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IHOACHIOBAJIBHA 3AIIMCKA

Ha cywyacHomy ertami po3BUTKY CYCHUJIBCTBA BCE OUEBUAHILIIMM CTa€ 3HAUCHHS MPUPOIHUYMX HAyK JUIs pealizaiii KOHIEMIii CTaJoro
po3BUTKY. He BHMaakoBo B pi3HUX KpaiHax CBITY HMHJIbHA yBara MPUAUISETbCS BJOCKOHAJIECHHIO CUCTEMH MPHPOIHUYOI OCBITH, B TOMY YHCHI i
ximMiuHOi. PeopmyBaHHS CHCTEMH OCBITH NpH LBbOMY nependadae ii BIIKPHUTICTh 1 BapiaTWBHICTh, PI3HOMAHITTS (HOpM 1 METOIIB opraHizamii
HaBYaJIbHOI AISUTBHOCTI, TOOTO AU EpEeHITiaIlii0 HAaBYaHHSI.

Ximis, Oyydr TPUPOJHUYMM IMPEAMETOM, MAa€ BEIMYE3HUN MMOTEHIIIa]l HaBYaHHS 1 pO3BUTKY. be3 3HaHHs 1 po3yMiHHS XiMiuHOI (popmu
pyXy Marepii HEMOXKJIMBO YSIBUTH COOl CydacHY HayKOBY KapTHHY CBITY. AJDKE CBIT, II0 HAC OTOYY€ — IIe, TMEpII 3a BCE, CBIT PEYOBHH, SIKi €
OCHOBOIO JKMBO1 1 H&)KMBOI IMPUPOIH.

HapuanpHa nporpama 3 ximii mis 10-11 ximaciB 3akiafiB 3aranbHOI CepeHbOI OCBITH po3poOiieHa Ha mijacrtaBi [lepkaBHOTO cTaHmapry
0a30B0i 1 MOBHOI 3araJibHOI CepeHbOI OCBITH, 3aTBEpIKEHOr0 mocraHoBoro KaGinery MinictpiB Ykpaiam Bix 23.11.2011 Ne 1392. IIporpama
MpU3HAYCHA IS HaBYaHHS XiMii Ha piBHI cTaHAapTy, TOOTO y Kiacax, J¢ XiMifg He € NMpo(iIbHUM MpeIMeToM. 3MICT MporpaMu 0a3yeTbes Ha
3HAHHSX | KOMIIETEHTHOCTSIX, HAOYTUX YYHSMHU B OCHOBHIHN IIKOJI, 1 € APYTUM — BUIIUM KOHIIEHTPOM BUBYCHHS XiMii.

VY mpoueci HaBYaHHS IpeIMeTa MOYKHa BUKOPHUCTOBYBAaTH JOJATKOBI TOJUMHM HABYAJIbHOIO IUIAHYy, IO IMpHU3HA4YeH1 Ui BUBYEHHS
CHENKYpCiB, (aKyIbTaTUBIB 1 KypCiB 32 BUOOPOM, OPIEHTOBAHUX, 3aJI€KHO BiJ MPOQLII0 HABUAHHS, HA MMOCUIICHHS MIKIIPEIMETHHUX 3B’ A3KIB XiMii 3
IHIIMMH HayKaMHu.

BuBuenHs XxiMmii y crapuriii mikojii Ha piBHI CTaHAAPTY CIpsIMOBaHE Ha Mojainblie (JOPMYBAaHHS Y BUITYCKHHKIB HayKOBOTO CBITOIJISAY,
XIMIYHOI KyJIBTYpH SIK CKJIQJHHUKA 3arajibHOI KyJIbTYpH CY4acHOI JIFOJWHU 1 PO3BUTKY IXHHOTO TBOPYOTO MOTEHIIATY 3317151 YCIIIIHOT colliai3aii B
Cy4aCHOMY CYCIJIbCTBI.

BunyckHUKM cTapioi MIKOJIX — L€ IUIICHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3[aTHI JO KPUTUUHOTO MUCIEHHS; TPOMAJISTHU 1 ATPIOTH 3
aKTUBHOIO KUTTEBOIO MO3UIIEI0, SIKI JIFOTh 3T1AHO 3 MOPaIbHO-€TUYHUMHU NPUHIUIAMH 1 IPUIMAIOTh BIJNOB1IaIbHI PIlLIEHHS; IHHOBATOPH, TOTOBI
3MIHIOBAaTH HaBKOJIMIIHIM CBIT, pO3BUBAaTH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY Mpalll, BAUTUCS BIIPOJIOBK KUTTH.

Mera HaByaHHS XiMmii Ha pIBHI CTaHAapTy BIANOBiJa€ MeTI MOBHOI 3arajlbHOi CEpeJHBbOI OCBITM 1 HoJsArae y 3a0e3nedeHHi
3arajlbHOOCBITHBOI MiATOTOBKH 3 NpeaMeTa, 10 nepefdadyae yMiHHS MOSCHIOBATH XIMIYHI SBMINA, POOMTH OOIPYHTOBaHI BHCHOBKH NpO HUX,
YCBIJIOMJTIOBATH BIUTUB HAyYKH 1 TEXHOJIOTIH HA 3MiIHY MaTepialbHOTO, IHTENEKTYaIbHOTO i KyJIbTYpHOI'O CEpEI0BHILL.

Meta HaB4aHHA XiMil Ha piBHI CTaHAApTy JOCATA€TbCA HA OCHOBI peaiizaiii 3aBJaHHS XIMIYHOI OCBITH — ()OpMYBaHHS 3aco0amu
HABYAJIHHOTO MpeIMeTa KIIOYOBHX i MPeAMEeTHUX KOMIIETeHTHOCTEH.

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

— MOTTHOIIIOBATH 1 PO3UIMPIOBATH 3HAHHS MPO XIMIUHY CKIIQJIOBY NMPUPOJHHYO-HAYKOBOT KAPTHHU CBITY: HAWBAXKJIMBINI XIMiYHI TOHSTTS, 3aKOHU i
3aKOHOMIPHOCTI, TeOpii 1 NpoLecH; CyyacHy XiMiYHy HOMEHKJIATypy PEUOBHUH;

— PO3BMBATH YMiHHS CaMOCTIHHO HaOyBaTH XiMiYHI 3HAHHS 3 PI3HUX 1HPOPMALIHHUX JPKEpET Ta Y X0/l eKCIIepUMEHTAIbHUX JJOCIIKEHb 1
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KPUTHYHO iX OCMHCIIOBAaTH; 3aCTOCOBYBaTH OTPUMaHi 3HAHH JJIsI TIOSICHEHHS BIACTUBOCTEH PEYOBHH 1 PI3HOMAHITHUX XIMIYHHX SIBUIL; O€3MEYHO

BUKOPHCTOBYBATH PEUOBHHHM 1 MaTepiajiy; OLIHIOBATH POJIb XiMii Y PO3BUTKY Cy4acHUX TEXHOJOT1H Ta po3B’sA3aHHI IMTOOANIBHUX MPOOIEM; TBOPUO

PO3B’A3yBaTH MPAKTUYHI 3aBJaHHS XIMIYHOTO XapaKTepy y TMOBCAKICHHOMY JKUTTIi, MOMEpPEIKYBAaTH SIBUIIA, IO 3aBJAIOTh IIKOIU 3JI0POB'IO

JIFOJIMHH 1 JTOBKIJIIIO;

— BHUXOBYBAaTH NEPEKOHAHICTh y MO3UTHBHIA PoJii XiMii K Hayku y 3a0e3medeHHi Mporpecy CyCHiIbCTBA, YCBIAOMIIEHHS HEOOX1IHOCTI

XIMIYHO TPAMOTHOTO CTABJICHHSI 10 BJIACHOTO 3/I0OPOB'S 1 TOBKIJLJIA.
Brecok ximii y hopMyBaHHS KIIFOYOBHX KOMIIETEHTHOCTEH YUHIB PO3KPHUTO B TAOJIHIII.

KomnereHTHiCHUI MOTeHIiaJ HABYAJIbLHOI0 NpeaMeTa XiMist

KJIIO‘IOBZ? IIpeaMeTHHIA 3MiCT KJII0OY0BOI KOMIIETEHTHOCTI i HABYAJIbHI pecypcH A 1l (pOpMyBaHHA
KOMIIETEHTHICTh
Cninkyeannsn Yminusa:
0epIHCaABHOI0 - BUKOPUCTOBYBATH B MOBJICHHI XIMi4HI TepMiHH, HOHSTTS, CHMBOJIH, Cy4acHY YKpaiHCbKY HAyKOBY TEPMIHOJIOTIIO i
(i pionoio y pa3zi HOMEHKJIaTypy;
8iOMIHHOCI) - (hopmymroBaTH BIAMOBIIb HA TOCTABJICHE 3aMIUTAHHS;
Mmosamu - apr'yMEHTOBAHO OMUCYBATHU XiJ 1 YMOBHU MPOBEIEHHS XIMIYHOTO €KCIIEPUMEHTY;
- 00roBOpIOBATH Pe3yJbTaTH JOCHIKEHHS 1 pOOUTH BUCHOBKH;
- OpaTH yyacTb B OOrOBOPEHHI MUTaHb XIMIYHOT'O 3MICTY, YIiTKO, 3p03yMLJI0 BUCIIOBIIIOBATH CBOIO TYMKY;
- CKJIaZIaTU YCHE 1 MMChMOBE MOBIJOMJIEHHS Ha XIMIYHY TEMY, BUTOJIOLTYBaTH HOTO.
CraBjieHHA:
- IIAaHYBaTH HAYKOBY YKPaiHCBKY MOBY;
- KPUTHUYHO CTAaBUTHUCH JI0 MIOBIIOMJIEHB XIMIYHOTO 3MICTY B MEIIHHOMY MPOCTOPI;
- IOTYJISIPU3YBATH XIMi4HI 3HAHHS.
HaguanbHi pecypceu:
- NIAPYYHHUKH 1 MOCIOHUKH, HAYKOBO-TIOMYJISIpHA 1 XYA0XKHS JIiTepaTypa, eJIeKTPOHHI OCBITHI PeCypcCH;
- HaBYaJIbHI IPOEKTH Ta MPE3eHTYBAaHHS IXHIX PE3y/IbTaTiB.
Cninkysanns VYminusa:
IHO3eMHUMU - YUTATU K PO3YMITH 1HIIIOMOBHI HaBUaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTU XIMIYHOT'O 3MICTY;
Moeamu - CTBOPIOBATH TEKCTH MOBIAOMJIEHb 13 BUKOPUCTAHHSAM 1HIIOMOBHUX JKEPEIT;
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- YUTATH 1HO3EMHOIO0 MOBOIO 1 MPAaBMIIBHO BUKOPUCTOBYBATH XIMiUHY HOMEHKIATYPY;
- IOSICHIOBATH 1 BUKOPHCTOBYBATH 1HIIOMOBHY XIMIYHY T€PMiHOJIOTIIO.
CrasBiieHHs:
- IIKaBUTHCh 1 OLIIHIOBATH 1H(POPMAIIiFO XIMIYHOTO 3MICTY 1HO3EMHOIO MOBOIO;
- PO3MOBJISAITH Ha XIMIYHI TEMHU 13 3aIliKaBJICHUMH HOCISIMU 1HO3EMHHX MOB.
HaBuaJubHi pecypceu:
- MeJIiiHI 1 IPyKOBaHi JKepesia iH03eMHOI0 MOBOIO.

Mamemamuuna
KOMnemenmuicmo

Yminnsa:

- 3aCTOCOBYBATH MaTeMAaTHYHI METOIH JIUIS PO3B A3yBaHHS XIMIYHHUX 3aBJIaHb;

- BUKOPHCTOBYBATH JIOTIYHE MUCIICHHS, 30KpPEeMa, JUIsl PO3B’SI3yBaHHS PO3PAXYHKOBUX 1 €KCIICPUMEHTAIBLHUX 3ajad,
MIPOCTOPOBY YSIBY JUISI CKJIaJaHHS CTPYKTYPHUX (HOpMYIT 1 MOjieiel pedOBHH,;

- OyayBaTH 1 TAyMayuTH rpadiku, cXemu, IiarpaMu, CKJIaJaTH MOJEINi XIMIYHHUX CIOIYK 1 TPOLIECIB.
CraBiieHHs:

- YCBIJJOMJIIOBAaTH HEOOXIAHICTh MAaTeMaTHYHMX 3HaHb I PO3B’SI3yBaHHS HAYKOBUX 1 TEXHOJOTIYHHUX XIMIUYHHUX
npooJieM.
HaguanbHi pecypcu:

- HaBYaJIbHI 3aBJaHHS Ha BUKOHAHHS 00YMCIIEHb 32 XIMIYHUMHU (OpMYJIaMU 1 pIBHSHHSIMH peaKiiii;

- mpencTaBieHHs 1HQopmalii B 4HMCIOBIM uM TpadiuHiil Qopmax 3a pe3yiabTaTaMH XIMIYHOIO EKCHEpPUMEHTY Ta
BUKOHAHHS HaBYaJIbHUX MPOEKTIB.

Ocnoeni
KomnemenmHuocmi y
npupoonuuux
Haykax i
mMexHoNozinAx

Yminasn:
- IOSICHIOBATH TIPUPOJIHI SBUIIA, MTPOLIECH B )KMBHUX OpTraHi3Max i TEXHOJIOT1UHI MPOIECH Ha OCHOBI XIMIYHHUX 3HAHb;
- (hopmynroBaTH, 0OTOBOPIOBATH 1 PO3B’SI3yBaTH MPOOIEMHU MTPUPOTHUYO-HAYKOBOTO XapaKkTepy;
- IPOBOJUTH JIOCIIIIN 3 PEYOBUHAMH 3 YPaxyBaHHSM iXHIX (I3WYHHUX BIACTUBOCTEN;
- BUKOHYBATH CKCIICPUMEHTAIbHI 3aBJAaHHS 1 TPOSKTH, BUKOPUCTOBYIOUH 3HAHHS 3 1HIIUX MPUPOJTHIYUX MTPESIMETIB;
- BUKOPUCTOBYBATH 3a IPU3HAUEHHSM Cy4yacHi MPUIIaJU 1 MaTepiaiy;
- BU3HAYaTu IpoOsieMu JOBKULIS, MPOIIOHYBATH CIIOCOOM 1X BUPIIIECHHS;
- TOCTIKYBaTH MPUPOTHI 00'EKTH.
CraBiieHHs:
- YCBIOMJIIOBATH 3HAYCHHS MPUPOJHHYMX HAyK JIs TMi3HAHHS MaTepiaJbHOTO CBITY; BHECOK BUIATHHX YYCHHX Y
PO3BUTOK MPUPOJHUYUX HAYK;
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- OLIIHIOBATH 3HAYEHHS MPUPOJIHUYMX HAYK 1 TEXHOJOTIH JUIs CTAJIOTO PO3BUTKY CYCIIUILCTBA;

- BUCJIOBJIIOBATHU CYPKEHHS 1010 TPUPOJHHX SIBUIL 13 TOTJISAAY CYy4acHOI PUPOJHIUYO-HAYKOBOT KAPTUHH CBITY.
HaBuaJubHi pecypcu:

- HaBYaJIbHE 00JIaTHAHHS 1 MaTepiaiu, 3aC00M YHAOUHCHHS;

- MDKIIPEIMETHI KOHTEKCTHI 3aBJIaHHS;

- iHpOopMaIIiitHI ¥ aHAMITHYHI MaTepiaau 3 MpoOJeM CTaHy MOBKULIA, OIIAaJHOTO BUKOPUCTAHHS MPUPOIHUX PECYPCIB 1
CHHTETUYHUX MaTepialis;

- inopMartiifHi MaTepiajii PO Cy4yacHi JOCATHEHHS HAYKH 1 TEXHIKH;

- IATeHTH1 0a31 JaHUX PO BHHAXO/IH.

Ingpopmauiiino-

uughposa
KomnemenmHuicmep

YMminns:

- CTBOPIOBATH 1H(POPMAIiiiHI MPOAYKTH XIMIYHOTO 3MICTY.
CraBiieHHA:

- KPUTUYHO CHIBCTABIISITH 1 OI[IHIOBATH XIMIUHY 1H(QOpMAILiIO 3 pi3HUX 1HPOpPMALIIHUX pecypcCiB;

- IOTPUMYBATUCh aBTOPCHKOTO MpaBa, eTHYHUX MPUHIIHITIB TOBOPKEHHS 3 iH(popMaIti€ro;

- YCBIJOMJIIOBATH HEOOX1/IHICTh €KOJIOTTYHUX METO/IB Ta 3ac001B yTHIII3alll HUPPOBUX MPUCTPOIB.
HaguanbHi pecypcu:

- €JIEKTPOHH1 OCBITHI pecypcH (06a3u JaHUX MPO PEYOBHUHU Ta IXHI XapaKTEPUCTUKH );

- BIpTyaJIbH1 XiMi4yHi JJabopaTopii.

Yminnsa euumuca
8NPO006IHC HCUmMms

YMminns:
- OpraHi3OBYBAaTH CAMOOCBITY 3 XiMii: BU3HaUaTH METY, MJIaHyBaTH, J0OMpaTH HEOOXiJHI 3ac00u;
- CIIOCTepIraTu 3a XiMIYHUMHU NEPEeTBOPEHHAMH B 00’ €KTaX Ta MPOBOAUTH XIMIYHUHN €KCIIEPUMEHT;
- BUKOHYBAaTH HaBYaJIbHI MPOEKTU XIMIYHOTO ¥ €KOJIOTTYHOIO 3MICTY.
CraBjieHHA:
- LIKaBUTHCS MOAISIMU B XIMIYHIN HayIll Ta TEXHOJIOT11, HOBUMU PEUOBHHAMH 1 MaTepiajlaMu, 3aCTOCYBaHHSM iX;
- IParHyTH CaMOBJIOCKOHAJICHHS;
- OCMUCIIIOBATH PE3YJIbTAaTH CaMOCTIHHOTO BUBYEHHS XiMii;
- PO3YMITH NEPCHEKTUBY BIACHOTO PO3BUTKY YIPOJOBXK XKHUTTS, MIOB'SI3aHOTO 13 XIMIYHUMH 3HAHHSAMH.
HaguanbHi pecypceu:
- MeJIiiiH1 JKepena, TUIaKTUYHI 3acO0M HaBUaHHSI.




Iniyiamuenicme i
nionpuemaugicmeo

Yminusa:

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

- 3aJTy4aTH TapTHEPIB /10 BAKOHAHHS CITUIBHUX MPOEKTIB 3 XIMif;

- BHABIATH 3JaTHICTh J0 poOOTH B KOMaHIi, OyTH iHil[iaTHBHUM/iHII[IaTHBHOIO, TCHEpPyBaTH iaei, Oparu
BIJIMOBIIAJIbHICTD 32 NMPUUHATTS PIllleHb, BECTHU AIAJIOT 311 JOCATHEHHs CIUJIBHOI METH I 9ac BHKOHAHHS XIMIYHOTO
eKCIIEPUMEHTY 1 HaBYaJIbHUX MPOEKTIB.

CraBiieHHS:

- BIpUTH B ce0e, y MOXKITMBOCTI KOMaH/IH 1 BJIACHI;

- BUB2)XCHO CTABUTHCA 710 BUOOPY MaiilOyTHHOTO HANpPsIMY HaBUAHHSI, TTOB’S3aHOTO 3 XIMI€I0;

- OyTH TOTOBHMH JI0 3MiH Ta iIHHOBAIIi}.

HaguanbHi pecypceu:

- JiTepaTypa Npo YCHIIIHUX BUHAX1IHUKIB 1 MANPUEMIIIB;

- 3yCTpiui 3 YCHIIIHUMU JIIOIbMH;

- Oi3HEC-TPEeHIHTH, eKCKYpCii Ha Cy4acHi MiMPHUEMCTBA.

Couianvna ma
2POMAOAHCHKA
Komnemenmuocmi

YMminns:

- PO3yMITH 1 BUKOHYBAaTH BCTAHOBJICHI JIEPKABOIO 3aKOHU 1 TIPaBUIIa 11010 30€peKeHHS JOBKIJUIS;

- CHIBOpALIOBaTH 3 IHIIMMU HaJ peali3ali€lo COI[laJIbHO 3HAuyIIUX MPOEKTIB, 110 MependadyaroTb BUKOPUCTAHHS
XIMIYHMX 3HAHB;

- MpalLOBAaTU B TPYIIl 3allIKaBICHUX JIFOJeH, CHIBIPAIIOBATH 3 IHIIUMH IPyNaMu, 3aJIy4yaTH LIUPILY TPOMAICHKICTh 10
PO3B’sI3yBaHHS MPoOIeM 30epeKeHHs TOBKIIIIS.
CraBiieHHA:

- BUSIBJIATU MATPIOTUYHI MTOYYTTS 10 Y KpaiHu, JII0OO0B 10 Maioi 0aThKiBIIHUHU;

- IOTPUMYBATHUCH 3araJIbHOBU3HAHUX MOPAJIHHUX MPUHIIMIIIB 1 IIHHOCTEH 1 OyTH TOTOBUMH BiJICTOIOBATH I1i IPUHITUIIH 1

IIIHHOCTI;

- BUSIBJIATH 3al11KaBJICHICTh Y IEMOKPATUYHOMY OOJIAIITYBaHHI OTOYEHHS ¥ €KOJIOTYHOMY OOJIalITyBaHH1 JTOBKIULIS;

- OI[IHIOBATH HEOOX1/IHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOIHOTO CIIBPOOITHUIITBA;

- IIAHYBaTH PO3MAITTSI TYMOK 1 MOTJISIIIB;

- [IHYBaTH ¥ IaHyBaTH BHECOK BUJATHUX YKPAiHIIIB, 30KpeMa BUCHUX -XIMIKIB.
HaguanbHi pecypceu:

- HaBYaJIbHI 1 COLlIaIbHI IPOEKTH, TPEHIHTH.




Obiznanicmoe ma
CAMOBUPAICEHHS Y

cehepi Kyromypu

Yminusa:
- BUKOPHUCTOBYBATH Cy4YacHi XiMiuHi 3aCO0M 1 MaTepiaiu JUIsl BTIJICHHS XY/I0KHIX 1/1eH 1 BUSABICHHS BJIaCHOI TBOPYOCTI,;
- IOSICHIOBATH B3a€MO3B 30K MHUCTELITBA 1 X1Miji.
CraBjieHHA:
- IIHYBATH BITYM3HSHY 1 CBITOBY KYJIbTYPHY CIQJIINHY, 10 SKOi HaJeKaTh HayKa 1 MUCTEIITBO.
HaBuaJubHi pecypceu:
- TBOPH 00pPa30TBOPUOTO MUCTELITBA, My3UUHI i JIiTEpaTypHi TBOPH K UTIOCTpAIil 10 BUBUCHHS XIMIYHUX SBHILI;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TAOJIHUIIS.

Exonociuna
zpamomuicme i
300poee xcumms

YmMminns:
- YCBIJOMJIIOBATH IPUYUHHO-HACITIIKOBI 3B’ SI3KH y IPUPOI 1 11 LLTICHICTB;
- BUKOPUCTOBYBATHU XIMIUH1 3HAHHSA JUIS MTOSICHEHHS] KOPUCTI 1 KO 3A00YTKIB XiMii 1 XIMIYHOT TEXHOJIOTI1 IS JIOJUHU
1 TOBKULIA;
- 00JaIITOBYBAaTH BJIACHE )KUTTEBE CepeloBUILE Oe3 KO s ce0e, IHIIUX JI0CH 1 TOBKIUIL;
- TOTPUMYBATHUCS 3JI0POBOTO CIIOCOOY KUTTS;
- 6e3MeYHO MOBOJUTHCH 13 XIMIYHUMU CIOJIYKAMHM 1 MaTepiajaMu B MOOYTI;
- OpaTu ydacTb y peaiiszallii MpoeKTiB, CIPSIMOBAHUX HA MOJIMIIEHHS CTaHY JOBKIUIS 3aBIISKU JOCATHEHHSIM XIMIYHOL
HayKH;
- TOTPUMYBATHUCS MTPABHIII €KOJIOTTYHO BUBAKEHOT TTOBEIIHKH B TOBKIJLII.
CraBiieHHs:
- NIATPUMYBATH U YTUTIOBATH Ha MPAKTULI KOHLIEMIIIIO CTAaJOr0 PO3BUTKY CYCIIIbCTBA;
- PO3YMITH BaXJIUBICTh TAPMOHINHOI B3a€MO/I1T JTFOAMHU 1 TPUPOJIH;
- BIIMIOBIJJAJIBHO ¥ OIIAaJTHO CTAaBUTHUCS 0 BUKOPUCTAHHS IPUPOJIHUX PECYPCIB SIK PKEpena 310poB’°s 1 100po0yTy
Ta Oe3MeKH JIOAUHH 1 CIIIJIBHOTH,
- OIIIHIOBATH €KOJIOT1YH1 PU3UKHU 1 OyTH TOTOBUM JI0 PO3B‘A3yBaHHS MPOOJIEM JOBKLLISA, BUKOPUCTOBYIOUM 3HAHHS
3 XiMil.
HaguanbHi pecypceu:
- HaBYaJIbHI MIPOEKTH;
- AKICHI ¥ KIIBKICHI 33724l €KOJIOTTYHOTO 3MICTY.
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[TpeamerHa xiMiuHa KOMIETEHTHICTh YUYHIB € CKJIQJHUKOM KJIFOYOBOI KOMIIETEHTHOCTI y MPUPOJAHUYHMX HAyKax 1 TEXHOJOTisIX. Bonoainus
XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTaHIApTy O3HAYAE 3[ATHICTh YYHIB MHCIUTHU 1 JISITH 3 TO3WINA CBITOTVIATHUX OpPIi€HTAIlIH 1 IIHHICHUX
YCTaHOBOK, COPMOBAHUX Y MPOIIECI HABYAHHSI XiMIii.

[IpeaMeTHa KOMMETEHTHICTh O3HAY€HA TAKMMH KOMITOHCHTAMH: 3HAHHEBUM (IMi3HABAJIILHHUM), AISUTbHICHUM (TIOBEIIHKOBUM) 1 IIHHICHHM
(MoTHBaIiiHUM). 3MICTOBE HATIOBHEHHS ITUX KOMIIOHEHTIB PO3KPUTO B pyOpHuiIli nporpamu «O4iKyBaHi pe3ybTaTH HaBUYaAHHS.

[lepemik o4ikyBaHHMX pe3yJbTaTiB HABUYAHHS — OPIEHTHP BYMTENS Ha JOCSITHEHHS METH OCBITHBOTO IPOIECY Ha BiAMOBIIHOMY 3MICTi
3a3HAUYEHUX TEeM MPOTrpamu, M0 MOJETIIUTh IUIAHYBaHHS IJIeH 1 3aBJaHb ypOKiB, JacThb 3MOTY BHUPOOUTH a/JeKBaTHI METOJUYHI MIIXOAM JI0
MIPOBE/ICHHS HABYAJIBHUX 3aHATh, IOTOYHOTO i TEMAaTHYHOTO OLIIHIOBAHHSI.

OTxe, OCHOBHUM 3aBJIaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS IEBHOTO PE3y/bTaTy HaBUaHHS, TOOTO HAOYTTs, (JOpMYyBaHHS YU
PO3BUTOK yYHEM BH3HAYCHUX HABYAIHHOIO MPOrPaMOI0 YMiHb, HABUYOK, CTABIICHb, [IHHOCTEH, 3a3HAYCHUX Y JIIBIM 4acTHHI TaOmHii. A BifTaK
MalOTh 3MIHUTHCS MIAXOAW N0 KOHCTPYIOBAHHS 1 MPOBEICHHS HAaBYAJbHHUX 3aHATH. Bil TpaHCHALIl TOTOBMX 3HAHb YUYHTENbh Ma€ MEPEUTH IO
METOJIUK, K1 JI03BOJISIIOTh YYHSIM CaMOCTIHHO 0OyBaTH 3HAHHS y XOJi HaBYAJIbHOI AISUIBHOCTI; (OpMYyBaTH YMiHHS iX 3aCTOCOBYBATH y PI3HHUX
CUTYAIlisIX, TEHEpYBaTH 1 MPOIyKyBaTH i/1e1 200 HOB1 3HAHHS; BUCIIOBIIOBATH BIIACHY TOUKY 30pY 1100 MEBHUX MPOLIECIB YK SIBUIIL TOLIO.

KomneTeHTHiCHUIN MIAX1 y HABUaHHI, Ha BIAMIHY BiJ IPEIMETHO 30Pi€EHTOBAHOTO, Mepeadayae IHTETPallilo pecypciB 3MICTy Kypcy Ximii Ta
IHIIMX TPEeIMETIB Ha OCHOBI MPOBITHUX COLIATbHO W OCOOUCTICHO 3HAYYIIUX i[eH, M0 BTUIIOIOTHCS B CYYacHiM OCBITI: yMiHHS BYUTHCH,
€KOJIOT1YHA TPAMOTHICTB 1 3JI0POBHI CIOCIO JKUTTA, COIliaIbHA Ta TPOMASTHChKA BiMOBIABHICTD, IHIMIATHBHICTD 1 MM IIPUEMITUBICTD.

Hnst peamizanii 1ux i1ed BUOKPEMIJICHO TakKl HACKPi3Hi 3micmoei ninii: «Exonociuna Gesnexa i cmanutli po3sumoky, «l pomaosncoka
8I0N08I0AIbHICMbY, «300p08's | beznekay, «Ilionpuemausicme i hiHanco8a cpamomHicmsy.

Hackpizni 3MicTOBI JIiHII HOCTIAOBHO PO3KPHUBAIOTHCS Y IpOLieCl HABUYAHHSA I BUXOBAHHSI Y4HIB, € CIUIBHUMHU JJISl BCIX TNPEAMETIB 1
KOPETIOITHCS 3 KIIFOYOBUMHU KOMIIETEHTHOCTSIMH.

3micToBa JdiHisA «Exonociuna 6e3nexa i cmanuii po3eumok» peayizyeTbcs Ha 3pasKax, 110 Jar0oTh 3MOTY YYHEBI YCBIIOMUTH HMPUYUHHO-
HACJIAKOBI 3B A3KH y MPUPOI 1 ii HUTICHICTh; BaXKJIMBICTh CTAJIOr0 (KEPOBAHOT0) PO3BUTKY KpaiHM A MallOyTHIX MOKOJiHb. Taki 3pa3ku Hajae
Martepiall Ipo ofiepKaHHS U 3aCTOCYBaHHs PEUOBHH, 30€peKeHHs MPUPOJHUX PECYPCiB — BOJM U MOBITPs, palioHaJbHe  olljajHe BUKOPUCTaHHS
MPUPOJHUX BYIJTIEBOJHIB, KOJOOOIT XIMIYHUX €JIEMEHTIB 1 pEUOBHH TOLIO.

Pesynbrarom peanizanii i€l 3MiCTOBOI JiHIT € He JHIIe 0013HAHICTh Y4YHS 13 €KOJOTIYHUMHM MpoOJieMaMu, MOB’ AI3aHUMH 13 JJOTPUMaHHIM
YHCTOTH HABKOJMIITHHOTO CEPEIOBHINA, MPOIIECAMHU TOPIHHS 1 JTUXaHHS, KHUCIOTHUMH JOIIAaMH, CTIHKMMH OpPTaHIYHUMH 3a0pyAHIOBadaMH, a i
YCBIAOMJIEHHSI MOKJIMBOCTI PO3B’SI3yBaHHS LUX MpoOieM 3acobaMu XiMii. YUeHb IIHY€E IPUPOJIHI PECYPCH, BIJ SIKUX 3aJIEKUTh HOTO 3/10pOB’f,
n00poOyT, CTaNMi pO3BUTOK KpaiHM; YCBIIOMITIOE HEOOX1AHICTH 30€peKeHHST YUCTOTH JTOBKULIA, Oepe ydacTh y BIAMOBITHUX 3aX0/1aX; €KOJIOTTIHO
BHUB)KEHO MOBOJIUTHCS Y JTOBKIJIII.
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CTaHOBJICHHIO YYHIB SIK CBIZIOMHX I'POMAJIsIH, ATPIOTIB YKpaAiHH, WIEHIB COLIyMY, MiCLIEBOI I'POMaJIH, IIKIIBHOTO KOJEKTHUBY MA€ CIIPHUITH
peadizanis 3MicToBOiI JiHil «I pomaoancevka eionogioanvnicmeyy. Ha ypokax XiMii ydHi 03HAHOMITIOIOTBCA 31 300yTKaMH BITUYM3HIHUX YYCHUX Ta
iXHBOIO TPOMAJSHCHKOIO MO3MIIIEI0, OIHIOITH PO3BUTOK BITUM3HSHOTO BHPOOHHUIITBA HA OCHOBI JOCSTHEHb XIMIUYHOI HAayKH, HABYAIOTHCS
[IPALIOBaTH B KOMaHJl, BIANOBIAJIbHO CTAaBUTHUCH /10 3aB/laHb, BU3HAYEHUX KOJIEKTHBOM, Ta PETEIbHO BUKOHYBATH CBOIO YAaCTHHY poOOTH. Y
M03aypOYHUI Yac 10ar0Th MPO YHCTOTY HABKOJHMIIHBOTO CEPEIOBHINAa CBOTO PETIOHY, OEpYTh MOCHIIBHY y4acTh y peali3allii coIiaabHO 3HAYYIIUX
HaBYaJbHUX IPOEKTIB. Pe3ynbraramu, 110 3acCBiIYyIOTh NMPOAYKTHBHICTH peaiizaiii ITi€i JiHii, € YCBIIOMJIEHHS YYHSMHU BiANOBIJAIBHOCTI 3a
pe3yabTaTH HaBYAHHS, AKI MOXYTb Yy MailOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIIHHE BUKOHAHHS 3aBAaHb y KOMaH]l; palliOHAJIbHE
BUKOPHCTaHHS PEYOBHH; YUaCTh y 3aXHCTI JOBKIUIA 1 30epekeHH] oro U1 cebe Ta MallOyTHIX TOKOJIiHb.

3micToBa JiHisA «300po6’a i Geznexka» TOPKAETHCS BCIX 0€3 BHHATKY TE€M IPOTpPaMU 3 XiMii, OCKUIBKH BUKOPHUCTaHHS 3100yTKiB XiMii
VIPOAOBK YCHOTO YKUTTS JIFOJWHU TICHO IOB’S3aHO 31 3JI0pOB’sIM 1 )UTTe3a0e3neueHHsM. [locaigoBHMI PO3BUTOK ITi€l 3MICTOBOI JIiHIT y 3MICTI
KypCy /1a€ y4HSIM 3MOTY YCBIZIOMUTH, 3 OJTHOTO OOKY, 3HAYCHHS XiMii JUII OXOPOHH 30POB’s, a 3 IHIIOT0 — MOKJIMBY IIKOAY MPOAYKTIB Cy4acHOi
XIMIYHOI TEXHOJIOT1{ Y pa3i HEHaJIe)KHOTO BUKOPUCTAHHS iX.

VY pesynbTaTi peanizaiii 1i€i 3MICTOBOI JiHII y4eHb AOTPUMYETHCS MPaBUI OE3MEYHOrO MOBOHKEHHS 3 PEUOBMHAMU 1 MarepiajiaMu y
naboparopii, moOyTi i JOBKIUII; YCBIAOMIIIOE 3AJI€KHICTh 3[J0POB’S Bl YMCTOTH BOJIH, MOBITPS, CKIAAY XapUOBUX MPOAYKTIB; JOTPUMYETHCS
3JI0POBOT'O CIIOCOOY JKUTTSL.

3wmicroBa niHis «Ilionpuemnugicms i pinancosa zpamomuicmpy HAIUTIOE YIHIB HA MOOUTI3aIlil0 3HAHB, IPAKTUYHOTO JOCBITY 1 IIHHICHUX
YCTAaHOBOK y CHUTYyallisiX BHOOPY 1 MPUMHSATTS pilieHb. Y HaBUaHHI XIMii Taki CHUTyallii CTBOPIOIOTHCS TiJ] Yac IUIAHYBaHHS CaMOOCBITHBOI
HaBYaJIbHOT JISUIBHOCTI, TPYNOBOi HAaBYalbHOI, EKCHEPUMEHTAJbHOI pPOOOTH, BUKOHAHHS HABYAJIBHHUX IPOEKTIB Ta iX TMpPE3eHTYBaHHS,
PO3B’A3yBaHHS PO3PAXyYHKOBHX 1 KOHTEKCTHHUX 3a/1a4, BUPOOJIEHHS BIACHOT MOJIEI1 TTIOBEIHKH Y JOBKLIII.

Po3kpuTTs 3MiCTOBO] JIiHIT MOTpedye MO3UTUBHUX MPHUKIAAIB 13 ICTOPIi XiMii, JisSUIBHOCTI BYEHUX 1 MIANPHUEMIIB y Taiy3i Ximii, eKoorii,
(apMakoIorii, 0 3aCBITYYIOTh MOKJIMBICTb PO3B’3yBaHHS HE JIUIIE TEOPETUYHUX, @ i MPAKTUYHUX MPOOJIeM XiMii 1 XIMIYHOTO BUPOOHMIITBA.

VY pesynbTari peanizauii i€l 3MIiCTOBOT JIiHII y4€Hb YCBIJIOMJIIOE€ BaXIJIMBICTh BMBUEHHS XiMii; OLIHIOE YCIHIXH, AOCSATHYTI CY4acCHHUM
CYCHUIBCTBOM Y XIMIYHIH Hay1li, po3po0ieHH1 cnoco0iB o/iepKaHHsI, MepepoOKH 1 3aCTOCYBaHHS PEUOBHH SIK TaKi, 110 3aJIe)KaTh BiJl 3HaHb, YMiHb,
HIIIaTUBY 1 MIIIPUEMIIUBOCTI OKPEMHUX OCOOUCTOCTEMN 1 TPYI OJJHOAYMIIIB; IEPEHOCUTD 11€ CTABJIECHHS Ha Pi3H1 BUAU CBO€T HABYAJIBHOT NiSJIBHOCTI,
MOBOJKEHHS Y IOBKUJLJT; CBIIOMO 0OHMpae HAapsM HaBYaHHS y CTAPIIN LIKOJI1, BUXOJASYH 3 BIACHUX MOXKJIMBOCTEH.

Peanizanis 3MicTOBUX JiHIN He nepeadayae OyaAb-sIKOTO PO3IIMPEHHS Y MOMIMOJIEHHS HaBYaJIbHOTO MaTepiaiy, aje NoTpedye MOCHIEHHS
yBaru J10 NeBHUX Horo acnekTiB. [IpoBiaHi 11€1, Ha SKUX I'PYHTYIOTbCSI HACKPI3H1 3MICTOBI JIHI{, BTUTIOIOTHCSI B HABUAHHI X1Mil SIK Y TEOPETUYHOMY
3MICT1 KypCy, TaK 1 B €KCIIEpUMEHTAJbHIN NISUIbHOCTI Y4HIB, MiJ 4Yac po3B’S3yBaHHS 3a7ad 1 3aBJaHb 13 pealbHUMH JaHUMH (BUPOOHHYOTO 1
no0yTOBOI0 XapaKTepy); BAKOHAHHS MIKIIPEIMETHUX HaBYaJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMH JpKeperaaMu iH(popMallii; B mo3aypoyHUil 4ac BOHH
peari3yroThes M yac TEeMaTUYHUX TUXKHIB, y4acTi B PEriOHANbHUX, BCEYKPATHCHKHUX 1 MIDKHAPOIHUX KOHKYpCax (y TOMY YMCII AUCTAHIIHHUX ).
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VY HaBuanbHI mporpamMi 3 XiMii HACKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMy pyOpHKy. Y Hili 3a3HAQ4€HO MUTAHHA, IO JAIOTh 3MOTY
BiJIMTOBIHO CIIPSIMYBATH 3MiCT KOXKHOT TEMH.

[Tporpama crapmioi MIKOJM peai3ye 3MICTOBI JIiHII XiMIYHOTO KOMIIOHEHTa OCBITHBOI Tany3i «I[Ipupomo3HaBCTBO»: PEYOBHHH Ta IXHI
MEePETBOPEHHS, XIMIUHI 3aKOHH 1 METOAM JOCHIJKCHHS, HABUYKU O€3MEYHOr0 MOBOKEHHS 3 PEUOBMHAMU, CTaBJICHHS /10 €KOJOTTYHHUX MPOoOIeM i
PO3yMiHHS XIMIYHOI KapTUHU CBITY, BMIHHS OILIIHIOBATH POJIb XiMii y BUPOOHHUIITBI Ta KUTTI MoauHU. CHcTeMa XIMIYHUX 3HaHb BU3HAYCHA 17ICE€10
IPUYMHHO-HACHIIKOBUX 3B'3KIB MIKpO- 1 MakpOCBITY PEYOBMH, B3a€EMOIEPETBOPEHb IPOCTUX 1 CKJIAAHUX PEUOBHH 1 F€HETUYHHUM 3B'S3KOM
HEOPraHIYHUX 1 OPraHIYHMX PEYOBUH. 3aKOHOMIPHOCTI MPOTIKaHHS XIMIYHUX PEaKIii PO3TIAJAIOTHCSA 3 YpaxXyBaHHSM CyYaCHHUX TEXHOJIOTIH
BUPOOHMIITBA HOBUX PEYOBHH, MaTEPialiB i €HEeprii.

3MiCT POrpaMu CTPYKTYPOBAHO 3 YPaxXyBaHHSIM BIKOBHX OCOOJIMBOCTEH YUHIB 1 4acy, BiJBE€JICHOTO HA BUBUYCHHS MPEIMETA.

KinbkicTh TOMWH, BiJIBEICHUX HA BUBYCHHS XiMii Ha pIBHI CTaHAApTy, BIANOBiJae HaB4aapbHUM ruiaHam s 10-11 kmaciB 3akmajiB
3arajibHOI CepeHbOT OCBITH, 3aTBEpHKEHUM MIHICTEpCTBOM OCBITH 1 Hayku Ykpainu (Haka3 MOH Ne  Bim 2017 p. «IIpo BHeCeHHs 3MiH Y
Hakaz MOH Bin  Ne 995»), a came: y 10 xnaci — 1,5 ronunu, B 11 knaci — 2 TOAMHA HA THXKICHb.

L{inHICHI OpPIEHTUPH 3MICTY KypCY XiMii y CTapIIiil KO He 3ajeKaTh BiJ PiBHSA BUBYEHHS 1 BU3HAYAIOTHCS CIIENU(]IKOIO XiMil SIK HAYKH .
[TOHATTS «UIHHICTH» BKJIIOYAE €AHICTh 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'€eKTUBHOTO (BIAHOIIEHHS Cy0'eKTa 10 00'€KTa), TOMY B SIKOCTI LIHHICHUX
OpIEHTHPIB XIMIYHOT OCBITH BUCTYNAIOTh 00'€KTH, III0 BUBYAIOTHCS B Kypci XiMii, 10 SKHX B Y4HIB (DOPMYEThCS LiHHICHE cTaBleHHs. [Ipu npomy
MPOBIIHY POJb BiIrPAIOTh Mi3HABAJIBHI IIHHOCTI, OCKUIBKU T'OJIOBHOIO METOI HABYAIBHOTO MpEeAMeTa «XIMis» € JOCHIDKSHHS 1 BUBUYCHHS
TIPUPOIH.

Vxianaui nporpamMu npartyid 30€pert IMTICHICTh 1 CUCTEMHICTh HAaBYAJIBHOTO MPEIMETa, Ha OCBOEHHS SIKOTO BiJIBEICHO MiHIMaIbHUMN
HaBYaJIbHUH Yac. PeTenbHuii B1101p 3MiCcTy XiMii Ha 6a30BOMY piBHI BUBUEHHS JO3BOJIUB:

30eperTu JOCTaTHbO LITICHUHN 1 CHCTEMHUH KypC XiMil;

3BUIBHUTH KypC BiJ HAJAMIPHOI JAeTani3alii, 3aTe0peTU30BaHOro 1 CKJIaJHOTO HAyKOBOTO MaTepiaily, /Ui BIANpPAIIOBaHHS KO0 MOTPIOHO
YUMaJlo 4acy;

BKJIIOYUTH JIO Kypcy MaTepiall, MOB'sI3aHUM 13 MOBCAKAEHHUM >KUTTAM JIIOJAWHU Ta 3 MalOyTHBOIO MpodeciiiHO MisIbHICTIO 3700yBaya
MIOBHOT 3arajbHOI CepeIHbOI OCBITH, SIKA HE MaTUME SICKPaBO BUPAKEHOTO 3B'A3KY 3 XIMI€0.

["ostoBHE Tacyo, SIKUM KepyBaJliCs YKJIaaadi mporpaMu: « BuBYa€eMo 3aKOHOMIPHOCTi, a He OKpeMi pakT.

CTpykTypa HaB4YaJbHOI mporpamMu. 3MICT NpPOrpaMH OXOIUIIOE PO3JAUIM, NPUCBSUYEHI BHMBUEHHIO XIMIi OpraHI4YHMX CIIOJIYK,
y3arajibHeHHIO, CUCTeMaTu3allli Ta NorMMOJIeHHIO 3HaHb 3arajbHoi XiMii, XiMii €JIeMEHTIB Ta y3arajJbHEHHIO 3HaHb 1100 POJIi XiMil y CTBOpPEHHI
HOBHUX MaTepiajliB, PO3BUTKY HOBUX HaIPsIMIB TEXHOJIOT1i, pO3B’3aHH1 MPOIOBOJILYOI, CHPOBUHHOI, EHEPreTUYHO1, €KOJIOTTYHOT TPOOIIEeM.

OO0paHo TaKy MOCIHIOBHICTh BUKJIAICHHS HAaBYaJIbHOI'O MaTepiaiy:

10 knac. [losmopennsa nouamkogux nouams npo opeaniumi pevosunu. Tema 1. Teopis 6yoosu opeaniunux cnonyk. Tema 2. ByenesooHi.



11

Tema 3. Oxcueenosmichi opeaniuni cnoayku. Tema 4. Himpocenoemicnui opeaniuni cnonyku. Tema 5. Cunmemuuni UCOKOMONEKYNIAPHI peUOSUHU |
noznimepui mamepianu Ha ix ocnosi. Tema 6. bacamomanimuicms ma 36 A3Ku MidC K1ACAMU OP2AHIYHUX PEYOBUH.

11 knac. Tema 1. Ilepioouunuii 3akoH i nepioouyna cucmema ximiunux enemenmis. Tema 2. Ximiunuii 36’5130k i 6yoosea pevosunu. Tema 3.
Ximiyni peakyii. Tema 4. Heopeaniuni pewosunu i ixni énacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeTo10I0TIYHOK0 OCHOBOIO TaKoi MOOYIOBH HABYAJIBLHOIO 3MICTY XiMIi I pIBHS CTaHAAPTY € i7es IHTerpOBaHOr0 Kypcy XiMmii —
BHYTPIIIHBOIPEIMETHOI 1HTErpallii HaBYaJIbHOTO MpeaMeTa «Ximis.

Inest Takoi iHTEerpanii AMKTYye HACTYIHY YEProBiCTh BHBYCHHS pO3AiLTIB XiMii: y 10 Kiaci BUBYAETHCS XiMis OPraHIYHHMX CIOJYK, B 11 —
3arajibHa XiMist 1 XiMisl HEOpPraHIYHUX CHONYK. Take CTpyKTypyBaHHS 0OYMOBJIEHO THM, IO y3araibHeHHsS B 11 kiaci 3MiCTy mpeamera 103BOJIsie
copMyBaTH y BHUITYCKHUKIB CEPEIHBOI IIKOIM YSBICHHS MPO XIMil0, SK MPO IUTICHY HAayKy, MOKa3aTH €IHICTh i MOHSTH, 3aKOHIB 1 TEOpiH,
YHIBEpCAIIbHICTH 1 3aCTOCOBHICTB iX 1 B HEOpraHiuHil, i B OpraHiyHil XiMii.

VY 10 kaaci po3mmpeHo MaTepian i3 XiMii OpraHiYHUX CIIOJIYK, [0 BUBYABCS B OCHOBHIW IIKOJI. Y MepIIiid TeMi pPO3IIIAIacThCs TEOPis
Oy/Z0BM OpraHiYHMX CHOJYK SK BHUIIAa (opMa HAayKOBUX 3HaHb Ta i30Mepisd sK sBuile. Kilacu opraHidyHHUX CIOJNIYK BHMBYAIOTbCS B TEMax
«ByrneBogHi», «OKCUT€HOBMICHI OpraHiuHi crnonyku», «HiTporeHoBMicHiI opraniuHi crnomyku». OKpemi TeMH HPHUCBSYEHI CHUHTETUYHUM
BHCOKOMOJIEKYJIIPHUM PEUOBHMHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’S3Ky OpraHiYHUX pedyoBHH. HamnexHy yBary npuiiieHo OyZOBI MOJEKYI
OpPraHiYHUX CHOJYK, PO3KPUTTIO B3a€MHOIO BIUIMBY aTOMiB, IMPUYMHHO-HACIIIKOBUM 3B’SI3KaM MK OyJOBOIO, BJIACTUBOCTSAMH, 3aCTOCYBaHHSAM
OpTaHiYHUX PEUOBHH.

3 METOI0 MOCHJIEHHS POJl AENyKLii y HaBYaHHI XIMIi CIIOYATKY AAOThCS KOPOTKI TEOPETHUYHI BIAOMOCTI Mpo OynoBy, Kiacuikaiiro,
HOMEHKJIATypy OPraHIYHUX PEYOBMH, OCOOIMBOCTI peakiii 3a ix yyacTio. CpopMoBaHi TaKUM YMHOM TE€OPETHYHI 3HAHHS MOTIM PO3BUBAIOTHCS HA
(akToNOrivHOMyY MaTepiajl Ipy BUBUEHHI KJIaciB OPraHIgYHUX CIOJIYK.

B 11 knaci nornm6io0Thes 3HaHHA 13 3arajibHOi XiMii 1 XiMii HEOpPraHIYHUX PEYOBHMH, HAOYTI B OCHOBHIM IIKOJi. BuUBYaeThCs Ximis
HEMETaTIYHUX 1 METaJIYHUX €JIEMEHTIB 3TiIHO 3 Oy/l0BOIO iXHIX aTOMIB Ta MICIIEM Y MEpioAMYHiil cucTeMi XIMIYHMX eneMeHTiB. IlocmiioBHO
BUBYAIOThCA (i3WYHI M XIMIUHI BJIACTMBOCTI HaWBaKJIMBIIIKUX CHOJYK €JIEMEHTIB (3 SIKUMH y4YH1 3yCTpidaloThbcs y MOOYTi, JOBKULII), MpaBUia
MOBO/KEHHS 3 HUMHU, OJIep>KaHHs Ta BUKOPUCTAHHS iX.

Tema «Ximisi 1 mporpec JIIOJCTBa», SKOI 3aKiHUYeEThCS Kypc XiMii, Mae y3arajabHIOBaIbHUHN xapakTep. Po3kpuBaeTbcs poib Ximil y
CTBOPEHHI HOBHMX MaTepiajiiB, PO3BUTKY HOBUX HANpsMIB TEXHOJOTIH, pO3B’sA3aHHI IMPOJIOBOJILYOI, CHUPOBHUHHOI, €HEPreTUYHOi, €KOJOTI1YHOI
po0GieM. Y3arajJbHIOIThCS CBITOIVISIHI MUTAHHS 100 MICIS X1Mil MOMDXK 1HIIUX HAYK PO IPUPOLLY.

3aBeplIyeThCsl BUBUEHHS XiMii O3HAHOMJICHHSM 13 3€J€HOI0 XIMI€I0 K HOBOK (1I0CO(IEI0 CydaCHOTO PO3BUTKY XIMIYHOI 1HIYCTPIi,
HAYKOBHX JOCIIi/’KEHb Ta CBITOIVIALY MOJIOOTO MOKOMIHHA XiMiKiB. [i 3aBJaHHA — JOMOMOITH JIFOCTBY Y BiOOpi TAKMX BMXiJHMX MaTepiasiB i
CXEM TEXHOJIOT1YHHX INPOLECIB, AKi B3arajii BUKIIOYAIOTh BUKOPUCTAHHS Oyb-sIKUX MIKIIJIMBUX BUXIIHUX PEUOBHH ab0 iX YTBOpPEHHS B Ipoleci
BUPOOHULITBA/BUKOPUCTAHHS XIMIYHOI MPOJTYKIIii.
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JlocTaTHBO yBaru NpUAUISETHCS 1 BACBITICHHIO METO[IB HAYKOBOT'O Mi3HAHHSA B XiMii, pOJIi CIOCTEPEKEHHS i eKCIIEPUMEHTY.

HaBuanns ximii motpeOye parioHaIbHOTO 3aCTOCYBAaHHS CIOCOOIB fiif, MeToaiB i 3aco0iB HaBYaHHsA. OpraHizaiii OCBITHBOTO MpoLecy
CIPUSTHME BHKOPHCTAaHHS IEPEBIPEHUX HIKUIBHOK NPAKTUKOI AKTUBHHX Ta IHTEPAKTHBHUX TEXHOJOTIH: TpymoBoi poOOTH, MpOOIEMHOTO
HaBYaHHS, JUAAKTUYHUX IrOp, TPEHIHNOBUX 3aHATh TOHIO. Y CYYaCHHX YMOBaxX BaXUIMBUM METOAMYHHM OPIEHTUPOM € (hOpMyBaHHS B Y4YHIB
YMIHHS BUNTHCH 1 HOTO peaizailis B CaMOCTIiHIN HaBYanbHIN AisbHOCTI. [IpiopuTeTHHI BUOIp METOIUKKM HABYAHHS HAJICKUTh YIUTEIICBI.

BaxnuBuM KepernoM 3HaHb, 3ac000M (OpPMYBaHHS JOCTIAHUIBKMX YMiHb 1 HAaBHYOK, CTBOPEHHsI MPOOJIEMHHMX CHUTYaIliii, pO3BHTKY
MUCIIEHHS], CIIOCTEPEKIMBOCTI 1 TONMUTIMBOCTI € XiMiYHMIi eKCIIepMMEeHT Ta Po3B’si3yBaHHs 3aj4a4. ToMy B Iporpami 10 KOXKHOT TeMH BKa3aHO
BUJIM XIMIYHOTO €KCIIEPUMEHTY i THITH PO3PaxXyHKOBUX 3a]1ad.

Buxonsun 3 MoxkmuBOCTel kabiHeTy ximii Ta Oepydn 0 yBaru TOKCHYHICTh PEUYOBHH 1 MpaBuiia O€3MeKH, YIUTENIb Ha CBIl pO3CYyd MOXKe
JOTIOBHUTH XIMIYHHN EKCIIEPUMEHT, SIK JEMOHCTpalliiHuHi, Tak 1 JaboparopHuil. OKpiM LBOT0, YaCTUHY AEMOHCTpAIiii MOKHA 3/iiCHIOBATH,
BUKOpUCTOBYIOUM 3D-MoaentoBanHs abo BipTyalbHE eKCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIETEHTHOCTEH YUHIB CIpUsi€ BUKOHAHHS HUMH HABYAJIbHUX MPOEKTIB, OPIEHTOBHI TEMU SIKUX (17151 BUOOPY) HaBEICHO B
OKpeMiil pyOpuIll mporpamu. YUYuTellb 1 Y4HI MOXYTb NMPOMOHYBATH 1 BiacHi TeMu. [IpoekTu po3poOnsiioThes y4HAMU 1HAMBiAyalbHO ab0 B
rpymnax, y4uTeilb MOXKE Ha/JaBaTH KOHCYJbTALIIO LIO0 IUIAHYBAaHHS, BU3HAYEHHS METH, 3aBJaHb 1 METOAMKH JOCITIJKEHHS, MOUIYKY 1 30UpaHH s
iH(popMallii, KOOPIAUHYBATH X1J] BUKOHAHHS MpoeKTy. [IpoekTHa poboTa Moke OyTH TEOPETUYHOIO a00 EKCIIEPUMEHTaIbHOW. TPUBAIICTh MPOEKTY
— pi3Ha: Bix YpoKy (MiHI-IPOEKT), KiJIbKOX IHIB (KOPOTKOTEPMIHOBHH MPOEKT) J0 POKY (ZOBroTepMiHOBHIA). Pe3ympraTe AOCHIHKEHb Y4YHI
MPEACTABIISIIOTE Y (POpMI MyITBTUMEIIMHOI Mpe3eHTallli, TomoBial (y pa3l He0OX1THOCTI — 3 AEMOHCTPAII€I0 XIMIYHUX JOCTIAIB), MOJIENI, KOJIEKIIi,
OyKJeTy, ra3eTd, CTaTUCTUYHOTO 3BITY, TEMAaTHYHOI'O MacOBOTO 3aX0J]ly, HAYKOBOTO pedepary (i3 3a3HaUYEHHSM aKTyaJbHOCTI TEMH, HOBU3HHU 1
MPaKTUYHOIO 3HAYEHHS PEe3yJbTaTiB JIOCIIKEHHs, BUCHOBKIB) Tomo. [Ipe3eHTaniss W 0OOroBopeHHs (3aXHUCT) IMPOEKTIB B1IOYBAa€ThCA Ha
creniajdbHO BiJIBEJICHOMY ypoui a0o MiJ yac ypoKy 3 MeBHOi TeMH. Po0oTa KOXHOTO BUKOHABIS MPOEKTY OLIHIOETbCS 3a HOro BHECKOM,
1HAMBIAYalIbHO 32 KPUTEPISAMHU, 3 SKUMH YUHIB O3HAHOMIIIOIOTh 3a3/1aJ1eTi/Ib.

Y1ponoBx poky yueHb 000B’sI3KOBO BUKOHY€E OJJMH HaBYaJIbHUI MPOEKT (1HAMBIAyanbHUN abo rpynoBuii) i3 mpeamera. OKpiM LbOTO, YUHI
MOXYTb OpaTH yyacTb 1 BUKOHYBATH 32 Oa’KaHHSIM KiJIbKa IPOEKTIB.

EdexTHBHICT OCBITHBOTO MPOLIECY MOKHA IMiIBUIINUTH 3aBJISKH 3aCTOCYBAaHHIO Cy4yacHHUX iH(popMaliiHO-KOMYHiKaliliHMX TeXHOJIOTi.
Ile cnpuarvMe akTuBi3alil Mi3HABaJIbHOI JISUIBHOCTI YYHIB, PO3BUTKY iXHbOI CaMOCTIMHOCTI B ONaHyBaHHI 3HaHb, MOCHJICHHIO MO3UTHUBHOI
MOTHBAIII] HABYaHHS Ta JO03BOJIUTH GopMyBaTH 1H(GOPMaLIHHO-IIMPPOBY KOMIETEHTHICTh. EIEKTPOHHI OCBITHI peCcypcH Jal0Th 3MOTY YHAOUHUTHU
HaBYaJIbHUN 3MICT, 30KpeMa TOM, IO CTOCYEThCA BHYTPIUIHHOI OYJOBH PEUYOBHMH UM XIMIYHHMX MPOIECIB, HEAOCTYIHUX JJISi CIIOCTEPEKEHHS B
yMOBax IIKiJIBHOT JJabopaTopii.

VY mporpami He 3a3HAYE€HO PO3MOJUT FOJUH 3a TeMaMM. JlJIi OTpUMaHHS OYiKyBaHMX PE3yJIbTaTiB HABYAJIBHOI JISUIBHOCTI YUHIB YUUTENb
CaMOCTIMHO BH3HAUYa€ yac, HeOOX1IHUI 17151 IXHBOT'O JOCATHEHHS y MEXax BIANOBIAHOT TEMH, 3Ba)Kal0OUU Ha YMOBHU ()YHKIIIOHYBAaHHS HaBYAJIbHOTO



13

3aKJIay 1 HaBYAJIbHI MOJIMBOCTI Y4HIB. YUHTENb TAKOXXK MOXE OOTPYHTOBAHO 3MIHIOBAaTH MOPAJOK BHBUEHHS TEM i OKpEMHUX MUTAaHb y MEXax
oxHoro kiacy. [lepeHocnTH BUBUEHHS TEM JI0 1HIIOTO KJIACy HE JI03BOJISETHCA.



14

10 xaac

52 ron, 1,5 ron

Ha TYOKICHDb

QuikyBaHi pe3yJbTaTH HABYAHHSA

| 3MicT HaBYAJILHOTO MaTepiaay

IIpakTHYHA YACTHHA

IloBTOpEHHA MOYATKOBUX MOHATH NP0 OPraHiuHi pe4oBUHU

YdyeHb/yueHuns:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae NecATh WieHiB romosoriunoro psiay ainkani (CHs — C1oH2);

PO3YyMI€ HAJIGKHICTh PEYOBUMH 3a IXHIM CKJIQJOM JO BYIJICBOJHIB,
OKCHI'€HOBMICHHUX, HITPOT€HOBMICHHX CITONYK.

JifabHiCHUI KOMIIOHEHT

cKaoae

MOJIEKYJISIpHI, CTPYKTYpHi 1 HamiBCTPYKTYpHi (opMyim MeTaHy Ta JeB’STH
tioro romodoriB (C2Hs — C10H22), eTeny, eTnHy, MeTaHOJIy, €TAHOINY, TIIIEPOITY,
€TaHOBOI Ta aMIHOETAHOBOI KHCIIOT;

PIBHSHHS peakuiil: TopiHHA (TTOBHOT'O OKMCHEHHs) BYTJICBOJIHIB; 3aMillICHHS
JUIsL MeTaHy (XJIOpYBaHHS); MPUEJHAHHS JUIA €TeHy U eTHHY (TajoreHyBaHHS,
TiApyBaHHA); IO OMHCYIOTh XIMi4HI BIACTHBOCTI €TAHOBOI KHCIOTH (B3a€EMOIA
3 IHAMKAaTOpaMH, METalaMH, JyraMH, COJSIMH 3 TOYKU 30py €JIEKTPOJITUIHOI
JICOTTiarTii).
inHicHHH KOMIOHEHT

00rpynmoeye

3aCTOCYBaHHsI METaHy, €TaHy, ETeHy, ETHHY, METaHOJy, €TaHOIIY, TIIIepoy,
€TaHOBOI KHCJIOTH;

POIIb OPTaHIYHHX CIIOYK Y XKHUBiH PUPOII;

OUIHIOE 6NIU6 HA 37I0POB’SI 1 TOBKIJUISL OKPEMUX OPTaHIYHUX PEUOBHH;

BUCI06TII0€ CYONHCEHHs TIOI0 HEOOXIJTHOCTI 3HAHb MPO OPTaHivHi CIIONYKH
111 iX O€3MeYHOr0 3aCTOCYBAaHHS.

CkJiaj, BJIaCTUBOCTI, 3aCTOCYBaHHS
OKpEMHX TpEJICTABHUKIB BYIJIEBOJIHIB
(meTaH, eTaH, €TeH, €THH),
OKCUTCHOBMICHHMX (METaHOJ, €TaHOJ,
[IiEepoN,  eTaHoBa  KHUCIOTa) i
HITPOT€HOBMICHHUX (amiHOETaHOBA
KHCIIOTa) OPTaHIYHAX PEUYOBHH.

Tema 1. Teopis Oynosn

OpPraHiYHUX CHOJIYK

YyeHb/yueHuU1Is:
3HaHHEBMIT KOMIIOHEHT

noACHIOE

CYTh SIBHIIIA i30MepiT;

3aJIeKHICTh BJIACTHBOCTEW PEYOBUH BiJl CKJIaAy 1 OyloBH iXHIX MOJEKYN Ha
OCHOBI MOJIOKEHB Teopii OyI0BH OPTraHIYHUX CIIOJYK;

HAGOOUmMb RNPUKIAOU OPTraHIYHUX CIHOJYK 13 HPOCTHUMH, HOJBIHHHUMH,
MOTPIHHUMH KapOOH-KapOOHOBHUMH 3B’ I3KaMHU.

Teopist OyJJOBH OpraHIYHUX CIIONYK.
3aseXXHICTh BIACTUBOCTEH PEYOBHH Bif
cKkilagy 1 XiMigHOi OyJOBH MOJEKYIL
[onsaTTst mnpo sBUIE i30Mepil Ta
130MEpH.

Kosanenrni
3B’SI3KU
CTIOJTYK:

KapOOH-KapOOHOBI
y MOJIeKyJiax OpraHiuHHX
MIPOCTHUH, MOABINHUM,

Po3paxynkoei 3a0aui

1. BuBeneHHS  MONEKYISPHOI
(hopMyJI PEUYOBHHU 32 MACOBHMH
JacTKaMH €JIEMEHTIB.

Jlemoncmpauii

1. Mopeni MoJeKyJl OpraHiyHHX
cnonyk (y Ttomy wumcimi 3D-
POCKTYBaHHS ).
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HissnbHiCHUH KOMIIOHEHT

Po3pizuae

OpTraHiyHi CHOIYKH 3a SKICHUM CKJIaJIOM:
HITPOTE€HOBMICHI PEYOBUHH;

BYTJICBOJIHI, OKCHUTEHO- 1

MOTPIHHUH.
Knacudikaris opraniyHux CIIONYK.

2. Mopgeni Monekyn izomepiB (y
ToMy uncii 3D-npoeKTyBaHHS).

Haguanwvni npoexmu
1. I3omepu y npupoi.

MPOCTUH, MOJBIAHUMN, MOTPiitHNH KapOOH-KapOOHOBI 3B’ A3KH; 2. IcTopis CTBOpPEHHS Ta
Xapaxkmepu3ye CyTb Teopii OyIOBU OPraHIYHHUX CIIONIYK; PO3BUTKY Teopii OynoBu
Po036’°a3y€ 3ad0aui Ha BUBEACHHA MOJEKYJSIpHOI (OPMYJIH pPEUOBHHH 3a Opra”iyHuX CIOIYK.
MacCOBUMHM YaCTKaMH €JIEMEHTIB, OOTPYHTOBYIOUM 00paHUi CIIOCIO pO3B’ I3aHHS. 3. 3D-moneni MOJICKYJT
HinnicHUi KOMIOHEHT OpraHi4HUX CTIONYK.
yceioomnwe  HEOOXIAHICTH 3HAHHS  BIACTHBOCTEH  PEYOBHHH  JUIA
BCTaHOBJICHHSI ii BIUIMBY Ha BJIACHE 3710POB’S 1 TOBKIILJIS;
BUCII06TII0€ CYOICEHHA TIPO 3HAUYEHHSI Teopil OyJOBU OpPraHiYHUX CIIOJYK JUIS
PO3BUTKY OpraHidHO] XiMii,
pobums éucHoéKu Tpo OaraTOMaHITHICTH OpPraHIYHMX CIIOJYK HA OCHOBI
Teopii XiMiuHOi OyIOBH.
Hackpizui 3micmogi inii
Exonociuna be3nexa i cmanuii po3eumox.
3aneXHICTh BIACTUBOCTEH PEUOBHH Bij CKJIaLy 1 XiMIUHOI OYZI0BH MOJICKYJI.
Hionpuemnusicmo i ghinarcosa cpamomuicnp.
3anexHICTh BIaCTUBOCTEH PEUOBHH Bij CKJIaLy 1 XiMiuHOI OyZOBU MOJIEKYJI.
Po3B’s13yBaHHs po3paxyHKOBUX 337124 HA BUBEJICHHS MOJIEKYJISIpHOT (DOPMYITH PEYOBHUHH 32 MACOBUMH YaCTKaMHU €JIEMEHTIB.
Tema 2. ByrieBoani
YueHb/y4eHHIIA: Knacudikarist ByrineBoHiB. Po3paxynkoei 3a0aui
3HAHHEBHMIT KOMIIOHEHT AJIKaHH. 3aranbHa ¢dopmyna | 2. BuBeneHHS  MOIEKYISIPHOL
Ha3ueae AJIKaHiB, CTPYKTypHa i3omepist, | popmynn pPEUYOBHUHU 3a
QJIKaHW, AJKeHU 1 aJIKIHH 32 CHCTEMaTHYHOI0 HOMEHKIIATYpOIO; CHCTeMaTUYHA HOMEHKJIATypa. 3arajabHOI0 dopmyoro
3araibpHi (hOpMyJIH allKaHiB, AJIKeHIB, AJIKiHIB; XiMiuHi BIaCTUBOCTI aJIKaHiB. TOMOJIOTIYHOTO pany Ta
(i314HI BIaCTUBOCTI OCH3EHY; AjxeHu 1 ankiHm. 3aranpHi Ta | TYCTHHOIO abo BiTHOCHOIO
ROACHIOE CYyTh CTPYKTYPHOI 130Mepii BYTJIEBOHIB,; MOJIEKYJISIpHI ~ OpPMYNTH  alKeHIB 1 | TYCTHHOIO.
PO3ni3nac CTPyKTYpPHI 130MepH NIEBHOT pEUOBHHH; QJIKIHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHa  MoNeKyJspHOT
HA600UMb NPUKIAOU cUCTeMaTHYHa HOMEHKJIATypa. (dopMynn pPEYOBHHHM 3a Macolo,
HACHYCHHX, HEHACUYEHUX i apOMAaTUYHUX BYTIJICBO/THIB, XiMi4HI BJIaCTUBOCTI eTeHy Ta | 00 €MOM abo KUTBKICTIO
CTPYKTYpHHX QOPMYIT 130MEpiB alKaHiB, aJIKEHIB i AJIKiHIB. eTHHY. PEYOBHUHU peareHTiB abo
JMisiibHICHIH KOMIIOHEHT ApeHu. beH3eH: MoJeKymsApHa 1 | IPOAYKTIB peakiii.
PO3Ppi3HAE BYTTICBOAHI PI3HUX FOMOJIOTTUYHHUX PAAIB; CTPYKTYpHa bopmyin, GisuuHi | Jemoncmpauii
cKnaoac BJIACTUBOCTI. 3. BigHomnieHHas HAaCHYEHHUX

Ha OCHOBI 3arajibHO1 (OPMYJIN MOJEKYIApHI GOPMYIIH BYTJIEBOJHIB IIEBHOTO
TOMOJIOT1YHOTO PAAY;

XiMiuHi BIACTUBOCTI OCH3EHY.
MeTtou oniep:kaHHs aJKaHiB, €TCHY,

BYTJICBOJIHIB JI0 JIYTiB, KHCJIOT.

Haeuanwvni npoekmu
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MOJIEKYJISIPHY 1 CTPYKTYpHY hopMyiu OCH3eHY;

CTPYKTYpHi (popMymH ankaHiB, aKeHIB 1 aJIKiHIB;

CTPYKTYpHi (OpMyIH i30MepiB alKaHiB, AIKEHIB 1 aJKiHIB 32 MOJECKYIISIPHOIO
(hOpMYJIOO CIIONTYKH;

PIBHSHHS peakiii, sIKi ONMUCYIOTh XiMi4HI BIaCTHUBOCTI ajKaHiB (TEpMidHUI
po3KJan, i3oMepu3allis, TaJoreHyBaHHs), eTeHy 1 eTHHY (JacTKOBE OKHCHEHHS,
MIpUEIHAHHAS TaJIOTEHOBOHIB, TiApaTamis), OeH3eHy (TOpiHHA, TalOTeHyBaHHS,
TiIpyBaHHA), OJEpKaHHA aJKaHiB (TiApyBaHHS alIKeHiB, AaJKiHIB), €TCHY
(merimpyBaHHSI €TaHy), €THHY (IeTipyBaHHS €TaHy, €TeHy, TiIpOii3 KabIlii
arneTuieHiny), 6enseny (i3 €TUHY, AETiAPyBaHHS H-TEKCaHY);

Knacugikye

BYTJICBOJIHI Pi3HUX TOMOJIOTIYHHX PSIiB, HOpPi6HIO€ TXHI OYAOBY 1 BIACTHBOCTI;
xapaxkmepu3zye

XIMIYHI BIACTUBOCTI aJIKaHiB, ETEHY Ta €THHY, OCH3eHY, CIIOCOOH OJIepKaHH iX;
ycmanoene
3B’S3KM  MDK  CKIIQJoM, OyJIOBOI, BJACTUBOCTAMH, 30€piraHHAM,

TPAHCIIOPTYBaHHSIM 1 3aCTOCYBaHHSM BYTJIEBOJHIB Ta iXHIM BIUIMBOM Ha
JIOBKIJIJIS;

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

dompumyemupca

MpaBuJl OE3MEYHOTO TOBO/KEHHS 3 BYIJICBOJIHAMH 1 TXHIMH IOXIJIHUMHU Y
noOyTi;

Do36’a3ye 3adaui

Ha BUBEACHHS MOJIEKYJISIPHOI (GOpPMYIH PEUOBMHHM 3a 3arajbHOI0 (popMysioro
TOMOJIOTIYHOTO sy Ta TYCTHHOIO a00 BiTHOCHOIO TYCTHHOIO;

Macoro, 00’eMoM a00 KUTHKICTIO PEYOBHHH peareHTiB abo MPOIyKTIiB peaKilii,
o0TpyHTOBYIOUH 00paHwmii Criocid po3B’sI3aHHS.
LinHicHN KOMIIOHEHT

Ppobums 6UCHOGKU OO0 BIACTHBOCTEH PEYOBHH Ha TiJICTaBi IXHBOI OYZI0BU
i Ipo Oy/OBY PEUYOBUH Ha MiCTaBi iXHIX BIaCTUBOCTEI;

YCeI0OoMII0E HEOOXITHICTh 30€pe)KeHHs JOBKULIS IiJ Yac OACpKaHHS 1
3aCTOCYBaHHSI BYTJICBO/IHIB;

00Ipynmoey€ 3aCTOCYBaHHS BYTJIEBOJHIB IXHIMH BIIaCTHBOCTSMU;

ouinIo€

MOYKEXKHY HeOE3MEeUHICTh BYTJIEBOJHIB;

€KOJIOT1YHI HACHIiJKU IMOPYLIEHHS TEXHOJOTi NoOyBaHHA 1 3acTOCYBaHHS
BYTJICBOJIHIB Ta TXHIX MOXiTHHX;

GUCTI06]110€ CYOIHCeHHA TIPO 3HAUCHHS 3ac00iB 3aXUCTy POCIHH i iXHiil BIJIMB

CTHHY, OcH3cHy.
BYTJIEBO/IHIB.

3acTocyBaHHs

4. OKTaHOBE 4YHCIIO Ta SKICTh
OCH3UHY.

5. IleranoBe
TaJIBA.

6. ApoMaTHuHi CHONYKH HABKOJO
Hac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHsI Byri/uist: IPOAYKTH Ta
1X BUKOPHICTAHHSL.

9. bioras.

10. BriuB Ha TOBKULIS
BYTJICBOJIHIB Ta TXHIX MOXITHHX.

4UCII0  AW3EIHLHOrO
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Ha 3I[0p0B’$I HIOﬂCﬁ Ta HOBKiJ’IJ’IH 3a iX HCIIPABUJIBHOT'O BUKOPUCTAHHS.

Hackpizni 3micmosi ninit

I pomaosmcoka sionosioanviicnme. 300pos st i besneka. Exonoeiuna besnexa i cmanuil po36umox
3HadeHHs 3ac00iB 3aXHUCTy POCIHH 1 iXHIH BIUTUB Ha 3I0POB’SI TIOAEH Ta TOBKIJUIA 32 iX HEMPABIILHOTO BUKOPHCTAHHS.
3abe3neueHHs 30epeskeHHS JOBKIJUIS il Yac OJepKaHHs, 30epiranHs, TpaHCIOPTYBaHHSI 1 3aCTOCYBaHHs BYTJICBOAHIB Ta iXHIX MOXiAHUX

Tionpuemnusicmo i Qhinancoa spamomHicmo
Opep:kaHHA aNKaHIB, €TEHY, €THHY, OEH3eHY, X 3aCTOCYBaHHS.
B3aemo03B 30K MiXK BYTTICBOJHIMHU.

Po3B’s13yBaHHs pO3paxyHKOBHX 33]a4 HA BHBEICHHS MOJEKYIAPHOI (OPMYJH PEUYOBHHHU 3a 3arajbHOI0 (HOPMYIIOI TOMOJOTIYHOTO Psly Ta TYCTHHOIO abo
BiJTHOCHOIO TYCTHHOIO; 33 Macol0, 00’€MOM a0 KUTBKICTIO PEYOBHHH PEareHTiB a00 MPOAYKTIB PEaKilii.

Tema 3. OkcHreHOBMICHI OpraHiuHi cmojaykn

Y4yeHb/yueHuns:
3HaHHEBMIT KOMIIOHEHT

Hazueae

3araipHi (GOpMyNnu Ta XapakTepucTHuHi (QyHKIiOHANBHI) TPYNH CHHPTIB,
aJIbJIETi/1iB, KAPOOHOBUX KHCJIOT, €CTEPIB;

32 CHCTEMAaTWYHOI0 HOMEHKJIATYpOIO CIIMPTH, aibJeTiAd, HaCHYeHi
OJTHOOCHOBHI KapOOHOBI1 KHCIIOTH, €CTEPH;
nOACHIOE

BIUTUB XapaKTepUCTHYHOI ((DYHKI[IOHAIBHOI) rpynd Ha (iswdHi i XiMivHi
BJIACTUBOCTI OKCUT€HOBMICHHUX OPTaHIYHUX CHOIYK;

BOJIHEBOT'O 3B’s3Ky Ha (Di3WYHI BJACTHBOCTI OKCUTCHOBMICHMX OpPraHidYHHX
CTIOJIYK;

Haeooums nPUKIAOU

CIUPTIB, albJCTiIB, HACHYCHUX OJHOOCHOBHMX KapOOHOBHUX KHCJIOT,
ecTepiB, )KHUPIB, BYIJIEBOJIIB 1 IXHI TpHUBialbHI Ha3BH;

MOLIMPEHHS OKCUI'C€HOBMICHMX OPraHiYHUX CIHOJYK y NMPHPOIl 1 XapyoBHX
MPOAYKTAaX.
HissnbHiCHUH KOMIIOHEHT

Ppo3pizusae

HacHYeHi i HeHaCHYeHi )KHUPH;

MOHO-, JTU-, TIOJTiCaXapH/i; peakiii ecrepudikariii;

CnupTru. ITonsTTa po
XapaKTepUCTUYHY (pyHKLIIOHATBHY)
rpymy. I'inpokcuipHa XapakTepucTUIHa
(pynkuionansHa) rpyma.  Hacudyeni
OMHOATOMHI  CHHPTH: 3arajgbHa Ta
CTPYKTYpHi hopmymu, 130Mepist
(mpomanomiB i OyTaHOIIB),
cUCTEeMaTH4Ha HOMEHKJIaTypa.

BonneBuii 3B’SI30K, HOro BINUIMB Ha
(hi3WUHI BIIaCTUBOCTI CITUPTIB.

XiMiuHI BJIACTUBOCTI HACHYEHUX
OIHOATOMHHUX  criupTiB.  OnepikaHHsS
€TaHOITy.

[onsaTTst Mpo OaraToaTOMHI CIIUPTH
Ha MPHUKIAAl [ILIEPOoIy, HOro XiMiuHi
BJIACTHBOCTI.

®enou: ckian i OygoBa MOJEKYIIH,
(i3nyHI Ta XIMiYHI BIACTUBOCTI.

Aasaerigu. Cxnaj, OynoBa MOJICKYI
aNBJIEriiB. AJBJIETi/HA XapaKTepUCTHY-
Ha (GyHKI[IOHAJbHA) Ipyma. 3araibHa Ta

Po3paxyukoei 3adaui

4. OOumucieHHS 3a XIMIYHUMH
PIBHSHHSIMH KUTBKOCTI PEYOBHHH,
Macu abo 00’eMy 3a KUIBKICTIO
peUOBUHM, Macow abo 00’eMoM

peareHry, IIO MiICTUTh IEBHY
YaCTKY JOMIIIIOK.

Jemoncmpauii

4. OKucHEHHS €TaHoIy JI0
€TaHaJo.

5. OKkuCHeHHS METaHAJI0
(eTanaio) aMOHIaYHUM
po3unHom aprentym(l) oxcumy
(BipTyasbHO).

6. OxucHEHHS METaHaJIo
(eTaHaITIO) CBIXOO/IEp)KaHUM
kynpym(II) TiAPOKCUIOM
(BipTYaJIbHO).

7. O3HafioMNIeHHS 31 3pa3KaMu
ecTepiB.

8. BimHoIIeHHS XUPIB 10 BOJIU Ta

Knacugikye CTPYKTYpHI (OpMyiH, CHCTEMAaTHYHA | OPraHi4YHUX PO3YMHHHKIB.
OKCHI'€HOBMICHI OpraHiuHi CIOJYKH 32 XapaKTepUCTUYHUMHU IPyIamMH; HOMeHKJIaTypa 1 ¢i3u4Hi BiacTMBOCTI | 9. JOBENEHHS HEHACHYEHOTO
cKknaoae QJIBJIETi/iB. Xapakrepy piakux KUPIB
MOJIEKYJSIpHI 1 CTPYKTypHI (GOpMYNH CHUPTIB, (EHONy, aJbJeTiiB, XiMiuHI BIACTHBOCTI €TaHAJI0, HOTOo | (BipTyasbHO).
HAaCHYEHHUX OJHOOCHOBHHUX KapOOHOBHX KHMCIIOT, €CTEPIB, KHPIB, BYTJICBOAIB (32 | OJEpKaHHS. 10. OKHUCHEHHS TIIIOKO3H
Ha3BaMH 1 3arajJbHUMH (popMyJIaMu BiAMIOBIIHUX TOMOJIOTIYHUX PALIB); Kap6oHnosi KHCJIOTH, 1X | aMOHIaYHUM PO3UHNHOM
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PIBHSHHS peaklif, fKi ONUCYIOTh XIMi4HI BJACTHUBOCTI HACHUYCHHX
OJTHOATOMHHMX CIHPTIB (ITOBHE 1 YaCTKOBE OKMCHEHHS, JIETipaTtallis, B3a€MO/Iis
3 JIy’KHAMH METaJlaMH, Ti[pOT€H TaJOTreHiJaMH ), TIIIepoiy (IIOBHE OKMCHEHHS,
B3a€EMOJis 3 JIY>)KHUMH MeTanamu), GeHory (B3aeMOJisl 3 JIy>)KHUMH METallaMH,
Jyramy, OpOMHOIO BOJOIO), €TaHAIO (YacTKOBE OKHCHEHHS 1 BiJIHOBICHHS),
OJTHOOCHOBHHX KapOOHOBHX KHCJIOT (B3aEMOIIS 3 IHAMKATOpaMH, METaIaMH,
JyraMu, COJISIMH, CITUPTaMH), ecTepiB (TiApoIIi3), )KUPIB (TiApyBaHHS Ta Ty>KHUI
ripomi3), TIIIOKO3W (YaCTKOBE OKHMCHEHHS, BiIHOBJICHHS BOJHEM, OpOIiHHS
CIUPTOBE 1 MOJIOYHOKHMCIIE), Caxapo3d, KPOXMAI0 1 HENFoJIo3u (MONEKYISIpHi
PIBHSHHS TiApOMNi3y), OJepKaHHS eTaHony (Timparamis eTeHy, OpoiHHS
[IFOKO3M ), €TaHa0 (TipaTallisi eTHHY, OKUCHEHHSI €TaHOJTy), €TAHOBOI KUCIIOTH

(OKHMCHEHHSI eTaHaJ 0, €TaHody), (OTOCHHTE3y, YTBOPEHHS CaxaposH,
KPOXMAJTIO 1 TENFOIIO3U Y TIPUPO ;
nopisnioe

Oy/lIOBY 1 BIACTHBOCTI CIOJYK 3 PI3HUMH XapaKTEPUCTHUYHHUMHU TPYIaMH,
OJTHOATOMHUX CIHPTIB 1 PEeHOITY, KPOXMAITIO 1 IETFOIO3H;

XiMi4HI BIACTHBOCTI HACHYEHUX OJJHOOCHOBHHX KapOOHOBHUX i HEOPTaHIYHUX
KHCJIOT; BIACTUBOCTI HATYpaJbHUX 1 IITYYHUX BOJIOKOH;

xapaxkmepuszye

XiMiYHI  BJAaCTHUBOCTI OJHOATOMHHMX HACHYEHHUX CHHPTIB, €TaHAJIo,
HACHYEHHX OJIHOOCHOBHHMX KapOOHOBHX KHUCIIOT, €CTEPIB, )KUPIB, BYTJICBO/IIB,

CHOCOOM OJIep)KaHHS €TaHOJly, €TaHaIl, €TAaHOBOi KHCJIOTH, TJIIOKO3H,
caxapo3u, KpOXMaJIO 1 [EeJ0JI03H;

npozno3ye

XIMIYHI BIIACTHBOCTI OKCUTEHOBMICHHX OpPTraHIYHUX CHOJYK HA OCHOBi 3HaHb
PO BJIACTUBOCTI XapaKTEPUCTUUHHX ((YHKIIIOHAIBHHX) TPYII;

YCMaHnoeoe

MPUYUHHO-HACIIKOBI 3B’SI3KM MK CKJaJIoM, OYyOBOIO, BJIaCTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JIOBKIJUISI OKCHT@HOBMICHUX OPTaHigyHHX CIIOJNYK;

TCHETHYHI 3B’ A3KH MK OKCUT€HOBMICHUMH OPTaHIYHUMH CHOJTYKaMH;

6UAGTIAE

HasBHICTh aJIbJICTIIB, KAPOOHOBUX KHUCJIOT, TITFOKO3H;

00MPUMY€EMbCA NPABUTL

0€3MeYHOr0 MOBOKEHHS 3 OPraHiYHUMH PEYOBHHAMU;

oduucnwe

3a XIMIYHUMH pIBHSHHSAMH KUIBKICTh PEYOBHMHHM, Macy abo o00’eMm 3a
KUTBKICTIO PEYOBHHH, Macol0 ad0 00’€MOM peareHTy, 0 MiCTUTb EBHY YaCTKY
JIOMINIOK, OOTPYHTOBYIOYH 00paHuii crioci® po3B’si3aHHS;

MOIIMPEHHS B IPUPOAI Ta Kiacudikaris.
KapOoxcunbna XapaKkTepUCTUYHA
(pynxuionansha) rpyma. Ckiaz, OymoBa
MOJIEKYJT HACHYEHHX OJHOOCHOBHHX
KapOOHOBHX KHCJOT, iXHSI 3arajibHa Ta
CTPYKTYpHI dhopmyu, 13oMepis,
CHUCTeMaTHYHa HOMEHKJIATypa 1 (i3udHi
BJIACTHBOCTI.

XiMi4HI ~BJIACTUBOCTI HACHUYCHMX
OJJTHOOCHOBHHX KapOOHOBHX  KHCIIOT.
Peakuist ectepudikarii.

OnepsxaHHS €TaHOBOT KUCIOTH.

Ecrepu, 3arampHa Ta CTPYKTYpHi
dhopmynn, cHCTEMaTH4Ha
HOMEHKJIATypa, BJIACTHUBOCTI.
I'igpomis ectepis.

XKupu SK TpeACTaBHUKH €CTepiB.

¢biznyHi

Knacudikamis xwupiB, IixHI XiMivyHi
BJIACTHUBOCTI.

ByraeBoau. Knacudikarris
BYIJIEBO/IIB, IX YTBOPEHHS W TOIIMPEHHS
y MPHUPO.

I'mroxo3za: monekynsipHa Gopmyna ta
ii BigkpuTa Gopma. XiMidHI BIACTHBOCTI
TJIIOKO3H.

Caxapoza, KpoxMmajb 1 LeJIr0Jo3a:
MOJIEKYJISIpHI (POPMYJIH, T1APOIIi3.

apreHTym(I) OKCUY (3a
BiZICYTHOCTI peareHTiB -
BipTYaJIbHO).

Jlabopamopni docniou

1. BusBnenns OpraHiuHuX

KHUCJIOT Y Xap4OBUX NPOAYKTax.

2. OKuCHEHHS TIIFOKO31
CBIXKOOJEP)KAHUM kynpym(Il)
T1IPOKCHJIOM.

Ipakmuuni pooomu

1. Po3B’s13yBaHHA  €KCIEpUMEH-
TaJbHUX 33/1a4.

Haeuanwvni npoekmu

11. Exonoriuxa Oe3MeuHiCTh

3aCTOCYBaHHS i OJiep>KaHHsI PEHOITY.
12. BusiBneHHs (denomny B

eKCTpakTi 3eleHoro daro abo
ryari.

13. ByrneBogu y  Xap4yoBUX
NPOIYKTax: BUSIBJICHHS i

OioJorivyHe 3HAYEHHSI.
14. Aédiaiedoat 66860.
15. HarypainbHi BOJIOKHA
POCIMHHOTO TIOXO/DKCHHS: iXHi
BJIACTUBOCTI, [li1 Ha OpraHi3M
JIIOIMHU, 3aCTOCYBaHHS.

16. llItyuyni  BOJIOKHA:  IXHE
3aCTOCYBaHHS y ToOyTi Ta
MPOMHCIIOBOCTI.

17. Etepu Ta ecTepu B
KOCMETHIII.

18. BioauzenbHe najgbHe.
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po3e’azye

eKCIepUMEHTAIbHI 3aa4i, 00T PYHTOBYIOUH 0OpaHUi CrIOCiO PO3B’I3aHHS.
IinHicHMi KOMIIOHEHT

pooums 6UCHOBKU

IIOAO0 BJIACTMBOCTEH OKCHUTEHOBMICHMX OpraHiYHMX PEYOBMH Ha IIiJCTaBi
ixHpoi OymOBH 1 mMpo OyIOBY OKCHTE€HOBMICHHMX PEYOBHH Ha IMIACTaBi IXHIX
BJIACTUBOCTEH; HAa OCHOBI CIIOCTEPEKEHB;

YCBIOOMIIOE

B32€MO3B’ 130K CKIIay, OyznoBH, BIIACTHBOCTEH, 3aCTOCYBaHHS
OKCUTEHOBMICHHUX OPTaHIYHUX PEYOBHUH 1 iIXHHOT'O BIUTHBY Ha JOBKIJIIS;

HEOOXITHICTh OXOPOHM JOBKIJUISA BiJi MPOMUCIOBUX BIiIXOJIB, IO MICTATh
(enou;

GUCTI06TIIOE CYOIHCEHHA

[IOA0 BIUTUBY NPOAYKTIB OPTraHIYHOTO CHHTE3y Ha 3/I0pOB’S JIIOJUHH Ta
€KOJIOTIYHHI CTaH JOBKIJIJIS;

D036’°a3ye npoodiemy

BJIACHOTO pAaIliOHAILHOTO Xap4yyBaHHS Ha OCHOBI 3HaHb MPO KUPU 1
BYTJICBOJIN;

ouyinioe

OioJoTiYHEe 3HAYEeHHS XKUPIB 1 BYTJICBOAIB JIJIs XapuyBaHHS JIOAWHU;

patioHaJbHEe CIiBBIHOIICHHS BXXHBAHHS POCIMHHUX Ta TBAPUHHHX JKUPIB,
nepeBary oJiAry 3 HaTypajJbHHUX TKaHUH;

0e3MeYHICTh OPraHIYHUX PEYOBHH 1 MpUiiMae OOTPYHTOBAHE PIIIEHHS IO
iXHBOTO BUKOPHUCTAHHSI.

Hackpizui 3micmogi inii
I pomaosmcora 6ionogioavricmo

Opep:kaHHS €TAHOITY, €TaHAITIO.
300poe s i besnexa. Exonoeciuna besnexa i cmanuti po3eumox

Bionoriune 3HaueHHS )KUPIB 1 BYTJIEBOJIIB JIJIsl XapUyBaHHS JIFOJHU.
Iionpuemnugicmy i ¢inancosa epamomuicms .

OpnepskaHHS €TaHOIY, €TaHAIIIO.

Peakuist ectepudikarrii.

OOuncieHHs 3a XiIMIYHUMHU PIBHSHHSIMH KiIBKOCTI pEUOBHHH, Macu a00 00’e€My 3a KUIBKICTIO PEYOBUHH, Macolo abo 00°€MOM peareHry, U0 MiCTHTh NEBHY

YaCTKy JOMIMIOK.

Tema 4. HiTporeHoBMicHi oprasiuHi cnoayku

YdeHb/y4yeHun:
3HAHHEBMIT KOMIIOHEHT
Ha3ueae

Hacuyeni W apoMaTuyHi aminm:
cknax 1 OymoBa MOIEKyN, HasBH
HaWOpPOCTIMIUX 33 CKIAJOM CIIOJYK.

Jlemoncmpauii
11. B3aemogmis aHlTiHY 3
XJIOPUHOIO KHCIIOTOIO
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3araipHi (JOpMYJIM Ta XapakTepHCTHUHI ((yHKLIOHANBHI) TPyNH aMiHiB Ta
aAMIHOKHCJIOT;

ROACHIOE

CTPYKTYpHi (OpPMYJIH aMiHIB Ta aMiHOKUCIIOT; aM(OTEPHICTh aMiHOKUCIIOT;

3MICT MOHATH: XapakTepucTuuHa ((YyHKIIOHAJIbHA) aMiHOTpyIa, MENTHIHA
rpyma, HOJTINenTHI;

Hagooumsy nPUKIAOU

aMiHIiB, aMiHOKHCIIOT, OiJIKIB.

JisnjabHicHHIA KOMIIOHEHT

Ppo3pizuae

HACHYEHI i apOMaTHYHI aMiHH;

CcKnaoae

MOJIEKYJISIPHI Ta CTPYKTYpHI (pOPMYJIH aMiHIB Ta aMiHOKHCIIOT 32 Ha3BaMH i
3arajibHUMU QOpPMYJIaMH;

PIBHSHHS peaklil, sKi OMUCYIOTh XiMi4HiI BIaCTHBOCTI METaHAMIHY (TOPiHHS,
B32€MO/IiSI 3 BOJIOIO 1 XJIOPUTHOIO KUCIIOTOI0), aHUTIHY (B32EMOZIS 3 XJIOPHUTHOO
KHCIIOTOK0, OPOMHOIO BOJIOI0), aMiHOETAHOBOI KHCIIOTH (B3a€MOisl 3 HATpii
T1IPOKCUIOM, XJIOPHIHOKO KHCIOTOIO, YTBOPEHHS JMIIENTHIY) Ta OACPKAHHS
aHiiHY (BiTHOBJICHHS HITPOOEH3EHY);

Knacugikye

HITPOTEHOBMICHI opraHiuHi CIIOJTYKH 3a XapaKTepUCTUYHUMHU
(pyHKIIOHATBHUMHE) TPYTIAMHE;

npozno3ye

XiMi4HI BIIACTUBOCTI aMiHOKHCIIOT, 3yMOBIIEHI OCOOIIMBOCTSIMHU OyTOBH IXHIX
MOJIEKY;

xapakmepusye

XiMi4HI BIACTHBOCTI MeTaHaMiHy, aHiJIiHy, aMiHOETaHOBOI KHUCJIOTH 1 OiJIKiB
(rimpoui3, KOIBOPOBI peaKilii);

010JI0TI4HY POJIb aMiHOKHCIIOT, OLJIKIB;

yCmanogne

MPUYUHHO-HACIIKOBI 3B’SI3KH MDK CKJIaZoM, OYy/IOBOIO, BIJIACTHBOCTAMHU
HITPOT€HOBMICHHUX OpPTaHIYHUX CIIOJIYK;

Jompumyemovcss  npaeun  OS3NMEYHOTO IIOBOJDKCHHS 3  OpraHiYHUMU
pEYOBHHAMM.
LinHicHUI KOMIIOHEHT

YCBIOOMIIOE

BIUIMB aHUIiHy Ta HOro MOXiZHUX (BOTHEHEOE3NEUHICTh, MOAPA3NUBICTh,

OTPYHHICTh) HA JOBKULISI Ta OPTaHi3M JIFOAMHU;

Bynosa amiHorpymu.

AMiHE K  OpraHiuHi  OCHOBH.
XiMigHI ~ BJAaCTUBOCTI  METaHaMiHY,
a”ininy. Onep:KaHHS aHLTiHY.

AMiHOKHCJIOTH: CcKIag 1 OymoBa
MOJIEKYJ, 3arajlbHi 1  CTPYKTypHi
thopmymu, xapakrepuctudHi ((PyHKIIO-
HaJIbHI) Tpymy, CUCTEMaTHYHA
HOMeHKJIarypa.  llemTmana — rpyma.
XiMi4HI BJIAaCTUBOCTI aMiHOETaHOBOI
kucinoru. Ilentunm.

binku sk BHCOKOMOJEKYISIpHI
cronmyku. XiMidHI BIACTHBOCTI OiNKiB
(6e3 3amuicy piBHSIHD peakiiii).

(BipTyasipHO).
12. B3aemogmist aHlTiHY 3
OpPOMHOIO BOJIOIO (BipTYaIbHO).

Jlabopamopni docniou
3. biyperoBa peaxiiisi.
4. KcaHTONpOTEIHOBA peaKITIis.

Haeuanvni npoekmu

19. HarypainbHi BOJIOKHA
TBAPUHHOTO TOXO/DKEHHS: iXHi
BIIACTHBOCTI, il Ha OpraHi3M
JFOTNHH, 3aCTOCYBaHHS.
20. Aminin —  ocHoBa
BAPOOHUIITBA OapBHUKIB.
21. Cunte3 OiKiB.

22. 30anaHcoBaHe XapuyBaHHS —
3aMopyKa 370pOBOTO JKUTTSL.
23. BuBeneunsa
OPTraHivyHOTO ITOXOIXKCHHSI.

IS

TIAM
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BUCII06TIIOE CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTCHOBMICHHMX OpPraHIYHUX CIHOJYK Ha OpraHi3M
JIO/TMHY;

00rpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMU BIIACTUBOCTSIMU;

oyinioe

010JI0T1YHE 3HAYEHHS aMIHOKHCIIOT 1 O1JIKIB;

P036’°a3ye npoodnemy

BJIACHOTO PaIliOHAIFHOTO XapuyBaHHS Ha OCHOBI 3HAHB MPO OLIKW;

pobums 6UCHOBKU

PO BJIACTHUBOCTI aMiHIB, aMIHOKUCJIOT Ta OUIKiB, BHUXOASYU 3 OyJ0BHU
MOJIEKYJI PEYOBHUH, 1 Ipo OyIOBY PEUOBHH, BUXOISYH 3 iXHIX BIACTUBOCTEH; Ha
OCHOBI CTIOCTEPEKEHb.

Hackpizui 3micmogi inii

300poe s i besnexa. I pomaosncwika sionosioanshicms. Exonoeiuna b6e3nexa i cmanuil po36umox.

[aaacia+iPAol aiké®io oa éial 116%aied aéy epaéie oa ot
Hionpuemnusicmo i ghinarcosa spamomuicme
OpnepskaHHS aHiTiHY.

ioT+op+iai nadaaiaeua.

Tema 5. CHHTeTMYHI BUCOKOMOJIEKYJISIPHI peYOBMHH i MoJiMepHi MaTepiain Ha iX OCHOBI

YdeHb/yueHuNs:
3HAHHEBHMIT KOMIIOHEHT

ROACHIOE

CYTh MOHATTS TOJIIMED;

peakuii momiMepusamii i
MoJIiMepiB;

HA6o0OUmMb NPUKIAOU

CHUHTETHYHHMX BHUCOKOMOJIEKYJISIDHUX PEUYOBHUH 1 MOJIIMEPHUX MaTepialliB Ha
1X OCHOBI;

PIBHSIHB peaKIliii mojiiMepu3ailii i MoJiKOHICH AT,
HissnbHiCHUH KOMIIOHEHT

Ppo3pizusae

peakiii moniMepu3arii 1 MONIKOHAEHCAIll; MiacTMacu, Kaydyykd, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIIMEPHUX MaTepiais;

nopisnioe

NPUPOAHI, IITYYHI i CHHTETHYHI BOJIOKHA, ITaCTMACH;

YCmanoenoe

MOJTIKOHAEH Al K crocoliB  A00yBaHHS

CuHTteTnuHi BHCOKOMOJICKYJISIPHI
pEYOBUHMU. [Momimepu. Peakmii
moJiiMepu3ariii i MOJIIKOHIeHcarll.
Ilnactmacu. Kayuyxkn, ryma.

Hafinommpenimi noximepu Ta cdepu
IXHBOI'O BUKOPUCTAHHS.

Brme moniMepHHX MatepianiB Ha
3II0pOB’ st JIFOIAHA 1 JTOBKLILIIS.
[Ipobmemn  yrwmizamii momimepiB i
lacTMac B KOHTEKCTI  CTaJIoro
PO3BUTKY CYCIiJIbCTBA.

CuHTEeTHYHI  BOJIOKHA!
BJIACTUBOCTI 1 3aCTOCYBaHHSI.

¢iznuni

Hemoncmpauii
13. 3pasku miactmac, Kay4dykis,
T'YMH, CHHTETHYHUX BOJIOKOH.

Haguanwvni npoexmu
24. CuHTeTHYHI  BOJIOKHA:  iX
3HAYEHHS,  3aCTOCYBaHHS Y
moOyTi Ta IPOMUCIOBOCTI.

25. Perukmiar SIK €IIMHUNA
[UBLTI30BaHMA CIIOCIO yTHmizamii
TBEPIUX OOYTOBUX BiJIXOJIIB.

26. Ilepepodka mo0yTOBUX
BIJIXO/IIB B Yxpaini Ta
PO3BHHEHHX KpaiHax CBITYy.

27. TlepcnieKTHBY OJIep KaHHS 1
3aCTOCYBaHHSI ITOJIIMEPIB 13
Hanepe/ 3alaHuMHu
BJIACTHBOCTSIMH.
28. JlocaimKeHHs
BUpPOOiB i3

MapKyBaHHS
MOJIIMEPHUX
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MPUYMHHO-HACTIIKOBI 3B’S3KH MIX CKIJIaJOM, OyIOBOIO, BIACTUBOCTSIMH Ta
3aCTOCYBaHHSM IOJIIMEPiB;

oompumyemuc

MpaBUI OE3MEYHOTO MOBOMKEHHS 3 CAHTETHYHUMH MaTepialaMH.
IiHHicHMIi KOMIIOHEHT

00rpynmogye

3HAa4YeHHs] TOJIMEpiB y CTBOPEHHI HOBHX MarepialliB Ta CHHTETHYHHUX
BOJIOKOH.

MaTepialiB i mactmac.
29. BuroToBneHHss BUPOOIB i3
TUTACTUKOBUX TUISIIOK.

Hackpizni 3micmogi ninii

300poe s i besnexa. Exonoaciuna besnexa i cmanuti po3gUmOox.
HaiimomupeHnimi nomiMepu Ta cepu IXHbOro BUKOPHUCTAHHS.
Brutue nosiMepHuX MaTepiaiiB Ha 310pOB’sl JIFOAMHHM 1 TOBKULIS.

[IpoGiemu yTwmizariii momiMepiB i IIacTMac B KOHTEKCTi CTAIOTO PO3BUTKY CYCITUTHCTBA.

I pomaosrcexa 6ionosioavHicme.
Brutue nosiiMepHuX MaTepiaiiB Ha 30POB’ S JTFOAMHU 1 TOBKIJUISL.

[IpobGiemu yTwmmizariii momiMepiB i mIacTMac B KOHTEKCTi CTAIOTO PO3BUTKY CYCITUTHECTBA.

Hionpuemnusicmo i ghinarcosa spamomuicme
HaiinmomupeHnimi nomiMepu ta cep iIXHbOro BUKOPHUCTAHHS.

Tema 6. baraToMaHITHICTH Ta 3B’A3KH MiK KJIAcaMHU OPraHiYHUX PeYOBHH

YdeHb/yueHuNs:
3HAHHEBHMIT KOMIIOHEHT
ROACHIOE
MpUYHHU 0AaraTOMaHITHOCTI OPTraHiYHUX PEUOBHH;
Haeooums nPUKIAOU
TOMOJIOT'IB Ta 130MePiB;
CTIOJIYK 13 TPOCTUMH 1 KPATHUMHU 3B’ SI3KaMU;
CHOJNYK 3 PI3HUMU XapakTepUCTUIHUMU ((DYHKITIOHATTBHIMH) TPYTIaMU;
MPUPOAHUX Ta CHHTETUYHHUX O10JI0TIYHO AKTUBHUX PEUOBHH.
HissnbHiCHUH KOMIIOHEHT
Ppo3pizusae
OpraHiyHi CIIOJIYKH 32 HAJIEKHICTIO JIO BiJIMOBITHUX TOMOJIOTIYHUX PSIiB;
cKknaoae
PIBHSHHSL peakilid, sKi XapaKTepU3yloTh TEHETHYHI 3B’S3KH OpPTraHIYHUX
CTIOJIYK;
oocnidicye
HasBHICTh OPraHIYHUX KHCJIOT Yy TPOJIYKTaX Xap4dyBaHHS 3a JIOMOMOTOIO
1HAMKATOPIB;

ycmawnosaroe

3B’A3KM MK KJacaMH OpraHigyHHX
PEUYOBHH.
3aranbHi TMOHATTS TPO Oi0JIOTIYHO

AKTUBHI pPEUOBUHU (BiTaMiHwm,
(dhepmeHTH).
Ponb opraiqHoi Ximii y

PO3B’sI3yBaHHI CUPOBHHHOI, €HEpreTHd-
HOI, TPOIOBOJILYOI MPOOJIEM, CTBOPEHHI
HOBHUX MaTepiais.

Haeguanvni npoexmu

30. HaiiBaxxusini XIMI4HI
BUPOOHUIITBAa OpPTaHiuHOi XiMii B
VYkpaiHi.

31. JIoUiIbHICTh Ta IIKIJJIUBICTH
010JI0TTYHO aKTUBHUX J00ABOK.
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3B’SI3KH MK KJIacaMU OPTaHIYHUX CHOJYK;

6UKOpUCHOBYE

3HAHHS PO OPTaHivHI CMIOMYKH JUISA MOSICHEHHS X PI3HOMaHITHOCTI;

00MPUMY€EMbCA NPABUTL

0€e3MeYHOro MOBOXKEHHS 3 OPraHiYHIMU PEYOBHHAMHU.
IinHicHMi KOMIIOHEHT

yceioomure

HEOOXiHICTh 3HAHHS BIACTHBOCTEH PEUOBHHU I BCTAHOBJICHHS ii BIUIUBY
Ha BJIaCHE 3/TOPOB’S 1 JOBKLILIS;

ponms opraHiyHOi XiMmii y pO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHYHOI,
MPOIOBOJIBYOI POOIIeM, CTBOPEHHI HOBUX MaTepiaiB;

ouyinioe

3HaYeHHS 010JIOTIYHO aKTUBHUX PEUOBHH JJISI OPTaHI3MY JIIOJINHY;

nonynapusye

XIMIYHI 3HAHHS,

YCBIOOMIIOE

MPaBO Ha BIIACHUH BHOIp 1 IPUAHATTS PIillICHHS;

BIJIMOBIIATIBHICTD 32 30€PEKEHHS TOBKIUIS BiJ| IIKIUTMBUX BUKUJIIB;

GUCTI06TII0€ CYONHCEHHA

PO MOXKIIMBOCTI BUKOPHCTaHHS OPTaHIYHUX CIIONYK 3alleHO B IXHIX
BJIACTUBOCTEH;

06Tpynmosye

3HAYEHHsI OPTaHIYHUX PEYOBUH Y CTBOPEHHI HOBHX MaTepialiB;

PpooOump 8UCHOBKU

PO BAYKJIMBICTh 3HaHb PO OPraHiyHi CIIOJTYKH.

I pomaosimcera éionosioanvricmo. 300poe s i besnexa. Exonociuna besnexa i cmanuil possumox. ITionpuemmueicms i hinarcosa spamommicmo
BiosoriuHo akTHBHI PEUYOBHHHU.
Pois opraniuHoi XiMmil y po3B’3yBaHHI CHPOBHHHOI, eHEPIreTUYHOT, POJIOBOIBEYOT TPOOIIEM, CTBOPEHHI HOBHX MaTepialiB.

11 kaac
70 rox, 2 Tox Ha THXKJICHD

QOuikyBaHi pe3yJbTaTH HABYAJIbHO-Mi3HABAJIBHOI NiAJIbHOCTI | 3MicT HaBYAJIBHOTO MaTepiaay |

IIpakTH4HA YacTHHA

Tema 1. Ilepiognunnii 3aK0H i mepioqUYHA cHcTeMa XiMIYHUX eJIeMeHTIB
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Y4yenn/yuyenuus:
3HAHHEBHII KOMIIOHEHT

Ha3ueae

S-, p-, d-eeMeHTH 3a TXHIM MiclleM y NepioAUYHIN CUCTEMI;

nosacHioe

BaJICHTHICTH 1 CTYIiHb OKHCHEHHS €JIeMEHTIB 2 1 3 mepiojliB y OCHOBHOMY i
30yMKEHOMY CTaHaX aTOMIB;

HaeoOuUms NpUKIAOU

S-, p-, d-ememenTis.
JlissabHiCHHI KOMIIOHEHT

cKknaoae

CNICKTPOHHI 1 rpadiuHi eNeKTpOHHI (OpMyJaH aToMiB s-, P-, O-eleMeHTIB
(Depym) 1-4 mepiozis 3 ypaxyBaHHIM MPHHIINITY «MiHIMAIIbHOI €HEPTii»;

aTOMIB HEMETaJIIYHUX eJIEMEHTIB 2 1 3 MepiojliB Yy OCHOBHOMY 1 30YIPKEHOMY
CTaHax;

ananizye

BIZIMIHHOCTI €JICKTPOHHHMX KOH(irypariii aromiB s-, p-, O-eieMeHTIB
(Depym) 1-4 nepionis;

nopienioe

MOJKJIMBI CTYIIEHI OKMCHEHHsI HEMETaJiYHHUX €JIeMeHTIB 2 i 3 mepiofis, 10
3HAXO/ATHCS B OJIHIM IPYIIi, HA OCHOBI €JICKTPOHHOT OYI0BHU IXHiX aTOMIB.
HinHicHN KOMIOHEHT

00tpynmoasye

MepioANYHy 3MiHY BIACTHBOCTEH €IIEMEHTIB 1 iXHIX MPOCTUX PEYOBHH Ha
OCHOBI €JIeKTPOHHOT OyJOBU IXHIX aTOMiB;

BUCI06TIIOE CYOHCEHHA

010 3aCTOCYBaHHS MEPIOIUIHOTO 3aKOHY IS Mepe0aueHHs BIAaCTUBOCTEH
i1e HE BIJJIKPUTUX €JICMEHTIB.

SIBuie nepioauaHOl 3MIHU
BJIACTUBOCTEH €IEMEHTIB 1 IXHIX CHOIYK
HAa OCHOBI YSBICHb IPO EICKTPOHHY
Oy/ZI0BY aTOMIiB.

Enexrponni i rpadiuHi enexTpoHHi
dbopMmyau aromiB s-, p-, 0-eJIEeMEHTIB.
[IpuHIAT «MiHIMAITBHOT CHEPTii.

30ymKeHuit craH aTtoma. BajeHTHI
CTaHW eJIeMeHTiB. MOXIINBI CTyHeHi
OKHCHEHHS HEMETATIYHUX €JIeMEHTIB 2 i
3 mepiois.

Jemoncmpauii
1. Pi3ni BapianTH mepiogUIHOL
CHUCTEMH XIMIYHHX €JIEMEHTIB
(moBra i  xopotka  ¢opmuy,
BipTyansHi 3D).
2. Dopmu CJIIEKTPOHHUX
opbitane#t (y tomy umcnmi 3D-
MPOCKTYBAaHH).
3.Mopeni aromiB S-, p-, d-

enemeHtiB (y Tomy uwmcai 3D-
POCKTYBaHHS).

Haeuanvni npoekmu

1. CtBopenHs 3D-moneneit
aTOMIB €JIEMEHTIB.

2. 3acTocyBaHHS PaJiOHYKIiIiB y
MEIULIIHI.

3. BuxkopucranHs pagioakKTHBHAX
130TOMIB  SIK  IHAWKATOpIB Y
TBAapUHHUIITBI, apXEOJIOTii.

Hackpi3ui 3micToBi Jinii
Hionpuemmusicmo i inancosa spamomuicns

SButie nepiognyHOi 3MiHH BIACTUBOCTEH €JIEMEHTIB 1 IXHIX CITOJIyK Ha OCHOBI YSIBJIIGHb IIPO €JIEKTPOHHY OYI0BY aTOMIB.

Tema 2. Ximiunmii 3B’A30K i 0y10Ba pe40OBHHHU

Y4enb/yuennus:

3HAHHEBHIA KOMIIOHEHT
YCMAaHo6110€
BWJIM XIMIYHOTO 3B’SI3KYy B PEUOBHHAX 3a IXHIMH (HOpMyIIaMu;
Haeooums npUKIAOU

PEYOBHH 13 Pi3HUMH BHJAMHU XIMIYHOT'O 3B SI3KY;

HoHHMI, KOBaICHTHUN, METAIYHUH,
BOJHEBHI XiMiuHI 3B’s3ku. JloHOpHO-
aKUENTOPHUHA  MEXaHi3M  YTBOPEHHS
KOBJICHTHOTO 3B’S3Ky (Ha TPHKIAJII
KaTiOHY aMOHII0).

Kpucramiyanid i amopdHuii cranu

Jlemoncmpauii

4. Mogeni pi3HHX TUMIB
KpUCTANIYHUX IpaToK (y TOMY
uuciti 3D-npoekTyBaHHs).

5. YTBOpeHHST aMOHIN XJIOpHIY 3
aMOHiaKy i TiporeH XJIOpHIY.
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aMOp(QHUX 1 KPUCTATIYHUX PEYOBHUH.
JisnbHiCHUI KOMIIOHEHT

HOACHIOE 8IOMIHHOCII

B MeXaHi3MaX yTBOPEHHS KOBAJICHTHUX 3B’S3KIB Yy MOJIEKYJl aMOHiaKy Ta
HOHI aMOHIIO;

MK aMOp()HUMH 1 KPUCTATIIIHUMHU PEIOBHHAMHU;

npozHo3ye

(hi3UYHI BIACTHBOCTI PEUOBHH Ha OCHOBI iXHBOT OyZOBH Ta OyIOBY peuOBHH
Ha OCHOBI TXHIX ()i3MYHUX BIIACTHBOCTEH.

TBEPINX PCUOBHH. 3anexHicTh
(Gi3MYHMIX BIACTHBOCTEH PEYOBHH Bif
iXHBOT OyTOBH.

6. 3pazku KpUCTAIIYHHUX i
amMop(hHHUX PEYOBHH.

Haeuanvni npoekmu

4. 3actocyBaHHS plakux
KPHCTAIB.

5. BukopucrtaHHd peUOBHH i3
pI3HUMH BUIAMU XIMIYHHX

3B’A3KIB y TEXHIIII.
6. 3HaueHHsT BOJHEBOrO 3B’SI3KY

HiHHicHUI KOMIIOHEHT JUTST oprasizarii CTPYKTYp
ouinioe OiomormimMepiB.
Ha OCHOBI OYyZOBM MOJIEKYJl BOJU 1 CHHPTIB MOXXJIMBICT YTBOPECHHS
BOJ/IHEBOTO 3B’513KYy MiXK MOJIEKYJIaMU BOJIH, CTIUPTIB, BOJHX 1 CIIUPTIB;
6UCII06TII0E CYOIHCEHHA
HIO/I0 3aJeKHOCTI MK BHUKOPHCTAHHSIM PEUOBHH Ta iXHBOK OYyIOBOIO i
BJIACTUBOCTSIMH.
Hackpizni 3micToBi Jiinii
300poé s i besnexa. Exonoeiuna besnexa i cmanuti pozeumok. Llionpuemnusicms i Qpiancoea 2pamomHicme.
3anexxHicTh (Hi3UYHUX BIACTHBOCTEH PEUOBHH Bifl iXHBbOI OyJOBH.
Tema 3. Ximiuni peakuii
Ydenn/yuennus: HeoGoporai 1 o0opotHi ximiuHi | Po3paxynkoBi 3agaui
3HAHHEBHIT KOMIIOHEHT nporecu. XiMmiyna piBHoBara. [Tpuanun | 1. OOuncineHHs 32  XIMIYHUMH
nosAcHIO€ Jle llarenbe. PIBHSHHSIMH BiTHOCHOTO BHUXOJY

BIUIMB PI3HUX UYMHHHUKIB Ha 3MIIEHHS XIMIYHOi piBHOBarw, Ha TiApoi3
colleH;

MIPUHILIMII JTii FaJIbBAHIYHOTO CJIEMEHTA;

HaeoouUms NPUKIAOU

HEOOOPOTHHX i 00OPOTHHUX XIMIYHHX PEaKIii.
JisnbHICHUI KOMIIOHEHT

cKknaoae

PIBHSIHHS peakuiil riapomnisy coel;

PO3pi3HsE

HEOOOPOTHI 1 000POTHI XIMIYHI peaKIiii;

Xapaxkmepusye

CYTh XiMI4HOI piBHOBAry, riipoisy coiei;

npozHo3ye

MOJKJIMBICTh PEAKIil Ti[POIIi3y COJeH;

pH cepenoBuiia BOJHUX PO3YHHIB COJIEH;

INigpomis coneii.
[MoHATTS TIpO TabBAaHIYHUIA €JIEMEHT
SK XIMIYHE JDKEpeNo eJNEeKTPHYHOTO

CTpyMY.

MPOJYKTY pEaKlii.

JlabopatopHi gocstiau

1. Busnauenns pH cepenouima
BOJIHAX PO3YUHIB collell  3a

JTOTIOMOTOF0 iHJTUKATOPIB.

HapuaabHi npoekTn

7. TanpBamiunuii  e€IeMeHT 3
KapTOILTi, TUMOHY.

8.Bumu 1 mnpuHmUIUM poboTH
MajJMX JDKEpeNl  EJIEKTPUYHOIO
CTpyMy, yTHIIi3aLis iX.
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dobupace

YMOBHM 3MIIIEHHS XIMIYHOi piBHOBarn OOOPOTHUX TMPOILECiB HAa OCHOBI
npuHuuny Jle [laTense;

oompumyembcs MPaBUII OC3MEKH I1i]] YaC BUKOHAHHS XIMIYHUX JOCHTi/IIB;

excnepumenmanpno Bu3HavYae pH cepemoBHIa BOAHUX PO3YHMHIB COJEH 3a
JIOTIOMOT'OI0 1HIUKATOPIB;

0f0uucao€e 3a XIMIYHIMA PIBHAHHSAMHU BITHOCHHM BUXIJ MPOMYKTY pEeaKIii,
00TpyHTOBYIOYH OOpaHUii CIIOCiO PO3B’I3aHHS.
IinnicHUIA KOMIIOHEHT

6UCN0871I0€ CYOdcenHa TPo 3HayeHHs npuHimny Jle Illarense B kepyBaHHI
XIMIYHIMH TIPOLIECaMU;

00tpynmoasye

3HaYeHHSI 0OOPOTHUX MPOIECIB Y JOBKULTI, TPOMHUCIOBIX BUPOOHHIITBAX;

BIUIMB TiApoti3y cosneit Ha pH rpyHTiB;

OUiHIOE€ HETATUBHUI BIUIMB Ha EKOJIOTII0 BIANpPallbOBAHMX TaJIbBaHIYHHX
€JIEMEHTIB 1 0ompumy€emsca NpaBuil IXHBOI YTHITI3aIIi.

Hackpizni 3micToBi Jiinii
Lionpuemnusicmo i ghinarcosa apamomuicniv
TToHSATTS PO rajbBaHIYHUIN €JIEMEHT K XiMIUHE JHKEPEIIO CTPyMY.

Tema 4. Heopraniuni pe4oBuHH i iXHi BJaCTHUBOCTI

Y4yenb/yuyeHuus:
3HAHHEBMIT KOMIIOHEHT

Ha3ueae

HaUTNOIIMPEHINT y IPUPO/Ii METAIIIYHI i HEMETAJIIYHI €IIeMEHTH;

NpPEJCTAaBHUKIB ~ KJAciB HEOPraHIYHUX CIIONIYK 332  CHCTEeMAaTHYHOIO
HOMEHKJIATypPOIo;

nOACHIOE

CYTh SIBHILIA ATOTPOIIii;

BiJIMIHHOCTI BJIACTHBOCTEH anoTponHux Moaudikamiit Oxcureny, Cynbsdypy,
Kapbony, @ocdopy iXHiM KiIbKICHUM CKIaJ0oM abo OyI0BOIO;

CYThb SBHIIA aJCOPOLii; aHTPONMOreHHI i NPUPOAHI NPUYMHHU MOSBU B
atMocdepi OKCHIB HEMETAIIUHUX EJIEMEHTIB;

HABOOUmMb NPUKIAOU

anotponHux Mogudikauii Oxcureny, Cynsdypy, Kapbony, Pocdopy;
CIHOJYK HEMETalIiYHUX eNeMeHTiB 3 ['imporeHomM (TigporeH XJOpui, TiApOreH
cyibdin, aMOHiaK);

B3a€MO3B’S13KiB MK PEUYOBHHAMH.

JisbHiCHUIT KOMIIOHEHT

HemeTanu. 3araipHa
XapaKTepUCTUKa HeMeTamiB., Di3uuHi
BJIACTHUBOCTI.

Anotporis. AnotporHi Monudikarii
PEYOBHH HEMETAIIUHUX EJIEMEHTIB.

SBwuiie aacopOIrii.

OKuCHI Ta BIJHOBHI BJIACTHUBOCTI
HEMeTalliB. 3aCTOCYBaHHs HEMETAITIB.

Cronykd HEMETaJliYHUX EJIEMEHTIB
3 Tigporenom. OcoOMMBOCTI BOJXHUX
PO34HHIB ITUX CIOJYK, X 3aCTOCYBaHHSI.

OKcHIM HEMETATYHHX EJIEMEHTIB,
iX yMmicT B aTMochepi.

Kucnorn. Kucaorsi JIOIII1.
OcoOnuBocti  B3aeMomil MeTajaiB 3
HITPaTHOIO i KOHIICHTPOBAaHOIO

CyIb(haTHOI KHCIOTaMHU.
3aranpHa XapakTEPUCTHKA METAiB.

Po3paxynkosi 3amxaui

2. O0unceHHs KUTBKOCTI
pedoBHHH, Macu abo 00’emy
MPOAYKTY 3a PIBHAHHIM XiMi4HOT
peaxiiii, KO OJWH i3 pearcHTIB
B34TO B HaJUIIIKY.

JdemoHcTpamii
7.3pa3ku  MertamiB i
CILIaBiB.

8. 3pa3ku HEMETaJIiB.

9. Mogeni KpuCTalli4YHUX IPATOK
aJIOTPOTTHUX Moaudikamin
Kapbony 1 Cynedypy (y Tomy
ypuciti 3D-npoekTyBaHHS).

10. BusiBiieHHsl y pO34HHi
karioHiB ®epymy(2+)
(BipTyanbHo), Pepymy(3+)
(BipTyasbHo), Bapiro, amoHi10.

IXHIX
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cKknaoae

PIBHSIHHS, WO MiATBEPKYIOTh BIJHOBHI BIACTHBOCTI METaJliB, 30KpeMa
AJTIOMIHIIO 1 3aji3a (peakIiii 3 HeMeTajaMH, BOJOI0, KHCIIOTaMH 1 COJIIMH B
pO3UHHAX);

OKHCHI BIIACTHBOCTI HeMeTaliB (KHCEHB, CipKa, ByIJelb, XJIOP) B PEaKLisiX 3
BOJHEM 1 METaJIaMU;

BITHOBHI BIIACTMBOCTI BOJHIO ¥ BYIJIEMI0 B pEaKIisfiXx 3 OKCHUAAMHU
METaJIIYHNX €JIEMEHTIB;

peaxiiiii, fKi XapakTepu3yIOTh OCOONHMBOCTI BOAHHWX PO3YWHIB TigporeH
xiopuny (3 OCHOBaMH), TimporeH cynediny (3 myramu), amoHiaky (3
KHCJIOTaMHu);

peaxiii, SKi XapaKTepU3yOTh XiMiUHI BIIACTUBOCTI Ta OJIepyKaHHSI OCHOBHHUX,
KHCJIOTHUX Ta aM(OTEpHUX OKCHUIIB;

KHCJIOT, OCHOB, am(doTepHux rizpokcuai (Amominiro i LluHky), cepeanix i
KHCIIHX COJICHi;

peaxmiii HiTpaTHOi 1 KOHIIEHTPOBaHOI CyNh(aTHOI KHCIOT 3 MarHiem,
LIMHKOM, MIJIIIO;

xapakmepusye

METalld 1 HeMeTalld, iXHi (i3WuYHi BIACTHBOCTI Ta 3aCTOCYBaHHS (y TOMY
YUCIIi CTIaBiB METAITIB);

3aCTOCYBaHHS TiAPOTeH XJIOPUIY, TIIPOTeH cynb(diay, aMOHiaKy;

(hi3nuHi Ta XiMIYHI BJIACTUBOCTI (B3a€EMOJis 3 MarHi€eM, IMHKOM, MIJIIO)
HITpaTHOI 1 KOHIIEHTPOBAHOI CYNIb(ATHOI KUCIIOT;

3acTocyBaHHs TifpokcuaiB Harpito 1 Kanbiiro;

MIOLIMPEHHS COJIEH Y IPUPO/Ii;

CK1a0ac TUIaH OCIIDKCHHS Ta eKCREPUMEHMANbHO 6CHIAHO6IOE TEHETHYH]
3B’SI3KM MK HEOPTaHIYHUMH 1 OpTaHIYHUMH PEYOBHHAMY,

nopisnioe

¢bi3nyHI Ta XIMi4HI BIACTUBOCTI METalliB (AIIOMIHIHM 1 3a1i30) 1 HEMETaliB,
OKCHU/IIB METATIYHUX 1 HEMETAIIYHUX EJIEMEHTIB;

0COOJIMBOCTI BOJHHMX PO3YHHIB TiIPOT€H XJIOPUAY, TiIporeH Cyiabdinry,
aMOHiaKy;

ocHoB (trigpokcuaiB Harpito i Kanbiiito);

aHanizye i maymayums pe3yibTaTH TOCIIKEHb;

npozno3ye pH cepenioBuiiia KUCIOTHUX 1 JIYKHHUX IPYHTIB;

YCMAaHOGAI0€ TEHETUYHI 3B’SI3KM MDK OCHOBHMUMH KJIacaMH HEOPraHiyHHX
CIIOJNYK;

npoeodumsp siKicHI peaxuii ¥ BH3Havae B po3unHax Houu: Depymy(2+),

®di31uH1 BIACTHUBOCTI METAIIB Ha OCHOBI
iXHBOT OYTOBH.

AmomMiHIE 1 3ami30:
XIMI4YHI BJIACTHUBOCTI.

dbizuaHl 1

3acTocyBaHHS METalliB Ta iXHIX
CILJIaBIB.
OcHoBH. Braacrusocri,

3acTocyBaHHS TigpokcuiiB Harpio i
Kasnswito.

Comi, iX TOMUPEHHS B TPHUPOII.
Cepenni Ta kuchi comi. [loHsTTS IO
JKOPCTKICTH BOAM Ta cmocoom i
YCYHEHHSI.

CyuacHi cuIliKaTHI MaTepialu.

Minepanehi gobpusa. [ToHsaTTs mpo
KHCIIOTHI Ta Ty»Hi IPyHTH.

SxicHi peakiii Ha IesKi HOHM.

Bionoriune 3Ha4eHHS METaNIYHUX 1
HEMETANTIYHUX €JIEMEHTIB.

I'eneTnyHi 3B’S3KM Mi)K OCHOBHHMU
KJIacCaMH HEOPTraHIYHUX CTIONIYK.

JlabopaTopHi gocsinu
2. Jocnimxenns ancopOiiiHol
3/IATHOCTI aKTUBOBAHOTO BYTLIIISA

Ta  aHAJOTrIYHUX  JIKapChKHUX
npemnaparis.

3-6. BusiBnenus y  po3uuHi
KaTiOHIB Qepymy(2+),

Depymy(3+), bapito, amoHito.
7, 8. BusaBneHHs y po3unMHax
cuimikaT- i oproocdar-ioHiB.

IpaxTasi podoTH

1. JlocnmipkeHHS SIKICHOTO CKJIaTy
coJien.

2. 'enetruni 3B’ SI3KHU
HCOpI‘aHi‘-IHI/IMI/I PCYOBUHAMMU.

MK

HapuaubHi npoexkTn

7. Ty4Hi anMasu y TEXHIll.

8. PamionaibHe  BUKOpPUCTaHHS
IoOpUB Ta mpoOJieMa OXOPOHHU
JTOBKIJUIS.

9. 3anobiranus HEraTHBHOMY
BIUITMBOBI HITpaTiB Ha OpraHi3m
JFOTUHH.

10. Heopraniuni  pe4oBUHU Yy

dapmarii (abo JIOMAIITHIH
anTeyI) 1 Xap4oBin
MTPOMUCIIOBOCTI.

11. KucnotHi gom.

12. Hocnmimxennss pH r1pyHTiB
cBoei  MicueBocTi. CriagaHHs
KapTH POIIOYOCTI.

13. BrmactuBocTi i 3aCTOCYBaHHS

KapOOHAaTIB, HIiTpaTiB i
optodocatiB Ty KHHX i
JIY)KHO3EMEJIbHUX  METaidYHHUX
€JIEMEHTIB, COJIEN aMOHIIO.

14. VYcyHeHHS THM4YacoBOi i

MOCTIHHOT JKOPCTKOCTI BOJIH.
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Depymy(3+), ocamkyroun ix syramu, bapito, amoHito, cuiikat- i optodocdart-
10HH;

oocnioxycye

SIKICHHI CKJIaJ] COJIEH;

azcopOUiliHy 3MaTHICTh aKTMBOBAHOTO BYTUUIA Ta aHAJOTIUYHUX JIKapChbKUX
Mpenaparis;

aHanizye BUIN JKOPCTKOCTI BOAH 1 MponoHye Oe3ledHi crocoOu yCyHEHHS
YKOPCTKOCTI BOJH Y OOYTi;

oompumyempca IPaBUIT OE3TEKH 1111 YaC BUKOHAHHA XIMIYHUX JOCHTI/IB;

00uuCcI0E KUTBKICTD PEYOBUHH, Macy abo 00’€M MPOAYKTY 3a PiBHSHHSIM
XIMIYHOT peakilii, SKIIO OJWH i3 PEarcHTIB B35ATO B HAJIUIIKY, OOIPYHTOBYHOUH
oOpaHwuii crocid po3B’si3aHHA.

HinHicHnii KOMIIOHEHT

POOuUmMb 6UCHO6KU HA OCHOBI CIIOCTEPEIKEHD;

00tpynmoasye

3HAYEHHS aJIOTPOITHHUX MIEPETBOPCHB;

MIPUYUHY iICHYBaHHS KUCIIOTHUX 1 JIY)KHHUX TPYHTIB;

ouine

Oiomoriune 3HaueHHs Metamiuamx (Kamemito, Kamito, Hatpiro, MarHiro,
®epymy) 1 Hemeramiunux (Oxcureny, Hirporeny, KapbGony, ®ocdopy,
raJIOreHiB) CJIEMEHTIB;

HABAXIIMBINIMX MPEJCTABHUKIB OCHOBHUX KJIACIB HEOPTaHIYHUX CIIONYK;

00600umb

MPAaKTUYHY 3HAYYIIICTh SBUINA ancopOIii, MeTamiB i HEMETalliB Ta CIIOIYK
METaJTIYHMX 1 HEMETAIIYHUX €JIEMEHTIB;

VILTMB KOPCTKOi BOJM Ha MMOOYTOBI MPHIIAAX 1 KOMYHIKAIIii,

BUCTLOBTIIOE CYOHCEHHS

1010 010JIOTTYHOT POJIi 030HY 1 HOT0 3aCTOCYBaHHS, SKOJIOTIYHMX HACIIIKIB
BUKUIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynsdypy;

KHCJIOTHUX JOIIiB, TAPHUKOBOI'O €(EKTy, HEpal[iOHAILHOIO BUKOPHCTaHHS
MiHEPAJILHUX T0OPUB.

Hackpizni 3MicToBi JiiHii
I'pomaosncwvka gionogioanvricmo
Kucnorsi gomi.
[ToHATTSI PO KOPCTKICTH BOJM Ta CIIOCOOU 11 yCYHEHHSI.
300pos’s i besnexa
SBumie agcopOmii.
3acTocyBaHHS BOJHUX PO3YHHIB TiJPOTeH XJIOPHULY, TIPOTeH Cyab(ily, aMOHIaKy.
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KucnotHi gomii.

BnactuBocri i 3acTocyBanHs ringpokcuiB Harpito i Kanbiiiro.

[ToHATTS TIPO )KOPCTKICTh BOAX Ta CIIOCOOM ii yCYHEHHS.
Exonoeiuna besnexa i cmanuii po3eumox

SBurie agcopOmii.

3acTocyBaHHS BOJHUX PO3YMHIB TiPOTEH XJIOPHUAY, TiApOreH cynb(dimy, aMOHiaKy.

KucnotHi gomi.

Tionpuemnusicms i ¢hinancosa spamomuicms
@Di3rdHI BIACTUBOCTI METaJIiB HA OCHOBI iXHBOI OY/IOBH.
AnromiHi# 1 3a1i30: ¢i3nyHi 1 XiMi4HI BIACTHBOCTI.
3acTocyBaHHs METAJIB Ta iXHIX CIUIABIB.
3acTocyBaHHS HEMETAIB.

3acTtocyBaHHS BOJHUX PO3YMHIB TiPOTEH XJIOPUAY, TiAPOTeH cynb(dimy, aMOHiaKy.

BrnactuBocri i 3actocyBanHs rigpokcuais Hatpiro 1 Kamibiro.
[ToHATTS PO KOPCTKICTH BOAM Ta CIIOCOOM ii yCyHEHHS.

OOunCIeHHs KITPKOCTI PEYOBHHHM, MacH ado 00’ eMy IPOAYKTY 3a PIBHAHHIM XIMIYHOT peakilii, SIKIIO OJTMH i3 PEareHTiB B3STO B HAUIHIIKY.

Tema 5. Ximis i nporpec Jwoacraa

Y4yenn/yuyeHuus:
3HAHHEBMIT KOMIIOHEHT

HAGOOUmMb NPUKIAOU 32CTOCYBAHHS XIMIYHHX CHOIYK Y PI3HHX Tally3sx Ta y
HOBCSIKICHHOMY JKHTTI.
HinHicHN KOMIOHEHT

OuiHIO€ 3HAYCHHS XiMii Yy CTBOpPEHHI HOBHX MarepiajliB, pO3BUTKY HOBHX
HaIpsMiB TEXHOJIOTiH, PO3B’sI3aHHI MPOIOBOJILYOI, CHPOBHHHOI, CHEPTeTHYHOT,
€KOJIOT1YHOI ITPobJIeM;

yCeiooMoe

3HaueHHS HOBOI (pimocodii y Ximii i BIacHOI IpOMaasHCHKOI MO3UINT AJIs
peaizariii KOHIEMIIIT CTajJoro PO3BUTKY CYCIIBCTBA;

NPUYUHHO-HACHIIKOBI 3B’ 3KH y MPUPOI Ta i1 IIHHICTB 1 ITICHICTH;

NpaBo Ha BIACHUN BHOIp i IPUHHATTS PilLICHHS;

BiJINIOBIIaIbHICTB 32 30€peXKEHHSI TOBKIJUIS BiJl IIKIUIMBUX BUKU/IIB;

nonyasapu3sye XiMidHi 3HaHHS;

KpUmuuHo cmagumuscs 10 XiMigHOT iHhopMaIiii 3 pi3HUX JKEpe;

GUCII08TII0€ CYOIHCEHHS

10710 3HAYEHHS XIMIYHUX 3HaHb SIK CKJIAJHUKA 3arajibHOT KYJIbTYpH JIFOJIMHU;
PO BIUIMB JISUTHHOCTI JIFOJMHH Ha JOBKIIUIA Ta OXOPOHY HOTO BiJ 3a0py/IHEHB;

8UPOONAE 671ACHI CMa6eHHA 10 TIPUPOJIH SIK HAWBHIIO] IIHHOCTI.

Pomp ximii y CcTBOpEHHI HOBHUX
MaTepialiB, PO3BUTKY HOBUX HaIpsSMiB
TEXHOJIOT1H, pO3B’s3aHHI MPOJOBOJILYO],
CUPOBUHHOI, EHEPTeTHYHO1, €KOJIOT19HOT
npooeM.

«3eneHa» XiMis: CydacHi 3aBIaHHS
repesl XiMiYHOI0 HAayKOI Ta XIMIYHOIO
TEXHOJIOTIELO.

HapuyaubHi npoexkTn
15. Bupimenns
yTHTizanii pi3HHX
CJICKTPUYHHX JIaMII.
16. IlinrotoBka ece iHO3EMHOIO
MoBoO «Ponp xiMmii 'y Moemy
KUTTI.

npooyieMu
BUJIIB

Hackpi3Hi 3MicToBi JiHii
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I pomaosncoka sionogioanvricmo. 300poe s i besnexa. Exonoeiuna besnexa i cmanuil poseumok. Iionpuemnugicms i (hinancosa spamommicm,

Poinp ximii y cTBOpeHHI HOBHX MartepiaiiB, pO3BUTKY HOBMX HAaNpsMiB TEXHOJIOTIH, po3B’sA3aHHI MPOIOBOJIBYOI, CHPOBUHHOI, CHEPTeTHYHOI, EKOJIOTIYHO]
mpo0em.

«3eneHa» ximisl.




