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IHOACHIOBAJIBHA 3AIINCKA

Ha cyuyacHomy erami po3BHTKY CyCIiJIbCTBA BCE OYEBMIHIIINM CTa€ 3HAYCHHS MPUPOAHMYMX HAyK JUld peajizaiii KOHIEMNLIi CTaloro
po3BuTKy. He BUIasKoBO B pi3HMX KpaiHaX CBITY NMWIbHA yBara NPUIUIAETbCS BIOCKOHAJICHHIO CUCTEMH NPUPOJHUYOI OCBITH, B TOMY YHCII U
ximiuHOi. PedopmyBaHHS cucTeMH OCBITH IpH LbOMY Iependadae ii BiIKPUTICTh 1 BapiaTWBHICTh, PI3HOMAHITTSA (OPM i METONIB OpraHizaiii
HaBUYAJIBHOI ISUTBHOCTI, TOOTO u(epeHItiallito HaBYaHHS.

XiMis, Oyayuu IPpUPOAHUYUM MPEIMETOM, Ma€e BEIMUYE3HUN MOTEHII1a] HaBYaHHs 1 po3BUTKY. be3 3HaHHS 1 po3yMiHHS XiIMIYHOI (hOopMHU pyXy
Matepii HEeMOXKJIUBO YSIBUTH COOl Cy4acHY HAyKOBY KapTHHY CBITY. AJDKE CBIT, III0 HAC OTOYY€ — IIe, MEPI 3a BCE, CBIT PEUOBUH, SIKi € OCHOBOIO
KHUBOT 1 HEXKHUBOI MPUPOJIH.

Hapuanbha nporpama 3 ximii anms 10-11 kmaciB 3aknajaiB 3aranbHOI cepelHbOi OCBITH pO3po0iieHa Ha MifcTaBi Jep:kaBHOTO CTaHIApTY
6a30B0i 1 MOBHOI 3arajbHOI CepelHbOi OCBITH, 3aTBepkeHOro mnocraHoBoro KaGinery MinicTpiB Ykpainu Big 23.11.2011 Ne 1392. [Iporpama
MpU3HAYCHA JJI1 HaBYAHHS XIMii Ha PIBHI CTaHIApTy, TOOTO y Kjacax, Ae XiMmis He € mpoUIbHUM MpeaMeToM. 3MICT mporpaMu 0a3yeTbes Ha
3HAHHSX | KOMIIETEHTHOCTSIX, HAOYTHX YYHSIMHU B OCHOBHIM IIKOJI, 1 € IPYTMM — BUIIIMM KOHIICHTPOM BHUBUYCHHS XiMil.

VY nmpoueci HaBYaHHS MpeIMeTa MOXKHA BHKOPUCTOBYBAaTH JOJAATKOBI TOJMHM HABYAIBHOTO IUIaHY, IO NPU3HA4YCHI Ui BUBYCHHS
CHEIKYpPCiB, (PaKyIbTaTUBIB 1 KypciB 32 BUOOPOM, OPIEHTOBAHUX, 3aJI€KHO BiJ MPOQLII0 HABYaHHS, HA TOCHIICHHS MIXKIIPEAMETHUX 3B’ S3KiB XiMii 3
IHITUMU HayKaMH.

BuBuenHst ximil y crapmiiii Kol Ha PiBHI CTAaHAAPTy CHpPSIMOBAaHE Ha mojaiblie (GOpMyBaHHS y BUITYCKHHKIB HAyKOBOTO CBITOIVISNY,
XIMIYHOI KYJIBTYPHU SIK CKJIQJHUKA 3arajabHOI KyJIbTYpH CY4YacHOI JIIOMHHU 1 PO3BUTKY IXHBOTO TBOPUOTO MOTEHIIATY 33151 YCHIIIHOI comiamizalii B
Cy4aCHOMY CYCIHLIbCTBI.

BunyckHuk# cTapiioi mKoiu — 1e ITICHI 0COOMCTOCTI, BCEOIUHO PO3BUHEHI, 3/1aTHI 0 KPUTUIHOTO MHUCJICHHS; TPOMAISIHU 1 TIaTPiOTH 3
aKTHBHOIO JKUTTEBOIO MO3MIII€I0, SIKi JIFOTH 3TiHO 3 MOPAJIbHO-ETHYHIMHU PUHIMIIAMH 1 TPUIMAIOTh BiAMOBIAaIbHI PIIEHHS; IHHOBATOPH, TOTOB1
3MIHIOBaTH HAaBKOJIMIIHIN CBIT, pO3BUBATH €KOHOMIKY, KOHKYPYBaTH Ha PUHKY Mpalli, BAUTUCS BIPOIOBXK KHUTTS.

Mera HaBuyaHHS XiMmil Ha pIiBHI CTaHIApTy BIJAMOBiZa€ METi MOBHOI 3arajlbHOI CEpeaHBOI OCBITH 1 mMoisIrae y 3a0e3ledeHHi
3arajlbHOOCBITHBOI TIJATOTOBKM 3 TpPEAMETa, II0 Iepeadadae yMiHHS TOSCHIOBATH XIMIYHI SBUINA, POOUTH OOTPYHTOBaHI BHCHOBKH NPO HUX,
YCBIIOMJTIOBaTH BIUIMB HAayKH 1 TEXHOJIOTIH HA 3MiHY MaTepiajbHOTO, IHTEIEKTYaIbHOTO i KyJIBTYPHOTO CEPEIOBHIIL.

Merta HaBuaHHS XiMii Ha piBHI CTaHIApTy MOCATAETbCS HAa OCHOBI peasizallii 3aBOaHHA XiMI4HOI OCBITHM — (popMyBaHHS 3acobaMu
HaBUYAJIBHOTO MPeAMETa KJAKYOBHX i MpeIMeTHUX KOMIIETeHTHOCTEH.

Hapuanns ximii y cTapiiiid nIkojii cipssMOBaHE Ha BUKOHAHHS TaKMX OCBITHIX, PO3BUBAJILHUX 1 BUXOBHHUX 3aBlIaHb:
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— TMONIMONIOBATH 1 PO3LIMPIOBATH 3HAHHS PO XIMIYHY CKJIAJ0BY NPUPOTHUYO-HAYKOBOI KAPTHHU CBITY: HAMBaXKIIUBIII XIMiYHI TOHSTTS, 3aKOHH i

3aKOHOMIPHOCTI, TeOopii 1 mporecH; CydyacHy XiMiYHY HOMEHKJIATypy PEUOBHH;

— PO3BHBATH YMIiHHSI CaMOCTiiiHO HaOyBaTH XiMiYHI 3HAHHS 3 PI3HHUX iH(OPMALIHUX JHKEPEN Ta Y X041 eKCIEPUMEHTAIBHHUX JTOCIIIHKEHb 1

KPUTHYHO 1X OCMHCIIIOBATH; 3aCTOCOBYBATH OTPUMAaHI 3HAHHA JJIs MOSCHEHHS BIACTUBOCTEH PEYOBUH 1 PI3HOMAHITHUX XIMIYHUX SBUII;, O€3MEYHO

BUKOPUCTOBYBaTH PEYOBHHHU 1 MaTepialiu; OLIHIOBATH POJb XiMii Y pO3BUTKY CY4aCHHUX TEXHOJIOTIH Ta po3B’s3aHHI TOOATBHUX MPOOIEM; TBOPUO

pO3B’sI3yBaTH TMpPAKTUYHI 3aBIaHHS XIMIYHOTO XapaKTepy Yy HOBCSIKICHHOMY KHTTIi, MOIMEPEKYBaTH SBHUILA, 110 3aBJAIOTh IIKOIU 310POB'IO

JIFONWHH 1 JOBKIJIIIO;

— BHXOBYBAaTU IEPEKOHAHICTh Y MO3UTUBHIN poii XiMii SIK HaykH y 3a0e3ledeHHi Mporpecy CycHijbCTBa, YCBIIOMJIEHHS HEOOXiTHOCTI

XIMIYHO TPAMOTHOTO CTaBJICHHS JI0 BIACHOTO 3[I0POB'S 1 TOBKIJLJIS.

Brecok ximii y ¢popMyBaHHS KITFOUOBUX KOMIIETCHTHOCTEH YYHIB PO3SKPUTO B TAOIHIII.

KoMmneTeHTHiCHMIA MOTeHIIia/l HABYAJBHOIO NMPeaIMeTa XiMist

KnquB? IIpenmeTHHI 3MiCT K/IH04Y0BOI KOMIIETEHTHOCTI | HABYAJIBbHI pecypcH 1 1 gopMyBaHHSA
KOMIIETEHTHICTH
Cninkysanus YMiHHs:
0epIHcasHo0 - BUKOPHCTOBYBATHM B MOBJICHHI XiIMi4HI TE€PMiHH, MOHSATTS, CHMBOJH, Cy4acHY YKpaiHCbKYy HAayKOBY TEPMIiHOJIOTIIO i
(i pionoio y pa3zi HOMEHKJIaTypy;
GiOMIHHOCMI) - (opmymnroBaTH BIAMOBIIb HA OCTABICHE 3aIUTAHHS;
Moeamu - aQprYMEHTOBAHO OIMKMCYBATH X1JI 1 YMOBHU IIPOBEJICHHS XIMIYHOTO EKCIIEPUMEHTY;

- 00rOBOPIOBATH PE3YIIBTATH JOCIHIIKEHHS 1 pOOUTH BUCHOBKHU;
- Opatu yyacTb B OOrOBOpPEHHI MUTAaHb XIMIYHOTO 3MICTY, 4iTKO, 3pO3yMiJI0 BUCIIOBIIIOBATH CBOIO TYMKY;
- CKJIaZIaTH yCHE 1 MICbMOBE TTOBIIOMJICHHS Ha XiMIUHY TeMY, BUTOJIOIIYBATH HOTO.
CraBiieHHsA:
- IaHyBaTH HAyKOBY YKPAiHCHKY MOBY;
- KPUTUYHO CTABUTHUCH JIO TIOB1IOMJIEHb XIMIYHOTO 3MICTy B MEIIHHOMY TIPOCTOPI;
- IOMYJISIPU3YBaTH XiMiYHI 3HAHHS.
HaBuaJbHi pecypeu:
- MiAPYYHUKH 1 MOCIOHNKH, HAYKOBO-TIOMYIISIPHA 1 XYIOXKHSI JIiTeparypa, eJIeKTPOHHI OCBITHI PECypCH;

- HaBYaJIbHI MMPOEKTH Ta MPE3EHTYBAaHHS IXHIX Pe3yJbTaTIB.




Cninkyeanus
iHo3emnumu
Mmoeamu

Yminnn:
- YUTATH ¥ PO3yMITH IHIIOMOBHI HaBYAJIbHI i HAYKOBO-TIOMYJISPHI TEKCTH XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIIOMJICHD 13 BUKOPHCTAHHIM 1HIIOMOBHHUX JDKEPET;
- YUTATH 1HO3EMHOIO MOBOIO 1 MPaBMJILHO BUKOPHCTOBYBATH XIMIYHY HOMEHKJIATypY;
- MOSICHIOBATH 1 BUKOPUCTOBYBATH 1HIIOMOBHY XIMIYHY T€PMIHOJIOT1IO.
CraBiieHHs:
- IKAaBUTHUCH 1 OLIIHIOBATH 1H(OPMAIIiIO XIMIYHOTO 3MICTY 1HO3€MHOIO MOBOIO;
- PO3MOBJISAITH Ha XIMIYHI TEMHU 13 3aIliKaBIICHUMH HOCISIMU 1HO3EMHHX MOB.
HaguaabHi pecypcu:
- MeiifHi 1 IPYKOBaHi JuKepeia iHO3eMHOI0 MOBOIO.

Mamemamuuna
KomMnemenmuicmao

Yminnsa:

- 3aCTOCOBYBaTH MaTeMaTU4YH1 METOAU IS PO3B‘SI3yBaHHS XIMIYHHUX 3aBJaHb;

- BUKOPHUCTOBYBAaTH JIOT1YHE MUCIIEHHS, 30KpeMa, JUIsl PO3B’SI3yBaHHsS PO3PAaXyHKOBHX 1 €KCIIEPHUMEHTAJIBbHUX 3a/ad,
MIPOCTOPOBY YABY ISl CKIIAJAaHHS CTPYKTYPHUX (DOPMYIT i MOZIEeTIeH peYOBHUH;

- OyayBaTH 1 TIyMauyuTH rpadiku, CXeMu, iarpamMu, CKIaJaTd MOAEN] XIMIYHUX CHOIYK 1 IPOIIECiB.
CraBiieHHSA:

- YCBIJIOMJIIOBaTH HEOOXIAHICTP MaTeMaTUYHWUX 3HAaHb IS PO3B’S3yBaHHS HAYKOBHUX 1 TEXHOJOTIYHHUX XIMIYHHX
pooeM.
HaguauabHi pecypceu:

- HaBYaJIbHI 3aBJIaHHS HAa BUKOHAHHS OOUMCIICHb 32 XIMIYHUMH (POpMYyJIaMU 1 piBHIHHIMH pEaKIIiii;

- TpencTaBiieHHS 1HGopMalii B 4HCIOBIM 4M TpadiuHiii ¢dopMax 3a pe3ylbTaTaMd XIMIYHOTO EKCIEPHUMEHTY Ta

BHUKOHAaHHA HaBYaJIbHUX HpOCKTiB.

Ocnoeni
KOMHnemeHmHuocmi y
npupooHuuUx
Haykax i
MexXHOoN02iAx

Yminna:
- IOSICHIOBATH MIPUPOJIHI SBUIIA, IPOLIECH B KUBUX OpraHi3Max i TEXHOJIOT14HI MPOIECH Ha OCHOBI XIMIYHUX 3HAHb;
- (hopmymroBaTu, 0OGrOBOPIOBATH i PO3B’SI3yBaTH MPOOIEMH IPUPOAHUYO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTHU AOCIIAM 3 PEUOBUHAMHU 3 ypaxyBaHHIM IXHIX (I3UYHHUX BIACTUBOCTEMH;
- BUKOHYBATH CKCTICPUMEHTAIbHI 3aBIaHHS 1 TPOSKTH, BUKOPUCTOBYIOUH 3HAHHS 3 1HIINX MPUPOIHUYUX MPEIMETIB;
- BUKOPHUCTOBYBATH 32 MPU3HAYCHHSM Cy4YacH1 MpUiIad 1 MaTepianm;
- BU3HAYATH MPOOIEMH JTOBKIUISI, MPOTIOHYBATH CIIOCOOM X BUPIIIICHHS;




- TOCJIII)KYBaTH MPUPOHI 00'€KTH.
CraBJiieHHS:

- YCBIIOMIIIOBATH 3HAYCHHs MPUPOJHUYMX HAyK IJIs TMI3HAHHA MAarepialbHOTO CBITY; BHECOK BHJATHUX YUYEHUX Y
PO3BUTOK MPUPOAHUYUX HAYK;

- OL[IHIOBAaTH 3HAYEHHS MPUPOAHUYUX HAYK 1 TEXHOJIOT1H JUIsS CTAJIOr0 PO3BUTKY CYCIIJIBCTBA;

- BECIIOBITIOBATH CYIKCHHS II[OJI0 TPUPOTHUX SBHIIL 13 OISy Cy9acHOI MPUPOTHUYO-HAYKOBOI KAPTHHU CBITY.
HaguauabHi pecypceu:

- HaBYaJIbHE OOJIaTHAHHS 1 MaTepialiu, 3aCO0U YHAOUHEHHS;

- MDKTIpEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iH(opMariiiHi i aHaMITUYHI MaTepianu 3 MpolseM CTaHy JOBKLLISA, OIIAAHOTO BUKOPUCTAHHS MPUPOIHUX PECYpPCiB i
CUHTETUYHUX MaTepiaiiB;

- iHpopMaIIiifHiI MaTepiaau Ipo CydacHi JOCATHEHHS HAYKH 1 TEXHIKH;

- MMaTeHTHI 0a3u TaHUX PO BUHAXOIH.

Ingpopmayinno-uug
poea
KoMRnemeHmHuicmo

Yminns:

- CTBOpIOBaTH 1H(OPMAIIiiHI TPOAYKTH XIMIYHOTO 3MICTY.
CraBiieHHsA:

- KDUTHYHO CITIBCTABJISTH 1 OLIHIOBAaTH XiMiYHY iH(pOpMAILit0 3 pi3HUX 1HPOPMAIITHIX pecypciB;

- IOTPUMYBATUCh aBTOPCHKOTO MPaBa, €TUYHUX MPUHIUIIB MTOBOPKEHHS 3 iH(opMmaIiieo;

- YCBIJOMJIIOBATH HEOOX1/IHICTh €KOJOTTYHUX METO/IIB Ta 3aC001B yTUII3aIlil IUPPOBUX MPUCTPOIB.
HaBuaJbHi pecypeu:

- @IIEKTPOHHI OCBITHI pecypcH (0a3u JaHUX MPO PEYOBUHU Ta IXHI XapaKTEPUCTHUKH);

- BIpTyaspHi XiMi4HI J1aboparopii.

Yminna euumucsa
BHNPO006IHC HCUMM

Yminnsa:
- OpPraHi30BYBaTH CAMOOCBITY 3 XiMii: BU3HAYaTH METY, IJIaHyBaTH, T0OMpaTH HeoOXiTHI 3aco0u;
- CIIOCTEPIraTH 3a XIMIYHUMHU [IEPETBOPEHHIMH B 00’ €KTaxX Ta MPOBOAUTU XIMIYHUN €KCIIEPUMEHT;
- BUKOHYBATH HaBYAJIbHI MMPOEKTH XIMIYHOTO 1 €KOJIOTIYHOTO 3MICTY.
CraBieHHsA:
- IIIKABUTHCS TOAISIMHU B XiMIUHIN HayIll Ta TEXHOJIOTii, HOBUMH PEYOBHHAMH 1 MaTepiajlaMu, 3aCTOCYBaHHSM iX;




- ParHyTH CaMOBJIOCKOHAJICHHST;

- OCMUCITIOBATH PE3yJIBTaTH CAMOCTIHHOTO BUBYCHHSI XiMii;

- PO3YMITH MEPCIEKTUBY BIACHOTO PO3BUTKY YIPOIOBXK KHUTTS, TIOB'SI3aHOTO 13 XIMIYHIUMH 3HAHHSIMH.
HaBuaJbHi pecypeu:

- MEiiHI JDKepena, JUIaKTHIHI 3aC00r HaBUYaHHS.

Iniyiamuenicme i
nionpuemaugicmep

YMminnasa:

- BUPOOJISITH BIIACHI MIHHOCTI, CTABUTH LT, TISATH 33]Isl TOCSATHEHHS iX, CIIUPAIOYMCh Ha XIMIYHI 3HAHHS;

- 3aJIy4aTd MapTHEPIB O BUKOHAHHS CIIUTFHUX MPOEKTIB 3 XiMif,

- BUSIBJISITH 3JIaTHICTH 10 POOOTH B KOMaH/Ii, OyTH 1HII[IaTUBHUM/1HIIIaTUBHOIO, TCHEPYBAaTH 171€1, OpaTH BiAMOBIAAIBHICTh
3a MPUAHATTS PIIICHb, BECTHU IIaJOT 311 JOCATHEHHS CITUTBHOT METH ITiJ{ 9YaC BHKOHAHHS XIMIYHOTO €KCIEPHMEHTY i
HaBYAJIbHUX MIPOEKTIB.
CraBJieHHs:

- BIpUTH B ce0€, y MOXKJIMBOCTI KOMaH/I! 1 BJIACHI;

- BUBOKEHO CTABHUTHUCS J0 BUOOPY MalOyTHHOTO HAMPSMY HABYAHHSI, TTOB’ I3aHOTO 3 XIMI€I0;

- OyTU TOTOBUMH JI0 3MiH Ta iHHOBAIIi}.
HaguauabHi pecypceu:

- JIiTeparypa npo YCHMIIIHIUX BUHAXITHUKIB 1 MIMPHEMILIB;

- 3yCTpidi 3 yCHIIITHUMU JIFOIBMU;

- Oi3HEC-TPEeHIHTH, EKCKYPCil Ha Cy4acH1 MiANPUEMCTBA.

Couianvna ma
2POMAOAHCHKA

KoMnemenmuocmi

Yminnsa:

- PO3yMITH 1 BUKOHYBAaTH BCTAHOBJICHI JIEP’KaBOIO 3aKOHH 1 TIPaBHIIA MIOI0 30€PEKEHHS TOBKILJIS;

- CIHIBOPALIOBATH 3 IHUIMMH HaJ peajizalli€l0 COLIajJbHO 3HAYYIIMX MPOEKTIB, L0 MepeadadyaroTb BUKOPUCTAHHS
XIMIYHHMX 3HAHB;

- TpAIIOBAaTH B TPYIIi 3alliKaBICHUX JIOJCH, CMIBIPALIOBATH 3 1HIIMMU TPyNaMu, 3aydaTd MIUPIITY FPOMAJICHKICTh 10
PO3B’s13yBaHHS IPOOIIEM 30€peKEHHS JOBKIIIIA.
CraBJiieHHS:

- BUSIBJIATU TIATPIOTHYHI TIOYYTTS 10 YKpaiHu, JIF0O0B 10 Mayioi OAThKiBIIUHU;

- TOTPUMYBATHUCH 3aralIbHOBU3HAHUX MOPAJIbHUX MPUHIUIIB 1 IIHHOCTEH 1 OyTH TOTOBUMU BiJCTOIOBATH I1i MPUHITUIIH 1

LIHHOCTI;
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- BUSIBJIATH 3aLlIKAaBJIEHICTh Y J€MOKpPAaTHUYHOMY OOJIalITYBaHHI OTOYEHHSI i €KOJIOTIYHOMY OOJIaIlTyBaHHI JOBKIJUIS,
- OIIIHIOBAaTH HEOOXIHICTh CTAIOTO PO3BUTKY SIK MPIOPUTETY MI>KHAPOTHOTO CIIiBPOOITHHUIITBA;
- IIaHyBaTH PO3MAITTs TyMOK 1 MOTJISA/IIB;
- IIIHYBATH 1 IIaHYBAaTH BHECOK BUJIATHUX YKPAiHIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaguaabHi pecypcu:

- HaBYAJIbHI 1 COIiaJIbHI TIPOEKTH, TPEHIHTH.

Oobiznanicme ma
CaMOBUPAINCEHHS Y

cghepi kynomypu

YMminHA:
- BUKOPHUCTOBYBATH CydacH1 XiMiUHi 3ac00M 1 MaTepiaju JJIsl BTUICHHS XYIOXKHIX 1/1e 1 BUSBIICHHS BIACHOI TBOPYOCTI;
- IIOSICHFOBATH B3a€MO3B’ 130K MUACTELITBA 1 XiMii.
CraBiieHHS:
- LIHYBaTH BITYM3HIHY 1 CBITOBY KYJIBTYpHY CHAJLIMHY, /10 SKOi HaJIe)KaTh HayKa 1 MUCTEITBO.
HaguauabHi pecypceu:
- TBOpU 00pPa30TBOPUYOTO0 MHUCTEITBA, MY3UYHI ¥ JIITEpaTypHi TBOPHU SK LTFOCTpaIlii 0 BABUCHHS XIMIYHUX SBHIIL;
- KOHTEKCTHI 3aBJIaHHS;

- CHHXPOHICTHYHA TaOIHIIS.

Exonoziuna
zpamomuicms i
300poee xcumms

Yminnsa:
- YCBIJIOMJTFOBAaTH IPUYUHHO-HACITIIKOBI 3B’ 3KM y MPUPO/I 1 i1 IIJTIICHICT;
- BUKOPHUCTOBYBATH XIMIYH1 3HAHHS JIJIsl TOSICHEHHS KOPUCTI 1 MIKOAX 300YTKIB X1MIi 1 XIMIYHOT TEXHOJIOTI1 AJIs JTFOMUHHI
1 TOBKLILIS,
- 00JIaIITOBYBATH BIIACHE JKUTTEBE cepeioBuUIIle 0e3 MIKOAM ISt ce0e, IHIUX JIoeH 1 JOBKIILIS;
- TOTPUMYBATHUCS 3A0POBOT0 CIIOCOOY KUTTS;
- 0e3Me4YHO MOBOAUTHUCH 13 XIMIYHUMH CIIOJTyKaMH 1 MaTepiajlaMu B OOYTI;
- Opatu y4acTh y peaizallii MPOeKTiB, CIPSIMOBAHUX Ha MOIMIIEHHS CTaHY JOBKULIS 3aBISKU JOCATHEHHSIM XIMIdHOT
HayKU;
- TOTPUMYBATHUCS TIPABUJI €KOJIOTTYHO BUBAKEHOT MOBEIHKY B JOBKIJLII.
CraBjieHHS:
- MIATPUMYBATH ¥ YTUIIOBAaTH HAa MPAKTHII KOHLEMIIIO CTAJIOr0 PO3BUTKY CYCIIJILCTBA;
- PO3YMITH Ba)KIIUBICTh TAPMOHIMHOT B3a€MO/IiT JTFOMUHH 1 IPUPOJIH;
- BIAMOBIJAIBHO ¥ OMIATHO CTABUTUCSA O BUKOPUCTAHHS MPUPOIHUX PECYPCIB SIK JAKeperia 340poB s 1 JoOpooyTy




Ta Oe3IeKU JIIOJUHH 1 CHIILHOTH;
- OIIIHIOBATH €KOJIOT1YH1 PU3KKH 1 OyTH TOTOBHM J0 PO3B‘s3yBaHHS MPOOJIEM TOBKIJIIS, BAKOPUCTOBYIOUN 3HAHHS
3 XiMmii.
HaBuaJbHi pecypeu:
- HaBYaJIbHI IPOEKTH;

- IKICHI ¥ KUTBKICHI 3a71a4i €KOJIOT1YHOTO 3MICTY.

[IpenMeTHa XiMi4HAa KOMIIETEHTHICTh YYHIB € CKJIQJHUKOM KJIFOYOBOi KOMIIETEHTHOCTI y MPUPOIHUYHMX HAyKaX 1 TEXHONOTisX. BomominHs
XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTaHAApPTy O3HAYa€ 3[aTHICTh YYHIB MHUCIWTH 1 JTIATH 3 TO3UINA CBITOIVISIHUX OpIE€HTAIA 1 IMIHHICHUX
YCTaHOBOK, C(hOPMOBAHHX Y TIPOIIECI HABYAHHS XiMil.

[IpenMeTHa KOMIETCHTHICTh O3HAU€HA TAKUMHU KOMIIOHEHTAMHU: 3HAHHEBUM (TI3HABAIBHUM), TiSUTbHICHUM (TIOBEAIHKOBUM) 1 HIHHICHUM
(MoTHMBaLIHMM). 3MICTOBE HAITOBHEHHS IIMX KOMIIOHEHTIB PO3KPUTO B pyOpulli nporpamu «O4diKyBaHi pe3ynbTaTi HABYaHHS».

[Tepenik ouiKkyBaHHMX pE3yJbTaTiB HABUYAHHS — OPIEHTHP BUYUTENS Ha JOCSATHEHHS METH OCBITHBOTO MPOIECY Ha BIAMOBITHOMY 3MICTI
3a3HaY€HUX TEM INPOTPaMH, MIO TOJIETIINTH TUIAHYBaHHS IUIeH 1 3aBIaHb YPOKIB, JacTh 3MOTY BUPOOWTH aJleKBaTHI METOAWYHI MIAXOAU IO
MIPOBE/ICHHS HABYAJIBHUX 3aHSATh, IOTOYHOTO i TEMAaTUYHOT'O OI[IHIOBAHHSI.

OTxe, OCHOBHUM 3aBIAaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCSTHEHHS MEBHOTO pe3yJbTaTy HaBYaHHsS, TOOTO HaOyTTs, popMyBaHHS UM
PO3BHTOK YYHEM BHM3HAUCHHMX HaBUYAJILHOIO MPOTPAMOIO0 YMiHb, HABUYOK, CTaBJICHb, IIIHHOCTEH, 3a3HAUCHUX Yy JIIBIM YacTHHI TaOMWIll. A BiJITaKk
MalOTh 3MIHUTHCS TIIXOOU 10 KOHCTPYIOBaHHS 1 MPOBEIEHHS HABYAJBHHUX 3aHATH. Bin TpaHCHAIil rOTOBHX 3HAHb YYUTEIh Ma€ TEPEUTH IO
METONUK, SIKi TO3BOJISIOTh YYHSM CaMOCTIHHO 100yBaTH 3HaHHS y XOZ1 HABYAJIBHOI MiSUIBHOCTI; (JOPMYyBaTH yMiHHS iX 3aCTOCOBYBATH y Pi3HHX
CUTYaIlisiX, TEHEePYBAaTH 1 MPOAYKYyBaTH i/1ei a00 HOB1 3HAHHS; BUCIOBIIOBATH BIACHY TOUKY 30Dy IIOJI0 MEBHUX MPOIECIB YH SIBUIIL TOIIO.

KomneTenTHicHU miaXia y HaBYaHHI, Ha BIIMIHY BiJl MPEIMETHO 30pIEHTOBAHOTO, Mepeadavdae iHTErpallilo pecypciB 3MICTy Kypcy Ximii Ta
IHIIUX TIpeIMETIB Ha OCHOBI MPOBIAHMX COIAIBHO W OCOOWCTICHO 3HAYYIIMX iA€H, IO BTUIIOIOTHCS B CydYacHIM OCBITI: yMiHHS BYHUTHCH,
€KOJIOT1YHA TPaMOTHICTD 1 3JOPOBHII CIIOCIO JKUTTS, COIliaTbHA Ta TPOMAJITHChKA BiMOBIabHICTD, 1HIIIATUBHICTD 1 T ANTPUEMITUBICTD.

Jns peanmizanii 1uX 171eii BUOKPEMJICHO TaKi HACKpi3Hi 3micmosi ninii: «Exonociuna 6esnexa i cmanuu po3sumoxy, «lpomaoancvka
8i0NnosidanvHicmvy, «300pos's i beznexay, «llionpuemausicms i Qhinancosa epamomuicmv».

Hackpi3Hi 3MicTOBI JIiHII HOCIIJOBHO PO3KPUBAIOTHCA Yy NPOLECI HaBYAHHS ¥ BHUXOBAaHHS Y4YHIB, € CIUIBHUMHU JJISl BCIX NPEAMETIB 1
KOPEIIOIOTHCS 3 KIIFOYOBUMHU KOMITIETEHTHOCTSIMHU.

3mictoBa niHiA «Ekonociuna 6e3nexka i cmanuii po3sumok» peamizyeTbcs Ha 3pa3kax, M0 Jal0Th 3MOTY YYHEBI YCBIIOMHUTHU
MPUYMHHO-HACIIIKOBI 3B’SI3KM Y MPHUPOJI 1 ii MUTICHICTh; BaXJIMBICTh CTAJIOTO (KEPOBAHOTO) PO3BUTKY KpaiHW Il MaWOyTHIX MOKOJiHB. Taki
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3pa3Ky HaJae Martepiall Mpo OJep>KaHHSA M 3aCTOCYBaHHS PEUOBMH, 30€pEkKEHHs IPUPOJHUX PECYPCIB — BOAU i MOBITPS, pallloHANIbHE 1 OIIagHe
BUKOPHCTAHHS MPUPOTHUX BYIVIEBOIHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOIIIO.

Pesynprarom peamizanii miei 3MicTOBOI JiHII € He nuie 0013HAHICTh YYHS 13 €KOJIOTTYHUMU MpoOIeMaMu, OB’ I3aHUMU 13 TOTPUMaHHSIM
YUCTOTU HABKOJUIIHBOTO CEPElOBUINA, NMPOLECAMU TOPIHHA 1 AMXAHHA, KUCIOTHUMH JOLIAMM, CTIMKMMH OpPTraHIYHMMH 3a0pyIHIOBauyaMH, a i
YCBIIOMJIEHHSI MOXJIMBOCTI PO3B’SI3yBaHHs IMX MpoOsieM 3aco0amu Ximii. YUeHb LIHYE€ NPUPOIHI PECYPCH, BiJ SIKUX 3aJE€KUTh WOTO 3740POB 4,
I00pOOYT, CTalnMii PO3BUTOK KpaiHH; YCBIIOMITIOE HEOOXiTHICTh 30€pEKEHHS YUCTOTH JOBKULIA; Oepe y4acTh Yy BiAMOBIIHUX 3aX0JaX; €KOJOTIIHO
BHUBa)KEHO MOBOAUTHCS Y TOBKILII.

CTaHOBJIEHHIO YYHIB SIK CBIIOMHX T'POMaJIsiH, MaTPioTiB YKpaiHH, YWICHIB COIIyMY, MICIIEBOI TPOMajIH, MIKUIIBHOTO KOJEKTUBY MAa€ CIIPHUSATH
peadizariisi 3MicTOBO1 JiHIl «I pomadanceka eionosioanvnicmsy. Ha ypokax Ximii yuHi 03HaHOMITIOIOTHCS 31 3100yTKaMM BITUM3HSHUX YUYEHUX Ta
iXHBOIO TPOMAJSHCHKOIO TO3HUIII€I0, OI[IHIOIOTH PO3BUTOK BITUM3HSHOTO BHUPOOHUIITBA HA OCHOBI JOCATHEHb XIMIYHOI HAyKH, HAaBYAIOTHCS
MpaLoBaTH B KOMaHi, BIANOBIJAJIbHO CTAaBUTHCH JO 3aB/JaHb, BU3HAYCHUX KOJEKTHBOM, Ta PETEIbHO BUKOHYBATH CBOK YAaCTHHY poOoTH. Y
M03aypOYHUNA Yac J0al0Th PO YHMCTOTY HABKOJIHIIHBOTO CEpPeOBHINA CBOTO PETIOHY, OEpyTh MOCUIIBHY y4acTh y peai3allii ComaibHO 3HATYIUX
HaBYAJILHUX MPOEKTIB. Pe3ynpraramu, 110 3acBiIUylOTh NPOAYKTUBHICTH peajiizauii L€l JiHI, € YCBIJIOMJIEHHS YYHSIMHU BIJNOBIAAJBHOCTI 3a
pe3y/bTaTd HaBYaHHS, SKI MOXYTh y MailOyTHbOMY BIUIMHYTHM Ha PO3BHTOK KpaiHU; CyMJIiIHHE BUKOHAHHS 3aBlIaHb Y KOMaH[i; pallioHajJbHE
BUKOPUCTAHHS PEYOBHH; Y4aCTh y 3aXUCTI JOBKULIS 1 30epekeHHI Horo uist ce0e Ta MaOyTHIX MOKOMiHb.

3micToBa JiHIS «300po8's i 6e3neka» TOPKAETHCA BCiX 0€3 BHHATKY TE€M IMPOTPaMHU 3 XiMii, OCKITbKM BHUKOPUCTAHHS 3700yTKIB XiMii
YIPOAOBX YCHOTO YKHUTTS JIIOAWHU TICHO TOB’SI3aHO 31 37I0POB’SIM 1 kuTTe3a0e3medeHHsaM. [locmitoBHUN PO3BUTOK IIi€l 3MICTOBOI JiHIT Y 3MiCTi
KypCy JIa€ YYHSM 3MOTY YCBIJOMHUTH, 3 OIHOTO OOKY, 3HAU€HHs XiMii JJI1 OXOPOHH 370pOB’s, @ 3 1HIIOTO — MOXKJIMBY HIKOAY MPOJYKTIB Cy4acHO]
XIMIYHO1T TEXHOJIOT1i y pa3i HEHAIEKHOTO BUKOPUCTAHHS iX.

VY pesynbrari peamizamii 1i€i 3MiCTOBOI JiHIT y4eHb JOTPUMYETHCS TPABWI OE3MEYHOTrO MOBOKEHHS 3 PEYOBHHAMH 1 MaTepiajlaMH Y
naboparopii, moOyTi W AOBKULII; yCBIIOMIIIOE 3aJIC)KHICTh 370POB’SI BiJl YACTOTH BOIH, MOBITPS, CKJIATY XapyOBHX INPOAYKTIB; JOTPUMYETHCS
3JI0POBOTO CIIOCOOY KHUTTS.

3microBa niHis «Ilionpuemnugicms i ghinancosa zpamomnicmeyy HalUTIOE YYHIB HA MOOLTI3alliI0 3HaHb, MPAKTUYHOTO JOCBIAY 1 IHHICHUX
YCTAHOBOK Y CHTYyaIllIX BHOOPY 1 NMPUHHATTA pilieHb. Y HaBYaHHI XiMii Taki CHUTyallii CTBOPIOIOTHCS TiJ Yac IUIAaHYBaHHS CaMOOCBITHBOI
HABYAJIBHOI isUIBHOCTI, TPYNOBOi HaBYaJIbHOI, EKCIIEPUMEHTAIBLHOI pPOOOTH, BHUKOHAHHS HABYANBHUX MPOEKTIB Ta iX TIPE3CHTYBaHHS,
PO3B’sI3yBaHHS PO3PAXYHKOBHUX 1 KOHTEKCTHUX 3a]1a4, BUPOOJICHHS BIACHOT MOZIEIi IOBEIHKH Y TOBKLJITI.

Po3kpuTTst 3MicTOBOI JiHIT MOTpedye MO3UTUBHHUX MPHUKIAAIB 13 icTOpii XiMii, MISILHOCTI BUEHUX 1 MIAIPUEMIIIB y Taly3i XiMii, €KOJIOT1],
(hapmakoJIorii, 1o 3aCBiIUYIOTh MOXKJIUBICTD PO3B’A3yBaHHS HE JIUIIE TECOPETUYHUX, a ¥ IPAKTUIHUX MPOOJIeM XiMii 1 XIMIYHOTO BUPOOHUIITBA.

VY pesynbrari peanmizaimii i€l 3MICTOBOI JIiHII YY€Hb YCBIJOMJIIOE BaXKIMBICTh BMBUEHHS XiMIi; OLIIHIOE YCIIXH, JOCSTHYTI Cy4aCHUM
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CYCITIJTBCTBOM Y XiMIiUHIH HayIli, po3pO0JIeHH] CIIOCO0IB O/IepKaHHs, MMePEPOOKH 1 3aCTOCYBAaHHS PEUYOBHH SIK TaKi, 10 3aJICKaTh Bl 3HAHD, YMiHb,
HIIIATHBH 1 MiATPHEMIUBOCTI OKPEMHUX OCOOMCTOCTEH 1 TPYIT OJHOIYMIIIB; IEPEHOCHUTS 1€ CTABJICHHS Ha Pi3HI BUAU CBOET HABYAIILHOT MisITHHOCTI,
MOBOJKEHHS Y JOBKIJUIL; CBIJOMO OOMpae HAIPsIM HaBUaHHS y CTAPILIii KO, BUXOASUH 3 BIACHUX MOXKIIMBOCTEH.

Peamnizariss 3micToBUX JTiHIN He mependadae Oyb-IKOTO PO3MIMPEHHS YU MOTTMOJIEHHS HAaBYAIBHOTO MaTepially, aje MmoTpedye MmoCHuaeHHs
yBaru /10 MeBHUX Horo acnekTiB. [IpoBigH1 171€1, Ha SKUX IPYHTYIOTHCS HACKP13HI 3MICTOBI JIiH11, BTUIIOIOTHCSI B HABYAHHI XIMIi SIK y TEOPETUYHOMY
3MICTI KypCy, Tak 1 B €KCIIEPHUMEHTAJIbHIN AISJIBHOCTI YYHIB, MiJl Yac poO3B’A3yBaHHA 3ajad 1 3aBOaHb 13 pEaJbHUMH JaHUMHU (BUPOOHUYOTO 1
moOyTOBOTO XapakTepy); BUKOHAHHS MIKIPEAMETHUX HABYAIBHUX MPOEKTIB, POOOTH 3 Pi3sHUMHU JKeperaaMu iHpopmallii; B mo3aypodHHii 4ac BOHU
peanizyroThCsl IMi1 Yac TEMaTUYHUX THXKHIB, y4acTi B periOHAIBHUX, BCEYKPATHCHKUX 1 MIKHAPOAHUX KOHKYpcax (y TOMY YHCHI AUCTAHIIIHHUX ).

VY HaByanbHIM mporpami 3 Ximil HacKpi3Hi 3MICTOBI1 JIiHIi BUHECEHO B OKpeMy pyOpuKy. Y Hiil 3a3Ha4€HO MHUTAaHHS, 10 JalOTh 3MOTY
BIJIMOBIHO CIIPSIMYBATH 3MICT KOXKHOT TEMH.

[Iporpama crapinoi MKOIM peasizye 3MICTOBI JiHII XiMIYHOTO KOMITIOHEHTa OCBITHBOI rany3i «IIpupomo3HaBCTBO»: PEUOBHMHU Ta iXHi
MEPETBOPEHHS, XIMIYHI 3aKOHM 1 METOAM TOCIIPKeHHSI, HABUUKH O€31EYHOTO MOBOKEHHS 3 PEUOBMHAMM, CTABJICHHS JI0 €KOJOTIYHUX MPOoOsIeM i
PO3YMIHHS XIMIYHOI KapTUHHU CBITY, BMIHHSI OL[IHIOBAaTH POJIb XiMil y BUPOOHUIITBI Ta KUTT1 JtofuHU. CHcTeMa XIMIYHUX 3HaHb BU3HAUEHA 17€€10
MPUYMHHO-HACHIIKOBUX 3B'S3KIB MIKpO- 1 MakpOCBITY PEUOBHH, B3a€EMOINEPETBOPEHb MPOCTUX 1 CKIAAHUX PEYOBHUH 1 TEHETHMYHHM 3B'S3KOM
HEOPraHiYHUX 1 OPraHiYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKaHHA XIMIYHMX peakiiil po3mIsNaloThCs 3 ypaxyBaHHSM CydaCHHX TEXHOJIOTIH
BHUPOOHUIITBA HOBUX PEYOBHH, MaTEpiaiB 1 €HEPTii.

3MICT pOrpaMu CTPYKTYpOBAHO 3 ypaxyBaHHSIM BIKOBHX OCOOJIMBOCTEH YUHIB 1 4acy, BIIBEJCHOIO Ha BUBUEHHS MPEAMETA.

KinbkicTh roguH, BifBeICHUX HA BUBUEHHS XiMii Ha PiBHI CTaHIAPTY, BIIMOBIAa€ HaBYaIbHUM TutaHaM auist 10-11 kiaciB 3akiajiB 3araibHOT
CepeHbO1 OCBITH, 3aTBEp/KEHUM MiHiCTepcTBOM OCBITH 1 Hayku Ykpainu (Hakazs MOH Ne  Bim 2017 p. «IIpo BHeceHHs 3MiH y Haka3 MOH
Bim Ne 995»), a came: y 10 kimaci — 1,5 ronunn, B 11 kiaci — 2 rogMHU Ha THXKICHD.

[{iHHICHI OpIEHTUPH 3MICTY KypCy XIMIi y CTapIliii IIKOJ1 HE 3aJeKaTh BiJl pIBHS BUBYEHHS 1 BUBHAYAIOTHCS CHELM(PIKOIO0 XIMIT K HayKH.
[TOHATTS «UIHHICTHY» BKIIOYAE €IHICTH 00'€KTUBHOTO (caM 00'€KT) i Cy0'eKTUBHOTO (BIIHOIICHHS Cy0'€KTa MO 00'€KTa), TOMY B SIKOCTI I[IHHICHUX
OpIEHTHPIB XIMIYHOI OCBITH BUCTYIAaIOTh 00'€KTH, III0 BUBUAIOTHCSA B KypcCl XiMii, 10 SKUX B Y4HIB (DOpMYy€eThCs IiHHICHE cTaBleHHs. [Ipu ipomy
MPOBIHY POJIb BIITPAIOTh Mi3HABAIBHI IIHHOCTI, OCKUIHKHA TOJOBHOI) METOI0 HABYAJIBHOTO TpeAMeTa «XIMis» € JOCIHIIKEHHS 1 BHBUCHHS
MIPUPOH.

VYknagadi mporpamu MparHyid 30eperTH IUTCHICTh 1 CHCTEMHICTh HAaBYAJILHOTO MPEAMETa, Ha OCBOEHHS SKOTO BiJIBEIEHO MiHIMAJIbHUN
HaBYaNbHUH Yac. PerenpHuiil Bi0ip 3MicTy Ximii Ha 0a30BOMY pPiBHI BUBUEHHS 103BOJIMB:

30eperTu 10CTaTHLO IUTICHUH 1 CUCTEMHUHN KypcC XIMif;

3BUIBHUTH KypC BiJ HaJAMIPHOI JeTali3alli, 3aTeOpEeTU30BaHOTO 1 CKJIAJHOTO HAYKOBOTO Marepiaiy, NI BIAMPAILIOBAHHS SIKOTO MOTPIOHO
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YUMaJIo 4acy;

BKJIIOUUTH JI0 KypCy Marepiall, MOB'I3aHUI 13 MOBCSAKACHHUM JKUTTAM JIIOJMHU Ta 3 MaOyTHHOIO MPOQECiifHO0 AISUBHICTIO 3100yBava
MIOBHOT 3arajbHOI CepeIHbOi OCBITH, sIKa HE MaTHMe SICKPaBO BUPa)KEHOT'0 3B'A3KY 3 XIMIEIO.

T'onoBHe racio, sSIKUM KepyBaIKCs yKiIaaadi mporpamu: « BuBuaeMo 3akoHOMipHOCTI, a He okpeMi pakTm.

CTpykTypa HaBYaJIbHOI NPOrpamMu. 3MICT IPOrpaMH OXOILIIOE PO3ALUIN, IPUCBAYEH] BUBUEHHIO XiMIl OPraHIYHUX CIIONYK, y3arajlbHEHHIO,
cucTeMaru3allii Ta MONMOICHHIO 3HAaHb 3arajibHOi XiMii, XiMii eJIeMEHTIB Ta y3arajJbHEHHIO 3HaHb LI00 PO XiMii y CTBOPEHHI HOBUX MaTepialis,
PO3BHUTKY HOBUX HaNpsMiB TEXHOJIOT1H, pO3B’s13aHHI ITPOIOBOJIBYOT, CAPOBUHHOI, EHEPreTUYHOT, €KOJIOT14HOT POOIEeM.

OO6paHo Taky MOCIAOBHICTh BUKJIAJICHHS HaBYAJILHOTO MaTepiay:

10 xkaac. [loemopenns nowamkogux noHsams npo opeauiuni pewosunu. Tema 1. Teopis 6y0oeu opeaniunux cnoayk. Tema 2. Byenesooni. Tema
3. OkcucenoemicHi opeaniuni cnonyku. Tema 4. Himpocenoemichi opeaniuni cnoayku. Tema 5. CummemuyHni 6UCOKOMONEKYIAPHI PEUOBUHU |
noaimepui mamepianu Ha ix ocnogi. Tema 6. bacamomanimuicms ma 36 ’A3KU MIdIC K1ACAMU OP2AHIYHUX PEYOGUH.

11 xaac. Tema 1. Ilepioouynuii 3axon i nepioouuna cucmema ximiunux enemenmis. Tema 2. Ximiunuil 36’a30K i 6yooea pewosunu. Tema 3.
Ximiyni peaxyii. Tema 4. Heopeaniuni peuosunu i ixui énacmusocmi. Tema 5. Ximis i npoepec noocmaa.

MeTo010T1YHOI0 OCHOBOIO Takoi MOOYIOBM HAaBYAJBHOTO 3MICTY XiMil AN PIBHA CTaHAAPTY € i€ IHTErpoBaHOrO Kypcy Ximil —
BHYTPIIIHBOTPEAMETHOI 1HTETpallii HABYaIbHOTO MpeaAMeTa «XiMisny.

Inest Takoi iHTETparii TUKTye HACTYIHY YEpProBICTh BHUBUCHHS PO3AUIIB Ximii: y 10 kiaci BUBYAETHCS XiMis OPTaHIYHHX CIONYK, B 11 —
3arajgbHa XiMisl 1 XiMisl HEOpPraHIYHUX CIIONyK. Take CTPyKTypyBaHHs 0OyMOBJIEHO THUM, IO y3arajbHeHHsS B 11 kiaci 3MicTy npeameTa JO3BOJIsE
chopMyBaTH y BHITYCKHHUKIB CEpEIHBOI IIKOJIM YSBICHHA MPO XiMil0, K MPO IUIICHY HayKy, MOKa3aTH €IHICTh ii MOHSATH, 3aKOHIB 1 TEOPIH,
YHIBEPCAIBHICTh 1 32CTOCOBHICTS iX 1 B HEOpraHiuHii, 1 B OpraHiuHii Ximii.

VY 10 kjaaci po3mmpeHo marepial i3 XiMii OpraHiYHUX CIOJYK, [0 BUBYABCS B OCHOBHIM IMIKOMI. Y TIEPIIi TEMI pO3MISAIAETHCSA TEOPis
OyIOBM OpraHIYHUX CHOJNYK SIK BHINAa (opmMa HAyKOBHUX 3HAHb Ta i3oMmepis sk siBumie. Kiacu opraHiYHMX CHOJYyK BUBYAIOTHCS B TEMax
«ByrneBonHi», «OKCHUTreHOBMICHI OprasiyHi cnoixykm», «HiTporeHoBmicHi opraHiuHi crnomykm». OKpemi TeMH NpPUCBSYEHI CHHTETHUYHUM
BHCOKOMOJIEKYJSIPHUM pPEYOBHHAM 1 0araToOMaHITHOCTI Ta B3a€MO3B’SI3Ky OpraHiYHMX pedoBHH. HanexHy yBary mpuiaiieHo OyZOBI MOIEKYI
OpPraHIYHUX CIIOJYK, PO3KPUTTIO B3a€EMHOIO BIUIMBY aTOMiIB, IPUYMHHO-HACIIJKOBUM 3B’SI3KaM MDK OyIOBOO, BIACTHMBOCTSIMM, 3aCTOCYBAHHSAM
OpraHiYHUX PEUOBUH.

3 METOI0 MOCHWJICHHS posi JAEAyKLii y HaBYaHHI XiMii CIIOYAaTKy JAar0ThCs KOPOTKI TEOPETHYHI BiIOMOCTI mpo OyHoBy, Kiacu@ikalliio,
HOMEHKJIATypy OpraHiyHUX pEYyOBHMH, 0COOIMBOCTI peakuii 3a ix yuyactio. ChopMOBaHi TAKMM YMHOM TEOPETUYHI 3HAHHS MOTIM PO3BHBAIOTHCS HA
(hakToNOTiYHOMY MaTepialli MPU BUBYEHHI KJIACIB OPTAHIYHHUX CITOJIYK.

B 11 knaci mormmOmio0TECS 3HaHHA 13 3araybHOi XiMii 1 XiMil HEOpraHiYHHX pPEYoBHH, HaOyTi B OCHOBHIHM HIKoNi. BUBUaeTbCs XiMmis
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HEMETaTIYHUX 1 METAIIYHUX E€JIEMEHTIB 3T1JIHO 3 Oyl0BOIO IXHIX aTOMIB Ta MICIEM Yy MEpPIOJUYHIM cucTeMl XIMIYHUX eneMeHTIB. IlociinoBHO
BUBYAIOTHCS (Pi3UUHI ¥ XIMi4UHI BIACTUBOCTI HAMBAXKJIMBIIIMX CIOJYK €JIEMEHTIB (3 SKUMHU Y4HI 3yCTpi4alOThCs Yy MOOYTi, HOBKIUIL), MpaBUiia
MOBOJKEHHS 3 HUMHU, OIEp>KaHHS Ta BUKOPUCTAHHS iX.

Tema «Ximisg 1 mporpec JIIOACTBa», SKOK 3aKIHUYETHCS Kype XiMmii, Ma€e y3arajdbHIOBaJIbHUN Xapakrep. Po3kpuBaeThcs ponb XiMii y
CTBOPEHHI HOBHUX MarepiajiB, pO3BUTKY HOBUX HalpsMIB TEXHOJOTIH, PO3B’si3aHHI IMPOAOBOJIbYOI, CUPOBUHHOI, €HEPreTUYHOI, €KOJOTIYHOI
poOsieM. Y3aranbHIOIOTHCS CBITOTIISIHI TUTAHHS OJI0 MICIIS XiMil TOMIX 1HIIUX HAYK MPO MPHUPOIY.

3aBepIyeTbCsl BUBYCHHS XiMii O3HAHOMIIEHHSM 13 3€JE€HOI0 XIMI€I0 SIK HOBOIO (hijlocodi€ro Cy4yaCHOTO PO3BUTKY XIMIUHOI IHIYCTPIi,
HayKOBUX JOCIIPKEHb Ta CBITOIVISIAY MOJIOIOTO TOKOJIHHS XIMIKiB. [i 3aBmanHs — MOMTOMOTrTH JIOACTBY Y BIIOOP1 TaKUX BUXITHUX MaTepialiB i
CXEM TEXHOJIOTIYHUX TPOIICCIB, AKi B3arajxi BUKIIOYAIOTh BUKOPUCTAHHS OyIb-SKHX IIKIJUTMBUX BUXIIHUX PEUOBHH a00 IX YTBOPEHHS B MPOIECi
BUPOOHULITBA/BUKOPUCTAHHS XIMIYHOT MTPOAYKITIi.

JlocTaTHRO yBaru MpUALISETHCS 1 BUCBITICHHIO METO/IIB HAYKOBOTO Mi3HAHHS B XiMii, pOJii CIOCTEPEKEHHS i eKCIIEPUMEHTY.

Hapuanns ximii moTpe0Oye parioHaJIbHOTO 3aCTOCYBaHHs CIOCOOIB i, MeTOdiB i 3aco0iB HaBuaHHs. OpraHizallii OCBITHROTO MPOIIECY
CIPUSITHME BUKOPHCTAaHHS TEPEBIPEHUX MIKUIHHOIO TPAKTHKOI AKTUBHHX Ta IHTCPAKTHBHHUX TEXHOJOTiH: TpymoBoi poOoTH, MpoOIeMHOTro
HaBUAHHS, JAWIAKTUYHHUX IrOp, TPEHIHTOBUX 3aHATH TOINO. Y Cy4aCHHMX YMOBAaX Ba)KIMBUM METOIUYHUM OPIEHTUPOM € (OpPMYBaHHSA B y4HIB
YMIHHS BYUUTHCH 1 HOTO peati3allis B CaMOCTIHIN HaBYalbHIN AisbHOCTI. [IpioputeTHuit BUOIp METOAMKN HaBYaHHS HANCKHUTh YUUTEIICBI.

BaxxnuBum xepenoM 3HaHb, 3ac000M (OpPMYBaHHS TOCTIAHUIIBKMX YMiHb 1 HaBHYOK, CTBOPEHHS MPOOJIEMHHMX CHUTYalllif, PO3BUTKY
MUCJIEHHSI, CTIOCTEPEKIUBOCTI 1 JOMUTIMBOCTI € XiMiYHUI eKCIIepUMEHT Ta Po3B’si3yBaHHd 3a/1a4. ToMy B Iporpami A0 KO)KHOI TEMU BKa3aHO
BUJIM XIMIYHOTO €KCIIEPUMEHTY i TUIIM PO3PaXyHKOBHX 3a/1a4.

Buxoasiun 3 moxnuBocTedl kaOiHeTy XiMii Ta OepydH 10 yBaru TOKCHYHICTh PEUOBHH 1 MpaBuiia OE3MEKH, YUYUTENb Ha CBil po3Cyd MOXKeE
JIOTIOBHUTH XIMIYHUMA EKCIIEPUMEHT, SIK JIEMOHCTpAIliiHUN, Tak 1 yaboparopHuii. OKpiM IIbOTO, YaCTUHY JAEMOHCTpAIliii MOXKHA 3/IIMCHIOBATH,
BUKOPHUCTOBYI0UHM 3D-MozentoBaHHs a00 BIpTyaJIbHE €KCIIEPUMEHTYBAHHS.

@®opMyBaHHIO KOMIIETEHTHOCTEH YUHIB CHpHUsi€ BUKOHAHHSI HUMHU HaBYAJIbHHUX NMPOEKTIB, OPIEHTOBHI TEMH SKUX (111 BUOOPY) HaBEeICHO B
OKpeMill pyOpuli mporpamMu. Y4uTenb 1 y4HI MOXYTh NPOIOHYBaTd i BiacHl TeMH. [IpoekTu po3poOnisioThess YYHSIMM 1HAMBIIyadbHO abo B
rpynax, y4uTellb MOXKE HaJaBaTH KOHCYJBTALII0 LIOJO IUIAHYBAHHS, BU3HAUCHHsI METH, 3aB/laHb 1 METOAMKH JOCIIJKEHHS, MOIIYKY 1 30MpaHHs
iHpopMalii, KOOPIMHYBATH Xi/1 BUKOHAHHS MPoeKTy. [IpoekTHa poboTa Moke OyTH TEOPETUIHOIO a00 EKCTIEPUMEHTAIBHOIO. TpUBATICTh MPOEKTY —
pi3Ha: Big ypoky (MiHI-IIPOEKT), KIJBKOX MAHIB (KOPOTKOTEPMIHOBHIl INPOEKT) 10 POKY (IOBroTrepMiHOBUH). Pesynbraru HocCHiKeHb Y4UHI
MIPEJICTABISIOTH ¥ popMi MyIBTUMEAINHOT Mpe3enHTaiii, JonoBiai (y pa3i HeoOXiTHOCTI — 3 IEMOHCTPAIIE0 XIMIYHUX JTOCIHI/IIB), MOZEINI, KOMEKIIii,
OyKJIETy, Ta3eTH, CTAaTUCTHYHOTO 3BITY, TEMAaTHYHOTO MAaCOBOTO 3axOidy, HAyKOBOTO pedepary (i3 3a3HAUCHHSM aKTyaJbHOCTI TEMH, HOBH3HH 1
MIPaKTUYHOTO 3HAYE€HHS PE3yNbTaTiB JOCIII)KEHHS, BACHOBKIB) ToI10. [Ipe3enTalis i 00roBopeHHs (3aXMCT) MPOEKTIB BIIOYBAETHCS HA CHELIATbHO
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BIJIBEZICHOMY YpOLll abo MijJ 4ac ypokKy 3 meBHOi TeMu. PoOoTa KOXKHOrO BHKOHABIISI IPOEKTY OLIIHIOETHCA 3a MO0 BHECKOM, 1HAMBIAYalIbHO 3a
KPUTEPISIMHU, 3 SKUMHU YUHIB 03HAHOMITIOIOTH 3a3/aJeTi/b.

VYpoaoBx poky yueHb 000B’S3KOBO BUKOHYE OJIMH HaBUaJIbHUHM MPOEKT (1HAMBIAyadbHUN abo rpynoBuit) i3 mpeamera. OKpiM 1bOTO, YUHI
MOXXYTbh OpaTH y4acTh 1 BAKOHYBaTH 3a Oa)KaHHSM KUTbKa IIPOCKTIB.

EdexTuBHICTh OCBITHHOTO IPOLECY MOXKHA MIABUIIUTHU 3aBASIKU 3aCTOCYBaHHIO CydyacHUX iH(opMaliiiHO-KOMYHIKaliiHUX TeXHOJIOTI.
Ile copusitTiMe akTWBi3alii Mi3HABAJBHOI IISUIBHOCTI YYHIB, PO3BUTKY iXHbOI CaMOCTIHHOCTI B ONaHyBaHHI 3HaHb, MOCHUJICHHIO MO3UTHUBHOI
MOTHBAIIIl HABYaHHS Ta JO3BOJIUTH (popmyBaTH iH(OpMAIIHHO-IIM(POBY KOMIIETEHTHICTh. ENEKTpOHHI OCBITHI pecypcH Aal0Th 3MOTY YHAOUHHUTHU
HaBYaJILHUHN 3MICT, 30KpeMa TOU, IO CTOCYETHCS BHYTPIIIHKOI OyJOBH PEYOBHMH UM XIMIYHHMX MPOIIECIB, HEJOCTYITHHUX ISl CTIOCTEPEKEHHS B
yMOBax MIKUJIBHOI JJabopaTopii.

VY mporpami He 3a3HaY€HO PO3IMOJUI TOAWH 3a TeMaMu. JlJIsi OTpUMaHHS OYiKYBaHUX pE3yNbTaTiB HAaBYaJbHOI AISUIBHOCTI YYHIB YUHUTEINb
CaMOCTIHO BH3Ha4a€ yac, HEOOX1IHUM A IXHBOTO JOCATHEHHS Y MeXax BIANOBIAHOT TEMH, 3BayKalOuM Ha YMOBH (DYHKI[IOHYBAaHHS HABYAJIbHOTO
3aKyIaay 1 HaBYAJIbHI MOXKJIMBOCTI YUYHIB. YUHTENb TaKOK MOXKE OOIPYHTOBAHO 3MIHIOBATH TMOPSIOK BUBYCHHS TEM 1 OKPEMHUX INMUTAaHb y MeXax
omHOTO Kiacy. [lepeHOCHTH BUBYEHHS TEM JI0 1HIIOTO KJIACy HE TO3BOJISIETHCS.
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10 xaac
52 rox, 1,5 rox HA THXKICHB

QuikyBaHi pe3yJbTaTH HABYAHHS

3MicT HABYAJIBLHOTO MaTepiaay

HpaKTH‘lHa yacTuHa

IToBTOpEHHSI MOYATKOBUX MOHATH MPO OPraHiuHi pe4oBHHU

YdyeHb/yueHuns:
3HAHHEBMIT KOMIIOHEHT

Ha3ueace NecsTh WieHiB ToMonoriyHoro psany ankaiB (CH, — C o Hy,);

po3ymic HAJESKHICTh PEYOBMH 32 IXHIM CKJIaJOM [0 BYIJICBOAHIB,
OKCHUTEHOBMICHHX, HITPOTCHOBMiCHUX CITONYK.

JisnbHiCHU KOMIOHEHT
cKknaoae
MOJIEKYJISIPHI, CTPYKTYpPHI 1 HamiBCTPYKTYpHI (QOpMylH METaHy Ta AEB’SITH
tioro romorori (C,Hy — C, H,,), eTeHy, eTuHY, METaHOJTYy, €TaHOIY, TIILEPOITY,
€TaHOBOI Ta aMiHOETAaHOBOI KHCJIOT;

PIBHSIHHS peakiliii: TopiHHS (ITOBHOTO OKHCHEHHS) BYIJIEBOIHIB; 3aMillleHHS
JUIS MeTaHy (XJIOpYBaHHs); NIPUEIHAHHS IS €TeHy U eTHHY (TajloTeHyBaHHS,
TiIpyBaHHs); IO ONMUCYIOTh XiMiYHI BIACTHBOCTI €TaHOBOT KHUCIOTHU (B3a€MOMIS
3 IHJMKATOpaMH, METallaMH, JIyTaMH, COJSIMA 3 TOYKH 30py €JIEKTPOIITHIHOL
JUCOITiamil).
innicHMiA KOMIIOHEHT

00tpynmosye

3aCTOCYBaHHs METaHy, €TaHy, €TeHY, ETHHY, METaHOIY, €TaHOy, DIILEpPOITy,
€TaHOBO1 KUCJIOTH;

POJIb OPTaHiuYHUX CIONYK y KHUBIM IPUPOLI;

OUiHIO€ 6N1U6 HA 31I0POB’S 1 JOBKIJUISA OKPEMHX OPTaHIYHUX PEUOBUH;

GUCTI06IIOE CYOMHCeHHs TON0 HEOOXiMHOCTI 3HAHB MPO OPTaHIYHI CIOIYyKH
JUTS iX O€3MEeYHOT0 3aCTOCYBaHHSL.

Cknan, BIacTHBOCTI, 3aCTOCYBaHHS
OKPEMHUX IIPEJICTAaBHUKIB BYIJICBOAHIB
(meTaH, eTaH, €TEH, €THH),
OKCUTEHOBMICHUX (METaHOJ, €TaHO,
DIiIeposl,  eraHoBa  KUCIOTa) 1
HITPOT€HOBMICHHX (amiHOETaHOBA
KHCJIOTa) OPTraHIYHUX PEUOBHH.

Tema 1. Teopin OynoBu

OpPraHivYHUX CIOJYK

Y4yeHb/yuyeHUISA:
3HAHHEBHIT KOMIIOHEHT

noAacHwe

CYTh SIBHIIIa i30Mepii;

3aJIe)KHICTh BJIACTMBOCTEH PEYOBHH Bix cKiamy i OymoBHM iXHIX MOJEKyN Ha
OCHOBI TIOJIOXKEHB Teopii OyI0BH OpraHiYHUX CIOMYK;

Teopist OymoBH OpraHiYHHUX CIIONYK.
3aleXHICTh BIACTHBOCTEH PEYOBHH Bif
cKkimamy 1 XiMmiuHOi OymZOBH MOJEKYII.
[onsarTs mpo sBUmE i30oMepii Ta
130MepH.

Po3spaxynxosi 3adaui
1. BuBeneHHS MOJEKYISPHOI
(hopMynH pe4OBUHU 32 MACOBUMU
YaCTKAMH €JICMCHTIB.

Jemoncmpauii
1. Moxeni MoJIeKyn OpraHigyHHX
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HAGOOUmMb RNPUKIAOU OPTAHIYHUX CIIONYK 13 MPOCTUMH, TONBIHHUMH,
MTOTPIHHIMH KapOOH-KapOOHOBHMH 3B’ I3KaMH.
HissnbHiCHUA KOMIIOHEHT

po3pizuae

OpraHiyHi CHOJIYKH 3a SKICHAM CKJIaJ0M:
HITPOTEHOBMICHI PEUYOBHHH;

BYIJICBOAHI, OKCHUTE€HO- 1

KoanenTHi KapOOH-KapOOHOBI
3B’SI3KM Y  MOJIEKYJax OpTraHidHUX
CIIONYK: MPOCTHH, MOIBIAHU,
MOTPIHHUH.

Knacuoikariist opraHivHUX CTHIOJIYK.

CITOITYK (y TOMY qUCIT
3D-mpoekTyBaHHS ).
2. Mogeni Momnekyn izomepiB (y

ToMY yuciii 3D-IpoeKTyBaHHS).

Haguanwvni npoexmu
1. I3omepu y npuposi.

NPOCTHH, MOABIMHNHN, MOTPIHHUI KapOOH-KapOOHOBI 3B’ SI3KU; 2. IcTopis CTBOpPEHHS Ta
Xapaxkmepu3ye CyThb Teopii OyJOBU OpraHiyHHUX CIIOIYK; PO3BUTKY Teopii OynoBu
Po36’a3ye 3adaui Ha BUBEICHHS MOJCKYISIpHOT (OPMYIH PEUOBHHHU 32 OpTaHIYHUX CIIONIYK.
MacOBHMMH YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUH 00OpaHwMii crioci® po3B’s3aHHS. 3. 3D-mopemi MOJIEKYIT
LinHicHU KOMIIOHEHT OpTaHIYHUX CIIONYK.
yceioomnioe  HEOOXiOHICTP  3HAHHS  BIACTHBOCTEH  PEYOBHHU IS
BCTAHOBJICHHS 11 BIUIMBY Ha BIIACHE 3I0POB’S 1 JOBKIJIIS,
GUCI06II0E CYOIHCEHHA TIPO 3HAYECHHS Teopii OyZOBU OpraHiYHUX CHONYK IS
PO3BHUTKY OpraHi4HO]I XiMmii;
pobums eucHoéku Tpo 0araTOMaHITHICTh OPraHiyYHUX CHOJIYK Ha OCHOBI
Teopii XiMiuHOI OyIOBH.
Hackpizni 3micmogi ninii
Exonociuna besneka i cmanuii po3eumox.
3aNeKHICTh BIACTHBOCTEH PEUOBHH BiJl CKIIAY 1 XIMIUYHOT OyIOBH MOJIEKYII.
Ilionpuemnusicmo i ghinancosa epamomuicme.
3aneXHICTh BIIACTUBOCTEW PEYOBHH BiJl CKIIAY 1 XIMIYHOI OyIOBU MOJIEKYIL.
Po3B’A3yBaHHs po3paXyHKOBUX 3324 Ha BUBEIECHHSI MOJIEKYISPHOI (hOPMYIH PEUOBHHU 32 MACOBUMH YaCTKAMH EJIEMEHTIB.
Tema 2. ByrieBonni
Ydenn/yueHunus: Knacuikanis ByrneBoznHiB. Po3paxynkosi 3a0aui
3HAHHEBHMI KOMIIOHEHT AJIKaHH. 3aranbHa ¢opmyna | 2. BuBemeHHS MONEKyISApHOI
Ha3zusace aJIKaHiB, CTPYKTYypHA i3omepis, | dopmymnu pEYOBUHU 3a
aJIKaHH, QJIKEHH 1 QJIKIHU 33 CUCTEMaTUYHO0 HOMEHKJIATypOIO; cUCTeMaTHYHa HOMEHKJIATypa. 3arajibHOO ¢bopmynoro
3arajipHi (QOPMYIH aJKaHiB, aJKeHIB, aJKiHiB; XiMiuHi BIACTHBOCTI aJIKaHIB. TOMOJIOTI9HOTO pany Ta
(i3n4HI BIaCTUBOCTI OEH3EHY; AjxeHu i ankinm. 3aranbHi Ta | TyCTHHOIO ~ a00  BiAHOCHOIO
NOACHIOE CYyTh CTPYKTYPHOI i130Mepii BYIJIEBOAIHIB; MOJNEKYJsIpHI ~ QopMyNnM  alkeHiB 1 | TYCTHHOIO.
Ppo3ni3Hae CTPYKTYpHI 130MepH TIEBHOT PEIOBUHH; aJIKIHIB, CTPYKTYpHA i3omepis, | 3. BuBemeHHS  MONEKYISIpHOT
HABOOUMb RPUKNAOU crcTeMaTHYHa HOMEHKIIATypa. (opMyaH PEYOBHHH 3a MAacolo,
HAaCHYCHUX, HEHACHYCHUX W apOMaTUYHUX BYIJIEBOAHIB; XiMiuHI BJIacCTHUBOCTI €TeHy Ta | 00’eMOM abo KUTBKICTIO
CTPYKTYpHHX popMyIl i30MepiB aJIkaHiB, aJKEHIB 1 aJIKiHIB. ETHHY.
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JisnbHicCHU KOMIOHEHT

PO3Pi3HAE BYTIIEBOMIHI PI3HUX TOMOJIOTIYHHX PSIIB;

cKnaoae

Ha OCHOBI 3araibHO1 (popMyliu MOJEKYISIpHI (OpMYIIN ByIJICBOAHIB TIEBHOTO
TOMOJIOTIYHOTO PSINY;

MOJIEKYIISIPHY 1 CTPYKTYpHY (OpMyInTu OeH3eHY;

CTPYKTYpHi (pOpMyITH ajKaHiB, aJIKEHIB 1 aJKiHiB;

CTPYKTYpHi (OopMysH 130MepiB aJkaHiB, aKEHIB 1 aJKiHIB 38 MOJEKYISIPHOIO
(hopMyIT0I0 CIIONTYKH;

PIBHSIHHS peakIlii, sIKi OMUCYIOTh XiMiYHI BIACTHBOCTI allKaHIB (TEPMIUHHIA
pO3KJIaj, i30MepH3alis, TaJoreHyBaHHs), €TeHY 1 eTHHY (YaCTKOBE OKMCHEHHS,
MpUETHAHHS TaJOTEHOBOMHIB, TiAparanis), OeH3eHy (TOpiHHS, rajJoreHyBaHHS,
TiApyBaHHS), OIEpKaHHA aiKaHiB (TIAPyBaHHA aJKeHIB, AaJKiHIB), €TeHYy
(merimpyBaHHS e€TaHy), €THHY (IeTiqpyBaHHS €TaHy, €TeHy, TiJpOoIi3 KalbIlii
aleTwiIeHiny), OeHseny (i3 eTuHy, IeTiapyBaHHs H-TeKCaHY);

Kaacugikye

BYIJICBOJIHI PI3HUX TOMOJIOTIYHHX PSJIiB, HOPieHIO€ TXHI OyNOBY 1 BIaCTHBOCTI;
XxXapakmepu3sye

XiMiYHi BIaCTUBOCTI aJIKaHiB, €TEHY Ta €THHY, OEH3€eHY, CI0OCOOU OfiepKaHHs 1X;
YCHAHOGIE
3B’SI3KM MK ~ CKIazoM, OyJOBOIO,  BIIACTUBOCTSAMHU, 30€piraHHsM,

TPAHCIIOPTYBAaHHSIM 1 3aCTOCYBaHHSM BYIJIEBOAHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIIIS,

B3a€MO3B’SI3KH Mi’K TOMOJIOTTYHHMH PSAaMH BYTJICBO/IHIB;

00OMpUMYEMbCA

MpaBwil OE3MEYHOTO IMOBOIPKEHHS 3 BYIIEBOAHIMH 1 IXHIMH TOXIIHUMH Y
noOyTi;

po3eé’azye 3aoaui

Ha BUBEJCHHS MOIEKYIISIPHOI ()OPMYIH PEUOBHHH 32 3arajbHOI0 (HOPMYIIO0
TOMOJIOTIYHOTO PSITy Ta TYCTHHOIO 200 BiTHOCHOO TYCTHHOIO;

Maco1o, 00’eMOM a00 KiNbKICTIO PEYOBHHHU peareHTiB abo MpOIyKTiB peakLii,
00rpyHTOBYIOUM 00paHMii CIIOCiO pO3B’A3aHHS.
HinHicHN KOMIOHEHT

PoOumb eucHo8KuU TIONIO0 BIACTUBOCTEH PEYOBUH Ha IMi/ICTaBi iIXHBOIT OyIOBU
i ipo Oy/TOBY pEYOBUH HA Mi/ICTaBI iXHIX BIACTUBOCTEH;

ApeHu. beH3eH: MONEKymsIpHA 1
CTPYKTYypHa hopmynm, (hizuuHi
BIIACTHBOCTI.

XiMi4Hi BIACTHBOCTI OCH3EHY.

Mertonu onep:kaHHS aKaHIB, €TEHY,
eTHUHY, OeH3eHy. 3acrocyBaHHS
BYIJICBOJIHIB.

pPEYOBUHU peareHTiB abo
MIPOAYKTIB PEAKITi.
Jemoncmpauii

3. BinHomeHHs HAaCHYEHUX

BYIJICBOJHIB JI0 JTYTiB, KHCIIOT.

Haeguanvni npoexmu

4. OKTaHOBE 4YHCJIO Ta SKICTh
OCH3UHY.

5. IleranoBe 4YHCIO AU3EIHLHOIO
TajuBa.

6. ApoMaTu4Hi CIOJTYKH HABKOJIO
HAac.

7. CMOr SK XiMIYHE SBHUIILE.

8. KoxcyBanns BYTLILJISL:
MPOAYKTH Ta iX BUKOPUCTAHHSI.

9. bioras.

10. Bous Ha moBKiLIA
BYIJIEBOJHIB Ta iXHIX MOXiTHUX.
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yceioomntoe HEOOXIMHICTh 30€peKEHHS MOBKULISA MM Yac ONIepKaHHS 1
3aCTOCYBaHHSI BYIJIEBOJHIB;

00IpyHmMOGye€ 3aCTOCYBaHHS BYIJICBOIHIB IXHIMU BIIACTHBOCTSMU;

OUiHIOE

TIOXKE)KHY HEOE3MEeYHICTh ByIJIEBO/IHIB;

€KOJIOTIUHI HACTIJKHM TOpPYIIEHHS TEXHOJIOTIH JMOOyBaHHA 1 3aCTOCYBaHHA
BYIJIEBOJHIB Ta iXHIX MOX1IHUX;

6UCII08II0€ CYOIHCEeHHA TIPO 3HAYCHHS 3ac00iB 3aXUCTY POCIIHH 1 IXHiH BIUIUB
Ha 370pOB’s JIfofIel Ta TOBKIIIA 3a IX HENPAaBUIHLHOTO BUKOPUCTAHHS.

Hackpizni 3micmogi ninii

I'pomaosncera sionosioanrshicms. 300pos’s i besneka. Exonoziuna 6esnexa i cmanuii po3eumox
3HaueHHs 3ac00iB 3aXUCTy POCIUH 1 iXHIN BIUTMB Ha 3I0pOB’sI JIIOIEH Ta JOBKULISA 3a iX HEMPaBHIBHOTO BUKOPHCTAHHSI.
3abe3neueHHs 30epekeHHS TOBKULIA IMiT Yac Ofep KaHHs, 30epiraHHs, TpaHCIIOPTYBaHHS 1 3aCTOCYBAaHHS BYTJICBOAHIB Ta IXHIX MOXiTHIX

Hionpuemnusicmo i ghinancosa epamomuicmo
OpneprkaHHs aJIKaHiB, €TEHY, ETHHY, OCH3€HY, iX 3aCTOCYBaHHS.
B3aeM03B’ 30K MiK BYTJIEBOIHSIMHU.

Po3B’s13yBaHHS pO3paxyHKOBUX 3a7ad Ha BHUBEICHHS MOJICKYISPHOI (OPMYIH PEHOBHHH 32 3arajbHOI0 (hOPMYIO0I0 TOMOJIOTIYHOTO PSAAY Ta TYCTHHOIO abo
BiJIHOCHOIO TYCTHHOIO; 32 Macol0, 00’ €MOM a00 KiJIbKICTIO PEYOBHHU pEareHTiB a00 MPOYKTIB Peaxilii.

Tema 3. OxcUreHOBMiCHI OpraHiuHi cnojgykn

YdyeHb/yuyeHUISA: Cnupru. ITousTTs po | Po3paxyukoei 3adaui
3HAHHEBHIT KOMIIOHEHT XapaKTepUCTHIHY (dynkuionaneny) | 4. OOuucieHHs 32 XIMIYHUMH
Hazueae rpymy. ['ingpokcunbHa xapakTepucTHYHa | PiBHSHHSIMU KiTBKOCTI PEUOBHHH,
3aranbHi (HOpMYNIH Ta XapakTepucTHuHi ((YHKIIOHANBHI) Ipymu crnupris, | (QyHKUmioHanpHa) Tpyna. Hacuueni | Macu abo 00’eMy 3a KUIBKICTIO
aJBACTIIB, KAPOOHOBUX KUCIIOT, €CTEPIB; OMHOATOMHI  CIUPTH: 3arajbHa Ta | PEUOBHHHU, Macol abo 00’emMoM
32 CHCTEMaTHYHOI0 HOMEHKJATypol CIHPTH, aJIbACTiAM, HACHYEHi | CTPYKTYpHI dhopmynn, i3oMepis | peareHTy, L0 MICTUTh MEBHY
OIHOOCHOBHI KapOOHOBI KUCIIOTH, ECTEPH; (mpomanoniB i OyTaHOMIB), | YACTKY JOMILIOK.
noAcHIOE CUCTEMATH4YHA HOMCHKJAtypa. | Jemoncmpauii
BIUTUB XapaKTePUCTUIHOI ((YHKITIOHAIBHOI) Tpymu Ha (i3wdHi 1 XiMmiuHi | BomHeBmWit 3B’s30K, #oro BIDMB Ha | 4. OKUCHEHHS €TaHolly [0
BIIACTHBOCTI OKCUT€HOBMICHUAX OPTaHIYHUX CITONYK; (hi3MUHI BIACTHUBOCTI CIIUPTIB. €TaHallo.
BOJHEBOTO 3B’S13Ky Ha ()i3WYHI BIACTHBOCTI OKCUTCHOBMICHUX OpPTaHIYHUX XiMi4HI BIACTUBOCTI HAacHMYEHHX | 5. OKUCHEHHS METaHAIIIO
CIIOJIYK; OIHOATOMHHMX  ciupTiB.  OpjepxkaHHA | (eTaHaNO) aMOHIaYHUM
HABOOUmMb NPUKIAOU €TaHOIYy. po3unHoM apreHTym(l) oxcumy
CIUPTIB, aNbAErifiB, HACHMYEHHX OJHOOCHOBHUX KapOOHOBHMX KHCIOT, [TonsaTTss mpo GararoaToMHi CUPTH | (BipTyasbHO).
ecTepiB, XKHPiB, ByIVICBOIB 1 IXHI TpHUBiajbHI Ha3BH; Ha TOpUKIaAl DIinepoiy, Horo XimiuHi | 6. OKMCHEHHs METaHAIIIO
BIIACTHBOCTI. (eranaio) CBIXKOOJIEPKAHUM
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MOIIMUPEHHS! OKCUT€HOBMICHHX OPTaHIYHHMX CHOIYK Yy TPUPOAL 1 Xap4oBUX
MIPOAYKTaX.
HissnbHiCHUA KOMIIOHEHT

po3pizuae

HacCHYEeH1 i HeHaCHYeH1 KHPH;

MOHO-, TH-, TIOJTicCaXapuIu; peaKIlii ecTepudikarii;

Kaacugikye

OKCHUTEHOBMICHI OpraHi4Hi CIIOyKH 33 XapaKTePUCTUIHUMH IPyNamMH;

cKkaaoae

MOJIEKYJISIpHI 1 CTPYKTYpHI (QOpMynu cHupTiB, (EHOTy, anblIeriniB,
HAaCUYCHUX OJJHOOCHOBHUX KapOOHOBUX KHCIIOT, €CTEPIiB, )KUPIB, ByIJICBOAIB (32
Ha3BaMH i 3arajlbHUMH (HOpMyJIaMH BiAMOBIIHUX TOMOJIOTTYHHX PSIiB);

PIBHSHHS peakIiif, $Ki OMUCYIOTh XIMiUHI BJIACTHBOCTI HACHYEHUX
OTHOATOMHMX CIHPTIB (ITOBHE 1 YaCTKOBE OKHUCHEHHS, IeTiApaTallis, B3aEMOIs 3
JTYKHAMH METaJlaMH, TiIporeH rajJoreHifamu), Tinepoiy (IIOBHE OKUCHEHHS,
B3a€EMOJIA 3 JY)KHUMH MeTanamu), GeHony (B3aeMOis 3 JIy>)KHUMH MeTalaMH,
JiyraMu, OpOMHOIO BOJIOI0), €TaHadi0 (YaCTKOBE OKHMCHEHHS 1 BiJHOBJICHHS),
OMTHOOCHOBHHX KapOOHOBHX KHCJIOT (B3a€MOIis 3 IHIAWKATOpaMH, METajaMH,
Jyramu, COJISIMHU, CIIUPTaMH), €cTepiB (TiAponi3), )KUpiB (TiAPYBaHHS Ta JTyKHUHI
rizpoini3), TIOKO3W (YacTKOBE OKWCHEHHS, BiJHOBJICHHS BOIHEM, OpOIiHHS
CITUPTOBE 1 MOJIOYHOKHCIIE), Caxapo3u, KPOXMAI0 1 IETON03u (MOJEKYISIPHI
PIBHSHHSL TiApONi3y), ONEpKaHHS eTaHoNy (TiAparamis eTeHy, OpOomiHHS
[JTFOKO3H), eTaHaAMI0 (TigpaTallisi eTHHY, OKHCHEHHS €TaHOITy), ETAHOBOI KHCIIOTH
(OKMCHEHHS eTaHallo, €TaHoITy), POTOCHHTE3Y, YTBOPEHHS caxapo3u, KPOXMaJIo
1 TIEJTFOJIO3H Y TIPUPOSI ;

nopienroe

OyZOBy 1 BIACTUBOCTI CIIOJYK 3 PI3HUMH XapaKTEPUCTHYHHMHU TPyIaMHu,
OZJHOATOMHHX CITUPTIB 1 (heHOITy, KPOXMAITIO 1 LIEeTFONIO3H;

XIMi4HI BJaCTUBOCTI HACHYEHNX OJTHOOCHOBHHX KapOOHOBHUX 1 HEOPTaHIYHUX
KHCJIOT; BIIACTUBOCTI HATYPaJbHUX 1 IITYYHUX BOJIOKOH;

xapaxkmepu3sye

XIMIYHI ~ BJIACTUBOCTI  OJHOAQTOMHHMX HACHYCHUX CIUPTIB, €TaHAJIO,
HaCHYEHUX OJHOOCHOBHHX KapOOHOBHUX KHCIIOT, €CTEPIB, )KUPIB, BYIJICBOIB;

CrocoOW OofiepKaHHS €TaHONy, E€TaHalllo, E€TAHOBOI KHUCIIOTH, TIFOKO3H,
caxapo3H, KpOXMaJlio 1 LIe0I03u;

npozHo3yE

@eHou: ckiam i OymoBa MOJEKYIH,
(hi3uvHI Ta XiMIYHI BJTACTHBOCTI.
Auabpaerinn. Cknaz, OyaoBa MOJIEKYI

aJIbJIET1a1B. Anpaerinaa
XapaKTepUCTUY-Ha (pyHKITIOHATBHA)
rpyma. 3aragbHa Ta  CTPYKTYpHI

¢dbopmynH, cucTeMaTHdHa HOMEHKJIaTypa
i (hi3MYHI BIACTHBOCTI aJIbJICTI B,

XiMI4HI BJACTHBOCTI €TaHAII0, HOro
OJIepKAHHS.

KapoOonosi KHCJIOTH, X
MOLIMPEHHS B MPUPOAI Ta Kiacupikaris.
Kapboxkcunpna XapaKTepuCTHIHA
(dpyukuionansHa) rpyma. Cxman, OyqoBa
MOJIEKYJl HACHYEHHUX OJHOOCHOBHHUX
KapOOHOBHX KHCJIOT, iXHs 3arajibHa Ta
CTPYKTYpHI hopmymm, i3omepis,
CHUCTeMaTHYHa HOMEHKJarypa i (i3udHi
BIIACTHBOCTI.

XiMiuHI  BJIACTUBOCTI HACHYEHHUX
OJTHOOCHOBHUX KapOOHOBUX  KHCIIOT.
Peakrtist ecrepudikarii.

OnepxaHHS €TaHOBOI KUCIIOTH.

Ecrepu, 3aranpHa Ta CTPYKTYpHi
hopmynu, cUcTeMaTHIHa
HOMEHKJIIATypa, BIIACTHBOCTI.
INopomnis ectepis.

Kupn sk mpencTaBHUKU ecCTepiB.

(hizuaHi

Krnacudikamis >kupiB, ixHI XiMidHI
BJIACTHUBOCTI.
Byrnesoau. Knacudikarris

BYIJIEBOJIIB, 1X YTBOPEHHS i1 MOIIMPEHHS
y IPUPOSII.

I'moxo3a: mMonexynspHa (opmyna ta
i BiKpHTa ¢dopma. XimiuHi
BJIACTUBOCTI INIFOKO3H.

kyrpyMm(1I) T1APOKCHIOM
(BipTyampHO).

7. O3HallOMJIEHHSI 31 3pa3Kkamu
€CTepiB.

8. BimHOmICHHS XHPIB O BOAH
Ta OpraHIYHUX PO3UNHHHUKIB.

9. JloBeneHHS HEHACHYEHOTO
XapakTepy piakux JKUPIB
(BipTyanbHO).

10. OKUCHEHHS [JIIOKO3U
aMOHIaYHUM PO3YHHOM
aprentym(l) OKCHUTTY (3a
BiJICYTHOCTI peareHTiB -
BIPTYaJIbHO).

JlabopamopHi docniou
1. BusaBnenss OpTaHiuHUX
KHCJIOT y Xap4OBUX MPOYKTaX.

2. OKUCHEHHS [JIIOKO3U
CBDKOOZIEPKAHUM kynpym(Il)
T1APOKCUTIOM.

Ipaxmuuni poo6omu

1. Po3B’s13yBaHHsA
eKCTIepUMEH-TAIBHUX 3a/1a4.

Haeuansni npoexmu

11. Exomoriuna Oe3MeYHiCTh
3aCTOCYBaHHS 1  Ofep>KaHHS
(benomy.

12. BusiBeHHS dheHOIY B
EKCTPaKTi 3eJIeHOTO dYaio abo
ryai.

13. BymeBoqn 'y Xap4oBHUX
MPOAYKTaX: BUSIBJIIEHHS i

010JIOTIYHE 3HAYEHHS.
14. AédTaiedoai 66€a0.
15. HarypasbHi BOJIOKHA
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XIMI4HI BITaCTUBOCTI OKCHTE€HOBMICHUX OPTaHIYHHX CIIOJyK Ha OCHOBI 3HaHb
PO BIIACTUBOCTI XapaKTepUCTHIHUX ((YHKIIOHATBHUX ) TPYIT;

YCMAaHo6aI0€

NPUYUHHO-HACTIIKOBI 3B SI3KH MIX CKJIAZOM, OyJOBOIO, BIACTUBOCTSMH,
3aCTOCYBaHHSM 1 BITMBOM Ha JOBKIJUISI OKCHT€HOBMICHHUX OPTaHIYHUX CIIONYK;

TeHETUYHI 3B’ SI3KM MK OKCUTEHOBMICHUMHY OPTaHIYHUMH CIIOTyKaMH;

6UAGNAE

HAsBHICTh aJIbJCTIIB, KAPOOHOBHUX KUCIIOT, TIIFOKO3H;

O00OMPUMYEMBCA NPAGUIL

0e3IMeYHOT0 TTOBOHKEHHS 3 OPTaHIYHUIMH PEUOBHHAMMU;

obuucnwe

3a XIMIYHUMH PIBHSHHAMH KiJIbKICTh PEUYOBMHH, Macy abo o0’em 3a
KUTBKICTIO PEYOBHHH, Macol0 abo 006’€MOM peareHry, 0 MICTUTh IEBHY YaCTKy
JOMIIIIOK, OOTPYHTOBYIOUH 0OpaHHil CIIOCi0 po3B’sI3aHHS;

po3e’azye

eKCIIepUMEHTalIbHI 3a/]a4i, 0OTPYHTOBYIOUM 0OpaHuii crioci® po3B’si3aHHS.
HinHicHNi KOMIOHEHT

pooums 6UCHOBKU

IIO0 BJIACTUBOCTEH OKCHI'€HOBMICHMX OpPraHiYHMX PEYOBMH Ha MiJCTaBi
ixHpO1 OyZmoBH 1 mpo OyJOBY OKCHUT€HOBMICHHMX PEUOBMH Ha MiAcCTaBi IXHIX
BJIACTHBOCTEH; Ha OCHOBI CIIOCTEPEKEHbD;

yceioomaioe

B3a€MO3B’ 130K CKJIafy, Oynosw, BIIaCTHBOCTEH, 3aCTOCYBaHHS
OKCUTEHOBMICHHUX OPTaHIYHUX PEUOBHH i IXHBOTO BILIMBY Ha TOBKIJIIS;

HEOOX1THICTh OXOPOHH JMOBKULIS B MPOMHCIOBUX BIIXOMIB, IO MICTITh
(heHom;

BUCTI06TII0€E CYOICEHHA

HIONI0 BIUTMBY MPOAYKTIB OPraHiyHOTO CHHTE3y Ha 3[0pOB’S JIIOJMHU Ta
€KOJIOTTYHUI CTaH JOBKIJIS,

POo36’°a3ye npoodnemy

BJIACHOTO pAalliOHaJBHOTO XapuyBaHHS Ha OCHOBI 3HaHb PO JKUpPHU 1

BYIJICBO/IH;

OUiHIOE

OiororiuHe 3HaYSHHS KUPIB 1 BIJIEBOIB JJIsl XapIyBaHHS JIONHU;

pauioHaJbHE CIiBBIAHOIICHHS BXHBaHHS POCIMHHUX Ta TBAPHHHHUX KHUPIB,
nepeBary oJsry 3 HaTypaJbHHUX TKaHHH;

Caxaposa, KpoXMaslb 1 IIEJI0JIO3a:
MOJIEKYJISIpHI (hOPMYITH, TiIPOITi3.

POCIMHHOTO TOXO/KEHHS: iXHI
BJIACTHUBOCTI, Misl Ha OpTraHi3M
JIFONIMHY, 3aCTOCYBaHHSI.

16. llItyuni  BOJOKHA:  IXHE
3acTocyBaHHs y 1moOyTi Ta
TIPOMHCIIOBOCTI.

17. Erepu Ta  ecrepu B
KOCMETHIII.

18. biogm3enbHe nmanbHe.
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0e3meyHICTh OpPTaHIYHUX PEYOBHH 1 MpHUHMaEe OOTPYHTOBAHE PIllIEHHS MO0

IXHBOTO BUKOPHUCTAHHSI.

Hackpizni 3micmogi ninii
I'pomaosncevka 8ionosioanvricno
OneprkaHHS €TaHOJTY, €TaHAJIIO.
300poe’sa i besneka. Exonoziuna besnexa i cmanuii po3gumorx
Bionoriune 3HaueHHsI )UPIB 1 ByIJICBOMIB AJIsl XapuyBaHHsI JTIOMHU.
Hionpuemnusicmo i ghinancosa epamommicme .
OneprkaHHS €TaHOJTY, €TaHAJIIO.
Peakmis ecrepudixkarii.

OO0uncneHHs 3a XIMIYHUMH PiBHSHHAMHU KUTBKOCTI PEYOBUHH, Mac abo 00’eMy 3a KUIBKICTIO PEYOBHHHU, Macolo abo 00’€MOM peareHTy, IO MiCTUTH MIEBHY

YacTKy JOMIIIOK.

Tema 4. HiTrporeHoBMicHi opraHiuHi cnojiyku

Y4yeHb/yueHuns:
3HAHHEBMIT KOMIIOHEHT

Hazueae

3aranbHi QOpPMYNTH Ta XapaKTepuCTUYHI ((QYHKIIOHAIBHI) TPYNH aMmiHIiB Ta
aMIHOKHUCJIOT;

NOACHIOE

CTPYKTYpPHI (GOpMyYITH aMiHIB Ta aMiHOKHCIIOT; aM(pOTEpPHICTh aMiHOKHCJIOT;

3MICT TIOHATH: XapaKTepucTHYHa ((PYyHKIIOHAFHA) aMiHOTPYyTa, MENTHIHA
rpyIma, MOJimenTHI;

Haeooumsv nPpuUKIAOU

aMiHiB, aMiHOKMCIIOT, OUJIKIB.

JifaabHiCHUI KOMIIOHEHT

po3pizusae

HAcHYCHI i apoMaTHyHI aMiHu;

cKknaoae

MOJIEKYJISIPHI Ta CTPYKTYpHi (OpMyIH aMiHIB Ta aMiHOKHCIIOT 332 Ha3BaMH i
3araJbHUMU (POPMYIIaMHu;

PIBHSIHHSL peakIlii, ONUCYIOTh XIMIYHI BJIAaCTUBOCTI MeETaHaMiHy
(TopiHHSI, B3a€MOIIIS 3 BOAOIO 1 XJIOPHIHOIO KHCJIOTOI0), aHUTIHY (B3a€MOIIS 3
XJIOPUIHOKO KUCIIOTOI0, OPOMHOIO BOJIOIO), aMiHOETAHOBOI KUCIIOTH (B3aEMOIS
3 HaTpid TiOAPOKCHIOM, XJOPUAHOI KHCIOTOI, YTBOPEHHS IWIENTHIY) Ta
ofiep>KaHHsI aHIiHY (B1HOBJIEHHS HITPOOEH3EHY);

K1

Hacuyeni ¥# apomaruuni amiHu:
ckimany 1 OymoBa MOJEKyN, Ha3BH
HAWIPOCTIIINX 32 CKJIAaJOM CIIOJNYK.
Bbynosa aminorpymm.

AMiHM K  Opra”iuyHi  OCHOBH.
XiMi4uHI ~ BIACTUBOCTI  METaHAMIHY,
anininy. OnepxaHHs aHUTIHY.

AmiHoKHCJIOTH: CcKIag 1 Oymosa
MOJIEKYJ, 3arajbHi 1  CTPYKTYpHI
hopmynu, XapaKTEPUCTHYHI
(dbyHKITI0-HABHI) TPYITH, CHCTEMAaTHIHA
HOMeHKiarypa.  Ilemtuana — rpyma.
XiMiyHi  BJIACTHBOCTI aMiHOETaHOBOI
kucioty. [lentuan.

binkm gk BHCOKOMOJEKYISpPHI
cnoiyku. XiMidHI BIACTHBOCTI OiIKiB
(6e3 3ammcy piBHSHB peaKiii).

Jemoncmpauii

11. B3aemonist aHLTiHY 3
XIJIOPHITHOIO KHCJIOTOFO
(BipTyanmpHO).

12. B3aemogis aHUITiHY 3

OpOMHOI0 BOJIOHO (BIPTYaJIbHO).

JlabopamopHi docniou
3. BiyperoBa peakisi.
4. KcaHTOIIPOTETHOBA PeaKIIisl.

Haesuanvni npoekmu

19. HarypainbHi BOJIOKHA
TBApUHHOTO TIOXOKEHHS: IXHI
BJIACTHBOCTI, Mis Ha OpraHizM
JIIOIMHY, 3aCTOCYBaHHSI.
20. Aminin  —  ocHoBa
BUPOOHUIITBA OAPBHUKIB.
21. Cunre3 OLIKIB.

22. 30anaHcoBaHE XapuUyBaHHSI —
3aropyKa 3I0pOBOTO JKUTTSL.
23. BuBeneHHs
OPraHivYHOTO TTOXOPKEHHS.

JUTS

IIAM
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Kaacugixye

HITPOTEHOBMICHI opraHivyHi CTIOTYKH 3a XapaKTePUCTHIHIUMH
(pyHKLIIOHATTBHUMU) TPYIIAMH;

npoznosye

XIMI4HI BITaCTUBOCTI aMiHOKHCIIOT, 3yMOBJIEHI OCOOIMBOCTAMHU OyTOBH IXHIX
MOJIEKYT;

xapaxkmepu3sye

XIMIYHI BIACTMBOCTI MeTaHaMiHy, aHiJIiHY, aMiHOETaHOBOI KHCJIOTH 1 OLIKiB
(Timpodi3, KOTHEOPOBI PeaKilii);

OionoriuHy poJbh aMiHOKHCIIOT, O1JIKiB;

YCMAaHo6aI0€

MPUYUHHO-HACIIAKOBI 3B’S3KM MIDK CKJIaJ0M, OYJIOBOIO, BJIaCTUBOCTSIMH
HITPOT€HOBMICHHUX OPTaHIYHHX CIIONIYK;

oompumyemnbca  npasus  0OE3MEYHOTO TOBODKEHHS 3  OpraHiYHAMH
PEYOBHHAMH.
HinHicHnii KOMIOHEHT

yceioomatoe

BIUIMB aHUTIHY Ta WOTO MOXiAHWX (BOTHEHEOE3NeYHICTh, IMOAPA3IUBICTH,
OTPYHHICTh) Ha JOBKUUIS Ta OPTraHi3M JIOIUHH;

GUCTI06TIIOE CYOIHCEHHA

MpO BIUIMB OKPEMHUX HITPOT€HOBMICHHX OPTaHIYHHMX CIOIYK Ha OpraHi3M
JIONHY;

00Tpynmosye

3aCTOCYBaHHS PEUOBHH iXHIMHU BIACTUBOCTSIMH;

OUiHIOE

010/10T1YHE 3HAUYEHHS aMIHOKHUCJIIOT 1 OLJIKIB;

po3e’azye npoodnemy

BJIACHOTO PalliOHAJIBHOTO XapuyBaHHs Ha OCHOBI 3HAHb MPO OLIKH;

podumb 8UCHOBKU

PO BJIACTUBOCTI amiHiB, aMiHOKHCIOT Ta OiNKiB, BUXOAS4H 3 OyoOBH
MOJIEKYJl PEUOBHH, 1 Mpo OyJOBY pEUOBHH, BUXOISIYH 3 IXHIX BIACTHBOCTEH; Ha
OCHOBI CIIOCTEPEIKEHb.

Hackpizni smicmogi ainii

300poe’s i besneka. I pomadaucwvka gionosioanrsHicms. Exonoziuna 6esnexa i cmanuii po3gumox.

[844Gi&+ 131001 AI%E316 04 ETAT 11534186 48y epaeié 0a 101+0p+TaT fi&6441a80A,

Hionpuemnusicmo i ghinancoea epamommicmo
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Opep>kaHHS aHIUTIHY.

Tema 5. CuUHTeTHYHI BHCOKOMOJIEKYJISIPHI pe4OBUHM i MOJiMepHi MaTepiaju HA IX OCHOBI

Y4yeHb/yueHuns:
3HAHHEBMIT KOMIIOHEHT

nOACHIOE

CYTb MIOHATTS OJIMED;

peakmiidi momiMepuzamii 1
MIOJIIMEPIB;

HABOOUmMb NPUKIAOU

CHHTETHYHHUX BHCOKOMOJIEKYJISIPHUX PEUOBHH 1 MOJIIMEPHUX MaTepialliB Ha iX
OCHOBI;

PIBHSIHB peakIliil moximMepu3altii i oJiKOHICH AT,
JistibHiCHUI KOMIIOHEHT

po3pizuae

peakuii momimMepu3amii i MOJIKOHACHCAII]; TJIaCTMAcH, KayuyyKd, TyMy Ta

CHHTETHUYHI BOJIOKHA;

onucye

BJIACTHBOCTI MOJIIMEPHHUX MaTepiais;

nopienioe

MIPUPOHI, IITY4YHI i CHHTETHYHI BOJIOKHA, TUTACTMACH;

YCHAHOGTIE

NPUYMHHO-HACTIAKOBI 3B’SI3KM MDK CKJIagoM, OyIOBOIO, BIACTUBOCTSIMH Ta
3aCTOCYBaHHSIM MONTIMEPIB;

00OmMpuUMyeEmvC

npaBul OE3MIEYHOT0 MOBOMKEHHS 3 CHHTETUYHUMHU MaTrepianamu.
IinHicHMA KOMIIOHEHT

00tpynmogye

3HAYEeHHS IMOJIIMEPIB Yy CTBOPEHHI HOBUX MaTepiaiiB Ta CHHTETHYHHUX
BOJIOKOH.

MOJIKOHCHCAIT SIK CIOCOOIB  JOOyBaHHS

CunHTeTnuHi BHCOKOMOJIEKYJISPH1
PE4YOBHHH. [Honimepn. Peakuii
rmodiMepu3amii 1 TMOMKOHACHCAITII.
[Inactmacwu. Kayuyxu, ryma.

Hadinommwupeninn moniMepu Ta chepu
IXHBOI'O BUKOPUCTAHHSI.

BB monmiMepHHUX MatepialliB Ha
310pOB’s JIIOIWHA 1 JIOBK1JLJIA.
[IpoGnemu  yTwmizamii - momiMepiB i
I1acTMac B KOHTEKCTI  CTaJoro
PO3BUTKY CYCITIJIHCTBA.

CuHTETHYHI  BOJIOKHA:
BJIACTHBOCTI 1 3aCTOCYBaHHSI.

¢biznuni

Jemoncmpauii
13. 3pa3ku mmactmac, Kay4ykis,
C'YMH, CHHTETHYHHX BOJOKOH.

Hasuanvni npoekmu

24, CuHTeTHYHI  BOJIOKHA:  IX
3HAYEeHHS,  3aCTOCYBaHHI ¥y
mo0yTi Ta MPOMHUCIIOBOCTI.

25. Peumkitinar SIK €IUHUN
LUBITI30BaHUN CIIOCIO yTHITI3aIT
TBEpANX MOOYTOBUX BiIXOIIB.

26. IlepepobOxa moOyTOBHX
BIIXO/1B B VYkpaini Ta
PO3BHHEHHX KpaiHax CBITYy.

27. IlepcieKTUBH ONlep>KaHHS 1
3aCTOCYBaHHS MOMIMEPIB 13
Hanepes 3aJaHuMU

BJIACTHBOCTSIMH.
28. ocmimkeHHs. ~ MapKyBaHHS
BHPOOIB i3 MTOJIIMEPHUX

MarepiajiB i miacTmac.
29. BuroToBiieHHs  BHpOOIB i3
TUTACTUKOBHX TUISIIOK.

Hackpizni 3micmogi ninii

300pos’s i besneka. Exonoeiuna 6esnexa i cmanuil po3eumox.
HaiimommpeHrimnti mojiMepu Ta cepu iXHLOT0 BUKOPUCTAHHS.
BrmuB noniMepHUX MarepialiB Ha 30POB’ S IIOAWHU 1 TOBKIJUIA.

[Ipobnemu yTumizanii moaimMepiB i MIacTMac B KOHTEKCTI CTaJIOr0 PO3BUTKY CYCHIBCTBA.

Ipomaosancoka 8i0nosioaivbHicb.
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Brume nmoniMepHUX MarepiajiB Ha 370pOB’ Sl IIOAMHMY 1 TOBKUIIIS.

[Tpobnemu yTmiizalii moiMepiB i TIacTMac B KOHTEKCTI CTaJOro pO3BUTKY CyCIIIIBCTBA.

Hionpuemnusicmo i ghinancosa epamomuicmo
HatinommupeHinii noyiiMepu Ta chepr IXHbOT0 BUKOPUCTAHHSI.

Tema 6. BaratoMaHiTHICTD Ta 3B’SI3KM MiK KJacaMi OPraHiyHUX peYOBHH

Y4ens/yueHunus: 3B’3KM MK Kiacamu opraHiunux | Haeuansni npoexmu
3HAHHEBMI KOMIIOHEHT PEUOBHH. 30. HaiiBaxnuBimii XiMiYHi
NOACHIOE

MIPUYHHA 0araTOMaHITHOCTI OpTaHIYHUX PEUOBHH;

Haeooums npuUKIAOU

TOMOJIOTIB Ta i30MepiB;

CIOJYK 13 IPOCTHMHU 1 KPaTHUMH 3B’ I3KaMHU;

CIOJYK 3 PI3HUMU XapaKTePUCTUIHUMH ((PYHKIIOHATEHUMH ) TPYTIaMHU;

NPUPOTHHUX T4 CAHTETUYHUX O10JIOT1YHO aKTUBHHUX PEUOBUH.
JisnbHicCHUA KOMIIOHEHT

po3pizHae

OpraHivyHi CIIOIYKH 32 HAJIEXKHICTIO JI0 BiJIOBITHUX TOMOJIOTIYHUX PSIIIIB;

cKkaaoae

PIBHSIHHSL peakiid, sKi XapaKTepu3ylOTh T'€HETHYHI 3B’S3KW OpPraHiYHUX
CTIOJNYK;

oocnioicye

HasIBHICTh OPraHIYHMX KHUCJIOT y MPOAYKTaxX XapuyBaHHS 3a JONOMOIOIO
1HINKATOPIB;

YCMAaHo8aI0€

3B’SI3KM MK KJTaCaMH OPTaHIYHUX CITONYK;

GUKOPUCMOBYE

3HAHHS PO OPTaHiYHI CIIOIYKH JUISl TIOSICHEHHSI iX Pi3HOMaHITHOCTI;

00MPUMYEMbCA NPABUTL

0e3IMeYHOT0 TTOBOKEHHS 3 OPTaHIYHUMH PEUOBHHAMM.
IinHicHMA KOMIIOHEHT

yceioomaioe

HEOOXIJHICTh 3HAHHS BJIACTUBOCTEH PEYOBMHU ISl BCTAHOBJIICHHS ii BIUIUBY
Ha BJIaCHE 3I0POB’S 1 JOBKIJII,;

ponb opraHiyHOi Ximil y pO3B’A3yBaHHI CHPOBHHHOI,
MIPOOBOJIBEYOT TPOOJIEM, CTBOPSHHI HOBHX Marepiais;

€HEpPreTUYHOI,

3aranpHi TOHATTS TPO Oi0JIOTIYHO

aKTHBHI PEYOBHHH (BiTaMiHH,
(bepmeHTn).

Ponb opraHiuHOi Ximii y
pO3B’sI3yBaHHI CUPOBHMHHOI,

E€HepTreTHI-HOI, MPOIOBOIIBEIO0I ITpodIIeM,
CTBOPEHHI HOBHX MarTepiais.

BHPOOHMIITBA OpPTaHIYHOI XiMii B
VYkpaiHi.

31. JIOWINBHICTh Ta LIKIiIIMBICTH
010JIOTTYHO aKTHUBHHX J100aBOK.
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OUiHIOE
3HAYEHHS 010JIOTIYHO aKTUBHUX PEYOBHH ISl OPTaHi3MYy JFONWHHU;

nonynapusye

XIMIYHI 3HAHHS,

yceioomatoe

MIpaBoO Ha BIACHUH BUOIp 1 MPUHHATTS PIICHHST;

BiJINIOB1IaIbHICTB 32 30€peKEeHHS JOBKULIS BiJl IIKiATUBUX BUKUIIB;

BUCTIO6TIIOE CYOHCEHHA

PO MOKJIMBOCTI BUKOPHCTAHHS OPraHIYHMX CIHOJYK 3aJie)KHO BiA iXHIX
BJIIACTHUBOCTE;

00Tpynmosye

3HAYEHHsI OPraHiYHUX PEUYOBHH Y CTBOPEHHI HOBUX Marepiais;

podumb 8UCHOBKU

PO BAYKJIMBICTH 3HAHD PO OPTaHIgHI CIIOTYKH.

I'pomaosncera sionosioanrsricms. 300pos’s i 6esnexa. Exonoeiyna besnexa i cmanuti pozeumox. Ilionpuemnusicms i ghinancosa epamomuicmo

BionoriuHo aKTHBHI PEYOBHHHU.

Poib opranigHoi XiMii y po3B’s3yBaHHI CHPOBUHHOI, €EHEPreTHIHO1, POAOBOIBIO0T IPOOIeM, CTBOPEHHI HOBUX MaTepialiBb.

11 kaac

70 Tox, 2 rox Ha THXKICHB

QuikyBaHi pe3yJbTaTH HABYAJIbHO-M3HABAJIbHOI TislILHOCTI |

3MicT HABYAJBLHOI0 MaTepiaay

IIpakTHYHA YacTHHA

Tewma 1. Ilepiognunnii 3aK0H i nepiognyHa cucTeMa XiMiYHHMX eJ1eMeHTIB

YdeHb/yuyeHUISA:
3HaHHEBUIT KOMIIOHEHT
Hazueace
s-, p-, d-ej1eMeHTH 3a IXHIM MicIleM y epioANYHIN CHCTeMI;
noACHIOE
BaJICHTHICTh 1 CTYIiHb OKHCHEHHS €JeMEeHTIiB 2 1 3 mepiofiB y OCHOBHOMY i
30y’>KEHOMY CTaHaX aToMiB;
HaeoOoumsv NPpUKIAOU
s-, p-, d-eeMeHTiB.
JistibHiCHUI KOMIIOHEHT
cKaaoae

SIBute MePiOINIHOT 3MIHHA
BIIACTHBOCTEH €JIeMEHTIB i1 IXHIX CITONyK
Ha OCHOBI YABJEHb NpPO EJIEKTPOHHY
OyZI0BYy aTOMIiB.

EnextponHi i rpadiuHi eneKTpoHHI
tdbopmynmu aromiB s-, p-, d-eJIEeMEHTIB.
[IpuHiun «MiHIMaIBEHOT €Hepriin.

30ymkeHuid cTaH aroMa. BayieHTHi
CTaHW eJeMEHTIB. MOXIHBi CTyIeHi
OKHCHEHHS HEMETaJIIYHHUX €JIeMEHTIB 2 1
3 nepioxis.

Jemoncmpauii

1. Pi3Hi BapiaHTH TIepPiOTUIHOI
CUCTEMH XIMIYHUX EJICMCHTIB
(moBra 1  xopotrka  opmu,
BipTyansHi 3D).

2. ®opmu €JIEKTPOHHUX
opbitaneii (y Tomy  umchi
3D-nmpoekTyBaHH:).

3. Moneni  aromiB  s-, p-,
d-ememeHTiB (Y TOMYy YHCIi

3D-npoekTyBaHHS).
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€JIEKTPOHHI 1 rpadivHi enekTpoHHI (GopMynn aTomiB s-, p-, d-enemMeHTIB
(Depym) 1-4 mepioniB 3 ypaxyBaHHSIM MNPUHIUITY «MiHIMATBHOI €HEPTii»;

aTOMIB HEMETATIYHUX eJIEMEHTIB 2 i 3 TepiofiB Y OCHOBHOMY 1 30yIXKSHOMY
CTaHax;

ananizye

BiIMIHHOCTI €IeKTPOHHUX KOH(]Irypariii aroMis s-, p-, d-enemenTiB (Depym)
1-4 nepiogis;

nopienioe

MOKJTUBI CTYII€HI OKMCHEHHSI HEMETATIYHHUX eJeMEeHTIB 2 1 3 mepiofis, 10
3HAXOMATHCS B OJIHIN TPYIIi, HA OCHOBI €JIEKTPOHHOI OyIOBH IXHIX aTOMIB.
IinHicHMiA KOMIIOHEHT

00tpynmosye

MEPIOANYHY 3MiHY BIACTHBOCTEH €JIEMEHTIB 1 IXHIX IPOCTHX PEYOBHH Ha
OCHOBI €JIEKTPOHHO]I Oy/IOBH IXHIX aTOMIiB;

BUCTI06TII0€E CYOICEHHA

HIOJI0 3aCTOCYBAaHHS MEPIOIUIHOTO 3aKOHY JUIS Nepen0ayeHHs BIacTUBOCTEH
11T1e He BIAKPUTHX €JIEMCHTIB.

Haguanwvni npoexmu

1. CTBOpEHHS 3D-monenei
aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHS PamiOHYKIiiB Y
MEIUIINHI.

3. BukopucTtanas paaioaKTHBHHUX
i30TOMIB  SIK  IHAWKATopiB Yy
TBapUHHUITBI, apXEOJIOTii.

Hackpi3Hi 3micToBi JiHil
Hionpuemnusicmo i ghinancosa epamomuicmo

SIBuIe nepioMYHOT 3MIHHU BJIACTMBOCTEH €JIEMEHTIB 1 IXHIX CIIOJIYK Ha OCHOBI YSIBJICHB PO €JICKTPOHHY OY/JIOBY aTOMIB.

Tema 2. XimiuHuii 38’5130k i 0y/10Ba peYOBUHH

Y4yeHb/yueHuns:
3HAHHEBMIT KOMIIOHEHT
YCManoee
BUJIM XIMIYHOTO 3B’SI3Ky B PEUOBHHAX 3a IXHIMHU QopMynamu;
Haeooumsy npuKIAOU
PEUYOBHH i3 PI3HUMHU BHJIAMH XIMiYHOTO 3B’SI3KY;
aMOp(HUX 1 KPUCTATITHIX PCUOBHH.
JifaabHiCHUI KOMIIOHEHT
ROACHIOE 8IOMIHHOCHI
B MEXaHi3MaX yTBOPEHHs KOBAJICHTHHMX 3B’S3KIB y MOJICKYJI aMOHIaKy Ta
HOH1 aMOHIIO;
MiX aMOp(HAMU 1 KPUCTATIYHUMU PEIOBUHAMH,
npoznosye

fIOHHHﬁ, KOBaJICHTHHM, METAIIYHHH,
BOJHEBHUH XiIMI4HI 3B’SI3KH.
JloHOpHO-aKIeTTOPHUIA MEXaHI3M
YTBOPEHHS KOBAJIEHTHOTO 3B’S3Ky (Ha
MIPUKIIAli KaTiOHy aMOHII0).

Kpucramiyauii 1 amopdHuii cranu
TBEPANX PEYOBHH. 3aeXHICTD
(bi3MYHMX BIACTHBOCTEH pPEYOBUH Bil
iXHBOT OyJI0BH.

Jemoncmpauii

4. Mogemi pi3HHX TUIIIB
KPHUCTAJIIYHUX TIparok (y ToMy
gucii 3D-npoekTyBaHH).

5. YTBOpeHHsI aMOHIN XJIOpHIY 3
aMOHIaKy 1 TiIporeH XJIOpHUy.

6. 3pazku KPUCTATITHIX 1
aMOp(HUX PEUOBHH.

Haeuanwvni npoekmu

4. 3actocyBaHH: piaKux
KpPHCTAJIIB.

5. BUKOpUCTaHHS  pEYOBHMH i3
piI3HUMH ~ BHIAMH  XIMIiYHHX

3B’SI3KIB y TEXHIIII.
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(i3WYHI BIACTUBOCTI PEYOBHUH HA OCHOBI iXHBOI Oy/lIOBH Ta Oy/IOBY PEYOBUH
Ha OCHOBI 1XHiX ()i3UYHHUX BIACTHBOCTEH.
IinHicHMiA KOMIIOHEHT

OUyiHIO€

Ha OCHOBi OyIOBHM MOJIEKYJ BOIAM 1 CIHPTIB MOXKIHUBICTH YTBOPEHHS
BOJIHEBOTO 3B’S3KY MiXX MOJIEKYJIaMH BOJIH, CITUPTIB, BOIM i CITUPTIB;

BUCTI06TII0€E CYOICEHHA

HIO0 3aJIE)KHOCTI MK BHKOPHCTAaHHSM PEYOBHMH Ta iXHBHOIO OyHOBOIO i
BJIACTHBOCTSIMH.

6. 3Ha4eHHS BOJHEBOTO 3B’SI3KY
TUTS opranizaiii CTPYKTYD
OiononimMepis.

Hackpi3Hi 3micToBi JiHil

300pos’s i besneka. Exonociuna 6esnexa i cmanuii pozsumox. Iionpuemaugicmo i pinancosa epamomuicme.

3anexHicTh (hI3UYHUX BIACTHBOCTEH PEUOBHH BiJI IXHBOI OYIOBH.

Tema 3. XimiuHi peakiii

Y4yeHb/yueHuns:
3HAHHEBMIT KOMIIOHEHT

NOACHIOE

BIUIMB DPI3HUX YHMHHWKIB Ha 3MiIIEHHS XIMI4HOI piBHOBarW, Ha TigPOJIi3
COJIeH;

MIPUHIIMII JTii TaJIbBAHIYHOTO €JIEMEHTA;

HABOOUmMb NPUKIAOU

HEOOOpPOTHUX 1 00OPOTHUX XIMIYHUX peaKiliii.
HisnbHiCHUA KOMIIOHEHT

cKaaoae

PIBHSIHHSI peaKIIiil TiIpoi3y CoJei;

po3pizHae

HEoOOpPOTHi 1 000pOTHI XiMiuHI peakuii;

xapaxkmepu3sye

CYTbh XiMIYHO{ piBHOBAar#, TipOITi3y COJICH;

npoznosye

MOXJIMBICTh PEAKIIil TiApoIizy COJeH;

pH cepenoBuia BOTHIX PO3YUHIB COJICH;

dobupac

YMOBU 3MIIIIEHHsS] XiMiYHOi pIiBHOBaru OOOPOTHHUX TPOIECIB Ha OCHOBI
npunnuny Jle Hlarense;

00mMpuUMy€EmMbCs PABUJ OS3MEKH MiJ] YaC BUKOHAHHS XIMIYHUX JOCIIIIB;

HeoGopotHi 1 o00opoTHi XiMiuHi
nporecu. XimiuHa piBHOBara. [IpuHImn
Jle Ilarensbe.

INippomi3 conei.

[loHATTA mpO ragbBaHIYHUN €IEMEHT
K XIMIYHE JDKEpeNo eNEeKTPUYHOTO

CTPYMY.

Po3paxynkosi 3agaui

1. O6uncnenns 3a XIMIYHUMHA
PIBHSHHSIMHU BiTHOCHOTO BHXOIY
MPOIYKTY PEaKIlii.

JlaGopaTtopHi nocJaiau

1. Buznauennss pH cepenosuiia
BONHMX pO3YMHIB colell 3a
JOTIOMOTOI0 1HJMKATOPIB.

Hapuanbui npoexkTn
7.lanpBaHiYHUN ~ €leMEHT 3
KapTOILTi, JINMOHY.

8. Bumu 1 mnpuHOMOHM pOOOTH
MaJIUX JDKEpell  eNeKTPUIHOTO
CTPyMYy, YTHITI3AIlis iX.
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eKchepumenmanbHo BU3Ha4ae pH cepenoBuIlla BOAHUX PO3UYHMHIB COJIEH 3a
JIOTIOMOT OO 1HAMKATOPIB;

00uucn0€ 3a XIMIYHUMHU PIBHAHHSAMH BiIHOCHHUI BHUXiJ MPOAYKTY peakLii,
00rpyHTOBYIOUM 00paHmii CrIOCiO pO3B’A3aHHS.
HinHicHNi KOMIOHEHT

sucnoentoe cyoxcenna npo 3HadeHHs npuHnuiy Jle Illarenbe B kepyBanHi
XIMIYHUMU POIIECAMU;

00tpynmosye

3HaYeHHS 00OPOTHUX IMPOIECIB y JOBKIII, MPOMHUCIOBUX BUPOOHHUIITBAX;

BIDIVB TiApoizy coneit Ha pH rpyHTiB;

OUiHIO€ HETAaTUBHUI BIUIMB HA EKOJOTII0 BiANMpPalbOBAaHMX TaJIbBAaHIYHHX
CJICMCHTIB 1 0ompumy€emupcs IPaBWII iXHBOI yTHITI3AIl].

Hackpi3Hi 3micToBi Jinii
Hionpuemnusicmo i ghinancosa epamommicmo
[ToHATTSI PO raJIbBaHIYHUHA EJIEMEHT SIK XiMidHE JUKEPETI0 CTPYMY.

Tema 4. Heopraniuni peyoBun# i ixHi Ba1acTuBocTi

Y4yeHb/yueHnns:
3HAHHEBHMII KOMIIOHEHT

Hazueae

HaWTIOMIUPEHIIIT Y TIPUPO/II METaJIiYHI 1 HEMETaIIYHi €JIEMEHTH;

NPEACTAaBHUKIB  KJIACiB HEOPraHIYHUX CHOIYK 33 CHCTEMaTHYHOIO
HOMEHKJIATypOIO;

NOACHIOE

CYTh SIBHIIIA aJIOTPOITii;

BiIMiHHOCTI BIIaCTUBOCTEH anmoTporHux Moaudikainiii Oxcureny, Cynbsdypy,
Kap6ony, ®ocdopy IXHIM KUTbKICHUM CKJIaoM abo OyI0BOI0;

CYTh sIBHINA ajicopOlii; aHTPOIOTEHHI 1 NPHUPOAHI NPUYHHU TIOSIBH B
arMocdepi OKCHIIIB HEeMETaJIIIHUX SJIEMEHTIB;

Haeooumsy npuUKIAOU

anorponHux wmoxaudikaniin Oxcureny, Cynbdypy, KapOony, Docdopy;
CTIOJIyK HEMETaiuHuX elleMeHTiB 3 [igporeHom (TigporeH XJIOpHI, TiApOTeH
cynbdin, aMOoHiaK);

B32€MO3B’SI3KiB MK PEYOBHHAMU.

JisiIbHiCHM A KOMIIOHEHT

cKaaoae

Hemeranm. 3araigrHa
XapakTepucTHKa HemeraniB. DizuuHi
BJIACTHBOCTI.

Amotporist. AmotpornHi
Momudikalii peYoBHMH HEMETaTIYHUX
€JICMEHTIB.

SABurie agcopOIrii.

OxuncHI Ta BIHOBHI BIIaCTHUBOCTI
HeMeTaliB. 3aCTOCYBaHHS HEMETAIB.

Cronyku HEMETaTiYHUX CJICMEHTIB
3 Tigporenom. OcoOIUBOCTI BOIHUX
PO3YHHIB IMX CIOJYK, IX 3aCTOCYBaHHSI.

OKcuaM HEMETAIIYHHUX €JIEMEHTIB,
iX yMicT B atMocepi.

Kucaoru. KucnorHi JTOII.
Ocob6nuBoCcTi  B3aeMofnil MeTamiB 3
HITPaTHOO i KOHIIEHTPOBAHOIO

CyNb(haTHO KHCIOTaMHU.

Po3paxyHnkosi 3apaui

2. O0umcIeHHs KIJIBKOCTI
pedoBUHHM, MacH abo 00’emy
MIPOAYKTY 3a PiBHAHHAM XiMITHOT
peaxiii, SKIo OAWH i3 peareHTiB
B35TO B HAJUIHIIIKY.

JeMoHcTpanii
7.3pa3kn  MeTajmiB 1 IXHIX
CIUIaBiB.

8. 3pa3ku HemeTalliB.

9. Moneni KpUCTaTidYHUX TIPATOK
AJIOTPOITHUX Monudikarii
Kapbony 1 Cymsdypy (y TOMy
yucai 3D-npoekTyBaHHS).

10. BusiBnenHs y po34uuHi
karioHiB @epymy(2+)
(BipTyansHo), Depymy(3+)
(BipTyansHO), bapiro, amoHir0.
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PIBHSIHHSI, IO MATBEPIKYIOTH BIJHOBHI BJIACTUBOCTI METAIIB, 30KpeMa
ATIOMIHIFO 1 3amiza (peakIiii 3 HeMeTallaMH, BOJIOIO, KHCJIOTaMHU i COJISIMH B
pO3unHax);

OKHCHI BJIACTUBOCTI HEMeTaliB (KUCEHb, CipKa, ByIJelb, XJIOP) B PEAKIIiAX 3
BOJIHEM 1 MeTaJlaMHu;

BIJTHOBHI BJIACTHBOCTI
METaIIYHUX €JIEMEHTIB;

peakiiifi, SKi XapaKTepU3yIOTh OCOOJUBOCTI BOJHHMX PO3YHHIB TiIPOTeH
xyjopuny (3 OCHOBamHM), TiaporeH cymbdimy (3 mnyramm), amoHiaky (3
KHCJIOTaMH);

peakwii, sIKi XapaKTepu3yIoTh XiMi4Hi BIaCTHBOCTI Ta OEPKaHHSA OCHOBHUX,
KHUCJIOTHUX Ta aM(pOTEPHUX OKCHIIB;

KHCJIOT, OCHOB, am(oTepHUX riapokcuaiB (AnroMiHito 1 [IuHKY), cepenHix i
KHACIUX COJICH;

peakuii HITpaTHOI 1 KOHLEHTPOBAHOI CyJAb(aTHOI KUCIOT 3 MarHiem,
LIMHKOM, MiJIJTIO;

xXapaxkmepu3sye

MeTand i HemeTanH, ixHi (i3W9YHI BIACTHBOCTI Ta 3aCTOCYBaHHSA (y TOMY
YHCITi CTJIABIB METAIIB);

3aCTOCYBaHHS T1JIPOTEH XJIOPHUIY, TIAPOTeH Cyabdimy, aMOHiaKy;

¢bi3nyHi Ta XiMiYHI BJIACTHUBOCTI (B3a€MOIS 3 MarHi€M, IUHKOM, MiJUIIO)
HITpaTHOI 1 KOHIIEHTPOBAHOI CYIb(aTHOT KHUCIIOT;

3actocyBaHHs rizpokcuniB Harpiro i Kansito;

TIOUIMPEHHS COJIeH y MPHUPO;

CKlad0ae TUlaH JIOCHIIKEHHS Ta eKCHEePUMEHMAIbHO 6CHIAHO8IIIOE
TEeHETHYHI 3B’ I3KHM Mi’K HEOPTaHIIHUMH 1 OPTaHiYHUMHA PECIOBHHAMHU;

nopignrwe

(hbi3uuHi Ta XIMiYHI BJIACTMBOCTI METaNiB (QJIFOMIHIN 1 3aJ1i30) i HEMETAaJIIB,
OKCHJIIB METAJIIYHUX 1 HEMETAIYHUX €JIEMEHTIB;

0COONMMBOCTI BOAHMX PO3YMHIB TiAPOTEH XJIOPHIY, TiAporeH cymbdimy,
aMOHiaKy;

ocHOB (rinpokcuaiB Harpito i Kanbuiro);

ananizye i maymayums pe3yabTaTy JOCIIKCHB;

npoznosye pH cepenoBuIna KUCIOTHHX 1 Ty)KHUX IPYHTIB;

YCMAaHO6I0€ TEHETUYH] 3B’A3KHM MK OCHOBHHUMH KJacaMd HEOpPIraHi4HUX

BOIHIO ¥ BYyINEII0 B pEaKIisfiX 3 OKCHIAMH

CIIOJTYK;

3arajgpHa XapaKTEpPHUCTHKA METalliB.
®i31YHI BJACTUBOCTI METaJIiB HA OCHOBI
iXHBOT OyJIOBH.

AmoMiHIE 1 3a1i30:
XIMIYHI BJIACTUBOCTI.

¢biznuni 1

3acTocyBaHHS METaliB Ta iXHIX
CILIaBIB.
OCHOBH. BnactuBocri,

3acTocyBaHHs rifpokcuniB Hartpito 1
Kanswiro.

Comi, iX momWMpeHHS B MPHUPOAIL.
Cepenni Ta xuchi comi. [loHATTS TIpO
JKOPCTKICTH BOOM Ta crmocobm  ii
YCYHEHHS.

CyyacHi cuiikaTHi MaTepiaim.

MinepansHi gobpusa. [loHsTTs MIpo
KHCIIOTHI Ta JIyXHI IPYHTH.

SIkicHI peakinii Ha esKi HOHU.

Bionoriune 3HaYeHHS MeETaJIIYHUX 1
HEMETaTiYHUX eJICMEHTIB.

I'enernyni 3B A3KM MiXK OCHOBHUMHU
KJIacaMU HEOPTraHIYHUX CIOJIYK.

JlaGopaTtopHi nocJiau
2. HocmimkeHHs aacopOmiitHOi
3IATHOCTI aKTHBOBAHOTO BYT1JIIS

Ta  aAHAJOTIYHUX  JIKapCHKUX
MIperaparis.

3-6. BusBneHHss y  pO34HHI
KaTiOHIB Depymy(2+),

®epymy(3+), bapiro, amoHir0.
7, 8. BusaBneHHs y poO3YHHAX
CHIIIKaT- 1 opTodochaT-ioHiB.

I[IpakTu4Hi podoTn

1. locaiKeHHsl SKICHOTO CKIIaTy
CoJIeH.

2. 'enetnyni 3B’ S3KU
HEOPraHIYHUMH PSYOBHHAMU.

MIX

HapuanbHi npoexkTn

7. Ty4Hi anmMa3u y TeXHIII.

8. PamionanbHe  BUKOPUCTaHHS
Io0puB Ta mpoOiieMa OXOPOHH
JOBK1IJIS.

9. 3amobiraHHs HEraTUBHOMY
BIUIMBOBI HITpaTiB Ha OpraHism
JIIOTUHH.

10. Heopraniuni  pedoBUHH Y

(hapmartii (abo JIOMAITHIH
anTeulIli) 1 XapyuoBiit
MIPOMHUCIIOBOCTI.

11. KucaorHi momti.

12. Hocmimxens pH 1pyHTIB
cBoei micneBocti. CkiamgaHHs
KapTu POAIOYOCTI.

13. BractuBoCTi 1 3acToCyBaHHS
KapOOHAaTIB, HITpaTiB i
optodocdaris TYKHHAX i
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npoeodums SAKiCHI peakiii W BuU3Hauae B po3umHax HoHu: Pepymy(2+),
®epymy(3+), ocamkyrounm ix Iyramu, bapilo, aMoHi0, CHmiKar- 1
optodochar-ionu;

oocnioicye

SIKICHHAM CKJIaJI COJICH;

afcopOIiiiHy 31aTHICTh aKTHUBOBAaHOTO BYTLLIS Ta aHAJIOTIYHUX JIIKaPCHKUX
mpemnaparis;

ananizye BUIN >KOPCTKOCTI BOIM 1 Mpononye Oe3MedHi crnocoOu yCyHEHHs
YKOPCTKOCTI BOZIM Y TIOOYTI;

dompumyembca paBui OE3MEKH iJ] YaC BUKOHAHHA XIMIYHUX JOCIIIIB;

004uCNI0€ KUTBKICTh PEUOBHHH, Macy abo 00’eM MPOOYKTY 3a PIBHAHHSIM
XIMIYHOT peaKIlii, SKIIO OMH 13 PEareHTIB B3ATO B HAJJIUIIKY, OOTPYHTOBYHOUYH
o0OpaHuii cioci6 po3B’si3aHHS.

HinHicHUA KOMIIOHEHT

POOumb 6UCHO6KU HAa OCHOBI CITIOCTEPEKEHB;

00tpynmosye

3HAYEHHS AJIOTPOITHUX IIEPETBOPECHB;

MPUYUHY iICHYBaHHS KHCJIOTHHX 1 JIy>)KHUX TPYHTIB;

ouinoe

Oionoriune 3HaueHHs Meraniunux (Kameiito, Kamiro, Harpito, MarHito,
®epymy) 1 Hemeramiuaux (Oxcureny, Hirporeny, Kap6ony, Docdopy,
TaJIOTCHIB) €JIEMEHTIB;

HalBaXXITUBIIINX NPEACTABHUKIB OCHOBHHX KJIACIB HEOPTAaHIYHUX CIIONYK;

00600umy

MPaKTUYHY 3HAYYIIICTh SABHUINA aacopOiii, MeTasiB i HEMETaliB Ta CIHOIYK
METAJIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

YIUTUB KOPCTKOT BOAU HA MOOYTOBI MpHIaay 1 KOMyHIKallii;

GUCII06JII0€ CYOIHCCHHA

o710 610JI0TIYHOI PO 030HY 1 HOT0 3aCTOCYBaHHS, €KOJIOTIYHUX HACII/IKIB
BHUKHIIB B arMocepy okcuziB Kapoony, Hitporeny, Cymsdypy;

KHCJIOTHUX JIOLIIB, MapHUKOBOTO €(eKTy, HepaliOHAIFHOTO BHUKOPHCTAHHS

MiHEpaabHUX JTOOPUB.

Ty’)KHO3EMEIbHUX  MEeTalliIHUX

€JIEMEHTIB, COJIEH aMOHIIO.
14. VYcyHeHHS TUMYacoBOi
MOCTIMHOT JKOPCTKOCTI BOJIH.

i

Hackpi3Hi 3micToBi Jinii
I'pomaosanceka sionosgioarvHicmo
KucnorHi gomi.
[TOHATTS PO KOPCTKICTh BOJM Ta CIIOCOOU 11 YCYHEHHSI.
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300pos’s i besnexa
SIBuime agcopoOmii.

3acTocyBaHHs BOOHUX PO3YHMHIB TIPOreH XJIOPHIY, FAPOreH Cyab(iry, aMOHiaKy.

KucnorHi momi.

BractuBocrti i 3actocyBanHs TinpokcuniB Harpito i Kanbiriro.

[ToHATTS TIPO KOPCTKICTH BOMU Ta CITOCOOM ii yCYHEHHS.
Exonozciuna 6esnexa i cmanuii po3eumox

SBurie agcopOii.

3acTocyBaHHsI BOJHHX PO3YHHIB TiJPOTeH XJIOPHIY, TIPOTeH Cyab(imy, aMOHIaKy.

Kucnotni nomi.

Hionpuemnusicmo i ghinancosa epamomuicmo
®i3uYHI BIaCTUBOCTI METAJIIB HA OCHOBI IXHBLOI OYIOBH.
ANFroMiHiH 1 3a71130: (i3u4HI 1 XIMIYHI BIACTUBOCTI.
3acTtocyBaHHS METaJiB Ta iXHIX CIUIaBiB.
3acTocyBaHHs HEMETANIB.

3acTocyBaHHS BOJHUX PO3UUHIB TiIPOTreH XJIOPUIY, TIAPOreH Cyib(diry, aMOHiaKy.

BractuBocrti i 3actocyBanHs TinpokcuniB Harpito i Kanbiriro.
[ToHATTS TIPO KOPCTKICTH BOMU Ta CITOCOOM i1 yCYHEHHS.

OO04rCIeHHs! KUTBKOCTI peYOBMHH, Macu ab0 00’ €My NPOAYKTY 3a PiBHSIHHSAM XiMI4HOI peakuii, sIKIO OJHH i3 PEarcHTiB B3STO B HAJUIMIIKY.

Tema 5. Ximisi i mporpec Jwacrea

Y4yenb/yueHnus:
3HAHHEBHMIT KOMIIOHEHT

HABOOUMb NPUKIAOU 32CTOCYBAHHS XIMIYHUX CIIONYK Y PI3HUX TalIy3sX Ta y
MOBCSIKJICHHOMY KHTTI.
IinHicHMi KOMIIOHEHT

oyinloc 3Ha4YCHHs XiMii y CTBOPEHHI HOBHX MarepiasiB, PO3BUTKY HOBHX
HampsIMIB TEXHOJIOTiH, PO3B’sA3aHHI MPOAOBOIBUOI, CHPOBHHHOI, €HEPreTHYHOI,
eKOJIOTi4HOT IpolITeM;

yceioomaioe

3HaueHHA HOBOi (hinocodii y ximii 1 BIacHoi rpoMaAsSHCHKOT MO3MLIT IS
peaizaliii KOHIIEMIii CTaJIor0 PO3BUTKY CYCIiIbCTBA;

MIPUYIUHHO-HACIIIIKOB1 3B’ 3KH y MPUPOJIi Ta 11 MIHHICTH 1 MUTICHICTD;

MpaBO Ha BIACHUH BUOIp i MPUHHATTS PIIICHHST;

BiJINIOBIIaIbHICTE 32 30epeKEeHHS JOBKULIS BiJl IIKiATUBUX BUKHIIB;

nonyaapu3ye XiMidHi 3HaHHS;

Ponp ximii y CTBOpeHHI HOBHX
MarepiajiB, PO3BUTKY HOBHX HampsMiB
TEXHOJIOTIH, PO3B’s3aHHI MPOOBOIBYO],
CHUPOBUHHOI, EHEPTETUIHO1, €KOJIOTYHOT
mpoOIeM.

«3eneHa» Ximis: cydacHi 3aBIaHHS
nepes XiMIYHOK HAyKOK Ta XIMIYHOIO
TEXHOJIOTIETO.

HaBuajibHi npoexkTH

15. Bupimenss npobieMu
yThmi3anii pi3HHX BUIB
CJIEKTPUIHUX JIaMIIL.

16. IlinroroBka ece iHO3E€MHOIO
MoBoto «Pomp XiMmil y Moemy
KHUTTI».
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Kpumuuno cmaeumuscsa 10 XiMiuHoi iHQopMaIlii 3 pi3HUX JKEpe;

GUCII08TIIO€ CYOIHCEHHA

II0JI0 3HAYEHHS XIMIYHUX 3HAHD SIK CKJIAAHUKA 3arajlbHOi KyJIbTYPH JIIOIUHH;
PO BIUIMB JisUILHOCTI JIFOMUHM Ha JOBKIJUIS Ta OXOPOHY HOTO Bij 3a0pyIHEHB;

6upodAE 61aCHI cMasienHs 0 TPUPOJH K HAMBUIIOT IHHOCTI.

Hackpi3Hi 3micToBi JiHil
I'pomaosncera sionosioarvHicms. 300po6’s i 6esnexa. Exonociuna besnexa i cmanuti pozeumox. Ilionpuemausicms i ¢hinancosa epamomuicme.

Ponp ximii y CTBOpeHHI HOBHX MarepiaiiB, PO3BUTKY HOBHX HAIPSMIB TEXHOJOTIH, PO3B’s3aHHI MPOJOBONBYOI, CHPOBHHHOI, EHEPTETHYHOI, €KOJIOTTUHOT
poOIeM.

«3eneHay ximis.




