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BCTYII

AKTYyaJIbHICTh TeMH AocaigxenHs. CydacHa MATOTOBKA BUHUTEINS XiMil y
BH3 mnpencraBiena 6araTOKOMIIOHEHTHOIO CTYTIEHEBOK CHUCTEMOIO MEAaroriyHol
ocBiTu. BoHna moOynoBaHa Ha OCHOBI B3a€EMO3B’SI3KY PI3HUX BHUJIB AiSNIBHOCTI
CTYJICHTIB, IHTETpallli TCOPETUYHUX 1 IPAKTUUYHHUX 3HAHb 13 YMIHHSIMHU.

VY nockoHaneHHs npodeciiHo-neaaroriyHoil miAroTOBKU CTYJICHTIB € OJHIEI0
3 aKTyaJIbHHX TMpoOJeM METOAWKMA HaBUYaHHS XiMil B yMOBax MOJEpHI3aIli
cydacHOi oOcCBITU. PedopMyBaHHS 3MICTy OCBITU MaHOYTHIX Y4YMUTENIB, IO
BiIOyBa€ETHCS 3apa3, MOTpeOye BUSHAYCHHS OCHOBHUX CKJIAJ0BHX iX MiATOTOBKH SIK
BHCOKOKBaTI(PIKOBAaHUX MEAArOriYHUX MPAILiBHUKIB, PO3POOKH Ta YNPOBAHKEHHS
METOAMKHU (hOpMYyBaHHS y HUX BIAMOBIIHUX 3HaHb, YMiHb Ta HABUYOK. 3 OIJISIY Ha
KOMIIETEHTHICHMM MIOX1[, 110 peam3yeTrbcss y miarotoBni BuuTenB y BH3,
BU3HAYEHO KOMIIETEHTHOCTI, SKHMH HEOOXIJHO OBOJIOJITH CTYJCHTaM IS
3M00YTTS BUMTENBbCHKOI KBami(ikarii. [ gKmo 3aranbHi KOMIETEHTHOCTI (generic
competences, transferable skills) BunMTens po3rIsiHYTI B HayKOBUX JpKepenax
JIOKJIaJHO, TO TMpeaMeTHo-cremanbHi ((paxosi, mpodeciitni) (subject specific
competences) KOMIETEHTHOCTI BUMTENIS XIMii JOCI 1I€ MaJO BUBYCHI.

[Ipodeciiina KOMOETEHTHICTh Y4HTENs XiMmil BU3Ha4YaeThcsi OCBITHBO-
npodeciiiHOo0 MpOorpaMor0 MiAroTOBKU OakanaBpa Hampsamy miaroroBku 6.040101
Ximig*., €auHOr0 BU3HAUYCHHS MPOQeciiiHOT KOMMETEHTHOCTI MO0 MPOBEACHHS
XIMIYHOTO €KCTIEPUMEHTY HE BU3HAYEHO, X0Y EKCIIEPUMEHT € OCHOBHUM 3aCO00M 1
METO/JIOM HaBYaHHS XiMii. SIKIO CTYIEHT TOTyeTbCsl OYyTH BUMTENIEM XIMIii, BiH,
mepir 3a BCe, IOBHHEH OYTH €KCIIEpUMEHTATOpoM. Po3poOka MeToauKu
dbopmyBaHHS TPOodECIHHUX YMiHb YYUTENsl XiMii J1a€ MOKIIUBICTH CTBOPUTH
METOJMYHY MOJIeJIb MOro MIiATOTOBKH J0 TMPOBEICHHS BCIX BHUJAIB HIKUIBHOTO
XIMIYHOTO €KCIIEPUMEHTY SIK OCHOBHOTO METOJIy HaBUaHHS 3 JAHOTO MpEeIMETa.

ExcriepuMmeHT Mae Bak/iMBe 3HAUeHHA B HaBuaHH1 ximii. [IpoOnemi ioro
oprasizaiii Ta IpoBEeAEHHS IiJ] YaC HaBYAJIIbHUX 3aHSTh MPHUIIJIEHO OaraTo yBaru B

mparsgx BugatHux ydeHux-metomuctiB  O. I. AcraxoBa, B. H. Bepxoscrkoro,
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B. 4. BiBtopebkoro, O. A. I'pabeuskoro, [I. M. Kipromkina, K. f. [Tapmenosa,
B. C. ITonocina, JI. A. IIsetkoBa, I. M. UeptkoBa, C.TI'. lllamoBasenka Tta iH.
BuBuenns knacudikariii, 3MicTy, clloco0IB OpraHi3allii Ta METOJAMKH BKJIFOUCHHS B
YPOK XIMIYHOTO €KCIIEPUMEHTY 3/A1MCHIOBAIM BUAATHI YKpaiHCBbKI MeAaroru
H. M. BypuHchbka, JI. I1. Bennuko, A. K. I'paGoBuii, H. H. Yaiiuenko,
O. T'. Spomienko Ta iHIII.

Cucremy BMiHb yunTens ximii po3poOisuu I'. B. Jliciukuw, I1. A. I'mopiozos
ta JI. O. Kazanuera, B. . BiBtopcekuit, I. JI. Ipwkyn, II. I. becnanos,
B. Il. I'apkynoB 1a E. I'. 3n10THIKOB.

3a oCTaHHIM Yac y JOCIIJKEHHSX 13 MEJaroriku Ta METOJMKU BUKJIAIaHHS
HaBYAJIBHUX JUCHUIUIIH mpobiiema npodeciiiHoi cupsiMmoBaHoCTI HaBuanHg y BH3
pO3TIIIHYyTa B TaKUX AaCTEKTaxX: yJOCKOHAJCHHS eKCICPUMEHTAIbHOI Ta
MeToau4yHO1 miaroToBku BuuteniB Ximii (B. B. Apectenko, A. O. benikos,
I1. 1. BacinbeBa, A. K. I'paboBuii, M. A. lllatanoB, O.I. fApomenko Ta iH.);
BUKOPUCTAaHHS CY4aCHUX TE€XHOJIOT1H y BukiaganHi ximii (A. K. AxneOunun, B. @.
Bamrok, JI. I1. Benuuko, A. K. I'pa6osuii, H. A. IIpu6opa, O. I'. SIpomenko # iH.);
CTBOPEHHSI PI3HOMAHITHUX CHEUKYPCIB Ta CHELNPAKTUKYMIB 13 METOJIUKH
HaBYaHHS XiMii (B. B. Apecrenko, O. M. ba6enxo, H. A. Tlpu6opa,
O. C. MakcuMOB Ta 1H.); CTBOpPEHHsS 0araTopiBHEBOI CHUCTEMH Oe3lepepBHOL
nenaroriuynoi ocBitu (C. C. BirBuupka, JI. M. PomanumuHa ta iH.).

AHami3 cy4acHOT IeIaroriyHol MPaKTUKH Ta 3MICTY MPOQeCcitHOT AISITBHOCTI
BUMTENIB XIMil 3acBiJuye, 10 Ha ypokax XiMii B 3arajlbHOOCBITHbOMY
HAaBYAJIBHOMY 3aKjaJl BUKOPUCTAHHS HAaBYAJIBHOIO XIMIYHOTO €KCIIEPUMEHTY
CYTTEBO OOMEXeHe B YCiXx MHoro mposiBax. OCHOBHMMH TIPWUYMHAMH HOTO
HEJIOCTaTHHOI'O BUKOPHUCTAHHS B HABUAJbHO-BUXOBHOMY TMpolieci €: ciadka
MOTHBAIlII Ta BIJICYTHICT, OaXaHHS MOJIOJANX YUYWUTETIB BHUKOPUCTOBYBATH
XIMIYHUN EKCIIEpUMEHT SK TPOBIIHUA METOJ] HABUYAHHS, HEIOCTATHIN piBEHB
XIMIYHHUX Ta MpodeciiiHO-TIeJaroriyHuX 3HaHb;, HEAOCTATHS C(POPMOBAHICTH TXHIX
yMiHb BHUKOHYBaTH HaBYAJbHUN XIMIYHMNA EKCHEPUMEHT; BIIICYTHICTb CHCTEMHU

BMiHb (3aragpHuX (IHTEJIEKTYaJbHUX), EKCIEPUMEHTAIbHUX, METOJIUYHHX)
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OPOBOJAWTHA HABUYAJIbHMHA XIMIYHMM EKCHEPUMEHT 13 YypaxyBaHHSIM HOTo
TUAAKTAYHOI METH, BIKOBHX OCOOJMBOCTEH y4YHIB Ta PIBHSA iX HABYEHOCTI;
HEBIJIMOBIJIHICTh Cy4acHO1 MatepiainbHoi 6a3u BH3, ne BinOyBaeThcsi popMyBaHHS
TaKUX yMiHb Yy MalOyTHIX y4YUTENiB, ¥ OCHAIICHHS XIMIYHUX KaOIHETIB IIKiJI
(ocobuBO niepudepiitHuX).

AHaJIi3 JOCIIKEeHb 1 MyOTiKallii 13 muTadb GopMyBaHHS BMIHb IPOBEICHHS
XIMIYHOTO €KCIIEPUMEHTY BUUTEISIMU J103BOJIMB BUSHAUUTHU HU3KY CYNepeyHocmel
MIXK:

— HEOOXIJHICTIO MOCUJIEHHS MPoQeCciiHOl CIpsMOBAaHOCTI HaBYaHHs y BH3,
MIJITOTOBKA TBOPYMX, aKTUBHUX, MOOUIBHUX, 3JaTHUX O CAMOOCBITH BYHUTENIB 1
HEJIOCTATHIM piBHEM C(HOPMOBAHOCTI X YMiHb MPOBOAUTH HABYAIBHUI XIMIYHHIMA
CKCIICPUMEHT;

— BUMOTaMH JIep>KaBH, SKi BHUCYBAlOThCS JI0 3HaHb Ta BMiHb Y4YHIB, 1
Cy4yaCHHM CTaHOM oOprasizaiii W BHKOPHUCTAHHS XIMIYHOTO €KCIIEPUMEHTY B
MPaKTUI[l HABYAHHS 3arajJbHOOCBITHHROTO HABUAJILHOTO 3aKJIay;

— CTBOPEHHSIM YMOB [Jisi (OpMyBaHHS €JIEMEHTApHOTO MPAKTUYHOTO
JOCBIZly TMPOBEACHHS HABYAJIBHOIO XIMIYHOTO EKCHEPUMEHTY MalOyTHIMU
YUUTEISIMUA Ta HEBIAMOBLAHICTIO (POpM, METO/IIB 1 3aC001B, SIKI BUKOPUCTOBYIOTHCS
B IIPOIIEC] iX HAaBYAJIBHOI TISUTHHOCTI;

— HEOOXIAHICTIO CTBOPEHHS ILIUIICHOI CHCTEMH MpOQeciiiHOi MiArOTOBKH
MalOyTHIX YYHTENIB IO MPOBEACHHS HABYAIBHOIO XIMIYHOIO €KCIEPUMEHTY Ta
HEJIOCTATHICTIO pealtizallii MDKIUCIUIUTIHAPHUX 3B A3KIB XIMIYHOT M METOJIUYHOT
nigroroBku y BH3.

MOXIIMBICTh YCYHEHHsSI BHUSBJIICHHX CYNEpPEYHOCTEH Ta 00 €KTHUBHA
HEOOXIJHICTh  yJOCKOHAJIEHHS ICHYIOYOi METOJuKH (OpMyBaHHA BMiHb
IOPOBEJCHHS HAaBUYaJIbHOIO XIMIYHOTO €KCHEPUMEHTY 3YMOBWJIM BHOIp TeMHU
JTUCEPTAIITHOTO JOCTiKEHHST “dOopMyBaHHsSI BMiHb TPOBEIEHHS XiMi4HOIO
eKCIIEPUMEHTY B IIKOJIi MANOYTHIMM BYUTEISIMA NPUPOAHAYHMX TUCIHILTIH.

3B's130Kk Po0OTH 3 HAYKOBHMH MNporpaMaMu, IUIAaHAMH, TeMaMH.

Jucepraliito BUKOHAHO BIJMOBIAHO JO TEMAaTHYHOrO IJIaHy 1 MpoOJeMaTHKU
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HAYKOBHX JOCIIIKeHb Kadeapu ximii JKUToMUpChKOTo AepKaBHOTO YHIBEPCUTETY
iMmeHi IBana ®panka SK CKIAIOBY AOCHKEHHS “YIOCKOHAJIEHHS 3MICTY Ta
npoliecy BUKIaMaHHs MeToauku xiMmii~ (mpotokon Ne7 Bim 05.02.2006 p.). Temy
JTUCEePTALIfHOTO JOCHTIKEHHS 3aTBEpPKEHO BUYEHOIO pPajoio KUTOMHpPCHKOTrO
Jep:KaBHOTO yHiBepcuteTy iMeHl IBana @panka (mpotokon Ne 5 Bing 24 rpyaHs
2010 p.) Ta y3rojpkeHo B MDKBIIOMYIHN pajil 3 KOOPJMHAIIT HAYKOBUX JOCIIIKCHb
y raiy3i MelaroriYHuX Ta TMCHXOJIOTIYHUX HayK B Ykpaini (mpotoxos Ne3 Bix 29
oepesns 2011 p.).

Meta [0CTiIZKEeHHSA: TEOPETUYHO OOIPYHTYBATH Ta PO3POOUTH METOJIUYHY
MoOzelb (opMyBaHHS BMiHb MaHOYTHIX YYWTEIIB MPOBOJUTH HaBYAJIbHUUN
XIMIYHUHA €KCTIEPUMEHT.

BiamoBigHO 1O METH BU3HAYEHO TaKl 3aBAAaHHSA JTOCTiI:KeHHSA:

1. 3nificHuT  TeOpeTHMYHMM aHami3 mnpobdiiemu (GOPMYBaHHS BMIHb
MPOBE/ICHHS] HABYAJIBLHOTO XIMIYHOTO EKCIEPUMEHTY MaWOyTHIMH BUMTEISAMU Yy
MeIaroriuHii Teopii i MpakTulll, 3’sICYBaTH 3MICT OCHOBHUX MOHATH TOCIIKEHHS.

2. BuszHauuTH CyTHICTH, (DYHKII, OCOOJMBOCTI HABYAJIBHOI'O XIMIYHOTO
eKCIIEPUMEHTY B  3arajJbHOOCBITHROMY HaBUaJbHOMY 3aKjagi Ta HOTO
Kiacuikalliio B HayKOBiH JiTeparypi.

3. BusiButu kpuTtepii, TOKa3HMKH Ta PiBHI C(HOPMOBAHOCTI BMIiHb
MPOBEICHHS HABYAJIBHOIO XIMIYHOTO EKCIEPUMEHTY MalOyTHIMU BUYHUTEISIMHU
OPUPOTHUYMX JUCITUTLTIH.

4. OOrpyHTyBaTH IMENaroriyHi yMOBH, PO3POOUTH Ta €KCIEPUMEHTAIBHO
NEPEeBIPUTH METOIUYHY MOJeiIh (OpMyBaHHS BMiHb IMPOBEACHHS HABYAIHLHOTO
XIMIYHOTO €KCIIEPUMEHTY MalOyTHIMU BUUTETISIMU TTPUPOTHUUMX JUCITUTLTIH.

5. Po3poOuty HaBYANbHO-METOAWYHI Martepiaau Ajis (GOpMyBaHHS BMIHb
MPOBE/ICHHS] HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY (3 TEXHIKA Ta METOJUKH
MPOBENICHHSI IMIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY) ISl CTYACHTIB TPUPOTHHUUNX
(bakyJIbTETIB Ta BUMTEIIB XiMii 3aTaJIbHOOCBITHIX HaBUAJbHUX 3aKJIaiB.

I'inoTe3a gocailzKeHHsI TPYHTY€EThCS Ha MPUMYIIEHHI, 110 BIPOBAIKEHHSA

CKCHCPI/IMCHT&HBHOT MCTOAMKH (I)OpMyBaHHH BMIHb IMPOBCACHHA HaB4YaJIbHOI'O
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XIMIYHOTO €KCIIEpUMEHTY B MpakTUKy HaBuaHHS BH3 chpustume minBUILEHHIO
piBHS c(hOPMOBAHOCTI 3a3HAUCHUX YMIHb.

O0’ektT pocaimkeHHsi: mnpodeciiiHa MIATOTOBKa MaWOYTHIX Y4YWTENIB
IPUPOTHUYHMX JUCIUILIIH 10 MPOBEICHHS HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY
y BUIIIOMY HaBYaJIbHOMY 3aKJai.

IIpeamer pocaigxeHnHsi: 3MicT, (GOpPMH, METOIU, YMOBU (OpMYyBaHHS B
MalOyTHIX YYUTENIB MPUPOJIHUYNX AUCIMILUIIH YMiHb OpraHizailii Ta mMpOoBeICHHS
XIMIYHOTO €KCIEPUMEHTY B 3arajbHOOCBITHBOMY HaBYAJIbHOMY 3aKJIaJl.

Jlns po3B’si3aHHS TOCTaBJIICHMX 3aBJaHb BHUKOPUCTAHO Takli MeTOIU
HOCJHIKeHHSI: meopemuyni — aHall3 HAyKOBOI JIITEpaTypu, BUBYEHHS
HOPMATUBHUX JOKYMEHTIB, MpOrpaM Ta HaBYAJIbHUX TMOCIOHHKIB 13 METOIO
BU3HAUEHHS CYTHOCTI ¥  YTOYHEHHS OCHOBHUX TOHATH  JOCTIIKEHHS;
CUCTEMATHU3alllsl Ta y3araJbHEHHS ICHYIOUMX Kiacu(dikanid yMiHb MPOBOIUTH
HaBYAJIbHUI XIMIYHUT EKCIIEPUMEHT (3araJibHi (1HTEJIeKTyaJbH1),
EKCIIEpUMEHTaJbHI Ta METOAMYHI BMIHHA) Ta HaBYAJIBHOIO  XIMIYHOIO
EKCIIEPUMEHTY (JIEMOHCTpAIliiHUH, J1abopaTOpHUI, PO3YMOBUN Ta 1H.); METOJ
MOJENIIOBaHHS (11  pO3pOOKM MeToAMYHOI Mojem (OpMyBaHHS BMiHb
MPOBE/ICHHS] HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY MaWOyTHIMH BUYUTEIISIMU
OPUPOAHUYMX JTUCHUIUIIH); eMnipuyHi — CIIOCTEPEKEHHs, Oeciiyd, ONMUTyBaHHS,
EKCIIEpTHE OLIHIOBAaHHS, AaHKETYBaHHS CTYAEHTIB, MOJOJMUX YYMTENIB Ta
BUKJIAJIa4yiB 13 METOI BH3HAYEHHS KPUTEPIiB 1 MOKA3HUKIB C(POPMOBAHOCTI BMiHb
IPOBOJUTH HABYAIbHUM XIMIYHUH EKCHEPUMEHT MalOyTHIMU BUYUTEISIMU
MPUPOJHUYUX JUCIUIUIIH; CAMOOIIIHIOBAHHS, B3aEMOOIIIHIOBAHHS CTYACHTIB 331715
BU3HAYCHHS €(PEKTUBHOCTI (POpMyBaHHS BMiHb MPOBOJUTH HABUATHLHUN XIMIYHHIMA
EKCIIEPUMEHT; y3arajlbHeHHsI MeJaroriyHoro JOCBiAy, BUBYEHHS pPE3yJIbTaTIB
HABYaJIbHOI [ISIIBHOCTI (3 METOI0 BCTAHOBIIGHHS pPiBHA C(HOPMOBAHOCTI BMiHBb
YYUTEIB TMPOBOJUTH IIKUTBHUNA XIMIYHUM  €KCIIEPUMEHT); IeJAaroTiuHuil
EKCIIEPUMEHT (JJ1s1 eKCIIEPUMEHTAIbHOI MEepeBIPKU €(PEKTUBHOCTI 3aIIPOIIOHOBAHOL
METOJMYHOI MoJedl (OopMyBaHHS BMiHb MPOBEACHHS HABUYAIBHOTO XIMIYHOTO

EKCIIEPUMEHTY MalOyTHIMU BUUTENISAMH MPUPOJHUYMX TUCHUIUIIH Ta ampoodarii
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HaBYAJIbHO-METOJAMYHUX MaTepialiB); Memoou MamemMamuyHoi CmamucmuKky —
st OOpOOKM OTpUMAaHWX pe3yJbTaTiB, MATBEPKEHHS iX TOCTOBIPHOCTI,
BU3HAYCHHs €()EKTUBHOCTI pO3pOOIICHOT METOIMYHOI MOJIEJl B X011 MPOBEACHOTO
MEaroriyHOro eKCIIEPUMEHTY.

HaykoBa HOBHM3Ha oOjep:KaHMX Pe3yJbTATIiB JOCTiIKEHHS TMOJSITae B
TOMY, 110 y BITYM3HSAHIN TEOpli Ta METOIUII HABYAHHS XIMii:

ynepute, Ha OCHOBI MDKIUCHUIUTIHAPHOTO  MIAXOIY, TEOPETHYHO
OOIPYHTOBAHO Ta E€KCIIEPUMEHTAJIBHO NEPEBIPEHO METOAUKY (POPMYBAHHS BMiHb
IPOBOJUTH HABYAIbHMM XIMIYHUH EKCIEPUMEHT MalOyTHIMU BYUTEISIMHU
OPUPOAHUYMX JUCUUIUIIH Ta MPEACTABICHO ii Yy BUIIISAI METOJUYHOI MOJENI, SIKa
BKJIIOYA€ MOTHBAIlIMHO-IIJILOBHM, 3MICTOBUH, OpraHi3aliiHO-TIpoleCyalbHHM,
PEe3yJAbTaTUBHO-KOPETYIOUM OJIOKM; BU3HAYEHO OCHOBHI CKJIQJIOB1 (MOTHBAILIHY,
3HAaHHEBY, JISUIBHICHY) Tipoliecy (opMmyBaHHA OJIOKIB yMiHb  (3arajibHi
(IHTeNeKTyalbH1), EKCIEePUMEHTAIbHI, METOJWYHI) TPOBEJECHHS HABYAJIHHOTO
XIMIYHOT'O €KCIIEPUMEHTY, KPUTEPIi Ta MOKA3HUKH iX CPOPMOBAHOCTI; BUABICHO Ta
OOTpYHTOBAaHO TEAAroriuHi yMoBU (OpPMYBaHHS TaKUX YyMiHb (YIPOBAIKECHHS
MDKIUCUUIUTIHAPHUX 3B’S3KIB Yy (OpMyBaHHS BMIiHb NPOBEAEHHS HIKIJIBHOTO
HABYAJILHOTO XIMIYHOTO €KCIIEPUMEHTY MaiOyTHIMU BUMTEIISIMU TI1]] YaC HAaBYAHHS
y BH3; ympoBamkeHHs B HaBYAJbHUW TMPOIEC MPHUHIUIY MOETAMHOCTI
dbopMyBaHHS BMIHb MPOBEACHHS JAEMOHCTPAIIMHOIO MIKIIBHOTO HABYAJIBHOTO
XIMIYHOTO €KCIIEPUMEHTY TiJ 9ac BUBUYCHHS HABYAIBHUX JUCIUIUIIH METOANYHOT
nigroroBk 'y BH3; BukopuCTaHHS MOXIMBOCTEH HaBYaIbHUX 3aHATh 13
METOAMYHUX AUCIHUIUTIH s (OpMYyBaHHS MEPBUHHOTO MPOQeciiHOro A0CBimy
MaNOyTHIX YYUTEINIB MPOBOJUTH MIKIIbHUM HABYAJbHUI XIMIUHUN €KCHEPUMEHT;
YIOCKOHAJIEHHS PI3HOMAHITHUX METOIUYHUX (OpPM, METOIB, 3acC00iB, MPUHOMIB
s 3abe3nedeHHss (GOpMyBaHHS BMiHb MaHOYTHIX yYUTENIB MPOBOAMTU
PI3HOMaHITHI IIKUJIbHI HABYAJIbHI XIMIYH1 €KCTIEPUMEHTH );

VOOCKOHAIeHO METOINYHI (popMu, MeToaH, 3acodu, mpuiioMu GopMyBaHHS
BMIHb MTPOBOAMTH HaBYAJIbHI XIMIUHI €KCIIEPUMEHTH Yepe3 BKIIIOUEHHS CTYACHTIB

— MaMOyTHIX YYHUTENIB MNPUPOAHUYMX JUCHUIUIIH y TNPAKTUKOOPIEHTOBAHY
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JUSTTBHICTD 13 Oprasi3ailii, BAKOHAHHS Ta TMOSCHEHHS XIMIYHOTO E€KCIIEPUMEHTY;
METOJUKY BUKOPHUCTAHHS KOMIT IOTEPHUX TEXHOJIOT1H y (pOpMyBaHHI TaKUX YMiHb
y MalOyTHIX YYMTENIB MNPUPOJHUYUX ITUCIMILIIH; KiIacu@iKalilo HaBYaJILHOTO
XIMIYHOTO EKCHEPUMEHTY; CYTHICTb MOHSTH: ~CKJIagoBl (OpMyBaHHA BMiHb
MPOBOJIUTH HABYAIBHUN XIMIYHMM €KCIepUMEHT (MOTHBalliiiHa, 3HAHHEBA Ta
JISJIbHICHA); “HaBYAIIBHUN XIMIYHUM €KCIIEpUMEHT’ (HAyKOBO OpraHi30BaHUMN
METO/I Mi3HAHHS XIMIYHUX SIBUL] YYHSMH, KU (HOpMye X HAYKOBHUU CBITOTJISI,
NpPaKTUYHI BMIHHS 1 HaBUYKHA, PO3BUBAE JIOTIYHE MHUCJICHHS, aKTHUBI3YE
Mi3HaBaJIbHY MAISUIBHICTB, 30yI)Ky€ IHTEpEC 10 BUBYEHHS IMpEAMEeTa Ta CIYrye
criocoOOM TMEpEeBIPKM ICTUHHOCTI HAOYTUX HHUMM 3HaHb Ta BMiHb); ‘“‘BMIHHS
MPOBOJIUTH HABYAJILHUN XIMIYHUNA €KCIIEPUMEHT (CUCTEMa BMiHb OpPraHi30BYBaTH
(K eJeMEHT HAYKOBOTO IMi3HAHHS), BUKOHYBATH (peajli30ByBaTH Ha MPaKTHII) Ta
MOSICHIOBATH (BKJIIOYATH B HABYAIBHUH MPOIEC) XIMIYHUMA €KCIEPUMEHT YUHSIM);

Habynmu nooanvbuio2o po3eumky CUcTeMa MpOoQeciiHOl  MiAITOTOBKU
MalOyTHIX YYWTENIB JO MPOBEJCHHS HABUYAIBHOIO XIMIYHOIO EKCHEPUMEHTY
[UIIXOM OOTPYHTYBaHHS Ta po3poOKH 3MicTy, (hOpM, METOIIB Ta 3aCO0IB HABYAHHS
HOPMATUBHUX AUCHUIUIIH ‘‘TexHika MIKUJIBHOIO XIMIYHOTO EKCIIEpUMEHTY  Ta
“MeToIMKa HaBYaHHS XiMii’; YIPOBAHKEHHS CUCTEMHOTO, MIKIUCIUILTIHAPHOTO,
OCOOMCTICHO 30pI€EHTOBAHOTO, iSIBHICHOTO MIiAXOAIB /10 (OpPMyBaHHS BMiHb
MPOBEICHHS XIMIYHOTO EKCHEPUMEHTY MalOyTHIMH BUMTEISIMH MNPUPOIHUYHX
JIUCIIATUIIH.

IIpakTyHe 3HAYEHHH OJEPKAHMX pPe3yJbTaTiB JAUCEPTANIl MOJArae B
pO3pO0JICHHI Ta HAayKOBOMY OOIPYHTYBaHHI METOJMYHOI Mojeli (opMyBaHHS
BMiHb TIPOBOJUTH HABUAJHHUN XIMIYHUN E€KCIEPUMEHT MAWOYTHIMH BUYUTEISIMU
MPUPOJHUYMX JUCIMILIIH, YIIPOBAHKCHHI y MpakTUKy HaB4aHHS BH3 Meromukun
dbopMyBaHHS BMiHb MPOBOJUTH XIMIYHHM EKCIEPUMEHT y IIKOJI MaWOyTHIMH
BUUTEISIMU ~ TIPUPOJHUYMX  JUCIUIUIIH, KA TMPEACTABICHa  HABYAIBHO-
METOJAMYHUMH PEKOMEHJALISIMU JJi1 JTA0OpAaTOPHUX 3aHATh 13 HOPMATUBHUX
HaBYAJIbHUX JUCHMIUIIH “TexHiKa [IKUIBHOTO XIMIYHOTO €KCIepUMEHTY

“MeTroauka HaBYaHHS XiMii~, €JIEMEHTIB MPOTrpaM HaBYAIBHUX Ta BUPOOHUUYUX
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MPaKTUK CTyACHTIB HampsMmy miarotoBku 6.040101 Ximis* (cmeriamizamis
bionoris*, ITndpopmaruka*) ta 6.040102 biomoris™ (cremiamizaris Ximis™), 6710kiB
EKCTICPUMEHTAJIbHUX 3aBJIaHb 13 XIMIYHMX JUCIMIUIIH, METOAUKA HaBYAHHS XIMIii,
3aBJlaHb 1 BIIPAB JIJIsl CAMOCTIIHOI Ta 1HANBIIyaIbHOT pOOOTH.

Metoanunuii 10poOOK MOKe OyTH peai3oBaHuil y TpoQeciiHii MiAroTOBIN
MaOyTHIX YYHUTENIB TPUPOJHUYUX JUCHUIUIIH i1 (QOpMyBaHHS BMiHb
MIPOBEICHHS] HUMHU HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

ExcnepumentanbHa 06a3a jaociigzkeHHsi. JlociigHO-eKCIIepUMEHTaIbHA
poOoTa 3a1iicHIOBanach y JKUTOMUPCHKOMY JI€pKAaBHOMY YHIBEPCHUTETI iMeHI1 [BaHa
O®panka (goBigka Ne 386/1 Big 16.12.2015 p.), MeniTononsCbKkoMy Jep>KaBHOMY
nejarorivHoMy yHiBepcuteTi imeH1 borgana Xmensautpkoro (nosigka Ne 06/2682
Bix 27.11.2015 p.), [lonTaBchkOMY HAaI[IOHAJIBHOMY I€1aroriYyHOMY YHIBEPCUTETI
imeni B. TI. Koponenka (moBimka Ne 4836/01-55/25 Big 15.12.2015p.),
UepkacbkoMy HaIllOHAJILHOMY YyHIBepcuteTi iMeHi bormana XwmenbHUIBKOTO
(moBigka Ne374/03 Big 02.12. 2015 p.).

OcobucTHii BHecok 3100yBava. Y cninbHUX cTarTax 13 O. E. MamieBcbkum
aBTOPY HAJEKUThH: OINUC TIOCTAHOBKM JIEMOHCTPAIIHHOTO EKCIEPUMEHTY, IO
JIOBOJIUTh HE3MIHHICTH Macu PEYOBHHM ITiJl YaC OKMCHEHHS MITHOTO TOPOIIKY B
3aKPUTIN PETOPTI UM KPYIIIOJOHHIHM K0101 (“MDKIIpeaAMETHI 3B’ SI3KH B TeMi ‘“3aKOH
30epekeHHs] Macu’); BIAOIp Ta OMUC MPOBEACHHS €KCIepuMEeHTy “‘BusiBieHHs B
nobpuBax HitpaTHuX ¢opMm Hitporeny” Ta aeMoHCTpailii, sika XapaKTepusye
ocoOiMBi BiacTUBOCTI HiTpatiB (“CamocTiiiHa poOoTa Y4HIB Mij] 4Yac BUBYEHHS
HITpaTiB”); po3po0Ka CUCTEMH 3aXO/I1B, CIPSIMOBAHUX Ha 3aJIy4€HHS CTYACHTIB JI0
aKTUBHOI ¥ TBOPYOi €KCIIEPUMEHTAILHO-METOIUYHOI JiSILHOCTI Ta MepeBipKa ix
epekTUBHOCTI HUISIXOM aHkeTyBaHHs (“TliaBuniyBatu piBeHb METOIUYHOT
MIATOTOBKM ~ ManOyTHiX  BumtenmiB  ximii’); 13 O. E. MarieBcbkum  Ta
O. B. Mix"iokoMm — Bim0ip, ONUC Ta TEpeBIipKa MAOCTIIAIB IS JOBEICHHS
HE3MIHHOCTI Macu MiJ 4yac XiMIiuHMX peakiiil (“lociipkeHHs I JTOBEIACHHS

HE3MIHHOCTI Macu PEUYOBUHH).



11

Anpo0anisi pe3yJbTaTiB JOCJTIXKeHHs1 3/1HCHIOBajIacss Ha HayKOBO-
MPAKTUYHUX KOH(PEPEHIisX, cepem SAKuX mixcHapooui: «XIV KapummHChKi
yutanHs» (Ilonrasa, 2007); «CyyacHa negarorika: Teopisi, METOJIMKa, MPaKTHKa»
(Xmempautpkuid, 2015); «CydacHa cucTemMa OCBITH 1 BHUXOBAHHS: JOCBIJ
MUHYJIOTO — morjisan y MaoytHe» (Kuie, 2015); «Kito4oBi nuTaHHS HAyKOBHUX
nociipkeHb y cdepi memaroriku Tta mcuxosorii y XXI cr.» (JIsBiB, 2016);
«I[lepcrieKTUBHBIC HAMpaBICHUS PAa3BUTHS COBPEMEHHBIX TMEAArOTHYeCKUuX H
ncuxojiornueckux Hayk» (XapkiB, 2016); eceykpaincoxi: «XiMi4HI HayKu 1
cyuyacHicTb» (IlonraBa, 1999), «Teopis 1 mpakTMka NpogeciiHOl MIATOTOBKH
(daxiBLUIB y KOHTEKCTI 3arajJlbHOEBPONEHCHKUX IHTErpalliiHUX MPOLIECIB»
(Kutomup, 2016), pecionanvni: «Kutomupchbki XiMmiuni uyuta"Hsy (QKutomwp,
2008, 2016). OcHOBHI MOJIOKEHHS Ta PE3yJbTaTH JOCHIIKEHHS 0OTOBOPIOBAIMCS
Ha 3acClJaHHSAX Ta METOJUYHUX ceMiHapax kadeapu Ximii JKUTOMHPCHKOTO
JIep>KaBHOTO YHIBepcUTeTy iMeH1 [Bana ®dpanka.

Iyoaikanii.  OCHOBHI ~ TEOpPETHYHI  TMOJOXKEHHS 1  pe3ylbTaTH
JUCEPTAIITHOTO MTOCTIPKeHHsI BUCBITIEHO B 16 myOmikamisix (12 ogHOOCIOHMX),
cepenl SKHX S5 ONyOJIKOBAaHO Yy HAyKOBUX (axoBUX BUAAHHSAX YKpaiHH 3
nejaroriyHuX Hayk; | — y BUAaHHI YKpaiHu, sIKe BKJIIOYEHE J0 MIKHAPOIHUX
HAyKOMETpUYHUX 0a3, | — y 3aKOpJOHHOMY MEpPIOAUYHOMY BHUAAHHI; 9 Te3 y
30IpHUKaX MarepiaiaiB HAyKOBO-MPAKTUUHUX KOH(EPEHLIH.

CTpykrypa Ta ob6car gucepramii. PoboTta ckiagaeTscs 13 BCTYIy, TPhOX
pO3IIUIIB, BHUCHOBKIB JO KOXHOTO 3 HHUX, 3arajlbHUX BHUCHOBKIB, CITUCKY
BUKOpUcTaHux mkepen (337 nHaiimeHyBaHb Ha 37 cTOpiHKax) 1 25 J0JaTKiB.
[ToBuuii o6csr aumcepramii — 308 crtopiHok. OCHOBHHMM TEKCT JaucepTarii
BUKIaneHuid Ha 194 cropinkax pykomnucy. PobGorta mictute 42 Tabnumi ta 16

PHUCYHKIB.
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PO3JILT 1
TEOPETUYHI OCHOBY ®OPMYBAHHS BMIHb ITPOBE JEHHS
XIMIYHOT'O EKCHEPUMEHTY MAMBYTHIMH BUNTEJISIMUA

1.1. ®opmyBaHHSA B CTY/I€HTIB YMiHb NPOBEACHHS XiMiYHOI0
eKCIePUMEHTY SIK MeIaroriyia mpoodjaema

[Ipoiec ¢dopmyBaHHS BMIHb TIPOBEICHHS XIMIYHOTO EKCIEPHUMEHTY
BUCTYIIA€ METOI0 MPOGEeCIHHOrO HaBUAHHS, KPUTEPIEM T'OTOBHOCTI 10 BUKOHAHHS
MaiOyTHBOI MpodeciiiHol AisbHOCTI. POpMYBaHHS BMIHb B11I0YBA€ThCS TIIBKH B
JUSTIBHOCTI, NIJISIXOM BHKOHAHHS BIpaB Ta TpeHyBaHb. CdopmoBaHi B mpolect
HABYAHHS BMIHHS ITPOBOJUTH XIMIYHUN €KCIIEPUMEHT 3a3HAIOTh yJIOCKOHAJICHHS B
X0l BUPOOHMYOI NpakTUku. llonanmpiie BUKOpUCTaHHS C(POPMOBAHUX YMIHb Y
npodeciiiHiii mpakTuili, TpU 3A1IACHEHHI TPYAOBOI MiSUIBHOCTI, CTa€ MIAIPYHTIM
1151 hOpMyBaHHSI MalCTEPHOCTI (DaxiBIIs.

3a BucnosieHHsM K. K. [TnaroHoBa, MaiicTepHICTh BUCTYIIA€ BUILIM PIBHEM
chopMOBaHOCTI TIPOoGeCIHHNX yMiHb, OaXXKaHOK METOI IMPOoQeCIHHOro HaBYAHHS.
BoHa BupakaeThcs B MIBUIKOMY, YITKOMY, TOYHOMY Ta TBOPYOMY BHKOHAaHHI
npodeciinoi misibHOCTI [209; 210].

Takum ywmHOM, (OpMyBaHHS BMIHb CTYJEHTIB MPOBOJUTH HaBUYaJbHUUN
XIMIYHUH €KCHEPUMEHT BHUCTYIA€ METO, 3aCO00M Ta PE3yJNbTaTOM IiATOTOBKHU
MalOyTHIX YUYWTENIB TPUPOAHUYMX JUCIHUIUIIH 70 BHUKOHAHHS MPoQeciiHOl
TiSUTBHOCTI, €  3amopykor  (GOpMyBaHHS  €KCIIEPUMEHTaIbHO-METOINIHOI
MaMCTEPHOCTI.

3yNMUHUMOCS Ha XapaKTEPUCTHUIl TMOHATTA «XIMIYHHN EKCIEPUMEHT», SKa
nojaHa B METOJIMYHIN JIITepaTypi.

XiMisl — eKCIIePUMEHTAIBPHO-TEOpETUYHA HayKa. ToMy B MpOIECi BUBUYCHHS
XIMIYHMX JUCHUIUIIH €KCIEPUMEHT BUKOHYE POJIb 1 METOAY Mi3HaHHS, 1 3ac00y
HAaBYaHHS, TOMY BIJIrpae y IIJATOTOBIIl MalOyTHBROIO BUHWTENS HaJI3BUYAWHO

BaxuuBy ponb. Tak H. H. Yaituenko 3a3Haudae, 1mo «3a JONOMOIOI0 XIMIYHOTO
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eKCIIEPUMEHTY BCTAHOBJIIOETHCS B3a€MO3B’SI30K MK TEOpi€lo 1 (haKTaMH B PI3HUX
noeaHaHHAX» [299, c. 64].

Ha nymky M. I'yceiixanoBa ta O. PagxaboBa, «eKCIEPUMEHT — 11€ HAyKOBO
MOCTaBJICHUI JIOCTiM, 32 JIOTIOMOTOI0 SIKOTO 00’€KT ab0 BIATBOPIOETHCS MITYYHO,
a00 CTaBUTHCS B YMOBH, 110 TOYHO BPaxoBYIOThCs» [126, c. 26].

VY cBoix pobotax K. A. [TapmenoB [203] BU3HAUa€e XiIMIYHUI €KCIEPUMEHT
SK METOJ IMi3HAHHS, B XOJMi SIKOTO JOCHITHUK 3MIHIOE YMOBH CIIOCTEPEIKCHHSI,
KOMOIHy€e 1X, YpI3HOMaHITHIOE 3acO0M 3 METOI BCTaHOBJICHHS IPUYUHHUX
3B’SI3KIB MDK IITYYHO CTBOPEHHMMHM YMOBAMH Ta 3MIHAMH JI0 SIKMX BOHHU
TIPU3BOISATH.

Tax B.H.BepxoBcbkuii 3a3Hauae, 10 XIMIYHUHA  €KCIIEPUMEHT  —
«HAMBAXXJIMBIIIMKM LUISIX 3A1MCHEHHS 3B 3Ky TEOpli 3 MPAKTUKOIO MPHU BUBYEHHI
XiMii, HUISIX TEPEeTBOPEHHS 3HaHb y TNepexkoHaHHs. [IpaBUibHO MOCTaBIECHUIN
EKCIIEPUMEHT 1 YiTKI BUCHOBKHU 3 HHOT'O — BXJIUBHH 3aci0 (hOpMyBaHHS HAYKOBOTO
CBITOIJISITY YUYHIB Y ITPOIIECI 3aCBOEHHS OCHOB XIMIYHOI HAyKu» [65, c. 5-6].

3acTocyBaHHA €KCIEPUMEHTY B HaBUaHHI XiMil TEPETBOPIOE HOro 3
HAayKOBOTO Ha HaBYalbHUW. JliTepaTypHi JpKepena 3acBIIUYIOThb, IO BYEHI-
METOJMCTH MalOTh Pi3HI MOTISAN Ha BUSHAUCHHS TOHATTS «HAaBYAJbHUM XIMIUYHUN
excriepuMeHT». [lopsin 13 HUM, B HAYKOBO-METOJIUYHIN JIITEpaTypl 3yCTPIYAETHCS
MOHSATTS «IIKUTbHUN XIMIYHUN €KCTIEPUMEHT).

3a  BucnosineHHsM K. f. [lapmMeHoBa  «HaBYaJbHHUM  E€KCIEPUMEHT,
0e3yMOBHO, Ma€ CIIJIbHE KOPIHHS 3 HAYKOBHUM CKCIIEPUMEHTOM, CaMe€ B IIbOMY
nepil 3a BCE 1 MOJSAra€ MOro IIHHICTh... 3 JOMOMOTOK EKCIEPUMEHTY Y4HI
OTPUMYIOTH KOHKPETHI, a He ¢opManbHl 3HAHHSA TMPO PEYOBHMHH Ta IiX
nepeTrBopeHHs» [203, c. 34].

Sk cBoepiHE BUKOPUCTaHHS  E€KCMEPUMEHTAIBHOTO  METOAY, IO
3aCTOCOBYETHhCSI B HAyIll JUIS BHUBYEHHS CYTHOCTI TIPOIECiB 1 yMOB iX
MIPOXOJIKEHHS, PO3KPUTTS 3aKOHOMIPHHUX 3B’SI3KiB 1 BIAHOIIEHh MIXK PEUOBHUHAMU

BU3Havyae HaBuanpHuii ekcnepumeHt C. I'. lllamoBanenko. «EkcnepuMeHT €



14
OJTHOYACHO 1 CITOCOOOM 100yBaHHS 3HaHb, 1 BUIOM MPAKTUKH, 10 MIATBEPIKYE iX
icturHIcTE» [305, c. 282].

Hapuanpauit ximiunuii  excriepuMeHT H. M. BypuHcbka BU3HaAYae sK
«BIATBOPEHHA HA YpOKax 3a JIOMOMOTOI0 XIMIYHHUX pPEaKTHBIB, MaTepiaiis,
CIEIIAJIBHOTO TOCYAY 1 MPHIAJIIB XIMIYHUX SBHII B YMOBax, HAHOUIBII 3pyUHUX
JUIs iX BUBUEHH» [49, ¢. 102].

XiMIYHUHM €KCTIEPUMEHT Ha ypOIll BUCTYIIA€ BAXKIMBOIO YMOBOIO aKTHBI3allli
Mi3HaBaJIbHOI MISUIBHOCTI Y4YHIB, (DOPMYBaHHS HAYyKOBOTO CBITOTJIAY, CTIMKOTO
IHTEpECY /10 BUBYEHHS XIMIi, @ TAKOXK YABJIEHb IIPO 3aCTOCYBaHHS XIMIYHUX 3HaHb
B IIPAKTHYHIN TiSUTBHOCTI Ta XUTTI Jroauau [185].

XIMIYHUM €KCIEPUMEHT Yy HaBuaHHIi, 3a ciioBamu . M. UepHOOENbChKOI,
«103BOJIAE€ ONIKYe O3HAHOMHUTH YYHIB HE JIMIIE 3 CAMUMH SIBHILAMH, aje u 3
MeTojaMu XiMiaHoi Hayku» [300, c. 74].

Y cBoix pob6orax A.K.I'paGoBuii BHU3HAUMB WIKUIBHUN XIMIYHHMA
eKCIIEPUMEHT SIK IIOYaTKOBE JKEPENIO 3HaHb, IO TOB’SA3Y€ TEOPII0 3 MPAKTUKOIO,
JIOBOJIUTH  MPABUJIIBHICTh TEOPETHYHUX TIOJIOKEHb, CHpuse (HOpPMYyBaHHIO
MPaKTUYHUX YMIHb 1 HABUYOK, PO3BUTKY, BJIOCKOHAJIEHHIO 1 3aKPIIUICHHIO 3HAHb»
[186, c. 141].

BiamiTuB 3nadenHs mkiibHOTO ekcriepuMenty JI. O. [[BerkoB. «llIkinbHmit
eKCIIEPUMEHT OJIHOYACHO [1a€ YSBIEHHS PO METOAM CaMOi HAyKH 1 BHCTYIAeE
OJTHUM 13 3aC001B (1HKOJIM TOBOPATH - METO/IIB) HABYAHHS 11 OCHOBam» [296, ¢. 9].

3HaueHHS WIKUTBHOTO YYHIBCHKOTO EKCIIEPUMEHTY, 3a BHCIIOBIIOBAHHSIM
®. ®. boeuko [45], nonArae y ToMmy, 1m0 BiH (OPMYy€e€ HAYKOBHM CBITOTJIA,
pPO3BUBAE JIOTIYHE MUCJICHHS, MPAKTUYHI BMIHHS Ta HABUYKH, CTUMYJIIIOE 1HTEpEC
710 BUBYEHHS X1MIi, CIIpHsIE OpiEHTAIII] HA XIMI4HI podecii.

bepyun 1o yBaru morisiau HayKOBIIIB MO0 XIMIYHOTO €KCTIEPUMEHTY, STKHM

BUKOPHCTOBYETHCA 3 HaBUAJIbHOIO METOI0 HAa YpOKax XiMii y 3arajJbHOOCBITHBOMY

HAaBYAJIbHOMY 3aKJiaji, B JOCIIDKEHHI OyJIeMO PO3yMITU HAGUAIbHUN XiMIYHULL

eKcnepuMenm SIK HAayKOBO OPTaHI30BaHWUN METON TI3HAHHS XIMIYHUX SIBHUII]

YYHSIMH, KN QopMye iX HAyKOBUH CBITOTJIS, MPAKTUYHI BMIHHS ¥ HaBUYKH,
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PO3BUBAE JIOT1YHE MUCIICHHS, aKTHUBI3y€ MI3HABAJIbHY NIsUTbHICTB, 30Y/KY€ 1HTEpec
710 BUBYEHHS MPEAMETA Ta CIYT'y€e CIOCOOOM MEPEBIPKH ICTUHHOCTI HAOyTHUX HUMHU
3HaHb Ta BMiHb. HaBuanbHUN XIMIYHUH EKCHEPUMEHT YacTO Ha3UBaIOTh
MIKUTEHUAM, II0 HE 3MIHIOE 3MICT TIOHSTTS, aJie 3BY)KY€E€ WOTO BIIMOBIIHO J0 MICIIS
nposeaeHHs (y mkoui, 3H3).

Jlns toro, mo6 MaiOyTHIM a00 MOJIOAWM YYUTEIb MIT MOBHOI MIPOIO
BUKOPHCTOBYBaTH y CBOiM MiSUIBHOCTI HAaBYAJIbHUN XIMIYHUN EKCHEPUMEHT, SIK
MPOBIIHUIM METO/ HaBYaHHS, HOMY CIIiJI OBOJIOJITH IIJIOI0 HU3KOI BMiHb. AJIKe
BUMTEIb Ha YpOIl IMOBUHEH HE JMIIE TEXHIYHO TPaMOTHO OpraHizyBaTh Ta
BUKOHATH XIMIYHUH EKCIEPUMEHT, BIH MOBHHEH BKJIIOYMTHA HOTO B HABYAIBHUI
OpOLEC, NOSICHUTH YYHSIM M IHTEpPHpETyBaTH OTPUMaHi EKCIIEPUMEHTAIbHI
pe3yNbTaTH BIJANOBIIHO 1O METU Horo mpoBeneHHs. OTxe, GopMyBaHHS BMIHb
OPOBOAUTH XIMIYHUNA EKCIIEPUMEHT Yy IIKOJI IIOCTa€ OCHOBHOIO CKJIaJI0OBOIO
npodeciiiHO - MPAKTUYHOI MIJTOTOBKM MalOyTHHOTO BUMTENS, a C(HOPMOBAHICTh
TaKUX yMIHb CIYI'ye KpUTEpIEM TIATOTOBKM HWOro Ao poOOTH B
3arajJbHOOCBITHROMY HAaBUAJILHOMY 3aKJIai.

Po3riasiHeMo NOHATTS, JOTUYHI O XIMIYHOTO €KCIIEPUMEHTY.

[IoHATTS «BMIHHS» € KIIOUOBUM JUIS HALIOro JOCHIIPKEHHS, TOMY
MIPOBEJICHUN aHalli3 HayKoBoi Jiteparypu [46; 78; 80; 159; 160; 167; 177; 180;
209; 236; 257; 294] naB MOXJIMBICTh BU3HAYUTH MOTO OCHOBHI XapaKTEPUCTUKHU Ta
B3a€MO3B 30K 13 MOHATTAM «HABHUKA.

TpanguiiitHa Touka 30py Ha B3a€MO3B’S30K YMiHb Ta HAaBUYOK IOJISTAE y
TOMY, II0 HaBUYKa BBA)KAETHCS aBTOMATH30BAHMM YMIHHSM, BOHa ()OPMYETHCS Y
mpoiieci TPEHYBaHHS TIiJ] KOHTPOJEM HacTaBHUKA. T0OTO 3acBO€HI 3HAHHS
BUKOPUCTOBYIOTBCS Ha TNpPakTUlll, (QOopMyrodd 0OpU IbOMY BMIHHS, SKI 3a
0aratopa3zoBOro MOBTOPEHHS MEPETBOPIOIOTHCS B HaBW4KH [159; 180; 257].

Jpyruil maxig 10 BU3HAYEHHS KIIOUOBHUX TOHSTH HAIIOTO JOCITIKCHHS
MOJISITa€ Y PO3YMIHHI BMiHb SIK CYKYITHOCTI J€KUIbKOX HABUUOK BUKOHAHHS M1, sIKi
MOETHYIOThCS 31 3HaHHAMU. T00TO (popMyBaHHSA BMiHB BiJOYBA€ThCS Ha OCHOBI

HaAKOIIMYCHUX 3HAHb Ta C(bOpMOBaHI/IX paHiuIe HaBH4YO0K.
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Ha nymxy €. O.MinepsiHa, «BMIHHS BH3HAUa€ThCS $K 3aCHOBaHA Ha
3HAHHSIX 1 HABUYKAX 3JAaTHICTh JIIOJWHU YCITIIHO JOCATATH CBIAOMO BHU3HAYCHOI
METH JIISUTPHOCTI B 3MIHHUX YMOBax ii poxojukeHHs» [177, c. 61].

Y NOCUXONOTIYHOMY CIIOBHHUKY-JIOBITHUKY TIOJA€THCS TaKe BU3HAYCHHS
MOHATTS: «YMIHHS — 1I€ 3aCHOBaHA HAa 3HAHHIX 1 HABUYKAX TOTOBHICTH JIOJUHU
YCHIIIHO BUKOHYBAaTHU MEBHY JISUTbHICTb. YMiHHS € OCHOBOIO
MaKcTepHOCTI ocobucTocti» [236, ¢. 157].

B ykpaincekomy mneparoriusoMmy ciioBHuky C. VY. ['oHuapeHKO BU3HAuYUB
YMIHHSA SIK «3JaTHICTh HAJIEXKHO BUKOHYBATH MEBHI Ali, 3aCHOBaHY Ha JOLIJIbHOMY
BUKOPUCTaHHI JIIOAWHOK HaOyTHMX 3HaHb 1 HaBUYOK. YMIHHS Mependoaydae
BUKOPUCTaHHS paHillle Ha0yToro JOCBily, NEBHUX 3HaHb. BUBUEHHS KOXHOTO
HABYaJIbHOIO MPEIMETa, BAKOHAHHS BIPAB 1 CAMOCTIMHUX POOIT BUPOOJII€ B yUHIB
yMiHHSA 3acTocoByBaTu 3HaHHs» [101, c. 338].

Tax JI. M. KupromikiH BHU3Ha4a€ «BMIHHS SK TOTOBHICTh (3/1aTHICTb)
JOIIJILHO BUKOHYBATH PO3yMOBI a00 (Ghi3uyHI1 A1i 3a MIHJIUBUX yYMOBY [155, c. 85].

I1. O. I'mopio30B BUCIOBHB JyMKYy, IO «B pe3yJbTaTi BHUKOPUCTAHHS
OTPUMaHUX paHillle 3HaHb, MPABWIBHOTO Ta YCBIJIOMJIEHOIO BUKOHAHHS BCI€l
CYKYITHOCTI Jifi y TIeBHIA IMOCIIJOBHOCTI yuyeHb HaOyBae BMiHHS. Taki BMIHHS €
KOMIUIEKCOM HAaBWYOK Y IMO€HAHHI 31 3HAHHSAMH 1 HE MOXYTh OyTH JOBEJICHI JI0
aBTOMaru3allii. Y TakoMy BHUIIQJIKy O aBTOMAaTH3allii JOBOJASTHCSA PI3HOMAHITHI
i, 3 KOTPUX CKJIaIal0ThCsl HABUYKH, K1 YTBOPIOIOTH YMiHH» [98 , C. 7]

3a BucnosieHHsM C. O. [IycToBIT, «yMiHHSI — 1€ 3aCBO€HI Ta MEPETBOPEHI
Ha OCOOMCTI 3M00YTKHM y4YHS CHOCOOM BUKOHAHHS Mdil. AJpKe BMIHHS MarOTh
NOJBIMHY MpHUPOAY: YMIHHSA (OpPMYIOTbCS B [ISJIBHOCTI My TOM ke yac
MPOSIBIISAIOTH ce0€ K 3/JaTHICTh JIIOJIMHU 0 HIJIECHPIMOBAHOI AisIbHOCTI» [243, c.
8].

Jlis BU3HAUEHHS 3MICTY MOHATh «YMIHHSD Ta «HABUYKa» HEOOXIAHUM €
TpaKkTyBaHHS 3HAYEHHS TAKUX MOHATD, K JIisl, Oneparlisi, AisUIbHICTb.

Hiss — mporiec B3aeMoil 3 OyIb-SIKUM TIPEIMETOM, Y KOTPOMY JOCSTAEThCS

NeBHa, MOMepeaHbO BHU3HaueHa, Mmera [196; 242; 257]. Jlis moxe OyTu sK


http://www.psyh.kiev.ua/%D0%94%D1%96%D1%8F%D0%BB%D1%8C%D0%BD%D1%96%D1%81%D1%82%D1%8C
http://www.psyh.kiev.ua/%D0%9E%D1%81%D0%BE%D0%B1%D0%B8%D1%81%D1%82%D1%96%D1%81%D1%82%D1%8C
http://www.psyh.kiev.ua/%D0%9F%D1%80%D0%B8%D1%85%D0%BE%D0%B4%D1%8C%D0%BA%D0%BE_%D0%AE.%D0%9E.,_%D0%AE%D1%80%D1%87%D0%B5%D0%BD%D0%BA%D0%BE_%D0%92.%D0%86._%D0%9F%D1%81%D0%B8%D1%85%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%87%D0%BD%D0%B8%D0%B9_%D1%81%D0%BB%D0%BE%D0%B2%D0%BD%D0%B8%D0%BA-%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%B8%D0%BA_(%D0%BD%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%BF%D0%BE%D1%81%D1%96%D0%B1%D0%BD%D0%B8%D0%BA)
http://lib.mgppu.ru/OpacUnicode/index.php?url=/auteurs/view/4890/source:default
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P21DBN=REF&S21STN=1&S21REF=10&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=A=&S21COLORTERMS=1&S21STR=%D0%A1%D0%BA%D1%80%D0%B8%D0%BF%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%9E$
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30BHIIIHBOIO (BUPAXKATUCS 3 JOMOMOTOI0 pPYyXiB Ta OpraHiB 4YyTTs), TaK 1
BHYTPIIIHHOIO (BUKOHYBATUCS TUTBKH PO3yMoBo) [57; 207; 257]. Peamizamis mii
MIPU3BOJIUTH 10 BUKOHAHHS MIEBHOTO 3aBAaHHs [254].

[lin Qdiero MM  po3ymMieMO TIPOIEC JOCSATHEHHS IIOCTaBJICHOI METH,
pe3ynbTaTy, eJ1eMEHTapHy CKIAJ0BY JTiSTIbHOCTI.

[ToHATTS «omepalis» BU3HAYAETHCS B ICUXOJIOTO-TIEIAroT14HIN JiTepaTypi
K CKJIagoBa Jii, croci6 i BukoHaHHs [254; 257], mis, BiaipBaHa BiJ KOHKPETHUX
ymoB [207, c. 174 - 175]. Oneparttis GpopmMyeTbest sIK MIANOPSIKOBaHA BU3HAUCHIN
METI i, SKa 3 YacoM MOJXKE CTaTH YacTHMHOI OUIBII CKIaJHOI i,
NEPETBOPIOIOYUCH Ha criociO ii BUKOHaHHS, TOOTO oneparito [280].

Y HamioMy JOCHDKEHHI MM OyleMO pO3YMITH onepauyito K
TpaHcopMOBaHy B pe3yibTaTl aBTOMAaTH3allli 110, sKa cTajla CcHocoOoM ii
BUKOHAHHS B MEBHUX ymoBax. Omepailii € pe3ysJbTaToM HaBYaHHS, OBOJIOAIHHS
CYCIJIbHOBUPOOJIEHUMHU CIIOCO0aMH JTIH.

CykymHICTb J11i Ta onepauiid CKiIaaae MisIbHICTb. BUSHUMU BUCIOBIIIOETHCS
JTyMKa, 10 AiSUIbHICTP — 1€ CBiJIOMa aKTHUBHICTBH JIIOJIMHU, JTUHAMIYHA CHCTEMa
B3a€MO/IIT JIFOJAMHM 31 CBITOM, SIKA BHUPAXAEThCS CUCTEMOIO Aii, COPIMOBAaHUX Ha
JIocsarHeHHs Bu3HadyeHoi metH [171; 200; 254; 257].

[Tix MOHATTAM «QifAbHiCHIbY» Y NOCTIIHKEHH] OYJIEMO PO3YMITH CUCTEMY i
Ta omneparii, aKi mianopsIKOoBaH1 MOCTABJICHIN MeETI.

Takum ymHOM, Yy HOCHIDKEHHI MU OyAeMO OOTPUMYBATHCS AYMKH, IO
6MIHHA — 1l 3aCHOBaHA Ha 3HAHHSAX Ta HAaBUYKAX BUKOHYBATH il CBigOoMa
3MAaTHICTh JIFOJAWMHU O JIsUIBHOCTI B 3MiIHHUX ymoBax. [lin Hasuukow wmu
pPO3yMi€EMO aBTOMAaTH30BaHY JIi10, III0 BUHUKAE B XOJI TPEHYBAHb 1 peani3yeTbcs B
TISUTBHOCTI.

CtBopeHHss MeToauku  (OpPMYBaHHS BMiHb TPOBOJIWUTH  XIMIYHUHN
EKCIIEPUMEHT  MalOyTHIMH  BUMTENSIMA  BHMAarae ix kimacudikamii  Ta
XapaKTEPUCTUKH 3MICTY KOKHOI TPYIIH.

dopMyBaHHS BMIHb YYHUTEIIB XiMil BiIOyBAETHCS BIMOBITHO 0 JEP>KaBHUX

BUMOT, sKi BU3Ha4YeH1 B OcBiTHBO-TIpodeciitHiil nmporpami ["aiy3eBoro crangapTy
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Buioi ocBitu (HampsiMm miarotoBku 0101 «Ilemaroriura ocBiTay, CHeriaabHICTh

6.010100 «Ximisi», a mi3Hime — rany3s 3HaHb 0401 «[Ipupoanuui Haykw»,

HanpsaM miarotoBku 6.040101 «Ximis*»). 3a chopMOBaHICTIO IUX TPYIl yMiHb, 5K

BUCTYNAIOTh CKJIAAOBUMHU KommerteHminn [97; 140-141], Bu3HA4arOTh SKICTh

MiAroTOBKM (axiBid Ta Horo mpodeciiiHy mnpuaaTHiCTb. PoOpMyBaHHS BMiHb

MPOBEICHHS XIMIYHOTO EKCIIEPUMEHTY B IIKOJl BHM3HAYAE€ThCS MPEAMETHO-

cuemianbHUMu  (paxoBuMu, TpodeciiHUMHU) KOMIIETEHLIIMA MalOyTHBOTO
BunTENs XiMmii (Tad. 1.1).

Tabnuys 1.1

YMiHHA BUUTe/IA XiMil, HeOOXIHI 1151 NPOBEACHHS HABYAJIbHOI'0

eKCIepPUMEeHTy

Kommnerenrii VYMIHHSA

IIporHo3yBaty BIaCTHBOCTI €JIE€MEHTIB, CHOJYK Ta MPOIYKTIB peaKIliii

BukopucTtoByBaTH  METOAM  CIIOCTEPEXKCHHS,  ONUCy,  iAeHTH(iKaIil,
Kkiacudikamii XiMiYHUX 00'€KTIB

3acTOCOBYBAaTH OCHOBHI METOJM aHAJI3y JUIsi BCTAHOBJICHHS SIKICHOTO Ta
KUIBKICHOTO CKJIaJly P€YOBHH

iviHi

BusiBiaTi 3aKOHOMIpPHOCTI nepediry XIMIYHUX MPOLECIB

IToBoauTHCS 3 XIMIYHUM MOCYJIOM Ta Ja00paTOPHUM OOJIaJHAHHAM

AHani3yBaTH, IHTEpPIPETYBATU PE3yJIbTATH JTOCI1KEHb

OpranizoByBaTH poOOTY BIAMOBIAHO O BUMOT O€3MEKH KHUTTEIISUIBHOCTI ¢
OXOPOHM Tpari

BuxopucToByBaTH T€OpETUYHI 3HaHHS ¥ MPAaKTUYHI HABUYKU 3 XiMii Ta Qi3UKH
JUISL TOCTPKeHHS XIMIYHUX, 010XIMIYHUX €KOJIOTIYHHX MPOIIECiB

3araabHo-nipodec

BuxopucToByBaTH TEOpPETHUYHI 3HAHHS JJS OBOJIOJIHHS OCHOBAMH TEOpIH 1
METOIIB XIMIYHHAX HOCIIKEHD

[TnarmyBaTi Ta OpraHi3OBYBaTH HAaBYAIBHO-BUXOBHHU IPOIEC 1 HaBYAIbHY
JISUTBHICTD YUHIB 13 XiMii

ivHi

3acTOCOBYBAaTH 3arajlbHy MOJETh NPOIECY HaBYaHHS Ui TPOEKTYBAaHHS
BJIACHOI JiSUTbHOCTI IPU HaBYAHHI XiMii YUHIB CepeIHbOI MIKOJIH

3naiiicHioBaTH  BiAOIp METOMIB, TpUHOMIB 1 3aco0iB HaBYaHHS XiMii,
CIPSIMOBAHUX HA PO3BUTOK 3/1I0HOCTEH yUHIB

BuxkopucroByBaru METOIU MICUXO/1aTHOCTUKHU JUTS opraxizarii
IuQepeHIiaJbHOr0 HaBYaHHS Y4YHIB XiMii Ta aHaji3y pe3ysbTaTiB BIAcHOI
IISUTBHOCTI

-npogec

@dopmMyBaTH B YUHIB YMiHHS KOPUCTYBATHCS XIMIYHOIO MOBOIO, HAaBYaTH y4YHIB
pO3B's3yBaTu 3a/1a4i 3 XiMii, OpMYyBaTH y HUX EKCIIEPUMEHTAJIbHI YMIHHS Ta
HaBUYKH

12J1130BaAHO

3niiicHIOBaTH 00’ €KTUBHUN KOHTPOJb 1 OI[IHIOBAHHS HAaBYAJIbHUX JOCSTHECHb
YYHIB 13 XiMil

Cnen

[IpamroBaTu 3 MPOrpaMOBaHUM MIKPOKAJIBKYJISTOPOM, KOMITIOTEPOM Ha piBHI
KOpHCTyBa4ya Ta BUKOPUCTOBYBATH 1H(GOpPMAIliHHI TEXHOJIOTII JJIs BHPIIICHHS
eKCIIEpUMEHTAIbHUX 1 TPAKTUYHUX 3aBJIaHb Y ranysi npodeciiHoi qisIbHOCTI
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CykymHICTh ~ HEOOXIAHMX  YYUTEN0  XiMii  BMIHb  BU3HAYAE€THCSA
npodeciorpamoro. Tak B. Il. 'apkyHoB BH3Ha4yuB, 1m0 «mpodeciiHa MiAroTOBKa
MaiOyTHbOTO (haxiBId BUOYJAOBYETHCS BIAMOBIIHO JI0 MpodeciorpaMu BUUTEIIS,
sKa sBJIsS€ cOOOI0 MOJENb MiJTOTOBKM CHEIlianicTa, 1o 3abe3nedye 3acBOEHHS
BIJIMOBIIHUX 3HaHb, YMiHb 1 HaBU4OK» [175, c. 10].
VY cBoix poborax O.O. A6nynina [2, 3] Bu3HAuae KOMIIOHEHTH, SKi B
€THOCTI 320€3MeuyoTh (OpMyBaHHS BMiHb Ta HABUYOK MallOyTHHOT'O BUUTEIIS:
1. YcBimomieHHss mpodeciiiHOi 3HAaYyIIOCTI OBOJOMIHHS MPAKTUYHUMU
BMIHHSIMH Ta HABUIKAMH.
2. Po3kpuTTs cucTteMu BMiHB, SKUMH HEOOXITHO OBOJIOMITH Ta 3MICTY
KOXXHOTO BMIHHS (111, onepartii).
3. Po3pobka giTkoi mporpamu (popMyBaHHS BMiHb 1 HABUYOK.
4. Opranizailisi IPaKTUYHOIL TISIIBHOCTI 3 (POpMyBaHHS yMiHb.
5. Kontpoub 3a piBHEM c(hOpPMOBAHOCTI yMiHb Ta HABUYOK.
VYV npodeciorpami Bumtens ximii L JI. dpwxkyn [137] Buauise Taxi
npodeciifHO 3HAYYIIlI BMIHHS:
1. OpranizauiiiHo — TpyJ10Bl yMIHHS.
2. YMiIHHS TOBOJUTHUCS 3 JabopaTOpHUM OOJaJAHAHHSAM, MpUIIATaMHU,
MOCYJIOM, pEaKTHBAaMH, TEXHIYHUMH 3aCO0aMU HaBYaHHS.
3. YMiHHS BUMIPIOBATH.
4. YMiHHS, HEOOXiMHI JUIsi BUTOTOBJICHHS Ta 30WpaHHA TPWIANIB Ta
YCTaHOBOK.
5. YMiHHS, OB’ s13aH1 3 TPOBEJAECHHIM XIMIYHUX JOCHIIIB.
6. YMiHHS, OB’ A3aH1 13 TEOPETUUHUMHU MUTAHHIMH X1Mii.
7. YMiHHS OJIep>KyBaTH PEYOBHUHH.
8. YMiHHS aHaMi3yBaTH Ta PO3Mi3HABATA PEYOBHUHH.
9. VMiHHS B rainy3i WKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY.
Ax BugHO 3 mpodeciorpamMu, BMIHHS BUKOHYBAaTH XIMIYHMN €KCHIEPUMEHT
CTAaHOBJISTh 3HAYHY YaCTUHY MoOAeNl mnpodeciiHol MiArOTOBKM MaiOyTHBOTO

BUMTESA XIMII.
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VY MeTtoauuHil JdiTepaTypl BMIHHS MTPOBEJACHHS HABYAJIBHOTO XIMIYHOTO
eKCIIEPUMEHTY BH3HAYAIOTh 3aJIe)KHO BiJ] CTPYKTYpH HisUIbHOCTI. Tak, HAa TyMKy
JI. B. TypimieBoi [276], cepen yMiHb Y4uTeNls XiMii NPOBOJUTH XIMIYHHUM
eKCIIEPUMEHT MOKHA BUAUIMTH IHTENEKTyalbHI, XiMiuHI Ta MeTonuyHi. [lepemik

YMIHb KOKHOT TPYIIH aBTOp MoAa€ y BUTJIAA1 Tabmuii (tadm. 1.2).

Tabnuys 1.2

Buau BMiHb yunTess Ximii

1. YMiHHS BOJIOAITH MPUHOMaMU TIOPIBHSHHS W y3araJbHEHHS.

2. YMIHHS IOCTaBUTHU METY, pOOUTH BUCHOBKH, BECTH 3allUCU

M0 EKCTIEPUMEHTY.

[aTrenextyanphi | 3. BomonaiHHA JdiTepaTypHOIO MOBOIO, YMIHHS TOOYAyBaTH
BMIHHS MOSICHEHHS.

4. YMIHHS IPOTHO3YBaTH MOKJIMBICTh BAHUKHEHHSI Oy/Ib-SIKUX

YCKJIaTHEHb y MPOLleci BUKOHAHHS YIHSIMH 3aIIPONOHOBAHUX

3aB/IaHb.

1. BonoiiHHS 3MICTOM 1 TEXHIKOIO XIMIYHOTO €KCIIEPUMEHTY.
2. YMIHHS NIPUTOTYBaTH JJIs1 JOCIIIB HEOOX1/THI PEaKTUBH,
PO3YMHHU 3a7aHOT KOHIICHTpAIIii.

3. 3HaHHA 1 TOTPUMAHHS MPABWJI TEXHIKUA OE3MEKH.

4. BonoIHHS MOBOIO HaBYAJILHOTO TIPEIMETY, 3HAHHSI
TEOPETUYHUX OCHOB XIMIYHOTO €KCIIEPUMEHTY.

XiMIYH1 BMIHHS

1. YMiHHS CKJIaaTH 1 BAKOHYBATH €KCIIEPUMEHT.

2. YMiHHA aHaNi3yBaTH XiMIYHMIA MaTepial 1 1udepeHIiitoBaTu
HOro 3a CTyrneHeM CKJIaIHOCTI.

3. YMiHHS opraHi3yBaTH MMOKa3 JOCTIAY 1 JaTH TOSCHCHHS.

4. YMIHHS OpraHi3yBaTH YYHIBCbKUI €KCIIEPUMEHT.

MeroanuHi
BMIHHS

€nuHoi kinacudikailii BMiHb NPOBEACHHS XIMIYHOTO €KCIIEPUMEHTY B LIKOJI1
B HAYKOBIM JiTepaTypl W J0OCI HE ICHY€, TOMY, BPaxOBYIOUM JIOCBI] YUEHUX —
METOJUCTIB, MU Oy/I€MO PO3YMITU 6MIHHA NPOGEOEHHA HABUAILHOZ0 XIMIUHO20
eKcnepumenmy SK CHUCTEMYy BMiHb OpPraHi3OBYBaTH (K €JIEMEHT HayKOBOTO
Mi3HAHHS ), BAKOHYBATH (peaji30ByBaTH Ha MPAKTHUIIl) Ta MOSICHIOBATH (BKJIIOYATH
B HaBUAJILHUUI MIPOLIEC) XIMIYHUI €KCIIEPUMEHT YUHSM.

TobTO, cepen yMiHb Yy4uTeNIs TMPOBOJWTH HABUAJBHUN  XIMIYHHM

eKCIIEPUMEHT MU BUAUININ HACTYIHI OJOKU, IpeicTaBIeH] Ha cxemi (puc. 1.1):
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Yminna npoeeoenna
HABYUATIbHO20 XIMIUHO20
eKcnepumenmy

3arajbHi

. . ExcnepuMeHTAIbLHI MeTtoauyuHi
(iHTeJIeKTyaJIbHi)

Puc. 1.1. biioku BMiHb POBEJACHHS HABYAJBHOI'0 XiMiYHOI'0 €KCIIEPUMEHTY

@opMyBaHHA 3a3HAYEHUX Ha puc 1.1 yMiHb HE JHILIE HAJACTh MOXJIHUBICTh
MaiOyTHHOMY BYHUTEIIO OPraHi30BYBaTH 1 BUKOHYBAaTH HABYAJIBHUMA XIMIYHUN
EKCIIEPUMEHT SIK HayKOBE Mi3HAHHS XIMIYHUX SIBUILL, ajie i CIPUATUME BKIIOYEHHIO
XIMIYHOT'O €KCIIEPUMEHTY B YPOK SIK OJHOTO 3 IPOBIJIHUX METO/11B HABYAHHS.

AHani3 HaBeACHUX JIITepaTypHUX JIXKEpe, 1aB 3MOry chopMmyBaTH aediHiii
OCHOBHUX YMiHb YUHUTEISI IPOBOJAUTH HABYAIBHUN XIMIYHUN €KCIIEPUMEHT:

1. 3araabHi  (iHTeJleKTyaJibHi) BMiHHSIT —  3JaTHICTh  YYUTEIS
OpraHi3OoByBaTH HaBUYaJbHUN XIMIYHUN EKCIIEPUMEHT SK €JIeMEHTapHE HayKOBe
NI3HAHHS XIMIYHMX SIBUIL, BpaxoOBYBaTH HAYKOBUU XapakTep XIMIYHOIO
eKCIIEPUMEHTY, BHUKOPHUCTOBYIOUM JUIsl I[bOTO 3arajlLHOHAyKOBI 3HAHHS Ta
HaBUYKH.

2. ExcnepuMeHTaIbHI BMiHHA — 3JaTHICTb BHKOHYBAaTH HaBUYaIbHHIA
XIMIYHUHN €KCTIEPUMEHT Y BCIX HOTO BUJAX, 3 JOTPUMAHHSM YCiX ICHYFOUMX BUMOT,
Ha OCHOBI 3HaHb XIMIYHOi TeOpii Ta HABMYOK BUKOHAHHS omeparlii XiMIYHOTO
eKCIIEPUMEHTY.

3. MeToau4yHi BMiHHS — 3/IaTHICTh TMOSCHIOBATH METOJIMKY IMPOBEIACHHS
HABYAJIBHOIO XIMIYHOT'O EKCIEPUMEHTY Y4YHSIM, BKJIIOYAaTH HOTO B HaBYaJbHUUN

nponec K MCTO/ Ha OCHOBI ncnxonoro-ne,uarorquHx 3HAaHb Ta HABU4YOK.
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[cHye HEOOXITHICTH PO3KPHUTTS 3MICTY KOXKHOTO OJIOKY B 3alpONOHOBaHIM
CTPYKTypi BMiHb MaHOYTHIX YYWTEIIB TIPOBOJUTH HABYAIBHUNA XIMIYHUHN
CKCIIEPUMEHT.

Tax nns BU3HAUYGHHS CKIAAy 3arajibHUX (IHTENEKTyalbHHX) YMiHBb, OyIO
BUKOPHUCTAHO MOPIBHAHHS HayKOBOI'O Ta HABYAJILHOI'O XIMIYHOIO €KCIIEPUMEHTY 3
METOI0 BMJUICHHS CIUIBHUX Ta BIAMIHHMX XapaKTEPUCTUK. 3AaTHICTH
peari3oByBaTH iX Y HAaBYAIBLHOMY TIPOIIEC] i CKJIaJIa€ 3MICT IJAHOTO OJIOKY.

Excniepument y 3H3 cyTTeBO BIIPI3HIETHCS BiJl EKCIEPUMEHTY B HayIli, aje
BCE )X Ma€ HU3KY CIUIBHUX XapaKTEPUCTHK, SIKI CIIIJI BpaxyBaTW MiJ 4ac HOro
MpOBEJICHHS B HaBYaiabHOMY Tiporiect. Tak JI. O. [IBeTkoB 3a3HauaB, 110 «MpU BCIA
no110HOCTI HAYKOBOTO Ta HABYAIBHOTO €KCIEPUMEHTY B CBOIH OCHOBI OCTAaHHIM
Ma€e JIedKl OCOOJIMBOCTI, YOO HE MOKHA HE BpaxOBYBaTW NpPH IPOBEACHHI
EKCIIEpUMEHTY B IIKOJII» [296, ¢. 9].

AHani3 MOpIBHSHHA OCHOBHHX XapaKTEPUCTUK HAYKOBOTO Ta HABYAJIHHOTO

excriepuMeHTy 3 xiMmii 3a JI. O. LIBeTkoBUM mpencTaBiieHUid y BUIIISIAL TaONMII

(Tabm. 1.3).

Tabnuys 1.3
Oco0/1MBOCTI NPOBECHHSI HAYKOBOI0 TA HABYAJIbHOI'0 €KCIIEPUMEHTY 3 XiMil
XapakTepHi 03HAKU €KCIIEPUMEHTY
Kpurepii nopiBHSIHHS
HaykoBuii Hapuanbaui
Po3kputts 00’ekTUBHO | YTepiie VYnepmie TiTbKH IS
ICHYIOUHX BIJHOILIEHbB, 3B S3KIB YUHIB
MIX pEeYOBHHAMU Ta SIBUIIAMU
Pe3synprar Hesinomuii abo | Bimomuii abo
nependavyaeThes POTHO30BaHUMN
Yac npoBeneHHS HeoOmexennii YiTko BU3HAUEHUHN
(Bix mexinbkox g0 40
XBUJIMH)
Texnika BukoHaHHs (mepenik | CkiiagHa CxemaTtnuHa, mpocra
orepari, SIK1
BUKOPHCTOBYIOTHCS B
XIMIYHOMY €KCIIEpUMEHTI)
PeakTuBu Ta 001a HaHHS Bbynp-ski [TpumiTuBHI
PoJib 30BHINTHBOT BUPA3HOCTI Bincytas 3HayHa, BU3HAYAJIbHA
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IIpooosoicenns mabauyi 1.3

30BHINIHI ~ O3HAaKW  peakiii, | Hempunmumnose O00B’s13K0BE, BIJI
NIEPEKOHJINBE TOoBeJIeHHS | (OCKIIbKH, B | IILOT'O 3aJIEKUTh
YTBOPEHHS MPOAYKTIB peakilii | MoJaabIIoMy, MIEPEKOHJIUBICTh
MIPOBOJAUTHCS EKCTIICPUMEHTY
JTOCTIKEHHST ~ CKJIaay
Ta BJIACTUBOCTEH
YTBOPEHHUX PEUOBHH)
MoxuBicTe ~ BuUKOpuUcCTaHHS | BincyTHs, OCKNbKH | BukopucToByeThes
«PO3YMOBOTO EKCIIEPUMEHTY» | pe3yiIbTaT HEBIIOMHUI | i1 E€KOHOMIi dacy,
0e3 HaTypHOTO BIPOBAHKCHHS PEaKTUBIB,
00J1aTHAHHS, pu
3HAYHIA CKJIQQHOCTIL
IIPOIIECy

KomenTyBaHHsI, IOSICHEHHSI it
1111 9ac IPOBEACHHS

Bincyrre

OO00B’sI3K0OBE

Bpaxosyroun aymky 1. C. BoittoBud Ta FO. M. I'anatiok, npo Te, o «eTanu

HAyKOBOTO EKCHEPUMEHTY TIED YM IHIIOK MIPOI0 HasBHI B HaBYAIbHOMY

eKCIIepUMEHTI... YuMm BHIIE piBEHb CAMOCTIMHOCTI, TUM TOBHIIIE MPEACTABICHI

Bci eramm» [81, c. 77], MU BuU3HAUWIM 3araibHl (IHTEJEKTyaJibHI) BMIHHSA,

C(l)OpMOBaHiCTB Ta BHUKOPUCTAHHA AdKHUX OaCTb 3MOr'y BYHMTCIIO IIPOBOAWUTH

XIMIYHUN EKCIEPUMEHT SIK €JeMEHTapHE HAyKOBE Ii3HAHHS, BPaxOBYBaTH HOTO

HaykoBUH xapakrtep. [lepemik 3araabHUX (IHTEJIEKTyaJIbHUX) YMiHb TPOBEIACHHS

HABYAJIBHOIO XIMIYHOTO EKCIEPUMEHTY MalOyTHIMU BYUTEISIMU HaBEACHUH Yy

tabsui (tadi. 1.4).

Tabnuys 1.4

3aranbHi (iHTeJIeKTyaJIbHI) BMIHHS NPOBeIeHHS HABYAJbHOI0 XiMiYHOT 0

eKCIIePUMEHTY Maii0yTHIMU BUYMTEJISAMHU

Ne 3arajbHi (iHTeJIeKTyaJIbHi) BMiHHA
3/m
1. | ®opmyBaTu METy MPOBEJICHHS EKCIIEPUMEHTY
2. | BucyBaTi rinotesy, sika JeKUTh B OCHOBI €KCIIEPUMEHTY
3. | Buznauatu yMoBH, HEOOX1H1 JIJIsl IEPEBIPKHU TIMOTE3U Ta TOCSITHEHHS

NIOCTABJIEHOI METH €KCIIEPUMEHTY

4. | BuzHauatd  OITUMAJIbHI
HaBYaJIbLHUH IPOIEC

YMOBHU BKIIIOUYCHHA

EKCIIEPUMEHTY B

5. | OnpanpoByBaTH A0JATKOBY Ta JIOBIJIKOBY JITEPATYPY
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OpraHi3oByBaTH CIOCTEPEKEHHS

BcranoiatoBaTu HpI/I‘II/IHHO-HaCHiI[KOBi 3B’ SI3KH

AHani3yBaTH pe3yiabTaTH €KCIIEPUMEHTY

© N>

PoOutn BUCHOBKM

BaxxnuBuMm 117151 HaC € BU3BHAUEHHA Kiacu(ikallii eKCliepuMEHTaIbHUX YMiHb,
OCKIJIbKM Taki BMiHHS (OPMYIOTbCSI B MEKax BHUBYEHHS BCIX HaBYAJIBHUX
TUCIUTUIIH TpodeciitHol Ta MpakTHYHOI MIATOTOBKH BYMTENS XiMii W MarOTh
BIIMOBIZATH BMIHHSIM Y4YHIB 3arajlbHOOCBITHBROTO HaBYaJIbHOTO 3aKiIaay, SKi
OyayTh opMyBaTUCA B MPOILEC] BUBYEHHS XIMII.

Y cBoix pob6orax [I'.B.JliciukiH 3a10HOCTI 10 XIMIYHOI HAayKH Ta
MPOBEICHHS XIMIYHOTO EKCIIEPUMEHTY XapaKTepU3ye TMOHATTSIMHU: «XIMIYHA
rOJI0Bay», «XIMIUHI PYKH» Ta «BIAYYTTS PEUYOBHHH 1 XiMI4HOTO mporecy» [169].
[ToHSATTIO «XIMiYHA TOJIOBa» BIJANOBIIAI0Th HACTYITHI XapaKTEPUCTUKHU: PO3BUHYTE
JIOTIYHE, acolLlaThBHE, OOpa3He MMUCIEHHs, 3aTHICTb 10 a0cTparyBaHHS,
OlepyBaHHA YUCJIAMM Ta CUMBOJIaMH, 0arata mpoCcTOpoOBa ysiBa, J0OpI MOKa3HUKHU
yBar", CIOCTEPEKIMBICTh, PO3BHHYTa JIOT1YHA, TEPMIHOJOTIYHA Ta MEXaHIuyHa
naM'atb. LI xapakTepucTHKHM HEOOX1aH1 Ay (OpMyBaHHS BMIHHS ONepyBaTu
HAyKOBMMHU XIMIYHMMH TOHSTTSMHU, MOSCHIOBATU 1X 1 BUKOPUCTOBYBATH B HOBHX
CUTYyallisiX, BU3HAYATH MPUYUHHO-HACIIIKOBI 3B’SI3KH, 0OPOOJISATH ¥ MOSCHIOBATH
€KCIIEpUMEHTAJIbHI PE3yJIbTaTH, (POPMYITIOBATH METY 1 BACHOBKU €KCIIEPUMEHTY.

[ToHATTS «XIMIYHI PYKH» XapaKTEPU3YETHCS JOOPOIO KOOPIUHAIIIEID PYXIB,
PO3BUHEHUMH KIHECTE3WYHUM Ta rpaBITAlliHUM BITUYTTSMHM, MIBUAKICTIO PyXOBOIi
peaxirii, MaHImyJISII[iHHO BIIPABHICTIO Ta 3aTHICTIO 10 BUPOOJICHHSI aBTOMATU3MY
B po00TI pykamu. Taki XapaKTepUCTUKH BUCTYMAIOTh OCHOBOIO JIJIsi (hOpMyBaHHS
BMiHb 30UpaTy TpWJIaau AJIsA TMPOBEACHHS EKCIIEPUMEHTY KPacHBO, IIBUIKO, O€3
3aiBUX PyXIB 1 TEXHIYHUX TOMHJIOK, MTPOBOJUTH EKCIEPUMEHT 13 JOTPUMAHHSIM
MIPaBUJI TEXHIKU OE3MEKHU U 1H.

«BiIuyTTss pEUYOBMHM 1 XIMIYHOTO TIPOIECY» PO3MVBIAAETHCA SK TOYHE

BITUYTTS Ta CHOPUHHATTS 30BHINIHIX BJIACTHUBOCTEH (KOJbOPY, 3amaxy,
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JUCTIEPCHOCTI) 1 3MIH PEUOBHUH, SKi BIAOYBAIOTHCA MiJ 4Yac XIMIYHUX peakuiH,
OLIIHKa Macu Ta 00’ €My «Ha OKO», BIIUYTTA 4acy Ta MPOCTOPY Ta iH.

Icaye Garato mpomo3ulii 1moa0 Kiacudikaii eKCIepuMEeHTAIBHUX YMIHb
MPOBEJCHHS XIMIYHOTO EKCHEPUMEHTY, B OCHOBY SIKUX IOKJaJ€Ha CTPYKTypa
(bopma) mismeHOCTI [74; 98; 137; 184].

B. II. T'apkynoB Ta E.I.3notHikoB [93] BUCIOBWIM AYMKY MIOJO
kiacudikamii  eKCIepUMEHTATbHUX  YMIHb HA  Takl BUOW:  3arajabHO-
eKCIIepUMEHTAJIbH1 BMIHHS, JIEMOHCTpAIliiHI, 1a60paTOPHO-TPAKTHYHI,
KOHCTPYKTOPCBKI Ta OprasizaliiHo-TpynoBi. Taka kiacudikaiiss BpaxoBye
JUSTBHICTh BUMTENS HA YpOIll 1 TOMY, MOKe OYTH 3aCTOCOBAaHA /0 BCIET CUCTEMU
BMiHb MIPOBOJAUTH HABYAJIILHUNA XIMIYHUN €KCIIEPUMEHT.

I'. I. Mtpemmep [313, ¢. 30] po3nimB 000B’A3KOBI €KCIEPHUMEHTAIBHI
BMIHHS Ta HAaBUYKUA HA TPHU TPYIU: TEXHIUHI (3JaTHICTh MPABWIBHO Ta JOULIBLHO
BUKOPHCTOBYBaTH B JISUIBHOCTI XIMIYHI PEYOBUHH, OOJIaJHAHHS, TIOCY.);
BUMIPIOBaJIbHI (BUMIPIOBAHHS TEMIIEpaTypu, T'YCTUHU Ta O0’€My PIAMH 1 TasiB,
3Ba)XKyBaHHS, 00pOOKa OTpPUMAHUX PE3YNIbTATIB); KOHCTPYKTOPCHKI (BUTOTOBJICHHS
MPUIAJIIB Ta YCTAHOBOK, X PEMOHT, YIOCKOHAJIEHHS Ta TpadiuHe 0pOpMIIEHH).

Buninse cepen ekcnepuMmeHTaibHUX yMiHb yuutens ximii C. O. [lycTtoBiT
[243] HacTymHi: MIATOTOBKY /O BHUKOHAHHS XIMIYHOTO  €KCIIEPUMEHTY
(opranizaiiiini BMiHHSI), O€3M0CEPEIHbO HOTO peai3aiiio (TeXHIYHI BMIHHA) Ta
CIOCTEPEKEHHS, ONHC pe3ylbTaTiB, iX IHTEPOpPETyBaHHI ¥ BHUCHOBKHM 3a
OTPUMAHUMH pe3yJibTaTaMH (IHTEJIEKTya bH1 BMIHHS).

YMiHHS Ta HaBUYKA BHUKOHYBATH XIMIYHUH €KCIIEPUMEHT, Ha JIyMKY
I1. O. I'nopiozosa [98], MOXKyTh OyTH MOJUICH] HAa: EKCIIEPUMEHTANIbHI; BMIHHS Ta
HAaBUYKH (pikcallii pe3yibTaTiB eKCIIEPUMEHTY; BMIHHS Ta HABUYKHA BUKOPUCTAHHS
XIMIYHOT MOBH; BMIHHS Ta HAaBUYKA BUKOPHCTAHHS JITEpaTypu Ta 3aco0iB
HABYaHHS; 3arajibHI OpraHi3aIliiHO-TPyA0B1 BMiHHS T4 HABUYKH.

[IpoanainizyBaBiu ioro JTOpoOOK HaMU CUCTEMATU30BAHO
eKCIIEPUMEHTAIbHI BMIHHS BHMKOHYBAaTH XIMIYHHM €KCIIEPUMEHT Yy Tpynu 1

CXapaKTEepU30BaHO KOXKHE 3 HUX (Tadm. 1.6).
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Tabnuys 1.6

YMiHHs, 0B’ s13aHi i3 NPOBeIeHHAM XiMiYHOI0 eKCIIEPUMEHTY

I'pyna
BMiHb

VYMiHHS

3MiCT yMiHHS

VMiHHS Ta HABUYKH [TOBOKCHHS
3 mocymoMm,  JabopaTopHUM
o0JIaIHAaHHSM Ta PEaKTHBAMH

BukopucTanHs OCHOBHHX BHJIIB XIMI9HOT'O MTOCYTY

Buxopucranas ~ yjabopaTOpHOro  INTAaTUBY  Ta
HarpiBaJbHUX MPUIIATIIB
BukopucTaHHs ~KOHIICHTPOBAaHMX Ta  PO3BEICHHX

PO3YHHIB KUCIIOT, OCHOB, COJICH Ta iH.

JloTprMaHHS YUCTOTHU TOCYLy

BusnaueHHs 3araxy p€4OBUH

YMiHHS
BUMIPIOBaHHS

Ta HaBUYKH

BumiproBanas 00’ emy piana

3Ba)KYBaHH$I Ha TepC3ax

VMiHHA Ta HaBHYKH, HEOOXigHi
Ui CKJIaJaHHs TpHiIamiB i3
TOTOBUX JETalIEN

[TinOupaHHs KOPKIB

MOHTYBaHHS CKJISTHUX TPYOOK Y KOPKH

OpsranHs TYMOBHX TPYOOK Ha CKJISIHI

BcranoBieHHs KOPKY B ropsio Koi0u abo mpoOipku

[TepeBipka npuiaay Ha TePMETHYHICTh

VMiHHA Ta HaBHYKH, IIOB’I3aHI 13

[lepeminryBaHHS TBEpIUX PEUOBUH, PIIUH, CyMillIen

E IIPOBEJCHHIM XiMIYHUX |PO3YMHEHHS TBEPANX PEUOBHUH 1 PiIUH
s ornepauin Po3unHeHHs ra3is
E HarpiBanHs peyoBHH y npobipiii abo konbi
§ D1IbTpYBAHHS
= BunaproBanHs
L% 30upaHHs rasiB IIJISIXOM BUTICHEHHS MOBITPS a00 BOIU
YMmiHHA Ta HaBUYKY|BUSBIEHHS KUCHIO
pO3Mi3HaBaHHS PEYOBHUH BusiBneHHs BOHIO
BusiBnenns kap6on (IV) okcuny
BusiBeHHs KMCIOTH Ta JIYT'y 1HAMKATOpaMu
BusiBneHHS XJIOpUIHOT KHCIIOTH Ta XJIOPHIIB
BusiBneHHs cynb(haTHOT KUCIIOTH Ta Cyab(aTiB
BusiBieHHs aMOHIaKy Ta coJieil aMOH110
BusiBnenns kapOoHaris, HITpaTiB
Busisnenns oni Kansuiro, ®epymy (I11)
BusiBneHHS HEHACHYCHUX OPTaHIYHHUX CITIOJYKH
BusBnennas anpueriais
BusiBieHHs1 KpoXMaIio
BusiBnenns 6iky
VYMiHHA Ta HaBUYKU ojepkaHHA|OjepKaHHS peYOBUH 0€3 MPOMIKHUX IPOAYKTIB
peHoBIH OneprkaHHs PEYOBHH 3 IIPOMIKHUMH POAYKTAMU
VYMminHsg Ta HaBuuku ckianaTH|CKIagaHHA IUIAaH  PO3B’A3KY  €KCHEPUMEHTaIbHOT
TUTaH eKCIIepUMEHTAIBHOT |33 1241
= poboTH
§ YMiaHSA Ta HaBUYKH|300pa)KeHHS MPUJIAIIB
.5 300paKyBalIbHOT ikcarii

VYMiHHS Ta HaBUYKH CKJIQJIaTH
3BIT po pe3yapTaTu
eKCIIePUMEHTAIBHOI pOOOTH

CkrnaaHas MICBMOBOTO 3BITY IMIPAKTUYHOT pOOOTH
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YMmiHHS 1 HaBUYKM pobOoTH 13|loTpUMaHHS MOPAIKY Ta YUCTOTH HA poOOUOMY MicIi
HOCYZIOM Ta 00J1aJHAHHIM

BbepexxnuBe BUKOpUCTaHHS 00JIaAHAHHS Ta MOCYLy

ExoHOMHE BUKOPHCTAaHHS PEaKTHBIB

3arajibHi
oprasizamiitHo-Tpy10Bi

YMiHHS Ta HaBWYKH oOpraHizailii| EKoHOMHE BUKOPUCTaHHS POOOYOro yacy
€KCIIEpPUMEHTAIILHOI po00TH

JloTpuMaHHSI TUIII i 9ac poOoTH

3Ba)karouyd Ha BaXKIUBICTh AOKJIAJJHOTO BUBYCHHA CKCIICPUMCHTAJIbBHUX

yminb, B. Sl. BiBropcekuii [74] moxminuB iX Ha rpynu 3a (OPMOIO JisTIBHOCTI.

3Bakarouu Ha

TEMYy JIOCHIDKEHHS, BB&XA€EMO 3a JOIUIbHE JI€TaJIbHO

XapaKTepu3yBaTH KOXHY 3 rpytl (Tabi. 1.5)

Tabnuys 1.5

ExcnepuMeHTaJIbHI BMIHHS

['pyniu BMiHB

[lepenik ymiHb

Opranizaiiitai

IUIaHYBaHHSI €KCIIEPUMEHTY; MiA0Ip pEaKkTHUBIB 1 00JIaJHAHHS;
pallioHalIbHe BUKOPHUCTaHHA 4acy, 3aco0iB, METOAIB Ta
NPUMOMIB Yy TIPOIIECI BUKOHAHHSI €KCIEPUMEHTY; 3I1MCHEHHS
CaMOKOHTPOJIIO; YTPUMAaHHS POOOUYOTrO MICIs B YHUCTOTI Ta
MOPSIJIKY; CAMOCTIHHICTD Y po0OTI

Texuiuni

MOBO/DKEHHS 3 pEaKTUBaMU Ta OOJIaJHAHHSAM; CKJIaJIaHHS
NpWIaaiB Ta YCTAaHOBOK 13 TOTOBUX JETalei, BY3JiB;
BUKOHAHHS XIMIYHUX OIepalliif; TOTpUMaHHs TpaBuil Oe3MeKku
mparti

BuwmiproBanbHi

BUMIPIOBaHHA 00’€MIB pIIWH Ta Tra3iB; 3BaKyBaHHS;
BUMIPIOBAHHS TEMIIEpAaTypu KHUIIHHA a0o0 TUIABJICHHS Ta
I'YCTUHHU P1AUH; 00poOKa pe3yibTaTiB BUMIPIOBAHb

[HTEeNnekTyanbHi

YTOYHEHHS IIell Ta BHU3HAYEHHS 337a4 EKCIIEPUMEHTY;
BUCYHCHHSI TiOTE3W; BUKOPUCTAHHS HAsSBHHUX 3HAHbB, OIINC
SBHI 1 MPOILECIB, Kl CIHOCTEPIraloThCs; aHal3 Pe3ysbTaTiB
EKCIIEPUMEHTY; BCTAHOBJICHHS NPUYUHHO-HACTI IKOBUX
3B’A3KIB; y3araJIbHEeHHS 1 BUCHOBKHU

KoHcTpykTOpchKi

PEMOHT 00JIaIHaHHS, IPUJIA/IIB Ta YCTAHOBOK; BJIOCKOHAJICHHS
oOnagHaHHS, TPWIAAIB Ta  YCTAHOBOK; BHTOTOBJICHHS
oOnanHaHHs, MPUIAIIB Ta YCTAaHOBOK; rpadiune odopmiieHHs
(y BUrisii MamiOHKIB Ta cXeM) OOJagHaHHS, MPWIAIIB Ta
YCTaHOBOK
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4 METOIUYHIN JiTepaTypi OTHMcaHi TaKOX KJacudikaii
eKCIIEPUMEHTAJIbHUX yMiHb, B OCHOBY SIKMX IMOKJIAJCHI PiBHI CKJIAIHOCTI Aii, 110
YTBOPIOIOTH yMiHHs [39; 82].

Tak B. S. BiBropcekuit [74] wiacudikyBaB €KCIIEpUMEHTAIbHI BMIHHS 3a
M1JrOTOBKOIO Ta 1HAUBIAYaIbHUMU OCOOJUBOCTSIMU YUHIB, 33 SIKUMU BU3HAUUB TPU
PIBHI.

Jlo nepwozo piena BITHOCSTHCS TUIIOBI BMIHHS 1 HaBUYKH, HEOOXITHI JIJIs
3aCBOEHHSI 3MICTY HaBYaJIbHOI Iporpamu 3 Ximii. O3HAKOIO TaKUX BMiHb BUCTYIIA€
BUKOHAHHS JIOCNI/IIB TUIBKU 3a IHCTPYKIIIEIO 1 TOTpeda B MOCTIMHOMY KOHTPOJII Ta
JIOTIOMO31 HACTABHUKA.

Jlpyzuii pigensv niependavae OBOJIOAIHHA TaKUMH BMIHHSAMU Ta HaBHYKaMH,
K1 JI03BOJIWJIM O BUKOHYBATH XIMIYHUN €KCIEPUMEHT 0€3 AOKIAIHUX 1HCTPYKIIii,
y 3MIHEHHX YMOBAaX, KOPHUCTYBAaTHUCh aJTOPUTMIYHMMHU BKa3iBKaMu, a B poOOTI
POSIBJISITH caMOCTiNHICTh. KOHTposib Ta Jomomora HacTaBHUKAa HEOOXIAHI, aje
CTaIOTh YK€ €T30 JUYHUMH.

Tpemin pisenv CKIANAIOTh YMIHHS Ta HaBUYKH, SKI JO3BOJISIOTH
BUKOPUCTOBYBATH TBOPYMMA MIAXIJT O MPOBEIECHHS XIMIYHUX JOCIIIIB, Ta BUCOKUI
piBeHb caMOCTIHHOCTI. Jlomomora Ta KOHTPOJb HACTaBHUKA TMPAKTUYHO
HETOoTpPiOHI.

Tax II. I. becnianoB [39] BUOKpeMIIIO€ TpU PiBHI BMiHb 3a CKJIAHICTIO JIIi,
K1 MU TIPEJICTaBUIIA y BUTIISAI Tabmmii (Tadsm. 1.7).

Tabnuys 1.7

PiBHi ekcniepumenTaabHux BMiHb 3a I1. 1. BecnaioBum

PiBenn 3MICT YMIHHS YMiHHS

YMiHHS, 70 CKIany sKkux | BUkopucToByBaTH HarpiBajibHI IPUIAIU

BXOZATE HAUIPOCTIIIL A1, IO | BykoprcTOBYBATH JTaOOPATOPHUIN IITATHUB

HE BXOJSTH /IO CKJIay 1HIINX

. BuxopucroByBatu (huIbTpyBaJIbHHI mamip
YMiHb

Po3unnstu pPE€UYOBHUHHA

[Tepmwii

BukopuctoByBaTH pO34MHH

3BaXyBaTH

IlepeBipsaTu mpuiaa Ha TEPMETUYHICTh
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Hpyruii

YMiHHS, 10 CKIaay SKHUX
BXOIATH [Iii, IO € BMIHHIMH
MepIIOro pPiBHSA, Ta BMIHHSA
MIPOBOJMTH OCHOBHI orepartii
i yac IIPOBEICHHS
XIMIYHOT'O €KCIIEPUMEHTY

diapTpyBaTH

BunaproBatu

BukopucroByBatu MipHUH TTOCYT

HarpiBatu

Cknaznatu npunaau

Tperiit

YMiHHA, 70 CKJIaay SKHX
BXOJATH [Iii, SKI € yMIHHSAMUA
MEPIIOTr0 Ta APYroro piBHIB,
Ta BMIHHS TIOBOAUTHCS 13
pE€YOBUHAMH, OLEPKYBATU 1X

306upatu ra3u

JlotpumyBaTrcss mpaBui NOBOKEHHS 3
KHMCJIOTAMHM Ta JIyTaMu

Posmi3HaBatu pe4oBUHU

Ta PO3Ii3HABaTU

BpaxoByroun nocBin yueHux — MeTtoaucTiB [74; 98; 169; 243; 313], mu

BU3HAYMIIM OCHOBHI I'pynn CKCIICPUMCHTAJIBHUX YMIHB IMPOBCACHHA HAaB4YaJIbHOI'O

XIMIYHOTO €KCIIEPUMEHTY MalOyTHIMU BUUTEISIMU 32 (OPMOIO AisUIBHOCTI (Tad.

1.8).

Tabnuys 1.8

ExcnepuMeHnTa/IbHI BMIHHA NPOBEICHHA HABYAJIBHOI0 XIMIYHOI0

eKCIePUMEHTY MAall0yTHIMH BUMTEISIMHU

['pyna

VYMiHHS

Texuiuni

BukopuctoByBatu nocyj ta o0jgaHaHHs

JloTpumyBaTuCsi  TpaBWJI ~ MOBO/DKEHHS 3 XIMIYHUMU
pEaKTUBAMHU

CxJiajaTi IpUIIa iy 3 TOTOBUX BY3JiB

BukonyBaTu OCHOBHI ormepailii B XIMIYHOMY EKCIIEPUMEHTI
(3BaXyBaHHs, HarpiBaHHs, (QUIBTPYBaHHS, PO3YMHEHHS,
BUCYIIIYBaHHS Ta 1H.)

JloTpuMyBaTucs MpaBUil TEXHIKK O€3MEKH Mij] 4ac MPOBEACHHS
€KCIIEPUMEHTY

Busnayatu pedoBuHU

JloOyBaTu pedoBUHU

BuwmiproBanbHi

BuwmiproBatu 06’eM piauH Ta ra3is

3BaXyBaTH pEYOBUHU

O6poOJATH pe3ybTaTH BUMIPIOBAHb, CKCIIEPUMEHTIB

Konctpykropchki

BukonyBaTu peMOHT 0OJ1aiHaHHS, NPUIaIiB

Cknagatu caMOpoOHI npuJ1aiud

Y 10CKOHANIOBATH Ta 3aMIHIOBATH ICHYIOU1 PUJIaaN

I'padpiaro odopmiroBaT cxeMu MPUIIATIB
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JloTpumyBaTucs NOpsAAKY Ha poOOYOMY CTOJI1

JIoOTpUMyBaTUCs YHUCTOTH XIMIYHOTO MOCYQy Ta poO0o4oro
MICIIS

bepexinBo craBuTHCs 10 0013 HAHHS

EXOHOMHO BUKOPHCTOBYBATH PEAKTHBHU

EXOHOMHO BUKOPHUCTOBYBAaTH POOOUHM Hac

JloTpumyBaTuCs THIII 1] 9ac poOOTH

CxJiajaTH 1J1aH NPOBEIECHHS EKCIIEPUMEHTY

CxJiajaTv MIMCbMOBUH 3BIT 32 pe3yJIbTaTaMU €KCIEPUMEHTY
CaMOCTIITHO BUKOHYBAaTH €KCIIEPUMEHT

Opranizariiiini

Yyutenb XiMmii MOBUHEH HE JIMIIE MaTd 3HAHHSA 3 OCHOB XIMIYHUX HayK,
BOJIOJITA TEXHIKOIO MPOBEACHHS WIKIJIBHUX XIMIYHMX €KCHEpPUMEHTIB, a W
JIOCKOHAJIO BOJIOJIITA 3HAHHSMHU Ta BMIHHSIMH 3 METOJMKH HOTO TMOSICHEHHS,
BKJIFOYECHHS B HaBUAJILHUHN mporiec. ToMy MmiiIroToBKa MailOyTHLOTO BUUTEIS XiMil
BKJIIOYA€E HE JIUIIE 3arajJbHOXIMIYHY Ta 3arajlbHOEKCIIEPUMEHTAIbHY MIATOTOBKY, &
Wy pgocratHii Mipi Mae 3abe3nedyBaTH MOJIOAOTO (axiBisg BMIHHIMH
peani3oByBaTH BCl BUIY HABUAIBHOTO XIMIYHOTO €KCHEPUMEHTY Ha ypOolli, TOOTO
dbopmyBatu metoauuHi BMiHHA [103].

€IMHOTO MIIXO0y 10 BU3HAYEHHS MOHATTA «METOANYHI BMIHHS» B Cy4acHIN
nenaroriyniii mireparypi He icHye. Tak . O. HoBuk, y BiacHOMY IOCIIKEHHI
BHU3HAYA€ METOJUYHI BMIHHS SIK CBIJJOME 3aCTOCYBAHHS CTyJI€HTaMH C(OPMOBAHHUX
3HaHb Ta HAaBUYOK JUISI BUKOHAHHS OUIBII CKJIQJHUX BUAIB HISUIBHOCTI B 3MIHHHUX
ymoBax HaBuaHHs [192]. B nuceprauiiinomy pocmipkeHHi O. M. Irna [152]
HA3MBa€ METOAMYHMMHU BMIHHS IUIAaHYBaHHs, aHaNI3y Ta peali3allii HaBYaJIbHOI
nisuibHOCTI, a JI. I'. TackaeBa [270] po3risiiae METOAUYHI YMIHHS BUYUTENS X1MIi SIK
CKJIQZIOBY TTPOQeCitHO-METOIUIHOT TISITHHOCTI.

VY poborax IO. II. [ToBapenkoBa [212] mMeToau4Hi BMIHHS BH3HA4Y€HI SIK
CYKYNHICTh MOCHIJOBHUX [1#, OCHOBOI Jisi (POPMYBaHHSI KOTPUX BHUCTYIAIOTh
METOAWYHI 3HaHHS. Taki BMIHHS JO3BOJISIIOTH OPraHi30BYBaTH HaBYAIHHO-
BUXOBHUM Tpolec 13 TMpeAMETy: BHU3HA4YaTH METy, 3aBJaHHA, BIIOMpATU

HAaBYAJIbHUN Marepiaj, IUIaHyBaTH Ta peai3oByBaTH IIEJaroriuyHi BIUIMBH,
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KOHTPOJIIOBAaTH Ta peryioBatu pe3yiapTaTd. ChopMoBaHi Taki BMIHHS, pa3oM i3
METOJMYHUM 3HAHHSIMHU, MOKYTh OyTH MEPEBAKHO B XOJI BUBUCHHS METOIUIHHUX
HABYAJIbHUX JUCUHUILIIH y BUILIOMY HABYAJIbLHOMY 3aKJIa/Il.

Ha ¢opmyBanHI MeTONWYHUX yMiHb Ha OCHOBI 3HaHb 3arOCTPIOE YBary 1
H. I. IlusH: «yci MeToauyHl BMIHHS TIOBUHHI 0a3yBaTHCS Ha 3HAHHAX
TeopeTuyHoro Marepiainy» [309, c. 336].

VY nuceptaniitnomy nocnimkenti O. . YUukyHoBOI npoBeneHuit IpyHTOBHUN
aHaI3 JOCIIKYBAaHOTO MOHATTS. Tak i METOJUYHUMHU BMIHHSIMU TIPOIIOHYETHCS
PO3YMITH «TOTOBHICTh CTYJE€HTA BHKOHYBAaTH OKpeMI IpodeciiiHO-MeTOauYH1 Jii
BUMTENS BIJMOBIIHO J0 LUJIEH 1 YMOB iX BUKOHAHHA. ['OTOBHICTh Y BU3HAUYE€HHI €
NOTEHLIaJbHOI0, TOOTO Il€ HE BKJIIOYEHA B CTPYKTYpPY pe€albHO BUKOHYBAHOI
npodeciitHo-mMeTouuHO1 nisttbHOCTI» [303, ¢. 73].

Amnanizytoun po6otu M. K. ToneroBoi [274], Oynu BHU3HAa4Y€HI OCHOBHI
METOJMYHI BMIHHSI, SIKUMH TPOMOHYETHCS OBOJIOMITA MAHOYTHIM BYUTENSIM ITi]1
yac HABYAHHS B BHIIOMY HaBYaJbHOMY 3aKJaji: OpPraHi30ByBaTH HaBUYAIbHHIA
npoiiec, odupat Buau Ta GopMH opraHizaiii JisSUIbHOCTI yUHIB, AUGEPEHITIIOBATH
HaBYaJIbHUN MaTepiall, OLIHIOBAaTM 3HAHHS Ta BMIHHS YYHIB, BUKOPHUCTOBYBATH
PI3HOMAaHITHI METOJIM HAaBYAHHS, TUJIAKTHYHI, METOJANYHI Ta TEXHOJIOTIYHI 3HAHHS
HAa TPAKTHUIl, OI[IHIOBATH OCOOJMBOCTI TPOIIECY HABYAHHS  IIKOJSPIB,
dbopmyroBaTH 11T, aJEKBaTHI peaybHIM OCBITHIA CHUTYyallli, TPOEKTYBAaTH Ta
peani3oByBaTH OKpeMi (parMeHTH HaBYAJIBLHOTO TMPOIECYy HA YpPOKax Ta B
Mo3aHaBYaIbLHUN Yac, pO3B’A3yBaTH TBOPYI 3a/1aul MEeAaroriqyHol JisUIbHOCTI.

MetoauyHi BMiHHSA K «HAOYyTTs cTyAeHTOM nenarorivunoro BH3 3paTHOCTI
Ha OCHOBI HAsSBHMX y HBOTO TICHUXOJIOTO-TICAArOTIYHUX Ta METOJAWYHUX YMIHb,
3HAaHb 1 HABUYOK BUKOHYBATH KBall(PiKalliHY AISUIBHICTh YUUTENISA-TPEIMETHUKA
Bu3Hauvae M. O. Kynaiikynos [157, ¢c. 2].

BpaxoByrour KOMIIETEHTHICHHM MiaXiJ g0 TpoQeciiHOl MiArOTOBKU
Buutensa Xximii, I1. B. CamoiiieHko nporoHye po3ymiTu NpodeciiHO-MeTOaNYHI

BMIHHS K 0a30B1 mpogeciiHo-MeToAnYH1 KomneTenuii [253].
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Ha ocHOBI mpoBeaeHOro aHaiidy JiTepaTypHHUX JKepesl Oyiau BH3HAYEHI
OCHOBHI METOJWYHI BMIHHS MailOyTHIX BYMTENIB NPOBOJUTH HaBYAIbHUN
XIMIYHUM eKcTiepuMeHT (Tab. 1.9).
Tabnuys 1.9
MeToau4Hi BMiHHSI IPOBEIEHHSI HABYAJILHOI0 XiMiYHOI0 €KCIIEPUMEHTY

MaiOyTHIMU BUMTEISAMU

No 3/11 Meroau4Hil BMiHHSA

1. | BusHauaTu AMIaKTUYHY METY €KCIEPUMEHTY

2. | Busznauatu piBeHb 3HaHb 1 BMIHb Y4YHIB, HEOOXITHUW ISl BIAJIOTO
CIPUMHSATTS €KCIIEPUMEHTY

w

MoOTHBYBaTH y4YHIB JI0 BAKOPUCTAHHS XIMIYHOTO €KCIEPUMEHTY

4, BcranoBmtoBaTH BIAMOBIAHICTh TEXHIKW MTPOBEJICHHS €KCIIEPUMEHTY
JTUIAKTUIHUM IIIISIMH 1 TPUHITUTIAM

5. | OpranizoByBaTHl poOOTY YUHIB IiJl Yac MPOBEJCHHS EKCIIEPUMEHTY Ta
KepyBaTH HEIO

O6upartu crnocid KOMEHTYBaHHSI €KCIEPUMEHTY

OpranizoByBaTH BJIaCHY pPOOOTY 3a JEMOHCTPAIlIMHUM CTOJIOM

6
7
8. | leMOHCTpyBaTH €KCIIEPUMEHT 13 YpaxyBaHHIM €pPrOHOMIYHHUX BUMOT
9 AHani3yBaTH Ta IHTEPIPETYBATH PE3YJIbTATH EKCIIEPUMEHTY

10. | ®opmymrOoBaTH BUCHOBOK 32 PE3YJIHTATAMH €KCIIEPUMEHTY

11. | 3aiiicHIOBaTH CaMOKOHTPOJIb (JIOCATHEHHSI PE3yJIbTAaTiB HaBUAHHS 4Yepes
€KCIIEPUMEHT)

OBOJIOIIHHS CHCTEMOIO 3arajbHUX (IHTEIEKTYaJIbHUX ), €KCIIEPUMEHTATBHIX
Ta METOJUYHUX YMiHb 3a0€3M€YNTh MailOyTHHOMY BUUTENIO 3AaTHICTh MPOBOJUTU
HaBYAJIBbHUHN XIMIYHHM €KCIIEPUMEHT Y BCIX HOTO BUIAX.

Jnsa ycmimHOro (GopMmyBaHHS BMiHb OOOB’S3KOBUM €: BU3HAUEHHS IIlJIeH
JUSTBHOCT] (SIKMX pe3yJbTaTiB HEOOXIJHO JAOCATHYTH); PO3YMIHHS MOCIHIIOBHOCTI
BUKOHAHHS KOHKPETHUX [Iii; PO3yMIHHS Ta YCBIJOMJICHHS TEXHIKM BUKOHAHHS
KOHKPETHUX [1i Ta pe3ylnbTaTy iX BHKOHAHHS; 3AIMCHEHHS CAMOKOHTPOIIIO
(MOpIBHSIHHS OTPUMAHMX PE3YJNbTATIB 13 YABHUM a00 peaJbHUM B3IpLEM);
CBO€YACHE BU3HAYCHHS HEJOJIKIB Y BJACHUX JISIX Ta BUMIPABJICHHS iX Y HACTYITHUX
NOBTOPEHHSIX LUX J1i; MpaBUiIbHA OLIHKA BJIACHUX JOCSTHEHb y BUKOHAHHI
KOHKPETHHUX BIPAaB Ta JIISAJIBHOCTI B IJIOMY; HasBHICTh YCBIJIOMJIEHOTO MOTSTY 10

BJIOCKOHAJICHHSI JTii, K1 ()OPMYIOTHCS.
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Hamri gocnmipkeHHsT mokas3aid, 1o icHye morpeda B CTBOPEHHI €(eKTUBHOT
METOIUKUA (POPMYBAaHHS BMiHb MIPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY MalOyTHIMU
BUUTEJISIMH, SIKI OTPUMYIOTH KBaTi(hiKallilo — BYUTENb XiMii.

JUis HAIIOrO MOCHIKEHHsS IHTEpeC CTAaHOBHWJIM caMe MaiOyTHI BUMTENl
NPUPOJHUYMUX JUCIUILIIH, TOOTO 3700yBaul BHINOI OCBITH 3a HaIpsSIMaMu
niarotropku 6.040101 Ximis™ (3 cnemiamzamismu biojoris* a6o IndopmaTuka™)
ta 6.040102 bionoris* (3 cmemiamzaiiero Ximis*), OCKUIbKH Taki 3700yBaul
OTPUMYIOTh OJHAKOBY KBaTi(iKaIlil0 «BUMUTEIh XIMID» W MarOTh MPaBO 3aiiMaTH
OJIHAKOBI ITOCAJIH.

Po3po0isieHHd MEeTOauYHOI MOJIeNl MPOBEACHHS XIMIYHOTO E€KCIIEPUMEHTY
MaiOyTHIMU BYHUTEIIIMH TMPUPOJHUYUX JTUCHUIUIIH, Hacammepen, mnependayano
BU3HAYCHHS OCHOBHUX eTamiB (opMyBaHHS BMiHb. OcoOJMBUI 1HTEpeC s
HAIIOTO JOCTIIPKEHHSI CTAHOBUTH TMCHUXOJIOTIYHA TEOPis MOoeTanmHoro (GopMyBaHHS
posymoBux miii II. . I'amenmepina [87; 90]. Ll Teopis BuHMKIA Ta Halyla
PO3BUTKY HA OCHOBI TCHXOJOTIYHUX TEOpi  IIsIbHOCTI  (po3poOJieHa
O. M. JleoutheBuMm [168]) Ta iHTepiopuzaiii. I[HTepiopuzamis — «mepexia, y
pe3yNbTaTi AKOro 30BHINIHI 32 (POPMOIO MPOLECH 13 30BHILIHIMU K, HATYPHUMH,
peIMEeTaMi TIEPETBOPIOIOTHCS B TPOIECH, SIKI BiIOYBAlOTHCI B PO3YMOBOMY
IaHl, B TIUTaHI CBIJOMOCTI; MPU I[bOMY BOHHM MIJIATAIOTh CHEIU(IUHIN
TpaHcopMmallii — y3arajibHIOIOTHCS, BEpOATI3yIOThCS, CKOPOUYIOThCS 1, TOJIOBHE,
CTalOTh 3JaTHUMU JI0 MOJAJIBIIOTO PO3BUTKY, KOTPUM JOJAE MEXKI MOKIUBOCTEH
30BHINIHBLOT AISNIBHOCTI» [88, ¢. 149].

[Iponiec 1HTepiopuzaiii OyB moknaaHo BuBueHui II. S. [anbnepinum Ta
roro cmiBpoOiTHUKaMu. Humm Oyno BCTaHOBIIEHO, IO TEPeXiJl 30BHIMIHBOI,
MPaKTUYHOI, J1i y BHYTPIIIHIO, pO3YMOBY, BMINIY€ AeKiabKa eramniB. DopMyBaHHs
MOBHOI[IHHOT /i1 MPOBOAUTHCS B IIICTh €TAITIB:

[ etan — eran motuBauiiinuii. Ha npoMy etami BiOyBa€ThCsl MOMNEPETHE
O3HAMOMJICHHS 3 METOI0 MalOyTHBOI J1i, CTBOPIOETHCS HEOOXiJHA IMi3HaBalbHA
MOTHBAIliS, GOPMYETHCSI CTaBJICHHS Cy0’€KTa J0 IUIeH 1 3a1a4 MaiOyTHROT 1ii, 110

3MICTYy Marepialy, sAKUA HeoOximHO 3acBoiTM. CTBOpEHHS  IO3UTHUBHOI
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Mi3HaBaJIbHOT MOTHBAIIIT 10 OBOJIOAIHHS JI€I0 € OaKaHUM pPe3ylbTaToOM peanizallii
JaHoro ertamy. MoTuBallis MOXKE CTBOPIOBATHUCA TIOMEPEAHBO (0 MMOYATKY
OBOJIOJIIHHSI  JII€}0), BHUCTyNaTH BHYTPIIIHIM MOTHBOM, TOII Iled erall
IPOMYCKAEThCS, SKIIO K Ti3HABaJbHUM MOTHB Hec(OPMOBaHHUI, HEOOX1IHO
BUKOPHUCTATH BC1 MOXKJIMBI 3aCOOM 30BHINIHKOI Ta BHYTPIIIHHOI MOTHBAIlIT JIJIs
3aJTy4eHHS 0COOM /10 JTIsJIBHOCTI.

Il eranm — eram CTBOpeHHs cXeMH oOpieHTyBanbHOi ocHOBU Aii (OO/).
BupoOiieHHS Opi€HTYBaJIbHOI OCHOBHU Jii CTAHOBUTBH 3aBJaHHS Ta 3MICT I[OTO
erany. Opienraniiina ocuoBa aii (OOJl) — omuc, MoAelb BUKOHAHHS Jii Oy/b-
AKOTr0 BUIJIALY Ta CUCTEMa YMOB, MOCIIJIOBHICTh ONEpPAL MNPaBUIBHOTO i
BUKOHAHHS, MPU [IbOMY cama Jiisl BICYTHsI, HEIO I11e HeoOXimHO oBosoiTu. Came
cxema OOJ[ Bu3zHauae po3BuBaibHUN edekT HaBuaHHs. [I. . Tanpnepun Ta
H. ®. Tanuzina [91; 268] momumnu OOJ| 3a TpromMa KpPUTEPISIMU: CTYIMiHb
MOBHOTH (TIOBIJIOMJICHHSI BCIX KOMIIOHEHTIB [Iii); Mipa y3arajbHEHHs (KUJIbKICTb
00’€KTIB, 0 AKUX MOKe OyTHM 3acTOCOBaHa .is) Ta cHoci0 OTpUMaHHS (K
orpumyethesi OO/). Tak OOJ] MOXKyTb OyTH TPHOX THIIIB.

OpieHTyBaJIbHA OCHOBA il mepmioro Ttumny (HenoBHA). Bxiodae TiIbKHA

3pa3ku il Ta ix pe3ynabTaT. He MiCTUTH BKa3iBOK, SIK Ma€ BUKOHYyBatucs is. Jlis
bopMyeThCS Ha BJIACHOMY JIOCBiJII (METO TPOO Ta MOMUJIOK) 1 HE TIEPEHOCUTHLCS B
HOBI YMOBH. BIiJICYyTHICTH YITKOTO PO3yMIHHSI MOCHIZOBHOCTI Omepamiil y xomi
BUKOHAHHS Jii MPU3BOIUTH A0 HEMOXJIUBOCTI (HOPMYBaHHS HABUYKU SK OCHOBH
BMIHHSI.

OpieHTyBaJIbHa OCHOBA Jii Apyroro tumy (moBHa). Bkirovae 3pa3ku nii Ta

BUYEPIHI BKa3iBKU, AK MPaBUIBHO iX BUKOHYBaTH. Jlii (HOpMYIOThCS HIBUIKO,
YiTKO 3a BHU3HAYCHUM IUIaHOM 1 0e3 moMUJIOK. J[JIs OBOJIOMIHHS J1€H0 HEOOX1THI
BMIHHS aHaTI3yBaTH MarTepian, SKUW HAJa€ThC B TOTOBOMY BHUIUISAL a0o
MPUJIATHOMY J0 BUKOPHUCTAHHS B JaHWX yMoBax. Came Iie BU3HAYa€ MOXIJIMBICTh
NepeHocy Mii TUTbKK B MOA10H1, CTaHAApPTHI YMOBH.

OpieHTyBalbHa OCHOBA TPETHOTO TUMY (iHBapiaHTHA). Bkitouae mmanomipHe

HaB4YaHHA aHaJIi?)y HOBHUX 3aBJd4dHb, 3 BI/II[iJ'IGHHHM OIIOPHHUX HYHKTiB Ta YMOB
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MPaBUJILHOTO BUKOHAHHS 3aBaaHb. Pe3ymbrarom BukopuctanHs Takoi OO/l €
BUKOHAHHS [Ii CAaMOCTIfHO, MBUAKO Ta 06€3 MOMMIIOK, C(pOpMOBaHi il CTIMKIIII,
3/IaTHI HEOOMEXKEHO TIEPEHOCUTHUCH, aje TMpU IOMY BHUTpPAYAEThCS OlbIIa
KUTBKICTB Yacy.

Cning BU3HAYUTH, 1110, 32 nojgaHHsM camoro 1. S. ['anbnepina, «sikow 6 He
OyJa 3a SKICTIO Opi€HTyBajbHA OCHOBA Iii, 1 IK O BOHA He Oyja JaHa — y BUTJISII
ysIBJIEHHS a00 30BHIIIHBOI CXEMH, — BOHA BCE JK TaKH 3AJIUIIAETHCA HE OLIBII HIXK
CXEMOI0 BKa31BOK Ha T€, IK BUKOHYBAaTH HOBY JIi0, a HE € camoro jaiero. Camoi aii y
HAIIIOTO YYHS 1€ HEe Mae€, BiH B3araji ¢ He BUKOHYBAB ii, a 0€3 BUKOHAHHS JIii HE
MoO>xHa HaBuuTHCSI» [90, c. 106 ].

[T etan — eran MarepianbHUIl (a00 MaTepiani3oBaHM) — BUKOHAHHS il B
MaTtepialbHOMY a00 MaTepiani30BaHOMY BUIJIAL. Y XOJ1 peaji3allii UbOro eramy
MpaKkTU4YHA il BHUKOHYETHCA 13 3O0BHIIIHIMH MaTepiaJbHUMHU MpeAMETaMuU
(maTepianibHa aisi) abo 3 iX 3aMIHHUKaAMU — PI3HOMAHITHUMH MOJIEJISIMH,
cXeMmamH, JlarpamaMu, KpecjaeHHsIMH, onrcamu (MaTepianizoBaHa ais). Ha nanomy
eTari Jii BUKOHYIOTBCS YCBIJOMJIEHO 1 JOCTaTHHO IOBUIBHO JJII OBOJIOJIHHS
OKpEeMHMH oONepalisiMu Ta Ji€l0 B IuioMy. Ha mpomy erami 0OOB’S3KOBUM €
MOETHAHHS BUKOPUCTAHHS MarTepiajgbHOI (GopMU i1l 3 MOBJICHHSM, IO JI03BOJISIE
BUIIUIMTH JIIF0 BiJ TMpEaMeTiB a0o iX 3aMiHHHUKIB, 3 JIOIIOMOTOIO SKHMX BOHAa
BUKOHYETHCH.

IV eran — eTan 30BHINIHBO1, TOJOCHOI MOBH (30BHIIITHLOMOBIICHHEBHH ). [ei
eTan nependayae BUKOHAHHS il 0€3 omopu Ha MaTepiaibHi ab0 MaTepialii3oBaHi
npeametu. [1in yac BUKOHAHHS 11 HEOOX1THO TTPOMOBJISTH 1i BrOJIOC 1 caMe BOHA
Buctynae OO/l. T'oocHa MOBa BHUCTyMa€e 1 MOBJICHHEBOIO JI€10, 1 MOBIJOMJICHHSAM
npo Hei. MoBjeHHeBa i MOBMHHA OYTHM PO3TOPHYTOIO, 3PO3YMIJIOI0 1HIIMM
JIFOJISIM, BUCTYTIATH 1 HOCIEM 3aBIaHHs, 1 fiero. HeoOximHO mporoBoproBatu BCi 6€3
BUKJIFOYCHHS i1, K BUKOHYIOThCA. Ha mpomy erami BigOyBaeThbes mepexii Bif
30BHIIIHBOI il A0 JAyMKH MOpO [Ait0, aje TpU I[bOMYy III€ HE BI1J0YBAEThCA

aBTOMAaTH3aIlll.
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V eran — popmyBanHs nii y 0€33By4YHOMY, BHYTPIIIHBOMY MOBJEHHI (TIpO
cebe). Jlis HEe CympoOBOMKYETHCS TYYHUM a00 MHCHbMOBUM MOBJICHHSM. Y4HI
MPOTOBOPIOIOTH MPO cebe Aito, omeparlito, KOTpy B JaHUW MOMEHT BUKOHYIOTb.
Takum 9WHOM, HyXKe MIBUIKO BiAOYBA€THCSA CKOPOYEHHS OOCSTY MPOMOBJIISTHHS,
OCKUJIbKH J1i, Kl Y4HIO JyXe 100pe Biomi, MepecTaroTh MPOTOBOPIOBATHUCH 1
3a3HAIOTh TEPBUHHOI aBTOMaTu3allii — HaOyTTs po3ymoBoi (opmmu. [lis, sika
bOpMyeThCS, MOXKE€ MaTH €JIIEMEHTH 30BHINIHBO MOBJICHHEBOI, ajie TIIBKA B
CKJIAQAHUX MOMEHTax. KOHTpOJb 3a BUKOHAHHAM [ii MOCIAONIOETHCS 1 MOXKE
B1I0YyBaTUCS TUIBKH 32 BUMOTOIO menarora (yTOYHEHHS MOCIiJOBHOCTI OIepaliu,
pe3yabTaTy OKpeMHX ornepailiif). Pe3ynbTaToM BHUCTyIa€ MIBHUIKE, pPaBUIIbHE,
YiTKE BUKOHAHHS OKPEMHX OMEpalliil Ta BCI€T il B IIIIIOMY.

VI eran — po3ymMoBoi, BHYTpilIHBOI [1i. BianpanboBaHa Jisi BUKOHYETHCS B
pO3yMOBii (PopMi, MAKCUMaJIbHO ABTOMATU3YETHCS Ta TMOBHICTIO OMAHOBYETHCS.
i1 BUKOHYE€ThCA 13 oOpa3zaMu abO0 TMOHSTTSAMH, SIKI BHUCTYMAIOTh HOCISIMHU
MIPEAMETHOTO 3MICTy, 0€3 BHKOPHUCTAHHS pO3rOopHYTOi MOBH. KOHTpOMIOETHCS
TITBKH KIHIIEBUM PE3YNIbTAT [I1i, IKa aBTOMATH3Y€EThCS.

VY cBoix gocmimkennsax 1. I1. IMignacuii [213] npornoHye BUKOPHUCTOBYBATH
uisi GOpMyBaHHS BMiHb TPU OCHOBHI €Talld: MIATOTOBYUNA — CTBOPEHHS YMOB 1
¢bopMyBaHHS MOTHBIB OBOJIOJIHHS BMIHHSMH, 3aCBOEHHS HEOOXITHUX 3HAHb;
OCHOBHMM — B3a€EMOJi] BHKJIaJadya Ta CTYACHTIB 4Yepe3 BUKOPHCTAHHSI
pi3HOMaHITHHX (DOpPM, METOIIB, 3aCO0IB MIEAATOTIYHOTO MPOIIECY ISl TOCATHEHHS
MOCTABJICHOI METH; 3aKJIIOYHUIN — aHaJlI3 IOCATHYTUX PE3yJIbTaTIB.

Ak mokazayM Ham JOCHIPKEHHs, mpolec (opMyBaHHS BMiHb Y4YUTENs
MIPOBOJIUTH HABYAIbHUN XIMIYHHM €KCTIEPUMEHT JIOBTOTPUBAIIAN, CKIQIHUMA, TOMY
JJIs1 HOTO YCHIIITHOTO MPOXOKEHHsI HE0OX1/THO 3a0€3MeUnTH Taki HOTO CKJIaI0BI:

v’ Po3yMiHHS poii i 3Ha4eHHs XiMIYHOIO €KCIIEPUMEHTY B MpOQeciiiHiii
TISTBHOCTI BUMTENS XiMmii. YCBiIOMJIEHHS HEOOXimHOCTI (opMyBaHHS BMiHBb
NPOBEICHHS Ta BUKOPUCTaHHS  XIMIYHOIO  €KCHEPUMEHTY Y  BJacHId

eKCIEPUMEHTAJIbHIN IISIbHOCTI Ta HAa YPOIll (MOTHBAIIITHA CKJIaI0BA).
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v’ 3HaHHA TEOPETHYHHMX OCHOB XiMiUHMX Ta IICMXOJIOrO-IIEJaroriYHuX HayK,
K1 TOSCHIOIOTh MPOXO/KEHHS XIMIUHUX peakiii Ta BUKOPHCTAHHS XIMIYHOTO
EKCIIEPUMEHTY B HaBYAJIbHO-BUXOBHOMY IpOIIeCi (3HAHHEBA CKIIAZI0BA).

v BigbHe BOJOIHHS HaBUYKAMH Ta BMIHHSIMH IIPOBEICHHS HABYAJIBHOTO
XIMIYHOTO EKCHEPUMEHTY SIK CHenu(piyHOTo crocoOy BUKOHAaHHS MpodeciiHOi
JUSTBHOCTI. 31aTHICTh BUKOPHUCTOBYBATH XIMIYHHMM EKCIIEPUMEHT SIK TPOBIIHUN
METO/I HaBYaHHSI (IisTbHICHA CKIIAJI0BA).

Peanizariisi Takoro mpoiiecy B MpakTUIll HaBYaHHS 3a0es3reuye npodeciiiHe
YCBIIOMJICHHS ce0e MailOyTHIM yuyuTesnaem XiMmii, (hOpMye MO3UTUBHY MOTHBAIIIIO
JI0 OBOJIOJIIHHS MaiOyTHBOIO Tpodeciero, 3a0de3neuye CUCTEMaTH3allilo Ta
MOTJUOJICHHS] TCOPETUYHUX XIMIYHHMX Ta MCUXOJIOr0-TeIaroriyHuX 3HaHb, (OpMye
Ta BJOCKOHAJIIOE MPAKTUYHI BMIHHS MalOyTHBOI MPOQPECIHHOT AISUTBHOCTI.

AHani3 HayKOBO-METOAUYHOI Jitepatypu [59; 108; 110; 112; 116] cBiquuth
npo Te, MmO (OopMyBaHHS BMIHb HIPOBEACHHS HABYAJIBbHOIO XIMIYHOIO
EKCIIEpUMEHTY MaWOyTHIMU BUMTENSIMU — OararorpaHHuil MpOIEC, SKOMY
MPUIIJICHO HEAOCTAaTHLO yBaru. l{e MmosiCHIOEThCS CKIATHICTIO Ta OCOOJMBOCTIMU
XIMIYHOTO €KCIIEPUMEHTY SIK 00’€KTa IISNIBHOCTI, 1 CHUCTEMH BMIHb YUMTEIs
MPOBOJIUTH HABYAJIbHUM XIMIYHHM eKCIepUMEHT sk 11 3micty. Haseneni
YTOYHEHHS TOHATh  «HABYAJbHUW  XIMIYHUH  E€KCIIEPUMEHT»,  «3arajbHl
(1HTeJIeKTyalbH1), eKCIEPUMEHTANIbHI, METOJAMYHI BMIHHS IIPOBOJIUTHA HaBYAIbHUIM
XIMIYHMHA EeKCIIEpUMEHT» NOTpeOyIOTh JOKJIAJHOIO 3’SICyBaHHS CYTHOCTI Ta
kjacudikamii XIMIYHOTO E€KCIIEPUMEHTY, SIKUd BUKOPHUCTOBYETHCS B CY4aCHOMY
3arajibHOOCBITHLOMY HaBUYAJbLHOMY 3aKIaji.

IcHye HEOOXIMHICTh YAOCKOHAJICHHS TPAAUIIIMHOI METONUKU (PopMyBaHHS
BMiHb MaHOyTHIX BYMTENIB NPOBOAUTH HABYAIBHUI XIMIYHMI E€KCIIEPUMEHT
BIJIMOBITHO /10 Cy4acHUX TeHACHIIIH ocBitH [233; 234; 308; 311; 322].

3 1i€l0 METO BUHHKIA MOTpeda y JAeTalbHOMY BHUBUYEHHI OCOOJIMBOCTEH

XIMIYHOT'O €KCIIEPUMEHTY B IIKOJII Ta HOro Kiacudikariii.
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1.2. XiMiyHMI eKCIIEpUMEHT Ta ioro Kiacudikamis

Oco0nuBICTh XiMIi, SK EKCIIEpUMEHTAIbHOI HayKW, BUMarae, mod ii
BUKJIQJaHHs 0a3yBajocs Ha BUKOPUCTAHHI HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY,
AKUW 3a0e3nedye JOTpUMaHHS MPUHIIMIY HAOYHOCTI B HaBuaHHI [288], ¢opmye
MPaKTUYHI BMIHHS Ta HABUYKH, PO3KPUBAE 3aKOHOMIPHOCTI XIMIYHUX POIIECIB.

Ponp XiMiuHOTO €KCIIEpUMEHTY B mporieci BuBYeHHs Ximii y 3H3 Bu3Hauena
B 0aratb0X HayKOBUX poOOTaXx YYEHHMX—METOAMCTIB. Y CBOiX poOoTax
B. H. BepxoBchkHil BH3HAuae TMPOBIAHY pOJIb XIMIYHOIO €KCIIEPUMEHTY B
YCHIIIHOMY BUPIIIEHHI HaBYaJIbHO-BUXOBHMUX 3anay. «HaBuanbHHMI XIMIYHUN
EKCIIEPUMEHT 3/1aT€H BUPINIyBAaTH 3aBIaHHS HABUaHHSA TUIBKM 3a yYMOB HOTO
BUKOPHUCTAHHA $K: JDKEpeNla Mi3HAHHS SBHUI, €IUHOTO Ta HEOOXITHOTO J0Ka3y
ICTHHHOCTI ~ MPUIIYIICHHS, TIMOTE3H, BHUCHOBKY, UIIOCTpAIlii TEOPETUUHUX
MOJIOKEHB; €MHOTO 3ac00y (hopMyBaHHS 1 BAOCKOHAJICHHS MPAKTUYHUX YMiHb Ta
HAaBUYOK; TMPOBIAHOTO 3acO0y 3aCBOEHHS Ta BUKOPHCTAHHS TEOPETUYHHUX 3HAHB;
MeToay (crmocoOy) MEpeBipKU 3HAHB 1 BMIHb;, 3ac00y (OpMyBaHHS 1HTEpECY 0
BUBYEHHS XIMIYHOI HAayKH, JIONMUTIMBOCTI, I1HIIIATUBHOCTI, TPAarHeHHS [0
CaMOCTIMHOTO TMOIIYKY Ta BUKOPUCTAHHS 3HAHb Ha MPaKTHUI» [65, ¢.5-6].

Ha#iGinp1 moBHO poJib XIMIYHOTO €KCIEPUMEHTY B HaBUYAIBHOMY MpOIECI
Bu3HaueHa B. M. Haiinanom ta A. K. ['paboBuMm, sika mossirae y ToMy, 110 «BIH €
MOYATKOBUM JIKEPEJIOM 3HaHb, IIOB’SI3yE TEOPIF0 3 TMPAKTUKOI, JOBOIUTH
PaBUIBHICTh TEOPETUYHUX MOJIOKEHbB, CIpUSIE (POPMYBAHHIO TPAKTUYHUX YMIHb 1
HAaBUYOK YYHIB, PO3BUTKY, BJIOCKOHAJIEHHIO 1 3aKpIIUICHHIO 3HaHb. BiH po3BHUBae
1HTEpecC y4HIB 10 BUBUEHHS XiMii i popmye HaykoBuii cBiTorasa» [186, c. 141].

CTOoCOBHO HaBYaJIbHOTO XimiuHOoro ekcrepuMmenty A. O. beniko [36]
BUCIIOBUB TaKl TyMKH:

1. XimiyHUI €KCIIEPUMEHT € JKEPEJIOM 3HAHb 1 KPUTEPIEM 1CTHUHHU.

2. XIMIYHUH EKCIEePUMEHT CJIYI'ye HeE JIHIIEe 3aco00M HaOyTTsS MIITHUX
3HaHb, aJl¢ ¥ CHpHsE€ BUXOBAHHIO y4YHIB (JIFOOOB JIO mparli, CIIOCTEPEKIIMBICTb,

KyJbTypa mparii 1 iH.).
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3. XiMIYHUN EKCIIEPUMEHT BHUCTYIMA€ BaXJIMBHUM 3acO00M MPOOIEMHOTO
HaBYaHHSI.

HaBuanpHuii XiMIYHUH EKCIIEPUMEHT «OJHOYACHO CIIYTYe 1 JDKepeoM
3HaHb, 1 METOJIOM HaBYaHHS, BUXOBAHHS 1 PO3BUTKY YYHIB, € TOJIOBHUM 3aCO00M
Hao4YHOCTI» [49, c. 102].

AHamni3yloud pojb XIMIYHOTO EKCIEPUMEHTY B HaBYaJIbHO-BUXOBHOMY
MpoIIeci, MOYKHA KOHCTaTyBaTH, MO €(PEKTUBHICTh HAaBYAHHS MOBHICTIO 3aJICKHUThH
Bl Oprasizamii Ta YCHIIIHOCTI XIMIYHOTO eKCIIepuMEeHTy. HaBdaibHwHii
CKCIICPUMEHT BHCTYIIA€ €IEMEHTOM (OPMYBaHHS TIO3UTUBHOI MOTHBAIli Ta
30y/KEHHS 1HTEpPEeCy 10 BUBYEHHS XiMli, pO3BUTKY CaMOCTIMHOCTI, aKTUBHOCTI,
TBOPYOCTI, OCKUIbKM 3a0e3ledye Yy4HIB MOMJIHMBICTIO BUKOPHUCTOBYBATH BIIACHI
TEOPETUYHI 3HAaHHS Ta BUKOHYBATH IEBHI i HA MPaKTUIl. XIMIYHUN €KCIEPUMEHT
PO3BHUBAE MHUCIEHHS, PO3YMOBY aKTHBHICTh YYHIB, HOTO MOXHa PO3IJISIATU SIK
KpUTEPii MpaBUIBHOCTI OJICPIKAHUX PE3YyJIbTaTIB, 3p00JICHUX BUCHOBKIB [75; 76].

Y MeTonuuHIi JITepaTypl €KCIEPUMEHT MOJIaHO SIK CaMOCTIMHUN METO[
HAaBYaHHS XiMil, SKHM OJHOYAaCHO BHCTymae 1 3acoOoM HaB4aHHSI. Towmy,
JTOCHiAHUIIbKa poOoTa Oyja posmoyaTa 31 BCTAHOBJICHHS — Kiacuikaiii
HABYAJIBLHOTO XIMIYHOTO EKCIEPUMEHTY, SKUH BUKOPUCTOBYETHCS BUYUTEIISIMH B
npodeciitHiil AiSTBHOCTI.

VYuacmigok aHamizy miteparypHux Jokepen (O. 1. AcraxoB [26-27],
H. M. Bypunceka [49], B. H. Bepxoscekuii [65], B. 4. BiBropcekuit [67-77],
O. A. I'paGeupkutii [185], A. K. I'paboruii [107; 114; 186], K. . [Tapmenor [203],
B. C.ITomocin  [155], JL O.ILBerkoB  [296], 1. H.YeptkoB  [301],
C.T. lllanoBanenko [305]) Oymo 3’sicoBaHo, 1m0 Tpodiema Kiracudikaiii
HaBYaJIbLHOTO XIMIYHOTO EKCIIEPUMEHTY  TEOPETUYHO PO3pOOIISIETHCS
JOCITIITHUKaMH TPUBAJIMN Yac, ajie i 0Cl He ICHY€E MOoTo €MHOT Kiacudikariii.

Ile mnoB’s3aHO 3 PI3HOMAHITHICTIO (QYHKIIN, $KI BHUKOHYE XIMIYHUH
EKCIIEpUMEHT Y BUPIIIEHH] 3aBJlJaHb HaBYaHHS, BUXOBAHHS Ta PO3BUTKY B IMPOIIECi
BUKIananHg Ximii. OCKITBKH, caMme 1€ TOpOJKye OaraTOMaHITTS BHIIB, Qopm,

Ipyll Ha SKI MOJUISIOTh MIKIIBHUM XIMIYHMM EKCIIEPUMEHT Y4YeHI—METOJIUCTH.
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baxkxanHs BpaxyBaTH 3HAQUYEHHS €KCIIEPUMEHTY AJi1 (POPMYBaHHS CUCTEMHU MIITHHX
3HaHb Ta BMIHb Yy4YHIB pOOUTH 3pPO3YMUIUM ICHYBAaHHS BEJIMKOI KUIBKOCTI
Kyacudikaiii HaB4aIbHOTO XIMIYHOTO €KCIIEPUMEHTY.

VY metoaunii HaBYaHHS XiMii 1CTOPUYHO CKIIATHCS JEKUIbKa Kiacu]ikarii
HAaBYAJIBHOTO XIMIYHOTO E€KCIEPUMEHTY, SKI IMOCTIMHO OHOBIIOIOTHCS pPa3oM i3
PO3BUTKOM METO/IIB 1 3ac001B HaBuaHHsA. Kiacudikaiii HaBYaapHOTO (IIKUIBHOTO)
XIMIYHOTO €KCIIEPUMEHTY 3a PI3HOMaHITHUMU KpUTEpisiMU HaBoauMo B Tadu. 1.10.

Tabnuys 1.10
Knacudikaunii HaBYAJIbHOr0 (IIKUIBHOI0) XIMIiYHOI0 €KCIIEPUMEHTY B

MeTOAMYHIM JiTepaTypi

ABTOD O3Haka Buam ekcriepuMenTy Jxepeno
H. M. bypunceka | [lugakTHuHi |- HAOYTTS HOBUX 3HAHb, [49,
1Tl YPOKY |- 3aKPITUICHHS; c.103]
- YIOCKOHAJICHHS 1 3aCTOCYBaHHSI 3HAHb 1
BMIHB;
- 00JIIK 1 OIIIHIOBAHHS 3HAHb 1 BMIHb.
JL. O. LlperkoB Micue B|- KJIACHUI (YPOUHHMIA); [296,

HABYAIBHOM |- MO3aKIACHHH (I03aypOYHHMIA) Y BUTTI| ¢ 16-19]
y mporeci  [TypTKOBUX ab0 JOMAIHIX JOCTIIIB.
[TisHaBajbHE |- Ge3mocepeIHbO Mi3HABaNbHI gocmiau; ([296,

3HAYCHHS |- JIOTIOMDKHI Ii3HaBaJIbHI JIOCTIIH. c. 10]
Macmirad |- MAaKPOCKCIIEPUMEHT; [296, c.
IPOBEICHHS |- MIKPOEKCIIEPHMEHT; 19-20]
- HAIIiBMIKPOEKCIICPUMEHT.
B. §1. Bistopebkuit  (Peajizaiis |- peanbHUii; [67]
- PO3YMOBMH.
K. f1. Ilapmenos Croci0 - JECMOHCTpALMHMIA, SKAH OpoBOAKTH|[203, c.
oprasizaiii |y4uTeb; 126]

- 1abOpaTOpHMiA, K BUKOHYIOTh Y4HI1 Y
BUIIISIAL  (PpOHTANBHUX J1a0OpATOPHUX
poOIT Ta NPAKTUYHUX 3AHSTh.

B. H. BepxoBcbkuil | [[ugakTHYHE |- JEMOHCTPALIAHI JOCITiIH; [65, c.
3HAUYEHHA |- JaOOpaTOPHI TOCII]IH; 10]

- IPaKTHYHI 3aHATTS;

- TEMATHYHI IPAKTUKYMH.

C.T. [lanosanenko |CaMOCTI- |- ITFOCTPATUBHUIA; [305, c.
HICTh - HaBYAJILHO-TOCIT1THHI; 282-
PO3YMOBUX |- HAYKOBO-IOCII1THHIA.

284]
T
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CyvacHuil HaBYaJbHUM MPOLIEC NOBUHEH MATH PO3BUBAJIBHUN XapakTep,
OyTH akTHBHUM. BiIMOBITHO IO IIMX BHUMOT XIMIYHHM €KCIIEPUMEHT TeX HaOyBae
npobsieMHoro xapakrtepy. Hanpuknan, y npaigix B. S1. BiBropcekoro [71] okpemo
BUJUICHUN TpoOieMHUN ekcrepuMeHT. OcoOmuBUN 1HTEpEC y I[bOMY HampsiMi
BukinkaroTh podotu H. E. Ky3neropoi Ta 0. B. Cypina [158; 175; 263-264; 266].
Tak, 3okpema, lO.B.Cypin BBaxkae, MmO «cepel oprasizaiiiHux Qopm, ki
HAOIMKAIOTh YYHIB JI0 HAYKOBOTO €KCIEPUMEHTAIBHOTO JOCTIIKEHHS MOXe OyTH
po3rsiHyTa 1 Taka ¢dopma, SK MpoOJeMHUM exkcrepuMmeHT... [IpoOnemuuit
eKCIIEPUMEHT — II€ Taka (hopMa 3aCTOCYBaHHS €KCIIEPUMEHTY IiJ Yac HaBYaHHS,
KOTpa Jla€ MOJIMBICTb CTBOPUTHM ¢ OpraHi3yBaTH MpPOOJIEMHY CHUTYAIIlo,
BUKJIMKAIOUM 1HTEPEC B VYYHIB JIO TIOWIYKY TPUYUH SBUINA, SIKE BOHH
criocTepiratotby [264, c. 14].

OcoOmuBy yBary wmaiOyTHI BYMTENl XiMil MalTh NOPUAUIATH CaMe
JEMOHCTPALIfHOMY €KCIIEpUMEHTY. YUUTENb XiMii OBUHEH JOCKOHAJIO BOJIOAITH
SK TEXHIKOIO HOT0 TPOBEACHHS, TaK 1 METOAMKOIO BKIIIOUEHHS B HaBYAJIHHO-
BUXOBHUI MpOIIEC. JemoHcTparrii CKJIaJIal0Th OUIBIITY YaCTUHY
€KCIIEPUMEHTAJIbHOI pPOOOTH BUMTENS HA YpOIl, TOMY BOJIOHITH BMIHHSIMHU
IPOBOANUTHU TaKUM €KCIIEPUMEHT KOXKEH YUYUTEIb TOBUHEH JOCKOHAJIO.

OcobnmBe 3HAYEeHHS JUISI HAc Maya Kiacu@ikaiis JIeMOHCTpPAIiiHUX
excriepuMeHTiB 13 ximii. Tak K. f. [lapmMenoB mnoaiunisge JaeMOHCTpariiiHi
eKCIIEPUMEHTH 3a 3MICTOM Ha TPH TPYIU:

1. TIpoBoAATHCS 3 METOIO 3’ICYBaHHS YUHSIMHU BOKIMBUX XIMIYHHUX SIBHII[ Ta
3aKOHIB. Y Wi Tpyli BiH NPONOHYBaB BHUAUIUTA OKPEMO JAEsKI 1CTOPUYHI
EKCIIEPUMEHTH, IO MOKJIHUKAaHI BIITBOPUTH TEPE]l YUHIMHU KJIACUYHI JOCIIIH, SKi
3AJTMIIWIINA 3HAYHUM I y HayI.

2. 3 [JOMOMOrol SIKMX YYWUTEIh 3HAWOMHUTH YYHIB 13 XIMI3MOM Ta
MPUHIMITIAMA HAWTOJIOBHIIIUX XIMIYHUX BUPOOHHIITB.

3. I3 3acTocyBaHHAM eeKTpUYHOro cTpymy [203, ¢. 236-238].
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3anexHo BiA OOMagHAHHS, IKE BUKOPUCTOBYETHCS M1 Yac IEMOHCTPYBAHHS

exkcnepumenty, T.C. Hasapoa, O. A.'pabeuskuii, B.M. JlapoBa [185]
BUJIUIIOTH TaKli iX TPpU TPYyIMH:

1. JlemoHcTpaIliliHi JOCIIIA B TUTIOBUX MPHUJIAaX Ta yCTAaHOBKAX.

2. JleMoHCTpaIliiiHi TOCTIAN B CIICHIAIbHUX MPUJIaJIax Ta yCTaHOBKAX.

3. KinmbkicHi 1ocaiau, sSKi MPOEKTYIOThCS Ha €KpaH.

VY cBOO Uepry, 3aJIe)KHO BiJ] BUKOPUCTAHHS 00JIaTHAHHS JIJIs1 YHAOUHEHHS Ta
BpPaxoOBYIOUl OCOOJIMBOCTI CINPUHAMAHHA JIEMOHCTPAI[IHHOTO EKCIEPUMEHTY,
B. C. Ilonocin BUAUIMB JIBa BUAM AEMOHCTpAIIMHUX NOCHIIIB — Oe3mocepeaHi Ta
ornocepenkoBani [216]. besnocepenHi — BuUMararoTh BIJl EKCIIEpUMEHTATOpa
BUKOPUCTAaHHS JEMOHCTPAIIMHOTO TIOCYJy BEITUKOrO PO3MIPY, AEMOHCTpAIIHHUX
HITaTUBIB JJI MPOOIPOK 13 MIACBITKOO, IEMOHCTPALIHHOTO CTOJIMKA, YOPHOTO Ta
outoro ekpaniB. I[Ipum JEeMOHCTpYBaHHI OMOCEPEIKOBAHHMX JOCTIAIB YYHIB
CIPUIMAaIOTh €KCIIEPUMEHT Bi3yallbHO, a BUUTEIh BUKOPUCTOBYE TEXHIYHI 3aC00U
YHAaOUHEHHS XIMIYHOTO €KCHEepUMEHTY (TpadornpoexTop, BiJI€0300pakeHHs,
KOJIOCKOII, MYJIbTUMEIIMHUN ITPOSKTOP TOIIIO).

Merox  TOpIBHSHHS  ©KCIEPUMEHTAIBLHO  OTPUMAHUX  pe3yJIbTaTiB
noknaaenuit B. C. [lomocinum Tta A.TI. latayminum [217] y ocHOBY mnomity
JEMOHCTPALIMHUX JTOCI/IIB Ha MapajesibHi JOCTIAN 3 TO3UTUBHUM Ta HETATUBHUM
edpextamu. Taki gochiau 3a0€3MeuylOTh MOXKJIUBICTh YUUTENIO OJIHOYACHO
MIPOBOJIUTH OJHAKOBI XIMIYHI peakxiiii 3 1BOMa pi3HUMH peuoBHHAMU. Pe3ynbTaTom
MPOBEJICHHSI TaKUX JOCIIIB € JOBEICHHS a00 CIPOCTYBAaHHS HAJIEKHOCTI JIBOX
PI3HUX PEYOBHUH J0 OJJHOTO KJIacy CIIOJIYK, HasSIBHOCTI MOAIOHUX BiacTuBocTei. Ha
OCHOBI TPOBEACHHS TaKUX [JOCHIAIB Yy YYHIB (OPMYIOTbCS PO3YyMOBI il
MOPIBHSHHS Ta y3araJbHCHHS.

JleMOHCTpaliifHii XIMIYHUA €KCIIEPUMEHT TIIbKH TOJI cTae e()hEeKTUBHUM
METO/IOM HaBYaHHS XiMii, KOJIM BIUIMBAE HA OPTaHU YYTTS Y4YHIB, Ha 1X €MOI[IHHUN
CTaH, CIpHUSA€ TO3UTUBHOMY €MOLIMHOMY HACTpOIO. 3aleXHO BiJl BIUIUBY
30BHIIIHIX e(QeKTiB peakiiii Ha emomiiiHy cdepy yuHiB, B. C.Ilomocin [219]

BUJIUIUB JIBI TPYIIH JIOCTIIB: 13 SCKPABUM 30BHIIIHIM e(PEeKTOM, K1 0€3M0CEepeTHBO
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3MIIMCHIOIOTH 3HAYHUIA €MOITIMHWIA BIUTUB HA Y4YHIB (€()eKTH1 TOCTiAM), Ta JOCITIIHN 3
MaJIOMOMITHUM 30BHIIIHIM e€(eKTOM, SKi OMOCEPEJAKOBAHO BIUIMBAIOTH Ha
EMOIIMHHUM CTaH yYHIB.

JleMOHCTpaliifHA eKCTIEPUMEHT TaKOXK TOIIISIOTh, Y 3aJISKHOCTI Bl HOTO
BUKOHABIIS, HAa BYWTEIbCHKUM Ta Y4HIBCHKHH. [IpuuoMy y4HIBCBKHI MOXe
BUCTYNAaTU Yy BUIJISAI JOTIOMOTM BYMTENI0 a00 MPOBEACHHS IOCHIAY Mia dYac
CaMOCTIMHOI BIAIIOBII.

CnpoOyBaBimu  Ki1acu(piKyBaTh YYHIBCBKUN XIMIYHMM €KCHEPUMEHT 3
no3uiii naisuibHIcHOI Teopii, 3. I. [Tununenko [176] Buminmuna tpu Gopmu Horo
oprasizaiii: ppoHTanbHY, TPYNOBY, IHAUBIAYAJIbHY, & TAKOX KOHKPETHI BH]IU, 1110
BIJIMOBIJIAIOTh KOXHIM ¢dopmi. CTBOpeHa aBTOpoM Kiacudikailisi Mpe/cTaBlieHa

HaMH y BUTIIAII cxemu (puc. 1.2).

Yuniecoxuit ximiunuit excnepumenm

/ v \

PpoHTAILHUMH I'pynosuii InpuBinyanbHuii
) ['pynosi TBOpuI . €MOHCTpaLiHMIA
JlaGopartopHi > o A b
: 3aBJaHHS €KCIIEPUMEHT
JOCIIIU
q - bararoBapiaHTH1 InauBinyanpHa
aKTUYHI 3aHATTS - > :
p »|  nmabopaTopHi »  J0CHiHUIBKA poOOTa
MPAKTUKYMH
JlaGoparopHuii ExcnepumeHnTtanbHi
IPAKTUKyM KOHTPOJIbHI POOOTH
Po3ymoBuit
eKCIIEPUMEHT

A 4

ExcniepuMeHTanbHe po3B’si3yBaHHs 3a/1a4,

A 4

JIOMAIITHIF eKCIIEPUMEHT

Puc. 1.2. Knacudikamis  y4HIBCBKOTO XIMIYHOTO EKCIEPUMEHTY 3a

JISITBHICHOIO TEOP1€0 HaBYaHHS
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Tax, ¢ponranpHa Qopma opranizaiii €KCIEPUMEHTY XapaKTePU3YEThCS
MOCTAaHOBKOIO CIIIJIBHOI JTUAAKTHYHOI METH Tepe] yciMa YYHSIMH Kjacy Ta
BUKOHAHHS HUMH 3aBJaHb, OJIHAKOBUX 3a pPIBHEM CKIAJHOCTI Ta croco0amu
BUKOPHUCTAHHS EKCIIEPUMEHTAIPHUX yMiHb. YYHI KJIacy BHUKOHYIOTH 3aBJIaHHSA
OJIHOYACHO, HE KOHTAKTYIOUHM MK 00010 (a00 B HE3HAuUHIM Mipi), a pe3yJbTaTH
JUSITTBHOCT1 KOHTPOIIOIOTHCSI BUMTEIIEM.

Tax, Ha nymMKy aBTOpa, B HaBUAIBHOMY MPOLECI MOXKYTh OyTH BUKOPUCTaHI
TaKl BUJIM €KCIIEPUMEHTY: JIaOOpaTOPHI JOCIIU, TPAKTUYHI 3aHATTS, JabopaTopHI
MIPAKTUKYMHU.

VY mpoueci oprasizamii 1HAUBIIYaJIbHOTO TIPOBEJIEHHSA EKCIEPUMEHTY
BUUTENb IMPOMOHYE YYHSIM PI3HI 32 3MICTOM, OOCSTOM, CKJIQJHICTIO 200 YacoM
BUKOHAHHS €KCIIEPUMEHTAJIbHI 3aBJaHHA. YYH1 BUKOHYIOTh 3aBJaHHSI CAMOCTIMHO,
MPaKTUYHO HE KOHTAKTYIOYM aHi 3 yduTeleM, aHi Mik coboro. «Taka dopma
poOOTH Nae MOXIIMBICTH YYHSIM BUKOHYBAaTH 3aBJIaHHS BIAMOBIJHO /10 BJIAcCHOI
MIJITOTOBKHU, HABYAJIBHUX MOMJIMBOCTEH Ta cxuiabHOCTeW. OCHOBHI BHAM POOIT
Takoi (OpMH: JTEMOHCTPAIlIMHUA EKCIIEPUMEHT, IHAMBIAyaJlbHA JOCIITHUIIBKA
poboTa, pO3yMOBUI €KCIIEPUMEHT, €KCIIEPUMEHTAIbHI KOHTPOJIBHI poboTn» [176,
c. 50].

I'pynoBa ¢opma opranizaimii XIMIYHOTO €KCIIEPUMEHTY TIOJISITae Y
oprasizauii BYMTEJIEM THMYacOBO CTBOPEHHUX TPyl YYHIB JUIsl SIKUX BHU3HAYEH1
CHUIbHa MeTa Ta LU JisuIbHOCTI. ['pymaM y4HIB MpPOMOHYETHCS BHUKOHATH
OJIHaKOBI, MOAIOHI abo pi3H1 3aBAaHHs [323], M0 103BOJISIE PO3PI3HUTH €JIUHY 1
nudepeHiioBaHy TPyIOBY €KCIIEpUMEHTAIbHY po00Ty. BunTtens BucTynae B poi
KOHCYJIbTaHTa, YUHI CIIJIKYIOTHCS 1 KOHTaKTYIOTh M1k COOO0I0 B MeXaX CTBOPEHHUX
rpyn. ABTOp BHJAUIAE Takl «OCHOBHI 1i BUAM: OaraToBapiaHTHI JabopaTOpHi
MPaKTUKYMHU, TPYIIOBI TBOPY1 3aBaHHs. EkcriepuMeHTallbHEe pO3B’A3yBaHHS 3a/1a4,
a TaKOX JOMAIHIA EKCHEePUMEHT MOXXYyTh OyTH OpraHi3zoBaHi Yy BCIX TpPbOX

dbopmax» [176, c. 50].
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[TocriiiHe OHOBJEHHSA CHOCOOIB BUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY B
HABYAJIbHO-3HABAILHINA JiSIILHOCTI Ta HAYKOBO-TEXHIYHUN PO3BUTOK IMPHU3BEIN
110 GopMyBaHHSI HOBOTO BUJTY €KCTIEPUMEHTY — KOMIT IOTEpHOTO [56].

TepMmiHonoriuHe  BHU3HAYEHHS  TOHATTA  «BIPTYalIbHMM  XIMIYHHMA
EKCIIEpUMEHT»  MOJalTh  psAn  ydeHux. Tak €. f. Apmiancbkuii  Ta
O. O. benoxBOCTOB 3a3HA4YalOTh «BIPTYAIbHUN XIMIYHUI EKCHEPUMEHT — BU]
HABYAJILHOTO KCIEPUMEHTY 3 XiMii; HOro OCHOBHOIO BiJIMIHHICTIO BiJl HATYPHOTO
cayrye TouM (hakT, IO 3aco0oM jJeMOHcTpallii abo MOJEeTIoBaHHS XIMIYHUX
IIPOLIECIB 1 SIBUL CIIYT'Y€ KOMIT I0T€pHa TexHikay [38, c. 91].

Ha nymky HO. IO. I'aBpoHCBKOi, «BipTyasnbHMil (Bif unar. virtualis) —
O3HAYa€ «MOXKJIMBHUM, IKUN HE Ma€ (PI3MYHOTO BTIJICHHS»; BIpTyajdbHA PEAIbHICTD
— IMITalisg peajdbHUX OOCTaBUH 3a JOMOMOTOK KOMII' FOTEPHHX MPHUCTPOIB;
BUKOPHCTOBYETbCA TOJIOBHHMM YMHOM B HABYAJIBHUX LUIAX; B 3B’SI3KYy 3 LUM
BIPTyaJIbHUM €KCIIEPUMEHT 1HKOJIM HA3UBAIOTh IMITAIIHHUM a00 KOMIT FOTEPHUM))
[84].

OcTaHHIM 4YacoM, BUKOPUCTAHHS KOMIT IOTEPHOI TEXHIKH JJIsi TMPOBEIACHHS
HABYAJIBHOTO XIMIYHOTO E€KCIEPUMEHTY 3a3HaJI0 MOTYXHOTO PO3BUTKY. YUHTEl
OTpUMAJIK JIOCTYH, Y MeEpexi I[HTepHeT, 10 BiJEO3aMHCIB pealbHUX XIMIYHUX
EKCIIEPUMEHTIB, SKI BIJITBOPIOIOTH Ha YOIl 3 JOMOMOTOI0 MYJIbTHMEMINHOTO
MPOEKTOpa, Ta KOMII IOTEPHUX IMporpaMm, skl IMITYIOTh IPOBEIECHHS XIMIYHUX
EKCIIEpUMEHTIB Ta poOOTy B XiMiuHii aboparopii. Ile mpu3Beno 10 BUHUKHEHHS
npobiemu kiaacugikaiii KOMM IOTEPHOrO0 HABYAJIBHOTO XIMIYHOTO E€KCIIEPUMEHTY
3aJIEKHO B1J TEXHIYHUX 3aC001B, SIKI BAKOPUCTOBYIOTHCS JIJIsl HOTO MPOBECHHS.

Mu nmpomnoHyeMO PO3PI3HATH BIPTyaldbHUN Ta MYJIbTUMETIAHUNA XIMIYHHMA
eKCIIepUMEHT. BipTyanbHuil XIMIYHUH EKCHEPUMEHT — OCOOJIMBHM  BUJ
HaBYAJIbHOTO XIMIYHOTO €KCIIEPUMEHTY, SIKU BUKOHYETHCS YYHEM 13 JOMOMOTOI0
KOMIT'FOTEpHOT TEXHIKM, Yy BHUIJISAL IMITalli €KCIePUMEHTaJbHOI HISUIBHOCTI Y
BipTyanpHi Jabopartopii. [Ipu 1bOMYy Yy4YHI MaHIOYJIOOTh 300paKEHHSIMU
XIMIYHOTO TIOCYyAy, OOJaJHAaHHS Ta pEaKTUBAaMHU, SIKI CTBOPEHI 3 JIOTIOMOTOIO

TPUBHUMIPHOI Tpadiku Ta aHIMaIlii.
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MynpTUMEnIMHUIA ~ XIMIYHUHA =~ E€KCIEPUMEHT — 1€  BiJe0300pakeHHs
pealbHOTO  XIMIYHOTO  E€KCIEPUMEHTY, SIKE€ TMPOEKTYETbCS 3  JOTOMOTOIO
MYJIBTUMEIIMHOTO TPOCKTOPY (IHTEPAKTUBHOI JOIIKM Ta 1H.), J03BOJISE
PO3TISHYTH TPOIEC XIMIYHOI peakiiii i3 pi3HUX PaKypcCiB Ta 3aCBOITH peaslbHUM
BUTJISAJT XIMIYHOTO TOCYAy, OOJagHaHHS Ta XIMIYHMX PE4YOBHH. BukopuctaHHs
TaKOro HaBYAJIBHOIO XIMIYHOTO EKCIEPUMEHTY J03BOJIS€ BU3HAYUTU OCHOBHI
O3HAKU MPOXOKEHHSI XIMIYHO1 peakIlii, 0COOIMBOCTI ii MPOBENEHHs, IKUX YUCHb
He 0auuTh MiJ] 4ac MPOBEJCHHS PEalbHOrO €KCIIEPUMEHTY; JOMOBHIOE MMOSICHEHHS
BUUTEISA; CIYTy€ 3acO00M YHAOYHEHHS JOBIOTPUBAIMX, TEXHIYHO CKIIAJHUX,
HEOE3MEeYHUX EKCIIEPUMEHTIB.

BpaxoByroun OyMKy BYEHMX, MU PO3PI3HATHMEMO HABYAJIbHUN XIMIUHUH
EKCIIEpUMEHT: a) 3a Ccrnoco0OM peanizaiii IIsSIbHOCTI: peajbHUN (HATYpHU,
OPUPOJHUIM), PO3YMOBUH Ta KOMII'IOTEPHUM €KCIIEpUMEHT; 0) 3a QopMoro
oprasizaiii: 1eMOHCTpaIliiHuH, JJabOpaTOPHUI Ta PO3yMOBHIA.

Otxe, MKITbHUM XIMIYHUM EKCIEPUMEHT KIacudikyroTh 3a Oararbma
O3HAKaMH, KOTP1 BUCTYNAIOTh HOT0 XapakTEPUCTHKAMU 1 HE MArOTh YITKOI MEXI.
Tomy ennnoi, yHi(p1KOBaHOI Ki1acu]ikalii HABYAILHOTO XIMIYHOT'O €KCIIEPUMEHTY
HE ICHYE.

V3aranpHuBIIM ~ ICHYIOYl  Kiacudikamii  HaBYAIBHOTO  XIMIYHOTO
EKCIIEPUMEHTY, Ta BPaxOBYHOUM AyMKH BueHMX [38; 84; 182], Mum mpomoHyemo
BUJIIJTUTH MOTO TUIHU 3a (OPMOIO OpraHizaiii: JeMOHCTpaliiHui, 1adbopaTtopHuit
Ta po3ymoBud (puc. 1.3), a TakoX BHIHM, 3aJEKHO BiJ MOXKIUBOCTEN
BUKOPHCTaHHA B HaBYAIbHOMY Iiporeci. Pa3om i3 TUM, MU TPOMOHYEMO
pO3pI3HATA (POPMU MPOBEJCHHS HABYAIHLHOTO XIMIYHOTO €KCIEPUMEHTY 3aJI€KHO
BIJl CTYINEHS CaMOCTIMHOCTI pPO3YMOBOI [ISJIBHOCTI Y4HIB (1JIFOCTpaTUBHUM,
JNOCTIAHULIBKUH). Y Takux ¢opmax MoXe ICHyBaTH OyIb-SKUH BUJ HAaBYAIHLHOTO
XIMIYHOTO €KCIIEPUMEHTY.

BuzHauuBIIM OCHOBHI TUNHW, BUAM Ta (OPMH HABYAIBLHOTO XIMIYHOIO

EKCIIEPUMEHTY, 3’ SICYEMO CYTHICTh KOKHOTO 3 HUX.
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Puc. 1.3. Cxema y3arampHeHOi Kiacu@ikalii HaBYaJIbHOIO XIMIYHOTO
EKCIIEPUMEHTY.

Jlemoncmpauiinuil ekcnepumenm PoOBOJUTHCS OAHIEID 0CO00I0 (YUUTEIh

abo ydeHb) mepel yciMa y4YHAMH Kiacy. B TakoMy BHIagKy €KCIEpUMEHT
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BHUCTYIA€ CIOBECHO-HAOYHUM METOJIOM HaBYaHHS, OCKUIBKH LTIOCTPYE MaTepial,
sakuii  moBimomuisietbest  (I1. I becrmamor  [229], B. H. BepxoBcbkuit  [65],
B. 4. Bisropcekuit  [68], A. K. I'pa6osuii [107; 114], K. A. Ilapmenos [202],
E. T'. 3notHukoB [149]).

Takuii BUJI €KCIEPUMEHTY BUKOHYETHCS HA YOI, KOJIH:

v’ yuHi TIILKM OYMHAIOTH BUBYATH XiMil0, 1 BUUTEIIO HEOOXIiIHO HABUUTH
iX IPaBMIIHLHO TTPOBOJIUTH CITOCTEPEIKECHHS,

v piBeHb 3HaHb Ta BMiHb Y4YHIB HEIOCTATHIM JUI1 CaMOCTIHOrO
MIPOBEJICHHSI €KCIIEPUMEHTY (Ha MOYaTKy BUBUCHHS XiMii);

v BHKJIAJAE€ThCS HOBHMH Marepial, i B y4HIB HeOOXimHO chopMyBaTH
KOHKPETHI YSIBJIEHHS PO PEYOBUHM Ta XIMIUHI PEeaKilii;

v eKCHEpUMEHT € CKJIaJHMM Yy IpPOBEICHHI a00 BHMMAara€ IOTPHMaHHS
0COOJIMBUX MPABUJI TEXHIKU OE3IMEKH;

v/ IS TPOBENEHHS €KCIEPUMEHTY IIOTPiOHE BHKOPUCTAHHS BEJIMKOI
KUIBKOCTI pEaKTUBIB 200 00J1aIHaHHS, SIKE JOPOTO KOIITYE;

v’ EKCIIEPUMEHT € JIOBIOTPUBAJIHM;

v’ HeoOXimHO 30yUTH iHTEPEC Ta I[iKaBiCTh 10 BUBYEHHS XiMil;

v MmarepiansHa 6asza 3H3 memocraTHs Ui 3a0e3leueHHsS KOXKHOIO YYHS
OKpeMHM HabOPOM IMOCY1y Ta PEaKTHBIB JIsl MPOBECHHS;

v/ eKCIIEPUMEHT BHCTYIIa€ €JIEMEHTOM MPOOJIEMHOr0 (PO3BHBAIBLHOIO)
HaBYaHHS, 1 HOr0 BUKOHAHHS MOBUHHO OYTH YITKMM Ta BUBIPEHUM 32 4aCOM.

3a XapakTepoMm MiSUIBHOCTI BYMTENS Ta YYHIB MiJ Yac MPOBEICHHS
JIEMOHCTPALITHOTO €KCIEPUMEHTY BHAUIIEMO TaKl MOTO BUIU: YUYUTEIbCHKHUM Ta
YUHIBCHKHUH.

JleMOHCTpaUiHHMHA YYUTEJbCHKMNA EKCIIEPUMEHT IMPOBOJUTHCS BUHUTEIIEM
13 METOI0 CTBOPEHHS B YYHIB YSBJCHb MPO BJIACTUBOCTI PEUOBHUHHU, XIMIUHI
npouecu i ¢GopMyBaHHS XIMIYHUX MOHATh. BUKOHAHHS Takoro €KCIEPUMEHTY
MPOBOJIUTH YUMUTEIIb MEPE]] yciMa YUHSIMH KJacy, SKi MPU IbOMY CIIOCTEpITralTh 3a

XOJIOM 1 TIOSICHEHHSIM, aJIe CaMi aKTUBHOT y4acTi B €KCTIEPUMEHTI HE OepyTh.
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Mu nponoHyeMO MOAUIATA JEMOHCTPAIIHUN YUYUTENbChKUIM €KCIIEPUMEHT

Ha: peaJlbHUU Ta MyJIbTUMEMiNHUN. PeanpHuil neMOHCTpamifHUNA yYUTETbChKUN

EKCIIEPUMEHT MPOBOJUTHCS BUUTEIEM 3 BUKOPUCTAHHSIM pPEAJbHUX IPEIMETIB
(;mrabopaTtopHOro 00JaHaHHS, XIMIYHOTO MOCY/Ty Ta PEaKTHBIB) Y peaJbHOMY Yaci.

[lin MyabTUMENINHUM JIE€MOHCTpAIliIiHUM BYMTEIbCHKUM EKCIEPUMEHTOM
MU OyJIeMO pO3yMITH BHJ HAaBYAJIBHOIO EKCIEPUMEHTY, MPOIEC BUKOHAHHS Ta
pe3yNbTaT  SAKOTO TMPOEKTYIOTH 13  JOTIOMOTOK0  KOMIT'FOTEPHOI  TEXHIKA
(MyJIBTUMEIIAHOTO MPOEKTOPY, IHTEPAKTUBHOI JOUIKU 1 1H.) T Yac MOSACHEHHS
BUnTeNA. BUKOpUCTaHHS TaKOro XIMIYHOTO €KCIEPUMEHTY OCOOJIMBO BAXKIIMBE Ha
NOYaTKy BHMBUYEHHS XiMii, KOJIM Y YYHIB BIJICYTHS HEOOXIJHA KUIBKICTh XIMIYHUX
3HaHb Ta BMIHb MPOBOJAUTH XIMIYHHM EKCIIEPUMEHT, a MYJIbTHUMEIINHUI
eKCIIEPUMEHT BHUCTYTA€E 3Pa3KOM MPABUILHOTO BUKOPHUCTAHHS XIMIYHOTO TOCYAY,
oOJiaJIHaHHS Ta PEaKTHUBIB.

JleMOHCTpauiHHMiA  YYHIBCBKMH  €KCIIEPUMEHT  BUKOPUCTOBYETHCA
BUUTEIEM 3 METOI0 30Yy/UKEHHS IHTepecy [0 XiMii y KOHKPETHUX Y4YHIB,
BIJI3HAYEHHSI 1X 37100yTKIB y BUBYEHH1 XiMii.

JleMOHCTpaliiHUi Y4YHIBCHKUH E€KCIIEpUMEHT MOX€E BHUKOHYBAaTHU pi3HI

GbyHKII, K1 MOKJIaJAeHI B OCHOBY HOTO IOy Ha JiBa BUJAM — JOTOMAararouuiu

VUUTEII Ta LUIFOCTPYIOYMN BIACHY BIMNOBiAL [277]. MeToro mpoBeaeHHS

JIOTIOMArarydoro BYMTEIIO JAEMOHCTPALIHHOTO YYHIBCHKOTO EKCIEPUMEHTY €
3alliKaBJICHHS YYHIB /0 BUBYEHHsI XiMii, OIL[IHKA iX 37100YyTKIB (Ha/la€ThCs mepenara
OUIBII YCTUTAIOYMM YYHSIM), BIJI3HAQUYEHHSI YYHIB JIOBIpOIO a00 HaBOAKU —
CTHUMYJIIOBAaHHSI J0 BUBUYEHHS XiMii HEBCTUTAIOUMX Y4YHIB. [miocTpyrouuii BiacHy
BIJIMIOBI/Ib JIEMOHCTPAIIINHUN YYHIBCHKUN EKCIEPUMEHT — II€ BHIIIA PIBCHb
PO3BUTKY YUYHIBCHKOTO €KCTIIEPUMEHTY. AJDKE BHUKOHAHHS TAaKOTO E€KCIIEPUMEHTY
BUMara€ BiJ Yy4HS HE JIMIIE BOJOMIHHS TJIMOOKMMH  3HAHHSAMH Ta
eKCMEPUMEHTAIbHUMHU BMIHHAMHU 3 XiMii, a moTpeOye BIEBHEHOCTI y BIIACHUX
cujax JiJisi BUCTYITY Tepe] ayIUTOPi€r0 Ta chOPMOBAHOCTI HEOOX1THMX HABUYOK 1

BMIHb BHKOHYBATHU Ta IMOsICHIOBATU XiI[ IMPOBCACHHS CKCIICPUMCHTY.
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Jlabopamopnuit ekcnepumenm BUMarae BiJ YYHIB BJIACHOPYYHOTO
BUKOHAHHS XIMIYHMX pEakIii IMiJ KEepPIBHUUTBOM y4yuTens abo CcaMOCTIHHO
(®. ®. boeuko [45], H. M. bypunceka [49], T. C. Hazaposa [185], 1. H. YUepTkoB
[301], C.T. lamoBanenko [305]). OCHOBHUMH IIJIIMA BUKOPUCTAHHS TaKOTO
TUITY eKCIIEPUMEHTY I11]1 YaC BUBYCHHS XiMIi €:

v (hopMyBaHHS B YUHIB yMiHb OBOKEHHS 3 JTJA0OPATOPHUM 00JIaHAHHIM
Ta peaKTHBAaMH;

v’ (opMyBaHHS B yYHIB €KCIIEPUMEHTAILHUX BMiHb T4 HABUYOK ITPOBOINTH
PI3HOMaHITHI XIMIYHI €KCIIEPUMEHTH;

v IPOJAYKTHBHE 3aCBOEHHS HABYAIBLHOTO MaTepiady Ta 37100yBaHHS
KOHKPETHHUX, MIITHUX Ta YCBIJOMJICHUX 3HAHb;

v’ OBOJIOJHHS OCHOBHHMH CIIOCOOamMH J00yBaHHS Ta pPO3Mi3HABAHHS
OKPEMHUX PEYOBUH;

v’ mepeBipka Ta OOJIK yKe HasBHUX HABUYOK 1 yMiHb IIPOBOJUTH XiMiUqHHIA
eKCIIEPUMEHT.

3a miciieM y HaBYaJIbHOMY IpOIieCi JJa0OpaTOPHUI XIMIYHUIN €KCIIEPUMEHT
NOJAUICHHA Ha YpPoYyHMH Ta mno3aypounuid [114]. VYpounuit nabGopaTopHuii
EKCIIEPUMEHT BHUKOHYIOTh VY4YHI BIJIMOBIIHO JIO HAaBYAJIBHOI MPOTPaMH JIJIst
3arajbHOOCBITHIX HaBYAIbHUX 3aKIajiB. Takl eKCIIEpUMEHTH BUKOHYIOTh YC1 Y4HI1
KJIacy Oe3nocepeHbo Ha yporll ximii. [Tozaypounuit 1abopaTopHuii €eKCIIEpUMEHT
BUKOHYETHCS YYHSIMH CaMOCTIMHO B mMoO3aHaBYalIbHWM 4ac. ExcrmepuMeHTtH, siKi
BUKOPUCTOBYIOTHCS B SIKOCTI MT03aypPOYHUX, € MMO3AMPOrPAMHUMHU 1 MAlOTh HA METI
PO3LIUPUTH EKCIIEPUMEHTATBHI BMIHHS Ta 3HAHHA 3 XiMii i 30yAUTH 1HTEpEC YUHIB
JI0 eKCIIEPUMEHTAIBHOI POOOTH.

3a IUJAKTUYHOIO METOI0 JIA0OPATOPHUM YPOUHUN XIMIYHUN €KCIIEPUMEHT

MOIUIAETHCS Ha 1Ta00PaTOPHI OCIIIN Ta IPAKTUYHI podotu. B xoxai naboparopaux

JOCIIZIIB y4YHI BJIACHOPYY BHUKOHYIOTH OKpeMi XIMIYHI EKCIEpUMEHTH 32
IHCTPYKIII€I0, MiJ KEpiBHUIITBOM yuuTesss. OCOOMUBICTIO TaKuX JOCHIAIB €
KOPOTKOTPUBAJIICTh, TOMY BOHH 3aliMalOTh TUIBKHA 4YacTUHY YpOKy. OCHOBHOO

METOI0 1X BHUKOHAHHS € — q)OpMYBaHH}I CKCIICPUMCHTAJIbHUX YMiHB Ta HABHYOK
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YUHIB MPOBOAUTH XIMIYHHUN E€KCIEPUMEHT, 3HAHOMCTBO YYHIB 3 (PI3UYHUMH Ta
XIMIYHUMH BJIACTUBOCTSAMH PEUYOBHH, KOHKPETH3Alllsl TEOPETUYHHX TMOHATH Ta

ITIOJIOXKCHB Ha HpaKTI/IHi.

[IpakTuyHi poOOTH — BHJ CaMOCTIHHOT pOOOTH Y4YHIB, SKHM BiJOyBa€ThCS
TUIBKU TiJ KOHTpoJjeM yuutelsa. Takuil BUA JOCHIIB MOKIMKAHUN 3aKpIMUTH Ta
CUCTEMATU3yBaTU OTpPUMMaHI TiJ] 4Yac BHUBYEHHS TI€BHOI TEMH 3HaHHS,
BJIOCKOHAJIUTH Ta PO3IIUPUTH EKCIEPUMEHTANbHI BMIHHS 1 HaBUYKH YYHIB,
BU3HAYUTH piBeHb iX cdopmoBaHocTi. [IpoBeneHHIO MPaKTUYHUX POOIT
BIJIBOJATHCA LTI YPOKH, TaK 3BaHl MPAKTUYHI 3aHATTS, MICIS BUBUECHHS BEIMKUX
pO3/1TiB a00 TEM.

Cepen mnpakTHYHHX pOOIT OyJ0 BHUAUIGHO Taki, $KI TPOBOASTH 3a
IHCTPYKIIIEI0 Ta PO3B’SA3yBaHHS €KCIEpUMEHTaNbHUX 3anay. [IpaktuuHi poboTu
Y4HI BHUKOHYIOTh 3a IHCTPYKII€IO, SKy BUYHUTEIh TOTYE€ CaMOCTIHO abo
BUKOPHCTOBYE 3alPONIOHOBAHY Y MIJIPYYHUKY 3 XiMii (B Hiil IPOMUCYIOTHCS BCl il
B JIOT14HI MOCJIJOBHOCTI BUKOHAHHSI, €TalK MPOBEJICHHS €KCIIEPUMEHTY, CIIOCOOU
opopMieHHST 3BITY TOIIO). PO3B’sA3yBaHHS EKCIIEPUMEHTAIbHUX 3a7a4 Y4HI
BUKOHYIOTh 0€3 IpyKOBaHUX a00 BUUTEIbCHKUX HACTAHOB, CAMOCTIHHO. Takuii BUj
oprasizaiii NpakTUYHOI POOOTU BIJIPIZHIETHCS TMOBIIOMIICHHSM YYHSM TUIBKH
3aBJaHb 1 MEpPeNiKy OOJaJHAHHS Ta PEaKTHBIB, SIKUMH MOTPIOHO KOPUCTYBATHCS.
Opranizanisi €KClepUMMEHTaIbHOI pOOOTHM YYHIB y Takuil crnoci0 BUMarae Bij
YUUTENsE Ta Y4YHIB KPOMITKOI, CHUCTEMHOI, CBIOMOi poOOTH 13 (opmMyBaHHS
EKCTIIEpUMEHTAIbHUX YMiHb, a caMme. BHBUCHHS TEOPETUYHUX OCHOB XiMii,
OBOJIO/IIHHS €JICMCHTApHUMH HAaBHUKAMH Ta BMIHHSMH BHKOHAHHS CKCIICPUMECHTY
i popmyBaHHS MOTHBAII] JO BUKOHAHHS €KCIEPUMEHTANIBHOI poboTu. Timbku 3a
YyMOBU J100pe OpraHi3oBaHoi poOOTM Ha ypoKax XiMmil YYHI YCIHIIIHO
CIPABJISITUMYTHCS 3 PO3B’SI3yBAHHSIM €KCIIEPUMEHTAIBHIX 3a/1a4.

[To3zaypounuii 1abopaTOpHUN €KCIIEPUMEHT MPECTABICHUN JTBOMA BHUIAMHU
— CYPTKOBHUM, SIKUM MPOBOJUTHCS YUHSIMHM Ha TYpPTKOBUX Ta (DaKyJIbTaTHUBHHUX
3aHATTAX 13 XiMmii, Ta JoMammHIiM (Y>KUTKOBUM) [35; 165; 296], sxuii y4HI MarOTh

MOXJIMBICTh MPOBOAUTH  1HAMBIAyaJIbHO BaoMa (y JOMAIHIX yMOBax,
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BUKOPHUCTOBYIOUH JTAOOPATOPHUIA MOCY]] Ta 00JaAHAHHS, BUTOTOBJICHE BJIACHOPYY
abo mpunbane crnerianbHO). OCHOBHUMH 3aBIaHHSIMH TaKOTO EKCIIEPUMEHTY €
noryiOJieHHsT 3HaHb 13 XiMii, PO3BHUTOK Mi3HABAJBLHOI'O I1HTEPECY JO BHUBUCHHS
MIPEAMETY, BIOCKOHAJICHHS €KCTICPUMEHTAIEHUX YMiHb, BUBYCHHS 3HAYCHHS XiMil
y IPaKTUYHIN J1SUTBHOCTI Ta KUTTI JIIOIUHH.

Po3ymosuit  excnepumenm  — 1le TUI  €KCIEPUMEHTY,  SKUH
BUKOPHCTOBYETbCA B peanbHuX ymoBax 3H3 myxke wacto, ajge He poO3Mi3HAETHCA
BUUTEJEM Ta YYHSMU K Takud. BiH BHUCTymae erarnoM KOXHOTO HayKOBOTO
MI3HAHHS XIMIYHHMX SIBHIL YYHSIMH, OCKUIBKH PEANI3yeThCs IUIAXOM OIEpPyBaHHS
17IeanbHUMHU TIpeIMETaMu B ifeanbHuX yMoBax. OcCOOMMBOCTSMHU BHKOPUCTAHHS
TaKOro BUY €KCIIEPUMEHTY MiJ] 4aC BUBUYEHHS XIMII €:

v’ PO3BHTOK abCTPAaKTHOTO MHCICHHS IIIIXOM BHKOPHCTAHHS aHAJIOTIl —
NEepeHECEHHs! 3HAaHb MNPHU BHUBYEHHI OJHOrO0 00 ’€KTa Ha 1HIIN 00 €KTH, SKI HE
BUBUaNUCH [74];

v KOPOTKOTPHUBAIICTE — yci il BiAOyBalOThCSA B MO3KY i HE MOTPeOYIOTh
BUKOPHCTaHHS PEaTbHUX 00’ €KTIB;

v/ KepoBaHICTb — yYHTENb JIIarHOCTYE MPOXO/JKEHHS BCIX eTariB
MPOBEJICHHSI PO3YMOBOTO EKCIIEPUMEHTY, BHCTYIA€ MIPUIOM JOCTOBIPHOCTI
00paHoOro NUISAXY MONIYKY Ta BUPIIICHHS IPOOIEMH.

PazoM 13 TuM, po3ymMOBHIi €KCIIEPUMEHT BHCTYNAE€ MOCTATHHO CKIIATHUM
BUJIOM XIMIYHOTO €KCIIEPUMEHTY, TOMY II[0 BHMara€ BiJ YYHIB OBOJIOJIHHS
TEOPETUYHUMHU 3HAHHSMH, CKCIICPHUMCHTAIBHHUMH Ta PO3YMOBHMH BMIHHSAMHU K
HaBUYKaMHM, BUSBJICHHS CAMOCTIMHOCT1 pO3YMOBOI JIIsUTHHOCTI.

Po3ymMoBuii eKcriepuMEHT MOXe OYTH TEOPETHYHHM — SKIIO BHCYHYTa
rinote3a He MNEpeBIPSEThCA Ha MPAKTHUII TPOBEICHHSIM PEaTbHOTO XIMIYHOTO
excriepuMeHTy [70], IpakTUYHUM — KOJIM PO3YMOBHUM XIMIYHHUNA E€KCIIEPUMEHT €
TITBKH TIOYaTKOBOIO (MEPBUHHOIO) (ha30l0 MPOBEACHHS PEaIbHOTO XIMIYHOTO
excriepumenTy [302], BipTyalbHUM — KOJIM MEPEBIPKH HA MPAKTHUII €KCTIEPUMEHT
HE 3a3HA€, a TEPEBIPSIEThCS TUIBKKA 3a JIOMOMOTOK) MOJCIIOBAHHS XIMIYHOTO

MIPOIIECY Ha KOMIT I0Tepi — BIpTyasibHO [84].
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BipryanpHuii  XIMIYHUH ~ €KCHEpUMEHT  Ja€  MOXIIMBICTb  yYHSM,
BUKOPHUCTOBYIOUH KOMII IOTEPHY MPOrpaMy, MOJETIOBATH MPOBEACHHS XIMIYHOTO
€KCIIEPUMEHTY BUKOPUCTOBYIOUN KOMII FOTEpHE 300pakKeHHsI PEaKTUBIB, IOCYAY Ta
oOnagHaHHS XIMIYHOI J1abopaTopii, CTBOPEHE 3 JOMOMOTOI TPUBUMIPHOI rpadiku
Ta agiMari.

3 I0MOMOrol0 BIPTyaJIbHOTO XIMIYHOIO €KCIIEPUMEHTY Y4Hl MAaroTh
MOJKJIMBICTh ~ TIEPEBIPATH  MPABUIBHICTH BHUCYHYTOTO  MPHUIYHICHHS  IOJI0
IPOXO/KEHHS XIMIYHOTO €KCIIEPUMEHTY, CPOPMOBAHICTh BIACHUX 3HAaHb Ta BMIHb
HOr0o MpOBOJUTH, BOJIOJIHHS OCHOBHUMH ONEPALISIMU XIMIYHOTO €KCIIEPUMEHTY Ta
1H. ToOTO, BIpTyaJIbHUM XIMIYHHI €KCIIEPUMEHT BUCTYIIA€ B SIKOCTI CUMYJIATOPA,
TpEeHa)Kepa 3 BIANPAIIOBAHHS €KCIIEPUMEHTAIbHUX BMIHb.

Buxopucrtanas Takoro MeTOJy yYHSMH, MOXJIMBE MiJl 4ac MiATOTOBKH [0
HaBYAJIbHUX 3aHATh, MOBTOPEHHS, Y3araJlbHEHHs 3HaHb Ta BMIHb, MiJ Yac
HIATOTOBKH J10 KOHTPOJBHUX Ta MPAKTUYHUX POOIT.

TakuM YMHOM, BHUKOPUCTaHHS BYMTEIEM YCiX TPHOX THITIB HABYAIHHOTO
XIMIYHOTO €KCTIEPUMEHTY 11/l 4YaCc BUBUEHHS XiMil JJa€ MOKJIUBICTh 3aCTOCOBYBATH
PI3HOMaHITHI METOAM 1 3a0e3neuyBaTi (OPMyBaHHS B YUHIB MILHUX, CHCTEMHHUX,
pPI3BHOOIYHMX EKCIEPUMEHTAIIbHUX YMiHb. Y TakOMy BHMAJKy HaBUaJIbHUN
XIMIYHUN €KCIIEPUMEHT BUKOPUCTOBYETHCSI BUUTENIEM y MPOQECiiHIN AISUTBHOCTI 1
AK METOJ Ti3HaHHA, 1 SK METoJ HaBuaHHS. BuKopucTaHHS BCi€i cUCTEMU
HAaBYAJIbHOTO XIMIYHOIO EKCIEpPUMEHTy 3ale3leuye peani3alilo OCBITHbOI,
BUXOBHOI Ta PO3BMBAJIbHOI LW HaBuaHHA. OTxe, y mpolieci (pOpMyBaHHS B
MaiOyTHHOTO BYMTENSI XIMIl yMiHb TPOBOJAMTH XIMIYHMM  E€KCIIEPUMEHT
000B’SI3KOBO MOTPIOHO BpaXxOBYBATH PI3HOMAHITHICTH HOTO THITIB 1 BU/IIB.

HapuanpHuii XIMIYHUNA €KCIEPUMEHT Ma€ BEJIMKI MOKJIMBOCTI JIJISl PO3BUTKY
MHUCJICHHS Ta CIpHUsi€e BCEOIYHOMY pO3yMOBOMY pO3BUTKY VyuHIB. Tomy,
noroKyrounch 13 aymkoro aBtopiB (H. M. bypunceka [49], C. I'. [llanoBanenko
[305]), momo HeoOXigHOCTI po3pi3HEHHS ¢GOPM TIPOBEACHHS HABYAIBHOTO
XIMIYHOTO €KCIEpUMEHTY 3aJeKHO BIJ CTYNEHS CaMOCTIHHOCTI pPO3yMOBOI

JISJIBHOCT1 Y4HIB, OyZIeMO BUJIUIATH UTFOCTPATUBHY Ta JOCTIIHUIEKY (POpMH.
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[mtocTpaTUBHUI ~ €KCIIEPUMEHT BHCTYHA€: HAOYHUM  MIATBEPIKCHHIM
MOBIJIOMJICHHX  yYUTEIEM TEOPETUYHUX 3HaHb, MPUKIAJAOM  BHKOHAHHSA
EKCIIEPUMEHTAJIbHUX YMIHb Ta CIOCOOOM 3aCBOEHHS JIOTIYHMX MPUMOMIB
PO3YMOBHUX i, IO TO3BOJIUTh YYHSIM BHKOPMCTOBYBATH iX Yy MOJIOHMX yMOBax
[305]. Taka dhopma BUKOPUCTOBYETHCS B MPAKTUILIl HABUYAHHS, KOJU 00CITY 3HAHb
Ta BMIHb YYHIB HEJOCTATHBHO JJIsI CAMOCTIMHOTO BHKOHAHHS €KCIIEPUMEHTY. Y
mporeci  TPOBEACHHS ~ UTIOCTPAaTUBHOTO  €KCIIEPHUMEHTY  BiAOYBa€eThCs
O3HallOMJIEHHSI y4YHIB 13 HOBMMHM SIBUIIAMM, PEYOBHMHAMH, PpEAKLUISIMH Ta
BCTAHOBJICHHSI 3B’SI3KIB MDK HHMH U TIEBHHUMH TEOPisIMH. Y TaKOMY BHITQJIKy
HACJiTyBaHHS BUMTENS BUCTYyMA€ JKEPENIOM 3HaHb Ta BMiHb. [IpaBUIBHICTH
ONaHyBaHHS YYHSAMH BMIHHSAMH Ta HaBUYKaMHU BH3HAUAEThCS  TUIBKU
c()OPMOBAHICTIO BMIHb MPOBOJUTH XIMIYHUA EKCIEPUMEHT YUHUTEIEM, TOMY
BUMTENIb MOBUHEH HE JIMIIE IEpelaTd 3HAHHS, MPOJAEMOHCTPYBaTH BMIHHSI, BiH
MOBUHEH 030pOiTH YYHIB YMIHHSIMU CIIOCTEPIraTu, pOOUTH BUCHOBKH, IMOSICHIOBATH
OTPUMaHI1 €eKCIEPUMEHTAIIbHI PE3YIbTaTH.

Sk mpaBmIO, OCHOBHOIO (DYHKIIEI0 TaKOTO EKCIEPUMEHTY BHUCTYIAE
UTIOCTpallisl CJIIB y4YWTENs B MpPOLECl MOSICHEHHS HOBOTO Marepiany, a Y4YHAM
MOBIJIOMJISIFOTHCSL TOTOB1 3HAHHS, TIPEJICTABIIAIOTHCS TEBHI /il B YITKO BU3HA4YEHIN
HOCIIOBHOCTI.

JIOCTITHUIBKUIT ~ €KCIEPUMEHT J1a€ MOXJIMBICTb YYHSIM  CaMOCTIIHO
3000yBaTH 3HAHHA Ta BMIHHS, IIO € OCHOBOIO aKTHBHOTO HAaBYaHHS.
JIOCIITHUIBKUI €KCIIEPUMEHT MOXKE€ MAaTH pI3HUM CTYIIHb CaMOCTIHHOCTI
PO3yMOBOi JISIIBHOCTI YYHIB 1, BIJIMOBIHO, POJIb BUMTENS Ha ypoli (opraHizarop,
KOHCYJIbTAaHT a00 aKTUBHUM criocTepirad). Takuii eKCIepuMEHT Ha3HBaIOTh
HaBYAJIBHO-JOCTITHUM a00 MPOOIEMHUM.

[IpoGnemuuii excnepuMeHT — (Gopma opraHizailii HaBYAIHHOTO XIMIYHOTO
eKCIIEPUMEHTY, SKUH BHUCTYNAa€ €JIEMEHTOM pO3BHBAJILHOTO HABYaHHS 1 Ja€
MOXJIMBICTh CTBOPUTH MNPOOJIEMHY CHUTyallif0 ab0 BUPIIIUTA MNpoOJIeMy, sKa
BUHUKJIA HA yporIli. Taka opma eKCIEPUMEHTY € BAXJIMBUM 3aCO00OM aKTHBI3aIlil

iHTepecy JO0 BHUBYEHHS XIMii, OCKUIbKHM 3a0e3rnedye Y4HIB MOXKIJIMBICTIO
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BUKOPHUCTATH BIIACHI 3HAHHS JJIs PO3B’SI3yBaHHS CKIAAHOI MpoOjIemMH, cTae
3aMmopyKor ycminrHocTi. [IpoGaeMHuil eKCriepuMEeHT Halae 3MOTY YYHSIM aKTHBHO
3M100yBaTH 3HAHHS 1, MICAS iX 3aCBOEHHS, BUKOPUCTOBYBATH iX Hajaml s
3000yBaHHS HOBHMX 3HaHb Ta (opMyBaHHS BMiHb [264], TOOTO (opmye
KOMITETEHTHOCTI.

Takuii ekciepuMeHT MOxe OyTH peasli3oBaHUN Yy TMpoleci pO3B’sA3aHHS
YUHSMH Ti3HABAJIbHUX 3a]la4, SKi CTAaBUTh TMepe]] HUMU BYHTENb, 3a IJIAHOM
IPOBEJCHHS HAYKOBOI'O €KCIEPUMEHTY (BUCYHEHHS TIIOTE3M Ta 11 MIATBEPIKEHHS
abo CcIpoCTyBaHHS, IHTEPIPETYBAHHS OTPUMAHMX pe3yibTaTiB). CiiJl po3ymiTH,
10 MPOOJEMHUN €KCIIEPUMEHT — II€ CKJIaJ0Ba JOCIIAHUIILKOI isUTbHOCTI Y4HIB,
sKa BIJIOYBA€ThCSA B INTYYHO CTBOPEHUX YUYMTEJIEM YMOBax HaBUaHHS Iij] HOTO
MOCTIMHUM KOHTPOJIEM.

CtyniHb ~ CaMOCTIMHOCTI ~ YY4HIB Yy  TIPOBEIECHHI  MPOOJIIEMHOTO
(IOCTITHMUIIBKOTO)  €KCHepPUMEHTY Moxe OyTu pisHud. Buurens Moxke
OpraHi30BYyBaTH MPOOJIEMHY CHUTYaIlil0 Ta JOMOMAaraTH il po3B’si3aTH (MOYaTKOBUMN
eTan BHMBYEHHS XiMmii) a00 HaBMmaku 3a0€3MEUYUTH YYHAM MOKIIUBICTD
CaMOCTIMHOTrO MJIaHyBaHHS, OpraHi3aili Ta IpOBEIECHHS XIMIYHOTO €KCIIEPUMEHTY
I 3100yBaHHS HOBHUX 3HaHb Ta BMiHb, TOOTO TOBHICTIO BIJITBOPHUTH
MOCJIJIOBHICTh ~ MPOBEJEHHS  HAYKOBOTO  JIOCHI/DKCHHS, BUKOHAaTH  POJIb
EKCIIEpUMEHTATOpa,  JOCHIIHMKA. ToO0TO, BHU3HAYUTU METYy MPOBEICHHA
EKCIIEPUMEHTY, PO3POOUTH TilMOTE3y, CTBOPUTH IUIAHY TIPOBEACHHS, 0OpaTu
TEXHIKY  MpPOBEIEHHS,  OpraHi3yBaTd Ta  TPOBECTH  CIOCTEPEKEHHS,
EKCIIEPUMEHTAJIbHO  TEpPEBIpUTHM  TINOTE3y,  IHTEPHPETYBAaTU  PE3YJbTATH
EKCIIEPUMEHTY 3 METOI0 JIOBEJCHHS abo CHpOCTyBaHHS O0OpaHOi TINOTe3W,
BU3HAUUTH JIOCSTHEHHS TIOCTAaBIEHOI METH uepe3 XIMIYHUNA EeKCIIePHUMEHT,
c(opMyJIIOBaTH BUCHOBKH 3 MPOBEACHOIO €KCIIEPUMEHTY. Takuil eKCIEPUMEHT €
BUIIOIO (DOPMOIO CAMOCTIMHOI €KCTIEPUMEHTAJILHO1 AiSTbHOCTI YUHIB.

MeToto Takoro €KCIEepUMEHTY €: HE JIMIlE BCTAHOBJIEHHS HAsBHOCTI 4H
BIJICYTHOCTI 3B’SI3Ky MK pEYOBMHAaMH, a ¥ HOro MOSICHEHHS; BU3HAYEHHS YMOB 1

O3HaK MMPOXO/KEHHS PeakKilii; BCTAHOBJICHHS CKJIaAy PEUOBUHHU M 1H.
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OTxe, HaBUaJIbHMIA XIMIYHUN EKCIIEPUMEHT, SAKHH MPOBOAUTHCA B
3araJlbHOOCBITHHOMY HAaBYaJBbHOMY 3aKJiaJi, MOke€ OyTH Iy>Ke pPI3HOMAHITHUM,
OCKUJIbKM  BHUCTymHae OaraTOrpaHHHMM  METOJOM HaBUaHHS  XiIMii, SKUH,
YCKJIaTHIOIOUNCh, HAOMMKA€ThCA 70 HAYKOBOTO. Alle MOTPIOHO 3a3HAYUTH, IO
HaBITh HAWMPOCTIMHUNA BHUJ XIMIYHOTO EKCIEPUMEHTY Ma€ Miclle 1 3Ha4YCHHS Yy
HaBYaHHI XiMii, OCKUJIbKM BHUKOHY€E DPI3HOMaHITHI (DYHKIlII 3aJIe)KHO BiJ PIBHS
HaBYCHOCT! Y4HIB. TilbkM BUKOPHCTAaHHS CHUCTEMH DPI3HOMAHITHUX HaBUYaJbHHUX
EKCIIEPUMEHTIB 3a0€e3MeUnTh JOCSTHEHHS IIJIel HaBuYaHHSA, a came (OpMyBaHHS
MILIHUX 3HaHb Ta MOBHOI[IHHUX YMIHb YYHIB 3 XIMIi.

Mu mnoginsemo nymky C.T. IllanoBanenka [305] momo HeoOXiTHOCTI
BUKOPHCTAHHS BCIX BHUJIB HaBYAJHHOTO EKCIIEPUMEHTY TI1J] Yac BUBYEHHS XIMIi y
MOEHAHHI 3 CIOBECHHUMH Ta HAOYHHUMH METOJaMU HaBYaHHs. JJig yCHmimHOoro
BUPIIIEHHS! HAaYaJIbHO-BUXOBHUX 3aB/IaHb, BUOIP BUAY XIMIYHOTO €KCIEPUMEHTY
MOBUHEH B1I0yBaTHCA HA OCHOBI aHAJI3y IIUJIEH Ta 3HAUYEHHS HOTo Ha ypOoIl, piBHSA
HABYEHOCTI YYHIB, 3MICTY HaBYajibHOI pOOOTH, HAsIBHOCTI Yacy Ta MaTepiajibHOI
3abesnevyenocti 3H3 i iH.

TakuM YWMHOM, NpoOaHaANI3yBaBIIM ICHYIOUl Kiacu@ikalii HaBYAILHOTO
XIMIYHOTO €KCIIEPUMEHTY, MM BHU3HAUWJIM I1X BEJMKY PI3SHOMAHITHICTh, IO
MOB’sI3aHO 13 0e3iu4ut0  (QYHKIINH XIMIYHOTO EKCIIEPUMEHTY B HaBYaJIbHO-
Mi3HABAIBHIN AismbHOCTI. Hamu po3mexoBaHi MOHSATTS «BIPTyaJbHUW» Ta
«MYJTBTUMEIINHUNA XIMIYHUN EKCIIEPUMEHT» SK BHUAM HABYAIBHOTO XIMIYHOTO
CKCIICPUMEHTY, TIPOBEACHHS SKUX  BIJITBOPIOETHCS  Yepe3  BUKOPHUCTAHHS
BIPTyaJIbHOI peanbHOCTI (TpUBUMIpHOI Tpadiku Ta aHiMauii) abo 300pakeHb
peabHUX 00’€KTIB, ajieé MPaKTUYHOTO BUKOHAHHSA XIMIYHUX peEakIliil mia yac
MPOBE/ICHHS TAKUX EKCIIEPUMEHTIB HE B1JI0yBA€ETHCS.

VYpaxyBapmm gymku BueHux [38; 65; 203; 296; 305], mu yHibikyBamu
KJacu(ikaliro HaB4YaJILHOTO XIMIYHOTO €KCIIEPUMEHTY 3 OIJISITY Ha OCHOBHI THIIH,
BUIM Ta (HOpMHU HOro NPOBEACHHS, SIKI € OCHOBHHMHM, OCKUIbBKU, HaWyacTille
BUKOPHCTOBYIOTHCSI BUMTEIEM CYYacCHOTO 3arajlbHOOCBITHBOTO HaBYaJIbHOTO

3aknany. Came BOHM CTaHOBJATH 3MICT (POPMYBaHHS BMiIHb TPOBEICHHS
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HAaBYAJIIBHOTO XIMIYHOTO E€KCIIEPUMEHTY MaiOyTHIMHM BUMTEISIMH MPHUPOIHUYHX
mucturuiid. OcoOaUBOCTI I1i€l MIATOTOBKH B Cy4aCHOMY BHIIIOMY HAaBYaJIbHOMY

3aKyaji OyIyTh PO3IIISTHYTI A,

1.3. Oco0mnBOCTI Cy4aCHOI METOAMKHN HABYAHHS CTYJICHTIB YMiHHAM

MPoBeIeHHS XiMiYHOT0 eKCIIEPUMEHTY B IIKOJIi

Ha cydacHe nmaGopaTopHe 3aHSATTA 3 METOJAWMKM HaBuyaHHa ximii y BH3
MOKJIAJA€EThCSl 3HAUYHE HaBYaJIbHE, HAYKOBE Ta METOAMYHE HaBaHTAKEHHS,
OCKUTbKM XIMIYHUNA EKCIEPUMEHT Ha TaKOMYy 3aHSITTI BHUCTYHNA€E 1 METOIOM
OMaHyBaHHsS (IMI3HAHHS) MaWOYTHHOI MPOQECIiHOI MISUIBHOCTI, ¥ METOAOM
opraHizamii HaBYaJIbHOTO 3aHATTA. Taka JABoicTa mpupona  XIMIYHOTO
CKCTIICPUMEHTY Ha 3aHATTAX 13 METOAWMKM HaBYaHHS XiMii BiamoBizae ¢yHKIIT
XIMIYHOTO €KCIEepUMEHTY IIiJl 4YaCc BUBYEHHS XiMii B3araii: 3 OJHOTO OOKY, BIH
BUCTyNa€e 00’€KTOM BUBUYEHHS, a 3 1HIIOTO — METOJIOM ITi3HAHHS XIMIYHOT HAyKH
[123].

Opranizaifiss eKCriepuMeHTaIbHOI POOOTH Ha JTabOpaTOPHOMY 3aHATTI 3
METOJMKM HABUYaHHS XiMIi MOBUHHA BPaxOBYBATH PI3HOMAHITHICTh HABYAJIHLHOTO
XIMIYHOT'O €KCTIEPUMEHTY, MOEHYBATH BUUTENbCHKY AISTIBHICTh CTYACHTIB 1] 4ac
npoBeJeHHsS ()parMeHTiB YPOKIB 13 IEMOHCTpALISIMU Ta YYHIBCbKY NISUTbHICTH Ha
poboyomy Micri # iH. [62-63; 100; 111; 113; 119].

JlabopatopHe 3aHATTS 3 METOAWKM HaBYaHHA XiMmii, Ha SKOMY
BUKOPUCTOBYETHCS XIMIYHMM EKCIEPUMEHT, TMOBHHHO BIJNOBIIaTH OararboM
BUMOIaM, JOTPUMaHHS KOTpUX 3a0e3meuuTb (QOpPMYBaHHA Y CTYIEHTIB —
MalOyTHIX y4YuTeNiB XiMii BMiHb Ta HaBUKIB IpodeciitHoi aisuibHOCTI. ToMy mif
Yyac TUTAHYBaHHSI 3aHATh JaO0OpPaTOPHOTO MPAKTUKYMY 3 HAaBYAIBHOI TUCHUILIIHU

MU BPaxOBYBaJIM aCIMEKTH, IKI BU3HAYAIOTH 1i OCOOJIMBOCTI:
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— TMOJIOKEHHS HAaBYAJIBHOI JWCHMIUIIHM «MeTonuka HaBYaHHS XiMil» B
cuctemi mpodeciiHoi Ta TPAKTHYHOI MIATOTOBKM MaWOYTHIX  yYMTEINIB
OPUPOTHUYMX JUCITUILTIH.

— ajanTailis METOAUYHOI CKJIaJ0BOI MIATOTOBKM MalOyTHIX Y4HUTENIB 0
MOETAHOro, HEemepepBHOro (GopMyBaHHS BMIiHb IMPOBEACHHS HABYAIBHOIO
XIMIYHOTO €KCIIEPUMEHTY;

— ypaxyBaHHsI 0araTOMaHITHOCTI HABYAJIbHUX XIMIYHUX €KCTICPUMECHTIB;

— 30araueHHs 3MICTy JEMOHCTpallld y Tpoieci Oaratopa3oBoro ix
MOBTOPCHHS,

— BHUKOPHUCTaHHS JBOCTOPOHHBOI JISUIBHOCTI TM1J 4Yac MPOBEICHHS
HABYAJBHOTO XIMIYHOTO €KCIEPUMEHTY Ha 3aHATTI i1 (GOpMyBaHHS Ta
30arayeHHsl METOJIMYHOTrO JI0CBIJlY CTYJEHTIB;

— YIOCKOHAQJIECHHS BMiHb CTYACHTIB MOJIEPHI3yBaTU Ta BUJIO3MIHIOBATU
HaBYAJIbHUMN XIMIYHUMA €KCIIEPUMEHT.

OxapakTepu3yeMo KOKEH HaBEJACHHI aCTeKT.

v" Micle HaBYAJIbHOI AUCHUILTIHA «MeToarMKa HaBYaHHS XiMii» B CHCTEMI
npodeciiiHoi Ta MNPaKTHUYHOI MIATOTOBKM MaMOYTHIX YYHUTENIB HPUPOIHHUUUX
JIUCLIATUIIH.

Mertoarka HaBUYaHHS XiMIi BUBYA€THCS Ha 3aKIOYHOMY €Tarll IiIrOTOBKHU
¢daxiBiiB kBamiikaiii «BUMUTENIb XiIMIii», OCKUIBKM BHCTYIIA€ 1HTETPYIOUYOIO
JUCHMIUTIHOIO, sIKa OO0’€/IHy€ 3HAaHHA XIMIYHHMX, IICHXOJIOTO-TIearoriyHuX Ta
IHIIMX JAUCHMIUIIH TpodeciiiHOi Ta MpakTUYHOI MIArOTOBKH. Take MOJ0KEeHHS
HaBYAJILHOI TUCIUIUTIHU BU3HAYa€ BUX1IHUM p1BEHb 3HAHb Ta BMIHb CTYJICHTIB, 5Kl
HEOoOXimH1 it (OpMYyBaHHS BMIiHb TIPOBEICHHS HABYAIBHOTO XIMIYHOTO
EKCIIEpUMEHTY Ha 3aHATTIX 13 MeTOAWKM HaB4yaHHs XiMmii. Lle oOGymoBitoe

CTBOPEHHSI CHUCTEMH MDKAMCHMIUIIHAPHUX 3B’SI3KIB, SIKI MOB’A3YIOTb METOJIUKY

HaBYaHHS XiMIi 13 IHIIUMHU HaBYAJIbHUMH KypCaMH.
AHani3yrouu JiteparypHi jmxepena [99; 128; 147; 178; 256], Mu BU3HAUMIIH,
0 peaji3allisi B Mporpami MATOTOBKK (axiBIiB KBami(iKaiii «BUYUTENb XiMii»

MDKJIUCHMIUTIHAPHOTO  MAXOAY € JUJAKTUYHUM BUPAKEHHSM IPUHIUIIB
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CHUCTEMHOCTI, HayKOBOCT1, MILIHOCTI Ta 3B’A3KY 3 IPAKTHKOIO, SIKI € OCHOBHUMH
NPUHILIUIIAMHU OpTaHi3allii HaB4aabHOI MISIILHOCTI.

I xoya B HayKOBO-TEMAroriyHii JTepaTypl OUIBIIICT, BUEHUX PO3TJIsAIAE
MDKIUCITUIUTIHAPHI 3B’SI3KM 3 TIO3WIlI 3aCBOEHHS y3arajdbHEHUX 3HaHb, MH
BUSIBWIM MOJKJIMBOCTI MOJI0HOTO (hOpMYyBaHHsS BMiHb NPOBEACHHS HaBYaJILHOIO
XIMIYHOTO CKCIICPUMEHTY B MaiiOyTHiX BumTeniB [139].

Jlist epexTuBHOTO (DYHKIIOHYBAHHS CUCTEMHU MIKIUCIHUILUTIHAPHUX 3B’ SI3KIB
icHye moTpeba 3a0e3NMeuuTH: Y3rO/PKEHICTh HABUAJbHUX MpOrpaM AMCLHUILIIH
npodeciiftHOl Ta MPaKTUYHOI MIAITOTOBKU MaOyTHIX BUMTEINIB XiMii (HACTYIHICTD 1
HEMEepepBHICT, (OPMYBaHHS BMiHb MPOBEJEHHS XIMIYHOTO EKCIEPUMEHTY);
BUKJIFOYCHHS JTyOJIFOBaHHS HABUYAJIBHOTO MaTepiaily B 3MICTI Pi3HUX HaBUAIBHUX
JUCUUIUIIH; BU3HAYEHHsS eTamB (OpPMYyBaHHS BMIHb JJISI KOMIUIEKCHOTO iX
OBOJIOJIIHHS; €IHICTh MIAXOAY 10 (OPMYBaHHS BMiHb Y BCIX METOJUYHHUX
JUCHUIUTIHAX; TOCUJICHHSI MpOoQeciiiHOl CHpPSIMOBAHOCTI BHBYECHHS HaBYAIbHHUX
JUCUUIUIIH; CHCTEMAaTH3aLlI0 Ta y3aralbHEHHS PO3PI3HEHUX YMIHb; CAMOCTIHHICTh
Ta MOKJIMBICTh TBOPYOTO MIAXOMY TTiJ] 4YaC OBOJIOJIHHS; CBIIOMUNA CAMOKOHTPOJIb.

Tak 3aranbHi (IHTENEKTyaslbHI) Ta E€KCIEPUMEHTANbHI BMIHHS CTYJEHTIB
MIPOBOJIUTH HaBUYAJIbHI XIMIYHI €KCTIEPUMEHTH (POPMYIOTHCSI Y TIPOIIECT OBOJIOAIHHS
OCHOBaMH XIMIYHUX HayK (TIOYaTKOBI KypCH HaBYaHHS) MiJ Yac HaBYAHHS Y
BUILIOMY HaBYaJIbHOMY 3aKjafi, TOMY BIJOYBA€TbCS TIE€BHE BIJIOKPEMIICHHS
XIMIYHOI Ta METOJIMYHOI MIATOTOBKH CTYJEHTIB, BianaieHHs ix y wuyaci. Lle
MPU3BOJUTH 0 PyHHYBaHHS LLIICHOTO, OCTYIIOBOTO, HENEPEPBHOTO (hOPMYBaHHS
BMiIHb TMPOBEJEHHS HABUAJIBHOTO XIMIYHOTO EKCHEPUMEHTY MaiOyTHIMU
BUUTEISIMU. BBakaeMo Takuii CTaH HEMPUITYCTUMUM, OCKIJIBKH KO’KHA HaBYaJIbHA
JUCUUIUIIHA TpOodeciiiHO-NMPAKTUYHOT MIATOTOBKM CTYJIEHTIB BMIIIY€E 3HAHHSA,
BMIHHS Ta HAaBUYKH, SKI 3aKJIaJafOTh OCHOBY METOJWYHOI 37aTHOCTI MarOyTHIX
YYUTEIIIB MPOBOJIUTH XIMIYHUN €KCTIEPUMEHT.

v Ajanraifiss METOAUYHOI CKJIaJA0BOI IiJrOTOBKM MaiOyTHIX Y4HMTENIB 0
MOETAIHOTO, HemepepBHOro (OpMyBaHHS BMiHb MPOBEIEHHS HABYAJIHHOTO

XIMIYHOT'O €KCIIEPUMEHTY.
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[Tounnatoun mnpodeciiiHy MIATBHICTE B YMOBax pealibHOTO HaBUYaJIbHOTO
npouecy 3H3, monomuii yuurtens 3a3Ha€ YTPYAHEHb MiJ dYac MPOBEICHHS
HAaBYAJIbHUX XIMIYHHUX E€KCIIEPUMEHTIB, OCKUJIBKM BMIHHS TPOBOJUTH  1X
chopMOBaHI 3 OpIEHTAIIEI0 Ha CEPEAHHLOCTATHCTHYHUN 3arajibHOOCBITHIM
HaBYAJIbHUI 3aKiaja, a peajbHa mpodeciiiHa TISUIBHICTE MOXKE MPOXOJUTH 1 3a
iHIIUX 00cTaBUH. ToOTO BMIHHS CTYACHTIB INMPOBOAUTH HABUYAJBLHUM XIMIYHUN
EKCIIEPUMEHT TTOBUHHI OyTH THYYKHUMU, aKTUBHUMH, TBOPUYHMH.

Taxk mnporpamu HaBuanbHux aucuumuiin BH3 opieHTye cTyneHTiB Ha
BUKOHAHHS MIHIMAJIbHOI KIUIBKOCTI HABUYaJIbHUX XIMIYHUX EKCIEPUMEHTIB, SKY
IPOIIOHYE Tporpama 3 Ximii JJi 3arajlbHOOCBITHROTO HaBYaIbHOIO 3akiany [240;
241]. YMiHHS BUKOHYBAaTH 3a3HAYCHUN MIHIMAJIbHUI TEPEiK €KCIEPUMEHTIB 13
JOTPUMAHHSIM YCIX BUMOI BU3HAYAETHCS SIK BUCOKUH PIBEHb C(POPMOBAHOCTI BMIHb
MIPOBE/ICHHSI HABYAIBHOTO XIMIYHOTO €KCIepuMeHTy. 3 iHmoro 6oky, BH3 rorye
daxiBiiB 10 poOOTH y 3arajJbHOOCBITHIX HAaBUAJIBHUX 3aKJIaJax 13 PI3HUM pPIBHEM
BUBYEHHs XIMii. ICHye cyTTeBa pi3HULSA B OpraHi3aiii HaBYaJbHOTO XIMIYHOIO
EKCIIEPUMEHTY B Kjlacax, Jie y4HI HaBYAIOThCA 3a MpOrpaMaMH aKaJIeMIYHOTO 1
npodiILHOTO PIBHS; Kjacax 13 3arajJbHOOCBITHIM Ta MOTJIMOJEHUM BHUBUYCHHSIM
XiMIi; KJIacax YYHIB - TYMaHITapliB Ta TUX, AKI OOpajd XiMIIO SIK TIPEIMET,
noTpiOHuK iM y manOyrHboMy. Tomy, cywacHuii nemaroriynuii BH3 moBuHen
3a0e3reuyBaTl TaKUX YYHIB, KJAaCU Ta IIKOJIM BUUTENSAMH, SIKI MOIJIM O Ha
HEOOX1ZIHOMY PpIBHI BHUKJIQJaTH HaBYaJIbHUN mnpeamer. ToOTo cydacHMi
3arajbHOOCBITHIN HaBYaJIbHUM 3akiaj noTpedye BUMTENIB 13 MOOLIBHUMU
BMIHHSIMH, 3/IaTHUX MPUCTOCOBYBATHCS 10 3MIHHUX YMOB PEATbHOTO HABYAIHLHOTO
poLecy.

Jlns Toro, mo0 MIATOTYBAaTH TaKUX MOJIOAUX (haxiBIliB, MU MPOMOHYEMO
BUKOPUCTATH  METOAWKY  (OpMyBaHHS  BMiHb  MPOBEACHHS  XIMIYHOTO
eKCIIEPUMEHTY 3aCHOBaHy Ha IOETamHOMY, Oe3lepepBHOMY, CHUCTEMATHUYHOMY

OorMaHyBaHHI BciMa OJIOKaMM BIJIMOBIIHUX YMIiHb Y MeXaX BUBYCHHS METOJIUYHHUX

nyucuuIunH [218; 293].
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MeronuuHa TIATOTOBKA PO3MOYMHAETHCS 13 BUBYEHHS HABYAIBHOI
auciuiUIiHg - «TexHika MMKUTBHOTO XIMIYHOTO €KCIIEPUMEHTY». Y Tpoleci
BHUBYCHHSI HABUAJIbHOI JUCIUIUIIHU B CTYCHTIB (JOPMYIOTHCS BMIHHS BUKOHYBATH
OCHOBHI omepanii HaBYaJIbHOTO XIMIYHOTO EKCIIEPUMEHTY Ta MIKUIbHI
JIEMOHCTpAIlIHI €KCIIEPUMEHTH Ha OCHOBI 3alIPOIIOHOBAHOI B pOOOYOMY 3OIIUTI
opienTyBainbHOi ocHoBU Aii (OOM) (Homatok A).

HactynmHoro BuBuYaeThcss «MeTonuka HaB4YaHHS Ximii». BuBuenHs i
3a0e3neuye cryieHTaM (OpMyBaHHS BMiHb IMOSCHIOBATH HABYAIBHHM XIMIYHUUN
eKCIepuMEHT Ha OcHOB1 posropHytoi OOJl. 3pa3ok 3aHATTS 3 OINAaHyBaHHS
BMIHHSMHM NIPOBEACHHS JEMOHCTPALIHTHUM €KCIIEPUMEHTOM IOJIaHO Y ToAaTKy b.

Hapuanpna mucoumunina «llo3akiacHa poGoTa 3 XiMii» Ja€ MOXKIMBICTh
cTyneHTaM chopMyBaTH BMIiHHS OpraHi30BYBaTH, BUKOHYBaTH Ta TIOSCHIOBaTH
HAaBYAJbHUN XIMIYHUN EKCIEPUMEHT, SKUH MOXe OyTH BHUKOPUCTAHUNA Yy
HaBYAJIbHIA Ta TMO3aHaBYAJIbHIN poOOTI 3 XiMii, TakK 3BaHUN «I[IKABHI»,
«edextHuit». Tak yxke cdopmMoBaHi BMIHHS TMEPEHOCATHCS B HOBI YMOBH,
Ha0yBarO4YM NMEBHUX O3HAK aBToMaTu3aiii (popmyBanusa HaBuuoK) (lomaTox B).

HoctatHbo  copmMoBaHI BMIHHS ~ CTYJEHTIB MPOBOAUTH  XIMIYHHMA
EKCIIEPUMEHT MM TPOMOHYEMO BHKOPUCTATH JIJII BHUBYCHHS HaBUYaJIbHUX
JUCHUILTIH «MeToauka HaBYaHHS XiMii B TpodiabHIA IIKOI», «BuKopucTaHHS
IHHOBAIIMHUX TEXHOJOTIH y BUKJIaJaHHI XiMii». [{1 HaBYaIbHI AUCHUILIIIHUA JAI0Th
MOKJIMBICTh CTyJCHTaM 30araTUTH JOCBiJ TPOBEACHHS PI3HOMAHITHUX BUJIIB
XIMIYHUX EKCHEPUMEHTIB Ta BUKOPUCTATH MOKIMBOCTI KOMIT IOTEPHOI TEXHIKH
JUIS X TIpE3eHTallli.

v’ VpaxyBaHHs 0araTOMaHiTHOCTI HABYAJIBHUX XiMiUHMX €KCIIEPHMEHTIB.

[InanyBanHss HaByanbHOi poOOoTHM B cyyacHomy BH3 Bumarae uitkoro
pPO3MOMILTY HABYAJILHOTO MaTtepiany 3a O1okamMu (MOIYJISIMH) Ta CKOPOUYEHHS 4acy
ayJIMTOPHOI POOOTH 3 HABYAIBHOI AWCITUILTIHY, 10 NMPHU3BOAUTH JO 3MEHIICHHS
KUIBKOCTI ~ ayAUTOPHUX TOJMH, BIJIBEACHUX HA OIMAHYBAHHS CTyJEHTaMU

HaBYAJILHUM XIMIYHUM €KCIIepuMeHTOM [8; 244; 321].
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3 mpoBeaeHoro aHaiizy mporpam [239; 240; 241; 293] craio 3po3yMisinM,
10 HABYAJIbHUN XIMIYHUNA EKCIIEPUMEHT peali3ye€ThbCs Ha MPAKTHIl Yy TaKHUX
OCHOBHHUX THIIaX: JIEMOHCTpAIIiHUN Ta J1abopaTopHuil (Y BUIIISAIAI JaOOpaTOPHUX
JOCTiAIB Ta MPaKTUYHUX poOiT). DopMyBaHHS BMiHb MPOBEICHHS Ha3BaHUX
EKCIIEPUMEHTIB BUCTYNA€E 3MICTOM METOJIMYHOI MIATOTOBKK MaOyTHHOTO BUUTEIS
ximii. Jl;ms BpaxyBaHHS Takoi OCOOJIMBOCTI MM Y CBOIiX JIOCTIKEHHSX
BUKOPHCTOBYBJIM MOJYJIbHY CcHUCTeMy TOOynoBH mpakTukymy. lLle mamo
MOKJIMUBICTh TIEBHUM YMHOM YHI(IKyBaTH 3aHATTS, 3a0€3MEUYUTH CUCTEMHICTb
OMAHYBAaHHS BMIHHAMHM Ta 3a0e3ne4uTH (QOPMYBaHHS BMiHb IPOBEICHHS
PI3HOMaHITHUX BHJIIB HABUYAJILHOTO XIMIYHOTO €KCIIEPUMEHTY.

Tak 3 cemu 3MICTOBMX MOAYJIB HaBYAJIBHOI JUCIHUIUIIHM «MeToauka
HaBYaHHS XiMii» YOTUPH MU BIJIBEIM HAa METOIWKY BHUBUCHHS KOHKPETHUX TEM
HIKITBHOTO Kypcy XiMii. Y mpolieci BABYEHHS KOKHOI TEMH IIKUIBHOTO KYypCy X1Mii
NPOBIIHE MicCIe TPUAUIEHO (OpMYBaHHIO BMiHb MPOBEIACHHS HABYAIBHOTO
XIMIYHOTO eKkcrnepuMeHTy. Y Tabia. 1.11 HaBoauMO po3mojia yacy JiabopaToOpHHUX
3aHITh, HA AKUX BiAOyBaeTbcs (POpMyBaHHA BMIHb MPOBEJACHHS HABYAIBHOTO
XIMIYHOTO €KCIIEPUMEHTY MallOyTHIMU BUATEISIMUA NPUPOJIHUYMX JUCHHUILIIH.

Tabnuys 1.11

Po3nogisi HAaBYAJILHOTO Yacy AMCHUILTIHUA «MeToauKa HaBYaHHS XiMiD»

Bi/iBeICHOTr0 HA (PDOPMYBAHHS BMIHb NPOBEJACHHS XiMiYHOI0 eKCIIEPUMEHTY

Ne mo- JlaGopa- Camo- Inusi-
Moaynb, Tema TOpHi crilina | ayanbna
AYyJI0 3aHaTTs | podora podora
4. MeTtoauka BUBYEHHSI KOHKPETHHUX TeM Kypcy Ximii 7 12 18 4
KJIACY OCHOBHOI IIKOJIH
4.1. | Meronuka BuBueHHS TeMH «I1o4aTKOB1 XIMIYHI IOHATTA». 6 8 2
4.2. | Meronuka BuBueHHs TeMH «IIpocTi peqoBuHu. MeTanu Ta 6 10 2
HEMETAIIN.
S. MeTtoauka BUBYEHHSI KOHKPETHHUX TeM Kypcy Ximii 8 16 12 4
KJIACY OCHOBHOI IIKOJIU
5.2. | Meronuka BuB4YeHHS TeMH «OCHOBHI KJTaCH HEOPTaHIUHUX 6 4 2
CTIOJTYK.
5.3. | IlepionuuHuii 3aKOH Ta MepioAUYHA CUCTEMA 6 4 2
JI.I. MenneneeBa B Kypci XiMii OCHOBHOI ITKOJIH.
6. MeTonnka BUBYEHHS KOHKPETHHX TeM Kypcy Ximii 9 18 8 6
KJIaCy OCHOBHOI LIKOJIH
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IIpooosoicenns mabauyi 1.11

6.1. | Teopis eneKkTpOMITHYHOI AUCOIIAIli B KypCi XiMii OCHOBHOL 6 3 2
IIKOJIN.

6.2. | Meroauka BUBYCHHS TeMU «XIMIYHI peakIii» B Kypc Ximii 6 2 2
OCHOBHOI IIIKOJIH.

6.3. | Meronuka BuB4YeHHS TeMu «HaliBaxmBiiIi opranivHi 6 3 2
CIIOJTYKH.

7. MeToanka BUBYEHHSI KOHKPETHHX TeM Kypcey Ximii 10-11 18 6 6
KJIACY CTAPIIOL IIKOJIHU

7.1. | Meronuka BuBdyeHHs TeMu «Hemeraiyai eleMeHTH Ta IXHI 6 2 2
CIIOJTYKI.

7.2. | Meronuka BuBYeHHS TeMu «MeTajidydi eJIEMEHTH Ta TXH1 6 2 2
CIIOJTYKW.

7.3. | Meronuka BuBUYeHHS TeMH «OpraHiyfi CIIOIYKN. 6 2 2

Ha BHBYEHHS KOXXHOI TEMH WIKIJIBHOTO Kypcy Ximii, SIK MpaBuio,
BIJIBOJUTHCA O TOAMH ayJAUTOPHOTO HABYAHHSA, 3aJ€KHO BiJ BHUIIB POOIT, fKi
IPOMOHYIOTECA [0 BUKOHAaHHA MPOTPaMoO0 3 XIMIi JJisl 3arajJbHOOCBITHBOTO
HABYAJILHOTO 3aKJIaTy.

Taxk nepiie 3aHATTS (3 6-TOAMHHOT TEMU) TPUCBIYEHE METOIUYHOMY aHAII3Y
TEMU WKUIBHOTO KYypCy XiMii, BU3HAYEHHIO BHJIIB XIMIYHMX E€KCIIEPUMEHTIB, SKI
OyIqyTh BUKOHYBAaTHUCS BUWTEJIEM Ta Y4YHSAMH B MeEXaxX BHBYCHHS TEMH, Ta
IPOrpaMOBaHOMY KOHTPOJIIO 3HAHB CTYACHTIB 13 TEOPETUYHUX OCHOB JIaHOI TEMHU.
['oTyrounch [0 TPOBEACHHS MPOrPAMOBAHOTO KOHTPOJIO 3HAHb, CTYJICHTH
CKJIAJal0Th OMOPHUN KOHCHEKT — BHUMHUCYIOTh OCHOBHI O3HA4Y€HHS TMOHSATH 1
TEPMIHIB 3 MOSICHEHHSMH.

Jlpyre 3aHSATTS MPUCBAYEHE OMAHYBAHHIO JIEMOHCTPALIMHUMH XIMIYHUMH
eKkcriepuMeHTaMu 3 JaHoi Temu. CTyneHTH, TOTYIOYHCh 1O NPOBEIACHHS
JEMOHCTpALIMHUX ~ XIMIYHUX  €KCIEPUMEHTIB METOJOM  MIKPOBHUKJIAJaHHS,
OMMHCYIOTh KOXKHY JIEMOHCTpaIlito B jgaboparopHomy xypHam ([Jomarok b) (sikwmii
Buctynmae OO/]), aHami3yloTh 1 BHU3HA4YalOTh OCHOBHI EKCIEPUMEHTaJIbHI Ta
METOJMYHI XapaKTEPUCTUKU, HEOOX1H1 JAJI BAAJIOTO 11 IPOBEICHHS.

Tpere 3aHATTS 3 TEMH TPUCBSIUYETHCA MIATOTOBII Ta MPOBEACHHIO
Ja00paTOPHUX JOCII/IB 1 MPAKTUYHUX POOIT 3 JAHOT TEMU HIKUIBHOTO KYypCy X1Mii.

[IpoBeneHHs MNpakTUYHUX POOIT BUMAarae 3HAYHOI, KPOIMITKOI poOOTH

CTYJICHTIB, OCKUIbKH, Ha BIAMIHY BIiJl JEMOHCTpallii Ta J1aOOpaTOPHUX JOCIIJIB,
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IpakTHYHA poOOTa — MPOBOAUTHCA HA MPOTSI31 IIJIOTO YPOKY, MOKE MPOBOJAUTHUCS
BUYUTEJIEM 32 IHCTPYKLIEIO (1[0 TOJETIIY€E YYHSIM BUKOHAHHS XIMIYHHUX TOCIIIIB, a
BUUTENI0 — TMPOBEJCHHS 1 KOHTPOJIOBAHHS 3aHATTS). [HCTpyKIilis moJgaeThcsi B
tunoBux  migpydnukax [H. M. Bypunceka [50-55], JI. II. Benmuko  [64],
O. B. I'puroposuu [124], JI. C. dsauyk [138], I'. A. JlameBcbka, A. A. JlameBcbka
[166], IL I Ilonens, JI.C.Kpukusa [222-227], M. M. CaBuun [251],
O.T. fpomenko [328-333]] abo B 30mmTax 13 JIPYKOBAaHOK OCHOBOKO IS
BUKOHAHHS TpakTUYHUX poOiT [298; 319-320; 324-327] abo y dopmi
pPO3B’SI3yBaHHSl EKCIHEPUMEHTAIbHUX 3a7a4 (KOJM Y4YHI TOBUHHI HE TUIbKHU
CaMOCTIITHO BUKOHYBATH, aj€ i CaMOCTIMHO IUIaHYyBaTH, MiIOMpaTH, BU3ZHAYATHU 3
JIOTIOMOTOI0 SIKMX XIMIYHUX JOCTIAIB MOXHA PO3B’s3aTH 3aIIPOIIOHOBAHY 3aja4y, a
BUNTEb, BIJAMOBIIHO, IIOBUHEH HE JIMIIE CIOIJISAATA, a CIPSIMOBYBATH,
J0IIOMAaraTy, KOHCYJIbTYBaTH, OLIIHIOBATH 3HAHHs Ta BMiHHs yuHiB) (Joxarok I).

Takum ynHOM, 171 €eKTUBHOTO (POPMYBaHHS BMiHb CTYJICHTIB MPOBOJIUTH
HaBYAJbHUN XIMIYHUN €KCTICPUMEHT Ta TOJIETIICHHS] CUCTEMAaTUYHOTO HaBYaHHS,
HA Hamy JAyMKy, eQeKTHBHUM OyjJ€ BUKOPUCTAaHHS alTOPUTMIB i
(airopuTMi3oBaHOTO HaBYaHH) [145]. Januil miaxia qa€ MOXIUBICTH BUPOOUTH Y
CTYJEHTIB YITKy CHCTEMY HaBHYOK Ta BMiHb OpPraHi30BYBaTH, BUKOHYBAaTH Ta
MOSICHIOBATH ~ HABYAJIBHUM  XIMIYHMM ~ €KCIIEPUMEHT, TE€BHUM  YHHOM
aBTOMATH3YyBaTH MIATOTOBKY /O 3aHSTh, IO BUCTYIA€E 3aMOPYKOI0 CHCTEMHOCTI
BMiHb.

O1xe, KOKHE JTA0OpaTOpPHE 3aHITTS B CUCTEM1 BUBUCHHS TEMH IIKIJIHBHOTO
Kypcy XiMii Ma€ BJacHE HaBUaJbHE HABAaHTAXXEHHS Ta YITKY CTPYKTYpY.
[TigroToBKa CTYACHTIB 3a TAKUM MPAKTUKYMOM BiI0YBA€THCS 3a MEBHUM LIUKIIOM:

1. TeopeTnyHuil Ta METOAWYHUN aHaNl3 HABYaJIbHOI TEMH, BHUSBICHHS
0013HAHOCTI CTYACHTIB 3 11 OCHOBHUX TEOPETUYHUX MOHSTH Ta MOJI0KEHbD.

2. TligroToBKa Ta MpPOBEACHHS HABYAJBHHX JIEMOHCTPAIlIMHUX XIMIYHHX

€KCTICPUMEHTIB.
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3. IligroToBka Ta MpOBENEHHS HABUAJIBHHUX JIAOOPATOPHHUX E€KCIIEPUMEHTIB
(y Burisai nabopaTopHUX AOCHIAIB a00 MPaKTHUYHUX POOIT) 13 JaHOI TeMHU
IIKUIBHOTO KypCy XiMii.

Taxe nmaHnyBaHHSI HaBYAJIBHOT POOOTH 3 OMaHyBaHHS HABYAIBHUM XIMIYHUM
EKCIIEPUMEHTOM JIa€ MOKJIMBICTh BUKOPHUCTOBYBATH pi3HI (pOpMU MPOBEACHHS Ta
3aco0u MOro yHaOYHEHHS, BJIOCKOHAIIOBATH BXe C(HOPMOBAHI €KCIIEPUMEHTAIbHI
BMIHHA BUKOHYBAaTH XIMIUHI €KCIIEPUMEHTH, MPUAUIATA JOCTaTHIO YyBary
IPOBEJCHHIO JEMOHCTpAllil SIK OCHOBHOI (OPMH EKCIIEPUMEHTAIBHOI POOOTH
BUUTEJISA HA YPOIIi.

v’ 30araueHHs 3MiCTy JEMOHCTpamiidi y Tmporeci Oararopa3oBoro ix
HOBTOPEHHS.

3 orsiny Ha 0araTOMaHITHICTh XIMIYHOTO €KCHEPUMEHTY, HaBITh Ty camy
XIMIYHY peaKIlito MO>KHa MIPOBECTH y PI3HUX HOro BUaax Ta popmax. YpaxyBaHHS
bOTO B TMPAKTUKyMI 13 METOAMKMA HaBYaHHS XiMIi € 0O0OB’sI3KOBUM. TUIbKH
PYXJIMBI, AKTUBHI, THY4YKl BMIHHS TPOBOJUTH HaBYAIbHUIA XIMIYHUI €KCIIEPUMEHT
CTaHyTb 3aMOPYKOI0 MpodeciitHoi MaiCTepHOCTI MaHOYTHHOTO BUMTETIS.

JleMOHCTpaliiiHU ~ €KCIIEpUMEHT  MepeBakae Haja  JIAOOPATOPHUMHU
JOCHiJaMid Ta TMPAKTUYHUMU poOOTaMU B Kypcel XiMii 3arajibHOOCBITHHOTO
HaBUYaJgbHOTO 3akiany. lle minkoMm 3po3ymine, ajie HE CiiJ MepeTBOPIOBATH
JIEMOHCTpAIlll0 Ha TMOCTiiiHE, OJHOMAHITHE IOBTOPEHHS OJHUX 1 TUX CaMHUX
xiMiyHUX ekcrnepuMeHTiB [214; 221; 306; 318]. Tak, Hanpukiaja, IeMOHCTpAILIO
no0yBaHHa amoHii  xjopuny («JIum 6e3 BorHwoo») B mOporpami s
3arajJbHOOCBITHIX HaBYaJIbHUX 3aKialiB [241] mpomoHyeThCS BUKOHYBaTH y 7
kiaci B temi «Beryn» Ta y 10 knaci B Temi «HemeraniyHi enemeHTH Ta ixHi
cnonykn». lleil eKkcmepuMeHT BHKOHYIOTh CTYACHTH BHBUYAIOYH HEOPTaHIUHY
XIMIO (XIMI4HI BIACTUBOCTI aMOHIaKy Ta XiMI4HI BIACTUBOCTI TIAPOTEH XJIOPHUIY 1
XJIOPUIHOI ~ KHUCJOTH), TEXHIKY  IMIKUIBHOTO  XIMIYHOTO  €KCIIEpUMEHTY
(memoHCTpariiHi exciepumeHTd s 7 ta 10 kmacy) Ta iH. Takum dYuHOM,
YOTUPHUPA30BE TMOBTOPEHHA € 3BHUYAWHOI0 BTPATOI dYacy. MM MpPONOHYEMO

MOJICpHI3yBaTH MPOBEJACHHS 1Ii€1 AEMOHCTpallli IUIIXOM BUKOPUCTAHHS PI3HOTO
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nocyay (TUTai, XIMI4HI CKJISHKH, TpyOKa 3 KOpKaMmH, LMJIIHAPW 1 1H.) Ta
MIPOBEJICHHS 1aHO1 IEMOHCTpAIlii 3 pI3HUM HaBYAJIbHUM HAaBaHTAXXCHHSAM: y 7 Kiaci
— HaWmpocTimmi UnrocTpaTuBHUM, y 10 Kiaci — AOCHIIHULBKUM (TTPOOIeMHUI)
excriepumenT [297]. lle cnpusie ToMy, 10 HaBITh NMPHU BHUKOHAHHI MIHIMAJIBHO
HEOOX1THOT  KIJTBKOCTI  JIGMOHCTpaIlii  MOXKHA  3a0€3MEeUUTH  OBOJIOJIHHS
MaOyTHIMM BUYMTEJISIMH PI3HOMAHITHUMH BHJaMU Ta (popMamMu HaBYAIBHOTO
XIMIYHOTO €KCIIEPUMEHTY.

v BUKOpUCTaHHS JIBOCTOPOHHBOI MIsUIHOCTI TJ Yac MPOBEICHHS
HAaBYAJbHOIO XIMIYHOTO €KCHEPUMEHTY Ha 3aHATTI i1 (OpMYBaHHS Ta
30arayeHHsl METOJUYHOTO JI0CBIlYy CTYIEHTIB.

[lin yac dQopMyBaHHS BMIiHb TIPOBEICHHS HABYAJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY MalOyTHI BYMTENl NOBUHHI HAOyTH NEPBUHHOIO MPOQECIHHOrOo
JIOCBIZly, BUKOHYIOUM XIMIUHI EKCIEPUMEHTH Ha JabOpaTOpHUX 3aHATTAX 13
METOJMKU HaBYaHHA XiMii. ToOTO BUKOHATH pOJIb YUHUTENS, YUHS Ta MOPIBHATH iX
13 BJIACHOIO POJITIO CTYJICHTA.

Jliist iboro mig yac popMyBaHHS BMiHb ITPOBEACHHS HABUAIBLHOTO XIMIYHOTO
EKCIIEPUMEHTY CTYJEHTH — MaHOyTHI BYMTENl, 3 OJHOr0 OOKY, TOTYIOThCS 1
MPOBOJISATh HABYAJIILHUM XIMIYHMM €KCIIEPUMEHT K yuuTtelsl. BoHM BU3HAYAIOTH
METy BHUKOHAHHS JAaHOTO EKCIIEPUMEHTY Ta 3aBJaHHA, peaji3alii SKUX IparHe
JOCSIT'TA BYUTENb Ha ypolll. 3 IHIIOro 00Ky — CTYJIE€HTH BUKOHYIOTh POJb YYHIB, 1
TOMY TIOBHHHI PO3YMITH, SIK BOHHM CIPUHAMAIOTh EKCIEPUMEHT, BUXOASYU 3
BJIACHHX, a HE CTYJIEHTCHKHX a00 BUMUTEIHCHKUX, 3HAHB; SKE 3HAUCHHS Mae HOro
CHoCTepexeHHs Juisi (OpMYyBaHHS CUCTEMH 3HAaHb Ta BMIHb YYHIB; Ha LI0 caMme
HalyacTilie 3BepTaloTh yBary y4Hi Iij] 4ac CIIOCTEPEKEHHS TOLIO.

Jly’xe dYacTo CTyAeHTH NPUITYCKAIOThCA TMOMWJIOK MiJ Yac MPOBEACHHS
JIEMOHCTpAIII Ha JIA0OPATOPHHUX 3aHATTSIX 13 METOJUKH HABUYAHHS X1Mii, OCKIIBKU
BUKOPHCTOBYIOTh BIJIAaCHI 3HaHHS JJI TOSCHEHHS TMPOBEIACHHS HaBYaJIbHOIO
XIMIYHOT'O €KCIIEPUMEHTY, a0CTparyrThCs BiJl PIBHS 3HAaHb Y4HIB, YIYCKAalOTh Y
MOSICHEHHI T€, 10 BUAAETHCA iM 1 TaKk 3pO3yMUIMM. SIK HACHIJIOK, 1€ MPU3BOIUTH

JI0 PENYKI[ii METOJUYHUX YMIiHb MPOBOJAUTH HABUAJIBHUMN XIMIYHUN €KCIIEPUMEHT,
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BTpatu yactuHu OO/] Ta HEMOXKIMBOCTI (POPMYBaHHS €KCIEPUMEHTAIbHUX YMIHb
yuHiB. Takuil migxiZ 10 MPOBEIEHHS XIMIYHOTO EKCHEPUMEHTY B IIKUIbHIN
MPaKTUIl HENPUJATHUN, OCKUIBKM 0a3y€eThCS HA 3HAYHO 3aBUIIEHUX BUMOTAX [0
piBHS 3HaHb 1 BMiHb yYHIB.

v' YI0oCcKOHaJeHHS BMiHb CTYAEHTIB MOJEPHI3yBaTH Ta BUIO3MIHIOBATH
HaBYAJIBHUHN XIMIYHUN €KCIIEPUMEHT.

3a pesynbTaTaMy HaIIMX CIIOCTEPEKEHb, B OCTaHHI POKH, ICHY€E TEHACHIIIS
BI/IMOBH BYUTENIB 3arajlbHOOCBITHIX HaBYAJIbHUX 3aKJajJiB BUKOPHUCTOBYBATH
XIMIYHUH €KCIIEPUMEHT y HaBYaJIbHIN AISUIBHOCTI, TOOTO 301JIBIIYETHCS KUIBKICTD
CTYJEHTIB — EPUIOKYPCHUKIB, K1 TOOAYNIIN T4 BUKOHAIN XIMIYHUNA €KCIEPUMEHT
yTepiiie i 4ac HaBYaHHs Y BULIOMY HaBUAJILHOMY 3aKJIajl.

Lle, mepiur 3a Bce, BUKJIIMKAHE BIJICYTHICTIO PO3YMIHHS JAESIKUMH BUUTEIISAMU
MPOBIIHOTO 3HAYEHHS XIMIYHOTO €KCIIEpMMEHTY B BHUBYEHHI XIMii, SKe
MOCHITIOETHCS Yepe3 MaTepialibHy He3a0e3MeueHICTh cyyacHux nepudepiitnux 3H3
1 BIICYTHICTh YMIHb 1X YYUTENIB aIalliTyBaTU XIMIYHUNA €KCIIEPUMEHT JI0 PEaTbHUX
YMOB HaBYaHHSI.

byno 3ampomoHoBaHO, BHBYaKOUM HaBYANbHY AUCHUILIIHY «MeToauka
HABYaHHS XiMii», BIIOpaTH Ta MPOBECTH AOMAIIHIA XIMIYHUNA €KCIIEPUMEHT, SKUN
MOBTOPIOE BCl MPOTPaMHI JIEMOHCTpAIliiHI EKCIIEPUMEHTH 1, TAKUM UHHOM,
CTBOPUTH BJIACHY JIOMAIIHIO JJAOOPATOPI0 KO)KHOMY MalOyTHHOMY BUUTENIO XiMii.
Taka maGoparopisi, 32 HEOOXITHOCTI, MOKE€ BUCTYIUTH JKEPEIIOM PEaKTHBIB JJIs
MPOBEJICHHS TPOTPAMHOI0 HABUAJILHOTO XIMIYHOTO ekcriepuMenty [105; 118; 121;
215]. Pa3om 13 TuM, BiAOyBa€ThCsl BAOCKOHAJIEHHS BMIHb CTYJICHTIB MPOBOIUTH
XIMIYHUHN €KCTIEPUMEHT, MiJIBUIYETHCS iX TPO(PECIHICTh y HOTO BUKOPHUCTAHHI HA
ypoiii (BOHM MOXYTh HE TUIbKH BIITBOPIOBATH XIMiUHI peakiiii, sKi BUKOHAJIH, a 1
GbOopMyIOTh YMIHHSI CAMOCTIMHO OOMpaTH TEXHIKY MPOBEACHHS CKCIIEPUMEHTY ISt
peasizallii mocTaBJIeHOI METH, Yy pa3l mOTpeOu, 3aMIHIOBATH BIJICYTHI PEaKTHBH).

VY nabopaTopHOMy MpakTHKyMi 3 METOJMKH HaBYaHHs XIMii Ha JAPYromy
7a00paTOpHOMY 3aHATTI KOXKHOI TEMH UIKIIBHOTO KypCcy XiMii MH, OKpIM

MIJTOTOBKH CTYJEHTIB /10 JEMOHCTPALIMHUX EKCHEPUMEHTIB, MPOMOHYEMO iM
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HiArOTYBaTH 1 BHUKOHATH JOMaliHiil excnepuMeHT. CTyneHTH BiAOMpaioTh 1
BUKOHYIOTh Yy JOMAIIHIX yMOBax 0a30Bl JEMOHCTpaIliiiHI EeKCHEpPUMEHTH 3a
JIOTIOMOTOI0 PEaKTHUBIB, SKI 3HAXOMSIThCA B JOMalIHIA Jjabopatopii (y>KUTKOBI
peuoBunu). lle, oxpim ycworo, 3abe3meuye cCTyaeHTaM (OpMyBaHHA BMiHb
MPOBEJICHHS. JOMAIIIHBOTO EKCIIEPUMEHTY SK OJIHOTO 13 OCHOBHUX BH/IIB
EKCIIEPUMEHTAJIbHOI POOOTH YYHIB, BUBHAUYECHUX MPOTPaMOI0 3arajbHOOCBITHHOTO
HaBYaJIBHOTO 3aKiany 3 Ximii [239; 240; 241;].

AHani3 NpakTUKU MIATOTOBKM CTYAEHTIB JO HPOBEACHHS HaBYaJIbHOIO
XIMIYHOTO €KCIIEPUMEHTY Ha Cy4yacHOMY eTanl peopMyBaHHS BITYM3HSHOI BUILOT
OCBITU JaB 3MOTy 3pOOMTH BHUCHOBOK IMpO Te€, 110, HE3BaXaloud Ha 3HAYHI
3M00YyTKM BYEHUX — METOJIUCTIB, 30epiraetbca morpeda MojaepHizaiii Ta
OHOBJICHHS METOJIMKH (OpMyBaHHS BMIHb HPOBOJUTH HABYAIBHUN XIMIYHHMA
CKCIIEPUMEHT BIJIMOBITHO JI0 OHOBJIEHHS 3MICTY IIJITOTOBKU (MOJEpHI3allis
CEpEelIHbOI OCBITH), 3 OJHOTO OOKY, Ta PO3BUTKY BHU[IB XIMIYHOT'O €KCIIEPUMEHTY
K 00’€KTa AISIBHOCTI — 3 1HIOro. BuHuKIa 00’€KTHBHA MOTpeda CTBOPEHHS
METOJMKH TIOETAImHOro, Oe3nepepBHOTO (OpMYBaHHS MOOUTBHUX, AKTHUBHHX,
TBOPUYUX yMiHb MPOBEJCHHS BUMTEIEM HABYAIHLHOTO XIMIYHOTO €KCIIEPUMEHTY B
3H3.

3 METOI yIOCKOHAJEHHS METOJUKH (OpPMYBaHHS BMiHb MPOBEICHHS
XIMIYHOTO EKCIEPUMEHTY B IIKOJI OYyJI0 BU3HAYEHO OCOOJMBOCTI HaBYAIbHUX
3aHATH 13 METOANKHU HAaBYAHHSA XIMil.

YpaxyBaHHS  BU3HAQUYEHUX  OCOOJMBOCTEH  3a0€3Meunsio  CTBOPEHHS
e(eKTUBHOI METOAUYHOI MOoJenl (OopMyBaHHA BMiHb MPOBEIEHHS HaBYAJIbLHOTO

XIMIYHOTO €KCIIEPUMEHTY MalOyTHIMU BUUTETISIMU TTPUPOTHUUMX JUCITUTLTIH.
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BucHOBKH 10 mepmioro po3airy

AHani3 MCUXO0J0ro-neJaroriyHuX Ta METOJUYHUX JIITEpaTypHUX JKepen
CTOCOBHO (hopMyBaHHSI BMiHb IIPOBEICHHS HAaBYAIBHUX XIMIYHUX €KCIICPUMCHTIB
MalOyTHIMU BYMTENSIMH MPUPOJHUYMX JUCHUIUIIH CBIAYUTH TMPO 3HAYHY
aKTyaJbHICTh Ta yBary, Ky NpUAUIOTh HAYKOBIII pO3p00I1Ii 00paHOi TEMAaTHKHU.

binpiricTe HayKOBIIB po3MIAnaloTh (OpMyBaHHS BMiHb TPOBEACHHS
XIMIYHOTO €KCIIEPUMEHTY SIK OCHOBY NMpodeciiHOl AISIIbHOCTI MAOYTHIX YUUTENIB
Ta BHU3HAYAIOTh HEOOXIIHICTh NpoBeneHHs Takoi podotn y BH3. Cyuwachi
TeHJIeHI[l1 (OpMyBaHHsS BMIHb MPOBEACHHS IIKUIBHOTO HABYAJIBHOTO XIMIYHOTO
EKCTIEPUMEHTY 0OOYMOBIICHI HOro HEOOX1IHICTIO, CKJIQIHICTIO Ta PI3HOBUIOM.

Ha ocHOBI BUBUEHHS JITEPATYPHUX JHKEPENT YTOUYHEHO MOHATTS: HaBYaIbHUMA
XIMIYHUN €KCHEPUMEHT — SIK HAyKOBO OpPraHI30BaHWIl METOJ Mi3HAHHS XIMIYHHUX
SBUII YYHSMHU, SIKUA QopMye iX HAYKOBUH CBITOTJIS, MPAKTUYHI BMIHHS W
HAaBUYKH, PO3BHUBAE JIOTIYHE MHUCIEHHS, AKTHUBI3yE MI3HABAIbHY JISJIBHICT,
30y/DKy€e 1HTEpeC JI0 BHBYEHHS IMpeAMETa Ta CIyTrye CrIocoOoM MepeBipKu
ICTUHHOCTI HA0YTHUX HUMH 3HAaHb Ta BMiHb; BMIHHSI — $IK 3aCHOBaHa Ha 3HAHHAX Ta
HaBUYKaxX BUKOHYBAaTH Jii CBIIOMa 3[aTHICTh JIFOAWUHHU JO MISJIBHOCTI B 3MIHHHUX
yMOBaX; HaBUYKa — SK aBTOMATH30BaHy 110, [0 BUHUKAE B XOJi TPEHYBaHb 1
peanizyeTrbcsi B JISUIBHOCTI; BMIHHS TNPOBOJUTH HABYAIBHUW  XIMIYHHM
EKCIIEPUMEHT — SK CHCT€Ma BMIHb OpraHi30ByBaTHU (K €JIEMEHT HayKOBOTO
Ni3HaHHS ), BAKOHYBATH (peaji30ByBaTH Ha MPAKTHULIl) Ta MOSICHIOBATH (BKJIIOYATH
B HaBYAJIbHUI MPOILIEC) XIMIYHUM €KCIIEPUMEHT YUYHSM; 3arajbHl (IHTEJIEKTyalbHi)
BMIHHS IPOBOJIMTH HABYAJIHHUN XIMIYHHM €KCTIEPUMEHT — SIK 3/IaTHICTh YUHTEIIS
OpraHi3oByBaTH HAaBYaJIbHUN XIMIYHHI E€KCHEPUMEHT SIK €JIE€MEHTapHEe HayKOBe
Mi3HAHHS XIMIYHMX SIBUIN, BPaxOBYBaTH HAyKOBUM XapakTep XIMIYHOTO
EKCIIEPUMEHTY, BUKOPHUCTOBYIOYM JUIsl I[bOTO 3araJIbHOHAYKOBI 3HAHHA Ta
HAaBUYKH, CKCIEPUMEHTaJbHI BMIHHS TPOBOJUTH HABUYAJbHUM  XIMIYHUN
eKCIIEPUMEHT — SIK 3/1aTHICTh BUKOHYBAaTH HAaBUAJIbHUM XIMIYHUN €KCIIEPUMEHT y

BCiX HMOro BHUJaX, 13 JOTPUMAHHSM YCiX ICHYHOUHMX BHUMOT, Ha OCHOBI 3HaHb
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XIMIYHOT Teopii Ta HAaBMYOK BHKOHAHHS OMepalii XIMIYHOTO EKCIEPHUMEHTY;
METOJWYHI BMIHHS TIPOBOJUTH HABYAIBHWN XIMIYHMA EKCIEPUMEHT — SK
3MaTHICTb  TOSICHIOBATHM METOJMKY IIPOBEICHHS HABYAJIBHOTO  XIMIYHOTO
eKCIIEPUMEHTY yYHSIM, BKJIIOUATH HOTO B HABYAJIBHUM MPOIEC K METO] Ha OCHOBI
MICUXOJIOTO-TIEIArOT1YHUX 3HAHb T4 HABUYOK.

Busznaueno mepenik  yMiHb  TIPOBEJAEHHS  HABYAJIBHOTO  XIMIYHOTO
EKCIIEPUMEHTY KOKHOTO OJIOKY: 3arayibHi (IHTEJIEKTyallbHi), EKCIIEPUMEHTAIBHI Ta
METOIMYHI.

OOpaHo Ta OOrpyHTOBAHO OCHOBHI eTanu ()OPMYBaHHS BMiHb MPOBEIEHHS
XIMIYHOTO EKCHEPUMEHTY MalOyTHIMU BUMTEIIMH Ha OCHOBI ICHUXOJIOTTYHOT
Teopii moerarnHoro GopMyBaHHsS pO3yMOBUX i, po3pobieHoi [1. . ansnepinum.

PesynpraTom anami3y npouecy (opMyBaHHS BMIHb TPOBOJUTH HaBYAIbHUI
XIMIYHUNA €KCIIEPUMEHT CTaJI0 BU3SHAYEHHS OCHOBHUX MOT0 CKJIaJI0BUX: PO3YMIHHSA
poJii ¥ 3HAYEHHS XIMIYHOTO E€KCIEPUMEHTY B MpodeciiiHii MisUIbHOCTI BUUTEIS
xiMii. YcBiIOMJIEHHS HEOOXiAHOCTI (OpMyBaHHS BMiHb NPOBEIEHHSA Ta
BUKOPUCTAHHA XIMIYHOTO €KCIEPUMEHTY Yy BJACHIA EKCIIePUMEHTAIbHIN
JUSTIBHOCTI Ta Ha ypoIll (MOTHBALlliiHA CKJIaJI0Ba); 3HAHHA TEOPETHUYHUX OCHOB
XIMIYHEX Ta TICHMXOJOrO-TIeJJarOTIYHUX HAyK, SKI TOSCHIOIOTH ITPOXOHKCHHS
XIMIYHUX PpEaKI[ii Ta BUKOPUCTAHHS XIMIYHOTO EKCIEPUMEHTY B HaBYaJIbHO-
BUXOBHOMY TIpOLIECI (3HAHHEBA CKJIaJ0Ba); BLIbHE BOJIOJIHHS HAaBUYKaMHU Ta
BMIHHSIMHU TIPOBEJACHHS HABUYAJIHHOTO XIMIYHOTO €KCIIEPUMEHTY SIK CHeIu(igHOTO
croco0y BHKOHaHHsS TpodeciiHOi IIsTBHOCTI. 3JaTHICTh BUKOPHUCTOBYBATH
XIMIYHMM €KCTIEPUMEHT SIK MPOBIAHUI METO ] HaBYaHHS (JIIsUIbHICHA CKJIA/IOBA).

Ha ocHOBI m0CBiAy ydeHHMX - METOJHMCTIB 3allpOIIOHOBAHA y3araJbHEHa
Kjacuikamis HaBYAJIbHOTO XIMIYHOTO €KCHEPUMEHTY, B AKIA BHUJAUICHI TUIH 3a
dbopmoro opranizamii: JeMOHCTpAIiiHUHN, J1abopaTOpHUN Ta PO3YMOBHUM; BUIIH,
3aJIe)KHO BiJl MOXJIMBOCTEH BHUKOPHCTAHHS B HABYAJIBHOMY MPOIECl: ypOUHMIA
(tabopaTopHi  JOCHiAM, TPaKTUYHI PpoOOTH), TO3aypouHUM  (JOMAaIIHIH,
TYPTKOBHUI),  BUUTENbCHKUH  (peaJibHUN,  MYJIbTUMEAIMHUN),  YYHIBCHKUMN

(UTFOCTpyrOUYMKA  BJACHY BIJMOBIAbL, JOTIOMAararOyuii BYMTENIO), TEOPETUYHHH,



71
OpaKTUYHUHN, BIPTyanbHUH, (opMH, 3aleKXHO BIJ CTYNEHS CaMOCTIHHOCTI
PO3YMOBUX [Iii YUHIB: 1JTFOCTPAaTUBHUMN, TOCHITHUIIBKUMA.

BiamoBinHo 710 3aBHaHb  JOCHIIKEHHS ~ BHOKPEMJIEHO  TOHSTTS
MYJIBTUMEIIMHNN EKCTIEPUMEHT — SK BHJ XIMIYHOTO EKCIEPUMEHTY, IPOIeC
BUKOHAHHS Ta pe3yibTaT SKOTO MPEICTaBIICHI BIC0300paKEHHSM peaJbHOTO
XIMIYHOTO €KCIEPUMEHTY 1 MPOEKTYIOThCS 3 JIOMOMOIOI MYJIbTUMEIINHOTO
MPOEKTOPY (IHTEPAKTUBHOI JIOIIKK Ta 1H.) Ta BIPTyaIbHUN XIMIYHUN CKCIIEPUMEHT
— K 0COOJIMBUN BMJI HaBYAJIbHOIO XIMIYHOI'O €KCIEPUMEHTY, KU BUKOHYETHCS
YYHEM 13  JIONOMOTOK  KOMII'FOTEPHOi  TEXHIKM, Yy BHIJISAl  IMITamli
€KCIIEPUMEHTAJIbHOI JISJIBHOCTI Y BIpTyalibHIM Jabopatopii. Ilpu npomy yuHi
MaHIIMyJIOI0Th 300paKEHHIMHU XIMIYHOTO MOCYAY, 00JIaHAaHHS Ta PEaKTUBAMH, SIK1
CTBOPEHI 3 IONNOMOT'OK0 TPUBUMIPHOI rpadiky Ta aHIMarlii

BusiBneno, 1mo ¢opmMyBaHHsS BMiHb IPOBEJCHHS XIMIYHOTO E€KCIEPUMEHTY
Ma€e HH3KY OCOOJIMBOCTEW, IO 3yMOBJICHI MICIIEM HaBYAJIbHOI JUCIUILIIHA
«Metoauka HaBYaHHS XIMID» B cucTeMI NPO(dECiiHOI Ta MPaKTUYHOI MIATOTOBKH
MaOyTHIX  YYUTENIB MPUPOJHHYMX JUCIUIUIIH, MOMIIMBICTIO  ajamTarii
METOJMYHOI CKJIaJ0BOi MIATOTOBKM MAaHOYTHIX YYUTENIB JO MOETAIHOrO,
HermepepBHOro  (GopmMyBaHHS BMIHb TPOBEACHHS HABYAIBHOTO  XIMIYHOTO
CKCIIEPUMEHTY;  ypaxyBaHHSM  0araTOMaHITHOCTI  HAaBYAJIbHUX  XIMIYHUX
€KCIIEpUMEHTIB; 30aradyeHHsIM 3MICTY JIEMOHCTpaIliil y mpoleci 0araTopa3oBoro ix
MOBTOPEHHS, BHUKOPUCTAHHSM JIBOCTOPOHHBOT MISUIBHOCTI TiJ Yac MPOBEIACHHS
HAaBYAJBHOTO XIMIYHOTO €KCHEPUMEHTY Ha 3aHATTI s (QOpMyBaHHS Ta
30arauyeHHsl METOAUYHOTO JIOCBIIY CTYJEHTIB; YAOCKOHAJEHHSIM BMIHb CTY/CHTIB
MOJIEpHI3yBaTH Ta BUJO03MIHIOBATH HABYAJILHUMN XIMIYHUN €KCIIEPUMEHT.

3MICT po3/IlITy PO3KPUTO B TAKUX HAYKOBUX Mpausx aBropa [15; 18; 22; 23].
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PO3JILI 2
OBIPYHTYBAHHS METOJIMKN ®OPMYBAHHS BMIHb
MPOBEJEHHS XIMIYHOT'O EKCIEPUMEHTY MAWBYTHIMUA
BUYUTEJAMHA MPAPOTHUYNX JTUCIIATIITH

2.1. Kpurepii Ta noka3HUKHU PiBHIB cGOPMOBAHOCTi BMiHb NPOBEICHHA
XiMIYHOI'0 eKCIIEPUMEHTY B LIKOJIi Ta CTaH iX C(p)OPMOBAHOCTI B MOJIOAUX
YUYUTEJdIB XiMil

3 METO BHU3HA4YEHHS C(OPMOBAHOCTI BMIHb NPOBEIECHHS HABYaJIbHOTO
XIMIYHOTO €KCIIEPUMEHTY OyJ0 BHU3HAUEHO KpUTEpli Ta TMOKAa3HUKUA pPIiBHIB
c(hOpMOBAHOCTI IINX YMIHb.

[linx cdopmoBaHICTIO BMIHb MPOBEACHHS HABYAIBHOIO  XIMIYHOIO
EKCIEPUMEHTY MalOyTHIMU BYMTENISMU MNPUPOJHUYUMX TUCHUIUIIH MU OyIeMo
pPO3YyMITH CBIIOMY, MOTHMBOBAaHY JISUIbHICTb, CIPSIMOBaHY Ha BUKOPUCTaHHS
XIMIYHOTO €KCIIEPUMEHTY SIK MPOBIJHOTO METOAY HaBUAaHHS BIAMOBITHO JO BCIX
icHytouux A0 Hboro BuUMOr. CQPOpMOBaHICTh YMiHb MPOBEACHHS XIMIYHOTO
EKCIIEPUMEHTY BU3HAYAETHCS 34 HASBHICTIO MOTHBIB BUKOPHCTOBYBATHU XIMIUHHMA
EKCIIEPUMEHT y HaBUaJbHIA Ta MpoQeciiiHiil TISTLHOCTI, BOJOMIHHIM CHCTEMOIO
3HaHb, HEOOXIMHMUX JJIsI OE3MEeYHOTO BUKOHAHHSA XIMIYHOTO EKCIEPUMEHTY B
pI3HHX BHJAX, a TaKOX C(HOPMOBAHICTIO OKPEMHX HAaBMUOK (Aiil, omeparliii), ki
BUCTYTIAIOTh €JIEMEHTAMH HaBYAJIbHO1 €KCIIEPUMEHTAIbHOI JISIIbHOCTI.

OuiHtoBaHHS C()OPMOBAHOCTI BMiHb MPOBEACHHS XIMIYHOTO €KCIEPUMEHTY
MalOyTHIX YYUTENIB TPUPOAHUYHUX JUCITUTUIIH TPOBOIUIIOCS HA OCHOBI KPUTEPIiB.
[ToHsTTA KpUTEPiN TPAKTYIOTH SIK 3pa30K i MOPIBHSAHHS, 32 JOMOMOIOIO SIKOTO
BU3HAYAIOTh HAOMKEHHS JI0 1AealbHOI MoJeiai ChOPMOBAHOCTI OYIb-SIKOTO
IIE€aror1YHOro SIBUIIA.

Tak C.VY.I'oHyapeHKO BHM3HAYa€ MOHATTS «KPUTEpID» SK «3aci0, OLIHKY,
Mipuiio yorochk» [101, c.181]. «Kpurepiii sk cTtaHgapT, Ha OCHOBI SKOTO MOXHa
OLIIHUTH, TIOPIBHATH peajbHE IIEAaroriyHe sBUINE, mporec abo SKICTh 3a

eTaJIOHOM» BH3HAYae y cBoix podotax B. H. Barpiii [34, c. 10].
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OcHoBHI (yHKIIIT KpUTEpiiB OLiHIOBaHHS BU3HadaoTh B. I. TepHomniiaschka
ta O. B. JlepeB’sHKO: «HE3Ba)Kalouu Ha JIEIKYy YMOBHICTh, KpPUTEPIi € ieanbHUM
3pa3KkoM JJis TOPIBHSHHA 3 peajJbHUMHU SIBUIIAMH, 3a iX JOMOMOTOI0 MOXHA
BCTAHOBHUTH Mipy BIANOBITHOCTI, HAOMIMKEHHS 10 3a/1aH01 MoJiesi c(pOpMOBaHOCTI
TOTO YW 1HIIOrO MeAaroriyHoro siuia. Kpurtepii garoTh MOXKIMBICTH 3 sCYyBaTH,
SKUM YUHOM 1 3 SIKUMHM BUTpPAaTaMU MOKHA JOCSTTH pe3yJbTaTy MeIaroriyHol Jii»
[272, c. 265-266].

Kpurepii chopmoBaHOCTI BMiHb PO3IIISIIAIOTHECS BUYEHUMHU SIK CYKYITHICTB
XapakTepUCTUK (SKICHUX 1 KUIBKICHUX), IO BHUCTYINAIOTh OCHOBOIO OI[IHKH
pPE3yNbTATUBHOCTI Ta €(EKTHUBHOCTI MEJArorivHoi AISUIBHOCTI 3 iX (popMyBaHHs
[129; 267].

TakuM 4yuHOM, y HAIIOMYy JIOCHIKEHHI MiJI KpUTEpiEM CPOPMOBAHOCTI
BMiHb TPOBEJEHHS HABUAJIBHOTO XIMIYHOTO EKCHEPUMEHTY MaiOyTHIMU
BUUTENIIMA ~ IPUPOJHUYMX  JUCHUIUIIH MU  OyAeMO pO3YyMITH  O3HaKy
(XapaKTepUCTUKY) 1/Ie€aJIbHOI MOJIEN, 32 KO MOKHa OI[IHUTU Pe3yJIbTaTUBHICTh
Ta e()eKTUBHICTb (POPMYBaHHS TAKUX YMIHb.

Y HaykoBiM JiTepaTypl PpO3IJSHYTO BEIMKY KUIBKICTh KpPUTEpIiB
chopmoBanocTi BMiHb. Tak O. O. AGaynniHa BU3HAYAE TaKi: KUIBKICTh 1 SIKICTh JiH,
iX MOCIIIOBHICTB, Yac, Mo 3arpadeHuil Ha ix BukoHaHHs [1]; B. I1. becmanbko —
pIBEHb 3aCBO€HHS [ISUIBHOCTI, CTYyHiHb aOCTpakuli BUKIAJEHHS, CTYHiHb
YCBIIOMJICHHSI BUOOPY MisUTBHOCTI, TapameTp aBTomaru3artii aii [41]; H. I1. Kum —
CTymiHb CchOPMOBAHOCTI MOTHBALlli, TOBHOTH 3HaHb, pPIBEHb BOJIOJIHHSI
npodeciitnumu  BMiHHAMH [154]; €. B. ®ponoBa — mnpodeciiiHa TpaMOTHICTb,
OCOOMCTICHO-TICHXOJIOTIYHA TOTOBHICTh, TEXHOJIOTIYHAa TOTOBHICTH [290];
A. B. YcoBa — ckian 1 SKICTh omepailiii, 1110 BUKOHYIOTHCS, iX YCBIJIOMJIEHICTD,
noBHOTa Ta 3ropHyTicts [281]; JI. B. AHapyxiB — I[iHHICHO-3MiCTOBHIA,
JUSTEHICHUN, KOTHITUBHUH [7].

BpaxoByroun Tteopito mnoeranHoro GopmyBanns pAii I1. S. Ianbnepina,
JISUTBHICHY TEOpPil0 Ta BIAMOBIAHO O CKJIAJOBUX Mpouecy (opmMyBaHHS BMiHb

MPOBEICHHS] HABYAJIBHOT'O XIMIYHOT'O €KCIIEPUMEHTY, MU BU3HAYMIIUA TaKl KPUTEPIi:
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MOTHBALIIMHUNA — HAsIBHICTb, CTIMKICTH 1 YCBIJIOMJICHICTh Oa)kKaHHSI OBOJIOJIBATH

BMIHHAMU TIPOBEACHHS XIMIYHOTO €KCHEPUMEHTY Ta Ii3HABAJIbHOI MOTpeOH
BUKOPUCTOBYBATH iX y HaBUalbHINA MiSUIbHOCTI; 3HAHHEBUN — HASBHICTh CUCTEMU
3HaHb MPO CHOCOOM Ta 3acO0M BUKOHAHHS OIepaliiil 1 Al MmiJ Yac MpOBEICHHS
XIMIYHOTO EKCIEPUMEHTY, AISUIbHICHMM — 3JaTHICTh BUKOHYBAaTH OCHOBHI [iii B
XOJIl MPOBEACHHS HABYAJIBHOTO XIMIYHOI'O €KCIIEPUMEHTY Ta KOHTpPOJIOBATH M
peryJroBaTH 1X.

[IposiB kpuTepiiB BU3HAYa€ThCS 3a MOKa3HUKaMmH. Ilig mokasHMKamu BueHI
po3yMmitoTh [181] KOHKpETHHUIA, TUTIOBUI BUSIB OJIHIET 3 CYTTEBUX O3HAK 00’€KTa, 3a
SKAM MO>KHA BCTAHOBUTH HASIBHICTh, SIKICTb 1 PIBEHb ii PO3BUTKY.

VY nocmimxennsx P. B. TopueBcbkoro [275] Ta 1. B. bustokooi [43, c. 10]
NOHSATTA  «MOKa3HUK»  TPAKTYEThCS  SK  «KUIBKICHA  XapaKTepUCTUKA
JOCTI)KYBAHOTO SIBUIIA, SIKA J1a€ MOXJIMBICTh 3pOOMTH BHUCHOBOK IPO iX CTaH y
JUHAMII.

OTxe, mij MOKa3HUKOM MU OyIE€MO PO3YMITH CKJIaJ0BY KPUTEPIIO, TUTTOBUI
BUSIB CYTTEBOI O3HAaKH, 3a SIKOIO MOXXHa J1arHOCTYBaTH PO3BUTOK SIBUIIA, SIKE
BUBYAETHCS.

Tax MOTHBAIIMHOMY KPUTEPIIO BIAIIOBIAAIOTH TaKl MOKA3HUKHU: HAABHICTH Ta

CTIMKICTh OakaHHS OBOJIOJIIBATH BMIHHSMHU IPOBEACHHS HABYAIHHOTO XIMIYHOTO
EKCIIEPUMEHTY; CaMOCTIMHICTh MHOTO BUHUKHEHHS; ICHYBaHHS Mi3HABaJbHOI
noTpedu BUKOPUCTOBYBATH XIMIYHUIN €KCIEPUMEHT y HaBYaJIbHIN JISIBHOCTI.

3HAHHEBUU KpUTEPId BMIIIy€ MOKA3HUKHU: HASBHICTh 3HAHb MPO 3MICT 1

MOCTIAOBHICTh ~ Omepaliii  XIMIYHOTO  €KCIIEPUMEHTY ¥ cmocoOiB  Horo
BUKOPHUCTAaHHS B HaBYaJIbHIN MISJIBHOCTI; MIIIHICTh, ITOBHOTAa Ta CaMOCTIMHICTH
BIITBOPCHHS HEOOXIHMX 3HaHb [JI1 TMPOBEICHHS HABYAJBHOIO XIMIYHOTO
EKCIIEPUMEHTY.

JUSIbHICHUNA KPUTEPiN MpeACTaBICHUN TaKUMH TIOKa3HUKAMH: SKICTh Ta

MOBHOTA BHUKOHAHHSA I Yy XOJI TNPOBEACHHS HABUYAJbHOIO XIMIYHOTO

EKCIIEPUMEHTY; 3JJaTHICTh BUKOHYBATH iX CAMOCTIIHO Ta aJeKBaTHO OI[IHIOBATH.
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BinnmoBigHo 1o oOpaHux KpUTEpiiB Ta iX MOKAa3HUKIB, HAMU OyJId BU3HAYEHI

piBHI c()OPMOBAHOCTI BIAMOBIAHMX yMIHb Ta OI[IHHI IIKAIH, SIKI € CIOBECHUMH

omycaMHy BIJMOBIIHKMX piBHIB. Ha ocHOBI aHamizy miteparypHux jxepen [40; 95;

114; 162; 304] O6yna oOpaHa 4YOTHpPHOXpiBHEBa IKajla CPOPMOBAHOCTI BMiHb

MIPOBEJICHHS HAaBYAJIHLHOTO XiMIYHOTO €KCIEPUMEHTY. Tak MH BUAUTMIM HU3BKUH,

CepeaHii, JoCTaTHIN Ta BUCOKUH PiBHI C(hOPMOBAHOCTI BMiHb.

PiBai chopmoBaHOCTI BMIHb MPOBEICHHS HABYAJIBHOTO  XIMIYHOTO
EKCIIEPUMEHTY 32 KPUTEPISIMU MAIOTh TaKl XapaKTepUCTUKH (Tad. 2.1).

Tabnuys 2.1

Kpurepii Ta 3MicTOBI XapaKTepUCTUKH PiBHIB C()OPMOBAHOCTI BMiHb

MPOBeIeHHS] HABYAJIBHOI0 XIMIYHOI0 eKCIIEPUMEHTY

Kpu PiBHi copmoBaHOCTi BMiHb IPOBEJeHHS HABYAJIBHOI0 XiMiYHOI0 eKCIIePUMEHTY
Teptt Husbkuii Cepenniit JlocTaTHil Bucoxuii

BincyTtHicTh OaskaHHS Baxxanus oBoJomiBaTH Baxxauns oBonomiBaTu Baxxanns oBosomiBaTu
OBOJIOJIIBATH BMIHHSIMH BMIHHSIMH [IPOBEJICHHSI | BMiHHSMH [IPOBEJCHHS | BMIHHSMH IPOBEACHHS

)§ MIPOBEACHHS XIMIYHOTO XIMIYHOTO XIMIYHOTO XIMIYHOTO

X | eKCIIepUMEHTY, BUHHKAE EKCIIEPUMEHTY HasiBHE, | EKCIIEPUMEHTY EKCIIEPUMEHTY

EE BOHO HE CaMOCTI#HO, a i | ajie HeCTiHKe, X0u cthopmoBane, cTiiike, chopmoBane, CTilke,

§ MIPUMYCOM; BiZICYTHS BUHHKA€E CaMOCTIIHO; aJle BUHUKAE He BUHHKAE CaMOCTIIHO;

Q | mi3HaBanmpHa NOTpeda CTaBJICHHS JI0 CaMOCTIHHO, CTaBJICHHS | ICHY€ aKTHBHA IOTpebOa

; BHUKOPHCTOBYBATH BUKOPHUCTAHHSI JI0 BUKOPUCTAHHS y TBOPUOMY

S | XIMiYHHMIA €KCIEPUMEHT Yy | XIMIYHOTO XIMIYHOTO BUKOPHUCTAHHI

g HaBYAJIbHINA AisUTHHOCTI EKCIICPUMCHTY B EKCIICPUMCHTY B XIMIYHOTO

HaBYAJIBHIN TisIIBHOCTI HaBYAILHIN IIAIBHOCTL EKCIICPUMCHTY B
TTaCHBHE MTO3UTHBHE HABYAJBHIN TisUTBHOCTI

3HaHHA Tpo 3MicT i | 3HaHHA Tpo 3MicT Ta | 3HAHHA PO 3MICT Ta | 3HAHHA NP0 3MICT Ta
MOCHITOBHICTS BUKOHAHHS | MOCIIZOBHICTH MOCHiIOBHICTE MOCIIOBHICTE
omepanin XIMIYHOrO | BUKOHAaHHS  OMepaliii | BAKOHAHHS  Olepalii | BUKOHAHHS orepariii
EKCIIEPUMEHTY Ta | XIMIYHOTO XIMIYHOTO XIMI9HOTO

- croco0iB fioro eKCTePHMEHTY Ta | EKCTIEPHMEHTY Ta | CKCTIEPUMEHTY Ta

S | BUKOPHUCTAHHS B | croco0iB fioro | crocobis foro | croco6iB fioro

$ | HaBuanbHiii  JsUIBHOCTI | BHKOpHCTaHHs B | BUKOPUCTaHHS B | BUKOPUCTaHHS B

§ PETpOAYKTHBH, || HaBUANBHIN JUATBHOCTI | HABYANBHI MisTBHOCTI | HABYANBHIH ATBHOCTI

S | IIOBEPXOBI, HE3Ha4Hi; | PEeNpOIYKTHBHI, MIPOyKTUBHI, MIOBHI, | MPOJYKTHBHI, TIOBHI,

% BiITBOPCHHS .I—IeO6XiIlHI/IX H.GHOBHi, aje | ale BIITBOPIOIOTECS 3 | TBOPYI, MilHI,
3HaHb BiZIOyBA€ETHCS | BITBOPEHHS JIONIOMOT010,  IIUIIXOM | BUKOPHUCTOBYIOTHCS
TUIBKA 3 BUKOPHCTaHHSM | HEOOXiTHHX 3HaHb | TpaHC(HOPMYBaHHS pauioHaJIBHO, 9iTKO,
JONOMOTH (Buknanaua, | BiOyBa€eThCs 0e3 | iCHyIoUMX QJITOPUTMIB | IIUIIXOM CaMOCTIHHOTO
MiIpyYHUKa, 1HCTPYKUIl W | BUKOPUCTAHHS i A7 CTBOPEHHS | CTBOPEHHS HOBHUX
iH.) JIOTIOMOTH, CAMOCTIHHO | HOBHX AITOPUTMIB HisITBHOCTI
Buxonytotscs okpemi aii 3 | Jlii okpemi, HemoBHi, | il cthopmosani, | Jlii chpopmoBani, TOBHI,

. BUKOPHCTAHHAM O0/; ' penpogyKTHBHi, OJTHO- | TIPOXYKTHBHI, ane | IpPOXYKTHBHI,  TBOPYI;

S | Aii HEeBNEBHEHi, XaOTHYHi, | TMIIOBi, BAKOHYIOTHCS 32 | BUKOHYIOTBCS 3 ONOPOIO | BUKOHYHOTHCS 3a

E HEYTOpsI/IKOBAH. 3pa3koM, 0e3 omopu Ha | Ha momioni OOJI, 3 | camocTiiftHO (CKIIaZIeHOIO

*= | BigTBOpIOIOTHCS 3a | OO/I. Ilepenoc miii y | momomoror Bukiamada. | OO/L. BinbyBaetbest

E JIOIIOMOT'010 BUKJIaJlaya, y | 3MiHHI YMOBH ne | Hii MOXYTh | IIUPOKE  IEPEHECCHHs

§ BU3HAYCHIN BiIOyBa€THCS. MIEPEHOCUTHCS TUIBKY B | A1l y pI3HOMAaHITHI BUAN

S nocaimoBHOCTI. CTyaeHT | 31aTHICTb o | moxiOHi YMOBH. | TISUIBHOCTI.  3HaTHICTb
HE 3JaTeH KOHTPOJIIOBAaTH | CAMOOLIHKH BiJICYTHS 3n1aTHiCcTh JI0 | 10 CaMOOLIHKH SICKPaBO
Ta peryiroBaTH BJIacHi Jii CaMOOILIIHKH HasiBHA BUpa)KeHa
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BuBuuBmIM  TeopeTHyH1 OCHOBU (OpMYBaHHS BMiHb MPOBEICHHS
HAaBYAJIbHOTO XIMIYHOTO EKCIEPUMEHTY, MH BH3HAYWIM CTaH C(POPMOBAHOCTI
TaKUX yMiHb Y MOJIOJIUX YUUTENIB, Kl BUKIaAal0Th Ximito B 3H3.

JlocBim poOOTH TOKa3ye, IO BUITYCKHUKM MHIKIT HE MalOTh JOCTaTHHOTO
piBHsI CPOPMOBAHOCTI MPAKTUYHUX YMIHb T4 HABUUOK [5], ocKiIbkH cyyacHuid 3H3
BIIXOJUTh BIJ PEaIbHOTO EKCIIEPUMEHTY, 1 JOCBIJI Y4YHIB 13 IIPOBEJEHHS Ta
CTHIOCTEPEKEHHS EKCIIEPUMEHTY € MiHIMaJIbHHUM.

Po3yMmiroun HaJI3BUYAiHO BaXXJIMBY PpOJb XIMIYHOTO EKCIEPUMEHTY B
oprasizaiiii BABYEHHS XiMii y 3araJIbHOOCBITHBOMY HaBYaJIbHOMY 3aKJIaJll, BUUTENb
MOBHHEH 3HAWUTH CHOCOOM BUKOPHUCTAaHHS HWOTO HA ypOKax, HaBITh 3a HEMOBHOI
MatepianbHoi 3a0e3nedenocti 3H3. Takum yuHOM, MOJIOJUN Yy4HMTENb TOBUHEH
BOJIONITH HE JIMIIE CHUCTEMOIO BMiHb TMPOBOAUTH HABUYAIBHUN XIMIYHUN
CKCIIEPUMEHT: 3arajbHUMU (IHTEJIEKTyaIbHUMH), EKCIEPUMEHTAILHUMHU Ta
METOJMYHUMHM, BIH TMOBUHEH MAaTH BUCOKHH PIBEHBb iX COPMOBAHOCTI: HAJIaHHS
JIOTIOMOTH yYHEB1 HE JIMIIE Y BUKOHAHHI XIMIYHOTO €KCHEPUMEHTY TpaauIiiHUM
crocobom, a 3a0e3nevyeHHs] BUKOPUCTAHHS HETPAJAMUIIIHUX METOJIIB, CIIOCO0IB Ta
3aco0IB HaABYaHHS MJis peajizailii MOCTaBJIEHOI METH; CTBOPEHHS MOMJIMBOCTI
3aMIHATH XIMIYHUN EKCIEPUMEHT y LUIoMy abo Horo okpemi KOMIOHEHTH. I
OCKIJTbKM peani3allisi eKCIEePUMEHTY Ha ypolll Mae 0e33anepeyHo BaXKJIMBE
3HAUEHHA, BYMTEINb, K HOCI EKCIIEpUMEHTAJIbHUX 3HAaHb, YMIHb 1 HABHUYOK,
MOBUHEH BOJIOITH 0e3710raHHO C(POPMOBAHMMHU BMIHHSIMHU 3 TEXHIKW MPOBEICHHS
EKCIIEPUMEHTIB, a TaKO MOOUIBHUMHU Ta TIMOOKMMHU METOJUYHUMU BMIHHSIMU 1X
BKJIIOUATH B HABYAJIbHO-BUXOBHHIA MPOIIEC.

Y Mexax [1arHOCTYBaJIbHOTO €KCIEpUMEHTY HaMu Oyid TpoBeeHI
aHKETYBaHHS Ta CIIOCTEPEKEHHS 3a JTISUIbHICTIO MOJIOIUX yuuTeniB (M. XKuromupa
ta JKuroMupcrkoi o6macti). MeTor mpoBeIeHOTO TOCHTIIKEHHS OyJI0 BU3HAYEHHS
OCHOBHHMX TpOOJIEeM Ta HEAOJIKIB CPOPMOBAHOCTI BMiIHb MPOBEICHHS XIMIYHUX

EKCTIEPUMEHTIB MOJIOJUMHU BUUTEIISIMU (JOCB1J pOOOTH 10 5 POKiB).
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MosnonuM yduTessiM XiMii MU 3allpOIIOHYBaM AaTH BIAMOBII Ha 3allUTaHHS

aHkeTu. B ankeTyBaHHI B3su10 y4acTb 278 0ci0. Pe3ynbTaTi aHKeTyBaHHS HaBEJCHI

B Ta0m. 2.2.
Tabnuys 2.2
Pe3yabTaTH aHKeTyBaHHSI MOJIOAMX (OCBiJ poOOTH 10 S pOKiB) BUUTEJIIB
Ximil
Iumannsn Bapianmu 6ionoeioi Kinexicms | (%)
Ha ypoui Bu Bukopucroyete |a) JlemoHcTpatiio. 114 41,01
XiMIYHHH €KCIIEPUMENT fK ... [b) JTaGopaTropHuii 1oCIiL. 103 | 37,05
¢) 3aneXHO Bij T HOTO MPOBECHHS. 61 21,94
Sk wacto Bu BukopucroByere  [a) Tak wacTo, ik BUMarae mikiJibHa mporpama 39 14,03
JIEMOHCTPALIMHUM EKCOEPUMEHT |3 Ximil.
Ha ypoKax Ximii? b) Inkoau, Koiu eKCepuMEHT HecKIaguuii y | 95 34,17
MIPOBE/ICHHI.
¢) Maiixe HiIKOIH, OCKUIBKH BiICYTHI 144 51,80
PCaKTUBH Ta MOCY/I.
Yu Bci mabopaTopHi gocuiau ta |a) Bei. 25 8,99
MPAKTHIHI pOOOTH, SIKI b) Maiixe Bci. 156 56,12
nepeadadeHi mporpamoro, Bu ¢) Jlesiki. 97 34.89
MPOBOUTE?
Yu notpiduo, Ha Bamy gymky, [a) OG0B’ SI3K0BO. 75 26,97
BUKOPHCTOBYBATH I1ij{ 4ac b) MoxHa BUKOPUCTATH. 117 42,09
gﬁg;:gﬁﬁg;ﬁl;;?IZ};::;:;MHHHX ¢) HenotpiGHo, 1€ nepeoOTsikye cipuiHarTs | 86 30,94
npoOJIEeMHOCTI Ta irpoBi CKCTICPUMCHTY YIHIMH.
npuiiomu?
Hackinbku Bu yssnsere a) [loBHicTiO, BIEBHEHUH Y TIPOBE/ICHHI. 11 3,96
MOCMOOBHICTb IIPOBEACHHA Ta
TOSICHEHHS BCIX i I yac b) loctaTHRO, BIIEBHEHUH y TTPOBEJICHHI, aJie 81 29,13
peautizarii Ha yporti € IMTaHHA. ..
excriepuMeHT «CranroBaHHs ¢) Maiixe He ySIBIISIFO, HCBIICBHCHHUH Y 186 66,91
3ami3a B KHCHI»? BJIACHMX JisIX.
Sy nocynuny Bu Bukopucraere|a) 3BudaiiHy mpooipKy. 61 21,94
AL I}eMOHCTPaHii «Bsaemonis  |b) JlemoHCTpaiiiHy IpobipKy. 128 46,04
HATPIlO 3 BOLOIO»? ¢) Kpucranizarop. 89 32,02
3a3HauTe ocHOBHY npobneMy  |a) Bpakye yacy Ha ypoiii. 50 17,99
nis Bacy P?iﬂi%ﬂﬁ WKUBHEX  |b) BifcyTHi peakTHBH Ta 0012 JHAHHSL. 122 43,88
ICMOHCTpALILH. ¢) HeBnesuenicts B oTpuManomy pesynbrati. | 106 | 38,13
OuiHiTh piBeHb NiATOTOBKK 3 |a) Bucokwi. 22 7,92
TeXHIKM BUKOHAHHS XIMIYHOTO (b JlocTaTHIH. 158 56,83
€KCIIEPUMEHTY, OTPUMAHUN y -
BHS. ¢) Henocrarhiid. 98 35,25
O1iHiTh piBEHb MiATOTOBKY 3 a) Bucokwii. 17 6,12
MCETOIHKH ITOACHCHHSA XlMl:-IHOI‘O b) I[OCTaTHiﬁ. 133 47,84
eKCTICpUMCHTY, OTPUMAaHHH Y
BH3. ¢) HenocraTHii. 128 46,04
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IIpoooeoicenns mabauyi 2.2

Ha Bamy nymky, y BH3 a) TexHimi mpoBeaeHHS XIMIYHOTO 33 11,87

MoTpiOHO OiNbIlie yBaru €KCIIEPUMEHTY.

HPUIUTATH ... b) MeTtoauiii HOSCHEHHS XiMidHOTO 92 33,09
CKCIIEPUMEHTY.
¢) BxiroueHHIO XiMIYHOTO €KCIIEPUMEHTY B 153 55,04
VPOK.

AHanizyrouu ojepxaHi pe3ylbTaTd, KoHcTaTyBai, 1o 51,80 % monogux
YUUTENB HE BUKOPHCTOBYIOTh XIMIYHHI EKCIEpUMEHT Ha YpOILl, NpPU I[HOMY
Tieku 21,94 % oOupatoTs GhopMy NpOBEECHHS €KCIIEPUMEHTY 3aJICKHO Bl METH,
SIKO1 TIParHyTh JOCSTTH, pPeaji3yBaBIIN €KCIIEPUMEHT. TpeTHHA MOJIOIUX YIUTEIIIB
(34,89 %) HE BUKOPUCTOBYE MPAKTUYHI pOOOTH Ta JIaDOpaTOPHI AOCIIIN Y BIACHIM
VUYUTENbChKIA  MISJIBHOCTI, IO 3HA4yHO 30IJHIOE HaBYaHHA 3 XiMmii Ta
YHEMOKJIUBIIIOE (DOPMYBaHHSI €KCHEPUMEHTAIBHUX YMiHb y4HIB. TuUibku 26,97 %
PECIOH/ICHTIB TOTOBI BUKOPUCTOBYBATH PI3HOMAHITHI METOAM AaKTUBI3allli
Mi3HABAIBHOI  JMISUTBHOCTI I Yac IPOBEJASHHS HaBYAJIbHUX  XIMIYHHUX
eKcrepuMeHTIiB. TakoX MOKHa KOHCTaryBaTH, 1o Tuibku 32,02 % wmarwTh
HEOOXIHI eKCIEePUMEHTANIbHI 3HAHHS 3 TEXHIKM TMPOBEACHHS XIMIYHOTO
ekcnepumeHty Ta 33,09 % ysBIAIOTH NOCHIAOBHICTH [1A T 4Yac Horo
npoBeneHHs. PazoM 3 TuMm, TuUibku 3,96 % MOBHICTIO BIIEBHEHI B MOCIIAOBHOCTI
BUKOHAHHS JII¥ M1 9ac MPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY Ha ypOIIi.

OCHOBHMMHU TpPUYMHAMH HEBUKOPUCTaHHS XIMIYHMX €KCIIEPUMEHTIB Yy
BIAcHIA mpodeciiiHiil MISUTBHOCTI Ha ypOIll MOJIOAI BYMTEN BH3HAYWIM Opak
peakTuBiB 1 obsnagHaHHs (43,88 %) Ta HeBNEeBHEHICTh Y BilacHux aisax (38,13 %),
oOuJBI MPUYMHU € HeJoJIKaMu (OpMYyBaHHS BMIHb IMPOBEACHHS HABYAJIbHOTO
ximiyHoro ekcrnepumeHTy y BH3, ockinbku o00nagHaHHSA MOXHA CaMOCTIHHO
BUTOTOBIIATH, 3aMIiHIOBAaTH PEAKTHBH YKUTKOBUMH PEUYOBHHAMH, a Oararopa3oBe
MOBTOPEHHS TMPHU3BOJUTH [0 HAKONMUYECHHS EKCIIEPUMEHTAIHHOTO JOCBiIY Ta
BIICBHEHOCT] Y BJIACHUX CHJIAX, CTUMYJIIOE€ YPI3HOMAHITHCHHSI Ta TBOPYHM MOITYK
MaiOyTHIX YYUTENIB.

AHami3yloud TOTOBHICTh YYHUTENIB MPOBOAMTH KOHKPETHI E€KCIIEPUMEHTU

nporpamu 3H3, MoXHAa BH3HAYUTH, 110 NPOBOAUTH JAeMOHcTpauito «l'opiHHA
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3aji3a B KHCHI» He roToB1 66,91 % monoaux yuutenis, a 67,98 % onutryBaHux He
TOTOBI 0€3MeYHO MPOBOJUTHU JEMOHCTpAIiiHUIA ekcriepuMeHT «B3aemonisa HaTpito
3 BOJOIO», OCKIJIBKM HEMPaBUJIBLHO OOMpAaIOTh MOCY] JJIA IPOBEICHHS peakuii H,
UM CaMHUM, HE TOTPUMYIOTHCS MpPaBWJI TEXHIKM O€3MeKH, IO CBIAYUTH TMPO
HEJIOCTAaTHE BIJIMPAIIOBAHHS TEXHIKM TaKHWX EKCIEPUMEHTIB IiJ] Yac XIMIYHOI Ta
MeToau4YHO1 miaroroBku y BH3.

BusHnano noctaTHROIO MIATOTOBKY 3 TEXHIKM BHUKOHAHHS EKCIEPUMEHTIB
onmu3pko 2/3 ankeroBaHux (64,75 %), a 3 METOOUKH X TPOBEIECHHS — MaiiKe
nojoBuHa pecnoHAeHTIB (53,96 9%). Tob6To mnonoBuHa BunyckHukiB BH3
NPUXOIUTh Ha poOoYe MicIle HE TOTOBOIO J0 BUKOPHCTAHHS OCHOBHOTO METOMY
HAaBYaHHS XIMii: JEMOHCTpalliid, Ja0OpaTOpPHUX MJOCHIIIB, TPAKTUYHUX POOIT.
[IpyyoMy HailOIBIIy NpOOJEMY CTAaHOBUTh CaM€ NPAKTUYHE BKIFOYEHHS
XIMIYHOT'O €KCIIEPUMEHTY B YpoK (55,04 %).

Takoxx Hamu OyJIO MPOBEIEHO CHOCTEPEKEHHS 3a MISUIBHICTIO MOJIOAMX
yuuTeniB (AOCBiA poOOTHM A0 5 pOKIB) Ha Yypoll 3 METOK BU3HAYEHHS
chOpMOBAHOCTI BMIHb TIPOBEJICHHS HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY.
Cnocrepesxenns oxonuiio 119 ocib.

PesynbpraTi criocTepekeHHs MU HaBOJIUMO B Tab. 2.3.

Tabnuys 2.3

Pe3yabTaTu cnocrepeskeHHs 3a ¢GOPpMOBAHICTIO BMiHb IPOBEICHHS

HABYAJbHUX XiMiYHHX eKCNIEPUMEHTIB MOJIOAMMHU BUNTEIAMU

Xapakmepucmuka Haiiuacmiwi ¢apianmu Kinvxicme %
1. Cnoci6 nmoegHaHHsS LmrocTparuBHuit 42 35,29
XiMI9HOTO [Tpo6nemumit 26 21,85
CKCHCPUMCHTY Ta KoMmenTyBansHu# (CyNPOBOIKYE KOKHY IO 48 40,34
CJIOBA BUUTEIIS TOSICHEHHM)

[HIMi BapiaHT 3 2,52
2. Posmonin wacy mixk | binbire TexHimi (Bgamo mpoBeaeHui 61 51,27
TEXHIKOIO Ta eKCIEPUMEHT — JOCATHYTA METa)
METOAUKOIO binbire Mmetoaui (Baao MosICHEHUI 37 31,09
IIPOBE/ICHHS eKCTIEPUMEHT — JIOCSATHYTa METa)
CKCIICPUMCHTY PanionansHuii (BAano MpoBeICHHH Ta 14 11,76

MOSICHEHHH €KCTIEPUMEHT — JOCSTHYTa METa)

[Hmuit BapianT 7 5,88
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IIpooosoicenns mabauyi 2.3

3. OOGroBopeHHs OO60B’s13K0BE (BU3HAYAETHCS TOCATHEHHS 46 38,66
pe3ynbTaTry METH)
CKCIICPUMCHTY YactkoBe (1HKOJIM MPOBOAMTHCS, IHKOJIH Hi) 48 40,33
He npoBoauthcst 20 16,81
[Hmmii BapianT 5 4,20
4. CniBBiAHOIIECHHS [lepeBaxkae BIpTyanbHHI €KCIIEPUMEHT 86 72,27
PeabHOro 1 I[lepeBaxkae peaabHHl €KCIIEPUMEHT 15 12,61
BipTyaabHOTO PanionanbHe o€ THAHHS PEATBHOTO 1 12 10,08
CKCIIEPUMCHTY BIPTYaJIbHOTO €KCIIEPUMEHTIB
[Hmmii BapianT 6 5,04
5. OcuoBHa yBara iy | HaouHicth 45 37,82
4ac JIEMOHCTpaii besneunicts 26 21,85
30Cepe/KeHa Ha ... BramicTs 23 19,33
ITpoctoty 12 10,08
[Hmmii BapianT 13 10,92
6. IlepexonnmBe He Bukonyetbcs 49 41,18
JOBEJICHHS PE3YJbTATIB | BUKOHYETHCS IS AKICHUX PeaKiliit 32 26,89
CKCICPUMCHTY V KO)KHOMY €KCIIEPUMEHTI, SKIIO LIE 25 21,01
MOJKITUBO
[HImmii BapianT 13 10,92

OtpuMaHni pe3yibTaTH MiATBEPKYIOTh, IO OUIBIIICTh MOJIOJUX YUYHUTEIB
HE MaloTh CGHOPMOBAHMX YyMiIHb TMPOBEJACHHS HABYAIBHOTO  XIMIYHOTO
EKCIIEPUMEHTY, OCKUIbKMA OUIbITy yBary MNPUAUISIIOTh BAAJOMY BUKOHAHHIO
eKCcepuMeHTallbHOI yacTuHu jociiny (51,27%), HaounoMy edekTy peakilii, ska
BinOyBaeThcst (37,82 %), Ta MOSACHIOIOTH AOCHi KoMeHTyBaibHO (40,34%)
(0OroBOPIOIOTH KOXKHY BJIACHY JIi10), HE BUKOPUCTOBYIOUHU MPOOJIEMHICTb.

Oprani3oByIOTh MPOBEECHHS XIMIYHOTO €KCTIEPUMEHTY SIK AOCIITHUIILKOTO,
JIOBOJISTYM, 1110 PEaKIlisl BiAOysacs 3a MpuItyieHHsM (TimoTe30t0), Tuibku 21,01 %
PECIIOH/ICHTIB, HE JIOBOJASATH YTBOPEHHSI MPOrHO30BaHUX peuoBuH 41,18 % ocio,
16,81 % yuureniB B3araii He 0OTOBOPIOIOTh OTPUMAaH1 pe3yJbTaTh EKCIICPUMEHTY.

binbmricte Monogux yuuteniB (72,27 %) BUKOPUCTOBYIOTH TEPEBa’KHO
BIPTyaJIbHUM XIMIYHUN EKCHEPUMEHT, MOSCHIOWYM Iie He3zabe3nedeHicTio 3H3
peakTUBaMu Ta 00JIaJHAHHAM, €KOHOMIEIO Yacy Ha ypoLll, MIJBUIICHOIO IIKaBICTIO
YYHIB.

Takum unHOM, Oynu BU3HA4YEHI OCHOBHI MPOOJEMH, SIKI BUMTENb XiMii HeE

3[IaTEH BUPIIIUTU CAMOTYKKH, a IIe HE JIa€ peai3yBaTH XIMIUHUN €KCTIEPUMEHT SIK
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NPOBITHUI METOJ HaBYaHHA: Opak peakTHBIB, 00JNaqHAHHS, TOCYAY; HETOCKOHAIA
METOJMYHA TIATOTOBKA MaWOyTHIX yuuTemiB miJg dac HaBuanHia y BHS3;
BIJICYTHICTh Cy4YacCHOi METOAMYHOI JITEpAaTypH 3 EKCHEPUMEHTAIbHOI POOOTH;
HEJOCTaTHICTh Yacy JJiA MPOBEICHHS PI3HOMaHITHUX €KCIICPUMEHTIB Ta 1H.

3 Takoi cuTyallii BUNTETh TOBUHEH 3HANTH BUXI1J 1 320€3MEUUTH MPOBEICHHS
HaBYAJIBHOTO XIMIYHOT'O €KCIIEPUMEHTY, X04 OM Ha PiBHI 00OB’S3KOBOTO — SIKOTO
BHMarae rmporpama 3 Ximii Ajsl 3araJibHOOCBITHBOTO HABYAILHOTO 3aKIay.

OTxe, MarHOCTYBaJIbHUIN EKCIIEPUMEHT I0Ka3aB, 110 OUIBIIICTh MOJIOAMX
y4uTeniB (JOCBlg poOOTH A0 5 pOKIB) MalOTh HEIOCTATHHO CPOPMOBaHI BMIHHS
MIPOBEICHHS] HABYAJILHOTO XIMIYHOTO eKcrmepuMeHTy. lle mano 3mMory BH3HAYUTH
OCHOBHI 3aBJaHH$, SKI HEOOXIJIHO PO3B’si3aTU B Ipolieci (PopMyBaHHS BMiHb
IIPOBEICHHS HABYAJIBHOIO XIMIYHOTO €KCHEPHUMEHTY MaiOyTHIMU BUHUTEISIMU
MPUPOTHUYMX JUCITUIUTIH 32 PO3POOIICHOI0 METOUKOIO:

1. po3kpuTH MalOyTHIM YUHUTENSIM 3HAYEHHS XIMIYHOTO €KCIEPUMEHTY Ha
ypolll, MOTUBYBATH iX 0 WOro peamisauii, chopMyBaTu MOTpeOy B OBOJIOJIIHHI Ta
MIPOBENICHHI XIMIYHOTO €KCIIEPUMEHTY SIK OCHOBHOTO CIIOCO0Y Mi3HAHHS XIMIYHOTO
SBUIIA TA METOY HABYAHHS XIMiT;

2. 3MIMCHIOBATH CHCTEMAaTH3allil0 Ta BIOCKOHAJICHHS EKCIEPUMEHTAbHUX
yMIHb CTYJEHTIB Imie g 4yac HaBuyaHHa y BH3. Po3pizHenHi nii, BMIHHS Ta
HAaBUYKHU TMOBOJIUTUCS 3 PEaKTUBAMH, MOCYJIOM, OOJaJHaHHSAM, 1HCTPYMEHTapIiEM
He OyayTh MiIHOIO 0a3010 1Jisi (pOPMYBaHHS TOBHOIIIHHUX YMiHb TPOBOIUTH
HaBYAJIbHUMN XIMIYHUIA €KCIEPUMEHT;

3. 1HTeHcu(]iKyBaTu mpouec GOopMyBaHHS METOJUYHUX YMiHb MPOBEJACHHS
HABYAJIBHOTO XIMIYHOTO EKCIEPUMEHTY IIJISXOM HAKOMWYEHHS EJIEMEHTapHOTO
npodeciitHoro nocBiay mia yac HaBuanHs y BH3. e 3a0e3neunTh yreBHEHICTh Y
BJIACHUX [IX, YITKICTh Ta TOYHICTh BHKOPHUCTAHHS XIMIYHOTO E€KCIIEPUMEHTY SIK
METO/Iy HaBYaHHS;

4, MIBUIIUTH PIBEHb KOHTPOJK Ha KOXHOMY eTami mpodeciifHol

MIJTOTOBKHM 33 OBOJIOMIHHSIM CTYJCHTaMH CHUCTEMOIO 3HaHb, YMiHb Ta HaBHYOK,
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HEOOX1MHUX Uit (OpMyBaHHS BMIHb TPOBENCHHS HABYAJIBHOTO XIMIYHOTO
eKCIIEPUMEHTY.

Takum uymHOM, 3a pe3yJbTaTaMHU AiarHOCTYBAJbHOTO EKCIIEPUMEHTY Oyiu
BU3HAUEHI OCHOBHI 3aBJaHHA, $KI HEOOXIJTHO pO3B’S3aTH 3 BHUKOPUCTAHHSIM
po3pobiieHoi MeToauku GOpMyBaHHS BMiHb MPOBEJCHHS HABYAIHHOTO XIMIYHOTO
eKCIIEPUMEHTY MalOYTHIMH BUMTENSAMU NPUPOAHUYMX AMCUUIUIIH, Ta HUIAXH iX

peasizallii B HaB4aJIbHOMY MPOIIECi.

2.2. lleparoriudi ymoBu (opMyBaHHS BMiHb NIPOBEIeHHA XiMiYHOT 0

CeKCIIEPUMEHTY B HIKOJIi Mail0OyTHIMU BYUTEJIAMHU NPUPOAHUYMX JUCHUILIIH

OpHuM 13 NUBIXIB peanizallii 3aBlaHb (OPMYBaJIBLHOTO €TAIly EKCIIEPUMEHTY
€ YNOpPOBAa/UKEHHS MENaroriyHuX yMOB, Bl SKHUX 3aJ€KUTh YCIHIIIHICTb
dbopMyBaHHS BMIHb MPOBEACHHS HABYAIBHOT'O XIMIYHOTO €KCIIEPUMEHTY.

®dinocodis TpakTye MOHATTA «YMOBa» SIK «T€, Bl YOrO 3aJI€KUTh IIOChH
iHIIe (00YMOBJIEHE); CYTTEBHUN KOMITOHEHT KOMILIEKCY 00’ €KTIB (pedei, iX CTaHiB,
B3a€MO/IIH), HASBHICTh SKOTO CBIIYMTH MPO ICHYBaHHS JaHOTO sBUIA» [285, c.
706-707].

Y  ¢dinocopcrkoMy CIOBHUKY TIOHSTTS «YyMOBa» TIYMAauWUThCS — SIK
«dimocodcrka KaTeropis, sika BUpakae BIJHOIICHHS MpeAMeTa 0 OTOUYHOUHUX
Horo siBul, 0e3 SKUX BIH ICHyBaTh He Moxe. CyTTEBUN KOMIOHEHT KOMILIEKCY
00’€kTiB... CyKymHICTh KOHKPETHHX YMOB IIE€BHOTO SIBUIIIA YTBOPIOE CEPEIOBUIIC
BiJI SIKOT'O 3aJICKUTh JIisl 3aKOHIB IPUPOIU Ta CYCIIbCTBaAY [285, ¢. 707]

VY meparorini MOHATTS «yMOBHU» BHUBYajocs OaraTbMa BUEHMMH 1 HE Mae
OJIHO3HAYHOTO TPAKTyBaHHs. 3HAYHUN BHECOK y BU3HAYCHHS TMOHSTTS 3POOMIH
B. 1. Aunpees [6], B. O. benikoB [37], A. 4. Haiin [187], A. B. XyTtopcbkuii
[295], A. B. JIutBun [170], H. M. SIxoBneBa [316] Ta 6arato iHIIHX.
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VY poborax A. f. HailHa memaroriyHi yMOBH OINHCaHI SIK «CYKYIHICTh
00’€KTUBHUX MOKJIMBOCTEH 3MiCTy, (hOopM, METOJIIB, MEAArOTIYHUX MPUIOMIB Ta
MaTepialbHO-IPOCTOPOBOTO  CEPENIOBUINA, Kl  HAMpaBlieHI Ha  PIilICHHS
MOCTABJICHHUX y JIOCHIKEeHHI 3agaa» [187, c. 78].

Tak, 3a BusHaueHHsM B. I. AHnpeeBa, nenaroriuii yMoBU — 1€ PE3yJIbTAT
«IJIECTIPSIMOBAHOTO  B11I00OpPY, KOHCTPYIOBAaHHS Ta 3aCTOCYBaHHS €JIEMEHTIB
3MICTY, METOJiB (MpPUHOMIB), a TaKOX OpraHizamiHuX ¢GOpM HaBYAHHS IS
JIOCATHEHHS HiIei» [6, c. 124].

Ilin neparoriunumu  ymoBamu B. O. BeikoB  po3ymiB  «CYKYMHICTb
MOXXJIMBOCTEH  3MicTy, (opM, METOAIB Ta  MaTeplaJbHO-IPOCTOPOBOIO
CEpellOBHUIIA, CIPSMOBAHY Ha BHPINICHHS IOCTABICHUX y TOMY YH IHIIOMY
JOCHIDKEHH] 3aj]ia4; 10 HUX HaJlle’KaTh TI YMOBH, SKI CBIJIOMO CTBOPIOIOTHCS B
OCBITHROMY TMpoOIeCl W peanizailis Akux 3abesneuye e(eKTHUBHE MPOXOIKECHHS
HeoOX1THuX mporieciBy» [37, c. 235].

V¥ cBoix poboTtax A. B. XyTopchbKkuii 3a3Ha4uB, 10 «IIPEIMETOM AUAAKTUKA
€ He JIMIIIE TPOoIleC HaBYaHHS, a ¥ YMOBHU, HEOOXIAHI JJIs oro mepediry (3MicT,
3aco0u, METOIM HaBYaHHS, KOMYHIKAI[ll M)XK MI€IaroroM 1 y4HsIMH Ta 1H.), @ TAaKOX
PE3yNbTATH, IO OTPUMYIOTHCS, 1X JIIarHOCTHUKA ¥ OLiHIOBaHHS» [295, ¢. 14].

Ilin nemaroriunumMmu  ymoBamMu M. B. 3BepeBa  po3ymie  «3MiCTOBY
XapaKTePUCTUKY OJHOTO 3 KOMIIOHEHTIB MEJaroriyHoi CUCTEMH, B SIKOCTI SIKOTO
BUCTYNAIOTh 3MICT, OpraHi3aiiiiHi ¢popmMmu, 3acoOU HaBYAHHS 1 XapaKTep B3aEMUH
MK yuuTeneM T1a yuasmuy» [ 148, c. 29-32].

VY HayKkoBiil JiTeparypi ICHYIOTh Pi3HI TPaKTyBaHHS MOHATTA «yMoBay. Lle
MOHATTS BU3HAYAIOTH SK: YMOBAa — YUHHUK, yMOBa — 00CTaBUHA, YMOBa — (paKTop.
Mu y cBoeMy HOCHiIKEHHI BUKOPHUCTOBYEMO TMOHSTTS yMOBa SK YMHHHK, IO
BIUTMBa€ Ha €QEKTUBHICTH Mporecy (GOopMyBaHHS BMIHb 1 TOMY BHU3HAYAEMO
NeAaroriyHi yMOBHM, BPaxyBaBIIM JyMKH BYEHHX, SK LUIICHY CHUCTEMY 3MICTY,
opraHizaiiiHux (GpopmM, METOJIiB, 3aC00IB, MPUHNOMIB HaBYaHHS Ta BIAHOCHH MIXK
HOro yyacHHKaMHU, SIKi BiAOUPAIOTHCS BIAMOBIAHO JO LJIEH OCBITHBOTO MPOIIECY,

BIIPOBAKYIOThCS Ta 3a0€3MeUyI0Th €)EeKTUBHICTh HOTO MPOXOIKEHHS.
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Ha ocHOBI N10Ta)XHOTO OMUTYBAaHHS HAMH BU3HAYAIIMCS NIEAArOTr14H1 YMOBHU
— YWHHUKWA, BHUKOPWUCTAHHA SKUX Yy HaBUAJLHOMY TMIpoOIleci 3a0e3meunTh
e(eKTUBHICT, (OpMYBaHHS BMIiHb TPOBEICHHS HABYAJIBHOTO  XIMIYHOTO
EKCIIEPUMEHTY MaOyTHIMU BUUTEIISIMUA TPUPOTHUYNX TUCIUILIIH. [lo excriepTHOT
rpynu Oynu BItoueH1 gocBigueni Buutenai 3H3 (21 ocoba), BUKIagadi METOAUKA
HaBuaHHs xiMii BH3 (24 oco6u) Ta cTyaeHTH — MailOyTHI BUMATEN TPUPOTHUUHX
mucrutiiie (186 oci6). Jlns Bubopy Oyso 3ampornoHOBaHO TMeperik 3 24 yMOB, sKi
MOTJIKM O BIUTMBAaTH Ha (OpPMYBaHHS BMiHb MPOBEJACHHS HABYAIBHOTO XIMIYHOTO
CKCIICPUMEHTY MaHOYTHIMH BYHTEISIMH NPUPOAHWUMX auchurutia. [isxom
IIKaJyBaHHS Ta paHXyBaHHs OyJO BHJAUICHO IENaroriyHi yMOBH, sKI HaOpaiu
MaKCUMaJIbHY KUIBKICTh TOJIOCIB 1 $IKI BHU3HAYEHO K HAMOUIBII €PEeKTUBHI Yy
(dopMyBaHHI BIANOBIAHMX YMiHb. OOpaHl 4YOTHPHU TNEAAroriuyHi yMOBH MH
BKJIFOUMJIM JI0 Hamoro fgociiakenHs. Lle, 3okpema, Taki:

1. YopoBamkeHHS MUKAUCIHUIUTIHAPHUX 3B’S3KIB Yy (OpMyBaHHS BMIHb
MPOBEICHHS WIKIJIBHOTO HABYAJbHOTO XIMIYHOTO €KCIIEPUMEHTY MalOyTHIMHU
BUHTEIISIMM 11171 9ac HaBuaHHg Y BH3.

2. YOpoBa[pKEeHHS B HABUYAIBHUN TPOIEC MPUHIUIY TOETAIHOCTI
dbopMyBaHHS BMIHb IPOBEICHHS JEMOHCTPAIIMHOTO IIKIJILHOTO HAaBYAJIBHOTO
XIMIYHOTO €KCIIEPUMEHTY IIiJ] YaC BUBYCHHS HABYAIbHUX JUCIHUILIIH METOJIMYHOI
niarotroBku y BH3.

3. BukopucTtanHs MOXJIMBOCTEH HaBYAIBHUX 3aHATh 13 METOJUYHUX
JUCHUIUTIH JJIs1 (popMyBaHHSI MEPBUHHOrO MpodeciiiHoro AocBiay ManHOyTHIX
YUUTEIB MPOBOJAUTH WIKUIBHUIA HaBUYAJIbHUN XIMIYHUI €KCIIEPUMEHT.

4. Y71oCKOHAJICHHS PI3HOMAHITHUX METOJIWYHHUX (OpM, METOMIIB, 3acO0iIB,
npuiioMiB JiJ1s 3a0e3neyeHHs] opMyBaHHS BMiHb MalOyTHIX yYUTENIB MPOBOAUTH
PI3HOMaHITHI IKUIbHI HABYAJIbHI XIMIYHI €KCTICPUMEHTH.

[Ipu3HaueHHs KOMIUIEKCY TIEAaroriyHuX YMOB TIOJISITA€ B CTBOPEHHI
e(eKTUBHOT METOJAMYHOI MOJIEN] MOCTYNMOBOr0 ()OPMYBAaHHS CUCTEMHU (3arajibHUX

(IHTE€NEeKTyalbHUX), EKCIEPUMEHTAIbHUX Ta METOAWYHUX) YMiHb TPOBOJUTH
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HAaBYAJIbHUN XIMIYHUH €KCHEPUMEHT MaHOyTHIMU BUMTEISIMU TPUPOTHUYHX
mucrutiiia y BH3 meronamu, agexkBatHuMu MatOyTHIN ipodeciifHiil TisUTbHOCTI.

PosrasineMo 3MicT Ta peanizailito B HaBuaibHOMY mpoieci BH3 koxHOi 3
BU3HAYCHHX TEarOriYHIX YMOB.

Ilepwa neoacociuna ymosa — YHNPOBAONHCEHHA MINCOUCUUNTIHAPHUX
36’°A3Ki6 y (hopmysanus éMinb NPOBeOeHHA WIKILIbHO20 HABYANLHO20 XIMIUHO20
eKcnepumenmy maudymuimu euumenamu nio vac Haeyanus y BH3. Bona
peanizoBaHa  yepe3  BHUKOPUCTAHHA  IIKUIBHUX  HaBUAJNBHUX  XIMIYHHMX
€KCIIEPUMEHTIB Yy J1a0OpaTOPHUX MPAKTUKyMax 13 XIMIYHUX JUCLHUILIIH HA OCHOBI
MDKJIUCIUIUTIHAPHOTO MIIXO0Y.

[Ipobnema kimacudikaiii MDKIUCHUIUTIHAPHUX (MDKIPEIMETHUX) 3B’SI3KIB
JI0C1 OOTOBOPIOETHCS BUEHHMMH, 1 HE ICHY€ €AuHOI iX Kiacu@ikauii. buipmicte
YUYEHHMX BU3HAUYAIOTh ICHYBAHHSA XPOHOJIOTIYHUX 3B’SI3KIB, cepell AKX BUIAUISIOTH
TaKi: CyIyTHIi, MMOMEPeaHl Ta MEePCHEKTUBHI, K1 BIAPI3HAIOTHCS YacOM BHUBUYEHHS
JUCIATLIIH.

HaiiGinpry mikaBiCTh Il MPEAMETY HAIIOTO JOCTIIKEHHS CTaHOBUJIIO
BU3HAYECHHS KJacu(piKaili MDKIMCUUIUTIHAPHUX XPOHOJIOTTYHUX 3B’ SI3KH 13 MO3UIIT
dbopmyBanHs BMiHb. Tak y cBoix podotax M. M. Ckarkin Ta I'. I. batypina [256]
KJIaCU(PIKyIOTh MIKIUCIUIUTIHAPHI 3B’ SI3KU HE JIUIIIE 32 JIIHIEI0 3aCBOECHHS 3HAHb, a
TAaKOX 13 ypaxyBaHHSM MOJIMBOCTI (OpMyBaHHS BHJIB IISJIBHOCTI (BMIHB),
MOTHBYIOYM II€ THM, IO TPOIEC HABUYAHHSA pPEATi3yeThCsl HE TUIBKK dYepes
3aCBOEHHS 3HAHb (3MICTOBa CKJIaJ0Ba) a W Yepe3 OBOJIOAIHHS MPHUHOMaMH,
criocobamu AiSTILHOCTI K OTIEpaIlifHO CKJIa0BOIO.

[loniOHy nymky BuCHOBIIOE y cBoix poborax 1 O.I. €pemkin [139]:
MDKIUCHMIUTIHApHUN  (MDKOPEAMETHUN)  MiAXIA  PO3IIISIAEThCS  HUM  SIK
TUAAKTAYHUN ~ IHCTPYMEHT IHTerpamii 3HaHb y 1mporeci  (popmyBaHHS
MDKITPEMETHUX MTOHSTh, CYJIKEHb Ta CKJIATHUX YMIHb.

BpaxoByroun OaraTorpaHHuil JOCBiJ BHUBUYEHHS MIKIUCIUIUTIHAPHUX
(MDXIIpEIMETHHUX ) 3B’SI3KIB Y ICUXOJIOTO-TIeIaroriunii gireparypi [128; 147; 161;

282], My BU3HAYUJIM OCHOBHI BUJIM XPOHOJIOTTYHUX MDKJAMCITUILIIHAPHUX 3B’SI3KIB
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HaBYAJIbHOT AMCUUILIIHM «MeTonrMKa HaBUaHHS XiMiD» 3a JiHI€I0 (HOpMyBaHHS

BMiHb TIPOBEJEHHS HABUYAJBHOTO XIMIYHOTO EKCIIEpUMEHTY. B3aeMo3B’s3ku

HaBYAJIBHUX JUCIMIUIIH OCBITHHO-MPO(DECIHHOT MporpaMu MiATOTOBKU CTY/ICHTIB
Hanpsmy niarorosku 6.040101 Ximis™ naBogumo B Tabm. 2.4.

Tabnuys 2.4

XPOHOJIOTIYHI Mi’KIMCIHUIUIIHAPHI 3B’ A3KN MEeTOAUKH HABYAHHSA XiMil

HaguasipHi HagyanbeHa qucnururiga

JUCIAIUIIHA

Bun
3B’ A3KIB

3arayibHa, HEOpraHiyHa, aHaJlI TUYHA, (DI3KOJIOiTHA,

XiMiuH1 ) s
Opra”iyHa Ximii

IIcuxoJoro-

. .|IIcuxomnoris (3araibHa, BIKOBa, EAaroriyda), nejaarorika
reaaroriyti

[Tontepeni

MeTtoanuHi

TexHiKa NIKIJIbHOTO XIMIYHOTO €KCIEPUMEHTY

Cneundiyni

besneka KuTreaisiiIbHOCTI

XiM1uH1

bioopraniuna ximisi, XiMisi BACOKOMOJEKYJISIPHUX CIOJYK,

XIMIYHA TEXHOJIOTIA

CynyTHi

Cneundiuni|OxopoHa mpaiii

XiMI4H1 Heopraniunuii, opraHiqyH1il CHHTE3

[To3aknacHa poboTa 3 XiMii, METOIMKA PO3B’SI3yBaHHS
XIMIYHHX 3a/1a4, METOJIMKa HaBYaHHI XiMIi B CTapIIin
po(IbHIN MIKOJI1, BAKOPUCTAHHS 1HHOBAIIMHUX
TEXHOJIOTIH y BUKJIQIaHH1 XiMii, METOJIMKA BUKIaAaHHS XiMii
B HAaBUAJIbHUX 3aKJIaJjaX BUIIIOTO PiBHS, aKTUBHA TEJaroriyHa
IpaKTuKa (BUpOOHNYA)

OxopoHa mparii B raixysi

MeTtoanuHi

[TepcniekTrBHI

Crnenndiyni

Jist peamizarii MDKAUCIUIUTIHAPHOTO MiAX0ay A0 (GOpMyBaHHS BMIHb
MPOBEICHHS HABYAJIBHOIO XIMIYHOTO €KCIEpUMEHTY HaMH OylM BHU3HA4YEHI
CKJIJIOB1 TIATOTOBKH, BUBUEHHS SKUX 3aKPIMUIN 32 KOHKPETHUMU HABYAIbHUMH
IUCHAIUIIHAMM.

[IpoanainizyBaBIIM HaBYaJIbHI MPOrpaMyU OCHOBHUX XIMIYHUX AUCLMILIIH, MU
BU3HAYMIIM, IO 3a JIHIEI peami3allii monepeaHix MLKIUCIUILTIHAPHUX 3B S3KIB
MOXJIMBE BUKOPUCTAHHS IIKIIBHUX HaBYAIBHUX XIMIYHHUX EKCIIEPUMEHTIB Y
MpakTUKyMax XIMIYHMX JUCHMIUTIH. YCl IIKUIBHI XIMIYHI €KCIIEPUMEHTH, SKi
MPOTOHYIOTHCS ISl BUKOHAHHS TMPOTPAMOI0 3araJlbHOOCBITHBOTO HABUYAJILHOTO

3aKiaay, MOXKYTh OyTH BUKOHAHI CTyJEHTaMu Ha jabopaTopHuX 3aHATTAX. [lpu



87
IIOMY TIPAKTUKYM 13 XIMIYHUX HABYAIBHUX JUCIUIUIIH HE BTpava€e TUAAKTUIHOTO
3MiCcTy, a mpodeciiiHa CIpsSMOBAaHICTh HABYaHHS 3HAYHO 3pocTae. Tomy, 3a
JIOMOBJICHICTIO 13 BHUKJIaJadyaMH OCHOBHHUX XIMIYHMX HaBYaJbHWUX AUCIMILIIH, IIl
EKCIIEpUMEHTH OyJIM BKJIIOYEHI B JJAOOpaTOpHI MpakTUKyMH. lle >kogHuM duHOM
He 3aBaJiWyI0 (DOPMYBAHHIO 3HAHb 1 BMiHb CTYACHTIB 13 KOHKPETHOI HaBYaJIbHOI
XIMI4HOT JTHUCLUILIIHH, aie J1aJ10 MO>KJIUBICTb, BUKOPHUCTOBYIOUHN
MDKIUCUUTUTIHAPHUHN 3B'S30K, 3aKJIACTH MIIIHY OCHOBY /Jisi (pOPMYyBaHHS BMiHb
MPOBE/ICHHS IMIKUIbHOTO HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY CTYICHTaMH,
JIOTATKOBO MOTHUBYBATH CTYJCHTIB JO TOJAJIBIIOT0 BHUKOPUCTAHHS XIMIYHOTO
EKCIIEPUMEHTY SIK METOAY HABYaHHA Ha ypoll W MINHO MO€IHAJIO XIMIYHY Ta
METOJMYHY MIATOTOBKY (paxXiBIIiB.

CoiBnpanst 13 BHUKIaJadyaMd HEOPraHiyHOi XiMii Jajia MOKJIUBICTh
BU3HAYMTH, SIK1 IIKUIbHI JEMOHCTpAIIifHI €KCIEPUMEHTH MOXYTh OyTHU TPOBE/ICHI
B MpakTUKyMmi 3 Heopraniunoi ximii [230]. TlpormoHyeMo pe3ysibTaTH aHamizy B
Tabum. 2.5.

Tabnuys 2.5
Iepeaik WKVIBHAX 1eMOHCTPALIMHUX €KCIIEPUMEHTIB, AKI

BUKOHYIOTBHCS CTYJEHTH I/l 42C BUBYCHHS HEOPraHiYHOI XiMmil

Ha3Ba Temu HeopraniaHoi

Ha3Ba mkiapHO1 1eMOHCTparlii Kunac o
X1M11

JloGyBaHHS KHCHIO 3 T'IPOT€H NEPOKCHY. 7 | Oxcuren. Kucens. Oxkcupu.
30upaHHs  KHCHIO  BUTICHEHHSIM  TMOBITpS  Ta
BUTICHEHHSIM BOJIH.
JloBeleHHST HASBHOCTI KHUCHIO. 7 Okcured. Kucens. Oxcunn.
CrianoBaHHS IPOCTHUX 1 CKJIaJHUX PEYOBHUH.
B3aemonis kanb1iil okcuy 3 Bojoro. [list BogHOTrO 7 | JIy)kHO3eMenbHI MeTanu Ta ix
pO34YMHY 100YTOT pEYOBMHM HA 1HIUKATOPH. CIIOJTYKH.

Bzaemomist pocdop(V) okcuay 3 Bomoro. s Bogroro | 7 | @ocdop Ta HOro ComyKHu.
po3unHy 100yTOi pEUOBHMHU Ha 1HIUKATOPH.

HoseneHnst aM(pOTEPHOCTI IUHK T1APOKCUITY. 8 | Enementn Il B rpymu. [{unk
Ta WOr0 CIOJIYKH.

B3aemomist kabIliii OKCHUTY 3 BOJOI0, TOCIIIKEHHS 8 Jly>)kHO3eMeNbHI MEeTaIH Ta iX

I00yTOTrO PO3YMHY IHAUKATOPOM, MPOITYCKAHHS CIIOJIYKH.

BYTJIEKUCIIOTO ra3y Kpi3b PO3UMH.

CnamoBanas  (ochopy, pozumHeHHss goOyroro | 8 | Docdop Ta HOro CoayKH.
docpop(V) okcumy y Temmiit Boxi, JOCHIIKEHHS
PO3YMHY IHIUKATOPOM 1 HEUTpasi3allis JIyrom.
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IIpooosoicenns mabauyi 2.5

SIkicHa peakilisi Ha XJIOPHI-10H. 10 | Xuop Ta riiporeH XJIOPHI.
JlobyBanHs amoHiaKy 1 po3uumHeHHs #oro y Boxai | 10 | Hirporen Tta Horo rigporeHsi
(«doHTaAHY), BUNPOOYBaHHS pO3UHUHY CIIOJTIYKH.

dbenondraneiHoM.

YTBOpeHHS aMOHIM  XJOpUAy 3 aMOHiaky i

XJIOPOBOJHIO.

SIKicHa peakilisi Ha IOH aMOHIO.

CnamoBanHs cipku 1 goeaeHHs  kucioTHoro | 10 | Cipka. Timporen  cynbdi.

XapakTepy YTBOPEHOTO OKCHUY. Cynbdinm.

BuninieHHs TerioTH i Yac PO3YMHEHHS Yy BOJI OKCHUIeHOBMICHI CIIOJIYKH
KOHIIEHTPOBAHO1 Cylb()aTHOT KUCITOTH. Cynsdypy.

BonoBinoipHi BJIACTHUBOCTI KOHIICHTPOBAHOT CynbdarHa KucioTa.

Cynb(aTHOI KUCIOTH ([Iisl Ha IyKOD 1 marip).
SkicHa peakirist Ha cynbdar-ioH.

JloOyBaHHS BYTJIEKUCIIOTO Ta3y Ta Horo nmepetBopenHs | 10 | KapOoH Ta HOro Criomyky.

Ha KaJIbIii KapOOHAT 1 KaJbIlil TiAporeHKapOoHar. JlyxHO3eMenbHI MeTalnu Ta ix
CTIOJTyKH.

B3aemois HaTpiro 1 KaJbIIiio0 3 BOJO. 10 | Meranu. 3arajgbpHa
XapaKTePUCTHKA.

JlyxHi MeTanu Ta iX CHOJTYKH.
JlyHO3eMeNlbHI MeTaIH Ta ix

CIIOIYKH.
B3aemonist KanbIiif OKCHIY 3 BOJIOIO. 10 | JIyxHO3eMelbHI MeTanu Ta iX
YCcyHeHHS TBEpJOCTi BOJIH. CTIOJTYKH.

Bzaemoniss  3amiza 3 poszumHamu  xnopuaHoi, | 10 | @epym. 3amizo. CriomykH.
Cynb(aTHOI Ta HITPATHOT KUCJIOT Pi3HOI KOHLIEHTpAIlil.

Hacniaku kopo3ii MetaiiB Ta 3acobu 3axucty Metanis | 10 | Meranu. 3aranbHa
BIJl KOPO3ii. XapaKTEPUCTHUKA.

JloOGyBaHHs amtoMiHil rizpokcuay i noseneHHs ioro | 10 | AnromiHii Ta HOro crosyk.
aM(pOTEpHOCTI.

Job6yBanns ¢epym (II) rigpoxcuny ta depym (III) | 10 | @epym. 3amizo.  Cnomyku
T1APOKCUAY PEAKIII€0 OOMIHY. Depymy.

VY Takiii ke cmoci0 Oynau TpoaHai30BaHI MporpaMu Ta JiaboOpaTopHi
MPaKTUKYMHU OCHOBHHMX  XIMIYHMX JHUCIMIUTIH:  3arajbHOi, aHAJIITHYHOI,
¢b13K0I0iTHOT, Opra”iyHoi, OloOpra”HiyHOi XiMii, XiMil BHCOKOMOJEKYJISIPHUX
cnoayk [58; 83; 102; 231-232; 248] ([Jomatox [1).

[ToxibHo Oynu BW3HAYEHI M MIKUIBbHI JIAOOPATOPHI JOCTIIN Ta MPAKTHYHI
po0OOTH, eKCIIEpUMEHTAIbHA YaCTHHA SKHX MOXKE OyTH BKJIIOYCHA B MPAKTUKYM i3

HeopraHiyHoi ximii (Tad. 2.6).
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Tabnuys 2.6

IepeJik WKVIBHUX J1A00PATOPHUX JAOCJIINIB TA IPAKTHYHUX POOIT, AKI

CTYJI€HTH BUKOHYIOTbH i/l 4a¢C BUBYECHHA HEOPraHi4HOI Ximii

Ha3sBa maGoparopHoro mocminy /

HazBa TeMu HeopraniuHoi

N Kiac oo
IMPAKTUYIHO1 pO60TI/I X1M11

[IpaBuna Oe3nekw Mmijg 4ac poOOTH B XIMIYHOMY 7 Texnika 1a00paTOpHUX POOIT.

kabineri. [IpuitoMn MOBOMKEHHS 3 J1a0OPATOPHUM

IOCYJIOM, IITaTUBOM 1 HAarpiBHUMM IpHJIaJaMHu.

bynosa nomym’st (mpakTraHa poboTa).

JloOyBaHHSI KUCHIO 3 T1IPOTEH MEPOKCU]TY, 7 Oxkcuren. Kucenb. Oxcuau.

30upaHHs, TOBECHHS HOT0 HAsSBHOCTI (TMIpaKTHYHA

pobota).

B3aemonist X7TOpuaHOT KHCIOTH 3 METAIaMHU. 8 XJ10p Ta TiAPOTeH XJIOPHU/I.
Meranu.

B3aemonist MeTaiiB i3 COISIMUA y BOXHOMY PO3YHH. 8 Meranu. 3aranmpHa
XapaKTepUCTHKA. Psn
AKTUBHOCTI METAJIIB.

BusBrieHHs XJIOpUI-10HIB Y PO3YHHI. 9 l"asnorenu. XimivHi

BusiBnennst 6pomin-ioHIB y pO3UHHI. BIacTUBOCTI. SIKiCHI peakmil

BusBrienns Honua-10HIB y PO3YHHI. raJIoreHi1-10HiB.

BusiBneHHs cyib(ar-i0HIB y pO3UHUHI. 9 Cynb¢aTHa KMCIOTA.

BusiBnenns oprogocdar-10HiB y po3uuHI. 9 ®docarHa Kucnora Ta ii col.

BusiBneHHs kapOOHAT-10HIB y PO3YHHI. 9 Kap0boH Ta #oro crnosyku.

3anexHICTh IIBUIKOCTI peakuiid MmeTaniB (LUHK, 9 Meranu. 3aranbHa

MarHiif, 3aii30) 3 XJOPHUIHOI KHCJIOTOK Bif XapaKTEepPUCTHKA. Pan

AKTHBHOCTI METaJy Ta KOHIIEHTpAIll KUCJIOTH. AKTUBHOCTI METaJIIB.

BusiBiieHHs XJIOpUI-10HIB B PO3YHHI. 10 | Xnop Ta rigporeH XJopu.

BusiBneHHs HOHIB aMOHIIO B PO3YHHI. 10 | Hitporen Tta #oro rimporeHHi
CIIOJIYKH.

BusiBnenHs cynbdar-ioHIB y pO3UnHI. 10 | CynedaTHa KHCIOTA.

JlocnigxenHs BracTUBoCTeN KapOOHATIB. 10 | KapOoH Ta OT0 CIONTYKH.

JoGyBaHHs BYTJIEKHCIIOTO rasy.
B3aemoneperBopeHHs KapOOHAaTIB 1
T'iIporeHKapOOHaTIB.

Mu nependavanm, M0 KOKHHM IIKIIBHUAKW JOCIIJ, SKHH IPOBOIUTHCS Ha

3aHATTAX 13 XIMIYHMX JUCHUIUIIH, (pOpMy€ BMIHHS TMPOBEACHHS HABYAJIHHOIO

XIMIYHOTO €KCTIEPUMEHTY MallOyTHIMU BUMTENSAMU. Tak BUKOPUCTAHHS MIKIIHBHOTO

XIMIYHOTO €KCTIEPUMEHTY B MPAKTUKYMI 13 XIMIYHOI TUCIHUIUTIHA (OPMYE 3araibHi

(IHTeNeKTyanbH1) BMIHHSI: BHM3HAa4aTH OCHOBHI CKJaaoBi ((popmyBaTu Merty,

BUCYBATH TiMOTE3y, OPraHi30ByBaTH CIIOCTEPEKEHHS, BCTAHOBIIOBATA MPUYUHHO-

HACJIIKOBl 3B’SI3KM W 1H.) Ta OPraHi3oBYBaTH IIKIJIbHUNA EKCIIEPUMEHT SK

€JIEMEHTapHEe HAayKOBE IMI3HAHHS XIMIYHOTO SIBUINA;, TEPEKOHYE CTYJICHTIB Yy
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IPOBITHOMY 3HAUEHHI XIMIYHOTO E€KCIEpUMEHTY [UJIsi HAayKH Ta HaBYAJIbHOTO
MPOIIeCy; MOTHBYE J0 YAOCKOHAJEHHS EKCIEPUMEHTAILHUX 3HAaHb Ta BMiHb
BUKOHYBAaTU XIMIYHUH EKCIIEPUMEHT SK OCHOBHHUM METOJ ManhOyTHBOI
npodeciiHol ISTBHOCTI.

ExcnepuMeHTanbHi BMIHHS MPOBOAUTH XIMIYHUM €KCIIEPUMEHT, 3aJIe’KHO
Bil piBHA cdopmoBanocTi ix y 3H3 dopmyroTses (akmo ix He Oyno) abdo
pPO3BUBAIOTHCA Yepe3 I1HAMBIMyaTi3allil0 BUKOHAHHS KOXXHOTO EKCIIEPUMEHTY.
[TpoBosiumM 1HIMBIAYaTbHO KOKEH IMIKITFHUN XIMIYHUNA €KCTIEPUMEHT Ha 3aHATTSIX
13 XIMIYHUX JUCHUIUIIH, CTYJEHTU 37100yBalOTh Ta CUCTEMAaTU3YIOTh €JIEMEHTapHI
BMIHHA Ta HAaBUYKH IIOBOJUTHUCS 3 XIMIYHUM TMOCYJIOM, pEaKTUBaAMU Ta
oOnaiHaHHAM XIMIYHOI JIabopaTopii, CKIaJAaTH NpUiagau, TOTPUMYBATHUCS TIPABUII
Oe3neku, A00yBaTM Ta BHU3HAYATH pPEYOBUHU, BHUMIpIOBaTHU 00’€M, Macy,
3aHOTOBYBATH PE3YJIbTaTH, JOTPUMYBATUCA TPABUI IMOBO/IKEHHS B XIMIYHIN
nabopaTtopli ¥ 1H. HEOOXiJAHI came Il MPOBEICHHS TaKUX EKCIEPUMEHTIB Y
HIKIJTBHOMY KypCl XiMmii.

MertoanyHl BMIHHS Ha 3aHATTIX 13 XIMIYHAX JUCLHMIUIIH  OUIBIIE
BUCTYNAIOTh O3HAOMYUM, LIKAaBUM, NMPOPECIHHO-CIPSIMOBAHUM MaTeplanioM, HIXK
3MICTOM BHUBYCHHS. TaK CTYJEHTH, BHKOHYIOUM B TPAKTUKYMl 3 XIMIYHHUX
JUCIUTUTIH IIKUTbHI €KCTIEPUMEHTH, BU3HAYAIOTh HA BJIIACHOMY TPHKJIA/l, 3HAHHS
K1 HEOOX1JTH1 JIJIs1 TIOSICHEHHSI MOT0 MPOXO/KEHHS, OPTaHI30BYIOTh BJIACHY pOOOTY
3a 7a0OpaTOPHUM CTOJIOM, BYAThCS 3MIMCHIOBATH CAaMOKOHTPOJb (IOCSTHEHHS
pe3ysbTariB uepe3 excrnepumeHT). Lli BMIHHS 3aKiialaloTh OCHOBY MOAAJBIIOTO
dhopMyBaHHS METOJIMYHUX YMiHb MPOBEACHHS IIKIJTLHOIO HABYAJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY.

JIiss MOCSATHEHHS TOCTAaBJICHHWX MiJIeH CTyaeHTam OyJo 3amporOHOBAaHO
OMMMCATH Il JOCTIAM 3a TEBHUM IUIaHOM. J[0 TOro K CTYACHTH OMPaIlbOBYIOThH
JAHUW EKCIIEPUMEHT HE CaMOCTIHO, a pa3oM 13 BHKJIaJadyeM XIMIYHO1
JUCHUIUIIHU, 00 iX 3HaHb HEJOCTAaTHBO JUIsl YITKOIO BCTAHOBJICHHS 3HAYEHHS
KOXHOTO KOHKPETHOTO A0Ciay IS OIAJIBIIOTO dbopMyBaHHS

EKCTIIEPUMEHTAILHUX YMIHb YUHIB.
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Mu BUKOPUCTOBYBAIM TaKUl IUIaH-XapaKTEPUCTHKY J1aOOpaTOPHOIO
JOCTIAY 3 XIMIYHOI TUCIUIUIIHH, IKUHA BUKOHY€E (DYHKIIIIO MIKITBHOTO HAaBYAJIBHOTO
XxiMigHOTO ekcriepumeHTy B 3H3:

1. BcraHOBNIEHHS 3HAYEHHS XIMIYHOTO €KCIEPUMEHTY Ui HaBYaHHS YYHIB
3H3, BU3HaYEHHS POl €KCIIEPUMEHTY (IEMOHCTpALitHUI Yu Tab0paTOpHULA).

2. 3a3HaueHHSA KJacy, TEMHU MIKUIBHOTO KYpCy XiMii, e POBOAUTHCS TaHUM
CKCIICPUMEHT.

3. @opMmyIIOBaHHS METH TPOBEJICHHSA EKCIIEPUMEHTY IIiJl 4yaCc BUBYCHHS
HIKIJIBHOTO KypCy XiMmii.

4. BusHaueHHs (DI3MYHMX BIACTUBOCTEH BUXIIHHUX PEYOBUH Ta MPOJYKTIB
XIMIYHHUX pPeaKIIiil.

5. BuzHaueHHs yMOB Ta O3HaK MPOXOJHKEHHS XIMIYHOI peakili, aKa JEKUTh
y OCHOBI ekcniepuMeHTy. CKItaJlaHHs pIBHSIHHS PEaKIlii, 1110 BiI0YBAIOThHCA.

6. [ToBTOpeHHSI OCHOBHHMX TMpaBUJ TEXHIKM O€3MeKu, SKUX CHij
JOTPUMYBATHUCS TI1]] 9aC IPOBEJCHHS 3aIIPONIOHOBAHOTO EKCIIEPUMEHTY.

7. IHnuBiTyalbHE BUKOHAHHS HIKUIBHOTO €KCIIEPUMEHTY JJIsI BU3HAYCHHS
0COOJIMBOCTEN MPOXOHKEHHS XIMIYHOI peakuli (BIA4yTH WOro TPUBAIICTh y Yaci,
no0aYNTH 03HAKH MPOXOHKEHHS Ta 1H.).

8. BcTaHOBIEHHS TNPUYUHHO-HACIIIKOBUX 3B’SI3KIB MDK OYyJOBOIO Ta
BJIACTUBOCTSIMA PEUYOBHH, TEOPIEI0 Ta MPAKTUKOIO, HAYKOBHM Ta HaBYAJIbLHUM
EKCIIEPUMEHTOM.

Hamni gocinmipkeHHsT TOKas3ajid, MO0 TUIBKKM 3a YMOB JIOTPUMAHHS TaKoTO
TJIaHY-XapaKTEPUCTHKN KOXKHOTO IMIKITLHOTO HABYAJIBLHOTO CKCIIEPUMEHTY MOJKHA
TOBOPUTH TPO 3aKJIaJIaHHS OCHOB ()OpPMYBAaHHS TMOBHOIIIHHUX yMiHb MaHOyTHIX
YYUTEIIB HOTO MMPOBOJIUTH.

[Tonanpiile BUKOHAHHS HABYAJIIBHUX XIMIYHUX €KCIIEPUMEHTIB BUKOHYETHCS
CTYJIEHTaMH B TMPOIIECi BUBUEHHS HaBUYaJIbHOI nuCHUIUIIHUA «TexHika MIKiTLHOTO
xiMiuHoro ekcnepumenty» [201; 261]. Ilix yac BUBYEHHS IIi€l AUCIUILUIIHU
copMOBaH1 BMIHHS MPOBEIECHHS XIMIYHOTO €KCIIEPUMEHTY 3a3HAIOTh PO3BUTKY 1

cucTteMaru3ailii 4yepe3 TpaHchopMallilo HayKOBUX XIMIYHUX EKCIIEPUMEHTIB Yy
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MIKIIbHI  Ta  (OpMyBaHHS BMiHb BHKOHYBaTH  XIMIYHHUH  €KCHEPUMEHT
JIEMOHCTpAIIHO — 32 JIEMOHCTPAILIHHUM CTOJIOM 13 TOTPUMAHHSM YCIX 1CHYIOUHX
BHMOT.

Peanmizarmiss TEpCHEKTUBHUX  MDKIUCIUIUTIHAPHUX  3B’SI3KIB  JO3BOJISIE
nepeHecTr copMoBaHi BMIHHS MPOBEACHHS IIKUIBHOTO HABYAJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY Ha HOBI 00’€KTH MiSUTBHOCTI MiJ Yac BHUBYCHHS HACTYIHHUX
HAaBYAJIBHUX JUCIUIUIIH METOAWYHOI MiAroToBkH. EdekTHi, MikaBi XiMIivHI
CKCIIEPUMEHTIB, CTYJICHTH HAaBYAIOTHCS CAMOCTIMHO OOMpaTh i peajizailii
NOCTaBJICHUX OCBITHIX 3aJady Ta OpraHi3oByBaTH 1X TMPOBEACHHS  fK
JTOCTITHUIIBKUX, BIPTYaJIbHUX, MYJbTUMEIINHUX 1 1H.

OT1xe, MpoaHaNi3yBaBIlK OJICpXKaH1 PE3yJIbTaTH, MU JIIALIUIM BUCHOBKY, I110
HE BHUKOPHUCTOBYBATH MOXJIMBOCTI (DOPMYBaHHS BMIHb CTYJEHTIB IPOBOJIUTH
MIKIJTBHANA HaBYaJbHUW XIMIYHUN EKCIIEPUMEHT y TIpolleCi BUBYEHHS OCHOB
ximiyHux Hayk y BH3 € neBumpaBmanum mapHoTpaTcTBOM. OCHOBHI XIMIYHI
HaBYaJbHI JUCUUIUIIHM BKJIOYAIOTh BCl JEMOHCTpAllliiHI EKCIEepUMEHTH,
JabopaTopHl JOCHIIM Ta Aesiki mpakThuuHi podotu mporpamu 3H3 6e3 xomHOTO
YCKJIAAHEHHS! MPAaKTUKYMIB 1 BTpPaTH HAyKOBOCTI. TaKMM YWUHOM, OBOJIOJIBILIU
MTOBHOIO MIPOIO 3HAHHSMH 1 BMIHHSMH 3 OCHOBHHMX XIMIYHUX JUCIUILIIH, CTYICHTH
TOTOBI JIO MPOBEACHHS BCIX MIKIJIBHUX €KCIIEPUMEHTIB Ha JIaA0OpaTOPHOMY PiBHI, Y
HUX BIOBHI c(opMOBaHa TEXHIKA TPOBEACHHS KOHKPETHHX  XIMIYHUX
EKCIIEPUMEHTIB (JIEMOHCTpAIliHHUX Ta JTAOOPATOPHUX) y BUIIISIAL JTabOpaTOpHUX
JIOCJII/I1B.

/lpyza neoazoziuna ymoea — ynpo6aodsceHHA 6 HAGUAIbHUIL npouec
NPUHUUNY ROEMANHOCMI POPMYCAHHA 6MIHb NPOBEOCHHA 0EMOHCMPAUIIHOZ0
WIKIIbHO20 HAGUAIbHO20 XIMIYHO20 €KCHepUMEHmy hi0 4ac 6UGYEHHA
HABUATbHUX OUCUUNJITH MemoOudHoi niocomoexku 'y BH3.

VYnpoBapkeHHs 11i€1 MelaroriyHoi yMOBH 0a3yeTbCsi Ha IICHXOJIOTIYHIN
Teopii moeTanHoro (GopmyBaHHS po3ymoBHX aiii [89; 268]. Hami mocimimkeHHs

noKa3ajau JOUUIBHICTH (POPMYBaHHS MOBHOLIHHUX yMiHb MaWOYTHIX Yy4YWTENIB
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IPOBOANTU XIMIUHI E€KCINEPUMEHTH SK TOCTIAOBHOI peami3alii MEeBHUX €TaIliB
OBOJIOJIIHHSI PO3YMOBHUMH JiSIMHU.

Tak mepmmii eran — motuBaniiauil. [Ipu ¢popmyBaHHI OYyJIb-SIKOTO BMIHHS
MOYATKOBUM €TallOM € PO3’SICHEHHS 3HA4YCHHsI JAaHOrO BMIHHS JAJISl CTY/ACHTA Y
HaBYaHHI Ta MalOyTHIN mnpodeciiiniii nisuibHOCTI. Ha mpomy erami BUKIIagay
BUCTYIIAB JIKEPEJIOM MOTHBAIlli, 3a0XOUyIOYM CTYJIEHTIB BJIACHUM CJIOBOM Ta
IPUKIAI0M (TTPOBEICHHS IEMOHCTPAlIHHUX €KCIIEPUMEHTIB Ha JIEKI[iSX, BCTYITHUX
7a00paTOPHUX 3AHATTSX, BIIOIp HAHOUIBII €PEKTHUX EKCIIEPUMEHTIB JIJISl TIEPIITUX
nabopaTtopHUX 3aHATh 1 1H.). Taka poOoTa MpOBOJAWIIACA BHKJIAJadyaMU BCiX
XIMIYHUX HaBUYaJbHUX JUCUMILUIIH 1 OUIBIIOI MIPOI0 BUKIIaJadyaMd HAaBYAJIBbHOI
JUCHUTUTIHU « TexHiKa MKUIBHOTO XIMIYHOTO eKcliepuMeHTy». CaMme Ha mepimx
3aHATTAX 13 11€1 HABYAJIbHOI JMCLMIUIIHA IEependadanocsi BUBUEHHS OCHOBHUX
orepaliid MKIIFHOTO XIMIYHOTO E€KCIIEPUMEHTY, 1, BiIOpaBIIM SICKpaBl, I[IKaBi,
edeKTHI eKCIepuMeHTH i (OpMyBaHHS BMiHb, BUKOHABIIM OCOOJMBO CKJIATHI
JOCTIAN BIACHOPYY, BHUKJIaJad CTBOPIOBAB y CTYJCHTIB CUCTEMY Mi3HABaJIbHUX
MOTHUBIB: HABYUTHCS TaK CamMO BHUKOPUCTOBYBATH €KCIIEPUMEHT Yy BIACHIN
npodeciiHiil  MisUTbHOCTI; MO30YTHUCS CTaBJCHHS JO IIKUJIBHUX HaBYAJIbHUX
EKCIIEPUMEHTIB K JI0 MPUMITHBHUX; YCBIJIOMUTH, 110 JJIsI IPOBEJICHHS XIMIYHOTO
EKCIIEpUMEHTY, HeoOXigHe (OopMyBaHHS MOTHBAIIINHOI (s XOYy), 3HAHHEBOI (A
3HAlO fK) Ta AISUTbHICHOI (1 pOOJII0) CKIIAOBUX.

Hpyruii eran — opienTyBanbHuil. Ha 1upomy etami BiaOyBanocs
YCBIJOMJICHHSI [Ili, sIKa BHUBYajacsi, CTBOPEHHS 1 OpPIEHTYBAJIbHOI OCHOBH,
OMaHyBaHHS crnocobamu ii BHKOHaHHSA. Tak Ha jabopaTopHux poOoTax 13
HaBYaJIbHOI AUCHUIUIIHK «TexHiIKa MIKUIBHOTO XIMIYHOTO EKCIEPUMEHTY)
CTYJI€HTaM y po0Oouux 301uMTax OyJia 3apONOHOBAHA 1HBAPIAHTHA OPIEHTYBAJIbHA
OCHOBa [ii OpraHi3oByBaTH 1 BUKOHYBAaTH IIKUIBHUA JEMOHCTpPAIIHUIMA
excriepuMeHT (JlomaTok A), TexHIKa BUKOHAHHS Ta PEIENTypa sIKOTO HaaBaJIuCs.

VY mporieci miArOTOBKU CTYJICHTIB 0 Ja00paTOPHOTO 3aHATTS iM HEO0OX1THO
OyJI0 BUBUMTH OCHOBHI XapaKTEPUCTHUKU KOXKHOTO €KCIEPUMEHTY, 0a3ylouuch Ha

B)XXK€ HaOyTHX IMiJI 4aC BUBYCHHs XIMIYHMX JUCIHUIUIIH 3HaHHAX. Bu3zHagarouu
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OCHOBH1 XapaKTePUCTHKH, CTYyIE€HTH 3aHOTOBYBAJH iX Yy poO0OYOMY 30IINTI, TAKHUM
YUHOM JIOMararouuch pO3yMIiHHS MOCTIIOBHOCTI JiH, SKi HEOOXiHO BUKOHYBATH,
aKTyaJi3yloud 3HAHHS Ta TONEpeAHhO HAOyTI HABHMYKH BUKOHYBAaTH XIMIYHUU
eKCIEPUMEHT. 3a OaKaHHSM, CTYICHTH MaJld MOXKJIUBICTh y BUIBHUMN BiJl HABYAHHS
yac BUKOHATHU 3aIllPOIOHOBAHI JEMOHCTpallii y J1abopaTtopii METOJUKH HABYAHHS
XiMii 3a IPUCYTHOCTI JlabopaHTa.

Tperiii eran — MatepianpHuil. Ha 1mpomy ertami poOoTa CTyAEHTIB Ha
7a00paTOpHUX 3aHATTAX 13 «TEXHIKM MIKIJIBHOTO XIMIYHOTO EKCIEPUMEHTY»
noJisirajia B BUKOHAHHI 3alIPOMOHOBAHOTO MIKITLHOTO XIMIYHOTO €KCIIEPUMEHTY 3
BUKOPUCTAHHSAM MareplalbHUX O00’€KTIB 32 JIEMOHCTPALIMHOI TEXHIKOIO.
BuKOpUCTOBYIOUYM 3alpoONOHOBaHYy OpIEHTYBaJbHY OCHOBY Jii Ta akTyalli30BaHI
€KCIIEpUMEHTAaJIbHI 3HAHHS Ta BMIHHA, CTyJI€HTH (JOPMyBaIl BMIHHS BUKOHYBAaTH
IIKUTBHI XIMIYHI JIEMOHCTpPAIlIiH1 €KCTICPUMEHTH.

BukoHytoun Takuil HaBUaJdbHMX XIMIYHHUN EKCIIEPUMEHT Ha 3aHATTI 3
BUKOPUCTAHHSAM pPEAJbHUX OO0 €KTIB, CTYJEHTH (POpMyBajiu BIAMOBIIHI BMIHHS
rioro npoBoauTH (Tad. 2.7).

Tabmuus 2.7

YMiHHS IPOBOAMTH HABYAJILHUN XiMiYHUI eKCTIEPUMEHT, AKI

(GopMyHOTHCS HA MaTepiajbLHOMY eTai

3aranbHi (1HTEIEKTyallbHi) ExcniepumMenTanbHi .
; ) MeTtoan4H1 BMIHHS
BMIHHS BMIHHS
®opMmyBatn MeTy IpoBeAeHHs | BukopucroByBaTu nocyn ta | BusHauatn
EKCTIIEpUMEHTY o0aiHaHHS TUJTAKTHYHY METy
eKCTIEPUMEHTY
OmnparpoByBaTu texHiKy | Cknmagatu  mpuiagd 3 | 3iCTaBISATH  TEXHIKY
MPOBEJICHHSI  E€KCIEPUMEHTY 3 | TOTOBUX BY3JIiB MIPOBEICHHS
METOI0 B1I0OpY HEOOXiIHUX A €KCIIEPUMEHTY 3
TOBEJICHHS TIMOTE3W PEaKTHBIB Ta TUTAKTAIHAMHA
0o0aTHaHHSI [IJISIMU 1 TPUHITUTIAMHA
Busnauatu ymoBu HeoOXxinHi g | I'papiuno  odopmitoBatu | OpraHizoByBaTH
NIEPEBIPKH TiMOTE3U Ta CXEMHU NpUIIaJIiB BJIacHy poOoTy 3a
JOCSITHEHHS IOCTABJIEHOI METH J€MOHCTPALIHHUM
EKCTIEPUMEHTY CTOJIOM
Bucysartu rinoresy, sika n1exuTh B | JlorpumyBaTucs — mopsnky | JlemoHcTpyBaTh
OCHOBI €KCIIEPUMEHTY Ha poOoYOMY CTOJI €KCIIEPUMEHT 3
ypaxyBaHHSIM
€pProOHOMIYHIX BUMOT
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IIpooosoicenns mabauyi 2.7
JorpumyBatucsa  4uctoTd | POpMYIOBATH

OnpanboByBaTH J101aTKOBY Ta XIMIYHOTO ~ TIOCyly  Ta | BUCHOBOK 3a
JIOBIJIKOBY JIiITEpPaTypy pobodoro micis pe3yibTaTaMmu
EKCIIEPUMEHTY
Exonomuo

OpraHizoByBaTH CIIOCTEPEKEHHS | BAKOPUCTOBYBATU POOOUMit
qac

YcraHoBIoBaTH npuarHHO- | CKIIagaTH TIaH MPOBEICHHS
HACJIIIKOBI 3B’ SI3KU €KCIIEPUMEHTY
. Ckiagatd MHUCBMOBHH 3BIT

AHamizyBaTH pe3yiabTaTH

3a pe3ynbTaTaMu
EKCIIEPUMEHTY

EKCIIEPUMEHTY

CamoCTiiHO ~ BHUKOHYBAaTH
PoGutH BUCHOBKH

€KCIICPUMECHT

UeTrBepTuii eran — KoMeHTyBajdbHUM. el eram BimOyBaBcsi Bxke Mij yac
NOJIaJIbIIOT CAMOCTIHHOI pOOOTH CTYJIEHTIB JO BUKOHAHHS IIKUIBHUX HABYAJbHHUX
XIMIYHUX €KCIEPUMEHTIB y MPOLECI BUBUEHHS HABYAJIbHOI AUCUMIUTIHA «TexHika
HIKITBHOTO XIMIYHOTO €KCIIEPUMEHTY». 3IiCHIOBaIOCS (hOpMYBaHHS 3arajbHOl Ta
eKCIEPUMEHTAIbHOI YAaCTUHU OpPIEHTYBAJIbHOI OCHOBM BMIHb IPOBEICHHS
HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

3 iHmoro OOKy, IiJ 4Yac BUBUCHHS HaBYaJIbHOI JUCHUILIIHK «MeToauka
HaBYaHHS XIMiD» CTYJIEHTH, I'PYHTYIOUHCh Ha BIPOBAKEHUX TPHOX MOIMEPEIHIX
etanax (opMyBaHHS BMIHb MPOBEJACHHS HABYAIBHOTO XIMIYHOTO E€KCIIEPUMEHTY,
OBOJIO/IIBAIM BMIHHSIM KOMEHTYBATH INKUIBHUM EKCHEPUMEHT 13 JOMOMOTOI0
rojIocHOi MOBH. Tak, monepeaHbo OMUCABIIN IEMOHCTPALIII0 B p0OOYOMY 30ILIHUTI 3
MeToauKu HaB4yaHHS Ximii ([{omatok b) 3a Bke BiIOMHUMH XapaKTEpPUCTHKAMHU,
CTYACHTH TOTYBAJIUCS T4 BU3HAYAIH JEKiJIbKa HOBUX, SIKi CAME CTAHOBUJIM OCHOBY
bopMyBaHHS METOJAMYHUX YMIHb MPOBEACHHS XIMIYHOTO €KCHEPUMEHTY, TOOTO,
CKJIa/Iajii METOAMYHY YaCTHHY OpI€HTYBaJIbHOI OCHOBH Jii.

VY CB1IOMUBIIY MOCHIAOBHICTh POBEICHHS €KCIIEPUMEHTY Ta OCHOBHI HOTroO
XapaKTePUCTHKHU, CTYJIEHTH TPEHYBAJIHMCS WOTr0 MPOBOJUTH BIIOMA, 3 JOIMOMOIOIO
Y)KUTKOBUX pPEUOBHMH ab0 B Jjaboparopii METOOUKM HaBUaHHSA XiMmil B

Mo3aHaByYaJbHUHN Yac y MPUCYTHOCTI JJabopaHTa.
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[licns BUBYEHHS HABYAJIBHOI JUCIUIUTIHM  CTYJAEHTH B  TIpoOIeci
MIPOXOKEHHS JTa00paTOpPHOI MPAKTUKKM 3 METOJWKU HABYAHHS XiMIi BUKOHYBAJH
BIIPAaBU Ta TPEHYBAaHHA 3 MPOBEICHHS JOMAIHIX XIMIYHMX EKCIEPUMEHTIB,
MOJICTIOBAJIM YPOKH 13 BUKOPHUCTAHHSM IIKUTBHUX JEMOHCTpAIlid, SKi TOTYBalu
I1]1 YaC BUKOHAHHS 1HAUBITyaIbHUX 3aB/IaHb.

II’satuit eran — nemMoHcTpariiHuii. Ha 3aHATTI 13 METOAMKM HaBYaHHS XiMii,
AK€ TIPUCBSYCHE OBOJIOMIHHIO JACMOHCTPAIlIHHUM EKCIIEPUMEHTOM 3 TEMH,
CTYJIEHTH MPOBOAMIM IIKUIBHI JEMOHCTpAIliil, IMITYIOUM HaBYAJIbHY ISUIbHICTH Y
kiact 3H3.

CryneHTH  TPOBOAWIM  JEMOHCTpAIliMHUM  XIMIYHUA  €KCIIEPUMEHT,
0a3yro4nCch Ha TOMEPEIHbO3ACBOEHIM OpIEHTYBAIbHIA OCHOBI aii. Ycl eramnu
IIPOBEICHHS XIMIYHOIO €KCIEPUMEHTY BOHHM IMPOTOBOPIOBAIM BHYTPIIIHBO (TIPO
ceoe). IlosicHeHHs eramiB [id, SKI BUKOHYBAJIHCS, HE CYIPOBOJKYBAIOCH
TOJIOCHOIO MOBOIO, KOMEHTYBAJIMCS TIIbKHA BKJIIOYEHHS EKCIEPUMEHTY B YPOK.
OpieHTYBaJIbHOIO OCHOBOIO JIii B IPYKOBAHOMY BUTJISIZII HE KOPUCTYBAIUCH.

[HTErpyI0YOI0 Ta y3araJibHIOIOUOIO JTJAHKOI ()OPMYBAaHHS BMIHb ITPOBEICHHS
HIKIJTBHOTO HABYAJBHOTO XIMIYHOTO €KCIEPUMEHTY MaNWOYTHIMH BUYHUTEIISIMU
BUCTyNajla aKTHUBHA TNefaroriuHa mnpaktuka. Came mig yac i1 MPOXOHKEHHS
CTYJICHTH BUKOPUCTOBYBAJIM B [ISUVIBHOCTI CPOPMOBaHI Ha 3aHATTAX YMIHHSA 1
IUIIXOM TpPEHYBaHb aBTOMATHU3yBaIM iX, (OPMYIOUM HABUYKH MPOQeciiiHOT
nismpHOCTI. OJIHOYACHO aKTHBHA TEaroriyHa MpakTUKa BHCTYIajda 3acoooM
OLIIHIOBAHHSI C()OPMOBAHOCTI BMIHb CTYACHTIB MPOBOJUTH IIKIIbHUN HaBYAJIbHUMN
XIMIYHMM exkcriepumeHT [183].

Moctuii eranm — yaockoHamtorouuil. BinOyBaBcst miJ Yac BHUBUYEHHS
HaBYAJIbHUX AUCIUILIIH «[lo3akimacHa poboTa 3 XiMmii», «MeToanka po3B’ I3yBaHHS
XIMIYHHX 3ajay», «BHUKOpHCTaHHS 1HHOBAIIMHUX TEXHOJIOTIA MJIS BUKJIQJIaHHS
XiMii», akTHBHOI niegarorignoi mpaktuku (10-11 kimac Ta BUI HaBYaIbHI 3aKJIaIH
I - I piBuiB). Ha manomy eTami y CTYIEHTIB 3 SBWJIACS MOXJIUBICTh NEPEHECTU
chopMoBaHI  BMIHHS  TPOBENCHHS  MIKUJIBHOTO  HABYAJBLHOTO  XIMIYHOTO

EKCTIIEPUMEHTY Ha HOBI 00’€KTHM — e(EKTHI EKCIIepUMEHTH abo B3araji HOBI
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TEXHIKM 1 PEleNnTypu, SKUX CTYJEHTH HE BUBYAIM, JOKJIATHO (HOpMyBaIUCA
BMIHHA BHUKOPHCTOBYBaTH B MpOQEciiiHIi TiSIBHOCTI MpPaKTHUYHI poOOTH 3
pO3B’sI3yBaHHS EKCIIEPUMEHTAJIbHUX 3a/ad, PI3HOMAaHITHI CIIOCOOM YHAOYHEHHS
XIMIYHOTO €KCIIEpUMEHTY, HAaKOIMWYyBaBCsS JOCBIJ MPOBEICHHS MIKIIBHUX
XIMIYHUX eKcnepuMeHTIB. CTyIEHTH HaByalMCs HE JIMIIE BHKOPUCTOBYBATH
rOTOB1 OPIEHTYBAJIbHI OCHOBH JIii, @ CKJIaJIaTH 1X CaMOCTIMHO.

Ile mpu3Beno [0 BAOCKOHAJICHHS METOJMYHHMX YMiHb: BH3HA4aTH DPIBEHb
3HaHb 1 BMIHb Y4YHIB, HEOOXIIHMX /IS BJAJOTO CIPUHHATTS EKCIEPUMEHTY,
MOTUBYBaTH YYHIB J0 BUKOPUCTaHHS XIMIYHOTO EKCIIEPUMEHTY B HaBUYaJbHIN
JUSTBHOCTI; 3I1CTABJISITH TEXHIKY MPOBEACHHS EKCIEPUMEHTY 3 JIUIAKTUYHUMU
IISIMA 1 TIPUHIMIIAMU; OPraHi30BYyBaTH BJAacHY poOOTY 3a JIEMOHCTpPAIIHUM
ctojoM (1 B IHIIMX YMOBax); aHalli3yBaTH Ta IHTEPIPETYBATH PE3YJIbTATH
eKCIIEPUMEHTY; (OpPMYJIIOBaTH BUCHOBOK 32 pE3yJIbTaTaMU EKCIIEPUMEHTY;
3MIACHIOBATH CaMOKOHTPOJIb  (AOCATHEHHsSI pe3y/ibTaTiB HaBYaHHA  uepe3
EKCTIEPUMEHT).

[TocnimoBHICTh BUBUEHHS HaBYAIBHUX nucuuiuiiH y BH3 Ta BopoBamkeHHs
eTamniB (OpMYBaHHS BMIHb NMPOBEJAEHHS HABYAIBHOIO XIMIYHOIO E€KCIIEPUMEHTY
MalOyTHIMU BUYUTEISIMU 300pakeHa Ha cxemi (puc. 2.1). Taka mocmioOBHICTh
eTarmiB Jjajia MOXJIMBICTh (POPMYBATH BMIHHS ITOBHOIIIHHO Ta IPYHTOBHO.

@opMyBaHHS BMiHb MPOBEIECHHA HABYAJIBLHOIO XIMIYHOTO €KCHEPUMEHTY 32
OMKCAaHOK METOAMYHOI MOJEIUII0 CHPUSIIO [OETAHOMY, Oe3nepepBHOMY
OBOJIOJIIHHIO MalOyTHIMM BYMTEJSIMA OCHOBHHMHM HaBHYKaMU MalOyTHBHOT
npodeciiiHoi AisUIbHOCTI Ta 3a0e3meunino (hopMyBaHHS 1 BIOCKOHAJIEHHS BMIHb M1
yac HaB4YaHHs y BH3.

Ananiz cxemu (puc. 2.1) cnpusB BUIIIEHHIO YOTUPHOX OCHOBHHUX
opraHizaniifHux etamiB (OpMyBaHHsS BMiHb MPOBEICHHS HABYAIHHOTO XIMIYHOTO
eKCMEPUMEHTY MalOyTHIMU BUUTEISIMU IPUPOJIHUYMX TUCIHUIUIIH Y HaBYAIbHOMY

nporieci BH3.
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VI I-11 PIBHIB AKPEJJUTALII

Puc. 2.1. Cxema 10CII1IOBHOCTI BUBYEHHS HABYAILHUX MUCIUIUIIH BIAIIOBIIHO 10
€TariB METOAWYHOI Mojeial (GopMyBaHHS BMIHb TIPOBEJAEHHS XIMIYHOTO
EKCTIIEPUMEHTY MalOyTHIMHU BUUTEIISIMU:

I — wmoruBamiitnuii; 11 — opientyBanpauit; 11l — marepianphuii; [V — KOMEHTYBaJIbHMIA;
V — nemoncTpaniitauii; VI — yaockoHamow04mii
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[TouaTkoBUH eTan — HaAKOnUYysaabHuil — TpUBae 1-3 ceMecTpu HAaBYAHHS

(BigmoBimae MoTHBaIiHHOMY eTary). OCHOBHUM 3aBJaHHSIM JIaHOTO €Tamy €
dbopMyBaHHS y CTYJACHTIB MOTHBIB, TOTpeO Y BUKOPHUCTAHHI BMiHb IMPOBEICHHSI
XIMIYHOTO €KCIIEPUMEHTY B HaBUaJbHIN MISIIBHOCTI; TEOPETUYHUX 3HAHB T4 BMIHb
OpPraHi3oByBaTH Ta BUKOHYBaTH XIMIYHHHA €KCIIEPUMEHT 4Yepe3 BUBUYCHHSI
XIMIYHUX, IICUXOJIOTO-IIEIaroriYHuX AUCIUILIIIH Ta OE3IEKH >KUTTEIISIIBHOCTI, a
TAKOXX HAKOIHMYEHHS JOCBIy CIOCTEPEKEHHS 3a MPOBEACHHSIM BHKJIaJadaMu
JIEKLIIMHKX 1 1a00paTOPHUX EKCIIEPUMEHTIB.

OcHoOBHUI eTan — po3eusaibHuil - TpuBae 4 ceMecTp HaBUaHHS (BKJIIOYAE

OpIEHTYBaJbHUI Ta MareplaibHUil eTanu). MeTow peai3alii JaHOrO eTamy €
CUCTEMaTHU3allisl 1 PO3BUTOK YMIHb OPraHI30BYBaTH Ta BHKOHYBATH XIMIYHHI
EKCIEPUMEHT MUITXOM PO3MIMPEHHS 3HaHb MPO BHUJMU MIKUIBHOTO XIMIYHOTO
CKCIIEPUMEHTY.

Ocratoune (QopmyBaHHS BMIHb TPOBEICHHS IIKUIBHOTO XIMIYHOTO

EKCIIEPUMEHTY BIiJOYBA€EThCA Ha 3a@gepuiaibHomy etami (TpuBae 5-7 ceMecTp)

(BKITIOUA€E KOMEHTYBAJIbHUN Ta JEMOHCTpaliiHuii eranu). Ha manomy erami mia
yac BUBYCHHS HABYAJIBbHOI JUCHMIUIIHM «MeToanka HaBYaHHS XiMii» Ta
MIPOXOJPKEHHS JTa00paTOPHOT MPAKTUKUA 3 HEl BIOYBA€ThCS y3arajdbHEHHS BMiHb
OpraHi3OoByBaTH, BHKOHYBAaTH Ta (OPMYETHCS BMIHHSA TOSCHIOBATH IIKUIHHHM
HaBYaJIbHUN XIMIYHMI ekcrepuMeHT. ToOTo 3aBepiuyeTbest (OpPMYBaHHS BCIX
TpbOX OJIOKIB YMIHb.

JIoIaTKOBU €Tan — YOOCKOHANI08AAbHUI, MOXE TPUBATH MPOTIToM §-12

CEMECTPY, 3aJIEKHO BiJ OCBITHbO-KBali(piKaliifHOrO piBHS HaBYaHHS (BiJIIMOBIJIAE
yIOCKOHAIIOI0UOMY eTary). MeTow peanizamii JaHOTO €Taly € BUKOPHCTaHHS
c(hOpMOBaHMX yMiHb y TIPAKTHUIIl HAaBYAHHS Ta iX MEPEHECEHHS B HOB1 yMOBH. JIJis
IIOTO BUKOPUCTOBYIOTHCS TaKli HaBYAJIbHI JUCHUIUIIHU TpodeciitHoi Ta
npaktuyHOi miarotoBku: «llo3akmacHa pobora 3 ximii» (8 cemectp), «Meroanka
PO3B’sI3yBaHHS XIMIYHHX 3ajau» (8 ceMecTp), « AKTUBHA TeJaroriyHa MpakTUKay
(8 cemectp); MOMAaTKOBUMH MOXYTh BHUCTymatu: «MeToAuka HaBYaHHS XiMmii B

npodiapHii mkomy» (9 cemectp), «BHUKOpHUCTaHHS 1HHOBAIIMHUX TEXHOJOTIH Y
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BuktananHi ximii» (10 cemectp), «MeToarka BUKITaIaHHS XIMiil Y BHIIIA IIKOJI
(11-12 cemectpm); «AKTHBHA Tieaaroridyda npaktuka» (9 cemectp), «Ilemaroriuna
MpaKkTHKa y BUIIUX HaBYaIbHUX 3akianax I-11 piBHIB akpeauTartii» (12 cemectp).

Tpemsa neoazoziuna ymosa — 6UKOPUCHIAHHIA MOMCTUBOCH El HAGUATLHUX
3anHamy i3 MEeMOOUYHUX OUCUURNIIH 01  (POPMYBAHHA  NEPEUHHO20
npogheciiinoco  00ceidy maudymuix yuyumenie  npPoOBOOUMU  WIKLIbHUIL
HABUATbHUL XIMIYHUI eKCHepUMeHm.

JliarHOCTYyBaJIbHUM €KCIIEPUMEHT 3aCBIIUMB, 110 Opak yacy Ta MaTepiabHOI
0azu 3H3 mnpu3BoauTh A0 TNEpeBakaHHS NPOBEICHHS BUWTEIEM Ha YpOI
JEMOHCTPALIIMHOTO €KCIEPUMEHTY HaJ JJA0OpaTOPHHUM; BIAMOBI BlJ MPAKTUYHHX
po0it, abo 3amiHu iX poOOTOIO B MaIMX Ipymnax 0e3 3MiHU 3MICTY; BUKOPUCTAHHS
KOMIT FOTEPHOTO XIMIYHOT'O €KCIEPUMEHTY B 3B’SI3KY 13 BIIMOBOIO BiJl PEAJIHOTO.
[le cBimuMTH MPO HEAOCTATHIA pIBEHb CGHOPMOBAHOCTI BMIiHb IPOBEICHHS
XIMIYHOTO €KCTIEpUMEHTY Ta He3HAYHUI JoCBij iX BUkoHaHHs y BH3, BincyTHiCTh
YMIHHA BHUKOPHUCTOBYBaTHM PpI3HOMAHITHI €KCIIEPUMEHTU i JOCATHEHHS
IIOCTAaBJIEHOI METH.

VY mpomeci AOCTIHKEHHS MU JOTPUMYBAIWCS IYMKH, 110 BHKOPHUCTAHHS
IHaUBITyani3aili Ta IHTepaKTUBHOCTI (cmiBrpaiii) mia 4dac (OpMyBaHHS BMiHb
MIPOBENICHHS XIMIYHOTO €KCIIEPUMEHTY 3a0€3MeYnTh KOKHOTO OKPEMOTO CTY/IEHTa
CUCTEMOIO 1HJIWBIIyalbHUX YMIHb Ta NEPBUHHUM MPOQPECIHHUM JTOCBIIOM IX
BUKOHAHHS Tiepen ayauTopieto. lle craHe 3amopykoro aBTOMartwu3allii BMiHHS Ta
MOCTYTMIOBOTO TEpPeXoay HOro B HaBHUYKYy, sika Oyle BHCTYyHaTH OCHOBOIO
dhopMyBaHHS HOBUX (CKJIAIHININX) YMIHb.

[amuBigyanizamito HAOyTTS BMiHb MPOBOJAWTH XIMIYHHA EKCIIEPUMEHT
3a0e3nedye BUKOPUCTAHHSA MOJICIIOBAHHS MaWOyTHbOI Mpo¢eciiHOl ISIbHOCTI
IT1]] 9YaC BUBYEHHS IUCIUIIIH METOINYHO]T ITATOTOBKH.

bararopa3zoBe BUKOHAaHHA PI3HOMAHITHUX JIEMOHCTpaIliii y mporeci
BUBYEHHS METOJUWYHUX JUCUUIUIIH 3a0e3neuye HAOYTTS KOXHUM CTYJIEHTOM
€JIEMEHTAapHOro  mpo¢eciiHOro  IOCBiAY  MPOBEIEHHS  JAEMOHCTPALIHHOTO

XIMIYHOTO E€KCIEPUMEHTY, BUKOPHUCTAHHS BMIHb CaMOAHa3y Ta B3a€MOaHaJI3y
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JUTsl BU3HAYCHHS CPOPMOBAHOCTI BMiHb MOTO MMPOBOJIUTH, TIOCUJICHHS MOTHBAITIT 70
BUKOPHUCTAHHS €KCIIEPUMEHTY y BIACHIN HaBUaNbHIN Ta MpodeciiiHiil qisIbHOCTI.
3 iHmoro OOKy, Oararopa3oBe BUKOHAHHS EKCIEPUMEHTY Ja€ MOXIUBICTh
3MIHIOBAaTH HOTO METOAMYHY CKJIaJI0BY: YCKJIaTHIOBATH €KCIIEPUMEHT 3aJI€KHO BiJ
BIKOBHUX OCOOJIMBOCTEH yUHIB, PIBHSI HABUYEHOCTI, 3aIlIKaBJICHOCTI Y BUBUCHHI1 XiMIi,
MaTepiajibHOT 3a0€3MeUYeHOCT] KaOIHeTy M 1H.

OcHOBHI cmocoOM BUKOPHCTaHHSA 1HTEpakTUBHOCTI [283] y mporreci
dbopMyBaHHS BMIHb MPOBOJIUTU XIMIYHUHN €KCIIEPUMEHT MOKHA BU3HAYUTH TaK:

1. 3HauymicTh 3HaHb, YMIHb Ta JOCBIJY KOXKHOTO YYaCHMKAa HaBYaHHS
(BUKIIaa4 — CTYJICHT, KWW BHUKOHYE POJIb YUUTENS — CTYIACHTH, SKI BUKOHYIOTH
poJb YUHIB), 110 3a0€3MeYuTh HOTo OaratopiBHEBICTh. Tak BUKIIAIa4y Ha 3aHATTI
BUCTYIIA€ JHKEPEJIOM 3HaHb, YMiHb Ta JIOCBiY, ajie HE CI1J] 3a0yBaTH MpO BIaCHUMN
HaBYaJbHUN JOCBIA CTYACHTIB, SKUH BHOCUTH y mporec (OpMyBaHHS BMiHb
MPOBENICHHS WIKIILHOTO HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY IE€BHI 3MIiHH,
aJanTyr4yu HOro JI0 pealliii OCBITHBOTO MPOIIECY.

2. OOOB’S3KOBI HaBUYKM Tpaill B KOJEKTHBI, BUKOHAHHS PI3HUX POJEH
JAl0Th MOXJIMBICTh HaOyTH 1AeaqbHUWA (HAOyTWil B 1ACAJIBHUX YMOBax)
npodeciiiHuil  1OCBiJl, MaKCUMAaJIbHO HAOJMKEHUW 10 pearbHOTro (OPMYBaHHS
BMiHb, TOBOKCHHS Y PI3HUX HABYAJbHUX CUTYAIlISX.

3. 3nadyeHHs c(OPMOBAHOCTI BMiHb KOXKHOTO JJIi OpTraHi3allii HaBYaHHS
BCiXx. BuKiamay moOBHHEH BHUCTYMATH HE JIMINE JHKEPEJIOM 3HaHb, BIH MOBUHEH
CTaBaTH MPUKIAAOM CPOPMOBAHOCTI BMiIHb MPOBEJAEHHS XIMIYHOTO €KCIIEPUMEHTY,
nepeaBaTy CTyjJAeHTaM CHocOoOW BUKOHAHHS JIiM, omepariliii, yMiHb Ta HaBHUYOK.
Oco6nuBO Ha MoyaTKOBOMY eTari HaBuaHHg Yy BH3 cryaenTu 3a3HatoTh cTpecoBoi
CUTYallii, KOJIM, OKPIM 3HaHb, BiJ HUX BUMAaraloTb BUKOHYBATH BEJIMKY KiJIbKICTb
EKCIIEPUMEHTIB T Yac BUBYCHHSA XIMIYHMX JUCIUIUIIH, 3HAYEHHS SIKUX Y
HAaBYAJHLHOMY TIPOIIECI BOHM HE 3aBXKIW YCBIIOMIIOIOTH. Bukiagad BucTymae
MEBHUM YMHOM CXOJacCTOM — BUMArae, ajie¢ caM He pOOUTb.

4. BusBieHHs BIAacHOI TBOPUOCTI MmiJ 4ac (pOpMyBaHHSA BMiHb MPOBEACHHS

XIMIYHOTO €KCIEPUMEHTY. 3a0e3NeueHHs CTY/ICHTIB MOXKJIMBOCTSIMU CaMOCTIMHO,
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TBOPYO MIAXOAUTU A0 (GOPMyBaHHS BMiHb MPOBEACHHSA XIMIYHOTO €KCIIEPUMEHTY.
[TotpibHO copmyBaTH y CTYIAEHTIB BMIHHA HE OOSTHUCS BIACHHX IOMHIIOK,
NEBHUM YMHOM pearyBaTH Ha HEBJAJIUN pe3ynbTaT EKCIEPUMEHTY, BMIHHSA
3aMIHATH €JIeMEHTH abo 1 Bech ekcrmepuMeHT. KoxkeH Mae mpaBo BHUCIOBHUTHU
BJIACHY JYMKY, 3alpONOHYBAaTH BIACHUW CHOCIO TPOBEIEHHS EKCIEPUMEHTY,
oOpatu MOoro Ha BJIACHUN PO3CYI.

Yemeepma  neoazoziuna ymoea — YOOCKOHANEHHA PIZHOMAHIMHUX
MemoouyHux opm, memooie, 3acodie, npuilomie 011 3a0e3neYeHH:A
dopmyseanna eminb mMailoymuix yuumenie npoeoOUmMuU Pi3HOMAHIMHI WIKLTbHI
HABUAIbHI XIMIUHI eKCnepuMeHmu.

VY4eH1 BUCTIOBIIOIOTH AYMKY, IO «MaTepiai 3BUYaHOI JIEKIIii 3aCBOIOETHCS
Ha 20%, nekuii 3 BUKOpUCTaHHAM NOCiOHMKIB — 30%, ayAioBi3yanbHUX 3acO0IB —
50%, muckycii — 70%, rpu — 90%» [190, c. 169].

[likaBUM € JOCHI/DKEHHS aMEpPUKAHCHKUX YYEHHUX, SKE [1aJo0 3MOTy
BU3HAYMUTH, 10 «IoauHa 3amnam atoBye 10% npountanoro, 20% mnouyrtoro, 30%
no6aveHoro, 50% mnobadenoro ta mouyroro, 80% ckazanoro i 90% BupaxeHOTO B
nii» [335, c. 240].

Baxnuporo st Hac € aymka H. C. PymsaneBoi ta O. B. OkoHEHUKOBOI,
0 HEOOXIJTHO «3 OJIHI€l CTOPOHU — 3OUIBIIUTH MUTOMY Bary HETPaIUIIAHUX
dbopM HaByaHHS (32 paxXyHOK AaKTMBHUX METOJIB HABUaHHS, CIUIBHUX BU/IIB
TISTBRHOCTI BWKJaJada Ta CTyJEHTa), 3 I1HIIOI — 3poOUTH aKIEeHT He Ha
nepeiaBaHHs 3HaHb, 2 HA PO3BUTOK IMpodeciiiHoro MucieHHs Ta pediekcii (uepes
HAyKOBY JISUIbHICTB, TBOPYI1 3aBJIaHHS, PI3HOMaHITHI MPAKTUKK)» [260, c. 134].

Busnauennss mossTTs «dopma opradizaiii HaBYaHHS» y IUAAKTUINl HE €
OJIHO3HAYHUM 1 JYK€ YacTO Ma€ TMOJI0OHE TIyMayeHHS 3 TMOHSITTS «METOJ
HaBYaHHs». ToMy, mpoaHani3yBaBIIM POOOTH MEAAroriB CTOCOBHO BH3HAYEHHS
naHoro moHATTA [4; 24; 79; 96; 159; 198; 205; 287] Ta BpaxoByIOYHU CKIIAIHICTh
npeaMeTy, MU OyleMO TpPakTyBaTu MOHATTS «ghopma opzanizauyii HaguanHa» y

BUIIOMY HaBYaJIbHOMY 3aKJIaJl sIK IEBHUM YMHOM MOOYJOBaHY CHUCTEMY CIOCOOIB
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B3a€MOOOYMOBJIEHOI Ta B3a€MOIOB’S3aHOI JISJIBHOCTI BHKJIagadya Ta CTYACHTA,
HamnpaBlieHy Ha JOCATHEHHSI PE3yJIbTaTiB HAaBYaHHs, 0OMEKEHY B Yaci Ta MpoCTOopi.

Bianosinno no 3akony Ykpainu «IIpo Bumry ocBiTy» [237] HaBuaibHUN
npouiec 'y BH3 3miiicHIoeTbes y BUMISII TakuxX (OpM: HaBYaIbHI 3aHATTA,
camMocCTiiiHa po0OoTa, MpaKTHUYHA MIArOTOBKA, KOHTPOJIbHI 3axoau. OCHOBHHUMHU
BUJIaMUA HABUAJbHUX 3aHATh VY BHUIIMX HaBUANBHUX 3aKJajax €: JIeKIIis;
nabopaTopHe, IPaKTUYHE, CEMIHAPCHKE, 1HANBIAYaTbHE 3aHITTS; KOHCYIbTAITIs.

CxnaoBoro peainizaiii (opMu oprasizailli HaB4aJIbHOTO MPOIECY BUCTYIIAE
METOA. Y MCHUXO0JOro-NeJaroriyHii JIiTepaTypl ICHyE BEJIMKA KUJIbKICTh BU3HAYEHb
MOHATTA «MeTod HaByaHHs». Tak H. M. bypuHChka 3a3Hauae, MO0 «METOX
HaBYaHHS — 116 KOHKpEeTHHH BUJ ((popma) HijiecpsiMOBAHOT CIUIBHOT MISIIBHOCTI
BUKJIaJ[a4ya Ta Y4YHIB, 1110 3a0e3Meuye akTUBHY M13HABAIBHY pOOOTY OCTaHHIX» [49,
c. 84]. ¥ cBoix poborax M. M. ®inyna gae Take TPaKTYBaHHS MOHSTTS: «METOJ]
HaBYaHHS — CIIOCIO YIOPSIKOBAHOT B3a€EMOIIOB’SI3aHOI JISJIBHOCTI BHKJIAJadiB Ta
CTYJIEHTIB, CHPSIMOBaHOi Ha JOCATHCHHS ITOCTaBJICHUX BHUIIOIO IITKOJOIO IIUICH
[287, c. 152]. 3. 1. Cnenkanb BU3HAYAa€ METOJM HABUaHHS y BHUIIIA IIKOJ SK
«cnocodu pobOTH BHKIaJada Ta CTYACHTIB, 3a JOMOMOTOI SIKMX JIOCSTAa€ThCs
OBOJIO/IIHHS 3HAHHSIMU, HaBUKaMHU, BMIHHSMHU, (POPMYETHCSI CBITOTJISI CTYJICHTIB,
PO3BUBAIOTHCA iXHI 3410HOCTI» [258, ¢. 113].

YpaxoByloun TPaKTUYHY CIPSIMOBAHICTh TPOBEACHOTO JIOCIIIKCHHS,
HOHSTTA «MemoO HAGUAHHA» MU OYIEeMO TPaKTyBaTH SIK YNOPSAKOBaHI CIIOCOOU
B3a€MOIIOB’3aHOT Ta B3a€MOOOYMOBJICHOI MisUTBHOCTI BHUKJIajgaya Ta CTYJCHTIB
CIpSIMOBaHI Ha JIOCATHEHHS KOHKPETHUX ILIlJIeM HaBuaHHs. Peamnizaiiis MeTOdiB
HaByanHs y BH3 BinOyBaerscsi yepe3 mpuitomu Ta 3acobu. Ilin mpuiiomom
Haeyannsa My OyJIeMO pPO3YMITH KOHKPETHI [ii BHKJIajJaya Ta CTYJACHTIB,
CIpsIMOBaHI Ha peaji3alfilo pi3HOMAHITHUX METOMIB. 3acié Hasuanus OyneMo
TPAKTYBATHU SIK PI3HOMaHITHE O0JIaJHAHHSI, SIKE BUKOPUCTOBYETHCS Y HABYAIBHOMY
MpoIIEC.

HaiiGinpmny 1ikaBicTh 711 HAC CTAHOBWJIM Kiacu(ikallli METO/iB HaBUYaHHS

Ha OCHOBI1 AuAakTH4HOI MeTu [133], B K1l OKpemMo BUJILJICHI MeTOAN (DOPMYBaHHS
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BMiHb 1 HABUYOK, TIOPS]] 13 METOJJaMU OBOJIOIHHSI HOBUMHU 3HAHHSIMHU Ta METOJTAMH
NEepeBIpKH 1 OI[IHIOBaHHS 3HAaHb, YMIHb 1 HaBHUOK. llikaBoio € kiacuikarris,
npenacrasieHa B podotax [. @. XapnamoBa, 1€ METONM HaBYaHHS MOJUICHI Ha:
YCHOTO BWKJIQAy 3HAaHb, 3aKPIIUICHHS HAaBYAJLHOTO MaTepially; CaMOCTIHHOI
poOoTH yuHIB; poOOTH 13 3aCTOCYBaHHS 3HaHb Ha MPAKTHUIll Ta BUPOOJICHHS BMIHb 1
HAaBUYOK; TIEPEBIPKH Ta OI[IHIOBAHHS 3HAaHb, YMIHb 1 HABUUOK [291].

VYpaxoByoun AOCBi YYEHHX—METOAMCTIB CTOCOBHO Kiacudikarlii METOIiB
3aJIEKHO BIJ JoKepena iHdopmartii (. M. Kipromkina [155],
I'. M. YUepnoOenbcbkoi [300], C.I'. [llanoBanenka [305]), MM TakoX pO3AUIHIA
MeToau (OpMyBaHHA BMiHb MPOBOJWTH HAaBUAJbHUN XIMIYHUN E€KCIIEPUMEHT Ha
CJIOBECHI, HA0YHI1 i MPaKTUYHI.

TakuM 4YWHOM, pO3IVIAHYBIIM PI3HOMaHITHI —Kiacu@ikamii MeToAlB
HABYaHHS, MU BU3HAYUIIN OCHOBHI, BUKOPUCTAHHS AKUX 3a0€3MeUnTh (POopMyBaHHS
BMiIHb TPOBEJEHHS HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY MaiOyTHIMU
BUMTEISAIMH (Tabm. 2.8).

Tabnuys 2.8

Kaacudikauisa ¢popm, MeToaiB, npuiioMiB Ta 3ac00iB (popMyBaHHI BMiHb

NMPOBeIeHHS MKLIbHOT0 HABYAJBHOI0 XIMIYHOI0 eKCIIEPUMEHTY

®opma | ['pyna Merton [Tpuiiom 3aci6
METO/IIB

= Buxknaganskuit PeanbHuii ekcrieprMeEHT.

5 . : AV

% CrnosecHi HCMOHCTpaHUI CKCIICPUMCHT MYHBTHMCI[H/IHI/II/I

= EKCHEePHUMEHT
Bukopucranus BipryansHa XiMiYHa

: . [KOMIT'FOTEpHOI TeXHIKH|JTabopaTopis
Haouni | DmrocTpariis "

= bnok-cxemu Omnopuuii KOHCTIEKT

= 3HaHb

= ——

S Agropurmizanis OO/l [[IpykoBaHa ~ OCHOBa

2 poOOYNX 30IIUTIB

E‘ Po3p’si3yBanHs  3aaau|3ajayi — MaJlOHKU

= :

g , POOJIEMHOTO 3MICT

g |Mpaxrwui - Bripasn 1\/?0 CIIIOBaHHSA > Mik

= )i POBHKJIAJaHHS

= [Ipo6nemHui mnemaroriyHi

cuTyarii

Jinoa rpa
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IIpooosoicenns mabauyi 2.8

TBOpYMI TPOEKT [anuBimyansHe  TBOpYE
3aBJAHHI—YPOK
CrBOpeHHs J1OMalIHbBOI
naboparopii

[TpakTwuni| JJocmiqHUIBKAN

InpuBinyanbHe
3AHATTH

3actocyBaHHA TakuxX (OpM, METOAIB, NMPHUHOMIB Ta 3ac00iB Ja€ 3MOTY
TOBOPUTH TPO CUCTEMHO-CTPYKTypHE HaBUaHHS, SIKe 0a3yeThCs Ha IMOE€IHAHHI
pPI3HOMaHITHMX METOJIIB HAaBYaHHA 1 BpaxoBye cheuu@piyHl 0coOIUBOCTI
MaiOyTHBOI MPOGeCcIHHOT AISITHHOCTI.

3MICHUTH 3a3HAa4y€Hl TMEPETBOPEHHS CTal0 MOXJMBHM Y MPOLEC]
BUKOPUCTAHHS 1HHOBAI[IMHUX METOIB Ta 3ac001B (JOopMyBaHHS BMiHb IIPOBEIACHHS

HaBYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY B IITKOJII.

2.3. InnoBauiiitni Mmeroau ¢popMyBaHHs BMiHb IIPOBEICHHA XiMIYHOI0

e€KCIIEPUMEHTY B IIKOJIi MAl0YyTHIMYU BYUTEJIAMH MPUPOIHUYMX TUCHUILIIH

[Tin meTonukoro GopMyBaHHS BMiHb MPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY
B IIKOJII MM PO3YMIEMO CUCTEMY B3a€EMOIOB’I3aHUX METO/IB, 3aCO01B 1 MPUIOMIB
HaBYaHHS, SKi BUKOPHCTOBYIOTBCS IS JIOCATHEHHS ITOCTaBJICHOI METH B XOAi
HaBuasibHOTO Tpouecy [120; 172; 195; 235; 310].

MeToo BUKOPHUCTaHHS pPI3HOMAHITHMX METOJIB Ta 3aco0iB y Tporieci
dbopMyBaHHS BMiHb TPOBEJCHHS HABUYAIBHOTO XIMIYHOTO EKCIEPUMEHTY €
dbopmyBaHHS ix TPHOX 0JIOKIB: 3arajibHUX (IHTEJNeKTyallbHUX ),
CKCIIEPUMEHTAILHUX, METOANYHNUX. TaKoK BaKIUBUM € (POPMYBaHHS 3a3HAYCHUX
YMiHb 3 ypaxyBaHHSIM TPhOX OCHOBHUX CKJIQJIOBUX IIHOTO TPOIECY: MOTHBAIIIAHOI,

3HAHHEBOI Ta MISUILHICHOI.
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Tak y mpakTuIli BUBUEHHS XIMIYHUX Ta METOJUYHUX HABUATHHUX JTUCIUILIIH
MU BUKOPHUCTOBYBAIIN GUKIAOAUbKUI XIMIYHUI eKChepuUMeHm 'y BUIIISI
JneMoHcTpallii. BukoHaHHs sickpaBuX, €()EKTHUX EKCIIEPUMEHTIB IJIs UTHOCTparii
CIIiB BHKJIa/laya, 0cOOJMBO HA MOYAaTKOBOMY eTari HaBuaHHs y BH3, nano 3mory
MOTHBYBaTH CTYJEHTIB JI0 BUBYEHHS XIMIYHUX JTUCIUIUIIH Ta chOpMyBaTU BMIiHHS
BUKOPHCTOBYBAaTH XIMIYHUN EKCIIEPUMEHT y BJIACHIM HaBYaJIbHIN Ta MalOyTHIN
npodeciiiHiii  gisubHOCTI. Takuil excrepuMeHT 3a0e3MeuuB IHTEPAKTUBHICTH
HAaBUYaHHS, aJDKE€ BHUKJIAAa4 CHOPUMMAETHCS CTYICHTOM SIK TPUKIATL IS
HACJIIAyBaHHS, HOCIA yMIHb TIPOBEIECHHS XIMIYHOTO €KCIIEPUMEHTY, SKHUI
CHIBIIPAIIOE€ 3 CTYJEHTAMU Ta aKTUBHO BUKOPUCTOBYE BJIACHI BMIHHA. TakoxX y
CTYIEHTIB (OPMYETHCS MOTHUB JO TOJOJIAaHHA BJIACHOI EKCIIEPUMEHTAIbHOI
HEYMUIOCTI, HaMaraHHsd JOCATTH PIBHSA BHKJIaJadya y C(OPMOBAHOCTI BMiHb
MPOBOJIUTH XIMIYHUNA €KCIIEPUMEHT, CTBOPIOETHCS MOTpeOa OBOJIOITA BMIHHSIMHU
MIPOBOJIUTH TaKi K SICKPaBl XIMIUHI PEaKIIii.

BuxopuctanHs Takoro eKCHEpUMEHTY 3HAa4yHO PO3BHHYJIO 1 3HAHHEBY
CKIaZoBy  (opMyBaHHA  BMIHb  MPOBEJACHHS  HABYAIBHOTO  XIMIYHOTO
eKCIIEPUMEHTY. AJIKE CTY/ICHT, CIIOCTEpIralouu 3a JAisiMU BUKJIa1a4da, CIIPUHMAIOIH
MOSICHEHHSI HUM HOBOT'O Martepiajy, 3Ha4HO PO3IIMPIOBAB BJIACHI XIMIUHI 3HAHHS,
HaOyBaB €JIEMEHTAPHUX 3HAHb OpraHizaiii XIMIYHOTO EKCIIEPUMEHTY SIK
HaykoBoro. Pa3oM i3 TuM, CTyneHTH 3700yBaJidi 3HAHHS TPO €JIeMEHTapHe
BKJIFOUCHHS €KCIIEPUMEHTY B HABYAIIbHY J1SUTHHICTb.

JlisnbHiCHA CcKjIazoBa 30aradyBajiacsi JOCBIJIOM CIIOCTEPEKEHHS  3a
BMIHHSIMH BHUKJIaJaya OpraHi30ByBaTH, BUKOHYBAaTH Ta IOSICHIOBATH XIMIYHUUN
eKCIIEPUMEHT.

BinOyBanocsi moeaHaHHS  peajbHOTO  XIMIYHOTO — €KCHEPUMEHTY 13
MyJIbTUMEIIMHUM, SKAWA TaKOX BHUKOHYE TOKJIAJEHI Ha BUKJIAJAlbKUN
eKCIepuMeHT (QYHKIIIT, aje Ja€ MOXKJIUBICTh BUKOPUCTATH €KCIIEPUMEHTH, KOTPI1 €

CKIaJHUMU, HC6€3H€‘IHI/IMI/I, AJOBIOTpUBAJINMMU.
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EKCIIEPUMEHTY,

OOrOBOPEHHS HOT0 MPOXOKEHHS Ta aHali3 OTPUMAHUX pPE3yJbTaTiB BUCTYIIAE

nepeayMoBoio popMyBaHHS BIAMOBIAHUX YMiHb (Ta0. 2.9).

Tabnuys 2.9

YMiHHA, AKi POPMYIOTHCS il Yac MPOBeIeHHS BUKJIAAAIBKOI0

eKCIIepUMEHTY
3aranpHi (iHTENnekTyanbHi) | ExcrnepumeHTanpHi MeTtonnyHi
dopmyBaTu Mery | BukopucroBysatu BusHauatu piBeHb 3HaHb 1
MIPOBEJICHHSI €KCIIEPUMEHTY | TOCYJl, O0OJIaHAHHS, | BMIHb Y4YHIB, HEOOXIJIHUX
pPEaKTUBU JUTSI BAQJIOTO CIIPUIHSTTS
BucyBaru rinoresy, ska | BukonyBaTu ocHOBHI | MOoTHBYBaTH  y4HIB IO
JICKUTh B OCHOBI | omeparlii B XiMIYHOMY | BAKOPUCTAHHS ~ XIMIYHOTO
EKCIIEPUMEHTY €KCIIEpUMEHTI EKCIIEPUMEHTY
Buznauatn yMOBH, | [loTpumyBaTucs Oprani3zoByBaTu BJIACHY
HEOOXIJH1 JUIsl TIEPEBIPKHU | TpaBUII TEXHIKU | poOOTY 3a
TIMOTE3W Ta JOCSATHEHHA | O€3MeKu  MiJl  4ac | JEMOHCTPalIfHUM CTOJIOM
II0CTaBJICHOI METH | IPOBEICHHS
EKCIIEPUMEHTY E€KCIIEPUMEHTY
OpranizoByBaTu JloTpumyBatucs JemoHCcTpyBaTH
CIIOCTEPEKEHHS HOPSIAKY Ha | EKCIEPUMEHT 3
pobodyomMy cToJI ypaxyBaHHSAM
€PrOHOMIYHHMX BUMOT
BcranosntoBatu JloTpumyBatucs AHanizyBaTu Ta
MPUYUHHO-HACIIIKOB1 YUCTOTH  XIMIYHOTO | IHTEPIPETYBATU PE3YJIbTaTH
3B’S3KH nocyay Ta poOOYOro | eKCIIepUMEHTY

MICIII

AmnamizyBatu  pesyiabTatu | CKiagatu miad | dopmynroBaTH BUCHOBOK 3a

EKCIIEPUMEHTY MIPOBEICHHS pe3yabTatamu
E€KCIIEPUMEHTY EKCIIEPUMEHTY

PoOuty BUCHOBKH CaMocCTiHiHO 3M1CHIOBAaTH
BUKOHYBAaTH CaMOKOHTPOJIb (AOCSITHEHHS
E€KCIIEPUMEHT pe3yJbTaTiB HaBYaHHS

Yyepe3 eKCIEePUMEHT)

Takum yuHOM, BCi OJIOKM BMIHb MPOBEICHHS HABYAJIBHOTO XIMIYHOTO

eKCIIEPUMEHTY 3a3HaBaji CTUMYJIOBAaHHS Ta mepeOyBajM Ha eTari MOTHBAIii i

OpIEHTYBaHHS.

Onuc 1 miAroToBKa OO0 MPOBEACHHS MOMIOHMX EKCIEPUMEHTIB IMOJAaHI B

mitepatypt (A. . Bonaupes

[47],

B. C. l'aninkep

[85], C.O0.3omic [150],
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M. O. IanoBa [151], @.II ITmarono [211], H.O. Cy66orina [262],
M. B. Tos6in [273], I'. ®oym3 [289], A. B. Ilinropuuii, T. M. Hazaposa [292]),
OJIHaK BUKOPUCTOBYIOTh iX Jy>K€ pPIIKO, MO30aBJSIOYM CTYACHTIB OCHOBHOTO
MOTHBAIIMHOTO 3ac00y (opMyBaHHsS BMiHb MPOBEACHHS HABYAIHLHOTO XIMIYHOTO
EKCIIEPUMEHTY.

Oco0nuBy yBary NpuauIsiEMO MPOBEIACHHIO €KCIEPUMEHTIB BUKJIaaueM Ha
MOYATKOBUX JIAOOPATOPHUX pOOOTAaX 13 METOAWMYHMX JUCHUILUIIH, aKe ISl
MOBHOIIIHHOTO (OpMYyBaHHSI BMIHb TPOBEJCHHS IIKUIBHOTO HABYaJbHOTO
XIMIYHOTO E€KCIIEpMMEHTY Ha €Talll OpIEHTYBaHHS HEOOX1JHE HaJaHHS IOBHOI,
1HBap1aHTHOI OCHOBM BUKOHAHHSI BIAMOBIAHUX [, a 16 MOXJIUBE TIUILKU TPU
CIIOCTEPEKEHHI 3a BHUKOHAHHSM JEMOHCTpallii BHKJIajadeM, 00 1HII pKeperna
TaKOi JISJIbHOCTI MPAKTUYHO BIJICYTHI.

BuxopucroByBatu e(eKTHI €KCIEpUMEHTH MOXHA HE JUIIe 1]l Yac
MPOBEICHHS HABYAJIbHUX 3aHATh, BOHM IIIHPOKO 3aCTOCOBYIOTHCS B XOJl
MPOBEJCHHS T03aHABYAJIBHUX BHUXOBHHMX 3axO0JiB (CBATKYBaHb [HIB XIMIKa,
BUUTENs, cTyAeHTa). [le 3a0e3neuye 1HTEpaKTUBHICTh, a/K€ BUKIJIA/ladl pa3oM i3
CTyICHTaMU BUKOHYIOTh €(EeKTHi, CKJIagHI 3a TEXHIKOI IPOBEICHHS
EKCIIEpUMEHTH, (DOPMYIOUH BJIACHI BMIHHS X MPOBECHHS.

Hamu B sKocTi peanbHUX Ta MYJbTUMEAIMHUX BUKOPUCTOBYBAIUCS
HACTYMHI XIMIYHI eKciepuMeHTH (Tadi. 2.10):

Tabnuys 2.10

JleMOHCTpaliiHI BUKJIAJAIbKi eKCIIEPUMEHTH 3 HEOPTaHIiYHOI TA 3araJibHOI

Ximil
Tema PeanpHnil ekcnepuMeHT MynbTUMeNIMHUN eKCTIEPUMEHT

Peakuii Posknag amoniit nuxpomaty | Po3kian MepKypii TioliaHaty
pO3KIIay

Meranu BuTicHeHHS pTYTI MIJIIO 3abapBieHHs MOJIyM’ sl TATbHUKA

COJIIMHM METAJIIB
Po3unnHu [Tepecuuenunii po3unH B3aemonis dopmanbsaerimy 3
HATpI aneTary Cynb(hITOM Ta JUCYIbGITOM
Bonenp BuOyx rpumyuoro razy ["opiHHS BOJHIO B KUCHI
Kucenp ["opinHs 3aii3a B KUCHI ['opinHs Maruiro B KMUCHI
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IIpooosocennn mabauyi 2.10

Jlyxni metanu | ['opiHHS HaTpiro Ha ["opinns kaniro y Boji
BOJIOTOMY
GbUTBTpyBaILHOMY TIATIEP1
Cynbdatna | OOByTIIOBaHHS IyKPY Ta B3aemonis cynb(haTHOT KHCIOTH

KHCIIOTa nanepy KOHIIEHTPOBAHOKO | 3 KaJiiii IepMaHTaHaTOM Ta
CyIb(haTHOIO KUCIOTOIO IEJTIOJI03010

[amorern | B3aemopis oy 3 B3aemomis xamiit xmopary 3
ATIOMIHIEM I[YKPOM, CYJb(aTHOIO KHCIOTOIO

Cynbdyp B3aemonis cynsdyp (IV) Bzaemonis cynsdyp (IV)
OKCHJTY 13 )KMBUMHM KBITAaMHU | OKCHJY 13 T1IPOTeH CYyJIb()igom

Hitporen 3ananeHHs namnepy KaraniTnune okucHeHHs
pPO3ILIaBOM apIEHTYM amoHiaky Ha noBepxHi xpoM (1)
HITpaTy OKCHJTY

Manran 3anajieHHs CyMILIl COUPTY | 3amajieHHs MPONaHTPIONy Kalii
Ta MPOTMAHOHY KaJlii IEpMaHTaHATOM
MIEPMEHTaHATOM

Sk mokazanu Hami AOCHIDKEHHS 1HAMBIAyali3amio (GopMyBaHHS BMIHb
MPOBEJCHHS  HABYAJIBHOTO  XIMIYHOTO  ©KCIEPUMEHTY, HaOyTTs  JOCBIIy
CIIOCTEPEXKEHHS 32 MO0 MPOBEJICHHSM, CKIIaJJaHHsI OPIEHTYBaJIbHOI OCHOBU BMiHb
3abe3reuye BUKOPUCTAHHS @ipmyanvHoi Xximiunoi nabdopamopii. BoHa sBise
co00I0 CHUCTEMY MYJIBTHUMEAIMHUX EKCHEPUMEHTIB, SIKi BIATBOPIOIOTH IIKUIbHI
JEMOHCTpALIHI XIMIYHI €KCHEpPUMEHTH BIANOBIAHO 0 MpOrpamMu 3 XiMii i
3arajbHOOCBITHHOTO HABYAJILHOTO 3aKJIaly.

BipryansHa XiMiuHa J1a00opaTopisi BUKOPUCTOBYEThCA CTYAEHTaMH TMiJ 4ac
MIATOTOBKH 70 Ja00paTOpHUX 3aHiATh 13 (OopMyBaHHS BMiHb MPOBEACHHS
HABYAJBHOTO XIMIYHOTO ekcnepumeHnty [25; 29; 60-61; 134-136] moxi6HO 10
BUKOPHUCTaHHA YUYHIMU Niepes ypokoM ximii [ 194; 259; 265; 336; 337].

[To-mepire, MATOTOBKA CTYACHTIB J0 3aHATTS, MPUCBIYCHOTO OBOJIOIHHIO
BMIHHSMH TPOBOAUTH JEMOHCTpALlIMHUN XIMIYHMM EKCIEepUMEHT, mependadae
000B’SI3KOBUM MEPETJIs]] BIAMOBITHUX BiACOPOJIUKIB, Ha SKMX 30JIM3bKa MOKa3aHa
XIMIYHa peakilis, ska BinOyBaeTbcs. lle 3a0esneuye CTYyAECHTIB MOXKIUBICTIO
no0auYnuTH OCOOIMBOCTI MPOBEAECHHS €KCIIEPUMEHTY, BU3HAUYUTH peaJIbHUN Yac, 3a
KWW MOXHA WOTO BHKOHATH, MOCIIJOBHICTh OMEpAIliil 1 A1l mia 4ac BUKOHAHHS,

BUMOTH JI0 IGMOHCTpAIllii Ha SIK1 CJIiJ] 3BEpHYTU yBary, rpaBujia TEXHIKA OE3MEKH,
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SAKUX CHiJ JTOTpuMyBaTHCs. ToOTO «BipTyalbHa XiMiuHA JIabopaTopis» BHUCTYyMae
BIpTYaJbHUM MPAKTUKyMOM 13 BUKOHAHHS IIKUIBHUX XIMIYHHUX EKCIIEPUMEHTIB.
CryeHTH aKTyali3yloThb BJIACHI 3HAHHS 1 BMIHHA [POBOJUTU XIMIYHHM
eKCIIEPUMEHT Ta MPUXOATh HA 3aHATTA MIATOTOBICHUMH 10 1OT0 BUKOHAHHSI.

Tak, Hampukiaa, Yy TMPOIECI OBOJOMIHHSA METOJAMKOI TPOBEIACHHS
JIEMOHCTpAIIHUX €KCTIEPUMEHTIB 13 TeMH «XiIMIuHI peakiii» (9 kiac) (HaBuaibHa
nuciuiuiina «MeToirMKa HaBUYaHHS XiMii») CTyIeHTH Ha0yBalOTh YMIHb TPOBOAUTH
EKCIIEPUMEHTH, K1 UTIOCTPYIOTh YUHSIM O3HAKH Kiacu(ikallii XIMIYHUX PeaKilii 3a
KUIBKICTIO BHUXIJTHUX PEYOBMH Ta MPOAYKTIB peakiii (po3Kiaay, CIOIYYEHHS,
3aMillleHHs, OO0MiHy). VY  sKOCTI peakiii pO3KJIaay BHKOPUCTOBYETHCS
JEMOHCTPALIMHUN eKCIEpUMEHT «TepMiuHuil po3kian kynpym (II) rigpoxcumy».
[TlinzroToBKa 10 TPOBEACHHS TAaKOTO  JEMOHCTPAIIMHOTO  EKCIIEPUMEHTY
pPO3MOYMHAETHCS 13  IHAMBIAYalbHOTO TMEperyiany BineodparMeHTa, SKdAN
BifoOpakae Horo mposeneHHs. Ilin yac meperyisny CTYIEHTH 3aHOTOBYIOTH Y
71a00paTOpPHOMY 30IINTI OCHOBHI XapaKTEPUCTUKHU TaKOTO EKCIIEPUMEHTY: METY
MPOBENCHHS (OCKUIBKH 3PO3YMUIO HA SKUX aCMEKTaX eKCIEPUMEHTY 30CepeKeHa
yBara, 110 caMe CJiiJi NPOJEMOHCTPYBaTH); BU3HAYAIOTh CIOCIO OTpUMaHHS Ta
KUIBKICTh BHUXITHUX PEYOBUH, IO HEOOXiJHI; (I3WMYHI BIACTUBOCTI BHXIJIHOI
pedoBuHu (kynpym (II) rigpokcua — apariMcTuil  ocaa HACHYEHOIo OJIAKUTHOTO
KOJIbOpY); 00’€M pEeYOBUHU B MpOOIpI, SKa MiIJAETHCA HArpiBaHHIO (HE OLIbIIe
1/3 4dacTWHU); OCHOBHI MpaBHWJIa TEXHIKH OE3MEKH, SKUX CIIJl TOTPUMYBATHUCS
(mporpiBaTH BCIO MPOOIPKY, HE HAIMPABIATH il B CTOPOHY JIIOJEH, CTPYLIyBaTH Ta
NepeMillyBaT pPEYOBUHY MiJ Yac HarpiBaHHs); peaJbHUM Yac MpOTpiBaHHS
BUXIJTHOT PEYOBHHH 10 OJepKaHHS Mpoaykry peakiii (20-30 cexkynn); ¢izuuHi
O3HaKU OJIEPKAaHOTO B XOJ1 peakiii MpoAykTy (ocaa 4dopHOro koawopy). Ilicis
TaKol MIATOTOBKM CTYIEHTH peajbHO O3HAaWOMIIEHI 3 YMOBaMU Ta O3HaKaMu
MPOXOJKEHHS XIMIYHOT peakilii, Kl M CliJ MPOBECTH B XOJi J1ab0OpaTopHOTO
3aHATTS; BOHM 3HAYHO BIEBHEHINI Yy BJIACHUX 3HAHHSIX Ta MAisX; IM HAOYHO
HaBECHI OCHOBHI €Tamy MPOBEAEHHS €KCIEPUMEHTY, Ha AKi CIiJ] 3BEPHYTH yBary

M1 Yac HOTo MPOBEECHHS; 3p03yMLIIO, CKUJIBKY Yacy TPUBAE XiMIUHA peaKIlis Ta siKi
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OPOAYKTH PpEaKIil CaiA OYiKyBaTH B peE3ylbTaTi (3p0O3yMio, KOJIM MOKHA
NPUITMHUATY HarpiBaHHs, 00 peakiiis Bke BigOyracs).

BukopucraBim A Oonyucy TEXHIKM BUKOHAHHS €KCIEPUMEHTY BIPTYyaJbHY
XiMIYHY 1a00paTopito, CTYJACHTH TOTOBI BUKOHYBAaTH HWOTO 3 pEalTbHUM IOCYJIOM,
peakThBaMu ¥ 00JIaJIHAHHAM Ha JIa0OPATOPHUX 3aHATTSIX.

Taka miAroroBka € axkTyaldbHOIO W y (GOpMyBaHHI BMIHb BHUKOHYBAaTH
XiMiuyHUH excriepuMeHT («TexHika MKITFHOTO XIMIYHOTO eKCIepuMeHTy», 11 Kype
HaBYaHHA) 1 y (QopMyBaHHI BMiHb HOro mosicHioBatH («MeTonuka HaBYaHHS
ximiin, III - IV kypc HaBuanHs).

OxpiM TOrO, BIpTyaJbHy XIMIYHY JJAOOPATOPII0 BUKOPHUCTOBYEMO B SIKOCTI
TPEHYBaJbHUX BIpaB 13 KOMEHTYBaHHS, TaK 3BaHUX «HIMHUX pdociiaiBy. [lis
BUPOOJICHHSI BMIHHS KOMEHTYBATH JIEMOHCTPALIIO CTYAEHT 1] Yac MiATOTOBKH JI0
3aHATTA BAOMa (0€3 BUKOHAHHS HATYpPHOIO E€KCIIEPUMEHTY), abo 1 Ha caMoMy
3aHATTI B ayAMTOpii (32 YMOBH BIJCYTHOCTI PEAKTUBIB Ta 4Yacy), TPEHYETHCS
MOSICHIOBATH XIMIYHUNA €KCIIEPUMEHT.

Tax,  Hampuknaa,  CTyJeHTaM  TMPOINOHYETbCA  IMPOKOMEHTYBAaTH
JeMoHcTpalito «B3aemomis riinepody 3 HaTtpiem» (9 kiac), sika MPOBOAUTHCS B
TeMi « HaliBasxITuBiIIIl OpraHiyH1 CIIOTYKWY.

BineodparmenT BigoOpakae, 1m0 B JAEMOHCTpaIliiHy MpoOiIpKy HAJIMBAIOThH
4-5 WM Tiinepoisly, MOTIM 13 TUISIIIKK JICTalOTh HEBEJIUKHUH, PO3MIPOM SK
TOPOIIIMHA, MIMATOYOK HATPIt0, MACYIIYIOTh (PUIBTPYBaILHUM MANepoM (OCKUIBKU
HaTpiil 30epiraerbcst MiJ IApOM racy) Ta BKHAAIOTh y TPOOIpKY, MICIS YOro
npoOipky HarpiBatoTb. Uepe3 10-20 cexkyHn OYiKyBaHHS B HpPOOIpII MPOCKAKYe
ICKpa, HarpiBaHHsS TPUIUHSAIOTH, 1 Jalll peakilis BIAOYBA€ThCS CaMOBUIBHO, 13
BUIUICHHAM BOJHIO Ta WOro cmajaxyBaHHSAM. KOMEHTyBaHHS  TakKOTO
eKCIIEPUMEHTY aKTyali3ye 3HaHHS CTYJIEHTIB NpO XIMI3M TMpolecy, SKHil
BiI0YBa€eThCs B Mpo0ipii, Ta (GOpMy€e BIAUYTTS Yacy MPOXOIKEHHS KOXKHOTO eTaIy
xiMiuHOi peakiii. Ile € Haa3BUYalHO Ba)KJIMBUM, OCKUIBKM 0Oarato CTYJICHTIB,
MalO4Yu HEJOCTaTHIM eKCIepUMEHTaIbHHUM JOCBIJ Ta piBeHb CHOPMOBAHUX BMiHb

BUKOHYBATU XIMIYHUNA €KCIIEPUMEHT, HE PO3YMIIOTh MPOLIECH, SIK1 BIIOYBAIOTHCS B
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npo0ipiii, MPOCTO BBAXKAIOTh EKCIIEPUMEHT HEBIAJIMM, HaBiThb HE CIPOOYBABIIU
HiAIrPITH peakiiiHy cyMmiin ado HarpiBaro4H ii HeJOCTaTHIH Jac.

Mu BHUKOPUCTOBYEMO BIIpaBU Ha KOMEHTYBAHHSI €KCIIEPUMEHTIB, 3 OIJIALY
Ha peaizalliio pi3HUX MiIX0AIB Yy popMyBaHHI BMiHb IPOBOJUTH MIKUIBHI XIMIUHI
EKCIIEPUMEHTU.  3aMiHa  pEaJlbHOrO  BHUKOHAaHHSA  TaKUX  JIEMOHCTpauii
KOMEHTYBaHHSM MYJIbTUMEIINHUX, SKI JIEMOHCTPYIOTbCSI Ha €KpaHl dYepes
MYJIbTUMEAINHUN TPOEKTOP, MPU3BOIUTH 0 CTBOPEHHS yMOB ISl (hOpMyBaHHS
BMIHb KOMEHTYBAaTH EKCHEPHUMEHT, BUKOPHUCTOBYIOUM IPH LOMY PI3HOMAaHITHI
NIIXO0IU: UTIOCTPAaTUBHUM, TPOOIEMHUI, ICTOPUYHMM Ta 1H. MOXIIUBICTh 3yIUHATH
BimeopparMeHT  3ale3meuye  BUIPABICHHS, JOMOBHEHHS, BUKOPUCTAHHS
BiJieo()parMeHTy YaCTUHAMHU.

Tak, Hampukma;, IEMOHCTpAIUIO JOBEJACHHS 3aKOHY 30€peKEHHS Macu
PEYOBUH 1] Yac XIMIYHUX peakuii (7 Ki1ac) MO)KHA MPOBECTU 3 BUKOPUCTAHHAM
€JIEMEHTIB:

- 1UJIIOCTPAaTUBHOCTI, BUKOPUCTABIIM TocyAuHY JlaHmombra Ta pO3YMHU
KyIpyM cyibdaTy Ta HaTpid T1IAPOKCUY;

- poOJEMHOCTI, 3BayKyIOUM PEUYOBUHHU, SIK1 3TOPSIOTH (CBIUKa, MAIip);

- ICTOPUYHOTO TMiJX0Ay — TpoBecTH ekcnepuMeHT A. JlaByaspe 3
MeTangamu (Mijb, 3amasiHa B peTOPTi) 1 IOBECTH JI€BICTh 3aKOHY NIJISTXOM, SIKUM BiH
OyB BiakpuTHii [173].

Oco0nmBoro 3Ha4yeHHs Ha0yBalOTh BIPAaBU Ha KOMEHTYBAHHS IiJ] 4ac
dbopMyBaHHS BMiHb TOSICHIOBATH HaBUAJbHUM XIMIYHUN EKCIIEpUMEHT. Matrouu
chopMoBaHi BMIHHS HOro BHUKOHYBAaTH (HaBuajibHa JucuuiUiiHa «TexHika
MIKIJTBHOTO ~ XIMIYHOTO  €KCIIEPUMEHTY»), CTYIeHTH  (HOpMYyIOTh  BMIHHS
KOMEHTYBAaTH WIKUIbHI JE€MOHCTpAlii 13 JOTPUMAHHSM ONTUMAJIBHOIO TEMITY
(BimeodparMeHT  BIATBOPIOE  EKCIIEPUMEHT Yy IMEBHOMY  XPOHOMETpaxi),
BHU3HAYAIOTh OCHOBHI €Tany MPOBEICHHS, O3HAKHU PEakilii, Ha SKi CIIiJ] 3BEpHYTH
yBary Ipu NOSICHEHHI, KpUTUYHO aHAJI3YIOTh BJIACHE MOSCHEHHS, HAaBYAlOThCA HE
NepeoO0TsHKYBATH EKCIIEPUMEHT 1H(OpPMAITIETO, 0 eKOHOMHUTH Yac Ha YPOIIi Ta He

B1JIBOJIIKA€ YUHIB BiJl CIIOCTEPEIKCHHS.



113

VYpaxoByrouu, 110 HaBYaHHS CTYACHTIB — MalOyTHIX Yy4YUTENIB XiMii €
3aTpaTHUM, 1 TOMY HE 3aBXIM JOCTaTHIM, 00 MarepiadbHa 0a3za OUIBIIOCTI
NeJaroriyHuX HaBYAJIBHUX 3aKjafiB Oa)ae Kpamjoro, 3HA4YEHHsS BIpPaB Ha
KOMCHTYBAaHHS  HEOI[IHMME, OO0 KOMEHTYBaTH eKCIEPHUMEHT, KOJU BIH
MIPOEKTYETHCA HA €KPaH, MOXKHA BEIUKY KUJIBKICTh pa3iB, a pealbHO BUKOHATH MOTO
3 MOSICHEHHSAM MOYJIMBO TUTbKHM OJIUH pa3.

[To-TpeTe, BipTyanbHa XiMiuHa JJa00OpATOPIs Ja€ MOMKIMBICTh KOHTPOJIIOBATH
MPaBUWIBHICTE (OPMYBaHHA BMIHb CTYJACHTIB MPOBOJUTH HABYAIBHUN XIMIYHUN
eKCIIEPUMEHT Ta OI[IHIOBATH iX.

{1 MeTi MmANOpsAKOBYETbCS BHUKOPUCTAHHS B MPAKTUI[l HaBYaHHS
BIPTyaJIbHUX KOHTPOJIbHMX pOOIT, SIKI TOJSATalOTh B aHali3l Ta BUIIPABJICHHI
NOMWIOK Yy CIELIalbHO BIA3HATUX «XUOHUX» BigeodparMeHTax. TakuM 4YUMHOM,
KOHTPOJIIOETHCSA HE JIMILE PENpPOJYKTHBHE MOSICHEHHS AEMOHCTpallii, a ¥ yMIHHS
CTYACHTIB iX aHali3yBaTW Ta TMPaBUJIbHO TMIOSICHIOBATH, BHUKOHYBaTH Ta
OpraHi3OBYBaTH.

[IpuknamoM Takoro «xUOHOTrO» E€KCIIEpUMEHTY Moke OyTH IOKa3
Bileo()parMeHTa, SIKUWA BIATBOPIOE CHAIIOBAaHHSA CIPKM B KHUCHI M JOBEACHHS
KHCIIOTHOTO Xapaktepy yrBopeHoro okcuay (10 kmac). BigeodparmeHnt imtoctpye
EKCIIEPUMEHT, SIKUW MOYUHAETHCS 13 IEMOHCTPYBAHHS CIPKH (B IJISIII) T4 KUCHIO
(B k0i01), cipka HAOMpAEThCA B JIOKKY MJI CHAIIOBAHHS, 3aMalIIOEThCS HaA
MaJbHUKOM, BHOCUTBLCS B KOJIOY 3 KMCHEM, MICTSl 3TOPSIHHS B KOJIOY HAJTMBAETHCS
Boga 1 jonaerbca (eHondranein. CTyaeHTaM NpONOHYETbCS MEPEryIIHYTH
BifleoparMeHT, mpoaHaIi3yBaTH HOTO Ta BU3HAYUTH TOMIJIKH, STKUX TIPUITYCTHBCS
eKCIIEPUMEHTATOP.

AHanizyrouu Biieo(parMeHT, CTyACHTH BiA3HAYAIOTh:

v’ (i3u4HI BIACTHBOCTI CIPKM Y4HI MOXYTh OIMCATH, OCKIJIbKM 0adaTh
pPEUYOBHMHY B IUIAIIII, a MEPEKOHATHUCS B HASBHOCTI B KOJO1 KHCHIO BOHH HE
MOXYTh, OCKIJIbKM He OadaTh, SKMH came ra3 HaOpanuii y konOy. Kucenn
noTpiOHO HAOUPATH 3 TA30METPa B XOJ1 €KCIIEPUMEHTY, MOSCHIOIOUN YUYHSIM, STKUN

ra3 HaOpaHo, 11100 O0yJI0 3p03yMLIO0, sIKa peYOBUHA 3HAXOAUTHCS B KOJIOI;
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v/ KOJIM 3arajieHa Cipka BHOCHUTHCS B KMCEHb, KOJI0a 000B’I3KOBO Ma€ OyTH
3aKpuTa, OCKUTbKH cyabdyp (IV) okcup € oTpylHHOI PEYOBUHOIO 1 BUIIJICHHS HOTO
B OTOUYIOYE CEPEIOBUIIE € MIKIUIMBUM 1 HEIPUIycTUMUM. Lle ocHOBHE mpaBumIiio
TEXHIKM O€3MeKH, SKOro CIiJ JOTPUMYBATHCS I Yac TMPOBEACHHS AaHOl
JIEMOHCTpaIlii,

v (eHondTanein € IHIAKATOPOM Ha JIy)KHE CEPEIOBHINE, TOMY HOrO
BUKOPHCTAHHA € HEOOTPYHTOBAaHUM, OCKUIBKA BIH Yy KHUCJIOMY CEpEIOBHII
3aJUIIATBCA 0€30apBHUM, 1 IEPEKOHIIMBO JIOBECTH KUCIOTHUM XapakTep Ccylabyp
(IV) okcuay 3 Woro nomomorow Oyae HeMoxiauBO. HeoOXiHO BUKOpHUCTATH
HEUTpaIbHUI JJAKMYC 200 METHIIOPAHIK.

[Ticnst aHamizy CTYAEHTH CIUTBHO 3 BUKJIAgadeM 3A1HCHIOIOTh OOTOBOPEHHS
BU3HAUEHUX TOMUJIOK. MM TPaKTHKyeEMO pOOOTY 3 BH3HAYECHHA TOMHUJIOK B
1HUBITyaJIbHIN a00 rpynoBii opmMax, KOJIU CTYACHTH MICIS MIPOBEACHHS aHAJI3y
NOJIal0Th BUKJIaJauy MUCbMOBMU 3BIT 13 3a3HAUEHHSAM MOMMIIOK Ta MOSCHEHHSIM
MIPUYHH iX TPUITYIICHHS.

VY aockoHalIeHHST BMiHb TPOBEIEHHSA IIKUIBHUX XIMIYHMX EKCIIEPUMEHTIB
MPOMOHYEMO 3IIMCHIOBAaTH uepe3 ioro yHigikamito. Tak aias crnalleHHs CipKu
(Byrnerto, dhocdopy, 3aiza) B KUCHI MOYKHA BUKOPUCTATH HE MPOCTY JIOKKY IS
CHAJIOBAaHHS PEYOBUH, a4 BMOHTYBATH il B KOPOK, IO JacTh MOIIUBICTh
JOTPUMATUCA TPABUJ TEXHIKM O€3MeKH Ta 30UIbIIWTA HAOYHICTh 1 MPOCTOTY
BUKOHAHHS EKCIepUMEHTY. TakoX I JOJaBaHHS PIAWMH y KOJOy TICTs
CTHIAJIFOBAHHSI PEYOBHMH MOYKHA BMOHTYBATH B KOPOK KpamesibHY JiHKY, 1110 3HAYHO
NOJIETIINTh TMPOBEJAEHHS, aJKe He NOoTpiOHO Oyne BIAKpUBATH KOJIOYy ISt
JI0JIaBaHHS 1HANKATOPIB Ta PIIUHU.

Oco0mmBO e(eKTUBHUM BHUKOPUCTAaHHS BIpTyalbHOI JabopaTopii crae y
dbopMyBaHHI BMIHb JOTPUMYBAaTHUCA TMPABUJI TOBODKEHHS 13 XIMIYHUMH
peaKTHBaAMHU Ta 00JIaTHAHHAM MIKIJIBHOTO XIMIYHOTO KaOlHeTy.
Bigeodgparmentamu, siki 300pakyr0Th BUKOHAHHSI OCHOBHUX OIlepalliil MKIJIbHOTO
XIMIYHOTO EKCIIEPUMEHTY 3 HAWTUIIOBIIIMMH MOPYUICHHSIMHU HpPaBHJI POOOTH B

naboparopii Taki: mij 4ac HarpiBaHHs MpoOipKa HE MPOrpiBA€THCS IMOBHICTIO, a
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HArpiBaeThCsl Miclle, J€ PO3MillleHAa PEYOBHHA; MPOOIPKOTPUMAyU 3aTUCKAETHCS
mocepenHi TPOOIpKK; B CTYIINl PEYOBHHA HE PO3THPAETHCSA, a PO30MBAETHCA
TOBKAQYMKOM; B TPOOIPKY i1 HarpiBaHHS HAJWBAEThCSA PIAMHM OLIbIIe 3a
NOJIOBUHY 1i 00’€My; Majaroda CHUPTIBKAa 3aJMyXYe€TbCA, a HE 3aKpUBAETHCS
KpHUIIKOIO ¥ 1H. CTyneHTaM NPONOHY€ETHCS NMEPETIIHYTH Takl BieodparMeHTH Ta
BU3HAYUTH MIOMUJIKH, IKUX IPUITYCTUBCS €KCIIEPUMEHTATOP.

[HIIMM crmoco6OM BHUKOPUCTAaHHS BIPTyalnbHOI XiMiuHOI J1abopaTopii JIs
KOHTPOJI0O  piBHA  C(OPMOBAHOCTI  BMIHb  CTYACHTIB  00MpaTtu  Crocio
JIEMOHCTPYBaHHsI € BIIpaBU Ha BUOIP, KOJM CTYJEHTaM IPOMNOHYEThCS IEKUIbKa
B1J1IeO()parMeHTiB, 13 AKUX CIiJ 00paTy NpaBUIBHUN 1 MOTUBOBAHO MOSICHUTH CBIA
BHOIp.

Tak Mu mnpomonyemo, mig yac BuBYeHHs Temu «Kucens» (7 kiac)
BUKOPHUCTATH JICKIJIbKa BiJle0parMeHTIB JJisi BUBUCHHS (DI3UYHUX BIACTUBOCTEH
KHCHIO:

nepumi BiicoPparMeHT: Ha Tepe3ax 3PIBHOBAXKEHI JIBI OJIHAKOBI KOJIOH,

TIJTBKH OJIHA 3aKpiMJIeHa IOTOPU JTHOM, 1HIIA CTOITh Ha Iainbii. [1ig ropio xondwu,
sKa T1JIBIIIIEHa JOTOPU THOM, IT1JIBOJIUTHCS Ta30B1/IBiHA TPYOKa;

IpYTUil BieopparMeHT: Ha Tepe3ax 3pPIBHOBAXEHI /Bl OJTHAKOBI KOJIOH, SIKi

CTOSITh Ha Iajbkax. B omHy K00y mijBeeHa Ta30BiABIIHA TPYOKa.

Y xoml JeMOHCTpyBaHHsS BiieO()parMeHTIB CTaBUTHCA  3alUTAHHS
«Busnaure, B skOMy BifieodparMeHTi 30Mpat0Th KUCEHb, 4 B IKOMY BOJICHB ?»

[Ticns aHamizy BiAEO(PPArMEHTIB CTYACHTH, MOPIBHSBIIM MAacH KHUCHIO,
BOJIHIO 1 TIOBITPS, MPUXOJATh A0 BHUCHOBKY, [0 KHCEHb BAXKYMUM 3a TMOBITPS, a
BOJICHb — JICTIIHNI, TOMY HOTO MOXHA 30MpaTH BUTICHEHHSM IOBITPS TUTBKH TakK,
SK MIPOMOHYETHCS B MEPLIOMY Bi€OPPArMeHTI, OCKUIbKM B 1HIIIOMY BHITQJIKy BiH
Oyne «BTIKaTw» 3 KoOJIOM 1 310paTu HOTO HE BIACTHCA, a KHCEHb 30MPAIOTh y
JIpyromy BizieoparMeHTi, OCKUIbKH B 1HIIOMY BUIIAJKY BIH «BUTIKATUME).

JUis  MmiATBEPAKEHHS MPaBUIBHOCTI BHCHOBKY IPOJOBXKYIOTH IIOKa3
BileopparmMeHTiB. Y mepmioMy BineodparMeHTI MmiJl Yac BHECEHHS B KOJOy

TJI1F0YO0I CKIMKHU B11I0YBA€ThCS BUOYX (XJIOMOK), 110 CBIAYUTH PO HASIBHICTH BOJAHIO
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B KouOl. Y gapyromy BigeopparMeHTI Tiil04a CKiMKa B KOJO1 chanaxye, IO
CBITYUTH TIPO HASIBHICTH KUCHIO.

TakuM YMHOM, CTYAEHTH HE MIPOCTO YCBIIOMIIOIOTH, IO KUCEHb BaXKUUH 3a
MOBITPS, a BOJIEHb JIETIINH, BOHM TMEPEKOHYIOTHCS B I[bOMY Ha TMPUKIAMII
€KCIEPUMEHTY, [0 Ma€ 3HAYHO OUIBIIMN BIJIUB Ha (POPMYBAHHS MUCIICHHS
MaiOyTHBOTO BUMTEIIS.

OkpiM 1BOTrO, CTYJIEHTH CcaMi HANOBHIOIOTh BIPTyalbHY XIMIUHY
nabopaTopito BieopparMeHTaMu, aJKe 1HIUBIIyalbHa poOOTa CTyAeHTa B KypcCl
BUBYEHHS METOJIMKM HaBYaHHS XiMIi nepeadadae MIArTOTOBKY Ta (DUIbMYBAHHS
OJTHOTO 3 WIKIJIBHUX JE€MOHCTPALIIMHUX EKCHEPUMEHTIB 13 BUYYYBaHOI TEMH,
IPOBEJCHHS SIKOTO HOCUTh JTOCIITHUIBKUAN XapaKTep.

VY mporneci mpoXopKEHHs JIA0OPaTOPHOI MPAKTUKU 3 METOJWKH HaBYaHHS
XiMii CTYJEHTH MPE3CHTYIOTh CTBOPEHI BIACOPpPArMeHTH, 1 KOXKEH aBTOp ca,
HAKOIMYMBILIY B)KE€ NEBHUN €KCTIEPUMEHTAIILHUIN JOCB1JI, BU3HAYAE HEMOMIKU SKUX
MPUIYCTUBCS (CAMOKOHTPOJIb), Ta O(POPMITIOE 3BIT.

Takum uywmHOM, BipTyasibHa XiMiuHa JabopaTopis BHCTyIae 3acobooM
dbopMyBaHHS BMiHb TPOBEJCHHS HABYAJIBLHOI'O XIMIYHOTO €KCTIEPUMEHTY, OCKLIIbKU
CUCTEMAaTHU3y€ Ta y3araJbHIOE BMIHHS CTYACHTIB HOTrO BHUKOHYBaTH (3HaHHEBA
CKJIa7i0Ba), (GhopMye BMiHHS MOSICHIOBATH Ta aHATI3yBaTH (JIsUTbHICHA CKJIA/10BA).

Hactynmaum  MerogoM  QopMyBaHHA BMiIHb TNPOBOJWUTH  IIKUIBHHUM
HaBYAJIbHUN XIMIYHUNA EKCIIEPUMEHT BUCTYIAE CKJIaJaHHS OMOPHOTO KOHCIIEKTY
3HAHb 13 KOHKPETHUX TEM LIKUIBHOTO KYypCy XIMil Y BUTTISIAL 010K — CXeM.

Opranizanis MOIYJBHOIO MPAKTUKYMy 3 METOJUKM HaBYaHHS XiMii
nependavyae BUKOHAHHS METOJAMYHOTO aHall3y TEMHU WIKUIBHOTO Kypcey XiMii, KUl
HEMOXKJIMBO 3JIMCHUTH, HE BOJIOMIIOYM CHCTEMOIO 3HaHb 13 Hei. Lli 3HaHHA
BUCTYNAIOTh OCHOBOIO (OPMYyBaHHS BMIHHS BHUKOHYBaTH Ta IMOSICHIOBATU
HaBYAJIbHUHN XIMIYHUMA €KCTICPUMEHT.

3a HEIOCTATHBOTO PIBHS HABUEHOCTI CTYJAEHTIB HAa IOYaTKy BUBYECHHS
METOJMKA HAaBYaHHS XiMii MM TPOIMOHYEMO BUKOPHCTOBYBaTH TOTOBI OMOpPHI

KOHCHEKTH XIMIYHUX 3HaHb y BHUIJISAI OJIOK — CXeM, OCKUIbKM, HAMpPUKJIAMI, IJIs
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MIATOTOBKH 10 3aHATTS «MeTonnunuii ananiz Temu «Pozunamy (9 kiac) ctynentu
NOBHHHI TepeunTat 3a migpydHukamu st BH3 B cepennbomy Big 34 nmo 44
cTopiHOK [142-143; 164; 246; 271], a 32 yMOBH BIJICYTHOCTI IOTPIOHUX 3HAHB, IIIC
i BuBUMTM JaHui Marepias. OKpiM IIbOTO, CTYACHTH O3HAMOMIIOIOTHCS 3
BUKJIAJICHHSAM JIaHOT TeMU B miapy4yHukax st 3H3, mo Ttex csarae 15-27 cTopiHOK
[52; 225; 325]. Jlng cTyAeHTIB 13 BUCOKUM pPIBHEM HABYEHOCTI IIe HE CKJajaae
npo0JieMH, OCKUTBKA OCHOBHA METa MEPerisily MaTepialy TeMU 3a MiApyYHUKaMu
3BOJIUTHCA /IO TPUTAAyBaHHsS 3MICTY Ta cucTeMu iH(opmari. s cTyaeHTis,
3HAHHS SIKAX € HEJOCTaTHIMHU Ta HEIOCKOHAJIMMH, BEIMKHN OOCAT MaTepialy 3a
YMOBHU HEC()OPMOBAHOCTI iX CHUCTEMH, CTa€ TsarapeM. HasBHI y CTyJeHTIB 3HAHHA
pO3pi3HEHI i (pparmMeHTapHi, TOMYy OCHOBHU sl (OPMyBaHHS BMiHb IPOBEIICHHS
HABYAJBHOTO XIMIYHOTO €KCIIEPHUMEHTY BOHH HE MAarOTh. biNbIly yBary cTyaeHTH
OPUAUIAIOTE HE METOJUYHOMY aHaTi3y TeMH (BU3HAYEHHIO OCHOBHUX IMOHSTH, 5K
BUBYAIOTHCS, PO3BUBAIOTHCS 200 y3arajabHIOIOTHCS B JIaHIN TeMi, X MOCIIIOBHOCTI,
3MICTY Ta OCOOJMBOCTEH), a 3alOBHEHHIO MPOTaJMH Y BIACHUX 3HAHHSAX,
nepeunTyBaHHio Ta BUBYeHHIO 50 — 70 cTOpiHOK TEeKCTy. biiok — cxemu x JaroTh
MO>KJIMBICTh TE€BHOIO MIPOIO YPIBHATH MOXJIMBOCTI CTYJIEHTIB PI3HUX PIBHIB
nigroroBku [30; 44; 94]. CtyaeHTH 13 JOCTaTHIM PIBHEM MIiATOTOBKH ITOBTOPIOIOTH
OCHOBHI TMOHATTA Ta MPUTAAYIOTh CHCTEMY 3MICTy, MPEACTABJICHY HAOYHO.
CTyneHTd 13 HEJOCTaTHIM pIBHEM 3HaHb BUBYAIOTh OCHOBHI TMOHATTS TEMHU Ta
CUCTEMY 3MICTYy, sIKa B)K€ BHOyJyBaHa Ta KOHKPETH30BaHA, MPHU IBOMY 3HAYHO
E€KOHOMJISIUM Yac Ta CUJIM, OCKUIbKK 00CST MaTepially ckiaaae npubauzno Ha 20 %
OibIIIE 3a TpOrpaMy 3arajbHOOCTBIHBOI'O HABUAJIBHOTO 3aKJiaay W maTepiai, KU
B 3H3 He BUBYA€ETHCS, BUIYUECHUH.

Takum 4YMHOM, CTyJeHTaM 3a0e3MeuyeThCSd MOXKIUBICTh CHOPMYBaTH,
CHUCTEMAaTHU3yBaTW Ta aKTyali3yBaTH OCHOBHI 3HaHHS Ta BMIHHS OJEpXKyBaTHu,
pO3Mi3HaBaTH PEUOBMHU Ta TependadaTH mepedir XiMIYHOI peakiii, i1 O3HaKw,
BUOYyBaTH IIKUIbHI €KCIIEPUMEHTH B JIOTIYHIM IMOCIiJOBHOCTI, BIJAMOBIIHO 0
3MICTY HABYaJbHOTO MaTrepiaylly. YHAOUYHEHHS XIMIYHHUX BJIACTUBOCTEN PEUOBHH,

3aKOHOMIPHOCTEH MPOXOHKEHHS XIMIYHUX peakiii, ix kimacudikaiii dopmye y
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CTYZCHTIB BMIHHS B1IOMPATH XIMI4HI €KCIEPUMEHTH AJIs IIKIJIbHUX JEMOHCTpAIIii
BIJIMIOBIIHO /IO I1iJIe HAaBYaHHS.

Tak, Hanpukiaa, XIMIYHI BJACTUBOCTI OCHOBHHMX OKCHJIIB y BUIJISA1 OJIOK —
cxeM TpencTaBieHi Ha pucyHKy 2.2. Kiacudikariss HeopraHiyHHUX pedyOBHH
nojaHa B 010K — cxemax y goaarky ([lomxatox E).

[Ipu HaOyTTI CTyA€HTaMH JOCTAaTHBOTO JOCBITY BHUKOPHUCTAHHS TaKHUX
OMOPHUX KOHCIEKTIB MU MPOMOHYEMO IM CaMOCTIHHO CKJIaJaTH BIAMOBIIHI OJIOK —
CXEMH, SIK1 JO3BOJISIOTH BU3HAUMUTH, Kl caMe XIMI4HI €KCHEPUMEHTH PO3KPHUIOThH
3MICT  MaTepially, sKI 3HaHHS HEOOX1gHlI y4yHAM 1 (opMyBaHHS
EKCIIEPUMEHTAJIbHUX BMIHb, SIKI ICHYIOTb MOJKJIMBOCTI CTBOPEHHS MPOOJIEMHUX

CUTYaIIii 1]l Yac MPOBEICHHS XIMIYHOTO €KCIIEPUMEHTY.

3. 3 amporepHuMH
OKCHIaAMH
Kzo + ZnO A d KzznOZ
FeO + Al,O3 & 4. 3 KHCI0TaMH
2. 3 KUCIIOTHUMH Fe(AlO,), Ca0 + H,S0,
OKCHUIaMH Caso, + H,0
Na;0 + 503 < MgO + 2HCI <>
Na,SO . .
BaO + on45 o Ximiuni MgCl; + H,0
Ba(PO;), g1acmueocmi 5. 3 avoropmmm
1. 3 Bojo10 pearyrorh OCHOgHUX OCHOBaMH
TLUTBKHA OKCHJIN JTY)KHHUX OKCcuoie (()l:;a;;d;i;liﬁ,ﬂzil;xn
Ta JY)KHO3EMEJIbHUX
¢ METaJiB JTy’>KHO3EMEJIbHUX METaJIiB)
Na;O + H,0 <> 2NaOH 6. 3 consamu Na,O + 2Al(OH); <
CaO + H;O « Ca(OH); (B3a€EMOJIIIOTH TUJIBKH 3 2NaAlO; + 3H,0
KHCIIUMHU COJISIMH)

KH,PO, + K50 «— K3PO,
+ H,0
2KoHPO,4 + K)O
2K3PO, + H,0

Puc. 2.2. OnopHuii KOHCHEKT 3HAaHb MPO XIMIYHI BJIACTHBOCTI OCHOBHHUX

OKCHU/IIB Y BUTJISAII OJIOK — CXEMU
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Taki OJOK-cXeMH BHUKOPHCTOBYEMO 1 JJisi TMEPEBIPKM 3HAHb CTYJCHTIB,
3aMpPONOHYBABIIIH iM 3aIlIOBHUTH MOBHICTIO a00 YaCTKOBO MOPOXKHI CXEMH, JOIATH
MPOIYIICHUH €JIEMEHT, y3araJlbHUTH JIEKUIbKa €JIeMEHTIB U 1H.

VY mporeci AOCTIIKEHHST MU JIHIUTA BUCHOBKY, 110 €(EeKTHBHO (HOpMyBaTH
BMIHHS MPOBOJUTH IIKUIBHI XIMIYHI €KCIIEPUMEHTH MO’KHA TUIBKH TOMl, KOJHU
CTYJICHTH MalOTh aKTHUBHI, CHCTEMHI, THYYKI 3HaHHSA 3 XIMIYHMX JUCIHUIUIIH Ta
BMIHHSA aHaji3yBaTH 1 cHcTeMaru3yBatu 3mict mnporpamu 3H3 cTocoBHO
BU3HAYECHHS MEPENIKY Ta JIOTTYHOI 1X MOCIIIOBHOCTI Ha YPOIIi.

Buxopuctanus dpykoseanoi ocnosu B 301HUTaX IS TaOOPATOPHUX 3aHATH 13
TEXHIKH I[IKUIBHOTO XIMIYHOTO EKCHEPUMEHTY Ta METOAUKHA HAaBYaHHA XIMIi
BUCTYIIA€ E€JEMEHTOM aJrOpUTMi3allli HAaBYaHHA ¥ OPIEHTYBAJIbHOI OCHOBOIO
(GbopMyBaHHS BMIHHS MPOBEJEHHS HABYAJIBHOTO XIMIYHOTO eKkcrepumeHTy. Lle B
MOJAJIBIIOMY 3aKJIaJ]Ja€ OCHOBM BUKOPUCTAHHS QJITOPUTMIYHUX MPUIHUCIB Mij Yac
BUKJIAJaHHsA XiMIi y 3arajlbHOOCBITHIX HaBYaJIbHMX 3akiafax [44]. Ha ocHoBi
aHaizy meroaudHoi gitepatypu [49; 145; 175; 202-203; 220] Tta 6a3yro4yuch Ha
BJIACHOMY JOCBIiJ1, CTyIeHTaM OyJIO 3aIIPOIOHOBAHO OMUCATH TEXHIKY BUKOHAHHS
HIKIJTBHOTO JEMOHCTPALIMHOTO €KCIEPUMEHTY B 30ILUTI JIJIs 1a0OPaTOPHUX 3aHATh
13 TEXHIKM MIKUTLHOTO XIMIYHOTO €KCIIEPUMEHTY, a Mi3HillIe BUKOPUCTATH HOTO K
OCHOBY CKJIQJIaHHS OPIEHTYBAJIbHOI OCHOBM BMIHHS NPOBOJUTH HOTO Mia dYac
BUBYEHHS METOJIUKHA HaBYAHHS XIMIi.

BukopucTtanHs anropuTMiz0BaHOTO HaBYaHHS s (POPMYBAaHHS JIOTIYHOTO 1
TBOPYOTO MUCJEHHS AOoKIagHO omucaHo B pobotax O. I. babdinoi — Kocenko [33]
ta H. M. IletrpoBoi [206].

YpaxoByrouu iX J0OCBiJl, MU BUKOPUCTOBYEMO aJITOPUTMI30BAHMM MIIX17 IS
3a0€3MeUeHHsI CTYAEHTIB MOXJIUBICTIO TOETATHOTO (POPMYBaHHS BMiHb ITPOBOJUTH
IIKUTBHI  XIMIYHI JIGMOHCTpAIliiiHI EKCIIEpUMEHTH, pPO3BHMBATH OCBOEHI 1ii Ta
oreparlii JOT1YHOIO MUCJIEHHS, CTBOPIOBATU IIUIICHY CHCTEMY 3HaHb OCHOBHHUX
HOT0 XapaKTepUCTHK.

Mu BH3HAUMIM OCHOBHI XapaKTEPUCTUKHU IIKUIBHOTO JIEMOHCTPAIitHOTO

EKCIIEPUMEHTY, 3HAHHSA SIKUX HEoOXiJHEe JUId BKIIOUYEHHS MOro B YpoOK 1



120
BUKOPHCTAHHS, SIK METOJly HaBUaHHS XiMii, B 3araJbHOOCBITHROMY HABYAIBHOMY
3aksazi. [liaroToBka i mpoBeeHHS AEMOHCTPALIHHUX €KCIIEPUMEHTIB BUMArae Bif
CTYJICHTIB PO3YMIHHS HE TUIBKU XiMi3MYy (BIH, SIK IIPABUJIO, IOCTATHBO MPOCTHUM Ta
BIIOMUH CTyJE€HTaM 13 OCHOBHUX XIMIYHUX HaBYAIBHUX JUCIUIUTIH), a W
METOJMYHOTO 3HAYEHHS iX NpoBeneHHA Ha ypoll. OCHOBHI XapaKTEPUCTHKHU
HIKIJTBHOTO JIEMOHCTPALIMHOTO €KCIEPUMEHTY CTalli KpPOKaMH aJITOPUTMIB HOTO
BUBYCHHs. TOOTO, TAaBITX BIAMOBI/II HA BCl KPOKH MOMIOHUX aJITOPUTMIB, CTYICHTH
3100yBalOTh HEOOXIJHI 3HAHHS Ta BMIHHS JJIS MOJCIIIOBAHHS EKCIIEPUMEHTY B
aynuTopii. BukoHaHHS IEMOHCTpAIIHHOTO EKCIEPUMEHTY Ha JabopaTOpHOMY
3aHSTTI BUCTYIA€E €JIEMEHTOM MOJICIIOBAHHS MalOyTHBOI PO eciitHOT A1sTBHOCTI.

Ha naGopaTopHOMYy 3aHSTTI 3 OBOJOMIHHS IIKUIBHUM JEMOHCTpaIliiHUM
XIMIYHUM €KCHEPUMEHTOM, SIK MPABUIIO, iX BUKOHYEThCS 8§ — 12. CTae 3po3ymMuInm,
10 MiATOTOBKA JI0 TAKOTO JTaOOPATOPHOTO 3aHATTS BUMArae Biji CTyJ€HTa 3HAYHOI,
KPOMITKOI TMpalli, ONMpallOBaHHS BEJIMKOI KIJIBKOCTI JIITEpaTypud 1 JTOCTATHHOTO
piBHA 3HaHb 13 XIMIYHHUX Ta METOAMYHMX HaBuajdbHUX AucHuIUliH. [locrae
npobjieMa HaA3BUYAMHOTO 3MICTOBOIO HABAaHTAXKEHHS Ha OJHE JlabopaTopHE
3aHSITTS.

Hamri  mociipkeHHS JTO3BOJIMUIM  JTIMTH BHUCHOBKY, IO TIPH CYMICHOMY
OBOJIOJIIHHI TEXHIKOI MPOBEJACHHS Ta METOJMKOIO MOSCHEHHS JIEMOHCTPAIIITHOTO
XIMIYHOTO €KCIIEPUMEHTY CTYACHTH MPUITYCKAIOTHCS TAKMX OCHOBHUX ITOMUJIOK:

v\ Oijplie yBarW NPHIUIAIOTE OBOJIOJIHHIO TEXHIKOK IPOBEIEHHS,
OCKUIBKM  acOLIIOIOTh  BIATy JEMOHCTpaIlil0 13 BIAJIUM  MPOBEICHHSIM
CKCIICPUMEHTY;

v\ eKCllepUMEHTAaJIbHI BMiHHS, 1[0 BXKE HAsBHi, HE BUKOPUCTOBYIOTHCS, 6O
HE BIJOYBA€ThCS TEPEHECEHHS 3HAaHb 1 BMIHb Y HOBUW BHJ JisIbHOCTI (3
71a00paTOPHOTO BUKOHAHHS B JICMOHCTPYBaHH);

v’ cymicHe (OpMYBaHHS EKCIIEPUMEHTAJIBHUX Ta METOIUYHHMX YMiHb
MPOBOJIUTH HABYAIBHUN XIMIYHMM EKCHEPUMEHT MPU3BOAUTH 1O MOCTIMHOIO
MEPEeTATYBaHHS yBard 3 OJHUX Ha 1HINI, a 1€ CTa€ MPUYUHOI PO3MOPOIICHHS

yBaru 1 1o30asJisie CTYJICHTIB MOXKJIMBOCTI OBOJIOIITH >KOJTHUMH.
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Jis  momonaHHA TOMHJIOK MH PO3AUIMIM eTanud (OpMyBaHHS BMIHb

MIPOBEICHHS] HABUYAJHHOTO XIMIYHOTO EKCTIEPUMEHTY MK JBOMa HaBUYAJILHUMU

JUCHUIUTIHAMU TIJATOTOBKM MaWOyTHBOrO BuuTeNd XiMii: «TexHika MIKIJILHOTO
XIMIYHOTO €KCIIEPUMEHTY» Ta «MeToInKka HaBYaHHs XiMii» (Tadum. 2.11).

Tabnuys 2.11

I11aH — xapaKTepuCTHKA MIKIJLHOT0 JeMOHCTPALIiHOT0 eKCIIEPUMEHTY

3 3a3HAYEeHHSIM HABYAJIbHOI I[I/ICHI/IIIJIiHI/I, B Hpoueci SIKOI BUBUYAEThLCHA

No XapaKTepUCTHUKA HaBuanpHa quciuiiiga, B
K1 BUBYAETHCSA
1. |Ha3Ba mKuUIbHOTO AEMOHCTPALIIMHOTO Texnika HIKIJTBHOTO
EKCIIEPUMEHTY XIMIYHOTO €KCIIEPUMEHTY
2. |/lumakTrdHa MeTa JEMOHCTpAITii MeToayka HaBYaHHS X1Mil
3. |3HaHHS 1 BMiHHSA YYHIB, sIKi HEOOX1THI JIJIs Mertoanka HaBYaHHA XIMIT
BJIAJIOTO COPUMHATTS €KCIIEPUMEHTY
4. |Peuentypa Ta TeXHIKa MPOBEACHHS Texnika HIKIJTBHOTO
XIMIYHOTO €KCIIEPUMEHTY
5. |ObnagnaHHA 1 peaKTUBH, HEOOXI1IHI TS Texnika MIKIJTEHOTO
IPOBEJICHHS IEMOHCTpAIIii XIMIYHOTO €KCIIEPUMEHTY
6. |YMoBH nmpoxopKeHHS peakili Ta JocarHeHHs | TexHika MIKIJTEHOTO
METH XIMIYHOTO €KCIIEPUMEHTY
7. |IIpaBuia TexHiku Oe3neku, skux HeoOxigHO | TexHika HIKIJTEHOTO
JOTPUMYBATHUCS NPU BUKOHAHHI XIMIYHOTO €KCIIEPUMEHTY
8. | PiBHsHHS XiMiuHOI peakiiii, sika BiqOyBaeThes | TexHika HIKIJTEHOTO
XIMIYHOTO €KCIIEPUMEHTY
9. |O3Haku MPOXOKEHHS XIMIYHOI peaKiii Texnika MIKIJTEHOTO
XIMIYHOTO €KCIIEPUMEHTY
10. |[IoBeaeHHsT yTBOPEHHS MPOIYKTIB peaKilii Meronuka HaBYaHHS XiMil
11.|CxemaTHUHMI MAJTFOHOK PE3YJIbTaTy Texnika HIKIJTEHOTO
XIMIYHOTO €KCIIEPUMEHTY
12.|Cnoci6 KOMEeHTYBaHHS Meroanka HaBYaHHA XIMIT
13.|Anani3 ta iHTEpHIpeTaILlisl pe3yIbTaTiB Metoauka HaBYaHHS XiMil
EKCIIEPUMEHTY
14. BucHoBOK Meroanka HaBYaHHA XIMIT
15.|CaMOKOHTPOJIb (OCATHEHHS PE3yJIbTaTiB Metoauka HaBYaHHS XiMil
HaBYaHHS Yepe3 eKCIIEPUMEHT)
16. [[1nan Ta onuc MpOBEAEHHS €KCIIEPUMEHTY MeTtoauka HaBYaHHS XiMii
(TIpUMITKH, IPUYUHI MOXKJIMBUX HEBJAY i 1H.)
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MoskHa 3pOOHTH BHCHOBOK, IO CTYJAEHTH, OBOJIOJIBIIM HABYAJIHHOIO
muciumiinol  «TexHika IMIKUIBHOTO — XIMIYHOTO — €KCHEPUMEHTY», MaloThb
chopMOBaHI BMiHHS BHKOHYBAaTH IIKUIBHUN JIEMOHCTPAIIMHUNA EKCIIEPUMEHT SIK
HAayKOBHM  (mepeBakHEe (OpMyBaHHA  3araJibHUX  (IHTEJNEKTyalbHHMX) Ta
EKCTIEPUMEHTAILHUX YMIHb).

[Ipu momanbloMy BUBYEHH1 HAaBUAJIbHOI AUCIHUILTIHU «MeToauka HaBYaHHS
Ximi» cdopMoBaHI BMIHHA BUKOHYBATH XIMIYHHM EKCIIEPHUMEHT BHUCTYIAIOTh
OIATPYHTSIM U1l (OpMyBaHHS BMIHb MOro TMOSICHIOBaTM Ta BKJIIOYAaTH B
HAaBUYAJIbHUI  mporec  (MeToauuHi  BMiHHA). Takoxk  cHUCTEeMaTHU30BaH1
€KCIIEpUMEHTAaJIbHI BMIHHS ITPOBEACHHS JEMOHCTPALIIIHOTO €KCIEPUMEHTY 3 XIMii
3HaYHO EKOHOMJIITh YaCc Ta HaJaloTh CTYIAEHTaM YIEBHEHOCTI B BJIACHHUX
eKCIIEPUMEHTAIBHUX CUJIaX. Bukiamgay MeToaMKy HaBYaHHS XiMii, B CBOIO Yepry,
OTPUMYE MOKJIUBICTh ONTUMI3YBAaTH HaBYAJIIbHHUI MPOIIEC 1 BUALIUTH OUIBIINNA Yac
Ha (OpMyBaHHS METOJWYHUX YMiHb MPOBOJAUTH HABYAJIBHUN JEMOHCTpaLiMHUN
EKCIIEpUMEHT y PI3HOMAHITHUX (popMax Ta BUAAX.

TBopuo Ta CaMOCTIHO BHUKOPWUCTOBYBAaTH HaOyTI BMIHHS TPOBOJIUTH
JEMOHCTPAIIMHAI €KCTIEPUMEHT CTYACHTH T[OYMHAIOTH IIiJi Yac BHBYCHHS
HaBuajdbHUX auctuiuiia «[lo3akmacHa pobora 3 Ximii», «MeToanka po3B’i3yBaHHS
XIMIYHHX 3a7a49.

VY npoueci BuBueHHs «Ilo3aknacHoi poOOTH 3 XiMIi» CTYJAEHTH HABYAIOTHCS
3aCTOCOBYBaTH c(hopMOBaHI BMIHHA Ha HOBOMY OO’€KTI MISUTBHOCTI — IIKABUX
(epekTHHUX) eKCIepUMEHTax, SKIi BUKOPUCTOBYIOThCS B I03aypouHiid poOOTI,
BKJIIOYATH XIMIYHMM €KCIepUMEHT B ycl (QopMu il MpoBeACHHS (BUKOHAHHS
1HAUBIAYaTbHOTO JIOMAIIHbOT'O EKCIIEPUMEHTY YUHSIMH, T'YPTKOBI
€KCIIEpUMEHTAJIbHI 3aHSTTS, BKJIIOYEHHS XIMIYHOIO EKCIEPUMEHTY B MAacOBY
M03aypodyHy [isNIbHICTH). Taka poOOoTa BUMAara€ BijJ CTYJEHTIB 3aCTOCYBaHHS
chopMOBaHUX YMIHb JIJIsl BiIOOPY, OMKCY, OpraHizailii, BUKOHAHHS Ta MOSCHECHHSI
HOBOTO, HEBIJOMOrO  €KCHEPUMEHTY 3a BXE BHBYCHUM  QJITOPUTMOM
XapaKTepUCTUKU JEMOHCTpaliiiHoro. TakuM 4YMHOM, y XOJIl TaKOro BHBYEHHS

3MIHIOETHCS O6’€KT, a AJITOPUTM 3AJIMIINBCA CTAJIUM.
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VY mporeci BUBYEHHS HaBYalbHOI AMCHUILIIHM «MeToauka po3B’sa3yBaHHS
XIMIYHUX 3a7a49» CTYACHTH CaMOCTIHHO OOMparoTh, OMUCYIOTh Ta CKIATAIOTh
QITOPUTM PO3B’SI3YBaHHS €KCIEPUMEHTAIBHUX (SKICHUX) 3a1ad JUIisl IPaKTUYHUX
poOIT, SKI BUKOHYIOTbCS B MIKIIbHOMY Kypci Ximii. To6To BinOyBaerbes
dhopMyBaHHS €JIE€MEHTIB TBOPUOTo MUCIICHHS [33].

TakuM 4YMHOM, BUKOPUCTAHHS €JIEMEHTIB aJITOPUTMI30BAaHOTO HABYAHHS CTA€
3alopykol0 (OopMyBaHHA Ta Yy3araJlbHEHHS BMiHb MPOBOAWTH IIKUIbHUN
HABYAJIbHUN XIMIYHUN €KCIEPUMEHT Iij] Yac BUBUCHHS JUCIMILIIH METOJAYHOTO
LUKIy, & BIAMOBIJHO, TOTYE MalOyTHIX YYMTEIIB XiMIi A0 TBOPUOI MpodeciiHOol
TISUTBHOCTI.

st 3a0e3neueHHs (OpMyBaHHS TOBHOIIIHHUX EKCIEPUMEHTAIbHUX Ta
METOJAMYHUX YMIHb HPOBOJUTH JEMOHCTPALINHUN EKCIEPUMEHT HEOOXITHO
BpaxyBaTH MOXJIUBOCTI MOO€E1I06AHHA.

Ipyaryrounce Ha aymkax B.Iltopda, mig MopemoBaHHIM OyneMo
pO3yMITH, MojJeNb 1 ik (opMy, 1 K METOJ HAYKOBOTO Mi3HaHHS. «Mojeinb
CTAaHOBUThH KOHIENTYaJIbHUN 1IHCTPYMEHT, aHAJIOT TIEBHOTO (hparMeHTa CoIliaabHO1
JUHACHOCTI, 10 CITY>KUTbh JUIsl 30€piraHHs Ta pO3LMIMPEHHS 3HAHHS PO BIACTUBOCTI
Ta CTPYKTYpPY MPOILECIB, SIKI MOJCITIOIOTHCS, OPIEHTOBAaHUN Ha KEPYBaHHS HUMHY
[312, c. 19].

Mopaenb MOKHa BU3HAYUTH SIK: «PO3YMOBO MPEJCTaBIEHY a00 MaTepiabHO
OpraHi30BaHy CHUCTEMY; T€, IO BioOpaskae 00’€KT MOCIHIKEHHS; Te, 0 37aTHE
3aMIHIOBaTH 00’ €KT JIOCHIIPKEHHS; BUBUEHHS MOJEJ JAa€ 3MOTY OJEp>KaTH HOBY
1H(popmariito mpo 00’ekT» [312, c. 84].

JIJisi HAIIOro MOCIHIKEHHS HaWOIIBINY IIKaBICTh CTAHOBUJIO CHUTYaTHBHE
MOJICJIIOBAHHS 3 METOI0 (POPMYBAHHS BMIHb MPOBEJICHHS XIMIYHOTO €KCIIEPUMEHTY
K eJeMeHTa mpodeciiHol JisIbHOCTI MaWOyTHhOro BuuTens. Opranizaiis
HAaBUYaJbHOI  JISUTBHOCTI 13  3aCTOCYBaHHSM CHUTYaTHBHOTO  MOJCITFOBAHHS
nepeadavaia BKIFOYEHHSI MalOYTHIX YYUTENIB Y PI3HOMAHITHI CUTYyaIlli, 3 SKUMHU
BOHU MOXXYTb 3YCTPITHUCS 1]l YaC BUKOHAHHS IMOCAJ0BUX 000B’SI3KIB yUUTENS XIMil

3arajJbHOOCBITHHOTO HAaBYAJIBHOIO 3aKJIany. HC AaJI0 3MOI'y HE JIMIIC SaHiKaBI/ITI/I
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iX 0 BHMBYEHHS HABUAJbHUX JTUCIUIUIIH METOAWYHOTO IMKIY, a JO0JaTKOBO
JI03BOJIMJIO  CTYJEHTaM CAaMOBHU3HAUMTHCS B oOpaHiii mpodecii, BiguyTu
CKJIQJIHICTh, BIAMOBIJAIBHICTH Ta OOOB’SA3KH, fKI TOKJIAJCHI Ha BYHTEISA Y
BUpIIIEHHI PO eciiHUX MUTaHb.

[HauBinyanbHe MOJIEIIOBAaHHS (parMeHTiB YPOKYy 3 JIE€MOHCTpAIliiHUM
EKCIIEPUMEHTOM BHUCTYNA€ OCHOBOIO MIKPOBUKJIAJAHHS, 3AIMCHIOIOUM  SIKE
CTYIEHTH 3100YBalOTh yMIHHS TPOBOJIUTH TaKH EKCIIEPUMEHT METOJaMH, SKi
OyyTh BUKOPHCTOBYBATH B MallOyTH1M ipodeciitHiil AisSUTbHOCTI.

VY nmeparoriml mij  MIKPOBUKJIAAaHHSAM (MIKPOHABYaHHSIM) pO3YyMIIOTh
BKJIFOUEHHS CTYJIEHTIB Yy CIELIaJIbHO CIPOILECHI HaBYaJIbHI YMOBH, B OKPEMUI eTan
YUHUTENbChKOI MpodeciiHOl AISTBHOCTI Ha YPOIIl.

V¥ cBoix poOotax II. Ongxay3 BHU3HAUMB MIKPOBHKJIAJAHHS Yepe3 HUBKY
HOT0 XapaKTepUCTHUK:

- MIKpPOBUKJIQJIaHHSI — peaJibHe BUKIAJIAaHHA, SKE IMPOBOJUTHCS B
71a00paTOPHUX YMOBAX;

- JUIS MIKpOBHKJIAJaHHS BIIACTMBO BWKJAJaHHS BaXJIMBOI i1HGoOpMAIli y
CIPOLIEHOMY BHUIJISI;

- MIKpOBUKJIaJIaHHS BUKOPUCTOBYETHCS JJI JOCATHEHHS KOHKPETHOI METH:
BIIMpAIfOBaHHS HAaBUYOK, OBOJIOAIHHS KOHKPETHHM MaTepiajoM, JIeMOHCTpaIlis
PI3HUX METO/1iB BUKJIaJaHHS;

- HaJIa€ MOKJIUBICTh KOHTPOJTIO 32 MEJarori4HO0 IsUTbHICTIO CTYICHTA,;

- Ba)XJIMBE 3HAYCHHS Yy MIKPOBUKIAJaHHI HAIA€THCS 3BOPOTHOMY 3B SI3KY
[334, c. 37].

C. C. BiTBuiipka BHU3HAYa€e MIKPOBHKJIaIaHHS AK «CTBOPEHHS
MajoMaciiTabHOI CHUTyalii 3 yciMa KOMIOHEHTaMu HaBuyaHHsA. Hampukian,
CTyAeHTH JaiTh 10—15-XBUIMHHI YpOKM JUIS HEBEJIUKUX TPYIl YUHIB; YPOKH
3aMHUCYIOTh Ha BiJEOKaMepy, MICIs YOTo MEPersaaroTh 1 00roBoprooTh. [1oi0HI
HECTaHJapTHI MPUIHOMH HAaBUYaHHS MOBMHHI TOTYBaTH /10 AKTUBHUX 1 CAaMOCTIMHHX

negaroriaHux gii» [79, c. 323].
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CBoro yMKy 111040 €()eKTUBHOCTI BUKOPUCTAHHS METOY MIKPOBUKIIAIAHHS
Buciosmoe O. M. Iluckyn [208]. «MikpoBukiaganusi, TOOTO MPOBEICHHS
CTyJIeHTOM (parMeHTiB (200 LUIMX) YPOKIB y TPYyIl 3 IMITAIlI€l0 pealbHUX YMOB
poOOTH BUMTENSA, — OJWH 13 HAWOUIBII I[IHHUX AaKTUBHUX METOJIB HaBUYaHHSI.
CtyneHT, sIKkuii MPOBOAMB YPOK, BiAUYB ceOe MOBHOMPABHUM TOCIOJIAPEM 3aHSITTS,
HOro IEeHTpalbHOI (Iryporo, BiH OpraHi3oBY€ MISUIBHICTH IHIIUX 1 CKEPOBYE
HaBYAJIbHO-BUXOBHUI MPOIIEC, MIKIYETHCSA MPO MOT0 MUIAAKTHYHE 1 MaTepialbHO-
TeXHIYHE 3a0e3MeUeHHs. Y TaKuX yMOBaX Yy CTYJEHTa Pi3KO IMiBUIIYBABCS PIBEHb
BIJINOBIJIAJIBHOCTI 32 BiacHi 11i. BiH BiA4yB 3a1€XHICTh yCHiXy pOOOTH 1HIIMX BiA
pIBHS BJIACHOiI KOMIIETEHTHOCTI, BIJT CBOiX TII€JaroriyHux 3/A10HOCTEeH Ta
OCOOUCTICHUX SIKOCTEN.

Harosomrye Ha BuKOpucTaHHI MeTony MikpoBukiaganHs O. . MutHuk
[179, c. 301]: «3 METOI y3araJbHEHHS M CHCTEeMaTH3allii BUBUEHOI'O MTPOIIOHYEMO
BUKJIaJlayaM  TPOBOJUTH  TNPAKTUYHI  3aHATTA, BUKOPUCTOBYIOUM  METOJI
MIKpOBHKIalaHHs. CTyJEHTH aHali3ylTh Ta JAl0Th OLIHKY MOJAHOMY BapiaHTy
pO3B'sI3aHHs, MPOMOHYIOTH BJIACHI BapiaHTH pO3B'si3aHHs. Taka poboTa cripusiTuMe
PO3BUTKOBI KOTHITHUBHOI CKJIaJIOBOI Mi3HABAJIbHOI c(hepu OCOOMCTOCTI CTY/ACHTA, a
caMe PO3BUTKOBI JUHAMIYHOI CHUCTEMHM 3HAaHb 3 OCHOB IEJArorikH, IMCUXOJOTIi Ta
METO/IMK HAaBYAHHS.

OcHoBHI etanu MikpoBukiagaHus BusHaumwin P. Opocosa ta B. I. Crapocra
[197]:

1. mpoBeaeHHs MiKpOHaBYaHHS (BUCTYyN cTyAeHTa, 10-15 XxBuiuH);

2. aHaji3 AiSUTLHOCTI (aHali3 MIKPOHABYaHHS BUKJIaJadyeM, CTyACHTaMU
rpynm);

3. TOBTOpHE MiKpOHaBYaHHS (BHUCTYN CTYJIEHTa 3 ypaxyBaHHSIM
pEKOMEHIAITI).

BukopucranHs Takoi MOCIIIOBHOCTI €TaIlB MiKPOBHKJIAAAHHS BHSIBUIIOCS
epekTuBHUM Yy (OpMyBaHHI BMiHb TMPOBEJICHHS HABYAJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY MaWOyTHIMHU BYMTENSIMH, OCKUIBKA € BaXJIMBUM UYWHHUKOM

peduekcii cryneHTiB. Jamo MOXKIMBICTH CTYJEHTaM BHUIIPOOyBaTH cebe y poui
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BUMTENS, pEalbHO OLIHUTH BJACHY 3JaTHICTh BHUKOPUCTOBYBATH XIMIUHUH
EKCIIEPUMEHT y MpoGeCiifHIi MisUTBHOCTI, KPUTUIHO MPOAHATIZYBaTH CBOI BMIHHS
Ta BMIHHS KOJIET MPOBOJIUTH XIMIYHUKA EKCIEPUMEHT SK METOJ HaBYaHHS,
OTpUMATH TPAKTHUYHI BMIHHS  CIUJIIKYBaTHUCS 13  KJacoM, KOMEHTYBaTH
EKCIIEPUMEHT, OPraHi30ByBaTH 3BOPOTHIH 3B'SI30K.

MikpoBUKIa/IaHHS € BaXXJTUBUM METOJOM HAOYTTS CTYJEHTAaMHU IMEPBUHHOIO
npodeciitHOro JOCBiAY MPOBOAUTH HABYATHHUIN XIMIYHUN €KCTICPUMEHT, OCKLITBKU
JTa€ MOXJIMBICTh BIIUYTHU ceOe BUMTENeM (MPOBOASYM MOJCIIOBAHHSA (hparMeHTy
YpPOKYy 13 JEMOHCTpali€r0) 1 Yy4yHeM (CIOCTepiralouv 3a MJisIMH BUMTEIS).
baraTtopa3oBe BUKOpPHCTaHHS TaKOTO METOIY B TIPOIIECI BUBYCHHS HABYAIBHUX
JUCHMIUTIH ~ METOJWYHOI  MAroToBKHM  («TexHika MIKIIBHOTO  XIMIYHOTO
eKcIiepuMeHTy», «Meronnka HaBuaHHA Ximii», «llo3zakmacHa pobota 3 XiMii»)
BUCTYNUJIO TPEHYBAJbHUMHU BIpaBaMd 1 Jajlo0 MOXJIMBICTh CTYJEHTaM,
HAKOIMWYUBIIK JIOCTATHIA EKCIEPUMEHTAIBHUN JOCBiJ, JIErKO, YITKO, TOYHO
MPOBOJIUTH HABYAIBHUNA XIMIYHUI €KCTIEPUMEHT, aHATI3yBaTH MOTO BUKOHAHHS Ta
MOCHJIIOBATH BJIACHY MOTHMBAIIIIO 0 HOTO BUKOPUCTAHHS Ha YPOIII.

Mu BUKOPUCTOBYBAJIU JTaHUM METOJ HE JI0 OKPEMOT'O BEIMKOIro (pparMeHTa
ypoky (10-15 xBuiMH), a 70 OJHOTO JEMOHCTPAIIMHOTO XIMIYHOTO €KCIIEPUMEHTY
(5-7 xBuIKH), OCKIJIBKH CaMe BiH € OCHOBHHM METOJOM POOOTH BUMTENS XiMmii Ha
ypOolIi.

[IpoBeneHHST TEMOHCTPAIIHHOTO €KCIIEPUMEHTY MOYMHAIOCA 3 TPYHTOBHOI
CaMOCTIMHOI MATOTOBKH CTYJICHTA BAOMA.

Y I0CKOHAJIGHHS IMATOTOBKH CTYJEHTa A0 MPOBEACHHS IEMOHCTpAIliiHUX
CKCIICPUMEHTIB Ha JIA0OpAaTOPHOMY 3aHSTTI 3AIMCHIOBAIOCS HaMH 4epe3
00OB’SI3KOBE  MONEPEHE TMeperifganHs (QparMeHTiB BIPTYaJbHOI XIMIYHOL
nabopaTopli 3 METOI akTyami3aili BMIHb HOTO BHUKOHAHHS Ta OBOJIOJIHHSA
QITOPUTMOM OPIEHTYBAJIbHOI OCHOBM Jii HOro TMOSICHIOBAaTH. MOXJIHBUM €
BUKOPUCTAHHS QJITOPUTMY OIKUCY TEXHIKM XIMIYHOTO €KCHEPUMEHTY, SIKUN
MICTUTBCSI B p0O0UOMY 301IHTI 3 « TeXHIKM MIKUTFHOTO XIMIYHOTO €KCIEPUMEHTY.

[licnst BU3HAUYCHHS HEOOXIHUX EKCIEPUMEHTATbHUX 3HaHb Ta BMIHb CTYJEHTH
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3allOBHIOBAJIM aJTOPUTM OPIEHTYBaJIbHOI OCHOBHU Jii MPOBOJUTH HaBUYAIbHUI
XIMIYHMIA €KCIEPUMEHT, SKUH HAaBOAMBCS B JIAOOPATOPHOMY 3OIIUTI 3 METOIUKU
HABYaHHS XiMii.

Ha nmowatky 3aHSATTS BHKJIagad  pO3MOJUISIB  3alpONOHOBaHI B
7a00paTOPHOMY TpaKTUKyMi (BIAMOBIAHO 10 mporpamu 3 ximii mis 3H3)
JEMOHCTPALIMHUN EKCIIEPUMEHT MDK CTyneHTamMHu. KoXXeH CTyAeHT OTpuMyBaB
3aBJaHHS TPOBECTH OJIHY JEMOHCTPAINI0 B POJI BUYUTENsS, BCl 1HIN CTYISHTH
BUCTYNAIH B 1IeH Yac WOTO yYHSMH, ajie NPU [bOMY aHAMI3yBalIH dii «BUUTEISD».
Jlo naGopaTopHOMY 3aHATTI 3 MPOBEIECHHS JIEMOHCTpAIiil CTYJEHTU TOTYBaJU
MPOBEJICHHSI BCiX 0€3 BUKIIOUECHHS JIEMOHCTpPAI[IMHUX EKCIEPUMEHTIB 3 JIaHOi
TEMHU, OCKUIBKU fKa JEMOHCTpallisl KOMY JICTaHEThCs, 3aBYacHO HeBigomo. Hari
JOCIIIJKEHHSI TIOKA3aJy, 110 BUKOPUCTAHHS TaKUX IMITAaIMHUX (POpM pPOOUTH
HABYaHHS aJIeKBaTHUM MaiOyTHIN mpodeciiiHiil AisSUTbHOCTI W cripuse aKTUBI3AIll
Mi3HABAJIBHOI IISUTBHOCT1 CTYJICHTIB.

3 orisAgy Ha HEAOCTAaTHIO KUIBKICTh 4acy, BIABEIEHY IS ayJIUTOPHOI
poOOTH i Yac BUBUCHHS HABYAIBHOI JUCHUILTIHM «MeToauKa HaBUYaHHS XIMii»
Ta icHytoul y BH3 inauBigyanbH1 3aHATTS 1 KOHCYJbTalli MPOTATOM CEMECTPY,
OHOBJICHHSI METOJIy «MIKPOBHKJIaIaHHS MPOBECHO MUISIXOM PO3IMOIIICHHS BUIIB
poOiT, sKi BUKOHYBAJuCS Ha JabOpaTOPHOMY 3aHATTI Ta i Yac CaMOCTIHHOT
pOOOTH CTYJEHTIB.

Tak mpoBefeHHST NEMOHCTPALIMHUX E€KCIEPUMEHTIB 13 JOTPUMAHHSIM YCIX
ICHYIOUMX BUMOT MPOBOJIUIIOCS Ha J1a0OPATOPHOMY 3aHATTI 3 METOAUKU HaBYAHHS
xiMii, T00TO B aynuropuuii yac. [lix yac neMoHcTpallii Ha 1ab0opaTOPHOMY 3aHSATTI
IPOBOJIMBCS 3aluC 300paK€HHSI Ta 3BYKY Ha HUGPOBHUI HOCIH, MICIs 4Oro BCi
CTYJIEHTH OOMIHIOBAJIMCA 3alTMCAHUMU BiJieo(hparMeHTaMH y BUTJISAII €JIEKTPOHHHUX
dbaiimnis.

KoxeHn cTynmeHT MaB njisi TPOBEACHHS JeMoHcTparlii 5-7 xBuiauH. [licms
MPOBEJICHHS]  JIEMOHCTpaIlii Ha Ja0OpaTOPHOMY  3aHATTI  CTYACHTH  IIiJ
KEpIBHUIITBOM BUKJIaJaua 3a3Ha4ajd OCHOBHI HEJIOJIIKH MPOBEAEHOI 1eMOHCTpaIlii

Ta BU3HAYAJIA BAAJI MOMEHTH (sIK TpaBuiio, 3-4 xapaktepuctukn). Lle 3aiimano 1-2
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xBWIMHA. OOOB’SI3KOBOI0 YMOBOIO MPOBEACHHS aHaMi3y OyJ0 BU3HAYEHHS BAAJIMX
MOMEHTIB JEMOHCTpallii, HAroJOMEeHHs Ha CPOPMOBAHOCTI BMiHb MPOBEICHHS
HAaBYAJIBHOTO XIMIYHOTO EKCIIEpUMEHTY, IO 3a0e3leuyBajo IMO3UTHUBHUMN
COPUATIAMBUI KJIIMAT y HABYAJIbHOMY KOJIEKTMBI W CTBOPIOBAJO IO3UTHUBHE
CTaBJICHHS CTYJICHTIB JI0 HaBYaHHs. BoHU cripuiiManu KpUTHKY SIK 00’ €KTUBHY, 1110
CIIOHYKAJIO 1X JI0 BJIOCKOHAJICHHS Ta MOKpAIlEHHS pe3ybTaTiB poOOTH (a 32 yMOBH
MIEPETBOPCHHS aHAII3Y JEMOHCTpAIIl Ha BUCMIFOBAHHS, ITiIKPECICHHS HE31aTHOCTI
JI0 HaBYaHHS Ta HEBIJAMOBITHOCTI MaiOyTHIN npodecii y CTyeHTIB chOPMYETHCS
HETaTWBHE CTAaBJICHHS JI0 3aHATHh Ta MPEIMETY, 3HUKHE IIKaBICTh J0 HaBYaHHS Ta
BUPOOUTHCS CTiiKE HEOAKaHHS 10 BUCTYIIB Ha 3aHATTAX, L0 CTAHE MPUYUHOIO
HHU3BKOTO PiBHSA CPOPMOBAHOCTI BMiHb ITPOBEACHHS TaKUX EKCIICPUMEHTIB).

TakuM 4YWHOM, JEMOHCTpallil 3 OOFOBOPEHHSIM 3aiiMaia B CEPEIHbOMY &
XBWINH, a IPOTATOM BIJABEAECHOTO Ui JIAOOPATOPHOIO 3aHATTS 4acy MPOBOAMIOCS
npubam3Ho 10 qeMoHCTpalriii.

Yeci  CcTyneHTHM JAEMOHCTPYBaJIM BJAcHUNM (parMeHT ypoKy, a, 3a
HEOOX1THOCTI, BIIBIyBaJIA JJOJATKOBY KOHCYJBTAIIIO Yy TIO3aHABYAIBHUI Yac, 100
YMIHHS TIPOBOJAUTH AEMOHCTpAIlIMHUM €KCTIEPUMEHT Ha ypoili, OyJI0 MpaBUIHHO
chopmMoBaHe B ycix 0e3 BHHATKY. MU CTaBWIM 3aBIaHHS 1 JOMarajiucs Bij
CTYJEHTIB PO3YMIHHS 3HaueHHA (POPMYBaHHS TaKWX yMIHb Ta aJeKBaTHOTO
CTaBJIEHHS 10 BUKOHAHHS 1HAMBIAYaJbHUX 3aBJaHb 1 BIABIAYBaHHS KOHCYJIbTaLli
13 HaBUaJbHOI TUCHUIUIIHU. BBajkaemMo, 110 BiABIAYBaHHS BCIMa CTyJIEHTaMHU
TpynHu KOHCYJbTAII Ta IHAWBIAYadbHUX 3aHATh, HA SKUX TMPOBOJUTHCS
MOJICTIOBaHHsI (pparMeHTIB YpPOKIB 13 J€MOHCTpaIlisiMU, 3a0e3nedye BCIM PiBHI
YMOBU HaBYaHHS 1 HAJA€ MOXIMBICTh BHCTYIIUTH B POJII BYUTENS, MOYYTH
BCEOIUHMI aHaJII3 MPOBEICHOI IEMOHCTpAIlIlil Ta BKJIFOYEHHS ii B YPOK.

[licns 3aHATTA, WA dYac CaMOCTIHHOT poOOTHM BIOMA, CTYACHTH
NepeIuBIIUIMCS BCl IEMOHCTpAIlil i TOTYBajM 3BIT, JOKJIAJAHO aHATI3yI0UH BIACHY
MIPOBENICHY JEMOHCTpAIlil0 (METOJ CaMOKOHTPOJIIO) Ta JEMOHCTpallli CBOIX KOJIEeT

(MEeToZ B3aEMOKOHTPOJIIO). Y 3BITI 3a3HAYaIuCsd BUMOTH JI0 JEMOHCTpaIlii, sKi
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BJAJIOCS pealli3yBaTd, 1 BUMOTH, SIKUX HE OyJno JOTPUMAaHO, a TaK0X, CIocoou
MOKPAIIEHHS IEMOHCTpAIiil TA MOMEHTH, SIK1 HalOIbIIe CTIO00ATHCS.

[TinroToBeH1 3BITH 3aCIyXOBYBAJIMCS MW OOroBOpIOBANKCS B IIpoIieci
TPYMOBUX KOHCYJBTAIlIH 13 HABYAJIBHOT TUCIUILTIHA «MeToaruKa HaBYaHHS XIMii»,
a, B pa3l noTpeOu, KOXEH CTYJIeHT, MII 3BEpHYTUCA JO BHKJIaJada 3a
pPO3’SICHEHHSAM IIiJl 4Yac MPOBEACHHs I1HJMBIAyalbHUX 3aHATh 13 HaBYAJIbHOI
JIUCIAIUIIHA.

BpaxyBaHHsI Ta BUIpPABJICHHS TUIOBUX MOMMJIOK 13 JEMOHCTPYBaHHS Ta
BJIOCKOHAJIEHHS C(OPMOBAaHUX YMiHb MPOBEACHHS HABYAIBHOIO XIMIYHOIO
EKCIIEPUMEHTY CTYJIeHTaMu BIIOyBajaoCs: IiJi 4Yac TNPOBEACHHS HACTYITHUX
JIEMOHCTpAIII 13 KOHKPETHUX TEMH IIKUIBHOTO KypCy XiMii; B XOJ1 MPOBEICHHS
71a00paTOPHOT MPAKTUKU 3 METOJMKN HABUAHHS XiMIi, siKa repeadadyae mpoBeACHHS
[UTICHUX YPOKIB 13 JIEMOHCTpaIliiMH (a OTKe, MOBHOI[IHHE JIEMOHCTPYBAHHS Ta
OILIIHIOBAHHSI TEXHIKM BUKOHAHHS 1 METOJUKH TOSCHEHHS WIKIIBHUX XIMIYHUX
JIEMOHCTPALITHUX €KCTIEPUMEHTIB).

Mu npudnM 10 BHUCHOBKY, IO BUKOPUCTOBYBATHM KIIACUYHHUU METOJ
«mikpoBuKIagaHHs» (10-15 XBUJIMH KOKHOMY CTYACHTY Ha npoBeneHHs ta 10-15
XBUJIUH Ha OOTOBOPEHHS pe3yJbTaTy) TIIBKH JJisi MPOBEACHHS 3-4 AEeMOHCTpaIlii
Ha 3aHATTI € HEIOIIJIBHHUM, OCKUIBKH TOTYETBCS, BIAMPAIbOBYE Ta 3100yBae
BMIHHSI TPOBOJUTH HIKUIBHUNA XIMIYHUN JE€MOHCTPALIMHUI €KCIIEpUMEHT Maja
KUIBKICTh CTyAEHTIB (3-4 ocobu), BCi iHII wienn rpymu (a ue 67-75% rpymnu), B
el 4Yac, BHUKJIIOYAIOTHCA 3 aKTUBHOI pOOOTH, OCKIIBKM MOTHBALlS HaBYaHHS
3HUKYEThCS, 00 MacCUBHA POJIb YUHS HE BUMArae Bijl CTyJIeHTa 00OB’SI3KOBOI y4acTi
B JICMOHCTpaIlii, a OOTOBOPEHHS, SK MPABWJIO, MPOBOJUTHCS HANWAKTUBHIIIMMHU
CTyJeHTaMu rpynu. BpaxoByroum, mo Tiabkd 11 TeM MIKUIBHOTO Kypcy XiMmil
nepea0avaloTh BUKOHAHHS JEMOHCTPAIIMHOTO EKCIEPUMEHTY, KOXKEH CTYIEHT
rpyny BUKOHAE 2-3 IeMOHCTpalii 3 yChbOro MIKUIFHOTO KypCy XiMii 3a BeCh TEpMiH
BHUBUYEHHSI HABYAJIBHO1 AUCIUILTIHU « MeToMKa HaBYaHHS XiMii».

OTXe, BUKOPHUCTAHHS KJIACHYHOTO METONY «MIKPOBHKJIQJAHHS» TIiJ dac

dbopMyBaHHS BMIHb CTYJICHTIB TPOBOAUTH  JCMOHCTpAIliMHUM  XIMIYHHUI
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EKCIIEPUMEHT y MeXaX BUBUYEHHS HAaBUAIHHOIT AUCIUILTIHN «MeTOoanKa HaBYaHHS
XiMil» Jla€ MOXJHMBICTH Ipymi cTyAeHTIB cmoctepiratd 20-30% (Big 3arambHOI
KUTBKOCTI) IEMOHCTpAIlii, a KOKHOMY CTYJICHTY OBOJIOJITH BMIHHSMH IPOBEACHHS
2-3% (Bix 3araabHOT KUTBKOCTI) TEMOHCTPAIMHIX €KCIIEPUMEHTIB, IO MOBHICTIO
nmo30apisie e Tporec 1HAWBiAyamizalii. 3po3yMiio, IO TOBOPUTH TPO
MOBHOIIIHHE  (OpPMYyBaHHS  BMiHb TPOBEJICHHSI  HABYAJIBHOTO  XIMIYHOTO
eKCIIEPUMEHTY AYXE CKIAAHO, 00 KOXKEH CTYACHT aKkTUBHO (OpMye Ta TPEHYE
BMIHHS, BUKOHYIOYM HEBEJIUKY KUIbKICTh BIIpaB, a I[IOBHOI[IHHE BMIHHS
bopMy€eThCSL B JISJIBHOCTI 4Yepe3 CUCTEMaTU4HE, MOCTIMHE BUKOHAHHS BIIPaB Ta
TpeHYBaHHS.

PesynbraT Hammx MOCHIJDKEHb IMOKa3aliH, MO0 KOXXEH CTYACHT MOBUHEH
NpOpOOUTH 1HAWBIAYyadbHO XO4Y OM OJUH JAEMOHCTpAIliMHUM EKCIEPUMEHT 13
KOXHOI TeMHU WIKUIBHOTO Kypcy. ToJl CTyaeHTH mobadarh yci JEeMOHCTpaIliiHi
EKCIIEPUMEHTH, TepeadadeHi MporpaMoro sl 3arajJbHOOCBITHROTO HABYAJIBLHOTO
3aKjagy, a AakKkTHBHO BHKOHAKOTh, B cepeaHboMy, 10% 3amponoHOBaHHX
JIEMOHCTpAITIH.

[nakme  kaxyud, QoOpMyBaHHd  BMiHb  MPOBOAMTH  UIKUIbHUU
JEMOHCTPALIMHUN XIMIYHUN E€KCIIEPUMEHT TMOBHUHHO BiJI0yBaTUCS MaKCHUMAaJIbHO
IHIUBIIyaJIbHO, METOJIAMU, aJICKBAaTHUMH MaiOyTHIHM nipodeciitHiil qisTbHOCTI, 110
CTBOPIOE MOJJIMBICTh YK€ TMIJ Yac MeJaroriyHoi MpakTHKU e()EeKTUBHO
BUKOPHUCTOBYBAaTH HaOyTi BMIHHS.

Buxopuctanusi enpasé npoénemmnozo xapaxkmepy 6 tipoiieci (HopMmyBaHHS
BMiHb IPOBOJUTH HABYAIBHMM XIMIYHMI EKCHEPUMEHT 31MCHIOBAJIOCS HaMu
4yepe3 pO3B’S3yBaHHS CHUTYyallIMHUX Tefaroriyamx 3amad  [228; 252], sxi
BIJINOBIJIATTM MalOyTHIN mpodeciiiHiil MisUTbHOCTI Ta 3a0e3nedyBajiy BKIIOYEHHS
CTYZCHTIB B YMOBHUI HaBYAJbHUI MpolIeCc, KOTPUNH Ma€E O3HAKH PEATBHOTO.

Tak, HampukiIazd, ma 4ac JJabopaTOPHOrO 3aHATTS 13 METOAUKH HaBYAHHS
XiMii, TPHUCBSIYCHOrO METOAUYHOMY aHaji3y TEeMH MIKIJIBHOTO Kypcy XiMmil

«Kucenb», MU TpONOHYBalIM pO3B’SA3aTU TakKy 3a7ady: «3amponoHyHTe crocid
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MEPEKOHJIMBO JIOBECTH YYHSIM 7 KIacy, SKUH MPOAYKT PEaKIli YTBOPIOETHCS T
Yac CMaJOBaHHS BYTJICIIO B KUCHI».

Jiist po3B’s3Ky IaHOI 3a/1a4i CTYACHTH (POPMYBaIM TPH TIMOTE3U PO3B’SI3KY:

1. momatu 70 yTBOPEHOTO MPOAYKTY B KOJIOY BAaIHSIHY BOJLY;

2. BIUTA JUCTUIBOBAHOI BOAM B KOJOy Ta J0JATH JEKUIbKa KparuiuH
1HIUKaTOpa (HEUTPAJTILHOIO JIAKMYCY a00 METHIIOPAHXKY);

3. BHECTH B KOJIOY 3 YTBOPEHUM MPOAYKTOM 3alajeHy CKIIKY.

[IpoanamizyBaBimm  cpopmMoBaHi B y4HIB 7 KJIacy 3HaHHS Ta
EKCIIEpUMEHTAJIbHI BMIHHS, CTYJAEHTH NMPUXOISITH 10 BUCHOBKY, IO MTEPEKOHINBO
JnoBecTH yTBOpeHHs1 KapOoH (IV) okcumy micisi crnajifoBaHHS BYTJIEHIO B KHUCHI
MOKHA JIUIIE 3alaJieHOI0 CKIMKOI, OCKUJIBKM BCl 1HINI 3HAHHS B YYHIB III€ HE
chopMoOBaHi 1 OBOJIOJIBATH HUMHU Y4yH1 OyAyTh mi3Himie. Po3B’s3yBaHHS TaKuX
3a/lady J1aJo MOJMKJIMBICTH CTyJAE€HTaM c(OpMyBaTH BMIHHS OILIIHIOBATH PIBEHb
MIJTOTOBKM YYHIB, aKTyalli3yBaTH HEOOXITHI JUIsi TIPOBEIEHHS JIEMOHCTparlii
3HaHHS 1 BMIHHA Y4YHIB Ta BHUKOHYBaTH JEMOHCTpALIiHI EKCHEPUMEHTH 3
ypaxyBaHHSAM piBHs iX HaBueHOCTI [250].

Jlist popMyBaHHSI BMiHb TBOPYOI'O MPOBEACHHS XIMIYHOTO €KCIIEPUMEHTY Ha
ypOoIli, MA TIPOTTIOHYBAJIU PO3B’SI3aTH TaKy CUTYallIHY 3a7a4y il Yac MPOBEIACHHS
METOJMYHOTO aHali3y TEeMH IIKUIbHOTO Kypcy Ximii «OCHOBHI KJacu
HEOpraHiyHuX cnoiyk» (8 kimac): «Bu — monomuit yuurtenp ximii y 8 kiaci
3arajJbHOOCBITHROTO HaBYAIBHOTO 3aKiany. Y mapanem 2 kiacu. OauH Kiac Mae
HU3BKUW PIBEHb MIJATOTOBKH, JIPYTMA — JOCTaTHBO BHUCOKUU. 3amnpoOnoOHyHTE
UTIOCTpAaTUBHUN Ta MPOOJIEMHUN CIIOCIO TPOBECHHS 1 MOSICHEHHS JAEMOHCTpaIlii
«/loBenennss aMmpOTEpHOCTI UHK TIAPOKCUY» 3 BKIIOUEHHSM HOTo y (hparMeHT
YPOKY».

Taxa 3amaua ana MOKJIMBICTh CTYIGHTaM OpraHi3yBaTu ()parMeHT YPOKY 3
JIEMOHCTPAIII€I0, BUKOPUCTABIITN TEXHOJIOTII0 PO3BUBAIOYOTO HABUAHHS Y BUTIISAI

peanizaii mpoOJIEMHOTO €KCIIEPUMEHTY SIK OCHOBH JJIsi CTBOPEHHsI MPOOJIEeMHOI

cutyaii [91; 92; 115; 307].
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Po3p’si3anns miei 3amaui GasyBasiocsi Ha peamizamii MmiJ 4ac MPOBEICHHS
YPOKYy XiMil JEMOHCTpaIlifHUX eKCHepuMEHTIB «B3aemomis HMHK TIAPOKCUAY 3
pO3YMHAMU XJIOPUAHOI KUCJIOTH Ta HATplil riapokcuay». LmtoctpatuBHa (opma
NPOBEJCHHS XIMIYHOTO EKCHEPUMEHTY IMoJisirajia y IONepeIHbOMY TMOsSCHEHHI
BUUTEJIEM MOHATTSA «aM@OTEpHICTh» Ta «amMdOTEpHI BJIACTUBOCTI», MICIS YOTO
IPOBOAMJIACS IEMOHCTpALls B3a€MOJII IUHK T1APOKCUIY 3 PO3UMHAMHU XJIOPUAHOI
KHUCJIOTU Ta HATPIH TIPOKCUIY, SIK JOBEIEHHS HOTO CIIiB.

[IpoBenenHs nemMoHcTpauii y ¢popMi NpoOIEMHOIO €KCIIEpUMEHTY BUMAarae
MOTIEPETHHOTO BUCYHEHHSI TIMOTE3 YUHAMH I[0JI0 BJIACTUBOCTEH IIUHK T1APOKCHUY.
[lepiioro BUHMKAE TIIOTE3a PO OCHOBHI BJIACTUBOCTI IUHK T1IPOKCUY, OCKIIBKU
BiH YTBOpEHUW KaTiOHOM MeTany. JIis MiATBEPIKEHHS TINOTE3UW BUUTEIh
IIPOBOJMB JE€MOHCTpalio «B3aeMozis UHK TIAPOKCHIY 3 PO3UYMHOM XJIOPHIHOT
kucaotn». [loTiM, MpomoHyBanocs MEPEeKOHATHCh, IO B3aEMOAISI MIDK IUHK
TiIPOKCUIOM Ta HATpidl T1IPOKCHAOM He MoiuBa. [[is nokasy mpoBoauiiacs
neMoHcTpalist «B3aemosisi UMHK TIAPOKCUAY 3 PO3UMHOM HATPIA TIIPOKCHUIYY.
Pe3ynbratomM eKCiepuMeHTY € pO3UYMHEHHS Ocaly IUMHK T1IPOKCHUITY, 1110 CBIIYUTh
PO MPOXOJHKEHHS XIMIYHOI peakiii, a 0TKe, IPO BHUIBICHHS LMHK T1APOKCHUIOM
KHUCJIOTHUX BJIACTUBOCTEH. YUHSIM TPONOHYETHCS TMOSCHUTH NPUUYUHY TaKUX
nBoicTMX BiacTuBocTed. | Bxke micast 1poro (GopMyeTbes TMOHATTS PO
«aM(pOTEpHICTH» Ta «aM(POTEPH1 BIACTUBOCTI».

Buxopucranust dinosux icop nns  (GopmyBaHHS BMiHb TIPOBEICHHS
HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY OYJIO 1€ OJHUM METOJIOM BHUKOHAHHS
BIIPaB 13 MOJENIOBaHHS MaiOyTHbOi mnpodeciiinoi mismpHOCcT. lle  mano
MOXJIMBICTh ~CTBOPUTH TIO3UTHBHUM IICMXOJOTIYHHMHM  KJIMAT, ITABUIIATH
MOTHBALIIO A0 (OpMyBaHHS BMIHb OpPraHI30BYBaTH, BUKOHYBATH Ta IMOSCHIOBATH
HaBYAJIbHUN XIMIYHMA EKCHEPUMEHT 1 JIO3BOJIMJIO CTYACHTaM 3HSTH €MOLIiHe
HaIMpY>KEHHs, OCOOJMBO Ha TMEpIHX Ja00paTOPHUX 3aHATTAX 13 METOJUKH
HaBYaHHS XiMIi, KOJIU y CTYJEHTIB ICHYE€ HEBIEBHEHICTb y BJIACHHUX 3HAHHAX Ta
BMIHHAX. A B TMoJajiblIoMy, Iie 3abe3meunsio (GopMyBaHHS B CTYACHTIB YMiHb

noAiOHOTO BKJIFOUEHHS I'pu B HaBuyaibHuU mpouec 3H3. BukopucranHs irpoBoi
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TEXHOJIOT1i ToKIagHO omrcano B pobortax b. I1. bonoruncekoi [48] Ta J. C. IcaeBa
[153] .

Tak mig 4dac ompalloBaHHA CTyAEHTaMH MpakTudHOi pobotn «IIpaBuiia
Oesneku mig yac poboTu B XiMiyHOMY KaOiHeTi. [lpuitoMu mMOBOMKEHHS 3
7a00paTOPHUM MOCYJIOM, IITATUBOM 1 HarpiBHUMHU IpuiiagaMu. byaoBa momym’s»
(7 xnac) mMpomoHyBajoCcs HE MPOCTO HAa3BaTH Ta 3aMalllOBaTH 3alpOIIOHOBAaHI Ha
po0OOYOMY CTOJII 3pa3Ku MOCYY, a PO3B’s13aTH KpocBopa (puc. 2.3).

JUis BOpOBa/KEHHSI Takoi I'pd Ha POOOYMX CTOJAX PO3MILIYBAIU 3pa3Ku
XIMIYHOTO TIocyy Ta o0jaaHaHHs (a0o iX MaJIOHKH) 13 3a3HAYEHUMHU HA KO)KHOMY
3pa3ky Homepamu. Ha apkymni manepy HajaBajacs CiTKa KpOCBOpIy 3 Ludpamu,

SIK1 BIITIOBIAJIN 3aIIPOITIOHOBAHUM 3pa3KaM.

Puc. 2.3. Ilpuknaa 3anoBHEHOT CITKH KPOCBOPY

CryneHTH, SiKi BUKOHYBAJIM POJIb YUHIB Ha 3aHATTI, OTPUMYBAJIM 3aBIAHHS
BU3HAYHUTH HA3BY KOXKHOTO 13 3aIPOMTOHOBAHUX 3Pa3KiB 1 BIIUCATA OTPUMAaHy Ha3BYy
y BIAMNOBIAHI KIITUHKM CITKM TakK, [MI00 y TMO3HAYEHMX JIHISIMUA KIITHHKaX
YTBOPUIIOCSI CJIOBO — Ha3Ba XIMIYHOTO Tocyay abo obmamHanHs. lle mamo 3mory
JIOATKOBO TEPEBIPUTH TPABWIBHICTh HA3WBaHHS BCIX 3pPa3KiB, OCKUIBKU TLIBKU
BU3HAYMBIIM KIIFOUOBE CJIOBO, CTYJIEHTH OylM NEpeKOHaHl y MPaBUIbHOCTI

BU3HAUEHHS Ha3B. Y pa3l HEBMI3HAHHS 3pa3Kka, CTyJEHTaM, sIK 1 YUHAM Ha ypoll,
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IPOMOHYBAJIOCAd CKOPUCTATUCA MIAPYYHMKOM 13 Ximii ans 7 kimacy 1 3HalTH
IPaBUJIbHY Ha3BY.

[HIIMM  TPUKIAAOM  BUKOPUCTAHHA ITPOBOTO  METOAY  MPOBEICHHS
IPAKTHYHUX POOIT CIYTyBajo 3aCTOCYBaHHS XIMIYHMX ()aHTIB Ta XIMIYHOTO JIOTO
Ha MpaKTUYHUX poOoTax y 7 Kiaci I yac BUBYeHHS TeMHu «Boma» (puc. 2.4).

Tak, mpaktuuHy po6oTy «BUTOTOBIEHHS BOJHUX PO3YUHIB 13 3aJlaHUMU
MAacCOBHUMH YaCTKaMH PO3YMHEHUX PEYOBHHY» CTYACHTU TOTYBAJHCS MPOBOAUTU Y
BUIIISAL Tpu  «XimiuHl (aHTu». s 1bOro BOHM BHUTOTOBJISUIA KapTKH 3
dbopMynaMu peYOBHH, MACOBHUMH YaCTKaMH PO3YMHEHOI PEUYOBHMHHU B PO3UMHI Ta
MacaMd PO3YHHIB, K1 ciiJ Oyae BHUIOTOBUTH, 30Uparoud iX y TpPU OKPEMHUX

KOPOOKH PI13HOTO KOJIbOPY (TOJIOTHSIHI MIIITKH 200 1H.).

Na,COs ‘

Puc. 2.4. Ilpuknaa BUKOpUCTaHHS TPU «XiMi4HI paHTH» B TeMi «Bogay

Jlana rpa ga€e MOXKJIMBICTh €KOHOMHUTH Yac IS PO3JIaBaHHS 3aBAaHb, 00
KOXXEH OTPUMY€E BJIACHE 3aBJAHHS y JIPYKOBAHOMY BUTJIAMI — TOOTO KOHKPETHO
3pO3yMiJI0, PO3YHMH SIKOT PEUYOBUHH, 3 KO MAaCOBOIO YAaCTKOIO Ta SKOK Macolo
CJIiJi BUTOTOBUTH; 3aBJIaHHs CTYJEHT OTPUMY€E 1HIMBIAyajbHE — BiJMagae norpeda

oOupaTu BapiaHT, MEPENUTYBATH, IUTyTATHCh 13 WOTO HOMepamu. Takuil crocio
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NPOBEJCHHS MPAaKTUYHOI POOOTH BIAKUIAE MOXKIMBICTb CHUCYBaHHS Ta
HiArOTYBaHHSA HIMApPTrajioK, OCKUIBKH KOXKEH OTPUMYE BJIACHE €MHE 3aBIaHHI.

I'py «XiMmivHE JIOTO» MU BUKOpHUCTAIH B TeMi «Po3unHm» (9 Kitac) y mporieci
MIPOBEJCHHS MPaKTUIHOI poOoTH «Peakilii HOHHOTO 0OMIHY MIXK €JIEKTpPOJIITaMHU Y
BOJIHUX PO34YMHAx». J[0 MpOBEAECHHS TaKOi TPH CTYJCHTU PETEIbHO T'OTYBAJIHCH.

BuroTtoBuiu kapTKu AJis JOTO, Ha SIKUX OYJI0 3a3HaYEHO HAa3BU PEUOBUH (pucC 2.5).

1 Kynpym Apzenmym bapiu
' cyavham Himpam 2iopokcuo
5 Hampiu Kanin Amonii
' cyavhio Kapoonam Xs10puo

Puc. 2.5. Ilpuknaa BUKOpUCTaHHS Tpu «XiIMIYHE JOTO» B MPAaKTUYHIN poOOTI 3

TeMu «Peakilii HOHHOro 0OMIHY MiXK €JIEKTPOJIITAMU Y BOJHUX PO3UMHAX)

[ToxiOHI KapTKU KOXKEH CTYJEHT OTPUMYBaB Ha ModYarky 3aHaATTsa. [ami, 3
JIBOX PI3HOKOJIBOPOBUX KOPOOOK, KOKEH BUTATYBaB IO OJHIM KapTli pPi3HOTO
KOJIbOpY (KOJIp BIAMOBIIAE KOJHOPY KOPOOKH), HA HUX OYJIM 3a3HAYCHI HA3BH
pedoBHUH. 3 Nepioi KOPOOKH CTYIEHTH BUTATAIN KapTKy JUIsl IEPIIOTO 3aB/laHHs, 3
JIPyroi — JIJis IPyroro.

OpepxaBIIM Ha3BU PEUYOBHH, CTYJIEHTH CIIOYATKy MHCbMOBO, a MOTIM 1
EKCIIEPUMEHTAJIbHO BU3HAYaNM, peakulii MIX SKUMU PO3YMHAMHU E€JIEKTPOJIITIB
OynyTh BimOyBaTHUCA Ta SIKI O3HAKM MPOXOKEHHSA XIMIYHMX peakuid mpo Ie
CB14YaTh.

Jlami, HamaBanmM CTyNEHTYy, SKHA BHUKOHYE pOJb YYUTENIs Ha ypoIli —
MPaKTUYHIA PoOOTI 3amUCH 1 TUIBKU MICIs JIO3BOJY MPOBOJWIM Ti peakiiii, ski
OyayTh BiJOyBaTUCS M)XK BU3HAUEHUMHU PEUYOBUHAMH.

Cekper JaHOi TpH MOJIATAE B TOMY, 110 B KOPOOKaX 3HAXOATHCS PEUOBUHH,

K1 pearyloTh HE 3 yCiMa 3alpolOHOBAaHMMH B KapTii pedyoBuHamu. CTyaeHTaMm
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ciif OyJn0 BU3HAYMTH, AKI PEAKI[ll MOXKJIMUBI, SKI O3HAKU MPOXOHKEHHS MPO IIe
CBIJYaTh, @ TAKOXK, BUPILIIUTH K1 peakilii He BiI0YBaIOThCS.

Tak y mepmrii KopoOIll MICTHJIMCS Ha3BU Takux pedoBHH: (docdaTHa
KHCIIOTa, XJOPUAHA KHUCJIOTa, Cyidb(aTHa KHUCIOTa, HATPId TiAPOKCHI, KaJii
TAPOKCHU, KaJbIlii T1APOKCHI, HATPIH Xyopua, kKamii docdar, HaTpik kKapOOHaT,
HaTpid cynb(ia Ta iH.

B npyriit kopoOri MicTUIHCS Taki Ha3BH PEUOBUH: XJIOpUIHA KHUCIIOTA,
cynb(daTHa KUCIO0Ta, HITpATHA KUCIIOTA, HATPIN TIAPOKCUI, Kalil T1poKcu, Oapiit
rigpokcu, pocharHa KUCIOTA i 1H.

JloaTKoBO Mpu3HAYaBCsl NMpU3 — OIHrO, TOOTO MPHU3 CTYIAEHTY, B SIKOTO
IpOpearyroTh ycl TP pEYOBUHU B JIIHII.

Takum 9MHOM, BUKOPUCTAHHS TaHOI TPH B MPOIIECi TPOBEICHHS MPAKTUIHOI
poOOTH CTBOPIOBAJIO BEJIMKY KIJIBKICTh BapiaHTIB 3aBJaHb, HAJAaBaJO CTYJICHTaM
MOKJIUBICTh TBOPYO MHUCIHTH, YPI3HOMAHITHIOBATH XIMIYHUI EKCIIEPUMEHT,
CTBOPIOBAJIO CIPUATIMBY €MOLIHHY atMochepy Ta (hopMyBasio BMIHHS BiIOMpaTH
XIMIYH1 €KCTIEPUMEHTH BIJIMOBITHO JI0 I11JIeH HaBYaHHS Ta PiBHS 3HAHb YYHIB.

Po3B’si3yBanHs 3adau — manwnkie [144] Oyno 1mie OJHUM CIOCOOOM
BUKOPUCTaHHA BIpaB y (HOpPMYBaHHI BMiHb MPOBEJEHHS HABYAIBHOTO XIMIYHOTO
excriepuMeHTy. OcoOMuBY IIKaBICTh BUKIMKAIO PO3B’SI3yBaHHS TaKUX 3a/ay JUis
dbopMmyBaHHS 3arajlbHUX (IHTEJIEKTyaJIbHUX) YyMIHb CTYJIEHTIB MPOBOJIUTH
MIKITBHANA  XIMIYHUN  €KCIIEpUMEHT. AJie TakoX BigOyBasmocs (opmyBaHHS
EKCTIEPUMEHTAIbHUX 1 METOJIUYHUX YMIiHb.

Y mporeci po3B’S3yBaHHS TaKUX 3a4ad CTYIACHTH BYMIIUCS JIOTIYHO
MUCTUTH, 31CTaBJSITH PE3YJIbTaTH EKCIIEPUMEHTIB 13 METOI0 iX BUKOPHUCTAHHS,
BCTAHOBJIIOBIM TPUYMHHO-HACTIAKOBI 3B’SI3KM, pPOOWJIM BHUCHOBKA 3 HHX.
OpHOYacHO BOHHM TOTYBAJMCS BHUKOPUCTOBYBAaTH JdaHl 3aja4i — MAaIOHKH B
npodeciiiHii  JISIBHOCTI N1 3a0XOYEHHS YYHIB 7O BHUBYEHHS  XiMmii,
YPI3HOMAHITHEHHSI 3aBJaHb, SIKI CHOPUSIIOTH (OPMYBAHHIO EKCIEPUMEHTAIbHHUX
yMiHb T4 HABUYOK, IEPEHECEHHIO TEOPETUYHUX 3HAHB Y MPAKTHUYHY JISUTbHICTD, 1X

KOMOIHYBaHHIO Ta CUCTEMAaTH3allli.
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VYci 3amaui — MamOHKM BiANOBiAHO A0 ix 3micty JI. M. Pomanummna,
A. C. JIpo6ompkuii, JI. I1. CBigepchka MOAUIAIOTh HA Tpu TpymH [ 144, c. 3-4]:

[ rpynma — 3amayi Ha BU3HAYEHHS BJIACTHUBOCTEM pPEUYOBHUH, y3arajlbHEHHS
3HaHb;

II rpyma — 3amayi 3 BHUKOPUCTaHHSIM TEXHOJOTIYHUX MPHUHIUIIIB
BUPOOHUIITBA, OCHOBHUX (PI3MUHMX 3aKOHIB, y3arajlbHEHHSIM CIIOCO01B JOOYBaHHS
PEYOBHH,;

III rpyna — 3a7a4i Ha nepeBiIpKY 3HAHb YMOB MTPOBEJACHHS XIMIYHUX PEaKIIIi.

KoxkHa rpyma 3amad BKJIOYAae KuUIbKa BHUAIB 3a4ad, SIKI MOXYTb OyTH
BUKOPHUCTaHI Ha JIaDOpAaTOPHHUX 3aHATTAX 13 METOJMKU HABYAHHS XIMii 3 PI3HOIO
METOIO.

Tax BUKOpPHCTaHHA 337a4 — MATIOHKIB MPOBOIUIIOCS 3 METOI0 YHAOUHEHHS
3aragpbHUX (1HTENEKTyaJbHUX) YMIHb CTYJCHTIB MPOBOJUTU INKUIbHI XIMIYHI
CKCIIEPUMEHTH, TMOPIBHSHHS 30BHIIIHBOTO 00pa3y 1 3MICTOBOTO HaBaHTAKECHHS
XIMIYHOTO E€KCIIEpUMEHTY, BHU3HAUYEHHS OCHOBHMX €TalllB HOro MPOBEIEHHS SIK
HAayKOBOT'O JOCHTiKeHHsA. EKcnepuMeHTalbHI BMIHHS BIOCKOHATIOBAIMCS Ta
CUCTEMATU3YBAJIUCS, OCKUIBKM BMIHHS NMPOBOAMTH J1a0OPATOPHI €KCHEPUMEHTH
(3100yTi Ha XIMIYHUX HABYAIBHUX JUCLHUIUIIHAX) TpaHCHOpMyBalIHCs B YMIHHS
MPOBOJAMTH JEMOHCTpPAIIMHI XIMIYHI €KCIIEPUMEHTH. METOIMYHI BMIHHS 3a3HaJIU
PO3BUTKY, OCKIJIBKM CTYJEHTH, PO3B’A3yIOUM 3alpOIOHOBAHI 3aJaul — MaJIFOHKH,
dbopmyBany BMiHHS 00MpaTu HAMOUTBI epeKTHUH, Oe3MeuyHui, HAOUHUMA, IPOCTHM
y BUKOHAHHI €KCIIEPUMEHT, MOPIBHIOBAIM CIOCIO MOro MpOBENCHHS, OJepXKaHUN
pE3yNbTaT 13 AUAAKTHYHOIO METOIO.

Hanpuknan, sxuii npunao (abo npunraou)
Modce  Oymu  GUKOpucmanuii 0l 000Y8aAHHA

soonio? Ak ye 3pooumu? Hanuwimov piensanus

MOJNCIUBUX XIMIYHUX peaKyil. 3a3zHaume nputiomu
nycky npunady 0jsi 000Y8aHHs. 600HIO 8 poOOUUL

cmat i 8u600y 3 pobouoeo cmany (puc 2.6). Puc. 2.6
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VY OLIBIIOCTI BUMAJKIB MPH PO3B’SI3yBaHHI 3a/1ay MEPIIOi TPYNU CTYACHTU
3aCBOIOBAJIM Taki 3arajibHl (IHTENEKTyallbHi) BMIHHS: BUCYBAaTH TIiNOTE3y, sKa
JICKUTh B OCHOBI €KCIIEPUMEHTY; BU3HAUYaTH YMOBM, HEOOXiJHI IS TMEpPEBIpPKU
TimoTe3u Ta MOCATHEHHS TOCTABJICHOI METH; ONMPAaIllbOBYBATH TEXHIKY MPOBEICHHS
3 METOI BiAOOpPY HEOOXIJHMX pEaKTUBIB Ta OOJaJHAHHS;, BCTAaHOBJIIOBATH
NPUYUHHO-HACIIKOBI 3B’SI3KM; aHANI3yBaTH PE3yJbTaTH EKCICPUMEHTY; pOOUTH
BHCHOBKH.
3anayl — MaJIIOHKU JIPYTOil TPYNU MU BUKOPUCTOBYBAJM JIJISl CUCTEMATH3aIlli
c(hOpMOBaHHX EKCTICPUMCHTAILHUX YMiHb.
Hanpuxnao, oiouorw peuosunor y eunaokax
a i 6 6yna ooHa i3 cnonyk Cynvypy. Busnaume, sika
peyosuHa 3Hebapentoe keimu y sunaokax a i 6. fka

peuosuHa 3eopa€e Yy eunaoxy a? Aka piouna

micmumbcs 6 Koabi y eunaoxky 6?7 Hanuwime

DIBHAHHA pearkyiil 320pAHHA DEeYoGUHU (MaAl. a);

Ppo3Kaady pewosunu (man. 6) (puc. 2.7).

Po3B’si3yroum  3amaui i€l TpynM, CTYACHTH CHCTEMaTHU3yBaJM Taki
EKCIIEpUMEHTAIbHI BMIHHS: BHUKOPHUCTOBYBAaTH XIMIYHUN TIOCYJ, OOJaJIHAHHS,
pEaKTHBU; BU3HAYATH PEYOBHHHU; TOTPUMYBATHUCS MPABWII TEXHIKH O€3MEKH 1] 4ac
MIPOBENICHHS CKCIIEPUMEHTY; T0OYBAaTH PEYOBUHU; CKIIAJIaTH CaMOPOOHI TIPHIIAIIH;
rpagiyHO  0OPMITIOBATH CXEMH TPWUIAJIB, CKJIAaJaTH TUlaH TPOBEICHHS
CKCIICPUMCHTY.

3amayi TPeThOi TPYNH MM BHUKOPHCTOBYBAJIM TEPEBAXHO I (popMyBaHHS
METOJMYHUX YMiHb: BU3HAYATH JUJAKTUYHY METY EKCIEPUMEHTY; 31CTaBJISTH
TEXHIKY TMPOBEJACHHS CKCIEPUMEHTY 3 MHIAKTUYHHMH IIJIAMU 1 TPUHITUIIAMU;
aHaI3yBaTH Ta IHTEPIPETYBATH PE3YJIbTaTH EKCIEPUMEHTY; (HOPMYITIOBATH
BHUCHOBOK; 3/TICHIOBATH CAMOKOHTPOJIb (JJOCSTHEHHS pe3ybTaTiB HAaBYaHHS Yepe3

EKCTICPUMEHT).



Hanpuxnao, SAKY NOMUJIKY donycmue
eKCNepUMEHmamop npu  CKIAOAHHI  YCMAHOBKU  OJis

000yeanns i 30upanns amoniaxy (puc. 2.8)?

Hamni  nmocnmimkeHHS TOKa3alid, 10 BUKOPUCTAHHS
3a/la4-MaTIOHKIB Y (OpMYBaHHI BMiHb TIPOBEJCHHS HABYAIBHUX XIMIYHHX
EKCIIEPUMEHTIB JaJI0 MOXJIUBICTh CTY/IEHTaM OBOJIOJITH BMIHHSIMH BCiX OJIOKIB Ta
NIArOTYBaTUCA JO BHUKOPUCTAHHA MOAIOHMX 3aJad y BiacHId npodeciitHii
TISUTBHOCTI.

[nguBinyansHa ¢opMa poOOTHM 13 CTyJIEHTaMM peajidyBajlaci HaMH Y
BUTTISIZII Memody npoexmis. lleli meron mnepenbdayaB MPOBEJCHHS IEBHOTO
JOCITIJIKEHHS, K€ Ma€ MPaKTUYHUN pe3ynbTar. TakuM MPOEKTOM IS KOKHOTO
CTYJIEHTa 1]l 4YaC BUBYECHHS KOHKPETHOI TE€MH IIKUIBHOTO KYpCYy XiMii BUCTYIIAJO
OJIHOOCIOHE CTBOPEHHS KOHCIIEKTY YpPOKY 13 BHKOPHCTAHHSM PI3HOMaHITHUX
3ac00iB  HaBYaHHS Ta XIMIYHOTO EKCIEPUMEHTY: JEMOHCTpaIifHoro ado
naboparopHoro (JrabopatopHi nociigu abo mnpakTtuuHi pobotu). CryaeHTH
PO3pOOISIM TOMMUPEHUN KOHCIEKT YPOKY 3 yciMa JIUAAKTUYHUMHU 3aco0aMu
(kapTKaMu, TEeCTaMH, MOJIETSIMU, TaOMUUISAMH ¥ 1H.), BUKOPUCTOBYIOUH
PI3HOMAaHITHI dhopmu MIPOBEICHHS E€KCTIEPUMEHTIB (1mrocTpaTUBHUM,
JIOCITITHUTIBKUH ), pI3HOMAHITHI Miaxoau (IrpoBUid, aNTOPUTMI30BaHMi). 3aBIaHHs
JUISL  HAIlUCaHHS ypOKY CTYACHTH OTPUMYBJIHM, BJIACHOPYY OOHparoydu
«JIOTEPEHHUM KBUTOK» 13 3aBIaHHSM.

[IpesenTarito po3poOJIEHUX YPOKIB CTYACHTH BUKOHYBAJM B TPOIECI
MPOXO/KEHHS JIa0OpaTOPHOI MPAKTUKK 3 METOJMKHM HaBYaHHSA XIMil TIICIs
BUBUEHHS HAaB4YaJIbHOI MIUCLHHUIUIIHMA. 3HAYHO 30araTWBIIM CBIM JOCBIA Ta
chOpMyBaBII  CHUCTEMY BMiHb  TPOBEJICHHS  HABYAJIBHOTO  XIMIYHOTO
EKCIIEpUMEHTY MailOyTHI BUMTENl BU3HAYAIM MOMUJIKM Y BJIACHUX KOHCIEKTaX,

aHaJi3yBaJi 1X, MOJICITIOBAIA T4 BUKOHYBAJIM B3aEMOKOHTPOJIb YPOKIB KOJIET.
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OO0O0B’S3KOBUM y MIATOTOBII KOHCHEKTY OOpaHOro YpoKy OyJlo CTBOpPEHHS
BiJICOPOJIMKA OAHOTO MIKIJIFHOTO IEMOHCTPAIIHHOTO XIMIYHOTO €KCIIEPUMEHTY JIJIS
BIpTyaJbHOI XIMIYHOI JlabopaTopii Ta Ipe3eHTalliss MOro B XOA1 MOJCITIOBAHHS
YPOKY Ha JJabopaTopHii MPaKTHUIll 3 METOJUKHA HaBYAHHSI X1Mii.

Takum 4YMHOM, pO3pOOJIEHHS YPOKY — TBOPYOTO MPOEKTY BHUCTYIAJIO
IHTErPaTUBHOIO JIAHKOIO (pOpMYBaHHS BMiHb MPOBOJUTU XIMIYHUN €KCIICPUMEHT,
00 TMOBHOIO MIPOIO CHCTEMATHU3YyBajO Ta Yy3arajibHIOBaJIO BCi HAOyTI BMIHHS
OpraHi3oByBaTH, BUKOHYBAaTM 1 TMOSCHIOBAaTH  TPOBEJECHHA  XIMIYHOTO
CKCIICPUMEHTY.

[IpakTHYHOIO JIAHKOIO BUKOPUCTAaHHS CHCTEMH BMiHb IIPOBEICHHS
HABYAJBHOTO XIMIYHOTO €KCHEPUMEHTY BHUCTYMWIO CTBOPEHHS JOMAIIHBOT
XIMIYHOI J1a00paTopii, Ika BUKOPUCTOBYBAJIacs JJIsl MIATOTOBKHU /10 JIaADOPATOPHHUX
3aHSTh 13 JEMOHCTPYBAHHSI.

Jist  TpeHyBaJbHUX BIpPaB MPOBOAUTH JEMOHCTPAIIMHUN  XIMIYHUMA
EKCIIEPUMEHT, CTYJICHTH OOWMpaau 3 YKUTKOBUX PEUYOBHH, Ti, JOCTYI J0 SKHX
MaroTh 1 yuHi. [IpoBoamimm Taki eKCriepuMeHTH BJIoMa, TPEHYIOYUCh BUKOHYBATH Ta
MOSICHIOBATH JEMOHCTpaIlii. [HIIIOI0 METOI0 BUKOPUCTAHHS TaKWX EKCTIICPUMCHTIB
BUCTyNWJIa MOMJIMBICT 3aMIHATH  BIJICYTHI pEaKkTHBH Ta  OOJagHaHHS
(BUKOpDUCTaHHS  JaMIM  HAaKaJIIOBaHHA  JJIi  BUTOTOBJICHHS  CIHPTIBKH,
BUKOPUCTAHHS JE€PEB’ THUX MPUILIIOK SISl BATOTOBJIEHHS TPOOIpKOTpUMAaya Ta 1H.)
1] 9ac MaiiOyTHROT MPOeCiHOI JISITBHOCTI.

[linroToBKa Ta TIPOBEJAEHHS CHUCTEMHU JIOMAIIHIX EKCIEPUMEHTIB 3
Y)KHTKOBUMH PEUYOBHHAMH TaKOX JO3BOJWIM CTYACHTaM C(HOpMYBaTH BIACHUH
MepeTiK JOMAIMIHIX XIMIYHUX €KCIEPUMEHTIB, BUKOHAHHS SIKUX BHUMAara€ cydacHa
nporpama 3 ximii st 3H3. ToOto micns 3akinyeHHs HaBuaHHsS y BH3 koxxeH
CTYJIEHT MaB ONHUC OOJaJHAHHS Ta PEUOBUH JIJISl IOMAITHLOI JabopaTopii, mepernik
EKCIIEPUMEHTIB, SKI BIH MOXE TMPOTOHYBATH yYHSM JUIsl BUKOHAHHS BIOMa, Ta
oOJaiHaHHs, BATOTOBJIEHE BIACHOPYY.

Taka opranizaiis nporecy (popmMyBaHHS BMiHb NPOBEACHHS XIMIYHOTO

CKCIICPpUMCHTY B IIKOJI1 J03BOJIMJIa MAaKCHUMAJIbHO C(I)GKTI/IBHO BHUKOPHUCTATH
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MOJKJIMBOCTI METOAMYHUX HABYAJIBbHUX AUCLHUIUIIH, (OpM, METONIB Ta 3aco0iB
HaBYaHHs, HAOyTH CTyJE€HTaM NEPBHHHOTO MPOQeCcitHOro AO0CBiNYy MaiOyTHHOT
npodeciitHoi TISIIBHOCTI, H, BIJITIOBIIHO, 3a0€31eYniIo CTBOPEHHS

KOHKYPEHTOCTIPOMOXXHOTO Ha PUHKY palli BUUTEINA XiMii.

2.4. MeTroauuHa moaesib GoOpMyBaHHS BMiHb NPOBeIeHHS XiMiYHOTO

CeKCIIEPUMEHTY B IIKO0JIi MAHOYTHIMHM BYUTEIAMM NPUPOIHUYMX AUCHHUILIIH

3 ormsay Ha Te, IO OBOJOMIHHS TMpodeciero (1 BMIHHAMH IPOBEICHHS
XIMIYHOTO €KCHEPUMEHTY B LIKOJI SIK ii CKJIaJ0BOI0) MOXKE BIJOYBATHCS JIMILIE B
MIPOIIEC] TISUIBHOCTI, sSIKa BUCTYIIA€ OCHOBOKO HAaBYAIHLHOTO MPOIIECy, HEOOX1THUM €
CTBOPEHHS METOJIMKH, sika O Jania 3Mory e(peKTUBHO c(hOopMyBaTH MOTHBAIlHHY,
3HAHHEBY Ta JISUIbHICHY 1ii ckiagoBy. TeopetnyHuM Ta  rpadiyHUM
B1IOOpaXEHHSIM METOJMYHOI CHCTEMHU BUCTYITa€ MoJielb [278].

[loHsATTS «meparoriyHa MoOJEb» Yy HAyKOBIM NeAaroridyHiil mrepartypi
TPaKTY€EThCS SK CICIIaIbHO CTBOPECHHH Ta TEOPETUYHO OOIPYHTOBAHHUI aHAJIOT
MeIaroriYHOrO Mpoliecy, Horo oopa3, MakeT, IKUH 3aCTOCOBYEThCS sl OpraHi3arii
MPaKTUYHUX AiM CTYyACHTIB Ta mocmimkeHHs [156, c¢. 171-172; 247, c. 212; 258,
c. 117; 286, c.392;317, c. 51].

Meroauuna wmonenb  (QOpMyBaHHS BMIHb  IPOBEACHHS  XIMIYHOTO
CKCIICPUMEHTY B IIKOJI BYUTCISIMH TMPUPOJHUYUX AUCIUILUTIH  BHCTYIIAE
CKJIAJHOI0, JUHAMIYHOK CHCTEMOIO, SKa CKJIQJAa€ThCsl 13  HACTYITHUX
B3a€MOIIOB’13aHUX OJIOKIB: MOTHBAIIHO-IIJTLOBOTO, 3MICTOBOIO, OpraHi3alliifHo-
MPOIIECYATHHOTO Ta PE3yIbTaTUBHO-KOPUTYIOUOTO.

H. T'. Huukano 3a3Havae, 110 CTBOPEHHS IMEIAroriyHOT MOJENTI SK CHCTEMH
B11I0YBa€ThCS HA OCHOBI €IHOCTI TaKUX EJIEMEHTIB: METH, 3aB/IaHb, PI3HOMaHITHUX
BUIIB  AistibHOCTI  (popm, MeronmiB, TmpHiiOMiB, 3aco0iB);  KpHUTEpIiB

(GyHKITIOHYBaHHS SIK 1I1JIOT CUCTEMHU, TaK 1 ii okpemux migacucrem [191].
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Otxe, cucrema ¢GopMyBaHHS BMiHb MPOBOAUTH HABYAIBHUN XIMIYHHIMA
eKCIIEPUMEHT TPEJCTaBICHAa B3a€MO3B’A3aHUMH METOIO, 3MiCTOM, (opMamu,
METOJaMH Ta 3aco0aMHM HAaBYaHHS, a TaKOX TEOPETHYHOIO Ta MPaKTUYHOIO
TISUTBHICTIO CTYAEHTIB MiJ] Yac ayAMTOPHOTO Ta IM03aayJWTOPHOTO HABYaHHS Yy
BUILIOMY HABUYaJbHOMY 3aKJIaJll Ta Yy MPOIECI MPAKTHUKU Yy 3arajlbHOOCBITHHOMY
HaBYAJIbHOMY 3aKkjaji Ha BCIX eTamax (opMmyBaHHsA. JIMHAMIYHICTH CHCTEMU
BU3HAYAETHCSI  MOCTIMHMM  OHOBJIEHHSM  3MICTy,  BJOCKOHAJCHHSIM  Ta
MojepHizaii€eo (opm, MeTomiB 1 3aco0iB ¢GoOpMyBaHHS BMiHb MPOBEACHHS
HAaBYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

Bupasumo mpomec  ¢GopMyBaHHS ~ BMIHb  MPOBEACHHS  XIMIYHOIO
EKCIIEPUMEHTY B IIKOJ1 MaWOYTHIMH BUMUTENSIMA TPUPOJHUYMX JAUCIUILIIH Y
BUTJISA/II METOJIMYHOT Moeni (puc.2.9).

MoTuBalIiHO-IIITLOBUI  OJIOK BUKOHYE (DYHKIi BHU3HAYEHHS METH,
MOTHBaIlli Ta  cTumymoBaHHsA.  IIpencraBnenuit 1ei  OJIOK  MeETOIO,
METOAOJOTIYHUMHU MIAXO0AaMH, MPUHLMIIAMHA Ta 3aBAaHHSAMU (OPMYBAHHS BMIHb
MIPOBEICHHS] HABYAJILHOT'O XIMIYHOTO €KCIIEPUMEHTY.

MeTor0 BUKOPHCTAaHHS MPOTMOHOBAHOI METOAMYHOI MOAENi € cPopmyBaTu
BMIHHS MalOyTHIX YYWUTENIB NPUPOAHUYMX IUCIMIUIIH TMPOBOAUTH HAaBYAIBHUN
XIMIYHHM ~ eKcrepuMeHT. JIOCSITHEHHST IIOCTaBJICHOI METH BIIOyBaeTbes 13
ypaxyBaHHSM CKJIaJ0BUX Ipouecy (GOpMyBaHHS BMiHb: MOTHUBAIIHHOI, 3HAHHEBOT
Ta AISUTBHICHOT. 3MICT KOXKHOT CKJIa/I0BOi HaBeeHui y maparpadi 1.1.

Y mpouect po3poOsieHHS METOAUYHOI Mozendi (opmMyBaHHS BMiHb
MPOBEICHHS] HABYAJIBHOIO XIMIYHOTO EKCHEPUMEHTY MailOyTHIMU BUYUTEISIMU
OPUPOJHUYMX JUCHUIUIIH OyJauM BUKOPUCTAHI TakKli METOJMOJOTIYHI TAXOIH:
CUCTEMHUH, MDKIUCIUIUTIHAPHUM, OCOOMCTICHO 30pIEHTOBaHUH, A1SJIbHICHUH.

[lin DOHATTAM «HIAXIT» MH PO3YMIEMO «CYKYIHICTh OpraHi3amiiHo-
MeJaroriyHuX, MCUXO0JIOTO-TIEAAroTIYHUX Ta MEJaroriko-MeToI0I0TIYHIX BIUTUBIB
Ha CTYJEHTA, 3aBISKHU CHEHU(PIYHOCTI AKUX 3a0e3MeuyeThCss ePEeKTUBHICTh HOTO
YCIIIIHOTO HaBUaHHS, BUXOBAHHS Ta PO3BUTKY, a B I[JIOMY — MiATOTOBKA HOTO SIK

cydacHoro (axisiis i rpomaasHuHay [86, ¢. 73].
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Puc. 2.9. Meroauuna mojnenb (GopMyBaHHS BMiIHb MPOBEACHHS HABYAIBHOTO

XIMIYHOT'O €KCIIEPUMEHTY MalOYTHIMU BUUTEIIAMH IPUPOTHUYNX JUCITUTIIIH
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«CHUCTeMHMIA MiAX1[ COPSIMOBAHUN HA PO3KPUTTS LUTICHOCTI MENArori4HUX
00’€KTiB, BUSIBJICHHS B HUX PI3HOMAaHITHUX THUIIB 3B’A3KIB 1 3BEICHHS iX Y €IUHY
TeopeTnuHy kaptuny» [102, c. 305].

«3B’SI3KM MOXYTh OYTH BCTAaHOBJIEHI B MEXaxX OJHOTO SKOTrO-HEOYIb
npeaMera (BHYTPIIIHBONPEAMETHI 3B’S3KM) a00 MK pI3SHUMU TMpeaMeTaMu
(MibknpenMeTHi 3B°s13ku)» [204, ¢. 155].

Cucremuuii miaxig, Ha nymy B. JI. OpTtuHchkoro, 3a0e3nedye «modyTTeBe
CIOPUMHSATTS, PO3YMIHHS 1 3aCBOEHHS 3HAaHb, NMpakTU4YHa Bepudikaiis HaOyTuX
3HaHb 1 BMIHb MalOTh OPTaHIYHO 3JIUTUCS Y Mi3HABAIBHOMY IPOIECI HABYAIBHOI
nisibHOCTI [198 | ¢. 31].

CucreMHM miAXiT 10 METOAUMKH (OpMYyBaHHS BMiHb IPOBEICHHS
HABYAJIBHOIO XIMIYHOTO €KCIIEPUMEHTY MOJISATAE Y PO3IIISIL i1 OKPEMHUX CKIaJT0BUX
HE 130JIbOBAHO, a Y B3a€EMO3B’SI3Ky, PO3BUTKY W pyci. Peamizauis cucreMHOro
X0y Y 3alpOIIOHOBaHIM METOAUII (JOPMYBaHHS BMiHb TOJISITA€ B aKTyasi3alii
Ta BUKOPHUCTaHHI 3B’SI3KIB XIMIYHUX, TMCUXOJIOTO-TIEAArOriYHUX, METOJUYHUX Ta
3araJbHOHAYKOBUX HAaBYAIBHUX JUCIMIUIIH OCBITHBO-MPOGECIMHOI MiATOTOBKU
CTYJEHTIB, SIKI OTPUMYIOTh KBadi(IKalil0 «BUMATENb XiMii». BukopuctaHHs
CUCTEMHU MDKAUCIUIUTIHAPHUX Ta BHYTPIIIHbOAUCIUILUTIHADHUX 3B A3KIB Y
dbopMyBaHHI BMIHb TMPOBEACHHS HABYAIBHOTO XIMIYHOTO EKCIEPUMEHTY
peanizyeTbCsi Yepe3 €IHICTh TEOPETUYHOT Ta MPAKTUYHOI MIATOTOBKHU CTYACHTIB 10
MaiOyTHBOI MpodeciiHOl AISUTHHOCTI HA BCIX ii eTamnax.

Oco0ucticHO 30pieHTOBaHWN MiAXia moJsrae y peamzamii iged 1. 1. bexa
[42], M. B. I'punboBoi [125], 1. C. SIkumancekoi [315] mpo Te, 1m0 B HaBYaHHI
LEHTPAJIbHOIO JAHKOIO BHUCTYNA€ caMe OCOOHUCTICTh CTYJI€HTA, ii CaMOLIHHICTb.
VY4iHHS BU3BHAYAETHCA SIK 1HIUBIyaIbHO3HAUYIIA A1SUTBHICTD.

O. 4. CaBueHko, HArojomrye Ha HEOOXIAHOCTI 3aMiHM «aBTOPUTAPHO-
JUCHMIUTIHAPHOT MOJIEN1 OCBITH Ha OCOOMCTICHO 30pI€HTOBAHY, HaWBaXJIUBIILIMMU
O3HaKaMU $IKOI BBa)kKae OaraTy BapilaTUBHICTh METOJMK 1 TEXHOJIOTiHM, YMIHHS

OpraHi30ByBaTH HaBYaHHS OJHOYACHO Ha PI3HUX PIBHIX CKIAJHOCTI, YTBEPIKCHHS
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BCiMa 3aco0amMu IMIHHOCTI €MOIIIMHOTO OJIAromoayydsi, MO3UTUBHOTO CTaBJICHHS 10
CBITY, TOOTO BHYTPIIIHBOI MOTHBAI1» [249, c. 116].

Oco0OuCTICHO 30pi€EHTOBAHMM MiaXiag A0 ¢GOpMyBaHHsS BMiHb IMPOBEICHHS
HABYAJIIBHOTO XIMIYHOTO EKCIIEPUMEHTY IOJsTra€ y BUSBICHHI 1HIWBIITYyalbHOTO
JIOCBIZy Ta OCOOJMBOCTEM KOXHOTO CTY/AEHTa, 30araueHHi HAyKOBUM 3MICTOM Ta
CTBOPEHHI YMOB JUIsl PO3BUTKY MHOro I1HAMBIAYalbHOCTI, Y€pe3 BUKOPHUCTAHHS
CHELaIbHOCTBOPEHUX OCOOMCTICHO 30pl€HTOBaHMX cuTyamid. Taki cutyarii
OyIylOTbCS Ha OCHOBI BHKOPHUCTAHHS JKUTTEBOTO JOCBIAY, [1aJIOT1YHOTO
CIIUJIKYBaHHSI Ta BAKOHAHHI poJieii MallOyTHBOI ipodecii yaacHukamu [255].

Takum uMHOM, peamizailii OCOOUCTICHO 30pPIEHTOBAHOTO MIAXOMY J10
dbopMyBaHHS BMIiHb TPOBEJEHHS XIMIYHOTO E€KCIEPUMEHTY MalOyTHIMU
BUUTENSIMU BIIOYBAETHCS UYEPE3 CUCTEMY LUIENOKIAaHHA, (POPMYBaHHS CTIMKHX
MOTHBIB, TOTPeO, Oa’kaHb BUKOPUCTAHHS HA0yTUX YMIHb Y BJIaCHIM HaBYaIbHIN Ta
MaiOyTHIM  mpodeciitHiil  gisibHOCTI  (ColLllajibHE  3aMOBJICHHS, MOTPeOH
OCOOMCTOCTI CTYJI€HTa, BUKJIaJaya); BUKOPUCTAHHSA CUCTEMHU (POpM, METOJIB Ta
3ac001B HaBUaHHs, sIK1 3a0€3meuytoTh (OPMYBaHHS HE KOHKPETHUX BU3HAUCHUX
AKOCTeM Ta pHC OCOOMCTOCTI 3a HAJaHUM 3pa3KoM, a  CIpPHUSIOThH
CaMOCTaHOBJICHHIO, =~ CaMOBU3HAYEHHIO,  CaMOBJOCKOHAJIEHHIO  OCOOMCTOCTI
CTyJIeHTa 4epe3 OCOOUCTICTh BHKJIaAaya; (HOPMYBaHHIO BMIiHb MPAIIOBaTH B
KOJIEKTHBI SIK PIBHOTO Ta SIK HACTABHHMKA, CAMOCTIMHO CTBOPIOBATH Ta BUPILIYBAaTH
CUCTEMY CHTYyaIllld, $KI BpaxOBYIOTb OCOOJWBOCTI IKHUTTEBOTO JOCBIIYy Ta
HaBYAJILHOI JISUIBHOCTI.

JisnpHICHUMA — MiAX1J — XapakTepu3ye HaBYaHHS SK  MpOLeC  SKHUM
«B1AOYBa€ThCA B CHIBAPY)KHOCTI, CIUIBHOI ISUIBHOCTI TOTO, XTO HaBdYae, 1
cTyneHTiB» [198, c. 68].

B. A. T'magym y cBOiXx poOoTax BHU3HAYMWIIA, IO «OCKIIBKH JISUIBHICTH €
OCHOBOI0, 3aCO00M 1 BUPIIIAJIHHOIO YMOBOIO PO3BUTKY OCOOMCTOCTI W KOJIEKTUBY
(comianpHOI Tpymu), TO Ied ¢akT 3yMOBIIOE HEOOXITHICTH peanizalli B

MEeJaroriYyHOMY JOCTIPKEHHI W TMPaKTHIl TICHO IOB’S3aHOTO 3 OCOOHWCTICHUM
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JISUTBHICHOTO MiJXOJY, SKUI BUMarae CTBOPEHHs TaKUX YMOB, 100 JIIOJMHA CTaia
Cy0’€KTOM Mi3HAHHSA, ASUTBHOCTI W CIIIKyBaHH» [96, c. 28].

CyTHICTh AISUTBHICHOTO MIAXOJYy peajlidyBajacs B pPO3pOOJICHIN METOmuIl
dbopMyBaHHS BMIHb MPOBEICHHS HABYAIBHOTO XIMIYHOTO €KCHEPUMEHTY LUISIXOM
BUKOPHUCTAHHS PI3HOMAaHITHUX BUJIIB JISJILHOCTI CTYJICHTIB SIK OCHOBHOT'O 3aco0y
iX PO3BUTKY; B CTBOPEHHI MPAKTHUKO-OPIEHTOBAaHUX (OpM, METOAIB Ta 3aco0iB
dbopMyBaHHS BMiHb, PO3pOOIl TOETAMHOI CUCTEMH OBOJIOMIHHS BMIHHAMH Ta
BUOKPEMJICHHSI OCHOBHHMX aKTyaJbHUX YMIHb JUIs peajizaimii MailOyTHbOT
npodeciitHOl TISITBHOCTI.

BukopucranHs onucaHWX METOJOJIOTIYHUX MIAXOJIB Yy HaBYaIbHIN
JUSTBHOCTI MaWOYTHIX YUYWTENIB BHUCTYIA€ NUISXaMU IiJIBUIIEHHS €(QEKTUBHOCTI
HaBYaHHSA 3 (POPMYBaHHS BMIHb IIPOBEIECHHS XIMIYHOTO €KCIIEPUMEHTY .

3araapbHOMMIAKTUYHUMY TPUHIIUIIAMH, SKI TMOKJIAJeHI B OCHOBY B1AOOpPY
HABYAJBHOTO Marepiaiay, HeoOXigHoro mis (OpMYBaHHS BMiHb TPOBEICHHS
XIMIYHOTO €KCIIEpUMEHTY B WIKOJl €: HAyKOBOCTI, CHCTEMAaTHYHOCTI Ta
MOCJIIIOBHOCTI, 1HTETpallii, MPakKTHYHOI CHPSIMOBAHOCTI, HAOUYHOCTI, MPOdeciiHOT
CIIPSIMOBAHOCTI.

[TpuHIIMTT HAYKOBOCTI BU3HAYAE BIAMOBIAHICTH 3MICTYy HAaBUYAHHS Cy4YaCHOMY
CTaHy HayKH, XIMIYHOi Ta TeJaroriyHoi. 3MiCT MOBHHEH BiJIOOpa)KaTH CHUCTEMY
IHTErPOBaHUX 3HaHb Ta HEOOXIAHMX YMIiHb 13 AMCHMUIUIIH MpoQeciiHol Ta
MPAKTUYHOI TIATOTOBKU, OBOJIOJIHHA SIKUMU 3a0e3reuye (OpMyBaHHS CTIMKHAX
MOTHBIB JI0 BUKOPUCTAHHS CKCIIEPUMEHTY SK MPOBIAHOTO METONY HaBYAHHS, HOTO
Opraizarlii sIKk €JeMEHTApPHOTO HAYKOBOTO JOCHIKEHHS; OBOJOIIHHS OCHOBHUMHU
oreparisiMi XIMIYHOTO EKCIIEPUMEHTY Ta BMIHHSIMH MOro BKIIOYEHHS B YPOK;
dbopMyBaHHS 3JaTHOCTI BHUKOPHCTOBYBAaTH HAyKOBOBHU3HAHWN MaTepial IS
MIPOBEICHHS] HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY .

[TpuHIIUTT CUCTEMATUYHOCTI Ta TMOCTIJOBHOCTI BIIOOPaXKAETHCA y YITKIM
JIOT14HIM TOOYy/IOB1 cucTeMu (opMyBaHHS BIJNOBIAHUX YyMIHb, CTBOPEHOI Ha
OCHOB1 Teopii moeTtamHoro ¢opmyBaHHS po3ymoBux i [90]. BimoOpakenns

IMPpUHOUITY CHCTEMaTHYHOCTI M HOCJIiI[OBHOCTi nojearae 'y BU3HAYCHHI CHUCTESMH
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BMIHb MPOBEJEHHS HAaBUAJIbHOTO XIMIYHOTO €KCHEPUMEHTY SIK MOEIHAHHS TPHOX
OCHOBHHUX OJIOKIB Ta BCTAHOBJICHH] YITKOi MOCIIAOBHOCTI iX (hopMyBaHHS MiJa Yac
BUBYCHHS JUCHMIUTIH TpodeciiHOi Ta MPaKTUYHOI TMIATOTOBKU. 3a IUM
OPUHLIAIIOM 3MIiCT (OpPMYBaHHS BIANOBIAHUX yMiHb OyB pO3AUIEHUH Ha
oprasizaiiifHi eranu (3a pokamu HaB4YaHH:). OCKiIbKH (DOPMYBaHHS TaKUX YMIHb
BIJIOYBAETHCS MPOTATOM YChOrO TMepioAy HaBuaHHs cTyAeHTIB y BH3 eramu,
BPaxOBYIOUM TIOCHIJIOBHICTh BHBYCHHS IICHXOJIOTO-TICATOTIYHNX, XIMIYHHX,
METOJMYHUX HABYAIBHUX JUCHUIUIIH. 3MICT KOXXHOTO €Taly HaBeICHHH Y
naparpadi 2.2.

[IpuHuun iHTerpaunii BHUCTYNMae 00’ €JHYIOYMM CTOCOBHO 3HaHb, YMIHb,
HABUYOK, TEPBUHHOTO JOCBIAY MpOQeciiHOl MiSUTBHOCTI CTYACHTIB Ta iX
npakTHUHOT mMAroToBkU. CTBOpEHAa TakKUM YHHOM CHCTEMa BIOPSIKOBYETHCS,
CTPYKTYPYETHCS Ta Y3TOJKYEThCS, BU3HAUAIOUN KOMILUIEKC HABYAJIBHUX JUCITUILIIH
npodeciiiHoi Ta MPaKTUYHOI MIATOTOBKH. [HTErpariiHow J1aHKo (HOpMYBaHHS
BMiHb TPOBEJCHHS HABUaJIbHOTO XIMIYHOTO EKCIEPUMEHTY BHCTYyIMA€ aKTUBHA
nejaroriyHa MpakTHKa, ska 3abe3nedye MaiOyTHROMY BYHMTENIO BKIIIOUECHHS B
peanbHy MpakTUYHy NpoQeciiny AisUIbHICTb.

[IpuHIIMTT MPAKTHYHOI CHPSIMOBAHOCTI BUPAKEHUW Yy TOMY, IO HAOYTTS
BMiHb BiIOYBA€THCS JIMIIE B JISIILHOCTI, TOMY BiI0ip (hopm, METOAIB Ta 3ac00iB
Ma€ 3IIACHIOBATUCA 3 ypaxyBaHHAM 3a0e3MEYeHHs] BKIIOUEHHS CTyJIEHTa B
OPaKTUUHY JIAJIBHICTh, (OPMYBaHHS y HBOTO PO3YMIHHS HEOOXIIHOCTI
BUKOPUCTAHHS XIMIYHOTO €KCIEPUMEHTY B HaBYAJIbHIM IISJIBHOCTI (BJIACHIA Ta
MaiOyTHIM npodeciiiHiii), parioHaJIbHOTO PO3MOLTY TEOPETUYHOI Ta MPAKTUYHOT
MiATOTOBKH MailOyTHROTO BUUTEIS.

[Tpunuun npodeciiiHol CHpsAMOBAHOCTI MOJIATAaE y 3400YyTTI MEPBUHHOIO
npodeciiiHoro 1mocBimy cryAeHTamu Mg uyac HaBuanHs y BH3 13 wmeroro
CaMOBHU3HAUCHHS, 3’SICYBaHHS BIACHUX MOJJIMBOCTEH, MOTHBIB, TMOTpeOd Yy
MaiiOyTHIM mpodecii, 3700yBaHHI 3HaHb I10JJ0 BHKOHAHHS OCHOBHUX BHJIIB
npodeciiiHol AISNTBHOCTI Ta YCBIJOMIIEHHI ii BOICTOrO XapakTepy. 3 0JIHOTO OOKY,

BUMTEIIb XIMIi — BUYNTCIIb-IIPCAMCTHHUK, SIKHM TIOBUHEH BOJIOI[iTI/I 3araJilbHUMH
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npodeciiHuMU BMIHHSIMH 3IHCHEHHS OCBITHBOI MISUTBHOCTI, 3 IHIIOTO — BIH
eKCIIEPUMEHTATOp, MAISUIbHICTh SKOTO HEPO3PUBHO TMOB’S3aHA 13 BUKOHAHHSIM
XIMIYHOT'O €KCIIEPUMEHTY B YCIX HOT0 BUIAX.

[lpyHIMIT HAOYHOCTI HABYAHHS IOJIATAE Yy BHU3HAYEHHI 3aJIeKHOCTI
e(heKTUBHOCTI HaBYAaHHS BIJ CHPSMOBAHOI /i1 Ha OpraHd YyTTIB JIOJAUHU. Tak,
B110ip 3aco0iB HaBUaHHS JIaB 3MOTY BHKOPUCTATH TaKi: EKCIIEpUMEHTaJIbHI
(pi3HOMaHITHI XIMIYHI EKCHEepUMEHTH), TpadiuyHi Ta CHUMBOJIYHI (BipTyajabHa
xiMigyHa JabopaTopis, 3a7adyl — MaJIOHKH, JIPYKOBaHI OCHOBHU, OJIOK—CXEMH).
MakcumalibHE YHAOUHEHHS BCIX €TamiB (pOopMyBaHHS BMiHb 3a0€3ME€YMIIO HOro
€(hEeKTUBHICTb.

Jlo crnieniaabHUX MeJaroriYyHuX MTPUHIUIIB (OpPMYBaHHS BMiHb MPOBEICHHS
XIMIYHOTO €KCIIEPUMEHTY OYyJIM BIJHECEHI: CIIBIpalll, CAMOOLIIHKM 1 MOHITOPUHTY
SKOCT1 HABYAHHSI, BAPIaTUBHOCTI, MOCUJICHHS] TBOPYOI CIIPSIMOBAHOCTI IMiJATOTOBKH.

[Tpuniun cmiBopaii (iHTEPAKTUBHOCTI) PO3YMIEThCS AK HAOYTTS BMIHb
MIPOBEICHHS XIMIYHOIO €KCIEPUMEHTY B ILKOJII B TICHIM CHIBIpall BHKJIaaadya Ta
CTYJICHTIB, CTYJIEHTIB MI>)K CO000, HaOYyTTsI JOCBIAYy BUKOHAHHS POJIEH YUHUTEINs Ta
yuHiB. Ilponec ¢opMyBaHHS BMiHb MaKCHUMaJbHO BpPaxOBYE 1HAMBIAYyaIbHUN
JIOCB1Jl, 3HaHHs, BMIHHSI KO’KHOTO OKPEMOI'0 YYacCHHMKAa HAadaJlbHOTO MpPOLECy s
3a0e3MeUeHHs] TBOPYOi POOOTH BCHOTO KOJEKTHBY, aJamlTallilo CTYJEHTIB [0
peanbHUX YMOB NpodeciifHOil JiSIbHOCTI.

[TpuHIIMTT CaMOOIIIHKK Ta MOHITOPHUHTY SIKOCTI HaBYAaHHS peai3yeThCs B
3alpOIMOHOBAHIM MOJENl 4epe3 MOCWICHHS 3HAYeHHS KOHTPOJIO. Tak KOHTPOIb
c(OpMOBAHOCTI BMiHb MPOBEJCHHS HABYAIBHOIO XIMIYHOTO EKCIIEPUMEHTY
peali3yeTbCsl y BUIVISIII CAMOKOHTPOJIIO, B3a€EMOKOHTPOJIIO Ta BHUKJIAJALbKOTO
KOHTPOJIO. Pe3ynbTaTé Takoro KOHTPOJIO BHCTYMAalOTh MOTHBAMH IS
MOJAJBIIOr0 CaMOBIOCKOHAJIEHHS, aKTUBI3alii Mi3HABAJIBLHOI MISUIBHOCTI Ta
JiSUTBHOCTI 3 (POpMYBaHHS BIANOBIIHUX YMIHb 1 Aii.

[IpyHIMO BapiaTUBHOCTI TOJSATa€E Y TMO€IHAHHI (QOpMyBaHHS BMiHb
OPOBOJAUTHA KOHKPETHI BH3HAYEHI XIMIYHI EKCIIEPUMEHTH 3a OIHMCAaHOI B

7a00paTOPHOMY 30IIUTI PEIENTYPOI0 Ta TEXHIKOI (TE€XHIKA MIKUIBHOTO XIMIYHOT'O
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eKCIIEPUMEHTY) 13 BMIHHSAMH CaMOCTIMHOTO, TBOPYOTO BiAOOpPY TEXHIKH
BUKOHAHHSI Ta METOJWKH BKJIIOYCHHS XIMIYHOTO EKCIICPUMEHTY 3aJIeKHO BIJ
MOCTABJICHOI METU YPOKY.

[TocunenHst TBOPUOT CIIPSIMOBAHOCTI MiATOTOBKU [24] BUCTyIae MPUHITUTIOM
opraHizailii HaBYaJIbHOI JISJIBHOCTI, OCKIIBKH 13 MPOXO/KEHHSAM KOXKHOTO eTaIly
dbopMyBaHHS BMiHb IPOBEJICHHS HABYAJIBHOT'O XIMIYHOTO €KCIIEPUMEHTY CTYACHTH
3100yBalOTh OUIBLIY CaMOCTIMHICTh, aKTUBHICTb Ta TBOPYICTb Yy BUKOPUCTaHHI
chOpMOBaHMX yMiHb y 3MIHHMX yMoOBaX. BUKOpHUCTaHHS TBOpYUX IPOEKTIB
3abe3neuye (OpMyBaHHS ~aKTUBHOi, TOTOBOi JO HETUIIOBOi JAiSTIBHOCTI
OCOOHUCTOCTI.

VYpaxoByloun BHUIIE CKa3aHE, MOXXHAa BU3HAYUTH OCHOBHI 3aBJaHHs, Ha
BUPIIICHHS SKHAX CIPsIMOBAaHA 3allpOMIOHOBAHA METOAMKA: CPOPMYBATH 3MICT
MOTHUBAIIHHOI, 3HAHHEBOI Ta JISUIBHICHOI CKJIQMoBUX (OpPMyBaHHA BMiHb
MPOBEICHHS HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY; BHU3HAYMTH BIJMOBIIHI
KpUTepii Ta piBHI CPOPMOBAHOCTI IIUX YMIHb, BUBUUTH MO IJIHUBOCTI IMOETAITHOTO,
6e3nepepBHOro (OpMyBaHHS BMiHb MPOBEICHHS XIMIYHOTO ekcriepumenTy y BH3;
peanizyBaTu MOXJIMBOCTI pi3HUX (OpM, METOAIB Ta 3ac00iB HaBYAHHS 3 METOIO
30UTBIIIEHHST €(DEKTUBHOCTI (POPMYBAHHS BIAMOBITHUX YMiHb, HAOYTTS IEPBUHHOTO
npodeciiiHOro JO0CBiAy; TOCWICHHS TPAKTUYHOI MIATOTOBKM 3a PaxyHOK
BUKOPUCTAHHA MDKJIMCUMIUIIHAPDHUX 3B S3KIB Ta CTBOPEHHS MOXIIHMBOCTEN
1HAUBIAYaIbHOTO HAOYTTS BMIHb.

Peanizaris moctaBneHNX 3aBlaHb BUMAara€ BU3HAUCHHS IMEJAroridyHuX YMOB
dbopMyBaHHS BMiHb TMPOBEJACHHS HABYAIBHOIO XIMIYHOTO E€KCIIEPUMEHTY
MaiOyTHIMH BUYMTENSIMA TPUPOAHUYMX IUCHUIUIIH. TakumMu ymoBamu Oynu
BU3HAYEHI: YIMPOBAKEHHS MDKIUCUUIUTIHAPHUX 3B A3KIB Y (POpMYBaHHS BMiHb
IPOBEJCHHS IIKUIBHOTO HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY MaiOyTHIMU
BUMTENSIMU MiJ yac HaB4yaHHs y BH3; ymnpoBamkeHHS B HaBUaNbHUN MpoOIEC
NPUHIIMIY TMOETAmHOCTI (OpMyBaHHS BMIHb  MPOBEICHHS JAEMOHCTPALIAHOTO
MIKIJTFHOTO HaBYAJILHOTO XIMIYHOTO €KCTICPUMEHTY ITiJl YaC BUBYCHHST HaBUAITbHUX

JUCHMIUTIH  MeToAuYHOi miaroroBku y BH3; BukopucTanHs MOXIUBOCTEH
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HAaBUYAJIBHUX 3aHATHh 13 METOMWYHUX AWCIHIUIIH i1 (POPMYBaHHS TEPBUHHOTO
npogeciiHOro AO0CBiAYy MaOyTHIX YYHMTETIB MPOBOAUTH IIKUIBHUN HaBYAJIbHUN
XIMIYHUM EKCIIEPUMEHT; YAOCKOHAJEHHS PI3HOMAHITHUX METOJMYHUX (OpM,
METO/IIB, 3ac001B, MpUUOMIB aJisi 3abe3nedeHHs (OpMyBaHHS BMiHb MailOyTHIX
YYUTENIB MPOBOJUTH PI3HOMAHITHI MIKIJIbHI HaBYajdbHI XIMIYHI €KCIIEPUMEHTH.
BusHnaueHi negaroriuyai yMoBU OOIPYHTOBaHI1 i onucaHi y naparpadi 2.2.
3MicTOBUN OJIOK TPEACTABICHWH OCHOBHUM HAaBYAJBHUM MaTepiajiom,
HEOOXITHUM I (OpMYBaHHS BMIiHb IPOBEICHHS HABYAJIBLHOTO XIMIYHOTO
EKCIIEPUMEHTY, $IKI BUPQXKAIOTBCA Yy TPbOX OJOKax yMiHb: 3arajibHi
(iHTeNeKTyaabHl), €KCIEPUMEHTAIbHI Ta METOJIUYHI, SIKI JOKJAJHO OIKCaHl B
naparpadi 1.1.

@®opMyBaHHS BMIHb MPOBEJEHHS HABYAJIIBHOI'O XIMIYHOTO €KCIIEPUMEHTY MU
po3ymieMoO SIK MeTy, 3aci®d Ta pe3yJabTaT MIArOTOBKH BUUTEIB MPUPOTHUUHX
JUCIUIUIIH 10 BUKOHAHHS npodeciiHoil AisuibHOCTI. ToMy cucTeMa 3MicTy Takoi
NIATOTOBKHM MPEJCTAaBlI€HA 3HAHHSAMHU 3 HaBYAJIbHUX JUCLUUIUIIH MpoQeciiHol Ta
MPaKTUYHOI ~ MIATOTOBKH:  IICHXOJOTO-TIeJaroriYyHUMHM  (3arajbHa,  BIKOBa,
neJaroriyHa  MCUXOJIOTIs; TMeaarorika), XIMIYHUMHU (3arajibHa, HEOpraHiuHa,
aHaJIITUYHA, (hi3koJ01THA, opraHiyHa, OloopraHiyHa XIMIi, XIMIT
BUCOKOMOJICKYJIIPHUX CIOJYK), METOJWYHUMHU (T€XHIKa IMIKUIHHOTO XIMIYHOTO
EKCIIEPUMEHTY, METOJMKa HAaBUaHHS XiMii, Mo3akjiacHa poOoTa 3 XiMii, METOIUKa
PO3B’s3yBaHHS XIMIUYHUX 3a/1a4) Ta MPAKTUKH (HABYAJIbHI MPAKTUKH, JAOOpaTOpHA
MpaKTUKa 3 METOJIMKM HAaBYaHHA XiMii, BUpOOHHMYA MelaroriyHa npakTtuka). To0To
HIMpOKAa  peaiizalis  MDKIUCUMIUTIHAPHUX 3B S3KIB  BHUCTYNA€  OCHOBOIO
dbopMyBaHHS 1HTETPOBAHWX 3HAaHb 13 AUCIUIUTIH MPOQECciifHOi Ta MPaKTUYHOL
NIATOTOBKH, & BOHHU, B CBOIO Uepry, 3a0€3MeuyoTh noaalibiie (OpMyBaHHS BMiHb
MIPOBE/ICHHS] HABYAJIBLHOTO XIMIYHOTO €KCIIEPUMEHTY. 3MICT MiATOTOBKU OMUCAHUN
y maparpadi 2.2.

OpranizaiiiHo-TipoliecyajJbHIi OJIOK MpencTaBieHu GpopMamu, METOIaMHU
Ta 3acob0aMy oOprasizamii HaBYaJbHOI MISJIBHOCTI, peajizalis fAKUX Ha

OpraHi3allifHUX eTarax YIPOBa/PKEHHs po3po0JIeHOI MeTOAuKH 3abe3reuunsa
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epeKkTuBHICTh (OpPMYBaHHS BMIHb MPOBEIEHHS XIMIYHOTO EKCIIEPUMEHTY
MalOyTHIMU BUMTEISIMH MPUPOAHUYUX AUCHUILIIH. DopMu, METOAM Ta 3aco0H
oprasizailii HaB4aJIbHOT AISUILHOCTI OmMcaHi B maparpadi 2.3.

Opranizaniiai  etanu  (HOpMyBaHHS BMIHb TPOBEACHHA HABYAJIBHOTO
XIMIYHOTO E€KCHEPUMEHTY MaHOyTHIMH BYHUTEISAMU TPUPOJHUYUUX JTUCITUILIIH
omnucaHi B maparpadi 2.2.

Pe3ynbpraTuBHO-KOpErytounii OJ0K MPEICTaBICHUN KPUTEPISIMHU, PIBHAMU Ta
OILIIHIOBAHHSIM C()OPMOBAHOCTI BMiHb MalOYyTHIX YYUTEIB IPOBOUTH HABYAIHHUIM
XIMIYHUH €KCIIEPUMEHT 1 PE3yJIbTaTOM BIPOBAHKEHHS METOJMYHOI MOJENI.

Kpurepii, noka3HUKM Ta PpiBHI CPOPMOBAHOCTI BMIHb MPOBOAUTH
HAaBYAJIbHUN XIMIYHUN €KCIIEpPUMEHT MaNWOYyTHIMH BYUTEISIMU TPUPOJTHUYUUX
JTVCLUMILTIH TpecTaBieH1 y naparpadi 2.1.

OruiHioBaHHS piBHSA C(HOPMOBAHOCTI y MAWOYTHIX YYUTENIB MPUPOTHUUIHX
JUCIUIUIIH YMIHb MPOBOJUTH HAaBUAJBHUN XIMIYHHM €KCIIEPUMEHT BiOyBajocs y
pi3HMI croci0: B3a€EMOKOHTPOJb (OL[IHIOBaHHS C(POPMOBAHOCTI BMIHb 1HIIMMU
CTYJIEHTaMU IIiJI 4Yac MOJCIIOBAHHSA JIEMOHCTpaIliid, j1abopaTOpHUX JOCTIAIB,
MPaKTUYHUX POOIT), KOHTPOJIb 3 OOKY BUKJIaJa4a (Ha KO)KHOMY eTari (opMyBaHHS
BMiHb) Ta CAMOKOHTPOJIb (Y JOMAIIIHIX YMOBax). MeTa Takoi AisUIbHOCTI MOJISTAE Y
«KPUTHYHOMY PO3TJIsi/Il CyO’€KTOM CBOIX JiH, 3MiH1 200 KOPEKIlli BHOpaHUX IUTaHIB
1 3[yMiB BIJIMOBIJIHO JI0 YMOB, [0 3MIHUJIUCS, KPUTUUHOMY aHaJIi31 «31 CTOPOHUY
BIJIMOBIAHOCTI UM HEBIMOBITHOCTI CBOIX miii» [127, c. 19].

[ToTpifine oriHIOBaHHS 3a0€3Meuniio  TMPOBEIACHHS  PE3yIbTaTUBHOTO
MOHITOPUHTY, MOXJIMBICTh KOpPWUTYBaHHSI PIBHIB C(OPMOBAHOCTI y CTYIEHTIB
yMiHb TPOBOJUTH HABYAIBHHM XIMIYHUN EKCIIEPUMEHT 1 (OpPMyBaHHS y HHX
3IaTHOCTI BUKOPUCTOBYBATH PI3HI CIMOCOOM OIIHIOBAaHHSA 13 J1arHOCTYHOYOIO
METOI0 y MailOyTHIN npodeciiiHiil AISUTBHOCTI.

Po3pobiieny MeTonuM4Hy MOAENb MOAAHO Y BUIIIAAlI 3aMKHEHOTO IIHKIY,
OCKUIbKM  TIABHUINCHHS  e(EKTUBHOCTI  (OpMYyBaHHS BMIHb  IPOBEICHHS

HAaBYAJIbHOTO XIMIYHOTO E€KCIIEPUMEHTY MaWOYTHIMU BUUTEISMH HPUPOTHUUUX
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JTUCIMILIIH 3aJIeKUTD BiJl ypaXyBaHHS B3a€MOJI] BCiX OJIOKIB Ta MOTpeOy€e KOPEKIii

3aJIe)KHO BiJ] BUXITHUX YMOB (DOPMYyBaHHS.

BucHOBKM 10 APYroro po3aiiy

Busznaueno kpurtepii, NOKa3HUKK Ta PpiBHI CHOPMOBAHOCTI BMiHb
IPOBEJCHHS HAaBYAJbHOTO XIMIYHOIO €KCIIEPUMEHTY MaHOYyTHIMU BYMTEISIMU
OPUPOAHUYMX JUCHMIUIIH. MOTHUBALITHOMY KPHUTEPIIO BIANOBIAAIOTH MOKA3HUKHU:
HasBHICTb Ta CTIWKICTh OaXXaHHS OBOJIOAIBATH BMIHHSIMH  IPOBEACHHS
HaBYAJIbHOTO XIMIYHOTO €KCIIEPUMEHTY; CaMOCTIMHICTb MOro BUHUKHEHHS;
ICHYBaHHSI Mi3HABAJIIbHOI MOTPEOM BUKOPUCTOBYBATH XIMIYHUN EKCHEPUMEHT Y
HABYaJbHINA MISUIBHOCTI. 3HAHHEBUM KPUTEPI BMINIy€e TMOKA3HUKHU: HASIBHICTD
3HAaHb MPO 3MICT 1 MOCIIOBHICTh OINEpalliil XIMIYHOTO €KCIIEPUMEHTY ¥ CIoco0iB
HOro BHUKOPHUCTAHHS B HaBUAJbHIA JISUIBHOCTI; MIIHICTh, IOBHOTa Ta
CaMOCTIMHICTh BIATBOPEHHSI HEOOXITHWUX 3HAHb MJIs TPOBEJIEHHS HABYAJIHHOTO
XIMIYHOTO eKcrepuMeHTy. [lokasHuKamMH JISJIbHICHOTO KPUTEPI0 BHU3HAYEHO:
AKICTh Ta MOBHOTY BUKOHAHHS M y XOJ1 MPOBEICHHS HABYAIBHOTO XIMIYHOTO
CKCTICPUMEHTY; 3/IaTHICTh BUKOHYBATH iX CAMOCTIMHO Ta aJICKBaTHO OIIIHIOBATH.

Jnst ouiHiOBaHHA c(OPMOBAHOCTI y MallOyTHIX YYHUTENIB HPUPOAHHUUX
JUCIUIUIIH yMiHb TIPOBEACHHS HABYAJIBHOTO XIMIYHOTO EKCIEPUMEHTY OyJio
BUKOPUCTAHO  YOTUPBOXPIBHEBY  IWIKaldy, $Ky Y3FOJJKEHO 13  pIBHIMHU
c(hOpMOBAHOCTI BIAMOBITHUX YMiHb: HU3bKUM, CEPEIHIM, IOCTaTHIM, BUCOKHUM.

3a pesynbTaTaMu JiarHOCTYBAaJBHOTO E€KCIEPUMEHTY IPOBEICHOIO Cepe
MOJIOAMX YUYUTEINIB XiMii (IOCBiZ poOOTH /10 5 pOKIB) BU3HAUEHI OCHOBHI 3aBJaHHS,
Kl HEOOX1IHO pO3B’sA3aTH B Impoieci (GopMyBaHHS Yy MaMOyTHIX Y4HUTENTIB
OPUPOAHUYMX  AWCIUIUIIH  YMIHb  TPOBEACHHS  HABYAIBHOTO  XIMIYHOTO
EKCIIEpUMEHTY, Ta LUIAXM iX peaiizalii B HaBYAJIbHOMY MPOLECI: PO3KPUTH
MalOyTHIM yYUTENAM 3HAUY€HHS XIMIYHOTO €KCIIEPUMEHTY Ha ypOlLll, MOTUBYBaTH

iXx go Woro peamizarii, chopmyBaTu MOTPeOy B OBOJIOAIHHI Ta IPOBEACHHI
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XIMIYHOTO €KCIIEPUMEHTY SIK OCHOBHOT'O CHOCOOy Mi3HAHHSA XIMIYHOTO SIBHINA Ta
METOJYy HaBYaHHsS XiMii; 3MIMCHIOBATH CHCTEMaTH3allil0 Ta BIOCKOHAJICHHS
CKCIIEpUMEHTAJIbHUX yMiHb CTYACHTIB 1€ Mg Yac HaB4yaHHs y BH3;
iHTeHCU(]iKyBaTH Tporec (HOpMyBaHHS METOAMYHUX YMIHb IIISTXOM HAKOWYCHHS
eJleMeHTapHoro mnpodeciiiHoro AocBiay mij vac HaBuaHHsa y BH3; migBummTu
pIBEHb KOHTPOJIO Ha KOXXKHOMY eTari mpodeciiiHOi MiArOTOBKH 3a OBOJIOAIHHAM
CTYACHTaMH CHCTEMOIO 3HaHb, YMiHb Ta HAaBUYOK, HEOOXIIHUX AJiA (GOPMYyBaHHS
BMiHb MPOBEJICHHS HABYAJILHOTO XIMIYHOTO €KCIICPUMEHTY.

BusBieHo mnepmaroriyuHi  yMOBM  (pOpMyBaHHS  BMIHb  NPOBEACHHS
HABYAJIBHOIO XIMIYHOTO E€KCIEPUMEHTY MalOyTHIMU BYMTEISIMH HPUPOJTHHYUUX
JUCHUIUTIH: YIPOBA/DKEHHS MDKIUCHUIUTIHAPHUX 3B S3KIB Y (OPMYBaHHS BMiHb
IPOBEICHHS WIKIJIBHOTO HABYAJbHOIO XIMIYHOTO EKCIIEPUMEHTY MalOyTHIMHU
BUMTENSIMU MiJl 4yac HaB4yaHHsS y BH3; ymnpoBamxeHHs B HaBUalbHUN MPOIIEC
NPUHIIMIY TOETAHOCTI (OpMyBaHHS BMIHb  MPOBEJEHHSA JIEMOHCTPAIIHHOTO
IIKUJIBHOTO HaBYAJILHOTO XIMIYHOT'O €KCTIEPUMEHTY I11/1 YaC BUBYEHHS HAaBUYAJIbHUX
JUCHMILUTIH MeToAudHoi miaroroBku y BH3; BukopucTtaHHsS MOXIMBOCTEH
HaBYAJIbHUX 3aHATHh 13 METOMWYHUX AWCIHHIUIIH I8 (OPMYBaHHS TEPBUHHOTO
npodeciiiHoro A0CBiAy MaOyTHIX y4YWUTENIB MPOBOAUTH IIKIILHUN HaBUAJIbHUUN
XIMIYHUH EKCIEPUMEHT; YAOCKOHAJIEHHS PI3HOMAHITHUX METOAMYHUX (QopM,
METO/IB, 3ac00iB, MPUHOMIB g 3a0e3nedyeHHs] (OpMyBaHHS BMiHb MaillOyTHIX
YYUTEIIIB MPOBOJAUTH PI3HOMAHITHI MIKUTHHI HABYAJIbHI XIMI4HI €KCTICPUMEHTH.

TeopetnyHo  po3poOJeHO Ta  OOIPYHTOBAHO  METOJIMYHY  MOJIEb
dbopMyBaHHS BMiHb TMPOBEJACHHS HABYAIBHOIO XIMIYHOTO E€KCIIEPUMEHTY
MalOyTHIMU BUUTEIISIMUA TIPUPOTHUYUX TUCIUTUIIH K CUCTEMY B3a€MOTIOB’sI3aHUX
OJIOKIB: MOTHBAILIITHO-LIIHHICHOTO, 3MICTOBOT0, OpraHi3aliifHO-NPOIECYaTbHOTO,
pe3yIbTaTUBHO-KOPETYIOYOTO.

MoTuBamiiHo-1IIHHICHUNA OJIOK TpencTaBieHuid MeTor  (chopmyBaTu
BMIHHA MalOyTHIX BYUTEJIB MPUPOJHUYUX JAUCIUILIIIH MPOBOAUTH HaBYAIbHUN
XIMIYHHAHA €KCIEPUMEHT), METOI0JIOTTYHUMHU MIX0daMU (cuctemMHUM,

MDKJIUCHUIUTIHAPHUN, OCOOMCTICHO 30pIEHTOBAHMM, MISJIbHICHUHN); CHCTEMOIO
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3aralbHOAMIAKTUYHUX  (HAYKOBOCTi,  I1HTerpaiii, CHCTEMaTHYHOCTI  Ta
MOCIIZOBHOCTI, MPAKTHUYHOI CHPSIMOBAHOCTI, HAOYHOCTI) Ta CHEIU(pIYHUX
NPUHIUINB  (CIIBIIpalll, CaMOOIIHKM 1 MOHITOPUHTY SKOCTI HaBYaHHS,
BapiaTUBHOCTI, TOCUJICHHS TBOPYOI CHPSMOBAHOCTI MiJTOTOBKU), HA OCHOBI SIKHX
BU3HAUYCHI 3aBJaHHs, 3MICT HaBYAJIBHUX TUCIMILIIH MpodeciiiHol Ta MpaKkTUYHOI
MIJATOTOBKH, (POPMH, METOIN i 3aCOOM HAaBUAHHS.

3MiCTOBUN OJIOK TMpENCTaBICHUA pO3POOJIEHUM 3MICTOM HaBYAJIBHOTO
Martepiainy JIUCHUIUTIH mpodeciiHOl Ta MNPAKTUYHOI MIATOTOBKM MaHOYyTHIX
BUUTENIB MPUPOJHUYMX JUCUUIUIIH, HEOOXIIHUM s (OpMyBaHHS BMiHb
MIPOBEICHHS] HABYAJLHOTO XIMIYHOTO €KCIIEPUMEHTY, TUAAKTUIHUM HATIOBHECHHSIM
JUCIUTUIIH METOIUYHOT MiATOTOBKU. BiH npeicTaBiieHnii 3HaHHSIMU 1 HABUUKaMU 3
HaBYAJIbHUX JUCUUIUIIH NpOo(eciifHOI Ta MPAaKTUYHOI MIATOTOBKH: ICHUXOJIOTO-
MeJaroriyHuMu  (3arajibHa, BIKOBa, II€JlaroriyHa IICUXOJIOTIS;, IIeJIarorika),
XIMIYHUMH  (3arajbHa, HEOpraHiyHa, aHamTH4Ha, (I3KOJI0iAHA, OpraHiyHa,
OloopraHiyHa, XiMisl BHCOKOMOJEKYJISIPHUX CIOJYK), METOJAMYHUMH (TEXHIKa
MIKIJTBHOTO XIMIYHOTO €KCIIEPUMEHTY, METOJMKAa HaBUYaHHS XiMii, MOo3akKjacHa
poOoTa 3 Ximii).

OprasizariiiHo-nporecyaabHuil 0J0K MpeICcTaBlIeHud popMaMu, METOAaMH,
3acobamu (popmMyBaHHS BMiHb MPOBOJAWTH HABYAIbHI XIMIYHI €KCIEPUMEHTH, iX
OsokamMu  (3arajibHl  (IHTENEKTyasbH1), €KCIIEpUMEHTaJbHI, METOJMYHI) Ta
opraHizamifHuMHu etarnamu (HopMyBaHHS (HAKOMHYYBAJIbHUN, PO3BUBAIHHUM,
3aBepIIAIbHUHN, YAOCKOHATIOBATIHHUN).

Pe3ynbTaTUBHO-KOpUTYIOUUN OJIOK MOJAENI MPEACTaBICHUM MOHITOPUHTOM
Ta CHCTEMOIO OIlIHIOBaHHS C(HOPMOBAHOCTI BMiHb TIPOBEICHHS IIKIIHHOTO
XIMIYHOTO  €KCIEPUMEHTY: OILIHIOBaHHS BHUKJAJaueM, B3a€MOOIIIHIOBAHHS,
CaMOOIIIHIOBAHHS 1 CIIBCTABIICHHS OJICPKAHUX PE3YNIBTATIB 13 IUISIMU HABYAIBHO-
BUXOBHOTO TIPOIIECY BIAMOBITHO JIO BHU3HAYECHHMX KPUTEPIiB Ta TMOKA3HUKIB
c(hOpMOBAHOCTI BiJNIOBITHUX YMIHb.

3MICT pO3Iiay PO3KPUTO B TaKUX HAYKOBUX mparsax aBropa [10-14; 16; 17;
19-21; 173; 174].
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PO3ILT 3

MNEPEBIPKA EOEKTUBHOCTI EKCIIEPUMEHTAJIbHOI
METOAUYHOI MOJEJII ®OPMYBAHHS BMIHb
IMPOBEJAEHHSA XIMIYHOI'O EKCIIEPUMEHTY B HIKOJII

3.1. Oprani3zanisi Ta NpoBeIeHHA NMEeJATONIYHOI0 EKCIIEPUMEHTY

OpHvM 13 OCHOBHHMX €TaliB MPOBEACHHS AOCIKEHHS Oyna mepeBipka
e(EeKTUBHOCTI CTBOPEHOI METOJUYHOI MOojeni (opMyBaHHS BMIHb MaHOYTHIX
VUYUTEIIB  TPUPOJHUYMUX  JUCIUIUIIH  MPOBOJAWTH  HABYAIBHUM  XIMIYHHM
€KCIIEPUMEHT y MPAKTHIIl HaBYAJIbHO-BUXOBHOTO npouecy BH3.

Excnepumenmansnor 6azor nociixkeHHs 0yno odpaHo XXutomupcbkuit
JepKaBHUM yHIBepcUTET iMmeH1 I[BaHa ®@panka, MeniTONOILCHKINA JAep:KaBHUN
nejaroriyHuil - yHiBepcuteT iMeHi bormana XwenbHutibkoro, IlontaBcbkuit
HaIllOHATBHUIN Teparoriuanii yHiBepcuteT imeHi B. I'. Koponenka, Yepkachkuii
HalllOHATbHUHN YHIBEPCUTET 1MeH1 bornana XMETBHUIIBKOTO.
ExcrniepuMeHTansHOI0 pOOOTO0 OYJI0 OXOIUIEHO: Ha KOHCTaTyBaJIBHOMY e€Tarll
nocimixeHHss - 396 cryneHtiB, Ha QopMyBaibHOMY etami 447 CTyIOeHTIB
CKCIIEPUMEHTAILHOI ~Ta  KOHTPOJIBHOI  rpym, 278  MOJOAUX  y4YUTENIB
3araJibHOOCBITHIX HAaBYaJbHUX 3aKjamiB Ta 16 BHKIamadiB BHUIIMX HaBYAIbHUX
3aKJIaIB.

3anponoHOBaHa METOAWYHA MOJEIh (OPMYBaHHS BMiHb TIPOBEICHHS
XIMIYHOTO €KCIIEPUMEHTY BIPOBaKyBanacs B HaBuanbHui mpouec 3 2010 mo
2015 pik.

KoncraryBanpuuit eran pocmimpkeras (2007-2010 pp.) mpoBoguBcs 3a

YOTHPbMAa OCHOBHUMH HAIIpsIMaMH.

[lepmuii HanpsAM MOJSATaB y aHaNi31 JiTepaTrypHux xepel (piaocodebkux,
NICUXOJIOTIYHUX, TMEJAroriuHuX) IUisl 3°sICYBaHHA CTaHy pO3pOOJIEHOCTI 0OpaHol
TEeMH JIOCIIIPKEHHsI, BU3HAYEHHS JI0C1 HEPO3B’si3aHUX Mpo0sieM (popMyBaHHS BMiHb
NPOBEJCHHS HABYAJIBHOTO XIMIYHOTO EKCIEPUMEHTY MaiOyTHIMH BYHUTESMH,

BUBYEHHS JOCBIJy oprasizaiii (opMyBaHHS BMIiHb 3a TPAJMIIIHHOIO CHCTEMOIO
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OCBITH y BUIIMX HABUAJIBHUX 3aKJIaJIaX Ta MOXJIMBOCTI ii MojepHi3aiii. Ha ocHOBI
MPOBEICHOTO aHaTi3y CTaJI0 MOXJIHBUM copMyBaTd pobOOUy TiMmOTE3y
JOCIIDKCHHST Ta BHU3HAYUTH HEOOXITHICTh TMPOBEJICHHS J1arHOCTYBaJIbHOIO
CKCIICPUMEHTY.

Poboua zinomeza noCHiKEHHS TMoOJdsTajia B TOMY, L0 OCHOBHUM
OPIEHTHPOM IMATOTOBKM MalOyTHbOTO (haxiBIs, SKUH OTpUMYE KBaTi(iKaIlio
«BunTenb Ximii» y BH3, mae cratu popmyBaHHs BMiHb MPOBEACHHS HABYAJIBLHOTO
XIMIYHOTO €KCIIEPUMEHTY, a ii opraHizallisi 32 OHOBJICHOI METOJIMYHOIO MOJIEILIIO
M1JBUILIUTE PiBEHb COPMOBAHOCTI BIJIMIOBIIHUX YMIHb CTY/AEHTIB, HIATOTYE iX 110
aKTUBHOTO, TBOPYOTO BHUKOPHWCTAHHS HABYAIBHOTO XIMIYHOTO EKCIICPUMEHTY,
3a0e3neunTh (POPMYBaHHsS CTIHKMX MOTHUBIB JO OINAHYBAaHHA Ta BUKOPUCTaHHS
TaKUX YMIHb y BJIACHIM HaBYalbHIA Ta MalOyTHIN mpodeciiiHiil MIsbHOCTI. Y
Ipolieci MEePEeBIPKH TiMoTe3u OyJI0 BU3HAYECHO MMEJAroridydHi yMOBH, BUKOPHUCTAHHS
AKUX y HaBuajibHoMmy mporueci BH3 chnpusano ¢opMmyBaHHIO BMIHb CTYACHTIB
MPOBOJAUTH HABUAJILHUM XIMIYHUN €KCTIEPUMEHT.

Ha mpomy erami Oyio BH3HAYEHO 3MICT OCHOBHHMX IOHSTB: «BMIHHS,
«HABUYKay, «Iis», «omepaiis», «BMIHHS MPOBOAUTH HaBUAJbHUN XIMIYHUN
EKCIIEPUMEHT», «3arajbHl (IHTEJNEKTyallbHi) BMIHHS», «EKCIEPUMEHTAIbHI
BMIHHS», «METOJANYHI BMIHHS», «HABYAIBHUM XIMIYHMMA €KCIIEpUMEHT» (maprpad
1.1). BcTaHOBJIIEHO CTPYKTYpY BMiHb TIPOBEJEHHS HABYAJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY, KJIacu(iKaIio HaBYaIHHOTO XIMIYHOTO €KCIIEPUMEHTY, BU3HAUEHO
OCHOBHI XapaKTEPUCTUKU KOXKHOTO BUY, TUITYy Ta popmu (maparpad 1.2).

AHai3 nocBigy (opMyBaHHS BMiHb MPOBEACHHS HABUAJIBHOIO XIMIYHOIO
EKCIIEPUMEHTY MaHOYTHIMH BYHMTEISMH TNPUPOJHUYUX JUCHHUILIIIH JO3BOJIMB
BU3HAUYUTU OCOOJMBOCTI JAHOTO TMPOIECY, BpaxXyBaHHS SKUX HEOOXIJHE B
opraizaiii HaBdanbHOTO TIpotiecy y BH3 (maprpad 1.3).

JpyruM HampsMoMm poGotu  Oysio MPOBENEHHS J1arHOCTYBAaJbHOTO

EKCTIIEPUMEHTY JUIsi BH3HAUYCHHS TMpobOJieM 1 HeNodikiB (QopMyBaHHS BMiHb
MIPOBOJIUTH HABYAIBLHUN XIMIYHUNA E€KCIEPUMEHT MOJIOJUMHU BUUTEISIMU (IOCBIT

pobotn n0 5 pokiB). IlpoBeneHuil aHayii3 OTPUMAHHMX PE3YJIbTaTIB JaB 3MOTY
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BU3HAUYUTH OCHOBHI MPOOJEMH, pPO3B’S3aHHA SIKUX OylIO MOKIAJEHO B OCHOBY
CTBOPEHHS METOAMYHOI Mojeni ¢opMyBaHHS BMiHb TMPOBEIEHHS XiIMIYHOTO
EKCIIEPUMEHTY B ILIKOJII.

Pe3ynbratu gociiakeHHs CBIAYaTh Mpo:

1. HenmocratHe miepekoHaHHsS MaWOyTHIX YYUTENIB XIMii Yy 3HaA4YeHHI
XIMIYHOT'O €KCIIEPUMEHTY Ha ypolli, EMOIIHHY HErOTOBHICTh J0 HOTO peaizarlii,
Hec(OPMOBAHICTh MOTPEOU B OBOJIOAIHHI Ta MPOBEACHHI XIMIYHOTO €KCTIEPUMEHTY
SIK OCHOBHOT'O CITOCOOY IMi3HAHHS XIMIYHOTO SIBUIIIA Ta METOIy HaBYaHHS XiMii.

2. BiacyTHicTh cucTeMaTh3arlii Ta BIOCKOHAJICHHS EKCIIEPUMEHTATBLHUX
yMiHb CTYJEHTIB i€ mija 4ac HaBuyaHHa y BH3. PospizHenni naii, BMIHHS Ta
HABUYKH TOBOJUTHUCS 3 PEAaKTHBAMH, MOCYJOM, OOJIaIHAHHAM, IHCTPyMEHTapieEM
HE BUCTYIAIOTh MIHOKO 0a3010 1Jis1 (POpMyBaHHS MOBHOLIHHUX YMIHb ITPOBOJIUTH
HaBYAJIbHUMN XIMIYHUMA €KCTIEPUMEHT.

3. CnalbKy 1HTEHCUBHICTh (POpPMyBaHHS METOJAUYHUX YMIHb IPOBEICHHS
HAaBYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY IUISIXOM HAKOMUYECHHS eJIEMEHTapHOTO
npodeciitHoro nocBiay mia wac HaBdanHs y BH3. Lle npu3BoauTs 10 BiICYTHOCTI
BIIEBHEHOCT1 y BJACHUX MiSIX, YITKOCTI Ta TOYHOCTI BHUKOPUCTAaHHS XIMIYHOTO
EKCIIEPUMEHTY SIK METOY HaBUaHHS.

4. CnaOkuii KOHTPOJh HA KOXHOMY eTari MpoQeciiHol MIATOTOBKU 3a
OBOJIOJIIHHSIM CTYJ€HTaMH CHUCTEMOIO 3HaHb, YMIHb T4 HABUYOK, HEOOXITHUX IS
dbopMyBaHHS BMIHb IPOBEACHHS HABYAIBHOTO XIMIYHOTO €KCIIEPUMEHTY.

TepTiii  HampsiM CTOCYBaBCS PO3POOKM METOAWYHUX MaTepialliB  JjIst

dbopMyBaHHS BMIHb MpPOBEJACHHS HABYAJIBHOIO XIMIYHOTO EKCIIEPUMEHTY
MaiOyTHIMU BUYUTEIISIMU PUPOTHUYUX TUCIIUTLIIH.

Bynu BU3HaueH1 OCHOBHI €Tanu 1boro mpotecy (maparpad 2.2) ta CTBOpeHi
METOJMYHI pO3pOOKH IS peaiizallii Horo B MpakTUIll HaB4yaHHs (maparpad 2.3):
00paHO EKCIIEPUMEHTH JIJIsl TPOBEICHHS Ha JICKIIMHUX Ta TA00PATOPHUX 3aHATTIX
BUKJIaJa4aMH; BIIIOpaHO CHCTeMH BiIeOPparMeHTIB HaBYaJIbHUX XIMIYHHX
eKCIIEPUMEHTIB Ta BIpTyalibHI XIMI4YHI1 JJabopaTopii, SIKi MOXKYTh OyTH BUKOPUCTAaHI

y HaBYaJIbHOMY IIpOILI€Ci; pO3pOOJEHO OMOPHI KOHCHEKTH 3HaHb, JAPYKOBaHI
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OCHOBHU 3OIIUTIB JJsi JIaOOpAaTOPHUX POOIT, MPHU3HAUYECHUX [JIsI OBOJIOAIHHS
BMIHHSMU TIPOBEJICHHS HABUYAIbHOIO XIMIYHOTO €KCIEPUMEHTY (CTBOpPEHHI
BianoBigHi OOJl); Bu3HAYeHO 3MICT Ta €Tamd MIATOTOBKH 1HIWBIIyaJbHUX
NPOEKTIB, PO3POOJCHO TMPAKTUYHI 3aBIaHHSA [JIs BUKOPHCTAHHA i Yac
BUKOHAHHS BIIPAB Ta TPCHYBaHb.

YeTBepTUM HAOpPSIMOM CTajJ0 BU3HAYCHHS OCHOBHHUX Hp06JIeM Ta He,ZIOJIiKiB

y mporieci GopMyBaHHSI BMiHb IPOBEACHHS XIMIYHOTO €KCTIIEPUMEHTY MaiiOyTHIMU
BUUTEJISIMU 32 TPAMIIIIHOIO cUcTeMoro HaByaHHs1 BH3.

KoHcratyBanbHUM eKkcniepuMeHTOM Oyno oxomieHo 396 cryaeHTiB Ta 16
BUKJIAJa4iB BUIIMX HABUAJIIBHUX 3aKJaJiB, SKI OpPraHi30ByBaJd Ta OI[IHIOBAJIU
JISUTBHICTB CTYACHTIB IT1J1 Yac BUPOOHHUYOT IEaroriyHol MPaKTHKH.

VYpaxoByrouu, 0 MPOIEC OBOJOAIHHS BMIHHSIMHU IPOBOJMTH HaBUYaJIbHUM
XIMIYHUI EKCIIEpUMEHT Ma€ TPU OCHOBHI CKJIAJIOBI: MOTHBAIliliHY, 3HAHHEBY Ta
JUSTIBHICHY, MU BU3HA4YaJId WOTO €(PEKTUBHICThH 32 BIAMOBITHUMHU KPUTEPISIMU Ta
MOKa3HUKaMH. bynu BU3HAYEHI OCHOBHI METOJW MPOBEICHHS KOHCTaTYBAJIBHOTO
excriepuMeHTy [314]: crocTepekeHHs Ta OIIHIOBAHHSA [ISIIBHOCTI CTYJICHTIB
KEpIBHUKAMU TMPAKTUKHA (METOJ| E€KCHEPTHHUX OLIHOK), aHKETYBaHHS CTYAEHTIB,
aHai3 MUCbMOBHUX POOIT, a TAKOXX OCHOBHI KIJTbKICHI TTOKa3HUKU C(POPMOBAHOCTI
BIIMOBIAHUX YMIHB: KOE(QIIIEHT MOBHOTH BUKOHAHHS BMIHBb Ta KOCQIMIEHT iX
c(hOpMOBAHOCTI.

BuxopucranHs Takux MOKa3HUKIB JJIs OIIHIOBaHHS C()OPMOBAHOCTI BMiHb
onucano B gociimkeHHsx [ A.TopeBoi [104], O.O. Tamoxuboi [269],
A. K. I'pabosoro [114].

Hamu Oymno o6pano cmocoOu Bu3HA4YeHHS C(hOpMOBAHOCTI OOpaHUX yMiHb.
3a BucnoBneHHsM A. A. Kuepsimra [163, c¢. 226], «wuisg  KUIbKICHOI
XapaKTEPUCTUKNA  CYKYIMTHOCTEH  BHUKOPHUCTOBYIOTHCSA, TOJIOBHHM  YHHOM,
pPI3HOMaHITHI CEpeNlHI TMOKA3HWKH. 3HAYCHHS OKPEMHX EJIEMEHTIB CYKYIMHOCTI
MOXYTh BHSIBJISITUCS. HE B PE3YJIbTATi MEBHOI 3aKOHOMIPHOCTI, a IiJi BILJTUBOM

BUMAJIKOBUX (DAKTOPIBY.
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Jliis oOumCIIeHHsI cepeHhOr0 3HaYeHHsI KoedilieHTa c()OpMOBAHOCTI BMiHb

CTyneHTIB Oyia Bukopuctana popmyna [163, c. 226]:
ERG.=<=—, ne (3.1)

a — cyMa HaOpaHuX 0ajiB yciMa CTyJICHTaMHu;

N — MakcUMasbHa cyma 0aiB, SIKi MOKYTh HAOpaTH CTYICHTH.

Anle Take BHU3HAYCHHS BHMAara€ 4YiTKOI YHMCENIBHOI Tpajalii piBHIB
chopmoBaHocTi BMiHb. BukopucrtaBmm metoauky A. JI. Hacnengora [188, c. 32-
33], MM BU3HAYWIM YHUCENIbHI XapaKTEPUCTUKU PIBHIB C(HOPMOBAHOCTI BMIHb
MIPOBE/ICHHS] HABYAJIILHOTO XIMIYHOTO E€KCIIEPUMEHTY, K1 i OyJu BUKOPHUCTaHI B
nocaimkerHi (Jomgarok XK).

[HmMM noka3HUKOM €(EeKTHUBHOCTI 3aCTOCYBaHHS METOJAMYHOI MOJENI
dbopMyBaHHS BMiHb MPOBEJICHHS HABYAJILHOTO XIMIYHOTO €KCIIEPUMEHTY € MPUPICT
KoedilieHTy cpopMOBaHOCTI BMiHb. BUKOpUCTABIIN METOJUKY OOUUCIICHHS 1IOTO
nokasHuka po3poobneny  A. A. Kusepsiirom  [163, c¢. 91-92], Oynemo
BUKOPUCTOBYBATH HACTYNHY (OpMyJy IJisi BUpAaxXyBaHHS MPUPOCTY KoedilieHTa
c(hOpMOBAHOCTI BMiHb:

Il = Kcg.(xiny.) — Kegp. (nouam.), ne  (3.2)

Keg. (kiny. ) — cepenHiii koedilieHT c()OPMOBAHOCTI BMIHb MICIS
HABYaHHS;

Keg. (nouam.) — cepenniit koedimieHT chOPMOBAHOCTI BMIHb JI0 HABUAHHS.

Amnanizytoun podotu A. B. Ycooi [279, c. 135-136], Mu BuU3HA4YWIH, IO

KOe(DIIIEHT MOBHOTH BUKOHAHHS /I MOYKHA BU3HAYUTHU 32 (POPMYJIOIO:

N

2N
Eifai =1 33
iTal N e (3.3)

Nj — KUIBKICTh omepauiid (Aiil), sKi BUKOHYIOTbCS CTyJEHTaMu, N —

MaKCUMaJlbHa KUTBKICTh OTepartiid (J1iif), siKi CKJIagaloTh ASUTbHICTB, N — KUIBKICTD

YYaCHUKIB €KCIICPUMEHTY.
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[TapanenbHO 13 BU3HAYEHHAM KOE(QIIll€HTa TOBHOTH BUKOHAHHS i
po3paxoByBaBcs KOEQIMIEHT YCHIMTHOCTI iX po3BUTKY. KoedirieHT ycminmHocTi

PO3BUTKY OyJie BUBHAUATHCS 3a Takoro Gopmyroro [279, c. 135]:
=, e (3.4)

KnogH., — xoedilieHT MOBHOTH BUKOHAHHS M1 Y KIHII HABYaHHS, a
Knoen.; — xoedilieHT MOBHOTH BUKOHAHHS A1 Ha MOYaTKy HABYAaHHS.

OCHOBHMMH METOJIaMHM, BUKOPHUCTAaHMMU Ha JIaHOMY eTami, OyJu:
TEOpeTUYH1 (aHaji3, MOPIBHSAHHS, CIIBCTABJICHHS, CHCTEMaTH3aIlisl), EMITIPUYHI
(ankeTyBaHHs, Oecifia, eJaroriuHe CIIOCTEPEKEHHS, €KCIIEPTHA OLIIHKA).

Ha mnomykoBomy etami (2008 — 2010 pp.) 3miiicHoBanocs TIaHyBaHHS
€KCIIEPUMEHTAJIbHOI pOOOTH Ta CTBOPEHHS METOAMYHOI MOAeNl (popMyBaHHS
BMiIHb TMPOBEJIEHHS HABYAJIBHOTO XIMIYHOTO EKCHEPUMEHTY MaillOyTHIMU
BUUTEIISIMHU TIPUPOJTHUYMX JUCIUILIIIH. By BU3HaueHi MeTOA0JIOT14HI MAXO0AN Ta
TUIAKTHYHI TPUHIUIN, BUKOPUCTAHHS SKUX TOKJIAJCHO B OCHOBY I CTBOPEHH.
[le mamo 3Mory BHU3HAYUTH KPUTEPIi, TOKA3HUKU Ta PiBHI C(HOPMOBAHOCTI BMiHb
MPOBENICHHS XIMIYHOTO E€KCIIEPUMEHTY MailOyTHiMu BuHTelnsMmu (maparpad 2.1);
nejaroriydi ymoBH ix (opmyBanHs (nmaparpad 2.2); TEOPETUYHO OOIPYHTYBaTH
METOJAMYHY MOAENb iX (OpMYyBaHHS Y €IHOCTI MOTHBAIIHHO-IIIILOBOTO,
3MICTOBOIO, OpPTaHI3allfHO-TIPOLIECYAIbHOTO Ta Pe3yJIbTaTUBHO-KOPUTYIOUOTO
osokiB (maparpad 2.4).

OCHOBHI MeTO/IH, SIK1 OyJIM BUKOPUCTaH1 AJisi pOOOTH Ha IIbOMY €Talli: aHaji3
W iHTepmpeTalis JITEpaTypHUX Ta €JIEKTPOHHUX JKEpen, y3araJbHEHHS
MeJIaroriYHOro OCBITY, cucTeMartu3arlisi GopM, METOIB Ta 3aC001B HABYAHHSI.

Y mpoueci (QopMyBaIbHOTO €KCIIEpUMEHTY Oyiu peasi3oBaHi  BCl
nearoriydi  yMoBH, $KI OyJid BH3HAa4Y€HI B XOJ1 MUIOTAaXHOTO OMMUTYBAHHS
(maparpad 2.2).

dopmyBanbHu etan  jpocaimkeHHs (2010 — 2015 pp.) nomsraB y
BIIPOBAKEHHI pO3pO0JIEHOT METOANYHOT MOJiei (OPMYBAaHHS BMiHb MPOBEACHHS

HAaBYAJIbHOTO XIMIYHOTO E€KCIIEPUMEHTY MaWOYTHIMU BUUTEISMH HPUPOTHUUUX
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JUCHMIUIIH Y TPAKTUKY HABYAHHS BUIIMX HABYAIbHHUX 3aKJIaJIIB, AKi Opajiu y4yacTh
B EKCIIEPUMEHTI. AHali3 e(eKTUBHOCTI pO3pOOJICHOT METOANKH, 32 PE3yIbTaTaMu
anpo0Oarrii, OyJ0 MPOBEJEHO METOJaMH MaTeMaTUYHOI CTaTUCTUKHU: MaTeMaTUYHa
oOpoOka OTpHMaHUX pE3yNbTATiB, CTAaTHCTHYHA OOpoOKa, IHTEpIpeTalls Ta
MOSICHEHHSI OTPUMAHUX PE3yJIbTaTIB.

KopuryBansuuii eran (2015 — 2016 pp.) nepenbavaB yrouHEHHS Ta aHali3
OTPUMaHMX pE3yJbTaTIB BIAMOBIIHO IO LLIEH JOCTIIHUIBKOI poOOTH Ta 3 METOIO
BU3HAUEHHS NIEPCIEKTUBHUX IUISIXIB MOJAIBIIONO JOCTIKEHHS.

KibKiCTh yYacHHMKIB Ha KOXHOMY €Talll IeJaroriyHoro €eKCIepUMEHTY
LIJIKOM JIOCTaTHS JJIs CEpeIHbOAPU(METUYHOTO BIAXUIECHHSA HEe Outblie HiX 5%
BiJl ICTOTHOTO MaT€MAaTUYHOTO OYiKyBaHOTO pe3yjIbTaTy Ha piBHI 3HauymocTi 0,95
[193].

CucreMaTuyHICTh KOHTPOJIO 3a C(HOPMOBAHICTIO BMIHb ITPOBEICHHS
HaBYAJIbHOTO  XIMIYHOTO  €KCIIEpUMEHTY 3a0e3ledyBajacsi BUKOPHUCTAHHSIM
MOYaTKOBOr'0, MOTOYHOIO, TEMAaTUYHOIo (MOIYIbHOTO) [245] Ta MiACYMKOBOTO
KOHTpPOJIt0. Bylio BU3HAYEHO YOTHUPH TOYKH KOHTPOJIIO 32 CPOPMOBAHICTIO BMiHb
IIPOBE/ICHHS] HABUYAJbHOTO XIMIYHOTO EKCHEPUMEHTY: MOYaTKoBUH (4 cemectp;
HaBUYajbHAa JUCHUIUIIHA «TeXHiKa MIKUIBHOTO XIMIYHOTO €KCIIEPUMEHTY»),
noTouHui (5, 7 ceMecTpu; HaBYAIbHI JUCIUTUIIHN «MeToIMKa HaBYaHHS XiMii» Ta
«ITo3akacHa poboTa 3 XiMii») Ta MiACYMKOBHI (8 cemecTp; akTUBHA MeAaroriyHa
MPAKTUKA).

3acobaMu TIOTOYHOTO KOHTPOJI Y MeXaxX BHUBYCHHS HaBYAIBHUX
JUCHUIUTIH METOJMYHOI MiJTOTOBKH BUCTYMNAJIM TECTOBI 3aBIaHHS 13 BU3HAUCHHS
piBHS XIMIYHMX 3HaHb, MEpPEBIpKa CKIAJaHHA OIMOPHUX KOHCIEKTIB 13 TeM
HIKITBHOTO KypCy XiMii, MOAYJIbHI KOHTPOJbHI POOOTH [JIsi BU3HAUEHHS PIBHS
3aCBOEHHS 3HAHb 13 METOUKU BUKJIAJJaHHS OKPEMOI TEMHU.

CrneuupiyHUMH ~ METOJAaMU  KOHTPOJIO  BUCTYNald  caMOaHali3 1
CaMOKOHTpOJb, B3a€EMOKOHTPOJIb Ta KOHTPOJIb BHUKJIAJaue€M MOJEIIOBAHHS
HIKITBHOTO JEMOHCTPALIIMHOTO EKCIEPUMEHTY (TeXHIKa MIKUIBHOTO XIMIYHOTO

EKCTIIEpUMEHTY), (GparMeHTy YpOKy 13 HIKUIBHOK JIEMOHCTPAIIIE€0, YPOKY 13
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MIPOBEICHHSIM JTA00OPATOPHOTO JTOCHTIY Ta YPOKY — MPAKTUYHOT poOOTH (METOAMKA
HaBYaHHS XiMii).
CucteMy OIIIHIOBaHHS  HaBYAJIbHOI  JISJIBHOCTI  CTYJIGHTIB  MOJKHA
IPECTaBUTH Y BUTIISAA1 Ta0umi (Tabi. 3.1):
Tabnuys 3.1
@®opMH OUIHIOBAHHS HABYAJbHUX JOCATHEHb CTYAEHTIB i 4ac

(l)OpMyBaHHH BMiHb NMPOBEACHHA HABYAJIBHOI'0 xiMiyHOrO CKCIICPUMCEHTY

Peiitunrosa | Tema | MA | TIK3 | OK3 | JUI | CBK | JE | JIIIP | CBK | KV
OIlIHKA 3a 10 guis

TeMy III 3anaTTS micns
I 3agaTTa TeMu II 3aH9TTS TeMU oML I

3aHATTA

1IX11

IIPMH

OKHC

113

P

XP

HOC

HE

ME

ocC

[To3znauenns tem: IIXII — [TouaTkoBi ximiuni noHATTs; [IPMH — IIpocti peyoBuHu MeTanu
1 Hemetanmu; OKHC — OcHoBHi kitacu HeopraHiuHux crnoiyk; 113 — Ilepioguunuii 3akon; P —
Pozuunn; XP — Ximiuni peakuii; HOC — HaliBaxknusimni opraniuni crionyku; HE — Hemeraniuni
eqleMeHTH Ta ixHi crnonyku; ME — meramiuni enemeHTt Ta ixHi crnonyku; OC — Opraniusi
CIIOJTYKH.

Buau poGiT 13 Temu: MA — Meronnunuit ananiz; [IK3 — IIporpamoBanuii KOHTPOJIb 3HaHb;
OK3 — omopuwmii koHcnekT 3HaHb;, JJ[ — memoHcrpamiiinuii ekcnepument; JIE — momamiHiii
excnepumenT; CBK — camoananiz Ta B3aemoanani3 ekcnepumenrtiB; JIIIP — JlaGopaTopHi
nociiau i1 npaktudHi podotu; KY — KoncnekT ypoky.

Kpim TOro, oriHroBajiocs 1HIMBIAyaJlbHE BUKOHAHHS KOXHUM CTYJIEHTOM
TBOPYOTO TPOEKTY IIiJI Yac BUBYEHHS HABYAIBHOI IUCHUILIIHM «MeTroanka
HaBuaHHsA Ximii». [lepmuM OyB MPOEKT 13 PO3pOOKH Ta CKIAAAHHS KOHCIEKTY
OJIHOTO YPOKY 13 BHYYyBaHOI TE€MH 3 PO3pPOOKOI0 BCIX AWAAKTHUYHHX 3aCO0IB
HAaBUaHHS Ta TMPE3CHTAIlli BIPTyaJIbHOTO XIMIYHOTO EKCIIEPUMEHTY, JAPYTHUM —
CTBOPEHHS JOMAIIHLO1 XIMIYHOI J1abopaTopii W OMKUC €KCIEPUMEHTIB, SKI MOXKHA
npoBecTu 3 ii gomomororo. Ilignaranu OLIHINI HA 3aHATTI: Y4acTh CTYACHTIB Y

BUPIIICHHI CUTYalllHHUX 3aJa4 MPOOJIEMHOTO XapaKTepy, BUKOHAHHS BIpPaB Ha
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KOMEHTYBAHHS €KCIIEPUMEHTIB, CKJIAJIAHHS TUJAKTUYHUX 1TOp Ta BUKOPUCTAHHS iX
Ha 3aHATTSX U 1H.

TakuM YWHOM, CTYACHTH, AaKTUBHO IMPAIlIOIOYM Ha 3aHATTI, CKJIAJal04H
MOJIyJIbHI KOHTPOJIbHI POOOTH 3 TE€M, OTPUMYIOTh 3arajbHU PEUTHHT, SIKUW J1a€e
MOKJIUBICTh aBTOMATUYHO CKJIACTH 3aJ11K 13 HaBUYAJIbHOI JTUCHUIUIIHA. TaKoX BIH
CTAaHOBUTHh OCHOBY BH3HAUCHHS €K3aMEHAIIMHOI OIIHKU (cepeaHboapu(MEeTHIHE
eK3aMEeHalIiHOT poOOTH Ta 3arajibHOI PEUTUHTOBOT OLIIHKH).

VYpaxyBaHHs aKTUBHOCTI Ta BMOTHBOBAHOCTI HaBYaJIbHOI ISUTBHOCTI
CTYJICHTIB, aHali3 pe3yJibTaTiB HaBUaHHS, SKICTb BUKOHAHHS 1HIWBIAYyaJbHUX
3aBJjaHb, C(POPMOBAHICTh MEPBUHHOTO €KCIIEPUMEHTAIBHOTO JOCBIY, BKIIOUCHHS
y PI3HOMaHITHI BUJIM JISUIBHOCTI MijJ Yac HaBYaHHS 3a0e3Meunsii 00’ €KTHBHICTD
OLIIHKHU PIBHS C(POPMOBAHOCTI BMiHb MaOyTHIX BUUTENIB MPOBOJAUTH HAaBYAIbHUI

XIMIYHUIN €KCIIEPUMEHT.

3.2. Pe3yJibTaT eKCIIEPUMEHTAJIBLHOI POOOTH Ta iX aHAJII3

Ha xoHcTaTyBasibHOMY eTami JOCTI/DKEHHS OyJio BH3HAYEHO CTaH
c(OpMOBAHOCTI BMiHb NPOBEICHHS HABYAIBHOIO XIMIYHOTO EKCIIEPUMEHTY
MaiOyTHIMU BUYUTEISIMHU TIPUPOTHUYNX JUCIUILIIH 32 TPATUIIITHOIO METOUKOIO 1X
dbopMyBaHHS BIJIMOBIAHO 10 BU3HAUYEHUX KPUTEPIiB: MOTUBAIITHOTO, 3HAHHEBOTO
Ta IISUILHICHOTO.

PiBeHb copMOBaHOCTI BMiHb 32 MOTHBAIlIMHUM KPUTEPIEM BU3HAUYATIHU 3
JIOTTIOMOTOI0 METOIY CIIOCTEPEIKEHHSI 3a TISUTbHICTIO CTYJEHTIB Mij] 4ac BUPOOHUYOT
nearoriyHol MPakTUKH (10AaTOK 3).

OCHOBHMMHM TIOKa3HMKaMH, 3a SKUMH BHU3Haudajgacsi CGHOPMOBAHICTD
BIIMOBIHUX  yMIHb 32  MOTHUBAIliIMHUM  KpuTepieMm, Oynau:  OaxaHHs
BUKOPHCTOBYBaTH BMIHHS TPOBOJUTH XIMIYHHUN EKCIIEPUMEHT Yy HaBYaJIbHIN

JISJIBHOCT1; CaMOCTIMHICTh y B1IOOp1 TEXHIK MPOBEACHHS MIKIIBHUX XIMIYHHX
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eKCIIEPUMEHTIB; MPOBEACHHS MIKIIBHOTO XIMIYHOTO €KCIEPUMEHTY SIK €JIEMEHTY

HAyKOBOTO TMIi3HAHHsS; CTaBJICHHA JO Oprafisamii I[IKUIBHOTO XiMIYHOTO
eKCTepuMeHTy; (OpMyBaHHS MOTHBIB HaBUaJIbHOI MISJIBHOCTI Y4YHIB depe3
CKCIICPUMEHT; TIOBHOTa BUKOHAHHS  MPOTPAMHUX  IIKUIBHUX  XIMIYHHX
EKCTICPUMEHTIB.

BianoBigHo 10 BU3HA4YeHUX PIBHIB c(OPMOBAHOCTI BMiHb Oyjia oOpaHa
yotupubanapbHa IIKana ouiHoBaHHSI. Tak «(0» OaliB OTpUMyBaB CTYIEHT 3a
BIJICYTHICTh MOKa3HHKA; «1» 0an — 3a 4aCTKOBY HAsBHICTH MOKa3HUKA; «2» Oamu
— 3a HEMOBHY HAsABHICTh NOKA3HUKA; «3» Oajin — 3a MOBHY HAsBHICTh NOKA3HHKA.
MakcumanbHa KiIbKICTh OaiiB, SIKi MIT OTpUMAaTH CTYAEHT, cTaHOBMJIA 18.

KibKiCTh CTYIEHTIB, sIK1 OyJIM OXOIJICHI KOHCTAaTyBAJIbHUM €KCIIEPUMEHTOM
craHoBmwia 396 oci0. Takoi KITBKOCTI IIUIKOM JIOCTaTHBO IS TOTrO, III00
3a0€3MeUYuTH JIOCTOBIPHICTH OTPUMAHUX PE3YJbTaTIiB (BIAXUIECHHS CEPEIHBOTO
apu(pMETUYHOTO HE OLIbIIe K Ha 5% BiJl ICTOTHOIO MaTEMaTUYHOTO OYIKYBaHOTO
pe3yabpTary Ha piBHi 3Hauymocti 0,95 [193].

PesynpTaTt 00poOKHM OJaHKIB CIIOCTEPEXKEHB 11070 CHOPMOBAHOCTI BMIiHb
MPOBOJUTH HABYAIbHUM XIMIYHUN EKCIIEPUMEHT 33 MOTHBAUIMHUM KpUTEPIEM
npeacrasieHi B Jlomatky U.

PiBHi chopmoBaHOCTI BMiHb MPOBOJUTU IIKUIBHUM XIMIYHUM €KCIIEPUMEHT
32 MOTUBALIITHUM KPUTEPIEM MOAAHO y Tabaui 3.2.

Tabnuys 3.2
PiBHi copmoBaHOCTI BMiHb NPOBOAUTH HABYAJIbHUH XIMIYHUH
eKCIIePUMEHT Y Maiil0OyTHiX BUMTEJiB IPUPOIHUYMX IMCHUILIIH 32

MOTHBALIHIM KPUTEPi€EM Ha KOHCTATYBAJIbHOMY €Talli eKCIIEPUMEHTY

PiBenb Husbkuit | Cepenniii | Jloctathiii | Bucokuit Pazom
KinmpKicTh CTyIeHTIB 137 165 80 14 396
Bincotku, % 34,60 41,67 20,20 3,53 100,00

3 nomomoroto obpanoi dhopmynu (3.1) Ta pe3ynabTaTiB, HaBEACHUX Yy TaOI.
3.2, Oyno oOuucCieHO cepenHe 3Ha4YeHHS KoedilieHTa chOPMOBAHOCTI BMiHb

MIPOBOJAUTH HABUAJILHUM XIMIYHUN €KCIIEPUMEHT 32 MOTHUBALIITHUM KPUTEPIEM.



165

Keg. ( momus. xoncm.) = 0,397

Take 3HaueHHs BignmoBimae 3a mkamow (Jlomarok K, Tabn. JK.8)
CepeHbOMY PIBHIO C(HOPMOBAHOCTI BMiHb IPOBOJMTH HaBYAJIBHUN XIMIYHUN
eKCIIEPUMEHT 32 MOTUBALIITHUM KPUTEPIEM.

CdopmoBaHiCTh BMiHb MPOBOJIUTH HAaBYAIBHUM XIMIYHUN E€KCIEPUMEHT 3a
3HAHHEBUM KPUTEPIEM BU3HAUAJacsl 3a Pe3yJbTaTaMH KOHTPOJIBHOI poOOTH, SIKY
BUKOHAJHM CTyEHTH. J[0 3aBlaHb KOHTPOJIbHOT poOOTH OyJiM BKIIIOUEHI 3allUTaHHS,
Kl PO3KpUBAIM 3MICT TPhOX OJIOKIB YyMiHb: 3arajJibHUX (IHTEJIEKTyaJIbHHX),
EKCIIEPUMEHTAJILHUX Ta METOAUIHHX.

3MICT KOHTPOJBHOI POOOTH TMOJATaB Yy MOTHUBOBAaHUX BIAMOBIIAAX Ha
MOCTaBJICH1 3alUTAHHS:

1. Yu Buctymae, Ha Bamy ayMKy, HaBYaJIbHHI XIMIYHUI €KCIEPUMEHT
€JIEMEHTOM HayKOBOT'O IMI3HAHHS ISl YYHIB?

2. YUu noTpiOHO BHUCYBATH TIMOTE3y MPOBEACHHS XIMIYHOTO E€KCIIEPUMEHTY,
SIKIIO 11€ TIKITLHUN €KCTICPUMEHT?

3. Sx Bu BBaxkaere, yM HEOOXITHO OMPAIBOBYBATH TEXHIKY IMPOBEICHHS
EKCIIEPUMEHTY 3 METOI BiJI0OPY HEOOXIAHUX MJI JIOBEJICHHS TIMOTE3U PEaKTUBIB
Ta 00N THAHHS?

4. 3a3HauTe OCHOBHI  omepaiii XIMIYHOTO  EKCIEpPUMEHTY,  SKi
BUKOPHUCTOBYIOTBCS i1 Yac MOTO MPOBEACHHS Ha yPOIIi.

5. BuszHauTte OCHOBHI TmTpaBWiIa TEXHIKH O€3MeKHu, SKUX HEOOXITHO
JOTPUMYBATHUCA 11 Yac IEMOHCTpaIlli eKCIIEPUMEHTY Ha YPOIIi XiMii.

6. 3a3HauTe MpUOJM3HUI Yac MPOBEACHHS, OUIKYBAaHUI pe3ylbTaT, O3HAKU
Ta YMOBHU MPOBEACHHSA XIMIYHOIO eKCHepuMeHTy "PO34MHEHHS aMOHIaKy y BOJI
(ximiuHui poHTaH)".

7. Sxi 3acoOu axTUBI3aIi TMI3HABAJIbHOI MISUIBHOCTI YYHIB MOXHA
BUKOPHUCTATH TI1J] 9aC MPOBEACHHS XIMIYHOTO EKCIIEPUMEHTY Ha ypoIri?

8. O0epiTh MOCY/ Ta peaKTUBH JJIsl IEMOHCTpaIlii eKcrepuMeHTy « TermioBi
SBUILA MiJ Yac PO3YMHEHHS (PO3UMHEHHS aMOHIA HITpaTy 1 KOHIEHTPOBAHOI

CyJIb(aTHOI KHCIIOTU Y BOI1)».
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9. 3ampormonyiiTe miaH MPoOJIEMHOTO POBEICHHS MIKUIBHOI JEMOHCTpAIlii
"JlocaiIKeHHST PEYOBHH Ta X PO3YMHIB HA EIEKTPUYHY POBITHICTH".

10.3a3Ha4yTe OCHOBHI 03HAKH BAAJIOT0 JEMOHCTPALIIMHOTO EKCIIEPUMEHTY.

VY KOHTpOIBHIHN poOOTi 1- 3 3anuTanHs BU3HA4Ya€ cPOPMOBAHICTD 3arajJbHUX
(iHTENeKTyaabHUX), 4 - 6 — eKCIepUMEeHTANBHUX, a 7 - 10 — MeToquIHUX yMiHb.

Ha wnanucanuss koHTponbHOI poOoTH BiaBojuiocs 2 rtoauHu. KoskHa
BIJIMIOBI/Ib OIliHIOBaJIacs 4oTHpMa Oanamu. «0» OaniB CTyIEHT OTPUMYBaB 3a
BIJICYTHICTh BIANOBIMI, «I» 0am — 3a 4YacTKOBY BIANOBIJb, «2» Oamum — 3a
HEIOBHY BIJINOBIJIb Ta «3» 0anu — 3a MOBHY BIANOBIAb. Pe3ynbTaTH KOHTPOJIBHOT
pob6otu HaBezeH1 B Jlogatky K.

Pesynbrat BH3HaYeHHS C(HOPMOBAHOCTI BMIHb MPOBOJUTH HaBYAIHHHIMA
XIMIYHUH EKCHEPUMEHT MalOyTHIMH BYMTEISIMU 3a 3HAHHEBUM KpPHUTEpIEM
HaBejeH1 y Tabmuii 3.3.

Tabnuys 3.3
CdopmoBaHIiCTh YMiHb IPOBOAMTH HABYAJILHUUA XiMiYHU A
eKCIePUMEHT MA0yTHIMHM BUMTEISIMU 32 3HAHHEBUM KPHUTEPieEM Ha

KOHCTATYBAJIbHOMY €Talli 10CTiAKeHHA

3araibHi ExcniepumenrtanbHi | MeTou4H1 BMIHHS
(iHTEeNneKTyalbHi) BMIHHS BMIiHHS
PiBenn Kinbkicts % Kinpkictsb % Kinpkictsb %
Husbkuit 141 35,61 130 32,83 134 33,84
Cepenniii 150 37,88 155 39,14 122 30,81
JlocraTHiit 73 18,43 74 18,69 105 26,51
Bucoxkuii 32 8,08 37 9,34 35 8,84
Pazom 396 100,00 396 100,00 396 100,00
Kcg. (3nan. xoncm.) 0,488 0,506 0,434

Taki 3HayeHHs BIANOBIAAIOTH CEPEIHBOMY PIBHIO CHOPMOBAHOCTI BMIHb
MIPOBOJIUTH HABYAIHHUI XIMIYHUIA €KCTIEPUMEHT.

Jlnst BU3HA4YeHHS PiBHA C(HOPMOBAHOCTI BMIHb MPOBOJIUTH HaBYAIHHHMA
XIMIYHUM EKCIIEPUMEHT 3a [ISUIbHICHUM KpUTEpiEM OyJIO BHKOPHCTAHO METO
CIIOCTEPEKEHHSI 3 TMOJAIBIIAM OI[IHIOBAaHHSM JISJILHOCTI CTYJEHTIB IMiJI dYac
BUPOOHMYOT  MENAroriyHoi  NpakTUKU.  bJIaHKU  cHocTepexeHb,  SKi

BUKOpPHUCTOBYBaKcs, HaBeaeHi B JlogaTky JI.
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Pa3oM 13 BU3HAYEHHSM CEpeHBOT0 3HAYEHHS KoedilieHTa cOpMOBAHOCTI
BMiHb OyJI0 BU3HAYEHO CepeHE 3HAUCHHS Koe(DimieHTa MTOBHOTH BUKOHAHHS JTiH 3a
dbopmyioro (3.3). AHami3yloun pe3yJabTaTh CIOCTEPEKEHHS, OyJI0 BU3ZHAYECHO, 110
nist (BMiHHSI) BBaXKA€THCSl BUKOHYBAHOIO, SIKIIIO BOHA PEATi3y€eThCs HA CEPEIHROMY,
JIOCTaTHHOMY Ta BUCOKOMY piBHI, a HEBHKOHYBaHOI — KOJU c(opMoBaHa Ha
HU3BKOMY PIBHI.

Pesynpratu anamizy OnaHKiB cHocTepekeHb HaBeneHi B Jlomatky M.
PesynpTaTi po3paxyHKiB 13 BU3HAUEHHS PiBHS C(HOPMOBAHOCTI BMiHb MPOBOIUTH
HAaBYAJIbHUN XIMIYHMM EKCHEPHUMEHT 3a [ISUIbHICHUM KPUTEPIEM HABEAEHI Yy
tabnui 3.4.

Tabnuys 3.4
CdopmoBaHiCTh YMiHb IPOBOAUTH HABYAJIbHUH XIMIYHUH eKCIIEPUMEHT
Maii0yTHIMH BYUTEJIAMH 32 JIVIbHICHUM KPUTEPi€eM HA KOHCTATYBAJIbHOMY

eTamni J0CTiKeHHA

3araibHi ExcnepumenTanbHi o
. . . . MeTtoamuH1 BMIHHS
(IHTeNeKTyanbH1) BMIHHS BMIHHS
PiBenb KimpkicTh % KinpkicThb % KinpkicThb %
Husbkuit 212 53,53 186 46,97 233 58,84
CepenHiii 123 31,06 119 30,05 116 29,29
HocrartHiit 39 9,85 55 13,89 27 6,82
Bucokwuii 22 5,56 36 9,09 20 5,05
Pazom 396 100,00 396 100,00 396 100,00
Kc. (Oisnvn.koncm.) 0,408 0,379 0,309
Knosn. (xoncm.) 0,465 0,530 0,412

OtpumaHni 3HaueHHsT KOS(DIMIEHTIB CBIIYATh MPO T€, IO BMIHHS MTPOBOIUTH
HaBYaJbHUHN XIMIYHUI €KCTIEPUMEHT C(DOPMOBaAH1 Ta BUKOHYIOTHCS HA CEPEIHBOMY
piBHI.

[TopiBHSABIIN pe3yabTaTH, OTPUMAaHI B XOJI CIIOCTEPEKEHHS 3a ISUTbHICTIO
CTYJICHTIB TiJ Yac TeJaroriyHoi mnpaktukud (tadn. 3.2 ta Tabdn. 3.4) 13
pe3ynbTaTaMu KOHTPOJIBHOI poboTu (Tadi. 3.3), MOKHA 3pOOUTH BUCHOBOK, IIIO
piBeHb C(hOPMOBAHOCTI BMIHb IIPOBEACHHS HABYAJIBLHOTO XIMIYHOTO €KCIIEPUMEHTY
MalOyTHIMU BUMTENSIMH y OUIBLIOCTI CTYACHTIB — CEpeIHINA. AJe, pa3oM 13 THUM,

3HAYEHHS CEPEAHbOrO KoedilieHTa CcHOPMOBAHOCTI BMIHb 3a 3HAHHEBUM
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KpuTepieM Mae Builll 3Ha4eHHs (Tabi. 3.3) 3a koedirieHT chOpMOBAHOCTI BMIHb 32
TismpHICHUM KpuTepieM (Tabm. 3.4). lle moB’s3aHO 13 HEIOCTATHICTIO JOCBITY
MPAKTUYHOTO BKJIIOYEHHS CPOPMOBAHUX YMIHb VY [ISUIbHICTh, MEpEeBaKaHHIM
TEOPETUYHO! MIATOTOBKM HaJ MPaKTHYHOIO B Tpoueci (opMyBaHHS BMiHb
MPOBEJICHHS XIMIYHOT'O €KCIIEPUMEHTY. AHaI3 BUKOPUCTAHHS BMiHb Y JIiSTbHOCTI
CBIMYUTH TMPO HAJaHHS CTyJEHTAaMU OUIbIIOI yBark BIAJOMY BUKOHAHHIO
eKCIEPUMEHTAIbHOI YACTUHU HIKIJIBHOTO XIMIYHOTO €KCIIEPUMEHTY 1 HEXTYBaHHSIM
METOJUYHOIO CKJIJ0BOIO.

OTtpuMani  pe3yibTaTH  3aCBIAUYIOTh  HEJOCTaTHIO  €(EKTUBHICTh
TpaJMLIITHOT METOIUKN (POPMYBaHHS BMiHb MPOBEAEHHS HABYAIBHOIO XIMIYHOIO
EKCIIEPUMEHTY MalOyTHIMU BUUTEISIMUA TPUPOAHUYUX JAUCIHUIUIIH 1 TMOBHICTIO
HiATBEPHKYIOTHCS pe3yIbTaTaMH CIIOCTEPEIKEHHS 3a MIsUTbHICTIO 1 aHKETYBaHHSIM
MOJIOJIUX YYHUTENIB (H0CBi poOOTH 10 5 pokiB) (maparpad 2.1).

Jlist migBuilieHHs €(eKTUBHOCTI (hOpMYyBaHHSI BMiHb IPOBEJICHHS XIMIYHOTO
eKCIIEPUMEHTY B HaBYAJIbHUH Mporiec Oyia BIPOBaKEHA PO3pobeHa METOIUYHA
Mozenb (maparpad 2.4).

Ha (opMyBaIbHOMY eTarni EKCIEPUMEHTY Oynu CTBOPEHI
eKCIIepUMEHTaJ bHa Ta KOHTPOJbHA TpPYNH IMEJAroriyHoro €KCIEepUMEHTY 1
MIPOBOIUIIOCS HABYAHHS 3a PO3POOJICHOI0 MeTonuKor0. Binbip rpyn BigOyBaBcs Ha
JIpYroMy Kypcl HaBYaHHS 32 TAKUMHU O3HAKaMU: a) MPUOJIM3HO OJIHAKOBA KUIBKICTh
CTYJIEHTIB; 0) OJIHAaKOBHUI BUX1THHUI PIBEHh HABYAIBHHUX JOCSITHEHb CTY/ICHTIB.

JIJisi BU3HAUEHHS BUXIJHOTO PIBHS HaBYAJIbHMX JOCSITHEHb CTYIEHTIB OyB
NpOBEeNCHU 3pi3 3HaHb (y BUIJISAAI KOHTPOJIBHOI pOOOTH) CTYIEHTIB Ha
7a00paTOPHUX 3aHATTAX 13 XIMIYHUX JAUCIHILIIH. 3MICT KOHTPOJIBHOT poOoTH OyB
TaKUil camMuil, SIKHH BUKOPHUCTOBYBABCS HA KOHCTAaTYBAJIbHOMY €Tarl JOCTII>KEHHS.

JIist  BU3HAuYEHHS OJHOPIAHOCTI Tpynm OyJlo BUKOPUCTAHO KPUTEPIH
Creromenta [28; 31; 193; 199]. [lepmry rpymy, sika ckiamanack i3 226 oci0, mMu
BU3HAYMIIA KOHTPOJIbHOIO, a APYTY Tpyny 3 221 0cobu — ekcrnepruMeHTaNIbHOIO.

s obuucnenns kputepito CTbIOJIEHTa BUKOPHUCTOBYBAIU Taky (OpMyIy

[28].
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X-y n -n
ty = ‘ ‘ ) — (n1+n2_2) (3.5),
\/nl-DX+n2-Dy n +n,

ne t,,,, — kputepiit CThIOJIEHTA,;

N; — 00’em mepIoi BUOIPKH;

N, —00’eM apyroi BUOIpKH;

D, — BuOipKoBa qucnepcis nepiioi BUOIpKH;

Dy — BuOIpKOBa aucmepcis Apyroi BUOIPKH;

O - BubipkoBa cepeHs BEIMYMHA TIEPIIoi BUOIPKH;
0 - BHOIpKOBa Cepe/IHs BEIMYMHA IPYyTrol BUOIpKH.

st po3paxyHky kputepito CThloJIeHTa HEOOXiqHO OOYMCIUTH BHOIPKOBI

cepeaHi BeIMYMHUA 000X BUOIPOK.

X=-=— (3.6),

7€ X;— €JIeMEHT MHOXKWHU 3Ha4Y€Hb BUOIPKH;
M; — 4aCTOTa KOHKPETHOT'O BapiaHTa.

Takox HE0O0X1AHO 00UMCIUTH BUOIPKOBI AUCHEpCii 000X BUOIPOK.

> (% =%)'m

D=- - (3.7).

Bbyno copmynboBaHo ABI rinoTe3u:

Ho — BimmiHHOCTI cepemHix OamiB 3a KOHTPOJBHY pPOOOTY CTYICHTIB
KOHTPOJIbHOT Ta EeKCIEepUMEHTANIbHOI TPyl BHIIAJIKOBI, Tpynu moaiOHI 3a
HaBYAJIbHUMHU JIOCSITHEHHSMU 1 MOXYTh OyTH B35TI 32 €KCIIEpUMEHTAIbHY Ta
KOHTPONIBHY. Ho= {X cep- ¥ cep. = 0}

H; — BigMIHHOCTI MIDX CcepelHIMH OajllaMu 3a KOHTPOJIBHY poOOTY
HEBUMAAKOBI, TPYyNHU pI3HOPIAHI ¥ BiAOIp iX SK EKCHepUMEHTAlbHOI Ta

KOHTPOJIbHOI € XMOHUM. Ho = {X cep- Y cep. # 0}.
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Opepxani pe3yiabTaTl KOHTPOJIBHOI pOOOTH KOKHOTO CTyJeHTa 000X Irpym
HaBegeHi B Jlomatky H.

PiBHI copmMOBaHOCTI BMiHb MPOBOJUTH HaBYaIbHI XIMIYHUN €KCIIEPUMEHT
KOHTPOJIBHOT Ta €KCIIEPUMEHTAIBHOT TPYH 32 3HAHHEBUM KPUTEPIEM MPEICTaBICHI
B TaOu. 3.5.

Tabnuys 3.5
CdopmoBaHicTh yMiHb NPOBOAMTH HABYAJIbHI XiMiYHHHA eKCIIEPUMEHT
Mail0yTHIMHU BYUTEJAMH (BHAHHEBUI KpUTEPiil) Ha mo4aTKy GopMyBaIbHOI0

eTamy A0CJIiIKEeHHS

3azanvHi : o .
. . Excnepumenmanvui éminns,  Memoouuni eminHa
(inmenexmyanvHi) 6minHs ! !
PiBenn ET KI' ! ET KI' ! ET KI'
Kins- Kinb- 'Kisp- Kinb- 'Kinb- Kinb-

kicte| % |kicte| % kictb| % |kicth| % xicth| % |kicTE| %
Husskuii | 153 | 69,23 | 154 68,141 116 | 52,49 | 131 | 57,96 1 100 | 4525 | 96 | 42,48
Cepenniii | 43 | 19,46 | 47 20,80, 63 |2851| 63 | 27,88, 93 |42,08| 87 | 38,50
Hocrarwiit| 20 | 905 | 20 | 8,85, 32 |14,48| 23 | 10,18, 28 | 12,67 | 42 | 18,58
1
1

Bucoknit | 5 | 226 | 5 | 221, 10 | 452 | 9 [398, 0 |000| 1 | 0,44
Pazom | 221 |100,00| 226 |100,00; 221 |100,00| 226 |100,00; 221 |100,00| 226 |100,00

JIist noBeneHHs BUCYHYTHUX TinoTe3 Oynu oOuMcieHi BHOIPKOBI cepeHi
BEJIMYMHH, BUOIpKOBI aucnepcii BUOIpok Ta Kpurtepi CTbroAeHTa sl KOXKHOTO
0J10Ky BMiHb. OTpUMaH1 pPO3paxXyHKHU MPEACTABICHI Y BUIIIsIAL Ta0nuii (Tad. 3.6).

Tabnuys 3.6
CraTHCTHYHMI AHAJII3 HABYAJBbHHUX JOCATHEHDb CTYACHTIB HA MOYATKY

(popMyBaJIBLHOIO eTaIy J0CJIiIXKeHHS

. ExcrniepumeHTasibHa rpyna KoHTpospHa rpyna
VMiHHS < D, Ny 5 D, No tevn
Saraibai . 3,122 (2,985 | 221 | 3,204 | 2,852 | 226 | 0,502
(1HTEJIeKTyalIbH1)
ExcnepumMeHTasbHi 3,697 | 3,958 221 3,456 | 3,496 | 226 | 1,318
MeTtoanyHi 3,955 | 4,640 221 4,195 | 5,413 | 226 | 1,128

Jnis ob6panoro piBHs 3HauymocTi (o = 0,05) 3HaX0AMMO KpUTHUHE 3HAYEHHS

tpum (0,05; 221+226-2) = 1,965.



171

[TopiBHsIBIIM OTpUMaHe 3Ha4eHHs kKputepito CThIOIEHTA 13 HOTO KPUTUYHUM
3Ha4YeHHsIM Ha piBHI 3Hauymiocti 0,05, oTpumaemo:

ten = 0,502 < 1,965 =t (0,05; 445) (1A 3aranbHUX (IHTEIEKTyalbHHX )
YMiHb);

tewn = 1,318 < 1,965 =t,,,,, (0,05; 445) (11 exciepuMEHTAIbHUX YMIHB);

ten = 1,128 < 1,965 =t,,,,, (0,05; 445) (111 METOAUYHUX YMIHB).

Takum umHOM, TinoTe3a Hy mpuiimaethbesi. BimMiHHOCTI MiX pe3yJIbTaTaMu
Ipyn BHUIAJIKOBI, 1 MM MOXXEMO 00paTu Mepuly Ipymny SIK €KCIIEpUMEHTAIIbHY, a
JIPYTy — SIK KOHTPOJIBHY.

Pasom i3 TuM, Oyno BupaxyBaHO cepeaHiil KoeQilieHT c(pOpMOBaHOCTI
3arajJbHUX (IHTENEKTyalbHUX), EKCIEPUMEHTAIbHUX Ta METOJAUYHUX YMiHb
IPOBOJUTH HABYAIbHUI XIMIYHUN EKCIIEPUMEHT 3a 3HAHHEBHM KpPHUTEpPIEM Ha
noyatky (popMyBaibHOTO €TaIy AOCTiHKeHHs (Tad. 3.7).

Tabnuys 3.7
Cepenne 3HaueHHs KoedinieHTa chopMoOBaHOCTI BMiHb IPOBOAUTH
HABYAJIbHUI XiMiYHUI eKCIIePUMEHT MAHOYTHIMHM BUMTEISIMH 32 3HAHHEBUM

KPUTEpPieM HA MO4YATKY (GOpPMYBaJIbHOIO €TaIy A0CTiAKEHHA

YMiHHS Excnepumenmanvna epyna | Koumponvna epyna
3aranpHi (IHTENEKTyaTbHI) 0,347 0,356
ExcnepuMeHTanbHi 0,411 0,384
MertoanuHi 0,330 0,350
Cepeone 3HauenHs 0,359 0,362

AHani3 OTpPUMAaHHUX pe3yNbTaTiB 3acBiAUYy€, MO CTYACHTH Ha IOYATKY
(bOopMyBaLHOTO €Tarmy JOCTIKEHHS BUSIBIISIIOTH CEpeIHINA piBeHb CPOPMOBAHOCTI
BMiIHb TIPOBEICHHS HABYAJIBHOIO XIMIYHOIO EKCIEPUMEHTY 3a 3HaHHEBUM
KpUTEpiEM.

Takoxx Oyn0 TMPOBEIEHO CHOCTEPEKEHHS 3a C(HOPMOBAHICTIO BMiHb
MPOBOAUTH  XIMIYHUM  €KCIEPUMEHT 3a MOTHUBAIllMHUM (MOTHBAIlis) Ta
TISUTBHICHUM (€KCIEpUMEHTa bHI BMIHHS) KpHUTepisiMu. biaHku cnoctepexeHHs

HaBejeHi B Jlonarkax Il ta P. Pesynsratu cnocrepexenns HaBeneHi B Jlogatky C.
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PiBHI copMOBaHOCTI BMiHb MPOBEACHHS HABYAIBHOTO XIMIYHOTO €KCIIEPUMEHTY
3a MIsTTbHICHUM Ta MOTUBAIIMHAM KPUTEPisIMU HaBeeH] B Tabimii 3.8.
Tabnuys 3.8
Pe3yabTaTu cnocrepe:keHHs 3a c()OPMOBAHICTIO BMiHb IPOBOAUTH
HABYAJbHUIN XiMiYHNH eKCIIEPUMEHT 32 AisUIbHICHUM i MOTUBAL[IMHUM

KPUTEPiSIMU HA MOYATKY (POPMYBAIBHOIO €TaIy J0C/iIzKEeHHS

Excnepumenmanvui 6 minns ! Momusayia
ET KT i ET K

PiBenn Kinbkicthb % KinbkicTh % 1 KigbkicTb % KinbkicTh %
Huspkuit 1+ 110 49,77 116 51,32 . 133 60,18 144 63,72
Cepenmiii , 63 28,52 67 2965 , 61 27,61 45 19,91
Jlocratniii , 38 17,19 31 13,72 , 22 9,95 31 13,72
Bucokmit , 10 4,52 12 531 , 5 2,26 6 2,65

Pasom | 221 100,00 226 100,00 ; 221 100,00 226 100,00

JUJ1st TOPiBHSIHHA OJHOPIAHOCTI C()OPMOBAHOCTI BMIHb IPOBOJIUTH XIMIYHHMA
EKCIIEpUMEHT OyJM 0O04YMCIIeH] BUOIPKOBI CEpe/IHI BETUYMHH, BUOIPKOBI AUCIEPCi
BuOipok Ta kputepiii Crprogenta. OTpuMaHi pe3yjbTaTH PO3PaxyHKIB
IpeICTaBIICHI y BUTIIsIAl Tabauii (Tad. 3.9).

Tabnuys 3.9
CraTucTUYHMA aHAJII3 HABYAJIBLHUX JIOCATHEHDb CTY/IEHTIB HA MOYATKY

(hopMyBAJIBLHOTO eTamy JA0CJiKeHHSI

EkcniepumeHnranbHa KonTponsHa rpyna
[TokazHUK rpyna terin
X D, Ny 0 D, N,
ExcriepumenTansitl | g 371 | 13908 | 221 |6,248 12,877 | 226 |0,355
BMiHHS
Morusartiis 5,421 | 10,307 221 |5,354112,636| 226 |0,208

[TopiBHsBIIK OTpUMaHe 3HaYEHHS KpuTepito CThIOJIEHTA 13 HOr0 KpUTUYHUM
3HAYEHHAM Ha piBHI 3HauymocTi 0,05, oTpuMaemo:

ten = 0,355 < 1,965 =t,,,, (0,05; 445) (ekcriepuMeHTaIbH1 BMIHHS);

ten = 0,208 < 1,965 =t,,,,, (0,05; 445) (MoTHBaw1s).

Takum 4YMHOM, BIIMIHHOCTI MDXK pe3yJbTaTaMH TpPyH BHUIAJIKOBI, ¥ MH

MOKEMO 00paTu MeplIiLy TPyNny K €KCIEPUMEHTAIbHY, a JPYTY — K KOHTPOJIbHY.
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Pazom i3 Tum, Oyno BHpaxyBaHO cepeaHe 3Ha4deHHs KoedimienTa
c(hOpPMOBAHOCTI EKCIEPUMEHTATHHIUX YMiHb 3a MJISUIBHICHUM 1 MOTHBAIlIHHUM
KpUTEPIsIMU Ta KOE(]IIIEHT MOBHOTH iX BUKOHAHHS Ha MOYaTky (popMyBalIbHOTO
eTamy gociipkeHHs (Tabm. 3.10).
Tabnuysa 3.10
Cepenne 3HaueHHs1 KoediieHTIB ¢)OPMOBAHOCTI TA OBHOTH
BUKOHAHHSA eKCNIEPUMEHTAJIBLHUX BMiHb Maiil0yTHIMH BUUTEJISIMH 32
AiSUIbHICHMM Ta MOTHBALIIHUM KPUTEPiAMH HA MOYATKY (OpPMYyBaIbHOTO

eTamy A0CJIiIKEeHHS

Koediient Excnepumenrtanbna rpyna | KoHTponbHa rpyma
c(hOopMOBaHOCTI
Kegh. (momus. gpopm. 1) 0,301 0,297
Kcah. (excn. chopm. 1) 0,354 0,347
Knoen. (excn. popm 1) 0,502 0,487

AHami3 OTpUMaHMX PE3yJbTATIB 3acBiAUy€, IO CTYJACHTH Ha IOYATKY
(bopMyBaILHOTO €Tarmy JOCTIKEHHS BUSIBIISIIOTH CEpeIHINA piBeHb CPOPMOBAHOCTI
BMiHb POBOAUTH XIMIYHUIA €KCIIEPUMEHT.

OcHOBHMM  3aBIaHHSIM (OPMYBAJIBHOIO €Tamy JOCHIDKEHHS —cTaja
nepeBipka ePeKTUBHOCTI 3aITPONIOHOBAHOT METOAUYHOT MOiel (hOPMyBaHHSI BMIHb
MPOBOJUTH  HABUYajJbHI  XIMIYHI  €KCIIEPUMEHTH MaWOyTHIMHU  BUYUTEISIMHU
MPUPOJIHUYMX JAUCIUILIIH. [1i yac ekcrepuMeHTAIbHOTO HaBYaHHS BiIOyBajloCs
CIIOCTEPEXKEHHSI 3a CPOPMOBAHICTIO Yy CTYIEHTIB YMiHb HPOBOAUTH XIMIYHMMA
eKCIIEPUMEHT 13 OI[IHIOBAHHSAM BIJANOBIIHOI JISUIBHOCTI Ta iX aHKETyBaHHA (Y
(dbopMi KOHTPOJIBHOI POOOTH).

st noBeneHHs: €heKTUBHOCTI PO3pOOJICHOT METOAUKU OYJI0 CPOPMYJILOBAHO
IIB1 TIIIOTE3H JTOCIIHKEHHS:

Ho — BiAMIHHOCTI cepefHiX MOKa3HHUKIB CPOPMOBAHOCTI BMiHb MPOBOAUTH

XIMIYHMA €KCIepUMEHT MaiOyTHIMH BYHMTENSIMH MPUPOJHUYUX TUCIHUILIIH

KOHTPOJIbHOT Ta eKCHEpPUMEHTaJIbHOI TPyH BHUMAAKOBI, TIpynu TMOMIOHI 3a
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HAaBYAJIBHUMH JIOCATHEHHSAMH, 1 po3po0ieHa MeToauka HeedekTuBHA. Ho = {X cep-
Y cep. = O}

H; — BiZMIHHOCTI cepelHIX MOKa3HUKIB C(hOPMOBAHOCTI BMIHb MPOBOJUTU
XIMIYHMIA EKCIepUMEHT MalOyTHIMU BYHUTENSIMH MPUPOJHUYUX TUCIHUILIIH
HEBUIIAJIKOB1, €KCIIEPUMEHTAIbHI TPYNU MalOTh BUIIl MOKAa3HUKUA B pe3yJbTaTi
HAaBYaHHA 33 pO3p00JIEHOI0 METOIUKOK0. Ho= { X cep- ¥ cep. # 0.

Pesynbratu cmoctepexeHHs 3a C(OPMOBAHICTIO BMIHb MPOBEICHHS
HABYAJILHOTO XIMIYHOT'O €KCIIEPUMEHTY MaOyTHIMU BUMTEIISIMU 32 MOTHUBAIITHUM
kputepiem HaBeneHi y Jonarkax T, X Ta ] (B1AOOBIAHO 10 TOYOK KOHTPOJIIO).

PiBHi cdopmOBaHOCTI BMiIHb NPOBEIECHHS HABYAIBHOIO  XIMIYHOIO
EKCIIEPUMEHTY MallOyTHIMM BUMTENSIMU (MOTHBAIIMHUIA KpUTEpii) BU3HAYCHI 3a
pe3yabTaTaMu CIIOCTEPEKEHHS, HaBeAeH1 B Ta0ui 3.11.

Tabnuys 3.11
PiBHi cdopmMoBaHOCTI BMiHb IPOBEICHHA HABYAJIbHOI0 XIMiYHOTO

CeKCIIEPUMEHTY 32 MOTHBALIHHUM KPHUTEPIi€EM y IMHAMILi HABYAHHSA

Touxka

PiBeHn Excnepumenmanvna epyna Konmponwvna epyna
KupkicTh % KipkicTh %
Huspkuii 78 35,29 122 53,98
Cepenniit 80 36,20 59 26,11
= JlocTatHii 48 21,72 38 16,81
Bucoxknit 15 6,79 7 3,10
Paszom 221 100,00 226 100,00
Huspkuii 71 32,13 100 44,25
Cepenniit 60 27,15 63 27,88
= JlocTaTHii 52 23,53 48 21,23
Bucoxkuii 38 17,19 15 6,64
Paszom 221 100,00 226 100,00
Huspxuit 47 21,27 85 37,61
CepenHiii 65 29,41 74 32,74
> JlocTaTHii 64 28,96 36 15,93
Bucoxknit 45 20,36 31 13,72
Paszom 221 100,00 226 100,00

PesynbraTu croctepesxkenHs (tabn. 3.8 ta 3.11) 3acBiq4yrOTh MOCTYIOBE

301IbIIEHHSI KUTBKOCTI CTYAEHTIB, YMIHHS IMPOBEIEHHS HABYAJIBHOTO XIMIYHOTO
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eKCIIEPUMEHTY 32 MOTHBAIITHUM KPUTEPIEM SKHX c(POPMOBaHI Ha BUCOKOMY PiBHI
(Bix 2,26% no 20,36% (EI); Bixg 2,65 mo 13,72 (KI')), 1 BiamoBigHe 3MEHIIICHHS
KUIBKOCT1 CTYJICHTIB, Y SIKUX BOHH c()OpMOBaHi Ha HU3bKoMY piBHi (Big 60,18% mo
21,41% (EI'); Big 63,72% no 37,61% (KI)).

CratucTUYHUN  aHaji3 HaBYAIBHMX  JOCSATHEHb  CTYJEHTIB  IOJO
c(hOpMOBAHOCTI BMIHb MPOBEJICHHS HABUAJBbHOTO XIMIYHOTO EKCIEPUMEHTY 3a
MOTHBAILITHUM KpUTEpiEM TMpecTaBiIeHu y Tadm. 3.12.

Tabnuys 3.12
CraTucTHYHMH aHAJII3 HABYAJIBLHUX JI0CATHEHb CTYAEHTIB 11010
chopmoBaHOCTI BMIHb IPOBEICHHSI HABYAJIBLHOI0 XiMIiYHOI0 €KCIIEPUMEHTY

3a MOTUBALIHHUM KpHUTEPieM

ExcnepumMenTanbHa KourponsHa rpyna
Kype prpyna N i o
X D, ng 0 Dy N,
II 7,249 | 14,169 221 5894 | 13,139 [ 226 | 3,869
III 8,480 | 21,517 221 6,858 | 16,626 | 226 | 3,918
v 9,466 | 19,950 221 7,522 | 18,975 | 226 | 4,648

[TopiBHsBIIM OTpUMaHi 3Ha4eHHs KpuTepito CThIOJIEHTA 13 HOTO KPUTHYHUM
3HaueHHsM (1,965) Ha piBHI 3HauymocTi 0,05, MOXXHa 3pOOUTH BUCHOBOK, 110 B
Opoleci BOPOBAUKEHHS B HABYAJbHUI Mpolec po3poOsieHOT METOAUKH
dbopMyBaHHS BMIHb MPOBEJACHHS HABUAJBHUX XIMIYHUX EKCIIEPUMEHTIB
PI3HOPIAHICTD TpyM 30UIbLIYBaNACs W MEPEeBUIIMIIA KPUTUUHE 3HAUECHHS KPUTEPIIO
CrprozeHra.

Takum unHOM, rinore3a H; mpuitMaeTbes. BiAMIHHOCTI MIXK pe3yJibTaTaMu
rpyn HEBHUIMAKOBI, PI3HULS MikK c(HOPMOBAHICTIO BMIHb MPOBEICHHS HABYAIHHOTO
XIMIYHOTO €KCIIEPUMEHTY 332 MOTHBALIMHUM KPUTEPIEM EKCIEPUMEHTAIbHOI Ta
KOHTPOJIbHOT TPYH CBITYUTH MPO €(HEeKTUBHICTH YIIPOBAKEHOT METOIMYHOT MOJIEII
10710 (hopMyBaHHS NOIIOHUX YMIHb 32 MOTHUBALIHHUM KPUTEPIEM.

Pazom 13 TuMm, Oyno o0O4YHMCIEHO cepeaHe 3HA4YeHHS KoedilieHTa
c(opMOBaAHOCTI BMiHb 32 MOTHBAIIITHUM KpUTEpieEM Ta Horo npupict. PesynpraTtu

pO3paxyHKIB mpecTaBieH1 B Tadm. 3.13.
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Tabnuys 3.13

CdopmoBaHicTh yMiHb IPOBOAMTH XIMIYHHI eKCIIEPUMEHT Maii0y THIMH

BUYHUTEJISIMH 32 MOTUBAITHUM KPUTEPiEM y TUHAMILIi HABYAHHSA

ExcnepuMenTanbHa KontposnbHa rpyna
Kypc rpyna
Kcag. 17 Kca. 11

11 0,403 0,102 0,327 0,030

111 0,471 0,068 0,381 0,054

1Y% 0,526 0,055 0,418 0,037

3a Bech mepiof - 0,225 - 0,121

HaBYaHHS

AHamni3 OTpUMaHUX pE3yJbTaTiB JO3BOJISIE KOHCTaTyBaTH  OUIBIILY
e(EeKTUBHICTh pO3p00JEHOT METOAUKU (POPMYBAaHHS BMIHb IMPOBOJUTHU MIKIIbHHMA
XIMIYHUN E€KCIIEPUMEHT MalOyTHIMU BYUTEISIMU TPUPOJIHUYUUX JAUCIUILIH 3a
MOTHUBAIIMHUM KpUTEPiEM (TpUPICT KoedilieHTa chopMOBAHOCTI BMiIHb CTY/ICHTIB
KOHTpOJIBbHOI rpynu craHoButh 0,121, a excrepumentanbHoi — 0,225 3a Bech
nepioJ1 HaBYAHHSA).

Pesynbratn cpopMOBaHOCTI BMiHb MPOBEACHHS HABYAIBHOTO XIMIYHOTO
EKCIIEPUMEHTY  MallOyTHIMH  BUMTEISIMM  OPUPOAHUYMX  JAWCLHMILUIIH 34

MOTHBAIIHHUM KpUTEpieM TIpeAcTaBiieHi Ha rpadiky (puc. 3.1).

B
(o]
I 0,550
: 0,526
5‘ 0,450 NG
g 0.403 N0 0418
° ’ 0,381
% 0,350 :
T 0,301 / ~Y 0,327
8 0,207
S 0,250
EK ‘ Kr EX ‘ KT EX ‘ KT EK ‘ KT
| I 1 v
Touka KOHTpono

Puc. 3.1. ChopmoBaHicTh YMiHb NMPOBOAUTH HABYAIBHUN XIMIYHUN €KCIIEPUMEHT

MaiOyTHIMH BUYUTEISIMUA MPUPOJHUYUX JUCIUIUIIH 32 MOTUBAILIMHUM KPUTEPIEM
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Pesynbratn ¢opmyBaHHS BMIHb MPOBOAUTH HAaBUYAJIbHUMA  XIMIYHHUNA
eKCIEPUMEHT MaWOyTHIMU BUMTEISIMA 32 3HAHHEBUM KpuUTEpieM (pe3yiabTaTH
KOHTpPOJIbHO1 poOoTH) HaBeneHi B Jogarkax Y, I Ta FO.

PiBHi  cdopmoBaHOCTI BMIHb TNPOBOJUTH  HABYAIBHUNA  XIMIYHHA
EKCIIEPUMEHT KOHTPOJIBHOI Ta €KCIIEPUMEHTAIBHOI IPyIl 332 3HAHHEBUM KPUTEPIEM
y AMHaMIIll HaBYaHHs MpeIcTaBieH1 B Ta0m. 3.14.

Tabnuys 3.14
CdopmoBaHicTh yMiHb IPOBOAUTH HABYAJIbHUNA XIMIYHIH
eKCIIepUMEHT MA0yTHIMHM BUUTEJISIMU (3BHAHHEBUI KpUTEPiii) 3a

pe3yJibTaTaMU KOHTPOJIbHOI p000TH B IUHAMIlli HABYAHHS

. I .
3acanvni 1 EKcnepumeHmaJZbHZ
I

1

| .

. . . . | Memoouuni
(inmenexmyanvHi) BMIHHSL | 6MIHHS ,
|
1
1

Piserp ET K[ ! Er KT ET KT

Kine- Kinb- 1Kin- Kine- Kine- Kine-
. . . . . .
KICTh % KICTh % | KicTh % KICTh % ,kictb| %  |KkicTb %

Husekuit 1107 | 48,42 | 132 |58,41 1 89 | 40,27 | 111 49,121 75 [ 33,94 | 94 [ 41,59 |
Cepenniity 70 | 31,67 | 62 [ 27,43, 70 [ 31,68 | 72 | 31,86y 78 [ 35,29 | 93 | 41,16
Jlocrataiiil 35 | 15,84 | 25 [ 11,061 41 | 18,55 | 29 | 12,831 57 [ 25,79 | 34 | 15,04 I
Bucoxmit, 9 | 407 | 7 [310}21]950 |14 |619711[49 |5 [221]
Pasom | 221 (100,00 226 {100,001 221 [100,00| 226 [100,00§ 221 {100,00| 226 | 100,00}
Husexuii | 78 [35,29 [ 115 50,881 62 | 28,05 | 88 [ 38,941 45 [ 20,36 | 72 [ 31,86 !
Cepemniii] 79 [ 35,75 | 68 [30,09 50 | 22,63 | 81 {35,841 55 | 24,89 | 95 | 42,03 |
Jlocrarniiil 47 [ 21,27 | 28 12,391 68 [ 30,77 [ 40 [17,701 80 | 36,20 | 52 | 23,011
Bucoxmity 17 | 7,69 | 15 | 6,64 § 41 [1855] 17 | 7,52 ;41 [18,55| 7 | 3,10 |
Pasom 1221 (100,00 226 {100,001 221 [100,00| 226 {100,001 221 {100,00| 226 | 100,00
Husskuit | 56 | 25,34 | 106 [ 46,90 39 [ 17,65 | 69 [30,53; 28 | 12,67 | 58 | 25,66
Cepenniii] 68 | 30,77 | 63 | 27,881 38 [ 17,19 | 74 | 32,741 46 [ 20,81 | 87 | 38,50 |
Tocrarniii ! 61 27,60 37 [16,371 84 [ 38,01 | 56 |24,781 95 [ 42,99 66 | 29,201
Bucoxuii | 36 | 16,29 | 20 | 8,85 § 60 | 27,15 [ 27 [ 11,95y 52 | 23,53 | 15 | 6,64 |
Pasom 1221 (100,00 226 {100,001 221 [100,00 226 [100,001 221 [100,00| 226 [ 100,00

Touxka
KOHTPOJTIO

II

I

v

AHami3 pe3ynbTaTiB KOHTPOJIbHOI pobotn (tabm. 3.5 ta 3.14) 3acBimuye
MOCTYIOBE 30UIbIICHHS KUIBKOCTI CTYACHTIB, YMIHHS MPOBEACHHS XIMIYHOTO
EKCIIEPUMEHTY SIKMX 32 3HAHHEBHM KpUTEpieEM cPOpPMOBaHI Ha BHCOKOMY pPiBHI
(3araspHi (iHTENEeKTYyanbHi) — Bix 2,26% no0 16,29% (EI); Bix 2,21% no 8,85%
(KT'); ekcnepumenTtanbui — Bia 4,52% no 27,15% (EI'); Big 3,98% no 11,95%
(KT'); meromuuni — Bim 0% mo 23,53% (EI); Bim 0,44% mo 6,64% (KI)), 1

BIIMOBIJIHE 3MEHIIEHHS KIJIbKOCTI CTYJEHTIB, y SIKUX BOHM c(hOpPMOBaHI Ha
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HU3BKOMY PiBHI (3aranpHi (1HTeneKTyanbHi) — Big 69,23% no 25,34% (EI'); Bin
68,14% mo 46,90% (KI'); ekciepumenTtansui — Bix 52,49% mo 17,65% (ET); Bix
57,96% no 30,53% (KI'); meTonnuni — Bix 45,25% no 12,67% (EI); Bin 42,48%
10 25,66% (KI)).

JI1s1 MOpiBHSAHHS OJHOPITHOCTI (h)OPMYBaHHS BMIHb ITPOBOJAUTH HaBYAIbHUN
XIMIYHUM EKCIIEpUMEHT 3a 3HAHHEBUM KpUTEpiEM Oy OOYHMCIEHI BHOIPKOBI
cepeaHl BeNUYMHU, BUOIPKOBI aucriepcii BUOipok Ta kputepit CTblomeHTa is
KOXXHOTO OJIOKYy BMiHb. OTpHMMaHI PO3paxXyHKH MPEACTABJICHI Y BUTIISAAI TaOIUII
(Tabm. 3.15).

Tabnuys 3.15
CrarucTHYHMI aHAJII3 HABYAJIbHHUX JOCATHEHb CTY/JCHTIB 1I0H0
cpopMoOBaHOCTi BMIHb IIPOBEIEHHS XIMiYHOI0 €KCIIEPUMEHTY 32 3HAHHEBUM

KPHUTEPieM y JUHAMILI HABYAHHA

Touka . ExcnepumenranbHa rpyna KonTposbha rpyna
YMlHHH )—( DX nl 6 Dy n2 teMn

Saranbai . 3787 | 3724 | 221 | 3438 | 3255 | 226 | 1,973

. (1HTeNeKTyabHi)

~ | Exciepumentamsui | 4281 | 4727 | 221 | 3845 | 3927 | 226 | 2.209
MeTouani 4991 | 7.041 | 221 | 4248 | 5425 | 226 | 3,142
Saranbai . 4385 | 4146 | 221 | 3827 | 4,001 | 226 | 2,912
(1HTeNeKTyabHi)

I

ExcriepumenTanbHi 5,181 | 5,307 221 4,159 | 3,983 | 226 | 5,004
Mertoanusi 6,620 | 8,923 221 4,836 | 5,739 | 226 | 6,956

?i?{iibe?TyanLHi) 5122 | 4750 | 221 | 4159 | 4479 | 226 | 4,728

ExcriepumeHTanbHi 6,005 | 4,900 221 4,792 | 4,395 | 226 | 5,934
MetoanuHi 7,299 | 8,010 221 5,482 | 6,913 | 226 | 7,016

v

[TopiBHSBIIK OTpUMaH1 3Ha4eHHs KpuTepito CThIOJIEHTA 13 HOTO0 KPUTUYHUM
3HaueHHsM (1,965) Ha piBHi 3HauymocTi 0,05, MOXHa 3pOOUTH BHUCHOBOK, 110 B
mpolieci BIPOBAHKEHHS B HaBUAIBLHUU TPOIEC pO3poOJIEHOT METOAUYHOI MO
dbopMyBaHHS BMiHb MPOBEJACHHS HABYAIBHOIO XIMIYHOTO E€KCIIEPUMEHTY
PI3HOPIAHICTH TPYI 301IbIIyBalach 1 MEPEBUIIMIA KPUTHYHE 3HAYCHHS KPUTEPIIO
Creronenta. OTxe, po3podiieHa METOIMKa BUSBIIIACH €PEKTUBHOIO y (OpMyBaHH1

BI/IMOBITHUX YMiHb 32 3HAHHEBUM KPUTEPIEM.
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BinMiHHOCTI MDK  pe3ynbTaTaMd TPyl  HEBUIAAKOBI, pI3HUIA Yy
copMOBaHOCTI BMiHb TPOBEACHHA XIMIYHOTO EKCIIEPUMEHTY 3a 3HAHHEBHM
KPUTEPIEM €KCIEPUMEHTAIBHOI Ta KOHTPOJIbHOI TPYI CBIIYUTH MPO €(PEKTUBHICTD
BIIPOBAIHKEHOI METOAMIHOT MOJICIIL.

Pazom 13 TuM, OyJl0 BHpaxyBaHO CEpeIHE 3HauYCHHS KoedilieHTa
chopMOBaHOCTI  3arajdbHUX  (IHTEJNEKTyaJlbHMX), EKCIIEpUMEHTAJIbHUX  Ta
METOJNYHUX YMiHb IPOBOJUTH HABUAIBHUHN XIMIYHUIN €KCIIEPUMEHT 32 3HAHHEBUM
KpPUTEPIEM y TUHaMIIll HaBYaHHs (Tadi. 3.16).

Tabnuys 3.16
CdopmoBaHicTh 3arajibHUX (IHTEJIEKTYaJIbHHUX), eKCIIEPUMEHTAJIbHUX
Ta METOAUYHUX YMiHb NMPOBEIEeHHS HABYAJIbLHOI0 XiMiYHOI0 eKCIIEPUMEHTY

Maii0yTHIMHU BYUTEJIAMH 32 3HAHHEBUM KPUTEPieM y JTUHAMILI HABYAHHA

ExcniepuMenTanbHa rpyma Kontposbna rpymna
Touxka VMminaga

Kca. 7 Kea. 17
3araipHi 0,421 0,074 0,382 0,026
_ ExcriepumenTanbHi 0,476 0,065 0,427 0,043
- Meroanuni 0,416 0,086 0,354 0,004
Cepeone 3nauenns 0,435 0,076 0,384 0,023
3araneHi 0,487 0,066 0,425 0,043
— ExcniepumenTanpHi 0,576 0,100 0,462 0,035
— MeronuuHi 0,552 0,136 0,403 0,049
Cepeone 3nauenns 0,540 0,104 0,427 0,043
3araibHi 0,569 0,082 0,462 0,037
> ExcriepumenTanbHi 0,667 0,092 0,532 0,070
= MertoanuHi 0,608 0,057 0,457 0,054
Cepeone 3nHauenns 0,614 0,075 0,481 0,054
. 3araiabHi - 0,222 - 0,106
Eé = ExcriepumenTanbHi - 0,256 - 0,148
s 3) Metoauyni - 0,279 - 0,107
Cepeone 3nauenns 0,252 0,120

Amnaniz otpumannx pesynsTaTiB ([omatox K, tabm. XK.2, XK.3) 3acBimguye,
10 EKCIIepHMEHTaJbHE HaBYaHHS JO3BOJWIIO JOCSATTH CTYJIEHTaM JOCTaTHHOTO
piBHS c(OpPMOBAHOCTI BCiX OJIOKIB yMiHb TPOBOJUTH HABUYAIBHUN XIMIYHUN
eKCIIEPUMEHT 332 3HAHHEBUM KPHUTEPIEM, TO1 SIK TpaaulliiiHe HaBUAHHS — TIIbKU

CepeAHBOTO PiBHsI CHOPMOBAHOCTI BIAMIOBITHUX YMIiHb.



180

Pesynbratu ¢opmyBaHHS BMiHb NPOBEACHHS HABYAJIBHOTO XIMIYHOTO

eKCIIEPUMEHTY MalOYTHIMU BUHMTEISIMU MPUPOAHUYUX TUCIHIUIIH 33 3HAHHEBUM

KpUTEpieM MpeicTaBieHl Ha rpadiky (puc. 3.2).

- 0650
§ 0,600 W 0614
g 0,540 / \
o 0,550 A
2 / \0481
& 0,500 ‘
g s /S N/
0,450
£ / W 0,427
£ 0400 '
5 - ./ 0,384
g 0,350
0,362
% 300 0389 , , ,
EK ‘ Kr EK ‘ Kr EK ‘ Kr EK ‘ Kr
| I ] %
Touka KOHTpONHO

Puc. 3.2. ChpopMoBaHicTh YMIHb HPOBOAUTH HABYAIBHUI XIMIYHUI €KCIIEPUMEHT
MaiOyTHIMHU BUYUTEIISIMHU MPUPOTHUYUX TUCIUILIIIH 32 3HAHHEBUM KPUTEPIEM

Pesynbratn cmocrepexxeHHss 3a  C(OPMOBAHICTIO BMiIHb MPOBOAMUTH
HAaBUYAJIBHUN XIMIYHMM EKCHEPUMEHT 3a AiSUIbHICHUM KpPUTEpiEM HaBEICHI B
Jonatkax @, III ta 1.

PiBHi  copmoBaHOCTI BMiIHb MPOBOJUTH  HABYAIBHMM  XIMIYHHIA
eKCIIEPUMEHT VY CTYICHTIB KOHTPOJBbHOI Ta EKCIIEPUMEHTAIbHOI Tpym 3a
JUSTBHICHUM KpUTEpIEM y TMHAMIL HAaBYaHHS MpeJicTaBieH1 B Tadn. 3.17.

AHamiz pesynbTaTiB cnoctepekeHHs (tabm. 3.8 Ta 3.17) 3acBimuye
NOCTYNOBE 30UIBIIEHHS KUIBKOCTI CTYJEHTIB, YMIHHSI MPOBEICHHS HaBYaJIbHOTO
XIMIYHOTO EKCHEPUMEHTY SKHX, 3a MAISUIbHICHUM KpuTepieMm, chopMoBaHI Ha
BUCOKOMY piBHI (3arayibHi (iHTenektyanbHi) — Big 0,90% mo 9,05% (EI); Bin
2,21% no 4,87% (KI'); ekcnepumenTtanbii — Bia 4,52% no 29,86% (EI'); Bin
5,31% mo 11,95% (KI'); meTommuni — Bix 5,88% mo 21,27% (EI); Bix 2,65% mo

5,75% (KI)).
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Tabnuys 3.17
CdopmoBaHicTh BMiHb POBOAMTH HABYAJILHUN XiMiYHMT
eKCIIePUMEHT MA0YTHIMM BUUTEJaIMH (TislJIbHICHUI KpUTEpiii) 3a

pe3yJabTaTaMM CIIOCTEPEC/KCHHA B Ill/lHaMiIIi HaBYaHHA

BaranbHi (iHTeNeKTyanbHi)  EKCCpUMEHTATbHI 1 L :

) | . ,  MeTtoauuHi BMIHHS

o BMIHHS . BMIHHS . .
= Er KT | Er KT | Er KI' |
ﬁ 1 1 1
Kimnb- Kins- Kinb- Kinb- Kinb- Kins- :

1

PiBenp |kicth| % |kicth| % '!kicth| % |kicth| % 'kicte| % |kicth| %
Hwusekuii | 110 | 49,77 | 144 163,721 68 |30,77| 94 41,591 84 |38,01| 101 (44,691
Cepenniii | 84 [38,02] 57 [25228 79 |3575| 81 [3584] 84 38,01 82 |36,28]
=|docraruiri| 25 (11,31 20 | 8,85 | 51 (23,07 37 16,38i 40 |18,10| 37 |16,38]
Bucoxuit | 2 [090| 5 | 221123 |1041] 14 | 619113 | 588 | 6 |265]
Pasom | 221 |100,00| 226 {100,001 221 |100,00] 226 | 100,001 221 | 100,00 226 |100,00}
Husexmit | 83 [37,56] 137 [60,621 30 | 1765 | 78 | 34511 54 [ 2443 | 110 | 48671
Cepenniii | 93 [42,08| 61 26,99i 77 | 3484 | 74 32,74i 72 | 3258 | 65 |28,76]
Jlocrarwiii| 35 |1584| 20 [ 8851 66 | 2086 | 57 | 25231 72 | 3258 | 38 |1682]
Bucoxuii | 10 [ 452 | 8 [ 354 30 | 1765 17 | 752 | 23 | 1041 ] 13 | 575 ]
Pasom | 221 |100,00| 226 | 100,001 221 | 100,00| 226 | 100,001 221 |100,00| 226 |100,00]
Husexmii | 73 [33,03] 123 [54,42y 28 | 1267 | 58 | 2566 | 38 | 17,19 | 96 |42,48]
Cepenniit | 77 |34,84| 66 [29,211 49 | 2218 | 86 | 38051 56 | 2534 | 69 | 3053
Tocrarniit| 51 [23,08] 26 [11,501 78 | 3520 | 55 | 2434 80 | 3620 | 48 |21,04]
Bucokuit | 20 [ 9,05 | 11 | 4871 66 | 2086 | 27 | 11950 47 | 2127 | 13 | 575 |
Pasom | 221 [100,00] 226 | 100,00y 221 [100,00| 226 | 100,00y 221 | 100,00 | 226 |100,00

111

v

BianoBinHo, BinOysoCs 3MEHIIEHHS KUIBKOCTI CTYJEHTIB, YMIHHS SIKHX
chopMoBaHi Ha HM3BKOMY piBHI (3aranbHi (1HTeNeKTyasbHi) — Bif 49,77% 1o
33,03% (ET); Bim 63,72% no 54,42% (KI'); exciepumenTanbii — Bix 49,77% no
12,67% (ET); Bix 51,33% no 25,66% (KI'); metonnuni — Bia 38,01% mo 17,19%
(ET); Bix 44,69% no 42,48% (KTI')).

JIsist TOpIBHSIHHSL OAHOPIAHOCTI (POPMYBAHHS BMiHb IIPOBEICHHS XIMIYHOIO
eKCIIEPUMEHTY CTYACHTIB EKCIIEpUMEHTAIIBHOI Ta KOHTPOJBHOI Tpym 3a
TUSTEHICHUM KpUTepieM Oyiu oOurciieHl BUOIPKOBI CepeiHI BEIMYMHH, BUOIPKOBI
nucrepcii BuOipok Ta kputepiit CThrofeHTa Il KOKHOTO 010Ky BMiHb. OTpuMaHi

PO3paxyHKH MpeAcTaBieH] y BUrsal Tabmuii (tadi. 3.18).
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Tabnuys 3.18

CrarucTUYHM aHAJII3 HABYAJIbHHUX OCATHEHb CTY/EHTIB 11010
copMoOBaHOCTI BMiHb IIPOBEIeHHSI XIMiYHOI0 eKCIIEPUMEHTY 32 AisIbHICHUM

KPUTEPieEM y AUHAMILI HABYAHHS

i Excniepumenranbha rpyna | KoHTposbHa rpyna

Touxa BwMminas X D, N o D, o -
3arabHi . 3538 | 2,538 | 221 | 3221 | 3,013 | 226 | 2,007

. (1HTEJIeKTyaJIbH1)

— | ExciepumenTanbHi 5,294 8,171 | 221 | 4,566 | 7,440 | 226 | 2,748
MeroanuHi 6,032 12,519 | 221 | 5,341 | 10,357 | 226 | 2,156
SaranbHi . 4127 | 3350 | 221 | 3,394 | 3,239 | 226 | 4,259

— | (1HTEenexTyanpHi1)

= ExcniepumMenTanbHi 6,416 8,433 221 | 5,177 | 8,093 | 226 | 4,548
Meroanyni 7,615 14526 | 221 | 5,681 [ 12,996 | 226 | 5,500
3arabi . 4593 | 4,088 | 221 | 3,677 | 3,573 | 226 | 4,937

S (IHTETIeKTyaJbH1)

— | ExkcnepumeHTaNbH1 7,493 8,929 221 | 5,717 | 8,141 | 226 | 6,415
MeroanuHi 8,905 15,425 | 221 | 6,119 | 13,406 | 226 | 7,741

[TopiBHSABIIK OTpUMaH1 3Ha4eHHs KpuTepito CThIOIEHTA 13 HOTO0 KPUTUYHUM
3HaueHHaM (1,965) na piBHi 3HauymocTi 0,05, MokHa 3poOUTH BHUCHOBOK, IIIO B
MpoIIeCl BIPOBAKEHHS B HaBUYAIBHUU Mpoliec po3poOJIeHOT METOAMYHOT MOJIEI
dbopMyBaHHS BMIHb TMPOBEJAECHHS HABYAIBHOIO XIMIYHOTO E€KCIIEPUMEHTY
PI3HOPIAHICT TPYyN 301IbIIYBaNacs 1 MEPEBUIUIIA KPUTHYHE 3HAUCHHS KPUTEPIIO
Creronenta. OTxe, po3po0iieHa METOAMKA BUSIBUIIACh €PEKTUBHOIO Yy (POpMYBaHHI
noAi0HUX YMiHb 32 JISTTbHICHUM KPUTEPIEM.

Pazom i3 TmM, Oyno po3paxoBaHO CepelHE 3HA4YeHHS KoedirieHTta
c(OpMOBAHOCTI BMiHb NPOBEICHHS HABYAIBHOIO XIMIYHOTO €KCIIEPUMEHTY
MalOyTHIMU BUUTESIMU MPUPOTHAYUX JAUCIUILTIH 32 MISUTbHICHUM KPUTEpIEM Ta
Horo mpupict. Pe3ynbTaTi NMpoBeAEeHUX pPO3paxyHKiB HaBe[eH! B Tabiuii (Tali.

3.19).
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Tabnuys 3.19

CdopmoBaHicTh yMiHb NPOBOAMTH HABYAJIBHUI XiMIYHUI
eKCIIEPUMEHT MANOYTHIMM BYUTEJISIMHM NPUPOAHAYHMX TUCIHUILIIH 32

NiSUIbHICHMM KPUTEPieEM y TUHAMILl HABYAHHS

Touka i Excnepumenransha rpyna | KonTpoiabsHa rpyna
VMinHS
Kcagh. 11 Kcegh. 11
3aranbHi (IHTEJIEKTYaJIbHI) 0,393 - 0,358 -
_. | ExciepumenTainbHi 0,441 0,087 0,381 0,033
~ [ Meroanuni 0,402 - 0,356 -
Cepeone 3nauenns 0,413 - 0,365 -
3aranbHi (IHTEIEKTYyallbHI) 0,459 0,065 0,377 0,019
— ExcniepumeHTanbpHi 0,535 0,094 0,431 0,051
— | MeroauuHi 0,508 0,106 0,379 0,023
Cepeone 3nauenns 0,504 0,091 0,396 0,031
3aranbHi (IHTEICKTYaIbHI) 0,510 0,052 0,409 0,031
> ExcniepumMenTainbHi 0,624 0,090 0,476 0,045
— | MeroauuHi 0,594 0,086 0,408 0,029
Cepeone 3nauenns 0,583 0,079 0,431 0,035
- 3aranpHi (IHTEJIEKTYaJIbHI) - 0,117 - 0,051
E_é _% ExcniepumenTtanbHi - 0,270 - 0,129
8 ) MeroanuHi - 0,192 - 0,052
Cepeone 3nauenns - 0,193 - 0,077

AHani3 OTpUMaHHUX pe3yJNbTaTiB J03BOJSIE KOHCTATYBaTU €(QEKTUBHICTh
pO3pO0IeHOI METOAWYHOT MOojenl 1moa0 (GOpMyBaHHA BMiHb IPOBOJUTH
HAaBYAJbHUN XIMIYHUI EKCIIEPUMEHT MaWOyTHIMH BYUTEISIMU TPUPOTHHUUUX
JUCLUIUIIH, OCKUIBKY NpUPICT KoedilieHTa cpOpMOBAHOCTI BMiHb Y KOHTPOJIbHIN
rpyni ctanoButh 0,077, a excriepuMeHTanbHiIN, 3a 11e# ke mepiog — 0,193.

Takox, aHamiz orpumaHux pesynbrariB (Jomatok XK, tadm. XK.2, XK.3)
3acBiUy€, MO0 EKCIIEPUMEHTAIbHE HABUAHHS JO3BOJHIO JOCATTH CTyIEHTaM
JIOCTaTHHOTO PIiBHSA C(HOPMOBAHOCTI EKCIEPUMEHTATHHUX Ta METOAMYHUX BMIHb
MPOBOJUTH HABYAIbHUM XIMIYHUN EKCIIEPUMEHT (32 MISUIbHICHUM KPHUTEpIEM),
TOMl, SIK TPaguIliiHEe HABYAHHS JO3BOJIMIIO JOCSTTU TUIBKH CEPEAHBOTO PIBHS
c(hOpMOBAHOCTI BIIMIOBITHUX YMiHb.

BukopucroByroun ¢opmynu 3.3 ta 3.4, Oysio po3paxoBaHO KOEDIIIEHT
NOBHOTM BUKOHAHHS i Ta KOEQIIIEHT YCHIMIHOCTI iX pO3BUTKY. OTpumaHi

pe3ysbTaTh HaBeeHl B Tabnuii 3.20.
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Tabnuys 3.20

Cepenne 3HaueHHs KoedillieHTIB MOBHOTH BUKOHAHHS Aiil Ta

YCHIIIHOCTI iX PO3BUTKY B JUHAMIII HABYAHHS

Touka Vit ExcniepumMenTanbHa rpymna KoHntposbHa rpyna
Knosn. y Knosn. y
3aranbHi (IHTEJIEKTYyaIbHi) 0,500 - 0,363 -
. ExcniepumenTaibHi 0,692 1,378 0,584 1,200
— | Meroanuni 0,620 - 0,553 -
Cepeone 3nauenns 0,605 - 0,500 -
3aranpHi (IHTEIEKTYyaIbHI) 0,624 1,243 0,394 0,784
— ExcniepumenTaiibHi 0,824 1,190 0,655 0,946
— | MeronnuHi 0,756 1,219 0,513 0,828
Cepeone 3nauenns 0,735 1,214 0,521 0,861
3aranbHi (IHTENEKTYyalbHI) 0,670 1,072 0,456 0,730
S ExcriepumenTanbHi 0,873 1,060 0,743 0,903
- MeroanyHi 0,828 1,096 0,575 0,761
Cepeone 3nauenns 0,790 1,076 0,591 0,805
- 3aranbHi (IHTENEKTYyalbHI) - 1,333 - 0,907
§ .2 | ExcniepumeHTanbHi - 1,739 - 1,480
= o' | Metoauuni - 1,336 - 0,928
Cepeone 3nauenms - 1,469 - 1,105

AHani3yrouu OTpUMaH1 pe3yjbTaTH, MOKHA KOHCTAaTyBaTH, L0 YCHIIIHICTb
PO3BUTKY BMiHb Y €KCIIEPUMEHTAIBHUX Tpyna Oyia 3Ha4HO BUIOK (Oinbire 1), a
B KOHTPOJBHUX — TOMipHOIO (MeHIne 1). Takum unHOM, po3pobiieHa METOIUYHA
MOJIE/Ib J103BOJISIE MAUOYTHIM YUMUTENSIM JOCATTA JOCTATHBOI'O PiBHS BUKOHAHHS
3arajbHuX (IHTEJIEKTYaIbHUX) Ta BUCOKOTO PIBHS BUKOHAHHS €KCTIEPUMEHTAIBHUX
1 METOAUYHHUX YMIHb, TOJl SIK Y KOHTPOJBHIN Tpymi 3arajibHi (IHTEJIEKTYasbHI)
BMIHHS BUKOHYIOTBCSI Ha CEpEIHBOMY, a €KCIEPUMEHTAJIbHI Ta METOJAWYHI — Ha
JOCTaTHHOMY PiBHSIX.

Pesynbratn (QopMyBaHHS BMiIHb NPOBOJUTH HABUAJBHUM XIMIYHUN

EKCIIEPUMEHT MAOyTHIMU BUYUTEIISIMH TMPUPOJHUYHMX MUCIUIUIIH 32 TisTbHICHUM

KpUTEpIEM MpeicTaBieH1 Ha puc 3.3.
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Puc. 3.3. CdopmoBaHICTh yMiHb MNPOBOJAWTH HABYAIBHUN XIMIYHHMA
CKCTICPUMEHT MaHOyTHIMU BUYUTEISAMH MPUPOJIHUYUX JUCIUIUIIH 3a IIsUTbHICHUM

KpUTEpiEM

Pestomyroun oTpumani pe3yabTaTH, NPUXOAMUMO O BHUCHOBKY, IIIO
3alpONOHOBAHA METOJWYHA MOJENb (POpMyBaHHS BMIHb MPOBEAEHHS XIMIYHOTO
CKCIIEPUMEHTY B IIKOJI MalOyTHIMH BUYMTEISIMH BHSIBHJIACS  JIOCTATHBO
eeKTUBHOIO,  OCKUIBKM  3a  BCIMa  KPUTEpIsIMU  BMIHHA  CTYJICHTIB
€KCIIEPUMEHTAJIbHUX TPYH 3a3HaIM 3HAYHOTO PO3BUTKY Ta Oyl BHUUI, HIXK Yy
CTYJIEHTIB KOHTPOJIbHUX TpyT (puc. 3.4).

Takum 4YMHOM, OPIBHSHHS PE3yJbTaTIB C(HOPMOBAHOCTI BMiHb MPOBEACHHS
HABYAJBLHOTO XIMIYHOTO E€KCIEPUMEHTY MalOyTHIMU BYMTEISIMA TPUPOTHUYUUX
JUCIMILUTIH 32 MOTHBAIlIMHMM, 3HAHHEBUM Ta JIISUIBHICHAM  KPUTEPIEM,
npejcTaBiieHl y BUMIIAl Tabmuie (Tadn. 3.8; 3.11; 3.14; 3.17; 3.20) Ta rpadika
(puc. 3.4), Ha QopMyBaIbHOMY eTalll JOCHIIKEHHS CBIiI4aTh Ha KOPHCTH

3aMpONOHOBAHOI METOAMYHOI MOJIeIl (POpMYyBaHHS 3a3HAYEHUX YMIHb.
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Puc. 3.4. ChopmoBaHICTh yMiHb MPOBEACHHS XIMIYHOTO E€KCIIEPUMEHTY B

IIKOJII MAOYTHIMU BUUTEISIMU IPUPOTHUYUUX JUCIUIUTIH 32 KPUTEPISIMHU.

['moTe3y HaIoOro MOCHIIKEHHS JOBEACHO: PE3yJIbTaTOM YIPOBAaIKEHHS

pO3pO0ICHOI METONMYHOT MOJeNi Ta OOTPYHTOBAaHMX TIEAArOTIYHUX YMOB €

MIJBUILEHHS PIBHSA CPOPMOBAHOCTI BMIHb MPOBEIEHHS XIMIYHOIO €KCIIEPUMEHTY

MalOyTHIMU BUYUTENISMH NPUPOJHUYMUX AMCIUIUIH B €KCIIEPUMEHTAIbHIN TpyIi.

JIoCTOBIpHICTh JaHUX MIATBEP/KEHA PO3PAXyHKAMU TMPUPOCTIB CEPEIHBOTO

3Ha4YeHHs1 KoedimieHTa c(POpMOBAHOCTI BMIHb 3a MOTHBAI[IWHUM, 3HAHHEBUM Ta

JUSTBHICHUM KPUTEPISIMU, KOE(IIIEHTOM YCHIITHOCTI PO3BUTKY BMIiHb KOXKHOTO

OJIOKy 3a [ISJBHICHUM KpPUTEpPIEM Ta TIEPEBIPKOI EKCIEPUMEHTAIBHOI Ta

KOHTPOJILHOT TPYIl HAa Mipy OJHOPITHOCTI 3a JAOMOMOrot0 kputepito CThIOJIEHTa B

IUHAMIL HaBYaHHA.
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BucHOBKH 10 TPETHOI0 PO3AiILY

Y mporeci TpOBENEHHS EKCIEPUMEHTaIbHOI pOOOTH  mepeBipsiiach
e(EKTUBHICTh METOAMYHOI MOAENi (OpMyBaHHS BMiHb MPOBOAWTH HABYAIbHUMN
XIMIYHUM €KCTIEPUMEHT MaOyTHIMU BUUTEIISAMU MPUPOTHUYMX TUCITUILTIH.

HocnimpkeHHs: 0ysjo0 npoBefeHe B JAeKiIbka eramniB. Ha KoHcTaTyBajgbHOMY
etani gocaimxeHHs (2007 — 2010 pp.) Oysno oOrpyHTOBAHO MPEAMET JOCIIHKEHHS,
BU3HAYEHO pIBEHb C(HOPMOBAHOCTI 3a3HAYEHHX YMIHb Yy CTYJEHTIB BHUIIOTO
HABUYAJBHOTO 3aKJady 3a pe3yJbTaTaMH 3aCTOCYBAaHHS TPAAUIIHHOI METOIHKH
(KOHCTaTyBaJIbHUA  €KCIIEPUMEHT). Pe3ynprat  KOHCTaTyBaJbHOTO  €TaITy
CKCIIEPUMEHTY 3acBIUIIIA, 10 TpaAuiliiiHa MeToauka (OpMYBaHHS BMiHb
IPOBEICHHS XIMIYHOTO EKCIEPUMEHTY MalOyTHIMH BUMTEISIMH HPUPOJIHHYUX
JUCIUTUIIH JI03BOJISE JOCITTH CEPEAHBOTO PIBHS X CPOPMOBAHOCTI, a, BIATIOBIIHO,
il HemocTaTHIO €(EKTHUBHICTb, IO IOBHICTIO MIATBEPIKYETHCA pe3yJbTaTaMu
CIIOCTEPEKEHHSI 3a [ISUIBHICTIO W aHKETYBaHHSIM MOJIOAUX YYUTEiB (JOCBI
pobOTH 110 5 POKIB).

Ha mnomykoBomy etami pocmimkenas (2008 — 2010 pp.) mianyBanach
eKCIIepuMEeHTaIbHa poboTa Ta Oylia po3pobiieHa METOAMYHA MOJIENb (hOpMyBaHHS
BMiHb TPOBEJIEHHS HABYAIBHOTO XIMIYHOTO EKCHEPUMEHTY MaiOyTHIMU
BUUTEJIAMHU MPUPOJHUYUX JUCIMUIUIIH HA OCHOBI OOpaHUX METOJMYHMX M1IXOJIIB
Ta TUIAKTUYHUX TPUHIUMNIB. Bynu Bu3HaueH! KpuTepli, MOKa3HUKH Ta PiBHI iX
c(hopMOBaHOCTI, OOTPYHTOBAHI MEAAroriydHi yMOBU, CTBOPEHA METOJIUYHA MOJICIb
pO3po0JIeHOT METOAMKH SIK CHUCTeMa MOTHBAIIWHO-IIJILOBOTO, 3MICTOBOTO,
OpraHi3aliiiHo-IpoIeCyaIbHOrO Ta Pe3yIbTaTUBHO-KOPUTYIOUOTO OJIOKIB.

Ha d¢opmyBanbHOoMy erami gocmimpkends (2010 — 2015 pp.) Oyno
peari3oBaHO €KCIEPUMEHTAIbHE HABYAHHS IUIIXOM YIPOBAIKEHHS PO3POOJICHOT
METOMMKH  (OpPMYyBaHHS  BMIHb  TPOBEJICHHS  HABUYAJbHOTO  XIMIYHOTO
EKCIIEPUMEHTY MaOyTHIMU BUUTESIMUA MPUPOIHUYUX AUCIUILUIIH BUSHAYEHUMH Y

Mozienl popMaMu, METOIaMHU Ta 3aco0aMHu.
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[lepeBipky ehEeKTUBHOCTI PO3pOOIEHOI METOAWYHOI Mojmeni (hopmMyBaHHS
BMIHb TPOBEACHHS  XIMIYHOTO  E€KCIIEPUMEHTY MalOyTHIMH  BUUTEISMHU
OPUPOAHUYMX JIUCUUIUIIH TMPOBOJAWIMA 3 JOMOMOIOK METOMIB MaTeMaTHUYHOT
CTaTUCTUKU Yepe3 MOPIBHIHHS Pe3yJbTaTiB 3a PI3HUMU MMOKA3HUKAMH Ta PIBHSIMH,
BIJIMOBIJTHO /10 BU3HAYEHUX KPUTEPIiB Yy KOHTPOJBHUX Ta EKCIEPUMEHTAIbHUX
rpynax. BusHaueHHS NpPOBOAMIIOCS Yy TMpOIECl JIOHTETIOAHOTO EKCIIEPUMEHTY
(woTupr TOYKKM KOHTpOJto). Jlms 3abe3medeHHs MOCTOBIpHOCTI 30iry Ta
PO3XOJKEHHSI  €KCIIEPUMEHTAJIbHUX  JAHUX  BUKOPUCTOBYBAJIM  KPHUTEPIi
CrtprogeHra.
3a pe3ynpTaTaMH EKCIEPUMEHTAIBbHOI pPOOOTH BCTAaHOBIEHO, IO HA
MOYAaTKOBOMY  €Tali  CeKCIIEPUMEHTAJbHOTO  HABUYaHHA  KOHTpOJbHAa U
eKCIepUMEHTallbHa TPpyNnu Oyldu OJHOPIAHI 3a BCiMa MOKa3HUKaMH, a B XOji
CKCIIEPUMEHTAJILHOTO  HaBYaHHS  MIJBUIIYBAJIAaCh iX  PI3HOPIAHICTH, IO
MOSICHIOETBCS  3aMPOBAKEHHSIM PO3POOJICHOI METOAUYHOI Mojeli (GopMyBaHHS
BMiHb MIPOBEJCHHS HABUAJILHOI'O XIMIYHOTO €KCIepuMeHTy. Tak, 3a pe3ylbTaTaMu
HABYaHHS, KUIbKICTh CTYJICHTIB 13 BHCOKHM piBHEM C(HOPMOBAHOCTI BMiHb
CTaHOBWJA: 3a MoTuBalidHuM kputepiem y EI' — 20,36%, KI' — 13,72%; 3a
3HAHHEBUM KpUTEpieM: 3araibHi (iHTenekTyanbHi) BMiHHA: B EI' — 16,29%, KI" —
8,85%; excnepumenTtanbHi BMiHHA: B EI' — 27,15%, KI' — 11,95%; merogmuHi
BMminaa: EI' — 23,53%, KI' — 6,64%; 3a nisiupHICHUM KpUTEpieEM: 3arajibHi
(irTenexryanpHi) BMiHHS: B EI' — 9,05%, KI" — 4,87%; excniepumeHTanbH1 BMIHHS:
B EI' — 29,86%, KI" — 11,95%; merommuni Bminus: B EI' — 21,27%, KI' — 5,75%.
ExcnepumenTanbHe HaBYAHHS JI03BOJIAIIO TOCSITTH CTyZIEeHTaM
EKCTIEPUMEHTATILHOI Ta KOHTPOJIBHOT TPYI CEPEAHBOTO PiBHS C(POPMOBAHOCTI BMiHBb
MPOBEACHHS HABYAJIBHOIO XIMIYHOTO €KCIIEPUMEHTY 32 MOTHBALIIMHUM KPHUTEPIEM.
Cepenne 3HaueHHS KoedirieHTa CcGHOPMOBAHOCTI BMIHb 32 3HAaHHEBUM Ta
ISUTBHICHAM KPUTEPISIMH CBITUATH po JIOCATHEHHS CTyJIEHTaMH1
EKCIIEPUMEHTAILHOI TPYIU JIOCTaTHHOIO PIBHS, & CTYAEHTAMH KOHTPOJIBHOI TPYIH

JIMIIIE CEPEIHBOTO PIBHA C(POPMOBAHOCTI BiIMOBITHUX YMiHb.
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OOuuciieHHsT cepeTHLOTO 3HAYCHHS Koe(ilieHTa TOBHOTH BUKOHAHHS il JaB
MOYIIMBICTh BH3HAYUTH, M0 CGOPMOBaHI BMIHHS BHKOHYIOTHCS CTYACHTaMHU
CKCIIEPUMEHTAJILHOI TPYNMU Ha JOCTaTHhOMY (3arajibHi (iHTEJIEKTyasbHi)) Ta
BUCOKOMY piBHI (E€KCIEpUMEHTabHI Ta METOJIWYHI), TOAl SK Yy CTYJCHTIB
KOHTPOJIBHOI TPYII — Ha CEPeIHHLOMY (3araibHi (1HTEJIEKTyallbHI)) Ta JOCTaTHHOMY
(excnepuMeHTaIbHI Ta METOIUYHI ).

TakuM YMHOM, €KCIepUMEHTAJbHE HABYAHHS MiATBEPAUIIO €(EeKTUBHICTD
METOJAMYHOT MojeNi (QOpMyBaHHS BMiHb MPOBOJUTH HABYAIBHUM XIMIYHUN
CKCIICPUMEHT MaWOyTHIMH BYUTEISAMU TPUPOAHUYMX JUCHUILTIH. KOHTpOIb
c(OpMOBAHOCTI BMIHb Ha KOXKHOMY €Talll HaBYaHHS J1a€ 3MOT'y CTBEPAKYBATH, 1110
ICHY€ 4iTKa TEHJICHIIIS 0 3pOCTaHHS PiBHS CPOPMOBAHOCTI BIAMOBITHUX YMIHb Y
EKCIEPUMEHTAJIbHIN TPYIIl, 10 MOBHICTIO MIATBEPAWIO TIMOTE3Yy AOCIIIKCHHS Ta
J1aJI0 3MOTYy pO3B’s13aTH NMOCTAaBJIEH] 3ajaui.

Ha xopuryBanpHOMYy eTari jgociipkenHs (2015 — 2016 pp.) nmpoBoauiocs
YTOYHEHHS Ta aHaji3 OTPUMaHUX pe3y/lbTaTiB HAaBUYAaHHSA BIAMNOBIAHO A0 LIJIEH
JOCIITHUIIBKOT  poOOTH Ta 3 METOI BU3HAYECHHS TEPCHEKTHBHUX IUISIXIB
MMOJAJIBIIIOTO TOCHIKEHHS.

3MICT pO3/IiTy PO3KPUTO B TAKUX HAYKOBUX IMpalsx aBropa [9].
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BUCHOBKHA

VY nucepTauiifHOMY JTOCHIIKEHHI 3[IHCHEHO TEOPETHUYHE y3arajJbHEHHS Ta
3allpOIIOHOBAHE HOBE BHUPIIIEHHS MpoOsiieMu (OpMyBaHHS BMiHb IPOBOJUTH
XIMIYHMHA ~€KCIIEPUMEHT Yy IIKOJI MaWOyTHIMH BYHUTENSIMA MPHPOJTHUYNX
JIUCIIATUIIH.

[TpoBeneHe NOCHIAKEHHS a0 3MOTY MIATBEPAUTH TINOTE3Y JOCIIIKEHHS
Ta c(OpMyITIOBATH BUCHOBKH BiJIMOBIAHO J0 MOCTABICHUX 3aB/IaHb:

1. Teopetnunuii anamiz mnpobieMu QOpMyBaHHS BMIHb MPOBEICHHS
HABYAJIBHOIO XIMIYHOTO E€KCHEPUMEHTY MalOyTHIMU BYMTEISIMH TPHUPOAHUYHUX
JUCUUIUIIH Yy MENaroriyHid Teopli i MpakTHill JO3BOJHMB 3pOOUTH BHUCHOBOK IPO
ICHYBaHHS noTpedu CTBOPEHHS €MHOT, MIKAUCIUIUTIHAPHOT,
MPaKTUKOOPIEHTOBAHOI METOAMYHOI MOieN (()OpMYBaHHS BIAIOBIIHUX YMIHb.

Jis po3poOsieHHsT Takoi Mojenl Oylo YTOYHEHO TpPAaKTyBaHHS IOHSTh:
dbopMyBaHHS BMiHb MPOBEICHHS HABYAIBHOTO XIMIYHOTO EKCIEPUMEHTY (MeTa,
3aci0 Ta pe3yabTar MiArOTOBKU MalOyTHIX YUUTENIB NPUPOJHUYUX TUCIMIUIIH J10
BUKOHAHHS TPOo(deciitHOl AisUIBbHOCTI, 3amopyka (popMyBaHHS €KCIIEPUMEHTATbHO-
METOJAMYHOI MANCTEPHOCTI); BMIHHS MPOBOAUTH HABYAJIBHUA  XIMIYHUUI
EKCIIEpUMEHT (CHCTEMA BMIHb OPraHi30BYBATH (SIK €JIEMEHT HAyKOBOTO IMI3HAHHS),
BUKOHYBAaTH (peaji3oByBaTH Ha TMPAKTUIl) Ta TMOACHIOBATH (BKJIIOYATH B
HaBYaJIbHUM MPOIIEC) XIMIYHUIA €KCIIEPUMEHT YUHSIM); 3arajibHi (1HTEJIEKTYyallbH1)
(3AaTHICTP y4YUTENsI OpPraHI30OBYBaTH HaBUYAJIbHUM XIMIYHMHA EKCIIEPUMEHT SK
€JIeMEHTapHEe HAyKOBE III3HAHHS XIMIYHMX SIBUII, BpaxOBYBaTH HAayKOBHM
XapakTep  XIMIYHOTO  CKCHEPUMEHTY,  BUKOPHCTOBYIOUM S IIHOTO
3arajJbHOHAYKOB1 3HAHHS Ta HABUYKHU), €KCIIEPUMEHTANIBHI (3aTHICTh BUKOHYBATH
HaBYAJIbHUN XIMIYHUN E€KCHEPUMEHT y BCIX MOro BUIaX, 13 JOTPUMAHHSIM YCIX
ICHYIOYMX BHMOT, Ha OCHOBI 3HaHb XIMIYHOI TeOpii Ta HABUYOK BHUKOHAHHS
omeparlii XIMIYHOTO EKCHEPUMEHTY) Ta METOAWYHI (34aTHICTh MOSCHIOBATH
METOJMKY MPOBEACHHSA HABYAJIBHOI'O XIMIYHOTO €KCIEPUMEHTY YUYHSM, BKIIIOUATH
HOoro B HaBYAJbHUI MPOIIEC SIK METOJ Ha OCHOBI MCHXOJIOTO-TIEAArOTIYHUX 3HAHb

Ta HAaBUYOK) YMIHHS MPOBOJAWTH HAaBYAIbHUN XIMIYHMM €KCIEPUMEHT; CKJIaI0BI
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¢bopMyBaHHS BMiHb TPOBEIEHHS HABYAJBHOTO XIMIYHOTO EKCIIEPHUMEHTY:
MOTHBaliifHa (PO3yMIHHS poOJi ¥ 3HAYEHHS XIMIYHOTO EKCIIEPUMEHTY B
npodeciifHii MISITBHOCT1 BUMTENS XIMii; YCBIIOMIICHHSI HEOOX1AHOCTI (hOpMyBaHHS
BMIHb TPOBEJIEHHS Ta BHUKOPUCTAHHS XIMIYHOTO €KCIIEPUMEHTY Yy BIAcHIN
EKCTIIEPUMEHTAIbHIN MISUIbHOCTI Ta Ha YpOIll), 3HaAHHEBA (3HAHHS TCOPETHUYHUX
OCHOB XIMIYHHX Ta MCUXOJIOTO-TIEAArOT1YHUX HAYK, K1 MOSCHIOIOThH MPOXOXKEHHS
XIMIYHMX pEaKI[iii Ta BHKOPUCTAHHS XIMIYHOTO EKCHEPUMEHTY B HaBYaJbHO-
BUXOBHOMY IMpOIIeCi), JisJbHICHA (BUIbHE BOJIOJIIHHS HAaBUYKAMU Ta BMIHHSIMH
MPOBEJICHHSI HABYAJIIBHOTO XIMIYHOTO €KCIEPUMEHTY SIK CIEeUU(PIYHOTO CHOCO0y
BUKOHAHHS TpO(deciiiHOl MIsUIBHOCTI; 3AAaTHICTh BHUKOPUCTOBYBAaTH XIMIYHUUI
EKCIIEPUMEHT $SIK MIPOBITHUN METOJI HaBUaHHS).

2. Ha ocHOBI aHami3y NCHXOJOTO-TIEAAroriyHOi i METOAMYHOI JiTepaTypH
BU3HAUEHO CYTHICTh HABYAJIBHOTO XIMIYHOTO €KCIIEPUMEHTY SIK HayKOBO
OpraHi30BaHOTO METOAY II3HAHHS XIMIYHHUX SIBUIl YYHAMH, SKUH ¢dopMmye iX
HAayKOBHUH CBITOIJIS, MPAKTUYHI BMIHHS 1 HABUYKH, PO3BUBAE JIOT1YHE MUCJICHHS,
aKTUBI3Y€E Mi3HABAJIBHY JIsUIbHICTH, 30yKy€ 1HTEpeC O BUBYCHHS MpEIMETa Ta
CIIYyrye CcrnocoOOM TMEpeBIPKM ICTUHHOCTI HAOyTMX HUMHU 3HaHb Ta BMiHb.
BusnaueHo 0COOJMBOCTI HAaBYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY B IIKOJI, SK1
0OyMOBJIEHI MOTO PI3HOMAHITHICTIO Ta PI3HOIJIAHOBICTIO (CXEMAaTUYHHI; MPOCTHM
y BUKOHaHHI, BUMara€ BUKOPHUCTAHHS 3araJlbHOBXKMBAaHUX XIMIYHMX PEUOBHH Ta
oOnaHaHHS; pe3yabTaT HOro MPOBEACHHS JO0OpE BIAOMMIA YUUTEIIO, aje IIKaBHMA
Ta 30BHIIIHHONPUBAOIMBUNA [IJI1 Y4YHIB, XOY 1 MPOTHO30BAHMI;, MaKCHUMAaJIbHO
NEePEeKOHIMBUI (BU3HAUYECHHS O3HAK MPOXOKEHHS XIMIYHOI peakiii); oOMexeHui
3a 4acoM, 00OB’SI3KOBO KOMEHTOBAHMI Ta OE3MEeUHUN /TSl YUHIB H 1H.).

3anporoHoBaHa y3arajbHeHa Kkiacu@ikaiis HaBYaJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY, sSKa OXOIUTIOE TUNHU (32 (opMOIO opraHizaiii: TeMOHCTpAIiiHUMH,
7abopaTOpHU Ta PO3yMOBHH), BUIH (3aJIC)KHO BiJ] MOKIIMBOCTEH BUKOPUCTAHHS B
HaBYAJIbHOMY TIPOIIECl: BUUTEIILCHKHUMN (peaqbHUM, MyJIbTUMENINHUN), YUHIBCHKUHN
(UTFOCTpYIOUMH  BIAcHY  BIANOBIAb, JONOMAralOYMil  y4uTENI0), YPOUHH

(tabopaTopHi  JOCHiAM, TPAKTUYHI  poOOTH), TO3aypouyHHM  (JOMaIIHIH,
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TYPTKOBUI), TEOPETUUHUNA, MPAKTUUHUN, BIPTyaldbHHUI) Ta (GopMH (3aJIeKHO BiX
CTYIIEHSI CAMOCTIHHOCTI PO3YMOBUX JIIH YYHIB: 1JTIOCTPATUBHUMN, TOCIITHUIIBKHIA).

3. Inst 3abe3rneueHHsT JTOCTOBIPHOCTI OIlIHIOBaHHS C(OPMOBAHOCTI BMiHb
MalOyTHIX yUYWTENIB MPOBOJUTH HABUYAIbHUNA XIMIYHUN EKCHEPUMEHT OyIio
OOTpyHTOBAHO KpUTEpii Ta IMOKA3HMKU: MOTHUBAIIMHHMI (HASBHICTh Ta CTIHKICTh
OakaHHs ~ OBOJIOJIIBATHM  BMIHHSMHM  TIPOBEJICHHA HABYAJIBLHOTO  XIMIYHOTO
EKCIIEPUMEHTY; CaMOCTIHHICTh WOTO BHWHHKHEHHS, ICHYBaHHS ITi3HABaJIbHOI
noTpeOM BUKOPUCTOBYBATH XIMIYHUN EKCIEPUMEHT Yy HaBYAJIbHIN MiSUIBHOCTI),
3HAHHEBUI (HASBHICTb 3HAHb NPO 3MICT 1 MOCIIJOBHICTH ONEpaiii XiIMIYHOTO
EKCIEPUMEHTY W CMoco0iB MOro BHUKOPUCTAHHS B HaBYAJIbHINH JISJIBHOCTI,
MIIHICTh, IOBHOTA Ta CaMOCTIMHICTh BIATBOPEHHS HEOOXITHUX 3HAHb IS
MPOBEJICHHSI HABYAJIBHOIO XIMIYHOTO €KCHEPUMEHTY) Ta AISUIbHICHUN (SKICTH Ta
MOBHOTA BUKOHAHHA [l Yy XOJ1 TMPOBEJCHHS HABYAJIHHOTO XIMIYHOTO
EKCIIEPUMEHTY; 3/IaTHICTh BUKOHYBATH iX CaMOCTIMHO Ta aJIEKBaTHO OIIIHIOBATH).
BianosinHo 10 oOpaHuX KpHUTEpliB Ta iX MOKAa3HUKIB OyJ0 BU3HAYEHO pIBHI
c(hOpMOBAHOCTI BMiHb MPOBOJAWTH HaBUAJIbHI XIMIYHI €KCIIEPUMEHTH: HU3BKUH,
CepeaHil, JOCTaTHIN Ta BUCOKUH.

4. BusiBneHo Ta OOIPYHTOBAaHO IeJaroriyHi ymMoBU (OpMYBaHHS BMiHb
MIPOBE/ICHHS] HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY MaWOyTHIMH BUYUTEIISIMU
OPUPOAHUYMX JIUCLUMIUIIH: YNPOBAHKEHHS MDKIUCUUIUIIHAPHUX 3B SI3KIB Y
dbopMyBaHHS  BMIHb TPOBEACHHS  IIKIJIBHOTO  HABYAIBHOTO  XIMIYHOTO
CKCIIEpUMEHTY MaOyTHIMU BUMTEIISIMH 111 yac HaB4aHHS y BH3; ynpoBamkeHHs
B HABYAJIILHUN MPOIEC MPUHIMIY MOETAMHOCTI (OpMYyBaHHS BMiHb MPOBEICHHS
JEMOHCTPAIIHOTO IMKUIBHOTO HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY TiJ 4Yac
BUBYCHHSI HaBYAIBHUX JAUCIMILTIH METOINYHOI miaroroBku y BH3; BukopucTanas
MO>KJIMBOCTEH HaBYAJIBHUX 3aHATHh 13 METOJUYHHUX TUCHUILUIIH Ui (OpMyBaHHS
HNEPBUHHOTO MpodeciiHOro A0CBITY MalOyTHIX yYWUTENIB MPOBOAMTU UIKIIHHHIMA
HaBYAJIbHUN XIMIYHUI €KCTIEPUMEHT; YAOCKOHAJIEHHS PI3HOMAHITHUX METOANYHUX

dopM, MeroaiB, 3aco0iB, MpuiiloMiB Ais 3abe3nedyeHHs (GOpMyBaHHS BMiHb
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MalOyTHIX YYHUTENIB NPOBOAUTH PI3HOMAHITHI WIKIJIbHI HABYaJIbHI XIMIYHI
eKCIIEPUMEHTH.

Ha ix 0CHOB1 TEOPETUYHO OOTPYHTOBAHO Ta PO3POOJIECHO METOJUUYHY MOJIETh
dbopMyBaHHS BMIHb TNPOBEACHHS HABYAJIHHOTO XIMIYHOTO E€KCIIEPUMEHTY
MaOyTHIMH BUUTEISAMU MPUPOJIHUYMX JUCHUILUIIH, KA BKIIOYAE TaKl CTPYKTYpPHI
OJIOKM: MOTHBAIIHHO-IIIJILOBUM, 3MICTOBHH, OpraHizaliiHO-TpoIecyalbHUMH,
pPE3YNbTATHBHO-KOPUTYIOUHM, 10 JO3BOJIsAE€ 3a0€3MEYWTH  IUICHICTh  Ta
CUCTEMHICTh Tporiecy (OopMyBaHHS y MalOyTHIX TMEJaroriB yMiHb MPOBOAUTH
HaBYaJIbHUUI XIMIYHUIA €KCIIEPUMEHT.

[legaroriyHuM €KCIEpUMEHTOM MIATBEpPKeHa €(EKTHUBHICTh PO3POOIIEHOI
METOJAMYHOT MojieNli (opMyBaHHS BMiHb MPOBEJCHHS HABYAIBHOTO XIMIYHOTO
EKCIIEPUMEHTY MAalOyTHIMM BUMTEISIMHM NPUPOAHUYMX JUCHMILUNIH. Tak 3a
pe3yibTaTaMu HaBUaHHS JMHAMIKa 3MIH KUJIbKOCTI CTYACHTIB 13 BUCOKHM PIBHEM
chOpMOBaHOCTI BMiHb CTAHOBHJIA: 3a MOTUBaIiitHUM Kputepiem: + 18,10 % y EI
ta + 11,07 % y KI', 3a 3HaHHEBUM KpUTEpieM: 3arajbHi (IHTEJIEKTyalbH1) BMIHHS:
+ 14,03 % y EI' ta + 6,64% y KI', ekcnepumenTanbhi BMiHHS: + 16,63 % y EI' Ta
+ 7,97% y KI', meroquuni BMminas: + 23,53% y EI' ta + 6,20% y KI'; 3a
JUSTBHICHUM KPUTEpPIiEM: 3araibHi (iHTeNnekTyanbH1) BMiHHA: + 8,15% y EI' ta +
2,66% y KI', excriepumentansHi BMiHHS: + 25,34% y EI' ta + 6,64% y KT,
MeroanuHi BMiHHSA: + 15,39% y EI' ta + 3,1% y KT..

ExcniepumeHTanbHe HaBYaHHS JI03BOJIUJIO JOCSITTH CTyJleHTaM
EKCIIEpUMEHTAIILHOI Ta KOHTPOJIBHOT TPYI CEPEAHBOTO PiBHS C(POPMOBAHOCTI BMiHb
NPOBEACHHS HABYAJIBHOIO XIMIYHOTO €KCIIEPUMEHTY 32 MOTHBALIIMHUM KPHUTEPIEM.
Cepenne 3HaueHHs KoedirieHTa CchOPMOBAHOCTI BMIHb 32 3HAHHEBUM Ta
JUSUTbHICHUM KPUTEPISIMU CBITYUTD po JNOCATHEHHS CTyJEHTaMH1
eKCIIEPUMEHTAJIbHOI IPYINU JTOCTaTHHOTO PIBHA, a CTYACHTaMU KOHTPOJIHOI TPYIH
JIMIIIE CePEeTHHOTO PiBHS C(HOPMOBAHOCTI BiIMTOBITHUX YMiHb.

OO0uucneHHs cepeIHhOTO 3HAYeHHs Koe(illieHTa MOBHOTH BUKOHAHHS Jii J1aB
MOXIIMBICTb BH3HAYUTH, IO CGOPMOBaHI BMIHHS BHKOHYIOTHCSI CTYACHTaMHU

EKCIIEPUMEHTAJIbHOI TPYNMU Ha JOCTaTHhOMY (3arajibHi (iHTEJIEKTyasbHi)) Ta
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BUCOKOMY pIBHSAX (EKCIIEPHUMEHTAIbHI Ta METOAWYHI), TOAl SK Yy CTYJCHTIB
KOHTPOJILHOI TPYIT — Ha CEPeAHBOMY (3arayibHi (IHTEJIEKTyasIbHi)) Ta JOCTATHHOMY
(exciepuMeHTaIbHI Ta METOIUYHI).

5. Po3po6iieHo Ta MIATOTOBICHO HABYAIbHO-METOJIWYHI MaTepiand s
dbopMyBaHHS BMiHb TMPOBEJACHHS HABYAIBHOIO XIMIYHOTO EKCIIEPUMEHTY
MaOyTHIMH BYMTEISIMHU, 110 MICTHTh: OPIEHTYBaJIbHI OCHOBM i (hOpMyBaHHS
CKCIICPUMEHTATPHUX Ta METOAWYHUX yMiHb  CTYACHTIB  (30IIUTH  JUIS
JabopaTopHUX 3aHATh 13 “TeXHIKM MIKITBHOTO XIMIYHOTO EKCIIEpUMEHTY  Ta
“MeTonMKM HaBYaHHSA XiMmii’); MaTepiasd Uil Mpo¢eCiiHOOPIEHTOBAHOT
JUSTIBHOCT] CTYJIEHTIB Ha JEKUIMHUX Ta JAOOPAaTOPHUX 3aHATTAX, KOHCYJIbTALISX,
IHIUBIyJIbHUX 3aHATTAX, 1] YaC HABYAJIbHOI Ta BUPOOHHUOI MPAKTUKHU; OJIOKH
MPaKTUYHUX 3aBAaHb XIMIYHUX 1 METOJAWYHMX AWCIUIUIIH, 3aBJaHb 1 BIIPaB,
PEKOMEHIOBAaHUX 0 PO3B’S3aHHS MiJ Yac ayJUTOPHOI Ta CaMOCTIHHOI poOOTH;
MaTtepianu il KepyBaHHS HaBUYaJIbHO-JIOCIIHOI pPOOOTOIO CTYNEHTIB MijJ Yac
CTBOPEHHSI 1HIUBIIyaIbHUX MPOEKTIB (AOMAIHSA XIMI4YHA JIa0OpaTopisi, KOHCIIEKTH
YPOKIB).

[IpoBeaeHe AOCHIIHKEHHS] HE BHYEPIY€E BCIX acleKkTiB ()OPMYBAHHS BMIHb
MPOBE/ICHHS] HABYAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY MaWOyTHIMH BUYUTEIISIMU
OPUPOTHUYMX TUCHUTUIIH. HeoOXigHUM y MOJanbIIOMy HAayKOBOMY TOIIYKY €
BU3HAYCHHS MO>KJTMBOCTI BIIOCKOHAJICHHS dbopmyBaHHS 3araJbHUAX
(IHTEeNEeKTyallbHUX) YMIHb TPOBOJUTH HABUAJBHUN XIMIYHHN EKCIEPUMEHT;
CTBOPEHHSI BIPTyaJIbHOI ~METOJIMYHOI JjabopaTopii [ BUKOPUCTaHHS B
HaByajgbHOMY nponeci BH3 13 MeToro nucTaHIIHHOrO HaBYaHHS, OOIPYHTYBaHHS
3MICTY 1 METOJIMKH BIPOBA/KEHHS B HaB4aibHuii mpouiec BH3 momamrnboi

XIMIYHO1 J1Tabopartopii.
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JOIJATKHA
JlopaTok A

@®parmeHT 1a60paTOPHOTO 3aHATTS 13 POOOYOTO 30IIUTA 3 HABYAIILHOI
TUuCIUIUTIHY « TeXHiKa MKUTBHOTO XIMIYHOTO €KCTIEPUMEHTY»

Tema 3aunarTsa: /Jemoucmpayitinuii Ximivnuii excnepumenm y 8 Kaaci

3a2a71bHOO0CBIMHBO20 HABUAIbHO20 3(11(']1610_)/'.

Hazga: B3aemojisi KMCJOTHUX OKCHIIB 3 BOJIOIO

OO6JsiagHaHHs | peaKTUBH: MapMyp, PO3YHMH XJOpUIHOT KuciaoTH, cumiii (IV) okcua (Imicok),
npuian ans  goOysanHs kapOon (IV) okenmy, XiMiuHI CKISHKH, JHCTWIBOBaHa BOJA,
HEUTPAJIbHUI PO3YUH JIAKMYCY.

Texnika mnpoBenenns: Hamutu B 1aBI XIMiYHI CKJISHKM JUCTHIBOBAHOI BOJHM 1 JIOJATH
HEUTpaJbHUI PO3YUH JAKMYCYy 10 YTBOPEHHS CTIMKOro 3a0apBlieHHS. Y TMepily XiMI4HY
CKISIHKY goxatu cuiiniii (IV) okcua (IpOMHUTOrO PiYKOBOTO MICKY), MEPEMIMIaTH CKISTHOIO
NATUYKOI0. Y JPYry XIMIYHY CKJISHKY, mpomycTuTH kap6on (IV) okcun 3 mpunamy s oro
no0yBaHHS (MapMyp 3QJIUTH PO3YMHOM XJIOPHIHOI KHCIOTH). 3a3HauTe KOJIp PO3YHHIB Yy
CKJISIHKaX. 3poOUTH BUCHOBOK ITPO B3a€MOJIII0 KUCIOTHUX OKCHJIIB 13 BOJIOIO.

3aBuyacHo, BIOMA, 3alI0BHITh NPONOHOBAaHI rpagu.

[TpaBuia TexHiKU O€3MEKH, TKUX HEOOX1THO TOTPUMYBATHCS I11]l YaC BUKOHAHHS €KCIIEPUMEHTY:

Hanumiite piBHSHHS XIMI4HOT peakilii, 1110 Biq0yBa€eThCs:

3a3HayTe yMOBH NPOBEJCHHS PEAKIIIN:

3a3HauTe O3HAKU MPOXOKEHHS PeaKIliil:

ITix yac npoBeneHHs eKCIIEPUMEHTY 3aNOBHITH iHIII rpadu.
Busnaure 30BHINIHIN €PEKT €KCIIEPUMEHTY, OLIIHITh HOr0 HAOYHICTb:

CdopmymroiiTe BUCHOBOK 32 pe3yJIbTaTaMU IPOBEAEHOTO EKCIIEPUMEHTY:

3amaiiolTe pe3yiabTaT MPOBEIEHOT0 EKCIEPUMEHTY 1 MIAMUIIITh YC1 KOMIIOHEHTH.

Maua. Maua.
1- 1-
2- 2-
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Honaroxk b
®parMeHT 1a00paTOPHOTO 3aHATTS 13 pOOOUOTO 30IIHMTA 3 HABYAIBHOI
MUCLMILTIHA « MeToanKa HaBYaHHS XIMIi»

Tema ﬂaﬁopaTopﬂoro 3aHATTA: «Memoouka eusuenns memu «OcHo6Hi Knacu
Heopzaniynux cnoayk. Onany8annsa 0eMOHCMPAUIIHUMU eKCREPUMEHMAMU 3
memu)).

OnuuiiTh 3aPONOHOBAHI €eKCIIEPUMEHTH 32 MJIAHOM.

3aBuacHo, BIOMa, 3alI0BHITH NPONOHOBaHi rpadu.
1. Ha3pa: B3aemoaisi KMCJOTHMX OKCH/IIB i3 BO/IOIO
2. O0s1aiHaHHA | peaKTHBU:

3. TexHika npoBeeHHS I€MOHCTPALINHOI0 eKCIIEPUMEHTY (KOPOTKHIi OIKC):

4. IuaakTHYHA MeTa MPOoBeIeHHsI

5. 3naHHs i BMiHHS Y4HiB, HeOOXiaHI AJIs1 CIPUHHATTA

6. ®i3u4HI BJACTHBOCTI BUXIITHUX PEYOBUH

7. YMOBM NPOXO/ZKeHHSI peaKuil

8. ®i3uyHi BJIACTHBOCTI NPOAYKTIB peakuii

9. O3HaKM NPOXOKEHHS peaKuii

10. IIpaBuia Texniku 0e3nexu. [IpyynHa MOKJIMBHUX HEMOJIAI0K

11. PiBHsiHHA peakuii
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12. /loBeieHHs YTBOPEHHS MPOAYKTIB peakuil

13. AHaJui3 Ta iHTepnperanis pe3yJbTaTiB eKCIIepPUMEHTA

14. BUCHOBOK

15. Cniocid KoMeHTYBaHHA

16. IloBHUI1 onIMC METOAMKH NPOBEJICHHS 1eMOHCTPALIIIHOr0 eKCIIePUMEHTY

17. I[OCHFHGHHH pe3y.111>TaTiB HaBYaHHA Y€pe3 CKCICPUMEHT

ITix yac npoBeeHHs eKCIIEPUMEHTY 3aN0OBHITH rpady.
18. KopoTtkmnii anaJi3 JeMoHcTpanii (BaaJi Ta HeB/JAaJli MOMEHTH)




JlonaToxk B
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®parMeHT 1a60paTOPHOTO 3aHATTS 13 POOOUOTO 30IIHUTA 3 HABYAITHHOT

nucuurutiay «Ilo3akimacHa poboTa 3 XiMii»

Omnwucaru B 1a60paTOpHOMY 30IIUTI 0OpaHUii e(heKTHHI eKCIIEPUMEHT 33 TAKUM IIJIAHOM:

Ha3sBa

Busznaute Micue B HaBYAJILHIN Ta Mo3aHaBYaJILHIN po0oTi 3 XiMil, 1e MOKHA BUKOPHUCTATH

o0paHmii eKciepuMeHT

Ob6naHaHHA | peaKTUBH ISl IPOBEIEHHSA

TexHika npoBegeHHA

Merta

IIpaBuna TexHikm Oe3mekH, SKHX HEOOXiIHO
eKcIepuMeHTa

AOTPUMYBATHCH

npu

BUKOHAHHI

®@i3nyHi BJACTUBOCTI BUXiTHUX PEYOBUH

3a3HauyTe YMOBH NPOXOJKEHHSA peaKuii

®i3uy4Hi BJACTUBOCTI NPOAYKTIB peakuii

3a3HauTe 03HAKHU NPOXOMKEHHS peaKuil

Hanuwith piBHsIHHA XiMiuHOI peakuii, 110 Bii0yBaeThcs

BucnoBok

ITix yac npoBeneHHs eKCIIEPUMEHTY 3aNOBHITH iHIII rpadu.

Koportkuii anaji3z nemoncTpainii (BaaJi Ta HeBJAaJi MOMEHTH)
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3amasoiiTe pe3yjbTAT MNPOBEJEHOr0 €KCIHEePUMEHTY i mianmumiTh YCi KOMIIOHEHTH
eKCIIepUMEHTY.

Mau.

(O00B’s13K0BO MOBIIOMHUTH J1a00paHTA, He Mi3HilIe AK 32 3 AHI 10 JlabopaTopHOI podoTH,
NPo nepeJrik HeOOXiTHUX peaKTUBIB i 00J1aTHAHHSA)
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Nonartok I
®parMeHT 1a60paTOPHOTO 3aHATTS 13 pOOOUOTO 30IIHTA 3 HABYAITHHOT

MUCLMILTIHA « MeToanKa HaBYaHHS XIMIi»

TEMA: MeToauka BUBYEHHS] TEMH HIKIJILHOIO Kypcy XiMmii «OCHOBHI Ki1acu
HEOPraHiYHUX CHOJYK»
Ilpakmuuna poooma 3 memu «OcHO6HI Kacu Heop2aniunux cnoayk». Po3e’azyeanns
eKCnepuMeHmaibHUX 3a0ay.
Mema: nomortucsi ¢GOpMyBaHHS y CTYIEHTIB NpodeciiHO-aJanTOBaHUX YMiHb Yy XOMIi
MOJICIIIOBaHHS ()parMeHTY YPOKY - MPAKTUYHOTO 3aHATTSA. [linroryBarn MallOyTHIX YYUTENIB J10
BUKOPHUCTAHHS JJAOOPAaTOPHOTO YYHIBCHKOTO €KCIEpUMEHTY ( B BUIJISIII MPAKTHYHOI pOOOTH) Ha
ypoIli Ta PO3yMiHHS pOJIi W 3HAYEHHS TAaKOi EKCIEePUMEHTAIbHOI poOOTH Ansd (hopMyBaHHS
CHCTEMU 3HaHb Ta BMiHb YYHIB i3 XiMii.
IInan 3anamms

1. [nuBinyanbHe IPOBEIEHHS €JIEMEHTIB YPOKY — IPAKTUYHOT pOOOTH - B AyJAHUTOPIi.

2. KopoTkuii aHasi3 KOKHOTO €Tanmy MpOBEJCHOTO YPOKY.

Incmpykuia 0o eukonanus

Bunpasu Ha moaenoBaHHs npodeciiiHol aisibHOCTI. Iliozomyiimecy 00 nposedenns
npakmuunoi pooomu 3 oOanoi memu. Iliocomyiime o0CHO6HI KOMNnOHEeHmMU YPOKYy —
npakmuynoi pooomu:

v' TluraHHs Ui aKTyai3ailii 3HaHb YYHIB.

v' TlpaBuia TeXHiKH OE3MEKH, SKUX CITiJl JOTPUMYBATUCS TIiJl YaC TPOBEICHHS
NPaKTUYHOI pOOOTH.
Kputepii oriHroBaHHS pOOOTH yUHIB.
[HCTpyKTaX 13 BUKOHAHHS POOOTH.
®opma 00J1iKy 3HaHb Ta BMiHb y4HIB.
dopma noJJaHH 3BITY.
BucnoBok 3 po6oTHu.

Iliozomyiime Koncnekm ypoKy — RpAKMUYHOT pOOOmMU 6UKOPUCMOGYIOUU
3anPoOnoOHO6aAHT MemoOUuYHi mamepiau.

[Tigroryiitech 10 BUKOHAHHS IPAKTUYHOI poOOTH SIK y4eHb. II0BTOpITH OCHOBHI HOHATTS
3 TEMH, OCHOBHI IIpaBUJIa TEXHIKHU O€3MEKU, NepeunTalTe MKIIbHUHN MIIPYIHUK 13 TEMHU.

Ilpakmuuna poooma Ne2

Tema: po3B’si3yBaHHS €KCIIEPUMEHTAIBHUX 3a/ad 3 TeMH «Y3araJbHEHHS BIJOMOCTEH
PO OCHOBHI KJIaCH HEOPTaHIYHUX CHOIYK.

Mera: ynOCKOHAJIUTH 1 MEPEBIPUTU EKCIIEPUMEHTaJIbHI BMIHHS, OJIep)KaHl IiJ dac
BUBYCHHS KJIaciB HEOPTaHIYHUX CHOJYK.

AN NN

Bapiantu 3aBnanb
Bapianm [

1. Y TpboX nmpoHyMepoBaHUX MPOOIPKaX MICTUTHCS PO3UUH CYIb(GATHOI KUCIOTH, PO3YHH
HATPii TiIIPOKCHUIY 1 TUCTUIILOBaHA BoAa. Bu3HauTe, 3 TOMOMOTOIO BiATOBIIHUX PEAKTHBIB, Y
AK1H 13 BUJAHUX BaM MPOOIpOK 3HAXOUTHCS KOKHA 3 3a3HAYEHUX PEYOBHH.

2. JoOynpTe 3 po34MHY KalbIliil Tigpokcuay (BamHSHOI BOJIM) Kaiblliii kapOoOHAT, a 3
HBOTO — PO3YUH KaJBIIH XJIOPHIY.

3. HoOynere xynmpym (II) xmopua BimoMumu Ajisi Bac CnocoOamu, BHKOPHUCTOBYIOUU
PEaKTHBH, SIKi € y BaC Ha CTOJI.

Bapianm Nell

1. Busnaure, B siKiii 3 MPOHYMEPOBaHUX MPOOIPOK 3HAXOATHCS PO3UMHU KAl XJIOPHUIY,

¢dochaTHOT KUCIOTH Ta KaJliil TAPOKCHITY.
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2. Bam Bu1aHa MOPOLIKONOAIOHA CyMilll YOpPHOTO KOJIbOpY. Bu3Haure, uu € B 1iil cymimri
kyrpym (II) okcu.

3. BUKOpUCTOBYIOYH 3aI1i30, SIK BUXITHY peuoBUHY, 100yasTe Gepym (II) xmopus.

Bapianm Nelll

1. ¥V nponymepoBaHHX MpOOipKax 3HAXOAATHCS PO3YMHM Kalliid HITpaTy, XJIOPUIHOI
KHCJIOTH 1 HaTpi# rigpokcuay. Buznaure, B sKii i3 TpoOIpOK 3HAXOIUTHCS KOXKHA 3 3a3HAUYCHUX
PEUYOBHH.

2. BukopucroByroun 3 kynpyM (II) okcun, no6ynpre kynpym (I1) rizpokcu.

3. loOynpTe Marxiii riipoKcu, BUKOPUTOBYIOUM METATIYHUN MarHii.

Bapiaum NelV

1. JlaHo Tpu mHpOHYMEpOBaHHX MPOOIPKH 3 pPO3UYMHAMH HITPATHOI KHCJIOTH, HaTpiil
cynbdarty 1 BamHsHOI Boau. Bu3Haute, B sKiil 13 mpoOipOK 3HAXOIUTHCSA KOXKHA 3 3a3HAUYECHUX
PEUYOBHH.

2. 3a 10IOMOI00 €KCIIEPUMEHTY MiATBEPAITh, 110 MarHiii OKCHUJI HAJIE)KUTh O OCHOBHHX
OKCH/IIB.

3. 3iiicHITH Taki mepeTBOpeHHs JocaiaHuM nuisixom: kynpym (II) kapbonat abo manaxit
— kynpym (II) xmopun — xynpym (II) rigpoxcun — xymnpym (II) oxcu.

JlabGopaTropHe 00/1aIHAHHS | peAKTHBHU

Jlo nepmioro Bapianty: 1) mpo6ipka Nel — Boma, Ne2 — po3uun Hatpiii rigpokcumy, Ne3 —
PO3uUuH CyNab(haTHOI KUCIOTH, PO3YMH METUIIOpPaHXKY, (peHondTaneiny, HeHTpaIbHOIO JaKMYCy,
HITATHB 3 POOIpKaMU;

2) mpunaz s nooyBanHs kapooH (IV) okcuny, BarHsHa BO/Ia, XJIOPUIHA KUCIIOTA;

3) npi6ui mmvarouku miai, kynpyM (II) oxcua, kynpywm (II) rizpokcun, XmopuaHa KUCIOTa
Ta TUTEJIbHI LITUIIL.

o nppyroro BapianTy: 1) mpoOipka Nel — po3umH kamiid xjopupay, Ne2 — po3uuH
docdaTtHOi krca0TH, Ne3 — po3uuH Kalii riApOKCUTY; PO3UMHH METUIOPAHXKY, (heHoa(Taeiny,
HEUTPaJIbHOTO JaKMYCY; IITaTUB 13 MPOOIpKaMu;

2) cymim Byriaento 3 kynpyM (II) okcuaoM, po3unH XJIOpUIHOT KUCIIOTH;

3) mopomkonoAioHe 3a1130, PO3YUH XJIOPUIHOI KHUCIOTH.

Jlo tperboro BapianTy: 1) mpobipka Nel — po3unH xJI0puAHOT KHCHAOTH, Ne2 — po34yMH
HaTpii Tigpokcuy, Ne3 — po3uMH Kamiil HITpaTy; pO3YMH METWIOpaHXKy, (eHondTaneiny,
HEUTpabHOTO JIAKMYCY; IITATHB 3 MPOOIpKaMu;

2) xynpym (II) okcuza, po3uuH cynbhaTHOI KHUCIOTH, PO3YMH HATpid TIAPOKCUAY,
IIMAaTeNb;

3) nopoukonoAi0HUI MarHiit; po34uH XJIOPUAHOT KUCIOTH 1 HATP1H TIPOKCUTY.

Jlo getBeproro Bapianty: 1) nmpoGipka Nel — po3unH HiTpaTHOT KHCIOTH, No2 — pO34UMH
HaTpii cynbdary, Ne3 — BanmHsIHA BOJA; pO3YMH METUIIOPAHXKY, (peHOI(TaNeiHy, HEUTPATBLHOTO
JaKMYCYy; HITaTUB 3 MPOOipKaMu;

2) MarHiit okcug, po34rH XJIOPUIHOI KUCIIOTH Ta HATPid T1IPOKCHULY;

3) xynpym (II) kap6oHaT abo ManaxiT, pO3UMHH XJIOPUIHOI KUCIOTH, HATPil T1IPOKCUY;
npoOipKOTpUMay, CIUPTIBKA, CIPHUKH.

MeToau4Hi pekoMeHaamii

MeTtoauka BUKOHaHHS 11€1 pOOOTH JTOKOPIHHO BiIPI3HAETHCS Bl METOAUKHU MPAKTUYHUX
pOOIT, 1110 BUKOHYIOTHCS 32 MUCbMOBOIO 1HCTpYKIi€t0. [Ipu po3B’s3yBaHHI1 eKCIIepUMEHTATBHUX
3aJa4 y4yHl MOBHUHHI NPOSIBUTH TMOBHY CaMOCTIHHICTh Yy NMPAKTUYHOMY 3aCTOCYBAaHHI 3HaHb 1
BMiHb. Jly1 TOroO, 106 BOHM OyNIM MiATOTOBIEHI 70 Iii€l (JOpMHU eKCIepUMEHTaIbHOI poOOoTH,
HEOOX1/IHO Ha MOMepeAHIX ypoKax MPONOHYBATH Pi3HI eKCIIEpUMEHTAIBHI 3a/1a4l, CX0X1 3 TUMH,
10 3YCTPI4aTUMYThCs B JaHiil poOoti. [Ipu miAroToBui y4HiB 10 pO3B’SI3yBaHHS TAKOTO THITY
3a/1ady BAXJIMBO HABYMTH YYHIB OOIyMyBaTH 1 CKJIQJaTH TMPABWIBHUHA 1 paIliOHAIBHHUHN IUIaH
pO3B’s3KY.

VY 3anponoHOBaHUX HAMH YOTHUPHOX BapiaHTax Mepiia 3ajada nepeadadae po3mi3HaBaHHS
peuoBuH. Ilepen ii po3B’s3yBaHHSAM [OLIIBHO 3BEPHYTH yBary Y4HiB Ha BiaOip mpol i3
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npoHyMepoBaHux TpoOipok. IlorpiOHO iX HaBuMTHM BiAOWMpaTH TPOOM 1 JOCHIIKYBAaTH
BIJIMOBIIHUMH PEaKTHBAMHU.

3BIT MpO BHKOHAHHSA TNeEpHIOi 3amadi y BCIX BapiaHTax Moxke OyTu oQOpMIICHO 3a
JIOIIOMOTOFO TaOJIHIIL:

No PeaktuBu ns PesynbraTu aii peakTuBy BucnoBok
npoOipKu | po3mi3HABaHHA Ha 1po0y
1 Heitrpanbauii
JaKMycC
2 HetitpansHuit
JaKMycC
3 Heiitpansamii
JaKMycC

3BITH J10 HACTYIHHUX 3a7]a4 MOKHA MOJAaBaTH Y BUTIIAI 1HIIOT TaOIuII:

YmoBa 3a1a4i (KOPOTKO) [1nan po3B’s3Ky, CrnocTepexeHHsl, IOSICHEHHS,
[MOCJIIJOBHICTE I PIBHSIHHS peaKIlii

KosxeH y4eHb oJiepxKye KapTKy, Ha sIKiii 3amucaHi HOMep BapiaHTy i yMOBH 3ajad.

Crnig momepenuTd y4YHIB MPO Te, IO pPe3yibTaTH JAOCHIJIB BOHM IMOBHHHI IOKa3aTu
BUUTENIO UM JIAOOPAHTY.

IIpu BuCTaBlIEHHI OLIHOK 3a PO3B’S3yBaHHS EKCHEPUMEHTAJIbHUX 33734 HEOOX1IHO
BpaxoBYBaTH: HAsIBHICTh MPAaBUJIBHOTO IJIAaHY PO3B’SI3yBaHHS 3ajaui; 4iTKe 0OpPMIIEHHS 3BITY;
BOJIOJIIHHS TEBHUMH MPAKTUYHUMU BMIHHSAMHU (32 pe3ylbTaTaMM CIIOCTEPE)KEHb YUHUTeNs 1
nabopaHTa); pe3yiabTaTH JIOCHTIIIB; CAMOCTIMHICT, BUKOHAHHS pOOOTH; Yac MOJAHHS 3BITY MPO
pOOOTY BUMUTEIIO.

IIpu omiHIi ciif TakoX B3SATH /10 YBaru, B SIKOMY CTaHl 3aJIMIIAE Y4E€Hb CBOE poboue
micre.

Ha HacTtynHOMy 3aHATTI BapTO 3pOOMTH aHali3 BHMKOHAaHOI poOOTH, BKa3aTH Ha
HEMPaBWIBHICTH AiM 1 mpuitoMiB y po6orti. Ti qocmiu, 1110 BUKIMKAIN 3aTPYAHEHHS, HEOOX1HO
IIPOIEMOHCTPYBATH, CYIIPOBOIKYIOUH iX ITOSICHEHHSIM.
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[lepenik MIKITBHUX IEMOHCTPAIIHHUX Ta 1a00PaTOPHUX EKCIIEPUMEHTIB, SIKI

CTYJICHTH BHUKOHYIOTh Y J1a0OpaTOpHOMY IMPAKTHUKyMi 3 OCHOBHUX XIMIYHHX

JTACIUILTIH

Tabnuus /.1

Ilepesik MKUIbHAX JeMOHCTPANIMHNX €eKCIIEPUMEHTIB, IKi BAKOHYIOThCS

CTYAEHTH i/l YaC BUBYEHHS 3arajibHOI XiMil

Ha3Ba mkipHOTO 1EMOHCTPAIIHHOTO Knac | Hasga temu 3aranbHoi Ximii
EKCIEPUMEHTY

3MiHa 3a0apBIICHHS 1HIUKATOPIB Y Pi3HUX 7 EnexrponitTiyna aucoriamis
cepeloBUILax
XiMiuHI peakIii, o CyImpPOBOKYIOThCS 7 Peakmii B po3unHax eJIEKTPOJITIB
BUJIUICHHSIM a3y, BUMIAJaHHIM 0Caay, 3MiHOIO J100yTOK PO3UMHHOCTI
3a0apBIICHHS, OSIBOIO 3aaxy, TEIJIOBUM TeroBi edexTH XIMIYHAX peaKIii
ehexTom
Jocnia, mo uUToCcTpye 3aK0H 30epeKeHHS Mach 7 OCHOBHI ITOHSATTS 1 3aKOHH XiMii
pPEYOBHH
B3aemoniss KUCIIOTHHX 1 OCHOBHUX OKCHIIB 3 8 Knacu HeopraniuHuX CHOIyK
BOJIOIO
XiMI4YH1 BJaCTUBOCTI KUCJIOT 8 Kiacu HeopraniyHUX CIoJIyk
XiMiI4HI BIACTUBOCTI JIYTiB 8 Krnacu HeopraHiuHuX CHOIYK
JloOGyBaHHS 1 XiMiUHI BJIACTMBOCTI HEPO3YMHHUX 8 Knacu HeopraHiuHuX CHOIYK
OCHOB
JloBenieHHs1 aM(OTEpHOCTI IIUHK TiAPOKCUTY 8 Krnacu HeopraHiuHuX CHOIYK
XiMI4YH1 BJaCTUBOCTI COJIEH 8 Kiiacu HeopraniyHUX CIosiyk
TennoBi  sBUIIa Wi  4Yac  PO3UMHEHHS 9 Po3unnu. BrnactuBocTi  po34MHIB.
(po3uMHEHHsT aMOHIA HITpaTy 1 O€3BOJHOTO BuroroBneHHs po34nHiB
KaJbIii XJOPUAY Y BOJI)
JocnikeHHs peYOBUH Ta IXHIX BOJHUX PO3UHHIB 9 Enexrponituuna gucorriaris
Ha E€JEeKTPUYHY MPOBITHICTh (KpUCTAIIYHUN
HATpill XJIOpWA, AWUCTHIHLOBaHA BOJA, PO3YHH
HATpill XJOpUIY, KPUCTATIYHUN I[yKOp, PO3UYMH
IYKPY, XJOPUIHA KUCIIOTA)
Peakiii 0oOMiHy MiX EIEKTPOJITAMH Yy BOJHHUX 9 EnextponitTuuna nucoriamist
pO3YMHAX
Peakmii poskmnamy, CHOMy4deHHs, 3aMiIIEHHS, 9 Kiacudikariss XiMIYHHX peaxiiii.
00MiHYy, €K30- Ta €HJIOTePMIYHI peakiii TennoBi eekTH XIMIYHUX peakilin
3anexHICTh IIBHJKOCTI peakiliii MeTaiB (LIMHK, 9 HIBUAKICTD XIMIYHHUX peaKilii
MarHiif, 3aii30) 3 XJIOPUAHOI KHCIOTOK BiJl
AKTHBHOCTI METAJTy Ta KOHIIEHTpAIlil KUCIOTH.
Buninenns temnoru mig yac po3uuHeHHs y Boai | 10 | Po3umnu. BrnactuBocTi  po3umMHIB.
KOHIICHTPOBAHOI Cylb()aTHOI KUCIOTH BurorosieHHs po3uuHiB
B3aemonis 3amiza 3 poszunmHamu xyopuaHoi, | 10 | Kimacu HeopraHiuHUX CHOTYK

cynbdaTHOi  Ta
KOHIICHTpaLii

HITpATHOT ~ KHUCJIOT  Pi3HOT
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Tabnuys /1.2

IepeJik WKIJILHUX JJA00PaTOPHUX JOCTINIB TAa IPAKTHYHUX POOIT, SAKI

CTYJIEHTH BUKOHYIOTbH IIi/I 4aC BUBYEHHS 3arajibHOI XiMil

Ha3sa maboparoproro mocmimy / Kmac | HasBa temu 3aranpHoi Ximii
PaKTUYHOI poOOTH

[IpaBuna Ge3rneku mig 4ac poOOTH B XIMIYHOMY 7 Texnika 1abopaTopHUX POOIT

KaOiHeTi. [Tpuitomu IIOBOJIKEHHS 3

1ab0paTopHUM MOCY/IOM, HITATUBOM 1

HarpiBHUMHM  TpuiagamMu. bynoBa  momym’s

(mpakTU4Ha poOOTA)

[TpoBeneHHs XIMIYHHUX pEaKIii 7 Texnika mabopaTopHux poOiT

BuroToBneHHs BOJAHUX PO3YMHIB 13 3aJaHUMHU 7 Po3unnn. BmactuBoCTi  pO34uMHIB.

MAaCOBHMH YaCTKaMU PO3YMHEHUX PCUOBUH BuroroBneHHs po34ynHIB

BunpoOyBaHHs BOJHUX PO3YMHIB KHCIIOT 1 JYTiB 7 EnexrponitTuuna gucorriariis.

IHIMKATOpaMuU Kitacu HeopranigHUX CIIOJTYK

Jlist BOIHUX PO3YMHIB JIYTiB HA IHAUKATOPU 8 Krnacu HeopraniyHuX CIOYK.
BonHeBuii nokaxymk

B3aemonist JIyTiB 3 KHCIOTaMH B PO3YHHI 8 Knacu HeopraniuHux CHOIyK

Jlist BOTHUX PO3YMHIB KUCJIOT HA IHIUKATOPH 8 Krnacu HeopraniyHUX CIOIYK.
BonHeBuii moka)xymk

Bsaemogis coseil 3 myramMu y BOZTHOMY pO34HHI 8 Krnacu HeopraniyHuX Cronyk

Peakiiist 0OMiHY MIX COJISIMU B pO3YHHI 8 Kiacu HeopraniyHuX CIoJsiyk

JlocnimkeHHsT BIIACTUBOCTEH OCHOBHHX KIIaciB 8 Krnacu HeopraniyHUX CIonyk

HEOpraHIuYHUX CIONYK. (MpakTH4yHa po0oTa)

BusBnenns honiB ['inporeny Ta riipokcua-ioHiB 9 Bonanesuii mokaxuuk.

Yy pO3YMHAax. Enexrponituuna gucorriaris

Bcranosnenns npubiausHoro 3HaueHHs pH Boau,

JYXHUX 1 KACIUX PO3YMHIB (HATpid TiAPOKCHUAY,

XJIOPUAHOT KHMCJIOTH, XapyoBOi 1 KOCMETHYHOI

OPOAYKIii) 3a JOMOMOIOK  YHIBEpPCAJIbHOI'O

1HJMKaTOpa

Peaxitii oOMiHYy MiX €JIEKTpOJITAMH Y BOJHUX 9 Enexrponituuna gucorriaris

pO3YMHAX, IO CYHPOBOKYIOTHCS BHUMAJaHHIM

ocany

Peakirii 0OMiHy MIXK €JIEKTPOJIITAMH Y BOJAHUX 9 Enextponituuna gucoriaris

PO3YMHAX, [II0 CYMPOBOIKYIOTHCS BUIUICHHSIM

ra3y

Peakiiii oOMiHy MiXk €EKTPOIITAMH Y BOJIHUX 9 EnextponitTuuna nucorriaris

PO3YHHAX, IO CYNMPOBOKYIOTHCS YTBOPEHHSIM

BOJIH

Peakuii ioHHOTO OOMIHY MIX €JIEKTPOJITaAMU Y 9 Enextponituyna nucoriamist

BOJIHUX pO3uMHax (MpakTuyHa poOoTa)

BrnnuB muiomii moBEpXHI KOHTaKTy pEareHTiB, 9 [IBUIKICTD XIMIYHHUX pEaKIIiit

KOHIIGHTpalii 1 TeMIeparypd Ha UIBHIKICTh
peaxiii MUHKY 3 XJIOPUIHOIO KHCIOTOIO
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Tabnuys /1.3

IlepeJiik IKIJIBHUX IEMOHCTPALIHNX €KCIIEPUMEHTIB, IKi BUKOHYIOTHCH

CTYJEHTH il 4a¢c BUBYEeHHA (Pi3K0J10iTHOI Ximil

Ha3Ba mikiapHOTO JEMOHCTPAIIITHOTO Knac | Ha3Ba Temu (pizkonoigHoi ximii
CKCTIICPUMEHTY

XiMi4HI peakIlii, o CyMmpOBOIHKYIOTHCS 7 Po3unHu enexTpoiTia.
BUUICHHSM a3y, BUMAJaHHIM 0Cafy, 3MiHOIO XiMiyHa TepMOJUHAMIKA
3a0apBJICHHS, MOSBOKO 3aI1axy, TEIUIOBUM
eeKToM
Terutosi SIBUII[A i yac  PO3YMHEHHS 9 XimiyHa TepMOAMHAMIKA
(po3unMHEHHS aMoOHii HiTpary 1 0e3BOIHOTO
KaJIbIii XJOpUAY Y BOAI)
JlocmikeHHsT peYOBHH Ta TXHIX BOJAHUX PO3UMHIB 9 Po3unHu enexTpoiTiB.
Ha EJIEKTPUYHY [MPOBIAHICTh (KpUCTAIIYHUIN EnexTponpoBiiHiCTh pO3YHHIB
HATpill XJIOpWA, AMCTUIHOBaHA BOJA, PO3YHH
HATpIf XJIOpHUIY, KPUCTAIIYHHNA ITyKOP, PO3YHH
IYKPY, XJOPUIHA KUCIIOTA)
3aJIe)KHICTh IIBUIAKOCTI peakilii MeTaliB (IMHK, 9 KineTnka XiMiyHUX peakIiii
Marfi, 3ajli30) 3 XJIOPHIHOI KHCIOTOIO BiJ
AKTUBHOCTI METaJIy Ta KOHIIEHTPAIi1 KUCIOTH
Buninenns temnmoru mig yac po3unmHeHHs y Boai | 10 | XimiuHa TepMonuHamika
KOHIICHTPOBAHOI Cyb(aTHOT KUCIOTH
Hacniaku koposii MertaniB Ta 3acobu 3axucty | 10 | HepiBHOBaXHI €l1€KTPOIHI MPOLECH
METaJliB BiJl KOpO3ii
AncopO11isi HIKOTHHY CHITIKareiaeM 11 | [ToBepxHeBi sBUIIA
Po3uunHICTH 0niiiHOI (hapOu y BoAi Ta raci 11 | MonekynspHi po34YuHI

Tabnuys /1.4

IHepeaik IWKUIbHUX J1a00PATOPHUX AOCHIAIB TA NPAKTUYHHUX POOIT, AKi

CTYJA€HTH BUKOHYIOTH IiJl 4aC BUBYEHHS (i3K0I0ITHOI XiMmil

HasBa naGoparopHoro gocmiay /
PaKTUYHOI poOOTH

Kiac

HazBa temu ¢i3konoigHo1 Ximii

[IpaBuna TexHiku Oe3neku mig yac poOOTH B
xiMiyHOMYy KaOiHeTi. [lpuifomMu mMoBomKEHHS 3
J1abopaTOpHUM MOCYIOM, IITaTUBOM i
HarpiBaJbHUMHU TpuiazaMu; OyZoBa MOJIYM sl.
(mpakTHyHa po0OTa)

Texnika 1a60paTopHUX POOIT

BrnnuB muiomii moBEpXHI KOHTAaKTy pEareHTiB,
KOHIIGHTpalii 1 TeMIeparypd Ha UIBHIKICTh
peakiii LIMHKY 3 XJIOPUAHOK KHCIOTO

Kinetuka XiMIYHUX peakiiit
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Tabnuys /1.5

IlepeJiik IKIJIBHUX IEMOHCTPALIHNX €KCIIEPUMEHTIB, IKi BUKOHYIOTHCH

CTYJEHTH i/l 4a¢C BUBYEHHSA aHAJITUYHOI XiMil

Ha3Ba mKigsHOTO TEMOHCTPAIIHHOTO Kimac | Ha3Ba Temu aHamiTHaHO1 XiMil
EeKCIICPUMEHTY
3miHa 3a0apBlICHHS 1HIUKATOPIB Yy PI3HHUX 7 [HaukaTopu B sSIKICHOMY aHauTi31
cepeIoBUINAX
XimiuHl  peakirii, 1 (0) CYNPOBOKYIOTHCS 7 3aKkoH MIFOYMX Mac B T'OMOI€HHHUX
BUJIUUICHHSIM Ta3y, BHIIAJaHHSM OCaTy, 3MIiHOIO CUCTEMAX.
3a0apBJCHHS, TOSBOIO  3amaxy, TEIJIOBUM 3aKOH JiI0YMX Mac B T€TEPOreHHUX
edexTom CHUCTEMax
BuroToBneHHs pO34HHIB 7 TutpuderpuyHuil aHami3
Peakmii oOMiHYy MiX €JIEKTPOJIITAMH Y BOJTHHUX 9 3aKOH [JiI0YMX Mac B TOMOTEHHHUX
pO3unHax cucTeMax.
3aKOH JiI0YMX Mac B T€TEPOreHHUX
cucTeMax
SIKicHa peakIlisi Ha XJIOpHJI-10H 10 | [lpyra aHayiiTH4Ha Tpyna aHiOHIB
SIkicHa peakiiisi Ha iOH aMOHiIO 10 | [lepma anamiTMyHa Tpymna KaTiOHIB
(cynbdigna kinacudikaris)
SIkicHa peakilist Ha cynbdar-ioHn 10 | Ilepmra ananmiTHYHA rpyna aHiOHIB
YCcyHeHHs TBEPIOCTi BOJIU 10 | Jpyra aHamiTM4Ha Tpyna KaTiOHIB

(cynpdinna kmacudikais).
KomrmiekconomeTpist

Tabnuys /1.6

Iepenik WKUIbHUX Ja00PATOPHUX IOCHIAIB Ta NPAKTUYHUX POOIT, AKI

CTYJIeHTH BUKOHYKOTb IIi/l 4aC BUBYEHHS aHAJITUYHOI XiMil

Ha3zsa maGoparopHoro nocmimy / Kiac | Ha3pa Temu aHamiTHYHOT XiMii
MPaKTUIHOI poOOTH

[TpaBunia Ge3neku mig yac poOOTH B XIMIYHOMY 7 XimiyHa  Jjabopatopis.  Texnika
kabineri. [IpuitoMu moBoKeHHS 3 1a00paTOPHUM 0e3meku B XIMIUYHUX JabopaTopisx.
MOCY/IOM, IITaTUBOM 1 HAarpiBHUMHU MpPUIIaJaMU. XiMiYH1 peakTUBH. XIMIYHUHN TOCY]I.
Bynosa nonym’s (mpaktuuHa poboTa) HarpiBasibHi npuiagu
BurotoBieHHsI BOJHUX PO3UMHIB 13 3alaHUMU 7 Turpuyerpuynmii anami3
MacOBMMH YaCTKaMU PO3YMHEHUX PEYOBUH
BunpoOyBaHHs BOJHUX PO3UMHIB KHCIIOT 1 JYTiB 7 [HnukaTopu B AKICHOMY aHaji31
1HMKATOpaMu
Jist BOTHUX PO3YMHIB JIYTiB Ha 1HANMKATOPH 8 [arKaTopu B SIKICHOMY aHaTi31
Jlist BOZHUX pO3YMHIB KUCIIOT Ha 1HIUKATOPH 8 [HaMKATOPH B SIKICHOMY aHai31
BusBnenns #oniB I'igporeHy Ta riipoKcHI-iOHIB 9 [HaMKATOPH B SIKICHOMY aHai31
y pO34MHaX TutpudeTpuyHUil aHaTI3
BusiBneHHs XJI0pUA-10HIB y pO3UMHIi 9 Jlpyra aHajmiTHYHa Tpyla AaHIOHIB.

(cynpdimna kmacudikaris)
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IIpooosoicenns mabauyi /1.6

BusBnennst 6pomiz-ioHiB y po3uuHi 9 Jlpyra aHamiTHYHa TpyIla aHIOHIB.
(cynbdigna knacudikais)

BusBnenns Honua-ioHiB y po3uuHi 9 Jlpyra aHamiTHYHa Tpyla aHIOHIB.
(cynbdigna knacudikais)

BusBnenns cynbgar-ioHIiB y po3unHi 9 [lepma anamiTM4yHa Tpymna aHIOHIB.
(cynbdigna knacudikais)

Bussnenns oprodocdar-ioHiB y po3unHi 9 [lepma anamiT4yHa Tpyna aHiOHIB.
(cynbdigna kmacudikaris)

Bussnennst kapOoHaT-10HIB y pO3UMHI 9 [lepma anamiT4yHa Tpyna aHiOHIB.
(cynbdigna knacudikais)

BusBneHHs XJIOpUA-10HIB B PO3YHHI 10 | [pyra aHamiTH4Ha rpyna aHioHiB.
(cynbdigna knacudikaiis)

BusiieHHs HOHIB aMOHI0 B pO3UYHHI 10 | Ilepma anamiTu4yHa Tpymna KaTiOHIB
(cynbdigHa kiracuikaiis)

Bussnenns cynbhar-i0HIB y pO34HHIi 10 | Ilepma anamiTHYHA Tpyna aHiOHIB.
(cynbdigHa kracudikaris)

JlociKeHHsT BIIACTUBOCTEH KapOOHATIB. 10 | Ilepma anamiTHYHA Tpyna aHiOHIB.
B3aemornieperBopeHHs KapOOHaTIB i (cynbdimna knacudikaris)

riporeHKapOOHaTIB
Tabnuys /1.7

IHepenik IKUIBHUX I1€MOHCTPALIHNX €KCIIEPUMEHTIB, IKI BAKOHYIOThCH

CTYAEHTH Mi/l 4aC BUBYCHHS OPraHIvHOI XiMil

HasBa mikiapsHOTO JEMOHCTPaLitHOTO Knac | Ha3zBa Temu opraniudoi ximii
EKCIIEPUMEHTY

B3aemonis xapuoBoi coau (HaTpiit 7 Hacuueni MOHOKapOOHOBI KHCIIOTH

TiApOreHKapOooHaTy) 3 OLITOM (BOJHUM PO3YHMHOM Ta iX MOX1JH1

€TaHOBOI KHCJIOTH)

["opinns napaginy, BU3HaUE€HHS HOro SIKICHOTO 9 SxicHuit €JIEMEHTHUI aHasi3

CKJIaJly 332 IPOJYKTaMU 3TOPSTHHS OpraHiYHUX CIIOJIYK

BusiBrieHHs1 BnacTUBOCTEH MOJIETHIIEHY: 9 Ankenu. Peakiis nonimepusanii

BIJTHOIIEHHS /10 HarpiBaHHs, PO3YUHIB KHCIIOT,

JYTiB

Jocnigm 3 TIiOEposioM: PO3YMHHICTH Y BOJI, 9 bararoaromHi CIUPTHU

B3aemonis 3 kynpym(Il) rizpoxcugom (mpomanTpion)

Jlist eTaHOBOT KMCIIOTH Ha 1HAMKATOPU 9 Hacuueni MOHOKapOOHOBI KHCIIOTH
Ta X moXimHi

B3aemoniss eraHOBOT KHCIOTH 3 MeTajlaMu, 9 Hacuueni MOHOKapOOHOBI KHCIIOTH

Jyramu Ta iX TMOXIHI

BonoBinOipui  BimactuBocTi  KoHueHTpoBaHoi | 10 | Jlucaxapumu.

cynbdaTHOT KUCIOTH (sl HA I[yKOP 1 Tarip)

Bumi mosicaxapuau
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Tabnuys /1.8

IepeJik WKIJIBHUX J1A00PATOPHUX JOCJTiIiB TAa NPAKTHYHMUX POOiT, sAKi

CTYJIeHTH BUKOHYIOTbH I/l 4aC BUBYEHHS OPraHiyHol Ximii

Ha3zsa maboparoproro mocmimy / Knac | HasBa Temu opra"iqaoi ximii

PaKTUYHOI poOOTH

[IpaBuna TexHiku Oe3MekW i 4Yac poOOTH B
ximMiunomy kabineti. IlpuitoMu mNOBOIKEHHS 3
nabopaTOpHUM HIOCYJIOM, ITaTUBOM i
HarpiBaJIbHUMH TOpujiagamMu; OyZoBa IOJIYM s
(mpakTU4Ha poOOTA)

[IpaBuna TexHIKKM O€3IMEKH I Yac
pobotu B XiMiuHii jabopatopii Ta
HaJIaHHS [TEePIIO] JOIIOMOTH

B3aemogis rimokosu 3 kynpym(Il) rinpokcumom Momnocaxapuamn

BinHomeHHs KpoxXMaito 10 BOAHM (PO3YHMHHICTD, [Tomicaxapuan

YTBOPEHHS KJIeHcTepy)

B3aemoist kpoxmaito 3 io1oM [Tomicaxapuan

BrnactuBocti eTaHoBOi KHCIOTH. (IIPaKTUYHA Hacuueni ogHOOCHOBHI KHCIIOTH Ta
poboTa) iX ToXiJ1Hi

Bzaemogis rarokosu 3 kynipyM (I1) rigpoxkcugom Monocaxapuau

[TopiBHSIHHS BIIACTUBOCTEH MHJIA Ta CHHTeTHYHHX | 11

MUHHUX 32C001B.
Bunanenns 3a0pyaHeHs 13 TOBEpXHI TKAHUHU
(mpakTU4Ha poOOTA)

Hacuueni MOHOKapOOHOBI KHCIIOTH
Ta 1X IOX1IH1

Tabnuys /1.9

Iepenik IWKUVIBHUX NPAKTUYHHUX POOIT, AKi CTYACeHTH BUKOHYIOTH I/ Yac

BHUBYEHHA 0I00praHiyHoOI Ximil

HazBa npaktuuHoi po6oTH Knac | Ha3zBa Temu G100praHiuyHoi

ximii

BusiBneHHs OpraHiuHuUX CHOIYK Y XapyOBHX
MPOAYKTaxX. (MpakTU4YHa poOoTa)

BusiBneHHs OpraHiuHUX PEYOBUH B
010JIOTTYHHUX 00EKTAX.
BusiBieHHs OpraHiuHUX PEYOBUH B
XapUOBUX MPOTYKTaX

Tabnuys /1.10

Iepenik MKUIbHUX JeMOHCTPALIITHINX eKCIIEPUMEHTIB, IKi BAKOHYHThCH

CTYACHTH I/ YaC BUBYCHHS XiMii BHCOKOMOJIEKYJISIPHUX CIIOJIYK

Ha3Ba mkijapHOTO JEMOHCTPAIIHOTO Knac Hassa temu ximii
EKCTIIEPUMEHTY BHCOKOMOJICKYJISIPHUX
CITOJTYK

BusBneHHsa BaacTHBOCTEHN INTACTMAC: BIIMHOIIEHHS 0
HarpiBaHHs, PO3YHMHIB KUCJIOT, JTYT1B, OKUCHHKIB

11 ITnactmacu

ButsryBaHHS HUTOK 31 CMOJIM KallpOHY YU JIABCAHY.
BinHOmEeHHS BOJIOKOH PI3HUX BHJIIB J0 PO3YHHIB
KHCJIOT 1 JYTiB

11 Bosokna




[Tpuxnaau mogaHHs OMOPHOTO KOHCIIEKTY 3HAHB 3 TeMH «OCHOBHI KJ1acu

Jonarok E

HEOPTaHIYHUX CTOJYK» y BUTJISIA1 OJIOK — CXEMH

Peuogunu
IIpocTi — Ckaaani —
CKJIa1ar0ThHCA CKJIaIaK0TbHCA
3 aTOMIB 3 aTOMIB
OJTHOTO JEeKTBKOX
XIMIYHOTO XIMIYHUX
CIICMCHTA €JIEMEHTIB
Meramu — | | Hemertanu Oxcunu — | | OcuoBu — | |Kucnoru — Com —
CKJIAIArOTHCS — OiHapHi CHOJYKH, SIKi B CIIOJIYKH, 10 NIPOAYKTH
satovis | jemazaorses) | enonys s |\GEELEERR] | SRR | oreny
eHeMeHjHB 3 aToMiB X OHHI./IM 3 rppyr[y —OHy riaporeny H KI/II():J'IOTI/Iy
METaIB €JIEMEHTIB CIICMCHTIB € (i He micTaTH (1 He MicTATH 3QJTUIIKOM
(3ami3o, HEMETalliB Oxcur e}.I B IHIINX aHIOHIB) THIINX OCHOBH 200
aMOMIHIN, | |(xmo0p, cipka, CyneHl Ta KaTioH kationis) Ta ~ obminy
Mizib) BOJICHD) OKUCHEHHA - 3AITHIIKY aHiOH TiIPOKCOrpyITH
11 OCHOBH KHCJIIOTHOTO OCHOB Ha
3AUTHIIKY KHUCJIOTHUM
3QJTHIIIOK

Puc.E.1. Iloganns xknacudikarii HEOpPraHiYHUX PEUOBUH Y BUTIIA1 OJIOK —

CXEMHU
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Okcuou

| |
HecosieTBipHi —
OKCH/JIH, SIK1 HE
YTBOPIOIOTH
coJien
(NO, CO, N,0)

| |
CoaerBipHI —
OKCHJIH, SIK1
YTBOPIOIOTH COJIi
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OcHoBHI —
TiIpaTH TaKUX OKCHUJIIB
OCHOBHU
(oKcuau Ty KHUX,
JIy’KHO3EMeJIbHIX
MeTaJliB, Marxifo,
JIAHTaHy Ta BCIX 1HIIMX
METaiB y HAWHIKUUX
CTYNEHSAX OKUCHEHHS)

Kucsorhi —
TiIpaTh TaKUX OKCHUJIIB
KHCIIOTH
(oKcuaM HEMETaIB, a
TaK0X OKCHIU METAJIiB
y HaHBHUINUX CTYIICHIX
OKHCHEHHS (SIK
npaBuiIo, Ouremre + I11)

Tun 3B’ 43Ky —
NEPEBAKHO
10HHUI

AmdpoTtepHi — 3anexHO
BiJI TOTO, 3 KOO
PEYOBHHOIO PearyroTh,
MOXYTb BHUSBIISTH
BIIACTHBOCTI OCHOBHUX
200 KHCJIIOTHHX OKCHJIIB
(oxcuau Gepuiito,
AIIOMIHIIO Ta METaliB
MOOIYHUX MIATPYI Y
IPOMDKHHX CTYIEHSIX
OKHCHEHHS)

Turm 3B’s13Ky —
KOBAJICHTHUU

Puc.E.2. Tloganns knacudikarii OKCHIIB y BUTIISAA1 OJIOK — CXeMHU

Turm 3B’s13Ky —
10HHO-
KOBAJICHTHUU
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Jlomarok 7K

BusHauenHs yncenbHUX 3HAUYEHDb PiBHIB C(HOPMOBAHOCTI BMiHb IIPOBEICHHS
HaBYAJILHOTO XIMIYHOT'O €KCIIepUMEHTY 3a Metoaukoro A. JI. Hacnemosa [116, c.

32-33] w1 oTprMaHuX Pe3yJIbTATIB MEAAroriyHOr0 eKCIIEPUMEHTY
1. IlepeBenenns 9 6aniB, iK1 MOXKYTh OYyTH OTPUMaHi, B YaCTKY BiJl OJTMHUII].
Tabnuys K.1

Pe3yabTaTu nepeBegeHHs 0aJiiB (MaKkCMMAJIbHA KiJIbKicTh 0aiB 9) y

YaCTKY BiJ OTUHM LI

bamm Yactka Bix 1 bam Yacrka Bix 1 bamm Yacrka Bin 1
1 0,111 4 0,444 7 0,778
2 0,222 5 0,556 8 0,889
3 0,333 6 0,667 9 1,000

OOGuucieHHs po3Maxy MIXK MaKCUMaJbHUM Ta MIHIMaJbHHM 3HAaY€HHSIM
yacTok Big oguuuii: 1,000 — 0,111 = 0,889.

Busznauenns inrepBainy koxxHoro pisus: 0,889/4 = 0,222.

OOGuucieHHs MeX 3HA4YE€Hb IHTEPBATY KOXKHOTO 3 PiBHIB (ypaXxOBYIOUH, 1110
BOHU HE MOKYTh CIIBIIaJIaTH):

Tabnuys K.2

Po3paxyHOK Me:K, BiAIOBIIHUX 0a/1iB Ta PiBHIB C()OPMOBAHOCTI BMIHb

PiBeHnnb OOuucieHHs Mexi bamu

Husbkuii 0,111 + 0,222 = 0,333 0,111 -0,333

CepenHiit 0,334 + 0,222 = 0,556 0,334 — 0,556

|
O | o1 W

1

A
JocTaTHiii 0,557 + 0,222 =0,779 0,557-0,779 |6—
Bucoxkuii 0,780 + 0,222 = 1,000 0,780-1,000 |8
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2. IlepeBenenns 12 OamiB, kI MOXYTh OyTHM OTpHMaHi, B YacTKy BiJ

OJIMHUIII.

Tabnuys K.3

Pe3ysnbTaTu nepeBeneHHs 0aiiB (MaKCMMAaJIbHA KiJIBKICTh O0aJiB 12) B

YAaCTKY BiJ OXUHM LI

bamu Yactka Bix 1 bam Yacrka Bix 1 bamu Yacrka Bix 1
1 0,083 5 0,417 9 0,750
2 0,167 6 0,500 10 0,833
3 0,250 7 0,583 11 0,917
4 0,333 8 0,667 12 1,000

OOGuucneHHs po3Maxy MIXK MaKCUMaJbHUM Ta MIHIMQJIbHUM 3HAYCHHSIM

yacTok Bijg oguuuii: 1,000 — 0,083 =0,917.

Busznauenns intepBainy koxxHoro pisusi: 0,917/4 = 0,229.

OOGuucneHHs MeX 3Ha4Y€Hb IHTEPBATY KOXXHOTO 3 PiBHIB (ypaXOBYIOUH, 110

BOHU HE MOXYTh CITIBIIaJIaTH):

Tabnuys K.4
Po3paxyHOK Me:K, BiAIOBIIHUX 0a/1iB Ta PiBHIB C()OPMOBAHOCTI BMIHb
PiBeHb OO0uncieHHs Mexi bamn
Husbknii 0,083 + 0,229 = 0,312 0,083-0,312 |1-3
Cepenniit 0,313 + 0,229 = 0,542 0,313-0,942 |4-6
HocraTHii 0,543 + 0,229 =0,772 0,543-0,772 |7-9
Bucoxkuni 0,773 + 0,229 = 1,000 0,773-1,000 |10-12
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3. IlepeBenenns 15 OamiB, siki MOXyThb OyTH OTpHUMaHi, B YacTKy BIJ

OJIMHUIII.

Tabnuys K.5

Pe3ysnbTaTu nepeBeneHHs 0aiiB (MaKCMMAaJIbHA KiJIBKICTh 0aJiB 15) B

YAaCTKY BiJ OTUHMLI

bamu Yactka Bix 1 bam Yacrka Bix 1 bamu Yacrka Bix 1
1 0,067 6 0,400 11 0,733
2 0,133 7 0,467 12 0,800
3 0,200 8 0,533 13 0,867
4 0,267 9 0,600 14 0,933
5 0,333 10 0,667 15 1,000

OOGuucneHHs po3Maxy MIXK MaKCUMajJbHUM Ta MIHIMaJIbHUM 3HAUYCHHSIM

yacTok Bixg ogunwuii: 1,000 — 0,067 = 0,933.

BusznauenHs iHTepBaity KoxHoro piBHs: 0,933/4 = 0,233.

OOGuuciaeHHs MEX 3HAa4YCHb IHTEPBATY KOXKHOTO 3 PiBHIB (ypaXOBYIOUH, IO

BOHU HE MOXYTh CITIBIIaJIaTH):

Tabauys K.6

Po3paxyHoKk Me:x, BiIOBIIHUX 0aiB Ta piBHIB c)OpMOBAHOCTI BMiHb
PiBenn OO6uuncieHHs Mexi banu
Huzpkuit 0,067 + 0,233 = 0,300 0,067-0,300 [1-4
Cepenniii 0,301 + 0,233 =0,534 0,301-0,534 |5-8
JlocratHiii 0,535+ 0,233 =0,768 0,535-0,768 |9-12
Bucoxkuii 0,769 + 0,233 = 1,000 0,769-1,000 [13-15
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4. TlepeBenennsa 18 OaiiB, sfIKI MOXYTh OyTH OTpHMaHi, B YacTKy BiJ

OJIMHUIII.

Tabnuys XK. 7

Pe3ysnbTaTu nepeBeneHHs 0aiiB (MakCMMaJIbHA KiJIbKICTh 0aJtiB 18) B

YAaCTKY BiJ OXUHM LI

bamn Yacrka Bix 1 banu Yacrka Bix 1 bamn Yactka Bix |
1 0,056 7 0,389 13 0,722
2 0,111 8 0,444 14 0,778
3 0,167 9 0,500 15 0,833
4 0,222 10 0,556 16 0,889
5 0,278 11 0,611 17 0,944
6 0,333 12 0,667 18 1,000

OOGuucieHHs po3Maxy MIXK MaKCUMaJbHUM Ta MIHIMaJbHHM 3HAaY€HHSIM

yacTok Big oguuuii: 1,000 — 0,056 = 0,944.

Busznauenns inTepBaity KoxHoro piBHs: 0,944/4 = 0,236.

OOGuuciaeHHs MEX 3HAa4YCHb IHTEPBATY KOXKHOTO 3 PiBHIB (ypaXOBYIOUH, IO

BOHU HE MOKYTh CIIBIIaJIaTH):

Tabnuys K.8

Po3paxyHoK Me:x, BiINOBIIHUX 0ajiB Ta PiBHIB c()OPMOBAHOCTI BMiHb
PiBenb OGuucneHHs Mexi banu
Huzpkuit 0,056 + 0,236 = 0,292 0,056 -0,292 |1-5
Cepenniii 0,293 + 0,236 = 0,529 0,293-0,529 |6-9
JocTaTHiii 0,530 + 0,236 = 0,766 0,529-0,765 |10-13
Bucoxkuii 0,767 + 0,236 = 1,000 0,767—-1,000 |14-18




bnank cnocrepexkeHHs 3a c(OpMOBaHICTIO BMiHb TPOBOAUTH HaBYAIbHUN

Honatok 3

XIMIYHHUM €KCIIEPUMEHT (MOTHBALIIMHUN KPUTEPIi)
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IHoka3zHuk

Bbamm

bakaHHS BUKOPHCTOBYBATH
BMIHHS IPOBOJUTH XiMIYHHHA
EKCIIEPUMEHT Y HaBUaIbHIN
JUSIIBHOCTI

CaMocCTiiHICTB y Bi1OOpi
TEXHIK IPOBEICHHS
HIKIJIBHOTO XIMIYHOTO
EKCIIEPUMEHTY

[IpoBeneHHs MIKITBHOTO
XIMIYHOTO €KCIIEPUMEHTY SIK
€JIEMEHTY HayKOBOTO
Hi3HAHHS

CraBneHHs 10 opraHizarii
MIKUIBHOTO XIMIYHOI'O
EKCIICPUMEHTY

dopmyBaHHS MOTHBIB
HABYAJILHOT MIsTHOCTI YUHIB
4yepe3 eKCIIePUMEHT

[ToBHOTa BUKOHAHHS
POTPAMHHUX IIKITHHUX
XIMIYHUX €KCIEPUMEHTIB

Cyma




252
Honatox U
Pe3ynbratu aHami3y GIaHKIB CIIOCTEPEKEHHS 32 AiSUIbHICTIO CTYICHTIB
110,10 BU3HaueHHs ChOPMOBAHOCTI BMIHb NMPOBOAUTH HaBYAIBHUIN XIMIYHUM

eKCIIEPUMEHT 32 MOTHBAIITHIUM KpUTEPiEM

Baim [1(2|3|4|5|6 |7 |8|9(10|11|12|13|14|15/16/17|18/Pasom
KinbkicTb
crynentiB |11{17|30{ 25 |54 |53 |37 |41 |34 |27|24111|18|5|3|3|1|2| 396

Cyma [11/34/90/100|270|318|259|328|306|270|264|132|234|70|45|48|17|36] 2832

PiBennb Husbkwii CepenHiii JHocraTHiit Bucoxuit

MakcumanbHa KiJIbKICTh 0ajliB, SKy MOXJIMBO OyJI0 HAOpaTH, CTAHOBUTH:
396 - 18 = 7128.
K* cgp. (momus. koncm.) = 0,397,



253
Homarok K
PesynbpraTi aHamizy KOHTPOJILHOT pOOOTH CTYICHTIB 100 BU3HAYCHHS
c(hOpMOBAHOCTI BMIHb IMPOBOJUTH HaBYAIbHUN XIMIYHUM €KCIIEPUMEHT 32
3HaHHEBUM KpPHUTEPIEM

Tabnuya K.1
Pe3yabTaTn aHaji3y KOHTPOJILHOI POOOTH 100 BU3HAYEHHS
cpopmoBaHOCTi 3arajibHUX (iHTeJIEKTYaIbHUX) YMiHb IPOBOAUTH

HABYAJIbHUI XiMiYHHI eKCIIEPUMEHT 32 3HAHHEBUM KpPHUTEpPieM

Baau 1 2 3 4 5 6 7 8 9 | Pazom

KiabkicTs
CTylaeHTiB | 27 47 67 | 83 | 67 | 32 41 | 18 | 14 396
Cyma 27 94 | 201332335192 | 287 | 144 | 126 | 1738

PiBennb Husbknii Cepenniii | locratniii | Bucokwii

MakcumanbHa KIJIbKICTh 0alliB, SKy MOXJIMBO OyJI0 HAOpaTH, CTAHOBUTH:
396 - 9 = 3564.
K cg.(3ae. koncm.) = 0,488.

Tabnuys K.2
Pe3yabTaTi aHaj1i3y KOHTPOJILHOI POOOTH 100 BU3HAYEHHS
copMOBaHOCTI eKCIIEPMMEHTAJILHUX YMiHb POBOAUTH HABYAIbHUI

XiMIYHUI eKCIIEPUMEHT 32 3HAHHEBUM KPUTEpPieM

Bbaau 1 2 3 4 5 6 7 8 9 | Pazom

KiabkicThb

cryaenrtiB | 16 42 | 72 | 79 | 76 | 41 | 33 | 20 | 17 396
Cyma 16 84 | 216|316 380 | 246 | 231 | 160 | 153 | 1802
PiBni Huspknii Cepenniii | locratniii | Bucokuii

MakcumanbHa KIJTbKICTh 0aliB, SKy MOXJIMBO 0yJI0 HAOpaTH, CTAHOBUTH:
396 - 9 = 3564.
K cg. (excn. koncm.) = 0,506.
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Tabnuys K.3
Pe3ysnbTaTi aHaNi3y KOHTPOJILHOI pOOOTH 11010 BU3HAYEHHS
c¢popMOBaAHOCTI METOAUYHUX YMiIHb MPOBOAUTH HABYAJIbLHUN XIMIYHHUI

CKCIICPUMCEHT 3a SHAHHEBUM anTepieM

Baau 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | Pasom

KinbkicTh
cryneHTiB |22 | 54 | 78 | 58 | 28 | 23 | 26 | 36 | 24 | 22 | 16 9 396

Cyma 22 1108 | 234 | 232 | 140 | 138 | 182 | 288 | 216 | 220 | 1/6 | 108 | 2064

PiBni Huzpkuii CepenHiii JocraTHiit Bucokuit

MakcumanbHa KiJIbKICTh 0alliB, IKy MOXJIMBO OyJI0 HAOpaTH, CTAHOBUTH:
396 - 12 = 4752.
K cgh. (mem. xoncm.) = 0,434.
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Homarox JI
bnank cnocrepexeHHs 3a piBHEM CPOPMOBAHOCTI BMiHb IPOBOAUTH HABYAIbHUN

XIMIYHUM €KCIIEPUMEHT 32 JISIIbHICHUM KPUTEPIEM

Ne Iloka3Huk bamm
3/m 0 1 2 3
1 OOpaHHs TEXHIKH TPOBE/ICHHS EKCTIEPUMEHTY
3 METOIO JIOBEJICHHS TilOTE3U
2. Oprasi3aliisi ClloCTepeKEHHS yUHIB
3 BcraHoBieHHS MPUYMHHO-HACTIAKOBUX
' 3B’SI3KiB

CkJ1a1aHHs TUIaHY TIPOBEICHHS XIMIYHOTO

4. EKCIIEPUMEHTY

. BumiproBanss 00’ eMy Ta Macu pe4OBUH

6 BusHadeHHs Bl1acTUBOCTEH BUXIAHUX
pPEYOBHH Ta NPOAYKTIB peaxiii

7 JloTprMaHHs OCHOBHUX MPaBUJI TEXHIKU

Oe3rneKu

L L
OO0paHHS TEXHIKHA IPOBEICHHS EKCIIEPUMEHTY

8. BIJIIIOBIHO A0 IUAAKTHYHUX LIJIEH 1
TIPUHIIHITIB
Opranizaiist poOOTH y4HIB IiJ] 4ac

9. | mpoBeeHHS eKCIIEPUMEHTY Ta KepPyBaHHS
HEIO

10. Opranizariis BJIACHOI poboTH 3a

JIEMOHCTPAI[ITHUM CTOJIOM

VYpaxyBaHHS HassBHUX 3HaHb 1 BMiHb yYHIB,
11. | HeOOX1MHMX IS BAAJIOTO CIIPUHHATTS
EKCHIEPUMEHTY

JlouinpHicTs 06paHoro cnocoly
KOMEHTYBAHHS €KCIEPUMEHTY

12.

Cyma
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Jomarok M
Pesynbratu anamizy GaHKIB COCTEPEKEHHS 3a AISUTbHICTIO CTY/ICHTIB Ha
KOHCTaTyBaJIbHOMY €Talll JOCIIKEHHS
Tabnuys M.1
BusnauenHsi piBHst ¢cOpMOBaHOCTI 3arajibHUX (iHTEJEKTYaJbHUX) YMIHb

NMPOBOJAUTH HABYAJIbHHUI XiMIYHUI eKCIIEPUMEHT 3a AiAJIbHICHUM KpPUTEpieM

Baaun 1 2 3 4 5 6 7 8 9 | Pazom

KiJbKicTh cTy1eHTIB 26| 40| 75| 83| 67| 40| 33| 18| 14 396
Cyma 26| 80| 225|332 | 335| 240 | 231 | 144 | 126 | 1739
PiBni Huspknii Cepenniii | JlocraTHiii | Bucokmii

MakcumanbHa KIJTbKICTh 0alliB, IKy MOXJIMBO OyJI0 HAOpaTH, CTAHOBUTH:
396 - 9 = 3564.

K* ce. (3ae. koncm.) = 0,408.

MakcumanbHa KiJIbKICTh YMIHb, SIKI MOXKJIMBO BUKOHATH, CTAHOBUTD:
396*3 = 1188.

K* nosn. (3ae. koncm.) =0,465.

Tabruys M.2
BusHa4yeHHs1 piBHA C(DOPMOBAHOCTI €KCIIEPUMEHTAJIBLHUX YMiHb IPOBOAUTH

HABYAJIbHUI XiMiYHHI eKCIIEPUMEHT 32 JilJIbHICHUM KpHUTepieM

Baiau 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | Pasom

KinbkicTh
CTY/IEHTIB 37|, 66 | 83 | 58 |3 |26 |22| 19| 14 | 16 | 11 9 396

Cyma 37 1132|249 | 232|175 | 156 | 154 | 152 | 126 | 160 | 121 | 108 | 1802
PiBHi Huspkuit Cepenniit JocTatHii Bucoxknii

MaxkcruMasbHa KUTbKICTh 0ajiB, IKY MOXJIUBO Oyi10 HaOpaTH, CTAaHOBUTH:
396 - 12 =4752.

K*cg. (excn. koncm.) = 0,379.

MaxkcuMmasbHa KUIBKICTh YMiHb, SIKI MOXKJIMBO OyJIO BUKOHATH, CTAHOBUTD:
396*3 = 1188.

K* nosn. (excn. koncm.) = 0,530.
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Tabnuys M.3
Bu3znauenHsi piBHsi cpopMOBaAHOCTI METOAUYHUX YMiHb IPOBOIUTH

HABYAJIbHUI XiMIiYHIH eKCIIEPUMEHT 32 AisIbHICHUM KpPUTEpPieM

Baau 1] 2 3 4 5 6 | 7189101112 13|14 |15 [Pa3oMm
KinpkicTh
cryaentiB (43|52 |63 | 75|66 |29 |9 |12 9 |11 | 7 |6 |5|6]| 3] 39

Cyma |[43/104|189|300|330|174|63 |96 |81 |110| 77 |72 |65 |84 |45|1833
PiBHi Huzbkuit Cepenniit JocTatHii Bucoxkuii

MakcumanbHa KiJIbKICTh 0ajliB, SKy MOXJIMBO OyJI0 HAOpaTH, CTAHOBUTH:
396 - 15 =5940.

K* cgp. (mem. koncm.) = 0,309.

MakcumanbHa KiJIbKICTh YMIHb, SIKI MOXKJIMBO OYJI0 BAKOHATH, CTAHOBUTH:

396*3 = 1188.

K* noen. (mem. xoncm.) = 0,412.
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOTO €KCIIEPUMEHTY 3a 3HAHHEBUM KPHUTEPIEM Ha MOYATKY (POPMYBaIBHOTO

eTany €KCIEpPUMEHTY

Ne 3/mt 3arainpHi (IHTEJIEKTyalIbHi) BMiHHSA ExcriepuMeHTalIbHI BMiHHS MetoanyHi BMiHHS

v | oxex [ e [ vy Jen? [ x| v [ oxex [ Gae0® [y [ ooy [ x| | oxex [ o | vy | Gey)?

EIl' K[| Er ET KI" KI" EI' | KI' ET El KT KT EI' | K['| Er EI KI' KI"
1 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
2 1 1 |(-2122| 4504 | -2,204 | 4856 | 1 1 |-2,697 | 7,273 | -2,456 | 6,031 1 1 ]-2,955| 8,731 | -3,195 | 10,206
3 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
4 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
5 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
6 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
7 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
8 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
9 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
10 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 |[-2,955] 8,731 |-3,195 | 10,206
11 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
12 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 |[-2,955] 8,731 |-3,195 | 10,206
13 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
14 1| 1/(-2122| 4504 | -2,204 | 4856 | 1 | 1 |-2,697 | 7,273 | -2,456 | 6,031 | 1 | 1 [-2,955| 8,731 |-3,195 | 10,206
15 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |[-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
16 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
17 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
18 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 |[-2,955] 8,731 |-3,195 | 10,206
19 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2,697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
20 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |[-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
21 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |[-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
22 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
23 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
24 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2,697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
25 1 1 1-2122| 4504 | -2,204 | 4856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
26 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |[-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
27 1 1 (-2122| 4504 | -2,204 | 4856 | 1 1 |-2,697 | 7,273 | -2,456 | 6,031 1 1 ]-2,955| 8,731 |-3,195 | 10,206
28 1 1 1-2122| 4504 | -2,204 | 4,856 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
29 112 (-2122] 4504 | -1,204 | 1,449 | 1 1 |-2697 | 7,273 | -2,456 | 6,031 1 1 [-2,955] 8,731 |-3,195 | 10,206
30 1] 2 (-2122] 4504 |-1,204 | 1,449 | 1 1 |-2,697 | 7,273 | -2,456 | 6,031 1 1 ]-2,955| 8,731 |-3,195 | 10,206
31 112 (-2122] 4504 | -1,204 | 1,449 | 1 1 |[-2697 | 7,273 | -2,456 | 6,031 1 1 |[-2,955] 8,731 |-3,195 | 10,206
32 1] 2 (-2122] 4504 | -1,204 | 1,449 | 2 1 |-1,697 2,879 | -2,456 | 6,031 1 1 ]-2,955| 8,731 | -3,195 | 10,206
33 1|2 (-2122| 4504 |[-1,204 | 1,449 | 2 | 2 | -1,697 | 2,879 | -1,456 | 2,119 1 1 ]-2,955| 8,731 |-3,195 | 10,206
34 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 1 1 |[-2,955] 8,731 |-3,195 | 10,206
35 2|2 |-1122| 1,259 | -1,204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 1 1 ]-2,955| 8,731 | -3,195 | 10,206
36 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 1 1 |[-2,955] 8,731 |-3,195 | 10,206
37 2|2 ]-1122| 1259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 2 2 |-1,955 | 3,821 |-2,195| 4,817
38 2|2 |-1122| 1,259 | -1,204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 2 2 |-1,955| 3,821 | -2,195| 4,817
39 2|2 |-1122 1,259 | -1204 | 1,449 ( 2 | 2 | -1,697 | 2,879 [-1456 | 2,119 | 2 | 2 |-1,955| 3,821 |-2,195 | 4,817
40 2|2 |-1122| 1,259 | -1,204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 2 2 |-1,955| 3,821 | -2,195| 4,817
41 2|2 |-1122| 1,259 | -1,204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 2 2 |-1,955| 3,821 | -2,195| 4,817
42 2|2 |-1122 1,259 [ -1,204 | 1,449 ( 2 | 2 |-1,697 | 2,879 [-1456 | 2,119 | 2 | 2 |-1,955| 3,821 |-2,195 | 4,817
43 2|2 |-1122| 1,259 | -1,204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 2 2 |-1,955| 3,821 | -2,195| 4,817




44 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
45 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
46 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
47 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
48 212 |-1122| 1,259 |[-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
49 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
50 212 |-1122| 1,259 |[-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
51 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
52 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
53 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
54 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
55 2|2 ]-1122| 1,259 | -1204 | 1,449 | 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955 | 3,821 |-2,195| 4,817
56 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
57 2|2 |-1122| 1,259 ([ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195| 4,817
58 212 ]-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
59 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
60 212 |-1122| 1,259 (-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195| 4,817
61 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
62 2|2 |-1122| 1,259 (-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
63 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195| 4,817
64 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
65 212 |-1122| 1,259 (-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195| 4,817
66 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
67 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 2 [ 2 |-1,955( 3,821 |-2,195 | 4,817
68 212 |-1122| 1,259 (-1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 [ -1,456 | 2,119 | 2 [ 3 |-1,955( 3,821 |-1,195| 1,427
69 212 |-1122| 1,259 [ -1,204 | 1,449 [ 2 | 2 |-1,697 | 2,879 | -1,456 | 2,119 | 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
70 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 [ -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
71 212 |-1122| 1,259 (-1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 [ -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
72 212 ]-1122| 1,259 [ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
73 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
74 212 ]-1122| 1,259 [ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
75 212 ]-1122| 1,259 [ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
76 212 |-1122| 1,259 (-1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
7 212 ]-1122| 1,259 |[-1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 | -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
78 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 2 |-0,697 | 0,486 [ -1,456 | 2,119 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
79 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
80 2|12 ]-1122| 1,259 [ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
81 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 [ -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
82 212 ]-1122| 1,259 | -1,204 | 1,449 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
83 212 ]-1122| 1,259 | -1204 | 1,449 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
84 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
85 212 ]-1122| 1,259 | -1,204 | 1,449 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
86 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
87 212 |-1122| 1,259 ([ -1,204 | 1,449 [ 3 | 3 |-0,697 | 0,486 [ -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
88 2|3 ]-1122| 1,259 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
89 2|3 ]-1122| 1,259 ([ -0,204 | 0,041 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
90 2|3 ]-1122| 1,259 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
91 2|3 ]-1122| 1,259 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
92 2|3 ]-1122| 1,259 [ -0,204 | 0,041 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
93 2|3 ]-1122| 1,259 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
94 2|3 ]-1122| 1,259 ([ -0,204 | 0,041 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
95 2|3 ]-1122| 1,259 ([ -0,204 | 0,041 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 3 |-0,955( 0,912 |-1,195 | 1,427
96 2|3 ]-1122| 1,259 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 3 |-0,955| 0,912 |-1,195| 1,427
97 3|3 ]-0122| 0,015 | -0,204 | 0,041 [ 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 [ 3 [ 4 |-0,955( 0,912 |-0,195 | 0,038
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98 31]3]-0122( 0,015 | -0,204 | 0,041 ( 3 [ 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 | 4 |-0,955| 0,912 (-0,195| 0,038
99 313 ]-0122( 0,015 | -0,204 | 0,041 ( 3 [ 3 |-0,697 | 0,486 | -0,456 | 0,208 | 3 [ 4 [-0,955| 0,912 (-0,195| 0,038
100 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 3 | 4 [-0,955| 0,912 |-0,195 | 0,038
101 | 3 ( 3 (-0,122| 0,015 | -0,204 | 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
102 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 [ 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
103 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
104 [ 3 [ 3 (-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 [ 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
105 | 3 [ 3 [-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 [ 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
106 ( 3 ( 3 (-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
107 | 3 [ 3 (-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 [ 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
108 | 3 [ 3 (-0,122| 0,015 | -0,204 | 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
109 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
110 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 [ 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
11 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
112 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
113 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
114 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
115 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 3 | 3 | -0,697 | 0,486 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
116 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 3 | 3 |-0,697 | 0,486 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
117 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
118 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
119 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
120 | 3 [ 3 (-0,122 | 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
121 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
122 | 3|3 [-0122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
123 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195 | 0,038
124 | 3 | 3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
125 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 | 4 | 4 | 0,045 | 0,002 |-0,195| 0,038
126 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
127 | 3 |3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 [ 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
128 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
129 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
130 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 | 0,208 [ 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
131 ( 3 ( 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 3 | 0,303 | 0,092 | -0,456 [ 0,208 | 4 | 5 | 0,045 | 0,002 | 0,805 | 0,649
132 | 3|3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
133 | 3 |3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
134 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
135 | 3 (3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
136 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
137 | 3 [ 3 (-0,122 | 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
138 | 3 | 3 [-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
139 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
140 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
141 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
142 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
143 | 3 | 3 |-0,122( 0,015 | -0,204 | 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
144 ( 3 [ 3 [-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
145 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
146 | 3 [ 3 [-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
147 | 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
148 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
149 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 | 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
150 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
151 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 4 | 4 | 0,303 [ 0,092 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
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152 ( 3 [ 3 (-0,122| 0,015 | -0,204 [ 0,041 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
153 | 3 [ 3 [-0,122 | 0,015 | -0,204 [ 0,041 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
154 (4 (3 (0878 | 0,771 | -0,204 [ 0,041 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
155 ( 4 ( 4 (0878 ] 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
156 ( 4 (4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
157 (4 ( 4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 5 | 1,045 | 1,093 | 0,805 | 0,649
158 (4 (4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
159 (4 (4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
160 ( 4 ( 4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
161 (4 (4 (0878] 0771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
162 (4 (4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
163 | 4 ( 4 (0878 | 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
164 (4 (4 (0878] 0771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 5 | 6 | 1,045 | 1,093 | 1,805 | 3,259
165 | 4 | 410878 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
166 | 4 ( 4 (0878 | 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
167 | 4 (4 (0878 ] 0,771 | 0,796 | 0634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
168 | 4 | 40878 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
169 (4 (4 (0878 ] 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 [ 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
170 | 4 | 4 10878 | 0,771 | 0,796 | 0,634 | 5 | 4 | 1,303 | 1,698 | 0,544 | 0,296 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
171 | 4 410878 0,771 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
172 (4 [ 4 (0878 | 0,771 | 0,796 [ 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
173 | 4 {40878 0,771 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
174 (4 [ 4 (0878 | 0,771 | 0,796 | 0,634 | 5 | 5 | 1,303 [ 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
175 (4 [ 4 (0878 | 0,771 | 0,796 | 0634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
176 | 4 | 4 10878 0,771 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
177 (4 [ 4 (0878 | 0,771 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
178 | 5 | 4 1878 | 3526 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
179 | 5 | 4| 1878 3526 | 0,796 | 0,634 | 5 | 5 | 1,303 | 1,698 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
180 ( 5 (4 (1878 3526 | 0,796 [ 0634 | 6 | 5 | 2,303 | 5305 | 1,544 | 2385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
181 | 541878 3526 | 0,796 | 0,634 | 6 [ 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
182 (5 (4 (1878 3526 | 0,796 [ 0634 | 6 | 5 | 2,303 [ 5305 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
183 [ 5 (5 (1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 6 | 2,045 | 4,183 | 1,805 | 3,259
184 | 5 |5 [1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
185 (5 (5 (1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
186 | 5 |5 |1878 | 3526 | 1,796 | 3,227 | 6 [ 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
187 | 5|5 [1878 | 3526 | 1,796 | 3,227 | 6 [ 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
188 (5 (5 (1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
189 | 5 |5 [1878 | 3526 | 1,796 | 3,227 | 6 [ 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
190 ( 5 ( 5 (1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
191 (5 (5 (1878 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
192 | 55 [1878 | 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
193 (5 (5 (1878 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 6 | 7 | 2,045 | 4,183 | 2,805 | 7,870
194 | 551878 3526 | 1,796 | 3,227 | 6 | 5 | 2,303 | 5305 | 1,544 | 2,385 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
195 | 5 (5 [1878 | 3526 | 1,796 | 3,227 | 6 | 6 | 2,303 | 5305 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
196 | 5 (5 (1878 | 3526 | 1,796 | 3,227 | 6 | 6 | 2,303 | 5305 | 2,544 | 6473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
197 | 6 | 52878 8282 | 1,796 | 3,227 | 6 | 6 | 2,303 | 5305 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
198 | 6 [ 5 (2878 | 8282 | 1,796 | 3,227 | 6 | 6 | 2,303 | 5305 | 2,544 | 6473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
199 (6 (5 (2878 8282 | 1,796 | 3,227 | 7 | 6 | 3,303 [ 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
200 | 6 | 512878 | 8282 [ 1,796 | 3,227 [ 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
201 | 6 | 512878 | 8282 | 1,796 | 3,227 | 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
202 | 6 | 6 |2878| 8282 [ 2,796 | 7,820 [ 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
203 | 6 | 6 |2878| 8282 [ 2,796 | 7,820 [ 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
204 | 6 | 6 |2878| 8282 ( 2,796 | 7,820 [ 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
205 | 6 | 6 | 2878 | 8282 | 2,796 | 7,820 [ 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
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206 | 6 | 6 [ 2878 | 8282 | 2,796 | 7,820 | 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 7 | 7 | 3,045 | 9,274 | 2,805 | 7,870
207 | 6 | 6 | 2878 ) 8282 | 2,796 | 7,820 | 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
208 | 7| 6 |3,878 | 15038 | 2,796 | 7,820 | 7 | 6 | 3,303 | 10,911 | 2,544 | 6,473 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
209 | 7| 6 |3878 | 15038 | 2,796 | 7,820 | 7 | 7 | 3,303 | 10,911 | 3,544 | 12,562 [ 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
210 | 7 | 6 | 3,878 | 15038 | 2,796 | 7,820 | 7 | 7 | 3,303 | 10,911 | 3,544 [ 12562 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
211 | 7| 6 | 3,878 | 15038 | 2,796 | 7,820 | 7 | 7 | 3,303 | 10,911 | 3,544 | 12,562 [ 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
212 | 7 | 6 | 3878 ) 15038 | 2,796 | 7,820 | 8 | 7 | 4,303 | 18,517 | 3,544 [ 12562 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
213 | 7 | 7 | 3878 | 15038 | 3,796 | 14,413 | 8 | 7 | 4,303 | 18,517 | 3,544 [ 12562 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
214 | 7 | 7 | 3,878 | 15038 | 3,796 | 14,413 | 8 | 7 | 4,303 | 18,517 | 3,544 | 12562 [ 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
215 | 7 | 7 | 3878 | 15038 | 3,796 | 14,413 | 8 | 7 | 4,303 | 18,517 | 3,544 [ 12562 | 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
216 | 7 | 7 | 3,878 | 15038 | 3,796 | 14,413 | 8 | 7 | 4,303 | 18,517 | 3,544 | 12562 [ 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
217 | 8 | 7 | 4,878 | 23,793 | 3,796 | 14,413 | 8 | 7 | 4,303 | 18,517 | 3,544 | 12562 [ 8 | 8 | 4,045 | 16,364 | 3,805 | 14,480
218 | 8 | 7 | 4,878 | 23,793 | 3,796 | 14,413 | 9 | 8 | 5303 | 28,124 | 4,544 (20,650 | 9 | 9 | 5,045 | 25,455 | 4,805 | 23,091
219 | 8 | 7 | 4,878 | 23,793 | 3,796 | 14,413 | 9 | 8 | 5303 | 28,124 | 4,544 (20,650 | 9 | 9 | 5,045 | 25,455 | 4,805 | 23,091
220 | 8 | 7 | 4,878 | 23,793 | 3,796 | 14,413 | 9 | 8 | 5303 | 28,124 | 4,544 (20,650 | 9 | 9 | 5,045 | 25,455 | 4,805 | 23,091
221 | 8 | 7 |4878 ) 23793 | 3,796 |14,413| 9 | 8 | 5303 | 28,124 | 4,544 (20,650 | 9 | 9 | 5,045 | 25,455 | 4,805 | 23,091
222 8 4,796 | 23,006 8 4,544 [ 20,650 9 4,805 | 23,091
223 8 4,796 | 23,006 8 4,544 [ 20,650 9 4,805 | 23,091
224 8 4,796 | 23,006 9 5,544 | 30,739 9 4,805 | 23,091
225 8 4,796 | 23,006 9 5,544 | 30,739 9 4,805 | 23,091
226 9 5,796 | 33,599 9 5,544 | 30,739 10 5,805 | 33,702
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Honarox I1
bnank cnocrepexeHHs 3a c(hOPMOBAHICTIO EKCIIEPUMEHTABHUX YMIHb MalOyTHIX
YUYHUTENIB 32 MOTHUBALIITHUM KPUTEPIEM Ha JIAOOPATOPHUX 3aHATTSX 13 XIMIYHUX

JTUCIIATUIIH

No IHoka3zHuk Bbamm

1. | baxxaHHs BUKOpUCTOBYBaTU
BMIiHHS TTPOBOJIUTH XIMIYHUI
EKCIIEPUMEHT y BIIaCHIN
HaBYAJILHINA TiSUIBHOCTI

2. | CamocriiiHicTh Yy BizOOpi
TEXHIKHU MTPOBEICHHS
XIMIYHUX €KCIIEPUMEHTIB

3. | PozyminHs pouni XiMi4HOTO
EKCIIEpUMEHTY Ha
71a00paTOPHOMY 3aHSITTI

4. | CraBieHHs 10 oprasizaiii
XIMIYHOTO €KCTIEPUMEHTY
5. | ChopmoBaHicTh MOTHBIB

YIOCKOHAJTFOBATH BMIHHS
MPOBOAMTH XIMIYHUAN
EKCIIePUMEHT

6. [ToBHOTA BUKOHAHHS XIMIYHUX
€KCIIEpUMEHTIB
71a00pPaTOPHOTO MPAKTHKYMY

Cyma
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Honarox P
bnank cnoctrepexeHHs 3a ¢(hOPMOBAHICTIO EKCIIEPUMEHTAILHUX YMIHb IPOBOJIUTH

XIMIYHUM €KCTIEPUMEHT Ha JIJA0OpaTOPHOMY 3aHSATTI 3 XIMIYHUX JUCIUILIIH

Ne Yminnsa baau
3/m 0 1 2 3
1. | BukopucTtoByBaTH XiMiYHHHA
10CYl
2. | BukopucToByBaTH peakTHBH
3. | HorpumyBaTucs mpaBui

TEXHIKHA Oe3[eKn

4, JloTpumyBaTucs OPSIKY Ta
YHCTOTH Ha poO0OUOMY MiCITi

5. | EKOHOMHO BUKOPHUCTOBYBaTH
pEaKTHBH Ta 4ac
6. | CaMoOCTiiiHO BUKOHYBaTH

XIMIYHUH €KCTIEPUMEHT

Cyma




Honatok C
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a AISJIbHICHUM Ta MOTHUBAI[IHHUM KPUTEPISIMU HA

MOYaTKy (POPMYBaIBLHOTO €Ty eKCIIEPUMEHTY

Ne 3/mt JlisibHiCHMI KpuTepiit MoruBauiiiHuii Kpurepiit

x|y | xex (xiX) Yiy Gey? [ xi[w | xx (xi-x)? yiy (yiy)

EIl | K[ El Er KT KT EI' | K[ Er Er KT KT
1 1 (1] -5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
2 1 (1] -5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
3 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
4 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
5 1111 -5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
6 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
7 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
8 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
9 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
10 1]11]-5371 | 28,848 | -5,248 27539 | 1| 1| 4421 19,544 -4,354 18,957
11 12| -5371 | 28,848 | -4,248 18044 | 1| 1| 4421 19,544 -4,354 18,957
12 112 -5371 | 28,848 | -4,248 18,044 | 1| 1| 4421 19,544 -4,354 18,957
13 22| -4371 | 19,106 | -4,248 18044 | 1| 1| 4421 19,544 -4,354 18,957
14 22| -4371 | 19,106 | -4,248 18044 | 1| 1| 4421 19,544 -4,354 18,957
15 2|2 -4371 | 19,106 | -4,248 18,044 | 1| 1| 4421 19,544 -4,354 18,957
16 22| -4371 | 19,106 | -4,248 18,044 | 2 | 1 | -3,421 11,702 -4,354 18,957
17 22| -4371 | 19,106 | -4,248 18,044 | 2| 1| -3421 11,702 -4,354 18,957
18 22| -4371 | 19,106 | -4,248 18,044 | 2| 1| -3421 11,702 -4,354 18,957
19 22| -4371 | 19,106 | -4,248 18,044 | 2 | 1 | -3,421 11,702 -4,354 18,957
20 22| -4371 | 19,106 | -4,248 18,044 | 2| 1| -3421 11,702 -4,354 18,957
21 22| -4371 | 19,106 | -4,248 18,044 | 2 | 1 | -3,421 11,702 -4,354 18,957
22 22| -4371 | 19,106 | -4,248 18,044 | 2 | 1 | -3,421 11,702 -4,354 18,957
23 2 2] -4371 | 19,106 | -4,248 18,044 | 2| 2 | -3421 11,702 -3,354 11,249
24 22| -4371 | 19,106 | -4,248 18,044 | 2 | 2 | -3,421 11,702 -3,354 11,249
25 2 2] -4371 | 19,106 | -4,248 18,044 | 2| 2 | -3421 11,702 -3,354 11,249
26 2 2] -4371 | 19,106 | -4,248 18,044 | 2| 2 | -3421 11,702 -3,354 11,249
27 22| -4371 | 19,106 | -4,248 18,044 | 2 | 2 | -3,421 11,702 -3,354 11,249
28 23] -4371 | 19,106 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
29 23] -4371 | 19,106 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
30 23] -4371 | 19,106 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
31 23] -4371 | 19,106 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
32 23] -4371 | 19,106 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
33 23] -4371 | 19,106 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
34 23] -4371 | 19,106 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
35 33 -3371 | 11,364 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
36 3 [3(-3371 | 11,364 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
37 33 -3371 | 11,364 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
38 33 -3371 | 11,364 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
39 3 [3(-3371 | 11,364 | -3,248 10548 | 2 | 2 | -3,421 11,702 -3,354 11,249
40 3]3|-3371 | 11,364 | -3,248 10548 | 2| 2 | -3421 11,702 -3,354 11,249
41 3 [3-3371 | 11,364 | -3,248 10548 | 3 | 2 | -2,421 5,860 -3,354 11,249
42 3 [3(-3371 | 11,364 | -3,248 10548 | 3 | 2 | -2,421 5,860 -3,354 11,249
43 3]3|-3371 | 11,364 | -3,248 10548 | 3| 2 | -2,421 5,860 -3,354 11,249
44 3 [3-3371 | 11,364 | -3,248 10548 | 3 | 2 | -2,421 5,860 -3,354 11,249




45 | 3 3]-3371 | 11,364 | -3,248 10548 | 3| 2 | 2421 5,860 -3,354 [ 11,249
46 | 3| 3]-3371 | 11,364 | -3,248 10,548 | 3 | 2 | -2,421 5,860 -3,354 | 11,249
47 | 313 ]-3371 | 11,364 | -3,248 10548 | 3| 2 | 2421 5,860 -3,354 [ 11,249
48 | 3 |3]-3371 | 11,364 | -3,248 10548 | 3| 2 | 2421 5,860 -3,354 [ 11,249
49 | 3 3]-3371 | 11,364 | -3,248 10,548 | 3 | 2 | -2,421 5,860 -3,354 | 11,249
50 | 3|3 (-3371 | 11,364 | -3,248 10548 | 3| 3 | -2421 5,860 -2,354 5,541
51 | 3|3 (-3371 | 11,364 | -3,248 10,548 | 3 | 3 | -2,421 5,860 -2,354 5,541
52 | 3 |3|-3371 | 11,364 | -3,248 10,548 | 3 | 3 | -2,421 5,860 -2,354 5,541
53 | 3|3 |-3371 | 11,364 | -3,248 10548 | 3| 3 | -2421 5,860 -2,354 5,541
54 | 3 |3|-3371 | 11,364 | -3,248 10,548 | 3 | 3 | -2,421 5,860 -2,354 5,541
55 | 3|4 (-3371 | 11,364 | -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
56 | 4| 4(-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
57 | 4|4 |-2371 | 5,622 -2,248 5,053 313 -2421 5,860 -2,354 5,541
58 | 4|4 |-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
50 | 4] 4|-2371| 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
60 | 4|4 |-2371| 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
61 | 4|4 (-2371 | 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
62 | 4|4 |-2371| 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
63 | 4|4 (-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
64 | 4|4 |-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
65 | 4|4 (-2371 | 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
66 | 4|4 (-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
67 | 4|4 |-2371| 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
68 | 4|4 |-2371| 5,622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
69 | 4|4 (-2371| 5622 -2,248 5,053 3 (3] -2421 5,860 -2,354 5,541
70 | 4] 4(-2371 | 5,622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
1 14 )4(-2371 | 5622 -2,248 5053 (4| 3| -1421 2,019 -2,354 5,541
72 | 4] 4|-2371 | 5622 -2,248 5053 (4| 3| -1421 2,019 -2,354 5,541
73 |14 ]4|-2371 | 5622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
74 14 )4|-2371| 5622 -2,248 5053 (4| 3| -1421 2,019 -2,354 5,541
7% | 4]4(-2371 | 5622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
76 | 4 4|-2371 | 5,622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
7 | 4] 4(-2371 | 5622 -2,248 5053 (4| 3| -1421 2,019 -2,354 5,541
78 | 4] 4|-2371 | 5,622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
79 | 4]4|-2371 | 5622 -2,248 5053 (4| 3| -1421 2,019 -2,354 5,541
80 | 4|4 |-2371| 5622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
81 | 4| 4|-2371| 5,622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
82 | 4| 4|-2371| 5622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
83 | 4|4|-2371| 5,622 -2,248 5053 (4| 3| -1,421 2,019 -2,354 5,541
84 | 4|4 |-2371| 5,622 -2,248 5053 (43| -1,421 2,019 -2,354 5,541
8 | 5]4(-1371| 1,880 -2,248 5053 (4| 4| -1421 2,019 -1,354 1,833
86 | 5|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
87 | 5|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
88 | 5|5(-1371 | 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
89 | 5|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
9 | 5]|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
91 | 5]|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
92 |5]15(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
93 | 5]|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
94 15]15(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
9% | 5]|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
9% | 5|5(-1371 | 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
97 | 5]15(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
98 | 5|5(-1371| 1,880 -1,248 1,557 414 | -1421 2,019 -1,354 1,833
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9 | 5]5]|-1,371| 1,880 -1,248 1557 | 4|4 -1421 2,019 -1,354 1,833
100 | 5|5(-1371 | 1,880 -1,248 1557 | 4| 4] -1421 2,019 -1,354 1,833
101 (5)5|-1,371 | 1,880 -1,248 1557 | 44| -1421 2,019 -1,354 1,833
102 (55 |-1,371 | 1,880 -1,248 1557 |44 -1421 2,019 -1,354 1,833
103 | 5|5(-1371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
104 (5)5|-1,371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
105 | 5| 5(-1371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
106 | 5|5(-1371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
107 (55 |-1,371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
108 | 5|5(-1371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
109 (55 (-1,371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
110 (55| -1,371 | 1,880 -1,248 1,557 54| -0421 0,177 -1,354 1,833
11 | 6| 5| -0371 | 0,138 -1,248 1,557 54| -0421 0,177 -1,354 1,833
12 (6| 5]-0371( 0,138 -1,248 1,557 54| -0421 0,177 -1,354 1,833
13 (6|5 -0371 | 0,138 -1,248 1,557 5[4 -0421 0,177 -1,354 1,833
114 16 |5(-0371 | 0,138 -1,248 1,557 5[4 -0421 0,177 -1,354 1,833
115 1 6 | 5(-0,371 | 0,138 -1,248 1,557 54| -0421 0,177 -1,354 1,833
116 (6 | 5 -0,371 [ 0,138 -1,248 1,557 5(4] -0421 0,177 -1,354 1,833
17 (66 [-0371 ( 0,138 -0,248 0,061 54| -0421 0,177 -1,354 1,833
118 | 6 | 6 | -0,371 | 0,138 -0,248 0,061 54| -0421 0,177 -1,354 1,833
19 (6| 6| -0,371 [ 0,138 -0,248 0,061 5(4] -0421 0,177 -1,354 1,833
120 | 6 | 6 | -0,371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
121 (6|6 [-0371 ( 0,138 -0,248 0,061 5(5] -0421 0,177 -0,354 0,125
122 (6|6 [-0371 ( 0,138 -0,248 0,061 5(5] -0421 0,177 -0,354 0,125
123 16| 6|(-0371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
124 16 |6|-0371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
125 1 6| 6(-0371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
126 | 6 | 6 | -0,371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
127 16| 6(-0371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
128 1 6 | 6| -0371 | 0,138 -0,248 0,061 55| -0421 0,177 -0,354 0,125
129 1 6| 6|-0371 | 0,138 -0,248 0061 (5|5 ]| -0421 0,177 -0,354 0,125
130 (7|16 0629 [ 0,396 -0,248 0,061 55| -0421 0,177 -0,354 0,125
131 (76 0629 [ 0,396 -0,248 0,061 55| -0421 0,177 -0,354 0,125
132 (716 0629 [ 0,396 -0,248 0,061 55| -0421 0,177 -0,354 0,125
133 176 0629 | 0396 -0,248 0061 5|5 | -0421 0,177 -0,354 0,125
134 (7]16] 0629 [ 0,396 -0,248 0,061 65| 0579 0,335 -0,354 0,125
135 (76| 0629 [ 0,396 -0,248 0,061 6 5] 0579 0,335 -0,354 0,125
136 | 76| 0629 | 0396 -0,248 0,061 65| 0579 0,335 -0,354 0,125
137 (76| 0629 [ 0,396 -0,248 0,061 6 5] 0579 0,335 -0,354 0,125
138 (7|16 0629 [ 0,396 -0,248 0,061 6 5] 0579 0,335 -0,354 0,125
139 | 7|6 0629 | 0396 -0,248 0,061 65| 0579 0,335 -0,354 0,125
140 (7|6 0629 [ 0,396 -0,248 0,061 6 5] 0579 0,335 -0,354 0,125
141 (716 0629 [ 0,396 -0,248 0,061 65| 0579 0,335 -0,354 0,125
142 (716 0629 [ 0,396 -0,248 0,061 65| 0579 0,335 -0,354 0,125
143 (7|7 0629 [ 0,396 0,752 0566 (6|5 | 0579 0,335 -0,354 0,125
144 (717 0629 [ 0,396 0,752 0566 [6 (5| 0579 0,335 -0,354 0,125
45 (7|17 0629 [ 0,396 0,752 0566 (6] 6 | 0579 0,335 0,646 0,417
146 (7|7 0629 [ 0,396 0,752 0566 (6] 6 | 0579 0,335 0,646 0,417
147 18| 7| 1629 | 2,654 0,752 0566 (6|6 | 0579 0,335 0,646 0,417
148 (8 | 7| 1,629 | 2,654 0,752 0566 |66 | 0579 0,335 0,646 0,417
149 |1 8 | 7| 1629 | 2,654 0,752 0566 (6|6 | 0579 0,335 0,646 0,417
150 | 8 | 7| 1,629 | 2,654 0,752 0566 (6|6 | 0579 0,335 0,646 0,417
151 (8|7 1629 | 2,654 0,752 0566 |66 | 0579 0,335 0,646 0,417
152 | 8 | 7| 1629 | 2,654 0,752 0566 (6|6 | 0579 0,335 0,646 0,417
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153 (8| 7| 1629 | 2,654 0,752 0566 66| 0579 0,335 0,646 0,417
154 18| 7| 1629 | 2,654 0,752 0566 |7 |6 | 1579 2,494 0,646 0,417
155 (8|7 1629 | 2,654 0,752 0566 |76 1579 2,494 0,646 0,417
156 (8|8 1,629 | 2,654 1,752 3070 [7 (6| 1579 2,494 0,646 0,417
157 | 8 | 8 | 1,629 | 2,654 1,752 3070 (7] 6| 1579 2,494 0,646 0,417
158 [ 8|8 1,629 | 2,654 1,752 3070 (7 (6| 1579 2,494 0,646 0,417
159 | 8 | 8| 1,629 | 2,654 1,752 3070 (7] 6| 1579 2,494 0,646 0,417
160 | 8 | 8 | 1,629 | 2,654 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
161 (8|8 1,629 | 2,654 1,752 3070 (7 (7 [ 1579 2,494 1,646 2,709
162 | 9|8 2629 | 6911 1,752 3070 (7| 7| 1579 2,494 1,646 2,709
163 [ 9| 8 2629 | 6911 1,752 3070 [ 7 (7 [ 1579 2,494 1,646 2,709
164 (9|8 2629 | 6911 1,752 3070 [ 7 (7 [ 1579 2,494 1,646 2,709
165 | 9| 8| 2629 | 6911 1,752 3070 (7| 7| 1579 2,494 1,646 2,709
166 | 9 | 8 | 2,629 | 6,911 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
167 (9| 8 2629 | 6911 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
168 [ 9| 8 2629 | 6911 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
169 | 9| 8 | 2,629 | 6,911 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
170 [ 9| 8 | 2,629 | 6,911 1,752 3070 (7] 7| 1579 2,494 1,646 2,709
171 (919 2629 | 6911 2,752 7575 [8 7 [ 2579 6,652 1,646 2,709
172 {919 2629 | 6911 2,752 7575 [ 88| 2579 6,652 2,646 7,001
173 [ 919 2629 | 6911 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
174 110 9| 3,629 | 13,169 | 2,752 7575 [ 88| 2579 6,652 2,646 7,001
175 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
176 (10| 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
177 110 9| 3,629 | 13,169 | 2,752 7575 [8 (8| 2579 6,652 2,646 7,001
178 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
179 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
180 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
181 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 8| 2579 6,652 2,646 7,001
182 [10] 9| 3,629 | 13,169 | 2,752 7575 [ 89| 2579 6,652 3,646 13,293
183 110 9 | 3,629 | 13,169 | 2,752 7575 [ 8] 9| 2579 6,652 3,646 13,293
184 11110 4,629 | 21,427 | 3,752 14,079 | 8| 9 | 2,579 6,652 3,646 13,293
185 | 11|10 4,629 | 21,427 | 3,752 14,079 | 9| 9 | 3579 12,811 3,646 13,293
186 | 11|10 4,629 | 21,427 | 3,752 14,079 | 9| 9 | 3,579 12,811 3,646 13,293
187 [11)10| 4,629 | 21,427 | 3,752 14079 | 9| 9| 3,579 12,811 3,646 13,293
188 | 11|10 4,629 | 21,427 | 3,752 14,079 | 9| 9 | 3579 12,811 3,646 13,293
189 11110 4,629 | 21,427 | 3,752 14,079 | 9| 9 | 3,579 12,811 3,646 13,293
190 | 11|10 4,629 | 21,427 | 3,752 14,079 | 9 | 10| 3,579 12,811 4,646 21,585
191 11110 4,629 | 21,427 | 3,752 14,079 | 9 | 10| 3,579 12,811 4,646 21,585
192 11110 4,629 | 21,427 | 3,752 14,079 | 9 | 10| 3,579 12,811 4,646 21,585
193 11210 5,629 | 31,685 | 3,752 14,079 | 9 | 10| 3,579 12,811 4,646 21,585
194 112110( 5,629 | 31,685 | 3,752 14,079 | 9 | 10| 3,579 12,811 4,646 21,585
195 112|111 5,629 | 31,685 | 4,752 22584 |10 10| 4,579 20,969 4,646 21,585
196 |12 11| 5,629 | 31,685 | 4,752 22584 |10 10| 4,579 20,969 4,646 21,585
197 11211 5,629 | 31,685 | 4,752 22,584 10|10 4,579 20,969 4,646 21,585
198 11211 5,629 | 31,685 | 4,752 22584 |10 10| 4,579 20,969 4,646 21,585
199 11211 5,629 | 31,685 | 4,752 22,584 10| 10| 4,579 20,969 4,646 21,585
200 |12 (11| 5,629 | 31,685 | 4,752 22,584 |10| 11| 4,579 20,969 5,646 31,878
201 |12 (11| 5,629 | 31,685 | 4,752 22584 |10| 11| 4,579 20,969 5,646 31,878
202 (12 (11| 5,629 | 31,685 | 4,752 22,584 10|11 | 4,579 20,969 5,646 31,878
203 |12 (11| 5,629 | 31,685 | 4,752 22584 |10| 11| 4,579 20,969 5,646 31,878
204 |13 (12| 6,629 | 43,943 | 5,752 33,088 |11(11| 5579 31,127 5,646 31,878
205 (13 (12 6,629 | 43,943 | 5,752 33,088 |11]|11| 5579 31,127 5,646 31,878
206 | 13 (12| 6,629 | 43,943 | 5,752 33,088 |11(11| 5579 31,127 5,646 31,878
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207 |13 (12| 6,629 | 43,943 | 5,752 33,088 |11(11| 5579 31,127 5,646 31,878
208 | 13 (12| 6,629 | 43,943 | 5,752 33,088 |11(11| 5579 31,127 5,646 31,878
209 |13 (12| 6,629 | 43,943 | 5,752 33,088 |12(12| 6,579 43,286 6,646 44,170
210 |13 (12| 6,629 | 43,943 | 5,752 33,088 |12(12| 6,579 43,286 6,646 44,170
211 | 13 (13| 6,629 | 43,943 | 6,752 45592 |12(12| 6,579 43,286 6,646 44,170
212 |14 |13] 7,629 | 58,201 6,752 45592 |12(12| 6,579 43,286 6,646 44,170
213 |14 |13] 7,629 | 58,201 6,752 45592 |12(12| 6,579 43,286 6,646 44,170
214 |14 |13] 7,629 | 58,201 6,752 45592 |12 13| 6,579 43,286 7,646 58,462
215 | 14|14 7,629 | 58,201 7,752 60,097 |13| 13| 7,579 57,444 7,646 58,462
216 | 14|14 7,629 | 58,201 7,752 60,097 | 13|13 7,579 57,444 7,646 58,462
217 | 15|14 8,629 | 74,459 7,752 60,097 | 14|13 8,579 73,602 7,646 58,462
218 | 15|14 8,629 | 74,459 7,752 60,097 |15]| 13| 9,579 91,761 7,646 58,462
219 | 15|14 8,629 | 74,459 7,752 60,097 |15| 13| 9,579 91,761 7,646 58,462
220 |16 (15| 9,629 | 92,717 8,752 76,601 |15]| 13| 9,579 91,761 7,646 58,462
221 |16 15| 9,629 | 92,717 8,752 76,601 |16|14( 10,579 | 111,919 8,646 74,754
222 15 8,752 76,601 14 8,646 74,754
223 15 8,752 76,601 14 8,646 74,754
224 16 9,752 95,106 14 8,646 74,754
225 16 9,752 95,106 16 10,646 | 113,338
226 17 10,752 | 115,610 16 10,646 | 113,338
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Jomarok T

270

Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a MOTUBAILIIHHUM KpUTEPIEM (ipyra ToUKa KOHTPOJIIO)

2

Nesm| x [ yi | xix | x)” | vy [ Gey)” [Nesm| x| oy | oxex | Gex)® | vy | Gy
ET KT ET ET KI' KI' EI' | KT EI’ EI’ KI KI

1 1| 1] -6,249 | 39,048 |-4,894123,949| 114 7 5 |[-0,249 | 0,062 | -0,894 | 0,799
2 1 (1/|-6249 |39,048(-4,894123,949| 115 | 7 5 [-0,249| 0,062 | -0,894 | 0,799
3 1| 1] -6,249 | 39,048 |-4,894123,949| 116 7 5 |[-0,249| 0,062 | -0,894 | 0,799
4 1| 1] -6,249 | 39,048 |-4,894 123,949 | 117 7 5 |[-0,249( 0,062 | -0,894 | 0,799
5 1 (1/|-6249 |39,048(-4,894|23,949| 118 | 7 5 [-0,249| 0,062 | -0,894 | 0,799
6 1] 1]-6,249 |39,048(-4,894123,949| 119 | 7 5 1-0,249| 0,062 | -0,894 | 0,799
7 1 (1 /|-6249 |39,048(-4,894|23,949| 120 | 7 5 [-0,249| 0,062 | -0,894 | 0,799
8 1 (1/|-6249 |39,048(-4,894|23,949| 121 | 8 5 (0,751 | 0,564 | -0,894 | 0,799
9 1] 1]-6,249 |39,048(-4,894]23,949| 122 | 8 5 10,751 | 0,564 | -0,894 | 0,799
10 | 1| 1| -6,249 (39,048 | -4,894(23,949| 123 | 8 6 |[0,751 | 0,564 | 0,106 0,011
11 1] 1]-6,249 |39,048(-4,894123,949| 124 | 8 6 | 0,751 | 0,564 | 0,106 0,011
12 1] 1]-6,249 |39,048(-4,894]23,949| 125 | 8 6 |0,751 | 0,564 | 0,106 0,011
13 2|1 -5249 | 27,551 |-4,894 23,949 | 126 8 6 0,751 | 0,564 | 0,106 0,011
14 2| 1| -5249 | 27,551 |-4,894 23,949 | 127 8 6 0,751 | 0,564 | 0,106 0,011
15 2|1 -5249 | 27,551 |-4,894 23,949 | 128 8 6 0,751 | 0,564 | 0,106 0,011
16 2 | 1|-5249 | 27,551 |-4,894 | 23,949 | 129 8 6 0,751 | 0,564 | 0,106 0,011
17 | 2 | 1 | -5,249 | 27,551 |-4,894 123,949 130 | 8 6 | 0,751 | 0,564 | 0,106 0,011
18 2 | 1|-5249 | 27,551 |-4,894 | 23,949 | 131 8 6 0,751 | 0,564 | 0,106 0,011
19 | 2 | 1 | -5,249 | 27,551 |-4,894 23,949 132 | 8 6 | 0,751 | 0,564 | 0,106 0,011
20 | 2 | 1| -5,249 | 27,551 |-4,894 (23,949 133 | 8 6 | 0,751 | 0,564 | 0,106 0,011
21 2| 2| -5249 | 27,551 | -3,894 | 15,162 | 134 8 6 0,751 | 0,564 | 0,106 0,011
22 | 2 | 2| -5249 |27,551|-3,894 (15,162 135 | 8 6 | 0,751 | 0,564 | 0,106 0,011
23 2| 2| -5249 | 27,551 | -3,894 | 15,162 | 136 8 6 0,751 | 0,564 | 0,106 0,011
24 2| 2| -5249 | 27,551 | -3,894 | 15,162 | 137 8 6 0,751 | 0,564 | 0,106 0,011
25 2| 2| -5249 | 27,551 |-3,894 15,162 | 138 8 7 0,751 | 0,564 | 1,106 1,224
26 2| 2| -5249 | 27,551 | -3,894 | 15,162 | 139 8 7 0,751 | 0,564 | 1,106 1,224
27 3|2 -4,249 | 18,053 |-3,894|15,162| 140 8 7 0,751 | 0,564 | 1,106 1,224
28 3|2 -4,249 |18,0563|-3,894|15,162| 141 8 7 0,751 | 0,564 | 1,106 1,224
29 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 142 9 7 1,751 | 3,066 | 1,106 1,224
30 3|2 -4,249 |18,053|-3,894 15,162 | 143 9 7 1,751 | 3,066 | 1,106 1,224
31 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 144 9 7 1,751 | 3,066 | 1,106 1,224
32 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 145 9 7 1,751 | 3,066 | 1,106 1,224
33 3|2 -4,249 | 18,053 |-3,894 15,162 | 146 9 7 1,751 | 3,066 | 1,106 1,224
34 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 147 9 7 1,751 | 3,066 | 1,106 1,224
35 3|2 -4,249 |18,053|-3,894 15,162 | 148 9 7 1,751 | 3,066 | 1,106 1,224
36 3|2 -4,249 |18,053|-3,894 15,162 | 149 9 7 1,751 | 3,066 | 1,106 1,224
37 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 150 9 7 1,751 | 3,066 | 1,106 1,224
38 3|2 -4,249 |18,053|-3,894|15,162| 151 9 7 1,751 | 3,066 | 1,106 1,224
39 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 152 9 7 1,751 | 3,066 | 1,106 1,224
40 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 153 9 7 1,751 | 3,066 | 1,106 1,224
41 3|12 -4,249 |18,053|-3,894|15,162| 154 9 7 1,751 | 3,066 | 1,106 1,224
42 3| 2| -4249 | 18,053 |-3,894 | 15,162 | 155 9 8 1,751 | 3,066 | 2,106 4,436
43 | 4 | 2 | -3,249 | 10,555 |-3,894 (15,162 156 | 9 8 [ 1,751 | 3,066 | 2,106 | 4,436
44 4 2] -3,249 | 10,555 |-3,894 | 15,162 157 9 8 1,751 | 3,066 | 2,106 4,436
45 4 12| -3,249 | 10,555 | -3,894 | 15,162 | 158 9 8 1,751 | 3,066 | 2,106 4,436




46 | 4 | 3 | -3,249 | 10,555 |-2,894 | 8,374 | 159 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
47 | 4 | 3 | -3,249 | 10,555 |-2,894| 8,374 | 160 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
48 | 4 | 3 | -3,249 | 10,555 |-2,894| 8,374 | 161 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
49 | 4 | 3| -3,249 | 10,555 |-2,894| 8,374 | 162 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
50 [ 4 | 3| -3,249 |10,555|-2,894 (8,374 | 163 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
51 | 4 [ 3| -3,249 [10,555|-2,894( 8,374 | 164 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
52 [ 4 | 3| -3,249 | 10,555|-2,894( 8,374 | 165 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
53 [ 4 | 3| -3,249 | 10,555|-2,894 8,374 | 166 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
54 | 4 | 3| -3,249 [10,555|-2,894( 8,374 | 167 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
55 [ 4 | 3| -3,249 | 10,555|-2,894 | 8,374 | 168 | 10 | 8 | 2,751 | 7,569 | 2,106 | 4,436
56 | 4 [ 3 |-3,249 [10,555|-2,894( 8,374 | 169 | 10 [ 9 | 2,751 | 7,569 | 3,106 | 9,648
57 | 4 | 3| -3,249 [10,555|-2,894( 8374 | 170 | 10 [ 9 | 2,751 | 7,569 | 3,106 | 9,648
58 [ 4 | 3 |-3,249 |10,555|-2,894 (8,374 | 171 | 10 | 9 | 2,751 | 7,569 | 3,106 [ 9,648
59 | 5 [ 3| -2249 | 5,057 |-2,894 (8374 | 172 | 10 [ 9 | 2,751 | 7,569 | 3,106 | 9,648
60 | 5 [ 3| -2249 | 5,057 |-2,894 (8374 | 173 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
61 | 5 | 3| -2249 | 5,057 |-2,894( 8374 | 174 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
62 | 5[ 3| -2249 | 5,057 |-2,894 (8374 | 175 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
63 | 5 | 3| -2249 | 5057 |-2,894( 8374 | 176 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
64 | 5[ 3| -2249 | 5057 |-2,894( 8,374 | 177 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
65 | 5[ 3| -2249 | 5,057 |-2,894( 8,374 | 178 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
66 | 5 [ 3 |-2249 [ 5057 |-2,894( 8374 | 179 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
67 | 5| 3| -2249 | 5057 |-2,894( 8,374 | 180 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
68 | 5 [ 3| -2249 | 5057 |-2,894( 8374|181 | 11 | 9 | 3,751 | 14,071 | 3,106 | 9,648
69 | 5 | 3| -2249 | 5057 [-2,894( 8,374 | 182 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
70 | 5 | 3| -2,249 | 5,057 |-2,894 | 8,374 | 183 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
71 | 5 | 3| -2249 | 5,057 |-2,894( 8,374 | 184 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
72 | 5|3 |-2249 | 5057 |-2,894 | 8,374 | 185 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
73 | 5|3 |-2249 | 5057 |-2,894 | 8,374 | 186 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
74 | 5 | 3| -2249 | 5057 |-2,894 | 8,374 | 187 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
7 [ 5|4 |-2249 | 5057 |-1,894 | 3,586 | 188 | 11 | 10 | 3,751 | 14,071 | 4,106 | 16,861
76 | 5 | 4| -2249 | 5057 [-1,894( 3,586 | 189 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
77 | 5| 4| -2249 | 5057 [-1,894( 3,586 | 190 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
78 [ 5|4 |-2249 | 5057 |-1,894 | 3,586 | 191 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
79 | 6 [ 4]-1249 | 1,560 |-1,894 3,586 | 192 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
80 [ 6 4 |-1,249 | 1,560 |-1,894 | 3,586 | 193 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
81 [ 6 |4 |-1,249 | 1,560 |-1,894 | 3,586 | 194 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
82 | 6 [ 4]-1249 | 1,560 |-1,894 3,586 | 195 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
83 [ 6 |4 |-1,249 | 1,560 |-1,894 | 3,586 | 196 | 12 | 10 | 4,751 | 22,573 | 4,106 | 16,861
84 | 6 [ 4]-1249 | 1,560 |-1,894( 3,586 | 197 | 12 | 11 | 4,751 | 22,573 | 5,106 | 26,073
85 | 6 [ 4|-1249 | 1,560 |-1,894 3,586 | 198 | 12 | 11 | 4,751 | 22,573 | 5,106 | 26,073
86 [ 6 [ 4 |-1,249 | 1,560 |-1,894 | 3,586 | 199 | 12 | 11 | 4,751 | 22,573 | 5,106 | 26,073
87 | 6 [ 4]-1249 | 1,560 [-1,894 3,586 | 200 | 12 | 11 | 4,751 | 22,573 | 5,106 | 26,073
88 [ 6 [ 4 |-1,249 | 1,560 |-1,894 | 3,586 | 201 | 13 | 11 | 5,751 | 33,076 | 5,106 | 26,073
89 [ 6 |4 |-1,249 | 1,560 |-1,894 | 3,586 | 202 | 13 | 11 | 5,751 | 33,076 | 5,106 | 26,073
90 | 6 [ 4 |-1,249 | 1,560 |-1,894 3,586 | 203 | 13 | 11 | 5,751 | 33,076 | 5,106 | 26,073
91 (6 | 4 |-1,249 | 1,560 |-1,894 | 3,586 | 204 | 13 [ 11 | 5,751 | 33,076 | 5,106 | 26,073
92 | 6 [ 4 |-1,249 | 1,560 |-1,894 3,586 | 205 | 13 | 11 | 5,751 | 33,076 | 5,106 | 26,073
93 | 6 [ 4 |-1,249 | 1,560 |-1,894 3,586 | 206 | 13 | 11 | 5,751 | 33,076 | 5,106 | 26,073
94 (6 |4 |-1,249 | 1,560 |-1,894 | 3,586 | 207 | 14 | 11 | 6,751 | 45,578 | 5,106 | 26,073
95 | 6 [ 4 |-1,249 | 1,560 [-1,894 | 3,586 | 208 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
9 [ 6 |4 |-1,249 | 1,560 |-1,894 | 3,586 | 209 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
97 (6 | 4 |-1,249 | 1,560 |-1,894 | 3,586 | 210 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
98 | 6 [ 5| -1,249 | 1,560 [-0,894( 0,799 | 211 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
99 (6 | 5 |-1,249 | 1,560 |-0,894 | 0,799 | 212 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
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100 [ 6 | 5 | -1,249 | 1,560 |-0,894| 0,799 | 213 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
101 | 7|5 -0249 | 0,062 (-0,894| 0,799 | 214 | 14 | 12 | 6,751 | 45,578 | 6,106 | 37,286
102 ( 7 | 5| -0,249 | 0,062 |-0,894| 0,799 | 215 | 15 | 12 | 7,751 | 60,080 | 6,106 | 37,286
103 (7|5 |-0249 | 0,062 |-0,894| 0,799 | 216 | 15 | 12 | 7,751 | 60,080 | 6,106 | 37,286
104 | 7|5 -0,249 | 0,062 (-0,894| 0,799 | 217 | 15 | 13 | 7,751 | 60,080 | 7,106 | 50,498
1057 |5 |-0249 | 0,062 |-0,894| 0,799 | 218 | 15 | 13 | 7,751 | 60,080 | 7,106 | 50,498
106 | 7 | 5] -0,249 | 0,062 (-0,894| 0,799 | 219 | 15 | 13 | 7,751 | 60,080 | 7,106 | 50,498
107 | 7 | 5] -0,249 | 0,062 (-0,894| 0,799 | 220 | 16 | 14 | 8,751 | 76,582 | 8,106 | 65,710
108 [ 7 | 5| -0,249 | 0,062 |-0,894| 0,799 | 221 | 16 | 14 | 8,751 | 76,582 | 8,106 | 65,710
109 | 7 | 5] -0,249 | 0,062 |-0,894| 0,799 14 8,106 | 65,710
110 ( 7 | 5 | -0,249 | 0,062 |-0,894 | 0,799 14 8,106 | 65,710
111 ( 7 | 5 | -0,249 | 0,062 |-0,894 | 0,799 15 9,106 | 82,923
112 | 7 | 5| -0,249 | 0,062 |-0,894| 0,799 15 9,106 | 82,923
113 ( 7 | 5 | -0,249 | 0,062 |-0,894 | 0,799 16 10,106 | 102,135
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEpUMEHTY 3a 3HAHHEBUM KpHUTEpieM (Jpyra ToOYKa KOHTPOJIIO)

Ne SaranbHi (iHTeNEKTya bHi) BMIHHSA ExcriepuMeHTanbHi BMiHHS MeroanyHi BMiHHS
TS [ s [ [ o [Oo [ = [ | o [Goor [ 3y [ Oo [ = [0 | o [ G [ vm | 67
El' | KT El El KT KT EI' | K[ Er Er KT KT EI | K[ El Er KT KT

1 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
2 1 1| -2,787 7,769 -2,438| 5944| 1 1| -3,281| 10,762 -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
3 1 1| -2,787 7,769 -2,438| 5944 1 1| -3,281| 10,762 -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
4 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
5 1 1| -2,787 7,769 -2,438| 5944 1 1| -3,281| 10,762 -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
6] 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
7 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
8 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
9] 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
10 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
11 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281| 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
121 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
13 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
14 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
151 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
16 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
171 1 1| -2,787| 7,769| -2,438| 5944| 1 1| -3,281| 10,762 -2,845| 8,095 1 1| -3,991| 15,928| -3,248| 10,548
18 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
19 1 1| -2,787 7,769| -2,438| 5944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
20 1 1| -2,787 7,769| -2,438| 5,944 1 1| -3,281| 10,762 -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
21 1 1| -2,787 7,769| -2,438| 5,944| 1 1| -3,281( 10,762| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
22 1 1| -2,787 7,769| -2,438| 5944 1 1| -3,281| 10,762 -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
23 1 1| -2,787 7,769| -2,438| 5,944 2 1| -2,281 5,201| -2,845 8,095 1 1] -3,991| 15,928 -3,248| 10,548
24 1 1| -2,787 7,769| -2,438| 5,944| 2 1| -2,281 5,201| -2,845 8,095 1 1| -3,991| 15,928| -3,248( 10,548
25 1 1| -2,787 7,769| -2,438| 5,944 2 2| -2,281| 5,201 -1,845 3,405 1 1] -3,991| 15,928 -3,248| 10,548
26 1 1| -2,787 7,769| -2,438| 5,944 2 2| -2,281| 5,201 -1,845 3,405 2 1| -2,991| 8,946| -3,248( 10,548
27 1 1| -2,787 7,769| -2,438| 5,944 2 2| -2,281| 5,201 -1,845 3,405 2 1| -2,991| 8,946| -3,248( 10,548
28 1 1| -2,787 7,769| -2,438| 5,944 2 2| -2,281| 5,201| -1,845 3,405 2 1| -2,991| 8,946 -3,248| 10,548
29 2 2| -1,787 3,195| -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 1| -2,991| 8,946 -3,248( 10,548
30 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 1] -2,991| 8,946 -3,248| 10,548
31 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
32| 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
33 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
34 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
35| 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
36 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
371 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
38 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
39 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
40| 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
41 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
42( 2 2| -1,787| 3,195| -1,438 2,068| 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
43( 2 2| -1,787| 3,195| -1,438 2,068| 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
44 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053
45( 2 2| -1,787| 3,195| -1,438 2,068| 2 2| -2,281 5,201 -1,845| 3,405 2 2| -2,991| 8,946 -2,248| 5,053
46 2 2| -1,787 3,195 -1,438| 2,068| 2 2| -2,281| 5,201 -1,845 3,405 2 2| -2,991| 8,946 -2,248 5,053




471 2 2| -1,787( 3,195| -1,438 2,068| 2 2| -2,281| 5,201| -1,845| 3,405 2 2| -2,991| 8,946| -2,248| 5,053
48| 2 2| -1,787| 3,195 -1,438] 2,068 2 2| -2,281 5,201| -1,845| 3,405 2 2| -2,991( 8,946 -2,248( 5,053
491 2 2| -1,787( 3,195| -1,438 2,068| 2 2| -2,281| 5,201| -1,845| 3,405 2 2| -2,991| 8,946| -2,248| 5,053
501 2 2| -1,787( 3,195| -1,438 2,068| 2 2| -2,281| 5,201| -1,845| 3,405 2 2| -2,991| 8,946| -2,248| 5,053
511 2 2| -1,787| 3,195 -1,438] 2,068 2 2| -2,281 5,201| -1,845| 3,405 2 2| -2,991( 8,946 -2,248( 5,053
521 2 2| -1,787( 3,195] -1,438 2,068| 2 2| -2,281| 5,201| -1,845| 3,405 3 2| -1,991| 3,964| -2,248| 5,053
53] 2 2| -1,787| 3,195 -1,438| 2,068 2 2| -2,281 5,201| -1,845| 3,405 3 2| -1,991( 3,964| -2,248( 5,053
541 2 2| -1,787| 3,195 -1,438| 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 2| -1,991( 3,964| -2,248( 5,053
551 2 2| -1,787( 3,195] -1,438 2,068| 3 2| -1,281| 1,640 -1,845| 3,405 3 2| -1991| 3,964| -2,248| 5,053
56| 2 2| -1,787| 3,195 -1,438| 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 2| -1,991( 3,964| -2,248( 5,053
571 2 2| -1,787( 3,195| -1,438 2,068| 3 2| -1,281| 1,640 -1,845| 3,405| 3 2| -1,991| 3,964| -2,248| 5,053
58| 2 2| -1,787( 3,195| -1,438 2,068| 3 2| -1,281| 1,640 -1,845| 3,405| 3 2| -1,991| 3,964| -2,248| 5,053
59| 2 2| -1,787| 3,195 -1,438] 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 2| -1,991( 3,964| -2,248( 5,053
60| 2 2| -1,787| 3,195 -1,438| 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 3| -1,991( 3,964| -1,248( 1,557
61 2 2| -1,787 3,195 -1,438| 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 3| -1,991( 3,964| -1,248( 1,557
62| 2 2| -1,787 3,195 -1,438| 2,068 3 2| -1,281 1,640| -1,845| 3,405 3 3| -1,991( 3,964| -1,248( 1,557
63| 2 2| -1,787| 3,195 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
64| 2 2| -1,787 3,195 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
65| 2 2| -1,787| 3,195 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
66| 3 2| -0,787| 0,620 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
67| 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
68| 3 2| -0,787| 0,620 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
69| 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
70| 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
71 3 2| -0,787| 0,620 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
721 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640/ -0,845| 0,714 3 3| -1,991| 3,964| -1,248| 1,557
73] 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
741 3 2| -0,787| 0,620 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991( 3,964| -1,248( 1,557
751 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 3 3| -1,991| 3,964| -1,248| 1,557
76| 3 2| -0,787| 0,620 -1,438] 2,068 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
7713 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991| 0,982| -1,248| 1,557
78 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991| 0,982| -1,248| 1,557
79 3 2| -0,787| 0,620 -1,438| 2,068 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
80| 3 3] -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991| 0,982| -1,248| 1,557
81 3 3| -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
82| 3 3| -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
83l 3 3] -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991| 0,982| -1,248| 1,557
84 3 3| -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3] -0,991( 0,982 -1,248( 1,557
85| 3 3| -0,787( 0,620| -0,438( 0,192| 3 3| -1,281| 1,640 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
86| 3 3| -0,787( 0,620| -0,438( 0,192| 3 3| -1,281| 1,640 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
871 3 3| -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3] -0,991( 0,982 -1,248( 1,557
88| 3 3| -0,787( 0,620| -0,438( 0,192| 3 3| -1,281| 1,640 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
89| 3 3| -0,787| 0,620 -0,438| 0,192 3 3| -1,281 1,640| -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
90| 3 3| -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079] -0,845| 0,714 4 3| -0,991( 0,982 -1,248( 1,557
91| 3 3| -0,787( 0,620| -0,438( 0,192| 4 3| -0,281| 0,079 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
921 3 3| -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079| -0,845| 0,714 4 3] -0,991( 0,982 -1,248( 1,557
931 3 3| -0,787( 0,620| -0,438 0,192| 4 3| -0,281| 0,079 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
941 3 3| -0,787( 0,620| -0,438( 0,192| 4 3| -0,281| 0,079 -0,845( 0,714 4 3| -0,991| 0,982| -1,248| 1,557
951 3 3] -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079| -0,845| 0,714 4 4] -0,991| 0,982| -0,248| 0,061
96| 3 3| -0,787( 0,620| -0,438( 0,192| 4 3| -0,281| 0,079 -0,845( 0,714 4 4 -0,991] 0,982 -0,248| 0,061
971 3 3] -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079| -0,845| 0,714 4 4] -0,991| 0,982| -0,248| 0,061
98] 3 3] -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009| 0,000 -0,248| 0,061
9 3 3| -0,787( 0,620| -0,438( 0,192| 4 3| -0,281| 0,079 -0,845| 0,714 5 4 0,009] 0,000 -0,248| 0,061
100 3 3] -0,787| 0,620 -0,438| 0,192 4 3| -0,281 0,079] -0,845| 0,714 5 4] 0,009| 0,000 -0,248| 0,061
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101 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
102 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
103 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
104 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
1051 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
106 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
107 3 3| -0,787| 0,620 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
108 4 3| 0,213 0,045 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
109 4 3| 0213 0,045 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
1101 4 3| 0,213 0,045 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009( 0,000] -0,248( 0,061
111 4 3| 0213 0,045 -0,438( 0,192| 4 3| -0,281 0,079| -0,845| 0,714 5 4] 0,009 0,000] -0,248( 0,061
112 4 3| 0213 0,045 -0,438( 0,192| 4 4] -0,281| 0,079 0,155 0,024| 5 4] 0,009 0,000] -0,248( 0,061
113 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 5 4] 0,009( 0,000] -0,248( 0,061
114 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 5 4] 0,009| 0,000 -0,248| 0,061
115 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 5 4] 0,009 0,000] -0,248( 0,061
116 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 5 4] 0,009 0,000] -0,248( 0,061
17| 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 5 4] 0,009| 0,000 -0,248| 0,061
118 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 5 4] 0,009 0,000] -0,248( 0,061
119( 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 5 4] 0,009| 0,000 -0,248| 0,061
120 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 5 4] 0,009| 0,000 -0,248| 0,061
1211 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 5 4] 0,009 0,000] -0,248( 0,061
122 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 5 4] 0,009| 0,000 -0,248| 0,061
1231 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079| 0,155 0,024| 6 4] 1,009( 1,018] -0,248( 0,061
124 4 3| 0,213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079| 0,155 0,024| 6 4] 1,009( 1,018] -0,248( 0,061
125 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 6 4] 1,009| 1,018 -0,248| 0,061
126 4 3| 0213 0,045 -0,438( 0,192| 4 4| -0,281| 0,079 0,155 0,024| 6 4] 1,009( 1,018] -0,248( 0,061
127 4 3| 0,213 0,045 -0,438| 0,192 4 4] -0,281] 0,079 0,155 0,024 6 4] 1,009| 1,018 -0,248| 0,061
128 4 3| 0,213 0,045 -0,438] 0,192 4 4] -0,281] 0,079 0,155 0,024 6 4] 1,009| 1,018 -0,248| 0,061
1291 4 3| 0213 0,045 -0,438( 0,192| 5 4] 0,719| 0,518 0,155 0,024| 6 4] 1,009( 1,018] -0,248( 0,061
130 4 3] 0,213 0,045 -0,438] 0,192 5 4] 0,719] 0,518 0,155 0,024 6 4] 1,009| 1,018 -0,248| 0,061
131 4 3| 0,213 0,045 -0,438( 0,192| 5 4] 0,719| 0,518 0,155 0,024| 6 4] 1,009( 1,018] -0,248( 0,061
132 4 3| 0213 0,045 -0,438( 0,192| 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009 1,018 0,752 0,566
133 4 4] 0,213 0,045] 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5| 1,009( 1,018] 0,752 0,566
134 4 4| 0,213( 0,045 0,562| 0,316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752| 0,566
135 4 4] 0,213 0,045] 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5] 1,009( 1,018] 0,752 0,566
136 4 4] 0,213 0,045] 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5] 1,009( 1,018] 0,752 0,566
1371 4 4| 0,213 0,045 0,562| 0,316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009 1,018 0,752 0,566
138 4 4] 0,213 0,045| 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5| 1,009 1,018] 0,752 0,566
1391 4 4| 0,213[ 0,045 0,5562| 0,316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
140 4 4] 0,213[ 0,045 0,5562| 0,316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752| 0,566
141 4 4] 0,213 0,045| 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5| 1,009 1,018] 0,752 0,566
142 4 4] 0,213( 0,045 0,562| 0,316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
143 4 4] 0,213 0,045| 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5] 1,009 1,018] 0,752 0,566
144 4 4] 0,213 0,045| 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5| 1,009 1,018] 0,752 0,566
145 5 4| 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
146( 5 4] 1213 1,471] 0562| 0,316] 5 4] 0,719] 0,518 0,155 0,024 6 5] 1,009 1,018] 0,752 0,566
1471 5 4| 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
148 5 4| 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
149 5 4] 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
1501 5 4| 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
1511 5 4] 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
152 5 4] 1,213 1,471 0,562| 0316 5 4] 0,719| 0,518 0,155 0,024| 6 5| 1,009] 1,018 0,752 0,566
153 5 4| 1,213 1,471 0,562| 0316 5 5 0,719( 0,518| 1,155 1,334 6 5| 1,009] 1,018 0,752 0,566
154 5 4] 1,213 1,471 0,562| 0316 5 5 0,719 0,518| 1,155 1,334 7 5| 2,009] 4,036 0,752 0,566
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155 5 4 1,213] 1,471 0562 0,316 5 5| 0,719] 0,518 1,155 1,334| 7 5| 2,009 4,036/ 0,752| 0,566
156 5 41 1,213 1,471] 0562| 0,316] 5 5| 0,719 0,518] 1,155 1,334 7 5| 2,009 4,036| 0,752 0,566
157) 5 4 1,213] 1,471 0562 0,316 5 5| 0,719] 0,518 1,155 1,334| 7 5| 2,009 4,036/ 0,752| 0,566
158 5 4 1,213] 1,471 0562 0,316 5 5| 0,719] 0,518 1,155 1,334| 7 5| 2,009 4,036/ 0,752| 0,566
159 5 41 1,213 1,471] 0562| 0,316] 5 5| 0,719 0518] 1,155 1,334 7 5| 2,009 4,036| 0,752 0,566
1601 5 4 1,213] 1,471 0562 0,316 6 5| 1,719] 2,957 1,155 1,334| 7 5| 2,009 4,036/ 0,752| 0,566
161 5 41 1,213 1,471] 0562| 0,316] 6 5| 1,719 2,957 1,155 1,334 7 5| 2,009 4,036| 0,752 0,566
162 5 4] 1,213 1,471] 0562| 0,316] 6 5| 1,719 2,957 1,155 1,334 7 5] 2,009 4,036| 0,752 0,566
163| 5 4 1,213] 1,471 0562 0,316 6 5| 1,719] 2,957 1,155 1,334| 7 6] 2,009 4,036 1,752 3,070
164 5 4] 1,213 1,471] 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
165 5 4 1,213] 1,471 0562 0,316 6 5| 1,719] 2957 1,155 1,334| 7 6] 2,009 4,036 1,752 3,070
166| 5 4 1,213] 1,471 0562 0,316 6 5| 1,719] 2,957 1,155 1,334| 7 6] 2,009 4,036 1,752 3,070
167 5 4] 1,213 1,471] 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
168 5 4] 1,213 1,471 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
169 5 4] 1213 1,471] 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036 1,752 3,070
170 5 4] 1213 1,471] 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036 1,752 3,070
171 5 4] 1,213 1,471 0562| 0,316] 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
172 5 5| 1213 1,471 1562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
173 5 5| 1,213 1,471 1,562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
174 5 5| 1,213 1,471 1,562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
1751 5 5| 1213 1,471 1562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036 1,752 3,070
176 5 5| 1,213 1,471 1,562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
1771 5 5| 1,213 1,471 1,562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
178 6 5| 2213 4,896 1,562| 2,440 6 5| 1,719 2,957| 1,155 1,334 7 6] 2,009 4,036| 1,752 3,070
179 6 5| 2213| 4,896 1,562| 2,440( 7 5| 2,719 7,395 1,155 1,334 8 6] 3,009 9,054 1,752 3,070
180 6 5| 2,213 4,896 1,562| 2,440 7 5| 2,719] 7,395 1,155 1,334| 8 6] 3,009 9,054] 1,752 3,070
181 6 5| 2213| 4,896 1,562| 2,440( 7 5| 2,719 7,395 1,155 1,334 8 6] 3,009 9,054 1,752 3,070
182 6 5| 2213| 4,896 1,562| 2,440( 7 5| 2,719 7,395 1,155 1,334 8 6] 3,009 9,054 1,752 3,070
183 6 5| 2,213 4,896 1,562| 2,440 7 5| 2,719] 7,395 1,155 1,334| 8 6] 3,009 9,054] 1,752 3,070
184 6 5| 2213| 4,896 1,562| 2,440( 7 6] 2,719 7,395 2,155 4,643 8 6] 3,009 9,054] 1,752 3,070
185 6 5| 2213 4,896 1,562| 2,440 7 6| 2,719 7,395 2,155 4,643 8 6] 3,009 9,054 1,752 3,070
186| 6 5| 2,213 4,896 1,562| 2,440 7 6| 2,719 7,395 2,155 4,643 8 6] 3,009 9,054 1,752 3,070
187 6 5| 2213| 4,896 1,562| 2,440( 7 6] 2,719 7,395 2,155 4,643 8 6] 3,009 9,054 1,752 3,070
188 6 5| 2,213 4,896 1,562| 2,440 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
189 6 5| 2213| 4,896 1,562| 2,440( 7 6] 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
190 6 5| 2213| 4,896 1,562| 2,440 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
191 6 5| 2213 4,896 1,562| 2,440 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
192 6 5| 2213| 4,896 1,562| 2,440( 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
193] 6 5| 2213 4,896| 1,562 2,440| 7 6| 2,719| 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
1941 6 5| 2213 4,896| 1,562 2,440| 7 6| 2,719] 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
195 6 6] 2213 4,896 2,562| 6,564 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
196| 6 6] 2213 4,896| 2,562 6,564| 7 6| 2,719| 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
197 6 6] 2213 4,896 2,562| 6,564 7 6] 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
198 6 6| 2213 4,896 2,562| 6,564 7 6| 2,719 7,395 2,155 4,643 8 7] 3,009 9,054] 2,752 7,575
199 6 6] 2213 4,896| 2,562 6,564| 7 6| 2,719| 7,395 2,155 4,643 8 7] 3,009 9,054 2,752 7,575
2001 7 6| 3,213| 10,321 2,562| 6,564 7 6] 2,719 7,395 2,155 4,643 9 7| 4,009 16,072 2,752 7,575
201 7 6| 3,213 10,321] 2,562 6,564| 8 7| 3,719| 13,834 3,155 9,953 9 7| 4,009 16,072 2,752 7,575
2021 7 6| 3,213 10,321] 2,562 6,564| 8 7| 3,719| 13,834 3,155 9,953 9 7| 4,009( 16,072 2,752 7,575
203 7 6| 3,213| 10,321 2,562| 6,564 8 7| 3,719 13,834 3,155 9,953 9 7| 4,009 16,072 2,752 7,575
2041 7 6| 3,213 10,321] 2,562 6,564| 8 7| 3,719| 13,834 3,155 9,953 9 8| 4,009 16,072 3,752| 14,079
205 7 6| 3,213| 10,321 2,562| 6,564 8 7| 3,719 13,834] 3,155 9,953 9 8| 4,009 16,072| 3,752 14,079
206 7 6| 3,213| 10,321 2,562| 6,564 8 7| 3,719 13,834 3,155 9,953 9 8| 4,009 16,072| 3,752 14,079
2071 7 6| 3,213 10,321] 2,562 6,564| 8 7| 3,719| 13,834 3,155 9,953 9 8| 4,009 16,072 3,752| 14,079
208 7 6| 3,213| 10,321 2,562| 6,564 8 7| 3,719 13,834 3,155 9,953 9 8| 4,009 16,072| 3,752 14,079
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2091 7 6| 3,213 10,321] 2,562 6,564| 8 7| 3,719| 13,834 3,155 9,953 9 8| 4,009 16,072 3,752| 14,079
2101 7 6| 3,213| 10,321 2,562| 6,564 8 7| 3,719 13,834] 3,155 9,953 9 8| 4,009 16,072| 3,752 14,079
211 7 7| 3,213 10,321] 3,562 12,687| 8 7| 3,719| 13,834 3,155 9,953| 10 8| 5,009 25,091| 3,752| 14,079
212 7 7| 3,213 10,321] 3,562| 12,687| 8 7| 3,719| 13,834 3,155 9,953| 10 8| 5,009 25,091| 3,752| 14,079
213 8 7| 4213| 17,747 3,562| 12,687 8 8| 3,719 13,834| 4,155 17,263 10 8| 5,009 25,091| 3,752 14,079
2141 8 7| 4213 17,747] 3,562| 12,687| 8 8| 3,719| 13,834 4,155 17,263| 10 8| 5,009 25,091| 3,752| 14,079
215 8 7| 4,213| 17,747 3,562| 12,687 9 8| 4,719 22,273] 4,155 17,263 10 9| 5,009 25,091| 4,752 22,584
216] 8 7| 4,213| 17,747 3,562| 12,687 9 8| 4,719 22,273] 4,155 17,263 10 9] 5,009 25,091| 4,752 22,584
217 8 7| 4213 17,747] 3,562| 12,687| 9 8| 4,719| 22,273 4,155 17,263| 10 9| 5,009 25,091| 4,752 22,584
218] 8 7| 4,213| 17,747 3,562| 12,687 9 8| 4,719 22,273] 4,155 17,263 10 9| 5,009 25,091| 4,752 22,584
2191 8 7| 4213 17,747] 3,562| 12,687| 9 8| 4,719| 22,273 4,155 17,263 11 9| 6,009 36,109 4,752| 22,584
2201 8 8| 4,213 17,747] 4,562 20,811 9 8| 4,719| 22,273 4,155 17,263 11 9| 6,009 36,109 4,752| 22,584
2211 9 8| 5,213| 27,172 4,562| 20,811 9 8| 4,719 22,273] 4,155 17,263 11 9] 6,009 36,109| 4,752 22,584
222 8 4,562 20,811 9 5,155| 26,573 10 5,752| 33,088
223 8 4,562 20,811 9 5,155| 26,573 10 5,752| 33,088
224 8 4,562 20,811 9 5,155| 26,573 10 5,752| 33,088
225 9 5,562| 30,935 9 5,155| 26,573 10 5,752| 33,088
226 9 5,562| 30,935 9 5,155| 26,573 11 6,752| 45,592
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a AiSJIbHICHUM KPUTEPIEM (JIpyra TOYKa KOHTPOJIIO)

I‘;’e 3araipHi (IHTENEKTyallbHi) BMiHHS ExcriepuMeHTalIbHI BMiHHS MetoanyHi BMiHHS
3/
v | oxex [P [ owey oo | x| v | oxex [P [ vy [ | x| v | oxex [ Ge0® | vy | o)
El [KI'| EI Er KI' Kr El | KI' | Er El KI' KI' El | KI' El Er KIr KI'

1| 1| 1| -2,538| 6,444| -2,221| 4934| 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

2| 1 1| -2,538| 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

3| 1 1| -2,538 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

41 1 1| -2,538 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

5| 1 1| -2,538 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

6 1 1| -2,538 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

7 1 1| -2,538| 6,444| -2,221| 4,934 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842

8| 1| 1| -2,538 6,444 -2,221] 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842

9 1 1| -2,538| 6,444| -2,221| 4,934 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
10| 1] 1| -2,538 6,444 -2,221| 4934| 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
11( 1] 1 -2,538] 6,444 -2,221| 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
12| 1] 1| -2,538( 6,444 -2,221| 4934| 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
13( 1] 1 -2,538| 6,444 -2,221| 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
14 1] 1 -2,538| 6,444 -2,221| 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
15| 1] 1| -2,538 6,444 -2,221| 4934| 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
16( 1] 1 -2,538| 6,444| -2,221| 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
171 1] 1| -2,538( 6,444 -2,221| 4934| 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
18| 1] 1| -2,538 6,444 -2,221| 4934| 1 1| -4,294| 18,439| -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
19( 1] 1 -2,538| 6,444 -2,221| 4,934 1 1| -4,294| 18,439 -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
201 1| 1| -2,538] 6,444 -2,221| 4,934| 2 1] -3,294( 10,851 -3,566| 12,719 1 1 -5,032| 25,318| -4,341( 18,842
21| 1| 1] -2,538| 6,444| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 1 1 -5,032| 25,318| -4,341( 18,842
22| 1| 1| -2,538| 6,444| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 1 -4,032| 16,254| -4,341( 18,842
23| 1| 1| -2,538] 6,444 -2,221| 4,934| 2 1| -3,294| 10,851 -3,566| 12,719 2 1 -4,032| 16,254| -4,341( 18,842
24| 1| 1] -2,538| 6,444| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 1 -4,032| 16,254| -4,341( 18,842
25| 1| 1| -2,538] 6,444 -2,221| 4,934| 2 1| -3,294( 10,851 -3,566| 12,719 2 1 -4,032| 16,254| -4,341( 18,842
26| 1| 1| -2,538] 6,444 -2,221| 4,934| 2 1| -3,294( 10,851 -3,566| 12,719 2 1 -4,032| 16,254| -4,341( 18,842
271 2| 1] -1538| 2367| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 1 -4,032| 16,254| -4,341( 18,842
28| 2| 1| -1538] 2,367| -2,221| 4,934| 2 1| -3,294| 10,851 -3,566| 12,719 2 1 -4,032| 16,254| -4,341( 18,842
29| 2| 1] -1538| 2367| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 2 -4,032| 16,254| -3,341( 11,160
30| 2| 1] -1538| 2367| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 2 -4,032| 16,254| -3,341( 11,160
31| 2| 1| -1538] 2,367| -2,221| 4,934| 2 1| -3,294| 10,851 -3,566| 12,719 2 2 -4,032| 16,254| -3,341( 11,160
32| 2| 1] -1538| 2367| -2,221| 4,934| 2 1| -3,294| 10,851| -3,566( 12,719| 2 2 -4,032| 16,254| -3,341( 11,160
331 2| 1| -1538] 2,367| -2,221| 4,934| 2 2| -3,294| 10,851 -2,566| 6,586| 2 2 -4,032| 16,254| -3,341( 11,160
341 2| 1| -1538] 2,367| -2,221| 4,934| 2 2| -3,294| 10,851 -2,566| 6,586| 2 2 -4,032| 16,254| -3,341( 11,160
35| 2| 1] -1538| 27367| -2,221| 4,934| 2 2| -3,294( 10,851| -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
36| 2| 1| -1,538] 2,367| -2,221| 4,934| 2 2| -3,294| 10,851 -2,566| 6,586| 2 2 -4,032| 16,254| -3,341( 11,160
371 2| 1] -1538| 27367| -2,221| 4,934| 2 2| -3,294( 10,851| -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
38| 2| 2| -1538| 2367| -1,221| 1491 2 2| -3,294( 10,851| -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
391 2| 2| -1538] 2,367| -1,221| 1,491 2 2| -3,294| 10,851 -2,566| 6,586| 2 2 -4,032| 16,254| -3,341( 11,160
401 2| 2| -1,538 2,367 -1,221] 1,491 2 2| -3,294( 10,851| -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
411 2 2| -1,538 2,367 -1,221] 1,491 2 2| -3,294( 10,851 -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
421 2 2| -1538 2,367 -1,221] 1,491 3 2| -2,294( 5,263| -2,566| 6,586 2 2 -4,032| 16,254| -3,341( 11,160
431 2| 2| -1538 2,367 -1,221] 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032| 9,191| -3,341 11,160
441 2 2| -1538( 2,367 -1,221] 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032| 9,191| -3,341 11,160
451 2 2| -1,538( 2,367 -1,221] 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032| 9,191| -3,341 11,160




46 2 2| -1,538| 2,367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 2 -3,032| 9,191| -3,341( 11,160
471 2 2| -1,538( 2,367 -1,221] 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032| 9,191| -3,341 11,160
48 2 2| -1,538| 2,367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 2 -3,032| 9,191| -3,341( 11,160
49 2 2| -1,538| 2,367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 2 -3,032| 9,191| -3,341( 11,160
50| 2| 2| -1538| 2367| -1,221 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032|  9,191| -3,341( 11,160
511 2| 2| -1538] 2367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 2 -3,032| 9,191| -3,341( 11,160
52| 2| 2| -1538| 2367| -1,221 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032|  9,191| -3,341 11,160
53| 2| 2| -1538| 2367| -1,221 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 2 -3,032| 9,191| -3,341 11,160
541 2| 2| -1538] 2,367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 3 -3,032| 9,191| -2,341| 5,479
55| 2| 2| -1538| 2367| -1,221 1491 3 2| -2,294( 5,263| -2,566| 6,586 3 3 -3,032|  9,191| -2,341( 5,479
56| 2| 2| -1538] 2,367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 3 -3,032| 9,191| -2,341| 5,479
571 2| 2| -1538] 2367| -1,221| 1,491 3 2| -2,294] 5,263 -2,566| 6,586| 3 3 -3,032| 9,191| -2,341| 5,479
58| 3| 2| -0538| 0,290| -1,221| 1,491| 3 2| -2,294( 5,263| -2,566 6,586 3 3 -3,032|  9,191| -2,341( 5,479
59| 3| 2| -0,538] 0,290| -1,221| 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 3 -3,032| 9,191| -2,341( 5,479
60| 3| 2| -0538| 0,290 -1,221| 1,491] 3 2| -2,294( 5,263| -2,566| 6,586 3 3 -3,032| 9,191| -2,341( 5,479
61| 3| 2| -0538| 0,290 -1,221| 1,491| 3 2| -2,294( 5,263| -2,566| 6,586 3 3 -3,032| 9,191| -2,341( 5,479
62| 3| 2| -0,538] 0,290| -1,221| 1,491 3 2| -2,294( 5,263| -2,566| 6,586 3 3 -3,032| 9,191| -2,341( 5,479
63| 3| 2| -0538| 0,290 -1,221 1,491| 3 3| -2,294( 5,263| -1,566 2,454 3 3 -3,032| 9,191| -2,341( 5,479
64| 3| 2| -0,538] 0,290| -1,221| 1,491 3 3| -2,294( 5,263| -1,566 2,454 3 3 -3,032| 9,191| -2,341( 5,479
65| 3| 2| -0,538 0,290| -1,221| 1,491 3 3| -2,294( 5,263| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
66| 3| 2| -0538| 0,290 -1,221| 1,491| 3 3| -2,294( 5,263| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
67| 3| 2| -0,538] 0,290| -1,221| 1,491 3 3| -2,294( 5,263| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
68| 3| 2| -0538| 0,290 -1,221| 1,491] 3 3| -2,294( 5,263| -1,566| 2,454 4 3 -2,032|  4,128| -2,341( 5,479
69| 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294( 1,675| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
70| 3| 2| -0,538] 0,290| -1,221| 1,491| 4 3| -1,294( 1,675| -1,566 2,454 4 3 -2,032| 4,128| -2,341( 5,479
71| 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294 1,675| -1,566 2,454 4 3 -2,032| 4,128| -2,341| 5,479
72| 3| 2| -0,538] 0,290| -1,221| 1,491 4 3| -1,294( 1,675| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
73] 3| 2| -0538| 0,290| -1,221| 1,491 4 3| -1,294( 1,675| -1,566| 2,454 4 3 -2,032| 4,128| -2,341( 5,479
741 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294 1,675| -1,566 2,454 4 3 -2,032| 4,128| -2,341| 5,479
75| 3| 2| -0,538] 0,290| -1,221| 1,491 4 3| -1,294( 1,675| -1,566 2,454 4 3 -2,032| 4,128| -2,341( 5,479
76| 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294 1,675| -1,566| 2,454 4 3 -2,032| 4,128| -2,341| 5,479
771 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294 1,675| -1,566| 2,454 4 3 -2,032| 4,128| -2,341| 5,479
78| 3| 2| -0,538] 0,290| -1,221| 1,491 4 3| -1,294( 1,675| -1,566 2,454 4 4 -2,032| 4,128| -1,341( 1,797
79| 3| 2| -0538| 0,290 -1,221| 1,491| 4 3| -1,294 1,675| -1,566| 2,454 4 4 -2,032| 4,128| -1,341 1,797
80| 3| 2| -0,538] 0,290| -1,221| 1,491| 4 3| -1,294( 1,675| -1,566 2,454 4 4 -2,032| 4,128| -1,341( 1,797
81| 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294( 1,675| -1,566| 2,454 4 4 -2,032| 4,128| -1,341( 1,797
82| 3| 2| -0538| 0,290| -1,221| 1,491| 4 3| -1,294 1,675| -1,566| 2,454 4 4 -2,032| 4,128| -1,341 1,797
83| 3| 2| -0538| 0,290 -1,221 1,491 4 3| -1,294( 1,675| -1,566 2,454 4 4 -2,032|  4,128| -1,341( 1,797
84| 3| 2| -0538] 0,290| -1,221| 1,491 4 3| -1,294| 1,675 -1,566| 2,454| 4 4 -2,032| 4,128| -1,341 1,797
85| 3| 2| -0,538] 0,290| -1,221| 1,491 4 3| -1,294| 1,675 -1,566| 2,454 5 4 -1,032| 1,064| -1,341 1,797
86| 3| 3| -0538| 0,290| -0,221 0,049| 4 3| -1,294( 1,675| -1,566 2,454 5 4 -1,032| 1,064 -1,341( 1,797
87| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 3| -1,294| 1,675 -1,566| 2,454 5 4 -1,032| 1,064| -1,341 1,797
88| 3| 3| -0538| 0,290 -0,221 0,049| 4 3| -1,294( 1,675| -1,566 2,454 5 4 -1,032| 1,064 -1,341( 1,797
89| 3| 3| -0538| 0,290 -0,221 0,049| 4 3| -1,294( 1,675| -1,566 2,454 5 4 -1,032| 1,064 -1,341( 1,797
90| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 3| -1,294| 1,675 -1,566| 2,454 5 4 -1,032| 1,064| -1,341 1,797
91| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 3| -1,294( 1,675| -1,566 2,454 5 4 -1,032| 1,064 -1,341( 1,797
92| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 3| -1,294| 1,675 -1,566| 2,454 5 4 -1,032| 1,064| -1,341 1,797
93] 3| 3| -0,538] 0,290| -0,221| 0,049| 4 3| -1,294| 1,675 -1,566| 2,454 5 4 -1,032| 1,064| -1,341 1,797
94| 3| 3| -0538| 0,290| -0,221 0,049| 4 3| -1,294 1,675| -1,566 2,454 5 4 -1,032| 1,064 -1,341( 1,797
95| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 4] -1,294| 1,675 -0,566| 0,321 5 4 -1,032| 1,064| -1,341 1,797
96| 3| 3| -0538| 0,290| -0,221 0,049| 4 4] -1,294( 1,675| -0,566( 0,321 5 4 -1,032| 1,064 -1,341( 1,797
97| 3| 3| -0,538] 0,290| -0,221 0,049| 4 4] -1,294( 1,675| -0,566( 0,321 5 4 -1,032| 1,064 -1,341( 1,797
98| 3| 3| -0,538] 0,290| -0,221| 0,049| 4 4] -1,294] 1,675 -0,566| 0,321 5 4 -1,032| 1,064 -1,341 1,797
99| 3| 3| -0538| 0,290| -0,221 0,049| 4 4] -1,294 1,675| -0,566( 0,321 5 4 -1,032| 1,064 -1,341( 1,797
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100 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 5 4 -1,032( 1,064 -1,341] 1,797
101 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 5 4 -1,032( 1,064 -1,341] 1,797
102| 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 5 5 -1,032( 1,064 -0,341] 0,116
103| 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 5 5 -1,032( 1,064 -0,341] 0,116
104 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294 0,087| -0,566 0,321 5 5 -1,032( 1,064 -0,341] 0,116
105/ 3| 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294 0,087| -0,566 0,321 5 5 -1,032( 1,064 -0,341] 0,116
106| 3| 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
107 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
108| 3| 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
109 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
110 3] 3| -0,538( 0,290 -0,221| 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
111| 4] 3| 0,462 0,213 -0,221| 0,049 5 4| -0,294 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
112| 4] 3| 0462 0,213 -0,221] 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
113( 4] 3| 0462] 0,213] -0,221| 0,049] 5 4] -0,294( 0,087| -0,566( 0,321 6 5 -0,032| 0,001 -0,341 0,116
114 4] 3| 0462 0,213 -0,221] 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
115| 4] 3| 0,462 0,213 -0,221] 0,049 5 4| -0,294( 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
116( 4] 3| 0462] 0,213] -0,221| 0,049] 5 4] -0,294( 0,087| -0,566( 0,321 6 5 -0,032| 0,001| -0,341 0,116
117 4] 3| 0462 0,213 -0221| 0,049 5 4| -0,294 0,087| -0,566 0,321 6 5 -0,032( 0,001 -0,341] 0,116
118 4] 3| 0462] 0,213] -0,221| 0,049] 5 4] -0,294( 0,087| -0,566( 0,321 6 5 -0,032| 0,001| -0,341 0,116
119( 4] 3| 0462] 0,213] -0,221| 0,049] 5 5| -0,294 0,087 0,434 0,188 6 5 -0,032| 0,001| -0,341 0,116
120 4] 3| 0,462 0,213 -0221] 0,049 5 5| -0,294 0,087| 0,434 0,188 6 5 -0,032( 0,001 -0,341] 0,116
121 4] 3| 0462] 0,213] -0,221| 0,049] 5 5| -0,294 0,087 0,434 0,188 6 5 -0,032| 0,001 -0,341 0,116
122| 4] 3| 0462 0,213 -0221] 0,049 5 5| -0,294 0,087| 0,434 0,188 6 5 -0,032( 0,001 -0,341] 0,116
123| 4] 3| 0462 0,213 -0221] 0,049 5 5| -0,294 0,087| 0,434 0,188 6 5 -0,032( 0,001 -0,341] 0,116
124 4] 3| 0462] 0,213] -0,221| 0,049] 5 5| -0,294 0,087 0,434 0,188 6 5 -0,032| 0,001 -0,341 0,116
125| 4] 3| 0462 0,213 -0,221] 0,049 5 5| -0,294 0,087| 0,434 0,188 6 5 -0,032( 0,001 -0,341] 0,116
126( 4] 3| 0462] 0,213] -0,221| 0,049] 5 5| -0,294 0,087 0,434 0,183 6 5 -0,032| 0,001 -0,341 0,116
127 4] 3| 0462] 0,213] -0,221| 0,049] 5 5| -0,294 0,087 0,434 0,183 6 5 -0,032| 0,001 -0,341 0,116
128| 4| 3| 0462 0,213 -0,221] 0,049 5 5| -0,294 0,087| 0,434 0,188 6 6 -0,032( 0,001 0,659| 0,435
129( 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,188 6 6 -0,032| 0,001 0,659 0,435
130| 4| 3| 0462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 6 6 -0,032( 0,001 0,659| 0,435
131 4] 3| 0462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
132 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938| 0,659 0,435
133| 4| 3| 0462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
134 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938| 0,659 0,435
135 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968| 0,938| 0,659 0,435
136| 4| 3| 0462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
137 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938| 0,659 0,435
138| 4| 3| 0,462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
139 4| 3| 0462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
140( 4] 3| 0,462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938| 0,659 0,435
141 4] 3| 0,462 0,213 -0,221| 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
142 4] 3| 0462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968| 0,938 0,659 0,435
143 4] 3| 0,462] 0,213] -0,221| 0,049] 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938| 0,659 0,435
144 4] 3| 0,462 0,213 -0,221] 0,049 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
145 4] 4 0,462] 0,213] 0,779 0,606| 6 5| 0,706 0,498| 0,434 0,183 7 6 0,968| 0,938 0,659 0,435
146| 4| 4| 0,462 0,213 0,779] 0,606/ 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
147 4| 4| 0,462 0,213 0,779] 0,606/ 6 5| 0,706 0,498| 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
148| 4| 4| 0462 0,213 0,779] 0,606 7 5| 1,706 2,910| 0,434 0,188 7 6 0,968 0,938 0,659] 0,435
149| 4| 4| 0,462 0,213 0,779] 0,606 7 5| 1,706 2,910 0,434 0,188 7 6 0,968 0,938 0,659| 0,435
150 4| 4| 0,462 0,213 0,779] 0,606 7 6| 1,706 2,910| 1,434 2,055 7 7 0,968 0,938 1,659] 2,753
1511 4| 4| 0462 0,213 0,779] 0,606 7 6| 1,706 2,910| 1,434 2,055 7 7 0,968 0,938 1,659] 2,753
152| 4| 4| 0,462 0,213 0,779] 0,606 7 6| 1,706 2,910| 1,434 2,055 8 7 1,968 3,874| 1,659 2,753
153| 4| 4| 0,462 0,213 0,779] 0,606 7 6| 1,706 2,910| 1,434 2,055 8 7 1,968 3,874| 1,659 2,753
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154| 4| 4| 0462 0213 0,779 0,606 7 6] 1,706] 2,910 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
155 4] 4 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2,910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
156| 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910( 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
157 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910( 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
158 4] 4| 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2,910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
159| 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
160( 4] 4| 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2,910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
161 4] 4| 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2,910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
162| 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
163 4| 4| 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2,910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
164| 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
165| 4| 4| 0462 0213 0,779] 0,606 7 6] 1,706] 2,910( 1,434 2,055| 8 7 1,968 3,874 1,659| 2,753
166 4| 4| 0,462] 0,213] 0,779 0,606| 7 6] 1,706 2910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
167 4] 4| 0462] 0,213] 0,779 0,606| 7 6] 1,706 2910 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
168 4| 4| 0,462] 0,213] 0,779 0,606| 7 6| 1,706 2,910| 1,434 2,055 8 7 1,968| 3,874] 1,659| 2,753
169 4| 4| 0,462] 0,213] 0,779 0,606| 7 6| 1,706 2,910| 1,434 2,055 9 7 2,968| 8,811] 1,659| 2,753
170( 5] 4| 1,462 2,136| 0,779 0,606| 8 6] 2,706 7,322 1,434 2,055 9 7 2,968| 8,811] 1,659 2,753
171 5] 4| 1,462] 2,136| 0,779 0,606| 8 6| 2,706 7,322| 1,434 2,055 9 8 2,968| 8,811] 2,659| 7,072
172 5] 4| 1,462 2,136| 0,779 0,606| 8 6] 2,706 7,322 1,434 2,055 9 8 2,968| 8,811] 2,659| 7,072
173 5] 4| 1,462 2,136| 0,779 0,606| 8 6] 2,706 7,322 1,434 2,055 9 8 2,968| 8,811] 2,659| 7,072
174 5] 4| 1,462] 2,136| 0,779 0,606| 8 6| 2,706 7,322| 1,434 2,055 9 8 2,968| 8,811| 2,659| 7,072
175( 5] 4| 1,462 2,136| 0,779 0,606| 8 6] 2,706 7,322 1,434 2,055 9 8 2,968| 8,811] 2,659| 7,072
176 5| 4| 1,462] 2,136| 0,779 0,606| 8 7| 2,706 7,322| 2,434 5923 9 8 2,968| 8,811] 2,659| 7,072
177( 5] 4| 1,462] 2,136| 0,779 0,606| 8 7| 2,706 7,322| 2,434 5923 9 8 2,968| 8,811 2,659| 7,072
178 5] 4| 1,462 2,136| 0,779 0,606| 8 7| 2,706 7,322| 2,434 5923 9 8 2,968| 8,811] 2,659| 7,072
179 5] 4| 1,462] 2,136| 0,779 0,606| 8 7| 2,706 7,322| 2,434 5923 9 8 2,968| 8,811 2,659| 7,072
180( 5| 4| 1,462 2,136| 0,779 0,606| 8 7| 2,706 7,322| 2,434 5923 9 8 2,968| 8,811] 2,659| 7,072
181 5] 5 1,462 2,136| 1,779 3,164| 8 7| 2,706 7,322| 2,434 5,923| 10 8 3,968| 15,748] 2,659| 7,072
182 5| 5| 1462 2136 1,779 3,164| 8 7| 2,706 7,322| 2,434 5,923| 10 8 3,968| 15,748| 2,659| 7,072
183 5] 5 1,462 2,136| 1,779 3,164| 8 7| 2,706 7,322| 2,434 5,923| 10 8 3,968| 15,748] 2,659| 7,072
184| 5| 5| 1462 2136 1,779 3,164 9 7| 3,706( 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
185 5| 5| 1462 2136 1,779 3,164 9 7| 3,706| 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
186 5| 5 1,462| 2,136| 1,779 3,164| 9 7| 3,706| 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
187 5| 5| 1462 2136 1,779 3,164 9 7| 3,706| 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
188 5| 5 1,462 2,136| 1,779 3,164| 9 7| 3,706 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
189 5] 5 1,462 2,136| 1,779 3,164| 9 7| 3,706 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
190 5| 5| 1462 2136 1,779 3,164 9 7| 3,706| 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
191 5] 5 1,462 2,136| 1,779 3,164| 9 7| 3,706 13,734| 2,434 5,923| 10 9 3,968| 15,748 3,659| 13,390
1921 5| 5| 1462 2136 1,779 3,164 9 7| 3,706 13,734| 2,434 5,923( 10 9 3,968| 15,748| 3,659 13,390
193] 5| 5| 1462 2136 1,779 3,164 9 8| 3,706 13,734 3,434| 11,790| 10 9 3,968| 15,748| 3,659 13,390
194 5] 5 1,462] 2,136| 1,779 3,164| 9 8| 3,706( 13,734| 3,434 11,790 11 9 4,968| 24,684| 3,659 13,390
195 6| 5| 2462 6,059 1,779 3,164 9 8| 3,706 13,734 3,434| 11,790| 11 9 4,968| 24,684| 3,659 13,390
196 6] 5 2,462] 6,059] 1,779 3,164| 9 8| 3,706( 13,734| 3,434 11,790 11 9 4,968| 24,684| 3,659 13,390
197 6] 5[ 2462] 6,059] 1,779 3,164| 9 8| 3,706 13,734| 3,434 11,790 11 9 4,968| 24,684| 3,659 13,390
198| 6| 5| 2462 6,059 1,779 3,164 9 8| 3,706 13,734 3,434| 11,790| 11 9 4,968| 24,684| 3,659 13,390
199 6] 5[ 2,462] 6,059] 1,779 3,164| 10 8| 4,706 22,145| 3,434 11,790 11 10 4,968| 24,684| 4,659 21,709
2001 6 5[ 2462 6,059 1,779 3,164 10 8| 4,706 22,145 3,434| 11,790| 11 10 4,968| 24,684| 4,659 21,709
2011 6 5[ 2462 6,059 1,779 3,164 10 8| 4,706 22,145 3,434| 11,790| 11 10 4,968| 24,684| 4,659 21,709
202| 6| 6| 2462 6,059 2,779 7,722| 10 8| 4,706 22,145| 3,434 11,790 11 10 4,968| 24,684| 4,659 21,709
2031 6 6 2462 6,059 2,779 7,722 10 8| 4,706 22,145 3,434| 11,790| 12 10 5,968 35,621 4,659 21,709
204| 6| 6| 2462 6,059 2,779 7,722| 10 9| 4,706 22,145| 4,434 19,657 12 10 5,968| 35,621 4,659| 21,709
205| 6| 6| 2462 6,059 2,779 7,722| 10 9] 4,706 22,145| 4,434 19,657 12 10 5,968| 35,621 4,659| 21,709
2061 6 6 2462 6,059 2,779 7,722 10 9| 4,706| 22,145 4,434] 19,657| 12 10 5,968 35,621 4,659 21,709
207| 6| 6| 2462 6,059 2,779 7,722| 10 9| 4,706 22,145| 4,434 19,657 12 10 5,968| 35,621| 4,659| 21,709
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208 6 6 2462 6,059 2,779 7,722 10 9| 4,706| 22,145 4,434] 19,657| 12 10 5,968 35,621 4,659 21,709
209| 6| 6| 2462 6,059 2,779 7,722| 10 9] 4,706 22,145| 4,434 19,657 13 10 6,968| 48,558| 4,659| 21,709
2101 6 6 2462 6,059 2,779 7,722 10 9| 4,706 22,145 4,434| 19,657| 13 11 6,968 48,558 5,659 32,028
2111 6 6 2462 6,059 2,779 7,722 10 9| 4,706 22,145 4,434] 19,657| 13 11 6,968 48,558 5,659 32,028
212 7| 6| 3462 11,982 2,779 7,722| 11 9| 5,706 32,557| 4,434 19,657 13 11 6,968| 48,558| 5,659| 32,028
2131 7| 6| 3,462| 11,982 2,779 7,722| 11 10{ 5,706 32,557| 5,434| 29,524 13 11 6,968 48,558 5,659 32,028
2141 71 6| 3462 11,982 2,779 7,722| 11 10| 5,706| 32,557 5,434| 29,524]| 13 11 6,968| 48,558| 5,659| 32,028
215 7| 7| 3,462 11,982| 3,779 14,279| 11 10| 5,706| 32,557 5,434| 29,524 13 11 6,968| 48,558| 5,659| 32,028
2161 7 7| 3,462| 11,982 3,779 14,279| 11 10{ 5,706 32,557| 5,434| 29,524| 14 11 7,968 63,494 5,659 32,028
217 71 7| 3462 11,982 3,779 14,279| 11 10 5,706| 32,557 5,434| 29,524 14 11 7,968| 63,494 5,659| 32,028
218 7| 7| 3,462| 11,982 3,779 14,279| 11 10{ 5,706 32,557| 5,434| 29,524| 14 12 7,968 63,494 6,659 44,346
2191 7 7| 3,462| 11,982 3,779 14,279| 11 10{ 5,706 32,557| 5,434| 29,524| 14 12 7,968 63,494 6,659 44,346
220 8| 7| 4462 19905| 3,779 14,279| 12 11| 6,706| 44,969 6,434| 41,392| 15 12 8,968| 80,431 6,659| 44,346
221 8| 7| 4462 19905| 3,779 14,279| 12 11| 6,706| 44,969 6,434| 41,392| 15 13 8,968| 80,431 7,659| 58,665
222 8 4,779| 22,837 11 6,434 41,392 13 7,659| 58,665
223 8 4,779| 22,837 11 6,434 41,392 13 7,659| 58,665
224 8 4,779] 22,837 11 6,434 41,392 13 7,659| 58,665
225 9 5,779] 33,394 12 7,434 55,259 13 7,659| 58,665
226 9 5,779] 33,394 12 7,434 55,259 14 8,659| 74,983
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Joaarok X
Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a MOTHUBAIIIHHUM KPUTEPIEM (TPETS TOUKA KOHTPOJIIO)
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47 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 160 | 12 9 352 | 12,393 | 2,142 | 4,5864
48 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 161 | 12 9 3,52 | 12,393 | 2,142 | 4,5864
49 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 162 | 12 9 3,52 | 12,393 | 2,142 | 4,5864
50 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 163 | 12 9 352 | 12,393 | 2,142 | 4,5864
51 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 164 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
52 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 165 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
53 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 166 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
54 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 167 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
55 4 3 -4,48 | 20,07 | -3,86 | 14,89 | 168 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
56 4 4 -4,48 | 20,07 | -2,86 | 817 | 169 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
57 5 4 -348 | 12,11 | -2,86 | 8,17 | 170 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
58 5 4 -348 | 12,11 | -286 | 8,17 | 171 | 12 | 10 | 3,52 | 12,393 | 3,142 | 9,8696
59 5 4 -348 | 12,11 | -286 | 8,17 | 172 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
60 5 4 -348 | 12,11 | -2,86 | 8,17 | 173 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
61 5 4 -348 | 12,11 | -2,86 | 8,17 | 174 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
62 5 4 -348 | 12,11 | -2,86 | 8,17 | 175 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
63 5 4 -348 | 12,11 | -2,86 | 8,17 | 176 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
64 5 4 -348 | 12,11 | -2,86 | 8,17 | 177 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
65 5 4 -348 | 12,11 | -2,86 | 8,17 | 178 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
66 5 4 -348 | 12,11 | -2,86 | 8,17 | 179 | 13 | 10 | 452 | 20,434 | 3,142 | 9,8696
67 5 4 -348 | 12,11 | -2,86 | 8,17 | 180 | 13 | 11 | 452 | 20,434 | 4,142 | 17,153
68 5 4 -348 | 12,11 | -2,86 | 8,17 | 181 | 13 | 11 | 452 | 20,434 | 4,142 | 17,153
69 5 4 -348 | 12,11 | -2,86 | 8,17 | 182 | 13 | 11 | 452 | 20,434 | 4,142 | 17,153
70 5 4 -348 | 12,11 | -2,86 | 8,17 | 183 | 13 | 11 | 452 | 20,434 | 4,142 | 17,153
71 5 4 -348 | 12,11 | -2,86 | 8,17 | 184 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
72 6 4 -2,48 | 6,149 | -2,86 | 8,17 | 185 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
73 6 4 -2,48 | 6,149 | -2,86 | 8,17 | 186 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
74 6 4 -2,48 | 6,149 | -2,86 | 8,17 | 187 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
75 6 4 -2,48 | 6,149 | -2,86 | 8,17 | 188 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
76 6 4 -2,48 | 6,149 | -2,86 | 8,17 | 189 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
77 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 190 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
78 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 191 | 14 | 11 | 552 | 30,474 | 4,142 | 17,153
79 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 192 | 14 | 12 | 552 | 30,474 | 5142 | 26,436
80 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 193 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
81 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 194 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
82 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 195 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
83 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 196 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
84 6 5 -2,48 | 6,149 | -1,86 | 3,454 | 197 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
85 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 198 | 15 | 12 | 6,52 | 42,515 | 5142 | 26,436
86 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 199 | 15 | 12 | 652 | 42515 | 5142 | 26,436
87 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 200 | 15 | 13 | 6,52 | 42515 | 6,142 | 37,719
88 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 201 | 15 | 13 | 6,52 | 42515 | 6,142 | 37,719
89 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 202 | 15 | 13 | 6,52 | 42515 | 6,142 | 37,719
90 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 203 | 15 | 13 | 6,52 | 42,515 | 6,142 | 37,719
91 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 204 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
92 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 205 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
93 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 206 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
94 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 207 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
95 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 208 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
96 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 209 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
97 7 5 -1,48 | 2,189 | -1,86 | 3,454 | 210 | 16 | 13 | 7,52 | 56,556 | 6,142 | 37,719
98 7 5 -148 | 2,189 | -1,86 | 3,454 | 211 | 17 | 13 | 852 | 72,597 | 6,142 | 37,719
99 7 5 -148 | 2,189 | -1,86 | 3,454 | 212 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
100 | 8 5 -0,48 0,23 | -1,86 | 3,454 | 213 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
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101 | 8 6 -0,48 023 | -0,86 | 0,737 | 214 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
102 | 8 6 -0,48 023 | -0,86 | 0,737 | 215 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
103 | 8 6 -0,48 023 | -0,86 | 0,737 | 216 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
104 | 8 6 -0,48 023 | -0,86 | 0,737 | 217 | 17 | 14 | 852 | 72,597 | 7,142 | 51,002
105 | 8 6 -0,48 023 | -0,86 | 0,737 | 218 | 18 | 15 | 9,52 | 90,637 | 8,142 | 66,286
106 | 8 6 -0,48 023 | -0,86 | 0,737 | 219 | 18 | 15 | 9,52 | 90,637 | 8,142 | 66,286
107 | 8 6 -0,48 023 | -0,86 | 0,737 | 220 | 18 | 15 | 952 | 90,637 | 8,142 | 66,286
108 | 8 6 -0,48 023 | -0,86 | 0,737 | 221 | 18 | 15 | 952 | 90,637 | 8,142 | 66,286
109 | 8 6 -0,48 023 | -0,86 | 0,737 | 222 16 9,142 | 83,569
110 | 8 6 -0,48 0,23 | -0,86 | 0,737 | 223 16 9,142 | 83,569
111 | 8 6 -0,48 0,23 | -0,86 | 0,737 | 224 17 10,14 | 102,85
112 | 8 6 -0,48 0,23 | -0,86 | 0,737 | 225 17 10,14 | 102,85
113 | 8 6 -0,48 0,23 | -0,86 | 0,737 | 226 18 11,14 | 124,14
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Jomarok I

286

Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a 3HAHHEBUM KPUTEPieEM (TPETS TOUKA KOHTPOJIIO)

Ne SaranbHi (iHTeNEKTya bHi) BMIHHSA ExcriepuMeHTanbHi BMiHHS MeroanyHi BMiHHS
TS [ s [ [ o [Oo [ = [ | o [Goor [ 3y [ Oo [ = [0 | o [ G [ vm | 67
El' | KT El El KT KT EI' | K[ Er Er KT KT EI | K[ El Er KT KT

1 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 1 1 | -5620 | 31,583 | -3,836 | 14,717
2 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 (17,481 | -3,159 [ 9,981 1 1 | -5,620 | 31,583 | -3,836 | 14,717
3 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 (17,481 | -3,159 [ 9,981 1 1 | -5,620 | 31,583 | -3,836 | 14,717
4 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 1 1 | -5620 | 31,583 | -3,836 | 14,717
5 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 (17,481 | -3,159 [ 9,981 1 1 | -5,620 | 31,583 | -3,836 | 14,717
6 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 1 1 | -5620 | 31,583 | -3,836 | 14,717
7 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 1 1 | -5620 | 31,583 | -3,836 | 14,717
8 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 17,481 | -3,159 | 9,981 1 1 | -5,620 | 31,583 | -3,836 | 14,717
9 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 1 1 | -5,620 | 31,583 | -3,836 | 14,717
101 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 17,481 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
111 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 17,481 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
12 |11 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
1311 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 17,481 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
14 | 1 1 -3,385 | 11,456 | -2,827 | 7,994 1 1 |-4181 | 17,481 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
15| 1 1 -3,385 | 11,456 | -2,827 | 7,994 2 1 |-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
16 |1 1 -3,385 | 11,456 | -2,827 | 7,994 2 1 |-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
17 | 1 1 -3,385 | 11,456 | -2,827 | 7,994 2 1 |-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
1811 1 -3,385 | 11,456 | -2,827 | 7,994 2 1 |-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
911 1 -3,385 | 11,456 | -2,827 | 7,994 2 1 |-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
20 | 2 1 -2,385 | 5,686 | -2,827 | 7,994 2 1 |-3,181 (10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
21 | 2 1 -2,385 | 5,686 | -2,827 | 7,994 2 1 ]-3,181 | 10,119 | -3,159 | 9,981 2 1 | -4,620 | 21,344 | -3,836 | 14,717
22 | 2 1 -2,385 | 5,686 | -2,827 | 7,994 2 2 | -3,181 | 10,119 | -2,159 | 4,663 2 2 | -4,620 | 21,344 | -2,836 | 8,045
23 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 2 2 | -4,620 | 21,344 | -2,836 | 8,045
24 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181 | 10,119 | -2,159 | 4,663 | 2 | 2 | -4,620 | 21,344 | -2,836 | 8,045
25 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 2 2 | -4,620 | 21,344 | -2,836 | 8,045
26 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181|10,119 | -2,159 | 4,663 | 2 | 2 | -4,620 | 21,344 | -2,836 | 8,045
27 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181|10,119 | -2,159 | 4,663 | 2 | 2 | -4,620 | 21,344 | -2,836 | 8,045
28 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 2 2 | -4,620 | 21,344 | -2,836 | 8,045
29 | 2 2 |-2385 | 5686 |-1827 | 3340 | 2 | 2 |-3,181 10,119 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
30 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
31| 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
32 |2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181 10,119 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
33| 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
34 |2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181 10,119 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
3% |2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181 10,119 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
36 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 2 2 | -3,181 | 10,119 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
37 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 2 | 2 |-3,181 10,119 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
38 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 3 2 |-2,181 | 4,757 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
39 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 3 2 |-2,181 | 4,757 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
40 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 3 | 2 |-2,181 | 4,757 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
41 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 3 2 |-2,181 | 4,757 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
42 1 2 2 |-2385 | 5686 |-1,827 | 3340 | 3 | 2 |-2,181 | 4,757 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
43 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 3 | 2 |-2,181 | 4,757 | -2,159 | 4,663 | 3 | 2 | -3,620 | 13,104 | -2,836 | 8,045
44 | 2 2 -2,385 | 5,686 | -1,827 | 3,340 3 2 |-2,181 | 4,757 | -2,159 | 4,663 3 2 | -3,620 | 13,104 | -2,836 | 8,045
45 | 2 2 |-2385 | 5686 |-1,827 | 3340 | 3 | 2 |-2,181 | 4,757 | -2,159 | 4,663 | 3 | 3 | -3,620 | 13,104 | -1,836 | 3,372
46 | 3 2 -1,385 | 1,917 | -1,827 | 3,340 3 2 |-2,181 | 4,757 | -2,159 | 4,663 4 3 | -2,620 | 6,864 | -1,836 | 3,372




47 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 2 |-2,181 | 4,757 | -2,159 | 4663 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
48 | 3 2 | -1,385 | 1,917 [ -1,827 | 3,340 [ 3 2 | -2,181 | 4,757 | -2,159 | 4663 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
49 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 2 [-2181 | 4,757 | -2,159 | 4663 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
50 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 2 [-2181 | 4,757 | -2,159 | 4663 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
51 3 2 | -1385 | 1,917 [ -1,827 | 3,340 | 3 3 |-2181 | 4,757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
52 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 3 (-2181 | 4,757 | -1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
53 | 3 2 | -1,385 | 1,917 [ -1,827 | 3,340 [ 3 3 |-2181 | 4757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
54 3 2 |-1385 | 1,917 [ -1,827 | 3,340 [ 3 3 |-2181 | 4,757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
55 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 3 (-2181 | 4,757 | -1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
5 | 3 2 |-1385 | 1,917 (-1,827 | 3,340 [ 3 3 |-2181 | 4,757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
57 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 3 (-2181 | 4,757 | -1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
58 | 3 2 |-1385 | 1,917 | -1,827 | 3,340 | 3 3 (-2181 | 4,757 | -1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
5 [ 3 2 |-1385 | 1,917 (-1,827 | 3,340 [ 3 3 |-2181 | 4757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
60 | 3 2 |-1,385 | 1,917 [ -1,827 | 3,340 | 3 3 |-2181 | 4,757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
61 | 3 2 |-1385 | 1,917 (-1,827 | 3,340 [ 3 3 |-2181 | 4,757 |-1,159 | 1,344 | 4 | 3 | -2,620 | 6,864 | -1,836 | 3,372
62 | 3 2 | -1385 | 1,917 (-1,827 | 3,340 | 3 3 |-2181 | 4,757 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
63 [ 3 2 | -1,385 | 1,917 (-1,827 | 3,340 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
64 | 3 2 | -1385 | 1,917 [ -1,827 | 3,340 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
65 [ 3 3 |-138 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
66 | 3 3 |-138 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
67 | 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
68 [ 3 3 |-138 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
69 [ 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
70 | 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
71| 3 3 |-138 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 3 | -1,620 | 2,624 | -1,836 | 3,372
721 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 (-1,181 | 1,395 | -1,159 | 1,344 [ 5 3 | -1,620 | 2,624 | -1,836 | 3,372
73 | 3 3 |-1,38 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 5 4 |-1,620 | 2,624 | -0,836 | 0,699
74 | 3 3 |-1,38 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
7% |3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
76 | 3 3 |-138 | 1,917 (-0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
771 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
78 | 3 3 |-138 | 1,917 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0620 | 0,384 [ -0,836 | 0,699
79 | 4 3 |-038 | 0,148 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
80 | 4 3 |-038 | 0,148 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
81 | 4 3 |-038 | 0,148 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
82 | 4 3 |-038 | 0,148 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
83 | 4 3 |-038 | 0,148 | -0,827 | 0,685 | 4 3 |-1,181 | 1,395 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
84 | 4 3 |-038 | 0,148 [ -0,827 | 0,685 [ 5 31-0181 | 0,033 |-1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
85 | 4 3 |-0385 | 0,148 | -0,827 | 0,685 | 5 3 (-0181 | 0,033 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
86 | 4 3 |-0385 | 0,148 | -0,827 | 0,685 | 5 3 (-0181 | 0,033 | -1,159 | 1,344 [ 6 4 |-0,620 | 0,384 | -0,836 | 0,699
87 | 4 3 |-038 | 0,148 [ -0,827 | 0,685 [ 5 31-0181 | 0,033 |-1,159 | 1,344 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
88 | 4 3 |-0385 | 0,148 | -0,827 | 0,685 | 5 3 (-0,181 | 0,033 | -1,159 | 1,344 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
89 | 4 3 |-038 | 0,148 (-0827 | 0685 [ 5 [ 4 |-0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
9 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 5 [ 4 |-0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
91 | 4 3 |-038 | 0,148 |-0,827 ( 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
92 | 4 3 |-038 | 0,148 (-0827 | 0685 [ 5 [ 4 |-0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
93 | 4 3 |-038 | 0,148 | -0,827 ( 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
9 | 4 3 |-038 | 0,148 |-0,827 ( 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
95 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 5 [ 4 | -0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
9% | 4 3 |-038 | 0,148 |-0827 ( 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
97 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 5 [ 4 |-0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
9 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 5 [ 4 |-0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
9 | 4 3 |-038 | 0,148 | -0,827 ( 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 | -0,836 | 0,699
100 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 5 [ 4 | -0,181 [ 0,033 | -0,159 [ 0,025 | 6 4 |-0,620 | 0,384 [ -0,836 | 0,699
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101 | 4 3 |-0385 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 4 | 0,380 | 0,144 | -0,836 | 0,699
102 | 4 3 |-0385 | 0,148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 4 | 0,380 | 0,144 | -0,836 | 0,699
103 | 4 3 |-0385 | 0,148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 | 4 | 0,380 | 0,144 | -0,836 | 0,699
104 | 4 3 |-0385 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 | 4 | 0,380 | 0,144 | -0,836 | 0,699
105 | 4 3 |-038 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 4 | 0,380 | 0,144 | -0,836 | 0,699
106 | 4 3 |-0385 | 0148 |-0827 | 0685 | 5 [ 4 |-0,181 | 0,033 | -0,159 | 0,025 | 7 5 ] 0380 | 0,144 | 0,164 | 0,027
107 | 4 3 |-038 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
108 | 4 3 |-038 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
109 | 4 3 |-0385 | 0148 |-0827 | 0685 | 5 [ 4 |-0,181 | 0,033 | -0,159 | 0,025 | 7 5 ] 0380 | 0,144 | 0,164 | 0,027
110 | 4 3 |-038 | 01148 |-0827 | 0685 | 5 | 4 |-0,181 | 0,033 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
11| 4 3 |-0385 | 0148 |-0827 | 0685 | 5 [ 4 |-0,181 | 0,033 | -0,159 | 0,025 | 7 5 ] 0380 | 0,144 | 0,164 | 0,027
112 | 4 3 |-0385 | 0148 |-0827 | 0685 | 5 [ 4 |-0,181 | 0,033 | -0,159 | 0,025 | 7 5 ] 0380 | 0,144 | 0,164 | 0,027
113 | 4 3 |-038 | 01148 |-0827 | 068 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
114 | 4 3 |-038 | 0,148 (-0,827 | 0685 [ 6 [ 4 | 0,819 | 0,671 | -0,159 [ 0,025 [ 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
15| 4 3 |-038 | 01148 |-0827 | 0685 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
116 | 4 4 |-0385 | 0148 | 0,173 | 0030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
117 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
118 | 5 4 0,615 | 0,379 | 0,173 | 0030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
119 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
120 | 5 4 0,615 | 0379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
121 5 4 0,615 | 0,379 | 0,173 | 0030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
122 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
123 5 4 0,615 | 0,379 | 0,173 | 0030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
124 | 5 4 0,615 | 0,379 | 0,173 | 0030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 7 [ 5 | 0,380 | 0,144 | 0,164 | 0,027
125 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 7 | 5 | 0,380 | 0,144 | 0,164 | 0,027
126 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 5 ] 1380 | 1,905 | 0,164 | 0,027
127 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 8 | 5 | 1,380 | 1,905 | 0,164 | 0,027
128 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 8 | 5 | 1,380 | 1,905 | 0,164 | 0,027
129 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 5 ] 1380 | 1,905 | 0,164 | 0,027
130 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 8 | 5 | 1,380 | 1,905 | 0,164 | 0,027
131 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 5 ] 1380 | 1,905 | 0,164 | 0,027
132 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 5 ] 1,380 | 1,905 | 0,164 | 0,027
133 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 |-0,159 | 0,025 | 8 | 5 | 1,380 | 1,905 | 0,164 | 0,027
134 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 5 ] 1380 | 1,905 | 0,164 | 0,027
135 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 | 0,025 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
136 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 | 0,025 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
137 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 4 | 0,819 | 0,671 | -0,159 [ 0,025 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
138 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5| 0,819 | 0,671 | 0,841 | 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
139 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
140 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
141 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5| 0,819 | 0,671 | 0,841 | 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
1421 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
143 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5| 0,819 | 0,671 | 0,841 | 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
144 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5| 0,819 | 0,671 | 0,841 | 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
145 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
146 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5| 0,819 | 0,671 | 0,841 | 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
147 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
148 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
149 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 6 | 5 | 0,819 | 0,671 | 0,841 [ 0,707 [ 8 6 | 1,380 | 1,905 | 1,164 | 1,354
150 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 | 5 | 1,819 | 3,309 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
151 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 | 5 | 1,819 | 3,309 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
152 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 | 5 | 1,819 | 3,309 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
153 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 | 5 | 1,819 | 3,309 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
154 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 | 5 | 1,819 | 3,309 | 0,841 [ 0,707 | 8 6 | 1,380 | 1,905 | 1,164 | 1,354
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155 | 5 4 0,615 | 0,379 | 0,173 | 0,030 | 7 5 (1819 | 3,309 | 0,841 | 0,707 [ 9 6 | 2,380 | 5665 | 1,164 | 1,354
156 | 5 5 0,615 | 0,379 | 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
157 | 5 5 0,615 | 0,379 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
158 | 6 5 1,615 | 2,609 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
159 [ 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
160 | 6 5 1,615 | 2,609 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 [ 9 6 | 2,380 | 5665 | 1,164 | 1,354
161 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
162 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
163 | 6 5 1,615 | 2,609 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 [ 9 6 | 2,380 | 5665 | 1,164 | 1,354
164 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
165 | 6 5 1,615 | 2,609 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
166 | 6 5 1,615 | 2,609 | 1,173 | 1,375 | 7 5 (1819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
167 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 6 | 2,380 | 5665 | 1,164 | 1,354
168 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
169 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 51819 | 3,309 | 0,841 | 0,707 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
170 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
171 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
172 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
173 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
174 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
175 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
176 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
177 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
178 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
179 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
180 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 7 6 | 1,819 | 3,309 | 1,841 | 3,388 | 9 7 | 2,380 | 5665 | 2,164 | 4,682
181 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
182 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
183 | 6 5 1,615 | 2,609 [ 1,173 | 1,375 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
184 | 6 6 1,615 | 2,609 [ 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
185 6 6 1,615 | 2,609 [ 2,173 | 4720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
186 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
187 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
188 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
189 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
190 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
1911 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
192 ( 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
193 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 2819 | 7,947 | 1,841 | 3388 (10| 7 | 3,380 | 11,425 | 2,164 | 4,682
1941 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 2819 | 7,947 | 1,841 | 3388 (10| 7 | 3,380 | 11,425 | 2,164 | 4,682
195 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
19 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 2819 | 7,947 | 1,841 | 3388 (10| 7 | 3,380 | 11,425 | 2,164 | 4,682
197 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
198 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 7 | 3,380 | 11,425 | 2,164 | 4,682
199 | 7 6 2,615 | 6,840 | 2,173 | 4,720 | 8 6 2819 | 7,947 | 1,841 | 3388 (10| 7 | 3,380 | 11,425 | 2,164 | 4,682
200 | 7 7 2,615 | 6,840 | 3,173 | 10,065 | 8 6 | 2819 | 7,947 | 1,841 | 3,388 | 10 | 8 | 3,380 | 11,425 | 3,164 | 10,009
201 | 7 7 2,615 | 6,840 | 3,173 | 10,065 | 8 7 (2819 | 7947 | 2,841 | 8070 (10| 8 | 3,380 | 11,425 | 3,164 | 10,009
202 | 7 7 2,615 | 6,840 | 3,173 | 10,065 | 8 7 (2819 | 7947 | 2,841 | 8070 (11| 8 | 4,380 | 19,185 | 3,164 | 10,009
203 | 7 7 2,615 | 6,840 | 3,173 | 10,065 | 8 712819 | 7,947 | 2,841 | 8,070 | 11| 8 | 4380 | 19,185 | 3,164 | 10,009
204 | 7 7 2,615 | 6,840 | 3,173 | 10,065 | 8 7 (2819 | 7947 | 2,841 | 8070 (11| 8 | 4,380 | 19,185 | 3,164 | 10,009
205 ] 8 7 3,615 | 13,071 | 3,173 | 10,065 | 8 712819 | 7,947 | 2,841 | 8,070 | 11| 8 | 4,380 | 19,185 | 3,164 | 10,009
206 | 8 7 3,615 | 13,071 | 3,173 | 10,065 | 8 712819 | 7,947 | 2,841 | 8,070 | 11| 8 | 4,380 | 19,185 | 3,164 | 10,009
207 | 8 7 3,615 | 13,071 | 3,173 | 10,065 | 8 7 (2819 | 7947 | 2,841 | 8070 (11| 8 | 4,380 | 19,185 | 3,164 | 10,009
208 | 8 7 3,615 | 13,071 | 3,173 | 10,065 | 9 7 ] 3819 | 14585 | 2,841 | 8,070 | 11| 8 | 4,380 | 19,185 | 3,164 | 10,009
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209 | 8 7 3,615 | 13,071 | 3,173 | 10,065 | 9 7 (3819 [14585| 2,841 | 8070 (11| 9 | 4,380 | 19,185 | 4,164 | 17,337
210 | 8 7 3,615 | 13,071 | 3,173 | 10,065 | 9 8 | 3,819 | 14585 | 3,841 | 14,751 | 11 | 9 | 4,380 | 19,185 | 4,164 | 17,337
211 | 8 7 3,615 [ 13,071 | 3,173 | 10,065 | 9 8 [ 3819 [ 14585 | 3,841 | 14751 (11 | 9 | 4,380 | 19,185 | 4,164 | 17,337
212 | 8 8 3,615 [ 13,071 | 4,173 | 17,410 | 9 8 [ 3819 [ 14585 | 3,841 | 14751 (11 | 9 | 4,380 | 19,185 | 4,164 | 17,337
2131 8 8 3,615 | 13,071 | 4,173 | 17,410 | 9 8 | 3,819 | 14585 | 3,841 | 14,751 | 11 | 9 | 4,380 | 19,185 | 4,164 | 17,337
214 | 8 8 3,615 [ 13,071 | 4,173 | 17,410 | 9 8 [ 3819 [ 14,585 | 3,841 | 14,751 [ 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
2151 8 8 3,615 | 13,071 | 4,173 | 17,410 | 9 8 | 3,819 | 14585 | 3,841 | 14,751 | 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
216 | 8 8 3,615 | 13,071 | 4,173 | 17,410 | 9 8 | 3,819 | 14585 | 3,841 | 14,751 | 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
217 9 8 4,615 | 21,302 | 4,173 | 17,410 9 8 [ 3819 [ 14,585 | 3,841 | 14,751 [ 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
2181 9 8 4,615 | 21,302 | 4,173 (17,410 9 8 | 3,819 | 14585 | 3,841 | 14,751 | 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
219 9 8 4,615 | 21,302 | 4,173 | 17,410 9 8 [ 3819 [ 14,585 | 3,841 | 14,751 [ 12 | 9 | 5,380 | 28,945 | 4,164 | 17,337
220 9 8 4,615 | 21,302 | 4,173 | 17,410 9 8 [ 3,819 | 14,585 | 3,841 | 14,751 [ 12 | 10 | 5,380 | 28,945 | 5,164 | 26,664
2211 9 9 4,615 | 21,302 | 5,173 [ 26,755 | 9 9 | 3,819 | 14,585 | 4,841 | 23,432 | 12 | 10 | 5,380 | 28,945 | 5,164 | 26,664
222 9 5,173 | 26,755 9 4,841 | 23,432 10 5,164 | 26,664
223 9 5,173 | 26,755 9 4,841 | 23,432 10 5,164 | 26,664
224 9 5,173 | 26,755 9 4,841 | 23,432 10 5,164 | 26,664
225 9 5,173 | 26,755 9 4,841 | 23,432 11 6,164 | 37,991
226 9 5,173 | 26,755 9 4,841 | 23,432 11 6,164 | 37,991
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Jonaroxk I

291

Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a AISTIbHICHUM KPUTEPIEM (TPETS TOYKA KOHTPOJIIO)

Ne 3araibHi (IHTENEeKTyallbHi) BMiHHS ExcriepuMeHTaIbHi BMiHHS MeTtoanyHi BMiHHS
T o [ [ oo [Oar [ % [ o [ o [ [ o TGl [ = [ | o [ [ vy [0rF
EI' | K[ EIl EIl KT KT El' | KT Er El KT KT EI | K[ El Er KT KT

1 1| 1]-3127 | 9,776 | -2,394 | 5,730 1 1 |-5416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
2 1]1]-3127 ( 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
3 1| 1]-3127 | 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
4 1| 1]-3127 | 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
5 1]1]-3127 ( 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
6 1]1]-3127 | 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
7 1]1]|-3127 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
8 1]1]|-3127 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
9 1]1]-3127 | 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
10 | 1 | 1 (|-3127 | 9,776 | -2,394 | 5,730 1 1 |-5,416 | 29,336 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
11 1]1]-3127 ( 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 1 1 -6,615 | 43,763 | -4,681 | 21,916
12 1]1]-3127 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
13 1]1]|-3127 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
14 | 1 | 1 |-3127 | 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
15 | 1 | 1 (-3127 | 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
16 1]1]|-3127 | 9,776 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
17 | 2 | 1 |-2,127 | 4,523 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
18 | 2 | 1 |-2,127 | 4,523 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
19 | 2 | 1 |-2127 | 4523 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
20 | 2 | 1]-2127 | 4523 | -2,394 | 5,730 2 1 |-4,416 | 19,504 | -4,177 | 17,447 2 1 -5,615 | 31,533 | -4,681 | 21,916
21 | 2 | 1]-2127 | 4523 | -2,394 | 5,730 2 2 |-4,416 | 19,504 | -3,177 | 10,093 2 1 -5,615 | 31,533 | -4,681 | 21,916
22 | 2| 1]-2127 | 4523 | -2,394 | 5,730 2 2 |-4,416 | 19,504 | -3,177 | 10,093 2 1 -5,615 | 31,533 | -4,681 | 21,916
23 | 2| 1]-2127 | 4523 | -2,394 | 5,730 2 2 |-4,416 | 19,504 | -3,177 | 10,093 2 2 -5,615 | 31,533 | -3,681 | 13,553
24 | 2 | 1]-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 2 2 -5,615 | 31,533 | -3,681 | 13,553
25 | 2| 1]-2127 | 4523 [ -2394 | 5730 [ 3 2 |-3,416 | 11,671 | -3,177 | 10,093 | 2 2 | -5615 | 31,533 | -3,681 | 13,553
26 | 2 | 1]-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 2 2 -5,615 | 31,533 | -3,681 | 13,553
27 | 2 | 1]-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
28 | 2 |1]-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
29 | 2 | 1 |-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
30 | 2 (1]-2127 | 4523 [ -2394 | 5730 [ 3 2 |[-3,416 | 11,671 | -3,177 | 10,093 | 3 2 | -4,615 | 21,302 | -3,681 | 13,553
31 | 2| 1|-2127 | 4523 | -2,394 | 5,730 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
32 | 22 |-2127 | 4523 | -1,394 | 1,943 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
33 |2 |2]-2127 | 4523 | -1,394 | 1,943 3 2 |-3416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
34 | 22 |-2127 | 4523 | -1,394 | 1,943 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
3% | 2| 2]-2127 | 4523 | -1,394 | 1,943 3 2 |-3416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
36 | 2 |2]-2127 | 4523 | -1,394 | 1,943 3 2 |-3416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
37 | 2|12 |-2127 | 4523 | -1,394 | 1,943 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
38 | 2|2]-2127 | 4523 | -1,394 | 1,943 3 2 |-3416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
39 | 2|2 |-2127 | 4523 | -1,394 | 1,943 3 2 |-3,416 | 11,671 | -3,177 | 10,093 3 2 -4,615 | 21,302 | -3,681 | 13,553
40 | 2 | 2 | -2,127 | 4,523 | -1,394 | 1,943 4 2 |-2,416 | 5,838 | -3,177 | 10,093 4 2 -3,615 | 13,071 | -3,681 | 13,553
41 | 2 | 2 |-2127 | 4523 | -1,394 | 1,943 | 4 2 |-2,416 | 5,838 | -3,177 | 10,093 | 4 2 |-3,615 | 13,071 | -3,681 | 13,553
42 | 2 | 2 |-2127 | 4523 | -1,394 | 1,943 4 2 |-2,416 | 5,838 | -3,177 | 10,093 4 2 -3,615 | 13,071 | -3,681 | 13,553
43 | 2 | 2 |-2127 | 4523 | -1,394 | 1,943 | 4 2 |-2,416 | 5,838 | -3,177 | 10,093 | 4 2 |-3,615 | 13,071 | -3,681 | 13,553
44 | 2 | 2 |-2127 | 4523 | -1,394 | 1,943 | 4 2 |-2,416 | 5,838 | -3,177 | 10,093 | 4 2 |-3,615 | 13,071 | -3,681 | 13,553
45 | 2 | 2 | -2,127 | 4,523 | -1,394 | 1,943 4 2 |-2,416 | 5,838 | -3,177 | 10,093 4 2 -3,615 | 13,071 | -3,681 | 13,553
46 | 3 |12 |-1127 | 1,269 | -1,394 | 1,943 | 4 2 |-2,416 | 5,838 | -3,177 | 10,093 | 4 2 |-3,615 | 13,071 | -3,681 | 13,553




47 | 3 | 2| -1,127 | 1,269 | -1,394 | 1,943 | 4 2 |-2,416 | 5,838 |-3,177 | 10,093 | 4 2 |-3,615 | 13,071 | -3,681 | 13,553
48 [ 312 (-1127 ] 1,269 | -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 [ 4,739 4 2 | -3,615 | 13,071 | -3,681 | 13,553
49 | 3| 2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 4 2 |-3,615 | 13,071 | -3,681 | 13,553
50 | 3|2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2,416 | 5838 |-2,177 | 4,739 4 3 |-3,615 | 13,071 |-2,681 | 7,190
51 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 4 3 | -3,615 | 13,071 | -2,681 | 7,190
52 | 3|2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 4 3 |-3,615 | 13,071 |-2,681 | 7,190
53 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 4 3 | -3,615 | 13,071 | -2,681 | 7,190
54 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 4 3 | -3,615 | 13,071 | -2,681 | 7,190
55 | 3|2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 5 3 |-2615 | 6,840 |[-2,681| 7,190
5 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
57 | 3|2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 5 3 |-2615 | 6,840 |[-2,681| 7,190
58 | 3|2 |-1127 | 1,269 | -1,394 | 1,943 | 4 3 |-2,416 | 5838 |-2,177 | 4,739 5 3 |-2615 | 6,840 |[-2,681| 7,190
50 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
60 | 3 (2 |-1127 ( 1,269 [ -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
61 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 5 3 |[-2615| 6,840 |-2,681 | 7,190
62 | 3 (2 |-1127 | 1,269 [ -1,394 | 1,943 | 4 3 |-2416 | 5838 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
63 | 3 (2 |-1127 ( 1,269 [ -1,394 | 1,943 | 4 3 |-2,416 | 5838 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
64 | 3 2 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |[-2615| 6,840 |-2,681 | 7,190
65 | 3 2 |-1127 | 1,269 | -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
66 | 3 |2 |-1127 | 1,269 | -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
67 | 3 2 |-1127 | 1,269 | -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |[-2615| 6,840 |-2,681 | 7,190
68 | 3 2 |-1127 | 1,269 | -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
69 | 3 (2 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
70 | 32 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
711 3 (2 |-1127 | 1,269 | -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 5 3 |-2615| 6,840 |-2,681 | 7,190
72 | 32 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 3 |[-1615| 2,609 |-2,681 | 7,190
73 | 3 (2 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 3 |[-1,615| 2,609 |-2,681 | 7,190
74 | 3 (2 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 3 |[-1,615| 2,609 |-2,681 | 7,190
75 | 3 (2 |-1127 | 1,269 ([ -1,394 | 1,943 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 3 |[-1615| 2,609 |-2,681 | 7,190
76 | 3 3 |-1127 | 1,269 [ -0,394 | 0,155 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 3 |[-1,615| 2,609 |-2,681 | 7,190
77 | 3 (3 |-1127 | 1,269 [ -0,394 | 0,155 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 4 |-1615| 2,609 |-1,681 | 2,827
78 | 3 (3 |-1127 | 1,269 [ -0,394 | 0,155 5 3 |-1,416 | 2,006 | -2,177 | 4,739 6 4 |-1615| 2,609 |-1,681 | 2,827
79 | 3 (3 |-1127 | 1,269 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1,615| 2,609 |-1,681 | 2,827
80 | 3 (3 |-1127 | 1,269 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
81 | 3 (3 |-1127 1,269 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
82 | 3 (3 |-1127 1,269 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
83 | 3 (3 |-1127 | 1,269 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
84 | 4 (3]-0127 | 0,016 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
85 | 4 |3]-0127 | 0,016 | -0,394 | 0,155 5 4 |-1,416 | 2,006 | -1,177 | 1,385 6 4 |-1615 | 2,609 |-1,681| 2,827
86 | 4 |3 ]-0127 | 0,016 | -0,394 | 0,155 5 4 |-1,416 | 2,006 | -1,177 | 1,385 6 4 |-1615 | 2,609 |-1,681| 2,827
87 | 4 (3 ]-0127 | 0,016 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
88 | 4 |3]-0127 | 0,016 | -0,394 | 0,155 5 4 |-1,416 | 2,006 | -1,177 | 1,385 6 4 |-1615 | 2,609 |-1,681| 2,827
89 | 4 (3]-0127 ( 0,016 [ -0,394 | 0,155 5 4 |-1,416 | 2,006 |-1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
90 | 4 [ 3 |-0,127 | 0,016 [ -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 6 4 |-1615| 2,609 |-1,681 | 2,827
91 | 4 | 3 |-0,127 | 0,016 | -0,394 | 0,155 6 4 |-0416 | 0,173 | -1,177 | 1,385 6 4 |-1615 | 2,609 |-1,681| 2,827
92 | 4 (3]-0127 ( 0,016 [ -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 7 4 |-0615| 0,379 |-1,681 | 2,827
93 | 4 |3]-0127 | 0,016 | -0,394 | 0,155 6 4 |-0416 | 0,173 | -1,177 | 1,385 7 4 |-0615 | 0,379 |[-1,681| 2,827
94 | 4|3 ]-0127 | 0,016 | -0,394 | 0,155 6 4 |-0416 | 0,173 | -1,177 | 1,385 7 4 |-0615 | 0,379 |[-1,681| 2,827
95 | 4 (3 ]-0127 | 0,016 [ -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 7 4 |-0615| 0,379 |-1,681 | 2,827
9% | 4 | 3]-0127 | 0,016 | -0,394 | 0,155 6 4 |-0416 | 0,173 | -1,177 | 1,385 7 4 |-0615 | 0,379 |[-1,681| 2,827
97 | 4 | 3 |-0,127 | 0,016 [ -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 7 4 |-0615| 0,379 |-1,681 | 2,827
98 | 4 (3]-0127 | 0,016 [ -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 7 4 |-0615| 0,379 |-1,681 | 2,827
9 | 4|3]-0127 | 0,016 | -0,394 | 0,155 6 4 |-0416 | 0,173 | -1,177 | 1,385 7 4 |-0615 | 0,379 |[-1,681| 2,827
100 ( 4 | 3 | -0,127 | 0,016 | -0,394 | 0,155 6 4 |-0416] 0,173 | -1,177 | 1,385 7 4 |-0615| 0,379 |-1,681 | 2,827
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101 | 4|3 ]-0127 | 0,016 | -0,394 [ 0,155 | 6 4 1-0416 0,173 | -1,177 | 1,385 7 4 1-0615 | 0,379 (-1,681| 2,827
102 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 4 1-0416 ( 0,173 | -1,177 | 1,385 7 4 1-0615( 0,379 [-1,681| 2,827
103 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 4 1-0416 0,173 | -1,177 | 1,385 7 4 |1-0615 | 0,379 (-1,681| 2,827
104 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 4 1-0416 0,173 | -1,177 | 1,385 7 4 |1-0615 | 0,379 (-1,681| 2,827
105| 4 | 3 |-0127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 7 4 1-0615( 0,379 [-1,681| 2,827
106 | 4 | 3 | -0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 7 4 1-0615 | 0,379 |-1,681| 2,827
107 | 4| 3|-0127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 7 4 1-0615( 0,379 [-1,681| 2,827
108 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0416 | 0,173 | -0,177 | 0,031 8 4 0,385 | 0,148 |-1,681| 2,827
109 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0416 | 0,173 | -0,177 | 0,031 8 4 0,385 | 0,148 |-1,681| 2,827
110 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0416 | 0,173 | -0,177 | 0,031 8 4 0,385 | 0,148 |-1,681| 2,827
111 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
112 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
113 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
114 ( 4 ] 3 | -0,127 | 0,016 | -0,394 | 0,155 | 6 5 |-0416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
115| 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
116 | 4 | 3 | -0,127 | 0,016 | -0,394 [ 0,155 | 6 5 [-0,416 | 0,173 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
117 ( 4] 3 | -0,127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
118 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 7 5 (0584 | 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
119 ( 4 |1 3 (-0,127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
120 ( 4 | 3 | -0,127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
121 | 4|3 ]-0127 | 0,016 | -0,394 [ 0,155 | 7 5 (0584 | 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
122 (4] 3 (-0127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
123 |1 4|3 ]-0127 | 0016 | -0,394 [ 0,155 | 7 5 (0584 | 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
1241 4 | 3 ]-0,127 | 0,016 | -0,394 [ 0,155 | 7 5 (0584 | 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |(-0,681| 0,464
125 4 ] 3 (-0,127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0341 | -0,177 | 0,031 8 5 0,385 | 0,148 |[-0,681 | 0,464
126 | 4 | 3 |-0,127 | 0,016 | -0,394 [ 0,155 | 7 5 (0584 | 0341 |-0,177 | 0,031 8 5 0,385 | 0,148 (-0,681| 0,464
127 ( 4] 3 (-0127 | 0,016 | -0,394 | 0,155 | 7 5 10584 ( 0,341 | -0,177 | 0,031 9 6 1,385 | 1,917 | 0,319 | 0,101
128 ( 4 | 3 |-0,127 | 0,016 | -0,394 | 0,155 | 7 6 | 0584 (0341 | 0,823 [ 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
129 | 4 | 3]-0127 | 0,016 | -0,394 [ 0,155 | 7 6 |[0584 | 0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
130 ( 4 | 3 |-0,127 | 0,016 | -0,394 | 0,155 | 7 6 | 0584 0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
131 | 4|3 ]-0127 | 0016 | -0,394 [ 0,155 | 7 6 |[0584 | 0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
1321 5]3] 0873 | 0763 | -0,394 [ 0,155 | 7 6 |[0584 | 0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
133(5]3 (0873 ] 0,763 | -0,394 | 0,155 | 7 6 | 0584 (0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
1341 51]3] 0873 | 0763 | -0,394 [ 0,155 | 7 6 |[0584 | 0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
135 (5]3(0873 ] 0,763 | -0,394 | 0,155 | 7 6 | 0584 (0341 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
136 (5 ]3| 0873 ] 0,763 | -0,394 | 0,155 | 8 6 | 1584 ( 2,508 | 0,823 [ 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
1371 51]3] 0873 | 0763 | -0,394 [ 0,155 | 8 6 | 1,584 | 2,508 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
138 (5] 40873 | 0,763 | 0,606 | 0,367 8 6 | 1584 ( 2,508 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
13915140873 | 0763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
140 |1 51| 4] 0873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
141 (5] 4 (0873 | 0,763 | 0,606 | 0,367 8 6 | 1584 ( 2,508 | 0,823 | 0,677 9 6 1,385 | 1,917 | 0,319 | 0,101
142 15|41 0873 | 0763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 9 7 1,385 | 1,917 | 1,319 | 1,739
143 (5] 4 (0873 | 0,763 | 0,606 | 0,367 8 6 | 1584 ( 2,508 | 0,823 | 0,677 9 7 1,385 | 1,917 | 1,319 | 1,739
144 (5] 4 (0873 | 0,763 | 0,606 | 0,367 8 6 | 1584 ( 2,508 | 0,823 | 0,677 9 7 1,385 | 1,917 | 1,319 | 1,739
14515 |4 0873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
146 ( 5|1 4 0873 | 0,763 | 0,606 | 0,367 8 6 | 1584 2,508 | 0,823 [ 0,677 | 10 7 2,385 | 5,686 | 1,319 | 1,739
14715 1|4 0873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
148 | 5|4 0873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
14915140873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
150 | 5|4 0873 | 0,763 | 0,606 | 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
1511 5]4] 0873 | 0763 | 0,606 [ 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
152151410873 | 0763 | 0,606 [ 0,367 8 6 | 1,584 | 2,508 | 0,823 | 0,677 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
153 | 51| 40873 | 0763 | 0,606 | 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
154151410873 | 0,763 | 0,606 [ 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
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155 | 51|41 0873 | 0,763 | 0,606 | 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
156 | 5|4 0873 | 0,763 | 0,606 [ 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
157 | 5|4 0873 | 0,763 | 0,606 | 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
158 | 5|4 0873 | 0,763 | 0,606 | 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
1591 51]4] 0873 | 0763 | 0,606 | 0,367 8 7 | 1584 | 2508 | 1,823 | 3,323 | 10 7 2,385 | 5,686 [ 1,319 | 1,739
160 | 5| 4| 0873 | 0,763 | 0,606 | 0,367 8 7 |1584 | 2508 | 1,823 | 3,323 | 10 8 2,385 | 5,686 | 2,319 | 5376
161|5| 40873 | 0763 | 0,606 [ 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 10 8 2,385 | 5,686 | 2,319 | 5376
162 |15 1| 40873 | 0763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
163 | 5| 4| 0873 | 0,763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
164 |1 51| 40873 | 0763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
65| 5| 4| 0873 | 0,763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
166 | 5 | 4 | 0873 | 0,763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
167 |5 | 40873 | 0763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
168 (5] 4 (0873 | 0,763 | 0,606 | 0,367 9 7 2584 (6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
169 | 51| 40873 | 0763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
170 | 5| 4] 0873 | 0,763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
171 (5] 4 (0873 | 0,763 | 0,606 | 0,367 9 7 |2584 (6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
1721 51|14 0873 | 0,763 | 0,606 | 0,367 9 7 |2584 | 6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
173 (5] 4 (0873 | 0,763 | 0,606 | 0,367 9 7 2584 (6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
174 (5] 4 (0873 | 0,763 | 0,606 | 0,367 9 7 2584 (6676 | 1,823 | 3,323 | 11 8 3,385 | 11,456 | 2,319 | 5,376
1751 51|41 0873 | 0,763 | 0,606 | 0,367 9 8 |[2584 | 6676 | 2,823 | 7,969 | 11 8 3,385 | 11,456 | 2,319 | 5,376
176 (515 0873 | 0,763 | 1,606 | 2,580 | 9 8 | 2584 ( 6676 | 2,823 [ 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
17716 | 5| 1,873 | 3509 | 1,606 [ 2,580 | 9 8 | 2584 | 6676 | 2,823 | 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
178 | 6 | 5| 1,873 | 3509 | 1,606 [ 2,580 | 9 8 | 2584 | 6676 | 2,823 | 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
179 (6 | 5| 1,873 | 3,509 | 1,606 | 2,580 | 9 8 | 2584 6676 | 2,823 [ 7,969 | 11 9 3,385 [ 11,456 | 3,319 | 11,013
180 | 6 | 5| 1,873 | 3509 | 1,606 [ 2,580 | 9 8 | 2584 | 6676 | 2,823 | 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
181 (6|5 1873 | 3509 | 1,606 | 2,580 | 9 8 | 2584 ( 6676 | 2,823 [ 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
182 (6|5 1873 | 3509 | 1,606 | 2,580 | 9 8 | 2584 6676 | 2,823 [ 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
183 |6 | 5| 1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 2,823 [ 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
184 (6 |5 (1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 [ 7,969 | 11 9 3,385 | 11,456 | 3,319 | 11,013
185 |6 | 5| 1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 [ 7,969 | 12 9 4,385 | 19,225 | 3,319 | 11,013
186 | 6 | 5| 1,873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 2,823 [ 7,969 | 12 9 4,385 | 19,225 | 3,319 | 11,013
1876 |5 (1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 [ 7,969 | 12 9 4,385 | 19,225 | 3,319 | 11,013
188 | 6 | 5| 1,873 | 3509 | 1,606 | 2580 | 10 [ 8 | 3,584 (12,843 | 2,823 | 7,969 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
189 (6 |5 (1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 | 7,969 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
190 (6 |5 (1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 | 7,969 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
19116 |5 1873 | 3509 | 1,606 | 2580 | 10 [ 8 | 3,584 (12,843 | 2,823 | 7,969 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
192 (6|5 (1873 | 3509 | 1,606 | 2580 | 10 | 8 | 3,584 (12,843 | 2,823 | 7,969 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
19316 | 5| 1873 | 3509 | 1,606 | 2580 | 10 [ 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
19416 |5 1873 | 3509 | 1,606 | 2580 | 10 [ 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
195 (6 |5 (1873 | 3509 | 1,606 [ 2580 | 10 | 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
196 | 6 | 5| 1,873 | 3,509 | 1,606 | 2,580 | 10 [ 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
197 (6 |5 1873 | 3509 | 1,606 | 2580 | 10 | 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
198 (6 |5 1873 | 3509 | 1,606 | 2580 | 10 | 9 | 3,584 (12,843 | 3,823 | 14,615 | 12 | 10 | 4,385 | 19,225 | 4,319 | 18,650
199 | 7|6 | 2873 | 8256 | 2,606 | 6,792 | 10 [ 9 | 3,584 (12,843 | 3,823 | 14,615 [ 13 | 11 | 5,385 | 28,994 | 5319 | 28,287
200 7| 6] 2873 | 825 | 2606 | 6792 | 10 | 9 | 3,584 | 12,843 | 3,823 | 14,615 | 13 | 11 | 5,385 | 28,994 | 5,319 | 28,287
201 | 7| 6| 2873 | 8256 | 2606 | 6,792 [ 10 | 9 | 3,584 | 12,843 | 3,823 | 14,615 | 13 | 11 | 5385 | 28,994 | 5319 | 28,287
202 | 7|6 | 2873 | 8256 | 2606 | 6,792 [ 10 | 9 | 3,584 | 12,843 | 3,823 | 14,615 | 13 | 11 | 5385 | 28,994 | 5319 | 28,287
203 | 7| 6| 2873 | 825 [ 2606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 13 [ 11 | 5385 | 28,994 | 5319 | 28,287
204 | 7| 6| 2873 | 8256 | 2606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 13 | 11 | 5385 | 28,994 | 5319 | 28,287
2057 | 6| 2873 | 825 [ 2606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 13 | 11 | 5385 | 28,994 | 5319 | 28,287
206 | 7| 6| 2873 | 8256 | 2,606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 13 [ 11 | 5385 | 28,994 | 5319 | 28,287
207 | 7|6 | 2873 | 8256 | 2606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 13 | 11 | 5385 | 28,994 | 5319 | 28,287
208 | 7| 6| 2873 | 825 [ 2606 | 6,792 [ 11 | 9 | 4,584 | 21,010 | 3,823 | 14,615 | 14 | 12 | 6,385 | 40,763 | 6,319 | 39,925

294



209 ( 7 [ 6 | 2873 | 8,256 | 2,606 | 6,792 | 11 9 | 4584 | 21,010 | 3,823 | 14,615 | 14 12 | 6,385 | 40,763 | 6,319 | 39,925
210 | 7 | 6 | 2873 | 8256 | 2,606 | 6,792 | 11 | 10 | 4,584 | 21,010 | 4,823 | 23,261 | 14 12 | 6,385 | 40,763 | 6,319 | 39,925
211 ( 7 | 7 | 2,873 | 8,256 | 3,606 | 13,005 | 11 | 10 | 4,584 (21,010 | 4,823 | 23,261 | 14 12 | 6,385 | 40,763 | 6,319 | 39,925
212 ( 8 | 7 | 3,873 | 15,002 | 3,606 | 13,005 | 11 | 10 | 4,584 (21,010 | 4,823 | 23,261 | 14 12 | 6,385 | 40,763 | 6,319 | 39,925
2131 8 | 7| 3,873 | 15002 | 3,606 | 13,005 | 11 | 10 | 4,584 | 21,010 | 4,823 | 23,261 | 14 12 | 6,385 | 40,763 | 6,319 | 39,925
214 ( 8 | 7 | 3,873 | 15,002 | 3,606 | 13,005 | 11 | 10 | 4,584 (21,010 | 4,823 | 23,261 | 15 13 | 7,385 | 54,533 | 7,319 | 53,562
2151 8 | 7 | 3,873 | 15,002 | 3,606 | 13,005 | 11 | 10 | 4,584 | 21,010 | 4,823 | 23,261 | 15 13 | 7,385 | 54,533 | 7,319 | 53,562
216 | 8 | 7 | 3,873 | 15,002 | 3,606 | 13,005 | 12 | 10 | 5584 | 31,178 | 4,823 | 23,261 | 15 13 | 7,385 | 54,533 | 7,319 | 53,562
217 | 8 | 7 | 3,873 | 15,002 | 3,606 | 13,005 | 12 | 10 | 5,584 (31,178 | 4,823 | 23,261 | 15 13 | 7,385 | 54,533 | 7,319 | 53,562
218 | 9 | 7 | 4873 | 23,749 | 3,606 | 13,005 | 12 | 11 | 5584 | 31,178 | 5,823 | 33,907 | 15 13 | 7,385 | 54,533 | 7,319 | 53,562
219 [ 9 | 8 | 4,873 | 23,749 | 4,606 | 21,217 | 12 | 11 | 5,584 (31,178 | 5,823 | 33,907 [ 15 13 | 7,385 | 54,533 | 7,319 | 53,562
220 [ 9 | 8 | 4,873 | 23,749 | 4,606 | 21,217 | 12 | 11 | 5,584 (31,178 | 5,823 | 33,907 [ 15 14 | 7,385 | 54,533 | 8,319 | 69,199
22119 | 8| 4873 | 23,749 | 4606 (21,217 | 12 | 11 | 5584 | 31,178 | 5,823 | 33,907 | 15 14 | 7,385 | 54,533 | 8,319 | 69,199
222 8 4,606 | 21,217 11 5,823 | 33,907 14 8,319 | 69,199
223 8 4,606 | 21,217 12 6,823 | 46,553 14 8,319 | 69,199
224 9 5,606 | 31,429 12 6,823 | 46,553 14 8,319 | 69,199
225 9 5,606 | 31,429 12 6,823 | 46,553 15 9,319 | 86,836
226 9 5,606 | 31,429 12 6,823 | 46,553 15 9,319 | 86,836
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Jonarok L1

296

Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEpUMEHTY 3a MOTHUBAIIIMHUM KPUTEPIEM Ha IMiJICYMKOBOMY €Tarll

($hopMyBaIbHOTO EKCIIEPUMEHTY

(yrr

(xi-

e | XLV L | Y g e | NN | e | WY | ey
3/m 3/
El K| EC | Ef | KO | KU EM | KI | EF | EMC | KT | KU
1 | 1 | 1 | -84e6 | 71674 | -6522 | 42538 | 114 | 10 | 7 | 0534 | 0285 | -0522 | 0273
2 |1 | 1 | -8ae6 | 71674 | -6522 | 42538 | 115 | 10 | 7 | 0534 | 0285 | -0522 | 0273
3 | 1 | 1 | -8ae6 | 71674 | 6522 | 42538 | 116 | 10 | 7 | 0534 | 0285 | -0522 | 0273
4 |1 | 1 [ -8ae6 | 71674 | 6522 | 42538 | 117 | 10 | 7 | 0534 | 0285 | -0522 | 0273
5 | 1 | 1 | -8a66 | 71674 | 6522 | 42538 | 118 | 10 | 7 | 0534 | 0285 | -0522 | 0273
6 | 2 | 1 | -7466 | 55742 | -6522 | 42538 | 119 | 10 | 7 [0534 | 0285 | -0522 | 0273
7 | 2 | 1 | -raee | 55742 | -6522 | 42588 | 120 | 10 | 7 | 0534 | 0285 | -0522 | 0273
8 | 2 | 1 | 7466 | 55742 | -6522 | 42538 | 121 | 10 | 7 | 0534 | 0285 | -0522 | 0273
o [ 2 | 1 | -7ae6 | 55742 | 6522 | 425838 | 122 | 10 | 7 [o0534 | 0285 | -0522 | 0273
10 | 2 | 2 |-7466 | 55742 | 5522 | 3049 | 123 | 10 | 7 | 0534 | 0285 | 0522 | 0273
11 | 2 | 2 |-7466 | 55742 | 5522 | 30494 | 124 | 10 | 7 | 0534 | 0285 | -0522 | 0273
12 | 2 | 2 |-7466 | 55742 | 5522 | 3049 | 125 | 10 | 7 | 0534 | 0285 | -0522 | 0273
13| 2 | 2 |-7466 | 55742 | 5522 | 3049 | 126 | 10 | 7 | 0534 | 0285 | 0522 | 0273
14 | 2 | 2 |-7466 | 55742 | 5522 | 30494 | 127 | 10 | 7 | 0534 | 0285 | 0522 | 0273
15 | 2 | 2 | 7466 | 55742 | 5522 | 30494 | 128 | 10 | 8 | 0534 | 0285 | 0478 | 0228
16 | 2 | 2 |-7466 | 55742 | 5522 | 30494 | 129 | 10 | 8 | 0534 | 0285 | 0478 | 0228
17 | 3 | 2 | -6466 | 41,810 | 5522 | 30494 | 130 | 11 | 8 | 1534 | 2353 | 0478 | 0228
18 | 3 | 2 | -6466 | 41810 | 5522 | 3049 | 131 | 11 | 8 | 1534 | 2353 | 0478 | 0228
19 | 3 | 2 | -6466 | 41810 | 5522 | 30494 | 132 | 11 | 8 | 1534 | 2353 | 0478 | 0228
20 | 3 | 2 | -6466 | 41,810 | 5522 | 30494 | 133 | 11 | 8 | 1534 | 2353 | 0478 | 0228
21 | 3 | 2 | -6466 | 41810 | 5522 | 3049 | 134 | 11 | 8 | 1534 | 2353 | 0478 | 0228
22 | 3 | 2 | -6466 | 41,810 | 5522 | 30494 | 135 | 11 | 8 | 1534 | 2,353 | 0478 | 0228
23 | 3 | 2 | 6466 | 41810 | 5522 | 3049 | 136 | 11 | 8 | 1534 | 2353 | 0478 | 0228
24 | 3 | 2 | 6466 | 41810 | 5522 | 30494 | 137 | 11 | 8 | 1534 | 2353 | 0478 | 0228
25 | 3 | 2 | -6466 | 41,810 | 5522 | 30494 | 138 | 11 | 8 | 1534 | 2353 | 0478 | 0228
26 | 3 | 2 | -6466 | 41,810 | 5522 | 30494 | 139 | 11 | 8 | 1534 | 2353 | 0478 | 0228
27 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 140 | 11 | 8 | 1534 | 2353 | 0478 | 0228
28 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 141 | 11 | 8 | 1534 | 2353 | 0478 | 0228
20 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 142 | 11 | 8 | 1534 | 2353 | 0478 | 0228
30 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 143 | 11 | 8 | 1534 | 2353 | 0478 | 0228
31 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 144 | 11 | 8 | 1534 | 2353 | 0478 | 0228
32 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 145 | 11 | 8 | 1534 | 2353 | 0478 | 0228
33 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 146 | 11 | o | 1534 | 2353 | 1478 | 2184
34 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 147 | 11 | o | 1534 | 2353 | 1478 | 2184
% | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 148 | 11 | 9 | 1534 | 2353 | 1478 | 2184
% | 4 | 3 | 5466 | 29878 | -4522 | 20450 | 149 | 12 | 9 | 2534 | 6421 | 1478 | 2184
37 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 150 | 12 | o | 2534 | 6421 | 1478 | 2184
38 | 4 | 3 | 5466 | 20878 | -4522 | 20450 | 151 | 12 | o | 2534 | 6421 | 1478 | 2184
39 | 5 | 3 | -4466 | 10046 | -4522 | 20450 | 152 | 12 | o | 2534 | 6421 | 1478 | 2184
40 | 5 | 3 | -a466 [ 10046 | -4522 | 20450 | 153 | 12 | o | 2534 | 6421 | 1478 | 2184
41 | 5 | 3 | -a466 | 10046 | -4522 | 20450 | 154 | 12 | 9 | 2534 | 6421 | 1478 | 2184
42 | 5 | 3 | -a466 | 10046 | -4522 | 20450 | 155 | 12 | o | 2534 | 6421 | 1478 | 2184
43 | 5 | 3 | -4466 | 10046 | -4522 | 20450 | 156 | 12 | o | 2534 | 6421 | 1478 | 2184




44 5 3 -4,466 | 19,946 -4,522 20,450 | 157 | 12 9 | 2534 | 6421 1,478 2,184
45 5 3 -4,466 | 19,946 -4,522 20,450 | 158 | 12 9 | 2534 | 6421 1,478 2,184
46 5 4 | -4,466 | 19,946 -3,522 12,405 | 159 | 12 9 | 2534 | 6421 1,478 2,184
47 5 4 | -4,466 | 19,946 -3,522 12,405 | 160 | 12 | 10 | 2,534 | 6,421 2,478 6,140
48 6 4 | -3,466 | 12,014 -3,522 12,405 | 161 | 12 | 10 | 2,534 | 6421 2,478 6,140
49 6 4 | -3,466 | 12,014 -3,522 12,405 | 162 | 12 | 10 | 2,534 | 6,421 2,478 6,140
50 6 4 | -3,466 | 12,014 -3,522 12,405 | 163 | 12 | 10 | 2,534 | 6,421 2,478 6,140
51 6 4 | -3,466 | 12,014 -3,522 12,405 | 164 | 12 | 10 | 2,534 | 6,421 2,478 6,140
52 6 4 | -3,466 | 12,014 -3,522 12,405 | 165 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
53 6 4 | -3,466 | 12,014 -3,522 12,405 | 166 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
54 6 4 | -3,466 | 12,014 -3,522 12,405 | 167 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
55 6 4 | -3,466 | 12,014 -3,522 12,405 | 168 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
56 6 4 | -3,466 | 12,014 -3,522 12,405 | 169 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
57 6 4 | -3,466 | 12,014 -3,522 12,405 | 170 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
58 6 4 | -3,466 | 12,014 -3,522 12,405 | 171 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
59 7 4 | -2,466 | 6,081 -3,522 12,405 | 172 | 13 | 10 | 3,534 | 12,489 | 2,478 6,140
60 7 4 | -2,466 | 6,081 -3,522 12,405 | 173 | 13 | 11 | 3,534 | 12,489 | 3,478 12,096
61 7 4 | -2,466 | 6,081 -3,522 12,405 | 174 | 13 | 11 | 3,534 | 12,489 | 3,478 12,096
62 7 4 | -2,466 | 6,081 -3,522 12,405 | 175 | 13 | 11 | 3,534 | 12,489 | 3,478 12,096
63 7 4 | -2,466 | 6,081 -3,522 12,405 | 176 | 13 | 11 | 3,534 | 12,489 | 3,478 12,096
64 7 4 | -2,466 | 6,081 -3,522 12,405 | 177 | 14 | 11 | 4,534 | 20,557 | 3,478 12,096
65 7 4 | -2,466 | 6,081 -3,522 12,405 | 178 | 14 | 11 | 4,534 | 20,557 | 3,478 12,096
66 7 4 | -2,466 | 6,081 -3,522 12,405 | 179 | 14 | 11 | 4,534 | 20,557 | 3,478 12,096
67 7 4 | -2,466 | 6,081 -3,522 12,405 | 180 | 14 | 11 | 4,534 | 20,557 | 3,478 12,096
68 7 5 -2,466 | 6,081 -2,522 6,361 | 181 | 14 | 11 | 4,534 | 20,557 | 3,478 12,096
69 7 5 -2,466 | 6,081 -2,522 6,361 | 182 | 14 | 12 | 4,534 | 20,557 | 4,478 20,051
70 7 5 -2,466 | 6,081 -2,522 6,361 | 183 | 14 | 12 | 4,534 | 20,557 | 4,478 20,051
71 7 5 -2,466 | 6,081 -2,522 6,361 | 184 | 14 | 12 | 4,534 | 20,557 | 4,478 20,051
72 7 5 -2,466 | 6,081 -2,522 6,361 | 185 | 14 | 12 | 4,534 | 20,557 | 4,478 20,051
73 7 5 -2,466 | 6,081 -2,522 6,361 | 186 | 14 | 12 | 4,534 | 20,557 | 4,478 20,051
74 7 5 -2,466 | 6,081 -2,522 6,361 | 187 | 15 | 12 | 5534 | 30,624 | 4,478 20,051
75 8 5 -1,466 | 2,149 -2,522 6,361 | 188 | 15 | 12 | 5534 | 30,624 | 4,478 20,051
76 8 5 -1,466 | 2,149 -2,522 6,361 | 189 | 15 | 12 | 5534 | 30,624 | 4,478 20,051
77 8 5 -1,466 | 2,149 -2,522 6,361 | 190 | 15 | 13 | 5,534 | 30,624 | 5,478 30,007
78 8 5 -1,466 | 2,149 -2,522 6,361 | 191 | 15 | 13 | 5,534 | 30,624 | 5,478 30,007
79 8 5 -1,466 | 2,149 -2,522 6,361 | 192 | 15 | 13 | 5,534 | 30,624 | 5,478 30,007
80 8 5 -1,466 | 2,149 -2,522 6,361 | 193 | 15 | 13 | 5534 | 30,624 | 5,478 30,007
81 8 5 -1,466 | 2,149 -2,522 6,361 | 194 | 15 | 13 | 5,534 | 30,624 | 5,478 30,007
82 8 5 -1,466 | 2,149 -2,522 6,361 | 195 | 15 | 13 | 5,534 | 30,624 | 5,478 30,007
83 8 5 -1,466 | 2,149 -2,522 6,361 | 196 | 15 | 14 | 5534 | 30,624 | 6,478 41,963
84 8 5 -1,466 | 2,149 -2,522 6,361 | 197 | 15 | 14 | 5534 | 30,624 | 6,478 41,963
85 8 5 -1,466 | 2,149 -2,522 6,361 | 198 | 15 | 14 | 5534 | 30,624 | 6,478 41,963
86 8 6 -1,466 | 2,149 -1,522 2317 | 199 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
87 8 6 -1,466 | 2,149 -1,522 2317 | 200 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
88 8 6 -1,466 | 2,149 -1,522 2317 | 201 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
89 8 6 -1,466 | 2,149 -1,522 2317 | 202 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
90 8 6 -1,466 | 2,149 -1,522 2317 | 203 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
91 8 6 -1,466 | 2,149 -1,522 2317 | 204 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
92 9 6 -0,466 | 0,217 -1,522 2317 | 205 | 16 | 14 | 6,534 | 42,692 | 6,478 41,963
93 9 6 -0,466 | 0,217 -1,522 2,317 | 206 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
94 9 6 -0,466 | 0,217 -1,522 2,317 | 207 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
95 9 6 -0,466 | 0,217 -1,522 2,317 | 208 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
96 9 6 -0,466 | 0,217 -1,522 2,317 | 209 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
97 9 6 -0,466 | 0,217 -1,522 2,317 | 210 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
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98 9 6 | -0,466 | 0,217 -1,522 2,317 | 211 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
99 9 6 | -0,466 | 0,217 -1,622 2,317 | 212 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
100 | 9 6 | -0,466 | 0,217 -1,622 2,317 | 213 | 17 | 15 | 7,534 | 56,760 | 7,478 55,919
1010 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 214 | 18 | 15 | 8,534 | 72,828 | 7,478 55,919
102 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 215 | 18 | 16 | 8,534 | 72,828 | 8,478 71,874
103 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 216 | 18 | 16 | 8,534 | 72,828 | 8,478 71,874
104 | 9 6 | -0,466 | 0,217 -1,5622 2,317 | 217 | 18 | 16 | 8,534 | 72,828 | 8,478 71,874
105 | 9 6 | -0,466 | 0,217 -1,622 2,317 | 218 | 18 | 16 | 8,534 | 72,828 | 8,478 71,874
106 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 219 | 18 | 17 | 8,534 | 72,828 | 9,478 89,830
107 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 220 | 18 | 17 | 8,534 | 72,828 | 9,478 89,830
108 | 9 6 | -0,466 | 0,217 -1,522 2,317 | 221 | 18 | 17 | 8,534 | 72,828 | 9,478 89,830
109 | 9 7 | -0,466 | 0,217 -0,522 0,273 | 222 17 9,478 89,830
110 | 9 7 | -0,466 | 0,217 -0,522 0,273 | 223 17 9,478 89,830
111 9 7 | -0,466 | 0,217 -0,522 0,273 | 224 18 10,478 | 109,786
1121 9 7 | -0,466 | 0,217 -0,522 0,273 | 225 18 10,478 | 109,786
113 | 10 7 0,534 | 0,285 -0,522 0,273 | 226 18 10,478 | 109,786
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a 3HAHHEBUM KPUTEPIEM HA ITIJICYMKOBOMY €TalTi

($hopMyBaIbHOTO EKCIIEPUMEHTY

I‘;’e 3arainbHi (IHTEJIEKTYallbHi) BMiHHS ExcriepuMeHTalIbHI BMiHHS MeTtoanyHi BMiHHS
3/

il ovi | oxex [0 | vy [P x [ v | oxex [ @e0f | vy [ een® [ x| v | oxex | ae® | vy | i)

El' | K[ El El KT KT El' | K[ Er Er KT KT EI | K[ El Er KT KT
1 1 1 -4,122 | 16,992 | -3,159 | 9,981 1 1 | -5,005 | 25,045 | -3,792 | 14,380 | 1 1 | -6,299 | 39,673 | -4,482 | 20,091
2 1 1 | -4122 | 16,992 | -3,159 | 9,981 | 1 | 1 | -5005 [ 25,045 | -3,792 | 14,380 [ 1 | 1 [ -6,299 | 39,673 | -4,482 | 20,091
3 1 1 -4,122 | 16,992 | -3,159 | 9,981 1 1 | -5,005 | 25,045 | -3,792 | 14,380 | 1 1 | -6,299 | 39,673 | -4,482 | 20,091
4 1 1 | -4122 16,992 | -3,159 | 9,981 | 1 | 1 | -5005 [ 25,045 | -3,792 | 14,380 [ 1 | 1 | -6,299 | 39,673 | -4,482 | 20,091
5 1 1 | -4122 | 16,992 | -3,159 | 9,981 | 1 | 1 | -5005 [ 25,045 | -3,792 | 14,380 [ 1 | 1 | -6,299 | 39,673 | -4,482 | 20,091
6 1 1 |-4122 (16,992 | -3,159 | 9,981 | 1 | 1 | -5,005 [ 25,045 | -3,792 | 14,380 [ 2 | 1 [ -5,299 | 28,076 | -4,482 | 20,091
7 1 1 | -4122 16,992 | -3,159 | 9,981 | 1 | 1 | -5005 [ 25,045 | -3,792 | 14,380 [ 2 | 1 [ -5299 | 28,076 | -4,482 | 20,091
8 1 1 |-4122 ( 16,992 | -3,159 | 9,981 | 1 | 1 | -5,005 [ 25,045 | -3,792 | 14,380 [ 2 | 1 [ -5,299 | 28,076 | -4,482 | 20,091
9 1 1 |-4122 ( 16,992 | -3,159 | 9,981 | 1 | 1 | -5,005 [ 25,045 | -3,792 | 14,380 [ 2 | 1 [ -5,299 | 28,076 | -4,482 | 20,091
10 | 1 1 | -4122 | 16,992 | -3,159 | 9,981 | 2 | 1 | -4,005 | 16,036 | -3,792 | 14,380 [ 2 | 1 | -5,299 | 28,076 | -4,482 | 20,091
1111 1 |-4122 | 16,992 | -3,159 | 9,981 | 2 | 1 | -4,005 | 16,036 | -3,792 | 14,380 [ 2 | 1 [ -5,299 | 28,076 | -4,482 | 20,091
12 | 2 1 |-3122 9,748 | -3,159 | 9,981 | 2 | 2 | -4,005 | 16,036 | -2,792 | 7,795 [ 2 | 1 | -5,299 | 28,076 | -4,482 | 20,091
13|12 1 |-3122 9,748 | -3,159 | 9,981 | 2 | 2 | -4,005 | 16,036 | -2,792 | 7,795 [ 2 | 1 [ -5,299 | 28,076 | -4,482 | 20,091
141 2 1 -3,122 | 9,748 | -3,159 | 9,981 2 2 | -4,005 | 16,036 | -2,792 | 7,795 2 1 | -5,299 | 28,076 | -4,482 | 20,091
15| 2 1 |-3122 9,748 | -3,159 | 9,981 | 2 | 2 | -4,005 | 16,036 | -2,792 | 7,795 | 3 | 1 | -4,299 | 18,478 | -4,482 | 20,091
16 | 2 1 -3,122 | 9,748 | -3,159 | 9,981 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 1 | -4,299 | 18,478 | -4,482 | 20,091
17 ] 2 1 -3,122 | 9,748 | -3,159 | 9,981 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
18 | 2 1 -3,122 | 9,748 | -3,159 | 9,981 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
1912 2 -3,122 | 9,748 | -2,159 | 4,663 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
20 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
21 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 2 2 | -4,005 | 16,036 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
2212 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [-3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
23 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [ -3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
24 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [-3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
25| 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [-3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
26 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [ -3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
27 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [-3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
28 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 | -3,005 | 9,027 | -2,792 | 7,795 3 2 | -4,299 | 18,478 | -3,482 | 12,126
29 | 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 | -3,005 | 9,027 | -2,792 | 7,795 4 2 | -3,299 | 10,881 | -3,482 | 12,126
30| 2 2 |-3122 | 9,748 [ -2,159 | 4663 [ 3 | 2 |-3,005 | 9,027 |-2,792 | 7,795 | 4 | 2 | -3,299 | 10,881 | -3,482 | 12,126
31| 2 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 | -3,005 | 9,027 |-2,792 | 7,795 4 2 | -3,299 | 10,881 | -3,482 | 12,126
3212 2 -3,122 | 9,748 | -2,159 | 4,663 3 2 [-3,005 | 9,027 | -2,792 | 7,795 4 2 | -3,299 | 10,881 | -3,482 | 12,126
332 2 |-3122 | 9,748 [ -2,159 | 4663 [ 3 | 2 |-3,005 | 9,027 |-2,792 | 7,795 | 4 | 2 | -3,299 | 10,881 | -3,482 | 12,126
34 |3 2 -2,122 | 4,504 | -2,159 | 4,663 3 2 | -3,005 | 9,027 |-2,792 | 7,795 4 2 | -3,299 | 10,881 | -3,482 | 12,126
3% |3 2 | -2122 | 4504 |(-2,159 | 4663 [ 3 | 2 |-3,005 | 9,027 |-2,792 | 7,795 | 4 | 2 | -3,299 | 10,881 | -3,482 | 12,126
36 | 3 2 -2,122 | 4,504 | -2,159 | 4,663 3 3 |-3,005 | 9,027 | -1,792 | 3,211 4 3 | -3,299 | 10,881 | -2,482 | 6,162
37 | 3 2 -2,122 | 4,504 | -2,159 | 4,663 3 3 |-3,005 | 9,027 | -1,792 | 3,211 4 3 | -3,299 | 10,881 | -2,482 | 6,162
38 |3 2 |-2122 | 4504 |-2,159 | 4663 | 3 | 3 |-3,005| 9,027 | -1,792 | 3,211 | 4 | 3 | -3,299 | 10,881 | -2,482 | 6,162
39 | 3 2 -2,122 | 4,504 | -2,159 | 4,663 3 3 |-3,005 | 9,027 | -1,792 | 3,211 4 3 | -3,299 | 10,881 | -2,482 | 6,162
4 | 3 2 |-2122 | 4504 |-2,159 | 4663 | 4 | 3 |-2,005| 4,018 |-1,792 | 3,211 | 4 | 3 | -3,299 | 10,881 | -2,482 | 6,162
41 | 3 2 |-2122 | 4504 |-2,159 | 4663 | 4 | 3 |-2,005| 4,018 |-1,792 | 3,211 | 4 | 3 | -3,299 | 10,881 | -2,482 | 6,162
42 | 3 2 -2,122 | 4,504 | -2,159 | 4,663 4 3 |-2,005| 4,018 |-1,792 | 3,211 4 3 | -3,299 | 10,881 | -2,482 | 6,162
43 | 3 2 |-2122 | 4504 |-2,159 | 4663 | 4 | 3 |-2,005| 4,018 |-1,792 | 3,211 | 4 | 3 | -3,299 | 10,881 | -2,482 | 6,162
44 | 3 2 -2,122 | 4,504 | -2,159 | 4,663 4 3 |-2,005| 4,018 |-1,792 | 3,211 4 3 | -3,299 | 10,881 | -2,482 | 6,162




45 | 3 2 | -2122 | 4504 | -2,159 | 4,663 | 4 3 [-2,005| 4018 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
46 | 3 2 | -2122 | 4504 (-2,159 | 4,663 [ 4 3 |-2,005| 4018 [-1,792 | 3,211 | 5 3 | -2,299 | 5284 [ -2,482 | 6,162
47 | 3 2 | -2122 | 4504 | -2,159 | 4,663 | 4 3 [-2,005| 4018 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
48 | 3 2 | -2122 | 4504 | -2,159 | 4,663 | 4 3 [-2,005| 4018 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
49 [ 3 2 | -2122 | 4504 [-2,159 | 4,663 [ 4 3 |-2,005| 4018 |-1,792 | 3,211 | 5 3 | -2299 | 5284 [ -2,482 | 6,162
50 | 3 2 | -2122 | 4504 | -2,159 | 4,663 | 4 3 [-2,005| 4018 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
51 3 2 | -2122 | 4504 (-2,159 | 4,663 [ 4 3 |-2,005 | 4018 |-1,792 | 3,211 | 5 3 | -2299 | 5284 [ -2,482 | 6,162
52 | 3 2 | -2122 | 4504 [-2,159 | 4,663 [ 4 3 |-2,005| 4018 [-1,792 | 3,211 | 5 3 | -2299 | 5284 [ -2,482 | 6,162
53 | 3 2 | -2122 | 4504 | -2,159 | 4663 | 5 3 [-1,005 | 1,009 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
54 3 3 |-2122 | 4504 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 5 3 | -2299 | 5284 [ -2,482 | 6,162
55 | 3 3 | -2122 | 4504 |-1,159 | 1,344 | 5 3 [-1,005| 1,009 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
56 | 3 3 | -2122 | 4504 |-1,159 | 1,344 | 5 3 [-1,005| 1,009 | -1,792 | 3,211 | 5 3 | -2,299 | 5284 | -2,482 | 6,162
57 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 5 3 | -2299 | 5284 [ -2,482 | 6,162
58 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 5 3 | -2,299 | 5284 [ -2,482 | 6,162
59 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 5 4 |-2299 | 5284 [ -1,482 | 2,197
60 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 5 4 |-2299 | 5284 [ -1,482 | 2,197
61 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 | 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 5 4 |-2,299 | 5284 [ -1,482 | 2,197
62 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 5 4 |-2299 | 5284 [ -1,482 | 2,197
63 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
64 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 6 4 |-1,299 | 1,686 | -1,482 | 2,197
65 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
66 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 | 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
67 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
68 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
69 | 4 3 | -1,122 | 1,259 (-1,159 | 1,344 [ 5 3 |-1,005| 1,009 |-1,792 | 3,211 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
70 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 [ 5 | 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 6 4 | -1,299 | 1,686 | -1,482 | 2,197
71| 4 3 | -1122 | 1,259 (-1,159 | 1,344 ( 5 [ 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
72 | 4 3 | -1122 | 1,259 (-1,159 | 1,344 ( 5 [ 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 6 4 |-1,299 | 1,686 | -1,482 | 2,197
73| 4 3 |-1122 | 1,259 (-1,159 | 1,344 [ 5 | 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 6 4 |-1,299 | 1,686 | -1,482 | 2,197
74 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 ( 5 [ 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 6 4 [-1,299 | 1,686 | -1,482 | 2,197
75| 4 3 |-1122 | 1,259 (-1,159 | 1,344 [ 5 | 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 [ -1,482 | 2,197
76 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 [ 5 | 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 [ -1,482 | 2,197
77| 4 3 | -1122 | 1,259 (-1,159 | 1,344 ( 5 [ 4 | -1,005 [ 1,009 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 | -1,482 | 2,197
78 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 ( 6 | 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 | -1,482 | 2,197
79 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 ( 6 | 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 | -1,482 | 2,197
80 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 | -1,482 | 2,197
81| 4 3 |-1122 | 1,259 (-1,159 | 1,344 [ 6 | 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 4 |-0,299 | 0,089 [ -1,482 | 2,197
82 | 4 3 |-1122 | 1,259 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 4 |-0,299 | 0,089 | -1,482 | 2,197
83 | 4 3 |-1122 | 1,259 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
84 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
85 [ 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
8 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
87 | 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
88 | 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
89 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
90 (5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
91 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
92 |15 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
93 [ 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
9415 3 |-0122 | 0,015 | -1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
95 [ 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
9% | 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233
97 | 5 3 |-0122 | 0,015 | -1,159 | 1,344 | 6 | 4 | -0,005 [ 0,000 | -0,792 [ 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
98 | 5 3 |-0122 | 0,015 (-1,159 | 1,344 ( 6 [ 4 | -0,005 [ 0,000 | -0,792 | 0,627 | 7 5 [-0,299 | 0,089 [ -0,482 | 0,233

300



9 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 | 0,000 | -0,792 | 0,627 | 7 5 ]-0,299 | 0,089 | -0,482 | 0,233
100 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 | 0,000 | -0,792 [ 0,627 | 7 [ 5 | -0,299 | 0,089 | -0,482 | 0,233
101 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 | 0,000 | -0,792 | 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
102 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 | 0,000 | -0,792 | 0,627 | 7 5 |-0,299 | 0,089 | -0,482 | 0,233
103 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 4 | -0,005 | 0,000 | -0,792 [ 0,627 | 7 [ 5 | -0,299 | 0,089 | -0,482 | 0,233
104 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 [ 4 | -0,005 | 0,000 | -0,792 | 0,627 | 8 5 ] 0701 | 0,492 | -0,482 | 0,233
105| 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 5 | -0,005 | 0,000 | 0,208 [ 0,043 | 8 [ 5 | 0,701 | 0,492 | -0,482 | 0,233
106 | 5 3 |-0122 | 0,015 |-1,159 | 1,344 | 6 | 5 | -0,005 | 0,000 | 0,208 [ 0,043 | 8 [ 5 | 0,701 | 0,492 | -0,482 | 0,233
107 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 6 [ 5 | -0,005 | 0,000 | 0,208 | 0,043 | 8 5 ] 0701 | 0,492 | -0,482 | 0,233
108 | 5 4 |-0122 | 0,015 |-0,159 | 0,025 | 6 | 5 | -0,005 | 0,000 | 0,208 [ 0,043 | 8 [ 5 | 0,701 | 0,492 | -0,482 | 0,233
109 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 6 [ 5 | -0,005 | 0,000 | 0,208 | 0,043 | 8 5 ] 0701 | 0,492 | -0,482 | 0,233
110 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 5 ] 0701 | 0,492 | -0,482 | 0,233
11] 5 4 |-0122 | 0,015 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 [ 5 | 0,701 | 0,492 | -0,482 | 0,233
112 | 5 4 1-0122 | 0,015 (-0,159 | 0,025 ( 7 [ 5 ] 0,995 | 0,991 | 0,208 [ 0,043 [ 8 | 5 | 0,701 | 0,492 | -0,482 | 0,233
113 5 4 |-0122 | 0,015 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 [ 5 | 0,701 | 0,492 | -0,482 | 0,233
114 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
115 5 4 1-0122 | 0,015 (-0,159 | 0,025 ( 7 [ 5 | 0,995 [ 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
116 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
117 5 4 1-0122 | 0,015 (-0,159 | 0,025 ( 7 [ 5 | 0,995 [ 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
118 | 5 4 1-0122 | 0,015 (-0,159 | 0,025 [ 7 [ 5 | 0,995 [ 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
119 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
120 | 5 4 1-0122 | 0,015 (-0,159 | 0,025 ( 7 [ 5 | 0,995 [ 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
121 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
122 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
123 | 5 4 1-0122 | 0,015 (-0,159 | 0,025 ( 7 [ 5 | 0,995 [ 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
124 | 5 4 |-0122 | 0,015 |-0,159 [ 0,025 | 7 [ 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
125 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
126 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
127 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
128 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
129 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
130 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
131 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
132 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
133 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
134 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
135 | 6 4 0,878 | 0,771 |-0,159 | 0,025 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
136 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
137 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
138 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 8 6 | 0,701 | 0,492 | 0518 | 0,268
139 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 8 6 | 0,701 | 0,492 | 0,518 | 0,268
140 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 9 6 | 1,701 | 2,895 | 0518 | 0,268
141 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 9 6 | 1,701 | 2,895 | 0,518 | 0,268
142 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 | 0,043 | 9 6 | 1,701 | 2,895 | 0,518 | 0,268
143 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 5 | 0,995 | 0,991 | 0,208 [ 0,043 | 9 6 | 1,701 | 2,895 | 0518 | 0,268
144 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 | 1,459 | 9 6 | 1,701 | 2,895 | 0,518 | 0,268
145 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 6 | 1,701 | 2,895 | 0518 | 0,268
146 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
1471 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
148 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
149 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
150 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
151 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
152 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
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153 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
154 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
155 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
156 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
157 | 6 5 0,878 | 0,771 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
158 | 7 5 1,878 | 3,526 | 0,841 | 0,707 | 7 | 6 | 0,995 [ 0,991 | 1,208 | 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
159 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 7 | 6 | 0,995 [ 0,991 | 1,208 [ 1,459 [ 9 7 ] 1701 | 2,895 | 1,518 | 2,303
160 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 7 | 6 | 0,995 [ 0,991 | 1,208 [ 1,459 [ 9 7 ] 1701 | 2,895 | 1,518 | 2,303
161 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 7 | 6 | 0,995 | 0,991 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
162 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 8 | 6 | 1,995 [ 3,982 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
163 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 8 | 6 | 1,995 | 3,982 | 1,208 | 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
164 | 7 5 1,878 | 3,526 | 0,841 | 0,707 | 8 | 6 | 1,995 | 3,982 | 1,208 | 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
165 | 7 5 1,878 | 3,526 | 0,841 | 0,707 | 8 | 6 | 1,995 [ 3,982 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
166 | 7 5 1,878 | 3,526 | 0,841 | 0,707 [ 8 [ 6 | 1,995 [ 3,982 | 1,208 | 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
167 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 8 | 6 | 1,995 [ 3,982 | 1,208 [ 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
168 | 7 5 1,878 | 35526 | 0,841 | 0,707 | 8 | 6 | 1,995 [ 3,982 | 1,208 | 1,459 [ 9 7 ] 1,701 | 2,895 | 1,518 | 2,303
169 | 7 5 1,878 | 3,526 [ 0,841 | 0,707 [ 8 [ 6 | 1,995 [ 3,982 | 1,208 | 1,459 [ 9 7 | 1,701 | 2,895 | 1,518 | 2,303
170 | 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 6 | 1,995 [ 3,982 | 1,208 | 1,459 (10| 7 [ 2,701 | 7,297 | 1,518 | 2,303
71| 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 6 | 1,995 | 3,982 | 1,208 | 1,459 (10| 7 | 2,701 | 7,297 | 1,518 | 2,303
172 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 6 | 1,995 | 3,982 | 1,208 | 1,459 (10| 7 | 2,701 | 7,297 | 1,518 | 2,303
173 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 6 | 1,995 [ 3,982 | 1,208 | 1,459 (10| 7 [ 2,701 | 7,297 | 1,518 | 2,303
174 ( 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 7 | 2,701 | 7,297 | 1,518 | 2,303
175 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 (10| 7 [ 2,701 | 7,297 | 1,518 | 2,303
176 | 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 [ 3,982 | 2,208 | 4875 (10| 8 [ 2,701 | 7,297 | 2,518 | 6,339
7|7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
178 | 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 (10| 8 [ 2,701 | 7,297 | 2,518 | 6,339
179 ( 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
180 | 7 6 1,878 | 3,526 | 1,841 | 3,388 | 8 [ 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
81| 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 (10| 8 [ 2,701 | 7,297 | 2,518 | 6,339
182 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 7 | 1,995 [ 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
183 | 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 (10| 8 [ 2,701 | 7,297 | 2,518 | 6,339
184 | 7 6 1,878 | 35526 | 1,841 | 3,388 | 8 | 7 | 1,995 [ 3,982 | 2,208 | 4875 (10| 8 [ 2,701 | 7,297 | 2,518 | 6,339
185 7 6 1,878 | 3,526 | 1,841 | 3,388 [ 8 [ 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
186 | 8 6 2,878 | 8,282 | 1,841 | 3388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
187 | 8 6 2,878 | 8282 | 1,841 | 3388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 | 10| 8 | 2,701 | 7,297 | 2,518 | 6,339
188 | 8 6 2,878 | 8282 | 1,841 | 3388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 |10 | 8 | 2,701 | 7,297 | 2,518 | 6,339
189 | 8 6 2,878 | 8,282 | 1,841 | 3388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
190 | 8 6 2,878 | 8282 | 1,841 | 3388 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 | 10| 8 | 2,701 | 7,297 | 2,518 | 6,339
191 8 7 2,878 | 8,282 | 2,841 | 8070 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4,875 (10| 8 | 2,701 | 7,297 | 2,518 | 6,339
192 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4,875 (11| 8 | 3,701 | 13,700 | 2,518 | 6,339
193 | 8 7 2,878 | 8282 | 2,841 | 8070 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4875 | 11| 8 | 3,701 | 13,700 | 2,518 | 6,339
194 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 8 | 7 | 1,995 | 3,982 | 2,208 | 4,875 (11| 8 | 3,701 | 13,700 | 2,518 | 6,339
195 ( 8 7 2,878 | 8282 | 2,841 | 8070 | 9 | 7 | 2,995 | 8,973 | 2,208 | 4875 | 11| 8 | 3,701 | 13,700 | 2,518 | 6,339
196 | 8 7 2,878 | 8282 | 2,841 | 8070 | 9 | 7 | 2,995 | 8,973 | 2,208 | 4875 | 11| 8 | 3,701 | 13,700 | 2,518 | 6,339
197 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 7 | 2,995 | 8973 | 2,208 | 4,875 |11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
198 | 8 7 2,878 | 8282 | 2,841 | 8070 | 9 | 7 | 2,995 | 8,973 | 2,208 | 4875 | 11| 9 | 3,701 | 13,700 | 3,518 | 12,374
199 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 7 | 2,995 | 8973 | 2,208 | 4875 |11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
200 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
2011 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
202 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
203 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
204 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
205 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
206 | 8 7 2,878 | 8,282 | 2,841 | 8070 | 9 | 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
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207 | 8 8 2,878 | 8,282 | 3,841 | 14,751 | 9 8 [ 299 | 8973 | 3,208 | 10,291 (11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
208 | 8 8 2,878 | 8,282 | 3,841 | 14,751 | 9 8 | 2,995 | 8973 | 3,208 | 10,291 | 11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
209 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 [ 299 | 8973 | 3,208 | 10,291 (11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
210 | 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 [ 299 | 8973 | 3,208 | 10,291 (11 | 9 | 3,701 | 13,700 | 3,518 | 12,374
2111 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 | 2,995 | 8973 | 3,208 | 10,291 | 12 | 9 | 4,701 | 22,103 | 3,518 | 12,374
212 | 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 [ 299 | 8973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
2131 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 | 2,995 | 8,973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
2141 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 | 2,995 | 8,973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
215 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 [ 2995 | 8973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
216 | 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 | 2,995 | 8,973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
217 9 8 3,878 | 15,038 | 3,841 | 14,751 | 9 8 [ 2995 | 8973 | 3,208 | 10,291 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
218 | 9 9 3,878 | 15,038 | 4,841 | 23,432 | 9 9 [ 299 | 8973 | 4208 | 17,707 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
2191 9 9 3,878 | 15,038 | 4,841 | 23,432 | 9 9 | 299 | 8973 | 4,208 | 17,707 | 12 | 10 | 4,701 | 22,103 | 4,518 | 20,410
220 9 9 3,878 | 15,038 | 4,841 | 23,432 | 9 9 | 2,99 | 8,973 | 4,208 | 17,707 | 12 | 11 | 4,701 | 22,103 | 5,518 | 30,445
2211 9 9 3,878 | 15,038 | 4,841 | 23,432 | 9 9 | 299 | 8,973 | 4,208 | 17,707 | 12 | 11 | 4,701 | 22,103 | 5,518 | 30,445
222 9 4,841 | 23,432 9 4,208 | 17,707 11 5,518 | 30,445
223 9 4,841 | 23,432 9 4,208 | 17,707 11 5,518 | 30,445
224 9 4,841 | 23,432 9 4,208 | 17,707 12 6,518 | 42,480
225 9 4,841 | 23,432 9 4,208 | 17,707 12 6,518 | 42,480
226 9 4,841 | 23,432 9 4,208 | 17,707 12 6,518 | 42,480
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Pesynbratu cnocrepeskeHHs 3a ¢(hOpMOBaHICTIO BMiHb ITPOBEICHHS HAaBYAILHOTO

XIMIYHOT'O €KCIIEPUMEHTY 3a A1SJIbHICHUM KPUTEPIEM Ha MiJCYMKOBOMY €Talti

($hopMyBaIbHOTO EKCIIEPUMEHTY

J‘;’g 3araibHi (IHTeNEKTyallbHi) BMiHHS ExcrniepuMeHTaNbHI BMiHHS MeTtoanyHi BMiHHS
3/

v | xex [0 |y [OewP | x| v [ oxex [ee0® | vy [ oew | x| oy | oxex [ e | vy | ew

EI' | K[ EI’ EI’ KI" KI" El' | K[ EI' EI' KI" KI" El' | KI' EI' EI' KI' KI"
1 1| 1]-3593 (12,908 | -2,677 | 7,166 1 1 [-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 [ -5,119 | 26,209
2 1] 1]-3593 (12908 | -2,677 | 7,166 1 1 |-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 [-5,119 | 26,209
3 1| 1]-3593 (12,908 | -2,677 | 7,166 1 1 [-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 |-5,119 | 26,209
4 1| 1]-3593 (12,908 | -2,677 | 7,166 1 1 [-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 |-5,119 | 26,209
5 1] 1]-3593 (12,908 | -2,677 | 7,166 1 1 |-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 [-5,119 | 26,209
6 1| 1]-3593 (12,908 | -2,677 | 7,166 1 1 |-6,493 | 42,162 | -4,717 | 22,248 | 1 1 |-7,905 | 62,489 [-5,119 | 26,209
7 1] 1]-3593 (12908 | -2,677 | 7,166 2 1 |-5,493 | 30,175 | -4,717 | 22,248 | 2 1 | -6,905 | 47,679 |-5,119 | 26,209
8 1] 1]-3593 (12908 | -2,677 | 7,166 2 1 |-5,493 | 30,175 | -4,717 | 22,248 | 2 1 | -6,905 | 47,679 |-5,119 | 26,209
9 1| 1]-3593 (12,908 | -2,677 | 7,166 2 1 |[-5493 (30,175 | -4,717 | 22,248 | 2 1 |-6,905 | 47,679 |-5,119 | 26,209
10 | 1 | 1 [-3593 | 12,908 | -2,677 | 7,166 2 1 |-5,493 | 30,175 | -4,717 | 22,248 | 2 1 | -6,905 | 47,679 |-5,119 | 26,209
11 | 1 | 1 ]-3593 | 12,908 | -2,677 | 7,166 2 1 |[-5493 (30,175 | -4,717 | 22,248 | 2 1 |-6,905 | 47,679 |-5,119 | 26,209
12 | 2 | 1]-2593 | 6,722 | -2,677 | 7,166 2 2 |-5493(30,175|-3,717 | 13,815 [ 2 1 |-6,905 | 47,679 |-5,119 | 26,209
13 | 2|1 |-2593] 6722 | -2,677 | 7,166 2 2 |-5493130,175(-3,717 | 13,815 | 2 1 |-6,905 | 47,679 | -5,119 | 26,209
14 12| 1]-2593 | 6722 | -2,677 | 7,166 2 2 |-5493(30,175|-3,717 | 13,815 [ 2 1 |-6,905 | 47,679 |-5,119 | 26,209
15 | 2 | 1 |-2593 | 6,722 | -2,677 | 7,166 2 2 |-5493130,175|-3,717 | 13,815 | 2 1 |-6,905 | 47,679 [-5,119 | 26,209
16 | 2 | 1 |-2593 | 6,722 | -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 1 ] -5905 | 34,869 |-5,119 | 26,209
17 | 2 | 1 |-2593 | 6,722 | -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
18 | 2 | 1 |-2593 | 6,722 | -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
19 | 2 | 1]-2593 | 6,722 | -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
20 | 2 | 1]-2593 | 6,722 [ -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
21 |2 |1]-2593 | 6,722 | -2,677 | 7,166 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
22 | 2 |2|-2593 | 6,722 [ -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
23 | 2|2]-2593 | 6722 | -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
24 | 2| 2]-2593 | 6722 | -1,677 | 2,812 3 2 |-4,493120,189 | -3,717 | 13815 | 3 2 | -5,905 | 34,869 | -4,119 | 16,970
25 | 2|2 |-2593 | 6,722 [ -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
26 | 2 |2]-2593 | 6722 | -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 3 2 | -5,905 | 34,869 | -4,119 | 16,970
27 | 2 |2 |-2593 | 6,722 [ -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 4 2 | -4,905 | 24,059 | -4,119 | 16,970
28 | 2 |2|-2593 | 6,722 [ -1,677 | 2,812 3 2 |-4,493 (20,189 | -3,717 | 13,815 [ 4 2 | -4,905 | 24,059 | -4,119 | 16,970
29 | 2 |2]-2593 | 6722 | -1,677 | 2,812 4 2 |-3,493 112,203 | -3,717 | 13,815 | 4 2 | -4,905 | 24,059 | -4,119 | 16,970
30| 2(2]-2593| 6722 [-1,677 | 2,812 4 2 |-3,493 (12,203 | -3,717 | 13,815 | 4 2 | -4,905 | 24,059 | -4,119 | 16,970
31 |2|2]-2593 | 6722 | -1,677 | 2,812 4 2 |-3,493 112,203 | -3,717 | 13,815 | 4 2 | -4,905 | 24,059 | -4,119 | 16,970
32 |2|2]-253] 6722 | -1,677 | 2,812 4 2 |-3,493 112,203 | -3,717 | 13,815 | 4 2 | -4,905 | 24,059 | -4,119 | 16,970
33|12 (2]-2593 | 6722 [-1677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 4 2 | -4,905 | 24,059 | -4,119 | 16,970
34 | 2|2]-2593 ]| 6722 | -1,677 | 2,812 4 3 |-3,493 12,203 | -2,717 | 7,381 4 2 | -4,905 [ 24,059 |-4,119 | 16,970
3% | 2(2]-2593 | 6722 [-1677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 4 2 | -4,905 | 24,059 | -4,119 | 16,970
36 | 2|2]-2593| 6722 [-1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 4 2 | -4,905 | 24,059 | -4,119 | 16,970
37 |2 |2]-2593 | 6722 | -1,677 | 2,812 4 3 |-3,493 12,203 | -2,717 | 7,381 4 2 | -4,905 [ 24,059 |-4,119 | 16,970
38 | 3(2]-1593( 2537 [-1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 4 2 | -4,905 | 24,059 | -4,119 | 16,970
39 | 3 (2 |-1593 | 2537 [-1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 5 2 | -3,905 | 15,249 | -4,119 | 16,970
40 [ 3 ]2 (-1593 ] 2537 | -1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 5 2 | -3,905 | 15,249 | -4,119 | 16,970
41 (3 ]2 (-1593 | 2537 | -1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 5 2 | -3,905 | 15,249 | -4,119 | 16,970
42 (3 ]2 (-1593 | 2537 | -1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 5 2 | -3,905 | 15,249 | -4,119 | 16,970




43 | 3| 2| -1,593 | 2,537 | -1,677 | 2,812 4 3 |-3,493 | 12,2038 | -2,717 | 7,381 5 3 |-3,905 | 15,249 [-3,119 | 9,731
44 (3 ]2 (-1593 ] 2537 | -1,677 | 2,812 4 3 |-3,493 (12,203 | -2,717 | 7,381 5 3 |-3,905 | 15,249 | -3,119 | 9,731
45 | 3| 2| -1,593 | 2,537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 5 3 |-3,905 [ 15,249 [ -3,119 | 9,731
46 | 3 | 2| -1,593 | 2,537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 5 3 |-3,905 [ 15,249 [ -3,119 | 9,731
47 (3 ]2 (-1593 | 2537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 5 3 |-3,905 | 15,249 | -3,119 | 9,731
48 | 3 | 2| -1,593 | 2,537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 5 3 |-3,905 [ 15,249 [ -3,119 | 9,731
49 (3 ]2 (-1593 ] 2537 | -1,677 | 2812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 5 3 |-3,905 | 15,249 | -3,119 | 9,731
5 | 3|2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 5 3 |-3,905 | 15,249 | -3,119 | 9,731
51 | 3 |2 ]-1593 | 2537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 5 3 |-3,905 [ 15,249 [ -3,119 | 9,731
52 | 3 2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 5 3 |-3,905 | 15,249 | -3,119 | 9,731
53 | 3|2 ]-1593 | 2537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 6 3 |-2905 | 8439 [-3,119| 9,731
54 | 3 | 2]-1593 | 2537 | -1,677 | 2,812 5 3 |-2,493 | 6,216 |-2,717 | 7,381 6 3 |-2905 | 8439 [-3,119| 9,731
55 | 3 2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 6 3 [-2905 | 8439 |-3,119| 9,731
5 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 6 3 |[-2905 ] 8439 |-3,119| 9,731
57 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 6 3 |-2905 | 8439 |-3,119| 9,731
58 | 3 2 |-1593 | 2537 [-1,677 | 2,812 5 3 |-2,493 | 6,216 | -2,717 | 7,381 6 3 |-2905 | 8439 |-3,119| 9,731
59 | 3 2 |-1593 | 2537 [-1,677 | 2,812 5 4 |-2,493 | 6,216 | -1,717 | 2,947 6 3 |[-2905 ]| 8439 |-3,119| 9,731
60 | 3 2 |-1593 | 2537 [-1,677 | 2,812 5 4 |-2,493 | 6,216 | -1,717 | 2,947 6 3 |-2905 | 8439 |-3,119| 9,731
61 | 3 2 |-1593 | 2537 (-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 |-2905 ]| 8439 |-3,119| 9,731
62 | 3 2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 [-2905 ]| 8439 |-3,119| 9,731
63 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 |-2905 | 8439 |-3,119| 9,731
64 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 [-2905 | 8439 |-3,119| 9,731
65 | 3 2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 |-2905 | 8439 |-3,119| 9,731
66 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 |-2905 | 8439 |-3,119| 9,731
67 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 6 3 |[-2905 ] 8439 |-3,119| 9,731
68 | 3 |2 |-1593 | 2537 [-1,677 | 2,812 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 3 |-1905 | 3,629 |-3,119| 9,731
69 | 3 3 |-1593( 2537 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 3 |-1,905 | 3,629 |-3,119| 9,731
70 | 3 (3 |-1593 | 2537 [ -0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
71| 3|3 ]-1593 | 2537 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
72 | 3 3 |-1593 | 2537 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
73 | 3 (3 ]-1593 | 2537 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
74 | 4 (3]-0593( 0351 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
7% | 4 (3]-0593( 0351 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
7% | 4 3]-0593( 0351 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
77 | 4 (3]-0593( 0351 [-0,677 | 0,458 6 4 |-1,493 | 2,230 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
78 | 4(3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 7 4 [-1,905| 3,629 |-2,119 | 4,492
79 | 4(3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 8 4 [-0905| 0,819 |-2,119 | 4,492
80 | 4 [ 3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 8 4 [-0,905| 0,819 |-2,119 | 4,492
81 |4 |3]-0593]| 0351 |-0,677 | 0,458 7 4 |-0,493 | 0,243 | -1,717 | 2,947 8 4 1-0905]| 0,819 |-2,119 | 4,492
82 | 4|3]-0593| 0351 |-0,677 | 0,458 7 4 |-0,493 | 0,243 | -1,717 | 2,947 8 4 1-0905]| 0,819 |-2,119 | 4,492
83 | 4 3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 8 4 [-0,905| 0,819 |-2,119 | 4,492
84 | 4|3]-0593]| 0351 |-0,677 | 0,458 7 4 |-0,493 | 0,243 | -1,717 | 2,947 8 4 1-0905]| 0819 |-2,119 | 4,492
85 | 4 3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 8 4 [-0,905| 0,819 |-2,119 ( 4,492
8 | 4 [ 3]-0593( 0351 [-0,677 | 0,458 7 4 1-0,493 | 0,243 | -1,717 | 2,947 8 4 [-0,905| 0,819 |-2,119 ( 4,492
87 | 4|3]-0593| 0351 |-0,677 | 0,458 7 4 |-0,493 | 0,243 | -1,717 | 2,947 8 4 1-0905]| 0819 |-2,119 | 4,492
88 | 4 [ 3]-0593( 0351 [-0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 [-0,905| 0,819 |-2,119 ( 4,492
89 | 4|3]-0593 | 0351 | -0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 1-0905]| 0819 |-2,119 | 4,492
9 | 4 |3]-0593 | 0351 | -0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 1-0905]| 0,819 |-2,119 | 4,492
91 | 4 (3 ]-0593( 0351 [-0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 [-0,905| 0,819 |-2,119 ( 4,492
92 | 4 |3]-0593 | 0351 | -0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 1-0905]| 0,819 |-2,119 | 4,492
93 | 4 (3]-0593( 0351 [-0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 [-0,905| 0,819 |-2,119 ( 4,492
94 | 4 (3]-0593( 0351 [-0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 8 4 [-0,905| 0,819 |-2,119 ( 4,492
95 | 4 |3]-0593 | 0351 | -0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 9 4 0,095 | 0,009 [-2,119 | 4,492
9% | 4 [ 3]-0593( 0351 [-0,677 | 0,458 7 5 |-0,493 | 0,243 | -0,717 | 0,514 9 4 0,095 | 0,009 [-2,119 | 4,492
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97 | 4 [ 3 [-0593 | 0,351 | -0,677 | 0,458 7 5 [-0,493 | 0,243 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
98 [ 4 |3 [-0593] 0351 | -0,677 | 0,458 7 5 [-0,493 | 0,243 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
99 |4 (3 (-0593 ]| 0351 | -0,677 | 0,458 7 5 [-0,493 | 0,243 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
100 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
101 4|3 ]-0593| 0351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 [ 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
102 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
103 | 4| 3|-0593| 0351 | -0,677 | 0,458 8 5 | 0/507 | 0,257 | -0,717 [ 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
1041 4 | 3]-0593| 0351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
105 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
106 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
107 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
108 | 4 | 3 |-0593 | 0,351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |-1,119| 1,253
109 | 4|3 ]-0593| 0351 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |[-1,119| 1,253
110 ( 5 | 3 | 0,407 | 0,166 | -0,677 | 0,458 8 5 10507 | 0,257 | -0,717 | 0,514 9 5 0,095 ( 0,009 (-1,119] 1,253
111 | 5| 3 | 0407 | 0,166 | -0,677 | 0,458 8 5 | 0507 | 0,257 | -0,717 | 0,514 9 5 0,095 | 0,009 |[-1,119| 1,253
112 | 5| 3 | 0407 | 0,166 | -0,677 [ 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 9 5 0,095 | 0,009 |[-1,119| 1,253
113 (5] 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 9 5 0,095 | 0,009 (-1,119] 1,253
1141 5| 3 | 0407 | 0,166 | -0,677 [ 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
115 5] 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
116 [ 5 | 3 | 0,407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
117 | 5| 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
118 ( 5| 3 | 0,407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
119 | 5| 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
120 | 5| 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
121 (5] 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
1221 5| 3| 0407 | 0,166 | -0,677 [ 0,458 8 6 [ 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
123 (5] 3 | 0407 | 0,166 | -0,677 | 0,458 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
124 (5] 4 | 0407 | 0,166 | 0,323 | 0,104 8 6 | 0507 | 0,257 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
125 | 5 | 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
126 [ 5 | 4 | 0,407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 6 1,095 | 1,199 |-0,119 ( 0,014
1271 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
128 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 6 1,095 ( 1,199 |[-0,119 | 0,014
129 ( 5] 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
130 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
131 (5] 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
132 (5] 4 | 0407 | 0166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
133 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
134 (5] 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 10 7 1,095 | 1,199 | 0,881 | 0,775
135 | 5| 4| 0407 | 0166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0881 | 0,775
136 | 5 | 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0881 | 0,775
137 ( 5] 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 | 4,389 | 0,881 [ 0,775
138 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0,881 | 0,775
139 ( 5] 4 (0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 | 4,389 | 0,881 [ 0,775
140 ( 5 | 4 | 0,407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 | 4,389 | 0,881 [ 0,775
14115 | 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0,881 | 0,775
142 (5] 4 | 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 | 4,389 | 0,881 [ 0,775
143 |1 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0,881 | 0,775
1441 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 6 | 1,507 | 2,270 | 0,283 | 0,080 | 11 7 2,095 4,389 | 0,881 | 0,775
14515 | 4| 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 7 2,095 4,389 | 0,881 | 0,775
146 | 5 | 4 | 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 7 2,095 4,389 | 0,881 | 0,775
14715 | 4| 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 7 2,095 4,389 | 0,881 | 0,775
148 | 5 | 4 | 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 8 2,095 4,389 | 1,881 | 3,536
149 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 8 2,095 | 4,389 | 1,881 | 3,536
150 | 5| 4| 0407 | 0,166 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 8 2,095 4,389 | 1,881 | 3,536
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151 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 8 2,095 | 4,389 | 1,881 | 3,536
152 ( 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 9 7 | 1,507 | 2,270 | 1,283 | 1,647 | 11 8 2,095 | 4,389 | 1,881 | 3,536
153 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 11 8 2,095 | 4,389 | 1,881 | 3,536
154 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 9 7 | 1507 | 2270 | 1,283 | 1,647 | 12 8 3,095 [ 9,579 | 1,881 | 3,536
155 6 | 4 [ 1,407 | 1,980 | 0,323 | 0,104 9 7 | 1,507 | 2,270 | 1,283 | 1,647 | 12 8 3,095 | 9,579 | 1,881 | 3,536
156 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,005 [ 9,579 | 1,881 | 3,536
157 ( 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 | 9,579 | 1,881 | 3,536
158 ( 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 | 9,579 | 1,881 | 3,536
159 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 [ 9,579 | 1,881 | 3,536
160 ( 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 | 9,579 | 1,881 | 3,536
161 | 6 | 4 | 1,407 | 1,980 | 0,323 | 0,104 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 [ 9,579 | 1,881 | 3,536
162 | 6 | 5| 1,407 | 1,980 | 1,323 | 1,750 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 [ 9,579 | 1,881 | 3,536
163 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 7 | 2507 | 6284 | 1,283 | 1,647 | 12 8 3,095 | 9,579 | 1,881 | 3,536
164 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 8 3,095 [ 9,579 [ 1,881 | 3,536
165 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 8 3,095 | 9,579 | 1,881 | 3,536
166 [ 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 | 2,881 | 8,297
167 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 [ 9,579 [ 2,881 | 8,297
168 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 | 2,881 | 8,297
169 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 [ 2,881 | 8,297
170 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 ([ 2,881 | 8,297
171 ( 6 | 5 | 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 | 2,881 | 8,297
172 ( 6 | 5 ( 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 [ 2,881 | 8,297
173 ( 6 | 5| 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 | 2,881 | 8,297
174 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 12 9 3,095 | 9,579 | 2,881 | 8,297
175 ( 6 | 5 ( 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 9 4,095 [ 16,769 | 2,881 | 8,297
176 [ 6 | 5 | 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 9 4,095 [ 16,769 | 2,881 | 8,297
177 ( 6 | 5| 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 9 4,095 [ 16,769 | 2,881 | 8,297
178 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 9 4,095 [ 16,769 | 2,881 | 8,297
179 ( 6 | 5 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 9 4,095 [ 16,769 | 2,881 | 8,297
180 ( 6 | 5 ( 1,407 | 1,980 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
181 (7 | 5| 2407 | 5795 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
182 7 | 5| 2407 | 579 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
183 (7 | 5| 2407 | 579 | 1,323 | 1,750 | 10 8 | 2507 | 6,284 | 2,283 | 5213 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
184 (7 | 5| 2407 | 5795 | 1,323 | 1,750 | 11 8 | 3507 12,298 | 2,283 | 5,213 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
185 (7 | 5| 2407 | 579 | 1,323 | 1,750 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
186 ( 7 | 5[ 2407 | 5795 | 1,323 | 1,750 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
187 (7 | 5| 2407 | 5795 | 1,323 | 1,750 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
188 ( 7 | 5 2407 | 579 | 1,323 | 1,750 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
189 | 7 | 5| 2407 | 579 | 1,323 | 1,750 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
190 | 7 | 6 | 2,407 | 5795 | 2,323 | 5396 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 13 10 | 4,095 | 16,769 | 3,881 | 15,059
1917 6 (2407 | 5795 | 2,323 | 539 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 14 10 | 5,095 | 25,959 | 3,881 | 15,059
192 | 7 | 6 | 2407 | 5795 | 2,323 | 5396 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 14 10 | 5,095 | 25,959 | 3,881 | 15,059
193 (7 |6 (2407 | 5795 | 2,323 | 539 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 14 10 | 5,095 | 25,959 | 3,881 | 15,059
194 (7 |6 (2407 | 5795 | 2,323 | 539 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 14 10 | 5,095 | 25,959 | 3,881 | 15,059
195 | 7 | 6 | 2407 | 5795 | 2,323 | 5396 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
19 ( 7 | 6 [ 2407 | 5795 | 2,323 | 539 | 11 9 | 3507 |12,298 | 3,283 | 10,779 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
197 | 7 | 6 | 2407 | 5795 | 2,323 | 5396 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
198 | 7 | 6 | 2,407 | 5795 | 2,323 | 5396 | 11 9 | 3,507 | 12,298 | 3,283 | 10,779 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
199 (7 | 6 [ 2407 | 5795 | 2,323 | 539 | 11 9 | 3507 12,298 | 3,283 | 10,779 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
200 ( 7 | 6 [ 2407 | 5795 | 2,323 | 5396 | 11 [ 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
200 | 7 | 6| 2407 | 5795 | 2,323 | 5396 | 11 | 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
202 |1 8 | 6 | 3,407 | 11,609 | 2,323 | 5396 | 11 | 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
203 ( 8 [ 6 | 3,407 | 11,609 | 2,323 | 539 | 11 | 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
2041 8 | 6| 3,407 | 11,609 | 2,323 | 5396 | 11 | 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
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205 ( 8 [ 7 | 3,407 | 11,609 | 3,323 | 11,042 | 11 | 10 | 3,507 | 12,298 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
206 | 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 14 11 | 5,095 | 25,959 | 4,881 | 23,820
207 | 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 14 12 | 5,095 | 25,959 | 5,881 | 34,581
208 ( 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
209 | 8 | 7| 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
210 ( 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
211 | 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
212 |1 8 | 7| 3,407 | 11,609 | 3,323 | 11,042 | 12 | 10 | 4,507 | 20,311 | 4,283 | 18,346 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
213 | 8 | 7 | 3,407 | 11,609 | 3,323 | 11,042 | 12 | 11 | 4,507 | 20,311 | 5,283 | 27,912 | 15 12 | 6,095 | 37,149 | 5,881 | 34,581
2141 9 | 7 | 4407 | 19,424 | 3,323 | 11,042 | 12 | 11 | 4,507 | 20,311 | 5,283 | 27,912 | 15 13 | 6,095 | 37,149 | 6,881 | 47,342
215 ( 9 | 7 | 4,407 | 19,424 | 3,323 | 11,042 | 12 | 11 | 4,507 | 20,311 | 5,283 | 27,912 | 15 13 | 6,095 | 37,149 | 6,881 | 47,342
216 | 9 | 8 | 4,407 | 19,424 | 4,323 | 18,688 | 12 | 11 | 4,507 | 20,311 | 5,283 | 27,912 | 15 13 | 6,095 | 37,149 | 6,881 | 47,342
217 |1 9 | 8 | 4,407 | 19,424 | 4,323 | 18,688 | 12 | 11 | 4,507 | 20,311 | 5,283 | 27,912 | 15 13 | 6,095 | 37,149 | 6,881 | 47,342
218 | 9 | 8 | 4,407 | 19,424 | 4,323 | 18,688 | 12 | 11 | 4,507 [ 20,311 | 5,283 | 27,912 | 15 14 | 6,095 | 37,149 | 7,881 | 62,103
219 | 9 | 8 | 4,407 | 19,424 | 4,323 | 18,688 | 12 | 11 | 4,507 [ 20,311 | 5,283 | 27,912 | 15 14 | 6,095 | 37,149 | 7,881 | 62,103
220 | 9 | 8 | 4,407 | 19,424 | 4,323 | 18,688 | 12 | 12 | 4,507 | 20,311 | 6,283 | 39,478 | 15 14 | 6,095 | 37,149 | 7,881 | 62,103
2211 9 | 8| 4407 | 19,424 | 4,323 | 18,688 | 12 | 12 | 4,507 | 20,311 | 6,283 | 39,478 | 15 14 | 6,095 | 37,149 | 7,881 | 62,103
222 8 4,323 | 18,688 12 6,283 | 39,478 14 7,881 | 62,103
223 9 5,323 | 28,334 12 6,283 | 39,478 15 8,881 | 78,864
224 9 5,323 | 28,334 12 6,283 | 39,478 15 8,881 | 78,864
225 9 5,323 | 28,334 12 6,283 | 39,478 15 8,881 | 78,864
226 9 5,323 | 28,334 12 6,283 | 39,478 15 8,881 | 78,864
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