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I[NEPEIMOBA

«TexHika HaBYAJBHOIO  XIMIYHOTO  E€KCHEPUMEHTY» — IIe
000B’s13K0Ba OCBITHS KOMITOHEHTa MpodeciiiHol MmaAroToBKu 3700yBaviB
BUIIOI OCBITH, #AKi 3100yBaroTh KBamiikamito BuYUTENs XiMii 3a
crenianpHicTIO 014 Cepennst ocBita (mpeamerHa crerianbHicTe 014.06
Cepennst ocBita (Ximist)). OCBITHS KOMIIOHEHTa CKJIAJAETHCS 3 JBOX
OJIOKIB: TEOpeTUYHOro (JIKIIHHOTO0) 1 MPaKTUYHOTO (J1a00paTOPHOTO
IPAKTUKYMY).

Sk ocBiTHS KOMIIOHEHTa NpodeciiiHOl MIATOTOBKH MalOyTHIX
yunuteniB xiMii «TexHika HaBYAIBHOTO XIMIYHOTO EKCIEPHMEHTY» Ma€
3a0e3nevyBaTu GOpMyBaHHsI XIMIYHO 0013HAHOT, COLIIAILHO Ta KYJIBTYPHO
PO3BUHYTOi, KOHKYPEHTOCIIPOMOXHOi ~ OCOOMCTOCTi, 3IaTHOI IO
BUKOHAHHS TOCQJI0BUX OOOB’SI3KIB y MOCTIMHO 3MiHHUX, JWHAMIYHHX
YMOBaX PO3BHUTKY CyCITIJIbCTBA Ta HAYKOBO-TEXHIYHOTO TIPOTPECY.

MeTor0 BUBYEHHS OCBITHBOI KOMIOHEHTH «TeXHika HAaBYAIbLHOTO
XIMIYHOTO €KCIIEPUMEHTY» € HaOyTTss MalOyTHIMH BUMTEISIMH XiMii
3HaHb TPO OONAJHAHHS Ta OCHAIIEHHS KabiHeTy Ximii, OBOJIOAIHHA
HAaBUYKAaMU  BIigOOpYy, Opradizamii Ta TPOBEACHHS  PI3HOBHUIIB
HAaBYAJILHOTO XIMIYHOTO €KCHEPUMEHTY BIAMOBIAHO JI0 ICHYIOUHX
3aTBEP/PKCHUX Ta MOJCIBHUX HABYAIBHUX Tporpam 3 Ximil mis 7-9
KJIaciB Ta 3aTBep/UKeHUX mporpaMm 3 ximil ansg 10-11 kmaciB (piBeHb
CTaHIapTy, MNpoQUILHUN piBEHb), IMOJOJIAHHSA CTpaxy BHUKOHAHHS
e(eKTHUX JIEMOHCTpAIITHINX EKCIMEPUMEHTIB MHUIIXOM i1HAMBIAyami3arii
HaBYAHHS.

OCHOBHMMH  3aBJIaHHSIMH BHUBUYEHHS OCBITHBOI KOMIIOHEHTH,
HEOOXITHOT JUIsI KOMIETEHTHOTO OBOJIOAIHHS MaiOyTHBOIO TMPOQECIEI0
BUYUTEIIS, BUCTYTAIOTh:

- popMyBaHHS CHCTEMH 3HaHb WIOJAO Kiacudikalii HaBYaJIHLHOTO
XIMIYHOTO €KCIIEPUMEHTY;

- 03HaOMJIEHHS 3 BUMOT'aMH JI0 IEMOHCTPAI[IHIX €KCIIEPHUMEHTIB;

- BJIOCKOHAJIEHHSI BMiHb TIPOBEJICHHS OCHOBHUX XIMIYHUX OTEpalliif;

- O3HaOMJIEHHS 3 00JIaJHAHHSM Ta peaKTUBaMH KaOlHETy X1Mii;

- (popmyBaHHS BMiHb BiIOMpaTH, OPraHi30OBYBATH Ta MPOBOAUTH Pi3HI
BHJIM HaBYAJTHHUX XIMIYHUX €KCTIEPUMEHTIB BIJIMOBITHO J0 3aTBEP/KCHUX 1
MOJICJIbHUX HaBUAIBHUX MOporpaMm 3 XiMii ans 7-9 kmaciB odiaiiH Ta
BIPTYaJIbHO;



- ¢popMyBaHHsI BMiHb NTPOBEACHHS IEMOHCTPAIIHHUX €KCIICPUMEHTIB,
nepeadaueHUX HaBYAIBHOIO Mporpamoro 3 Ximii s 10-11 kmaciB 3akiany
3arajpbHOI CepeHbOI OCBITM Ha PIBHI CTaHAApPTy Ta NpodiIbHOMY piBHI
o(raiin Ta BipTyaiabHO;

- MalicTepHe BUKOHAHHS JIEMOHCTpPALlIMHUX EKCIEPUMEHTIB 3
JOTPUMAHHSM MPABHJI TEXHIKU O€3IeKH.

OCBITHS KOMIIOHEHTa CKJIAJa€eTbesl 3 JBOX MoIyiiB: «HapuanbHuit
XiMiYHUHE ~ekcnepuMeHT y 7-9 xknmaci», «HaBuanpHUil XiMiuHHIA
excriepumenT y 10-11 kmaci (piBeHb cTaHmapTy, NpO(UIBHHUI PIBEHB).
IlikaBa xiMis», fAKI BKIIOYAlOTh 8 TOJMH JIEKIIHHMX Ta 38 TroauH
1a00paTOPHUX 3aHSTh.

Cuctema BUBYEHHS MOJYJIB Tependadac aKTUBHY [isUTbHICTh
3100yBaviB BUIO OCBITH Mij Yac JEKLUIHHUX Ta J1a00paTOPHUX 3aHSTh, a
TaKOXX BUKOHAHHS 3HA4YHOrO 00cATy caMmociiiHoi poboT  Ta
1HAWBIAyaIbHUX 3aB/IaHb.

Jlo koxHOi J1abopaTOpHOi poOOTH BU3HAYCHO MEPEIiK 3aBIaHb, B
TOMY 4YHCHl MiAiOpaHi TEeXHIKM BHUKOHAHHS HAaBUAIbHUX XIMIYHUX
eKCIIepUMEHTIB, IO Iepeadadae IPYHTOBHY CAMOCTIHHY ITiITOTOBKY
3100yBaviB 70 71a0OPATOPHOTO 3aHATTA Ta aKTHBHY y4acTb y POOOTI
miarpynu Ha 3aHATTi. [liniOpaHi 3aBHaHHS MalOTh PENpPOAYKTHBHHIA,
YaCTKOBO-TIOLUTYKOBUH Ta TBOpYMH Xapaktep. Takox mnependadeHa
crcTeMa iHAWBITyalbHUX 3aBIaHb, KOHCYJIBTYBAHHS 3 SIKUX IPOBOJAUTHCS
BUKJIAJayeM MiJl 4Yac IHAMBIAyaJlbHUX 3aHATh, a pe3yJbTaTu
BPaxOBYIOTBCS B IMiJICYMKOBUI PEHUTHUHT 3 OCBITHbOT KOMITOHEHTH.

Kpumepii oyinweanna naguanvbHux 00cacHens 3000y6auie euuyoi
ocgimu

Kputepiem ycmimHoOro BUKOHaHHS 3aBAaHb 3/100yBaueéM BHIIOi
OCBITM MOK€ OyTH JOCSTHEHHS HHMM MIHIMQJIbHUX MOPOTOBUX PIBHIB
OLIHOK Ha KOXXHOMY 3aHSTTi, a caMe OTpUMaHHS CcyKynHo 60 i OinbIie
0aiB Ha KOXHOMY J1abopaTOpHOMY 3aHATTI. MiHimManbHy owiHKYy (60
6amiB) 3700yBay MOXKE€ OTpUMATH BUKOHABIIM MEpILIl 3aBJAHHS.
BukoHaHHS OCTaHHBOTO 3aBJaHHS BHUMAara€ TBOPYOTO IiJIXO.Y,
KpEaTHBHOTO MHCJIEHHS, TOMY HOro BHMKOHaHHA Horo mnependadae
OTPUMAaHHS OIIIHKKM BHCOKOTro piBHA. OTpuMaHl Ha 3aHATTI Oanu
JO0JalI0ThC Ta BHCTABIAIOTbCA B OKypHal. OcCTaTOYHUN pEeHTHHT
OTPHUMYETHCS TICIISl HAMCAHHS MOTYJIbHOI KOHTPOJIBHOI pOOOTH.
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[TimcTaBoro BU3HAYCHHS YCHINTHOTO OMaHyBaHHS 3MICTOM OCBITHBOL
KOMIIOHCHTH € OTPUMaHHs MiHIMalbHOI KimbkocTi OainiB (60), mo mae
MO>KJIMBICTh HE CKJIaJ]aTH 1CIIUT.

Oo07iK HasuanbHuXx 00CAZHEHb 3000y6auis euuioi oceimu.

BianoBigHO 10 KpUTEpiiB BU3HAUEHUX Yy poOOUill MporpaMi OCBITHBOT
KOMIIOHEHTH, pe3yJabTaTh y4O0OBOiI IIsUIBHOCTI 3700yBadiB BHIIOI OCBITH
OLIIHIOIOTHCS HA KOXXHOMY 3aHSTTS 3 OCBITHBOI KoMIOHEHTH 3a 100-
0anpHOI0 MIKaI0K. PoOOUOI0 MpOrpaMor0 HaBYAIBHOI JUCHHUIUIIHE TaKOX
BH3HAYEHO MiHIMyM 0alliB, KM HEOOXIAHO OTpHMATH 3700yBady BHIIOI
OCBITH JUISI MOJIMBOCTI OYyTH JONYIIEHMM JAO CKJIQJaHHS ICIUTY, BiH
ctaHOBUTHL 60 OamiB. PesynpTaT HaBUYaNBHOI AISUTBHOCTI  KOXHOTO
3100yBaya BUIOi OCBITH OOJIIKOBYIOTBCS y BUTIISAII Tabmui (Tadm. 1).

Tabnuysa 1.
Kaprka 00J1iky HaBYAJIbHUX IOCATHEHb 3100yBa4a BHIIOI OCBiTH
Tema Bunu 3aBmans Ta MakCHMaibHI 0amu Cyma
Qanis _

TK3 |CIK3 |BHXE! |[BHXE2 [OP3 | __ |

20 |20 30 20 o 1
OOKX L
OOHXE — _l
HXE L
HXE7.1 1
HXE7.2 o _I
HXES.1 1
HXES.2 e
HXED9.1
HXE9.2

Cepeone apugpmemuune 3HaueHHs 6CiX OYIHOK 3a 4AC NEPUIOZO
MO0V

1liocymxosa mooynvHa koHmponvHa poboma Nel
Cepeone apughpmemuune 3nauenns 3a nepuiuil Mooyo




HXE10PC L
HXE10I1P1 r=——1
HXE10I1P2 L1
HXE!1PC 1
HXE111IP] N
HXE! 11IP2 1
JIHX N
TBLIXE r
[TizcymKoBa MoJTyJibHa KOHTpOJIbHA podoTa Ne2 I ___
Cepeone apugpmemuune 3nauenna 3a Opy2uil Mooy [_ _ :Il
Peuimune | |

Io3nauenns tem: OOKX — obnajHaHHS Ta OCHALICHHS KaOiHETy XiMii,
OOHXE — ocHOBHI omnepallii B HaBYaJIbHOMY XIMIYHOMY €KCIIEPHUMEHTI;
HXE — HaByaJibHHI XIMIYHUH EKCIIEPUMEHT, HOT0 BUAHM, OCOOIMBOCTI
BukoHaHHs; HXE7.1 — HaBuanbHHMI XiMIYHUN €KCIIEPUMEHT y 7 Kiaci
3aKJIay 3araibHOi cepeaHboi ocBiTH (1adoparopHa Ned4); HXE7.2 —
HaBYAJIbHUHA XIMIYHUI eKCIepUMEHT y 7 Kiacli 3aKiaay 3arajbHoi
cepennboi ocBiTH (1abopatopHa NoS5); HXES.1 — naBuanpHuil XiMIUHUN
eKCIepUMeHT y 8 Kiaci 3akjajay 3arajlbHOl CepeiHbOI OCBITH
(maboparopnra Ne6); HXES.2 — HaBuanpHMil XIMIYHHI €KCIIEPUMEHT y &
KJIacl 3aKJajly 3arajbHoi cepeiboi ocBiTH (1abopatopHa Ne7); HXE9.1 —
HaBYaJIbHUN XIMIYHMM ekcnepuMeHT y 9 kiaci 3akiagy 3arajibHoi
cepenHboi ocBiTH (1aboparopHa Ne§); HXE9.2 — nHaBuanbHuil XiMiuyHUHA
eKCIIepUMEeHT Yy 9 Kiacl 3akjaay 3arajbHOI CEpelHbOI  OCBITH
(;mabopatopra Ne9); HXE10PC — HaBuanbHUN XIMIYHUHM €KCIIEPUMEHT Y
10 xmaci 3akyafy 3arajibHOI CepelHbOI OCBITH (piBEHb CTaHAAPTY);
HXE10IIP1 — naBuanpHMi XiMiyHMHA ekcrniepuMeHT y 10 kmaci 3aknany
3arajbHOI cepeiHboi OCBITH (TpodiabHUM piBeHb, JabopaTopHa Nel2);
HXE10IIP2 — naBuanpHMi XiMiyHMNA ekcriepuMeHT y 10 kmaci 3aknany
3arajbpHOI cepefHboi ocBiTH (TPOodiNbHUI piBeHb, JabopaTopHa Nel3);
HXE11PC — naBuanbHuil XiMiuHMH ekcrepuMmeHT y 10 kiaci 3aknany
3aranbHOi cepeaHboi oOcBiTH (piBeHb craHgaprty); HXEIIIIP1 -
HaBYaJIbHMNA XiMIYHUH ekcnepuMmeHT y 11 kiaci 3akiany 3araibHOi
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cepenHboi ocBiTH (TIpodiTbHMIA piBeHb, JabopaTopHa Nel5); HXE10ITP2
— HaBYAJIbHUHM XiMiuHMI ekcriepuMeHT y 11 kiaci 3aknmaay 3araibHOL
cepennpoi ocBith (mpodinbHUI piBeHb, JabopaTtopHa Nel6); JTHX —
JOMAIIHId HaByanpHUM XiMmiuyHui excnepument; TBLIXE — rtexnika
BUKOHAHHS I[IKABUX XIMIYHUX €KCIIEPUMEHTIB.

Bua pisabHocti Ha 3auaTTi: TK3 — TecroBuii koHTpois 3Hanb; CIIK3 —
CniBbecima 3a  3aIPONOHOBAaHMMHU  IMOTOYHMMH  KOHTPOJBHUMU
sanuTangaMy/ 3aBmaduamu; BHXE 1 — BukonanHs HaBYaIbHOIO
XIMIYHOTO €KCIIEpUMEHTY 3a oOmnucaHow TexHikoro, BHXE 2 —
BukoHaHHS HaBUAJIBHOTO XIMIYHOTO EKCIIEPUMEHTY 3a CaMOCTIHHO
nigiopanor TexHikorw; OP3 — OdopmiieHHss po60YOro 301IUTA.



JlaGoparopHa pooora 1
Tema: OBJIAJITHAHHS TA OCHAILIEHHS KABIHETY XIMII.
XIMIYHUH [TOCY ]
Mera: o3HaifomuTHCs 3 0a30BUM IMEpETiKOM 00T JHAHHS HABYAIBHOTO 1
3arajJbHOTO MPU3HAYEHHs KaOIHETy XiMii, HaTypaJIbHUMH KOJICKIISIMH Ta
KOJICKI[ISIMU, MOJICIISIMH, TPUIIaIaMU Ta IPUCTOCYBAHHSAM, 1a00OPaTOPHUM
NpUIAISAM, ITHCTPYMEHTaMU, JTa0OPaTOPHUM TOCYI0OM, MaTepiajamMH, 1o
BUKOPUCTOBYIOTHCSL BUUTEIEM Ta YYHSIMH T Yac BHUKOHAHHS
HAaBYAJIbHUX XIMIYHMX €KCHEpUMEHTIB. BHUBUMTH TMpaBuia TEXHIKH
0e3reKkH, 03HAOMUTHCH 13 ICHYIOUMM 1HCTPYKILISIMU LIOZ0 TOTPHUMAaHHS

MPaBUJI TEXHIKU OE3IEKH.
[nan:

1. TecroBwii KOHTPOJIb 3HAHB 13 TEMH, SIKA BUBYAETHCS (1HIUBIAyaIbHE
TECTYBaHHS).

2. CmiBOecima 3a 3ampONOHOBAHMMH TOTOYHMMH KOHTPOJBHUMH
3alUTaHHSAMU/ 3aBIaHHSIMHU.

3. TlepeBipka MmiATOTOBKH JIO TIPOBEJICHHS HABYAIBHUX XIMIYHHX
CKCIICPUMCHTIB 3a 3alpOINOHOBAHUMH TEXHIKAMH Ta CaMOCTIHHO
iiOpaHuMHU.

4., BukoHaHHS HaBYAJIbHUX XIMIYHHUX €KCIICPUMECHTIB.

IHcTpyKIist 10 BUKOHAHHA:
3aeoanna Nel. Tecmosuii KOHmpoOnb 3HAHbL I3 meMu, AKA
euguacmuca (iHOUGI0yanbHe MecCmy8anHa).

Buxonaiite xopotkorpuBaiy (10 10 XBUIMH) caMOCTIHHY TECTOBY
po0oTy 3a iHaMBiAyanbHUM BapiaHTOM (aApykoBaHi Tectr, Googl-hopma
TOIIO).

3asoanna Ne2. Cnieébecioa 3a 3anponoHo8aHUMU HOMOYHUMU
KOHMPOJbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.
[Tiaroryiite KOpPOTKi BiAINOBiAI Ha 3alpPONOHOBAHI MOTOYHI KOHTPOJBHI
3amuTaHHs/ 3aBIaHHA. BIAmoBial MOXKHA MPEACTABUTH 3 JIOMIOMOTOIO
UTIOCTpaTUBHUX MaTepiasliB TabiauIlb, cxeM, mind-maps, MaJTIOHKIB TOIIO
ab0 BUCIIOBUTH YCHO.

KoHTpoJbHi 3aniuTanHs/ 3aB1aHHSA:

1.ba3oBuii nepenik 06JagHaAHHS HABYAJIBLHOTO 1 3arajJbHOr0 MPU3HAYEHHS
KabiHeTy Ximii.

10



2.IlpaBuna TexHiku Oe3meku nmpu poOoTi B kabiHeTi Ximii. CkiramanHs Ta
3aTBEPKCHHS 1HCTPYKIIIM.
3. XimiyHu# nocyn (000B’ I3KOBUH NEPEITIK Ta KOMIUICKTAITIS).
4 PeakTuBM 1 wMaTepianu s 3a0€3MEYCHHS MIHIMYMY XIMidHOTO
€KCIIEpUMEHTY, TIepe10auyeHOro MporpaMoro 3 Ximii.
5. TunoBi HaOOpH PEaKTUBIB.
6.1Ipunaau, Mo BUKOPUCTOBYIOTHCS B KaOIHETI XiMmii.
3asoanna Ne3. Ilepesipka niozomoeéku 00 HNPOBEOCHHA
HAGUANbHUX  XIMIYHUX  eKCHepUMEHMmI8  3anponoHO8AHUX 00
6UKOHAHHAL.
3aBuacHO O3HAHOMTECh 13 TEXHIKaMU BHUKOHAHHS 3alPOIIOHOBAHUX
HaBYAIBHUX XIMIYHUX EKCIIEPUMEHTIB, HEOOXiIHUMH pEaKTHBaMHU Ta
o0nasHaHHAM, MIATOTYHTeCh A0 IX BUKOHAHHS, HAMUIIITH [paBHIIA
TEeXHIKH O€3MeKH, SKUX CIiJ JAOTPUMYBATUCh TPH BUKOHAHHS
eKCIIEPUMEHTY Ta PIBHAHHA MPOXOKEHHs XiMiuHOi peakuii. Ha 3aHaTTi
3a3HauTe€ O3HAKM IPOXOJDKEHHS peaKklliil Ta 3amaloiTe pe3ysbrar
MIPOBEJICHOTO JOCIIY.
Hasuanvni excnepumenmu i3 6UKOPUCMAHHAM NOCYOY 3A2ANbHO20
NPUSHAYEHHS.
Hazpa HaByasibHOrO (J1a00paTopHOro) ekcrnepuMeHTy: B3aemonis HaTpii
riIPOreHKap0oHATY 3 PO3YMHOM €TAHOBOI KHCJIO0TH
OO0sanHaHHS | peakKTHBHU: MOPOLIOK HATPIM riporeHKapOoHaTy (Xap4yoBa
cofia), pO3YMH HATpiil rigporeH kapOooHaTy, pO3YMH €TaHOBOI KMCJIOTH, /1Ba
OJIHAKOBI CTaKaHu (MpoOIpKM), MIaTelNb, CKINKA, CIPHUKH.
Texnika npoBeaeHHsl eKkclnepuMeHTY: B mnepmmii ximiuHuil crakaH
HacumaTv 2-3 mmarenl MOPOUIKY HATpiil rigporeHkapOoHATy, B JPYrHil
Hautd 50 M1 po3unmHy HaTpid rigporeHkap6oHaty. Ilo kpaminnax
nojaite 5-10 M1 po34rHY €TaHOBOI KHCIIOTH. 3BEPHYTH yBary Ha O3HaKH
MPOXO/KEHHS XIMIYHOI peakiii. 3 JONOMOror CKINKM BHU3HA4TE YU
MIATPUMY€E TOPIHHS Ta3, SKUIM BUIIISETHCS.
IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIePUMEHTY:

PiBHsinHs xiMiuHOI peakiuii, mo Big0yBaeTbcs:

11



O3HaKH NPOXOIKEHHS PeaKIliii:

3amanoiiTe pe3yabTAT IMPOBEAEHOI0 JOCHIAYy Ta MNiANUIIITH BCi
KOMIIOHEHTH €KCIIePUMEHTY.

3aeoannsn Ned. Iliozomyiime 00un HaeuaNbHUIL eKCREPUMEH, WO
6UMA2AE BUKOPUCMAHHA CREUIATIbHO20 XIMIYHO20 NOCYO).

3anpornoHyiiTe TEXHIKM BHKOHAHHS OOpPAaHOTO EKCHEPUMEHTY JUIS
JEMOHCTpAIlil BUMTETIEM Ta BUKOHAHHS YYHEM SIK J1a00OpaTOPHOTO JOCTiAy
a00 OJHOTO 13 3aBAaHb MPAKTUIHOI pOOOTH.
Onuiite B poO0YOMyY 301IMTI 00paHi EKCIEPUMEHTH 32 MJIAHOM:
Ha3Ba nemoHcTpaniiiHOr0 eKCIePpUMEHTY:

O0saHaHHA | peakTHBU:

TexHiKka NpoBeieHHs eKCIIEPUMEHTY:
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IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 0CTIiAy i mnianmumiTe Bcei
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

Haspa y‘-lHiBCl)KOFO CKCIICPUMCEHTY:

OO0sanHaHHs | peakTHBH:

TexHika npoBeeHHs eKCIIEPUMEHTY:

13



IIpaBuia TexHiku Oe3neKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS PeaKIliii:

3amaioiiTe pe3yabTaT MNPOBEIEHOI0 AOCHIAY | NiANUIIITE BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

(O060B’s13k0BO MOBiOMTE Ja00paHTa, He Mi3HimeE AK 3a 3 AHI 10

JadopaTtopHoi po0oTH, TNPO mNepedik HeOOXiIHMX peakTHBIiB i

00.JIaTHAHHS [JIsI IPOBEeHHsI 00PAHOr0 eKCIIEPUMEHTY.)
PexomengoBaHna jiteparypa (6a30Ba Ta 10MOMizKHA):

1. Amiukina O., AaeeBa O., €Bmouenko O., Kamincekuii O.,
[Tucapenko C., Yymak B. XimiuHUH €KCIIEpUMEHT y WIKOJII Ta BIOMA:
HaBuaibHUU mociOHuK. JXKXurtomup: Bun-so KAV im. 1. ®@panka, 2024. —
386 c. : 1.

2. Jpo6ouskuit A.C., HImyknep FO.I'. Ilpunaau niast ;eMOHCTpYBaHHS
nociiais 3 ximii. Kuis : Pan. mkoma, 1988. 70 c.
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3. Hybxomenpka I'.M., HopuenkoBa K.JI. besneunmii XimidHMi
eKCIIEpUMEHT : MeTOoAu4Hui mociOHuk. TepHomine : Mannpisens, 2017.
320 c.

4. Kabiner ximii — Oe3meuHUil OCBITHIH NPOCTIp : METOAWYHHA
nocionuk / ynopsn.: JI.A. Kopoctine. Cymu, 2021. 112 ¢

5. Kab6iner ximii / ymopsan.: JLLA. Kopocrine, K.M. 3agopoxHuii.
XapkiB : OcHoga, 2006. 176 c.

6. PusBanoB A.K. XiMiuHMI €KCIIEpUMEHT Yy MIKOJI : METOIUYHUI
nocioHuk. XapkiB : Panok, 2002. 128c.

7. Cuiryp [.B., YebotaproB O.M. MeToauka Ta TexXHIKa IIKIJILHOTO
xiMmiyHOTO  ekcrepuMmenty. Yactuna 1. Opranizamis 0e3Me4yHOro
eKCTIEPUMEHTY B IIKOJI : METOAMYHUM MOCIOHHMK AJISt CTYNEHTIB (-Ty XiMmii
ta ¢apmanii. Oxeca : Hpyk [linens, 2020. 68 c.

Hara: Ouinka: Hignuc Bukaagaya:
JlaGopaTopHa podora Ne2
Tema: OCHOBHI OITEPALIIl B HABUAJIbHOMY XIMIYHOMY
EKCITEPUMEHTI

Mera: 03HalOMUTHCH 13 OCHOBHHMH OIEpPALISIMH, SIKI HMPOBOISTH
BUMTENb Ta Yy4HI TiJ Yac BHUKOHAaHHS HABYAIBHUX XIMIUHHUX
eKCIIEpUMEHTIB, pPO3BMHYTH HABUYKH TIPOBEIEHHS OCHOBHHX
omepauniii (HaCHNaHHS, HAJMBaHHS, 3Ba)XyBaHHS, BHUMIPIOBAHHS,
(GiTbTpyBaHHS, TUCTUIAIIT TOIIO) i3 YITKUM JOTPUMAHHSM MpPaBUII
TEXHIKM Oe3MeKH, MOBOKEHHS 3 peaKTUBaMHU Ta IOCYIOM 3arajbHOro
Ta CHeliaIbHOTO MPU3HAYECHHS.
ILnan:

1. TecroBuii KOHTPOJb 3HAHB 13 TEMH, SIKA BUBYAETHCA (IHIUBIAyaabHE
TECTYBaHHS).

2. CmiBOecima 3a 3ampONOHOBAHUMH TOTOYHUMH KOHTPOJBHUMH
3aNnuTaHHAMU/ 3aBJJaHHSAMHU.

3. TlepeBipka MmATOTOBKH JIO TPOBEICHHS HABYAIBHHX XIMIYHHX
EKCIIepUMEHTIB 3a 3alpolOHOBAaHUMM TEXHIKAMH Ta CaMOCTIHHO
nia10paHuMU.
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4. BukoHaHHS HaBYaJIbHUX XIMIYHHMX €KCIICPUMECHTIB.

IHCcTpYyKIList 10 BUKOHAHHS:
3aeoannsa Nel. Tecmosuit KOoHmpo/ib 3HAHDb 3 MEMU, AKA 6UBUACMbCA
(inouegioyanvne mecmyeanns).

Buxkonaiite kopoTkoTpuBaity (m0 10 XBWJIMH) CaMOCTIHHY TECTOBY

poboTy 3a iHIMBIAyalnbHUM BapianToMm (IpykoBaHi tectH, Googl-dpopma
TOIIO).
3aeoanna Ne2. Cnisbecioa 3a 3anponoHOBAHUMU HNOMOYHUMU
KOHMPOIbHUMU 3ANUMAHHAMU/ 3080AHHAMU.
[Tigroryiite KOpPOTKI BIAINOBiAI Ha 3alpPOIOHOBAHI MOTOYHI KOHTPOJBHI
3amuTaHHs/ 3aBlIaHHA. BIiamoBiml MOXKHA MPEACTAaBUTH 3 JIONIOMOTOIO
UTIOCTpaTUBHUX MarepiaiiB TaOJHIb, CXeM, JICKTPOHHUX MpEe3eHTAiH,
MAaJTFOHKIB TOIIO 200 BUCJIOBUTH YCHO.

KoHTpoJibHi nuTaHHS/ 3aBAaHHSA:
1.Cnocobu HarpiBanHs. HarpiBaibpHi npumnanu.
2.HarpiBanHs Ha cnupti, OyaoBa CIUPTIBKH, IpaBmia poOoTH i3
CIIUPTIBKaMH.
3.EnextponarpiBaiipHi IpuIaay i mpaBuia poOOTH 3 HUMHU.
4.1"a30B1 HarpiBaJIbHI MPUJIAAH, IX BUIM Ta IpaBUiIa poOOTH 3 HUMH.
5.I1IpoxkaproBaHHsI, XapaKTEpUCTHUKA OTIepallii Ta MpaBuiia MPOKapIOBAHHS.
6.BuMiproBaHHs TemmepaTypu, TEpMOMETpH, OyaoBa Ta IHTEpBaJIU
BUMIipIOBaHHUX TeMnepaTyp. bygoBa Tepmockora.

7 Knacudikauis Bar. Baru ans rpyboro Ta TOYHOrO 3Ba)KyBaHHS,
MIPUHIIMII Ta IPaBUIIa pOOOTH.

3aeoanna Ne3. Ilepegipka niozomoeku 00 npoeedeHHa ma
GUKOHAHHA HAGUATLHUX XIMIYHUX eKCNEPUMEHMIE 3anpOnOHO8AHUX 00
6UKOHAHHAL.

3aB4acHO O03HAHOMTECh 13 TEXHIKaMU BHUKOHAHHSI 3allpOIIOHOBAHUX
HAaBYAIIbHUX XIMIYHUX EKCIEPUMEHTIB, HEOOXiIHUMHU peaKTHMBaMH Ta
oOnaHaHHSAM, WIATOTYHUTECh N0 iX BHUKOHAHHS, HAIMWINITH MpaBUia
TeXHIKM O€3MeKH, SKUX CHiJ JOTPUMYBATUCh TIPU  BHUKOHAHHS
eKCIIEPUMEHTY Ta PIBHSHHS NMPOXOJKEHHS XiMiuHO1 peakuii. Ha 3ansaTTI
3a3HauTe O3HAKHU TMPOXO/DKEHHS peakiliii Ta 3aMalioiTe pe3ylbTaT
MIPOBEACHOTO JIOCII Y.

Ha3pa excriepumenty: TepMiuHuMii po3Kjaaj KaJdiid HiTpaTy
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Oo6snagHaHHA i peakKTUBM: KaJiii HITpAT KPUCTATIYHHH, MPOOipKa, IIIMaTOK
JIEPEBHOTO BYT1JUISA, MIHIET, MaTbHUK, JIOTOK 3 MICKOM.

TexHika mnpoBeleHHS  eKCHEePHUMEHTY: B  MpoOipKy  HacumTe
KPUCTAJIIYHOTO Kalid HiTpary mapoM 2-3 cM, 3akpimite MpoOipKy B
IITaTUBI, MM MPOOIPKY MOCTABTE JOTOK 13 mickoM. JloOpe mporpiiite BCrO
npobipKky Ta TOPOAOBKYHTe HarpiBanHi pedoBuHH. Komm  cinb
PO3IUIABUTHCA Ta MOYHE 3aKWUIIATH BI3bMITh TUTCJIBHUMH LIUMOISIMH a0o0
MIHIIETOM HEBEJIWKUN IMATOK JIEPEBHOTO BYTULIS, PO3KapTe HOro B
MmoiyM’i, MIPUITMHITH HAarpiBaHHS Ta IIBHUJIKO BKHUHBTE B MPOOIPKY 3 Kajii
HITPaTOM, SIKUI PO3KJIATA€THCS.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs XiMiuHOI peakuii, o BigdyBaeTbcs:

O3HaKku MPOXO/’KEeHHS PeaKIlii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

3asoanna Ned. Iliocomyiime o0un naguanvHuili eKcnepumenm, nio
Yac GUKOHAHHA AKO20 GUKOHYEMbCA O00HA a0 OeKilbKa XIMIUHUX
onepauiu (nHazpieannsa, 36a)CyGAHHA, GUMIPIOGAHHA meMnepamypu,
00°emy, nposcaproeanns, eKCmpaxyis, Yiibmpyeanns mouio).
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3anponoHyiiTe TEXHIKM BHKOHAHHS OOPAaHOTO EKCHEPHMEHTY IS
JIEMOHCTpaIlii BUUTENIEM Ta BUKOHAHHS YYHEM SIK JJa0OpaTOpHOro JOCITiny
ab0 OHOTO 13 3aBAaHb MPAKTUIHOI pOOOTH.
Onuirite B poO0YOMY 30IIUTI OOpaHUI €KCIIEPUMEHT 3a IIAHOM:
Ha3Ba 1eMOHCTpaliiiHOI0 eKCIIePUMEHTY:

O0safHaHHA | peaKTUBH:

Texnika NMPOBEACHHA €EKCIIEPUMEHTY .

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPUMMYBATHCh IpPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bin0yBaeTbcs:

O3HaKM NPOXO/I2KEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEAEHOr0 AOCTaiAy i mianumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-
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Ha3Ba y4YHIBCbKOI'0 eKCIIEPUMEHTY:

Ob6n1aiHaHHA | peaKTUBH:

TexHika npoBeeHHsI eKCTIEPUMEHTY:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eTbCH:

O3HakM NPOXO/ZKEeHHS peaKuiii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

(O0oB’s13k0BO MOBiAOMTE JIa0OpaHTa, He Mi3Hime sIK 3a 3 AHI A0
JadopaTopHoi podOTH, NP0 mepeik HeoOXiIHMX PpeakTHBIB i
00J1alHAHHSI VI IPOBeeHHS 00PAHOr0 eKCIIePHMEHTY.)
PexomenaoBaHna jiteparypa (0a3oBa Ta 10N0MixKHa):
1. Amiukina O., AsnpeeBa O., €pgouenko O., Kamincekuii O.,
[Tucapenko C., Uymak B. XimiuHMI €KCHEpHUMEHT y WIKOJI Ta BAOMA:
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HaBuaabHUU mociOHuK. XKutomup: Bug-Bo XKV iM. 1. Opanxka, 2024. —
386¢.: .

2. po6oupkuii A.C., HImyknep FO.I'. [Ipunaau ayis AeMOHCTpYBaHHS
mociinis 3 xiMil. Kuis : Pax. mkoma, 1988. 70 c.

3. dyokosenpka I'.M., HoBuenkoBa K.J[. besmeunmit XximiuHuit
eKCIIEpUMEHT : METONWYHUN mociOHuK. TepHominb : Manapiseus, 2017.
320 c.

4. PuzanoB A.K. XiMmiuHMI €KCIIEPUMEHT Yy MIKOJi : METOIUYHUIN
nocioHuk. XapkiB : Panok, 2002. 128c.

5. Cuiryp /I.B., Ye6oraproB O.M. MeToauka Ta TE€XHiKa MIKIJILHOTO
xiMmiyHOTO ekcriepuMenTy. YactmHa 1. Opranizamis  0e3medHoro
eKCTIIEPUMEHTY B IIKOJI : METOJMYHUH MOCIOHUK ISl CTYICHTIB (-Ty Ximil
ta ¢apmanii. Oxeca : Hpyk [linens, 2020. 68 c.

Jlara: Omninka: Iignuc BuKIagava:

JlaGopaTropna pob6ora 3

Tema: HABUAJIbHUM XIMIYHUM EKCIEPMMEHT, MOI'O
BU/11, OCOBJIMBOCTI BUKOHAHHSA

Meta: 03HaHOMHUTHUCH 13 KIACH]IKAIISIMH XIMIYHOTO €KCIIEPHMEHTY.
Busnauntu siki QyHKOIT Bigirpae aeMoHCTpauiiHUM, 1abopaTopHuit
Ta pPO3YMOBUM HaBYAJbHUN XIMIYHUHA €KCIIEPUMEHT. 3pO3yMITH
3HA4YeHHs JEMOHCTPALiHHOTO0 HABYAJIBHOIO EKCIEPUMEHTY, YMOBHU
e(peKTUBHOro Ta 0e3MeyHoro MHOro MpPOBEJIEHHS; YCBIIOMHUTU
0co0aMBOCTI  opradizauii ~ (QpOHTaNbHOrO,  TIPYHOBOTO  Ta
IHAMBIAYaIbHOIO YYHIBCBKOrO excrepuMeHTy. HaOyTu HaBu4OK
BUKOHAHHA PI3HUX BUJIIB HABYAJIHHOI'O XIMIYHOTO €KCIIEPHUMEHTY.

ILnan:

1. TectoBHil KOHTPOIIb 3HAHb 13 TEMH, sSIKa BUBYAETHCA (IHAUBITyalbHE
TECTYBaHHS).

2. CmiBOecima 3a 3ampONOHOBAHMMH TOTOYHMMH KOHTPOJBHUMHU
3alMTaHHSAMU/ 3aBIaHHSIMHU.

3. IlepeBipka MmiATOTOBKH JO TPOBEAEHHS HABYAIBHUX XIMIYHHX
€KCIIEPUMEHTIB 3a 3alpOlOHOBAaHUMHU TEXHIKAMH Ta CaMOCTIHHO
niAi0paHUMU eKCIIepUMEHTaMH.

4. BukoHaHHS HaBYAJIbHUX XIMIYHUX €KCIIEPUMEHTIB.
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IHcTpyKIist 10 BUKOHAHHS

3aeoanna Nel. Tecmosuit KOHmMpPOIb 3HAHb 3 MeMU, AKA 6UBUACHIbLCA

(inougidyanvne mecmyeanns).

Bukonaiite kopotkorpuBainy (10 10 XBWJIMH) CaMOCTIHHY TECTOBY
po0OTy 3a IHAMBIAyaJbHUM BapiaHTOM (IpykoBaHi TecTH, Googl-dhopma
TOIIO).

3aeoannsa Ne2. Cnisbecioa 3a 3anponoHOBAHUMU NOMOUYHUMU

KOHMPOIbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.

[TigroryiiTe KOpPOTKI BIAMOBiAI Ha 3alpPOINOHOBAHI MOTOYHI KOHTPOJBHI

3aMuTaHHs/ 3aBIaHHs. BiAmoBili MoOXHa TPEACTABUTH 3 JOIMOMOTOIO

LTIOCTpATUBHUX MartepianiB TaObyiuip, cxeM, mind-maps, MaJIrOHKIB TOIIO

a00 BUCIIOBUTH YCHO.

KoHTposibHi nuTanHs1/ 3aBAaHHS:

1. TloHATTS «HAYKOBUH XIMIYHHMH eKCIEPUMEHT» Ta «IIKUIbHUH
XIMIYHUN €KCTIEPUMEHTY, CIIiIbHI Ta BIIMIHHI PUCH.

2. Knmacudikamiss THIIB HABYAIBLHOTO  XIMIYHOTO  EKCIICPUMEHTY.
JemoHcTpaniiiauii  (BUMTENbCHKUI, YYHIBCHKUI), J1abopaTOpHUil
(YpouHUii, MO3aypOUYHUI), PO3YMOBUM (TEOPETUUHUN, MPAKTUYHUH,
BipTyasbHUi) ekcriepuMeHT. OCHOBHI O3HAaKHU Ta (PyHKIIi{ KOKHOTO.

3. [JemoHcTpamiifHUii XIMIYHMHA EKCIIEPUMEHT — OCHOBHHMH BUJ
eKCIIePUMEHTaIbHO-HAaBYAIbHOT pOOOTH BUMUTETIS.

4. TexHika Ta METOAWKA JEMOHCTPAIIHOTO XIMIYHOTO €KCIIEPUMEHTY,
BHUMOTH JI0 OpraHi3allii Ta MpoBeIeHHS.

5. JleMOHCTpamiiHUI CTIT — OCHOBHE Miclle POOOTH BYMTENs XIMIi.
Bubip nokamii 1eMOHCTpyBaHHA JOCHITy, 3acO0M YHAOYHEHHS
JeMOHCTpaiitHuX nocmiaiB. OpraHizaiisi CIOCTEPEKEHHSI YUYHIB Ta
HaBYAJIbHOT pOOOTH BUMTENS MiJl Yac MPOBEICHHS IEMOHCTPAIiifHOTO
XIMIYHOTO €KCTIEPUMEHTY.

3aeoanna Ne3. Ilepesipka niozomoeku 00 npoeeoeHH:A
HAGUANbHUX  XIMIYHUX  eKCHEePUMEHMmIE  3anpOnoOHO8AHUX 00
6UKOHAHHAL.

3aByacHO O3HAHOMTECh 13 TEXHIKaMU BUKOHAHHS 3alPOIIOHOBAHUX

HAaBYAJLHUX XIMIYHHX EKCIEPUMEHTIB, HEOOXiIHUMH peaKTHUBaMH Ta

oOJaHAaHHAM, WIATOTYHTECh MO I1X BHUKOHAHHS, HAMUIITH IpPaBHUIIA

TEeXHIKM O€3MeKu, SKUX CJIi JOTPUMYBATUCh TP  BHUKOHAHHS

€KCIIEPUMEHTY Ta PIBHAHHS MPOXOKEHHSI XIMIYHOI peaKilii.
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3aeoanna Ne4. Ha 3aHATTI BUKOHAWTE 3ampOINOHOBAHUM
BHUKJIaJJaueM EKCIEPUMEHT, 3a3HA4Te€ O3HAKU IMPOXODKEHHS PEakIiii Ta
3aMalonTe pe3yiabTaT MPOBEAECHOTO JOCIIIY.
1. Ha3Ba HaBYAJIbLHOIO eKCIIEPUMMEHTY (ieMoHcTpauis): Peakiis 3
BU/IIJICHHAM ras3y.
OO0aagHaHHA | peakTMBH: PO3UMH HATPil KapOOHATY, PO3YMH XJIOPHUIHOT
Kucnotu, 3-6% poszuumH rigporeH mnepokcuay, Manran(IV) oxcun
(mopomrkonofiOHuit  abo rpaHynbOBaHWM), XIMIYHHMH cTakaH abo
JEMOHCTpAIiitH1 TPOOIPKH, NATBLHUK, CKIISTHA MAIMYKA, CIPHUKH, CKIITKa.
TexHika MpoBeIeHHN eKCIIEPUMEHTY.
I cmoci6: B ximiynuii crakan Hamuiite 10-15 M po3unmHy Hatpid
kapOonary. Jlo po3umHy nonmaiiTe Takuii ke 00’€M pO3YMHY XIJIOPHIHOL
kucnotu. CrocTepiraiiTe oO3HAaKM MPOXOMKEHHS XIMIYHOT — peakiiii.
Busnaurte 3 70IMOMOTr0r0 TOPIOYOi CKIMKK YU MATPUMYE TOPIHHS Ta3, SIKUH
BUIISETHC.
I cmoci6: Hamwmiite B crakan 10-15 M po3ywHy TiIpOreH MEPOKCHIY,
JoJlaiTe mmaTeneM HeBeluKy KinbkicTh MaHran (IV) oxcuay (0,2-0,5 r Ha
kiHni mmarens). CrocrepiraiitTe NPOXOPKEHHS XIMIYHOI peakmii Ta
BU3HAuUTe ii O3Haku. Bu3HauTe 3 JOMOMOIrOI TOPHOYOI CKIMKH YU
HiATPUMYE TOPIHHSA a3, SKUH BUALISETHCS.
Onunrite B poO0YOMY 30IIHUTI €KCTIEPUMEHT 32 TIAHOM:
IIpaBuaa TexHiku O0e3MeKH, SIKUX HEOOXiTHO NOTPUMYBATHUCHh NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakilii, IO Bin0yBa€eThCH:

O3HaKH NPOXOKEHHS peaKIii:
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3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

2. Ha3Ba HaBYAJIbLHOIO eKCNIEPUMEHTY (ieMoHcTpanis): Peakmii 3
BHIIAJLiIHHAM 0Caay

ObnagnanHs i peakTHMBHM: pO34uMH Oapidl XJIOpUAY, PO3YMH HATpPIH
cynbdaTy, pO34YMH KympyM cyibdary, pO3UMH HaTpiil TiIpOKCUIY,
XIMIYHHMI CTaKaH, CKJISIHA MaJTudKa.
TexHika npoBeaeHHs OCTiAy.
I cnoci6: B ximiunmii crakan Hanumiite 10-15 M po3uuny Oapiit xsmopuny,
710 HBOTO JojaiTe 4-5 M1 po3unHy HaTpiil cyibdaty. BiamiTeTe 3MiHH, 1110
BiIOyBarOTHCsI. 3BEpHITH yBary Ha O3HaKY MPOXOHKEHHS XIMIYHOT peakxitii.
II cnocid: B ximiynmii crakan Hanmiite 10-15 mi pozumny kxynpym(Il)
cyapdary, 10 HBOro jAojaiite 4-5 M pO3UMHY HATPid TIIPOKCHUIY.
BingmiTeTe 3MiHM, 1m0 BiAOyBarOTbCcA. 3BEpHITH YyBary Ha O3HaKy
MPOXOKEHHS XIMIYHOI peaKiiii.
OnuuriTe B po60YOMY 30IINTI €KCIIEPUMEHT 3a IJIAHOM:
HasBa nemoHcTpauniiiHOr0 eKCIepUMEHTY:

OO0sanHaHHs | peakTHBH:

TexHika npoBeeHHs eKCIIEPUMEHTY:
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IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amajoiiTe pe3yabTaT TMNPOBEIEHOr0 A0CHiAy i miaAmumiTe Bcei
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

3. Haspa HaBYaIbHOTO €KCHEPUMEHTY (AeMoHcTpailisg): Peakuis, mo
CYNIPOBOIKYETHCS 3MiHOI0 3a0apBJIeHHSA

Oobnagnanns i peaxtuBu: pos3unH ¢epym(Illl) cympdary abo (III)
XJOPUAY, PO3YMH Kamii TioliaHaty abo aMOHIW TiomiaHAT, XIMIYHUN
CTaKaH, TUCTHUJIAT.
TexHnika npoBeleHHsl ekcniepuMeHTy: B XimiuHuii crakan Hamuitte 10-15
min po3unny (epym(Ill) cynpdary Ta momaiite M0 HBOTO KpalTMHAMH
pO34YWH KaJliid TioliaHaTty abo aMOHiW TioIliaHATy, IMICJIS YOTO AUCTHIISITOM
PO3BEAITh PO3YHH B YOTHUPH - I’ SITh Pa3iB.
Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:
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Ha3zBa 1eMOHCTpaUiiiHOI0 eKCIIePUMEHTY:

Ob6n1aiHaHHA | peaKTUBH:

TexHika npoBeeHHsI eKCTIEPUMEHTY:

IIpaBuia TexHikum Oe3neKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BindyBaerbes:

O3HaKH NIPOXOMKEHHS PeaKIii:

3amanmoiiTe pe3yJbTaT NPOBEICHOr0 JOCTiAy 1 mianuImiTh Bcei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-
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4. Ha3Ba HaBYAJIbHOILO EKCHCPUMEHTY (JIeMoHcTpailis): Peakmis 3

BH/IiJICHHAM TeIia

Oobaagnanus i peakTuBH: a3zdecToBa ab0 KepaMivyHa IUIACTHHKA,
MOPOIIOK  almioMiHi0  (abo  myapa), KpucramiuHuid Hox  (moOpe
noApiOHEHWI), BOJA, CKISHUMA J3BIH, CKJISIHA TajJd4Ka, CTyIKa 3
TOBKAYHKOM.

Texnika nmpoBeaeHHsI eKCNEPUMEHTY. KPUCTAIIYHUN MO Macoro
3,5 T nobpe moapiOHITH B cTymii, goxaite 0,5 r© amOMiHIEBOT MyApu abo
MopomIKy Ta no6pe nepemimaite. Cyminn Hoay Ta aqrOMIHIIO HACHIITE Ha
KepaMiuHy a0o a30ecTOBY IUTUTKY TipKOIO, 3p00iTh HEBEIUKY 3arIMOMHY B
nenTpi. Ha cymim kamHiTh 3-5 Kparenab TeIioi BOAM Ta IIBHJKO HAKPUHTE
I3BOHOM. Peakiiiss BUKOHYHTE y BUTSDKHIN madi.
Onunrite B poO0YOMY 30MIUTI €KCIIEPUMEHT 32 IIIAHOM:
HasBa neMmoHcTpauniiiHOr0 eKCIEPUMEHTY:

O0siaHaHHA | peakTHBU:

Texnika NMPOBECACHHA €EKCIIEPUMEHTY:

IIpaBuna TexHikH 0e3nmeKH, SIKAUX HEOOXIAHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIePUMEHTY:

PiBHsiHHA XiMIYHOI peakiiii, 10 BiA0yBa€eThCs:

O3HaKH NPOXOIKEHHS peaKuiii:
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3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH
eKCIepHUMEeHTY.

Mau.
1-
2.
3-

Inougioyanvhe 3a60anns
Iliozomyiime o0un naguanvHUll eKCnepuMenm, AKUIL 0eMOHCMPYE
O03HAKU NPOXO00MHCEHHA XIMIuHOT peakuyii (6udineHHa 2azy, 6UNAOAHHA
ocaoy, 3mina 3a0apenenns, noaea 3anaxy, menioeuii egpexm).
3anponoHyiTe TEXHIKM BHKOHAHHS OOpPaHOTO EKCIICPUMEHTY JIJIs
JIEMOHCTpAllii BUMTEJIEM Ta BUKOHAHHS YYHEM SIK JJa0OpaTOPHOTO JOCIHiay
a00 OIHOTO 13 3aBAaHb MPAKTUYHOI POOOTH.
OnuuritTe B po004oMy 301IUTI 0OpaHUi €KCIIEPUMEHT 3a TUIAHOM:
HasBa nemoHcTpauniiiHOr0 eKCIIePUMEHTY:

OO0sanHaHHs | peakTHBH:

Texnika MPOBEACHHA CKCIICPUMEHTY .

IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBusinHs XiMiuHOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS PeaKIliii:

3amasoiiTe pe3yJabTarT MPOBEIEHOr0 JA0CHIAYy i mANumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

Haspa y‘IHiBCbKOl"O CKCIICPUMEHTY:

O0saHaHHA | peakTHBU:

Texnika NMPOBECACHHSA €EKCIIEPUMECHTY .

IIpaBuna TexHikn Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCh IIPH
BUKOHAHHI EKCIIEPHUMEHTY:
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PiBHsinHs xiMi4HOI peakuii, mo BindyBaeTbes:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.

1-
2-
3-

(O00B’s13k0BO MOBiIOMTE Ja00OpaHTa, He Mi3Hime AK 3a 3 OHI A0
JadopaTtopHoi po00oTH, NpPO mNepedik HeOOXiTHMX peakTHBIB i
00J1alHAHHSI VI IPOBeCHHS 00PAHOr0 eKCIIePHMEHTY.)

PexomennoBaHna jgiteparypa (6a3oBa Ta 10Nn0MixkHa):

1. Amniukina O., ABmeeBa O., €Bgouenko O., Kamincekuii O.,
[Mucapenko C., Uymak B. XimiuHMi e€KCIIEpUMEHT y IIKOJI Ta BJOMA:
HaByaabHUN nociOHuK. XXutomup: Bun-so XKV im. 1. @panka, 2024. —
386c.: 1.

2. Aniukina, O. B., 2016. ®opmyBaHHS BMiHb HPOBEICHHS
XIMIYHOTO  €KCHEpPUMEHTY B  IIKOJlI MalOyTHIMH  BUHTEISIMH
npupogHUYUX Jucuuiniid. Kannunar nayk. JKutoMupebkuil aepskaBHUM
yHiBepcuTeT iMeH1 IBana ®panka, 308 c.

3. I'paboBuit A.K. JlemoHcTpaniitHuii XiMiYHUN eKcriepuMeHT y 12-
pIUHIM MIKOJI : HAYKOBO-METOJUYHHUNA TMOCIOHMK JJs CTYAEHTIB Ta
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BuutTeniB  ximii. Yepkacu : Bwua. Bix. UYHY imeni bormana
XmensHUILEKOTO0, 2009. 228 C.

4, I'pabouii  A.K. Meroauka 1 TEXHIKa JIEMOHCTpPAIIHHOTO
XIMIYHOTO EKCIEPUMEHTY Y 3arajbHOOCBITHIX HAaBYAJIBHUX 3aKIaJax :
nocioHuK 1 BunTeniB. Uepkacu : Beprukains, 2006. 144 c.

5. I'pabosuii, A. K., 2012. Teoperuko-mMeTon4HI 3acaau
HABYAJILHOTO XIMIYHOTO E€KCIIEPUMEHTY B 3arajJbHOOCBITHIX HaBYaJIbHUX
3aknanax:  [monorpadis].  UYepkacu: UHY  imeni  Bormana
XMenpHUIBKOrO0, 376 C.

6. I'puropoBuu O.B. Ximiunuii ekciepuMeHT y mkomi. 7-11 kinacu
/ ynopsn.: O.B. I'puroposuu, O.B. Hecrkmii. XapkiB : Panok, 2008.
192 c.

7. JHy6xosenpka I'"M., HoBuenkoBa K.JI. be3neunwuii XimiuHuit
eKCIePUMEHT : METOANYHMIA nociOHuk. Tepromins : Manapisens, 2017.
320 c.

8. PusBanoB A.K. XiMi4HUI €KCIEPUMEHT y MIKOJI | METOAUYHHUNA
nocioHuk. XapkiB : Panok, 2002. 128c.

9. Cuiryp H.B., UeborappoB O.M. Meroanka Ta TEXHIKa
HIKITBHOTO — XiMIYHOTO ekcnepumeHTy. Yactuna 1. Opranizanis
0C3MEYHOr0 EeKCIIEPUMEHTY B MIKOJIi: METOJWYHHHA IMOCIOHHWK s
CTyAeHTIiB ¢-Ty XiMii Ta papmarii. Oneca : pyk IliBnens, 2020. 68 c.

Jlara: Omninka: Ilignuc BUKIaga4va:

JlaGopatopHa pobora 4-5

Tema: HABYAJIbHUIM XIMIYHUM EKCIIEPUMEHT V 7 KJIACI
3AKJIAJTY 3ATAJIbHOI CEPEJIHBOI OCBITU

Mera: o03HallOMUTUCH 13 TEXHIKAMHU TPOBEACHHS HaBYAJIbHUX
XIMIYHUX €KCIIepUMEHTIB nependaueHux HaBuanbHOIO mporpamoro
JUIS 3araJIbHOOCBITHIX HaBYaJbHUX 3akiamiB 3 XiMmii 7-9 kiac
(3arBepmkeHa Hakazom MiHicTepcTBa OCBITH 1 HaykKd YKpaiHU Bif
07.06.2017 Ne 804) B 7 xynaci, HaOyTH TNPAKTUYHUX HABUYOK
NPOBEICHHS  3alPOMOHOBAHUX HABYAJIBHMX EKCIIEPUMEHTIB  Ta
MO>KJIMBOCTI IX IMIUIEMEHTALil MPY BUKJIAJAaHHI XiMii 32 ICHYIOUHMH
MopaensHuMH  HaByanbHUMM Tporpamamu  O. B .I'puropoBuu Ta
I'. A. JlameBcrKoOi).
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Ilnan:

1. TecToBHii KOHTPOIb 3HAHH 13 TEMH, KA BUBYAETHCA (IHIUBITyaTbHE
TECTYyBaHHS ).

2. CmiBOecima 3a 3ampONOHOBAHUMH TOTOYHMMH KOHTPOJIBHUMHU
3aMUTaHHSAMU/ 3aBJITaHHSMHU.

3. TlepeBipka MmIATOTOBKH JO TMPOBEICHHS HABUAIBHUX XIMIYHHX
EKCIIEPUMEHTIB 3a 3alpOlNOHOBAaHUMH TEXHIKAMU Ta BJIACHUMHU
nigi0paHuMH eKCTIEPUMEHTAMHU.

4. BukoHaHHS HaBYaJIbHUX XIMIYHHMX €KCIICPUMECHTIB.

IHCTpYKIList 10 BUKOHAHHSA:
3aeoanna Nel. Tecmosuit Kommponv 3HaAHbL i3 memu, AKaA
eueuacmucsa (iHOUgiOyanbHe mecmy8anHs).

Buxonaiite xopotkoTpuBany (10 10 XBHIWMH) CaMOCTIHHY TECTOBY
poboty 3a iHaMBigyanbHUM BapianToMm (apykoBaHi Tect, Googl-dhopma
TOIIIO).

3aeoanna Ne2. Cnisbecioa 3a 3anponoHOGAHUMU NOMOYHUMU

KOHMPOIbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.

[ligroryiite KOpOTKi BiANOBiAI HA 3aIpPOIIOHOBAHI MMOTOYHI KOHTPOJBHI

3amuTaHHs/ 3aBlIaHHsA. BiIMmoBili MOXKHa TNPEJICTABUTH 3 JIOIOMOTOIO

UTFOCTPAaTUBHUX MaTepialliB Ta0JIUIb, CXeM a00 BUCIOBHUTH yCHO.

KonTpoJbHi nuTaHHS/ 3aB1aHHSA:
1. HaseniTe mnepenik HaBYalIbHMX EKCIIEPUMEHTIB IepeadadyeHnx
HaBuanbHOI0 mporpamoro Ajs 3aralbHOOCBITHIX HaBUAIBHUX 3aKJIa/iB 3
ximil s 7-9 (3arBepkeHa Hakasom MiHicTepcTBa OCBITH 1 HayKH
Ykpainu Big 07.06.2017 Ne 804) B 7 knaci.
JleMOHCTpalliifHI eKCIEpUMEHTH:

JIaGopatopHi AOCIHiIH:
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2. TlomipkyiiTe, SKHUMH €KCIIEPUMEHTAIbHUMU BMIHHSMH  Ma€
BOJIOJIITH BYMTENb, 100 BUUTEIh MalCTEPHO BHKOHAB O3HAUCHI BaMH
JIEMOHCTpAIiiiHI EKCTICPUMEHTH

3. IlomipkyiiTe, SKI eKCIIEpUMEHTaIbHI BMIHHS OyayTh ()OpMYBaTHUCH
B YYHIB y Tpoleci BUKOHAHHS O3HAYEHUX J1aDOPaTOPHUX
€KCIICpUMECHTIB:

3aeoanna Ne3. Ilepesipka niocomoeéku 00 HPOGEOEHHA
HAGUANbHUX  XIMIYHUX  eKCHepUMEHMmIé  3anpoOnoOHO8AHUX 00
GUKOHAHHAL.

3aBuacHO O3HAlOMTECH 13 TEXHIKaMU BHUKOHAHHS 3aIIPOMOHOBAHUX
HaBYAJIBHHUX XIMIYHUX EKCIIEPUMEHTIB, HEOOXIIHUMH pEaKTHBaMHU Ta
oOnafHaHHSAM, MIATOTyHTeCh A0 iX BHUKOHAHHS, HAMNMWILIITH MpaBUia
TeXHIKH O€3MeKH, SKUX CIiJg JOTPUMYBATUCh TPH BUKOHAHHS
EKCIIEPUMEHTY Ta PIBHSHHS MPOXO/HKEHHS XIMIYHOI peaKIii.

3aeoanna Ne4. Ha 3aHATTI BHUKOHAWTE 3ampOIIOHOBAHUIA
BUKJIa/ladeM EKCIIEPUMEHT, 3a3HauyTe O3HAKU IMPOXOKEHHsS peaklid Ta
3aMaIOlTe Pe3ysIbTaT MPOBEACHOTO JOCITIY.

1. Ha3Ba HaBYAJbHOIO eKCHEePUMEHTY (ileMOHcTpauis): 3MiHa
3a0apBJIeHHS TPUPOJHHUX 1HJMKATOPIB Y CEPEIOBHUII MOOYTOBUX
XIMIKaTiB 1 XapYOBHUX MPOAYKTIB.

O0saHaHHA | peaKTUBU: IPUPOIHIN IHIUKATOP (BUTOTOBIEHUH 13 KBITOK
ipucy, opxigei, abo KBITKM 10 Ma€ 4YEpBOHE, CHHIO, (ionerose
3a0apBiieHHs, 4Yall Kapkade, CIK CHHbOI KamycTH abo IuOy:mi), po3duH
XapyoBoi COJIM, PO3YMH PIIKOr0 Mujia abo 3acoly Ui MUTTS MOCYyAy,
HAIIATHPHUA CIUPT, PO3YMH JIMMOHHOI KHCJIOTH, CiK JIIMOHA, OIITOBA
KHCJIOTa, XIMIYHI CTaKaHU a0 IITATHB 13 IEMOHCTPALITHUMU POOipKaMH.
Texuika NMPOBEICHHA CKCIIEPUMEHTY: po3TanryiTe Ha
JEMOHCTPAIIfHOMY CTOJIi IIIICTh OJHAKOBUX CTaKaHIB (BHUKOpHUCTAiTe
BHCOKI Ta By3bKi ctakanu Ha 50-100 mi). Y crakanu Hanuiite mo 10-15 mn
JIOCITIJIKYBAHOTO PO3UMHY: B MEPIIUI — PO3UMH XapyOBOi COJH, B IPYTHd —
pPO3UMH MHJIA, B TPETiH — PO3YMH HANIATUPHOTO CIUPTY, B YETBEPTHH —
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PO3YUH JTUMOHHOI KHUCJIOTH, B TI'SITHH — PO3BEJICHUN BABOE CiK JUMOHA, B
IIOCTHI — PO3YMH OLTOBOI KMCIOTH. [0 KOXKHOTO CTakaHy AodaiTe mo 7-8
KpaluiIiH OOpaHOro BaMHW IHJIWMKaTopa. Bim3Haure O3HAKM MPOXOKEHHS
peaxiiii.
3aIoBHITE TAOJMULIFO:

JocaimxyBannii po3uuH

XapyoBa
coja

piake
MHJIO

HalIaTUPHUU
CIHUPT

JIJMMOHHAa
KHCJI0Ta

CIK
JIMMOHA

onToBa
KHUCJI0Ta

3mina
3a0apBJieHHs

iHIMKaTopa

IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIPH

BUKOHAHHI eKCIIEPUMEHTY:

3amanioiite pe3yabTaT TPOBEAEHOr0 IOCTixTy
KOMIIOHEHTH eKCIIePUMEHTY.

mignuuIiTe  Bcei

Maur.
]__
2_
3_
2. Hassa

HaB4YaJIbHOI'O

CKCIICPUMCHTY

(meMoHcTpaLis):

3MmiHa

3a20apBJCHHS IHTHKATOPIB V Pi3HOMY cepeI0BHII

O0nagnanns i peakTuBM: 8 JeMOHCTpaliHUX MpoOIpoK (TOmapHO
MIJIUCAHKUX), PO3UYMHHU XJOPHUAHOI KUCIOTH 1 HATpid T1IPOKCUIY, PO3UYUH

33




nakmycy, (eHondraneiny, METHJIOBOTO OpaH)XEBOTO, YHIBepCaIbHUN
IHAMKATOPHUH mamip.

Texnika npoBeaeHHs1 ekcniepuMenTy: B 4 npoOipku HamuiiTe o 5-8 mu
PO3UMHY XJIOPUIHOI KHUCIOTH. B npyri 4 nmpoOipku HanuiiTe Taki K 00’ eMu
pO34YMHY HATpiil rigpokcuay. Po3tamryiite mpoOipku 3 po3dyrMHAMHU KHUCIOTH
Ta JITy TIOMApHO, BiMOBIIHO /IO Mi/IMHUCIB.

Homaiite B mepury mapy HpoOipok Mo 2-3 KpaIUIMHA METHJIOBOTO
Opam)XeBoro, B Opyry ¢enondraneiny, B Tperto — mo 6-7 Kpariul
JaKMyCy, B 4eTBEpPTa — YHIBEpCAIbHUU IHJAMKATOPHUHA mamip. 3a3HauTe
KOJIip 1HAUKATOPIB B PI3HUX CEPEAOBUIIAX.

Onumrite B po60YOMY 30ITUTI €KCIIEPUMEHT 3a IIAHOM:

Iuaukarop/ Kucne Heiirpanshe (kouip Jlyxne
CepENIOBHIIIEC (po3unn HCI) IHAMKATOPA) (po3unn NaOH)

¢denondranein

MCTHJIOPAHK

JIaKMyC

yHiBepcabHUI
IHAVMKATOPHUH MaItip

IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiAHO AOTPUMMYBATHCh INpH
BHKOHAHHI EKCIICPUMEHTY:

3. Ha3Ba HaBYanbHOrO EKCHEPUMEHTY (JIEMOHCTpallisl): B3a€MOJist
KaJlbLUMHOBAHOI _coAM _ (HaTpiii _kapOoHaTy) 3 JIMMOHHOIO
KHCJI0TOI0 (HUTPATHOI KHCJI0TOI0)

OO0sanHaHHs i peakTMBHM: HaTpiii KapOoHAT KpHUCTaIIYHHUM, PpO3UYHH
JMMOHHOI KHCIIOTH, KpHUCTaJiuyHa JMMOHHA KHUCIIOTA, XIMIYHUH CTakaH,
mmareis ado JT0KKa U HaCUIIaHHS.
TexHika nmpoBejeHHsI eKCNIEPUMEHTY: B XIMIYHHMI cTakaH Hacumnrte 2-3
mmaTeNT KaldbIMHOBAHOI COJH, JOJAWTe TakKy >K KUIBKICTh JIMMOHHOT
KHCIJIOTH, MIepeMilIaiTe cyMim Ta gojaire 5-10 mi Boau, crocrepiraiire 3a
3MIHaMH.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

4. Ha3Ba HaBYaJbHOTO EKCIIEPUMEHTY (JeMoHcTpauis): B3aemonis
3eJIeHbKM  anTeYHOI 3 OLTOBOI0  eCeHUi€l0  Xap4oBOlo,
Bi10iTl0BaYeM, HAIATHPHUM CHHMPTOM anTeYHHM, NMEPEeKHCOM
BO/IHIO aNITEYHUM

OO0nagHaHHs i peakTHBM: anTeyHa 3eJIeHbKA, OI[TOBA €CEeHIIist a00 OITOBa
KHCIOTa (XapyoBa), BiAOUTIOBaY MOOYTOBUHM, HAIAaTUPHUHA  CHIUPT
anTeYHUH, MEPEKUC BOIHIO allTCYHUM, XIMIYH1 CTAKaHH, MMIIETKH.

TexHika npoBeAeHHs] eKCNEPHUMEHTY: B YOTHUPU OJHAKOBI CTaKaHU
Hanuiite onHakoBl o0’emu (mo 15-20 mi) Boau Ta 3adapOyiite il
3eJIeHbKOIO0 (JtofaiiTe mo 3-4 KparmiuHU O KOKHOTo cTakany). Ilicis goro
J0JaiTe 0 KOXKHOTO CTAKaHy Y)KUTKOBI PEYOBHHHM: JIO TIEPIIOTO — OITOBOL
KHCIIOTH (€CeHIIil), 10 APYroro — BiAOUIOBaY, 10 TPETHOTO — HAIATHPHOTO
CIIHPTY, 10 YETBEPTOTO — MEPEKUCY BOJIHIO.

OnuuriTe B poO60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:
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IIpaBuia TexHiku Oe3neKkH, SAIKUX HEOOXiAHO JOTPUMYBATHCHh NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Maua.
1-
2-
3-

5. Ha3Ba HaB4anbHOrO €KCHEPUMEHTY (feMoHcTpauis): Jlocaig, mo
IJII0CTPYE 3aK0H 30epeKeHHs] MACH PeYOBUH

O0siaiHaHHA | peakTUBM: VIS NepuIoro cnocody - nocyana Jlanaonera,
po3uuH Oapiit HITpaTy Ta pO3YMH CyJIb(HATHOI KUCIOTH, 200 PO3YHH KyIpyM
XJIOpULy Ta PO3UMH HATPiMl Tifgpokcuay, abo po3uMH HiKenb cyibdary Ta
pPO3UMH Kalliil TiAPOKCHIy, Baru; AJs APYroro cmocody — Bl KOHIYHI
konou Eprnenmeepa, KOpPOTKHII TyMOBUHW IIIAHT 13 3aTHCKAdeM, SIKHI
BMOHTOBAHO B J[Ba TYMOBUX KOpPKU (KOPKHM MalOTh MIAXOJUTH JI0 TopJa
KOJIOM).
TexHika npoBe/leHHs eKCIIEPUMEHTY.
Coocié I: V xomna nocyaunu Jlanmonbra (IBOXKOJIIHHA MpoOipka)
HaJIMATEe PO3YMHM, B PE3YJIbTaTi 3MBAHHS SKUX YTBOPIOETHCS OCA.
Pozramyiite mocymHu Ha Tepe3ax 1 3piBHOBAXTE IAJbKU (TEXHOXIMIUHI
Tepe3n) ab0 BHU3HAYTE Macy IOCYJIy Ta pO3YMHIB (€IEKTPOHHI Baru) J0
NPOBEICHHS peakilii. 37uiiTe PO3YMHM, BU3HAYTE O3HAKY MPOXOJIDKCHHS
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XIMIYHOT peakilii Ta BCTAHOBITH 3MIHY MacH IMOCYAYy 3 PO3UYMHAMH TIiCISI
npoxo/KeHHs peakii. [loscHICTh oTpuMaHi pe3ysabTaTu.

Cuocio II: /Ins npoBeneHHsT XIMIYHOTO €KCIIEPUMEHTY 3 Ta3ooaiOHMMHU
pPEUOBHMHAMHU BHUKOPHCTATEe [1BI OJHAKOBI IMOCYAMHH 3 KOpKaMH, B fKi
BMOHTOBaHI KOPOTKI CKJISHI TPYyOKH, CIHOJIy4eHI MiX CO00I0 T'yMOBUM
LUIAHTOM, SKUH IIEPETUCHYTUH 3aTUCKadeM. Y OJHY IOCYJIMHY HaJIuNTe
KOHIIGHTPOBAaHMM  pPO3YMH  XJOPUJIHOI  KHCIOTH, a B JApyry —
KOHIICHTPOBAaHWI pO3YMH aMoHiaky. Po3ramryiite mocyauHM Ha MIajbIli
Tepe3iB Ta 3pIBHOBaXTe iX a00 BHM3HAYTE Macy YCTAHOBKU JI0 IOYATKY
peakmii. BigkpuiiTe 3aTuckad 1 TMOKJIAAiTh Ha IHAIBKY TeEpesiB,
CriocTepiraiiTe 3MiHM B IOCYAMHAaxX. 3a3HauyTe€ O3HAaKU IPOXOHKEHHS
XIMIYHOT peakIlii, MOsICHICTh OTPUMAaHI PE3yJIbTATH.

OnuuriTe B po60YOMY 30IINTI €KCIIEPUMEHT 3a IJIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BigdyBaerbcs:

O3HaKH NIPOXOHKEHHS PeaKIii:

3amajoiiTe pe3yabTaT MPOBEIEHOr0 J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

6. HasBa HaByanpHOro ekcnepuMeHTy (memoHcTpalis): Peakuis 3
BUIIJICHHAM ra3y
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O0nagHaHHA i peakTHBHM: PO3YMH HATpPiil kapOoHATy a00 PO3YMH Kaiiil
KapOOHaTy,  KpUCTANIYHMN  Kajblii  kapOoHaT(MapMyp), PpO34MH
cyJb(aTHOI KUCIOTH, XIMIYHI CTaKaHH, CKJISTHA MMAJTNYKa, CKIMKa.

Texnika npoBegeHHsI ekcnepuMeHTY: B mepmmii XimMiuHuE CcTakaH
Haiuiite 10-15 Mt po3unHy Hatpiii abo kajiid kapOoHaTy, B IPYruil cTakaH
Hacunte 1-2 mmateni kaibIii kapOonaty. [lo crakaHiB Hanuiite mo 5-10
MJI po3uuHy cyinbdartHoi kucinotd. CrocrepiraiiTe 3a 03HaKaMu
NPOXO/DKEHHA XiIMI4HOI peakiii. BusHaure ra3, SKUi BHUAUIIETBCT 3
JOTIOMOTOF0 TOPIOYO0T CKIMKH.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 Bi10yBa€eTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amanmoliTe pe3yJabTAT MNPOBEIECHOr0 JOCHIAY i manumiTe Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Mau.
1-
2-
3-

7. Ha3Ba HaBYaJIbHOTO €KCHEpPUMEHTY (faemoHcTpauis): Peakumii 3
BHNIAIHHAM OCaay
OO6saiHaHHA | peakKTHBHU: PO3YMH HATPIN XJIOPUAY Ta PO3UMH apreHTyM
HiTpaTy a0o0 po3uuH HiKenb cynb(daTy Ta po3uMH Kalii TiApOKCHUay,
XIMIYHMH CTakaH, CKJISHA MMaJuJKa.
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Texnika mpoBeaeHHst aocaixy: B Xximiunmii crakan Hammitel0-15 mo
PO3UMHY HATPil XJIOPULY, JOJANTEe HEBEIHUKY KUIBKICTh apIeHTYM HITpary.
BiamiTeTe 3MiHM, 1m0 BigOyBarOThCA. 3BEpHITH YyBary Ha O3HaKy
MIPOXOJKCHHSI XIMIYHOI PeaKIIii.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3nekH, SIKHX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 BiA0yBa€eTbCA:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yabTaT MPOBEIEHOr0 JOCTAY | NiAmUIiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

8. Ha3zBa HaBYaJabLHOro ekcmepuMeHTy (aemoHcrpanisi): Peaxius,
1110 CYOPOBOJUKYETHCS NOSBOIO 3aMaxy.

Oobanagnanusa i peakTuBu: papdopoBa CTynka 3 TOBKAUMKOM, IITATENb,
aMOHill xyopua (KpUCTATIUHUI), KaJIbIii TiApOKCHA (KpUCTaIiuHui), abo
pPO34YUH HATpii Cynbdiay, PO3UUH XJIOPUAHOI KUCIOTH, XIMIYHUN CTakKaH,
CKJISIHA ITAJINYKa.
TexHika npoBeaeHHs q0CTiAy.
Cnoci6d I: Y dapdopoBy cTynky HOMICTITh MO 2 HINATeNi aMOHIH XJIOpUILY
Ta Kanplid rigpokcugy. Cymimn 37erka MNoApiOHITH TOBKAYMKOM. 3a
3alaxoM BCTaHOBITh PEYOBMHY, IO YTBOpWUJIACh Ta 3a3HAYTE O3HAKH
MIPOXO/KEHHSI XIMIYHOI peaKIii.
Cnocio II: YV ximiunuii crakan Hamuiite 10-25 M po3umHy Hatpii
cynpbiny 1 gonmaite 5-10 Mu po3uuHy XJIOPHAHOI KHCIOTH. PiauHy B
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CTakaHl TepeMilaiTe CKISHOK TaJIMYKOK. 3a 3amaxoM BCTaHOBITh
pEYOBHHY, IIO YTBOPHJIACH Ta 3a3HAYTE O3HAKU MPOXODKCHHS XIMIYHOT
peaxirii.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTarT MNPOBEJEHOr0 JOCHIAy i miamumite Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

9. Ha3Ba HaBYanbHOTO eKCIEpUMEHTY (feMoHcTpais): Peakuisi, mo
CYNPOBOIKYETHCH 3MiHOIO0 320apBJICHHS.

Oo6aannanns i peaktuBu: nopomok Kynpym (II) oxcuny, po3umn
cyabdarHoi abo XJOpUIHOI KHUCIOTH, NpoOipka, MpoOipKOTpUMay,
NaJbHUK, CIPHUKHU.
Texnika npoBegeHHsi excrnepuMeHTy. B mpolipky HacumnTe HOPOIIOK
kynpyM(Il) oxcuny (1-1,5 r, opientoBHO 1-2 mmareni) 1 gogaiire 3-4 mn
po3unH cynbdatHoi abo XJIOpUAHOI KHUCIOTH. Yu BigOyBaloThCs 3MIiHHU B
npoOipui? 3nmerka miirpitTi BMICT NpoOIpKK Ha MaJbHUKY. 3BEpPHITH yBary
Ha 3MiHY 3a0apBJIEHHS PO3UUHY.
Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:

40




IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTarT MPOBEIEHOr0 J0CJHiAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

10. Ha3Ba HaBYanpHOTrO eKCIEpUMEHTY (JieMoHcTpariis): Peakunis 3
BU/ILJICHHAM Teruia

OOsanHaHHs | peaKTMBH: CIPHMKHM, MarHi€eBa CTpiuka, CIHPTIBKA
(majabHUK).
Texnika npoBefAeHHs eKCIEPUMEHTY. BI3bMITh MarHi€By CTpIUKY
TUTENIbHUMHU [IUMOISIMH Ta MIANATITh y TOAyM’1 ManbHHUKA. BigMmiThTe
O3HaKM MPOXO/JKEHHS XIMIYHOI peakilii. 3BEpHITh yBary Ha O3HAKY
MPOXOKEHHSI XIMIYHOI peaKIii.
Onumite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IJIaHOM:

IIpaBuna TexHikum Oe3nekH, SIKMX HeOOXiIHO JAOTPUMYBATHCh MpPH
BHKOHAHHI eKCIIEPHMEHTY:

PiBHsinH# XiMiuHoOI peakuii, m1o BindyBaeTbcs:
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O3HaKH NPOXOIKEHHS PeaKIliii:

3amanioliTte pe3yJbTaT NPOBeJEHOr0 Jociaixy i mnignumire Bei
KOMIIOHEHTH eKCIIePHMEHTY.

Mau.
1-
2-
3-

11. Ha3Ba HaBYanbHOIO EKCHEPUMEHTY (JeMOHcTpaiis): Peakuis 3
NOIJIMHAHHSAM TelJia

OO01agHAHHS | peaKTUBHU: PO3YMH Kallil T'JIPOKCUAY, PO3UUH KYIIPyM
cyibdary, CKIsHa Majxnyka, JeMOHCTpalliifHa npobipka, mpodipkoTpumad,
CIPHUKH, MAJbHUK, MITHUHA KyIOpOC (KpUCTATIUHUI).
Texnika npoBe1eHHA eKCIEPUMEHTY
Cnoci6 I: monepeanbo 100yAbTe HEPO3UNHHY OCHOBY KYIPYM TiAPOKCHIY.
Jlg iporo B 1€MOHCTpaLIiHy MPOOIPKY HAJIUNTE 5-6 MII pO3UMHY KyIpyM
cyabdary, nonaiite 2-3 My po3uMHY Kalid TiApOKCHUAY (10 YTBOpPEHHS
JParJucToro 0Caay), BMICT MPOOIPKHU MepeMiliaiTe CKISTHOIO MaJIHYKOI Ta
Harpiiite Ha noiayM’i najbHUKa a00 COMPTIBKU. 3BEPHITH yBary Ha O3HaKy
MIPOXO/KEHHSI XIMIYHOI PEeaKilii.
Cnoci6 II: B nemoHcTpaniitny npoGipky Hacunrte 4 — 5 mmaresniB MiJIHOTO
Kynopocy. 3adikcyite npoOipKy IiJ KyTOM B Jamill ITaTUBa Tak, 1100 THO
OyJ10 TPOXH BUILE Bif il OTBOPY, PO3TPYCITh MIIHUI KYTIOPOC /10 MOJIOBUHU
npoOipku (1T 1OTO OOEpPEeKHO TIOCTYKAMTe JeKUIbKa pa3 Mo JHY
npoOipku maneieMm). Bcero mpoGipky o0epekHO MporpiidTe moiym’sM
najbHUKA, a MOTIM MPOJOBXKYHTE HArpiBaTu TaM, Ji€ 3HAXOAMUTHCS Cllb.
Crocrepiraiite 3a 3MiHOIO 3a0apBIEHHS COJIl Ta YTBOPEHHSM Ha CTIHKax
pOOIPKHU KPAIJIMHOK BOJIH.
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OnuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IIAHOM:
IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbes:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0Caily i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

12. Ha3Ba HaBYaJbHOTO EKCIIEPUMEHTY (JeMoHcTpauis): JIoGyBaHHsA
KHCHIO 3 Ti/IpOreH NepPOKCH/1Y, BUSIBJIEHHS KHCHIO

O0nagnanus i peakTuBu: 3-6% PO34YMH TiAPOreH NEPOKCUIY, Mpolipka 3
ra3oBiiBiiHOI0 TpyOkot, MmaHraH(IV) okcun (mopomxononiOHuii abo
rpaHyjIbOBaHMi), XIMIYHMH cTakaH abo konba Epnenmeepa, ckinka,
CIpHUKH, [ITIATENb.
Texnika npoBegeHHsI eKCIepUMMEHTY: 3akpiliTh MOpOOIpKy B Jamii
mTatuBa mija Kytom 45°. B npobipky HanuiiTe po3uuH TiporeH nepoKCcumy
o0’emoM 4-5 M 1 JgonmaiiTe Ha KIHYMKY INMATENs HEBEIHKY KUTbKICTh
manran (IV) okcuny (0,2-0,3r). IlIBunko 3akpuiite MpoOipKy KOPKOM 3
ra3oBiJBIHOI TPYOKOIO, KiHElb TPYOKH OMYCTITh B €MHICTh (cTakaH abo
konba Epnenmeepa) Ta 30epiTh ra3, M0 BUILITUBCS.
HasiBHICTh KMCHIO BCTaHOBITH 13 JOIIOMOIOIO TJiIOYOi CKINKH. s 1bOro
MIANaNITh CKINKY, JaiTe il TPOXM HAropiTH, a MOTIM MOTYILIITh PI3KUM
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pyxoM pyku. OMyCTiTh CKIIKy B €MHICTh 13 KHCHEM, CKilKa Mae
CHajlaXHyTH, IPOPOOITH e 2-3 pa3u Ui JOBEACHHS HasIBHOCTI KHCHIO.
Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nmekH, SIKUX HeOOXiZHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS PeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTHiAy i mignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

13. Ha3Ba HaBYaNbHOTO EKCHEPUMEHTY (AeMOHcCTpallid): 30upaHHsA
KHMCHIO BUTICHEHHSIM NOBITPSl T4 BUTICHEHHSIM BO/IH

O0sanHaHHs | peakTUBH: Ta30MeTp 3alOBHEHHI KUCHEM, IJIOCKOJOHHI
konou Ha 250 My, CKIsHA TUTACTHHKA, BOJA, KpHUCTalizaTop Ha 3 1
(3anoBHEHHUH BO/IOIO Ha 1/3).
TexHiKka NpoBeIeHHs eKCIIEPUMEHTY.
Cnoci6 I: ButicHeHHs mOBiTps KucHeM. [lns 30upaHHS KHCHIO MM
METOJIOM HEOOXIZHO B3SATH YHUCTY, CyXy KOJOy 3arOBHEHY IMOBITPSIM.
BaecTu ra3zoBiBiiHy TpyOKYy BiJl ra3oMeTpa B KOJIOY 1 HAITyCTUTH KUCEHb B
KOJIOY.
Cnoci6 II: ButicHenHs Boau kucHeM. KosOy 3amoBHITH BOJIOIO 1 3aKpUiATE
CKIITHOKO TIACTUHKOIO TaK, MO0 B KOJIOI HE 3aJUIIMIOCh OyIh0aIox
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noBiTps. [lmacTuHKy TpumalTe pyKOr, MEepEeBEpHITH 00EpEKHO KOOy 10
TOpH THOM 1 OIYCTiTh B KPUCTANIi3aTop 3 BOAOK. [li BOMOIO TIIACTHHKY
BIIMMYCKAaOTh, a JI0 BIAKPUTOrO Tropjia KOJOW TMiABENITh T'a30BiJIBiAHY
TpyOKy BiA razomerpa. ['a3 mOCTYIOBO BHUTICHSE BOY 3 KOJIOM 1 3aIIOBHIOE
ii, micist 4oro OTBip KOJIOM 3aKpUHTE CKISIHOW IUIacTHHKOI0. Kooy,
3all0BHEHY KHCHEM, JOCTaHbTE 13 BOJIM Ta IMOCTAaBTE Ha CTUI. JOBemiTh
HasIBHICTh KHCHIO.

OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHiku Oe3leKH, SIKMX HeOOXiIHO JOTPUMYBATHUCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKku MPOXO/’KEHHS PeaKIlii:

3amaioiiTe pe3yabTaT MNPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH eKCIePHUMEHTY.

Mau.
1-
2.
3-

14. Ha3Ba HaBYAJILHOTO €KCOEPUMEHTY (ieMoHcTpailis): CnaJiloBaHHs
BYIJIEI[I0 HA MOBITPi Ta B KUCHI

OO0sanHaHHs i peakTUBH: IIMATOK IILTFHOTO JEPEBHOTO BYTLLIS (MOXKHA
BUKOPHUCTATH TAOJETKY aKTHBOBAHOTO BYTULII — KapOOJICHY), JIOXKKA IS
CHAJIIOBaHHS BYTIUIEIl0, Koiba 3 kucHem Ha 250 wmu, BamHSHA BOJA,
J€MOHCTpPALIMHUNA CTOJUK, CIPHUKH, MATbHUK a00 CIIUPTIBKA.
Texnika npoBeneHHsi ekcnepumeHTy: IlIMaTok MIITFHOTO JEPEBHOTO
BYTUIS TIOKJIAJITh B JIOXKKY JUTSI CITAJTIOBAHHS, HATPIATE BYTJIMHKY 3 OJTHOTO
O0oky B monym’i MajdbHHKA 1O TOYATKy MKEBPIHHS. 3BEpHITH yBaru 4Yu
SCKpaBO EBpi€ BYIIMHKA Ha MOBITpl. OMyCTITh JOXKY 3 KEBPIIOUOIO
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BYTJIMHKOIO B KOJIOY 3 KucHeM. [lopiBHSITE TOPIHHS HA MOBITPI Ta B KUCHI.
[lo 3akiHueHHIO TOpiHHA B KOJOy HanmiiTe 4-5 M BamHsAHOI BOJHW,
OTIOJIOCHIThH HEIO CTIHKHU KOJIOU. 3a3HayTe CIIOCTEPEKEHHS.

OnumritTe B poO0YOMY 30IIMTI EKCIIEPUMEHT 32 TUIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH NPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiANuUmiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

15. Ha3Ba HaBUaibHOTO €KCIEPUMEHTY (JIeMOHCTpallis): CnajloBaHHA
CipKHM HA NOBIiTpi Ta B KUCHI

OO0nagHaHHs 1 peakTMBM: cipka (IOPOUIOK), JIOKKA JUIs CHIATIOBaHHSA
cipku, Ko0a 3 kucHeMm Ha 250 M1, TUCTUITLOBAaHA BOJA, AEMOHCTPALIMHII
CTOJIMK, CIPHHMKH, MAJbHUK a00 CHHUPTIBKA, 1HAMKATOpP -METUJIOpaHkK abo
JaKMYC.
Texnika npoBeaeHHs1 eKcnepuMeHTy: [lOMICTITP B JIOXKKY Ui
CHAIIOBaHHS TPOXM MOPOIIKY cipku. Harpiiite cipky Ha MajgbHUKY 0
3aliMaHHs1, 3BEPHITh YBary, K FOpUTh Cipka Ha moBiTpi. I1IBUAKO OmycTiTh
JIOKKY 13 MaJaryvol0 CIpKOI0 B KOJOy 3 KHCHEM (HE 3aKpHBailTe KOpOK
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11ipHO). [lopiBHSANTE IHTEHCUBHICTh TOPIHHS CIPKM B KUCHI Ta Ha MOBITPI.
Konu ropiHHS TNPUOUHUTBCS, 3aKpUWTE CKISHKY OIUTBHO KOPKOM.
YTBOpeHuil ra3 Mo>kHa JIOBECTH JEKUIbKOMAa cioco0aMu, BUKOPUCTOBYIOUH
imgukatop. Jns uporo B koiby i3 Cymedyp (IV) okcumom Hamwmiite
HEBEIMKUH 00’e€M 5-6 MJI TUCTUILOBAHOI BOJM, BMICT KOJIOM PETEIIbHO
nepeMimanTe, Mics 90T0 KPamHiTh JEKiIbKa KpalUTiH METHIIOPaHXKy a0o
nakmycy. BimzHaure 3MiHy 3a0apBiICHHS 1HAMKATOPA.

OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHiku Oe3leKH, SIKMX HeOOXiIHO JAOTPUMYBATHUCH NP
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eThCH:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amaioiiTe pe3yabTaT MPOBEJEHOr0 JOCHIAY i mianmumiTe Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

16. Ha3Ba HaBYaibHOIO €KCIIEPUMEHTY (JleMOoHcTpaillis): CnajaoBaHHsA
tdhochopy Ha noBiTpi Ta B KUCHI

OO0nagnanHst i peakTMBH: uepBOHUI ¢ochop (MOPOIIOK), JIOKKA I
cnayitoBaHHs (ocdopy, konbda 3 kucHeM Ha 250 M, AMCTUIBLOBaHA BOJA,
J€MOHCTPALIHHUI CTONHUK, CIPHUKH, MaJbHUK a00 CIUPTIBKA, IHAMKATOP —
METHJIOpaHK abo JIaKMYC.
Texnika npoBegeHHs1 eKcnepuMeHTy: [IOMICTITP B JIOXKKY JUIS
CHATIOBAHHS TPOXHU MOPOIIKY 4YepBoHOro docdopy. Harpiiite docdop Ha
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NaJbHUKY JI0 3aliMaHHS, 3BEPHITh yBary, sk ropuTh (ochop Ha MOBITPI.
HIBuAKO OMYCTITh JOXKKY 13 majarouuM ¢ochopom B koaby 3 KuCHeM (He
3aKpUBaiTe KOPOK IIUIbHO). [lopiBHSITE IHTEHCUBHICTDh TOpiHHS (hochopy
B KHMCHI Ta Ha moBiTpi. Koiu ropiHHS NpUNHHUTHECS, 3aKPUITE CKISHKY
HIUJIBHO KOPKOM. YTBopeHUM ¢dochop OKCHA MOXKHA  JIOBECTH
BUKOPUCTOBYIOUHM iHIUKATOp. st 1iboro B kosdy i3 @ocdop (V) oxcumom
HAJIMITE HEBEIUKHH 00’eM 5-6 M1 OMCTUIBOBAHOI BOAHU, BMICT KOJIOU
peTenbHO TepeMilaiTe, MIiCas YOro KpamHiTh JAEKUIbKa KparuiiH
METUJIOpaHXKy abo akMycy. Bigznaure 3MiHy 3a0apBieHHS iHIUKATOpA.
OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 Bi10yBa€eTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amanmoliTe pe3yJbTaT NPOBEJCHOr0 JOCaixy 1 mignumire Bei

KOMIIOHEHTH €KCIICPUMCEHTY.

Mau.
1-
2-
3-

17. Ha3Ba HaBYaJIbHOrO eKcrepuMeHTy (memoncTpaitis): CnajioBaHHSA
CKJIAJHHUX PEYOBHH HA NMOBITPi Ta B KHCHI
OO6sanHaHHA i peakTHMBH: CKJIaJHA pedyoBMHA — mapadiH abo IyKop,
JIOXKKa JJI cnaitoBaHHs napadiny (LIykpy), Kojaba 3 kucHeM Ha 250 wu,
BallHSHA BOJA, JEMOHCTpAIlIHHUN CTONHMK, CIPHUKH, NaIbHUK abo
CIUPTIBKA.
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Texnika npoBeaeHHsi excrnepuMeHTy: I[loMICTITP B JIOXKKY s
CTAJIIOBAaHHs TPOXHU MNOJpiOHeHoro napadiny (abo KpHCTaNIIYHOTO ILyKPY).
Harpiiite mapadin (1rykop) Ha NaJIbHUKY 10 3aliMaHHsI, 3BEPHIThH yBary, siK
ropute mnapadin (mykop) Ha mnoBitpi. LIBHAKO OMmMyCTITH JOXKY i3
najaroyuM napadinom (IIykpom) B KoJIOy 3 KUCHEM (HE 3aKpUBANUTE KOPOK
1IiibHO). TlopiBHSHTE IHTCHCUBHICTH TOPiHHA Mapadiny (IyKpy) B KUCHI Ta
Ha moBiTpi. Konm TropiHHS NPUIMHHUTHCS, 3aKPUNUTE CKISHKY IIUIBHO
KOPKOM. YTBOpEHUN KapOOH OKCHJ MO>KHa JOBECTH BUKOPHUCTOBYIOUHU
BaITHSAHY BOJY, SIK OYyJIO ONKMCAHO B MOMEPEAHHOMY €KCIIEPUMEHTI (TOPiHHS
BYTJIELIO).

OnumriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 32 IUIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinH# xiMiuHOI peakuii, mo BigdyBaeTbes:

O3HaKku MPOXO/’KEeHHS PeaKIlii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

18. HazBa HaBuyanpHOro ekcriepuMeHTy (nemoHcrTpawis): B3aemonis
KaJbIii OKCHAY 3 B0A0I0. BUnpoOyBaHHS BOTHOI0 PO3YHHY
T00VTOI pEYOBUHHU iHAMKATOPOM.
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Oo0nagHaHHA | peaKTHUBM: KaJbIlid OKCHI, JUCTHIHOBaHA BOJIA, IHIUKATOP
denondranein abo Tumondranein, CKISTHUNA CTaKkaHYWK, IIMaTeNb abo
JIOKKA JUTSI HACUITAHHS, MIMETKA.

Texnika npoBeneHHs Aocainy: B ckinsHUI XiIMIYHUI CTaKaHUYUK BMICTITh
JIeKUIbKa MIMAaTOYKiB (200 HacumaTH TMOPOINOK) KaJbIii okcuay. Briuiite
JMCTUIHOBAHOI BOJM B CTAKaHYMK. 3 4aCOM MTOYMHAE MPOXOIAUTU OypXJIHMBa
peakiis. [licns i1 mpunuHEHHS 10 OAEPKaHOTO PO3YUHY JOJATH JCKUIbKA
KparmiuH po3uuHy Qenondraneiny (tTumondraneiny), BiAMITbTE 3MiHY
3a0apBJIeHHS IHIUKATOPa, PO IO 1€ CBIIYUTH?

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 Bi10yBa€eTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amanmoliTe pe3yJabTaT NPOBEJCHOr0 JOCHiAy 1 mianumiTe Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Mau.
1-
2-
3-

19. Ha3Ba HaBYaJIbHOI'O EKCHEPHMEHTY (JIeMOHcTpallis): B3aemonis
kap0oH(IY) oxcuay 3 Bogor. BunpoOyBanHsi BOAHOTO pO34HHY
A00YTOI pe4OBHHU iIHIMKATOPOM.

O0saiHAHHA | peakTUBU: MapMyp, PO3UUH XJIOPUIHOI KHCIOTH, CHITIIIH
(IV) okcun (mobpe mpoMUTHI PIYKOBHM TICOK), TMPWIAA JJs TOOyBaHHS
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kap6oH (IV) okcuamy, XiMi4HI CTakaHW, MUCTUIHLOBAHA BOJA, 1HIAUKATOP —
JTaKMYC.

Texnika nmpoBeaeHHsi ekcnepuMenTy: CKiIaaiTh IpwiIan ajs J00yBaHHS
kapbon (IV) oxcumy. Jlns mporo Bi3bMITH JEMOHCTpamliiiHy MOpoOipKy,
mia0epiTh 70 HEl KOPOK 3 Ta30BiJBIIHOI0 TPYOKOIO, IMEepeBipTe Mmpujaa Ha
repmeTuHicTh. JloOyneTe kKapbon (IV) okcun. Jlns mporo po3ramryiite
npoOipKy B INTAaTHBI, MOKIAMITh 3-4 IMIMAaTKW MapMmypy, AojanTe 5-6 mi
PO3YHMHY XJIOPUIAHOI KHUCIOTH, MIBUIKO 3aKPUHTE KOPKOM 3 Ta30BiJ[BiTHOO
TpyOKor0. 3a3anerijap maroTyiTe HEBEIMKUNA CTaKaH y sKui Haymiite 10-
15 1M aucTUIHLOBAHOI BOAM Ta JTOJAWTE JIO BOJIU 5-6 KpaIlUIMH iHIUKATOPY
(nmakmycy). Kinernp ra3oBinBiiHOI TpyOKHM ONYyCTiTh y CTakaH 3 BOJOHO.
Cnocrepiraiite 3a 3miHamMu. OHOYACHO B JIpYTy NIpoOipKy HamwidTe 5-6 MiI
JTUCTUIILOBAHOI BOAM, JojaiTe 2-3 mmaTelli PiuKoBOrO MICKY, A0 BMICTY
npoOipku onaiite 5-6 KparivH iHAWKATOpy (Jakmycy). BimMiTeTe KoITip
PO34MHIB B 000X CTaKaHaXx.

OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHikum Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCTIePUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eThCH:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amanmoiiTte pe3yJbTaT NPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-
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PexomennoBana Jiteparypa (0a30Ba Ta J0NOMIiXKHA):

1. I'paGoruii A.K. JleMoHCTpamiiHui XIMIYHUHA €KCIIEPUMEHT y 12-
PIYHIN MIKOJI : HAYKOBO-METOIMYHHH MOCIOHUK IS CTYACHTIB Ta BUUTEIIB
ximii. Yepkacu : Bun. Bim. UHY imeni bormana Xwmenpauiskoro, 2009.
228 c.

2. I'puropoBuu O.B. Ximiuauii excriepuMeHT y mkoji. 7-11 kmacu /
ynopsn.: O.B. I'puroposuy, O.B. HeBchkuii. Xapkis : Panok, 2008. 192 c.

3. Jyokosenpka I'.M., HomuenkoBa K.JI. besneunuii xiMiuHui
eKCHEepUMEHT : MeTonu4Huii mocioHuk. Tepnomine : Manapisens, 2017.
320 c.

4. MonenpHa HaBYaJIbHA TporpaMa «XiMist. 7—9 Kiacu» JyIst 3aKJIa/IiB
3arajibHOi cepenuboi ocBith (aBT. Jlamesceka I'. A.) «PekomeHmoBaHO
MinicTepcTBOM OCBITH 1 Hayku YKpaiHu» (Haka3 MiHicTepcTBa OCBITH i
Hayku Ykpainu Bix 16 ceprust 2023 poky Ne 1001).

5. MonenpHa HaBUabHA Mporpama «Ximis. 7—9 Kinacw» JJis 3aKJIajiB
3araibHOi cepeHboi ocBiTU (aBTop ['puroposuu O. B.) «PexomennoBaHo
MinicTepcTBOM OCBITH 1 Hayku YKpaiHu» (Haka3 MiHicTepcTBa OCBITH 1
Hayku Ykpainu Binx 27.12.2023 Ne 1575).

6. HapuanpHa mporpama 3 ximii 7-9 kmacu. PiBeHp cranmapry.
[online] Pexxum poctymy: http://mon.gov.ua/activity/education/zagalna-
serednya/navchalni-programy.html.

7. PuzanoB A.K. XiMiuHUI €KCHEPUMEHT y IIKOJI : METOAMYHHNA
nociOHuK. XapkiB : Panok, 2002. 128c.

8. Cuiryp J.B., UebotaproB O.M. Meroauka Ta TexHiKa IIKIILHOTO
ximMigyHoro ekcnepumeHnty. Yactuna 1. Opraxizamis  6e3me4HOro
€KCHEPUMEHTY B ILIKOJII: METOAMYHHUMA MOCIOHUK JAJIS CTYyAEHTIB Q-Ty XiMii
ta (hapmarii. Oneca : Hpyk IliBgens, 2020. 68 c.

Hara: Ouinka: IMinnuc BuKIaxaya:

Jlabopartopna pobora 6-7
Tema: HABUAJIBHUIN XIMIYHUU EKCIIEPUMEHT V 8 KJIACI
3AKJIATY 3ATAJIBHOI CEPEJITHHOI OCBITU
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Mera: 03HalOMUTUCH 13 TEXHIKaMH TPOBEACHHS HaBYAJIbHUX
XIMIYHUX EKCIIEpUMEHTIB mependadeHnx HapuanbHOIO HpOrpamoro
JUTS 3aralbHOOCBITHIX HABYAJILHUX 3aKJIadiB 3 XiMii 7-9 (3aTBepkeHa
Hakazom MinictepctBa ocBitu i Hayku Ykpainu Bix 07.06.2017 Ne

804) y 8 kmaci, HaOyTH TPAKTUYHUX HABUYOK IPOBEICHHS

3alpONOHOBAaHUX HABYAJIBHUX EKCIEPUMEHTIB Ta MOMJIMBOCTI iX

IMIUIEMEHTaIlli MPH BUKJIAJAaHHI XIMii 3a ICHyHOUMMH MoJeIbHUMHA

HaByasibHUMU nporpamamu O. B .I'puroposuu ta I'. A. JlameBchkoi.

ITnan:

1. TecToBHii KOHTPOJIb 3HAHD 13 TEMH, KA BUBYAETHCS (IHIUBITyaTbHE
TECTYyBaHHS ).

2. CmiBOecima 3a 3ampONOHOBAHUMH IOTOYHUMH KOHTPOJIBHUMH
3aMUTaHHSAMU/ 3aBJIaHHSIMHU.

3. TlepeBipka MmATOTOBKH JO TMPOBEICHHS HABYAIBHUX XIMIYHHX
eKCIIEPUMEHTIB 3a 3alpONOHOBAHUMHU TEXHIKAMH Ta CaMOCTIHHO
migiopaHuMu.

4. BukoHaHHS HaBYaJIbHUX XIMIYHHX €KCIICPUMECHTIB.

IHCTPYKIis 10 BUKOHAHHS:
3aeoanna Nel. Tecmoeuii KOHmMpOI® 3HAHL 3 mMeMu, AKa
eusuacmucsa (iHOUgiOyanbHe mecmyeanHs).

Bukonaiite kopotkoTpuBany (10 10 XBMIIMH) CaMOCTIHHY TECTOBY
poOOTy 3a 1HAMBIAyaJIbHUM BapiaHToM (ApykoBaHi TectH, Googl-popma
TOIIIO).

3aeoanna No2. Cnisbecioa 3a 3anponoHOGaAHUMU NOMOYHUMU

KOHMPOJbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.

[ligroryiite KOpOTKI BIANOBIAI Ha 3aIpPONOHOBaHI MOTOYHI KOHTPOJIbHI

3amuTaHHs/ 3aBIAaHHS. BiamoBial MoXKHA MTPEICTaBUTH 3 JIOTIOMOTOIO

UTFOCTPAaTUBHUX MaTtepianiB Tadnuib, cxeM, mind-maps, MaltOHKIB TOIIO

a00 BHCIIOBUTH YCHO.

KoHTpoJibHi nuTaHHS/ 3aBIaHHSA:

1. HaBenite mnepenik HaBYAIbHUX EKCIIEPUMEHTIB IepeadadeHnx
HaBuanpHOIO mporpamoro Jisi  3arajdbHOOCBITHIX  HaBYAIBHHUX
3aknaaiB 3 ximil juia 7-9 (3atBepmkeHa Hakazom MinictepcTBa
ocBiTH 1 Hayku Ykpainu Big 07.06.2017 Ne 804) y 8 knaci.

JleMoHCTpaliliHi eKCIepUMEHTH:
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JlaboparopHi qocmiau:

2. TlomipkyiTe, SKUMU €KCIEPUMEHTATHPHUMH BMIHHSIMH Ma€ BOJIOMITH
BUUTENIb, MO0 BYMTEIh MAKWCTEPHO BHUKOHAB O3HAYCHI BaMH
JEMOHCTpAIIITHI €KCTICPUMEHTH

3. Towmipkyiite, fiKi eKCIEepUMEHTaNbHI BMIHHS OyayTh (POPMYBaTHChH
B y4YHIB |y Tmpoleci BHKOHaHHS O3HAaYeHUX  JabOpPaTOPHHX
EKCIIePUMECHTIB:

3aeéoanna Ne3. Ilepegipka niocomoeku 00 NpPOBEOEHHA
HAGUANbHUX  XIMIYHUX  eKCNepuMeHmié  3anponoHO6AHUx 00
6UKOHAHHAL.

3aB4acHO O03HAHOMTECH 13 TEXHIKaMU BUKOHAHHS 3alIPONOHOBAHUX
HABYAIIbHUX XIMIYHMX EKCIEPUMEHTIB, HEOOXiHUMH peaKTHBaAMH Ta
oOnaHaHHSAM, WIATOTYHTECh N0 i1X BHUKOHAHHS, HAINMWINITH MpaBUIIA
TeXHIKM O€3MeKH, SKUX CHiA JOTPUMYBATHCh TMPH BUKOHAHHS
€KCIIEPUMEHTY Ta PIBHSAHHS MPOXO/HKEHHS XIMIYHOI peaKIii.

3aeoanna Ne4. Ha 3aHATTI BHUKOHAWTe 3ampONOHOBAHUIA
BUKJIaJJaueM EKCIEPHUMEHT, 3a3HauTe€ O3HAaKU IMPOXOJDKEHHS peakuiil Ta
3aMaJtoTe pe3ysbTaT MPOBEACHOT0 JOCTINY.

1. Ha3Ba HaBYaIbHOTO EKCIEPUMEHTY (JieMoHcTparlisi): [opinns

CBiYKH, BU3HAYECHHS NPOAYKTIB 3rOPsIHHA
O6sanHanns i peakTuMBH: mapadiHOBa CBIYKa, PO3UYMH KalbIii
TiAPOKCUAY, IITATHB, 1BA BUCOKI By3bKi cTakaHu ( Ha 100 abo MeHIe M)
CIpHHKH.
TexHika npoBeieHHs] eKCNEePUMEHTY: YHCTUHM, CyXUH XIMIYHMHA CTakaH
3aKpiMiTh y LITaTUBI BEPTHUKAJIbHO JAHOM Joropu. Posramryiite mratus i3
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CTaKaHOM HaJI CIYKOIO, IMiIMAaJITh CBIYKY, TOYEKANTE HEBEIUKHUI MTPOMIKOK
yacy, CrocTepiraiiTe 3a O3HaKaMu MPOXOKeHHs peakuii. pyruil crakan
0OII0JIOCHITH BaITHSHOIO BOJOKO Ta 3aKPiMiTh TAKOXX BEPTHKAILHO Y JIAIII
nabopaTtopHoro mratuBy. [ligHeciTh 3ananeHy CBiUKYy, 110 BiAOyBa€eThCs i3
KpaIuIMHaMU BaIlHSHOT BOJIH, sIKA 3aJIMIINJIACh Ha CTIHKAX CTaKaHy?
OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 110 Bin0yBaeThCs:

O3HakM NPOXO/ZKeHHsI peaKuiii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

Maur.
1_
2_
3_
2. Hassa HAaBYAJILHOTO E€KCIIEPUMEHTY (meMoHCTpAIlA):

OOBYI/1I0OBAaHHS TA I'OPiHHA (KaTAJITHYHE) HYKPY

OO0aanHaHHe i peakTHBH: IIyKOp padiHOBaHUM, clib JiTilo (xaopux ado
Kap0oHAT), THUTeIbHI IIWMII, MHIET abo JOoXKa /s CHAOBaHHS,
NaJlbHUK, CIPHUK.

TexHika npoBeleHHsI eKCNIEPUMEHTY: TUTEIbHUMHU IIUMISIMH Bi3bMITh
IIMaToOK paiHOBAHOTO ILYKPY Ta BHECITh HOro B MOJYyM’sl, HOTpUMAiiTe
fioro 150-30 cexyHnn, cnocrepiraiite 3a 3MiHamMu. Bukopucrtaiite men xe
IIMAaTOK LYKy, ajie Mepea BUKOPUCTAHHSIM IOCUINTE WOT0 CLUIIO JITIIO.
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3a3HauTe CHOCTEPEKEHHS, MOPIBHINTE SIK TOpiB IYKOp B MEPIIOMY Ta B
JIPyroMy BHITAJKY.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS pPeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTHiAy i mignmumiTe Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

3. Ha3Ba HaBUaJbHOIO E€KCHEpUMEHTY (JieMoHcTpaiis): B3aemonis
KHMCJIOTHHMX i OCHOBHUX OKCHIIB 3 BOA0K. B3aemojis kynpym
OKCHAY, anoMiHii okcnay i depym (I11) oxkcnay 3 Bogow

OO0sanHaHHA | peaKkTHBM: IOPOLIKOMOIIOHI aTIOMIHIA OKCHJ, KYNpyM
okcun, depym(Ill) oxcua, nucTuinboBaHa BoJa, po3uMH (eHondraneiny,
JEMOHCTpalliifH1 MPOOIpKH.

Texnika npoBeeHHs ekcnepuMeHTy: B 3 mpobipku Hacumnte o 0,5-1 1
MOPOILKIB OKCUIIB( B MEPILy — aTIOMIHINA OKCUJ, B JPYTY — KYIIPYM OKCH]I,
B Tpetio — ¢epyMm(Ill) oxcua. B koxHy mpobipky nojaiiTe OAHAKOBY
KUIbKICTh BOAU (MpUOIM3HO 3-4 M), CTPYCITh BMICT KOXHOI IpPOOIpKH,
JaiiTe BIACTOSTHCS, MOMANTE 10 KOXKHOI MPOOIpKH MO JEKUTbKa KparuluH
po3uuny denondraneiny, BIIMITbTE YU 3MIHIIOCH 3a0apBIECHHS PO3UHHY.
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OnuriTe B poO0YOMY 30IIUTI EKCIIEPUMEHT 3a TIAHOM:
IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbes:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0Caily i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

4. Ha3Ba HaBYaJbHOIrO EKCHEPUMEHTY (jieMoHcTpaiid): XiMiuHi
BJACTHBOCTI __KHMCJOT: BHMIPOOYBAHHSI __ PO3YHHIB __ KHCJIOT
IHAMKAaTOpaMu

OO0saiHaHHA | peakTHBM: PO3YMHU XJIOPHUIHOI, cylbdaTHoi, pocdaTHOl
(oITOBOT) KHCIIOT, JEMOHCTpALiiiHI MpoOiIpKW, IMITaTUB JUId MNpPOOIpOK,
po3uMHH  JakMycy,  (eHondTaneiHy, METHJIOBOTO  OpPaHXEBOrO,
YHIBepCaJIbHUH 1HMKATOPHUH Marip.

TexHika mpoBeJeHHsI eKCIIEPUMEHTY: IOMICTITh NPOOIPKH Yy INTaTHB,
HaJIMATE B MPOOIPKH 1O 4-5 MJT pO3UMHIB KHCIOTH: B TEpIIy — XJIOPUIHOI,
B JIPYTy — cynb(aTHOi, B TpeTIO — opTodocdaTHoi (o1ToBo1). Jl0 KOXKHOT 3
npobipok onaiite mo 5-6 kpanens JakMmycy. Big3Haure 3miny 3a0apBieHHS
inaukatopiB.  [IpopoOite monibui  omepamii 3 deHondraneinom,
METHJIOPAHKEM Ta YHIBEpCAJIbHUM i1HAWKATOPHUM MarlipueM. 3aroBHITH
TaOJIUIIIO:
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Kucmora denondranein MeTunopanx Jlakmyc YHiBepcabHHHA

3a0apBICHHS 3a0apBICHHS 3a0apBIICHHS [HmukaTopHMit
marnip
3a0apBIICHHS
He#itp. | B Hefitp. | B Henitp. | B Heiitp. | B
KHCJIOT1 KHCJIOT1 KHCJIOT1 KHCJIOT1
HCI
H2SO04
H3PO4
CH3COOH

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:
IIpaBuna TexHiku Oe3nmekH, SIKUX HEOOXiZHO JOTPMMYBATHCh IpPH
BHKOHAHHI €KCIIEPMMEHTY:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAY i NiANUIWITG BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

5. HasBa HaBYaJbHOI'O eKCIEepHMEHTY (memoHcrpaits): Ximiuni
BJIACTHBOCTI KMCJIOT: B3a€EMOJIisi KHCJIOT 3 MeTAJaMH
O06saaHaHHs i peakTHBH: PO3YHH Cylb(}aTHOI a00 XJIOPUAHOI KUCIOTH,
XIMIYHI CTaKaHH, MOPOIIKOMOAIOHNI MarHii, IIMHK, Mib.

TexHika mpoBeJgeHHs1 eKCIIEPUMEHTY: B OJIHAKOB1 CTaKaHW HaJIMHUTE MO
15-20 mn cynbdarHoi (ab0 XJIOPUAHOT) KHUCIOTH 1 JOJaiTe MOPOIIOK
MeTaliB. B mepmmii ctakaH — MOpOUIOK Mifl, B APYTUNA — MOPOIIOK LIUHKY,
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B TpETii — TOPOIIOK MarHiro (MOPOIIKK METajiB BHUKOPHUCTOBYHTE B
HEBEJMKIN KUTPKOCTI — Ha KiHIII [ITaTels, TPUOIM3HO OJTHAKOBY KiJTBKICTB).
BiamiTeTe, sk BigOyBaeTbCsl peakilisi KHCIOTH 3 KOXHHUM METaJIOM,
MOPIBHSINTE MIBUJKICTH PEAKIIii.

OnuuriTe B poO0YOMY 30ITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3nekH, SIKHX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs XiMi4HOI peakuii, mo BindyBaeTbcs:

O3HaKku MPOXO/’KEHHS PeaKIlii:

3amaioiiTe pe3yabTaT MNPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH eKCIePHUMEHTY.

Mau.
1-
2.
3-

6. Ha3Ba HaBUajbHOTO eKCHEpUMEHTY (jieMoHcTpaitisd): XiMivHi
BJIACTHBOCTI KHCJIOT: B3a€MO/Iisl OKCH/IiB METAaJIiB 3 KMCI0TAMHU
OO0nagHaHHS | peaKTHBH: OKCUAM KYNPYMy 1 LIMHKY, PO3YHMH CyJb(aTHOT
KHCIIOTH, AEMOHCTpaLiiH1 TPOOIPKH, CIpPHUKH, TPOOIPKOTpUMAaY, MalbHUK.
Texnika npoBegeHHsi ekcnepuMeHTy: B onny mnpoOipky Hacunre
HEBEJIMKY KIJIbKICTh (Ha KIHLI IIIaTelNs) KyIpyM OKCUAY, B IPYTy — TaKy Xk
KUTBKICTh ITUHK OKCHJI. J[0 MOPOIIKIB OKCHAIB JTOJUITE MO 5-6 M pO3UHHY
cyabpatHoi kucinotu. [IpoOipky 3 KympyM OKCHIOM 3aKpimiTh Y
npoOipKkoTpUMadi Ta Harpiiite B moilym’i manbHUKA. BiaMiTbTe O3HaKH
MIPOXOKEHHSI peaKlii.
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OnuiriTe B po60YOMY 30ITUTI EKCTIEPUMEHT 3a TIAHOM:
IIpaBuna TexHikH Oe3nekH, SIKUX HEOOXIZHO AOTPMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, 110 Bin0yBaeTbcs:

O3HaKH NPOXOKEHHS PeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

7. Ha3a HaBYaJbHOTO EKCIIEPUMEHTY (JIeMoHcTparllis): XimiuHi
BJIACTHBOCTI KHCJIOT: B3A€MO/Isi KHCJIOT 3 JIYTaMH

OO0sanHaHHs | peakTMBHM: pO3YMH XJOPUAHOI KHCIOTH, PpO3YHMH
Cyab(paTHOI KHMCIOTH, PO3YMH HATpiil TiIpOKCUAY, JIeMOHCTpaliiHi
npoOipkH, po3unH (eHondTaneiny.
Texnika mnpoBeAeHHS eKCHePUMEHTY: B JBI MpoOipkH HanuiiTe
OJIHaKOBUU 00’eM (4-5 Mi) po3uuHy HaTpiil rigpokcuay. o mpoGipok
nonaiite mo 1-2 kpamnuHi po3uMH (eHondTaneiHy, 3BEpHITH yBary Ha
3abapBneHHs. Jlo mepmoi mpoOipkuM AodalWTe MEKiIbKa MJ PO3YHHY
XJIOPUAHOT KHUCIOTH, 1O Jpyroi — po3uuHy cyibdaTtHoi. IloscHiTh
3HUKHECHHS 3a0apBIICHHS.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 0CJHIAy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

8. Ha3Ba HaBYanbHOTO EKCHEPUMEHTY (eMoHcTpailtis): XiMiuHi
BJIACTHBOCTI KHMCJIOT: B3a€MOAIA KHCJIOT i3 HEPO3YMHHUMHU
OCHOBaMH

OO0nagHaHHs i peakTHMBH: po3uuH Hikedb cyibdary ado depym (III)
cynb(daTy, po3ulH Kadiil TiIpOKCHIy, pO3UMH XJOPUAHOI abo Cyib(paTHOI
KHUCJIOTH, IEMOHCTpaliiiHi IpoOipKH, CKIIsSHA NalINYKa.

Texnika mnpoBeneHHsi  ekcrnepuMmeHty: Croyatky  NpHUTOTyiiTe
HEpO3YMHHY OCHOBY — Hikedb Tigpokcua ado depym (III) rimpokcun: B
JEMOHCTpAIlitHy TpOoOIpKy HanmuiTe 4-5 MJI PO3YHMHY COJIl Ta J0JanTe
HEBENMKUNA 00’€M pO34MHY Jyry (A0 yTBOpeHHs ocany). o omepskaHoi
HEPO3YMHHOI OCHOBH JIOJIAHTe PO3YMHY KUCIIOTH (10 POZYMHEHHS OCaIY).
OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuiaa TtexHiku Oe3nexku, AAIKUX HeOOXiIHO IOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBa€eThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Maua.
1-
2-
3-

9. Ha3Ba HaBUanbHOTO EKCHEPUMEHTY (JeMoHcTparis): XimiuHi
BJIACTHBOCTI KHCJIOT: B3A€EMOJisl KHCJIOT i3 CONAMH

Oo6aanHanns i peaktuBm: ais crnocoOy | — po3umn Oapiii xjopuny,
PO3UYMH CyIb(aTHOI KUCIOTH, JEeMOHCTpalliiHi MPOOIpKH, CKIISTHA MaTMUKa;
st criocody Il — po3umn Hatpiilt cynbdiny, po3uuH cyibdatHoi abo
XJIOPUAHOT ~KHUCJIOTH, JI€MOHCTpaliiiHi NpoOipKH, CKJISHA MaJMuKa,
yHIBEpCaIbHUMN 1HAUKATOPHUN MaMip.
TexHika npoBe/leHHs eKCIIEPUMEHTY:
Cnoci6 I: y nemoHcTpamiiiHy npoOipky HamuiTe 5-6 M pO3UMHY
cyiab(paTHOI KHCIOTH, JOJATH JEeKUIbKa KparuimH Oapii  XJopuuy.
CrnocrepiraiiTe NpoxXoXKeHHs XIMIYHOI peaKiiii.
Cnoci6 II: y nemMoHcTpaniiiHy npobipKy HaiauiTe 5-6 MJI pO3UMHY HaTpii
cynedimy Ta momaidte 2-3 M PO3UMHY XJIOpHIHOI KucioTH (abo
cynedarnoi). Croctepiraiite 3a 03HaKaMH MPOXOKEHHS XIMIYHOI peaKIIii.
3MOYiTh yHIBEpCAJIbHUN 1HAWKATOPHUNA Mamipenb JUCTHILOBAHOIO BOJOIO
Ta BHECTU B Tra3, SKUH BHUAUIAETHCS HE TOPKAIOUUCH CTIHOK MPOOIpKH.
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3po06iTh BUCHOBOK MPO YTBOPEHI NPOIYKTH, SKI BHAUISIOTHCS B XOII
peaxiiii.

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HEeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amajoiiTe pe3yiabTaT MPOBEIEHOr0 J0Cainy i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

10. Ha3Ba HaBYaJILHOIO €KCIIEPUMEHTY (HeMoHcTpailtis): XiMiuni

BJACTHBOCTI OCHOB: PO3YMHHICTL JYIiB V BOIi
OOnagHaHHst |  peakTMBM:  KPUCTAJIYHMH  HATpil  riIpokcum,
IUCTHILOBAHA BoAa, XIMIYHUK ctakad Ha 100 mi1.
Texnika NPOBeICHHS E€KCIIEPUMEHTY: Hegenuky KIJIBKICTB
KPHCTAIIYHOTO (CyXOro) Hatpiéi rimpokcuny (3-4 mmarerni) Hacunre y
crakad Ha 100-150 mn Ta nmomanite 60-70 MI AUCTUILOBAHOI BOJM.
BinMiTbTe eHepreTUUHU ePeKT AaHO1 peaKIlii.
Onumrite B poOOYOMY 30IIHUTI €KCTIEPUMEHT 32 IIIAHOM:
IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

11. Hassa HaBYaJLHOIO eKcHnepuMeHTY (memoHcrparis): Ximiumi
BJACTHBOCTI  OCHOB:  BHMIPOOYBAaHHSI  PO34YHMHIB _ JIVIiB
iHIuKaTOpaMu

OO0nagHaHHsT 1 peakTHMBM: pPO3UYMHM HATpid TiAPOKCHIY, Kajii
TIAPOKCUAY, KAJIbIIH T1IPOKCUIY, TEMOHCTpAIliiiHI TPOOIPKH, IITATUB JJIs
npoOipoK, PO3UMHM JIaKMYycy, (eHonTaneiHy, METHIOBOIO OpPaHKEBOIO,
yHIBEpCaIbHUMN 1HAUKATOPHUN Mamip.

TexHika npoBeJeHHs eKCHEPUMEHTY: TOMICTITb TpU JIEMOHCTpalliiHi
npoOipKH y WITaTUB, HaJHiiTe B MpoOipku Mo 4-5 M PO3UMHIB JYTiB: B
Hepury — HaTpid T1APOKCUI, B APYTY — KaJiil TIPOKCHUI, B TPETIO — KaJbIIii
rigpokcua. o xoxHOi 3 mpoOipok momaiite mo 4-5 Kpamenb JIaKMycy.
BimzHaure 3MmiHy 3a0apBieHHS 1HIUKATOPiB. Bi3bMiTh 4MCTI MpoOipku Ta
npopoOiTeh moAiOHI omepauii 3 (deHondraneiHOM, METHIOpAaHXKEM Ta
yHIBepCaJIbHUM 1HIUKAaTOPHUM MamipieM. 3aloBHITh TaOIHIIIO:
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Kucnora ®denondranein MeTtunopanx Jlakmyc VYuiBepcanbHUN

3a0apBICHHS 3a0apBIICHHS 3a0apBICHHS [nnukaropHumii
narip
3a0apBIICHHS
Heiitp. | B mysi Heditp. | B aysi Hetitp. | B aysi Heditp. | B mysi
NaOH
KOH
Ca(OH).

IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKku MPOXO/’KEHHS PeaKIlii:

3amaioliTe pe3yabTarT MPOBEJEHOr0 JOCHIAYy i mianmumiTe Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

10 Ha3Ba HaBYaiNbHOTO EKCHEPUMEHTY (JIeMOHcTparlis): XimiuHi
BJACTHBOCTI OCHOB: B3a€EMOJifl OCHOB 3 KHCJIOTHMMH
OKCHIAMH

OO0nagHaHHs i peakTHBHM: BallHsSHA BOJA, JIOBra rpajayiioBaHa mimeTka 3
HAJSTHEHOIO TYMOBOIO IPpYIIO0, XiMIYHUN cTakaH Ha 100 mu.

Texnika npoBefeHHsl eKcHnepuMeHTYy: B XiMiuyHMI cTakaH Hanuiite
BanHAHOT Bogu o00’emom 30-40 wmu, 3a JOMOMOrOK TyMOBOI TIpyIIi
MPOMYCTITh Kpi3b HEi MOBITPs. MOKHA BUKOPUCTATH TPYOOUKY JUIS MUTTS
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HaIoiB, IS I[LOTO HAIMWUTE B JIEMOHCTpAIlIiHY MPOOIpKy 7-8 MJI BamHSAHOT
BOJIM Ta MOAMYXaiTe Kpi3b TpyOOouKy (OyabpTe 00epekHi Ta HE 3aCMOKTYiTe
pPIIMHY POTOM, TUIBKM BUIUXAWTE MOBITPs 3 JiereHb!). BimsHauzminu, ski
BiZIOYyBarOTHCS B PO3UYMHI.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, 0 Bin0yBaeTbcs:

O3HaKH NPOXOKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 A0CTHiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

11. Ha3sBa HaBYaigbHOrO ekcrepuMeHTy (memoHcrparis): XimiuHi
BJIACTHBOCTI OCHOB: B3a€MOJLifl OCHOB i3 cOIAMH

OO0saiHaHHA | peakTMBHM: PO3UMH KyNpyM HITpaTy, pPO3YMH HaTpii
TiIpOKCUY, IEMOHCTpalliiiHa mpobipka
Texnika npoBeleHHsi ekcnmepuMeHTYy. B nemoHcTpamiiiHy npoOipKy
HaluiTe 4-5 MIT pO34MHY KYIIPyM HITpaTy J0JA0Th 2-3 MJI pO3YHHY HATpii
riapokcuay. Bingznaure 3mMiHM, gK1 BiAOYIHUCH B POOIpIIL.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

12. Ha3Ba HaBYaNbHOrO  EKCIIEPHUMEHTY  (JIeMOHCTpAILis):
XiMiyHi BJIACTHMBOCTI OCHOB: TepMiYHMI pPO3KJAJA HEPO3YMHHHMX
OCHOB

OO0nagHaHHsl i peakTHBM: HEpO3UYMHHA y BOJI OCHOBAa — KYyNpyM
TIPOKCU, JIEMOHCTpalliiiHa Ipo0ipKa, NajdbHUK, MPOOIpKOTpHUMAaY.
Texnika npoBeaeHHs1 ekcrniepuMeHTY: /[00yapTe HEPO3UMHHY OCHOBY —
KYIpPYM T1IPOKCH]I, SIK ONHMCAaHO B OJHO Yy 3 IONEpPEeAHIX €KCIIEPUMEHTIB.
[TpoGipky 3 KympyM TigpoKcuaoM oOOepekHO Harpiiite Ha MOIyM’i.
BiamiTeTe 03HAKH MPOXOHKEHHS PEAKITii.

OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuna TexHiku Oe3neKkH, SIKUX HEOOXiAHO JOTPUMYBATHCh IIPH
BHKOHAHHI eKCIIEPHMEHTY:

PiBHsiHH# XimMiuHOI peakuil, mo BindyBaeTbes:
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O3HaKH NPOXOIKEHHS pPeaKIliii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH eKCIIepPHUMEHTY.

13. Ha3Ba HaBYajNbHOTO  EKCHEPUMEHTY  (JIEMOHCTpaIllis):
JloBeeHHs aM(pOTEPHOCTI HUHK MNAPOKCUAY
OO0aagHaHHA i peakTHMBM: PO3YMH UWHK XJjopuay (abo IUHK HITpary,
cyabdary), po3urH HaTpii TIAPOKCUAY, PO3UUH CyJb(}aTHOI a00 XITOPUIHOT
KHCJIOTH, JEMOHCTpaIiliHi MpoOipKH, CKIISTHA MAINYKa.
Texnika npoBeneHHs1 exkcniepuMeHTy: Criodyatky 100yJbTe HEPO3UUHHY
OCHOBY — LIMHK Tiipokcua. i 1poro B npodipky HanuiTe 3-4 M1 po3unHy
coli IMHKY (XJopua, cyiabdar abo HiTpar), Aomaite 1-2 Mil po3uuHy
HaTpid rigpokcuay. Bmict mpoOipku nepemimaiTe CKISHOI NAJIWYKOIO Ta
po3nuTiTh Ha JBI 4acTuHH. Jlo BMICTY mnepmioi mOpoOipku jgojaaiiTe
Ha/UTMIIOK JIYTY, 10 BMICTY APYTol — HaJUIMILIOK KUCIOTH. BigMiThTE 3MiHH,
110 BiOYBalOTHCH.
Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHikH Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCh IIPH
BUKOHAHHI EKCIIEPHUMEHTY:

PiBHsiHHs XiMiuHOI peakuii, 1o Bin0yBa€eTbcs:
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O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

14. HazBa HaByalnbHOrO eKcuepuMeHTy (meMoHcrpals):  Ximiumi
BJIACTHBOCTI cOJ1eii: B3a€MOJif COJIei 3 MeTaIaMHu

OO0nagHaHHA i peakTHBM: PO3YMH KYyNPYM XJIOPUAY, PO3YMHY HATpid
XJIOPUAY, JEMOHCTpaIliiHI MPoOipKK 2 3ai3HI UBSIXH, HAXIAUHUHA TaIIip,
IHIIET.
Texnika npoBeneHHs exkcnepuMeHTy: B mepury npobipky Hanmiite 7-8
MJI pO34YHHY KYIIPYM XJIOpPUY B IHIIUHN Takuil ke 00’eM HaTpiil xnopuny. B
0o0uBl TPOOIPKH 0OEpeKHO OMYCTITh MIHIIETOM A00pEe 3a4YuIleHi 3ali3Hi
1BAXU (200 IIMHKOBI IpaHysn). Bu3HauTe O3HAKM MPOXOKEHHS XIMIYHOI
peaxIlii Ta pe4OBUHM, 5IKI yTBOPIOIOTHCA.
Onumiite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBniaa TtexHiku Oe3neku, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHS XiMIYHOI peakuii, 0 Bin0yBa€eTbcs:

O3HaKH NPOXOAKEHHS PeaKIii:
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3amasoiiTe pe3yJbTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

15. Ha3Ba HaBYANBHOTO EKCHEPHMEHTY (JIeMOHcCTpailtis): XimiuHi
BJIACTHUBOCTI COJIeii: B3a€EMOJIisi COJIeH 3 JIYyraMmu

OO0nagHaHHs i peakTHBM: DPO3YMH KyNpyM XJOpHIY, pPO34MH Oapii
XJIOpUJLY, PO3UMH HATPiN TiIAPOKCUIY, AEMOHCTpaIiiHI MpOoOipKH, CKISHA
MaTHYKa.
Texnika npoBefeHHs1 ekcnepuMeHTy: B nepmy npobipky Hamuiite 4-5
MJI PO3YHMHY KyIpyM XJOPUIY, B APYTY — TaKUW ke 00’ €M po3uuHy Oapiid
xyopuny. Jlo BMicTy 000X mpoOipok AojaiiTe mo 2-3 Ml po34HHY HATpii
rizpokcuay. Crocrepiraidite 3MiHH, SKi BiJOyBarOThCS
Onunrite B poO0YOMY 30IIHUTI €KCTIEPUMEHT 32 TIAHOM:
IMpaBuaa TexHikd Oe3MeKH, SIKUX HEOOXiTHO TOTPUMYBATHCHh NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoI peakuii, 1o Bin0yBaeTbca:

O3HaKM NPOXO/KeHHS PeaKLii:
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3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

16. Ha3zBa HaBYANLHOTO EKCIIEPUMEHTY (JeMOHCTpallis): XiMiuHi
BJIACTHBOCTI COJIeil: B3a€MOJLisl coJIei i3 coNIMuU

OOnagHaHHs | peakTHBM: pPO34YMH HATpiii cynbdary, pO3UMH HATpIl
XJIOpUIY, PO3YUH Oapiil XJIOpuUay, AEMOHCTpaliiHI MHPOOIpKH, CKISHA
MaJINYKa.
TexHika mpoBeJeHHs1 ekcnepuMeHTy: B mepury npoOipky Hanuiite 4-5
MJI pO34YHMHY HaTpiil cynbdary, B Ipyry — Takui e 00’ €M po3unHy HaTpiii
xyopuny. Jlo BMicTy 000X mpoOipok mopaiite mo 2-3 mul po3uuHy Oapiii
xyopuny. Crioctepiraiite 3MiHH, SKi BiTOyBaIOThCS
Onumiite B poO0OYOMY 30IIMTI €KCTIEPUMEHT 3a IIIAHOM:
IIpaBuiaa Ttexniku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs XiMiuHOI peakuii, o BindyBaeTbcs:

O3HaKH NIPOXOAKEHHS PeaKIii:
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3amanoiiTe pe3yJabTarT MPOBEIEHOr0 J0CHiAy i mianumiTth BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

17. HazBa HaByanbpHOIO eKcunepuMeHTy (meMoHcrpars):  Ximiumi
BJIACTHUBOCTI COJIeil: B3a€EMOJLisi COJIeH i3 KNCJI0TaMHU

OO0nagHaHHsl | peakTHMBHU: pO3YMH Kamiid KapOOHATy, PO3YMH Kaiii
XJIOpUJTY, PO3UYHH CYIb(haTHOI KUCIOTH, IeMOHCTpAIliiiHI TPOOIPKH, CKIISTHA
HaJInJKa.
Texnika mpoBeaeHHs1 eKkcnepuMeHTy: B mepury npoOipky Hamuiite 4-5
MJI PO3YUHY Kadiii kapOoHarTy, B Ipyry — Takui ke 00’€M pPO3UMHY Kaii
xynopuny. Jo BmicTy 000X mnpoOipok npomaidte mo 2-3 M PO3UHHY
xyopuHoi  abo cymbdarHoi kucioTH. Crocrepiraiite 3MiHH, SKi
BiIOYBaIOTHCH.
Onuniite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHikH O0e3nmeKkH, SIKHUX HEOOXIAHO JOTPMMYBATHCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMIYHOI peakilii, 10 BiZ0yBa€eTbCs:

O3HaKH NPOXOKEHHS peaKuii:
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3amamoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy |1 MmiAnumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

18. Has3Ba HaBuaibHOro ekcriepuMenty (aemoHcrpaiis): CnajJBaHHA
docdhopy, pozunnenuns aooyvroro dochop(V) oxkcuay v BOIi,

AOCJHI/UKeHHSl PO3YMHY IHAMKATOPOM i HeliTpaJi3anis iioro
JIYIOM.
OO0nagHaHHs i peakTHBM: IOPOIIOK YepBOHOTO (ocdopy, razoMerp
3allOBHEHUH KHCHEM, KOHIYHa Koyiba Ha 250 My, AMCTHIIbOBaHa BOJA,
PO3UMH JIAKMYCY, PO3YMH HATpPild TIAPOKCUIY, JIOKKA JUISl CIIaTIOBAHHS
dbocdopy BMOHTOBaHA B KOPOK.
TexHika nmpoBeIeHHsI eKCNIEPUMEHTY: 3allOBHITH KOJIOY KUCHEM IILISIXOM
BUTICHEHHS MOBITPs, B JIOKKY JUIS CIAJIOBAaHHS HaOepiTh HEBEIHKY
KUIBKICTh 4€pBOHOTO (pochopy 1 MPOBEIITh PEAKI[il0 HOro CHAJECHHS B
kucHi. Jlo BMicTy KkoiOu ponmidite 6-7 Mil JucTHiIbOBaHOi Bomu. Jlo
OJIEpP’)KaHOTO PO3YHMHY JAOJaiTe IHIUKATOp JaKMyC Ta BIAMITBTE KOJIp
po3uuny. Ilicns mporo B koily 3 po3unHOM ¢ocaTHOI KHUCIOTH IO
KpaIlyiiHax J0JlaBaliTe PO3YMH HATPi TIAPOKCHUIY. 3BEpHYTH yBary Ha
3a0apBJIeHHs 1HAMKATOpA B YCIX TPhOX CEpEeIOBUILAX.
Onumiite B poOOYOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBuiaa TexHikH O0e3neKkH, SIKHX HEOOXIZHO NOTPMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHS XiMIYHOI peakuii, 1o Bin0yBaeTbcs:

O3HaKH NPOXOAKEHHS PeaKIii:
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3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

19. Hazga HaBYajnbHOrO eKCHEpUMEHTY  (jieMoHcTpaiis): 3miHa
BJIACTHBOCTEH NMPOCTHX PEYOBUH JIY/KHUX eJIeMeHTIB

O0nagHaHHA i peakTHMBH: METAIM HATPiM 1 JTIHA, JEMOHCTpaIiiHi
npobipku abo yamku Ilerpi, henondranein, mraTus U1t MPoOIPOK.
Texnika npoBeleHHs1 eKCINEPUMEHTY: MIATOTyiTe MeTanu, Ul
NPOBEICHHS EKCIIEPUMEHTY BIPIXKTE MO MIMATOYKy METAIIYHOTO JITIIO Ta
KaJil0 po3MipoM 3 MaJleHbKY TOpPOLIMHY, 100pe MPOMOKHITH METajaH Bij
racy. B nBi nemoHcTpariiitni mpoOipku HamuiTe Mo 6-7 M IUCTUIbOBAHOI
BOJIM, J0 KOXHOI MpoOipku nonaiire mo 2-3 kpamnunu ¢eHondraneiny.
OuuiiieHi BiJ racy MeTaau 00epeKHO BKUHBTE /10 MPOOIpPOK, MEpILy — JITIH,
B Apyry — Hatpiil. Crnocrepiraiite 3a 3MiHOIO 3a0apBieHHS IHIUKATOPIB.
Hocnin MmoxxHa mpoBoAUTH B Yamikax [letpi. [jist iboro Bi3bMITh JB1 YaIIKU
ITerpi, Ha nHO mokmamiTh QineTpyBaibHUM mamip. Ha ¢ineTpyBanbHuM
nanip HajJuiTe BOJM, Tak 100 BiH OyB 100pe 3MOYEHMH Ta KpaIHITh B
HeHTp mo 2-3 kpamnuHu (eHondTaneiny. IloknaaiTh OYMINEHI HIMATKU
MeTally B LIGHTP YallKu, B MepILy — JITiH, B IpYTy — HATpiH.
Onuirite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
IIpaBuia TexHiku Oe3neKH, SIKUX HEOOXIAHO JOTPHUMYBATHCh IIpH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, m1o BigdyBaeTbcs:
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O3HaKu MPOXO/:KEHHS PeaKIlii:

3amanmoiiTte pe3yJbTaT NPOBEJEHOr0 JOCaixy i mignumire Bei
KOMIIOHEHTH €KCIIePHMEHTY.

Mau.
1-
2.
3-

20. Hazea HaBYajnbHOrO EKCIEpUMEHTY (AeMoHcTpaillis): B3aemonis
KaJbLiI0 3 BOJ0I0

OO0aanHanHsl 1 peakTMBHM: MeTamiuHUN Kanblid, QeHondraneiy,
KpHUCTaiizaTop, npodipka oOMOTaHa CKOTYEM, IIMATOK Mapii abo OWHTa,
TUTEINbHI HIHMIIi, KPUCTATI3aTOP 3 BOJOIO, MATbHUK.
Texnika mnpoBeleHHsS eKCHEPUMEHTY: JOCTaHBTE OIIYPKH KaJbIIi0
(po3mipoM He Ounblie 3a MUTAAJIBHHUNA TOpIiX) 13 racy, 100pe MpOMOKHITh
Horo (iIbTpyBalbHUM MAepoM BiJ racy. 3amMoTalTe KaJbLid y Mapiio
(OuHT) Ta BI3BMITH THUTENBHUMM UIMMOISIMHU. 3a3falieriib MiAroTylTe
KpUCTaJi3aTop Ta 3aloBHITH HOro Bojoo Ha 2/3. B mpobipky obOmoTtany
CKOTYEeM Ha0epiTh JOBEPXY BOJH, TOPJIO 3aKpUNTE MajbleM, NEPEBEPHITH
JIOBEPXY JHOM Ta 3aHYpTE€ B KPHUCTAJII3aTOp 3 BOJIOIO, BIAMYCTITH Majelpb 1
BUMITh pyKy 13 Boau. IIpoOipky TpumaiiTe Maiike BEPTHKAIbHO.
Tpumaroun Mapiro 13 KajbI[lEM TUTE€IbHUMHU IIUILSMU OIYCTITh iX Y
KpHUCTaNIi3aTop i3 BOJOIO 1 30upaiiTe ra3, sIkHii yTBOPIOETHCS, B MPOOIPKY.
Konmu Boma 3 mpoOipkei TOBHICTIO BUTICHUTHCS OTPHUMAHUM Ta30oM,
HiHECiTh MpoOIpKy 10 MajJbHHKA Ta IMEpeBipTe YTBOPEHHH BOJEHb Ha
gucTOTY. B KpucTamizatop 13 BOJOI0 KpalHITh JEKUIbKAa KpariuH
denondraneiny, cnocrepiraiite 3a 3MiHaMHU.
Onuiite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IJIAaHOM:
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IIpaBuia TexHiku Oe3neKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbcs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

21. HazBa HaBYaJbHOIO EKCHEPUMEHTY (JeMoHcTpailis): B3aemonin
MATHII0 3 BOJ0I0

OO0n1agHaHHS | peakTHMBHM: MarHid mnopouiok, ¢eHondranein, KoHIYHA
koJi0a Ha 250 M1, IUCTHIIHLOBAHA BOJA, NMAJLHHK, JTOKKA JJIsS CIATIOBAHHS
PEYOBUH.
TexHika npoBeaeHHs eKcnepuMeHTY: B kKoHIYHY Ko0j0y HanuBaroTh 2/3
00’emy rapsuoi Boau (IIOWHO 3akuIiBIIOl). JIOKKOIO IS CHaltOBaHHS
pe4YOBHH HaOepiTh 13 OaHKKM MarHi€eBHiH MOPOIIOK 1 HarpiiTe Horo y moaym’i
nanpHuKa. [{oifHO MarHiif mo4He KEBpITH IO Kparo, JOXKKY 3aHypTe Y
BOJy, HE TOpKalouuch OHa KoiOu. Boja 3akumae, y TOpiIOBHHI KOJIOU
3’SBISIETBCSA TOJIyM sl BOJHIO. 3a3Ha4Te O3HAKU MPOXOJPKEHHS peakiiid. J{o
KOJIOM 3 BOJOIO JIOJaiiTe NeKiIbKa KparuinH (heHonTaneiny.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

Inoueioyanwvne 3a60amnns.

1. Iliozomyiitme 00un nasuanvHuil eKcnepumMenm, AKUIL 0eMOHCMPYE

00HY 3 XIMIYHUX 6]1ACMUBOCHIEN OCHO8: 63AEMO0IA OCHO8 i3

Kuciomamu

3anpononyire TEXHIKY BUKOHAHHS €KCIIEPUMEHTY B3a€MO/IIT OCHOB

3 KHCJIOTaMH, 32 YMOBU IO BUKOPHCTaHI MJIsi peakilii peYOBHMHHU He
MOBTOPIOIOTHCA B 3allPONIOHOBAHMX JJIs JEMOHCTpalii Ta OINUCAaHUX
TEXHIKaX BUKOHAHHS.
Onumiite B poO0YOMY 30IIMTI 0OpaHUI €KCIIEPUMEHT 32 IUIaHOM:
Ha3Ba neMoHCTpPaniiiHOT0 eKCIIEPUMEHTY:

OO0siagHaHHS | peakTHBH:
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TexHiKka NpoBeleHHs] eKCIIEPUMEHTY:

IIpaBuia TexHiku Oe3neKH, SIKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs xiMiuHol peakuii, o BindyBaeTbcs:

O3HaKH NPOXOKEHHS PeaKIlii:

3amanoliTe pe3yJabTAaT MNPOBEJECHOr0 JOCaixy i mignumirts Bci
KOMIIOHEHTH eKCIIepPHMEHTY.

Mau.
1-
2-
3-

2. Iliozomyiime o00un HaeUaILHUN eKCnepUMEHm, AKUIL
0eMOHCIpPYE O0OHY 3 XIMIUHUX 61ACMUBOCHEINl OCHO8: 63AEMO0iA
HEpPO34YUHHUX OCHO8 i3 KUCTIOMAaMU.
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3amponoHyiiTe TEeXHIKYy BHKOHAaHHS CKCIIEPUMEHTY B3a€MOii
HEPO3YMHHOI OCHOBH 3 KHCJIOTOIO, 3a YMOBH WIO B3ATI JUIA peakuii
PCUOBHHH HE TOBTOPIOIOTHCS B 3alpPOIOHOBAHHMX Ui JEMOHCTpallii Ta
OIMCAaHMX TEXHIKaX BUKOHAHHSI.
OnuriTe B poO04OMy 301IUTI 0OpaHUi €KCIIEPUMEHT 3a TUIAHOM:
Ha3zBa neMoHCTpaliiiHOro eKCepUMEHTY:

OO0JsiaHaHHS | peakTHBH:

Texnika MPOBEACHHA CKCIICPUMEHTY .

IIpaBuiaa TexHiku Oe3nexku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPHMEHTY:

PiBHsinHs xiMiuHoI peakuil, o BigdyBaeTbcs:

O3HaKH NIPOXOAKEHHS PeaKIii:

3amanoiiTe pe3yabTaT MPOBEAEHOr0 J0CJHIAy i mianumiTte BCi
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-




(O00B’s13k0B0 TOBiTOMTe Ja0OpaHTa, He Mi3Hime sIK 3a 3 AHiI 10
JabopaTopHoi po0OTH, NPO mepejik HeOOXiIHMX peaKTHBIB i
00J1aITHAHHA IS IPOBEJAEHHS 00PAHOr0 eKCIIePUMEHTY.)

PexomenpgoBaHna Jiteparypa (0a3oBa Ta 10NOMIiKHA):

1. I'paboBuii A.K. JleMoHCTpaniiHUi XIMIYHUN €KCIIEpUMEHT y 12-
pIYHIA IIKOJII : HAYKOBO-METOAWYHHH IOCIOHWK JUIsl CTYACHTIB Ta
BunTeniB Ximii. Yepkacu: Buz. Bin. YHY imeni bormana XmMensHUIBKOTO,
2009. 228 c.

2. I'puroposuy O.B. XiMiuHMii ekcriepuMeHT y mmKkomi. 7-11 kmacu /
ynopsia.: O.B. I'puroposuu, O.B. HeBchkuii. XapkiB : Panok, 2008. 192 c.

3. Nyo6kosernpka I['.M., HoBuenkoBa K.JI. be3neunwmii XimiuHuUH
EKCIIEPUMEHT : METOAWYHUH rociOHuk. TepHomias : Mannpisenp, 2017.
320 c.

4, MonenpHa HaByajgbHa Tmporpama «Ximis. 7-9 kmacw» IS
3aKIaiB  3arainbHOi cepemHboi ocBitTk (aBT. JlameBceka I. A.)
«PexomenoBaHo MiHICTEpCTBOM OCBITHM 1 Hayku YKpaiHuw» (Haka3
MinicrepctBa ocBith 1 Hayku Ykpainu Bim 16 cepmust 2023 poky Ne
1001).

5. MogenpHa HaB4ajgbHa mporpama «XiMmis. 7-9 xmacm» Ui
3aKJIa/iB 3araibHOi cepeaHboi ocBiTH (aBrop I'puroposuu O. B.)
«PexomeHn10BaHO MIiHICTEpCTBOM OCBITH 1 Hayku YKpaiHW» (Haka3
MinictepcTBa OCBITH 1 HayKH YKpainu Bij 27.12.2023 Ne 1575).

6. HaBuanpHa mporpama 3 Ximii 7-9 kmacu. PiBeHb cTaHmapry.
[online] Pexxum pnoctymy: http://mon.gov.ua/activity/education/zagalna-
serednya/navchalni-programy.html.

7. PuzBanoB A.K. XiMIYHMH €KCHIEPUMEHT y IIKOJII : METOJUYHUN
nociOHuk. Xapkis : Panok, 2002. 128c.

8. Cuiryp /[I.B., YeGoraproB O.M. Meroauka Ta TeXHIiKa
HIKITBHOTO ~ XIMIYHOro  ekcrepuMeHTy. Yactuna 1. Oprasxizamis
0€3MEeYHOr0 EeKCIIePUMEHTY B IIKOJi: METOAMYHUN TOCIOHUK IS
CTyIeHTIB ¢-Ty Ximii Ta ¢papmaii. Oneca : dpyk [liBnens, 2020. 68 c.

Hara: Ouinka: IMinnuc BuKIaxava:
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JladopaTopna poborta 8-9

Tema: HABYAJIBHUM XIMIYHUM EKCITEPUMEHT YV 9 KJIACI
3AKJIAZLY 3ATAJIbHOI CEPEJHBOI OCBITU

Merta: 03HaHOMHUTUCH 13 TEXHIKAMH NPOBEIEHHS HaBYAIBHHUX
XIMIYHHUX EKCHEPUMEHTIB mependadyeHuXx HaBuaabHOIO TPOrpamoro
JUIS 3araJbHOOCBITHIX HAaBUAJBHMX 3akiamiB 3 xiMmil 7-9 xiac
(3atBepmreHa Hakazom MiHicTepcTBa OCBITH 1 HayKW YKpaiHU BiJ
07.06.2017 Ne 804) y 9 xnaci, HaOyTH NpPAKTUYHUX HABHUYOK
MPOBEJCHHS  3alpPOIOHOBAHMX HABYAJIBHUX EKCIIEPUMEHTIB Ta
MOYJIMBOCTI 1X IMIUIEMEHTalii Mpy BUKJIAJaHHI XiMil 32 iICHYIOUUMH
MopaenpHuumu  HaBuyajdpHuMHU nporpamamu  O. B .I'puropoBuu Ta
I'. A. JlameBchKoi.

ILnan:

1. TecToBuii KOHTPOJb 3HAHb 13 TEMH, KA BUBYAETHCA (IHIUBITyaTbHE
TECTYBAHHS).

2. CmiBOeciza 3a 3alpONOHOBAHMMH IOTOYHUMH KOHTPOJIBHUMH
3aIIUTaHHSAMH/ 3aBIaHHSIMH.

3. IlepeBipka MIATOTOBKH [0 TMPOBEACHHS HABYAIBHUX XIMIYHHX
EKCIIEpUMEHTIB 3a 3alpONOHOBAHUMH TEXHIKAMH Ta CaMOCTIHHO
nigiopaHuMu.

4. BuKOHaHHS HaBYAJIbHUX XIMIYHUX €KCIEPUMEHTIB.

IHcTpyKuist 10 BUKOHAHHS:
3aeoanna Nel. Tecmoeuii KOHmponv 3HAHL i3 memu, AKa
euguacmucsa (iHOUgioyanbHe mecmyeanHs).

Buxonaiite xopotkoTpuBany (10 10 XBHIWH) CaMOCTIHHY TECTOBY
po0oOTy 3a 1HAMBIAyaJIbHUM BapiaHToM (ApykoBaHi Tectu, Googl-popma
TOIIIO).

3aeoannsn Ne2. Cnisbecioa 3a 3anponoHOBAHUMU NOMOYHUMU
KOHMPOIbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.
[TigroTyiite KOpOTKi BIAMOBIAI Ha 3aIpPONOHOBaHI MOTOYHI KOHTPOJIbHI
3amuTaHHs/ 3aBAaHHs. BiAmoBili MoXHa MPEICTaBUTH 3 JOIMOMOTOIO
UTFOCTPAaTUBHUX MaTtepianiB TaOiuilb, cxeM, mind-maps, MallOHKIB TOIIO
a00 BUCIIOBUTH YCHO.

KoHTpoJibHi nuTaHHS/ 3aBIaHHA:
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1. HameniTh mepenik HaBYAIBHUX EKCIIEPUMEHTIB IepeadadueHux
HaBuanpHOIO mporpamoro Juis  3arajlbHOOCBITHIX — HaBYaJIbHUX
3aKIadiB 3 Ximii g 7-9 (3aTBepmkena Hakazom MiHicTepcTBa OCBITH
i Hayku Ykpainu Bix 07.06.2017 Ne 804) y 9 knaci.

JdemoHcTpauniiiHi eKCriepUMeEHTH:

JlaGoparopHi gocaiam:

2. [Tomipky¥iTe, SKHMH €KCIICPUMCHTAILHUMH BMIHHSAMH  Ma€
BOJIOAITH BYHUTENh, MI00 MAaHCTEpPHO BHKOHATH O3HAYCHI BaMU
JEMOHCTPAIIHI EKCIIEPUMEHTH

3. Tlomipkyiite, fKi eKcliepUMEHTaNIbHI BMIHHS OyIyTh (hOpMYBaTUCh
B YUYHIB Yy IpOIIeCi BUKOHAHHS O3HAYEHUX Ja0OpAaTOPHHUX EKCIIEPHUMEHTIB!

3aeoanna Ne3. Ilepesipka nidzomoeku 00 npPoGedeHH:A
HABUANbHUX  XIMIYHUX  eKCNepuMeHmié  3anponoHO6AHUx 00
6UKOHAHHAL.

3aB4acHO 03HAHOMTECH 13 TEXHIKaMU BUKOHAHHS 3alIPONOHOBAHUX
HAaBYAJIbHUX XIMIYHUX €KCIEPUMEHTIB, HEOOXIIHMMH pEaKTHBaMH Ta
oOjasHaHHSAM, MIATOTyHTECh A0 iX BUKOHAHHS, HAMNMILITH IMpaBUia
TEeXHIKM O€3MeKH, SKUX CHi JOTPUMYBATUCh TIPU  BHUKOHAHHS
€KCIIEPUMEHTY Ta PIBHSAHHS MPOXO/HKEHHS XIMIYHOI peaKIii.

3aeoannsa Ne4. Ha 3aHATTI BHUKOHAiTe 3ampONOHOBAHUI
BUKJIAJIadeM EKCIIEPHMEHT, 3a3HadyTe O3HAKW IMPOXO/KEHHS Peakiiid Ta
3aMaJlloTe pe3ysbTaT MPOBEACHOTO JOCHTINY.
1. Ha3Ba HaBYaIbHOTO eKchepuMeHTy (jemoHctpailis): TenJioBi

SIBMINA NI YaC PO3YMHEHHN: PO3YHHEHHS HATPIH TiAPOKCUAY Y

BO/Ii
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Ob6nagnanHsi i  peakTHBM:  KPUCTAIIYHUN  HATPil  TIAPOKCHI,
IUCTUIbOBAHA BOJA, XIMIYHUH CTakaH, TEPMOMETp EJIEKTPUYHUN abo
CIIUPTOBHH JIJIs1 IEMOHCTpAIii (TEPMOCKOM).

TexHika npoBe/leHHs eKCIePUMEHTY: B XIMIUHUI cTakaH HacumnTe 5-6 T
KPUCTAJIIYHOTO HATpid Timpokcuay ponairte 20-30 M BOJW, IIBHUIKO
OITyCTITh B CTAKaH 3 PO3YMHOM TEPMOMETP (TEPMOCKOII) Ta CHOCTepiraire
3a TMOKa3aHHSAMH TepMoMeTpa (3a piBHEM 3a0apBieHOT pIAWMHH B
TEPMOCKOIT1).

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPUMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HakM NPOXO/ZKeHHsI peaKuiii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

2. Ha3pa HaByaJbHOro eKkcnepuMeHTy (aeMoHcrpauid): Tensosi
SIBUIIA i YaC PO3YMHEHHN: PO3YMHEHHs C0JIi aMOHiI0 vV Boai

JUis TpoOBeAECHHS JOCTiAIB 3 TOHI)KEHHSAM TeMIIepaTypd HaHOUIbII

e(eKTHO MOKHA BUKOPUCTATH PO3YHMHEHHS TAaKUX PEUOBHH: aMOHIN XJIOPH]T

(30r comi Ha 100r BoaM ja€ MOHMKEHHs TeMIiepaTtypu Ha 18 rpaaycis, 250r

Kanplii xjopuay KpuctaimiyHoro Ha 100r Boau — Ha 23 rpamycu, 60r

amoHill HiTpaty Ha 100r Boam — Ha 27 rpaayciB, 1331 aMoHil miaHigy Ha
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100 T Bomu — 31 rpanmyc, 150r kamit mianimy wa 100r Bogu — Ha 35
rpaaycis.

Oo0sagHaHHA i peaKTHBHM. TOHKOCTIHHUH cTakaH4uk 00’emom 100mur 3
TUIOCKUM (HE BBICHYTHM) JIHOM, IMCTHJIHOBAaHA BOJA, JACPEB’sSHA JOIICUKA,
aMOHIH HITpaT (KPUCTAIYHUI), CKIISTHA TTATHYKa.

Texnika mnpoBeJeHHs] eKCHePUMEHTY: B TOHKOCTIHHMI CTaKkaHYMK
00’emoM 100mI1 3 IIOCKIM HHOM Hamuiite 25-30 M1 TUCTHILOBAHOI BOIH 1
BCTAHOBITh HOTro Ha jAepeB’siHiN pomeumi. [lonepenHbo B LEHTP IOLICUKU
KpamHiTh 5-6 KpaliuH BOJAM Ta IMOCTaBT€ Ha HEi cTakaH, MICIS IIOTO
CTakaH Hamaraiitecb He pyxatu. Bcunrte B crtakaH npu6OiuzHo 20 T
noApiOHEHOTO0 aMOHIN HITpaTy 1 O0OEpe)HO TMEepeMIlyHTe CKISHOIO
NaJIMYKOI0 (HE TpUMAaiTe cTakaH pyKoro, o0 BiH He HarpiBaBcs). IloTim
MokHa Bcumatu me 1015 r amonii HiTpaTy. Uepe3 neskuil yac craka
pUMEP3HE 710 TOIICUKH.

IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JAOTPHUMYBATHCHh IPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 J0CTAiAy i mianmumite Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

Maur.
1-
2.
3-

3. Haspa HaBYaJIbHOTO €KCIEPUMEHTY (JeMOHcCTpailis): JlocaizkeHHs
PEYOBHH TA IX PO3YHHIB HA eJTEKTPHYHY NPOBITHICTL
OO0nagHaHHs | peakTHBM. KPUCTAJIIYHUN HATpill XJIOpUJ, AUCTHIHOBaHA
BO/Ia, KPUCTAJIYHUN I[yKOp, PO3UMH ILYKPY, XJIOPUAHA KHCJIOTa, XIMI4HI
ctakaHu Ha 250 mu i3 mianucamu GopMy pedOBHH, MPUIIAJ IS TOCITIAIB 3
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€JIEKTPUYHUM CTPYMOM, AMCTUIIbOBaHA BOJA, NANIEPOBI CEPBETKH, CTAKaHU
U1l IPOMMBAHHS €JIEKTPO/IIB.

Texnika mnpoBedeHHsI eKcHepUMeHTY: B crakanu 3 miAnNMCaHUMU
¢dbopMynaMy pe4OBUH BHECTH: B MEPIINN — KPUCTAIIYHHUNA IIYKOp (Tak 1100
I[yKOp BKPHB JHO CTaKaHIB, a IIPU 3aHYPEHHI B CTAKaH €JEKTPOJiB, BOHU
n00pe TOpPKaIHMCh IYKPY), B APYTUH — KPUCTAJIIUHUN HATpid XJIOpUA, B
TpeTii — nmuctunboBanoi Boaw 100-150 My, B 4YeTBepTHH — PO3YMH
XJIOPUAHOT KHUCIOTH. Bi3pMiTh mpuiian uis JOCTIKEHHS €JIEeKTPHYHOI
MIPOBITHOCTI Ta OIYCTITh €JICKTPOJIU B CTAKaH 13 KPUCTATIYHUM IIyKpoM. Uu
NPOBOJUTH LYKOp CIEKTpUuYHHi cTpyM? Burpite enextponu Ta
BHUIMPOOYWUTE HA €JICKTPUYHY MPOBITHICTh KPUCTAIYHUN HATPiH xymopua. Yun
NPOBOJIUTh  KPUCTATIYHUA HATPIH  XJOpPHI  EJNEKTPHUUHUN  CTpym?
BumnpoOyiiTe Ha eneKTpU4Hy MPOBIIHICTh TUCTUIBOBAHY BOAY. OYUCTITH
CIICKTPOM Ta TPHUTOTYHTE PO3YMHHM 13 IMOHHO  JOCTIIKyBaHUX
KPUCTAJIIUHUX PEYOBHH, BHUKOPHUCTABIIM MONEPEIHBO JOCITIJKYBaHY
IMCTUIIBOBAHY Boay. Temep 3aHypTe €NEeKTPOAHM MOCTIJOBHO: B PO3YHH
IIyKpy, B PO3YMH HATpill XJIOpUIY, B PO3UMH XJIOPUIHOI KUCIOTU. 3pO0OiTh
BHUCHOBKHM IOJO0 MPOBIAHOCTI E€IEKTPUYHOTO CTPYMY KPHCTATIYHUMH
PEUOBMHAMHU Ta X PO3ZUYMHAMHU.

OnuuriTe B poO0YOMY 30IINTI €KCTIEPUMEHT 32 IJIAHOM:

IIpaBnia TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPHMMYBATHCH IIPH
BHKOHAHHI eKCTIEPUMEHTY:

O3naku NpOBe/IeHHS €JIeKTPUYHOI 0 CTpyMY
PEYOBHHAMHU

3amanmoiiTte pe3yJbTaT NPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-
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Ha3Ba HaBYaJIbHOTO eKCHEPUMEHTY (feMoHcTpailis): Peakiii o0MiHy Mixk
€J1eKTPOJTITAMH VYV BOJAHMX PO3YWHAX, 10  CYNPOBOMKYIOThHCH
BUINAJAHHAM 0Ca1y

OO0sianHaHHA | peakKTHUBH: PO3UMHU COJIEH KyNpyMy: KYIPYM XJIOPHT,
KylpyM  HITpaT, KynpyM cyiabdar, po3uuH HATpid TiIpOKCHY,
JIeMOHCTpaIlliifHi TPOoOipKH, CKIISTHA MMaTHYKa.

Texnika nmpoBeaeHHsI eKcnepuMeHTYy: B Tpu nemoHcTpamiitHi mpo0ipku
HaJMATE TPUOTU3HO OJHAKOBUN 00’ €M (5-6 Mir) coseit KynpyMmy: B MepIIy
— KYNIpyM XJIOpUJ, B IPYTy — KyIIPyM HITpaT, B TPETIO — KyNpyM CyJib(dar.
Jlo BMicTy KOXHOI TpoOipku gomaiTe mo 2-3 M PO3YMHY HATpiid
rigpokcuay. BmicT mpobipok mepeMimanTe CKISHOK MaTMYKO. 3BEPHITh
yBary Ha KOHCHCTEHIIIIO OCaJiB Ta MOPIBHANTE IX KONIp Ta CTAaH B Pi3HHUX
npoOipkax.

OnumriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IUIAHOM:

IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JAOTPHUMYBATHCHh IPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBusinHs xXiMiuHoOI peakuii, o Bin0yBaerbcs:

O3HaKM NPOXO/:KeHHS PeaKLii:

3amajoiiTe pe3yabTaT MNPOBEAEHOr0 AOCTaiAy i mianumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-
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4. Ha3Ba HaBYaJIbHOTO €KCIIEPUMEHTY (JeMoHcTpailis): Peakuii 00MiHy
MiK eJIEKTPOJIiTAMHU Y BOJAHUX PO3YHUHAX, 10 CYNPOBO/LKYIOTHCSH
BU/IIJICHHAM ra3y

OO0nagHaHHs | peakTHBM: PO3YMH HATpii KapOoHATy, pO3UMH Kaiii
KapOOHaTy, MOPOIIKOMOMAIOHNI KalbIlii KapOOHAT, PO3YMH XJIOPHJIHOT
KHCIIOTH, JIEMOHCTpAIIiiHI TPOOIpPKH.

Texnika nmpoBeleHHs1 eKcnepuMeHTy: B 1Bi jpeMoHcTpariiHi mpoOipKu
HaJIMATEe MPUOIM3HO OAHAKOBUI 00’eM (5-6 Mu1) KapOOHATIB: B mepury —
HaTpiii kapOoHaT, B APYry — Kajiii kapOoHaT. B TpeTio mpoOipky Hacurre
2-3 mimareni Kanbllid kapOoHary. J[o BMICTY KOXKHOI IPOOIpKH AOJaiTe IO
2-3 M3 XJIOPUAHOI KHUCJIOTH, CIIOCTepiraiite 3a O3HaAKaMH MPOXOKCHHS
peaxilii, mepeBipTe yTBOPEHUH ra3 CKilKo.

Onuuiite B poO0OYOMY 30IIMTI €KCTIEPUMEHT 3a IIIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BigdyBaerbcs:

O3HaKH NIPOXOHKEHHS PeaKIii:

3amajoiiTe pe3yabTaT MPOBEIEHOr0 J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-
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5. Ha3Ba HaBuajgbHOTO eKCIEPUMEHTY (JaemoHcTpauis): Peaxmii
O0OMiHY MK __ eJeKTpPOJIiTAMH YV  BOJHHUX _ PO3YMHAX, IO
CYNIPOBOIKYIOTHCS YTBOPEHHSIM BOIU

OO0nagHaHHs i peakTHMBM: PO3YMH HATPIM TiIPOKCHAY, PO3UMH Kaiii
TIAPOKCUAY, PO3UMH KaJbIiil TIAPOKCUIY, PO3YHH KUCIOTH XJIOPUAHOI abo
cyabdatHoi, po3uuH (penondraneiny.

Texnika nmpoBeaeHHsI ekcnepuMeHTy: B Tpu neMoHcTpamiitHi mpoOipku
HaJMiTe MPUOIU3HO OAHAKOBUI 00’eM (5-6 MiI) TiAPOKCHUIIB: B MEpIIy —
HaTpill TIAPOKCHA, B JPYry — Kalii TIAPOKCHI, B TPETO — KaJbIlid
rizpokcun. Jlo BmicTy KokHOi mpoOipku pomaite mo 1-2 Kpamiusi
dbenondraneiny. Jlo BMICTYy KOXKHOT MPOOIPKH 01aliTe TI0 2-3 MJI pO3UHUHY
xyopuiHO1 (Cynb(}aTHOT) KHCIOTH, BMICT MPOOIPOK MOXKHA TEpeMilIaTH
CKJISTHOIO MaJM4KO0. BiaMiThTe 3MiHM 110 BiI0OYBaIUCh B IPOOipKax.
OnumriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IUIAHOM:

IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JAOTPHUMYBATHCHh IPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 Bif0yBa€eTbCs:

O3HaKM NPOXO/I2KEHHS peaKuiii:

3amanmolite pe3yJbTaT NPOBEJCHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Maua.
1-
2-
3-
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6. Ha3Ba HaBYajgbHOrO EKCIEPUMEHTY (JeMOHCTpallis): 3aJjie:KHicTh
IIBWIKOCTI __peakuii _MeTajgiB __ (IMHK, Mardii, 3ai3o0) 3
XJOPWIHOI0 KMCJI0TOI0 Bi/l NPUPOIN METAY

OO0nagHaHHA | peakTUBHU: PO3YMH XJIOPUAHOI KucnoTu (1:2), MarHieBuid,
[IMHKOBUH, 3alI3HUN TMOPOIIOK ab0 OUIypKH, IIMareib, JEMOHCTpAIiiiHi
npooipKu.

Texnika nmpoBeleHHs eKCNIEPUMEHTY: B TPHU JEMOHCTpaIliiHI MPOOIpKU
HAIMTE OJHAKOBHU 00’e€M (5-6 MI) pO34YMHY XJIOpUIHOI KUCIOTH. Jl0
nepuoi npoOipkHu 0AalTe MOPOIIOK MarHito, A0 APYroi — LUHKY, A0 —
Tperboi 3amizo. [lopiBHAWHTE MMIBUAKICTH TPOXOMKEHHS peakiiii B
npoOipkax.

OnuuriTe B poO0YOMY 30IINTI €KCTIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHikum 0Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eTbCH:

O3HaKH NIPOXOHKEHHS PeaKIii:

3amajoiiTe pe3yabTaT MPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-
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7. Ha3zBa HaBYanbHOrO €KCIEPUMEHTY (JAeMoHcTpauis): Peakmii
DPO3KJIaNy

Oo0nagHaHHA i peakTHBM: I TEPIIOrO CIOCOOY: MOPOIIKOMNOIIOHUN
Kamii HiTpar, npobipka, TableTKka aKTUBOBAHOTO BYTi/UIA a00 NIUTHHHIMA
[IMAaTOK JEPEBHOTO BYTULIS, MIHUET, MalbHUK, JJA0OpATOPHUM INTATHB,
HEBEJIMKUHN JIOTOK 13 mickoM. Jlist qpyroro cnoco0y: KpUCTaliYHUNA aMOHiH
TUXpOMAT, METAJIIYHUI JIOTOK, €THJIOBUI CIIUPT, IEPEB’IHA CKIIKa.
TexHika npoBe/IeHHs eKCIIEPUMEHTY.
Cnoci6 I: [Tpubnuzno % yactuHy npoOipKu 3aMOBHITH HOPOLIKONOIOHIM
KaJiifi HITpaToOM, 3aTUCHITH NPOOIPKY B Jamlli MTATUBY BEPTHKAIBHO,
MOMICTITh JIOTOK 13 ICKOM IIiJl 3aKpIIJICHOIO B INTaTHBI MPOOIPKOIO,
nporpiiire npoOipky Ta HarpiBaiTe ii BMICT HaJ MajJbHUKOM. JlouekaiiTech,
KOJIM KaJiil HITpaT pO3IUIaBHTHCS Ta IOYHE 3aKUIATH, TOAl Harpinrte %2
YacTUHY TaOJETKH aKTHBOBAHOTO BYTULIS (BYIJICLIO) B MOIYM’1 MajJbHHUKA
JI0 JKEBPIHHS, IPUIIUHITH HArpiBaTH MPOOIPKYy Ta MIBUAKO BKHUHBTE B OTBIp
npoOipku  MmIMaToK  pozxapeHoro Byriuii. Crocrepiraiite  edexr
MPOXO/HKEHHS peaKilii, 3p00iTh BUCHOBOK CTOCOBHO OTPHUMAHUX MPOAYKTIB.
Cnoci6 II: ITogpiOHiITE aMOHIN AUXpOMAT B CTYMIIi, BUKJIAAITh PO3TEPTHHA
aMOHIM JAMXpOMaT y BUIVISIAI TipKH (BYJKaHy) B MeTamiuyHui joTok. Ha
BEpXiBIi BYyJIKaHy 3po0iTh 3armuOWHY 1 HajuwidTe minerkoro 1-2 M
€THJIOBOTO CIIUPTY. 3analliTh Majalyol0 CKIMKOK BEpXiBKY ByikaHy. lami
peakilisi BiIOyBa€eThCAd 3a PaxXyHOK TEIUIOTH IOTO €K30TEPMIYHOTO
nporecy. Po3kian Auxpomary aMOHIIO Harajaye BUBEpKEHHS BYJIKaHa.
Onuniite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHikH O0e3NeKH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiIYHOI peakilii, 10 Bin0yBa€eThCH:

O3HaKM NPOXO/I2KEHHS peaKuiii:
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3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

8. Ha3za HaBYaJbHOrO EKCHEPUMEHTY (JaeMoHcTpaiis): Peaknii
CIOJIYYEeHHS

OO0sanHaHHs i peakKTHMBHU: ra3oMeTp 3allOBHEHUN KuCHeM, amapaT Kimma
3apsA/DKEHUH Ha BOJEHb, IUIACTMKOBAa nocyauHa Ha 200-300 ma
(po3miveHHMI Ha TPU PIBHI YaCTHHM), KPUCTAII3aTOp 3allOBHEHUU BOJIOO,
MOKPUBHE CKJIO, JIOBIa CKIlKa, NaJbHUK.
Texnika mnpoBeleHHA eKcHepuMeHTy: B 1ulacTMKoBy mocynuHy
(po3miueHy Ha TpHU PiBHI YaCTHHH) HAJHITE IO BEPXY BOJM Ta 3aKpUHTE
OTBIp NOKPUBHUM CKJIOM. IlepeBepHiTh NOCYyAMHY B KpHCTali3aTop
3anoBHeHu# Ha 1/3 Boxoro. IlinBeniTh A0 OTBOPY MiA BOAOKO Ta30BIABIAHY
TpyOKy BiJl ra3oMeTpy Ta 3amoBHITh Ha 1/3 mocymuny kucHeMm. Ilicis
1[bOT0, MiJBEAITh I'a30B1ABIAHY TpYOKy Bix amapaty Kinmna ta 3anoBHITH Ha
2/3 mnocyauHy BOAHEM. 3aKpuiTe TMOCYIWHY TOKPHUBHHM CKJIOM,
nepemimanTe Tra3d Ta [OCTaBTe Ha  Oe3meyHid  BiJICTaHI Ha
JeMOHCTpauiiHui cronuk. O6epexHo, ajie Tyke IMBUIKO, 3a0epiTh CKIIO 13
MOCYJMHU Ta MiJHECITh JOBrY Manamuy CcKInKy. BinguyBaeTbcs BHOYX.
JloBeniTh, 110 B IUIACTHKOBINA MOCYIMHI HE 3aJIMIIMIOCH KOJHOIO rasy, a
TIJIBKY YTBOPHJIACh BOJIA.
OnuuriTe B po60YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:
IIpaBuiaa TtexHiku Oe3nexku, SIKUX HEOOXiAHO AOTPMMYBATHUCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHH# XimMiuHOI peakuii, mo BindyBaeTbes:
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O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

9. Ha3Ba HaBuaibHOrO eKCHEpPUMEHTY (nemoHcTpaiis): Peakmii
00MiHY

OO6sanHaHHs i peakTHBM: PO3YMH HATpii KapOoOHATy, po3uMH Oapiii
XJIOpUAY, PO3UUH XJIOPUAHOI KUCIOTH, IEMOHCTpaIiiiHa mpobipka, CKIIsHa
najyyka.
TexHika mnpoBeJeHHs eKCIEePUMEHTY: B MNpoOipky Hamuite 3-4 M
pO3uMHY HaTpidl kapOoHaTy Ta gozaite 2-3 M pO3yMH Oapii XJIOpumy.
3BEepHYTH yBary Ha KOJIp 1 KOHCHUCTEHIIIIO Ocaay. BU3HAYMTH TPOIYKTH
peakuii. [licast nporo goxaiite 10 NpoOIpKU PO3UUH XIJIOPHUIHOI KMCIOTH Ta
nepeMilaiTe CKISHOI TNalW4Koo. Bu3HauTe mNpomyTH Ta O3HAKH
IPOXOJ/IKEHHS XIMIYHOI peakiii.
Onuniite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHiknm Oe3neKkH, SIKAX HEOOXITHO JOTPMMYBATHCh IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHs XiMi4HOI peakuii, 110 Bin0yBa€eTbcs:

O3HaKM NPOXO/2KEHHS peaKuiii:
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3amanmoiiTe pe3yJbTaT NPOBEIEHOr0 JocCaixy i mignumire Bei
KOMIIOHEHTH €KCIIePHMEHTY.

Mau.
1-
2-
3-

10. Ha3Ba HaBYalbHOTO EKCHEPUMEHTY (JAeMOHcTpailis): Bu3HaueHHsi
SAKICHOI0 CKJIAlYy MeTaHy 32 NPOAYKTAMHU 3rOPSAHHSA

OO0nagHaHHS | peakTHBH: MaricTpalbHUHN ra3 i3 NajJbHHUKA, BallHSIHA BOJA
nBa HeBenuki (Ha 100 MJ1) BUCOKI CTaKaHHU.
TexHika mpoBegeHHsI eKCNEPUMEHTY: YUCTHI, CyXWil XIMIYHHI CTakaH
3aKpiMiTh y MITaTUBI BEPTHKAJIBHO JHOM jaoropu. Posramryiite mratus i3
CTaKaHOM HaJ MNaJbHUKOM, HIANANITh NAJbHUK, MOYEKAUTe HEBEIUKHN
MPOMDKOK 4Yacy (1 XBHWIMHY), CrOCTepiraiiTe 3a O3HAKaMU IPOXOJKCHHS
peakiii, Ha CTIHKax CTakaHy 3 SBISIOTbCS KparuIMHKM Boau. [lpyruit
CTaKaH OOIOJIOCHITh BAIHSHOIO BOJIOIO Ta 3aKPIMiTh TAKOX BEPTHUKAIBHO Y
manii JabopatopHoro mrtatuBy. [liiHeciTh ManbHUK, 3adeKaiiTe OesKui
yac, 1110 BiA0OyBa€eThCS 13 KpallJIMHAMK BaIllHAHOI BOJH, KA 3aJMIIMIIACH HA
CTIHKaxX CTaKkaHy?
Onumiite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHS XiMIYHOI peakuii, 1o Bin0yBaeTbcs:

O3HaKH NPOXOAKEHHS PeaKIii:
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3amasoiiTe pe3yJbTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

11. Ha3Ba HaBYaJILHOTO €KCIEpUMEHTY (eMoHcTparis): BigHomeHHs
MeTaHy /[0 PO3YHMHIB KHMCJIOT, JIYIiB, KaJiii NePMAHIAHATY,
OpoMHOi BOH

Oo6saaHaHHsl i peakTMBHM: HATpiid alerar KpUCTAIIYHHUM, HaTpii
rizpokcu]] (KpUCTalmiqHui ), 1Ta00paTOPHUIA IITATUB, IITATHB 3 IPOOIpKaMHU,
NalbHUK, Ta30BiABiAHA TpyOKa, pO3UMHU Jyry (HATpiii TiOPOKCUN),
KACIOTH (CynbdaTHOI), Kajiii IMepMmaHraHaty, OpOMHa BOJa, MOXXHA
BUKOPUCTATH, 1 IPUPOIHUI Ta3 13 TpyOOIpOBOLY /ISl IPOBEAEHHS peakiii
3 HACMYEHUMH BYTJICBOIHIMH.

TexHika nmpoBeeHHsI eKCIEePUMEHTY: J00yabTe METaH 13 CyMilli
3HEBOJHEHUX TBEPAMUX PEUOBHMH HATpIM aleraTy Ta HATpid TiIIPOKCHUIY B
cniBBigHomeHHI 1:2. Cywmim perenbHO MOAPIOHITH, NepemilaiiTe Ta
HAcHUNTE B CyXy IpoOipKy mapom npubinsHo 4-5 cMm. 3akpuiite npoOipKy
ra30BiJIBITHOI0 TPYOKOIO i 3aKpiliTh y JIAMIli IITaTUBY FOPHU3OHTAIBHO TaK
100 HO OyInio Tpoxu Buile oTBOpy. [Iporpilite ciouaTky BCO MpoOipKy, a
HOTIM TpiiiTe B MICIi peakuiiHoi cyMilli, NepioAUYHO MPOrpiBalOYM BECh
yMICT npoOipku. Mo’kHa BHUKOpPHCTAaTH MaricTpaibHMi ra3. B wotupu
npoOipKM HaIWWTE OAHAKOBI 00’eMu po3umHIB (10 3-4 Mi): B mepiry —
HATpii TIAPOKCHA, B JAPYry — Cyib(paTHy KHUCIOTY, B TPETIO — Kaiii
IepMaHraHar, B YeTBepTy — OpOMHY BoJy. MeTaH mpoIyckaiTe mo4eproBo
Kpi3b PO3YMH HATPiM T1IPOKCHIY, PO3YUH CYyJb(AaTHOT KUCIOTH, PO3IUHH
Kajiii mepMmaHranaty, OpoMHy Boay. UM croocrepiraioTbcs 3MiHH B
po3unHax. /laliTe mOsICHEHHS YOMY.

Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuiia TexHikM Oe3leKH, SIKMX HEOOXiHO JOTPUMYBATHCH NPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

12. Ha3Ba HaBYaJIbHOIO EKCIEPUMEHTY (JIeMOHCTpallis): 100YyBaHHA i
TOpPiHHSA €TeHy

O6aagHanHs i peakTuBH: cymim s 1o0yBaHHs eteny (1 yactuna 96%
€TUJIOBOTO CHUPTY 1 3 YaCTMHM KOHIIEHTPOBAHOI CYIb(ATHOI KUCIOTH),
YUCTUH MICOK ab0 KUI'ATWIKM (CKJISHI Kamiasipu, ToBYeHHH Qapdop),
LITaTUB JJTAOOPATOpPHUM 3 JIANIKOIO Ta KiblleM, koiba Bropua Ha 250 mi 3
ra3oBiABIAHOI0 TPYOKOIO, MITATENb, MTATbHUK.
TexHika mpoBeaeHHsI eKCIePUMEHTY: Y cyXy KoiOy Bropia namuiite 5-6
MJI cyMmimn Juist [oOyBaHHS eTuiieHy o0'eMoM (100 piawHAa PiBHOMIPHO
KUMiTa, y KOOy mojaiTe nekutbka Kum'sTwiok). KomOy 13 cymimmrio
obepexxHo HarpiBaiiTe. CriouaTKy Mporpiiite BClo KoiOy, 1100 BUTICHUTH
noBiTpst. IloTiM rpiiite cymim y caabkomy mnonym'i. Crocrepiraiite
MOYOPHIHHA CyMillli Ta BUAUIEHHS Ta3zy. ['a30BiABIIHY TPYOKYy OIyCTITh y
mpoOipKy 13 BOJOI0 1 MEPEKOHAWTECh IO BHUILIAEThCA ra3. [licTaHbre
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TpyOKy 13 BOAM, TpHMalTe KIHEIb TPYOKHM BEPTHKAILHO, ITIAMAIITh
cipHukoMm ra3. BigmitbTe Kousip Ta sickpaBicTh momym’s. Jlocmia BapTo
BUKOHYBATH Y BUTSDKHIN madi.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH NPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiANuUmiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

13. Ha3Ba HaBUAIILHOTO EKCIIEPUMEHTY (JieMoHcTpallis): BinHomenns
HCHACHMYCHHMX BVIVICBOJAHIB (€TeHY) [0 PO3YMHIB KaJiil
NepMaHraHaTy, OpOMHOI BOAU.

OO0nagHaHHs | peakTHBH: OpOMHa BOJA, PO3YMH Kajliil NMepMaHraHary,
€TeH, MPOOIPKH.

TexHika npoBeleHHsI eKCIEPUMEHTY: y Nepiry npodipKy HaiauiTe 4-5 M
OpomMHOi BOJHM, B APYry Takui ke 00’eM pO34UMHY Kaslii MepMaHTaHaTy
Kpi3p po3umHM TOYEproBOo MpOMyCTiTh JOOYTHH B MONEPEIHHOMY
eKCIIEpUMEHTI eTeH. Bu3HauTe O03HaKM TPOXOKEHHS peakiiil Ta
IPOAYKTH.

Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTarT MPOBEIEHOr0 A0CHIAY i manumiTth BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

14. Ha3Ba HaBYaJbHOrO EKCHEPUMEHTY (AeMoHcTpaiis): JloOyBaHHs
€THHY KapOLAHUM CIIOCO00M, FOPiHHSA €THHY

OO0saiHaHHA i peaKkTHBM: IIMATKU KalblLii KapOiay, cyiabpaTHa KHCIOTa
(po3uun 1:3), nabopaTOpHMii IITATUB 3 JIANKOIO, IITATUB 3 MPOOIpKamH,
J€MOHCTpalliifHa MpoOipKa 3 ra30B1ABIIHOI0 TPYOKO0, KOPOK, MIHIIET.
TexHika mnpoBeleHHs eKCIIEPUMEHTY: BI3bMITh 1-2 IIMAaTKM KaJbIlii
KapOiay 3aBOLIBIIKY 3 TOPOUIMHY 1 MOMICTITh Y A€MOHCTpaLIiHy IpoOipKy.
ITpobipKy 3aKpimiTh y IITATHBI, HATMNATE B MPOOIPKY 3 KanbLii kapOigom 4-
5 M po3unHy cyibdaTHoi kucnotu (1:3). 3akpuiite mpobipKy KOpKOM 3
ra3oBiJBiHOI0 TpyOkoro. Konm mouHeThcs peakiis 3aHypTe KiHelb
ra3oBiJIBIIHOI TPyOKHM B CTakaH 3 BOJOK 1 KOHCTaTyWTe BUIIJICHHS
OynpOamok razy. Jlicranbre TpyOKy 13 BOAM, TPUMaWTe KiHEUb TPyOKH
BEPTUKAIbHO, MIAMNANITh CIPHUKOM Ta3. BigmiTbTe KoJip Ta SICKpaBIiCTb
MIOJIyM 1.
Onuiite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IJIAaHOM:
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IIpaBuia TexHiku Oe3neKkH, SAIKUX HEOOXiAHO JOTPUMYBATHCHh NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEAEHOr0 J0CJHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Maua.
1-
2-
3-

15. Ha3Ba HaBYagbHOrO0 E€KCHEPUMEHTY (feMoHcTpaiis): BinHomenns
HCHACHMYCHHMX BYVIVICBOAHIB (eTHHY) /[0 PO3YHMHIB KaJiil
nepMaHraHaTy, OpOMHOI BOAU.

OO0nagHaHHs | peakTHBH: OpOMHA BOJA, PO3YMH Kajliil NMepMaHraHary,
€TeH, MPOOIPKH.

TexHika npoBeleHHsl eKCIEPUMEHTY: y Nepiy npodipKy HaiauiTe 4-5 M
OpomMHOi BOJHM, B APYry Takui ke 00’eM pO34UMHY Kaslii MepMaHIraHaTy
Kpi3b po3uMHM MOYEpProBo MpPOMYCTITh JOOYTHH B MONEPEIHbOMY
eKCIIEpUMEHTI eTUH. BU3HauTe 03HaKM MPOXOHKEHHS peakiiid Ta MPOAYKTH
YTBOPEHHS.

Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:

IIpaBuna TexHikH Oe3neKkH, SIKUX HEOOXIAHO JOTPMMYBATHCH IpPH
BUKOHAHHI EKCIIEPHUMEHTY:
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PiBHsiHHA XiMiuHOI peakitii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIEPUMEHTY.

16. Ha3Ba HaByasibHOTO eKkcnepuMeHTy (iemoHcTtpailis): IlopiBHAHHS
BJACTHBOCTEH CHUPTIB Y rOMOJOTIYHOMY Psili (PO3YHMHHICTD Y
BOJli, TOPiHHS)
ObsnagHaHHsl i peakTHBM: METAHOJ, €TAHOJ, WPOIAHOJ], OyTaHOI,
nmeHTaHon (i30nmeHTaHoa abo rekcanos abo IHIIUIM CIUPT), IeMOHCTpAIliitHI
npoOipku, GpeHondranein, Jamku A1 BUMapIOBaHHS, BeJIMKa 3aMajlbHUYKA.
TexHika mnpoBeleHHs eKCHePUMEHTY: B JEMOHCTpaliiiHi MpoOipku
HaluiTe ogHaKoBlI 00’eMu (1Mo 2-3 M) CHOUPTIB: B MEpIIy — €TaHOJ, Y
Apyry — HpONaHoJ, B TPET0 — OyTaHOJN, y 4YeTBepTy — MeHTaHoia (abo
130IIEHTaHOJ, TeKCaHOod 4YM 1HmMH coupt). Posramyiite npoOipku B
MOCHII0BHOCTI 301JIbIIEHHS KUTbKOCTI aToMiB KapOoHy B MosIeKyIli CUpTY,
710 KOKHOI TpOOIpKH Jojaite ogHakoBuii 00'eM B (2-3 mur) Bogu. BmicT
npoOipoK peTenbHO CTPYyCiTh Ta 3anumre y crnokoi Ha 30-40 cexkyHnu. Y
KOXHY 3 MpoOipok jgomaiite mno 2-3  KpalsIMHU  1HIUKATOpPY
(penondraneiny). Crocrepiraiite 3a 3MiHaMu, 3poOiTh BUCHOBKU IIPO
KHCIIOTHICTh CEPEIOBHILA PO3YUHIB CITUPTIB.
VY dapdopoBi yaiku HaauiTe 1Mo 4-5 MII CIIUPTIB: B MEPIIy — €TaHOI,
y JIpyry — IMpOIaHoJ, B TPET0 — OyTaHON, y 4eTBepTy — MeHTaHona (abo
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130MEHTAHOJ, TeKCaHOJ YW 1HmUK crupT). CKIMKOK 3amajiiTh CIUPTH Ta
NOpIBHANTE KOJIp MOMyM's Ta KHITABICTh. 3po0iTh BHCHOBOK IO
3QJICKHICTh XapaKTEPUCTUK MOdayMm's Big BMicTy KapOoHy B Mosekymax
CIHPTY.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, 0 Bin0yBaeTbcs:

O3HaKH NIPOXOKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 A0CTHiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

17. Ha3a HaBYaJbHOIO EKCHEPUMEHTY (JIEMOHCTpallisi): BiHOIIEHHS
MoJIieTHJIEHY /10 HATPiBaHHS

Oobnagnanns i peakruBm: [losmieTwseH (rpaHynM, IUTIBKA), THUTEJIbHI
U, JIepeB'stHa TOIIeYKa, CITUPTIBKA.
TexHika npoBeIeHHs1 eKCIIEPUMEHTY: 3a JOMOMOTOI0 HIMILIB IIMAaTOYOK
MOJIIETUJICHOBOT IIJIACTUHKM 3JIeTKa HarpidTe B MONyM'T TajgbHHKA.
[MonieTnnen po3M'KIIy€eThCs, a MOTIM IJIaBUThcs. Ha nepes'sHii pomedri
HIMMISIMA  3MIHITE (OpPMY MOJIIETUIICHOBOI IJIACTUHKH 1 OXOJIOAITH Ti.
[Tomietunen micns OXOJOKEHHS HE 3MIHUB HaaaHoi oMy ¢opmu. Ll
BJIACTUBICTb MOJTIMEPIB HA3UBAETHCSA TEPMOIUIACTUYHICTIO.
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OnuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IIAHOM:
IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOJKEHHS pPeaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy i mianumiTh BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

18. Ha3Ba HaBYaJIbHOrO €KCHEpUMEHTY (ieMoHcrpaiis): Jlisi eTaHoBoOL
KHMCJI0TH HA iHAUKaTOPH

OO0nagHaHHS | peakTHBHU: €TaHOBAa KMCJIOTa (CTOJOBUH OLET), POYMHU
IHAUKATOpIB — JakMyc, (eHondranein, METWIOpaHX, YHIBEpCalIbHHUN
1HAMKATOPHUM Mamip, 1eMOHCTpaLiiiHI MPOOIPKH.
TexHika mnpoBeJleHHSI eKCHEPHMMEHTY: B YOTHpPU NPOOIPKH HAIUNTE
onHakoBUN 00’eM (3-4 Mu1) po3uMHY €TaHOBOI KHCIOTHU (CTOJOBOTO OIITY),
JoJaiTe 1o ACKUIbKA KpalUIMH 1HAUKATOPIB, B IEpLIy — JIAKMYC, B APYTY —

deHondranein, B TpeTIO — METWIOPAaHX, B UYETBEPTY BKHUHBTE
yHIBEpCAJIbHUN 1HAMKATOPHMN TMamip, BIAMITETE 3MiHY 3a0apBiICHHS
1HANKATOPIB.

Onumite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IJIAaHOM:
IIpaBniaa TexHiku Oe3neku, SIKHX HEOOXIZHO JOTPMMYBATHCH IpPH
BUKOHAHHI eKCIIEPUMEHTY:
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O3HaKH NPOXOIKEHHS PeaKIliii:

3amaniolite pe3yJbTaT NPOBeJEHOr0 Jociaixy i mnignumire Bei
KOMIIOHEHTH eKCIIePHMEHTY.

Mau.
1-
2-
3-

19. Ha3za HaBYaJIbHOIO EKCHEPUMEHTY (JIEMOHCTpAIlisi): B3a€MOJist
LJIiNepoJiy 3 HATPieM

O0aagnanna i peakTuBu: riinepon (O€3BOJHMIA), HATPIA MeETaTiuHUM,
IITAaTUB JIa0OpAaTOPHUN 3 JIANIKOK, INTAaTUB 3 TNPOOipKaMH, IIHIIET,
CKaJIbIIeNb, (UIBTPYBATBHUN TAITIp.
Texnika mnpoBeaeHHsI eKclepuMeHTy: Y npoOipky Hamuiite 5-6 M
DITIEPOy Ta 3aKpiMiTh 11 BEPTUKAIHHO B Jamili mMTaTuBy. OUHINaOTh BiJl
racy LIMaTOK METaJiYHOI'0 HATPil0 pPO3MIPOM 3 TOPOIIMHY, MPOMOKHITH
G1IBTpyBaNIBHUM HAiepoM 1 00epexkHO BKUHBTE Y MPOOIPKY 3 IIIILIEPOSIOM.
Peaxuiisi BinOyBaeThCsl AyXe IMOBUIBHO, TOMY 3JI€TKa HarpiBaroTh ii 110
MOSIBU HE3HAYHOI ICKOPKM MK HATpieM Ta TiiueposoM. Binpasy 3a0epith
NaJIbHUK, PEaKilis BiIOYBAa€TbCS €HEPriiHO 13 OOBYIJIEHHSAM IIILEPOIY.
k1o 10 oTBOpY NpOOIpKU MiTHECTH 3allajleHUH MaJbHUK BOJEHb NOUYNHAE
TOPITH XapaKTEPHUM >KOBTUM TOIYMSIM.
Onuniite B poO0YOMY 30IIHMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHikH Oe3neKkH, SIKUX HEOOXIAHO JOTPMMYBATHCH IpPH
BUKOHAHHI EKCIIEPHUMEHTY:

PiBHsiHHs XiMi4HOI peakuii, 110 Bin0yBaeTbCcs:
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O3HaKH NPOXOJKEHHS peaKuiii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

20. Ha3za HaBYANbHOIO EKCHEPUMEHTY (IEMOHCTpAllis): PO3YHUHEHHS
0iaKiB

Oo0s1agHaHHA | peakKTHUBH: Kypsue fiille, TUCTUILOBAaHA BOJA, 2 CTaKaHW,
CKJISIHA MaJu4Ka, MapJis.
TexHika mnpoBedeHHs] eKCHePUMEHTY: Y XiIMIYHUNA CTakaH BIHITe
BIUTUTICHUN BiJ KOBTKa OUTOK Kypstaoro siims, momaite 100-150 mon
JUCTUIILOBAHOI BOAU. BMiCT cTakaHa peTeNbHO MEpeMilllaTH CKISHOO
nanmykor. CkianiTe Mapio B 2-3 mapu, BMICT BinQUIBTpYHTEe B 1HIIHUIA
crakaH. KoHcTaTyiiTe CTyIiHb pO3YMHHOCTI OIJIKY y BOJI.
Onumiite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:
IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCTIePUMEHTY:

O3HaKH NPOXOAKEHHS peaKuii:
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3amasoiiTe pe3yJbTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

21. HazBa HaBYaJbHOIO EKCIIEPHUMEHTY (JIEMOHCTpAIlisl): JieHATYpalis
0iIKiB

OO0nagHaHHA i peakTHMBHM: PO34YMH OiJIKa, PO3YMH XJIOPUAHOI KHCIOTH,
PO3UYUH KynpyM cyibdaTy, IpoOipKH, MalbHUK, MTPOOIPKOTPHUMAY.
TexHika npoBeieHHs1 eKCIIEPUMEHTY: B NpoOipKy Hanuiite 3-4 mul Ouika
Ta HarpidTe B MOJyM’i NalbHUKA, CIOCTepiraiite 3a 3miHamu. B 1Bi
npoOipku Hanute OaHaKoBUH 00’eM (3-4 i) po3umHi Oinky. B mepmry
JOJIalTe PO3YMH XJIOPUAHOT KUCIOTH, B IPYTY — PO3UMH KYIIPyM CyIb(haTu.
Bwmict mpo0ipok perenbHO nmepeMiliaiTe, crocTepiraiite 3a 3MiHaMH.
OnuuriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 3a IJIAHOM:
IMpaBuiaa TexHiku Oe3mekH, SIKUX HeOOXiAHO JOTPUMYBATHCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/I2KEHHS peaKuiii:

3amanoliTe pe3yJbTaT NPOBEJCHOr0 JOCHixy 1 mianumire Bei
KOMIIOHEHTH €KCIIePUMMEHTY.

Mau.
1-
2-
3-




PexomennoBaHna Jiteparypa (0a3oBa Ta 10NOMIKHA):

1. T'paGoswuii A.K. JlemoHCTpariiiHuii XiMIYHHI EKCIIEPUMEHT Y
12-piuHiii KON : HAYKOBO-METOAWYHHI IOCIOHUK IJIS CTYJICHTIB Ta
BunteniB  ximii. Yepkacu : Bua. Bin. YHY imeni bornana
XMmensHHUIBKOTO0, 2009. 228 C.

2. T'puropomu O.B. Ximiunuii ekcriepumeHT y mkomi. 7-11
kiacu / ynopsn.: O.B. I'puropouy, O.B. HeBchkmii. XapkiB : PaHoOK,
2008. 192 c.

3. Jlyo6kosenpka I'.M., HoBuenkoBa K.JI. be3neununii xiMmiuHui
eKCIIEpUMEHT : METOANYHMI nocionuk. TepHomins : Manapisens, 2017.
320 c.

4. MopenpHa HaBYalmbHa mporpama «Ximis. 7-9 kmacm» uis
3aKjJadiB  3arajibHOi cepeaHboi ocBiTH (aBT. Jlameschka I'. A.)
«PekomennoBano MiHicTepcTBOM OCBITH 1 Hayku YKpaiHm» (Hakas
MinicTepcTBa OCBITH 1 Hayku Ykpainu Bim 16 cepmusi 2023 poxy Ne
1001).

5. MonenbHa HaBuanbHa mporpama «Ximis. 7-9 Kimacw» IS
3aKJIaiB 3aranbHOl cepenHboi ocBiTH (aBTOop I'puropoBuy O. B.)
«PexomenioBaHo MiHICTepCTBOM OCBITH 1 Hayku YkKpaiHu» (Hakas
MinicrepcTBa ocBiTH 1 HayKu YKpainu Bix 27.12.2023 Ne 1575).

6. HasuanbHa nporpama 3 xiMmii 7-9 knacu. PiBeHb cTanzgapry.
[online] Pexxum moctymy: http://mon.gov.ua/activity/education/zagalna-
serednya/navchalni-programy.html.

7. PuzBanoB A.K. XiMiyHUH eKCIIEpUMEHT Yy MIKOJI
MeToIn4YHMI nmocioHuk. Xapkis : Panok, 2002. 128c.

8. Cuiryp /.B., YeGorappoB O.M. Meroamka Ta TexHiKa
HIKUTBHOTO ~ XIMIYHOrO ekcrnepuMmeHTy. Yactuna 1. Oprasizamis
0€3MeYHOr0 EeKCIEePUMEHTY B MIKOJI: METOJWYHMM TMOCIOHMK s
CTyAeHTiB ¢-Ty ximii Ta ¢papmanii. Oxeca : Ipyk [liBaens, 2020. 68 c.

Mara: Ouninka: Mignuc BuKkIagaya:

Jla6opaTopHna po6ota 10
IMMKP Ne 1
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JlaGopaTopHa podota 11

Tema: HABUAJIbHUMA XIMIYHHUI EKCIHNEPUMEHT VYV 10
KJACI 3AKJANY 3ATAJIBHOI CEPEJHBOI OCBITH
(PIBEHb CTAHJIAPTY)

Merta: O03HAWOMHTUCH 13 TEXHIKAMH NPOBEIEHHS HaBYAIbHHUX

XIMIYHUX EKCIEPHMEHTIB mependadeHnx HaBuajabHOIO MpOrpaMoro

JUISL 3arajbHOOCBITHIX HaBUaJbHUX 3akiamiB 3 ximii 10-11 xiac

(piBeHb cranmapty) y 10 kmaci, HaOyTH NPaKTHUYHUX HABHYOK

BUKOHAHHS HABUAIBHUX EKCIEPUMEHTIB 32 OINMCAHUMHU TEXHIKaMH,

Ha0yTH HAaBUYOK IMiA00PY BIpTyadbHUX HABUAIBHUX €KCIICPUMEHTIB B

MepexXi IHTepHEeTy Ta PO3BUHYTH KOMYHIKATUBHY KOMIIETEHTHICTh

MPU CaMOCTIMHOMY X O3BYY€HHI; pO3BHHYTH HaBUYKHU CaMOCTIHHOTO

HaNMCaHHS TEXHIK BUKOHAHHS HaBYAJIbHUX €KCIIEPUMEHTIB.

IMinan:

1. TecroBuii KOHTPOJIb 3HAHB 13 TEMH, SIKA BUBYAETHCS (1HIUBIAyaIbHE
TECTYBaHHS).

2. CmiBOecima 3a 3ampONOHOBAHMMH TOTOYHMMH KOHTPOJIBHUMH
3aMUTaHHSAMU/ 3aBIaHHSMHU.

3. TlepeBipka MmiATOTOBKH JIO TIPOBEJICHHS HABYAIBHUX XIMIYHHX
eKCIIEpUMEHTIB 3a 3alpolOHOBAaHUMM TEXHIKAaMM Ta CaMOCTIHHO
mi1iI0paHuMHU.

4. BuKOHaHHS HaBYAJIbHUX XIMIYHUX €KCIIEPUMEHTIB.

IHcTpyKUist 10 BUKOHAHHA:

3aeoanna Nel. Tecmoguii KOHmMpPOIb 3HAHL I3 MEMU, AKA 6UBYACMbCA

(inouegioyanvne mecmyeanus).

Bukonaiite kopotkoTpuBaidy (10 10 XBMJIMH) CaMOCTIHHY TECTOBY
po0OTYy 3a iHAMBIAyaJbHUM BapiaHToM (ApykoBaHi Tectu, Googl-popma
TOIIO).

3aeoanna Ne2. Cniebecioa 3a 3anponoHOBAHUMU NOMOUYHUMU

KOHMPOIbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.

[TigroryiitTe KOpOTKi BIAMOBIZAI Ha 3aIpPONOHOBAHI MOTOYHI KOHTPOJbHI

3amuTaHHs/ 3aBAaHHS. BiAmoBial MoXHa TPEACTaBUTH 3 JOIMOMOTOIO

UTIOCTpAaTUBHUX MaTtepiaiiB Talluilb, cxeM, mind-maps, MaJtOHKIB TOIIO

a00 BUCIIOBUTH yCHO.

KoHTpoJibHi nuTaHHS/ 3aBAaHHS:
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1. Tlpoananizyiite HaBuanpHy mporpamy 3 Ximii AJis 3arajJbHOOCBITHIX
HaByanbHUX 3akianiB 10-11 kmac piBeHb cTaHAapT (3aTBepKEHA
Haka3zom MinicTtepcTBa ocBitm 1 Hayku VYkpainu Ne 1407 Bin
23.10.2017 p.), sxi 3 mepeadadyeHUX MPOTPaMOI0 JIEMOHCTpAIliiiHi
excnepumentr (y 10 kiaci) mpoOIOHY€EThCS HMPOBOJUTH BipTYyajbHO.
HaBenith iX mepemik Ta 3a3HayTe NPUYMHY iX BIPTYalIbHOTO
JIEMOHCTPYBaHHSI.

2. Ilpoananizyiite HaBuanbHy mporpamy 3 Ximii Ui 3arajlbHOOCBITHIX
HaBuajnbHUX 3akiamiB  10-11  xmac  (3aTtBepmkena Hakazom
MinictepctBa ocBitr 1 Hayku Ykpaimm Ne 1407 Big 23.10.2017 p.),
Akl 1a00paToOpHi TOCHIIN MPOMOHYETHCS BUKOHYBATH YYHSIM IIiJ 4ac
ypokiB y 10 kmaci. HaBeniTe iX mepermik:

3. O3HaifoMTech 13 MOXJIMBOCTAMHU mporpamu ais 3D-mpoexTyBaHHS
MolView, Ut IBOTO CKOpPHUCTANUTEChH MTOCHJTAHHSM
https://molview.org/. 3anmpomoHyiiTe MOXJIMBOCTI BKJIIOYEHHS i€l
nporpamMu s JeMoHctpamii B 10 kjmaci 3a  3amporOHOBaHWMH
TeMaMH

3aeoanna Ne3. Ilepesipka niocomoeku 00 npPoeedeHH:
HABUANIbHUX  XIMIYHUX  eKCHEePUMEHMIE  3ANPONOHOGAHUX 00
GUKOHAHHAL.

3aByacHO O3HAHOMTECh 13 TEXHIKaMU BUKOHAHHS 3alPOIIOHOBAHUX
HAaBYAJLHUX XIMIYHHX EKCIEPUMEHTIB, HEOOXiIHUMH peaKTHUBaMH Ta
oOJagHAaHHAM, WIATOTYHTECh JO I1X BHKOHAHHS, HAMUIITh TpaBUIA
TEeXHIKM O€3MeKu, SKUX CIiJ JOTPUMYBAaTUCh TIPU BHUKOHAHHS
€KCIIEPUMEHTY Ta PIBHAHHS MPOXOKEHHSI XIMIYHOI peaKilii.
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3aeoanna Ne4. Ha 3aHATTI BUKOHAWTE 3ampONOHOBAHUU

BUKJIaIa4eM EKCIIEPHMEHT, 3a3HauyTe O3HAKU IMPOXOKEHHsS peakliil Ta

3aMalloiTe pe3ysbTaT MPOBEAEHOTO IO0CIiay.

1. HasBa HaBYaJILHOIO €KCIIEPUMEHTY (JIEMOHCTpALlisl): BiIHOIIEHHSH
FeKCAaHy /10 PO3YHMHIB KHCJIOT, JVIiB, Kajldiii NepMaHraHaty,
OpoMHOi BOAHN

OO01agHAHHSA | peaKTHBM: I'eKCaH, IITaTUB 3 IPOOIpKaMH, PO3UMHU JIYTY
(HaTpii TiIpOKCUA), KUCIOTU (CcynbdaTHo), Kayiii IepMaHraHary, OpomMHa
BOJIA.

Texnika npoBeaeHHs ekcniepuMeHTy: B yotupu npoOipku Hanuiite
OJIHAKOBI 00’eMH po34yuHIB (0 3-4 MJI): B MEpIIy — HATPid TiIPOKCHUI, B
JIpyry — cysib(aTHy KUCIOTY, B TPETIO — Kaliil IepMaHraHar, B YeTBEPTY —
OpomHy Boxy. Jlo BMicTy KOxHOI mpobipku aofaiite mo 1-2 mu rekcany.
Bwmict mpobipok nepemimaiite. Un crocTepiraioTbCsi 3MiHH B PO3YHHAX.
JlaliTe MOSICHEHHS YOMYy.

OnwumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IUIAHOM:
IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JOTPHUMYBATHCHh IPH
BHKOHAHHI eKCIIEePUMEHTY:

PiBHsiHHA XiMIYHOI peakilii, 10 BiZ0yBa€eTbCs:

O3HaKM NPOXO/:KeHHS PeaKLii:

3amanmolite pe3yJbTaT NPOBEJCHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Maua.
1-
2-
3-
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2. Ha3Ba HaBuYaJgbHOTO EKCIEPUMEHTY (JeMoHcTpaillis): OKHCHEHHS
€TAHOJIY JI0 eTAHAJIO.

OobsagHaHHs i peakTHBHM: €TAHOJ, PO3UMH Kaliil IepMaHTaHaTy, pO3YuH
Ccynb(haTHOI KHUCJIOTH, TOBCTa MiJHA JAPOTHHA, TMaJIbHHUK, CIPHUKH,
JEMOHCTpAIIiHI TPOOipKK a00 BUCOKUH (HEBEIMKHUI 32 00’ €MOM) CTaKaH.
TexHika npoBe/IeHHSI EKCIEPUMEHTY.
Croci6 I: B neMoHcTpariitny npo0ipKy HaauiTe 0JHaKOBI 00’ emu ( 1o 2-3
MJI) €TaHOJ
y, PO3YMHY KaJlii MepMaHTraHaTy Ta pO3YHHY CyIb(paTHOI KHUCIOTH.
3akpwuiiTe MpoOipKy T'yMOBUM KOPKOM Ta IHTEHCHUBHO CTPYCiTh. 3a0epiTh
KOPOK Ta 3JIerKa HarpiiiTe peakuliiiHy cymill B MOIyM’1 MajdbHHKA.
BinzHaure yTBOpeHHS MPOAYKTIB PEaKIii.
Cooci6 II: BukopucraiiTe no0pe 3ayMilieHy TOBCTY MiJIHY JApPOTHHY,
3aKpyTiTh ii BHIVIAAI HeBenuKoi cmipami. Hamumiite B aeMoHCTpamidHy
npobipky abo B HEBENMKUH BUCOKMI cTakaH (NPUIATHUNA IS
nemoHcTpyBanHs) 10-12 mn eranomny. JloOpe minirpiiite (10 MOYepBOHIHHS)
MIiJHY APOTHHY B MOJYM’1 Ta IIBHJKO OIYCTIThH ii IlIe TapsS4ol B CIHPT,
popodiTh Tak 3-4 paszu. 3a3HauTe O3HAKHU MPOXOKECHHS PEaKIIii.
Onuite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IIIAHOM:
IIpaBuiaa TexHiku Oe3nexku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eThCcH:

O3HakM NPOXO/ZKeHHSsI peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 0CAiAy i miamumite Bcei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2-
3-




3. Has3Ba HaBuagbHOro €KCIIEPUMEHTY (eMoHcTpalls): OKUCHEeHHS
MeTaHAJ0 (eTaHaJI0) aMOHiayHUM po3uuHoMm apreHTym(l)
OKCHIY

Oo0aagnanns i peakTuBu: 2% pO3UMH apreHTYM HITpaTy, HAaCHYCHHI
(10%) pozuun Hatpiil riapokcuay, 25% pO3UMH aMOHIA TiIPOKCUIY,
MeTaHalb (€TaHalo), IEMOHCTpalliiiHa MpobipKa, BOsHA OaHs, MaTbHUK.
TexHika nmpoBeieHHsI eKCIIEPUMEHTY: MPUTOTYHUTE CIIOYaTKy aMOHIauHUN
po3unH aprentym(l) okcumy, UIs IBOTO B 3a3Jalerifb J100pe MOMUTY Ta
BUCYILIEHY TpoOipky Hamuiite 2-3 Ma 2% po3uuMHy apreHTyM HITpary,
nonaite 2-3 mn poszuuny 10% HaTpidi TiIpOKCHIYy, CIIOCTEpiraire 3a
yTBOpeHHSIM ocaay. [lo oxepkaHOro ocaay MOCTYNOBO KparjMHAMU
nonasaiite 25% po3uuH aMOHIH T1IPOKCUAY K TOKH 0Ca] HE PO3YHMHUTHCS.
Jlo oxepxaHoro amoHiayHoro po3uuny aprentym (I) okcunmy monaiite 4-5
MII MeTaHaimio (eranamo). Harpiiite BMicT poOipku Ha TTOMipHOMY BOTHI
abo mocTtaBTe Ha BOJsAHY OaHro Ha 1-2 xBuwiuHu. Croocrepiraifite 3a
O3HAKaMH MPOXO/KEHHS PEaKIIii.

Onunrite B poO0YOMY 30IIUTI €KCIIEPUMEHT 32 TJIAHOM:

IIpaBuna TexHiku Oe3nmekH, SIKUX HEOOXiAHO JOTPUMYBATHCh INpPH
BHKOHAHHI €KCIIEPUMEHTY:

PiBusinHs XiMiuHoI peakuii, mo BindyBaeTbcs:

O3HaKM NPOXO/I2KEHHS peaKuiii:

3amaJjoiiTe pe3yabTaT MNPOBEIEHOr0 [J0CAiAy i miamumite Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-

110



4. Ha3Ba HaBYaJIbHOIO CKCIIEPUMEHTY (JIeMOHCTpaillis): OKHCHeHHs
METAHAJI (eTaHAJI0) cBixkooaep:xkaHuM Kynpym(Il) rinpokcuaom

OobsagHaHHsl i peakTHBM: PO34YMH KYNpyM cyibhary, po3ddH HaTpid
TiIpOKCUIY, MeTaHalb (€TaHalb), CKJISHA NaJWYKa, JEeMOHCTpalliiiHa
npo0Oipka.
TexHika mNpoBedeHHSI E€KCNEPUMEHTY: CIIOYaTKy OTpPUMATEe KyNpym
TIAPOKCHA, IJIs IbOTO B JIGMOHCTpAIliiHy MpoOipKy Haiuite 3-4 M
PO3UMHY KyNpyM cyibdary Ta JoJaiTe HaUIMIIOK HATpiil rizpokcuay 5-6
MJI, 10 OJICP)KAaHOTro Ocaay jaojaiire 3-4 Mj MeTaHaIo (E€TaHAN0), BMICT
npobipku  300BTaiiTe  abo  mepeMiliaiiTe  CKISHOI  MaJIHYKOIO.
Crocrepiraiite 3a 03HaKaMH MIPOXOJKEHHS peaKii.
OnuuriTe B poO0YOMY 30IINTI €KCTIEPUMEHT 32 IJIAHOM:
IIpaBuia TexHikum Oe3leKH, SIKMX HEOOXiIHO JOTPUMYBATHUCH NPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eTbCH:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amanmoiiTte pe3yJbTaT MNPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2
3-

5. Hassa HaBuyanpHOro ekcriepumenTy (aemoHcrTpalis): BigHomeHHs
JKHPIB 10 BOJAM TA OPraHiYHUX POZYUHHHUKIB.
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O0nagHaHHs i peakTMBHU: >XUP CBHHSYHMI, COHSIIHUKOBA OJisl, CIUPT
i30aMinoBHid, OCH3€H, T'eKCeH, AWCTUIhOBAaHA BOJAA, JIEMOHCTpAIliifHi
poOipKH, TYMOB1 KOPKH, CKJISTHI TTAJTMYKH.

Texnika mnpoBeJleHHS eKCHePUMEHTY: B JEMOHCTpAIiiiHi mpoOipku
HaJIUiTe OJHAKOBUH 00’eM (5-6 Mi): B mepury — AUCTHIHOBaHY BOIY, B
JpyTy — CIHPT 130aMIIOBUH, B TPETIO — OCH3EH, B 4eTBEPTY — rekceH. J{o
KOXKHOT 3 MPOOIpOK JA0JalTe MO HEBEIMKOMY IIMATKY (3 TOPOIINHY) KUY .
3akpuiiTe TyMOBUMH KOpPKamMH Ta A00pe mnepemimaiite. 3po0iTh BUCHOBKU
o0 po3uuHeHHs kupy. [IpopoOiTh 1eil ke eKCIepuMeHT 3
BUKOPUCTAHHSM COHSIIHUKOBOI 0J1ii. 3p0o0iTh BIAMOBIIHI BUCHOBKH.
Onumrite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nmekH, SIKUX HEOOXiAHO JOTPUMYBATHCh IpPH
BHKOHAHHI €KCIIEPUMEHTY:

PiBusinHs xiMiuHoOI peakuii, o BigdyBaeTbcs:

O3HaKH NIPOXOKEHHS peaKuiii:

3amaJjoiiTe pe3yabTaT MNPOBEIEHOT0 JOCTiAy i mianmuumite Bcei
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

6. Hassa HaBuasnibHOro excnepuMeHty (aemoHctTpalisn): OKMCHEHHS
IJII0KO3H AMOHIaYHUM po3unHOM apreurym(l) oxcuay
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O6aanHanua i peakTuBH: 2% pO3UYMH apIeHTYM HITpaTy, HAaCHYEHHM
(10%) po3umH Hatpiil rimpokcuay, 25% po3uuH amoHii rigpokcuny, 1%
PO3YMH TIIIOKO3H, JEMOHCTpalliifHa MpooOipka, BoasiHa OaHs, MaJbHUK.
TexHika mpoBeqeHHs eKCIIEPUMEHTY: IPUTOTYHTE CIIOYATKy aMOHIaqYHUMA
po3uun apreHTyM(l) okcumy, mis 1IbOTO B 3a37ayeriap J00pe MOMHTY Ta
BUCYIIIEHYy TpoOipky Hamumiite 2-3 mi 2% po3umHy apreHTyM HiITpary,
nopante 2-3 ma po3uuHy 10% HaTpiéi TiIpokcuiy, cIocTepiraiire 3a
YTBOpPEHHSIM ocany. Jlo onep»aHoro ocagy IOCTYIOBO KpaluTMHAMH
nonapaiite 25% po34rH aMOHIHN TiAPOKCUAY K MOKH OCaJ HE PO3YMHHUTHCS.
Jlo onep»aHoro amoHiauHoro po3unny aprearym (I) oxcuay momaiite 2-3
MJI ITF0K03M. Harpiiite BMicT mpoOipku Ha MOMIpHOMY BOTHI a00 MOCTaBTe
Ha BOasHYy Oanro Ha 1-2 xBuinuHH. Croocrepiraiite 3a O3HAKaMH
MIPOXOJKCHHSI PeaKii.

OnuuriTe B poO0YOMY 30IINTI €KCTIEPUMEHT 32 IJIAHOM:

IIpaBuna TexHikm Oe3meKkH, SIKHX HeOOXiIHO JOTPUMYBATHCH IIPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHS XiMiYHOI peakuil, 10 Big0yBaeTbCs:

O3HakM NPOXOZKeHHSI peaKuiii:

3amanmoiiTte pe3yJbTaT NPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-
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7. Ha3zpa HaBYaJIbHOIO EKCHEPUMEHTY (Ja00paTOpHUH EKCHEPUMEHT,
KM MO)XHA BUKOHATH _SIK _JICMOHCTpaliiiHuii): BusiBjaeHHsI
OPraHiYHMX KUCJIOT YV XapPYOBUX NPOAVKTAX IHANKATOPOM

OO0nagHaHHA | peakTHBM: 3pa3Ku XapyOBUX MPOAYKTIB, SIKI MICTATb
KHCIIOTH (Kedip, CHpoBaTKa, HOTYpT, S0JyKO, JUMOH, alelbCHH, KBaIICHI
OBOYi, IIaBeJb, PEBiHb, MMAKETOBAHI COKH), YHIBEPCAIbHUN 1HIUKATOPHHMA
narip abo JaKMyCOBHUH Tarip.

Texnika nmpoBegeHHsI eKCEPUMEHTY: 00epiTh 6-7 3pa3KiB MPOIYKTIB
XapuyBaHHS. SIKIIO MPOIYKT XapuyBaHHS TBEPAMi, 100pe Horo moapioHITh
Ta gomairte 1-2 Mi aucTHILOBaHO! Boau. HaHeciTh AeKiibKka Kparuiu
JOCTII)KYBAHOTO MPOAYKTY 32 JONOMOIOI0 CKIISIHOT MAJMYKK HAa CMYXKKY
IHAMKATOPHOTO  Tamepy, 3po0iTb  BHCHOBKM PO  CEPEIOBHIIE
JOCTII)KyBaHOT pEYOBHHHU.

OnumriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IUIAHOM:

O3HaKH NIPOXOKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOT0 AOCTHiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Maur.
1-
2-
3-

8. Ha3pa HaBYAJIIbHOTO EKCIIEPMMEHTY (J1a00paTOPHMI EKCIIEpUMEHT,
KA  MOYKHA BHKOHATH gK  JEeMOHCTparliuwii): BusBJjJeHHS
OPraHiYHMX KHCJIOT V XapUYOBHX NPOAYKTAX, JIisi KAPOOHATIB

OO6sanHaHHA | peakTHBM: 3pa3KM XapyoOBUX IMPOIYKTIB, SKI MICTSTh
KucinoT (kedip, cupoBarka, HOTypT, SIOIYKO, JIUMOH, alelbCUH, KBallIeHI
OBOYI, IIIaBEJIb, PEBIHb, MTAKETOBAHI COKH), PO3UMH HaTpii KapOoHaTy abo
KPUCTAIIYHUI TigporeH kapOoHAT (MUTHA cOJa), OJHAKOBI HEBEIHKI,
BHCOKI CTaKaHU JyIsl IEMOHCTpAITii.
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Texnika nmpoBeleHHs eKCNEPUMEHTY: 00epiTh 6-7 MPOAYKTIB (TBEpPAMX
abo  pigkux) Juid  JocHikeHHA.  Po3ramryiite  cTakaHM — Ha
JEMOHCTPAIITHOMY CTOJi, B cTakaHU HajuiTe 1o 15-20 mur mociipkyBaHoi
peuoBHHU. TBEpai PEUOBHMHM PETENFHO MOAPIOHITH Ta JOJANTE HEBEIHKY
KUIBKICTh JIUCTHJIbOBAHOI BOJU. Jl0 KOXXHOTO CTakaHy C pPEYOBHHOIO
noxaiite 8-10 mi po3unmHy HaTpiii kapOoHaTy ab0 HAacHUNTE MO OJHOMY
mmnarento xapuoBoi coau. CrocrepiraiiTe 3a O3HAKaMH POXOJKEHHS
peaxiiii.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BigdyBaerbcs:

O3HaKku MPOXO/’KEHHS PeaKIlii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 OCTAiAy i mianumite Bci
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

9. Ha3zBa mnHaBuanpHOro ekcmepuMeHTy (aemoHcTpaiig): Koaboposi
peakitii 0ijikiB. biypeTroBa peakitisi
O0nagnanus i peaktuBu: 1% po3unH Kypsyoro OifKa, pO3YMH KyNpyM
cynbdaTy, po3urMH HATPId TIAPOKCHUIY, CKIISTHA TATHUYKa, JTEMOHCTpaIliiiHa
npobipka.
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Texnika mnpoBeleHHs] eKCINEPUMEHTY: B JICMOHCTpAIliiHy MpPoOipKy
HanuiTe 4-5 M1 po3uuHy OUIKY, oJalTe Takiil ke 00’eM pO3YMHY HATpil
rigpokcuay. J1o yTBOpeHOTO PO34HMHY JnoAanTe 3-4 M pPO3YMHY KyNpyM
cynbdary, BMICT mpoOipku 300BTaliTe ab0 TMepeMillalTe CKISHOO
nanuukoro. Criocrepiraiite 3a 03HaKaMu MIPOXO/HKEHHS PeaKIlii.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3neKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCA:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEIEHOr0 [JOCHIAY i mianmumite Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

10. Ha3za HaByaibHOro ekcnepuMeHTy (aemoHctpauis): KoJboposi
peakuii OijkiB. KcaHTonpoTeiHoBa peakuis

Oo0aagnanus i peakTuBu: 1 % po3unH Kyps4oro O1J1ka, pO34MH HITPATHOI
KHUCIIOTH, TPOOIpKOTpUMaY, IeMOHCTpalliiiHa npo0ipKa, MaJbHUK.
Texnika npoBeaeHHsi exkcnepuMeHTY: B nemoHcTpamiiiHy mnpoOipky
Hanuite 3-4 M po34YMHY Kypsdyoro OUIKy, Aojaiite 2-3 Ml pO3UUHY
HITPAaTHOI KHCJIOTH, BMICT MpOOIpKM HarpiiTe B NOAyM’I MajJbHHKA.
Crnocrepiraiite 3a 03HaKaMU ITPOXOJKEHHS peaKIIii.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs XiMi4HOI peakuii, 1o BindyBaeTbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amanmoiiTte pe3yJbTaT NPOBEJEHOr0 JOCaixy i mignumire Bei
KOMIIOHEHTH €KCIIePHMEHTY.

Mau.
1-
2.
3-

Inousidyanvne 3a60anus

Ilpoananizyiume oitouy Hasuanvny npozpamy 3 ximii ona 10 knacy
piena cmanoapm. Qodepimp 00un 0eMOHCHMPAUIUHUI eKCHEPpUMEHM,
AKUWIL  3aGnPONOHOBAHO O01A OemMOHCcmpayini  @ipmyanvHo. 3a64ACHO
niooepimo 6 mepesici inmepnemy Hauikpawie (Ha eéautly OYMKY) U020
6UKOHAHHA. 3anomyiime 6 pooouoOMy 30uiumi HeOOXiOHuul 0na uici
demoncmpayii nocyo, 001a0HAHHA MA PeaKmueu, ORUWIMb MExHIKy
1020 euxonanna. Ha nabopamopnomy 3anammi npodemoncmpyiime
(6ipmyanvno) ma camocmiiino npoxKomenmyiime (03¢yume) oOpanuil
excnepumenm.
OnuuIiTe B poO0YOMY 30IINTI OOpaHH EKCIIEPUMEHT 32 TIAHOM:
Ha3Ba neMOHCTpaUiiiHOI0 eKCIIePUMEHTY:

OO0sanHaHHS | peakTHBH:
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TexHika MpoBeJeHHS eKCIIEPUMEHTY:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 Bi10yBa€eTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaJjioiiTe pe3yabTaT MNPOBEIEHOr0 AOCTaiAy i mnignmumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

(O060B’s13k0BO MOBiOMTE Ja00paHTa, He Mi3Hime AK 3a 3 AHI 10
JadopaTtopHoi po0OTH, NPO mNepedik HeOOXiTHUX PpeaKkTHBiB i
00J1aITHAHHSA VIl IPOBeIeHHsI 00PAHOIr0 eKCIIePUMEHTY.)
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PexomennoBaHna Jiteparypa (0a3oBa Ta 10NOMIKHA):

1. Aniukina O., ABaeeBa O., €Bmouenko O., Kamincekuii O.,
[Tucapenko C., Uymak B. XiMmiuHMIA €KCTIEPUMEHT y IIKOJI Ta BJOMA:
HaBuaabHUN nociOHuK. XXutomup: Bun-so XKV im. 1. @panka, 2024. —
386 c. : 1.

2. I'paboBuii A.K. JlemoHCTpamiiiHuii XiMi4HUH EKCIIEPUMEHT Y
12-piuHiii KON : HAYKOBO-METOJWYHHUHN IMOCIOHUK ISl CTYJCHTIB Ta
BunteniB  ximii. Yepkacu : Bua. Bin. YHY imeni bornana
XMmensHHUIBEKOTO0, 2009. 228 C.

3. I'pabouii A.K. JlemoHcTpamiiinuii XiMIYHUNA EKCIIEPUMEHT Yy
12-piuHiii KON : HAYKOBO-METOJWYHHUHN IMOCIOHUK ISl CTYJCHTIB Ta
BunteniB  ximii. Yepkacu : Bua. Bin. YHY imeni borngana
XMmensHHUIBEKOTO, 2009. 228 C.

4. I'puropoBud O.B. XimiuHuit ekciepuMeHT y mkodii. 7-11 kimacu
/ ynopsa.: O.B. I'puropoBuu, O.B. HeBcbkuii. XapkiB : Panoxk, 2008.
192 c.

5. I'puropoBuu O.B. Ximiunwuii ekciepuMeHT y mikoni. 7-11 kinacu
/ ynopsan.: O.B. I'puroposuy, O.B. Hescpkuii. Xapkis : Panok, 2008.
192 c.

6. HaBuanmpHa mporpama mjisi 3akjajiiB  3arajibHOT  CepelHbOl
ocBitu.  PiBenp  cranmapry  [Enexkrtponnuit  pecypc]. URL:
https://mon.gov.ua/storage/app/media/zagalna%20seredny a/programy-

10-11-klas/2018-2019/ximiya-10-11-rivenstandartu.docx (mata
3BepuenHs 04.05.2024).
Jlara: Omninka: Ilignmc BukIamaya:

JlaGopaTopna po6ora 12-13

Tema: HABYAJIBHUM XIMIYHUN EKCHEPUMEHT V 10
KJACI 3AKJANY 3ATAJBHOI CEPEJHBOI OCBITH
(HPO(I)I.JILHI/II7I PIBEHD)

Mera: O03HAOMHUTHCHL 13 TEXHIKAMH MNPOBCACHHA HaBYaJIbHUX
XIMIYHMX €KCIIepUMEHTIB mnependaueHux HaBuanbHOI0O mporpamoro
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IUISL 3arajbHOOCBITHIX HaBUaldbHMX 3akimamgiB 3 ximii 10-11 xmac
(mpodineHuii piBeHb) y 10 kiaci, HaOyTH NPAKTHYHUX HABUYOK
BUKOHAHHS HABYAJIBHUX CKCIICPUMEHTIB 32 ONHCAHUMH TEXHIKaMH,
PO3BHHYTH  HaBMUYKH  MiAOOpYy  BIPTYyalbHMX  HaBYAJIbHHUX
EKCIIEPUMEHTIB B MEPEXi 1HTEPHET Ta PO3BHHYTH KOMYHIKATHBHY
KOMIIETEHTHICTh TIPU CAMOCTIHHOMY iX O03BYy4Y€HHi; pPO3BUHYTH
HAaBUYKH CaMOCTIHHOTO HAIMCAaHHS TEXHIK BHUKOHAHHS HaBYAIbHUX

EKCIIEPUMEHTIB.
ILnan:
1. TecroBuii KOHTPOJb 3HAHB 13 TEMH, sIKA BUBYAETHCS (IHIUBITyaIbHE
TECTYBaHHS).

2. CmiBOeciga 3a 3alpONOHOBAHUMH IMOTOYHUMH KOHTPOJbHUMHU
3aIUTaHHSIMHK/ 3aBIaHHSIMH.

3. IlepeBipka MIArOTOBKM O TPOBEACHHS HABYAIBHHX XIMIYHHX
eKCIIEpUMEHTIB 3a 3alpOIOHOBAaHMMH TEXHIKAMH Ta CaMOCTIHHO
mi1i0paHuMHU.

4. BuKOHaHHS HaBYAIHHHUX XIMIYHUX €KCIIEPUMEHTIB.

IHcTpyKUist 10 BUKOHAHHA:
3aeoanna Nel. Tecmoeuii KOHmMpOIbL 3HAHbL I3 mMeMu, AKA
euguacmocsa (iHOUgioyanvHe mecmyeanHs).

Bukonaiite kopoTkoTpuBany (10 10 XBMJIMH) CaMOCTIHHY TECTOBY
po0OTYy 3a 1HIMBIIyaJlbHUM BapiaHToM (ApykoBaHi Tectu, Googl-popma
TOIIO).

3aeoanna No2. Cniebecioa 3a 3anponoHOBAHUMU NOMOYHUMU

KOHMPObHUMU 3aNUMAHHAMU/ 3060AHHAMU.

[Tigrotyiite KOpOTKi BiANOBIAI Ha 3aIpPONOHOBAHI MOTOYHI KOHTPOJIbHI

3anmuTaHHs/ 3aBlaHHs. BiamoBial Mo)kHa NpPENCTaBUTH 3 JOMOMOTOIO

UTIOCTPAaTUBHUX MaTtepiaiiB Taliullb, cxeM, mind-maps, MaJlOHKIB TOIIO

a00 BUCIIOBUTH yCHO.

KoHTpoJibHi nuTaHHS/ 3aBAaHHS:

1. TIpoananizyiite HaBuanbHy mporpamy 3 Ximii /Ui 3arajJbHOOCBITHIX
HaByaibHUX 3aknaniB 10-11 kmac mpodibHUIN piBeHBb (3aTBEpKEHA
Hakazom MinicrepcTtBa ocBiT 1 Hayku Ykpainnm Ne 1407 Bifg
23.10.2017 p.), sxi 3 mepeadauyeHUX MPOrPaMoI0 JIEMOHCTpalliifHi
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exkcepumentr (10 kimac) MPOMOHYEThCS MPOBOIUTH BipTYaabHO.
HaBeniTh iX mepemik Ta 3a3HayTe NPUUYMHY iX BIPTYalIbHOTO
JIEMOHCTPYBaHHSI.

2. Ilpoananizyiite HaBuanbHy mporpamy 3 Ximii Ui 3arajlbHOOCBITHIX
HaBuajdbHUX 3akiamiB g 10-11 kmjaciB, mnpodiibHHMIA piBEHBb
(3arBepmxena Hakazom MinicTtepcTBa OCBITH 1 Hayku Ykpainu Ne
1407 Bin 23.10.2017 p.), ki JnabopaTOpHi AOCHIAM MPOMOHYETHCS
BUKOHYBaTH YYHSM g 4ac ypokiB y 10 xnaci. HaBeniTh iX mepenik:

3. 3mognemoiite moHaiimMenme 10 Mozaeneil MoJeKyn BYIJIEBOJIHIB
(HaCMYCHUX Ta HEHACHUYEHHX ), iX raJoreHnoxigHux B nporpami MolView,
CTBOPITh KOPOTKY MPE3EHTALI0 Ta MPOJEMOHCTPYIHTE CTBOPEHI MOJIEINI Ha
3aHSTTI.

3aeoanna Ne3. Ilepesipka niozomoeku 00 npoeeodeHH:
HABUANbHUX  XIMIYHUX  eKCHepUMEHMmIé  3anpOnOHOGAHUX 00
6UKOHAHHAL.

3aBYacHO O3HAHOMTECH 13 TEXHIKaMU BUKOHAHHS 3alIPOIIOHOBAHUX
HAaBYAJbHUX XIMIYHMX EKCIEPUMEHTIB, HEOOXiIHUMH peaKTHBaMH Ta
oOJaHAaHHAM, WIATOTYHTECh MO I1X BHKOHAHHS, HAMHIITH IpPaBHIIA
TEXHIKM O€3NeKH, SKUX CIiJg JOTPUMYBATUCh TPHU BUKOHAHHSA
€KCIIEPUMEHTY Ta PIBHAHHS MPOXOKEHHSI XIMIYHOI peaKilii.

3aeé0anna Ne4. Ha 3aHATTI BHUKOHAWTE 3ampONOHOBAHUM
BUKJIAIa4eM EKCIIEPHMEHT, 3a3HauTe O3HAKW IMPOXO/DKEHHS peakiiid Ta
3aMalioiTe pe3ynbTaT MPOBEJACHOTO JIOCTiay.
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1. Ha3pa HaBYajnpHOrO eKcHEpUMEHTY (zeMoHcTpalis): BeH3eH
(ToJIYeH) IK PO3YMHHUK

Oobsnagnanus i peakTMBH: OcH3EeH (TOJIyeH), MUCTUILOBaHA BOAQ, OJIs
COHSIIITHUKOBA, CMOJIa, €TaHOJ, AEMOHCTPALiiHI TPOOIPKH.
TexHnika nmpoBeJeHHsI eKCIMEPUMEHTY: BI3bMITh IIICTh NPOOIPOK, B TpHU
npoOipku HanuiTe 4-5 M1 TUCTUIHOBAHOI BOJM, B iHIII TpH HAJHUTE 1O 4-5
M1 OeH3eHy. B mpoOipku 3 BOJIOIO TOAAMTe: B MEPITY — COHSAITHUKOBY OJIIFO
2-3 Mi, B Apyry — IIMaTO4OK CMOJy, B TpeTio — 2-3 M eraHony. B
npoOipku 3 OeH3eHOM (TOJIyeHOM) TaKOXX JOJailTe: B Iepury —
COHSIITHUKOBY OJi0 2-3 MJI, B PYTy — MIMAaTOYOK CMOITY, B TPETIO — 2-3 MII
eranosry. KoxkHy 3 mpoOipok 100pe CTPYCiTh Ta AaTEe TPOXHU BiJICTOSITUCH.
[NopiBHsiiTe BIACTUBOCTI BOAU Ta OCH3EHY SIK PO3YNHHUKIB.
Onunrite B poO0YOMY 30MIUTI €KCIIEPUMEHT 32 IIIAHOM:
IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPUMMYBATHCh IpPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amanmoliTe pe3yJbTaT NPOBEJCHOr0 JOCaixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Mau.
1-
2-
3-

2. HasBa HaByanpHOro excrepuMeHTy (memoHcTparis): Topinus
OeH3eHy
Ob6nagnanns i peakTuBM: OCH3E€H, JBl YallKW JJI1 BUITAPIOBAHHS,
CIPHHKH, MMaTbHUK, TUTEIbHI IIUTIII.
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Texnika mnpoBedeHHs] €KCNMEPUMEHTY: B WYallKy /IS BHIIAPIOBAHHS
HamiTe 2-3 M OeH3eHy, OOepeXHO MiANaNiTh WOro  CKIIKOIO.
CrnocrepiraiiTe ra sSICKpaBiCTIO TOJIyM’sl. Bi3bMITh THUTEIbHUMH IIUTIISIMH
IHIy dYamKy JUisi BHIIAPIOBAHHS Ta [OTPUMAlTe HAJ  BOTHEM.
CrniocrepiraiiTe yrBOpeHHsI YOPHOT KINTSBU Ha YaIIIII].

OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCIIePUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 110 Bin0yBaeThCs:

O3HakM NPOXO/ZKeHHsI peaKuiii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

3. Ha3Ba HaBYanbHOTO E€KCIIEPUMEHTY (zemMoHcTpaitis): IlopiBHAHHS
BJACTHBOCTECH CHMPTIB YV IOMOJIOTIYHOMY psifi (PO3YMHHICTL VY BOAI,
TOPiHHSA)

OO0nagHaHHs | peakTHMBH: CHHPTH 3 pPI3HOIO KIIBKICTIO KapOOHIB Yy

JAHITI031: METaHOJ, €TaHOJ, MPOMaHojd, OyTaHos (130aMUIOBUH CHUPT),

MIEHTaHOJI, IEMOHCTpAIliifHI TPOOIpKH, CKIISHA MMaTUYKa.

TexHika mnpoBeJeHHs eKCINEPUMEHTY: B II'STh JIEMOHCTpaLiIHUX

npobipok HanuiiTe oHakoBi 00’emu Boau. Jlo mpobipok moxaiite mo 2-3

MJI CIIMPTIB: JI0 TIEPIIOi — METAHOJY, 10 APYroi — €TaHody, A0 TPEThOi —
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IPOIMAHOITy, A0 YETBEPTOi — OyTaHoiy (i30aMiJIOBOTO CIHUPTY), 10 I1’SATOT —
NeHTaHolmy. BwicT mpoOipok peTenpHO MepeMillaiiTe Ta Jaiite Tpoxu
BIJICTOSITUCA. 3p00iTh BUCHOBKHM IIOJI0 PO3YMHHOCTI CIMPTIB 3 PI3HOIO
KUJIBKICTIO KapOOHIB y BOJII.

Onumrite B po60YOMY 30ITUTI EKCIICPUMEHT 3a TUIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEeHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEIEHOI0 AOCHIAY 1 mianmumiTe BCei
KOMIIOHEHTHU €KCIIePUMEHTY.

4. Ha3Ba HaBYaJbHOIO EKCHEPUMEHTY (JieMoHcTpailis): B3aemonis
€TaHOJIY 3 HATPieM.

OO0nagHaHHs | peakTMBM: HATpii MeTali4HMH, €TaHON aOCOJIIOTHUIA,
¢denondranein, aeMOHCTpaliiiHa MpoOipka, KOPOK, YHIBEpCAIbHUM
1HAMKATOPHUI Mamip, MTaTHUB.
Texnika mnpoBeleHHsA eKCIEPUMEHTY: y CyXy TMpoOipKy HaJulTe
abcomoTHUI eTtmnoBuil crnupt o0'emom 3-4 M. 3a  J10MOMOIOIO
YHIBEPCAJIBHOTO 1HAMKATOPHOIO Mamipls MepeKoHalTech, 0 PO3YUH Mae
HeHTpanpHe cepenoBuile. BigpikTe HEBENUKUN IIMAaTOYOK METAJIIYHOTO
HaTpiro (PO3MIpOM 3 TOPOIINHY), OYKCTITh HATPIN Bijl racy Ta MePOKCUIHOT
IUTIBKH (DITBTPYBAIbHUM MAnepoM 1 00EpexHO OMyCTITh Yy HpoOipKy i3
cnuptoM. Croctepiraiite MoBUIbHY B3a€EMOII0 CHUPTY 3 HaTpieM. OTBIp
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MpoOIpKKM 3aKpUTE HA NIEKUIbKAa CEKYHJ KOPKOM, IICIs 4OTO JO OTBOPY
npoOipKy MiHECITh 3amajieHy CKINKy 1 MepeKOHalTech, 10 B Pe3yJsbTaTi
peakiii BUIIAETbCA BOJICHb. MOXHa MEePEKOHATHUCh Y BHJIUICHHI BOJIHIO 1
3aKpUBIIA OTBip MPOOIPKH KOPKOM 3 MPSIMOIO T'a30BIJBIIHOIO0 TPYyOKOIO Ta
3adekaBmu 30 CeKyHI MiANaIUTH BOJACHb. [licisa 3akiHUGHHS peakiii B
npobipky nmomaiite 2-3  KpamMHH po3uuHy  Qenondraneiny. B
aOCOJIIOTHOMY CIIUPTI 3MiH HE CIOCTepiraroTb. Y MpoOIpKy gojanTe
TUCTHIILOBAHOI BOoaU 00'eMoM 4-5 MiI — po3uuH HaO0yBa€ MaIMHOBOTO
3a0apBneHHs. 3MmiHa 3a0apBieHHS BiIOYBA€ThCA BHACHIIOK TiAPOII3y
HaTpii aJIKOTOJIATY.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BigdyBaerbes:

O3HaKH NIPOXOMKEHHS peaKuii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

5. Hasa HaByajipHOro ekcnepuMeHTy (memoHcTpais): Po3unmHHICTH
¢deHoay V BOAI 32 KIMHATHOI TEMIEPATYPH TA IPU HATPiBAHHS
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Ob6nagHaHHss |  peakTHBH: dbeHon  kpuctamiuHMK  (MOXKHA
BUKOPHCTOBYBAaTH HaBiTh €m0 OOBOJHEHI KPHUCTANM), AWCTUIHLOBAHA
npo0Oipka, mpodipKoTpuMaY, MajbHUK, JIiI.

TexHika mnpoBeleHHs eKCIEPUMEHTY: B JIEMOHCTpaUidHY NpOOIpKy
nomicTiTh ¢enosn mapom 0,5-1 cm, gonuiite B MpoOipKy IHUCTUIHLOBAHOT
Bogu 3-4 mi. JloOpe cTpyciTh (IepeMimanTe CKISTHOI MaIWYKOK) BMICT
npoOipku. 3amumre npobipky Ha 2-3 XBWIMHHM. Big3Haute 4um
po3umHsETbC (QeHon y BoXi 3a KiMHaTHOI Temmeparypu. Harpiiite
npoOipky 3 (eHOJIOM [0 KHUIiHHA (HarpiBaro4u MpoOIpKy CTPYIIYHTE).
[punuuite HarpiBanHs. Cnoctepiraiite po3uuHeHHs ¢eHony. Tpoxu
sroaoM (depe3 30 cekyH.) OImycCTiTh MPOOIPKY B CKIISHKY 3 JIbOJOM Ha 2-3
XBWJIMHH. 3HOBY CIIOCTEpiraiTe 3MiHM IO BiAOYIHCH B IPOOIpIIi, MOSCHITH
nobayeHe.

OnumriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IUIAHOM:

IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JAOTPHUMYBATHCHh IPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NIPOXOKEHHS peaKuiii:

3amaJjioiiTe pe3yabTaT MNPOBEIEHOr0 AOCTaiAy i mnignmumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

6. Ha3sBa HaBYaJIbLHOrO €KCIIEPHMMEHTY (JIeMOHCTpaillis): B3aemouist
denoay v BogHomy po3unHi 3 depym(Ill) xjaopugom
Ooaagnaunns i peaktuBu: ¢pepym (III) xnopun, pozuns ¢peHony, minerka,
JIEMOHCTpaIliitHa podipKa.
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Texnika mnpoBeleHHA eKCHEPUMEHTY: pPO3BEACHHN PO3UYMH (EHOITY
HAIMATE B JEeMOHCTpamliiiHy npoOipky mapom 4-5 cm, noxmaiite 10
npoOipku 3 peHosom no kparmaaM po3uud pepym(I1l) xmopuny, 3a3Haure
O3HAKH MPOXOKEHHS PeaKIIii

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3nekH, SIKHX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs XiMi4HOI peakuii, mo BindyBaeTbcs:

O3HaKku MPOXO/’KEHHS PeaKIlii:

3amajoiiTe pe3yabTaT MPOBEIEHOr0 JA0CTaiAy i mnianumiTh Bcei
KOMIIOHEHTH eKCIePHUMEHTY.

Mau.
1-
2.
3-

7. Ha3pa HaBYanbHOTO eKCHEpPUMEHTY (ieMoHcTpailis): /loOyBaHHS
HATPpil deHoJATY

OOnagnanHs i peakTMBM: (QeHON (KpUCTANIYHHUI), pPO3YMH HATpid
TIAPOKCHIY, TPOOipKa JEMOHCTpalliifHa, TYMOBHI KOPOK, IIITATHB.
TexHika mnpoBeleHHs eKCHEPUMEHTY: TOKIAAiTh B JEMOHCTpaLiiHy
npoOipKy JeKiIbKa KpucTam (eHosy Ta aojaiTe 3-4 M1 TUCTUIHOBAHOI
BOAU. 3akpuiiTe mpoOipKy KOpKOM Ta jao0pe cTpycith (mporsrom 1-2
XBWJIMH). 3aKpiniTh NpoOIpKy B MITATHBI BEPTUKAIBHO. 3aIUIITE MPOOIPKY
B CIIOKOi Ta 00EepeXHO J0j[aBaiiTe KpalIiHaMH PO34YMH HATPid TiAPOKCHITY
(3-4 mu1), ciocTepiraiiTe 3a 03HaKaMH MMPOXOHKEHHS PEaKIlil.
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OnuiriTe B po60YOMY 30ITUTI EKCTIEPUMEHT 3a TIAHOM:
IIpaBuna TexHikH Oe3nekH, SIKUX HEOOXIZHO AOTPMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, 110 Bin0yBaeTbcs:

O3HaKH NPOXOKEHHS PeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 A0CTaiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

8. Ha3Ba HaBuanbHOTO eKCHEpUMEHTY (eMoHcTpailid): BuTicHeHHs
(dhenoay 3 HATPIii (eHONATY Ai€I0 BYIIEKHCIOIO a3y

O0nagnanHsa i peakTuBHM: HaTpii ¢eHomdT, anapar Kinna (abo npuiiazn
Juist 1oOyBaHHS Ta31B), MapMyp, PO3UUH XJIOPUIHOT KUCIIOTH.
Texnika npoBeAeHHs] eKCNEPHUMEHTY: J100y/nbTe€ HACHYEHUH pPO3UYMH
HaTpii (EeHOJATY SK 1€ ONHMCAaHO B MOMNEPEIHbOMY EKCIIEPUMEHTI.
Cknanite mpunan ans 1o0yBaHHs ras3iB. J{oOyapre kapoon (IV) okeun. Jns
BOr0 B MpOOIPKYy MOMICTITh 3-4 ImIMaTKU MapMypy Ta jAofaiite 4-5 mi
xyopuaHo1 kucnotu. IlIBuako 3akpuiite npoOipKy KOPKOM 3 ra30Bi/IBITHOIO
TpyOkoto. Ilpomyckaiite opepxanuii kap6on (IV) oxcua kpi3b po3uuH
HaTpili ¢eHomary. Cnoctepiraiite 3a 3MiHamMH. MoOKHa BUKOPUCTATH
kap6oH (IV) okcua orpuMaBmu Horo 3 amapaty Kimma.
Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJIKEHHS peaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

9. Ha3Ba HaBuYalbHOTO EKCHEPUMEHTY (JleMOHcTpailis): B3aemonis
METAHOBOI KHCJIOTH 3 aMoOHiadvHuM po3uuHoMm aprearym(l)
OKCHAY

O6sagHaHHsl i peakTHMBHU: PO3YMH METAHOBOI KHCIOTH, 2% pO3YWH
apreHTyM HiTpary, HacuueHuil (10%) po3umH Hatpiil rigpokcuay, 25%
pPO3UYMH aMOHIN TiJIPOKCHUIY, JE€MOHCTpalliiiHa mnpoOipka, BoAsHa OaHs,
HaJIbHUK.

TexHika npoBegeHHs eKCIIEPUMEHTY: IPUTOTYHTE CIIOYATKy aMOHIauyHHM
po3uuH aprentyMm(l) okcumy, Ui 1bOTO B 3a37alierib 100pe MOMHUTY Ta
BUCYIIIEHY MpoOipky HamuiTe 2-3 Mi 2% po3uMHY apreHTyM HITpary,
noxaiite 2-3 mi pozunHy 10% HaTpiii TiZpokcuay, crocrepiraiite 3a
yTBOpeHHSIM ocaay. Jlo opaepkaHOro ocaay HOCTYNOBO KparjIMHAMH
noxasaite 25% po3unH aMOHIH T1IPOKCUAY K IOKU 0CaJ] HE PO3UMHUTHCS.
Jlo onepxaHoro amoHiauHOro po3unHy apreHtyMm (I) okcmmy momaiite 2-3
MJI METaHOBOI KucI0TH. Harpiiite BMicT mpoOipkH Ha TOMipHOMY BOTHi a00
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MOCTaBTE Ha BOASHY OaHio Ha 1-2 xBunmHHU. CriocTepiraiiTe 3a 0O3HaKaMu
MPOXOHKCHHS PEaKIIii.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiIHO JOTPMMYBATHCh IIPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS PeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTHiAy i mignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

10. HazBa HaBYabHOrO €KCIEpUMEHTY (jieMoHcTpaillis): JloGyBaHHsA
ecrepy.

O0nagHanHst i peakTMBM: JUId  Iepmioro  cmocoOy:  eTaHol,
KOHIIGHTpOBaHa €TaHoBa (JIbOJIIHA) KUCIOTa, KOHIIEHTpPOBaHa Cyyb(aTHa
KHCJIOTa; A JPyroro crnoco0y: 3HEBOJHEHHMH HaTpiii amerar, eTaHol,
KOHIIEHTpOBaHa Cyib(paTHa KUCJIOTa, HACHYEHUIH PO3UMH HATPid XJIOpULY,
npoOipKH, MalTbHUK.
TexHika NpoBeeHHS eKCIIEPUMEHTY.
Cnoci6 I: y npo6ipky HanuiiTe 1o 2 MJI KOHIIEHTPOBAHOI €TaHOBOI KUCIIOTH
Ta €TaHOJy, BMICT IpoOipKH miairpiiirte ta cnpoOyiite BiguyTH 3amax. /o
BMICTY TpoOipKu 00epexxHo nonaiite 3-4 Ml KOHLIEHTPOBaHOI Cyib(aTHOT
KHUCJIOTHU Ta mijirpiire. BusBith 3amax.
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Crocio II: y cyxy aemoHcTpaliiiHy TpoOIpKy HACHNTE 3HEBOIAHEHOTO
KpHUCTaJIiuHOTO HATpiil anerary mapom 1,5-2 cm, nonaiite 2-3 mil eTaHomy
Ta 1-2 MO KOHIEHTpoBaHOi cynbdartHol KucioT. OnepkaHy Ccymiml
Harpiiite B moiym’i. BusiBiTh 3amax, 10 BMICTY poOipku gomaite 4-5 M
HAaCHYEHOTO PO3YHMHY HATpid Xiopuay. [lomipkyiiTe, siki MPOAYKTH PEaKIlii,
BCTaHOBIThH 3amax.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMivHOI peakuii, mo BigdyBaerbes:

O3HaKku MPOXO/’KEeHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MNPOBEIEHOr0 J0Caily i miamumite Bcei
KOMIIOHEHTH eKCIePHUMEHTY.

Mau.
1-
2.
3-

11. Ha3Ba HaByYaibHOIO €KCIEPUMEHTY (JeMoHcTpallis): OMuJieHHs
skupiB. /lo0OyBaHHA MHJIA

OOsanHaHHs i peakTHBM: TBEpAMM XKUp (BUTOIUIEHMM CBUHSAYM,
SJIOBUYMN, OapaHsumii, BepuikoBe Macno), 10-15% chnupToBuii po3unH
HaTpii TIPOKCHUTY, YalIKa JIJIsl BUTIAPIOBaHHs, CKIISIHA MaMyKa, TUIMTKA.
Texnika mnpoBedeHHs] €KCHEPUMEHTY: Yy WYallKy /Ui BHIIAPIOBAHHS
MOMICTITh 7-8 T TBEpIOro XHUpYy Ta JoJaiiTe BTpUYl Oiibllle CIHUPTOBOTO
po3uuHy HaTpid rigpokcuay. OmepxaHy CyMilll MOCTaBTE Ha IUTUTKY Ta
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HarpiBaiTe MOCTIHO MEPEMINTYIOYH MPOTATOM 5 XBUJIMH (CYMIIl Ma€ CTaTH
npo3oporo). 11106 mepekoHaTHCh B NMOBHOMY OMMJICHHI KUpPY BiaOepiTh
HEBEJIMKY KIJIbKICTh YTBOPEHOT PEYOBHHH B OKpeMy MpoOipKy, noxaire 3-4
MJI BOJHM, 10Ope mepeMilnaite, HarpidTe B MOAyM’i Ta MEpPEeKOHANTECh Y
BiJICYTHOCTI KPaIUIMHOK JKUPY Y BOJIi Ta B PO3YMHEHHS YTBOPSHOTO MHUJIA.
OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3neKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCA:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEIEHOr0 [JOCHIAY i mianmumite Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

12. HazBa HaBYaILHOTO EKCIIEPHMEHTY (IeMOHcTpamis): B3aemosnis
aHITIHY 3 KHCJI0TaMH

OO0saiHaHHA | peakTHUBHM: aHUIIH, KOHIIEHTPOBaHA XJIOpUIHA KHUCIOTa,
po3unH cynbharHoi kucmoru (1:1), memoHcTpariitHi mpoOipku, TyMOBi
KOPKH
TexHika nmpoBegeHHs] eKCIIEPUMEHTY: B JIBl MpoOipku HajuiiTe mo 1 mu
aHUTIHY Ta JojAaiTe 1Mo 5 MJ AUCTUIBLOBAHOI BOJAU. 3akpHiiTe mpoOipku
TYMOBUMH KOpKaMH Ta J00pe CTpyCiTh, 3poOiTh BHCHOBOK I0JIO
PO3YMHHOCTI aHUIiHY y Boail. [loMicTiTh TpoOIpKH B MITAaTUB AJIs MPOOIPOK
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Ta 00epeXXHO (HE CTPYUIYIOYH) J0/IaliTe KpaluTMHAMU: B TIEPIITY MPOOIPKY -
KOHIICHTPOBaHY

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HEeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0CAiAy i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

13. Ha3Ba HaBYaJbHOrO EKCIEPUMEHTY (JeMoHcTpauis): B3aemonis
aHiNiHy 3 0POMHOI0 BO/10I0

OOaanHanHs i peakTHWBH: aHUIH, OpOMHa BOJa, JIEMOHCTpalliifHa
po0Oipka, TyMOBUM KOPOK.
TexHnika npoBeeHHsI eKCIIEPUMEHTY: Hanuiite B npoOipky Hamuiite 0,5
MJI aHUTIHY Ta JoAaiiTe 5 MIJI JUCTUIBOBAHOI BOAM, 3aKpUHTE MPOOIpKY
I'YMOBHUM KOPKOM Ta IHTEHCUBHO CTPYCITh (J100yBaeMO aHIIIHOBY BOIy a0o
aHUTIHOBY eMyJibcito). Jlo ofepxaHoi eMyJbCii 10aiiTe HacuueHy OpoMHY
Boay (1,5-2 M) 10 YyTBOpEHHS MPOIYKTY peaKiiii.
Onuiite B poO0YOMY 30IIMTI €KCTIEPUMEHT 3a IJIaHOM:
IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Maua.
1-
2-
3-

14. Ha3Ba HaBYAJILHOrO eKclepuMeHTY (memoHcTpaiis): OKUCHEHHSH
aHininy. /loOyBanHsi 0apBHUKA aHIJIHOBOI0 YOPHOIO

OO0saHaHHA | peaKkTHBM: aHUIIH, XpOMOBa CyMill (Kajiii AWXpoMart,
KOHIIEHTpOBaHa cylib(aTHa KUCI0Ta) a00 XJIOPHOKUCIUN aHUIIH (aHLIiH,
KOHIIEHTPOBaHa XJIOPHUIHA KUCJIOTA, aMOHIN XJIOpUT), TPOOIPKH.
TexHika nmpoBeieHHsI eKCIEePUMEHTY: Ul JEeMOHCTpallii BUKOpPHCTaHTe
XpOMOBY CyMilll (2 T KaJiii AUXpoMary, 5 MJ BOJHU, 3 MJI KOHLIEHTPOBaHOI
Cyab(aTHOT KUCIOTH) a00 XJIOPHOKUCIUHN aHUIIH (3Mimaiite 25 Ma Boay, |
MJI aHUTiHy, 1,5 MJI KOHUEHTPOBAHOI XJIOPUAHOI KucioTH, 0,5 r amoHiii
xyopuay). JoOyabTe BOAHY €MYJIbCIIO aHUIIHY, $SK 1€ OIKMCAaHO B
nonepeaHboOMy Jochifl. B gemoncTpaumiiiHy npoOipky Hamuiite 4 M
BOJIHOT eMyJIbCii aHuTiny Ta goaaiTe 10-11 Mt xpomoBoi cyminii. 3akpuiite
npoOipKy KOPKOM Ta CTPYyCiTh. 3a0epiTh KOpPOK Ta HarpiiTe BMICT
npoOipku. BiaMiTeTe 03HaKU MPOXOHKEHHS peakKliii.
Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:
IIpaBuna TexHiku Oe3nmeKkH, SIKUX HEOOXIAHO JOTPMMYBATHCH IpPH
BUKOHAHHI EKCIIEPHUMEHTY:
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PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS pPeaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy i mianumiTh BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

15. Ha3zBa HaBYanbHOrO  EKCIIEPUMEHTY  (JIeMOHCTpAIis):
JloBe/leHHSI HAsIBHOCTI XApPAKTEPUCTHYHHX TIPYN YV MOJIeKYJax
aMiHOKMCJIOT (1isl iHAMKaTOpa)

OOaanHanHst 1 peakTHMBHM: aMmiHOeTaHoBa  Kucjora  (THIIUH),
JTUCTUIIbOBaHA BOJIa, METUIIOpaHXK, (heHondTaneiy, JakMyc, yHIBepcaIbHUI
1HAMKAaTOPHUI Manip, AeMOHCTpaLiifHI TPOOIPKH.

Texnika npoBeeHHs eKCIEPUMEHTY: HACUIITE B MPOOipKy 3-4 T TIIiIUHY
Ta noxaiite 10 mMi Boau, BMICT MpoOipku no0pe mepemimanTe, po3aiiTh
MOpPIBHY Ha 4YOTHPU JEMOHCTpaliiiHi mnpobipku. B mepury mnpoOipky
nofaire 2-3 KparjuHU METHIIOPAHXKY, B APYry — 2-3 KpaljuHHU PO3UUHY
¢benondraneiny, B TpeTto — 4-60 KpaluiMH JIaKMyC, B YETBEPTYy —
yHIBepCaJIbHUM 1HAMKAaTOpHUIA marip. Buznaure 3a0apBieHHs 1HIUKATOPIB,
3p00iTh BUCHOBOK II[0/I0 CEPEIOBHUIIIA.

OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

16. HazBa HaBYaJbHOIO EKCHEPUMEHTY (JIeMOHcTpallis): JloBeeHHsA
HASIBHOCTI XapaKTePUCTUYHHUX I'PYN Y MOJIEKYJIaX AMiHOKHCJIOT
(B3a€MOJLisl 3 KHCJI0TAMM T JIYTaAMH)

OO0sanHaHHA | peakTHBH: aMIHOETaHOBa KucjoTa (TIinuH) abo anaHiH,
JUCTUIbOBAaHA BOJA, PO3BEACHUI PO3UMH Kajiil TiAPOKCH[, PO3BEIECHHM
PO3YMH XJIOPUIHOI KHUCJIOTH, (QeHoadTaleiH, JakMyC, YHIBEpCAIbHUN
IHAMKATOPHUI Mamip, AEMOHCTpaLiiHI MPOOIPKH.

TexHika nMpoBeeHHs] eKCIIEPUMEHTY: HAaCUNTE B JIBI IPOOIPKU OJTHAKOBY
KUTbKicTh (o 1 r) rminuHy (MOKHa BHKOpUCTaTH o 1,5 M anmaHiHy) Ta
Jnomaite B meprry mpoOipky 3adapOoBanuii (heHOIDTAIETHOM CHIBHO
pO3BeNeHUI Kamiid TiApOKCcHI, B Jpyry — 3adapOoBaHy JaKMycoM
XJIOPUJIHY KUCIOTYy Mayoi KoHueHTpauii. [IpoOipku 3akpuiite rymMOBUMH
KOpKaMH Ta J00pe CTpYCiTh, 3a3HauyTe 3MiHY KOJbOPIB 1HJUKATOPIB,
3pO0ITh BiJIMOBITHI BUCHOBKH.

Onuurite B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

136



IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH

BHKOHAHHI eKCIIEPHMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 10 Bin0yBa€eThCs:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yJabTarT MPOBEIEHOr0 A0CHIAY i manumiTth BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.

1-
2-
3-

Inougioyanvne 3a60anus

1. Hpoananizyiime oirouy Hasuanvny npozpamy 3 ximii ona 10 knacy
npoginonoco  piens. Oobepimyp o0un oeMoHCcmpayiHuil
eKcnepumenmu,  AKUH  3ANPONOHOBAHO 014 OeMOHCMmPAuill
gipmyanvHo. 3aeuacHo niobepimv ¢ mepedxci iHmepHemy HauKpauie
(Ha éauty OyMKy) 11020 6UKOHAHHA. 3aHOmMYlime 6 POOOUOMY 30UiUmi
HeoOXiOHull 01a uiei Oemoucmpayii nocyo, o001a0HAHHA ma
Ppeaxkmueu, onuwims mexuiky 1ozo eukonauua. Ha nabopamopnomy
3anammi  npooemoncmpyiume  (6ipmyaivHo) ma  CAMOCHINHO
npoxkomenmyiime (036yume) 00panuil eKcnepumeHnm.

Onumiite B poO0YOMY 30IIMTI 0OpaHUI €KCIEPUMEHT 3a IUIaHOM:

Ha3Ba nemoHCTpPaniiiHOT0 eKCIIEPUMEHTY:

OO0siaxHaHHS | peaKTHBH:

137



TexHiKka NpoBe/leHHsS] eKCIIEPUMEHTY:

IIpaBuia TexHiku Oe3neKkH, SIKUX HeOOXIIHO JOTPUMYBATHCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBusinHs xiMiuHoOI peakuii, o BigdyBaeTbcs:

O3HaKH NPOXOKEHHS PeaKIliii:

3amanioliTe pe3yJbTaT NPOBEJCHOr0 JOCHixy 1 mianumire Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Maua.
1-
2-
3-

2. Ilpoananizyime oirouy Haeuanvny npocpamy 3 ximii oas 10
Knacy npoginvnozo piena. Obdepimo 00un 1ad6opamopHull YUHieCoKUl
eKcnepumenmu, AKUil 3anponoHO6ano 0131 6UKOHAHHA IO Yac ypoKy.
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3aséuacno niobepimv 6 Mmepedici inmepHemy HauKpawie (Ha eauly
OYMKy) 1020 GUKOHAHHA. 3aHomyiume 6 pobdouyomy 30uiumi
HeoOXiOnul o0na uiei Oemoucmpauii nocyo, o001a0HAHHA ma
Ppeaxkmueu, onuwimes mexuiky 1o2o eukonauusa. Ha nadopamopnomy
3anammi euKOHaiime eKcnepumenm.

OnuuriTe B poO0YOMY 30IIUTI OOpaHHI EKCIIEPUMEHT 32 TUIAHOM:

Ha3Ba 1eMOHCTpaUiiiHOr0 eKCIIePUMEHTY:

Ob6n1aHaHHA | peaKTUBH:

TexHika npoBeeHHs eKCIIEPHUMEHTY:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIpPH

BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eThCH:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCjainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.

1-
2-
3-

139



(O00B’s13k0BO TOBiIOMTe Ja0OpaHTa, He Mi3Hime sIK 3a 3 AHI 10

JabopaTopHoi po0OTH, NPO mepeik HeOOXiZTHMX PpeakTHBIB i

00J1aITHAHHA IS IPOBEJAEHHS 00PAHOr0 eKCIIePUMEHTY.)
PexomennoBana Jiteparypa (60a30Ba Ta 10NOMiXKHA):

1. Amiukiga O., ABaeeBa O., €paouenko O., Kamincekuii O.,
[Mucapenko C., Uymak B. XiMiyHMii €KCIIEpUMEHT Yy IIKOJI Ta BAOMA:
HaBuaabHUU mociOHuK. XKutomup: Bug-Bo XKV im. 1. ®@panka, 2024. —
386.¢.: i

2. I'paboBuii A.K. JleMoHCTpamiiHuid XIMIYHUNA €KCIIEPUMEHT y 12-
piuHId MIKONi : HAayKOBO-METOJWYHUN TOCIOHMK MJisi CTYJCHTIB Ta
BuuteniB  ximii. Yepkacu : Bwuma. Bim. YHY imeni bormana
XMenbHUIBEKOro, 2009. 228 c.

3. TI'paboBuii A.K. JlemoHcTpamidiHuii XIMIYHUH EKCIIEPUMEHT Y
12-piuHiii WKONI : HAYKOBO-METOAMYHUI TOCIOHMK IJIsl CTYACHTIB Ta
BuuteniB  ximii. Yepkacu : Bunp. Bim. YHY imeni bornmana
XMenbHUIBEKOro, 2009. 228 c.

4. Tpuroposuu O.B. XimiuHuii ekcriepuMeHT y mkomi. 7-11 kinacu
/ ynopsia.: O.B. I'puroposuu, O.B. HeBcbkwmii. Xapkis : Panoxk, 2008. 192
c.

5. T'puroposuu O.B. XiMiuawuii ekcriepuMeHT y mkoii. 7-11 xmacu
/ ynopsin.: O.B. I'puroposuy, O.B. HeBcrkuii. Xapkis : Panok, 2008. 192
c.

6. HaBuanpHa mporpamMa IS 3aKJiaiB 3arajlbHOi CEPeaHBOI
ocBiTh.  Ilpodineuuit  piBenp  [Enextponnuit  pecypc]. URL:
https://mon.gov.ua/storage/app/media/zagalna%20seredny  a/programy-
10-11-klas/2018-2019/ximiya-10-11-profilnijriven.docx (mata 3BepHEHHS
06.05.2024).

JlaTa: Omninka: IMignmuc BuKkIamava:
JlaGopaTtopHa podorta 14
Tema: HABYUAJIBHUM XIMIYHUM EKCHEPUMEHT B 11

KJACI 3AKJIALY 3ATAJIBHOI CEPEJIHBLOI OCBITH
(PIBEHb CTAHJIAPTY)
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Mera: 03HAOMUTUCH 13 TEXHIKAMU TPOBEICHHS HaBYAJIbHUX
XIMIYHUX EKCIIEpUMEHTIB mependadeHnx HapuanbHOIO HpOrpamoro
IUIA 3arajbHOOCBITHIX HaBuanbHMX 3axkianiB 3 ximil 10-11 kiac
(piBeHb craHnmapry), HaOyTH TNPAKTUYHUX HABHUUOK BHUKOHAHHS
HAaBYAJIbHUX EKCIEPUMEHTIB 32 OINHWCAaHUMHU TEeXHIKaMH, fKi
3amporNOHOBAaHO Ui JeMOHcTpamii B 11 kjaci, BIOCKOHAITUTH
HaBHYKH M100pYy BIPTyaJIbHUX HAaBYAJIbHUX €KCIIEPUMEHTIB B MEPEXKi
IHTepHETy Ta pPO3BUHYTH KOMYHIKATHBHY KOMIIETEHTHICTh IIpH
CaMOCTIHHOMY iX O3BY4Y€HHi; PO3BHMHYTH HABUYKH CaMOCTIHHOTO
HaNMCaHHS TEXHIK BUKOHAHHS HAaBYAJIbHUX eKcrepuMeHTiB. Halytu
HAaBUYOK  Bi3yamizalii  TEOPETHYHOrO0  Marepiaay  MIIAXOM
JEMOHCTpaIii  po3poOJeHUX Mpe3eHTallii, BUKOpPUCTaHHA 3D-
MPOEKTYBaHHS Ta HIIUX HU(POBUX IHCTPYMEHTIB.

ILnan:
TectoBuli KOHTPOJb 3HAHB 13 TEMU, SIKa BUBYAETHCS (1HAMBIAyalIbHE
TECTYBAHHS).
CniBbecima 3a 3ampONOHOBAHUMHU TOTOYHHUMH  KOHTPOJIHHUMH
3aIMMTaHHSIMHA/ 3aBJIaHHSIMU.
[lepeBipka MIATOTOBKH 10 TMPOBEACHHS HABYAJIBHUX XIMIYHHX
EKCIIEpUMEHTIB 3a 3alpONOHOBAHUMH TEXHIKAMH Ta CaMOCTIHHO
nigiopaHuMu.

4. BuKOHaHHS HaBYAJIbHUX XIMIYHUX €KCIEPUMEHTIB.

IHcTpyKIList 10 BUKOHAHHS:
3aeoanna Nel. Tecmoeuii KOHmponv 3HAHL i3 mMemu, AKa

eueuacmoca (inOusidyanbHe mecmy6ants).

Buxonaiite xopotkorpuBaily (10 10 XBHJIMH) cCaMOCTIHHY TECTOBY

poOOTY 3a IHAUBIAyaJIbHUM BapiaHToM (JIpykoBaHi Tectd, Googl-popma
TOIIO).

1.

KoHTpoJibHi nuTAHHS/ 3aBIaHHSA:

[Ipoananizyiite HaByanbHy mporpamy 3 Ximii Jjisi 3aralbHOOCBITHIX
HaByanbHUX 3aknaniB 10-11 kmac, piBeHb CTaHIApT (3aTBEpIKEHA
Hakazom MinictepctBa ocBiTH 1 Hayku VYkpainu Ne 1407 Bin
23.10.2017 p.), ki 3 mependadyeHUX MPOTrpaMol0 JEeMOHCTpaIlifHUX
excriepuMeHTiB (11 Kiac) NpOMOHYIOThCS MPOBOIUTH BipTYalbHO.
HaBenith iX mepenik Ta 3a3HauyTe NPUUYMHY iX BIpTYalIbHOTO
JIeMOHCTPYBaHHSI.
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2. Tlpoananizyiite HaBwanbHy mporpamy 3 Ximii Juisl 3araJlbHOOCBITHIX
HaByanbHuX 3akmaniB 10-11 kmac, piBeHb cTaHmapT (3aTBEpIKEHA
Hakazom MinictepctBa ocBiTH 1 Hayku Ykpainu Ne 1407 Bix
23.10.2017 p.), sixi mabopaTopHi AOCHIIN MPOIOHYETHCS BUKOHYBATH
YYHSIM i 9ac ypokiB y 11 kiaci. HaBeniTe ix mepeinmik:

3. Posmmpre cBOi 3HaHHS MIOAO0 MOXJIMBOCTEW mporpamu ans 3D-
npoektyBanHs MolView, mwis 1mporo ckopucrauTech MOCHIAHHIM
https://molview.org/.  3anpomnoHyiiTe MOXIMBOCTI — 3aCTOCYBaHHS
IporpamMu Il BUBYCHHS Ta JIEMOHCTPYBaHHS KPUCTAJIIuHOI OyIOBH
HeopraHiyHuX pedoBHH. CTBOPITH KOPOTKY MPE3CHTALIIO B SIKiil Oy/e
NPE/ICTaBICHO KPUCTATIYHI TpaTKu IoHaiimeHme 10 pedoBuH Ta
MIPOAEMOHCTPYHTE ii Ha 3aHATTI.

3aeoanna Ne3. Ilepesipka niocomoeéku 00 HpPOGEOEHHA
HA6UANbHUX  XIMIYHUX  eKCHepUMEHmié  3anpOnoHO6AHUX 00
GUKOHAHHAL.

3aByacHO O3HalOMTech 13 T€XHIKAMU BMKOHAHHS 3alpOIIOHOBAHUX
HaBYAJIbHUX XIMIYHUX €KCHEPUMEHTIB, HEOOXIIHMMH peaKTHUBaMH Ta
o0llaiHaHHAM, NIATOTYHTeCh 10 iX BHMKOHAHHS, HANUINITh IpaBHUIIa
TEXHIKM O€3NeKH, SKUX CIii JOTPUMYBATUCh MPU  BHUKOHAHHS
eKCIIEpUMEHTY Ta PIBHSHHS MPOXOHKEHHS XIMIYHOT peaKiiii.

3aeoanna Ne4. Ha 3aHATTI BHUKOHAWTE  3alpONOHOBAHMN
BUKJIa/ladeM EKCIIEPUMEHT, 3a3HauTe O3HAKU IMPOXOKEHHsS peakliil Ta
3aMaFOTe pPe3ysIbTaT MPOBEACHOTO JOCITITY.

1. Ha3Ba HaBYagbHOrO EKCHEPUMEHTY (JIEMOHCTpaIlis): YTBOpPEHHSA
AMOHIi XJ10pUAY 3 AMOHIAKY i IiIpOreH XJ0puay.
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O6sagHaHHsl i peakTHMBM: KOHIIGHTPOBAaHHWW PO3UYMH aMOHIaKy,
KOHIICHTPOBAaHMM PO3YMH XJIOPUJHOI KHUCIOTH, CKJISHI CTakaHu (3
OJIHAKOBUM J[1aMETPOM OTBOPIB), 2 CKJISHI IUTACTUHKH.

TexHika npoBefeHHs1 eKclepuMeHTy: B onun crakan Hanuiite 1,5-2 mn
KOHIICHTPOBAHOTO pO3YMHY aMOHIaKy, OIIOJIOCHITh OOEpPEeXHO CTiHKU
CTakaHy Ta BWIMWTE PiAMHY, CTAaKaH 3aKpUWTE CKISHOK IJIACTHHKOK. B
Opyruii crakaH BiauiTe 1,5-2 MII KOHIIEHTPOBAHOTO PO3YHHY XJIOPHIHOT
KHCIIOTH, OMOJIOCHITh OOEPEeKHO CTIHKM, BWIMHTE BMICT Ta 3aKpUNTE
CKJISTHOIO TUTaCTUHKOIO. 3a0epiTh CKJISHI IUIACTUHKU Ta HAOJIMU3bTE OTBOPU
CTakaHiB OJHUH 10 onHoro. CrmocrepiraiiTe 3a NMPOXOPKEHHSIM peakilii,
BU3HAYTE 11 O3HAKU Ta MPOJIYKTH.

OnuuriTe B poO0YOMY 30IINTI €KCTIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHikum 0Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCTIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eTbCH:

O3HakM NPOXO/ZKEeHHSI peaKuiii:

3amanmoiiTte pe3yJbTaT MNPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIePHMEHTY.

Mau.
1-
2.
3-

2. Ha3Ba HaBYaJIBLHOrO ekcnepuMeHTy (aeMoHcTpalls): BuzHayeHHs
pH cepenoBuIIa BOAHNX PO3YNHIB COJIEH 32 JOMMOMOI'0I0 iHIMKATOPIB
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Oobnaonanna i peakmugu: CBIXXE€ BUTOTOBJICHI PO3YMHHM COJIEH — HaATpii
eTaHoar, HaTpiii kapOoHaT, aJIOMiHIM XJIOpWA, LUHK Cyibdar, HaTpii
XJIOpHUJI, aMOHII eTaHoaT abo aMOHiH Cybdi.

TexHika mpoBegeHHs] eKCIEPUMEHTY: B MpoOipku HanmuiTe mo 1-1,5 mn
3apONOHOBAaHUX cojied (B Takiid TOCHIJOBHOCTI SK 3a3HAYCHO).
BukopucroByloun MiHIET [J0AalTe 1O KOXHOI MPOOIPKH CMYXKKY
YHIBEpCAJIBHOTO I1HAUKATOPHOrO mamipisl. 3po0iTh BHCHOBOK 1mozo pH
CEpeOBHINA BUKOPUCTOBYIOUH €TAIOHHY ITKATy. 3allOBHITH TAOIHIIFO.
Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHH# peakuiil riapoJisy, mo BiadyBaerbes:

®opmyJia couti 3a0apBieHHSA 3navenns | CepenoBuiie
iHIMKaTOpPHOrO manipus pH

3asoanns Ne 5. I'omyrouuce 0o 3anammsa cmeopimv npezenmauiio (6
3pyuHomy O0na  eac opmami) AKa  6KIOYAMUME  nepeniueHi
oemoncmpayii ma nokaxcims iv na 3auAmmi:
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1. Pi3Hi BapiaHTH TEpPIOAMYHOI CHCTEMH XIMIYHUX €JEMEHTIB (JIoBra i
KopoTka popmu, BipTyaibHi 3D).

2. ®opmu eneKTpoHHUX opOiTaneit (y Tomy uucii 3D-poekTyBaHHs).

3. Mogeni aromiB s-, p-, d-eixemenTiB (y Tomy umcii 3D-npoeKTyBaHHS).
JlemoHcTpartii

4. Mogeni pi3HHX THIIIB KPUCTATIYHUX Ipartok (y Tomy uwmcm 3D-
MIPOCKTYBAHHS).

5. 3pa3Ku KpUCTAIIYHHUX 1 aMOP(HUX PEUOBHUH.

Inoueioyanvne 3a60anns.

Ilpoananizyume oirouy Haeuanvny npocpamy 3 ximii ona 11 xknacy
piena cmanoapm. Obepimbv 00uH O0eMOHCMPAUIUHUIL eKCHePpUMEHMU,
AKUWI  3ANpPONOHOBAHO 071 O0eMOHCMPAYill  GipmyanvbHo. 3A6YACHO
niobepimo 6 mepeyci inmepuemy Haukpauwie (Ha eauty OYMKY) U020
GUKOHAHHA. 3anomyiime 6 poOouOMYy 30uWiuUmMi HeOOXIOHWIl O0na uiel
oemoncmpayii nocyo, 001a0HAHHA mMa pPeaKmueu, ONUUWIIMb MEXHIKY
1020 euxonannua. Ha nabopamopuomy 3anammi npooemoncmpyiime
(6ipmyanvno) ma camocmiiino npoKomenmyiime (03¢yume) o00Opanuil
eKcnepumenm.

OnumriTe B poO0YOMY 30IIMTI OOpaHH EKCIIEPUMEHT 3a TUTAHOM:
Ha3Ba neMoHCTpaninHOro eKCEepUMEeHTY:

OOsianHaHHs | peakTHBH:

TexHika npoBeeHHNA eKCIIEPUMEHTY:

IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBusinHs XiMiuHOI peakuii, o Bin0yBaeTbcs:

O3HaKH NPOXOIKEHHS PeaKIliii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

(O60B’s13k0BO MOBiOMTe Ja0opaHTa, He Mi3Hime sAK 3a 3 aAHI 10
JadopaTtopHoi po0doTH, NPO mNepedik HeOOXiIHMX peakTHBiB i
00J1aJHAHHS /1J151 TPOBeIEeHHS 00PAHOT0 €KCIIEPUMEHTY.)

PexomengoBana jiteparypa (6a30Ba Ta 10NMOMiKHA):

1. Aniukina O., ABgeeBa O., €BmouecHko O., Kamincekmii O.,
[Tucapenko C., Uymak B. XimiuHMH €KCHEpHMEHT y IIKOJI Ta BJOMa:
HaByaIbHUN nociOHMK. XKutomup: Bun-so XKV im. I. dpanka, 2024. —
386 c. : 1.

2. I'pabosuii A.K. [leMoHCTpaniifHuil XiMiYHUHA eKcTIepuMEeHT y 12-
pIYHIA IIKOJII : HAYKOBO-METOAMYHHM TMOCIOHWK JUIsl CTYACHTIB Ta
BuuteniB  ximii. UYepkacu : Bua. Bim. YHY imeni bornmana
XwmemapHuIEKOTO, 2009. 228 C.

3. I'pabosuii A.K. [leMoHCTpaniifHuii XiMiYHUHA eKcriepuMeHT y 12-
pIYHIA IIKOJII : HAYKOBO-METOAWMYHHM TOCIOHWUK JUIsl CTYACHTIB Ta
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BuutTeniB  ximii. Yepkacm : Bua. Bix. YHY imeni bormana
XmensHUILEKOTO0, 2009. 228 C.

4. T'puropouu O.B. XiMiuHMiA eKcriepuMeHT y 1Kou. 7-11 kmacu /
ynopsn.: O.B. I'puroposuy, O.B. HeBchkuii. Xapkis : Panok, 2008. 192 c.

5. I'puropoBuu O.B. XiMiuHuii eKCiepuMEHT y mmiKoji. 7-11 kmacu /
ynopsn.: O.B. I'puroposuy, O.B. HeBchkuii. Xapkis : Panok, 2008. 192 c.

6. HaBuanbHa mporpama Jjisi 3aKJIaJ(iB 3arajibHOT CEPeHbOI OCBITH.
PiBenb CTaHJapTy [Enextponnuit pecypc]. URL:
https://mon.gov.ua/storage/app/media/zagalna%?20seredny  a/programy-
10-11-klas/2018-2019/ximiya-10-11-rivenstandartu.docx (naTa 3BepHEHHsI
04.05.2024).

Jlara: Omninka: Ilignuc BUKJIaga4da:
JladopaTopna podora 15-16

Tema: HABUAJIBHUM XIMIYHMI EKCIIEPUMEHT B 11
KJACI 3AKJAJY 3ATAJBHOI CEPEJHBOI OCBITH
(ITPO®LIHUI PIBEHD)
MeTta: O03HAHOMHTHUCH 13 TEXHIKAMH NPOBEICHHS HaBYAIHHHUX
XIMIYHUX €KCIIepUMEHTIB nepeabaueHux HaBuanbHOIO mporpamoro
IUIg 3arajJbHOOCBITHIX HaBYaldbHMX 3akiaamiB 3 ximii 10-11 xmac
(npo¢inbHuUl piBeHb), PO3BUHYTH IMPAKTHYHI HABUYKH BHUKOHAHHS
HaBYAJIbHUX EKCIEPHMEHTIB 3a OINUCAaHUMH TEXHIKaMH, SKi
3alpoNOHOBAHO Ul JIeMOHCTpaliil B 11 kiaci, po3BUHYTH HaBUYKU
nig0opy BIPTy&aIbHHUX HABYAJIBHUX EKCIIEPUMEHTIB B  MEpexi
IHTEpHETY Ta PO3BHHYTH KOMYHIKAQTMBHY KOMIIETEHTHICTb IpH
CaMOCTIHHOMY iX O3BYY€HHI; PO3BHMHYTH HABUYKH CaMOCTIHHOTO
HalMCaHHS TEXHIK BUKOHAHHS HaBYAJIbHUX eKcrepuMeHTiB. HabyTu
HAaBUYOK  Bi3yamizamii  TEOPETHMYHOTO  Marepialy  LUISIXOM
JeMOHCTpalii  po3poOJeHux mpe3eHTauii, BUKOpUCTaHHS 3D-
MPOEKTYBaHHS Ta IHIIUX HU(POBUX ITHCTPYMEHTIB.
ILnan:

1. TecroBuif KOHTPOJH 3HAHB 13 TEMHU, KA BUBYAETHCS (1HIUBITyaTbHE

TECTYBaHHS).
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2.

3.

4.

CmiBGecia 3a 3almpONOHOBAHMMH  TMOTOYHUMHU  KOHTPOJIHLHUMU
3alMUTaHHSIMU/ 3aBIaHHSMHU.
[lepeBipka TMIATOTOBKM 10 TMPOBEJACHHS HABYAIBHUX XIMIYHHX
EKCIIEpUMEHTIB 3a 3alpOlOHOBAaHMMH TEXHIKAMHU Ta CaMOCTIHHO
mi1iOpaHuMHU.
BukonaHHsS HaBYaIbHUX XIMIYHUX €KCIIEPUMEHTIB.

IHCcTpYyKIist 10 BUKOHAHHSA:
3aeoanna Nel. Tecmoeuit KoHmpoavb 3HAHbL (3 memu, AKa

eusuaecmuca (iHOugidyaibHe mecnmyeanhs).

Buxonaiite kopotkorpuBaity (10 10 XBHIMH) CaMOCTIHHY TECTOBY

po0OTYy 3a IHAMBIAYyaJLHUM BapiaHTOM (IpykoBaHi Tectd, Googl-hopma
TOIIO).

1.

KoHTpoJIbHI MUTAHHS/ 3aBJaHHS:

[Ipoananizyiite HaBuanbHy mporpamy 3 XiMii JUisl 3arajJbHOOCBITHIX
HaBuaigpHKX 3akaaniB 10-11 kiac (mpodinbHuii piBeHs) (3aTBEpIKEHA
Hakazom MinicrepcTtBa ocBith 1 Hayku Ykpainm Ne 1407 Big
23.10.2017 p.), sxi 3 nmepeadadyeHUX MPOrPaMoOI0 JAECMOHCTPALIHHUX
excriepuMeHTiB (11 Kiac) NpOMOHYIOTBCS MPOBOIUTU BIPTYaIbHO.
HaBeniTh iXx mepenmik Ta 3a3HauyTe MPUUYMHY iX BIPTyalabHOTO
JIeMOHCTPYBaHHSI.

[Ipoananizyiite HaBuanbHy mporpamy 3 Ximii Juis 3arajJbHOOCBITHIX
HaBuasbHUX 3aknaniB  10-11 kmac (mpodinpHHM — piBeHb), sKi
na0opaTOpHi JIOCTIAM TPONOHYETHCS BUKOHYBAaTH YYHSAM Il 4ac
ypokiB 'y 11 xmaci. Hasenmith 1iX  mepenik:

Posmmpre cBoi 3HaHHS M0A0 MOXJIMBOCTEH mporpamu st 3D-
npoektyBanHs MolView, anas 1mporo CKOpHUCTalWTeCh MOCHIAHHIM
https://molview.org/.  3anmpomoHyiTe MOMJIMBOCTI  3aCTOCYBaHHS
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https://molview.org/

mporpamMu  JJii  BUBYCHHS KPHUCTAIIYHOT OyJOBH HEOPTaHIYHHUX
peuoBuH. CTBOPITH KOPOTKY IPE3EHTAliI0 Ta MPOAEMOHCTpYiTe ii Ha
3aHATTI.
3aeoanna Ne3. Ilepesipka niozomoeku 00 npoeeodeHHA
HAGUANbHUX  XIMIYHUX  eKCHepUMEHMmI8  3anponoHOBAHUX 00
6UKOHAHHAL.
3aByacHO O3HalOMTeCh 13 TEXHIKAMU BUKOHAHHS 3alpOIIOHOBAaHUX
HaBYAIBHUX XIMIYHUX EKCIIEPUMEHTIB, HEOOXIIHUMH pEaKTHBaMHU Ta
oOnagHaHHAM, MIATOTyHTeCh OO0 iX BHMKOHAHHS, HAIUIIITH IpaBHIIA
TEXHIKM O€3MeKH, SKUX CIHiJ JOTPUMYBATUCh TPH BUKOHAHHS
EKCIICPUMEHTY Ta PIBHSHHS MPOXODKEHHS XIMIYHOT peaKIlii.
3aéoanna MNe4. Ha 3aHATTI BUKOHAWTE  3alpPOIIOHOBAHHIMA
BUKJIQ/la4eM EKCIIEPUMEHT, 3a3HauTe O3HAKU IPOXO/KEHHs peakulid Ta
3aMaiOTe Pe3ysbTaT MPOBEJACHOTO JIOCTiY.
1. Ha3Ba HaBuUanbHOTrO E€KCHEpPUMEHTY (JeMoHcTpauis): 3MiHa
KOJbOPY Npy po3unHeHHi 0e3poanoro kynpym(Il) cyandary
OO0nagHaHHs |1 peakTHBH: KynpyM cCyjib(aT IEeHTa KpHUCTajoriapar
(MigHUI Kynopoc), EMHICTh JUISI BUTOTOBJICHHS PO3YHMHY, CKJISTHA TAJTMYKa,
HaJIbHUK.
Texnika mnpoBedeHHs] EKCIEPUMEHTY: IIONEPEIHBO BiABaXxTe 2-3 T
KPUCTAJIIYHOTO KYHpyM cynb(ary meHTa Kpucraioriapary. I[lepecunte
Horo y AeMOHCTpalliiHy ImpoOipKy, 3a3HauTe Kojip Kpuctaini. [Ipoxkaprte
pEYOBHMHY B MONyM’1 (0 3MIHU KOIBOpY 3 OnmakuTtHOro Ha Oinwmif). Ha
JIEMOHCTpPALIIfHOMY CTOJMKY BCTaHOBITH €MHICTh (CTakaH abo Kojba
Epnenmeepa na 250 wmu). Bucunrte B eMHICTH KynpyMm cyibdaTr Ta
nocTynoBo jaogaiire a0 pedoBuHu 100-150 M aucTUIBOBAHOT BOIM.
3ayBakTe Ha KOJIbOPI PO3UHHY.
Onumiite B poO0YOMY 30IIMTI EKCIIEPUMEHT 3a IJIAHOM:
IIpaBniaa TexHiku Oe3neKkH, SIKHX HEOOXIZHO JOTPHMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOJKEHHS pPeaKIii:
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3amasoiiTe pe3yJbTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

2. Ha3Ba HaBYaJIbHOTO €KCIEPUMEHTY (JeMoHcTpailis): EJjekTpoJi3
posumHiB kynpym(Il) cyandary i kajiii ioauay

OO01agHaHHSA | peaKTUBU: NPUIIAJ U IEMOHCTpallii eJ1eKTpoJIi3y, pO3uuH
kynpym (II) cymbdary, posumn xamiii Homumy (5%), denondranein,
KpPOXMaJbHUHN KIEUCTED.
Texnika mnpoBedeHHS] eKCNEPUMEHTY: Yy TpWIAL s EIEeKTPOi3y
Hanuiite 5% po3unHy Kamii Hoaumay. Y KoONiHO O KaTonay (KaTOIHHIA
IpOCTip) KpamHiTh 2-3 KparmmuHu QeHondraneiny, y KOJiHO Ot aHoIy
(aHonmHUI mpocTip) noxaiTe 2-3 KpalUIMHU KPOXMAJbHOIO KIEHCTepy.
OtBopu 3akpuiiTe 3a3fajeriib J100pe OUMUIEHMMH TpagiTOBUMHU
€JIEKTPOJaMH Ta MPOIYCTITh eNeKTpuuHuil cTpyM. [Touekaiite 1-2 XBUIMHU
Ta BCTAHOBITh 3MIHM 3a0apBiieHHs OL1s Karoau Ta Oulg aHody. 3poOiTh
BUCHOBKH II0JI0 IPOXOJDKEHHS €NEKTPOIII3Y Ta HOro MpOAYKTH peakKiiii.
JleMOHCTpyOUn €NeKTpodi3 KynpyM cyibdary He MOTpiOHO HojaBaTv
IHAMKATOp Ta KpoXMaib, BapTo 310paTu ras, sKUil 30UpaeTbCcsl Ha aHOJI.
[lepeBipTe Ta 10BEAITH OTPUMAHUN ra3
OnuuriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 3a IJIAHOM:
IIpaBuia TexHiku Oe3neKH, SIKUX HEOOXiAHO JOTPHUMYBATHCh IIpH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, m1o BigdyBaeTbcs:
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O3HaKH NPOXOJKEHHS peaKIliii:

3amanmoiiTe pe3yJbTaT NPOBEJEHOr0 JOCTiAy |1 mianumith Bci
KOMIIOHEHTH €KCIIePHMEHTY.

Mau.
1-
2-
3-

3. Ha3Ba HaBUaJIbHOTO EKCIEPUMEHTY (AeMoHcTpauis): /loOyBaHHS
BO/IHIO B j1a0opaTopii Ta cnoco0u oro 30MpaHHs

OO0nagHaHHS | peakTHBH: TpaHy/IM LIMHKY, XJIOpuAHa KucinoTa 1:1 abo
cyab(artHa kuciora 1:5, mpunaza s 1o0yBanHd ra3is (anapat Kipromkuna
a0o mpoOipka Ta KOPOK 3 I'a30BiJBIAHOI0 TPyOKOI0); TpaHyslIu LUHKY (2060
KUIbKM ~ antoMiHieBOi  Qonberu, HacuueHuil po3zuuH (10%) HaTpiii
riipokcuay, npobipka s 30MpaHHS BOAHIO (Kpalle BHKOPUCTATH
00MOTaHy CKOTYEM IPOOIPKY).
TexHika npoBeeHHN eKCIIEPUMEHTY.
Crocio I: s 3pydHOCTI 3akpimiTh TpwiIam Uisi J0O0OyBaHHS Ta3iB
(nemoHcTpaniiiHy mnpoOipKy) B JIamii IITATHUBY, MHOMICTITh Tyau 3-4
TpaHyJ M IMHKY Ta JaojaiTe 5-6 MiI po3uuHy XJOpuaHOI (Cyib(haTHOI
kucioTH). lIIBuako 3akpuiite mpodipKy KOPKOM 3 ra30BiABIIHOIO TPYOKOIO.
30upaiiTe BOACHb, KU YTBOPIOETHCSI LUIIXOM BUTICHEHHS MOBITps. s
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IbOTO MPOOIPKYy 0OMOTaHy CKOTYEM TPUMalTe pIBHO BepTHKaIbHO. KiHelh
ra30BiJIBITHOI TPYOKH 3aHypTe B MpOoOipKy 0OMOTaHy CKOTYEM Maii)ke Ha
2/3. IlovekaiiTe 2-3 XBUJIMHH, 100 ra3 3alIOBHUB BCIO ITPOOIPKY.

Cnocio II: s 3pydHocTi 3akpimiTe mnpuiaax Juis JoOyBaHHA Tra3iB
(memoHcTpalliiiny npoOipKy) B Jamili INTaTHBY, HOMICTITh Tyau 7-8
QIIOMIHIEBUX KYJBOK Ta JOJaiTe 6-7 MII KOHIEHTPOBAHOTO PO3UYHUHY
HaTpil rigpokcuay. [lIBunko 3akpuiite mpoOipKy KOPKOM 3 Ta30BiABITHOIO
TpyOKoto. 30upaiiTe BOAEHb, SKHHA YTBOPIOETHCSA ILUIIXOM BHTICHEHHS
MOBITPSI.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuna TexHiku Oe3nmekH, SIKUX HEOOXiAHO JOTPUMYBATHCh IpPH
BHKOHAHHI €KCIIEPUMEHTY:

PiBusinHs xiMiuHoOI peakuii, o BigdyBaeTbcs:

O3HaKH NIPOXOKEHHS peaKuiii:

3amaJjoiiTe pe3yabTaT MNPOBEIEHOr0 J0Cainy i mianmumite Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Maur.
1-
2-
3-

4. Ha3zBa HaBYaJNBbHOIO EKCIIEPUMEHTY (meMoHcTpalls): 30MpaHHs
BOJAHIO IIJIAXOM BUTICHEeHHS BOIM
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Oobaagnanus i peakTuBu: amapat Kinmna 3anpaBieHuii Ha BOJIEHb, BOJICHb,
KpHUCTaIi3aTop 3 BOJOIO, IJIACTUKOBA MOCYyAMHAa abo mpodipka oOMoTaHa
CKOTYEM.

TexHika mpoBeleHHsI eKCIMEPUMEHTY: HAIMOBHITh KPUCTAII3ATOP BOOIO
Ha 2/3. Y mIacTUKOBY IOCYJMHY HEBEIUKOro 00’eMy HaOepiTh BOIH,
3aKpHUTEe OTBIP MOKPUBHUM CKJIOM Ta OIYCTITh TOPJIO TOCYJIUHU Y
KpUCTai3aTop 3 BOAOK. 3a0epiTh TMOKPHUBHE CKJIO Ta IIiJTHECITh
ra3oBiiBiIHY TpyOKy amnapara Kimma 10 ropiia mocyJuHH, CiocTepiraiTe sk
ra3 BHTICHS€ BOJYy 3 IMOCYJAMHH. 3p00iTh BHCHOBOK IIOAO PO3YUHHOCTI
BOJIHIO Y BOJI.

OnuuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuia TexHikum Oe3mexkH, SIKUX HeOOXIZHO JOTPUMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKku MPOXO/XKEeHHS pPeaKIiii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

5. HaszBa HaBuYanpHOrO ekcnepuMeHTy (neMoHcTpaiisi): I[lepeBipka
BO/JIHI0 HA YHCTOTY
Oobaagnanud i peakTuBu: amapat Kinmna 3anpaBieHuii Ha BOJIeHb, BOJICHb,
npoOipka oOMOTaHa CKOTYEM, MabHUK.
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Texnika mnpoBeleHHs eKCNePUMEHTY: 30epiTh BOJEHb y MPOOIPKY
0o0MOTaHy CKOTYEM MUIIXOM BHTICHEHHS BOAM, SK II€ OIMCAaHO B
MOMEepPEAHHOMY EKCIIEPUMEHTI. Tpumarouu MpoOipKy 3 BOJHEM THOM
JIOTOPY PIBHO BEPTUKAIHHO (HABITH HEBEIMKHHA KYT BIIXHIJICHHS MPOOIpKH
JO3BOJIUTh BOJHIO «BTIKTH») MIAHECITH i OTBOPOM /10 BOTHIO. 3TOPSIHHA
YHCTOTO BOJIHIO CYTIPOBOIKYETHCS TUXUM 3BYKOM «I1aX)».

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiAHO JOTPMMYBATHCHh IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHoOI peakuii, mo BigdyBaeTbcs:

O3HaKH NPOXOKEeHHS pPeaKIliii:

3amajoiiTe pe3yabTaT MNPOBEIEHOT0 AOCTHiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

6. Ha3Ba HaBuanpbHOTrO eKcrepuMeHTY (nemoHcrtparis): [opinHs
BO/IHIO B KHMCHI
Oo6sanHaHHd i peakTUBHU: BoJieHb 3 anapary Kinma, xon6a abo crakan Ha
300-400 mu1 3ar10OBHEHI KUCHEM.
TexHika npoBeleHHsI eKCIIEPUMEHTY: BOJICHb 3 anapary Kinma mianaiiTs
Ta 3a3HayTe IHTEHCUBHICTh TOPIHHA Ta KOJIp NOJIyM’s, KiHelb
ra3oBiABiAHOI TpyOku Bij amapara Kinma 3 roproyum BOJHEM OMYCTITh B
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MOCYIMHY 3 KHCHEM. BiaMmiThTe 3BYK TOpiHHS BOJHIO B KHCHI Ta
IHTEHCUBHICTh MOTO TOPiHHSL.

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HEeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMivHOI peakuii, 1o BindyBaeTbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MNPOBEIEHOr0 J0Cainly i mianmumite Bei
KOMIIOHEHTH eKCIePHUMEHTY.

Mau.
1-
2.
3-

7. HasBa HaBYajgbHOIO ekcHnepuMeHTY (meMoHcTparis): CyoJaiManis
Hony

OO0sanHanHs i peakTuBH: KOHIYHA Kon6a Ha 400-500 mi abo ctakaH 0e3
HOCHKA, 0JT KpUCTATIYHHM, TAJTbHUK a00 TUTMTKA, BUTIAPIOBAJIbHA Yalllka 3
XOJIOAHOIO BOJIOIO.
TexHika npoBefeHHs] eKCIEPUMEHTY: B KOJOYy IIOMICTITh HEBEIUKY
KUTBKICTh (710 1 1) oxy. Harpiiite konOy Ha miauTii ab0 po3MiCTHBILH i1 HA
a30ecToBIM MIAKIAAII Haa TMOJyMm’siM TanbHUKa. [lomepenHro 3akpwuiite
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MOCYJIMHY, B SKIA Oyaere MpOBOAWTH CyOJIiMaIlifo BUITAPIOBATHHOIO
YalIKoI0 B SIKy HaJMATe XOJoAHOI Bojau. Harpiaiite mnocynuny 3
KpPHUCTaIIYHUM HOJIOM Ta cliocTepiraiite siBuIle, sike CyIpOBOKYE MPOLEC
HarpiBaHHa. Uepe3 NesKUil Yac MPUIMHITH HArpiBaHHA, JaiTe MOCYAMHI
OXOJIOHYTH, TPOXH 3T0JIOM 3BEpHITh yBary Ha JHO BHUIIAPIOBAIBHOI YallIKU
Ta Ha YyTBOPEHI TOCTPi KPUCTATTUKHU HOMY.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiANuUmiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

8. Ha3Ba HaBUanbHOTO eKCHEPUMEHTY (JeMoHcTpaiis): BurticHeHHs
raJI0reHiB i3 PO3YMHIB BUINOBI/IHUX raJIOTeHIIB

O0siaHaHHA | peakTUBHU: PO3UMH Kajill oauay, po3uuH HaTpiil Opominy,
XJIOpHa BOJa, OpOMHa BOJia, AEMOHCTpaLiiHI TPOOIpKH.
TexHika npoBeeHHsI eKCIIEPUMEHTY
Cnoci6 I: B nepmy npo0ipky Hanmuiite 4-5 M po3uuHy Kajdiil Hoauny, B
Ipyry 4-5 MJ1 po34nHy HaTpid Opomiay, 70 BMICTy 000X TpoOipoK JomanTe
no 2-3 mi xyiopHoi Bojau. CriocTepiraiiTe 03HaKu MPOXOKEHHS peakiliii B
000X mpobipkax.
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Cruoci6 II: B 1Bi npoO6ipku HamuiiTe 1Mo 4-5 MJI pO3UMHY Kawmii Homumy, B
nepury npo6ipky nonaiire 2-3 mMi1 XJIOpPHOI BOJH, B IpyTy — 2-3 M1 6poMHOT
Boau. CriocTepiraiiTe 03HaKW MPOXOKEHHSI peakiiiii B 000X mpooipkax.
OnuuriTe B poO0YOMY 30IINTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuia TexHikum Oe3leKH, SIKMX HeOOXiIHO JAOTPUMYBATHUCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakiii, 110 Bin0yBa€eThCs:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

9. Ha3Ba HaBYaILHOTO EKCIEPUMEHTY (JIEMOHCTpaIlis): Aacopouis
AKTHMBOBAHMM BYTiNJISM PO3YHHEHUX V BO/i 0apBHUKIB

OOsanHaHHs | peakTHMBH: aKTUBOBaHE BYruUIs (kapOoJieH), pPO3YMH
¢ykcuHy (po3uMH cinabko 3abapBieHUi), pO3UMH JAaKMYyCy, JiiKH, BaTta,
KOHI4YH1 K0J101 Ha 250 miL.
Texnika npoBedeHHs eKCINEPUMEHTY: BI3bMITh JBI KOHIYHI KOJIOU
Mo/PiOHITH 5-6 Ta0NIETOK aKTUBOBAHOI'O BYT'ULJIS, pO3JUTITh HA JIB1 YACTUHHU
Ta HacCUNTE MPUOIU3HO OJHAKOBY KUIBKICTh B KOXKHY KoinOy. B mepury
kosOy Hammiite 10-15 M cmabkoro pozunHy (ykcuHy, B Apyry — 10-15 M
JaKMycy. 3aKkpuiiTe KoJa0u KopkaMu Ta 100pe MOCTpyuyinTe nmpotsarom 1-2
xBuwIMH. [laifte Tpoxu BijncTosTuch. [loKIaaiTh Mo ®KMyTy BaTH B JBI JIHKH
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Ta MPOMYCTITh Kpi3b HHUX OJEpKaHi CyMmimn. 3BEpHITh yBary Ha KOJIp
piouH.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Maua.
1-
2-
3-

10. HazBa HaBYanpHOTO €KCIIEpUMEHTY (JieMoHcTpailtis): JloGyBaHHsA
aMOHiaKy

Oobnagnanus i peakTUBH: 1a00OpPaTOPHUN IITATUB 3 JIAMKOIO Ta KIJIBIEM,
IITaTHB 3 IPOOiIpKaMH, LINAaTeNb, CTYIKa 3 TOBKAUUKOM, MalIbHUK, CIPHUKH,
aMOHIM  XJIOpUJ KPUCTAJIYHUM, KaJbIiil TIAPOKCUJA KPUCTAIIYHUM,
yHIBepCcaJIbHUI 1HIUKATOPHUHN MaIlip.
Texnika npoBe1eHHSI eKCIIEPUMEHTY.
Cnocid I: a1 onepkaHHsS HEBEIMKUX KUIBKOCTEH aMOHIaKy Mija dYac
7a00paTOPHUX JIOCHIAIB PETETbHO TMepeMilialiTe BUXITHI PEUYOBUHU
(mpuOAM3HO PIBHI YAaCTMHM pO3TEPTHX AaMOHINH XJopuay 1 KaibLii
TIAPOKCUAY, CyMill MOBMHHAa OyTH Tpoxu Bojora). Hacunre cymim y
npobipky HaYs i 00’eMy, 3akpuiiTe mpoOipKy ra3oBi/IBITHOIO TPYOKOIO 1
3aKpimiTh MPOOIPKY B JAMIl MITATUBY TOPU3OHTAIBHO (ropsio Mae OyTH
TPOXHU BHILE 32 THO, 100 BOJA, KA BUIUIITUMETHCS HE CTiKaja Ha Harpiri
JacTHHU mpoOipku). HarpiBaiite cymim i 30upaiiTe aMOHiak B iHIIY
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poOipKy, Ky MOMEPETHBO 3aKPIMiTh BEPTUKAIBHO TOPJIOM JIOHU3Y B JIABIT
iHIIoro mratuBy. Yepes AedKHi Yac BI3bMITh CMYXKKY YHIBEpPCaJIbHOTO
1HIUKATOPHOTO MaMipIis, 3MOYiTh 11 BOJOIO Ta IMiTHECITH JI0 TOpJia MPOOipKH
B sKi 30Mpanu amiak. AMiak MOXXHAa BHSBHUTH IHIIUM criocobom. s
IbOT'O MPOOIPKY, B Ky 30Mpaay amiak IMIBUAKO MEPEBEPHITH THOM JIOHHU3Y,
BIUTE B Hel 2-3 MII QUCTHILOBAHOI BOIH, 10Ope CTpyciTh Ta gonmaite 2-3
KpariHu heHoadTaieiny.

Cnocio II: II{o6 oTpumMaTH BeNMKY KUIBKICTh aMOHIaKy, CKOPHUCTAHTEChH
crnocoboM A00yBaHHS MOro MHUIIXOM HarpiBaHHSM KOHIEHTPOBAHOTO
po3uuny (25%-nHoro) amoHiii Trimpokcuay. B HeBenmky konly Bropua
HajuiTe 10-15 M po3yrHy aMOHI# TIAPOKCHITY, 00EPEKHO MPOTPIATE BCIO
K00y Ta MPOMOBXKYWTE HAarpiBaHHS Ha cilabkomy momyMm’i. ['a3, skwii
BUJUIETbCS 3 BiApocTka Koiabu Bropua mnepeBipre yHiBepcalbHUM
THAMKATOPHUM IAITiPIEM.

Onuite B poO0OYOMY 30IIMTI €KCTIEPUMEHT 3a IIIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiZHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BindyBaerbes:

O3HaKH NIPOXOMKEHHS PeaKIii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCjainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-
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11. Ha3Ba HaBYAIILHOTO EKCIEPUMEHTY (JieMoHcTpailisi): Po3unHeHHs
aMoOHiaky v Boai («¢oHTaH»), BHIPOOYBAHHS _PO3YHHY
denoadrasneinom

OobnagHaHHs i peakTHBH: 1a00OPaTOPHUIN IITATUB 3 JIANIKOIO Ta KiJIBIEM,
MITaTUB 3 TPOOipKamH, MalTbHUK, KOHIECHTPOBAHWN PO3UYMH aMOHiaKy,
KoJ0a Bropiia 3 ra3oBiiBiIHOO TpyOKOIO, KPyTiogoHHA Koji6a Ha 500 mut,
KOPOK 13 CKIISTHOIO TpYyOKOr0, (eHOoN(TaNeiH, KpUCTAII3ATOP 3alOBHEHHIA
BOJIOIO.

Texunika npoBenenHsi ekcnepumenty: KonbOy Bropma 3akpimite y mamimi
HITaTUBY, HaIUTH B Hei 1/5 00’e€My KOHIIEHTPOBAHOI'O PO3YHMHY aMOHIi
TiIpOKCUIy, 3aKpHiiTe KO0y KopkoM. KpyrimonoHHy konOy nepeBepHiTh
JTHOM JIOTOpU Ta BHECITh B Hei ra3oBiBIAHY TpyOKy Bin konbu Bropia,
3aKpUBIIA OTBIp KOJOM JTOJIOHEI0, MI00 YHEMOMIJIMBUTH BUTIK aMOHIaKy 3
koOu. OOepexHO HarpiBaiiTe Konl0y 3 pO3YMHOM aMOHIN TIAPOKCHAY B
noiayM’1 naneHuKa. [IponoBxyiiTe 30upaTn aMOHIaK B KPYTJIOJAOHHY KOJIOY
0 TOTO 4Yacy IMOKHM BiH HE IOYHE «KycaTu» 3a AojoHro. Ilicias mporo
(0OepexHO, HE MeperopTaryu Kojaoy) AyXke MIUTbHO 3aKPUUTE OTBIp KOJIOH
KOPKOM 13 CKISIHOIO TpyOkor. OTBIp CKISAHOI TpyOKM KOpKa 3aKpuiTe
BKa3iBHUM TanbiieM. [lonepeaapo HaOepiTh y BETUKUN KPUCTAII3ATOP BOAH
Ha ¥ Ta nopaiire 10-20 xpamnuH ¢eHonadTaneiny. 3aHypTe pyKy 3 KiHIEM
CKJIsIHOT TpyOKM (sIKa 3aKpUTa MalblieM) Y KpHcTaiizaTop 3 Bojoro. Ilix
BOJIOI0 O0EpEeKHO BIJKPHUITE OTBIp CKIAHOI TPYOKHM Tak, 100 TyIu
MoTpanuiia KpariiHKa BOAM M onpa3y 3akpuiite Horo maibieM. [licms
I[bOTO, HE BIJPHBAIOYM TNajelb BiJ OTBOPY, IEpPEBEpHITH KOJOYy Ta,
TpUMaro4M ii JHOM JOHHU3Yy, CTPYCiThb KpPAIJIMHKY BOJAM Ha JHO. 3HOBY
NEPEeBEPHITh KOJOY JOropH AHOM Ta OMYCTITh PYKy, TPUMAarouu KiHelb
CKJIIHOI TPYOKH TaiblleM, Yy KpHCTaI3aTop 3 BOAOK. Y BOJI 3a0epiTh
nanens Bix orBopy. Crocrepiraiite epext nocniay. [ToscHiTh 1e sBuIe.
Onuniite B poO0YOMY 30IIMTI €KCIIEPUMEHT 3a IJIAHOM:

IIpaBuia TexHiku Oe3neKkH, SIKUX HEOOXIZHO JAOTPHUMYBATHCHh IIPH
BHKOHAHHI €eKCIIEPUMEHTY:

PiBHsinHs XiMiuHOI peakitii, o Big0yBa€eThcs:
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O3HaKu MPOXO/:KEHHS PeaKIlii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy i mianumiTh BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

12. Ha3Ba HaBYaJbHOrO EKCIIEPUMEHTY (JeMoHcTpalis): B3aemonis
jagiza 3 kyopym(Il) cyandarom i amioMmiHii cyiabdaTomM y
BOJIHHUX PO3YHHAX

OO0saHaHHA | peakTHUBHU: J[Ba BENMKI 3aJ13H1 UBSIXHU, po3uuH Kynpym(Il)
cynbdary, po3uuH alOMiHIH Cyibdary, IeMOHCTpaliiiHi npolipku abo
yamku [lerpi, HaxxaauHUMN Damip.

TexHika nmpoBefeHHsI eKCHEePUMEHTY: J00pe 3auuCTiTh 3alli3HI LBAXU
HaXXJTa4HUM TnanepoM. B gemoncTpariitdi mpoOipku HamuiTe 1o 7-9 mi y
nepury — po3uuH KynpyM(Il) cynedaty, B apyry — amoMiHiil cyibdary.
OOepexHO 3aHYpTE B PO3YMHHU [0 3aTi3HOMY IBSIXy. 3adekaite 2-3
XBHJIMHH, criocTepiraiite 3minu. Yu B 000x mpoOipkax BifOyiach XiMiuyHa
peaxkiis. [TosicHITS moOaueHe.

OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:

IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

13. HazBa HaBYaJIbHOTO EKCIIEPUMEHTY (AeMoHcTpamis): B3aemonis
MeTaJiB 3 HeMeTanamu. B3aemonis nuHKYy (3a1i3a) 3 CipKoIo

OO0sianHaHHs | peakTHBM: TIOPOIIOK LMHKY (abo 3ami30), cipka
KpHUCTaliuyHa, PO3YMH XJIOPHUIHOI KUCIOTH, CTyIKa 3 TOBKAUUKOM, ILTaTHUB,
€MHICTb 3 IMICKOM, IMAJIbHUK.
TexHika mnpoBeleHHS eKCHEePUMEHTY: eKCIepHUMEHT MNpoBOAbTE Y
BUTSIKHIN magi! miaroryiite cymim MUHKY Ta CIPKU JUIsl €KCIEPUMEHTY.
Jlobpe moapiOHITH CipKy B CTynui Ta Jojaite IMHK (y MAacoBUX
cniBBinHomEeHH 1:2). Cymim nepecunte B npoOipky. [IpoGipky 3akpimiTh
y Jamnui mratuBy mig kytoM 45°. TloctaBTe €MHICTB 13 MICKOM i1 IPOOIpKy
(s1x 3axuCT, AKIIO MPobipka TpicHe). OOEPEKHO MPOTrpiiTe BCIO MPOOIPKY, a
NOTIM HarpiBaiiTe B MiCIll 3HAaXO/DKEHHS CyMilll 10 TOYaTKy mepediry
peakmii. YBara! Ilpomec B3aemomii Cipky 13 ITMHKOM € €K30TEPMIUYHHM,
TOMY, SIK TUIBKM TIOYHEThCS peakllis B3aEMOJIl, BiApa3zy MPUIIUHITH
HarpiBanHs. CrioctepiraiiTe 3a peakiicro croaydeHss. [licas oxomnomkeHHs
npoOipku 110 ii BMICTY J0/aiiTe PO3UUHY XJIOPUIHOI KUCIOTH. 3a 3alIaxoM
BCTaHOBITh MPOIYKT PEaKIIii.
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OnuriTe B poO0YOMY 30IIUTI €KCIIEPUMEHT 3a IIAHOM:
IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbes:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0Caily i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

14. Ha3Ba HaBYaJlbHOTO €KCIEPUMEHTY (jieMoHcTpalis): SkicHa
peakilisg Ha XJIOPUA-iOH

OO0nagHaHHS | peakTHBHU: PO3YMH apIeHTYM HITpaTy, pO34MH XJIOPHJIHOI
KHMCIIOTH, PO3YUH HATPii XJIOPUAY, AEMOHCTpaLIiHI TPOOIpKH.
TexHika npoBegeHHs] eKcnepuMeHTY: Bi3bMiTh 1B MpoOipKH, B MepIIy
HaJMATEe 5-6 MJT pO3YMHY XJIOPUIHOI KHCIOTH, B APYTY — 5-6 MII po3unHy
HaTpiit xyopuay. Jlo BMICTY KOXHOI HpoOIpKM JojaiiTe KparulmHamH
(mpubnuzHo no 0,5 mi) po3dnHy apreHTyM HiTpary. BiamiThTe 03HaKu
MIPOXO/KEHHs peakliii B 000X mpoOipkax. 3BepHITH yBary Ha KOJip Ta
30BHINIHIN BUTJISIT yTBOPEHOTO B 000X MPOOIpKax ocauy.
OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:
IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:
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PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEJEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTHU eKCIIePUMEHTY.

Maua.
1-
2-
3-

15. Ha3Ba HaBUaJIbHOTO €KCHEPUMEHTY (AeMOHCTpanis): 3adapBJieHHS
noaym’s coasimu Jlitiro, Hatpir, Kanir, Kanbuiro, Marsiro

OO0sanHaHHs i peakTHMBHM: HacudeHi po3uuHu cojeil Jlitiro, Harpito,
Kamiro, Kanpuito, Marnito (BUKOpUCTaiiTeé pO3YMHHI Yy BOAlI coui
3a3HAYEHHUX METaJliB, Kpalle HITpaTH), PO3YUH XJIOPUJIHOI KHCJIOTH,
HEBEJIMKI XIMIYHI CTakaHH, TpadiToBuil cTepkeHbp abo MeTaneBa MeETJis,
NaJbHUK.
TexHika npoBeJeHHs1 eKCIIEPUMEHTY: IpOXKapTe B MOJyM’i rpadiToBHii
CTepKEHb Ta MEPEKOHANWTECH 1110 BiH HE Ja€ 3a0apBIEHHS MOIyM s (1epen
BUKOPUCTAHHSAM Ipa(iTOBOro CTEPKHA MOKHA 3aHYPUTH HOro JIeKiJIbKa pa3
y PO3YMH XJIOPHIHOI KUCIOTH Ta TPOKApUTH Ha moilym’i). B okpemi
CTaKaHYMKM HAJIMHATE HACHYEHI PpO3YMHU Ccojei. 3aHypre KiHelb
rpadiToBOrO CTEp’KHS B HACHYEHHM PO3UMH coui JjiTito (abo 3aHypTre B
KpUcTamiuHy cigb JIiTito), BHeCiTh TpadiTOBHI CTEpKEHb Y BEPXHIO
YacTHHY IIOJIyM’sl, criocTepiraiite 3abapBieHHs. 3a0epiTh TpadiTOBHIA
CTep>KEeHb 13 MOJYM’sl Ta 3aHypTe WOTr0 B PO3UMH XJOPHUIHOI KHUCIIOTH,
3HOBY BHECITb B IOJyM’s, 3a MOTpeOM MpopodiTh Tak KUIbKa pa3 [0
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3HUKHEHHsI 3a0apBlIeHHs. AHAJIOTIUHI Jii TPOpOoOITh 13 pO3UYNHAMHU KOXKHOT
13 coJieil. 3aOBHITH TAOJIHIIIO

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HEeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

KarioH coJi JIiTii Hatpiii Kauniii Kaaenin | Marmiii

3a0apBieHHsA
moJIym’si

3amaisoiiTe pe3yabTaT MPOBEJEHOr0 [J0CIHIAYy i mianmuumire Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

16. Ha3Ba HaBualbHOTO EKCHEPUMEHTY (JIeMOHCTpaillisi): XapakTepHi
peakuii Ha oy Pepymy(Il) i (I11)
O0nagnanns i peaktuBu: po3uuH ¢epym(Ill) cynbdary, po3unH kamii
rekcarianinodepary(ll), ceixourorosnenuit pozuun pepym(ll) cynbdary,
po3uuH Kanii rexcariadigodepary(Ill), nemoncTpariitti npooipkH.
TexHika npoBeleHHsl eKCIEPUMEHTY: BI3bMITh JBI JEMOHCTpalliiiHi
npobipku, B mepury Hanuite 5-6 mu pozunny ¢epym(Ill) cynwdary, B
npyry — cBixoBuroroieHuil pozuun ¢pepym(ll) cynedary. Jlonasaiite no
BMICTY HOpoOIpOK  KpalulMHAMH: B Tepuly — PpO3YMH  Kaiii
rekcamianigodepary(Il), B apyry — po3uun kamniii rekcarianimodepaty(IIl).
Cnocrepiraiite 3a 3MiHaMH B MpoOipkax, IOpIBHAETE 3a0apBICHHS
MPOJIYKTIB PEaKITii.
OnuuriTe B po60YOMY 30IIUTI €KCIIEPUMEHT 32 IJIAHOM:
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IIpaBuia TexHiku Oe3neKkH, SAIKUX HEOOXiAHO JOTPUMYBATHCHh NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeThCs:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

17. HazBa HaBYalbHOTO EKCHEPUMEHTY (JIeMOHCTpallis): OKHCHEeHHS
depym(D rinpoxcuay no pepym(Ill) rinpoxcuay

OO0nagHaHHsl | peakTHBHU: CBDKOBUTOTOBICHMH po3uuH depym(Il)
cynbdary, po3uMH HaTpii riapokcuay, 3% po34yMH TiAPOTeH NMEPOKCUIY,
JIeMOHCTpalliifHi TPOOipKH.
Texnika nmpoBeleHHsI eKCIIEPUMEHTY: B JIBl MPOOIpKU HANUITE MO 3 M
pozuuny ¢epym(Il) cynabdary, m0 KoxkHOI NpoOIpKH JoJaiiTe pO3UHHY
HaTpii rigpokcuay (1-2 mu), cnocrepiraiiTe YTBOPEHHS CIpO-3€JI€HOTO
nparauctoro ocany. Ilepury mpo6ipky 3aiuiuTe i MOpiBHAHHSA. Bi3bMiTh
Ipyry mpobipky Ta aobpe crpyuryiite 1-2 xBuiauHM. 3BEpHITH yBary, IO
cipo-3eeHMi o0caJ Ha CTIHKax MpoOIpKM TOYHMHAE 3MIHIOBATH CBOE
3a0apBiIeHHs, A NPUCKOPEHHS pEeakIii 10 BMICTYy Jpyroi mHpoOipku
nonaiire 0,5-1 mi po3umHy rigporeH nepokcuay. [losicHITH 3MiHH, IO
BiJI0YBalOTHCS.
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OnuriTe B poO0YOMY 30ITUTI €KCIIEPUMEHT 3a IUIAHOM:
IIpaBniaa TexHiku Oe3nekH, SIKHX HEOOXiZHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbes:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yiabTaT MPOBEIEHOr0 J0Caily i mianmumite Bci
KOMIIOHEHTH eKCIePUMEHTY.

Mau.
1-
2.
3-

18. Ha3Ba HaBYaibHOTO eKCIIEpUMEHTY (AeMoHcTpaiis): Jlo0yBaHHs
KOMILJICKCHUX CIIOJIYK

OO0sanHaHHA | peaKTMBHM: PO3YMH coJl KOOanbTy (XJopuz abo HITpar),
KpUCTaNiyHUN HaTpidi eraHoaT (abo #Oro HacHMYEHUH PO3UHUH),
KpUCTaIIYHUN  HaTpid  HITpUT (a0 HMoro HacMYEHUH  PO3UMUH),
KOHIIEHTPOBAaHUM PO3YMH XJIOPUAHOT KMCIOTH, KPUCTAIIYHUNA KaJliii 1iaHaT
(abo #oro HacMUYEHUN PO3YNH), JEMOHCTpPALIHI TPOOIPKH.
TexHika mnpoBeleHHs eKCIEPUMEHTY: B YOTHPH MpOOIpKH HaimuiiTe
OJIHaKOBUH 00’eM po3uMHy coil koOanbTy. Jlo BMICTY mepmioi nmpoOipku
JofaiiTe JeKiIbka KpUCTaliB HaTpii eraHoaty (abo 2-3 M ioro
HACHYEHOr0 PO3YMHY), 0 JPYroi — JeKiibKa KPHUCTATIB HATPid HITPHUTY
(abo 2-3 Mu HOro HaCHYEHOTO PO3YMHY), B TPETIO — KOHIIEHTPOBAHHIA
po3unH (200 po34MH KHUCIOTH 1:1) XJIOpUAHOI KHCIOTH, IO YETBEPTOi —
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JCKiIbKa KpUCTAIIB Kallii 1ianaty (abo 2-3 Mi1 10ro HaCHYEeHOTO PO3UHHY).
3a moTpebu BMICT MpOOIpOK MHepeMilllaiiTe CKISHOK Malu4yKo. 3BEPHITh
yBary Ha 3a0apBJIeHHs] YyTBOPEHUX PO3UYHHIB.

OnumriTe B poO0YOMY 30IINUTI €KCIIEPUMEHT 32 IIAHOM:

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH NPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiuHOI peakuii, 10 Bia0yBaeTbCs:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiANuUmiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

Inoueioyanvne 3ae0anns.

1. Hpoananizyitme oitouy Haguanvuy npozpamy 3 ximii ona 11 knacy
npoghinonozo piens. Qodepimv 00unH 0emMOHCMPAYIHUIL eKChepUMeHmu,
AKUWIL  3ANPONOHOBAHO O OeMOHCHMpPAUiu  GipmyanvHo. 3A6YACHO
niovepimo 6 Mmepexci inmepHemy Haukpawie (Ha eauty OYMKY) U020
GUKOHAHHA. 3anomyiime 6 poOouomMy 30uiumi HeoOXiOHuil o0na uiei
oemoncmpayii nocyo, 00J1a0HAHHA MA PeaKmueu, ONUImMmb MexXHIKy
11020 euxonanna. Ha nabopamopuomy 3anammi npodemoncmpyiime
(sipmyanvno) ma camocmiiino npoxomenmyiime (03eyume) oOpanuii
eKxcnepumenm.

Onuniite B poO0YOMY 30IIMTI 0OpaHUI €KCIIEPUMEHT 32 TIaHOM:
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Ha3zBa 1eMOHCTpaUiiiHOI0 eKCIIePUMEHTY:

Ob6n1aiHaHHA | peaKTUBH:

TexHika npoBeeHHsI eKCTIEPUMEHTY:

IIpaBuia TexHikum Oe3neKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMiuHOI peakuii, mo BindyBaerbes:

O3HaKu NPOXOMKEHHS peaKuii:

3amanmoiiTte pe3yJbTaT MNPOBEJEHOI0 JOCTiAYy 1 mianumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-

L1UJ



2. Ilpoananizyiime oitouy Hasuanvny npozpamy 3 ximii onsa 11 knacy
npoghinvrozo piensa. Qbdepimo 00UH 0eMOHCMPAYIIHUL eKCnEPUMEeHmu,
AKUN nepeoodavyeHo 011 O0eMOHCMPYBAHHA MA MEXHIKY 6UKOHAHHA
AKO20 He 0yno onucano. 3anomyime 6 pooo4omy 30uiumi HeoOXiOHuil
ona yiei demoncmpauii nocyo, 0O1A0HAHHA MA PeaKmueu, OnUUIimy
mexniky  uwo2o  euxkonannusa. Ha  nabopamopnomy  3anammi
npooemoncmpyiime oOpaHull eKcnepumenn.

Onuirite B po604OMy 301TUTI 0OpaHW EKCTIEPUMEHT 3a IIJIaHOM:
Ha3Ba 1eMoHcTpaniiiHOro eKCnepuMeHTy:

O0siaHaHHA | peakTHBU:

Texnika NMPOBECACHHA €EKCIIEPUMEHTY .

IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiAHO AOTPMMYBATHCh INpPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHA XiMIYHOI peakilii, 10 BiZ0yBa€eTbCs:

O3HaKH NPOXOKEHHS peaKIii:
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3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

(O00B’s13k0BO MOBiTOMTE Ja0opaHTa, He Mi3Hime sAK 3a 3 OHI 40
JadopaTopHoi pod0TH, NP0 TMepedik HeoOXiTHMX PpeakTHBiB i
00J1aJHAHHS /1JI51 POBeIEHHS 00PAHOr0 eKCIIEPUMEHTY.)

PexomennoBana jiteparypa (0a3oBa Ta 10Nn0MixkHa):

1. Aniukina O., ABgeeBa O., €Bmouenko O., Kamincekuii O.,
[Mucapenko C., Uymak B. XiMiyHHMI e€KCIIEpUMEHT Yy IIKOJI Ta BAOMA:
HaBuajabHUU mociOHuK. XKutomup: Bumg-Bo XKV iM. 1. @panka, 2024, —
386 c. :im.

2. I'paboBuit A.K. JlemoHcTpamiiiHuii XiMi4YHUH ekcrepuMeHT y 12-
pIYHIM IIKOJI : HAYKOBO-METOJUYHHUNA TMOCIOHMK ISl CTYJIEHTIB Ta
BunTeniB  ximii. UYepkacu : Bua. Bim. UYHY imeni bormana
XwMmenpHHUILBEKOrO0, 2009. 228 C.

3. I'paboBuit A.K. JlemoHcTpamiiinuii XiMiYHUH ekcrepuMeHT y 12-
pIYHIM IIKOJI : HAYKOBO-METOJUYHHUHM TOCIOHMK ISl CTYJIEHTIB Ta
BunTeniB  ximii. UYepkacu : Bua. Bim. UYHY imeni bormana
XwMmenpHHUILBEKOrO0, 2009. 228 C.

4. T'puropoBuu O.B. Ximiunuit ekcriepuMeHT y mkom. 7-11 kmacu /
ynopsa.: O.B. I'puroposuy, O.B. HeBcbkuii. Xapkis : Panok, 2008. 192 c.

5. I'puroposuu O.B. Ximiunuil ekcriepument y mkom. 7-11 kmacu /
ynopsa.: O.B. I'puroposuy, O.B. HeBcbkuii. Xapkis : Panok, 2008. 192 c.

6. HaBuanpHa mporpama JJisi 3aKJIajiB 3arajibHOi CepelHbOI OCBITH.
[TpodinpHuit piBEHb [Enextponnmii pecypc]. URL:
https://mon.gov.ua/storage/app/media/zagalna%?20seredny  a/programy-
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10-11-klas/2018-2019/ximiya-10-11-profilnijriven.docx (maTa 3BepHEHHS
06.05.2024).

Jlara: Omninka: IMignuc BUKJIaga4a:

JlaGopaTopHa podota 17

Tema: JIOMAILIHIN HABYAJILHUI XIMIYHUH
EKCIIEPUMEHT

Mera: o3HailoMuTHCh 13 cHenu(}iKo BUKOHAHHS JIOMAIIHHOTO
XIMIYHOTO €KCIIEPUMEHTY Ta TEXHIKaMH HOTO MPOBEICHHS K OJHOTO
3 BUJAY HaBYAJIbHHUX XIMIYHMX EKCIIEPUMEHTIB; O3HAHOMHUTHCH i3
MEepPEeTiKOM JIOMAIIHIX XIMIYHHUX EKCIICPUMEHTIB IepeadauyeHux
nirounMu HaByanmpHUMH TporpaMamM# 3 XiMii; pO3BUHYTH HaBUYKH
CaMOCTIHHOTO BiI00OpY Ta HANMCAHHS TEXHIK BUKOHAHHS JOMAaIIHHOTO
XIMIYHOTO €KCIIEPUMEHTY.

IL1an:

1. TecToBuif KOHTPOJIb 3HAHb 13 TEMH, SIKA BUBYAETHCS (1HIUBITyallbHE
TECTYBaHHS).

2. CmiBOecima 3a 3ampoNOHOBAHMMHU TOTOYHHUMH KOHTPOJIBLHUMU
3aIUTaHHSIMH/ 3aBIaHHSIMH.

3. IlepeBipka MmiATOTOBKM JIO TIPOBEAEHHS HAaBYAIBHHUX XIMIYHHX
eKCIIEPUMEHTIB 3a 3alpolOHOBAaHMUMH TEXHIKAMU Ta CaMOCTIIHO
igiOpaHuMHu.

4. BukoHaHHS HaBYAJIbHUX XIMIYHHUX €KCIEPUMEHTIB.

IHcTpyKIist 10 BUKOHAHHS:
3aeoanna Nel. Tecmoeuii KOHmMpOIbL 3HAHbL I3 mMeMu, AKA
eusuacmuca (iHOUGiOyaibHe mecnmyeanns).

Buxonaiite xopotkotpuBany (10 10 XBHIMH) CaMOCTiiiHY TECTOBY
po0oTy 3a iHIMBIIyaJlbHUM BapiaHToM (ApykoBaHi Tectu, Googl-popma
TOIIO).

3aeoanna No2. Cniebecioa 3a 3anponoHOBAHUMU NOMOYHUMU
KOHMPObHUMU 3aNUMAHHAMU/ 3060AHHAMU.
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[TigroryiiTe KOpOTKI BIAMOBiAI Ha 3alpPOMOHOBaHI MOTOYHI KOHTPOJBHI

3anuTaHHg/ 3aBJaHHA. BiAnmoBigi MokKHa NPEACTaBUTH 3 JIOMOMOTOIO

LTIOCTpATUBHUX MarepiaiiB TaOiuip, cxeM, mind-maps, MaJIrOHKIB TOIIO

a00 BUCIIOBUTH YCHO.
KoHTpo/ibHi nuTaHHS/ 3aBaHHS:

1. JomamHili XiMIYHHI EKCIIEPUMEHT, HOro TOJIOBHA METa, 3aBIaHHSI,
crieniiika BUKOHAHHSI.

2. Haenmite mnpukiIagy TepeBard Ta  HEIOJNIKIB  BUKOPUCTAHHS
JIOMAIIHBOTO XIMIYHOTO EKCIIEPUMEHTY .

3. Ilpoanamizyiite nmitowi HaBwanpHi mporpamu 3 Ximii  aus
3araJbHOOCBITHIX HaBYAJbHUX 3aknaniB 7-9 ta 10-11 kiac, HaBemOiTh
MOBHHUH TIEpeITiK JOMAIIHIX XIMIYHUX €KCIIEPUMEHTIB:

3aeoanna Ne3. Ilepesipka niozomoeku 00 npoeeodeHHA
HABYANbHUX XIMIUHUX €KCNEPUMEHINIE 3aNPONOHOBAHUX 00 6UKOHAHHA.

3aBYacHO O3HAHOMTECH 13 TEXHIKaMU BUKOHAHHS 3alIPOIIOHOBAHUX
HaBYAJIbHUX XIMIYHHX €KCIIEPUMEHTIB, HEOOXiTHUMHM pPEaKTHBaMHU Ta
oOaiHaHHAM, MIATOTYHWTECHh A0 1X BUKOHAHHS, HAIIUINITH NpaBUja TEXHIKU
0e3neku, SKUX CIiJ JOTPUMYBAaTHCh NPH BUKOHAHHS EKCIIEPUMEHTY Ta
PIBHSHHS IPOXO/KEHHSI XIMIYHOI peaKiiii.

3aeé0anna Ne4. Ha 3aHATTI BUKOHaWTe 3alpoONOHOBAHUM
BUKJIAIa4eM EKCIIEPHUMEHT, 3a3Ha4yTe O3HAaKH TPOXO/DKEHHS peakiliii Ta
3aMallolTe pe3ysibTaT MPOBEACHOTO JOCITINY.

1. Hazga JoMamHBOro XIMIYHOTO eKcriepuMeHTy: BoJiomikosi

KBIiTH

OO0aanHaHHA i peakTHMBM: MIJHMHM KyHopoc, anTeYHU HalIaTUPHUMA
cnupT, 6aHka emHicTio 500 MJ, KpHILIKa, TOHKHH MeTaJeBHi ApIT, marmip
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JUIT TPUTOTYBaHHS KBITIB (MOXHa BHUKOPHCTATH IIUJIbHI IarepoBi
PYLIHHUKH ), HOXKHIII, TIACTEIIH.

Texnika mnpoBeIeHHs] eKCINEPUMEHTY: 3po0iTh JEKUIbKa HEBEIUKHUX
KBITOUOK 13 Mamepy, MPHUKPIMITh iX 0 APOTY, 3aKPiMiTh IPIT HA KPHIIIL.
JloBxkrHa IpoTy Mae OyTH TaKol, 1100 OMYCKalo4Yd KPUIIKY 3 JAPOTOM 13
KBITaMH OCTaHHI HE TOpKanuch AHA. [lpuroryiite HAacCHYEHUH PO3UUH
KynpyMm cynbdaTry i3 MIJTHOTO KyHOpOCy, HPOCOYiTh HHUM KBITH (KBITH
MOXKHa BUCYIIUTH). [lepen mpoBeneHHSIM EKCIIEPUMEHTY HaJIHiTe B OaHKY
HEBEJMKUI 00’€M HAIATUPHOTO CHUPTY, OOEpPE)HO OOIOJIOCHITH HHUM
0aHKy Ta 3aKpUHTE 11 KPUIITKOIO 3 KBITAMH.

IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH IMPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOT0 AOCTHiAy i mnignmumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Maur.
1-
2.
3-

2. Ha3Ba JIoOMaltHbOro XiMIiYHOTO €KCIIEPUMEHTY: 3Mii 3 TadJIeToK
Ob6nagHaHHa i peakTHBHM: TaOJCTKHM — 3 TJIIOKOHAT KaJbIlif0, OiCENTO,
CTPENTOIH/I, CyXe MallbHe, CIPHUKH, METalleBa KPHUIIIKA.

TexHnika nMpoBeleHHNA €KCIEPUMEHTY: JUIsl TPOBEICHHS EKCIIEPUMEHTY
BUKOPHCTaiiTe TaONIEeTKH, AKi 3ampoNMOHOBAaHO B TMepeniky. Posramryiite
CyXe IMajbHe Ha METaJIeBIM KPHIIII JIJIsl 3aKaTKH a00 Ha KepaMIvHIN TTUTIT.
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Ha cyxe manpHe moknanite 2-3 TaOJIETKH OAHOTO BHUIY, MIANANITH CyXe
NaJIbHE Ta CIOCTEpIraiTe 3a MPOXOIKEHHIM PeaKIIii.

IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

3. HasBa pmomamHboro ximiuHoro excrnepuMeHTy: KoJbopoBa
IHHA BeceJKa

OO0saHaHHA | peaKTHBHU: IUIACTUKOBI CTaKaHYMKU (7 WITYK), HACHYEHUH
PO3UYUH JTUMOHHOI KUCJIOTH, TUTHA CO/a, XapyoBl OapBHUKHU.
TexHika npoBefeHHs] eKCIEPUMEHTY: B CIM CTaKaHYUKIB HaJHUiiTe
onHakoBuid 00’em (1/2 abo 1/3) po3umHy IJUMOHHOi KHUCIOTH.
Buxopucraiite 7 BuaiB GapBHHMKa (BIAMOBIIHO /10 KOJbOPIB BECEIKH —
4epBOHUHM, TIOMapaHueBU, IKOBTHM, 3€JIeHWH, ONAaKUTHUH, CHUHIH,
¢bioneroBuil). HeBennky KUIbKICTh KOXKHOTO OApBHUK 3MIIIaiTe 3 YailHOIO
JOXKOI THUTHOI coau. IIIBHAKO BcumaiiTe B CTaKaHYMKU 3a0apBIeHY
OapBHUKaMHM MMUTHY COAY B MOCIIIOBHOCTI KOJILOPIB BECEIKH.
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IIpaBuia TexHiku Oe3neKkH, SIKUX HEOOXIIHO JOTPUMYBATHCH IMPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOIKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

4. Hazpa jomamHboro XiMiuHoro ekcnepumenty: Hecnaaumi
rpouri

OO0sanHaHHA | peakTMBHM: KyXOHHa CUIb (HaTpiil Xjopun), namepoBa
Kymopa, «HoriTok» - 3acib 11 3HATTS J1aKy, CKJIsIHa EMHICTb.
TexHika mnpoBeJleHHS eKCHEPUMEHTY: MPUTOTYHTE AyXe HACHUYCHHH
PO3YMH KYXOHHOI COIi, i 1bOro B OfHiN ckisHIi (200 mu) Boam
pPO34MHITH 2-3 CTOJIOBI JIO)KKM KYXOHHOI coji. B onepikaHoMmy po3umnHi
3MOYITh MAaINepoBy KyMIOpy, JNaiiTe iX BHCOXHYTH Ta M€ pa3 MPOMOYIThH
KYITIOPY B pO34uHi coji (paauMo moBTOpuTH 1ie 3-4 pasu). Komm xymropa
MOBHICTIO BUCOXJIA Bi3bMITh ii MIHIIETOM, BMOUITh B 3aCi0 JJis 3HAHHS JaKy
Ta MANAIITh 3anaibHUYKOI0. Bu Oynere cnoctepiraTi 3aiiMaHHs KyIIOpH,

aJie 3ropaty BoHa He Oyje.
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IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOJKEHHS pPeaKIliii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy i mianumiTh BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2.
3-

5. HaszBa joManiHporo XiMiYHOTO €KCIIEPUMEHTY: TaHOK ¢apd Ha
MOJ101Li

OOsanHanHsa i peakTMBH: MOJIOKO (kupHICTH 3,2% , 3aci0 g MUTTA
Mocyay, Cyxi XapuoBi OapBHUKHM, LIMpOKa IUIACTHKOBA Tapijika, BYIIHI
MATNYKH.
TexHika nmpoBefeHHsI eKCIEPUMEHTY: HaJMiiTe B TapiiKy MOJIOKA, Ha
MOJIOKO MocuNTe OapBHUK. Bi3pMITh BYIIHY NAJIMYKy Ta 3aHypTe ii KiHElb
B 3aci0 U1 MUTTS MOCYAy, a Ternep TOPKHITHCS MaJMYKOIO /10 MOBEPXHI
MOJIOKa Ta MOTpUMalTe NesIKUI yac, crocrepiraiite ik ¢papOu po3xoasThCs
XBHJIbKaMH 110 MOJIOIII.
IIpaBuna TexHiku Oe3neKkH, SIKUX HEOOXIAHO JOTPUMYBATHChH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKu NIPOXOJKEHHS pPeaKIii:
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3amanoiiTe pe3yJabTarT MNPOBEIEHOr0 AOCHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

6. HasBa goMamHporo XiMiyHOro eKCIEpUMEHTY . MiABOIHI caau
Oo6sanHaHHsl i peakTHMBH. pIOKe CKJIO, MIJHHA Kymopoc, 3alli3HHiM
KyIopocC, TUIACTUKOBI CTaKaHW, JICPEB’sTHA MaJlWdKa I TepEeMIlTyBaHHS
KaBH.

Texnika npoBegeHHSI eKCINEPUMEHTY: piAKe CKJIO (HATpi CHITIKaT,
CUWJIIKaTHUM KJel) po3BeniTh y cmiBBiaHomeHHi 1:1. Hanuiite mnoBHwMiA
CTaKaH PO3YMHY PIJIKOTO CKJIa, B MIZIHOMY Ta 3aJli3HOMY KyIopoci BUOepiTh
KPUCTAJIMKH, BKHHBTE iX B cTakaH (i CTIHKY Ta B IIEHTp), CIIoCcTepirainTe
SIK POCTYTB KOJIOiTHI CafH.

IIpaBuna TexHikH O0e3nmeKH, SIKUX HEOOXIAHO JOTPMMYBATHCH IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/I:KEeHHS peaKuiii:

3amaJjoiiTe pe3yabTaT MNPOBEAEHOr0 AOCTaiAy i mnianmumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-
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7. HazBa pgomamnboro ximiuHoro ekcrepumeHnty: HeBuaumi
YOPHMJIA

OobsagHaHHsl i peakTHMBM: CIK JUMOHA, BYIIHA IMaJW4Ka, TUIMTKa abo
CBIYKa, JIMCTOK OLJIOT0 mamnepy.
Texnika npoBeaeHHsI eKCNEPUMEHTY: BMOKHITh HNAJIMYKy B JTUMOHHUI
cik Ta 3po0iTe Haanuc Ha nanepi. [laiiTe manepy BUCOXHYTH, IICIS YOO
HarpiiiTe mnamip Haa TOJyM’siM a00 MPOBEAITh IO JIUCTKY Tapsyoro
npackoro. Haamue wMoxHa 3pOoOMTH PO3YMHOM JUMOHHOI KHCJIOTH,
HaTypaJIbHUM sIOJTy9HHM COKOM, COKOM ITHOYIII.
IIpaBuiaa TtexHiku Oe3nekH, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKku MPOXO/’KEeHHS PeaKIlii:

3amaioiiTe pe3yabTaT MPOBEJEHOr0 JOCHIAY i mianmumiTe Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

8. Hassa JmoMamHporo XiMiYHOTO €KCIEPUMEHTY: YTBOPEHHSH
HEPO3YMHHHUX Y BOJI MNAPOKCHIIB
OO0sanHaHHA | peaKTHUBU: MIJIHUN KYIIOPOC, 3aJi3HUN KYyIOpoc, 3aci0 s
ounteHHs TpyO «KpiT», II1acTUKOBI cTakaHU, JepeB’ siHA aTNUKa.
TexHika mnpoBeleHHs eKCINEPUMEHTY: NPUTOTYHTE PO3UMHU COJIEeH
kynpym(Il) cymnedary ta ¢epym(ll) cynbdary. dns mporo mimHuil Tta
3aJli3HUHA TOPOIIOK PO3YMHITH Y HeBeIukoMy o0’emi Boau. Ilpuroryiite
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pPO3YMH JyTy, IJIs HOTO B IUIACTUKOBOMY CTaKaHI PO3YMHITH HEBEIUKY
KUIBKICTB 3ac00y AJIsl OuMIIeHHs TpyO (KaycTuuHa cona). JJonaiite po3unn
TiApOKCHAy 10 po3uuHiB coyiedd. CriocTepiraiiTe BUITIHHS OCaay B 000X
CTaKaHax.

IIpaBuia TexHiku Oe3NneKH, SAKUX HEOOXiAHO JOTPUMYBATHCH NPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBusinHs XiMiuHOI peakuii, 0 Bin0yBaeTbcs:

O3HaKH NPOXOKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiAnUmWiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-

9. HasBa goMaiiHsoro XiMigHoro exkcruepuMenTty: SIKicHa peaxuis
Ha OLIOK

O0sanHaHHA i peakTHBM: Kypsiuud OUIOK, 3aci0 [Js YMIIEHHS TpPyoO
«Kpit», MiHU# Kynopoc, MIIaCTUKOBI CTaKaHH.
TexHika NpoBeJeHHS EKCHEPUMEHTY: NPUTOTYWTE PO3YMH KypsS4Oro
OUIKy, JUTSl IILOTO BIJAUTITH OLTOK Bif] ’KOBTKA, BI3bMITh MOJOBHUHY OLIKY Ta
PO3YMHITh B CKJISIHIII BOJM, IPOLIAITH OTPUMAHUNA PO3UYMH OUIKY Kpi3b
Mmapiio abo OiHT. Ilpurotyiite po3uumH 3aco0y JUIsl OUYMILNEHHS TpYyO
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(pO3UnHITh HEBENHMKY KUIBKICTh 3aco0y B 10-15 mur Bomm) Ta po3dyuH
KyIpyM cylb(haTy MiIHOTO KyIopocy

IIpaBuia TexHiku Oe3leKH, SIKUX HEOOXIIHO JOTPUMYBATHCH MPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsinHs xiMi4HOI peakuii, mo BindyBaerbcs:

O3HaKu MPOXO/XKEHHS PeaKIlii:

3amaioiiTe pe3yabTarT MPOBEJEHOr0 JOCHiAy i mianmumire Bcei
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

10. Ha3Ba noMamiHpOro XiMi4HOTO EeKCHOEPUMEHTY: HNPHUPOAHIi
KaTalizaTopu

OO0saqHaHHS | peakTHBH: aNTEYHUN MEPEKUC BOJHIO, CyXi APLKIKI, CHUpa
Kypsiua nediHka, OaHaH, cupa KapToIlUis, IJIACTUKOBI CTaKaHHU, JEpeB’sHa
CKIIlKa.
Texnika mnpoBegeHHs ekcnepuMeHTy: B 4 HeBenuki (Ha 50 M)
MJTACTUKOBI CTaKaHW HAIWMUTE JO MOJIOBUHU PO3UMHY AlTEYHOTO TiIpOTeH
nepokcuay. B mepmmit crakaH gojaiTe Ha KiHI YailHOI JIOXKKH CYXHX
JPLKIKIB, B IPYTUi — JIEKiJIbKa MIMATKIB MOAPIOHEHOT Kypsiuoi NeuiHKH, B
TpeTii — moApiOHeHuW: OaHaH, B 4YETBEPTUH — JEKUIbKA IIIMAaTKiB
nonpioHeHoi cupoi kapromt. Crnocrepiraiite 3a 03HaKaMU MPOXOJIKEHHS.
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BusBiTh ras, skuii yTBOPIOETHCS B YCIX MPOOIpKax 3a JOMOMOTOI0 TIiI0U01
CKIIKH.

IIpaBuia TexHiku Oe3neKH, SAKUX HEOOXiAHO JOTPUMYBATHCH TNPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOIKEHHS peaKuiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 AOCTiAy i mnignmumiTe Bci
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

Inoueioyanvne 3ae0anns.

1. Hpoananizyiime oiroui Haguanvni npozpamu 3 ximii. Obepimo
00UH OOMAQUWIHIN XIMIYHUI eKCnepuMeHm, AKUI 3anpOonoHO6AHO 0N
6UKOHAHHA YUHAM (MEXHIKYy AK020 He Oyno onucano). 3anomyiime 6
pooouomy 30mumi HeOOXIOHI 0N UYbO20 eKCnepuMeHmy Hnocyo,
0071a0HAHKA ma peazenmu, ONUWIIMb MEXHIKY U020 eukonanusa. Ha
aAadopamopHomy 3auammi nPpoOeMoHCmpyiime 00PaAHUIlL eKChepuMeHm.

OnuiiTe B poO0YOMY 30IIUTI OOpaHUI €KCIIEPUMEHT 3a IIAHOM:
Ha3Ba noMaliHbOro ekcrepumMeHTy:

Oo0s1agHaHHA | peaKTHBHU:
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TexHika npoBeeHHs] eKCIIEPUMEHTY:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

PiBHsiHHA XiMiYHOI peakuii, 10 Bin0yBa€eTbCH:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amajoiiTe pe3yiabTaT MNPOBEIEHOro J0cCainy i mianmumite Bei
KOMIIOHEHTH €KCIIEPHUMEHTY.

Mau.
1-
2.
3-

2. Kopucmywuuce Hnaguanvno-memoouunor aimepamyporo
00epimp yikaeuil 0OMAWIHIN XIMIYHUI eKChEepUMenm, AKUI HA 6X00UNb
00 nepeniky oirouux Haeuanvni npocpamu 3 ximii. 3anomyiime 6
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pooouomy 30uwumi HeOOXIOHI 014 UYb020 eKCHepUMEHmy nocyo,

001a0HaHNA ma peazeHmu, ONUUIIMb MEXHIKY U020 6UKOHAHHAL.
Bukonaiime excnepumenm e0oma ma 3HIMImMb 6i0€OPOIUK 11020

suxonannua. Ha nabopamopuomy 3anammi eukouaiime o00panuil

excnepumenm aoo npooemoncmpyiime 3HAMUIL 8i10€0POJIUK.

Onumrite B po00YOMY 30IIUTI OOpaHUI €KCIIEPUMEHT 3a IIAHOM:

Ha3zBa ntoMalmHbLoOro CKCIICPUMCEHTY:

O0sianHaHHA | peakTHBH:

TexHika npoBeIeHHSI eKCIIEPUMEHTY:

IIpaBuna TexHiku Oe3nmekH, SIKUX HeOOXiAHO NOTPHUMYBATHCh IIpPH
BHKOHAHHI €KCIIEPUMEHTY:

PiBHsiHHA XiMIYHOI peakilii, 10 BiZ0yBa€eTbCs:

O3HaKM NPOXO/I2KEHHS peaKuiii:

3amasoiiTe pe3yJabTar MNPOBEIEHOr0 AOCHIAYy | mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2-
3-




(O0oB’s13k0B0 TOBiTOMTe JIa0OpaHTa, He Mi3Hime AK 3a 3 aHI 10

JadopaTopHoi po00TH, NpPO mNepedik HeOoOXiTHMX peakTHBiB i

00JIaITHAHHS )1 IPOBeIeHHsI 00PAHOT0 eKCIIEPUMEHTY.)
PexomengoBana Jiiteparypa (60a30Ba Ta 10NOMiKHA):

1. AspeeBa O.1O. IliarotoBka MaiOyTHHOTO BUMTENA XiMii 10
(opMyBaHHS THOCTUYHHMX YMiHb B YYHIB y TIO3aKJIACHIH NiSTIBHOCTI : JIUC.
ToKT. ¢inoc. : 011. XKuromup, 2021. 359 c.

2. Amiukina O., ABgeeBa O., €Bnoucuko O., Kamincekmii O.,
[Tucapenko C., Uymak B. XiMiuHUN €KCIIEPUMEHT y IIKOJI Ta BIOMA:
HaBuanbHUU mociOHMK. XKutomup: Bun-Bo XKAY im. I. ®@panka, 2024. —
386 c. : 1.

3. €scees P.C. VYci nikasi nocmian. Ximig. 10-11 xmacu. Xapkis :
TOPCIHI" [IJTFOC, 2007. 320 c.

4. Cwmanp FOmis. Likasa ximis. XXurrenuc pedoBuH / iUmocTpartis
Annpis ta [lianu HedaeBchkux. JIbBiB : BumaBHunrBo Craporo Jlesa,
2016. 112 c.

5. Tarmina O.B. JIuBoBMXHI MepETBOPEHHS. 3aXOIUTIOI0Y1 JTOCITI N
3 ximii. XapkiB : Panok, 2011. 64 c.

6. UYeboraproB O. M. Paxmumpka O. M., I'yzenxko O.M.,
[IlepbakoBa T. M. Ilo3akmacHa poGota 3 Ximii : MeToi. mociO. s
CTYZAEHTIB (hakynbTeTy XiMii Ta (hapmartii cneniaabHOCcTI «CepeHs ocBiTa
(Ximis)». Oneca : Onec. Hau. yH-T iMeHi 1. [. Meunukona, 2020. 98 c.

7. Sxosimmz JI.O. LlikaBi gocmiau 3 Ximii y mkoxdi ta Baoma. C:
bionekc, 2006. 175 c.

Jlara: Omninka: Ilignmc BukIamaya:

JlabopaTopna po6ora 18
Tema: TEXHIKA BHKOHAHHA HIKABUX XIMIYHUX
EKCIIEPUMEHTIB
Meta: 03HaHOMUTHCH 13 crienu(iKOI0 BUKOHAHHS I[IKABUX XIMIYHUH
eKCIIEpUMEHTIB Ta TEXHIKaMH HOTO TMPOBEACHHS SK OJHOTO 3 BUIY
HaBYAJIbHUX  XIMIYHMX  EKCIEPUMEHTIB; PpO3BHUHYTH  HAaBUYKH
CaMOCTIWHOTO BIZOOpPY Ta HAMKCAHHS TEXHIK BUKOHAHHS I[IKaBUX
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XIMIYHUX EKCIIEPUMEHTIB (EKCIIEPUMEHTIB 13 SICKpAaBUM 30BHIIIHIM

edeKToMm) .
ILnan:
1. TecroBuii KOHTPOJb 3HAHB 13 TEMH, sIKA BUBYAETHCS (IHIUBITyaIbHE
TECTYBAHHS).

2. CmiBGeciga 3a 3alpONOHOBAHMMH  IMOTOYHHMH KOHTPOJBbHUMH
3alMTaHHSIMU/ 3aBIaHHSMHU.

3. IlepeBipka TIArOTOBKM O TPOBEACHHS HABYAIBHUX XIMIYHHX
EKCIIEpUMEHTIB 3a 3alpOlOHOBAaHMMH TEXHIKAMHU Ta CaMOCTIHHO
mi1iOpaHuMHU.

4. BuKOHaHHS HAaBYAIHHHUX XIMIYHUX €KCIIEPUMEHTIB.

IHcTpyKIist 10 BUKOHAHHS:
3aeoanna Nel. Tecmoeuit Koumpoib 3HAHbL (3 memu, AKa
euguacmocsa (iHOUgidyanvHe mecmyeanHs).
Bukonaiite xopotkoTpuBany (10 10 XBUIWH) cCamMOCTiIHHY TECTOBY
poboTy 3a iHIMBIAyalnbHUM BapianToMm (IpykoBaHi Tectn, Googl-dpopma
TOIIIO).

3aséoanna Ne2. Cniebecioa 3a 3anponoHOGAHUMU NOMOYHUMU

KOHMPOJIbHUMU 3ANUMAHHAMU/ 3A60AHHAMU.

[Tiaroryiite KOpPOTKI BIAINOBiAI Ha 3alpONOHOBAHI MOTOYHI KOHTPOJBHI

3amuTaHHs/ 3aBIaHHA. BIAMoBiAl MOXHA MPEACTABUTH 3 JIOMIOMOTOIO

UTIOCTpaTUBHUX MaTepiajiiB TaOJaullb, Mpe3eHTalliil, MaJIOHKIB TOIIO abo

BUCIIOBUTH yCHO.

KoHTpoJbHi nuTaHHS/ 3aBIaHHSA:

1. IlixaBuit XIMIYHUN €KCIEPUMEHT, HOTr0 TOJIOBHA METa, 3aB/IaHHS.

2. TlomipkyiiTe Haa MiclIeM LIKaBUX XIMIYHUX €KCIIEPUMEHTIB B YPOUHii
Ta M03aypouHii poOOTI BUUTEINS XiMii.

3. 3ampormonyiiTe B sikomy (popMaTi MO)KHa BUKOHYBAaTH IliKaBi XiMiuHi
eKCIIEPUMEHTH BUMTENIO XIMIi SIK MiJl 4ac YpPOKY TaK 1 B [03aypOUHU
qac.

4. B domy, Ha Bally AyMKY, MOKe OyTH MpHYMHA HEBAIOTO BUKOHAHHS
I[IKaBUX XIMIYHUX €KCTIEPUMEHTIB.
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5. HaBenite mpukiIaau mepeBarn Ta HEAOJIKIB BUKOPUCTaHHS IIKABUX
XIMIYHUX €KCIIEPUMEHTIB.
3aeéoannn Ne3. Ilepesipka niocomoeku 00 NPOBEOEHHA
HABUANbHUX  XIMIYHUX  eKCHepUMEHMmIé  3anPONOHOGAHUX 00
6UKOHAHHA.
3aByacHO O3HAMOMTECH 13 TEXHIKAMU BUKOHAHHS 3alpOIIOHOBAHUX
IIKaBUX XIMIYHUX €KCIIEPUMEHTIB, HEOOXITHUMH pPEaKTHBAMH Ta
oOlagHaHHAM, MIATOTYHTEeCh 10 iX BHMKOHAHHS, HAMUINITH IpaBUIIA
TEXHIKM O€3NeKH, SKUX CIiJ JOTPUMYBATUCh [P BUKOHAHHSA
EKCIEPUMEHTY Ta PIBHAHHS MPOXOJHKEHHS XIMIYHOT peaKiiii.
3aeoanna Ne4. Ha 3aHATTI BUKOHAWTE  3amMpONOHOBAHHWI
BUKJIAIa4€M EKCIIEPUMEHT, 3a3HauTe O3HAKM IMPOXO/DKEHHS peakiid Ta
3aMalioiTe pe3ynbTaT MPOBEJEHOIO 10CIiaY.
1. Haspa excnepumenTy: KarajiTuyHe OKHCHeHHSI aMOHIaKy XpoM
(III) oxecnom
ObsnagnanHs i peakTMBM: BeluKa CKiIsiHa nocyauHa (3-5 1), 1mo
repMeTUYHO 3aKkpuBaeThesi, 40-50 M KOHIEHTPOBAHOTO PO3YMHY AMOHIM
rinpokcuay (we menme 25%), 1-2 v xpom (III) okcumy, moxka s
CIAJIFOBAHHSL.
TexHika npoBeJeHHS] eKCIEPUMEHTY: Y BEIUKY IOCYJUHY HaJIUNTE
KOHIICHTPOBAaHUI PO3YMH aMOHIM TiAPOKCUIY 1 peTeabHO OOMOJOCHITH il
CTIHKM IIMM PO3YMHOM, I00 JOCSTAa€ThCS 3MINIYyBaHHS aMOHIaKy Ta
noBiTps. [locyanny 3akpuiiTe KOPKOM (aMOHIaK JIETHIMK 3a MOBITPS, TOMY
BIH MOXe BunapoByBaTucs). [lepen nmokasom nociify B Tpu 3B’s13aH1 pa3oM
JIOXKKHU JUI CHAJIIOBAHHS PEYOBHMH MOMICTITH CBiXoonepxkaHuid xpom(IIl)
okcuja (TMOBHI JIOKKHM) 1 Harpidte B MOJAYyM’i 10 MOYaTKy YEPBOHOTO
pO3KaproBaHHs KartajizaTopa. BinkpuiiTe KOpOK MOCYIMHH 13 CYyMIILIIO
aMOHIaKy Ta MOBITPA 1 BHECITb TyIu JIOXKKH 3 po3zxkapeHuM xpoMm(Ill)
okcugoM. Katanizatop ofpasy >k po3’KaproeThCs 10 YEPBOHOIO, a B KOJ01
YTBOPIOETHCSA AUM aMoHii HiTpary. Ctpymryiite 3 moxku xpom (II1) okenn
Tak 1100 BiH po3JiTaBcs Mo BCii nmocyauHi. Crnocrepiraifte ik yTBOPIOETHCS
CHIN iCKOp, IO y BUIJIS/AI «BOTHAHOI XypPTOBUHU» JIITAlOTh B KOJIOI B yCIX
HampsMKax OpoTsaroM 1-2 XBWIMH. [HKOMM B TOCYIMHI YTBOPIOETHCA
MONyM’sl, IO BHWPHUBAETHCS HA30BHI, TOMY HE CJiJ TpPUMaTH pPYyKy
6e3mocepeIHbO HaJ OTBOPOM IOCYJMHH, BapTO BIJITHYTH CTPUKEHb XOU
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Ou OAHIET JOKKHK B OIK MM IPSIMUM KYTOM 1 TPUMATH JOXKKY 3a BUTHYTY
YaCTUHY.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOIKEHHS peaKuiii:

3amanioliTte pe3yJbTaT MNPOBeJEHOr0 Jochaixy i mnignumire Bei
KOMIIOHEHTH eKCIIePHMEHTY.

Mau.
1-
2-
3-

2. Haspa ekcnepumenty: [opiHHS Byrijuisi B KOHIIEHTPOBaHii
HiTPaTHIA KHCJIO0TI

Oo6aaananns i peaktuBu: 10-15 Ma KOHIIEHTPOBaHOT HITPATHOI KUCIOTH,
1-2 TabneTkn aKTUBOBAHOTO BYTL/UIS, cTakaH Ha SOMJI, IITaTHB, JIOTOK 3
MICKOM.
Texnika mnpoBeJeHHsI eKCHEePHUMEHTY: Haiauiite B crakaH 10 wmn
KOHIIEHTPOBAHOI HITPATHOI KUCIOTH, MTOMICTITh CTaKaH Ha KiJIblle IITATURY,
00epexHO HarpiiTe KUCIOTY A0 KumiHHA. [1i1 cTakaHYMK MOCTaBTE JIOTOK 3
mickoM. Konu kucnoTa 3aKUMuTh, BiICTaBTE MAbHUK 1 BKHHBTE B KUCIOTY
pO3KapeHy B JIOKI[l BYTJWHKY. Byrijuis B MiCIll JOTHKAHHS 3 KHUCJIOTOIO
PO3KAPIOETHCS, YTBOPIOIOUU Oypi Mapu OKCUAIB. BUKOHYHTE eKCIIEpUMEHT
y BUTSDKHIN madi.
Onunrite B poO0YOMY 30IIHUTI €KCIIEPUMEHT 32 TUIAHOM:
IIpaBuna TexHiku Oe3nmekH, SIKUX HeOOXiAHO AOTPUMYBATHCh NpH
BHKOHAHHI eKCIIEPUMEHTY:
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O3HaKu MPOXO/XKEHHS PeaKIlii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CJHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2.
3-

3. Hazma ekcriepuMenTy: 3anaJ
OO0sanHaHHs | peakTHMBHM: MarHiid (MOPOLIOK), MOJApiIOHEHAa KpHUCTalidyHa
cipka, CKilKa, KepamiuHa IUIATKA.
Texunika npoBeneHHs1 ekcnepuMeHTy: 3BakTe 0,5 r marHito Ta 1 T cipku
(maca y cmiBBimHOmEHH] 1:2). 3mimaiiTe pedoBuHU y ¢aphoposiil varmi
JUIg BUIaproBaHHA. HacunTe cyMiln Ha MIUTKY TipKOIO. 3amajiiTh CKIMKY 1
MIJHECITH 11 10 cyminni. BinOyBaeTbcs MUTTEBUI criajax.
OnuuriTe B po60YOMY 30IINTI €KCIIEPUMEHT 3a IJIAHOM:
IIpaBuiaa TtexHiku Oe3neku, SIKUX HeOOXiAHO JOTPMMYBATHUCH IIpPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NIPOXOHKEHHS PeaKIii:

3amanmoiiTte pe3yJbTaT MNPOBEICHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepHUMEeHTY.

Mau.
1-
2.
3-




4. Hazpa ekcriepumenTy: IliTBOAHNMI KOJIOITHUIA cajg
OO6saiHaHHA | peakTUBHU: CIIIKATHUNA KiIeH (pike CKIIO), TUCTHILOBAHA
BoZa, BUCOKMM Ximiuawi ctakaH Ha 300-400 mu, kpuctaiorigpatu —
CoCl2+6H20, NiClz <6H20, CuSO4 <5H.0, FeClsz*6H20, AIlCl3+6H20,
FeSO4+6H.0,
TexHika mpoBeIeHHs eKCNEPUMEHTY: CHIIKaTHUH Kiel (piake CKJI0)
po3BoasATh BomotO (1:2). JIoOyTHii pO3UMH BWJIMBAIOTH Y BEIHMKY CKIISHY
NOCYAVHY 1 KUJAITh y HEl KPYIHI KPUCTAIU IEPEPaXxOBAHUX BHIIEC
kpuctanorigparis. Konu B crakan BkuHyTH mMatodok FeCls — yrBoputhest
iiBka i3 gepym (III) cumikaty, depes aky Oyzae nmpoHHKaTtu Boja. Pozunn
FeCls, sikuii BUTIKa€ B MICI[i PO3PHBY, CIIOJIy4a€ThCS 3 PO3YMHOM CHIIIKATY,
IpY [IbOMY 3HOBY YTBOPIOETHCS IUTIBKA. 3 JHA CTaKaHy POCTYTh cTebuia 3
OOKOBMMHM BIJIpOCTKaMH. AHAJIOTIUYHO BiAOYBAETHCSI PO3POCTAHHS BCIX
IHIIMX COJIeH. 3aJIHIIITh CKIISIHY Ha 2-3 TOIUHHU.
Onunrite B poO0YOMY 30MIUTI €KCIIEPUMEHT 32 IIIAHOM:

IIpaBuna TexHikm Oe3neKkH, SIKUX HEOOXiAHO JOTPHUMYBATHCHh IPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/KeHHS PeaKLii:

3amaJjoiiTe pe3yabTaT MNPOBEAEHOr0 AOCTAiAy i mignmumiTe Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Maua.

190



5. Haspa ekcriepumenTy: 30/J10THI 10K
O6nanHaHHs i peakTUBHU: MipHI (LEHTPUPYKHI) TPOOIPKH, PO3UNH Kail
Honuay Ta mIoMOyM HITpaTy, OUCTHIIbOBaHA BOJA, PO3YMH €TaHOBOI
KHUCJIUTH.
TexHika NpoBeJeHHS eKcHepuMeHTy: Momun aHiOHH 3B’A3YIOUMCH i3
kaTionamu Pb?* BumanaioTh y Burnsmi xoBToro ocamy. Posuunmicts Pblo
CWIBHO 3pocTe Tpu HarpiBaHHi. Skmo Pbl, mepexpucramizyBaru, ocan
YTBOPIOETHCS Y BUTJISAI TUIACTHHOK. J[1s1 BUKOHAHHS €KCIIEPUMEHTY [0
po3uuHy IUIIOMOYM HiTpaTy nomaroTh 1-2 xpammmaum KI 1 cymim
neHTpudyryots. Jlo ocaxy monauBaroTh 1-2 MII IUCTUIHOBAHOI BOAM, 1-2
KpalUIMHU ~ €TAaHOBOi  KUCIUTH, CYMIII  KUIUSTATH 1 rapsyoro
LEHTPUDPYTYIOTb.
Onuuiite B poO0YOMY 30IIMTI €KCTIEPUMEHT 32 TIIAHOM:
IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiTHO JOTPMMYBATHCH IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HakM NPOXO/ZKeHHSI peaKuiii:

3amanmoiiTte pe3yJbTaT MNPOBEJCHOr0 JOCHixy 1 mignumire Bei
KOMIIOHEHTH eKCIIepPHMEHTY.

Mau.
1-
2.
3-

6. Hassa excuepumenty: Iloaym’ss Hax mpooOipKoIo
OOnagHaHHSI | peaKTHBHU: JbOJSHA KUCIOTa (KOHIICHTPOBaHA €TaHOBA)
KHUCIIOTA.
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Texnika npoBeaeHHsi ekcnepumeHnTy: Hamutu B npobipky He Oinmbiie 1
MJI KOHIIGHTPOBAHOI €TAaHOBOI KHUCIOTH. 3akpimiTh MpOOIpKy B Jamii
mTaTuBa i KyToM 45° mojoKeHH1 i 00epekHO HarpiBaiTe ii. SIK TUTbKH
alieTaTHa KUCJIOTAa 3aKUOUTh 1 mapu ii JOCATHYTH BHXOAY 3 MpOOipKH
00epeXHO MIANAiTh iX, Kpalle JOBrOK JyYHMHOK. YTBOPIOIOTHCS JTOBI1
SI3UKH TTOJTYM 4.

Onumrite B po60YOMY 30ITUTI EKCTICPUMEHT 3a TUIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiAHO JOTPMMYBATHCHh IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKM NPOXO/IZKEHHS peaKuiii:

3amaioiiTe pe3yabTaT MNPOBEJEHOr0 AOCTAYy | NiANuUmiTh BCi
KOMIIOHEHTH eKCIIePUMEHTY.

Mau.
1-
2-
3-

7. Haspa excriepumeHTy: 3Mmii 3 HyKpy

OO0nagHaHHs i peakTMBM: HaTpiii riporeHkapOoHaAT (XapuoBa coja),
mykpoBa myapa, 96 %-Huil po34YMH ETHIIOBOTO CHHUPTY, MICOK, IUIMTKA
KepaMiyHa, CIpHUKH.

Texnika NPOBeICHHS E€KCIIEPUMEHTY: 3MimanTe HaTpii
riiporeHkapooHar (Xap4oBy COJy) Macoro 2r i I[yKpoBY Myapy mMacoro 12r
(B cmiBBigHoOmenHi 1:6 3a wmacoro). Ha kepaMiyHy IUTMTKY HACHIITE
PIYKOBOTO MICKY, 3p00iTh B HOMY BEJIHMKY 3arMOMHY Ta MOMICTITh TYIH
CYMIII, TPOCOYITh CYMIll Ta IMiCOK, IO 3HAXOMUTHCS Ot cymimmi 96 %o-
HUM PO3UYHMHOM €THJIOBOTO CIIUPTY. 3analliTh CKIKOIO ciupT. Byraexucnuii
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ra3 1 BoAsSHA mapa, 10 BUAUISIOTHCS, PO3PHUXIIOITH TBEPAY Macy, TOMY 13
Hel MOYHMHAIOTh BUIOB3aTH TEMHO-CIpi 3Mii.

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TexHiku Oe3neku, SIKUX HeOOXiIHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOJKEHHS peaKuiii:

3amanoiiTe pe3yJabTaT MPOBEAEHOr0 J0CHIAYy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

8. Hasma ekcriepumMeHTy: Pi3HoOapBHi Meny3mn

O6aannanus i peakTuBu: 6 Ximiuaumx crakaniB Ha 200-300 mu, pimke
CKJIO, TUCTHJIbOBaHA BOJA, PO3UYMHM KalbLil Xyopuiy, 6apiil xmopuny,
kynpym cyiebary, Hikens (II) cynsdary, ¢epym (III) xmopuny,
kob6anbT(Il) xmopumy

TexHika mpoBeleHHs] eKCIIEPUMEHTY: Yy XIMIYHI CTaKaHU HaJMITE piBHI
o0'eMu piakoro ckia i Boau. KommoHeHTH perenbHO mepewmimaiite. B
KO)KeH OKPEMHH CTakaH i3 PiAKHM CKJIOM jaojaiTe minerkoro mo 10-15 mu
PO3UMHIB KalbLill xyuopuay, Oapiii Xjopumy, KynpyM cynbdary, HaTpiit
cynebary, depym (III) xmopuny, xobanst(ll) xmopuay. Bigpasy
3'SABIISIIOTHCS «MEIY3U», CXOXK1 Ha XOJIOJellb, SKI € ocalaMH CUIIIKaTiB abo
CUJIIKaTHOI KHCIJIOTH B CyMIII 3 TIAPOKCHUAOM a00 OCHOBHOWO cuiio. Bu
nobauuTe, M0 KOOAJIBTOBI «MeAy3u» 3abapBiieHI B CHHIA KOJip, MELy3H
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Kynpymy — OJakuTHi, ¢pepyMy — >KOBTO-KOPHUYHEBI, HIKEJIECBI — 3€JIECHUH,
OapieBi — Oinnii, a Kanbli€Bi — HAIIBIPO30Pi.

Onuirite B po60YOMY 30ITUTI EKCIIEPUMEHT 3a IIAHOM:

IIpaBuna TexHiku Oe3nekH, SIKUX HEOOXiAHO JOTPMMYBATHCh IpPH
BUKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOIKEHHS peaKuiii:

3amasoiiTe pe3yJabTarT MNPOBEIEHOr0 A0CHIAYy i mianumiTe BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Maua.
1-
2-
3-

9. HazBa ekcnepumenty: IIIBuaKe NpPOSIBJEHHS KOJbOPOBOIO
HeraTuBYy

OO0aagHanHsa i peakTHBM: (IIBTPYBAJbHUI Mamip, pO3BEACHI PO3UYUHU
depym (III) xmopuay, uMHK cyabdaTy, Kynpym cyiabdaTy, Kaiiid
rekcauianigogepary (II), mynpBenizatop, CKJIsSHA MaTHUKA.
Texnika npoBeaeHHsi exkcnepumenty: Ha ¢inbrpyBansHOMY mamepi 3a
JIOTIOMOT00  0e30apBHUX PpO3YMHIB COJEH BaXKKMX MeETalliB 3po0iTh
MaJTFOHOK a00 HaIMWIIITH CJI0OBa, HAAMHUCH. JIJIS MOTO Bi3bMITh TaKi COJI:
depym (II1) xaopua, HUHEK cyabdar, KynpyM cyibhaT. IX MoxkHa IPOSBUTH
po3urHOM Kauiii rekcauianinodepaty (II) BukopucraBmm myabBepU3aTop.
B pesynbrari B3aemopii pPO3YMHIB LUX COJEH 3 PO3YMHOM Kalii
rekcamiadigodepary (II) yrBoproroTecs 3abapBieHi KoMIuiekcH1 coui. [uak
cyabdar 3 po3uMHOM Kaiiid rekcarianigodepary (II) yrBoproe KoMmiekcHy
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cimb 3 OutMM ocazoMm; ¢GepyM XJIOpHJ YTBOPIOE CHHIA OcCaj; KyNpym
cynbdar yTBOproeThCs OypHii oca.

OnuuriTe B poO0YOMY 30IITUTI €KCIIEPUMEHT 3a IUIAHOM:

IIpaBuiaa TtexHiku Oe3nekH, SIKUX HEeOOXiZHO JOTPMMYBATHCh IIPH
BHKOHAHHI eKCIIEPUMEHTY:

O3HaKH NPOXOJKEHHS peaKIliii:

3amanoiiTe pe3yabTaT MPOBEAEHOr0 J0CHIAy i mianumiTh BCi
KOMIIOHEHTH €KCIIePUMEHTY.

Mau.
1-
2.
3-

Inougioyanvne 3a60anns
Kopucmyiouuce naguanvno-wemoouunoro aimepamyporo odepimeo
yikasuil XiMiyHuil exkcnepumenm. 3anomyitme 6@ pooouomy 30uiumi
HeoOXIOHI 01 Ub020 eKCnepumeHmy nocyo, 00J1a0HAHHA ma peazeHmu,
onuwimes mexHiKy U020 eukonanna. Ha nabopamopnomy 3anammi
npooemoncmpyitme 00panuil eKcCnepumeHnm.
OnuuriTe B po604OMY 30IINTI OOpaHHUM €KCIIEPUMEHT 3a IIaHOM:
Ha3Ba 1oMamHboro eKcnepuMeHTy:

Oo0Js1agHaHHS | peaKkTHBH:

TexHika npoBeeHHs] eKCIIEPUMEHTY:
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IIpaBuna TexHiku Oe3nekH, SIKUX HeOOXiAHO JOTPMMYBATHCHh IIpPH
BUKOHAHHI eKCIIEPUMEHTY:

PiBHsAHHSA XiMIYHOI peakilii, 10 BiZ0yBa€eTbCs:

O3HaKM NPOXO/KEeHHS peaKiii:

3amajoiiTe pe3yabTaT MNPOBEIEHOr0 J0CaiAy i mianmumite Bci
KOMIIOHEHTH €KCIIEPUMEHTY.

Mau.
1-
2-
3-

(O60B’s13k0BO MOBiOMTE JabopaHTa, He Mi3Hime sk 3a 3 aAHiI 10
JabopaTopHoi po0OTH, NPO mepedik HeoOXiZHMX PpeaKTHBIB i
00J1aIHAHHA I IPOBEJACHHS 00PaHOr0 eKCIePUMEHTY.)
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TOKT. imoc. : 011. XKurtomup, 2021. 359 c.
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