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1. OMUC HABYAJIBHOI JUCLUILIIHUA

HaiimeHnyBaHHS TOKa3HUKIB

lNany3b 3HaHB,
CHeLialbHICTh, PIBEHb
BHUIIO1 OCBITH

XapakTepucTuKa HaBYaIbHO1
JUCIUTIIIHA

aeHHa ¢gopMa HABYAHHA

Kinbkicts kpeautiB (ECTS) —
5

lNany3s 3HaHb

01 Ocsgira/llenarorika

Jlucrumiina BUTBHOTO BUOOPY
CTYIICHTIB

Monynis — 2 Pik miaroroBkmu:
3MICTOBUX MOAYAIB — 4 1-i
[nauBinyansHe HAyKOBO-
JOCITIIHE 3aBJAaHHS Crierti .
HeIiaabHICTh Cemectp
014 Cepenns ocsira (Ximis)
(Ha3Ba)
3araipHa KIIbKICTb TOIUH —
150 2-i
40/80
(aymuTopHa/camMOCTIiHA) Jlekuii
16 ropm.

KinekicTs HaBYAIBHUX
TWKHIB — 18

TwxHEBUX TOAUH IS JE€HHOT
(dhopMu HaBYAHHS:

ayIUTOPHUX —2;

caMOCTiHOT poOOTH
CTyleHTa — 8

[Tepmmii (OakamaBpChKHiA)
PIBEHb BUIIOi OCBITH

IIpakTu4Hi, ceMiHapcbKi

24 rop.

KoncyabTamii

30 rom.

Camocriiina podora

80 rop.

InuBinyajabHi 3aB1aHHsA:

0 rop.

Bug xonTposto: 2-if cemecTp —

34K

pumirka.

CniBBiTHOIIEHHS KUIBKOCTI F'OIMH ayTUTOPHUX 3aHATh /IO CAMOCTIIHOT poOOTH CTAHOBUTD:
s ieHHol popmu HaBuaHHS — 27% / 73%




2. META 1 3ABJIAHHS BUBUEHHS KYPCY

2.1. Mera pgucuumiaiHu «Po3B’A3yBaHHS pPO3paxyHKOBUX 3a7ad 3  XIMIi»
BU3HAYAETBCS METOK  OCBITHBO-TIpodeciitnoi  mporpamu  (OIIIl) miaroroBku
OakanaspiB cneniaabHocTl 014 «Cepennsa ocsita (IIpupogHudi HayKu)», MO CIpUsE
dbopMyBaHHIO IHTETpPOBAaHOI JWHAMIYHOI KOMOiHaIii 3HaHb 1 yMIHb IS
PO3B’sI3yBaHHS PO3PaXyHKOBUX 3aJiad 3 XiM1i BIAMOBIAHO O CTPYKTYpPH CIEHIaIbHOT
(axoBO1 KOMIIETEHTHOCTI 3 pO3B’SI3yBaHHS pO3pPaxyHKOBUX 3ajJad 3 XIMIi.
CtpyKkTypoBaHa cuUcTeMa 3HaHb, PO3yMiHb, YMiHb, 3JaTHOCTEH Ta 1H. KOMIIETEHIIIH 3
JTUCHUUIUTIHA  3a0e3nedye (OpMyBaHHSA BIAMOBIAHOI MpeAMETHOI (creniaibHOT
(axoBOi) KOMIETEHTHOCTI B CTPYKTYypl NpoQeciiHOi KOMIIETEHTHOCTI ManOyTHIX
YUUTENIB XIMIi CEpPeIHBOT IIKOIH, IX TEOPETHUHY 1 MPAKTUYHY MIATOTOBKY, CIPUSIOUU
(opMyBaHHIO LLTICHOTO OaueHHS CBITY, BUPOOJEHHIO HAYKOBOIO MIAXOAY 0 aHAJI3Y
npoOJieM OTOYYHOUOTO CBITYy; TEOPETHYHOTO Ta KPUTHYHOTO MHUCJCHHS ITiJT Yac
TIIyMaueHHs XIMIYHMX SBHI Ta MPOIECiB, Ml Yac IJIaHYBaHHS Ta IPOBEICHHS
3aHATh 30CEPEKYBAaTUCh Ha JIETAIbHOMY BHUBUCHHI pPI3HOMAaHITHUX METOIB
PO3B’sI3yBaHHS PO3PAaXyHKOBHX 3ajad 3 ximii. B mporeci opranizaimii HaB4ajIbHOI
JISUTBHOCTI CTYJEHTIB OpIEHTYBaTHCh, IepHI 3a BCe, Ha KIHIEBUHA pe3yabTar,
BU3HAYAlO4M OCHOBHI MOrO MU, — OCBITHIO, NUJAKTUYHY, PO3BUBAJIbHY 1 BUXOBHY
uist  3a0e3redyeHHs] TOCTaBICHOI METH, a TaKoX, BPaxOBYIOUM MOXKJIMBICTD
YIPaBIIHHSAM HaBYAJIBHOKO JISIBHICTIO CTYAEHTIB, MIOJIO:

— ¢dopMyBaHHS Ta PO3BUTKY B CTYJEHTIB HAYKOBUX 3HAHb 1 BMIHb, HEOOXITHUX Ta
JIOCTaTHIX JJI1 PO3YMIHHSI SBUII 1 TIPOIIECIB, SAKi BiAOYBaIOThCSA B MPUPOJI, 3HAHHS
OCHOB XiMii, BMIHHS 3aCTOCOBYBAaTH Il 3HaHHS [JI1 PO3B’SA3yBaHHS 3a7ad 3a
JIOTIOMOTOF0 CTaHJAPTHUX (AHAIITHYHKX ) 1 HECTAaHIAPTHUX (CHHTCTUYHHUX ) METOIHK;

— oprasizaiii HaB4aHHS PO3B’S3yBaHHS PO3PAXyHKOBUX 3ajad 3 XiMii HA OCHOBI
€THOCTI TEOPETUYHOI Ta TPAKTHYHOI CKIQJHHWKIB MpodeciiiHol MArOTOBKU
MaiOyTHIX YIUTENIB XIMIi;

— ¢opMyBaHHSI B  CTYACHTIB TCOPETUYHOIO THUITY MHUCICHHS, YMIHHS
KOPUCTYBAaTHCh METONAMM IHAYKIII Ta HNEAyKIli, aHamily W CHHTE3y, pPOOUTH
BHCHOBKH Ta y3arajlbHEHHS;

— (QopMyBaHHS B CTYJEHTIB YMIHHS CUCTEMATH3yBaTH 37100yTl 3HAHHS MPO XIMIYHI
SBUINA TPUPOIN, BUKOPUCTAHHS X M Yac PO3B’SI3yBaHHS PO3pPaxXyHKOBHUX 3a/ad 3
XiMmiT;

— QopmMyBaHHS B CTYICHTIB HAyKOBOTO CBITOTVISTY, PO3BHUTKY KPUTHUYHOTO
MUCTICHHS;

— O030pO€HHS  CTYASHTIB  paIliOHATBPHUM  METOMOJIOTIYHUM  ITAXOAOM IO
MMi3HABAJIBHOT 1 MPAKTUYHOT TiSUTBHOCTI;

— QopmMyBaHHS B CTYIACHTIB BMIHHS TMIpaiioBaTd 3 1HGOPMAIIEI0, CHPUITH
PO3BUTKY 1X KOMYHIKAaTUBHUX 310HOCTEH; MO3UTHBHOT MOTHUBAIIIl 10 HABYAHHS,

— BHXOBaHHS CKOJIOTIYHOIO MHCJIEHHS W IMOBEIHKH, HAIIOHAJIBbHOI CBIAOMOCTI 1
MaTpioTU3MY, NPALEIFOOHOCTI Ta HAMOJIETITUBOCTI.

KiniieBa Mera BUBUECHHS TUCHMILTIHU «P0O3B’A3yBaHHS PO3paxXyHKOBHUX 3a/a4 3
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XiMii» nonsirae 'y popMyBaHHI YMIHb CTY/IEHTIB CKIaJaTH Ta PO3B’sI3yBaTh PO3PaXyHKOBI
3a7a4l 3 XiMIi, 3I1iCHIOBaTH OOYMCIEHHA 3a (OpMyJaMu, XIMIYHUMHU PIBHSHHSAMM,
PO3BUBATU 3JAaTHICTh MalOYyTHIX y4duTeNiB XiMii TpaHcpopMmyBaTd HaOyTi 3HAHHA Ta
YMIHHS y IIKUIbHY PaKTHKY.

Po3B’si3yBaHHsT XIMIYHUX 3a]lad HAJEKUTh 10 MPOBITHUX METOJIB HABUAHHS
XiMii, cpus€ CBIIOMOMY 3aCBOEHHIO OCHOBHUX XIMIYHUX MOHSTH, TEOPiil, 3aKOHIB 1
PO3YMIHHIO Ha iX OCHOBI XIMIYHUX NE€PETBOPEHb, PO3LIMPEHHIO CBITOTIISAY;
BUXOBAaHHIO CaMOCTIMHOCTI Ta BOJII JI0 TOJOJAHHA TPYAHOIIB; BCTAaHOBJICHHIO
MDKIPEIMETHUX 3B’sI3KiB. PO3B’s3yBaHHsS 3ajay — 1€ 1€ ¥ MPOCTHM, 3py4HHI Ta
edeKTUBHUMN 3aci0 MepeBIpKU 1 cucTeMaru3allli 3HaHb, YMIHb, HABUYOK CTYJEHTIB,
IO J1a€ MOXJIMBICTH KOHKPETH3yBaTH, PO3IIMPIOBATH 1 MOTJIMOIIOBATA 3HAHHSA,
BCTAHOBJIIOBATH PIBEHb iX HABUYAJIbHUX JOCSATHEHb. YMIHHS PO3B’SA3yBaTH XIMIYHI
3a/layl  HaJeXWUTh JO TUX 3araJjbHOHABUAJBHUX yMiHb, 1[0 3a0€3MeuyloTh
3aCTOCYBaHHS, a OTXe, U MepeBipKy HAOyTUX TEOPETHMUHUX 3HAHb B CTAaHJIAPTHUX,
3MIHEHHUX Ta HOBUX CUTYaIlifX.

BaxxmmBicTh XIMIYHHMX 3a7a4 K 3ac00y HaBYAHHS MOSICHIOETHCS THM, IO iX
BUKOPHCTAaHHS  HAJa€  MOXJIMBICTH  peaii3yBaTH  AWIAKTHYHI  TPHHIIUAIN
CaMOCTIMHOCTI ¥ aKTMBHOCTI, JIOCSATAaTH MIITHOCTI 3aCBO€HHS 3HAaHb Ta YMiHb,
3MIACHIOBATH 3B’SI30K HABYaHHS 3 KUTTSIM, peaizyBaTH MOJITEXHIYHUN MPUHIIUI
HaBuaHHs Ximii. ToMy yMIHHS pO3B’S3yBaTH Ta CKJIaJaTH XIMIYHI 3amadi M
OIaHYBAaHHS METOIUKOI0 (POPMYyBaHHS IIUX YMIHb B YUHIB € BOXXKJIMBUM IMOKA3HUKOM
TOTOBHOCTI MalOyTHHOTO BUMTENS XiMii 10 MpodeciitHo-TieAaroriyHoi JisIbHOCTI.

2.2. 3aBI1aHHA TUCHUATILTIHA

Ha ocHoOBi BU3HaueHHS 3araJbHOMUIAKTHYHOI METH BUBYCHHS IpodeciitHO-

OpIEHTOBAHOI TUCIMILTIHU C(POPMYILOBAHO HACTYITHI KOHKPETHI 3aBIaHHS.

1. [TormuOuTH TEeopeTHYH1 3HAHHS CTYACHTIB 3 PO3B’SA3YBaHHS PO3PAXyHKOBUX

3a1a4 3 XiMii mpo:

- CYTHICTb 1 KJTacu(ikaii XiMiYHUX HaBYAJIBHUX 3a]1a4;

- 3HAUCHHsI XIMIYHUX 3aJ]1a4 Y HaBYaIbHO-BUXOBHOMY IPOIIECi;

- 3arajibHy CTPYKTYPY pO3paxyHKOBOi XIMI4HOi 3ajjadi Ta 3arajpHI €Tamd ii
PO3B’sI3yBaHHS;

- aJTOPUTMHU PO3B’A3yBaHHS TUIIOBUX PO3PAXyHKOBHUX 33/1a4 3 XiMii;

- YMOBH YCHIITHOTO (JOPMYBAHHS B yYHIB YMIHHS PO3B’SI3yBaTH PO3PaxXyHKOBI
3a/1a4i Pi3HUX THUIIIB T4 METOAWYHI MIAXOAW 10 HAaBYaHHS YYHIB PO3B’A3yBaHHS
PO3PAaxXyHKOBUX 3ajla4, TMepeAdadyeHnX YWHHOI0 HAaBYAIBHOI MPOrPaMOI0
KypCy;

- BUMOTM WIKUIBHUX TMPOTrpaM JI0 3HAHb Ta YyMiHb Y4YHIB pPO3B’s3yBaTu
pPO3paxyHKOB1 XIMIYHI 3a]1a4l.

2. CopMmyBaTi yMiHHS 1 HABUYKH, HEOOX1JIH1 11 YCIIIIHOTO HABYAHHS YYHIB
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PO3B’s13yBaHHS PO3PAXyHKOBHUX 3a/1a4, a CaAMeE:

- BOJIOJIITU PI3HUMU IPHIOMaMH, CIOCOOAMH Ta METOAAMU PO3B’I3yBaHHS THUIIIB
pPO3paxyHKOBUX XIMIYHUX 3aj7ady, INependadyeHUX YUHHOK HaBUYAJIbHOIO
MPOrpaMor0 Kypcey;

- BU3HAYaTH PIBEHb CKJIAJHOCTI 3aJayl, CAMOCTIMHO CKJIaAaTh 3ajadyl TPhOX
PIBHIB CKJIaIHOCTI;

- OLIIHIOBAaTH PI3HI1 aJITOPUTMHU Ta MPaBWIBHO BHU3HAYaTH palllOHAJIbHUMA CIOCIO
JI0T0O BBEJICHHS y HaBYaJIbHUH IIPOLEC;

- IPOBOIUTH MOSICHEHHS PO3B’SI3KY 3ajadl y JOCTYIHIA (OopMl HA HaJEKHOMY
HAyKOBO-METOJUYHOMY PiBHI;

- OpraHi3oByBaTH Ta KEpyBaTM HABYAJIbHUM CHUIKYBaHHSAM 3  YYHSIMH,
BCTAHOBIIFOBATH 3BOPOTHUH 3B’SI30K Y CIUIKYBaHHI;

- aHaji3yBaTW  BIANOBIIHY  JITepaTypy 3  METOAMKH  PO3B’sI3yBaHHS
PO3PAaXyHKOBUX XIMIYHUX 3a/lad Ta HaBYAHHA Y4YHIB 3a3HAYEHOMY BHUIY
JISIBHOCTI, OI[IHIOBAaTH HaBYaJIbHI JOCATHCHHS

3riiHO 3 BUMOTaMH OCBITHBO-TIPO(ECIMHOT MpOorpaMu CTY/IEeHTH MOBUHHI:

3Hamu:
- METOAM, MPUHOMH, AJITOPUTMH, CIOCOOU PO3B’SI3yBaHHS 3aj]1a4 PI3HUX THUIIIB;
- OCHOBHI PIBHSIHHS 3B’ 13Ky (DI3UYHUX BEJIUYUH,
- OCHOBHI XIMI4H1 3aKOHH Ta ITOHSITTS;
- CYTh 1 MEXaHI3MHU B3a€EMOTIEPETBOPEHHS PEUOBHH.
ymimu:

- paBUJIBHO aHAJII3yBaTH 3aja4i,

- BCTAHOBJIIOBATH JIOT14YHI 3B’ SI3KM MK BUX1THUMH JaHUMHU,

- BU3HAYATH ITIIXOIU J0 PO3B’sI3yBaHHS 3a]1ay;

- NPaBWJIBHO IHTEPIPETYBATH BUXIIHI IaH1 IPU PO3B’sI3yBaHHI 3a]1a4;

- 3MIACHIOBATH HEOOXiTHI MaTreMaTH4H1 omeparii s 3HAXOMKEHHS IIyKaHOi
BEJIMYMHU,

JIaBaTH JIOT14HI IMOSICHEHHS BUOPAHOTO CITIOCO0Y PO3B’S3KY.
3rifHO 3 BUMOTaMU OCBITHBO-TIPO(DECiitHOT TporpaMu y CTyIEeHTa MaloTh OyTu
copmMoBaHi TaKi KOMHEMeHMHOCM.

e IHTerpajbHa KOMNETEHTHICTD'
3IaTHICTh PO3B’SI3yBaTH CKJIAJHI CIIEIialii3oBaHi 3a7adl Ta MPAKTHYHI

npoOieMu B Tally3i CepeaHbOl OCBITH, IO mMepeadadae 3acTOCyBaHHS TeOpill Ta
METO/IIB OCBITHIX HAayK Ta NPUPOAHUYUX HayK, OQI3UKM, Ximii, Olojorii i
XapaKTEPU3YEThCA KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO MENAaroriyHuX yMOB
oprasizaiii OCBITHBOI'O MPOIIECY B 3aKjajax 3arajibHO1 CEpeHbOI OCBITH.

e 3arajibHi KOMIIETEHTHOCTI:



3K1. 3HanHs Ta pO3yMiHHS MPEAMETHOI 00JacTli Ta PO3yMIHHA NpodeciiHoi
ISJTBHOCTI.

3K4. 3naTHICTh MpaioBaTu B KOMaH/I1.

3KS5. 3parHicTe 10 momyky, oOpoOiieHHd Ta aHamidy iH(opmauii 3 pi3HHUX
JoKepe.

3K6. 3narHicTh 3acTOCOBYBAaTH HA0YTI 3HAHHS B IPAKTUYHUX CUTYaIlIsX.

3K7. 3narHicTh BUUTHCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMH.

3K10. 3narHicTh 10 aganTariii Ta Aii B HOB1M CUTYyaIlli.

e IlpeamerHi (cneniaabHi GaxoBi)KOMIIETEHTHOCTI

@®K1. 31aTHiCTh BUKOPHUCTOBYBATH CHCTEMATH30BaHI TEOPETUYHI Ta MPAaKTHYHI
3HaHHS 3 MPUPOJHUYUX HayK, GI3UKH, XiMmii, O10JOTii Ta METOAWKUA HABYaAHHS
OPUPOJHUYUX HayK, PI3UKH, XiMii, 010JI0T1l Mpu BUpIIEHHI TpodeciiHuX 3aBAaHb
npu BUBUEHHI BcecBiTy 1 mpuponu 3emii sk MIaHeTH.

OK?2. BononiHHs MaTeMaTuyHUM anapaToM NPUPOAHUYMX HAyK, (PI3UKH, XiMii,
6ioJorii.

®K3. 3narHicTh popMyBaTH B YUHIB IPEIMETHI KOMIETEHTHOCTI.

®K4. BonomiHHs OCHOBaMH IIUICTIOKJIAIaHHs, TUIAHYBAHHS Ta TPOCKTYBaHHS
Ipollecy HaBYaHHS MPUPOTHUYUX HAyK, Pi3uKH, XiMii, 61070T11 y 3aKiIaaax 3arajbHOi
CepelHbOi OCBITH.

®KS5. 3parHicTh A0 opraHizamii 1 MPOBEICHHS OCBITHROTO TIPOIIECY 3
IPUPOAHUYNX HayK, (Pi3uKH, XiMii, 610JI0T1i y 3aKiIaaxX 3arajibHOI CEPEIHBOI OCBITH.

®K9. 3abe3nedeHHs] OXOPOHHU JKHUTTS 1 3I0pPOB’Sl YUHIB B OCBITHBOMY IPOIIECi Ta
03aypOYHIN MisTBHOCTI.

O®K11. 3parHicTh XapaKTepu3yBaTH JOCATHCHHS NMPUPOAHUYMX HAyK Ta iX podi
y XKHUTTI CyCHUILCTBA; (HOPMYBaHHS IUTICHUX YSBJICHb MPO MPHUPOAY, BUKOPUCTAHHS
IPUPOTHUYO-HAYKOBOI 1H(OpMaIlii Ha OCHOB1 ONepyBaHHS 0a30BHUMH 3arajibHUMHU
3aKOHOMIPHOCTSIMH TIPHPOJIH.

®K12. Po3ymiTH Ta MOSICHIOBATH CTPATET1I0 CTAJIOTO PO3BUTKY JIIOJICTBA 1 UISIXU
BUPIIICHHS TI00aTbHUX MPOOJEM, BPAaXOBYIOUM TO3UTUBHUN TMOTEHIIAT Ta PU3UKU
BUKOPHCTAHHS HaA0aHb NPUPOJHUYMX HAyK, (i3uku, XiMmii, Oi0MOrii, TEXHIKH 1
TEXHOJIOT1H I 10OpOoOyTY JFOMMHM i O€3MEeKH JOBKIILIA.
Ilpozpammui pesynomamu HaguanHA:

[TPH32. JlemoHCTpye 3HAaHHA Ta PO3YMIHHS OCHOB MPUPOJHUYHX HAYK,
¢bi3ukn, ximii, 610JI0TIi Ta 3HAE 3arajbHI MATAHHS METOIUKH HaBUYAHHS MPUPOTHUYNX
HayK, (i3ukd, XiMmii, O10JI0Til, METOAWKH MIKUTLHOTO (I3UYHOTO EKCIIEPUMEHTY,
MeXHIKU XIMIUHO20 eKxcnepuMennty, METOIUKY OpraHi3allii MpakTHKU 3 010J10T1i,
METOJIMKA BUBYCHHS OKPEMHX TE€M IIKUIBHOTO KypCy TPUPOTHUYMX HAyK, (Di3uKH,
X1M1i, 010710T11.

[TPH33. 3nHae i po3ymie mMareMaTwdHi METOIU NPUPOAHUYUX HaAyK, (PI3UKH,

Ximii, 010710T1i Ta PO3AUIIB MaTEMAaTHUKH, 10 € OCHOBOK BHUBYEHHSI KYpCIB 3arajibHO1
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Ta TeOpeTUYHO1 (i3uKH, OOTaHIKHU, 300JI0T1i, aHATOMI1 JIFOMUHU, (P1310JI0T11 JIFOMUHH 1
TBapuH, (P1310J0T11 POCIUH, & TAKOXK 3a2AIbHOI, HEOP2AHIYHOI Ma OP2aAHIYHOT XIMIl.

[TPH37. 3Hae ocHOBU O€3MEKH KUTTENISUIBHOCTI, OE3MEUYHOr0 BUKOPUCTAHHS
oOnaHaHHS KaOiHEeTIB (P13UKHU, Ximii, O10JI0TTi.

[TPHY2. Bonoaie METOIUKOIO TMPOBEAEHHS CY4aCHOTO EKCIIEPUMEHTY,
3JIATHICTIO 3aCTOCOBYBAaTHM BCl HOro0 BHJAM B OCBITHHOMY MPOLECI 3 NMPUPOIHUUHUX
HayK, Qi3uku, ximii, 61010rIi.

[IPHY4. Kopuctyerbcsi MareMaTHUYHMM anaparoM (i3UKH, BUKOPUCTAHHS
MaTeMaTUYHUX Ta YUCJIOBHX METOJIB, SIKI 4acTO 3aCTOCOBYIOTHCS Y MPUPOAHHUYHUX
Haykax, Qi3uil, ximii, 610J10rii.

[TPHY7. Ymie 3naxonutu, oOpoOIsATH Ta aHaNI3yBaTh 1H(OpMAIIO 3 PI3HUX
JOKEpell, HacamIiepes 3a JOMOMOror iHGOopMaliiHUX Ta XMapHUX TEXHOJIOT1H.

2.3. MixmucuniutinapHi 3B’a3ku: Juciumuiina «Po3B’s13yBaHHSA PO3paxyHKOBUX
3a/la4 3 XIMIi» BHUBYAETHCS Y TICHOMY AWJAAKTUYHOMY 3B’SI3KYy 13 JHUCLUUILIIHAMHU
UKy npodeciiHOol MiArOTOBKY (3arajibHa Ta HEOpPraHIYHA XiMis, OpraHidHa XiMmis,
dbi3uyHa Ximisg, Maremaruka, ¢(i3uka, O1070TisI), 3aCBOEHHS SKUX HEOOX1THO
MaHOyTHIM YYUTENIAM MPUPOAHUYUX HAYK JJIA MOJAJIBIIOI HaBYAJIBHO-TII3HABAIBHOT
JISUTBHOCTI.



3. MIPOI'PAMA HABYAJIBHOI JIUCHUILITHUA

Monyasb 1. O04yuciaeHHs 3a XiMidyHOI0 (popmyJior0 peuoBuHH. Po3uuHu.

3micToBuii Moay b 1. O0uKcIeHH 32 XiMiYHOI0 GOPMYJI010 PEYOBUHU.

Tema 1 Po3B’s13yBaHHSA XIMIYHHX 32J1a4 IK BOKJIMBUU METOJ 1 3aC1i0 HABYaAHHS

BusHnauenHs TOHATTS ‘‘HaBUalibHa XiMiyHa 3agada”. Ponbk XiMIYHEX 3adad y
HABYAJIbHO-BUXOBHOMY Tiporieci. Po3B’s3yBaHHS XIMIYHUX 3a4ad SK METOI Ta
3aci0 HaByanHiA. Kracudikamii xiMiyHUX HaBuajdpHUX 3agad. CrpykTypa
HaBYAJIbHOI  XIMIYHOI 3ajadyl Ta OCHOBHI MIISAXM ii  PO3B’A3yBaHHI.
3araJpHOMETOIMYHI MIJXOAM JI0 PO3B’SI3yBaHHSA pO3PaXyHKOBUX HaBYAJIbHUX
3a/1a4 3 XiMii.

Tema 2 Po3B’si3yBaHHS 3ajlad 3 BUKOPUCTAHHSAM IOHSTH “‘BIIHOCHA aTOMHa maca’,

“BIZIHOCHA MOJIEKVIIApHA Maca’, “BIMHOCHA TVCTHHA Tra3y’., ‘“‘mMoiap’, ‘“‘craja
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ABoraapo’’, ‘“‘moisipHa Maca’’, “130Tomnu’’.

MeTtoauka 311l ICHEHHSI PO3PAaXyHKIB 3 BUKOPUCTAHHSAM MOHATH “BIIHOCHA aTOMHA
Maca”, “BIIHOCHa MOJICKYJsipHA Maca’, “BIJHOCHA TyCTHHA Ta3y’ . MeToauka
3MIACHEHHSI PO3paxyHKIB 3 BUKOPHCTAHHSIM MOHATH ‘“MoOJIb”’, “crana ABoraipo”,
“MmonsipHa Maca”. MeTtoauka 3A1CHEHHS PO3paXyHKIB 3 BUKOPUCTAHHSAM MOHATTS
“130T0MM”.

Tema 3 Metonuka po3B’s3yBaHHs 3ajay 3a XIMIYHMMM _QopMmylaMu Ta Ha
BCTaHOBJIEHHS XIMIYHOIO el1eMeHTa i (opMyiny peuOBUHU
TeopeTnko-meTonnyHI 3acaiy po3B’sI3yBaHHA 3ajay 3a XIMIYHUMHU (OpMyllaMu Ta

Ha BCTAHOBJICHHS XIMIYHOTO e€JeMeHTa W ¢opMylIu pedoBUHU. MeTroauka
3MIHCHEHHS PO3paxyHKiB Ha BH3HAUCHHs CIIBBIIHOIICHHS Mac €JIEMEHTIB 3a
dopmynoro ckimamHoi pedoBuHU. CrocoOM 3HAXOMKCHHS MacH eJeMEHTa B
CKJIQJIHI PEYOBHMHI 3a BIJOMOIO MAacOIO IHIIOTO €JIeMEHTa Ta MAacOBOi YaCTKH
eJIeMEeHTa B PeUOBHHI 3a 1i (hopmynoro. MeTonuka 3/1iCHEHHS] PO3PaXyHKIB Macu
PEYOBHHH 3a BIJJOMOIO MAacOKO OJHOTO 3 €JIEMEHTIB, III0 BXOAHUTH JO ii CKIAmy,
MacH PEYOBHMHHU 3a BIJIOMOIO MAacOI OJHOTO 3 €JIEMEHTIB, IO BXOAUTH 1O ii
CKJIaJly, MacHl €JIeMEHTa 3a BIJIOMOIO MAacO PEYOBHHH, IO MICTUTH JOMIIIKH,
MacoBOi YaCTKH €JIESMEHTa B PEUOBHHI, IO MICTUTH JOMIIIKH, MacH PEYOBUHU,
IO MICTHTh IOMIIIKH, 3a BIZOMOIO MAacOI0 ejleMeHTa. MeTomuKa 3H1MCHEHHS
PO3paxyHKIB Ha BU3HAYCHHS XIMIYHOTO €JIeMEHTa 3a (POpMYIIOI0 pEeYOBHHH Ta ii
BiJIHOCHOIO MOJICKYJISIPHOIO MAacOIO Ta 3a MacCOBOIO YaCTKOKO OJHOTO 3 €JICMEHTIB
OIHAPHOI CIIOJTYKH.

3mMicToBUH MOTVJb 2. Po3unnu.

Tema 1 Metonuka po3B’I3YBAHHS 3a71a4 HA IIPUTOTYBAHHS DPO3YWHIB 3 DEUYOBHH, SIKI

HC BSaCMOI[iIOTB 3 PO3YMHHHUKOM.




TeopeTnko-MeTOANYHI 3acaay PO3B’sA3yBaHHA 3a7ay Ha MPUTOTYBaHHS PO3YMHIB.
MeTtoavka 311iCHEHHSI PO3PaxyHKIB Ha 3HAXO/KEHHS T'YCTUHU PO3YMHY, MACOBOI
YaCTKM PEYOBHMHU B PO3YMHI, MOJISIPHOI 1 HOPMaJbHOI KOHLEHTpALii pO3YMHIB.
OOuucneHHss BMICTY (KOHIEHTpallil) pO3YMHEHOI PEYOBHHM 3a IHIIMM BIJOMHM
BMICTOM (KOHIICHTPALI€10) II€T )X peyoBUHU. MeToauka 3A11ICHEHHST pO3paxyHKiB
JUTSL TPUTOTYBAaHHS PO3YHMHIB 3 PEUOBHH, K1 HE B3a€EMOJIIIOTh 3 POZUYMHHUKOM.
Tema 2 Metoauka po3B’si3yBaHHS 3aj]lady HA OPUTCOTYBaHHS PO3YMHIB, SIKI BCTYNAIOTh

V B3aEMOIIO 3 POZYHHHUKOM.

Metoavka 3A1MCHEHHST PO3PAaXyHKIB JJIi NPUTCOTYBaHHS PO3UMHIB 3 TBEPAUX
PEUOBHUH, K1 BCTYyNalOTh Yy B3a€EMOAII0 3 PO3UMHHUKOM. MeTonuka 3a1HCHEHHS
PO3PaXyHKIB JIsl IPUTOTYBaHHS PO3UMHIB 3 Ta30MOJI0HUX PEYOBHUH Ta 3 PEYOBUH-
KpUCTaJOriapariB. BUKOpUCTaHHS HAOYHOCTI y HaBYaHHI YYHIB 3[1HCHIOBaTH
PO3paxXyHKHU Ha MPUTOTYBAaHHS PO3UMHIB.

Monyas II O0unciieHHs1 32 PiBHAHHAMM XiMIYHUX peaKuii

3mictoBuii_Monyab 1. IlIBuakicte Ta eHepreTuuyHi edekTH XiMiYHMX

peaxuiii. Enexkrpouis

Tema 1 Po3B’sa3yBaHHS 337324 HA 3HAXOIKCHHSI MacH, O6’€MV., KUIBKOCTI PCYOBHHU 34

XIMIYHUMH DIBHAHHAMHU Ta KUIBKOCTI BUIUIEHOT Y HOMIMHVTOI TEIJIOTHA MiA Yac

PEaKIIii
TeopeTnko-MeTOMMYHI 3acaau pPO3B’sS3yBaHHS 3ajad Ha 3HAXOMKEHHS MacH,
00’eMy, KIJTbKOCTI PEUYOBHHH 3a XIMIYHMMH PIBHSHHIMHU Ta KUIBKOCT1 BHJUICHOL
YU TOTIMHYTOI TEIUIOTH il Yac peakiiii. Meroauka 311HCHEHHS pO3paxyHKiB Ha
3HAXO/KEHHS MacH, 00’€My, KUIBKOCTI PEUOBHHU 3a XIMIYHUMH DPiBHSHHSIMH.
MeTtoauyHi TiAX0AU A0 OOYHMCICHHS BUIAIJICHOT YU IMOTJIMHYTOI TETUIOTH ITi Yac
peaxiii.
Tema 2 OGuucIIeHHS NIBUIKOCTI XIMIYHUX PEaKIlin

TeopeTuko-MeTOANYHI 3acaau pO3B’sI3yBaHHS 3a/lad Ha OOYMCIICHHS IIBHIIKOCTI
XIMIYHUX peakiid. Meronuka 3miliCHEHHS pO3paxyHKIB KOHCTAHTH pPiBHOBAru
XIMIYHO1 peakirii. MeToau4HI MiX0AHu 10 3HAXOMKCHHS BUXITHUX KOHIICHTpAIlIH
peareHriB, PIBHOBAXHUX KOHIICHTpAIlI peareHTiB Ta MPOAYKTIB peakKiiii.
Buxopucranns npunnuny Jle-Illaten’e mpu BU3HAUYCHHI HAMPSAMKY 3MIIEHHS
XIMI9HOT piBHOBArH.

Tema 3 Po3paxyHKU 3 BUKOPUCTAHHSIM MOHATTS “‘€IeKTPOITi3”

TeopeTuko-MeTOANYHI 3acaay pO3B’S3yBaHHS 33/7a4 3 BHUKOPHCTAHHSIM TMOHSTTS
“enmexkTponiz”. Mertoauka 371HCHEHHS PO3pPAaxXyHKIB Ha 3HAaXO/KEHHS Macu
PEUYOBHHH, SIKA BUIUIUTHCA Ha EJEKTPOJl MPU MPOXOJKEHHI Kpi3b PO3YUH
€JIEKTPOJIITY TMEBHOI KIIBKOCTI €JIEKTPUYHOTO CTPYMY, 3HAXOMIXKEHHSI KLIbKOCTI
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€JIEKTPUYHOTO CTPYMY, MNOTPiIOHOI Uil BUIUICHHS 3aJaHOi Macu pPEYOBHUHHU.
Metoauka 3IIHCHEHHS pO3paxyHKIB Ha 3HAXOMKEHHS Yacy, MPOTATOM SIKOrO
Tpeba MpOIyCKaTh CTPYM 3aJaHOI CUJIM NI BUAUICHHS 3a/1aHOi Macu pPEYOBUHH,
3HAXO)KEHHS CWJIM CTyMYy, NpHU K MOXXHa BUAUIMTU 33JlaHy Macy PEeYOBUHU
MPOTATOM MEBHOTO 4acy. Meroauka 31HCHEHHS PO3PaxXyHKIB HA 3HAXOMKEHHS
Koe(ili€EHTa BUKOPUCTAHHS EJIEKTPUYHOTO CTPyMy, a00 BUXOJYy PEUOBMHHU 3a
cTpyMoM. MeToauka 371MCHEHHSI PO3PaXyHKIB Ha 3HAXOMKEHHS CKIIAQy CyMIIIl
MeTalliB, 10 BUIUIMIIUCH Ha €JeKTpoAax, ado CKIaay CyMillled pEedyoBHUH, IO
MICTHJIUCS B PO3YMHI €JICKTPOIIITY.

3micToBuii Moxyiap 2. ®@i3uyHi I XiMiYHI BJIACTHBOCTI HEOPraHiYHHUX Ta
OPraHiYHUX PEYOBHH.
Tema 1 Po3B’sa3yBaHHS 3a1a4 3 BUKOPHUCTAHHAM IOHSTH ‘‘€KBIBAJICHT’, ‘‘€KBlBa-

JedTHa maca’”’

TeopeTuko-MeTOANYHI 3acayd PO3B’SI3yBaHHS 3ajlad 3 BUKOPHUCTAHHSM TIOHSTH
“exBiBaJIeHT”, “‘eKBiBaJieHTHa Maca’. MeToau4Hl MiAXOAW JO PO3B’sI3yBaHHS
3a/1a4 3 BUKOPUCTAHHSIM TIOHSTTS C€KBIBAJICHT Ta €KBIBAaJEHTHA Maca €JIeMEHTa.
MetoauyHi TIAXOAU 1O PO3B’SI3YBaHHS 3aJa4 3 BUKOPUCTAHHSIM TIOHATTS
€KBIBaJICHTHA Maca PEYOBUHHU.

Tema 2 O0GunciIeHHST MacoBOi YU 00’ €MHOI YaCTKH IMPAKTHYHOI'O BUXOAY MHPOIYKTY

peaxitii
TeopeTHKO-METOANYHI 3acaJl PO3B’SI3yBaHHS 3a/Ja4 HAa OOYMCIICHHS MacoBOI 4M

00’ €MHOT YaCTKH IMPAKTUYHOTO BUXOAY IMPOAYKTY peakilii. MeToauka 31iiCHeHHS
pPO3paxyHKiB BMICTY JTOMIIIOK y CKJIaJii PEYOBHHH, KUIBKOCTI PEYOBHHHU, MacH,
00’eMy TPOIYKTY peakiii 3a BIJOMHUMHU KUIBKICTIO, MAacor, 00’€MOM pearcHry,
10 MICTUTH JOMIIMIKHA. METOANYHI IMAX0MH A0 OOYMCICHHS PAKTUIHOTO BUXOIY
IPOAYKTY peakilii, Macu, 00’€My pPEUOBHH, SKIIO BIJOMHH MPAKTUIHUN BUXIT
MPOAYKTIB XIMIYHOT peaKirii.

Tema 3 Po3paxyHKU 33 3aKOHOM 00’ €MHUX BIIHOIIEHB T'a3iB

TeopeTuko-MeTOANYHI 3acaayd poO3B’SA3yBaHHA 3a7ad 3 BUKOPUCTAHHSM 3aKOHY
00’€MHUX BIAHOIIEHb Ta3iB y HaBUYAJBHOMY TMpoleci 3 Ximil. Mertoanka
3MIACHEHHST pO3paxyHKiB 00’€MIB peareHTIB Ta MPOMYKTIB Peakilii 3a BiIOMUM
00’€MOM OFHOTO 3 peareHTiB ab0 MPOAYKTIB peakilii Ta BUXITHUX 00’ €MiB
peareHriB, SAKIIO BHACTIIOK XIMIYHOI peakiii BimOyBaeThcs 3MiHA 00°emy
CUCTEMH.

Tema 4 Po3paxyHKU 3a PIBHSHHSAM PEaKIlii HA BCTAHOBJIEHHS MacH, 00’ €My, MacOBOi

gy 00’ €MHOT YaCTKW KOMIIOHEHTIB CYMIIIII

TeopeTnko-MeTONMYHI 3acaayd pO3B’SI3yBaHHS 3ajlad Ha BCTAHOBJICHHS MacH,
00’emy, MacoBOi 4YM OO0 €MHOI YacCTKM KOMIIOHEHTIB cyMimi. Mertoauka
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3IIMCHEHHSI PO3paxyHKIB, 32 YMOBU KOJM OJWH 13 KOMIIOHEHTIB HE B3a€EMOJIE 13
3alpONOHOBAaHUM peareHToM. MeTonuuHl MIAXOAW [0 pPO3B’sI3yBaHHS 3aj]ad
3rIIHO YMOB SIKUX OOMJIBa KOMIIOHEHTH CYMILIl PEaryroTh 13 3alpOlOHOBAHUM
peareHTOM, YTBOPIOIOYM  OJHAKOBMM  TPOAYKT. Mertoauka  3aiiiCHEHHS
pO3paxyHKiB, 3a yMOBHM KOJIM OOHJBa KOMIIOHEHTH CYMIIll pearyioTh 13
3aMpONOHOBAHUM PEAre€HTOM, YTBOPIOIOYH Pi3HI MPOAYKTH.

Tema 5 Po3paxyHKHM 3a XIMIYHHUM PIBHSHHSM MacH, 00’€MY, KUIbKOCTI PEYOBHHHU

OPOAYKTIB peaKIi, SKIO OJWH 3 PEarcHTIB nepedyBae B HAJUIUIIKY

TeopeTuko-MeTOAMYH1 3acaid pPO3B’SI3yBaHHsS 3a/lad Ha BCTAHOBJICHHS MacH,
00’e€My, KUIBKOCTI PEUYOBUHM NPOAYKTIB peakuii, SKI0 OJWH 3 pearcHTIB
nepeOyBae B HaJIIUIIKY. MeTonuka po3B’si3yBaHHS 3aday, 3TIJHO YMOB SIKHX
HQUIMIIOK HE B3a€EMOJII€ 3 YTBOPEHOI PEYOBHHOI. MeTOoau4H1 MiIXOAH [0
pO3B’sI3yBaHHS 3ajJad, 3TJTHO YMOB SIKMX HAJUIMIIOK BCTYMa€ Yy XIMIYHY
B3a€MOJI1I0 3 HOBOYTBOPEHHUM MPOAYKTOM PEaKIIii.

Tema 6 PozpaxyHKU 3a pIBHSHHSIM peakxilii 3aMillleHHs] MK METAJIOM 1 PO3YUHOM COJIi

TeopeTnko-MeTonMuHI 3acaay pO3B’SI3yBaHHS 3ajad 3a pIBHAHHSAM pEaKIii
3aMIIIEHHS M METaJIOM 1 PO3YMHOM coui. MeTtonuka 371MCHEHHS PO3paxyHKiB
Ha 3HaXO/DKCHHSI MacH METaJIeBOI TUTACTUHKHU JI0 UM TTCTIS peakKilii, BCTAHOBICHHS
MeTaly, L0 BXOAUTh JO CKJIaxy COJli, Macu MeTaly, L0 BHUIUISIETbCA Ha
TUTACTUHIN TCIs peakilii, Macu (KUIBKOCTI) COJjii, IO MpopearyBaia. Meroauka
3MIICHEHHS pO3paxyHKIB Ha BCTAHOBJIEHHS MeETally, 3 SKOTO BHMIOTOBJIEHA

TUTACTUHKA.
4. CTpyKTypa HaBYaJIbHOI JMCUUILIIHH
5.
Ha3Bu 3MicTOBHMX MOJYIIiB KinbkicTs Togu
1 TeM
Jenna dhopma 3aouna popma
yCb | y TOMY YHUCII1 y |y TOMY 4HCIi
oro C
b
0
r
0
JK |m | 7ab | ko | c.p. A |m | Ja | Ko |c.p.
HC. 0 | Hc.
1 2 |3 /4 5 |6 |7 89 10|11 12 13

Monyabl O0unc/ieHHs 32 XiMiYHOI GopMYyJI010 pe4yoBUHM. Po3unHu.

3micTroBuii MoayJb 1. O0unc/ieHHs 32 XiMiYHO GOpPMYJIOK PEYOBHHH.
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Tema 1 Po3B’s13yBaHHS XIMIYHUX
3a1ad K BaXJIMUBUHA MeTox 1 7 2 5
3aci0 HaBYaHHS

Tema 2 Po3w’s3yBanHs 3amad 3 | 10 1 2 2 5
BUKOPHUCTAHHSM MIOHSTH
“BiAHOCHA  aroMHa  Maca’”,
“BIIHOCHA MOJICKYJISIpHA Maca’,
“BiIHOCHa  rycTMHa  razy’,

“monb”, “‘crama  ABorajpo”,

“monspHa Maca”, “izororu’.

Tema 3 Metonuka | 11 1 2 3 5
PO3B’3yBaHHS 3aaa4 3a

XIMIYHUMH (opMylnaMH Ta Ha

BCTaHOBJICHHS XIMIYHOTO

eleMeHTa i GopMyIH peuOBUHU

Pa3om 3a 3micToBUM 28 | 2 | 4 7 | 15
MoayJiem 1

3micToBuii MoxyJb 2. Po3unnu
Tema 1 Metoauka | 15 2 2 4 7
pO3B’sI3yBaHHS 3aga4 Ha

MPUTOTYBaHHS  PO3YMHIB 3
pPEYOBHH, SKI HE B3a€EMOMIIOTH 3

PO3YMHHUKOM.
Tema 2 Meronuka | 16 2 2 4 8
pO3B’sI3yBaHHS 3aga4 Ha

MPUTOTYBAHHS PO3YMHIB, SIKi
BCTYNAIOTh Yy B3aEMOJII0 3

PO3YNMHHUKOM.

Pa3omM 3a 3micToBUM 31 4 4 8 15
MoayJieM 2

Pa3zom 3a moayas I 50 | 6 | 8 15 | 30

Monyas II O0unciieHHs 32 PiBHAHHAMM XiMIYHUX peakuiil

3micToBuii Moayab 1. llIBuakicTe Ta eHepreTnuHi edekTn XiMIiYHHUX peakuiil.

Enexrpouris.

Tema 1 Po3B’sa3yBaHHs 3a7a4 Ha | 15 1 |2 3 9
3HAaXO/DKEHHS Macu, 00’emy,
KUIBKOCTI pEUOBUHU 3a
XIMIYHUMH  PIBHAHHAMH  Ta

KIIBKOCTI BUUIEHOT o7l
MOTIMHYTOT TEIUIOTH Tl dYac
peaxkiii
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Tema 2 OOuucieHHs MIBUAKOCTI
XIMIYHHX peaKIin

12

Tema 3  Pospaxynku 3
BHUKOPUCTAaHHAM IIOHATTA
“emexTpodiz”

13

Pa3zom 3a 3MiCTOBHM
MonyJiem 1

40

25

3microBuii moayab 2. PizuyHi i

OPraHiYHUX PEYOBHH.

XiMiuHi

BJIACTHUBOCTI

HEOPraHiYHMX Ta

Tema 1 Po3B’si3yBaHHS 3a7a4 3
BHKOPHCTAHHSM MTOHSATH
“eKBIBAJICHT,  ‘‘eKBIBAJICHTHA
Maca”

Tema 2 O0uMCIEHHST MacOBOT UM
00’€eMHOI YacTKH MPaKTHYHOTO

BHUXOJY MPOJIYKTY peaKii

Tema 3 Po3paxyHKH 3a 3aKOHOM
00’eMHHX BiIHOIIEHE r'a3iB

Tema 4  PospaxyHku 3a
PIBHSIHHSM peakiii Ha
BCTAaHOBJICHHS MacH, 00’ emy,
MacoBoi 4M 00’€MHOI YacTKH
KOMIIOHEHTIB CyMIIII1

Tema 5 Pospaxynkun 3a
XIMIYHUM  PIBHSHHSIM  MacH,
00’eMy, KUIBKOCTI PEUOBHUHH
MPOJIYKTIB peaKilii, KO OJIUH 3
pearcHTIiB nepedyBae B
HAUTUIIKY
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Tema 6  Po3paxyHku  3a
PIBHSHHSM peakilii 3aMileHHs
MDK METaJIOM 1 pO3YHHOM COJIi

Pa3om 3a 3MicToBUM
MoayJeM 2

o1

11

25

Pa3om 3a moayas 11

91

10

16

15

50

Pazom

150

16

24

30

80

5. Temu ceMmiHAPCHKHUX 3aHATH
HapuanbHoI0 nporpamoro He nepeadadyeHo MpoBEACHHS CEMIHAPCHKUX 3aHATh

14




6. TeMH NPAKTUYHUX 3aHATH

Ne 3/in Hassa temu KinbkicTe roaua
(mpaxT.)

Monysabl O04ucaeHHs 32 XIMIYHOIO GopMYy 1010 peuoBrHH. Po3uuHm.

1 Po3B’A3yBaHHs 3a/1ad 3 BUKOPHCTAHHSIM MOHATH ‘“‘BIIHOCHA 1
aToMHa Maca”, “BIIHOCHA MOJIEKYyJIsipHa Maca”, “BIJHOCHA
rycTHHA razy’, “moip”’, “crama ABoraapo”’, “moisipHa maca’,
“i3oronu’.

2 Metonuka po3B’si3yBaHHS 3a7a4 332 XIMIYHUMH (HOPMYITaMH Ta 2
Ha BCTAHOBJICHHS XIMIYHOTO eJIeMeHTa i (OpMYyITH pe4OBUHHU

3 Metonuka po3B’si3yBaHHS 3a/1a4 Ha MPUTOTYBaHHS PO3YHHIB 3 1
PEUOBHH, Ki HE B3aEMOJIIOTH 3 PO3YHMHHUKOM.

4 MeTtonvka po3B’si3yBaHHS 3a7ad HAa MPUTOTYBAaHHS PO3YUHIB, 2
K1 BCTYIAIOTh Y B3a€EMOIII0 3 PO3UMHHUKOM.

¥Ycboro 3a monysiem 1, roruH 6
Monyasb II O0unciieHHs1 32 piBHAHHSAMHM XiMIYHHX peakuii

5 Po3B’si3yBaHHA 3amad  Ha 3HAXOMKEHHS Macw, 00’emy, 1
KUTBKOCTI PEYOBUHM 32 XIMIYHMMH PIBHSHHSMH Ta KUTBKOCTI
BUJIJICHOT YM MOTIMHYTO1 TEIIOTH 1] 9ac peakiii
OO06uucIIeHHs MBUIKOCTI XIMIYHUX peaKIlin

7 Po3paxyHKu 3 BUKOPUCTaHHSIM MOHSTTS “‘€JIEKTPOIIi3” 2

8 Po3B’s13yBaHHS 3a/1a4 3 BUKOPUCTAHHSIM TMOHSITH “‘€KBIBAJICHT, 1
“exBiBaJIeHTHa Maca”

9 OO6uucneHHss MacoBOi YW OO0 €MHOI YacTKH MPAKTHYHOTO 2
BUXOAY MPOAYKTY peaKilii

10 Po3paxyHku 3a 3aKOHOM 00’ €MHHUX BiJHOIICHD ra3iB 1

11 Po3paxyHku 3a pIBHAHHSM peakiiii Ha BCTAaHOBJICHHS MAacCH, 2
00’eMy, MacoBOi 4 00’ €MHOT YaCTKH KOMITOHCHTIB CyMiIlli

12 Po3paxyHku 3a XIMIYHHM PIBHSHHSAM MacH, 00’ €My, KIIbKOCTI 2
pPEUYOBMHM TPOAYKTIB peakilii, SKII0 OIWH 3 pPEarcHTiB
nepeOyBae B HAJIUAIIKY

13 Po3paxyHku 3a piBHSHHSIM PEakIlii 3aMillleHHsT Mi>K METaJIoM 1 2

PO3YMHOM COJIi

¥Ycboro 3a MoayjieM 2, TOTHH 14

Ycboro roaguu 20

7. Temu J1aGopaTOPHUX 3aHATH
Hagpuya/jbHOI0 IporpamMoro He nepeadayeHo NpoBeieHHs J1a00PATOPHUX 3aHATH

8.Camocriiina podora

No Haspa Temnu KinbkicTsb

3/m TOANH

1 Tema 1 Po3B’s13yBaHHs XIMIYHMX 3a/1a4 SIK BaXJIMBUNA MeTOJ 13aci0 3
HABYAHHS
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Tema 2 Po3B’si3yBaHHS 3a7iad 3 BUKOPUCTAHHSIM MOHSTH “‘BITHOCHA

11

2 aroMHa Maca”, “BiIHOCHA MOJIEKYJIIpHa Maca’, “BIIHOCHA I'yCTHHA
razy”’, “mons”, “ctana ABoraapo”, “moisipHa maca”, “i3otonu’.

3 Tema 3 Metonuka po3B’si3yBaHHS 3374 3a XIMIYHUMH (OpMyIaMu 11
Ta Ha BCTAHOBJICHHS XIMIYHOTO eJeMeHTa i (popMyiTu peHOBUHU

4 Tema 1 Metonuka po3B’si3yBaHHs 3a/1a4 Ha IPUTOTYBaHHS PO3YMHIB 12
3 PEYOBHUH, 5Kl HE B3a€MOJIIIOTh 3 PO3UMHHUKOM.

5 Tema 2 Metonuka po3B’a3yBaHHs 3a]]a4 Ha IPUTOTYBAaHHS PO3YMHIB, 12
K1 BCTYNAIOTh Y B3a€EMOIII0 3 PO3UNHHUKOM.
Tema 1 Po3p’si3yBaHHs 3alad Ha 3HAXOMKEHHS Macu, 00’emy,

6 KUTBKOCTI PEYOBMHHU 3a XIMIYHUMHU PIBHAHHSIMH Ta KUIBKOCTI 7
BUJIJICHOT UM OTJIMHYTOT TEIJIOTH M1 4ac peaxiiii

7 Tema 2 OGuuCIEHHS IBUIKOCTI XIMIYHUX peaKUini 6

8 Tema 3 Po3paxyHKH 3 BUKOPUCTAHHSM MOHATTS “‘€IEKTPOIIi3” 8

9 Tema 1 Po3B’s3yBaHHsS 3amad 3 BHUKOPUCTAHHSIM  TIOHATH 6
“exBiBaJICHT”, ‘“‘eKBIBaJICHTHA Maca”

10 Tema 2 OOuucieHHS MacoBOi 4YM 00’€MHOI YacCTKH MPAKTUYHOTO 6
BUXONY IPOAYKTY peakiii

11 Tema 3 Po3paxyHKu 3a 3aKOHOM 00’ €MHUX BIIHOIIEHB T'a3iB 6

12 Tema 4 Po3paxyHkd 3a PIBHSHHSAM pPEakilii HA BCTAHOBJICHHS MAacH, 6
00’eMy, MacoBOi 4 00’ €MHOT YaCTKH KOMITOHCHTIB CyMiIlIi
Tema 5 Po3paxyHku 3a XIMIYHUM PIBHSIHHAM MacH, 00’emy,

13 KUTBKOCT1 PEUYOBHHM TPOAYKTIB Peakilii, SKI0 OJWH 3 pPEarcHTIB 0
nepeOyBa€e B HAUIUIIKY

14 Tema 6 Po3paxyHKu 3a piBHAHHSAM pEakilii 3aMIIIEHHS MK METajIoM 6
1 pO3YUHOM COJTi

106

Bcroro

9. Meronu HABYAHHSA

e cIOBecHI (Jekmis, ceMiHap, Oecima, JUCKYCis, AUCIYT, PO3MOBIAb, TOSCHCHHS

TOIIIO);

® CJIOBECHO-HA0YHI (CIIOCTEPEKCHHS, BIPTYAIbHUH XIMIYHHA EKCTICPUMEHT

TOIIIO);
® CJIOBECHO-HAOYHO-TIPAKTU4HI  (poboTa 3  KOMII IOTEPOM,
MPOrpaMOBaHUMU HABYAJIbHUMH MOCIOHUKAMU TOIIIO).

10.MeToau KOHTPOJIIO

16

poboTta




. Ilotoune OIMMTYBAHHA Ta TCCTyBaHHA.

KonTposb 3a caMOCTiiiHOI0 pOOOTOIO.

1
2
3. IHnuBiAyalibHI 1OMAIIHI 3aBJaHHS.
4

MonynbH1 KOHTPOJBHI POOOTH

11. Po3moain 0aJiB, IKi OTPUMYIOTH CTYIEHTH

Ilomoune oyinosanus ma camocmitina poboma 3aiik

Jlexyitino-meopemuunuui

Tpaxkmuunuii Mooyb

Camocmiiino-

MOOYIb NPAKMUYHUL MOOYJlb
Kl K2 MKPI MKP?2 Chk 13 13 100
5 5 10 10 5 25 40

Ipumirka: OuiHIOBaHHS NPOBOJUTHCS 3a BUAaMU HaBYaJIbHOT AlsibHOCTI: K — komokBiym (1

3apnaHHs 1o 5 6ainiB); MKP — moxynsHa koHTposibHA poOoTa (10 6aniB 3a CTPYKTYpOIO 3aBJaHHS);

Cb — cepenniit 6an 3a mpakTu4H1 3aHATTA; /|3 — BUKOHAHHS Ta 3aXMCT JOMAIIHIX 3a1a4 (25 3amadq

o 1 Gamy 3a 3amaay); /I3 — BUKOHAHHS Ta 3aXUCT IHAUBINyaTbHUX 3aBlIaHb (8 3amga4 mo 5 OaiiB 3a

3a/1aqy).

12.1lIkana oniHoBaHHs: HanioHaabHa Ta ECTS
OuiHlBaHHA KiIHIEBOr0 pe3yJibTaTy Y BUNIAAKY MiACYMKOBOI ()OPMH KOHTPOIIO — ,,3AJTiK”

SAxmo cryneHt HaOpaB xoua 60 6aiB BiH 0JIep)Ky€E MiICYMKOBY OIIIHKY aBTOMAaTu4yHO. CTyleHTH,
SIK1 Ha 4Yac 3aKIHUYEHHS TEOPETUYHOTO KypCy HaBUaHHS HE HaOpanu pertunry 60 OaniB moOuparoth

HEOOXITHY KUIBKICTh OalliB 3a paxyHOK HamvcaHHsA pedepariB, ad0 TMEpecKiIaiaHHs KOJOKBIyMY,

3aXUCTy JOMAIHIX Ta/a00 1HAUBITYyaTbHUX 3aBAaHb, MOIYTHHUX KOHTPOJIBHUX POOIT TOIIIO.

Ixana oninoBanusa: Hagionaanrua ta ECTS

Cyma GauiB 3a Bci ) O11iHKa 32 HaIOHAJIBLHOIO HIKAJIOK
: Ominka
BUIY HABYAJILHO
) ; ECTS ;
JIIIBHOCT1 JIA 341Ky
90 - 100 A BIAMIHHO
82-89 B
no0pe
74-81 C
64-73 D
3aI0BUILHO
60-63 E
35-59 FX HE3aJI0BUIBHO 3 MOKJIMBICTIO IOBTOPHOTO CKJIaIaHHs
0-34 E HE3aJI0OBUILHO 3 000B’SI3KOBUM MMOBTOPHUM BUBUEHHSIM
IUCHUILIIHU
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13. MeToauuHe 3a0e3ne4eHHA
[ligpydHuKy, HaBYQJIbHI TMOCIOHMKH, HABYAJIHbHO-METOJUYHUA KOMIUICKC JTUCITUILTIHU

(rematka 1 3MICT JICKI[i, TMEpeNiK 3alMTaHb IS CAMOKOHTPOJIO IMiJ Yac IMIiATOTOBKHA O
MIPAKTHYHUX 3aHATh, 3aBJaHHS IS MIATOTOBKH JI0 MOIYJILHUX KOHTPOJIBHUX POOIT, IEpEIiK MUTAHb
JUTS TIATOTOBKH JI0 KOJIOKBIyMIB, 3aXHCTY CAMOCTIHHO BUBYEHOTO TEOPETHYHOTO MaTepiary TOIIO).

14. Pexomen10BaHa JliTeparypa

OcHoBHa
1. Bepe3an O. 30ipHuk 3axay 3 ximii / O. bepezan. — Tepnonune : [ligpyynuku i
nocionukm, 2009. — 320 c.
2. bepezan O. 30ipHuk yckinaaHenux 3agad 3 ximii / O. bepezan. — Tepnonins, 2008.
— 144 c.
3. Eppirun [I. I1. Meronuka pemenus 3amay no xumuu / [. II. Epeirun, E. A.
[IumkuH. — Mocksa : I[Ipocsemenue, 1989. — 176 c.
4. MeToauka po3B’si3yBaHHS PO3paxXyHKOBHX 3aa4 3 XiMmii. HaByansHUM mOCIOHUK /
I. M. Kypmakoga, I1. B. Camoiinenko, O .C. bounap, C .B. I'py3HoBa. — YepHIris :
HYUK, 2018. — 165 c.
5. MeTtoau4Hi po3po0KH 10 MPAaKTHYHUX 3aHIATh 3 Kypcy “MeTonrka po3B’si3yBaHHS
3agau 3 ximii” / O. C. Makcumos, O. O. Xpomumiesa, B. O. Xpomuriies [Ta iHIL.]. —
Memnitonons, 2019. — 46 c.
6. CaBunH M. M. Opraniuna ximis. Pi3HopiBHeBi 3a1a4i 1 BripaBu. TecToBi 3aBIaHHS /
M. M. CaBumun. — JIsBiB : BHTJI-Knacuka, 2014. — 336 c.
7. Crapocta B. I. IlpoBeneHHs1 3aHATH 3 XIMii B CEpelHIX Ta BUIIUX HaBYAJIbHHUX
3aKjajax . HaBd. 1Moci0. JuIs cTyd. Buil. Hapd. 3aki. / B .I. Crapocra, B. M. Comos,
XK. O. Kopmom. — JIyupk : Bonun. Ha. ya-1 iM. Jlect Ykpainku, 2011. — 232 c.
8. Xomuenko . I'. 36ipHuK 3a1a4 1 BpaB 3 ximii 1u1st cepennboi mkonu / [lep. 3 poc. —
K. : Bugasauunrso A.C.K., 2004. — 192 c.
9. usa H. 1. Meronuka po3B’si3yBaHHA 3a/1a4 3 XiMii : HaBYanpbHUN nmocioauk / H. 1.
Musn. —TlonTasa : IOL] ITHITY imeni B. I'. Koponenka, 2010. — 104 c.
10. Apomenko O. I. 30ipHuK 3a7a4 1 BnpaB 3 XiMii: HaB4aiabHUM mociouuk / O. T.
Apomenko. —Bua. 2-re, 31 3minamu. — K. : Bumapanuuii gim “Ocsita”, 2017. — 272 c.
JlonarkoBa
1. binenpka T. A. Curyaniiini 3amadi 3 ximii. 7 ximac / T. A. binenpka. — X. : Bug.
rpyna “OcnoBa”, 2019. — 80 c.
2. bysno T. €. Po3s’sa3yBaHHa 3amad 3 XiMmii Ak 3aci® peamizaiii mpeaMeTHOT
KOMITETEHTHOCT1 Y4HIB B yMOBax pedopmyBanHs 3micty ocBitu / T. €. bysno, K. C.
Cnobonsiarok //HaykoBuii waconmuc HamioHambsHOTO MEAarorivyHOTO YHIBEPCUTETY
imeni M. I1. JIparomanoga: 36. Hayk. npanb. — 2016. — C. 29-33.
3. Beeykpainchki oiMmmiaan 3 XiMii. 3aBgaHHS Ta po3B’I3KH : HaBY. 1oci0. : B 2 4. Y.
2 10. B. Xomin, O. FO. Ycenko, JI. M. Bonountok [ra inm.]; 3a pexa. npod. 1O. B.
Xomina. — X. : XHY imeni B. H. Kapazina, 2012. — 288 c.
4. BeceykpaiHChKi ofiMMiaau 3 XiMii. 3aBJaHHs Ta PO3B’A3KH : HaB4Y. mocid. : B 2 4. Y.
1 /1O. B. Xomin, O. 0. Ycenko, [[. M. Bomountok [Ta iHmI]; 3a pen. npod. FO. B.
Xomina. — X.: XHY imeni B. H. Kapasina, 2012. — 258 c.
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5. Hauyk JI. 30ipHuk 3agau. 9 kmac / JI. suyk. — Tepuonuib : Ilimpyuynuxu 1
nocioamku, 2010. — 48 c.

6. 3amopoxnuii K. M. Meroauka po3B’si3yBaHHS Ta IIPAKTHKAa BUKOPHUCTAHHS
XIMIYHUX 3aja4 mia yac BukiagaHus ximii / K. M. 3agopoxuuit. — Xapki : Bun.
rpyna “OcnoBa”, 2010. —126 c.

7. Kyzpmenko M. €. Ximisg. 2400 3amgau mis mkossipiB Ta abiTypieHtiB / M. €.
Ky3bsmenko, B. B. €pbsomin. — Tepnomnins : HapuansHa kaura-boraan, 2001. — 560 c.
8. Kykca C. II. 600 3amau 3 ximii / C. I1. Kykca. — 2-re Buz., 31 3MiHaMH. — TepHOMLIb
:Mannpisens, 2011. — 144 c.

9. MemkoBa O. M. Xiwmis. 36ipauk 3aBaanb. 10-11 kmac / O. M. MemkoBa. — X. :
Bun. rpyna “Ocnosa”, 2018. — 224 c.

10. IlyxoBa I. M. AnropurmMu Ta METOJUYHI pPEKOMEHAAIIl MO pPO3B’A3yBAHHIO
PO3paxyHKOBUX 3aja4 3 XiMii (711 y4HIB 3arajJbHOOCBITHIX HaBYAJIBHUX 3akiaaiB) / L.
M. IlyxoBa. — KeruuiBka, 2013. — 40 c.

11. Po3B’si3yBaHHS YCKIAQAHECHUX PO3PAaXyHKOBUX 3a1a4 Ta 3a7a4 OJIMITIaIHOTO THITY
npu migroroBui giteir qo I, II Ta IIl eramie Bceykpaincbkoi omiMmiaau 3 Ximii
(MeTomuuHI pexkoMeHAallli, 3pa3ku po3B’s3KIB 3adad,) / 3a pea. A. A. lampuyk —
Tnymau, 2011. — 68 c.

12. Pomanummuna JI. M. 30ipHuK 3aja4 3 XiMmii 3 NpUKIagaMu po3B’si3yBaHHS. 7-11
kiacu /JI. M. Pomanumuna, I. M. ITupor, A. C. I'puitok. — Bug. 3-e, nepepobinene i
nonoBHeHe. — TepHnonink : Hapuanbna kaura — borman, 2012. — 140 c.

13. Pymsanes b. [IpubnuxeHHbIe BHIYUCICHHUS B PACUETHBIX XUMHUECKUX 3aa4ax /
b. Pymsanes, A. Ilpusanos // Xumus B mikone. — 2010. — Ne 3. — C. 41-49.

14. Capunn M. M. Ximis. 36ipuuk 3aaa4 1 BapaB. 9 knac / M. M. CaBuuH. — JIbBIB :
BHTJIKmacuka, 2009. — 174 c.

15. Cnera JI. O. 1001 3amaga 3 ximii 3 BiAIOBIISIMHU, BKa3iBKamMu, po3B’si3aHHsIMU / JI.
O. Crnera, A. B. Yopnuii, FO. B. Xonin. — 3-€ Buj., Bunp. — XapkiB : Becra; PaHok,
2007. — 368 c.

16. Crapocra B. I. HaBuanHs mkoJispiB CKJIagaTH ¥ po3B’sA3yBaTH 3aBAaHHS 3 XIMii:
Teopis 1 mpaktuka : MmoHorpadis / B. I. Crapocra. — Yxkropon : I'paxnaa, 2006. — 327
C.

17. Ximis. AJNropuTMu Ta METOIWYHI PEKOMEHMAIil 1O pO3B’SI3yBaHHIO
po3paxyHKoBUX 3amad 3 ximii: Hauanmpauit mocionuk / FO. K. [ackamy, M. L
Jlykistaayk, [I. M. Conposuy, O. 1. Paiinsny. — I'epuia, 2013 p. — 34 c.

Enexrponni indpopmauiiini pecypcu

1. Koncnekru ypokis. [Enextp. pecypc]. — pexxum goctymy:
https://naurok.in.ua/conspect.html?cid=32&gclid=EAlalQobChMIvr_dtpLAGAIViw
8YCh1EJAEJEAMYASAAEQIARPD_BwE

2. ManyiinoB A. B. OcuoBbl xumun. UuaTepHet-yuebnuk / A. B. Manyiinos, B. U.
Pomuonos. [EnexTp. pecypce]. — pexum goctymy: http://www.hemi.nsu.ru/

3. HaBuanpui nmporpamu 10-11 knacis. [Enextp. pecypc]. — pexum gocrymy:
https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-
programi/navchalniprogrami-dlya-10-11-klasiv

4. HapuanbHi porpamu 5-9 knacis, 2017 pik. [Enextp. pecypc]. — pexxum goCTyIy:
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https://mon.gov.ua/ua/osvita/zagalna-serednya-osvita/navchalni-
programi/navchalniprogrami-5-9-klas

5. OunnmaitH O6ubnUOoTEeKa: TOYHbIE Hayku. [EmexTp. pecypc]. — pexum J0CTymy:
https://edulib.com/

6. Pemenue 3aauy no xumuu. [ Enexrp. pecypc]. — pexxuM J0CTyIy:
https://www.youtube.com/playlist?list=PLEL-sAdim5FaGaZFJiQhk86wxcYjpchTw
7. Po3poOku 3 ximii. [Enexrp. pecypc]. — pexxum goctyny:
https://naurok.com.ua/biblioteka/himiya

8. Caiit Bceocsita. [Enekrp. pecypc]. — pexxum goctymy: https://vseosvita.ua/

9. Caiit Ocgita. [EnexTp. pecypc]. — pexxum aoctymy: https://ru.osvita.ua/

10. Ximisa enekrpoHHUM minpydHuk. [ ExexTp. pecypc]. — pexxum qocTymy:
https://sites.google.com/view/allhemi/

11. Ximis 3HO. 3aBmanns 1 nmosicHeHHs Bianosineu. [Emextp. pecypc]. — pexum
nocrymy: https://www.youtube.com/channel/lUCFVUa_VHHmMX0PekyQ6yVcuA

12. Ximisa. EnextpoHHi Bepcii miipyuyHUKIB Uil YUHIB 7-X KiaciB. [Enextp. pecypc]. —
peXKUM JOCTYILY: https://imzo.gov.ua/pidruchniki/elektronni-versiyi-
pidruchnikiv/elektronni-versiyipidruchnikiv-dlya-uchniv-7-h-klasiv-2/himiya-7-klas/
13. Ximisa. EnexTpoHnHi Bepcii miipyuyHuKiB Uil YUHIB 8-X kiaciB. [Enextp. pecypc]. —
pexxum goctymy: https://imzo.gov.ua/elektronni-versiyi-pidruchnikiv-dlya-uchniv-8-
h-klasiv/himiya8-klas/10

14. Ximis. EnextponHi Bepcii miaApyyHUKIB 711 yaHIB 9-X KknaciB. [Enextp. pecype]. —
pEeXKUM JOCTYITY: https://imzo.gov.ua/pidruchniki/elektronni-versiyi-
pidruchnikiv/elektronni-versijipidruchnykiv-dlya-uchniv-9-h-klasiv/himiya-9-klas/
15. Ximis. Enexrponni Bepcii miapyunukiB ais yuHiB 10-x kmacis. [Enextp. pecypc].
— pexuMm goctymy: https://lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/10-klas/21-
khmya-10-klas/

16. Ximisa. EnexrponHi Bepcii miapyuHukiB 1ist yuHiB 11-x kmacis. [Enextp. pecypc].
— pexxuM poctymy: https:/lib.imzo.gov.ua/yelektronn-vers-pdruchnikv/11-klas/20-
khmya-11-klas/
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