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HOACHIOBAJIBHA 3AIINCKA

XiMmis SIK MPUPOAHMYA HayKa € YaCTHHOIO JYXOBHOI 1 MarepianbHOI KyJIbTypH JIIOJCTBA, a XiMiYHA OCBiTa —
HEBIOKPEMHHMM CKJIAIHUKOM 3arajlbHOi KyJIbTYPH OCOOMCTOCTI, SIKA JKUBE, HABYAETHCS, MIPALIFOE, TBOPUTH B yMOBax
BUKOPHUCTaHHs BUCOKHX TEXHOJIOTIH i HOBITHIX MaTepiajiB, 3MyIleHa IPOTUCTOSITH €KOJOTTYHUM PU3UKaM, 3a3HA€E
pi3HOOIUHNX yIUINBIB iHGoOpMarii. XiMiuHI 3HaHHA, 3700yTi yYHSMH B OCHOBHIM IIKOJI, CTBOPIOIOTH MiIIPYHTS
PEATICTUYHOTO CTABJICHHS JI0 HABKOJIUIITHBOTO CBITY, B SIKOMY 3HAYHE MICIIE [TOC1/1a€ B3aEMO/Iisl JTFOJIMHY 1 PSYOBHHH,
CIIPHSIFOTH PO3KPHUTTIO TAEMHHUIIH KHUBOTO Uepe3 Mi3HAHHS MTPOIIECIB KUTTEIISITLHOCTI OpraHi3MiB Ha MOJIEKYISIPHOMY
piBHI.

HapuaHHs XiMii B OCHOBHIH IIKOJIi CIIPSIMOBYETHCS Ha TOCATHEHHS Memu 0a3060i 3a2anvHoi cepeoHboi oceimu,
sKa TOJArae y PO3BUTKY M comiamizamii 0coOMCTOCTI yuHiB, popMyBaHHI iXHBbOI HAI[IOHAIBFHOI CaMOCBiJOMOCTI,
3arajgbHOi KYJIBTYPH, CBITOTJIITHAX OPIEHTHPIB, €KOJOTIYHOTO CTHIIIO MUCIICHHS 1 TTOBEAIHKH, TBOPUYUX 3/1I0HOCTEH,
JOCHITHALBKUX HABHYOK 1 HABUYOK KHUTTe3a0€3MEeUCHHs, 3AaTHOCTI 1O CAMOPO3BUTKY i CAMOHABYaHHSI B yMOBAax
TI00QBHUX 3MiH 1 BUKJIHKIB.

BuryckHUK OCHOBHOT IIKOJIHM — 1€ MaTpioT YKpainu, akuii 3Hae ii icTopiro; HOCIH YKpaiHChKOI KyJNbTYpH, SIKUH
MOBa)Ka€ KyJIbTYPY IHIINX HAPOAiB; KOMIIETEHTHUH MOBEIIb, SIKHH BIJIbHO CHUIKYETHCS JIEP’KaBHOIO MOBOIO, BOJIOJIIE
TakoX pigHOIO (y pa3i BiAMIHHOCTI) ¥ OJHI€I0 YM KiJJbKOMa iHO3EMHHMHU MOBaMH; Ma€ Oa)KaHHS 1 3JaTHICTh JI0
CaMOOCBITH; BUWSBIII€ AKTHUBHICTH 1 BIANOBIJAIBHICTH, MANPHEMIIHMBICT W IHIMIATUBHICTh y TPOMAJCBKOMY W
O0COOMCTOMY JKUTTi, Ma€ YSBJICHHS PO CBITOOYZOBY, OEPEKHO CTaBUTHCS IO AOBKULIA, OE3MEYHO U JIOUIIHHO
BUKOPHUCTOBYE JIOCATHEHHS HAYKH 1 TEXHIKH, TOTPHUMYETHCS 3JIOPOBOTO CIIOCOOY JKUTTSI.



Mera 0a30B01 3arajibHOi CEpPEeIHBOI OCBITH JIOCATAETHCS HA OCHOBI pealii3ailii OCHOBHOTO 3aBJIaHHS XIMIUHOI
OCBiTH, MmO moisArae y QOpMyBaHHI 3aco0amMHM HAaBYAJIBHOTO IIPEAMETA KIIOY08UX [ NpPeOMemHux
Komnemenmnocmeii. Humu 3a0esneuyeTbcs (OpMyBaHHS LIHHICHHX 1 CBITOTJSITHMX OpI€HTAlii y4HIB, MIO
BU3HAYAIOTH iXHIO MMOBEAIHKY B )KUTTEBHX CUTYAIlisIX.

Brecok ximii y (opMyBaHHS KIFOUOBHX KOMIETEHTHOCTEH YUHIB PO3KPHUTO B TAOIHIII.

Ta6anus
KommneTenTHiCHUI MOTeHIial HABYAJBLHOIO MpeaMeTa XiMist
KawuoBa IMpeaMeTHUI 3MiCT KJII0Y0BOT KOMIIETEHTHOCTI i HABYAJIBLHI pecypcH 1 il
KOMIIETEHTHICTH (dhopmyBaHHs
Cninkyeannsa Yminna:
oeporcasnoro (i - BUKOPHCTOBYBAaTH B MOBJICHHI XiMiYHI TEPMiHH, TIOHSATTS, CUMBOIIM, Cy4acHY yYKpaiHCBKY
pionorw y paszi HAYKOBY TEPMiHOJIOTiIO 1 HOMEHKIATYPY;
GIOMIHHOCMI) - (hopmymroBaTH BigNOBIIE HA TOCTABIICHE 3aMTAHHS,
M06010 - apr'YMEHTOBAHO OTHMCYBATH X1/l i YMOBH IIPOBEJCHHS XIMIiYHOTO EKCIIEPUMEHTY;

- 00TOBOPIOBATH PE3yNBTATH AOCITIKEHHS 1 POOUTH BUCHOBK;

- Opatu y4acThb B OOrOBOpPEHHI NMHUTaHb XIMIYHOTO 3MICTYy, YiTKO, 3pO3yMiIo i 0OpasHO
BHCJIOBIIIOBATH CBOIO TYMKY;

- CKJIaJiaTh yCHE i TMChbMOBE TIOBIJOMIJICHHS Ha XIMiUHY TEMY, BUTOJIOIYBaTH HOTO.
CraBJleHHA:

- HiHyBaTH HAYKOBY YKpaiHCBKY MOBY;

- KPUTHYHO CTaBUTHCH JI0 TIOBIIOMJICHD XIMIYHOTO XapaKTepy B MEIIHHOMY IIPOCTOPI;

- IOMYJISIPU3YBATH XiMi4HI 3HAHHSI.

HaBuanbHi pecypcu:

- MiAPYYHUKH 1 TOCIOHMKH, HAyKOBO-TIOMYJISIpHA 1 XyIOKHS JIiTeparypa, elIeKTPOHHI OCBITHI
pecypceu;

- HAaBYAJIbHI MPOEKTH Ta MPE3CHTYBaHHsI iXHIX pe3yJbTaTiB.




Cninkyeanns

Yminusa:

iHO3eMHUMU - YUTATH ¥ PO3yMiTH IHIIOMOBHI HAaBYAIbHI I HAYKOBO-TIOIYJISIPHI TEKCTH XIMIYHOTO 3MICTY;
Moeamu - CTBOPIOBATH TEKCTH MOBIIOMIICHB i3 BUKOPHCTaHHIM iHIIOMOBHUX JKEPET;
- YUTATH 1HO3EMHOIO MOBOIO 1 TIIyMa4UTH XIMIYHY HOMCHKJIATYPY;
- MOSICHIOBATH XIMIYHY TEPMiHOJIOTIFO iHIIOMOBHOTO ITOXOJIKEHHSI.
CraBJjeHHA:
- MIKaBUTHUCH 1 OIIHIOBATH iH(OPMAITIIO XIMITHOT'O 3MICTY 1HO3EMHOIO MOBOIO;
- 00rOBOPIOBATH JIESKI MHUTAHHS XIMIYHOTO 3MICTY 13 3alliKaBJICHUMHU HOCISIMH 1HO3EMHUX
MOB.
HaguanbHi pecypcu:
- MEIiKHI 1 APYKOBaHI HKepesa iH03eMHOI0 MOBOIO.
Mamemamuuna | YMiHHSA:
KOMHemeHmuicmy | - 3aCTOCOBYBAaTH MaTeMaTU4Hi METOH JUIS PO3B A3yBaHHS 3aBJlaHb XIMIYHOTO XapakTepy;
- BUKOPHUCTOBYBAaTH JIOTIYHE MMCIICHHS, 30KpeMa, AJIsl PO3B’S3yBaHHSA PO3PAaXyHKOBUX 1
eKCTIIepUMEHTAJIbHUX 3a/a4, MPOCTOPOBY YABY MJsl CKIAJaHHS CTPYKTYPHHUX (QopMmyln i
MOJEeJeH peuyOBUH;
- OyayBaTH i TIiyMauuTH rpadiku, cxemu, AiarpamMu, CKIagaTH MOAETl XiMIYHHX CHONYK i
TIPOIIECIB.
CraBjeHHA:
- YCBiIOMITIOBaTH HEOOXiJHICTh MaTEeMAaTHYHHX 3HAHb NJIS1 PO3B’SI3yBaHHA HAYKOBUX 1
XIMIKO-TEXHOJIOTIYHUX MPOOIIEM.
HaBuanbHi pecypcu:
- HaBYaJIbHI 3aBJaHHs HA BUKOHAHHS OOYMCIIEHb 33 XIMIYHUMH (popMynaMu i piBHSHHIMHU
peaKIiif;
- IpeAcTaBieHHs iHpopMaii B UUCIOBil un rpadivniid popmax 3a pe3ynbTaraMi XiMigHOTO
EKCTIIEPUMEHTY Ta BAKOHAHHS HABYAILHHUX TPOCKTIB.
Ocnoegni YminHa:
KomHnemenmuocmi | - TIOSICHIOBATH [IPUPOJIHI SBUILA, TPOLECH B KUBHX OpraHi3mMax i TeXHOJOT14Hi mpolecu Ha




Y BPUPOOHUYUX

OCHOBI XIMIYHUX 3HaHb;

Haykax i - (¢opmyioBaTH, OOrOBOPIOBAaTH ¥ PO3B’sA3yBaTH MPOOJIEMH MPUPOIHHYO-HAYKOBOTO
MexHo02iAx XapakTepy;
- MPOBOAWTH JOCHIAM 3 PEUYOBHHAMH 3 YypaxyBaHHsIM ixHIX (I3WYHHUX 1 XIMIYHHX
BJIIACTUBOCTEH;
- BUKOHYBaTH €KCIICpUMEHTAIIbHI 3aBJaHHS 1 MPOEKTH, BUKOPHCTOBYIOUM 3HAHHS 3 1HIIUX
NPUPOAHUYNX MPEIMETIB;
- BUKOPUCTOBYBATH 32 TIPU3HAYCHHSM CydacHi MUy i MaTepiajm;
- BU3HAYaTH NpoOIeMu TOBKULIA, IPOIIOHYBATH CIIOCOOU IX PO3B’SA3yBaHHS,
- JOCITi>KYBaTH MPUPOHI 00'€KTH.
CraBJIeHHA:
- YCBIJOMJIIOBATH 3HA4YCHHS MNPUPOAHMYMX HAyK IJIsl Ii3HAHHS MaTepialbHOIO CBITY;
HAyKOBE 3HAYEHHS OCHOBHUX INPHPOJHHYO-HAYKOBHX IIOHSTH, 3aKOHIB, TEOPii, BHECOK
BUIaTHUX YYCHHUX Y PO3BUTOK NPUPOTHHYMX HAYK;
- OLIIHIOBATH 3HAYEHHS MPUPOJHIYUX HAYK 1 TEXHOJIOTIH JJIS CTAJIOTO PO3BUTKY CYCIIJIbCTBA;
- BHCJIOBIIOBATH CYMKCHHS IOAO MNPUPOJHHMX SIBHLI 13 MOTJSILY  Cy4YacHOl
HNPUPOAHUYO-HAYKOBOI KAPTHUHH CBITY.
HagpuanbHi pecypen:
- HaBYaJbHE 00JIaIHAHHS 1 MaTepiaiu, 3ac00M YHAOUHEHHS;
- MDKIPEMETHI KOHTEKCTHI 3aBJIaHHS;
- iHdopMamiifHi W aHATITHIHI MaTepiayii 3 mpobjeM CTaHy IOBKUDISL, OIMAZHOTO
BUKOPUCTaHHSI IPUPOAHUX PECYPCIB 1 CAHTETHYHUX MaTepiaiB;
- iHopMalliliHi MaTepiali Mpo Cy4YacHi JOCSTHEHHs HAYKH i TEXHIKH.
Ingpopmayiino- | Yminus:
uugposa - BUKOPUCTOBYBATH Cy4acHi MpHCTpoi i Ko0opy ximiuHoi iH(opmarii, ii oOpoOneHHs,
Komnemenmuicmsp | 30€peKEHHS 1 IEpeaBaHHS;

- CTBOPIOBATH iH(OpMAIiKiHi MIPOIYKTH XiMIYHOTO 3MICTY.
CraBJIeHHA:




- KpUTUYHO OIIHIOBATH XiMIYHY iH(pOopMaIliro 3 pi3HUX iH()OpMAaIiHHIX pecypcCiB;

- IOTPUMYBAaTHCh aBTOPCHKOTO MPaBa, €THYHHUX MPHUHIHIIIB MOBOKEHHS 3 HPOpMAITi€to;

- YCBIIOMITIOBATH HEOOXIAHICTH E€KOJOTIYHMX METOMIB Ta 3aco0iB yTmimizarmii nudpoBux
IIPUCTPOIB.

HaBuanbHi pecypeu:

- @JIEKTPOHHI OCBITHI pecypcH;

- BIpTyaJIbHI XiMidHI 1abopartopii.

Yminnsa euumuca
8nP0008IHC
Jcumms

Yminus:

- OpraHi30ByBaTH CaMOOCBITY 3 XiMii: BH3Ha4aTH MeETy, IUIaHYBaTH, H0OMpaTH HEOOXimHi
3aco0u;

- crocTepiraT XiMiyHi 00'€KTH Ta MPOBOIUTH XIMIYHHI EKCIIEPUMEHT;

- BUKOHYBATH HaBYaJIbHI MPOEKTH XIMIYHOTO 1 €KOJIOTIYHOTO 3MICTYy.

CraBjeHHA:

- BUSIBJISITH JOINUTIIMBICTD OO0 XIMIYHUX 3HAHb,

- IParHyTH CaMOBJIOCKOHAJICHHSI;

- OCMUCIIIOBATH PE3yJIbTaT! CaMOCTiHHOTO BUBUEHHS XiMil;

- PO3YMITH MEPCIEKTUBY BIACHOTO PO3BHUTKY YNPOJOBXK KHUTTS, MOB'I3aHOTO 13 XIMIYHUMHU
3HaHHSAMU.

HagpuanbHi pecypen:

- MEIiHHI JpKepena, TUIAKTHIHI 3aco0r HaBYaHHS.

Iniyiamuenicme i
nionpuemaugicmao

YMmiHns:

- BUPOOJISATH BJIACHI I[IHHOCTI, CTABUTHU ILIJi, MISITA 3aIUIsl JTOCSATHEHHS 1X, CIIUPAIOYUCh Ha
X1MIYHI 3HAHHS,

- 3aJ]ly4aTH MapTHEPiB 10 BUKOHAHHS CIUIBHUX HMPOEKTIB 3 XiMil;

- BUSBIIATH IHIIIATHBHICTH O pOOOTH B KOMaHIi, T€HEPYBaTH ifiei, OpaTH BiMMOBITAIEHICT
3a IPUUHSTTS PillICHb, BECTU JIiAlOrT 3aJUIsl JOCSATHEHHS CHUIBHOT METH Iijl 4YaC BUKOHAHHS
XIMIYHOTO eKCTIIEPUMEHTY 1 HaBYaJIbHUX MTPOEKTIB.

CraBjieHHS:




- BipuTH B cebe, Y BIaCHI MOXKIIMBOCTI;

- BUBQXEHO CTaBUTHCS JI0 BHOOPY MallOyTHHOTO HANPSMY HaBUAHHS, TIOB’SI32HOTO 3 XiMI€I0;
- OyTH TOTOBHMH JIO 3MiH Ta iIHHOBAIIiH.

HaguanbHi pecypcu:

- iTepaTypa Mpo yCIITHAX BUHAXITHHUKIB 1 M IIPHEMIIIB;

- 3YCTpiYi 3 YCHIIIHUMHU JIFOJIbMHU;

- Oi3HEeC-TPEHIHTH, eKCKYpCii Ha CydJacHi MiIIPHEMCTRA.

Couianvna ma
2POMAOAHCHKA
KomnemeHmuocmi

Yminus:

- CHIBOpaIlOBaTH 3 IHIIMMH HajA peawi3ali€lo COmialbHO 3HAYYyIIMX IPOEKTIB, IO
nepen0avaroTh BUKOPUCTAHHS XiMIYHUAX 3HAHB;

- TIpaIfOBaTH B TPYIIi 3aliKaBlIeHUX JIIOAEH, CIIBIPALIOBATH 3 iHIIUMH TPYyNaMH, 3ay4aTH
HIMPIIY TPOMAACHKICTD O PO3B’sI3yBaHHS MPOoOJIeM 30epeXeHHsI JOBKILIS.

CraBjeHHA:

- BUABIISITH MMATPIOTHYHI IOYYTTSA 10 YKpaiHH, TO00B 10 Manoi 0aThKiBIIMHI;

- IOTPUMYBATHCh 3araIbHOBU3HAHMX MOPAJIbHUX NPUHLIMIIB 1 HIHHOCTEH;

- OyTH TOTOBHMH BiZICTOIOBATH IIi MPUHITUAIH 1 IHHOCTI;

- BUSIBJIATH 3alKaBJICHICTh y JEMOKPATUYHOMY OOJAIITyBaHHI OTOYEHHS M €KOJOTiYHOMY
00JTamTyBaHHI TOBKIJIIS;

- OUiHIOBaTH HEOOXITHICTP CTAJIOr0 PO3BUTKY K MPIOpUTETY MDKHApOIHOTO
CITIIBpOOITHHIITBA;

- IaHYBaTH PO3MAITTsI JyMOK 1 OTJISIIB;

- OIIIHIOBAaTH ¥ MIaHyBaTHM BHECOK BHIATHUX VYKpPAiHIIIB, 30KpeMa BYCHHX-XIMIKIB, Yy
CYCHITBHHI PO3BUTOK.

HaBuanbHi pecypcu:

- HABYAJIbHI MPOEKTH, TPEHIHTH.

Oobiznanicmo ma
CAMOBUPAIICCHHA Y

cghepi Kynomypu

YMinnsa:
- BUKOPUCTOBYBATH Cy4YacHi XiMidHI 3aco0u 1 MaTepiaiay AJsl BTUIEHHS Xy TOKHIX 171eH i
BUSIBJICHHsI BJIACHOI TBOPYOCTI;




- TMIOSICHIOBATH B3a€MO3B’ 130K MUCTELTBA 1 XIMiI.

CraBJjieHHS:

- IiHYBaTH BITYM3HSHY 1 CBITOBY KyJIbTypHY CHAIIINHY, OO $KOI HaJeXaTh HayKa i
MHCTEIITBO.

HaBuanbHi pecypeu:

- TBOpM 0OOpa30TBOPUOTO MUCTENTBA, MY3W4YHI ¥ JITEpaTypHi TBOPH K LIIOCTpamii a0
BHBUYEHHS XIMIYHUX SBHILL;

- KOHTEKCTHI 3aBJIaHHS;

- CHHXPOHICTUYHA TaOJIHIISL.

Exonociuna
zpamommuicme i
300poee ycumms

Yminna:

- YCBIZIOMIIIOBATH MPUYMHHO-HACIIIKOBI 3B’ SI3KM Y IPUPO/I 1 11 LiTiCHICTB;

- BUKOPHUCTOBYBATH XIMIYHI 3HAaHHS IS TOSICHEHHS KOPHCTI i MIKOIW 3M00yTKIB Ximil i
XIMIYHOT TEXHOJIOTIT IJIs TFOIUHU 1 JOBKIJUIS,

- BIIAIITOBYBATH BJIACHE >XUTTEBE CepeNoBHUINE Oe3 ImKoau s cebe, 1HIMX Jomei i
JTOBKIJLJIS,

- JOTPUMYBATHCS 340POBOTO CIOCO0Y JKUTTS;

- Oe3MeYHO MOBOJUTHUCH i3 XIMIYHUMH CIIONYKaMH 1 MaTepiagamMu B ToOyTi;

- OpaTu y4acTh y peami3allii MpOeKTiB, CIPAMOBAaHUX Ha IOJIIIICHHS CTaHy MTOBKLLISA
3aBJISIKH JOCSTHEHHSAM XIMiYHOI HAyKH;

- TOTPUMYBATHUCS TIPABHII €KOJIOTIYHO BUBAKEHOT MOBEIHKH B TOBKIJLITI.

CraBjeHHA:

- MITPUMYBATH W YTUTIOBATH Ha MPAKTHIN KOHIIECTIIIIIO CTAJIOTO PO3BUTKY CYCHIBCTBA;

- PO3YMITH BayKJIUBICTh TApPMOHIIHOT B3a€MOIi1 JIFOAWHY 1 TPUPOIH;

- BIANIOBIAJIBHO H OIIAHO CTAaBUTHUCS 0 BUKOPUCTAHHS INPUPOIHHUX PECYPCIB K JxKepena
310poB’s 1 1oOpoOyYTy Ta OE3MeKH JIIOIUHY 1 CIITHHOTH;

- OIIIHIOBAaTH €KOJIOTi4HI PU3UKK 1 OyTH TOTOBHM IO PO3B‘SI3yBaHHS IPOOJEM JOBKIJLIA,
BUKOPUCTOBYIOUH 3HAHHS 3 XiMii.

HaBuajabHi pecypcu:




- HABYAIbHI MPOCKTH;
- IKICHI 1 KIJIbKICHI 3a/1a4l €KOJIOTIYHOTO 3MICTY.

IIpenmeTHa XiMiYHA KOMIIETEHTHICTh YUHIB € CKJIATHUKOM KITIOYOBO1 KOMITETEHTHOCTI Y MPUPOTHUINX HayKax i
TeXHOJIOT1s1X. BonmoaiHHs XiMIYHOIO KOMIIETEHTHICTIO Ha 6a30BOMY PiBHI O3HAYA€ 3/IaTHICTD YYHIB MUCIUTH 1 JiSTH 3
MTO3UIIIH CBITOTIISITHMX OPi€HTAIIH 1 IIHHICHUX YCTAaHOBOK, CPOPMOBAHUX y MPOLIECi HABYAHHS XiMil.

[IpenmMeTHa KOMIIETEHTHICTH € CKJIaJHUM YTBOPEHHSM, OCHOBHMMHM KOMIIOHEHTAaMH $IKOTO € 3HAHHEBUH
(mi3HaBanmpHUM), MiATBHICHUNA (ITOBENIHKOBHH) 1 MiHHICHWH (MOTHBaIlifHUI). 3MICTOBE HAMOBHEHHA ITHX
KOMIIOHEHTIB pO3KpUTO B pyOpui nporpamu « O4iKyBaHi pe3yIbTaTH HaBYaJIbHO-MI3HABAIBHOI AISTIbHOCTI».

[epenik o4iKkyBaHMX pe3y/bTaTiB HABYAHHS 30PIEHTYE BUHMTEINS HA JOCSATHEHHS METH HABYAHHS 332 KOXKHOIO
TEMOIO IPOrpaMH, MOJEIINTh IJIaHyBaHHS LIiJIeH 1 3aBAaHb YPOKiB, JacTh 3MOTY BUPOOMTH a/J€KBaTHI METOAMYHI
X0 JI0 TIPOBEJICHHS] HABYAIIbHHUX 3aHSATh, TOTOYHOTO i TEMaTHYHOTO OI[IHIOBAHHSI.

KomnerentHicHu# miAxia y HaBUYaHHI, HA BiAMiHY BiJ IpEAMETHOTO, epeadavae iHTErpario pecypciB 3MicTy
KypcCy XiMii Ta iHIIUX TpeMETIB Ha OCHOBI MPOBIAHNUX COLIANBHO i 0COOMCTICHO 3HAYYNINX 1JIEH, 110 BTLTIOIOTHCS B
CyYacHii OCBITi: yMiHHS BUUTHUCS, €KOJIOTIYHA TPAMOTHICTB 1 3JOPOBHIA CITOCIO KUTTS, COIiabHA Ta TPOMaSTHCEKA
BIJINIOBIIAIbHICTh, 1HII[IATUBHICTH 1 MiIPUEMITUBICTb.

Jnsa peamizamii nux imedl BUOKPEMIICHO Taki HACKpi3Hi 3micmoei ninii: «Exonoziuna Oesnexa i cmanuii
po3sumoky, «I pomadsancoka 6ionosioanbHicmoy, «300poe's i 6esnexar, «llionpuemnusicmos i @inancosa
2PAMOMHICIbY.

Hackpi3Hi 3MicTOBI JiHIT TOCITITOBHO PO3KPUBAIOTHCS Y TIPOLIECi HABYAHHS i BUXOBAHHS YUHIB, € CIIIBHUMH JJISI
BCIX MPEAMETIB 1 KOPETIOIOTHCS 3 KIIIOYOBUMH KOMIIETCHTHOCTSIMU.

3micToBa JiHis « EKonoziuna fe3neka i cmanuii po3éumory pealizyeThCs Ha 3pa3kax, 1110 Jal0Th 3MOTY YUHEBI
YCBIIOMUTH NPUIHUHHO-HACIIAKOBI 3B’ 3KH y TMPUPOJI 1 11 IUTICHICTh; BaXJIMBICTh CTANIOTO (KEPOBAHOTO) PO3BHUTKY
KpaiHn 1t MaiOyTHIX mOKomiHb. Taki 3pa3ku Hajgae marepiaid mpo noOyBaHHS W 3acTOCYBaHHA DPEUYOBHUH,
30epeXeHHs] NPUPONHUX pPECypciB — BOAM W MOBITPS, palioHaJbHE H OLIagHE BUKOPHCTaHHS IPUPOIHUX
BYIJIEBOJIHIB, KOJOOOIT XiMIYHUX €JIEMEHTIB 1 pEUOBHH TOILO.

PesympraToMm peamizamii 1iei 3MicTOBOI JIiHIT € He JuIIe OOI3HAHICTh YYHS i3 €KOJOTIYHHMH MPOOIEMaMH,
MOB’SI3aHUMHU 13 JIOTPUMAHHSM YMCTOTH BOJM 1 MOBITPs, MPOIIECAMM TOPIHHS 1 JUXAHHS, KUCIOTHUMH JOIIAMH,
CTIMKMMH OpTaHiYHUMH 3a0pyIHIOBaYaMH, a # yCBIIOMIIEHHSI MOXKITUBOCTI pPO3B’SI3yBaHHSA IMX MPOOIEM 3aco0amu



ximii. YdeHb 1iHye MPHUPOIHI PECYpCH, BiJl AKHUX 3AJICKUTH HOTO 370pOB’s, JOOPOOYT, CTaluii PO3BUTOK KpaiHW;
YCBiTOMITIOE HEOOXiHICTh 30€peXeHHsS YHCTOTH IOBKLLIA; Oepe ydacTh y BIAMOBIAHMX 3aX0Aax; €KOJOTIYHO
BHUB2)XCHO TIOBOJUTHCS Y JOBKIILII.

CTaHOBIIEHHIO Y4YHIB SIK CBIJIOMHX TpPOMAasiH, TMAaTpPioTiB YKpaiHW, YJIEHIB COIlyMy, MICIEBOi TpOMajH,
HIKITFHOTO KOJIEKTHBY Ma€ CHPHSTH peaiizamis 3MicToBOI JiHil «I pomaoanceka eionosioansnicmsy. Ha ypokax
XiMii y9HI 03HaHOMITIOIOTHCS 31 3M00yTKaMH BITYM3HAHUX YICHHUX Ta IXHHOIO TPOMAISTHCHKOIO ITO3HITIET0, OIIHIOIOTH
PO3BHUTOK BITYM3HSHOTO BUPOOHHUIITBA Ha OCHOBi JOCATHEHb XIMIYHOT HayKH, HABUAIOTHCS MPAIIOBATH B KOMaHII,
BIJIIOBiAJbHO CTABUTHCH J10 3aBAaHb, BU3HAUEHUX KOJIEKTUBOM, Ta PETEIbHO BUKOHYBAaTH CBOIO YAaCTUHY poOOTH. Y
Mo3aypOuHHid yac 10al0Th PO YHCTOTY JOBKUUIL CBOTO PErioHy, OepyTh MOCHIBHY y4acTh Yy peajizauii coliaabHo
3HAYYIIUX HABYAJIbHUX MPOEKTIB.

Pesynmpraramu, mo 3acBiAYylOTh NPONYKTHUBHICTH peamizamii wmiei JiHii, € YCBIJOMJIEHHA Y4YHSMH
BiJIMOBINATBHOCTI 32 pe3yIbTaTH HABYAHHS, SIKI MOKYTh Y MallOyTHbOMY BIUTMHYTH Ha PO3BUTOK KpaiHU; CyMJIiHHE
BUKOHAHHS 3aBIaHb Y KOMAaHIi; BHPOOJICHHA BJIACHOTO CTaBJICHHS [0 BXXMBAaHHS aJKOTOJI0; palliOHaJIbHE
BUKOPHCTaHHS PEYOBHH; YIacTh y 3aXUCTi JOBKLLIA 1 30epekeHHi fioro /s cebe Ta MailOyTHIX TOKOJIiHb.

3micToBa JiHIA «300poe’'a i 6e3nmexa» TOPKAETHCS BCiX 0€3 BHHATKY TEM MpOTpaMM 3 XiMii, OCKUIBKU
BUKOPHUCTaHHS 3700yTKIB XiMil VIPOIOBXK YCHhOTO JKHTTA JIIOAWHA TICHO TIIOB’S3aHO 31 370pPOB’SIM i
xuTTe3a0e3neyeHHsM. [locninoBHUNA PO3BUTOK wLi€l 3MICTOBOI JiHIT y 3MiCTi KypCy Aa€ YYHSIM 3MOTY YCBiIOMHTH, 3
onHOTO OOKY, 3HAUEHHS XiMii 151 OXOPOHH 3/I0POB’S, a 3 IHIIOTO — MOXIIUBY IIKOAY MPOJYKTIB Cy4acHOI XiMidHOT
TEXHOJIOT1] y pa3i HeHaJIe)KHOTO BUKOPUCTAHHS iX.

Y pesymbraTi pearizamii Imi€i 3MicTOBOi iHII ydeHh 0€33aCTEPEKHO MOTPUMYETHCS MPABII OE3MEUHOTO
MTOBOJIKCHHS 3 PEYOBHHAMHU 1 MaTepianamu B Jabopatopii, moOyTi i JOBKi/LTi; 00i3HAHUH i3 3aX0amMu Oe3IeKH ITif
4ac peakilii ropiHHsI, MapKOBaHHIM HEOE3MCUHUX PCUOBHH; YCBIIOMIIIOE 3aJICKHICTh 370POB’S BiJl YUCTOTH BOIH,
MOBITpPs, CKJIaAy XapyOBHX NPOAYKTIB, 3ryOHY Ail0 aJKOr'OJI0 HA OPraHi3M JIIOAMHH; JOTPHUMYETHCS 310POBOTO
CIIOCO0Y KHUTTSI.

3wmicroBa niHis «llionpuemnusicms i hinancosa zpamomuicmey HAUIIOE YYHIB Ha MOOUTI3aIlil0 3HAHb,
MPaKTUYHOTO JOCBiAY 1 IIHHICHUX YCTAaHOBOK Yy CUTYallisiX BUOOpY 1 MPUHHATTS pilieHb. Y HaBYaHHI XiMii Taki
cUTyalii CTBOPIOIOTBCSA i Yac IUIaHyBaHHA CaMOOCBITHBOI HaBYabHOI IiSUTBHOCTI, TPYHNOBOI HaBYaJIbHOI,
EKCIIepUMEHTaJIbHOT POOOTH, BUKOHAHHS HAaBYAILHUX MPOEKTIB 1 PE3CHTYBaHHS 1X, PO3B’A3yBaHHS PO3PaXyHKOBUX



1 KOHTEKCTHUX 33]1a4, BUPOOJICHHS BJIIACHOT MOJIEI MOBEIIHKH y JTIOBKIJLII.

Po3kputTs 3MicTOBOI JTiHIT TOTpeOy€e MO3UTUBHUX 3Pa3KiB 13 iCTOPITl XiMii, HISTTPHOCTI BYCHHX 1 MIAIPUEMIIB y
rajmysi Ximii, ekosorii, apmakonorii, o0 3acBigU4yIOTh MOXIHUBICTH PO3B’SI3yBaHHA HE JIMIIE TEOPETHYHHX, a W
MPaKTHYHUX TMPOOIIEM XiMii 1 XIMIYHOTO BUPOOHHUIITBA.

VY pesynbrari peainizaiii i€l 3MicTOBOI JiHiT Y4€Hb YCBIIOMIIIOE BaXKJIMBICTh BUBUCHHS XiMil; OLIHIOE YCITiXH,
TOCSITHYTI CY9aCHUM CYCITUTHCTBOM Y XiIMiUHIN HayIll, po3po0JIeHHI CITOCO0iB J0OyBaHHS, TEPEPOOKH 1 3aCTOCYBaHHS
PEUOBHH SIK Taki, IO 3aJIe)KaTh Bifl 3HaHb, YMiHb, 1HIMIATUBY 1 MIIANPUEMIMBOCTI OKPEMHUX OCOOMCTOCTEH 1 Tpym
OJTHOIIYMIIiB; TIEPEHOCUTH II€ CTABJIICHHS Ha Pi3HI BUIW CBO€I HABYAIBHOI MiSUTBHOCTI, TTOBOJDKEHHS y TOBKIJUIL;
CBiIOMO 0OMpae HanpsM HaBYaHHS Y CTapILUii IIKOJIi, BUXOASYH 3 BIACHUX MOXKJIMBOCTEH.

Pearizamist Hackpi3HUX 3MiCTOBUX JTiHIH He nepeadadae Oyap-IKOT0 pO3MTUPEHHS YU TIOTTHOICHHS HaBYAIBHOTO
Marepiaiy, ane morpeOye MOCHWICHHs yBard IO MEBHUX Horo acmekTiB. IIpoBigHi imei, Ha SKUX IPYHTYIOTHCS
HACKpi3Hi 3MICTOBI JIiHi1, BTUTIOIOTHCSI B HABYaHHI XiMii SIK Y TEOPETHIHOMY 3MICTi KypCy, TaK i B eKCIIEpHUMEHTATbHI I
JiSUTBHOCTI Y4HIB, MiJ 4ac po3B’sA3yBaHHS 3a/1ad 1 3aBJaHb 3 peaJbHUMHU JaHUMH; BUKOHAHHS MIKIpPEAMETHUX
HaBYAJBHUX MPOEKTIB, poOOTH 3 PI3HUMH JKepesraMu iH(GOpMaIlil; B M03aypOUHUIl 9ac BOHH Peali3yloThCA IiJ 9ac
TEMAaTUYHUX THXKHIB, y4yacTi B pETiOHANbHHX, BCEYKPaiHCBKMX Ta MDKHApOJHUX KOHKypcax (y TOMY YHCIHi
JTUCTAHITITHUX ).

VY HaBuaspHIM mporpami 3 Ximil Hackpi3Hi 3MICTOBIi JIiHII BHHECEHO B OKpeMy pyOpuky. Y Hiil 3a3HaueHO
MIATAHHS, 1110 JAI0Th 3MOTY BiJIITOBITHO CIIPSMYBATH 3MIiCT KOKHOI TEMH.

Ha 3aBepiuenHs HaBuaHHs XiMii B OCHOBHIN IIKOJI Y4EHb Ma€ 3aCBOITH MPOBIiIHI i€l XiMIYHOT HayKH, HiHHICHI
YCTAHOBKHM 1 MaTH JOCBiJ iX 3aCTOCYBaHHS y BJIACHIH JOisUIBHOCTI, 110 B CYKYIHOCTI 3a0e31edye 6a30By MIATOTOBKY 3
npeaMera i CTBOpIOE HiAIPYHTS U1 TOAAJBILIOTO HAaBYAHHS XiMil y cTapuid Imkou, comiamizamii i TBopuoi
caMopeali3alii 0COOHCTOCTI.

3MicT Kypcy XiMii OCHOBHOI IIKOJIM 30epirae mepeBipeHe yacoM 0a3oBe sSApO, HEOOXiAHE JUIA OCBIUEHOCTI U
PO3BUTKY Y4YHS; PO3KPUBAE 3arajbHOKYJIBTYPHWN, TYMaHICTHYHHH XapakTep MPHPOAHUYO-HAYKOBUX 3HAHB;
IPYHTY€TBCSI Ha IIPOBIAHMX CBITOTJISAHUX 1A€4X MPUPOJO3HABCTBA, SK OT:

* i3HaBaHICTh MaTePiAILHOTO CBITY;

* TUCKPETHICTh MaTepii;

* iepapXxist piBHIB CTPYKTYPHOI Oprasizamnii MaTepii;



* MaTepiajbHa €HICTD CBITY;

* IPUYUHHO-HACIIIKOBI 3B'A3KH Y IPUPO/I;

* 3HAUYEHH IPUPOJHUYHX HAYK JJIsl pO3B'SI3yBaHHS MPOOJIEM CTaJIOro PO3BUTKY JIIOACTBA.

kimpHUA Kypc XiMii moOymOBaHO 3a KOHIEHTPUYHUM HpUHIMNOM. Ha mepmiomy KoHIEHTpi (B OCHOBHIH
LIKOJI1) BUBYAETHCA MiHIMaTbHHUN 3a 00csAToM, aje (pyHKIIOHATBHO LiNiCHUH 0a30BHH Kypc XiMii, TOCTaTHiH Aus
TTOAAIBITION OCBITH 1 CaMOOCBITH YYHIB. 3MICT Jpyroro KOHIICHTPY (CTaplna IIKOJa) 3aJeKUTh Bif MPOodiIro
HaBYaHHS, 0OPaHOTO YYHEM.

IIporpamMa OCHOBHOI INKOJHM peaji3ye 3MICTOBI JiHII XIMIYHOTO KOMIIOHEHTa OCBITHBOI ramysi
«IIpupoao3HaBCTBO»: XIMIYHHH €IEMEHT, pEUOBHHA, XiMiUHa peakilis, METOIN HAYKOBOT'O Mi3HAHH: B XiMii, XiMisl B
JKUTTI CYCIIUIBCTBA. 3MICT MPOTpaMH CTPYKTYPOBAHO 3 ypaxyBaHHSAM BIKOBHX OCOOJHMBOCTEH y4YHIB 1 dHacy,
BiJJBE/ICHOTO Ha BUBUCHHS MPEAMETA.

B ocHOBHI# K0T XiMit0 BUBYAIOTh 3a TUIIOBHUM HaBYAIHHUM IUTAHOM 3 TAKUM PO3IMOALIOM TroauH: 7 ki1 — 1,5
rof., 8, 9 k1. — 2 rox. Ha T AeHb. OOpaHO TaKy MOCIiAOBHICTh BUKJIAJACHHS HAaBYAJIHHOTO MaTepiaiy:

7 kaac. Bemyn. Tema 1. Iloywamxosi ximiuni nonsmms. Tema 2. Kucens. Tema 3. Booa.

8 kaac. Tema 1. byoosa amoma. Ilepioouunuii 3axon i nepioduuna cucmema ximiunux enemenmie. Tema 2.
Ximiunuii 36 ’a30x i 6yooea pewosunu. Tema 3. Kinokicmo peuosunu, pospaxynxu 3a ximiunumu gopmynamu. Tema 4.
Ocho6Hi Knacu Heop2aniyHux CnoJyK.

9 kaac. Tema 1. Pozyunu. Tema 2. Ximiuni peaxyii. Tema 3. [lovamxosi nonamms npo opeaniuni cnonyku. Tema
4. Ponb ximii 8 slcummi cycninbcmea..

Y 7 kaaci Ha piBHI CKIaay peUOBHHU TpuBae€ (pOpMyBaHHS OCHOBHUX XIMIUYHUX IOHATH (aTOM, MOJIEKYyJa,
XIMIYHUH eNeMEeHT, MPOCTi ¥ CKIIaJHI PEYOBHHHU), PO3TOYATe Y MPUPOAO3HABUMX Kypcax 1-5 KiaciB; popMyrOThCS
HOBI TOHATTS (XiMiuHa (opMyIna, BaJeHTHICTh, XiMiuHa peakifis). CXeMH XIMIYHHX peakiiil 1 XiMiYHi piBHSHHS
PO3IIIANAIOTECS. HA OCHOBI 3aKOHY 30epeXeHHS Macu pedoBUH. O3HailoMyleHHA (B 3arajbHOMY) i3 MEpiOAMIHOIO
CHUCTEMOIO XIMIYHHX €JIEMEHTIB IepeadadeHo MporpaMoro 3ayidi TOTro, MO0 YYHI Malld 3MOTY BCTAaHOBUTH
B3a€MO3B’A30K MK PO3TalllyBaHHSIM €JIEMEHTIB y NEePiOAUYHINA cUCTeMi Ta IXHbOIO BaJICHTHICTIO, BUKOPUCTOBYBATH
iH(OopMaIlito, IKy MiCTUTh IIEpiOJMYHa CUCTEMa, TIPO BiTHOCHI aTOMHI Macy XiMiYHUX €JIEMEHTIB.

Jlesiki BMacTUBOCTI MPOCTHX 1 CKIaTHUX PEUOBUH PO3IIISNAIOTHCSA HA NMPUKIIagaxX KHCHIO 1 BOAM B HACTYIHHX
NBOX TeMax. Po3risigaioThesi mporiecu N0OyBaHHS KUCHIO; HA OCHOBI XIMIYHHMX BJIACTHBOCTEH KUCHIO BBOJMTHCS



MOHSATTS PO PEAKIIII0 CIOIYYCHHS Ta OKCUIM METATIUYHUX 1 HEMETAJIIYHUX CJICMCHTIB.

BuBdeHHS XiIMIYHHUX BIIACTHBOCTEH BOAW [1a€ 3MOTY PO3TJIAHYTH B3a€EMOII0 OKCHIIB 3 BOAOK Ta
03HaHOMUTHCS 3 KHCJIOTaMU i ocHoBaMU. Lle 3a0e3neuye MiHiManbHy (pakTosoriuny 6a3y Mpo CHOMYKH XiIMIYHHX
€JIEMEHTIB 1 IXHI BIaCTUBOCTI ISl IOJATBIIIOTO BUBUEHHS IIEPIOJMYHOTO 3aKOHY 1 XIMIYHOTO 3B 53Ky Yy 8 KIIaci.

Ha npomy erami HaBuanHs Ximii TpuBae (GopMyBaHHsS HOHSTTS PO PO3YMH Ta HOTO KOMIIOHEHTH, MacoBY
JaCTKy PO3YMHECHOI peUOBHHH (TIPOTICACBTHYHI 3HAHHS HATABAIMCh HA YPOKaX MPHUPOIO3HABCTBA). Y UHI HABYAIOTHCS
BUTOTOBJISITU PO3YMHH, PO3B’S3yBaTH 33/aul Ha OOUYMCICHHS KUIbKICHOTO CKJIaly pO34MHY, BU3HAUEHHS MacoBOi
YaCTKU PO3UYMHEHOI peYyOBHHH, 00’ €My 1 Macu BOJM IJIs1 HOTO BUTOTOBJICHHSI.

VY 8 kuaci Ha TOYaTOK BMHECEHO TEOPETHYHMH Marepian mpo OynoBy aroma, HepioJWYHUHA 3aKOH, XiMIYHHNA
3B’S30K 1 OymoBY pedoBuH. BuBdueHHs OymoBH aroma Ja€ 3MOTY MOSICHUTH MPUYINHY SBHINA TMEPIOTATHOCTI 3MIHI
BJIACTUBOCTEN XiMIYHUX €JIEMEHTIB 1 IXHIX CIIOJIYK, PO3KPUTH Ha BUIIOMY TEOPETUYHOMY PiBHI TIOHSTTS BaJICHTHOCTI
€JIIEMEHTIB Y XiMIYHUX CIONYKaX, 3’ sICYyBaTH €NEeKTPOHHY NPUPOY KOBAJIEHTHOTO Ta HOHHOTO XIMIYHUX 3B’SI3KIB.

VY nactrynHiii Temi «Kinpkicte peuoBuHU. Po3paxyHku 3a XiMiYHUMH (HOpMYTaMu» QOPMYETHCS MOHATTS NPO
KUTBKICTh PEYOBUHU Ta OJUHUITIO ii BUMIPIOBAHHS — MOJIb. YUHI BUAThCS OOUYMCIIOBATH MOJISIPHY Macy, BiTHOCHY
TYCTHHY Ta3iB. AOCTpaKkTHI MOHATTA HPO aTOMH ¥ MOJIEKYIH HaOyBalOTh peajbHUX KIJIBKICHUX XapaKTEPHUCTHK.
3acBOEHHSI 3HAHD 3 TEMH JIOTTOMOJKE YIHSIM 3pO3YMITH KiIbKICHI BITHOIIEHHS MiXK pEIOBHHAMH B XIMITHHUX PEaKIIisIX
(noOupanHs KoedilieHTiB) 1 MOJETIINUTH KUJIBKICHI PO3paXyHKH 33 XIMIYHUMH PIBHAHHSIMH.

Jani BuBuaeThes TeMa « OCHOBHI KITAaCH HEOPTAHIYHUX CITOJIYK», sIKA MA€ MePEBAKHO (HaKTOJIOTIIHUIN XapakTep,
aJie 3 aKLIEHTOM Ha B3a€MO3B’ 3Ky CKJIa[y, BIACTUBOCTEH, 3aCTOCYBAHHS PEUOBHH 1 IXHHOT'O €KOJIOTI1YHOI'O BIUIUBY.
3a Takoi MOCTIMOBHOCTI TeM BHUBYCHHS HEOPTAHIYHUX pPEUOBMH HHHI HAOyBa€ TEOPETHYHOTO IMATIPYHTS, SKE
CTaHOBJITH MEPIOAMYHUN 3aKOH, Oy/I0Ba pEYOBHH, KiIBKICHI BiHOMIEHHS B XiMii. XiMIYHUH CKJIa]] 1 BIACTHBOCTI
PEUOBHH JIOTIYHO TOB’S3YIOTHCS 3 PO3MINICHHAM XIMIYHHMX €JIEMEHTIB y MEpioAWYHIA CHCTeMi, a B NMPAaKTHYHIH
YacTHHI TPOTPaMH € 3MOra IMOCTYIOBO MEePEHTH BiJl MPOCTUX MO CKIAMHIMINX XIMIYHHX peakiliii i po3paxyHKOBUX
3aad.

[lepma Tema 9 Kjacy npucBsS4YeHA AUCIEPCHUM CHCTEMaM, KOJOIAHUM M iCTHHHMM po3uyuHaM. Po3risimaerscs
Oy/10Ba MOJIEKYJIN BOJIH, ii BIIACTUBOCTI MOSICHIOIOTHCS 13 3aJTyYEHHSIM MTOHSTTSI PO BOJHEBUH 3B’ 130K. BoHI po3unHu
KHCJIOT, OCHOB 1 COJIel Ta peakiii Mi>k HUMH BUBYAIOTHCS 3 TIOTILILY €JIEKTPOJIITHYHOI fuconianii. BBoguTecst HOHATTS
po pH po3unHy, 3BaXar0oun Ha BYKJIMBICTh BU3HAYEHHS AKOCTI Xap4oBOi Ta 1HIIOT MPOTyKIIii.



HactynHa Tema Mae y3araqpHIOBaJIBbHHN XapakTep LIOA0 HIe OAHIET TPy 00 €KTiB XiIMIYHOT HAYKH — XIMIYHHX
peaxiiit. ®opMyBaHHS FOTO KIFOYOBOTO MOHATTS XiMii BiOyBaeTbCs Ha SIKICHO HOBOMY PiBHI 3aBISKH PO3BUTKY
MOYaTKOBUX YSIBICHb MPO XIMiYHY PEakIif0 Ta MOXIHBOCTI 3IyY4UTH MONEpPeIHhO HAOyTi 3HAHHS MpPO peakuii 3a
y4acTio HeopraHiuHuX pedoBuH. [1ix yac BUBYEHHS] OKUCHO-BIAHOBHUX PEAKLIN PO3IIILAAETHCS HOHATTA PO CTYIiHb
OKHMCHEHHS Ta TIpaBUJia HOTO BU3HAYEHHS y CIOJyKaX.

OpraniuHi CHOJYKH BUBYAIOTHCA Ha PiBHI MOJICKYJSIPHOTO CKIAAy; IJIS BYTJICBOIHIB, CIIHPTIB 1 €TaHOBOI
KHCIIOTH Tepe0ayeHo TaKOoX CKIaJaHHS CTPYKTYpPHHX QopMys. XiMiuHiI BJIAcTUBOCTI PO3IJISAJAIOTHECS B
oOMeXeHOMY 00cCs3i: peakiii TOpiHHA I BYTJIEBOIHIB 1 CIHPTIB; 3aMIlIEHHS 3 XJIOPOM — JUISI HACHYCHHX
BYIJIEBO/IHIB; IPUEJHAHHS BOAHIO 1 OpOoMy — [UIsl HCHACHYCHUX BYTJIEBOJIHIB; peakiii €eTaHOBOI KHCIIOTH HaBOJASATHCS
B TOPIiBHSAHHI 11 3 HEOPTaHIYHUMHU KUCIOTaMH. IIOHATTS PO TOMOJOTIIO PO3TISAAETHCS HA MPUKIIAAi TOMOJIOTIB
MeTaHy. [3omepis, mpaBuiIa yTBOPEHHS Ha3B OPraHiYHUX CHOJIYK HE BUBYAIOTHCS.

3aKi0YHy TeMy OCHOBHOI MIKONHU «Poip XiMii y XKHUTTI CyCHiJIbCTBa» MPHUCBIYEHO KIIOUYOBUM CBITOTIISIHUM
MUTaHHSIM XiMii OCHOBHOT IIKOJIM IIPO OaraTOMaHITHICTH 1 B3a€MO3B’SI3KM PEYOBHH, PO3TIIIAETHCS Miclie XiMii cepen
HayK TpO NPUPOSY, ii 3HAUEHHS JJIs pO3YMIHHS HAYKOBOI KAPTHHHU CBITY, POJIb XIMIYHOI HAyYKH 1 BUPOOHUIITBA IS
3a0€3MeUYeHHS CTAIOT0 PO3BUTKY JIOJICTBA.

Bupuenns ximii y 8 # 9 kiacax poO3MOYMHAETHCS KUTBKAaroJWHHUM TIOBTOPEHHSIM 0a30BUX Bimomocteid. lle
MOBTOPEHHS BOXKJIMBE, OCKIIBKH aKTyali3ye 3HaHHs y4HiB, 30epexkeHi y JOBrOTpUBAJIiil am’ATi.

OTXe, B OCHOBHIH IIIKOJII alOTHCS BIIOMOCTI 3 PO3ALUIIB 3arajbHOi, HEOPTaHiyHOi Ta opraHiyHoi ximii. Takuit
3MICT Kypcey Ximii 3abe3nedye HOro BiTHOCHY 3aBEpIUCHICTh. 3 OAHOrO OOKY, BiH Ja€ OCHOBH XIMIYHHMX 3HaHb,
HEOOXiTHI IS TOBCAKICHHOTO KHUTTSI, 3araTbHOKYIBTYPHOI IMiITOTOBKH, IMMOJATBITOTO OCOOUCTICHOTO PO3BUTKY THX
LIKOJISIPiB, SIKi HE MJIaHyIOTh 3100yBaTH npodecii, MoB’s13aHi 3 XiMi€ro. 3 iHIIOro 00Ky, el Kype € MAIPYHTSIM IS
MPOIOBKEHHS XiMIYHOI OCBITH BUITYCKHHKIB OCHOBHOT IIKOJH SIK y CTapIii IIKOJI, TaK i B 1HIIUX HaBYAJbHUX
3aKanax.

KpiM TpamumiiiHuX NHUTaHb, MI0 CTOCYIOTHCS XIMIYHHX €JIEMEHTIB, PEYOBHH 1 PeaKIlii, yBara mpuIiIsIeTbcs
BHCBITJICHHIO METOJIIB HAyKOBOTO ITi3HAHHS B XiMii, POJIi CIIOCTEPEKEHHS W eKCIEepPUMEHTY. 3MICT Marepialy Mae
YiTKe CHpsMYyBaHHs Ha 30epEeKEHHs JOBKIIUIA 1 3J0POB’S JIIOJUHH 3aBISIKM yBa3i 10 MpoOieM YHCTOTH MOBITPA i
BOJAW, BHWBYEHHIO OI0JOTIYHOI pPOJI KHCHIO, O30HY, BOJH, PO3YUHIB, OKHCHO-BITHOBHUX pe€aKIliii, OCHOBHHX
HEOPTaHIYHMX 1 OPTaHIYHUX PEYOBHH, 3ryOHOT [Iii aIKOTOJIIO.



BuBuennst xiMii moTpedye pamioHaIbHOTO 3aCTOCYBaHHSI CIIOCOOIB [iif, MeTOdiB i 3aco0iB HaBUYAHHS.
Opranizanii HaBYaHHA XiMii CIPUSATHME BHUKOPHCTAHHS MEPEBIPEHHUX IMIKITHHOIO MPAKTUKOK TPYIOBOI pOOOTH,
npoOJeMHOT0 HaBYaHHS, JUIAKTHYHUX Irop, TPEHIHTOBUX 3aHATH TOMIO. Y Cy4YacHHX YyMOBaxX BaKIUBUM
METOJIMYHAM OPIEHTUPOM € (OPMYBAaHHS B y4YHIB YMIHHS BUMTHCH i HOTO pealizaiis B CaMOCTIHIN HaBYaIbHIH
nistmeHOCTI. [IpiopuTeTHuii BUOip METOANKY HABYAHHS HAJICKUTH YUUTENICBI.

BaxxmuBuM KepenoM 3HaHb, 3ac000M (GOPMYBaHHS CKCIIEPUMEHTAIBHUX YMIHb 1 JOCHITHAIBKUX HAaBUYOK,
CTBOpEHHsI TNpOOJIEMHHUX CHUTyalilf, PO3BUTKY MHCIEHHS, CIIOCTEPEXIIMBOCTI Ta JONMUTIMBOCTI € XiMivHMIA
eKCIepUMEHT i po3B’si3yBaHHs 3aAa4. ToMy B Iporpami A0 KOKHOT TEMHU BKa3aHO BUIN XiMiYHOTO €KCIIEPUMEHTY
W THIN PO3paxyHKOBHX 33734, a TAKOX IepeadadeHo NOCTiaH, sIKi MOXXHa BUKOHYBATH B JOMAIIHIX yMOBax Iij
HaATJIIOM OaThKiB.

Buxoznsuu 3 MoximBocTeil kaOiHeTy XiMii Ta Oepydu A0 yBarum TOKCHYHICTH PEYOBUH 1 MpaBmiia Oe3MeKH,
YUHTENb Ha CBill pO3CYJ MOXe TOTIOBHUTH XIMIYHHAN €KCIIEPUMEHT, K JEMOHCTPAIliHHIA, TaK 1 JJabopaTopHHUH.

DopMyBaHHIO KOMIIETEHTHOCTEH Y4YHIB CIpHs€ BUKOHAaHHA HUMH HABYAJBHMX MPOEKTIB, OPi€HTOBHI TeMH
AKUX (711 BHOOPY) HaBEJEHO B OKpeMii pyOpuIll porpaMu. YUUTENb 1 y9HI MOXKYTh TPOTIOHYBATH 1 BIACHI TEMH.
[IpoexT po3poOIAIOTHCS YUHAMH 1HAWBIAyaldbHO a00 B Tpynax, YUHTeNIb MOXKE HaZaBaTH KOHCYJIBTALIIO 10O
IJIaHYBaHHS, BU3HAYEHHS METH, 3aBIaHb I METOIWKH JOCTIDKEHHS, TMOIIyKY iH(oOpMaIlii, KOOPAWHYBAaTH Xil
BUKOHaHHS MpoekTy. [IpoekTHa poboTa Moxe OyTH TEOPETHYHOIO a00 eKCIIepUMEHTANILHO. TPHUBATIiCTh MPOEKTY —
pi3Ha: BiI ypoKy (MiHI-IIPOEKT), KiJBKOX IHIB (KOPOTKOTEPMIHOBMH NPOEKT) A0 POKY (IOBroTEpMiHOBHH).
PesynbTarn gocnimpkeHs yuHi IpeACTaBIsAOTE y GopMi MyJIbTUMENIHHOT Tpe3eHTauii, 1omnoBili (y pa3i HeoOXiTHOCTI
— 3 JIEMOHCTpAITIEI0 XIMIYHUX JOCTIAIB), MOMENI, KOJEKIlii, OyKiIeTy, ra3eTH, CTATUCTUIHOTO 3BITY, TEMAaTHIHOTO
MacoBOT0 3ax0[y, HayKoBoro pedepaty (i3 3a3HaUEHHSIM aKTyaJbHOCTI TEeMH, HOBHU3HH 1 MPAKTUYHOTO 3HAYCHHS
pe3yJbTaTiB JIOCIIKeHHS, BUCHOBKIB) Tomlo. [Ipe3eHTalist i oOroBopeHHs (3aXMCT) MPOCKTIB BiJOyBa€ThCs Ha
CHeMiabHO BiIBEIECHOMY ypoIIi 200 Iif Yac ypOKy 3 MeBHOI TeMu. P0O0Ta KO’KHOTO BUKOHABIIA MPOEKTY OIIHIOETHCS
3a HOT'0 BHECKOM, IHIUBITyabHO.

YpoaoBk poKy yueHb BUKOHYE OJMH HaBYaJbHUMA MPOEKT (IHAUBIAya pbHUN ab0 TpyHOBUi) i3 peaMeTa.

EdexTuBHICTF  OCBITHROTO  Mpollecy  MOXHA  MIJBUINATH  3aBISKH  3aCTOCYBaHHIO  CyYacCHHX
ingopmaniiiHo-KoMyHikaniiiHMX TexHojoriii. BoHM crnpusioTe axkTHBi3alii Mi3HABAIBHOI MisJILHOCTI YYHIB,
PO3BHUTKY iXHBOI CaMOCTIHHOCTI B OlNaHyBaHHI 3HaHb, (JOPMYBAHHIO KIIFOYOBHUX KOMIIETEHTHOCTEH, MMOCHIICHHIO



MO3UTUBHOI MOTHBalii HaBuaHHS. ENEeKTpoHHI OCBITHI pecypcH Oai0Th 3MOTY YHAOUHUTH HaBYAIBHUH 3MICT,
30KpeMa TOH, IO CTOCY€ThCS BHYTPINIHBOI OYJOBH pEYOBHH UM XIMIYHHX IMPOIECIB, HEJOCTYMHHX IS
CIIOCTEPEKECHHS B YMOBaX HIKIIBHOI JIabopaTopii.

[MTocuneHH0 MPaKTUYHOI CHOPSMOBAHOCTI XIMIYHMX 3HaHb CHPUATUME NPOBEICHHS TEMAaTHYHHX HaBYAJIbHUX
eKcKypciii. 3a3HaueHi y mporpami 00’ €KTH eKCKypCill € OpieHTOBHUMH, YUUTENb MOXKE BU3HAYATH iX Ha CBiil po3cy,
BpPaxOBYIOYH MiCIIEBI YMOBH, MOKJIMBOCT1 ¥ 0OCTaBHHHU.

VY mporpami He 3a3Ha4eHO PO3MOALT TOJWH 3a TEMaMH. 3apaiH JOCSATHEHHS 3alUIaHOBAHUX pPE3yNbTaTiB
HaBYaHHS YYUTENb Ma€ MPaBO CaMOCTIHHO BH3HAYaTH 4Yac, HEOOXITHMIT [l BUBYCHHS TEM, 3Ba)KAalOUM HA YMOBH
(YHKLIOHYBaHHSI HaBYAIBHOTO 3aKIaAy i HaBYaJIbHI MOXIHUBOCTI y4HIB. YUHTENb TAaKOX MOKE OOIPYHTOBAaHO
3MIHIOBAaTH TIOPSANOK BHBYEHHS TE€M i OKPEMHX NHUTaHb Y MEKaxX OJHOro Kiacy. lIlepeHeceHHS BHBUEHHS TeM i3
OJTHOTO KJIACY JI0 iHIIOTO HE JTO3BOJISAETHCA.



7 KJac
51 roa, 1,5 rog Ha THKIEHD

OuikyBaHi pe3yJabTaTi
HABYAJbHO-M3HABAJBHOI TiJILHOCTI

3MicT HaBYAJBLHOTO MaTepiaay

IIpakTH4HA YacTHHA

Beryn

Y4enn/yuenuus

3HAHHEBMIT KOMIIOHEHT

Ha3ueae 1abOOPaTOPHHUN MOCY] 1 OCHOBHE
obmagHaHHs KaOiHEeTy XiMii;

3HA€E [ po3ymie TIPaBUIIA TIOBEIHKU YYHIB Y
XIMigHOMY KabOiHeTi Ta mpaBuia Oe3mekn
i yac poboTH 3 1a00paTOPHUM MOCYAOM
1 oOamHaHHAM KabiHETy XiMil;

ROACHIOE TIPU3HAYCHHS J1aOOPaTOPHOTO
TIOCYTy Ta 00JIaTHAHHS KaOiHETy XiMii.
JistibHiCHUHA KOMIIOHEHT

6UKOHY€  HaWmpocTimi  1abopaTopHi
orepanii 3 BUKOPUCTAHHAM OOJaTHAHHS
kabiHeTy XiMii 3a BKa31BKOIO BUUTEIIS;
oompumyemuocsa MpaBUI TOBEIiHKH
YUHIB y XIMiYHOMY KaOiHeTi Ta MpaBHI
Oe3mneku Tijg 9ac poOOoTH 3 TabOPaTOPHUM
NOCYJZIOM Ta O0JIaTHAHHAM KaOiHeTy XiMii.
IinnicHMiI KOMIIOHEHT

GUCTIOGTIIOE CYOICEHHA TIPO 3aCTOCYBaHHS
XIMIYHAX 3HaHb Ta ICTOpiI0 iXHBOTO
PO3BUTKY;  JOLUIBHICTH  MapKOBaHHS
HeOe3MeYHNX PEYOBWH, SIKi BXOMASATH IO

Ximisi — TpUpOAHUYA HAyKa.
PedoBuHM Ta iX mepeTBOpeHHA Y
HaBKOJIMIIHbOMY CBITi.

KopoTki BimomocTi 3 icTopii
ximii. [IpaBuia moBeniHKM y4HIB
y XIMI9YHOMY KaOiHEeTi.

O3zHaltoMIIeHHS 3
mabopaTOpHUM  TIOCYZOM  Ta
oOmagHaHHAM KaOiHeTy Ximii,
MapKOBaHHSIM HeOe3neuHux
peuoBuH. IlpaBuna Oe3nexu min
yac pobotu 3 naboparopHUM
MocyioM  Ta  OOJIaJHAHHSAM
KabiHeTy XiMii.

JemMoHcTpanii
1. B3aemonmis  xap4oBoi  comu
(HaTpiii rimporeHkapOoHary) 3
OIITOM (BomHUM PO3YMHOM
€TaHOBO1 KUCIIOTH).

2. 3MiHa 3a0apBIICHHS IPUPOIHUX
IHAMKATOpiB Yy  cepedoBHIIi
moOyTOBUX XiIMIKaTiB 1 XapuoBUX
NPOAYKTIB.

JladopaTopHi gociau

1. locnimxeHHs: OyIOBHU TOITYM s1.
2. O3HallOMIJICHHS 3 MApKOBaHHIM
HeOEe3MeYHNX  PEYOBHH (na
NpUKIaJi MOOYyTOBHUX XiMIKaTiB).
IIpakTHuHi podoTH

1. llpuitoMn  TOBOJKEHHA 3
nabopaTopHUM MOCYJIOM,
IITaTUBOM i HarpiBHUMH
NpUIagaMu. Bukonanns
HAWIIPOCTIIMHIX nabopaTopHUX
oTIeparlii.

HapuanbHi npoexTn

1. XimMiuHI pEYOBMHH HABKOJIO




CKJIaJly Xap4yOBHX MPOIYKTIB 1 MOOYTOBHX
XIMIKaTiB;

pooums ucHoéKu 1ONO0 OE3MEeYHOTOo
BUKOPHUCTAHHS PEYOBHH, 3 YpaxyBaHHSIM
TXHBOTO MapKOBaHHS;

yceioomloe TIpaBO Ha BJIACHUU BHOIp i
TIPUAHATTS PIllICHHS.

Hac.
2. IcTopuyHe 3HaYCHHS BOTHIO.

Hackpizni amicmogi ninit

300pos s i besnexa. I pomadsncoka sionogioanvhicnv. Exonoeiuna besnexa i cmanuii po3eumox.
[IpaBuna moBeAiHKY Y4HIB y XiMiYHOMY KabOiHeTi. O3HallOMIIEHHS 3 MApKOBAHHSAM HEOE3IEYHHX PEYOBHH.

Tema 1. IlouaTkoBi XiMiuHI MOHATTA

Y4yenn/yuenuus

3HAHHEBMIT KOMIIOHEHT

Ha3ueac XiMiuHI eleMeHTH (He MEHIIe
20-T) 3a  CY4acHO  HAayKOBOIO
YKPaiHCbKOI0 HOMEHKJIATYpOIO, 3aIlicye
iXHI CHMBOJIM; HaHMOIMUPEHINT XiMidHI
€JIEMEHTH B MIPUPO;

HAGOOUMb NPUKIAOU TIPOCTHUX 1 CKIIAJTHHX
PEUOBHH, XIMIYHHMX SIBHII y TNPUPOXI Ta

mooyTi;
nosacnoe  3MicT  XiMiuHEX  opmym,
CYTHICTh 3aKOHY 30EepeXeHHS Macu

PEUYOBHH, PiBHSIHD XIMIYHUX PEaKLiil.
JisnbHICHUI KOMIIOHEHT

po3piznae  Gi3U4HI  Tinma, PEYOBUHH,
Marepianu, Qi3uuHi Ta XiMiuHI sBHUIIA,
¢i3nyuHi Ta XiMi4HI BIACTUBOCTI PEYOBHH,

®dizuuni  Tina.  Marepianm.
PeuoBunu. Mosnekynu. ATomu.

Sk BHUBYAKOTL  PEYOBUHHU.
CrioctepexeHHs i eKCTIEpIMEHT y
ximil. ®di3uyHi  BIACTHBOCTI
pedoBuH. YwWCTi pedyOBMHHM i
cyMili (OAHOPiAHI, HEOAHOPIHI).
Crioco0u po3IiieHHsI CyMilien.

XiMiuHI eIeMEHTH, TXHI HA3BH 1
cuMBoiH. [lommupenHicTh XiMITHHX
€JIEMEHTIB y MPUPOAL.
Osznaitomniennss 3 [lepioguuHoro
CUCTEMOIO XIMIYHHUX €JIEMEHTIB.

Maca atoma. ATOMHa OAMHUIIA

Macd. BigHOCHI aToMHI Macu
XIMIYHUX €JIEMEHTIB.
XimiuHi  hopMyIM pPEYOBHUH.

Po3paxynkosi 3agaui

1. ObuncneHus BiHOCHOT
MOJIEKYJIIPHOT Macu PEYOBUHHU 32
il hopmymoro.

2. O0uucneHHsI MacoBOi YacTKH
€JIeMEHTA B CKJIATHIA PEUOBHHI.

3. O0OumcieHHs Macu elieMeHTa B
CKIIAJHI pedoBMHI 3a HOTO
MacoBOIO YaCTKOIO.
JemoHcTpanii

3. [lepiognuHa cucteMa XiMiYHUX
CJIEMCHTIB.

4. 3pa3Ku METaiB i HEMETAJIB.

5. ocuin, mo iMIOCTpyeE 3aKOH
30epeKeHHs]  Macd  PEYOBHUH
(peanbHuii 200 BipTyanbHHN).
JlaGopatopHi nocaigu




YUCTI PEYOBMHH 1 CyMimi, TpocTi H
CKJagHI  pEYOBHMHH, METaliyHi  Ta
HEMETAaJIIYHI €lIeMEHTH, BHKOPUCTOBYIOUN
NepioIMYHy  CHUCTEMY;  MeTaiu W
HEMETAJIH, AaTOMH, MOJICKYJIH;
cnocmepizae XiMivHi i Hi3U4HI ABUILA;
onucye SIKICHMA 1 KUTBKICHHHM —CKIIaf

pEUOBMH 3a XIMiYHUMH (OpMyJamu;
SIBUINA, SIKI CYMPOBO/KYIOTH XiMidHI
peaxuii;

euxopucmogye llepiomuaHy cucteMy SK
JIOBIIKOBY Ui BU3HAYCHHS BiJIHOCHOT
aTOMHOI MacH €JIEMEHTIB;

cknadae hopmynu OiHAPHHX CIIOJIYK 3a
BaJICHTHICTIO €JIEMEHTIB, IUIaH
PO3AiTIeHHS CyMillIeH;

6u3HAYac BaJCHTHICTH €JIEMEHTIB 3a
(dbopmynamu GiHAPHUX CHOIYK;

00uuCII0c BITHOCHY MOJIEKYJISIPHY Macy
pedoBMHM 3a 1 (QOpPMYINIOI0; MacoBy
YJacTKy €JICMEHTA B CKJIQJHIA pEUOBHHI Ta
Macy eJeMEHTa B CKJIaJHIM peuoBHUHI 3a
HOro MacoBOI0 YacTKOK, OOHMparouu i
0OTPYHTOBYIOUH CIIOCIO pO3B’sI3aHHS;
0OMPUMYEMbCA TIPABIIT TTOBEAIHKA YIHIB
y XiMi4YHOMY KaOiHeTi Ta mpaBu Oe3MeKH
i 9ac poOoTH 3 1a0OPaTOPHUM MOCYIOM
i o0aTHaHHAM Ka0iHeTy XiMii,

IIpocti Ta ckiamHi pPEUYOBUHH.
BararomaHiTHICTh pEUOBHH.

Meranu 51 HEMeETaJu.
Meraniui Ta HEMETaJIIuHI
CIIEMCHTH.

BanenrHicth XIMIYHHX
enementiB. Cxiamanas (opmyn
OiHApHUX CHOJYK 32 BAJICHTHICTIO
CJIEMCHTIB. BuzHaueHHs
BaJICHTHOCTI €JICMCHTIB 3a

dbopmynamMu  OiHAPHUX  CIIOIYK.
BimHocHa MonekymsipHa Mmaca, ii
o0UHNCTIeHHS 3a XIMIYHOIO
hopmyiioro.

MacoBa uyacTka eJIeMEeHTa B

CKJIaJIHIH pEYOBHHI.

di3url ¥ XIMIYHI  ABHIIA.
XiMiyHi peakIlii Ta ABUIIA, MO iX
CYIPOBOJIKYIOTb. XimiuHi
BJIACTHUBOCTI PEUOBHH.

3akoH  30epeKeHHS  Macu
PEUOBMH miJ Yac  XiMIYHHX
peakuiid. CxeMa XiMI4HOT peaxitii.
XiMiuHi piBHSHHS.

3. O3naiiomneHHst 3 (i3UYHUMH
BJIACTHBOCTSAMHU pedoBHH. Ommc
crocrepexxeHb.  POpMyIIIOBaHHS
BHCHOBKIB.

4. O3HalioMIIeHHST 31 3pa3KaMu
NPOCTHUX i CKIIAJHUX PEYOBUH.
5-9. JlocmimkeHHs XIMIYHUX
peaxiiifi, mo CyNpOBOKYIOTHCSI

BUIUJICHHSAM Ta3y, BHIIaJaHHIM
ocamy, 3MiHOIO  3a0apBIICHHS,
HOSIBOI0  3alaxy,  TEeIUIOBUM
eexToMm.

IIpakTuyHi podoTn

2. Pozninenss cyminei.

3. Mocmimkenns  QisMUHUX 1
XIMIYHAX SIBUI Ha TPUKIAIAX
MOOYTOBUX XIMIKATIB 1 Xap4OBHUX
NPOAYKTIB.

JlomManIHii ekciepuMeHT

1. B3aemonis xap4oBoi comau i3
COKOM KBAaIlIEHOT KaITyCTH,
JMMOHHOIO KHCJIOTOF0, KeipoMm.
HapuaabHi npoexTn

3. XimiuHi sIBUIIA Y IPUPOII.

4. XiMiuHi sBHIIA Y TTOOYTI.

5. BukopuctanHs XiMiYHUX SBHIL
y  XYyHOOXHIH  TBOpUYocTi ¥
HAapOJHHUX peMecIax.




GUKOHYE  HAWIPOCTIII
ormepanii 3  HarpiBaHHs
PO3IiNeHHs cyMiIIeH;
HinHicHN KOMIIOHEHT
yceioomoe HEOOXITHICT 30epeKeHHs
BJIACHOTO 3JI0pPOB’S 1 JOBKUUIA MpH
BUKOPHCTaHHI XIMIYHIX PEUOBHH;
BUC08T1I0€ cyorcennn npo
0araTOMaHITHICTh PEYOBHH Ta 3HAYEHHS
3aKOHY 30€pPEKEHHS Macu PEYOBHHU;
8uUpoOACE 61ACHI CIMABIEHHA JTO TIPUPOTU
SIK HAHBHIO1 LIHHOCTI;

pobump 6UCHOGKU Ha OCHOBI
CIIOCTEPEHKEHB (32 TOMOMOTOI0 BUUTETIS).

naboparopHi
PEUYOBHH,

6. PeyoBuHM 1 XiMiuHI sSBUIIA B
JiTepaTypHHX TBOpax 1 HapoOIHIH
TBOPYOCTI.

300pos s i besnexa

besneune moBoKEHHS 3 pPEHYOBUHAMMU.

TTionpuemnusicms i Qhinancoa spamomHicms

Hackpizui amicmogi ninit

3akoH 30epekeHHs] MaCH PEYOBHUH Iif] Yac XiMIYHUX pPeaKLiil.
Po3B’s3yBaHHs po3paxyHKOBHX 3a/1a4 3a TeMOr «MacoBa JacTKka eleMeHTa B CKJIaIHI PEYOBHHI».

Tema 2. Kucenn

YdeHb/yueHUIA

3HAHHEBHMIT KOMIIOHEHT

HA3UBAE CKJIAJ MOJIEKYN KHUCHIO, OKCHUJIIB,
SIKICHUH Ta KITbKiICHUHA CKJaj MOBITPS;
HA6OOUMb NPUKIAOUW OKCHIIIB, pPEaKIliit
PO3KJIaMy i COJTYUYSHHSI,

HOACHIOE CYTh peaklid po3kmany i

[ToBitps1, #oro ckia.

OxcureH. [MommpenicTh
Oxkcureny B mpuponi. Kucens,
CKJIaz Horo MOJIEKYIIH,

MOIIHUPEHICTh y Tipupomdi. DizudHi
BJIACTUBOCTI KHCHIO.

Jo0OyBanHs KHCHIO B

JdemoncTpamii

6. [loOyBaHHS KHCHIO 3 TiIporeH
TEPOKCH]TY.

7. 30upaHHsl KUCHIO BUTICHEHHSM
MTOBITPS Ta BUTICHCHHSIM BOJIH.

8. JloBe[cHHS HAIBHOCTI KMCHIO.
9. CrianroBaHHA MTPOCTHX i




CHOJYYCHHS,  IPOILECIB
K0J1000iry OKCHTeHY.
JisnbHICHUIT KOMIIOHEHT
PO3pI3HAE TIPOLIECH TOPIHHSA, MOBUILHOTO
OKHCHEHHSI, TMXaHHs, peakiii po3Kiaay i
CTIOJTyYCHHSI;

OKHMCHCHHA,

onucye  nomupeHicth ~ OkcWreHy B
npupoi; Horo ¢i3udHi BIACTUBOCTI;
Xapakmepuzye  XiMi4HI ~ BIIACTHBOCTI
KHCHIO;

aHani3ye YMOBH TIPOTICCIB TOPIHHSA Ta
MMOBIIbHOTO OKHUCHEHHS,

CcKnaoac PIBHAHHS peakIliii: KoO0yBaHHS
KHCHIO 3 TIIPOrCH MEPOKCHIY; KUCHIO 3

BOJHEM, BYIJICIIEM, CIPKOIO, MAarHieM,
3aTi30M, MIJJIF0, METaHOM, TiJpOTeH
cynmbdimom;

BUKOpUCMOgye TA0OPATOPHUN TOCYHA JIs
noOyBaHHA (3 TiZpOreH NepoKCUay) i
30UpaHHs KUCHIO;

6U3HAYAE HASBHICTG KHUCHIO JTOCIIIHUM
LIJIAXOM;

oompumyempca 3ano0DKHUX 3aX0JIB T
yac BHKOPHUCTAHHS TPOIECIB TOPIHHS;
IHCTPYKIII IIOA0 BWKOHAHHA XIMIYHUX
JOCTI/iB Ta TpaBWwI OE3MEKW MiJl dac
poOOTH B XiMiYHOMY KaOiHETi.
IinHicHHI KOMIIOHEHT

naboparopii (Ha MIPUKITAIL
TiIpOreH TMepoKCUIy i BOIM) Ta
MIPOMHCITOBOCTI. Peakrrist
po3knany. ITonsTTa npo
karamizarop. Crmocobu 30mpaHHA
KHCHIO. JloBeaeHHS  HasSBHOCTI
KHCHIO.

XiMiuHI BIIACTHBOCTi KHCHIO:
B33a€EMOJTist 3 MPOCTUMHU
pedoBrHaMH  (BYTJiellb, BOJICHb,
cipka, MarHiii, 3aji30, MilIb).
Peakuiis criosryueHHsL.

ITonsTTs npo
OKHCHEHHs1 (TOpiHHS,
OKWCHEHHS, TUXaHH).

YmoBH BUHHUKHEHHS Ta
MIPUTIIHEHHS TOPiHHS.

Bzaemomis KHCHIO 31
CKJTaIHUMHU pedoBHHAMH (TIOBHE
OKHCHEHHSI METaHy, TigporeH
cynmediny).

Ko006ir Oxcureny B
TPUPOIL. O30H. [Mpobnema
YHCTOIO MOBITPS. 3aCTOCYBaHHS Ta
OioJoriyHa PO KHUCHIO.

OKCHIH,
IOBUIbLHE

CKJIQTHUX PEYOBHH.
IIpakTu4ni podoTn

4. loOyBaHHSI KHCHIO 3 TiIpOTeH
NEPOKCHAY 3 BHUKOPHCTaHHSIM
pi3HHX 0io00TI9HIX
Karaji3aropiB, JOBEICHHS HOro
HasIBHOCTI.

HagpuanbHi npoexTn

7. IIpoGmema 3a0pyIHEeHHS
MOBITPSI Ta crocoou
pO3B’sA3yBaHHSA ii.

8. [NonimiieHHst cTaHy TOBITPA Y
KJIacHil KIMHATI i 9ac 3aHsATh.




00IPYHMOBYE 3aCTOCYBAHHS KHCHIO;
ouinioe 3HAYCHHS KHCHIO B
KUTTEIISUTBHOCTI  OPTaHi3MiB; O30HY B
atMocgepi; BIUIMB JiSUTBHOCTI JIFOAWHH Ha
CTaH TOBITPS;

YCGIOOMIIOE  HACTIKM  HEOE3MEeYHOro
MOBOJKEHHS 3 BOTHEM, BIJAIIOBIIAIBHICTh
3a 30epeXKEHHS TOBITPS BiJl IIKIIIUBUX
BUKUIIIB.

TI'pomaosircwka ionosioanvHicmo

Hackpizni amicmogi inii

VYMOBH BUHUKHEHHS Ta NPUITMHCHHA I‘OpiHHH.

300pos s i besnexa
Be3rievre noBOHKEHHS 3 PEYOBHHAMH.

Konoo6ir Oxcureny B npupoi. O30H. [IpobiaeMa 4ucToro mosiTps.

Exonoeiuna besnexa i cmanuil possumox

Cxuiap noBitpst. [IpoGieMa 4ucToro moBiTps.

3actocyBaHHS Ta 610JI0TiYHA POJIb KUCHIO.

[ToHATTS PO OKUCHEHHS (TOPiHHSA, TOBiJIbHE OKUCHEHHS, TUXaHH!).

TTionpuemnusicms i Qhinancoéa spamomHicme
[Ipo6nema 4nucToro moBiTpsi.
TToHATTS TIPO KaTajmizarop.

Tema 3. Bona

Y4eHb/yueHu s
3HAHHEBHH KOMIIOHEHT

Bona,

CKJIal MOJICKYJIH,

Hasueae CKjiaa MOJIEKYJIU BOJU;

HABOOUMb NPUKIAOU BOJHUX PO3UYMHIB;

(hopMyITH KHCIIOT i OCHOB.

MOUIMPEHICTh Yy MpHPOAl, (i3nuHi

BJIaCTHUBOCTI. Boja — po3unHHUK.
PozunH 1 #Oro KOMIIOHEHTH:

PO3YHMHHHUK, PO3YHHEHA PEYOBHHA.

Po3paxynkoBi 3apaui

4. O0YuCIIeHHs MacoBOi YaCTKH,
MacH pO34YHHEHOT PEUOBHHU, MaCcH
100’eMy BOJM B pO34HHI.
JemoncTpamii




JifnjabHicCHH KOMIIOHEHT

OnuUCye TIOMINPEHICTh BOJHM Y MPHUPO,
(hi3u9HI BIIACTUBOCTI BOJM;
PO3DIBHAE  PO3UMHHHK 1
PEUOBHHY;

CKladae DIBHSHHSA peakiii BoAW 3
KaJIbIIH OKCHIIOM, HATpid OKCHIOM,
dochop(V) oxcumom, kapOoH(IV)
OKCHJIOM;

obuucmoe MacoBy 4YacTKy 1 Macy
PO3YMHEHOI PEYOBHHH, Macy i 00’eM

PO3YUHEHY

BOAM B  pO3uMHI, oOuparoum i
0OTpYHTOBYIOUH CITOCIO pO3B’A3aHHS;
6UCOMOGIAE  PO3UYUHM 3  TIEBHOIO
MAacoBOIO YaCTKOIO PO3YMHEHOL
pEYOBUHY;

PO3NI3HAE TOCTITHAM IIUITXOM KHCIOTH
1Jyru;

euKopucmogye 3100yTi 3HaHHSI Ta

HaBUYKU B TOOYTI Ui PaLliOHAIBHOTO
BUKOPUCTAaHHS BOIU Ta 30€pexeHHA
JIOBKIJIIS;

607100i€ eNeMEHTapHUMH HaBUYKaMHU
OYUILICHHS BOJY B JOMAIIHIX YMOBax;
LinHicHUI KOMIIOHEHT

00IpyHmMOBYe 3HAYCHHS PO3YMHIB Yy
NPUPOJIL Ta KUTTI JFOJANHH;

OYiHIOE POTIb BOJU B JKUTTEIISUIBHOCTI

KimpkicHu#t ~ ckilag ~ po3uuHy.
Macosa 4acTKa PO3YMHEHOL
pedoBUHHN. BUTOTOBNEHHS pO3YHHY.
B3aemonmiss BogM 3 OKCHIAMH.
[ToHATTS mpO KHUCIOTH ¥ OCHOBH.
[oHATTS PO IHAMKATOPH.
3HaYeHHS BOJM i BOJHUX PO3YHHIB Y
NPUPOAIL Ta XKUTTI MtoanHU. KrcnoTHi
momti. IIpoGmema wumcroi BoOmM.
OxopoHa BOAOWM BiJ 3a0pyIHEHHS.
OuuireHHs BOJAM Ha BOJOOYHMCHHUX
CTaHIIISX Ta B JOMAIIIHIX YMOBaX.

10. BurotoBieHHs pO3YMHIB i3
MEBHOIO ~ MAacOBOIO  YacTKOIO
pPO3YMHEHOI pEYOBUHH.

11. B3aemogist Kaibliii OKCUAY 3
BOJIOI0. BumnpoOyBaHHS BOJHOTO

po3unHy  noOyToi  pedyoBHHHU
IHIUKAaTOPOM.
12. B3aemonmist kap6oH(IY)

OKCHIY 3 BOJOI0. BumpoOyBaHHs

BOJIHOTO PO3UUHY no0yToi
PEYOBHHH IHIAKATOPOM.
JlaGopaTopHi nocaiam

10. BunpoOyBanHs BOJTHUX
pO3YMHIB  KMCIOT 1  JIyriB
IHANKATOPaMH.

IIpakTu4yHi podoTn

5. BuroroBnenus BOJIHUX

PO34YHMHIB i3 33J]aHUMU MaCOBHUMH
YacTKaMH PO3UYMHEHHUX PEYOBHH.
JomalHiii ekciepuMeHT

2. OugumeHHs 3a0pyIHEHOI BOIU
3a JIOTIOMOT'OFO BJIACHOPYY
BUTOTOBJICHOTO QUIBTPY.
HapuanbHi npoexkTn

9. JlocHmiKeHHS SKOCTI BOAH 3
Pi3HUX JKeper.

10. [HocmimkeHHss Qi3uunux i
XIMIYHUX BJIACTUBOCTEUN BOJIH.




OpraHi3MiB; 11. CocoOu ouuILEHHS BOIUA B

GUCTIOGTIIOE  CYOJCEHHA TIPO  BILUIUB moOyTi.

TISUTBHOCTI  JIIOIMHU ~ HAa  YHCTOTY 12. 36epexeHHS YUCTOTH BOJOUM:

BOJIOMM Ta  OXOpOHY ix Big PO3B’sI3yBaHHs MPOOJIEMH Y BaIIIii

3a0pyIHEHB; MICIIEBOCTI.

8i0no0gioanvHo cmasumsca b1 (6] 13. Ex0J10r0-€KOHOMIUHU

30epeXeHHS BOIHUX PECypCiB. MpoekT «30epiraroyl  BOOy —
3a0MTa/KYI0 POJTUHHUHN OI0KET.

Hackpizni amicmoei ninii

I pomaosincera sionosioanvHicme

OuniieHHs BOAY Ha BOJJOOYHCHHUX CTAHIISAX Ta B JOMAIHIX YMOBaX.
300pos s i besnexa

XiMI4HI BJIACTUBOCTI BOJIH.

Kucnorni momi.
Exonoeiurna besnexa i cmanuil po36umox

[Ipo6nema uncroi Boau. OXopoHa BOJOWM Bijg 3a0pyAHEHHS.

3HaveHHs BOAY 1 BOAHUX PO3YHHIB Y IPUPOi Ta )KUTTI JronuHu. KucnotHi mpomi.
TTionpuemnusicms i Qhinancoa spamomHicms

OuniieHHs BOAW Ha BOJOOYHCHHX CTaHLISMX Ta B JOMAIIHIX YMOBaX.

OxopoHa BOJIOWM BiJ| 3a0pyTHEHHSI.

Po3B’s13yBaHHS pO3paxyHKOBHX 3aJa4 3a TeMolo «MacoBa yacTka pO34HHEHO PEUYOBHHUY.

OpienToBHI 00’ekTH ekckypceiid. XiMiyai abopaTopii MPOMHUCIOBHX 1 CLTBCHKOTOCHONAPCHKUX MiATPHEMCTB,
HAyKOBO-/IOCTIIHUX 1HCTUTYTIiB, BUIIMX HaBUalbHUX 3akiaaniB. [lokexxna wyactuHa. BomoouncHa cranuis. Anreka.
Kpae3napumii My3eii.



8 ki1ac
68 200, 2 200 Ha MuHCOEeHb

QuikyBani pe3yJbTaTH
HABYAJIBHO-NMI3HABAJIBLHOI TislJILHOCTI

3MicT HABYAJIBLHOIO MaTepiaay

HpaKTI/l‘lHa YacTuHa

IloBTOpEeHHS HalBAXKINBIIINX

NUTAaHb KYPCy XiMii 7 kiaacy

Y4yenn/yuenuus

3HAHHEBUIT KOMIIOHEHT

Ha3ueae XiMiyHI eIeMEHTH (HEe MEHIIE
20-Tm) 3a  Cy4acHOIO  HAyKOBOIO
YKpaTHChKOIO HOMEHKIJIATYpPOI0, 3alUCY€E
1XHI CHUMBOJIH;

Haeooums npuraadu QGopMmysn 1 HasB
mpocTux (Meranw 1 Hemeraiuwm) i
CKJIamHuX (OKCHJIB, OCHOB, KHCIJIOT)
pPEYOBHH; PIBHSHb pEaKIliii: TOOYBaHHS
KHCHIO 3 TiZIpOT€H TEPOKCHIY 1 BOJIM;
KHCHIO 3 BOJHEM, BYTJIEIIEM, CipKO¥O,
MarfieM, 3ajai30M, MIJAI0, METAaHOM,
rigpored cyibGhigoM, BOIW 3 KaIbIii
OKCHUJIOM, Hatpiit okcuaoM, dochop(V)
okcunoMm, kapOoH(IV) okcrmom; peaxitii
PO3KIIaay i CIIONyYeHHS.

HistIbHICHH I KOMIIOHEHT

00uuCI0€ BITHOCHY MOJICKYIISIPHY Macy
pedoBHHH 3a ii (QOpPMYIIOI0, MacoBYy

HaviBaxuBimi XiMi9HI TOHSITTSI.
[IpocrTi i ckmagHi peYOBUHI
(xucensb, Bosia). Peakuii posknany,

CTIOTyYCHHS.

BigHocHa MonekynspHa maca, ii
o0UHNCTIeHHS 3a XIMITHOIO
hopmyiioro.

MacoBa wYacTka eleMeHTa B
CKJIaJHIl pEYOBHHI.




YaCTKy €JIeMEHTa B CKII/IHI PEYOBUHI.
HinHicHM KOMIIOHEHT

KDUMUYHO CMA8UMbCA J1O0 BIIACHUX
3HaHb 1 YMiHb i3 XiMii.

Tema 1. BynoBa atoma. Ilepioguunmii 3aKoH i nepiognyHa cucremMa XiMiYHUX eJIeMEHTIB

Y4ens/yuyennus
3HAHHEBUIT KOMIIOHEHT
¢hopmynioe epiogUUHAN 3aKOH;

3anucye:  €IEKTPOHHI Ta  rpadivni
enexkTponHi  ¢opmynu  atomiB 20
XIMIYHHUX €JIEMEHTIB;

ROACHIOE NEePiIOANIHICTh 3MIHU

BJIACTUBOCTEW XIMIYHUX eneMeHTiB (Ne
1-20); 3anexHicTh XapakTepy €IEeMEHTIB
Ta BIACTUBOCTEH iXHIX CIIOMyK Bif
eNIeKTPOHHOT Oy/IOBH aTOMiB;

Ha600umb NPUKIAOU Ty>)KHUX, IHEPTHUX
€JIEMEHTIB, rajJoreHiB.

HisiIbHiCHUH KOMIIOHEHT

PO3Pi3HAE aTOMHE S7ApO, EJEKTPOHH,
MIPOTOHH, HEUTPOHH; Tepioan (BENHKi i
Mmani), roioBHi (A) Ta mob6iuni (b)
MiATpyIu repioAngHO1 CUCTEMU;
METaJIiyHi Ta HEMETAIIYHI €JIEMEHTH;
XapaKmepu3zye CKIaJ aTOMHHX sIep

(KUIBKICTh  TIPOTOHIB 1 HEHTPOHIB),
o3IO €JICKTPOHIB (3a
E€HEepreTHYHUMHU piBHSIMHU Ta

Kopotki icropuuni BimomocTi
npo crpodu kinacudikarii XiMigHUX
eneMeHTiB. [lOHATTS Tpo JIyKHi,
IHEPTHI €IIEMEHTH, TAJIOTEHH.

Bynosa aroma. Cxiam aTOMHHX
saaep (IPOTOHM 1 HEHUTPOHH).
[Iportonne uucno. Hykmnonue yucio.
BynoBa enekTpoHHHX OOOJOHOK
aToMiB XiMiuyHHX enemMeHTiB Ne 1-20.
CraH  eJeKTPOHIB y  aromi.
Enextponni opbitani. Eneprernyuni
piBHI Ta MiApiBHI; iX 3aMOBHEHHS
CJICKTPOHAMU B aTOMax XIMiYHHX
enemenTie Ne 1-20. EnexrtponHi Ta
rpadivuHi  €IEeKTPOHHI  QOpMyIH
aToMiB XiMiuHuX eneMeHTiB Ne 1-20.
[MonsaTTs Mpo paaiyc aToma.

[lepiommunuit  3akon J[. L
MenneneeBa (cydacHe
(hopMyITIOBaHHS ). [Tepioamuna
CHUCTeMa XIMIYHHX €JIEMEHTIB, ii
CTPYKTypa.

XapakTepucTHKa XIMIYHHX

JeMoHcTpanii
1. [lepiognuHa cucTeMa XiMigHUX

eneMeHTIB  (oBra 1 KOpOTKa
dhopmm).

2.Mogeni aromiB (BipTyaibHi
3D).

3. ®opmu €JIEKTPOHHHUX

opOiTaneii (BipryanbHi 3D).
HapuanbHi npoekTn

1. I3 icTopii BiIKPHTTS
MEPIOAMYHOT CUCTEMH XIMIYHHX
€JIEMEHTIB.

2. ®opmu IlepioguuHoi cucTemMu
XIMIYHHX €JIEMEHTIB.

3. XimiuHi eJIEMEHTH B
JTEpaTypHUX TBOPAX.

4. UikaBi ictopuuni ¢(aktu 3
BIIKPUTTA 1 TIOXOKCHHS Ha3B
XIMIYHHX €JIEMEHTIB.




miApiBHAMH) B aromax repmux 20
XIMIYHUX €JIEMEHTIB; XIMIYHUI €JIeMEHT
(Ne 1-20) 3a #Oro TMONOXEHHSIM Yy
NepioJUUHIN cHCTeMi, 3MiHH pajiyciB
aTOMIB y Tepiojax 1 marpymax,
METaIIYHUX i HEMETaTIuHUX
BIIACTUBOCTEH EJIEMEHTIB; CTPYKTYpYy
NepioUuHOi cucTeMH (TIepiofu: BENUKi
i Maui, rpynu i miarpymu (A i B);
ananizye indopMallito, 3aKiaJicHy B
MEePIOUIHIN CHUCTEMi, Ta BUKOPHUCTOBYE
i  ansg  XapakTepUCTUKW  XiMI4HOTO
eJICMEHTa;

suxopucmogye iHpopmallito, 3aKkiagacHy
B repioAngHii CHCTEMI, I
KjIacudikamii eneMeHTiB (MeTaliqHui
ab0 HeMeTalyHWi), Ta BU3HAYCHHS
IXHROI  BaJIEHTHOCTI, knacudikarrii
MIPOCTHX PEYOBHH (MeTai abo HEMeTan).
HinHicHMii KOMIIOHEHT

yceioomnioe 3HAYEHHS npuioMy
Kkjacudikamii B Haywi;

oorpynmoegye GbiznuHy CYTHICTh
NEPiOINYHOTO 3aKOHY;

OUiHIO€ 3HAYCHHS TIEPIOAWIHOTO 3aKOHY
SK OIHOrO i3 (yHAAMEHTAILHUX 3aKOHIB

TPUPOJIHL.

exemeHTiB Ne 1-20 3a IxHIM MicueM
y MepioAn4Hii cucTeMi Ta 0yJ0BOIO
aToMa.

3HaueHHS IEPIOIUUHOTO 3aKOHY

Hackpizni smicmoei 1inii




Hionpuemnugicme i ghinarcosa spamomuicns
3HaueHHs [IepiOAMIHOTO 3aKOHY

Tema 2. XimiuHMii 3B’A30K i 0y10Ba pe4OBMHHU

Y4ens/yuyennus

3HaHHEBHIT KOMIIOHEHT

Ha3ueac BUOW XIMIYHOTO 3B’S3KYy, THITH
KPHUCTAJIIYHUX TPATOK;

HaBOOUMb  NPUKIAOU  CIIONIYK 13
KOBJICHTHUM (TIOJISIPHUM 1 HETIOJISIPHUM)
Ta WOHHHUM XIMIYHMMH 3B S3KaMH,
aTOMHHMH, MOJIEKYJSIPHUMH Ta
HOHHMMU KPUCTATIYHUMHU TPATKAMH;

ROACHIOE YTBOPEHHS HOHHOTO,
KOBaJIEHTHOTO (monsipHOTO i

HETOJIIPHOTO) 3B'A3KiB.
HistIbHiICHH A KOMIIOHEHT
cKladae enexKTpoHHI (popMyITH MOJIEKYIT;

Xapakmepusye 0COOJIMBOCTI
KOBAJIGHTHOTO Ta MOHHOIO 3B’S3KIB,
KpUCTalliuHOI  OyIOBH  pEYOBHH 3

PI3HUMU BUIaMU XIMIYHOTO 3B'SI3KY;
6U3HAuac BUA XIMIYHOTO 3B’SI3Ky B
TUIIOBUX BUIIAJIKAX, HOJIIPHICTH
KOBaJIEHTHOI'O 3B'I3KY;

npocrosye  GI3WUHI  BIACTHBOCTI  Ta
NpakTUYHE BUKOPUCTAHHA  PEUYOBHH
3aJIeKHO BiJl BUAY XIMIYHOTO 3BI3KY 1
THUITY KPUCTATIYHHUX TPATOK;

IIpupoma ximMi4HOTO 3B S3KY.
EnextponeratuBHicTh aToMiB
XiMiyHUX eneMeHTiB. KoBaneHTHMi
3B'SI30K, roro YTBOPEHHS.
Honspunit i HETIOJISIPHU I
KOBJICHTHUM 3B’A30K. EnexTponHi
dopmymu mMonexyn. Monn. Mounuuit
3B’SI30K, HOr0 YTBOPEHHSI.

Kpucraniuni r1paTku. ATOMHI,
MOJIEKYIISIpDHI Ta WOHHI KPHUCTAaJH.
3anexHicth ¢biznaHMX
BJIACTUBOCTEH PEYOBHH BiJ THIIIB
KPUCTAIIYHUX IPATOK.

JemoHcTpanii

4. Mopeni KpHCTaJiYHUX IPATOK
PI3HUX THUMIB.

5.3pa3ku  pEeYOBHH  aTOMHOI,
MOJIEKYJISIPHOT Ta HOHHOT Oy/10BH.
JlaGopatopui nocsainn

1. OznaiiomnieHHst 3 (Qi3UYHUMH
BJIACTUBOCTSIMU PEYOBHH aTOMHOI,
MOJIEKYJIIPHOT Ta HOHHOT OyTOBH.
IIpakTu4Hi po6oTH

1. HocnimxeHHs ¢biznaHNX
BJIACTUBOCTEN PEUOBUH 3 PI3SHUMHU
TUMaMU  KPUCTAIIYHUX  IPATOK
(HampuKIag: LyKpy, KyXOHHOI
coui, rpadiry).

HaBuaabHi mpoexTn

5. BuKOpHCTaHHS KpHUCTaJiB Yy
TEXHII.

6. Kpucranu: kpaca i KOpHCTb.




GUKOPUCIMOBYE
€JIEKTPOHEraTUBHOCTI
XapaKTEPUCTUKH XIMIYHUX 3B'S3KIB.
HinHicHM KOMIIOHEHT

00IpyHmogye pUpoIy XiMIYHUX 3B'SI3KIB;
(bi3U4HI BIACTUBOCTI PEYOBUH 3aJICIKHO
BiJl THUTIIB KPUCTATIYHHX TPATOK;
podums 6UCHOBKU npo THUI
KPHUCTAIIYHUX I'PATOK PEYOBUH HA OCHOBI
BUJIy XiIMIYHOTO 3B 513Ky B HUX.

MMOHSATTS
JUISE

Hackpizni 3micmosi ninii

Hionpuemnugicme i ghinarcosa spamomuicms. 300pos s i besnexa. Exonoziuna besnexa i cmanuii po3eumox
ATOMHI, MOJIEKYJIIpHi Ta HOHHI KpUCTAIIH.

Tema 3. Kinbkicts peyoBunn. Po3paxynku 3a ximiunumu gopmyaamu

Y4yenn/yuenuus

3HAHHEBHIT KOMIIOHEHT

Hazueae OJIMHUIIO BUMIpIOBaHHS
KUTPKOCTI PEYOBHHH, MOIJSIPHHNA 00’ €M
raziB 3a HOPMaJbHHX YMOB, CTaly
ABorazpo;

NOACHIOE CYTHICTD (I3UYHOI BETUUUHU
KUTBKICTh pEYOBHHHU.

JisiyIbHICHH A KOMIIOHEHT

YCMAHOBIIOE B32€MO3B'A30K MIiXK
¢Gi3uuHUMH  BETMYMHAMH  (Macolo,
MOJISIPHOIO Macolo, 00’ €MOM, MOJISIPHUM
00’eMOM, KITBKICTIO pEYOBUHN);
00uUCIIOE YWCIIO YaCTUHOK  (aTOMIB,

Kinpkicte pedoBuHH. Monb —

OIMHUIISL  KUIBKOCTI  pEYOBHHU.
Crana ABoraspo.

MomnspHa maca.

3akoH ABoragpo. MomnspHuit

00’eM ra3sis.
BimHocHa rycTHHA ra3is.

Po3paxynkosi 3agaui
5. OOumcieHHs MOJSIPHOI Macu

PEYOBUHHU.
6. OOuKCHEHHST YHCIIA YaCTHHOK
(atoMiB, MoOJeKyn, WOHIB) Yy

MEBHIN KiJIbKOCTiI pEYOBUHH, MaCi,
00’eMi.

7. OOumcneHHs 3a XIMIYHOIO
(hopMyJIOF0 MacH JTaHOi KUTbKOCTI
PEYOBUHM 1 KUTBKOCTI PEYOBHHU 32
BiJJOMOIO MacoI0.

8. OOumcnenns 00’eMy TIeBHOT
Macu abo0 KIBKOCTI PEYOBUHU
BIJOMOT0 Tra3zy 3a HOPMaJbHUX




MOJIEKYJ, HOHIB) y TEBHIN KiIbKOCTI
pedoBHHU, Maci, 00’eMi; MOJIAPHY Macy,
Macy 1 KiTbKiCTh PEYOBHHH; 00’ €M TaHO1
Macu ab0 KUIBKOCTI PEUOBHMHH ra3zy 3a
HOPMaJIbHUX YMOB; BiHOCHY T'YCTHHY
rasy 3a IHIIMM Ta3oM, oOuparoud i
OOTPYHTOBYIOUH CHIOCIO PO3B’SI3aHHS;
HinHicHM KOMIIOHEHT

podums 6UCHO6KU TIOJNO 3HAYYIIOCTI
MaTeMaTUYHUX 3HaHb IUIst
pO3B’sA3yBaHHA XIMIYHUX 3a/1a4.

YMOB.
9. OGumcieHHs 3 BUKOPUCTaHHSIM
BiTHOCHOI I'yCTHHH Ta3iB.
JdemoncTpamii

6. 3pa3kum pPEUOBHH KIJIBKICTIO
pedoBuHU | MOb (200 0JTHAKOBOI
KUTBKOCTI PEYOBHHH).

Hackpizni amicmoei 1init

300pos 1 i besnexa. Exonociuna besnexa i cmanuil possumox. Ilionpuemmusicms i ¢hinancosa spamomuicms
Po3B’s13yBaHHS pO3paxyHKOBHUX 331a4 33 JaHOK TEMOXO.

Tema 4. OcHOBHI KJ1acCH HEOPTaHiYHHUX CHOJYK

Y4yenn/yuenuus

3HaHHEBHIT KOMIIOHEHT

Ha3ueae OKCHUIHW, OCHOBH, KHCIIOTH,
am(OoTepHi TiIAPOKCUIIU, CePEIHI COi 3a

Cy4aCHOI0O  HAayKOBOK  YKpaiHCHKOIO
HOMEHKJIATYPOIO;

HagoOumo npukKnaou OCHOBHHX,
KACIIOTHUX 1 aM(OTepHHX OKCHJIIB,
OKCHI'€HOBMICHMX 1 0O€30KCHI€HOBHX,
ONHO-, JIBO-, TPUOCHOBHHUX  KHCIIOT,
PO3YMHHHMX 1 HEPO3YMHHUX  OCHOB,
am(pOTepHUX  TIAPOKCUIIB, CEepPeaHIX
COJICH.

Knacudikaris
CIIOJTYK, IXH1
HOMCHKJIATypa.

®i3uuHi  BJIACTUBOCTI
XiMiuHI BJIACTHBOCTI
KHCIOTHHUX Ta am(oTepHUX
OKCHIIB: B3aEMOJII 3 BOJOIO,
KHCJIOTaMH,  JIyraMH,  IHIIUMH
OKCHIaMH.

®i3yuHi  BJIACTUBOCTI  KHUCJOT.
XiMi4HI BJIACTUBOCTI KMCJIOT: i Ha
IHIMKATOPH, B3aEMO/Iisl 3 METaIaMH,
OCHOBHHMMHM OKCHIAMH, OCHOBAaMH,

HEOPraHigYHUX
CKJIaj i

OKCHU/IIB.
OCHOBHUX,

Po3paxynkosi 3axaui

10. PospaxyHkm 3a XiMIYHUMH
PIBHSHHSIMH  MAacH, o0'emy,
KUTbKOCTI PEYOBUHU PEarcHTIB Ta
MPOJYKTIB PEaKITiii.
JemoHcTpamii

7. 3pa3ku OKCHIIB.

8. Bsaemomis  KHCIOTHHX 1
OCHOBHHX OKCHJIIB 3 BOZOIO.

9. 3pa3ku KHUCIIOT.

10. XimiuHi BIaCTUBOCTI KHCIIOT.
11. 3pa3ku OcHOB.

12. XiMiuHi BIaCTHBOCTI JTyTiB.




JisnbHiCHHI KOMIIOHEHT

PO3Di3HAE HECOJICTBOPHI U COJICTBOPHI
(KHCIO0THI, OCHOBHI, aM(OTEepHi) OKCHIIH,
pO3uMHHI #  HEPO3YMHHI  OCHOBH,
KHCJIOTH 32 CKJIaZoM (OKCHT€HOBMICHI,
0OC30KCUIe€HOBI) Ta OCHOBHICTIO (OIHO-,
JTBO-, TPHOCHOBHI), CEPEIIHI COJIi; peaKIii
3aMmillleHHs, OOMiHy, HeWTparizarii;
onucye TIOIUPEHICTh TIPEICTABHUKIB
OCHOBHHUX KJIACiB HEOPT'aHIYHUX CIOJYK
y TIPUPOII;

cxiadac  XiMiuyHI  QOpPMYNIM  OKCHIIB,
OCHOB, aMmdoTepHIX TiAPOKCHIIB
(Amrominiro, LIMHKY), KHCIIOT, CepeaHix
COJIEH; PIBHAHHS  peakIii, SIK1
XapaKTepPU3ylOTh XIMI4HI BJIACTHBOCTI
OCHOBHHIX, KHCIIOTHHX Ta aM(OTEpHUX
OKCHJIB; KHCJOT, JYTiB, HEPO3UWHHUX
OCHOB,  aM(OTEepHUX  TIAPOKCHIIB,
CEepeIHIX CoJeii;

nopieHI0€ 32 XIMITHIMH BJIACTHBOCTSIMH
OCHOBHI, KHUCIIOTHI Ta amM(oTepHi
OKCHJIH, JIyTH 1 HEPO3ZUHHHI OCHOBH;
Kaacughikye HeOpraHiyHi CIIONYKH 3a
KJlacamu;

Xapaxkmepu3ye TNOHATTS aM(OTEPHOCTI,
¢bi3u4HI Ta XiMiYHI BIACTUBOCTI OKCHIIB,
OCHOB, KHCIJIOT, CcoOJed, amMpOTEepHUX

consimu. Peakis HeliTpanizarii. Psn

AKTUBHOCTI METAaJIB. Peakuii
3aMimieHHss ¥ oOMmiHy. 3axomm
Oesmexkn mix yac poboTH 3
KHCJIOTaMHU.

®i3uyHI  BIACTUBOCTI  OCHOB.
XiMidHI BJIACTHBOCTI JyTiB: His Ha
THIUKATOpPH, B3a€EMOJIisI 3
KHCJIOTaMH, KHUCTIOTHUMHU
OKCHUJaMH, COJISIMH. Ximiuni

BJIACTUBOCTI HEPO3YMHHUX OCHOB:
B3aEMOJig 3 KUCIOTaMH 1
pO3KIIamaHHs BHACITITOK
HarpiBaHHs. 3axoju Oe3MeKH IiJ
gac poOOTH 3 Jyramu.

Ximiumi BJIACTHBOCTI
ampoTepHIX TiAPOKCHIIB:
B3a€EMOJIIS 3 KUCIIOTaMu, Jyramu (B
PO34HHI, IPH CIIABIISHHI).

®i3M4HI  BIACTUBOCTI  CEPEIHIX
coselt. XiMivHI BIACTHBOCT1 CepPEIHIX
collcii: B3aEMOMiI 3  MeETajaMu,
KHCJIOTaMU, JIyrami, IHIIIMHU
COJISIMU.

T'eneTuuni 3B’ SI3KU MIDK
OCHOBHUMH KJIaCaMU HEOPTaHIYHUX
CIIOJIYK.

[ommpeHictb Ta

y npupoi

13. JoOyBanHus i XiMivHi
BJIACTUBOCTI HEPO3YHHHHUX OCHOB.
14. [omeacuns ampOTEPHOCTI
IUHK T1IpOKCUIY.

15. Tabmurst pO3YMHHOCTI KHCIIOT,
OCHOB, aM()OTEPHHX TiAPOKCUIIB i
coJei.

16. 3pasku coneii.

17. XiMiuHi BIIACTHBOCTI COJIEH.
18. B3aemogis kajibliii OKCHUIY 3
BOJIOI0, JOCITIDKEHHS J00yTOro
pPO3YUHY IHIMKATOPOM,
MPOIYCKaHHS BYIJIEKUCIIOTO Ta3y
B PO3YMH, IO YTBOPUBCS.
JlaGopaTopHi nocaiau

2. B3aemonist myriB 3 KHCIOTaMu B
PO3YHHI.

3. B3aeMonist XJIOpUIHOT KUCIOTH
3 MeTaJaMH.

4. B3zaeMopisi METaIiB 13 COJISIMU Yy
BOJHOMY PO3YHHI.

5. B3aemonisi coneld 3 myramu y
BOJIHOMY PO3YFHI.

6. Peakiiss 0OMiHy MiXK CONSIMH B
pO3UMHI

7. Po3B’s3yBaHHS
EKCIIEpUMEHTAIbHOT  3a/1a4i
npuKIagl peakuii oOMiHy.

Ha




TiAPOKCHUIIB;

YCHAHOGIOE TCHETHYHI 3B’SI3KU  MIXK
NOPOCTUMH 1 CKJIaJHUMH PEUYOBHHAMH,
OCHOBHUMH  KJlaCaMH  HEOPTaHIYHUX
CTIOJNYK;

o6uucnioe 3a PIBHAHHSIMHU XIMIYHHX
peakiii Macy, KUIBKICTh PEUOBHHH Ta
00’eM rasy (H.y.) 3a BIJIOMOIO Macorlo,
KUTBKICTIO PEYOBHHH, 00’€MY OJTHOTO 3
peareHTiB  4M  TPOMYKTIB  peakwii,
obmparouyn 1 OOTPYHTOBYIOYHM CITOCIO
pO3B’sI3aHHS,
6UKOPUCHIOBYE  CYYACHY  YKPaiHCBHKY
HOMEHKIIaTYpy OCHOBHHUX KJ1aciB
HEOpTaHIYHUX CTIOJIYK; TaOHIIO
PO3YMHHOCTI KHCJIOT, OCHOB Ta COJICH
UL CKJIANaHHS PIBHAHb  XIMIYHHX
peaKIliil; iIHIUKATOPH JIJIsl BUSBIICHHS
KHCJIOT 1 JyTiB;

NJIAHY€ SKCIIEPUMEHT, MPOBOIUTH HOTO,

OTIHICYE CTIOCTEPEIKCHHS, poouThH
BHCHOBKU;
npozHo3ye TiepedIr XIMIUHUX —peakiin
coler 1  KHCIOT 3  MeETalaMH,
BUKOPUCTOBYIOYM  PSJI  aKTHBHOCTI
METAIIB;

00MpUMY€EmMbCA 3aTIOO0DKHUX 3aXOIIB TTi]1
yac poOOTH 3 KHCJIOTAMH 1 JIyraMu

BUKOPUCTAHHS OKCHJIB, KHCIIOT,
OCHOB 1 cepefHixX cosieil. B Ha
TOBKULIS 1 3A0POB’ S JIIOIUHH.

IIpakTu4Hi po6oTH

2. JlocmimKeHHS BJIAaCTHBOCTEH
OCHOBHHMX KJAaciB HEOpPTaHITHHX
CIIOJIYK.

3. Po3B’si3yBaHHA
eKCTIepUMEHTAJIbHHX 3a/ad.
JlomaunHiii ekciepuMeHT

1. [Mis Ha cik Oypska un
YEpPBOHOTOJIOBOL KarycTu
JIUMOHHOI'O COKY, OLTY, PO3UHHY
Xap40BO1 COJIN, MHWJIBHOTO
po3uuny.

HaBuaabHi mpoekTH

7. Heopraniuni pe4oBuHH —
MPEJICTAaBHUKH OCHOBHHX KJIACIB Y
OynmiBHUITBI i MOOYTI.

8. XiMiuHUH CKJIaJ i
BUKOPHUCTaHHSI MiHEpaJIiB.

9. BrumB XiMIYHHUX CHOJNYK Ha
JTIOBKLJLIS 1 30POB’S JIFOIUHH.




P036’a3ye  eKCIIepHMEHTANIbHI  3a/1adi,
obuparoun 1 OOIPYHTOBYIOUM CHOCIO
pO3B’sI3aHHS.

HinHicHM KOMIIOHEHT

00IPYHMOBYE 3aNSKHICTh MIXK CKIIAZIOM,
BJIACTUBOCTSIMM ~ Ta  3aCTOCYBaHHSIM
HEOPTaHIYHUX PEUOBHH;

oyinioc  3HAYCHHS  HAWBAKIMBIIIHX
MIPECTaBHUKIB OCHOBHHX KJIaciB
HEOPTaHiYHUX CHOIYK;

6UCN067II0€ CYIDKCHHS TIPO 3HAYCHHS
XIMIYHOTO EKCHEPUMEHTY SIK CIOCO0y
HaOyTTS HOBMX 3HAHb; BIUIMB PEUYOBUH Ha
HABKOJIMIITHE CEPEIOBHINE 1 370pPOB’s
JIFOAVHY, BIUIAB IISUIBHOCTI JIFOAWHUA Ha
CTaH JOBKULII H  OXOpoHYy BiA

3a0pyIHEHb.

Hackpizni 3micmogi ninit

I pomaosrcera gionosioavhicms

BukopucranHst OKCHJIIB, KHCIIOT, OCHOB 1 CEPE/IHIX COJiei. BIuiue Ha TOBKULISL.
300pos’s i besnexa

Po3B’s13yBaHHS pO3paxyHKOBHX 33124 32 PIBHSIHHSIMH PEAKITiH.

3axomu O€3IeKH ITix yac poOOTH 3 KUCIOTaMH 1 JTyTaMH.
Exonozciuna besnexa i cmanuii po3eumox

Po3B’s13yBaHHs pO3paxyHKOBHX 3a/1a4 32 PIBHSHHIMH PEAKITIH.

be3neune noBomKEHH 3 pEHOBUHAMH.

[ommpeHicTh y mpupoAi Ta BAKOPUCTAHHS OKCH/IIB, KUCJIOT, OCHOB i CepenHiX conell. BIinB Ha TOBKIMUIS.
TTionpuemnusicmo i ghinarcosa apamomuicno




Po3B’s13yBaHHs po3paxyHKOBHX 3a71a4 32 PIBHSHHSIMH PEaKLii.

OpienToBHi 06’ €kTH ekcKypciid. KpaeznaBuuii i MiHepanoriunuii my3ei.

9 kaac
68 200, 2 200 Ha MuUHCOEHb

OuikyBaHi pe3y1bTaTH
HABYAJBLHO-NI3HABAJILHOI TislJILHOCTI

3MicT HABYAJBLHOI0 MaTepiaay

IIpakTyHa yacTUHA

HOBTOpeHHﬂ HalBasKJIMBIIIMX MATAHb

Kypcy Ximii 8 kiacy

Y4yenn/yuenuus

3HAHHEBMIT KOMIIOHEHT

HagoOumv npuKIaou Ha3B 1 GopMyn
PEYOBHH, IO HAIEXKAaTh JO OCHOBHHX
KJIACiB HEOPTaHIYHUX CIOJTYK.
JisnbHiCHUI KOMIIOHEHT

Kacughikye HeOpraHiuHi CIIOTyKH;
nopignioe CKJIaL 1 BJIACTUBOCTI
HEOPTaHIYHHUX CIIOJNYK PI3HUX KJIACiB;
BJIACTHBOCTI pEUOBHH aTOMHOT,
MOJIEKYJISIPHOI Ta HOHHOI OYZ0BH;
Xapaxkmepu3ye WOHHHMI 1 KOBAJICHTHHM
XIMIYHI 3B'I3KH; XIMIYHI BJIACTHBOCTI
OCHOBHHX KJIaCiB HEOPT'aHIYHUX CTIONYK.
innicHMii KOMIIOHEHT

00IPYHMOBYE 3ATSIKHICTD BIACTUBOCTEH
pPEYOBHH Bij IXHIX CKIamy 1 OyZ0BH.

Ckiaz 1 BJaCTHBOCTI OCHOBHUX
KJIaCiB HEOPTaHIYHUX CITOJTYK.

XimiuHuii 3B'130k 1 OyzoBa
PCUYOBHHH.

Tema 1. Po3zunnn




YdeHb/yueHuus
3HAHHEBUH KOMIIOHEHT

HABOOUMb NPUKIAOUW KOJIOINHUX Ta
ICTHHHHX  PO3YHWHIB,  PO3YMHHHKIB,
CyCIIeH3iH, eMYIIbCii, aepo30JIiB,

CIIEKTPOJIITIB 1 HEEJIIEKTPOJIITIB, CHIILHUX
i CITa0KHX €JICKTPOJIITIB,
KpHUCTAJIOTiPAaTIB;

ROACHIOE BIUTMB PI3HUX YWHHHUKIB Ha
PO3UMHHICTh  PEYOBHH;  YTBOPEHHS
BOJHEBOTO 3B’S3KY; CyTh TIpOIECy
SJICKTPOJIITHYHOI JUCOITiaIlii.
JisnbHICHUIT KOMIIOHEHT
po3pizuac KOMITOHEHTH
HAaCMYeHI ¥ HEHaCW4YeHi pO3YMHH,
KaTiOHW W aHiOHM, eJEKTPOJITH W
HECJICKTPOJIITH, CHIBHI W  cirabki
enextpoiiti; pH nyxHOro, Kuciaoro ta
HEUTPAIIBHOTO CEPENOBHILA;

OnUCye PO3YMHEHHS PEUYOBUH Yy BOJI SIK
(hi3uKO-XiIMiUHE SBUIIE; SAKICHY PEaKIIiio
Ha XJIOPHUJI-iIOHU; BUSBICHHS B PO3YMHI
TiAPOKCHUI-10HIB Ta HoHIB ['inporeny;
CKna0ae  PIBHSHHS  €JIEKTPONITHYHOI
qUcomiamii  JIyTiB, KHCJIOT,  COJICH,
PIBHSHHS peakuiii oOMiHy B MOBHIH Ta
CKOpOYeHil HoHHINM (opMax; piBHIHHS
SIKICHUX peaklii Ha XJOPWI-IOHH B

po3uuny,

IousarTs
CHCTEMH.
pO34HHHU.
aepo30JIi.

Bynosa MOJIEKYITH BOJIH,
MOHATTSA MPO BOJHEBUI 3B’S30K.
PozunnHiCcTE pPEYOBHH, ii
3aJIeKHICTh Bil PI3HUX YHHHUKIB.
Hacnueni 51 HEHACUYEHI,
KOHIICHTPOBaHI " po3BecHI
pozumHN. TerwioBi sBUIMA, IO
CYIPOBOKYIOTh PO3YMHEHHS
PEUYOBHH. Po3uuHeHHs SIK
¢izuko-ximiyauid npouec. [ToHATTS
PO KPHUCTAIOTiIpaTH.

po JTUCTIEPCHI
Kosoigui Tta icTHUHHI
Cycnensii, emynbcii,

Enextpomnituuna Jucoryaris.
EnexTpomitn ¥  HEECNEKTPOITH.
Enexrponitiuna IHCOoLanis
KHUCJIOT, OCHOB, COJIEH Yy BOJHHUX
poO34YnHaX. Cryminb
CJICKTPOJITHIHOT JCOTTiartii.

CuibHi # cmaOKi eJIeKTpoiTH.
[onsrra npo pH pozunny (0e3
MaTEMAaTUYHHUX PO3paxyHKiB).
3navenHs pH anst xapakTepuCTUKA
KHCJIOTHOTO qK JY’KHOTO
cepenoBuma. Peakuii oOMiHy Mix
PO3YMHAMH EJICKTPOJIITIB, YMOBH iX

Po3paxynkoBi 3agaui

1. Po3p’s3yBaHHsf 3amay 3a
PIBHSIHHSIMH peaxIiif 3
BUKOPUCTAHHSIM  PO3YMHIB 13
NEBHOIO  MAacoBOIO  YaCTKOIO
PO3YMHEHOI PEYOBHHH.
JemoHcTpanii

1. TeruioBl  gBMIA  IIijg  4ac

po3dnHEHHS (PO3YMHEHHS aMOHi
HiTpary 1 OE3BOAHOTO KaNBIiH
XJIOPUAY Y BOJII).

2. JlocmipKeHHsT peYOBHH Ta IXHIX
BOJHMX PO3YMHIB Ha €JIEKTPUYHY
NPOBIAHICT (xpucTamiuHui
HATpii XJIOpWA, JUCTHUIIHOBAHA
BOJA, PO3YMH HATpidH XJIOpuAy,
KPUCTATIYHANA  IyKOpP, PO3YHH
LYKpPY, XJIOpUAHA KUCIOTA).

3. Peakmii  oOMiHy — MiK
EIIEKTPOJTITAMU y BOJHUX
pO3YHHAX

JlaGopaTopHi gociaiau

1. BusBnenns tioniB ['imporeny ta
TiIPOKCUA-I0HIB Yy PO3YHHAX.

2. YCTaHOBIICHHS NPUOIU3HOIO
3HaueHHs pH Boam, JyXHUX 1
KHCIIUX pO3UHnHIB (HaTpiit
TiIAPOKCUTY, XJOPHIHOI KHCIIOTH)




MOJIEKYJISIPHIi# Ta HoHHiN Qopmax;
P036’A3y€  CKCIICPUMEHTAJIbHI  3ajaui,
oOuparoun ¥ OOTPYHTOBYIOUH CIIOCIO
pPO3B’sI3aHHS .

obuucnwe wMacy, 00’€M, KUIbKICTh
PEUOBMHHM 32 pPIBHSHHAMH peakmiii 3
BUKOPHCTAHHSM PO3YHHIB 13 IIEBHOIO
MAacoBOIO YaCTKOK pO34MHEHOL
pevYoBHHH, OOMPArOUH i OOTPYHTOBYIOUH
CHocCiO po3B’sI3aHHS;

Xapakmepu3ye eIeKTPOIITU 3a CTYIIEHEM
JHCOLHALIT;

6U3HAYAE  XApaKTep CEpeloBUINA 3a
3Ha4eHHsIM pH;

HpoeoOumb PEaKIii MK PO3UMHAMH
CNIEKTPOJIITIB 3 ypaxyBaHHSM YMOB iX
mepebiry; sKicHI peakmii Ha kapOoHAT-,
cynbdaT- XJIOpUI-i0HH;

6UAGNAE Y PO3UWHI TIAPOKCHUA-IOHU i
tionu I'imporeny;

euxkopucmogye  3HaueHHs pH s
XapaKTePUCTUKU KHCIIOTHOTO qu
JIY’KHOTO CepPEO0BHIIIA.
IinHicHHi KOMIIOHEHT
o0pynmogye TiepedIr  peakIii  Mix

SJIEKTPOJIITAMU Y BOJHHUX PO3UHHAX;
ouyintoe BaxymBicTb pH po3umHIB Is
BH3HAYCHHS SIKOCTI Xap4oBoi,

nepeOiry. VoHHO-MOeKyIpHi
PIBHSHHS XIMIYHUX peaKIiil.
BussiaeHnas B pO34nHI
T1IPOKCHI-IOHIB Ta HOHIB
INimporeny. SlkicHi peakii Ha AesaKi
WoHu.  3acTOCYBaHHS  SKICHHX
peaKIIii.

3a JIOIIOMOIOI0  YHIBEpPCaJbHOTO
IHAMKATOPA.

3. Hocmimxenns pH xapdomoi i
KOCMETHYHOI POIYKIIii.

4. Peakmii 0oOMiHy MIXK
GIIEKTPOJTITAMU y BOJIHUX
PO3UMHAX, IO CYHPOBOIKYIOTHCS
BUTIAJIaHHSM OCaJy.

5. Peaxii 0OMiHy MIXK
EIIEKTPOJIITAMU y BOJIHUX
PO3uUMHAX, IO CYIPOBOIXKYIOThCS
BUJIUICHHSM Ta3y.

6. Peakmii 0oOMiHy MIDXK
EIIEKTPOJIITAMU y BOJIHUX
PO3UYMHAX, 10 CYIPOBOKYIOTHCS
YTBOPEHHSAM BOJIH.

7. BusBiaeHHSI XJIOpHUI-IOHIB Y
PO3UHHI.

8. Bussnenns cynbdar-ioHIB Y
PO3UHHI.

9. BusBieHHS KapOOHAT-iOHIB Y
PO3UHHI.

IIpakTu4yHi podoTn

1. Peakuii HOHHOTO OOMiHYy MiX
eJeKTPOJIiTaMH y BOJHUX
PO3UYMHAX.

2. Po3B’si3yBaHHs
EKCIIEPUMEHTAJIbHUX 3aJa4.




KOCMETHYHOI MPOYKIIii TOIIO;
GUCTIOGTIIOE  CYOMCEHHA TIPO 3HAYCHHSA
PO3YMHIB Y TIPUPOJIi Ta KHUTTI JFOJUHY;
Ipo  3aCTOCYBaHHS  3HAaHb  IIOJAO
BHUSBIICHHS JESKUX HOHIB, PO pOJIb
EKCIIEPUMEHTY B HAYIIi.

JomMamHiii ekcriepuMeHT

1. BurotroBaeHHS  KOJOITHUX
PO3YNHIB (3KeJIe, KUCIIh TOIIO).
HapuanbHi npoexTn

1. EnexTpomité B CydacHHX
aKyMYyJISITOpax.

2. BupomnryBaHHS  KpHCTaJiB
COJIEH.

3. BuroroBiieHHS PO3UYMHIB I
HaJlaHHS JOMEIUYHOI JOTIOMOTH.
4. Nocmimkeras pH rpyHTIB cBO€T
MiCIIEBOCTI.

5. JocaimkeHHs BILTUBY
KHCJIOTHOCTI ¥ JY’)KHOCTI IPYHTiB
Ha PO3BHUTOK POCIIHH.

6. Hocnimxkenns pH atmocdepHux
OTIaJIiB Ta IXHHOT'O BILUTUBY Ha Pi3HI
Marepiajau B JOBKIJI.

7.  HocmimkeHHS  TPUPOTHHUX
00’€eKTIB B SIKOCTI
KHCIIOTHO-OCHOBHHX 1HIMKATOPIB.
8. Hocmimxenns pH cepenoBuiua
MiHepaJlbHUX BOJ YKpaiHu.

Hackpizni smicmogi iiniy
I pomaosimcera ionosioanvHicmo
[onsTTa po cycnensii, eMynbcii, aepo307i.
Po3B’s13yBaHHS pO3paxyHKOBHX 337124 32 LII€0 TEMOIO.
300poe6 s i besnexa




Po3B’s13yBaHHs pO3paxyHKOBHX 337124 32 LIEI0 TEMOIO.
[onsTTs Mpo cycriensii, emybcii, aeposoi. KonoinHi Ta icTHHHI pO3YHHH.
besneune moBoKEHHS 3 PEYOBHHAMU.

EnexTpouniTi i HeeNeKTPOIITH.
ITousarrs npo pH po3uuny.
Exonociuna besnexa i cmanuil possumox

Po3B’s13yBaHHS pO3paxXyHKOBHX 3a11ad 3 IE0 TEMOIO.

ITonsarrs npo pH po3uuny.
3acTocyBaHHS SIKICHUX PEaKIIii.

Tionpuemnusicmo i ghinarcosa spamomuicniv

Po3B’s13yBaHHS pO3PaXyHKOBHX 3a11ad 3 IEI0 TEMOIO.

Po3unHHICTE pe4OBHH.
EnexTporniTa it HeeIeKTPOITITH.

TeruioBi siBHLIA, IO CYMIPOBOIKYIOTh POZYUHEHHS PEYOBHH.

ITonsarTs npo pH po3uuny.
3acTocyBaHHSI SIKICHUX pEaKIii.

Tema 2. XimiuHi peakuii

Y4enn/yuenuus

3HaHHEBHMIT KOMIIOHEHT

3HA€ [ po3ymie CyTh TOHAThH. XiMi4HA
peaxiiisi, CTymiHb OKHNCHEHHS, OKHACHUK,
BIIHOBHHMK, TPOLIECH OKHCHEHHS 1
BITHOBJICHHS, TEIJIOBHH e(EKT peaxiiii,
IIBUJIKICTh XIMIYHOT peakiiii;

HA6OOUMb NPUKIA0U OCHOBHUX THIIIB
XIMIYHMX  peakiii; BIJIHOBHHKIB 1
OKHCHHKIB.

JissinbHICHUI KOMIIOHEHT

Knacugikarmis XiMiYHAX peaxiii
3a KUTBKICTIO 1 CKJIAJIOM pPEarcHTiB
Ta TPOAYKTIB peakilid: peakiii
CTOJTyYEHHSI, PO3KJIA/Ty, 3aMill[CHHS,
0oOMiHy.

Crytins OKHCHEHHS.
BusHaueHHsI CTyNEHsST OKHUCHEHHS
eJIeMeHTa 3a XIMIYHOIO (OpMYIIOI0
cnonykd. CknamaHas — ¢Gopmyin
CTIOJIYKH 32 BIIOMHMH CTYHCHSIMHU
OKHCHEHHSI €JIEMEHTIB.

JemoHcTpanii

4. Peaxii po3kiamy, CIOTy9IeHHS,
3aMilllcHHs, OOMiHYy, €K30- Ta
SHAOTEePMIUHI peakIii.

5. 3anexHICTh MBUAKOCTI PEeaAKIIii
MeTamiB (IMHK, MarHii, 3ajizo) 3
XJIOPUAHOIO KHUCJIOTOIO BIJ
aKTHBHOCTI METaIy.
JlabopaTopHi nocainn

10. BmmB  koHueHrpamii 1
TEMIepaTypd  Ha  IIBUJKICTH




6u3HaYac CTYTICHI OKUCHEHHS €JIEMCHTIB
y CHOJIyKax 3a iXHiMH HopMyTaMu;

pospizune peakiii CTIOJTyYCHHS,
3aMIIICHHS, 00OMiHY, po3kiany;
OKHCHO-BIIHOBHI Ta peakuii 0e3 3MiHH
CTyIEHs  OKHCHEHHS;  €K30-  Ta
EeHAO0TepMidHi, 000pOTHI i HEOOOPOTHI
peakiiii; OKHUCHHUKU 1 BiJIHOBHHKH,
BaJICHTHICTh 1 CTYIiHb OKHCHEHHS
CJICMEHTA,

cknaoae XiMidHI  GopMyIH  OiHApHUX
CHOJIYK 3a CTYINCHAMH OKHUCHCHHS
€IEMCHTIB; PIBHIHHSA HANTIPOCTIIIHX
OKHCHO-BIJIHOBHUX peakilii Ha OCHOBI

€JIEKTPOHHOTO OanaHCcy, TepMOXIMIiYHI

piBHSHHS; pIiBHSHHA 0OOOpOTHHX 1
HEOOOPOTHHX PEaKITii;

Kuacughikye  peakiii 32 pi3HUMH
03HaKaMU;

Xapakmepu3ye  TIpoLecH  OKUCHEHHS,
BiJTHOBJICHHSI, CIIOJIyYCHHS, PO3KIAJY,
3aMilleHHs, OOMiHy; BIUIMB pPi3HHUX
YUHHUKIB Ha MIBHAKICTH XIMIYHHX
peaxiiii;  poillb  OKHCHO-BiJHOBHHX

MIPOLIECIB Y JOBKIJLTI;

00mMpuMyempca TPaBUl BUKOPUCTAHHA
no0yTOBUX XIMIKaTIB.

IinHicHHI KOMIIOHEHT

OKHMCHO-BITHOBHI peaxiii.
[Iporiecu OKMCHEHHS, BIHOBJICHHS,
OKUCHUKH, BiITHOBHHKH.

Cxiraga"as PIBHSIHB
OKHCHO-BiJTHOBHUX PEaKIIiil.

3HayeHHs OKHCHO-BIJHOBHHUX
MIPOTIECIB V JKUTTI JIFOIUHU, TIPUPOTi
¥ TEeXHII.

Ex3orepMmiuni ¥ eHmoTepMivHi
peakuii. TepMoxiMiuHe piBHSIHHS.

O06opoTHI 1 HEOOOPOTHI peaKiii.
IBuakicte  XiMiuHOI  peakiiii,
3QIICKHICTh MIBUIKOCTI peakInii Bifl
Pi3HUX YNHHUKIB

peakmii [OHHKY 3
KHCJIOTOIO.
IIpakTuyHi podoTn
3. BmimB pi3HMX YHMHHUKIB Ha
MIBUIIKICTh XIMIYHUX pPeaKIliil.
HapuanbHi npoexTn
9. EnmorepMiuHi
CITy>KO01 JTIFOTUHI.

XJIOPUAHOKO

peakmii Ha

10. Exzorepmiuni peakmii B
SKUTTEQISIIBHOCTI JKUBHUX
OpraHi3MiB.




00IPyHmMOBYE TPOLECH OKUCHEHHS U
BIZIHOBJICHHS 3 TIOTJISINY €JEKTPOHHOT
OyZ0oBH aTOMIB;

GUCTIOBTIIOE  CYOMCEHHA TIPO  3HAUCHHS
XIMIYHHAX peakIliii Ta 3HaHb NPO HUX Y
MIPUPO/Ii, IPOMHUCIIOBOCTI, IOOYTI;

TI'pomaosircwrka ionosioanvHicmo

Hackpizni amicmogi ninit

3Ha4YeHHS OKMCHO-BITHOBHUX TPOIIECIB Y )KUTTI JIOJAUHU, IPUPOIL W TEXHIIII.
300pos s i besnexa. Exonoeiuna 6esnexa i cmamuii possumox. Ilionpuemnusicms i (hinancosa 2pamomuicnie
3HaYeHHS OKMCHO-BiTHOBHUX TPOIIECIB Y XKUTTI JIFOIUHU, IPUPOJII i TEXHIIIi.

Ex30TepmiuHi Ta €HAOTEPMIYHI peaKiii.
O06opoTHI 1 HEOOOPOTHI peaKii.
[IBuaKiCTh XIMIYHOT peakiiii.

Tema 3. I1o9aTKOBi NOHATTS PO OPraHivHi CNOJYKH

Y4enn/yuenuus

3HAHHEBHIT KOMIIOHEHT

3Hae i po3ymie CyTb TOHSITH TOMOJIOT,
TOMOJIOTiSI, TIOMIJ OPraHIYHUX PEUOBUH
3a SKICHUM CKJIaJIOM Ha BYTIJICBOJIHI,

OKCHUTCHOBMICHI Ta HITPOT€HOBMICHI
CTIOJTyKH;

Hazueae €JIEMEHTH-OPTaHOTeHH,
HafBaXKJIMBIIII ~ OpPTaHiuHi  CIONYKH

(MeTaH i mepimi JecATh HOro TOMOJIOTIB,
€TCH, €TUH, METaHOJI. €TaHOJI, TIIIEPO,
€TaHOBa KHUCIIOTa, TIOK03a, caxaposa,

OCOOIMBOCTI OpPraHIYHUX CIOJYK
(TTIOpiBHSIHO 3 HEOPTaHIYHUMH).

EnemenTu-opraHoreHu.

Byraesoani

Meran K MPEACTaBHUK
HaCHYEHUX BYTJIEBOHIB.
I'omonoris. [omonorn Merany

(ep1i gecATs), IXHI MOJIEKYISApHI
1 CTpYKTYypHi (hOpMyJIH Ta Ha3BH.

®isuyni  BiacTUBOCTI. Peaxiiis
3aMIIlICHHS JIS METaHy.
Eten (etmyreH) 1 eTWH

Po3spaxynkosi 3agaui

2. OOumncieHHs 00'eMHHX
BIJHOIIEHb Tra3liB 3a XIMIYHUMH
PIBHSHHSIMH.

JemoncTpamii

6. Mozeni Monekyn ByriaeBoaHIB (y
ToMy yucii 3D-MpoeKTyBaHH).
7. Topinns napadiHy, BU3HaYSHHS

Horo  sIKiCHOTO CKIagy  3a
HPOIYKTaMH 3TOPSIHHSL.
8. OsHaliomMJieHHS 31 3pa3Kamu

BHUPOOIB i3 mostieTieHy BusiBieHHs




KpoxXMalb, IEN0N03a, CTCapHHOBA,
MaJbMITHHOBA, OJETHOBa, aMiHOETaHOBA
KHCJIOTH ), OCHOBHI TIPOAYKTH ITEPETOHKH
HaTH;

HABOOUMb NPUKIAOU TOMOJIOTIB METaHY;
NPUPOJHUX 1 CHHTETHYHHUX PEUYOBHH,
CIIUPTiB, KapOOHOBHWX KHCJIOT, JXHPIB,

BYTJICBO/IIB;
ROACHIOE PeaKIlii TOPIHHS OpTaHIYHUX
PEUOBHH, 3aMillleHHA JUI1  MeETaHy,

IIPUENHAHHA JUIA €T€HY ¥ eTHUHY; AEesKl
XIMIYHI BIACTHBOCTI €TAHOBOI KHUCIIOTH;
CYTb IIPOLIECY [IEPErOHKH Ha(TH.
HissnbHICHUI KOMIIOHEHT

cKadae MOJNEKYISIpHI ¥ CTPYKTYpHI
dopMynu MeTaHy Ta MEpIIMX JECATH
HOro  TOMONOTIB, €TeHy, eTHHY,
METaHOIY, €TaHoIy, rIIinepody,
€TaHOBOi Ta AaMIHOETAHOBOi KHCIIOT;
MOJICKYJISIpHI ~ (OpPMYNIH  TJIIOKO3H,
caxapos3Hd,  KpOXMajJio,  LEJI0JI03H;
pPIBHSHHS peakuid TropiHHSA (MeTaHy,
eTeHy W eTHHY, METaHOJIy, C€TaHOIY),
3aMillleHHs] A7 MeTaHy (XJIOpyBaHHS),
NPUENHAHHS JUII  €TeHy ¢ eTHHY
(ramoreHyBaHHs, TiApyBaHH:), €TaHOBOT
KHUCJIOTH (€JIEKTPOJIITUYHA JUCOIliallis,
B3a€EMOJiSl 3  MeTajaMHu,  JIyramH,

(ametmiieH) SIK  TPEACTAaBHUKHU
HEHACHYCHHX BYTJICBOJIHIB.
MonexkynsipHi 1 CTPYKTYpHIi
¢dopmysu. Di3uyHI BIACTUBOCTI.
Peakuiist npuenHaHHS ISl €TEHY ¢
CTUHY (rajoreHyBaHHS,
TiApyBaHH).
lopinHst ByrieBoIHIB.
[lonsatTs mpo momiMepn Ha
NpUKIIal MOJIIETHUIICHY.
3acTocyBaHHS MOJTICTHIICHY.
[lommpenHss BYIJICBOIHIB Y
npuponi. [Tpupoanawmii raz, HadTa,
KaM’'siHe BYTUUIA — TIPUPOIHI
Jokepera ByriieBoHiB. [leperonka
Ha¢TH. ByrieBoaHeBa cupoBuHa i
OXOpOHA JOBKULTSI. 3aCTOCYBaHHS

BYTJICBOJIHIB.

OxcurenopMicHi  opranivuni
PEeYOBHHH.

TlonsTTst po CITUPTH,
KapOOHOBI KHUCJIOTH, KUPH,
BYTJICBOJIH.

MertaHo, e€TaHOJN, TIIEPO:
MOJIEKYJISAPHI i CTPYKTYpHI
¢dbopmynu, (i3UUHI BIACTHUBOCTI.
Topinag eraHony. SIkicHa peakiis
Ha TJIepoJt.

BJIACTUBOCTEN MOJIICTUIICHY:
BIJHOIIEHHS bi (o) HarpiBaHHS,
PO34YHHIB KHCIOT, JTYTiB.

9. Jlia eraHOBOi KHCIIOTH Ha
IHIAMKATOPH.

10. B3aemoiss €eTaHOBOT KHCIIOTH 3
MeTallaMu, JTyTaMH.

JlaGopaTopHi nocitinn

11. Bzaemopmis rmimepoiry 3
kynpyM(Il) rimpokcumom.

12. Bzaemomis = TiOKO3M 3
kynpyMm(Il) rimpokcumom.

13. BigHOmeHHS KpOXMAO 0

BOAM  (PO3YMHHICTh, YTBOPCHHS
KJIeHCTEPY).

14. B3aemoist KpoXMairo 3 HOo0M.
Ipaxkm4ni po6oTu

4, BiracTMBOCT1 €TAaHOBOI KHUCIOTH.
5. Bussnenss OpTraHiYHUX

CHOJIYK Y XapYOBHX MPOAYKTAaX.
JlomanHiii excriepuMenT

2. llopiBHAHHS MUIHOI Ail Muia Ta
MPaJTBHOTO TIOPOIIKY BITYU3HSHOTO
BHUPOOHUKA.

3. BusBneHHs  kpoxMmamo B
Xap4oOBHUX MPOJYKTax.

HapyanbHi npoekTH

11. BukopucranHs mOJIiIMepiB:




COJISIMH); 3arajnpHy
noJiMepu3allii eTeHy;
PO3PI3HAE 32 CKIIAIOM METaH, eTeH, eTHH,
METaHOJ, €TaHOJI, TJIIIEPO, ETAHOBY
KHCJIOTY, BUIII KapOOHOBI KUCIIOTH,
[III0KO3Y, caxapo3y, KpoxMalb,
TIEJTI0JI03Y, MUJIO, TIPUPOTHI i
TiporeHi3oBaHi, TBAPUHHI i POCIHHHI,
TBEp/i U PiJKi KHUPH,

O1NIKY, MOJieTUIIeH, IPUPOAHI 1 ITY4YH]
KUPH;

nopieHIOE: OPTaHIYHI ¥ HEOpraHivyHi
PEYOBUHH, KPOXMAITB 1 IEIFOI03Y, CKIIa

cXemy

FOMOJIOTIB ~ METaHy, HacuueHi W
HeHacH4eHi BYTJIEBO/IHI;

Xapakmepusye CKJIaJ, (hizuuHi
BJIACTUBOCTI METaHy 1 HOTO TOMOJIOTIB,
€TeHy, €THUHY, €TaHoly, [JiIepoy,
€TaHOBOT KHUCIIOTH, JKHUPIB, TIIOKO3H,
caxapo3d,  KpOXMajlo,  ILEIIOJIO3H,

OLIKIB, TIOJTIETHIICHY;

6U3HAuAc NOCIITHAM IUIXOM TIILEpo,
€TaHOBY KHCJIOTY, TJIIOKO3Y, KPOXMaJlb;
po36’a3ye  pO3paxyHKOBI 3ajmadi  Ha
oOuncieHHsT 00’€MHNUX BIIHOIIEHD ra3iB
32 XIMIYHUMHU DIiBHSHHSAMH Ta iHIIUX
paHillle BUBYEHHX THITB Ha TMPHUKJIAAL
OpraHiuHHUX CIIOJIYK;

OtpyiiHicTe  MeTaHONy |
eTaHoiy. 3ryOHa JIisl aJIKOTOJII0 Ha
OpTraHi3M JIFOIHHH.

EranoBa (omroma) Kuciota, il
MOJIEKYJIIpHa 1  CTPYKTypHa
¢dbopmyiy, (i3udUHI BIACTUBOCTI.
XiMmiuHI BIAaCTHBOCTI €TaHOBOL
KHCJIOTH: EJICKTPOTITHYHA
JUCOIiaIlisl, Mg Ha I1HIWKaTOpH,
B3a€EMOJisl 3 MeTajlaMH, JIyraMH,
COJSIMU. 3acTOCYBAaHHSI €TaHOBOI
KHCJIOTH. Bumi KapOOHOBI
KHCJIOTH: CTEapHHOBA,
MaJILMITHHOBA, OJI€THOBA. MuIo,
HWOro ckiaji, MAKMHA Jisl.

Kupu. Cxnan xupis, ¢izudHi
BJIACTUBOCTI. IIpuponHi i
rizporeHizoBaHi KUPU.
Biosoriuna posb KupiB.

Byrnesoau: TIII0KO034,
caxapo3a, KpOXMaJlb, LEJIJIO3a.
Modnekynsipai ¢popmynu, (izuuni
BJIACTUBOCTI, MOITUPEHHS i
yTBOpeHHS B npupoi. Kpoxmains i
[IEJTI0JI03a — TPHUPOJIHI TOJIIMEPH.
SxicHi peakuii Ha TIIOKO3Y i
KpOXMaJlb. 3acTocyBaHH:
BYIJIEBOJIIB, iXHs 0i0JIOTiUHA POJIb.

€KOJIOTO-€KOHOMIUHU acIeKT.

12.  AnbpTepHaTuBHI  JDKepena
eHeprii.

13. Exotpocdonoriss — Hayka mpo
€KOJIOTIYHO Oe3reuHe XapuyBaHHI.
14. BurotoBieHHs MIJIa 3 MIJIBHOT
OCHOBH.

15. lochiikeHHS XIMIYHOTO CKJIaLy
TKi.

16. XiMiyHMH CKIag >KyBaJbHHX
TYMOK.

17. XimiuHuii  ckjag — 3aco0iB
JIOTJIISITY 32 POTOBOIO ITOPOKHUHOIO.
18. Ipyre *KuTTs nanepy.

19. Jxepena OpTaHiIHOTO
3a0pyIHEHHS TEpUTOpii Trpomanu
(Mikpopaiiony).




odompumyempcs  TIPaBUI  OE3MIEYHOTO
MIOBOJ/IXKCHHS 3 TOPIOYMMH PEYOBHHAMH,
moOyTOBUMH XiMiKaTaMHu.
HinHicHN KOMIIOHEHT
YCBIQOMIIIOE  3HAYCHHS  BYIJICBOJIHEBOL
CHPOBMHHM B GHEPIEeTHIl; MPUPOIHUX 1

CHHTETUYHHX  OPraHiYHUX  CIIOJYK;
MOpAJIbHY Ta COL[iaNIbHY
BIIMOBINANBHICTE 3a HACIIKYU BXUBAHHS
AJIKOTOJIPHMX  HAIoiB; HEOOXITHICTh

30epeXeHHS JOBKULIA UII MarOyTHIX
IMOKOJTiHE;

00IpyHMOBY€E POIThL OPTaHIYHUX CIIONYK Y
KUBIH TIPUPOIL;

ouintoe 3ryOHy Jif0 aJKOTOJIO0 Ha

3JI0pOB’s; BIUIUB MPOJYKTIB
CHUHTETHYHOI XiMil Ha HAaBKOJMIIHE
CepelioBUIIIE B pa3i HEMPaBWILHOTO

BUKOPHUCTAHHSA 1X;

GUCTIOGTIIOE  CYOMCEHHA TIOJ0 3HAYCHHS
OpTaHiYHUX pPEUOBHH Y CYCHUIBHOMY
rocrnoAapcTBi, MoOyTi, XapuyyBaHHI,
OXOpOHI  37I0pOB’S  TOIWIO; 3aXHCTY
JOBKUIIS  Bi CTIMKUX OPTraHIYHHUX
3a0pyIHIOBAYiB.

HirporenoBmicHi
PE€YOBHHH.

IToHATTS TPO aMIHOKHCIOTH.
Binku sk Oi0JIOTiIYHI TMOJIIMEPH.
Henaryparnis 06inkiB. bionoriuna
poJib  aMiHOKHCIOT 1  OLJIKIB.
3HadeHHS TIPUPOTHIX i
CUHTETUYHHX OPTraHIYHUX CHOJYK.

3axucT MOBKULIA BiX CTIAKHX
OpraHiYHuX 3a0pyTHIOBAYiB.

opraiuxi

I pomaosimcera ionosioanvHicmo
3acTocyBaHHS OpTaHIYHUX PEUOBHH.

Hackpizni amicmogi ninii




OTpyHiHiCTH METAHOIY 1 €TaHOIY.

3axucT MOBKUDIA Bifl CTIMKMX OpraHiyHUX 3a0pyAHIOBAiB.

300pos s i besnexa

besneune IMOBOJ/IP)KCHHSA 3 pEYOBHHAMMU.

3ryOHa J1is aNKOTOJII0 Ha OPTaHi3M JIFOIUHH.

[puponHi i rigporeHizoBaHi KHUPH.
Muo, oro Muiina is.

Bionoriyna poins KUpiB, BYrJEBOIB, aMIHOKUCIIOT 1 OUIKIB.

Exonoeiuna besnexa i cmanuil possumox

[pupoaHi # cHHTETHYHI OpraHidHi PEYOBUHH.
ByrieBomHeBa cHpOBHHA i OXOPOHA TOBKIJIIS.
3axucT TOBKULIA Bifl CTIMKMX OpraHiyHUX 3a0pyAHIOBaUiB.

Tlionpuemnusicmy i Qhinancosa spamommicms

[MonsATTS PO MONTIMEPH.

ITepepoOka HadTH.

Muiio, HOT0 CKaaf.
3acTocyBaHHS OPTaHIYHUX PEUOBHH.

Tema 4. Poab Ximii B )KMTTI cycnmizibcTBa

Yuenb/yueHuus

3HAHHEBHMIT KOMIIOHEHT

Ha3zueae: IMEHA BUNATHUX BITYM3HIHHUX
YUEHHUX-XIMIKiB; HAHBa)KJIMBIII XiMi4HI
BHPOOHMIITBA B YKpaiHi,

HABOOUMb HPUKIAOW: B3aEMO3B’SI3KIB
MIDXK pEYOBHHAMU; 3aCTOCYBaHHS
XIMIYHHX CHOJYK y Pi3HUX Tally3six Ta y
MOBCSIKICHHOMY KHTTI.

JissinbHICHUI KOMIIOHEHT

baratomaHITHICTP pPEYOBHH Ta
XIMIYHHX peakuid. B3aemo3B’s3ku
MDK  peJyoBMHAaMH  Ta  iXHIi
B3a€MOIIEPETBOPEHHS.

Micme xiMmii cepen HaykK IIpo

npupoay, il 3HaYeHHA A
PO3YyMiHHS ~ HAYKOBOI  KapTHHHU
CBITY.

Ponp  ximMiuyHOi Haykum JuIs

3a0€3MeUYeHHs] CTaJIOTO PO3BUTKY

Haguanwvni npoexmu
20. BungarHi BITYM3HAHI XIMIKU K
ydeHi i 0cOOUCTOCTi.
21. ExonoriyHa cutyamisi B MOIi

MICIIEBOCTI: BimuyBaio, JyMaro,
JiI0.

22. AHKEeTyBaHHSA YIHIB
HABUAIBHOT'O  3aKjagy  II0J0

iXHpOi ydwacTi y po3B’sS3yBaHHI
€KOJIOT{YHUX MPOOJIEM MiCIIEBOCTI.




Xapakmepu3zye: 3HAUCHHS XiMil y KUTTI
CYCIIbCTBA, 30€PEeKEHHI JOBKILISA, JIs
3710pOB’ A JIIOJICH.

HinHicHN KOMIIOHEHT

ycgioomnioe 3HAYEHHS
TPOMAJITHCHKOT  TO3WINI  BYEHOTO,
IPUYUHHO-HACI IKOB1 3B’ SI3KH y

TIPUPOI 1 11 IUTICHICTB;

noeasicae aBTOPCHKE IIPaABO;
o00pynmogye: ponb XiMii y Ti3HaHHI
XIMIYHUX TIPOIIECIB;

KDUMUYMHO — CIMAGUMbCA: 10 XIMIYHOT
iHhopMaIIii 3 pi3HHUX JHKEpeT,;

ouinloe: BHECOK XIMIYHOT HAyKu B
PO3BHUTOK BITYM3HSHOTO
BUPOOHMIITBA; 3HAYEHHS  XIMiYHHX
3HaHb  SK  CKJIQJHUKA  3arajbHOl
KYJbTYPH JIFOJTHHU.

JIIOJICTBA.

XiMiyHa HayKa i BUPOOHUIITBO B
VYkpaini. Bugatai BiTYn3HsIHI BUEHI
— TBOPIII XIMIYHOT HAYKH.

23. JlocmimkeHHsT JOCTOBIPHOCTI
peKJIaMH 3 TIOTJISAY XiMil.

I pomaositcera ionosioanvHicmo

Hackpizni amicmogi ninii

BunarHi BITUM3HSIHI BUCHI — TBOPLI XiMIYHOT HAYKH.
3HaveHHs XiMii 1711 po3yMiHHSA HAYKOBOI KApTHHHU CBITY.

300pos’s i besnexa

BbaraToMaHITHICT peYOBHH Ta XiIMIYHUX peakiiid. B3aeM03B’sI3KM Mixk pe4OBUHAMH Ta iXHI B3a€MOTIEpPETBOPEHHS.

Exonociuna besnexa i cmanuti po3eumox
XiMis Ta eKOJIoTisl.

Hionpuemnusicmo i ghinarcosa pamomuicniv




| XimiuHa HayKa i BApOOHHULTBO B YKpaiHi.

OpienToBHI 00°€kTH eKkckypciil. BomoouncHa cranmis. IlianmpuemcTBa 3 BUpOOHUITBA TUIACTMAC, ITyKPOBUH 3aBOJ,
KOHJIUTEPChKa, XJTi00meKapHsI.
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