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HOsAACHIOBAJIBHA 3AIIMCKA

Ximis SIK TpUPOJHHMYA HAyKa € YaCTHHOIO AYXOBHOI 1 MarepianbHOi KyJbTYpH JIIOACTBA, & XiMiYHA OCBiTa —
HEBIIOKPEMHHMM CKJIQJIHUKOM 3arajbHOI KyJIbTYpHU OCOOHMCTOCTI, SIKA KHBE, HABYAETHCS, IIPALIIOE, TBOPUTH B YMOBaxX
BUKOPHCTAHHSI BUCOKHX TEXHOJIOTIH 1 HOBITHIX MarepiaiiB, 3MyIllIeHa MPOTHCTOSTH €KOJOTTYHUM PU3HKAM, 3a3HA€E
pi3HOOIUHMX yIIMBiB iH(popManii. XiMiuHI 3HAHHS, 3400yTi YYHSIMH B OCHOBHIM LIKOJi, CTBOPIOIOTH MiATPYHTS
PEaNiCTUYHOTO CTAaBJICHHS 10 HABKOJIHUIIHBOTO CBITY, B IKOMY 3Ha4HE MICIIE MTOCi1ae B3a€MOJIsl TIOMWHH 1 PEYOBHHH,
CIOPUAIOTH PO3KPUTTIO TAEMHHIp OJKMBOTO HYepe3 IM3HAHHSA TMPOIECIB KUTTEMSUIBHOCTI OpTaHi3MiB Ha
MOJIEKYJISIPHOMY DiBHI.

HaBuanHs XiMii B OCHOBHIW IIKOJNi CIPSMOBYETHCS Ha IOCATHEHHS Memu 0a3060i 3azaibHoi cepeonboi
oceimu, siKa TIONATAaE y PO3BUTKY ¥ comiamizamii ocobucTtocTi y4HiB, (OpMyBaHHI iXHBOI HaIllOHAIBHOI
CaMOCBIJIOMOCTI, 3arajibHOi KYyJIbTYpH, CBITOINISIHUX OPIEHTUPIB, €KOJOTIYHOTO CTHJIF0 MHUCJICHHS 1 TOBEIIHKH,
TBOPUYUX 3AI0HOCTEH, MOCHIAHMIBKUX HABUYOK i HABMYOK KUTT€3a0€3MEUeHHS, 3AaTHOCTI JO CaMOPO3BUTKY H
CaMOHABYAHHS B YMOBAaX I7100aIbHUX 3MiH 1 BUKJIHKIB.

BunyckHUK OCHOBHOI IIKOJM — 1€ MaTpioT YKpaiHW, sSIKUi 3Ha€ 11 1CTOpii0; HOCIHM yKpaiHChKOT KyIbTypH, SIKUH
NOBaKa€ KyJbTYpYy IHIINX HAPOIB; KOMIIETEHTHHI MOBEIb, SIKHH BUILHO CHIJIKYETHCS AEPKABHOI MOBOIO, BOJIOIE
TakoX pigHOI0 (y pasi BIAMIHHOCTi) W OJHIEI0 YW KiTbKOMa iHO3€MHHMH MOBaMH; Ma€ OakKaHHS 1 3AaTHICTH JIO
CaMOOCBITH; BHSBIIE€ AKTHBHICTH 1 BIANOBINAJBHICTH, MiANPUEMIMBICTG ¥ IHIIIATUBHICTE Y TPOMAJCHKOMY M
0COOHCTOMY JKUTTi, Ma€ ySBJICHHS MPO CBITOOYIOBY, OEpeXHO CTaBUTHCS 10 AOBKLIS, OE3MEUHO i JOLIIBHO
BUKOPHUCTOBYE JOCATHEHHS HAyKH 1 TEXHIKH, JOTPUMYETHCS 3710POBOTO CIIOCOOY JKUTTSI.

Merta 6a30B0i 3arajqbHOI CEPEIHBOI OCBITH JOCATAETHCS Ha OCHOBI peaiizaiii OCHOBHOTO 3aBHaHHS XiMidHOT



OCBiTH, w10 Tmonsrae y (opMyBaHHI 3aco0aMH HABYAJIBHOTO MpEAMETa KAWHOGUX [ NPEOMEmHUX
komnemenmnocmei. Huvmu 3a0e3medyeThcst (opMyBaHHS MIHHICHMX 1 CBITODNSIHUX OpIi€HTAIiil y4YHIB, IO
BU3HAYAIOTh IXHIO MIOBENIIHKY B )KUTTEBUX CUTYaIisIX.

Brecok ximii y popMyBaHHS KIIOYOBUX KOMIIETEHTHOCTEH YUHIB PO3KPUTO B TaOJHIII.

Taoaunsa
KoMmeTeHTHiCHUI MOTeHIIiaJl HABYAJIBLHOTO NpeaMeTa Ximist
KarouoBa IIpexMeTHMIi 3MiCT KI1I040BOI KOMIIETEHTHOCTI i HAaBYaIBHI pecypcu a4 ii
KOMIIETEHTHICTh dbopmyBanHs
Cninkyeanns Yminns:
oepircagroio (i - BUKOPUCTOBYBaTH B MOBIJIEHHI XIMi4HI TEpPMiHH, MOHATTS, CHMBOJIH, Cy4acHY YKPaiHCBHK
pionoto y pasi HAYKOBY TEPMIHOJIOTIO 1 HOMEHKIIATYPY;
8iOMiHHOCMI) - (hopMyIIOBaTH BiANOBib HA OCTABICHE 3aIUTAHHS;
MO060I0 - aQpTYMEHTOBAHO OMHMCYBATH XiJI I YMOBH IIPOBEICHHS XiMITHOTO €KCIIEPUMEHTY;

- 00rOBOPIOBATH PE3YJIBTATH JIOCIIPKEHHS 1 pOOUTH BUCHOBKU;

- Oparu y4acTh B OOroBOpEHHI MHUTAaHb XIMIYHOTO 3MICTY, YiTKO, 3pO3yMijo il oOpasH
BHCJIOBJIFOBaTH CBOIO TyMKY;

- CKJIQZIaTH YCHE 1 MMCHMOBE MOBIIOMIIEHHS Ha XIMIUHY T€MY, BUTOJIONTYBAaTH HOTO.
CraBJieHHsI:

- IIIHyBaTH HAyKOBY YKPaiHCHKY MOBY;

- KpUTHYIHO CTABUTHUCH 0 MTOBIJOMIICHE XIMITHOTO XapakTepy B MEAIHHOMY TIPOCTOPI;

- TIOMYJISIPU3YBATH XIMIYHI 3HAHHSL.

HagpuanbHi pecypeu:

- MAPYYHUKH 1 TOCIOHMKH, HAYKOBO-TIOMYJISIPHA 1 XyIOKHS JIiTeparypa, eJIeKTPOHHI OCBITI
pecypey;

- HaBYaJIbHI IPOEKTH Ta NPE3EHTYBAHHS IXHiX pe3yJIbTariB.




Cninkyeannsa

Yminnsa:

iHO3emHUMU - YUTATH ¥ pO3YMITH 1HIIOMOBHI HaBYaIIbHI i HAYKOBO-TIOMYJIAPHI TEKCTU XIMIYHOTO 3MICTY
Mosamu - CTBOPIOBATH TEKCTH TIOBIIOMJICHb 13 BUKOPHUCTAHHIM 1HIIOMOBHHX JIXKEPET,;
- YUTATH IHO3EMHOIO MOBOIO 1 TNIYMa4HUTH XiMIYHY HOMEHKIIATYPY;
- TIOSICHIOBATH XiMiYHY TEPMiHOJIOTIO IHIIIOMOBHOTO MOXOIKCHHSI.
CraBjieHHS:
- IIIKAaBUTHC 1 OLIIHIOBATH 1H(YOPMAIIiF0 XIMIYHOTO 3MICTY iIHO3EMHOIO MOBOIO;
- 00roBOpIOBaTH JIEsKi MUTAHHS XIMIYHOTO 3MICTY 13 3alliKaBIICHUMH HOCISIMH 1HO3EMHHU
MOB.
HaguaJabHi pecypcu:
- MEJIifHI 1 IPYKOBaHi JpKepesa iH03eMHOK MOBOIO.
Mamemamuuna | YMiHHA:
KomnemenmHicme | - 3aCTOCOBYBaTH MaTeMaTW4IHi METOM JUTS PO3B‘A3yBaHHS 3aBIaHb XIMIYHOTO XapaKTepy;
- BUKOPHCTOBYBATH JIOTIYHE MHCIICHHS, 30KpeMa, JJISi PO3B’s3yBaHHS PO3PaxXyHKOBHX
EKCIICPUMEHTAIILHUX 3a/1a4, TPOCTOPOBY YSABY JJIsl CKIAJaHHS CTPYKTYpPHUX (HOpMyI
MoOJIeNIel PEYOBHH;
- OymyBard 1 TIIyMauuTH Tpadikd, CXeMH, Jiarpamu, CKIagaTd MOCNI XIMIYHHUX CITOIYK
MPOIIECIB.
CraBJieHHs:
- VCBIIOMITIOBAaTH HEOOXIMHICTh MaTeMaTHYHHUX 3HaHb IS PO3B’S3YBaHHS HAYKOBHUX
XIMIKO-TEXHOJIOTTYHUX TIPOOJIEM.
HaguaJbHi pecypceu:
- HaBYAJbHI 3aBIAHHSA HAa BHKOHAHHA OOYHCIIEHb 33 XIMIYHHUMH (OpMyJaMH i piBHIHHSAM
peaxtii;
- peACTaBIeHHs iHPOpMaIlii B UNCIIOBIH 4m rpadiuHiil popmax 3a pe3yabraraMu XiMidHOT
EKCIIEpUMEHTY Ta BUKOHAHHS HABUAJIbHUX IPOEKTIB.
OcHoeni Yminna:

KOMRemeHmuocmi




Y BPUPOOHUYUX

- IIOSICHIOBATH HpI/IpOHHi sIBUILA, IPOLCCHU B JKXUBUX opraHi3Max 1 TEXHOJIOT14HI mpouecu Ha

HayKax i OCHOBI XIMIYHUX 3HaHb;

mexHonoziax - ¢dopmymoBaTH, OOTOBOPIOBAaTH ¥ pO3B’A3yBaTH NPOOJIEMH MPHUPOIHUIO-HAYKOBOT
Xapakrepy;
- TOPOBOAUTH MJOCHIAM 3 PEUOBMHAMH 3 YpaxyBaHHSAM IXHIX (i3M4HUX 1 XIMIYHH
BIIACTHUBOCTE;
- BHKOHYBAaTH €KCIICpUMEHTAIIbHI 3aBJaHHs 1 TPOEKTH, BUKOPUCTOBYIOYHM 3HAHHS 3 1HIIH
MPUPOIHUYUX TPEIMETIB;
- BUKOPHCTOBYBATH 32 MPU3HAYSHHIM CydacHi MPUIIAIH i MaTepianm;
- BU3Ha4YaTu NpoOiIeMn JOBKIULIS, TPONOHYBATH CIIOCOOH iX PO3B’sI3yBaHHS;
- JOCTIKYBaTH PUPOAHI 00'€KTH.
CrasJieHHsI:
- YCBIAOMJIIOBATH 3HAYCHHS TPUPONHWYMX HAyK IS TII3HAHHS MAaTepiajlbHOTO CBIT
HAyKOBE 3HA4YCHHS OCHOBHUX NPUPOJHUYO-HAYKOBUX IIOHSTH, 3aKOHIB, TEOPii, BHECO
BHJIATHUX YYCHUX Y PO3BUTOK MPUPOJHUYUX HAYK;
- OIIHIOBAaTH 3HA4YeHHS NPUPOAHWYMX HAYK 1 TEXHOJOTIH [UIsl CTajoro pO3BUTK
CYCHIJIBCTBA;
- BHCIOBIIOBAaTH CYMKEHHS INOAO TNPUPOJHMX SIBHI 13 TODIALY  CYYacHC
MIPUPOTHIYO-HAYKOBOT KAPTHHH CBITY.
HaguaJabHi pecypcu:
- HaBYaJIbHE OOMaHAHH 1 MaTepiaiy, 3aco0U YHAOUHEHHS;
- MDKIIPEMETHI KOHTEKCTHI 3aB/IaHHS;
- iHdopmMarifini ¥ aHamITHYHI Marepiaad 3 TpoOJIeM CTaHy MOBKIUIA, OINaIHOT
BUKOPHCTaHHS IPUPOJHUX PECYPCIB 1 CHHTETHYHUX MaTepialiB;
- iH(opMaIliiHI MaTepialld PO CYYacHi JOCITHEHHS HAYKH 1 TEXHIKH.

Ingpopmauiiino- | Yminus:
uugposa - BUKOPHCTOBYBATH CydYacHI IpHCTPOl g mobopy ximiuHoi iHbopwMmarltii, ii o6poOIeHH:
Komnemenmuicms | 30epekeHHs 1 IepeJaBaHHS;




- CTBOPIOBATH iH(OPMaIiiiHi MPOAYKTH XiMIYHOTO 3MICTY.

CraBieHHs:

- KPUTHYHO OIIHIOBATH XiMIUHY iH(OpMAaIIiio 3 pi3HUX iH(HOPMALIHHUX PECYPCiB;

- JOTPUMYBATHUCh aBTOPCHKOTO MPaBa, €TUYHUX NPUHIIUIIB MTOBOKECHHS 3 iH(QOopMali€to;

- YCBIIOMIIIOBAaTH HEOOXiAHICTH EKOJOTIYHMX METOHIB Ta 3aco0iB yTwiizauii HuQpoBH
TIPUCTPOIB.

HaguaJabHi pecypcu:

- €JIGKTPOHHI OCBITHI pecypcu;

- BIpTYadbHi XiMiuHi J1ab0oparopii.

Yminna euumucs
6npo00sIHc
JHcumms

Yminna:

- OpraHi3oByBaTd CaMOOCBITY 3 XiMii: BH3HAuaTH METy, IUIaHyBaTH, NOOMpaTH HEOoOXinr
3acoou;

- crIocTepiraty XiMidHi 00'€KTH Ta MPOBOIUTH XIMIYHUN €KCITCPUMEHT;

- BUKOHYBAaTH HaBYaIIbHI IPOSKTH XIMIYHOTO i €KOJIOTTYHOTO 3MICTY.

CraBJjieHHsI:

- BUSIBJIATH JONUTIMBICTD IIOA0 XIMIYHHUX 3HAHB,

- IParHyTH CaMOBIOCKOHAJICHHS;

- OCMUCITIOBATH PE3yJIbTaTH CAMOCTIHHOTO BUBYCHHS XIMIiT;

- PO3YMITH IIEPCIEKTHUBY BIIACHOTO PO3BUTKY YIIPOIOBXK JKUTTS, TOB'SI3aHOTO 13 XiMIYHUM
3HAHHSIMH.

HaguaJabHi pecypcu:

- MEJIIHHI JpKepesa, TUIAKTHYHI 3ac00M HaBYaHHS.

Iniviamuenicmo i
nionpuemaugicmeo

YMminnn:

- BUPOOJIATH BJAacHI IMIHHOCTI, CTABUTH ITUTI, ISATH 331 JOCSATHEHHSI iX, CITUPAIOYUCH H
XIMIYHI 3HAHHS;

- 3a]Ty4YaTH MApTHEPIB IO BUKOHAHHS CIIILHHMX MPOCKTIB 3 XiMil;




- BUSBIISTH iHII[IaTUBHICTh JI0 POOOTH B KOMaHJIi, TeHEPYBATH iJiel, OpaTH BiAMOBIAAIBHICT
3a IPUAHATTS pillleHb, BECTH Ialor 3aJJs JOCSITHEHHS CIUIBHOI METH ITiJl 9YaC BUKOHAHH
XIMIYHOTO €KCIIEPUMEHTY 1 HaBYAJIbHUX TIPOEKTIB.

CrasJjieHHsI:

- BipuTH B cebe, y BIaCHI MOXKJIMBOCTI,;

- BUBQXCHO CTABUTHUCS JO BHOOPY MaiOyTHHOTO HANPSIMY HABYAHHSI, ITOB’I3aHOTO 3 XIMI€T0
- OyTH TOTOBMMH JI0 3MiH Ta IHHOBAIIIH.

HaguaJabHi pecypceu:

- miTepaTypa mpo YCHIIIHAX BHHAX1THUKIB 1 MiIIPHUEMIIIB;

- 3yCTpidi 3 YCIIIIHAMH JTIONbMH;

- Oi3HEC-TPEHIHTH, EKCKYPCii Ha CydJacHi IiIIPUEMCTRA.

Couianvha ma
ZDOMAOAHCHKA
Komnemenmuocmi

Yminna:

- CIIBNpaIoBaTd 3 IHIIMMH HaJ peaji3alliclo COIiadbHO 3HAYYIIUX IPOEKTIB, III
nepeadavyaoTh BUKOPUCTAHHS XIMIYHUX 3HAHb;

- TIpaloBaTH B TPYHi 3alliKaBJICHUX JIIOACH, CIIBIPALIOBATH 3 IHIIMMH IPYyNaMH, 3alydat
LIMPILY TPOMAJCHKICTh 0 PO3B’A3yBaHHS Npo0IeM 30epekeHHS JOBKIJIIS.

CraBieHHA:

- BUSIBJIATH MATPiOTUYHI MTOYYTTS 4O YKpaiHH, JII000B A0 Majoi OaTbKiBIMHM;

- JOTPUMYBATHCh 3aralbHOBU3HAHMX MOPAJIbHUX NPUHIIMIIIB 1 HiIHHOCTEI;

- OyTH TOTOBWIMH BiJICTOIOBATH I1i IPUHIIMITH 1 ITIHHOCTI;

- BHSBJISITU 3alliKaBJICHICTh y JEMOKPAaTHYHOMY OOJAIITYBaHHI OTOYEHHS M €KOJIOTTYHOM
o0JNaIITyBaHHI JOBKLJIIS;

- OIIHIOBaTH HEOOXIAHICTh CTaJOro PO3BUTKY SK TMPIOPUTETY MiKHAPOIHOT
CHIBpPOOITHHIITBA;

- LIaHyBaTH PO3MAiTTs JyMOK 1 HOTVISAIB;

- OIIHIOBaTH ¥ INaHyBaTH BHECOK BHUJATHHX YKpPAaiHIB, 30KpeMa BYECHUX-XIMIKiB,
CYCIIUTEHAN PO3BUTOK.

HaguaJbHi pecypcu:




- HaBYAJIbHI IPOEKTH, TPEHIHTH.

Obiznanicmo ma
CAMOGUPAICCHHA Y

cghepi Kynomypu

Yminus:

- BUKOPHCTOBYBATH CyJacHi XiMiuHi 3aCO0M 1 MaTepianu AJis BTUIEHHS XyIOXKHIX i7e# 1
BHSIBJICHHSI BJIACHOT TBOPUYOCTI;

- MIOSICHIOBATH B32€MO3B’ 130K MUCTEIITBA 1 XiMil.

CrasJieHHs:

- I[iHyBaTH BITYM3HSHY 1 CBITOBY KyJIBTYpHY CHAIIIMHY, A0 $KOi HajleXXaTh HayKa
MUCTEITBO.

HaguaJbHi pecypceu:

- TBOpPH 00pa30TBOPUYOTO MHUCTEITBA, MY3WUHI U JTepaTypHI TBOPH SAK UTIOCTpAIlii I
BUBYEHHS XIMIYHHMX SBHIII;

- KOHTEKCTHI 3aB/IaHHS;

- CHHXPOHICTHYHA TaOJINIIS.

Exonociuna
zpamomuicms i
300poee Hncumms

YMiHHs:

- YCBIIOMJIIOBATH IPUYMHHO-HACHIIKOBI 3B’SI3KM Y TIPUPO 1 11 HiTICHICTB;

- BUKODHCTOBYBaTH XiMi4HI 3HaHHS AJIsl MOSCHEHHS KOPHUCTI 1 MIKOAW 3000YTKIB Ximil
XIMIYHOI TEXHOJIOT11 JJIs1 JIFOANHH 1 JOBKIJIJISA,

- BIIANITOBYBAaTH BIIACHE >KUTTEBE CepeloBHINEC Oe3 IIKoaW Juisi cebe, IHIIMX JroAeH
JIOBKLJIJIA,

- JOTPUMYBATHCS 30POBOTO CIIOCOOY KUTTS;

- 0€e3MeYHO MOBOAUTHCH 13 XIMIYHUMH CITOyKaMH 1 MarepiajiaMu B Mo0OyTi;

- Opatu yuacTh y peaiizamii MpPOCKTIB, CHPSIMOBAHUX Ha MOJIIMIICHHS CTaHY JIOBKIJLI
3aBISIKH JOCATHEHHSIM XiMIYHOT HAyKH;

- TOTPUMYBATHUCS TPABIII €KOJIOTIYHO BUBAYKEHOI TTOBEIIHKHU B JIOBKLILII.

CraBieHHA:

- MIATPUMYBATH 1 YTUTIOBAaTH Ha MPAKTHUI KOHLEMLIO CTaJIOro PO3BUTKY CYCHIIBLCTBA;

- PO3YMITH BOKJIUBICTh TAPMOHIHHOI B3a€MOJIIi JTIOMWHH 1 TPUPOJIH;




- BIAMOBiAJBHO ¥ OMIAJHO CTaBUTHCA 10 BUKOPUCTAHHS MPUPOAHUX PECYPCIB SIK HKEPE
3MI0pOB’s 1 HOOPOOYTy Ta OE3MEeKH JIOMUHH 1 CIITHHOTH;

- OIIIHIOBaTH €KOJIOTiYHI PU3WKH 1 OyTH TOTOBHM II0 PO3B‘SI3yBaHHS IPOOJIEM TOBKIJII:
BHUKOPHCTOBYIOUM 3HAHHS 3 XiMil.

HagpuanbHi pecypceu:

- HaBYAJIbHI TIPOCKTH;

- AIKICHI ¥ KUIBKICHI 3a/1a4l €KOJOTTYHOTO 3MICTY.

[IpeamerHa XiMi4HA KOMIIETCHTHICTh YUHIB € CKJIQJIHUKOM KJIFOYOBOI KOMIIETEHTHOCTI Y MPUPOTHIYUX HAyKaX i
TEXHOJIOTisAX. BoioMiHHS XiMIYHOIO KOMIIETEHTHICTIO Ha 0a30BOMY PiBHI O3HAYa€ 3JaTHICTb YYHIB MUCIIUTH 1 JisITH 3
MO3MIIIH CBITOMISAHUX Opi€HTAIli} 1 MIHHICHUX YCTaHOBOK, C(DOPMOBAHUX Y TPOIIECi HABYAHHS XiMil.

[IpeameTHa KOMIIETEHTHICTh € CKIIQJHUM YTBOPCHHSM, OCHOBHUMH KOMIIOHEHTAMH SIKOTO € 3HAHHEBUH
(mi3HaBanbHUI), MAiISTIbHICHUM (MOBENIHKOBMH) 1 WIHHICHUM (MOTMBaWiiHUI). 3MICTOBE HAMOBHEHHS IHX
KOMITOHEHTIB PO3KpUTO B pyOpwii mporpamu «O4iKyBaHi pe3ylbTaTH HaBYAIbHO-ITI3HABAJIBHOI TisITEHOCTIY.

[Tepemix o4iKyBaHHX Pe3yJIbTATIiB HABUAHHS 30PIEHTYE BUMTEINS Ha MOCATHCHHS METH HABYAHHS 32 KOXKHOIO
TEMOI0 TPOTPaMH, MOJICTIIUTh TUTAHYBAHHS I[iJIeH 1 3aBIaHb YPOKIB, JaCTh 3MOTY BUPOOUTH aJICKBATHI METOIUYHI
HiAX0IH O IPOBEACHHS HaBYAIBHUX 3aHSATh, IOTOYHOTO i TEMaTUYHOTO OL[iHIOBAHHSI.

KommeTrenTHICHMI TiAXix Y HaBYaHHI, HA BIAMIHY Bill IPEIMETHOTO, TIepeadadae iHTErpaIilo pecypeiB 3MICTY
KypcCy XiMil Ta IHIIUX TPEIMETIB Ha OCHOBI MPOBITHHUX COILIaJIbHO i OCOOMCTICHO 3HAUYIIMX 1JI€H, 110 BTLUTIOIOTHCS B
Cy4acHiil OCBITi: YMiHHS BUUTHCS, EKOJIOT1YHA IPAMOTHICTH 1 3I0POBHI CIOCIO KUTTS, CoLlianbHa Ta TPOMasTHCbKa
BiJINIOBiIaJIbHICTD, iHII[IATUBHICTH 1 MiJIPUEMIIABICTb.

Jst peamizamii X imeld BHOKPEMIICHO TaKi HACKPi3HI 3micmoei ninii: «FExonoziuna 6Oe3nexa i cmanuil
poszeumoxy, «Ipomadauceka eionosioanvHicmoy, «300pos’s i besnekay, «llionpuemausicmov i ¢hinancosa
2PAMOMHICTIb Y.

Hackpi3Hi 3MiCTOBI JTiHIT TOCTIAOBHO PO3KPUBAIOTHCS y TPOIIECi HABYAHHS W BUXOBAHHS YUHIB, € CIIUTBHUMU
JUTSI BCIX MPEIMETIB 1 KOPEITIOIOTHCS 3 KIIFOUOBHUMHU KOMIIETCHTHOCTSIMU.

3microBa niHis «Ekonoziuna 6e3nexa i cmanuil po3eumox» peanizyeTbes Ha 3pa3Kax, M0 Jal0Th 3MOTY YYHEBI
YCBIIOMHUTH MPUYHHHO-HACHTIIKOBI 3B S3KH y TMPHUPOI 1 11 HiJICHICTH; BAXKIIUBICTH CTAIOTO (KEPOBAHOTO) PO3BHUTKY
KpaiHH Ui MaWOyTHIX TOKONiHb. Taki 3pa3ku Hajmae marepian mpo noOyBaHHS W 3acTOCYBaHHS PEUYOBHH,



30epekeHHs] MPHUPOIHUX PECYpCiB — BOAM UM TMOBITpS, pallioHaJbHE W OINAJHE BUKOPUCTAHHS MNPUPOTHHUX
BYTJIEBOAHIB, KOJIOO0IT XIMIYHIX €IEMEHTIB 1 pEYOBHH TOIIO.

Pesynwsratom peanizarfii mie€i 3MicTOBOI JIiHII € HE Juille O0I3HAHICTH Y4YHS 13 €KOJOTIYHMMHU IPOOIeMaMH,
NOB’SI3aHUMH 13 JOTPUMAHHSIM YUCTOTH BOAW 1 TOBITpPSA, MpOLIECAMH TOPIiHHS 1 AWXaHHS, KUCJIOTHUMH JOILAMH,
CTIIKMMHU OpTraHiYHUMH 3a0pYyIHIOBaYaMU, a i yCBIIOMIIEHHS MOXKJIMBOCTI PO3B’SI3yBaHHS IHX MPOOIIEM 3aco0aMu
Ximil. YdeHb IIiHy€ TPUPOAHI PEeCypcH, BiA SKHX 3aJeKUTh HOTO 3I0pOB’s, TOOPOOYT, CTAINii PO3BUTOK KpaiHU;
YCBIZIOMJIFOE HEOOXIHICTh 30€pEeKEHHS YHCTOTU JOBKULIA, Oepe ydacTh Y BIAMOBITHMX 3aX0JaX; €KOJOTIYHO
BHBa)XCHO IOBOJIUTHCS Y TOBKIJLII.

CTaHOBJICHHIO YYHIB SIK CBIJOMHX TpOMAIsH, TATPioTiB YKpaiHW, WIEHIB COIyMy, MICIIEBOI TpoMaiwy,
HIKUTFHOTO KOJIEKTHBY Ma€ CHPHUSTH pealizallisi 3MicToBOi JiHii «I pomadancvka éionosioanvuicmesy. Ha ypokax
Ximii y4Hi 03HaHOMITIOIOTBCS 31 3100yTKaMH BITYM3HSHUX YUCHUX Ta IXHBOIO TPOMAASHCHKOIO MTO3HUIII€I0, OL[IHIOIOTh
PO3BHUTOK BITYM3HSHOTO BUPOOHHMITBA HA OCHOBI JAOCSTHEHb XIMI4HOi HayKu, HABYAIOTHCS MPALIOBaTH B KOMaHII,
BIJIIIOBI1aJIbHO CTABUTHCH JI0 3aBJIaHb, BU3HAUYCHHUX KOJICKTUBOM, Ta PETEIIbHO BUKOHYBATH CBOIO YaCTHHY poOOTH. Y
M03aypouHHid yac A0AI0Th MPO YUCTOTY JOBKULIS CBOTO PETiOHY, OepyTh MOCHIIBHY y4YacTh y peaji3alii coliaibHO
3HAYyIMX HaBYaJbHUX MPOCKTIB.

PesynmpraTamu, 10 3acBITYYIOTh TPOMYKTHUBHICTH peamizarmii 1Imi€i JiHil, € YCBIIOMIICHHA YYHSIMH
BiJIMIOBIaJIbHOCTI 32 pe3yJbTaTH HABYAHHS, SIKi MOXKYTh Y MaliOyTHHOMY BIUIMHYTH Ha PO3BUTOK KpaiHH; CYMIIIHHE
BUKOHAHHS 3aBJaHb y KOMaHi; BUPOOJIIEHHS BJIACHOTO CTaBJIECHHS [0 BXHMBaHHS aJKOTOJIO; pallioHaJbHE
BUKOPUCTAHHS PEYOBHH; yUaCTh Y 3aXHCTI JOBKULIA 1 30epekeHHi Horo s cebe Ta MaltOyTHIX MTOKOMiHb.

3micToBa IiHIsI «300pos'sn i Oe3nexa» TOpPKAeThCs BCiX 0€3 BHHATKY TEM MPOTpaMu 3 XiMii, OCKUIBKH
BUKOPHUCTaHHS 3M00YTKIB XiMii YIpONOBX YCBOTO JKUTTA JIOAMHM TICHO TOB’S3aHO 31 3A0pOB’AM 1
KuTTe3a0e3nedeHHs M. [locimiqoBHUN PO3BUTOK ITi€l 3MICTOBOI JIiHIT Y 3MICTI Kypcy 1a€ YYHSIM 3MOTY YCBIJOMHUTH, 3
OTHOTO OOKY, 3HAU€HHS XiMil /TSI OXOPOHH 3[I0POB’A, a 3 1HIIOTO — MOXKIIUBY IIKOJAY MPOAYKTIB Cy4acHOi XiMI4HOI
TEXHOJIOTIT y pa3i HeHAJIS)KHOTO BUKOPUCTAHHS iX.

VY pesyaprari peamizamii mi€i 3micToBOi JiHIT y4eHb 0e€33aCTEPEXHO AOTPUMYETHCS INPaBUI OE3MEYHOro
MTOBODKCHHSI 3 PEUOBMHAMH 1 Marepianamu B aboparopii, moOyTi i MOBKULI; 00i3HAHMMA 13 3axXoHaMu OS3MEeKH ITiJT
yac peakiii TOpiHHS, MApKOBAaHHSAM HEOE3ICUHMX PEUOBHH; YCBIIOMIIIOE 3aJICKHICTh 3J0POB’S BiJ YHCTOTH BOIH,
MOBITpPSI, CKJIQAy XapuOBHX IPOMYKTiB, 3ryOHY Jil0 aJKOTONI0O HA OPraHi3M JIIOAWHHU; JAOTPHUMYETHCS 310POBOTO



CIOCO0Y KUTTH.

3wmicroBa miHisn «Ilionpuemnusicme i pinancosa zpamommuicms) HAIUIOE yYHIB Ha MOOUTI3aIlil0 3HAHB,
NPaKTHYHOTO JIOCBINY 1 HIHHICHUX YCTAHOBOK Y CHUTYallisiX BHOOPY i MPUHHSATTS pillleHb. Y HaBYaHHI XiMii Taki
CHUTyallii CTBOPIOIOTbCS IiJ 4Yac IUIaHyBaHHS CaMOOCBITHBOI HABYAJIBHOI JiSUTBHOCTI, TPYMOBOi HABYANBHOI,
EKCIIEPUMEHTAIIbHOT POOOTH, BUKOHAHHS HABYAJbHUX IPOEKTIB 1 IPE3eHTYBaHHS iX, PO3B’sI3yBaHHS PO3PAXyHKOBHX
1 KOHTEKCTHHX 3aJ1a4, BUPOOJICHHS BJIACHOI MOJIEITi TTIOBEMIHKH Y TOBKIJIII.

Po3kpuTTs 3MicTOBOI JiHIT MOTpeOye MO3UTUBHUX 3pa3KiB i3 icTopii XiMii, AiSUTBHOCTI BYCHUX 1 MiAIPUEMLIIB Y
ramysi ximii, ekonorii, ¢apmakoJorii, Mo 3acBiI4yIOTh MOXIIMBICTb PO3B’SI3yBaHHsS HE JIMIIE TEOPETHYHHUX, a U
MPAKTUIHHUX TPOOIIEM XiMii 1 XIMITHOTO BUPOOHHUIITBA.

VY pesynbrari pearnizanii i€l 3MiCTOBOI JIiHIT y4eHb YCBIJIOMIIIOE BXKJIMBICTh BUBUEHHS XiMil; OIIHIOE YCITiXH,
JOCATHYTI Cy4acHHM CYyCIIBCTBOM Yy XIMIi4yHIH Hayli, po3poOJieHHi cmocobiB a00yBaHHsS, NEpepoOKH i
3aCTOCYBaHHS PEUYOBHMH K Taki, IO 3aleXarh Bil 3HaHb, YMiHb, IHIIIATUBU 1 MiIMIPHEMIMBOCTI OKPEMHX
ocobucTOCTE#l 1 TPyn OMHOAYMIIIB;, MEPEHOCHTHh II€ CTABJICHHS Ha Pi3HI BUOU CBOEI HABYAIBHOI MisUTBHOCTI,
MIOBO/DKEHHS y JIOBKIJUII; CB1IOMO 00Mpae HaMpsiM HABUYAHHA y CTapILii KO, BUXOISYX 3 BIACHUX MOXIIUBOCTEH.

Peamizamiis Hackpi3HMX 3MICTOBHX JIiHI He mependadae Oynb-SKOTO PpO3MIUPEHHS YH IOTIHOICHHS
HAaBYAJIGHOTO Marepiany, aje MoTpeOye IMOCWICHHS yBarm IO NEBHUX HWoro acmekriB. [IpoBimgHi imei, Ha skux
IPYHTYIOTHCSl HACKPi3HI 3MICTOBI JiHii, BTUJIIOIOTbCS B HaBYaHHI XiMii SIK y TEOPETHYHOMY 3MICTi Kypcy, TaK i B
eKCIIepUMEHTAJIbHINA TiSUTbHOCTI Y4HIB, MiJl 4ac Po3B’sA3yBaHHs 3a/ad 1 3aBAaHb 3 PEATbHUMH AaHUMH; BUKOHAHHS
MDKIIPEIMETHAX HaBUAJLHUX IPOCKTIB, POOOTH 3 PI3HUMH JDKepelaMu iH(opwmarii; B mo3aypovYHHA Yac BOHU
peatizyroThCs Mijl Yac TEeMAaTUYHUX THKHIB, yUacTi B perioHaIbHUX, BCEYKPaiHCHKUX Ta MKHAPOTHHUX KOHKypcax (Y
TOMY YHCIi AUCTAHLIIHHUX).

Y HaBuanpHIA Tporpami 3 XiMmii HacKpi3Hi 3MICTOBI JiHII BUHECEHO B OKpeMmy pyOpHKy. Y Hiil 3a3HaueHO
MATaHHS, IO JAI0Th 3MOTY BIJTIOBITHO CIIPSIMYBATH 3MiCT KOXKHOT TEMH.

Ha 3aBepmienHs1 HaBUaHHS XiMii B OCHOBHIH IIKOJIi y4€Hb Ma€ 3aCBOITH MPOBIiAHI 7€ XIMiYHOT HayKH, LiHHICHI
YCTaHOBKH 1 MaTH JTOCBiJI iX 3aCTOCYBaHHS Yy BIACHIH MisITBHOCTI, IO B CYKYITHOCTI 3a0e3meuye 0a30By MiATOTOBKY 3
mpenMeTa i CTBOPIOE MIATPYHTS UL TOAANBIIIOT0 HABYAHHS XiMii y CTapmmii IKojdi, coriamizamii i TBopdol
camopeatizaiiii 0COOMUCTOCTI.

3MicT Kypcy XiMmil OCHOBHOI MIKOJIM 30epirae mepeBipeHe dyacoM 0a3oBe sSApO, HEOOXiHE Ui OCBIYEHOCTI i



PO3BHUTKY YyYHS; PO3KpHBAE 3arajbHOKYJIBTYPHHH, TYMaHICTHYHHHA XapakTep NPUPOAHUYO-HAYKOBUX 3HAHB;
TPYHTYETHCS Ha TIPOBIAHUX CBITONIATHUX 1A€SIX MPUPOTO3HABCTBA, 5K OT:

* [II3HABAHICTh MaTePialIbHOTO CBITY;

* TUCKPETHICTh MaTepii;

* iepapXxist piBHIB CTPYKTYPHOI OpraHi3alii Marepii;

* MaTepiaigbHa €IHICTH CBITY;

* IPUYMHHO-HACIIKOBI 3B'I3KH Y IPUPOII;

* 3HAUCHHS NPUPOJHUYMX HAyK AJIS PO3B'sI3yBaHHS IMPOOJIEM CTaJIOT0 PO3BUTKY JIIOACTBA.

[ximpHUE Kypce XiMmil moOymoBaHO 3a KOHIIECHTPHUYHUM IMPUHIUAIIOM. Ha mepmioMy KOHIICHTPi (B OCHOBHIM
IIKOJIi) BUBYAETHCS MIHIMANBHUH 3a 00csaroM, ajne (QyHKIiOHAIbHO iTiCHUN 0a30BUH Kypc XiMii, JOCTAaTHIH s
MOAAJBIIOI OCBITH 1 CaMOOCBITH Y4YHIB. 3MiCT Apyroro KOHIEHTpY (cTapilia MIKoja) 3aJIeKHUTh Bl MpOdiiro
HaBYaHHS, 00PaHOTO YIHEM.

[Iporpama OCHOBHOI IIKOJIM peajizye 3MICTOBI JIHII XIMIYHOTO KOMITOHEHTa OCBITHROI Tairy3i
«IIpupomo3HaBcTBO»: XiMIUYHHI €JIEMEHT, PEUOBHHA, XIMiYHa peakilisi, METOX HayKOBOTO Mi3HAHHS B XiMii, XiMis B
JKUTTI CYCHUIBCTBA. 3MICT MPOTpaMU CTPYKTYPOBAaHO 3 ypaxyBaHHAM BIKOBHX OCOONMBOCTEH Y4YHIB 1 dHacy,
BiJIBE/ICHOTO HA BUBUEHHS IIPEIMETA.

B ocHOBHIl 1IKOJII XIMil0 BUBYAIOTh 32 TUIIOBUM HAaBYAJLHUM IUIAHOM 3 TaKUM PO3MOALIOM ToauH: 7 kit — 1,5
rox., 8, 9 xi1. — 2 roa. Ha TWxaeHb. OOpaHO TaKy MOCHIJOBHICTh BUKJIaACHHS HABYAJILHOTO Marepiany:

7 kaac. Bemyn. Tema 1. Ilouamkoei ximiuni nonsmms. Tema 2. Kucenv. Tema 3. Booa.

8 kuac. Tema 1. Byoosa amoma. Ilepioouunuil 3axon i nepioouyna cucmema Ximiunux eremenmis. Tema 2.
Ximiunuil 36’530k i Oyoosa peuosunu. Tema 3. Kinvxicms pevosunu, pospaxynxu 3a ximiunumu gopmynamu. Tema 4.
OCHOBHI K1acu Heop2aHiuHuX CnoJykK.

9 knac. Tema 1. Posyunu. Tema 2. Ximiuni peaxyii. Tema 3. Ilouwamxogi nonsmms npo opeaniuni cnoayku. Tema
4. Ponw ximii 6 scummi cycniibemea..

VY 7 kaaci Ha piBHI CKNagy PEYOBHHU TpuBae (HOPMYBaHHS OCHOBHHMX XIMIYHHUX HOHATH (aTOM, MOJIEKyJa,
XIMIYHUH €JIEMEHT, TPOCTi ¥ CKIIagHI PEYOBHUHMU), po3Modare y MPUPOI03HABIMX Kypcax 1-5 kimaciB; GopMyrOThCS
HOBI MOHATTA (XiMi4Ha (OopMyJa, BAICHTHICTh, XiMiuHa peakiis). CxeMH XIMIYHHX peakiiil 1 XiMiYHi piBHSHHS
O3S AAIOTECA HAa OCHOBI 3aKOHY 30epekeHHs Macu pedoBUH. O3HailomyieHHSA (B 3arajibHOMY) i3 MEPiOANYHOIO



CHCTEMOIO XIMIYHHMX €JIEMEHTIB MependadeHo MporpaMmoro 3aiis TOoro, o0 Y4HI Majld 3MOTY BCTAHOBUTH
B32€MO3B 130K MK pO3TAIIyBaHHSIM €JIEMEHTIB Yy MepioANdIHiN CUCTeMI Ta IXHBOIO BAIEHTHICTIO, BUKOPHUCTOBYBATH
iHpOpMaIlito, Ky MICTHTb TIEPIOINYHA CUCTEMA, ITPO BiJIHOCHI aTOMHI MacH XIMiYHHX €JIEeMEHTIB.

Jesiki BTacTUBOCTI MPOCTHX 1 CKIAIHUX PEYOBUH PO3MIAJAIOTHECS HA MPUKIIANAX KUCHIO 1 BOOHM B HACTYITHHX
IBOX Temax. PosmismaroTecst mpouecu AoOyBaHHsS KHCHIO; HA OCHOBI XIMIYHHMX BJIACTHBOCTEH KHUCHIO BBOAUTHCS
MOHATTS PO PEAKINIIO CIIOTYYECHHS Ta OKCHAN METANIIYHIX 1 HEMETaIIYHUX EJIeMEHTIB.

BuBueHHS XIMIYHMX BJIAaCTUBOCTEH BOAM Ja€ 3MOTYy PO3DISHYTH B3aEMOIII0 OKCHIAIB 3 BOJOI0 Ta
03HaHOMUTHCS 3 KHCJIOTaMH W ocHoBaMH. Lle 3abe3medye MiHiManbHy (akTonoriuHy 0a3zy Hpo CIOMYKH XiMi4HHX
€JIEMEHTIB 1 IXHi BIIACTUBOCTI JJIS TTOIAJTBIIIOT0 BUBYCHHS TIEPIOAMIHOTO 3aKOHY 1 XIMIYHOTO 3B’s3KYy Y 8 KJaci.

Ha npomy erani HaBuaHHs Ximii TpuBae (OpPMYBaHHS MOHSATTSA MPO PO3YHMH Ta HOTO KOMIIOHEHTH, MacOBY
YaCcTKy PpO3YMHEHOi pEYoBMHHU (IPOMEAEBTHYHI 3HAHHS HAJABAJIMCh HAa YpPOKax MPHUPONO3HABCTBA). Y4HI
HABYAIOTHCS] BUTOTOBJISITH PO3YMHH, PO3B’SA3yBaTH 3a/1adi Ha 0OYMCIIEHHS KIJIbKICHOTO CKIIady PO3UMHY, BU3HAUCHHS
MacoBOi YaCTKH PO3YHHEHOT peUOBHHU, 00’ €MY 1 MacH BOJIU JUISl HOTO BUTOTOBJICHHS.

VY 8 kuiaci Ha MoyaToK BMHECEHO TEOPETUYHHUE Marepian mpo OyloBy aroMa, MEpiofWYHUIl 3aKOH, XiIMIUHHUHA
3B’30K 1 OyIOBY pedoBUH. BuBueHHs OymoBH aroma Ja€ 3MOI'Y HOSICHUTH NPUYMHY SBUIIA MEPIOAUYHOCTI 3MiHU
BJIACTUBOCTEH XIMIYHHMX €JEMEHTIB 1 IXHIX CIIONyK, PO3KPUTH HA BHIIOMY TEOPETHUYHOMY piBHI TOHSITTS
BAJICHTHOCTI €JIEMEHTIB Yy XIMIYHHUX CIIONyKaX, 3’SICYBaTH €JICKTPOHHY NPUPOAY KOBAJICHTHOTO Ta HOHHOTO XIMiYHHX
3B’SI3KIB.

VY HactymHil Temi «Kinbkicth pedoBuHHN. Po3paxyHkw 3a XiMIiYHHUMH QopMyTaMu» (GOPMYETHCS MTOHATTS MPO
KUIBKICTh PEUYOBMHM Ta OJMHUINO il BUMIPIOBaHHS — MOJIb. YUHI BYaThCs OOYMCIIIOBATH MOJSPHY Macy, BITHOCHY
TYCTHHY Ta3iB. AOCTpakTHiI MOHATTA MPO aTOMH W MOJEKYJH HaOyBalOTh pEaIbHUX KiTBKICHUX XapaKTEPHUCTHK.
3acBO€HHS 3HaHb 3 TEMHU [ONIOMOXKE YYHSM 3pPO3YMITH KUTBKICHI BIJIHOIIEHHS MK PEYOBHHAMH B XIMIYHHX
peaxiisnx (mooupaHHs KOe(IIi€HTIB) 1 TOJETIINTH KIJTBKICHI pO3paxyHKH 3a XIMIYHUMH PIBHIHHIMH.

Jauti BuB4aeThcs TeMa «OCHOBHI KJIACH HEOPTaHIUHUX CIIOJIYK», sIKa Ma€ MePeBaXKHO (DAKTOIOTIYHMI XapakTep,
ajie 3 aKkIEHTOM Ha B3a€EMO3B’SI3KYy CKJIAAy, BIACTHBOCTEH, 3aCTOCYBAaHHS PEUYOBHH 1 iXHBOTO €KOJOT1YHOIO BIUIUBY.
3a Takoi MOCIITOBHOCTI TeM BHBYCHHS HEOPTaHIYHWX PEUYOBMH HHUHI HAOyBa€ TEOPETUYHOTO WIATPYHTS, SKE
CTaHOBJIATH NEPIOJUYHUN 3aKOH, OyloBa PEYOBHH, KUIBKICHI BIIHOMICHHS B XiMii. XiMIYHHMNA CKJIaJ] i BIaCTUBOCTI
PEYOBHH JIOTIYHO MOB’SA3YIOTHCS 3 PO3MILICHHSAM XIMiYHHUX €JIEMEHTIB y MEpioAWYHid CHCTeMi, a B MPaKTUYHIN



YacTUHI MPOrpaMH € 3MOTa MOCTYIIOBO MEPEHTH BiJ MPOCTHX A0 CKIATHIIIMX XIMIYHMX peakUiil i po3paxyHKOBUX
3amad.

[Tepma Tema 9 kjacy mpucBsdYeHa JUCIIEPCHUM CHCTeMaM, KOJOIMHUM ¥ ICTUHHUM po3duHaMm. Posrmsgaerbest
Oy/moBa MOJIEKYJIH BOJH, il BIACTUBOCTI TOSICHIOIOTHCS 13 3aTyY€HHSIM MTOHATTS PO BOTHEBHH 3B’ 5130K. BoaHI po3unHu
KHCJIOT, OCHOB 1 coJiell Ta peakilii Mi>k HUMH BHBYAIOTBHCA 3 MOMISAAY EIEKTPOIITHYHOI Aucoriaiii. Beogutecs
MOHATTS Tpo pH po3unHy, 3BaXKaroud Ha BAXKJIMBICTh BU3HAYEHHS IKOCTI Xap4oBOi Ta 1HIIOT MPOIYKIIii.

HactynHa Tema Mae y3araibHIOBANBHUI XapaKTep IOAO LIe OAHIET TpyMu 00’ €KTiB XiMIYHOI HAYKH — XIMIYHHX
peakuiidi. @opMyBaHHA LBOTO KIIOYOBOTO MOHSTTS XiMil BiOyBaeThCsl Ha SIKICHO HOBOMY PiBHI 3aBASKH PO3BHTKY
MMOYATKOBHUX YSIBJIICHb MPO XIMIYHY PEakIifo Ta MOXKIHBOCTI 3ayIUTH TMONEpeaHR0 HAOyTI 3HAHHS TPO peakIii 3a
y4YacTIO HEOpraHiYHUX pedoBHH. [1if] yac BUBYEHHS! OKHMCHO-BITHOBHUX PEaKIiil PO3MISAIAETHCS MMOHATTS PO CTYITiHb
OKHMCHEHHS Ta [IpaBuiIa HOro BU3HAUCHHS y CIOJIyKax.

OpraniuHi CHOIYKH BHBYAIOTHCS HAa PiBHI MOJEKYISIPHOTO CKIJIAIy; JJIsi BYIJIEBOMIHIB, CHHPTIB 1 €TaHOBOI
KHCJIOTH TependadeHo TakKoK CKJIaJaHHS CTPYKTypHUX ¢opmyn. XiMi4HI BJIaCTUBOCTI pO3DIAJAIOTHCS B
oOMekeHOMYy 0O0Cs3i: peakuii TOpiHHS Ui BYIVICBOAHIB 1 CIMPTIB; 3aMillleHHS 3 XJOPOM — JJsi HaCHYEHUX
BYIVIEBOJHIB; MPUEIHAHHS BOAHIO 1 OpOMy — Ul HEHACHUCHHX BYIJICBOIHIB; peakLii eTaHOBOI KUCJIOTH HaBOISATHCS
B TMOPIBHSAHHI 1 3 HEOPTaHIYHUMH KHCIOTaMH. [IOHATTS MPO TOMOJOTIIO PO3IIAAAETHCS Ha MPHUKIIAAI TOMOJIOTIB
MeTaHny. [3omepis, mpaBuiia yTBOPEHHS Ha3B OPTaHIYHUX CIIONYK HE BUBYAIOTHCSI.

3aKIIouHy TeMy OCHOBHOI IIKOMM «Poib XiMii y *KHMTTI CyCHJIbCTBa» NMPHCBSIYCHO KIIOYOBHUM CBITOIVISIIHUM
MMATAHHAM XiMii OCHOBHOI IIKOJW PO OaraTOMaHITHICTh 1 B3a€MO3B’SI3KH PEUOBHH, PO3IIANAETHCS MicCIle Ximil
cepesl HayK Mpo MPHUPOY, il 3HAYCHHS JJIsi pO3YMIHHS HAYKOBOT KAPTUHH CBITY, POJIb XIMIiYHOT HAyKH i BUPOOHUIITBA
JUTs1 3a0€3MeUeHHs CTaloro PO3BUTKY JIIOACTBA.

Bupuenns ximii y 8 # 9 wiacax po3NOYMHAETHCS KiTBKArOAMHHUM TMOBTOPEHHSAM 0azoBux Bimomoctei. Lle
MTOBTOPEHHSI BAYKJIMBE, OCKLIBKH aKTyalli3y€ 3HaHHS YUHIB, 30€peKeHi y TOBrOTpUBaIiN am ATi.

OTxe, B OCHOBHIH IIKOMI JAIOThCS BIIOMOCTI 3 O3B 3araibHOi, HeOpraHiuHoi Ta opraniuHoi ximii. Takuit
3MICT Kypcy XiMmii 3a0e3mnedye HOro BiJHOCHY 3aBEpIICHICTb. 3 OJHOTO OOKy, BiH Ja€ OCHOBM XIMIYHHMX 3HAaHb,
HEOOX1THI JUTSI TTOBCSAKICHHOTO JKUTTS, 3arajlbHOKYJIBTYPHOI MiATOTOBKH, MTOIATBIIIONO OCOOHUCTICHOTO PO3BUTKY THX
HIKOJISIPIB, SIKI HE TUIAHYIOTh 3100yBaTh mpodecii, MoB’s3aHi 3 XiMi€ro. 3 1HIIOro 00Ky, el Kypc € MiATPYHTAM s



NPOJOBXKEHHs XiMIYHOI OCBITH BHITYCKHHKIB OCHOBHOI IIKOJIM SIK y CTapLIii IIKOJi, Tak i B iHIIMX HaBYaJbHUX
3aKagax.

Kpim TpaauuiitHuX muTaHb, MO CTOCYIOTHCS XIMIYHUX €JIEMEHTIB, PEYOBUH 1 peakiliid, yBara NpuAUISEThCS
BUCBITJICHHIO METOJIB HAayKOBOTO Mi3HAHHS B XiMii, poJii CIIOCTEpPEKEHHSI i EKCIepHMEHTY. 3MICT Marepiaiy Mae
YiTKEe CHpsSMYBaHHS Ha 30€peKEeHHS JOBKULISA 1 310pOB’S JIFOAWHU 3aBISKH YBa3i JIO MPOOJIEM YHCTOTH TMOBITPSA i
BOIW, BHWBUEHHIO OI0JOTIYHOI pOJIi KHUCHIO, O30HY, BOMW, PO3YMHIB, OKHCHO-BIIHOBHHX pEakIiliii, OCHOBHHX
HEOPraHiyHMX 1 OpraHiYHUX PEUOBHH, 3ryOHOI Aii aIKOTOIMIO.

BuBuenns ximii morpeOye paLioHANBHOTO 3acTOCYBaHHS CHOCOOIB [iif, MeTomiB i 3aco0iB HaBYAHHS.
Opranizariii HaBYaHHsS XiMii CIIPHUATAME BHUKOPHCTAHHS IEPEBIPEHUX IMKIIHHOIO IMPAKTHKOI TPYIOBOI poOOTH,
npoOJIEMHOTO HAaBYaHHS, JUIAKTHYHHX 1rOop, TPEHIHTOBMX 3aHATh TOHIO. Y CYYacHHMX YMOBaX Ba)KJIMBHM
METOJUYHUM OPIEHTUPOM € (OpPMyBaHHS B y4YHIB yMiHHS BUMTHCH 1 HOTrO peaiizamis B CaMOCTiIHHIN HaBYaJbHIN
nisutbHOCTI. [IpiopuTeTHMI BUOIp METOMUKN HABYAHHS HAIECKUTH YIUTEIEBI.

BaxnmmBumM mxepenoM 3HaHb, 3ac000M (hOpMYBaHHS €KCIIEPUMEHTAIBHUX YMIHB 1 TOCHITHUIIBKUX HABHYOK,
CTBOPEHHSI MPOOJIEMHUX CHUTyalliii, PO3BUTKY MHCIECHHS, CIIOCTEPEXIMBOCTI Ta JOMUTIMBOCTI € XiMidHHMIA
eKCcIepuMeHT 1 po3B’si3yBaHHs 3aja4. ToMy B mporpami 10 KOKHOI TEMU BKa3aHO BHIU XiIMIYHOTO €KCIIEPUMEHTY
0 TUTIM PO3PAaxXyHKOBUX 3a7ad, a TaKOX IepeadadeHo MOCHTiNH, SKi MOKHAa BUKOHYBAaTH B JOMAITHIX yMOBax IIif
HaIISIIOM OaThKIB.

Buxonsum 3 MoxiauBocTeld kabiHeTy XiMmii Ta Oepydd 1O yBarM TOKCHYHICTb PEUOBHH 1 MpaBuia Oe3leKH,
YUHTENb Ha CBiil pO3Cy MOXKE JOMOBHUTH XIMiYHUH €KCIIEPUMEHT, SIK IEMOHCTPAIIHNHN, TaK 1 1a00paTopHAN.

dopMyBaHHIO KOMIIETEHTHOCTEH yYHIB CIpHsS€ BUKOHAHHS HHMH HABYAJBHHMX NMPOEKTIB, OPIEHTOBHI TeMHU
aKkuX (1711 BUOOpY) HaBEEHO B OKpeMii pyOpuIll mporpaMu. YUYUTeb 1 y4HI MOXYTh MPOMOHYBATH 1 BIACHI TEMH.
[IpoexTn PO3pOOIAIOTECS YUHSAMH 1HOMBiZyadbHO a00 B Ipylax, YUUTENlb MOXKE HaJaBaTH KOHCYJIBTALIIO IIONO
TJIaHYBAaHHS, BU3HAYCHHS METH, 3aBIaHb 1 METOAWKH JOCTiIKCHHS, TOITyKy iH(opmarii, KOOpAWMHYBaTH XiI
BUKOHaHHS MpoekTy. [IpoekTHa poboTa MOXKke OyTH TEOPETHYHOIO a00 EKCTIEPUMEHTAIbHOIO. TpHUBaJicTh MPOEKTY —
pi3Ha: Big YpoOKy (MIHI-TIDOEKT), KiNBKOX MIHIB (KOPOTKOTEPMIHOBHH IPOEKT) IO POKY (IOBrOTEpMiHOBHIA).
Pe3ynbraTi mocaimkeHb yUHI IPEACTABIAIOTh ¥ (GOopMi MyIBETHMEIIHHOT TIpe3eHTAaIlii, JOToBii (Y pa3i HeoOXiTHOCTI
— 3 JICMOHCTpALII€I0 XIMIYHUX JIOCIHIJIIB), MOJAENI, KOJIEKIlii, OyKJIeTy, ra3eTH, CTAaTUCTUYHOTO 3BITY, TEMATHUYHOI'O
MacoBOTO 3aXOfy, HayKOBOro pedepary (i3 3a3HAYCHHSM aKTyaJbHOCTI TEMH, HOBHM3HHU 1 MPAKTUYHOTO 3HAYCHHS



pe3yabTaTiB TOCHIKeHHS, BUCHOBKIB) Tommo. llpe3eHrarlis i 0OroBOpeHHS (3aXMCT) MPOEKTIB BifOyBaEThCcs Ha
CHEIiaIbHO BifBEIEHOMY Yypoli abo mix 4ac ypokKy 3 MeBHOI TemMH. Po0OoTa KOKHOTO BHKOHABIS IPOEKTY
OIIHIOETHCS 33 Or0 BHECKOM, 1HIUBIAYaIbHO.

VYponoBx poKy y4eHb BUKOHYE OJMH HaBYaJbHUN NPOEKT (iHAMBiTyanbHUI a00 TpyloBHii) i3 mpenmera.

EdexTuBHICTH  OCBITHBOTO  Mpolecy MOXHA  MIBANINTH  3aBASKH  3aCTOCYBaHHIO  CYYacHUX
inopmanilino-komyHikaniiiHux TexHoJioriii. BoHn crnpusroTh akTWBi3aIlii Mi3HABAILHOI JISUIFHOCTI Y4HIB,
PO3BHUTKY iXHBOI CaMOCTIHHOCTI B OMaHyBaHHI 3HaHb, (POPMYBAHHIO KIFOYOBHUX KOMIIETEHTHOCTEH, MOCHIICHHIO
MO3UTHBHOI MOTHBAIii HaBuaHHsS. EIEKTPOHHI OCBITHI pecypcH Har0Th 3MOTY YHAOYHUTH HAaBYAIBHUHA 3MICT,
30KpeMa TOM, IO CTOCYETHhCS BHYTPINTHLOI OyMOBH PEYOBHH YW XIMIYHHX TMPOIECIB, HEIOCTYITHUX IS
CTIIOCTEPEIKEHHS B YMOBaX HIKUIBHOT Jlaboparopii.

[NocuneHHI0 NMpakTHYHOI CHPSIMOBAHOCTI XiMIYHUX 3HAHb CIIPUATUME MPOBEACHHS TEMaTWYHUX HABYAIBHUX
eKkcKypciii. 3a3HaueHi y mporpami 00’ €KTH eKCKypCiii € Opi€HTOBHUMHU, YIUTENh MOYKE BH3HAYATH 1X Ha CBiH po3cyl,
BpPaXOBYIOYH MICIIEBI YMOBH, MOKITUBOCTI i OOCTaBHHU.

VY mporpaMi He 3a3Ha4€HO PO3MONINT TOAMH 3a TEMaMH. 3apajd JOCATHEHHS 3alUIaHOBaHMX PE3YJbTaTiB
HABUAHHS yYUTENlb Ma€ MPaBO CaMOCTIMHO BH3HAYaTH 4ac, HEOOXiTHWH JJIs BUBYCHHS TEM, 3Ba)KAlOUW HA YMOBHU
(hyHKITIOHYBaHHSI HABYAIHHOTO 3aKiIaay 1 HaBYAIbHI MOMKJIMBOCTI YUYHIB. YUHTEIh TaKOK MOXKE OOIPYHTOBAHO
3MIHIOBAaTH TOPSJIOK BUBYEHHS TEM 1 OKPeMHUX MHUTaHb Yy MeXax OTHOro kiacy. [lepeHeceHHsT BUBUCHHS TeM i3
OJIHOTO KJIacy A0 1HIIOTO HE T03BOJISETHCA.



7 knac
51 roa, 1,5 rog Ha THXKIEHD

OuikyBaHi pe3yJabTaTu
HABYaJIbHO-II3HABAJLHOI JiJILHOCTI

3MicT HaBYAIBHOTO MaTepiaay

IIpakTH4yHa YacTHHA

Beryn

Y4yeHb/yueHNIA

3HAHHEBHI KOMIIOHEHT

Hazueae naboparopHuii  mocyn i
OCHOBHE 00JIaIHaHHA KaOiHEeTy XiMii;
3Ha€ i po3ymic TpaBHIIA TIOBEIIHKN YYHIB
y XimiuHOMYy KabOiHeTi Ta TpaBmia
Oe3neku mij yac poboTu 3 1abopaToOpHIM
MOCYAOM 1 00NaHaHHAM KaOiHeTy XiMii;
ROACHIOE TIpU3HAYEHHS J1abOpaTOpHOTO
nocyay Ta obnagHaHHs KabiHeTy Ximii.
JisiIbHiCHM A KOMIIOHEHT

6UKOHYe  HalWmpocTimi  jaboparopHi
omeparii 3 BHKOPHUCTaHHSIM OOIaHAHHS
KabiHeTy XiMii 3a BKa31BKOIO BUUTEIS,
00mpuUMy€EmMbC HpaBHJ  MOBEIIHKH
VYHIB y XIMIYHOMY KaOiHETI Ta IIpaBHII
Oesmeku i yac poboTu 3 1aboparopHUM
MOCYIOM Ta oONMagHaHHAM KabiHeTy Ximil.
IiHHicCHMA KOMIIOHEHT

6UCII08II0€ CYOIHCEHHA TIPO 3aCTOCYBAHHS
XIMIYHMX 3HaHb Ta ICTOPII0 IXHBOTO
PO3BUTKY;  JIOUUIBGHICTh  MapKOBaHHS

Ximisi — mpupomHMYa HayKa.
PedoBuHN Ta iX IEpeTBOpEHHS y
HABKOJIMIITHBOMY CBITI.

Kopotki Bimomocti 3 ictopii
xiwmii. [IpaBuna moBeiHKN Y4HIB
y XiMi9YHOMY KaOiHeTi.

O3HaitoMIIeHHS 3
na0opaToOpHUM  TOCYAOM  Ta
oOnamHaHHAM KaliHeTy XiMmii,
MapKOBaHHSM HeOe3meuyHnx
peuoBuH. [IpaBuna Ge3neku i
yac po0OTH 3 IabopaTOpHUM
MocyIoM Ta  OONagHAHHIM
KabiHeTy XiMii.

JeMoHcTpanii
1. Bzaemomiss  xapuoBoi  comm
(HaTpiéi rimporeHkapOoHary) 3
OLITOM (BODHUM  PO3YMHOM
€TaHOBOI KHCJIOTH).

2. 3MiHa 3a0apBIICHHS TPUPOTHIX
IHAMKATOpiB Yy  CEpemOBHIII
NOOYTOBUX XiMiKaTiB i XapyOBUX
TIPOIYKTIB.

JlaGopaTopHi pocaigu

1. HocaimkeHHs OyJJOBH MTOITYM’s1.
2. O3HallOMJICHHS 3 MapKOBaHHSIM
HeOe3MmeuyHnx pEUOBUH (Ha
MpUKIIaai ToOyTOBHUX XiMiKaTiB).
IIpakTu4Hi podoTu

1. IlpuifoMr  TOBOIKEHHS 3
J1a00PaTOPHUM MOCYJIOM,
LITaTUBOM i HarpiBHUMHU
NpUIaJaMH. BukonanHus
HaWIpPOCTIMNX 1abopaTopHUX
orepartii.

HagBuajabHi npoekTn




HeOe3MEeYHNX PEUOBHH, SIKI BXOMAATH A0
CKJIa/Ty Xap4OBUX MPOIYKTIB i TOOYTOBUX
X1MIKaTIB;

pobumsp  6ucHo6Ku 1WOJ0 OC3MEYHOTO
BUKOPHUCTAHHSl PEUOBHH, 3 YypaxyBaHHIM
IXHBOTO MapKOBAHHS;

YCeI0OMII0€ TIPABO Ha BIACHWI BUOIp 1
NPUHHSTTS pilleHHS.

1. XimiuHi
Hac.
2. IcropyryHe 3HAUYCHHS BOTHIO.

pPCUOBHHHU  HABKOJIO

Hackpizni 3micmogi ninii

300pos’s i besnexa. I pomaodsncovka 8ionosioanviicme. Exonociuna 6esnexka i cmanuii po3eumox.
[IpaBuia noBeniHKM Y4HIB y XiMiYHOMY KaOiHeTi. O3HaHOMIICHHSI 3 MApKOBAaHHAM HEOE3MECUYHUX PEUOBHUH.

Tema 1. Ilouarkosi XiMiuHi MOHATTA

Y4yeHb/yueHH LA

3HAHHEBMII KOMIIOHEHT

Ha3ueac XiMiuHI eleMeHTH (He MeHIIe
20-tn) 3a Cy4acHOO HayKOBOIO
YKPaiHCHKOI0 HOMEHKJIATYPOIO, 3aIlUCy€
iXHI CUMBONM; HaWMOIIUPEHINT XiIMIYHI
€JIEMEHTH B TIPHPOI;

HagoOumv  RPUKIAOU  TPOCTHX 1
CKIIATHUX PEYOBHH, XIMIYHUX SIBHI Y
MPUPOJII Ta OOYTI;

noAcCHIOE  3MICT  XIMIYHHX  (opmyd,
CYTHICTh 3aKOHYy 30€peXeHHS Macu
PEUYOBUH, PIBHSHB XIMIYHUX peaKIliil.
HistIbHiCHU A KOMIIOHEHT

po3piznac  (i3WUHI  TiNa, PEYOBUHH,
Marepiany, (i3uyHi Ta XiMiUHI SBHIIA,

@izuuni  Tima.  Marepianu.
PeuoBunu. Mosnekynu. ATomu.

Ak BUBYAIOTb  PEYOBHUHU.
CrioctepexxeHHs i eKCIIEPUMEHT Y
Ximil. @i3uyHi  BIIACTHUBOCTI
pedoBuH. YmcTi peyoBHHH i
cymimi (OZHOpiAHI, HEOXHOPIAHI).
Criocobu po3aineHHs cyMilien.

XiMiyHI €JIeMEHTH, IXHI Ha3BH 1
cuMBoIK. [lommMpeHicTh XiMiYHUX
€JIEMEHTIB y TPUPOLII.
Oznariomends 3 IlepiogumaHOoIO
CHCTEMOIO XIMIYHUX EJIEMEHTIB.

Maca aroma. ATOMHa OJUHHUIISL
Macu. BigHocHI aromMHI Macu
XIMIYHUX €JIEMEHTIB.

Po3paxynkosi 3apaui

1. OOGunciaeHHs BIJIHOCHOI
MOJICKYJISIPHOT MacH PEUYOBHHM 3a
i hopmymoro.

2. O0OuuciaeHHsT MacoBOi YacTKHU
€JIeMEHTA B CKJIAJHIN PEeYOBHHI.

3. OOuKCIIEHHST MacH eJIEMEHTa B
CKJaIHIA pedoBHWHI 3a HOrO
MAacOBOIO YaCTKOIO.
JdeMoHcTpanii

3. [lepionnyna cucreMa XiMiYHUX
€JIEMEHTIB.

4. 3pa3Kku MeTaJiB 1 HEMETaiB.

5. [locmia, mo idIOCTPyE 3aKOH
30epeeHHs  MacH  PEYOBUH
(peanpHUI 200 BipTyallbHUN).




¢i3uyHi Ta XiMI4HI BIACTUBOCTI PEUOBHH,
YUCTI PEYOBMHU 1 CyMimm, mpocTi #
CKIIagHI  PEYOBHMHW,  METANiyHI  Ta
HEMETaNIYHI eJIEMEHTH, BUKOPUCTOBYIOUH
nepioguyHy  CHUCTEMY;  MeTaiu i
HEMETaJIH, aTOMHU, MOJICKYJIH;
cnocmepizae XiMiuHiI i Qi3MUHI ABHIIA;
Oonucye SKiCHWA 1 KUIbKICHUH CKJIaj

pEUOBMH 3a XIMIYHUMH (OpMYNIaMu;
SBHINA, SAKI CYINPOBOKYIOTh XIMidHI
peaxuiii;

suxopucmogye llepionuyHy cucTeMy K
JIOBITKOBY Il BHU3HAYEHHS BiTHOCHOL
aTOMHOT MacH eJIEMEHTIB;

ckaaoae Ghopmynu OIHAPHUX CHOIYK 3a
BaJIEHTHICTIO €JIEMEHTIB, IJ1aH
PO3IiNIEHHS CyMilleid;

6U3HAUAE BAICHTHICTh CJCMCHTIB 3a
(hopmyiraMu OiHAPHHX CIIONYK;

00uuCcI0c BITHOCHY MOJICKYIISIPHY Macy
peuoBuHM 3a 11 (OPMYIIOI; MacoBYy
YaCcTKy €JIEMEHTa B CKIIaJIHIN pEYOBHHI Ta
Macy eJIeMEeHTa B CKJIQJHIM pEeYOBHHI 3a
HOro MacoBOKO YacCTKOIO, oOWpawoud i
0OTpYHTOBYIOUH CIIOCIO PO3B’sI3aHHS;
0ompumyembca NPABUI TTOBEIIHKA yIHIB
y XiMiYHOMY KaOiHeTi Ta mpaBuII Oe3MeKH
i1 9ac poOOTH 3 TaOOPATOPHHUM HOCYIOM

XiMiuHI  (QOpPMYTH PpPEUOBHH.
IIpocti Ta ckIagHi pPEYOBUHMU.
BbaraTtoMaHITHICTH PEIOBHH.

Meranu 51 HEMETaJU.
MertaniuHi Ta HEMETalivH1
eJIeMEHTH.

BanentHicth XIMIYHUX
enementiB. CknamanHs Qopmyi

OiHapHUX CITONYK 33 BAJIEHTHICTIO
€JIEMEHTIB. BuszHaueHHs
BaJICHTHOCTI €JIEMEHTIB 3a
¢dopmynamMu  OiHapHHX CIIONYK.
Bignocra wmomekynmspHa Maca, il

00YHCIIEHHS 3a XIMIYHOIO
hopmyroro.

MacoBa 4dYacTka e€JIeMCEHTa B
CKJIQJIHIN PEYOBHUHI.

dizpuni W XIMIYHI  ABUINA.
XiMiuHi peakIii Ta sBHUIIA, MO iX
CYyIPOBOJIKYIOTb. XimiuHi
BJIACTHBOCTI PEYOBHH.

3aKoH 30epeKeHHS ~ MacH
pEUYOBMH T  Yac  XIMIYHHX

peakmiil. CxeMa XiMi4HOT peakiiii.
XiMiuHI piBHSHHSL.

JlabopaTtopHi nocaign

3. OzHatfiomyieHHS 3 (DI3MYHUMU
BIIaCTUBOCTSIMH pedoBHH. Ommc
crocrepexens. DopmynroBaHHA
BHCHOBKIB.

4. O3nafiomyieHHsT 31 3pa3KaMu
MPOCTHX 1 CKIIAJJHUX PEYOBHH.
5-9. ocmimKeHHs XIMIYHHAX
peaKIiif, 10 CYHIpPOBOIKYIOTHCS

BHIUJICHHSM Ta3y, BUIAJaHHSIM
ocaay, 3MIiHOK  3a0apBJICHHS,
IIOSIBOIO 3amnaxy, TEILIOBUM
edexTom.

IIpakTuyHi podoTn

2. Pozginenss cymimeii.

3. Hocmimkenas  pisuaamx i
XIMIYHUX SBHI Ha MPHKIaax
MOOYTOBUX XiMiKaTiB i XapyoBHX
MIPOYKTIB.

JomamHiii ekcnepuMeHT

1. B3aemoniss xap4yoBoi comm i3
COKOM KBaIICHO] KaIyCTH,
JIMMOHHOIO KHUCJIOTOI0, Ke(hipoM.
HaBuanbhi npoexkTn

3. XiMiyHi sIBUIIA Y TPUPOII.

4. XiMiuHi sBHUIIA Y TIOOYTI.

5. BukopuctanHg XIMIYHHX SBHII
y  XyOOXHIA  TBOpYOCTI  #




1 oOnagHaHHAM KaOiHeTy XiMii;

6UKOHYe  HalWmpocTimi  j1aboparopHi
omepamii 3  HarpiBaHHS  PEYOBHH,
PO3IiNeHHS CyMileid;

HinHicHMi KOMIOHEHT

yceioomnroe HEOOXITHICTh 30epeKeHHS
BJIACHOTO 3I0pOB’S 1 JOBKULIA mpHU
BUKOPHUCTaHHI XIMIYHUX PEUOBUH;
GUCN08TII0E cyoscennn po
0araToMaHITHICTh PEYOBHH Ta 3HAYCHHS
3aKOHY 30€pe)KECHHS Macu PCUOBUHU;

eUpOONAE  61ACHI  CMAGNEHHA IO
TIPUPOH K HAWBUIIOI ITIHHOCTI;
pooumbs GUCHOGKU Ha OCHOBI

CHOCTEPEKEHD (33 JJOMOMOI'OK) BUYUTEIIS).

HapOJIHUX peMeCIIax.
6. PeyoBuHu 1 XiMiuHI gBHIIA B
JTepaTypHUX TBOPAxX 1 HAPOTHIN
TBOPYOCTI.

300pos’s i besnexa
Be3neune MOBOKEHHS 3 pEUOBUHAMH,

Hackpizni 3micmogi ninii

Hionpuemnugicmo i ghinancosa epamomuicmo
3akoH 30epekeHHs MacH PEUOBHH ITiJT 9ac XIMIYHUX peaKIliil.
Po3B’s3yBaHHS po3paXyHKOBHX 3334 338 TEMOK «MacoBa yacTKa eJIeMEHTa B CKIIaIHI PEYOBUHIY.

Tema 2. KnceHb

Y4eHb/yueHn A

3HaHHEBUIT KOMIIOHEHT

HA3UGAE CKII]] MOJICKYJ KHCHIO, OKCHUJIIB,
AKICHUH Ta KUTbKICHUH CKJI1a] MOBITPS;
HAB00UMb NPUKIAOU OKCHUJIIB, DPEaKIii
PO3KIIay 1 CIIOTyYCHHS,

[oBiTps, #ioro ckmaf.

OkcureH. ITommpeHicTh
Oxcureny B mpupoxi. Kucenn,
CKIIaj foro MOJIEKYJIH,

MOMIUPEHICTh Y mpuponi. Piznysi
BJIACTUBOCTI KHCHIO.

JeMoHcTpanii

6. JloOyBaHHA KHCHIO 3 TiJpOTeH
MIEPOKCHUTY.

7. 30upaHHs KHUCHIO BUTICHCHHSM
MOBITPS Ta BUTICHEHHSIM BOJIH.

8. JloBeeHHS HasSBHOCTI KHCHIO.




NOACHIOE CYTh Dpeakmii po3kiIagy i
CIIONMYYEeHHS,  TPOIECiB  OKHWCHEHHS,
K0J1000iry OKCHTEHY.

HistIbHiCHU A KOMIIOHEHT

PO3PI3HAE TIPOIIECH TOPIHHS, TOBUILHOTO
OKWCHEHHS, TUXaHHSI, PEaKIlii po3KiIamy i
CIOJIy4YEHHS;

onucye  mommupeHictb  OKcureHy B
MpHUpoi; Horo (hi3MdHI BIACTHBOCTI;
XxXapakmepu3zye  XiMIi94HI  BJIACTUBOCTI
KHCHIO;

aHa1i3ye YMOBU TIPOLIECIB TOPIHHS Ta
MOBIJILHOTO OKMCHEHHS;

CKladae PIBHSHHS peakuiii: noOyBaHHS
KHCHIO 3 TiIpOTeH MEpPOKCUAY; KHUCHIO 3

BOJTHEM, BYIJIELIEM, CIpKOIO, MarHiem,
3a1i30M, MIJJI0, METaHOM, TiJPOreH
cynbgizom;

SUKOPUCIMOGYE TTADOPATOPHUI TIOCYH JJIs
noOyBaHHS (3 TiAPOTEH TMEpPOKCHAY) 1
30MpaHHs KUCHIO;

6U3HAYAE HASIBHICTb KHUCHIO IOCIITHUM
MTUISIXOM;

00MPUMYEMbCA 3AMO0DKHUX 3aXOMIB i
Yac BUKOPHCTAHHS TMPOIECIB TOPIHHS,
IHCTPYKIii 100 BUKOHAHHA XIMIYHHAX
MOCTIMIB Ta TMpaBWi O€3MeKH I dYac
poOOTH B XiMIYHOMY KaOIHETI.

JoOyBauHs KHCHIO B
naboparopii (Ha TIPUKITAT]
TIIPOTeH TEPOKCHUIY 1 BOAM) Ta
MIPOMHUCIIOBOCTI. Peakiis
pO3KIIay. Ionsrrsa po
karamizatop. Crmocobu 30mupaHHS
KMCHIO. JloBemeHHS HasBHOCTI
KHCHIO.

XiMigHI BIACTHBOCTI KHCHIO:
B3a€MOIiS 3 MPOCTUMHU
pedoBuHamu  (ByIJICIlb, BOJICHD,
cipka, MarHid, 3ali30, MiJp).
Peaxkrtist criomydeHHs.

ITonsTTs npo
OKHCHEHHS (TOpiHHS,
OKWCHEHHS, UXaHH).

YMoBHu BUHUKHEHHS Ta
MIPUITMHEHHS TOPIHHSL.

Bzaemomisa KHUCHIO 31
CKJIQJIHUMH PpeYOBHHAMH (ITOBHE
OKHUCHCHHS  METaHy, TiIPOreH
cynbdiny).

Konoobir Oxcureny B
PUPO/I. O30H. [Ipobnema
YUCTOTO TOBITPSA. 3aCTOCYBaHHS
Ta 6i0JIOTiYHA POJTH KUCHIO.

OKCHJIH,
MHOBUILHE

9. CnantoBaHHs
CKJTaJIHUX PEUYOBHH.
IIpakTu4Hi podoTu
4. NoOyBaHHA KHUCHIO 3 TiIpOreH
MEPOKCUAY 3  BHKOPUCTAHHSIM
pi3HUX OioyoriyHMX
KaTai3aropiB, JOBEIEHHS WOTO
HasBHOCTI.

HaguaJibHi npoexTH

7. Ilpobnema 3a0pyTHEeHHS
MOBITPSI Ta crocoou
pPO3B’sA3yBaHHA ii.

8. [omimmmieHHsT CTaHy TOBITPS Y
KJIACHIH KIMHATI IiJ] Yac 3aHATh.

MPOCTUX i




HinHicHMi KOMIOHEHT

00IPYHMOBY€ 3aCTOCYBaHHS KHCHIO;
ouin€ 3HAYCHHS KHCHIO B
JKUTTENISUTBHOCTI  OpraHi3miB, O030HY B
armocepi; BIUTUB IisUIPHOCTI JIFOAWHU Ha
CTaH TOBITPS;

YCGIOOMIIIOE  HACTIIKA  HEOE3MeYHOro
[IOBO/DKEHHS 3 BOTHEM, BiAIOB1AAILHICTE
3a 30epeXeHHs TOBITPS Bif IIKiIUIMBAX
BUKHWIIB.

Hackpizni 3micmogi ninii
Tpomaosancevka 8ionogioanvricmo
YMOBU BUHUKHEHHS Ta IPUIIMHEHHS TOPIHHA.
300pos’s i besnexa
Besneune moBomKeHHS 3 pEHOBHHAMH.
Komnoo6ir Oxcureny B npupomi. O308. [Ipobnema grctoro mositpsi.
Exonociuna besnexa i cmanutl po36umox
Ckunaz noBiTps. [Ipob6iema yrcToro moBitpsi.
3acTocyBaHHs Ta 010J0T1YHA POJIb KUCHIO.
[ToHATTS PO OKUCHEHHS (TOPIHHS, TTOBIIFHE OKHUCHEHHS, TUXAHHS ).
Hionpuemnusicmo i gpinancosa epamomuicmo
[Ipobnema yrcToro moBiTpsI.
[ToHATTS Ipo KaTaizaTop.

Tema 3. Bona
Y4enb/yuennus Boma, ckian Monekynd, | Po3paxynkosi 3apaui
3HAHHEBHII KOMIIOHEHT NOUIMPEHICTh Yy TnpHpoxdi, ¢i3uuHi | 4. O0uncieHHs MacoBOi YacTKH,
Ha3ueae CKiag MOJICKYIIU BOIY; BIIacTUBOCTI. Bona — po34nHHUK. MacH PO3YMHEHOI PEYOBUHH, MACH
HABOOUMb npuKIaOU BOJHUX Po3umH 1  ¥HOro KOMITOHEHTH: | 1 00°’€MY BOJW B PO3YHHI.




PO34HHIB; (POPMYIH KHUCIOT i OCHOB.
JissabpbHiCHHIT KOMIIOHEHT

Onucye TIOMHPEHICTh BOAW Y MPUPO,
(bi3u4HI BIACTUBOCTI BOAM;

PO3DI3HAE PO3UMHHUK 1 PO3UHMHEHY
pEUOBUHY;

CKJla0a€e PIBHSAHHS peaklid BOaU 3
KaJbIliil OKCHIOM, HATPId OKCHIIOM,
dochop(V) oxcumom, Kapbou(IV)
OKCHJIOM;

00uucae MacoBy 4YacTKy 1 Mmacy
PO3UMHEHOI PEYOBUHH, Macy i 00’eM
BOOIM B  pO34uWHi, oOuparoum i
OOIPYHTOBYIOUH CIIOCIO PO3B’s3aHHS;
6U2OMOGNAE PO3UMHH 3  IIEBHOIO

MacOBOIO YaCTKOIO PO3YMHEHOT
pEYOBUHU;
po3nizHae IOCILIHAM LIJISIXOM

KHCJIOTH 1 JTyTH;

euKopucmogyc 3100yTi 3HAHHSI Ta
HaBUYKK B MOOYTI AJIs paliOHATBHOTO
BUKOPHUCTAHHS BOAM Ta 30CpEeIKCHHS
JIOBKIJLJIS,;

607100i€¢ €NEeMEHTapHUMHU HaBUYKAMU
OUUINCHHS BOJM B JOMAIIIHIX YMOBaX;
IinHicHM# KOMIIOHEHT

00rpyHmogy€e 3HAUCHHS PO3YUHIB Yy
MPHUPOJII TA KUTTI JTIOAWHM,

PO3YMHHUK, pO3YMHEHA PEYOBHHA.
KinpkicHU#T ~ ckilafy ~ pO3UYMHY.
Macoga yacTka PO3YHMHEHOL
pedoBUHU. BHTOTOBNIEHHS PO3YMHY.
B3aemoziss Bomm 3 OKCHIAMH.
TIOHATTS TPO KHUCJIOTH M OCHOBH.
[MoHATTS PO IHAMKATOPH.
3HaueHHs BOIU 1 BOJHHX PO3YMHIB Y
TPUPOAI Ta KUTTI monuHu. KucnoTtHi
momri. IIpobmema  9mcTOi  BOIM.
OxopoHa BOJOWM Bij 3a0pyIHCHHSL.
OunieHHss BOAM Ha BOJOOYMCHHX
CTaHIIIAX Ta B JIOMAIIHIX YMOBax.

JdemoncTpauii

10. BuroroBneHHss pO34MHIB i3
MEBHOIO  MacoBOIO  YacCTKOIO
PO34YMHEHOI PEUOBUHU.

11. B3aeMoniss KanbIiii OKCHIY 3
BOmor0. BumpoOyBaHHS BOXHOTO
po3urHy ~ H00yTOi  PEYOBHHH
1HINKAaTOPOM.

12. B3aemomist kap6oH(1Y)
OKcHIy 3 Bozoio. BumpoOyBaHH:
BOJHOTO PO3UHHY no0yToi
PEUOBHHHM 1HIMKATOPOM.
JlaGopaTopHi mociaigu

10. BunpoOyBaHHs BOJTHUX
PO3YMHIB ~ KHCIOT 1  JIyriB
IHIUKaTOpaMHu.

IIpakTuyHi podoTn

5. BurotoBieHHs BOJHHUX
PO3UHMHIB 13 33JJaAHUMH MaCOBHMH
YacTKaMH PO3YNHEHHUX PEUOBHH.
JomamHiii ekcnepuMeHT

2. OuwieHHs 3a0pyIHEHOI BOIU
3a JIOTIOMOT OO BJIACHOPYY
BHUIOTOBJICHOTO (DUIBTPY.
HapuanbHi npoexkTn

9. JlocaigKeHHST SIKOCTI BOAM 3
PI3HUX JKEpelL.

10. JocmimkeHnHs Gbi3HYHUX i




OUiHIOE POIIb BONIU B KUTTEISUIBHOCTI XIMIYHUX BJIACTUBOCTEN BOJIH.

OpraHi3MiB; 11. Conocobu ouuIlIEHHS BOOU B

GUCI0BIIOE  CYOYCEHHA TIPO BIUIUB mooOyTi.

NUSIBHOCTI  JIFOMUHM ~ HAa  YUCTOTY 12. 36epeskeHHs YUCTOTH BOIOIM:

BOJIOWM Ta  OXOPOHY iX Bix PO3B’s13yBaHHS POOJIEMH y Bariit

3a0pyIHEHb; MiCIIEBOCTI.

6i0nogioanvHo cmagumscs bi(s) 13. Exosioro-eKoHOMiYHHI TIPOEKT

30epeKCHHS BOIHUX PECYPCIB. «30epiraroun BOAy — 3a0IIa/KYIO
DOIMHHUI OIOIKETY.

Hackpizni smicmogi ainii

Tpomaosncwvka 6ionosioanvricmo

OunnieHHst BOAY HA BOZOOYMCHUX CTaHIIAX Ta B JOMAIIHIX YMOBax.
300poe’s i besnexa

XiMiuHi BJIaCTUBOCTI BOJIH.

KucnorHi gom.
Exonoziuna b6esnexa i cmanuii po3eumox

[Ipobnema umncroi Bogu. OXopoHa BOJONM Bif 3a0pyTHEHHS.

3HaueHHs BOJM 1 BOAHUX PO3YMHIB Y IPUPOAIL Ta KUTTI itoguHKu. KucmoTtHi gomii.
Hionpuemnugicmo i ghinancosa epamomuicmo

OunineHHs BOOY Ha BOZOOYMCHUX CTaHLIAX Ta B JOMAIIHIX YMOBax.

OxopoHa BOJIOWM BiJ| 3a0pyIHEHHS.

Po3B’sa3yBaHHs pO3paxyHKOBUX 3aa4 32 TEMOIO «MacoBa 4acTKa PO3UMHEHO PEYOBUHIY.

OpienToBHi 00’ekTH eKkckypceiil. XimiuHi mabopaTopii NMPOMHCIOBHX 1 CLIBCHKOTOCIIONAPCHKUX ITiITPHEMCTB,
HayKOBO-JIOCJTITHAX 1HCTUTYTIB, BHUINIMX HaBYAIBHHUX 3akianiB. [loxkexxHa gactuHa. BomooumncHa craHiis. AmnTexa.
Kpaeznaunit my3sei.



8 kaac
68 200, 2 200 Ha mudcOets

OuikyBaHi pe3yJbTaTu
HABYAJbLHO-III3HABAJBLHOI TiSJILHOCTI

3MmicT HAaBYAJILHOTO MaTepiaxy

HpaKTI/I‘lHa yacTuHa

IloBTOpEeHHS HAWBAKJIMBIIIINX

NHUTaHb Kypcy Ximii 7 Kjaacy

Yuenb/yueHnuus

3HAHHEBUIA KOMIIOHEHT

Ha3ueae XiMiuHI elleMEHTH (HE MCHIIE
20-TM) 32 Cy4YacCHOIO  HAyKOBOIO
YKpaiHCHKOKO HOMEHKIJIATYPOIO, 3aITUCYy€
1XH1 CHMBOJIH;

HagoOump npuxaaou GopMyl i Ha3B
npocTux (Meraym 1 HeMmeTand) i
CKJIagHUX (OKCHJIB, OCHOB, KHCJIOT)
PEUOBHH; PiBHSAHb peakuiii: m00yBaHHA
KHCHIO 3 TiJ[pOT€H TEepPOKCHIy i BOIU;
KHCHIO 3 BOJHEM, BYIJICLIEM, CipKOO,
MartieM, 3ajli3oM, MIAAI0, METAaHOM,
rigzpored cymb(higoM, BOOU 3 KaJbIii
okcuaoM, Harpiii okcuaoM, dochop(V)
okcuaoMm, kapooH(IV) okcumom; peakuiit
PO3KJIamy i CIIOMyUYESHHS.

JlisjabHiCHHIA KOMIIOHEHT

00uUCI0E BITHOCHY MOJICKYISIDHY Macy

HaiiBa)kuBiiii XiMi4H1 ITOHSTTSI.

[pocTi ¥ ckiIaaHi PEHOBUHN
(xucenn, Bona). Peakuii po3kiay,
CIIOJTYYEHHS.

00unCIEHHS 3a XIMIYHOIO
hopmyoro.

MacoBa dJacTka elIeMEeHTa B
CKJIaJIHIi PEHOBHHI.

Bignocra MonekynspHa Maca, ii




peuoBnHM 3a i (OpPMYIOI0, MacoBy
YaCcTKy eJIeMeHTa B CKJIA/IHI PEYOBHHI.
IinHicHM KOMIIOHEHT

KpUmMu4HoO Cmagumscsa 10 BIACHUX
3HaHb 1 YMIHB 13 XiMii.

Tema 1. BynoBa atoma. Ilepionnunuii 3aK0H i nepiognyHa cucTeMa XiMivYHHUX eJIeMEeHTIiB

YdeHn/yuyeHUIs
3HAHHEBUIA KOMIIOHEHT
dhopmynioe iepiogUIHUIN 3aK0H;

3anucye: eneKkTpoHHI Ta rpadivHi
enlekTpoHHi  ¢opmynu  aromiB 20
XIMIYHUX €JIEMEHTIB;

ROACHIOE MepioNYHICTh 3MIiHU

BJIACTHBOCTEH XIMIUYHUX eJleMeHTIB (Ne
1-20); 3aexHiCTh XapakTepy eJIeMEHTIB
Ta BIACTHBOCTEH iXHIX CIIOIYK Bix
€JICKTPOHHO1 OyZIOBH aTOMIB;
Haeooumsp npuxaaou
IHEpTHUX EIEMEHTIB, FaJIOTCHIB.
JistIbHiCHUA KOMIIOHEHT

JTY)KHUX,

KopoTki icTopwdHi BiOMOCTI TIpO
cnpobn  kiacudikamii  XiMIYHHX
enementiB. [loHATTS Tpo JyXHi,
IHEepPTHI eJIEMEHTH, TaJOTCHH.

bynosa aroma. Ckmajg aroMHHX
saep  (OpOTOHM 1 HEUTPOHM).
IIporonne uucno. Hyknonne wuucio.
bynoBa  enexkTpoHHHX  00OJIOHOK
aroMiB XiMiyHHX enemeHTiB Ne 1-20.
Cran €JIEKTPOHIB y aToMi.
Enextponni opOitani. Eneprermuni
piBHI Ta miApiBHI; X 3aMOBHEHHS
CJIEKTPOHAMH B aroMax XiIMiYHHX
ernemeHTiB Ne 1-20. EnexrtponHHi Ta

JemoncTpaii

1. [epiognuna cucTema
XIMIYHHX €JIEMCHTIB (IoBra 1
KOpOTKa (hOpMH).
2. Mopneni
(BipTyansHi 3D).
3. ®opmu €JIEKTPOHHUX
opbOitaneit (BipryansHi 3D).
HaBuanbhi npoexkTn

1. I3 icTopii  BIAKPUTTA
MIePIOTNIHOI CHCTEMH XiIMIYHUX
€JIEMCHTIB.

2. ®opmu llepiognunoi cucremu
XIMIYHUX €TIEeMEHTIB.

aToMiB

PO3DI3HAE aTOMHE SIpO, CJICKTPOHH, | rpadiyni  enekTpoHHi  dopmynu | 3. XimiuHi €IeMEHTH B
MIPOTOHHU, HEUTPOHU; Tnepioan (Benuki i | atomiB ximiunux enementiB Ne 1-20. | miTeparypHux TBOpax.

Mmami), romoBHi (A) Ta mobiuni (b) | [loHsTTs mpo paxiyc aroma. 4. likaBi ictopuuHi Qakta 3
M TPyITH MIeP1OTUIHOT CHCTEMU; Ilepiommunmit = 3akoH  JI. 1. | BIiZKpUTTS 1 TIOXOIKEHHS HAa3B
METaJIiYHi Ta HEMETAIIYHI CJICMCHTH; Menneneepa (cy4acHe | XIMIYHUX €JICMECHTIB.
Xapakmepu3ye CKIaa aroMHHUX spep | ¢opmymoBaHH:). [epiognuna

(KiTBKICTH  MPOTOHIB 1 HEHTPOHIB), | cHcTeMa XIMIYHHMX  €JIEMEHTIB, i

PO3IOJIII €JIEKTPOHIB (3a | cTpykrypa.




C€HEPreTUYHUMU PIBHSIMH Ta
migpiBHAMH) B aromMax mepmmx 20
XIMIYHHUX €JIEMEHTIB; XIMIYHUN €JIeMEHT
(Ne 1-20) 3a 0Oro TMONOXKECHHSIM Y
NepioguyHii cucrtemi, 3MiHM paliyciB
aToMiB y Tepiogax 1 marpymax,
MeTaJTIYHUX i HEMETaIIYHUX
BIIACTHBOCTEH €IIEMEHTIB; CTPYKTypy
MepioAnyHOi cucTemMu (MEpioan: BENUKi
i maui, rpynu i miarpynu (A i b);
ananizye iudopmailio, 3aKiajcHy B
MIEPIONUYHIA CHUCTEMi, Ta BUKOPHCTOBYE
1 I XapaKTepUCTUKH  XiMIYHOTO
CJIEMEHTA;

suKopucmogye iHpoOpMalio, 3aKiaeHy
B TIePIOIMIHIM crcTeMi, TUTS
Kjacudikailii eJIeMeHTIB (MeTalidHui
abo HeMeTaliyHWH), Ta BU3HAYECHHS
IXHBOT BaJIEHTHOCTI, KIacudikarii
MIPOCTUX PEYOBHH (MeTaa abo HeMeTa).
HinHicHNii KOMIIOHEHT

yceioomaroe 3HAYEHHS npuiiomy
kimacudikarii B HayIIi;
00rpynmogye (hizuuny CYTHICTh

MIEPiOIUIHOTO 3aKOHY;

OUiHIO€ 3HAYCHHS TIEPIOJUIHOTO 3aKOHY
SIK OJHOTO 13 QyHIaMEHTaIbHUX 3aKOHIB
PUPOJIH.

XapakTepucTHKa XIMIYHHX
enemeHTiB Ne 1-20 3a iXHIM MicIieM y
MepioaUYHIN cucTeMi Ta OyIOBOIO
aroma.

3Ha4YEHHS NEPIOUIHOTO 3aKOHY




Hackpizni 3micmogi ninii

Ilionpuemnusicms i ghinancosa epamommicmo

3HaYCHHS NEPIOANIHOTO 3aKOHY

Tema 2. Ximiunuii 3B’130K i O0y10Ba pe4yoBMHHI

Y4enn/yuyennust

3HAHHEBUI KOMIIOHEHT

Ha3ueac BUAW XIMIYHOTO 3B 53Ky, THITH
KPHUCTANIYHHUX IPATOK;

HaAgoOuUmMy  NpuKkAAOU  CIONYK i3
KOBAJICHTHHUM (TIOJISIPHHUM 1 HETIOJSIPHUM)
Ta HOHHHM XIMIYHUMH 3B SI3KaMH,
ATOMHHUMU, MOJICKYJISIPHUMU Ta HOHHUMU
KPUCTAIIIYHIMH TPaTKaMHU;

nosAcH0OE YTBOPEHHS HOHHOTO,
KOBaJICHTHOTO (monsipHOTO i
HETOJSPHOTO) 3B'S3KIB.

JlinjabHiCHHIA KOMIIOHEHT

CKJ1a0a€ eNeKTPOHHI (HOPMYITH MOJIEKYT;
Xapaxkmepu3sye 0COOIUBOCTI
KOBAJIEHTHOTO Ta MOHHOTO 3B’S3KIB,
KPHUCTANIYHOT OYZIOBU PEYOBUH 3 PI3HUMH
BUIaMH XiMIYHOTO 3B'SI3KY;

6u3Hauae BUI XIMIYHOTO 3B’SI3KY B

THUTIOBHUX BUTIA/IKAX, MIOJISIPHICTD
KOBaJICHTHOTO 3B'SI3KY;

npozHo3ye  Gi3UYHI  BIACTUBOCTI  Ta
MPaKTHYHE  BHUKOPHUCTAaHHSI  PEYOBUH

3a71€KHO BiJ BHUAY XIMIYHOTO 3B'SI3KY 1

[Mpupoma  XiMiYHOTO  3B’SI3KY.
EnexrponerarnBHicTh aToMiB
XiMiuHMX enemeHTiB. KopaneHTHMI
3B'S130K, Horo yrBopeHHs. [lonspuuit
1 HENOMAPHUN KOBaJICHTHHUH 3B’ S30K.

Enextponni  ¢dopMynn  MOIEKYI.
Woun. Mounwuit 3B’SI30K, MOro
YTBOpPEHHSI.

Kpucramiuai  rpatku.  ATOMHI,

MOJICKYJISIpHI Ta WOHHI KpHCTaJH.
3anexxHIicTh Pi3MYHUX BIACTUBOCTEH
PEYOBHH BiI THIIB KPHCTATIYHHX
IPaTOK.

JemoncTpanii

4. Mopemni KPUCTATIYHIX
IPaToOK Pi3HHUX THIIIB.

5. 3pa3Kku peYOBHH aTOMHOT,
MOJIEKYJISIpHOI Ta HOHHOT Oy/IOBH.
JlaGopaTopHi mociaiau

1. O3naifomyeHHsT 3 (Qi3HYHEMH
BJIACTHBOCTSIMH PEYOBUH aTOMHOI,
MOJIEKYJISIpHOT Ta HOHHOT OyIOBH.
IIpakTu4Hi podoTH

1. Hocmimkenus (hiznuHNX
BJIACTUBOCTEH PEUOBHH 3 Pi3HUMH
TUIIAMH  KPHUCTAJTIYHUX IPATOK
(Hampukman;:  LyKpy, KyXOHHOI
comi, rpadity).

HaguaJbHi npoexTH

5. BukopuCTaHHA KpHUCTaJiB Yy
TEXHII.

6. Kpucramu: xpaca i KOpUCTb.




THUITY KPUCTAJIYHUX TPATOK;
GUKOPUCMOBYE
€JICKTPOHETaTUBHOCTI
XapaKTePUCTUKH XIMIYHHX 3B'SI3KiB.
HinHicHNIA KOMIIOHEHT

00rpyHmogye NpUpoOIy XiMIYHUX 3B'S3KiB;
(hi3W4HI BIACTHBOCTI PEYOBHH 3aJIEKHO
BiJl TUIIB KPUCTAJIYHUX IPATOK;

pooump GUCHOGKU npo THUIT
KPUCTAJIYHUX IPATOK PEYOBHH Ha OCHOBI
BUJIY XIMIYHOTO 3B’SI3KY B HUX.

ITIOHATTS
TS

Hackpizni smicmogi ninii

Ilionpuemnusicmo i ghinancosa epamomuicms. 300poe’s i besnexa. Exonociuna besnexa i cmanuii po3eumox
ATOMHI, MOJIEKYJISIDHI Ta HOHHI KPUCTAJIH.

Tema 3. KinbkicTh pevoBunu. Po3paxynku 3a ximiunumu opmyiamMmu

Y4yenn/yueHuus

3HAHHEBUIT KOMIIOHEHT

Ha3usae OJIMHUIIIO BUMIpPIOBaHHS
KIJIBKOCTI PEYOBUHH, MOJSIPHUH 00’€M
ra3iB  3a HOPMaJbHUX YMOB, CTally
ABoraJipo;

nOACHIOE CYTHICTH (I3MYHOT BENUYMHU
KUTBKICTh PEYOBUHH.

JistibHiCHUHA KOMIIOHEHT

YCmMaHo6aI0€ B3a€EMO3B'30K MiX
¢biznuHIMH BEJIMYMHAMU (macoto,
MOJISIPHOIO Macolo, 00’€MOM, MOJISIPHHM
00’€MOM, KITBbKICTIO PEYOBHHH);

Kinpkicte pewoBunn. Monp —

ONVHHIA  KIJTBKOCTI  PEYOBUHH.
Crana ABorampo.

MousipHa maca.

3akoH ABoragpo. MonsapHuit
00’eM rasis.

BigHocHa rycTrHa ra3is.

Po3paxynkosi 3axaui

5. OOuuncieHHs MOJSIPHOI Macu
PEYOBUHH.

6. OOuuCIICHHS 4YHCIa YaCTUHOK
(aroMmiB, MoIeKyn, HOHIB) y TIEBHIH
KUTBKOCTI PEUOBHHH, Maci, 00’ eMi.
7. OOuuCIEeHHS 3a XIMIYHOIO
(hopmynor0o Macu maHOI KiIBKOCTI
PEYOBHHU 1 KITBKOCTI PEYOBHHH 32
BiZIOMOIO Maco}lo.

8. OOuuncrneHHs o00’eMy mEBHOI
Macd abo0 KITbKOCTI PEUYOBHHHU




00uUCHIOE  YUCIIO YaCTUHOK (aToMiB,
MOJIEKYJI, MOHIB) y TI€BHIH KiJIbKOCTI
pevyoBHHH, Maci, 00’€Mi; MOJSIPHY Macy,
Macy 1 KUIBKICTh PEYOBUHH; 00’€M JaHOi
Macu a0 KiNBKOCTI PEYOBHMHHU Ta3zy 3a
HOPMAaJIbHUX YMOB; BIJHOCHY TI'YCTHHY
razy 3a IHIOIAM Ta30M, oOWparoud i
OOIpYHTOBYIOUH CIIOCIO PO3B’s3aHHS;
IiHHicHU KOMIIOHEHT

pooums GUCHOBKU TIOAO 3HAYYIIOCTI
MaTeMaTHYHUX 3HAHb A7l PO3B’SI3yBaHHS
XIMIYHHUX 3a/7a4.

BiIOMOTO ra3y 3a HOpPMaJbHUX
YMOB.

9. OOuncneHHS 3 BHKOPUCTAHHSIM
BiZTHOCHOT I'yCTHHH Ta3iB.
JeMoHcTpanii

6. 3pa3ku PpPEYOBHH KITBKICTIO
peuoBuHH 1 Momnb (abo omHaKOBOT
KUTBKOCTI PEYOBUHH).

Hackpizni 3micmosi ainii

300pos’s i besneka. Exonociuna 6esnexa i cmanuii pozeumox. Iionpuemaugicmo i pinancosa epamommicme
Po3B’s13yBaHHs pO3paxXyHKOBHX 33134 33 JAHOIO TEMOIO.

Tema 4. OcCHOBHI KJIACH HEOPTraHIYHUX CIOJIYK

Yuenb/yueHnuus Knacudikaris HeopraHiyHux | Po3paxyHkoBi 3agaui

3HAHHEBUIA KOMIIOHEHT CIIOJIYK, ixH1 CKJIa] i | 10. PospaxyHkum 3a XIMIYHUMH
HaA3uea€e OKCUIW, OCHOBH, KHCIOTH, | HOMEHKJIATypa. PIBHSAHHSAMHU MacH, 00'emy,
aM(OTepHi TIAPOKCHIIU, CEPEeIHI COJi 3a @®i3uyHi BIACTUBOCTI OKCHJIB. | KITPKOCTI PEYOBHUHHM pEareHTIB Ta
CydyacHOI0  HAyKOBOIO  YKpaiHCBKOIO | XiMigHI BIACTHBOCTI OCHOBHHUX, | IPOMYKTIB PEaKIIii.
HOMEHKJIATypOIO; KHUCJIOTHHUX Ta amdotepuux | JAemoncrpanii

Hagooumsp npuxaaou OCHOBHUX, | OKCHJiB: B3a€EMOJisi 3 BOJOM, | 7. 3pa3ku OKCHIIIB.

KHCIOTHUX 1 aMQOTEepHHUX OKCH[IIB, | KHCIOTaMH,  Jyramu, iHmmMHA | 8.  B3aemomis  KuCIOTHHX 1
OKCHUTEHOBMICHUX 1 OE30KCHICHOBHX, | OKCHIIAMH. OCHOBHHX OKCHJIIB 3 BOJIOIO.

OIHO-, JBO-, TPHUOCHOBHHX KHCJIOT, ®i3uyHi  BIACTHBOCTI  KHUCIOT. | 9. 3pa3Ku KUCIIOT.

PO3YMHHHX 1 HEPO3UMHHUX OCHOB, | XiMiuHI B1acTUBOCTI KUCIOT: Aig Ha| 10. XimMiuHI BT1aCTUBOCTI KHCIIOT.
aM(OTEepHUX  TIOAPOKCHAIB,  cepenHix | immukaropu, B3aeMomis 3 Metanamu, | 11. 3pa3ku 0CHOB.




COJIEH.

JifjabHiCHUI KOMIIOHEHT

PO3pi3HAE HECONETBOPHI H CONETBOPHI
(KUCTOTHI, OCHOBHI, aM(OTEpHi) OKCUIH,
PO34YMHHI i HEPO3UWHHI OCHOBH, KHCIIOTH
3a CKIIaJIOM (OKCHTEeHOBMICHI,
0C30KCUTCHOBI) Ta OCHOBHICTIO (OIHO-,
IIBO-, TPHOCHOBHI), cepenHi coi; peakuii
3amimeHHs, 0OMiHy, HelTpai3aii;
Onucye TIONMHMPEHICTh TPEICTAaBHUKIB
OCHOBHHX KJIaCiB HEOPTaHiYHHUX CIIOIYK Y
TIPUPOII;

cknadae  XiMiuHI  GOPMYIH  OKCHIIB,
OCHOB, amM(OTepHHX T1IPOKCHIIB
(AmoMinito, 1[MHKY), KHCIOT, CepemHix
coJeit; PIBHSIHHS peaKIii, K1
XapaKTepU3ylTh XIMIYHI  BJIACTUBOCTI
OCHOBHHUX, KHCJIOTHUX Ta aMm(oTepHUX
OKCHJIIB; KHCJIOT, JYTiB, HEPO3UYMHHHX
OCHOB, aM(poTepHUX T1IPOKCHUTIB,
CepeIHIX coeii;

nopieHI0€ 332 XIMIYHUMU BIIACTUBOCTAMU
OCHOBHI, KHUCJIOTHI Ta aM(OTepHI OKCHIH,
JYTH 1 HEPO3YHHHI OCHOBH;
Knacughikye HeopraniuHi
KJIacamu;

xXapakmepu3ye TIOHATTS aM(OTEpHOCTI,
(hi3uyHi Ta XiMIYHI BIACTHBOCTI OKCHJIIB,

CIIOJTYKH 34

OCHOBHHMMH OKCHIAMH, OCHOBAMH,
consmu. Peakuis HeitTpanizanii. Pag

aKTUBHOCTI METAaJIIB. Peakiii
3aMimieHHst ¥ oOminy. 3axomu
Oesmekn mig vac pobotm 3
KHCJIOTaMH.

®di3uuHl  BIACTUBOCTI  OCHOB.
XiMi4yHi BIACTUBOCTI JIYTiB: Jis Ha
IHAWKATOPH, B3a€MOIIA 3
KHCJIOTaMH, KHUCJIOTHUMU
OKCHJIaMHU, COJISIMH. XimiuHi

BIIACTUBOCTI HEPO3YMHHUX OCHOB:
B3a€EMOIs 3 KUCJIOTaMH i
pO3KIIaaHHs BHACJIIJIOK
HarpiBaHHS. 3axomu Oe3meKu Imif
gac poOOTH 3 IyraMu.

XimMiuHi BJIACTUBOCTI
amM(OTepHHUX T1IPOKCHIIB:
B3a€EMOJIiS 3 KHCIIOTaMH, Jyramu (B
PO3UMNHI, IPH CIIABIISHHI).

®i3uyHi BIACTHUBOCTI CepemHix
CoNen. XimiuHi BJIACTHUBOCTI
CEepemHIiX COJICH: B3aeMomis 3
MEeTaJaMH, KHCIIOTaMH, JIyramH,
IHIIIMMH COJIIMH.

I'eneTnyni 3B’ SI3KH MIX
OCHOBHHMHU KJTaCaAMU HEOPTaHIYHUX
CITONTYK.

12. XimiuHi BIaCTHBOCTI JIyTiB.

13. JloOyBaHHs i XimiuHi
BJIACTUBOCTI HEPO3UYMHHHUX OCHOB.
14.  JoBenenHs amdoTepHOCTI
LUHK TiAPOKCUY.

15. Tabnumst poO3YMHHOCTI KHUCIIOT,
OCHOB, aM(OTEpHHX TiIIPOKCHIIB i
COJIEH.

16. 3pa3ku coneil.

17. XiMiuHi BIaCTUBOCTI COJIEH.

18. B3aemozisi Kajiblliii OKCUAY 3
BOJIOK0, JIOCTIDKEHHST  TOOyTOTO
pO3UHHY THIUKATOPOM,
NPOITYCKAaHHS BYIJIEKHUCIIOTO Ta3y B
PO3YHH, 110 YTBOPHBCH.
JladopaTophi qocaign

2. B3aemonis JIYTiB 3
KHCIIOTaMH B PO3YHHI.

3. B3aemomisa XJIOPUAHOT
KHUCJIOTH 3 METaJaMH.

4. B3aemonist  meramiB i3
COJISIMHU Y BOJHOMY PO3YHHI.

5. B3aemomis comeit 3 myramu
Y BOITHOMY PO3UHHI.

6. Peakmiss  oOminy — mix

COJIIMH B PO34YHHI




OCHOB, KHCIIOT, COJei, aM(pOTEepHUX
TiAPOKCHU]IIB;
YCMAHOBII0OE TEHETUYHI 3B’S3KH MK

IIPOCTUMHU i CKIIaIHUMHU pPCUOBHUHAMMU,

OCHOBHMMHM  KJIacaMH  HEOPTaHIYHUX
CIIONYK;
ofuucnioe 3a PIBHSIHHAMH  XIMIYHHX

peakmiii Macy, KiIbKICTb PEYOBUHH Ta
00’eM Tazy (H.y.) 3a BIJIOMOIO Macoro,
KUTBKICTIO PEYOBHHH, O0’€MY OIHOTO 3

peareHTiB  4M  OPOAYKTIB  peakii,
oOuparoun i OOTPYHTOBYIOUH  CIIOCIO
O3B’ I3aHHS;

BUKOpUCIMOBYE  CydaCHY  YKPaiHCBKY
HOMEHKJIATYpy OCHOBHHX KJIaciB
HEOpTraHIgHUX CIIOJYK; TaOINITIO

PO3YMHHOCTI KHCIIOT, OCHOB Ta COJICH TSI
CKJIaJjaHHSl PIBHSAHb XIMIYHUX peaKIiii;
THIIMKATOPH ISl BUSIBIICHHS

KHCJIOT 1 JITiB;

HJIGHy€ EKCIIEPUMEHT, IPOBOIUTH HOTO,
ommcye CIIOCTEPEKEHHS, pooUTH
BHCHOBKH;

npozHo3ye TiepedIr XIMIYHUX —peakiin

collel 1  KHCIOT 3  MeETaJlaMH,
BUKOPHUCTOBYIOUH pan aKTHBHOCTI
METAB;

Q0MPUMYEMbCA 3aI00DLKHUX 3aXO0IB i

[ommpenicts y mpuponi ta
BUKOPHCTaHHS OKCHJIIB, KHCIIOT,
OCHOB 1 cepenHix coyiei. Brums Ha
JIOBKLJIJIS 1 37I0pOB’SI JIOUHMY.

7. Po3B’s13yBanHs
eKCIepUMEHTAIBHOT 33734l Ha
MIPUKJIaIl peakirii oOMiny.
IIpakTu4ni podoTn

2. JlocmimkeHHS BIACTHBOCTCH
OCHOBHHX KJaciB HEOPTaHIYHHUX
CIIOTYK.

3. Po3B’s3yBaHHs
eKCIIepUMEHTAIbHUX 3a]1ad.
JomamHiii ekcnepuMeHT

1. His ©Ha cik Oypska 4H
YEPBOHOTOJIOBOT KaIyCcT!
JUMOHHOTO COKY, OLTY, PO34YHHY
Xap40Boi cony, MMJIBHOTO
pO3UUHY.

HaBuajibHi npoekTH

7. HeoprauiuHi pe4oBHMHH —

MpeACTaBHUKN OCHOBHHUX KJaciB y
OyHiBHUIITBI i IOOYTI.

8. XimMiuHUN# CKTa] i BAKOPUCTAHHS
MiHepaJliB.

9. BB XiMiYHUX CHOIYK Ha
JIOBKUIJIS 1 3MOPOB’ ST JIFOAMHH.




4yac poOOTH 3 KUCIIOTAMH 1 JIyraMu
PO038°A3y€  eKCIIEpUMEHTaNbHI  3a1adi,
obuparoun 1 OOIPYHTOBYIOYH CIIOCIO
pO3B’sI3aHHS.

HinHicHNIA KOMIIOHEHT

00IPYHMOBY€E 3aTCKHICTL MUK CKJIAIOM,
BJIaCTUBOCTSMH  Ta  3aCTOCYBaHHSIM
HEOPTraHIYHUX PEUOBHUH;

oyinlo€e  3HAYCHHS HaMBaKTUBIIIAX
MIPEICTaBHUKIB OCHOBHHUX KJIaciB
HEOPraHiYHHUX CHOIYK;

6UC/06/I0€ CYIDKCHHS TIPO 3HAYCHHS
XIMIYHOTO €KCIIEPUMEHTY 5K CII0COo0y
HAOyTTS HOBUX 3HaHb; BIUIMB PEYOBUH Ha
HABKOJIMIIIHE CEPEJOBHINE 1 3I0pOB’S
JIFOOWHU, BIUIAB MISUIBHOCTI JIFOOQWHUA HA
CTaH JIOBKULII W  OXOpOHY  BIX
3a0pY/IHEHb.

Hackpizni 3micmogi ninii
I'pomaosanceka sionosioarvHicmo
BuxopucTtanHs OKCHIIIB, KHCIIOT, OCHOB i CEpenHiX coieil. Brums Ha qOBKIJIIS.
300pos’s i besneka
Po3B’s13yBaHHS pO3paxyHKOBHUX 3a/1a4 3a PiBHSAHHSMH PEaKiii.
3axomu O6e3neKH i 9ac poOOTH 3 KUCIIOTAMH 1 JIyTamMH.
Exonociuna bezneka i cmanuii po3gumox
Po3B’s13yBaHHS pO3paxyHKOBHUX 3a/1a4 32 PiBHAHHSAMH PEaKIIii.
besneune noBOmXEHHS 3 pEYOBUHAMH.
ITomupeHicTs Y IpUPOAl Ta BUKOPHCTAHHS OKCHIIB, KUCIIOT, OCHOB i cepeHix coyiell. BIuinB Ha TOBKITUISL.




Iionpuemnusicms i ¢hinancosa epamomuicmo
Po3B’s13yBaHHs pO3paxXyHKOBHX 33,124 33 PiBHIHHIMH PEaKIliil.

OpienToBHi 00’exkTH exckypciii. KpaesnaBumii i MiHepaIoriyHuii My3ei.

9 knac
68 200, 2 200 Ha MusHCOeHb

QOuikyBaHi pe3yabTaTn
HABYAJbHO-TI3HABAJBHOI TiSIJILHOCTI

3MicT HAaBYAIBLHOTO MaTepiany

HpaKanHa yacTuHa

IloBTOpEHHS HAWBAMJIMBIIINX NUTAHb

Kypcy ximii 8 kiacy

Y4enb/yuennus

3HAHHEBUI KOMIIOHEHT

Hagooumv npuxnadu Ha3B i popmyn
PCUOBMH, IO HAJEXKaTh 10 OCHOBHHMX
KJIaciB HEOPTraHiYHHUX CIOIYK.
JistibHiCHUHA KOMIIOHEHT

Kaacughikye HeopraHidHi CTIOTYKH;
nopieH0€  CKiax 1 BJIACTUBOCTI
HEOPraHiyHUX CIONYK pIi3HUX KJIAciB;
BJIACTHUBOCTI peYOBUH aTOMHOI,
MOJIEKYIISIpHOT Ta HOHHOT OyI0BH;
Xapaxkmepu3zye WOHHWIA 1 KOBaJICHTHHUI
XIMIYHI 3B'S3KM; XIMI4HI BJIACTHBOCTI
OCHOBHUX KJIaCiB HEOPTaHIYHUX CITONYK.
HinnicHnii KOMIOHEHT

00IPYHmMOBY€ 3aTICKHICTh BIACTUBOCTEH
PEYOBHH BIJI iXHIX CKIIAJy i OYTOBH.

CxJy1aj i BIaCTUBOCTI OCHOBHHUX
KJIACIB HEOPTraHIYHUX CITOJNYK.

XimiuyHMil 3B'M30k 1 OymoBa
PCUOBHHH.




Tema 1. Po3uunn

Ydyenb/yuenuus
3HaHHCBUIT KOMIIOHEHT

HAGOOUMb NPUKAAOU KOJOIMHUX Ta
ICTHHHUX  pPO3YMHIB,  PO3YNHHHKIB,
CyCIIeH3iH, eMYIbCIiH, aepo301IIiB,

€JIEKTPOJITIB 1 HEENEeKTPOIITIB, CHIBHUX
i CITaOKUX €JIEKTPOJIITIB,
KPUCTAJIOTiIPaTiB;

NOACHIOE BIUMB DI3HUX YHMHHWKIB Ha
PO3YMHHICTH  PEYOBUH,  YTBOPCHHS
BOJHEBOTO 3B ’SI3Ky; CyTb IPOLECY
€JICKTPOIITHIHOI AUCOITIaITii.
JisnbHicCHU KOMIIOHEHT
po3pizuae KOMITOHEHTH
HaCMYeHI ¥  HeHacwdeHi
KaTIOHW ¥ aHiOHW, eNeKTPOoNTH U
HECJICKTPONITH, CWJIbHI W  CiadKi
enekrponiTi; pH Iy)KHOTO, KHCIOTO Ta
HEUTPAJILHOTO CEPE/IOBHUIIIA;

Onucye po3UNMHEHHS PEYOBHH y BOJI SIK
(hi3MKO-XIMIYHE SBUIIIE; SKICHY PEaKI[ito
Ha XJIOPU-10HW; BHUSABICHHS B PO3YHHI
TiIPOKCU-10HIB Ta HOHIB [ inporeny;
cKnadae PiBHSHHA — €JEKTPONITUIHOL
MUCOLaIi  JIyTiB, KHCIOT, COJCH,
PIBHSHHS peakIlii oOMiHy B MOBHIH Ta
CKOpOUeHil HOHHIN (opmax; piBHIHHS

pO3UUHY,
PO34MHH,

[onsarts po JHCIIepCHI
cucremu. Komoigai Ta iCTHHHI
po3unnu. CycneHsii, emynbCii,
aepo30di.

Bynosa mMonekysu BoJM, TIOHSTTS
po BOJIHEBUI 3B’A30K.
Po3unnHICTD pPEUOBHH, i

3alIe)KHICTh BiJl PI3HUX YHHHUKIB.
Hacunueni i HEHACHYEHI,
KOHIICHTPOBaHI1 i po3BeieHi
po3unHu. TerwioBi sBUINA, IO
CYIIPOBOIKYIOTh PO3YMHEHHS
pEUYOBHH. Pozunnenns SIK
¢izuko-ximiunuii mpouec. [ToHSTTS
PO KPUCTAJIOTiAPaTH.

Enexrpomnitnana JIHCoLiaLis.
EnextponitTt H  HEENEKTPONITH.
EnexrponitTruna nycoriaris
KHCJIOT, OCHOB, COJIEH y BOIHHUX
pO3UMHaX. Cryminb
EJIEKTPOTITHYHOL nucoLianii.

CunbHi i c1alKi eTeKTPOIITH.
ITousrTs mpo pH pozunny (6e3
MaTeMaTHIHUX PO3paxyHKiB).
3naueHHs1 pH nns xapakTepuUCTUKHU
KHCJIOTHOTO qu Jy’KHOTO
cepenoBuma. Peakuii oOMiHy Mix

Po3paxynkosi 3axaui

1. Po3p’s3yBaHHsS 3ajgad  3a
PIBHSIHHSMH peakiii 3
BUKOPDHUCTaHHSAM  pO3YHHIB 13
NEBHOIO  MAacOBOI0  YAaCTKOIO
PO34YMHEHOI PEYOBUHH.
JeMoHcTpanii

1. TeruroBi sBUINA MO Yac

PO3YMHEHHS (PO3YMHEHHS aMOHii
HiTpary 1 ©0€3BOIHOTO KaJbLii
XJIOpHUILY y BOTI).

2. JlocmimKkeHHsT peYOBHH Ta
iXHIX  BOJHHMX  pO3YMHIB Ha
€JIIEKTPUYHY MPOBIAHICTD
(kpucTaniuHUi HATpill  XIIOpU,
JUCTWIHOBaHA  BOJA,  PO3YHH
HaTpii XJIOpUZY, KPUCTATIUYHUHA
IYKOp, PO3YMH LYKpY, XJOPUAHA

KHCIIOTA).
3. Peaknii  oOMiHy — Mix
€JIEKTPOJIITaMH y BOJHHX
pO3UMHAX

JladopaTopHi nocjinu

1. Businenns ionis ['igporeny ta
TiAPOKCHU/I-I0HIB y pO3YMHAX.

2. YcTaHOBJICHHS TPHOIU3HOTO
3HaueHHs pH Bomu, JyxHUX 1




AKICHUX peakuiii Ha XJIOpUI-IOHH B
MOJIEKYIISIpHiH Ta HOHHIN (hopMmax;
P036’°a3y€  SKCIIEpUMEHTAIBbHI  3ajadi,
oOuparoun U OOTPYHTOBYIOUH CITOCIO
PO3B’s3aHHS .

obuucnioe macy, 00’eM, KIIbKIiCTb
PEUOBMHU 3a pIBHSHHSAMH peakiii 3
BUKOPHUCTAHHSAM PpO3YHMHIB 13 IEBHOIO
MacoBOIO JaCTKOIO PO3YMHEHOT
PEYOBHHH, 0OMparouu 1 OOTPYHTOBYIOUN
crnoci0 po3B’si3aHHS;

xapakmepu3sye CJICKTPOIIITH 3a
CTYTICHEM JTUCOTTIaIlil;
6u3HAuUACc  XapaKTep cepeloBUIa 3a

3Ha4eHHAM pH;

nposodums peakiii MK pO3YMHAMH
CJIEKTPOJITIB 3 YpaxyBaHHSM yMOB iX
nepediry; sKicHI peakuii Ha kapOoHaT-,
cynb(dar- XJI0pua-i0HY;

6UAGNAE Y PO3UWHI TiAPOKCHUI-IOHH 1
fionu I'imporeny;

eukopucmogye 3HadenHs pH s
XapaKTEPUCTHKH KHCJIOTHOTO v
Jy’>KHOTO CEepeJIOBUIIIA.

HinHicHMA KOMIOHEHT

00rpynmogye Tepedir peakmiii  Mix
EJIEKTPOJIITAMH Y BOJHUX PO3YHHAX;
oyinlo€e BaXuBicTh pH po3uuHIB IS

PO3YMHAMH €NEKTPOIITIB, YMOBH iX

niepeoiry. HonHO-MONEKyspHi
PIBHSHHS XIMI9HHAX PEAKITii.
Businenns B pO34HHI
TiAPOKCH/I-10HIB Ta MOHIB
I'igporeny. SIkicHi peaxitii Ha mesKi
HoHu.  3acToCyBaHHS  SKICHHUX
peaxiiu.

KHCITHX PO3UHHIB (natpiit
TiAPOKCHIY, XJIOPHUIHOI KHCIIOTH)
3a JIOTIOMOTOI0  YHIBEPCAJIFHOTO
IHJMKaTopa.

3. Hocnmimxenns pH xapyosoi i
KOCMETHYHOI TTPOAYKIIi.

4. Peakmii 00MiHYy MIX
€JIEKTPOJIITaMH y BOJHHX
pO3YMHAX, IO CYMPOBOIKYIOTHCS
BUTIAJIAHHSM OCaJy.

5. Peaxuii 0OMiHYy Mix
SIIEKTPOITITAMU y BOJIHUX
PO3YMHAX, IO CYMPOBOMKYIOTHCS
BUJIUICHHSM Ta3y.

6. Peaxmii 0o0OMiHy MiX
SJICKTPOITiTAMU y BOJHUX
pO3YHHAX, IO CYNPOBOIKYIOTHCS
YTBOPEHHSIM BOJIH.

7. BusBieHHS XJIOPHUI-IOHIB Y
pO3UuHi.

8. Busenenns cynbdar-ioHiB y
po3uuHi.

9. BusiBieHHs KkapOOHAT-iOHIB Y
PO3YHHI.

IIpakTu4ni podoTn

1. Peakmii #oHHOTO OOMIHY MiX
€JIeKTPOJIITaMH y BOJHMX
PO3YHHAX.




BU3HAYCHHS AKOCTI
KOCMETHYHOI MPOIYKIIil TOIIIO;
6UCNI06TIIOE CYOIHCEHHA TIPO 3HAYCHHS
PO3YMHIB Y MPUPOJI Ta KHUTTI JIOAWHH;
Opo  3acTOCYBaHHS  3HaHb OO
BUSIBJICHHS [JESKUX HOHIB; Ipo poJib
EKCIIEPHMEHTY B HayTIi.

Xap4oBoi,

2. Po3B’s13yBanHs
EKCIIEPUMEHTAIIbHUX 3aad.
Jomamniii ekcnepuMeHT

1. BurotoBneHHs = KOJOigHHX
PO3UUHIB (KeJe, KUCLIB TOIIO).
HaBuajbHi mpoekTH

1. Enexrtponmitu B cy4YacHUX
AKyMYJATOPaX.

2. BupouryBaHHs
COIIEH.

3. BUroToBieHHS PO3YUHIB JUIS
HaJaHHS JOMEIUYHOI JOTIOMOTH.
4. ocmimkenus pH rpyHTiB cBO€l
MICIIEBOCTI.

5. HocmimkeHHs BIUIMBY
KHCJIOTHOCTI W JY’»KHOCTI TPYyHTIB
Ha PO3BHTOK POCIIHH.

6. Jocmimkenns pH armochepuux
OTaJIiB Ta IXHHOTO BIUIMBY Ha Pi3Hi
Marepiaiy B JOBKIJLII.

7. JlocmimKeHHS — TPUPOTHHX
00’€exTiB B SIKOCTI
KHCIIOTHO-OCHOBHHX iHIUKATOPIB.
8. Hocnimkennst pH cepenoBuia
MiHepaJIbHUX BOJ YKpaiHH.

KpPHUCTAIIB

I pomaosnceka 6ionogioanvricnmo

Hackpizni 3micmogi ainii

[ToHSATTS PO cycnensii, eMyIbCii, aepo30JIi.




Po3B’s13yBaHHs pO3paXyHKOBUX 3a]1a4 32 II€I0 TEMOIO.

300pos’s i besneka

Po3B’s13yBaHHS pO3PaxXyHKOBUX 3a1ad 3a IIEI0 TEMOIO.
[MonsaTTa po cycnensii, emynbcii, aepo3ouni. Konoigni Ta icTHHHI pO34nHH.

be3neune NOBOJKCHHA 3 pCUOBHHAMMU.

EnexTpomniT i HeeIEKTPOIIITH.
ITonsTTs npo pH po3unny.
Exonoeiuna besnexa i cmanuii po3gumox

Po3B’s3yBaHHS pO3paxyHKOBHUX 3334 32 L€ TEMOIO.

[HonsTTs npo pH po3unny.
3acToCyBaHHS SIKICHUX PEAKIIii.

Iionpuemnusicms i ghinancosa epamomuicmo
Po3B’s13yBaHHS pO3PaxXyHKOBUX 3a7ad 3a ITIEI0 TEMOTO.

Po34MHHICTD PEHYOBHH.
EnexTponiTu i HEENEKTPOITH.

TeroBi sBHIIA, IO CYTTPOBOKYIOTh PO3YNHEHHS PEUOBHH.

ITonsTTs npo pH po3unny.
3acToCyBaHHS SIKICHUX PEAKIIIH.

Tema 2. XimiuHi peakuii

Ydyenb/yueHuus

3HAHHEBUIA KOMIIOHEHT

3Hae i po3ymie CyThb TOHATH: XiMiuHA
peaxitisi, CTyIniHb OKHCHEHHS, OKHCHHK,
BIIHOBHUK, TIPOIIECH OKWUCHEHHST 1
BiZTHOBIICHHSI, TEIJIOBUH €(eKT peaxiii,
MIBUJIKICTH XIMIYHOI peakitii;

HaeoOumsv NPUKIAOU OCHOBHUX THIIIB
XIMIYHMX  peakififi; BIIHOBHUKIB 1

Knacudikaris xiMivHHX peaxiiiit
3a KUIBKICTIO 1 CKJIaJJOM PEareHTiB
Ta TPOAYKTIB peakmii: peakmii
CTIOJTyUCHHS, PO3KIIATY, 3aMiICHHS,
0OMiHY.

CrymiHb OKHCHEHHS.
BusHaueHHS CTyneHs OKWUCHEHHS
eJeMeHTa 32 XIMIYHOK (OPMYIIOI0
cnonyku. Cxmamagast  hopMyian

JdemoHcTpamii

4, Peaxrii PO3KIIamy,
CIIOJTYYCHHS, 3aMIllICHHsI, OOMiHY,
€K30- Ta eH/I0TepPMIUHI PeaKIIii.

5. 3aJeXHICTh  IIBHUIKOCTI
peakiiiii MeraniB (IUHK, MarHii,
3aJ1i30) 3 XJOPUOHOIO KHCJIOTOIO
BiJl aKTHBHOCTI METAITy.
JlaGoparopHi gocJign




OKHCHHUKIB.

JistibHiCHUHA KOMIIOHEHT

susnavae CTyTICHI OKHCHEHHS
CIIEMEHTIB Yy CIONYyKax 3a IXHIMH
¢dbopmynamu;

po3pizHae peaktii CIIOJTyYCHHS,
3aMillCHHS, 00MiHYy, PO3KIIay;
OKHCHO-BITHOBHI Ta peakuii 06e3 3MiHU
CTyleHs  OKHCHEHHS;  €K30-  Ta
eH/I0TepMidHi, 000pOTHI ¥ HEOOOPOTHI
peakuii; OKHCHUKA 1 BiJHOBHUKU;
BaJICHTHICTh 1 CTYHiHb OKHUCHEHHSA
eJIEMEHTA;

cknadae ximiuHi Qopmynu OiHapHUX
CHONYK 32 CTYNEHSMH OKHCHEHHS
€JIEMEHTIB; PIBHAHHA HANIPOCTIITHX
OKHCHO-BIZJHOBHUX pEaKIliii Ha OCHOBI
€JIEKTPOHHOrO OanaHcy, TepMOXiMidHi

piBHSHHS; DIBHSHHA OOOpOTHHX i
HEOOOPOTHUX PEAKIIii;

Knacughikye  peakuii  3a  pi3HUMH
O3HaKaMu;

Xapakmepusye TPOIECH OKUCHEHHS,
BiJTHOBJICHHSI, CIIOJIYY€HHS, PO3KJIay,
3aMilleHHs, OOMiHy; BIUIMB Pi3HHUX
YUHHUAKIB HA INIBHIKICTE XIMIYHHX
peakiiif;  poib  OKHCHO-BiITHOBHHX
MPOIECIB Y TOBKIIII;

CHOJYKH 32 BiJJOMUMHU CTYICHSIMHU
OKUCHEHHS €JIEMEHTIB.
OKHCHO-BITHOBHI peaxkii.
[porecn OKUCHEHHS, BiTHOBJICHHS,
OKUCHHKH, BiTHOBHUKH.
Cxiragagas PIBHSIHB
OKHCHO-BIJTHOBHUX PEaKIIiil.
3HAYCHHS  OKHUCHO-BiTHOBHUX
MIPOIIECIB Y KUTTI JFOMUHH, TIPUPOI
¥ TexXHiI.
Ex3orepMmiuni 1 eHOOTepMiuHi
peaxkuii. TepMoximiuHe piBHSIHHSL.
OO0opoTHI ¥ HEOOOPOTHI peaKitii.
IBuakicTe  XIMIYHOI  peaxiiii,
3aJIe)KHICTh MIBUAKOCTI peakiii Bif
pI3HUX YUHHUKIB

10. BmumB  koHmeHtparii i
TEMIEepaTypu  Ha  MIBUJKICTh
peakmii IMHKY 3 XJIOPHIHOIO
KHCJIOTOIO.

IIpakTu4yni podoTn

3. BmumB pi3HUX YWHHUKIB Ha
HIBUJKICTD XIMIYHUX PEAKIIiil.
HapuanbHi npoexTn
9. EnporepMiuHi
CITyO01 JTFOIMHI.

peakmii Ha

10. Exzorepmiuni peakmii B
JKUATTETISUTBHOCTI JKABUX
OpTraHi3MiB.




00mMpUMy€Embca TPaBUIT BUKOPUCTAHHS
moOyTOBHX XiMiKaTiB.

HinHicHU KOMIIOHEHT

00TpyHmogye TpPOILECH OKUCHEHHA W
BITHOBJIEHHA 3 IMOIVISILY €JIEKTPOHHOI
OyIIOBH aTOMiB;

6UCI06TIIOE CYOIHCEHHA TIPO 3HAYCHHS
XIMIYHMX peakuiil Ta 3HaHb HPO HUX Y
MIPHUPOI, TPOMUCIIOBOCTI, MTOOYTi;

Tpomaosanceka 8ionosioarvricmo

3Ha4YeHHST OKHCHO-BiTHOBHUX MPOIIECIB Y *KUTTI JIFOAMHA, TPUPOL H TEXHII.

Hackpizni 3micmogi ninii

300pos’s i besneka. Exonociuna 6esnexa i cmanuii pozeumox. Iionpuemaugicmo i pinancosa epamommicms

3Ha4YCHHSI OKUCHO-BIITHOBHUX MPOIICCIB Y KUTTI JIFOAWMHU, TPUPOJL H TEXHIIII.
Ex3oTepmiuHi Ta eHIOTEpMIYHI peakilii.

O6opoTHi 1 HeoOOPOTHI peaKIii.
HIBHAKICTE XIMIYHOI PEAKIIl.

Tema 3. IlouaTKOBi MOHATTS PO OPTraHiYHI CIIOJTYKH

Y4yenb/yuenuus

3HAaHHEBUII KOMIIOHEHT

3Ha€e i po3ymie CyTh TIOHATH TOMOIIOT,
TOMOJIOTiSl; MO OPTaHIYHUX PEUOBUH
3a SKICHUM CKJIaJOM Ha BYIJIEBOJHI,

OKCHUTCHOBMICHI Ta HITPOr€HOBMICHI
CIIOJIyKH;
Hazueac eJIeMEHTH-OPTaHOTeHH,

HAaWBAKJIMBINI  OPraHiuHi  CHOJYKH

Oco0IMBOCTI OpPraHiYHUX CIIOTYK
(OpiBHSIHO 3 HEOPTaHIYHUMH).
EnemenTH-0prasoreHu.
Byrnepoani

Meran $K TpeacTaBHUK
HaCHYEHUX BYTJICBOJHIB.
Tomonorisi. Tomomnorn Metany
(meprri gecsTh), IXHI MOJEKYISAPHI
1 CTPYKTYpHI (hOPMYIIH Ta Ha3BH.

Po3paxynkoBi 3agaui

2. OO6uncieHHs 00'eMHUX
BIAHOIIEHh Ta3iB 3a XIMIYHUMH
PIBHSHHAMHU.
JemoncTpauii
6. Mogeni MOJIEKYIT
BYDJIEBOOHIB (Y  TOMy  4HCHi

3D-npoeKTyBaHHS).




(MeraH i mepiIi AecsiTh HOTO TOMOJIOTIB,
€TeH, €THH, METaHOJI. €TaHOJI, TIIIIEepol,
€TaHOBa KHCJIOTa, IJIIOKO3a, Caxaposa,
KpOXMalb,  LEJ0JN03a, CTeapuHOBa,
NaJIbMITHHOBA, OJIETHOBA, aMiHOETaHOBa
KHCJIOTH ), OCHOBHI IIPOIXYKTH TIEPETOHKH

HaTH;
Haeooumsp npuxnaou TOMOJIOT'IB
METaHy; TPHPOAHUX 1 CHHTETUYHUX

PEUYOBHH, CIUPTIB, KAPOOHOBHUX KHCIIOT,
JKHPIB, ByIJICBO/IB;

HOACHIOE PeaKllii TOPIHHS OpraHIYHUX
pPEYOBUH, 3aMiLIEHHS MJIs METaHy,
NpUETHAHHS JJIsl €TeHYy W eTHHY; HesKi
XIMIYHI BIIACTHBOCTI €TAHOBOI KHCIIOTH;
CYTh NIPOLIECY NEPETOHKH HADTH.
JisnbHicHU KOMIIOHEHT

cKnadae MONEKYIsIpHI W CTPYKTypHi

®dispuni  BIACTUBOCTI. Peakiis
3aMiIIeHHs U1 METaHy.

Eren  (etmmen) 1  eruH
(ammetmneH) SK  MpeACTaBHUKHU
HEHACHYEHUX BYIJIEBOAHIB.

MornekynspHi 1 CTPYKTYpHi
dopmynu. ®Di3uyHI BIACTUBOCTI.
Peaxuist npuenHaHHs U1 €TEHY |
eTHHY (ranorenyBaHHS,
TiApyBaHHS).

TopinHs ByTIIEBOAHIB.

[lonarTs mnpo momiMepu Ha
TIPUKIIAI] TTOJTiICTHIICHY.
3acTocyBaHHS MOJTiETUIICHY.

[TommpenHs: BYITIEBOIHIB Y
npupomni. [Ipupomauii ras, Hadra,
KaM’siHe BYTUDISI — TPUPOIHI
JoKepena ByrieBonHiB. [leperonka

7. Topinns napadiny,
BU3HAYEHHS HOTO SIKICHOTO CKIIaxy
3a IIPOYKTaMHU 3TOPSIHHSL.

8. OzHaliomyieHHS 31 3pa3Kamu
BUpPOOIB 13 monieTnsaeny BusBnenus

BJIACTUBOCTEH MOJTICTUIICHY
BiJHOIIEHHS bi o) HarpiBaHHS,
PO3YMHIB KUCIIOT, JIYTiB.

9. Jlis eTaHOBOi KHCIOTH Ha
IHIUKaTOPH.

10. B3aemozis eTaHOBOI KHUCIIOTH 3
MeTanamu, JTyraMu.
JladopaTopHhi nociaigu

11. Bsaemomis  miinepony 3
kynpyM(Il) rizpokcumom.
12. Bzaemonmis  mmoko3m 3

kynpym(Il) rizpokcumom.
13. BigHOmeHHS KpPOXMAaO [0

¢dopmynn MeraHy Ta mepimiux necsatd | HadTu. ByreBonHeBa cupoBuHa i | Bogu  (PO3YMHHICTb,  yYTBOPCHHS
HOoro  TOMOJIOTIB, €TEHy, eTHHY, | OXOpOHa JOBKIUIL. 3aCTOCYBAaHHS | KJICHCTEPY).

METaHOIY, €TaHOoIy, IIIIEPOITy, ETaHOBOI | BYIJIEBOAHIB. 14. B3aeMogist KpoXMauto 3 HOIOM.
Ta aMiHOETaHOBOI KHCJIOT; MOJEKY/ISIpHI Oxcurenomicui  opranivni | IIpakTinuni po6orn

hopmynu TJTIOKO3H, caxaposH, | pe4oBUHHU. 4, BiactuBocri €TaHOBOL
KpPOXMAJIo, LEINIONIO3N;  PIBHSHHS [MonsaTTs npo CIHPTH, | KHCIIOTH.

peakuiii ropiHHs (MeTaHy, €TeHy U | KapOOHOBI  KHCIOTH,  KHpH,

€THHY, METaHOJy, €TaHOJY), 3aMillleHHs | BYIJIEBOAH.

IUTST MEeTaHy (XJIOpYBaHHS), IPUEAHAHHS Mertanoun, eTaHo, TITILEpO:

JUIL €TeHy ¥ eTuHy (TrajoreHyBaHHS, | MOJEKYIIpHI i CTPYKTYPHi




riApyBaHHs), €TaHOBO1 KHCIIOTH
(emekTpoMiTHYHA AUCOINAIlis], B3aEMOIis
3 MeTaJlaMH, JIyTaMH, COJIIMH); 3arajbHy
cXemy rmoJliMepu3allii eTeny;
PO3Pi3HAE 32 CKIIAIOM METaH, €TeH,
€THH, METaHOJI, €TaHOJI, IIiLEepo,
€TaHOBY KHCJIOTY, BUIIII KapOOHOBI
KHCJIOTH, [JIIOKO3Y, Caxapo3y, KpOXMallb,
LEJTI0JI03Y, MUJIO, IPUPOIHI 1
TiApOTeHi30BaHi, TBAPUHHI i POCIUHHI,
TBEpAl U piAKi KupH,

OiITKH, TTONieTUIICH, IPUPOHI 1 ITYYHI
KUPH;
nOpieHIOE: OpraHiuHi W HEopraHiyHi
PEYOBHHU, KPOXMaIlb 1 LIEIIONI03Y, CKIa

TOMOJIOTIB ~ MeTaHy, HacW4YeHi H
HEHACHYCHI BYIJICBOJIHI;

xXapakmepusye CKJIaf, (hizuuHi
BJIACTUBOCTI METaHy i HOro TOMOJIOTIB,
€TCHY, eTHWHY, €eTaHOIy, DIIIepoy,
€TaHOBOi KHCJIOTH, MHpiB, IJIIOKO3H,
caxapo3d,  KpPOXMaJlo,  LENIONO3H,

OUIKIB, TIOJTICTHIICHY;

6U3HAYAE NOCTITHUM IIISTXOM TIIIEePO,
€TaHOBY KHCJIOTY, TJIFOKO3Y, KPOXMaJlb;
Po38°a3y€  PO3paxyHKOBI 3amadi  Ha
0o04mcIIEHHs 00’ €MHHUX BIIHOIIEHH I'a3iB
3a XIMIYHUMH DPIBHSHHSIMM Ta 1HIIHX

dopmynu, ¢i3UYHI BIACTUBOCTI.
lopinnst eranomy. fkicHa peaxitis
Ha TIIIEPOIT.

OTpyliHicTb ~ MeTaHoly W
eTaHomy. 3ry0OHa Jis aJKorojio Ha
OpraHi3M JIOIHUHU.

EranoBa (orrroBa) kmcimorta, ii
MOJIEKyJsipHa 1  CTPYKTypHa
dhopmynn, ¢i3UYHI BIACTHUBOCTI.
XiMiyHI BJIACTHBOCTI €TaHOBOI
KHUCJIOTH: EJICKTPOJIITUYHA
JUCOITiaIlisl, Jis Ha IHIUKAaTOPH,
B3a€MOZIL 3 MeTallaMM, JIyraMu,
CONsIMH. 3acTOCYBaHHS €TaHOBOL
KHCIIOTH. Bumi KapOOHOBI
KHCJIOTH: CTE€apHHOBA,
MajJbMITHHOBA, OJIciHOBAa. Muo,
HWOro ckiiax, MUHHA Iisl.

Kupu. Crknag xwupi, (izuuHi
BJIACTHBOCTI. [puponni 51
rizporeHizoBaHi KUPU.
Bionoriuna posns xupis.

ByrneBoau: TJII0KO34,
caxapo3a, KpoXMalb, IIeJI0N03a.
Monexynsapai Gopmynu, (izudHi
BIIACTHBOCTI, MOIIUPEHHS 1
yTBOpeHHA B ipupoxi. Kpoxmans i
LEITIONI03a — IPUPOAHI MOTIMEPH.

5. Bussnenns OpTaHiYHUX
CHOJIYK Y Xap4OBHX MPOLYKTAX.
JomamHii ekcnepuMeHT

2. MopiBHsaHHA MUIHOI Oii Muna Ta
NpPajbHOTO MOPOLIKY BITYM3HSIHOTO
BHpPOOHUKA.

3. BusBneHHs  KpoxMmali0o B
XapyOBUX MPOLYKTaX.

HapuajbHi npoexTn

11. BukopucTaHHS TONIMEpiB:
€KOJIOTO-eKOHOMIYHHI acTIeKT.

12. AJBTEpHaTHBHI  JDKepena
EHeprii.

13. Exotpodoinoriss — Hayka mpo
EKOJIOTIYHO Oe3MeYHe XapuyBaHHSI.
14. BurotoBineHHsI MUJIa 3 MHJIBHOT
OCHOBH.

15. JlocnmimpkeHHs XiMiYHOTO CKJITy
Ki.

16. XimiuHuil cKiag JKyBaJbHUX
TYMOK.

17.  Ximiuauii ckiazg — 3aco0iB
JOIVISTY 332 POTOBOO ITOPOKHUHOIO.
18. [dpyre xuTTs mamnepy.

19. Jbxepena OpraHiuHOro
3a0pymHEHHST TEepUTOpii TpoMaam
(MmikpopaiioHy).




paHille BUBYCHHMX THIIIB Ha NPHUKIAAL
OpraHiYHUX CIIOJNYK;

oompumyempca TPaBUI  OE3MEIHOTO
TIOBO/DKEHHS 3 TOPIOUUMH PEYOBHHAMH,
NoOyTOBUMH XiMiKaTaMHu.

HinHicHU KOMIIOHEHT

YCGI0OMNIIOE 3HAYEHHS BYIJIEBOJHEBOL
CHPOBHHHU B EHEPTeTHLi; NPUPOIAHUX 1

CUHTCTHUYHHX  OPraHiyHUX  CIONYK;
MOpAaIbHY Ta COIIiJIbHY
BIAMOBIAAJIBHICTE 32 HACIAKHU BXKHBAHHS
aJIKOTOJIbHUX  HAIOiB; HEOOXI1gHICTH

30epeKeHHST JOBKILISI JUIT ManlOyTHIX
MTOKOJTiHb;

00IpyHmMOGy€e POIlb OPTaHIYHUX CIIOYK
y JKUBIH TIPUPOIL;

oyinlo€e 3TyOHY [0 QJKOTOJNIO Ha

3II0pOB’; BILINB MPOAYKTIB
CHUHTETMYHOI XIMIi Ha HAaBKOJMIIHE
CepeloBUIlE B pa3i HEMPaBUILHOTO

BUKOPHUCTAHHS 1X;
BUCN06III0E CYOIHCEHHs TOJO0 3HAYCHHS
OpTaHIYHUX PEUOBHH Yy CYCIIJIEHOMY

rocrojapcTBi, moOyTi, XapuyBaHHI,
OXOpOHI  370pOB’S  TOWIIO; 3aXHUCTY
MOBKULISA Big CTIMKUX OpraHIYHHX
3a0pYIHIOBAYiB.

SxicHi peakmii Ha TIIOKO3y i
KpOXMaJb. 3acTocyBaHHS
BYIJICBOZIB, IXHsI 010JIOT19HA POJIb.

HitporenoBmicui opranivni
PeYOBHHH.

IToHATTS TIPO aMIHOKHCIIOTH.
Binku sk OioyioTiyHi TIOTIMEpH.
Henatypanis OinkiB. biomoriuna
ponmb  aMiHOKHCIOT 1  OLUIKiB.
3Ha4eHHs HMPUPOIHUX i
CUHTETHYHHX OPTaHIYHUX CIIONYK.

3axucT IOBKULIA BiJ CTIMKHX
OpTaHIYHHX 3a0pyIHIOBAYIB.

Hackpizni 3micmogi ainii




Tpomaosncevka sionosioanvricmo

3acToCcyBaHHS OpPraHiYHUX PEYOBHH.

OTpyHHICTh METAHONY i €TAHOINY.

3axucT TOBKULIS BiJ CTIHKUX OpraHiuHUX 3a0pyJHIOBAUIB.
300pos’s i besnexa

besne4yne moBopKeHHS 3 pEYOBHHAMU.

3ry0Ha Jist aJKOTOJIIO Ha OPTaHi3M JIFOIUHH.

[TpuponHi i TigporeHi3oBaHi KHUPH.

Muio, foro MuiiHa Jisl.

Bionoriuna poib XHpiB, BYITIEBO/IB, aMIHOKHCIIOT 1 OLJIKIB.

Exonoziuna besnexa i cmanuii po3eumox
[IpuponHi i cHHTETHYHI OpraHivyHI PEYOBUHHU.
ByrneBomaeBa cupoBrHa i 0XOpOHA JOBKIJIIA.
3axucT TOBKULIS BiJl CTIHKMX OpraHiuHUX 3a0pyJHIOBAUiB.
Iionpuemnusicms i ¢hinancosa epamomuicmo
[TouATTS TIPO TOTTIMEPH.
[Mepepodka HadTH.
Mujio, HOro cKjam.
3acToCcyBaHHsI OpraHiYHUX PEUYOBHH.

Tema 4. Poab ximii B :KMTTi cycnijiLCcTBA

Y4yenn/yueHuus baratoMaHITHICTE pPEYOBUH Ta
XiMiyHHX peakniid. B3aeMo3B’a3ku
Ha3ueae: iMEHa BUIATHUX BITUYM3HSHUX | MiX pEeUOBHHAMU
VUICHUX-XIMIKiB; HAWBaXUIMBIII XiMIYHI | B3a€EMOIIEPETBOPCHHS.
Mice xiMmii cepen HayK IIpo

3HAHHCBUHA KOMIIOHEHT

BUPOOHMIITBA B YKpaiHi,
HAGOOUMmMb NPUKIAOU: B3AEMO3B’S3KIB | mpupony, i

MIXK pEUYOBHHAMH; 3aCTOCYBaHHS | pO3yMiHHS HAyKOBOI KApTHHU CBITY.
XIMIYHMX CITOJIYK V PI3HMX TaIy3sX Ta Y Ponp  xiMigHOL

HAayKH I

Hagsuanwvni npoexmu

20. Bugarai BITYM3HAHI XIMIKH SIK
y4eHi 1 0coOnCTOCTI.

21. Exonoriuna curyariisi B MOii
MICIIEBOCTI: BiJ4yBao, JyMmaro,
Iito.

22. AHKeTyBaHHS Y4HIB
HABYAJIILHOTO _ 3aKJjajy  HIOJO




MOBCSAKICHHOMY KHTTI. 3a0e3MeUeHHs] CTaJoro pO3BHUTKY | iXHBOI ydWacTi y poO3B’si3yBaHHI

JlisnJbHiCHHIA KOMIIOHEHT JIFOICTBA. €KOJIOT1YHUX MPOOIEM MiCIIEBOCTI.
xXapakmepu3ye: 3HAYCHHS XiMii y KUTTI XimigHa Hayka i BUpoOHHUNTBO B | 23. JloCHimKeHHS DOCTOBIPHOCTI
CYCIIIBbCTBA, 30€peKEeHHI JOBKULIS, Juisi | Ykpaini. BugatHi BITUM3HSHI BUCHI | pekyiaMu 3 MODIALY XiMmil.
310pOB’ s JTIONEH. — TBOPIII XiMIYHOT HAyKH.

HinHicHU KOMIIOHEHT

ycgioomnioe 3HAYEHHS

TPOMAJSHCBKOI  MO3MIli  BYEHOTO,

NPUYUHHO-HACIIIKOBI 3B’SI3KU y

MPHUPOAI 1 ii IUTICHICTB;

noeasicae aBTOPCHKE IIPaBO;
00rpynmogye: ponb Ximil y mi3HaHHI
XIMIYHHX TIPOIIECIB;

Kpumuuno cmaeumuvca: 10 XIMITHOT
iHpOpMaIii 3 pi3HUX JHKEpeT;

oyinwe: BHECOK XIMIYHOT HayKH B
PO3BHUTOK BITYM3HSHOTO
BUPOOHMIITBA; 3HA4YEHHSA  XiMiYHHX
3HAHb K  CKJAJHWKA  3arajbHOi
KYJBTYPH JIFOUHH.

Hackpizni 3micmogi ainii
I pomaosnceka 6ionogioanvricnmo
BuaarHi BiT4UM3HSHI BYEHI — TBOPII XiMIYHOT HayKH.
3HaueHHs XiMii A7 pO3yMiHHS HAYKOBOi KApTHHH CBITY.
300poe’s i besnexa
BaratomaHiTHICTh peUOBMH Ta XIMIYHHX peakimiid. B3aeMo3B’s3kM MK  pedyOBMHAMH Ta  IXHi
B3a€MONEPETBOPEHHSI.




Exonociuna 6esnexa i cmanuti po3eumox
XiMist Ta €KOJIOTs.

Hionpuemnusicms i pinancosa epamomuicno

XiMiuHa HayKa 1 BUPOOHHUIITBO B YKpalHi.

OpienToBHI 00’€KkTH ekckypceill. Bogoouncha crannis. IlimnpueMcTBa 3 BUPOOHHUITBA TUIACTMAC, IIYKPOBHUIl 3aBOJ,
KOHIUTEPCHKA, XJ110OTeKapHS.



