3aTBep/IKeHO MiHICTEpCTBOM OCBITH 1 HAYKH Y KpaiHU

(maka3 Ne 1407 Big 23.10.2017 p.)

XIMIA

10-11 kiaacu

PiBenb cTanzapry

Hapuanbsna nporpama

JUIS 3aKJIa/1B 3arajibHOi CepeIHbOI OCBITH

Yknaoaui: /[y6osux O.A. (conosa pobouoi epynu), boorosa O.C., Boponenko T.1., I'nazynos M .M., leaxa T.C., Pozocnixkosa O.B.



HHOACHIOBAJIBHA 3AIIMCKA

Ha cydacHOMy erami pOo3BHTKY CYCIIUIBCTBA BCE€ OUEBHIHIIIMM CTA€ 3HAUCHHS NMPHUPOJHUYMX HAYK Ul peaji3ailii KOHIEMIl CTalIoro
po3BUTKY. He BHmagKoBo B pi3HMX KpaiHax CBITYy NHJIbHA yBara MPUAUISETHCS BJOCKOHAJCHHIO CHCTEMH NPHPOIHUYOI OCBITH, B TOMY YHCII U
xiMiuyHOI. PedopmyBaHHS cUCTEMH OCBITH NpH bOMY Iependadae ii BIAKPUTICTH 1 BapiaTUBHICTh, PI3HOMAHITTS (OpPM 1 METOIIB opraHizamii
HaBYAJIBHOT ISUIBHOCTI, TOOTO AudepeHITiaIito HaBYaHHS.

Ximid, Oynydd NMPUPOJHUYUM IPEIMETOM, Ma€ BEIMYE3HUHN MOTEHLIaJ HaBYaHHS 1 pO3BUTKY. be3 3HaHHA 1 pOo3yMiHHS XIMIYHOI GopMu
pyXy MaTepii HEMOXJIMBO YSIBUTH cO01 CydyacHY HayKOBY KapTHHY CBITY. AJDKE CBIT, 1[0 HAacC OTOYYy€ — i€, MEpII 3a BCE, CBIT PEYOBHH, SIK1 €
OCHOBOIO ’KMBOi 1 HEKUBOI IPUPOJIN.

HaBuanbna nporpama 3 ximii st 10-11 kiaciB 3akiazaiB 3arajiabHOI cepeHbOi OCBITH po3pobiieHa Ha mijcTaBi Jlep:kaBHOrO cTaHAapTy
6a30B0i 1 MOBHOT 3arajibHO1 CE€pPeIHbO1 OCBITH, 3aTBEepAKeHOro nocraHoBoto Kabinety MinictpiB Vkpainu Bix 23.11.2011 Ne 1392. [Iporpama
MpU3HAYeHa JAJIs HaBYaHHS XiIMIl Ha pIBHI CTaHIApTy, TOOTO y Kjacax, Je XiMisl He € MpoUIbHUM IpPeaIMEeTOM. 3MICT Mporpamu 0a3yeThcsl Ha
3HAHHSX 1 KOMIIETEHTHOCTSAX, HA0YTUX YYHSIMHU B OCHOBHIM IIKOJI, 1 € IPYTUM — BUIIUM KOHIEHTPOM BUBUYEHHS XIMii.

VY mpoueci HaBYaHHS IpeIMEeTa MOKHAa BHUKOPUCTOBYBATH JIOJATKOBI T'OJMHM HABYAIbHOTO IUIaHy, LIO0 IMPU3HAYEH] A BHUBUYEHHS
CHENKYpCiB, (haKyIbTaTUBIB 1 KYpCiB 32 BHOOPOM, OPIEHTOBAHUX, 3AJICIKHO Bi MPO(dLTI0 HABYAHHSI, HA MIOCUJICHHS MDKITPEIMETHHUX 3B’ SI3K1B XIMIi 3
THITUMU HayKaMH.

BuBuennst xiMil y cTapimiiid 1IKOJIi Ha piBHI CTaHIApTy CHPSMOBAaHE Ha Tojajbile (GOpPMYBaHHS Yy BUITYCKHUKIB HAYKOBOTO CBITOTJISALY,
XIMIYHOT KyJIBTYPH K CKJIaJHUKA 3arajlbHOI KyJbTYpPH Cy4acHOT JIFOJUHM 1 PO3BUTKY IXHOTO TBOPYOI'O MOTEHIIAILY 3a/J1s YCHIIIHO colianizanii B
Cy4aCHOMY CYCITUIbCTBI.

BunyckHuku ctapiioi mkoam — 11e IUTiCHI 0COOMCTOCTI, BCEOIYHO PO3BUHEHI, 3/1aTHI JO KPUTHYHOTO MUCJICHHS; TPOMAJSHU 1 MaTPIOTH 3
AKTUBHOIO JKUTTEBOIO MO3HUIIIEIO, SIK1 IFOTh 3T1IHO 3 MOPATBHO-ETUYHUMH MIPUHITUIIAMH 1 TPUHMAIOTh BINMOBINAIbHI PIICHHS; IHHOBATOPH, TOTOB1
3MIHIOBAaTH HABKOJIMIIHINA CBIT, pO3BUBATH €KOHOMIKY, KOHKYPYBAaTH Ha PUHKY Ipalll, BYUTUCS BIPOJOBK KUTTS.

Mera HaByaHHS XiMii Ha piBHI CTaHJapTy BIANOBiAa€ METi MOBHOI 3arajibHOi CepeAHbOI OCBITM 1 mojsArae y 3abe3meueHHi
3arajJbHOOCBITHBOI MIATOTOBKU 3 MpEAMETa, 0 nepeadadyae yMiHHS MOSICHIOBATH XIMIYHI SBUIA, pOOUTH OOIPYHTOBAHI BUCHOBKHU MpPO HUX,
YCB1JIOMJIIOBAaTH BIUIUB HAYKH 1 TEXHOJIOTIH Ha 3MIHY MaTepiajibHOTO, IHTEIEKTYaJIbHOTO i KyJIbTYPHOI'O CEPEIOBHILL.

Meta HaB4aHHs XiMii Ha pIBHI CTaHJAapTy JOCATA€ThCS HA OCHOBI peaiizallii 3aBJaHHA XIMIYHOI OCBITM — (OpMYBaHHsS 3aco0amu
HaBYAJIBHOTO MpeAMEeTa KJAKYO0BHUX i MpeAMeTHUX KOMIIETeHTHOCTEH.

HaBuanHs Ximii y cTapiiif Ko CIpsMOBaHEe Ha BUKOHAHHS TaKUX OCBITHIX, PO3BUBAJIbHUX 1 BAXOBHUX 3aBAAHb.

— MOTTUOIOBATH 1 PO3MIMPIOBATH 3HAHHS NPO XIMIUYHY CKJIQJIOBY NMPHUPOJHUYO-HAYKOBOI KAPTHHH CBITY: HAWBAXKJIMBINII XiMIYHI TIOHSATTS, 3aKOHU 1
3aKOHOMIPHOCTI, Teopii i mpolecH; cy4acHy XiMi4YHy HOMEHKIIATypy PEUOBHH;



— PO3BHBATH YMIHHSI CaMOCTIHO HaOyBaTH XIMI4YHI 3HAHHS 3 PI3HUX 1H(POPMALIHHUX JHKEpeN Ta Y X011 eKCIIEpUMEHTATbHUX JOCHTIPKEHb 1

KPUTHYHO iX OCMHCIIOBATH; 3aCTOCOBYBATH OTPUMAaHI 3HaHHS JJISl OSICHEHHS BIIACTUBOCTEH PEUOBHH 1 PI3HOMAHITHUX XIMIYHHUX SBUIIL;, O€31EYHO

BUKOPHCTOBYBATH PEUYOBUHHM 1 MaTEpian; OLIHIOBATH POJIb XiMil y PO3BUTKY CyYaCHHX TEXHOJIOTIH Ta po3B’s3aHHI MI00aIBHUX Tpo0IeM; TBOPUO
PO3B’A3yBaTH MPAKTUYHI 3aBJaHHS XIMIYHOTO XapakTepy y MOBCSKICHHOMY JKHTTI, MONEPEDKYBAaTH SBUINA, IO 3aBJAIOTh IIKOIH 3J0POB'TO

JIFOIUHMY 1 JOBKLUIIIO;

— BUXOBYBaTH IEPEKOHAHICTh y MO3UTHUBHIA poOJi XIMIi SIK HayKu y 3a0e3Me4YeHH] NMpOrpecy CYCHUIbCTBA, YCBIAOMIIEHHS HEOOXITHOCTI

XIMIYHO TPAMOTHOTO CTABJICHHS JIO BJIACHOTO 3JI0OPOB'S 1 JOBKULIS.

Brecok xiMii y popMyBaHHS KITFOYOBUX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TaOIHIII.

KoMniereHTHiCHMI OTEHLia/I HABYAJIBHOI'0 NpeAMeTa XiMist

K.moqonzt IIpenmeTHuii 3MicT KJIIOY0BOI KOMIIETEHTHOCTI i HaBYAJILHI pecypcH s ii popmMyBaHHS
KOMIETEHTHICTh
Cninkysanus YMinHsa:
0€pPIHCABHOI0 - BUKOPUCTOBYBAaTH B MOBJICHHI XIMIYHI TE€PMIHH, MOHSTTS, CUMBOJH, Cy4acHY YKpaiHChKY HAyKOBY TE€PMIHOJIOTIIO 1
(i pionow y pasi HOMEHKJIATYpY;
6iOMIiHHOCMI) - opMyTIOBATH BIANOBIIb HA TIOCTABJICHE 3alIUTAHHS;
Mmoeamu - aQpryMEHTOBAHO OMKCYBATH X1/ 1 yMOBH MPOBEACHHS XIMIYHOTO E€KCIIEPUMEHTY;

- 0OrOBOPIOBATH PE3yIbTATH JOCIIHKEHHS 1 pOOUTH BUCHOBKH;
- OpaTu y4acTh B 0OrOBOpPEHHI MUTaHb XIMIYHOTO 3MICTY, YITKO, 3p03YMLIO BUCJIOBIIIOBAaTH CBOIO JyMKY;
- CKJIaJIaTH YCHE 1 MMCbMOBE MOBIJIOMJICHHS Ha XIMIYHY T€MY, BUTOJIOIIYBATH HOTO.
CraBJyieHHs:
- IAHYBaTH HAYKOBY YKPaiHChKY MOBY;
- KPUTUYHO CTaBUTHUCH JI0 MOBIAOMIIEHb XIMIYHOTO 3MICTY B MEIIHOMY MPOCTOPI;
- MOMYJSPU3yBATH XIMIUH1 3HAHHS.
HaguaubHi pecypen:
- MAPYYHHUKH 1 TOCIOHUKH, HAYKOBO-TIOMYJISIpHA 1 XY/0KHS JIiTepaTypa, eJIeKTPOHHI OCBITHI peCypcH;
- HaBYaJIbHI MPOEKTH Ta MPE3CHTYBAHHS iXHIX pe3ybTaTiB.

Cninkyeanus

YMminuga:




iHo3emHuuMu
Mmoeamu

- YUTATU ¥ PO3YMITH IHIIOMOBHI HABYAJIbHI il HAYKOBO-TIOMYJISIPHI TEKCTU XIMIYHOTO 3MICTY;
- CTBOPIOBATH TEKCTH MOBIIOMIICHB 13 BAKOPUCTAHHSIM IHIIOMOBHHX JUKEPEIT;
- YUTATH IHO3EMHOIO MOBOIO 1 TPABWIIBHO BUKOPHUCTOBYBATH XIMIYHY HOMEHKIIATYPY;
- TMIOSICHIOBATH 1 BAKOPUCTOBYBATH IHIIOMOBHY XIMIYHY TEPMIHOJOTIO.
CraBJjieHHS:
- IIIKaBUTHCH 1 OL[IHIOBATH 1HPOPMAILIIIO0 XIMIYHOTO 3MICTY 1HO3EMHOIO MOBOIO;
- PO3MOBJIATH Ha XIMIYHI1 TEMH 13 3aI[IKaBJICHUMH HOCISIMU 1HO3EMHHUX MOB.
HaBuaabHi pecypcu:
- MeJliifH1 1 IpyKOBaH1 JKepena 1H03eMHOI0 MOBOIO.

Mamemamuuna
KoMnemenmmuicmeo

YMminusa:

- 3aCTOCOBYBAaTH MaTeMaTUYHI METOJIU ISl pO3B ‘SI3yBaHHS XIMIYHUX 3aBJaHb;

- BHKOPHUCTOBYBATH JIOTIYHE MUCJICHHS, 30KpeMa, JUIS PO3B’SI3yBaHHS PO3PAXYHKOBUX 1 CKCIEPHUMEHTAIBHUX 3ajad,
MIPOCTOPOBY YSIBY JUIS CKIIAJAHHS CTPYKTYPHHUX (GOPMYIT 1 MOJIeIICH peYOBHH;

- OyayBartu 1 TIiymMaunTu rpadiku, CXeMH, JlarpaMu, CKJIaIaTH MOJEII XIMIYHUX CIIOJYK 1 IPOIIECiB.
CraBJiieHHs:

- YCBIIOMJIFOBATH HEOOXITHICTh MaTEeMaTHYHUX 3HAHb JUIS PO3B’S3YyBaHHS HAYKOBUX 1 TEXHOJOTIYHUX XIMIYHUX
pooIIeM.
HaBuaubHi pecypcu:

- HaBYaJIbHI 3aBJIaHHS Ha BUKOHAHHS 00YMCIICHB 32 XIMIYHUMHU (OopMyJiaMH 1 pIBHIHHSIMHU PEaKIii;

- mpencrtaBieHHs iH(opMamii B 4ucIOBIM um rpadiuHiidi dopmax 3a pe3yiabTaTaMU XIMIYHOTO EKCIIEPUMEHTY Ta
BUKOHAHHS HaBYAJIbHUX MPOEKTIB.

Ocnoeni
KomnemeHmHuocmiy
npupoOHUUUX
HayKax i
mMexHon02iAx

YMinnsa:
- TIOSICHIOBATH MPUPOJIHI SBUIIA, TPOIIECH B )KMBUX OPraHi3MaXx 1 TEXHOJIOTIYHI MPOIIECH Ha OCHOBI XIMIYHUX 3HAHb,
- popmyOBaTH, OOrOBOPIOBATH i PO3B’SI3yBaTH MPOOIEMH MPUPOJIHUYO-HAYKOBOTO XapaKTepy;
- MPOBOJIUTH JIOCIIIJIN 3 PEUOBUHAMH 3 YPaxXyBaHHSM iXHIX (PI3MYHUX BIACTUBOCTEN;
- BUKOHYBaTH €KCIIEPUMEHTAaJIbHI 3aBAaHHS 1 TPOEKTH, BUKOPUCTOBYIOUM 3HAHHS 3 HIIUX MPUPOJHUINX IPEIMETIB;
- BUKOPHUCTOBYBATH 3a MPU3HAUYCHHSAM CyJacHI MPUIIAIU 1 MaTepialu;
- BU3HAYaTH Npo0aeMu JOBKULIA, MIPOIMOHYBATH CIIOCOOM iX BUPILICHHS,
- IOCHIIKYBATH MPUPOJIHI 00'EKTH.




CraBJjieHHS:

- YCBiIOMJIIOBATH 3HAYEHHS MPHUPOJHUYUX HAYK IS IMi3HAHHS MAaTepialbHOTO CBITY; BHECOK BHAATHUX YYCHUX Y
PO3BUTOK MPUPOJTHUYUX HAYK;

- OI[IHIOBATH 3HAYEHHS MPUPOJIHUYMX HAYK 1 TEXHOJIOTIH ISl CTAIIOTO PO3BUTKY CYCHUTBCTBA;

- BUCJIOBJIIOBATH CY/PKEHHS 111010 MPUPOTHUX SBHIL 13 MOTIISAY CYy9acHOT IPUPOJHIHYO-HAYKOBOT KAPTHHH CBITY.
HaBuaabHi pecypcu:

- HaBYaJbHE 00JIaJHAHHS 1 MaTepiaiy, 3acO0M YHAOUHEHHS;

- MDKTIPEIMETH1 KOHTEKCTHI 3aB/IaHHS;

- iH(opMaIliiiHi i aHANITUYHI MaTepianu 3 NpoOJIeM CTaHy JOBKULISA, OLIAJHOIO BUKOPUCTAHHS MPUPOJHUX PECYPCIB 1
CUHTETHUYHUX MaTepiaiiB;

- iHopmarliifHi MaTepiaau Ipo Cy4acH1 JOCSTHEHHS HAyKH 1 TEXHIKH;

- maTeHTH1 0a3¥ TaHUX PO BUHAXOIH.

Ingpopmauiiino-

uugposa
KomnemenmHuicmao

YMminusa:

- CTBOpIOBATH 1HGOPMAIliHHI TPOTYKTH XIMIYHOTO 3MICTY.
CraBJiieHHs:

- KpUTUYHO CITIBCTABJISITH 1 OLIHIOBATH XIMIYHY 1H(GOPMAITIO 3 pI3HUX 1H()OpMaIIHHUX PECypCiB;

- IOTPUMYBATHUCh aBTOPCHKOTO MpaBa, ETUYHUX MPUHLIHUIIIB TOBOHKEHHS 3 IHPOPMAI€I0;

- YCB1IOMJTIOBaTH HEOOX1THICTh €KOJIOTIYHMX METOIIB Ta 3ac00IB yTHIIi3allii u(POBUX MPUCTPOIB.
HaBuauabHi pecypcu:

- CJIGKTPOHHI OCBITHI pecypcH (06a3u JaHUX NMPO PEYOBUHU Ta iXHI1 XapaKTEPUCTUKH ),

- BIpTyaJibH1 XiMi4H1 1ab0paTopii.

Yminna euumuca
6NPOO06IHC HCUMMA

YMmiHnns:
- OpPraHi3oBYyBaTH CaMOOCBITY 3 XiMii: BU3HAYaTH METY, IUIaHYyBaTH, 10OUpaTH HEOOX1/IH1 3acO0H;
- CIIOCTEpIraTv 3a XIMIYHUMU IIEPETBOPECHHIMH B 00’ €KTaX Ta MPOBOIUTH XIMIYHHHA €KCIIEPUMEHT;
- BUKOHYBATH HAaBYAJIbHI POEKTH XIMIYHOTO I €KOJIOTTYHOTO 3MICTY.
CraBJjieHHSA:
- IKaBUTHUCS MOALIMHU B XIMIUHIN HayIll Ta TEXHOJOT1], HOBUMU PEYOBUHAMH 1 MaTepialaMi, 3aCTOCYBAHHSM iX;
- IParHyTH caMOBJIOCKOHAJICHHS;




- OCMUCITIOBATH PE3yJIbTaTH CAMOCTIHHOTO BUBYCHHS XIMiT;

- PO3yMITH TIEPCIIEKTUBY BJIACHOTO PO3BUTKY YIIPOJOBK KHUTTS, TIOB'I3aHOTO 13 XIMIYHUMH 3HAHHIMHU.
HaBuaabHi pecypcu:

- MeJiitH1 JpKepena, TMIaKTHYHI 3acO0r HaBYaHHSI.

Iniyiamuenicmo i
nionpuemaugicmsp

YMminnsa:

- BUPOOJISATH BIACHI I[IHHOCTI, CTABUTH LTI, TIATH 3371 TOCATHEHHS iX, CIIMPAIOYMCh HA XIMIYH]1 3HAHHS;

- 3a]Ty4aTH MapTHEPIB 10 BUKOHAHHS CIUIBHUX MPOEKTIB 3 XIMiT;

- BWSIBIIATH 3JaTHICTh J0 pPOOOTH B KOMaHi, OyTH IHIIIaTUBHUM/IHIIIATHBHOIO, TeHEpYyBaTH iaei, OpaTu
BIIMOBIIATIBHICTh 32 NMPUUHATTS PIlI€Hb, BECTH JAJIOT 331 JOCSTHEHHS CIUTBHOI METH il 4ac BUKOHAHHS XIMIYHOTO
€KCIIEPUMEHTY 1 HaBUaJIbHUX IIPOEKTIB.

CraBJieHHS:

- BIpUTH B cede, y MOXKIIMBOCTI KOMaH/IH 1 BJIaCHI;

- BUBQ)XEHO CTaBUTHUCA 10 BUOOPY MallOyTHHOTO HANpsSMY HaBYaHHS, TIOB’A3aHOT0 3 XIMIEIO;

- OyTH TOTOBMMH JI0 3MIiH Ta IHHOBAITIH.

HaBuauabHi pecypcu:

- JliTepaTypa mpo YCHIITHUX BUHAX1THUKIB 1 TITPUEMIIIB;

- 3yCTpivi 3 YCHIITHUMU JIIOJIbMH,

- OI3HEC-TPEHIHTH, EKCKYpCii Ha Cy4acHi MiAMpUEMCTBA.

Couianvna ma
2POMAOAHCHKA
Komnemenmuocmi

Yminns:

- PO3YMITH 1 BUKOHYBAaTH BCTAaHOBJICHI JIEP’KABOIO 3aKOHHU 1 IMpaBUJIa 1010 30€PEIKEHHS TOBKULIA,

- CIBMOpAILIOBATA 3 IHIIMMHU HAJ PEaTi3alli€l0 COIIaJbHO 3HAYYIIUX IPOCKTIB, IO TMependavyaroTh BUKOPUCTAHHS
XIMIYHHX 3HaHb;

- TpaloBaTH B IPYIi 3alliKaBJICHUX JIOJIEH, CHIBIPALIOBATH 3 IHIIUMU TPYyNaMU, 3aJydaTd IIUPIILY TPOMAJICHKICTh J10
pO3B’s13yBaHHS poOsIeM 30epeKeHHS TOBKULIA.
CraBiieHHs:

- BUSIBJISITH NMATPIOTUYHI MOYYTTS 10 YKpaiHu, 1I000B 10 Masioi 0aThKIBIIUHY;

- JOTPUMYBATHUCh 3araJbHOBU3HAHUX MOPATBLHUX MPUHIUIIB 1 HIHHOCTEH 1 OyTH TOTOBUMH BIICTOIOBATH I1i TPUHIIMIIH 1

IIHHOCTI;
- BUSBIIATH 3alliKaBJICHICTh y AEMOKPATUYHOMY OOJIAIITYBaHHI OTOUYEHHS i €KOJIOTIYHOMY OOJIaIITyBaHH1 JOBKULIS;




- OIIHIOBATH HEOOXIHICTh CTATIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOIHOTO CIIBPOOITHUIITBA,
- IIaHyBAaTH PO3MAITTS TyMOK 1 ITOTJISIIB;
- IHYBAaTH ¥ [IaHyBaTH BHECOK BHJIATHUX YKpaiHIIiB, 30KpeMa BUCHHX-XIMIKIB.
HaBuaabHi pecypcu:
- HaBYaJIbHI 1 COLIAIbHI TPOEKTH, TPECHIHTH.

Obiznanicme ma
CamMosUPAINCEHHS Y

cehepi Kynomypu

YMminns:
- BUKOPHUCTOBYBATHU Cy4acH1 XIMI4H1 3aCO0U 1 MaTepiaiu JUIsl BTUIEHHS XYAO0XHIX 171e¥ 1 BUSIBJICHHSI BIaCHOI TBOPYOCTI;
- MOSICHIOBATH B3a€MO3B 130K MUCTELITBA 1 XIMIi.
CraBiieHHs:
- [IIHYBaTH BITUYM3HIHY 1 CBITOBY KYJIbTYPHY CHAJLINHY, 10 K01 HaJE)XaTh HayKa 1 MUCTELTBO.
HaBuaabHi pecypcu:
- TBOPH 00pa30TBOPUOTO0 MUCTELITBA, MY3UYHI1 i JIITEpAaTypH1 TBOPHU K LIFOCTpaLlii 10 BUBYEHHS XIMIYHUX SIBUILI,
- KOHTEKCTHI 3aBJIaHH,
- CHHXPOHICTHUYHA TaOIHIIS.

Ekonoziuna
2pamomuicmo i
300poee ycumms

YMminns:
- YCB1IOMJTIOBaTH IPUYMHHO-HACTIIKOBI 3B SI3KM Y TIPUPO/I 1 11 IIUTICHICTB;
- BUKOPUCTOBYBATH XIMIYH1 3HAHHS VISl TOSICHEHHST KOPHUCTI 1 IIKOAM 3A00YTKIB XIMii 1 XIMIYHOT TEXHOJIOT11 JIJIs JTIFOJUHU
1 JOBKUILJIA;
- 00JIaIITOBYBATH BJIACHE KUTTEBE CEPEAOBHINE O€3 IMKOIU I ceOe, IHIIMX JTOACH 1 JOBKILIA;
- IOTPUMYBATHCS 3I0POBOTO CIIOCOOY JKHUTTS;
- 6€31eYHO MOBOAUTHCH 13 XIMIYHMMHU CIIOJIYKaMH 1 MaTepiajgaMu B MOOYTI;
- OpaTtu ydacThb y peanizailii IpOeKTiB, CIIPSIMOBAHUX Ha MOJIMIIEHHS CTaHy JOBKULIS 3aBASKH JOCSTHEHHSIM XIMIYHOT
HaYKH;
- IOTPUMYBATHCS MPABUJ €KOJIOTIYHO BUBAKEHOT MOBEAIHKU B JIOBKLLII.
CraBieHHs:
- MIATPUMYBATH ¥ YTUIIOBAaTH Ha MPAKTHII KOHIIETIII0 CTaJOr0 PO3BUTKY CYCILIbCTBA;
- PO3yMITH BaXXJIMBICTh TAPMOHIIHOT B3a€EMO/IIT JIFOIMHU 1 TPUPOIH;
- BIAMOBIJANIbHO ¥ OIIaIHO CTABUTHUCS 10 BUKOPHUCTAHHS MIPUPOJIHUX PECYPCIB SIK JKeperia 30poB’st i JoOpoOyTy
Ta 0€3IEKH JIFOJUHH 1 CITUTBHOTH;




- OIIHIOBATHU €KOJIOTIUHI PU3HUKH 1 OYTH TOTOBHM J0 O3B s3yBaHHS MPOOIeM JOBKILISA, BUKOPUCTOBYIOUN 3HAHHS
3 XiMii.
HaBuaabHi pecypcu:
- HaBYAJIbHI POEKTH;
- SIKICHI ¥ KUTBKICHI 321241 €KOJIOTTYHOTO 3MICTY.

[IpenMeTHa XiMI4YHA KOMIIETEHTHICTh YYHIB € CKJIAQAHUKOM KIIFOUYOBOi KOMIIETEHTHOCTI Y IPUPOJHUYUX HAyKaX 1 TEXHOJIOTIX. Bomoainus
XIMIYHOIO KOMIETEHTHICTIO Ha PIBHI CTaHJAPTy O3HA4ya€ 3/IaTHICTh YYHIB MHUCIWTH 1 JTIATA 3 TO3MUIINA CBITOTJISHUX OpIEHTAIlN 1 IIHHICHUX
YCTaHOBOK, C(DOPMOBAHUX Y MPOIIECI HABYAHHS XIMII.

[IpenMeTHa KOMIIETEHTHICTh O3HAY€HA TAKUMHU KOMIIOHEHTAMM: 3HAHHEBUM (II3HABaJIbHUM), AISJIbHICHUM (IIOBEAIHKOBHM) 1 LIHHICHUM
(MOoTHBaLITHUM). 3MICTOBE HAITOBHEHHSI IIUX KOMIIOHEHTIB PO3KPUTO B pyOpuili mporpamu «O4dikyBaH1 pe3ylbTaTH HaBYaHHSD.

[lepenik ouikyBaHUX pe3y/lbTAaTIB HABYAHHS — OPIEHTHP BUMUTENS HA JOCATHEHHS METH OCBITHBOI'O IMpOIECY Ha BIANOBIAHOMY 3MICTI
3a3HAYEHUX TEM MPOrpamMu, IO MOJETrMUTh TUTAaHYBAaHHS IUIEH 1 3aBAaHb YPOKIB, JaCTh 3MOTY BUPOOWUTH aJ€KBAaTHI METOIWYHI MITXOIU [0
MIPOBEJICHHS HaBYAJIbHUX 3aHSTh, TOTOYHOTO I TEMATUYHOTO OI[IHIOBaHHS.

OTXe, OCHOBHUM 3aBJaHHSIM KOXKHOTO YPOKY Ma€ CTaTu JOCATHEHHs MEBHOTO pe3yibTaTy HaBYaHHs, TOOTO HaOyTTs, popMyBaHHS 4H
PO3BUTOK yYHEM BHU3HAUYCHHMX HABYAJIHLHOKO MPOrPaMOI0 yMiHb, HABHYOK, CTaBJICHB, IIIHHOCTEH, 3a3HAYCHUX Y JIIBIM 4acTHHI TaOmMIli. A BIATaK
MalOTh 3MIHHTHCS TIIXOIU 10 KOHCTPYIOBAHHS 1 MPOBEJICHHS HABYAJBHUX 3aHITh. Bif TpaHCHAIIl TOTOBUX 3HAHb YYUTEIh Ma€ MEPEHTH 10
METOJIUK, SIKi JIO3BOJISIIOTh YUHSM CaMOCTIMHO J0OYBaTH 3HAHHS Yy XOJI HaBUAJIbHOI AISUILHOCTI; (hOpMyBaTH YMiHHS iX 3aCTOCOBYBATH y PI3HHX
CUTYAIisiX, TEHEpYBaTH 1 IPOIyKyBaTH i7ie1 a00 HOB1 3HAHHS; BUCIIOBIIOBATH BJIACHY TOYKY 30PY 1100 MEBHUX MPOLIECIB UM SBUIIL TOLIO.

KomnerenTHICHHMI NiAXix y HAaBYaHHI, Ha BIIMIHY B/l MPEIMETHO 30PIEHTOBAHOTO, Tepedadae HTErpalliio PecypciB 3MICTy Kypey Ximii Ta
IHITUX TMPEIMETIB Ha OCHOBI MPOBITHUX COIIAIbHO W OCOOMCTICHO 3HAUYIIMX 17€H, IO BTUIIOIOTHCA B Cy4YacHI OCBITI: YMIHHS BYHTHCH,
€KOJIOTTYHa TPaMOTHICTh 1 3JOPOBHH CIOCIO JKHUTTS, COIllaIbHa Ta TPOMAJTHCHKA BIAMOBIAAIBHICTb, IHIIATUBHICTD 1 MIANPHEMIIUBICTD.

Jnia peanizaiii uux ifieil BUOKPEMIICHO TaKi HACKPIi3Hi 3micmosi ninii: «Exonociuna 6esnexka i cmanuii po3sumoky, «l pomaosncoka
gionogioanvHicmuy, «300pos'a i besnekay, «llionpuemnusicms i Qinancosa epamomHicmyy.

Hackpi3ni 3MicTOBI JiHIT MOCTIIOBHO PO3KPHUBAIOTHCS Y MpOIECi HABYAaHHSA I BUXOBAaHHS YYHIB, € CHUIBHUMHU JAJS BCIX MPEAMETIB 1
KOPEIOITHCS 3 KIIFOYOBUMHU KOMIETEHTHOCTSIMH.

3micToBa NiHiA «EKonoziuna 6e3neka i cmanuii po3eumoky» pealizyeTbcs Ha 3pa3kax, 10 Jal0Th 3MOTY YYHEBI YCBIJIOMUTH HMPUYMHHO-
HACJIIKOB1 3B 13K Y MIPUPOJI 1 i1 LUTICHICTh; BaXKJIMBICTh CTAJOr0 (KEpPOBAHOTO) PO3BUTKY KpaiHM A MaOyTHIX MOKOJIIHB. Taki 3pa3ku HaJae
MaTepiaj Mpo oJiep>KaHHs i 3aCTOCYBAHHS PEYOBHH, 30€pPEKEHHS MPUPOTHUX PECYPCIB — BOJU U MOBITPA, pallioHANbHE i OIllaHE BUKOPUCTAHHS
MPUPOJHUX BYIJIEBOJIHIB, KOJIOOOIT XIMIYHUX €JIEMEHTIB 1 pEYOBHH TOIIO.



PesynpraTom peamizantii 1i€i 3MicTOBOI JiHIi € He JuIIe 00I3HAHICTh YYHS 13 €KOJOTIYHUMH MPOOJIeMaMH, OB’ I3aHUMH 13 JOTPUMaHHSIM
YHCTOTH HABKOJHIIHBOTO CEPEIOBHINA, MPOIECAMU TOPIHHS 1 JTUXaHHS, KUCIOTHUMH OIIAMH, CTIMKMMH OpPraHiYHUMH 3a0pyAHIOBadaMH, a i
YCBiIOMIJIEHHSI MOXJIMBOCTI PO3B’SI3yBaHHS LUX MpoOieM 3acobamu XiMmil. YUeHb LiHY€E MPHUPOJHI PECYPCH, Bif SIKUX 3aJIEKUTh HOTO 3/I0pOB i,
n00poOyT, CTAINii PO3BUTOK KPaiHU; YCBITOMIIIOE HEOOXTHICTh 30€pEKECHHS YNCTOTH JOBKULISA; Oepe y4acTh y BIAMOBIIHUX 3aX0/1aX; €KOJIOTTYHO
BHBQ)KCHO IMOBOJIUTHCS Y JOBKULII.

CTaHOBJIEHHIO YYHIB SIK CBIIOMUX I'POMAJISH, NaTpiOTIB YKpaiHU, WIEHIB COLIyMY, MICLIEBOT I'POMaJY, IIKUIBHOTO KOJIEKTUBY MA€ CIPUITH
peainizaiiist 3MicToBO1 JiHii «I pomaoanceka gionogidanvnicmsy. Ha ypokax xiMmil yuH1 03HAHOMITIOIOTECS 31 3100yTKaMU BITUM3HSHUX YYEHHUX Ta
iXHBOIO T'POMAISHCHKOIO MO3ULIEI0, OI[IHIOIOTH PO3BUTOK BITUM3HSHOIO BUPOOHMIITBA HA OCHOBI JIOCSATHEHb XIMIYHOI HAyKH, HaBYAOTHCS
MPaIOBaTH B KOMaH/i, BiIMOBINAIBHO CTAaBUTHCH JO 3aBJaHb, BU3HAYCHUX KOJIEKTHBOM, Ta PETEIHHO BHKOHYBAaTH CBOIO YaCTHHY pPoOOTH. Y
M03aypOyUHUi Yac N0al0Th MPO YUCTOTY HABKOJHMIIHBOTO CEPEIOBHINA CBOTO PETiOHY, OEpyTh MOCHUIIBHY Y4acTh y pealizallii colialbHO 3HAYYLIUX
HaBYAJIIbHUX MPOEKTIB. Pe3ynbTaramu, 110 3acBIQUYIOTh NMPOJYKTHBHICTH peaiizaiii i€l JiHii, € yCBIIOMJIEHHSI YYHSMH BIINOBIIAIbHOCTI 3a
pe3ybTaTH HaBYaHHS, SIKi MOXYTh Y MailOyTHROMY BIUIMHYTH Ha PO3BHTOK KpaiHW; CYMIIIHHE BHUKOHAHHS 3aBJaHb Y KOMaHJI; pamioHajbHE
BUKOPHUCTAHHS PEYOBHH; y4acTh Y 3aXHMCT1 JOBKULIA 1 30epexeHH1 oro st cede Ta MaltOyTHIX MOKOJIIHb.

3micToBa JiHIA «300p0o6’s i 6e3neka) TOPKAETHCA BCiX 0€3 BUHATKY TEM IPOrpamMH 3 XiMii, OCKUTBKM BHKOPHCTAHHS 3J00YTKIB XiMil
YIPOJIOBXK YChOTO YKHUTTS JIIOJUHU TICHO TIOB’S3aHO 31 37I0POB’sIM 1 )KUTTe3a0e3nedeHHs M. [locmimoBHU pO3BUTOK ITi€T 3MICTOBOT JIiHIT Y 3MICTI
KypCy Ja€ y4HSM 3MOTY YCBIOMHTH, 3 OJTHOTO OOKY, 3HAUCHHS XIMii 711 OXOPOHH 370POB’s, a 3 IHIIOTO — MOXJIMBY IIKOIY MPOAYKTIB Cy4acHOT
XIMIYHOT TEXHOJIOTIi y pa3i HCHAJIE)KHOTO BUKOPHUCTAHHS iX.

VY pesynbTaTi peanizaiii imi€i 3MicTOBOI JiHIT y4eHb JOTPUMYETHCA MPaBHJI OE3MEYHOTO TMOBOJDKEHHS 3 PEYOBHMHAMH 1 Marepialamu y
nmaboparopii, moOyTi W MOBKULII; YCBIZOMIIIOE 3aJICKHICTh 3I0POB’S Bl YMCTOTH BOJM, MOBITPS, CKJIAAy XapyOBUX MPOIYKTIB; JOTPUMYETHCS
3JI0POBOTO CIOCOOY HKUTTSI.

3mictoBa JdiHis «Ilionpuemnueicme i hinancosa zpamomuicms) HAIUTIOE YIHIB Ha MOOUTI3aIlit0 3HAHb, TPAKTUYHOTO JOCBINY 1 IIHHICHUX
YCTAHOBOK Yy CHUTYyallisX BHOOPY 1 HNPUHHATTS pilleHb. Y HaBYaHHI XiMii Takl CUTyaulli CTBOPIOIOTbCS Il Yac IUIAHYBaHHS CaMOOCBITHBOI
HABYAJIbHO1 JISUTBHOCTi, TPYNOBOI HABYAJIbHOI, EKCIEPUMEHTAIbHOI pPOOOTH, BUKOHAHHS HAaBYAIbLHUX IMPOEKTIB Ta iX MPE3eHTYBAHHS,
PO3B’sI3yBaHHS PO3PAXYHKOBUX 1 KOHTEKCTHUX 3a]1a4, BUPOOJICHHS BIIACHOI MOEI MOBEIIHKU Y TOBKLULII.

Po3kputTs 3MicTOBOI JiHIT MOTpeOye MO3UTUBHUX MPUKIAIIB 13 ICTOPIi XiMil, MiIBHOCTI BUCHUX 1 MIANPHUEMIIIB y Taiy3i XiMii, €KOJIOTIi,
(bapMakoJIOrii, 1110 3aCBIIUYIOTh MOKIIMBICTE PO3B’SI3yBaHHS HE JIMILIE TEOPETUYHUX, a ¥ MPAaKTUYHUX MPoOIeM XiMii 1 XIMIYHOTO BUPOOHHUIITBA.

VY pesynbTaTi peanizaiii 1i€i 3MICTOBOT JiHII y4eHb YCBITOMIIIOE BaXKJIMBICTh BHUBUEHHS XiMIi; OLIHIOE YCIIXH, JOCSITHYTI Cy4aCHUM
CYCHUIBCTBOM Y XIMIYHIN Haylli, po3po0JeHHI coco0iB 0epiKaHHs, epepoOKH 1 3aCTOCYBaHHS PEUOBHUH SIK TakKl, 1110 3aJeXaTh BiJ 3HaHb, YMiHb,
HII[IaTUBH 1 MATPUEMIUBOCTI OKPEMHUX OCOOMCTOCTEH 1 IPYM OJJHOIYMIIIB; IIEPEHOCHTD 11€ CTABJICHHS Ha Pi3HI BUJIM CBOET HABYAIBHOI A 1SIIBHOCTI,
MOBOJKEHHS Y IOBKULTI; CB1IOMO 00Mpae HapsM HaBUAHHS y CTapIIiii IKOJIi, BUXOSYU 3 BIACHUX MOXJIUBOCTEH.
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Peanizanist 3MicTOBUX JIiHII He nependavae OyIb-sIKOTO PO3MIKUPEHHS YU MOTJIMOICHHS HABYAIBHOTO MaTepiaty, ane moTpedye MOCHICHHS
yBaru 70 NeBHUX Horo acrekTiB. [IpoBiaHi ifel, Ha SKUX IPYHTYIOThCS HACKPi3HI 3MICTOBI JiHii, BTUTIOIOTHCS B HABYaHHI XiMii SIK Y TEOPETUIHOMY
3MICTi KypCy, TaK i B €KCIIEpUMEHTAJbHIA MISIBHOCTI YYHIB, MiJ Yac poO3B’sI3yBaHHS 3a/a4 1 3aBAaHb 13 pealbHUMH JaHUMHU (BUPOOHHYOTO 1
moOyTOBOTO XapaKTepy); BAKOHAHHS MDKIIPEAMETHUX HAaBYAIBHUX MPOEKTIB, pOOOTH 3 PI3HUMU JpKepenaMu iH(opMmallii; B T03aypoyHUil yac BOHH
peai3yroThes i Yac TEMAaTUYHUX THXKHIB, y4acTi B PEriOHAIHUX, BCEYKPAIHCHKUX 1 MDKHAPOJHUX KOHKYpcax (y TOMY YHCI TUCTAHIINH HUX).

VY HaBuanpHI nporpami 3 XiMii HaCKpi3H1 3MICTOBI JIiHII BUHECEHO B OKpeMy pYyOpuKy. Y HIl 3a3Ha4€HO NUTaHHS, L0 Jal0Th 3MOTY
BIJIMTOBITHO CIIPSIMYBATH 3MICT KOKHOI TEMHU.

[Tporpama crapiioi mIKOIM peanizye 3MICTOB1 JIIHIT XIMIYHOTO KOMIIOHEHTa OCBITHBOI ramy3i «lIpupon0o3HaBCTBO»: pEYOBHMHU Ta iXHI
MEpPETBOPEHHS, XIMIYH1 3aKOHH 1 METOAM JOCTIDKEHHS, HABUYKU O€3[1eYHOr0 MOBOKEHHS 3 PEUOBUHAMHU, CTABJIEHHS 10 €KOJIOTTYHUX MPOOIeM i
PO3yMIHHS XIMIYHOI KQpTUHU CBITY, BMIHHS OLIIHIOBATH POJIb XiMii y BUPOOHHUIITBI Ta KUTTI JIIoAWHUA. CUCTeMa XIMIYHUX 3HaHb BU3HAUYEHA 17I€€I0
MIPUYMHHO-HACIIIKOBUX 3B'A3KIB MIKPO- 1 MakpOCBITY PEYOBHH, B3a€EMOIEPETBOPEHb MPOCTUX 1 CKIAAHUX PEYOBUH 1 TE€HETUYHHUM 3B'I3KOM
HEOPraHIYHUX 1 OPraHIYHUX PEYOBHH. 3aKOHOMIPHOCTI MPOTIKAHHS XIMIYHUX PEAKIi pO3risAaloTbCs 3 YpaxyBaHHAM CYYaCHHUX TEXHOJOTIH
BUPOOHUIITBA HOBUX PEYOBHH, MaTEpIaliB 1 €HEPTii.

3MICT IporpamMu CTPYKTYpPOBaHO 3 YpaxyBaHHSIM BIKOBHUX OCOOJIMBOCTEH YUHIB 1 Yacy, BiIBEJIEHOTO HA BUBYCHHS MPEIMETa.

KinpkicTe TONMH, BiIBEICHUX Ha BUBYCHHS XiMii Ha piBHI CTaHAApTy, BIANOBiAae HaBYAIbHWM TutaHaMm mis 10-11 kiaciB 3akimajiB
3arajibHOI1 Cepe/IHbOi OCBITH, 3aTBEpKEHUM MiHicTepCcTBOM OCBITH 1 Hayku Ykpainu (Hakaz MOH Ne  Big 2017 p. «IIpo BHeceHHs 3MiH y
Haka3 MOH Bim  Ne 995»), a came: y 10 ximaci — 1,5 rogunu, B 11 kimaci — 2 roAMHN Ha THK/IEHb.

L{iHHICHI OpIEHTHPHU 3MICTY KypCy XIMil y CTapIii IIKOJII HE 3aJIe)KaTh Bijl PIBHS BUBYEHHS 1 BU3HAYAIOTHCS CHEIU(IKOI0 XiMii K HAayKH.
[TOHATTS «IIIHHICTHY» BKIIIOYAE €THICTh 00'€KTUBHOTO (caM 00'€KT) 1 Cy0'eKTMBHOTO (BiAHOIMICHHS Ccy0'ekTa 10 00'€KTa), TOMY B SKOCTI I[IHHICHUX
OPIEHTUPIB XIMIYHOT OCBITH BUCTYNAIOTh 00'€KTH, 110 BUBYAIOTHCS B KypCl XiMii, 0 IKUX B Y4HIB ()OpMYEThCS IiHHICHE cTaBiieHHs. [Ipu 1ipomy
MPOBIAHY POJIb BIAIrpaloTh IMi3HABaJIbHI I[IHHOCTI, OCKUIBKH T'OJIOBHOIO METOI HABYAJIBHOTO MpeaMera «XiMis» € IOCIHIDKCHHS 1 BHBUYCHHS
MIPUPOJIN.

VYknanaui nporpaMu mparuyiau 30epertd LUTICHICTh 1 CHCTEMHICTh HaBYAIBHOTO MPEAMETa, Ha OCBOEHHS SIKOTO Bi/IBEIEHO MIHIMAIbHUN
HaBYalbHUIi Yac. PerenpHuii BinOip 3MicTy XiMii Ha 6a30BOMY pPiBH1 BUBUEHHS JO3BOJIUB:

30eperTu AOCTaTHbO IUTICHUHN 1 CHCTEMHUN Kypc XiMil;

3BUIBHUTH KypC B HaJMIPHOI JeTasi3allii, 3aT€0peTH30BaHOTO 1 CKJIaIHOTO HAyKOBOTO Marepiany, JJs BIINpAIfOBaHHs SIKOTO HOTPIOHO
YUMaJo 4acy;

BKJIIOYUTHU JI0 KypCy MaTepiall, MOB'sI3aHUM 13 MOBCIKAECHHUM KUTTSAM JIIOJMHHU Ta 3 MallOyTHBOIO MpOQeciiHO0 TISUTBHICTIO 37100yBayua
MIOBHOI 3arajbHO1 CepeIHbOI OCBITH, SIKa HE MAaTHUME SICKPaBO BUPAXKEHOTO 3B'SI3KY 3 XIMI€IO.

I"onoBHE racino, IKUM KepyBajKcs yKiIagadi nporpamMu: « BuB4YaemMo 3aKk0HOMipHOCTI, a He okpeMi pakTu».
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CTpyKTypa HaBYa/IbHOI MNpoOrpamMu. 3MICT TNPOTrpaMU OXOIUIIOE PO3JAUIM, MPUCBAYCHI BHUBUYCHHIO XIMil OpraHiYHUX CIOJIYK,
y3araJbHEHHIO, CHCTEeMAaTH3allil Ta MOTIMOJCHHIO 3HaHb 3arajibHOi XiMii, XiMil €JIeMEHTIB Ta y3arajlbHEHHIO 3HaHb LI0JI0 POJIi XiMii Y CTBOPEHHI
HOBHX MarepiaiiB, pO3BUTKY HOBUX HAIPSMIB TEXHOJIOTIH, pPO3B’sI3aHHI MPOOBOJIBYOI, CHDOBUHHOI, EHEPTeTHYHOI, €KOJIOTIYHOT MPOoOIIeM .

OO6paHo TaKy MOCIIIOBHICTh BUKJIQJCHHS HABYAJIHHOTO MaTepiaty:

10 knac. I[losmopenHs nouamkosux nouamv npo opeauiuni pewosunu. Tema 1. Teopia 6yooeu opeaniunux cnonyk. Tema 2. Byenegoowni.
Tema 3. Oxcueenosmicui opeaniyni cnoayku. Tema 4. Himpocenoemicnui opeaniuni cnonyku. Tema 5. CunmemuyHni 6UCOKOMONEKYIAPHI PEUOBUHU |
nonimepui mamepianu Ha ix ocHosi. Tema 6. bacamomanimuicms ma 36’ A3Ku MidHC K1ACAMU OPSAHIYHUX PEYOBUH.

11 kaac. Tema 1. Ilepioouunuii 3akoH i nepioouyHa cucmema ximiunux enemenmis. Tema 2. Ximiunuii 36’130k i 0yoosa pevogunu. Tema 3.
Ximiuni peakyii. Tema 4. Heopeaniuni pewosunu i ixui énacmusocmi. Tema 5. Ximis i npoepec nroocmaa.

MeTo/10JI0TTYHOI0 OCHOBOIO Takoi MOOYJOBH HaBUAJIbHOIO 3MICTY XIMIl A pIBHSA CTaHAAPTY € i/1es IHTErpoBaHOTO Kypcy XiMmii —
BHYTPIITHBONIPEAMETHOT IHTErpallii HABYAIBHOIO IpeIMeTa «XIMish».

Ines takoi iHTerpauii AUKTYe HACTYNHY YEpProBiCTh BUBYEHHS pO3AUTIB XiMii: y 10 kjaci BUBYAETHCS XiMisl OpraHIYHUX CIOJYK, B 11 —
3arajbHa XiMid 1 XIMis HEOpPraHIYHUX CHOJYyK. Take cTpyKTypyBaHHS OOyMOBIIEHO THM, IO y3arajJibHeHHs B 11 Kiaci 3MICTy mpeaMeTa J03BOJIsIE
chopMyBaTH y BUITYCKHUKIB CEPEIHBOI IIKOJIM YSIBIEHHS MPO XiIMIilO, K MPO IUIICHY HAYyKy, MOKAa3aTH €THICTh ii MOHATH, 3aKOHIB 1 TEOpiH,
YHIBEPCAJIBHICTh 1 3aCTOCOBHICTD iX 1 B HEOPTaHIYHIN, 1 B OpraHiyHii Ximii.

VY 10 kaaci po3mmpeHo matepian 13 XiMmii OpraHidYHHX CIOJIYK, [0 BUBYABCS B OCHOBHIM IIKOMI. Y TEPIIid TeMi pO3TISAAEThCS TEOPis
OyIOBM OpraHiuHHUX CHOJYK SK BHUIAa (GopMa HAYKOBHUX 3HAHb Ta 13oMepis gk siBuie. Kimacu opraHiYHMX CHOJYK BHBYAIOTHCS B TEMax
«ByrneBogH1», «OKCUTE€HOBMICHI OpraHiduHi cnoaykw», «HirporeHoBMiCHI opraHiuHi crnoyiyku». OKpeMi TeMH MPUCBSIYCHI CHHTCTHYHHM
BHCOKOMOJIEKYJSIPHUM PEYOBHMHAM 1 0araTOMaHITHOCTI Ta B3a€MO3B’SI3KYy OpraHIYHUX pedyoBHH. HanexHy yBary NpuAUICHO OYyI0BI MOJIEKYI
OpraHiYHUX CHOJYK, PO3KPUTTIO B3a€EMHOTO BIUTUBY aTOMIB, IPUYMHHO-HACIIIKOBUM 3B’S3KaM MDK OYI0BOIO, BJIACTUBOCTSIMH, 3aCTOCYBaHHSIM
OpraHiYHUX PEUYOBHUH.

3 METOI0 MOCHJICHHS POJIi JeAyKIlil y HaBUaHHI XIMil CHOYaTKy JAlOThCS KOPOTKI TEOPETHUHI BiOMOCTI mpo OynoBy, Kiacudikailiio,
HOMEHKJIATYpy OPraHIYHUX PEYOBHH, OCOOIMBOCTI peakilii 3a ix ydacTio. CpopMoBaHi TAKUM YHHOM TEOPETHUYHI 3HAHHS TIOTIM PO3BUBAIOTHCA HA
(dakToNOriyHOMY MaTepiaii NPy BUBYEHHI KJIACIB OPraHIuHUX CIIOIYK.

B 11 knaci nmornu6mor0Thest 3HaHHS 13 3arainbHOI XiMii 1 XiMii HEOpraHiYHUX PEeYOBHH, HaOyTi B OCHOBHIN IIKoJi. BuBUaeThCcs XiMis
HEMETaJIIYHUX 1 METaJIYHUX EJIEMEHTIB 3rifHO 3 Oy/lOBOIO iXHIX aTOMIB Ta MiCLleM Y MepioAMYHii cucTeMi XiMiuHUX eneMeHTiB. IlocmigoBHO
BHUBYAIOThCA (I3WYHI M XIMIUHI BJIACTMBOCTI HalBa)KJIMBIIIUX CIIONYK €JIEMEHTIB (3 SKMMH y4H1 3yCTpIdaloThCs Yy MOOYTi, JOBKLLIL), MpaBuia
MOBO/KEHHS 3 HUMHU, OJIEp’KaHHS Ta BUKOPUCTAHHS iX.

Tema «Ximist 1 mporpec JIOACTBa», SKOK 3aKIHUYEThCS Kypc XiMii, Mae y3arajibHIOBaJbHUM xapakTep. Po3kpuBaeTbcsi poib XiMii y
CTBOPEHHI HOBHMX MarepiaiiB, PO3BUTKY HOBHMX HAaNpsMiB TEXHOJIOTiH, pO3B’s3aHHI MPOJOBOJIBYO], CHPOBHHHOI, €HEPreTUYHOI, €KOJIOTT4HOI
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npo6sieM. Y3arajabHIOIOThCS CBITOTIISHI MUTAHHA MIOA0 MICIS XiMii OMDK 1HIIMX HAayK PO MPHPOTY.

3aBepuryeTsCsi BUBUCHHS XiMil O3HAHOMJICHHSIM 13 3€JIEHOIO XIMI€I0 K HOBOIO (Dimocodiero cydacHOro pPO3BUTKY XIMIUHOI iHIYyCTpii,
HAYKOBHUX JOCIiIKEHb Ta CBiTOIJIAMY MOJIOJOTO MOKOJIHHS XiMiKiB. [i 3aBIaHHS — JOMOMOITH IIOACTBY Y BifGOpi TAKMX BUXiZHHX MaTepiaiiB i
CXEM TEXHOJIOTIYHUX IMPOIECiB, K B3araji BUKIIOYAIOTh BUKOPUCTAHHS OYIb-SIKUX MIKIIJIMBUX BUXITHUX PEUOBHUH a00 1X YTBOPEHHS B MPOIIECi
BUPOOHUIITBA/BUKOPUCTAHHS XIMIYHOT PO TYKITii.

JlocTaTHRO yBaru MpUALISETHCS 1 BUCBITIEHHIO METO/IIB HAYKOBOTO MI3HAHHS B XiIMil, POJIi CIOCTEPEKEHHS 1 €eKCIIEPUMEHTY.

HaBuanHs xiMii noTpedye palioHaJILHOTO 3aCTOCYBaHHs CrOcoOIB i, MeTOAiB i 3aco0iB HaBYaHHsA. OpraHizaiii OCBITHROTO IPOLECY
CHPUATHME BHKOPHUCTAHHS MEPEBIPEHUX IIKUIBHOK IMPAKTUKOIO AKTUBHUX Ta IHTEPAKTUBHUX TEXHOJIOTIH: TpynoBoi poOOTH, MPOOIEMHOro
HaBYAHHS, JTUAAKTUYHHUX irOp, TPEHIHTOBHX 3aHATH TOMIO. Y CYYaCHUX YMOBAaX BaXIIMBUM METOJMYHUM OPIEHTHPOM € (OPMYBAHHS B YUHIB
YMIHHS BUMTHUCH 1 H10T0 peaiizallis B CaMOCTIHHIM HaBuanbHIN qisuibHOCTI. [IpiopureTHUI BUOIp METOIMKN HABYAHHS HAJIECKUTh YUUTETICBI.

BaxxnuBum mxepenoM 3HaHb, 3ac000M (QOpPMYBaHHS JOCTIIHUIBKUX YMIHb 1 HaBHUYOK, CTBOPEHHS MPOOJIEMHHUX CUTYyalld, PO3BUTKY
MUCJIEHHSI, CIOCTEPEKIMBOCTI 1 JOMUTINBOCTI € XiMiYHMI eKCIIepUMEeHT Ta po3B’A3yBaHHS 3aJa4. ToMy B IIpOrpami 10 KOXKHOT TEMH BKa3aHO
BUJIU XIMIYHOTO €KCIIEPUMEHTY 1 THIH PO3PaxyHKOBUX 3a/1a4.

Buxonsun 3 MoxximBocTel KaOiHETy XiMii Ta OepydH 70 yBaru TOKCHYHICTh PEYOBHH 1 MpaBMiIa OE3MEKH, YIUTEIh Ha CBIM pO3Cy] MOXKE
JOTIOBHUTH XIMIYHHMM E€KCIIEPUMEHT, K JACMOHCTpAIliiHUN, Tak 1 yaboparopHuid. OKpiM IHOTO, YACTUHY JEMOHCTpAIlii MOXHa 3/1HCHIOBATH,
BUKOpUCTOBYIOUM 3D-MoientoBanHs a00 BIpTyalbHE €KCIIEPUMEHTYBAHHS.

dopMyBaHHIO KOMIIETEHTHOCTEH YUHIB CIIPUsI€ BUKOHAHHS HUMHA HABYAJbLHUX MPOEKTIB, OPIEHTOBHI TEMH SKHUX (/711 BHOOPY) HABEJIEHO B
OKpeMiil pyOpuIll porpaMu. YUYUTENbh 1 y4HI MOXKYTh NMPOMOHYBATH 1 BiacHI TeMu. [IpoekTu po3poOisioThCs yYHSMU IHAMBIAYaJdbHO a0o0 B
rpymnax, yduTeab MOXE HaJaBaTH KOHCYJbTALIIO LIOJ0 IUIAHYBAaHHS, BU3HAUEHHS METH, 3aBJlaHb 1 METOJUKH JIOCILKEHHS, OUIYKY 1 30MpaHHs
iH(bOopMaIlii, KOOpAUHYBATH XiJl BAKOHAHHS MpoeKTy. [IpoekTHa poOoTa MOKe OYyTH TEOPETHYHOI a00 eKCIIEpUMEHTAIBHOK. TpHUBaNIICTh MPOSKTY
— pidHA: BiI ypOKy (MIHI-TIPOEKT), KUIBKOX IHIB (KOPOTKOTEPMIHOBHH IPOEKT) J0 POKY (IOBroTepMmiHOBHII). Pe3ynmbratu MOCHipKeHBb y4HI
MPEICTaBIAIOTh Y GOpMi MYIIBTUMEIINHOT Mpe3enTallii, JomoBiAl (y pa3i He0OOXIAHOCTI — 3 JEMOHCTPALIE€I0 XIMIYHUX JTOCIIIB), MOJIENTI, KOJIEKIIIl,
OyKiery, ra3eTs, CTaTUCTUYHOIO 3BITY, TEMaTUYHOTO MAacoOBOIO 3aXOAy, HAyKOBOro pedepary (i3 3a3HAYEHHSIM aKTyaJbHOCTI TEMH, HOBHM3HH 1
MPAKTUYHOTO 3HAYEHHS pe3yibTaTiB JOCHIIKEHHS, BHUCHOBKIB) Tomio. [Ipe3eHtamis ¥ 0OroBOpeHHs (3aXUCT) MHPOEKTIB BinOyBaeThCs Ha
CIeLiaNbHO BiiBEJCHOMY ypoli a0o mif yac ypokKy 3 IeBHOi TeMH. PoOOTa KOXKHOrO BUKOHABLS IPOEKTY OLIHIOETHCS 3a HOro BHECKOM,
IHIMBIYalbHO 32 KPUTEPIIMH, 3 IKUMH YIHIB 03HAHOMITIOIOTH 3a3/1aJ1eTib.

VYHpoioBxk poKy yueHb 000B’SI3KOBO BUKOHY€E OJIMH HaBYAJIbHUM NMPOEKT (IHAMBIAYyanbHUN abo TpynoBuii) i3 npeamera. OkpiM OO, yUHI
MOJYTh OpaTy y4acTb 1 BUKOHYBATHU 3a Oa)KaHHAM KUTbKa ITPOEKTIB.

EdexTHBHICTh OCBITHBOTO MPOLECY MOXKHA MIABUIUTH 3aB/SIKM 3aCTOCYBAHHIO Cy4acHUX iH(opManiliHO-KOMYHIKaliiiHUX TeXHOJIOTIH.
Ile cnpustTuMe akTHBi3alii Mi3HABAIbHOI JISUIBHOCTI Y4YHIB, PO3BUTKY IXHBOI CaMOCTIHOCTI B ONaHyBaHHI1 3HaHb, NMOCHJIEHHIO MO3UTHBHOT
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MOTHBALlil HABYAHHS Ta JTO3BOJUTH (OpMYBaTH iHPOPMAaLiHHO-IIM(PPOBY KOMIIETEHTHICTh. ENEKTPOHHI OCBITHI pecypcH Jar0Th 3MOTY YHAOUYHHTH
HaBYAJBHHUHA 3MICT, 30KpeMa TOH, IO CTOCYETHCS BHYTPIIIHBOI OyIOBH PEUYOBHH UM XIMIYHHMX IPOIIECIB, HEJOCTYIHHX JUIS CIIOCTEPEKECHHS B
yYMOBaX MIKUTBHOI JIAOopaTopii.

VY mporpami He 3a3HA4YE€HO PO3MOILT TOAMH 33 TeMaMu. J[JIsl OTpUMaHHs OYiKYBaHHX PE3yNIbTaTiB HABYAIBHOI AISTIBHOCTI YUHIB YUUTEIh
CaMOCTIHO BHU3HAYAE Yac, HEOOXITHUM U IXHBOTO JOCATHEHHS Y MEeKaX BIIMOBIIHOT TEMH, 3BaKAIOYH HA yMOBH (DYHKI[IOHYBaHHS HaBYAJIb HOTO
3aKJIay 1 HaBYaJibHI MOKJIMBOCTI YUHIB. YUHUTENb TaK0X MOX€ OOIPYHTOBAHO 3MIHIOBAaTH MOPSAOK BUBYEHHSI TEM 1 OKPEMUX MHUTaHb y Mexax
onHOTO Kiacy. [lepeHoCHTH BHBUEHHS TEM JIO IHIIIOTO KJIACy HE JI03BOJISETHCS.
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10 knac

52 roxm, 1,5 rox

Ha THXKIEHD

QuikyBaHi pe3y1bTaTH HABYAHHA

| 3MicT HAaBYAJIBLHOI0 MaTepiany

HpaKanHa JacTuHa

HOBTOpeHHﬂ MOYaTKOBHUX MMOHATDH PO opraHqui PC€Y0BUHHA

Y4yeHb/yuyeHuns:
3HaHHEBHIT KOMIIOHEHT

Ha3ueace NecsTh WieHiB romosnoriyaoro psay ankanis (CHs — CioH2);

PO3YyMi€ HAISKHICTh PEUOBMH 33 IXHIM CKJIQJIOM JO BYIJICBOIHIB,
OKCHUTEHOBMICHHX, HITPOr€HOBMICHHX CITOJYK.

JissnbHICHUI KOMIIOHEHT

cKnaoae

MOJIEKYJISIPHI, CTPYKTYPHI 1 HAmIBCTPYKTYpHI (OpMyiH MeTaHy Ta JeB’SITH
tioro romororie (CoHs — C10Hz2), ereny, eTuHy, MeTaHoly, €TaHONy, TIIepoy,
€TAaHOBOI Ta aMIHOETaHOBOI KHCJIOT;

PIBHSIHHS peakiliii: TopiHHSA (ITOBHOTO OKMCHEHHSI) BYTJICBOIHIB; 3aMilllCHHS
JUTsI METaHy (XJIOpYBaHHS); MPHUETHAHHS JUISI €TeHYy W eTHHY (rajoreHyBaHHS,
TiApYBaHHS); IO OMUCYIOTh XIMIUHI BJACTUBOCTI €TAaHOBOI KHCIOTH (B3a€MOIIS
3 IHIUKAaTOpaMH, METalaMH, JyTaMH, COJSIMH 3 TOYKU 30py ENEeKTPONITHIHOL
JMCOLIIAILii).

HinHicHIH KOMIIOHEHT

00rpynmogye

3aCTOCYBaHHS METaHy, €TaHy, €TeHy, €THHY, METaHOITy, €TaHOIY, TIIIepoy,
€TaHOBOI KHUCIIOTH;

POTb OPTaHIYHHX CIIONYK Yy KHUBil PUPOII;

OYiHIOE 616 HA 3[0POB’S 1 JOBKIILISI OKPEMIX OPTaHIYHUX PEYOBUH;

BUCTI06/II0€ CYOIHCEHHA OO0 HEOOXiTHOCTI 3HAHB IPO OPTaHIYHI CIIONYKH
JUTA iX 0€3MeYHOr0 3aCTOCYBaHHS.

Cknaj, BIACTHBOCTI, 3aCTOCYBaHHS
OKpEMHUX TPEJCTABHUKIB BYTJIEBOIHIB
(meran, eTaH, €TeH, eTHH),
OKCUT€HOBMICHUX (METaHOJ, €TaHOJ,
TITIIEPOT, €TaHoBa  KHCJIOTA) i
HITPOT€HOBMICHUX (amiHOCTaHOBA
KHCJIOTa) OPTaHIYHUX PEUYOBHH.

Tema 1. Teopist OynoBu

OPTraHivYHUX CHOJYK

Ydenb/yuyeHuus:
3HAHHEBHIT KOMIIOHEHT
nOACHIOE
CYTh SIBUIIA 130Mepii;
3aJIeKHICTh BIACTHBOCTEH PEUOBHH BiN CKIaay i OyZOBU iXHIX MONEKyN Ha

Teopist OyI0BH OpPTraHIYHHUX CITONYK.
3anexHICTh BJIACTMBOCTEH PEYOBMH BiX
CKIaay 1 XiMi4HOI OyJOBH MOJEKYII.

OCHOBI IOJIOXKEHb Teopil OyJJOBM OpraHiYHUX CIIONYK;

IlonsitTs mpo sBUIIE i3oMmepii Ta
i3omepH.
KoBasientni KapOOH-KapOOHOBI

Pospaxynkoei 3a0aui

1. BuBeneHHsT MOJIEKYISIPHOI
(hopMyIH PEUOBHHHU 32 MACOBUMH
9JacTKaMH EJIEMEHTIB.

Jemoncmpauiy
1. Mopneni Monekysl OpraHigyHHX
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HAgOOUmMb RNPUKIAOU OPTAaHIYHUX CHOJYK 13 TNPOCTHMH, HOABIMHUMH,
MOTPiHHUMHE KapOOH-KapOOHOBUMH 3B’ SI3KAMHU.
HissinbHICHUI KOMIIOHEHT

PO3pi3HAE

OpraHiuHi CIONYKHM 32 SKICHAM CKJIAJOM:
HITPOT'€HOBMICHI PEUOBHHU;

BYIJIEBOJHI, OKCHUTEHO- 1

3B’S3KH Yy MOJIEKyJaX OpTaHiYHUX
CITOJTYK: MPOCTHUH, MOJIBIMHUH,
MOTPiAHUIA.

Knacuikaris opraniyHux CIoOIyK.

cnonyk (y Tomy wumchi 3D-
NPOCKTYBaHHS ).
2. Mopeni monekya i3omepi (y

ToMy uucii 3D-npoeKTyBaHHS).

Haeuanwvni npoexmu
1. [3omepu y mpupozi.

MPOCTUH, MOJBIMHNHN, MOTPIHHUI KapOOH-KapOOHOBI1 3B’ 3KH; 2. Icropis CTBOpPEHHS Ta
Xapaxkmepu3ye CyTh Teopii OyI0BH OpPraHIYHHUX CIIONYK; PO3BUTKY Teopii OynoBH
P036’°a3y€ 3adaui Ha BUBEACHHS MOJICKYJIAPHOI (OPMYJIM PEUOBUHU 3a OpraHiuyHUX CIIOJYK.
MaCOBMMHM YaCTKaMHM €JIEMEHTIB, OOIPYHTOBYIOYHM 00paHuii CriociO po3B’s3aHHs. 3. 3D-moneni MOJIEKYJT
LinHicHM KOMIIOHEHT OpraHiuyHUX CIIOJYK.
YC6I0OMIIOE  HEOOXIIHICTh  3HAHHS  BJIACTMBOCTEH  PEYOBMHH  JUIS
BCTaHOBJICHHS 11 BIUTUBY Ha BJaCHE 3/I0POB’S 1 JTOBKIJLIS,
BUCII06TII0€ CYOICEHHs TIPO 3HAYCHHS TEOpii OYJ0BU OpraHiuYHHUX CIIONYK JUIS
PO3BHUTKY OpPTaHIYHOI XiMif];
pobumb eucHoeku Tpo OATaTOMAHITHICTH OPTraHIYHUX CIIONYK HAa OCHOBI
Teopii XiMigHO1 OYTOBH.
Hackpizni 3micmogi tinii
Exonociuna besnexa i cmanuti po3eumox.
3a7eKHICTh BIACTHBOCTEH PEUOBHH BiJl CKIIATy 1 XIMITHOI OyTOBH MOJIEKYII.
Tionpuemnusicmy i pinancoea SpamomHici.
3aseXHICTh BIACTUBOCTEH PEYOBHH BiJ] CKIIATY 1 XIMITHOI OYZOBH MOJIEKYII.
Po3B’s13yBaHHs po3paxyHKOBHX 337124 HA BUBEAECHHS MOJIEKYJISIPHOI ()OPMYJIM PEYOBHHHU 332 MAaCOBUMH YaCTKaMH EIEMEHTIB.
Tema 2. ByriieBoaui
YueHb/y4eHHIIA: Knacudikaris ByrieBoaHis. Po3paxynkoei 3a0aui
3HaHHEBUIT KOMIIOHEHT AJkaHu. 3aranpHa tdopmyna | 2. BuBemeHHI  MONEKYISPHOI
Hazueae aJIKaHiB, CTPYKTypHa izomepis, | hopmynH pEYOBUHU 3a
aJIKaHU, aJIKCHH 1 alKiHU 33 CHCTEMaTHYHOIO HOMEHKIATYPOIO; CHCTEMAaTU4YHA HOMEHKJIaTypa. 3arajJibHOI0 bopmymoro
3araipHi (POpPMyITH alKaHiB, aIKEHIB, AJIKiHIB; XiMi4uHi BIIaCTUBOCTI aJIKaHiB. TOMOJIOTIYHOT O pany Ta
(hiznuHi B1acTUBOCTI OEH3EHY; AakeHd i ajkiHu. 3aranpHI Ta | TYCTHHOIO abo BiJTHOCHOIO
ROACHIOE CYTh CTPYKTYPHOI i130Mepii ByTJIEBOHIB; MOJIEKYJSIpHI ~ OPMYJIH  allKeHiB 1 | TYCTHHOIO.
PO3ni3Hac CTPYKTYpHi 130MepH TIEBHOI pEYOBUHU; aJIKiHiB, CTPYKTYpHA i3omepisi, | 3. BuBeneHHs  MoneKyISIpHOI
HAGOOUmMb NPUKIAOU CHUCTEMaTHYHA HOMEHKJIATypa. (GopMyIM PEYOBHHH 3a MAcCOI0,
HacHYECHUX, HEHACHUEHHNX 1 apOMaTHYHUX BYTJIEBOAHIB; XiMigHI BIACTHBOCTI €TeHy Ta | 00’eMoM abo KUTBKICTIO
CTPYKTYpHHX (hOpMYI 130MepiB alKaHiB, aJKeHIB 1 aJIKiHIB. eTHHY. PEUYOBUHU peareHTiB abo
HisibHICHUI KOMIIOHEHT Apenu. beHszeH: MonmekynsipHa 1 | IPOAYKTIB peaxmii.
PO3Pi3HAE BYTTICBO/IHI PI3HUX TOMOJIOTTYHUX PSAIB; CTPYKTYpHa ¢dhopmyny, Gi3nuni | Jemoncmpauii
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cKnaoae

Ha OCHOBI 3arajibHOT OPMYIU MOJIEKYISIpHI (opMyiIH BYTJIEBOAHIB MIEBHOTO
TOMOJIOTTYHOTO PALY;

MOJIEKYISIPHY 1 CTPYKTYpHY hopMyiu OeH3eHY;

CTPYKTYpPHI (OpMyJIN ajKaHIB, aJIKEHIB 1 aJIKiHIB;

CTPYKTYpHi ()OpMYJIH 130MepiB ajKaHiB, aJKEHIB 1 aJIKiHIB 32 MOJEKYIISIPHOIO
(hopMyJIOI0 CITONTYKH;

PIBHSHHS peakiliii, sIKi ONUCYIOTh XiMiYHI BJIACTHBOCTI aJKaHiB (TepMiYHHN
PO3KJIaJ, i30MepHu3allisi, TaJIOreHyBaHHs), €TeHY 1 eTHHY (4aCTKOBE OKHCHEHHS,
MPHEAHAHHS TAJIOT€HOBOJHIB, Tiiparallis), OcH3eHy (TOpiHHS, TaJlOreHyBaHHS,
rigpyBaHHs), ONEp)KaHHS aikaHiB (TigpyBaHHsS aJIKEHIB, AaJIKiHIB), €TEHY
(merinpyBaHHsI eraHy), eTUHY (IerijpyBaHHs €TaHy, €TeHY, TiIPONi3 KasibIlii
areTuiIeHiy), Oen3eny (i3 eTHHy, JACTiIPYBaHHS H-TeKCaHY);

Knacugikye
BYIJICBOJIHI PI3HUX TOMOJIOTIYHUX PSIIIIB, HOPieHIOE TXHI OYIOBY 1 BIACTHBOCTI;

Xxapaxkmepu3sye
XIMIYHI BJIACTHBOCTI aJIKaHIB, €T€HY Ta €TUHY, OCH3CHY, CIIOCOOH OfIePIKaHHS iX;

ycmanoenioe

3B’SI3KM MDK  CKJIazoM, OyIOBOIO,  BJIACTHUBOCTSMH, 30epiraHHsM,
TPAHCIIOPTYBAHHSAM 1 3aCTOCYBaHHSM BYIJICBOJHIB Ta IXHIM BIUIMBOM Ha
JIOBKIJIJIS,

B32€MO3B’I3KH MK TOMOJIOTTYHUMH PSIIaMH BYTIJIEBOJTHIB;

00mpumyemupcs

MpaBMJI OE3MEYHOr0 TOBOHKEHHS 3 BYIJIEBOAHSAMH 1 IXHIMH TMOXITHUMH Y
mo0yTi;

Po36’a3ye 3a0aui

Ha BUBEICHHS MOJIEKYISIPHOI (OPMYIIN PEYOBHHU 3a 3arajibHOI0 (OPMYIIOI0
TOMOJIOTIYHOTO PATY Ta TYCTHHOIO ab0 BiTHOCHOIO TYCTHHOIO;

Macor, 06’eMoM ab0 KUTBKICTIO PEYOBUHHU PEareHTiB ado MPOAYKTIB peaxilii,
OOTPYHTOBYIOUM OOpaHHiA CrIOCiO PO3B’3aHHSL.

HinHicHHi KOMIIOHEHT

POOumsb 6UCHO6KU TIOJI0 BIACTHBOCTEH PEYOBHH HA MIJCTaBl IXHBOT Oy/10BU
i Ipo Oy/IOBY pEYOBHH Ha Mi/ICTaBi IXHIX BIACTHBOCTE;

YC8i0OoMII0E HEOOXINHICTh 30epe)KeHHS MOBKULIS TiJl Yac OJep KaHHS 1
3aCTOCYBaHHS BYTJICBO/IHIB;

00IpyHmMOBy€ 3aCTOCYBaHHS BYTJICBOIHIB IXHIMH BJIACTHBOCTSIMH;

ouinloe

BJIACTUBOCTI.
XiMi4Hi BJIACTUBOCTI OCH3CHY.

Meromu onepkaHHS alKaHiB, ETeHY,
3acTocyBaHHA

eTHHY, OCH3eHY.
BYTJICBOJIHIB.

3. BigHomnenusa HACUYEHUX
BYTJICBOJIHIB JIO JIYTiB, KUCJIOT.

Hasuanvni npoexmu

4. OKTaHOBE 4YHCIO Ta SKICTh
OCH3MHY.

5. IleranoBe
TaJIBA.

6. ApoMaTH4Hi  CIHONYKH HaBKOJO
Hac.

7. CMOr SIK XIMIYHE SBUILIE.

8. KokcyBaHHS ByriJuist: IPOAYKTH Ta
X BUKOPUCTAHHSI.

9. bioras.

10. BrumiB Ha IOBKULIS
BYTJICBOJHIB Ta TXHIX MOXIIHUX.

YUCIIO  OWA3EIBHOTO
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MOXEXHY HEOE3MEYHICTh BYTTICBOHIB;

EKOJIOT1YHI HACHIJKH TMOPYUICHHS TEXHOJOrild AoOyBaHHS 1 3aCTOCYBaHHS
BYTJICBOJHIB Ta IXHIX MOXIIHUX;

BUCII06TII0€ CYOIHCEHHA TIPO 3HAUCHHS 3aC001B 3aXUCTY POCIIHH 1 iXHil BILTUB
Ha 310pOB’sl JIIOIeH Ta JOBKULIS 3a iX HENpaBUJIbHOIO BUKOPHCTaHHSL

Hackpizni 3micmogi ninit

I'pomaosmcera sionosioamricmo. 300pos’s i besnexa. Exonoeiuna benexa i cmanuil po36umox
3HaueHHs 3aco0iB 3aXHMCTy POCIHH 1 IXHIM BILUIMB Ha 3710pOB’S JIIO/IEH Ta JOBKULIS 3a 1X HEMpPaBUWJILHOTO BUKOPHUCTAHHSI.
3abe3neyeHHs 30epexeHHs JOBKULIS ITijl Yac oJiep KaHHs, 30epiranHs, TPaHCIIOPTYBaHHS 1 3aCTOCYBaHHS BYTJIEBO/IHIB Ta TXHIX MOXiTHUX

Hionpuemnusicmv i Qhinancoea spamomuicms
OnepxaHHS AJIKaHIB, €TEHY, ETHHY, OCH3€EHY, 1X 3aCTOCYBaHHI.
B3aeM03B’ 130K MiX BYTJICBOIHSIMHU.

Po3B’si3yBaHHsT pO3paxyHKOBHX 33]1a4 HA BHBEJCHHS MOJIEKYISIPHOT OpPMYJIH PEYOBHHU 32 3arajibHOI (OPMYJIOI TOMOJIOTIYHOTO Sy Ta TYCTHHOI a0o
BITHOCHOIO T'YCTHHOIO; 32 Maco0, 00 €MOM a00 KIIBKICTIO PEYOBHHHU PEAreHTIB a00 MPOIYKTIB peaKilii.

Tema 3. OxkcureHoBMicHI Oprasiuti cnoJaykun

YdeHb/yuyeHUuns:
3HaHHEBMII KOMIIOHEHT

Hazueac

3aranbHi (HOPMYJIH Ta XapaKTepUCTHUHI (PYHKIIOHAJIBHI) IPYIM CIHUPTIB,
aJIbJIeTiIiB, KAPOOHOBUX KHCJIOT, €CTEPIB;

3a CHCTEMAaTHYHOIO HOMEHKIATYpPOIO
OITHOOCHOBHI KapOOHOBI KHCIIOTH, €CTEPH;

nosAcHWOE

BIUIUB XapaKTEepUCTHUHOI ((DYyHKI[IOHATbHOI) Tpymd Ha (isudHi i XiMidHi
BIIACTHBOCTI OKCUT€HOBMICHHX OPTaHIYHUX CHOIYK;

BOJIHEBOTO 3B’SI3Ky Ha (Pi3MYHI BIACTHBOCTI OKCHUTEHOBMICHHMX OpPTaHIYHUX
CHONYK;

Hagooums npuKIadU

CHUPTIB, AaNbJETifiB, HACHYEHUX OJHOOCHOBHHX KapOOHOBHX KHCIOT,
ecTepiB, )KUPIB, BYTTIEBO/IIB 1 iXHI TpHUBialbHI HA3BU;

MIOIUPEHHST OKCUTEHOBMICHUX OPTaHIYHUX CHOJYK Yy TPUPOL i XapuOBHX
MPOAYKTaX.
JifanbHicHUI KOMIIOHEHT

Ppo3pizuse

HacW4YeHi i1 HeHaCU4eH1 KUPH;

MOHO-, JTU-, TIOJIiCAXapyIn; Peakilii ecrepudikaii;

Knacugikye

CIIUPTH, aNbJCTiAN, HACHYCHI

CnupTtu. TlonsaTTs po
XapaKTePUCTHIHY (pyHKITIOHATBHY)
rpymy. ['iIpokcuiibHa XapaKTepUCTUIHA
(pynxrionansaa) rpyma.  Hacuueni
OJJHOATOMHI ~ CIIMPTH: 3arajbHa Ta
CTPYKTYpHI dhopmyiu, 130Mepis
(pomaHoiB i OyTaHOIIB),
CHCTEMaTHYHA HOMEHKJIATYpA.

BoauneBuii 3B’S30K, WOro BIUIMB Ha
(hi3MYHI BIIACTHBOCTI CITHPTIB.

XIMIYHI BJIACTMBOCTI HACHYEHHX
OJJHOATOMHHX  crupTiB.  OpepaHHs
eTaHomy.

[lonsiTTS PO OaraToaToOMHI CIUPTH
Ha TIPUKJIAJI TIIepony, Horo XimidHi
BJIACTUBOCTI.

DeHoJ: CKIaa i OyloBa MOIEKYIIH,
(hi3muHi Ta XiMi4HI BIACTHBOCTI.

Aaspaeriqu. Cxnan, OymoBa MOJIEKYI
aJbJCTiIiB. ANbJEriTHa XapaKTepUCTHY-
Ha (pyHKIiOHANBHA) rpyma. 3arajbHa Ta
CTPYKTYpHi (OpMyNH, CHCTEMAaTH4HA

Po3paxyukoei 3adaui

4. OOumcneHHs 3a XIMIYHUMH
PIBHSIHHSIMH KUTBKOCTI pEUOBUHU,
Macu abo 00’eMy 3a KUIBKICTIO
pPEYOBHHH, Macow abo 00’eMoM
peareHTy, IO MICTUTh TIEBHY
YaCTKY AOMIMIOK.

Jlemoncmpauii

4. OKuCHEHHS eTaHolmy  Ji0
eTaHaJo.

5. OKuCHEeHHSs MeETaHaJIo
(eraHaIIO) aMOHIaYHIM
pozumHoM apreHTyM(I) okcumy
(BipTyanpHO).

6. OxkucHeHHs METaHaJIo
(eraHaIIO) CBLKOOJIEPKAHUM
kynpym(II) TiIPOKCHIOM
(BipTyanpHO).

7. O3HalioMJIeHHST 31 3pa3kamu
ecTepiB.

8. BigHommeHHs )XUpiB 10 BOIU Ta
OpraHiuHUX PO3YMHHHKIB.
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OKCHUTECHOBMICHi OpraHiYHi CHOIYKH 32 XapaKTePUCTUYHUMH TPYIIaMu;

cKaoae

MOJIEKYJISIpDHI 1 CTPYKTYypHI (GOpMyITH CHOUPTIB, (EHOITy, anbIerilis,
HaCHYCHUX OJHOOCHOBHHMX KapOOHOBHX KUCJIOT, €CTEpPIB, )KHPIB, BYyIJICBOMAIB (3a
Ha3BaMH 1 3arajJbHUMH (DOPMYJIaMH BiAMOBIHUX TOMOJIOTTYHHX PSIiB);

PIBHSHHS peaKiliif, sKi ONUCYIOTh XIMI4HI BJIACTUBOCTI HACHYCHHUX
OJTHOATOMHHX CIMPTIB (TIOBHE 1 YaCTKOBE OKMCHEHHS, JIeripaTallis, B3a€MOIis
3 JIy’)KHUMH METallaMH, TiIPOreH TajJoreHijaMu), TIileporny (TOBHE OKHCHEHHS,
B3a€EMOJIiSL 3 JIY’)KHUMH MeTalamMu), GeHony (B3a€MOJis 3 JY’)KHUMH MeTallaMH,
JiyraMu, OpOMHOIO BOJIOI0), €TaHaI (4aCTKOBE OKHMCHEHHSI 1 BiIHOBIJICHHS),
OJJTHOOCHOBHUX KapOOHOBHMX KHCJOT (B3a€MOis 3 IHAWKATOpaMH, MeTallaMH,
JYyraMu, COJISIMH, CIIMPTaMH ), ecTepiB (T1ApoIi3), KUpiB (TiAPYBAHHS Ta Ty KHUI
ripoii3), TIIOKO3M (YaCTKOBE OKHUCHEHHS, BIAHOBJICHHS BOJIHEM, OpPOMIHHS
CIIUPTOBE 1 MOJIOYHOKHUCIIE), Caxapo3u, KPOXMaJIO 1 IENMI0J03H (MOJIEKYISIpHI
PIBHSHHS TiIpONI3y), OfAepKaHHS eraHony (rigparaliliss eTeHy, OpOJiHHS
TIIFOKO3M), eTaHao (TiJjpaTallis eTHHY, OKUCHEHHS €TaHOY), €TAHOBOI KUCIIOTH

(OKMCHEHHS  eTaHaIo, €TaHoly), (OTOCHHTE3y, VYTBOPEHHS CaxaposH,
KPOXMAJTIO 1 IIETIOIO3H Y TIPUPO ;
nopisnioe

OyIOBY 1 BJIACTHUBOCTI CIIONYK 3 PI3HUMH XapaKTEPUCTUIHUMH TPyIaMH,
OJHOATOMHHUX CITHPTIB 1 PEHOITY, KPOXMAITIO 1 IEITIOI03H;

XIMIYHI BJACTUBOCTI HACHYEHUX OIHOOCHOBHUX KapOOHOBUX 1 HEOPTaHIUHUX
KHCJIOT; BIACTUBOCTI HATYPAJIbHUX 1 INTYYHUX BOJIOKOH;

xapakmepu3sye

XIMI9HI ~ BJIACTHBOCTI OJHOATOMHHX HACHYCHUX CIMPTIB, €TaHAJIIO,
HaCHYEHUX OJTHOOCHOBHHX KapOOHOBHIX KHCJIOT, €CTEePiB, KHUPIiB, ByTJIEBOIIB;

CIOCOOM ONIepKaHHS €TaHONy, CTAHAJI0, €TAHOBOI KHCJIOTH, TIIIOKO3H,
caxaposH, KPOXMAJIO 1 IETTOJIO3H;

npozHo3ye

XIMiYHI BIIACTUBOCTI OKCUTEHOBMICHHX OPTaHIYHUX CIIONYK HAa OCHOBI 3HaHb
PO BJIACTHBOCTI XapaKTePUCTHYHUX ((DYHKIIIOHAIBLHKX) TPYIL;

YCManoer0e

MIPUYMHHO-HACIHIIKOBI 3B’SI3KM MDX CKJIaJIOM, OYZOBOIO, BIIACTUBOCTSIMH,
3aCTOCYBaHHSM 1 BIUTMBOM Ha JIOBKIJUISI OKCUT€HOBMICHUX OPTaHIYHHX CIOJYK;

TeHETUYHI 3B’ 3KH MK OKCUT€HOBMICHUMU OPTaHIYHUMH CIIOTYKaMH;

euna6aA€

HasIBHICTh aJIBJIETI/IiB, KAPOOHOBUX KUCJIOT, TITFOKO3H,

HOMEHKJIaTypa 1 (i3W4HiI BIIACTHBOCTI
aJIbIET1IB.

XimiuHI BIACTUBOCTI €TaHaJIio, Horo
OJIep KaHHSI.

Kapo6onogi KHCJIOTH, ix
MIOUIMPEHHS B IPUPOJIi Ta KIIacH(iKaiis.
KapOGokcunsaa XapaKTepUCTHYHA
(pynkuionansHa) rpymna. Ckian, OyaoBa
MOJIEKYJI HACHYCHUX OJHOOCHOBHUX
KapOOHOBUX KHCIIOT, iXHS 3arajbHa Ta
CTPYKTYpHi thopmynmy, i30Mepis,
CHCTEMaTHYHA HOMEHKIIATypa 1 (i3uuHi
BJIACTUBOCTI.

XiMigHi ~ BJIACTUBOCTI  HACHYCHUX
OJJHOOCHOBHUX KapOOHOBHX  KHUCIIOT.
Peakiiis ectepudikarii.

OneprkaHHs €TaHOBOT KUCIIOTH.

Ectepu, 3aranbHa Ta CTPYKTYpHI
hopmyiy, CHCTEMaTHYHA
HOMEHKJIaTypa, BIIACTHUBOCTI.
T'igpomi3 ecrepis.

XKupu sK mnpencTaBHUKH ecTepiB.

hizmani

Knacudikamis xupiB, ixHI XiMidHI
BIIACTHBOCTI.

ByraeBonu. Knacudixarrist
BYIJICBOJIB, 1X YTBOPCHHS 1 TIOMIMPEHHS
y IPUPOI.

I'mroxo3a: MonekysspHa Gopmyna ta
ii Bimkpura popma. XimMidHI BIACTHBOCTI
TJTIOKO3H.

Caxapo3a, KpoXMaip 1 IeIToo3a:
MOJIEKYISIpHI (HOPMYITH, TiIPOITi3.

9. oBedaeHHS HEHACUUYCHOTO
Xapakrepy pimkux JKUPIB
(BipTyasibHO).

10. OKuHCHEeHHS TJIFOKO3U
aMOHIauHUM PO3UYMHOM
apreatym(I) OKCHUTTY (3a
BiZICYTHOCTI peareHTiB -
BipTyaJIbHO).

Jlabopamopmni oocniou

1. BusiBiieHHs OpraHiyHuX
KHCJIOT Y XapYOBHX MPOAYKTAX.

2. OKUCHEHHS TJTFOKO3H
CBIKOOJIEPIKaHUM kynpym(ID)
T'1IPOKCHIOM.

Ilpakmuuni po6omu

1. Po3B’s13yBaHHA  €KCIIEPUMEH-
TaJbHUX 3a7a4.

Hasuansni npoexmu

11. Exomorigna Oe3MeyHICTh

3aCTOCYBAHHS 1 Oiep KaHHS (PEHOY.
12. BusiBneHHs dbenony B

eKCTpaKTi 3eJleHoro 4arm abo
Tyai.

13.ByrineBomm y  XapyoBUX
HPOIYKTAX: BUSIBIICHHS i

010JI0TIYHE 3HAYEHHS.

14. Aediaiedo0al 06édo.

15. Harypanbhi BOJIOKHA
POCITMHHOTO TOXOJUKCHHS: IXHI

BIIACTHBOCTI, JMdif Ha OpraHi3Mm
JFOJTMHH, 3aCTOCYBaHHSL.

16. llItyani  BONOKHA:  iXHE
3acTOCyBaHHS y moOyTi Ta
MTPOMHCIIOBOCTI.

17. Erepu Ta ecTepu B
KOCMETHIIL.
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00mMPUMYEmMbCA NPAGUT

0e3MeYHOr0 MOBOKEHHS 3 OPTaHIYHIUMHU PEYOBHHAMU;

oduucnioe

3a XIMIYHUMH pIiBHSHHAMH KUIBKICTH DPEYOBHHH, Macy abo o0’emM 3a
KUTBKICTIO PEYOBHUHH, Macoto ab0 00’€MOM peareHTy, IO MICTUTh TIEBHY YacTKy
JIOMIIIIOK, OOTPYHTOBYIOYH OOpaHHii CIIOCiO pO3B’I3aHHS;

po36’a3ye

eKCIIepUMEHTaIbHI 3a/1a4i, OOIPYHTOBYIOUM OOpaHMid CIOCiO PO3B’sI3aHHS.
LinHicHM KOMIIOHEHT

Ppodums 6UCHOBKU

IIOJI0 BJIACTMBOCTEH OKCHUTCHOBMICHMX OpPraHIYHHUX PEUOBMH Ha IiJICTaBi
ixHpoi OynoBH 1 MpO OYIOBY OKCHUTEHOBMICHMX PEYOBHH Ha MiJCTaBi IXHIX
BIIACTUBOCTEN; HA OCHOBI CIIOCTEPEIKEHD;

yceioomnoe

B3a€MO3B’SI30K CKIIany, OymoBH, BIIACTUBOCTEH, 3aCTOCYBaHHS
OKCHUTEHOBMICHHMX OpPraHIYHUX PEUOBHH i IXHBOTO BILTUBY Ha JOBKLILIS,

HEOOXITHICTh OXOPOHH JOBKULISA Bil MPOMHUCIOBHX BIIXOIIB, IO MICTATH
(henom;

GUCTLOBTIIOE CYOIHCCHHA

IIO/I0 BIUIMBY IPOAYKTIB OPTaHIYHOTO CHHTE3Y Ha 3MIOPOB’S JIIOIUHU Ta
€KOJIOTTYHMI CTaH JOBKULIS;

D038’°a3ye npoodnemy

BIIACHOTO PpAIliOHAIFHOTO XapdyBaHHA Ha OCHOBI 3HaHb MPO KHAPH 1
BYIJIEBOJIY;

ouyinioe

OiomoriyHe 3Ha4EeHHS )KHUPIB 1 BYTJIEBOIIB [T Xap4uyBaHHS JIIOINHY;

parioHaJbHe CITIBBIIHOIIEHHS BXXUBAaHHS POCIMHHUX Ta TBAPHHHHUX KHPIB,
nepeBary oIy 3 HaTypaJbHUX TKaHUH;

0e3MeyHICTh OpraHIYHUX PEYOBHUH i MpuitMae OOTPYHTOBaHE PIllIEHHS MO0
IXHBOI'O BUKOPHCTAHHSI.

18. bioguzenpHe najabHE.

Hackpizni 3micmogi inii
I pomaosnceka gionogioansricns

OnepxaHHS €TaHOIY, €TAHAJIO.
300pos’a i besnexa. Exonoeiuna 6e3nexa i cmanuti po36uUmox

Bionoriune 3Ha4YeHHS )KHUPIB 1 BYTTIEBOIB TSl XapuyBaHHS JTIFOINHU.
Hionpuemnusicmo i ghinancosa epamomuicms .

OpnepxaHHs €TaHONIY, €TAHAIIO.
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Peaxuist ectrepudikarii.

OO6uwrcieHHs 3a XIMIYHUMH PIBHSHHSAMH KUIBKOCTI PEYOBUHU, Macu a00 00’ €My 3a KUIBKICTIO PEYOBHHH, MacO0 a00 00’€MOM peareHTy, 10 MICTUTh TIEBHY

YacTKy JOMIIIIOK.

Tema 4. HirporeHoBMicHi opratiusi cnoJiyku

YdyeHb/yuyeHuns:
3HaHHEBHIT KOMIIOHEHT

Hazueae

3aranpHi QopMynu Ta XapakTepucTH4Hi (QYHKIIOHANBHI) TPYNU aMiHiB Ta
AMIHOKHCJIOT;

noACHIOE

CTPYKTYpPHI ()OPMYJIM aMiHIB Ta aMIHOKHUCIIOT; aM(DOTEPHICTh aMiHOKHCIIOT;

3MICT MOHSATH: XapakrepucTHuHa ((DyHKI[IOHAJIbHA) aMiHOTpyMa, MEeNTHIHA
rpynma, MOJImenTH/I;

HA8OOUmMb NPUKIAOU

aMiHIiB, aMIHOKHCJIOT, O1IIKIB.

JissnbHICHUI KOMIIOHEHT

PO3pi3HaE

HacHWYEHi i apoMaTHYHI aMiHW;

cKnaoae

MOJICKYJISIpHI Ta CTPYKTYpHI (hOPMYIIM aMiHIB Ta aMiHOKHCIIOT 3a Ha3BaMH 1
3aragbHUMU (HOPMYIIaMU;

PIBHSIHHS peakIid, SKi OMACYIOTh XiMIUH1 BIIACTUBOCTI MeTaHaMiHy (TOPIiHHS,
B32€EMOJIA 3 BOAOIO 1 XJIOPUJHOIO KHCIIOTO0), aHITiHY (B32EMOZIS 3 XJIOPUIHOIO
KHCJIOTOI0, OpOMHOIO BOIOK0), aMiHOETAaHOBOI KHCIOTH (B3a€EMOZsA 3 HaTpiii
TIIPOKCHUIOM, XJIOPHUIHOIO KHCIOTOK, YTBOPEHHS IUIENTHIY) Ta OAEPIKaAHHSI
aHLTiHY (BITHOBJIEHHS HITPOOCH3EHY);

Kknacugikye

HITPOT€HOBMICHI OpTaHivyHi CTHOTYKH 3a XapaKTepUCTUIHUMHI
(byHKITIOHATBHUMHE) TPYTIAMH;

npozHO3yE

XIMiYHI BIIACTUBOCTI aMiHOKHCIIOT, 3yMOBII€HI 0COOMMBOCTSAMHU OyJTOBH iXHIX
MOJIEKYT;

xapaxkmepu3sye

XiMiYHI BJaCTHBOCTI Me€TaHaMiHy, aHIIIHy, aMiHOETAaHOBOI KHUCIIOTH 1 OLIKIB
(rimposti3, KOJIBOPOBI peaxitii);

010JIOTIYHY POJIh AMIHOKHCIIOT, OLIKIB;

YCmanosne

Hacuyeni i apomaTuyHi amiHu:
ckmajy 1 OymoBa MOJIEKYJ, Ha3BH
HAWMPOCTIIMX 32 CKJIaJOM CIONYK.
Bynora amiHorpymu.

AMIHH K  OpraHi4Hi  OCHOBH.
XiMi4HI ~ BJIACTHBOCTI ~ MeTaHaMiHY,
a”ininy. OnepkaHHs aHUTIHY.

AmiHokucioTH: ckiman 1 OymoBa
MOJIEKYJI, 3arajbHi 1  CTPYKTYpHIi
dbopmynu, xapakrepuctudHi ((QyHKIiO-
HaJIBHI1) TpyIu, cHCTeMaTUYHa
HOMEHKJIATypa. Ilentuana rpymna.
XiMi4HI BJIACTUBOCTI aMiHOETaHOBOI
kucioty. Ilentuan.

binkm Sk BHCOKOMOJICKYJSPHIi
crojyku. XiMidHI BJacCTHBOCTI OLIKIB
(6e3 3amucy piBHSHB PEaKIIii).

emoncmpauyii

11. B3aemonuis aHUTIHY 3
XJIOPHTHOIO KHCJIOTOFO
(BipTyasIbHO).

12. B3aemonis aHUTIHY 3

OPOMHOIO BOJIOO (BIPTYaJIbHO).

Jlabopamopmni oocniou
3. biyperosa peakiisi.
4. KcaHTONpPOTETHOBA PEAKITis.

Haguanwvni npoexmu

19. HarypaunbHi BOJIOKHA
TBAPUHHOIO IOXO/DKEHHS: iXHi
BJIACTUBOCTI, M Ha OpraHi3Mm
JIIOJIMHY, 3aCTOCYBaHHSL.
20. AminiH  —  OocHOBa
BHPOOHHIITBA OAPBHUKIB.
21. CunTe3 OLIKiB.

22. 30anaHcoBaHe Xap4yyBaHHS —
3aIropyKa 3710pOBOTO KUTTSI.
23. BuBenenns
OpPraHIYHOTO TTOXOKCHHS.

TS

M
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MPUYMHHO-HACHIIKOBI 3B’S3KM MDK CKJIAJoM, OYyJOBOK, BJIACTUBOCTSIMU
HITPOT'€HOBMICHUX OpPTaHIYHUX CIIOJYK;

Jompumyemobcsi  npaeun  0OS3NEUHOTO IOBO/PKCHHS 3  OpraHiYHUMU
pPCUOBHHAMMU.
LinHicHMA KOMIIOHEHT

YCeiooMII0€

BIUIMB aHUIIHY Ta HWOro TOXigHUX (BOTHEHEOE3NEYHICTh, MOAPA3IHUBICTh,
OTPYHHICTH) Ha JOBKIU/UIS Ta OPTaHi3M JIFO/IMHHU;

BUCTI06TIIOE CYOIHCEHHA

PO BIUIMB OKPEMHUX HITPOr€HOBMICHMX OpPraHiYHHX CIOJYK Ha OpraHi3M
JIFOTUHM;

obrpynmosye

3aCTOCYBaHHS PEYOBHH iXHIMHU BJIaCTUBOCTSIMU;

ouyinioe

GiooriuyHe 3HaYEHHsT aMIHOKHCIIOT 1 OLIKIB;

P038’°a3y€ npodemy

BJIACHOTO PaIliOHAJILHOTO XapuyBaHHS HA OCHOBI 3HAHB PO OLIKH;

Poodumb 8UCHOBKU

PO BJIACTHBOCTI aMIHIB, aMIHOKHCIOT Ta OLUIKIB, BHXOIAYM 3 OYyIOBH
MOJICKYJT pEIOBHH, 1 TIpO Oy/IOBY PEUYOBHH, BUXOIMYIH 3 iXHIX BIIACTUBOCTEH; Ha
OCHOBI CITOCTEPEKCHb.

Hackpizni 3micmogi tinii
300pos s i besnexa. I pomadsrcoka 8ionogioamsHicms. Exonoeiuna besnexa i cmanuii po36Umox.

[3a4cia=Prou areds6 oa &l 63aied a&y epasie o
Tionpuemnusicmy i hinancosa pamommicmo
OpeprkaHHsI aHLTIHY.

+0p-+1al hddaaiaeua.

Tema 5. CHHTeTHYHI BHCOKOMOJIEKYJISIPDHI peYoOBHHH i moJriMepHi MaTepiajn Ha iX OCHOBI

YueHb/y4yeHHLIA: CuHTeTn4Hi  BHCOKOMOIEKYISIpHI | Jemoncmpauii
3HaHHEBUHIT KOMIIOHEHT PEUOBHUHM. [Momimepu. Peakmii | 13. 3pa3ku muactmac, KaydykiB,
nosACHIOE noiiMepusanii 1 HOMIKOHAEHcaLii. | TyMH, CHHTETUYHUX BOJIOKOH.
CYTh TIOHSATTS TIONIMED; Ilnactmacu. Kayuyku, ryma. | Haeuanvni npoexmu
peakmiii momiMepu3amii 1 MONIKOHAEHCAIil sIK crmoco0iB moOyBaHHs | Haiimommpenimri nomiMepun Ta cdepu | 24. CUHTETHYHI  BOJNOKHA:  IX
TOJTIiMeEpiB; iXHBOTO BUKOPUCTAHHSI. 3HA4YeHHS,  3aCTOCYBaHHS Yy
HaA600uUmMb NPUKIAOU BrumB monmiMepHHX MatepiadiB Ha | moOyTi Ta IPOMKCIOBOCTI.
CUHTETUYHHX BHCOKOMOJIEKYJISIPHUX PEUOBHH 1 MONIMEPHHUX MaTepialliB Ha | 370pOB’S  JIFOMWHU 1 JOBKULIA. | 25. Penuiininr SIK €TUHUN
iX OCHOBI; IlpobnemMu  yrwmizanii  moniMepiB 1 | nuBimizoBaHuid croci6 yTuimizaii
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PIBHSHB peakwiil mojiMepu3arii i moMiKoHIeHC ATl
HissinbHICHUI KOMIIOHEHT

PO3pi3HAE

peakiiii mojiiMepu3altii 1 MOJiKOHACHCAIll; MIacTMacH, KaydykK, TyMy Ta
CHHTETHYHI BOJIOKHA;

onucye

BJIACTUBOCTI MOJIMEPHHUX MAaTEPialiB;

nopisnioe

MPHUPOIHI, ITY4YHI 1 CHHTETHYHI BOJIOKHA, TUTACTMACH;

YCManoe8ne

MPUYMHHO-HACITIIKOB] 3B’SI3KH MDK CKJIaJioM, OYJOBOIO, BJIACTUBOCTSMH Ta
3aCTOCYBaHHSM IOJIIMEPIB;

00MpPUMYEMbCA

MpaBuiI OE3MEYHOr0 OBOKEHHS 3 CHHTETHIHUME MaTepiajaMH.
LiHHicHM KOMIIOHEHT

00rpynmosye

3HAYCHHS TIOJIIMEPIB Yy CTBOPEHHI HOBHIX MaTepialliB Ta CHHTETHYHUX
BOJIOKOH.

miactTMac B KOHTEKCTI  CTaJoro
PO3BHTKY CYCIiIbCTBA.
CuHTeTMuHi  BONOKHA:  (Di3uMyHi

BJIACTUBOCTI i 3aCTOCYBaHHSL.

TBEpAMX MOOYTOBHUX BiXOIB.

26. I1epepoOka mo0yTOBUX
BiAXOniB B VYkpaini Ta
PO3BHHEHHX KpaiHax CBiTYy.

27. TlepcniekTrBYU Ofep>KaHHS 1
3aCTOCYBaHHS MOJIIMEPiB 13
Harepe]] 3alaHUMU

BJIACTHBOCTSIMH.
28. locnmiypkeHHsT ~ MapKyBaHHSI
BHUPOOIB i3 MOTIMEPHUX

MaTepiajiB i ruracTMmac.
29. BuroToBjieHHs BUpPOOIB 13
TUTACTUKOBUX TUISIIOK.

Hackpizni 3micmogi init

300pos s i besnexa. Exonoeiuna besnexa i cmanuii po3sumox.
Hatinommmwmpesinri mojiiMepy Ta cep iIXHbOrO BUKOPUCTAHHS.
Brumie moniMepHUX MaTepialliB Ha 340POB’ S JTIOAMHH 1 TOBKIJIIS.

[Ipobnemu yTrTizamii mosiMepiB i maacTMac B KOHTEKCTI CTAJIOTO PO3BUTKY CYCILITHCTBA.

I pomaosircoka sionosioanwricmo.
Brumie moniMepHUX MaTepialliB Ha 3I0pOB’ S JIFOAWHH 1 JTOBKIJIIS.

[Ipobnemu yTrmizamii mosimMepiB 1 MmacTMac B KOHTEKCTI CTaIOr0 PO3BUTKY CYCHLIBCTBA.

Hionpuemnusicm i ghinarcosa spamomicme
Haiinommpeninri monimMepy Ta cepy iXHbOr0 BHKOPHCTAHHS.

Tema 6. baratomaHiTHiCTh Ta 3B’A3KH MiK KJ1acaMH OPraHiYHUX PeYOBHH

Yuenb/yueHuis:
3HAHHEBHIT KOMIIOHEHT
nOACHIOE
MPUYMHU 0araTOMaHITHOCTI OPTaHIYHUX PEYOBUH;
Hagooums npUKIaAdU
TOMOJIOTIB Ta 130MepiB;
CIIOJIYK 13 IPOCTHMHU 1 KDAaTHUMH 3B’ A3KaMH;

CIIOJIYK 3 PI3HUMH XapaKTepUCTHYHUMH ((QYHKIIOHATBHIUMH) TPYIIAMHU;

3B’S3KM MDK KJacCaMH OpTaHI9HUX
PEYOBHH.
3aranpHi MOHATTS Hpo Oi0JIOTiUHO

aKTUBHI pEYOBUHUI (BiTamiHwy,
thepmenTH).
Ponp OpraHigyHOi Ximii y

PO3B’sI3yBaHHI CHPOBHMHHOI, €HEPreTHY-
HOi, IPOJIOBOJILYO] MPOOJIEM, CTBOPEHHI

Haguanvni npoexmu

30. HaitBaxkymuBimii XIMIYHI
BUPOOHUIITBA OpPTaHivHOI XiMii B
VYkpaiHi.

31. JIomiapHICTh Ta IIKIJIMBICTH
010JIOTIYHO aKTUBHUX 100aBOK.
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MPUPOIHUX TA CHHTCTHYHUX OI0JIOriYHO aKTUBHHUX PEUYOBUH. HOBHX MaTepialiB.
HissinbHICHUI KOMIIOHEHT
PO3pi3HAE
OpTaHiYHI CIIOJYKH 3a HAJISKHICTIO 10 BiAMOBIAHUX TOMOJIOTTYHUX PSJIiB;
cKnaoae
PIBHSHHSA peakiiii, siKi XapaKTepuU3ylOTh TCHETHYHI 3B’A3KH OpPTaHIYHHUX
CIOJYK;
oocnioxncye
HasIBHICTh OPraHIYHUX KHCIOT y MPOAYKTaX XapuyBaHHs 3a JOIOMOIOH
1HIMKATOPIB;
YCManoe8€e
3B’SI3KH MK KJIacaMH OPTaHIYHUX CIONYK;
BUKOPUCMOBYE
3HaHHS [TPO OPTaHIYHI CIIONYKH YISl OSICHEHHS 1X PI3HOMAHITHOCT;
00mMpPUMYEMbCA NPAGUTL
0e3MeYHOro MOBODKEHHS 3 OPraHiYHUMH PEUOBHHAMH.
IinnicHIi KOMIIOHEHT
yceioomnoe
HEOOXiTHICTh 3HAHHA BJIACTUBOCTEH PEYOBWHU UIsI BCTAHOBJICHHS il BILIUBY
Ha BIIACHE 37I0POB’sI 1 IOBKUIJIS;
ponb  opraHiyHOi XiMii y pO3B’S3yBaHHI CHPOBHUHHOI, €HEPTEeTUJIHOI,
MIPOIOBOJILYOT IPOOIIEM, CTBOPEHHI HOBUX MaTepiaiiB;
ouyinioe
3HAa4YeHHS O10JIOT1YHO aKTMBHHUX PEYOBWH ISl OPTraHi3My JIOAWHM;
nonynapusye
XIMIYH1 3HaHHS;
YCEIOOMIIE
MIPaBO Ha BJIACHUI BUOIpP 1 TPUHHATTS PIllICHHS;
BiJIMOBiIaTBHICTH 32 30epeKeHHsT TOBKUIIS Bil IIKiINTHBUX BUKUJIIB;
BUCTI06TIIOE CYOIHCEHHS

PO MOXKITUBOCTI BUKOPUCTAHHS OPTaHIYHUX CIIONYK 3aJIKHO BiX IXHIX
BJIACTUBOCTEH;

00rpynmogye

3HAYEHHS OPTaHIYHUX PEUYOBHH Yy CTBOPEHHI HOBUX MaTepiaiB;
PpoOump 6UCHOBKU

PO BAXKIIUBICTH 3HAHB PO OPTAHIYHI CITONYKH.

1 pomadsncoxa ionosioamsticms. 300pos i besnexa. Exonociuna besnexa i cmanuii pozsumox. Hionpuemnusicms i ghinaricosa spamomuicmp
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Bionoriuno akTUBHI peuyOBUHHU.
Ponb opraniynoi ximii y po3B’si3yBaHHI CHPOBUHHOI, €HEPTeTHYHOI, MPOAOBOJBbUOl MpobieM, CTBOPEHHI HOBUX MaTepiaiB.

11 knac
70 rox, 2 rox Ha THKJIEHD
QuikyBaHi pe3yJ1bTaTH HABYAJIbHO-MIZHABAJBHOI TiAJIbHOCTI | 3MicT HaBYAIBHOT0 MaTepiany | IIpakTH4YHA YacTHHA
Tema 1. Ilepioguunuii 3aKoH i nepionnyHa cucTeMa XiMiYHMX eJiIeMEHTIB
Y4yeHb/yuyeHuns: SBume nepioanIHOL 3MiHU | Jemoncmpauii
3HaHHEBMIT KOMIIOHEHT BJIACTUBOCTEH eleMeHTiB 1 ixHiX cnonyk | 1. Pi3ni Bapianth nepiogn4Hoi
Ha3zueae Ha OCHOBI YSBJIEHb IIPO EJIEKTPOHHY | CUCTEMHM XIMIYHMX €JIEMEHTIB
S-, p-, d-enmeMeHTH 3a TXHIM MICIIeM y TIepioinyHii cHcTeMi; Oy/IOBY aTOMIB. (moBra i xoporka  dopmu,
nosAcHO€ EnextponHi i rpadiyni enxekTpoHHi | BipTyanbHi 3D).
BAJIGHTHICTh 1 CTYIiHb OKUCHEHHsI eeMeHTiB 2 i 3 mepiofiB y ocHOBHOMY i | Gopmynu atomiB s-, p-, d-emementis. | 2. ®opmu €IIEKTPOHHUX
30y/PKEHOMY CTaHaX aTOMIB; [MpuHIUT «MiHIMAITBHOT EHEepTii. opbitaneit (y Tomy umcnm 3D-
HABOOUMb HPUKTAOU 30ymxeHnii craH aTtoMa. BajeHTHI | MpOeKTyBaHHS).
S-, p-, d-e;meMeHTiB. craHd eneMeHTiB. Moxkiausi crymeni | 3. Mogmeni aromiB  S-, p-, -
JissnbHICHUI KOMIIOHEHT OKHCHEHHSI HEMETAJIIYHUX €IeMEeHTIB 2 1 | eneMmeHTiB (y Tomy umchi 3D-
cKknaoae 3 mepioxis. MIPOEKTYBAHHS).
eNeKTPOHHI 1 TpadiuHi enexkTpoHHI (opMyIH aTOMiB s-, P-, O-emeMeHTIB Hasuanvni npoexmu
(Depym) 1-4 mepioniB 3 ypaxyBaHHAM MPHUHIUITY «MiHIMaJIbHOI €HEPTIi»; 1. CtBopenHs 3D-mopneneit

aTOMIB HEMETATIYHIX €JIeMEeHTIB 2 1 3 mepiofliB y OCHOBHOMY 1 30y/KEHOMY
CTaHax;

ananizye

BIZIMIHHOCTI ~€NIEKTPOHHUX KOH(irypariii aromiB s-, pP-, d-e1eMeHTIB
(Depym) 1-4 mepionis;

nopignioe

MOJJIMBI CTYTI€HI OKMCHEHHsI HEMETATIYHUX eNeMeHTiB 2 1 3 mepioniB, IO
3HAXOATHCS B OJHIN TPYIIi, HA OCHOB1 €IEKTPOHHOI OY/IOBH IXHIX aTOMIB.
IinHicHHi KOMIIOHEHT

00rpynmogye

MepioAnYHy 3MiHY BIIACTUBOCTEH €IIEMEHTIB 1 iXHIX MpPOCTUX PEYOBHUH Ha
OCHOBI €JIEeKTPOHHOI OYJI0BH iXHIX aTOMIB;

GUCII08TIIO€ CYOIHCEHNS

LI0/I0 3aCTOCYBaHHA NEPIOAMYHOrO 3aKOHY VISl IepeA0avyeHHs BIaCTUBOCTEN
illle He BIAKPUTHX EJIEMEHTIB.

aTOMIB €JIEMEHTIB.

2. 3acToCyBaHHSI PAJIOHYKITIIB Y
MEIUIINHIL.

3. BukopucranHs pagioaKTUBHUX
130TOMIB  SIK  IHOUKATOpiB Yy
TBapUHHMIITBI, aPXEOJIOT1i.
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Hackpizui 3MicToBi Jiinii
Hionpuemnusicmv i Qhinarcoea spamomuicms

SBuIe nepioAMYHOI 3MIHU BJACTUBOCTEH €JIEMEHTIB 1 IXHIX CHOJIYK Ha OCHOBI YSIBJICHb IPO €ICKTPOHHY OyJIOBY aTOMIB.

Tema 2. XiMiuHHii 3B’A30K i 0y10Ba pe4OBHHHU

YdyeHb/yuyeHuns:
3HaHHEBHIT KOMIIOHEHT

YCManoe8€e

BHJIM XIMIYHOTO 3B 513Ky B pEUOBHHAX 32 IXHIMH (hOpMyIIaMu;

HAOOUmMb NPUKTAOU

PEUYOBHH 13 PI3HUMH BUJAMH XiMIYHOT'O 3B SI3KY;

aMOp(HUX 1 KPUCTATIIUHUX PEUOBHH.
JissnbHICHUI KOMIIOHEHT

HOACHIOE 8iOMIHHOCHI

B MExaHi3MaxX YTBOPEHHsI KOBAJICHTHHMX 3B’S3KIB y MOJIEKYJi aMOHIaKy Ta
HWOHI aMOHIIO;

MK aMOP(QHHUMH 1 KPUCTATIYHUMH PEYOBUHAMY;

npozHo3ye

(i3uuHI BIACTMBOCTI PEUYOBUH Ha OCHOBI TXHLOT OYI0BH Ta OYZOBY PEUOBHH
Ha OCHOBI TXHIX ()i3MYHUX BIIACTHUBOCTEH.

Wonnuii, KoBaJeHTHHI, METaIIYHUH,
BOJHEBUN XiMiuHi 3B’si3kH. JlOHOpHO-
aKUENTOPHUN  MEXaHi3M  YTBOPEHHS
KOBaJICHTHOTO 3B’SI3Ky (Ha MpHKIai
KaTiOHY aMOHi0).

Kpucraniuauii i amop¢Huii cranu
TBEPANUX pEUYOBHH. 3anexHicTh
(bI3MYHUX BIIACTHBOCTEH PEYOBUH BiJ
iXHBOT OYIOBH.

emoncmpauyii

4. Mogemni pi3HHX TUTIB
KPUCTANIYHUX TIpaTok (y TOMY
yuciti 3D-npoeKTyBaHHs:).

5. YTBOpPEHHS aMOHIN XJIOpHIY 3
aMOHiaKy 1 riiporeH XJOopuay.

6. 3pazku KPHCTAIIYHUX i
aMOp(HUX PEUOBHH.

Haesuanvni npoexmu

4. 3actocyBaHHA pinkux
KPHCTATIB.

5. Bukopucranas pe4oBmH 13
pI3HEMH BUIAMU XIMIYHUX

3B’SI3KIB y TEXHIIT.
6. 3HaUCHHS BOIHEBOI'0 3B’SI3KY

HinnicHU KOMIOHEHT TUTS oprasizarii CTPYKTYD
oyine OiormoiMepiB.
Ha OCHOBI OyJOBH MOJEKYJI BOIW 1 CHOHPTIB MOXIUBICTH YTBOPEHHS
BOJIHEBOT O 3B’ 513Ky MK MOJIEKyJIaMHU BOJH, CIIUPTIB, BOJH 1 CIIUPTIB;
GUCII06TII0€ CYOHCEHHSA
IOZI0 3JIEKHOCTI MDK BHKOPHCTAaHHSM PEYOBHH Ta iXHBOIO OYyIOBOIO i
BIIACTHBOCTSMH.
Hackpizui 3micToBi Jtinii
300poé s i besnexa. Exonoeiuna besnexa i cmanuti pozsumox. Llionpuemmusicms i ghinancoea 2pamomHicme.
3asexHicTh (hiI3MYHNX BIACTUBOCTEH PEYOBHH BiJl IXHBOI OYJIOBH.
Tema 3. Ximiuni peaxii
Y4eHb/y4eHHIIA: HeoGoporni 1 o6oporHi ximiuHi | Po3paxynkoBi 3amaui
3HAHHEBHIT KOMIIOHEHT npouec. XimiuHa piBHoBara. [Ipunoun | 1. OGuucienHs 3a  XiIMIYHUMH
noOACHIOE Jle Ulatenbe. PIBHSHHSIMU BiJTHOCHOTO BHUXOMIY

BIUTUB PI3HWX YHMHHUKIB Ha 3MIIIeHHS XIMiYHOi piBHOBarW, Ha TiApOi3
coJIeit;

MPUHLMI Jii TajIbBaHIYHOTO €IEMEHTa;

HAgoOUmM» NPUKIAOU

I'igpomi3 comeii.
TToHATTS TPO ralbBaHIYHUI EIEMEHT
K XIMIYHE JDKEpesao eNeKTPUYHOrO

CTpYMY.

MPOAYKTY PEAKIIil.

JlaboparopHi xociinu
1. Busnauenns pH cepemopuima
BOJIHUX PO3YMHIB colell 3a
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HEOOOPOTHUX 1 0OOPOTHUX XIMIYHUX pPeaKLii.
HissinbHICHUI KOMIIOHEHT

cKnaoae

PIBHSHHS peakiiil riponizy conei;

PO3pi3HAE

HEOOOPOTHI 1 000POTHI XiIMIUHI peakiii;

XxXapaxkmepusye

CYTh XIMIYHOI piBHOBar#, TiJJpoJi3y CONEH;

npozHo3ye

MOKJIMBICTB PEaKIIil TiAPOIIi3y CONeH;

pH cepenoruiiia BOAHUX PO3UMHIB COJICH;

odobupace

YMOBHU 3MillEHHs! XIMIYHOI pIBHOBaru OOOpPOTHUX TIPOIECIB HAa OCHOBI
npunuuny Jle Hlatense;

oompumyemncs PaBUIl OS3MEKH I1i]] YaC BUKOHAHHS XIMIYHHMX JOCIIIIB;

excnepumenmanvho Bu3Havae pH cepenoBuia BOMHUX PO3YMHIB cONel 3a
JIOTIOMOTOI0 1HUKATOPIB;

004ucno€e 3a XIMIYHAMH PIBHAHHSIMH BiIHOCHHI BUXII MPOAYKTY PEaKIIi,
OOTPYHTOBYIOUH OOpaHHH CIIOCIO pO3B’I3aHHS.
IinHicHMi KOMIIOHEHT

BUCNI06110€ CYyOMyceHHa TIpO 3HadeHHs npuHIny Jle [llaTenbe B kepyBaHHI
XIMIYHIMH TIPOIECaMHu;

00rpynmogye

3HAaYEHHS 00OPOTHHUX MPOIIECIB Y TOBKLIII, POMHUCIOBAX BUPOOHUIITBAX;

BILTUB TiApoJizy conel Ha pH rpyHTIB;

OYiHIO€ HETAaTHBHUM BIUIMB Ha EKOJOTII0 BIANPaIlbOBAHUX TallbBaHIUHHUX
eNIEMEHTIB 1 dompumyempca paBu iXHBOI YTHITI3AII].

JIOTIOMOTOI0 1HAWKATOPIB.

HapuanbHi npoexkTn

7. TampBaniyduii  eIeMeHT 3
KapToOIUIi, JTUMOHY.

8.Bumu 1 mnpuHIMnU poOOTH
MajJuX JDKEped  eJIeKTPUYHOrO
CTpyMYy, yTHIII3aIlis iX.

Hackpizui 3micToBi Jtinii
Hionpuemnusicm i ghinancosa spamomuicme
[ToHATTS TIPO radbBaHIYHUHN €JIEMEHT SIK XiMIUHE JDKEPENo CTPyMY.

Tema 4. Heopraniuni peyoBun# i ixHi BJacTuBocTi

Y4denb/yuyeHuus:

3HAHHEBHIT KOMIIOHEHT
Hazueac
HaHTIOMMPEHIIIi y MPUPO/Ii METAIIYHI i HEMeTaliuHi elIeMeHTH;
NpPEACTaBHUKIB  KJAaciB  HEOPraHIYHUX CIIONYK 33 CHCTEMaTHYHOIO

HOMEHKJIATYPOIO;

Hemeranu. 3aranpHa
xapakTepuctuka HemeraniB. DizuuHi
BIIACTHBOCTI.

Anorponis. AnorporHi Moaudikarii
PEUOBUH HEMETAIIIYHIX EIIEMEHTIB.
SBunie agcopOiii.

Po3zpaxynkosi 3agaui

2. O0uuncieHHs KUTBKOCTI
pedoBuHH, Macu abo 00’eMy
MPOAYKTY 32 PIBHIHHSAM XiMi4HOT
peaxIiii, SKII0 OJIMH i3 peareHTiB
B3SITO B HA/UIMIIKY.
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nOACHIOE

CYTb SIBHIIIA AIOTPOIIii;

BIIMIHHOCTI BJIacTUBOCTEH anoTpornHux Moaudikaiiii Okcureny, Cynbdypy,
Kapbony, ®ocdopy ixHIM KiTbKICHUM CKJIa0M a00 0y I0BOIO;

CyTh SIBHINA ajcopOlii; aHTPOMOreHHi 1 NPUPOIHI NPHUYMHH TMOSBU B
aTMocdepi OKCHJIIB HEMETAJIIYHUX CJIEMCHTIB;

HAOOUmMb NPUKTAOU

anorporntaux Momugikamii Oxcureny, Cynasdypy, KapOony, dDochopy;
CIIOJIYK HEMEeTalliuHuX eJeMeHTiB 3 [imporeHom (TigporeH XJIOpuj, TilporeH
cynb®hin, aMoHiak);

B32€MO3B’SI3KIB M)XK PEYOBUHAMH.

JissnbHICHUI KOMIIOHEHT

cKknaoae

PIBHSIHHS, II0 MIATBEPIKYIOTh BiJIHOBHI BJIACTHBOCTI MeETailiB, 30Kpema
AJIOMIHIIO 1 3amiza (peakilii 3 HeMeTalaMH, BOJOI0, KHUCIOTaMH 1 COJIIMU B
pO3UMHAX);

OKHCHI BJIACTHBOCTI HEMeTaliB (KHCEHb, CipKa, BYTJICIh, XJIOP) B PEAKIIIIX 3
BOJHEM 1 METaJIaMU;

BiTHOBHI BIIACTHBOCTI
METaJI'YHUX eJIEMEHTIB;

peaKIliif, sAKi XapaKTepHU3ylOTh OCOOJMBOCTI BOTHUX PO3YHHIB TiAporeH
xyiopuay (3 OCHOBaMH), TigporeH cyibdimy (3 mgyramm), amoniaky (3
KHCIIOTaMH );

peaxiiiii, sIKi XapaKkTepu3yIoTh XiMIYHI BIIACTUBOCTI Ta OfepP>KaHHS OCHOBHUX,
KHCIIOTHHX Ta aM()OTEpHUX OKCHIIB;

KHCJIOT, OCHOB, aM(oTepHHX TimpokcumaiB (Amrominito i Lluaky), cepenHix i
KHCIHX COJIEH;

peakmiii HiTpaTHOI 1 KOHIIEHTPOBAaHOI CyIb(GATHOI KHCIOT 3 MAarHieM,
LIMHKOM, MIJIJIIO;

xapakmepu3syc

MeTalu 1 HemeTanu, ixHi (i3MYHI BIACTHBOCTI Ta 3aCTOCYBaHHA (Y TOMY
YUCITi CIJIaBiB METAIIB);

3aCTOCYBaHHS TiJPOTEH XJIOPHUIY, TiAPOreH cynb(diny, aMOHIaKYy;

¢i3nuHi Ta XiMiYHI BIIACTHUBOCTI (B3a€MOJiS 3 MAarHieM, IMHKOM, MiJJIO)
HITPaTHOI 1 KOHIIEHTPOBAHOI CyNIh(haTHOI KACIIOT;

3actocyBaHHs TigpokcuaiB Harpiro i Kaneitito;

MOLIMPEHHS CONed Y MPUPOIi;

BOAHIO W BYIJIEII0O B pEAKIiAX 3 OKCHAAMH

OxkucHI Ta BIJIHOBHI BJIACTUBOCTI
HeMeTasiB. 3aCTOCyBaHHS HEMETAJIIB.

CHonykyd HEMETaJliYHHUX eIeMEHTIB
3 TigporeHoM. OcoOJMBOCTI BOIHUX
PO3UYHMHIB ITUX CIONYK, iX 3aCTOCYBaHHSI.

OKcuad HEMETAYHMX €JIEMEHTIB,
ix ymict B atmMocdepi.

Kucnoru. Kucnorni JIOLLI.
OcobimmBocTi  B3aeMomii  MeradiB 3
HITPaTHOIO i KOHIIEHTPOBAHOIO

CyJIb(haTHOI KUCIOTaMH.

3aranpHa XapaKTEPUCTHKA METAIiB.
®di3uyHI BJACTUBOCTI METAJIiB Ha OCHOBI
iXHBOT OYIOBH.

AmoMiHii 1 3ami30:
XIMIYHI BJACTHBOCTI.

3acTocyBaHHS MeETaldiB Ta
CILTaBiB.

OcHOBH. Bnactusocri,
3aCTOCYBaHHS TimpokcumiB Hatpiro i
Kaubriro.

Comi, iX TOMMWPEeHHS B MPHPOII.
Cepenni Ta xucai com. IloHATTS TIpO
JKOPCTKICTP BOAM Ta cmocodm il
YCYHEHHSI.

CydacHi CHITIKaTHI MaTepiaim.

MinepanpHi g00puBa. [loHATTS PO
KHACJIOTHI Ta JyXHi IPYHTH.

SkicHi peakii Ha AeAKi HOHM.

bionoriune 3HaYeHHS MeTaNiYHUX i
HEMETaJIYHUX €ITeMEHTIB.

I'eHeTH4HI 3B’S3KH MK OCHOBHHMH
KJIacaMHU HEOPTaHIYHUX CIOIYK.

¢biznuHl 1

IXHIX

JemMoHcTpanii
7.3pa3ku  MeranmiB 1
CIIaBiB.

8. 3pa3ku HeMeTaliB.

9. Mogeni KpUCTaliuHUX IPATOK
aJIOTPOITHHUX Mo diKaIin
Kapbony i Cynbdypy (y Tomy
yuciti 3D-npoeKTyBaHHs:).

10. BusiBieHHsl y po34nHi
kaTioHiB @epymy(2+)
(BipTyansHO), Depymy(3+)
(BipTyanbHO), Bapito, aMoHir0.

IXHIX

JlaboparopHi rocinu
2. JocmikeHHss anacopOIifHoi
3IATHOCTI aKTMBOBAHOTO BYTLISA

Ta  aHAJOrIYHUX  JIKApChKUX
Tpernaparis.

3-6. BusiBiieHHs y PO3UnHI
KaTiOHIB Depymy(2+),

®Depymy(3+), bapito, amoHit0.
7, 8. BusBmeHHS y poO3UMHAX
cuiikat- 1 oprodocdar-ioHis.

IpakTu4Hi podoTH

1. MocmimKeHHs SIKICHOTO CKIIamy
coJten.

2. lenernuHi 3B’S3KH
HEOPraHIYHUMH PEUOBHHAMHU.

MDK

HapuyajbHi npoexTH

7. llTy4Hi anMasu y TexXHiIi.

8. PamlionanpHe ~ BUKOpPHCTAHHS
MoOpUB Ta TpoOJeMa OXOPOHHU
JTOBKIJLUIA.

9. 3anobiranus HEraTUBHOMY
BITUBOBI HITPATiB Ha OPraHi3M
JIFOJTUHU.

10. Heopraniuni
dbapmarrii (abo

pEUOBHHU Y
JIOMAIlHIN
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CcKadae TaH AOCTIKEHHS Ta eKCREPUMEHMANbHO 6CIMAHO0G/II0€ TEHETHYHI
3B’SI3KH MK HEOPTaHIYHUMH 1 OpTaHIYHUMH PEYOBUHAMU;

nopisnioe

¢i3u4HI Ta XiMi4HI BIIACTUBOCTI MeTajiB (JIIOMIHIH i 3a11i30) 1 HEMeTaliB,
OKCH/IIB METATIYHUX 1 HEMETATIYHUX CIEMEHTIB;

0COOJIMBOCTI BOAHWUX PO3YMHIB TiIPOT€H XJIOPHIY, TigporeH cynbdiny,
aMOHiaKy;

ocHoB (rigpokcuaiB Hatpito i Kasnbiiio);

ananizye i maymauums pe3ysibTaTh JA0CIIPKECHb;

npozno3ye pH cepenoBullia KUCIOTHUX 1 JIY)KHHUX TPYHTIB;

YCMAHO6II0€ TSHETHYHI 3B’S3KM MK OCHOBHHUMH KJIacaMH HEOPTaHIYHUX
CTIOJTYK;

nposodums SIKiCHI peakiii W BH3HA4Yae B po3unmHax Houu: Depymy(2+),
®depymy(3+), ocampkyroun ix syramu, bapito, amoHito, cuitikat- i oprodocdar-
10HH;

oocnioxcye

SIKICHUM CKJIaJ| COJIEH;

anCcopOIiiHy 3MaTHICTh aKTHBOBAHOT'O BYTUUISA Ta aHAJOTIYHHUX JIIKAPCHKHUX
rpenaparis;

ananizye BUOAW XOPCTKOCTI BOIU 1 mponoHye OC3MEUHI CIIOCOOH yCYHEHHS
YKOPCTKOCTI BOZIN Y TOOYTI;

dompumy€embca TIPABIIT O3MEKH ITi]] YaC BUKOHAHHS XIMIYHHUX JOCIIIIB;

00uuCAI0€ KUTBKICTh PEYOBUHHM, Macy a00 00’€M MPOAYKTY 3a PIBHAHHSIM
XIMIYHOT peakiii, KO OJWH i3 PeareHTiB B35ATO B HAIUIIKY, OOTPYHTOBYIOUH
oOpanuii crocid po3B’s3aHHS.

HinHicHIH KOMIIOHEHT

POOUmMb 6UCHOBGKU HA OCHOBI CIIOCTEPEKEHB;

00rpynmogye

3HAYEHHS aJIOTPOITHUX IIEPETBOPEHD;

MIPUYMHY ICHYBaHHS KUCIOTHUX 1 JIY)KHHUX TPYHTIB;

ouinloe

Oiomoriune 3HaueHHs wmeraniunux (Kamemito, Kamito, Hatpiro, Marsiro,
®epymy) 1 nHemeramiunux (Okcureny, Hirporeny, KapbGony, ®ocdopy,
rajJoreHiB) eJIEMEHTIB;

HalBaKJIMBIMINX IPEJICTABHUKIB OCHOBHUX KJIACIB HEOPTraHIYHUX CIIOYK;

00600um

OPaKTUYHY 3HAYYLICTh SIBUIIA aacopOuii, MeTajiB i HeMeTalliB Ta CIOIYK

anTeylli) i Xap4oBii
MPOMHUCIIOBOCTI.

11. Kucnorsi mor.

12. Jocmimkennss pH r1pyHTIB
cBoei  MicueBocti.  CknagaHHs
KapTH POJIIOYOCTI.

13. BrnactuBocTi 1 3aCTOCYBaHHS
KapOoHaTiB, HITpaTiB i
optodocdaTis JIYXKHUX i
JY)KHO3EMEIbHUX  METaJIYHUX
€IIEMEHTIB, COJIEH aMOHIIO.

14. YcyHeHHS THUMYAacoOBOi 1
MOCTIHHOT JKOPCTKOCTI BOJIH.
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METAIIYHUX 1 HEMETAIYHUX €JIEMEHTIB;

YILJIMB >KOPCTKOI BOIM Ha MOOYTOBI MPUJIAJIH i KOMYHIKAIIii;

BUCII06TIIOE CYOICEHHA

0710 010JIOTTYHOT POJII 030HY 1 HOr0 3aCTOCYBAHHS, CKOJIOTIYHUX HACIIIKIB
BUKHJIB B aTMocepy okcuaiB Kapoony, Hirporeny, Cynsdypy;

KHUCJIOTHUX JIOIIiB, TAPHUKOBOIO e(eKTy, HepalioHaIbHOrO BHUKOPHUCTAHHS
MiHepaJIbHUX JOOPUB.

HackpizHi 3mMicToBi Jiinii
I pomaosmcera sionosioanvricmo
KucnorHi goui.
[oHATTS PO KOPCTKICTH BOAW Ta CIIOCOOH ii yCyHEHHS.
300pos s i besnexa
SAsunie agcopOuii.
3acrocyBaHHs BOJIHUX PO3YHHIB TiJIPOTeH XJIOPUY, TIAPOreH cylb(iay, aMOHIaKy.
KucnorHi goui.
BrnactuBocTi i 3acrocyBanHs rigpokcuzis Harpito 1 Kasbiiito.
[TOHATTS IIPO JKOPCTKICTH BOJHU Ta CIIOCOOH ii YCYHEHHS.
Exonoeiuna 6esnexa i cmamuii po3sumox
SABurie agcopOii.
3acTocyBaHHS BOIHUX PO3UMHIB TiPOreH XJIOPHIY, TIAPOreH cyab(hiay, aMOHIaKy.
Kucnorni gomi.
Tionpuemnusicmy i hinancoea pamommicms
Di3U4HI BIACTHBOCTI METATIB HA OCHOBI IXHBOI OY/IOBHL.
AJTroMiHIH 1 3ami30: Pi3udHi 1 XIMIdHI BIACTHBOCTI.
3acTocyBaHHS METaJIB Ta IXHIX CIUIaBiB.
3acTocyBaHHSA HEMETANIB.
3acTocyBaHHS BOIHUX PO3YUHIB TiIPOTeH XJIOPHUIY, TiIporeH cymbdiry, aMOHiaKy.
BrnacTtuBocrTi i 3actocyBanH4 rinpokcuaiB Hatpito i Kanpiriro.
[ToHATTS TIPO KOPCTKICTH BOJH Ta CIIOCOOH ii yCYHEHHS.

OO0uncieHHs KUIBbKOCTI pEYOBHHU, MacH a00 00’ €My MPOAYKTY 32 PiBHSIHHSIM XIMIYHOI peakilii, K10 OWH i3 peareHTiB B3sATO B HA JUIHIIKY.

Tema 5. Ximis i nporpec Jroacrea

Ydenb/yuenuus: Ponp ximii y CTBOpeHHI HOBHX
3HAHHEBMII KOMIIOHEHT MaTepiajiiB, PO3BUTKY HOBHX HAIpPSIMiB
HABOOUmMb NPUKIAOU 32CTOCYBAHHS XIMIYHUX CHOJNYK y PI3HHUX Tajly3siX Ta y | TEXHOJOTiH, po3B’sA3aHHI MPOAOBOJIBYOI,
MOBCSAKICHHOMY KHTTI. CHUPOBHHHOI, EHEPreTUYHOI, €KOJIOTTYHOT
LinHicHNi KOMIIOHEHT npoOiem.
OYinl€ 3HAUYEHHs XiMil y CTBOpPEHHI HOBHMX MaTepialliB, PO3BUTKY HOBHUX «3eneHa» Ximig: cydacHi 3aBAaHHS

HapuyajbHi npoexTH

15. Bupimenus npobnemMu
yTHITI3aMii pi3HUX BUIB
CNEKTPUYHHX JIAMII.

16. ITigroroBka ece I1HO3EMHOKO
MoBOIO «Pomp XiMmii 'y Moemy
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HaNpsAMIB TEXHOJIOTiH, pO3B’sA3aHHI MPOJOBOJIBYOI, CHPOBHHHOI, €HEPreTUYHOI, | Mepen XiMIYHOI0 HAYKOI Ta XIMIYHOIO | KHUTTI».
EKOJIOTTYHOT Mpo0IIeM; TEXHOJIOTIENO.

YCeiooMII0€

3Ha4YeHHs1 HOBOi (piyocodii y Ximii i BIacHOI rpomMaasHCHKOT MO3WIIT AJst
peaitizailii KOHIIEIIIii CTaJIoro PO3BUTKY CYCIUILCTBA;

MPUYMHHO-HACIIIKOBI 3B’I3KH y MIPUPOJI Ta 11 HIHHICTH 1 HITICHICT;

MPaBo Ha BIACHUN BHOIp 1 MPUIHATTS PillICHHS;

BIJINIOBIIAJIbHICTD 32 30€peXKEHHS TOBKULIS BiJl IIKIIJIMBUX BUKHUIIB;

nOnyAApU3ye XiMIuHI 3HAHHS;

KpUmMUYHO cmagumscs 10 XiMiuHo1 iHpOopMaIIii 3 pi3HUX JKEPEl;

GUCII06TII0€ CYOIHCEHHA

10710 3HAYECHHS XIMIYHUX 3HAHb K CKIIaJTHUKA 3arallbHOT KYJIBTYPH JIIOJHHU;
PO BILTMB JIsUTHHOCTI JTIFOIMHY HA JIOBKIJUISL Ta OXOPOHY HOTo BiJl 3a0py/IHEHb;

GUPOONAE 671ACHT CMAGIEHHS IO TIPUPOJIU SIK HAMBHINOT IIHHOCTI.

Hackpizni 3MicToBi JTiHii
I pomaosrcera sionosioanricms. 300poe s i besnexa. Exonoeciuna desnexa i cmanuti pozeumok. THonpuemmueicmsy i oiHancoea spamomHicmo.

Ponp xiMii y CTBOpEHHI HOBHX MaTepialiB, PO3BUTKY HOBHX HAIIPSAMIB TEXHOJOTiH, PO3B’s3aHHI MPOAOBOILYOI, CHPOBUHHOI, EHEPTETHYHOI, EKOJIOTIIHOT
pooIIeM.

«3enmeHay Ximisl.




