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IHOACHIOBAJIBHA 3AIIMCKA

Ha cyudacHomy erami pO3BHTKY CYCIIJIbCTBA BCE OYEBHJIHININM CTA€ 3HAYCHHS MPUPOJAHUYUX HAyK JJI pealtizaiii KOHIEMIi cTaaoro
po3BuTKy. He BUIaskoBO B pi3HMX KpaiHaxX CBITY MUJIbHA 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 OpraHizaiil
HaBYaJIbHOI AISUTBHOCTI, TOOTO AU EpEeHITiallii0 HAaBYaHHSI.

Ximist, OyAy4du IPUPOAHUYUM MPEAMETOM, MA€ BEIMYE3HUH MMOTEHIIIall HABUYAaHHS 1 pO3BUTKY. be3 3HaHHA 1 po3yMiHHS XIMIYHOT POPMU PyXy
MaTepii HEeMOKJIMBO YSIBUTH CO01 CydacHY HAyKOBY KapTHHY CBITYy. AJDKE CBIT, II0 HAC OTOYYE — 1€, IEPII 3a BCE, CBIT PEYOBUH, 5IKi € OCHOBOIO
KHUBOT 1 HEXKUBOT IPUPOIH.

HapuansHa nporpama 3 ximii mia 10-11 ximaciB 3akiafiB 3aranbHOI CEpeHBOI OCBITH po3poOiieHa Ha mijacrtaBi [lepkaBHOTO cTraHmapry
0a30B0i 1 MOBHOI 3araJibHOI CepeHbOI OCBITH, 3aTBEpIKEHOr0 mocraHoBoro KaGinery MinictpiB Ykpaiam Big 23.11.2011 Ne 1392. IIporpama
MpU3HAYCHa JIsl HaBYaHHS XiMil Ha PiBHI CTaHAApPTY, TOOTO y KJacax, /e XiMis He € Mpo(IbHUM MPeAMETOM. 3MICT MPorpamMu 6a3yeThesi Ha 3HAHHIX
1 KOMITETEHTHOCTSIX, HA0yTUX YYHSMHU B OCHOBHIH IIKOJII, 1 € APYTUM — BUILUM KOHIIEHTPOM BUBYEHHS XiMii.

VY mporeci HaBuaHHs MpeAMeTa MOYKHA BUKOPUCTOBYBATH JJOJATKOBI 'OJIMHU HABYAIBHOTO TUIAHY, 110 TPU3HAYEH] JJIs1 BUBYEHHS CIIELIKYPCIB,
(bakynbTaTUBIB 1 KypCiB 3a BUOOPOM, OPIEHTOBAHUX, 3aJI€KHO BiJ MPO(diII0 HABUAHHS, HA MOCHJICHHS MDKIPEAMETHUX 3B SA3KIB XiMIi 3 1HIIUMHU
HayKaMH.

BuBueHHs Ximii y crapiuiid MIKOJi Ha PiBHI CTaHAApTy CIPSIMOBAaHE Ha MoOJaiblle (pOPMYBAHHS y BUITYCKHUKIB HayKOBOTO CBITOIJIAY,
XIMIYHOI KyJIBTYpH SIK CKJIQJHUKA 3arajlbHOI KyJIbTYpH CY4acHOI JIFOJMHY 1 PO3BUTKY IXHHOTO TBOPYOTO MOTEHIIATY 337151 YCIIIIHOT colliai3aii B
Cy4aCHOMY CYCIJIbCTBI.

BunyckHuku ctapuioi mIKojau — e HUTICHI 0cOOHUCTOCTI, BCEOIYHO PO3BUHEHI, 3/1aTHI 10 KPUTUYHOTO MUCJIECHHS; TPOMAJISIHU 1 TaTPIOTH 3
aKTUBHOIO KHUTTEBOIO MO3UINETO, SIKI JIFOTh 3T1AHO 3 MOPaIbHO-ETUYHUMHE MPUHITUIIAMHE 1 MPUHMAIOTh BiIIOBIIaNbHI pillleHHS; IHHOBAaTOPH, TOTOBI
3MIHIOBAaTH HABKOJIMILIHIH CBIT, pO3BUBATH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY Ipalli, BAUTUCS BIPOJIOBK KUTTH.

Meta HaByaHHA XiMii Ha PiBHI CTaHAAPTY BIANOBIa€ METI MOBHOI 3arajibHOI CepeIHbOI OCBITH 1 MoJIsirae y 3a0e3neveHHi 3aralbHOOCBITHBOT
HiArOTOBKY 3 MpenMeTa, 1o nepeadadyae yMiHHS MOSICHIOBATH XIMIYHI SBUINA, pOOUTH OOIPYHTOBAaHI BUCHOBKH IPO HUX, YCBiJJOMJIIOBATH BIUIMB
HayKH 1 TEXHOJIOT1H Ha 3MIHY MaTepiaJIbHOTO, IHTENIEKTYaIbHOTO 1 KYJIbTYPHOTO CEPEIOBHIII.

Meta HaB4aHHS X1Mii Ha piBHI CTaHIApPTY OCATAE€THCSA Ha OCHOBI peaizallii 3aBAaHHs XIMIYHOT OCBITH — (hOpMYBaHHS 3ac00aMH HAaBYaJILHOTO
MpeaIMeTa KJIY0BHUX i MpeIMeTHUX KOMIIETEHTHOCTE.

HapuaHHst XiMii y cTapIii mKoJji CpsiMOBaHe Ha BUKOHAHHS TAKUX OCBITHIX, PO3BUBAIBHHUX 1 BUXOBHUX 3aBJ1aHb.

— MOTHOJIIOBATH 1 PO3LIMPIOBATH 3HAHHS MPO XIMIYHY CKIIAIOBY MPUPOAHUYO-HAYKOBOI KapTWHH CBITY: HAHBa)KIMBIII XiMi4HI MOHSTTS, 3aKOHH 1
3aKOHOMIPHOCTI, TeOpii 1 IpoLecH; CyyacHy XiMiYHY HOMEHKJIATypy PEUOBHUH;



— PO3BHBATH YMiHHS CAMOCTIHHO HaOyBaTH XiMiuHi 3HAHHS 3 PI3HUX 1HPOPMALIHHUX PKEPET Ta Y X0/l eKCIIepUMEHTATbHUX JOCIIKEHb 1
KPUTHYHO iX OCMHCITIOBATH; 3aCTOCOBYBATH OTPUMAaHI 3HAHHS JIJIs TIOSICHEHHST BIACTUBOCTEH PEYOBHH 1 PI3HOMAHITHUX XIMIYHHX SIBUIIL; O€3MIEUHO
BHKOPHCTOBYBAaTH PEUYOBHMHU 1 MaTepiaiy; OI[IHIOBATH POJIb XIMii y pO3BUTKY CY4aCHHMX TEXHOJIOTIH Ta pO3B’s3aHHI TJI00abHUX MPOOJIEM; TBOPYO
PO3B’s3yBaTH NPAKTUYHI 3aBJIaHHS XIMIYHOTO XapaKTepy y MOBCAKICHHOMY JKUTTI, IIONEPE/KYBATH SBHUIIIA, 110 3aBJIAI0Th IIIKOIU 3/I0POB'I0 JIFOIUHH

1 TOBKIJLITIO;

— BHXOBYBAaTH IEPEKOHAHICTh y TO3UTUBHIN poji XiMil sIK HayKH y 3a0e3MedeHHi Mporpecy CyCIiIbCTBa, YCBIAOMIIEHHS HEOOXiITHOCTI
XIMIYHO TPaMOTHOTO CTaBJICHHS JI0 BIIACHOTO 3/I0OPOB'S 1 JOBKIJUIS.

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

KommneTeHTHiCHUIT MOTEeHIIAJ HABYAJIBHOIO MIPpeAMeTa XiMist

K.mquth IIpenmeTHuii 3MiCT KJII0Y0BOI KOMIIETEHTHOCTI i HABYAJILHI pecypcu A4 il popmyBaHHS
KOMIIETEHTHICTh
Cninkyseanus YMinns:
0€pIHCcasHoIo - BUKOPHUCTOBYBaTH B MOBJICHHI XIMIYHI TE€pMIiHH, MOHATTS, CUMBOJH, Cy4acCHY YKpaiHCbKY HayKOBY TEpPMIHOJOTIO 1
(i pionoio y pasi HOMEHKIIATYPY;
8iOMinHOCHI) - (opmymroBaTH BIANOBIIb HA TIOCTABJICHE 3AMUTAHHS;
Moeamu - apryMEHTOBAHO OIKCYBATH X1J] 1 YMOBH MPOBEIEHHS XIMIYHOT'O €KCIIEPUMEHTY;

- 00roBOPIOBATH PE3YJBTATH JIOCIIIKEHHS 1 pPOOUTH BUCHOBKH;
- Opatu yyacTh B OOrOBOPEHHI IMUTaHb XIMIYHOTO 3MICTY, YITKO, 3p03yMIJIO BUCJIOBIIIOBATH CBOIO JYMKY;
- CKJIaJIaTH YCHE 1 MMChMOBE MOB1JIOMJIEHHS Ha XIMIYHY T€MY, BUTOJIOIIYBaTH HOTO.
CraBjieHHS:
- IIaHyBaTH HAYKOBY YKPaiHCBKY MOBY;
- KPUTUYHO CTaBUTHCH JI0 MOBIJOMIIEHb XIMIYHOTO 3MICTy B MEIIHHOMY IPOCTOPI;
- IOMYJIIPU3YBATH XIMIYHI 3HAHHS.
HaBuaabHi pecypcu:
- MAPYYHHUKY 1 TOCIOHUKH, HAYKOBO-TIOMYJISIPHA 1 XYI0XKHS JIITEpaTypa, €IeKTPOHHI OCBITHI PECypCH;
- HaBYAJIbHI MPOEKTH Ta MPE3CHTYBAHHS IXHIX Pe3yJIbTaTiB.

[IpeameTHa XiMiuHAa KOMIIETEHTHICTh YYHIB € CKJIQJHUKOM KITFOUOBOT KOMIIETEHTHOCTI Y MPUPOJHUYUX HAyKax 1 TEXHOJorisax. Bomoginus




Cninkyeanns
ino3emuumu
moeamu

YMminusa:
- YATATU W PO3YMITH 1HIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTU XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIJOMJICHb 13 BUKOPUCTAHHSAM 1HIIOMOBHUX JKEPEIT;
- YUTATH 1HO3EMHOIO MOBOIO 1 IPaBUJIBHO BUKOPUCTOBYBATU XIMIYHY HOMEHKJIATYPY;
- MOSICHIOBATH 1 BUKOPHCTOBYBATH 1HIIOMOBHY XIMIYHY TEPMIHOJIOTIIO.
CraBJ/ieHHS:
- HIKAaBUTHUCH 1 OIIHIOBATH 1H(POPMALIiI0 XIMIYHOTO 3MICTY iIHO3EMHOIO MOBOIO;
- PO3MOBIIATH Ha XIMIYHI TEMH 13 3aI[iKaBIICHUMHU HOCISIMU 1HO3EMHHUX MOB.
HaguanbHi pecypceu:
- MeJIifiH1 1 APYKOBaHi JKepesa iIHO3eMHOI0 MOBOIO.

Mamemamuuna
KOomMnemenmHicmo

YMiHHA:

- 3CTOCOBYBATH MaTeMaTUYH1 METOH JUISl PO3B‘A3yBaHHs XIMIYHUX 3aB/laHb;

- BHUKOPHCTOBYBATH JIOT1YHE MHCIICHHS, 30KpeMa, Ul PO3B’SI3yBaHHS PO3PaXyHKOBUX 1 €KCIEPUMEHTAIBHUX 337134,
MIPOCTOPOBY YSIBY /ISl CKIIAZIAHHS CTPYKTYPHUX (OpMYIT i MOZIeTel peuoBHH;

- OyayBart 1 TIiymMaunTH rpadiku, CXeMHU, JlarpaMu, CKJIaaTi MOJEII XIMIYHUX CTOJYK 1 TTPOLIECIB.
CraBJieHHs:

- YCBIJJOMJTIOBAaTH HEOOX1AHICTh MAaTEMATUYHUX 3HAHb U1 pO3B’sI3yBaHHS HAYKOBUX 1 TEXHOJIOTTYHHUX XIMIYHUX MPOOIEM.
HaguaubHi pecypen:

- HaBYaJIbHI 3aB/IaHHS Ha BUKOHAHHS O0YMCIIEHb 3a XIMIYHUMHU (OPMYJIaMU 1 pIBHAHHIMM PEaKIIiii;

- IpeicTaBiIeHHs iH(opMaIlii B UuCioBii un rpadiuHiii popmax 3a pe3yapTaTaMu XIMIYHOTO €KCIIEPUMEHTY Ta BUKOHAHHS
HaBYaJIbHUX MPOEKTIB.

Ochoeni
KOMHemeHmHOCmi y
npupoonuuux
HayKax i
mexHono2iax

Yminna:
- MIOSICHIOBATH TIPUPOTHI SBUIIA, TIPOIIECH B )KMBUX OPTaHI3Max 1 TEXHOJIOTIYHI TTPOIIECH Ha OCHOBI XIMIYHUX 3HAHB;
- popMyTrOBaTH, 0OTOBOPIOBATH 1 PO3B’SA3yBAaTH MPOOIEMHU IPUPOTHUYO-HAYKOBOTO XapaKTepy;
- POBOJUTH JIOCIIITU 3 PEYOBHHAMH 3 YPaXyBaHHIM 1XHIX (i3UYHUX BIACTHUBOCTEM;
- BUKOHYBaTH €KCIIEPUMEHTAIbHI 3aBAaHHSI 1 IPOECKTH, BUKOPUCTOBYIOYH 3HAHHSI 3 1HIIUX MPUPOIHUYUX MIPEIMETIB;
- BUKOPHUCTOBYBATH 3a MPU3HAYCHHAM Cy4YacHI IPUJIaI 1 MaTepiaiu;
- BU3HAa4YaTu IpoOIeMu JOBKIUJUIA, IPOIIOHYBATH CIIOCOOH iX BUPIILICHHS;
- IOCHIDKYBATH MPUPOJIHI 00'EKTH.




CraBiieHHs:

- YCBIIOMJTIOBATH 3HAYCHHS MPUPOJHMYMX HAYK JJIS IMi3HAHHS MAaTepiajbHOTO CBITY, BHECOK BHJATHUX YYCHUX Y
PO3BHUTOK MPUPOJIHUYHX HAYK;

- OIIIHIOBATH 3HAYCHHS MPUPOJTHUYHX HAYK 1 TEXHOJIOTIH JIJIsl CTAJIOTO PO3BUTKY CYCITUILCTBA,

- BUCJIOBJIFOBATH CY/XKEHHS MO0 MIPUPOIHUX SIBUIII 13 MOTIISAY Cy4acHOI MPUPOTHUYO-HAYKOBOI KAPTHUHU CBITY.
HaguaabHi pecypcu:

- HaBYaJIbHE 00JaTHAHHA 1 MaTepiaiu, 3aco0U yHAOUHEHHS;

- MDKITPEIMETHI KOHTEKCTHI 3aBJaHHS;

- iHdopMarliiiHi i aHadITUYHI MaTepianu 3 MpoOJIeM CTaHy MOBKIJUIS, OIIAJHOTO BUKOPUCTAHHS MPHUPOJHUX PECYPCIB 1
CUHTETHUYHUX MaTepialis;

- iHopMalrliitHi MaTepiaiu Mpo Cy4acH1 TOCSATHEHHS HAYKH 1 TEXHIKU;

- MaTeHTHI 0a3M JaHUX PO BUHAXOIH.

Ingpopmauiiino-

uugpposa
Komnemenmuicmo

YMminns:

- CTBOPIOBATH 1H(POpMAI[iiiHI TPOJAYKTH XIMIUHOTO 3MICTY.
CraBJieHHs:

- KPUTUYHO CIIBCTABJIATH 1 OLIHIOBATH XIMIYHY 1H(QOpPMAILLito 3 Pi3HUX 1HPOPMALITHUX pecypciB;

- JOTPUMYBATHUCh aBTOPCHKOI'O MpaBa, €TUYHUX MPUHIHIIIB TOBOHKEHHS 3 1H(POpMAILli€To;

- YCBIIOMJTIOBAaTH HEOOX1/IHICTh €KOJIOTTYHMX METO/IIB Ta 3ac001B yTUII3alil HH(POBUX MPUCTPOIB.
HaguanabHi pecypceu:

- €JISKTPOHH1 OCBITHI pecypcH (0a3u JaHUX MPO PEYOBUHHU Ta IXHI XapaKTEPUCTHUKH);

- BIpTyaJibH1 XiM14H1 Jabopartopii.

Yminna euumuca
6NPOO0GIHC HCUNMA

YMminus:
- OpraHizoByBaTH CaMOOCBITY 3 XiMii: BU3HAaYaTH METY, IUIaHyBaTH, 100UpaTH HEOOX1JH1 3aco0u;
- CIIOCTEpIraTu 3a XiMiYHUMHU NEPETBOPEHHAMHU B 00’ €KTaX Ta MPOBOAUTH XIMIYHUN €KCIIEPUMEHT;
- BUKOHYBATH HaBYaJIbH1 MPOEKTH XIMIYHOTO i €KOJIOT1YHOTO 3MICTY.
CraBiieHHs:
- LIKABUTHUCS MOAISIMHU B XIMIYHIN HAYIll Ta TEXHOJIOT1], HOBUMH PEYOBHHAMH 1 MaTepiajlaMy, 3aCTOCYBaHHSM iX;
- IParHyTH CaMOBJIOCKOHAJICHHS;




- OCMHCITIOBATH PE3yJIbTATH CAaMOCTIHHOTO BUBYCHHS XiMili;

- PO3YMITH MEPCIIEKTHRY BJIACHOT'O PO3BUTKY YIPOIOBIK KHTTS, TIOB'SI3aHOTO 13 XIMIYHUMH 3HAHHSIMHU.
HaBuaJubHi pecypcu:

- MeIiiHI JpKepena, TUIaKTHYHI 3aC00M HaBUYaHHS.

Iniyiamuenicme i
nionpuemaugicmeo

Yminus:

- BUPOOJISTH BIIACHI IIHHOCTI, CTABUTH IIUII, TISITH 33]UIsl TIOCSITHEHHS iX, CITUPAIOYHCh HA XIMiUHI 3HAHHS;

- 3QJIyYaTy NapTHEPIB JI0 BUKOHAHHS CIIUTLHUX MPOSKTIB 3 XiMif,

- BUSIBJISITH 3J]aTHICTB J10 pOOOTH B KOMaH i, OyTH iHiliaTHBHUM/iHILlIaTHBHOO, TeHEPYBATH 111e1, OpaTh BiINOBIAATbHICTD
3a MPUIHATTS pillleHb, BECTU AIaJIOT 331l JOCSATHEHHS CIIJIBHOI METH MijJ 4ac BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY 1
HABYAJIbHUX MPOEKTIB.
CraBiieHHs:

- BIpUTH B cebe, y MOKIIMBOCTI KOMaH/IH 1 BIIACHI;

- BUB@)XEHO CTaBUTHCA JJ0 BUOOPY MallOyTHHOTO HalpsMYy HaBYaHHS, IIOB’A3aHOTO 3 XIMIEIO;

- OyTH TOTOBUMH JI0 3MIH Ta IHHOBALIH.
HaBuaabHi pecypcu:

- TiTepaTypa npo YCHIITHUX BUHAX1IHUKIB 1 MAMPUEMIIIB;

- 3yCTpiui 3 YCHIIIHUMU JTIOAbMH,

- Gi3HEC-TPEHIHTH, eKCKYpCii Ha Cy4acHI MiANpUEMCTBA.

Couianvna ma
2POMAOAHCHLKA
KomnemenmHuocmi

Yminns:

- PO3YMITH 1 BUKOHYBATH BCTAHOBJICHI JIEP>KaBOIO 3aKOHU 1 TIPaBHJIA 11010 30epeKeHHS TOBKIILIS,

- CHIBIIpALIOBATH 3 IHIIMMHU HaJl peati3ali€lo coliaJIbHO 3HAUYIIUX IPOEKTIB, 110 NepedadatoTh BUKOPUCTAHHS XIMIYHUX
3HaHb,

- MpaIOBATH B IPYIi 3allIKaBJICHUX JIIOJIEH, CHIBIPALIOBATH 3 IHIIMMH TpyHaMH, 3aIy4aTd IIUPITY FPOMAACHKICTh 10
pO3B’s3yBaHHs MTPo0JIeM 30epeKeHHS JOBKIJIIS.
CraBjieHHS:

- BUSIBJISITH TIATPIOTUYHI MMOYYTTS 10 YKpaiHu, J1I000B 10 Maiol 0aThKiBIIMHY;

- IOTPUMYBATHCh 3aralbHOBU3HAHMX MOPAIBbHUX NMPUHLHUIIB 1 HIHHOCTEH 1 OYTH TOTOBUMH BiJCTOIOBATH 111 MPUHLIUIH 1

LIHHOCTI;
- BUSIBIIATH 3aIliKaBJICHICTh Y IEMOKPATHYHOMY OOJIAIITYBaHHI OTOYEHHS M €KOJIOTIYHOMY OOJIaITyBaHH1 JOBKIJUIS;




- OLIIHIOBATH HEOOXIIHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MI>KHAPOIHOTO CITIBPOOITHHUIITBA,
- IIAaHyBaTH PO3MAITTS [yMOK 1 IOTJISI/IIB;
- IIIHYBaTH ¥ IIaHyBaTH BHECOK BUIATHUX YKPAiHIIIB, 30KpeMa BUCHUX -XIMIKIB.
HaBuaJubHi pecypcu:
- HaBYaJIbHI 1 COLiaIbHI MPOEKTH, TPEHIHTH.

Oobiznanicme ma
CAMOBUPAINCEHHSA Y

cehepi Kynomypu

Yminus:
- BUKOPHCTOBYBATH Cy4YacHi XiMiuHi 3acO0M 1 MaTepiasiv sl BTUICHHS XYA0XKHIX 1/1eH 1 BUSIBIICHHSI BIACHOT TBOPYOCT;
- MOSICHIOBATH B3a€MO3B 30K MHUCTEIITBA 1 XiMii.
CraBiieHHS:
- IHYBaTH BITYU3HSHY 1 CBITOBY KYJIBTYPHY CHAALIUHY, A0 SKOI HAJIekKaTh HaAyKa 1 MUCTELTBO.
HaguanabHi pecypceu:
- TBOpPH 00pPa30TBOPYOTO0 MUCTEITBA, MY3UYHI I JITEpaTypHI TBOPU K LTIOCTpPALlii 10 BUBUCHHS XIMIYHHUX SBHUIIL;
- KOHTEKCTHI 3aBJIaHHT,
- CHHXPOHICTHYHA TaOIuIIs.

Exonociuna
cpamommuicme i
300poee 3cumms

Yminus:
- YCBIIOMJTIIOBAaTH NPUYMHHO-HACIIAKOBI 3B’ 13KH y MPUPOI 1 11 LITICHICTB;
- BUKOPUCTOBYBATH XIMIUHI 3HAHHS JUIsI TIOSICHEHHS KOPHUCTI 1 KO 3J00YTKIB XiMii 1 XiMIUHOT T€XHOJOTI JUIs IO JUHH
1 TOBKIJIJIS;
- 00JIaIITOBYBATH BJIACHE )KUTTEBE CEPEIOBHILE O€3 KO /71 ce0e, 1HIINX JTFo/IeH 1 TOBKIIS,
- TOTPUMYBATUCS 3I0POBOTO CIIOCOOY KUTTS;
- 0e3MeYHO MOBOJIUTHUCH 13 XIMIYHUMU CHOJIYKaMHU 1 MaTepiajJaMH B MOOYTI;
- OpaTu y4dacTh y peamizallii mpoeKTiB, CHIPSIMOBAaHUX Ha TIOJIIMIIEHHS CTaHY JOBKIJUIS 3aBJISKH JOCSITHEHHSIM XIMIYHOL
HayKH;
- IOTPUMYBATHCS TIPABUJT €KOJIOT1YHO BUBA)KEHOI MOBEIIHKU B JOBKLIIII.
CraBJiieHHS:
- MIATPUMYBATH U YTUTIOBATH Ha MPAaKTHILI KOHILEIIIIIO CTaJIOr0 PO3BUTKY CYCIIJIbCTBA;
- PO3YMITH BaXJIMBICTh TAPMOHIHHOT B3a€MO/Iii JTFOAMHU 1 TPUPOJIH;
- BIANIOBITAJILHO 1 OIIaIHO CTABUTHUCS 10 BUKOPUCTAHHS MIPUPOTHUX PECYPCIB K JKepena 310poB’s i JoOpoOyTy
Ta Oe3MeKH JIOAUHH 1 CITIJIbHOTH;




- OIIIHIOBATH €KOJIOT1YHI PU3HUKH 1 OYTH TOTOBUM JI0 PO3B‘s3yBaHHS MPOOJIEM JOBKI/UIS, BAKOPUCTOBYIOUM 3HAHHS
3 Ximii.
HaBuaJubHi pecypcu:
- HaBYAJIbHI ITPOEKTH;
- AKICHI ¥ KUTBKICHI 3a/1a4i €KOJIOTTYHOTO 3MICTY.

XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTAaHIApTy O3HAYAE 3[ATHICTh YYHIB MHCIUTH 1 JISITH 3 TO3WINKA CBITOTJIAJHUX OpPIi€HTAIlH 1 IIHHICHUX
YCTaHOBOK, COPMOBAHUX Y MPOIIEC HABYAHHSI XiMii.

[TpenMeTHa KOMITETEHTHICTh O3HAYECHA TAKUMHU KOMIIOHCHTAMU: 3HAHHEBUM (TI3HABAJILHUM), MisUTbHICHUM (ITOBEIIHKOBUM) 1 IIHHICHUM
(MoTuBaliiHUM). 3MICTOBE HATOBHEHHS IIMX KOMIIOHEHTIB PO3KPUTO B pyOpuIli mporpamu «OvikyBaHi pe3yabTaTH HABUAHHS».

[lepenik owikyBaHUX pe3y/lbTATiB HAaBYAHHS — OPIEHTHP BUUTENS] Ha JOCATHEHHS METH OCBITHBOTO IPOIIECY Ha BIAMOBIAHOMY 3MICTI
3a3HAUYEHUX TEeM MPOTpamu, MI0 MOJETIIUTh IUIAHYBaHHS IJIel 1 3aBJaHb YpOKiB, JacTh 3MOTYy BUPOOHMTH aJleKBaTHI METOAMYHI MiAXOAU [0
MPOBEJICHHS HABYAJIbHUX 3aHSTh, TOTOYHOTO i TEMAaTUYHOTO OI[IHIOBAHHS.

OTxe, OCHOBHUM 3aBJIaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO Pe3y/bTaTy HaBUaHHS, TOOTO HAOYTTs, (OpMYyBaHHS YU
PO3BHUTOK yYHEM BHU3HAUYCHHMX HABYAJIBHOI MPOrPAMOI0 yMiHb, HABUYOK, CTaBJI€Hb, IIIHHOCTEH, 3a3HAUYCHUX Y JIIBIM YacTHHI TaOnuIl. A BiATaK
MarOTh 3MIHUTHCS ITi/IXO/IM IO KOHCTPYIOBAHHS 1 MPOBEACHHS HaBYAIbHUX 3aHATH. BiJ TpaHCSAIIT TOTOBUX 3HAHD YYHUTENb Ma€ IEPEHTH 10 METOIHK,
SK1 JI03BOJISIFOTH YUHSIM CaMOCTIHHO JOOYBAaTH 3HAHHS Y X0/l HaBYAJIbHOI JIAJIBHOCTI; (OPMYBaTH yMIHHS iX 3aCTOCOBYBATH y PI3HUX CHUTYaIsX,
reHepyBaTH 1 IPOAYKYBATH i1e1 a00 HOBI 3HAHHSI; BUCIIOBIIIOBATH BJIACHY TOUYKY 30Dy L1010 IEBHUX MPOIIECIB UM SBUIIL TOLIO.

KomnereHnTHicHU miJIXi]1 y HAaBYaHH1, Ha BIAMIHY BiJl IPeIMETHO 30pI€HTOBAHOTO, epeadadae iHTErpario pecypciB 3MICTy Kypcy XiMil Ta
HIIMX MPEAMETIB Ha OCHOBI MMPOBITHUX COIIAIbHO i 0COOMCTICHO 3HAYYIITUX 171€H, 110 BTUTIOIOTHCS B Cy4acHii OCBITI: YMIHHS BUUTHUCS, €KOJIOT1YHA
IPaMOTHICTb 1 3J0POBHUI CTIOCIO )KUTTS, COLliajibHA Ta TPOMAJITHChKA BiAMOBIIANBHICTb, 1HILIIATUBHICTD 1 MANPHUEMITUBICTS.

Hnst peamizanii 1ux ied BUOKPEMIICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociuna Gesnexa i cmanutli po3sumoxy, «l pomaosncoka
8I0N08I0aAIbHICMbY, «300p08's | beznekay, «Ilionpuemausicmo i hiHancosa cpamomHuicmsy.

Hackpi3Hi 3MiCcTOBI JIiHIi MOCTIIOBHO PO3KPUBAIOTHCS y MpPOLECI HABUAHHS W BUXOBAHHSA YYHIB, € CIUIBHUMH JUISl BCIX IMPEAMETIB 1
KOPEJTIOIOTHCS 3 KITFOYOBUMH KOMITETEHTHOCTSIMH.

3microBa JHiHisA «Exonociuna 6e3nexa i cmanuii po3eumok» peanizyeTbcs Ha 3paszkax, 10 JaloTh 3MOTY YYHEBI YCBIIOMUTH HMPUYUHHO-
HACJIIKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BAXJIMBICTD CTAJIOr0 (KEPOBAHOT0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJiHb. Taki 3pa3ku Hajgae
Martepiall mpo ofiepKaHHsS U 3aCTOCYBaHHs PEYOBHH, 30€peKeHHS MPUPOJHUX PECYPCiB — BOJM U MOBITPs, palioHadbHe i olajiHe BUKOPUCTAHHS
MPUPOJHHUX BYTTIEBOIHIB, KOJOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOLIO.

PesynbraTom peainizanii 1€l 3MicTOBOI JiHIi € He nuiIe 0013HAHICTh YUHS 13 €KOJOTIYHUMU MpoOIeMaMH, OB’ I3aHUMH 13 JOTPUMAHHIM
YHCTOTH HAaBKOJUIIHBOTO CEPEIOBHIIA, MPOLIECAMU TOPIHHS 1 AMXAHHS, KUCIOTHUMHU JOUIAMH, CTIMKMMHU OpPraHIYHUMH 3a0pyaHIOBayamu, a i



YCBIIOMJICHHSI MOXKJIMBOCTI PO3B’SI3yBaHHS LUX MpoOsieM 3aco0amu XiMii. YueHb IIHye MPUPOJHI PECYpCH, BiJl SKUX 3AJIEKHTh HOTO 30pPOB’S,
100po0OyT, CTAIMI PO3BUTOK KpaiHM; YCBIIOMITIOE HEOOX1AHICTH 30€pEKEHHS YUCTOTH JTOBKLLISA, Oepe ydacTh Y BIAMOBIIHUX 3aX0/1aX; €KOJIOTTYHO
BHBA)XCHO MOBOJAUTHCS Y TOBKLILII.

CTaHOBJICHHIO YYHIB SIK CBIJOMHUX T'POMAaJIsH, IATPIOTIB YKpaiHU, YWICHIB COIlIyMY, MICIIEBOi IPOMAaJIH, MIKUIBHOTO KOJICKTUBY Ma€ CIIPUSATH
peanizaiist 3MicToBoi JiHiT «I pomaoanceka éionosioanvnicmsy. Ha ypokax XiMmii y4HI 03HaHOMITIOIOTHCS 31 3/100yTKaMHU BITYM3HSIHHUX YYCHUX Ta
iXHBOIO TPOMAJSHCHKOIO MO3MIIEI0, OIHIOITH PO3BUTOK BITUYM3HSHOTO BHPOOHHUIITBA HA OCHOBI JOCSTHEHb XIMIUYHOI HAayKH, HABUAIOTHCS
MpaIOBaTH B KOMAaH[li, BiIMOBINATBHO CTAaBUTHCH /IO 3aBJlaHb, BUBHAYCHUX KOJIEKTUBOM, Ta PETEIbHO BUKOHYBAaTH CBOIO YaCTHHY POOOTH. Y
M03aypOYHUH Yac M0al0Th MPO YUCTOTY HABKOJMIIHBOTO CEPEIOBHUIIA CBOTO PETIOHY, OEPYTh MOCUIIBHY Y4acTh y peanizallii coiaJbHO 3HATYIIUX
HaBYAJIBHHUX TPOEKTiB. Pe3ymbraTamu, M0 3aCBiAUyIOTh NMPOAYKTUBHICTH peanmizamii mi€i JiHii, € yCBIJOMJICHHS YYHSMH BiANOBIZAIBHOCTI 3a
pe3yabTaTH HaBUaHHS, SKI MOXYTb Yy MailOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBJaHb y KOMaH]ll; palliOHaJbHE
BUKOPHUCTAHHS PEUYOBUH; Y4acTh Y 3aXHCTi JOBKIUIA 1 30epekeHHi1 fioro s cebe Ta MallOyTHIX MOKOJIiHb.

3micToBa JiHis «300po6’s i 6e3nexka» TOPKAETHCS BCiX 0€3 BUHATKY TE€M IMPOrpaMU 3 XiMii, OCKIIbKHM BUKOPHCTAHHA 3I00YTKIB XiMii
YIIPOJIOBK YChOTO KUTTS JIFOAMHH TICHO IIOB’13aHO 31 310pOB’sIM 1 )KUTTe3a0e3neueHHs M. [1ociigoBHUI pO3BUTOK I1i€i 3MICTOBOI JIiHIT y 3MICTI Kypcy
Jla€ YYHSM 3MOT'Y YCBIJIOMUTH, 3 OAHOT'O OOKY, 3HAUEHHS X1Mii 17151 OXOPOHU 3[J0POB’sl, @ 3 1HIIIOTO — MOKJIMBY LIKOAY MPOAYKTIB Cy4aCHOI XIMIYHOL
TEXHOJIOTI] y pa3i HEHAJIEKHOTO BUKOPUCTAHHS iX.

VY pesynbTaTi peamizauii 1i€i 3MICTOBOI JIHII y4€Hb AOTPUMYETHCS MpPaBUI OE3MEYHOIO MOBOJPKEHHS 3 PEUOBHHAMHU 1 MareplajlaMu y
naboparopii, moOyTi ¥ JOBKIUII, YCBIAOMIIIOE 3aJIEKHICTh 3[0POB’Sl Bl YMCTOTH BOJH, MOBITPS, CKIAAY XapuyOBUX MPOAYKTIB; JOTPUMYETHCS
3JI0pOBOTO CIIOCOOY KUTTSL.

3microBa niHis «Ilionpuemnusicms i pinancoea zpamomuicme) HaLUTIOE YYHIB Ha MOOLTI3a1li10 3HaHb, MPAKTUYHOTO JJOCBIAY 1 IHHICHUX
YCTAHOBOK Y CUTYAIlisIX BUOOPY 1 IPUHHATTS pillieHb. Y HaBUYaHHI XiMil Taki CUTYallii CTBOPIOIOTHCS MTiJ] Yac MJIaHYBaHHS CAMOOCBITHbOT HABYAJIbHOT
TisUTBHOCTI, TPYMOBOI HABYAJIbHOI, €KCHEPUMEHTAJIbHOI POOOTH, BUKOHAHHS HABUAIBHUX IPOEKTIB Ta X MpPE3eHTYBAaHHS, PO3B’A3yBaHHSI
PO3paxXyHKOBHX 1 KOHTEKCTHUX 3aJ]1a4, BUPOOJIEHHS BIACHOI MOJIEJi MOBEIIHKU Y TOBKIJLII.

Po3kputTs 3MicTOBOI JiHIT TOTpeOye MO3UTUBHUX MPUKIIALIIB 13 1CTOPIi XiMii, AISUTBHOCTI BUEHUX 1 MIJIPUEMLIB y raiy3i XiMii, eKoJIorii,
(dapmakoJiorii, 10 3aCBITUYIOTh MOKJIMBICTh PO3B’A3yBaHHS HE JIUIIE TEOPETUYHHX, a  MPAKTUYHUX MPoOIeM XiMii 1 XIMIYHOTO BUPOOHHIITBA.

VY pesynbrari peamizauii Ii€i 3MICTOBOI JIIHII y4€Hb YCBIIOMIJIIOE Ba)JIUBICTb BUBUEHHS XIMIi; OILIIHIOE YCIHIXH, JOCSTHYTI Cy4aCHUM
CYCIJIBCTBOM Y XIMIUHIM HayIl, po3po0aeHH] crioco0iB oJiep:KaHHs, MepepoOKH 1 3aCTOCYBaHHS PEUYOBUH SK TaKl, 10 3ajieXkaTh BiJ 3HaHb, YMiHb,
HIIIaTUBY 1 MiIIPUEMIIMBOCTI OKPEMHUX OCOOUCTOCTEH 1 TPYI OJHOAYMIIIB; IEPEHOCUTD 11€ CTABJICHHS Ha Pi3H1 BUAM CBO€T HABYAIBHOI MiSJILHOCTI,
MOBOKEHHS Y TOBKUIJI; CB1IOMO O0OHMpae HAaNpsM HaBYAHHS Yy CTApIIiil KO, BUXOSYH 3 BIACHUX MOKIMBOCTEH.

Peamnizamist 3MicTOBUX JiHIN He nependadae Oyb-sKOro pO3MIKUPEHHS YU MOTIMOJICHHS HAaBYAIBHOTO Marepiaiy, aje noTpedye MOCHUICHHs
yBaru J0 NeBHUX Horo acnekTiB. [IpoBiaHi i71e1, Ha SKUX IPYHTYIOTHCS HACKPI3HI 3MICTOBI JIiHI1, BTUTIOIOTHCS B HABUAHHI XiMil SIK Y TCOPETUYHOMY
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3MICTI KypCy, TaK 1 B €KCIEPUMEHTAJIbHIM AISUTBHOCTI Y4YHIB, IiJl Yac pO3B’sA3yBaHHS 3a/ad 1 3aBAaHb 13 peaIbHUMH JaHUMHU (BUPOOHHYOTO 1
MOOYTOBOTO XapaKTepPy); BUKOHAHHS MIKITPEIMETHIX HaBUAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMU JpKepesiaMu iH(opmMallii; B mo3aypoOvYHHi Yac BOHU
peani3yroThCsl il Yac TEMAaTUYHUX THXKHIB, Y9acTl B PeTiOHAIBHUX, BCEYKPATHCHKHUX 1 MDDKHAPOIHUX KOHKYpcax (y TOMY YHCII JUCTAHIIHHUX ).

VY HaBuanbpHIA Mporpami 3 XiMii HaCKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpuKy. Y HIil 3a3Hau€HO MUTaHHS, IO JAIOTh 3MOTY
BIJIMOBITHO CIIPSIMYBATH 3MICT KOJKHOI TEMHU.

[Tporpama crapmioi MIKOJM peali3ye 3MICTOBI JIiHII XiMi9HOTO KOMIIOHEHTa OCBITHBOI Tanmy3i «I[Ipupom03HABCTBO»: PEYOBHHH Ta IXHI
MIEPETBOPEHHS, XIMI4HI 3aKOHU 1 METOJIM JOCIIKCHHS, HABUYKH OE3II€YHOTO MOBOKEHHS 3 PEUOBHHAMH, CTABJICHHS 0 €KOJIOTIYHHX MPOOJIEM i
PO3YMiHHS XIMIYHOT KAPTUHU CBITY, BMIHHS OIIIHIOBATH POJIb XiMii Yy BUPOOHUITBI Ta KUTTI MoauHu. CucreMa XiMiYHUX 3HaHb BU3HAYCHA 1JIE€I0
MPUYMHHO-HACHIIKOBUX 3B'SI3KIB MIKpO- 1 MaKpOCBITY PEYOBHH, B3a€EMOIEPETBOPEHb NPOCTUX 1 CKJIAIHUX PEUYOBHH 1 T€HETUYHHM 3B'S3KOM
HEOpPraHIYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHHMX PEaKiiid pO3TISAalOThCA 3 ypaxyBaHHSM CYYaCHUX TEXHOJOTIH
BHPOOHUIITBA HOBUX PEUOBHH, MaTEPialliB 1 €HEprii.

3MiCT porpaMu CTPYKTYPOBAHO 3 YpaxyBaHHIM BIKOBUX OCOOJHMBOCTEH YUHIB 1 4acy, Bi/IBEICHOTO Ha BUBUEHHS MPEIMETA.

KinbkicTh roJiuH, Bi/IBeICHUX Ha BUBUEHHS XiMil Ha PiBHI CTaHIapTy, BiAMOBiAa€c HaBYanbHUM miaHam s 10-11 kimaciB 3akiaaiB 3araabHOL
cepeHbOI OCBITH, 3aTBEpLKEHUM MiHICTEpCTBOM OCBITH 1 Hayku Ykpainu (Haka3 MOH Ne  Bix 2017 p. «IIpo BHeceHHs 3MiH y Haka3 MOH Bix
Ne 995y), a came: y 10 xnaci — 1,5 ronuau, B 11 k1aci — 2 TOAWMHN HA THXKICHb.

[{iHHICHI OpIEHTHPH 3MICTY KypCY XIMIi y CTapIIiil IIKOJII HE 3aJeKaTh Bl PIBHSA BUBYEHHS 1 BU3HAYAIOTHCS CIEUU(]IKOIO XIMIl SIK HAYKH .
[TOHATTS «1IHHICTB» BKJIIOYAE €AHICTh 00'€KTUBHOTO (caM 00'eKT) 1 Cy0'€eKTUBHOIO (BIIHOIIEHHS Cy0'eKTa 10 00'€KTa), TOMY B SIKOCTI LIHHICHUX
OpIEHTHPIB XIMIYHOI OCBITH BUCTYNAIOTh 00'€KTH, III0 BUBYAIOTHCS B Kypcl XiMii, 10 SKMX B Y4HIB (DOpMYETHCS LIHHICHE cTaBleHHs. [Ipu 1npomy
MIPOBIJIHY POJIb BIITPaIOTh Mi3HABAIBHI IIIHHOCT1, OCKIILKH TOJIOBHOIO METOI0 HABYANILHOTO MpeaMeTa «XiMis» € TOCHTIIKEHH 1 BABUEHHS IPUPOIH.

VYknagadi nporpaMu mparHyiy 30€perty HUTICHICTh 1 CUCTEMHICTh HaBYAJIBHOTO MPEAMETa, Ha OCBOEHHS SKOTO BiJBEICHO MiHIMATbHHIA
HaBYaJIbHUI yac. PerenbHuit BinOip 3MicTy Ximii Ha 6a30BOMY piBHI BUBUEHHS 103BOJIUB.

30eperTu JOCTaTHbO LUTICHUHN 1 CHCTEMHUH KypC XiMil;

3BUIBHUTH KYpPC BiJ HaJAMIPHOI JeTami3allii, 3aTe0peTU30BaHOTO 1 CKJIAIHOTO HAYKOBOTO MaTepiary, JJIS BIAMPAIIOBAHHS SIKOTO MOTPiOHO
YHMaJIo Yacy;

BKJIFOYUTH JI0 KypCy MaTepiall, TOB'SI3aHUI 13 TOBCAKJACHHUM JKUTTSAM JIIOJMHA Ta 3 MalOyTHHOIO MPOGEeCIHHOI0 AISUTHHICTIO 3100yBaya
MTOBHOI 3arajbHOI CEpeIHbOI OCBITH, SIKa HE MAaTHME SICKPAaBO BUPAXKEHOTO 3B'SA3KY 3 XIMI€IO.

["ost0BHE racyo, IKUM KepyBaJlics yKiIajgadi nporpamMu: « BHBYa€EMo 3aKOHOMIpPHOCTI, a He OKpeMi (pakTH».

CTpyKTypa HaBYAJbHOI MPOrpamMu. 3MIiCT IPOrpaMH OXOILIIOE PO3IUIH, IPUCBIUEHI BUBUCHHIO XiMii OpraHigyHUX CIIOJIYK, y3aralbHEHHIO,
cucTeMaTu3aii Ta morau0IeHHIO 3HaHb 3arajbHOT XiMii, XiMii €JIEMEHTIB Ta y3arajJbHEHHIO 3HAaHb 111010 POJIi XiMii y CTBOPEHHI HOBHX MaTepiaiB,
PO3BHUTKY HOBUX HaIpsAMIB TEXHOJIOTiH, PO3B’s3aHHI MPOIOBOIBYOI, CAPOBHHHOI, €HEPreTUYHO1, €KOJIOTIYHOI POOIeM.
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OO6paHo TaKy MOCIIJOBHICTh BUKJIAICHHS HAaBYAJIHHOTO MaTepiaiy:

10 kaac. Ilosmopenus nouamkosux noHsams npo opeauiuni pevosuru. Tema 1. Teopis 6y0oeu opeaniunux cnoayk. Tema 2. Byenesooui. Tema
3. Okcuecenosmicui opeaniyni cnoayku. Tema 4. Himpoeenoemicni opeawniuni cnonyku. Tema 5. Cunmemuuni 8UCOKOMONEKVIAPHI pedOBUHU 1§
nonimepui mamepianu Ha ix ocnosi. Tema 6. bacamomanimuicmes ma 36 s3KU MIidC KIACAMU OP2AHIYHUX PEUOBUH.

11 xaac. Tema 1. Ilepioouunuii 3akoH i nepioOuuna cucmema ximiunux enemenmis. Tema 2. Ximiunuil 36’530k i 6yoosa pevosurnu. Tema 3.
Ximiyni peakyii. Tema 4. Heopeaniuni pewosunu i ixni enacmusocmi. Tema 5. Ximis i npoepec ntoocmea.

MeToa0IOTIYHOI0 OCHOBOIO TaKoi MOOYZIOBM HABYAIBHOTO 3MICTY XiMil Al PiBHS CTaHIAPTy € ifest IHTETpOBaHOTO Kypey Ximii —
BHYTPIIIHBOIIPEIMETHOT IHTETrpaIlil HABYAJILHOTO MPEAMETa «XiMis».

Inest Takoi iHTErpamii AMKTye HACTYIHY YEproBiCTh BUBYCHHS PO3MALTIB XiMii: y 10 Kjaci BUBUAETHCA XiMisi OpraHIYHHUX CIIONYK, B 11 —
3arajbHa XiMis 1 XiMisi HEOPraHIYHUX CHONYK. Take CTpyKTypyBaHHs 00yMOBIEHO THM, IO y3arajibHeHHs B 11 kiaci 3MiCTy mpeameTa J03BOJIsE
chopMyBaTH y BUITYCKHUKIB CEpEHBOI LIKOJIM YSBJICHHS MPO XiMilo, K MPO LUIICHY HayKy, MOKa3aTU €IHICTh ii MOHSATh, 3aKOHIB 1 TEOpiH,
YHIBEpCaJIbHICTh 1 3aCTOCOBHICTb X 1 B HEOpPraHiyHiii, 1 B OpraHiuHii Ximii.

V¥ 10 kaaci po3mmpeHo MaTepial i3 XimMil OpraHiqHUX CIOJYK, 1110 BUBYABCS B OCHOBHIH IIKOIMI. Y mepiiii TeMi po3risgaeTbes Teopis 0y 10BU
OpraHiuHUX CHOJYK SIK BUIla (opMa HayKOBUX 3HaHb Ta i30Mepis sK sBuIle. Kilacu opraHidyHMX CIIOJIyK BHBYAIOTHCSI B TeMax «ByrieBonH1»,
«OKCHUIeHOBMICHI OpraHiyHi coiayku», «HiTporeHoBMicHI opraHiyHi cnoixyku». OKpeMi TeMU HNPUCBSUE€HI CUHTETUYHUM BUCOKOMOJIEKYJISIPHUM
pedyoBMHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’SI3KY OpraHiyHUX pedoBUMH. Hanexxny yBary mnpuauieHo OyJqoBI MOJIEKYJI OpraHIYHMX CIOJYK,
PO3KPUTTIO B3a€EMHOTO BILUIUBY aTOMIB, IPUYMHHO-HACIIIJKOBUM 3B’A3KaM MiXk Oy/10BOIO, BIIaCTUBOCTSIMH, 3aCTOCYBAHHSIM OpPTraHIYHUX PEYOBHH.

3 METOI0 MOCHWJIEHHSI pOJl AENyKLii y HaBYaHHI XIMIi CIIOYaTKY AAlOThCS KOPOTKI TEOPETHUYHI BIAOMOCTI mpo OynoBy, Kiacuikaiio,
HOMEHKJIATypy OpraHiuHUX PeuOBHH, OCOOIMBOCTI peakuiil 3a iX ydacTio. ChopMOBaHi TAKMM YMHOM TEOPETHYH1 3HAHHS MOTIM pPO3BUBAIOTHCS HA
(akToJIOriYHOMY MaTepiaji NPy BUBUEHHI KJIACiB OPraHiuHUX CHOJIYK.

B 11 kuaci nornmuGmor0Thes 3HAHHS 13 3arayibHOi XiMil 1 XiMii HEOpraHiYHMX pEYOBHH, HaOyTi B OCHOBHIN IIKOJi. BuBYaeThcs XiMmis
HEMETATIYHUX 1 METaJIYHUX €JIEMEHTIB 3TiHO 3 Oy/J0BOIO iXHIX aTOMIB Ta MICIEM Y MepioAMYHiil cucTeMi XiMiYHHMX eneMeHTiB. IlocmioBHO
BUBYAIOTHCA (Di3W4HI ¥ XIMIYHI BJIACTUBOCTI HAWBAXKJIUBIMIUX CIOJYK €JIEMEHTIB (3 SKUMHU y4HI 3YCTPIYalOThCSA y MOOYTi, TOBKULI), MpaBuia
MTOBOJKEHHS 3 HUMH, OJIEp)KaHHS Ta BUKOPUCTAHHS iX.

Tema «Ximis 1 mporpec JTH0ACTBa», AKOI0 3aKIHUYEThCS Kype XIMii, Ma€ y3araibHIOBaIbHHUM XapakTep. PO3KpuBaeThCs poib XiMil y CTBOpEHHI
HOBUX MarepiaiiB, pO3BUTKY HOBUX HamNpsMiB TEXHOJIOTIH, pO3B’S3aHHI IMPOJIOBOJIbYOI, CUPOBHHHOI, €HEPreTHYHOI, €KOJIOI1YHOI MpoOsieM.
VY3arajapHIOIOTHCS CBITOTIIAHI MUTAHHS HIOA0 Micls XiMii MOMIDXK 1HIIUX HAyK PO MPUPOAY.

3aBepIIyeThCsl BUBYCHHS XiMil O3HAMOMIIEHHSIM 13 3€JIEHOI0 XIMi€I0 K HOBOIO (i0CO(i€l0 CydacHOrO PO3BHTKY XiMIiUHOI iHAYCTPii,
HAyKOBHX JOCTI/PKEHb Ta CBITOTJISAY MOJOJOTO MOKOJIHHS XiMIKiB. Ii 3aBmanHs — qoMOMOTrTH JIOJCTBY y BiOOpI TaKWX BHXITHUX MaTepiaiiB i
CXEM TEXHOJIOT1YHHX INPOLECIB, AKi B3arajii BUKIIOYAIOTh BUKOPUCTAHHS OyIb-sIKMX MIKIIJIMBUX BUXIIHUX PEUOBHH ab0 iX yTBOpPEHHS B Ipoleci
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BUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI MPOJTYKIIii.

JlocTaTHRO yBaru NpUAUIAETHCS 1 BUCBITICHHIO METOIB HAYKOBOTO IiI3HAHHS B XiMii, POJIi CITIOCTEPEIKEHHS i eKCIIEPUMEHTY.

HapuanHns Ximii moTpedye parioHaJIbHOTO 3aCTOCYBaHHS CIIOCOOIB [ii, MeTOXiB i 3aco0iB HaBuaHHs. Oprani3allii OCBITHROTO IMPOIIECY
CIPUATHME BHUKOPHUCTaHHs MEPEBIPEHUX IIKIIBHOK MNPAKTUKOK AKTUBHMX Ta IHTEPAKTHMBHMX TEXHOJOIIH: rpynoBoi poOOTH, MPOOIEMHOIO
HaBYaHHS, JUJIAKTUYHUX 1rOp, TPEHIHTOBUX 3aHATH TOILO. Y Cy4aCHUX yMOBaX BaKJIMBUM METOAMYHUM OPIEHTUPOM € (GOPMYyBaHHS B YUHIB YMIHHS
BUYHMTHUCH 1 HOTO peartizallis B CaMOCTiHHIN HaBYaNIbHIN AisTbHOCTI. [IpiopuTeTHNI BHOIp METOIMKY HABYaHHS HAJIC)KUTh YIUTEIICBI.

BaxumBuM [pKepenoM 3HaHb, 3ac000M (DOpMyBaHHS JOCIIAHULIBKUX YMiHb 1 HaBHYOK, CTBOPEHHS NMPOOJIEMHHUX CHTYyalild, PO3BHTKY
MUCIICHHSI, CTIOCTEPEKIMBOCTI 1 TIOMUTIMBOCTI € XiMiYHMIi eKcllepMMeHT Ta po3B’si3yBaHHs 3a1a4y. ToMy B porpami 10 KOXKHOT TeMH BKa3aHO
BUJM XIMIYHOTO €KCIIEPUMEHTY W THITH PO3PaxXyHKOBUX 3a]1ad.

Buxonsuu 3 MoxMBocTel kabiHeTy XiMii Ta Oepydu A0 yBaru TOKCUYHICTh PEYOBHH 1 MpaBuia O€3MeKH, YYUTENb Ha CBill po3Cyd MOXe
JIOTIOBHUTHU XIMIYHUN EKCHEPUMEHT, K JEMOHCTpaliifHuii, Tak i1 JaboparopHuil. OKpiM I[bOTO, YACTUHY JEMOHCTpallili MOKHA 3/1HCHIOBATH,
BUKOpUCTOBYIOUM 3D-MoaentoBanHs abo BipTyalbHE €KCIIEPUMEHTYBAHHS.

dopMyBaHHIO KOMIIETEHTHOCTEH YUHIB CIpUsi€ BUKOHAHHS HUMH HABYAJbHUX MPOEKTIB, OPIEHTOBHI TEMHU SKUX (1711 BUOOPY) HaBeIEHO B
OKpeMiil pyOpulll IporpaMu. YUuTelb 1 y4H1 MOXKYTh IPONOHYBATH 1 BIacH1 TeMU. [IpoexTu po3poOIisitoThCsl YUHSIMU 1HIUBITyadbHO a00 B ITpynax,
YUUTEIb MOKE HaJaBaTH KOHCYJIBTALIIO 111010 TJIaHyBaHHs, BU3HAUYEHHS METH, 3aB/IaHb 1 METOAMKH JOCIIIPKEHHS, MOLIYKY 1 30MpaHHs 1HpopMaIlii,
KOOpPJIMHYBATHU X1J] BUKOHAHHS MpoeKTy. [IpoekTHa po6oTa Moxke OyTH TEOPETUYHOIO a00 €KCIIEpUMEHTANIbHOI. TpHUBAJIICTh MPOEKTY — pi3HA: Bij
YPOKY (MiHI-[IPOEKT), KIJTbKOX THIB (KOPOTKOTEPMIHOBHI MPOEKT) 0 POKY (IOBroT€pMIHOBUI). Pe3ynpTaTi TOCHIKEHb Y4HI MPEICTaBISIOTh Y
dbopmi MyIBTUMEIINHOT pe3eHTaIlli, 1onoBiAl (y pa3i HE0OXITHOCTI — 3 IEMOHCTpPAIIEI0 XIMIYHUX JOCTIIB), MOJENI, KOJEKIIii, OyKJIEeTy, ra3eTH,
CTaTUCTUYHOTI'O 3BITY, TEMaTHYHOTO MaCOBOI'0 3aX0]1y, HAYKOBOT0 pedepary (i3 3a3HaYeHHAM aKTyaJIbHOCTI TEMH, HOBU3HH 1 IPAKTUYHOTO 3HAYEHHS
pe3ysbTaTiB AOCIIIKEHHs, BUCHOBKIB) To110. [Ipe3enTartis it 00roBopeHHs (3aXUCT) MPOEKTIB BiIOYBAE€THCS Ha CIIELIANbHO BiJIBEACHOMY ypolli a0o
i Yac ypoKy 3 MeBHOi TeMu. Po60Ta KO>)KHOTO BUKOHABLIS IPOEKTY OLIIHIOETHCS 32 HOTO BHECKOM, 1HIUBIAYaJbHO 32 KPUTEPISIMH, 3 SKUMHU YYHIB
O3HAMOMITIOIOTH 3a3/1aJIeT1/Ib.

Y1poaoB:x poKy yueHb 000B’SI3KOBO BUKOHYE OJJUH HaBYAJIbHUMN MPOEKT (1HAMBIAYyaIbHUN abo rpynoBuil) i3 mpeamera. OKpiM OO, YUHI
MOKYTh OpaTH y4acTh 1 BUKOHYBATH 3a O0aKaHHSM KUIbKa MPOEKTIB.

EdexTuBHICTh OCBITHBOTO MPOIIECY MOKHA MIABUIIUTH 3aBISKU 3aCTOCYBAHHIO Cy4acHHUX iH(opMauiiiHO-KOMYHiKaUiiiHUX TeXHOJIOTIi.
Le cipusiTiMe akTUBI3aLii Mi3HABAIbHOI AISJILHOCTI Y4YHIB, PO3BUTKY IXHBOT CAMOCTIMHOCTI B OIaHYBAaHH1 3HaHb, TOCUJIEHHIO TO3UTUBHOI MOTUBAII1{
HaBYaHHS Ta JI03BOJIUTH (hOpMyBaTH iHPOPMALIHHO-ITUPPOBY KOMIIETEHTHICTh. ENEKTpOHHI OCBITHI pecypcH JaroTh 3MOTY YHAOUHUTH HaBYAJIbHUM
3MICT, 30KpeMa TOH, 1110 CTOCYETHCSI BHYTPIIIHBOI Oy/TOBH PEUOBHH YU XIMIYHUX MPOIECIB, HEJOCTYIHHUX Ul CIIOCTEPEKEHHS B YMOBaX IIKUIbHOT
nabopaTopii.
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VY mporpamMi He 3a3HAYEHO PO3MOJUI TOAMH 3a TeMaMHu. J{JIs OTpUMaHHS OYIKyBaHMX pPe3yJbTaTiB HaBYAJIBHOI MiSUIBHOCTI YUHIB YYUTEIh
CaMOCTIIfHO BH3HAYa€ 4ac, HEOOXiAHUIT U iIXHBOTO JOCSITHEHHS y MEKaX BiIIOBIIHOI TeMH, 3BaKal04M Ha YMOBH (DYHKIIOHYBaHHS HABYAJIHHOTO
3aKjaqy i HaBYaJIbHI MOJIMBOCTI YYHIB. YUHTENb TaK0X MOXKE OOIPYHTOBAHO 3MIHIOBAaTH MOPSIOK BUBYEHHS TE€M 1 OKPEMHX IHTaHb y MeXax
oJHOTO Kiacy. [lepeHOCHTH BUBYEHHS TEM JI0 iHIIOTO KJIacy HE T03BOJISETHCA.
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10 xaac

52 ron, 1,5 Ton

Ha THXXICHDb

OuikyBaHi pe3yJibTaTH HABYAHHS |

3MicT HABYAJBLHOI0 MaTepiaay

IIpakTH4HA YacTHHA

IloBTOpPEHHS MOYATKOBUX NMOHATH PO OPraHiyHi pe4oBUHH

Y4yenb/yueHuus:

3HAHHEBHIT KOMIIOHEHT
Ha3ueae NeCTh WieHiB romooriunoro psay ankaniB (CHs — CioH2);
PO3YyMI€E HAICKHICTh PEUYOBUH 33 IXHIM CKJIaJIOM JO BYIJICBOJHIB,

OKCUTEHOBMICHHX, HITPOT€HOBMICHUX CIOJTYK.

HissnbHiCHUH KOMIIOHEHT
cKnaoae
MOJIEKYJISPHi, CTPYKTYPHI 1 HalliBCTPYKTYpHI (popMynu MeTaHy Ta JeB’ATH

tioro romororis (CoHs — C10Hz2), eTeny, eTuny, MeTaHOITy, €TaHOITy, TIIIEepOoITy,

€TaHOBOI Ta aMIHOETAaHOBOI KHCIIOT;

PIBHSIHHS peakiliid: TOpiHHA (TOBHOTO OKMCHEHHS) BYTJIEBOIHIB; 3aMillleHHS
IUI MEeTaHy (XJIOpyBaHH:); NPUEIHAHHS AJIS €TeHY M eTHHY (rajJoreHyBaHH:,
TiIpyBaHHA); IO ONMCYIOTH XiMi4HI BIIACTUBOCTI €TaHOBOI KUCIIOTH (B3a€MOJIS
3 IHJUKATOpaMH, MeTajJaMH, JIyTaMH, COJSIMUA 3 TOYKH 30pY €IEeKTPOTITHIHOT
JCOIiarii).

LinHicHN KOMIIOHEHT
o0orpynmosye
3aCTOCYBaHHSI METaHy,

TJIiIEpOITy, €TaHOBOI KHCIIOTH;
POJIb OPraHIYHUX CHONYK Y )KUBIH TPUPOI;

OUIHIOE 8NIUE HA 3[I0POB’S 1 JOBKIIS OKPEMUX OPTaHIYHUX PEUOBHH;

BUCII067II0€ CYOIHCEHHA MOA0 HEOOXiJHOCTI 3HAHb PO OPTraHi4YHi CIOIYKH
JUIS iX O€3MEYHOr0 3aCTOCYBaHHSI.

€TaHy, €TeHy, €THHy, METaHOJly, EeTaHolly,

Cxutag, BIACTHBOCTI, 3aCTOCYBaHHS
OKpPEeMHX TIPEJICTABHUKIB BYTJIEBOIHIB
(MmeraH, eTaH, €TCH, €THUH),
OKCUTCHOBMICHHMX (METaHOJ, €TaHOJI,
[JIepod,  €TaHoBa  KHUCIOTa) 1
HITPOTEHOBMICHHUX (amiHoeTaHoBa
KHCJIOTa) OpraHiYHUX PCUOBHH.

Tema 1. Teopisa OynoBu

OpFaHi'lHI/lX CIIOJIYK

YdeHb/yuyeHUNA:
3HAHHEBMIT KOMIIOHEHT

NnOACHIOE

CyTh SIBHIIIA 130Mepif;

3aJIeKHICTh BIACTUBOCTEH PEUOBHH BiJ] CKJIaAy i OyZOBH IXHiX MOJIEKYN Ha
OCHOBI TI0JIOKEHb TeOpii OYI0BU OPraHIYHHUX CIIOIYK;

HAoOUmMb NPUKIAOU OPTAHIYHUX CIOIYK 13 TPOCTUMH, IOABINHUMH,

NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.

Teopis OynoBu OpraHiuHUX CIOJYK.
3anexHiCTb BIACTUBOCTEH PEYOBUH Bif
CKJIany 1 XiMi4HOi OyIOBH MOJICKYII.

ITousarTss mpo sBume i30Mepii Ta
i30MepH.
KoBanentHi KapOOH-KapOOHOBI

3B’SI3KM Y MOJIEKyJlaX OpTraHIYHHX

Pospaxynkosi 3a0aui

1. BuBeneHHs MOIEKYJISAPHOI
(hopMyJI pEUOBHHH 33 MACOBUMHU
YaCTKaMH €JEMEHTIB.

[emoncmpauii

1. Mogeni Monekyn OpraHiyHHX
cionyk (y Ttomy wumcai 3D-
MIPOCKTYBaHHS ).
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JisnjabHicHHIA KOMIIOHEHT
Ppo3pizHae
OpraHiyHi CIIONYKA 3a SKICHAM CKJIaJOM: BYTJIEBOJHI, OKCHT€HO- 1
HITPOTCHOBMICHI PEUOBUHU;
MPOCTUH, TOJBIHHMINA, MTOTPiHUN KapOOH-KapOOHOBI 3B’ SI3KH;
Xapaxkmepu3ye CyTh Teopii OyI0BU OPraHiYHHUX CIIONIYK;
Po036°a3y€ 3adaui Ha BUBEACHHA MOJEKYJSIpHOI (OPMYJIH pPEYOBHHHU 32

MacOBMMHM 4YaCTKaMHM  €JCMEHTIB, OOIpPYHTOBYIOUM O0OpaHWil  croci0
PO3B’sI3aHHS.

HiHHicHM KOMIIOHEHT

yceioomnrwe HEOOXIMHICTh 3HAHHS  BIACTHBOCTEH PEYOBHHU IS

BCTaHOBJICHHSI ii BIUIMBY Ha BJIACHE 310POB’S 1 TOBKLILJIS;

GUCNI06TII0€ CYOIHCEHHA TIPO 3HAYEHHs Teopii OyZOBH OPTraHIYHUX CIIONYK
JUTSL PO3BUTKY OPTaHIgHOI XiMii;

pobump éucHoéku mpo OAraTOMAaHITHICTh OPTaHIYHUX CIIONYK HA OCHOBI
Teopii XiMiuHOi OYIOBH.

CIIOJTYK: MO/IBIHUH,
MOTPIHHUH.

Krnacudikariis opranigHUX CHOTYK.

MPOCTHUH,

2. Mogeni mosekyn izomepiB (y
tomy uncii 3D-npoekTyBaHHs).

Haguanwvni npoexmu
1. I3omepu y mpupozi.
2. IcTopist CTBOpPEHHS Ta pO3BUTKY

Teopii  OymoBM  OpraHi4HHX
CTIOJTYK.
3. 3D-monemi MOJIEKYT

OpTaHIYHUX CIIOJYK.

Hackpizni 3micmogi init
Exonociuna besnexa i cmanuii po3eumox.

3anexHICTh BIACTUBOCTEH PEUOBHH Bij CKJIay 1 XiMIYHOT OYZI0BH MOJIEKYJI.

Hionpuemnusicmv i ghinarcosa 2pamomuicnp.

3anexHICTh BIaCTUBOCTEH PEUOBHH Bij CKJIaLy 1 XiMiuHOT OyZOBH MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBUX 33/1a4 HA BUBEJICHHS] MOJIEKYJISIpHOT (hOpMYITH PEeYOBHHM 32 MACOBUMH YaCTKAMHM €JIEMEHTIB.

Tema 2. ByrieBoani

Y4deHb/yueHULA:
3HaHHEBUIT KOMIIOHEHT
Ha3ueae
QJIKaHW, ATKECHU 1 aJIKIHH 32 CHCTEMaTHYHOI HOMEHKIIATYPOIO;
3arajibHi YOpMYJIH aJIKaHiB, aJKeHiB, aJIKiHiB;
(i314HI BIacTHUBOCTI OCH3EHY;
HOSCHIOE CYTh CTPYKTYPHOI 130Mepii ByrjIeBOIHIB;
PO3ni3Hae CTPYKTYPHI i30MepU NIEBHOI PEUYOBHHH;
HaAeoOUmMdb NPUKIAOU
HaCHUYEHUX, HEHACHYEHHX 1 apOMaTUYHUX BYTJIEBOJIHIB;
CTPYKTYPHHX (OpMYJI i30MepiB ajJKaHIB, aJIKEHIB 1 aJIKiHIB.
HissnbHICHUH KOMIIOHEHT
PO3Pi3HAE BYTIICBOIHI PI3HUX TOMOJIOTIYHUX PS/IiB;
cKaaoae

Knacudikaris ByrieBoHiB.

Adaxanu.  3arambHa  Qopmyna
AJIKaHiB, CTPYKTypHa i3omepis,
CUCTEMaTHYHAa HOMEHKJIATypa.

XiMi4HI BJIACTUBOCTI aJKaHiB.

Ankenn i ankimm. 3aranpHi Ta
MOJIEKYJISIpHI ~ opMysin  ajkeHiB 1
QJIKiHIB, CTPYKTypHa i3omepis,
CUCTEeMAaTUYHAa HOMEHKJIATYpa.

XiMi4HI BJIACTHBOCTI €TEHY Ta
eTHHY.

Apenu. benzen: MonekyispHa i
CTPYKTypHa dbopmyiy, ¢biznuni
BIIACTHBOCTI.

Po3paxynkoei 3a0aui

2. BuBeneHHs MOIEKyJISPHOI
dhopmyiu peYOBUHHI 3a
3arajibHO0 bopmyIoro
TOMOJIOTTYHOTO pany Ta
TYCTHHOIO  ab0  BiIHOCHOIO
TYCTHHOIO.

3. BuBeneHHs MOJEKYJISPHOI

(dhopMynH pevyOBHMHM 3a Macolo,

00’eMoM abo KUTBKICTIO
PEYOBHHH pearcHTiB abo
MIPOAYKTIB peaKiii.
[emoncmpauii

3. BijHOmEHHS  HACHYEHHX
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Ha OCHOBI 3araibHOT (POPMYITH MOJIEKYIISIPHI (POPMYITH BYTJIEBOAHIB TIEBHOTO
TOMOJIOT1YHOTO PAAY;

MOJIEKYIISIPHY 1 CTPYKTYPHY (opMyIH OeH3eHY;

CTPYKTYpHI OpMyIH ajKaHiB, aTKEHIB 1 aJIKiHIB;

CTPYKTYpHi OpMyIIH i30MepiB allkaHiB, aJIKEHIB 1 aJIKiHiB 32 MOJIEKYIISPHOIO
(hOpMYJIOO CIIOJTYKH;

PIBHSIHHS peaKIliil, sIKi OMACYIOTh XIMIYHI BITaCTUBOCTI aJKaHiB (TepMiYHHAN
PO3KIIaj, i30MepH3allis, TaloreHyBaHHs), €TeHY 1 €eTHHY (YaCTKOBE OKHCHEHHS,
MpUETHAHHS TAJIOTEHOBOIHIB, TifpaTallis), OeH3eHy (TOpiHHS, TaJoreHyBaHHS,
riIpyBaHHs), OJCp)KaHHs aiKaHiB (TiAPYBaHHS aJKEHIiB, AJlKiHIB), CTCHY
(merimpyBaHHS eTaHy), €THHY (HIETiApyBaHHS €TaHy, €TeHY, TiIPOJi3 KalbIii
areTuiIeHiny), 6en3eny (i3 eTUHY, ACTiAPYBAaHHS H-TEKCaHy);

Kknacughikye
BYTJIEBOJIHI Pi3HUX TOMOJIOTIYHUX PSIiB, HOPIGHIOE TXHI OYJOBY 1 BIIACTUBOCTI;

xapakmepusye
XIMiYHI BJIACTHUBOCTI aJKaHiB, €TEHY Ta €THHY, O€H3eHY, ClIOCOOU OIepKaHHS
iX;

ycmanoenroe

3B’S3KM  MDK  CKJIaZoM, OYJ0BOIO, BJIACTHBOCTSAMH, 30€piraHHSIM,
TPaHCIIOPTYBAaHHSAM 1 3aCTOCYBaHHSM BYIJICBOAHIB Ta iXHIM BIUIMBOM Ha
JIOBKIJIJIA,

B32€MO3B’A3KH Mi’K TOMOJIOTIYHUMH PSIJIaMHU BYTJICBOJIHIB;

oompumyemuca

npaBuiI O0€3MEYHOro MOBODKEHHS 3 BYIVICBOAHSAMM 1 iXHIMH MOXIIHUMHU Y
noOyTi;

P036’°a3ye 3a0aui

Ha BUBEACHHS MOJICKYJISIPHOT OPMYITH PEYOBHHH 32 3araJIbHOI0 (POPMYJIIO0
TOMOJIOT1YHOTO PSAY Ta TYCTHHOIO a00 BiJTHOCHOIO T'YCTHHOIO;

Macor, 00’eMOM a00 KiJIbKICTIO PEYOBMHH pEareHTiB abo TpPOJIYKTiB
peaxiiii, OOTpyHTOBYIOUH OOpaHUH CIIOCIO PO3B’sI3aHHS.

IiHHicHM KOMIIOHEHT

POdUmMb 6UCHOBKU 111010 BIIACTUBOCTEH PEUOBHH Ha IiZICTaB1 IXHBOT Oy 10BU
1 Ipo OyTOBY PEYOBHH Ha IiJICTaBI iXHIX BIIACTUBOCTEH;

Yceidomare HEOOXiTHICTh 30€pEKEHHS JOBKULIS TiX Yac OJCpXaHHS i
3aCTOCYBaHHS BYTJICBO/IHIB;

00IPYHMOGYE 3aCTOCYBAHHS BYTJIEBOIHIB IXHIMH BIACTUBOCTSAMU;

OUiHIO€

XiMiuHi BIaCTHBOCTI OCH3EHY.

MeTtoau oaepKaHHA ajKaHiB, €TEHY,
3acTocyBaHHA

eTHHY, OcH3eHy.
BYTJIEBOTHIB.

BYTJIEBOJIHIB /IO JIYTiB, KACIOT.

Haesuanwvni npoekmu

4, OKTaHOBE YHCIO Ta SKICTb
OcH3UHY.

5. lleraHoBe YHCIIO OM3ETBHOIO
MaJIMBA.

6. ApomaTuuHi CHOJTYKH HABKOIIO
HaC.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHS BYTUIIST: TIPOIyKTH Ta
1X BUKOPUCTAHHS.

9. Bioras.

10. BB Ha qOBKULIA
BYTJICBOHIB Ta iXHIX MOXiIHHX.
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MTO’KEXHY HeOe3MeuHICTh BYTJIEBOIHIB;

€KOJIOT1UHI HACHIAKU MOPYLICHHS TEXHOJOTiH H0OyBaHHS 1 3aCTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX MOXiIHHX;

BUCTI06TII0€ CYOIHCEHHA TIPO 3HAYCHHS 3ac001B 3aXUCTY POCIIHH 1 IXHil BIUTUB
Ha 3/I0pOB’sl IIOJeH Ta JOBKIJUIA 32 1X HENPaBUIbHOTO BUKOPHCTAHHS.

Hackpizni 3micmogi init

I pomaosrcexa ionogioanvricme. 300pog s i besnexa. Exonoeiuna besnexa i cmanuii po3eumox

3HaueHHs 3ac00iB 3aXHMCTy POCIHH 1 iXHIH BILUTUB Ha 3I0POB’SI TIOAEH Ta TOBKIJUIA 32 iX HEMPAaBHIILHOTO BUKOPHCTAHHSI.

3abe3neueHHs 30epeKeHHsT JOBKIJUIS i/l 4ac OJlepyKaHHs, 30epiranHs, TpaHCIIOPTYBAHHS 1 3aCTOCYBaHHS BYTJICBOAHIB Ta iXHIX MOXiAHUX

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

Po3B’s13yBaHHS po3paxyHKOBHX 33[a4 Ha BUBEACHHS MOJICKYJSIPHOI (OPMYSH PEYOBHHHU 3a 3aralibHOIO (POPMYJIOI0 TOMOJIOTIYHOTO PSAy Ta TYCTHHOK abo
BiJTHOCHOIO TYCTHHOIO; 33 Macol0, 00’ €MOM a0 KUTBKICTIO PEYOBHHH PEareHTiB a00 MPOAYKTIB PEaKilii.

Tema 3. OKcUreHOBMICHI OpraHiuHi cnoTyku

Y4yeHb/yuyeHuns: Cnupru. [TonsTTs upo | Po3paxyukosi 3aoaui
3HAHHEBMIA KOMIIOHEHT XapaKTepUCTUIHY (pyskuionanshy) | 4. OOuucieHHS 3a XIMIYHHUMH
Hazueae rpyny. ['ipokcuiIbHa XapaKTepUCTUYHA | PIBHAHHSAMM KUTBKOCTI PEUYOBUHH,
3araibHi (GopMynH Ta xapakrepucTuuHi (QyHKIIOHATBHI) TPyNH CIUPTIB, | (GyHKI[iOHaNbHA) Tpyma. HacudeHni | Macu abo 00’eMy 3a KIJIBKICTIO
aJbJIeri/iB, KAPOOHOBUX KHCJIOT, €CTEPIB; OJIHOATOMHI ~ CIMPTH: 3arajbHa Ta | PCUYOBMHM, Macow abo 00’eMoM
32 CHUCTEMAaTMYHOIO HOMEHKJIATYpOIO CIIMPTH, aJbJETiN, HaCHYeHi | CTPYKTYpHIi bopmym, i30Mepisi | peareHTy, M0 MICTHTh IIEBHY
OJTHOOCHOBHI KapOOHOBI1 KHCIIOTH, €CTEPH; (npomanomiB i OyTaHOJIB), | YACTKY JOMIIIIOK.
ROACHIOE CHCTEMaTH4YHA HOMCHKIATYpa. | emoncmpauii
BIUIMB XapaKTepuCTHYHOI ((pyHKUioHaNbHOT) rpynyu Ha ¢i3uyHi i XiMiuHi | BogHeBuii 3B’s30Kk, iforo BmmB Ha | 4. OKHMCHEHHS €TaHONY [0
BJIACTUBOCTI OKCUT€HOBMICHHUX OPT'aHIYHUX CHOIYK; (i31YHI BJIaCTHUBOCTI CIIUPTIB. eTaHaJIto.
BOJIHEBOTO 3B’5I3Ky Ha ()i3W4HI BIACTHBOCTI OKCUTEHOBMICHMX OPraHiyHHX XiMi4HI BIIACTUBOCTI HAcHYEHHUX | 5. OKHCHEHHS METaHaJIo
CIIOJIYK; OJHOAaTOMHHMX crupTiB. OnepkaHHA | (eTaHaIo) aMOHIaYHUM
HAB0OUmMb NPUKIAOU €TaHo;y. po3uunom aprentym(l) oxcumy
CIHPTIB, aJbIETiJiB, HACHUCHUX OJHOOCHOBHUX KapOOHOBMX KHCIOT, IonsTTs Mpo GaraToaToOMHI CIUPTH | (BIPTyabHO).
ecTepiB, )KHUPIB, ByIJIEBOJIIB 1 IXHI TpHUBialbHI Ha3BH, Ha TMPHKIJAl TJimepoiy, Horo ximiudi | 6. OKHUCHEHHS METaHAITIO
MOLIMPEHHS OKCUTEHOBMICHUX OpPTaHIYHUX CIIONYK Y HPHUPOJi i XapuOBHX | BIACTHUBOCTI. (etanaio) CBIKOOJICpIKaHUM
IPOAYKTAX. ®enou: ckian i Oynosa monekynd, | kymnpym(Il) T1IPOKCUAOM
HissnbHiCHUH KOMIIOHEHT (i3nyHI Ta XIMiYHI BIACTHBOCTI. (BipTyanpHO).
PpOo3pizHae Aabaerimm. Cxnan, 6ynosa Mosekyn | 7. O3HafiomieHHS 31 3pa3skaMu
HACUYCHI i HCHACUYCHI XKUPH; aJbIErIIB. AnbperinHa | ecrepis.
MOHO-, I-, TIOJIiCaxapuan; peakiiii ecrepudikarii; xapaktepuctind-Ha  ((yHKUIioHanbHa) | 8. BimHOLIEHHS XUPIB 0 BOAU Ta
Knacugikye rpyna. 3araJibHa Ta  CTPYKTYPHI | OpraHigyHMX pO3YHHHHUKIB.
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OKCUTEHOBMICHI OpTaHiuHi CIIOYKH 33 XapaKTepUCTHYHUMH TPYIIaMH;

cKaoae

MOJIEKYJSIDHI 1 CTpyKTypHI (opMmynnu crnupTiB, (EHOTy, aibIerimiB,
HAaCHUYEeHUX OJJHOOCHOBHUX KapOOHOBHUX KHUCIIOT, ECTEPIB, XKHUPIB, BYTIEBOIIB (32
Ha3BaMH 1 3arajJbHUMH (pOpMyIaMH BiAMIOBIIHUX TOMOJIOTIYHUX PAIB);

PIBHSHHS peakuiil, SKi ONUCYIOTh XIMiYHI BJIACTUBOCTI HACHUYCHHX
OJTHOATOMHHX CITUPTIB (IIOBHE 1 YaCTKOBE OKMCHEHHS, IETiapaTallis, B3aEMOIis
3 JIy>)KHUMH METaJIaMH, TiJpOTeH TaJoreHiaMu ), TIIieposy (TIOBHE OKUCHEHHS,
B3a€EMOJIis 3 TY)KHUMHU MeTajaMu), peHony (B3aeMOisl 3 Ty)KHUMH MeTalaMH,
JIyramu, OPOMHOIO BOJOIO), €TaHAMO (YaCTKOBE OKHCHEHHS 1 BiJHOBIICHHS),
OJTHOOCHOBHHX KapOOHOBHUX KHCJIOT (B3a€MOJIA 3 iHAMKATOPAMH, METaJaMH,
JyraMu, COJISIMHU, CITUPTaMH ), €CTEPiB (TiApoIi3), )KUPIiB (TiApyBaHHs Ta Ty KHAK
rigpoi3), TIOKO3HW (YacTKOBE OKMCHEHHS, BITHOBICHHS BOJHEM, OPOMIHHS
CIUPTOBE 1 MOJOYHOKHUCIIE), Caxapo3r, KPOXMAIIO 1 HEN0I03U (MOJEKYISIPHi
PIBHSHHS TiIpONi3y), OJEpXKaHHsS eTaHony (TigpaTamis eTeHy, OpO;iHHS
TIIIOKO3M), eTaHaio (Tifparalisi €THHY, OKHCHEHHS €TaHONy), €TaHOBOi
KHUCJIOTH (OKMCHEHHS €TaHaJII0, €TaHoIy), POTOCHHTE3Y, YTBOPEHHS CaxaposH,
KPOXMAJTIO 1 LENFOJIO3U Y IPUPOI ;

nopisnioe

OyZOBY 1 BJIAaCTHBOCTI CIIOJYK 3 PI3HUMH XapakTEPUCTUUYHUMH TIpyNamH,
OJTHOATOMHHUX CIHPTIB 1 PEeHOITY, KPOXMAIIIO 1 IIETFOJIO3H;

XIMIYHI ~ BJAaCTHUBOCTI HACHYEHUX  OJHOOCHOBHHX  KapOOHOBUX 1
HEOpraHiYHUX KUCIIOT; BIIACTUBOCTI HATYpAILHUX 1 IITYYHUX BOJIOKOH;

xapakmepusye

XIMIYHI BJIACTUBOCTI OJHOAQTOMHUX HACHYCHHMX CIHPTIB, €TaHAJIIo,
HACHYCHUX OJIHOOCHOBHHMX KapOOHOBHX KHUCIIOT, €CTEPIB, )KUPIB, BYTICBO/IIB,

CHOCOOM OJIepKaHHS €TaHOJy, €TaHAII0, €TAaHOBOI KHCIOTH, IJIIOKO3H,
caxapo3u, KPOXMaJIO 1 [EeJ0I03H;

npozHo3ye

XiMiYHI BTaCTUBOCTI OKCUT€HOBMICHUX OPTaHIYHUX CIIOJIYK Ha OCHOBI 3HAHb
PO BJIIACTUBOCTI XapaKTEPUCTUYHHX ((PYHKIIIOHATBEHUX) TPYII;

YCMaHo6I0€

MIPUIMHHO-HACTIIKOB] 3B 3K MK CKIIagoM, OYIOBOIO, BIIACTUBOCTSIMU,
3aCTOCYBaHHSM 1 BILTUBOM Ha JTOBKUIISI OKCHT€HOBMICHUX OPTraHIYHHUX CIIOJYK;

TEHETUYHI 3B’ I3KH MK OKCHTEHOBMICHUMH OPTaHITHUMU CIIOTyKaMU;

6UABTIAE

HAsBHICTh aJIbJICTI/IB, KAPOOHOBUX KHUCIIOT, TTFOKO3H;

thopmyin, CHUCTEMaTHIHA
HOMEHKJIaTypa i (i3uuHi BIACTUBOCTI
aJbJIeT1/TiB.

XiMi4HI BJIaCTUBOCTI €TaHAJIIO, HOro
OJICpKaHHSI.

Kap6onosi KHCJIOTH, ix
TIOIIMPEHHS B IIPUPOIi Ta KiIacH(iKaITis.
KapOoxkcumnbna XapaKkTepUCTUIHA

(pynkuionansHa) rpyna. Cxnan, OymoBa
MOJIEKYJl HACHYCHHX OJHOOCHOBHHX
KapOOHOBUX KHCJIOT, IXHS 3arajbHa Ta
CTPYKTYpHI dhopmynn, i3omepis,
CHUCTeMaTUYHa HOMEHKJaTypa i (i3udHi
BJIACTUBOCTI.

XiMi4HI BJIACTUBOCTI HACHYCHUX
OJTHOOCHOBHHUX KapOOHOBHX KHCIIOT.
Peakuist ectepudikarii.

Onep:kaHHS €TaHOBOI KHCIIOTH.

Ectepu, 3aranbHa Ta CTPYKTYpHI
bopmyH, CHCTeMaTH4Ha
HOMEHKJIaTypa, (i3W4HI BIACTHUBOCTI.
IMugpomnis ectepis.

Kupu sK TpeACTAaBHHKH €CTEpiB.

Knacudikamis >xkupiB, ixHI XiMidHI
BIIACTHBOCTI.
Byraesoau. Knacudikarris

BYIJIEBO/IB, X YTBOPEHHs i HOLIMPEHHS
y IPHUPOA.

I'moko3a: MonekyssipHa hopmyIia Ta
ii BizkpuTa popma. XiMiuHi BIACTHUBOCTI
[JIIOKO3H.

Caxapo3a, Kpoxmajib 1 IeJroJIo3a:
MOJICKYJIAPHI (hOPMYIIH, TiIpOITi3.

9. JloBeleHHS HEHACHYCHOTO
XapakrTepy piakux JKUPIB
(BipTyaspHO).

10. OkucHeHHS
aMOHIaYHUM
apreatym(l)
BIJICYTHOCTI
BipTYaJIbHO).

TITIOKO3U
PO3YHNHOM
OKCUTTY (3a
pearcHTiB -

JabopamopHni docniou

1. BusBieHHA  OpraHigyHUX
KHCJIOT Y XapuOBUX HMPOIAYKTAX.
2. OKHCHEHHS TJIFOKO3H
CBIKOOJICpIKaHUM kynpym(II)
TiAPOKCHIIOM.

Ilpakmuuni pooomu
1. Po3p’A3yBaHHS e€KCIEpUMEH-
TaJIbHUX 33/1a4.

Haeuanvni npoexmu

11.  Exomoriyna  Ge3redHicTh
3aCTOCYBaHHsI 1 OiepKaHHA (eHoy.
12. BusBnenns ¢eHomy B
eKCTPaKTi 3eleHoro 4yam abo
ryaiti.

13. ByrmeBomm y XapuoBHX
NPOIYKTAX: BUSIBIICHHS i
OloyoriyHe 3HAUCHHS.

14. Aesiaies0ai 668606.

15. Harypanbhi BOJIOKHA
POCIMHHOIO MOXOKEHHS: iXHi
BJIIACTHBOCTI, JIiS Ha OpraHizM
JIFOJIHY, 3aCTOCYBaHHS.

16. Ilrtyuni BoJOKHA: iXHE
3acTOCyBaHHsA Yy 1oOyTi Ta
MIPOMHMCIIOBOCTI.

17. Etepu Ta ecTepu B KOCMETHIII.
18. biogu3enpHe HaabHE.
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00OMPUMYEMbCA NPABGUTL

0€3MeYHOT0 MOBOIKEHHS 3 OPraHIYHUMH PEYOBUHAMMU;

oouyucnwe

3a XIMIYHUMH PIBHSHHSIMH KIJBKICTH PEYOBHHH, Macy abo o0’eM 3a
KUTBKICTIO pEYOBHHH, Macoro a00 00’ €MOM peareHTy, 0 MiCTUTh IEBHY YaCTKY
JIOMIIIIOK, OOTPYHTOBYIOYH OOpaHHii CIIOCiO PO3B’s3aHHS;

po3e’azye

eKCIIepUMEHTAJBHI 3a7a4i, 00T PYHTOBYIOUH 00paHHid CIIOCIO PO3B’ sI3aHHSI.
LinHicHN KOMIIOHEHT

poodump 6UCHOBKU

IIOJI0 BIACTHBOCTEW OKCHUTEHOBMICHMX OpPraHIYHMX PEYOBHH Ha Ti/ICTaBi
ixHbOT OymOBH 1 Mpo OyAOBY OKCHI'CHOBMICHHX PEUOBHMH Ha MiJCTaBi iXHIX
BJIACTUBOCTEH; HAa OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

B3a€MO3B’SI30K  CKJIaay, OyAOBH,  BJIAacCTUBOCTEH,  3aCTOCYBaHHS
OKCHI'®HOBMICHUX OPTaHIYHMX PEYOBHH i IXHBOT'O BILUTUBY Ha JOBKIJUIS;

HEOOXI/THICTh OXOPOHH JOBKIJUIA BiJl MPOMHUCIOBUX BiJXOJIB, IO MICTATH
(enom;

6UCTI06TII0€ CYOIHCCHHA

LIOA0 BIUIMBY NPOAYKTIB OPraHidYHOTO CHUHTE3Yy Ha 3/10pOB’S JIIOJUHH Ta
€KOJIOTTYHHUI CTaH JOBKIISL;

P036’°a3y€ npoodiemy

BJIACHOTO paIliOHAJILHOTO XapuyBaHHS Ha OCHOBI 3HaHb MPO KHUPHU 1
BYTJIEBOJIN;

ouyinioe

OioyioriyHe 3HAUCHHS KHPIB 1 ByTJIEBOJIIB ISl XapUyBaHHS JIFOIUHH;

palioHaJbHE CIiBBIAHOIICHHS BXXUBAHHS POCIMHHUX TA TBAPUHHUX KUPIB,
nepeBary oJAry 3 HaTypajJbHHUX TKaHUH;

0e3IMeYHiCTh OPraHiYHUX PEUOBHH 1 IPUIIMaEe OOIPYHTOBAHE PIllICHHS IIIOJI0
iXHBOTO BUKOPHCTAHHSI.

Hackpizni 3micmogi ninit
I pomaosmcoxa sionosioanvricme

OneprxaHHS €TaHOJTY, CTAHAIIO.
300poe s i besnexa. Exonociuna besnexa i cmanuti po3eumox

Bionoriune 3HaueHHS )KUPIB 1 BYTJIEBOIIB AJISl XapuyBaHHS JIIOJHHU.
Hionpuemnusicms i (hinancosa epamomuicms .

OpnepskaHHs €TaHOJY, €TaHATIIO.
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Peakrtist ectepudikarii.

OO6uncreHHs 3a XIMIYHUMH PiBHSHHSAMH KUTBKOCTI pe4OBUHH, MacH a00 00’ €My 3a KUIbKICTIO pEUOBHHH, Macoro 200 00’€MOM peareHTy, 1o MiCTUTh IEBHY

JaCTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnojgyku

Y4yenb/yueHuus:
3HAHHEBHMIT KOMIIOHEHT

Hazueae

3aranpHi (HOpMyITH Ta XapaKkTepuCTH4HI ((yHKIIOHANBHI) TPYITH aMiHIB Ta
aAMIHOKHCJIOT;

noOACHIOE

CTPYKTYpHi OpPMYyJIH aMiHIB Ta aMiHOKHCIIOT; aM(OTEpHICTh aMiHOKHCIIOT;

3MICT MOHSTh: XapakTepucTuiHa ((QyHKIIOHAJIbHA) aMiHOTPYIIa, MEeNTHIHA
rpyIma, MOJiNenTuI;

Haeooums nPUKIAOU

aMiHiB, aMiHOKMCJIOT, O1JIK1B.

HissnbHiCHUH KOMIIOHEHT

PDo3pizuae

HaCW4eHI i apOMaTHYHI aMiHU;

CKaoae

MOJICKYJISIDHI Ta CTPYKTYPHI (OpMyIIH aMiHIB Ta aMiHOKHCJIOT 332 HAa3BaMH 1
3arajJbHUMU (OpMyJIaMH;

PIBHSHHSL peakiid, sIKi ONWCYIOTh XIMIUHI BJIACTHBOCTI MeETaHAMIiHY
(ropiHHS, B32€EMO/Iisl 3 BOJIOIO 1 XJIOPUIHOIO KHCIOTOIO), aHUTiHY (B3aEMOJIIs 3
XJIOPHIHOO KHCIIOTOI, OPOMHOIO BOJIOI0), aMiHOCTAHOBOT KUCIIOTH (B3a€EMO/IisI
3 HATpiil TiAPOKCHIOM, XJIOPUIAHOI KHCJIOTOI, YTBOPEHHS IUIIENITHIY) Ta
OJiepKaHHs aHUTIHY (BIIHOBIICHHS HITPOOCH3EHY);

Knacugikye

HITPOT€HOBMICHI ~ OpraHiuHi  CIONYKH 32  XapaKTepUCTUYHUMH
(byHKIIOHATTBHUMHE) TPYTIAMHE;

npozHo3ye

XiMiYHI BIACTHBOCTI aMiHOKHCIIOT, 3YMOBJIEHI OCOOJIMBOCTAMHU OyIOBH
iXHIX MOJEKy;

xapaxkmepuszye

XiMiYHI BIACTUBOCTI METaHaMiHy, aHIJIiHY, aMiHOETaHOBOI KUCJIOTH 1 OLJIKIB
(rimpomi3, KOIBOPOBI peaxiiii);

010JI0TIYHY POJIb AMiHOKHCIIOT, OLIKIB;

YCManoe1€e

Hacuueni i apomaruyni amiHm:
ckirag 1 OynoBa MOJEKYN, Has3BH
HAWIPOCTIMNX 32 CKJIAJOM CIOJYK.
Bynosa aminorpymm.

AMiHE 4K OpraHiyHi  OCHOBH.
XiMiyHI ~ BIIACTHBOCTI ~ METaHaMiHY,
a”iminy. OnepXaHHs aHUTiHY.

AMIHOKHCJIOTH: CKJIan 1 OymaoBa

MOJIEKYJ, 3araJibHi 1  CTPYKTYpHI
(hopmymu, xapakrepuctuuHi (pyHKITIO-
HaJbHI) TpyIIH, CcHUCTeMaTHIHA
HOMeHKnaTypa. llemtupHa — rpyna.
XiMiuHI BJACTUBOCTI aMiHOETaHOBOI
kuciotu. llentunn.

Binknu sk BHCOKOMOJIEKYISIpHI

crojiyku. XiMIYHI BJIACTUBOCTI OLJIKIB
(6e3 3ammcy piBHSHB peakiliii).

Hemoncmpauii
11. Bzaemopmis  aHiliHy 3
XJIOPUJTHOIO KHCJIOTOIO
(BipTyasbHO).
12.  Bzaemopmis  aHuliHy 3

OpPOMHOI0 BOJIOIO (BIPTYaJIBHO).

Jabopamopni docniou
3. biyperoBa peaxiisi.
4. KcanTonpoTeiHoBa peaxiisl.

Haesuanwvni npoexmu

19. Harypanshi BOJIOKHA
TBAPUHHOTO TOXOJ/DKEHHS: iXHI
BJIIACTHBOCTI, /i Ha OpraHi3M
JFOJTMHH, 3aCTOCYBaHHS.
20. Aminmin — ocHoBa
BUPOOHUIITBA OAPBHHUKIB.
21. Cuntes GinkiB.

22. 306anaHcoBaHe XapyyBaHHS —
3aropyKa 3JJ0pOBOTO YKUTTSL.
23. Busenenns
OPraHiYHOTO MOXO/KEHHSI.

JUTS

TJIAM
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MIPUYUHHO-HACIIKOBI 3B’SI3KM MK CKIIaJOM, OyJOBOIO, BIIACTUBOCTSIMU
HITPOT€HOBMICHHUX OPTaHiYHUX CIIONYK;

oompumyemovca  npasus OE3MEYHOTO TMOBODKEHHS 3
pEYOBHHAMH.
IiHHicHMIi KOMIIOHEHT

YCBIOOMIIOE

BIUTMB aHIJTiHY Ta HOro mMoXimHWX (BOTHEHEOE3EWHICTh, MOAPA3IUBICTD,
OTPYHHICTh) Ha JOBKULISI Ta OPTaHi3M JIFOAMHU;

BUCII06TII0€ CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTEHOBMICHHX OPTaHIYHHX CHOJIYK Ha OpraHi3M
JFOTUHY,

06rpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMHU BIIACTUBOCTSIMU;

ouinte

OioJToriuHEe 3HAYEHHS aMIHOKHCIOT 1 O1JIKIB;

P036’°a3y€ npoodemy

BIIACHOT'O PaIliOHAJILHOTO Xap4uyBaHHS Ha OCHOBI 3HaHb MPO OLIKH;

podums 6UCHOBKU

PO BJIACTUBOCTI aMiHIB, aMiHOKHMCJIOT Ta OIJKIB, BHXOIS4YM 3 OyJ0BHU
MOJIEKYJI PEUOBHH, i IpO Oy/TOBY PEUOBHH, BUXO/SIUM 3 IXHIX BIIACTUBOCTEH; Ha
OCHOBI CTIIOCTEPEKEHb.

OpraHiYHUMHU

Hackpizui 3micmogi inii

300poe s i besnexa. I pomadsincwika sionosioanshicms. Exonoeiuna o6e3nexa i cmanuil po36umox.

iadacia+iRon aite’io oa é1al 116%aied a&y épaeie oa 1o1+0p+1al hadaaiaéua.

Hionpuemnusicmo i inarcosa spamomuicns
Onep>kaHHs aHITIHY.

Tema 5. CHHTeTMYHI BUCOKOMOJIEKYJIAPHi peYOBHHH i MoJiMepHi MaTepiajau HA iX OCHOBI

YdeHb/yuyeHUNA:
3HaHHEBUIT KOMIIOHEHT

HOACHIOE

CYTh TOHSTTS TOJIIMED;

peakuiii momiMepu3aiii i TOJIKOHAEHCAIl $SK CrnocobiB q00yBaHHS
TTOJTIMEPIB;

HagoOoumsv nNPUKIAOU

CUHTETUYHHX BHCOKOMOJCKYJISPHUX PEYOBHH 1 MOJIMEPHUX MaTepialiB Ha
1X OCHOBI,;

CuHTETHYHI  BHUCOKOMOJICKYJISIPHI
pEUYOBUHU. [Momimepu. Peaxmii
moyiiMepusaiiii 1 IOJIKOHJEHCAIIIl.
IInactMmacu. Kayuyxkn, ryma.

Haiimommpenimi monimepu Ta cdepu
IXHBOTO BUKOPUCTAHHS.

Brume momiMepHUX MarepiamiB Ha
310pOB’st JIFOTMHU 1 JIOBKLILISL.
[Ipobnemu yrumizamii  mosiMepiB i

Hemoncmpauii
13. 3pa3ku miactMac, Kaydykis,
T'YMH, CHHTETHYHHUX BOJIOKOH.

Hasuanvni npoexmu

24, CuHTETHYHI BOJOKHA: IiX
3HAUYEHHsS,  3aCTOCYBaHHA y
moOyTi Ta IPOMHUCIIOBOCTI.
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PIBHSIHB peakIliii moJjliMepu3altii i MoKOHICH AT,
HissnbHiCHUH KOMIIOHEHT

pOo3pizHae

peaxiiii moyiMepu3aii 1 MoMiKoOHACHCAIlll; MIaCTMacH, KaydyKd, TyMy Ta
CHUHTETHYHI BOJIOKHA;

onucye

BJIACTHUBOCTI TIOJIIMEPHUX MaTepiaiB;

nopisnioe

MPUPOAHI, IITYYHI i CHHTETHYHI BOJIOKHA, ITACTMACH;

YyCmanoenre

MIPUYUHHO-HACIIIKOBI 3B’SI3KM MIDXK CKJIAZIOM, OYIOBOIO, BIACTHBOCTSIMHU Ta
3aCTOCYBaHHSM IOJIIMEPIB;

dompumyemupca

MpaBUI OE3MEYHOT0 MOBOAKEHHS 3 CAHTETUYHUMH MaTepialaMH.
LinHicHN KOMIIOHEHT

o0orpynmosye

3HAYEHHs TIOJIMEpiB y CTBOPEHHI HOBHUX MarepialliB Ta CHHTETHYHHX
BOJIOKOH.

IJJacTMAC B KOHTEKCTI  CTaJIoro
PO3BUTKY CYCIILCTBA.
CuHTeTHYHI  BOJIOKHA:  (Di3WYHI

BIIACTHBOCTI 1 32CTOCYBaHHSI.

25. PeuukiiHr SAK = €IUHUAN
[UBLTI30BaHMN CIIOCIO yTHImi3aIlii
TBEPAUX MOOYTOBHX BiAXO/IiB.

26. Ilepepobka  mMOOYTOBHX
BiAXOmiB B VYkpaini Ta
PO3BUHEHHX KpaiHax CBITY.

27. IlepcrieKTUBH OfCPKAHHS 1
3aCTOCYBaHHsI MOJIIMEPIB 13
Hanepe/ 3alaHuMHU
BJIACTUBOCTSIMH.

28. JlociikeHHST MapKyBaHHS
BUpPOOiB i3 MOJIIMEPHUX
MaTepiaiiB i mmacTmac.

29. BuroTtoBneHHs BHUpPOOIB i3
TUTACTUKOBUX ILISIIOK.

Hackpizui 3micmogi ninii

300poe s i besnexa. Exonociuna Oesnexa i cmanuii po3eumox.
Hatinommpenirmmi momiMepu Ta cepr IXHBOTO BUKOPUCTAHHSI.
Brutus nosiiMepHuX MaTepiajiB Ha 30pOB’ sl JIFOAMHHM 1 JTOBKULISL.

[Mpobnemu yTuimizaliii moxiMepis i mIacTMac B KOHTEKCTI CTAIOTO PO3BUTKY CYCIUIBCTBA.

I pomaosrcexa 6ionogioanvHicme.
BB nonimMepHHuX MaTepialiB Ha 340pOB’ sl JIFOAWHH 1 TOBKLJJIS.

[Mpobnemu yTuimizaliii moyiimMepis i macTMac B KOHTEKCTI CTAIOTO PO3BUTKY CYCIIUIBCTBA.

Hionpuemnusicmo i inarcosa Spamomuicnn
HaiinmomupeHnimi nomimMepu ta cep iXHbOro BUKOPUCTAHHSI.

Tema 6. baraTomMaHiTHICTH Ta 3B’A3KHM MiK KJIacaM¥ OPraHiYHUX Pe4OBHH

YyeHb/yueHUIIs:
3HaHHEBUIT KOMIIOHEHT
nOACHIOE
MIPUIMHA 0araTOMaHITHOCTI OPTaHIYHUX PEUOBHUH;
HagoOoumsv nNPUKIAOU
TOMOJIOTIB Ta 130MePiB;
CITOJIYK 13 MIPOCTUMH 1 KPATHUMH 3B’ SI3KaAMH;
CIIOJIYK 3 PI3HUMH XapaKTePUCTHIHUMH ((HYHKIIOHATHPHIMH) TPYIIAMU;

3B’S3KM MK KJlacaMd OpraHIYHUX

PEUYOBHH.
3araiipHi MOHATTA Npo Oi0JOriUHO
aKTHBHI pEYOBUHHI (BiTaminwM,
dbepMeHTH).
Ponb opraHiuHoi Ximii y

PO3B’s3yBaHHI CHPOBHUHHOI, CHEPTeTH-

Hasuanvni npoexmu

30. HaiiBakmusimi  XiMi4HI
BUPOOHUIITBA OpraHiyHoi XiMmil B
YkpaiHi.

31. JIominpHICTh Ta IIKIUIMBICTH
010JI0r1YHO aKTUBHUX J00OABOK.
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MIPUPOTHUX Ta CHHTETUIHHUX O10JIOTIYHO aKTUBHUX PEYOBHH. HOI, TIPOIOBOJILYOT TIPOOIIEM, CTBOPEHHI
JMisibHICHIH KOMIIOHEHT HOBHX MaTepialiB.
pOo3pizHae
OpraHiYHi CIIONYKH 32 HAJIEKHICTIO IO BiJIMOBITHAX TOMOJIOTIYHUX PAIIB;
cKaoae
PIBHSHHSL peakuiii, sSKi XapaKTepH3ylOThb TCHETHYHI 3B’S3KH OpPTaHIYHHX
CIIOJIYK;
oocnioicye
HasBHICTh OpPTraHIYHUX KHCJIOT Yy HPOIYKTaxX XapdyBaHHS 3a JIOIIOMOTO0
IHINKATOPIB;
YyCmanoenre
3B’SI3KH MK KJIaCaAMHU OPTaHIYHUX CIOJYK;
GUKOPUCMOBYE
3HAHHS TIPO OPTaHivHI CMIOMYKH JUIS MOSICHEHHS X PI3HOMaHITHOCTI;
00OMPUMYEMbCA NPABUT
0€3MeYHOT0 MMOBO/KEHHS 3 OPraHiYHIMHU PEYOBUHAMHU.
IinHicHHMi KOMIOHEHT
YCBIOOMIIOE
HEOOXIJIHICTh 3HAHHS BJIACTUBOCTEW PEUOBHHH IS BCTAHOBJICHHSI 11 BIUTUBY
Ha BJIACHE 37I0POB’S 1 TIOBKIJUIA,
pONIb  OpraHiyHOi XiMmii y pO3B’sS3yBaHHI CHPOBHHHOI, €HEPreTHYHOI,
MPOIOBOJIBYOI IPOOIIeM, CTBOPEHHI HOBUX MaTepialiB;
ouyinioe
3HaYeHHS 010JIOTIYHO aKTUBHUX PEUOBHH JJISI OPTaHi3MY JIIOJINHY;
nonynapusye
XIMIYHI 3HAHHSI,
YCBIOOMIIOE
MPaBO Ha BIIACHUN BUOIp 1 NPUMHATTS PilLICHHS;
BIJIMOBIAIbHICTD 32 30€PEIKEHHS TOBKIUIS BiJ| IIKIJIMBUX BUKUJIIB;
GUCII06TII0€ CYOIHCEHNS
PO MOIJIMBOCTI BUKOPHUCTAHHS OPTaHIYHMX CIIONYK 3aJIE)KHO Bifl IXHIiX
BJIACTUBOCTEH;
00rpynmosyce
3HA4YEHHS OpraHiYHUX PEUYOBHH Y CTBOPEHHI HOBUX MaTepialiB;
poodump 6UCHOBKU
PO BXKJIMBICTH 3HAHB PO OPTaHivHI CIIOIYKH.

I pomaodsmcoka gionogioanvricmy. 300pos s i besnexa. Exonoeiuna besnexa i cmamuil poseumox. ITionpuemnugicms i hinarcosea spamommicmv
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BiooriuHo aKTHBHI PEYOBHHH.

Ponb opraniuHoi Ximii y po3B’a3yBaHHI CHPOBHHHOI, eHEPIreTHUYHOI, IPOIOBOIBYO0I IPOOIJIEM, CTBOPEHHI HOBUX MaTepialiB.

11 knac
70 Ton, 2 TOA HA TWKJICHD
OuikyBaHi pe3yJbTaTH HABYAJIbHO-M3HABAJIBbHOI TiAJIbHOCTI | 3MicT HABYAJBLHOI0 MaTepianxy | IIpakTHYHA YacTHHA
Tema 1. Ilepionnunuii 3aKoH i nepiogu4Ha cucTeMa XiMiYHUX eJIeMEHTIB
YdyeHb/yueHuU: SBume nepioIUIHOT 3MiHU | [Jemoncmpauii
3HAHHEBHIT KOMIIOHEHT BJIACTUBOCTEH esleMeHTiB 1 ixHix cmonyk | 1. Pi3Hi BapianTH mnepiogndHoi
Ha3zusae HAa OCHOBI YSBJCHb NP0 EJICKTPOHHY | CHCTEMH XIMIYHHMX C€JICMCHTIB
S-, p-, d-eneMeHTH 3a iXHIM MICIIeM y NepiOJUYHIN CUCTEMI, OysoBY aTOMIiB. (moBra i xopoTka  ¢opmu,
nOACHIOE Enexrponni i rpadiuni enekTpoHHi | BipryanbHi 3D).
BQJICHTHICTB 1 CTYIMiHb OKUCHEHHS eJIEMEHTIB 2 1 3 mepio/iiB y OCHOBHOMY i | ¢GopMyan aTomiB s-, p-, d-ememeHTiB. | 2. dopmu €JIeKTPOHHUX
30y/DKEHOMY CTaHaxX aTOMiB; [MpuHImn «MiHIMAIIEHOT €HEpTii. opOitaneii (y Tomy uwmcni 3D-
HAGOOUmMdb NPUKIAOU 30ymKeHuil craH aroma. BaneHTHI | IpOEKTyBaHH:).
S-, p-, d-emeMeHTiB. craHu ejneMeHtiB. MoximBi cryneni | 3. Mogeni aromiB S-, p-, d-
JMissabHICHUHA KOMIIOHEHT OKHCHEHHS HEMETAJIIYHUX eJIEMEHTIB 2 1 | enieMenTiB (y ToMmy umchi 3D-
cKknaoae 3 nepionis. IPOEKTYBaHHS).

CNIEKTPOHHI 1 TpadivHi egeKTpoHHI (OpMy/IHd aToMiB s-, P-, d-eIeMeHTIB
(Depym) 1-4 mepiofiB 3 ypaXyBaHHSM MPHUHIUITY «MiHIMAJIbHOT €HEPIii»;

ATOMIB HEMETAJIIYHUX €JIEMEHTIB 2 1 3 Mmepio/liB y OCHOBHOMY 1 30YIPKEHOMY
CTaHax;

ananizye

BIZIMIHHOCTI €JIEKTPOHHHMX KOH(irypaiiiii aromiB s-, p-, O-eleMeHTIB
(Depym) 1-4 nepionis;

nopieH€e

MOJKJIMBI CTYIICHI OKHCHEHHS HEMETAIuHUX eJIEMEHTIB 2 1 3 mepiofis, 110
3HAXOAATHCS B OJIHIH IpyIi, Ha OCHOBI €JIEKTPOHHOI OYJJOBU IXHIX aTOMIB.
IiHHicHM KOMIIOHEHT

oorpynmosye

MIepiOANYHY 3MiHY BJIIACTHBOCTEH €JICMEHTIB 1 IXHIX IPOCTHUX PEUYOBHH HA
OCHOBI €JIEKTPOHHOI OYJI0BHU IXHIX aTOMIiB;

GUCTIO6TIIOE CYOHCEHHA

OO0  3aCTOCYBaHHS  IEPIOOMYHOTO  3aKOHY JUIA  IependadeHHs
BJIACTHBOCTEH il[e HE BITKPUTUX CJICMCHTIB.

Haeuanvni npoexmu

1. Creopennss 3D-mogeneit
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PaJiOHYKIIIIB y
MEIULHHI.

3. BukopucranHst paiioak THBHHUX
i30TONIB  SIK  1HOUKATOpPiB Y
TBAapUHHHILITBI, apXEOJIOTii.
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Hackpi3ui 3micToBi Jtinii
Hionpuemnusicmo i ¢hinarcosa cpamomuicne

SBuie nepiogMYHOI 3MiHH BIACTUBOCTEH EJIEMEHTIB 1 IXHIX CITOIyK Ha OCHOBI YSIBJICHD PO €NEKTPOHHY OYZOBY aTOMIB.

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

Y4yenb/yueHuus:
3HAHHEBHMIT KOMIIOHEHT

YCmanoenre

BHIU XIMIYHOTO 3B’S3KYy B PEUOBHHAX 32 iXHIMU popmymnamu;

HAGOOUmMb NPpUKIAOU

PEUYOBHH 13 PI3HUMH BUIAMHU XIMIiYHOTO 3B’SI3KY;

aMop(HUX 1 KPUCTATIYHUX PEUOBHUH.
HissnbHiCHUH KOMIIOHEHT

NOACHIOE 6iOMIHHOCMI

B MEXaHI3Max YTBOPEHHS KOBaJICHTHHX 3B’S3KiB y MOJIEKYINi aMOHIaKy Ta
HOHI aMOHIIO;

MiX aMOP(QHHUMH 1 KPUCTATIYHHMH PEUOBHHAMM;

npozno3ye

(hi3uUHI BIaCTUBOCTI PEUOBHH Ha OCHOBI iXHBOI OyZ10BU Ta Oy/I0OBY pE€YOBHH
Ha OCHOBI TXHIX (pI3UYHUX BIIACTHBOCTEH.
LinHicHN KOMIIOHEHT

ouintoe

Ha OCHOBiI OyJIOBM MOJIEKYJ]l BOJU 1 CHHPTIB MOXIIMBICTH YTBOPEHHS
BOJIHEBOT'O 3B’ 513Ky Mi)K MOJICKYJIaMH BOJIH, CIIUPTiB, BOJHM i CIIUPTIB;

GUCTI06TII0€ CYOIHCEHHSA

IOA0 3aJIeKHOCTI MK BHUKOPDHCTaHHAM PEUOBHH Ta iXHBOIO OyZOBOIO i
BJIACTUBOCTSIMH.

Honunii, KoBaJIEHTHUH, METATIYHNH,
BOJHEBMIA XiMiuHI 3B’s3ku. [loHOpHO-
aKIeNTOPHUHA  MEXaHi3M  YTBOpPEHHS
KOBaJICHTHOTO 3B’s3Ky (Ha TpUKIIai
KaTiOHY aMOHiI0).

Kpucramiuauii i amopHuil cTaHu
TBEPANX PEUYOBHH. 3aexHIiCTh
(Gi3UMYHUX BJIACTHBOCTEH PEYOBHH Bif
iXHBOT OYTOBH.

Hemoncmpauii

4. Mogeni pi3HUX  TUMIB
KpUCTAIIYHUX TIpaTtok (y ToMy
yucti 3D-poeKTyBaHHs).

5. YTBOpeHHS aMOHIl XJIOpUIY 3
aMOHiaKy 1 riporeH XJIOpumy.

6. 3pa3kum KpHUCTANIYHUX 1
aMOp(HUX PEYOBHUH.

Haeuanvni npoexkmu

4, 3acTocyBaHHS piakux
KpPHCTAIB.

5. BukopucTaHHS pEYOBHH i3
pi3HUMH ~ BHJIAMH  XIMi9HHX

3B’SI3KiB Y TEXHIIIi.

6. 3HadeHHS BOJTHEBOTO 3B’SI3KY
IS opranizarii CTPYKTYp
OiormomiMepis.

Hackpizni 3micToBi JTiHii

300poe’s i besnexa. Exonoeiuna 6e3nexa i cmanuti pozsumox. Ilionpuemnueicms i ghinancoea epamomHiciis.

3anexxHicTh (i3WYHUX BIACTUBOCTEH PEYOBHH BiJ] iXHBbO1 OyIOBH.

Tema 3. XimiuHi peakuii

YyeHb/yueHUIIs:
3HaHHEBUIT KOMIIOHEHT

nosACHIOE

BIUIMB DPIi3HMX YWHHHKIB Ha 3MIMICHHS XIMI9HOI piBHOBAaru, Ha TiApOJIi3
conel;

MIPUHIIUII 1] TaIbBAHIYHOTO €JIEMEHTA;

HagoOuUmb NPUKIAOU

HeoGopoTHi 1 0O0OpOTHI XiMi4Hi
nponecu. XiMiyHa piBHoBara. [IpuHiun
Jle Illarense.

I'iapomi3 comneit.

[ToHATTS po ranbBaHIYHUIN €JIEMEHT
SK XIMIUYHE JDKEpeno eJIEKTPUYHOIO

CTpyMY.

Po3paxynkoBi 3axaui

1. OOuuciaeHHs 3a XIMIYHHUMH
PIBHSIHHSIMH BiJJHOCHOTO BHXOIY
MIPOTYKTY PEaKIIii.

JlaGopaTopHi xocstian
1. Buznauenns pH cepenosuina
BOJHMX PO3YMHIB COJIeH 3a
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HEOOOPOTHHX 1 000POTHUX XIMIYHUX PEaKITi.
HissnbHiCHUH KOMIIOHEHT

cKkaaoae

PIBHSIHHS peakIii T1Ipoi3y Coei;

PO3pizHae

HEOOOPOTHI 1 00OPOTHI XiMiYHI peaKLii;

xapaxkmepuszye

CYTh XiMI4HOI pIBHOBAru, ripoii3y coyel;

npOZHO3YE

MOJKITUBICTH peaKilii TiIpoi3y coei;

pH cepenoBuiia BOTHUX pPO3YHHIB COJIEH;

odobupace

YMOBH 3MIIIeHHs] XIMI4HOI piBHOBaru OOOPOTHUX TIPOIECIB HAa OCHOBI
npunuuny Jle Hlatensbe;

dompumyemscs IPaBWIT OC3MEKH 1111 YaC BUKOHAHHS XIMIYHUX JIOCTIiJIIB;

eKxcnepumenmanbvho Bu3Havae pH cepenoBuIa BOJHUX PO3UUHIB COJeH 3a
JIOTIOMOT'OF0 1HIMKATOPIB;

00uucnro€ 3a XIMIYHAMHA PIBHSHHSMHU BiJJHOCHHUM BHXIiJ MPOAYKTY PEaKIii,
0OrpyHTOBYIOUM 00paHMii CIIociO po3B’sA3aHHS.
inHicHMH KOMIOHEHT

eucnoenioe cyoxcenna npo 3HadenHs npunumiy Jle lllatense B kepyBaHHI
XIMIYHHMH TIPOLIECAMHU;

0brpynmosye

3HAYeHHsI 00OPOTHUX MPOIIECIB ¥ TOBKIUJLTI, TPOMHUCIIOBHX BUPOOHUIITBAX;

BIUTHB T1JIpoitizy conieii Ha pH rpyHTiB;

OUIHIOE HETaTUBHHUI BIUIMB Ha CKOJIOTIIO BiANpPAllbOBAHUX TrajbBaHIYHHX
CJIEMEHTIB 1 dompumycmpcsa NPABWI IXHBOI yTHITI3ALLi.

JIOTIOMOT'OI0 1HIUKATOPIB.

HapuanbHi npoekTn

7. TanpBaHiyHMH e€IEMEHT 3
KapTOIUTi, TUMOHY.

8. Buaum 1 mnpuHOMOK pOOOTH
MalluX JDKEpen  eIeKTPHYHOTO
CTpyMYy, YTHITI3aIlis iX.

Hackpi3Hi 3micToBi JiiHii
Hionpuemnusicmo i (iHarcosa PAMOMHICHIb
[ToHSATTS PO rajibBaHIYHUHN €JIEMEHT K XIMIYHE PKEPEIIO CTPyMY.

Tema 4. Heopraniuni pe4oBHHH i iXHi BJacTHBOCTI

YdeHb/yuyeHUNA:

3HAHHEBUMI{ KOMIIOHEHT
Hazueae
HalmoImmpeHili y Npupo/ii MeTaniyHi i HeMeTaJliuHi eIeMeHTH;
MPEACTABHUKIB  KJIACIB HEOPTraHIYHUX CIOMYyK 3a CHCTEMATHYHOIO

HOMEHKJIATYPOIO;

Hemeranu. 3aranpHa
XapakTepUCTHKa HeMmeTamB. Di3ngHi
BIIACTHBOCTI.

AnoTporisi. AnotpornHi

Moau(ikalii pPEYOBUH HEMETaTIUYHUX
€JIEMEHTIB.

Po3paxynkogi 3agaui

2. OO0uncnenHs KiJIBKOCTI
pedoBuHH, Macu abo 00’eMy
MPOAYKTY 3 PiBHSHHIM XiMi4HOT
peaxirii, K0 OJWH 13 pearcHTiB
B3TO B HaJUIUIIIKY.
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NOACHIOE
CYTh SIBUIIIA aJIOTPOMII;
BIIMIHHOCTI ~ BJIIACTHBOCTEH  anoTpomHmx  Moaudikamiii  Okcureny,

Cynbedypy, Kapbony, @ochopy iXHIM KiTbKICHUM cKIIafioM abo O0ymIoBor0;

CyTh sBHIIA aacopOuii; aHTPONOTeHHI 1 HPUPOIHI TNPUYMHHU TOSBH B
aTMocepi OKCHIIB HEMETAIIYHUX CIICMEHTIB;

Haeooums nPUKIAOU

anotponHux Moaudikanii Oxkcureny, Cynsdypy, Kapbony, ®ochopy;
CTOJIYK HEMETANIYHHUX eNIeMEHTIB 3 [iaporeHoM (TiIporeH XJIOpHI, TigporeH
cynbdia, aMOHiaK);

B32€MO3B’SI3KiB MK PEUOBHHAMU.

JdissnbHiCHUI KOMIIOHEHT

cKknaoae

PIBHSIHHS, IO MiATBEPIKYIOTH BiJHOBHI BJIACTUBOCTI METalNiB, 30KpeMa
AIIOMIHIIO 1 3aitiza (peakiiid 3 HeMeTajJaMH, BOJOI, KHUCIOTaMHU 1 COJISIMH B
pO34YrHAaxX);

OKHCHI BIIACTHBOCTI HEMeTaliB (KHCEHb, CipKa, BYTJIEllb, XJIOP) B PEAKIIisIX 3
BOJIHEM 1 METaJlaMu;

BIJIHOBHI BJIACTUBOCTI BOJHIO W BYIJICHI0O B PEakIlisfiX 3 OKCHUIAMH
METAIIYHUX E€JIEMEHTIB;

peakmiii, fKi XapakTepu3yIOTh OCOOJIMBOCTI BOJIHUX PO3YHHIB TiIpPOTeH
xjopuny (3 OCHOBaMH), TiJporeH cyibdimy (3 Jyramu), aMmoHiaky (3
KHCIIOTaMHN);

peakmiid, sKi XapaKTepu3ylThb XiMidHi
OCHOBHHX, KUCIIOTHUX Ta aM(QOTEPHUX OKCHUJIIB;

KHCJIOT, OCHOB, aM(pOTEPHUX TiIpoKkcuiiB (AmromiHito i L{uHKy), cepeaHix i
KHUCIINX COJICH;

peakiiii HITpaTHOI 1 KOHIEHTPOBAaHOI CyNb(aTHOI KHUCIOT 3 MarHiem,
LIMHKOM, MIJIJTIO;

Xxapaxkmepuszye

MeTajuy 1 HeMeTalH, iXHi (i3U4Hi BIACTHBOCTI Ta 3aCTOCYBaHHS (y TOMY
YHCIIl CIUIaBIB METANIB);

3aCTOCYBaHHS T1APOTEH XJIOPHUIY, TIIPOTeH CYIb(iTy, aMOHIaKYy;

(i3uuHi Ta XiMi4HI BIACTUBOCTI (B3a€MOJIsl 3 MarHi€M, ITMHKOM, MiJJIt0)
HITPATHOI 1 KOHIIEHTPOBAHOI CYJIb(aTHOI KUCIIOT;

3acTocyBaHHs TiapokcuaiB Hatpito i Kambitito;

MOLIMPEHHS COJNeH Y IPUPOIi;

BIIACTHUBOCTI Ta OACPIKaHHS

SBume agcopOimii.

OkuHCHI Ta BIiHOBHI BJIAaCTHUBOCTI
HEMeTaliB. 3aCTOCYBaHHS HEMETAIIB.

Cronyky HEMeTaJiYHUX €JIEMEHTIB
3 TigporenomM. OcOOIMBOCTI BOJHUX
PO34HHIB ITUX CIOJYK, X 3aCTOCYBaHHSI.

Oxcuau HeMETalIlyHHUX EJIEMEHTIB,
iX yMmicT B aTMocdepi.

Kucnoru. KucnorHi JIO1L.
OcobOmuBocTi  B3aeMonili  MeTamiB 3
HITPAaTHOIO i KOHIICHTPOBaHOO

CyJb(haTHOI KHCIOTaMHU.

3aranpHa XapaKTEepUCTHUKA METANiB.
@Di3uuHi BIaCTUBOCTI METaJIiB HA OCHOBI
iXHBOT OYTOBH.

AnromiHIH 1 3a1i3o:
XiMi4HI BIaCTHBOCTI.

3acTocyBaHHS MeTalliB Ta IXHIX
CILIaBIB.

OcHoBH. Baacrusocri,
3acTocyBaHHs TiapokcunuiB Harpiro i
Kanbmiro.

Coui, iX TONIMpPEHHS B MPHPOI.
Cepenni Ta xuchi comi. Ilonsarra mpo
JKOPCTKICTH BOJAM Ta CIOCOOM i
YCYHEHHSI.

CyuacHi cuIliKaTHI MaTepiau.

Minepanehi gobpusa. [loHaTTs npo
KHCJIOTHI Ta JYXHi IPyHTH.

SkicHi peakuii Ha AesiKi HOHU.

Bionoriune 3HaveHHs MeTaliYHUX 1
HEMETATIYHHUX €JIeMEHTIB.

I'eneTnuHi 3B’S13KU MK OCHOBHUMHU
KJIacCaMH HEOPTraHiYHUX CTIONYK.

¢izuuHi i

JemoncTpamii

7. 3pa3ku  MeramiB i
CIIaBIiB.

8. 3pa3ku HEMETaiB.

9. Mopneni KpUCTaJTiYHUX IPATOK
aJOTPOTHUX Mo udikanin
Kapbony 1 Cymedypy (y Tomy
gucii 3D-npoekTyBaHHs).

10. BusiBiieHHsl y po34HHi
kartioHiB ®epymy(2+)
(BipTryanmpHo), ®epymy(3+)
(BipTyasbHO), bapiro, aMoHir0.

IXHIX

JlabopatopHi gocainn
2. JocmimkeHHs amcopOmiiHOT
3JIaATHOCTI aKTMBOBAHOTO BYTLLIISI

Ta  AHAJOTIYHUX  JIKapChKUX
TMIperaparis.

3-6. BusBieHHs y pO34MHI
KaTiOHIB Depymy(2+),

®depymy(3+), bapiro, aMoHir0.
7, 8. BusBIEHHS Yy pO3YMHAX
CHITIKaT- 1 oprodocdar-ioHiB.

IIpakTi4Hi podoTH

1. JocmimKkeHHS AKICHOTO CKIIay
COJICH.

2. Tewernmudi 3B’A3KM MIK
HEOPraHIYHUMH PEUOBHHAMHU.

HaguajbHi npoekTn

7. UlTy4Hi anmasu y TeXHILi.

8. PamioHaibHE BHUKOPHCTaHHS
noOpuB Ta TpodieMa OXOPOHU
JTOBKIJLIIS.

9. 3amobiraHHs HETaTUBHOMY
BINTUBOBI HITPATiB Ha OpraHizM
JIFOJIVHH.,

10. HeopraHiydi peYOBHHH Y
hapmarrii (abo JIOMAIITHIH
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cKknadae TUTaH  JIOCHIDKCHHS Ta eKCHepUMEHMANbHO 6CHIAHOGIIOE
TCHETHYHI 3B’3KH Mi)K HEOpPraHIYHUMH 1 OpraHiYHUMH PEUOBHHAMU;

nopisnioe

(hi3uyHI Ta XIMIYHI BIJACTUBOCTI METaJIiB (ATIOMIHIH 1 3a)1130) 1 HEMETAJIB,
OKCHIIB METAIYHUX 1 HEMETAIIYHHUX €JIEMEHTIB;

0cOOJIMBOCTI BOAHMX PO3YMHIB TiAPOTE€H XJIOPHIY, TiAPOTeH cynbdimy,
aMOHIaKYy;

ocHoB (rigpokcuaiB Hatpito i Kainbiiio);

aHanizye i maymayums pe3yybTaTh TOCIIHKCHD;

npozno3ye pH cepenoBuIna KHCIOTHHX 1 JIy)KHUX IPYHTIB;

YCManoet0c TEHETNYHI 3B’ SI3KM MK OCHOBHHMH KJIacaMy HEOpPraHIYHHX
CTIOJYK;

npoeéodums SAKiCHI peakmii 1 BU3HA4Yae B po3unHax HoHu: Depymy(2-+),
®epymy(3+), ocamkyroun ix syramu, bapiro, aMoHito, cutikat- i oprodocdat-
10HH;

oocnioicye

SIKICHMI CKJ1aJ COJIENL;

a7copOIiiiHY 31aTHICTh AKTHBOBAHOTO BYTIJUIS Ta AHAIOTIYHUX JIKAPCHKUX
npenaparis,

aHanizye BUIN )KOPCTKOCTI BOAM i mponoHye Oe3redHi criocoOu yCyHEeHHS
YKOPCTKOCTI BOJIU Y TIOOYTi;

oompumyemscs IPaBUIT OC3MEKH I11]1 YaC BUKOHAHHS XIMIYHUX JIOCTIIJIIB;

00uuUCI0€ KUTbKICTh PEYOBHHH, Macy abo 00’e€M MPOIYKTY 3a PIBHSIHHSIM
XIMIYHOT peakilii, IKIO OJIMH i3 PEareHTiB B3SITO B HAUIHIIKY, OOTPYHTOBYIOUH
o0paHuii crocid po3B’si3aHHS.

LinHicHUI KOMIIOHEHT

PpoOums 8UCHOBKU HA OCHOBI CIIOCTEPEKEHb;

00rpynmosye

3HA4YEHHS aJIOTPOITHUX MEPETBOPEHb;

MPUYMHHU ICHYBaHHS KUCJIOTHHX 1 TY)KHUX I'PYHTIB;

ouinIo€

Oionoriune 3HauyeHHs mertaniunux (Kameiiro, Kamiro, Harpiro, MarHito,
depymy) 1 Hemeramiunux (Oxcureny, Hitporeny, KapOony, ®ocdopy,
raJIOTeHiB) CIIEMCHTIB;

HaWBaXJIUBIMTUX MPEACTABHUKIB OCHOBHUX KJIACiB HEOPTAHIYHUX CTIOJYK;

00600umb

arTeyIri) i XapyuoBil
POMHCIIOBOCTI.

11. Kucnotsi gormmi.

12. JHocmimxenuss pH 1pyHTIiB
cBoei MicneBocTi. CkiamaHHS
KapTH POIIOYOCTI.

13. BrmacTuBOCTI 1 3aCTOCYBaHHS
kKapOOHaTIB, HITpaTiB i
oprodocdatin JYKHUX i
TY)KHO3EMEIbHUX  METaTIYHUX
€JIEMEHTIB, COJIEH aMOHIIO.

14. YcyHEeHHS THUMYacoBOi 1
ITOCTIHHOT JKOPCTKOCTI BOJIH.
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MPAKTHYHY 3HAYYIIICTh SIBUINA aICOPOIIil, METaiB 1 HEMETAIIB Ta CIIOIYK
METaJiYHUX 1 HEMETaIIYHHUX CJICMCHTIB,

YIUTAB KOPCTKOi BOAM Ha TOOYTOBI MPHIAAN 1 KOMYHIKAIIii;

BUCTI08TII0€ CYOIHCEHHS

1010 O10JI0TIYHOT POJIi 030HY 1 HOTO 3aCTOCYBaHHS, €KOJIOTTUHUX HACIIIIKIB
BUKHUZIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynbdypy;

KHCIIOTHUX JOIIiB, TAPHUKOBOTO e(eKTy, HepaI[iOHATHPHOTO BHKOPUCTAHHS
MiHEpaJILHUX JOOPUB.

Hackpi3Hi 3micToBi Jiinii
I pomaosrceka 6ionogioanvricmo

Kucnotsi gomi.

[ToHATTS PO KOPCTKICTH BOAM Ta CIIOCOOH i1 yCyHEHHS.
300poe s i besnexa

SABumie agcopOiii.

3acToCyBaHHS BOJHUX PO3YUHIB TiIPOTCH XJIOPUAY, TiAPOreH Cynbdiay, aMOHIaKy.

KucnorHi gou.

BrnactuBocrti i 3acrocyBanHs TinpokcuiB Harpito i Kanbmiro.

TToHATTSI PO KOPCTKICTh BOJM Ta CIIOCOOH i1 yCyHEHHS.
Exonoeiuna 6e3nexa i cmanuti po3eumox

SABuiie aacopOIii.

3acTocyBaHHS BOAHUX PO3YMHIB TipOreH XJIOPHULY, TIAPOreH cyabdiny, aMoHiaKy.

KucnorHi gomi.

Hionpuemnusicmo i ghinarcosa 2pamomuicne
@Di3ryHI BIACTUBOCTI METAJIIB HA OCHOBI IXHBOI OY/IOBH.
AnromiHi# 1 3a51i30: (pi3U4HI 1 XiMiYHI BJIaCTHBOCTI.
3acToCcyBaHHs METalliB Ta IXHIX CIUIaBiB.
3acTocyBaHHS HEMETAJIB.

3acTocyBaHHS BOOZHUX PO3YMHIB TipOreH XJIOPUIY, TiApOreH Cyab(iny, aMoHiaKy.

BnacTtuBocTi i 3acTocyBanHs riapokcuai Harpiro 1 Kanbiiiro.
[oHATTSI PO KOPCTKICTH BOJM Ta CIIOCOOH i1 yCyHEHHSI.

OO6uncaeHHs KiIbKOCTI pe4OBHHH, Macu a0o 00’ €My IPOIYKTY 3a PIBHSIHHSIM XiMIUHOI peakiii, SKIIO OJHH i3 PearcHTiB B35TO B HAJTUILKY.

Tema 5. Ximis i nmporpec JoacTBa

YyeHb/yueHUIIs:
3HAHHEBUMI{ KOMIIOHEHT
HABOOUMb NPUKIAOU 32CTOCYBAHHS XIMIUHUX CHOJYK Y Pi3HHX raly3sx Ta
y HOBCSIKAEHHOMY XKHTTI.
IiHHicCHMI KOMIIOHEHT

Ponp  ximii

Y CTBOpPEHHI HOBHUX

MartepiaiiB, pO3BUTKY HOBUX HAINPSMIB
TEXHOJIOT1i, O3B’ I3aHHI MPOJOBOJIBYOI,

CHUPOBUHHOI,

€HEepPreTUYHOI,

€KOJIOTIgHO po0JIeM.

HapuaJjibHi npoekTH

15. Bupimenas  npobiiemMu
yTHTi3aIii pi3HHX BUJIIB
CJIEKTPUYHHX JIAMIIL.
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OyiHIO€ 3HAYCHHS XiMii y CTBOpEHHI HOBHUX MaTepiajiB, pO3BUTKY HOBHUX
HaTpsMIB TEXHOJIOTiH, pO3B’sI3aHHI POJOBONBYOI, CHPOBUHHOI, EHEPTEeTHYHOI,
€KOJIOTigHO Tpo0IeM;

yceioomure

3Ha4eHHs HOBOI (hinocodii y ximii i BmacHOI rpoMaassHCHKOI MO3WIIT AJIst
peadizanii KOHIEMil CTalIoro PO3BUTKY CYCHIILCTBA;

MIPUYUHHO-HACIIIKOB1 3B’ SI3KM y TIPHUPOIi Ta 11 MIHHICTH 1 HTTICHICTH;

MPaBo Ha BIACHHUN BUOIp i IPUIHATTS PilICHHS;

BIJIMOBIaIBHICTD 32 30€pEIKESHHS TOBKIJUIS BiJ| IIKIYITMBUX BUKUJIIB;

nonyaapu3sye XiMivyHI 3HaHHS;

KpumuuHo cmagumuscs 10 XiMigHO1 iHpopMarlii 3 pi3HAX HKeper;

BUCII06TII0€ CYOIHCEHHS

I1I0710 3HAUCHHS XIMIYHHUX 3HAHB SIK CKJIAQIHUKA 3aralIbHOT KYJIBTYPH JIFOAWHH;
PO BIUTHMB JiSUTHHOCTI JIFOJMHA Ha JTOBKULIS Ta OXOPOHY HOTO Bix 3a0pyAHEHB;

UPOOIAE 61ACHI CMAGICHHA 1O TIPUPOJIU K HAMBUINOI IHHOCTI.

«3eneHa» XiMisf: CydacHl 3aBIaHHSI
mepe]l XiMiYHOK HAyKOK Ta XIMIYHOIO
TEXHOJIOTICIO.

16. IlinroroBka ece iHO3EMHOIO
MoBoto «Ponp XiMii y Moemy
KATTI.

Hackpi3Hi 3micToBi Jiinii

1 pomadsmcoxa sionogioansticns. 300pos s i besnexa. Exonociuna 6esnexa i cmanuii possumox. Ilionpuemnugicms i Qhinarcoéa epamommicm.
Pounp ximii y CTBOpEHHI HOBHX MaTepialliB, PO3BUTKY HOBHX HAIIPSAMIB TEXHOJOTIH, pO3B’s3aHHI MPOIOBOIBYOI, CHPOBUHHOI, EHEPTeTHYHOI, €KOJIOTT9HOT

mpobiieM.
«3eneHay XiMis.




