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MMOSICHIOBAJIBHA 3AITUCKA

HapuansHa mporpama 3 Ximii po3poOJieHa Ha OCHOBI MOJOXEHb Jlep»aBHOro CTaHAapTy 0a30BOi 1 MOBHOI 3arajibHOi
CepeaHbO1 OCBITH, 3TIJHO 3 SKUM IIKUJIbHA XIMIYHA OCBITa € CKJIQJIOBOIO OCBITHBOI Tairy3i «IIpupo103HaBCTBOY», Ta BIAMOBIIHO
no nosioxkeHb «Konrmenuii HoBoi ykpaincbkoi mkonm» (2016), skuMu mnepeadadyeHO HOBI OCBITHI CTaHIApPTH, MOB’s3aH1
3 peanizaiiero KOMIETSHTHICHOTO MiAX0AY, 1010 (OpMYBaHHS KITFOYOBUX KOMIIETCHTHOCTEH OCBITH BITPOIOBXK JKHUTTS.

[IpiopureTHa MeTa BUBYEHHS XIMii B OCHOBHIM IKOJI — (OpPMYyBaHHS B IIKOJISIPIB XIMIYHOI KapTHUHU CBITY.
3araabHOOCBITHS IIHHICTH XIMii MOJsira€ y GOpMyBaHHI CBITOTJISJIHOIO PO3YMIHHS MPUPOJHUYO-HAYKOBOI KapTHUHU CBITY,
y BUPOOJICHHI €KOJOTIYHOTO CTHJII0 MHUCJICHHS Ta MOBEAIHKU, PEATICTUYHOTO CTaBJICEHHS JI0 HAaBKOJHUIIHBOTO CBITY, y SIKOMY
3HaYHE MICIE TMOCIIa€ B3aEMOJIS JIIOAWMHU M XIMiYHMX peuoBHH. PeaJiizamis KOMIETEHTHICHOroO miaxoay 3a0e3medyeThbesi
(hopMyBaHHSIM HE JIMIIE 3HaHb, a ¥ CIIOCOOIB MISUTBHOCTI, 3IaTHOCTI 3aCTOCOBYBaTH BUBYEHE B PI3HOMAHITHUX HABUAJIIBHUX Ta
IHITMX JKUTTEBUX CHUTYAIlIIX, BUCJIOBIIIOBATH BJACHI CYJ/KEHHs, OOIPYHTOBYIOUM iX, 3IIMCHIOBATH JIOTIYHI MIpPKyBaHHS,
OIIHIOBAJIBHI [1i, (HOPMYITIOBATH BUCHOBKHU TOIIIO.

Komnemenmmuichuii nomenuian Hag4aa1bHO20 npeomema

Kirouosa oo . - .
. IIpenmeTHuii 3MicT KJII0Y0BOI KOMIIETEHTHOCTI i HAaBYAJILHI pecypcH 14 ii popmyBaHHSA
KOMIIETEHTHICTh
1. Cninkysanns YMmiHHs:
oepaicasnolo (i pionoro - BUKOPUCTOBYBAaTH B MOBJIEHH1 XIMI4HI TE€PMIHHU, MOHSATTS, CHUMBOJIM, CY4acHY YKPaiHChbKYy HayKOBY TEPMIHOJIOTIIO

Y pasi 6iOMinHOCMI) M06010 | TA HOMEHKIATYPY;

- (opmymroBaTH BiANOBIb HA TIOCTABIICHE 3aITUTAHHS,

- apryMEHTOBAHO OIMUCYBATH XiJ Ta YMOBU MTPOBEECHHS XIMIYHOTO €KCTIEPUMEHTY;

- 00roBOPIOBATH PE3YyAbTATH JOCIIKEHHS 1 POOUTH BUCHOBKH;

- OpaTu y4acTh B 0OTOBOPEHHI MUTaHb XIMIYHOTO 3MICTY, YITKO, 3pO3YMIJIO i 00pa3HO BUCIIOBIIOBATH CBOIO TYMKY;
- CKJIaJIaTH YCHE i MMChMOBE MOB1IOMJIEHHS Ha XIMIYHY TEMY, BUTOJIOIIYBATH HOTO.
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CraBiieHHS:

- LIHYBAaTH HAYKOBY YKpPAiHCHKY MOBY;

- KPUTUYHO CTABUTHCH JI0 TIOBIAOMIICHb XIMIYHOTO XapaKTepy B MEAIHHOMY MPOCTOPI;

- MOMYJISIPU3yBaTH XIMI4YH1 3HAHHS.

HaguanabHi pecypcu:

- MIJPYYHUKH 1 TOCIOHUKH, HAYKOBO-TIOMYJISIPHA 1 XYA0KHSA JIITepaTypa, eIeKTPOHHI OCBITHI PeCypCH;
- HAaBYAJIbHI MPOEKTHU Ta IPE3CHTYBAHHS IXHIX Pe3y/IbTaTIB

2. Cninkysanus
iHO3eMHUMU MOBaAMU

Yminus:

- YATATU ¥ PO3YMITH 1HIIIOMOBHI HaBYaJbHI i HAYKOBO-TIOMYJISIPHI TEKCTH XIMIYHOTO 3MICTY;

- CTBOPIOBATH TEKCTH MOBIJIOMIICHB 13 BUKOPUCTAHHSIM 1HIIOMOBHHX JIXKEPEIT;

- YUTATH IHO3EMHOIO MOBOIO 1 TIIYMA4YHUTH XIMIYHY HOMEHKIIATYPY;

- MOSICHIOBATH XIMIYHY TEPMIiHOJIOTi10 IHIIOMOBHOTO ITOXOJIKCHHSI.

CraBiieHHs:

- [IKaBUTHUCH Ta OI[IHIOBATH 1H(GOPMAI[iF0 XIMIYHOTO 3MICTY 1IHO3EMHOIO MOBOIO;

- 00rOBOPIOBATH JESIKI MUTAHHS XIMIYHOTO 3MICTY 13 3alliKaBJI€HUMH HOCISIMU 1HO3EMHHUX MOB.
HaguanbHi pecypceu:

- MeJIiiiHI Ta IPYKOBaHi pKepesa iHO3EMHOI0 MOBOIO

3. Mamemamuuna

Yminng:

Komnemenmnicmeo - 3aCTOCOBYBATH MaTeMaTHUH1 METOU JIJIsl pO3B’3yBaHHS 3aB/IaHb XIMIYHOTO XapaKTepy;
- BUKOPHUCTOBYBATH JIOT1YHE MHUCIEHHS, 30KpeMa, JJIsl pO3B’sI3yBaHHS PO3PAaXyHKOBHUX Ta €KCIEPUMEHTAIbHUX 337134,
IIPOCTOPOBY YSIBY JJIS CKJIAZIaHHA CTPYKTYPHUX (PopMyI 1 MOzieneil peuoBHH;
- OyayBaTH ¥ TryMauuTH rpadiku, CXeMH, JiarpaMu, CKJIaaTH MOJIEN] XIMIYHUX CHOJYK 1 IPOLIECIB.
CraBJieHHs:
- YCBIJOMJIIOBATH HEOOXIJHICTh MAaT€MaTU4YHMX 3HaHb JUIS pO3B’A3YBaHHS HAyKOBUX 1 XIMIKO-TE€XHOJIOTTYHUX
pooJieM.
HaguaubHi pecypen:
- HaBYaJIbHI 3aB/IaHHS Ha BUKOHAHHS O0YMCIIEHb 3a XIMIYHUMH (POpMyJIaMH Ta PIBHSIHHAMU PeaKIliii;
- IpecTaBiIeHHs iH(opmallii B yucioBii un rpadiuniii popMax 3a pe3ylbTaTaMu XIMIYHOTO €KCIIEPUMEHTY Ta BUKO-
HaHHsI HABYAJHHHUX IPOCKTIB
4. Ocnoeni YMinHs:
KoMnemeHmuocmi - MIOSICHIOBATH IIPUPO/IHI SIBUIIA, TPOLIECH B )KMBHUX OpraHi3Max 1 TEXHOJIOT1UHI MPOLECH Ha OCHOBI XIMIYHUX 3HAHb;

Y BpUpPOOHUUUX HAYKAX
i mexnonoziax

- (hopMymoBaTH, OOTOBOPIOBATH M PO3B’A3yBaTH MPOOJIEMH IPHUPOTHIUUO-HAYKOBOTO XapaKkTepy;

- POBOJUTH JIOCIIITU 3 PEYOBUHAMH 3 YPaxXyBaHHSM IXHIX (I3UWYHHX 1 XIMIYHUX BJIACTUBOCTEH;

- BUKOHYBATH €KCIIEpUMEHTAIbHI 3aBAAaHHS i IPOEKTH, BUKOPUCTOBYIOUM 3HAHHS 3 1HIIUX MPUPOJAHUYMX MPEIMETIB;
- BUKOPHUCTOBYBATH 3a MPU3HAYCHHSIM Cy4YacHi Ipujaau i MaTepianu;

- BU3HAUATH MPOoOJIEMHU JOBKIJUIS, MPONOHYBATH CIIOCOOH 1X PO3B’S3yBaHHS;
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- IOCIJDKYBATH MIPUPOJIHI 00’ €KTH.

CraBiieHHS:

- YCBIJJOMJIIOBATH 3HAYECHHSI MPUPOJHUYMX HAYK I IMi3HAHHS MaTepialbHOIO CBITY; HAyKOBE 3HAUEHHS OCHOBHHMX
MPUPOTHUYO-HAYKOBHX MOHSTh, 3aKOHIB, TEOPii, BHECOK BHJIATHUX YUEHUX Y PO3BUTOK MPHUPOTHUIHX HAYK;

- OL[IHIOBATH 3HAYCHHS MPUPOJHUYUX HAYK 1 TEXHOJIOT1H IS CTANOr0 PO3BUTKY CYCILIBCTBA;

- BUCJIOBIIIOBATH CYAXKEHHS MO0 IPUPOIHUX SIBUIL 3 MOTIISAY Cy4acHOI MPUPOIHUUO-HAYKOBOI KAPTHUHU CBITY.
HaguanabHi pecypcu:

- HaBYaJIbHE 00JIaIHAaHHS ¥ MaTepialiv, 3aCO0M YHAOUHCHHS;

- MDKITPEIMETHI KOHTCKCTHI 3aBIaHHS,

- iHdopMarliiiHi Ta aHATITHYHI MaTepiaiy 3 MpoOJieM CTaHy JOBKIJUIS, OLIaJHOTO BUKOPUCTAHHS MPUPOJHUX PECYPCIB
1 CHHTETHYHHX MaTepiaiB;

- iHdopMmalrliitHi MaTepiaiu mpo Cy4acHi TOCSITHEHHS HAyKH ¥ TeXHIKU

5. Inghopmauiiino-uyughposa
Komnemenmuicmap

YMiHHA:

- CTBOPIOBATH 1H(OpMAIliiiHI MPOAYKTH XIMIUHOTO 3MICTY.

CraBJieHHs:

- KpUTHYHO OLIIHIOBATH XiMIYHY 1H(OopMaIlito 3 pi3HUX 1H(HOpMaILIIiHUX pecypciB;

- TOTPUMYBaTHUCh aBTOPCHKOTO MpaBa, ETUYHUX MPUHIIUIIIB TOBOKEHHS 3 1HPOPMALIIETO;

- YCBIJJOMJIIOBATH HEOOX1/IHICTh €KOJIOTTYHUX METO/IB Ta 3ac001B yTHIIi3alii UG POBUX MPUCTPOIB.
HaguaubHi pecypen:

- €JISKTPOHHI OCBITHI pecypcH;

- BIpTyaJIbHI XiMi4Hi JJabopaTopii

6. Yminna euumuca
8NPO00BIHC HCUMMSL

YMminns:

- OpraHi30BYBAaTH CAaMOOCBITY 3 XiMii: BU3HAUaTH METY, JIaHYBaTH, J0OMpaTH HEOOXI1IHI 3aCO0H;
- crocTepiratu XiMiyHi 00’ €KTH Ta IPOBOJUTH XIMIYHUNA €KCIIEPUMEHT;

- BUKOHYBaTH HaBYaJbH1 IPOEKTH XIMIYHOTO ¥ €KOJIOTTYHOIO 3MICTY.

CraBjieHHS:

- BUABJISATH JONUTIIMBICTE MO0 XIMIYHHAX 3HAHD,

- IParHyTH CaMOBJIOCKOHAJICHHS;

- OCMHUCITIOBATH Pe3yJbTaTH CAaMOCTIMHOTO BUBUYEHHS XiMii;

- PO3YMITH NEPCIEKTUBY BIACHOTO PO3BUTKY BIPOIOBXK KHUTTS, OB’ SI3aHOTO 13 XIMIYHUMHU 3HAHHIMH.
HaBuaJubHi pecypcu:

- MeIiiHI JpKepena, TUIaKTUIHI 3aC00M HaBUYaHHS
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7. Iniyiamuenicmuw
i nionpuemnueicmeo

YMminHs:

- BUPOOJISTH BIIACHI I[IHHOCTI, CTABUTH I, TISITH 33]UIsI X JOCATHEHHSI, CIIMPAIOYHUCh HA XIMiUHI 3HAHHS;

- 3aJTy4aTd apTHEPIB 10 BUKOHAHHSI CIIUIBHUX MTPOEKTIB 3 XIMii;

- BUSIBJISITH IHIIIQTHBHICTH JI0 POOOTH B KOMaH/i, T€HEpYBaTH i7ei, OpaTH BiANOBIIATBHICTh 32 MPUUHATTS PIlICHb,
BECTH [Ialor 33yl JOCSATHEHHS CHUIBHOT METH IiJ] 4ac BUKOHAHHS XIMIYHOTO EKCIIEPUMEHTY Ta HaBYaJbHUX
MIPOEKTIB.

CraBiieHHS:

- BipuTH B cebe, y BIaCHI MOXKIIUBOCTI;

- BUBOXKEHO CTABHTHUCS JJ0 BUOOPY MallOyTHHOTO HANPSMY HaBYAHHS, TIOB’SI3aHOTO 3 XIMI€I0;

- OyTH TOTOBUMH JI0 3MiH Ta IHHOBALIiH.

HaguanabHi pecypcu:

- miTeparypa npo YCHiTHUX BUHAX1IHUKIB 1 MAMPHEMIIIB;

- 3yCTpiui 3 YCHIIIHUMU JTIOAbMH;

- Oi3HEeC-TpEHIHTH, EKCKYPCil Ha Cy4acHI MiAPHEMCTBA

8. Couianvna
ma zpomMaoancoyKa
KOMRnemeHmHocmi

YMiHHA:

- CHIBIPALIOBATH 3 IHIIMMHU HaJ peaji3alli€cl0 COLiaJbHO 3HAYYHIMX IMPOEKTIB, IO NepeadadyaroTh BHUKOPHCTAHHS
XIMIYHUX 3HAHB;

- IPAIlOBAaTU B IPYMi 3alliKaBIEHUX JIIOJEH, CHIBIPALIOBATH 3 IHUIIMMH T'PyMaMHy, 3aIy4aTd IIHUPILY IPOMAACHKICTh
710 pO3B’sI3yBaHHs MPpo0JieM 30epeKeHHS JOBKIIIS.

CraBjieHHSA:

- BUSIBJIATU MATPIOTUYHI MOYYTTS 10 YKpaiHu, JTFOO0B /10 MaJIoi OaThKIBIIUHY;

- JOTPUMYBATHUCS 3arajbHOBU3HAHUX MOPAJIbHUX MPUHIIMIIIB 1 IIIHHOCTEH;

- OyTH TOTOBUMH BIACTOIOBATH Il MPUHIMIH 1 [IIHHOCTI;

- BUSIBJISITH 3aLlIKABJICHICTh y AEMOKPATUYHOMY OOJIAIITYBaHHI OTOUYEHHS i €KOJIOTIYHOMY OOJIaITyBaHHI JOBKUIIS;

- OL[IHIOBATH HEOOX1/IHICTh CTAJIOTO PO3BUTKY SIK MPIOPUTETY MIKHAPOJIHOTO CIIBPOOITHUIITBA;

- HIaHYBaTH PO3MAITTS yMOK 1 IOTJISIIB;

- OIIIHIOBATH H IIaHYBaTH BHECOK BUJATHUX YKPAiHIIIB, 30KpeMa BUCHUX -XIMIKIB, Y CYyCIIJIbHUNA PO3BUTOK.
HaBuaabHi pecypcu:

- HaBYaJIbHI MPOEKTHU, TPEHIHTH

9. Odiznanicme
ma camosuparcents

Y cpepi Kynomypu

YMmiHHs:

- BUKOPUCTOBYBaTH Cy4acHi XIMiyHI 3acoOu i Mmartepianu Juisi BTUICHHS XYIOXKHIX i7ed 1 BHUSABICHHS BJIAaCHOI
TBOPYOCTI;

- MOSICHIOBATH B3a€MO3B’ 130K MUACTEIITBA U XIMII.
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CraBjieHHSA:

- LIHYBATH BITUYM3HAHY 1 CBITOBY KYJIBTYPHY CHAJALINHY, 10 KO HaJe)KaTh HayKa i MUCTELITBO.

HaBuaJubHi pecypcu:

- TBOpU 00Pa30TBOPUOTO0 MUCTELTBA, My3U4HI H JIiTepaTypHI TBOPH SIK UTIOCTpAIlii 10 BUBYECHHS XIMIYHUX SBHILL;
- KOHTEKCTHI 3aBIaHHS;

- CHHXPOHICTHYHA TaOIUIs

10. Exonociuna
zpamomuicms i 300poge
oHcumms

Yminus:

- YCB1IOMJIIOBATH MPUYMHHO-HACIIIKOBI 3B SI3KHM B IPUPOJI Ta 11 IUTICHICTB;

- BUKOPHUCTOBYBAaTH XIMI4HI 3HAHHSA JUIS TIOSICHEHHS KOPHCTI 1 HIKOMM 3400YTKIB XiMii Ta XIMI4HOI TEXHOJOTil
JUTSL TFOJMHY U JOBKIJIIIS,

- BJIAILITOBYBATH BJIACHE )KUTTEBE CEPEAOBUIIE O€3 KON s cede, 1HINX JF0ACH 1 TOBKIILIS;

- JTOTPUMYBATHUCS 3T0POBOTO CIIOCOOY KHUTTS;

- 0e3MeYHO MOBOJIUTHUCS 3 XIMIYHUMU CHOJIYKaMH i MaTepiajiaMu B OOYTI;

- Opatu y4acTh y peaiizallii MpoeKTiB, CIPSIMOBAHUX Ha MOJIMIICHHS CTaHy JTOBKULISA 3aBISKH JOCATHEHHSM XIMIYHOT
HayKH;

- TOTPUMYBATHCS TTPABWII €KOJIOTTYHO BUBAKCHOT TTOBEIIHKH B IOBKIJLITI.

CraBjieHHSA:

- MIATPUMYBATH ¥ YTUIIOBAaTH HA MPAKTHIIl KOHLIEILIIO CTAJIOr0 PO3BUTKY CYCIIbCTBA;

- PO3YMITH BaXJIMBICTh TAPMOHINHOI B3a€MOIIT JTFOAMHU W IPUPOJIH;

- BIINIOBIJJAJIbHO M OINAJHO CTAaBUTHCA /10 BUKOPHUCTaHHS MPUPOAHUX PECYPCIB sIK JDKepena 310poB’s 1 100po0yTy
Ta 0e3NeKU JIOAUHH U CIIJIBHOTH,

- OIIIHIOBATH €KOJIOT1YHI PU3UKU W OyTH TOTOBHM JI0 PO3B’A3YBaHHsS MpPOOJeM JOBKI/UIA, BUKOPUCTOBYIOUM 3HAHHS
3 XiMii.

HaguaubHi pecypen:

- HaBYaJIbHI MPOEKTH;

- AKICH1 ¥ KUTBKICHI 3a/1a4i €KOJIOTTYHOTO 3MICTy

[IIkinpHA XiMiYHA OCBITA CIpsIMOBaHA Ha ()OPMYBaHHS B YUHIB CBITOTJISIIHUX OPIEHTHUPIB, €KOJOTIYHOTO CTHIIFO MHCJICHHS

1 IOBEIHKH, AOCTITHUITLKIX HABUYOK 1 HABUYOK JKUTT€3a0€3MEUCHHS, 3IaTHOCTI 10 CAMOPO3BHUTKY I CaMOHaBYaHHS B YMOBax

TJI00QBHKUX 3MIH 1 BUKIIUKIB. XiMisl € HE TUTBKH JKEPEJIOM HOBUX BIJJOMOCTEW MPO PEYOBUHU, & 1 OCHOBOIO sl (POPMYBaHHS




pCaHiCTI/I‘{HOI‘O CTaBJICHHS 1O HABKOJIMIIHBLOI'O CBiTy, Yy AKOMY 3HA4YHC MiCHe HOCiI[aE B33.€MOI[i5{ JIFTOAUHN 1 PCUYOBHUHU, CIIpUAIE

PO3KPHUTTIO TAEMHUIIb )KUBOTO Yepe3 Mi3HAHHSA MPOLIECIB KUTTEIISIIBHOCTI OPraHi3MiB Ha MOJIEKYJIIPHOMY PiBHI.

XiMmigHa OCBITa 3a Kypc 7—8 KJ1aciB mepeadoavyae BUPIIICHHS TaKUX 3aBaHb:

- 34CBO€HHS 3HAaHb MPO OCHOBHI XIMIUHI MOHSTTS Ta 3aKOHH, KiIacH(iKaliio XIMIYHHX E€JIEMEHTIB; BIACTUBOCTI MPOCTUX
1 CKJIaJIHUX PEUYOBUH;

- OBOJIOJIIHHA BMIHHSIMH BUKOPHCTOBYBAaTH pi3HI JpKepena XIMIYHOI 1HQopmamii — Me/iifHi, eJEeKTPOHHI, OCBITHI
pecypcu — JUId TIONIYKY, IHTepIpeTalii Ta IeMOHCTpaIlii pi3HOMaHITHUX XIMIYHUX JaHUX 1 (POPMYBAaHHS B YYHIB Ha 111 OCHOBI
KJIFOYOBUX KOMIIETEHTHOCTEH;

- BUKOHAHHS J1#, sIKI HA0yTi HA OCHOBI 3aCTOCYBaHHS XIMIYHUX 3HAHb 1 MOMEPEIHBOTO JOCBIAY;

- 3aCTOCYBaHHSI XIMIYHUX 3HaHb JIJISl MOSACHEHHS Ta OLIIHKK XIMIYHUX MPOLIECIB 1 SBHIL;, PO3BUTOK MI3HABAIBHOIO 1HTEPECY,
IHTEJCKTyaIbHUX 1 TBOPYUX 3HI0HOCTEW Y4YHIB Yy Tpoleci XIMIYHUX CIHOCTEPEKEHb, BUPIMICHHS MPOOJIEMHUX 3aBJ/IaHb,
CaMOCTIITHOTO HaOyTTSI HOBUX 3HAHb 3 XIMIi;

- opmyBaHHS 3MaTHOCTI W TOTOBHOCTI JO BHKOPHUCTAHHS XIMIYHMX 3HaHb Ta BMIHb Y TOBCAKJICHHOMY >KUTTI IS
aJIeKBATHOI €KOJIOTTYHO BIAMOBIAAIIBHOI MOBEAIHKHA B HABKOJIMILIHBOMY CEPEIOBHILI, OT0 30epe’KeHHS;

- CaMOCTIMHOTO OI[IHIOBaHHS PiBHS BIUIMBY JIIOAWMHU HA NPHUPOAY, O€3MEKH NOBKULIA K chepu KUTTEAISUIBHOCTI JIIOJIUHU;
BUPIIICHHS KOHKPETHUX NPAKTUYHUX 3aB/IaHb;

- opMyBaHHSI €KOJIOTIYHOI KYJIbTYpH, HAIllOHAIBHOI CBIJOMOCTI Ta MOYYTTS MATPIOTU3MY, OEPEKIUBOTO CTaBIICHHS
710 TIPUPOJTHUX PECYPCIB Ta HABKOJIMUIITHHOTO CEPETOBHIIA.

CTPYKTYPA I 3MICT IPOT'PAMHU
CtpykTypa 1 3MICT mporpamu 3 XiMii 0a3yl0ThCsS Ha MPUHIIAIIAX HETIEPEPBHOCTI W HACTYIMHOCTI MIKUTHHOI XIMIYHOI OCBITH,
il iHTEerpaIlii Ha OCHOB1 BHYTPIITHBOMPEIMETHUX Ta MDKIPEIMETHUX 3B’S3KiB, TyMaHI3allli, TyMaHITapu3ailii, ypaxyBaHHS
BIKOBUX MOJKJIMBOCTEH Y4HIB, MPAKTUYHOI CIPSIMOBAHOCTI. Y MporpamMi 3HaWIUIM BIAOOpa)KeHHsI HACKPI3HI JJI WIKUIBHOI XiMii
3MICTOBI TeMH, 3a3HaueHi B Jlep:kaBHOMY cTaHAapTi 0a30BO1 Ta MOBHOI 3arajibHOi CepeHbOT OCBITU M HACKPI3HI 3MICTOBI JIiHI,
nependaderi Konneniiero HoBoi ykpaiHChKOiI IIKOJH.
3MICT MpOrpamMHOro Matepialy 3 Ximii crpusie (OPMYBaHHIO B Y4HIB, KpIM MPEAMETHOI, TaKOX KIIOYOBUX KOMIIE-

TEHTHOCTEH: YMIHHS BUMTHUCS, CILUIKYBaTUCS JE€P)KaBHOIO, PIJHOIO Ta 1HO3EMHHMMH MOBAaMH, MAaT€MaTUYHOi, MPUPOIHOYO-
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TEXHOJIOT14HO1, 1H(hopMaliiHO-IIU(POBOT, COIiaNbHOI, TPOMAISIHCHKOI, 3aralbHOKYJIBTYPHOI, MiANPUEMHUIIBKOI, 370pOB’s30e-
pexxyBainbHOi Tomo. Konnenmiero HoBoi ykpaiHChbKOi KoM mependadaeTbes IEpeopieHTallisi Ha pe3yJabTaT OCBITH
B JISUIBHICHOMY BUMIpi, Ha 3MIIIEHHS aKIIEHTY 3 HAKOIUYyBaHHS 3HaHb, YMiHb 1 HABUYOK Ha (DOPMYBaHHS M PO3BUTOK B YUHIB
3/TaTHOCTI MPAKTUYHO AISITH, 3aCTOCOBYBATH JTOCBI HABUAIBHOI JISUTBHOCTI JUISl BUPIMICHHS KOHKPETHUX MPOOIIEM y MPAKTUIHUX
CUTYyaIlisIX. 3a TaKuX YMOB 3a0e3IeUy€ThCsl HE JIMIIEe PIBEHb OMaHyBaHHS KOHKPETHUM XIMIYHMM 3MICTOM, a i 37aTHICTb
1 TOTOBHICTb 3aCTOCYBAaHHS 3arajlbHOHABYAIbHUX 1 MPEAMETHUX 3HAHb T YMiHb.

VY niBii yacTUHI MPOrpaMu KypcCy 3a3HAUCHO OUYIKYyBaHI pe3yJbTaTH HaBYAIbHO-TI13HABAJIBHOI MISJIBHOCTI YYHIB — 3HaHb,
yMiHb Ta I[IHHICHUX CTaBjeHb. Kpim Toro, HaBeeHo 6a30BU MiHIMYM XiMIYHOT HOMEHKJIATYPH.

OTpuMaHHsl OYiKyBaHMX pe3yJbTATIB HABYAJBHO-NMI3HABAJIBHOI MiSJIBHOCTI Y4YHIB, 110 3a3Ha4€HI B HaBYAJIbHIN
nporpami (3HAHHEBHH, NiSJIbHICHMA KOMIIOHEHTH) MIATPUMYETHCS 3MICTOM IPOTpPaMH, IO COPSIMOBAaHUN Ha IOSCHEHHS
(hakTiB, MPOLECIB, SBUII, YCTAaHOBJCHHS MNPUYUHHO-HACTIJKOBUX 3B’S3KIB, BIJIKPUTTS HOBHX 3HaHb a00 CHocoOiB i,
pO3B’si3aHHS MPOOJIEM MPAKTUUHOTO XapaKTepy TOLIO JJIs 3a0e3MeyYeHHs! YCBIIOMIICHHSI MPAaKTUYHOTO 3HAYEHHSI BUBYEHOTO,
3aCTOCYBAaHHS Ha0yTUX 3HaHb Ta BMIHb Y HECTAHAAPTHUX, 3MIHEHUX YMOBax.

OxpeMi eleMEeHTH 3MICTy NporpamMu CHpsIMOBaHI Ha (opMyBaHHA (UHIHHICHMII KOMIIOHEHT) MOTHUBALIMHOI cdepu
(BU3HAuUEHHs MOTpeOd, MOTHBIB, HaMIpiB, W€, MpParHeHb); COLIAIBHUX IIHHOCTEH (MOYYTTA MNaTpPiOTH3MY, HAIIOHAJIBHOT
CaMOCBIJIOMOCTI); OCOOMCTICHUX IIHHOCTEH (T'yMaHHICTh, IPAIEIIO0HICTh, YECHICTD, MMPABAUBICTH TOIIO); COIIAJILHOI ITOBEIIHKH,
IPOMAJITHCHKOT MO3HIIIT, IHIIIMX MOPATBHUX SIKOCTEH OCOOUCTOCTI, ii MOTJISAIIB, IEPEKOHAHD, KUTTEBUX MPIOPUTETIB.

OuiHIOBaHHSI HaBYAJIbHUX JIOCATHEHb YYHIB 3 XIMIil 31MCHIOETHCSA 3 YpaxyBaHHSIM iXHIX 1HJIMBIAYyadbHUX OCOOIMBOCTEMN
1 nepenbavae nudepeHuiioBaHui Mmiaxig moAo Horo opraxizauii. Kpurepiem oiiHOBaHHS poOOTH Y4YHIB € HE CTUIBKH 00OCST
HABUYAJBHOTO Marepiajy, 110 3aJMIIMBCA B IaM’sTi, CKUIbKM BMIHHS HOTO aHalli3yBaTH, y3arajJbHIOBATH, BCTAHOBIIOBATH
MPUYMHHO-HACIIKOBI 3B’ SI3KH, BUKOPUCTOBYBATH HAOyT1 3HAHHS B )KUTTEBUX CUTYallisIX, YMIHHS CaMOCTIMHO 37100yBaTH 3HAHHS.

[Tporpama 3 ximii B 7-9 Kiacax € JOTIYHUM MPOJIOBKEHHSIM KypCy MPUPOI03HABCTBA, 1[0 BUBYABCS B 6 KJ1aci i 3HAYHOIO
MIpOIO CIIUPAEThCS HA Horo marepian. Ha BuBueHnHs ximii nepegdadeno 70 roguH (2 TOAMHU HA TUXKIEHB) Y KOXKHOMY KJacl.
VY npoueci BUBYEHHSA KypCcy B Y4YHIB (DOPMYIOTHCS 3HAHHA NPO OCHOBHI XIMIYHI TOHSITTS Ta 3aKOHU, HABUYKU POOOTH 3
pedoBuHaMU. BogHOYac po3MIMPIOIOTHCS 3HaHHS PO PEYOBHUHY Ta ii BIACTUBOCTI. 3MICT KYpCY CTBOPIOE HEOOX1IHY OCHOBY IS
PO3YMIHHS YUHSAMHU POJIi XiMii B )KUTTI CYCH1JIbCTBA 1 BIUTUBY JIFOJICTBA HA €KOJIOT1I0 TOBKIJLIA.



Pe3epBHY yacTMHY HaBYAJBLHOTO Yacy BUYMTENb MOKE BUKOPHCTATH HA CBIM PO3CYA 3 METOIO OLIBII TNIMOOKOTO BUBYEHHS
a00 MOBTOPEHHSI IEBHOI'O HABYAJIBHOTO MaTepiaily 3 ypaxyBaHHIM 3410HOCTEN Ta HaBYAIbHUX MOKJIMBOCTEN YUHIB KOHKPETHOTO
KJacy.

[Iporpama st 3akiajiB 3arajbHOI CEPEeIHBOI OCBITH, SIKI MPAIIOIOTH 332 HAYKOBO-TIEAAroriyHUM IMPOEKTOM «IHTenmeKT
VYkpainu», nepenbavyae BUBUCHHSA KypCy XiMii Ha OCHOBI CHCTEMHOTO MIAXOMIY 3 MOCHJIEHOI TMPHUKJIAJHOI0 Ta €KOJOTIYHOIO
CKJIaIOBOIO. 3a paxyHOK pe3epBy 4acy, KU PO3MOAUICHO 3a KaJeHAAPHUM IUIAHOM J0 KOXKHOTO YPOKY, YUHI 3HaHOMIIATHCS
3 IEBHUMH BJIACTUBOCTSIMU OKPEMHUX PEYOBHH.

BracTuBOCTI peyOBMH BMBYAIOTHCS MapajielbHO 3 OCHOBHMMHU TE€MaMHU 3MICTY NMPOrpaMH 3 IIMPOKUM BUKOPHCTAHHSIM
MPaKTUYHOI CKJIAJ0BOi HaB4YaHHS (1abOpaTopHi Ta MPaKTU4YHI pOOOTH) Ta 3aCTOCYBAaHHSA TEXHOJIOTIH HAaBUYAaHHA HAa OCHOBI
BJIACHUX BIJKPUTTIB, IHTEPAKTUBHOI'O HABYAHHS, aJITOPUTMI30BAHOIO Ta MPOOJIEMHOr0 HaBYaHHS.

7 kaac. [IpoTsirom nepimux 5 ypokiB y4H1 03HAHOMITIOIOTBCS 3 XIMI€IO K MPUPOAHUYOI0 HAYKOIO, MOHATTSIMHU (PI3UYHOTO
TiJla, pEYOBUHHU, aToMa, XIMIYHOTO enemeHTa. Ha 6-13 ypokax B y4yHIB OpPMYyEThCS MOHATTS NpO OYIOBY aToMa, HYKJIOHH,
HYKJIIM Ta 130TONHM, Macy aToMa Ta BIJIHOCHI aTOMHI MacHu XIMIYHHUX €JEMEHTIB. YUHI BYaThCs PO3B’S3yBaTd 3ajadl Ha
BHU3HAUCHHS a0COJIIOTHUX Ta BIJHOCHUX AaTOMHHMX Mac XIMIYHMX eneMeHTIB. 14-18 ypoku BiABOISTHCS 7Sl O3HAWOMIICHHS
31 CTPYKTYpOIO MEPIOJUYHOI CHCTEMHM XIMIYHMX €JIEMEHTIB: NepiojlaMH, TpyllaMHu Ta HiArpynamu ejaeMeHTiB. Po3risgaroTbes
KOPOTKUH Ta JOBIHM BaplaHTH MEPIOANYHOI CHCTEMH, MOJIOKEHHS B TEPIOJUYHINA CHCTEMI OKPEMHX XIMIYHHX €JIEMEHTIB
(Oxcurem, ['inporen).
19-23 ypoku 3HAHOMIIATH YYHIB 3 EJIEKTPOHHUMHU OpOITATSIMH W EHEPreTUYHHMH PIBHIMH, PO3MOALIOM €JIEKTPOHIB B
eJIEKTPOHHIN 000si0HII aTtomiB. Posrmsinatorbes enektpoHHi ¢opmymu Oxcureny ta [igporeny. Ha 24-31 ypokax B y4HiB
(hopMy€EThCS TOHATTA MPO METAIM ¥ HEMETaJIM, METaIIUHI ¥ HEMETalluyHl €JIEMEHTH, iX PO3MIIICHHS B MEPIOJIUYHIA CUCTEMI.
Posraspatorees Oxcurer ta ['iaporeH sik HeMeTa iyHi eIeMEHTH.

1-5 ypoxku B Il cemecTpi BIABOAATHCS Ui O3HAWOMJICHHS 3 MPOCTHUMH W CKIAQJHUMHU PEYOBHUHAMH, iX XIMIYHUMH
dbopMynaMu, MOJIEKYJaMH, BiJHOCHOI MOJICKYJSIPHOIO Macoi0. PO3TismaroThCsl TOMIMPEHICTh Y MPHUPOMl, 3aCTOCYBaHHS,
OlosioriyHa poJib, (hi3UYHI BJIACTUBOCTI KHUCHIO Ta BOJU. YUHI BYaTbCs PO3B’sA3yBaTH 3ajadli Ha OOYMCIICHHS BIJHOCHO1
MoJieKyJsipHoi Macu pedoBuHU. Ha 6-10 ypokax B y4HIB pOpMY€ThCS MOHSATTS MPO OlHAPHI CIOJIYKH, OKCHJIM, MACOBY YacTKy
€JIEMEHTA, BAJICHTHICTh XIMIYHUX €JIEMEHTIB. YUHI BUaThCs PO3B’SA3yBaTH 3a/ayl Ha OOYMCIIEHHS MacOBOi YAaCTKU €JIeMEHTa B
CKJIaJHIA PEUOBUHI, CKJIAJaTH CTPYKTYpHI XiMiuHI Qopmyiu, Gopmynau OlHapHUX CHOJYK 3a BaJCHTHICTIO eneMmeHTiB. 11-20

YPOKH BIABOASATHCA JJIs1 O3HAHOMJIEHHS 3 (DI3MUHUMH Ta XIMIYHMMU SBUIIIAMHU, O3HAKaMH XIMIYHO1 peakIlii, 3aKOHOM 30epeKeHHS
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MacH PEYOBHUH IiJl Yac XIMIYHOI peakiii, XIMIYHUMHU PIBHAHHSAMH, XIMIYHUMH BJIACTUBOCTSIMHU pEUOBUH. Po3risinaioTbes XiMiuH1
BJIACTUBOCTI KUCHIO, I00YBaHHSI KUCHIO B JIaOOpaTOpii Ta MPOMHUCIOBOCTI, OHATTS MPO KaranizaTop. Ypoku 21-25 3HailoMaTh
YUYHIB 3 YUCTUMHU PEUOBHHAMHU ¥ CyMIlllaMU, PO3YMHOM 1 HOTO KOMIIOHEHTaMH, KIJIbKICHUM CKJIaJIOM PO3YMHY, MaCOBOIO YaCTKOIO
PO3UYMHEHOI PeYOBUHU. PO3TIsgaroThCs CKIIa] MOBITPS, BOJA SIK PO3YMHHUK Ta PEareHT, B3a€EMOJIsl BOAM 3 OKCHUIaMH, KHUCIOTHI
Ta OCHOBHI OKCHIH, T1IpaTH OKCHUIIB: KHUCJIOTH W OCHOBH, MOHATTS MPO IHAWKATOPU. YUHI BYATHCS PO3B’SA3YBAaTH 3ajadi Ha
O0OYHMCIICHHS MacOBOI YaCTKH PO3YMHEHOI peYOBUHU. 26—33 YpPOKH BIABOAATHCS ISl O3HAWOMIICHHS 31 CITOCOOaMH PO3IUICHHS
CyMillleH, mMpoOIEeMOI0 YUCTOT BOAM Ta MOBITPSI, OUMIIIEHHSM BOJIM HAa BOJJOOYMCHUX CTAHI[IAX Ta B JIOMAIIHIX YMOBaX, OXOPOHOIO
BOJIONM Bi1J1 3a0pY/THCHHS.

8 kaac. [Ipotsirom nepmmx 5 ypokiB y4H1 3aKpiIUIIOIOTh HA0yTi B 7 KJlaci 3HaHHS Mpo Oy/I0BY aToma, HYKJIOHH, BIAHOCHI
aTOMHI MacW XIMIYHUX €JIEMEHTIB, CTPYKTYpy MEpPIOJUYHOI CHUCTEMH XIMIYHUX €JEMEHTIB: MEpioAH, TPyNu Ta MATPYyNU
enemeHTiB. Ha 6-10 ypokax B y4uHIB Ha OUIbIII BUCOKOMY PiBHI MPOJIOBKYE (HOPMYBATUCS MOHSITTS MPO €IEKTPOHHI 00OJIOHKU
aTOMIB XIMIYHUX €JIEMEHTIB: €JIEKTPOHHI OpOiTali, eHEpreTUYHI PiBHI, MPaBUJIa PO3MOITY €JIEKTPOHIB, €JICKTPOHHI Ta rpadidHi
eJIEKTPOHHI (popMynu aTomiB eneMeHTIB. 11-18 ypoku BiIBOASTHCS JUIsl O3HAHOMIICHHS 3 MEPIOUYHUM 3aKOHOM y CY4acHOMY
(dhopMyIIIOBaHHI, MOSCHEHHS MPUYMUHM SIBUINA TEPIOJAMYHOCTI 3MIHU BJIACTUBOCTEH XIMIYHMX €JIEMEHTIB 1 iXHIX CIOJyK Ta
PO3MIIICHHSAM Yy MEPIOJNYHIN CHCTEMI METaNiYHUX ¥ HeMeTamiuHuX ejaeMeHTiB. 19-23 ypoku 3HAHOMIISTH YYHIB 3 MOHATTAM
XIMIYHOTO 3B’SI3Ky Ta €JIEKTPOHETaTUBHOCTI, €JIEKTPOHHOIO MPUPOJIOI0 KOBAJEHTHOTO (MOJSPHOTO ¥ HEMOJISPHOr0) XIMIYHOTO
3B’sI3Ky. YUHI BUYaTbCAd CKJIQJaTH eJeKTpoHH1 dopmynu Monekyin. Ha 24-31 ypokax B y4HIB (OPMYETHCS MOHSTTS PO
€JIEKTPOHHY NPHUPOAY HOHHOrO 3B’S3KYy Ta CTYIMIHb OKHUCHEHHS, KPUCTaJI4HI I'pAaTKU (aTOMHI, MOJIEKYJSpHI Ta MHOHHI) 1
3QJIEKHICTh (DI3UYHUX BIACTUBOCTEH PEYOBUH BIJ IXHIX THUIIB. YYHI BYaThCs BU3HAUATU CTYIMiHb OKUCHEHHS €JEMEHTa 3a
XIMIYHOIO ()OPMYJIOI0 CHIONYKH M CKIIagaTH (pOPMYIIH CIIOTYKH 32 BIIOMUMHU CTYNIEHSIMU OKMCHEHHS €JIEMEHTIB.

1-5 ypoxu B II cemectpi BimBOASTHCSA st (OPMYBAHHS MOHATTS MPO KUIBKICTh PEYOBHUHHU, MOJH Ta MOJISIPHY Macy
PEUOBMHU. YUH1 BYaThCsl OOUMCIIOBATH MOJISIPHY Macy, BITHOCHY I'yCTHHY T'a31B, IPOBOJAATH KUJIbKICHI pO3paxyHKH 3a XIMIYHUMU
piBHsHHAMU. Ha 6-10 ypokax y4HI O3HAaHOMIIIOIOTHCS 3 KiIacU(DIKalll€l0 HEOPraHIYHUX CHOJIYK, IiXHIM CKJIQJOM 1
HOMEHKJIATypoto, (DI3UYHUMM BJIACTUBOCTSIMHU OKCHJIIB, XIMIYHUMHU BJIACTHUBOCTSIMH OCHOBHHUX, KHUCJIOTHUX Ta aM(OTEepHUX
okcumiB. 11-18 ypoku BiIBOASATHCS NJIsi O3HAMOMJICHHS 3 (DI3SMYHMMH W XIMIYHUMHU BJIACTUBOCTSMHU KHUCIOT. Po3misgarorecs
peakirisi HeuTpami3alii, psJ aKTUBHOCTI METAIB, PEaKIlli 3aMIIeHHsT i 0OMIHY, 3aX0/u O€3MeKH IiJl Yac pOoOOTH 3 KHCIOTaMHU.
Ypoku 19-23 3naliomnsaTh y4HIB 3 (PI3UMHUMU W XIMIYHMMH BJIACTUBOCTSAMM OCHOB, BJIACTHBOCTSIMH HEPO3YMHHHMX OCHOB U

amdorepHux rimpokcuaiB. Po3rismaroTees 3axoau Oe3meku mijg 4yac poOoTu 3 syraMu. 24-31 ypoku BIABOJATHCS IS
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O3HaOMJICHHS 3 (PI3UYHUMH ¥ XIMIYHMMHU BIACTUBOCTSAMHU CEPEIHIX COJIeH, TeHETUYHUMU 3B’ SA3KaMU M1 OCHOBHHMH KJIacaMu
HEOpraHiuHUX CIONYK. PO3risaaroTbes MOMMPEHICTh Y MPUPO/I Ta BUKOPUCTAHHS OKCHIIB, KHCIIOT, OCHOB 1 CEpeIHIX COJeH, iX
BIUIMB Ha JIOBKLIS Ta 3/I0POB S JIIOIUHHU.
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7 KJjaac
XIMIA

(70 z00un, 2 200unu na musicoens)

KinpkicTh
roIUH

OuikyBaHi pe3y/JbTaTH HABYAJIbHO-MII3HABAJILHOI
IiJILHOCTI

3MicT HABYAJILHOIO MaTepiany

IIpakTnyHa yacTuHa

5

Beryn

Y4enb/yueHuust

3HaHHEBUI KOMIIOHEHT

Ha3ueae XiMiuHI eineMeHTH (He wMeHme 20-TH)
3a Cy4yaCHOI0 HAyKOBOIO YKPAaiHCbKOIO HOMEHKIIA-
TypOI0, 3amUCy€ iXHI CHMBOJM; HAaWIOUIMPEHIIIi
XiMIYHI €JIEMEHTH B TIPUPO/II;

3Ha€ i po3ymie TpaBUia TOBEIIHKU YYHIB Yy XiMidY-
HOMY KaOiHeTi.

JisnbHiCHUI KOMIIOHEHT

Ppo3piznac G13UYHI TiMa, PEYOBUHU, aTOMH, XIMIUHI
€JIEMEHTH;

6UKOpUCMOGYE TIEPIOJINYHY CHCTEMY SIK JOBIJKOBY
JUIE BU3HAYEHHS Ha3BU, CUMBOJY Ta IOPSIKOBOTO
HOMEpA €JIEMEHTIB;

00mpumycmpca TpaBWI MOBEAIHKH YYHIB Y XiMiY-
HOMY KaOiHeTI.

IiHHiCHUIT KOMIIOHEHT

GUC/I06II0€ CYOXHCEHHA TIPO 3aCTOCYBAHHS XIMIYHHUX
3HaHb Ta ICTOPIIO IXHHOTO PO3BUTKY;

YC8i0OMII0€ TIPAaBO HA BIACHUU BHOIp 1 MPUHHATTA
pIIICHHS

Ximigs —

OpUPOAHMAYA HAayKa.
®i3uyHi Tina. PedoBunm.

ATtoM, Hioro ckjamn.

Bapsn sapa. XiMiYHI €IEMEHTH,
ixHi Ha3BW 1 cumBosd. [lommpe-
HICTh XIMIYHHMX €JIeMEHTIB Yy MpH-
poi.

[lepioguuna cucrema: Ha3BH,
CHMBOJIM Ta TOPSIKOBI HOMEpH
XIMIYHUX €JIEMEHTIB.

KopoTki BijoMocTi 3 icTopii Ximii.
[IpaBuna moBeniHKH YYHIB y Xi-
MIYHOMY KaOiHeTi

HaBuajabHi mpoexkTn
1. XiMiuHI pe4YOBHHHU HABKOJIO HAC.
2. IcropuyHe 3HaYECHHST BOTHIO

Hackpizui 3micmogi ninii

300pos’s i b6esnexa. I pomadsancvka sionogioanvuicms. Exonoziuna 6e3nexa i cmanuti po36umox.

[IpaBuna moBeAIHKH YYHIB y XIMIYHOMY KaO1HETI
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Tema 1. BynoBa aTroma

Y4yeHnb/yueHU s

3HaHHEBMI KOMIIOHEHT

Ha3ueac KUIbKICTh TMPOTOHIB, HEUTPOHIB Ta €JeK-
TPOHIB B aTOMaXx XiMIYHHUX €JICMEHTIB;

HA60O0UmMb NPUKIAOU HYKIIIJIIB Ta 130TOMIB XIMIYHHUX
CJICMEHTIB;

HOACHIOE CYTHICTD TIOHATTS 8iOHOCHA AMOMHA MACA.
JistibHiCHUA KOMIIOHEHT

PO3pi3HAE ATOMHE SPO, EIEKTPOHU, IPOTOHH, HEH-
TPOHH, HYKJIIJH Ta 130TOIIH;

Xapaxkmepu3ye CKliaJ] aTOMHUX siiep (KUIbKICTh Mpo-
TOHIB 1 HEUTPOHIB) B aTomax mepmmx 20 XIMIYHUX
€JIEMEHTIB;

6UKOPUCHOGYE TIEPIOUYHY CUCTEMY SIK JIOBIIKOBY
JUIS ~ BHU3HAYEHHSA  BIJIHOCHOI ~ aTOMHOI  MacH
€JIEMEHTIB;

004ucI0€ BITHOCHY aTOMHY Macy XIMIYHUX €JI€MEHTIB
3a X aOCOIOTHOI aTOMHOIO Macolo Ta 3a BiJICOTKO-
BUM BMICTOM iXHIX 130TOINB, OOMparO4Yu Ta
OOTPYHTOBYIOUH CIIOCIO PO3B’SI3aHHS;
O00MPUMYEMbCA TIPABUI MTOBE/IIHKY YYHIB Y XIMIYHOMY
KaOiHeTI.

LinHicHUIT KOMIIOHEHT

Ppodumb 6UCHO6KU HA OCHOBI CIIOCTEPEXKEHD (3a J10-
TIOMOTOF0 BUUTEJIS)

bynosa aroma. Ckiian aTOMHHX
snep (IPOTOHHM Ta HEUTPOHH).
IIporonne uucno. HykionHe uuc-
no. Hykminu. [3oTonu. Maca atoma.
ATOoMHaA onmuHUIA Macu. BigHocHI
aTOMHI MacH XIMIYHHX €JIEMEHTIB

Po3paxynkoBi 3axayi

1. O0ynciaeHHs BiZHOCHOI aTOMHOI MacH
XIMIYHHX €JIEMEHTIB 3a 1X aO0COJIIOTHOIO
ATOMHOIO MacoOIO0.

2. O0unciieHHS BIJTHOCHOI aTOMHOI Macu
XIMIYHMX €JIEMEHTIB 3a BiJICOTKOBHUM BMIC-
TOM IXHIX 130TOIIIB.

Hemoncrpauii

1. IepioguuHa crcTeMa XiMIYHUX €JICMEHTIB

ITionpuemnugicms i pinancosa epamommuicmo

Hackpizni 3micmogi ninii

PO3B’$I3YBE[HH${ PO3PAXYHKOBHUX 3a4a4 34 TCMOKO ((BiIlHOCHa aTOMHA Maca XIMIYHHMX €JIEMEHTIBY

Tema 2. TlepionnuHa cucTemMa XiMiYHUX eJIeMEHTIB

Y4enb/yueHuust

3HaAHHEBMI KOMIIOHEHT

HA60O0UmMb NPUKIAOU TY)XHUX, THEPTHUX €IEMEHTIB,
TaJIOTeHiB.

JissnbHICHHIT KOMIIOHEHT

po3piznae tniepionn (Benuki W Mani), royioBHI (A)

CrpykTypa nepioJuuHoi CUCTEMH.
Ilepionu, Tpymu, Mmiarpynu ene-
MeHTIiB. POOUHH eJTIeMEHTIB.
IToHATTS MpoO JNyXHi, IHEPTHI elie-
MEHTH, TaJIOTeHHU.

KopoTkuii Ta 1oBruii BapiaHT Ie-

JeMoHcTpamii
2. IlepiognuHa crcTeMa XiMIYHUX €JIEeMEH-
TiB (0Bra Ta KOpoTka Gopmu)

12




ta no6iyHi (b) miarpynu nepioguuHoi cucTeMu;
xapakmepu3ye Ximiaauii enemenT (Ne 1-20) 3a #oro
MOJIOKEHHSIM Y TIEPIOJAUYHIN CHCTEMI; CTPYKTYpPY
MepioguvHol cucTemu (MEpiogu: BeIWKI W Mai,
rpynu i nigrpynu (A i b);

ananizye iHbopMmarlito, 3akiajcHy B TEpPIOTUYHIN
CUCTEMI, Ta BUKOPHUCTOBYE ii ISl XapaKTEPUCTUKH
XIMIYHOTO €JIeMEHTA.

IinHicHMi KOMIIOHEHT

YC8I0OMIIO€ 3HAYCHHS TTpUioMY Kinacuikallii B Hay1li;
00rpynmogye Gi3MUHy CYTHICTB ITEPIOITIHOT CHCTEMU;
OYiHIO€ 3HAYCHHS TIEPIOTUIHOI CHCTeMH i (yH[a-
MEHTAJIbHHUX 3aKOHIB PUPOAU

PIOIMYHOT CUCTEMH.
XapakTepucTuKa XIMIYHHX eJle-
meHTiB Ne 1-20 3a ixHIM Micuem
y nepioAnyHiil cucremi Ta Oyno-
BOIO aTOMa

Iionpuemnugicms i hpinancosa epamomuicmeo
3HaueHHS MepPiOAUYHOI CUCTEMU

Hackpizni 3micmosi ninii

Tema 3. EnexrponHa 0y1oBa atroma

Yuenb/yueHuust

3HAHHEBUI KOMIIOHEHT

3anucye: eNeKTPOHHI Ta rpadiuHi eneKTpoHH1 (op-
My aToMiB 20 XIMIYHHX €JIEMEHTIB;

NOACHIOE TIEPIOIUYHICTh 3MIHHM BJIACTUBOCTEN XiMiu-
Hux enemeHTtiB (Ne 1-20); 3aiexHICTh XapakTepy
€JIEMEHTIB B1Jl €JIEKTPOHHOI OyZJOBH aTOMIB.
HissnbHICHUIT KOMIIOHEHT

Xapakmepu3y€e po3NOLT EICKTPOHIB (3a €HEepreTuy-
HUMHU DIBHSMHM Ta MIAPIBHAMH) B aToMax MNEpPIIUX
20 XiMIYHUX €JIEMEHTIB.

inHicHMii KOMIIOHEHT

00rpynmoegye Ppi3nuHy CyTHICTh €JIEKTPOHHUX PIBHIB
Ta 000JIOHOK

Bynosa enekrpoHHUX 0O0JIOHOK aTo-
MiB XiMiYHUX enieMeHTiB Ne 1-20.
Cran enexkTpoHiB B aromi. Enek-
TpoHH1 opOitani. Ewneprernuni
PiBHI Ta MIJPIBHI; 1X 3alIOBHEHHS
€JIeKTPOHAMH B aTOMax XIMIYHHUX
enemenTiB Ne 1-20. EnexTpoHH1
Ta rpagivyHi eIeKTpOHH1 hopMyIn
aTOMIB  XIMIYHHUX  €JIEMEHTIB
Ne 120

JemoHcTpamii
3. [lepiomnyHa cucTeMa XiMIYHHX €JIeMEHTIB

Hionpuemnugicmo i ghinancosa epamommicme

Hackpizui 3micmogi ninii

3Ha4YeHHs eJIEKTPOHHOI Oy/I0BH aTOMIB XIMIYHUX €JIEMEHTIB
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Tema 4. Meraiu i HeMeTaJIH

Y4enb/yueHuust

3HAHHEBMI KOMIIOHEHT

HAOOUmMb NPUKIAOU METATIYHUX 1 HEMETATIYHHUX
€JIEMEHTIB, METAJIB 1 HEMETAIIB.

JistibHiCHUA KOMIIOHEHT

PO3pi3HA€E METAIYHI Ta HEMETAIIYHI CIIEMEHTH;
Xapakmepu3ye 3MiHH METATIYHUX 1 HEMETAIYHHX
BJIACTHBOCTEH €IEMEHTIB;

suxkopucmogye iHPpopMaIlito, 3aKiIajieHy B Iepioand-
HIl cucTemi, Ui Knacudikaiii eJqeMeHTiB (MeTaid-
HU 200 HEMEeTaTIYHUI) Ta MPOCTUX PEUYOBUH (MeTasl
a0o HeMeTal).
HinHicHMii KOMIIOHEHT
YCGI0OMAIOE  3HAUCHHS
B Hayllj,

00rpynmoegye (pi3uvHy CyTHICTH iICHYBaHHS MeTalliy-
HUX Ta HEMETATIYHUX €JIEMEHTIB

npuiiomy  Kiacudikarii

Meranu # Hemeranu. MeTaaiuHi
Ta HEMETAIUHI €JIeMEeHTH, iX po3-
MIIIIEHHS B MEPIOANYHIA CHUCTEMI.
Oxcuren Ta 'igporeH — HemeTa-
JIIYHI €JIEMEHTH.

[TopiBHSIHHS BJIIACTUBOCTEH XiMid-
HUX EJIEMEHTIB 13 CYCiIHIMU ere-
MEHTaMH B Mepiojii Ta MArpyImi

JemoHcTpamii
4. 3pa3ku METaTIB 1 HEMETATIB

Iionpuemnugicmo i ghinancosa epamommicms

Hackpizni 3micmogi ninii

3HavYeHHS PO3MOJILITY XIMIYHUX €JIEMEHTIB Ha METAII4HI Ta HEMETaJIYH1

Tema 5. IIpocTi Ta CKJIaHI pe4OBHHH

Yuenb/yueHuust

3HAHHEBUH KOMIIOHEHT

Ha3ueac CKIaJ MOJIEKYJ KUCHIO Ta BOJIH,

HA60O0UmMb NPUKIAOU TIPOCTUX 1 CKIATHUX PEYOBHH,;
ROACHIOE 3MICT XIMIYHUX (OPMYII, CYyTh Kpyroooiry
Okcureny.

HissinbHICHUIT KOMIIOHEHT

Ppo3piznae (Gi3UYHI BIACTUBOCTI PEYOBHH, MPOCTI
i CKJIa/IH1 PEYOBUHY,

onucye SKICHUN 1 KUTbKICHUN CKJIAJ] PEYOBUH 3a Xi-
MiuHUMH (opMyrnamu, roumpeHicte OKCUreny B mpu-

@®i3UyHl BIACTHBOCTI PEYOBHUH.
IIpocti Ta cKiIaaHI pPEYOBUHH.
Anotpormis.

XiMiuHi1 Gpopmynu pedoBuH. Dop-
MyJbHI onuHHULI. Monekynu. Bin-
HOCHA MOJIEKYJIIpHA Maca.

IIpocti  peuwoBunu.  Kucens:
MOLINPEHICTD y OpUpOL,
3aCTOCYBaHHS Ta O610JIOTTYHA

poiib, Gi3UYHI BIACTUBOCTI.
Konoo6ir Oxcureny B HpuUpOIi.

Po3paxyHnkoBi 3anaui

3. O0uncneHHs BiTHOCHOI MOJIEKYJISIPHOT
MacH pedoBHHH 3a ii popmyoro.
JlaGopaTtopHi xocaigu

1. O3naitomnenHss 3 (I3UYHUMH  BJIACTH-
BOCTAMHM pe4yoBUH. OIUC CIIOCTEPEKEHbD.
dopMyITIOBaHHS BUCHOBKIB
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pomi, (i3u4HI BIACTUBOCTI KHCHIO, TONIMPEHICTH
BOJIY B TIPUPO/Ii, (G13MYHI BIIACTUBOCTI BOJIH;
00uucnO€ BITHOCHY MOJICKYJISIPHY Macy pPEeYOBHHHU
3a ii popmynoro;

oompumyemsbcsa TPABUI TOBEAIHKH YYHIB Yy XiMid-
HOMY KaOiHETi.

IiHHicHUIT KOMIIOHEHT

00TpYHMOGY€ 3aCTOCYBaHHS KUCHIO;

OUiHIOE 3HAYCHHS KHCHIO B KHUTTEMISIIBHOCTI opra-
HI3MiB, 030HY B aTMocdepi;

eupooNA€ 6nacHe cmaeieHHa 10 TPUPOIU SIK HaWl-
BHIIOI IHHOCTI;

podums 6uCHOBKU HA OCHOBI CIIOCTEpEKEHb (3a J0-
TTOMOT'OIO BUMTEIIS)

O30H.

Cknaani pedoBuHd. Bona: momu-
peHicTh y npupoi, $hi3uvHi BiIac-
THBOCTI

300pos’s i 6esneka
Kpyroo6ir Oxcureny B npupoi. O30H.
Iionpuemnugicmo i ghinancosa epamomuicms

Hackpizni 3micmogi ninii

PO3B’HBYB3HHH PO3paxXyHKOBHUX 3a/1a4 3a TEMOIO ((BiI[HOCHa MOJICKYJISIpHA Maca pEYOBHUH»

Tema 6. BajenTHicTh XiMiYHHX €JIeMEHTIB

Y4enb/yueHuust

3HAHHEBUI KOMIIOHEHT

Ha3ueac CKiaj OKCU/IB Ta O1HAPHUX CHOJYK;
HAgOOUmMb NPUKAAOU OKCUJIIB Ta O1HAPHUX CIIONYK;
HOACHIOE CYTHICTD TIOHSTTS BaJICHTHOCTI.
JissnbHICHHIT KOMIIOHEHT

6UKOPUCMOGY€E TIEPIOINYHY CHCTEMY SIK JTOBIIKOBY
JUTs] BUBHAYCHHSI BAJICHTHOCTI €JIEMEHTIB;

cknaoae GopMynu OIHAPHUX CTIOTYK 32 BaJCHTHICTIO
€JIEMEHTIB;

6u3HaAuac BAICHTHICTh €JEMEHTIB 3a (opMynaMu
O1HapHMX CIIOJNYK;

00YuUCII0E MaCOBY YACTKy e€JeMEHTa B CKJIaAHIN
PEUOBHHI Ta Macy €JIeMEHTa B CKJIaIHI pedyoBHHI

binapui cnonyku. Oxcuau. Maco-
Ba YacTKa eJIeMEHTa B CKJIaJHIH
PEYOBHHI.

BaneHTHICTh XIMIYHUX €IEMEHTIB.
CtpyKTypHi XIMIYH1 POpMYJIH.
3B’A30K MK PO3MILICHHSAM e€Jle-
MEHTa B NEpIOANYHIA cucremi
Ta WOTO BaJICHTHICTIO. Br3HaueHHs
BaJICHTHOCTI €JIEMEHTIB 3a
dhopmynamMu GiHapHUX CTIOJYK.

Cknananns  ¢opmyn  OiHapHUX
CTIOJTYK 3a BaJICHTHICTIO
€JIEMEHTIB

JemMoHcTpamii

5. IlepioguyHa cucTemMa XiMIUHUX €JIEMEHTIB.
Po3paxynkoBi 3agaui

4. O0uncIeHHS MacOBOI YacCTKH CJIEMEHTa
CKJIQJTHI/A PEYOBHHI.

5. O0uncieHHs Macu eleMeEHTa B CKJIaIHIN
PEYOBHHI 32 HOT0 MaCOBOIO YaCTKOIO
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3a HOro MacoBOIO YacTKOIO, OOMparoyu i oOIpyHTO-
BYIOUH CITOCIO pO3B’sI3aHHS;

oompumyemsbcsa NPABWI TOBEMAIHKA YYHIB Y XiMid-
HOMY KaOiHeTi.

IinHicHMi KOMIIOHEHT

6UCI08/110€ CYOMCeHHs TIpO 0araTOMaHITHICTH pe-
YOBHH

Iionpuemnugicmo i (hinancosa epamomuicme

Hackpizni 3micmogi ninii

Po3B’s13yBaHHS pPO3paxyHKOBHX 3aja4 3a TeMOK «MacoBa 4acTKa eJIieMeHTa B CKJIAHIH peYOBHHI»

10

Tema 7. Piznuni Ta XiMiYHi ABHINA

Y4yenb/yueHuust

3HAHHEBUH KOMIIOHEHT

Ha3ueae A0OPATOPHUIN TOCYJ 1 OCHOBHE 00mai-
HaHHS KaOlHeTy XiMmii;

3Hae i po3ymie TipaBwiIa OE3MEKH Tia Yac poOoTH
3 7a00paTOPHUM MOCYIOM 1 00J1alHaHHAM KaOiHeTy
X1MIT;

HaAgOOUmMb NPuUKIAOU XIMIUHUX SBULI Yy TNPUPOJI
Ta 1MoOyT1, peakiii po3KJIaay i CIIoTy4eHHS,;
ROACHIOE CYTHICTh 3aKOHY 30€peXEHHS Macu peuo-
BHH, PIBHSHBb XIMIYHUX peakKiliii, peakiiiii po3KIamsy
i CrIoJTydeHHsl, MPOLECIB OKUCHEHHsI, MPU3HAYEHHS
abopaTOpPHOTO TOCYAy Ta OOJiagHaHHA KaOiHETY
Ximii.

HissnbHICHUIT KOMIIOHEHT

po3pizuac Gi3uyHi Ta XIMIYHI sABUIIA, (i3UYHI
Ta XIMI4HI BJIACTUBOCTI PEYOBHH, MPOLECH TOPIHHS,
MOBUILHOTO OKMCHEHHS, IWXaHHS, Peakilii po3KiIamsy
W CIIOJIyYEHHS,

cnocmepizae XiMivHi 1 (H13M4YHI SBUIIA;

onucye SBUIIA, SIK1 CYTIPOBOJIKYIOTh XIMIYHI peakiii;
Xapakmepu3ye XiMiuH1 BIaCTUBOCTI KUCHIO;
aHanizye yMOBHU TIPOIIECIB TOPIHHS Ta TOBLILHOTO
OKHCHEHHS;

®i3nyHi Ta XimiuHi sBuma. O3Ha-
KM XIMIYHOI peakirii.

3aKoH 30epe’KeHHsI Macu peuOBUH
i1 9ac XiMivHOi peakiii. XimMiuHi
piBHsSHHS. XiIMIYHI BJIACTHBOCTI
PEYOBHH.

JloGyBaHHS KHCHIO B jJabopaTopii
Ta MPOMUCIIOBOCTI. Peaktiss po3-
kiany. [ToHATTS po KaTai3aTop.
Cnoco6u 30upanHs kucHio. JloBe-
JIEHHS HasABHOCTI KHUCHIO.

XiMiyHI ~ BJACTUBOCTI  KHCHIO:
B3aEMOJIS 3 MIPOCTUMU
pedoBUHaMU (BYTJIEIb, BOJICHD,
cipka, MarHid, 3amizo, Mifp).
Peaxiiist criomydeHHs.

[lousATTS NP0 OKUCHEHHA (TOPIHHS,
MOBITbHE OKUCHEHHSI, JUXaHHS).
YMoBU BUHUKHCHHS Ta
MIPUITHHEHHS TOPIHHS.

BsaeMomis KHCHIO 31 CKIaIHUMH
pedoBuHaMU (TIOBHE OKHCHEHHS
METaHy, TiIporeH cyabdiay).
O3HailomyieHHs1 3 J1abOpaTOPHUM

JdemoncTpamii:

6. XimiuyHi peakuii, 0 CYMPOBOKYIOThCS
BUIUICHHSIM Ta3y, BUMAJAaHHIM OCay, 3Mi-
HOIO 3a0apBJICHHS, NOABOKO 3amaxy, TeIo-
BUM €(EKTOM.

7. locmiz, 1o iTI0CTpYE 3aKOH 30epeKeHHS
MacH PEYOBHH.

8. J1o0yBaHHS KHCHIO 3 TJJpOreH NePOKCULY.
9. 30upaHHs KHUCHIO BHUTICHEHHSM IOBITPS
Ta BUTICHEHHSIM BOJIH.

10. JloBeeHHS HaIBHOCTI KUCHIO.
11. CnantoBaHHS pEYOBMH Ha
Ta B KUCHI.

12. MapkyBaHHs HEOE3MIEYHUX PEUOBUH.
IIpakTH4Hi podoTH

1. ITpuifoMn MOBOJKEHHS 3 JIAOOPATOPHUM
MOCYZIOM, IITAaTUBOM 1 HArpiBHUMH IpHJIa-
namu. BukoHaHHs HaifmpocTimmx jiabopa-
TOPHHX OTIEpaIliil.

2. locmipkeHHss  QI3UYHUX 1 XIMIYHUX
SBUILl Ha MPUKJIaAl MOOYTOBHX XIMIKaTIB 1
Xap4yOBUX MPOAYKTIB.

JomMamHii ekcriepuMeHT

1. B3aemonis XapuoBOi cOAM 13 COKOM

MOBITP1
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CKJladae PiBHSIHHS PeaKIliii: J00yBaHHS KHCHIO 3 Tif-
pOreH MEepOKCUAY; KUCHIO 3 BOJHEM, BYIJICLEM,
CIPKOIO, MarHiem, 3ajli3oM, MiJJIF0, METaHOM, TiIpo-
r'eH CyabdiIom;

Jompumyemupca 3aMo01KHUX 3aXOJIiB ITiJT Yac BUKO-
pHUCTaHHS NPOIECIB TOPIHHS; IHCTPYKIIT 100 BUKO-
HaHHS XIMIYHHUX JOCJI/IB Ta MIpaBUJI OC3MEKH i yac
poboTH B XiMiYHOMY KabiHeTI;

eéuxkonye nabOpaTOpHI omepalii 3 BHKOPUCTAHHSIM
oOasHaHHs KaOiHEeTY XiMii 3a BKa31BKOIO BUMTEIIS;
euKopucmogye 1adbopaTOpHUN NOCY[T JUIsl JOOyBaHHS
(3 rigporeH nepokcuay) i 30upaHHs KUCHIO;
6U3HAYAE HASBHICTb KUCHIO JOCHITHUM LUIAXOM.
HinHicHMii KOMIIOHEHT

yceioomaroe HEoOXiTHICTh 30€peKeHHS BJIACHOTO
3II0OPOB’Sl Ta JOBKUIS IMiJl 9aC BUKOPUCTAHHS XiMid-
HUX PEYOBHH;

OYiHIO€ 3HAYEHHSI KUCHIO B JKUTTENISIIBHOCTI Opra-
HI3MIiB;

6UCII06II0€ CYOIHCeHHA TIPO 3HAUEHHS 3aKOHY 30e-
PEeKEHHsI Macu PEeYOBUHH, JOLUIBHICT MapKyBaHHS
HeOE3MeYHUX PpEYOBHH, SKI BXOJATh JO CKIaLy
Xap4yoOBUX MPOAYKTIB 1 MOOYTOBUX XIMIKaTiB,;
Ppobumsb eucroeKku MOA0 OE3MEeUHOTO0 BUKOPUCTAHHS
PEUOBHH 3 ypaxyBaHHSAM iXHbOTO MapKyBaHHS;
yceidomaroe TipaBO Ha BIACHUM BHUOIp 1 MPUHHATTS
pILIIEHHS, HACIIKA HEOE3MeYHOro TOBODKEHHS 3
BOTHEM

MIOCYJIOM Ta 00JIaHaHHIM KaliHeTy
XiMii, MapKyBaHHSM HEOE3MEUHUX
peuoBuH. [IpaBuna Ge3mnexu mijg yac
po6oTH 3 1a00pPaTOPHUM ITOCYIOM
Ta 00JaIHaHHAM KaOiHeTy Ximil

KBalICHOI KallyCTH, JUMOHHOK KHCIIOTOIO,
Kedipom.

HaBuajbHi mpoexkTn

3. XimiyHi SBUIIA B TIPUPO/II.

4. Ximi4Hi SBHINA B TOOYTI.

5. BukopucTanHs XiMIYHUX SBUL Y XYHA0XK-
HIl TBOPYOCTI i HAPOJTHUX pEMeECIIax.

6. PeyoBuHM Ta XiMiuHI SIBHIA B JiTEpa-
TYPHHX TBOPAX 1 HApOAHIN TBOPUOCTI

300pos’s i 6esneka

Hackpizni 3micmogi ninii

O3HaOMIICHHS 3 MapKyBaHHAM HeOe3NeyHnX PECYOBHH. besmneune IMMOBO/IP’KCHHS 3 pECUOBHUHAMMU.

I'pomaosmnceka sionosioanvrHicmo

YMOBHM BUHUKHEHHS Ta IPUITUHEHHS TOPIHHS.
Exonociuna 6e3nexa i cmanuii po36umox
3acTocyBaHHs Ta 010JI0T1YHA POJIH KUCHIO.

[ToHATTS PO OKUCHEHHS (TOPiHHS, MOBIJIbHE OKHUCHEHHS, TUXaHHS).
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Hionpuemnusicmo i Qhinancosa epamommicme

3akoH 30epeKeHHSI MaCH PEUOBHH IT1J1 YaC XIMIYHHX PEaKIIii.

[TonsTTs npo karamizarop

Tema 8. Uncrti peyoBUHH Ta cyMini

Y4yeHnb/yueHU s

3HAHHEBU KOMIOHEHT

Ha3ueae SKiCHUM 1 KUIbKICHUN CKJIaJl TTOBITPS;
HABOOUmMb NPUKNAOU BOJHUX PO3UMHIB; (HopMyIn
KHCIIOT 1 OCHOB.

JisnbHICHUI KOMIIOHEHT

PO3pI3HAE YUCTI PEUOBMHU Ta CYMIII, PO3YMHHHUK
1 pO34MHEHY PEYOBUHY;

CKladae PIBHSIHHS PEaKIii BOJM 3 KaJIbIIH OKCHIOM,
Hatpii okcuaoM, dochop(V) okcumom, kapoou(IV)
OKCHJIOM;

00uucn€ MacoBy 4YacTKy Ta Macy pO3YMHEHOI
pPEYOBUHU, Macy i 00’€M BOJIU B PO3UMHI, OOHPAIOYN
Ta OOIPYHTOBYIOUH CIOCIO pO3B’A3aHHS,
6U20MO0GIA€ PO3UNHU 3 TIEBHOIO MAacCOBOIO YaCTKOIO
PO3YMHEHOI PEYOBUHU;

PO3Ri3HAE NOCIITHUM NUISTXOM KHCIIOTH i JTyTH.
LinHicHUIT KOMIIOHEHT

00Tpynmogye 3HAu€HHs PO3YMHIB Yy TPUPOAlI Ta
SKUTTI JIIOAUHA

Yucti peyoBuHu Ta cymimi. [lo-
BITpsI, Hioro ckiaz. Po3uun 1 ioro
KOMITOHEHTH.

Boga — po3unnnuk. KinbkicHwmii
CKJaa po3urMHy. MacoBa yacTka
PO3YMHEHOI PEYOBUHU.

Boma — pearent. B3saemopmis
Boau 3 okcumamu. KwuciorHi Tta
OCHOBHI OKCHIH. INapatu
OKCHIIB: KHCIOTH I OCHOBH.

[ToHsTTS MO iHIUKATOPU

Po3paxynkoBi 3axaui

6. OOuMCIeHHS MacoOBOi YaCTKH, MacH PO3-
YUHEHOI PEYOBHMHHU, Macu W 00’eMy BOIH
B PO3YMHI.

demoncrpauii

13. B3aemogisi KaJibIliii OKCHIY 3 BOJOIO.
Jlis BOIHOTO pO3uuHYy O00YTOI PEUOBUHU
Ha 1HIUKATOPH.

14. Bzaemoniss  gochop(V) okcugy 3
Bonmoro. Jlis BOAHOrO poO3uuHy 100yTOT
PEUOBUHU HA 1HIUKATOPH.

JlabopaTopHni nocsian

2. BunpoOyBaHHSI BOJIHUX PO3YMHIB KHCIIOT
1 JIyT'iB 1HAUKATOpPaMH.

IIpakTnyni podoTn

3. BuroroBieHHs BOJHUAX PO3UYMHIB 13 3aj1a-
HUMH MAacOBUMH YacTKaMH PO3UYMHEHUX
pEYOBUH

300pos’s i beznexa
XimiuHi BIACTUBOCTI BOJIH.
ITionpuemnugicms i pinancosa epamommuicmeo

Hackpizni 3micmogi ninii

POBB’&BYB&HHSI PO3PAXYHKOBHUX 3a1a4 3a TCMOIO «MacoBa yacTka p03‘{I/IHCHOI PCHOBUHN

Tema 9. CriocoOu po3aijieHHsI cyminei

Y4enb/yueHuust

3HAaHHEBUH KOMIIOHEHT

Ha3ueac criocooU pO3IUIEHHS CyMillei.
JistibHiCHUA KOMIIOHEHT

onucye TIONIMPEHICTh BOIY B IPUPOI,

Criocobu po3/isieHHs cyMillei.

[Tpo6nema auctoro mositpst. [Ipo6-
nema yuctoi Boau. OXOpoHa BO-
JoNM Bij 3a0pyaHeHHs. OuHIeHHS
BOAMW Ha BOJOOYHNCHUX CTaHI_[iSIX

IIpakTnyni podoTn

4. Po3ainieHHS CyMIIIIEH.

JomamHii eKcriepuMenT

2. OuuIeHHs BOAM KA SITIHHAM 1 3a OIIO-
MOT010 TOOYTOBOTO (iIBTPY.
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Ta B JIOMAIIIHIX yMOBAaX.

3Ha4YeHHS BOJM Ta BOJAHHUX PO3YH-
HIB Y IPUPOJI Ta JKUTTI JIIOJUHH.
KuciorHi momr

euKopucmogye 3100yTi 3HaHHS Ta HABHYKH B MOOYTI
JUISL palliOHaJIbHOTO BUKOPUCTAHHS BOJAM Ta 30epe-
’KEHHS JOBKIJLIS,;

60/100i€ CIIEMCHTAPHUMH HABUYKAMU OYHIICHHS
BOJIM B JIOMAIITHIX yMOBaXx;

CKJla0ae TIIaH PO3IUICHHS CyMIIIeH;

6UKOHY€ TA0OPATOPHI OMepallii 3 pO3AUICHHS CYMIIICH.
IinHicHMi KOMIIOHEHT

OUiHIOE POJb BOIU B KHUTTEAISIILHOCTI OpraHi3MiB,
BIUIMB JISUTBHOCTI JIFOJJUHU Ha CTaH MOBITPS,
YC8I0OMII0€ BITIOBIIANBHICTH 32 30epeKEHHS TTOBIT-
Ps B1JT IIKIIJTUBUX BUKHUIIB;

BUCII06II0E CYOMHCEHHs TIPO BIUIMB JisUTHHOCTI JIFOJMHU
Ha YUCTOTY BOJIOWM Ta OXOPOHY iX Bijl 3a0py/IHEHb;
6i0no6ioanbHo cmasumpcsa 10 30€pEKEHHS BOTHUX

pecypciB

HaBuajbHi mpoexkTn

7. IIpobnema 3a0pyqHEHHS TOBITPS Ta CIO-
coOu po3B’A3yBaHHS ii.

8. IlominmmeHHss cTaHy MOBITPS B KIJIACHIM
KIMHATI ITiJ] 9ac 3aHATb.

9. JocmiyKeHHs IKOCTI BOJU 3 PI3HUX JIKe-
pei.

10. JocmimkeHnss Gi3UYHHX 1
BJIACTUBOCTEW BOJIH.

11. Cnocobu ouniiieHHs BOJU B TIOOYTI.

12. 36epekeHHsT YUCTOTH BOJOWM: PO3B’si-
3yBaHHS MPOOJIEMH y Ballliid MiCIIEBOCTI.

13. Exonoro-ekoHOMIuHUI TpoeKT «30epi-
raro  BOIYy 3a0MIAJKYI0  POJUHHUN
OIOKET

XIMIYHUX

Hackpizni 3micmogi ninii
I'pomaosncwvka 6ionosioansHicms
OunreHHs: BOJY Ha BOJIOOYHCHUX CTAHLIAX Ta B IOMAIIHIX YMOBaX.
300pos’s i 6eznexa
[Tpobnema ynrcToro moBiTpsl.
KucnorHi mom.
Exonociuna 6e3nexa i cmanuii po3eumox
Cknan nositps. [Ipobiema yrcroro nositps.
[Ipo6nema yncroi Boau. OXopoHa BO10IM Bij 3a0pyTHEHHS.
3Ha4YeHHs BOJIM Ta BOJHUX PO3YHMHIB Y MPUPOJII Ta KUTTI Mo auHu. KucnoTHi gori.
Iionpuemnugicmo i ghinancosa epamommicms
[IpoGnema yrcToro NoBITPA.
OuuIeHHs: BOJY HAa BOJOOYHCHUX CTAHLIAX Ta B IOMAIIHIX yMOBaXx.
OxopoHa Bo/10iM Bij 3a0pyTHEHHS

PE3EPB YACY

OpienToBHi 00’ekTH ekckypciid. XimiyHi jabopaTopli MPOMUCIOBHX 1 CUIBCHKOTOCIMOAAPCHKUX MIANPUEMCTB, HAYKOBO-
JAOCTITHUX 1HCTUTYTIB, BUIIUX HaBYAJbHUX 3aknafiB. [loxexna yactuna. BogoouncHa cranuis. Anteka. KpaesnaBuwmii My3ei.
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8 kiac
XIMIA

(70 z00un, 2 200unu na musicoens)

Kinbkicts| O4ikyBaHi pe3y/JibTaTH HABYAJIbHO-III3HABAJIbHOI . .
. . 3MicT HaBYAJIBLHOI0 MaTepiaxy I[IpakTnyHa yacTuHa
rOJUH MisLJILHOCTI
5 Tema 1. bynosa aroma. Ilepionnyna cucrema XiMiYyHHMX eJIeMEHTIB
Y4yeHnb/yueHU s bynosa aroma. Ckiang aromHux | JlemoHcTpamii
3HAHHEBU KOMIIOHEHT snep (mpotonu i HerTpoHu). [Ipo- | 1. [lepioguuna crcreMa XiMIYHUX €JIEMCH-
Ha3ueac XiMiuHI €IEMEHTH 32 CYy4acHOI0 HAayKOBOIO | TOHHE uuciio. HykimoHnHe uucio. TiB (10Bra i KOpoTKa Gopmn).
YKpaiHChKOK HOMEHKIIATYpOIO, 3aImicye ixHi cumBoi. | [lepioguuna cucrema Ximiyamx | 2. Moneni atomiB
HisnbHICHUI KOMIIOHEHT €JIEMEHTIB, 11 CTPYKTypa
PO3pi3HAE ATOMHE S1PO, €IEKTPOHU, IPOTOHHU, HEMU-
TpOHM; Tiepioan (BENMKI W Maiti), ToJoBHI (A)
ta no0iyHi (b) miarpynu nepiou4HOi CUCTEMH;
Xapaxkmepu3ye CKiaJ aTOMHUX siiep (KUIBKICTb MPo-
TOHIB 1 HEHUTPOHIB), CTPYKTYPY NEPIOTUYHOT CUCTEMHU
(mepioau: BemuKi ¥ Mani, rpynu ¥ miarpynu (A i b);
ananizye iHdopMaIlio, 3aKIaieHy B TMEPIOTUYHIN
CUCTEMi, Ta BUKOPHUCTOBYE ii JUIsl XapaKTEpUCTUKU
XIMIYHOTO €JIEMEHTA.
LinHicHUIT KOMIIOHEHT
YC8I0OMII0€ 3HAYCHHS ITpUioMy Kilacuikallii B HayIll
Hackpizni 3micmoei ninii
300poe’s i besnexa
besneyne noBOKEHHSI 3 peUOBHHAMU
5 Tema 2. Bynosa ej1eKTPOHHHUX 00010HOK ATOMIB XiMiYHHMX €JIeMEHTIB

Y4enb/yueHuust

3HAHHEBUH KOMIIOHEHT

3anucye eneKTpoHHI Ta rpadiuHi eleKTpoHHI popmy-
JIX aTOMIB XIMIYHUX €JIEMEHTIB.

HissinbHICHUIT KOMIIOHEHT

Xapakmepu3y€e po3Moall eIeKTPOHIB (3a eHepreTuy-
HUMH DIBHSIMHU Ta HiAPIBHSIMH) B aToOMax XiIMIUHHUX
€IeMEHTIB; 3MIHM paJiyciB aToMiB Yy Tmepiojax
1 marpymnax;

BynoBa enexkTpoHHUX O00OJOHOK
aTOMIB XiMiuHUX eneMeHTiB. CTtaH
eJEeKTPOoHIB y atomi. EnextponHi
opbitami. Enepreruuni  piBHi
Ta MIPiBHI; iX 3allOBHEHHS €JIeK-
TPOHAMHU B aTOMax XiMIYHUX eje-
MeHTiB. EnexTponHi Ta rpadiuni
eJIEKTPOHHI  (opMynH  aTOMiB
xiMiyHUX eneMeHTiB. [lonsarta

JemMoHcTpauii

3. IlepionuyHa cucreMa XiMIYHUX €JIEMEHTIB.

4. ®opMu eNeKTPOHHUX opOiTaneit
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ananizye iHdoOpMallito, 3aKIAJACHY B TEPIOAMYHIN
CUCTEMI, Ta BHUKOPHUCTOBYE ii I XapaKTEPUCTUKH
XIMIYHOTO €JIEMEHTA.

IinHicHMi KOMIIOHEHT

YC8i0oMI0€ 3HAYCHHS NTpuiioMy Kiacudikarlii B Hay1i

PO pajiiyc aroma

300pos’s i besnexa
besreuHe MoBOKEHHS 3 PpEYOBUHAMU

Hackpizni 3micmosi ninii

Tema 3. MetaJniuHi il HeMeTaJIi4yHi XiMi4HI eJileMeHTH, iXHe Micue B nepioanyHiii cucremi. Ilepionnunnii 3aKoH

Y4enb/yueHuust

3HAHHEBU KOMIIOHEHT

dopmynroe nepioguUHUN 3aKOH;

NOSCHIOE TICPIOIUIHICTh 3MIHH BJIACTHBOCTEH XiMid-
HUX €JIEMEHTIB, 3aJIe)KHICTh XapaKTepy eJIEeMEHTIB
Ta BJIACTUBOCTEH iXHIX CIOJYK BiJl €IEKTPOHHOI Oy-
JIOBH aTOMIiB;

HAB00UMb NPUKIAOU TTY)KHUX, IHCPTHUX €JICMECHTIB,
raJlOTeHiB.

JisnbHICHUI KOMIIOHEHT

PO3pi3HA€E METATIUHI Ta HEMETaIYH1 eIeMEHTH;
Xapakmepu3y€e XIMIYHUNA €JIEMEHT 3a MOro TOJIOKEH-
HSAM y MEpIOUYHIA CHCTeMl, 3MIHM METaTiyHUX 1
HEMETAJIYHUX BJIACTHUBOCTEH €JEMEHTIB y mepiojaax
1 marpymnax;

ananizye iHdopmaIlio, 3aKiaieHy B TMEPIOTUYHIN
cHCTeMi, Ta BUKOPUCTOBYE Ii JJIsl XapaKTEPUCTHUKH
XIMIYHOT'O €JIEMEHTA;

euxopucmogye iHpopmaIlito, 3aKiIajeHy B nepioand-
HIH cuctemi, 17 Kiacudikauii eaeMeHTiB (MeTai-
HU abo HeMeTaliyHui) Ta BH3HAYEHHS iXHBOI
BaJICHTHOCTI, KJ1acuikallii MpOCTUX PEUOBUH (MeTal
abo HemerTal).
LinHicHUI KOMIIOHEHT
YCBIOOMIIOE  3HAUCHHS
B HayIll;

npuiiomy  kiacudikamii

KopoTki icTopu4Hi  BigOMOCTI
npo cnpobu kiacudikarii ximid-
HUX enieMeHTiB. JlyxHi, 1HEpTHI
€JIEMEHTH, TAJIOTCHHU.
[epioauunmii 3akoH (cydacHe dop-
MYJTIOBaHHS). 3HAYCHHS [IePio Y-
HOTO 33aKOHY.

XapakTeprcTHKa XiMIYHUX eJIeMeH-
TIB 3a IXHIM MicueM Yy
NepioUYHIN cucTeMi Ta OyA0BOIO
aToma

Jdemoncrpanii

5. I[lepionuvHa cucreMa XiMIYHHUX EJIEMEHTIB.
HapuyajabHi npoekTH

1. I3 icTopii BIAKPHUTTS MEPIOUIHOI CUCTE-
MM XIMIYHHX €JIE€MEHTIB.

2. ®opMH TIEPIOAUMYHOT CUCTEMH XiIMIYHUX
€JIEMEHTIB.

3. XiMi4yHi €JIeMEeHTH B JITepaTypHUX TBO-
pax.

4. likaB1 icropuuHi (akTU 3 BIIKPUTTS 1
MTOXODKCHHS Ha3B XIMIYHUX €JIEMCHTIB
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00rpynmogye Gi3MuHy CyTHICTb IIEPIOJMYHOTO 3aKOHY;
OyiHIO€ 3HAYCHHS TEPIOJMYHOTO 3aKOHY SIK OJHOTO
13 GyHAaMEHTAILHUX 3aKOHIB IPHPOIH

Hionpuemnusicmo i ghinancosa epamommicme
3HaueHHs NePIOAUYHOTO 3aKOHY

Hackpizni 3micmogi ninii

Tema 4. Ximiunnii 38’s130K. KoBasienTHuii 38’130K. EjleKTpOHeraTuBHICTH

Y4yeHnb/yueHU s

3HAHHEBU KOMIIOHEHT

Ha3ueae BUIY XIMIYHOTO 3B’ SI3KY;

HAB00UMb NPUKIAOU CTIONYK 13 KOBAaJCHTHHUM (TI0-
JIIPHUM 1 HETIOJISIPHUM ) XIMIYHUM 3B’ SI3KOM;
HOACHIOE YTBOPEHHS KOBAJEHTHOTO (TIOJSPHOTO
1 HEMOJISIPHOT0) 3B SI3KY.

JisnbHICHUIT KOMIIOHEHT

cKladae eneKTpoHH1 (OPMYIIU MOJIEKYIT,
Xxapakmepu3ye 0COOIMBOCTI KOBAJICHTHOTO 3B’ SI3KY;
6U3HAYAE BUJ XIMIYHOTO 3B’SI3KY B THIIOBUX BH-
MajiKax, MOJIAPHICTh KOBAJIGHTHOTO 3B SI3KY;
npozno3ye Gi3U4YHI BIACTUBOCTI Ta MPAKTHYHE BUKO-
PUCTaHHSI PEYOBHH 3aJI€KHO BIJ BHUIY XIMIYHOTO
3B’SI3KY;

6UKOPUCMOGYE TIOHSTTS EIIEKTPOHETaTUBHOCTI I Xa-
PAKTEPUCTUKU XIMIYHUX 3B’ S3KiB.

LinHicHUIT KOMIIOHEHT

00Tpynmogye Ipupoy XiMiuYHHX 3B SI3KIB

[Tpupona ximiuHOTO 3B’513KY. Enek-
TPOHETATHUBHICTh aTOMIB XiMIYHUX
eneMeHnTiB. KoBaneHTHH 3B’ 30K,
fioro yrBopenHs. [lonsapHuii 1 He-
MOJISIPHUM KOBAJICHTHUH 3B SA30K.
EnexTponHi popmynu MOJIEKyIT

Hemoncrpauii
6. TabmuIs eNeKTPOHETaTUBHOCTI XIMIYHUX
€JIEMEHTIB

Hackpizni 3micmogi ninii

Iionpuemnugicmy i gpinancosa epamomuicms. 300pos’s i besnexa. Exonoziuna b6e3nexa i cmanutl po3gumox

Buam XiMiuHOTO 3B’ SI3KY

Tema 5. Ximiunnii 38°s130K. Monnmii 38°s130K. CTyniHb OKHCHEHHSI

Y4enb/yueHuust
3HaHHEBHH KOMIIOHEHT
Ha3ueae  BUOU  XIMIYHOTO  3B’SI3Ky,  THIIH

KPUCTAJIIYHUX IPATOK;
HABOOUMb NPUKAAOU CTIONYK 13 HOHHUM XIMIYHUM

WNounn. Monnwii 3B’30K, HOTO yTBO-

PEHHSL.
Cryninb OKHCHEHHs. Bu3HaueHHS
CTyIIEHS OKHCHEHHS €JIEMEHTa

3a XIMIYHOIO (DOPMYJIOIO CITOTYKH.

JemoHcTpanii

7. Mopeni KpUCTaIYHUX IPAaTOK PI3HUX
THIIIB.

8. 3pa3ku pevoBHH aTOMHOI, MOJICKYJISIPHOT
Ta HOHHOT Oy/TOBH.
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3B’S3KOM, aTOMHHUMH, MOJIEKYJSIPHUMH Ta HOHHUMHU
KpUCTAJIIYHUMU I'PATKaMU;

NOACHIOE YTBOPEHHS MOHHOTO 3B’ SI3KY.

JissnbHICHHI KOMIIOHEHT

Xapaxmepu3ye 0COOIMBOCTI HOHHOTO 3B’SI3KY, KpUCTa-
JmiyHOi OyIOBM PEUYOBMH 3 PI3HUMHU  BUIAMU
XIMIYHOTO 3B’SI3KY;

6u3Hauac BUJ XIMIYHOTO 3B’S3KYy B THUIIOBUX BH-
najaKax;

npozno3ye G13U4YHI BIACTUBOCTI Ta MPAKTHYHE BUKO-
pUCTaHHS PEYOBMH 3aJE€KHO BiI BHIY XIMIYHOTO
3B’S3KY ¥ THITy KPUCTATIYHUX I'PATOK;

6UKOPUCMOBYE TIOHATTA €NEKTPOHETaTUBHOCTI I Xa-
PaKTEPUCTHKH XIMIYHHX 3B’ SI3KiB.

LinHicHUIT KOMIIOHEHT

00Tpynmogye Tpupoay XiMIUYHUX 3B’SI3KiB; (Pi3uuHi
BJIACTHBOCTI PEYOBHMH 3aJIKHO BiJl THUIIIB KpPHUCTa-
JIYHUX IPATOK;

podums 6UCHO6KU TIPO TUI KPUCTAIIYHHUX IPATOK
PEUOBHMH Ha OCHOBI BUAY XIMIYHOT'O 3B’5I3KY B HUX

Cxmamanast  GopMynu  CHOJYKH
32 BIJJOMUMHU CTYICHSIMH OKHC-
HEHHSI €JIEMEHTIB.

Kpucramiuni  rpatku.  ATOMHI,
MOJIEKYJISIpHI Ta WOHHI KPUCTAJIH.
3aJIe)KHICTh GbI3UYHUX
BJIACTUBOCTEH PEUOBWH BIJ] THIIIB
KPUCTAJTIYHUX IPATOK

JlaboparopHni nocsian

1. O3naiiomsieHHs 3 (I3MYHUMH BJIACTUBOC-
TSAMHA PEYOBUH ATOMHOI, MOJICKYJISIPHOT
Ta HOHHOT Oy/10BH.

IIpakTnuni po6oTn

1. lochmimkeHHss (Gi3MYHUX BIACTUBOCTEH
PEUOBHH 3 PI3HUMHU THIIAMU KPUCTAJIYHHUX
IpaTok (HampUKIaMd, IYKPY, KyXOHHOI COJi,
rpadity).

HaBuajabHi npoekTH

5. BUKopuCTaHHS KPUCTAJIIB y TEXHIIIi.

6. Kpucranu: kpaca i KOpucTb

Hackpizni 3micmoei ninii

ITionpuemnugicms i ¢hinancoea epamomuicme. 300poe s i 6e3nexa. Exonoziuna 6e3nexa i cmanuti po36umox

ATOMHI, MOJIEKYJISIPHI Ta HOHHI KpUCTAJIN

Tema 6. KiibkicTh pevyoBuHu. Po3paxyHku 3a ximiuaumu gopmynamu

Yuenb/yueHuust

3HAHHEBUH KOMIIOHEHT

Ha3ueae OIVHUIO BUMIPIOBAHHS KUIBKOCTI peyo-
BHUHU, MOJISIpHUI 00’€M Tra3iB 3a HOPMAJIbHUX YMOB,
crainy ABoraapo;

ROACHIOE CYTHICTh (DI3UYHOI BEIMYMHHU KUIBKICTh
PEYOBUHU.

JissnbHICHHIT KOMIIOHEHT

YCMAaHOGNIOE€  B3a€EMO3B 30K  MDK  (PI3UYHUMU
BEIMYMHAMHU (Macoro, MOJIIPHOIO Macoro, 00’eMoM,
MOJISIPHUM 00’ €MOM, KIJTbKICTIO PEUOBHUHH );

00uuCcAIO€E€ YNCIO YACTUHOK (aTOMIB, MOJIEKYII,

Moap —
PEYOBHHH.

KinpkicTh  pe4yoBHHH.
OIMHUIL KIJIBKOCTI
Crana ABoraapo.
MousipHa Maca. 3akoH ABOTajpo.
Mounsipanii 06’em rasiB. BigHocHa
I'YCTHHA Ta3iB

Po3paxyHnkoBi 3anaui

1. OGuucneHHs: MOJISIPHOI MacH PEYOBHHHU.
2. O0YHCIeHHS 4YHCIa YacTUHOK (aToOMiB,
MOJIEKYJI, HOHIB) y MNEBHIH KIJIBKOCTI pe-
JOBUHH, Maci, 00’ eMi.

3. O0uucneHHss 3a XIMIYHOIO (QOPMYIIOI0
Macl JIaHOi KUIBKOCTI PEYOBUHH ¢
KUTBKOCTI PEYOBHHHU 32 B1JIOMOIO Macolo.

4. OGuucrnenHst 00’eMy TIEBHOT MacH ab0 KiTb-
KOCTI PEYOBHMHU BiJJOMOTO ra3y 3a HOpMajb-
HUX YMOB.

5. O0uKcneHHss 3 BUKOPUCTAHHSAM BiJHOC-

24




HOHIB) y IEBHIM KUIBKOCTI PEUOBHHHM, Maci, 00’eMi;
MOJISIDHY Macy, Macy W KUIbKICTh pPEYOBHHH; 00’ €M
naHoi Macu  a0o KUTBKOCTI  PEYOBHHHM Ta3zy 3a
HOpMaJbHUX YMOB; BIIHOCHY TI'YCTHHY Ta3y 3a 1HIIUM
ra3oM, oOWparo4yu i OOTPYHTOBYHOUM  CIOCIO
pO3B’sI3aHHS.

IiHHicHMIT KOMIIOHEHT

Podump 6UCHOEKU OO0 3HAUYIIOCTI MATEMAaTUYHHUX
3HaHb JUIsl pO3B’I3yBaHHS XIMIYHUX 3a/1a4

HOI I'YCTHHH Ta3iB.

Jdemoncrpauii

9. 3pa3ku pEYOBHH KUIBKICTIO PEUYOBHHH
1 Momp (200 OJHAKOBOI KIIBKOCTI pPEUo-
BUHH)

Hackpizni 3micmogi ninii

300pos’s i besnexa. Exonociuna beznexa i cmanuti po3sumox. Ilionpuemaugicmo i (hinancosa epamommuicme

POSB,SISYBEIHHH PO3PaXyHKOBHUX 3a4a4 3a JdHOK TCMOKO

Tema 7. OCHOBHI KJIaCH HEOPIraHIYHHUX CHOJIYK. OKcnan

Y4enb/yueHuust

3HAHHEBUI KOMIIOHEHT

HA3u6aA€ OKCUIM 3a Cy4YaCHOIO HAayKOBOK YKpaiH-
ChbKOIO0 HOMEHKJIATypOlO;

HaeoOuUmbv NPUKIAOU OCHOBHHUX,
aM(pOTEpHUX OKCH/IIB.
HifaabHiCHU KOMIIOHEHT
PO3pi3HAE HECOJIETBOPHI M COJIETBOPHI (KUCIIOTHI,
OCHOBHI, aM(OTEpH1) OKCUIH;

cKkaadae XiMIYHI GOPMYIU OKCUIIB, PIBHSHHS peak-
Iif, SKI XapakTepu3yloTh XIMIYHI  BJIACTUBOCTI
OCHOBHUX, KHCIIOTHUX Ta aM(OTEpHUX OKCUJIIB;
nopienioe 3a XIMIYHUMH BIACTUBOCTSMHU OCHOBHI,
KHCIIOTHI Ta aM(pOTEpH1 OKCU]IH;

K1acughikye HeopraHiuHi CIIOTYKH 3a KJIacaMu;
xapakmepu3sye TIOHATTS aM@pOTepHOCTI, (i3UyHI
Ta XIMi4HI BIACTUBOCTI OKCHUIIB;

00uucnloe 3a pIBHAHHAMU XIMIYHMX peakiiid Macy,
KUIBKICTh pEYOBMHHM Ta o00’eM razy (H.y.) 3a
BIJIOMOI0O MAacOI0, KUIBKICTIO PEYOBHHH, 00’ €My
OHOTO 3 peareHTiB YW MPOAYKTIB peakuii,
oOuparoun Ta OOTPYHTOBYIOUH CITOCIO pO3B’sI3aHHS,

KUCJIOTHUX W

Kinacudikariss HeOpraHiuyHuX CIIo-
JyK, iXHI CKJIaJl 1| HOMEHKIIATypa.

Di3uyHI  BIJIACTUBOCTI OKCHIIB.
XiMIYHI BJIACTUBOCTI OCHOBHHX,
KHCIIOTHUX Ta aM()OTEPHUX OKCH-
IIB: B3a€EMOJIS 3 BOJOIO, KHCIO-
TaMu, TyraMu, IHIIUMHU OKCHIaMU

Po3paxynkoBi 3agaui

6. Po3paxyHkH 3a XIMIYHHUMHU DPiBHSHHSIMH
MacH, 00’eMy, KUTBKOCTI PEYOBHHH pearcH-
TiB Ta MPOAYKTIB peaKIliii.
JemMoHcTpanii

10. 3pa3ku OKCHIIB.

11. Bzacmomist KHCIOTHHX 1
OKCH/IIB 3 BOJIOIO

OCHOBHHX
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6UKOPUCMOGYE CYYacHY YKPAiHCbKY HOMEHKIJIATYpy
OCHOBHUX KJIaC1B HEOPraHIYHUX CHOIYK.

IiHHicHMIT KOMIIOHEHT

00TPYHmMOGY€ 3aJEKHICTh MIXK CKJIaJJOM, BIACTUBOC-
TSIMH Ta 3aCTOCYBAaHHSM HEOPTaHIYHUX PEYOBHUH;
OYIHIOE 3HAYEHHS HAWBa)UIMBILNIMX IPEICTaBHUKIB
OCHOBHHMX KJIACiB HEOPraHIYHUX CHOJIYK

T'pomaosanceka sionosioanvHicms
Buxopucrtanns okcuiB. BriiuB Ha TOBKULISL.
Exonociuna 6e3nexa i cmanuii po3eumox
besneune moBoKEHHSI 3 pEYOBUHAMM.
Iionpuemnusicmo i ghinancosa epamomuicme

Hackpizni 3micmogi ninii

Po3B’s3yBaHHS pO3paxyHKOBHX 3aJay 3a PIBHSAHHSIMU peakiii

Tema 8. OCHOBHI KJIacH HEOPraHiYHUX cnoJyK. Kuciaoru

Y4enb/yueHuust

3HAHHEBU KOMIOHEHT

Ha3ueac KUCIOTU 3a CYYaCHOK HAyKOBOKO YKpaiH-
ChKOIO0 HOMEHKJIaTypOIO;

HAB00UMb NPUKNAOU OKCUTEHOBMICHUX 1 Oe30Kcure-
HOBUX, OJIHO-, JIBO-, TPHOCHOBHUX KHCJIOT.
HifaabHiCHU KOMIIOHEHT

PO3pI3HAE KHUCIOTU 3a CKJIAOM (OKCUTE€HOBMICHI,
0E30KCUTEeHOB1) Ta OCHOBHICTIO (OHO-, ABO-, TPHOC-
HOBHI), peakiii 3aMillleHHs, 0OMiHY, HeMTpami3anii;
cKnaoae XimiuHi GOPMYIH KUCIIOT, PIBHSHHS PEeaKiii,
SIK1 XapaKTepU3yloTh XIMIYH1 BIIACTUBOCTI KUCIIOT;
K1acughikye HeopraHiuHi CIIONYKH 3a KJIaCaMu;
xapakmepu3ye Gi3udHI Ta XIMIYHI BJIACTHBOCTI
KHCIIOT;

00uucnloe 3a pIBHAHHAMU XIMIYHMX peakiiid Macy,
KUIBKICTh pEYOBMHHM Ta o00’eM razy (H.y.) 3a
BIJIOMOIO MacoOl, KUIBKICTIO pEYOBHUHHU, 00’ eMy
OHOTO 3 peareHTiB YW MPOAYKTIB peakuii,
oOuparoun Ta OOTPYHTOBYIOUH CITOCIO pO3B’sI3aHHS,

®i3yuHl  BIACTHBOCTI  KHCIIOT.
XiMiuHI BJIACTHBOCTI KHCJIOT: Iis
Ha 1HAWKATOPH, B3a€EMOJisI 3 MeTa-
JIlaMH, OCHOBHUMHU OKCHJIaMH, OCHO-
BaMH, colsiMU. Peakiiisi HeiTpani-
3amii. Pgg  akTHBHOCTI MeTaiB.
Peakuii 3amimienns i oominy. 3a-
xonu Oe3meku mig yac poOoTH
3 KHCIOTaMH

Po3paxynkoBi 3agaui

7. Po3paxyHKH 3a XIMIYHHMHU DPiBHSHHSMH
MacH, 00’eMy, KIJIBKOCTI PEUOBHHM pea-
TeHTIB Ta MPOIYKTIB pPEaKIIiil.
JemMoHcTpamii

12. 3pa3ku KUCIIOT.

13. XimiuH1 BIaCTUBOCTI KUCIIOT.

14. Tabmunst pO3YMHHOCTI KHUCJIOT, OCHOB,
aM(OTepHUX T1IPOKCHUIB 1 COJIEH.
JlabopaTopHni nocsiau

2. Bzaemogist XJIOpUAHOI KUCIOTH 3 MeETa-
JaMu
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6UKOPUCHOGYE CYYaCHY YKPAiHCbKY HOMEHKJIATYPY
OCHOBHHMX KJIaCiB HEOpPraHIYHUX CIOJIYK; TaOJIUIIIO
PO3YMHHOCTI KHUCJIOT, OCHOB Ta COJIEH JJIsl CKIIaJaHHS
PIBHSHB XIMIYHMX pEaKIlii; 1HAUKATOPHU ISl BUSIB-
JICHHS KHMCJIOT;

NIAHYE CKCTICPUMEHT, IMPOBOJUTH MO0, OIHUCYE CIIO-
CTepEeKCHHS, POOUTH BUCHOBKH;

npozHo3ye Tiepedir XIMIYHUX PEeakiii KUCIOT 3 MeTa-
JIaMH, BUKOPUCTOBYIOUH PsiJl aKTUBHOCTI METAJIIB;
dompumyemapca 3an00DKHUX 3aX0/11B MiJ Yac poOoTH
3 KUCJIOTAMH.

HinHicHMiI KOMIIOHEHT

00IpYHMOGY€ 3aTISKHICTh MK CKJIAJIOM, BJIACTUBOC-
TSMU Ta 3aCTOCYBaHHSM HEOPraHIYHUX PEYOBUH;
OUiHIOE 3HAYCHHS HAWBaXIIMBIIIMX TPEICTABHUKIB
OCHOBHHX KJIACiB HEOPTraHIYHUX CHOJIYK

I'pomaosncwvka 6ionosioanvHicmo
Buxopucrtanss kucioT. Biimus Ha 10BKULIS.
300poe’s i besnexa

3axoau Oe3neKH MiJl 4ac poOOTH 3 KUCIOTAMHU.
Exonociuna 6e3nexa i cmanuti po36umox
be3sneune noBOKEHHS 3 pEYOBUHAMM.
Iionpuemnugicmo i ghinancosa epamomuicms

Hackpizni 3micmogi ninii

Po3B’3yBaHHs pO3paxyHKOBHX 3ajay 3a PIBHSHHSAMU peaKkilii

Tema 9. OcHOBHI KJ1aCH HEOPraHIiYHUX cNOJYK. OCHOBH

Y4enb/yueHuust

3HAHHEBU KOMIIOHEHT

Ha3ueae OCHOBU 1 amM(pOTEPHI TIIPOKCUIN 3a Cydac-
HOIO HAYKOBOIO YKPaiHCHKOIO HOMEHKJIATYPOIO;
HABOOUMb HNPUKNAOU PO3YNHHHUX 1 HEPO3UMHHUX
OCHOB, aM(OTEpHUX T1APOKCUIIB.

HissnbHICHUIT KOMIIOHEHT

PO3pi3HA€E PO3UNHHI I HEPO3UYUHHI OCHOBH;

®i3nuHi BIACTHBOCTI OCHOB. XiMid-
Hl BJIACTUBOCTI JIYTIB: JIisl HA 1H/IH-
KaTOpH, B3a€EMOJIiS 3 KHCIOTAMH,
KHUCJIOTHUMH OKCHJIAMHM, COJISIMU.
XiMi4YHI BJIaCTUBOCTI HEpPO3UMH-
HUX OCHOB: B3a€MOIISA 3 KHCIO-
TaMd Ta PO3KJIAJIaHHS BHACIIJOK
HarpiBaHHi. 3axoau  Oe3mekH

Po3paxynkoBi 3axaui

8. Po3paxyHKku 3a XiMIYHUMH DPIBHIHHIMH
Macu, 00’emMy, KUTbKOCTI PEUOBHUHH peareH-
TiB Ta MPOAYKTIB peaKiiiil.

JeMoHcTpanii

15. 3pa3ku OCHOB.

16. XiMiuHi BIaCTUBOCTI JIYTiB.

17. [loOyBaHHa ¥ XiMiYHI BJIACTHBOCTI He-
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cknaoae XiMmidHi  QopMylId OCHOB, aM(OTEpHHUX
T1APOKCH/IIB, PIBHSHHS PEaKIIii, SKi XapaKTepUu3yrTh
XIMiUHI BJACTUBOCTI JyTiB, HEPO3YHMHHHUX OCHOB,
aM(pOTEepHUX TAPOKCUIIB,;

nopieHIO€E 3a XIMIYHUMH BIJIACTUBOCTSIMH OCHOBHI,
KHCJIOTHI Ta aM(OTEPHI OKCUIM, IYTU U HEPO3UYUHHI
OCHOBU;

KJlacughikye HeopraHiuHi CIIONYKH 3a KJIaCaMU;
Xapaxmepu3ye TOHATTA aMPOTEepHOCTI, Pi3uyHI Ta Xi-
MIYHI BJJACTUBOCTI OCHOB, aM()OTEPHHUX T1IPOKCHU/IIB;
00uucnioe 3a PIBHAHHAMHU XIMIYHUX PEaKIiid Macy,
KUIBKICTh pEYOBMHHM Ta 00’eM razy (H.y.) 3a
BIJIOMOI0O MAacOI0, KUIBKICTIO PEYOBHHH, 00’ €My
OTHOTO 3 pEeareHTiB 4Yd NPOAYKTIB peakiii,
o0uparo4n Ta OOIPYHTOBYIOUH CIIOCIO pO3B’sI3aHHS;
6UKOPUCMOBYE CYYACHY YKPAiHCBKY HOMEHKIIATYpy
OCHOBHHUX KJIaciB HEOpPTaHIYHHUX CIIONYK; TaOIHUIO
PO3YMHHOCT1 KUCJIOT, OCHOB Ta COJEH AJsl CKIIaJaHHs
PIBHSIHb XIMIYHMX peakilii; 1HAUKATOPU ISl BUSIB-
JICHHS JIYTIB;

NJIAHYE EKCTIEPUMEHT, MMPOBOAUTH HOTO, OMUCYE CIIO-
CTepeKEeHHS, POOUTH BUCHOBKH;

oompumyemuca 3a00KHUX 3aX0/1B TiJ] 9ac poOOTH
3 Jyramu.

inHicHMii KOMIIOHEHT

00TPYHmMOGY€ 3aJSKHICTh MIXK CKJIaJIOM, BIaCTUBOC-
TSMH Ta 3aCTOCYBAaHHSIM HEOPTaHIYHUX PCUOBHH;
OyinlO€ 3HAYCHHS HaWBaXJIMBIIIUX MPEICTaBHUKIB
OCHOBHUX KJIaCiB HEOPTaHIYHUX CIIOTYK

i1 9ac poOOTH 3 JIyTaMH.

XiMi4HI BIaCTHBOCTI aM(pOTEPHHUX
TIZPOKCUJIIB: B3a€EMOJis 3 KHCIIOTa-
MH, JIyraMu (y pO34uHi, IPU CIIJIaB-
JISTHHI)

PO3YMHHUX OCHOB.

18. JloBenenHss am(pOTEpPHOCTI ITUHK TiIPOK-
cHTy.

19. Tabnuiis PO3YMHHOCTI KHCJIOT, OCHOB,
amM(pOTEPHUX TIIPOKCHUJIIB 1 COJICH.
JlaGopartopHni xocaiau

3. Bzaemogis myriB 3 KHCIOTaMHU B PO3YHHI.
JomamHiil ekcriepuMeHT

1. lis Ha cik Oypska 4¥ 4epBOHOTOJIOBOL
KallyCTH JHUMOHHOTO COKY, OILTY, PO3UYHUHY
Xap4yoBOi COJIN, MIJIEHOTO PO3YHHY

I'pomaosmnceka 8ionosioanvrHicmo
Bukopucranns ocHoB. BrumiB Ha TOBKIIIA.

Hackpizui 3micmogi ninii
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300pos’s i beznexa

3axonu Ge3reku mijg yac poOOTH 3 JTyramu.
Exonociuna 6esnexa i cmanuii po3eumox
besnedne moBOKEHHSI 3 pEYOBUHAMM.
Ilionpuemnugicms i pinancosa epamommuicmeo

Po3B’A3yBaHHS PO3paxyHKOBHX 3aJay 3a PIBHSHHSAMU peakilii

Tema 10. OcHoBHi KkJacu Heopra”iyHux cnoJuayk. Coui

Y4yeHnb/yueHUUs

3HAHHEBUH KOMIIOHEHT

HA3UeA€ CEPEeiHI COJi 32 Cy4aCHOI HAyKOBOI yKpa-
THCBKOIO HOMEHKJIATYPOIO;

HA600UmMb NPUKIAOU CEPEITHIX COJICH.

JistibHiCHUH KOMIIOHEHT

PO3PI3HAE CEPEIHI COJTi;

onucye TOMUPEHICTh MPEICTABHUKIB OCHOBHUX KIIa-
CiB HEOpraHIYHUX CIOIYK Y IPUPO;

cKknadae  XiMiuyHI  QOpMYyIM  CepelHIX  COJeH;
PIBHAHHSA peakuUid, $KI XapaKTepu3ylTh XIMIUHI
BJIACTMBOCTI CEPEHIX COJIEH;

Kacughikye HeopraHiuHi CIIOJIYKH 3a KJIacaMH;
xapakmepu3sye (i3uyHi Ta XiIMIYHI BIACTHBOCTI
COJIEH;

YCMAHOGI0€ TEHETUYHI 3B ’SA3KM MDK IPOCTUMHU
Ta CKJIAJHUMU PEYOBHMHAMH, OCHOBHMMH KJIACAMH
HEOPraHiYHUX CIIOJYK;

00uucnioe 3a PIBHAHHAMU XIMIYHHX peakiiid macy,
KUIBKICTh pPEYOBMHM Ta 00’eM razy (H.y.) 3a
BIJIOMOIO MacoOl, KUIBKICTIO pEYOBUHH, 00’ eMy
OJHOTO 3 peareHTiB YW MPOAYKTIB peakuii,
o0Ouparo4u Ta OOIPYHTOBYIOUH CIIOCIO pO3B’S3aHHS;
6UKOPUCMOBYE CYYaCHY YKpPAiHCbKYy HOMEHKJIATypy
OCHOBHHUX KJIaCiB HEOPTaHIYHUX CIOJYK; TaOJHUIIO0

®Di3UYHI BIACTHBOCTI CEPEIHIX CO-
ned. XiMiuHI BJIACTHUBOCTI cepel-
HIX COJIEH: B3a€MOIIs 3 METAIaMH,
KHCIIOTAMH, JIyTaMH, IHIIUMH CO-
JISIMH.

I'enernuni 3B S13KM MK OCHOBHUMH
KJIacCaMH HEOPTaHIYHUX CIOJTYK.
[NommpeHicTh y NpUPOIi Ta BUKO-
PUCTaHHS OKCHUJIB, KUCIIOT, OCHOB
1 cepenHix coneil. BnnmuB Ha 10-
BKIJUISI Ta 37I0POB’ S JIIOAUHU

Po3paxynkoBi 3axayi

9. Po3paxyHku 3a XIMIYHUMH DPIBHSIHHIMH
MacH, 00’eMy, KUIBKOCTI pPEYOBHHHU pea-
TeHTIB Ta MPOAYKTIB PEaKIii.
Jdemoncrpauii

20. Tabnuiss pO3YMHHOCTI KHUCJIOT, OCHOB,
amM(OTEepHUX TiAPOKCHUIIB 1 COJICH.

21. 3pa3ku coneii.

22. XiMiuH1 BIaCTUBOCTI COJIEH.

23. B3aemoiss KanbIliii OKCHAY 3 BOJOIO,
JOCTIKEHHsT JO0OyTOr0 pPO3YMHY 1HAMKA-
TOPOM, TIPONYCKAHHS BYTJICKUCIIOTO Ta3y
B PO3YHH, 110 YTBOPUBCA.

JlaboparopHi nocsian

4. B3aemo/1isi METaIB 13 COJIIMH Y BOJTHOMY
PO34MHI.

5. B3aemogist coneit 3 nIyraMud y BOJHOMY
PO3YHHI.

6. Peakiiis 0OMiHY MK COJIIMH B PO3YHHI.
7. Po3B’s13yBaHHSl €KCIEpUMEHTAJIbHOI 3a-
Jladi Ha IPUKIIaJl peakiii oOMiHYy.
IIpakTnyni podoTn

2. Jlocni/pkeHHsT  BIIACTUBOCTEH  OCHOBHHUX
KJIaCiB HEOPTaHIYHUX CITOTYK.

3. Po3B’s13yBaHHS eKCIEPUMEHTATLHUX 33/1a4.
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PO3YMHHOCT1 KUCJIOT, OCHOB Ta COJIEH I CKJIaJaHHs
PIBHSIHB XIMIYHUX PEaKIIii;

RaHy€ eKCTICPUMEHT, IPOBOIUTH HOTO, OMHUCYE CIIO-
CTepEeKCHHS, POOUTHh BUCHOBKH;

npozHo3ye niepedir XiMIYHUX PeakIlid coiei 3 Mera-
J1laMH, BUKOPUCTOBYIOUH PsAJT aKTUBHOCTI METAIB;
P036’A3y€  EKCIIEPUMEHTANbHI 3a7adi, OOuparun
i1 OOTPYHTOBYIOUH CIIOCIO O3B’ sSI3aHHS.

HinHicHMiI KOMIIOHEHT

00TpYyHmMOGy€ 3alIeKHICTh MK CKJIAJJOM, BIIACTUBOC-
TSMH Ta 3aCTOCYBaHHSIM HEOPTaHIYHUX PEYOBUH;
OUiHIOE 3HAYCHHS HAWBaXIIMBIINIMX TPEICTABHUKIB
OCHOBHUX KJIaCiB HEOPTraHIYHUX CIOIYK;

6UCI06/110€ CYJDKEHHS TIPO 3HAYEHHS XIMIYHOTO
€KCIIEPUMEHTY SIK crocoOy HaOyTTs HOBUX 3HAaHb;
BIUIMB PEYOBHH HA HAaBKOJMIIHE CEPEIOBUINE
Ta 3740pOB’sl JIIOAMHU; BIUIMB MAiISUIBHOCTI JIFOJUHU
Ha CTaH JIOBKUIIA i OXOPOHY BiJl 3a0py/THEHb

HapuaJjbHi npoexkTu

7. Heopraniuni pEYOBUHHU —
MPEICTaBHUKH OCHOBHUX KJIaciB
y OyIiBHUITBI i IOOYTI.

8. XimMiyHM# cKiIaJ 1 BUKOPHCTaHHS MiHe-
pais.

9. BluiiB XiMIYHHX CIIOJIyK Ha JIOBKIUJUISA
Ta 3/I0pOB’ s JIIOJIUHU

I'pomaosnceka sionosioanvrHicmo

Bukopucranss cepeasix coseil. Biius Ha JOBKULIA.
Exonociuna 6e3nexa i cmanuii po36umox

be3sneune noBOKEHHS 3 pEeYOBUHAMM.

Iionpuemnugicmo i ghinancosa epamommicms
Po3B’s3yBaHHS pO3paxyHKOBHX 33724 32 PIBHSHHSIMU peaKIIii

Hackpizni 3micmogi ninii

[TomupenicTh y npupoAl Ta BUKOPUCTAHHS OKCUIIB, KUCIIOT, OCHOB 1 cepe/iHiX cojeil. BiuB Ha 1OBKULIS.

8 PE3EPB HACY

OpienToBHi 00°€xkTH ekcKkypciil. Kpae3HaBumnii 1 MiHepanoriyHuii My3ei.
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9 kJac
XIMIA

(70 z00un, 2 200unu na musicoens)

KinbkicTh . . . - . 3MiCT HABYAJIBHOIO
OuikyBaHi pe3y1bTaTH HABYAJIbHO-MI3HABAJIbHOI AislJILHOCTI . IIpakTyHa yacTuHa
TOAUH MaTepiany
3 IloBTOpeHHs! HAlBAXKIMBIIINX NUTAHb KYpPCY XiMil 8 kiaacy
YdeHb/yueHust XimiyHuii 3B’s30Kk 1 OyzmoBa
3HAHHEBU KOMIIOHEHT PEUOBHHH.
HagoOumsv npuknadou Ha3B 1 (GopMyn pedyoBHH, IO HanexaTh | CKiaa 1 BIACTUBOCTI OCHOBHUX
JI0 OCHOBHHX KJIACiB HEOPTaHIYHUX CIIOTYK. KJIaCiB HEOPTaHIYHHUX CITOJYK.
JisuIbHICHUI KOMIIOHEHT Po3B’sA3yBaHHA 3a1a4
Kaacughikye HeopraHivHi CIIOJIYKY;
nOpieHIOE CKIIAJl 1 BIACTHBOCTI HEOPTaHIYHUX CIHONYK PI3HHX
KJIaciB; BJIACTHBOCTI PEUYOBHH aTOMHOI, MOJIEKYJISIPHOI Ta HOHHOI
OynoBH;
Xapakmepu3ye MOHHUM 1 KOBAJECHTHUN XIMIYHI 3B’SI3KH; XIMIYHI
BJIACTUBOCTI OCHOBHMX KJIACiB HEOPraHIUHUX CIOIYK;
pO3B’sI3y€ TUIIOBI 3a/adi.
HinnicHMi KOMIIOHEHT
00TpyHmMogy€e 3aJIeXKHICTh BJIACTUBOCTEM PEYOBMH BiA IXHIX
cKiany i OynoBH
15 Tema 1. Po3uunu

Y4enb/y4yeHuns

3HAHHEBUH KOMIIOHEHT

HaAgOOUmMsv NPuUKIAOU KOJOIAHUX Ta ICTUHHUX PO3UYUHIB, PO3-
YMHHUKIB, CYCIEH31H, €MyIIbCiii, aepo30JiiB, €JIEeKTPOJITIB 1 He-
€JIEKTPOJIITIB, CUJIBHUX 1 CITAOKUX €JIEKTPOJITIB, KPUCTAIOTIIPATIB;
ROACHIOE BIUIMB PI3HUX YWHHUKIB HA PO3YMHHICTH PEYOBUH;
YTBOPEHHSI BOJHEBOTO 3B’SI3KY; CYThb IPOLECY €IEKTPOJIITHUYHOL
mucorarii.

JisiyIbHICHUIT KOMIIOHEHT

PO3pi3HAE KOMIIOHEHTH pPO3YMHY, HAcH4YeHI W HEHacW4eHi
PO3UMHM, KATIOHM W aHIOHH, EJIEKTPOJITH H HEeeIeKTPOJiTH,
CHIBHI W cialki enekTponitT; pH JyXKHOro, KHCIOTO Ta

[ToHATTS PO MCTIEPCHI CUCTEMH.
Konoigni Ta iCTUHHI PO3YMHMU.
Cycnensii, emynbcii, aepo30i.

BynoBa Monekynu BOJM, MOHATTS
PO BOAHEBUH 3B’s130K. Po3unH-
HICTb PEYOBHH, ii 3aJIEXKHICTb
BiJl pi3HUX YMHHUKIB. Hacudeni
i HEHACW4YeHl, KOHIICHTPOBaHI
i po3BenieHi po3umHu. TeruioBi
SBUILA, M0 CYIPOBOJKYIOTh
pO3YMHEHHsI pe4oBUH. Po3um-
HEHHS SIK (PI3UKO-XIMIYHUH TIPO-

Po3paxynkoBi 3agaui

1. Po3B’si3yBaHHs 3ajau 3a piB-
HSHHSMU pPEakLiii 3 BHUKOpHC-
TaHHSM pO3YHMHIB 3 TIE€BHOIO
MacOBOIO YaCTKOI PO3YMHEHOI
PEUYOBUHU.

JeMoHcTpamii

1. Temnosi sBuIa 1mig d4ac
PO34YMHEHHS (PO3UYMHEHHS aMO-
HIi HiTpaTy W 0€3BOJHOTO
KaJbI[ii XJTOPUAY y BOJI).

2. JlocmpkeHHST  PEYOBMH — Ta
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HEHUTPaAJIbHOI'O CEPEIOBUILIA;

ORuUCy€ PO3UYMHEHHS PEUYOBHUH y BOAI K (Pi3MKO-XIMIYHE SBHIIIC;
SKICHY pEaKIlil0 Ha XJOPHI-IOHW; BHUSBJICHHS B PO3UMHI
TiIPOKCHI-10HIB Ta HOHIB ['iporeny; sBUIIE Tiapoizy;

cKnadace PIBHAHHS ENEKTPONITUYHOI AMCOLialii JIyriB, KHUCIOT,
COJICH, PIBHSIHHS peakiliii OOMiHY B ITOBHIM Ta CKOPOYEHIN HOHHIN
dopmax; piBHSHHS SKICHUX peakiiii Ha XJIOPUA-IOHH B MOJIEKY-
JSpHiK Ta HOHHIN dopmax;

P036°a3y€ EKCIepUMEHTAlbHI 3ajadi, oOupaioyu i oOrpyHTO-
BYIOUH CIIOCIO PO3B’sI3aHHS;

obuucnoe macy, 00’e€M, KUIBKICTb PEUOBHHM 32 PIBHSIHHSIMH
peaKiiif 3 BUKOPUCTAaHHSIM PO3YUHIB 3 HIEBHOIO MAaCOBOK) YACTKOIO
PO3UMHEHOI PEYOBMHM (TAKOX 33 YYacCTIO KPHUCTAJOTiIpariB),
oOuparoun i OOIpyHTOBYIOUM CHOCIO pO3B’SA3aHHS;, PO3B’A3y€
3aadi, BHKOPHCTOBYIOYH KOE(IIIEHT PO3YMHHOCTI, CTYIIHb
JHCOIialii;

Xapaxkmepu3ye eISKTPOIIITH 3a CTYIICHEM JIUCOIIIAIi;

6U3HAYAE XAPAKTEP CepelOBUILA 3a 3HaUeHHIM pH;

npoeooums peaxuii M po3dyMHAMHU €JIEKTPOIIITIB 3 ypaXyBaHHAM
YMOB iXHBOTO Hepediry; sKicHI peakiii Ha kapOoHaT-, cyabdar-,
XJIOpU]I-10HH;

6UA6/1A€ B PO3UMHI T'JIPOKCUA-10HU Ta HoHHU ['iiporeny;
euKopucmogye 3HaueHHS pH 1 XapakTepUCTUKH KUCIOTHOTO
YU JTY>KHOTO CE€peIOBUIIIA.

HinHicHuii KOMIOHEHT

00rpynmogye miepeOir peaxiid MK eNeKTPONiTaMU y BOJHUX
pO3UYNHAX;

ouyinwoe BaxuuBicTh PH pO3UMHIB AN BU3HAYEHHS SKOCTI
XapyoBOi, KOCMETHYHOI MPOIYKIIii TOLIO;

8UCNI06TIIOC  CYOXCEeHHA TPO 3HAYCHHA PO3UYMHIB Yy TNPUPOJI
Ta )KUTTI JIIOAWHW; TIPO 3aCTOCYBAaHHS 3HaHb IIOJO BHSBICHHS
JesIKUX HOHIB; PO pOJIb €KCIIEPUMEHTY B HayIli

nec. [IoHATTS po KpUCTAaIoria-
paru.

Enextponmitnyna  aucomiaris.
Enextponiti ¥ HEENEKTPOIITH.
Enexrpomituana JUCOLTIAITiS

KHCIIOT, OCHOB, COJICH y BOAHUX
pozuuHax. CTymiHb €JNeKTpOJIi-

Ttnugol  gucordamii.  CuipHI
i cmadKi eJeKTPOITITH.
ITowarrs npo pH po3uuny

(0e3 MaTeMaTUYHUX PpO3paxyH-
kiB). 3HauenHs pH nans xapak-
TEPUCTUKHU KUCIIOTHOTO UM JIYK-
HOrO cepenoBuma. ['iapomi3
coneit (ormsamoBo). Peakii o6-
MiHYy MDK pO3YMHAMH  €JeK-
TPOJNITIB, YMOBH iX mepeodiry.
[loHHO-MONeKyNApHi  PiBHAHHS
XIMIYHHMX pEaKIIiil.

BusiBneHHs B pO3uYMHI TiJIpOK-
cua-ioHIiB Ta HoHiB [igporeny.
SkicHi peakuii Ha JIeski HOHH.
3acToCcyBaHHs AKICHUX peaKiiil

iXHIX BOJHUX pO3YHMHIB Ha
CICKTPUUHY TIPOBITHICTh
(KpUCTaMIYHUIA HATPil XJIOPHI,
JTUCTUIbOBAHA BOJA, PO3YHH
HaTpii XJIOpULY,
KPUCTATIYHUI I[yKOp, PO3YMH
LYKPY, XJIOPUIHA KUCIIOTA).

3. Peakrii oOMiHy MiX elek-

TpOJiTaMu y BOJHUX
pO3UNHAX.

JlabopaTopHi xocJian

1. BusiBnenns HOHIB
[igporeny Ta ripoKcua-ioHIB y
PO3YHHAX.

2. VYcraHoBiIeHHS
npuOiM3HOro 3HavyeHHs pH
BOIM,  JYXHHX 1 KHCIHX

PO3UMHIB (HATpii TiAPOKCULY,
XJIOPUIHOT KHUCJIOTH) 3a
JIOTIOMOT'0I0  YHIBEPCAJIBHOTO
IHIUKaTOpa.

3. Hocnimxenuss pH po3unHiB
coJen.

4. NocnimkenHs pH xapuoBoi
Ta KOCMETUYHOT IPOTYKITIi.

5. Peaknii oOMiHy MiX eJeK-

TpOJITaMHU y BOJHUX
pO3UMHAX, 110
CYTIPOBOIKYIOThCS BUIIA-

JAHHSM Ocay.
6. Peakmii oOMiHY MiX elek-

TpOJiTaMI y BOJIHUX
pPO3YHHAX, 10
CYNPOBOKYIOThCS BU/II-

JICHHAM Trasy.
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7. Peakuii oOMiHY MiX elek-

TpOJIiTaMHU y BOJHUX
pO34YMHAaXx, 110
CYNPOBOIKYIOThCSA YTBO-

PEHHSM BOJIH.

8. BusBnenns  xJ0pua-10HIB
y PO3UHHI.

9. BusBnenns cynabdar-ioHIB
y PO3UHHI.

10. BusiBieHHs1 kapOOHaT-10HIB
y PO3UUHI.

IpaxkTu4yni podoTn

1. Peaknii ioHHOTO OOMIHY
MIXK €JIEKTPOJIITaMU y BOJHUX
pPO3UYMHAX.

2. Po3B’s3yBaHHs
eKCTIEpUMEHTAIBHUX 3a]1a4.
JloMalHii eKCepuMeHT

1. BUrotoBneHHs:  KOJIOITHUX
PO34HHIB (Kele, KUCLTh TOIIO).
HaBuauabHni npoekTn

1. EnexTponiTd B Cy4YacHUX
aKyMYyJIsITOpax.

2. BupontyBaHHs KpuUCTalliB Cco-
JIEH.

3. BUroTOBIEHHA PO3YMHIB
JUIS  HaJaHHA  JOMEIWYHOI
JIOTIOMOT .

4. Nocnimxenns pH rpyHTIB
CBOE€1 MICIIEBOCTI.

5. JlocmikeHHsT BIUIMBY KHC-
JIOTHOCTI ¥ JIy’KHOCTI TIPYHTIB
Ha PO3BUTOK POCIIHH.

6. Hocmimkenns pH  artmo-
chepHUX oOmagiB Ta iXHBOTO
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BIUIMBY Ha pi3HI Marepiaiu
B JOBKLJLIIL.

7. JIoCHiDKEHHST  TPUPOTHUX
00’€KTIB SIK KHMCJIOTHO-OCHOB-
HUX 1HJIUKATOPIB.

8. Hocmimxkenuss pH cepemno-
BUI]A MiHEPAIbHUX BOJ YK-
painu

Hackpizni 3micmogi ninii

I'pomaosnceka sionosioanvHicms
[TousTTs IO CycrneHsii, eMynbcii, aepo30ti.
Po3B’a3yBaHHs po3paxyHKOBHX 3ajay 3a LI€I0 TEMOIO.
300pos’s i bezneka
Po3B’s13yBaHHs pO3paxyHKOBUX 3a/ay 3a LI€I0 TEMOIO.
[TonsTTS MIpO Cycnensii, eMynbcii, aepo3oii. Konoigni Ta icTHHHI po34nHH.
be3neune NOBOKEHHS 3 pEUOBUHAMM.
EnexTponitu i HEeJIEKTPOJIITH.
ITonsarrs po pH po3unny.
Exonociuna 6e3nexa i cmanuti pozeumox
Po3B’s13yBaHHs pOo3paxyHKOBUX 3a7a4y 3a LI€I0 TEMOIO.
ITonsarrs nmpo pH po3unny.
3acTOCYBaHHS SIKICHUX PEaKIIiid.
ITlionpuemnusicmo i pinancosa epamomuicmeo
Po3B’s13yBaHHs pOo3paxyHKOBHX 3a7ay 3a LI€I0 TEMOIO.

yB PO3paxyH A I
Po3unHHICTH pe4OBHUH.
Enextponitu i HEENEKTPOIITH.
TemnoBi sBUIIIA, 110 CYNPOBOKYIOTh POZYMHEHHS PEYOBHUH.
ITonsatrs mpo pH po3unny.
3acToCyBaHHs AKICHUX peaKIiil

12

Tema 2. XimiuHi peakuii

Y4yenb/yueHuus

3HaAHHEBUI KOMIIOHEHT

3Ha€ i po3ymie CyTb TIOHATH: XIMIYHA pEaKIlis, CTYIiHb
OKHCHEHHS, OKHCHHMK, BIJHOBHHMK, TIPOIIECH OKHCHEHHS U
BIJIHOBJICHHS, TEIUIOBHM e(ekT peakilii, o0OpOTHICTh peaKilii,
MIBUJKICTH XIMIYHO1 peaKilii;

CKJIaJIOM
IPOAYKTIB
CIIOJTyYCHHH,

Knacudikarrist
peakmiii  3a

XIMIYHHX
KUTBKICTIO |
peareHTiB Ta
peakuiii:  peaxuii
po3KIany,

3aMilIeHHs, OOMIHY.

JeMoHcTpamii
4. Peakuii po3kiagy, CHONY-
YeHHsI, 3aMillleHHs, OOMiHY,

€K30- Ta eHJO0TEePMIUHI PeaKIii.
5. BayieXKHICTh MIBUAKOCTI peak-
i metamB (IIMHK, MarHiu,
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HA6oOUmMb NPUKIAOU OCHOBHUX THUIIIB XIMIYHUX pPEaKIii;
BITHOBHHKIB 1 OKMCHUKIB.
JissabHiCHUHA KOMIIOHEHT
6u3HAYaA€ CTYICHI OKHCHEHHS €JIEMEHTIB Y CIIOJyKax 3a iXHIMH
bopmynamu;
PO3pi3HAE peaKilii CIONy4YeHHs, 3aMIlIeHHS, OOMIHY, PO3KIamy;
OKHMCHO-BIJIHOBHI Ta peakiii 0e3 3MiHU CTYIEHsI OKUCHEHHS; €K30-
Ta €HJ0TEepMiuHi, 000pOTHI i HEOOOPOTHI peakxilii; OKUCHUKH
BIJIHOBHHMKH; BJICHTHICTb 1 CTYIiHb OKUCHECHHSI €JICMCHTA;
cKknadae XiMiuHi GopMynu OIHApHUX CHOJYK 3a CTYHNEHSIMU
OKHCHEHHSI €JIEMEHTIB; PIBHAHHS HAWMPOCTIIINX OKHUCHO-BIAHOB-
HUX peaklii Ha OCHOBI EJIEKTPOHHOro OanaHcy, TePMOXIMIYHI
PIBHSIHHS; PIBHSHHS 00OPOTHUX 1 HEOOOPOTHHUX PEaKIIii;
Kaacughikye peaxiiii 3a pi3HUMH O3HAKAMU;
Xapakmepu3ye TPOLECH OKHCHEHHS, BITHOBJICHHS, CIIONyYCHHS,
po3KIIay, 3aMileHHs, 0OMiHY; BIUIMB PI3HUX YAHHHUKIB HA IIBH/I-
KiCTh XIMIYHUX peaxIiii; 3MiIIeHHsI PIBHOBAarM OOOPOTHUX peak-
1[I, pOJIb OKUCHO-BIIHOBHUX IPOIIECIB y JTOBKIJLITI;
00mpuUMy€emusca NPaBUII BUKOPUCTAHHS MOOYTOBUX XIMIKATIB.
HinnicHMi KOMIIOHEHT
00rpynmogye TpolecH OKHCHEHHS W BIAHOBJIEHHS 3 MOTJISY
€JIEKTPOHHOI OYZ0BU aTOMIB;
BUCTI06/II0€ CYOXHCEHHA TIPO 3HAUCHHS XIMIYHUX peakilii Ta 3HaHb
PO HUX Y MPHUPO/Ii, IPOMHUCIOBOCTI, MOOYTI

CrtyniHb OKMCHEHHs. Bu3HaueH-
HSl CTYNCHSI OKUCHEHHS eJIEeMEH-
Ta 3a XIMIYHOIO (opmyJ010
cnonyku. Cknaganus Gopmyiu
CHOJYKH 3a BIJIOMHMH CTyIIe-
HSMU OKHUCHECHHSI €JIEMCHTIB.
OxucHO-BiAHOBHI peakirii. [Ipo-
[[EC OKUCHCHHSI, BiJIHOBJICHHSI,
OKHCHUKH, BITHOBHUKH.
CkinagaHHsi piBHSHb OKHCHO-
BIJIHOBHHMX PEaKIIii.

3HaueHHS  OKHUCHO-BIAHOBHHUX
MPOLECIB Yy KUTTI JIIOJUHH,
OPUPOJI i TEXHII.
Ex3oTepmiuni # eHIOTEpMiuHi
peakiii. TepMoxiMiuHE PiBHSH-
Hi. Po3paxyHKW 3a TepMmoxi-
MIYHUMU PIBHSAHHSIMH.
O6opoTHi i HE0OOpOTHI
peaxitii. [Tpunnun Jle [larensbe.
[IBuakicTh XIMIYHOI peakiiii,
3aJe)KHICTh IIBUIKOCTI peakiii
BiJl pi3HUX YMHHHKIB

3aJ1i30) 3 XJIOPUAHOK KHCJIIO-
TOIO BiJI aKTUBHOCTI METaIy.
JlaGoparopHi gocsian

11. BruiuB KOHIIEHTpAIIii 1 TeM-
nepaTypyu Ha IIBUAKICTH peakx-
[ii MUHKY 3 XJIOPHUIHOK KHC-
JIOTOIO.

IIpakTuuHi po6oTn

3. BrumB  pi3HUX  YMHHUKIB
Ha MIBUJKICTh XIMIYHHX pPeakK-
.

HaBuajbHi npoexkTu

9. EngorepmiuHi  peakmii Ha
CITykO01 JTFOAWHI.

10. Ex3orepmiuni  peakiii B
SKUTTEISUILHOCTI JKUBUX
Oprani3MiB

Hackpizni 3micmogi ninii

I'pomaosanceka sionosioanvricms

3HaueHHS! OKMCHO-BITHOBHUX MPOIECIB Y )KUTTI JIOAUHH, TPUPOJL H TEXHILIL.
300pos’sa i bezneka. Exonociuna 6esnexa i cmanuii pozeumox. Ilionpuemnugicms i (pinancosa epamomuicms
3Ha4YeHHs1 OKMCHO-B1THOBHUX IPOLIECIB Y KUTTI JIOJAUHU, IPUPOJI M TEXHIII.

Ex30TepMmiuHi Ta €HAOTEpMIUHI peakilii.
O060poTHI it HEOOOPOTHI peaKiii.
[IBUIKICTh XIMIYHOI peaKIlii
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Tema 3. IlouaTKoBi NOHATTS NMPO OPraHiuHi CNOJIYKH

Ydenb/yueHuus

3HaHHEBUH KOMIIOHEHT

3HAE i po3ymi€e CYTh TIOHITH TOMOJIOT, TOMOJIOTsI, 130Mepist; O
OpPTraHiYHUX PEYOBHH 3a SKICHUM CKJIQJIOM Ha BYTJIEBOJHI, OKCH-

Oco061MBOCTI OPraHiYHUX CIIO-
ayk (TOpIBHSHO 3 HEOpraHiy-
HUMHU). Enementu-
OpraHOreHH.

Po3paxynkoBi 3agaui

2. O0uncienuss 00’€MHUX Bifg-
HOIIEHL Ta3iB 3a XIMIYHHUMH
PIBHSIHHSIMU; 3HAXOIKEHHS
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T€HOBMICHI Ta HITPOT€HOBMICHI CIIOJIYKH;

Ha3ueae CIeMECHTH-OPTaHOTCHHU, HAWBAKJIUBIIII OPTaHivHI CIOJIY-
KH (MEeTaH 1 Mmepii 1ecAaTb HOro roMoJIOriB, €TeH, €THH, METaHO,
€TaHOoJ, TJIIEpPOoJ, eTaHOBA KUCIIOTA, TIIOKO03a, caxapo3a, KpPoxX-
MaJb, IETI0J03a, CTEapUHOBA, MaJIbMITHHOBA, OJICTHOBA,
amiHOeTa-

ByraeBoani

I'omonoris. Metan sk mpen-
CTaBHUK HAaCUYEHUX BYIJIEBOJI-
HiB. ['oMonoru merany (mepui
JecaTh), iXHI MOJIEKYJSpHI

i CTpYKTYpHi (hOpMYITH Ta HA3BH.

(hopmys opraHiyHUX PEUYOBHH 32
3arajibHOIO bopmyIoro
TOMOJIOTIYHOTO psAy Ta 3a
MAacCOBHMH YacTKaMH EJIEMEHTIB;
PO3paxyHKH 3a TePMOXIMIYHHUMH
PIBHSHHSMU

HOBa KHUCJIOTH), MpoCTimn i3oMepu 3a HomeHKiaTyporo |IUPAC,
OCHOBHI IPOJYKTHU MEPETOHKH HAPTH;

HABOOUmMb NPUKIAOU TOMOJIOTIB METAaHY; IPUPOIHUX 1 CHHTETHY-
HUX PEYOBUH, CIIUPTiB, KAPOOHOBHUX KUCIIOT, )KUPIB, BYIJIEBOIIB;
RnOACHIOE PEaKllii TOPIHHS OPraHiYHUX PEYOBHH, 3aMIICHHS IS
MeTaHy, NPUETHAHHS JJIsl €TeHy W eTHHY; JesiKi XiMi4HI BIac-
TUBOCTI €TaHOBOI KUCJIOTH; CYTh MPOLIECY NEPETOHKU HAPTH.
JMissabHiCHUHA KOMIIOHEHT

cKadae MOJIEKYISPHI i CTPYKTYpHI (POpMyITH METaHy Ta MEepIINX
JIecATH Horo romMosoriB Ta ix i30MepiB, €TeHYy, €TUHY, METaHOIY,
€TaHoJly, TJILEepOoy, €TaHOBOI Ta aMIHOETaHOBOI KHCIIOT; MoJe-
KyJsIpH1 (DOpMYNH TIIOKO3HM, Caxapo3H, KPOXMaJlo, IEI0JIO3H;
PIBHSIHHSI peakuiil TopiHHsS (MeTaHy, €TeHy ¥ e€THHY, METaHOJYy,
€TaHoJy), 3aMIIlleHHs JUIs aJKaHIB (XJIOpYBaHHs), NMpHETHAHHS
JUIsl €TeHy W eTUHY (TaJIoreHyBaHHS, T1JIpyBaHHs), €TAHOBOI KHC-
J0TH (eNeKTPOIITHYHA AUCOLIAIls, B3aEMOIIS 3 MeTallaMu, JIyra-
MU, COJISIMH); 3arajibHy CXeMy MoJiMepu3allii eTeHy,

PO3Ppi3HAE 3a CKIIAIOM METaH, €TeH, €TUH, METaHOJI, €TaHoII,
[JIILIEePOJI, ETAaHOBY KHUCIIOTY, BUILI KapOOHOBI KUCIIOTH, TIIIOKO3Y,
caxapo3y, Kpoxmallb, LIeII0JI03y, MUJIO, IPUPOIHI I
riIporeHi3oBaHi, TBAPUHHI H POCIMHHI, TBEpAl U PiJKi KHUPH,
O1IKH, MOJIIETUIICH, TPUPOJIHI 1 IITYUYH1 )KUPH;

nopienIo€ OpPraHiuH1 i HEOPraHiuHI PEYOBHHM, KPOXMAJb 1 IIEITI0-
7103y, CKJIaJl TOMOJIOTIB METaHy, HAaCUUeHl i HeHaCHYeH1 BYTJIEBO/IHI;
Xxapakmepu3ye ckiajn, (i3uyHl BIACTUBOCTI METaHy Ta HOTO
TOMOJIOTIB, €TeHY, €THHY, €TaHOINy, TIIIEePOIy, €TaHOBOI KHCIIOTH,
JKHUPIB, TJIIOKO3U, Caxapo3H, KPOXMAali, IET0JI03H, OUIKIB,
HOJIIEeTUIICHY;

6U3HAauac€ TOCITITHAM IUIIXOM HEHACHYCHI BYTJIEBOIHI, TIIIEPOT,
€TaHOBY KUCIJIOTY, INIIOKO3Y, KPOXMaJb;

SBuie 130mepii, HOMEHKIaTypa
IUPAC. ®i3uuHi BIacTUBOCTI
ankaHiB. XiMIYHI BJIaCTUBOCTI.
['opinHs ByrieBomHiB. Peakiis
3aMIIeHHsT ISl OpraHIvYHUX CIIO-
JyK Ha TMPHUKIAJI METHY Ta
HOro romMoJoris.

Eten (eTunen) i etuH (ameru-
JIeH) SIK TIPEICTAaBHUKH HEHA-
CHUYEHUX BYTJIEBOJIHIB.
MonekynsapHi ¥ CTPYKTYpHI
dbopmynu. Di3udHI BIACTHBOCTI.
Peakirist nmpuemHanHs IS eTe-
Hy ¥ eTuHy (TaJoreHyBaHHS,
TiApyBaHHs), peaKiis TOpiHHS.
SlkicH1 peakilii Ha HEHaCHYEHI

BYTJIEBO/IHI.
[ToHATTS PO MOTIMEPH Ha NPHK-
nami MOJIIETUIIEHY.

3acTocyBaHHS MOJIIETUIICHY.
OO6uncnends 00’€MHHUX BIJTHO-
IIeHb ra3iB.

[NommpeHHs BYIJIEBO/IHIB y TIPH-
poni. Ilpuponnuii ras, Hadra,
KaM’siHE BYTULIA — MPUPOIHI
Jokepena ByrieBoaHiB. Ilepe-
rouka HadTH. ByrneBoaHepa

CHUPOBHHA 5 OXOpOHA
TOBKLLIA. 3acTocyBaHHS
BYIJICBOJHIB.

3 Yy4acTIO OpraHiYHUX CHONYK.

JeMoHcTpanii

6. Monemni MOJICKYJ
ByrjeBoHIB (y Tomy uucii 3D-
HPOEKTYBaHH!).

7. TopinHs napadiny,
BU3HAYCHHS  HMOTO  SIKICHOTO
CKJIATy 3a IPOyKTaMH
3TOPSTHHSL.

8. OnepxaHHsl eTeHY (ETUHY)
Ta 3HEOAPBIIECHHS HoMHOT (OpOM-
HO1) BOJIH.

9. O3HaifomyieHHsT 31 3pa3Kamu
BUpPOOIB 13 mosieTuieHy. Buss-
JICHHSI BJIACTUBOCTEHN IOJIeTHIe-
HY: BiJHOIIIEHHS JI0 HarpiBaHHS,
PO3YMHIB KHCIIOT, JIYTiB.

10. Jlis eTaHOBOI KMUCJIOTH Ha 1H-
JTMKATOPH.

11. B3aemoqisi eTaHOBOi KHCIO-
TH 3 METallaMH, JIyTaMHu.
JlaGopaTtopHi xocaigu

12. Bzaemoist TIiinepoIry 3 Kyr-
pym(Il) rizpoxcugom.

13. B3aemogisi TIIOKO3HW 3 KYII-
pym(Il) rinpoxcunom.

14. BigHOIIIGHHS KPOXMAITIO JI0 BO-
71 (PO3YMHHICTb, YTBOPEHHS KJIEH-

crepy).
15. Bzaemopisi KpoxMaio 3 Ho-
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Po36’°a3y€ PO3paxXyHKOBI 3amadyi Ha OOYHCIIEHHS 00’ €MHUX
BIJIHOIICHb Ta3iB 3a XIMIYHMMH PIBHIHHSMH Ta IHIIUX paHIIIe
BUBYCHUX THIIIB Ha TPUKIAJAI OPraHIYHUX CHOIYK; 3HaXOIUTh
dbopMyn OpraHiYHUX PEYOBHH 32 3arajibHOK (POPMYIIO0 TOMO-
JIOT1YHOTO PSIIy Ta 32 MACOBHMH YaCTKAMH €JIEMEHTIB;
00ompumyemupca NpaBuil OE3MEYHOTO TIOBO/KCHHS 3 TOPIOYUMHU
pEYOBHHAMH, TOOYTOBUMH XiMiKaTaMH.

HinHicHUII KOMIIOHEHT

YC8I0OMNIIO€ 3HAUCHHS BYTJICBOJHEBOT CUPOBHUHH B CHEPIETHIN;
NPUPOJHUX 1 CHHTETUYHUX OPraHiuHUX CIIOJYK; MOpAJIbHY Ta CO-
[iaTbHY BIJIOBIIATBHICTh 32 HACHIJKH BXXWBAHHS AJTKOTOJIEHUX
HAIoiB; HEOOXiTHICTh 30€peKeHHS MOBKULIA s MaiOyTHIX
IOKOJIiHbB;

00IpyHMOGY€ POITb OPTAHIYHUX CITOJIYK Y KHUBIH TIPUPO/IL;

oyinlo€ 3ryOHy IO AJKOTONIO Ha 3/I0POB’S; BIUIMB INPOIYKTIB
CHUHTETUYHOI XiMii Ha HABKOJIMIIHE CEPEOBHIIC B pa3i Hempa-
BUJIBHOTO BUKOPHCTaHHS iX;

BUCII06II0€ CYOMHCEHHA TIOJ0 3HAYCHHS OPraHiYHUX PEUYOBHH
y CyCIIJIBHOMY T'OCHOJApCTBI, MOOYTI, XapuyBaHHI, OXOPOHIi 3710-
POB’S TOIIO; 3aXMCTy JOBKULISA BiJ CTIMKUX OpraHiuyHUX 3a0pyn-
HIOBaYiB

OxcureHoBmicHi
peYoOBUHH
[ToHATTS PO CHIUPTH.
MeTtaHon, eTaHod, TIIEpo:
MOJICKYJISIpHI ¥ CTPYKTYpHi
dhopmynH, Gi3UYHI BIaCTHBOCTI.
I'opinns eranoiny. SIkicHa pe-
aKIIis Ha TIIIEPOT.
OTpylHICTh METaHOJy W eTa-
HOJIy. 3ry0OHa JIisl aJIKOTrOJII0 Ha
OpraHi3M JIFOIMHH.

EtanoBa (onroBa) kucinora, ii
MOJIEKYJISIpHA ¥ CTPYKTYpHa
dopmynu, izuuHi BIacTUBOC-

opranivHi

Ti. Ximiuni BIIACTUBOCTI
€TaHOBOI KHCJIOTH:
CJICKTPOJIITHYHA  JUCOIIaIlis,
Jlis Ha THAUKATOPH, B3AEMOJIIS 3
MeTallaMy, JIyTaMH, COJISIMH.
3acTocyBaHHS €TaHOBOI
KUCIOTH. Bumi  kapOoHOBI1

KHUCJIOTH: CT€apUHOBA, MaJIbMi-
THHOBA, oJeiHOBa. Muiio, fioro
CKJIaj, MHIHA Jisl.

Kupu. Cxnan xupiB, Qpi3uyHi
BnactuBocti. [Ipupoani i ria-
poreHi3oBaHi »xupH. biomnoriu-
Ha pOJIb KUPIB.

ByrneBoau: rioko3a, caxapo-
3a, KpOXMaJlb, LIeroso3a. More-

IIOM.
IIpakTr4yHi podoTHn

4. BnactiBOCTI €TaHOBOI KUCIIOTH.
5. BusiBiieHHsI OpraHiyHUX CIIO-
JYK Y Xap4OBUX MPOTYKTaX.

JdoManHii ekcriepuMeHT

2. llopiBHAHHS MUHHOI Ji1 MuIa
Ta MPaJbHOTO MOPOIIKY BITUU3-
HSTHOTO BUPOOHUKA.

3. BusiBiieHHSI KpOXMaio B Xap-
YOBHX MPOTYKTaX.

HaBuaabHi npoekTH

11. BukopucTtanHs TOJIMEpiB:
€KOJIOTO-€KOHOMIYHUH aCIeKT.

12. AnprepHaTUBHI JoKepena
eHeprii.
13. Exorpodororis — Hayka

Ipo eKoJoriyHo Oe3nedHe xap-
YyBaHHS.

14. BurotoBneHHs
MWJIBHOI OCHOBH.
15. JlocmiKeHHsT XIMIYHOTO CKJIa-
Iy TKl.

16. XiMiuyHUH CKJIaJ KyBaJIbHHUX
T'YMOK.

17. Ximiunuii cknan 3aco0iB J10-
TISAY 32 POTOBOIO TIOPOYKHHU-
HOIO.

18. Jlpyre xuTTs nanepy.

MHJIa 3

KyasapHi  ¢opmymm,  ¢ismuni | 19. xepena opraHiuHOTO 3a-
BJIACTUBOCTI, TMOWIMPEHHS Il | OpyIHEHHS TepuTopli TpoMaau
YTBOPEHHS B npupoi. | (MikpopaioHy)

Kpoxmans 1 wemtonoza —

npupoaHi  mojiMepu.  SKicHi

peakuii Ha  TMIOKO3y W
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KpOXMaJlb. 3acToCcyBaHHS
BYIJICBOJIIB, iXHs OioJjioTiuHa
pOJIb.

HiTrporenoBmicHi opraniuni
PeYOBUHU

[ToHATTS PO aMIHOKHUCIIOTH.
binku sik 610710T14HI TTOTIMEPH.
Jenaryparis OutkiB. biomoriuna
pOJIb aMIHOKHCIIOT 1 OLIKIB.
3HaueHHs MPUPOTHUX 1 CUHTE-
TUYHUX OPTaHIYHHUX CIIOJNTYK.
3axXUCT MOBKULISA BiJ CTIHKHX
OpraHiuHUX 3a0pyIHIOBAUiB

Hackpizni 3micmosi ninii

I'pomaosnceka sionosioanvricms

3acToCcyBaHHS OpPraHIYHUX PEYOBHH.

OTpy#HICTh METAHOIY i eTaHOIYy.

3axuCT MOBKULIS Bil CTIHKUX OPraHIYHUX 3a0pyAHIOBAYiB.
300po6’s i besneka

be3neune NOBOKEHH 3 pEUOBUHAMM.

3ry0OHa Jis alKOoroIr0 Ha OpraHi3M JTIOIUHH.

[IpupoaHi i rizporeHizoBaH1 )KUPH.

Muito, fioro MuiiHa misl.

bionoriuHa posb KupiB, BYIJIEBOIB, aMIHOKHCIIOT 1 OUIKIB.
Exonociuna 6e3neka i cmanuti pozeumox

[TpuponHi it CHHTETUYHI OPTaHIYH1 PEYOBUHH.
ByrneBosnHeBa cupoBHHA i OXOpOHA JOBKIJUIS.

3axuCT TOBKULIS Bl CTINKUX OPraHIYHUX 3a0pyAHIOBAYiB.
ITionpuemnusicmo i pinancosa epamomuicmeo

[ToHSATTS PO MOJIIMEPH.

[TepepoOka HadTH.

Muiio, oro ckiam.

3acTocyBaHHS OpraHIYHUX PEYOBUH

Tema 4. Poab XiMil B JKMTTI CycniibCcTBa




Y4yenb/yueHu U

3HaAHHEBMI KOMIIOHEHT

Ha3ueae iMEHA BUJIATHUX BITYM3HIHUX YUCHUX-XIMIKiB; HaWBaXK-
JUBIII XIMIYHI BUpOOHMIITBA B YKpaiHi;

Ha800UmMb NPUKIAOU B3aEMO3B’SI3KIB MIXK PEUOBHHAMHU; 3aCTOCY-
BaHHS XIMIYHUX CIIONYK y PI3HHX rany3sx Ta B MOBCSIKICHHOMY
KUTTI.

JistyIbHICHUIT KOMIIOHEHT

Xapaxmepu3ye 3HAYCHHS XiMil B JKUTTI CYCIIUJIbCTBA, 30€pEKCHHI
JOBKIJUIS, JJISI 3I0POB’ ST JIFOICH.

HinHicHUIA KOMIIOHEHT

YC8I0OMNI0E 3HAYCHHS TPOMAJITHCHKOI TO3HIII1 BYCHOTO, IPUIHH-
HO-HACJTIIKOBI1 3B’SI3KH B MPUPOJII Ta ii IITICHICTB;

no6ad#cae aBTOPCHKE TPaBO;

00TpyHmogye poilb XiMil B Mi3HAHHI XIMIYHUX MPOIIECIB;
Kpumuuno cmasumpca 710 XiMiuHOI iHpopmamii 3 pi3HHX
TDKEped;

OUiHIO€ BHECOK XIMIYHOI HAyYKH B PO3BUTOK BITUM3HSHOTO BUPOO-
HUITBA; 3HAYCHHS XIMIYHUX 3HaHb SIK CKIIQJHHUKA 3aralibHOI KYIb-
TypH JIOAUHUA

bararomaHITHICTh PEYOBHH 1 Xi-
MIYHUX peakiiii. Bzaemo3B’s13ku
MDK peYOoBHMHAMHU Ta iXHI B3ae-
MOTIEpETBOPEHHSI.

Micuie ximii cepen HayK Ipo IMpH-
poxy, i 3HAYEHHS I
PO3YMIHHS HAyKOBOi KapTUHU
CBITY.

Porne ximMiuHOT Hayku [yt 3a0€3-
TICYCHHSI CTATIOTO PO3BUTKY JIFO]I-
CTBa.

XiMiyHa HayKa i BUPOOHHUIITBO
B YkpaiHi. BugatHi BITUM3HSHI
BYCHI — TBOPIII XIMIYHOI HAYKH

HaBuaJjbHi npoexkTu

20. BunaTtHi BiTYUM3HSIHI XIMIKH
SIK y4eHl i 0COOUCTOCTI.

21. ExomnoriyHa cuTyartisi B MOir
MICIIEBOCTI: BiUyBaro, AyMaro,
TFO.

22. AHKEeTyBaHHS Y4YHIB HaB-
YJabHOTO  3aKJagy  HIOJ0
iXHBOI yJacTi B po3B’sI3yBaHHI
eKOJIOTTYHUX npodiem
MICIIEBOCTI.

23. JlocTipKeHHsT TOCTOBIPHOCTI
peKJIaMu 3 TOTIISAY XiMil

Hackpizni 3micmogi ninii

I'pomaosanceka 6ionosioanvricms

Buaatai BITYM3HSIHI BYSHI — TBOPII XIMIYHOI HAyKH.
3Ha4yeHHs XiMii JJ11 pO3yMiHHS HAYKOBOI KAPTUHU CBITY.
300pos’s i beznexa

BararomaHiTHICTh pEUOBHH Ta XIMIYHUX peakiliii. B3aeMo3B’sI3K1 Mk pe4OBHHAMM Ta IXH1 B3a€MONEPETBOPEHHS.

Exonociuna 6esnexa i cmanuti pozeumox
XiMist Ta €KOJIOTis.

ITionpuemnusicmo i pinancosa epamomuicmo
XiMiyHa HayKa Ta BUpOOHMIITBO B YKpaiHi

PE3EPB UACY
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OpienToBHI 00’°€xkTH ekckypciil. Bomoouncna cranuisa. [lignpuemcTBa 3 BUpOOHUITBA IUTaCTMAC, IIYKPOBHUM 3aBOJ, KOHJIHU-
TepChbKa, XT100MeKapHs.

ExcnepuMmeHTanbHa HaBYaIbHA MpoTrpaMa 3 XiMii Jij1s yaHiB 7/—9 KiaciB, K1 MPaIoTh
3a HAyKOBO-TIEAATOTTYHUM MPOEKTOM «IHTENEeKT YKpaiHny,
nigrotosnena ['aBpui I. B., Makeesum C. 10O., 3y6oBoro T. M.
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