I[TOI'OJIXKEHO
Ha 3acijanal MeToanJHoil paau
Bix 30.08. 2018 poky mpoTtokos Ne 1

Po0oua ocBiTHS nporpama 3 npeamera «Ximist»
Po3po0jieHa Ha OCHOBI HaBuajbHOI mporpamu 3 mnpeamera «Ximis» 10-11 kmaciB (piBeHb CTaHIAPTY)
3araJlbHOOCBITHIX HaBUAJIbHHUX 3aKJIa/iB, 3aTBEPKEHOI Haka30M MiHicTepcTBa OCBITH 1 Hayku Ykpainu Big 23.10.2017 Ne

1407.
Po6oya ocBiTHS nporpama € JOriYHUM MPOJOBKEHHSIM HaBYAJIbHUX KYPCIB OCHOBHOI IIKOJIM 1 BUKJIAJAEThCS TAKUM

YUHOM:
3 HUX:
No Kinbkicte | maboparopuux, | KonrposnbHi
3/m Haspa Temu rOJINH npaimqlimx , p:é)om
pOOIT.
1. | IloBTOpEHHS MOYATKOBUX MOHSTH PO OpraHivH1 2
pEYOBUHU
2. | Teopist Gy0BH OPraHiYHHX CIOTYK 2
3. | ByraeBoani 8
4. | OkcureHoBMIiCHI OpraHiuHi CoayKHu 29 6 2
5. | HiTporeHOBMiCHI OpraHiui croayku 8 2
6. | CuHTeTHYHI BUCOKOMOJIEKYIISIPHI PEYOBUHHU 1 5 5
MOJIIMEPHI MaTepiajin Ha iX OCHOBI
Ycboro roqun 48 10 2




INOACHIOBAJIBHA 3AITMCKA

Ha cydacHomy eTami po3BUTKY CYCHUIBCTBA BCE OUYEBUIHIIIMM CTa€ 3HAYEHHSI MPUPOJHUYMX HAYK AJS peanizalii KOHLEMIIi cTaaoro
po3BUTKY. He BUnaakoBo B pi3HHX KpaiHax CBITY MHJIbHA yBara MPUAUISAETHCS BAOCKOHAICHHIO CUCTEMH MPUPOJHUYOL OCBITH, B TOMY YHCI1 i
xiMiuHOi. PedopMyBaHHS cUCTEMHU OCBITH IPH LIbOMY Iepeadadae ii BIIKPUTICTh 1 BapiaTUBHICTh, PI3HOMAaHITTS (OPM 1 METOIB oprasizaiii
HABYAIILHOT IsUTLHOCTI, TOOTO MU(EpEHIIiallif0 HABYaHHSI.

Ximis, Oyaydr IpUPOJHUYUM MPEIMETOM, Ma€ BEIIMUEC3HUN TOTEHIIa] HaBYaHHS 1 PO3BUTKY. be3 3HaHHS 1 po3yMiHHS XiMiuHOI hopMu
PyXy MaTepii HEMOXKIIMBO YSBUTH cO0i CydacHy HayKOBY KapTHHY CBITYy. AJDKe CBiT, IO HAC OTOYY€E — II€, MEPII 3a BCE, CBIT PEUOBHH, SIKi €
OCHOBOIO KHBOI 1 HEKUBOI TPUPOIH.

HaBuanbna nporpama 3 ximii mas 10-11 knaciB 3akiafiB 3arajibHOT cepeqHbOI OCBITH po3pobiieHa Ha mijacTaBi [lepkaBHOTO CTaHIApTy
0a30BoOi 1 MOBHOI 3arajgbHOi CepelHbO1 OCBITH, 3aTBEepAkeHOro nocraHoBoto Kabinery MinictpiB Ykpainu Big 23.11.2011 Ne 1392. IIporpama
IpU3HaYeHa JJI1 HaBYaHHS XiMii Ha piBHI CTaHAApPTy, TOOTO y Kiacax, A€ XiMisg He € MpOoiIbLHUM MPEAMETOM. 3MICT MporpaMu 0a3zyeTbcs Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMH B OCHOBHIH IIKOJMI, 1 € APYTUM — BUILIUM KOHIICHTPOM BUBUEHHS XiMii.

VY mpoueci HaBYaHHS MpeAMETa MOXKHA BHUKOPUCTOBYBATH [OJATKOBI T'OJWHU HABYAJIBHOTO IUIAHy, IO MPU3HAYEHI A1 BUBUYEHHS
CIelKypcCiB, (aKyJIbTaTUBIB 1 KypCiB 3a BUOOPOM, OPIEHTOBAHUX, 3AJICKHO BiJ MPOQIII0 HABUYAHHS, HA MOCUJICHHS MIXIPEIMETHHX 3B’S3KiB
XiMii 3 IHIIMMH HayKaMHu.

BuBueHHs XiMmii y cTapiiiil KOl Ha PiBHI CTaHJIApTy CHOpPSIMOBaHE Ha Mojajiblle (opMyBaHHS y BUIYCKHUKIB HAYKOBOI'O CBITOTJISAY,
XIMIYHOI KyJbTYPH SIK CKJIaJIHUKA 3arajbHOi KyJIbTYPH CY4acHOT JIFOJWHU 1 PO3BUTKY iXHBOTO TBOPUOTO MOTEHIIANy 3aJylsl YCHIIIHOI coliai3arii
B CY4aCHOMY CYCHUJIbCTBI.

BumyckHMKH cTapioi KoM — 1€ HTICHI 0COOUCTOCTI, BCEOIYHO PO3BUHEHI, 3/1aTHI A0 KPUTUYHOTO MHUCIICHHS; TPOMAJIIHU 1 aTpioTH 3
AKTUBHOIO KUTTEBOIO TO3MINEI0, SKi JIIOTh 3TITHO 3 MOPaIbHO-€TUYHUMH MPHUHIMIIAMUA 1 TPUMMAIOTh BiMOBIAANbHI PIllIEHHS; 1HHOBATOPH,
TOTOBI 3MIHIOBaTH HaBKOJHILHIM CBIT, pO3BUBATH €KOHOMIKY, KOHKYpYBAaTH Ha PUHKY Mpalli, BUNTHCS BIIPOJOBXK KHUTTS.

Mera HaBuaHHS XiMii Ha pIBHI CTaHIApTy BIANOBIJAa€ METI IMOBHOI 3arajbHOI CEpPEJHbOI OCBITH 1 MoyArae y 3abe3nedeHHI
3araJlbHOOCBITHBOI MIATOTOBKM 3 MPEAMETa, 110 nepeadadyae YMIHHS MOSCHIOBAaTH XIMIYHI SBUINA, pOOUTH OOIPYHTOBAaHI BUCHOBKHU PO HUX,
YCBIJIOMJTFOBATH BIUIMB HAYKH 1 TEXHOJIOTIN HA 3MIHY MaTepiajJbHOTO, IHTEJICKTYIbHOTO W KYJIBTYPHOTO CEPEOBHIII.

Meta HaBuaHHS XIMii Ha PIBHI CTaHAAPTY JOCATAE€TbCS HAa OCHOBI peanizamii 3aBJaHHS XIMIYHOI OCBITH — (OpPMYBaHHs 3aco0amu
HaBYAJIBHOTO MpeIMeTa KJIIYOBHX i MpeIMeTHUX KOMIIETEHTHOCTEIA.

HaBuanHs XiMii y cTapIiii MKoJIi ClipsIMOBaHE HAa BUKOHAHHS TaKUX OCBITHIX, PO3BUBAJIBHUX 1 BAXOBHUX 3aBAAHb.



— TMOTAHOMIOBATH 1 PO3IIMPIOBATH 3HAHHS MPO XIMiYHY CKJIaI0BY HNPUPOTHHUYO-HAYKOBOI KAPTUHH CBITYy: HAMBaXJIMBIII XIMiYHI MOHATTS, 3aKOHH 1
3aKOHOMIPHOCTI, TEOpii 1 MPoIecH; CydacHy XiMiYHy HOMEHKJIATypy pEeYOBHH;

— PO3BUBATH YMIHHS CAaMOCTIHO HAOyBaTH XiIMi4HI 3HAHHS 3 Pi3HUX 1H()OPMAIIHHUX HKEPET Ta y XOA1 €KCIIEPUMEHTAIIbHUX JOCI1KEHb

1 KpUTHYHO iX OCMHCIIOBATH; 3aCTOCOBYBATHM OTPUMAaHi 3HAHHS JJIsl MOSCHEHHS BJIACTHBOCTEH PEYOBUH 1 PI3HOMAHITHUX XIMIYHUX SIBUIL;

0e3MeyH0 BUKOPHUCTOBYBAaTH PEUYOBMHH 1 Marepiaju; OLIHIOBATH POJIb XiMii Yy PO3BHTKY CYYacCHHX TEXHOJIOTIH Ta PO3B’S3aHHI TI00aTbHUX

po0JIEM; TBOPUYO PO3B’SI3YBATH IPAKTHYHI 3aBHAHHSI XIMIYHOI'O XapaKTe MMOBCAKIECHHOMY HUTTI, MOIEPEIHKYBATH ABUILA, 1[0 3aBJAIOTh
9 y o

IIKOJIM 3/I0POB'TO JIFOJIMHU 1 TOBKIJUTIO;

— BUXOBYBATH MEPEKOHAHICTh y TMO3UTHBHIA poiii XiMii sIK HAyKH y 3a0e3MeUYeHHI MPOrpecy CyCIiIbCTBA, YCBIIOMIICHHS HEOOXiIHOCTI

XIMIYHO TPAMOTHOT'O CTABJICHHS JI0 BJIACHOTO 3JI0POB'SI 1 TOBKIJLIA.

Buecok ximiil y (opMyBaHHS KIIFOYOBUX KOMIETEHTHOCTEH yUHIB PO3KPUTO B TAOIHIII.

KovmnereHTHiCHMI MOTEeHIIAJ HABYAJIBHOIO MpeaAMeTa XiMist

KﬂquB% IIpeameTHuii 3MiCT KJII0Y0BOI KOMIIETEHTHOCTI I HAaBYaJILHI pecypcH 1 il popmMyBaHHSA
KOMIIETEeHTHICTh
Cninkyeanus Yminusa:
0epIHCABHOI0 - BUKOPUCTOBYBaTH B MOBJICHHI1 XIMIYHI T€PMIHH, MOHSTTS, CUMBOJIM, Cy4acHY YKpPaiHCbKY HayKOBY TE€PMIHOJIOTIIO 1
(i pionoro y paszi | HOMEHKIIATYpYy;
6iOMinHOCHI) - popMyITFOBaTH BIAMOBIIb HA MOCTABJIEHE 3aUTAHHS;
Moseamu - apryMEHTOBAHO OMMCYBATH X1J1 1 YMOBH IIPOBEACHHS XIMIYHOI'O €KCIIEPUMEHTY;

- 00roBOpIOBATH Pe3yJIbTaTH JOCHIKEHHS 1 pOOUTH BUCHOBKH;
- OpaTH y4acTb B OOrOBOPEHHI MUTaHb XIMIYHOT'O 3MICTY, YITKO, 3p03yMIJIO BUCIIOBIIIOBATH CBOIO AYMKY;
- CKJIaJIaTH YCHE 1 MMCbMOBE MOB1IOMJICHHS Ha XIMIYHY TEMY, BUTOJIOIIYBaTH HOTO.
CraBiieHHsA:
- IIAHyBaTH HAYKOBY YKPaiHCBKY MOBY;
- KPUTHUYHO CTAaBUTHUCH JI0 TIOBIIOMJIEHB XIMIYHOTO 3MICTY B MEIIHHOMY TPOCTOPI;
- IOMYJISIPU3yBaTH XIMIYHI 3HAHHS.
HaguanbHi pecypcu:
- NIAPYYHUKH 1 MOCIOHUKH, HAYKOBO-TIOMYJISIpHA 1 XYA0XKHS JiTeparypa, eIeKTPOHHI OCBITHI PeCypcCH;




- HaBYaJIbHI MMPOEKTH Ta MPE3EHTYBaHHS IXHIX pPe3yJIbTaTiB.

Cninkyeanns
iHo3emHuumu
moeamu

Yminnsn:
- YUTATH i PO3yMITH IHIIOMOBHI HaBYAJIbHI il HAYKOBO-TIOMYJISIPHI TEKCTU XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIOMJICHD 13 BUKOPUCTAHHSIM 1HIIOMOBHHX JKEPEIT;
- YUTATH 1HO3EMHOIO MOBOIO 1 TPaBUJIBHO BUKOPUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- IOSICHIOBATH 1 BUKOPHCTOBYBATH 1HIIOMOBHY XIMIYHY TEPMIHOJIOTIIO.
CraBJieHHs:
- LIKaBUTHCH 1 OI[IHIOBATH 1H(GOPMAIIiI0 XIMIYHOTO 3MiCTy 1HO3€MHOIO MOBOIO;
- PO3MOBJISATH Ha XIMIYHI TEMHU 13 3aIliKaBJICHUMH HOCISIMU 1HO3EMHHX MOB.
HaguanbHi pecypceu:
- MeJIiliHI 1 IPYKOBaHi JuKepesa iH03eMHOI0 MOBOIO.

Mamemamuuna
Komnemenmuicm
b

YMminns:

- 3aCTOCOBYBATH MaTeMAaTUYHI METOH JUIS PO3B A3yBaHHS XiIMIYHUX 3aBJIaHb;

- BUKOPHCTOBYBATH JIOTIYHE MHCJICHHS, 30KpeMa, Ui PO3B’S3yBaHHS PO3PaxXyHKOBUX 1 €KCIIEpUMEHTAIBHUX 337134,
IPOCTOPOBY YSIBY AJIS CKJIQAAHHS CTPYKTYPHHUX (hOopMyJT 1 MOsiesIel peyOBHH;

- OyayBaTH 1 TIIyMauuTH rpadiky, CXeMH, AlarpaMu, CKJIaJaTH MOJEN1 XIMIYHUX CHOJYK 1 IPOIIECIB.
CraBiieHHsA:

- YCBIIOMJIIOBAaTH HEOOXIJHICTh MaTeMaTWUYHMX 3HaHb JUI1 PO3B’S3yBaHHS HAYKOBHUX 1 TEXHOJIOTIYHMX XIMIYHHMX
npooiieM.
HaguanbHi pecypcu:

- HaBYaJIbHI 3aBJaHHS Ha BUKOHAHHS 00YMCIIEHb 3a XIMIYHUMHU (OpMYJIaMU 1 pIBHSHHIMH peaKLiii;

- mpencTaBieHHs 1HQoOpMalii B YHCIOBIH uM TpadiyHill Gopmax 3a pe3yiabTaTaMH XIMIYHOIO EKCIEPUMEHTY Ta
BUKOHAHHS HaBYAJIbHUX MTPOEKTIB.

OcHogni
KomMnemenmmuoc
miy
npupoonuuux
HayKax i

Yminns:
- IOSICHIOBATH TIPUPO/THI SBUIIA, TPOLIECH B )KMBHUX OpPraHi3MaXx i TEXHOJOTIUHI MPOIECH Ha OCHOBI XIMIYHUX 3HAHb;
- (hopmyroBaTH, OOTOBOPIOBATH 1 PO3B’SI3yBaTH MPOOJIEMHU MTPUPOTHUYO-HAYKOBOTO XapaKTepy;
- IPOBOJUTH JIOCIIIIN 3 PEYOBUHAMH 3 YPAaXyBaHHSIM iXHIX (I3UYHHUX BIACTUBOCTEN;
- BUKOHYBAaTH CKCIIEPUMEHTAIbHI 3aBIaHHS 1 TPOSKTH, BUKOPUCTOBYIOYH 3HAHHS 3 1HIIUX MPHUPOTHAYUX MTPEIMETIB;




Mexnon02iax

- BUKOPUCTOBYBATH 3a IPU3HAUEHHSIM Cy4YacHI MPUIaiu 1 MaTepiaiy;

- BU3HAYaTH MpoOJIeMHU JOBKIJUIS, MPOMOHYBATH CIIOCOOM 1X BUPIIICHHS,

- TOCJIDKYBATH MIPUPOJIHI 00'€KTH.
CraBJieHHS:

- YCBIOMJIIOBATH 3HAYCHHS MPUPOJHWYMX HAYK JJIs Mi3HAHHS MaTepiaJbHOTO CBITY; BHECOK BUJATHHX YYCHHUX Y
PO3BUTOK MPUPOTHUYNX HAYK;

- OI[IHIOBATH 3HAYCHHS MPUPOIHHYNX HAYK 1 TEXHOJIOTIH JUISI CTAJIOT0 PO3BUTKY CYCIUIBCTBA;

- BUCJIOBIIIOBATH CY/>KEHHS OO0 MPUPOIHUX SIBUIILL 13 MOTIISAY Cy4acHOI MPUPOAHUYO-HAYKOBOI KAPTHUHU CBITY.
HaguanbHi pecypceu:

- HaBYaJIbHE 00JIaIHAHHA 1 MaTepialu, 3aCO0M YHAOUHEHHS;

- MDKIIPEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iHndopMmarliifHi # aHaTITHYHI MaTepiany 3 Mpo0IeM CTaHy JOBKULIS, OIIAJAHOTO BUKOPHCTAHHS MPUPOJHHUX PECYPCIB i
CHHTETUYHHUX MaTepialis;

- iHpopMalliiiHi MaTepiajiv Ipo Cy4yacH1 IOCSTHEHHS HAyKH 1 TEXHIKU;

- aTeHTH1 0a3u JaHUX PO BUHAXOH.

Ingpopmauiiino-
uugposa
KomMnemenmuicm
b

YMminns:

- CTBOPIOBATH iH(OpMaIliifHi MPOAYKTH XIMIYHOTO 3MICTY.
CraBiieHHsA:

- KPUTUYHO CIIBCTABJISITH 1 OI[IHIOBATH XIMIUHY 1HQOpMAIIiIO 3 pi3HUX 1HPOpPMaLIHUX pecypciB;

- TOTPUMYBaTHUCh aBTOPCHKOTO MTpaBa, ETUYHUX MPUHIIUIIIB TOBOKEHHS 3 1HPOPMAIIIEIO;

- YCBIJOMJIIOBATH HEOOX1/IHICTh €KOJIOTTYHUX METO/IIB Ta 3ac001B yTHIII3alil HUPPOBUX MPUCTPOIB.
HaBuaJabHi pecypceu:

- @JIIEKTPOHH1 OCBITHI pecypcu (0a3u JaHUX IPO PEUOBHHHU Ta TXHI XapaKTEPUCTHKH);

- BIpTyaJIbHi XiMi4yHi 1TabopaTopii.

Yminnua euumuca
6npP00086IHC
Hcumms

YMminns:
- OpraHi3oByBaTH CaMOOCBITY 3 XiMii: BU3HAaYaTH METY, [IJIaHyBaTH, 100MpaTH HEOOXiIH1 3aco0u;
- CIIOCTEpPIraTy 3a XIMIYHUMHU [IEPETBOPEHHAMH B 00’ €KTaX Ta MPOBOJUTH XIMIYHUI €KCIIEPUMEHT;




- BAKOHYBAaTH HaBYaJIbHI TPOEKTH XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.
CraBJieHHA:

- IIKABUTHCS MOJIISIMH B XIMIYHIM HayIll Ta TEXHOJIOT1i, HOBUMH PEYOBHHAMHU 1 MaTepialaMH, 3aCTOCYBaHHSM iX;

- IParHyTH CaMOBJIOCKOHAJICHHSI,

- OCMHCITIOBATH PE3yJIbTaTH CAMOCTIHHOTO BUBYCHHS XiMiT;

- PO3YMITH MEPCIEKTUBY BIACHOTO PO3BUTKY YIIPOAOBK XKHUTTS, TIOB'SA3aHOTO 13 XIMIYHUMH 3HAHHSAMH.
HaguanbHi pecypcu:

- MEJIIHI JpKepena, TUAaKTUYHI 3aCO0M HaBYaHHSI.

Iniyiamuenicmeo i
nionpuemaugicm
b

Yminna:

- BUPOOJISITH BJIACHI IIIHHOCTI, CTABUTH 1L, IATH 3217151 JOCSITHEHHS 1X, CIIMPAIOYMCh HA XIMIYHI 3HAHHS,

- 3aTy4aTy TapTHEPIB 10 BAKOHAHHSI CITUTBHUX MTPOEKTIB 3 XiMii,

- BUSABISATH 3JaTHICTh J0 poOOTH B KOMaHIi, OyTH IHII[IaTHBHUM/IHII[IATUBHOIO, T'eHEpPyBaTH ixei, Oparu
BiJITOBIANIGHICT 32 MPUUHSTTS PIllleHb, BECTH MIajior 3aJJIsl OCSTHEHHS CIUILHOT METH ITiJI YaC BUKOHAHHS XIMIYHOTO
€KCIIEPUMEHTY 1 HaBYaJIbHUX MTPOEKTIB.

CraBJieHHA:

- BIpUTHU B ce0e, y MOXKIIMBOCTI KOMaH/IH 1 BJIAcHI;

- BUB&KEHO CTABUTHUCS 0 BUOOPY MallOyTHHOTO HAMPSMY HaBUAHHS, TIOB’S3aHOTO 3 XIMI€I0;

- OyTH TOTOBUMH JI0 3MiH Ta IHHOBAIIIH.

HagsuaubHi pecypen:

- JiTepaTypa Ipo YCHIIIHUX BUHAX1IHUKIB 1 HIANPUEMIIIB;

- 3yCTpiyl 3 YCIIITHUMH JIOJIbMU;

- O13HEC-TPEHIHTH, eKCKYpCii Ha Cy4acHi MiJIPHEMCTBA.

Couianvha ma
2POMAOAHCHLKA
KoMnemeHmHoc
mi

Yminns:

- PO3YMITH 1 BUKOHYBATH BCTAHOBJICHI JIEP)KABOIO 3aKOHU 1 MpaBuiia 010 30epeKeHHsI TOBKIJUIS,

- CHIBOpAILIOBAaTH 3 I1HIIMMH HAJ peali3alliclo COIiaIbHO 3HAUYYNIMX MPOEKTIB, M0 MependadaroTb BUKOPHCTAHHS
XIMIYHUX 3HAHb;

- MPAIIOBATH B TPyl 3allIKaBJICHUX JIIOJIeH, CHIBIPALIOBATH 3 IHUIMMH TpyIlaMu, 3ady4yaTd IIUPITY TPOMAACHKICTh 10
pO3B’s3yBaHHs MPoOIeM 30epeKeHHS JOBKIUIS.




CraBJieHHA:
- BUSIBJISAITH NTATPIOTHYHI IMMOYYTTS 10 YKpaiHu, JIFOOOB 10 MaJioi OaThKiBIIMHH;
- JOTPUMYBATHUCH 3araJIbHOBU3HAHUX MOPAJIbHUX MPUHIIMIIIB 1 IIHHOCTEH 1 OyTH TOTOBMMH BiJICTOIOBATH I1i MPUHIIUAIIHA 1
LIIHHOCTI;
- BUSIBJISITH 3aLlIKABJICHICTh Y JIEMOKPATUYHOMY OOJIAIITYBaHHI OTOUYEHHS i €KOJIOTTYHOMY OOIaINTyBaHHI JOBKIILIS;
- OILIIHIOBATH HEOOXIAHICTh CTAJIOTr0 PO3BUTKY SIK MPIOPUTETY MI>KHAPOAHOTO CIIBPOOITHULITBA;
- IAHyBaTH PO3MAITTSI TyMOK 1 ITOTJISI/IIB;
- LIHYBaTH ¥ IaHYBAaTH BHECOK BUAATHUX YKPAIHIIIB, 30KpeMa BUCHUX-XIMIKIB.
HaguanbHi pecypceu:
- HaBYAJIbHI 1 COIIaJIbHI TPOCKTH, TPCHIHTH.

Obiznanicmo ma
CAMOBUPAINCEHHSA
y cohepi
Kynibmypu

YMminns:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0M 1 MaTepiaiu sl BTUICHHS XY0XKHIX 1/1€H 1 BUSBICHHS BIACHOT TBOPYOCTI;
- IOSICHIOBATH B3a€EMO3B 130K MHUCTEITBA 1 XiMii.
CrasBJieHHA:
- {IHYBATH BITUYU3HSHY 1 CBITOBY KyJbTYpHY CHAJLIMHY, 0 KO HaJeKaTh HayKa 1 MUCTELTBO.
HagsuaubHi pecypen:
- TBOPH 00pPa30TBOPUOrO MUCTELITBA, My3UUHI I JIiTepaTypHi TBOPH K UTIOCTpALliil 10 BUBYCHHS XIMIYHUX SBUILL;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TaOIUIIS.

Exonociuna
zpamommuicme i
300poee Hcumms

YMminns:

- YCBIJOMJIIOBATH IPUUMHHO-HACIIIIKOBI1 3B’ SI3KM y MIPUPOJI 1 11 LUTICHICTB;

- BUKOPUCTOBYBATH XIMIUH1 3HAHHSA JUIS MOSICHEHHSI KOPUCTI 1 KO 3A00YTKIB XiMii 1 XIMIYHOI TEXHOJIOT] 7S JIFOIUHU
1 TOBKULIA;

- 00J1aIITOBYBATH BJIACHE KUTTEBE CEpeOBUILE Oe3 KO I cebe, THIINX JTro/IeH 1 TOBKILIS;

- IOTPUMYBATHUCS 370POBOTO CIIOCOOY KHUTTS;

- 6e31eyHO MOBOAUTHUCH 13 XIMIYHUMHU CIIOJyKaMH 1 MatepiajlaMu B OOYTi;

- OpaTu ydacTh y peaiisallii mpoeKTiB, CIPSIMOBAHUX HA MOJIMIICHHS CTaHy JOBKIJIIS 3aB/ISIKA JOCSITHEHHSIM XIMIYHOI
HaYKH,




- TOTPUMYBATHCS TIPABUIJT €KOJIOT1YHO BUBAKEHOI IMTOBEIIHKH B JOBKIJITI.
CraBJieHHA:
- MATPUMYBATH W yTUTFOBATH Ha MIPAKTHUII KOHIICTIIIIIO CTAJIOr0 PO3BUTKY CYCITLJILCTBA,
- PO3YMITH BaXJIUBICTh TApMOHIWHOT B3a€EMOIii JTFOAMHU 1 TPUPOIH;
- BIINIOBIJAJIGHO 1 OLIa/THO CTABUTHUCS 10 BUKOPUCTaHHS IPUPOJHUX PECYPCIB K JKepena 310poB’s i 1o0polyTy
Ta 0€3IeKH JIIOUHHM 1 CHIJILHOTH,
- OILIIHIOBATH €KOJIOTIYHI PU3HKH 1 OyTH TOTOBHM J0 PO3B‘s3yBaHHS MPOOIEM JOBKULIAL, BUKOPUCTOBYIOUN 3HAHHS
3 Ximii.
HaguanbHi pecypceu:
- HaBYaJIbHI MPOCKTH;
- AKICHI ¥ KIIbKICHI 33724l €KOJIOTTYHOTO 3MICTY.

[IpenqmerHa XiMiYHa KOMIIETEHTHICTD YUHIB € CKJIQJIHUKOM KJIFOYOBOT KOMIIETEHTHOCTI Y PUPOJIHUYMX HayKax 1 TEXHOJIOTisX. Bonoainas
XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTaHAApTy O3HAYa€ 3JaTHICTh YYHIB MUCIUTH 1 JTIATH 3 TO3UIINA CBITOTJIAIHUX OPIEHTAIIN 1 HMIHHICHUX
YCTaHOBOK, C()OPMOBAHHX Yy MPOIIECI HABYAHHS XiMii.

[IpenMeTHa KOMIIETEHTHICTh O3HaY€HA TAKMMH KOMIIOHEHTaMU: 3HAHHEBUM (IMi3HABAIBHUM), MIAIbHICHUM (ITOBEIIHKOBHUM) 1 IIIHHICHUM
(MoTHBaLIHHUM). 3MICTOBE HAIOBHEHHS IIUX KOMIIOHEHTIB PO3KPUTO B pyOpuili nporpamu «O4iKyBaHi pe3yIbTaTH HAaBYAHHS».

[lepenik o4iKyBaHUX pPE3yJIbTaTiB HaBYaHHS — OPIEHTUP BUMTENS HA JIOCATHEHHS METH OCBITHBOI'O MPOIECY Ha BIJIMOBIIHOMY 3MiCTi
3a3HaYEHUX TEM IPOrpamH, IO MOJETIIMTh IUIAaHyBaHHS LIeH 1 3aBlaHb ypOKIB, JacTh 3MOTY BUPOOUTH aJeKBaTHI METOAMYHI MiAXOIU 10
NPOBE/ICHHS HABYAJILHUX 3aHATh, TOTOYHOTO i TEMAaTHYHOTO OLIHIOBAHHS.

OTxe, OCHOBHUM 3aBJaHHAM KOXXHOTO YPOKY Ma€ CTaTH JOCATHEHHS MEBHOTO PE3yJbTaTy HaBYaHHS, TOOTO HAOYTTs, GOpMyBaHHS YU
PO3BHUTOK YYHEM BU3HAUECHUX HABYAIHHOKO MPOrPaMOI0 YMiHb, HABUUYOK, CTaBJICHb, I[IHHOCTEH, 3a3HAUYCHUX Y JIIBIM YacTHHI TaOnuIi. A BiATaK
MarOTh 3MIHUTHCS TIIXOAHM J0 KOHCTPYIOBAHHS 1 TIPOBEIEHHS HaBYAIBHHUX 3aHAThH. BiJ TpaHCIAIII TOTOBUX 3HAHb YYHTEIIb Ma€ MEPEUTH 0
METO/IMK, SIK1 IO3BOJISIIOTh YYHSIM CaMOCTIMHO J0OYBaTH 3HAHHS y XOJi HaBYAJIBHOI AiSJILHOCTI; (POPMYBAaTH YMIHHA iX 3aCTOCOBYBATH Y PI3HHUX
CHUTYallisIX, TeHepyBaTH 1 MPOyKyBaTH 1/1e1 a00 HOB1 3HaHHS; BUCIOBIIIOBATH BJIACHY TOUKY 30pY LI0JI0 IEBHUX MPOLECIB UM SIBUIL TOLIO.

KomnereHnTHiCHUI MiAXiA y HaBYaHHI, HA BIAMIHY BiJl IPEAMETHO 30pIEHTOBAHOTO, Mependavae iHTErpaIio pecypeiB 3MICTY Kypey Ximii
Ta IHIIMX MPEIMETIB Ha OCHOBI MPOBIAHUX COLIANIBHO ¥ OCOOMCTICHO 3HAYYLIMX 17€H, 110 BTUIIOIOTHCA B Cy4YacHId OCBITI: yMiHHS BUMTHUCH,
€KOJIOTIYHA TPaMOTHICTB 1 3JI0POBHI CTIOCIO KUTTS, COlllaJIbHA Ta TPOMAJITHCHKA BIMOBIIATBHICTD, 1HIIATUBHICTD 1 T ANPHEMITUBICTD.

Jlnst peamizamii 1uX 1€ BHOKPEMIICHO TaKi HACKPI3HI 3micmoei ninii: «Exonociuna besnexa i cmanuil po3sumoxy, «I pomaoancoka



sionosidanvHicmvy, «300pos's i beznexay, «llionpuemausicmo i iHaHCcOBa SPAMOMHICHILY.

Hackpi3Hi 3MicTOBI JIiHII MOCTIOBHO PO3KPHBAIOTHCS Y MPOIECI HAaBUYAHHS W BUXOBAHHS Y4YHIB, € CIIUIBHUMU IS BCiX MPEIMETIB i
KOPEIOITHCS 3 KIIFOYOBUMH KOMIETEHTHOCTSIMH.

3microBa JNiHis «EKonoziuna de3nexa i cmanuii po3eumox» peanizyeThes Ha 3pa3Kax, U0 JAl0Th 3MOTY YYHEBI YCBITOMUTH MPUYHHHO-
HACJIIJIKOBI 3B’SI3KU Y MPUPOJI 1 ii MiIICHICTE; BAKIMBICTH CTAIOTO (KEPOBAHOTO) PO3BUTKY KpaiHU JUIsl MalOyTHIX MOKOMiHb. Taki 3pa3ku Hajae
Marepiai Ipo oAep)KaHHS i 3aCTOCYBaHHS PEUOBHH, 30€peXeHHS IPUPOIHUX PECYPCIB — BOJM H MOBITPs, pallioHaNbHE i OIIagHe BUKOPUCTAHHS
NPUPOIHUX BYTJIEBOHIB, KOJIOOOIT XIMIYHUX €IEMEHTIB i pEYOBHH TOMIO.

PesynbpTatom peanizaii i€l 3MICTOBOT JiHIT € HE JTUIIe 0013HAHICTh YYHS 13 €KOJOTIYHUMH MpoOieMaMu, OB’ AI3aHUMH 13 TIOTPUMaHHSIM
YUCTOTU HABKOJUIIHBOIO CEPEJOBHUIIA, IPOLECAMU TOPIHHA 1 JUXaHHS, KUCIOTHUMHU JOIIAMHU, CTINKMMHU OpraHIYHUMU 3a0pyJHIOBaYaMu, a i
YCBIIOMJICHHSI MO>KJIMBOCT1 PO3B’SI3yBaHHS UX MpoOjeM 3acobamu Ximil. YdeHb LiHye MPUPOJIHI PECypCH, Bl SKUX 3aJIE€KUTh HOTO 370pPOB’,
no0po0yT, cTamuii pO3BUTOK KpaiHM; YCBIAOMIIOE HEOOXIAHICTH 30€pekeHHs YHUCTOTH JOBKULISA; Oepe ydacTh Yy BIANOBIAHMX 3aXOAax;
€KOJIOTTYHO BUBAKEHO TOBOJAUTHCS Y JOBKLILII.

CTaHOBJICHHIO YYHIB SK CBIJOMHUX TPOMAJsH, MAaTPiOTiB YKpaiHH, YICHIB COLIyMYy, MICIEBOI I'POMaJH, IIKIJIBHOTO KOJEKTHBY Mae
CIIPUSITH peaizailis 3MicToBoi JiHiT «I pomadanceka éionogioansnicmey». Ha ypokax Ximii ydH1 03HAHOMITIOIOTHCSA 31 3700yTKaMU BITYU3HSIHUX
YUYEHHUX Ta IXHbOIO TPOMAJSTHCHKOIO IO3HUIIEI0, OI[IHIOIOTH PO3BUTOK BITYM3HSHOTO BHUPOOHUIITBA HAa OCHOBI JIOCSTHEHb XIMIYHOI HayKH,
HABYAIOTHCS MPAIFOBATH B KOMaH/i, BIAMOBIAAIFHO CTAaBUTHUCH JI0 3aBIaHb, BU3HAUYCHUX KOJEKTHBOM, Ta PETEIHHO BUKOHYBATH CBOIO YaCTUHY
poboTH. Y mo3aypouyHuii yac 10ar0Th IPO YUCTOTY HABKOJHMIIHBOIO CEPEJOBHINA CBOTO PETIOHY, OEPYTh MOCUIIbHY yUacTh Yy peajtizallii couiaabHO
3HAYYIIMX HABYAJbHUX MPOEKTIB. Pe3ynpTaramu, IO 3acBiAUyIOTh MPOMYKTHBHICTH peaiizaiii L€l JiHil, € YCBIIOMJIEHHS YYHSIMH
BI/JIMIOBIJAJIBHOCTI 3a pe3yJbTaTH HaBUaHHS, SKI MOXYTh Yy MallOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHW; CyMJIIHHE BUKOHAHHS 3aBJlaHb Y
KOMaH/Ii; pallioHalbHe BUKOPUCTAHHS PEYOBUH; Y4aCTh Y 3aXUCTi TOBKLLIA 1 30epekeHHi Horo i ceOe Ta MailOyTHIX MOKOJiHb.

3micToBa JiHIA «300p0o6’sa i 6e3nexa» TOPKAETbCA BCIX 0€3 BUHATKY TEM IMPOrpaMu 3 XiMii, OCKUIBKM BUKOPHCTAaHHS 3700yTKIB XIMii
YIOPOAOBXK YChOTO YKUTTS JIOAUHU TICHO TOB’A3aHO 31 37J0POB’AM 1 kUTTe3a0e3neueHHsaM. [locaiioBHUN pO3BUTOK 11i€1 3MICTOBOI JIiHIT Y 3MICTi
KypCy Ja€ yUHSM 3MOT'Y YCBIIOMHUTH, 3 OJIHOTO OOKY, 3HAUE€HHS X1Mii AJI1 OXOPOHH 37I0POB 4, a 3 IHIIOI0 — MOKJIMBY LIKOAY IPOAYKTIB Cy4acHOI
XIMIYHOI TEXHOJIOT1] Y pa3l HEHaJeKHOTO0 BUKOPUCTAHHS 1X.

VY pesynbTati peanizauii 1i€i 3MiCTOBOI JiHII yYeHb AOTPUMYETHCS MPaBUI OE3MEYHOrO MOBOKEHHS 3 PEYOBMHAMHU 1 MaTepiajlaMH y
nabopatopii, moOyTi i JTOBKLII; YCBIIOMIIIOE 3aJ€KHICTh 370POB’S BiJl YUCTOTH BOIH, MOBITPS, CKJIAAy Xap4dOBUX MPOJYKTIB; JOTPUMYETHCS
3JI0pPOBOT'O CIIOCOOY >KUTTSL.

3microBa miHisA «llionpuemnugicme i ¢hinancosa zpamommuicms) HAUUIIOE Y4YHIB Ha MOOUTI3alii0 3HaHb, MPAKTUYHOTO JOCBIAY 1
IIHHICHUX YCTaHOBOK Y CHUTYyaIlisiX BHOOPY 1 MPUHHATTS pimieHb. Y HaBYaHHI XiMii Taki CHTYyallli CTBOPIOIOTHCS TijJ Yac TUTAHYBAaHHS
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CaMOOCBITHBOT HAaBYaJIbHOI ISJIBHOCTI, TPYNOBOi HABYaJIbHOI, EKCIIEPUMEHTAIbHOI pPOOOTH, BUKOHAHHS HABYAJIbHUX IPOEKTIB Ta IX
MPE3EHTYBAHHSA, PO3B’I3yBaHHS PO3PAXYHKOBHX 1 KOHTEKCTHHX 3aj[a4, BUPOOJIEHHS BJIACHOI MOJIEJ MOBEIHKU Y TIOBKLLII.

Po3kpuTTs 3mMicTOBOT JiHIT TOTpeOy€e MO3UTUBHUX MPHUKIATIB 13 1CTOPIT XiMii, AISIIBHOCTI BUSHUX 1 MIAMPHUEMIIIB Yy raidy3i XiMii, €KOJIOTii,
(dapmakoiorii, o 3aCBiTUyIOTh MOKJIMBICTD PO3B’SI3yBaHHS HE JIMIIE TEOPETUUHUX, a i MPAKTUYHUX MPOOIEeM XiMil 1 XIMIYHOTO BUPOOHMIITBA.

VY pesynbraTi peanizauii i€l 3MICTOBOI JiHIT y4eHb YCBIIOMIIIO€ Ba)KJIHMBICTb BUBYCHHS XiMil; OIIIHIOE YCHIiXH, JOCSTHYTI Cy4acCHHUM
CYCIIUTLCTBOM Y XIMIYHIN HayIli, po3poO0JIeHHI CIOCO0IB OfepKaHHs, MEePepoOKH 1 3aCTOCYBaHHS PEUOBUH SIK TaKi, IO 3aJie)aTh BiJl 3HAHb,
YMiHb, HIIIATUBYU 1 MIANMPUEMIMBOCTI OKPEMHUX OCOOMCTOCTEH 1 TPYI OJHOAYMIIIB; TIEPEHOCHUTD i€ CTaBJICHHs Ha Pi3HI BUAW CBOET HaBYAIBHOT
TiSUTBHOCTI, TOBOPKEHHS y TOBKIJUIL; CB1IOMO 00Mpae HAIpsiIM HaBYAHHS y CTAPILiN MIKOJI, BUXOJSYU 3 BIACHUX MOXKITUBOCTEH.

Peanizanis 3micToBHX IiHIM He mepenadayae OyAb-sSKOTO PO3IIUPEHHS YU MOTIMOJIEHHS HABYAJIBHOTO Martepiany, aie MmoTpedye
MOCUJICHHS YBaru J0 MEeBHUX HOTO acmekTiB. [IpoBigHi iel, Ha SKUX IPYHTYIOTbCS HACKPi3HI 3MICTOBI JIiHii, BTUTIOIOTHCS B HABYaHHI XiMii 5K Yy
TEOPETUYHOMY 3MICTiI Kypcy, TaKk 1 B €KCHEpUMEHTANbHIM AISUIbHOCTI YYHIB, MiJ Yac PO3B’SI3yBaHHS 3a7ad 1 3aBAaHb 13 pealbHUMHU JTaHUMU
(BUpOOHMYOTro 1 MOOYTOBOTO XapakTepy); BUKOHAHHS MDKIPEAMETHUX HaBYAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMHU JpKepenamu iHdopmaiii; B
M03ayPOYHUH Yac BOHU PEaNTi3yIOThCS il YaC TEMAaTUYHUX THXKHIB, YUacTi B pETIOHATBHIX, BCEYKPATHCHKUX 1 MIXKHAPOTHUX KOHKYpcax (y TOMY
YUCI1 TUCTAHIINHUX ).

VY HaBuanbHIM mporpami 3 XiMmii HaCKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpuKy. Y Hil 3a3Ha4€HO NMHUTaHHS, 10 JAI0Th 3MOTY
BIJIMOB1JTHO CIIPSIMYBATH 3MICT KOKHOI TEMHU.

[Iporpama crapioi HIKOJU peasizye 3MICTOBI JIiHII XIMIYHOI'O KOMIIOHEHTa OCBITHBOI ranysi «lIpupomo3HaBCTBO»: pEeYOBMHHU Ta iXHI
NEPeTBOPEHHS, XIMIYHI 3aKOHHU 1 METOJIU TOCIIIPKEHHI, HABUUKH O€3MeYHOr0 MOBOIKEHHS 3 pEUOBUHAMHU, CTABJIEHHS J0 €KOJIOTTYHUX MPOoOIIeM i
PO3YMiHHS XIMIYHOi KapTUHH CBITY, BMIHHS OLIHIOBAaTH POJb XiMii y BUPOOHMITBI Ta >KUTTI JoauHH. CucTeMa XiMIYHUX 3HaHb BH3HA4YEeHa
171e€10 MPUYMHHO-HACIIIJKOBHX 3B'A3KIB MIKPO- 1 MAaKpPOCBITY PEYOBUH, B3aEMONEPETBOPEHb MPOCTUX 1 CKJIAJHUX PEYOBHH 1 TEHETUYHHUM 3B'SI3KOM
HEOPraHIuYHUX 1 OPraHIYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKaHHS XIMIYHHUX peakUid po3rIJaloThCs 3 ypaxXyBaHHSM CY4YaCHHUX TEXHOJIOTIN
BUPOOHUIITBA HOBUX PEYOBHH, MaTepiajiB 1 eHeprii.

3MICT MporpaMu CTPYKTYPOBAHO 3 ypaxyBaHHSIM BIKOBUX OCOOJMBOCTEN yUHIB 1 4acy, BIIBEIEHOTO Ha BUBUYEHHS IIpeIMeTa.

KinpkicTh TOAMH, BiIBEICHMX HA BUBUYEHHS XIMii Ha DPIBHI CTaHIApTy, BIAMOBITAa€ HaBUadbHUM ruiaHaMm s 10-11 kmaciB 3akiaziB
3arajibHOi CepeIHbOI OCBITH, 3aTBEPKEHUM MIHICTEpCTBOM OCBITH 1 Hayku YKkpainu (Hakazs MOH Ne  Binm 2017 p. «IIpo BHeceHHs 3MiH y
Haka3 MOH Bim  Ne 995»), a came: y 10 xmaci — 1,5 ronuny, B 11 kiaci — 2 rToAMHA Ha THKIEHb.

L{iHHICHI OpiEHTHPH 3MICTY KypCy XiMii y CTapIuiif KO He 3aj]eXaTh BiJl PIBHS BUBUEHHS 1 BU3HAYAIOTHCS CIIEU(IKOI0 XiMii K HAyKH.
[TOHSTTS «IIHHICTY» BKIIIOYAE €HICTH 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'€KTUBHOTO (BiTHOIIEHHS Cy0'e€KTa 0 00'€KTa), TOMY B SIKOCTI I[IHHICHUX
OpPIEHTHUPIB XIMIYHOI OCBITH BUCTYNAIOTh 00'€KTH, III0 BUBYAIOTHCS B KypCi XiMii, 710 SIKUX B y4HIB (DOPMYEThCA IIHHICHE cTaBlieHHs. [Ipu mbomy
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MIPOBIAHY POJIb BIAIrparoTh IMi3HABAJIbHI IIHHOCTI, OCKUJIBKH TOJOBHOK METOK HABUYAJIBHOTO NpeaMeTa «XiMis» € JOCHIKEHHS 1 BUBUYCHHS
HOPUPOIH.

VYkiramadi mporpaMu mparayiad 30eperTd MuUTICHICTh 1 CHCTEMHICTh HaBYaJIBHOTO MPEIMETa, Ha OCBOEHHS SKOTO BiJIBEICHO MiHIMaJIbHUN
HaBYaIbHUU yac. PerenbHuii BinOip 3MicTy Ximii Ha 6a30BOMY piBHI BUBUEHHS J103BOJIMB:

30eperTu JOCTaTHHO LITICHUHN 1 CHCTEMHHUI KypC XiMil;

3BUIBHUTHU KYPC BiJ] HQJMIpHOT AeTai3allii, 3aTe0peTU30BaHOTO 1 CKIAJHOTO HAYKOBOTO MaTepialy, IS BiAIPAIIOBAaHHS SKOTO MOTPiOHO
YHMaJo Yacy;

BKJIIOUUTH /10 KypCy Marepiall, MOB'sI3aHUH 13 MOBCAKACHHUM XUTTSIM JIIOJUHU Ta 3 MaOYTHBOIO MPOQECiiiHO MIIbHICTIO 31100yBavya
IIOBHOT 3arajbHOI CepeIHbOI OCBITH, sIKA HE MaTUME SICKPABO BUPAKEHOI'O 3B'SI3KY 3 XIMI€I0.

I"osoBHe racio, IKUM KepyBaJlucs yKjajaadi nporpamu: « BuBuaemo 3akoHOMipHOCTI, a He okpeMi GakTn».

CTpykTypa HaBYaJbHOI mnporpamMu. 3MICT MNPOrpaMy OXOIUIIOE PO3JLIH, MPHUCBSIYEHI BUBYCHHIO XIMil OpraHiYHHX CIIONYK,
y3arajlbHeHHIO, CHCTeMaTH3allli Ta MOTrMOJICHHIO 3HAHb 3araibHOi XiMii, XiMii €IEeMEeHTIB Ta y3arajlbHEHHIO 3HaHb MO0 POJIi XiMii Y CTBOPEHHI
HOBHX MaTepiaiiB, PO3BUTKY HOBUX HANPSMiB TEXHOJIOT1H, po3B’s13aHHI MPOJOBOJIEYOI, CADOBUHHOI, EHEPTETHYHO1, EKOJIOTIYHOT IPOOIIEM.

OO0paHo Taky NOCIIA0OBHICTh BUKJIAJICHHS! HABUAIBHOI'O MaTepiaiy:

10 xaac. [losmopennsa nouamxosux nousms npo opeaniuni pewoeunu. Tema 1. Teopis 6yooeu opeaniunux cnonyk. Tema 2. ByenegooHi.
Tema 3. Oxcueenosmichi opeaniuni cnonyku. Tema 4. Himpoeenoemichi opeaniuni cnonyku. Tema 5. CunmemuyHi 8UcOKOMONEKVIAPHI ped08UHU
i nonimepni mamepianu Ha ix ocnogi. Tema 6. bacamomanimuicmes ma 36 sI3KU MIdHC KIACAMU OP2AHIYHUX DEUOBUH.

11 kaac. Tema 1. [lepioouunuii 3akon i nepioouyna cucmema ximiunux enemenmie. Tema 2. Ximiunuii 36 30k i 6yooea peuosunu. Tema 3.
Ximiuni peaxyii. Tema 4. Heopeaniuni peuosunu i ixui enacmusocmi. Tema 5. Ximis i npoepec nodcmaa.

MeTo10I0T1YHOI0 OCHOBOKO Takoi MOOYJOBHM HAaBYAIBHOTO 3MICTY XiMil JJi pIBHSA CTaHAAPTY € iJesl IHTerpoBaHOro Kypcy Ximii —
BHYTPILIHBONIPEAMETHOT IHTETpallii HaBYaIbHOIO IIpeaMeTa « XIMIsh».

Ines Takoi iHTerparii IMKTy€e HACTYIHY YeproBiCTb BUBUEHHS pO3AUTIB XiMii: y 10 kiaci BUBUA€ThCS XiMisl OpraHiYHUX CIONYK, B 11 —
3arajibHa XiMisl 1 XiMisl HEOPTaHIYHUX CIONYK. Take CTpyKTypyBaHHS 0OyMOBIIEHO THM, L0 y3araJbHEeHHA B 11 Kiaci 3MICTy mpenMeTa A03BOJIsIE
chopMyBaTH y BUITYCKHUKIB CEPEIHbOI IIKOIM YSBJICHHS IPO XIMIO, SIK MPO LITICHY HAayKy, [MOKa3aTH €JHICTh ii MOHSTH, 3aKOHIB 1 TEOpIH,
YHIBEpCAJIbHICTh 1 3aCTOCOBHICT iX 1 B HEOpraHiuHiil, 1 B opraHiuHiit Ximii.

VY 10 kaaci po3mupeHo MaTepian i3 XiMii OpraHiyHUX CIOJNYK, 1[0 BUBYABCS B OCHOBHIM HIKOJi. Y mepIuiid TeMi po3riIsgaeThesl Teopis
OyZOBM OpraHiYHUX CIHOJYK K BHIIa (popMa HAyKOBHX 3HaHb Ta i30Mepis Ak sBuile. Kimacu OpraHiyHMX CIIOJYK BHBYAIOTHCS B TeMax
«ByrneBonH1», «OKCUreHOBMICHI OpraHiuHi cHoiayku», «HiTporeHoBMicHI opraHiyHi cnoiyku». OKpeMi TeMH NPHUCBAYEHI CHUHTETHUYHUM
BHCOKOMOJICKYJISIPHIM pEYOBHMHAM 1 0araToOMaHITHOCTI Ta B3a€MO3B’S3KYy OpraHIYHUX pedyoBHH. HanexHy yBary nmpuaijaeHo OyIOBI MOJICKYI
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OpPraHIYHUX CIOJYK, PO3KPUTTIO B3a€MHOIO BIUIMBY aTOMIB, IPUYMHHO-HACIIAKOBUM 3B’s13KaM MK OyZOBOO, BIACTUBOCTSAMH, 3aCTOCYBaHHIM
OpraHIYHHUX PEUOBHH.

3 MeTO TMOCHJICHHS poyi JeAyKIli y HaBUaHHI XiMii CIIOYATKy AArOThCS KOPOTKI TEOPETHUYHI BIAOMOCTI Ipo OyI0By, Kiacudikailiro,
HOMEHKJIATYypY OpTraHIYHUX PEYOBUH, OCOOIHMBOCTI peakiii 3a iX ydacTio. CopMOBaHi TAKUM YMHOM TEOPETHYHI 3HAHHS MOTIM PO3BUBAIOTHCS
Ha (pakTONOTiYHOMY MaTepialli Py BUBYECHHI KJIaCiB OPraHIYHHUX CIIONYK.

B 11 kuaaci nornu6mol0ThCs 3HaHHS 13 3araibHOi XiMii 1 XiMii HEOpraHiYHMX PEUOBHH, HAOyTI B OCHOBHIM MIKOJIi. BUBUaeThCs XiMmist
HEMETAIIYHUX 1 METAJIYHUX €JIEMEHTIB 3TiIHO 3 OyJ0BOIO IXHIX aTOMIB Ta MICIIEM y MepioAuyHii cucTemi XiMiYHHUX eneMeHTiB. [locmimoBHO
BUBYAIOTHCSA (PI3WYHI ¥ XIMiYHI BIACTHBOCTI HAWBAXIMBIMIUX CHOJIYK €JIEMEHTIB (3 SKMMU Y4HI 3yCTPIYaOThCS y MOOYTI, JOBKLIIL), IpaBuiIa
HOBO/IPKEHHSI 3 HUMH, OJIep’KaHHsI Ta BAKOPUCTAHHS iX.

Tema «XiMisg 1 mporpec JIIOJACTBa», SIKOK 3aKIHUYEThCS KypcC XiMii, Ma€ y3araibHIOBAIbHHHA XapakTep. Po3kpuBaeThcs ponb XiMii y
CTBOPEHHI HOBUX MaTepiaiB, PO3BUTKY HOBHMX HampsMiB TEXHOJIOTiH, pO3B’s3aHHI IPOJOBOJIbYOi, CHPOBUHHOI, €HEPreTUYHOI, €KOJIOTr1uHO]
npo0iieM. Y3arajabHIOIThCS CBITOTIISHI MUTAHHA 100 MICIS XiMil MOMDXK 1HIIUX HAYK PO IPUPO.LY .

3aBepuryeThcsi BUBUCHHS XiMil O3HAHOMIJICHHSIM 13 3€JIEHOI0 XIMI€I0 K HOBOIO (ioco(ier0 CydacHOr0 PO3BUTKY XIMIUHOI iHAYCTPii,
HayKOBHX JIOC/IiKEHb Ta CBITOIIISTY MOJIONOTO TIOKONIHHS XiMikiB. i 3aB1aHHs — JOMOMOITH JIIOACTBY y Big6Opi TAKMX BUXiZHUX MaTepiamis i
CXEM TEXHOJIOTIYHUX IMPOIIECIB, AKI B3arajli BUKJIIOYAIOTh BUKOPUCTAHHS OYy/Ib-SIKUX IIKIIJTMBUX BUXITHUX PEUOBUH ab0 iX yTBOPEHHS B Ipolieci
BUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI MTPOIYKIIIi.

JIOCTaTHBO yBaru NpUAUISETHCS 1 BUCBITICHHIO METO/(IB HAYKOBOT'O Mi3HAHHA B XiMii, pOJIi CIOCTEPEKEHHS i eKCIIEPUMEHTY .

HaBuanHs Ximii noTpedye paiioHaIbHOTO 3aCTOCYBaHHs CIOCOO0IB Jiif, MeTOAIB i 3ac00iB HaBYaHHA. Oprasizauii 0CBITHROTO IpPOIECY
CHpUATUME BUKOPUCTAHHS IMEPEBIPEHMX HIKUIBHOK MPAKTUKOIO AKTHBHUX Ta IHTEPAKTUBHHMX TEXHOJIOTiH: IpymoBOi poOOTH, MPOOIEMHOTrO
HaBYaHHS, AUJAKTUYHUX IrOp, TPEHIHIOBUX 3aHATH TOLIO. Y CyYaCHMX yMOBaX BaKJIMBHM METOJWYHMM OPIEHTUPOM € (OPMYBAHHS B YUHIB
YMIHHS BUMTHCH 1 HOTO peaitizallisi B CAaMOCTIHIN HaBUaibHIN AisuibHOCTI. [IpiopuTeTHHi BUOIp METOIMKY HaBUYaHHS HAJIEKUTh YUUTEIICBI.

BaxxnuBum mxepenoM 3HaHb, 3ac000M (GOpMyBaHHS JOCTIIHULIBKUX YMiIHb 1 HaBUYOK, CTBOPEHHS MPOOJIEMHUX CHUTYyallid, PO3BUTKY
MUCJIEHHS, CIOCTEPEKIUBOCTI 1 TOMUTIUBOCTI € XiMiYHMI eKCIIepUMEHT Ta po3B’si3yBaHH4 3a1a4. ToMy B nporpami 10 KOXKHOi TeMHU BKa3aHO
BUM XIMIYHOTO €KCIIEPUMEHTY W THITH PO3PaxXyHKOBUX 3a]1ad.

Buxozsun 3 MmoxknuBocTel kabiHeTy XiMmii Ta 6epydH 10 yBaru TOKCHYHICTh PEYOBHH 1 MpaBuiia O€3MEKH, yUUTeNlb Ha CBil PO3Cy]l MOXKe
JIOTIOBHUTH XIMIUYHUM €KCIEPUMEHT, K JEeMOHCTpAIiiiHuii, Tak 1 JabopaTopHuil. OKpiM IIbOr0, YaCTUHY JEMOHCTpALliii MOXKHA 3/iIICHIOBATH,
BUKOpUCTOBYIOUM 3D-MoentoBanHs a0o BipTyalbHEe eKCIIEPUMEHTYBAHHS.

®opMyBaHHIO KOMIETEHTHOCTEH yUHIB CIpUsi€ BUKOHAHHS HUMH HABYAJbHUX MPOEKTIB, OPIEHTOBHI TEMU SIKUX (17151 BHOOPY) HaBeleHO
B OKpeMiil pyOpuIll mporpaMu. YUuTelb 1 y9HI MOXKYTh MPOTIOHYBATH 1 BJIacHI TeMH. [IpoekTn po3poOsiOThCs yUHIMHU 1HAUBIIyaIbHO abo B
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rpynax, y4uTeab MOKe Ha/laBaTH KOHCYJIBTALII0 MIOJ0 IJIAHYBaHHS, BU3HAYCHHS] METH, 3aBJIaHb 1 METOAMKHU JIOCIIKEHHS, TIOUIYKY 1 30MpaHH s
iHopmMarii, KoOOpAMHYBAaTH XiJ BUKOHAHHS TpoekTy. [IpoekTHa pobOoTa Moke OyTH TEOPETUYHOK a00 EKCIEpHUMEHTAIbHOW. TpuBalicTh
MIPOEKTY — Pi3HA: BiJl YPOKY (MiHI-TIPOEKT), KUIBKOX JHIB (KOPOTKOTEPMIHOBHI MPOEKT) 10 POKY (JIOBrOTEpMiHOBHI). Pe3ynbraTn 1OCTIIKEHD
VYHI MPEACTaBISAIOTh ¥ (OpMi MyJIbTUMEIIHHOT Mpe3eHTailii, 1omoBifai (y pa3i HeoOXiTHOCTI — 3 JEMOHCTPAIIED XIMIYHUX JTOCIIJIB), MOJIENI,
KOJIEK1ii, OYKJIeTy, ra3eTH, CTaTUCTUYHOTO 3BITy, TEMATUYHOTO MAacOBOTO 3aX0Jly, HAyKOBOTO pedepary (i3 3a3HaUCHHSIM aKTyaJIbHOCTI TEMH,
HOBU3HU 1 MPAKTUYHOTO 3HAYCHHS PE3yJIbTATIB JOCITIKEHHS, BUCHOBKIB) ToIo0. [Ipe3enTarist it 00roBopeHHsI (3aXUCT) MPOEKTIB BiI0YBAETHCS
Ha CIeliadbHO BiBEJACHOMY YypoIli abo I Yac YpoKy 3 MEBHOI TeMH. POOOTa KOKHOTO BHKOHABIISI TIPOSKTY OIIHIOETHCS 32 HOTO0 BHECKOM,
IHIUBITYaIbHO 32 KPUTEPISIMH, 3 AKUMH YYHIB O3HAHOMITIOIOTH 3a3/1aJIeTi/b.

YIpoaoBx poky ydeHb 00OB’SI3KOBO BUKOHY€E OJWH HaBUAIbHHI MPOEKT (1HIMBiIyalbHUN abo rpymoBuii) i3 mpeamera. OKpiM IbOTO0,
Y4HI MOXKYTh OpaTH y4acTb 1 BUKOHYBATH 32 O0a)KaHHSIM KiTbKa MPOEKTIB.

EdekTuBHICTb OCBITHROTO MPOIECY MOKHA MiJBUIMUTH 3aBASKU 3aCTOCYBAaHHIO Cy4YacHMX iH(opmaniliHo-KoMYyHIKaliHHIX
TexHoJIorii. lle cnpuaruMe akTuBi3alii Mi3HABaIbHOI MISJIBLHOCTI Y4YHIB, PO3BUTKY IXHBOI CAMOCTIHHOCTI B OMaHyBaHHI 3HAaHb, MOCHJICHHIO
MO3UTHUBHOI MOTHBAIli HABYaHHS Ta JO3BOJHUTH (popmyBatH iH(POpMamiiHO-IU(PPOBY KOMIIETEHTHICTh. EJEKTPOHHI OCBITHI pecypcH TaroTh
3MOT'Yy YHAOUHUTH HaBYAJBHUUN 3MICT, 30KpeMa TOW, L0 CTOCYETHCS BHYTPILUIHBOI OyJA0BH PEUYOBHMH UM XIMIUHUX MPOIECIB, HEAOCTYIHUX AJIs
CIIOCTEPEKEHHS B YMOBaX IIKUIBHOI JIabopaTopii.

VY nporpami He 3a3Ha4€HO PO3IMOALT F'OMH 3a TeMaMu. [[1s1 OTpuMaHHS O4iKyBaHUX PE3yJIbTaTiB HaBYAJIbHOI AISNIBHOCTI YYHIB YUUTEIb
CaMOCTIMHO BHM3HAua€ dYac, HEOOXIAHMH A IXHBOIO JOCSATHEHHS y MeXax BIANOBIAHOT TEMH, 3BaKalOYM HAa YMOBHM (DYyHKI[IOHYBaHHS
HaBYAJIbHOTO 3aKJIaJy 1 HaBYaJbHI MOXKJIMBOCTI YYHIB. YUHUTEIb TAKOX MOXE OOIPYHTOBAaHO 3MIiHIOBATH MOPSAOK BUBYEHHS TE€M 1 OKPEMHUX
INUTaHb Y MEXax OJHOTro kiacy. [lepeHoCUTH BUBYEHHS T€M J0 iHILIOTO KJIacy HE J03BOJISIETHCS.
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10 kaac
52 ron, 1,5 rox Ha THXKIEHD

QuikyBaHi pe3yJbTaTH HABYAHHA

| 3MicT HaBYAJIBLHOI0 MaTepiaay

ITpakTHYHA YacTHHA

IloBTOpPEHHS MOYATKOBUX NMOHATH PO OPraHiyHi pe4oBUHH

Y4enb/yuenuus:
3HAHHEBMIT KOMIIOHEHT
Ha3ueae NecsTh WieHiB romosnoriyHoro psny ankanis (CHs — CioH2);
PO3yMi€ HAIGKHICTD PEUOBMH 3a IXHIM CKIAJOM JI0 BYIJICBOJHIB,
OKCUTEHOBMICHHX, HITDOT€HOBMICHUX CIHOMYK.
HisinbHiCHUA KOMIIOHEHT

cKnaoae
MOJIEKYJISIpHI, CTPYKTYPHI 1 HaIliBCTPYKTYpHi (popMynn MeTaHy Ta JeB’TH
rioro romonorie (CoHe — CioHz), ereHy, eTuHy, MeETaHONy, €TaHOJY,

TJIIEPOITy, €TaHOBOI Ta aMIHOETaHOBOI KHUCJIOT;

PIBHSIHHS peakIliif: TopiHHS (TIOBHOTO OKUCHEHHSI) BYTJIEBOIHIB; 3aMiIlEHHS
JUIE METaHy (XJIOPYBaHHS); IPUETHAHHS JJIsl €TeHy W eTHHY (TajJoreHyBaHHS,
TiIpyBaHHs); WIO OIUCYIOTh XIMi4HI BJIACTUBOCTI €TaHOBOI KHCIIOTH
(B3aeMopmis 3 iHAMKATOpaMM, MeTajlaMM, JIyIaMd, COJSIMA 3 TOUYKH 30pYy
EJIEKTPOITITHYHOT TUCOITIAIii).
HinHicHN# KOMIIOHEHT

o00tpynmoasye

3aCTOCYBaHHS METaHy,
TIIEepoIy, €TaHOBOI KUCIIOTH;

POJIb OPraHiYHUX CIIONYK Y JKUBiH MPHUPO/II;

OUiHIOE 6NJ1U6 HA 30POB’S 1 TOBKUIJIS OKPEMHUX OpPraHiyHUX PEUYOBHH,;

GUCLOGTIIOE CYOIHCEHH 1010 HEOOXIAHOCTI 3HAHb MPO OPraHivHi CIOJYKH
JUTSL X O€3MEYHOTO 3aCTOCYBaHHSI.

€TaHy, €TeHy, eTHHY, METaHOlly, €TaHOoIy,

Cxuta, BIIacCTHUBOCTI, 3aCTOCYBaHHS
OKpEeMHX TIPEICTaBHUKIB BYTJCBOAHIB
(meraH, eTaH, €TCH, €THUH),
OKCHUTCHOBMICHUX (METAaHOJ, €TaHO,
[JIepod,  eTaHoBa  KUCJIOTa) 1
HITPOTEHOBMICHHUX (amiHOETaHOBA
KHCIIOTa) OPTaHIYHAX PEUYOBHH.

Tema 1. Teopis O0y10BH OpraHiYHuX COJYK

Ydenn/yuennus:
3HAHHEBMIT KOMIIOHEHT
noACHIOE
CYTb SIBHILLA 130Mepii;
3aJIEKHICTh BJIACTUBOCTEH PEYOBHH BiJ CKaay i OyJOBHM iXHIX MOJIEKYJ Ha

Teopis OynoBH OpraHivHUX CIIONYK.
3aneXHiCTh BIACTMBOCTEH PEYOBUH Bif
CKJaay 1 XiMiuHOI OYJOBH MOJIEKYIL
[lonarTss mpo sBume i3oMepii Ta
130MepH.

Pospaxynkosi 3a0aui

1. BuBenenns

bopmynu

MOJIEKYJISIPHOL
peYOBUHU 3a

MaCOBUMH YaCTKaMU €JICMEHTIB.

[emoncmpauii
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OCHOBI TIOJIOXKEHB T€Opii OyZOBH OPraHIYHUX CIOMYK;

HABOOUmMb NPUKNAOU OPTaHIYHHUX CIOJNYK i3 NPOCTHMH, NOABIHHHMHU,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.
JifaabHiCHUIA KOMIIOHEHT

Ppo3pizuae

OpraHiuHi CHONYKH 3a SIKICHUM CKJIaJ0M:
HITPOTEHOBMICHI PEUOBHHU;

BYTJICBOJHI, OKCHUICHO- 1

KoBaneHnTHi KapOOH-KapOOHOBI
3B’S3KHM Y MOJIEKyJaX OpraHiqHUX
CIOIYK: MIPOCTHH, MOIBIHUH,
TTOTPIHMA.

Krnacudikatiis opraHigHUX CHOIYK.

1. Mopeni MoOneKyJl OpraHigHUX
cnonyk (y Ttomy wumchmi 3D-
HPOCKTYBaHHS ).

2. Mogeni momnekyn i3omepiB (y
ToMY 9rCiIi 3D-IPOEKTYBaHHS).

Haguanwvni npoexmu
1. I3omepu y npupoi.

MIPOCTH, TOIBIHHUH, MOTPIHHUI KapOOH-KapOOHOBI 3B’ S3KH; 2. Ictopis CTBOpPEHHS Ta
Xapakmepu3ye CyTh Teopii OyJJOBH OpraHiuHUX CIIOJYK; PO3BHTKY Teopii OynoBu
Po36’a3y€e 3a0aui Ha BUBCACHHA MOJICKYJSAPHOI (DOpMYyJIM pEYOBHHU 3a OpraHiYHUX CIOJYK.
MacoOBHMH YacTKaMH €IIEMEHTIB, OOIpyHTOBYIOUH OOpaHuUW  crmociO 3. 3D-monemi MOJIEKYI
PO3B’sI3aHHSL. OpraHiYHUX CHOIYK.
HinHicHNii KOMIIOHEHT
yceioomnr€e HEOOXIAHICTh 3HAHHS  BIACTHBOCTEH  PEYOBHHH IS
BCTAHOBJICHHS ii BIUIUBY Ha BJIAacCHE 310pOB’S 1 JOBKIULIA;
6UCII06JII0E CYONHCEHHA TIPO 3HAYCHHS Teopii OyJO0BH OpPraHIiYHUX CIHOIYK
JUTSL PO3BUTKY OpPTaHigHOI XiMii;
pobump 6ucrHoéku Tpo OGAraTOMAaHITHICTH OPTaHIYHUX CIOJMYK HAa OCHOBI
Teopii XiMiuHOi OYIOBH.
Hackpizui amicmogi 1inii
Exonoeiuna besnexa i cmanuii po3sumox.
3aJeKHICTh BIACTUBOCTEH PEUOBHH Bij CKiIagy 1 XiMiUHOI OyIOBH MOJIEKYJI.
Lionpuemnusicmv i Qhinarcosa 2pamomHicp.
3aJeKHICTh BIACTUBOCTEH PEUOBHH Bij CKiIagy 1 XiMiUHOI Oy/I0BH MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBHX 33/1a4 HAa BUBEJCHHS] MOJIEKYJISIPHOI (hOpMYJIM PEYOBUHM 33 MACOBUMHU YAaCTKaMH €JIECMEHTIB.
Tema 2. ByrieBoani
YueHb/yueHnusi: Krnacudikariiis ByTrjeBoIHIB. Pospaxynkosi 3a0aui
3HAHHEBHIT KOMIIOHEHT AJIKaHH. 3aranmbHa  ¢opmyna | 2. BuBeneHHS — MOJEKYIApPHOT
Hazugae AJIKaHiB, CTPYKTypHa i3omepis, | popmynu pE4YOBUHHU 3a
AJIKaHW, aJIKCHH 1 aJIKiHH 38 CHCTEMAaTUYHOI0 HOMEHKIIATYPOIO; cHCTeMaTHYHa HOMEHKIIATypa. 3arajibHOI0 bopmyoro
3arajibHi (HOpMYIIH aJIKaHiB, aKEHIB, aIKIHIB; XiMiuHI BIaCTUBOCTI aJIKaHIB. TOMOJIOTTYHOTO psamy Ta
¢bi3u4HI BIacTHBOCTI OCH3EHY; Ajxenu i ankinm. 3araipHi Ta | TycTUHOWO — ab0  BiTHOCHOIO
HOACHIOE CYyTh CTPYKTYPHOI 130Mepii BYTJIEBOJHIB,; MOJIEKYJISIpHI ~ (OPMYJIM  aJKEHIB 1 | TYCTHHOIO.
PO3Ri3HAE CTPYKTYPHI 130MEpH NIEBHOT pEUOBHHM; AJIKIHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHs  MOIEKYJISPHOI
HAOOUMb NPUKNAOU cUCcTeMaTHYHa HOMEHKJIaTypa. (dhopMyaH PEYOBMHHM 3a MacoIo,
HACHYCHUX, HCHACHUCHHUX 1 apOMaTHYHHUX BYTJICBO/IHIB; XiMiuHI  BJIACTMBOCTI _€TEHY Ta | 00’eMoM abo KiJIBKICTIO
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CTPYKTypHUX (HhOpMyIT i30MepiB alKaHiB, aJKEHIB 1 aJIKiHIB.
HisiibHiCHUA KOMIIOHEHT

PO3pi3HsE BYTIICBO/IHI PI3HUX TOMOJIOTIYHHX PSIIB;

cKaoae

Ha OCHOBI 3aranpHOi (opMymm MoONEKyIsIpHi (OpMYyTH BYTJIEBOIHIB
MEBHOT'O TOMOJIOTIYHOTO PALY;

MOJIEKYJIAPHY 1 CTPYKTYpHY (OopMyIH OEH3EHY;

CTPYKTypHi (OPMYITH aKaHiB, aIKEHIB 1 aJIKiHIB;

CTPYKTYpHi (opMynu i30MepiB  allkaHiB,
MOJIEKYJISIPHOIO (POPMYIIOI0 CHIOTYKH;

PIBHSIHHS peakilii, IKi OMUCYIOTh XiMi4HI BIaCTUBOCTI allkaHiB (TepMidHUI
PO3KIIa, i30MepH3allis, TaJOreHyBaHHs), €TEHY 1 €eTHHY (4aCTKOBE OKUCHEHHS,
NpUETHAHHS TATOT€HOBOIHIB, Tilparalis), OeH3eHy (TOpiHHSI, TaloreHyBaHHS,
riIpyBaHHs), OAEpXaHHsS ajKaHiB (TiApyBaHHS aJKCHIB, aJKiHiB), €TCHY
(merinpyBaHHS eTaHy), €THHY (HIETiIpYBaHHS €TaHy, €TE€HY, TiIPOJi3 KalbIliil
areTuieHiny), 6eHseny (i3 eTHHyY, ACTiAPYBaHHS H-TeKCaHy);

Kaacugikye
BYTJIEBOJIHI Pi3HUX TOMOJIOTIYHUX PSIiB, HOPI6HIOE TXHI OYJIOBY 1 BIACTHBOCTI;

Xxapaxkmepusye
XIMIYHI BIIACTHBOCTI aJIKaHIB, €TEHY Ta €THUHY, OCH3E€HY, CIOCOOU OJIep)KaHHS
ix;

YCHAHOGNIOE

3B’S3KM  MDK  CKJIaJioM, OYJOBOIO, BJIACTUBOCTSAMH, 30epiraHHsM,
TPaHCHOPTYBAaHHSAM 1 3aCTOCYBAaHHSIM BYIJICBOAHIB Ta iXHIM BIUIMBOM Ha
JIOBK1JLIA;

B32€MO3B’3KH MiXK TOMOJIOTIYHUMH PsIIaMH BYTJICBOJIHIB;

00mMpPUMYEMbCA

npaBuil O€3MEeYHOr0 MOBOKEHHS 3 BYIJIEBOAHSAMH 1 iXHIMU MOXIAHUMH Y
noOyTi;

P036’°a3ye 3a0aui

Ha BUBEIGHHS MOJIEKYJSIpHOI (OPMYIM pPEYOBMHH 32 3arajbHOIO
(OpMyII0I0 TOMOJIOTTYHOTO PAAY Ta TYCTUHOIO a00 BiTHOCHOIO I'yCTHHOIO;

Macor, 00’eMOoM ab0 KUIBKICTIO PEYOBHHU pPEareHTiB ab0 MPOJYKTiB
peakuii, OOrpyHTOBYIOUM 00OpaHuii crIociO po3B’A3aHHS.

HinHicHNA KOMIIOHEHT
podums  6uUCHO6KU 11I0OJI0 BJIACTHUBOCTEH PpEYOBMH Ha TijcTaBi iXHBOT

AJIKEHIB 1 aIKiHIB 3a

eTHHY.

Apenn. beH3eH: MonekyispHa i
CTPYKTypHa dbopmyn, ¢biznuHi
BJIACTUBOCTI.

XiMigHi BIIacCTUBOCTI OEH3EHY.

MeToan  ofepKaHHS ~ aJKaHiB,

eTeHy, eTHHy, OeH3eHy. 3acTOCYBaHHSI
BYTJIEBOJIHIB.

PEIOBHHH peareHriB abo
IPOJIYKTIB PEaKIii.
[emoncmpauii

3. BigHomeHHs HAaCHYCHUX

BYTJICBOJHIB JI0 JYTiB, KHCIIOT.

Haesuanwvni npoekmu

4, OKTaHOBE 4YHCIO Ta SKICTb
OcH3UHY.

5. IleranoBe
TaJIMBA.

6. ApoMaTdHI CHOTYKH HABKOJIO
HaC.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHS BYrimist: IPOIYKTH Ta
1X BUKOPUCTAHHS.

9. Bioras.

10. BB Ha qOBKULIA
BYTJIEBOJIHIB Ta IXHIX MOXiJHHX.

YUCIIO  JW3EIBHOIO
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OynoBH i ipo Oy/IOBY pEeYOBHH Ha MiACTaBi iXHIX BIaCTUBOCTEH;

yceioomaroe HEOOXiTHICTh 30epeKeHHS AOBKULIS TiJ 4Yac OJACpKaHHS 1
3aCTOCYBaHHS BYTJICBOJHIB;

00TpYyHmMOBy€ 3aCTOCYBAaHHS BYTJIEBO/IHIB iXHIMH BIACTHBOCTSIM,

ouinioe

MOXEKHY HeOe3MeuHICTh BYTJIEBOIHIB;

eKOJIOT1YHI HACHiAKK TOPYIICHHS TEXHOJIOTiA JOOYBaHHS 1 3aCTOCYBaHHS
BYTJIEBOJIHIB Ta IXHIX MOXiAHHX;

GUCII06TIIOE CYOMCeHHA TIPO 3HAUCHHSA 3aco0iB 3aXHUCTy POCIHMH 1 iXHIH
BIUIMB Ha 3/I0POB’sl JIIO/IeH Ta JOBKIJUIS 32 iX HeNpaBUJILHOTO BUKOPHCTAHHSI.

Hackpizni 3micmogi ninii

I pomaosnceka gionogioansricmo. 300po8’s i besnexa. Exonoeiuna besnexa i cmanuii po3gumox
3HaveHHs 3ac00iB 3aXHMCTY POCIHH i1 IXHil BIJIMB Ha 3/I0pOB’s JIIOJCH Ta JOBKIJUIA 32 TX HEMPaBUIbHOTO BUKOPHCTAHHS.
3abe3neueHns 30epeeHHs JOBKILIA i/ 4ac ofepKaHHs, 30epiranHs, TpaHCTIOPTYBaHHS 1 3aCTOCYBaHHS BYTJIEBO/IHIB Ta IXHIX ITOXiTHUX

Tionpuemnusicms i ¢hinancosa spamomuicms
OpnepxaHHA aJIKaHiB, €TCHY, €THHY, OCH3EHY, X 3aCTOCYBaHHS.
B3aemMo03B 130K MiK BYTJICBOAHIMHU.

Po3B’s13yBaHHS pO3paxyHKOBUX 3a/[au Ha BUBEICHHS MOJIEKYSIPHOT (OPMYJIH PEYOBHHH 3a 3arajibHOK0 (OPMYJIOI TOMOJIOTIYHOTO PSILy Ta TYCTHHOK abo
BiJIHOCHOIO TYCTHHOIO; 32 MacOl0, 00’€MOM a00 KUJIbKICTIO PEYOBHHHU PEAreHTIB 200 NPOAYKTIB PeaKIlil.

Tema 3. OkcureHoBMiCHI OpraHiyHi COJTYKH

Y4yeHb/yuyeHuus: Cnupru. ITousatTs mpo | Pospaxynxoei 3a0aui
3HAHHEBHII KOMIIOHEHT XapaKTepUCTUYHY (bynkuionanbhy) | 4. OOumcieHHS 332 XiMIYHHMH
Hazueae rpymy. ['iIpokcuiibHa XapakTepucTHYHa | PiBHSIHHIMUA KUTBKOCTI
3aranbHi (GopMysH Ta XapakTepucTHuHi (QyHKIiOHANBbHI) rpynu cHupTiB, | (QpyHKHiOHANBHA) Tpyma. Hacudeni | pedoBuHH, Macu abo 00’emy 3a
aNbJeriiB, KAPOOHOBUX KHCJIOT, ECTEPIB; OIHOATOMHI CIUpPTH: 3arajbHa Ta | KUIBKICTIO PEYOBHHHU, Macolo abo
32 CHCTEMaTHYHOK HOMEHKIATYpOI CIHPTH, albJACTiAd, HACHYEHI | CTPYKTYypHIi hopmym, i3oMmepisg | 00’eMOM peareHry, M0 MICTHTh
OJTHOOCHOBHI KapOOHOBI KHCIIOTH, €CTEPH; (mpomanomiB i OyTaHOIIiB), | IEBHY YacTKY JIOMIIIIOK.
ROACHIOE CHCTEMAaTUYHA HOMEHKIATypa. | Jemoncmpauii
BIUIMB XapakTepHCTH4HOI ((yHKIiIOHANBbHOI) rpynu Ha ¢i3udHi 1 xiMiuHi | BoxgHeBnit 3B’a30k, #oro BmumB Ha | 4, OKHCHEHHS ~ €TaHOAy  JIO
BJIACTUBOCTI OKCUTEHOBMICHUX OPTaHIYHUX CIONYK; (i3WYHI BJIaCTHBOCTI CIIMPTIB. eTaHalo.
BOJIHEBOT'O 3B’SI3Ky Ha ()i3MYHI BIACTHBOCTI OKCUTEHOBMICHUX OPTaHIYHUX XiMi4HI ~BJIACTHBOCTI HacH4eHUX | 5. OKMCHEHHS MeTaHaIIo
CIIOJIYK; OJHOATOMHHMX chUpTiB. OpepkaHHA | (eTaHAIIO) aMOHIaYHUM
HaA80OUmMb NPUKIAOU €TaHo;y. po3uunom aprentym(l) okcumy
CIMPTIB, AaibJETifiB, HACHYEHUX OJHOOCHOBHHMX KapOOHOBHX KHCIIOT, ITonsTTs mMpo GaratoaToMHi CIUPTH | (BipTyaabHO).
€cTepiB, KHPiB, ByTJIEBO/IB i IXHi TpUBiaJbHI Ha3BY; Ha TMPHUKJIAAl Thinepoiy, Horo XimiuHi | 6. OKHCHEHHS METaHaJIo
MIOIUPEHHS OKCUTCHOBMICHUX OPraHIYHUX CHOJYK y MPUPOi i Xap4yOBHX | BIACTHUBOCTI. (eTanamio) CBIXKOOJICP)KAHUM
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HIPOLYKTAaX.
HisiibHiCHUA KOMIIOHEHT

DPO3pi3Hae

HacHYeHI i1 HEHaCHYCHI KUPH;

MOHO-, IH-, TIOJIiICaXapHIn; PEaKIlii ecTepudikarii,

Knacugikye

OKCUTEHOBMICHI OpraHidHi CIOIYKH 332 XapaKTEPUCTUIHUMU TPYIIaMHU;

cKknaoae

MOJIEKYJISIpHI 1 CTpyKTypHi (opmynau cnupriB, (EHOIy, albAeriliB,
HACHYCHUX OJHOOCHOBHHMX KapOOHOBUX KHCIIOT, €CTEpiB, JKUPIB, BYTJIECBOJIIB
(3a Ha3BamW i 3araTbHUMU (HPOPMYJIAMH BiAIIOBIAHUX TOMOJIOTIYHUX PSJIiB);

PIBHSHHS peakiifi, fKi ONHCYIOTh XIMIYHI BIIACTHBOCTI HACHYCHHUX
OJIHOATOMHHX CIHUPTIB (TIOBHE 1 YaCTKOBE OKUCHEHHS, JCTiApaTallisi, B3aEMOZis
3 Iy)XHAMH MeTajJaMH, Ti[pOTeH TalloreHigamu), riinepony (TIOBHE
OKHCHEHHS, B3a€EMO/IiS 3 Iy’)KHUMHU MeTallaMu), (heHOIy (B3aeMOIis 3 Ty>KHUMHU
MeTajaMH, JIyraMH, OpPOMHOIO BOJIOI0), €TaHAIO (YaCTKOBE OKWUCHEHHS i
BiTHOBIIEHHS),  OJHOOCHOBHHX  KapOOHOBHX  KHCIOT  (B3aeMomis 3
IHIUKATOpaMH, METalaMH, JyTaMH, COJSMH, CHHpPTaMH), ecTepiB (Tigpoiis),
XKUpIB (TiApyBaHHS Ta JYXHHWA TiIpONi3), TIIOKO3W (YaCTKOBE OKWUCHEHHS,
BiJTHOBJIGHHS BOJHEM, OpOJIHHS CHOHPTOBE 1 MOJIOYHOKHCIIE), Caxapo3H,
KPOXMAIIO 1 TEI0N03u (MOJIEKYJISIpHI PIBHAHHS TiJpOIi3y), OJEpKaHHS
eTaHojy (Tigparallis eTeHy, OpOMiHHS TUIIOKO3M), €TaHa0 (TijpaTailis eTuHY,
OKHCHEHHSI €TaHOJy), €TAHOBOI KHCJIOTH (OKHCHEHHsS €TaHAIll0, €TAaHOJY),
¢doTocuHTE3Y, YTBOPEHHS Caxapo3u, KPOXMAIO 1 LEH0JIO3H Y IPUPO ;

nopienwe

OyZIOBY 1 BJIACTHBOCTI CHOJNYK 3 Pi3HUMH XapaKTEPUCTUYHUMH TPYHaMH,
OJTHOATOMHHUX CITUPTIB 1 PEHOITY, KPOXMAITIO 1 IIEITFOJIO3H;

XiMiYHI ~ BJIACTUBOCTI ~ HACHMYEHUX  OJHOOCHOBHHMX  KapOOHOBHX 1
HEOpraHiYHUX KUCJIOT; BIACTUBOCTI HATYPAIBHUX 1 MITYYHUX BOJIOKOH;

xapaxkmepusye

XiMiYHI ~BJIACTMBOCTI OJHOATOMHHMX HACHYCHHX CIIMPTiB, €TaHAIIO,
HAaCHYEHUX OJTHOOCHOBHHMX KapOOHOBHX KHCIIOT, €CTEPiB, XKHUPiB, ByTJICBO/IB;

CIIOCOOM OJICpIKaHHsSI €TaHONy, CTaHA0, €TaHOBOI KHWCIIOTH, TJFOKO3H,
caxapos3u, KpOXMaJIo 1 HE0I03H,;

npoznosye

XIMiYHI BJIACTMBOCTI OKCHUI€HOBMICHHX OpTaHIYHUX CHOJYK Ha OCHOBI

®enou1: ckiaz i OymoBa MOJEKYIH,
(i3nyHi Ta XiMiYHI BIACTUBOCTI.

AJbaerign. Ckitan, OynoBa
MOJIEKYIT AJIBIET1IIB. Anpnerigaa
XapakTepucTud-Ha  ((YHKI[IOHATbHA)
rpyma. 3aranpHa Ta  CTPYKTYpHI
hopmymm, CHUCTEMaTHIHA
HOMEHKJIaTypa 1 (i3W4Hi BIACTHBOCTI
aJIbJIEr1aiB.

XiMiuHI BIACTUBOCTI €TaHAIIO, HOro

OJICpKaHHSI.

Kapoonogi KHCJIOTH, ix
MOIIUPEHHS B npupoai Ta
KJIacuQiKaIis. Kapb6okcninpaa
XapaKTepUCTHIHA (byHKIIOHATBHA)
rpyma. Cknan, OyzoBa  MOJEKYI

HAaCHYEHHUX OJHOOCHOBHHMX KapOOHOBHX
KHCJIOT, iXHS 3arajJibHa Ta CTPYKTYpHI
dbopMyin, i30Mepis, CcHCTeMaTHYHA
HOMEHKJIATypa i (pi3udHi BIACTHBOCTI.

XiMiuHI BJIACTUBOCTI HACHYEHHUX
OJTHOOCHOBHHUX KapOOHOBHX KHCIIOT.
Peakuist ectepudikarrii.

Onep:kaHHS €TaHOBOI KHCJIOTH.

Ectepn, 3arampbHa Ta CTPYKTYpHI
bopmyu, CHCTEMaTH4HA
HOMEHKJIaTypa, (i3W4Hi BIACTHUBOCTI.
I'igpomnis ectepis.

Kupu sK TpeicTaBHUKH ecTepiB.

Knacudikariss xupiB, iXHi XiMi4HI
BIIACTHBOCTI.

Byraesoan. Knacudikarris
BYIJICBOJIIB, ix YTBOPEHHS "

MOLIMPEHHS Y IPUPOII.
I'moko3a: MonekynsipHa gopmMyia Ta
ii BiJIKpHTA dopma. XiMiuHi

kyrpym(Il) TiIIPOKCHIOM
(BipTyanbsHo).

7. O3HaiioMIIeHHS 31 3pa3Kamu
eCTepiB.

8. BimHomIieHHS XUPIB 10 BOAU

Ta OpPraHiYHUX PO3YMHHUKIB.

9. JloBemeHHS HEHACHYCHOI'O
XapakTepy piakux KUPIB
(BipTyanbHO).

10. OxuCHeHHs TJIFOKO3H
aMOHIaYHUM pO34YMHOM
apreaTym(l) OKCHUY (3a
BiZICYTHOCTI peareHriB —
BIpTYaJIbHO).

Jabopamopni docniou
1. BusiBnenns OpraHiuHUX
KHCJIOT y Xap4OBHX MPOAYKTaX.

2. OKHCHEHHS [JIIOKO3U
CBIKOOJICpIKaHUM kynpym(II)
TIAPOKCHJIOM.

Ilpakmuuni pooomu

1. Po3B’s3yBaHHS ~ €KCIIEpPUMEH-
TaJIHUX 33/1a4.

Haguanwvni npoexmu

11. Exonoriuaa Oe3MeyHiCTh
3aCTOCYBaHHS 1 OJep)KaHHs
(heHomy.

12. BusiBnenss benory B
eKCTpakTi 3eleHoro uyaro abo
ryari.

13. ByrneBogm 'y  XapyoBHX
NPOIYKTaX: BUSIBIICHHS i

OioJioriyHe 3HAYEHHS.
14. Aesiaiedoal 66d0.

15. HarypaibHi BOJIOKHA
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3HAHb PO BJIACTUBOCTI XapaKTePUCTHUHUX ((PYHKIIIOHATLHUX) TPYII;

YCManoe6ne

MPUYUHHO-HACIIKOBI 3B’SI3KM MIX CKJIAJIOM, OYJO0BOIO, BJIACTHBOCTSIMH,
3aCTOCYBAHHSM 1 BIUIMBOM Ha JOBKUUIS OKCUI'€HOBMICHUX OPTraHIuYHHUX CIIOJYK;

TeHeTHYHi 3B’ SI3KH MK OKCUT€HOBMICHIUMH OPTaHITHUMH CITOTyKaMHU;

6UAGNAE

HasIBHICTH aJIbJIETiNiB, KapOOHOBUX KHCIIOT, TIIFOKO3H;

00OMPUMYEMBCA RPAGUTL

0E3MeYHOTO MOBOKEHHS 3 OPraHIYHUMHU PEYOBHHAMU;

obuucnwe

3a XIMIYHAMH PIBHAHHSAMH KUIBKICTh PEUYOBHHH, Macy abo o0’em 3a
KUTBKICTIO PEYOBHHH, Macolo abo 00’eMOM peareHTy, IO MICTHUTh MEBHY
YaCTKy JOMIIIOK, OOIPYHTOBYIOUM 0OpaHUl CIIOCIO pPO3B’sI3aHHS,

D036’°a3y€

eKCIIepUMEHTANbHI 33/1adi, O0TPYHTOBYIOUYH OOpaHmii CriociO po3B’I3aHHS.
HinHicHNii KOMIIOHEHT

POoOuUmb 6UCHOGKU

1010 BJIACTMBOCTEH OKCHUI'€HOBMICHUX OPTaHIYHMX PEYOBUH Ha MiACTaBl
ixHpO1 OyMOBH 1 TIpo Oy/IOBY OKCHI'C€HOBMICHMX PEUOBHMH Ha TMIJICTaBi IXHIX
BJIACTUBOCTEH; HA OCHOBI CIIOCTEPEIKEHD;

YCBIOOMIIOE

B3a€MO3B’SI30K  CKJIajy, OyZOBH,  BIACTHBOCTEH,  3acCTOCYBaHHS
OKCHTCHOBMICHUX OpPTaHIYHUX PEYOBHH i IXHBOT'O BILUTUBY Ha JOBKIJUIS;

HEOOXITHICTh OXOPOHM JOBKULIS BiJ] TPOMHUCIOBUX BiAXOMIB, IIO MICTSThH
¢enom;

6UCII06TII0E CYOIHCEHHSA

[IO/I0 BIUIMBY MPOAYKTIB OPraHIYHOI'O CUHTE3y Ha 3JI0POB’S JIIOJWHH Ta
€KOJIOT1YHUM CTaH JOBKIJLIS;

PO36°a3ye npodnemy

BJIACHOTO palliOHAJIbHOTO XapuyyBaHHS Ha OCHOBI 3HaHb MPO JKUPH i
BYTJIEBO/IN;

ouine

OloyoriyHe 3HaYEHHS KHPIB 1 ByTIIEBO/IIB JJIsl XapUyBaHHS JIFOIUHH;

pauioHaJbHE CIiBBIJHOIIEHHS BXKMBAHHS POCIMHHUX Ta TBAPUHHMX KHPIB,
nepeBary oJsry 3 HaTypaJbHUX TKaHUH;

0e3MeYHiCTh OPTraHiYHUX PEYOBHUH 1 MPHUIHMAE OOTPYHTOBAHE PillieHHS IOA0

BJIIACTHUBOCTI TIFOKO3H.

Caxapos3a, KpoOXMaslb 1 ILeJI0JIo3a:

MOJIEKYJIISIpHI popMyITH, TiapoTis.

POCIIMHHOTO TIOXOJDKEHHS: iXHi
BJIACTHBOCTI, [ Ha OpraHizm
JIIOJIMHH, 3aCTOCYBaHHSI.

16. llITy4yHni  BOJOKHA:  IXHE
3aCTOCYBaHHA y TMOOyTI Ta
POMHCIIOBOCTI.

17. Etrepun Ta ecrepu B
KOCMETHII].

18. bioguzenbHe najgbHe.
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IXHBOI'O BUKOPHUCTAHHS. |

Hackpizni 3micmosi inii
I pomaosncoka gionogioanvricmo

OpepxaHHS €TaHOIY, €TAaHAIIO.
300pos st i besnexa. Exonoeiuna besnexa i cmanuil po36Umox

Bionoriune 3HaueHHS KHUPIB 1 ByTJIEBOAIB AJISl Xap4yBaHHS JIIOJUHH.
Hionpuemnusicmo i ghinancosa epamomuicms .

OpepxaHHS €TaHOIY, €TAaHAIIO.

Peakuis ectepudikartii.

OOuncnenHs 3a XiMIYHUMHU PIBHSHHSIMH KiJIBKOCTI PeYOBUHH, Macu abo 00’eMy 3a KIJBKICTIO PEYOBHHH, Macor abo 00’€MOM peareHry, 10 MICTHUTb

MIEBHY YacTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi opraniuHi cnmoJgyku

Y4yenn/yuyeHuus:
3HAHHEBMIT KOMIIOHEHT

Ha3ueac

3aranbHi POpPMyNH Ta XapakTepucTH4HI ((YHKIIOHANBHI) TPYH aMiHIB Ta
aMIHOKHCJIOT;

nOACHIOE

CTPYKTYypHi (JOPMYITH aMiHIB Ta aMiHOKHCIIOT; aM(OTEPHICTh aMiHOKHCIIOT;

3MICT MOHATH: XapakTepucTuuHa ((YHKI[IOHATIbHA) aMiHOTpYIa, MEeNTHIHA
rpyIa, MOJIMenTHI;

HagoOuUm» npuUKIAOU

aMiHIB, aMiHOKHCJIOT, O1JIKiB.

HissNbHiCHUA KOMIIOHEHT

DO3pi3nae

HACHYeHI i apoMaTH4HI aMiHH;

cKnaoae

MOJIEKYJISIPHI Ta CTPYKTYpPHI (hOpMYJIH aMiHIB Ta aMiHOKHCIIOT 3a Ha3BaMH 1
3araJibHUMH GOpMYyJIamMu;

PIBHSHHSI peakiild, $Ki ONUCYIOTh XIMiYHI BJIACTHBOCTI METaHAMIHY
(TopiHHSI, B3a€EMOJIIS 3 BOJIOIO 1 XJIOPHUJHOKO KHCIIOTOK)), aHUTIHY (B3aEMOJIS 3
XJIOPUTHOIO KHUCIIOTO, OPOMHOO BOJIOI0), aMiHOETAHOBOT KMCIOTH (B3a€EMO st
3 HATpPid TiIPOKCHIIOM, XJIOPHUIHOK KHCIOTOI, YTBOPEHHS JHIENTHIY) Ta
oJIepKaHHs aHTiHY (BiHOBIICHHS HITPOOEH3CHY);

Knacugikye

HITPOTCHOBMICHI  OpTraHi4Hi __ CHOJYKH

3a XaPAKTCPUCTUIHUMU

Hacuyeni i apomaTuyHi amiHu:
ckiag 1 OymoBa MOJIEKyJ, Ha3BH
HAWIPOCTIIINX 33 CKIAaJOM CIIONyK.
Bynosa aminorpymm.

AMiHM SIK  Opra”iuyHi  OCHOBH.
XiMiuHI ~ BJAaCTUBOCTI  METaHaMiHY,
a”ininy. OnepKaHHS aHLTiHY.

AMiHOKHCJIOTH: CcKiang 1 OyzoBa

MOJIEKYJ, 3arajbHi 1 CTPYKTYpHI
thopmynn, xapaktepucTuyHi ((pyHKIIiO-
HaJIBHI) rpymnu, CHCTEMaTH4Ha
HoMeHKJaTypa. Ilentmgna — rpyna.
XiMi4HI BJIACTUBOCTI aMiHOETAHOBOI
kuciotu. llentunn.

Bimku sk BHCOKOMOIEKYJISIPHI

CHoNyKH. XIMIYHI BIIACTUBOCTI O1JIKiB
(6e3 3amucy piBHSIHD peakLiil).

Hemoncmpauii

11. B3aemomist aHLTIHY 3
XJIOPUJTHOIO KHCJIOTOIO
(BipTyasIbHO).

12. B3aemomist aHLTIHY 3

OpOMHOI0 BOJIOIO (BipTYabHO).

Jabopamopni docniou
3. Biyperoga peaxiiisi.
4. KcaHTonpoTeiHoBa peakxiiis.

Haeuanvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHi
BJIACTHUBOCTI, sl Ha OpraHi3m
JIFOAMHU, 3aCTOCYBaHHS.
20. AmimiH -  ocHOBa
BUPOOHHIITBAa OapBHUKIB.
21. Cunre3 OiJIKiB.

22. 30anaHcoBaHe XapuyBaHHs —
3aropyKa 3JJ0pPOBOTO YKHTTSL.
23. BuBenenus
OPraHiYHOTO MOXO/KEHHSI.

TSt

TLIAM
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(pyHKIIOHAIEHUMU) TPYIIAMH;

npozno3zye

XIMIYHI BJIACTUBOCTI aMiHOKHCJIOT, 3YMOBJIEHI OCOOJUBOCTSAMU OyIOBU
iXHIX MOJIEKYIT;

xapaxmepusye

XiMiYHI BTacTHBOCTI METaHaMiHy, aHIJIiHY, aMiHOETAaHOBOI KHCJIOTH 1 OiJIKiB
(rimposti3, KOIBLOPOBI peakiiii);

OiomoriyHy poilb aMiHOKHCIIOT, OLIKIB;

YCHMAaHo6I0€

MPUYUHHO-HACIIKOBI 3B 3K MIX CKJIQJOM, OYIOBOIO, BIACTHBOCTIMHU
HITPOT€HOBMICHHUX OPTaHIYHHX CIIONYK;

oompumyemobcs npaeun OC3NEUHOTO TOBO/DKCHHS 3  OpPraHiuHUMHU
PEUOBHHAMH.
HinHicHnii KOMIIOHEHT

YCIOOMAIE

BIUIMB aHIIIHy Ta HOro moxigHuWX (BOTHEHEeOe3NedHICTh, MOAPA3IUBICTD,
OTPYWHICTh) Ha JOBKIJIIS T4 OPTaHI3M JIFOAMHU;

BUCTL06TIIOE CYOHCEHHSA

NpO BIUIMB OKPEMHUX HITPOT€HOBMICHHX OPraHiuyHHMX CIIOJYK Ha OpraHi3M
JIO/IMHY;

00rpynmoasye

3aCTOCYBaHHS PEUOBHH IXHIMH BIaCTHBOCTSIMU;

OUinI€

OloJ0r1YHE 3HAYEHHS aMIHOKHUCIIOT 1 OlJIKIB;

D036’°A3y€ npobnemy

BJIACHOTO PaIliOHAJILHOT'O XapuyBaHHS Ha OCHOBI 3HaHb MPO OLIKH;

poodums 6ucHo6KU

PO BJIACTUBOCTI aMiHIB, aMiHOKHCIIOT Ta OLJKiB, BHXOISIYM 3 OYyIOBH
MOJIEKYJI PEUOBHH, 1 TPO OyIOBY PEYOBHH, BUXOJISUHU 3 TXHIX BIACTUBOCTEH; HA
OCHOBI CIIOCTEPEIKEHb.

Hackpizni 3micmosi sinii

300poe’a i be3nexa. I pomadsrcora sionogioansticms. Exonoeiuna 6esnexa i cmanuti po3umox.

[adacia+ihol aire’io oa é1al 115%ied a8y épagie oa 1o+0p+1al hadaaiaeua.

Lionpuemnusicmo i ghinarcosa 2pamommuicniv
OpneprkaHHsL aHUTIHY.
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Tema 5. CHHTeTHYHI BHCOKOMOJIEKYJISIPHI pe4OBHHH i moJIiMepHi MaTepiaau Ha iX OCHOBI

Y4yenb/yuyeHnuus:
3HAHHEBHIA KOMIIOHEHT

NOACHIOE

CYTb TIOHSITTS TIOJIIMED;

peakuii momiMepu3amii i
NoJiMepiB;

Hagooum» npuKIaAOU

CHUHTETHYHHX BHCOKOMOJIEKYJSIPHIX PEUOBHH 1 MOJIMEPHHUX MaTepialliB Ha
iX OCHOBI;

PIBHSIHB peakiiii mojiMepu3aiii i MoJiKOHIeH Al
JifnabHiCHHIA KOMIIOHEHT

DO3pi3HAE

peakii momiMepu3arii i MOJKOHACHCAIll; MIacTMacH, KayIyKd, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIIMEPHHUX MaTepialis;

nopienwe

NPUPOJIHI, IITYYHI i CHHTETHYHI BOJIOKHA, [IACTMACH;

YCHAHOGNIOE

NPUYMHHO-HACTIIKOBI 3B’A3KH MK CKJIag0M, OyJOBOO, BIaCTUBOCTSIMU Ta
3aCTOCYBaHHSM TOJIIMEPIB;

00omMpuUMyemuvcsa

npaBuII OE3MEYHOr0 MOBOKEHHS 3 CHHTETUYHUMH MaTepiajlaMH.
HinHicHMid KOMIIOHEHT

00tpynmoasye

3HAYCHHS TOJIMEpIB y CTBOPEHHI HOBHX MaTepialiB Ta CHHTETUYHHX
BOJIOKOH.

MOJIIKOHICH AT K CcHoco0iB  JOoOyBaHHS

CuHTETHYHI  BHCOKOMOJIEKYJISIpHI
PEYOBUHHU. [omimepu. Peaxuii
momiMepm3aliii 1 MOJIKOHACHCAITI].
IInactMmacu. Kayuyxkn, ryma.

Haiimommpenimi nonimMepn Ta cdepu
iXHBOTO BUKOPHCTAHHSI.

BrmmB momiMepHUX MatepianiB Ha
3I0POB’st JIFOTUHA i JIOBKLJLISL.
[IpoGnemu  yTwimizamii — moyiMepiB 1
lacTMac B KOHTEKCTI  CTaJIoro
PO3BUTKY CYCHLIBCTBA.

CuHTEeTHYHI  BOJIOKHA:
BIIACTHBOCTI 1 32CTOCYBaHHSI.

¢biznuni

Hemoncmpauii
13. 3pa3ku mnactmac, Kaydykis,
T'YMH, CHHTETHYHUX BOJIOKOH.

Haeuanwvni npoekmu

24, CudTeTH4Hl BOJOKHA: IX
3HAYCHHS, 3aCTOCYBaHHS Y
moOyTi Ta IPOMHUCIIOBOCTI.

25. Perukiar SIK (31070505071
IUBITI30BaHMNA CIIOCIO yTHITI3aIi
TBEPAUX MOOYTOBHX BiAXO/IiB.

26. ITepepobka moOyTOBUX
BiAXOmiB B VYkpaini Ta
PO3BHHEHHX KpaiHax CBITY.

27. IlepcniekTHBY OfiepKaHHS 1
3aCTOCYBaHHSI MTOJIIMEPIB 13
Hanepe/ 3alaHuMHU

BJIACTUBOCTSIMHU.
28. JlocmimkeHHss ~ MapKyBaHHS
BUpPOOIB i3 MOJIIMEPHUX

MaTepiaiiB i ImIacTMac.
29. BurotoBneHust BUpOOIB i3
TUTACTHKOBUX TUISIIOK.

Hackpizni 3micmosi inii

300po6 s i besnexa. Exonociuna besnexa i cmanuil po3eumox.
Haiinommpenimi noxiMepu Ta cdepu iIXHLOI0 BUKOPHCTAHHS.
By nonimMepHUX MaTepiaiB Ha 30pOB’S JIIOAWHU 1 JOBKIJIIS.

[Ipobnemu yTuimizallii moxiMepiB i IIacTMac B KOHTEKCTI CTAJIOTO PO3BUTKY CYCHIIBCTBA.

1 pomaosimcora 6ionosioanbHicnp.
By nonimMepHUX MaTepiaiiB Ha 310POB’S JIFOAWHU 1 JOBKIJIS.

[Ipobnemu yTuItizaLii moxiMepiB i IIacTMac B KOHTEKCTI CTAJIOT0 PO3BUTKY CYCHIJIBCTBA.
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Lionpuemnusicmo i (hinanco8a pamomHichb
Haiinommpenimi noxiMepu Ta chepy IXHbOTO BUKOPHCTAHHS.

Tema 6. baraToMaHITHICTD Ta 3B’A3KH MK KJIACAMH OPraHiYHHUX Pe4OBHH

Y4enb/yuenuus: 3B’S3KM MDK KilacaMH OpTaHIgHHX
3HAHHEBMI{ KOMIIOHEHT PEYOBHH.

nOACHIOE 3aranbHi MOHATTS PO Oi10JIOTIYHO

NPUYMHU 0araTOMaHiTHOCTI OpPraHiYHUX PEYOBHH; AKTUBHI PEUYOBUHHI (BiTaminmy,

HaAB00UmMb NPUKIAOU (hepmenTn).

TOMOJIOTIB Ta 130MepiB; Ponp OpraHigHOi ximit y

CHOJYK i3 IPOCTUMH 1 KPATHUMHU 3B’ I3KaAMH; PO3B’sI3yBaHHI CHPOBHHHOI, €HEpreTHY-

CIIOJTYK 3 PI3HUMH XapaKTEePUCTUIHUMU ((PYHKIIIOHATFHUMHE) TPYTIaMU; HOI, IPOOBOIIFYOI MPOOIEM, CTBOPEHHI

MPUPOTHUX Ta CHHTETHYHUX 010JIOTIYHO aKTHBHHX PEYOBHH. HOBHUX MaTepiaiB.
HisinbHiCHUA KOMIIOHEHT

DO3pi3HAE

OpraHivHi CIOIYKH 33 HAJIEKHICTIO IO BiJIMOBITHAX TOMOJIOTIYHUX PAIIB;

cKnaoae

PIBHSHHSL peakiid, sIKi XapaKTepU3ylOThb T€HETHYHI 3B’SI3KM OPTaHiYHUX
CIOJYK;

oocnioicye

HasBHICTh OPraHIYHUX KHUCIOT y TPOAYKTaX XapyyBaHHSA 32 JOTIOMOTOIO
IHIUKATOPIB;

YCMAaHOGNI0E

3B’SI3KHM MK KJIacaM¥ OPTaHiYHUX CHOIYK;

BUKOPUCHIOBYE

3HAHHA MIPO OPTaHIYHI CITONYKH TSl TIOSICHEHHS X PI3HOMAaHITHOCTI;

00MPUMYEMbCA NPAGUITL

0E3MeYHOT0 MOBOKEHHS 3 OPraHIYHUMH PEYOBUHAMHU.
HinHicHNi KOMIIOHEHT

YCBIOOMITIOE

HEOOXiIHICTh 3HAHHS BIIACTUBOCTEH PEUOBHUHU IS BCTAHOBIICHHS 11 BIUTUBY
Ha BJIACHE 37I0POB’S 1 IOBKIJLIS;

poib opraHidyHol Ximil y pO3B’s3yBaHHI CHPOBMHHOI, EHEPreTUYHO,
MPOJIOBOJIBYOI TIPOOIIeM, CTBOPEHHI HOBUX MaTepiaiB,

ouinioe

3HA4YeHHs 010JI0T1YHO aKTUBHUX PEYOBUH VIS OPTraHi3My JIOJUHU;

NONYNAPU3YE

Haeuanwvni npoekmu

30. HaitBaxxausimi XiMiuHi
BUPOOHUIITBA OPraHiYHOI XiMii B
VYkpaiHi.

31. JloinpHIiCTh Ta IIKiAIHBICT
010JI0r1YHO aKTUBHHUX J00ABOK.
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X1MIYHI 3HaHHS;

yCceioome

NpaBo Ha BIACHUN BHOIp i MPUHHATTS PILICHHS;

BIJIITOBIATBHICTE 32 30€pPEKCHHS TOBKULIA BiJl IIKINTHBUX BUKHIIB,;

GUCII06TII0€ CYOIHCEHHS

PO MOKJIMBOCTI BHUKOPHCTaHHS OPraHiuyHUX CIOJYK 3aJeKHO BiJ IXHIX
BIIACTHUBOCTEI;

00rpynmoasye

3HAYEHHS OPTaHIYHUX PEYOBHH Y CTBOPEHHI HOBUX Marepiais;

Ppodumsb 6UCHO6KU

PO BKJIIUBICTH 3HAHB IPO OPraHIvHi CIIOTYKH.

I pomaosnceka ionogioansricmo. 300poe s i besnexa. Exonociuna besnexa i cmamui possumox. Ilionpuemueicms i hinarcosa spamommicmo

BiosioriyHo akTUBHI PEUOBHHH.

Ponp opraniunoi ximii y po3B’s3yBaHHI CHPOBHHHOI, eHEPTreTHYHO{, TPOJAOBOIBY0I ITPOOJIeM, CTBOPEHHI HOBHX MaTepialib.

11 knac
70 Tox, 2 TOA Ha TWKJICHD
QuikyBaHi pe3yJbTaTH HaBYAJIbHO-Mi3HABAJTbHOI AiAJIbHOCTI | 3MicT HaBYAJBLHOr0 MaTepiaay | IIpakTHYHA YaCTHHA
Tema 1. Ilepionuunnii 3aKkoH i nepioguyHAa cucTeMa XiMiYHUX eJIeMEHTIB
Y4yenn/yueHuus: SIBue epiouaHoOl 3mian | [lemoncmpauii
3HAHHEBMIT KOMIIOHEHT BJIACTUBOCTEH €JIEMEHTIB 1 iXHiX cronyk | 1. Pi3Hi BapianHTH mnepioguyHOl
Ha3ueae Ha OCHOBI YSBJIEHb IPO EJEKTPOHHY | CUCTEMH XIMIYHHX €JIEMEHTIB
S-, p-, d-enemMeHTH 3a iXHIM MICIIEM Y MEPIOMYHIN CHCTEMI, OyZOBYy aToMiB. (moBra i kopotka  opmmu,
HOACHIOE EnextponHi i rpadivni enexTpoHHi | BipTyanbHi 3D).
BQJICHTHICTh 1 CTYIiHb OKUCHEHHS €JIeMEHTIB 2 i 3 mepio/iB y OCHOBHOMY i | (hopmysin aromiB s-, p-, d-ememeHtiB. | 2. Dopmu €JIEKTPOHHUX
30y/DKEHOMY CTaHax aTOMiB; [TpuHOMI «MiHIMAJIBHOT €HEPTii». opbitaneii (y tomy umcm 3D-
HAB0OUmMb NPUKIAOU 30ymkeHuil cTaH atoMa. BalleHTHI | IpOEKTyBaHH:).
S-, p-, d-ememeHTiB. craHn enemeHTiB. MoxamBi cryneni | 3. Mogeni aromiB S-, p-, d-
JisiibHICHIH KOMIIOHEHT OKHCHEHHsI HEMETaJIiYHHUX eJIeMEeHTIB 2 i | eneMeHTiB (y Tomy uumcmi 3D-
cKknaoae 3 nepiofis. POCKTYBAHH).
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CNEKTPOHHI 1 rpadiyuni enekTpoHHi (GopMmynu atomiB s-, p-, d-eremeHTIB
(Depym) 1-4 nepiofis 3 ypaxyBaHHSM NPUHLUITY «MiHIMaJIbHOT €HEPrii»;

aTOMIB HEMETAIIYHHX eJeMeHTiB 2 1 3 mepiodiB y OCHOBHOMY i
30yMKEHOMY CTaHaX;

ananizye

BIIMIHHOCTI €JIEKTPOHHUX KOH(QIrypauiii aTomiB s-,
(Depym) 1-4 mepiomis;

nopisnioe

MOJKJIUBI CTYIICHI OKMCHEHHSI HEMETAIYHUX eJIEMEHTIB 2 1 3 mepioiB, 110
3HAXOJIATHCS B OJHIM I'PyIIi, HA OCHOBI €JICKTPOHHOI OYI0BU IXHIX aTOMIB.
IinHicHM KOMIIOHEHT

00rpynmosye

MEepioIMYHy 3MiHY BIIACTHBOCTEH E€JIEMEHTIB 1 IXHIX MPOCTUX PEYOBHH Ha
OCHOBI €JIEKTPOHHOI OyT0BH iXHIX aTOMIB;

d-enemenTiB

p',

Haeuanvni npoekmu

1. CtBopenHs 3D-mopeneit
aTOMIB €JIEMEHTIB.

2. 3acTOCyBaHHSI PaJIiOHYKIIJIIB Y
MEIUIIIHI.

3. BukopucranHs pafioaKTHBHUX
130TOIIB K  IHOWKATOPIB Y
TBapUHHMIITBI, apXEOJIOTii.

BUCI08TII0€ CYOIHCCHHS

IIOJI0  3aCTOCYBaHHS  NEPIOAMYHOTO  3aKOHy JUIS  Iepen0aueHHs
BJIACTHBOCTEH 1lIIC HE BITKPUTUX CJICMCHTIB.
Hackpi3Hi 3micToBi J1iHii

Hionpuemnusicms i Qhinancosa spamomicie

SBulIlle NepioAMYHOI 3MiIHU BIIACTUBOCTEH €JIEMEHTIB 1 IXHIX CIIOJYK Ha OCHOBI YSIBJICHB PO €JICKTPOHHY OYI0BY aTOMIB.

Tema 2. XimiuHuMii 3B°5130K i Oy10Ba pe4OBHHHU

Y4yenn/yueHuus:
3HaHHEBMIT KOMIIOHEHT

YCMAaHO6I0€

BHJIU XIMIYHOTO 3B’S13KYy B PEYOBHHAX 3a iXHIMU popmymamu;

HaAeoOUmMdb NPUKIAOU

PEYOBHH 13 PI3HUMH BUJAMHU XIMIYHOTO 3B’SI3KY;

aMOp(HUX 1 KPUCTATIIYHUX PEUOBHH.
HissnbHiCHUH KOMIIOHEHT

NOACHIOE 6iOMIHHOCIMI

B MeXaHI3Max YTBOPCHHS KOBAJICHTHHX 3B’SI3KIB y MOJIEKYJI aMOHIaKy Ta
HWOH1 aMOHIIO;

MiXX aMOP(QHHUMH 1 KPUCTATIYHUMHU PEUOBHHAMM;

npozHo3ye

(i314HI BIaCTUBOCTI PEUOBHH Ha OCHOBI iXHBOT Oy/10BH Ta OYJOBY PEUOBHUH
Ha OCHOBI 1XHiX ()i3MYHUX BIACTHBOCTEH.

Honnuii, KOBaJE€HTHUN, METAIIYHUH,
BOJIHEBHMM XiMiuHi 3B’si3ku. JloHOpHO-
aKUENTOPHUM  MEXaHi3M  yTBOPEHHS
KOBQJIEHTHOIO 3B’SI3Ky (Ha MpUKIai
KaTiOHy aMOHII0).

Kpucramiuauii i amopHHIl cTaHH
TBEPIUX PEUOBHH. 3anexHICTh
(Gi3MYHMX BIACTUBOCTEH DPEYOBMH BiX
iXHBO1 OYTOBH.

Jemoncmpauii

4. Mogeni pi3HIX TUIIIB
KpUCTATIYHUX TpaToKk (y TOMYy
uuciti 3D-poeKTyBaHHs).

5. YTBOpeHHs aMOHIH XJOpUAy 3
aMOHIaKy 1 riIporeH XJIOpuay.

6. 3pazku KPUCTATIYHHUX i
aMOp(HUX PEUOBHH.

Haeuanvni npoexmu

4. 3actocyBaHHS plakux
KpHUCTAIB.

5. BukopucrtaHHs pe4OBHH i3
pI3HUMH  BHJAMH  XIMIYHHX

3B’SI3KIB Y TEXHIII.
6. 3HaueHHSI BOJHEBOTO 3B’S3KY
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IiHHicHMI KOMIIOHEHT

ouyinioe

Ha OCHOBI OyZOBHM MOJEKYJ1 BOOU 1 CIUPTIB MOMKJIMBICTH yTBOPEHHS
BOJHEBOTO 3B’ 53Ky MiXK MOJIEKYJIaMH BOJIH, CIIUPTIB, BOAH 1 CITUPTIB;

GUCTLO6TIIOE CYOHCEHHA

LIOA0 3aJIe)KHOCTI M BHUKOPHUCTAHHSIM PEUYOBMH Ta iXHBOIO OyIOBOIO i
BIIACTHBOCTSIMHU.

IS opranizamii
OionomiMepis.

CTPYKTYp

Hackpi3Hi 3micToBi J1iHii

300poe s i besnexa. Exonoeiuna besnexa i cmanuii poseumox. ionpuemnueicmy i hinarncosa spamommicn,

3anexxHiCcTh (hi3UYHUX BIACTHUBOCTEH PEYOBHH BiJ] IXHBHOT OyIOBH.

Tema 3. Ximiuni peakuii

Yuenb/yueHuus:
3HaHHEBMIT KOMIIOHEHT

nOACHIOE

BIUTMB PI3HWX YWHHHKIB Ha 3MIIIEHHS XiMiYHOi piBHOBar", Ha TiIpoIi3
COJIEH,

MIPUHIIUII i1 FaJIbBaHIYHOTO €JICMEHTa;

HaeoOUmMdb NPUKIAOU

HEO0OOPOTHHX 1 00OPOTHHUX XIMIYHUX PEaKIIii.
JissnbHiCHUI KOMIIOHEHT

CKaoae

PIBHSIHHS peakIliid T1Ipoi3y CoJeH;

PO3pi3HAE

HEOOOPOTHI 1 00OPOTHI XIMiYHI peaKIIii;

xXapakmepusye

CyTb XIMIYHOI piBHOBAaru, Tifipoi3y cojeii;

npozHo3ye

MOJKJIUBICTh peaKllii I1Iposi3y coJiei;

pH cepenoBuina BOOJHUX PO3YHHIB COJICH;

odobupae

YMOBHU 3MillleHHS XiMiYHOI piBHOBarm OOOPOTHHX IPOIECIB HA OCHOBI
npunuuny Jle Hlarensbe;

dompumyempcs IPaBUIT OE3TEKH 1111 YaC BUKOHAHHS XIMIYHUX JIOCTIi/IiB;

eKxcnepumenmanvho Bu3Ha4Yae pH cepenoBuIa BOJAHUX PO3UUHIB CONel 3a
JIOTIOMOTO10 1HANKATOPIB;

00uucioc 3a XiMiYHUMH PIBHSHHSIMH BiTHOCHHMH BHXiJ MPOAYKTY peakiii,

Heobopotni 1 obopotHi XimiuHi
nporiecd. XiMiuHa piBHoBara. [IpuHiun
Jle llarenbe.

I'ippomiz comeii.

[loHSATTS PO TabBaHIYHUNA €TIEMEHT
AK XIMIYHE JDKEpeJo eNeKTPUYHOTO

Po3paxynkoBi 3agaui
1. OOuucienHss 3a XIMIYHUMHA
PIBHSHHSMHU BiJJHOCHOTO BHXOIY

MPOAYKTY peaKilii.

JlabopaTopHi xoctinu

1. Busnauenns pH cepenopuia
BOJHUX PpO3YMHIB coliell 3a

JTOTIOMOTOF0 iHJTUKATOPIB.

HaBuyanbHi npoexkTn

7. TanpBamiunuii  eleMedr 3
KapTOILTi, TUMOHY.

8.Bumu 1 mnpuHmMIM podoTH
MaJMX JDKEpPeNl  EJISKTPHUYHOIO
CTpyMy, yTHITi3aIlis iX.
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0OTpyHTOBYIOUH 0OpaHMii criocid po3B’A3aHHS.
HinHicHUH KOMIIOHEHT
8UCN067110€ cyOrcenns Npo 3HaueHHA npuHuuny Jle lllaTense B kepyBaHHI
XIMIYHAMH TIPOIIECaAMU;
00rpynmogye
3HAa4YeHHS] 000OPOTHUX MPOIIECIB Y JOBKIJLI, MPOMHUCIOBIX BUPOOHHIITBAX;
BILIUB Tigpoi3y coleit Ha pH rpyHTiB;
OYIHIOE HETaTUBHMU BIUIMB Ha CKOJIOTIIO BiANPalbOBAHUX TaJIbBAHIYHUX

CIIEMEHTIB 1 dompumyempcsa NPaBUI IXHBOI YTHITI3ALLI.

Hackpi3Hi 3micToBi Jiinii
Hionpuemnusicms i Qhinancosa spamomicie
[ToHATTS PO TAIEBAHIYHHUN €JIEMEHT K XIMITHE IDKEPEIIO CTPYMY.

Tema 4. Heopraniuni peyoBuHH i iXHi BJacTHBOCTI

YdyeHn/yueHuns:
3HaHHEBUIA KOMIIOHEHT
Haszueace
HaNMOIIMpEHiIi Y IpUpPO/Ii METaNiuHi i HeMeTaJiuHi eIeMeHTH;
MPEICTAaBHUKIB KJACiB HEOpPraHiYHUX CIHOJYK 3a CHUCTEMaTHYHOIO
HOMEHKIIaTypOIO;
ROACHIOE
CYTb SIBHIIIA AJOTPOITii;
BIIMIHHOCTI ~ BJAacTUBOCTEH  anoTpomHux  Moaudikamiii  Oxcureny,

Cynedypy, Kapbony, ®ocdopy ixHiM KUIbKICHUM cKiIajoM a00 OyZ0BOI0;

CYTh SIBUIA acOpOIii; aHTPONOTeHHI 1 TPUPOJHI TPUYMHH TOSBH B
aTMocepi OKCHIIB HEeMETAIIYHIX EJIEMEHTIB;

HaAeoOUmMdb NPUKIAOU

anotponHux Moaudikamiii Oxcureny, Cynsdypy, Kapbony, dochopy;
CTOJIYK HEMETATIYHHUX eleMeHTiB 3 [iporeHoM (TiApOreH XJIOpW, TiJpOoreH
cyibdin, aMoHiak);

B32€MO3B’SI3KIB MiXK PEUOBHHAMH.

JissnbHiCHUI KOMIIOHEHT

cKnaoae

PIBHSIHHS, IO MiATBEP/PKYIOTh BiTHOBHI BJIACTUBOCTI METaliB, 30KpeMa
AIIOMIHIIO 1 3ami3a (peakifiii 3 HeMeTalaMH, BOJOK0, KHUCIOTaMHU 1 COJISIMH B
PO3UYMHAX);

OKHCHIi BIIaCTHBOCTI HeMeTaliB (KUCEHb, CipKa, ByTJelb, XJI0p) B pEakiisax 3

Hewmeranu. 3aranbHa
xapaktepucTuka HemeramiB. DizudHi
BJIACTUBOCTI.

AnoTporris. AnoTporHi

Monu(ikarmii peYoBHH HEMETaTIYHUX
€JIEMEHTIB.

SBurie anacopOii.

OKHCHI Ta BIJHOBHI BJIACTHBOCTI
HEMeTaliB. 3aCTOCYBaHHs HEMETaIiB.

Crioyiykd HEMETaJIiYHUX EJICMEHTIB
3 Tigporenom. OcoONMBOCTI BOJHUX
PO3YHHIB IIUX CIOJIYK, iX 3aCTOCYBaHHSI.

OKkcHau HEMETAIIYHUX €JIEMEHTIB,
iX ymicT B aTMocdepi.

Kucnorn. KucnorHi oI,
OcoOnuBocti B3aeMomil MeTadiB 3
HITPaTHOIO i KOHIIEHTPOBAHOIO

CyJib(haTHOK KUCIIOTAMHU.

3arajgpHa XapaKTEPUCTHKA METAIIB.
di314H1 BIIACTUBOCTI METAJIIB Ha OCHOBI
iXHBO1 OYTOBH.

AnroMiHIE 1 3ami30:
XIMIYHI BJIQCTHBOCTI.

¢iznuni 1

Po3paxynkosi 3axaui

2. O0unCIIeHHS KITBKOCTI
pevYoBHHHM, Machu abo 00’eMy
MPOAYKTY 3a PIBHAHHSIM XiMi4HOT
peaxiiii, SKII0 OJIWH i3 peareHTiB
B3STO B HAUIHIIIKY.

JemMoHcTpanii
7.3pa3ku  MeTadiB 1 IXHIX
CIUTaBiB.

8. 3pa3ku HemMeTaliB.

9. Mogzeni KpuCTaliYHAX TPATOK
AIOTPOTTHUX Moaubikamin
Kapbony i Cymsdypy (y TOMy
yuciti 3D-npoeKTyBaHHs:).

10. BusiBiieHHs y po3uuHi
katioHiB ®epymy(2+)
(BipTyansHo), ®epymy(3+)
(BipTyanbHo), Bapiro, amoHit0.

JlaboparopHi xoctinu

2. HocnimpkeHHs aacopOuiiHOi
3IATHOCTI aKTHBOBAHOI'O BYTIJUIS
Ta  AHAIOTIYHUX  JIIKAPCHKHUX
npemnaparis.
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BOJHEM 1 METaJIaMU;

BIIHOBHI BJIACTUBOCTI BOJHIO ¥ BYIJICII0O B PEaKI[ifiX 3 OKCHIAMHU
METaJIYHUX €JIEMEHTIB;

peaxiiif, AKi XapaKTepH3ylTh OCOOIMBOCTI BOJHUX PO3YHHIB TiIpOTeH
xyiopuny (3 OcHOBaMHM), TimporeH cymbdimy (3 ayramm), amoHiaky (3
KHCJIOTaMu);

peakmiii, SKi XapakTepu3yITh XIMidHI
OCHOBHUX, KHCIIOTHHX Ta aM()OTEPHUX OKCH/IIB;

KHCJIOT, OCHOB, aM(oTepHHUX rigpokcuai (AmromiHito i L{uHKy), cepenHix i
KHUCJIUX COJICH;

peakuiii HiTpaTHOI 1 KOHIIEHTPOBaHOI Cynb(}aTHOI KHUCIOT 3 MAarHiem,
LIMHKOM, MIJIJIIO;

xapakmepusye

MeTald 1 HeMeTanH, ixHi (i3WYHI BIACTHBOCTI Ta 3aCTOCYBaHHA (Y TOMY
YUCITi CTIJIaBIB METAITIB);

3aCTOCYBaHHS TiIPOTeH XJIOPUAY, TiAPOreH cynb(iay, aMoHiaKy;

¢i3uuHl Ta XiIMIYHI BJIACTUBOCTI (B3a€MOJIis 3 MarHi€eM, IIMHKOM, MiJUIO)
HITPATHOT 1 KOHIIEHTPOBAHOI CYIb(aTHOT KUCIIOT;

3acTocyBaHHs rizpokcuais Hatpiro i Kanbiiiro;

MOLIMPEHHS COJNeH Y TIPUPO/I;

cKknadae TIAH JIOCTHDKEHHS Ta eKCHepUMEHMANbHO 6CMAHOBIIOE
TeHETHYHI 3B’ SI3KH MK HEOPTaHIYHUMH 1 OpTraHIYHUMH PEYOBHHAM,

nopisnioe

(hi3uuHi Ta XiIMiYHI BIIACTUBOCTI MeTalliB (QIFOMIHIN i 3aJ1i30) 1 HEMETAaiB,
OKCHJIIB METANIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

0COOJIMBOCTI BOJHHX PO3YHMHIB TiJpOTEH XJOPHIY, TiAporeH cyibdixy,
aMOHiaKy;

ocHoB (TigpokcuaiB Hatpito i Kambiiiwo);

ananizye i maymauums pe3yybTaTH T0CIIIHKEHb;

npozno3ye pH cepenoBuilia KUCIOTHUX 1 JTYXKHHUX IPYHTIB;

YCManoen0e TEHETNYHI 3B’ SI3KM MK OCHOBHMMH KJIACAMH HEOPTraHIYHUX
CTIOJNYK;

npoeodums SKiCHI peakiii i BH3Ha4Yae B po3unHax wonu: Depymy(2+),
Depymy(3+), ocamxyroun ix syramu, bapiro, amoHiro, cuiikar- i optodocdart-
10HHU;

BJIACTUBOCTI Ta OJCPKaHHS

oocniocye

3acTocyBaHHA MeTaliB Ta iXHIX
CIUTaBIB.

OcHoBH. BnactusocrTi,
3acTocyBaHHS TipokcuniB Hartpito i
Kanswito.

Comi, iX TOWMPEHHS B MPUPOII.
Cepemni ta kucii comi. [ToHATTS TIpO
JKOPCTKICTP BOAM Ta cmocobu 11
YCYHEHHSI.

CyuacHi cuIlikaTHI MaTepiaiy.

MinepanbHi no6pusa. IloHATTS TIpO
KHCIIOTHI Ta JyXHi IPYHTH.

SkicHi peakiii Ha AeSKi HOHU.

biosoriune 3HaueHHA METANIYHUX 1
HEMETANIYHUX €JICMEHTIB.

'eHeTHYHI 3B’S3KU MK OCHOBHHMU
KJIacaMy HEOPTraHIYHUX CTIONYK.

3-6.BusiBneHHss y  po34MHI
KaTiOHIB Oepymy(2+),
depymy(3+), Bapiro, amoHiro.
7, 8. BusBieHHs y po3uMHaX
CHIIIKAT- 1 opTodocdaT-iOHIB.

IpaxTasi podoTH

1. JlocmipkeHHs SIKICHOT'O
CKJIaJy COJEH.
2. 'enernuHi 3B’ SI3KU MIX

HCOpI‘aHi‘-IHI/IMI/I PCHOBUHAMMU.

HapuyanbHi npoexkTn

7. lTy4Hi anmMasd y TEXHIlIl.

8. PamionanpHe  BHUKOPHCTaHHS
IOOpUB Ta MpoOJieMa OXOPOHH
TOBKIJUISL.

9. 3anobiranus HETaTHBHOMY
BIUIMBOBI HITpaTiB Ha Oprasizm
JIFOTUHU.

10. Heopraniuni pe4oBWHH Yy

dapmarii (abo JTIOMAIITHIH
anTeulri) i Xap4oBii
MTPOMHCIIOBOCTI.

11. KucnotHi gom.

12. Hocnimkxenns pH 1pyHTIB
cBoei  wmicreBocti. CxiagaHs
KapTH POIIOYOCTI.

13. BmactuBocTi 1 3acTOCYBaHHS

KapOOHAaTIB, HIiTpaTiB i
oprodocdaris JTYKHUX i
Ty’)KHO3EMEITbHUX  METalIYHUX

€JIEMEHTIB, COJICH aMOHIIO.
14. VYcyHeHHs THMYacoBoi i
MOCTIHHOT JKOPCTKOCTI BOJIH.
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SIKICHMH CKJ1az COJIENL;

aJCcopOIifiHy 3AaTHICTh aKTUBOBAHOTO BYTIJUIS Ta aHAIOTIYHUX JIIKAPCHKUX
mpemnaparis,

aHanizye BUAH KOPCTKOCTI BOAU 1 HpOnoHye Oe3NedHi CIioco0N YCyHEHHS
YKOPCTKOCTI BOJIU Y TTOOYTi;

0ompumy€emsbcs IPaBWIT OC3TEKHU 1111 YaC BUKOHAHHS XIMIYHUX JIOCTIIJIiB;

00uuCAI0E KITHKICTH PEUOBHHH, Macy abo 00’€M MPOIYKTY 3a PiBHAHHAIM
XIMIYHOT peakilii, KO OAWH i3 PEareHTIiB B3SITO B HAJIUINKY, OOTPYHTOBYIOUH
oOpaHuii crnocid po3B’sI3aHHS.

HinHicHUi KOMIIOHEHT

POOuUmMb 8UCHOBKU HA OCHOBI CIIOCTEPEKCHb;

00rpynmosye

3HA4YEHHS aJIOTPOITHUX MEPETBOPEHb;

MIPUYUHY ICHYBaHHS KUCIOTHUX 1 TYXHUX TPYHTIB;

ouinte

Oionoriune 3HaueHHs Metaniyaux (Kanemiro, Kamiro, Hatpito, Marsiro,
®epymy) 1 Hemeramiunux (Oxcureny, Hitporeny, Kapbony, Pocdopy,
raJIOTCHIB) CJICMCHTIB;

HaWBayKJIMBINIMX MPEJCTABHUKIB OCHOBHUX KJIACiB HEOPTaHIYHUX CIOIYK;

00600umb

MPAKTUYHY 3HAYYIIICTh SBUIIA aacopOIlii, METalliB i HEMETAIliB Ta CIOIYK
METaJIYHUX 1 HEMETATIYHHUX €JIEMEHTIB;

YILTUB KOPCTKOT BOAM Ha MOOYTOBI MPUIIAIH i KOMYHIKaIlii;

GUCTI06TII0€ CYOIHCEHHSA

10710 010JIOTIYHOT POJTi 030HY 1 OTO 3aCTOCYBaHHS, €KOJIOTTYHNX HACHTIIKIB
BUKHUIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynbdypy;

KHCJIOTHHX JIONIiB, TAPHUKOBOTO e(EeKTy, HePalliOHATLHOTO BUKOPHCTAHHS
MiHepaJbHUX 100pHB.

Hackpi3Hi 3micToBi JiiHii
I pomaosmceka sionosioanvHicme
KucnorHi gom.
[ToHATTS PO >KOPCTKICTH BOAM Ta CIIOCOOH i1 yCyHEHHS.
300pos’s1 i beznexa
SAsuiiie ancopOIii.
3acTocyBaHHS BOOHUX PO3YMHIB TipOreH XJIOPHULY, TIAPOreH Cyabdiny, aMOHiaKy.
KucnorHi gomi.
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BnacTtuBocrTi i 3acrocyBanHs rimpokcuiB Harpiro 1 Kanbmiro.

[ToHATTS PO >KOPCTKICTH BOAM Ta CIIOCOOH i1 yCyHEHHS.
Exonoeiuna besnexa i cmanuii po3eumox

SIBume agcopoOmii.

3acTocyBaHHS BOJHUX PO3YUHIB TiIPOTEH XJIOPUAY, TIAPOTeH cynb]imy, aMOHIaKy.

KucnorHi gor.

Tionpuemnusicms i Qhinancoa spamonHicmo
Di3ryHI BIACTUBOCTI METAJIIB HA OCHOBI IXHBOI OY/IOBH.
AJfOMiHiH 1 3a51i30: (i3W4HI 1 XiMi4HI BIACTHBOCTI.
3acTocyBaHHS METaJIiB Ta IXHIX CIUIaBiB.
3acTocyBaHHS HEMETAIB.

3acTocyBaHHS BOJHUX PO3YUHIB TiIPOT€H XJIOPUAY, TIAPOTeH cynb]imy, aMOHIaKYy.

BnacTtuBocrti i 3acTocyBanHs rinpokcuiB Harpiro 1 Kanbiiro.
[ToHATTS TIPO KOPCTKICTH BOAU Ta CIIOCOOM ii yCYHEHHS.

OO0urcIIeHHS KUTBKOCTI PEYOBHHH, MacH a00 00’ €My MPOAYKTY 3a PIBHSIHHAM XiMIYHOI peakiii, SKIIO OJIMH i3 PEarcHTIB B3SATO B HAIHIIKY.

Tema 5. Ximist i nporpec Joacrea

YdyeHn/yueHuns:
3HAHHEBHIT KOMIIOHEHT

HAGOOUMb NPUKNAOU 3aCTOCYBAHHS XIMIYHHUX CHONYK y Pi3HHMX Tajly3sx Ta
y MOBCSAKJICHHOMY JKUTTI.
LinHicHUI KOMIIOHEHT

oyinio€ 3HaYeHHS XiMil y CTBOpEHHI HOBHX MarepialliB, PO3BHTKY HOBHX
HaTPsMIB TEXHOJIOTiH, pO3B’A3aHHI POIOBOJIBYOI, CHDOBUHHOI, CHEPTETUYHOT,
€KOJIOTIYHOI ITPO0JIEM;

YCBIOOMIIOE

3Ha4YeHHsI HOBOi (himocodii y XiMmii 1 BIACHOI TPOMAJITHCHKOI TO3MINT IS
peanizaiii KOHIEMIT CTajoro po3BUTKY CYCIILIbCTBA;

MPUYMHHO-HACIIKOBI 3B’ SI3KM Yy IPUPOJI Ta 11 LIHHICTB 1 HLTICHICTD;

MPaBo Ha BJIIACHUN BUOIp 1 IPUMHATTS PilLICHHS;

BIJIMOBIAIbHICTD 32 30€PE)KEHHS TOBKIUIS BiJ] LIKIJIMBUX BUKUJIIB;

noOnyaAApu3ye XiMivHI 3HAHHS;

KpUumuyuno cmagumucsa 10 XiMidHo1 iHdopMmarii 3 pisHUX HKEPe;

GUCTI06TII0€ CYOIHCEHHSA

IOZI0 3HAYCHHS XIMIYHUX 3HaHb SIK CKJIQJHUKA 3arallbHOl KYJBTYpH
JIOAMHY; PO BIUIMB AiSIIBHOCTI JIIOJMHU Ha JTOBKULIA Ta OXOPOHY HOTO BiA
3a0pyIHEHb;

Pomp ximii y CTBOpeHHI HOBHX
MaTepiajiiB, pO3BUTKY HOBUX HaIPsSIMiB
TEXHOJIOTH, pO3B’s13aHHI
MPOJOBOJIBYOI, CHUPOBHUHHO],
€HEepPreTUYHOI, eKOJIOTIYHOT MPOOIIEM.

«3eneHa» XiMis: Cy4yacHi 3aBIaHHS
nepeji XiMiYHOK HAyKOK Ta XiMiY4HOMO
TEXHOJIOTIEIO0.

HapuaJybHi npoexTn
15. Bupimenss
yTHITI3aMmii pi3HHX
SIIEKTPUYHUX JIaMII.
16. IlinroroBka ece iHO3EMHOIO
MoBow «Pomp ximii y Moemy
KUTTIY.

pooIeMu
BUJIIB
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GUPOONIAE 671ACHI CMABIEHHA N0 TIPUPOIH K HAWBUIIOI IIIHHOCTI.

Hackpi3ui 3micToBi Jiinii
I pomaosmcoka sionosioanviicne. 300pos s i besnexa. Exonociuna besnexa i cmanuti pozeumox. Ilionpuemmusicmo i (hinancosa 2pamommuicnis.

Ponp ximii y cTBOpeHHI HOBUX MarepiaiiB, pO3BUTKY HOBHUX HampsIMiB TEXHOJOTiH, pO3B’s3aHHI MPOAOBOJIBYOI, CHDOBUHHOI, EHEPTeTHYHOI, €KOJIOTIYHOT
po0oeM.

«3eneHay ximis.




