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MHOACHIOBAJIBHA 3AITMCKA

Ha cyuacHoMy eTami pO3BHTKY CyCHUIBCTBA BCE€ OYEBHJIHININM CTA€ 3HAYEHHS MPHUPOJHUYMX HAYK JUIsS pealtizamii KOHIIEMIIii CTaaoro
po3BuUTKY. He BHIagKoBo B pi3HMX KpaiHax CBITY MWJIbHA yBara NMPHUAUTIETHCS BIOCKOHAJICHHIO CHUCTEMH MPHPOTHUYOI OCBITH, B TOMY YHCII ¢
ximMiyHOi. PedopMyBaHHS cucTeMu OCBITH NpH IbOMY nependayae ii BIAKPUTICTH 1 BapiaTUBHICTh, PI3HOMAHITTA (OpM 1 METOJIB OpraHizarii
HaBYAJILHOT AISUTBHOCTI, TOOTO AudepeHITialliio HaBYaHHSI.

Ximis, OyIy4ur TPUPOAHUYHMM IIPEIMETOM, MAa€ BEIMYE3HUHN IMOTEHIlIa] HaBUYaHHS 1 PO3BUTKY. be3 3HaHHs 1 po3yMiHHA XiIMi4HOI (GopmMu
PYXy Matepii HEMOXKJIMBO YSIBUTH CO01 Cy4acHy HayKOBY KapTHUHY CBITy. AJKe CBIT, 10 HacC OTOYYy€e — IIe, TepIl 3a BCe, CBIT PEUOBHH, SIKI €
OCHOBOIO KMBOI 1 HEXHBOI IPUPOH.

HaBuansaa nporpama 3 ximii ams 10-11 kmaciB 3axiafiB 3arajibHOI cepeiHbOI OCBITH po3pobieHa Ha mijacTaBi JlepKaBHOTO CTaHAApPTY
0a30B01 1 MOBHOI 3arajbHOI CEPEeAHBOI OCBITH, 3aTBEpMXKEHOro mocraHoBoio Kabinery MinictpiB Ykpainu Big 23.11.2011 Ne 1392. Ilporpama
MpHU3HAYCHA JUIsi HAaBUAHHS XiMii Ha piBHI CTaHIapTy, TOOTO y Kiacax, Je XiMifg He € MPOodiIbHUM MpeIMeTOM. 3MICT Mmporpamu 0a3yeTbes Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HA0YTUX YYHSIMU B OCHOBHIH ILIKOJI, 1 € APYTUM — BUIIIUM KOHIIEHTPOM BUBUEHHS XIMii.

VY mpoueci HaBYaHHS IpeIMETa MOXHA BHUKOPUCTOBYBATH JIOJATKOBI I'OJUHHM HABUYAIBHOIO IUIaHY, IO HPU3HAYEHI A BHUBUYCHHS
CHEIKYPCiB, (DaKyJIbTaTUBIB 1 KYpCiB 32 BHOOPOM, OPI€EHTOBAHUX, 3AJICKHO BiJl MTPO(iIF0 HAaBYaHHS, HAa TTOCHJICHHSI MIKIIPEIMETHHUX 3B’ SI3KIB XiMii 3
IHIIMMU HAyKaMHU.

BuBuenHs XiMii y cTapiiiii IIKoJii Ha piBHI CTaHAAPTY CIPSIMOBaHE Ha Mojaiblie (JOpPMYyBaHHS Y BHUIIYCKHHKIB HAyKOBOI'O CBITOIJISNY,
XIMIYHOI KyJIbTYpH SIK CKJIaJJHUKA 3arajibHOi KyJIbTypU CY4acHOI JIIOAMHU 1 pO3BUTKY iXHHOTO TBOPUYOTO MOTEHIIiATy 3a/yIs YCIINIHOI coliani3anii B
Cy4aCHOMY CYCITLJIbCTBI.

BuryckHMKH CTapIIol mIKOIM — e HiJIICHI 0COOUCTOCTI, BCeOIYHO pO3BUHEHI, 3[aTHI 10 KPUTHYHOTO MHCJICHHS; TPOMA/ISIHU 1 ATPIOTH 3
AKTUBHOIO )KUTTEBOIO MO3ULIELO, SIKI JIIOTh 3T1HO 3 MOPAJIbHO-ETUYHUMH MPUHIMIIAMH 1 IPUIMAIOTh BIJNOB1IabHI PILICHHS; IHHOBATOPH, TOTOBI
3MIHIOBAaTH HaBKOJIMILIHIH CBIT, PO3BUBATH €KOHOMIKY, KOHKYpYBaTH Ha PUHKY Ipalli, BUNTUCS BIPOAOBK KUTTH.

MeTta HaB4YaHHS XiMii Ha piBHI CTaHAApPTy BIAMOBia€ MeETI TOBHOI 3arajbHOI CEpPEIHLOI OCBITH 1 ToOJsArae y 3a0e3leueHHi
3arajibHOOCBITHBO1 MMIJTOTOBKH 3 MpeaMeTa, Mo mependadyae YMiHHS MOSCHIOBAaTH XIMi4HI sBHINA, pOOUTH OOIPYHTOBaHI BUCHOBKH TPO HHUX,
YCBIJIOMJTIOBATH BILJIUB HAyKH 1 TEXHOJIOT1M HA 3MIHY MaTepialbHOT0, IHTEJIEKTYaIbHOTO i KyJIBTYPHOI'O CEPEI0BUILL.

Merta HaB4aHHS XiMii Ha piBHI CTaHJApTy JOCATAE€ThCS Ha OCHOBI peaiizalii 3aBJaHHS XIMI4HOI OCBITM — (opMyBaHHS 3acobaMu
HABYAJIHHOT'O MpeIMETa KIUYO0BHX i peAMEeTHUX KOMIIETEHTHOCTEH.

HaBuanHs XiMii y cTapImiid KoM CpsIMOBaHE HAa BUKOHAHHS TaKUX OCBITHIX, PO3BHUBAJIBHUX 1 BAXOBHHUX 3aBAAHb:

— TOTJMOIIIOBATH 1 PO3MIMPIOBATHA 3HAHHS MPO XIMIYHY CKJIAZIOBY NMPHUPOJHUYO-HAYKOBOI KapTHHH CBITY: HAMBAKIMBIIII XIMIYHI MOHSTTSA, 3aKOHH 1
3aKOHOMIPHOCTI, TeOpii 1 IpoLecH; CyyacHy XiMiuHy HOMEHKIIATypy PEUOBHH;

— PO3BHBATH YMIHHS CaMOCTIMHO HaOyBaTH XIMIUHI 3HAHHA 3 PI3HUX 1HPOPMAIHHUX JHKEPEN Ta Y XOA1 €eKCIIEPUMEHTAIBHUX JTOCIIIJKEHb 1
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KPUTHYHO iX OCMHCITIOBATH; 3aCTOCOBYBATH OTpUMaHi 3HAHHS JUIS MOSICHEHHS BJIACTUBOCTEH PEYOBUH 1 PI3HOMAHITHUX XIMIYHUX SIBUIL; O€3MEYHO

BUKOPHCTOBYBAaTH PEUOBMHU 1 MaTepialiv; OL[IHIOBATH POJIb XiMii y PO3BUTKY Cy4aCHHMX TE€XHOJOTIH Ta po3B’s3aHHI IN100aIbHUX MPo0sIeM; TBOPUO

PO3B’sI3yBaTH MpPaKTUYHI 3aBJaHHS XIMIYHOIO XapakTepy y MOBCSAKIECHHOMY JXHUTTi, MOIMEpeIKyBaTH SBHUIIA, 110 3aBAAIOTh IIKOJIU 3/0POB'IO

JIFOJIMHH 1 JTOBKIJIIIO;

— BHUXOBYBAaTH TEPEKOHAHICTh y TO3UTUBHIM poOJIi XiMii SIK HAyKH y 3a0e3MeueHHI MPOTPecy CYCIHIIbCTBA, YCBIIOMJICHHS HEOOXiTHOCTI

XIMIYHO TPAMOTHOTO CTABIIEHHS /10 BIIACHOTO 37I0POB'S 1 TOBKIJUISL.

BHecok ximil y ¢opMyBaHHS KJIFOYOBUX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TAOJIHII.

KoMnereHTHiCHMII MOTeHIIia]l HABYAJBLHOI0 MPeAMeTa XiMis

K.moqom} IIpenmeTHMIi 3MICT KJII090BOI KOMIIETEHTHOCTI | HABYAJIbHI pecypcH A4 ii (POpMyBaHHA
KOMIIETEHTHICTh
Cninkyeanus Yminusa:
0epIHCasHOoI0 - BUKOpPUCTOBYBAaTH B MOBJIEHHI XIMIYHI T€pMiHH, MOHATTS, CUMBOJIM, Cy4acHY YKpaiHCbKY HAyKOBY TEPMIHOJIOTIIO 1
(i pionorw y pasi HOMEHKJIATypY;
6iOMIiHHOCMI) - ¢popMyITFOBATH BiAIMOBIIb HA ITOCTABJICHE 3aIIUTAHHS;
Mmoseamu - apr'yMEHTOBAHO OMMCYBATH X1J1 1 YMOBH IIPOBEAECHHS XIMIYHOTO €KCIIEPUMEHTY;
- 00roBOPIOBATH Pe3yJIbTATH JOCHIKEHHS 1 pOOUTH BUCHOBKH;
- OpaTH y4acTh B 0OrOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, 4ITKO, 3p03yMIJIO BUCIIOBIIIOBATH CBOIO AYMKY;
- CKJIaJIaTH YCHE 1 MMCbMOBE MTOB1IOMJICHHSI Ha XIMIYHY TEMY, BUTOJIOIIYBaTH HOTO.
CraBiieHHA:
- IaHyBaTH HAYKOBY YKPaiHCHEKY MOBY;
- KpUTHYHO CTABUTHCH JI0 TIOBIAOMIIEHb XIMIYHOTO 3MICTY B MEIIHHOMY TIPOCTOPI;
- TIOMYJISIPU3yBaTH XIMI4H1 3HAHHS.
HaBuaJabHi pecypcu:
- MIPYYHUKH 1 TOCIOHUKHU, HAYKOBO-TIOMYJISIPHA 1 XYI0KHSA JiTepaTypa, eeKTPOHHI OCBITHI peCypcH;
- HaBYaJIbHI MPOEKTHU Ta MPE3CHTYBAHHS IXHIX PE3yJIbTaTiB.
Cninkyeanus Yminuna:
iHO3eMHUMU - YUTATH ¥ PO3YMITH IHIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
Moeamu - CTBOPIOBATH TEKCTH MOBIJOMJIEHb 13 BUKOPUCTAHHSAM 1HIIOMOBHUX JIKEpE;
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- YUTATH IHO3EMHOIO MOBOIO 1 TPABWJIBHO BUKOPHUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- MOSICHIOBATH 1 BUKOPHCTOBYBATH 1HIIOMOBHY XIMIYHY T€PMIHOJIOTIIO.
CrasBJieHHs:
- IIIKaBUTHCH 1 OLIIHIOBATH 1H(POPMAIIIFO XIMIYHOTO 3MICTY 1HO3EMHOIO MOBOIO;
- PO3MOBIIATH Ha XiMIYHI TEMHU 13 3aI[IKaBJICHUMHU HOCISIMU 1HO3EMHHX MOB.
HagsuaibHi pecypen:
- MEIiiHI 1 APYKOBaHi JyKepena IH0O3eMHOI0 MOBOIO.

Mamemamuuna
KoMnemenmuicmo

YMinns:

- 3aCTOCOBYBAaTH MaTeMaTHYHI METOJIU JJISl PO3B‘sI3yBaHHsI XIMIYHUX 3aBJIaHb;

- BUKOPHUCTOBYBATH JIOTIYHE MUCIECHHS, 30KpeMa, JUIsl pO3B’SI3yBaHHS PO3PAaXyHKOBHX 1 EKCIIEPUMEHTAJIBHHUX 3ajad,
IPOCTOPOBY YSIBY AJIS CKJIQJAHHS CTPYKTYPHUX (OPMYJI 1 MOZIE€IeH PEUOBHH;

- OyayBaTH 1 TIIyMayuTH Tpadiku, CXeMH, JliarpamMu, CKIaJaTh MOJENI XIMIYHHUX CIOJIYK 1 IPOIIECIB.
CraBieHHs:

- YCBIIOMIIIOBATHM HEOOXiJAHICTP MaTeMaTHMYHUX 3HAHb JUIS PO3B’A3yBaHHS HAYKOBHMX 1 TEXHOJIOTIYHMX XIMIYHHUX
npooeM.
HaguanbHi pecypcu:

- HaBYaJIbHI 3aB/IaHHS HA BUKOHAHHS OOYHCIICHB 32 XIMIYHUMHU (POPMYIIaMU 1 pIBHSHHIMH PEAKIIiif;

- TpeAcTaBlieHHS 1HpopMmalii B 4YMCiOBIM 4 rpadiunii ¢opMax 3a pesynbTaTaMu XIMIYHOTO EKCIIEpUMEHTY Ta
BUKOHAHHS HaBYAJIbHUX MTPOEKTIB.

Ocnoeni
KOMnemeHmHuocmi y
npupoOHuU4UX
HayKax i
mexHon02iax

Yminna:
- IOSICHIOBATH MPUPO/IHI SBUILA, IPOLIECH B XKHUBHX OpPraHi3Max 1 TEXHOJIOT1UHI MPOLIECH Ha OCHOBI XIMIUHUX 3HAHB;
- (hopmymoBaTH, 0OrOBOPIOBATH i PO3B’SA3yBaTH MPOOIEMH TPUPOJHUYO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTH JIOCIIJIU 3 PEUOBMHAMH 3 ypaxXyBaHHAM iXHiX (Pi3UUHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEPHUMEHTAIIbHI 3aBAAHHS 1 MPOEKTH, BAKOPHCTOBYIOYH 3HAHHS 3 1HIIUX MPUPOJHUYUX TPEIMETIB;
- BUKOPUCTOBYBATH 3a IPU3HAUEHHSAM Cy4yacHI MpuiIaau 1 MaTepiaiy;
- BU3HAYaTu NpoOieMu JTOBKULIS, IPOIIOHYBATH CIIOCOOM 1X BUPIILIEHHS;
- TOCJTDKYBATH MIPUPOIHI 00'€KTH.
CraBieHHs:
- YCBIIOMJIIOBAaTH 3HAY€HHS NPUPOAHMYMX HAyK AJS MI3HAHHSA MAaTepiajJbHOrO CBITY; BHECOK BHUJATHUX YYEHUX Y
PO3BHUTOK MPUPOJAHUYUX HAYK;
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- OIIIHIOBATH 3HAYEHHS MPUPOJTHUYMX HAYK 1 TEXHOJIOTIH ISl CTAIIOTO PO3BUTKY CYCHUIBCTBA;

- BUCJIOBJTFOBATH CY/DKEHHS 1010 MTPUPOTHHX SIBUIIL 13 TIOTIISIAY CYy9acHOI MPUPOTHIYO-HAYKOBOT KAPTHHH CBITY.
HaBuaJabHi pecypcu:

- HaByaJbHE 00JIaIHAHHA 1 MaTepialu, 3aCO0M YHAOUHEHHS;

- MDKMpPEIMETHI KOHTEKCTHI 3aB/IaHHS;

- iH¢popMalliifHi i aHaMITHYHI MaTepianu 3 NpoOJaeM CTaHy TOBKULIS, OIIAAHOTO BUKOPHCTAHHS MPUPOJHUX PECYpPCiB i
CHUHTETUYHUX MaTepialis;

- inopMarliifHi MaTepialii Mpo Cy4yacHi JOCATHEHHS HAYKH 1 TEXHIKH;

- MaTeHTHI 0a3M JaHUX PO BUHAXOIH.

Ingpopmauiiino-

uugposa
KomnemeHmHuicmep

VYminusa:

- CTBOpIOBATH 1H(GOPMAIliHHI TPOTYKTH XIMIYHOTO 3MICTY.
CraBieHHs:

- KPUTUYHO CITIBCTaBJIATH 1 OLIHIOBATH XiMiuHY 1H(opMaIlito 3 pi3HUX 1HHOpMALIITHUX pecypciB;

- IOTPUMYBATUCh aBTOPCHKOT'O MpaBa, €TUYHUX MPUHIHUITIB ITOBOHKEHHS 3 1H(POpMALIi€To;

- YCBIIOMITIOBATH HEOOX1THICTh €KOJIOTTYHIX METO/IB Ta 3ac00iB yTHIIi3aIlil IM(POBUX MPUCTPOIB.
HaguanbHi pecypcu:

- €JISKTPOHH1 OCBITHI pecypcH (0a3u JaHUX MPO PEYOBHUHU Ta IXHI XapaKTEPUCTUKH);

- BIpTyasbHI XiMI4YH1 1abopatopii.

Yminna euumucsa
6NPOO06IHC HCUMMA

YMminns:
- OpraHi3OBYBaTH CaMOOCBITY 3 XiMil: BU3HaUaTH METY, IJIaHyBaTH, J0OMpaTH HEOOXIiJHI 3ac00u;
- CIIOCTepIraTu 3a XiMIYHUMHU TIEPETBOPEHHSAMH B 00’ €KTaxX Ta MPOBOJUTH XIMIUHUI €KCIIEPUMEHT;
- BUKOHYBaTH HaBYAJIbHI MPOEKTU XIMIYHOTO i €KOJIOTIYHOTO 3MICTY.
CrasiieHHS:
- LIKaBUTHCS MOAISIMHU B XIMIYHIN HAyIll Ta TEXHOJIOT1i, HOBUMU PEUOBMHAMM 1 MaTepiajlaMu, 3aCTOCYBaHHSM 1X;
- IParHyTH CaMOBIOCKOHAJICHHS;
- OCMHUCITIOBATH Pe3yJIbTaTH CAMOCTIHHOTO BUBYCHHSI XIMiT;
- PO3YMITH NEPCHEKTUBY BIACHOTO PO3BUTKY YIPOAOBXK KHTTS, MIOB'I3aHOTO 13 XIMIYHUMH 3HAHHSIMH.
HaguanbHi pecypceu:
- MeiiHI JKepena, TUIaKTUYHI 3acO0M HaBYaHHSI.




Iniyiamuenicme i
nionpuemausicmo

YMminnsa:

- BUPOOJISITH BJIACHI IIIHHOCTI, CTABUTH IIUT1, TIATH 381 JOCSITHEHHS 1X, CIIUPAIOYMCh HA XIMIYHI 3HAHHS,;

- 3aJTy4aTH TApTHEPIB /10 BUKOHAHHSI CIIUIBHUX MTPOEKTIB 3 XIMii;

- BUABJIATH 3JaTHICTh 10 pPOOOTHM B KOMaHAi, OyTH IHIIIaTUBHUM/IHII[IaTUBHOI, TEHEpPYyBaTH i1ei, Oparu
BIJIMOBIIAJILHICTD 32 MPUUHATTS PIillleHb, BECTHU AIaJIOT 31 JOCATHEHHS CIUJIBHOI METH IMiJI Yac BHKOHAHHS XIMIYHOTO
EKCIIEPUMEHTY 1 HaBYaJIbHUX MPOEKTIB.

CraBiieHHs:

- BipuTH B ce0e, y MOXKIIMBOCTI KOMaH/IH 1 BJIACHI;

- BUBOKEHO CTABHTHUCS 70 BUOOPY MallOyTHHOTO HAMPSMY HABUAHHS, TIOB’SI3aHOTO 3 XIMIEI0;

- OyTH TOTOBUMHU JI0 3MiH Ta IHHOBAIIIH.

HaBuaJubHi pecypcu:

- JiTepaTypa mpo YCHIITHUX BUHAX1THUKIB 1 MiAMPUEMIIIB;

- 3yCTpiui 3 YCHIIIHUMU JIIOIbMU;

- Oi3HEC-TPEHIHTH, eKCKYPCil Ha Cy4YacHI MiANPHEMCTBA.

Couianvna ma
2POMAOAHCHKA
Komnemenmuocmi

Yminuna:

- PO3YMITH i BUKOHYBATH BCTAHOBJICHI JIEP)KABOIO 3aKOHU 1 MpaBUJIa MO0 30CpeKCHHSI TIOBKIJUIS,

- CIIBIPAIIOBATH 3 IHIIMMHU HAJ PEaNi3ali€l0 COIiaJbHO 3HAYYHIMX MPOEKTIB, MO MNependavyaroTb BHUKOPHCTAHHSI
XIMIYHHMX 3HAHb;

- TPAIIOBATH B TPYMi 3aIlIKaBJICHUX JIFOJCH, CIIBIPAIIOBATH 3 1HIIMMH TPyHaMH, 3a]lydaTd MUPITY TPOMAJICHKICTh 10
pO3B’s3yBaHHs MPo0JIeM 30epeKeHHS JOBKIUIS.
CraBieHHsA:

- BUSIBJIATU TIATPIOTUYHI MTOYYTTS 10 YKpaiHu, 1000B 10 Masiol 0aThKiBIIUHY;

- TOTPUMYBATHCh 3arajlbHOBU3HAHUX MOPAJbHUX MPUHLUIIB 1 HIHHOCTEH 1 OyTH rOTOBUMHM BiJICTOIOBATH I IPUHIUIIH 1

LIHHOCTI;

- BUSIBJISITH 3aLlIKAaBJICHICTh Y JEMOKPATUYHOMY OOJIAIITYBaHHI OTOUYEHHS W €KOJIOTIYHOMY OOJIaITyBaHHI JOBKLUILIS,

- OL[IHIOBATU HEOOXI1/IHICTh CTAJIOT0 PO3BUTKY SIK IIPIOPUTETY MIKHAPOIHOTO CIIBPOOITHUIITBA;

- IaHYyBaTH PO3MAITTS JyMOK 1 MOTJISIIIB;

- IIIHYBATH ¥ IIaHyBaTH BHECOK BUAATHUX YKPAiHIIIB, 30KpeMa BUCHUX-XIMIKIB.
HaguanbHi pecypceu:

- HaBYaJIbHI 1 COLlIaIbHI IPOEKTH, TPEHIHT .




Obiznanicme ma
CAMOBUPAINCEHHSA Y

cehepi kyromypu

YMminns:
- BUKOPUCTOBYBATHU Cy4yacH1 XIMIYH1 3aco0u 1 MaTepiaiu JUIsl BTUIEHHS XyAO0XHIX 171eH 1 BUSIBJICHHSI BIACHOI TBOPUYOCTI;
- IIOSICHIOBATH B3a€MO3B’ SI30K MUCTEIITBA 1 XiMii.
CraBieHHsA:
- L[IHYBATH BITUM3HAHY 1 CBITOBY KYJbTYPHY CHAJALIMHY, 0 SKOT HAJIEKAaTh HayKa 1 MUCTELITBO.
HagsuaibHi pecypen:
- TBOPU 00pPa30TBOPUYOrO MUCTELITBA, My3HUHI1 i JIiTepaTypHi TBOPH AK UTIOCTPAIi] 10 BUBYCHHS XIMIYHUX SBUILL;
- KOHTEKCTHI 3aBJIaHHS;
- CHHXPOHICTHYHA TaOJIUIIS.

Exonociuna
zpamomuicme i
300poee xHcumms

Yminus:
- YCB1IOMJTIOBATH MPUYHUHHO-HACIIIIKOBI 3B’ SI3KHM Y TIPUPOJII 1 T IITICHICTB;
- BUKOPUCTOBYBATH XIMI4HI 3HAHHS JIJIS1 TOSICHEHHST KOPHUCTI 1 IIKOAM 300y TKIB XiMii 1 XIMIYHOT TE€XHOJIOT11 /IS JIFOIMHH
1 TOBKIJLJIS,;
- 00JaIITOBYBAaTH BJIACHE )KUTTEBE CEPEIOBHILE O€3 KoM sl ce0e, IHIIUX JT0EH 1 TOBKIJIIS,
- TOTPUMYBATHCS 3I0POBOTO CIIOCO0Y JKUTTS;
- 6e31evHO MOBOAUTHUCH 13 XIMIYHUMHU CIIOJyKaMH 1 MaTepiajiaMu B MoOyTi;
- Opatu y4acTh y peamizailii mpoeKTiB, CIIPIMOBAHUX Ha TOJIMNIICHHS CTaHYy MOBKIJUIS 3aBISKH JOCATHCHHSIM XIMIYHOL
HayKW;
- TOTPUMYBATHCS TIPABUII €KOJIOTTYHO BUBA)KEHOI IMOBEIIHKU B JOBKIJTI.
CraBiieHHs:
- MIATPUMYBATH ¥ yTUTIOBATH HA MPAKTHUII KOHIIETIIIIIO CTAJIOr0 PO3BUTKY CYCHIbCTBA;
- PO3YMITH BaXJIMBICTh TAPMOHINHOT B3a€EMO/Ii1 JIFOIUHU 1 IPUPOJIH;
- BIATIOBIJAJIHO ¥ OIIATHO CTABUTHUCS 10 BUKOPHUCTAHHS IPUPOTHUX PECYPCIB K JDKEpea 310poB’°s 1 100polyTy
Ta 0€3IeKH JIFOUHH 1 CIIJILHOTH,
- OIIIHIOBATHU €KOJIOTI4HI PU3HKH 1 OyTH TOTOBHM J0 PO3B‘s3yBaHHS Npo0IeM JOBKIULISL, BUKOPUCTOBYIOUN 3HAHHSA
3 XiMmii.
HaBuaJabHi pecypceu:
- HaBYAJIbHI MPOEKTH;
- AKICHI ¥ KIIbKICHI 3a7]a4i €KOJIOTTYHOTO 3MICTY.
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[IpenqmeTHa XiMiuHAa KOMIETEHTHICTh YYHIB € CKJIQJIHUKOM KIIFOYOBOI KOMIIETEHTHOCTI Y MPUPOJHUYMX HAyKax 1 TEXHOJOTisIX. Bomominus
XIMIYHOIO KOMIIETEHTHICTIO Ha PiBHI CTaHAApPTy O3HAYa€ 3JaTHICTh YYHIB MUCIUTH 1 JIATH 3 TO3UIINA CBITOTJSIHUX OPIEHTAIINA 1 IIHHICHUX
YCTaHOBOK, C(hOPMOBAHUX Y TIPOIIECI HABYAHHS XIMii.

[IpeameTHa KOMIETEHTHICTh O3HAYeHA TAaKMMH KOMIIOHEHTAMH: 3HAHHEBUM (T3HABAIBHUM), TiSTIbHICHUM (TIOBEAIHKOBHUM) 1 IIIHHICHUM
(MoTHBAIIHHUM). 3MICTOBE HATIOBHEHHS ITUX KOMITOHEHTIB PO3KPUTO B pyOpHIli mporpamMu «O4ikyBaHi pe3yJbTaTH HaBUYAHHS.

[lepenik ouikyBaHUX pe3yJbTATiB HABYAHHS — OPIEHTHP BUUTENS Ha JOCATHEHHS METH OCBITHBOTO IPOIIECY HAa BiJIMOBIAHOMY 3MICTi
3a3HAUYECHUX TEM MPOTpaMH, IO MOJETIIUTh IUIAHYBAaHHS IiJIed 1 3aBlaHb ypPOKIB, JACTh 3MOTY BHUPOOUTH aJ€KBAaTHI METOIUYHI MiAXOIU IO
MPOBEICHHS HABYAILHUX 3aHSTh, TOTOYHOTO i TEMATUYHOTO OI[iHIOBAHHSI.

OTxe, OCHOBHHM 3aBJaHHAM KOKHOTO YPOKY Ma€ CTaTH JOCSTHEHHS MEBHOTO PE3yJbTaTy HaBUaHHs, TOOTO HaOyTTs, (OpMYyBaHHS YU
PO3BUTOK yYHEM BH3HAYCHHUX HABYAIBHOIO MPOrPaMOI0 YMiHb, HABUYOK, CTABJICHB, I[IHHOCTEH, 3a3HAYCHUX Y JIIBIM YacTUHI TaOmuIli. A BiaTak
MalOTh 3MIHUTHCS TIAXOIM MO0 KOHCTPYIOBAHHS 1 MPOBENEHHS HAaBYAIBHUX 3aHATh. Bim TpaHCHALIi TOTOBUX 3HAaHb yYUTENh Ma€ MEPEHTH 10
METOMK, 5Kl JO3BOJISIIOTh YYHSIM CaMOCTIHHO JTOOYBaTH 3HAHHS Y XOJi HABYAJIBHOI MISJILHOCTI; (HOpMYyBaTH yMIHHS iX 3aCTOCOBYBATH y PI3HUX
CUTYallisIX, TEHEPYBaTH 1 MPOIYyKyBaTH 1/1ei a00 HOB1 3HAHHS; BUCJIOBJIIOBATH BJIACHY TOYKY 30pY LIOJ0 MEBHUX MPOIIECIB YU SBUII TOIMIO.

KoMmneTenTHicHMIA MIAX1 y HABYaHHI, HA BIAMIHY BiJl IPEIMETHO 30PIEHTOBAHOTO, epeadavae IHTErpalio pecypciB 3MICTy Kypey XiMmii Ta
IHIIUX MPEeIMETIB HAa OCHOBI MPOBIJHMX COLIAJBbHO M OCOOMCTICHO 3HAYyHIMX 1/, 110 BTUIIOIOTBCA B CYYacHIM OCBITi: YMIHHS BUUTHCH,
€KOJIOT1YHA TPAMOTHICTH 1 37JOPOBHI CIIOCIO KUTTSI, COIlialIbHA Ta TPOMAJTHChKA BiNIOBIIabHICTD, 1HIIIIATUBHICTD 1 MiATPUEMIIUBICTD.

s peamizamii mux ifell BUOKPEMIICHO TaKi HACKPIi3Hi 3micmoei ninii: «Exonoziuna Oesnexa i cmanuii po3sumoky, «l pomaosucwvka
8i0Nn0GioanvbHicmsy, «300pos's i beznekay, «Ilionpuemausicmo i pinancosa epamommuicmsy.

Hackpi3Hi 3MicTOBI JIiHIT MOCIIIOBHO PO3KPHUBAIOTHCS y IMPOLIECI HABYAHHS I BUXOBAHHS YYHIB, € CHUIBHUMHU JJISl BCIX NPEAMETIB 1
KOPEJIOIOTHCS 3 KIIFOUYOBUMHU KOMIIETEHTHOCTSIMH.

3micToBa niHisA «EKkonoziuna 6e3nexka i cmanuii po3éumoky peani3yeThCcs Ha 3pa3Kax, M0 JAr0Th 3MOTY YYHEB1 YCBIIOMUTH NMPUIUHHO-
HACJIIIKOBI 3B A3KW Y IPUPO/II 1 11 LUTICHICTh; BAXKIUBICTh CTANOr0 (KEPOBAHOTO) PO3BUTKY KpaiHH Ui MalOyTHIX MOKOJiHb. Taki 3pa3ku Hamae
MaTepiall Ipo OJIepKaHHA U 3aCTOCYBaHHS PEUOBMH, 30€pexeHHs PUPOIHUX PECYpCiB — BOJU U MOBITPs, pallioHaJIbHE I ollfajiHe BUKOPUCTaHHS
MPUPOJHUX BYTJIEBOJIHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 peUOBHH TOLIO.

PesynbraTom peasnizanii 1i€i 3MicTOBOI JiHIi € He nuIIe 0013HAHICTh YUHS 13 €KOJOTIYHUMH MPOoOJIeMaMH, OB’ I3aHUMH 13 TOTPUMAHHAM
YHCTOTH HABKOJHIITHHOTO CEPENOBHINA, MPOIECAMU TOPIHHS 1 JAWXAaHHS, KUCIOTHUMH JOIIAMH, CTIHKUMH OpraHiYHMMHU 3a0pyTHIOBAYaMH, a i
YCBIAOMJIEHHSI MOYKJIMBOCTI PO3B’sI3yBaHHS LUX MpoOjeM 3acobaMu XiMmii. YUeHb LIHYE NPUPOJHI PECYPCH, BiJ SKUX 3aJIEKUTh HOTO 370pOB 4,
100poOYyT, CTANHI PO3BUTOK KpaiHM, YCBIAOMITIOE HEOOX1THICT 30€peKeHHST YUCTOTH TOBKULIA, Oepe y4acTh Y BIAMOBIAHUX 3aX0/1aX; €KOJIOTIIHO
BHBAXEHO TMOBOJUTHLCS y JTOBKIJIII.
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CTaHOBJICHHIO YYHIB K CBIJIOMHX TPOMAJISIH, ATPIOTIB YKpaiHH, WIEHIB COLlIyMYy, MiCIIEBOI TPOMaJIH, MIKUIHOTO KOJIEKTUBY Ma€ CIIPUATH
peaizaiiist 3MicToBoi JNiHIT «I pomaoanceka éionosioansvnicmsy. Ha ypokax XiMii y4H1 03HaHOMITIOIOTHCS 31 3/100yTKaMU BITYM3HSAHUX YUEHUX Ta
iXHBOIO T'POMAJSHCHKOIO MO3UIIEI0, OLIHIOIOTH PO3BUTOK BITYM3HSHOTO BUPOOHUIITBA HAa OCHOBI JOCATHEHb XIMIYHOI HAayKH, HAaBUAIOTHCA
MpaloBaTH B KOMAaH/[1, BIANOBIJANbHO CTaBUTHCH JIO 3aBJlaHb, BU3HAYEHHX KOJIEKTHMBOM, Ta PETEIbHO BHKOHYBAaTH CBOIO YAaCTHUHY poOoTH. Y
M03aypOUHUi Yac J0AI0Th MPO YUCTOTY HABKOJHUIIHBOTO CEpeOBHUINa CBOTO PEriOHYy, OepyTh MOCHUIBHY y4acTh y peaiisallii coliadbHO 3HAYYyIUX
HAaBYAJIbHUX MPOEKTiB. Pe3ynmbraTamu, 10 3acBiI4ylOTh MPOAYKTHUBHICTH peanizallii 1€l JiHii, € YCBIIOMIEHHS YYHSAMH BIAMOBIJANBHOCTI 32
pe3yabTaTl HaBYaHHS, SKi MOXYTh Y MailOyTHbOMY BIUIMHYTH Ha PO3BUTOK KpaiHH;, CyMJIIHHE BHKOHAHHS 3aBAaHb y KOMaHJi; palioHajbHe
BUKOPUCTaHHS PEYOBMH; y4acTh y 3aXHUCTi JOBKULIA 1 30epekeHH1 Horo 1i1st cebe Ta MailOyTHIX IOKOJIHb.

3micToBa JiHis «300p0o6’sa i Geznexka» TOPKAETHCS BCiX 0€3 BHHATKY TEM HPOTpPaMU 3 XiMii, OCKUIbKH BUKOPHCTaHHS 3100yTKIiB XiMii
YIPOJOBXK YCHOTO JKUTTS JIIOAMHU TICHO TIOB’S13aHO 31 370pOB’sIM 1 skuTTe3a0e3nedeHHs M. [1ocmimoBHUI pO3BUTOK M€l 3MICTOBOI JIiHIT y 3MiCTi
KypCy Jla€ y4HSIM 3MOTY YCBIIOMUTH, 3 OJHOTO OOKY, 3Ha4eHHsI Xi1Mii JJI1 OXOPOHHU 370POB’S, a 3 IHIIOT0 — MOXJIMBY IIKOAY MPOAYKTIB Cy4acHOi
XIMIYHOT TEXHOJIOTIi y pa3l HEHAJIE)KHOTO BUKOPUCTAHHS 1X.

VY pesynbTaTi peamizaiii mi€i 3MiCTOBOI JIiHII yY4e€Hb NOTPUMYETHCS MpPaBUJI OE3MEYHOrO0 MOBOIKEHHS 3 PEYOBHMHAMH 1 MarepiajlaMd y
naboparopii, moOyTi ¥ MOBKIJUII;, YCBIJOMITIOE 3aJ€KHICTh 30POB’Sl BiJ YHCTOTH BOJM, MOBITPS, CKJIAAy XapyOBHX MPOAYKTIB; HOTPUMYETHCS
3JI0POBOT'O CIIOCOOY JKUTTSL.

3microBa JdiHis «Ilionpuemausicme i pinancosa zpamomuicme) HaLUTIOE YYHIB HA MOOLTI3a1li10 3HaHb, IPAKTUYHOTO JOCBIAY 1 IHHICHUX
YCTAHOBOK y CHUTYyalisiX BHOOpPY 1 NPHUHATTS pilleHb. Y HaBuaHHI XiMil Taki CHTyalil CTBOPIOIOTHCS TiJ Yac IUIAHYBAaHHS CaMOOCBITHBOI
HaBYAJBHOI [ISUTBHOCTI, TPYNOBOI HAaBYAJIbHOI, EKCIIEPUMEHTAIbHOI pOOOTH, BHKOHAHHS HAaBYAJIbHHUX MPOEKTIB Ta iX MNpe3CHTYBaHHS,
PO3B’s3yBaHHS PO3PaXyHKOBHX 1 KOHTEKCTHHUX 3a/1a4, BUPOOJIEHHS BIACHOT MOJIEIII TTOBEIIHKH Y JOBKULII.

Po3kputTs 3MicTOBOI J1iHIT MOTpeOye MO3UTUBHUX MPHUKIAIIB 13 iCTOpIi XiMii, TISTBHOCTI BUYSHUX 1 MIAMPUEMIIB y ramdy3i Ximii, €KOJIorii,
(hapmakoJIorii, 10 3aCBITYYIOTh MOXKJIMBICTh PO3B’SI3yBaHHS HE JIUIIE TEOPETUIHHUX, & ¥ IPAKTUIHUX MPOOJIEeM XiMii 1 XiIMIYHOTO BUPOOHHMIITBA.

VY pesynbrati peamizamii Ii€l 3MICTOBOI JIiHII y4€Hb YCBIJIOMJIIOE€ Ba)JIMBICTh BHUBUEHHS XiMii; OIIIHIOE YCHIXH, JOCSTHYTI Cy4acHUM
CYCHUIBCTBOM Y XIMiuHil Hay1li, po3po0JeHHI croco0iB OiepKaHHs, MepepoOKH 1 3aCTOCYBaHHsS PEUOBUH SIK TaKl, L0 3aJI€KaTh BiJ 3HaHb, YMiHb,
HII[IATUBY 1 MANPUEMIUBOCTI OKPEMUX OCOOUCTOCTEH 1 TPYIl OTHOAYMIIIB; IEPEHOCUTH 1€ CTABJICHHS HA Pi3HI BUIU CBOE€T HABYAIBHOI MisIIBHOCTI,
MOBOKEHHS Y TOBKLJIIi; CB1ZIOMO 00Mpae HanpsM HaBYAHHS y CTApIIii IIKOJIi, BUXOJSYH 3 BIACHUX MOKIMBOCTEH.

Peamnizanis 3micToBuX JiHiM He nepeadavae Oy Ib-sIKOTO PO3IMIUPEHHS YK TOTTMOICHHS HABYAIBHOTO MaTepialy, aje moTpedye MOCHUICHHS
yBaru J10 MeBHUX Horo acnekTiB. [IpoBigHi 11€1, Ha SKUX IPYHTYIOTbCSI HACKPI3H1 3MICTOBI JIHI{, BTUTIOIOTHCSI B HABYAHHI XIMii SIK Y TEOPETUUHOMY
3MICT1 KypCy, TaK 1 B €KCIIEpUMEHTAJIbHINA AISUIBHOCTI Y4YHIB, IiJ Yac pO3B’A3YBaHHA 3aJay 1 3aBJaHb 13 PEaIbHUMHU JaHUMHU (BUPOOHHUYOTO 1
MOOYTOBOTO XapaKTePy); BUKOHAHHS MDKIIPEAMETHIUX HaBUYAJIbHUX MPOCKTIB, POOOTH 3 PI3HUMH JDKEpesiaMu 1H(POpMAIIii; B T03aypOUHU Yac BOHU
peaizyroThCs Mij Yac TEMaTUYHUX THXKHIB, YYacTi B PETiOHATBHUX, BCEYKPATHCHKHUX 1 MDKHAPOIHUX KOHKYpcax (y TOMY YHCI TUCTAHIIHHKX ).
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VY HaByanpHIN mporpami 3 XiMii HacKpi3Hi 3MICTOBI JIiHII BHHECEHO B OKpeMy PYyOpHKy. Y Hili 3a3HAQ4€HO NMUTAHHA, IO JAIOTh 3MOTY
BIJIOBIAHO COPSIMYBATH 3MICT KOKHOT TEMH.

[Iporpama crapioi mKoiM peayizye 3MICTOBI JIiHIT XIMIYHOTO KOMITIOHEHTa OCBITHBOI Tanmy3i «IIpupom03HABCTBO»: PEUOBMHH Ta iXHI
MIePETBOPEHHS, XIMIYHI 3aKOHU 1 METOIU JTOCIIIPKEHHS, HABUYKHA OE3MEYHOTO IMOBOHKEHHS 3 PEYOBHHAMH, CTABJICHHS JI0 €KOJOTIYHUX MPOOJIeM i
PO3yMIHHS XIMIYHOI KapTUHU CBITY, BMIHHS OIIIHIOBATH POJIb XiMii Yy BUPOOHHUIITBI Ta KUTTI ToauHU. CHcTeMa XiMIYHMX 3HAHb BU3HAUCHA 171€€H0
MPUYMHHO-HACTIIKOBUX 3B'S3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€EMOIEPETBOPEHb MPOCTUX 1 CKIAAHMX PEYOBHH 1 TEHETUYHHM 3B'S3KOM
HEOPraHiYHUX 1 OpPraHIYHUX PEYOBUH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHHMX pEakUid po3risfaroTbes 3 YpaxyBaHHSM CyYaCHHMX TEXHOJOTIH
BUPOOHULITBA HOBUX PEYOBHH, MaTEPiajiB i eHeprii.

3MiICT mporpaMu CTPYKTYPOBAHO 3 YpaxyBaHHSIM BIKOBUX OCOOJTMBOCTEH yUHIB 1 4acy, BiIBEICHOTO Ha BUBYCHHS ITPEIMETA.

KinbkicTh TOMWH, BiJIBEIEHUX Ha BUBYCHHS XiMii Ha pIBHI CTaHAApTY, BIANOBiNae HaB4aapbHUM IuiaHam s 10-11 kmaciB 3akimanis
3arajbHOI CEpPeIHBOI OCBITH, 3aTBEpKEHUM MiHICTEpCTBOM OCBITH 1 Hayku Ykpainu (Hakaz MOH Ne  Bix 2017 p. «IIpo BHeceHHS 3MiH Y
Hakaz3 MOH Bix  Ne 995y), a came: y 10 kmaci — 1,5 rogunu, B 11 kiaci — 2 ronMHA Ha THXKICHb.

L{iHHICHI OpIEHTHPH 3MICTY KypcCy XiMil y CTapuIiii mKoJIi HE 3aJIeKaTh BiJl piBHS BUBUYEHHS 1 BU3HAYAIOTHCS CIEM(IKOI0 XiMii K HAYKH.
[TOHATTS «IIHHICTH» BKIIOYAE €QHICTh 00'€KTUBHOTO (caM 00'e€KT) 1 cy0'eKTMBHOTO (BiAHOIIEHHS Cy0'ekTa 10 00'€KTa), TOMY B SIKOCTI I[IHHICHUX
OpIEHTUPIB XIMIYHOI OCBITH BUCTYIAIOTh 00'€KTH, 110 BUBYAIOTHCS B KypCl XiMii, 10 KHX B y4HIB (popMyeThcs LiHHICHE cTaBieHHs. [Ipu npomy
MPOBIIHY POJb BiIIrPalOTh Mi3HABAIBHI IIHHOCTI, OCKUIHKU TOJOBHOIO METOI HABYAIBLHOTO MpeaMeTa «XiMis» € JTOCIIIHKCHHS 1 BHUBYCHHS
MIPUPOJIH.

VYkagadi mporpaMu Mparayyid 30€perty MiTICHICTh 1 CUCTEMHICTh HaBYAJIBHOTO MPEAMETa, Ha OCBOEHHS SKOTO BiJIBEICHO MiHIMaJIbHHUN
HaByaJIbHUM Yac. PerenbHuii B1101p 3MICTY XiMii Ha 0a30BOMY piBHI BUBUEHHS JJO3BOJIUB:

30eperTu 10CTaTHHO IUTICHUH 1 CUCTEMHUHN KypC XIMii;

3BUIBHUTH KypC BiJl HAJAMIPHOI JeTami3alii, 3aTeOpeTU30BaHOr0 1 CKJIQJIHOTO0 HayKOBOT'O Martepiaiy, /Ui BIAMpPAIOBaHHS SKOTO MOTPIOHO
YUMallo yacy;

BKJIIOYMTU JIO KYypCy MaTepial, MOB'I3aHUM 13 MOBCAKACHHUM XHUTTAM JIOJAWHU Ta 3 MalOyTHBOIO MpodeciiiHO MisIbHICTIO 37100yBaya
MOBHOT 3arajbHOI cepe/IHbOi OCBITH, sIKA HE MAaTUME SICKPaBO BUPAXKEHOTO 3B'SI3KY 3 XIMI€I0.

["ooBHE racio, IKUM KepyBaJlucs yKjaaadi mporpamu: « BuBuaemo 3aK0HOMIpHOCTI, a He oKkpeMi pakTm.

CTpyKTypa HaBYAJIbHOI NporpamMu. 3MICT TPOTPaMU OXOIUIIOE PO3JALTIHM, MPHUCBAYCHI BHBUEHHIO XiMii OpPraHiYHUX CIONYK,
y3arajlbHEHHIO, CCTeMaTu3allli Ta NOrIHOIEHHIO 3HaHb 3arajbHoi XiMii, XIMIi €JeMEHTIB Ta y3arajJbHEHHIO 3HaHb 11100 POJIi XiMii y CTBOPEHHI
HOBHUX MaTepiajiiB, PO3BUTKY HOBUX HaIPsIMIB TEXHOJIOT1H, pPO3B’sI3aHHI MPOI0BOJIbYOT, CHPOBUHHOI, EHEPr€TUYHOI, €KOJIOTTYHOT TPOOIEM.

OOpaHo Taky MOCJIIOBHICTh BUKJIAJCHHS HABYAIBLHOTO MaTepialy:

10 xaac. Ilosmopernns nowamxosux nouams npo opeauiuni pevosuru. Tema 1. Teopis 6yoosu opeaniunux cnoayk. Tema 2. Byenesoowi.
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Tema 3. Oxcueenoemichi opeaniuti cnoayku. Tema 4. Himpozenoemicui opeaniuni cnonyku. Tema 5. Cunmemuuni UCOKOMONEKYAAPHI PEUOBUHU |
nonimepui mamepianu Ha ix ocHosi. Tema 6. bacamomanimuicmes ma 36 A3KU MIdHC KA1ACAMU OPSAHIYHUX PEYOBUH.

11 xnac. Tema 1. Ilepioouunutl 3akoH i nepioouuna cucmema XimiuHux enemenmis. Tema 2. Ximiunuil 36’°a30k i 6yooea pevosunu. Tema 3.
Ximiyni peaxyii. Tema 4. Heopeaniuni pewosunu i ixni énacmusocmi. Tema 5. Ximis i npoepec ntoocmaa.

MeToa00TIYHO0 OCHOBOIO Takoi MOOYJAOBH HABYAIBHOTO 3MICTYy XiMii Il PiBHA CTaHAAPTY € iAes 1HTEerpoOBaHOrO Kypcey Ximii —
BHYTPIIIHBONIPEAMETHOI iHTETpallii HaB4aJbHOTO MpeaMeTa « XiMisi».

Ines takoi iHTerpamii AUKTy€ HACTYNHY Y€proBicTh BUBYEHHS PO3AUIIB Ximii: y 10 kilaci BUBYA€ThCS XiMis OpraHiyHUX CHOJYK, B 11 —
3arajibHa XiMisl 1 XiMisl HEOPTaHIYHUX CHONYK. Take CTpyKTypyBaHHs 0OyYMOBIICHO THUM, IO y3arajbHeHHs B 11 kiaci 3MicTy mpeamera J03BOJIsIE
chopMyBaTH y BUITYCKHHUKIB CEPEIHBOI IIKOJIM YSBIECHHS MPO XiMil0, SK MPO IUIICHY HAyKy, MOKA3aTH €IHICTH ii MOHATH, 3aKOHIB 1 TEOPIii,
YHIBEpPCAJIBHICTP 1 3aCTOCOBHICTH 1X 1 B HEOPTaHIYHiH, 1 B OpraHiuHii Ximii.

VY 10 kaaci po3mupeHo Matepian i3 XiMii OpraHiuHUX CIHOJYK, 110 BUBYABCA B OCHOBHIN IIKOMI. Y MepuIiil TeMl pO3IisAaeThCsl TEopis
OyIOBM Opra”HiyHMX CIOJYK SK BUIa (GopMa HAYKOBUX 3HAHb Ta 130Mepis sk sBuimle. Kmacw opraHiyHUX CIIOTYK BHBYAIOTHCA B TeMax
«ByrneBogH1», «OKCUTeHOBMICHI OpraHiyHi cronyku», «HitporeHoBmicHI opraniuli cnoiykm». OKpemi TeMH NPHCBSYEHI CHHTETHYHUM
BHCOKOMOJIEKYJIIPHUM PEUYOBMHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’S3Ky OpraHiYHMX pedoBMH. HanexxHy yBary mpuaiieHo OyZOBI MOJEKYI
OpPraHIYHUX CHOJYK, PO3KPUTTIO B3a€EMHOIO BIUIMBY aTOMiB, IPUYMHHO-HACIIKOBUM 3B’SI3KaM M OYyJOBOIO, BJIACTUBOCTSIMH, 3aCTOCYBAHHSIM
OpPTraHiYHUX PEUOBHH.

3 MeTOI0 TOCHJICHHS pOJi AEAyKILii y HaBYaHHI XiMmil CIOYATKy JalOThCS KOPOTKI TEOpeTHYHI BiAOMOCTI mpo OynoBy, Kiacugikaiiro,
HOMCHKJIATYPY OPTaHIYHUX PEYOBHH, OCOOIMBOCTI peakiliii 3a ix ydactio. CopMOBaHi TAKUM YHHOM TECOPETHYHI 3HAHHSI TIOTIM PO3BUBAIOTHCS HA
(akToNOriuHOMY MaTepiajl Npy BUBYEHHI KJ1aCiB OPraHIYHUX CHOJYK.

B 11 kuaci morimOmo0TECS 3HAHHS 13 3aralibHO1 XiMii 1 XiMIi HEOpPraHiuHUX PEYOBHH, HAOyTi B OCHOBHIM mIKoJi. BuB4aeThcs Ximist
HEMETAJIIYHUX 1 METaJIYHUX €JIEMEHTIB 3TiHO 3 OyJ0BOI IXHIX aTOMIB Ta MICIIEM y MEPIOAUYHIN crcTeMi XiIMiuHUX elleMeHTiB. [lociigoBHO
BUBYAIOTHCSA (13MYHI i XiMIYHI BIACTUBOCTI HAWBaXJIMBIIIMX CIIOJIYK €JIEMEHTIB (3 SKUMHU Y4YH1 3yCTpPIYarOThCS Y MOOYTi, AOBKULII), MpaBHiia
MOBO/PKEHHSI 3 HUMH, OJIep>KaHHsI Ta BUKOPUCTAHHS iX.

Tema «XiMisi 1 Tporpec JIOJICTBa», SAKOK 3aKIHUYETbCA KypeC XiMii, Ma€ y3araJbHIOBaJIbHHUN Xapakrep. Po3kpuBaeTbcs posib XiMii y
CTBOPEHHI HOBHMX MarepiajiB, pO3BUTKY HOBHMX HAIPsMIB TEXHOJIOTiH, pO3B’s3aHHI NPOJOBOJIbYOI, CHPOBMHHOI, €HEPreTUYHOI, €KOJIOT1YHOi
mpo0JieM. Y3arajibHIOKTHCS CBITOTIISIHI TUTAHHS MIOJI0 MiCII XiMil TOMDXK 1HIIUX HAYK PO TMIPHPOJY.

3aBepuIyeTbCsi BUBYSHHS XiMii O3HAHOMIICHHSIM 13 3€JIEHOI0 XIMI€I0 SIK HOBOIO (PiTOCOdi€r0 Cy4acHOTO PO3BUTKY XIMIYHOI 1HIYCTpii,
HayKOBHX JOCIIHKEHBb Ta CBITOTJISIY MOJIOIOTO TMOKOJIHHS XIMIKIB. [ 3aBmaHHs — JOMOMOrTH JIOJICTBY y BIAOOPI TaKWX BUXIAHUX MaTepiaiiB 1
CXEeM TEXHOJIOTIYHHUX TMPOIIECiB, K1 B3arajal BUKIIOYAIOTh BUKOPUCTAHHS OYyIb-IKUX IIKIJIMBUX BUXITHUX PEYOBUH a00 iX YTBOPEHHS B IpOIIECi
BHPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI MPOTYKIIIi.
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JIOCTaTHRO yBaru NpUALISETHCS 1 BUCBITICHHIO METO/[IB HAYKOBOTO MI3HAHHSA B XiMii, pOJIi CIIOCTEPEKEHHS i EKCIIEPUMEHTY .

HaBuanHs ximii nmoTpedye paiioHaIbHOIO 3aCTOCYBaHHs CHOCO0IB /i, MeToAiB i 3ac00iB HaBuyaHHs. OpraHizailii OCBITHBOTO IMPOLIECY
CHOPUATHME BHUKOPUCTAHHS MNEPEBIPEHUX IIKUIBHOIO MPAKTUKOI AKTUBHUX Ta IHTEPAKTUBHUX TEXHOJIOTIH: TPymoBoi poOOTH, MPOOIEMHOTO
HaBYaHHS, JUAAKTUYHHUX IrOp, TPEHIHNOBHUX 3aHATh TOHIO. Y CYyYaCHMX YMOBAX Ba)KJIMBHM METOJMYHUM OPIEHTHPOM € (OPMYBaHHsS B Y4HIB
YMIHHS BUNTHUCH 1 HOTO peai3allis B CaMOCTIHHIN HaBYaNbHIN AisutbHOCTI. [IpiopuTeTHHIA BUOIp METOAMKN HaBUAHHS HAJICKUTh YUUTEIIEBI.

BaxuimBuMm JpkepenoM 3HaHb, 3ac000M ()OpPMYBaHHS MOCHIAHUIBKAX YMiHb 1 HaBUYOK, CTBOPEHHS NPOOJIEMHHMX CHUTYallid, PO3BUTKY
MUCJIEHHSI, CIIOCTEPEKIMBOCTI 1 TOMUTIMBOCTI € XiMiYHMII eKCIIepMMeHT Ta Po3B’si3yBaHHA 3aja4y. ToMy B Iporpami 10 KO>)KHOI TEMH BKa3aHO
BUJIM XIMIYHOTO €KCIIEPUMEHTY W THIHM PO3PaxXyHKOBUX 3a]1ad.

Buxozmsun 3 MOXIMBOCTEH KabiHeTy Ximii Ta Oepydr 0 yBaru TOKCHYHICTh PEUOBHH 1 MpaBWiia O€3MeKd, YIUTENb Ha CBill pO3Cy MOXKe
JIOTIOBHUTH XIMIYHUH EKCIEPUMEHT, SIK JEMOHCTpaLiiHUMA, Tak 1 madoparopHuid. OKpiM LBOTO, YaCTUHY AEMOHCTpALild MOXHA 3IIHCHIOBATH,
BUKOpUCTOBYIOUH 3D-MoemtoBanHs abo BipTyaibHE eKCIIEPUMEHTYBAHHSI.

dopMyBaHHIO KOMITIETEHTHOCTEH YUHIB CIPUSI€ BUKOHAHHS HUMHA HABYAJbHUX MPOEKTIB, OPIEHTOBHI TeMH SKUX (/1711 BHOOPY) HABEJICHO B
OKpeMiil pyOpuIll mporpaMu. YUuTenb 1 y4HI MOXKYTh NMPOTOHYBAaTH 1 BiacHI TeMH. [IpoekTu po3poOJIsSIOThCS YYHSAMHU IHIWBiAyaidbHO ab0 B
rpynax, yu4uTellb MOXe HaJaBaTH KOHCYJIbTAII0 IOJ0 IUIaHYBaHHS, BU3HAUEHHS METH, 3aB/IaHb 1 METOJUKHU JOCIIIPKEHHs, MOLIYKY 1 30MpaHHs
iHpopMalii, KOOPAUHYBATHU XiJl BUKOHAHHSA MpoeKTy. [IpoexTHa poGoTa Moxke OyTH TEOPETUYHOIO a00 €KCIIEPUMEHTAIBHOI0. TpUBaNiCTh IPOECKTY
— pi3Ha: Bil YpOKy (MiHI-IIPOEKT), KiJIbKOX IHIB (KOPOTKOTEPMIHOBHM MPOEKT) A0 POKY (IOBroTepMiHOBHIA). Pe3ynbraTé HOCHIKEHb Y4HI
MIPEJICTaBIAIOTh Y (hOpMi MyIbTHMEIIHHOT TIpe3eHTallii, 1omoBifi (y pa3i HeOOXiTHOCTI — 3 IEMOHCTPAIIEI0 XIMIYHUX JOCIIIB), MOJEINI, KOJIEKIIii,
OyKJIeTy, Ta3eTH, CTATUCTHYHOTO 3BITY, TEMAaTUYHOTO MAacOBOTO 3aXOAy, HAyKOBOro pedepary (i3 3a3Ha4CHHSM aKTyaJbHOCTI TEMH, HOBU3HU 1
MPAKTUYHOTO 3HAYEHHS pPEe3yJbTaTiB JOCHIPKEHHS, BHCHOBKIB) Touwio. [Ipe3eHTaniss i oOroBopeHHs (3aXHCT) IMPOEKTIB BiI0YBAa€ThCS Ha
CreliaJbHO BIABEIEHOMY Yypori abo Mg Yac YpOoKy 3 MeBHOiI TeMH. Po0oTa KOKHOTO BHKOHABISI MPOEKTY OINIHIOETHCS 3a HOTO BHECKOM,
1HIUBITyaIbHO 32 KPUTEPISIMH, 3 SIKUMH YYHIB O3HAHOMITIOIOTh 3a31JIET1/Ib.

YIpoaoBxK poKy y4eHb 000B’SI3KOBO BUKOHY€E OJJUH HaBYAIbHUMN NPOEKT (1HAMBIAyanbHU a0o rpynoBuil) i3 mpeamera. OKpiM bOTO, YUHI
MOKYTb OpaTH y4acTh 1 BUKOHYBATH 3a Oa’kaHHSIM KiJIbKa IPOEKTIB.

EdexTHBHICT OCBITHHOTO MPOLECY MOXKHA IMIIBUIIUTH 3aBJSKH 3aCTOCYBAaHHIO CydyacHHUX iH(opManiiHO-KOMYHIKaliiiHUX TeXHOJIOTII.
Ile cmnpusiTuMe akTHBi3alii Mi3HABaJIbHOI MISJIBHOCTI Y4YHIB, PO3BUTKY iXHBOI CAMOCTIMHOCTI B OINAHYBaHHI 3HaHb, MOCHJICHHIO MO3UTHUBHOI
MOTHBAIlil HABYAHHS Ta JTO3BOJUTH (OpMyBaTH iH(POpMALiHHO-IMN(PPOBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcu aloTh 3MOTY YHAOUHUTH
HaBYAJIbHUN 3MICT, 30KpeMa TOM, 0 CTOCYETbCS BHYTPIIIHBOI Oy/OBM PEYOBMH YM XIMIYHMX IPOLECIB, HEJOCTYIHHUX Ui CIOCTEPEKEHHS B
YMOBax IIK1JIHOT JJabopaTopii.

VY mporpami He 3a3HaYE€HO PO3MOJLUI FOJWH 3a TeMaMH. (7 OTprMaHHS OYIKyBaHUX PE3YJbTaTiB HaBYAJIBHOI MISJILHOCTI YYHIB YYHUTEIb
CaMOCTIMHO BHU3HAUa€ yac, HeOOX1IHUH JUIsl IXHBOTO JJOCATHEHHS Y MeXax BIAMNOBIAHOT TEMH, 3BaXKal0Uu Ha YMOBH (DYHKI[IOHYBaHHS HaBYaJIbHOI'O
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3aKJIaay 1 HaBYaJIbHI MOKJIMBOCTI Y4HIB. YUHTENIb TaKOXK MOKE OOTPYHTOBAHO 3MIHIOBATH TOPSIOK BUBUEHHS TEM i OKPEMHUX NMUTaHb Y MeXKax
omHOTO Kiacy. [lepeHOCHTH BHBUEHHS TEM JI0 1HIIIOTO KJIACy HE JI03BOJISETHCA.
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10 kaac

52 Ton, 1,5 ron

Ha THKICHDb

QOuikyBaHi pe3yJ1bTaTH HABYAHHS

| 3MicT HABYAJBLHOI0 MaTepiaay

IIpakTH4yHA YacTHHA

IToBTOpEeHHS MOYATKOBUX MOHATH PO OPraHiYHi pe4OBUHHA

Y4yeHb/yuyeHUTISA:
3HAHHEBHI KOMIIOHEHT

Hazueae NeCsITh YWIeHiB roMoioriyHoro psny ankaHiB (CHy — CoHyy);

pOo3ymic HANEXKHICTh PEUOBMH 3a IXHIM CKJIAJOM IO BYTJICBOJIHIB,
OKCHUT'€HOBMIiCHUX, HITPOT€HOBMICHHX CIOJYK.

HissinbHiCHUH KOMIIOHEHT

cKaoae

MOJIEKYJISIpHI, CTPYKTYpHI 1 HaImiBCTPYKTYpHI (OpMyJIH MeTaHy Ta JEB’STH
rioro romodnoris (C,Hg — CjoHy,), ereny, eTuHy, MeTaHOIIy, €TaHOITY, TIIIEPOITY,
€TaHOBOI Ta aMiHOETaHOBOI KHCIIOT;

PIBHSIHHS peakiii: TOpiHHs (TOBHOTO OKHMCHEHHS) BYTJIEBOIHIB; 3aMiIIEHHS
U MeTaHy (XJIOPYBaHHS); MPUEIHAHHS Ui €T€HY ¥ eTHHY (TanoreHyBaHHS,
TiIpyBaHHSA); IO ONMHCYIOTHh XIMIUHI BIACTUBOCTI €TAHOBOI KHUCIOTH (B3aEMOIis
3 IHAMKATOpaMM, METaJaMH, JyIaMH, COJSIMH 3 TOUKU 30pY €JIEKTPOJIITHYHOI
JUCOITIAINT).

HinHicHN KOMIIOHEHT

00rpynmosye

3aCTOCYBaHHS METaHy, €TaHy, ETeHy, €eTHHY, METaHOJIy, ETaHOIY, TIIIepoIy,
€TaHOBOI KHCJIOTH;

POJIb OPTaHIYHHX CIIONYK Y KHUBil PUPOII;

OYiHIOE 6N1U6 HA 3I0POB’S 1 TOBKIIISL OKPEMUX OPTaHIYHUX PEUOBHH;

GUCII06TIIOE CYONHCEHHs TIOA0 HEOOXiAHOCTI 3HaHb MPO OPTaHiuHi CIIONYKH
JUIsl X 06€311eYHOr0 3aCTOCYBAaHHS.

Cknan, BJIACTHBOCTI, 3aCTOCYBaHHS
OKpPEeMHUX TIPEACTABHUKIB BYTJICBOJIHIB
(MmeTaH, eTaH, €TeH, eTHH),
OKCHUTCHOBMICHUX (METaHOJ, €TaHOJI,
TIiepod,  €TaHoBa  KHCIOTa) 1
HITPOTEHOBMIiCHUX (amiHOeTaHOBA
KHCJIOTa) OPTaHIYHUX PEYOBHH.

Tema 1. Teopist OynoBu

OpraHiyHMUX CHOJYK

YdyeHb/yuyeHU IS
3HAHHEBHMIT KOMIIOHEHT

noACHIOE

CYTh SIBHIIA 130Mepii;

3aJIeKHICTh BIIACTHBOCTEH PEYOBHH BiJ CKJIaay 1 OyIOBH iXHIX MOJIEKYJ Ha
OCHOBI MOJIOKEHB Teopii OyI0BM OpPraHiuHUX CIIOJYK;

HABOOUmMb NPUKNAOU OPTAHIYHUX CIIONYK i3 TPOCTHUMH, TOABIHHUMH,
MOTPIHHUMH KapOOH-KapOOHOBHUMH 3B’ sI3KaMH.

Teopist Oy10BH OpraHiYHUX CIIOJIYK.
3aJeKHICTh BIACTHBOCTEH PEYOBHH Bil
ckiaay 1 XiMiuyHOI OyIOBH MOJEKYII.
[TousarTss mnpo sBume i3oMepii Ta
130MepH.

KoBanentsi KapOOH-KapOOHOBI
3B’3KM y MOJIEKyJaX OpraHiuHUX
CITOJTYK: MIPOCTHIA, 0JIBIHUH,

Po3zpaxynxoei 3a0aui

1. BuBeneHHs MONEKYISIPHOL
(hopMyIT PEUOBHHU 32 MACOBUMH
JacTKaMH €JIEeMEHTIB.

[lemoncmpauiy

1. Mopneni Monekyl OpraHiYHHX
cnonyk (y Tomy wuumcm 3D-
MIPOCKTYBAHHS ).
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HisnbHiCHUH KOMIIOHEHT

PO3pi3HAE

OpTraHiyHi CIONYKH 3a SKICHUM CKJIaJIOM:
HITPOTEHOBMICHI PEUOBHHU;

BYTJICBOJIHI, OKCHUTEHO- 1

MOTPIAHUI.
Knacuikanist opraniyHuX CHOTYK.

2. Mogeni Monekyn i3omepiB (y
ToMy yucii 3D-npoeKTyBaHHs).

Haeuanvni npoexmu
1. I3omepu y ipupoi.

NpOCTHUH, TOJABIMHNHN, MOTPIHHUI KapOOH-KapOOHOBI 3B’ SI3KHU; 2. Icropis CTBOPEHHS Ta
Xapakmepu3ye cyThb Teopii OyZJOBU OpraHiYHHUX CIOIYK; PO3BUTKY Teopii OynoBu
P036’°a3y€ 3a0aui Ha BUBEICHHA MOJICKYJSIPHOI (OPMYJIM PEYOBHHHU 3a OpTaHiYHUX CIIOJIYK.
MaCOBHMH YaCTKaMHU €JIEMEHTIB, OOTPYHTOBYIOUH 00paHul CIIOCiO PO3B’I3aHHS. 3. 3D-monmemni MOJIEKYJI
HinHicHN KOMIIOHEHT OpraHiYHUX CHOJYK.
yceioomnioe  HEOOXiZAHICT  3HAHHA  BJIACTUBOCTEH  PEYOBMHM IS
BCTAHOBJICHHS 11 BIUTUBY HA BJIACHE 3/IOPOB’S 1 JOBKIJIIS,
GUCI06TII0€ CYOICEHHA TIPO 3HAUEHHS Teopii OyJJOBU OpPraHiuyHHUX CIIOIYK IS
PO3BUTKY OpraHidHOI XiMii;
pooums 6uCHO6KU TIPO 0AaraTOMaHITHICTh OpPTaHIYHMX CIIOJIYK Ha OCHOBI
Teopii XiMiuHO1 OyIOBH.
Hackpizni 3micmogi ninii
Exonociuna 6esnexka i cmanuii po3eumox.
3aneXHiCTh BIACTUBOCTEH PEYOBHH Bifl CKIIAAY 1 XIMIYHOI OyZOBU MOJIEKYJI.
Tionpuemnusicmv i Qhinarcosa spamomuicno.
3ajeKHICTh BIACTUBOCTEH PEUOBHH BiJ CKIIAAy 1 XiMiUHOT Oy10BH MOJIEKYIL.
Po3B’s13yBaHHs pO3paxyHKOBHX 3aa4 HA BUBEACHHS MOJICKYJISIpHOI ()OPMyNIH PEYOBUHHM 32 MACOBUMH YaCTKAMU €JIEMEHTIB.
Tema 2. ByrjeBoaHi
YdeHnn/ydeHuns: Knacudikariis ByrieBoHiB. Po3zpaxynkosi 3a0aui
3HAHHEBHIT KOMIIOHEHT AJIKaHH. 3aranbHa ¢dopmyna | 2. BuBeneHHs  MONEKYJSPHOT
Ha3zusace AKaHIB, CTPYKTYypHa 13omepis, | popmymu PEYOBHHH 3a
QJIKaHW, AJIKSHH 1 aKIHU 32 CHCTEMAaTHYHOI0 HOMEHKJIIATYPOIO; CHUCTEMaTHYHa HOMCHKJIIATypa. 3arajJbHOIO0 ¢dopmyoro
3arajibHi (YOpMYJIH aJIKaHiB, aJKeHiB, aJKiHiB; XiMi4HI BTaCTHBOCTI aJIKaHiB. TrOMOJIOT1YHOTO pany Ta
(hi3muHi BIacTUBOCTI OCH3EHY; Aakenu i ajkiHu. 3aranpHi Ta | TYCTHHOIO abo BiJTHOCHOTO
MOACHIOE CYTh CTPYKTYPHOT 130Mepii BYTJICBO/HIB, MOJIEKYJISIpHI ~ OpMyNH  ajJKeHiB 1 | TYCTHHOIO.
Po3ni3nac CTpyKTYpHI i30MepH NEBHOT pEUOBHHU; AJIKiHiB, CTPYKTypHa i3omepis, | 3. BuBeneHHS  MONEKYISpHOI
HaAgoOUmMb NPUKIAOU CHUCTEMaTHYHa HOMEHKJIATypa. ¢bopMynu pPEYOBHHHM 3a Macolo,
HacHUYEHUX, HEHACHYCHHUX 1 apOMaTHYHUX BYTJIEBOJHIB; XiMigHI BJIACTHBOCTI €TeHy Ta | 00’eMoM abo KIUTBKICTIO
CTPYKTYpHHX (OPMYJT i30MepiB aJIKaHiB, aJKEHIB 1 aJIKiHiB. eTUHY. pEUYOBUHHI peareHriB abo
HissinbHiCHUHA KOMIIOHEHT Apenn. beH3eH: MOJEKyIsSpHA 1 | MPOAYKTIB peaKilii.
PO3Pi3HAE BYTIICBOIHI PI3HUX TOMOJIOTIYHUX PS/IiB; CTPYKTYpHa dhopmyn, Gizuudi | Jemoncmpauii
cKnaoac BJIACTHUBOCTI. 3. BigHomeHHs HACUYEHHUX

Ha OCHOBI 3arajbHO1 (OPMYIH MOJIEKYJISPHI POPMYIH BYTJICBOJHIB IIEBHOTO
TOMOJIOTIYHOTO PAIY;

XiMiuHi BIaCTUBOCTI OCH3CHY.
Metonu ofiepKaHHs allKaHiB, CTCHY,

BYIJICBOJIHIB JI0 JIYTiB, KHCIIOT.

Haesuanvui npoekmu
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MOJIEKYJSIPHY 1 CTPYKTYpHY (popMyin OeH3eHy;

CTPYKTYpHi OpMyJIH aiKaHiB, aJIKEHIB 1 AJIKiHIB;

CTPYKTYpHi (hOpMyITH 130MepiB alKaHiB, aIKEHIB 1 aJKiHIB 32 MOJEKYJISIPHOIO
(hopMyJI0T0 CTIOTYKH;

PIBHSHHS peakiii, sIKi OMUCYIOTh XiMiUHI BIIACTHBOCTI ajKaHiB (TEPMIUHUIMA
pO3KIIaz, i30MepH3aLlis, TaIOTeHyBaHHA), €TEHY 1 €TUHY (YacTKOBE OKMCHEHHS,
MIpUETHAHHASA TaJIOTEHOBOJHIB, Tiparailis), OeH3eHy (TOpiHHS, ralloreHyBaHHS,
TiIpyBaHHA), OJEpKaHHS ankaHiB (TiIPyBaHHS aJKeHiB, AaNKiHIB), €TEHY
(merigpyBaHHSI €TaHy), €TUHY (AETiIpyBaHHS €TaHy, €TeHy, TiApOJi3 KambLii
arneTuieniny), 6enseny (i3 eTuHy, JAeTiIPYBaHHS H-TEKCaHYy);

Knacugikye

BYTJIEBO/IHI Pi3HUX TOMOJIOTIYHUX PSIIIiB, HOpi6HIO€ TXHI OYHOBY 1 BIACTUBOCTI;
xapakmepusye

XIMIYHI BJJaCTHBOCTI aJKaHiB, €TEHYy Ta €THHY, OCH3EHY, CTIOCOOH OfepKAHHS 1X;
yCcmamnoenoe
3B’SI3KM  MDK  CKJIIQJoM, OyJIOBOIO,  BJIACTUBOCTSMH, 30CpIraHHSAM,

TPAHCIIOPTYBaHHAM 1 3aCTOCYBaHHSM BYTJIEBOJHIB Ta IXHIM BIUTUBOM Ha
JIOBKI1JLIIS,

B3a€MO3B’I3KH MK TOMOJIOTIYHUMH PsiIaMH BYTJICBO/IHIB;

oompumyemupcs

MpaBuyI OE3MEYHOr0 TIOBODKCHHS 3 BYTJICBOMHSAMH 1 IXHIMH TMOXITHUMH Y
noOyTi;

po36’azye 3aoaui

Ha BHUBEAEHHS MOJEKYJISIPHOI (pOpMyJIM PEYOBHHH 3a 3arajibHOI0 (PopMyIIor
TOMOJIOTIYHOTO PSIy Ta T'YCTHHOIO a00 BITHOCHOIO T'YCTHHOIO;

Macolo, 00’€MOM a00 KiJIbKICTIO PEYOBUHH peareHTiB abo MPOAYKTIB peaxiii,
OOTpYHTOBYIOUH 0OpaHHii CIIOCiO po3B’sI3aHHS.
LinHicHN KOMIIOHEHT

PoOumb 6UCHOGKYU OO BIACTHBOCTEH PEYOBMH Ha MiJCTaBi IXHBOI OYIOBU
i Ipo OyIOBY PEUOBHH Ha TIi/ICTaBi IXHIX BIIACTHBOCTEH;

YC8iOOMII0€ HEOOXITHICTh 30epeKCHHS MOBKUUIA IMJa dYac OJepXKaHHS 1
3aCTOCYBaHHS BYTJICBO/IHIB;

00Ipynmoeye 3aCTOCYBaHHS BYTJIEBOIHIB IXHIMH BIaCTHBOCTSMU;

ouinoe

MOXEKHY HEOE3IEUHICTh BYTJICBOIHIB;

€KOJIOT1UHI HACIiJKU MOPYLICHHS TEXHOJOTi NOOyBaHHA i 3acCTOCYBaHHS
BYTJIEBOJIHIB Ta TXHIX MOXiIHHX;

GUCJI06110€ CYOICEeHHA TIPO 3HAUCHHS 3ac00iB 3aXUCTy POCHHH 1 iXHill BIITUB

CTUHY, OcH3eHy.
BYTJIEBOJIHIB.

3acTtocyBaHHS

4. OKTaHOBE 4YHCIO Ta IKICTh

OCH3UHY.

5. lleraHoBe 4HWCIIO AM3CIILHOTO
MaJIMBa.

6. ApoMaTi4Hi  CIIOTyKH  HaBKOJIO
HAac.

7. CMor SIK XIMIYHE SIBHIIIE.

8. KokcyBaHHsI ByriJuist: IPOYKTH Ta
1X BUKOPUCTAHHSL.

9. bioras.

10. BrinB Ha JOBKILIIS
BYIJICBOJIHIB Ta TXHIX MOXITHHX.
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Ha 3JI0pOB’ s JTIOACH Ta MOBKULIS 32 IX HENIPABUILHOTO BUKOPHCTAHHSI.

Hackpizni 3micmosi ninit

I pomadsncoxa sionogioamsticnms. 300pos s i besnexa. Exonoeiuna besnexa i cmamii po3eumox
3HadeHHs 3ac00iB 3aXHUCTy POCIIHH 1 iXHiH BIUIMB Ha 370pOB’S JITOICH Ta JOBKULIA 3a iX HEMPABHIIBHOTO BUKOPHUCTAHHS.
3a0e3neyeHHs 30epeKeHHs JOBKULIA MTiJ] Yac oJiepKaHHs, 30epiranHs, TPaHCIIOPTYBaHHSI i 3aCTOCYBaHHsI ByTJIEBOJIHIB Ta IXHIX MOXiIHUX

Tionpuemnusicmo i ghinancosa spamomuicnvy
Opep:kaHHA aJKaHIB, €TEHY, €THHY, OEH3€eHY, X 3aCTOCYBaHHSI.
B3aemM03B’ 430K MiX BYTJIEBOJAHIMHU.

Po3p’s3yBaHHs pO3paxyHKOBUX 337ad Ha BUBEJCHHS MOJICKYJISIpHOI (POpMYJiM PEUOBMHM 3a 3arajibHOI0 (DOPMYJIOK) TOMOJIOTIYHOrO PsAAYy Ta T'yCTUHOH abo
BIJHOCHOIO TYCTHHOIO; 32 Macor, 00’eMOM a00 KITbKICTKO PEUOBHHH PEarcHTIiB a00 MPOAYKTIB peaKilii.

Tema 3. OKcMTeHOBMIiCHI OpraHiuHi cnmoJayku

Y4yeHb/yuyeHU IS
3HaHHEBUIT KOMIIOHEHT

Hazueae

3aranpHi (GOpMYIH Ta XapakTepucTUdHI ((PYHKITIOHANBHI) TPYNH CIHPTIB,
QJIbJIETi/iB, KAPOOHOBUX KHCJIOT, €CTEPIB;

32 CHCTEMaTHUYHOK) HOMEHKIATYpOK CIHPTH, ajbJAeriid, HaCUYeHi
OJTHOOCHOBHI KapOOHOBI KHCJIOTH, €CTEPH;
NOACHIOE

BIUIMB XapaKTepHCTHUYHOI (PyHKIiOHAMBHOI) rpynud Ha (i3W4Hi i XiMidHI
BJIACTUBOCTI OKCUTCHOBMICHUX OPraHIYHUX CIIOJNIYK;

BOJHEBOTO 3B’s3Ky Ha (Pi3WYHI BIACTHUBOCTI OKCHTEHOBMICHUX OPTaHIYHUX
CIIOJYK;

Haeooums npuKIadU

CITUPTIB, AQIbIETiMiB, HACHUYEHUX OJHOOCHOBHUX KapOOHOBUX KHCIIOT,
ecTepiB, )KUPIB, BYIJIEBOIIB 1 IXHI TpHUBialbHI Ha3BH;

MOLIMPEHHSI OKCUI'€HOBMICHMUX OPraHiYHUX CHOJYK y MPHPOIi 1 Xap4oBUX
MIPOAYKTAX.
JAisnbHiCHUH KOMIIOHEHT

po3pizHae

HacW4eHI 11 HEHaCU4eHi )KHUPH;

MOHO-, TH-, TIOJIiCaxapuIu; peakiii ectepudikarii;

CnupTu. ITonsTTs po
XapaKTEepPUCTUYHY (pyHKIIOHATEHY)
rpymny. ['iZpokcuiipHa XapakTepuCTUIHA
(byskmionanpra)  Tpyma.  Hacwueni
OTHOATOMHI ~ CHOHUPTH: 3arajbHa Ta
CTPYKTYpHi ¢bopmyin, i30Mepis
(TIpomaHoJTiB i OyTaHOIMIB),
CUCTEMaTHYHA HOMEHKJIATypa.

BonneBuii 3B’430K, HOro BIUIMB Ha
(hi3MYHI BIIACTUBOCTI CIIUPTIB.

XiMiyHl BJIACTMBOCTI HACHYEHHUX
OolHOATOMHUX  crnupTiB.  OnepikaHHS
€TaHoIy.

[TorsATTs TIpO OGararoaToMHI CIHPTH
Ha TPUKIAJi TIilepoiy, HOoro XimiuHi
BIIACTHBOCTI.

®enou: cxman i OymoBa MOJEKyIH,
(i3W4HI Ta XIMiYHI BJIaCTHBOCTI.

Aabpaerimn. Cxian, OyaoBa MOJICKYIT
ANBJETIIB. AJIbJIeTiTHA XapaKTePUCTH-
Ha (pyHKIIOHANBHA) TPyTa. 3arajbHa Ta

Po3paxyukosi 3adaui

4. OOuucneHHsS 3a XIMIYHUMHU
PIBHSIHHSIMU KUJTBKOCTI PEYOBHHH,
Macu abo 00’eMy 3a KITBKICTIO
pEYOBUHH, Macow abo 00’emMoM

peareHry, IO MiICTUTb MEBHY
YaCTKY JIOMIIIOK.

Jemoncmpauii

4. OxkucHeHHS €TaHOIy o
eTaHaJo.

5. OKUCHEHHS METaHaJI0
(etanamto) aMOHIaYHUM
po3unnoMm apreHtym(l) okcugy
(BipTyaspHO).

6. OKHCHEHHS METaHaII0
(eranaito) CBIKOOJEp)KaHUM
kympym(1I) TiAPOKCHIIOM
(BipTyaspHO).

7. O3HalioMJIeHHsT 31 3pa3kamu
ecTepiB.

8. BigHOIIEHHS XKHUPIB 10 BOJM Ta

Knacugikye CTPYKTYpHI (GOpPMyIM, CHCTEMAaTHYHA | OPraHiYHUX PO3ZYMHHHKIB.
OKCHI'C€HOBMICHi OpraHiyHi CIIOJIYKH 32 XapaKTepUCTUUHUMHU I'PyTaMH; HOMEHK/IaTypa 1 ¢i3uuHi BracTuBOCTi | 9. JloBeleHHS  HEHACHYEHOIrO
cKknaoae ANBJIETi IiB. XapakTepy piaxux KHUPIB
MOJICKYJIIpHI 1 CTPYKTypHI (GOpPMYJIHM CHHPTIB, (EHONy, aNbJIeTiliB, XiMi4HI BJIACTUBOCTI €TaHaJI0, HOoro | (BipTyasbHO).
HAaCHYECHUX OJHOOCHOBHHMX KapOOHOBMX KHUCIIOT, €CTEpiB, KHUPIB, BYIJIEBOAIB (32 | OJepKaHHSI. 10. OKUCHEHHS TJIIOKO3U
HAa3BaMH 1 3arallbHUMH (POpPMYyIIaMH BiJTIOBITHIX TOMOJIOTIYHHX PSIIB); Kap6onosi KHCJIOTH, X | aMoHIauHUM PO3UYNHOM
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PIBHSHHS pEaKIii, $AKi ONUCYIOTh XIMI4HI BJIACTHBOCTI HACHYEHHUX
OJIHOATOMHHX CIHUPTIB (ITOBHE 1 YaCTKOBE OKMCHEHHS, JIETi[paTallisi, B3aEMOJIis
3 JIyXKHAMH METaJaMH, TiJPOTEH TraJoTreHiJaMu), TINepoiy (IOBHE OKUCHEHHS,
B3A€EMOIIA 3 Ty)KHUMH MeTayiamu), (peHomy (B3aeMomis 3 JIy>KHUMH METaJaMH,
JlyraM, OpOMHOIO BOJIOIO), €TaHa/llo (YaCTKOBE OKHMCHEHHS 1 BiJIHOBJICHHS),
OJHOOCHOBHUX KapOOHOBHMX KHCJIOT (B3a€MOZisl 3 IHAMKATOpaMu, METallaMH,
JyTaMu, COJIIMH, CIUPTaMH ), ecTepiB (T1poi3), )KupiB (TiAPyBaHHS Ta Ty KHHHA
Tipoii3), TIIIOKO3W (YacTKOBE OKHCHEHHS, BiJHOBJICHHS BOJHEM, OpOJIHHS
CIHPTOBE 1 MOJIOYHOKHUCIIE), caxapo3H, KPOXMaI0 i LEN0I03U (MOJIEKYIIApHi
PIBHSIHHSL TiApOINi3y), OJepXaHHS eTaHouy (Tigparamiss eTeHy, OpOmiHHA
TJTFOKO3HM), €TAaHATIO (TiapaTtarlisi eTHHY, OKHCHEHHS €TaHOITy), €TaHOBOT KHCIIOTH

(OKMCHEHHSI eTaHalI0, €TaHody), (OTOCHHTE3y, YTBOPEHHS CaxaposH,
KPOXMAJTIO 1 TENFONIO3HU Y TIPUPO ;
nopisnioc

OyZOBY 1 BJIACTHBOCTI CIIONYK 3 PI3HUMH XapaKTePUCTHUYHHUMHU TPYIaMH,
OJHOATOMHHMX CITUPTIB 1 (heHOITy, KPOXMAJIIO 1 HEII0I03H;

XiMIYHI BJaCTHBOCTI HACHYECHHUX OJTHOOCHOBHHX KapOOHOBHX i HEOPTaHITHHX
KHCJIOT; BIACTUBOCTI HATYPaJIbHUX 1 INTYYHUX BOJIOKOH;

xapakmepusye

XiMi4HI BJACTMBOCTI OJHOATOMHHX HACHYEHHX CIIHPTIB, €TaHAIIO,
HAaCHYCHUX OJHOOCHOBHHUX KapOOHOBHX KHCJIOT, ECTEPIB, JKUPIB, ByTICBOIIB;

CIOCOOHM O/ICp)KaHHS E€TaHONy, €TaHaNI0, €TaHOBOI KHCIIOTH, TIIOKO3H,
caxapo3H, KpOXMAJIO 1 LIEJI0JI03H;

npozno3ye

XIMiYHI BIIACTHBOCTI OKCUT€HOBMICHHX OpPraHiuYHHX CIHOJYK HA OCHOBI 3HaHb
PO BJIACTUBOCTI XapaKTEPUCTUIHUX ((YHKLIOHANBHUX) TPYTI;

YCMAHO6II0€

MIPUINHHO-HACTIIKOBI 3B’S3KM MK CKJIaIoM, OYIOBOIO, BJIACTUBOCTSIMHU,
3aCTOCYBaHHSM 1 BIUIMBOM Ha JOBKIJUIS OKCHT€HOBMICHUX OPTaHigYHHUX CIHOJYK;

TEHETHYHI 3B’ A3KH MK OKCUT€HOBMICHUMH OPT'aHIYHUMH CHOTYKaMH;

6UAGTAE

HAsIBHICTH aJIbJICTI/iB, KAPOOHOBHUX KUCIIOT, TIIFOKO3H;

00OMPUMYEMbCA RPAGUT

0E3ITeYHOTr0 MOBOKECHHS 3 OPTaHIYHIMH PEYOBUHAMHU;

obuucnioe

3a XIMIYHUMH pIBHSHHSAMH KUIBKICTH PEYOBMHHM, Macy abo o00’eM 3a
KITBKICTIO pEYOBHUHH, Macoio a00 00’ €MOM peareHry, 10 MiCTUTh IEBHY YacTKY
JIOMIIIIOK, OOTPYHTOBYIOUH OOpaHMii cIoci0 po3B’si3aHH,;

MOIIUPEHHS B MPUPOI Ta KiIacupikarris.
KapOoxkcumnbna XapaKTepUCTUIHA
(pynxuionansHa) rpyna. Cknaz, OyzoBa
MOJIEKYJ HACHYEHUX OIHOOCHOBHHUX
KapOOHOBHMX KHCJIOT, IXHS 3arajbHa Ta
CTPYKTYpHi ¢dopmynu, i3omepis,
crcTeMaTHIHa HOMEHKJIaTypa i ¢i3udHi
BJIACTUBOCTI.

XiMiyHI  BJIACTUBOCTI  HACHYCHUX
OTHOOCHOBHHUX KapOOHOBUX  KHCIIOT.
Peaxrtist ectepudikartii.

Onep>kaHHs €TaHOBOI KUCIIOTH.

Ecrepu, 3aranbHa Ta CTPYKTYpHi
dhopmynn, CHCTEMaTHIHA
HOMEHKJIaTypa, BJIACTUBOCTI.
Iagpomnis ectepis.

XKupu sK IpencTaBHUKH eCTepiB.

¢iznuHi

Knacugikanis skupiB, ixHi XimidHI
BJIACTHBOCTI.

ByrieBoau. Knacudikaris
BYTJICBOJIIB, iX YTBOPEHHS U MOIIHPECHHS
y IPHPOII.

I'moko3a: MonekynsipHa GopmMyia Ta
ii BigkpuTa popma. XiMidHi BIaCTHBOCTI
TITIOKO3H.

Caxapoza, KpoxMmaib 1 MLeIro03a:
MOJICKYJIApHi (hOPMYITH, TiIpoTi3.

aprentym(I) OKCHUY (3a
BiJICYTHOCTI peareHTiB -
BIPTYaJIbHO).

Jabopamopni oocniou

1. BusineHHst OpTaHiuHUX

KHCJIOT Y Xap40BUX NPOAYKTaX.

2. OKHUCHEHHA TIIFOKO3H
CBIXKOOJIEPIKaHUM kynpym(II)
Tl IPOKCHIOM.

Ilpaxmuuni pooomu

1. Po3B’s13yBaHHSA ~ eKCIIEpUMEH-
TATLHMUX 3a7a4.

Haeuansni npoexmu

11. Exomnoriuna 0e3IeuHICTh

3aCTOCYBAHHSI 1 OZiepKaHHS (PEeHOTY.

12. BusiBieHHs (henomny B
eKCTpaKkTi 3eneHoro 4yarm abo
ryarti.

13. ByrmeBomn 'y Xap4oOBUX
MPOAYKTax: BUSIBJICHHS i

OloJtoriyHe 3HAYCHHS.

14. Aédiaiedoar 668806.

15. Harypanbhi BOJIOKHA
POCIMHHOTO TIOXOJKCHHS: iXHI
BIIACTUBOCTI, i Ha OpraHi3Mm
JIFOJTUHH, 3aCTOCYBaHHSI.

16. ltyyni  BoOJIOKHA: ixHE
3acTocyBaHHS y moOyTi Ta
MIPOMHCIIOBOCTI.

17. Erepu Ta ecrepu B
KOCMETHII.

18. Biogn3enbHe maibHE.
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po3e’azye

eKCTIIepUMEHTaJIbHI 3a1a4i, 00T PYHTOBYIOUH 00paHHid CIIOCIO PO3B’ sI3aHHS.
inHicHH# KOMIOHEHT

PoduUmb BUCHOBKU

IIOZI0 BJIACTHBOCTEH OKCHUTCHOBMICHMX OpPraHIYHHUX PEUOBUH Ha IiJICTaBi
ixHpoi OynoBHM i mpo OyAOBY OKCHT€HOBMICHHX PEUYOBMH Ha MiACTaBi IXHIX
BIIACTHBOCTEH; Ha OCHOBI CIIOCTEPEKEHb;

yceioomnioe

B3a€MO3B 130K CKJIamy, OyznoBw, BJIACTHBOCTEH, 3aCTOCYBaHHS
OKCUTE€HOBMICHHUX OPTaHIYHHAX PEYOBUH 1 IXHBOTO BIUIMBY Ha TOBKIJIIS;

HEOOXITHICTh OXOPOHH JOBKUUIA BiJl TPOMHCIIOBUX BITXOIIB, IO MICTATH
(enou;

BUCII06IIIOE CYOHCEHH

IOI0 BIUIMBY MPOAYKTIB OPraHIYHOTO CHHTE3Y Ha 3JI0POB’S JIIOIWHU Ta
€KOJIOTIYHHUI CTaH JOBKIJIJIS,

Dpo36’°azyc npoodiemy

BIIACHOTO pAaIliOHAIIFHOTO XapdyBaHHA Ha OCHOBI 3HAHb IPO KUPU 1
BYTJICBOJIN;

OUinIO€

OioJoriuHe 3HAYEeHHS )KHUPIB 1 BYTJIEBOMIB TSl Xap4UyBaHHS JIFOIUHU;

palioHaJbHE CITiBBIIHOIICHHS B)KWBAHHS POCIMHHUX Ta TBAPUHHUX >KHPIB,
nepeBary ofsry 3 HaTypajJbHHUX TKaHUH;

0e3MeYHiCTh OPraHiYHUX PEUOBHH 1 MpHiiMae OOIPYHTOBaHE PILIEHHS MO0
1XHBOTO BUKOPHUCTAHHS.

Hackpizni 3micmogi 1inii
I'pomaosimcera 6ionosioanvricmo

Opep>kaHHS €TAHOIY, €TaHAIIO.
300pos s i besnexa. Exonoeiuna be3nexa i cmanuil po3euUmox

Bionoriune 3HaueHHS )KUPIB 1 BYTJIEBOIIB JIsl XapuyBaHHs JIIOJHU.
Hionpuemnugicms i ¢inancosa epamomuicms .

OnepskaHHS €TaHOJTy, €TaHAJIIO.

Peakuist ectepudikartii.

OOuncneHHs 3a XiMIYHIMHU PIBHSAHHSIMH KUTBKOCTI pEUOBHHH, Macu ab0 00’e€My 3a KUIBKICTIO PEYOBHHH, Macolo a00 00’€MOM peareHTy, 0 MiCTUTh IIEBHY

YaCTKY JIOMIIIOK.

Tema 4. HiTporeHoBMicHi opraHiuHi cnoJyku

YdyeHb/yuyeHUIISA: Hacuueni W apomaTruuni aminu: | Jemoncmpauii
3HAHHEBHI KOMIIOHEHT ckirag 1 OymoBa Monekyn, HasBu | 11. Bzaemonis aHiiHY 3
Hazueac HAWOPOCTIMIMX 32 CKJIAJOM _ CIIOJNYK. | XJIOPUIHOIO KHCIIOTOIO
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3araipHi (GOpMYJIH Ta XapakTepucTHuHI ((YHKIIOHANBHI) IPyNy aMiHIB Ta
aMIHOKHUCJIOT;

HOSACHIOE

CTPYKTYpHi (GOPMYJIH aMiHIB Ta aMiHOKHCIIOT; aM(pOTEPHICTh aMiHOKHCIIOT;

3MICT TOHATH: XapakTepucThyHa ((QyHKIiOHAJIbHA) aMiHOTpyNa, MENTHIHA
rpymna, MoJinenTHz;

HagoOumy NPUKIAOU

aMIHiB, aMiHOKHCIIOT, OiJIKIB.

HissinbHiCHUH KOMIIOHEHT

po3pizuae

HacW4eHI i apoOMaTH4HI aMiHHU;

cK1aoae

MOJIEKYJISIDHI Ta CTPYKTYpHI (pOPMYJIM aMiHIB Ta aMiHOKHCIIOT 32 Ha3BaMH i
3aragpHUMHU (HOPMYyTIaMu;

PIBHSHHS peakiliii, IKi OMUCYIOTh XiIMI4Hi BIIaCTHBOCTI MeTaHaMiHy (TOpPiHHS,
B32€EMO/IiSI 3 BOJIOIO 1 XJIOPHUTHOK KUCIIOTOIO), aHUTIHY (B3aEMOIIS 3 XJIOPUIHOIO
KHCJIOTOI0, OPOMHOIO BOJIOIO), aMiHOETAaHOBOI KHCIIOTH (B3a€MOIis 3 HaTpii
T1IPOKCUIOM, XJIOPHIHOKO KHCJIOTOIO, YTBOPEHHS IHIIENTHIY) Ta OJCP)KaHHS
aHUTiHY (BiTHOBJICHHS HITPOOCH3CHY);

Knacugikye

HITPOTEHOBMICHI OpraHivHi CIIOJTYKH 3a XapaKTEPUCTHIHUMU
(pyHKIIOHANTEHIMH) TPYTIAMU;

npoznosye

XiMIYHI BIACTUBOCTI aMiHOKHCIIOT, 3yMOBIICHI 0COOMBOCTAMHU OyIOBH IXHIX
MOJIEKYT,

xXapakmepusye

XiMi4HI BIACTHBOCTI MeTaHaMiHy, aHIUJIiHy, aMiHO€TAaHOBOI KHUCIIOTH 1 OLIKIB
(Tigponi3, KOIBOPOBI peaKilii);

010JI0TI4HY POJIb AMIHOKUCIIOT, OLJIKIB;

YCHAHO6TI0€

MIPUIMHHO-HACTIAKOBI 3B’S3KH MK CKIAIoM, OYIOBOIO, BIIACTHBOCTSIMHU
HITPOTEHOBMICHUX OpPTaHIYHUX CIIONYK;

oompumyemobcss  npaeun  OS3MEYHOTO IIOBO/UKCHHS 3  OpraHiYHUMHU
pEYOBHHAML.
LinHicHN KOMIIOHEHT

YCei0oMI0€

BIUIMB aHUTIHY Ta HOro mOXigHWX (BOTHEHEOE3NEeUYHICTh, MOJPAa3IIUBICTH,
OTPYHHICTH) HA JOBKLUIJIS T4 OPraHi3M JIIOIHHH;

Bynosa aminorpymm.

AMiHM  SK OpraHi4Hi  OCHOBH.
XiMigHi ~ BJACTUBOCTI  METaHaMiHY,
aHiTiHy. Onep)KaHHs aHUTiHY.

AMiHOKHCJIOTH: CcKIah 1 OyzaoBa
MOJIEKYJ, 3arajJibHi 1  CTPYKTYpHI
¢dhopmynu, xapakrepucTudHi ((pyHKITIO-
HaJTbHI) rpyny, CHCTEMaTHYHA
HOMeHKnaTypa.  llenTmgHa — rpymna.
XiMigHI BIACTHBOCTI aMiHOETaHOBOI
kuciotu. [lentuan.

Binku Sk BHCOKOMOJEKYISAPHI
crionykd. XiMiuHI BIIACTHBOCTI O1JKiB
(6e3 3amucy piBHSIHB peakIliif).

(BipTyaspHO).
12. B3aemogis aHUTiHY 3
OPOMHOIO BOJOKO (BIpTyalIbHO).

Jabopamopni oocniou
3. biyperoBa peaxiisi.
4. KcanTonpoTeiHoBa peakilis.

Haeguanvni npoexmu

19. HatypanpHi BOJIOKHA
TBAPUHHOTO TMOXOJPKEHHS: IXHi
BIIACTHBOCTI, Jis Ha OpraHizMm
JIIOJIUHH, 3aCTOCYBaHHS.
20. AHiTiH —  OCHOBa
BUPOOHHUITBA OAPBHHUKIB.
21. CunTes OiKiB.

22. 306amaHcoBaHE XapyyBaHHSI —
3aropyKa 37J0pOBOTO JKUTTA.
23. BuBenenusa
OpPTaHIYHOTO MTOXOHKCHHS.

JUTSE

TIIM
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BUCTLOGTIIOE CYOHCEHHA

Mpo BIUIMB OKPEMHUX HITPOTCHOBMICHHUX OpPraHiYHHMX CIONYK Ha OpraHizM
JIFOTUHY,

oorpynmosye

3aCTOCYBaHHS PEUOBHH IXHIMH BIaCTHBOCTSIMU;

ouinIe

010/10T1YHE 3HAYEHHS aMIHOKHMCIIOT 1 O1IKiB;

p036’°a3ye npoonemy

BJIACHOTO PALliOHAIILHOTO XapyyBaHHs HAa OCHOBI 3HaHb NP0 O1ITKY;

PpoduUmb 6UCHOBKU

PO BIACTHUBOCTI aMiHIB, aMIHOKHCIOT Ta OiNKiB, BUXOIIYN 3 OyIOBU
MOJIEKYJI PEYOBHH, i IPO OYJIOBY PEUYOBUH, BUXOJSIYU 3 TXHIX BIACTUBOCTECH; Ha
OCHOBI CIIOCTEPEKEHb.

Hackpizui smicmoei ninii

300pos st i beznexa. I pomaosmcoka sionogioansricme. Exonoeiyna besnexa i cmanuiii po36Umox.

AN ANA L 7

Iadacia+i*iol aité%io oa é1al 16aied 4éy épaeéié oa 101+op+ial hadaaiaeua.

Hionpuemnusicmo i ghinancosa spamommicne
OnepsxaHHs aHITIHY.

Tema 5. CHHTETHYHI BUCOKOMOJIEKYJISIPHi peYOBUHHU i MoJIiMepHi MaTepiajau Ha iX OCHOBI

Y4yeHb/yueHnns:
3HaHHEBUIT KOMIIOHEHT
nOACHIOE
CYTb MOHSITTS MOJIIMED;
peakuiii momiMmepusamii i
TIOJTIMEPIB;
HAeoouUms NPUKIAOU
CUHTETUYHHX BHCOKOMOJCKYJISPHUX PEUYOBHH 1 MOJIMEPHUX MaTepiaiiB Ha
X OCHOBI;
PIBHSIHBb peaKilii mojiMepu3allii i HoJiKOHASHC aIli].
HissinbHiCHUA KOMIIOHEHT
po3pizuae
peaxmii moniMepu3amii i MOJMIKOHAEHCAIl; IIacTMacH, KaydyKH, TyMy Ta
CHHTETHYHI BOJIOKHA;

MOJIIKOH/IGHCAIlT SIK CIOcO0iB  10OyBaHHS

CuHTETHYHI  BHCOKOMOJEKYJSAPHI
PEYOBUHHU. [Momimepmn. Peakii
roJriMepu3arii i MOJIKOHIEH AI].
[lnactmacu. Kayuyxu, ryma.

Hatinommpeninn momimepun Ta chepu
IXHPOTO BUKOPUCTAHHS.

BrmB monimMepHHX MaTepialliB Ha
310pOB’4 JIIOUHNA 1 JIOBKIJLJIA.
[IpoGmemu  yrwmizamii  momiMepiB i
IlacTMac B KOHTEKCTI  CTaJioro
PO3BHUTKY CyCIiJIbCTBA.

CHUHTETHYHI  BOJIOKHA!
BJIACTHBOCTI 1 3aCTOCYBaHHSI.

¢iznuHi

Jemoncmpauii
13. 3pa3ku muacTMac, KaydykKiB,
T'YMH, CHHTETHYHHUX BOJIOKOH.

Hasuanvni npoekmu

24. CHHTETHYHI  BOJOKHA: IX
3HAYECHH, 3aCTOCYBaHHS y
moOyTi Ta IPOMHUCIIOBOCTI.

25. Peuukmiiar SIK €IUHUHN
LIMBITI30BaHMNA CIIOCIO yTHmi3amii
TBEPAUX MOOYTOBUX BiIXOIiB.

26. ITepepodka moOyTOBUX
BIIXO/IB B Yxpaini Ta
PO3BHHEHHX KpaiHaX CBITY.

27. TlepcrieKTHBH OJIepKaHHS 1

onucye 3aCTOCYBaHHS MMOJIIMEPIB 13
BJIACTUBOCTI TIOJIIMEPHUX MaTepiaiB; Harepen 3a1aHAMH

nopisnioc BIIACTUBOCTSIMH.

MPUPOAHI, INTYYHI i CHHTETUYHI BOJIOKHA, [IACTMACH; 28. locmipkeHHsT  MapKyBaHHS
YCMAaHO08110€ BUPOOIB 3 MTOJTIMEPHHX
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MIPUIMHHO-HACIIKOB1 3B 53K MK CKJIAIOM, OyIOBOIO, BIACTHBOCTSMHU Ta
3aCTOCYBaHHSM IOJIIMEPIB;

oompumyemupcs

MpaBwJI 6€3MEYHOTO MOBOPKEHHS 3 CHHTETHYHNMH MaTepiaiaMu.
LinHicHN KOMIIOHEHT

oorpynmosye

3HAaYeHHS TIOJIMEpiB y CTBOPEHHI HOBHUX MarepialliB Ta CHHTETHYHHX

BOJIOKOH.

MaTepiaiiB i miacTMac.
29. BurotoBnenHss BUpPOOiB i3
TUTACTUKOBUX TUISIIOK.

Hackpizni 3micmogi inii

300pos s i besnexa. Exonoeiuna besnexa i cmanuii po36Umox.
HaiimmommpeHiri mojriiMmepu Ta cepr iXHL0T0 BUKOPUCTAHHS.
Brutus nosiMepHuX MaTepiaiiB Ha 3/J0POB’s JIFOJAUHU 1 TOBKIIIA.

[Ipobnemu yTumizanii monimepis i maacTMac B KOHTEKCTI CTaJOr0 PO3BUTKY CYCIIJIbCTBA.

I pomaosrcoka 6ionosioanbHicp.
Brutus nosiMepHUX MaTepiaiiB Ha 3/J0POB’ s JIFOJAUHU 1 TOBKIJIIA.

[Ipobnemu yTumizamii mosimepis i maacTMac B KOHTEKCTI CTaJOro PO3BUTKY CYCIiJIbCTBA.

Hionpuemnusicmo i ghinancosa spamommicne
HaiimommpeHimnii mojiiMepu Ta cepu iXHhOTO BUKOPHCTAHHSL.

Tema 6. baraToMaHITHICTh Ta 3B’A3KH MikK KJIacaMH OPraHiyHuX pe4yOBUH

Y4yeHb/yueHnns:
3HAHHEBHIT KOMIIOHEHT
nOACHIOE
MpUYHHU 0araTOMaHITHOCTI OpPraHiYHUX PEYOBHUH;
Haeooums npuKIadU
TOMOJIOTIB Ta i30MepiB;
CTIOJIYK 13 IPOCTHMU 1 KPATHUMHU 3B’ I3KAMU;
CTIOJIYK 3 PI3HUMH XapaKTepUCTHUHUMH ((yHKIIOHATBHUMH) TPYIIaMH;
MIPUPOTHUX Ta CHHTETHIHHUX O10JI0TIIHO aKTHBHUX PEYOBHH.
JAisnbHiCHUH KOMIIOHEHT
po3pizHae
OpraHiyHi CIIOJIYKH 32 HAJIEXKHICTIO JI0 BiJIIOBITHUX TOMOJIOTIYHHX PSIiB;
cKknaoae
PIBHSHHS peaklid, sKi XapaKTepu3ylTh TEHETHYHI 3B’A3KH OpPraHidYHHX
CIIOJIYK;
oocnioxncye
HasIBHICTh OPraHiYHMX KHUCIIOT y TPOJYKTaX XapuyBaHHS 3a JONOMOIOIO
1HANKATOPIB;

ycmanoeine

3B’A3KM MK KJIacaMH OPTraHiYHUX
PEUOBHH.
3aranpHi TOHATTS PO O1OJOTIYHO

aKTHBHI pEYOBUHU (BiTaminm,
(dbepMeHTH).
Ponn OpraHiYHOI Ximii y

PO3B’sI3yBaHHI CHPOBHHHOI, CHEPreTHY-
HOI, POJIOBOIBYUOI MPOOIEeM, CTBOPEHHI
HOBHUX Marepiaisb.

Haguanvni npoekmu

30. HaiiBaxuBiIi X1MI4HI
BHPOOHUIITBA OpraHidyHOi Ximii B
VYxkpaiHi.

31. JouwinpHiCTh Ta IIKIIIHBICTH
010770T1YHO aKTUBHUX J00aBOK.
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3B’SI3KM MK KJTACAMH OPTaHIYHUX CIIOJYK;

BUKOPUCMO8YE

3HAHHS PO OPTaHi4Hi CIIOIYKH TSl TTOSICHEHHS X PI3HOMAaHITHOCTI;

00OMPUMYEMbCA RPAGUT

0e3MeYHOro MOBOKEHHS 3 OPTaHiYHAUMH PEUOBHHAMH.
HinHicHN KOMIIOHEHT

YCeiooMI0€

HEOOXi/IHICTh 3HAHHS BJIACTHBOCTEH PEYOBWHHU JJIsi BCTAHOBJICHHS 11 BIIUBY
Ha BJIACHE 37I0POB’S 1 TOBKIJIIS;

poNlb  OpraHiyHOi XiMmii y pO3B’S3yBaHHI CHPOBHHHOI, €HEPreTHYHOI,
MIPOJOBOIBYO] ITPOOIIEM, CTBOPEHHI HOBUX MaTepiajiB;

ouyinioe

3HAa4YeHHS 010JIOTIYHO aKTUBHHX PEYOBHH JJISl OPTaHi3MY JIFOTUHH;

nonynapu3sye

XIMIYHI 3HAHHS,

YCBIOOMIIOE

MpaBo Ha BJIACHUW BHUOIp 1 MPUHHATTS PillICHHS;

BIJIIOBIIAJIBHICTD 32 30€PEXKECHHS JOBKULIS B/l HIKIIJIMBUX BUKH/IIB;

6UCII06/II0€ CYOIHCEHHA

PO MOXKIIMBOCTI BUKOPUCTaHHsS OPTraHIYHUX CIIONYK 3aJIeKHO BiA IXHIX
BJIACTUBOCTCIA;

obrpynmosye

3HA4YEHHS OpPraHiYHUX PEYOBHH Y CTBOPEHHI HOBHX MaTepiais;

PoOume 6UCHOBKU

PO BKJIMBICTh 3HAHD PO OPTaHIYHI CIIOJIYKH.

I'pomaosicera ionosioanvricme. 300pos s i besnexa. Exonociuna besnexa i cmanuti pozsumox. ITionpuemmusicms i iinancosa spamomuicms
biojoriuHo aKTHBHI PEUOBHHH.
Poib opraniuHoi Ximii y po3B’si3yBaHHI CHPOBHUHHOI, EHEPIeTHYHOI, IPOJOBOJIBYOI MPOOIJIEM, CTBOPEHHI HOBUX MaTepiajiB.

11 kaac
70 roa, 2 ToJ1 Ha TUXKJEHD

QuikyBaHi pe3yJbTATH HABYAJbHO-MI3HABAJBHOI AislILHOCTI | 3mMicT HAaBYAJIBHOI0 MaTepiaay |

HpaKanHa YacTHHA

Tema 1. Ilepionnunnii 3aK0H i NepiogUYHA cHCcTeMa XiMIYHUX eJIeMeHTIB
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Y4yeHb/yuyeHuns:
3HAHHEBHIT KOMIIOHEHT

Hasueac

s-, p-, d-eneMeHTH 3a IXHIM MicIIeM Y TIepiOANIHIi CHCTEMI;

ROACHIOE

BAJICHTHICTh 1 CTYNiHb OKMCHEHHsI €l1eMeHTIB 2 1 3 mepiofiB y OCHOBHOMY i
30y/KEHOMY CTaHaX aTOMiB;

HAGO0OUmMb NPUKAAOU

s-, p-, d-e1eMeHTiB.
JistapbHiCHHI KOMIIOHEHT

cKnaoae

eJEeKTPOHHI i TpadiuHi eneKTpoHHI (HOopMyJIH aTOMIB s-, p-, d-eIeMeHTIB
(®epym) 1-4 mepioaiB 3 ypaxyBaHHIM MPHHIUITY «MIHIMAJIEHOI €HEPTii»;

aTOMIB HEMETAJIIYHUX €JIEMEHTIB 2 1 3 TepioiiB y OCHOBHOMY i 30YIDKCHOMY
CTaHax;

ananizye

BIIMIHHOCTI eNeKTPOHHUX KOH(]irypamiii aromiB s-, p-, d-ereMeHTIB
(Depym) 1-4 nepionis;

nopigHioe

MOJKJIMBI CTYIIEHI OKMCHEHHsSI HEMETaliYHUX eJleMeHTIiB 2 1 3 mepioxiB, 110
3HAXOATHCS B OJIHIN I'PYIIi, HA OCHOBI €IEKTPOHHOI OYI0BH iXHIX aTOMIB.
HinHicHnii KOMIOHEHT

00Tpynmogye

MepiONUYHY 3MiHY BIIACTUBOCTEH €JIEMEHTIB 1 IXHIX NMPOCTHX PEYOBHH Ha
OCHOBI €JIEKTPOHHOT OyJJOBU IXHIX aTOMIB;

GUCII08TIIOE CYOIHCEHHA

0710 3aCTOCYBaHHS MEPIOINIHOTO 3aKOHY JUTS Mepe10adeHHs BIaCTHBOCTEH

1III¢ HE BIAKPUTHUX CIEMEHTIB.

SIBuie epioAnIHOT 3MIHHA
BJIACTUBOCTEH €JIEMEHTIB 1 IXHIX CHOIYK
Ha OCHOBI YSIBIIEHb NP0 EIEKTPOHHY
OyIIOBY aTOMIiB.

EnextponHi 1 rpadiuHi eneKkTpoHHi
¢dopmynu atomiB s-, p-, d-eIEMEHTIB.
[IpuHIIUT «MiHIMATBHOI CHEPTIiY.

30yKeHMi cTaH aToMa. BaneHTHi
CTaHU eJIeMEHTiB. MOXJMBI cTymeHi
OKHCHEHHS HEMETAIIIYHUX €JIeMEHTIB 2 i
3 mepiomiB.

emoncmpauii
1. Pi3Hi BapiaHTH mnepioANYHOI
CUCTeMH XIMIYHHX E€JIEMEHTIB
(moBra i1 kopoTka  (opmu,
BipTyanbHi 3D).
2. ®opmu €IEKTPOHHUX
opOitaneit (y tomy wuwmchi 3D-
MIPOEKTYBAaHHS).
3.Mopgeni aromiB s-, p-, d-

eneMeHTiB (y Tomy uwmcii 3D-
TIPOCKTYBAHHS).

Haguanwvni npoexmu
1. CtBOpEHH:A
aTOMIB €JIEMEHTIB.

2. 3acTocyBaHHS PaliOHYKIIIB Y
MEMIHAHI.

3. BukopucranHs pagioakKTHBHUX
130TOMIB  SIK  IHAWKATOpiB Yy
TBApUHHHMLITBI, apXEOJIOTIi.

3D-Mmopenei

Hackpizni 3MicToBi JiiHii
Tionpuemnusicms i ghinarcosa spamommicnie

SIBHIIe MepioUYHOT 3MIHU BJIACTHBOCTEH €IIEMEHTIB 1 IXHIX CIIOJYK HA OCHOBI YSBIICHb IIPO €JIEKTPOHHY OYJIOBY aTOMIB.

Tema 2. Ximiunuii 38°’A30K i 0y10Ba pe4OBUHHU

Y4enn/yuenunus:

3HAHHEBHIT KOMIIOHEHT
YCHAHOGTIE
BUIM XIMIYHOTO 3B’sI3KY B PEUOBHHAX 3a IXHIMH (HOpMyIIaMu;
HAGOOUmMb NPUKIAOU

PEYOBHH i3 PI3HHMMH BHJIAMM XIMI4HOTO 3B’SI3KY;

Hounuii, KOBaJIeHTHHH, METAIIYHUH,
BOJHEBHI XiMi4yHiI 3B’s3kH. JloHOpHO-
aKIEeNTOPHUA  MeXaHI3M  yYTBOPEHHA
KOBQJICHTHOTO 3B’s3Ky (Ha TpHKIai
KaTiOHy aMOHiI0).

Kpucramiuauii 1 aMophHHIA CTaHH

Jlemoncmpauii

4. Mopeii pizHUX THIIIB
KPHUCTATIYHUX Tpatok (y TOMY
yucii 3D-npoekTyBaHHs).

5. YTBOpeHHS aMOHIl XJIopuay 3
aMOHIAKY 1 TIPOTeH XJIOPHIY.
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aMop(HUX 1 KPUCTATIYHUX PEUOBHH.
JistIbHiCHU A KOMIIOHEHT

ROACHIOE 8iOMIHHOCHI

B MeXaHi3MaX YTBOPEHHS KOBAJIEHTHUX 3B’ S3KiB y MOJIEKYJi aMOHIaKy Ta
HOHI aMOHIIO;

MK aMOP(QHUMH 1 KPUCTATIYHUMH PEUYOBUHAMU;

npozHo3ye

(i3u4HI BIACTUBOCTI PEUYOBHH HA OCHOBI iXHBOT Oy/IOBH Ta OyJIOBY PEUOBHUH
Ha OCHOBI TXHIX ()i3UYHUX BIACTHBOCTEH.

TBEPAUX PEUYOBHH. 3alexHICTh
(Gi3MYHUX BIIACTHBOCTEH pPEYOBUH BiJ
iXHBO1 OYTOBH.

6. 3pa3ku KPUCTAIYHUX i
aMOp(HMX PEUOBHUH.

Haeuanvni npoekmu

4. 3actocyBaHHs piakux
KpPHCTAJIB.

5. BukopuctanHs pe4YOBUH i3
pi3HUMH ~ BHOAMH  XIMIYHHX

3B’SI3KIB y TEXHIIIi.
6. 3HaueHHS BOJHEBOTO 3B’A3KY

HinHicHMi KOMIIOHEHT TUTSt opranizauii CTPYKTYP
oyinl€ OlormoimMepiB.
Ha OCHOBI OYyZOBM MOJEKYJ BOAM 1 CHHPTIB MOXJIHMBICTH YTBOPEHHS
BOJ/IHEBOTO 3B’5I3Ky MK MOJIEKYJIaMH BOJIH, CITUPTiB, BOJIX i CIIUPTIB;
GUCI08TII0E CYOIHCEHHA
HIO/I0 3aJIEKHOCTI MK BUKOPHCTAHHSAM PEUOBHH Ta iXHBOIO OyIOBOIO 1
BJIaCTUBOCTSIMH.
Hackpi3Hi 3micToBi JiiHii
300pos’s i besnexa. Exonociuna besnexa i cmanuti possumox. lionpuemmusicmo i ghinarncosa 2pamommuicin.
3anexHicTh (hi3MYHUX BIACTUBOCTEH PEYOBHH BiJl IXHBOI OYJIOBH.
Tema 3. XimiuHi peakuii
Ydenb/yuenunus: HeobGopotni i obopotni ximiuni | Po3paxynkoBi 3agaui
3HAHHEBUIT KOMIIOHEHT nporiecu. XiMmiuHa piBHOBara. llpunmun | 1. OOuncneHHs 3a  XiMIYHHMHA
noACHIOE Jle Ilarenbe. PIBHSHHSMHU BiTHOCHOTO BHXOZAY

BIUTMB PI3HUX YMHHUKIB Ha 3MIIEHHS XiMidHOI pPiBHOBarw, Ha TipoIi3
coJreit;

MIPHUHILIMII JIii FaJIbBAHIYHOTO CJIEMEHTA;

HAGOOUmMb NPUKAAOU

HEOOOPOTHUX 1 00OPOTHHUX XIMIYHHMX PEaKITiid.
HistIbHiCHUA KOMIIOHEHT

cKnaoae

PIBHSIHHS peakiiil TiIpoi3y colei;

Ppo3pizHae

HEOOOPOTHI 1 000POTHI XIMiUHI peaKIii;

xapaxmepu3sye

CyTh XIMi9HOT piBHOBArH, TiIPOJIi3y COJICH;

npozHo3ye

MOYUIMBICTD PEaKLii TiApoIi3y coeii;

pH cepemoBHIa BOJHUX PO3UMHIB COJICH;

INippomi3 coneit.
[ToHATTSA TIPO TAIBBAHIYHHUHA €JIEMEHT
K XIMIYHE JDKEpeNno eNEKTPUYHOTO

CTpyMy.

MIPOJYKTY PeakKiii.

JlabopaTopHi xocsimm

1. Busnauenuss pH cepemoBuria
BOJHMX PO3YUHIB coyied 3a

JIOITIOMOTOI0 1HAMKATOPIB.

HaBuaabHi mpoexkTn

7. FanpBaHIYHUN  €JEMEHT 3
KapTOILTi, TUMOHY.

8.Bumn 1 mpuHIUIHE PoOOTH
MaJUX JDKEped  CIIEKTPUYHOTO
CTpYMY, YTHIII3aLis iX.
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oobupae

YMOBM 3MILICHHSI XiMiYHOi piBHOBaru OOOpPOTHUX TMpOLECIB Ha OCHOBI
npuHiuny Jle HlaTtense;

00mMpPUMYEMbCA TIPABIIT OC3ITEKH 11T YaC BUKOHAHHS XIMI9HHUX JOCTI/IB;

eKcnepumenmanbHo BU3HavYae pH cepenoBuIlia BOJHUX PO3YUHIB COJICH 3a
JOTMOMOTOI0 1HANKATOPIB;

00uuca0€ 33 XIMIYHAIMHU PIBHAHHSAMHU BiIHOCHHU BHIXiJ NMPOIYKTY peakiiii,
OOTIpYHTOBYIOUYH 0OpaHHit CIIOCi0 po3B’A3aHHS.
HinHicHnii KOMIIOHEHT

sucnoentoe cyoxcenna nipo 3Hadenns npuHiumy Jle Illarense B kepyBaHHI
XIMIYHAMH TIPOIIECAMU;

00Tpynmosye

3Ha4YeHHS 00OPOTHHX MPOIIECIB y TOBKIJLI, IPOMHCIOBUX BUPOOHUIITBAX;

BILTWB TiApOITi3y coneid Ha pH rpyHTiB;

OUIHIOE HETAaTUBHUI BIUIMB HAa EKOJIOTII0 BiINpPallbOBAaHMX TaJlbBAHIYHUX
CICMCHTIB 1 dompumyemobcsa IPABUI IXHBOI YTHITI3AITI.

Hackpi3Hi 3micToBi JiiHii
Hionpuemnusicms i hinancosa spamommicmo
[ToHATTS PO TajibBaHIYHUN €IEMEHT K XiMiUHe HKePEeIo CTPYMY.

Tema 4. Heopraniuni peyoBuHH i IXHi BJaCTHBOCTI

Y4yenb/yueHuus:
3HAHHEBMIA KOMIIOHEHT

Hazueae

HaUTOIIMPEHINT y MPUPOJIi METAIYHI I HEMETaJidHi elIeMeHTH;

MPEJICTaBHUKIB  KJIACIB HEOPTaHIYHUX CIHOJMYyK 33 CHCTEMaTHUIHOIO
HOMEHKJIATYPOIO;

ROACHIOE

CyTb SIBHIIIA aJOTPOMIl;

BIJIMIHHOCTI BJIACTHBOCTEH anoTpomHux Moaudikamiid Oxcureny, Cynbsdypy,
Kapbony, ®ocdopy iXHIM KITbKICHUM CKJIaZ0M a0 0yI0BOIO;

CyTh SBWINA aJCOpOIlil; AHTPOIOTEHHI 1 NPHUPOJHI NPUYMHUA TMOSIBH B
atMocdepi OKCHIIB HEMETAJIITHUX CJIEMEHTIB;

HAOOUmMb NPUKAOU

anorponHux Moaudikauii Oxcureny, Cynsdypy, Kapbomy, Pocdopy;
CITOJIYK HEMETANIYHUX eleMeHTiB 3 ['imporeHom (TiAporeH XJopwi, TiAporeH
cynbdiz, aMoHiaK);

B3a€MO3B’S13KIB MiXK PEYOBHHAMH.

JistabpHiCHHI KOMIIOHEHT

Hemertamu. 3araigbpHa
XapakTepucThka HemeTamB. Di3uuHi
BJIACTUBOCTI.

Anotporis. AnotporHi Moaudikarii
pPEYOBUH HEMETAJIIIHUX CJICMEHTIB.

SBuie agcopOIIil.

OkHCcHI Ta BIZHOBHI BJIACTHBOCTIL
HEMEeTalliB. 3aCTOCYBaHHS HEMETAIB.

Crosnykd HEMETaJIYHHX EJIEMEHTIB
3 Tigporenom. OcoOMMBOCTI BOJIHUX
PO3YHHIB ITUX CHOIYK, iX 3aCTOCYBaHHSI.

Oxcuau HEeMETalluHUX €JIEMEHTIB,
iX yMmicT B aTMOCepi.

Kucnorn. Kucnorui JIOII.
OcobOmmBocTi  B3aeMomii  MeTalB 3
HITPaTHOIO i KOHIIEHTPOBaHOIO

CyJ1b(aTHOIO KUCIOTaMH.
3arajpHa XapaKTEPUCTHKA METaJIiB.

Po3paxynkosi 3agaui

2. O6uncieHHs KITBKOCTI
pedoBuHH, Macu abo 00’emy
MIPOJYKTY 3a PIBHAHHIM XiMi4HOT
peaxiiii, Ko OIWH i3 PeareHTiB
B3TO B HaJUIMIIKY.

JdemMoncTpanii
7.3pazku  MeTamiB 1
CIUIaBiB.

8. 3pa3ku HeMeTaliB.

9. Mogeni KpuCTalliuHUX IPATOK
AJOTPOITHUX MoaudiKaIiii
Kapbony i1 Cynsdypy (y TOomy
yucai 3D-npoekTyBaHHs).

10. BusiBnenHs y po3unHi
karioHiB ®epymy(2+)
(BipTyansno), ®epymy(3+)
(BipTyansHo), bapito, aMoHilo.

IXHIX
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CcKnaoae

PIBHSIHHS, IO MiATBEPIXKYIOTh BIJIHOBHI BJIAaCTUBOCTI METaliB, 30KpeMa
ANFOMIiHIIO 1 3ami3a (peakuiii 3 HeMeTalaMH, BOJOI0, KHCIOTaMH 1 COJSIMUA B
po34nHax);

OKHCHI BIIACTUBOCTI HeMeTaliB (KHCEHb, CipKa, ByIJelb, XJIOP) B PEaKIisiX 3
BOJIHEM 1 METaJIaMH;

BIJTHOBHI BJIAaCTHBOCTI
METaJIiYHHUX €JIEMEHTIB;

peakuiid, fKi XapaKTepU3ylTh OCOOJMBOCTI BOJHHMX PO3YHMHIB TiAPOTeH
xyuopuny (3 OCHOBaMH), TimporeH cynbdiny (3 myramu), amoHiaky (3
KHCJIOTaMH);

peaxiiiii, sKi XapakTepUu3yOTh XiMIYHI BIIACTUBOCTI Ta OJCPKAHHS OCHOBHUX,
KHCJIOTHUX Ta aM(pOTEPHUX OKCUIB;

KHCIIOT, OCHOB, aM(pOTEepHUX TimpokcumiB (Amominito i L{luHKY), cepenHix i
KHCITHX COJICH;

peakuiii HiTpaTHOI 1 KOHLEHTPOBaHOI Cynb(paTHOI KHUCIOT 3 MarHiem,
LIMHKOM, MIJIIO;

xapaxmepu3sye

MeTajau 1 HeMmeTanu, iXHi (i3MyHi BIACTHBOCTI Ta 3acTOoCcyBaHHS (Y TOMY
YUCITi CIIaBiB METATIB);

3aCTOCYBaHHS T1IPOTEH XJIOPHUIY, TiAPOTEeH CyIbdiay, aMOHIaKy;

¢i3uyHI Ta XiMiYHI BJIACTHBOCTI (B3a€MOJIisl 3 MAarHi€eM, IIMHKOM, MiJIJIO)
HITpaTHOI 1 KOHLIEHTPOBAHOI CyNb()aTHOT KUCIIOT;

3actocyBaHHs TiapokcuaiB Hatpiro 1 Kansitito;

MIOLIMPEHHS COJIEH Y IPUPO/Ii;

CKladae TU1aH TOCTIHKCHHS Ta eKCREPUMEHMANbHO 6CIAHO6I0€ TEHETUYHI
3B’SI3KM MK HEOPTaHIYHUMH i OPTaHIYHUME PEIOBUHAMU,

nopisnioe

¢i3uuHi Ta XiMiUHI BIACTUBOCTI MeTajiB (aJIOMiHIH 1 3ai30) 1 HeMeTaiB,
OKCHJIIB METAIIYHUX 1 HEMETAIYHUX €JIEMEHTIB;

0COOJIMBOCTI BOTHUX PO3YHMHIB TiIPOTEH XJOPUIY, TiAporeH cyiubdimy,
aMOHiaKy;

ocHoB (TigpokcuaiB Harpiro i Kaneito);

AHATI3Y€E | MAyMauums pe3yabTaTH JOCHTIHKEHb;

npoznozye pH cepeioBuIla KUCIOTHHUX 1 JIy)KHUX IPYHTIB;

YCMAaHO6NI0€ TEHETUYH] 3B’A3KM MK OCHOBHHUMH KJIacaMH HEOPraHidYHHX
CIOJYK;

npoeodums SIKiCHI peakilii # BuU3Ha4dae B po3umHax HoHu: Pepymy(2+),

BOJHIO W BYIJIEMI0O B pEAKMiAX 3 OKCHIAMHU

®di3uyHI BIACTUBOCTI METANIIB HAa OCHOBI
iXHBOT OYy/I0BH.

AmroMiHIE 1 3ami3o:
XIMIYHI BJIaCTUBOCTI.

¢biznuHl 1

3acTocyBaHHS METaliB Ta iXHIX
CILIaBiB.
OcHoBH. Baacrusocri,

3acTOCYBaHHS TifipokcuaiB Hatpito i
Kanbiito.

Comi, iX TOMUPEHHS B TPHUPOII.
Cepenni Ta kuchi comi. IloHATTS MpO
JKOPCTKICTH BOIM Ta cmocoou ii
YCYHCHHSI.

CyuacHi CHITIKaTHI MaTepialy.

Minepanbhi nobpusa. [ToHATTS PO
KHCIJIOTHI Ta JIy>KHI TPYHTH.

SIkicHi peakinii Ha IesKi HOHU.

BiojioriuHe 3HaYeHHS METATIYHUX 1
HEMETAJIIYHUX CJIEMCHTIB.

I'eHeTn4Hi 3B’SI3KM MiXK OCHOBHHMU
KJIacaMU HEOPTaHIYHUX CIIOJYK.

JlabopaTopHi xocimm
2. JlocmimkeHHss  ancopOuinHol
3MATHOCTI aKTHMBOBAHOTO BYTIJLIS

Ta  AHAIOTIYHUX  JIKAPCHKUX
npenaparis.

3-6. BusBnenns y PO3UMHI
KaTiOHIB Oepymy(2+),

Depymy(3+), Bapiro, amoHito.
7, 8. BusBneHHS y po34HMHAX
cuJiKaT- 1 oprodocdaT-i0HiB.

IpaxkTu4yHi podoTH

1. JlocmiixKeHHS SIKICHOTO CKJIay
COJICH.

2. 'enernuHi 3B’ SI3KH
HeOpFaHi‘IHI/IMH PECYOBHHAMMU.

MIK

HapuanbHi npoekTn

7. lTy4Hi anMasu y TEXHIlIl.

8. PamionanpHe ~ BHUKOPHCTAHHS
JI0o0pUB Ta mpodjieMa OXOPOHHU
JIOBK1JLIIS.

9. 3amobiranus HETaTUBHOMY
BIUIMBOBI HITpaTiB Ha OpraHi3m
JFONHH.

10. Heopraniuni pedoBuHH Yy

hapmartii (abo JTOMAIITHIi
anTeulri) 1 Xap4oBii
MIPOMHCIIOBOCTI.

11. Kucnotsi momi.

12. Jocnimxkenns pH rpyHTiB
cBoei MicueBocTi. CkiajaHHS
KapTH POJTIOYOCTI.

13. BnacTtuBOCTi 1 3aCTOCYBaHHS

KapOOHaTiB, HITpaTiB 1
optodocdatiB JTY>KHUX i
JTy’)KHO3EMEIbHUX  METaJiqHHX

€JIEMEHTIB, COJIEH aMOHIIO.
14. VYcyHeHHs THM4YacoBoi i
IMOCTIMHOT JKOPCTKOCTI BOJIH.
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®epymy(3+), ocamkyroun ix myramu, bapito, amoHito, cuiikar- i oprodocdar-
10HH;

oocnioicye

SIKICHHMM CKJIaJ COJIEH;

a7IcopOIifiHy 31aTHICTh AKTUBOBAHOTO BYTULIS Ta aHAJOTIYHHUX JIIKAPCHKUX
npenaparis;

ananizye BUIU KOPCTKOCTI BOIW 1 mpononye Oe3rnedHi crocoOn yCyHEHHS
YKOPCTKOCTI BOJH Y MTOOYTI;

0ompumyembca MPABIWIT OC3MEKH ITiJ] YaC BUKOHAHHS XIMIYHUX JOCIIIiB;

00uuCc0E KUTBKICTh PEYOBUHH, Macy abo 00’€M IMPOIYKTY 3a PiBHSHHSIM
XIMIYHOT peakiii, KO0 OAWH i3 PEareHTiB B3ATO B HAIUIHMIIKY, OOTPYHTOBYIOUH
o0OpaHuii crocid po3B’sI3aHHA.

HinHicHMA KOMIIOHEHT

POooOUmMb 6UCHOBKU HAa OCHOBI CIIOCTEPEIKCHD;

00Tpynmosye

3HAYEHHS aJJOTPOITHUX IEPETBOPEHb;

MIPUYUHY iICHYBaHHS KHCIIOTHUX 1 JIY)KHHUX TPYHTIB;

OUiHIOE

Oionoriune 3HaueHHs Mmetanmiuaux (Kamemito, Kamito, Harpiro, MarHito,
®epymy) 1 HemeramiuHux (Oxcureny, Hitporeny, Kapbony, ®ocdopy,
TaJIOTCHIB) CJICMEHTIB;

HaBaXXJIMBIIINX MPEACTAaBHUKIB OCHOBHHX KJIACIB HEOPTaHIUHMX CIIOJYK;

00600umb

MPaKTUYIHY 3HAYYINICTh SBHUINA ancopOIlii, METalliB i HEMETaiB Ta CIIOIYK
METaJIIYHMX 1 HEMETAIIYHUX €IEMEHTIB;

YIUTUB >KOPCTKOT BOAM Ha MOOYTOBI MPUIIAJH 1 KOMYHIiKaIlii;

GUCII08TII0E CYOIHCEHHA

10710 010JIOT1YHOT POJTI 030HY 1 HOro 3aCTOCYBaHHS, SKOJOTIYHMX HACIAKIB
BUKUAIB B aTMocdepy okcuaiB Kapbony, Hitporeny, Cynsdypy;

KHCJIOTHUX JOIIiB, APHUKOBOTO €(EeKTy, HEpaLiOHAILHOIO BUKOPHCTaHHS
MiHEPAJIbHUX JIOOPHB.

Hackpizni 3MicToBi JiiHii
T pomaosncwia gionogioanvricmo
KucnorHi gormi.
[ToHATTS TIPO JKOPCTKICTH BOJIU Ta CIIOCOOH 11 YCyHEHHS.
300po6 s i besnexa
SBume agcopOii.
3acTocyBaHHS BOJHMX PO3YHHIB T1IPOTeH XJIOPHUAY, TIAPOreH Cybdiay, aMOHIaKY.
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KucnorHi gormi.

BnactuBocTi i 3acTocyBanHs rinpokcuiB Harpiro i Kanbiiiro.

[ToHSTTS TIPO KOPCTKICTH BOJIU Ta CIIOCOOU 11 YCYHEHHH.
Exonoeiuna besnexa i cmanuii po3eumorx

SBuie agcopOIil.

3acTocyBaHHS BOAHUX PO3UYMHIB TIPOreH XJIOPHULY, TIAPOreH Cyab(iny, aMOHiaKy.

Kucnorni momi.

Lionpuemnusicmo i hinarncosa 2pamommuicniv
®Di3r4HI BIACTUBOCTI METaJIiB HA OCHOBI iXHBOI OY/IOBH.
AdmromiHi# 1 3a1i30: ¢i3nyHi 1 XiMIYHI BIaCTHBOCTI.
3acTocyBaHHS METaIIB Ta IXHIX CIUIaBiB.
3acTocyBaHHS HEMETAIB.

3acTocyBaHHs BOAHUX PO3UYMHIB TiAPOreH XJIOPHULY, TIAPOreH Cyab(iny, aMOHiaKy.

BractuBocrTi 1 3acTocyBanHs rigpokcumaiB Harpito i Kambiriro.
[ToHATTS PO KOPCTKICTh BOAX Ta CIIOCOOH ii YCYHEHHS.

OO6YHCIIEHHS KIJIBKOCTI pEYOBHHHM, MacH a00 00’ eMy MPOAYKTY 3a PiBHAHHAM XiMIYHOI peakilii, KO0 OJMH i3 pEareHTiB B3ATO B HAIUIIKY.

Tema 5. Ximis i mporpec JoacTea

YdeHb/yuyeHUs:
3HAHHEBMIA KOMIIOHEHT

HABOOUMb NPUKIAOU 32CTOCYBAHHS XIMIYHUX CIIONYK y Pi3HUX Trajly3fx Ta y
MOBCSAKICHHOMY KHUTTI.
HinHicHM# KOMIOHEHT

oyinloc 3HaueHHA XiMil y CTBOpPEHHI HOBHMX MartepiajiB, PO3BUTKY HOBHX
HanpsIMiB TEXHOJIOTiH, pO3B’sA3aHHI NPOJOBOJIEYOI, CHPOBUHHOI, €HEPreTUYHO,
€KOJIOT1YHOI Ipobiiem;

YCBIOOMIIOE

3HaueHHs HOBOi Qimocodii y Ximii i BIACHOT TPOMaASHCBHKOI MO3MLIT IS
peaizartii KOHIIEIIii CTaJIoro PO3BUTKY CYCITIILCTBA;

MPUYUHHO-HACIIAKOBI 3B’ SI3KM Y IPUPO/Ii Ta i1 IIHHICTH 1 I{ITICHICTS;

NPaBo Ha BIACHUH BHOIp 1 IPUHHATTS PILLICHHS;

BiJINIOBiIaTbHICTH 32 30epeKeHHS JOBKUIIS B/ IMIKiAINBUX BUKHIIB;

nonyaapu3ye XiMidHi 3HaHHS,

Kpumuyuno cmasumuca 10 XiMidHoi iHopmaii 3 pi3sHHX Keped;

GUCI08TIIOE CYOIHCEHNA

1110710 3HA4YEHHS! XIMIYHUX 3HaHb SIK CKJIQJHUKA 3arajbHOI KYJIbTYpPH JIIOJUHU;
NPO BIUIMB JsUTFHOCTI JTFOIMHH Ha JOBKUUISA Ta OXOPOHY HOTOo BiX 3a0pyAHEHB;

8UPOONAE 6/1ACHI CMAGIEHH 10 TIPUPOIH SIK HAWBHUIIOT IIHHOCTI.

Pons ximii y CTBOpEHHI HOBHX
MaTepialiiB, PO3BUTKY HOBHX HampsMiB
TEXHOJIOTiH, po3B’s3aHHI MPOJOBOJIBYO],
CHPOBHHHOI, €HEPTeTHYHO1, EKOJIOTIIHOT
pobiem.

«3eneHa» XiMmis: cydacHi 3aBOaHHS
mepes XiMIiYHOI HayKOK Ta XIMiIYHOO
TEXHOJIOTIEI0.

HaBuaabHi mpoexkTn
15. Bupimenns
yTumizanii pi3HHX
SNeKTPUYHUX JIAMIL.
16. IlinroToBKa ece iHO3EMHOIO
MoBol0 «Ponp ximii y Moemy
KHUTTIY.

mpooJsieMu
BUIIB

Hackpi3Hi 3micToBi JiHii
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I pomaosrceka sionosioanvricmo. 300poe s i besnexa. Exonociuna besnexa i cmanuti pozsumok. ITionpuemmusicnms i Qoinancoséa 2pamomHicme.

Ponp xiMii y CTBOpeHHI HOBUX MaTepianiB, PO3BUTKY HOBHX HANpPSMIB TEXHOJOTiH, Po3B’si3aHHI MPOJOBOJIBYOI, CHPOBUHHOI, €HEPIreTUYHOI, EKOJIOTiHHOT
mpooIem.

«3eneHay ximis.




