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MHNOACHIOBAJIBHA 3AITNCKA

Ha cywacHoMmy ertami po3BHUTKY CyCHUIHLCTBA BCE OUYEBHJIHIIIMM CTAa€ 3HAYCHHS MPUPOJHUYMX HAYK IS peajizaiii KOHIEMIi CTaJoro
po3BuTKy. He BUNaskoBO B pi3HMX KpaiHaxX CBITY MUJIbHA yBara MPUIUISETHCS BAOCKOHAJICHHIO CHCTEMHU MPHUPOJHUYOI OCBITH, B TOMY YHCIi i
ximiuHOi. PedopmyBaHHs cucTeMH OCBITH MpHU 1bOMY Hepeadadae ii BIIKPUTICTh 1 BapilaTHBHICTh, PI3HOMAHITTS (GOPM 1 METOAIB Oprasizamii
HABYAJILHOT ISTLHOCTI, TOOTO AU(EPEHIliallif0 HABYaHHSI.

XiMist, Oy yud IpUPOJHUYMM IPEAMETOM, Ma€ BEJIMUE3HUN MMOTEHIIIa)l HABUYaHH 1 pO3BUTKY. be3 3HaHHS 1 po3yMiHHS XiIMIYHOT popMu pyxy
MaTtepii HEMOXIIMBO YSIBUTH cO01 Cy4acHYy HAyKOBY KapTHHY CBITYy. AJDKe CBIT, III0 HAC OTOUYY€E — Iie, TIepIl 3a BCE, CBIT PEUYOBUH, SIKi € OCHOBOIO
JKUBOI 1 HEXKUBOT IPUPOIH.

HapuanpHa nporpama 3 ximii ams 10-11 kiaciB 3axmaziB 3araibHOi cepeHbOI OCBITH po3pobieHa Ha miacrtaBi [lepaBHOTO CTaHIApTy
0a30B01 1 MMOBHOI 3araJlbHOI CEPEeIHbOI OCBITH, 3aTBEpKEHOT0 mocTaHoBoro Kabinety MinictpiB Ykpainm Bim 23.11.2011 Ne 1392. IIporpama
NpU3HAYeHa /Ul HABYaHHS XiMil Ha PiBHI CTaHAAPTY, TOOTO y KJacax, Jie XiMist He € Mpo(IbHIUM MpeAMETOM. 3MICT Mporpamu 06a3yeTbCsl Ha 3HAHHSAX
1 KOMIETEHTHOCTSIX, HAOYTHX yYHSMU B OCHOBHIHN IIKOJI, 1 € APYTUM — BUIIUM KOHIIEHTPOM BUBYEHHS XiMii.

VY nporieci HaBYaHHA MPEIMETa MOXKHA BUKOPUCTOBYBATH JI0JATKOBI TOJJUHHM HABYAJIBHOTO IJIaHY, 110 IPU3HAYEHI JUIsi BUBUEHHS CHELKYPCIB,
(dakyJIbTaTUBIB 1 KypCiB 32 BHOOPOM, OPIEHTOBAHUX, 3aJIS)KHO BiJ MPOQLITI0 HAaBYAHHS, HA TTOCHJICHHSI MDKIIPEAMETHUX 3B S3KiB XiMil 3 IHIIUMU
HayKaMHu.

BuBuenHs XiMii y cTapiiiii mMIKOJl Ha PiBHI CTaHAApPTy CIpsIMOBaHE Ha Mojajblie (JOpPMyBaHHS Y BUITYCKHUKIB HAyKOBOTO CBITOTJISAY,
XIMIYHOT KyJIbTYPH SIK CKJIQIHHKA 3arajbHOT KyJIbTYPH Cy4acHOI JIOJIUHHU 1 PO3BUTKY iXHBOTO TBOPUYOTO MOTEHITIATY 3a/J1 YCIIITHOT coliai3aiii B
Cy4aCHOMY CYCITUTbCTBI.

BunyckHuk# ctapiioi mkoiau — 1e mMilicH 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3/1aTHI JO KPUTHUYHOTO MUCJICHHS; TPOMASHU 1 MaTPiOTH 3
AKTUBHOIO )KUTTEBOIO MO3UIIET0, SIKI JIFOTh 3TAHO 3 MOPaIbHO-CTUYHUMH MPUHIUIIAMH 1 IPUIMAIOTh BiNOBIIaIbHI PillIEeHHS; IHHOBATOPH, TOTOBI
3MiHIOBATH HABKOJIMIIHIH CBIT, pO3BUBATH €KOHOMIKY, KOHKYpYBaTH Ha PUHKY MpaIli, BYNTHUCS BIPOIOBXK KHUTTS.

Meta HaB4YaHHS XiMii Ha PiBHI CTaHIAPTY BIAMOBIAE METI TIOBHOI 3arajbHOI CEPEIHLOT OCBITH 1 MOJIATAaE y 3a0e31MeueHH1 3arajJbHOOCBITHBOT
HiATOTOBKH 3 MPEAMETa, 110 nepeadavyae yMIHHS MOSICHIOBATH XIMIYHI SIBUINA, pOOUTH OOIPYHTOBAaHI BUCHOBKM IIPO HMX, YCBIJIOMJIIOBAaTH BILIMB
HAYKH 1 TEXHOJIOT1H Ha 3MiHY MaTepiajJbHOT0, IHTEIEKTYaIbHOIO i KyJIbTYPHOTO CEPEOBHILL.

MeTa HaB4aHHS X1M1i Ha piBHI CTaHAApPTy AOCATAETHCSA Ha OCHOBI peaizallii 3aBAaHHs XIMIYHOT OCBITH — (D OpMyBaHHs 3ac00aMH HAaBYaJILHOTO
npeaMeTa KJAYOBHX i MpeIMeTHUX KOMIIETEeHTHOCTE.

HaBuanHs XiMmii y cTapImii KO CpsSMOBaHe HAa BUKOHAHHS TaKUX OCBITHIX, PO3BUBAJIILHUX 1 BAXOBHUX 3aBAAHb:

— MOMIMOIOBATH 1 PO3MIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaJOBY MPUPOAHWUYO-HAYKOBOI KApPTUHM CBITY: HaWBaXJIMBIII XiMi4HI MOHATTS, 3aKOHU 1
3aKOHOMIPHOCTI, TEOPil 1 MPOLIEeCH; Cy4acHy XiMi4YHY HOMEHKJIATYpy PEUOBHH;



— PO3BUBATH YMIHHSI CAMOCTIHO HaOyBaTH XIMIYHI 3HaHHS 3 PI3HUX 1HPOPMAILIIHUX JHKEpeN Ta y X0/ eKCIIEPUMEHTaIbHUX TOCI1HKEHb 1
KPUTUYHO X OCMMCIIIOBATH; 3aCTOCOBYBaTH OTPUMAaHI 3HAHHSA IS OSICHEHHS BJIACTUBOCTEM PEUOBHH 1 PI3HOMAHITHUX XIMIUYHHUX SBHUIL; O€311€YHO
BUKOPUCTOBYBATH PEUOBHHHU 1 MaTEpiaiy; OLIHIOBATH POJIb XiMii Yy PO3BUTKY CYyYaCHUX TEXHOJIOT1H Ta PO3B’sA3aHHI IT00aIbHUX MPOOIEM; TBOPUO
PO3B’A3yBaTH NPAKTUYHI 3aBAaHHS XIMIYHOTO XapaKTepy y HOBCAKICHHOMY JKUTTI, ITONEPEIKYBATH SBUIIIA, 10 3aBAAI0Th LIIKOIU 3I0POB'IO JIIOAUHU
1 IOBKULIIO;

— BHXOBYBAaTH IEPEKOHAHICTh y MO3UTUBHIN poJi XiMil SIK HayKu y 3a0e3NedeHHI MpOorpecy CyCHiIbCTBa, YCBIIOMIJIEHHS HEOOXiTHOCTI
XIMIYHO TPAMOTHOTO CTABJICHHS JI0 BJIACHOTO 3/I0OPOB'SI 1 IOBKIJLIA.

Baecok ximil y GopMyBaHHS KIOYOBUX KOMIIETEHTHOCTEN YUHIB PO3KPUTO B TAOIHIII.

KoMniereHTHICHHII MOTeHIIial HABYAJBHOI0 MpeAMeTa XiMis

KaouoBa

. IIpenMeTHMii 3MicT KJII0Y0BOI KOMIIETEHTHOCTI | HABYAJILHI pecypcu 14 ii popMyBaHHSA
KOMIIETEHTHICTh

Cninkyeannsa Yminus:
0epIHcasHoIo - BUKOPUCTOBYBATH B MOBJICHHI XIMiUHI TEPMiHH, TTOHATTS, CAMBOJIH, CYJacHY YKpaiHChKY HAYKOBY TEPMIHOJIOTIIO 1 HOMEHKIIATYPY;
(i pionoro y paszi - hopMyITFOBATH BiJTIOBIH HA IIOCTABIICHE 3aITUTAHHS;
6iOMiHHOCHI) MOGamMU - apryMEHTOBAHO OMKCYBATH XiJ[ i YMOBH MPOBEICHHS XiMIYHOTO EKCIICPUMECHTY;
- 00TOBOPIOBATH PE3YNBTATH JOCIIKEHHS 1 pOOUTH BUCHOBKH;
- OpaTH yyacTh B OOTOBOPEHHI MUTaHb XiMIYHOTO 3MICTY, YITKO, 3p03YMLJIO BUCIIOBIIIOBATH CBOIO TYMKY;
- CKJIaJIaTH YCHE 1 MICbMOBE MOBIJOMIIEHHS Ha XiIMi4HY TEMY, BUTOJIOITYBaTH HOTO.
CraBieHHA:
- IAHYBaTH HAYKOBY YKPaiHCHKY MOBY;
- KpUTUYIHO CTABUTHUCH 0 MTOBIOMIICHb XIMI9HOTO 3MICTy B MEIIHHOMY IPOCTOPI;
- MOMYJISIPU3YBATH XiMiYHI 3HAHHS.
HagpuanbHi pecypen:
- MiIPYYHUKH 1 TOCIOHMKH, HAYKOBO-TIOIYJISIPHA 1 XYI0XKHS JIiTeparypa, eJIeKTPOHHI OCBITHI pecypcu;
- HaBYaJIbHI MTPOEKTH Ta MPE3CHTYBAHHS iXHIX pe3yJIbTaTiB.

Cninkysannsa Yminus:
iHO3eMHUMU MOBAMU - YUTATH W PO3YMITH IHIITOMOBHI HaBYaJIbHI 1 HAYKOBO-TIOMYJISIPHI TEKCTH XiMI9HOTO 3MICTY;
- CTBOPIOBATH TEKCTH TIOBiOMJICHb 13 BUKOPUCTAHHSM IHIIIOMOBHHX JIXKEPET,

- YUTATH 1HO3EMHOIO MOBOIO 1 MPaBUIILHO BUKOPUCTOBYBATH XIMiUHY HOMEHKJIATYPY;




- TIOSICHIOBATH 1 BAKOPUCTOBYBATH iHIIOMOBHY XiMiYHY TE€PMiHOJIOTIIO.
CraBjieHHs:

- I[IKaBUTHUCH 1 OIIHIOBATH iH()OPMAITit0 XIMITHOTO 3MICTY 1HO3EMHOI MOBOIO;

- PO3MOBIIATH Ha XIMi4HI TEMH i3 3aI[iKaBIICHUMH HOCISIMH 1HO3€MHHX MOB.
HaguanbHi pecypcu:

- MeIiiiHi 1 IpyKoBaHi Jkepelia iH03eMHOIO MOBOIO.

Mamemamuuna Yminna:
KoMnemenmmuicmo - 3aCTOCOBYBATH MaTeMaTHIHI METOIU JJI PO3B‘I3YBaHHA XIMIYHUX 3aBIaHb;
- BUKOPHCTOBYBATH JIOT1YHE MHUCJIEHHS, 30KpEMa, IJIs1 PO3B’sI3yBaHH: PO3PAaXyHKOBUX 1 eKCIIEPUMEHTAIbHUX 3a]1a4, IPOCTOPOBY YSBY
JUIS CKJIaJJaHHS CTPYKTYPHHX (hopMyII i Moaeneil peuoBuH;
- OynyBaTH i TUlyMa4yuTH rpadiku, CXeMu, iarpaMu, CKiIagaTi MOAEl XiMIYHUX CIIONYK i POLECiB.
CraBieHHA:
- YCBIJOMJTIOBATH HEOOXIAHICTh MAaTEMATUYHHUX 3HAHD [T PO3B’SI3yBaHHS HAYKOBUX 1 TEXHOJIOTIYHUX XIMIYHUX MTPOOIIEM.
HaguanbHi pecypcu:
- HaBYAJIbHI 3aB/IaHHS HA BUKOHAHHS O0YMCIIEHb 33 XIMIYHUMH (POPMYIIaMH 1 piBHIHHAMH PEaKIIiii;
- TpexacTaBieHHs iH(pOpMaLii B 4MCIOBIM uyu rpadiunHid ¢opmax 3a pe3yiabTaTaMH XiMiYHOTO EKCIIEPUMEHTY Ta BUKOHAHHS
HaBYAIbHUX HPOEKTIB.
Ocnoeni Yminna:
Komnemenmnocmiy - IOSICHIOBATH MPUPO/IHI SBHILA, IPOIIECH B KMBHUX OPraHi3Max 1 TEXHOJIOTI4HI MPOLIECH HA OCHOBI XiMIYHUX 3HAHB;

HPUPOOHUYUX HAYKAX
i mexnonoziax

- popmymroBaTH, 00TOBOPIOBATH i PO3B’SA3yBaTH MPOOIEMH IPUPOJHIYO0-HAYKOBOTO XapaKkTepy;

- TIPOBOAMTH JOCIITN 3 PEUOBHHAMU 3 YPAXyBaHHAM iXHIX (Pi3WIHUX BIACTHBOCTEH;

- BUKOHYBAaTH €KCIIEPUMEHTAIbHI 3aBAaHHS 1 IPOEKTH, BUKOPUCTOBYIOUX 3HAHHS 3 1HIIUX NPUPOTHUYUX IPEAMETIB;

- BUKOPHUCTOBYBATH 32 NPU3HAYECHHSIM Cy4YacHI IPHIaH 1 MaTepiaiy;

- BU3HAYaTH MPOoOJIeMH JOBKIIS, TPONOHYBATH CIOCOOH iX BUPIILICHHS;

- JOCHIKyBaTy IPUPOIHI 00'€KTH.
CragJjieHHsI:

- YCBIIOMJIIOBATH 3HAYCHHS TPUPOJHUYMX HAYK JUIS MI3HAHHS MAaTepialbHOTO CBITY; BHECOK BHJATHHUX YYCHHUX y PO3BUTOK
NPUPOJHNYNX HAYK;

- OIIHIOBATH 3HAYCHHS MPUPOJHUYMX HAYK 1 TEXHOJIOTIN JJISl CTAIOT0 PO3BUTKY CYCIIIBCTBA;

- BUCJIOBJIIOBATH CyJKEHHS LI0A0 NPUPOTHUX SBULI i3 MOMJIAAY CYy4acHOI IPUPOIHIYO-HAYKOBOI KAPTHHHU CBITY.
HaguaabHi pecypcu:

- HaBYaJIbHE O0JIQIHAHHS 1 MaTepiany, 3aco0U YHAOUHEHHST,;




- MDKIIPEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iHpopMaIiifHi ¥ aHATITHYHI MaTepiaJid 3 MPoOJIeM CTaHy JOBKIIIA, OMATHOTO BUKOPUCTAHHS MIPUPOIHIX PECYPCIB i CHHTETHIHUX
Marepiais;

- iHdopMaIiiiHi MaTepiay PO CYyYacHi JOCATHEHHS HAYKH 1 TEXHIKH;

- MaTeHTHI 0a3u JaHUX PO BUHAXO/IU.

Ingpopmayiino-

uugpposa
KOMnemeHmHicmo

Yminna:

- CTBOpPIOBATU 1HQOPMAIIiI{HI IPOIYKTH XIMIYHOTO 3MICTY.
CraBieHHA:

- KPUTUYHO CITIBCTABIIATH 1 OIIHIOBATH XiMiuHY iH(opMaIlito 3 pi3HUX iH(OPMAIiTHIX pecypciB;

- IOTPUMYBAaTHCh aBTOPCHKOTO MPaBa, €eTUYHUX IPUHIIUIIB MOBOKEHHS 3 iH(pOpPMALIi€ro;

- YCBIIOMJIIOBaTH HEOOX1IHICTh EKOJIOTTYHMX METOIB Ta 3aC00iB yTHi3auii UPPOBUX MIPUCTPOIB.
HaguyanbHi pecypcu:

- €JIGKTPOHHI OCBITHI pecypcH (0a3u JaHWX MPO PEUOBHUHU Ta IXHI XapaKTepUCTUKH);

- BipTyarnpHi XiMivyHi JTabopaTopii.

Yminnsa euumuca
BRPOO0BIHC HCUMMS

Yminna:
- OpraHi3oBYBaTH CaMOOCBITY 3 XiMii: BU3HAUaTH METY, IUIaHYBaTH, 100UpaTH HEoOXiqHI 3ac00H;
- CIIOCTEpIraTy 3a XIMIYHIMH NEPETBOPEHHSIMH B 00’ €KTaX Ta MPOBOAUTH XIMIUHUI €KCIIEPUMEHT;
- BUKOHYBAaTH HaBYAJIbHI POEKTHU XIMIYHOTO  €KOJIOTIYHOTO 3MICTY.
CraBieHHs:
- IIIKaBUTHCA MTOAISIMH B XIMIYHIH HAYIll Ta TEXHOJIOTii, HOBUMH PEUOBHHAMH 1 MaTepiajlaMy, 3aCTOCYBaHHSM I1X;
- IParHyTH CaMOBAOCKOHAJICHHS;
- OCMHUCJIIOBATH Pe3YJIbTAaTH CAMOCTIHHOIO BUBYEHHS XiMii;
- PO3YMITH MEPCIIEKTUBY BIACHOT'O PO3BUTKY YIPOIOBXK JKUTTS, TIOB'SI3aHOTO 13 XIMIYHUMH 3HAHHSIMHU.
HaguanbHi pecypcu:
- MEiiHI JDKepena, THIaKTHIHI 3acO0M HaBYaHHS.

Iniyiamuenicmo i
nionpuemaugicmeo

Yminunsa:

- BUPOOJISITH BIACHI IHHOCTI, CTABHUTH IIiJTi, MIATU 33]UIs1 JOCATHEHHS 1X, CIUPAIOYNCh HA XIMiYHi 3HAHHS,

- 3QJIy4aTH MaPTHEPIB 0 BUKOHAHHS CIUIBHUX MPOEKTIB 3 XIMiT;

- BUSBIISITH 3JIaTHICTH IO POOOTH B KOMaH[i, OyTH iHIIlIaTUBHUM/iHII[IaTUBHOIO, TEHEPYyBaTH ijJiei, OpaTH BiJOBIIANBHICTh 3a
MIPUIHATTS PillieHb, BECTH Iiajor 3aJjIs MOCSITHEHHS CIUTHPHOI METH IijJ] 9ac BUKOHAHHS XIMI9HOTO E€KCIEPHMEHTY 1 HaBYAIBHHUX
MPOEKTIB.




CraBJieHHsI:
- BipuTH B ce0e, y MOKIIMBOCTI KOMAaH/IH 1 BIIACHI;
- BUB2YXCHO CTaBUTHUCS 10 BUOOPY MaiiOyTHHOTO HANPSMY HaBUAHHS, TIOB’SI3aHOTO 3 XIMI€IO;
- OyTH TOTOBHMH JI0 3MiH Ta IHHOBAIIii.
HaguanbHi pecypcu:
- miTeparypa Nnpo YCHIIIHUX BHHAXITHHUKIB 1 HiAMPUEMIIIB;
- 3yCTpivi 3 yCHINTHAMH JTFOTEMU;
- Oi3HEeC-TpeHIHTH, eKCKYpCii Ha cydacHi MiANpPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
KomMnemeHmHuocmi

Yminns:
- PO3YMITH 1 BAKOHYBATH BCTaHOBJICHI JIeP>KaBOIO 3aKOHM 1 MTpaBHIIa 00 30€pEKEeHHS TOBKIJIIS,
- CIIBIPAIIOBATH 3 IHITUMH HaJ| pealli3alli€to COMiaIbHO 3HAYYIINX MPOCKTIB, MO Mepe0avaroTh BAKOPUCTAHHS XIMIYHUX 3HAHb;
- IPALIOBATH B TPYIi 3alliKaBIIEHUX JIFOJIEH, CIIBIIPAIIFOBATH 3 IHIIMMH TPYIIaMU, 3ay4aTH MU PITY TPOMAJICHKICTh IO pO3B’ I3yBaHHS
mpo6IieM 30epeXeHHs JOBKIIIIS.
CraBieHHA:
- BUSIBJIATH TIATPIOTHYHI MMOYYTTS O YKpaidu, JTF0O0B 10 Maoi OaTbKiBIIMHU;
- JOTPUMYBAaTUCh 3arajJbHOBHU3HAHUX MOPAJIBHHUX TNPHHLUMIB 1 I[IHHOCTEH 1 OyTH TOTOBMMH BIJCTOIOBATH Wi NPHHLUUIH i
LIIHHOCTI;
- BUSIBJISITH 3aIlIKaBIICHICTh Y IEMOKPATUYHOMY OOJIAIITYBaHHI OTOUCHHS i €KOJIOTIYHOMY OOJaITyBaHHI JOBKIJIIS;
- OIIIHIOBAaTH HEOOXIJHICTh CTAIOTO PO3BUTKY SIK MPIOPUTETY MIXKHAPOTHOTO CIiBPOOITHUIITBA;
- IIAHYBaTH PO3MAITTS TyMOK 1 TIOTJISITIB;
- IHYBaTH ¥ MIaHyBaTH BHECOK BHJATHUX YKPAiHIIiB, 30KpeMa BUYCHUX-XIMIKIB.
HaguyanbHi pecypeu:
- HaBYAJIbHI 1 COITiaJIbHI MPOESKTH, TPEHIHTH.

Oobiznanicms ma
CaMOBUPAINCEHHA Y
cghepi Kynomypu

Yminna:
- BUKOPUCTOBYBATH Cy4YacHi XiMi4Hi 3aCO0M 1 MaTepiaiu AJs BTIJICHHS XyIOXKHIX 1/1e# 1 BUSIBJIIEHHSI BIaCHOI TBOPUYOCTI;
- IIOSICHIOBAaTH B3a€MO3B’ 130K MUCTELITBA 1 XiMii.
CraBjeHHA:
- LiHYBaTH BITYM3HSAHY 1 CBITOBY KyJbTYPHY CHAIIIMHY, 10 SKOI HAIEXaTh HAyKa 1 MUCTELTBO.
HaguanbHi pecypcu:
- TBOPH 00Pa30TBOPUOTO MUCTELTBA, My3U4Hi i JiTepaTypHi TBOPH SIK LIFOCTpaLii 10 BUBYEHHS XiMIUHUX SBHIL;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTUYHA TaOJIHIIS.




Exonoziuna
zpamomuicme i
300poee cumms

Yminnsa:
- YCBIIOMJTIOBATH TTPHYMHHO-HACITIIKOBI 3B’ SI3KH Y TIPHUPOI 1 11 MUTICHICTD;
- BUKOPHCTOBYBATH XIMi4HI 3HaHHs Ui TMOSCHEHHS KOPHUCTI 1 MIKOAM 3M00YyTKiB Ximii 1 XiMIYHOI TEXHONOTIi Ui JIIOJUHU
1 TOBKIJIJIS,
- 00JIAIITOBYBATH BJIACHE )KUTTEBE CEPEIOBUINE O€3 MIKOAU JJis ceOe, IHIINX JOACH 1 JOBKULIS,
- JIOTPUMYBATHCS 3JJOPOBOTO CIIOCOOY JKUTTS;
- 6€31eYHO TTOBOIUTHUCK 13 XIMIYHUMU CIIOTyKaMH 1 MaTepiajlaMy B TTOOYTi;
- Oparu ydyacTh y peaiizaiii NPOEKTiB, CHPSIMOBAHMX Ha TMOJIMIICHHS CTaHy JOBKULIS 3aBASKH JOCATHCHHSIM XiMiduHOT
HAYKU;
- TOTPUMYBATHCS TIPABUJ €KOJIOTIYHO BUBAYKEHOI MOBEIIHKY B JTOBKIJIIII.
CraBieHHA:
- MITPUMYBATH H YTIUTFOBATH Ha MPAKTHUI[I KOHIICII{II0 CTAIOTO PO3BUTKY CYCITIJILCTBA;
- PO3YMITH BaXKJIMBICTh TAPMOHIHHOT B3aEMO/IIT JIFOJIMHU 1 IPUPOIH;
- BIIMOBIAQJILHO 1 OIIaJIHO CTABUTHUCS 10 BUKOPUCTAHHS MPUPOIHUX PECYPCIB SIK JKEpesa 310poB’s 1 JoOpooyTy
Ta O€3MEKH JIFOJUHH 1 CIIIILHOTH;
- OILIIHIOBATH €KOJIOTi4YHI PU3KKHU 1 OyTH TOTOBHM 0 PO3B‘sA3yBaHHS NPOOJIEM JTOBKULIS, BAKOPHUCTOBYIOUX 3HAHHS
3 Ximil.
HaguanbHi pecypcu:
- HaBYaJIbHI IPOCKTH;
- SIKiCHI ¥ KUTBKICHI 3a71a9i €KOJIOTI9HOTO 3MICTYy.

[IpenmeTHa XimMiuHa KOMIETEHTHICTh YYHIB € CKJIAJHUKOM KJIFOYOBOI KOMIIETEHTHOCTI Y MPUPOJHUYMX HAyKax 1 TEXHOJIOTisX. Bonoxinus

XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTaHIApTy O3HAYAE 3JATHICTh YYHIB MHCIUTH 1 JISTH 3 TMO3HINA CBITOTJISTHUX OPIEHTAIN 1 IIHHICHUX
YCTaHOBOK, C(hOPMOBAHUX Y TIPOIIECi HABYAHHSI XiMii.

[IpenMeTHa KOMIIETEHTHICTh O3HAYE€HA TAKMMH KOMIIOHEHTAMU: 3HAHHEBUM (II3HABAJIBLHUM), AiSUIbHICHUM (MTOBEAIHKOBHM) 1 LIHHICHUM
(MoTHBAIIHHUM). 3MICTOBE HATIOBHEHHS ITUX KOMITIOHEHTIB PO3KPUTO B pyOpHIli mporpamMu «O4ikyBaHi pe3yJbTaTH HaBYAHHS.

[lepenik ouikyBaHMX pPe3yJbTaTiB HaBYAHHS — OPIEHTUP BUMTENS Ha JOCSITHEHHS METH OCBITHBOTO NPOILECY HA BIAMOBIAHOMY 3MICTi

3a3HaYCHUX TE€M IPOTrpamH, IO MOJETHIMTh TUIAHYBAaHHS LUIEH 1 3aBIaHb YPOKIB, JacTh 3MOTY BUPOOWUTH aJleKBAaTHI METOAWYHI IMiIXOAU 0

IMMPOBCACHHA HABYAJIbHUX 3aHATH, IOTOYHOTO ¥ TEeMaTUIHOTO OI_[iHIOBaHHSI.

OTxe, OCHOBHHM 3aBJaHHSIM KOKHOTO YPOKY Ma€ CTaTH JOCSTHEHHS MEBHOTO PE3yJbTaTy HaBUaHHs, TOOTO HAOyTTs, (GOpMYBaHHS YU

PO3BHTOK yYHEM BHU3HAYCHHX HABYAJIBHOIO MPOTPAMOI0 yMiHb, HABUYOK, CTaBJICHb, IIHHOCTEH, 3a3HAUYEHUX Yy JIBIM YacTHHI TaOiuii. A BiATaK




MAaIOTh 3MIHUTHCS ITiIX0/I1 1O KOHCTPYIOBAHHS 1 IPOBEICHHS HABYAIILHUX 3aHATH. Bi TpaHCIIAIIT TOTOBUX 3HAHD YYUTEIh MA€ MEPEUTH 10 METOMNK,
K1 JIO3BOJIIIOTH YUHSIM CaMOCTIHHO J0OyBaTH 3HAHHS y XOJ1 HaBUAJIBHOI MISUIBHOCTI; ()OPMYBaTH YMIHHS iX 3aCTOCOBYBATH y PI3HUX CHUTYaITIsX,
TeHepyBaTH 1 IPOAYKYyBaTH i1ei ab0 HOB1 3HAHHS; BUCIIOBIIIOBATH BIACHY TOUYKY 30Dy 111010 IEBHUX MPOIIECIB UM SBHUII TOLIO.

KomnereHnTHicHU miXi y HaBYaHHI, Ha BIAMIHY BiJl IPEIMETHO 30pi€EHTOBAHOTO, Ieperdayvae iHTerpalio pecypeiB 3MICTy Kypcy Ximii Ta
IHIIMX MPEAMETIB Ha OCHOBI MPOBIAHUX COIIAIBHO i 0COOMCTICHO 3HAUYIIUX 1JIeH, IO BTUTIOIOTHCS B Cy4aCHIN OCBITi: yMIHHS BUUTHUCS, €KOJOTIYHA
TPaMOTHICTB 1 3JOPOBHH CTIOCIO )KHUTTS, COIliajibHA TA TPOMAISTHChKA BiAMOBI A bHICTD, IHIIIATUBHICTD 1 MIANPHEMIIUBICTS.

st peamizaitii 1ux 1€l BUOKPEMIJICHO TaKl HACKPi3Hi 3micmoei ninii: «Exonociuna 6esnexa i cmanuii po3eumoky, «I pomaoancoka
8ionosidanvHicmvy, «300pos's i beznexay, «llionpuemausicmeo i hiHaHCcOBa SPAMOMHICIID Y.

Hackpi3ni 3MicTOBI JIiHIT TIOCIIIOBHO PO3KPHUBAIOTHCS y TPOIECI HABYAHHS W BHXOBAaHHS YYHIB, € CHUIBHUMH JJIs BCIX NPEIMETIB 1
KOPEIOIThCA 3 KIIIOYOBUMHU KOMIIETEHTHOCTSIMH.

3mictoBa niHisA «Ekonoziuna be3neka i cmanuii po3eéumoky» peanizyeTbcs Ha 3paszkax, 10 Jal0Th 3MOTY YYHEBI YCBIJIOMUTH NMPUYUHHO-
HACJIIZIKOBI 3B A3KH y MPHUPOI 1 ii HUTICHICTh; BAXKJIUBICTh CTAJIOr0 (KEpPOBAHOT0) PO3BUTKY KpaiHM AJsi MalOyTHIX MOKOMiHb. Taki 3pa3ku HaJae
Marepia npo oAep>KaHHsS i 3aCTOCYBaHHS PEYOBUH, 30epEKEHHS MPUPOTHUX PECYPCIiB — BOJAH M MOBITPS, pallioHaNIbHE i OIIaqHe BUKOPUCTAHHS
NPUPOAHUX BYTJIEBOHIB, KOJIOOOIT XIMIUHUX €JIEMEHTIB 1 PEYOBHH TOIIO.

PesynbpTarom peanizalii i€l 3MICTOBOI JiHIT € HE JHIIE 00I13HAHICTh YYHS 13 €KOJOTIYHUMHU Mpo0sieMaMy, TIOB’A3aHUMH 13 IOTPUMaHHSIM
YUCTOTH HaBKOJUIIHBOTO CEPEOBHIIA, MPOIIECAMU TOPIHHS 1 AMXAHHS, KUCIOTHUMHM AOLIAMH, CTINKMMU OpPraHiYHUMU 3a0pynHIOBadYaMu, a u
YCBIJOMJIEHHSI MOYJIMBOCTI PO3B’sI3yBaHHS IUX Mpo0jeM 3acobaMu Ximii. YUeHb LIHYE HNPUPOJHI PECYPCH, BiJl SKUX 3aJI€KUTh HOTO 340pOB 4,
100poOYyT, CTANHMI PO3BUTOK KpaiHH; YCBIJOMITIOE HEOOXIAHICTH 30€peKEHHS YUCTOTH TOBKULIA, Oepe y4acTh Y BIAMOBIAHUX 3aX0/1aX; €KOJOTTYHO
BUBAXECHO MMOBOJUTHCS y JJOBKIJLTI.

CTaHOBJICHHIO YUHIB SIK CBIIOMHUX TPOMAJISIH, ATPioTiB YKpaiHH, WICHIB COLliyMy, MiCLIEBOI IpPOMa/iv, IIKUTFHOTO KOJIEKTUBY Ma€ CIIPUATH
peadizanis 3MicToBOiI JiHi1 «I pomaoanceka eionosioanvnicmey. Ha ypokax XiMii y4Hi 03HaHOMITIOIOTBCS 31 3100yTKaMU BITYM3HIHUX YYCHHUX Ta
iXHBOIO TPOMAASHCHKOIO MO3MIIEI0, OIHIOITh PO3BUTOK BITUYM3HSHOTO BHUPOOHHUIITBA HA OCHOBI JIOCSTHEHb XIMIYHOI HAyKH, HABYAIOTHCS
IpaloBaTH B KOMaHJi, BiANOBIJAJIbHO CTaBUTHUCH JO 3aBJlaHb, BU3HAUEHHX KOJIEKTMBOM, Ta PETENbHO BUKOHYBAaTH CBOIO YaCTHHY poOOTH. Y
M03aypOyYHUi Yac A0ar0Th MPO YUCTOTY HABKOJHUIIHBOTO CEPEIOBHUINA CBOTO PETiOHY, O€pyTh MOCHIBHY y4acTh y peani3allii colialbHO 3HAYYyIIUX
HaBYaJbHUX TPOEKTIB. Pe3ymbTaTamu, 1m0 3acBiIUyIOTh MPOAYKTHBHICTH peajizarlii Ii€i JHil, € yCBIIOMJICHHS YYHSMH BIJIIOBIIAJBLHOCTI 3a
pe3yabTaTH HaBUaHHS, AKi MOXYTh Y MailOyTHhOMY BIUIMHYTH Ha PO3BUTOK KpaiHM; CyMJIiHHE BMKOHAHHS 3aBJaHb y KOMaHJi; palioHajbHE
BUKOPHCTAHHS PEUOBUH; YUacTh Y 3aXHCTi JOBKIUIA 1 30epekeHH1 ioro mist cebe Ta MaOYTHIX MOKOMiHb.

3micToBa JiHis «300p0o6’sa i Geznexka» TOPKAETbCS BCIX 0€3 BUHATKY TE€M MPOrpaMu 3 XiMii, OCKUIBKM BUKOPUCTaHHA 3100YyTKIB XiMil
YIPOJOBXK YCHOTO KUTTS JFOAMHH TICHO ITOB’ I3aHO 31 3JI0POB’sIM 1 )KHTTE3a0e3edeHHsIM. [10CTiIOBHUH PO3BUTOK ITi€T 3MICTOBOT JTiHIT Y 3MiCTi KypCy
Jla€ YYHSIM 3MOTY YCBIIOMUTH, 3 OJHOTO OOKY, 3HAUEHHSI XiMil I OXOPOHU 310POB’s, a 3 IHIIIOTO — MOYIJIUBY IIIKOJLy MTPOAYKTIB Cy4acHOI XiMiuHOT



TEXHOJIOT11 Y pa3i HeHaJIe)KHOTO BUKOPUCTAHHS iX.

VY pesynbTaTi peanmizarii mi€i 3MiCTOBOI JIiHII y4€Hb NOTPUMYEThCS TMPAaBHJI OE3MEYHOTO MOBOJIKEHHS 3 PEYOBHMHAMH 1 MaTepiajlaMu y
nabopatopii, moOyTi ¥ JOBKULII;, YCBIIOMIIIOE 3aJIEKHICTh 370POB’Sl BiJl YHCTOTH BOAM, TMOBITPS, CKJIALy XapuOBHX MPOIYKTIB; JOTPUMYETHCS
3I0POBOTO CIIOCOOY JKUTTSL.

3microBa diHis «Ilionpuemausicms i pinancosa zpamomuicme) HaLUTIOE YYHIB HA MOOLTI3aIliI0 3HAHb, MPAKTUYHOTO AOCBIY 1 IHHICHUX
YCTAaHOBOK Y CHTYAIisIX BUOOPY 1 MPUHHATTS pillieHb. Y HaBYAHHI XiMii TaKi CUTYyaIlii CTBOPIOIOTHCS T 4ac TUIAHYBaHHS CAaMOOCBITHBOT HAaBYAJILHOT
JISUIBHOCTI, TPYINOBOi HABYaJbHOI, €KCIEPUMEHTaJIbHOI POOOTH, BUKOHAHHS HABUYAJIbHUX IPOEKTIB Ta iX MPE3EHTYBAHHS, DPO3B’SA3yBaHHS
PO3paxyHKOBHUX 1 KOHTEKCTHUX 3aj1a4, BUPOOJICHHSI BIIACHOI MOJIEJI MOBEIIHKHU Y TOBKIJLJII.

Po3kputTs 3MicTOBOI JiHIT TOTpeOye MO3UTUBHUX MPUKIIAIIB 13 icTOpii XiMii, MISIBHOCTI BUSHUX 1 MIANPHUEMIIB y raidy3i Ximii, €Koorii,
(apMakoJIorii, 1110 3aCBIUYIOTh MOKJIMBICTh PO3B’I3yBaHHS HE JIUILIE TEOPETUUHUX, a ¥ MPAKTUYHUX MPOOIEM XiMil 1 XIMIYHOTO BUPOOHULITBA.

VY pesynbrari peamizaiii 1i€i 3MiCTOBOI JIiHII y4eHb YCBIJIOMIJIIO€ BaXKJIMBICTh BHBUCHHS XiIMii, OIIIHIOE YCIIXH, TOCSATHYTI Cy4acHHM
CYCHUIBCTBOM Y XIMiuHil Hay1i, po3po0seHHi croco0iB oaep kaHHs, MepepoOKH 1 3aCTOCYBAaHHs PEUOBUH SIK TaKli, 10 3aJeKaTh BijJ 3HAHb, YMiHb,
HII[IATUBY 1 M AMPUEMITUBOCTI OKPEMUX OCOOUCTOCTEH 1 IpyIl OJTHOAYMIIIB; IEPSHOCUTH I1¢ CTABJICHHS HA Pi3HI BUIM CBOET HABYAIBHOI JIsUTHHOCTI,
MOBO/IKEHHS y TOBKUIJII; CB1IOMO OOMpae HampsM HaBYAHHS y CTApIIiil KO, BUXOSYM 3 BIACHUX MOKIMBOCTEH.

Peanizanis 3MicTOBUX JiHIN He nepeadavyae Oyab-sIKOTO PO3IIMPEHHS YU MOTIMOIEHHS. HaBYaJIbHOTO MaTepially, ajie MoTpedye MOCUIIEHHS
yBaru 7o MeBHUX oro acmekTiB. [IpoBimHI i71€1, Ha AKUX TPYHTYIOTHCS HACKPI3HI 3MICTOBI JIiHIi, BTUTIOIOTHCS B HABYaHHI XiMii SIK y TEOPETHIHOMY
3MICT1 KypCy, TaK 1 B €KCIIEpUMEHTAJbHIN AISUIBHOCTI Y4YHIB, MiJ Yac pO3B’sA3yBaHHS 3aJad 1 3aBJaHb 13 peaJbHUMH JaHUMHU (BUPOOHUYOrO i
MOOYTOBOTO XapaKTepy); BUKOHAHHS MIKIIPEIMETHHX HaBUAJIbHUX MPOEKTIB, pOOOTH 3 PI3HUMU JpKepesiaMu iH(popMallii; B mo3aypOYHHi 4ac BOHH
pearnizyroTbes MM Yac TEMaTUYHUX THXKHIB, yYacTi B PETiOHANIBHUX, BCEYKPATHCHKUX 1 MDKHAPOJIHUX KOHKYpcax (y TOMY YHCII JUCTAHIIIHUX).

VY HaByanpHii mporpami 3 XiMii HacKpi3HI 3MICTOBI JIiHII BUHECEHO B OKpeMmy pyOpHKy. Y Hill 3a3HaUu€HO MUTAHHS, IO JAIOTh 3MOTY
BiJIIOBITHO CIIPSIMYBATH 3MICT KOKHOT TEMH.

[Tporpama crapmroi HIKOJIM peaidye 3MICTOBI JIiHII XiMIYHOTO KOMIIOHEHTa OCBITHBROI Tamy3i «lIpupomo3HaBCTBO»: PEYOBHHH Ta iXHI
MEPETBOPEHHSI, XIMiYHI 3aKOHU 1 METOAM JOCIIKEHHS, HABUYKN O0€3MEYHOr0 MOBO/KECHHS 3 PEUOBUHAMHM, CTABJIEHHS /10 €KOJIOTTYHHX MPOOJIEM 1
PO3yMIHHS XIMIYHOI KapTHUHU CBITY, BMIHHSI OLIIHIOBATH POJIb XiMii y BUPOOHMIITBI Ta KUTTI JtoauHU. CrucTeMa XIMIYHUX 3HaHb BU3HAUYEHA 1/1€€10
NPUYMHHO-HACIIAKOBUX 3B'I3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€MOINEPETBOPEHb MPOCTUX 1 CKIAJAHUX PEYOBMH 1 F€HETUYHUM 3B'S3KOM
HEOpraHiuHUX 1 OpraHiYHUX PEYOBHMH. 3aKOHOMIPHOCTI MPOTIKaHHS XIMIYHUX peakiiii po3rislaloThCs 3 ypaxyBaHHSIM CY4YaCHUX TEXHOJIOTiH
BUPOOHMIITBA HOBUX PEYOBUH, MaTePialliB 1 €HEprii.

3MiCT MpOrpaMu CTPYKTYPOBAHO 3 YpaxXyBaHHSM BIKOBHX OCOOJIMBOCTEH yUHIB 1 yacy, BiIBEJICHOTO Ha BUBYCHHS IpeaAMETa.

KinbkicTh TOMH, BiJIBe/ICHNX Ha BUBYCHHS XiMil Ha PiBHI CTaHIApTy, BiNOBI1a€ HaBYAILHUM 1uTaHaM st 10-11 kmaciB 3akiaaiB 3araabHOL
CepeHbO1 OCBITH, 3aTBEPPKEHUM MiHICTEpCTBOM OCBITH 1 Hayku Ykpainu (Hakaz MOH Ne  Big 2017 p. «IIpo BHecenns 3MiH y Haka3 MOH Bin
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Neo 995y), a came: y 10 xnaci — 1,5 ronuam, B 11 xaci — 2 TOAUHU HA THOKICHD.

L{iHHICHI OpIEHTHPHU 3MICTY KypCy XiMiil y CTapIIiii mKoJ1 HE 3aJIe)KaTh BiJl piBHS BUBUCHHS 1 BU3HAYAIOTHCS CrIeU(PiKor0 XiMii K HAyKH.
[ToHATTS «IIHHICTB» BKIIOYAE €QHICTh 00'€KTUBHOTO (caM 00'€KT) i Cy0'€eKTUBHOTO (BiIHOIIEHHS Cy0'€KTa 10 00'€KTa), TOMY B SKOCTI I[IHHICHUX
OpIEHTUPIB XIMIYHOI OCBITH BUCTYIAIOTh 00'€KTH, III0 BUBYAIOTHCS B KypCl XiMii, 10 SKUX B Y4HIB (popMyeThcs LiHHICHE cTaBleHHA. [Ipu mpomy
MIPOBIIHY POJIb BiIrPaOTh Mi3HABAIbHI LIHHOCTI, OCKUJILKY TOJIOBHOIO METOIO HABUAIBHOTO MpeAMeTa « XiMish» € TOCIIXKEHHs 1 BUBYCHHS IPUPOIH.

VYknagadi mporpaMu mparaysid 30epertd MUTICHICTh 1 CUCTEeMHICTh HaBYAIBHOTO MPEJIMETa, Ha OCBOEHHS SKOTO BiJIBEICHO MiHIMAaJIbHUN
HaBYaJIbHUH Yac. PeTenbHuii BigOip 3MicTy XiMii Ha 6a30BOMY PiBHI BUBUYCHHS JI03BOJIVB:

30eperTu 10CTaTHbO IUTICHUN 1 CUCTEMHUN KypcC XIMii;

3BUIBHUTH KypC BiJl HAAMIPHOI JeTai3allii, 3aTe0peTU30BaHOIO 1 CKJIAIHOTO HAyKOBOT'O Martepiaiy, JUisl BiAIPAIFOBAHHS SIKOTO MOTPiOHO
Y1MaJo Yacy;

BKJIFOYUTH JI0 KypCy MaTepia, MOB'SI3aHUH 13 MOBCAKACHHUM JKHTTSM JIIOJMHU Ta 3 MaHOYTHHOIO MPOQECIHHO0 AISUIBHICTIO 3100yBada
MIOBHOT 3arajbHOI cepelHbOi OCBITH, sIKA HE MAaTUME SICKPABO BUPAXKEHOTO 3B'SI3KY 3 XIMI€I0.

["ostoBHE racio, IKUM KepyBaJIucs yKiIaaadi nporpamu: « BuBuaemo 3akoHOMiIpHOCTI, a He okpeMi pakTm.

CTpyKTypa HaBYAJbHOI MPOrpamMu. 3MiCT IPOrpaMH OXOILIIOE PO3JILTH, IPUCBIUYEHI BUBUEHHIO XiMil OpraHiuHUX CIIONYK, y3araJbHEHHIO,
CUCTEeMaTH3allii Ta MOTrJIMOJEHHIO 3HaHb 3arajbHOI X1Mii, XiMii €JIEeMEHTIB Ta y3arajJbHEHHIO 3HaHb II0JI0 POJIl XIMii Y CTBOPEHH1 HOBHX MaTepialis,
PO3BHUTKY HOBHX HaIIPSIMIB TEXHOJIOT1H, pO3B’I3aHHI MPOJAOBOJILYO01, CHDOBUHHO1, EHEPTETUYHO1, €KOJIOTTYHOIT TPOOIIEM.

OO0paHo Taky MOCII0BHICTh BUKJIAJCHHS HaBYAIbHOTO MaTepiaiy:

10 kaac. Ilosmopenus nowamxkosux noHsams npo opeauiuni pevosunu. Tema 1. Teopis 6y0oeu opeaniunux cnoayk. Tema 2. Byenesoowui. Tema
3. Oxcueenoemichi opeaniuni cnoayku. Tema 4. Himpocenoemicui opeaniuni cnoayku. Tema 5. Cunmemuuni 6UCOKOMONEKVIAPHI PeHOBUHU 1
noaimepui mamepianu Ha ix ocnosi. Tema 6. bacamomanimuicme ma 36 A3KU MidHC K1ACAMU OPSAHIYHUX PEYOBUH.

11 xaac. Tema 1. Ilepioouunuii 3axon i nepioouuna cucmema ximiunux eremenmis. Tema 2. Ximiunuil 36’5130k i 6y0osa pewosunu. Tema 3.
Ximiyni peaxyii. Tema 4. Heopeaniuni pewosunu i ixui énacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeTo00TIYHOI0 OCHOBOIO Takoi MOOYJAOBH HABYAIBHOTO 3MICTYy XiMIi N1 piBHS CTaHAAPTY € i7es IHTerpOBaHOTO Kypcy XiMmii —
BHYTPIUIHBOIIPEAMETHOT IHTETpallii HABYAIbHOTO IIpeaMeTa «XIMish».

Ines Takoi iHTeTpalii AMKTye HACTYIHY YEpProBiCTh BHBYECHHS po3ALTB XiMmii: y 10 Kiaci BUBYAETHCS XiMis OPTaHIYHHMX CHOJYK, B 11 —
3arajibHa XiMis 1 XiMisl HEOpPraHIYHUX CHONYK. Take CTpyKTypyBaHHS 0OyMOBJIEHO THM, IO y3araibHeHHs B 11 Kiaci 3MiCTy mpeaMmeTa J103BOJIsiE
chopMyBaTH y BUITYCKHUKIB CEpEHbOI LIKOJIU YSIBJICHHS MPO XiMi0, K MPO LUIICHY HayKy, IMOKa3aTH €IHICTh ii MOHAThH, 3aKOHIB 1 TEOPIi,
YHIBEpCAJIBHICTD 1 3aCTOCOBHICTS 1X 1 B HEOpTaHIYHiM, 1 B OpraHiuHii ximii.

VY 10 kJ1aci po3mmpeHo MaTepia i3 XiMii OpraHiuHUX CIIOJTYK, 110 BUBYABCS B OCHOBHIM ITKOJII. Y TIEpIIIiii TeMi pO3TIIAa€ThCS TEOPis Oy10BU
OpPraHiYHMX CIOJYK SK BUIIAa (JOpMa HAyKOBHMX 3HaHb Ta i30Mepis sK sBUILe. Kiacu opraHiyHHX CIIOJYK BUBYAIOTHCA B TeMax «ByrieBomHi»,
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«OKCUTE€HOBMICH1 OpraHiyHi cnoiayku», «HitporeHoBMicHI opraHiuHi crnoiykn». OKpeMi TeMU HNPUCBSUYE€HI CUHTETUYHUM BUCOKOMOJIEKYJISIPHUM
peyoBMHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’SI3Ky OPTaHIYHMX pe4YoBHH. HanexxHy yBary mpuaieHo OyZoBI MOJIEKYJ OpraHIYHUX CIOJYK,
PO3KPUTTIO B3AEMHOTO BILIUBY aTOMiB, IPUUYMHHO-HACIIIKOBUM 3B’s13KaM MK OYyJI0BOIO, BIACTUBOCTSMH, 3aCTOCYBAaHHIM OPraHiYHUX PEYOBHUH.

3 MEeTOI0 MOCHWJICHHS POJi JNeAyKLii y HaBYaHHI XiMii CIIOYaTKy MAIOThCS KOPOTKI TEOPETHYHI BIOMOCTI Mpo OyIOBY, Kiacudikaliio,
HOMEHKJIATYpy OpPraHiYHUX PEUOBHH, OCOOIUBOCTI peakuiil 3a ix ydyactio. ChopMOBaHi TAKUM YHHOM TEOPETHYHI 3HAHHS MOTIM PO3BUBAIOTHCS HA
¢axToNIOriuHOMY MaTepiaii Mpu BUBYCHHI KJIACiB OPraHiYHUX CIOIYK.

B 11 kuaci mornmOmo0TECS 3HAHHS 13 3arajibHO1 XiMii 1 XiMIi HEOpraHiYHHUX PEYOBHUH, HAOYTI B OCHOBHIM mIKoJi. BuB4aeThcs Ximist
HEMETAJIYHUX 1 METaJIIYHUX €JEMEHTIB 3TiJHO 3 OyJOBOIO iXHIX aTOMIB Ta MICLEM Y MEpIlOAWYHIN cHCTeMi XIMIYHUX eseMeHTiB. llociinoBHO
BUBYAIOTHCSA (DI3WYHI ¥ XIMIUHI BJIACTUBOCTI HAWBAXKJIUBIIMIUX CIOJYK €JIEMEHTIB (3 SKUMHU Y4YHI 3YCTPIYarOThCA y MOOYTi, TOBKULII), MpaBHIia
MOBOJ/IKEHHS 3 HUMH, OJIep>KaHHsI Ta BUKOPUCTAHHS iX.

Tema «Ximist 1 mporpec JHCTBaY, IKOK 3aKIHUYETHCS KypC XiMii, Ma€ y3arajJbHIOBaIbHUN XapakTep. PO3KpuBaeThCs poib XiMii y CTBOpPEHHI
HOBHMX MaTtepiajliB, PO3BUTKY HOBHX HAaINpsMIB TEXHOJOTIH, PO3B’A3aHHI MPOAOBOJILYOI, CHPOBHHHOI, €HEPreTUYHOI, €KOJOTi4HOi MpoOsIeM.
Y3araJbHIOIOTHCS CBITOTJISIIHI TUTAHHS I0JI0 MICIISI XiMii TOMIXK IHIIMX HAYK PO MPUPOY.

3aBepIIyeThcsi BUBYCHHS XiMii O3HAHOMIIEHHSIM 13 3€JIEHOI0 XIMI€I0 SK HOBOIO (DiIocOo]i€ro CydacHOro PO3BUTKY XIMIYHOI 1HAYCTPIi,
HayKOBMX JOCJi/KEHb Ta CBITOIJISY MOJIOOTO TIOKOMIHHS XiMikiB. Ii 3aBIaHHA — JOMOMOITH JIIOACTBY y BifOOpi TAKUMX BUXiIHMX MaTepiajib i
CXEM TEXHOJIOTIYHHUX TMPOIIECiB, K1 B3arajai BUKIIOYAIOTh BUKOPUCTAHHS OYJIb-IKUX IIKIJIMBUX BUXITHUX PEYOBUH a00 iX YTBOPEHHS B IPOIIECi
BUPOOHHIITBA/BUKOPUCTAHHS XIMIYHOT TIPOTYKITIi.

JlocTaTHBO yBaru MpUILISETHCS 1 BUCBITIICHHIO METO/IIB HAYKOBOTO ITI3HAHHS B XiMii, POJIi CIOCTEPEKEHHS i eKCTICPUMECHTY.

HaBuanus xiMii nmoTpedye parioHaIbHOTO 3aCTOCYBaHHS CIOCOOIB Iiif, MeTOAiB i 3aco0iB HaBuaHHsA. OpraHizaii 0OCBITHBOTO MPOLECY
CHpPUSTHME BHUKOPHUCTaHHS IEPEBIPEHUX MIKUIBHOIO TPAKTUKOI AKTHBHHX Ta IHTEPAKTHBHUX TEXHOJOTIH: TpymoBoi poOoTH, MpoOIEMHOTO
HaBYAHHS, TUIAKTUYHUX ITOP, TPEHIHTOBUX 3aHATH TOIIO. Y CyYaCHHUX YMOBAX BAKJIUBUM METOIMYHUM OPIEHTUPOM € ()OPMYBaHHS B yUHIB YMIHHSA
BYHMTHUCH 1 HOTO peasi3allisi B caMOCTiiHIi HaBYaNbHil AisutbHOCTI. [IpiopuTeTHUIT BHOIp METOAMKN HaBYaHHS HAJIC)KHUTH YUUTEIICBI.

BaxxnuBum pKepenoM 3HaHB, 3ac000M (OpMyBaHHS JOCTITHUIIBKHX yMiHb 1 HABUYOK, CTBOPEHHS MPOOJIEMHHMX CHUTYaIlil, PO3BUTKY
MUCJIEHHS, CIIOCTEPEKIUBOCTI 1 JOMUTIMBOCTI € XiMiYHUH eKCIIepUMEHT Ta Po3B’siI3yBaHHA 3aja4. ToMy B porpami 10 KOXHOi TEMH BKa3aHO
BUIM XIMIYHOT'O €KCIIEPUMEHTY 1 TUIIH pO3PaxXyHKOBHUX 3ajad.

Buxozsuu 3 MoxxuBocTel kabiHeTy ximii Ta Oepydu 10 yBaru TOKCHYHICTh PEUOBHH 1 MpaBuiia Oe3NeKu, YUUTellb Ha CBill po3Cya MOXKe
JOTIOBHUTH XIMIYHUH EKCIEPUMEHT, K JEMOHCTpalliifHuii, Tak 1 1aboparopHuil. OKpiM I[LOTO, YACTHHY JAEMOHCTpallili MOKHa 3[1HCHIOBATH,
BUKOPUCTOBYI0UM 3D-MoentoBanHs abo BipTyallbHE €KCIIEPUMEHTYBaHHS.

®opMyBaHHIO KOMIIETEHTHOCTEH yUHIB CIIpUsi€ BAKOHAHHS HUMH HABYAJIbHUX MPOEKTIB, OPIEHTOBHI TeMU SIKUX (17151 BHOOPY) HaBEICHO B
OKpeMiil pyOpuIli mporpaMu. YUUTENb 1 Y4HI MOXKYTh IPOTIOHYBATH 1 BIacH1 TeMu. [IpoekTH po3po0isroThes yUHIMHU iHAWBITyadbHO a00 B Tpymax,



12

y4UTEIb MOXKE Ha/IaBaTH KOHCYJIbTAIIIIO 111010 TJIAHYBaHHSI, BU3HAYEHHS METH, 3aBJJaHb 1 METOJIMKU AOCITIIKEHHS, TONIYKY 1 30upaHHs iHopmarii,
KOOPJAMHYBATH X1Jl BUKOHAaHHs MpoeKTy. [IpoexkTHa poboTa MoXke OyTH TEOPETUUHOIO a00 €KCIEPUMEHTANbHO. TPpUBAICTh MPOEKTY — Pi3HA: Bij
YPOKY (MiHI-IIPOEKT), KITbKOX JTHIB (KOPOTKOTEPMIHOBHUI MPOEKT) 10 POKY (AOBrOoTEpMiHOBMIA). Pe3ynbTaTH JOCTIKEHb y4YHI NMPEICTaBIsAIOTh Y
dbopMi MyIBTUMENIHHOT MTpe3eHTaIlil, JoMmoBiAl (Y pa3i HeoOXIAHOCTI — 3 JEMOHCTPAIIEI0 XIMIYHUX JOCITIAIB), MOJIENI, KOJIEKIii, OYKIIeTy, Ta3eTH,
CTaTUCTHYHOTIO 3BITY, TEMaTUYHOTO MacOBOTO 3aX0/y, HAyKOBOT0 pedepary (i3 3a3HaUCHHSIM aKTyaJIbHOCTI TEMH, HOBU3HH 1 TPAKTUYHOTO 3HAYCHHS
pe3yabTaTiB AOCIHIHKEHHS, BUCHOBKIB) TomI0. [Ipe3enTartist it 00roBopeHHs (3aXMCT) MPOEKTIB BiOYBAETHCS HA CIEIIaIbHO BiIBECHOMY Ypolli a0o
I1J] 9Yac ypoKy 3 MEeBHOI TeMH. P0O0Ta KOKHOTO BUKOHABIISI IPOEKTY OIIHIOETHCS 32 HOTO BHECKOM, 1HIUBIIyaIbHO 3a KPUTEPISIMH, 3 SKUMH YUYHIB
O3HAMOMIIIOIOTH 3a3JaJIET1/Ib.

YTIpo10BK POKY yueHb 00OB’SI3KOBO BUKOHYE OJIMH HaBUYAJbHUM MPOEKT (IHAWBIAyadIbHUN a00 TpymnoBuii) i3 npeamera. OKpiM 1bOT0, YUHI
MOXYTb OpaTy y4acTb 1 BAKOHYBATH 3a Oa)KaHHAM KiJIbKa IPOEKTIB.

EdexTuBHICTh OCBITHBOT'O TIPOLIECY MOYKHA TIABUIIUTH 3aB/SKH 3aCTOCYBAHHIO Cy4acHUX iH(opManiiHO-KOMYHiKAIIIHNX TEXHOJIOTIM.
Le cnpusiTiMe akTHBI3aLii MI3HABAIBHOI AISUIBHOCTI YUHIB, PO3BUTKY IXHBOI CAMOCTIHHOCTI B ONTaHyBaHH1 3HaHb, IOCUJICHHIO IO3UTUBHOT MOTHBALIi{
HaBYaHHS Ta JI03BOJUTH (hopMyBaTH iH(POpMALIHHO-IIUPPOBY KOMIIETEHTHICTh. EIEKTPOHHI OCBITHI peCypCcH Jar0Th 3MOTY YHAOUHUTH HABYATIbHHUHA
3MICT, 30KpeMa TOH, 1110 CTOCYEThCS BHYTPIIIHBOI Oy/10BH PEYOBUH UM XIMIYHUX MPOLECIB, HEJOCTYIHUX IS CIIOCTEPEKEHHS B YMOBAX IMIKUIHHOT
nabopaTopii.

VY mporpami He 3a3HAYE€HO PO3MOJLI FOJHWH 3a TeMaMH. J[J1s OTprMaHHS OYIKyBaHUX PE3yJIbTAaTiB HABUAJIBHOI JiSTILHOCTI YYHIB YUYHUTEIh
CaMOCTIHHO BU3HAYa€ yac, HEOOX1THUH AJi IXHBOTO JTOCSTHEHHS Y MEXXaxX BIJNOBIHOT TEMH, 3BaXKat04l Ha YMOBH (YHKI[IOHYBaHHSI HAaBYAJIbHOTO
3aKjaay 1 HaByaJbHI MOKJIMBOCTI Y4HIB. YUMTENIb TAKOK MOXKE€ OOIPYHTOBAHO 3MIHIOBAaTH MOPSAJOK BHUBUEHHS TEM 1 OKPEMHUX MUTaHb y MeKax
oJHOro Kiacy. [lepeHocHTH BUBUEHHS TE€M JI0 1HIIOTO KJIaCy HE JI03BOJISETHCA.
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10 xk1ac
52 ronx, 1,5 rox Ha THXKICHB

OuikyBaHi pe3yJbTaTH HABYAHHS

| 3MicT HABYAJBLHOI0 MaTepiajgy

IIpakTHyHa YacTHHA

HOBTOpe]—[Hﬂ MOYaTKOBHUX INIOHATDH PO opraHqui PE€Y0BHHU

YdyeHb/yueHH s :

3HAHHEBUIA KOMIIOHEHT
Ha3ueae eCATh YICHIB roMoioridyHoro psay ainkaHiB (CHs — CioH);
PO3yMi€ HaJCKHICTh PEYOBMH 3a IXHIM CKJIAQZOM JO BYIJIEBOIHIB,

OKCUTE€HOBMICHHX, HITDOT€HOBMICHUX CITOITYK.

HissibHiCHIA KOMIIOHEHT
cKnaoae
MOJIEKYJIAPHi, CTPYKTYPHI 1 HalliBCTPYKTYpHI (popMynn MeTaHy Ta A€B’ ATH

fioro romororis (CoHg — CioHa2), €Teny, eTnHy, MeTaHOITy, €TaHOIY, TIIIEepOy,

€TaHOBOI Ta aMIHOETAHOBOI KHCIIOT;

PIBHSHHS peakuiii: TOpiHHS (IOBHOTO OKMCHEHHS) BYTJICBOHIB; 3aMillICHHS
Ul MeTaHy (XJIOpyBaHHS); IPUEAHAHHS Ul €T€HY 1 eTUHY (rajJoreHyBaHH,
TiApyBaHHS); IO OMMHUCYIOTh XIMIYHI BIIACTHBOCTI €TAHOBOT KHUCIIOTH (B3aEMO/TIS
3 IHAMKAaTOpaMH, METalaMH, JIyTaMH, COJIIMU 3 TOYKH 30pY €IEKTPONITUIHOL
JACOITiaIii).

HinHicHN# KOMIIOHEHT
06tpynmosye
3aCTOCYBaHHSI METaHy,

IJIiLEepoLy, €eTaHOBOI KUCIIOTH;
POJIb OPraHiYHUX CHONYK Y KUBiH PUPO/II;

OUiHIO€ 6N1U6 HA 3[0POB’A 1 JOBKULIS OKPEMHUX OPraHiuHUX PEUYOBHH;

BUCI06II0€ CYOIHCEeHHA OO0 HEOOX1THOCTI 3HAHB MPO OPTaHiuHI CIIONYKH
JUIA X O€3MEeYHOr0 3aCTOCYBaHHSL.

€TaHy, €TeHy, eTHHy, METaHONly, EeTaHoly,

Ckuaji, BIIACTHBOCTI, 3aCTOCYBaHHS
OKPEMHUX TPEACTAaBHUKIB BYTJIEBOJHIB
(MmeraH, eTaH, CTEH, eTHH),
OKCHUTEHOBMICHHX (METaHOJ], ETaHOI,
TITIepo, €TaHoBa KHCIIOTA) 1
HITPOTEHOBMICHUX (amiHoeranoBa
KHCJIOTa) OPTaHIYHUX PCUOBHUH.

Tema 1. Teopig OynoBu

OPFaHi‘{HI/IX CIIOJIYK

Y4yenn/yuyeHuus:
3HAHHEBUI KOMIIOHEHT

RnOACHIOE

CYTh SIBHUIIA 130Mepii;

3aJIeKHICTh BIACTUBOCTEH PEUOBHH BiJl CKJIaAy i OyZOBH IXHiX MOJIEKYJ Ha
OCHOBI TIOJIO’KEHD TeOpii OyTOBH OpraHiYHUX CITOJIYK;

HaeoOuUmMsb NPUKIAOU OPTAHIYHUX CIIOAYK i3 TMPOCTHMH, ITOABIHHUMH,
NOTPIHHUMH KapOOH-KapOOHOBUMH 3B’ SI3KaMHU.

Teopis OynoBH OpraHiYHUX CITOJTYK.
3aeXHICTh BIACTUBOCTEI PEYOBUH Bij
CKIaay i XiMigHOi OyIOBH MOIIEKYIL

[onsaTTss mpo sBUILE i30Mepii Ta
130MepH.
KoBanmenTHi KapOOH-KapOOHOBI

3B’SI3KM Y MOJIEKYJIaX OpTaHIYHHX

Po3spaxynkoei 3a0aui

1. BuBeneHHA MOJEKYJISIPHOI
(hopMyITH pEUOBUHH 32 MACOBUMH
YaCTKaMH EJIEMEHTIB.

Jlemoncmpauii

1. Mopeni MOJeKyn OpraHidYHHX
cioyk (y Tomy wuymcmi 3D-
MIPOEKTYBaHHS ).
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HisiibHiCHU KOMIIOHEHT

PO3pi3HAE

OpraHiuHi CHOJYKH 3a SKICHUM CKJIaJIOM: BYIJIGBOJHI, OKCHI€HO- 1
HITPOTEHOBMICHI PEUOBUHU;

CIIONYK: MOIBIMHUIA,
NOTPiIHHUH.

Krnacudikarisi opraHiYHHX CIIONYK.

IIPOCTHUH,

2. Mogeni Monekyn i3omepiB (y
ToMy ymcii 3D-poeKTyBaHHS).

Haeuanvni npoexmu
1. I3omepu y npupoi.

MPOCTUH, MOABIHHKHN, MOTPIHHUEI KapOOH-KapOOHOBI 3B’ S3KH; 2. Icropis CTBOpEHHS Ta
Xapakmepu3ye cyThb Teopii OyJOBH OpraHiyHUX CHOMYK; PO3BUTKY Teopii OynoBH
Ppo36’azye 3adaui Ha BUBEICHHS MOJEKYILIpHOI (GOpMYyTH pEYOBHHH 3a OpTraHiYHUX CIOTYK.
MacOBUMH 4YacTKaMH CJICMCHTIB, OOIPYHTOBYIOUM OOpaHHWi  cmoci0 3. 3D-momemni MOJIEKYJI
PO3B’sI3aHHS. OpraHiYHUX CHOIYK.
HinHicHN# KOMIIOHEHT
yceioomnioe  HEOOXIMHICTh 3HAHHS  BJACTUBOCTEH  PEYOBHHH IS
BCTAHOBJICHHS ii BIUTUBY Ha BJIaCHE 3/I0POB’sl 1 TOBKIJUIS;
GUCN06IIOE CYOIHCeHHA TPO 3HAYEHHs Teopii OyZOBH OpPraHIYHUX CIIONYK
JUTSL PO3BUTKY OpTaHivHOI XiMil;
pobump éucnoexku 1po 0AraTOMAHITHICTh OPTAaHIYHUX CIIONYK HA OCHOBI
Teopii XiMiuHOi OYIOBH.
Hackpizui 3micmogi iinii
Exonoeiuna besnexa i cmanuii po3eumox.
3aJeKHICTh BIACTHBOCTEH PEUOBHH Bijl CKJIaTy 1 XiMIUHOI OYZOBH MOJIEKYJ.
Lionpuemnusicmv i Qhinarcosa spamomHicne.
3anexHIiCTh BIACTHBOCTEW PEYOBHH BiJl CKIIATY 1 XiMi9HOI OyJOBH MOJIEKYIL.
Po3B’s13yBaHHs pO3paxyHKOBHX 3a1a4 HA BUBEACHHS MOJICKYJISIpHOI ()OPMYJIN PEYOBHHHM 32 MACOBUMH YaCTKAMH €JIEMEHTIB.
Tema 2. ByraeBoani
Yuennb/yueHunusi: Knacudikaris ByrieBoHiB. Pospaxyukosi 3adaui
3HAHHEBUIT KOMIIOHEHT AJNKaHU. 3aranpHa  ¢opmyna | 2. BuBegeHHI MOIEKYISAPHOI
Hazusae aJKaHiB, CTPYKTYypHa 13oMepis, | hopmyu PEYOBHHH 3a
aJIKaHW, aJIKCHU 1 aJIKiHM 38 CHCTEMaTHYHOI0 HOMEHKJIATYPOIO; CHCTEMaTHYHa HOMEHKJIATypa. 3arajJbHOI0 bopmynoro
3arajibHi (YOpMYJIH alIKaHiB, aJKEeHiB, alKiHiB; XiMi4HI BIaCTHBOCTI aJKaHiB. TOMOJIOTIYHOTO pany Ta
(i3uuHI BIacCTUBOCTI OCH3EHY; AnkeHu i aakiHu. 3aranpHi Ta | TycTHHOIO a0  BIJHOCHOIO
ROACHIOE CYTh CTPYKTYPHOI i30Mepii BYTJICBOIHIB; MOJICKYJISIpHI ~ OPMYJIM ~ QJIKEHIB 1 | TYCTHHOIO.
Po3ni3nac CTpyKTYpHI 130MepH NIEBHOT pEUOBHHUY; ANIKiHIB, CTPYKTypHa i3omepis, | 3. BuBeneHHs MONEKyISApHOI
HAB0OUMb NPUKIAOU cHCTEMaTHYHa HOMEHKJIaTypa. ¢GopMynIH pEdyOBHHH 3a MAacolo,
HAaCHMYEHUX, HEHACHYCHHUX 1 apOMaTHYHUX BYTJIEBOIHIB; XiMiYHI BIIACTHBOCTI €TEeHy Ta | 00’eMOM abo KIUTBKICTIO
CTPYKTYpHUX (OPMYJI i30MEpIB aJKaHiB, AJIKEHIB 1 aJKiHiB. eTHHY. pEYOBUHU peareHTiB abo
HisyIbHiCHI KOMIIOHEHT Apenn. beH3eH: MolekynspHa 1 | IPOIYKTIB peakiiii.
PO3DI3HAE BYTIIEBO/IHI PI3HUX TOMOJIOTIYHHX PSIIB; CTPYKTypHa thopmyu, bizuuHi | Jemoncmpauii
cKnaoae BJIACTUBOCTI. 3. BigHomeHHs HACUYEHUX
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Ha OCHOBI 3arajibHO1 (POPMYIIH MOJIEKYJISIPHI ()OPMYITH BYTJIEBOTHIB TIEBHOTO
TOMOJIOTIYHOTO PSY;

MOJIIEKYJISIPHY 1 CTPYKTYpHY (opMyiH OeH3eHY;

CTPYKTYpHi ()OPMYIIH alKaHiB, aIKEeHIB 1 aJIKiHIB;

CTPYKTYpHi (hOpMyIH i30MepiB aJIKaHiB, AIKEHIB 1 AJIKiHIB 32 MOJIEKYIISIPHOIO
(hOpMYJIOFO CITONTYKH;

PIBHSIHHS pPeaKiliii, IKi OMMCYIOTh XiMiUHI BIIACTUBOCTI aJKaHIB (TepMITHUI
PO3KIIa, i30MepH3allis, TAIOTCHYBaHHA), €TCHY 1 €THHY (9aCTKOBE OKMCHCHHSI,
NpUETHAHHS TAJIOTEHOBOHIB, Tifparalisi), 0eH3eHy (TOpiHHS, TaJoreHyBaHHS,
rizpyBaHHs), OJEp)KaHHS ajKaHiB (TiApyBaHHS aJIKEHIB, aJKiHIB), €TEHY
(merimpyBaHHS eTaHy), €THHY (JETiApyBaHHS €TaHy, €TeHY, TiAPOi3 KaJbIlii
arneTuieHiny), OeHseny (i3 eTUHY, JeTiApyBaHHs H-TeKCaHY);

Knacugikye
BYTJIEBOJIHI Pi3HUX TOMOJIOTIYHUX PSJIiB, HOPi6HIOE TXHI OYJIOBY 1 BIACTHBOCTI;

xapakmepu3sye
XIMiYHI BJIACTUBOCTI aJKaHiB, €TEHY Ta €THHY, OCH3EHY, CIIOCOOU OepIKaHHS
iX;

ycmanognroe

3B’S3KM  MDK CKJIQJ0M, OYJOBOIO, BJIACTUBOCTSIMH, 30€piraHHsM,
TPaHCHIOPTYBAaHHSIM 1 3aCTOCYBaHHSIM BYTJICBOJHIB Ta IXHIM BIUTMBOM Ha
JIOBKIJLIS;

B3a€EMO3B’SI3KH MiK TOMOJIOTIYHUMU PSIIAMH BYTJICBOJTHIB;

00mMpuUMyemuvcsa

npaBuil 0€3MeYHOr0 MOBOIKEHHS 3 BYIJICBOAHSAMH 1 IXHIMH MOXiTHUMH Y
mo0yTi;

po3eé’azye 3aoaui

Ha BUBEJICHHS MOJICKYJISIPHOT (POPMYJIH PEUOBHHH 32 3arajibHOI0 (hOPMYJIIOI0
TOMOJIOTTYHOI'O PSAY Ta TYCTUHOIO 200 BiTHOCHOIO I'yCTHHOIO;

Macoro, 00’eéMOM a0o0 KiJbKICTIO PEYOBHHU pEareHTiB ab0 TPOIYKTiB
peaxkiiii, 00TpyYHTOBYIOUH 0OpaHuii crioci po3B’si3aHHs.

HinHicHMii KOMIIOHEHT

POOUmMb 6UCHOBKHU TIIO/IO BIACTHBOCTEN PEYOBHH Ha MiACTaBi IXHBOT Oy 10BH
1 Ipo Oy/IOBY PEUOBUH Ha MiICTaBl IXHIX BIACTUBOCTEH;

yceidomioe HEOOXiTHICTh 30€pEeKEHHS JOBKULIS IMiJl 4ac OACPIKAHHS 1
3aCTOCYBaHHSI BYTJICBO/IHIB;

00IpYHMOBY€ 3aCTOCYBAHHS BYTJIEBO/IHIB IXHIMH BIIACTUBOCTSMM;

ouin€

XiMiuHI BIaCTUBOCTI OCH3CHY.

Mertonu oepKaHHs aJKaHiB, €TCHY,
3acTocyBaHHs

eTHHY, OcH3eHy.
BYTJIEBOJIHIB.

BYTIJICBOJIHIB JIO JIYTiB, KUCJIOT.

Haeuanvni npoexmu

4. OKTaHOBE 4YHCIO Ta SKICTb
OeH3UHY.

5. Ileranoge
TaJIiBa.

6. ApoMaTH4HI CIIONyKH HABKOJIO
Hac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHS ByrUUIsL: IIPOAYKTH Ta
1X BUKOPHCTAHHSL.

9. bioras.

10. BrumB Ha TOBKILIA
BYTJICBOJIHIB Ta TXHIX MOXiIHHX.

YUCIIO  IM3EJIBHOTO
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MOXEKHY HeOe3MeuHICTh BYTJIEBO/THIB,

€KOJIOT1UHI HACIHIJKK MOPYIICHHS TEXHOJOTiH 10oOyBaHHS i 3aCTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX NOXIIHUX;

BUCI06II0€ CYONHCEHHA TIPO 3HAUYCHHS 3aC001B 3aXHUCTY POCIIHH 1 IXHIN BILIUB
Ha 3/I0pOB’sl JIIOJeH Ta AOBKIJUIA 3a iX HEMPaBUIbHOTO BUKOPHCTAHHS.

Hackpizni 3micmogi ninii

I pomaosincoka sionosioansricme. 300pos s i besnexka. Exonociuna besnexa i cmanuii po3eumox

3HaveHHs 3ac00iB 3aXUCTY POCIHH 1 iXHIH BIUIUB Ha 3[0POB’S JIFOACH Ta JOBKIUIA 3a X HENMPABMIBHOT'O BUKOPHUCTAHHS.

3abe3neueHHs 30epeskeHHs JOBKIJUIA il 4ac OepKaHHs, 30epiranHs, TPaHCIOPTYBAHHS 1 3aCTOCYBaHHS BYTJICBOAHIB Ta IXHIX MOXiTHUX

Hionpuemnusicmo i ghinancosa spamomuicnvy
OnepxaHHS alTKaHIB, €TCHY, CTHHY, OCH3EHY, 1X 3aCTOCYBaHHI.
B3aemo03B’ 30K MiXk BYTJIEBOJHAMHU.

Po3B’s13yBaHHs pO3paxyHKOBHX 33724 HAa BUBEICHHS MOJICKYJSIPHOI (OPMYJIM PEYOBHHHU 32 3arajbHOI0 (JOPMYJIOI0 FOMOJIOTIYHOTO DAY Ta TYCTHHOIO a0o
BiJTHOCHOIO TYCTHHOIO; 32 Macol0, 00’eMoM ab0 KiJTbKICTIO PEYOBHHHU PEareHTiB a00 MPOAYKTIB PeaKilii.

Tema 3. OkcUTeHOBMICHI OpraHiuHi CmoJyKu

Y4yeHb/yuyeHUIS: Coupru. ITonsaTTs po | Pospaxynxoei 3a0aui
3HAHHEBHIT KOMIIOHEHT XapaKTepUCTUYHY (pynkuionaneny) | 4. OOumcneHHS 3a XIMIYHUMH
Hazueae rpymy. ['izpokcuibHa XapakTepiuCTUYHA | PIBHSIHHAMH KIJTBKOCTI PEYOBHHH,
3arayibHi (OPMYJIH Ta XapaKTepuCcTU4Hi ((YyHKIIOHANBHI) TPYNHU CHUPTIB, | (pyHKHmiOHambHA) Tpyma. Hacuueni | Mmacu abo 06’eMy 3a KUIBKICTIO
aJIbJIeT1/1iB, KApOOHOBUX KHUCIIOT, €CTEPIB; OJIHOATOMHI  CIIUPTH: 3arajbHa Ta | PEUYOBHHHU, Macolo abo 00’eMoM
32 CHCTEMAaTHYHOIO HOMEHKJIATYPOI CIHUPTH, aJIbACTiAM, HACHYEHi | CTPYKTYpHi bopmyny, i30Mepisl | peareHTy, IO MICTUTh IEBHY
OJTHOOCHOBHI KapOOHOB1 KHCIIOTH, €CTEPH; (npomanomiB i OyTaHOJIB), | YAaCTKY JOMIIIOK.
HOACHIOE CHCTEMaTUYHA HOMEHKIATypa. | Jemoncmpayii
BIUIUB XapaKTepUCTUUHOI ((yHKIiOHanNbHOI) rpynu Ha (isuuHi i xiMmivyHi | BogneBuit 3B’A30k, ioro BIuIMB Ha | 4. OKMCHEHHS  €TAHONY  JI0
BIIACTHBOCTI OKCHT€HOBMICHUX OPTaHIYHUX CIONYK; (hi3U9HI BIIACTHBOCTI CITUPTIB. €TaHaIo.
BOJHEBOTO 3B 53Ky Ha (Di3MYHI BIACTUBOCTI OKCHTEHOBMICHHUX OPTaHIYHUX XiMigHI BIACTHBOCTI HAcWUYEHUX | 5. OKHCHEHHS METaHaJo
CIIONYK; OJHOATOMHMX cmupTiB. OpepxaHHA | (eTaHAIIO) aMOHIauHUM
HABOOUMb NPUKIAOU €TaHo;y. po3unHoM apreHtym(l) okcuay
CIIUPTIB, ajibJETiAiB, HACHYCHHX OJHOOCHOBHHX KapOOHOBHX KHCJIOT, [TonATTS MpoO OaraToaToMHi CHUPTHU | (BIpTYaJIbHO).
eCTepiB, )KHUPIB, BYTJICBOIB 1 iXHI TpHUBiaJIbHI HA3BH; Ha TPUKJIaNl TIinepory, Woro ximiuHi | 6. OKHCHEHHS METaHaJo
MOLIMPEHHSI OKCUT€HOBMICHUX OPTaHIYHUX CHOJYK y MPHUPOJI 1 XapyoBUX | BIACTHUBOCTI. (etaHairo) CBIXKOOJCPIKaHUM
MPOAYKTaX. ®enou: cxnan i 6ynosa Monekynd, | kynpym(Il) TiIPOKCUAOM
JisnbHicHUIT KOMIIOHEHT (hi3K4HI Ta XIMi4HI BJIACTUBOCTI. (BipTyanbHO).
Po3pi3nae Aappaerign. Cknan, Oynosa Mosiekyn | 7. O3HaiiloMJIeHHS 31 3pa3kaMu
HacHYeHi i HEHaCHYCHI )KUPH; aIbJETiAiB. AnpzerigHa | ectepis.
MOHO-, TU-, TIOJIiCaxapuIu; peakxilii ectepudikaii; Xxapakrepuctuyu-Ha  (QyHKUioHanbHA) | 8. BigHOMICHHS XHUPIB J0 BOJIM Ta
Knacugikye rpyna. 3aragbHa Ta  CTPYKTYPHI | OpraHi4HUX pO3YMHHHMKIB.
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OKCHI'€HOBMICHI OpPTaHIuHI CIIONYKH 33 XapaKTEpUCTHIYHUMH TPYIaMu;

cKnaoae

MOJIEKYJISIpHI 1 CTpyKTypHI (opMmynn crupriB, QeHONy, albIeTifIiB,
HACHMYEHUX OJHOOCHOBHUX KapOOHOBHX KHCIIOT, ECTEPIB, KUPIB, BYTTIEBOIIB (3a
Ha3BaMH i1 3aralbHUMH (HOPMYIIaMH BiAMOBITHUX TOMOJIOTIYHUX PSAIB);

PIBHSHHS peakuiif, sKi ONUCYIOTh XIMiYHI BJIACTUBOCTI HACHYCHUX
OJTHOATOMHHX CITUPTIB (TIOBHE 1 YaCTKOBE OKUCHEHHSI, IETiApaTallis, B3aEMOIis
3 TY)KHAMH METaJIaMH, T1IPOTEH TaJoreHiaMH ), TIIepoiTy (TOBHE OKUCHEHHS,
B3a€MOJIsl 3 Ty)KHUMHU MeTanamu), heHody (B3aeMois 3 JIy>)KHUMH METallaMH,
JIyramu, OPOMHOIO BOJIOIO), €TaHAIO (YaCTKOBE OKHMCHEHHS 1 BiTHOBIICHHS),
OTHOOCHOBHHMX KapOOHOBHUX KHCJIOT (B3a€MOJIA 3 IHAMKATOpPaMH, METaJaMH,
JyraMu, COJISIMH, CIIUPTaMH ), €CTEPiB (T1Ipoti3), )KUpiB (TiAPYBaHHS Ta JTy>KHUH
rifpomi3), TIOKO3W (YaCTKOBE OKWUCHEHHS, BiJHOBJICHHS BOJHEM, OpOMiHHS
CITUPTOBE 1 MOJOYHOKHUCIIE), CaXapo3r, KPOXMAITIO 1 LENFOJIO3U (MOJNEKYISIpHi
PIBHSHHSL TiIpoJi3y), ONlepXaHHs eTaHony (TifpaTaiis eTeHy, OpoIiHHS
TIIOKO3M), eTaHaj o (Tigparaiisi €THHY, OKHCHEHHS €TaHoIly), €TaHOBOI
KUCJIOTH (OKMCHEHHS €TaHalI0, €TaHoIy), GOTOCHHTE3Y, YTBOPEHHS caxaposH,
KPOXMAJTIO 1 IENFOIIO3U Y IPUPOI ;

nopieHI0€

Oy/ZIOBY 1 BJIACTHBOCTI CIONYK 3 Pi3HUMH XapaKTePHCTHUYHHUMH TPYIHaMH,
OJTHOATOMHHX CITUPTIB 1 (heHOITY, KPOXMAITIO 1 IIEITFOIO3H;

XiMIYHI ~ BJACTHBOCTI HACHYCHWX  OJHOOCHOBHHX  KapOOHOBUX 1
HEOpraHiyHUX KHCJIOT; BIACTUBOCTI HATYPaJbHUX 1 ITyYHUX BOJIOKOH;

xapaxmepusye

XiMIYHI BJIACTHBOCTI OJHOATOMHHUX HACHYEHUX CITUPTIB, €TaHAIIO,
HACHYCHUX OJTHOOCHOBHUX KapOOHOBHX KHCIIOT, €CTEPIB, KHUPIB, BYTIICBOIIB;

CHoco0M OAEp)KaHHA ETaHONly, €TaHAII0, €TaHOBOI KHCIIOTH, IJIIOKO3H,
caxapo3u, KpOXMaJIo 1 [eI0I03H;

npozHo3y€

XIMiYHI BIaCTHBOCTiI OKCUT€HOBMICHHX OPTraHiYHKX CHOJYK Ha OCHOBI 3HaHb
PO BJIIACTUBOCTI XapaKTEePUCTUIHUX ((DYHKI[IOHATBHIX) TPYIL;

YCMaHoeoe

MPUYUHHO-HACIIKOBI 3B’SI3KH MK CKJIAJIOM, OyJIOBOIO, BJIACTUBOCTSIMHU,
3aCTOCYBaHHSM 1 BILTMBOM Ha JIOBKIJUIS OKCUT€HOBMiCHUX OPTraHiYHHUX CHOIYK;

TEHETHYHI 3B’ SI3KH MK OKCHTEHOBMICHUMH OPTaHIYHIUMH CIIOTyKaMHU;

6uUAGAE

HAsBHICTh aJIbJICTi/IiB, KAPOOHOBHUX KUCIIOT, TIIFOKO3H;

hopmynu, CHCTEMaTHYHA
HOMEHKJIaTypa 1 ()i3WYHI BJIACTUBOCTI
AIIBJIETIIIB.

XiMiyH1 BJACTUBOCTI €TaHAJIIO0, HOro
OJIepKaHHSI.

Kapoonosgi KHCJIOTH, ix
MTOIIMPEHHS B MPUPOJIi Ta KIacu(iKarlis.
Kap6okcunsHa XapaKTepUCTUIHA

(pynkuionansna) rpyna. Cxian, Oyzosa
MOJIEKYJl HAaCHYE€HUX OIHOOCHOBHHX
KapOOHOBHX KHCIIOT, iXHS 3arajibHa Ta
CTPYKTYpHi dbopmyiy, i3omepis,
CHUCTeMaTUYHa HOMEHKJIaTypa i (izudHi
BJIACTHBOCTI.

XiMi4HI BIIACTUBOCTI HACHYCHHUX
OJTHOOCHOBHHUX KapOOHOBHX KHCIIOT.
Peakuist ecrepudikariii.

Onep:kaHHS €TaHOBOI KHCIIOTH.

Ecrepu, 3aranpbHa Ta CTPYKTYpHI
thopmynu, cHUCTEMaTH4Ha
HOMEHKJIaTypa, (GI3WYHI BIIACTHBOCTI.
T'igpomi3 ectepis.

Kupu sK npeacTaBHUKH ecCTepiB.

Knacudikamis xupiB, ixHi XimiuHi
BJIACTHUBOCTI.

Byraesonu. Knacudikarris
BYIJIEBO/IIB, iX yTBOPEHHS 1 MOIMINPEHHS
y TIPUPO.

I'mroxo3a: MosekyspHa popMyia Ta
ii Binkpurta hopma. XiMidHI BIaCTUBOCTI
TJTFOKO3H.

Caxapo3a, Kpoxmajib i LeIo3a:
MOJIEKYJISIpHI (popMyIH, TiapoITis.

9. JloBeneHHS HEHACHUYECHOTO
Xapakrepy piakux JKUPIB
(BipTyanpHO).

10. OxuncHeHHA TIIFOKO3H
aMOHiauHUM PO3UNHOM
aprearym(I) OKCHIY (3a
BIJICYTHOCTI peareHriB -
BipTYaJIBHO).

JabopamopHni docniou
1. BusiBnenus OpraHiyHUX
KHCJIOT y Xap4OBHX MPOAYKTAX.

2. OKHuCHEeHHS [IIFOKO3U
CBIXKOOJEPIKaHUM kynpym(II)
T1IPOKCHJIOM.

Ilpaxkmuuni po6omu

1. Po3B’s13yBaHHS ~ eKCIEpHUMEH-
TaJbHHX 3a/1a4.

Haeuanvni npoexmu

11. Exomnoriuna 0e3MeyHICTh

3aCTOCYBaHHS 1 0JIeprKaHHs (hEHOIY.
12. BusBnenus (henomy B
eKCTpaKTi 3eleHoro yaro abo
ryari.

13. ByrneBogqu y  Xap4yoBHX
MPOLYKTAX: BUSIBJIICHHS i
OlonoriyHe 3HaYEHHS.

14. Aediaiesoai 66880.

15. Hatypanbhi BOJIOKHA
POCIMHHOTO TOXOMKEHHS: iXHI
BJIACTHUBOCTI, Mis Ha OpraHi3M
JIIO/IVHU, 3aCTOCYBaHHS.

16. UlTyyni  BoNMOKHA:  IXHE
3aCTOCyBaHHI y TOOyTi Ta
MPOMHCIIOBOCTI.

17. Etepu Ta ecTepu B KOCMETHIII.
18. BiogusensHe ManbHE.
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00MPUMYEMbCA RPAGUT

0e3MeYHOro MOBO/KEHHS 3 OPTraHiYHHUMHU PEUOBHHAMM;

oouucnoe

3a XIMIYHUMH PIBHSHHSIMH KIJBKICTh PEUOBHHHM, Macy abo o0’eM 3a
KIJIBKICTIO pEYOBHHH, Macoto a00 00’€MOM peareHTy, 0 MiCTHTh IEBHY YaCTKY
JTIOMIIIIOK, OOTPYHTOBYIOUH OOpaHUii CriociO po3B’si3aHHS;

po3é’azye

eKCIIepUMEHTAIBHI 3a7a4i, OOTPYHTOBYIOUH OOpaHHi CIIOCiO po3B’ I3aHHS.
HinHicHN KOMIIOHEHT

Ppooump 8UCHOBKU

IIOJI0 BJIACTHBOCTECH OKCHTCHOBMICHHUX OPTaHIYHWX PEYOBHH Ha MiACTaBi
ixHpO1 OymOBH 1 Mpo OyIOBY OKCHTC€HOBMICHHUX PEYOBMH Ha MiACTaBi IXHIX
BIIACTHBOCTE; Ha OCHOBI CIIOCTEPEKEHb;

yceioomioe

B3a€MO3B’SI30K  CKJIaay,  OyJIOBH,  BIIACTUBOCTEH,  3aCTOCYBaHHS
OKCHI'€HOBMICHUX OpPTaHIYHUX PEYOBHUH 1 IXHOT'O BIUIMBY Ha JOBKIJUIS;

HEOOX1/THICTh OXOPOHH JTOBKLJUIS BiJl MPOMHUCIOBUX BIAXOJIIB, IO MiCTATh
¢deHoT;

BUCII08TIIOE CYOIHCEHHS

IIOI0 BIUTUBY MPOXYKTIB OPraHiYHOTO CHHTE3y Ha 3[0POB’S JIIOJMHU Ta
€KOJIOTIYHHUI CTaH JOBKIJIIA,

P038°A3y€ npodaemy

BJIACHOI'O PAaLliOHANBHOTO XapuyBaHHS Ha OCHOBI 3HaHb MPO JKHUPH 1

BYTJIEBOJIN;

ouyinioe

OioyioriuHe 3HAUCHHS )KUPIB 1 BYTJIEBOJIB JJIsl XapUyBaHHS JIFO[UHU;

pallioHaNbHE CITiBBiIHONICHHS BXXKUBAHHS POCIMHHHUX Ta TBAPUHHUX KHUPIB,
MepeBary OJsATy 3 HaTypaJbHUX TKaHUH;

0e3IMeYHICTh OPraHiYHUX PEUOBHH 1 MpHiiMae 00TpyHTOBAaHE PIlIEHHS 1010
iXHPOTO BUKOPUCTAaHHSI.

Hackpizni 3micmogi ninii
T pomaosncvka gionogioansricnis

OnepxaHHS €TaHOITY, CTAHAIIO.
300poe s i besnexa. Exonoeciuna besnexa i cmanuil po3eumox

Bionoriune 3Ha4eHHs )XUAPIB 1 BYTJIEBOAIB TSl Xap4uyBaHHS JIFOIUHU.
Iionpuemnusicmo i ghinancosa epamomuicms .

OpepkaHHs €TaHOTY, CTAHAIIIO.
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Peakiiist ectepudikartii.

OO0uncneHHs 3a XiMIYHIMH PiBHSHHAMH KUIBKOCTI pEYOBHHHU, MacH a0 00’ €My 3a KTBbKICTIO pEUOBHHH, MAacol0 a00 00’ €MOM peareHry, 110 MiCTUTh IIEBHY

YaCTKY JIOMIMIOK.

Tema 4. HiTporeHoBMicHi opraHiuHi cnogyku

Y4yeHb/yuyeHuns:
3HAHHEBMIA KOMIIOHEHT

Ha3ueae

3araybHi (hOpMyIH Ta XapakTepucTHU4HI ((PyHKIIOHAIBHI) TPYIIH aMiHIB Ta
aMIHOKHUCIIOT;

ROACHIOE

CTPYKTYpPHi (hOpMyITH aMiHIB Ta aMiHOKHCIIOT; aM(OTEPHICTh aMiHOKHCIIOT;

3MICT MOHSATH: XapaKkTepucTHyHa ((DyHKI[IOHAIbHA) aMiHOTpyIa, MEeNTHIHA
rpyna, moJinenTH/I;

HABOOUmMb NPUKAAOU

aMiHIB, aMIHOKHCJIOT, OLJIKIB.

HisbHiCHUH KOMIIOHEHT

po3pizuse

HACHYEHI i apoMaTU4HI aMiHH;

cKnaoae

MOJICKYJISIpHI Ta CTPYKTYPHI (opMyIin aMiHIB Ta aMiHOKHUCIIOT 33 Ha3BaMHU 1
3aralbHUMU (OpMyJIaMH;

PIBHSHHSI peaKIliif, fKi ONWUCYIOTh XIMIYHI BJIACTHBOCTI METaHAMIiHY
(ropiHHS, B32a€EMO/IiSl 3 BOJIOIO 1 XJIOPUAHOIO KUCJIOTOIO), aHITIHY (B3a€EMOMIS 3
XJIOPUITHOIO KUCIIOTOI0, OPOMHOIO BOAOIO), aMiHOETaHOBOI KUCIIOTH (B3a€MOIs
3 HATPIA TIAPOKCHUIOM, XJIOPHUAHOI KHCJIOTOIO, YTBOPEHHS IWIICTITHIY) Ta
oJiepKaHHS aHUTIHY (BiTHOBJICHHS HITPOOCH3CHY);

Knacugikye

HITPOTEHOBMICHI ~ OpraHiuHi  CIOONYKH 32  XapaKTepUCTUYHUMHU
(GyHKITIOHATBEHIMHE ) TPYIIaMHU;

npozHO3YE

XIMIYHI BIACTHBOCTI aMIiHOKHCJIOT, 3yMOBJCHI OCOOJHMBOCTIMH OyIOBU
iXHIX MOJIEKYT;

xapakmepu3sye

XIMiYHI BIACTUBOCTI METaHAMiHY, aHIJIiHY, aMiHOETAHOBOT KUCIIOTH 1 OLIKiB
(Tigpouti3, KOJBOPOBI peaKilii);

010J10T19Hy POJIE AMiHOKHCIIOT, OLIKIB;

YCMAHO06110€

Hacuveni W apomaTtnuni amiHu:
ckirag 1 OymoBa MOJIEKyl, Ha3BU
HaMMpoOCTIMIMX 3a CKJIAQAOM CIOJYK.
Bbynosa aminorpymm.

AMiHM SK OpraHiyHi  OCHOBH.
XiMiuHI ~ BIIACTUBOCTI ~ METaHaMiHY,
anininy. Omep>kaHHs aHIUTIHY.

AMiHOKHMCJIOTH: CKIany 1 OymoBa
MOJIEKYJ, 3arajibHi 1  CTPYKTypHi
¢dopmynu, xapakrepuctuuHi (QyHKIiO-
HaJIBHI) TpyIIH, CHUCTEMaTHUIHA
HOMeHKiaTypa. [lentuana — rpyma.
XiMi4HI BITAaCTHBOCTI aMiHOETaHOBOI
kucnotu. [lentunu.

binku  sSK  BHUCOKOMOJICKYJISIPHI
crojiyk. XiMIYHI BJIACTHBOCTI OILJIKIiB
(6e3 3ammcy piBHSHB peakiii).

Jemoncmpauii

11. B3aemogis aHLTiHY 3
XJIOPHJTHOIO KHCJIOTOIO
(BipTyanpHO).

12. B3aemogis aHUTiHY 3

OpOMHOI0 BOJIOKO (BIpTYalIbHO).

Jlabopamopui oocniou
3. BiyperoBa peaxkitis.
4. KcanTonpoTteiHoBa peakiisl.

Hasuanvui npoexmu

19. HarypanpHi BOJIOKHA
TBAPUHHOTO TIOXO/DKEHHS: iXHI
BIIACTHBOCTI, [lii Ha OpraHizm
JIIOAWHU, 3aCTOCYBaHHS.
20. AHimiH -  OCHOBa
BUPOOHUITBA OapBHUKIB.
21. Cunre3 OinKiB.

22. 30anaHcoBaHe Xap4dyBaHHS —
3aropyKa 370pOBOTO JKUTTSI.
23. BuBenenns
OpraHi4HOrO MOXOIKCHHS.

JUTS

IJIAM
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MPUYUHHO-HACIIKOBI 3B’A3KM MIDK CKJIaJ0M, OYJIOBOIO, BJIACTUBOCTSIMU
HITPOTEHOBMICHUX OPTaHIYHUX CIIONYK;

Jompumyemovca npagusl 0OE3[EYHOTO TIOBO/DKEHHS 3 OpraHiYHUMU
pEYOBHHAMIL.
HinHicHN#i KOMIIOHEHT

yceioomaioe

BIUTMB aHIIIHY Ta WOTO TOXITHUX (BOTHEHEOE3MEUHICTh, MOIPA3IUBICTD,
OTPYHHICTB) Ha TOBKULISA Ta OPTaHi3M JIFOAMHH;

GUCII08TIIOE CYOIHCEHHS

PO BIUIMB OKPEMHUX HITPOTEHOBMICHHX OpPTaHIYHUX CHOJYK Ha OpraHi3m
JIOTUHH;

06Tpynmosye

3aCTOCYBaHHS PEYOBUH IXHIMHU BIIACTUBOCTSMU;

ouinoe

6ioJToTiYHE 3HAYCHHS aMIHOKUCIIOT 1 O1JIKIB;

D038’°A3y€ npoonemy

BIIACHOTO PalliOHAIFHOT'O Xap4YyBaHHS Ha OCHOBI 3HaHb MPO OLIKH;

PoduUmb 6UCHOBKU

PO BJIACTUBOCTI aMiHiB, aMiHOKHUCJIOT Ta OLIKIB, BHXOIA4YH 3 OYIOBU
MOJIEKYJI PSUOBHH, 1 TIPO OyTOBY PEUOBHH, BUXO/SIUH 3 IXHIX BIIACTHBOCTEH; Ha

OCHOBI CTIOCTEPEIKEHbD.

HackpizHi 3micmogi iinii

300poe s i besnexa. I pomadsincvka sionosioanshicnms. Exonoeiuna 6e3nexa i cmanuil po36umox.
ladacia+i*nol ai*é®6 oa éiaiiio%aied aéy epaeie oa ioi+ op +iai nadaaiaeua.

Lionpuemnusicmy i QhiHanCoBA 2PAMOMHICHb
OpeprxaHHsI aHUTIHY.

Tema 5. CHHTeTMYHI BUCOKOMOJIEKYJIAPHI peYOBHHH i MoJIiMepHi MaTepianau HA iX OCHOBI

Y4eHb/yueHnUs:
3HAHHEBHI KOMIIOHEHT

HOACHIOE

CYTb TOHSATTS TONIMED;

peakmiii momiMepm3arii 1 TOJIKOHIEHcamii $SK cHocobiB A00yBaHHS
MTOJTIMEPIB;

HAGOOUmMb NPUKIAOU

CUHTETHYHHUX BUCOKOMOJICKYJISIPHUX PEUOBHH 1 MOJIMEPHUX MaTepialiB Ha
iX OCHOBI;

PIBHSIHB peakIliil mojiMepu3altii i MoiKOHICHCaITii.

CUHTETHYHI  BHUCOKOMOJICKYJISIPHI
PEYOBUHH. [Momimepwn. Peakmii
nojliMepu3aiii 1 MONIKOHJCHCALI.
[Tnactmacu. Kayuyxku, ryma.

Haiinmommpeninn noximepu Ta cdepu
IXHBOTO BUKOPUCTAHHS.

BB moniMepHHX MartepiaiiB Ha
3[0pPOB’SL  JIIOJUHU 1 JIOBKLJLIS.
IIpobnmemMn  yTwmizamii  momimMepiB 1

emoncmpauii
13. 3pasku mnacTMac, Kaydykis,
T'YMH, CHHTETHYHHUX BOJIOKOH.

Haeuanvni npoexmu

24. CudHTeTHYHl BOJIOKHA: 1X
3HAYeHHsS,  3aCTOCYBaHHI y
moOyTi Ta MPOMKCIOBOCTI.

25. Peuukiiar SIK €IUHUHA
IIUB1TI30BaHU# CITOCIO yTHUTI3aIl|
TBEpIUX MOOYTOBUX BiAXOIB.
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HisiibHiCHU KOMIIOHEHT

PO3pi3HAE

peaxiii moniMepu3arii i MoNiKOHACHCAIlil; IacTMacH, KaydyKd, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIIMEPHHUX MaTepialiB;

nopisnioe

TIPUPOIHI, IITYYHI 1 CHHTETUYHI BOJIOKHA, TIACTMACH;

YCmanoeioe

MPUYMHHO-HACTIIKOBI 3B S3KH MIXK CKJIaIoM, OyJOBOIO, BIACTUBOCTSIMH Ta
3aCTOCYBaHHSM MOTIMEPIB;

0ompumyemc

MpaBuiI OE3MEYHOTO MTOBOKEHHS 3 CHHTETHYHUMH MaTepialaMH.
HinHicHMiA KOMIIOHEHT

06tpynmosye

3HAYCHHS TOJIIMEPIB y CTBOPEHHI HOBHX MaTepialliB Ta CHHTETUYHHUX

BOJIOKOH.

IIacCTMac B KOHTEKCTI  CTaJoro
PO3BHTKY CyCIiJIbCTBA.
CuHTETHYHI  BOJIOKHA:  (pi3WYHI

BJIACTHBOCTI 1 3aCTOCYBaHHS.

26. IlepepobOka MoOYTOBUX
BIZIXO/IiB B VYkpaini Ta
PO3BHHEHHX KpalHax CBITYy.

27. IlepcieKTUBH OfepKaHHA 1
3aCTOCYBaHHSI ITOJIIMEPIB 13
Hanepe/ 3aJIaHuMU

BIIACTHBOCTSIMHU.
28. NocmimkeHHss  MapKyBaHHS
BUpPOOiB i3 MOJTIMEPHUX

MarepiajiB i mmacTmac.
29. BurotoBneHHss BUpPOOIB i3
TUTACTHKOBUX TUISIIOK.

Hackpizui 3micmogi iinii

300poe s i besnexa. Exonociuna besnexa i cmanuil po3eumox.
HaiinommpeHnimi noniMepu Ta cepu IXHHOr0 BUKOPHUCTAHHSI.
BrumiB mostiMepHEX MaTepialliB Ha 3I0POB S JIIOIUHU 1 TOBKIILIA.

[Ipobaemu yTrmizaiii moxiMepiB i mIacTMac B KOHTEKCTI CTaJIOr0 PO3BUTKY CYCITIIbCTBA.

T pomaosncvka gionogioanvricm.
BB noiimMepHHUX MaTepialiB Ha 370pOB’ st JTIOIUHH 1 TOBKIJJIS.

[Ipobnemu yTrimizaimii moxiMepiB i mIacTMac B KOHTEKCTI CTaJIOro PO3BUTKY CYCITIIBCTBA.

Lionpuemnusicmo i (hiHarHCcoBa PAMOMHICHb
HaiinommpeHnimi noniMepu Ta cepH IXHHOro BUKOPUCTAHHSI.

Tema 6. baraToMaHITHICTB Ta 3B’A3KHM Mik KJacaMH OPraHiYHUX Pe4OBHH

Yuenb/yuenunus:
3HAHHEBMIA KOMIIOHEHT
NOACHIOE
NPUYMHU 0araTOMaHITHOCTI OpPraHiYHUX PEYOBHUH;
HagoOumv NPUKIAOU
TOMOJIOTIB Ta 130MepiB;
CHOJIYK i3 IPOCTUMH 1 KPaTHUMHU 3B’ SI3KaMHU;
CIIOJTYK 3 PI3HAMH XapaKTePUCTHIHUMU ((PYHKIIOHATTEHUME) TPYTIAMH;
MPUPOJHUX TA CHHTETHYHHX O10JIOTIYHO aKTHBHUX PEUOBHH.

3B’SA3KM MiXK KilacaMH OpTaHIgHHX

PEYOBHH.

3aranpHi TOHATTA NPO Oi0JOTIYHO
aKTHBHI pEYOBUHHI (BiTaminmy,
thepmenTn).

Ponp opraniaHoi Ximii y

PO3B’sI3yBaHHI CHPOBHHHOI, €HEPreTHY-
HOI, POIOBOJILYOT TPOOIIEM, CTBOPEHHI
HOBHMX MaTepiaJiB.

Haeuanvni npoexmu

30. HatiBaxausinii X1MI4HI
BUPOOHUIITBA OpraHiyHOi XiMil B
VYkpaiHi.

31. JIOUUIBHICTh Ta IIKIJJINUBICTh
010JIOrYHO aKTUBHUX J00ABOK.
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HisiibHiCHU KOMIIOHEHT
PO3pi3HAE
OpraHiyuHi CIIOIYKH 32 HAJICXKHICTIO JIO BiIIOBITHUX TOMOJIOTIYHHX PSIiB;
cKnaoae
PIBHSHHSL peakuiil, SKi XapaKTepH3yIOThb T€HETHYHI 3B’SI3KM OPraHigyHHX
CHIONYK;
oocniocye
HasBHICTh OPTaHIYHUX KHCIOT Yy MPOAYKTaX XapdyBaHHS 32 JOMOMOTOIO
IHJMKATOPIB;
YCmanoeioe
3B’A3KM MK KJTaCaMH OPTaHIYHUX CIOYK;
GUKOPUCMOBYE
3HaHHS PO OPTaHivHI CIOIYKH JUIS TTOSICHEHHS X PI3HOMAaHITHOCTI;
00mMPUMYEMbCA NPAGUTL
0€3MeYHOr0 MOBO/KCHHS 3 OPraHiYHUMHU PEUOBHHAMHL.
HinHicHN#i KOMIIOHEHT
yceioomioe
HEeOOX1/THICTh 3HAHHS BIIACTUBOCTEN PEYOBHHU ISl BCTAHOBIIEHHS ii BIUTUBY
Ha BJIACHE 37I0POB’S 1 IOBKIJLIS;
podb opraHiuHoi XiMii y pPO3B’s3yBaHHI CHPOBHHHOI, E€HEPreTHYHOI,
MIPOIOBOJIEYOI MTPOOIIEM, CTBOPEHHI HOBHUX MaTepiaiiB;
ouyinioe
3HauYeHHS 010JIOTIYHO AaKTUBHUX PEUOBHH JIsI OPTaHi3MY JIFOJIUHHY;
nonynapusye
XIMIYHI 3HAHHS;
yceioomioe
MPaBO Ha BIIACHUH BHOIp 1 MPUAHATTS PIllICHHS;
BiJIMOBITaNIbHICTB 32 30€peKEHHSI TOBKIJLIS Bijl IIKiUIMBUX BUKUIB;
GUCI06JIIOE CYOHCEHHA
PO MOJJIMBOCTI BUKOPUCTAHHS OPTaHIYHUX CIIONYK 3aJIE)KHO BiJ IXHIX
BJIIACTHBOCTEH;
00rpynmoasye
3HAYEHHS OpraHiYHUX PEUOBHH Y CTBOPEHHI HOBUX MaTepiaiB;
podums 6uUCHO6KU
PO BKJIUBICTH 3HAHB MPO OPTaHivHi CIIOTYKH.

I pomaosicora sionosioanviicne. 300pos s i besnexa. Exonociuna 6esnexa i cmanuti possumox. lionpuemnusicmo i ghinancosa spamommicine
BiosioriyHO akTUBHI pEYOBHHH.
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Pous oprasiysoi xiMil y po3B’si3yBaHHI CUPOBUHHOI, EHEPTETHYHOI, IIPOLOBOJILUYOI IIPOOJIEM, CTBOPEHHI HOBUX MaTepialiB.
y Y > ) )




