NPUKIAOU
TOMOJIOT'IB Ta 130MePiB;
CTIOJIYK 13 IPOCTUMH 1 KPATHUMHU 3B’ SI3KaAMU;
CITIOJIVK 3 PI3HAMH XapaKTePUCTHIYHUMH ((HYHKIIOHATHPHIMH) TPYIIAMH;

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

AKTHBHI pEedYOBUHHI (BiTaMiHwy,
¢dbepmeHTn).
Ponp OpraHiyHoi Ximit y

PO3B’s3yBaHHI CUPOBHHHOI, €HEpreTHd-
HOI, TPOJIOBOJILYOI MPOOJIEM, CTBOPEHHI

Hasuanvhi npoekmu

30. HatiBaxxiusii X1IMI4HI
BUPOOHHUITBA OpPTaHiuHOi XiMii B
VYxpaiHi.

31. JIomiapHICTh Ta INKiAIUBICTH
01010r1YHO aKTUBHUX J00ABOK.
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MPUPOAHUX Ta CHHTETUYHHUX O10JIOTIYHO AKTUBHUX PEUOBHH. HOBHX MaTepialiB.
HissnbHiCHUH KOMIIOHEHT
pOo3pizHae
OpraHiyHi CIIONYKH 32 HAJIEKHICTIO IO BiJIMOBITHAX TOMOJIOTIYHUX PAIIB;
cKaoae
PIBHSHHSL peaklid, sIKi XapaKTepu3ylTh TEHETHYHI 3B’S3KH OpPraHidYHHX
CIIOJIYK;
oocnioicye
HasBHICTh OpPraHIYHMUX KHCIOT Yy TPOAYKTaX Xap4yyBaHHS 3a JOMOMOTOIO
IHAMKATOPIB;
yCmanoenre
3B’SI3KHM MK KJIacaMHU OPTaHIYHUX CIOJYK;
GUKOPUCMOBYE
3HAHHS IIPO OPTaHivHi CMIOMYKH JUIS MOSICHEHHS X Pi3HOMaHITHOCTI;
00OMPUMYEMbCA NPABUT
0€3MeYHOT0 MMOBOIKEHHS 3 OPraHiYHIMU PEYOBUHAMHU.
HiHHicHMI KOMIIOHEHT
YCBIOOMIIOE
HEOOXIJIHICTh 3HAHHS BIIACTUBOCTEH PEUYOBHHH JUIsSl BCTAHOBJICHHS ii BIUIUBY
Ha BJIACHE 37I0POB’S 1 TOBKIJUIS,
pons opraHiyHOi XiMmii y pO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHUYHOI,
MPOIOBOJIBYOI IPOOIIeM, CTBOPEHHI HOBUX MaTepiaiB;
ouintoe
3HaYeHHS 010JIOTIYHO aKTUBHUX PEUOBHH JJISI OPTaHi3MY JIIOJINHY;
nonynapusye
XIMIYHI 3HAHHS,
YCBIOOMIIOE
MPaBO Ha BIACHUN BUOIp 1 NPUMHATTS PilLICHHS;
BIJIMOBIAIBHICTD 32 30€PE)KEHHS TOBKIUIS BiJ] IIKIJITMBUX BUKUJIIB;
GUCII06TII0€ CYOIHCEHNS
PO MOJKJIMBOCTI BHKOPUCTAHHS OPTaHIYHUX CIOJIYK 3aJIe)KHO BiA IXHIX
BJIACTUBOCTEH;
oorpynmosye
3HAYEHHS OpraHiYHUX PEYOBHH Y CTBOPEHHI HOBUX MaTepialis;
poodump 6UCHOBKU
PO BAXKJIMBICTH 3HAHB MPO OPraHiyHi CIIOJTYKH.

I pomadsmcvka sionogioanvricmy. 300pos s i besnexa. Exonoeiuna besnexa i cmamuil possumox. Ilionpuemnueicmo i hinarcosa epamomuicmo
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Bionoriyno akTUBHI peuOBHHHU.
Posnb opraniuHoi Ximii y po3B’a3yBaHHI CHPOBHHHOI, eHEPIreTUYHOI, IPOIOBOIBYOI TPoOIJIeM, CTBOPEHHI HOBHX MaTepialiB.

11 knac
70 rox, 2 rox Ha THXKIECHD
QOuikyBaHi pe3yJIbTaTH HABYAJbHO-M3HABAJIBLHOI JislJILHOCTI | 3MicT HAaBYAJIBLHOI'0 MaTepiaay | IIpakTH4yHAa YacTUHA
Tema 1. Ilepionnunuii 3aKoH i nepiogu4Ha cucTeMa XiMiYHUX eJIeMEHTIB
Ydenb/yuenuus: SBuie nepioguaHol 3minu | [lemoncmpauii
3HAHHEBUIT KOMIIOHEHT BIIACTHBOCTEH €JeMEeHTIB 1 ixHix crmonyk | 1. Pi3Hi BapiaHTH mepiogmdHOL
Hazueae Ha OCHOBI YSBJICHb NP0 CEJIEKTPOHHY | CHCTEMH XIMIYHMX EJIEMEHTIB
S-, p-, d-eJeMeHTH 3a IXHIM MiCIIeM y NepiOANYHIN CHCTEMI; OyZOBY aTOMIB. (moBra i kopoTka  Qopmu,
nOACHIOE EnextponHi i rpadiuHi enekTpoHHi | BipTyanbHi 3D).
BQJICHTHICTB 1 CTYIiHb OKMCHEHHS €JeMEHTIB 2 1 3 mepiofiB y OCHOBHOMY 1 | oopmynu aTomiB s-, p-, d-emementiB. | 2. Dopmu €JIEKTPOHHUX
30y/P>KEHOMY CTaHaX aTOMIiB; [puHumn «MiHIMaBEHOT €HEepTii. opbitaneii (y Tomy umcm 3D-
HAB00UmMb NPUKIAOU 30ymKeHnil craH aTtoma. BajeHTHI | MPOEKTyBaHHSA).
S-, p-, d-ememenTiB. cTanu enemeHTiB. Moxiauei crymeni | 3. Moxmeni aromiB  S-, p-, d-
JisnbHICHUI KOMIIOHEHT OKHCHEHHS HEMETAIIUHUX €JIeMEHTIB 2 1 | enemeHTiB (y Tomy uucm 3D-
cKnaoae 3 mepiois. MPOEKTYBaHHS).

CNIEKTPOHHI 1 rpadiuHi eleKTpoHHI (OpMyaH atoMmiB s-, pP-, O-eremMeHTIB
(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 rmepiofis, 110
3HAaXOAATHCS B OJIHIH IpyIi, HA OCHOBI €IeKTPOHHOI OyI0BH IXHIiX aTOMIB.
HinHicHMi KOMIIOHEHT

00tpynmoasye

NepioIMYHy 3MiHY BIIACTHBOCTEH €JIEMEHTIB 1 iXHIX MPOCTUX PEUOBHMH Ha
OCHOBI €JIeKTPOHHOT OyJJOBH IXHIiX aTOMiB;

BUCTI06TII0€ CYOHCEHHS

1010 32CTOCYBAHHSI TIEPIOJIMYHOTO 3aKOHY JUIS Tiepei0aueHHs BIaCTHBOCTEH
iIIe He BIJJKPUTUX EJICMEHTIB.

Haeuanvni npoexmu

1. CrBopenHs 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PaJiOHYKIiOiB y
MEIUINHI.

3. Bukopucranus pajioaKTHBHUX
130TOMIB  SIK  iHAMKATOpiB Y
TBAPUHHUIITBI, apXEOJIOTii.
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Hackpi3ni 3micToBi J1iHii
TTionpuemnusicms i ¢hinancosa spamomuicms

SIBumie nepiogrmdHOi 3MiHH BJIACTHBOCTEH €IEMEHTIB 1 IXHIX CITOYK Ha OCHOBI VSIBI€HB IIPO €JIEKTPOHHY OYZOBY aTOMIB.

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

Yuenb/yuenunus:
3HAHHEBHIT KOMIIOHEHT

YCHAHOGNIOE

BUJIM XIMIYHOTO 3B’513KYy B pEUOBHHAX 32 IXHIMU QopMymaMu;

HAoOUmMb NPUKIAOU

PEUOBHH 13 PI3HUMH BUAAMH XiMIYHOTO 3B’SI3KY;

aMop(HUX 1 KPUCTATIYHUX PEIOBUH.
JisnbHiCHUI KOMIIOHEHT

NOACHIOE 6iOMIHHOCMI

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

MK aMOP(QHHUMHU 1 KPUCTATIYHUMHU PEUOBHHAMH;

npozHo3ye

(i3MYHI BIACTHBOCTI PEUOBHH Ha OCHOBI IXHKOI OYyZI0BU Ta OYIOBY PEUOBHH
Ha OCHOBI TXHIX ()I3UYHUX BIACTHBOCTEH.
HinHicHN# KOMIOHEHT

Honnnii, KOBaJleHTHUH, METAIYHUH,
BOJHEBMI XiMiuHI 3B’s3ku. JloHOpHO-
aKIeNTOPHUH  MEXaHi3M  yTBOPEHHST
KOBaJICHTHOTO 3B’s3Ky (Ha TPHUKIALIL
KaTiOHY aMOHiI0).

Kpucramiunnii 1 amopdHuii cranu
TBEPANX PEYOBHH. 3aexHICTh
(Gi3WYHIX BIACTHBOCTEH PEUOBHMH Bif
iXHBOT OYTOBH.

Jlemoncmpauii

4. Mogeni pi3HHX THUIIIB
KpUCTANIYHUX TpaTok (y TOMy
uuciti 3D-npoekTyBaHH).

5. YTBOpEeHHSI aMOHIN XJIOpPHIY 3
aMOHiaKy i riporeH XJIOPHIY.

6. 3pazku KpUCTAITIYHIX i
aMOp(HUX PEUOBHUH.

Haeuanvni npoekmu

4. 3actocyBaHHS piakux
KpPHUCTAITIB.

5. BukopucrtaHHs pedOBHH i3
pi3HUMH ~ BHJAMH  XIMIYHHX

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

JUTS opranizanii CTPYKTYp
oyinioe OiomoiimMepiB.
Ha OCHOBI OYZOBM MOJIEKYJl BOJU 1 CIHPTIB MOXJIMBICT YTBOPECHHS
BOJIHEBOT'O 3B’5I3Ky M)XK MOJIEKYJIaMHU BOJIH, CIIUPTIB, BOJAHM 1 CIIUPTIB;
BUCTI06TII0€ CYOHCEHHS
MIOZI0 3AIEKHOCTI MK BHKOPHCTAHHSM PEUOBHH Ta iXHBOIO OyIOBOKO i
BJIACTUBOCTSIMH.
Hackpizni 3MicToBi JiiHii
300po6’a i bes3nexa. Exonoeiuna 6e3nexa i cmanuti possumox. Ilionpuemnugicms i ghinancoéa epamommicm.
3anexxHicTh (Hi3MUYHUX BIACTHBOCTEH PEUYOBHH Bifl iXHBOI Oy OBH.
Tema 3. XimiuHi peakuii
Y4enb/yuennus: HeoGopotni 1 o6opotHi ximiuHi | Po3paxynkoBi 3agaui
3HAHHEBHII KOMIIOHEHT nponecu. XiMmiyna piBHoBara. [Ipunnun | 1. OOuncineHHs 3a XiIMiYHUMH
noAcCHIOE Jle llarenpe. PIBHSHHSIMHU BiTHOCHOTO BHXOJY

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

NPUHLMII Aii TaJbBaHIYHOTO €JIEMEHTAa;

HABOOUmMb NPUKIAAOU

TMugpomnis conei.

[loHATTS Mpo raJbBaHIYHUHA €JIEMEHT
SK XIMIYHE JKEpeno eJEeKTPUYHOTO
CTpyMy.

MPOJAYKTY peaxiii.

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

cKaoae

PIBHSIHHS peakiii TiIpoi3y colei;

DPO3pi3Hae

HEOOOPOTHI 1 000POTHI XIMiUHI peakwii;

Xxapaxkmepusye

CYTh XiMI4HOI piBHOBAry, riipomizy coiei;

npozHO3yE

MOJKJIMBICTH PEaKIlil TipOoi3y COMei;

pH cepenoBuIia BOAHUX PO3UMHIB COJEH;

oobupace

YMOBH 3MIIIEHHS XIMI9HOI pPiBHOBAard OOOPOTHHIX TMPOIECIB HA OCHOBI
npuHiuny Jle [laTense;

0ompumyembcs NPaBUIl OC3MEKH I1iJT YaC BUKOHAHHS XIMIYHUX JOCI/IIB;

excnepumenmanvho BuzHadae pH cepenoBuIia BOMHUX PO3YMHIB coiel 3a
JIOTIOMOT OO 1HIUKATOPIB;

00uucno€ 3a XIMIYHIMY PIBHAHHSAMHU BIJTHOCHHWH BUXIJl TIPOMYKTY peaKIlii,
00IpyHTOBYIOYM OOpaHHit CIIOCiO PO3B’I3aHHS.
HinHicHMid KOMIIOHEHT

eucno06110€ cyoxcenna npo 3HadeHHs npunimny Jle lllarense B kepyBaHHI
XIMIYHIMH TIPOLIECaMU;

00tpynmoasye

3HaYeHHS 0OOPOTHUX MPOIECIB Y JOBKULTI, TPOMHUCIOBIX BUPOOHHIITBAX;

BIUIMB TiJpoti3y coineit Ha pH rpyHTiB;

OUIHIOE€ HETATUBHUI BIUIMB Ha EKOJIOTII0 BIANPAallbOBAHMX TaJIbBaHIYHUX
€JIEMEHTIB 1 dompumyemsca NpaBuil IXHBOI YTHITI3aIIi.

JIOTIOMOT'OF0 1HIUKATOPIB.

HapuanbHi npoekTn
7.anpBaHiUHUN  €MEeMEHT 3
KapTOILIi, TUMOHY.

8.Bumu 1 mnpuHOUIUM poOOTH
MaJlUX JDKEped  eJIEKTPHYHOTO
CTpyMy, YTHII3aIis iX.

Hackpizui 3MicToBi JiHii
Lionpuemnusicmo i ghinarcosa 2pamommuicniv
TToHSTTS PO TajbBaHIYHUN CIIEMEHT SIK XIMIYHE JDKEPEIIO CTPYMY.

Tema 4. Heopraniuni pe4oBHHH i iXHi BJacTHBOCTI

Y4yenb/yuyeHnuus:
3HAHHEBMIT KOMIIOHEHT
Hazueae
HaUMoImMpeHimi y IpUpo/Ii MEeTaJIiYHI i HEMETaIiuHi eJIeMEHTH;
NPEJICTABHUKIB  KJIACiB  HEOPraHIYHUX CIIONIYK 332  CHCTEeMAaTHYHOIO
HOMEHKJIATYPOIO;

Hemeramm. 3aranbpHa
XapaKTepUCTUKa HeMeTaniB., Di3uyHi
BJIACTUBOCTI.

Anotpomis. Anotponsi Mogudikamii
PEYOBHH HEMETAIIUHUX €JIEMEHTIB.
SBure agcopoiii.

Po3spaxynkosi 3agaui

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

CYTb SIBHIIA ATOTPOIIii;

BiIMIHHOCTI BJIaCTUBOCTEH anoTponHux Moaudikamiit Oxcureny, Cynbsdypy,
Kap6ony, @octhopy ixHIM KiTBKICHIM CKIIaZoM abo 0yI0BOIO;

CyTh SBHINA ajACcOPOLii; aHTPOMOreHHi i NPUPOAHI NPUYMHHU TMOSBU B
atMocdepi OKCUIIB HEMETATIYHUX EIICMCHTIB;

HABOOUmMb NPUKIAAOU

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

B32€MO3B’SI3KiB MiJK PEUYOBHHAMH.

HisinbHiCHUA KOMIIOHEHT

cKnaoae

PIBHSIHHS, IO MiATBEPKYIOTH BIJIHOBHI BJIACTHBOCTI MeETaliB, 30KpeMa
ANIOMIHIIO 1 3amiza (peakiili 3 HEeMeTallaMHu, BOJOI, KHUCJIOTaMHU 1 CONSIMH B
pO34MHAxX);

OKHCHI BIIaCTHBOCTI HEMETalliB (KHCEHb, CipKa, BYTJIEIb, XJIOP) B PEAKIIisIX 3
BOJIHEM 1 MeTalaMuy;

BIJHOBHI BJIACTHBOCTI
METAIIYHUX €JIEMEHTIB,;

peaxiiiii, fKi XapakTepu3ylOTh OCOOJHMBOCTI BOJAHHX PO3YWHIB TiIpoTeH
xynopuny (3 ocHOBamM), TriiporeH cyinbdigy (3 Jyramu), amMmoHiaky (3
KHCJIOTaMHu);

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

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

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

xapaxkmepu3sye

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

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

¢i3uyHl Ta XiMiYHI BIACTHBOCTI (B3a€MOIS 3 MarHi€eM, IIMHKOM, MiJUIIO)
HITPATHOT 1 KOHIIEHTPOBAHOI Cy/b(aTHOI KUCIIOT;

3acrocyBaHHs riapokcuiB Hatpito 1 Kanbiiro;

TIOLIMPEHHS CONEH Y IPUPOIi;

BOJHIO ¥ BYIVICHIO B PEAKISIX 3 OKCHIAMHU

OkuCcHI Ta BIHOBHI BIIACTHUBOCTI
HeMeTaliB. 3aCTOCYBaHHSA HEMETAIiB.

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

Okcuad HEMETAIYHHX EJIEMEHTIB,
iX ymicT B aTMocdepi.

Kucnorn. Kucaorsi JIOIIII.
OcoOnuBocti  B3aeMonil MeTaliB 3
HITPAaTHOIO i KOHIICHTPOBAHOIO

Cynb(haTHOI KHCIOTaMHU.

3aranpHa XapaKTEPUCTHKA METaliB.
®i314HI BJIACTUBOCTI METAJIIB Ha OCHOBI
iXHBOT OyTOBH.

AmoMigiii 1 3ami30:
XIMIYHI BJACTUBOCTI.

3acTocyBaHHS MeETalliB Ta
CILIABIB.

OcHOBH. BnactuBocri,
3acTocyBaHHs TimpokcumiB Hatpiro i
Kanbiro.

Comi, iX MOMMUPEHHS B MPHUPOJII.
Cepenni Ta kuchi comi. [loHsTTS MO
JKOPCTKICTH BOAW Ta cmocoowm  ii
YCYHEHHSI.

CyuacHi cuIliKaTHI MaTepialu.

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

SkicHi peakiii Ha JIesKi HOHH.

Biosoriyne 3HaueHHS METaIlYHHX 1
HEMETATIYHUX €JIEMEHTIB.

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

¢biznuni 1

IXHIX

JdemoncTpamii
7.3pa3ku  MeTamiB 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. JocnimkenHs ancopOmiHol
3JIaTHOCTI aKTUBOBAHOT'O BYTLLISA

Ta  AHAJOTIYHUX  JIKApChKUX
Mperaparis.

3-6. BusiBnenus y po34unHi
KaTiOHIB Depymy(2+),

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

IpaxTiasi podoTH

1. JlocmipKeHHS SIKICHOTO CKJIay
COJICH.

2. 'enernuni 3B’SI3KH
HEOPraHiYHUMH PEUOBHHAMH.

MK

HapuanbHi npoekTn

7. Ulty4ni anmasu y TEXHiLi.

8. PaitionajbHe ~ BUKOpPUCTaHHS
MoOpHB Ta mpoOiieMa OXOPOHHU
JIOBKIJUIAL.

9. 3anobiranus HETaTUBHOMY
BIUITMBOBI HITpaTiB Ha OpraHizMm
JIIOAMHHU.

10. Heopraniusi
dhapmarrii (abo

pEeYOBHHH Y
JOMAIITHII
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cKadae TIaH OCIIKSHHS Ta eKCREPUMEHMANbHO 6CHAHO6IOE TEHETHIH]
3B’S3KH Mi)K HEOPTraHIYHIMH 1 OpraHiYHUMH PEYOBHHAMM;

nopienioe

¢i3YHI Ta XIMiIYHI BJIACTHBOCTI METaJiB (aJIFOMIHIH 1 3al1i30) 1 HEMETalliB,
OKCHJIIB METAIIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

0CcOOJHMBOCTI BOJHHMX PO3YMHIB TiAPOT€H XJIOPUAY, TiAporeH cyibdiny,
aMOHIaKYy;

ocHOB (rigpokcuaiB Harpiro i Kanbiiro);

AHAaNi3ye i maymayums pe3yybTaTH TOCIIIHKCHbB;

npozno3sye pH cepenoBuIna KUCIOTHUX 1 JTIy>)KHUX IPYHTIB;

YCMAano6110€ TEHETUYHI 3B SI3KM MK OCHOBHUMH KJacaMH HEOPTaHIYHUX
CTIONYK;

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

odocnioicye

SIKICHHMH CKJIaJ COJIEH;

azcopOIiiHy 3aTHICTH aKTUBOBAHOTO BYTULIS Ta aHAJOTIYHHUX JIKAPCHKUX
npenaparis;

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

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

00uUCNI0€ KUTBKICTh PEUYOBHHHU, Macy abo 00’€M TPOAYKTY 32 PiBHSHHIM
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 wmetamiuamx (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. CriagaHHs
KapTH POIIOYOCTI.

13. BnactuBoCTi 1 3acTOCYBaHHSA
KapOOHAaTIB, HITpaTiB i
oprodocgaris JIYKHUX i
NYKHO3EMEITbHUX  METATIYHUX
€JIEMEHTIB, COJIEH aMOHIIO.

14. VYcyHeHHS TUM4YacoBOi i
MOCTIHHOT )KOPCTKOCTI BOJIH.
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METaJIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

VIUTUB KOPCTKOT BOAM Ha MOOYTOBI MPUIaH i KOMYHIKaIlii;

BUCTI06II0€ CYOHCEHNS

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

KHUCJIOTHUX JOIIiB, TAPHUKOBOI'O €(EeKTy, HepaliOHATFHOTO BHUKOPHCTAHHS
MiHepaJIbHUX TOOPHB.

Hackpi3ni 3micToBi J1iHii
T pomaosrcoka sionogioanvicmo
Kucnotsi gomi.
IToHSATTS TIPO JKOPCTKICTH BOJIU Ta CITOCOOW ii yCYHEHHS.
300pos s i besnexa
SIBurie agcopOmii.
3acTtocyBaHHS BOJTHUX PO3YMHIB TiPOTEH XJIOPUAY, TiAPOTeH cynb(dimy, aMOHiaKy.
KucnorHi gomi.
BrnacTtuBocTi i 3acTocyBanHs rimpokcuiB Harpiro 1 Kanbiiiro.
IToHATTS TIPO JKOPCTKICTH BOJIU Ta CITIOCOOM ii yCYHEHHS.
Exonoeiuna besnexa i cmanuii po3eumox
SIBurie agcopOmii.
3acTocyBaHHS BOJAHUX PO3YHHIB TiJpOreH XJIOPUIY, TIAPOTeH Cyab(imy, aMOHiaKy.
KucnorHi gormi.
Lionpuemnusicmo i ghinarcosa 2pamomuicniv
®di3nyHi BJIACTUBOCTI METaJIiB Ha OCHOBI iXHBOT OYIOBH.
AnromiHi# 1 3a1i30: ¢i3uyHi 1 XiMi4HI BIACTHBOCTI.
3acTocyBaHHs METaJliB Ta IXHIiX CIUIaBiB.
3acTocyBaHHS HEMETAIIB.
3acTocyBaHHS BOAHUX PO3YMHIB TipOreH XJIOPULY, TiAporeH cyabdiny, aMoHiaKy.
BrnactuBocri i 3actocyBanHs rizpokcuais Hatpito 1 Kamisiro.
[ToHATTS PO KOPCTKICTH BOJM Ta CIIOCOOU 11 yCYHEHHSI.

OO0umCcneHH s KUTBKOCTI peYOBHHH, Macu 200 00’ eMy MPOJIYKTY 32 PIBHIHHSAM XiMIYHOI peakllii, sIKIO OJIMH i3 PeareHTIiB B3ATO B HA/UIUIIIKY.

Tema 5. Ximis i mporpec JoacTBa

Ydennb/yuennus: Pomp ximii y cTBOpeHHI HOBHUX
3HAHHEBUIT KOMIIOHEHT MaTepialiB, PO3BUTKY HOBUX HaIpsSIMiB
HABOOUMb NPUKIAOU 32CTOCYBAHHS XIMIYHHX CIIONYK Y Pi3HUX Tally3SX Ta 'y | TEXHOJIOTiH, pO3B’SI3aHHI MPOJOBOIBYO],
MOBCSAKICHHOMY >KUTTI. CHUPOBHMHHOI, EHEPreTHYHO1, EKOJIOT1YHO1
HinHicHN KOMIOHEHT pooJIeM.
OyiHlo€ 3HAYCHHs XiMii y CTBOpPEHHI HOBHMX MaTepiajliB, PO3BHUTKY HOBHX «3eneHay XiMisl: CydacHI 3aBIaHHS

HapuanbHi npoekTn

15. BupimieHnHs npobiieMun
yTHmi3amii pi3HUX BUJIIB
CNEKTPUYHUX JIAMIL.

16. IlinrotoBka ece iHO3EMHOIO
MOBOIO «Pomp XiMii y MoeMy
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HaIpsAMiB TEXHOJIOTiH, pO3B’sI3aHHI MPOAOBOJIBYOI, CHPOBUHHOI, EHEPTEeTHYHOI, | TIepe]] XIMIYHOI0 HAayKOI Ta XIMIYHOIO | JKHTTI».
eKoJIoriuHoi mpodeM; TEXHOJIOTI€IO.

yceioomare

3HadeHHS HOBOI (piymocodii y Ximii i BIacHO! TpoOMaasHCHKOT MO3MINI st
peaizanii KOHIEMIii CTaIoro po3BUTKY CYCHIbCTBA;

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

MpaBO HA BJIACHUW BHUOIp 1 MPUHAHATTS PIlICHHS;

BiJINIOBIIaIbHICTD 32 30€PEKEHHSI IOBKIJUIS BiJ| IIKIJUIMBUX BUKU/IIB;

nonyaapu3ye XiMidHi 3HaHHS;

Kpumuuno cmaeumusca 10 XiMigHOI iHGOpMaIIii 3 pi3HUX JHKeper,

BUCTL06TIIOE CYOHCEHHA

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

GUPODOIAE 671ACHI CMABIeHHA 10 TIPUPOIH SIK HAWBUIIOI IHHOCTI.

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

Ponp ximii y CTBOpEHHI HOBHX MartepialiB, pO3BUTKY HOBHX HaNpsSMiB TEXHOJOTIH, PO3B’SA3aHHI IPOJOBOIBYOI, CHPOBUHHOI, EHEPTETHYHOI, €KOIOTIYHOT
npooiem.

«3eneHay ximisl.




