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IMOACHIOBAJIBHA 3AITNCKA

Ha cydacHOMy erami pO3BUTKY CYCHUIBCTBA BCE OYECBHJIHININM CTA€ 3HAYCHHS MPHUPOJHUYMX HAYK IS peaizalil KOHIEMIii cTaioro
po3BHUTKY. He BUIaaKoBO B Pi3HUX KpaiHax CBITY MWJIbHA yBara MPUAUISETHCS BJOCKOHAJIECHHIO CHUCTEMH MPHPOJHUYOI OCBITH, B TOMY YHCHI H
xiMiuHoi. PedopmyBaHHS cHCTEMH OCBITH TIPH IbOMY Iepeadadae ii BIAKPUTICTH 1 BapiaTUBHICTh, Pi3HOMAHITTA (HOpM 1 METOMIB opraHizarii
HaBYaJBHOT AISUTLHOCTI, TOOTO AudepeHITialifo HaBYaHHS.

Ximist, OyAydd NPUPOJHUYUM MPEAMETOM, MAa€ BEJIMYE3HUN MOTEHIIa]l HaBYaHHs 1 PO3BUTKY. be3 3HaHHS 1 pOo3yMiHHA XIMIYHOI GopmMu
pPYXy Marepii HEMOXKJIMBO YSBUTH CO01 Cy4acHYy HAayKOBY KapTHHY CBITY. AJDKE CBIT, IO HAaC OTOYYy€ — L€, MEPII 3a BCE, CBIT PEUOBHH, SKi €
OCHOBOIO KHMBOT 1 HEXKHMBOT PUPOJIH.

HaBuanbna nporpama 3 ximii mns 10-11 xmaciB 3akiaziB 3araibHOI CepeHbOI OCBITH po3poOieHa Ha mifacTaBi JepkaBHOTO CTaHIApTy
0a30Boi 1 MOBHOI 3arajbHOI CEpEHbOI OCBITH, 3aTBEpKeHOro nocraHoBoro Kabinery MinictpiB Ykpainu Big 23.11.2011 Ne 1392. IIporpama
NpU3HAYeHA ISl HAaBYAHHS XiMii Ha piBHI CTaHIapTy, TOOTO y Kiacax, e XiMisg He € Mpo(iTbHUM MpeaMeToM. 3MICT MporpaMu 0a3yeThcsl Ha
3HAHHAX 1 KOMIIETEHTHOCTAX, HAOYTHX YYHSMHU B OCHOBHIHN IIKOJII, 1 € PYyTrUM — BUIIUM KOHIICHTPOM BHBYEHHS XiMii.

Y mporeci HaBYaHHS MpEeAMETa MOKHA BHUKOPHUCTOBYBATH JOJATKOBI TOJAMHM HABYaJbHOTO IUIaHY, [I0 MPU3HAYEHI AJii BUBYCHHS
CHELKYPCiB, (DaKyIbTaTHBIB 1 KypCiB 32 BHOOPOM, OPI€EHTOBAHUX, 3aJICKHO BiJl PO IIF0 HAaBYaHHS, HA TTOCHJICHHSI MDKITPEIMETHUX 3B’ A3KiB XiMii 3
IHIIMMH HayKaMHu.

BuBuenns Ximii y cTapimiid IIKOJII Ha PiBHI CTaHJApTy CHPSMOBAHE Ha MOAaibine (popMyBaHHS y BUIIYCKHUKIB HaAyKOBOTO CBITOTJISAY,
XIMIYHOT KyJIbTYpH K CKJIQJHUKA 3arajbHOi KyJIbTypH CY4acHOT JIIOAMHU 1 pO3BUTKY iXHHOTO TBOPYOI'O MOTEHIIiaTy 32Ul YCIIIIHOI colliani3alii B
Cy4aCHOMY CYCIIJIbCTBI.

Bunyckuauku ctapmioi mKkoiu — 1e miJliCHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3/1aTHI O KPUTUYHOTO MUCJICHHS; TPOMAJISHU 1 MaTPIOTH 3
aKTUBHOIO KMTTEBOIO MO3UIIIEIO, SIKI JIFOTh 3T1JJHO 3 MOPAJIbHO-€TUYHUMHM NMPUHIUIIAMHU 1 TPUHAMAIOTh BIIOB1IAJIbHI PIILIEHHS; IHHOBAaTOPH, TOTOBI
3MiHIOBAaTH HABKOJIMIIHIH CBIT, pO3BUBATH EKOHOMIKY, KOHKYPYBAaTH Ha PUHKY Tpalli, BYNTUCS BIPOIOBXK KUTT.

MeTta HaB4yaHHS XiMii Ha piBHI CTaHAApTy BIATOBIAa€ MeETI TOBHOI 3arajbHOI CEpeaHBOI OCBITH 1 ToJsArae y 3a0e3reueHHi
3araJlIbHOOCBITHBOI MIJITOTOBKU 3 TpeIMeTa, M0 mependadae yMiHHS TOSICHIOBATH XIMIYHI SIBHINA, POOUTH OOTPYHTOBAaHI BUCHOBKH TPO HUX,
YCBIJJOMITIOBATH BIUTUB HAYKH 1 TEXHOJIOT1H Ha 3MIHY MaTepiallbHOTO, IHTEICKTYaIbHOTO i KYJIBTYPHOTO CEPEIOBHIIL.

Meta HaB4YaHHs XiMil Ha pIBHI CTaHIApPTy JOCATAETbCA HA OCHOBI peamizamii 3aBIaHHS XiIMIYHOI OCBITHM — (OpPMYBaHHS 3aco0amu
HaBYaJIbHOT'O MPEIMETa KIKYO0BHX i PeIMeTHUX KOMIIETEHTHOCTEH.

HapuaHHs XiMii y cTapIrii mKoJi CripsMOBaHE Ha BUKOHAHHS TaKUX OCBITHIX, PO3BUBAIBHUX 1 BAXOBHUX 3aB/IaHb.

— MOrNMOIOBaTH 1 PO3IIMPIOBATH 3HAHHS MPO XIMIYHY CKJIaI0BY MPUPOJHUYO-HAYKOBOI KAPTHHH CBITY: HAHBa)KIMBIII XiIMi4HI MOHSTTS, 3aKOHH 1
3aKOHOMIPHOCTI, TEOPii 1 MpolecH; CydacHy XiMiYHy HOMEHKJIATYypy PEYOBUH;

— PO3BHBATH YMIHHS CAMOCTIIfHO HaOyBaTH XiMiuHi 3HAHHS 3 PI3HUX 1HPOPMALIHHUX HKEPEIl Ta Y XOA1 eKCIIEPUMEHTAIBHUX TOCIIIKEeHb 1
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KPUTUYHO X OCMUCIIIOBATH; 3aCTOCOBYBATH OTpUMaHi 3HAHHS JUJIsl TIOSICHEHHS BIACTUBOCTEN PEYOBHH 1 PI3HOMAHITHUX XIMIYHHX SBUIIL; O€3MEYHO

BUKOPUCTOBYBATH PEUOBHHHU 1 MaTEpialik; OLIHIOBATH POJIb XiMii Y PO3BUTKY CyYaCHHMX TEXHOJIOT1H Ta po3B’sA3aHHI II100aJbHUX MPOOIeM; TBOPUO

PO3B’SI3yBaTH MPAKTUYHI 3aBJaHHS XIMIYHOTO XapakTepy y MOBCSAKIECHHOMY >KUTTi, TMOMEpeIKyBaTH SBUINA, IO 3aBAAIOTH IIKOIU 3J0POB'IO

JIFOJIMHH 1 JOBKULIIO;

— BUXOBYBAaTH NEPEKOHAHICTh Y MO3UTHBHIM poiii XiMil SIK HAyKH Yy 3a0e3Me4eHHl MPOrpecy CyCHUIbCTBA, YCBIIOMJIEHHS HEOOXITHOCTI

XIMIYHO T'PaMOTHOTO CTaBJICHHS /IO BJIACHOTO 3/10POB'S 1 JJOBKIJIJIA.
BHecoxk xiMmii y (hopMyBaHHS KIIOUOBHX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TaOJIHIIL.

KomneTeHTHiCHUI MOTeHUial HABYAJIBHOIO MpeIMeTa XiMist

KuarouoBa Lo . - .
. IIpeaMeTHHIi 3MicT KJII0YOBOI KOMIIETEHTHOCTI | HABYAJILHI pecypcH 114 ii popMyBaHHS
KOMIIETEHTHICTh
Cninkyeanns Yminna:
0€pIHCABHOI0 - BUKOPUCTOBYBAaTH B MOBJICHHI XiMiYHI TE€PMiHH, MOHATTS, CUMBOJIH, Cy4acHy YKpaiHCbKYy HayKOBY TEPMIHOJIOTIIO i
(i pionor y pasi HOMEHKJIATYpY;
6iOMIiHHOCI) - popMyTIOBAaTH BIATIOBIAH HA TIOCTABIICHE 3aITUTAHHS;
Moeamu - apryMEHTOBAHO OINHKCYBATH X1/ 1 YMOBH MPOBEACHHS XIMIYHOTI'O EKCIIEPUMEHTY;
- 00TOBOPIOBATH PE3YJILTATH JTOCIHIHKEHHS 1 pOOUTH BUCHOBKH;
- OpaT y4acTh B 0OrOBOPEHHI MMUTAaHb XIMIYHOT'O 3MICTY, YITKO, 3p03yMIJIO BUCJIOBJIIOBATH CBOIO TYMKY;
- CKJIaJIaTH YCHE 1 MMCbMOBE MOBIJOMIIEHHS Ha XIMiUYHY TEMY, BUTOJIOLIYBaTH HOTO.
CraBiieHHs:
- IaHyBaTH HAYKOBY YKPaiHCHKY MOBY;
- KPUTUYHO CTABUTHCH JI0 MOBIJOMIICHb XiMIYHOTO 3MICTy B MEIIHHOMY TIPOCTOPI;
- IOMyYJISIPU3yBaTH XiMIYH1 3HAHHS.
HaBuauabHi pecypcu:
- MIPYYHUKH 1 TOCIOHUKH, HAYKOBO-TIOMYJISIPHA 1 XyI05KHS JIITepaTypa, eIeKTPOHHI OCBITHI pecypcu;
- HaBYaJIbHI MMPOEKTHU Ta MPE3CHTYBAHHS iXHIX PE3yJIbTaTiB.
Cninkyeanus Yminus:
iHO3eMHUMU - YUTATH i PO3YMITH IHIIOMOBHI HaBYaJIbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
Mosamu - CTBOPIOBATH TEKCTH MOBIOMIICHD 13 BUKOPUCTAHHSAM 1HIIOMOBHHX JIXKEPET,;
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- YUUTATH 1HO3EMHOIO MOBOIO 1 MPaBUIILHO BUKOPUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- TIOSICHIOBATH 1 BAKOPHCTOBYBATH 1HIIIOMOBHY XIMIYHY TEPMIHOJIOT1IO.
CraBiieHHS:
- [IKaBUTHUCH 1 OI[IHIOBATH 1H(POPMAIIIIO XIMIYHOTO 3MICTY 1HO3€MHOIO MOBOIO;
- PO3MOBJISITH Ha XIMi4HI TEMHU 13 3allIKaBICHUMHU HOCIIMH 1HO3EMHHUX MOB.
HaguanbHi pecypeu:
- MEeJliHI 1 APYKOBaHI JXKepesia IHO3eMHOI0 MOBOIO.

Mamemamuuna
KOMRnemenmHuicmp

Yminnn:

- 3aCTOCOBYBATH MaTEMaTHUYHI METOJH JIJISl O3B I3yBaHHs XIMIYHHUX 3aB/IaHb;

- BUKOPHCTOBYBATH JIOTIYHE MUCIICHHS, 30KpeMa, JJIs PO3B’S3yBaHHS PO3PAaXyHKOBHX 1 €KCIEPUMEHTAIBHHUX 3ajad,
MIPOCTOPOBY YSIBY JJISl CKIIAJJaHHS CTPYKTYPHUX (OpMYIT i MOZeTeil peuoBHH;

- OyyBaTy 1 TIIyMauuTu rpadiky, CXeMu, JiarpamMmu, CKIaJaTi MOJeli XIMIYHHUX CIIONYK 1 MTPOLECIB.
CraBieHHs:

- YCBIJJOMJIFOBAaTH HEOOXIIHICTP MaTEMaTHYHUX 3HAHb JUJIS PO3B’SA3yBaHHS HAYKOBHUX 1 TEXHOJOTIYHHMX XIMIUYHUX
poosieM.
HaBuanbHi pecypeu:

- HaBYaJIbHI 3aB/IaHHS HA BUKOHAHHS OOYMCIICHb 32 XIMIYHUMHU (OPMYJIaMHU 1 pIBHSIHHIMH PEaKIIiii;

- TpencTaBlieHHS iH(opMaIii B 4YMCIOBIM 4yu Tpadiuniii GopMax 3a pe3yibTaTaMH XIMIYHOTO EKCIEPUMEHTY Ta
BUKOHAHHS HABYAIBHUX MTPOCKTIB.

Ocnoeni
KomMnemeHmHuocmi y
npupooHuuux
HayKax i
MexXHON02iAx

YMminus:
- IOSICHIOBATH MIPUPOIHI SBUIIA, MPOIIECH B )KUBUX OPTraHi3Max 1 TEXHOJOT14HI MPOIIECH Ha OCHOBI XIMIYHUX 3HAHb,
- (hopMymroBaTH, 0OTOBOPIOBATH i PO3B’A3yBaTH MPOOJIEMH NMPUPOTHUUO-HAYKOBOTO XapaKTepy;
- IPOBOJIUTH JJOCTI/IA 3 PEYOBUHAMH 3 YpaxyBaHHIM iXHIX (PI3UYHUX BIACTUBOCTEH;
- BUKOHYBAaTH €KCIIEpUMEHTAJIbHI 3aBIaHHS 1 MPOEKTH, BAKOPUCTOBYIOUH 3HAHHS 3 IHIIUX NPUPOAHUYMX MPEAMETIB;
- BAKOPHCTOBYBATH 3a IPU3HAYEHHSIM CyJacH1 IPHIIAIN 1 MaTepiaiu;
- BU3HA4aTu NpobJieMU AOBKULIS, MPONOHYBATH CIIOCOOU 1X BUPILICHHS;
- TOCITIJPKYBATH TPUPOIHI 00'€KTH.
CraBieHHs:
- YCBIJOMJIIOBATH 3HAYEHHS NPUPOJHUYMX HAYK JUIS Mi3HAHHS MaTepiaibHOTO CBITY; BHECOK BHUJATHUX YUYEHUX Y
PO3BUTOK MPUPOIHUUUX HAYK;
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- OI[IHIOBATH 3HAYEHHS MPUPOJHUYUX HAYK 1 TEXHOJIOTIH ISl CTAJIOro PO3BUTKY CYCHIIBCTBA;

- BUCJIOBIIIOBATH CYAKEHHS O[O0 MIPUPOJHUX SIBUIL 13 MOTJISTY Cy4aCHOI MPUPOAHIUYO-HAYKOBOI KAPTUHU CBITY.
HaBuaabHi pecypeu:

- HaBYaJIbHE 00JIaIHAHHS 1 MaTepialiu, 3ac00M YHAaOUHEHHS,

- MDKITPEIMETHI KOHTEKCTHI 3aBJaHHS;

- iHopmarliiiHi i aHATITHYHI MaTepiaiau 3 MPoOJeM CTaHy JTOBKULIS, OIIAJHOTO BUKOPUCTAHHS MPUPOJAHHUX PECYpCiB i
CUHTETUYHUX MaTepialis;

- iH(hopMaIIiitHi MaTepiany Mpo CydacHi TOCATHEHHS HAYKH 1 TEXHIKH;

- MaTeHTHI 6a3u JaHUX MMPO BUHAXOIH.

Ingpopmauiiino-

uugposa
Komnemenmmuicmo

YMminns:

- CTBOPIOBATH 1H(OpMaIiiiHi MPOAYKTH XIMIYHOTO 3MICTY.
CraBieHns:

- KPUTHYHO CITIBCTABJISITH 1 OLIHIOBATH XIMIUHY 1H(GOpMAIIito 3 pi3HUX 1HPOPMAIITHIX PECYPCIB;

- TOTPUMYBATHUCh aBTOPCHKOTO MpaBa, €TUYHUX MPUHIIHIIIB MOBOKEHHS 3 1HPOpMALII€I0;

- YCBIIOMJIIOBATH HEOOX1THICTh €KOJIOTTYHMX METO/IIB Ta 3aC001B yTHIII3allli IU(PPOBUX MPUCTPOIB.
HaguausbHi pecypen:

- €JIGKTPOHHI OCBITHI pecypcH (0a3u JaHUX MPO PEUOBUHU Ta IXHI XapaKTEPUCTHUKH ),

- BIpTyaJibH1 XiMi4HI Jabopartopii.

Yminna euumuca
GNPOO0GIHC HCUNMA

YMminus:
- OpPTraHi30BYBaTH CAMOOCBITY 3 XiMii: BU3HAYaTH METY, IJIaHyBaTH, T00MpaTH HEOOX1THI 3ac0o0H;
- CIIOCTEpIraTH 3a XiMiYHIMHU IEPETBOPEHHSMH B 00’ €KTaX Ta MPOBOAUTH XiIMIYHUN €KCIIEPHUMEHT;
- BUKOHYBAaTH HaBYaJIbHI MMPOEKTU XIMIYHOTO i €KOJIOT1YHOTO 3MICTY.
CraBJieHHS:
- IIIKABUTHCS TIOIISIMHU B XIMIYHIN HayIll Ta TEXHOJIOT11, HOBUMH pEUYOBHHAMH 1 MaTepiajaMu, 3aCTOCYBaHHSAM iX;
- IParHyTH CaMOB/IOCKOHAJICHHS;
- OCMUCITIOBATH PE3yJIbTaTH CAMOCTIHHOTO BUBYCHHS XiMii;
- PO3YMITH MEPCTIEKTUBY BIACHOTO PO3BUTKY YIPOIOBXK )KUTTS, OB'SI3aHOTO 13 XIMIYHUMU 3HAHHSIMHU.
HaguanbHi pecypeu:
- MeiiHI JpKepena, TUIaKTHIHI 3ac00U HaBYaHHS.




Iniyiamuenicmo i
nionpuemaugicmo

Yminna:

- BUPOOJISATH BJIACHI IIHHOCTI, CTABUTH 1111, TISITH 3471 TOCSATHEHHS iX, CIIMPAIOYHNCh HAa XIMIUHI 3HAHHS;

- 3aJTy4aTy apTHEPIB 10 BUKOHAHHS CIUJIBHUX MPOEKTIB 3 XIMii;

- BUSBISATH 3JaTHICT 10 poOOTH B KOMaHII, OYTH iHIIIATUBHUM/IHILIaTUBHOIO, TEHEpPyBaTH i1ei, OpaTu
BIJIMOBIJAIbHICTh 32 MPUUHATTS PIllIeHb, BECTH MIaJIOT 3311 AOCATHEHHS CIIJIBHOI METH TiJ] YaC BUKOHAHHS XiMI4HOTO
EKCIIEPUMEHTY 1 HaBYaJIbHUX MTPOEKTIB.

CraBJieHHs:

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

- BUB2XXEHO CTAaBUTHCA JI0 BUOOPY Maii0yTHHOTO HANpsIMY HaBYaHHS, [TOB’A3aHOTO 3 XiMI€I0;

- OyTH TOTOBUMH JI0 3MiH Ta IHHOBALIIH.

HaBuaubHi pecypcu:

- iTepaTypa Npo yCHIIIHUX BUHAX1IHUKIB 1 TIATPUEMIIIB;

- 3yCTpidi 3 YCHIITHUMH JTFOAbMH,

- Gi3HEC-TPEHIHTH, eKCKYpCii Ha Cy4yacHi MiANPHEMCTBA.

Couianvha ma
2POMAOAHCHKA
KOMnemeHmHocmi

Yminnsg:

- PO3YMITH 1 BUKOHYBaTH BCTAHOBJICHI JIEPKAaBOIO 3aKOHHM 1 IPaBUJiIa MO0 30epeKeHHs TOBKIIIIS;

- CHIBIpAIIOBaTH 3 IHIIMMHU HaJ peaii3alli€lo COIaJbHO 3HAYYLIMX MPOEKTIB, 110 NepeadayaroTb BUKOPHCTAHHS
XIMIYHHX 3HAHb,

- MPAIOBAaTU B TPy 3alliKaBICHUX JIIOJEH, CHIBIPALIOBATH 3 1HUIIMMH TpylaMu, 3ajydyaTH IIUPILY TPOMAJCHKICTb 110
PO3B’sI3yBaHHS IPOOIIeM 30epeKeHHS TOBKIIIIS.
CraBieHHs:

- BUSIBJIATU MIATPIOTUYHI TOYYTTS 10 Y KpaiHu, JII000B 10 Masoi 6aThbKiBIIUHU;

- IOTPUMYBATHUCh 3arajbHOBU3HAHUX MOPAJIbHUX MPUHIMIIIB 1 HIHHOCTEH 1 OYTH TOTOBUMH BiJICTOIOBATH LI IPUHLUIIH 1

LIHHOCTI;

- BUSIBJISITH 3a11IKaBJIEHICTD Y IEMOKPATUYHOMY OOJIAIITYBAaHHI OTOYEHHS i €KOJIOTIYHOMY OOJaINTyBaHHI TOBKIJLIS;

- OI[IHIOBATH HEOOXIIHICTh CTAJIOT0 PO3BUTKY SIK MIPIOPUTETY MIKHAPOJHOTO CHIBPOOITHUIITBA;

- IAHYBaTH PO3MAITTS TyMOK 1 TIOTJISI/IB;

- IHYBaTH ¥ IaHYBAaTHU BHECOK BUAATHUX YKPAiHLIIB, 30KpeMa BUYCHUX-XIMIKIB.
HaBuanbHi pecypeu:

- HAaBYAJIbHI 1 COLIaJIbHI MMPOEKTH, TPEHIHTH.




Oobiznanicms ma
CAMOBUPAINCEHHS Y

cehepi kynomypu

YMminnn:
- BAKOPHCTOBYBATH Cy4YacH1 XIMIYH1 3aCO0H 1 MaTepiay JIJIsl BTIJICHHS XYIOKHIX 1716/ 1 BUSIBJICHHS BJIACHOT TBOPYOCTI;
- MIOSICHIOBATH B3a€MO3B’SI30K MUCTEIITBA 1 X1Mi.
CraBieHHs:
- IHYBaTH BITYMU3HSIHY 1 CBITOBY KyJIbTYPHY CHAAIINHY, 10 SKOi HAJIEKATh HAyKa 1 MUCTEITBO.
HaguanbHi pecypeu:
- TBOpU 00Pa30TBOPYOI0 MUCTEITBA, My3UUHI ¥ JIITEpaTypHI TBOPH K LITIOCTpALii 1O BUBUEHHS XIMIYHUX SIBUILL;
- KOHTEKCTHI 3aBIaHH;
- CHHXPOHICTHYHA TaOJIUII.

Exonociuna
zpamomuicme i
300poee Hncumms

YMminns:
- YCBIIOMJIIFOBATH IPUYMHHO-HACIIIKOBI 3B’ SI3KH y MIPUPO/II 1 11 HiTICHICTB;
- BUKOPUCTOBYBATH XIMI4HI 3HAHHS JIJIsl TIOSICHEHHS KOPHCTI 1 IKOAU 3I00YTKIB XiMii 1 XIMIYHOT TEXHOJIOTII JIsl TFOJUHU
1 TOBKIJIS;
- 001aIITOBYBATH BJIACHE KUTTEBE CEPEIOBUINE O€3 IMKOIU I ce0e, THIIMX JTF0IeH 1 JOBKIJIIS;
- JOTPUMYBATHUCS 3[JOPOBOTO CIIOCOOY JKUTTS;
- 6e3MeYHO MOBOJUTHUCH 13 XIMIYHMMU CIIOJIyKaMH 1 MaTepialiaMu B IOOYTi,
- OpaTu y4acTb y peaiizamii IpOeKTiB, COPSIMOBAHUX HA MOJIMIIEHHS CTAaHy JAOBKULIA 3aBISKHU JOCATHEHHSIM XIMIYHOT
HayKH;
- IOTPUMYBATHCS TIPABUJI €KOJIOTYHO BUBAKEHOI MOBEIIHKU B JJOBKLJLI.
CraBieHHs:
- NIATPUMYBATH ¥ YTUTIOBAaTH Ha MPAKTHI KOHIIETIIIIO CTaJIOT0 PO3BUTKY CYCIIJIBCTBA;
- PO3YMITH BaXKJIMBICTh TAPMOHIHHOT B3a€MO/I11 JIOAUHU 1 TPUPOJIH;
- BIATIOBIJAJIBHO # OIIa/IHO CTABUTHUCS O BUKOPUCTAHHS IPUPOJIHUX PECYPCIB SK JKepena 30poB’s 1 100podyTy
Ta O€3IEeKH JIIOINHH 1 CIIJIBHOTH;
- OIIIHIOBATH €KOJIOT1YHI PU3HUKH 1 OYyTH TOTOBUM JI0 PO3B‘sI3yBaHHS MPOOJIEM JOBKULISL, BUKOPUCTOBYIOUN 3HAHHS
3 Ximii.
HaBuaubHi pecypcu:
- HaBYaJIbHI NPOEKTH;
- AKICHI ¥ KIIBKICHI 33124l €KOJIOTTYHOTO 3MICTY.
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[IpenmeTHa XiMidYHa KOMIIETEHTHICTh YYHIB € CKJIQJIHUKOM KIFOYOBOI KOMIIETEHTHOCT] y MPUPOAHUYMX HayKaX 1 TeXHoJorisxX. BoiomiHas
XIMIYHOIO KOMITETEHTHICTIO Ha PIBHI CTaHIApTy O3HAYA€ 3[ATHICTh YYHIB MHCIUTH 1 JISITH 3 TO3WIIH CBITOTJIAIHUX OpPIi€HTAIH 1 MIHHICHUX
YCTaHOBOK, C(hOPMOBAHUX Y TIPOIIECi HABYAHHS XiMii.

[IpeameTHAa KOMIIETEHTHICTh O3HAY€HA TAKMMH KOMIIOHCHTAMH: 3HAHHEBUM (TTi3HABAJIBHHUM), isSJIbHICHUM (TIOBEAIHKOBUM) 1 IIIHHICHUM
(MoTuBaLiiHUM). 3MICTOBE HAIIOBHEHHS IIMX KOMIIOHEHTIB PO3KPUTO B pyOpulll nporpamu «O4ikyBaH1 pe3yJbTaTH HABUAHHS.

[lepenik ouikyBaHMX pe3yJbTaTiB HAaBYAHHS — OPIEHTUP BUUTENS Ha JOCATHEHHS METH OCBITHHOTO MPOIECY Ha BIAMOBIAHOMY 3MiCTi
3a3HAYCHUX TEM IPOrpamH, IO MOJETIIMTH IUIAHYBaHHS LiJeH 1 3aBJaHb YPOKIB, JacTh 3MOTY BUPOOMTH aJ€KBAaTHI METOAMYHI HIAXOIH 10
IIPOBE/ICHHS HaBUAIbHUX 3aHATh, IOTOYHOTO ¥ TEMATUYHOT'O OL[IHIOBaHHS.

OTXe, OCHOBHHM 3aBJaHHSIM KOXKHOTO YPOKY Ma€ CTaTH JOCATHEHHS TIEBHOTO pe3yJbTaTy HaBYaHHS, TOOTO HAaOyTTs, popMyBaHHS 4d
PO3BUTOK yYHEM BH3HAYCHHUX HABYAIBHOIO MPOTPAMOI0 YMiHb, HABHYOK, CTaBJICHb, IIIHHOCTEH, 3a3HAYCHHUX Yy JIBIH 4acTWHI TaOmuIl. A BiaTak
MalOTh 3MIHUTHCS MIAXOAM 10 KOHCTPYIOBAHHS 1 MPOBENEHHS HABYAJIBHUX 3aHATH. BiJl TpaHCHALIi TOTOBUX 3HAHb yYUTEIh Ma€ MEPEHTH 0
METOJIMK, K1 JO3BOJISIOTH YYHSIM CaMOCTIHHO J10OYBaTH 3HAHHA Yy XOJ1 HaBYAIbHOI JiSUTBHOCTI; ()OpMYBaTH YMiHHSA iX 3aCTOCOBYBATH Y Pi3HUX
CUTYyallisIX, TeHEpYBATHU 1 IPOYKyBaTH 171ei a00 HOB1 3HaHHS; BUCIIOBIIIOBATH BJIACHY TOUKY 30pY L1010 IIEBHUX IPOLECIB YU SIBUIL TOLIO.

KomneTreHTHiCcHMI MiJX1/1 y HABYaHHI, HA BIAMIHY BiJl IPEIMETHO 30PIEHTOBAHOTO, epedayae IHTETPalliio pecypciB 3MICTY Kypcey Ximii Ta
IHIIUX TMPEeIMETIB Ha OCHOBI INMPOBITHHMX COIIAJIBbHO W OCOOMCTICHO 3HAUYLIMX 1/1€d, IO BTUIIOIOTbCA B CYYacHId OCBITi: YMIHHS BUHTHCH,
€KOJIOT14YHA TPAaMOTHICTD 1 3/JOPOBHI1 CTIOCIO KUTTSI, COIlialbHA Ta TPOMAJITHChKA BiINIOBIIaNIbHICTh, 1HIIIIATUBHICTD 1 M1IPUEMITUBICTD.

Jns peamizamii X 116 BUOKPEMJICHO TaKi HACKPi3Hi 3micmoei ninii: «Exonociuna Oesnexa i cmanuti po3sumoxy, «l pomaosncoka
8i0nosidanvHicmvy, «300pos's i beznexay, «llionpuemausicmo i hinancosa epamomuicmoy.

Hackpi3ni 3micToBi JiHII TOCTIJOBHO PO3KPUBAIOTHCS y TpOIECi HaBYaHHA W BUXOBAHHS Y4YHIB, € CIIJIBHUMHU JUIS BCiX NPEAMETIB i
KOPEJIOIOTHCS 3 KIIFOUOBUMHU KOMITETEHTHOCTSIMHU.

3micToBa JiHisA «Exonociuna 6e3nexa i cmanuii po3eumok» peanizyeTbcs Ha 3pas3Kax, L0 Jar0Th 3MOT'Y YYHEBI YCBIIOMHUTU HMPUYHUHHO-
HACJIIIKOB1 3B’SI3KM Y MPUPO/II 1 11 IIUTICHICTB; BaXKJIMBICTh CTAJIOr0 (KEPOBAHOT0) PO3BUTKY KpaiHM JjIsi MalOyTHIX TOKOJIIHB. Taki 3pa3ku Hazae
MaTepiai Mpo OJIepXKaHHS i 3aCTOCYBAaHHS PEYOBHH, 30€pEKEHHS MPUPOJTHUX PECYpCiB — BOJIU M MOBITPS, palioHaIbHE i OlaJiHe BUKOPUCTAHHS
NPUPOIHMUX BYTJIEBOJIHIB, KOJIOOOIr XIMIYHUX €JIEMEHTIB 1 pE€4OBUH TOLIIO.

PesynbraTom peanizauii wi€i 3MiCTOBOI JiHIi € He JumIe 0013HAHICTh YUHS 13 €KOJIOTITYHUMU NpoOJIeMaMy, MOB’SI3aHUMHU 13 JOTPUMaHHIM
YUCTOTH HABKOJMIIHBOTO CEPENOBHILA, IIPOLECAMU TOPIHHS 1 AMXAHHA, KUCIOTHUMM JOIIAMH, CTIHKUMHM OpPraHIYHMMHU 3a0pyJaHIOBaYaMu, a i
YCBIJJOMJIEHHSI MOXKJIMBOCTI PO3B’s3yBaHHS LUX MpoOiieM 3acobamu XiMii. YUeHb LiHy€e NPUPOJIHI PECYpPCH, Bl SKHUX 3aJ€KUTh HOro 370pOB’s,
n00po0yT, CTAINN PO3BUTOK KPATHH, YCBIIOMIIFOE HEOOXITHICTH 30€peKEHHS YUCTOTH JTOBKIJUISI; Oepe y4acTh Y BiIMTOBITHUX 3aX0/1aX; €KOJIOT19HO
BUBAKEHO MMOBOJUTHCS Y JOBKIJII.
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CTaHOBJICHHIO YYHIB SIK CBIIOMUX I'POMAJIsIH, MATPIiOTIB YKpaiHu, WICHIB COILiyMY, MICIIEBOi IPOMaJIH, IIKITLHOTO KOJIEKTUBY Ma€ CIPUSTH
peautizarisi 3MicToBOI JiHIT «I pomadancwvka gionogioansnicmey». Ha ypokax XiMmii ydHi 03HAHOMITIOIOTBCA 31 3/100yTKaMU BITYM3HSIHUX YUCHUX Ta
iXHBOIO TPOMAJSHCHKOIO IO3MII€I0, OI[IHIOIOTH PO3BUTOK BITUM3HSHOIO BHPOOHMIITBA HAa OCHOBI JIOCSTHEHb XIMIYHOT HAyKH, HaBYAarOThCS
MPaLOBaTH B KOMAaH[I, BIAINOBIAJIbHO CTAaBUTHUCH /10 3aB/laHb, BU3HAYEHHUX KOJIEKTHBOM, Ta PETEIbHO BHUKOHYBAaTH CBOIO YaCTUHY pOoOOTH. Y
M03aypOYHUi Yac N0AI0Th MPO YUCTOTY HABKOJMIIHBOTO CEPEIOBHINA CBOTO PETiOHY, O€pYyTh MOCWIBHY Y4acTh y peani3alii coLiajJbHO 3HAYYyIIUX
HaBYAJBHUX MPOEKTIB. Pe3yibpratamu, 1m0 3acBIIYYIOTh HNPOMYKTHBHICTH peaii3arii Ii€i JiHii, € yCBIAOMJIGHHS YYHSMH BiJIOBINAIBHOCTI 3a
pe3yJbTaTl HaBYAHHS, SKi MOXYTh Y MailOyTHbOMY BIUIMHYTHM Ha PO3BUTOK KpaiHM; CyMIIIHHE BMKOHAHHS 3aBJaHb y KOMaH]li; pallioHajbHE
BUKOPHUCTAHHS PEYOBHUH; y4acTh Y 3aXUCTI JOBKULIA 1 30€pekeHH] Horo s cede Ta MaiOyTHIX TTOKOJIiHb.

3micToBa JiHIA «300p0o6's i 6e3nexka» TOPKAETHCS BCiX 0€3 BUHATKY TE€M IMPOrpaMy 3 XiMii, OCKIJIbKM BUKOPHCTAHHS 3/100YTKIB XIMii
YOPOAOBK yChOT'O JKUTTSI JIFOJWHU TICHO TIOB’SI3aHO 31 37J0POB’SIM 1 skuTTe3a0e3medeHHsIM. [10CIIiqOBHII PO3BUTOK ITi€1 3MICTOBOT JIiHIT Y 3MICT1
KypCy Ja€ y4HSM 3MOTY YCBIIOMHUTH, 3 OJHOTO OOKY, 3HAUEHHS XiMii JIUII OXOPOHH 37I0POB’S, a 3 1HIIOT0 — MOKJIMBY IIKOAY MPOAYKTIB Cy4acHOi
XIMIYHOT TEXHOJIOT1{ y pa3i HEHaJe)KHOTO BUKOPUCTAHHS 1X.

VYV pesynbraTi peamizamii 1€l 3MICTOBOT JIHIT y4eHb JOTPUMYETHCS MPaBUI OE3MEUHOTO IMOBOHKCHHS 3 PEUYOBMHAMH 1 MaTepiajamu y
nmabopatopii, moOyTi i TOBKULTI, YCBIJOMIIIOE 3aJIeXKHICTh 3/I0POB’Sl BiJ YUCTOTU BOJH, MOBITPS, CKJIALy XapuOBUX IMPOIYKTIB; AOTPUMYETHCS
3JI0POBOT'O CIIOCOOY YKUTTSL.

3microBa JdiHis «Ilionpuemnusicme i pinancoea zpamomuicmep) HaUTIOE YYHIB Ha MOOLTI3a11il0 3HaHb, MPAKTUYHOTO JJOCBIAY 1 I[IHHICHUX
YCTAHOBOK Yy CHUTyallisiX BHOOpY 1 NMPUMHATTS pilleHb. Y HaBYaHHI XiMii Takl CHUTyalli CTBOPIOIOTbCS il yac IUIAHYBaHHS CaMOOCBITHBOI
HABYaJIbHOI JISJIBHOCTI, TPYNOBOI HaBuUajbHOI, EKCIIEPUMEHTaJbHOI pPOOOTH, BUKOHAHHS HABYAJIbHUX IPOEKTIB Ta iX MpPE3eHTyBaHHS,
PO3B’sI3yBaHHS PO3PaXyHKOBUX 1 KOHTEKCTHUX 3a/1a4, BUPOOJICHHS BIIACHOT MOJIEII MOBEAIHKN Y TOBKIJLITI.

Po3kpuTTs 3MicTOBOI JiHIT MOTPeOy€e MO3UTHUBHUX MPHUKIAIB 13 ICTOPITl XiMil, TiSIbHOCTI BYCHUX 1 MIANPUEMIIIB y Taiy3i XiMii, eKoJorii,
(bapmakoorii, 1o 3aCBiIUYIOTh MOXKIUBICTh PO3B’A3yBaHHS HE JIMILIE TEOPETUYHUX, a i MPAKTUYHUX MPOOIEeM XiMil 1 XIMIYHOTO BUPOOHUIITBA.

VY pe3ynbrari peamizamii mi€i 3MIiCTOBOi JIiHII y4€Hb YCBIJIOMIIIOE BaXKJIMBICTh BHBYCHHS XIMii; OIIIHIOE YCIXH, JOCATHYTI Cy4YaCHHUM
CYCIIUTLCTBOM Y XIMIUHIH HayIli, po3po0JIeHH] CIIOCO0IB OfepKaHHS, IEPEPOOKH 1 3aCTOCYBaHHS PEUOBHUH SK TaKi, 110 3aJIe)KaTh BiJl 3HAHb, YMiHb,
HIIIaTUBY 1 M AMPUEMIIMBOCTI OKPEMHUX OCOOMCTOCTEH 1 TPy OJHOIYMIIIB; IEPEHOCUTH 1€ CTABJICHHS HA Pi3HI BUAM CBOE] HABUAJIBHOT MisITBHOCTI,
MOBO/KEHHS Y JIOBKIJIII; CB1IOMO OOMpa€ HANpsIM HaBYAHHS Y CTAapIIii KO, BUXOASYH 3 BIACHUX MOXIIUBOCTEH.

Peanizaris 3MicTOBUX JIiHIM He mepeadavae OyIb-gKOro PO3IMIMPEHHS Y MOTJIMOJICHHS HaBYaJbHOTO MaTepialy, aje MmoTpedye MoCUaeHHs
yBaru J10 NeBHUX Woro acnekTiB. [IpoBijH1 171€1, Ha AKX IPYHTYIOThCSl HACKPI3H1 3MICTOBI JIiHI1, BTUIIOIOTHCS B HABYAHHI XIMii SIK Y TEOPETUYHOMY
3MICTI KypCy, TaK 1 B €KCIIEpUMEHTAJIbHINA AISUIBHOCTI YYHIB, IiJl 4Yac PO3B’SI3yBaHHS 3a/ay 1 3aBAaHb 13 peaJbHUMU JaHUMU (BUPOOHHMUOrO 1
no0yTOBOI'O XapaKkTepy); BUKOHAHHS MDKIIPEIMETHUX HaBYAJIbHUX MPOEKTIB, POOOTH 3 pI3HUMHU JKepesiaMu iHpOopMallii; B T03aypOUHHUil yac BOHU
peaizyroThesl IiJ] Yac TeMaTUYHUX THXKHIB, y4acTi B PeriOHAIbHUX, BCEYKPATHCHKUX 1 MIKHAPOAHUX KOHKYpcax (Y TOMY YMCIi TUCTaHLIHHUX).
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VY HaBuanbHI mporpami 3 XiMmii HAaCKpi3Hi 3MICTOBI JIiHIi BUHECEHO B OKpeMy pyOpuKy. Y Hiil 3a3Hau€HO MHUTaHHS], IO JAIOTh 3MOTY
BiJIMTOBITHO CIIPSIMYBATH 3MiCT KOXKHOT TEMH.

[Iporpama crapmioi MIKOJIHM peayi3ye 3MIiCTOBI JIiHIT XIMIYHOTO KOMITOHEHTa OCBITHBOI ranmy3i «IIpupoT03HABCTBO»: PEYOBHHH Ta iXHI
MePETBOPEHHS, XIMIUHI 3aKOHH 1 METOJIN JTOCITIIPKEHHSI, HABUYKH OE€3MEYHOTO MOBOHKEHHS 3 PEYOBMHAMH, CTABJIICHHS /IO €KOJOTIYHUX MPOoOJIeM 1
PO3YMIHHSI XIMIYHOT KapTHUHH CBITY, BMIHHSI OLIIHIOBATH POJIb XiMii Y BUPOOHUIITBI Ta KUTTI J0JuHU. CHcTeMa XIMIYHUX 3HAHb BU3HAUYCHA 1/1€€10
MPUYMHHO-HACHIIKOBUX 3B'S3KIB MIKpO- 1 MaKpOCBITY PEUOBHH, B3a€MOIEPETBOPEHb MPOCTHUX 1 CKJIAJHUX PEUYOBUH 1 T€HETHYHHM 3B'I3KOM
HEOPTraHIYHUX 1 OpPraHIYHUX PEYOBUH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHMX pPEaKUil pO3MNIANaloThes 3 ypaxXyBaHHSAM CYYaCHHMX TEXHOJOTIH
BUPOOHMIITBA HOBUX PEYOBHH, MaTEPialliB 1 €HEPrii.

3MICT MpOrpaMu CTPYKTYPOBAHO 3 ypaxyBaHHSIM BIKOBUX OCOOJMBOCTEH yUHIB 1 4acy, BiJIB€J€HOIO HAa BUBYEHHS NIPEAMETA.

KinbkicTh TOIWH, BIJBEICHWX HAa BUBYCHHS XiMii Ha piBHI CTaHIApTy, BIANMOBiIa€ HaBYaIbHUM TutaHam it 10-11 kmaciB 3akianmiB
3araJibHOi CEpeaHbOT OCBITH, 3aTBEPKEHUM MiHiCTEepCTBOM OCBITH 1 Hayku Ykpainu (Haka3 MOH Ne  Bigx 2017 p. «IIpo BHeceHHs 3MiH y
Hakaz3 MOH Bin  Ne 995»), a came: y 10 knaci — 1,5 ronunu, B 11 knaci — 2 ToguHHA Ha THKIEHb.

L{iHHICHI OpIEHTHPH 3MICTY KypcCy XiMii y cTapuIiii mMKoJi HEe 3aJIeKaTh BiJl PIBHS BUBYCHHS 1 BU3HAYAIOTHCS CIIEM(IKOI0 XiMii K HAYKH.
[TOHATTS «IIHHICTB» BKIIIOYAE €HICTh 00'€KTUBHOTO (caM 00'e€KT) 1 cy0'eKTUBHOrO (BiAHOIIEHHS Cy0'ekTa 10 00'€KTa), TOMY B SIKOCTI I[IHHICHUX
OpiEHTUPIB XIMIUYHOI OCBITH BHCTYMAIOTh 00'€KTH, III0 BUBYAIOTHCS B KypcCi XiMii, 10 SIKUX B y4HIB OpPMY€EThCS IiHHICHE cTaBieHHs. [Ipu mpomy
MPOBIJIHY POJb BIIICPAalOTh Mi3HABAIBHI IIHHOCTI, OCKIJIBKH TOJOBHOIO METOI) HABYAIBHOTO MpeaMeTa «XiMis» € JOCHIIKCHHS 1 BUBYCHHS
HIPUPOIH.

VYximanadi mporpaMu mparHysid 30€perTd IITICHICTh 1 CHCTEMHICTh HABYAJIBHOTO TPEIMETa, Ha OCBOEHHSI SIKOT'O BiJBEIEHO MiHIMAJIbHHUMA
HaBYaJIbHUH yac. PerenbHuil Bi101p 3MICTY XiMil Ha 0a30BOMY PiBHI BUBUEHHS I03BOJIMB:

30eperTH JOCTaTHBO LIUTICHUN 1 CHCTEeMHHH KypC XiMii;

3BUTBHUTU KypC BiJl HAAMIpHOI JAeTaii3allii, 3aTEOpPETU30BAHOIO 1 CKIAAHOIO HAYKOBOTO MaTepialy, Ui BiAMpaIfOBaHHS SKOTO MOTPiOHO
YUMaJo 4acy;

BKJIFOUUTH J0 KypCy MaTepiaj, NOB'SI3aHUM 13 MOBCSAKIEHHUM XHUTTSM JIIOJAMHU Ta 3 MallOyTHbOIO MpOQeciiiHO AISIbHICTIO 3700yBavya
MOBHOI 3arajbHOI CepPeIHhOT OCBITH, KA HE MATHME SICKPABO BUPAKEHOTO 3B'I3KY 3 XIMIE€IO.

I'onoBHe racno, SKUM KepyBalIucs ykiaaadi nporpamu: « BUB4aeMo 3aKkoHOMipHOCTI, a He okpeMi GpaKkTy.

CTpyKTypa HaBYaJbHOI mnporpamMu. 3MICT MPOTpaMU OXOIUTIOE PO3JUIM, TPUCBSIYCHI BHUBUCHHIO XiMii OpraHIYHMX CHOJYK,
y3arajJbHeHHIO, CUCTeMaTH3allli Ta MOTJIMOJICHHIO 3HaHb 3arajbHOi XiMii, XiMii €JIEMEHTIB Ta y3arajJbHEHHIO 3HAHb II0JI0 POl XiMil y CTBOpPEHHI
HOBHMX MaTepialliB, PO3BUTKY HOBUX HAIPSIMIB TEXHOJIOT1H, pO3B’A3aHHI MPOI0BOJIbYOI, CHPOBUHHOI, EHEPr€TUYHOI, €KOJIOT1YHOI ITPOOIIEM.

OO0paHo TaKy HOCIIOBHICTh BUKJIAICHHS HABYAJIBHOI'O MaTepiaiy:

10 knac. [losmopenns nouamkogux noHame npo opeaniumi pevosunu. Tema 1. Teopis 6yoosu opeaniunux cnoayk. Tema 2. Byznegoomi.
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Tema 3. Oxcueenoemichi opeaniuni cnonyku. Tema 4. Himpocenoemicni opeaniuni cnonyku. Tema 5. CunmemuuHi 8UCOKOMONEKYAAPHI PEUOBUHU |
noznimepui mamepianu Ha ix ocHosi. Tema 6. bacamomanimuicms ma 36 'A3KU MIdC K1ACAMU OP2AHIYHUX PEUOBUH.

11 knac. Tema 1. Ilepioouunuii 3axon i nepioouuna cucmema Ximiunux enemenmis. Tema 2. Ximiunuil 36’5130k i 6yoosea pevosunu. Tema 3.
Ximiuni peakyii. Tema 4. Heopeaniuni pewosunu i ixui enacmusocmi. Tema 5. Ximis i npoepec noocmea.

MeTo/10/10T1YHOI0 OCHOBOKO Takoi MOOYIOBM HAaBYAJBHOTO 3MICTY XiMii JJIsl pIBHA CTaHAApTy € 1/1ed IHTErPOBAHOTO Kypcy XiMii —
BHYTPIIIHBOIIPEIMETHOT IHTETpallil HABYAJILHOT'O IpeaMeTa « XiMis».

Ines takoi iHTerpauii AMKTy€e HACTYNHY Y€proBiCTh BUBYEHHs po3AUIIB XiMmii: y 10 kiiaci BUBYA€ThCS XiMisg OpraHiuHUX CIONYK, B 11 —
3arajbHa XiMis 1 XiMisi HEOpraHIYHUX CIIONYK. Take CTpyKTypyBaHHS OOYMOBJIEHO THUM, L0 y3arajdbHeHHS B 11 Kkjaci 3MiCTy mpeameTa J03BOJIsE
chopMyBaTH y BUITYCKHUKIB CEpEHBOI IIKOJU YSBJIEHHS MPO XiMiI0, K MPO LUIICHY HAayKy, MOKa3aTH €IHICTh I MOHAThH, 3aKOHIB 1 TEOPIi,
YHIBEpCAIBHICTh 1 3aCTOCOBHICTH iX 1 B HEOpPraHiuHiH, 1 B OpraHiyHii Ximii.

VY 10 xaaci po3mmpeHo Matepiai i3 XiMmii OpraHi9HUX CIIOJIYK, II0 BUBYABCS B OCHOBHIN MIKOJI. Y MepIIiii TeMi pO3IIISAa€eThCs TEOpis
OyZIOBH OpraHiuHUX CHONYK K Bula ¢opMa HayKOBUX 3HaHb Ta i30Mepis sK sBuile. Kiacu opraHiyHMX CIONYK BUBYAIOTHCS B TEMax
«ByrneBogH1», «OKCHreHOBMICHI OpraHiyHi crnoiaykn», «HiTporeHoBMicHI opraHiyHi crmoiayku». OKpeMi TeMH MPUCBAYEHI CUHTECTUYHHM
BHCOKOMOJIEKYJISIPHIM PEYOBHHAM 1 0araTOMaHITHOCTI Ta B3a€EMO3B’S3KYy OPTraHIYHUX pedoBHH. HanexxHy yBary mpujaiaeHo OyJI0BI MOJIEKYJ
OpPTraHIYHUX CHOJYK, PO3SKPUTTIO B3a€EMHOTO BIUIMBY aTOMiB, MPUYMHHO-HACIHIIKOBUM 3B’SI3KaM MK OyJIOBOIO, BIACTMBOCTSMH, 3aCTOCYBAHHIM
OpPraHiYHHUX PEUOBHH.

3 MeTOI MOCWJICHHS poji AeAyKLii y HaBYaHHI XiMil CHOYATKy JAlOThCS KOPOTKI TEOPETHYHI B1AOMOCTI Hpo OynoBY, Kiacu@ikaiiio,
HOMEHKJIATypy OpPTaHIYHUX PEYOBHH, OCOOJMBOCTI PeaKIlii 3a ix ydactio. ChopMoBaHi TAKUM YHHOM TEOPETUYHI 3HAHHS IMOTIM PO3BUBAIOTHCS HA
(akToNIOTIYHOMY MaTepiaji Mpu BUBYCHHI KJIACiB OpraHiuHUX CTIOIYK.

B 11 kuaaci nmornuOmor0Thes 3HAHHS 13 3arajbHOI XiMmil 1 XiMmil HEOpraHiyHUX pE4yOoBHH, HaOyTi B OCHOBHIHM mIkoji. BuBuaeTbes Ximis
HEMETANTIUYHUX 1 METaliYHUX EJIEMEHTIB 3TiIHO 3 OyJ0OBOIO iXHIX aTOMIB Ta MiICIeM y MEPIOJUYHIM cucTeMi XiMiuyHHX enemeHTiB. [locninoBHO
BHUBYAIOTHCSA (Di3W4HI ¥ XiIMIYHI BJIACTHBOCTI HAWBAXKJIMBIIIMX CIIOJIYK €JIEMEHTIB (3 SIKUMH Y4YHI 3yCTPIdarOThCS y MOOYTIi, JOBKIJUII), MpaBuUia
MOBO/KEHHS 3 HUMH, OJIEpP’KaHHs Ta BUKOPHCTAHHS 1X.

Tema «XiMisi 1 Tporpec JIOACTBa», AKOK 3aKIHUYEThCA Kypc XiMil, Ma€ y3araJpbHIOBAIBHUU Xapakrep. Po3kpuBaeTbes ponb Ximii y
CTBOPEHHI HOBHX MaTepiajiB, pO3BUTKY HOBHX HAaIpsMiB TEXHOJIOTiH, pO3B’s3aHHI MPOJOBOJIbYOI, CHPOBUHHOI, €HEPreTUYHOI, E€KOJOT1YHOi
mpo0JieM. Y3arajapbHIOITHCS CBITOTJISIHI MATAHHS MO0 MICIIS XiMil TOMIXK 1HIIMX HAYK PO MIPUPOY.

3aBeplIyeThCsl BUBUECHHS XIMII O3HAHOMJICHHSIM 13 3€JIEHOIO XIMIEI K HOBOIO (i10cO(di€r0 CyyacHOrO PO3BUTKY XIMIYHOI 1HAYCTPIi,
HAyKOBUX JOCIi/KEHb Ta CBITOIVIALy MOJOJOTO MOKOMiHHSA XiMikiB. Ii 3aBJaHHS — JOMOMOITH NIOACTBY Y BiAOOpi TAKMX BHXiJHMX MaTepialmis i
CXEM TEXHOJIOTIYHHUX TMPOIIECiB, K B3araji BUKIIOYAIOTh BUKOPUCTAHHS OyAb-IKUX IIKIAJIMBUX BUXITHUX PEUOBUH a00 iX YTBOpEHHS B MpoIeCi
BUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOI IMPOTYKIIIi.
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JlocTaTHBO yBaru NpUAUISETHCS 1 BUCBITICHHIO METO/IIB HAYKOBOTO Mi3HAHHS B XiMii, pOJIi CIIOCTEPEKEHHS i €KCTIEPHUMEHTY.

HaBuanHns ximii noTpeOye palioHaJIbHOTO 3aCTOCYBaHHS CIOCOOIB i, MeTOaiB i 3aco0iB HaBuaHHsA. OpraHizalii OCBITHBOTO MPOLECY
CHpPUSATHME BHUKOPHCTaHHsS NEPEBIPEHUX ILIKIIBHOK MPAKTUKOK AKTUBHUX Ta IHTEPAaKTUBHMX TEXHOJOTIH: TpynoBoi poOOTH, MPOOIEMHOIro
HaBYaHHS, TUAAKTUYHHUX 1rOp, TPEHIHNOBUX 3aHATH TOIIO. Y CYYaCHHMX yMOBax Ba)KIMBUM METOAMYHMM OPIEHTHPOM € (POPMYBaHHs B y4HIB
YMIHHSI BUMTUCH 1 HOTO peanizalis B caMOCTIHHIN HaB4YalbHIN AisibHOCTI. [IpiopuTeTHrit BUO1p METOIMKY HaBYaHHS HAJIEKUTh YUUTEIICBI.

BaxuBuMm JpKepenom 3HaHb, 3ac000M (hopMyBaHHS AOCHITHUIBKUX YMiHb 1 HaBMYOK, CTBOPEHHS MPOOJIEMHHUX CHUTYyaliid, pPO3BUTKY
MUCJIEHHS, CIIOCTEPEKIIMBOCTI 1 TOMUTIMBOCTI € XIMiYHMIi eKCIIepMMEHT Ta Po3B’si3yBaHHA 3ajay. ToMy B Iporpami J10 KOKHOI TEMH BKa3aHO
BUJM XIMIYHOT'O €KCIIEPUMEHTY ¥ TUIM PO3paxXyHKOBHX 3a/1ad.

Buxonguu 3 MmoxnuBocTell kabiHeTy XiMii Ta OepydH 10 yBaru TOKCHYHICTh PEUOBHH 1 IpaBuiia O€3MEKU, YUUTENIb Ha CBIM PO3CY MOXKe
JIOTIOBHUTH XIMIYHHH €KCIEPUMEHT, SK JEMOHCTpaliiHUi, Tak 1 saboparopHuit. OKpiM IBbOTO, YaCTHHY JEMOHCTpAIliii MOXKHA 3HiIMCHIOBATH,
BUKOpUCTOBYI0uM 3D-MozentoBanHs abo BipTyanbHE EKCIIEPUMEHTYBAaHHS.

®opMyBaHHIO KOMIETEHTHOCTEH yUHIB CIpUs€ BUKOHAHHS HUMU HAaBYAJIbHHUX NPOEKTIB, OPIEHTOBHI TEMHU SIKUX (17151 BUOOPY) HaBEIEHO B
OKpeMili pyOpuIll mporpaMu. YUuTedb 1 y4HI MOXYTh NPOIOHYBaTH 1 BiacHi TeMu. [IpoekTu po3poOJstOThCS YYHSIMH 1HIMBiAyadbHO ab0 B
rpyIax, y9uTellb MOXe HaJaBaTH KOHCYJIBTAIIO MO0 TUTAHYBAHHS, BU3HAYECHHS METH, 3aBJIaHb 1 METOJUKHU JOCIHIIPKEHHS, MOMIYKY 1 30MpaHHs
iHpopMarii, KOOpAUHYBATH XiJl BUKOHAHHA NMpoeKTy. [IpoekTHa poboTa Moke OyTH TEOPETHYHOI a00 eKCIIEPUMEHTAIBHO. TpUBaIiCTh IPOEKTY
— pi3Ha: Bi YpOKy (MiHI-IPOEKT), KUJIbKOX JIHIB (KOPOTKOTEPMIHOBHUI IMPOEKT) A0 POKY (JIOBroTepMiHOBHil). Pe3ynbraTté mociimkeHb y4H1
MPENCTaBISAIOTh ¥ (hOpMi MYyJIBTHUMEIIMHOT Ipe3eHTallii, 10noBii (y pa3i HEe0OXiTHOCTI — 3 JIEMOHCTPAIII€I0 XIMIYHUX AOCTIIIB), MOJENI, KOIEKIIii,
OyKJIeTy, Ta3eTH, CTATUCTUYHOTO 3BITY, TEMAaTHYHOI'O MAacoOBOIO 3aXOAy, HayKoBoro pedepaty (i3 3a3HAYCHHSIM aKTyaJIbHOCTI T€MH, HOBHU3HU 1
MPAKTUYHOTO 3HAUEHHS pE3yJIbTaTiB JIOCHIKEHHs, BUCHOBKIB) Toulo. [Ipe3eHraniss i OOTOBOpeHHs (3aXUCT) MPOEKTIB Bi1IOYBA€eThCS Ha
CHeLiaJbHO BiABEJEHOMY ypoli abo miJg yac ypoKy 3 MeBHOi TeMH. PoOoTa KOKHOTO BUKOHABLS MPOEKTY OLIHIOETHCS 32 HOTO BHECKOM,
1HAMBIAYaTbHO 32 KPUTEPISIMU, 3 SIKUMH YUHIB O3HAHOMITIOIOTH 3a3/1aJIeTi/Ib.

YTIpo10BXK POKY y4eHb 000B’I3KOBO BUKOHYE OJIMH HaBYAJILHUN MPOEKT (1HAUBIyadIbHUN a00 TpymnoBHii) i3 nmpeamera. OKpiM 1bOTo, YUHi
MOXKYTh OpaTH y4acTb 1 BUKOHYBATH 3a 0a)KaHHSM KUIbKa MPOEKTIB.

EdexTHBHICT OCBITHBOTO MPOLECY MOXKHA ITiIBUIIUTH 3aBJISKH 3aCTOCYBAaHHIO CydacHHUX iH(opManiliHO-KOMYHIKaIiifHUX TeXHOJIOTII.
Ile cnpusiTuMe axkTHBI3allii Mi3HABAJIbHOI AISIIBHOCTI YYHIB, PO3BUTKY IXHBOi CaMOCTIMHOCTI B ONaHyBaHHI 3HaHb, MMOCHWJICHHIO MO3UTHUBHOI
MOTHBAIlii HABUYAHHS Ta JI03BOJUTH GOpMyBaTH iH()OpMaIIHHO-ITU(POBY KOMIIETCHTHICTh. EJEKTPOHHI OCBITHI PeCypcH Jar0Th 3MOTY YHAOYHHUTH
HaBUYAJILHUN 3MICT, 30KpeMa TOM, IO CTOCYETHCS BHYTPIIMIHBOI OyOBH PEUYOBHH YW XIMIYHHX IPOIIECIB, HEJOCTYIMHUX JJIS CIIOCTEPEKECHHS B
YMOBax IIK1JIBHOI JIa0opaTopii.

VY mporpami He 3a3HaY€HO PO3MOJLT FOJUH 3a TeMaMu. /i OTpUMaHHS OUYIKyBaHMX PE3yJIbTaTiB HaBUAIBHOI AISJIBHOCTI YUHIB YUYHUTENb
CaMOCTII{HO BU3HAyYa€ 4ac, HEOOX1MHUH IS IXHBOT'O JJOCATHEHHS y MeXax BIJAMOBIAHOT TEMHU, 3BaXKar0uu Ha YMOBH (DYHKI[IOHYBaHHS HaBYAJIbHOI'O
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3aKJaay 1 HaBYaJIbHI MOXJIMBOCTI YYHIB. YUHTENb TAaKOK MOXKE OOIPYHTOBAHO 3MIHIOBATH TOPSAIOK BUBUEHHS TEM i OKPEMHUX NMUTAHb y MeKax
onHoro kiacy. [lepeHocUTH BUBUEHHS TEM JI0 1HIIOTO KJIAacy HE J03BOJISETHCS.
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10 xaac

52ron, 1,5ron

Ha THXXICHb

OuikyBaHi pe3yJIbTATH HABYAHHSA

| 3MicT HaBYAJILHOTO MaTepiaay

IIpakTH4YHA YacTHHA

IloBTOpEHHS MOYATKOBHMX NMOHATH NP0 OPraHiYHi pe4OBUHHU

Y4yeHb/yueHHIA:
3HAHHEBMI KOMIIOHEHT

Hazueae NecATH WieHiB roMoJiorigHoro psny amkaniB (CHs — CioHaz);

PO3YyMi€ HANCKHICTH PEUYOBUMH 3a IiXHIM CKJIQJOM [0 BYTJCBOJHIB,
OKCHUTCHOBMICHHX, HITPOT€HOBMICHHX CITOJIYK.

HissnbHICHUI KOMIIOHEHT

cKaoae

MOJIEKYJISIPHI, CTPYKTYpPHI 1 HamiBCTPYKTYpHI (popMynn mMeTaHy Ta IeB’ATH
rioro romojioriB (C,Hes — CioH22), eTeny, eTuny, MeTaHOy, €TaHOoIy, TJIIepoy,
€TaHOBOI Ta aMiHOETaHOBOI KUCIIOT;

PIBHSHHS peakiiii: ropiHHA (IIOBHOTO OKHCHEHHS) BYTJICBOJAHIB; 3aMillICHHS
JUT MeTaHy (XJIOpYBaHHS); NPUEAHAHHS IJIS €TeHy W eTHHY (TalloTeHyBaHHS,
TiIpyBaHHA); IO ONKCYIOTh XiIMi4Hi BIACTUBOCTI €TAHOBOI KUCIIOTH (B3a€MOis
3 IHIUKAaTOpaMH, METalaMH, JIyTaMH, COJISIMH 3 TOYKH 30PY EJIEKTPOJITHIHOL
JIACOIIIAIIIT ).

HinHicHM KOMIIOHEHT

00rpynmoegye

3aCTOCYBaHHS METaHy, €TaHy, eTeHy, ETHHY, METaHOIy, €TAHOITY, TIIIepoIy,
€TaHOBOI KHCIIOTH;

POJIb OPTAHIYHHX CIIONYK y JKUBIH PUPO;

OUINIOE 6NIUE HA 37I0POB’SI 1 JOBKUIISI OKPEMHUX OPTraHiYHUX PEUOBHH;

BUCII06II0€ CYONHCEHHA TOAO0 HEOOXiTHOCTI 3HaHb NMPO OPTaHiuHi CHOIYKH
JUTA iX O€3MEeYHOTO 3aCTOCYBaHHSI.

Cknan, BJIACTHBOCTI, 3aCTOCYBaHHS
OKpEMHUX TIpEICTaBHUKIB BYIJIEBOJIHIB
(meTan, eraH, €TEH, eTHH),
OKCHI'CHOBMICHUX (METaHOJ, €TaHoJI,
TITIepoJt, €TaHoBa  KHCJIOTA) i
HITPOT€HOBMICHHUX (amiHOeTaHOBA
KHCJIOTa) OpTraHiuHUX PCUOBHH.

Tema 1. Teopis 6ynoBu

OPraHiYHHUX CMOJYK

YdeHnb/yueHnus: Teopist OynoBu opraniyHux cronyk. | Pospaxynkoei 3adaui

3HaHHEBMIT KOMIIOHEHT 3aexKHICTh BJIACTUBOCTEH pedoBuH Bif | 1. BuBemeHHS  MOJEKyIspHOT
nosAcHIOE Ckiamy 1 XiMigyHOI OyIOBHM MOJEKyJ. | GOPMYJIH PEYOBHHHU 32 MACOBUMHU
CYTb SIBHIIIA 130Mepii; [MonsaTTs mpo sABUmIE i30Mepii Ta | YACTKAMHM EJIEMCHTIB.
3aJIeKHICTh BIACTUBOCTEW PEUOBHWH BiJI CKIAAy i OyIOBH IXHIX MOJIEKYJI Ha | i30MEpH. [emoncmpauii

OCHOBI MOJIOKEHb Teopii OyIOBH OPTaHIYHUX CIIOJNYK; Kosanentni KapOOH-KapOOHOB1 | 1. Mojeni MOJIeKyJ OpraHidYHHUX
HAgOOUmMb RNPUKAAOU OPTaHIYHUX CHOJYK 13 IPOCTUMHM, IOIABIHHMMHY, | 3B’3KM y MOJIEKYJaX OpraHidyHux | cmonyk (y Tomy wuwmcmi 3D-

HNOTpiiHUMHU KapOOH-KapOOHOBHMHU 3B’ SI3KaMH. CIOJIYK: pocTui, HO/BIMHUH, | IpOeKTYBaHHS ).
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JifaabHiCHHI KOMIIOHEHT

Ppo3pizusae

OpraHiyHi CHOMYKH 3a SKICHAM CKJIaJIOM:
HITPOTE€HOBMICHI PEUOBHHU;

BYIJICBOMIHI, OKCHTEHO- 1

TTOTPIHHHH.
Knacudikanis opraniyHux Cromyk.

2. Mogeni Momekyn izoMepiB (y
ToMy yucii 3D-NpoeKTyBaHHs).

Haguanwvni npoexmu
1. [3oMepu y ipupoi.

MIPOCTHH, TIOABIHHUM, TOTPIHHMI KapOOH-KapOOHOBI 3B’ SI3KH; 2. Icropis CTBOPEHHS Ta
Xapakmepu3ye CyTh Teopil OyJ0BU OpraHiyHHUX CIOJYK; PO3BUTKY Teopii OyznoBu
Po36’a3ye 3a0aui Ha BUBCICHHS MOJICKYJISIpHOI (OPMYJH PEUOBHHU 3a OpraHivYHUX CHOJYK.
MacOBHMH YaCTKaMU €JIEMEHTIB, OOTPYHTOBYIOUH OOpaHUH cIr1ocid po3B’s3aHHS. 3. 3D-monemi MOJIEKY I
HinHicHUIl KOMIIOHEHT OpraHiYHUX CIIOJIYK.
ycgioomnioe  HEOOXiAHICTH 3HAHHA  BJACTUBOCTEH  PEUYOBHMHM UL
BCTAHOBJICHHSI 11 BILUTUBY Ha BJIACHE 3710POB’S 1 TOBKIUUIS;
GUCII06I0€ CYOIHCEHHA TIPO 3HAYECHHS Teopii Oy10BH OPTaHIuYHHUX CIIOJIYK AT
PO3BHUTKY OpraHiqHOl XiMii;
pooums eucHoeku Tpo OaraTOMAaHITHICTE OPTaHIYHUX CIIOJIYK Ha OCHOBI
Teopii XiMiuHOi OYZ0BH.
Hackpizni amicmoei ninii
Exonociuna besnexa i cmanuii po36umox.
3aneKHICTh BIACTHBOCTEH PEUOBHH Bi CKJIaay i XiMi4HOT OyTOBH MOJIEKYIL.
Tionpuemnusicms i Qhinancosa spamomHicme.
3aeKHICTh BIaCTUBOCTEH PEUOBHH Bi CKJIaLy i XIMi4HOT OyT0OBH MOJIEKYIL.
Po3B’s13yBaHHs po3paxyHKOBHX 3a/1a4 HA BUBEICHHS MOJICKYJISpHOT (hOpMYJIM PEYOBHUHH 32 MACOBUMH YacTKaMH €JICMEHTIB.
Tema 2. ByraeBoaHi
YdyeHb/yueHuIs: Kiracudikartist ByriieBoHiB. Po3paxyukosi 3adaui
3HAHHEBHMIT KOMIIOHEHT AJIKaHH. 3araibHa ¢dopmyna | 2. BuBeneHHS  MOJIEKYJSPHOL
Hazueae aIIKaHiB, CTPYKTypHa 13omepist, | popmynu pEYOBHUHU 3a
aJIKaHM, AJIKEHH 1 QJIKIHU 32 CUCTEMaTHYHOI0 HOMEHKJIATypOIo; CHCTEMaTUYHa HOMEHKJIATypa. 3arajibHOIO ¢bopmyoro
3arangbHi GOpPMYITH alKaHiB, alIKCHIB, AJIKIHIB; XiMi4HI BIACTUBOCTI aJIKaHiB. TOMOJIOTIYHOT'O pany Ta
(hi3uuHI BIacTUBOCTI OCH3EHY; AnkeHu i ajkiHu. 3arajgpHi Ta | TYCTHHOIO abo BiJTHOCHOTO
ROACHIOE CYTh CTPYKTYPHOT 130Mepii BYTJIEBO/IHIB; MOJIEKYJSIpHI ~ (OpMyIIM  anKeHiB 1 | TYCTHHOIO.
Po3ni3Hac CTPYKTYPHI i30MepH IEBHOT PEYOBHHU; AIKiHIB, CTpYKTypHa izomepis, | 3. BuBemeHHs  MoOyeKyIApHOL
HABOOUMb NPUKIAOU CHCTEeMaTUYHA HOMEHKJIATypa. (GopMyn pEUOBHHH 32 Macoro,
HaCWYCHUX, HEHACHICHUX I apOMaTHIHUX BYTJICBOIHIB; XiMi4HI BJIACTHBOCTI €T€Hy Ta | 00’eMoM abo KUTBKICTIO
CTPYKTYpHHUX (OpMYJI i30MepiB aNKaHiB, aJKEHIB 1 aJIKiHiB. eTHHY. pE4OBHUHU peareHTiB abo
HissnbHiCHUI KOMIIOHEHT ApeHu. beH3eH: MOJEKyJsIpHA 1 | MPOAYKTIB peaKIlii.
PO3pi3HAE BYTIICBOHI PI3HUX TOMOJIOTYHUX PAAIB; CTPYKTypHa dhopmyn, GbisuuHi | Jemoncmpauii
cKnaoac BJIIACTHUBOCTI. 3. BigHomeHnus HaCHYEHHUX

Ha OCHOBI 3arajibHO1 (POPMYIIH MOJIEKYJISIpHI (OPMYJIH BYTJIEBOJHIB IIEBHOTO
TOMOJIOTIYHOI'O PsAy;

XiMi4Hi BIaCTUBOCTI OCH3EHY.
Mertoau oJiep)KaHHs AIKaHIB, ETEHY,

BYTJICBOJIHIB JI0 JIYTiB, KUCIIOT.

Hasuanvni npoekmu
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MOJICKYJIIPHY 1 CTPYKTYpHY (GOpMyJId OCH3EHY;

CTPYKTYpHi OpMYIIH ajKaHiB, aJKEHIB 1 aJIKiHIB;

CTPYKTYpHi (hOpMyJTH i30MepiB ajKaHiB, aJKCHIB 1 aJKiHIB 32 MOJICKYJISIPHOIO
(hOopMYyJIOIO CIIOTYKH;

PIBHSIHHS PEaKIliii, SKi OMUCYIOTh XiMIYHI BJIACTHBOCTI alKaHIB (TEpMIUHUM
po3Kial, i3oMepu3allis, TaJOreHyBaHHs ), €TeHY 1 eTHHY (4aCTKOBE OKHCHEHHS,
MIpUEIHAHHSA TaJOTEHOBOMAHIB, TiApartamnis), OcH3eHy (TOpiHHS, TaJoTreHyBaHHS,
TiIpyBaHHs), OJEpKaHHS aikaHiB (TiApyBaHHS aJIKEHIB, AalIKiHIB), E€TEHY
(merimpyBaHHS €TaHy), €TMHY (IeTipyBaHHS €TaHy, €TeHy, TiIpOJi3 KaibIii
areTuieHiay), OeHseny (i3 eTuHy, AETiAPYyBaHHS H-TE€KCaHY);

Knacugikye
BYTJIEBOJIHI Pi3HUX TOMOJIOTIYHUX PSAIIB, HOPi6HIOE TXHI OYIOBY 1 BIaCTHBOCTI;

xapaxmepu3sye
XIMIYHI BJJACTHBOCTI aJKaHiB, €TEHYy Ta €THHY, OCH3EHY, CTIOCOOH OepKaHHS iX;

YCmManoee

3B’SI3KM MK~ CKJIQJoM, OyJOBOIO, BJIACTHBOCTSIMH, 30epiraHHsIM,
TPAaHCIOPTYBAaHHAM 1 3aCTOCYBaHHSIM BYIJICBOJHIB Ta IXHIM BIJIMBOM Ha
JOBKIJIJIS;

B3a€MO3B’A3KH M)XK TOMOJIOTTYHUMH PSAaMH BYTJIEBOHIB;

00MpPUMYEMbCA

MpaBwil OE3MEYHOT0 TOBOJKEHHSI 3 BYTJICBOJHAMH 1 IXHIMH MOXiTHUMH Y
noOyTi;

po36’a3ye 3a0aui

Ha BUBEICHHS MOJEKYJISPHOi GOpMyYITH PEYOBHHHU 32 3arajbHOI0 (OpMYIIO0
TOMOJIOTIYHOTO PSIIy Ta TYCTHHOIO a00 BiTHOCHOIO TYCTHHOIO;

Macolo, 00’€MOM abo0 KiJIbKICTIO PEYOBHHH peareHTiB abo MPOAYKTIB peakiii,
0OTPYHTOBYIOUN 0OpaHUii CITOCIO pO3B’ I3aHHS.

LinHicHNi KOMIIOHEHT

pOoOuUmMb 6UCHOGKU TIIOJIO BIIACTUBOCTEH PEUYOBHMH Ha MiACTaBl IXHBOI OYI0BH
1 Ipo OyIOBY PEYOBUH Ha MiACTABI IXHiX BIaCTUBOCTEH;

ycgioomaioe HEOOXITHICTH 30epeKCHHSI JOBKULISA I Yac OJCpKaHHS 1
3aCTOCYBaHHS BYTJICBOIHIB;

00rpyHmMogye 3aCTOCyBaHHS BYTJIEBOJAHIB IXHIMHU BIACTHBOCTSIMHU;

ouinloe

MOYKEKHY HEOEe3MEeUHICTh BYTJICBO/THIB,

€KOJIOTIYHI HACTINKH TMOpYIIEHHS TEXHOJOTii MoOyBaHHA 1 3aCTOCYBaHHS
BYTJICBOJIHIB Ta TXHIX MOXITHHX;

GUCJI06110€ CYOMCeHHA TIPO 3HAUCHHS 3ac00iB 3aXHMCTY POCTHH 1 iXHIH BIUTUB

eTUHY, OcH3eHy.
BYTJICBOJIHIB.

3acTocyBaHHs

4. OKTaHOBE 4YHCIO Ta SKICTh

OcH3UHY.

5. lleraHoBe 4YHCIO  JTU3EIIHHOTO
TIAJIUBA,

6. ApoMari4Hi  CTIOJIyKH ~ HABKOJIO
Hac.

7. CMOT SIK XIMIYHE SIBHILE.

8. KokcyBaHHsI ByriJuLst: IPOAYKTH Ta
X BUKOPUCTAaHHS.

9. bioras.

10. BrumiB Ha JOBKULIA
BYTJIEBOJIHIB Ta IXHIX MOXIiTHHX.
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Ha 3JTOPOB’s JIOJCH Ta JOBKULIS 32 X HENPaBUIHPHOTO BUKOPHCTAHHSL.

Hackpizni zmicmogi ninii

I'pomaosircwvika sionosioansHicme. 300pog s i 6esnexa. Exonoeiuna besnexa i cmamuil po3eumox
3HaveHHs 3ac00iB 3aXHUCTy POCIIHH 1 iXHIH BIIMB Ha 370pOB’S JIFOJEH Ta JOBKIUIA 32 X HEMPABUIBHOT'O BUKOPHUCTAHHS.
3abe3neyeHHs 30epeKeHHS JOBKIJUIS MiJ] Yac OJAep KaHHs, 30epiranHs, TPaHCTIOPTYBaHHS 1 3aCTOCYBaHHS BYTJICBOJHIB Ta IXHIX MOXiTHUX

Tionpuemnugicms i Qhinancosa spamommicmo
OpnepskaHHS anKaHiB, €TeHY, €THHY, OEH3€HY, X 3aCTOCYBaHHSI.
B3aemM03B’ 430K MiK BYTJI€BOIHIMH.

Po3B’s13yBaHHS PO3paxyHKOBHX 3a7ad HA BUBEACHHS MOJIEKYJSIPHOI (OPMYJH PEUOBHHH 3a 3arajibHOI0 ()OPMYJIOI0 TOMOJIOTIYHOIO PSAy Ta TYCTHHOIO a0o
BiJTHOCHOIO T'YCTHHOIO; 32 Macol0, 00’€MOM a00 KiJIbKICTIO PEYOBHHH PeareHTiB a00 MPOIYKTIB peakiiii.

Tema 3. OkcUreHOBMICHI OpraHiyHi cnoJyku

Y4yeHb/yuyeHU1s:
3HAHHEBHMIT KOMIIOHEHT

Ha3ueae

3aranbHi (OpMyIM Ta XapakTepucTuuHi ((QpyHKIiOHATBHI) TPYyNH CIHUPTIB,
QJIBJICTIIB, KApOOHOBUX KHUCIIOT, €CTEPIB;

32 CHCTEMAaTHYHOI HOMEHKJIATypOolo
OJTHOOCHOBHI KapOOHOBI KHCIIOTH, €CTEPH;

nOACHIOE

BIUIUB XapakTepuCTH4YHOI (PyHKIiOHANBHOI) rpynu Ha (i3W4Hi 1 XiMivHI
BJIACTUBOCTI OKCUTEHOBMICHHUX OPTaHIYHHUX CIIOJYK;

BOJIHEBOT'O 3B’SI3Ky Ha (Pi3MUHI BIACTHMBOCTI OKCHUTCHOBMICHMX OpIaHi4HHX
CIIOJIYK;

HAB00UMb NPUKIAOU

CIIUPTIB, aNBJETiNiB, HACHUYEHWX OJHOOCHOBHUX KapOOHOBHUX KHCIIOT,
ecTepiB, )KUPIB, BYTJIEBO/IB 1 iXHI TPUBiaIbHI Ha3BU;

MOIIUPEHHS! OKCUTEHOBMICHHX OPTaHIYHUX CHOJYK y MPHUPOAL 1 XapuoBHX
MPOAYKTaXx.
HissnbHICHUI KOMIIOHEHT

Po3pizuae

HacHYCHI i HEHaCHYEH1 JKUPU;

MOHO-, JTH-, TIOJTiCAaXapH/IN; PeaKIlii ectepudikarii;

Knacugikye

CIHMPTH, aibJACTiAN, HACHYCHI

CnupTu. ITonsaTTs po
XapaKTEepUCTUIHY (pyHKIIOHATBHY)
rpyny. ['ipokcuiibHa XapaKkTepucTUIHA
(pyHkmionanesHa) rTpyna.  Hacudeni
OTHOATOMHI  CNHPTH: 3arajibHa Ta
CTPYKTYpHi hopmymy, 13oMepis
(mpomnanoJtiB i OyTaHoIiB),
cHCTEMaTU4Ha HOMEHKJIaTypa.

BonneBuii 3B’A30K, #HOro BIUIMB Ha
(hi3MYHI BIaCTHBOCTI CIIMPTIB.

XiMIYHI BJIACTMBOCTI HACHYEHUX
OJTHOATOMHHX  CIUpTiB.  OpjepskaHHAg
€TaHoIy.

[lorarTs mpo GaraToaTOMHI CHHPTH
Ha TPUKIAAl TIiNepoiy, HOro XiMidHi
BIIACTHUBOCTI.

®enou: cxman i OymoBa MOJEKYIH,
¢i3n4HI Ta XIMiYHI BIaCTHBOCTI.

Aaspaeriqu. Cxman, OymoBa MOJIEKYIT
QIBJICTIIIB. AJIbJICTiTHA XapaKTePUCTUY-
Ha ((QyHKIIOHANBHA) Tpyma. 3arajabHa Ta
CTpYKTypHi (opMmynH, cucTeMaTnyHa

Po3paxyukoei 3aoaui

4. OOuucneHHs 3a XIMIYHUMH
PIBHSIHHSIMH KiJIBKOCTi pEYOBUHU,
Macu abo 00’eMy 3a KUIBKICTIO
pEUYOBUHH, Macow abo 00’eMoM

peareHTy, M0 MICTHTb TI€BHY
YaCTKy JOMIMIOK.

Hemoncmpauii

4. OKUCHEHHS €TaHOITy o
€TaHaIIo.

5. OxrcHeHHA MeTaHaIIo
(eTanairo) aMOHiauHUM
pozumHoM apreHTyMm(l) oxcumy
(BipTyanbHO).

6. OKrCHEeHHA METaHAJIIO
(eraHaio) CBIXKOO/IeP)KaHUM
kynpym(II) T1IPOKCUIOM
(BipTyasbHO).

7. O3HalioMJIeHHST 31 3pa3Kamu
ecTepis.

8. BimHoIIeHHS )KUPIB JI0 BOJIU Ta
OpraHiYHUX PO3YNHHHKIB.

OKCHUTEHOBMICHI OpTaHiuHi CITOJIYKH 32 XapaKTePUCTHIYHUMH TPYTIaMu; HOMEHKJIaTypa 1 ¢i3uyHi BrmacTuBOCTI | 9. JlOBeNEHHA HEHACHYEHOIO
cknaoae QJTBJICTIIIB. XapakTepy piaKuX KHUPIB
MOJICKYJSIpHI 1 CTPYKTypHI (opMyiH CHOHUPTIB, (EHONy, albJeriiiB, XiMI4HI BJIACTUBOCTI €TaHAJI0, HOTo | (BIpTYasbHO).
HaCHYCHUX OJHOOCHOBHHUX KapOOHOBHX KHUCIIOT, €CTEPiB, XKHPIB, BYTJICBOIIB (3a | OJepXKaHHS. 10. OxucHEeHHS TIIOKO3U
Ha3BaMHU 1 3aralIbHIMHY (DOPMyITaMH BiIOBITHUX TOMOJIOTIYHHX PSAIIB); Kapoonosi KHCJIOTH, iX | aMOHiauHMM PO3YUHOM
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PIBHSHHS peakIfid, sKi ONMUCYIOTh XIMIUHI BJIACTHUBOCTI HACHYCHHX
OJIHOATOMHHMX CIUPTIB (ITOBHE 1 YaCTKOBE OKHCHEHHS, JIETiparallis, B3a€MOIis
3 MTy’)KHAMH METaJIaMH, T1IPOTEH TaJIoTeHIaMu), TIIIepoiry (TOBHE OKUCHEHHS,
B3a€EMOJis 3 JY)KHUMH MeTallaMu), eHoy (B3aeMOJis 3 Jy)XKHUMH METaJlaMH,
JyTamM, OPOMHOIO BOJOI0), €TAHATIO (YaCTKOBE OKHCHECHHS 1 BIJHOBIICHHS),
OJTHOOCHOBHHX KapOOHOBHX KHCJOT (B3a€EMOJisl 3 IHAWKATOPAMH, METallaMH,
JyTaMu, COJISIMH, CITUPTaMU), ecTepiB (TiApodi3), KUpiB (TiAPYBaHHS Ta JIyKHUH
TipoIi3), TIIFOKO3W (YacTKOBE OKHCHEHHS, BIJHOBJIICGHHS BOJIHEM, OpPOIiHHS
CIIMPTOBE 1 MOJIOYHOKHUCIIC), Caxapo3u, KPOXMAJIO 1 IEN0I03u (MOJICKYJIAPHI
PIBHSHHS TiApOINI3y), ONEp>KaHHA eTaHoiy (Timparamisi ereHy, OpoJiHHS
TIFOKO3M), €TaHANIO (TiApaTailisi €TUHY, OKHCHCHHS €TaHOJY), €TAaHOBOI KHCIOTH

(OKHCHEHHS  €TaHalto, €TaHoNy), (OTOCHHTE3y, VYTBOPEHHS caxapo3sw,
KPOXMAJTIO 1 LIEJTIOJIO3U Y TIPUPO/II ;
nopisnioe

OyZOBY 1 BJIACTHBOCTI CHOJYK 3 PI3HUMH XapaKTePUCTHYHHMU TPYIaMH,
OJTHOATOMHHX CITUPTIB 1 GE€HOITy, KPOXMAITIO 1 IEITI0JI03H;

XiMiYHI BIaCTUBOCTI HACHYEHHX OJHOOCHOBHMX KapOOHOBHUX 1 HEOPraHIYHUX
KHCJIOT; BJIACTHBOCTI HATYPAIBbHUX 1 IITYYHUX BOJIOKOH;

xapakmepusye

XiMIYHI ~BJIACTHBOCTI OJHOATOMHHX HACHYCHHUX CHIHUPTIB, CTAHAIIO,
HacCHYCHUX OJTHOOCHOBHMX KapOOHOBHUX KUCIIOT, €CTEPiB, KUPIB, BYIJICBO/IB;

CIOCOOM OJICp)KaHHSI E€TAaHONY, E€TaHANI0, €TaHOBOI KHCIOTH, TIFOKO3H,
caxapo3u, KpOXMAJIO 1 LEJI0JIO3H;

npozno3ye

XIMIYHI BIIACTHBOCTI OKCUTEHOBMICHHX OPTaHIYHMX CIOJYK Ha OCHOBI 3HaHb
MPO BJIACTUBOCTI XapaKTePUCTUUHUX (PYHKIIOHAIBHUX) TPYTI;

YCMaHo6I0€

MPUYUHHO-HACIIIKOBI 3B’SI3KM MDK CKJIaJoM, OyJOBOI, BIACTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIDTMBOM Ha JOBKIJIIS OKCUTCHOBMICHHUX OPTaHIYHHUX CIONYK;

TeHETHYHI 3B’3KH MK OKCUT€HOBMICHUMH OPT'aHIYHUMH CIHOIYyKaMHU;

6UABIAE

HasBHICTH aJIbJICTi/TiB, KApOOHOBUX KHUCJIOT, TIIFOKO3H;

00MPUMYEMbCA RPAGUTL

0€e3Me4HOro MOBOKEHHS 3 OPraHiYHUMHU PEYOBHHAMM;

oduucnwe

3a XIMIYHUMH DPIBHSHHSMH KUIBKICTh pEYOBHHH, Macy abo o00’em 3a
KUIBKICTIO PEYOBHHH, Macolo a00 00’€MOM peareHTy, 10 MICTHTh IEBHY YacTKy
JIOMIIIIOK, OOTPYHTOBYIOUH 00paHMii cIiociO po3B’ sI3aHH,;

TIOTIMPEHHS B TIPUPOJI Ta KIacH(iKaIis.
KapOokcunbna XapaKTepUCTUIHA
(bynxmionanpra) rpyna. Ckman, OymoBa
MOJICKYJT HACHY€HHMX OJHOOCHOBHHX
KapOOHOBHUX KHUCIIOT, IXHS 3arajbHa Ta
CTPYKTYpHi hopmynm, i3oMepis,
CHCTEeMaTUYHA HOMEHKIIATypa 1 (i3udHi
BIIACTHBOCTI.

XiMidHI ~ BJIACTUBOCTI HACHYCHHX
OITHOOCHOBHHX KapOOHOBHX KHCJOT.
Peakuiis ectepudikarii.

Opepr>kaHHS €TAHOBOI KHCIIOTH.

Ecrepu, 3aranpHa Ta CTPYKTypHi
hopmyiy, CHUCTEeMaTHJYHA
HOMECHKJIATypa, BJIACTHBOCTI.
I'iapomi3 ectepis.

JKvpu sK TpeACTaBHUKU eCTepiB.

¢iznuHi

Knacugikamiss sxupiB, IxHI XIMi4HI
BIIACTHBOCTI.

Byraesoau. Knacudikariis
BYTJICBO/IB, iX YTBOPEHHS i MOLIUPEHHS
y IPUPO/Ii.

I'mroko3a: MostekyisipHa opmyna ta
ii Bigkputa popma. XiMiuHi BIACTHBOCTI
TJIFOKO3H.

Caxapoza, KpoxMmallb 1 LeNI0Jo3a:
MOJICKYJIAPHI (hOPMYIIH, TiIpOTi3.

aprearym(I) OKCHIY (3a
BiZICYyTHOCTI peareHTiB -
BIpTYaJIbHO).

Jlabopamopni docniou

1. BusiBnenus OpraHiYHUX

KHCJIOT Y Xap4OBUX MPOIYKTAX.

2. OKuCHEeHHS TJII0KO3U
CBIXKOOAEP)KaHUM kynpym(II)
TiIAPOKCHIOM.

Ilpaxkmuuni po6omu

1. Po3B’s3yBaHHS ~ EKCIIEPUMEH-
TaJBHUX 3a/1a4.

Haeuanwvni npoekmu

11. Exosoriasa 0e3MeYHICTh

3aCTOCYBaHHS 1 0ZIep>KaHHsI (PEHOITY.

12. BusiBneHHs (henomy B
eKCTpakTi 3elleHoro dJaro abo
ryari.

13. ByrneBoa y  XapyoBHX
NPOAYKTax: BUSIBIICHHS i

OiomnoriuHe 3HAYEHHSI.

14. Aédiaiedoat 66880.

15. HarypamsHi BOJIOKHA
POCIMHHOTO TOXOJDKEHHS: iXHi
BJIACTHBOCTI, [isi Ha OpraHi3M
JIFOTMHH, 3aCTOCYBaHHS.

16. lllty4ni BOJIOKHA: iXHE
3acTocyBaHHS y 1moOyTi Ta
MPOMHMCIIOBOCTI.

17. ETepu Ta ecTepu B
KOCMETHIII.

18. BiogusenpHe maibHE.
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po3e6’azye

eKCIIepUMEHTaJIbHI 3a1a4i, 00IPyHTOBYIOUH 00paHHid CIOCiO po3B’sI3aHHS.
HinHicHM KOMIIOHEHT

Ppobdums 6uUCHOBKU

IIOI0 BIIACTHMBOCTEH OKCHUTCHOBMICHHX OpPTaHIYHMX PEYOBMH Ha IIiACTaBi
ixHpoi OymoBH 1 mpo OyIOBY OKCHI'€HOBMICHHX DPEUYOBMH HA MiJACTaBi IXHIX
BJIACTUBOCTEH; HA OCHOBI CIIOCTEPEIKEHD;

ycgioomnioe

B3a€EMO3B 30K CKIIamy, OynoBH, BJIACTHBOCTCH, 3aCTOCYBaHHS
OKCHI'€HOBMICHHMX OPTaHIYHUX PEYOBHH 1 IXHBOT'O BIUIMBY Ha JOBKIJUIS;

HEOOXITHICTh OXOPOHM JIOBKULISA BiJl MMPOMUCIOBUX BIJXOJIB, IO MICTATh
(eHom;

BUCTI06TII0€ CYOHCEHHA

IIOJI0 BIUTUBY NTPOAYKTIB OPTaHIYHOTO CHHTE3Y Ha 3J0POB’Sl JIFOAWHU Ta
EKOJIOT1UHHUI CTaH TOBKIJIIS;

Do36’a3ye npodnemy

BJIACHOTO PAaIliOHANIFHOI'O XapuyBaHHS Ha OCHOBI 3HaHb NPO KHUPH 1
BYTJIEBOJIN;

ouin€

OioJoriuHe 3HAYEHHS JKHUPIB 1 BYTJIEBOMAIB IS Xap4uyBaHHS JIIOIUHY;

pauioHaJbHE CHiBBiAHOLICHHS BXXHBAHHS POCIMHHHUX Ta TBAPUHHHX JKHPIB,
nepeBary oJiry 3 HaTypalbHUX TKaHWH;

0e3MeYHICTh OPTaHIYHUX PEYOBHH 1 TpHUMae OOTPYHTOBAHE PIIIEHHS OO0
IXHBOI'O BUKOPUCTaHHSI.

Hackpizui amicmoei ninii
I pomaosrcwra ionosioansHicmo

OnepsxaHHS €TaHOITy, €TaHAJIIo.
300pos s i besnexa. Exonociuna 6esnexa i cmanuti po3eumox

Bionoriune 3HaYeHHS XUPIB i BYTJIEBOIB ISl Xap4UyBaHHS JIOAHHH.
Iionpuemnusicmo i ghinancosa epamommuicms .

OpnepskaHHS €TaHOJY, €TaHAaJIIO.

Peakist ecrepudikarii.

OOuncieHHs 3a XIMIYHUMHU PIBHAHHSIMH KUIBKOCTI PEUOBHHH, MacH abo 00’eMy 3a KUIBKICTIO PEYOBHHH, Macolo a00 00’€MOM peareHTy, 10 MICTUTh ICBHY

9acTKY JOMIMIOK.

Tema 4. HiTporeHoBMicHi oprasiuti cnoayku

Y4yeHb/yuyeHuU1s:
3HaHHEBUIT KOMIIOHEHT
Hazueae

Hacuyeni i apomMaTtnyni amiHm:
ckiaanm 1 OymoBa MOJIEKYIN, Ha3BU
HaWIIPOCTIMNIUX 3a CKJIAJOM CIIOJIYK.

Jemoncmpauii
11. B3aemonis aHUITIHY 3
XJIOPHJTHOIO KHCJIOTOO
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3arajgbHi GOPMYJIH Ta XapakTepHCTU4HI (PYHKITIOHABEHI) TPYITH aMiHIB Ta
aMIHOKHCJIOT;

nosAcHwe

CTPYKTYpHi OpMYJIH aMiHIB Ta aMiHOKHCIIOT; aM(OTEPHICTh aMiHOKHUCIIOT;

3MICT TIOHATH: XapakTepucTHuHa ((PYHKITIOHAIFHA) aMiHOTPYIIa, TENTHIHA
rpymna, noJinenTum;

HA8OOUmMb NPUKIAAOU

aMiHiB, aMIHOKHUCJIOT, OLIKiB.

HissnbHiCHUI KOMIIOHEHT

Po3pizuae

HacHYCHi i apoMaTH4Hi aMiHu;

cKknaoae

MOJICKYJISIpHI Ta CTPYKTYpHI (hOPMYJIH aMiHIB Ta aMiHOKHUCIIOT 32 Ha3BaMH 1
3aragbHUMHA (HOPMYyTIaMu;

PIBHSHHS peakLiif, IKi OMUCYIOTh XIMIUHI BIACTHBOCTI MeTaHaMiHy (TOpPiHHS,
B3AEMOIISI 3 BOJIOIO 1 XJIOPHUIHOIO KHCIIOTOI0), aHUTIHY (B3a€EMOIS 3 XJIOPUITHOIO
KHCJIOTOI0, OPOMHOIO BOJIOK)), aMiHOETAaHOBOI KHCJIOTH (B3a€MOJIsl 3 HATpii
T1IPOKCHIOM, XJIOPUIHOIO KHCJIOTOIO, YTBOPCHHS JMIENTHAY) Ta OJEPIKAHHS
aHUTiHY (BITHOBIICHHS HITPOOCH3EHY);

Knacugikye

HITPOT€HOBMICHI oprasivuHi
(pyHKIIOHATEHIME) TPYTIAMHU;

npozHo3y€

XIMIYHI BIACTHBOCTI aMiHOKHUCIIOT, 3yMOBJICHI 0COOJIMBOCTSIMHU OyIOBH IXHIX
MOJIEKY T,

xapakmepu3sye

XIMIYHI BJACTHBOCTI METaHAMIiHy, aHUTIHY, aMiHO€TaHOBOI KUCJIOTH 1 OUIKIB
(Tizpodi3, KOIbOPOBi peakiii);

010JIOT1YHY POJIb AMIHOKHCIIOT, O1JIKIB;

YCmamnoene

MIPUYMHHO-HACTIIKOBI 3B’S3KM MDK CKJIa7o0M, OYIOBOIO, BIIACTUBOCTSIMHU
HITPOT€HOBMICHHX OPTaHIYHHX CIIONIYK;

CIIOJIYKH 3a XAPaAKTCPUCTUIHUMHU

oompumyempca  npaeun  O€3[EYHOTO TOBOKEHHA 3  OpPTaHIYHUMU
pEYOBHHAMH.
LinHicHNI KOMIIOHEHT

ycgioomaioe

BIUIMB aHUTIHY Ta WOTO MOXiAHUX (BOTHEHEOE3NEYHICTh, MOAPA3JIMBICTh,
OTPYHHICTH) Ha JOBKIJUISI Ta OPTaHi3M JIFOIUHU;

Bynosa aminorpymm.

AMiHM  AK  OpraHidydi  OCHOBH.
XiMiuHI ~ BJACTHBOCTI  MeETaHAMIiHY,
anininy. Ogep)kaHHs aHUTIHY.

AMiHOKHUCIOTH: CcKiang 1 OymoBa
MOJIEKYJ, 3arajmbHi 1  CTPYKTYpHI
dbopmyiH, xapakTepucTHUuHI ((PYyHKIIIO-
HaJbHI) TPy, CHUCTeMaTHUYHa
HOMEHKNaTypa.  [lenTuana  Tpyma.
XiMi4HI BIACTMBOCTI aMiHOETaHOBOI
kuciaotu. Ilentuam.

binkm sk BHUCOKOMOJIEKYJIApHIi
croiayku. XiMiyHI BJIaCTUBOCTI OIiJKiB
(6e3 3amucy piBHSIHB peaKIliif).

(BipTyanpHO).
12. B3aemonis aHUITIHY 3
OPOMHOIO BOJIOIO (BipTYaJIBHO).

Jlabopamopni docniou
3. biyperoBa peaxiisi.
4. KcaHTOTIPOTEIHOBA pEaKIIisl.

Haesuansni npoekmu

19. Hatypanbhi BOJIOKHA
TBapUHHOTO TOXOJDKEHHS: iXHI
BIIACTUBOCTI, Jis Ha OpraHi3m
JIFOZIMHU, 3aCTOCYBaHHSI.
20. AHITIH —  OCHOBa
BUPOOHHIITBA OAPBHUKIB.
21. Cunre3 OUTKIB.

22. 30anaHcoBaHe XapuyBaHHS —
3armopyKa 3I0pOBOTO KHUTTSI.
23. BuBenenuns
OPTaHIYHOTO TIOXOKEHHS.

IS

IJIsIM
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BUCTI08III0€ CYOIHCEHHS

PO BIUIMUB OKPEMHUX HITPOTCHOBMICHHUX OpPraHiYHUX CIOJYK Ha OpraHi3M
JIFOJIVHY,

00rpynmoegye

3aCTOCYBaHHS PEUOBHH IXHIMH BIACTHBOCTSIMU;

ouin€

OloJIOTIYHE 3HAYCHHS aMIHOKHCIIOT 1 OLJIKIB;

Po36’°azye npoodnemy

BJIACHOT'O PaIliOHAJIBHOI'O Xap4yBaHHS Ha OCHOBI 3HAHb MPO OLIKH;

pobums ucnosku

PO BJIACTHBOCTI aMiHIB, aMIHOKHUCIOT Ta OUIKIB, BUXOASYU 3 OYJIOBU
MOJICKYJ PEYOBHUH, 1 IPO OYJOBY PEUOBHH, BUXOASYH 3 TXHIX BIACTUBOCTEH; Ha
OCHOBI CIIOCTEPEIKEHb.

Hackpizui amicmogi ninit

300pos s i besnexa. I pomadsmncuka gionosioansricms. Exonoeiuna be3nexa i cmanuii po36umox.

ia4acia+icAol aiteio oa éial 16%ied 48y epagie o6a o1
Tionpuemnugicms i Qhinancosa spamommicmo
Opep>kaHHS aHUIIHY.

ioT+op+ial hadaaiaela.

Tema 5. CHHTeTHYHI BUCOKOMOJIEKYJISAPHI peYOBHHH i MOJIiMepHi MaTepiajau HA iX OCHOBI

Y4yeHb/yueHH LA
3HAHHEBMIT KOMIIOHEHT
ROACHIOE
CYTh IOHATTS TOJIIMED;
peakuiii momiMepusarii i
MoJiMepiB;
HA600UMb NPUKIAOU
CHHTETUYHHUX BHCOKOMOJIEKYJIIPHUX PEYOBHH 1 MOJIMEPHUX MarepiamiB Ha
IX OCHOBI;
PIBHSIHB peakilii moJaiMepu3allii i HoJIKOH IEHC aIlil.
JissabHiCHUA KOMIIOHEHT
PO3pi3HAE
peakmii ToyiMepu3aii i MOJIKOHACHCAIIl; IIacTMacH, Kaydykd, TyMy Ta
CHUHTETUYHI BOJIOKHA;

MOJIIKOH/IGHCAIl SIK Crmoco0iB  J100yBaHHS

CunTteTnyHi BHUCOKOMOJIEKYJIAPHI
pEYOBUHMU. [Tommepmn. Peaxii
noJriMepu3arii 1 MOJIIKOHIeHcarlil.
Ilnactmacu. Kayuyxku, ryma.

Hafinommpenimi momiMepu ta chepu
IXHPOI'O BUKOPHUCTaHHS.

BB moniMepHHX MaTepianiB Ha
3JI0POB’SI JIFOIMHU 1 IIOBKILIS.
[Ipobmemu  yrumizamii momiMepiB i
IUIACTMAC B KOHTEKCTI  CTaJoro
PO3BUTKY CYCHIJIECTBA.

CuHTeTHYHI  BOJIOKHA!
BIJIACTHUBOCTI 1 3aCTOCYBaHHS.

¢iznHi

Jemoncmpauii
13. 3pa3ku 1uracT™Mac, KaydyKiB,
T'YMH, CHHTETUYHHUX BOJIOKOH.

Haeuanwvni npoexmu

24. CuHTeTHuHl  BOJIOKHA:  iX
3HAYCHHS, 3aCTOCYBaHHS y
moOyTi Ta MPOMHCIOBOCTI.

25. Peuukmmiar SIK €IUHUN
LUBIII30BaHUN CIIOCIO yTHITI3ALT
TBEPAUX MOOYTOBUX BiIXOJiB.

26. IlepepoOka no0yTOBUX
BIIXOIIB B VYxpaini Ta
PO3BHHEHHX KpaiHax CBITY.

27. llepcnekTHBY OAepKaHHS i

onucye 3aCTOCYBaHHsI OJIIMEPIB 13
BJIACTHBOCTI MOJIMEPHUX MaTepialis; Harepe 3a1aHuMHA

nopignioe BJIACTHUBOCTSIMU.

NPUPOAHI, IUTYYHI i CHHTETHYHI BOJIOKHA, IUIaCTMACH; 28. JlocmimkeHHs: ~ MapKyBaHHS
YCmManosae BHpOOIB i3 MOJIIMEPHUX
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MIPUYIMHHO-HACITIIKOB1 3B SI3KM MK CKIJIaqoM, OyJIOBOIO, BJIACTHBOCTSMH Ta MarepialiB i rmacTMac.
3aCTOCYBaHHSM MOTIMEPIB; 29. BUrotopneHHss BUpPOOIB i3
00MPUMYEMbCA TUIACTHKOBUX TUISIIOK.

MpaBuII OE3MEYHOTO MOBOKEHHS 3 CHHTETUYHUMH MaTepialaMH.
IinHicHMI KOMIIOHEHT

00tpynmosgye

3HAYeHHS TOJIMEpIiB y CTBOPEHHI HOBHX MarepiajiB Ta CHHTETHYHHX
BOJIOKOH.

Hackpizui amicmogi ninit
300pos 1 i besnexa. Exonociuna besnexa i cmanuil po3eumor.

Haiinommpenimi nonimepu ta cepu iIXHHOro BUKOPUCTaHHS.

Brutue nmoniMepHUX MaTepiaiiB Ha 3JJOPOB’S JFOJAUHU 1 IOBKIIIS.

[Ipo6memu yTumizamii momiMepiB i mIacTMac B KOHTEKCTi CTAJIOTO PO3BUTKY CYCHUTBCTBA.
I'pomaosincwvika ionosioavHicmo.

Brmne monmiMepHUX MaTepiaiiB Ha 37J0POB’S JTFOUHU 1 TOBKIJIIS.

[Ipobnemu yTumizanii mosimMepiB i macTMac B KOHTEKCTI CTaJOro PO3BUTKY CYCHUIbCTBA.
Tionpuemnugicms i Qinancosa spamommicmo

Haiinmommpenimi noniMepu ta cep iXHbOro BUKOPHCTAaHHSL.

Tema 6. BaraToMaHITHICTB Ta 3B’A3KHM MK KJIACAMH OPTaHIYHUX PeYOBMH

Yuenb/yuenunus: 3B’A3kM MK Kiacamu opraHidyHux | Haeuanwvni npoexmu
3HaHHEBUMIT KOMIIOHEHT pPEUYOBHH. 30. HaitBaxxnmsinri XIMIigHI
ROACHIOE 3aranpHi TOHATTSA Npo 010JOTIYHO | BUPOOHMITBA OpraHiuHOi XiMii B
TIPUYMHA 0araTOMaHITHOCTI OpTaHIYHUX PEUOBHUH; AKTHBHI pEYOBHHH (Bitaminm, | YKpaifi.
HAB00UMb NPUKIAOU (bepMmeHTn). 31. JlowinbHICTh Ta MIKiJUIHBICTh
TOMOJIOTIB Ta 130MepiB; Ponn OpraHiYHO1 Ximii y | 010JI0TIYHO aKTHBHHUX J100aBOK.
CIIOJIYK 13 IPOCTHMH 1 KpaTHUMH 3B’ I3KaMu; PO3B’A3yBaHHI CHPOBHHHOI, €HEpPreTHY-
CIIOJIYK 3 PI3HUMHU XapaKTepUCTHYHUMH ((QYHKIIOHATIbHUMU) TPYyTIaMHu; HOT, IPOJIOBOJIEYOI TPoOIIeM, CTBOPEHHI
MIPUPOJTHUX T CHHTETHYHUX O10JIOTIYHO aKTUBHHUX PEYOBHH. HOBHX MaTepialiB.
HissnbHICHUI KOMIIOHEHT
Po3pizuae
OpraHiyHi CIIOJIyKHU 33 HAJISKHICTIO JI0 BiJIIOBITHUX TOMOJIOTIYHUX PSIIiB;
cKknaoae
PIBHSHHS peakwiii, AKi XapaKTepU3yIOTh T€HETHYHI 3B’S3KH OPraHiYHUX
CIIOJIYK;
odocnioicye
HasIBHICTh OPTaHIYHUX KHCIIOT Yy TPOJNYKTaX XapyyBaHHA 3a J[OTIOMOTOIO
IHIMKATOPIB;
YCMAHOGTIOE
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3B’SI3KW MK KJTacaMH OPTaHIIHUX CITONIYK;

GUKOPUCHOBYE

3HAHHS PO OPTaHIYHI CIIOJYKH JUIS IMTOSCHEHHS iX pi3HOMAaHITHOCTI;

00MPUMYEmMbCA RPABUL

0E3MeTHOT0 MTOBOHKEHHS 3 OPTaHIYHUMHU PEUOBHHAMMU.
[inHicHMi KOMIIOHEHT

yceioomioe

HEOOXiAHICTh 3HAHHS BIACTHBOCTEH PEUOBHMHU Ul BCTAHOBJICHHS ii BIUIUBY
Ha BJIACHE 3710POB’sl 1 JIOBKIIS;

poJIb  OpraHiyHOi XiMmil y pO3B’S3yBaHHI CHPOBHHHOI, €HEPTreTHYHOI,
MPOI0BOJIBYOT MPOOIIEM, CTBOPEHHI HOBUX MaTepiais;

ouinloe

3HAYEHHsI 010J0T1YHO aKTHBHUX PEYOBUH ISl OPraHi3My JIIOJIHHHY;

nonynapu3ye

XIMIYHI 3HAHHSI,

yceioomioe

MpaBO HA BIIACHUH BHOIp i NPUHHATTS PILLICHHS;

BIJIMIOBIAIBHICTD 32 30€PEKCSHHS JOBKIJLISA Bl IIKIJUIMBUX BUKHUIIB;

BUCTIO6TIIOE CYOIHCEHHA

PO MOJKJIMBOCTI BHKOPHUCTAHHSI OPTaHIYHUX CIIOJNYK 3aleKHO BiJ iXHIX
BJIACTHBOCTEH

00rpynmoegye

3HAYeHHS OPTaHIYHUX PEUYOBUH Y CTBOPEHHI HOBHX Marepialis;

Ppoodums 6uUCHOBKU

PO BaXKIIMBICTh 3HAHP MTPO OPTaHIYHI CIIOIYKH.

I pomaosceia sionosioansricme. 300pos s i besnexa. Exonoziuna besnexa i cmanuii pozsumox. Llionpuemmusicms i ¢hinancosa spamomuicms
BionoriyHo akTUBHI pEUYOBHHH.
Pons opranivHoi XiMii y po3B’s3yBaHHI CHPOBHHHOI, EHEPTeTHIHOI, ITPOIOBOJIBYOT IPO0JIeM, CTBOPEHHI HOBHUX MaTepialiB.

11 xaac
70 ron, 2 roa Ha THXKJIECHD

QuikyBaHi pe3yJbTaTH HABYAJIBHO-MI3HABAJBLHOI TisIJILHOCTI | 3MicT HABYAJBLHOT0 MaTepiagy |

ITIpakTH4HA YacTHHA

Tema 1. Ilepionnunnii 3aKoH i mepioguyHa cucTeMa XiMiYHUX eJleMEeHTIB
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Ydenn/yueHuns:
3HAHHEBMI KOMIIOHEHT

Hasueae

s-, p-, d-e7eMeHTH 3a IXHIM MicIleM y NepiouyHiil cucremi;

ROACHIOE

BaJICHTHICTH 1 CTYIiHb OKHCHEHHS €JIEMEHTIB 2 1 3 mepiofiB y OCHOBHOMY i
30y PKEHOMY CTaHax aTOMIB;

HA600UmMb NPUKIAOU

s-, p-, d-eJIeMeHTIB.
JissabpHiCHHA KOMIIOHEHT

cKnaoae

CIIEKTPOHHI 1 TpadivuHi eneKTpoHHI (QOpPMyIH aToMiB S-, p-, d-eleMeHTIB
(Pepym) 1-4 nepiofiB 3 ypaxyBaHHSM MPUHIHUITY «MiHIMAIbHOT €HEPTii»;

aTOMIB HEMETAJTIYHHUX eJIeMEHTIB 2 1 3 TIepioIiB Y OCHOBHOMY 1 30YKEHOMY
CTaHax;

ananizye

BIIMIHHOCTI €JEKTPOHHHMX KOHirypamiii aromiB s-, p-, d-ejleMeHTiB
(Depym) 1-4 nepionis;

nopienioe

MOXJIMBI CTYTICHI OKMCHEHHS HEMETAIIYHUX eJIeMeHTIB 2 1 3 mepiomiB, IO
3HaXOJISATHCS B OJHIN TPy, HA OCHOBI €JIEKTPOHHOIT OYOBH iXHiX aTOMIB.
LinHicHNI KOMIIOHEHT

00rpynmoeye

MepioTUUHy 3MiHY BJIACTUBOCTEH €NEMEHTIB 1 iXHIX MPOCTHX PEYOBWH Ha
OCHOBI €JIEKTPOHHOI OyTOBU IXHIX aTOMIiB;

6UCNI06II0€ CYOIHCEHH S

L1010 3aCTOCYBAHHS IEPiOJMYHOIO 3aKOHY Ul Nlepen0adeHHs BIaCTUBOCTEN
il1e He BIAKPUTHX €JIEMEHTIB.

SBue nepioangHOT 3MIHU
BJIACTUBOCTEW €JIEMEHTIB 1 iXHIX CHOIYK
Ha OCHOBI YABJEHb IPO EJIEKTPOHHY
OyZoBY aTOMiB.

EnextponHi i rpadiuHi eneKTpoHHI
¢dopmynm atomiB s-, p-, d-eJeMEHTIB.
[MpuHIMn «MiHIMATBLHOT €HEPTii».

30ymKeHunid ctaH aToMa. BaneHTHi
CTaHU eJIeMEHTIB. MOXKIMBI CTyIeHi
OKHCHEHHSI HEMETAIIIYHUX eJIeMEHTIB 2 i
3 mepiois.

Hemoncmpauii
1. Pi3ni BapiaHTH mnepioAnYHOT
CHUCTEMHM XIMIYHHUX €JIEMEHTIB
(moBra i kopotka  (opmu,
BipTyanbHi 3D).
2. ®opmu €IIEKTPOHHUX
opOitaneit (y tomy wumciai 3D-
MPOEKTyBaHHS).
3. Mogeni aromiB s-, p-, d-

eneMeHTiB (y ToMy umcmi 3D-
MIPOEKTYBaHHS).

Haguanwvni npoexmu

1. CtBOpEHHA 3D-Mmoxenen
ATOMIB €JICMCHTIB.

2. 3acTocyBaHHS PaiOHYKIIIB y
MEIULMHI.

3. BukopucTaHHS pamioaKTHBHUX
130TOMIB  SIK  iHOUKATOpiB Y
TBapUHHUIITBI, apXEOJIOT1i.

Hackpizui 3MicToBi j1iHii
Tionpuemnugicms i ginancosa spamommicmo

SBuie nepioAUUHOI 3MiHHM BIACTUBOCTEH €IEMEHTIB i1 IXHIX CIIOJIyK Ha OCHOBI YSIBJIEHb PO €JIeKTPOHHY OyI0BY aToMiB.

Tema 2. XimiuHMii 3B’5130K i O0y10Ba pe4OBHHHU

YdyeHb/yueHHIA:
3HAHHEBMII KOMIIOHEHT
YCMAaHo610€E
BHIM XIMIYHOTO 3B 3Ky B PEYOBHHAX 32 IXHIMHU QOpMyIaMu;
HA600UmMb NPUKIAOU
PEYOBHH i3 PI3SHUMH BUAAMH XIMIYHOTO 3B’ SI3KY;

WoHHuii, KOBaJEHTHUI, METAIIYHHIHA,
BOJTHEBUH XiMiuHI 3B’s3kd. JloHOpHO-
aKLENTOPHUHA  MEXaHi3M  yTBOPEHHS
KOBaJICHTHOTO 3B’S3Ky (Ha MPHKIAAI
KaTiOHy aMOHIl0).

Kpucraniuanii i amopduHi cTaHm

Jemoncmpauii

4. Monemi pi3HHUX THITIB
KPUCTAIIYHUX IpaTtok (Y TOMY
yucii 3D-npoekTyBaHH).

5. YTBOpeHHs1 aMOHIl XJIOpuay 3
aMOHIaKYy 1 T1APOTeH XJIOPHUAY.
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aMOp(HUX 1 KPUCTATIYHUX PEUOBHUH.
HissinbHiCHUH KOMIIOHEHT

ROACHIOE 6IOMIHHOCMI

B Me€XaHi3MaX yTBOPEHHS KOBaJICHTHUX 3B’A3KiB y MOJIEKYJi aMOHIaKy Ta
HWOHI aMOHIIO;

MDK aMOP(GHHUMH 1 KPUCTATIYHUMH PEUOBHHAMU;

npocHo3ye

(i31U4HI BIACTUBOCTI PEYOBHH HA OCHOBI iXHBOI OyZOBHU Ta Oyn0BY pPEUOBHH
Ha OCHOBI TXHIX ()I3UYHUX BIACTHBOCTECH.

TBEPIUX PEYOBHH. 3anexHiCTh
(Gi3MYHMX BIACTHBOCTEH PEYOBHMH Bif
iXHBOI OYTOBH.

6. 3pa3ku KPUCTaTIIHNX i
aMOpP(HUX PEUOBHUH.

Haguansni npoexmu

4. 3actocyBaHHS PIIKHX
KpHUCTAIIB.

5. BukopucTtaHHSs peYoOBHH i3
pi3HUMHU BHUIAMU XIMIYHUX

3B’SI3KIB y TEXHIII.
6. 3HaueHHS BOJHEBOTO 3B SI3KY

HinnicHuii KOMIOHEHT JUTST opranizanii CTPYKTYP
oyinioe Oiomoimepis.
Ha OCHOBI OYyIOBM MOJEKYNl BOAM 1 CIHPTIB MOXIHUBICTH YTBOPEHHS
BOJIHEBOT'O 3B’SI3Ky MK MOJIEKYJIaMH BOJIH, CITUPTiB, BOAH 1 CITUPTIB;
GUCTIO6TIIOE CYOHCEHHA
LIOA0 3aJEeXKHOCTI MK BHUKOPHUCTAHHAM PEUOBHH Ta iXHBOIO OyAOBOIO 1
BIIACTHBOCTSIMH.
HackpizHi 3MicToBi jiHii
300pos s i besnexa. Exonociuna besnexa i cmanuii possumox. Iionpuemnusicms i (hiHancosa 2pamomHicns.
3aexHICTh (HI3UIHUX BIACTHBOCTEH PEYOBHH BiJ IXHBO1 OYIOBH.
Tema 3. Ximiuni peakuii
YdeHb/yueHuIs: HeoGopotai 1 o6opotHi ximiuHi | Po3paxynkoBi 3amaui
3HAHHEBMI KOMIIOHEHT nponecd. XimiuHa piBHoBara. [lpuamumn | 1. OOuncneHHs 3a  XiMiYHUMH
noACHIOE Jle IllaTenbe. PIBHAHHAMH BiJIHOCHOTO BHXOIY

BIUIMB Pi3HUX YMHHUKIB HA 3MILICHHS XIMIYHOi piBHOBaru, Ha TigpoIi3
COJIICH;

NPUHIIMII Aii TaJbBaHIYHOTO €JIEMEHTa;

HABOOUmMb NPUKIAOU

HEOOOPOTHHX 1 00OPOTHHUX XIMIYHHUX PEaKIIii.
HissinbHiCHUI KOMIIOHEHT

cKnaoae

PIBHSHHS peakiiil riapoi3y cojel;

po3pizuse

HEOOOPOTHI 1 000POTHI XIMiYHI peakLii;

xapaxkmepusye

CYTb XIMI4HOI PiBHOBAry, ripoiizy coyen;

npOZHO3YE

MO>KJIMBICTD PeakLii Tiapoizy coseil;

pH cepenoBuiia BOJHUX PO3YHHIB COJICH;

I'ippomis comneii.
[loHATTS TpO TambBaHIYHUN €IEMEHT
K XIMIYHE JKEpeso  eNEeKTPUYHOTO

CTpyMy.

NPOAYKTY peaKiiii.

JlaGopatopHi nocitinu

1. Busnauenns pH cepenoBuma
BOJHUX PO3YMHIB cojieil 3a

JIOTIOMOTOI0 1HTUKATOPIB.

HapuanabHi npoekTn

7. TanpBa”HIYHUKM ~ €JIEMEHT 3
KapTOIUTi, TUMOHY.

8.Bumm 1 mpuHIMTH pobOOTH
MaJiX JDKEPENI  eJIEKTPUYHOTO
CTpyMYy, YTHII3aIlis ix.
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dobupace

YMOBHM 3MIlIeHHS XiIMi4YHOI piBHOBarW OOOPOTHMX IPOLECIB HAa OCHOBI
npunuuiny Jle [latenbe;

dompumyempcs NPaBil OC3MEKH ITiJ] Yac BUKOHAHHS XIMIYHUX JTOCTI/IB;

eKkcnepumenmanvhoe Bu3Hadae pH cepenosuia BOIHUX PO3YMHIB COJEH 3a
JIOTIOMOT 010 1HAMKATOPIB;

00uucno€ 3a XIMIYHAMH PIBHSHHSAMHU BITHOCHHH BUXIJl MPOAYKTY pPeaKIii,
0OTPYHTOBYIOUHM O0OpaHUii Criocid po3B’s3aHHS.
LinHicHMI KOMIIOHEHT

6UCN06710€ cyOyceHHa TIPo 3HaueHHs npuHouiy Jle Illarense B kepyBaHHI
XIMIYHHMH MPOLIECAMHU;

00rpynmoeye

3HA4YeHHs 000POTHUX MPOIIECIB Y TOBKILI, IPOMHUCIOBUX BUPOOHHIITBAX;

BILUTUB TiApoITi3y cojeit Ha pH rpyHTiB;

OYinIO€ HETaTHBHUI BIUIMB HAa EKOJIOTIIO BIANpalbOBAHUX TalbBaHIYHUX
CJIEMEHTIB 1 dompumyemobcs IPABUI IXHBOI yTHITI3AIII.

HackpizHi 3MicToBi jiHii
Hionpuemnugicmo i ghinarcosa spamomuicnv
[ToHATTS PO TAIEBAHIYHUN €IEMEHT SIK XIMITHE HKEPEIo CTPYMY.

Tema 4. Heopraniuni pe4oBHHH i ixHi BJacTUBOCTI

YdeHb/yueHuIs:
3HAHHEBMI KOMIIOHEHT

Hasueae

HaWMOIIMPEHIL y IPUPOJIi METaNliuHi i HEMETaliYHI eIeMEeHTH;

MPEJICTAaBHUKIB  KJIAaciB HEOPraHiYHUX CHOJIYK 3a CHCTEMaTHYHOIO
HOMEHKJIATYPOIO;

ROACHIOE

CYTb SIBUILIA AJIOTPOII;

BiIMIHHOCTI BJIACTHBOCTEH aloTponHux Moaudikanii Okcureny, CynsQypy,
Kap6ony, @ocdopy ixHIM KiTbKiICHIM CKIaoM abo 0y10BO0O;

CYTh sSIBHIIA aAcopOlii; aHTPONOTeHHI 1 NPUPONHI NPUYUHMA TOSBU B
atMocdepi OKCHIIB HEMETAIIIHUX €JIEMEHTIB;

HAGOOUmMb NPUKIAOU

amorpomanx Momudikariii Oxcureny, Cymedypy, Kapbony, Docdopy;
CHOJIyK HEMETAIIYHHUX eNleMeHTIiB 3 [iaporeHoM (TigporeH XJopui, TiAPOTeH
cynbdiz, aMoHiaK);

B3a€MO3B’A3KiB MK pEUOBHHAMH.

JisnbHiCHUI KOMIIOHEHT

Hemeranu. 3aranpHa
XapakTepucTuka HeMmeramiB. Di3uuni
BJIACTUBOCTI.

Anotpomis. Anotponsi Moaudikamii
PEYOBHH HEMETATIYHUX CIEMEHTIB.

SBuie agcopOii.

OxucHI Ta BIZHOBHI BIIACTHBOCTI
HEMeTalliB. 3aCTOCYBaHHS HEMETAIB.

Cronykd HEMETAIYHHUX CJIIEMEHTIB
3 Tigporenom. OcoOIUBOCTI BOITHHX
PO34YHHIB ITUX CHOJYK, iX 3aCTOCYBaHHSI.

Oxcuay HeMETaJlYHMX €JIEMEHTIB,
ix ymict B atmocdepi.

Kucnorn. Kucnorsai JTOIIII.
OcoOmuBocTi  B3aeMonii  MeTalB 3
HITPaTHOIO i KOHIICHTPOBAHOIO

CyJb(paTHOIO KHCIOTAMH.
3aranpHa XapaKTepUCTHKA METAJIB.

Po3paxynkoBi 3amaui

2. O6uucieHHs KUIBKOCTI
pedoBHHH, Machu abo o00’emy
NPOAYKTY 3a PIBHAHHIM XiMi4HOT
peakiiii, sSIKIO OMH i3 pearcHTIB
B3STO B HAUIHIIKY.

JemoHcTpanii
7.3pazkum  MeramiB 1
CILIaBiB.

8. 3pa3ku HeMeTaiB.

9. Mogeni KpUCTaJTi9HUX TPATOK
aJOTPOITHUX Moau(iKariii
Kapbony i Cymedypy (v TOMy
yucni 3D-npoekTyBaHHS).

10. BusiBieHHs y po34nHi
katioHiB ®epymy(2+)
(BipTyamsHO), @epymy(3+)
(BipTyanpHO), Bapiro, amoHi0.

IXHIX
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cKknaoae

PIBHSHHS, IO MiATBEPAXYIOTh BiJHOBHI BJIACTHUBOCTI MeTalliB, 30Kpema
TIOMIHIIO 1 3aji3a (peakIliii 3 HeMeTajaMH, BOJIOIO, KHUCJIOTAaMH 1 COJIIMH B
PO3UUHAX);

OKHCHI BIIACTHBOCTI HEMETaTB (KHUCEHbB, CipKa, BYTJIEIh, XJIOP) B PEAKITIAX 3
BOJIHEM 1 MeTaJIaMU;

BIIHOBHI BJIACTMBOCTI
METaIIYHHUX €JIEMEHTIB;

peaxinii, fKi XapakTepu3yIOTh OCOOJMBOCTI BOJHHUX PO3YHHIB TiAPOTEH
xjopuny (3 OCHOBaMH), TimporeH cymedimy (3 myramm), aMmoHiaky (3
KHCJIOTaMH);

peaxiriil, siKi XapakTepu3yIOTh XiMiYHI BIIaCTHBOCTI Ta OJIep>KaHHI OCHOBHUX,
KHUCJIOTHUX Ta aM(OTEPHUX OKCHUIB;

KHCIIOT, OCHOB, aM(pOTEpHUX TiIpoKcumiB (Auominito i IluHKyY), cepemHix i
KHCIIMX COJICH;

peakiiii HITpaTHOI 1 KOHIIEHTPOBaHOI Cynb(aTHOI KHCIOT 3 MAarHiem,
LIMHKOM, MiJIJIIO;

xapaxkmepusye

METaJIM 1 HeMeTalnu, iXHi (i3UYHI BIACTHBOCTI Ta 3aCTOCYBaHHA (y TOMY
YHCITi CIUIABIB METAIB);

3aCTOCYBaHH:I IiIPOT'eH XJIOPUAY, TIAPOTreH cynbdiny, aMOHiaKy;

¢i3uuHl Ta XIMIYHI BJIACTHBOCTI (B3a€EMOJIS 3 MarHi€M, IMHKOM, MIiJITIO)
HITpaTHOI 1 KOHIIEHTPOBAHO1 CyIb()aTHOI KHCIIOT;

3acTocyBaHHs ripokcuaiB Hatpiro i Kamnbiito;

MOLIMPEHHS COJIEH Y IPUPOI;

cKladae 1aH TOCTIKCHHS Ta eKCREPUMEHMAIbHO 6CIAHO6II0€ TCHETUYHI
3B’SI3KW MK HEOPTaHIYHUMHU 1 OPTaHiYHUMHA PEIOBHUHAMH;

nopigHI0€

¢i3uvHI Ta XIMIYHI BJIACTUBOCTI METaJiB (UTIOMIHIN 1 3a7i30) 1 HEMETAIB,
OKCH/IIB METAIIYHUX 1 HEMETAIIYHUX €JIEMEHTIB;

0COOJMBOCTI BOJHUX PO3YMHIB TIAPOTEH XJIOPHUIY, TiIpOreH Cyibdiny,
aMOHIaKYy;

ocHOB (rizpokcuniB Hatpiro i Kamnbmiro);

ananizye i maymauume pe3yabTaTH JOCITiIKEHb;

npozno3ye pH cepenoBuIla KUCIOTHUX 1 JIy)KHUX IPYHTIB;

YCMAaHO610€ TEHeTHYH] 3B 3KM MK OCHOBHHMH KJIaCaMHM HEOPTaHIYHUX
CTIONYK;

nposooums SIKiCHI peakmii ¥ BW3Hadae B po3umHax HoHm: Depymy(2+),

BOJHIO U BYITICII0 B PEAKIiSX 3 OKCHIAMH

®di3uyHI BIACTHBOCTI METAIIB Ha OCHOBI
iXHBOT OYIOBH.

AmroMmiHiE 1 3ami3o:
XIMIYHI BIIACTUBOCTI.

biBuaHI 1

3acTocyBaHHS MeTaliB Ta iXHIX
CILTaBiB.
OCHOBH. Brnactusocri,

3acTocyBaHHs TimpokcuiiB Harpiro i
Kanbiro.

Comi, iX TOMMWPEHHS B TPHUPOI.
Cepenni ta kucni comi. TloHATTS mpO
JKOPCTKICTh BOOM Ta cHocodom ii
YCYHCHHSL.

CyudacHi ciTikaTHI MaTepiaiy.

Minepanbhi gobpusa. [lonsaTra mpo
KHUCIJIOTHI Ta JIy>KHi IPYHTH.

SxicHi peakuii Ha AedKi HOHU.

Bionoriune 3HaueHHS MeTamIYHUX 1
HEMETAJIIYHHUX €JIEMEHTIB.

I'emeTnyHi 3B 3K MK OCHOBHUMH
KJIacaMy HEOPTaHIYHUX CIIOJYK.

JlabopartopHi xoctimu
2. Hocnimxenas ancopOiiHOL
3IaTHOCTI aKTHBOBAHOTO BYTLJLIS

Ta  aHAJOTIYHUX  JIKapChKUX
TIpenaparis.

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

®Depymy(3+), bapiro, amoHiro.
7, 8. BusBneHHa y po34MHAX
CHITIKAT- 1 opTodocdaT-ioHIB.

IlpakTu4ni poGoTn

1. JIoCiKeHHS SIKICHOTO CKJIaJTy
COJIEH.

2. 'enernuni 3B’SI3KU
HEOPraHiYHUMHU PEUOBHHAMMU.

MDK

HapuanbHi npoexkTn

7. lllTyuHi aiMa3u y TEXHIIl.

8. PamioHanpHe ~ BUKOPHUCTAHHS
noOpuB Ta mpoOiieMa OXOPOHHU
JTOBKIIIIA.

9. 3anmobiranus HEraTUBHOMY
BIUIMBOBI HITPATiB Ha OPraHi3M
JIFOIUHH.

10. Heopraniuni  pe4oBHHH Yy

dapmarii (abo JTOMAILHINA
anTeylri) i XapyoBiit
MIPOMUCIIOBOCTI.

11. Kucnorsi gor.

12. Hocmimxenas pH r1pyHTIB
cBoei MicheBocti.  CknamaHHS
KapTH POJIFOYOCTI.

13. BmactuBoCTi 1 3acTOCYBaHHS

KapOOHATIB, HITpaTiB i
oprodocpdariB TYKHUX i
JY)KHO3EMEIbHUX  METaIYHHUX
€JIEMEHTIB, COJIEH aMOHIIO.

14. YcyHeHHS THMYacoBOi 1

MTOCTIMHOT JKOPCTKOCTI BOJIH.
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®Depymy(3+), ocamkyroun ix syramu, bapiro, amoHito, cuiikar- i oprodocdar-
10HH;

oocnioicye

AKICHUH CKJIaj coJel;

ancopOIiiiHy 34aTHICTh aKTHBOBAHOT'O BYTUIII Ta aHAJOTIYHUX JIIKApChKUX
Mperaparis;

ananizye BUIU KOPCTKOCTI BOAM 1 mponoHye Oe3MnedHi CIocoOM YCYHEHHS
JKOPCTKOCTI BOAH y MTOOYTI;

oompumyemucs paBuil 0C3MEKH I1iJ] YaC BUKOHAHHS XIMIYHUX JOCTII/IIB;

00uuCA0E KUTBKICTh PEYOBHMHHU, Macy abo 00’€M TPOMYKTY 3a PiBHSIHHSIM
XIMIYHOT peakiii, sIKIO0 OJMH i3 peareHTiB B3SATO B HAUIUIIKY, OOIPYHTOBYIOUH
00paHuii criocid po3B’sI3aHHS.

LinHicHNI KOMIIOHEHT

POOUmMb 6UCHOBKU HA OCHOBI CIIOCTEPEKEHD;

oorpynmoeye

3HAYEHH aTOTPONHUX IIEPETBOPEHD;

NPUYMHY ICHYBaHHS KHCJIOTHHX 1 JIy>KHUX IPYHTIB;

ouinioe

Oionoriune 3HadenHs Meramiynux (Kambmito, Kamito, Hatpito, Marsiro,
®epymy) 1 Hemeranmiuaumx (Oxcureny, Hitporeny, Kapbony, ®ocdopy,
TaJIOTCHIB) €JICMEHTIB;

HaWBaXIIMBIIINX MPEJCTABHUKIB OCHOBHHX KJIACIB HEOPTaHIYHUX CIIONYK;

00600umu

NPaKTUYHY 3HAYYIIICTH SBUIIA aAcopOllii, MEeTalliB i HEMETaNiB Ta CHOIYK
METAIIYHHUX 1 HEMETAIIYHUX €JIEMEHTIB;

YIUIMB )KOPCTKOI BOAM Ha MOOYTOBI MpUIaAX 1 KOMYHiKaLlii;

GUCTI06IIOE CYOIHCEHHS

o0 0i0JI0TriYHOI POl 030HY 1 HOTO 3aCTOCYBaHHs, KOJIOTIYHUX HACITIIKIB
BHKHUIIB B aTMocdepy okcuaiB Kapoony, Hitporeny, Cynbsdypy;

KHUCJIOTHUX JOIIIB, APHUKOBOTO €(EKTY, HEPaLiOHAILHOIO BUKOPHCTaHHS
MiHEpaJIbHHX JIOOPUB.

Hackpisni 3MicToBi J1iHii
I pomaosncvra ionosioavricmo
KucmorHi gorm.
[ToHATTA PO >KOPCTKICTh BOAM Ta CHOCOOH ii yCyHEHHS.
300pos s i besnexa
SBume ancopOiii.
3acTocyBaHHs BOJAHUX PO3YHHIB TiApOreH XJIOPHUIY, TiApOreH cyabdiny, aMOHiaKy.
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KucnorHi gomi.

BrnactuBocrTi i 3acTocyBanHs rizpokcuaiB Hatpiro i Kamnbmito.

[ToHATTS TIPO KOPCTKICTH BOJH Ta CITOCOOH ii yCYHEHHSI.
Exonociuna besnexa i cmanuii po3eumox

SBume amcopOrrii.

3acTocyBaHHs BOAHUX PO3YHMHIB T1pOreH XJIOPULY, TiAPOreH Cyab(iny, aMOHiaKy.

KucnorHi gorm.

Hionpuemnugicmo i ghinarcosa spamomuicne
Oi3M4HI BIACTUBOCTI METAJIB HA OCHOBI iXHBOI Oy IOBH.
AnromiHIH 1 3a5mi30: ¢i3WdHI 1 XIMIYHI BIaCTUBOCTI.
3acTocyBaHHS METAJIB Ta iXHIX CIUIABIB.
3acTocyBaHHS HEMETAJIB.

3acToCcyBaHHS BOJHUX PO3UMHIB T1IPOTeH XJIOPUY, TiAPOreH cynbdimy, aMOHIaKy.

BiractuBocrTi 1 3acTocyBanHs rigpokcuaiB Harpiro 1 Kanbimiro.
[ToHATTS PO >KOPCTKICTh BOAM Ta CHOCOOHM ii yCyHEHHS.

OOumcneHHs KUTBKOCTI PEYOBHHH, Macu ab0 00’ eMy IPOAYKTY 3a PIBHSAHHAM XIMITHOI peakiii, SKIO OJFH i3 peareHTIB B3SITO B HAJUIHIIKY.

Tema 5. Ximis i mporpec Jiroacrea

YdeHb/yueHuIs:
3HAHHEBMI KOMIIOHEHT

HA600UMb NPUKIAOU 32CTOCYBAHHS XIMIYHUX CIIOJYK y PI3HHX TaTy3sX Ta y
MOBCSIKICHHOMY HTTI.
LinHicHMI KOMIIOHEHT

OYinIO€ 3HAUYCHHA XiMil y CTBOPEHHI HOBHMX MaTepiajiB, PO3BUTKY HOBHUX
HaIpsMiB TEXHOJIOTIH, pO3B’s3aHHI MPOJIOBOJILYOT, CHPOBUHHOI, CHEPIeTUYHOT,
€KOJIOTIYHOI TTPooIIeM;

yceioomioe

3Ha4YeHHS HOBOI (hiocodii y Ximii i BIacHOi rpoOMaAsSHCHKOI MO3MUINT A
peaitizailii KOHIIEMIIii CTaJIOT0 PO3BUTKY CYCHIILCTBA;

MPUYUHHO-HACIIIKOBI 3B’ SI3KM y TIPUPO/II Ta 11 MIHHICTH 1 MITICHICTS;

NpaBo Ha BIACHWUH BHOIp 1 IPUHHATTA PillICHHS;

BIIMTOBIMANTBHICTE 32 30€pEKEHHS TOBKULIS BiJl IIKiIJIMBUX BUKWIIB;

RONyAApuU3y€e XIMIYHI 3HAHHS;

KpumuuHo cmasumoscs 10 XiMigHOi iHQopMaIlii 3 pi3HHAX JHKEPEIT;

BUCTI06TIIOE CYOIHCEHHA

IIO/I0 3HAYEHHS XiMIYHUX 3HaHb SIK CKJIQJIHUKA 3arajibHOT KYJIbTYPH JIFOIUHU;
PO BIUIMB JisUTHOCTI JIFOJMHU Ha TOBKLLISA Ta OXOPOHY HOTO BiJl 3a0pyIHEHbD;

8UPOOIAE 871ACHI CIMABEHHA IO IPUPOJH K HAUBUIIOT IIIHHOCTI.

Pomp  xiMii y CTBOpPEeHHI HOBHX
MaTepiajiB, PO3BUTKY HOBUX HaIlpsMiB
TEXHOJIOT1H, PO3B’sI3aHHI MIPOIOBOJIBYO],
CHUPOBHMHHOI, EHEPreTHYHO1, €KOJIOT1YHOT
npooIeM.

«3eneHay XiMis: CydacHi 3aBIaHHS
nepes XIMIYHOK HAyKOH Ta XIMIYHOMO
TEXHOJIOTI€I0.

HaBuanbHi npoexkTn
15. Bupienss
yTHITI3aIT pi3HHX
CJIEKTPUYHUX JIaMII.
16. IlinroToBKa ece iHO3EMHOIO
MoBor «Pomp XxiMmii 'y MoeMy
KUTTIY.

npobaeMu
BUIIB

Hackpissi 3MicToBi JiiHii
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I pomaosmcera ionosioanvricmo. 300poe s i besnexa. Exonoaiuna besnexa i cmanutl pozsumox. 1lionpuemnusicms i hiHaHco8a spamomHicme.

Poinp ximii y cTBOpEeHHI HOBHX MarepianiB, pO3BUTKY HOBHX HampsMiB TEXHOJIOTiH, po3B’s3aHHI MPOJOBONBYOI, CHPOBHHHOI, EHEPreTHYHOI, eKOJIOTTUHOT
mpobem.

«3eneHay XiMif.




