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BCTYII

Arecraris 3100yBauiB BHIOI OCBITH mHepmioro (6akajgaBpChKOTO) piBHS BHINOi OCBITH B
ramy3i 3Hanp 01 «Ocgita/llenarorika», 3a npeamerHoro crnenianbHicTio 014.06 «Cepenns ocpita
(Ximis)» cnemiansHocTi 014 «CepenHs ocBiTa (3a IPEIMETHHUMH CHEIIaTbHOCTSIMH )» 3TIMCHIOETHCS
€K3aMEHALlIHOI0 KOMICI€l0 TICJsg TOBHOTO BHUKOHAaHHS HAaBYaJbHOTO IIJIaHY 3a OCBITHBO-
npodeciiinoro nmporpamoro «Cepemns ocBiTa (Ximis)».
®dopmoro arectarii € arecramiiHUN ICOUT 3 TENarorikk, METOAUKH HaBYaHHS XiMii,
3arajpHOi XiMil, HEOpraHiYHOI XiMii, OpraHiyHOi XiMmii, METOJMKM pPO3B’S3yBaHHA 3alad, SKUN
MPOBOJUTHCS JUIsl 300yBaviB BUILOI OCBITH 4 Kypcy I€HHOI ()OPMH HAaBYAHHSA Y 8 CEMeCTpi.
BpaxoByroun 3aBiaHHs, Ha sIKi HAIUTIOIOTH JEPKaBHI OCBITHI JIOKYMEHTH, 30KpeMa 3aKoH
Vkpaiau «IIpo Bumry ocBiTy», 3akoH Ykpainu «IIpo 3araiibHy cepenHio OCBiTy», JlepkaBHHIA
cTaHgapt ©0a30Boi cepeaHboi ocBith, Konuemniis peamizamii Aep)kaBHOI TOJITHKH y cdepi
pedopMyBaHHS 3araibHOI cepefHboi ocBiTH «HoBa ykpaiHchka mmikoiay, KoHIENIliss po3BUTKY
MeIaroriyHoi OCBITH, METOI0 KOMIUIEKCHOTO AaTeCTaliiHUU I1CIUTY Ha MPUCY/DKEHHS CTYIEHS
OakanmaBpa Ta mpucBOoeHHS KkBaigikanii «bakamaBp cepemaHpoi ocBiTH (XiMis) € BCTaHOBJICHHS
BIJIMOBIAHOCTI PE3yJbTaTiB HaBUaHHS 3/100yBadiB BHUIIOI OCBITH BHUMOTaM OCBITHBO-IpOdeciitHOl
nporpamu «CepemHst ocBita (Ximis)» dYepe3 OIIHIOBaHHSA pPiBHSA C(HOPMOBAHOCTI BH3HAYCHHUX
OCBITHBOIO TMPOTPAMOI0 3arajibHUX Ta (PaxOBHX KOMIIETEHTHOCTEM Ta JOCSTHEHHS IMPOTPaMHUX
pe3yabTaTiB HAaBYaHHS, HEOOX1THUX ISt TpodeciitHOl AISUTEHOCTI BUATEIS XiMii.
OCHOBHUM JOKYMEHTOM, IIO PETIAMEHTYE 3MICT aTeCTaIlifHOTO iCIUTY, € mporpama. BoHa
CTIpsIMOBaHA Ha 3a0€3MeYeHHsS KOMIUIEKCHOTO IiIXOAY A0 OLIHIOBAHHS TEOPETUYHOI, METOIUIHOT
Ta MPAaKTUYHOI MiITOTOBKU CTYJEHTIB 10 MaiOyTHBOI mpodeciiiHoi nisapHOCTI. MeTa mporpamMu —
BU3HAUUTU OOCIT 1 HEOOXITHWI piBEHb TEOPETUYHHX 3HAHb, NMPAKTUYHUX HABUUOK Ta BMiHb 3
JUCHUILIIH TpodeciiHol Ta MPAKTUYHOI IIATOTOBKH 33 OCBITHHO-IPO(GECIHHOK IPOrpamMoro
«Cepenns ocBita (XiMmis)».
[Tporpama po3po0OiiecHa Ha OCHOBI OCBITHBO-TIpodeciiiHoi mporpamu «CepemHs OcCBiTa
(Ximis)», HaBYAJBHUX 1 pPOOOYMX IUIAHIB MIJTOTOBKU 3):[06YBa‘IiB CTYIIEHsI BHUIIOi OCBITH
«bakanaBp» 3a OCBITHbO-TIpodeciiiHoro mporpamoro «Cepenns ocita (XiMmisi)». IHq)opMaumHOIo
OCHOBOIO (hOpMYBaHHS 3aC00IB 00'€KTHBHOIO KOHTPOJIIO CTYHEHsS JOCATHEHHS KIHIEBUX I[iIei
OCBITHBO-IIPO(ECIMHOT MIATOTOBKM € 3MICT MpOorpaM HaBYAJIbHMX JIUCHMIUIIH, 10 (OPMYIOTh
CHUCTEMY KOMIETEHTHOCTeM OakanaBpa 31 crnerianbHocTi 014 «Cepennst ocita (Ximis)», a came:
«Ilemarorikay, «MeToanka HaB4aHHS XiMii», «3arajibHa Ximis», «Heopraniuna ximis», «Opraniuna
ximisy, «MeToauka po3B’si3yBaHHS 3aau».
ITix yac icnuty 3100yBay BUIIOT OCBITH MOBUHEH POIEMOHCTPYBATH:
¢+ chopMoBaHUN OOCAT 3HaHb Ta KOMIIETEHTHOCTEH, SKHH 3a0e3rneuye 3AaTHICTb PO3B’sA3yBaTH
CKJIaJHI cCreuiani3oBaHi 3aJadi Ta NPaKTUYHI NMpoOJIeMH B Taly3l CepelHbOi OCBITH NpHU
3J1MCHEHHI MTeAaroriaHol AisiIbHOCTI 3 HaBYaHHS XIMil;

¢ PpO3YMIHHSI OCBITHHOI'O MpOIIECY B HOro pPI3HOMAHITHOCTI Ta CyHEepewIMBOCTI, (hOpMyBaHHS
3/1aTHOCTI 3aCTOCOBYBaTHM HaOyTl 3HaHHS Ta BMIHHS B IpoIeCl PO3B'SI3aHHS ME€JaroriyHUX
3aB/IaHb;

¢+ 0a30Bi 3HaHHS B raiys3i MeJaroriki, METOAWKHM HaBYaHHS XiMii, 3arajgpbHOi XiMii, HEOpraHiqHOi
Ximii, opraHiuHoi XiMmii, METOJUKM PO3B’A3yBaHHsS 3aJay Ta BMIHHS iX IHTErpyBaTH MiJ 4Yac
BUKOHaHH$ NpodeciiHuX 3aBAaHb;

¢ BMIHHS OOTpyHTOBYBaTH J00ip 3MICTy, METOIB 1 3acO0IB HaBUaHHS XiMii, CIIPIMOBAHHX Ha
PO3BUTOK 3710HOCTEN YUHIB 3 ypaXyBaHHSM IX BIKOBHX Ta 1HAMUBIIyaJIbHUX OCOOIHBOCTEH;

¢ 3HaHHS CyYaCHHMX METOAIB M OCBITHIX TEXHOJIOTiH, METOAMKY IX 3aCTOCYBaHHSA IS
3a0e3neueHHs! SKOCTI OCBITHHOT'O MPOLIECY 3 XiMif;

¢ YMIHHS HEPEHOCUTH CHUCTEMY HAayKOBHMX XIMIYHUX 3HaHb Yy IUIOIIMHY HABYAIBHOTO IPEIMETY
XiMi1, 4ITKO 1 JIOT1YHO PO3KPUBATH OCHOBHI TE€OPIi Ta 3aKOHU XIMii.

ATecTaliiiHui icIUT TPOBOAUTHCA B YCHIM opMi Ha BIIKPUTOMY 3aciJaHHI eK3aMeHaIiiHO1
KOMICIi 3a eK3aMeHalliHUMU Ol1eTaMu, SIKI MICTATh TPH TEOPETUYHUX NMUTAHHS Ta OJHE IPAKTHYHE
3aBJaHHs 3 HABUAIBHUX JUCIMIUIIH, BHECEHHMX JO aTecTalii 3700yBadiB CTyNEHs BUIIOI OCBITH
OakamnaBp, 3riIHO O HABYAJIHHOIO IUIAHY Ta BUCBITIEHHX Yy po3aimi | miel mporpamu. IIpakTuune
3aBJaHHs mependadyae CKIAZaHHA PO3PAXYHKOBUX 3a7ad 3 XiMii Ta pPO3pOOJIEHHS ajIrOpuTMy
iXHBOTO PO3B’SI3aHHSI, TUTAHYBaHHSAM 1 TpoBeneHHS (parmMeHTy ypoky. OIiHIOBaHHS BiAMOBIAI
3100yBayva BUIIOI OCBITH 3IIMCHIOETHCS 32 PO3POOJICHUMHU KPUTEPISIMH.



1. SMICT HABYAJIbHUX JUCHUILIIH, SIKI BXOJATH 10 ATECTAILIMHOI'O
ICITUTY 3A OCBITHBO-ITIPO®ECIHHOIO ITIPOT'PAMOIO
«CEPEJHA OCBITA (XIMIS)»

1.1. IEJAT'OI'IKA

1. Ipenmer Ta 3aBIaHHSA NeJATrOTiKH

[Ipenmer Ta OCHOBHI 3aBHaHHs mefaroriku. OCHOBHI KaTeropii Nefaroriku: BHXOBAaHHS,
HaBYaHHS, OCBITA, X B3a€MO3B’s130K. CucTeMa NelaroriyHuxX Hayk. 3B’S130K IENaroriku 3 IHIIMMU
HayKaMH.

2. Cucrema MeTOiB HAYKOBO-TEAATOTiYHOT0 JTOCTiIKEHHS

Mertopomnoris nenaroriku. Etanu nenaroriynoro gociipkenns. Cucrema METo/1iB HayKOBO-
MeIaroriyHoro AOCTiHKeHHs. TeopeTuuH1 METOIU AOCIiKEHH. EMIIIpUYHI METOAM TOCTIKCHHS.
MareMaTHuHi 1 CTATUCTHYHI METOIH HOCIIKEHHS.

3. OcobucricTh sIK npeaMeT BUXOBaHHsA. ®aKTOPH PO3BUTKY 0COOMCTOCTI

[TonsATTS TIPO OCOOMCTICTH, ii PO3BUTOK 1 (HhOpMyBaHHSA. 3aKOHOMIpPHOCTI (Hi3MYHOTO i
MICUXIYHOTO PO3BUTKY. OCHOBHI (haKTOpU PO3BUTKY OCOOMCTOCTI. B3a€MO3B’SI30K 30BHIMIHIX 1
BHYTPIIIHIX YMOB PO3BHUTKY. OCOOIMBOCTI PO3BUTKY 1 BUXOBAaHHS YYHIB CEPEAHBOTO 1 CTAPIIOrO
HIKIJTBHOTO BIKY.

4. In1aKTHKA — Teopist OCBITH i HABYAHHA

[Tonstrss aunaktuku, 1 mpeaMer Ta QyHkuii. OCHOBHI KaTeropii AMIAKTUKH: HAaBYAHHS,
OCBiTa, NMPUHIWIY HABYaHHSA, 3MICT OCBITH, METOAM HaBYaHHS, OpraHi3amiiiHi (OpMH HaBYAHHSI.
3aranbpHa Teopis HABYaHHSI 1 METOAMKH OKPEMUX IIPEIMETIB 3 OCHOB HAYK, X B3a€MO3B’A30K.

5. CTtpykTypa Ta oprasi3zaiisi npouecy HaB4aHHs

CyTHICTh HaBYaHHS SIK [E€AArOriYHOrO MpoLecy 1 HOro 3aBAaHHsA, pywiidHi cuiu. OCHOBHI
¢GyHKIii Ta KOMIIOHEHTH NpOIlecy HaBYaHHS. BHYyTpIilIHS CTpyKTypa NpoIecy HaBYaHHS Ta
BiJOOpaXXeHHs B Hill XapakTepy HaBYaJIbHO-MI3HABAJIBHOI IISUIBHOCTI Y4HIB. CTPYKTYypa JisUIbHOCTI
BUUTENSl Y HABYAJIbHOMY TIPOILIEC.

6. 3aKoHHU, 3aKOHOMIPHOCTI Ta NPUHIMIIH HABYAHHS

3aKoHU MpOIEeCy HaBYaHHS. 3aKOHOMIPHOCTI HaBuaHHs. CUcTeMa MUIAKTUYHUX MPUHIIUITIB
Ta iX Xapakrepuctuka. [IpaBuna peanizauii IpUHIUITIB HABYaHHS.

7. 3MmicT ocBiTH B cy4yacHiil mKoJi

3aranpHa XapaKTEpPUCTHKA 3MICTy OCBITH. PakTopH, SKi BIUIMBAIOTH Ha PO3POOKY 3MiCTy
ocBiTu. Teopii opranizaiii 3MicTy OcBiTH. HaykoBi OCHOBM BH3HA4YE€HHS 3MICTy OCBITH Ta HMOTO
ylOCKOHaJIeHHS. [IOKyMEeHTH, 110 BM3HA4YarOTh 3MICT 3arajbHOi cepeiHbol OCBITH. JlepxaBHMIA
cTtaHgapt 0a30BOi CepelHbOI OCBITH B Mexkax peaiisailii 3atBep/pkeHoi B 2016 pomi Konmenrii
«HoBa ykpainceka mkosia». CTpyKTypa HaB4aIbHOTO IJIaHy Ta HaBYaJIbHOI mporpamu. [ligpyyHuku
Ta HaBYaJIbH1 MOCIOHUKH, 1X (PYyHKIIIT Ta CTPYKTYypHI KOMIIOHEHTH.

8. MeToau HaBYaHHSA

CyTHICTh TIOHSTTS «METOJ] HaB4aHHs». Kiacudikamiss MeToAiB HaB4YaHHSA. MeToau
oprasizaiiii Ta 3iCHEHHs HaBYaJIbHO-IMI3HABAILHOI MISNIBHOCTI: CIIOBECHI MeToau, poboTa 3
MIIPYYHUKOM, HAOYHI METOJAM, MPAaKTUYHI METOAH. MeToau CTUMYIIIOBaHHS 1 MOTHBAlii y4iHHS.
Metoau ¢GopMyBaHHS Mi3HaBaJbHUX IHTEPECIB y4YHIB. MeTOOM CTUMYJIOBAaHHSI OOOB’S3KY 1
BI/IMOBITAJILHOCTI B HaBUaHHI. MeTOAM KOHTPOIIO 1 CAMOKOHTPOJIIO 32 €EKTUBHICTIO HaBUAJIbHO-
Mi3HABAIBHOT ISUTbHOCTI. 3arajbHi BUMOTH I110/1I0 ONTUMAIBHOTO 1000PY METO/IB HABYaHHS.

9. ®opmu opraHizauii HABYaAHHS

[TousaTTs mpo gopmu opranizaiii HaB4aHHS. PO3BUTOK opraHizamiiiHux (GopM HaBYaJIbHOI
poboTu y mikoji. XapaKTepUCTHKA KJIACHO-yPOYHOI CHUCTEMH, ii TepeBard, HEIOJIKU Ta IIISIXU
yIIOCKOHAJIEHHS. YPOK SIK OCHOBHA (pOopMa OpraHizallii HaBYaHHS y cydacHiil mkoii. Bumoru mo
ypoky. Tunu Ta ctpykrypa ypokis. IlinroroBka BunTens A0 ypoky. XapakTepUCTHKa JOAATKOBUX
¢dopm opranizanii HaByaHHA. AJBTEpHATUBHI (OpMHU oOprasizamii HaBYaHHSA, TEXHOJIOTIi iX
3aCTOCYBaHHS.



10. TexHoJ10Tii HABYAHHSHA

CyTHICTh NMOHATTS «TEXHOJIOT1] HABYAHHS» Ta ICTOPist HOro BUHMKHEHHS. IrpoBi TexHOIOT1
HaBYaHHA, IX Kiacudikamis. Mo3koBa araka, BHIM MO3KOBUX aTakK, €TalM IPOBEICHHS.
Ocob6nuBOCTI CUTyaliiiHOro HaBuaHHs. [HTEpaKTHBHI TEXHOJIOTii HaBYaHHA SK 3aci0 PO3BHTKY
TBOpYOi ocobucrocti. KoonepoBaHe HaB4YaHHSA $K [eJaroriyHa TEXHOJIOTIS 1HTEPAaKTUBHOIO
HaB4aHHS. CTPYKTypa IHTEPAaKTUBHOTO YPOKY, METOAMYHI peKOMEHJAMIi M0J0 HOro MPOBEICHHS.
BukopucTaHHs KOy4yHHIY B HaBYaJIbHOMY IIPOILIECI.

11. OuiHoBaHHA 32 HABYAJILHO-MI3HABAJILHOI TiJILHOCTI
CyTHICTh OIiHIOBaHHS Ta Woro ¢yHkmii. [TpuHIMnM oriHoBaHHA. Buau Ta MeToau OIiHIOBaHHS.
3aranbHi KpUTEpii OLIIHIOBaHHS HaBYAIBHUX TOCATHEHb Y4yHiB. KpuTepii OliHIOBaHHS HaBYaJIbHUX
JOCSITHEHb YYHIB 3 XiMii.

12. Buan HaBYaHHSA
[Tonsarrts mpo Buaum HaB4yaHHsA. Knacudikamis BuaiB HaBuaHHs. [lOSCHIOBaJbHO-1TIOCTpaTHBHE
HaBuaHHs. [IporpamoBane HaBuanHs. [Ipobnemue HaBuaHHS, iioro piBHi. [IpobnemHa cuTyaris sk
yMOBa Mi3HaBaJbHOI aKkTUBHOCTI y4HiB. CydacHi koHuenuii HaB4aHHsA. Po3BuBaroue HaBYaHHS.
Jucranmiiine HapuaHHs. KoM oTepHe HaBUaHHS.

13. 3arajbHa XapaKTepUCTHKA NMPOLECY BUXOBAHHS

Teopis BUXOBaHHS SK CKJIaZOBa YaCTHUHA TEJAroriYHOl HAyKH. XapaKTepPHCTHUKA CyYacCHUX
HAayKOBUX MiAXOAIB 10 BHXOBaHHA. CyTHICTh HpOLECIB BHMXOBAaHHS, CAMOBHXOBAHHSA Ta
NepeBUXOBaHHS ocoOuctocTi. Merta BuxoBaHHS. CTpyKTypa, PYIIiiiHI CHJIM Ta OCHOBHI €Tamu
nporecy BuxoBaHHs. OCHOBHI 3aKOHOMIPHOCTI NPOLECY BUXOBaHHS. XapaKTepUCTHUKA MPUHLUIIB
BUXOBaHHS.

14. MeToau BUXOBaHHSA

[ToHsATTS MeToay Ta MpHUIOMY BHXOBaHHS. MeToau (OpMyBaHHS CBIIOMOCTI OCOOMCTOCTI.
Metoau (opMmyBaHHS [JOCBILY CYCHUJIbHOI IMOBEIIHKM 1 [JiSUIBHOCTI. MeToau CTUMYJIOBaHHS
MOBE/IIHKY 1 JISITHOCTI BUXOBAHI[IB. YMOBH ONTHMAIBHOTO BUOOPY 1 €(EKTUBHOTO 3aCTOCYBAHHS
METO/I1B BUXOBAHHS.

15. ®opmyBaHHs BUXOBHOT0 KOJIEKTHBY, i{0r0 BIUIUB HA BUXOBAHHS 0COOMCTOCTI

[TonsaATTS Mpo couianbHy rpymy 1 kojaekTuB. CTajii po3BUTKY KOJEKTHBY IIKOJISIpiB. BikoBi
0COOJIMBOCT] KJIACHOTO KoJIeKTUBY. CycnijibHa JAyMKa KOJEKTHBY 1 ICHUXOJOTIYHI OCOOIMBOCTI il
¢dopMyBaHHs. Y4HIBCbKE CAMOBPSIyBaHHs B IIIKOJII Ta Kiaci.

16. OcHOBHI HANPAMM BUXOBAHHS

KoHueniiss HallOHaJbHOTO BHUXOBaHHSA YKpaiHM NP0 OCHOBHI HampsAMH BHXOBaHHS.
3aBIaHHs Ta NUIAXH PO3YMOBOTO BHXOBaHHS. CHcCTeMa MOpaJbHOTO BHXOBaHHS. ['pomansHCBKe
BUXOBaHHA. TpynoBe BHUXOBaHHS Ta npodopieHTaliitHa poboTta y cyyacHid mkomi. CyTHICTH 1
3aBJIaHHSI €CTETMYHOTO BUXOBaHHS IIKOJIsIpiB. DiznyHe BUXOBaHHS. EKONOTiYHE BUXOBaHHS, HOTO
3aBJaHHs Ta 3MicT. CtaTeBe BuxoBaHHs. [IpaBoBe BUXOBaHHS.

17. Opranizauiiini gopvmu BUX0BHOI podoTH

[ToHSTTS MO3aKiIacHOi 1 MO3amKUIbHOT BUXOBHOI poOoTu. OCHOBHI 3aBJaHHS 1 TMPUHIIUIN
oprasi3ailii Mo3akjacHoi 1 MO3alKiIbHOI BUXOBHOI poboTu. Knacudikaris ¢popm BuXxoBHOT poOOTH.
Macogi, TpymnoBi Ta iHauBIgyanbHi Gpopmu BuxoBHOI poboTtu. KonektusHi TBopui crpasu (KTC).
ITo3amkiabpHi 3aKjIagd B CI/ICTeMi OCBITH i BUXOBaHHS.

CprKTypa 1 TpUHIUNUA TOOYJAOBH CHCTEMH OCBITH B YKpaiHi. XapakTepHCTHKa
3aKOHOJIaBUMX, HOPMATUBHUX JOKYMEHTIB, Ha OCHOBI SIKUX ()YHKIIOHYIOTH HaBYaJIbHO-BUXOBHI
3aknaau B Ykpaini: 3akoH Ykpainu «IIpo ocBiTy», 3akon Ykpaiau «IIpo moBHY 3araibHy CepeaHIO
OCBITY», 3akoH «IIpo Buily ocBity», HanionansHa JlokTpuHa po3BUTKY OCBITH YKpainu y XX1 cr.
Konuenmis HoBoi ykpaincbkoi mkoau. CyyacHi TeHASHIT Ta HAWBaKIIUBIII HAMIPSIMKU Y PO3BUTKY
CHCTEM OCBITH pi3HUX KpaiH cBiTy. lLnsaxu iHTerpaiii Ykpainu y cBiTOBHI OCBITHIN MPOCTIp.

19. CyTHicTh HOBOI YKpaiHchbKOi mikoau (HY L)

Mera HYII (HOBOi yKpaiHCBKOI IIKOJIM) Ta il KOMIIOHEHTH. XapaKTepUCTHKAa OCHOBHUX
KOMITETeHTHOCTEeH ocBiTH. OcoOucTicHi Ta comianbHi sikocti BunmyckHuka HVYIII. Ctpykrypa
3arajbHOI CepeHbOi OCBITH ( TTOYaTKOBa, 0a30Ba, MpodibHA IMIKOJA). ABTOHOMIS IIKOJH 1 SIKICTh
ocBitu. ETanu 3anpoBamkenns pepopmu HYII (2016 — 2030 pp.)



20. Ink/II03MBHA OCBITA Ta ii 320€3Ne4YeHHs Y 3aKJIa/1i OCBITH
[ToHATTSA «IHKIIIO3is», «IHKIIO3WBHA OCBITa», «IHKJIIO3MBHA IIIKOJa». MeTa 1HKJIIO3UBHOI OCBITH.
Etanu po3BHUTKY iHKIIIO3UBHOI CHCTeMH OCBITH. HaBuaHHs 0ci0 3 0OMEKEHUMH MCUXO(I3HIHUMH
MOJKITUBOCTSIMH.

Pexomenoosana nimepamypa:
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1.2. METOJIUKA HABUAHHSA XIMII

1. Meroauka BHMKJaJaHHA XiMil $IK rajay3p mneaaroriyHoi Hayku i HaB4YajJbHA
JTUCIHHUILIIHA.,

[Ipeamer 1 3aBmaHHS METOAWKMA HAaBYAHHS XiMii, 11 HayKOBI OCHOBH. 3B’SI30K METOJUKH
HaBYaHHS XiMii 3 IHIIUMU HayKaMH Ta 11 MICIle Y CUCTEeMI MeJaroriyHuX HayK. MeToau MOCIiKEeHb,
10 BUKOPHUCTOBYIOThCS y MeToaulll HaBuaHHs XiMii. [Ipodeciorpama yuurens ximii. Komnerenuii
yauTens XiMii OCBITHhO-KBali(ikaliiiHoro piBHs OakanaBp. BUMOru 10 METOAMYHOI MiJTOTOBKU
YUUTEN XIMIi.

2. MeTa i 3aBIaHHs MIKLILHOI XiMiYHOI OCBiTH.

Konmnenist Ta cTanmapT cydacHOi IMIKUIBHOI XIMIYHOI OCBITH. XiMisl sIK 0a30Ba JUCIUILIIHA
HAaBYAJILHOTO IUTAHY CepelHIX 3arajlbHOOCBITHIX HaBUANBHHX 3akiafiB. KommneTeHTHiCHUMN
MOTEHITIa] HaBYAJIbHOTO MpeameTa XiMiss. OCHOBHI MPUHIMIK MOO0YIOBU 3MICTY HMIKUIBHOTO KYpCy
ximii. Peamizamist nudepeHmiiioBaHoro MmigxoAy A0 HaBYaHHSA y4HIB Ximil y mkomi. ["amy3eBuit
MIPUHITUIT TIPEJICTABIICHHS 3MICTY OCBITH Ta JIepKaBHUX BUMOT y Jlep)kaBHOMY CTaHAapTi 6a30Boi 1
MOBHOI cepenHboi ocBiTU. CTpyKTypyBaHHS OCBITHBOI ramy3i «IIpupomo3naBcTBo». XiMmisf SK
1HBapiaHTHA CKJIaJ0oBa 0a30BOT0 HABYAJIBHOTO IIJIaHY OCHOBHOI 1 cTapmioi mkomu. Po3mosin roaun
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HaBUYAJLHOTO IJIaHy y Mexax ranysi «lIpupomo3znaBctBo». KoMmeTeHTHICHUI MiAXia y HaBYaHHI.
3HaHHeBHi (M3HABANBHUN), MISUTbHICHWN (TIOBENIHKOBHMU) 1 I[HHICHWNA (MOTHBAIIHUN)
KOMITOHCHTH TIPEAMETHOI XIMIYHOI KOMIETEeHTHOCTi. Hackpi3Hi 3MICTOBI JIiHIi OCBITHBOI Tairy3i
«IIpupono3naBctBo»:  «Ekomoriyuna  Oe3meka 1  cTamuii  poO3BUTOK»,  «I'pomansHChKa
BIIMTOBITAJIbHICTBY, «3110pOB’s 1 Oe3nekay, «IliqnpueMmBicTh 1 (hiHAHCOBA TPAMOTHICTHY.

3. CTpykTrypa i 3MicT IKiIbHOI XiMiYHOI OCBITH.

3araqpHa MOJIENb TIPOIECY HaBYaHHs XiMii, OCHOBHI HWOTrO KOMIIOHEHTH: 3MICT XiMil SK
HABYAJIBHOTO NPEIMETa, BUKIAJaHHs, y4iHHS, 3ac00M HaBYaHHsA. POpMyBaHHS 3MICTY MIKUIEHOTO
KypcCy Ximii 1 BUMOTH JI0 HHOTO. 3arajibHi BUMOTH JI0 BiI0OpPY 3HaHb, ONTHMAJIbHE CITIBBIIHOIIECHHS
TEOPETUYHOTO U OMUCOBOTO Marepially, HAWBaKJIUBIII 3aKOHH, TEOPii 1 MPHUHIHUIK iX BiIOOpY.
Cucrema BMiHb Ta HaBHYOK SK BXJIMBUH KOMIIOHEHT 3MICTy XiMiuHOI1 ocBitH. IIpomeneBTuka
XIMIYHUX 3HAaHb y MOYATKOBIA mKoii Ta y Kypci «IIpupomo3naBctBo». BuxoBaHHS 1 PO3BHTOK
YYHIB y MPOIECi HAaBYAHHS XiMii.

4. Opranizauiiini gopmu HaBYaHHS XiMil.

CyTHicTbh 1 0cOOIMBOCTI (PPOHTANBHOI, IHAUBIAYaTbHOI Ta IPYNOBOi HaBYAIBHOI JiSUTBHOCTI
IIKOJISIPiB, METOJMKA X OpraHizallii Ta BIPOBa/PKEHHS y HaBYAIBHUH Mporec 3 ximil. OnTuManbHe
noeqHaHHs (GopM oprauizaiii HaBYaNbHOI MisibHOCTI y4HiB. [Ipuitomu akTuBi3aiii HaBYaIbHOI
TSUTBHOCTI  IIKOJIIPIB  HA PI3HUX eTamax IpoIecy 3acBOEHHS 3HaHb. baraTOMaHITHICTh
oprasizamiiinux (opM HaBYaHHS y4YHIB XiMii. YpOK sk oprasizamiiina gopma HaBuaHHS. Tumnu i
CTpyKTypa ypokiB ximii. KoMOiHOBaHI ypOKHM 3 BHUKOPHCTAHHSM pI3HOMAaHITHUX METOIIB Ta
npuiiomMiB HaB4YaHHs. JIEKIIHHO-ceMiHapchka cucTeMa HaB4YaHHs xiMmii. JlocBim i BUKOpHUCTaHHS
BunTesiMA. CTpyKTypa CEMIHAPCHKUX 3aHSATh 3 TPYNOBOK HaBYAJIBHOI MiSUTBHICTIO Y4HIB.
Meroauka MiArOTOBKH Ta MPOBEACHHS 3allikiB. HeTpaaumiitHi ¢oopmu opranizaiiii HaB4aHHs XiMmii.
3mict, moOymoBa Ta opraizamis (akylIpTaTUBHHX KypciB 3 XiMmii. Meroanyni miaxomu a0
npoBeJeHHs (haKyJIbTaTUBHHUX 3aHsATh. Oprasizaifis 1 MpOBEIEHHS KOHCYJbTAIlill Ta JAOJATKOBHX
3aHTh. BuMmoru 10 06csry nomaiHix 3aBaaHb, GOpMU MEPEBIPKU HOr0 BUKOHAHHS.

5. MeToau HaBYAHHA Y4YHIB XiMil.

Kunacudikaiss MeroaiB HaBuaHHs Ximii. Metoau 1 Meroanuni npuitomu. [IkinbHUN XiMIYHII
eKCIepUMEHT sK chenudiuHuii Meroa HaBuaHHS XiMii, Horo ¢yHkuii. Buam XimiuHOTrO
eKCIIepUMeHTy. JleMOHCTpaliiHuil eKCIEpUMEHT, BHUMOTH JO0 HBOro. MeTonuka MpoOBeIeHHS
71a00paTOPHUX AOCHIAIB Ta MPAKTUYHUX 3aHATH. [I0SCHIOBAJIbLHO-IIIOCTPATUBHUN 1 MPOOIEMHUIM
MIIXOAM /10 HaBYAaHHS XiMii, 3aCTOCYBaHHS iX y KOHKPETHUX CHUTyauisix. Meronu mpoOieMHOro
HaB4aHHA. ETanu po3B’s3yBaHHS yUHSAMH MPOOJEMHUX cUTYyaliil. Po3B’a3yBaHHs 3a7a4 1 BOpaB sIK
METOJ HaBYaHHS X1Mil.

6. 3acoOm HaB4yaHHS XiMil.

[TonsaTTst «3aco0u HaBuaHHS» B meparoriyHiii Haymi. Cucrema 3aco0iB HaBYaHHS XIMii:
HAOYHI, ayJl0Bi3yajbHi, TE€XHIYHi, MaTepialbHO-TEXHI4YHi, JAPYKOBaHI HaBYalbHI Ta HAaBYAJIbHO-
METOAMYHI TOCIOHWKH. MeTonrMKa BHKOPHUCTAHHS KOJEKIH, TaOnuib, MOJENeH, MAaJTFOHKIB,
ayJioBi3yalbHUX 3ac00iB HaBUaHHs Ha 3aHATTAX 3 Ximil. [ligpyuHuk 3 ximii sk 3aci0 HaBYaHHS.
Opranizaiiis poOOTH y4YHIB 3 MIIPYYHUKOM Ha 3aHATTAX 3 XiMmii. IIkiapHUN XiMigyHUN KaOlHET 1
fioro mpusHavyeHHs. Bumornm no ximiuHoro kaOiHery. IlpaBuia Oe3meku XHUTTEAISAIBHOCTI Ta
BUMOTH JI0 MMOBEAIHKYU YYHIB M1 yac poOOTH B KabiHETI XiMil.

7. @®opMyBaHHA XiMiYHOI MOBH IIKOJISAPIB y NpoLeci HABYAHHS YYHIB y cepeHiil KoIi.

XiMmiuyHa MoBa Ta ii 3Ha4eHHs y mpoueci HaByaHHs Ximii. Knacudikaiis XiMIYHUX MOHSATD.
CrpykTypa Ta OCHOBHI (pyHKIiT XiMiyHOi MOBHM y HaByaHHi. [Ipunuunu BinOopy, dhopmyBaHHS,
BUBYCHHS Ta 3aCTOCYBaHHS XIMIYHMX TOHATH OCHOBHI €Tany 3aCBOEHHS TOHSTTS: CIpPUHMAaHHS,
OCMHUCIICHHS, 3aKpiIUIeHHs, 3acTocyBaHHs. OCHOBHI (yHKIii MOHATh. PiBHI 3aCBO€HHS MOHATH.
ETanu poOoTu BunTens 3 popMyBaHHS MOHSTh.

8. KoHTpoJIb Ta OLiIHIOBAHHA HABYAJBHUX IOCATHEHb HIKOJISIPiB.

3HavyeHHs 1 (QyHKIIT TEepeBipKM 3HAHb Ta YMiHb Y4HIB. PiBHI Ta KpuTepii OILIIHIOBaHHS
HaBYAJIbHUX JOCATHEHB yUHIB 3 XiMii. DOopMH, METO/IM 1 BUIU NEPEBIPKU 3HAHb, YMiHb T4 HABUYOK
y4HiB 3 XiMii. Buau ycHOro onutyBaHHs Ta MUCBbMOBHX po0iT. TecToBHil KOHTPOJL 3HAHb Ta YMIHb
yuHiB 3 XiMii. BUKOpHCTaHHS XIMIYHOTO €KCIIEPUMEHTY 3 METOIO MEPEBIPKU 3HaHb Ta YMiHb YYHIB.
[lepcniekTriBH KOMIT FOTEpHOI TEpeBIpKM 3HaHb. [loeneMeHTHHI aHai3 Ta OOJIK pe3yJbTaTiB



HaBYaHHS XIMIi.

9. ITlinroToBKa BUMTEIS 10 YPOKY, iIOr0 NPOBE/ICHHS i aHAJI3.

[InanyBaHHA HaBYaJgbHOrO Marepiany 3 XiMii. Buau nnanyBanus. PoGorta Buutens mno
CKJIAJJaHHIO KaJCHJIAPHO-TEMATUYHOTrOo IUiaHy. ETtanmu miaArotoBku BuuTens a0 ypoky. llman
HaBYaJIbHOI'O 3aHATTA Ta BUMOTM JIO0 JIOTIYHOIO CTPYKTYpyBaHHs Ypoky. CKiasoBi €JIeMEHTH 1
¢dopma miaHy HaBUAIBHOTO 3aHATTSA. KOHCHEKT HABYAIBLHOTO 3aHATTS, BUMOTH J0 HOTrO 3MICTYy.
CrnocrepexeHHs 1 aHaii3 HaByaJlbHOTrO 3aHATTs. CydacHi BUMOTHY 0 MPOBEJCHHS YPOKY.

10. ®opmyBaHHS NOYATKOBUX MOHATH i ysIBJIeHb XiMil.

®dopMyBaHHS TOYATKOBUX YSBJICHb 1 XIMIYHHMX MOHSATH MPO PEYOBHHY, (Pi3WyHi 1 XIMIYHI
SBHIIA, XIMIYHY peaKIlifo, o3HaKu 1 ymMoBH ii mepeOiry. IIoHATTS mpo XiMIUHUI eKCIepHUMEHT.
ATOMHO-MoOJeKyJsipHe BUeHHs. Poib JIk. JlanbToHAa y CTBOPEHHI aTOMHO-MOJIEKYJISPHOI'O BUCHHS.
3aKOH KpaTHUX BiTHOIIEHB 1 3aKOH CTAIOCTI CKIaay. 3akoH A. ABOrajipo. 3aKoH 30€peKCHHS MacH
peuoBrHU. DopMyBaHHA HOHATTS MPO KUIBKICTH PEUOBMHU. PO3BUTOK MOYATKOBUX XIMIUHHUX
MOHATH y MPOLECI BUBUECHHS MPOCTUX PEUYOBHH — KUCHIO 1 BOJHIO. [TOHATTS PO TOpiHHS 1 MOBiJIbHE
OKHCHEHHs. POpMyBaHH MOHATTS PO XIMIYHUHN €JIEMEHT.

11. Meronnka BuB4eHHsi TeMH «bynoBa aroma. Ilepioguynuii 3akoH i mepiogmyna
cucreMa XiMmiunux ejaementiB JI.I. MeHaeneeBay.

OcBiTHI Ta BUXOBHI 3aB/IaHHS BUBYCHHS TeMU. [lepiognuHuii 3aK0H 1 Teopist OyJ0BH aToma sk
OluH 13 (QyHIAMEHTAIPHUX 3aKOHIB mpupomd. bynoBa aroma. Ckiag atoMmHux snep. IIporonne
gucino. HykinoHHe umcnmo. bByaoBa eneKTpOHHUX OOOJOHOK AaToMiB XIMIYHHMX €JIEMEHTIB.
@®opMyBaHHS TOHATTA MPO 130TOMNU. SIBUINE MEPIOJAUYHOI 3MIHU BIACTUBOCTEH €IEMEHTIB 1 IXHIX
CTIOJIYK Ha OCHOBI YSIBJICHb IO €JEKTPOHHY OyZ0BY aTomiB. EnexkTponHi i rpadiuHi enekTpoHHI
dbopMynu atomiB s-, p-, d-enemenTiB. [IpuHIUT «MiHIMANBHOI eHeprii». 30ymKeHuil cTaH aToMa.
BanentHi cranu eneMeHTiB. MOXXIIMBI CTyIIeHI OKHCHEHHSI HEMETAJIIYHUX eIeMEeHTIB 2 1 3 mepioiB.

12. MeToauka (popMyBaHHS MOHATH NPO XiMiYHNH 3B’A30K i Oy/10BY pe4OBHHH.

OCHOBHMI 3MICT 1 CTPYKTypa CUCTEMH IMOHSTHh MPO XIMIYHUHM 3B 530K 1 Oy/IOBY pPEUOBHHH.
EnexkTpoHeraTuBHICTh XIMIYHMX €JIEMEHTIB SIK OCHOBA ()OPMYBaHHS MOHATH MPO THMM XIMIYHUX
3B’SI3KIB Ta CTYIIHb OKHCHEHHs aroMmiB. MeToauka (OpMyBaHHS MOHATh MPO TUIMH XIMIYHHX
3B’A3KIB HA OCHOBI €JEKTPOHHUX YysBIEeHb. KpucramiuHi IpaTku. 3alexHicTh (I3UYHUX
BJIACTMBOCTEN PEYOBHH BiJl TUIIB KPUCTAIIYHUX IPATOK.

13. Metoauka ¢popMyBaHHSI IOHATH PO OCHOBHI KJIaCH HeOpPraHiuHux cnoJyk. OcBiTHI
Ta BUXOBHI 3aBJJaHHS] BUBYEHHSI CKJIaJHUX HEOPTraHIYHUX PEUOBHUH Yy IIKIIbHOMY Kypci XiMmii. O6csr
BIJOMOCTEH NP0 KJIacH HEOpraHiuHUX PEUoBMH B YUHHHUX T[porpamax Uil CepeaHix
3arajJbHOOCBITHIX IIKUI. MeToauka BUBYEHHS OKCH[IIB, OCHOB, KHUCIIOT, COJIEH Ha IMOYaTKOBOMY
eTari HaBYaHHA XiMii. XapakTepuCTHKa BIACTUBOCTEN pedoBUH. MeToauka GpopMyBaHHS MOHATTS
PO B3a€MO3B 30K MK KJIJacaMH HEOpPTaHIYHUX CHOJYK. XIMIUHUN €KCIEpUMEHT fK 3aci0 1 MeToJ
(opMyBaHHS MOHATH PO CKJIAJHI HEOPTaHIYHI PEYOBUHHU.

14. ®@opmyBaHHS NOHATH IPO PO3YHMHHU, €JIEKTPOJITHYHY JHMCOLIaLil0 Ta peakuil
HOHHOI0 00MiHY.

Micue 1 3Haue€HHS HABYAJBHOTO MaTepialy Hpo PO3YMHHM Yy MIKUIBHOMY Kypci Ximii.
®opMmyBaHHS B YYHIB MOHITH PO PO3YMH, PO3YMHHUK, PO3UMHEHY PEYOBHMHY. MacoBa yacTka i
MOJIIpHA KOHILIEHTpAllisi PO3YMHEHOI pedyoBMHM B po3umHi. Cucrema 3aaay 1 BOpaB SK 3aci0
(dbopMyBaHHSI B yUHIB MOHSITTS MPO KOHIEHTPAIi0 PO34YHMHIB. MeTONWYHI MAXOIU O BUBUYCHHS
MPOIIECIB JUCOIAIli PEYOBUH 3 WOHHUM Ta KOBaJECHTHUM THIIOM XIMIYHUX 3B’s3KiB. MeToauka
(opMyBaHHS OCHOBHMX MOHSTH TEOpii €IEKTPOIITHYHOI Jucoriaimii. PO3BUTOK Ta y3araiabHEHHS
3HaHb YYHIB NP0 OCHOBHI KJIaCH HEOPraHIYHMX CIIOJIyK Ha OCHOBI TeOpii eJIeKTPOJITUYHOI
nucotiarii. MeTouka BUBYEHHSI T1APOIIi3y CONeH.

15. MeToauka (popMyBaHHS NMOHATH MPO XiMi4yHI peakuii.

Metoauka pO3BUTKY MOHATH NMPO XiMiuHy peakuiro. Knacudikamis XiMiuHEUX peakmii 3a
KUTBKICTIO 1 CKJIAJIOM PEareHTiB Ta MPOYKTIB peaKIliii: peakiiii CoJy4eHHsI, pO3KIaay, 3aMilleHHS,
oOmiHy. OkucHO-BiHOBHI peakiii. CkiagaHHs piBHAHb OKMCHO-BIJHOBHHUX peakiiil. Meronuka
(dhopmyBaHHSI 3HaHb MPO CHEPreTUKY XIMIYHMX peakiii. Ex3oTrepMmiuHi W €HAOTEpPMIUYHI peakiiii.
Tepmoximiuni piBHAHHA. OOOpoTHI i HE0OOpPOTHI peakiii. MeToauka (GopMyBaHHS MOHATH MPO
KiHEeTUKY XiMigHMX peakiii. [IBuakicTh XIMIYHOI peaxiiii, 3aJIeKHICTh IIBUIKOCTI peakiii Bifg



PI3HUX YNHHUKIB.

16. Metoauka ¢popMyBaHHSI NOYATKOBHMX NMOHATH PO OPraHivHi COJIYKH.

3acTtocyBaHHs NpUIOMY IOPIBHSHHA OpraHiYHUX 1 HEOpraHiuHuUX chnoiyk. Meroauka
KOPOTKOTO 3HAalOMCTBa 3 JIEIKUMH OpraHiuHUMH CHOJyKaMmu. [IpoBeleHHs AEeMOHCTpalil,
Ja00paTOPHHUX JOCII/IIB 1 MPAKTHYHUX POOIT 111 Yac BUBYCHHS TEMHU.

17. Teopist 6ynoBu opraniynnx cnojayk. Meroanka BUBUEHHS BYIJIEBOJIHIB.

3Ha4yeHHs 1 3aBJIaHHs BUBUEHHS KypCY OpraHiyHOi XiMii. 3arajbHa XapakTepUCTUKaA 3MICTY Ta
noOy/TI0OBH HaBYAJIBLHOTO Marepially Mpo BYTJIEBOAHI Yy HpOrpamMi Ui 3arajJbHOOCBITHBOI IIKOJIH.
dopMyBaHHsI B Y4HIB 3HaHb [P0 HOMEHKJIATYpPy, TOMOJIOTIIO Ta 130Mepil0 BYIJIEBOAHIB. MeToauka
BUBYCHHS MPHUPOJU XIMIYHHUX 3B’S3KiB, PO3BUTOK CTPYKTYPHHX Ta €JICKTPOHHUX YSBJICHb IIiJ 4ac
BUBYEHHS T'OMOJIOTIYHUX PAIIB BYIVIEBOJAHIB. MeToJIMKa BUBYEHHS BIIACTUBOCTEH BYTJIEBOJIHIB.
Po3kpuTTS 3a51€KHOCTI Mi>K OyJIOBOIO 1 BIACTUBOCTSAIMH BYTJICBOJHIB. BUKOpUCTaHHS TOCTiAIB IpU
BHBYCHHI XIMIYHMX BJIACTUBOCTEH BYTJICBO/IHIB.

18. MeToauka BUBYEHHSI OKCUT€HOBMICHMX OPraHiYHUX Pe4OBHH.

@dopMmyBaHHS TOHATTA NpPO (PYHKIIOHANBbHI TPYyNH HA MPHUKIAAlI CHHPTIB, albAEriaiB 1
KapOOHOBUX KHCIOT. PO3BHTOK MOHSTH MPO TOMOJIOTIIO, 130Mepito, XiMIYHUHN 3B’S30K. MeToau4Hi
IPUHLUIY BUBYCHHS CIIUPTIB, ajIbJEriliB, KApOOHOBUX KUCIOT, ecTepiB. DopMyBaHHS HOHATTS MPO
IPUPOJHI TMoJliMepy. BUBUEHHS BIIACTHBOCTEH XHPIB Ta METOIIB iX mepepoOku. O3HalOMICHHS
YUHIB 13 CTPYKTYPOIO 1 BJaCTUBOCTSIMU BYTJIEBO/IIB Ha PiBHI CTAHIAPTY 3aCBOEHHS XIMIYHHUX 3HAHb.
Jlocimioy 3 BUBYEHHS XIMIYHUX BJIACTUBOCTEH OKCHT€HOBMICHHX CIIOJNIYK. MeToauKa pO3KPHUTTS
B3a€MO3B’ 13Ky MIXK BYIJIEBOJHSAMH 1 OKCUT'€HOBMICHUMH OpraHIYHUMH PEYOBUHAMM.

19. MeToauka BUBYEHHS HITPOreHOBMICHUX OPraHiYHUX PEeYOBHH.

3acToCyBaHHA JEIyKTUBHOI'O I1IXOY 1O BUBYEHHS HITPOI€HOBMICHUX OpPraHiuHUX PEUOBHH.
MeTtouka BUBUCHHS OYZOBH 1 BIACTHBOCTEH OUTKiB. PO3BUTOK MOHSITTS PO MPHUPOJIHI MOTIMEPH.
Po3kpuTTss 3HaueHHS aMIHOKUCIOT 1 OUIKIB Yy IKUTTEQISIIBHOCTI opraHi3miB. Peamizaris
MDKIPEIMETHUX 3B’SI3KIB X1MIi 1 610J10T1i IpU BUBUEHH1 HITPOI€HOBMICHUX OpTraHIYHUX CIOIYK.

20. MeToanka BUBYCHHA CHHTETHYHHX BHCOKOMOJICKYJISPHMX PEYOBHH I MOJTiMEpHHX
MarepiaJiiB Ha iX OCHOBI.

[Tosicuennst cyTi moHATTS moiimep. Peakuii momimepusartii 1 momikonaencaitii. [Tnactmacy,
Kay4dykd, ryma. Haiimommpenimnn nomiMepu ta chepu iXHbOr0 BUKOpUCTaHHS. BIuivB mosiMepHUX
MaTepialliB Ha 3JI0pOB’d JIOAMHM 1 JOBKULIA. IIpoOnemu ytumizamii mojimepiB 1 IiactMac B
KOHTEKCTI CTaJOr0 PO3BHUTKY CYCIHUIbCTBA. BHBUEHHS (PI3MYHUX BIACTUBOCTEH 1 3aCTOCYBaHHS
CHUHTETHUYHUX BOJIOKOH.

21. baraToMaHIiTHICTb Ta 3B’I3KM Mi’K KJIacaMM OPraHiYHUX PeYOBHH.

Y3aranbHEHHS TPOBITHUX TEOpid, OCHOBHHMX 3aKOHIB 1 MOHATH XiMii SIK OAMH 13 3ac00iB
(dbopMyBaHHSI CBITOTJISIIY IIKOJISIPIB. Y3arajJbHEHHsI 3HaHb MPO B3a€MO3B 30K CKJATy, OyIOBH,
BJIACTUBOCTEH 1 3aCTOCYBAaHHS OpPraHIYHUX CIIOJYyK. 3arajibHi MOHSTTSA MpO OI0JIOTIYHO aKTUBHI
pedoBUHU (BiTaMiHU, pepMeHTH). PO3KpUTTS posii opraHiuHoi XiMii y po3B’sI3yBaHHI CUPOBUHHOT,
€HEepPreTU4HO1, MPOAOBOIILYOT MPOOIIEM, CTBOPEHHI HOBUX MaTtepiaib.

22. Ximis i mporpec J10acTBAa.

Posnp XiMii y CTBOpEeHHI HOBUX MarepiajiB, PO3BUTKY HOBHUX HAampsMiB TEXHOJIOTIH,
pPO3B’sI3aHHI TPOJOBOJILYOI, CUPOBHHHOI, €HEPreTUYHOI, €KOJOTIYHOT MpoOaeM. «3eleHa» XiMis:
CyyacHi 3aBJaHHS Tepe]] XIMIYHOIO HAYKOK0 Ta XIMIYHOIO TEXHOJOTIE€r0. 3HAUEHHS XIMIYHUX 3HAHBb
SK CKJIQJIHWKA 3arajibHOi KyJbTYPH JIOAWHU. BIUTHB MisTIBHOCTI JIOAWHU HA JOBKULISA Ta OXOPOHY
fioro Big 3a0pyIHEHB.
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5. Crapocra B. 1. , ComoB B. M., Kopmomr K. O. IlpoBeneHHs 3aHsATh 3 XiMii B cepeaHixX Ta
BUIIIUX HABYAIBHUX 3aKJaJax : HaBY. MMOCI0. I CTy.. BUIN. HaB4. 3aki. Jlynpk: BonmH. Harl.
yH-T iMm. Jleci Ykpainku, 2011. 232 c.

1.3. METOAUKA PO3B’sI3YBAHHSA 3AJAY

1. MeToau4yHi BUMOTH 10 BUPillIeHHA XiMiYHUX 3aB/IaHb.

3amadi K CKJIAJJOBHI €JIEMEHT CTPYKTYpH XiMIYHHUX 3HaHb. Knacudikarist 3agay. Poib, micie
1 IICKUXOJIOTO-TIeIaroTiYH1 OCHOBU 3aCTOCYBaHHS Ta PIIICHHS PO3PaxXyHKOBHX 3aBlIaHb B Kypci Ximii
cepenHbOl MKOMU. JIMIaKTHYHI IS BUKOPUCTAHHS 3a/a4 Ha ypoKax XiMii (BHKJIAaZaHHS HOBOTO
Marepiaiy, 3aKpilyIeHHs MaTepialy, caMoCTiiiHa po0oTa, MOTOYHA MepeBipKa 3HaHb, IMiJCyMKOBHMA
KOHTPOJIb). 3araibHi peKoMeHaamii g0 iX BHUpilIcHHs. BU3HAUEHHS MOHATTS «HABUalIbHA XiMidHA
pO3paxyHKOBa 3ajada». MeTonuMKa HaBYaHHS ILIKOJISAPIB BUPILICHHS 3aBAaHb. YMOBa, ii aHaiis3,
SKICHA 1 KUTbKICHA CKJIAZIOBI PO3PaxXyHKOBOI 3aadi, aJrOPUTM BHPIIICHHS, O)OPMIICHHS PIlICHHS
3anavi. DopMyBaHHS MOHATH PO JABI CTOPOHU XIMIYHOTO 3aBAAHHS.

2. KisnibKicHi BUMipIOBaHHS i po3paxyHKH B XiMil.

Matematuuni meroau B (opMmysroBaHHI Ta BiAOOpa)KEHHI HaWBaXIMBIMIKUX KUIbKICHHX
3akOHIB Ximii. OCHOBHI CTEXiOMETpHUYHI 3aKOHM XiMmii B Kypci XiMii CepeaHbOi IIKOJH.
MixknpeameTHi 3B’ I3k XiMil 3 (i3ukor Ta MareMaTrKo. Di3UYHI OJUHUIII BUMIPIOBAaHHS MAacH,
TYCTUHHU, THUCKY 1 T.1. OCHOBHI MareMaTH4HI TOHSATTSA (IIPOIOPIIis, MPUBEACHHS JO OJHMHHIII,
BIJICOTKH, Tpadik, CHCTEeMU PIBHSIHb, OKPYTJEHHS YHCeNl 1 T.1.) B pIIIEHHI XIMIYHUX 3aj]ad.
CranpmapTHi BeTUYMHH. Y HIBEpCaJIbHI NOCTIiHI, IX po3MipHOCTi. BuMoru 10 nmo3HaueHHs XIMIYHUX
Ta QiznuyHuX BennuuH. Di3uyHi BenuunHn. MikHapoaHa cucteMa oguHuIlb (CI). OCHOBHI OJMHHII
CIl. YactunHi 1 kpatHi onuHuul. IlepeBeneHHss BenuuuH. 3B’A30K MUK (PI3MMHUMHU BEIMYHMHAMU.
Bennuunu TouHi 1 HaOmkeHi. 3Hauymli HUQpPU YHMCENBbHOTO 3HAuYeHHs BenuuuHU. [IpaBuia
OKpPYIJIEHHSI YMCEIbHOTO 3HAU€HHS BEIMYMHU. TOYHICTh OOYMCIIEHHS Ta TOYHICTh BUMIPIOBaHHS
BeIMYMH. AOCOJIIOTHA 1 BITHOCHA MOXMWOKA BUXIAHUX JAHUX 1 pe3yJIbTaTiB 00UHUCIIECHD (PIIIEHHS).

3. Cnoco0Ou BupileHHs1 XiMiYHUX 3aB1aHb.

[TonsaTTs mpo cnocodu pimeHHs 3afad. PimeHHs 3agad crocobamu: CIiBBITHOIIEHHSM Mac,
MOPIBHSIHHIM Mac abo 00’eMiB (apU(pMETHUHUI), 3aCTOCYBAHHSM MOHATTS «KUIBKICTh PEUOBUHUY,
CIoco0OM MpOoNoplLii, MPUBEAECHHSAM 10 OJMHHII, BUKOPUCTAHHAM Koe(ilieHTa MpOMOpLifHOCTI,
BHUBOJIOM aireOpaiyHuX QopMmyJl, CKJIAJaHHSAM anreOpaiuHux piBHAHb (3 OAHMM abo JaBOMa
HEBIIOMUMH), 1100Y10BOI0 IrpadikiB, 3a J0MOMOrow kpajpaTa IlipcoHa, CTEXIOMETPUYHHUX CXEM,
roroBux (opmyn. BuOip HaiOLIbII pamioHaNbHOIO CHOCOOY pPO3B’A3aHHS 3a/7ad OJHOTO BHIY.
AHaNITUYHUN 1 CUHTETUYHMH NUISIXU pilleHHs 3a7ayi. 3acTOCYBaHHS KOMIT IOTEPHUX TEXHOJIOTIH
JUIS BUpIIIEHHS pO3paxXyHKOBUX 3aBJaHb 3 XiMmil. BukopuctanHs MeTOqy NpPOEKTIB Npu
PO3B’A3yBaHHI 3a/1a4.

4. 3acTocyBaHHS aJIrOPUTMIB y BUpillIeHHi 3aBAaHb 3 XiMil.

[ToHATTS mNpPO AIrOPUTMHU 1 aJIrOPUTMIUHI TNpPUNKMCH B HaByaHHI ximii. BrmactuBocti
QITOPUTMIB (MacOBICTh, TUCKPETHICTb, I€TEPMIHOBAHICTh, PE3YJIbTaTUBHICTE). 3allUC aTOPUTMY.
CtpykTypa 1 THIIH adrOpUTMIB. 3HAKOBUH aNTrOPUTM. AJTOPUTMHU CKJIAJaHHS XIMIYHHX (HOpMYIT i
PIBHAHb. AJTOPUTMHU pINIEHHS PO3PaXyHKOBUX XIMIYHHMX 3adad. AJITOPUTMH  pIIICHHS
eKCIIePUMEHTAIbHUX 3aBAaHb 3 XiMii. ANTOpUTMU BUKOHAHHS LIKaBUX JOCHiAIB 3 Ximil. [IpuHnumm
CKJIaJIaHHS aJlTOPUTMIB PO3B’si3aHHS XIMIYHUX 3aAad. CKiIaJaHHS aJrOpUTMIB PO3B’sI3aHHS 3a/1a4
MIEBHOTO THUIy. BUKOpHUCTaHHS 1HTETpOBaHMX 3a/ay 1 BIpPaB MPUKIAJHOTO XapaKTepy Ha ypokax
Ximii.

5. Metoauka po3B’siI3yBaHHsI eKCIIEPUMEHTAJIBLHUX 3a/1a4.

Knacudikamis, MeToaqu Ta METOAMKA PpO3B’SI3aHHA TUIIOBMX EKCIEPHUMEHTAJIbHMUX 3aJad
HIKUTBHOTO Kypcy Ximii. MeToau4Hi Ta JIOTIYHI OCHOBM BHPIIICHHS €KCIIEPUMEHTAJIbHHUX 3a]ad
JOCIIITHULBKO-TIOUTYKOBOTO XapaKTepy: BU3HAYEHHs SAKICHOTO CKJIQAy pPEYOBUH, pO3IMi3HABaHHS
PEUOBHH 3a IXHIMU XapakTepHUMH (HI3MYHUMHU Ta XIMIYHUMH BIACTHUBOCTSIMU, OUHILEHHS PEUOBHHU
Ta BUIUICHHS 13 CyMIlIl B YHCTOMY BHIJISA[I, PO3IICHHS CyMIIIeH, CTyHiHYacTe MEPETBOPECHHS



pedyoBUH. 3a7adi Ha PO3Mi3HABAaHHS HEOPTraHIYHWX Ta OPraHIYHUX PEUYOBWH. SIKiCHI peakiiii Ha
OpraHiyHi Ta HEOpraHiuHi pPEYOBMHHU. 3aJaul Ha BUSBJICHHSA IOHIB Yy BOJHOMY pO3YHHI.
Po3nizHaBaHHs 1HIMBIAyaJbHUX pedyoBHH. Po3B’s3yBaHHsA SKICHMX 3a7ad 0e3 3acTOCYBaHHS
JI0JaTKOBUX peakTuBiB. CKilajaHHs IJIaHy aHanizy. BUKOpHCTaHHS XIMIYHOTO €KCHEpUMEHTY Ha
pI3HHX eTarax BHUPIIMICHHS PO3PAaXyHKOBUX Ta EKCIEPUMEHTAIBHUX 3a7ad 3 XiMii sK 3acoly
MiABUILEHHS e(EKTUBHOCTI HaBYabHO-BUXOBHOrO mporecy. CxemMu XIMIYHHUX TEpETBOPEHb
(«JTAHITIOKKW» XIMIYHHUX TIEPETBOPEHbD, iX THIH) — K BUJ SIKICHHX 3a]1a4.

6. TecToBi 3aB1aHHs 3 XiMmil.

TecToBi 3aBmaHHs 3 XiMmii. Ix kiacudikamis (3aBIaHHg 3 BUOOpPOM BIJIOBIJI, 3aBAaHHS Ha
BIJIIIOBIHICTh, 3 KOPOTKOIO BIAMOBiAAI0 1 iH.). JlepaBHa mMiJCyMKOBa aTecTallis, 30BHIIIHE
HE3JIC)KHE OIIHIOBAHHS, X CTPYKTypa. AHAJI3 TECTOBHUX 3aBAaHb. [ligxoauw 10 BUpiIeHHS, BUOIp
MpaBWIBHOI  BIAMOBiAI. MeToAuka HaBYaHHSA MIKOJSPIB BUKOHAHHS TECTOBUX 3aB/aHb,
nepeadayeHux Cy4aCHUMU BUMOT'aMHU.

7. MeToauKa po3B’si3yBaHHs 3a1a4 3a XiMmiyuHuMu popmyiamu.

OOuucieHHsT BITHOCHOT MOJIEKYJISIPHOI Macuh pedyoBUHU 3a ii ¢opmynoro. OOuucIeHHS
MacoBOI YaCTKH €JIeMEHTa B CKJIQJHil pedyoBruHi. OOUYHMCICHHS MacH €JIeMEHTa B CKJIQJHI PEeYOBHHI
3a HOro MacoBOO 4acTKor. OGUUCIIEHHS MOJISIPHOT MacK peyoBUHU. OOUMCIIEHHS YMCIa YACTUHOK
(aromiB, MOJIEKyJI, HOHIB) y MEBHIM KUTBKOCTI PEYOBUHU, Maci, 00’ eMi. OOUMCICHHS 32 XIMIYHOIO
dbopMysiol0 Macu JaHOi KUIBKOCTI PEYOBHHU 1 KUIBKOCTI PEUOBHMHHM 3a BIJIOMOIO MAacoro.
OOuncnenast 06’eMy MeBHOI Mach ab0 KUTBKOCTI pEYOBHMHH BiZIOMOTO Ta3y 32 HOPMAaJIbHUX YMOB.
OOuncneHHsT 3 BUKOPUCTAHHSAM BIJIHOCHOI T'yCTHMHM Tra3iB. BuBeneHHs MonekyssipHoi (opMyiu
PEUOBHHHM 32 MAaCOBUMH YacTKaMHU €JIEMEHTIB. BUBeneHHS MOJEKYIsIpHOI (OPMYIH PEYOBHMHU 32
3arajibHOI0  ()OPMYJIOI0 TOMOJIOTIYHOIO PAgy Ta TYCTHMHOK ab0 BIIHOCHOI T'yCTHHOIO.
ANTOPUTMIYHI IPUIHCH JIJTsI BUPIIIEHHS 3aB/IaHb 32 XIMIYHUMHU (POPMYIIaMHU.

8. MeToauka po3B’si3yBaHHS 32/1a4 32 PIBHAHHAMU XiMiYHUX peaKiii.

Po3paxyHky 3a XIMIYHUMH DPIBHSHHSIMH MacH, 00’€My, KUIBKOCTI PEYOBHHHU pEAreHTIB Ta
NpoAyKTIB peakuid. OOUYMCIeHHs KUIbKOCTI PEYOBHHHU, Macu abo 00’ €My HPOAYKTY 3a PIBHSIHHAM
XIMIYHOT peaKilii, K0 OJUH 13 peareHTIB B3ITO B HAIMIIKY. BuBeeHHSI MOJIEKYJISIpHOT (popmyin
PEUOBMHM 3a MAacor, 00’eMOM ab0 KIJIBKICTIO PEYOBHMHHM peareHTiB abo MPOAYKTIB peakiii.
OOuncieHHs 3a XIMIYHUMH PIBHSHHSIMM KUIBKOCTI PEUYOBUHHU, Mach abo 00’eMy 3a KUIBKICTIO
PEUOBHHHU, Macolo abo 00’€MOM peareHTy, 10 MICTUTh MEBHY YacTKy AoMilIoK. OOUYuCIeHHs 3a
XIMIYHMMH PIBHSHHSMHM BIIHOCHOTO BUXOAY MPOAYKTY peakiii. O6uncieHHs: 00’ €MHHMX B1JTHOIIEHb
rasiB 3a XiMIYHUMH piBHAHHAMH. PO3B’sI3yBaHHs 3a/1a4 3a PIBHAHHAMHU PEaKLiii 3 BUKOPUCTAHHAM
PO3YMHIB 13 NMEBHOIO MACOBOIO YACTKOIO PO3YMHEHOI pedoBHHU. OOUMCIEHHS CTYIEHs Aucolianii
eJIeKTpoiTiB. P0O3B’sI3yBaHHS 3a7ad 3 BHUKOPHCTAHHSAM pIiBHSHb OKHUCHO-BIJHOBHUX pPEaKIIiM.
Po3paxyHOK Macu pedOBHMHH, 110 YTBOPIOETHCS BHACHIZOK €JIEKTPONI3y MiJ TI€0 CTPYMY MEBHOI
cuni. OOUUCIIeHHs Yacy MPOITyCKaHHs CTPYMY MEBHOI CHJIM Ul 100yBaHHS MEBHOIO 00’ €My rasy
(1.y.), abo macu mertanmy. OOUYHCIIEHHSI CUJIM CTPyMY, 3a SIKOi Ha KaTOJl BUIIISETHCS NEBHA Maca
(06’em) pewyoBuHHU. Haifnmpocrimni po3paxyHKH 3a TEPMOXIMIYHMMHM DIBHAHHAMH. OOuUMCIEHHS
MIBUJIKOCTI Ta KOHCTAaHTH IIBUIKOCTI peakIlii 3a 3aKkoHOM irounx mac. OOuucieHHs 3MiHH
IIBUJIKOCTI peakwii 31 3MIHOIO TeMIepaTypH 3a mpaBuwioM Baut-I'opda. AnroputmiuHi npunucu
MIPH CKJIaJJaHH1 PIBHSHb XIMIYHHMX PEaKIIii 1 BUPIIIEHH] 3a/1a4 3 BUKOPUCTAHHSAM XIMIUHUX PIBHSHb.

9. MeToauka po3B’sA3yBaHHS 32/1a4 32 TeMOI0 «Po3unHm».

OO0uwncrieHHsT PO3YMHHOCTI pedoBUH. OOUYMCICHHS MAacoOBOi YACTKH, MacHh PO3YHMHEHOI
peuoBHHU, MacH 1 00’eMy Boau B po3urHi. OOYMCIEHHS MOJSPHOI KOHLEHTpAIli Ta MOJSpPHOI
KOHIICHTpaIlli EKBIBAJICHTIB PO3YMHEHOI pedoBUHU. OOUYMCICHHS, TIOB’s3aHI 3 BHUSBICHHSIM
3aJIeKHOCTI MDK TYCTHHOIO PO3YMHY 1 MAacoBOIO YacTKO a00 MOJIAPHOIO KOHIICHTPALIED
PO34YMHEHOT pedoBUHU. PO3B’sA3yBaHHS 3ajady Ha NPUTOTYBAaHHS PO3YMHIB 13 KPHUCTAJIOTiJIPaTiB.
OOumcneHHsT MacoBOi YacTKM KpHUCTai3alliiiHOT BOIM B KpHCTajJorigparax. AJTOPUTMIYHI
IIPUITUCH.

10. MeToauka pimeHHs 3a/1a4 MiIBUIIEHOI CKJIAHOCTI.

KomOinoBani 3aBmanHs. MeToawka po3B’sS3yBaHHS YCKJIQJHCHHX 1 HECTAaHIAPTHUX 3ajad.
3aBmaHHA Ha CTUKY Hayk. OnimMmiajaHi 3a1adi pi3HOTO piBHA. BUMOTH, SKMM TOBHHEH BiIIOBiIaTH
Hallp omiMIiagHUX 3aBJaHb JUIsl IMIKUIbHOI (MICBKO1, 00JIacHOI) omimmiaau. XiMidHI OJIMITIaau,



METOAMKa iX opraHizailii, MpOBEJEHHS Ta MiArOTOBKH YYHIB 70 y4acTi B oiiMmianax. [IpoBeneHHs
M03aKJIACHUX 3aHSATh, TYPTKiB, MalicTep-KiaciB. TUmu po3paxyHKOBHX 1 €KCIIEPUMEHTAIbHUX 3a]1a4.
[IpakTruHi TypW MIKUTBHUX OJiMImTiaa. XIMIYHHUN EKCHEPHUMEHT Ta MOro pojib IMPH BUPIMICHHI
3aBaHb. TBoOpuYi 3aBmaHHs 3 Ximiil. PimeHHS 1 ckiajaHHS ONiMIIaJHUX 3aBAaHb HIKUIBHOTO TYPY
oiMmiaay 3 Ximii.

Pexomenoosana nimepamypa:

1. 3amopoxuwuii K. M. Metoauka po3B’si3yBaHHs Ta MPAKTUKA BUKOPUCTAHHS XIMIYHUX 3a]1a4 ITiJ
yac Bukiaganus ximii / K. M. 3agopoxxuamii. Xapkis : Bua. rpyna «OcHoBay, 2010. 126 c.

2. Metoauka poO3B’Si3yBaHHA pO3PAaXyHKOBUX 3amauy 3 ximil. HaBuanpHmii mociOHuk /
I. M. Kypmakoga, I1. B. Camoitnenko, O .C. bounap, C .B. I'py3noBa. Yepniris : HYUK, 2018.
165 c.

3. Po3B’s3yBaHHS YCKJIQJHEHMX pPO3PAaxXyHKOBHX 3aJady Ta 3a/Jay OJIIMIIIAJHOTO THUILy MpH
migrorosmi miteit mo I, II ta III eramiB Bceykpaincbkoi omimmiagu 3 XiMii (METOIW4HI
pexomeHallii, 3pa3ku po3B’s3kiB 3a7a4)/3a pea. . A. Ianpuyk Tiymau, 2011. 68 c.

4. Pomammmunua JI. M. 30ipHUK 3amad 3 Ximil 3 mpukiIagaMud po3B’si3yBaHHs. 7-11 kmacu /
JI. M. Pomannmuna, I'. M. Ilupor, A. C. I'pumrok. Bun. 3-e, mepepoOieHe 1 JOMOBHEHE.
Tepnonine : HaBuansna kaura borman, 2012. 140 c.

5. CaBuun M. M. Opraniuna ximis. Pi3HopiBHeBi 3anadyi i BnpaBu. TectoBi 3aBraHHs. JIbBIB :
BHTJI-Knacuka, 2014. 336 c.

6. Ilusa H. I. Meronuka po3B’si3yBaHHs 3a7a4 3 XiMii : HaByanbHUU nociOHuk. [lonrasa : 10L]
ITHITY imeni B. I'. Koponenka, 2010. 104 c.

1.4. 3BATAJIBHA XIMIA

1. AToMHO-MoJIeKy /IsipHe BUeHHs. OCHOBHI 3aKOHU XiMmil

OcHOBHI 3aKOHM XiMIii: 3aKOH 30€peKeHHS MacH, 3aKOH CTaJOCTi CKJIaay i HOro cydacHe
TpakTyBaHHs, 3aKoH ABorajapo. MonpHuii 00’eM rasy. 3B’S30K MDK T'YCTHHOIO razy i ioro
MOJIEKYJISipHOIO Macoro. IlpuBeneHHs ra3iB 0 HOpMalbHUX YMOB, piBHsAHHS Kuaneiipona-
Menpeneesa.

XiMiyHi GopMynH, iXHI THUIH, CKIaJaHHA (QOpPMyJ 3a JaHUMH XIMIYHOTO aHalizy abo
PIBHSAHD XIMIYHUX peakiii. SIKicHa 1 KUIbKICHa 1H(OpMaIlis, 1110 BUILIUBAE 3 XIMIYHUX (OpMyT Ta
PIBHSHB.

XimiuHi piBHSAHHA. CKiIaJjaHHS MOJIEKYJIIPHUX Ta HOHHHUX PIBHSHB PI3HUX THUIIB XIMIYHUX
peakuiif. Crexiomerpis. PozpaxyHku 3a XiMiYyHUMHU (HOpMYJIaMU Ta PiBHIHHIMU.

2. BynoBa atoma

Crnextpu aromiB. KBaHTOBHMI XapakTep TMOIJMHAHHSA 1 BUIPOMIHIOBAHHS €HeEpril.
KopmyckynsipHO-XBUIROBHH Ayali3M MiKpodacTHHOK. PiBHsiHHS ne bpoiins. XBUiIboBi BIaCTUBOCTI
MIKpOYaCTUHOK 1 MPUHIMUI HeBH3HaueHOCTI I'eiizeHOepra. Xapakrep pyxy €JIEKTPOHIB B aTOMI.
XBUITbOBA (PYHKIIISI B CHCTEMaX MIKPOYaCTHHOK.

EnextponHi eHepreruuHi piBHi aroma. ['ojoBHe kBaHTOBe umcio. Popma s-, p- 1 d-
op6itaneii atoma. Op6OiTanpHe, MarHITHE i CTIHOBE KBAHTOBI UKCHA. IXHii (i3UUHMIA 3MiCT.

[TpuHIMnM Ta mpaBWiia, IO BU3HAYAIOTh MOCHIJOBHICTh 3allOBHEHHS aTOMHMX OpOiTaneit
€JIEKTPOHAMM: TPUHUMI HaliMeHIIoi eHeprii, npuHuun Ilaymi, npaBuno XyHaa, mOpaBuia
KneukoBchkoro, mpaBuio cumerpii. EnekTpoHHi Ta enekTpoHo-rpadiuHi ¢GopMynH aToMiB
€JIEMEHTIB Ta iX HOHIB.

3. Ilepiognunmnii 3axon /I.I. MenaeneeBa

[Tepiogmunnii 3akon J[.I. MenzeneeBa 1 10ro MOsSICHEHHS HA OCHOB1 Cy4acHOi Teopii O0ynoBu
atoMmiB. [lepiognuHuil 3aKOH K MPUKIIA Aii 3aKOHIB 1aJeKTHKH.

CtpykTypa mNepioguyHOI CHCTEMH €JIEMEHTIB: Tepioau, TpymnH, poAauHU. BapiaHtu
nepioanyHoi cucremu. IlepionnyHuil Xapaktep 3MiHM BJIACTUBOCTEH €JIEMEHTIB: pajiyc, €Hepris
aKTHUBAIlli, EHEeprisl CIOPIAHEHOCTI JI0 €JIEKTPOHA, BIIHOCHA €JIEKTPOHETaTUBHICTh. BB OynoBu
30BHIIIHIX ENEKTPOHHUX OOOJOHOK Ha XiMi4HI BJIACTUBOCTI eleMeHTiB. llepionuunuii xapakTep



3MIHM BJIACTHBOCTEH TMPOCTHX PEYOBHUH, TIAPUIIB, OKCHIIB. BHyTpilmHS Ta BTOpHHHA
MePiOIUIHICTb.

4. Ximiunux 3B's30k. bygoBa moJiekyJ, MeTOoa BaJIeHTHHX 3B’si3KiB. Metoj
MOJIEKYJISIPHUX op0iTa Jei.

MexaHi3M yTBOpPEHHS XIMIYHOTO 3B’s3Ky (X3) Mk atomMamMu. TUIHM XIMIYHOTO 3B’S3KY.
@Di3UKO-XIMiUHI BJACTUBOCTI CHOJYK 3 KOBAJICHTHUM, HMOHHMM 1 METAJi4YHUM 3B’ S3KOM.
ExcniepuMmeHTanbH1 XapaKTepUCTUKH 3B’ A3KIB: €HEPTisd, J0BXKHUHA, HAIIPSIMIICHICTb.

Hacuuenictb, HampaBieHICTh 1 MOJSPHICT KOBAJICHTHOTO 3B’SI3Ky. YTBOpEHHS G- 1 T-
3B’s13KiB. MeToa BasieHTHHX 3B’ s13KiB (B3). Bu3HaueHHs1 KpaTHOCTI 1 KOBAJIGHTHOCTI 3a MeTo1oM B3.
JIOHOPHO-aKIENITOPHUI MEXaHi3M yTBOPEHHS KOBAJIEHTHOTO 3B SI3KY.

INopuauzamiss atroMmHux opoOitaneid. I[IpocTtopoBa OymoBa moseky:n. IlomsipHi 1 HemospHI
MOJIEKYJIH.

Vonnwuii 38’430k Ta ioro BiacTMBOCTi. ByJ0Ba Ta BIACTHBOCTI CIONYK 3 HOHHHM THIIOM
3B’s3Ky. MeTaniyHuii 3B’ 30K.

OCHOBHI MOJIOXKEHHS METOJy MOojeKyysipHuX opOitaneit (MO). 3B’s3yroui, po3myllyroui i
He3B s3yroui MO, ix enepris ta ¢opma, eHepretudni piarpamu MO. KpaTHIicTb 3B’43Ky B METO[I
MO.

MixMounekysapHi B3aemomii (opi€eHTaliiiHi, 1HAYKIiKdHI, AucnepcHi). Boxnesuit 38’5130k 1
1oro 6i0JIOT1YHA POJIb.

5. Knacudikanis Heopraniyaux cnojyk. Oxcuan.

OcHOBHI Klacu HeopraHiyHux crnonyk. Okcuau, iX Kiacudikaiis i HoMeHKIaTypa. Meroau
oJiepKaHHS OKCH/IIB Ta iX XiMI4HI BJIaCTHBOCTI.

6. Knacudikauis neopraniunux cnojyk. Kuciaioru. OcHoBu.

Kucnoru, ix kimacudikaimis 1 HOMEHKIaTypa. MeToau oOJep)KaHHS KHCIOT Ta iX XIMIYHI
BIacTUBOCTI. [igpokcumy, ix knacudikaris i HOMEHKIaTypa. MeTonu oJepKaHHs T1IpOKCHIIB Ta 1X
XIMI4YH1 BIIACTUBOCTI.

7. TepMoaumHaMivyHi BJACTMBOCTI Ta KiHeTHYHI 3aKOHOMIpPHOCTI mepediry XiMiuHHX

peakuiii. XimiuHa piBHOBara.

[TornuHaHHs Ta BUIICHHS PI3HUX BUIIB €HEPrii IMpU XIMIYHUX NEPETBOPEHHAX. TeruoTa i
poboTa, SIK XapakTepUCTUKU IpoleciB. BHyTpilHs eHepris 1 eHTanbmis pedoBuH. [lepmmii 3akoH
TepMoauHamiki. CTaHJapTHI YMOBHM 1 CTaHIApTHI €HTAaJbMIl yTBOPEHHS 1 3TOPSHHS PEYOBHH.
Tennotu XiMIYHUX peakuidl mpu crajiil Temmeparypi 1 THCKY. TepMOXiMi4HI pIBHSHHA, iX
0COOJIMBOCTI Ta OOYMCIEHHS Ha OCHOBI TEpPMOXIMIYHUX piBHSHb. 3akoH ['ecca. Po3paxyHku
CTaHJAPTHUX EHTAJBIIN XIMIYHUX peakiiil 1 (pi3uK0-XIMIYHUX MEPETBOPEHB (MPOLIECIB POZUYUHEHHS
pEe4oBUHHU, TiapaTalii, AMCOIialii KUCIOT Ta OCHOB) Ha OCHOBI 3a-KoHY ['ecca.

Hpyruil 3akoH TepMoAuHaMIKU. [IOHATTS Hpo EHTPOINi0 SK Mipy HEYHNOPAAKOBAHOCTI
cucremu (piBHAHHS bonbiimana). Enepris [1060ca sk kpuTepiii caMOYMHHOIO Mepediry XiMI4HHMX
peakIliif i xapakTepucTHKa TepMOJUHAMIYHOI CTIHKOCTI XIMIYHMX CHOJyK. Tabmuii craHmapTHUX
eHepriit ['160ca, IX BUKOpUCTaHHS JIJIs1 BU3HAYCHHS HAMPSIMKY TIEpeOiry mporiecy.

Cepennst Ta MUTTEBa MIBUIKICTh peakuii. [ToHaTTs mpo Mexani3m peakuiil. [IpocTi Ta ckinanHi
peakmii. YUWHHWKM, 10 BIUIMBAIOTh HAa IIBUAKICTH XIMIYHUX pEaKid y TOMOTEHHHX Ta
3micT. [lopsok Ta MOJEKyNSIpHICTh peakilii. PIBHSAHHS KOHCTaHTH IIBHUIKOCTI peakiii Meprioro
NOPSAAKY. 3aleXHICTh MIBUJIKOCTI peakiii BiJl TemmepaTypu (piBHSHHA AppeHiyca Ta MHpaBUIIO
Bant-I'odda). Enepria aktupamii. 3anexHICTh €HEeprii akTUBallli BiJl MeXaHI3My Mepediry peakiii.
Teopii akTUBHUX 3iTKHEHb MOJEKyJd Ta mepexigHoro crany. Karami3. Enepris aktuBarii
KaTAIITHYHUX PEAKITINA Ta MEXaHI3M JIii KaTall3aTopiB.

O6opoTHi 1 HEOOOPOTHI XIMIYHI peakiii Ta cTaH XiMiyHOi piBHOBaru. KinbkicHa
XapaKTepUCTHKA CTaHy XIMIYHOI pIBHOBArH.

Koncranta ximiuHOi piBHOBarm Ta ii 3B’S30K 31 CTaHOapTHOIO 3MiHOIO eHeprii [100ca.
[Tpunmun Jle [latense-bpayHa.

8. Po3unHu 3aranbHi ysaBjeHHs. Beainunnu. Po34nHN HeeJIeKTPOJIITIB Ta eJIeKTPOJIITIB.
PiBHOBara B po3uMHax cJa0KMX eJeKTPOJIITIB.



CyTh OCHOBHHMX TMOJOXEHb: PO3UMHHU, PO3YMHHHUK, PO3UMHEHA pEUYOBHMHA. PO3UMHHICTB.
Po3unHu ra3yBaTux, piIkUX Ta TBEPAUX pe4OBUH. Boaa K 0MH 3 HAWNOMIMPEHIIINX PO3YNHHHUKIB
y 6iocdepi 1 XiMiuHIK TexHOoJIOT1i. HEBOAHI pO3UMHHUKH 1 pO3UHHHU.

[Tpouiec posumHeHHs sK ¢izuko-ximiuHe sBume (J.I. MengeneeB, M.C. Kypnakos).
Po3uuHHICT TBEpUX PEUOBUH y PiIMHAX, YUHHHUKH, 1110 BIUIMBAIOTh HA PO3ZYUHHICTH. PO3UNHHICTH
ra3iB y piguHax, ii 3aJexHICTh Bix mapuianbHoro THCKy (3akoH ['enpi, ['enpi-Zlanbrona), Bin
TeMIIepaTypH, KOHIICHTPAIlii pO3YUHEHUX Y BOJII €IEKTPOJIITIB.

BrnacTuBOCTI pO3YMHIB €IEKTPOIIITIB Ta HeeneKTpouiTiB. 3akonu Payis 1 Bant-I'odda. Ocmoc
1 OCMOTHYHHUN TUCK. [30TOHIYHUI KOe(iIliEHT.

CrocoOu BUpaXXeHHS CKJIaQy pO3uuHiB. MacoBa, 00’eéMHa Ta Maco-00’eéMHa 4YacTKa
pO3UMHEHOT pedoBUMHU. MomsipHa KoOHIEHTpalis. MoispHa KOHIEHTpalis eKBIBaJeHTA.
MosutbHICTh pO3uMHY. MoJbHA YacTKa pO34YMHEHOI pedoBUHH. Tutp posumny. [IpuroryBanns
PO3YMHIB 13 3aJJaHUM CKJIAJIOM.

Po3zButok I.M. KabnykoBum Teopii enekrponituyaoi aucomianii C. Appeniyca. [ToHsATTS 1po
cHiIbHI 1 cnaOki enmextponiTi. Teopis PO3UMHIB CUIBHHX €IEKTPONiTiB. MOHHA cHia poO34MHIB,
KOE(QIIIEHT aKTUBHOCTI Ta aKTUBHICTh HOHIB CHJIbHUX €JIEKTPOJITIB B po3unHax. Po3unHu crabkux
enektponitiB. CTymiHb aucoriiaiii. 3aneXHICTh CTymeHs Aucouiamnii Bif KOHIEHTpalii (3aKoH
po3BeacHass OcTBasibaa). 3aCTOCYBaHHS 3aKOHY Jii Mac JIO JMCOIAIii CIIa0KHUX EJIEeKTPOJIITIB.
Koncranra nqucomnianii. CTyniH4acTuil XapakTep JUCOLiallii.

9. Ionni piBHoBaru. /{00yToKk po3uMHHOCTI.

PiBHOBara Mix pPO3YMHOM 1 OCAaJOM MAJIOPO3UYMHHUX €NEKTPONiTiB. JJ0OyTOK pO3UYMHHOCTI
([IP). YMoOBU yTBOpEHHS 1 pOZUYMHEHHS OCA/IB.

10. I'inpoiz. lonnnii 100yTOK BoAu. BogHeBHil MOKAKIMK.

Jucomiamis Boxu. Mouuumii n00yTOK Boau. XapakTepHCTHKA KHCIOTHOCTI CepeIOBHMIIA.
Boanesuit Ta rigpokcunsHuil nokasuuku (pH ta pOH) po3unHiB cnaOKux Ta CUIBHUX KHCIOT 1
OCHOB.

Teopii kucaot 1 ocHOB (AppeHiyca, bpenacrena-Jloypi, JIstoica). AMpoTepHi eTeKTPOIITH
(amdomit). KibKiCHI XapaKTEepUCTUKN CUIIA KUCIIOT Ta OCHOB.

[IpoToniTHyHi mpouecu Ta iX HampsAMIEHICTb. [1ApoJi3 KaTioHIB, aHIOHIB 1 CyMiCHMH
rigpoi3. CTyniHb 1 KOHCTAHTa T1pOai3y. 3MIIIEHHS PIBHOBAru MPOTOJITUYHUX PEaKIIii.

1.5. HEOPTAHIYHA XIMIsA

I'inporen. Tumu riIporeHOBMICHUX CIIONYK.

Enementu VII rpynu ronosHoi miarpynu. I'anorenu. BogHeBi Ta KMCHEBI CIIOJIyKH TaloOTeHiB.

Enementn VI rpynu romoBuoi miarpynu. OkcureH. XajdbKOreHHM. XIMiuHI BIACTHBOCTI.
BopHeBi crioiyku, OKCUIM, KUCHEB] KMCIIOTHU Ta COJIi XaJIbKOT€HIB.

Enementn V rpynu ronosnoi miarpynu. Hitporen. Boanesi cmomyku Hitporeny: amiak,
Tiipa3uH, TiAPOKCUIaMiH, a3uA0BOACHb. OKCUAM, KUCHEBI KUCIOTH Ta coiii Hirporeny. ®ocdop.
BiactuBoCTI Ta OCHOBHI THITH CIIOJTYK.

Enementu IV rpynu ronoHoi miarpynu. Kap6on. Cuminiii. BracTuBOCTI Ta OCHOBHI THIH
CHOJYK.

s-EnemenTu. JlyxHi metanu. KucHeBi CrioyyKu Ta TiIpOKCUAN JIY>KHUX METaJIiB.

3aranpHa XapakTEepPUCTHKA d-eIIeMEHTIB.

Enementu VIB rpynu. KucHeBi crionyku (OKCHIH, T1IPOKCUIH, coii) eneMeHTiB VIB rpymu.

Manras. XapakTepHi CTyII€H1 OKUCIIEHHS Ta HAWBAXKJIUBIII CIIOIYKH.

Enementu IB rpynu. KucHeBi crionyku (OKCHau, TiAPOKCHIH, coJli) edeMeHTiB IB rpynu.

Enementu 1B rpynu. Kuchesi cionyku (OKcuau, TiIpokcuau, coii) enemenTis 1IB rpymu.

CimeiictBo @epymy. KucHeBi cronyku (OKCHAM, TiIPOKCHIHU, COJi) €IEMEHTIB CiMeicTBa

Depymy.
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1.6. OPTAHIYHA XIMIA

1. OcHOBHI NOHATTS OPraHivYHOI XiMil

Teopis OymoBu opraniuanx cnoiayk O.M. ByrtnepoBa. Tumm XiMi4HOTO 3B SI3KY.
lopummsanis -38’s13ku. Edextn enexrponHnx 3cyBiB. Knmacudikaris in- Ta caroMHUX opOiTanei,
KOBaJICHTHI  130Mepisi OpPraHiYHUX CHONYK, MPHUHLMIM iX HOMEHKJATypu. XiMiuHa piBHOBAara.
[TpomixkHI YaCTHHKH, IEpeXiTHUH cTaH 1 MexaHi3M peakuii. Kimacudikaris peakuiii.

2. ByrueBoani.

bynoBa, MeTomu OTpuUMaHHS Ta XIMIYHI BJIACTUBOCTI HACHYCHWX, HEHACHUYCHUX Ta
apOMAaTUYHUX BYIJIeBOJHIB. OcobmuBocTi OyIOBM Ta peakliiiHOi 3JaTHOCTI HAacHMYEHHUX
BYIJIEBOJIHIB, PeakKii paJuKaJIbHOTO 3aMillI€HHS B PSIy aJKaHIB.

Homenknarypa, i3oMepist ankaHiB. MeToau CHHTEe3y Ta XIMIYHI BJIACTMBOCTI aJIKaHiB.
MexaHi13MH BUTbHOPAIMKAIBHUX peakilii. PeakiiiiiHa 31aTHICTh Ta BUOIPKOBICTh TP PEAKITIAX Sr.

Howmenknartypa, i30Mepis, eJeKTpoHHA OyZ0Ba HEHACHYEHUX BYIJIEBOJHIB. MeTOIM CUHTE3Y
Ta XIMI4HI BJIACTUBOCTI aJKEHIB, aJKIHIB, alKa/i€HIB. MexaHi3M eJleKTpO(UILHOrO IMpUETHAHHS,
perio- Ta crepeoceneKTUBHICTh peakuiid Ag. [IpaBuno MapkoBHikoBa. HykineoginbHe npuetHaHHS
710 TOTPIHHOTO 3B’ 513Ky. KHCIOTHI BIaCTUBOCTI TEPMIHAIBHUX alleTUIIEHIB. J{1€HOBUIT CUHTE3.

Homenknartypa, i30Mepis apoMaTHYHUX criofyk. EnekTpoHHa Oy10Ba GEH30JIbHOTO KIJIBIIS.
[ToHATTS PO apOMaTUYHICTh, MPaBUIO XIOKKeNIs. MeToau cuHTe3y Ta XIMI4HI BIaCTUBOCTI apeHiB.
MexaHi3M peakiiif eneKTpopiIbHOr0 3aMillleHHs B apOMAaTUYHOMY KiJIbIIi.

3. KapoOoniabni cmoayku. Knacudikaiis kapOOHUTBHUX CHOMYK. AJBAETIIN, KETOHH, iX
HOMEHKJaTtypa Ta i3omepis. CrnocoOu yTBOpeHHs Ta XiMiuHi BiacTuBocTi. KeTo-e€HOIbHA
TayToOMepisl.

4. Kap6oHnoBi kucjoTu Ta ix nmoxigni. HirporenBmicHi opraniuti cnonyku. Knacudikaris,
HOMEHKJIaTypa, 130Mepisi KapOOHOBHUX KHUCIIOT Ta iX MOXiMHuX. EnekrpoHHa OymoBa KapOOKCHUIBHOT
rpynu Ta KapOoKcuiaT-aHioHa. MeToau oJiepKaHHS Ta XiMi4HI BIACTUBOCTI KapOOHOBUX KHUCIIOT.
[ToxigH1 KapOOHOBUX KHUCIOT.

Knacudikamis, i3omepis, HOMeHKIaTypa amiHiB. EnexkrpoHHa OymoBa amiHOTpYyIH,
npocropoBa OyaoBa amiHiB. CriocoOu CUHTE3Y Ta XiIMIYHI BJIaCTUBOCTI aMiHiB. [{ia30- 1 a30CTOMYKH.
Peaxuii coneit aia3oHito. MexaHi3M peakuii a3ocronydeHHs. 3MiCTOBHI MOyJTb

5. Tl'igpokcu- Ta aminokucaoru. Kiacudikanmis, i3omepis, HOMEHKJIATypa, CTepeoXiMis
T1IPOKCUKUCIOT 3 OJHUM Ta JBOMA XipaJlbHUMH LieHTpaMu. HomeHkiaTypa ONTHYHHMX i30MepiB
(D,L- ta R,S-). 3aranpHi METOU CUHTE3Y Ta XIMIYHI BIaCTUBOCTI IJIPOKCUKHCIIOT.

Knacudikaris, HOMEHKIATypa, CTPYKTYPHI THIX NMPUPOIHUX aMIHOKHCIIOT, CTEPEOXiMis i
koH(pirypariiini psaau. CriocoOu oTpruMaHHS Ta XiMIYHI BJACTUBOCTI aMIHOKHCIIOT. Y SIBJICHHS PO
MENTUAHUNA CUHTES.

6. ByrieBoau. I'erepouukJiuni cmojykm ByrieBoau, knacudikaiis 1 HOMEHKIATYypa.
Monocaxapuan, ix OyzmoBa. Myrtaporamis. XimiuHi BJacTUBOCTI MOHO3. [lucaxapuau.



Knacudikamis, Homenknarypa. [{ukino-okco-rayromepis. [Tomicaxapunu. ['eTepornkiniuai CromyKH,
ix Kmacudikaris.

[’ssTU4sieHH] Ta MIECTHWICHHI TeTEPOLUKIIN 3 OJHUM IeTepoaToMoM, iX Oy/oBa, 3arajbHi
METOJIM CUHTE3Y, XIMI4HI BIACTHBOCTI.
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2. KPUTEPII OIIIHIOBAHHS ATECTAILIMHOT O ICITUTY

Pesynbratu ckiamaHHs 3100yBadaMM BHUIOI OCBITH aTECTAIITHOTO ICIIUTY €K3aMEHaIliiiHa
KOMicCist odopmisie TPOTOKOJIOM. Pe3ynpTaTé BHKOHAHHS aTECTAIiHOTO iCIUTY BinOyBaeTbes 3a
KPUTEPISIMH, IPEACTABICHUMH y TaOIuII 1.

Tabmumsl

KpuTepii oniHioBaHHs pe3yJIbTaTiB BUKOHAHHSA 3aBJaHb aTeCTALIHHOIO icIUTy

Owinka

3a 3a 3a
CUCTEMOIO | IIKAJOK | HAIIOHAJILHOK
OHY CKTC IIKAJIOI0

Kpurepii oriHtoBaHHSI HaBYAIBHUX JTIOCSTHEHB CTY/ICHTIB

3m00yBay y TIOBHOMY 00CS31 3aCBOiB BCi OOOB'S3KOBI
KOMITOHGHTH OCBITHBOI TIpOrpamMH, BMi€ BIIbHO Ta
JIOTIYHO  BIANOBICTM  HA  TOCTABJACHHI  IMTaHHS,
apryMEHTY€ CBOIO BIJIIOBiJIb; BIJIBHO KOPUCTYETHCS
NIMPOKUM apCEHAJIOM TEPMIiHIB Ta MOHATH JJISL JOBEICHHS
A Bingminao CBOE€1 IyMKH, CXHJIbHUH JI0 CHCTEMHO-HAYKOBOTO aHAaJi3y
Ta MPOTHO3Yy; AEMOHCTPYE TBOPYMH MiAXiJ y MpoIeci
BUKJIQly Marepialy Ta BUKOHAHHSA [PAKTHYHOTO
3apnaHHs. [IpakThyHe 3aBJaHHS BHKOHAHO ITOBHICTIO,
BIMOBiAb OOIPYHTOBAHO 1 O(OPMIIEHO HAIEKHUM
YUHOM.

90 — 100
OaJiB

3100yBay y TOBHOMY 00Cs31 3acBOiB BCi OOOB'S3KOBI
KOMIIOHEHTH OCBITHBOI MpOrpamMu, BMIE BUIBHO Ta
JIOTIYHO  BIJAMOBICTH HA  TIOCTAaBIEHHI  NUTaHHI,
apryMEHTy€ CBOIO BIJIMIOBIJIb;, BUIBHO KOPHUCTYETHCS
HIMPOKUM apCeHaNIOM TEPMiHIB Ta MOHATH AJIsl JOBEICHHS
CBO€1 TYMKH, CXUJIBHHMA JI0 CHCTEMHO-HAyKOBOTO aHAITI3Y
B Ho6pe Ta MPOTHO3Y; JEMOHCTPY€ TBOPUMU MiAXiA 10 BUKIALY
MaTepialy Ta BHKOHAHHS TPAKTHYHOTO 3aBJAaHHS, alie
JOTyCKa€e He3HAYH1 MOMUJIKH, 1110 JETKO BHUIIPABISIE MPU
3ayBaXCHHI  ek3amMeHaTopa. [IpakTU4He  3aBIaHHS
BUKOHAHO TIOBHICTIO, BIAMOBib OOIPYHTOBAaHO, aJe
MPUTTYIIEHO HE3HAaYyHI HETOYHOCTI Yy po3paxyHKax abo
0o opMIIeHHI.

85 -89
OaJiB

3100yBay HEJOCTaTHHRO MOBHO Ta IPYHTOBHO 3acBOIB
KOMIIOHEHTHU OCBITHBOI ~ TIporpamy, IIPaBUJIBHO
75-84 BUKOPUCTOBYE OCHOBHI TIIOHSTTS, BMI€ CaMOCTIIHO
6anu ¢ Jlodpe BUKJIACTU 3MICT MUTaHb, MPAKTUYHE 3aBJIaHHS BUKOHAHO
MOBHICTIO, BIJIMOBIIb ApTYMEHTOBAHO, ajie¢ JOIyCKa€E JIBi-
TPHU IOMUJIKH.

3m00yBad HEJOCTAaTHHO TPYHTOBHO 3aCBOIB KOMIIOHEHTH
OCBITHBOI TMporpamu. Bmie BHKOpPHCTOBYBaTH OCHOBHI
MOHATTS, aje JOMyCKAa€ HETOYHOCTI, BHUKJIACTH 3MICT
MOCTaBJICHUX MUTaHb HEMOCTIOBHUU. JlomycKae CyTTeBi
D 3aI0BUIBHO | IOMUJIKH, SIKI BHIIPaBJsiE 32 YTOYHIOIOUHUX IHUTAaHb
ex3ameHaropiB. [lpakTuyHe 3aBOaHHS BUKOHAHO HE B
MOBHOMY 00cs131 a00 € CyTTEBI MOMHMJIIKH y PO3paxyHKax
g1 0OPMIICHHI.

70 — 74
O




60 — 69
OaJiB

3a10B1JIBHO

3m00yBa4  3acBOiB  OUIBINICTH  TNHUTAaHb  OCBITHBOI
nporpaMu, aje HeIOCTaTHhO IPYHTOBHO. Jlomyckae
HETOYHOCTI 1 TMOMMWJIKM TiJ] 4Yac BiJAMOBII, BHIIPaBUTH
esAKI 3 SIKHUX CaMOCTIHHO HE MOXE€ HaBiTh 3a
YTOYHIOIOYUX TIMTaHb cK3aMeHaropiB. Jlae HeMoBHI
BinmoBigi 0e3 aprymenrtamii. IlpakTuuHe 3aBHaHHs
BUKOHAHO HE B MIOBHOMY 00cs131 a00 € CyTTEB1 TOMUIIKH Y
pO3paxyHKax 4 0pOpMIICHHI.

35-59
OaiiB

He3agoBuipHO

3100yBa4 HE 3acBOiB OUIBIIOCTI TeM OOOB'SI3KOBUX
KOMIIOHEHTIB TIpOTpaMy, HE BMi€ BHKJIACTH 3MICT
OUTBIIIOCTI OCHOBHHMX IHTaHb. MOXE BIITBOPUTH
(parMeHTH NpaBWILHOI BINOBIAI Ha MUTAHHS JIUIIE 32
JIOTIOMOTOK0  €K3aMeHaTopiB.  [IpakThyHe  3aBIaHHSA
BHKOHAHO MeHII Hix Ha 60%.

0-34
O

FX

3n00yBau Mae ¢parmeHTapHi 3HaHHS. He Bomomie
HAayKOBOIO  TEPMIHOJIOTi€I0, HE  BMi€  BHKIACTH
nporpaMHuii Marepian abo 3700yBad MOBHICTIO HE 3HAE
OPOTPaMHOTO  MaTepially, NpaKTUYHE 3aBJaHHS HE
BUKOHAHO.




