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KPUTEPIi OI[IHFOBAHHSI 3AHSITh

OminroBaHHA 3700yBauiB BUINOi OCBITH 3IIHCHIOETHCS BIIIOBITHO O
«ITomoxeHHs TPO KpUTepii Ta TOPSIOK OIIHIOBAHHS HABYAILHUX JOCSTHEHB
3100yBayiB BUIIOT OCBITH JKUTOMHPCHKOTO JIEp>)KaBHOTO yHIBEpCUTETY iMeHi IBaHa
Opanka 3TiTHO 3 E€BPONCHUCHKOK KPESTUTHOI TpaHC(hEpHO-HAKOIHYIYBaTHLHO
cuctemMorox» https://zu.edu.ua/offic/ocinjuvannya_zvo.pdf.

OriHOBaHHA HAaBUYAJLHUX JIOCATHEHBb 3J00yBadiB BHINOI OCBITH 3a BCiMa
BHJAMH HAaBYAJIBHUX pOOIT TPOBOAUTHCS 3a TOTOYHHM, MOAYJIBHHUM Ta
ITiJICYMKOBHM KOHTPOJIEM.

Koken 3m00yBay BUINOI OCBITH Mae BUKOHATH OOOB’SI3KOBI 3aBJaHH,
nepeadaveHi iHCTPYKTHBHO-METOJUYHUME MaTepialaMu JI0 JIA0OpaTOPHHUX 3aHSATH,
METOMYHIMH PEKOMEHJAIsIMA JIO0 OpraHi3alii caMoCTiHHOI Ta iHAWBiAYyaJIbHOI
poborn 37100yBauiB BHUINOI OCBITH, CHJIA0ycOM, HaBYAJIBHOK Ta pPOOOYOI0
MIPOrPaMoI0 OCBITHHOI KOMITOHCHTH.

KapTtka 00J1iKy BUKOHAaHHS 3aBJaHb 3100yBayeM BHIIOI OCBITH

I 3100yBayva BUINOT OCBITH

['pymna PoGoue micue Ne

JlabopaTophe T3 TII K3 BE/P3
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[IpumiTka: wmcna B KapTIi O3HAYAKOTh KUIBKICTH OajliB 3a OJUHUIIIO
BUKOHAHOTO 3aBJIaHHS.

[oznauenns: T3 — Tecrosi 3aBmanns; TII — Teoperwuni nutamss; K3 —
Kontpomnphi 3alUTaHHI/3aBIaHHs, BE/P3 — Buxonanus
eKCTIepUMEHTY/pO3B’ I3yBaHHS 3a/1a4.



JlaGopaTopHe 3ansaTTst Ne 1
Tema: OcHOBHI MOHATTS XiMil.
MeTta: 3acBOITH OCHOBHI IOHSTTS XiMii.
IpakTuyni BMiHHS Ta HAaBMYKHM: BMITH pPO3paxoBYBaTH BiJHOCHI aTOMHI,
MOJIEKYJSIpHI MacH, HaBUMTHCS PO3PI3HATH TOHATTS «IPOCTa PEYOBHHA» Ta
«XIMIYHHH €ITeMEeHT».
IInan 3ansaTTA:
1. TecroBHif KOHTPOJIb 3HaHB 3/100yBayiB BUIOI OCBITH.
2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.
3. BukoHaHHS eKCIIEPUMEHTIB.

IHcTpykuis 10 BUKOHAHHS:

1. TecroBuii KOHTPOJIH 3HAHD

OmnparirroiiTe  3amponOHOBaHI  JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHUMH HOHSTTSIMU TEMH.

2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI poOboTH

CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIIiBOECiin 3a HUMH.

KoHTpoJIbHI MUTAHHSA 10 3aHATTA:

1. TloHATTs «atom», CKiIal aroMa. BH3HAYCHHSA KIJBKOCTI €JIEMEHTapHHX
YaCTHHOK B CKJIaJli aTOMa.

2. TloHsTTS «MONEKysa», OCHOBHI XapaKTEPHCTHUKH.

3. TloHATTS «XIMIYHMI €JIeMEeHT» Ta «IpPOCTa PEYOBMHAY, CIIJIbHI Ta BiIMIiHHI
XapaKTePUCTUKH.

4. BignocHa atomHa Maca. BinHocHa MonekynsipHa Maca. Busnauenus. Criocoou
00paxyHKY.

5. OCHOBHI HOJIOXEHHSI AaTOMHO-MOJIEKYJISIPHOTO BYEHHSI.

6. XimiuHa cMMBOJIiKa, XIMiYHI ()OPMYIIH, PIBHSIHHS XIMIYHHX PEaKIlii.

3. 3aBganHs i 1a60PaTOPHOr0 BUKOHAHHS B MAJINX rpynax (2-5 ocif)
Hocain 1 (BukoHyeTbesi AeMOHCTPaLiliHO)

Hassa nocniny: Peaknisi po3kiaay

O0naiHaHHs i peakTMBM: TIOPOIIKOMOAIOHUI HATpiil HITpart, MpodipKa, JAepeBHE
BYT1JUIA, TIHIIET, MATBHUK, JJAOOPATOPHUH IITATHB.

Texnika nposegeHHs aociaigy: I[IpubnusHO 4 4YacTMHY NPOOIPKH 3aMOBHITH
MTOPOIIKOIIOMIOHMM HATpiii HITPaTOM, 3aTHCHITH MpOOIpKy B JAMI IITATUBY
BEPTHUKAJIBHO, MpOrpiiite mpoOipKy Ta HarpiBaiTe ii BMICT HaJ MaJbHUKOM.
JouekaiiTech, KOJM HATpiil HITpAT PO3IUIABUTHCS Ta MOYHE 3aKHIIATH, PO3XKAPTE
IIMATOK JEPEBHOTO BYIiLIA B MAJBHUKY Ta BKHHBTE IIHIIETOM B OTBip MPOOipKH
(mpunuHiTE HarpiBaHHA TpoGipkM HaTpiii  HiTpaty). Crocrtepiraiite edekT
MIPOXOMKEHHS Peakilii, 3p00iTh BUCHOBOK CTOCOBHO OTPUMAHHX MPOIYKTIB.
OnwumriTe 3apONOHOBAHNI EKCIIEPIMEHT 32 TIAHOM:

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUOBUH




2. YMOBH TIPOXOIDKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM MPOXOKEHHS peaKiii

5. PiBHsSHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOk

8. [IpaBmiia TEXHIKH OC3MEKH

Jocuig 2

Hassa nocniny: Peakuisi po3kiaany
OOnamHaHHA i peakTHMBM: aMOHIM AMXpOMAT, METAIIYHHHA JIOTOK, ETHJIOBHU
CIHPT, IepeB’siHA CKillKa, KepaMivHa IUIUTKA.

Texnika nposeaennst nocaiay: Jns mocniny BizeMite 1-1,5 r amoHiit auxpomary
Ta MOAPiOHITH #oro B crynui. Bukinanite po3TepTuil aMoHiil quXxpomar y BUTJISIII
ripku (ByJIKaHy) B METJIIYHUIA JIOTOK Ha KepamiuHy IIUTKy. Ha BepxiBili ByJIKaHy
3po0iTh 3arnubuny i BauiTe 0,5-1 M eTHUIOBOro CHHMPTY. 3amaltiTh MAalalvor0
CKITIKOIO BEpXiBKY BYJIKaHY.

OnuuIiTe 3arponOHOBaHUN €KCIIEPUMEHT 3a IJIAaHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TPOXOJDKCHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOMYKTIB peaKmii

4. O3HaK# POXOHKEHHS peakIlii

5. PiBusHHA peakmii




6. Jloka3 yTBOpEHHS MPOIYKTIB peaxiii

7. BucHOBOK

8. [IpaBmia TeXHIKH Oe3MEKH

Hocuin 3

Hassa nocniny: Peaknii cnonyyennst
Oo0nannaHHsa i peakTHBHU: MarHieBa cTpiuka (ab0 OUIYPKM MarHiro), THIeJbHi
MW, TTATBHUK, CIPHUKH.

Texnika mpoBeaeHHsI T0CJTIiAY: 3aTUCHITh B IMUMIX JJISl CHAJIOBAHHS MarHi€By
cTpiuky. BoeciTh ii B monmym’s najspHHMKa, IIBHIKO 3a0€piTh BiJ NajbHUKA Ha
OesneuHy Bifacranb. CrioctepiraiiTe TOpiHHS CTPIYKM Ta NMPOAYKTH peakii, siKi
YTBOPIOIOTHCS. 3p00iTh BUCHOBKH PO MPOXOHKEHHS PEaKIlii.

OnuuiTh 3aMporOHOBaHUI €KCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TMPOXODKCHHS peaKilii

3. ®Di3uuHi BJIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKH TPOXOIKEHHSI PeaKIil

5. PiBHsHHA peakuii

6. JIoka3 yTBOpeHHS IPOJYKTIB peakiiii

7. BucnoBok

8. [IpaBmia TEXHIKH Oe3MEeKH

Jocain 4
Ha3ga nocainy: Peakuii 3amimenns

10



OO6nagHaHHA i peaKkTHMBH: PO3UMH KYIPYM XJIOPHUAY, TPAHYIH IMHKY, Yalllka
[erpi, minmer.

Texnika npoBenenHs gocaixy: B vamky [letpi Hammiite 5-7 MIT pO3uMHY KyIIpyMm
XJIOpUAY, TOKIAAiTh 2-3 TpaHylIH ITUHKY, OOEpPEeKHO TepeMillaiiTe CKISTHOO
TTAJTMIKOIO JIO0 TTOBHOTO 3HEOAPBIICHHS PO3YUHY. PO3UBITHCS TpaHy/IH IIUHKY, IO 3
HUMH BiI0YJIOCS, IO BiIOYIIOCS 3 PO3UUHOM.

OnumriTe 3anpOOHOBAHUN EKCIICPUMEHT 3a TUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TPOXO/DKCHHS PeaKIlii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKK POXOJKEHHSI PeaKIil

5. PiBHsHHA peaxiii

6. Jloka3 yTBOpEeHHS NPOJYKTIB peakiii

7. BucaoBOK

8. [IpaBuna TexHiku Oe3nexu

Hocain 5

Hassa nocniny: Peakuis o6miny
OOnagHaHHA i peakTHBM: PO3YMH HATpiii KapOoHaTy, po3uuH Oapiii xjmopuny,
PpOOIPKH, PO3UNH XJIOPUAHOI KUCTIOTH.

Texnika nmpoBeaeHHs gociaigy: B mpoOipky mamutu 1-1,5 Mi po3umHy HaTpii
KapOOHATy Ta JONATH KpaIUIMHAMH PO3YHMH Oapiii XJIOpPHIY A0 YTBOPEHHS OCAaIy.
3BepHYTH yBary Ha KOJip 1 KOHCHCTCHINIO Ocaly. BH3HAUWUTH MPOTYKTH PEaKIii.
Bimmran 0,5-1 M1 po3umHy 3 ocamoM B iHIIY TPOOIpKy Ta HOJATH PO3UHHY
XJIOpPUIHOT KHCIIOTH JO PO3YMHEHHS oOcany. Bu3HauWTH NpoayTH Ta O3HAKH
MIPOXOIKEHHS XIMITHOI peaKIii.

OnwumriTe 3anpOITOHOBAHNH EKCIIEPHMEHT 32 TUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXiIHAX PEUOBHH
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2. YMOBU TIPOXOJDKEHHS peaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaKH NPOXOKEHHSI peaKLii

5. PiBHsSHHSA peakiii

6. Jloka3 yTBOpEHHS MPOIYKTIB peaxiii

7. BucnoBok

8. [paBuiia TEXHIKH OE3MEKH

Jara: Ouinka: Iinnuc BUKIagaya:

JlaGopatopHe 3aHATTS Ne 2
Tema: CrexiomerpuuHi 3akoHU. KibKICTh peuoBHUHH.
MeTta: 3acBOITH OCHOBHI 3aKOHHU XIMIl Ta MOHATTS «KiJIbKICTh PEUOBUHE».
IIpakTuyHi BMiHHA Ta HaBUYKH: BMITH pPO3pPaxOBYBaTH KiJbKICTh PEYOBHHH,
MOJSIPHY Macy pPEYOBHHH, OBOJOMITH METOOMKOI BHKOPHCTAaHHS OCHOBHHX
CTEX1OMETPUYHHUX Ta Ta30BHX 3aKOHIB.
Ilnan 3anaTTA:
1. TecroBuii KOHTPOIH 3HAH 3100yBaYiB BUIOi OCBITH.
2. TeopernyHe ONUTYBaHHS 3a IUIAHOM CAMOCTIHHOI POOOTH.
3. Po3B’s3yBanHs 3a1a4.
IncTpyKUis 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmnpargroiiTe  3amponmOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJIAHOM CaMOCTIHHOT poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KoHTpoabHi NUTaHHSA 10 3aHATTA:
1. Kinbkicts pedoBrHU. MoOIB.
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2. Monsipna Maca. MossipHUiA 00’ €M.
3. 3aKOH CTaJIOCTi CKJIaly Ta HAaCJiJIKU 3 HBOTO.

Jara: Omninka: Ilinnuc BuKIamaya:

JlaGdopaTopHe 3ansaTTa Ne 3
Tema: PozpaxyHku 3a XiMIYHUMHU QOpMYIIaMH.
Meta: 3acBOiTH OCHOBHI CIOCOOM pO3B’SI3yBaHHA 3ajJady 3a XIMIYHUMH
bopmynamu.
IIpakTHyHi BMiHHA Ta HABMYKH: BMITH BHBOJIUTH XIMiuHi ()OPMYJIH pEUOBHH,
MIPOBOJIUTU OOPaXyHKH TOB’sI3aHi 13 MOHATTSAM «KUIBbKICTh PEUOBHHU.
IInan 3anaTTa:
1. TecroBHii KOHTPOJIb 3HAHb 3/100yBaUiB BUIIOI OCBITH.
2. TeoperndHe ONMTYBaHHS 32 IJIAHOM CaMOCTIHHOI pOOOTH.
3. Po3B’s3yBaHHs 3a1au.
IHCTpYKIIis 10 BUKOHAHHSI:
1. TecroBuii KOHTPOJIb 3HAHD.
OmpamroiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
IH/IMBI/1yaIbHOT'O TECTYBaHHI 32 OCHOBHUMHU MOHSATTSIMH TEMHU.
2. TeopernuHe onuTyBaHHA 3a IJIAHOM CaMOCTiiHOI poOoTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3alUTaHHI/3aBOaHHA Ta
MIATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIIM 32 HUMHU.
KoHTpo/IbHI NMTAHHSA 10 3aHATTS:
1. 3akoH 30epeKeHHs] MacH Ta HACIIIKU 3 HbOTO.
2.  3akoH 00’€MHHUX BiIHOLICHD.

1. Macoea yacmka eremenma 6 peuoguni, npoyeHmuul ckaao, Ximiyna gpopmyna.
1. 3maiiniTe MacoBy yactky HiTporeny B amoHiii cynbgarti.
2. SIka mMacoBa 4acTKa OKCHTEHY B CcHONyKax, hopmynu sikux: a) SOz, Al,O3,CO,
H20.
3. Po3spaxyiite MacoBy 4acTKy OKCUTEHY Ta BOAU B MiJTHOMY KYIIOpOCI.
1I1. Bugedenmsi XiMiuHux ¢popmyn.
1. Mo cxmamy peudoBuHu Bxomute 30,7% xaimito, 25,2% cymsdypy, 44%
oKcureHy. Busectu ¢popmyny pedoBUHH.
2. Jlo ckmamy minepany kainiTy Bxomsath 29% KCI, 34,2% MgCl,, 38,9% H:O.
Busectu hopmyny miHepany.
3. Busnauutu dhopmyny CrONyKH, SKIIO MAaCOBI YacCTKHU €eMEHTIB y Hill Taki: C
— 85,71%, H — 14,29%. BimHocHa ryCTMHA HapH €l CIOMYKH 3a BYIJICKHCIUM
rasom — 3,5.
4. PevoBuna mictute 77,4% xapbony, 7,5% rigporeHy ta 15,1% HiTporeny.
I'yctuna napu i€l pedoBHHH 3a MOBITPsiM nopiBHIOE 3,21, BuBectu hopmyiy i€l
PECUYOBHHH.
5. Macosi wactku Kap6ony, I'imporeny, OkcureHy B aibperifi CTaHOBIATE:
54,55%, 9,09%, 36,36%. Busectu hopmyny anpaerinay.
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IV. Busnauenns KinbkichHo2o cknaoy.

1. Oopaxyiite, sky Macy pochopy Mictuts 10 T kanbuiit pochaty Caz(POs)2.

2. Ilpwm mposkapeni 48,3r kpucranorigpaTy Hatpiii cyiabdary yrBopmiocs 21,3r
6e3BonHOI corti. BuznaunTu hopmyiy kpucranorigpary.

3. 30arauenuii xiOiHcpkuii amatut MictHTh 80% Cas(POs).. ObpaxyBatH, ska
Maca IbOro MiHepay HeoOXiHa Ut ofepxkaHHs 15T dpocdopy.

Jara: Omninka: Ilinnuc BUKIamaya:

JlaGdopaTopHe 3ansaTTsa Ne 4
Tema: Po3paxyHKku 3a piBHSHHSIMH XIMIYHHX peaKiii.
MeTta: 3acBOITH OCHOBHI CIIOCOOM PO3B’S3yBaHHS 3ajay 3a PIBHAHHAMHU XIMIYHHX
peaxImii.
IIpakTuyHi BMiHHS Ta HaBUYKH: BMITH pO3B’A3yBaTH 3ajadi 3a pIBHAMHU
XIMIYHUX peakilii OCHOBHHUMH CII0cO0aMu, depe3 KiJbKICTh PSYOBHUHH.
Ilnan 3aHATTA:

1. TecroBHiT KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeopernyHe ONMUTYBaHHS 3a IUNITAHOM CAMOCTIHHOT pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IHCTpYKIIis 10 BUKOHAHHSI:
1. TecroBuii KOHTPOJb 3HAHB
OmpauoiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTyHTeCh 10
1HIMBIAYyaJ bHOTO TECTYBAaHHS 32 OCHOBHHMH MOHATTSAMH TEMH.
2. TeopernHe ONUTYBaHHS 32 IUIAHOM CaMOCTIHHOT poOOTH
CaMOCTIHHO OmpaIfoiiTe 3alpONOHOBaHI KOHTPOJbHI 3alUTAHHS/3aBIAHHSI Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIIM 32 HUMHU.
1. Obpaxynxu 3a XiMiyHUMU PIGHSIHHIMUL.
1. SIka maca kamiii rigpokcumy HeoOximHa Ha peakmito i3 10 © ¢depym (II1)
XJIOpHULY.
2. Sy macy kynpym(Il) xmopuny Butpatiinm, skmo B xoxi peakiii 3 NaOH
onepxkano 16 r kynpym (1) rizpokcuny.
1. Obpaxynox 06 ’emie 2azis, Wo NPULLMAIOMb Y4aACmb 6 PEaKyii.
1. BwuzHauntu 00’€M BOAHIO, IO BUTpadaeThcs Ha onepykaHHs 500 m
IiT9ac CHHTE3y HOro 3 BOIHIO Ta a30Ty.
2. Ha cnamoBanus 20 mi roprodoro ra3zy Oyno ButpaueHo 130 mul KUCHIO, a
onepkaHo 80 mur kapboH (IY) okcumy ta 100 M Bomsnoi mapu. fka dopmyna
CITONTYKH.
3. [Ilicns BuOyxy cymiini BoaHio Ta KucHiO 00’emom 200 Mi i mpuBeneHHs 1i 10
HOPMAJIbHUX YMOB 3aJIUIIAIOCH mme 20 M ra3y, 0 MiITPUMY€E TOpiHHSA. 3HAUIITh
00’eMHI YacTKM Ta3iB y CKJIaIi MOYAaTKOBOi cymimii. Bci 00’emMu BUMIpSHO 3a
OJIHAKOBUX YMOB.
4. Ha cnamoBaHHS MPONaH-METaHOBOI cyMimm 00’emMom 40 1 BUTpad4eHO KHUCEHb
00’emom 170 i1 (H.y). BusHauTe 06’ €MHUIA CKJIal OYATKOBOI CYMIIITi BYTJIEBOIHIB.
Bci 06’eMu BUMIpsIHO 32 HOpMaJIbHAX YMOB.
14
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1II. Obpaxyrku 3a cmexiomempuyHUMU CXEMAMUL.

1. Sxa maca dochoputy, mo mictute 80% Caz(POs)2, HeOOXiqHA TS ONepKAHHS
1000 T mozBitHoro cynepdocdary, mo mictuts 90% Ca(H2POs), ?

2. Ha omepxanns 1,00 T BamnHa, mo wmictuth 85% kampmin okcuny CaO,
ButpadeHo 1,700 T BamHsAKy, mo Mictutb 94% CaCOs. OOpaxyBaTH BiZCOTOK
BHXOJY IPOAYKTY.

3. Ckigpku TOTPIOHO 3aTi3HOrO KoMyedaHy, mo MicTuth 84% FeS,, mis
onepxkanas 1000 T 70% po3unHy cynb(aTHOI KHUCIOTH, paxylo4H, IO BTPaTH y
BHUPOOHULTBI CTAHOBIIATE 7%.

IV. Obpaxynox ckrady 060xkomnoneHmnoi cymiuii.

1. Tlpu o6pobui 40 r cyMmimn IOPOIIKOMOMIOHOrO aJIOMIHIIO Ta MiJi pO3YHHOM
HaTpiil TiAPOKCHIY onepkaHo 7,6 J1 BOTHIO (3a H.y.). 3HAaWTH NMpPOLEHTHUH BMIiCT
MiJli B CyMIIIIi.

2. Ilpwm o6podui 31,2 T cymimni aqroOMiHIIO 3 aIFOMiHIH OKCHJIOM PO3YMHOM HATpii
rizpokcuay Bumimmiock 18,44 n razy (H.y.). BusHaumTH mnpoueHTHWI BMicT
cymii.

V. Obpaxynox 3a0ay na domiwiky ma 8uxio npooyKmy.

1. OGuucnite 00’eM Byrjekucioro rasy (H.y.), sAKuid Oyae BHIUIATHCS OPH
cnamoBanHi 300 Kr BYrijuIs, 1o MicTHTh 7,5% HErOpIOYHX TOMIIIIOK.

2. Tlpu B3aemomii 5,4 r kameiuHOBaHOI coiu (Oe3BOAHMM HaTpili KapOoHar) 3
HAJJTHIIKOM XJIOpUIHOT KHcioTH omepxkand 1,12 1 xap6on (IV) okcuay (w.y.).
Bu3HauTe BMICT JAOMIIIOK y COJi, SIKIIO MAcOBY YaCTKy BMXOJY BBa)KaTH PiIBHOIO
100%.

3. Ilpu cnamoBanHi HaBakkn 4aByHy Mmacoro 20 T yrBopuBcsa cynbdyp (IV)
OKCHJ, Ha IOIJMHAHHA SKOIO BUTpPadeHO 1 T po3uMHy HATpiid Tigpokcumy 3
MacoBOIO yacTkolo 1yry 10%. BusHaure MacoBy yacTKy CipkH B YaBYHI.

4. SIky Macy TeXHIYHOrO KajblLid KapOixy, BMICT HEAKTHBHHX JIOMIIIOK B SIKOMY
cranoButh 20%, HEOOXiJHO B3SATH IS OJEp)KaHHs eraHaimo Macor 704 xr, 3a
YMOBH, IO IPAKTHYHUH BUX11 I0piBHIOE 80%?

5. BuzHauTe MacoBy 4acTKy BUXOAY aMOHiaKy (B %) BiJl TEOPETHYHO MOXKIJIUBOTO,
AKIIO BiZIOMO, 110 IPU MPOXOKEHHI Yepe3 KOIOHY CHUHTE3y a30Ty Macoro 4,64-10°
KT oflepykalii aMoHiak Macoro 5,16-10° kr.

6. Jlns BupoOHuITBa amoHiii cynbdary Macoro 1000 kr OyB BUKOpUCTaHHI
pO34MH Cynb(GaTHOI KUCTIOTH Macor 980 Kr 3 MacoBOIO YACTKOK KHCIOTH 78% i
amMoHiak Macoro 270 kr. BuzHauTe MacoBy 4acTKy BUXOLy Mponykry (y %) peaxuii
BiJl TEOPETHYHO MOXKIIUBOTO.

7. Tlpum HarpiBaHHI aMOHI{ HITPaTy YTBOPIOETHCS a30T i Boga. Po3paxyiite 00’ em
azory (H.y.), KM MOXHa NOOYTH po3KIajaHHsAM 0,4 T aMOHIN HITpaTy, SKIIO
00’eMHa 4acTKa MPaKTUIHOr0 BUXOAY a30Ty ckiaznae 89%.

8. Pospaxyiite o00’em witporen (II) okcumy, sKkuii MOXXHAa J00yTH mpH
KaTaJTITHIHOMY OKHCHEHHI 5,6 1 aMOHiaKy, SKII0 00’€MHAa YacTKa MPaKTUIHOTO
Buxony HiTporeH (II) okenny ckmanae 90%.

Jara: Ouinka: IMinnuc BuKiIagaua:
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JlaGopaTopHe 3aHaTTS Ne 5
Tema: Bynosa atoma.
Merta: 3acBOITH OCHOBHI BiJIOMOCTI TIpo OyTOBY aTomMa
IIpakTuyHi BMiHHS Ta HABUYKM: HABUNTHCS ONMCYBAaTH CKJIQJ aToMa 3a HOro
OCHOBHUMHM XapaKTEPUCTHKAMH, 3aCBOITH OCHOBHI MpPUHIWIM 3allOBHEHHS
€JICKTPOHAMH aTOMHHX opOiTaieli 0arato eJIeKTPOHHHUX aTOMIB.
IInan 3ansaTTA:
1. TecroBHif KOHTPOJIb 3HAHb 3/100yBayiB BHIIOI OCBITH.
2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.
3. Po3B’s3yBaHHs 3a1ad.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJH 3HAHB
OmnpaigroiiTe  3amporOHOBAaHI  JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMH TOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTiIHHOI poOoTH
CaMOCTIHHO OTmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBIaHHS Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIiBOECiaN 3a HUMH.
KoHTpoJIbHI NUTaHHSA 10 3aHATTA:
1. 1Io Buxopucrano JI.I. MeHaeneeBuM B SKOCTi apryMeHTY, 110 BU3HAYAE 3MiHY
BJIACTHBOCTE! €JIeMEHTIB Ta X croyyk?
VY yomy cyTb Mozeni OynoBu atoma 3a k. Tomconom?
Cxema nocriny E. Pezepdopna 3 poscitoBaHHs 0. - YaCTHHOK.
Coopmymtoiire nocrynatu H. Bopa?
Ha 1m0 BKa3yroTh Ta sIKi 3HAYEHHS MOXKYTh IIPUIMATH KBaHTOBI 4ucia?
Y vomy cytb npuniuny [aymi?
Slkuii MOPSIIOK PO3MIIICHHS €JICKTPOHIB y MeXaxX EHEPreTHYHOro ITiJpiBHS
BIJINIOBIIa€ CTIHKOMY CTaHy aToMa?
8. Cdopmymroiite npaBuia KneukoBcbkoro.
9. Yomy mpu MOHOTOHHOMY 3pOCTaHHI 3apsjy aroMa 3MiHa BIACTHBOCTEH
€JIEMEHTIB Ta X CHOJIYK BiOYBa€ThCS MEPiOTUIHO?
10. Slki eneMeHTH Ha3WBaIOTh TPYIIOBUMH aHAIOraMu?
11. ®i3uynuii 3MicT HOMEpY HEePioAY B IKOMY 3HAXOJUTHCS €IIEMEHT.
12. 1o Take moreHmian 10Hi3awLii Ta SIKI 3aKOHOMIPHOCTI MOro 3MiHU B TPy Ta
niepioni?
13. Slky eHepreTHdHy BENMYHMHY HA3WBAIOTh CIOPIJAHEHHSM 10 enekTpoHa? Ski
3aKOHOMIpHOCTI ii 3Minn y Ilepioguyniii Tabmwmi?
14. SIxi 3akoHOMIipHOCTI 3MiHH €(heKTHBHHX pajiyciB aToMiB? SIki 3aKOHOMipHOCTI
11 3mian y [lepioguaniit TaOmmri?
15. Ilo Take CTyIiHB OKWCHEHHS eJeMeHTa? Sk BH3HAYNTH MaKCHUMAalbHHIA,
MiHIMAJIbHUH CTYIiHb OKUCHEHHS Ta CTYIiHb OKHUCHEHHS eJIEMEHTA Y CIIONYIIi?

Nogkhwd

Jara: Ouinka: IMinnuc BuKiIagaya:
JlaGoparopHe 3aHATTSI Ne 6
Tema: [lepiognana cucrema Ta nepiogumanmii 3akoH /[.I. MeHzneneesa.

16



Meta: 3acBOITH OCHOBHI BiJIOMOCTI IpO TEPIOJUYHHNA 3aKOH Ta MEpPiOANYHY
cucremy J1. I. Menneneesna.
IpakTuyHi BMiHHS T4 HABMYKHM: HABYUTHCS OITMCYBATH BIIACTUBOCTI aTOMIB
€JIEMEHTIB Ta YTBOPIOBAHMX HHUMH CIIONYK 32 IOJIOKCHHSAM HOro B TeEpiomuyHii
chcTeMi, 3’SiCyBaTH IIPUYMHHM MEpiogWYHOI 3MIHM BJIACTUBOCTEH XIMIYHHX
€JIEMEHTIB Ta CHOJIYK, 10 YTBOPEHI HIUMHU.
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.

IHcTpykuis 10 BUKOHAHHS:

1. TecroBuii KOHTPOJH 3HAHB

OmnparirroiiTe  3ampoNOHOBAaHI JIITEPAaTypHiI JpKepela Ta MiArOTYWTECh  JI0
iHIUBITyaJIbHOTO TECTYBaHHS 32 OCHOBHUMH MOHSITTSIMH TEMH.

2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI poOboTH

CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTeCs 10 YCHOTO BUCTYITY Ta cIiBOeciin 3a HUMH.

KoHTponbHi 3aB1aHHS 10 3aHSATTA:

1. TIlepiommunuii 3axkon JI.I. MenneneeBa Ta cydacHe (OpMYIIOBaHHA
NEePiOINYHOrO 3aKOHY.

2. JloMeHaeneeBChbKi Kiach(ikariii XiMIYHUX €JIEMEHTIB.

3. ByznoBa nepiogn4yHOl cUCTEMH: TIEPIOAN, TPYITH, TIATPYIIH.

4. 3aj1eXHICTh BJIaCTUBOCTEH €JIEMEHTIB BiJl MOJIOXKEHHS B NIEPIOJMYHIN cCUCTEM.

5. IepiopnuHa cucreMa XiMIYHUX €JIEMEHTIB Ta elIEKTPOHHA Teopisi OyJI0BH aToMa.
6. SIki NpUHIKITY JIe)KaTh B OCHOBI MEPIOANYHOI CHCTEMU?

7. Slka iHndopMallis Mpo eIeMEHT 3HaXOIUTHCS B KOMIPII MepioAnIHOl cucTeMU?

8. SIK 3MIHIOIOTBCSA XIMIYHI BIIACTHBOCTI EJIEMEHTIB a) MajuX, 0) BEIHKHX
niepiozis?

9. SIki eneMeHTH 3HaXOMATHCS B roioBHUX (A) a siki B mobiunux (b) migrpymnax?

10. SIki eneMeHTH BIAHOCSTHLCS JI0: JIyXHHUX, JTY)KHO3EMEIbHUX, OJaropoiHHUX ras3is,
XaJbKOI'€HIB, rajoreHin?

3aBaaHHs /i1 1a00paTOPHOr0 BUKOHAHHA B MaJux rpynax (3-5 oci0)

Jdocain 1

Ha3ga: B3aemonist HaTpilo 3 Boo10

OOnagHaHHs 1 peakTHMBHM: HATPil MeETaNiYHHUN, KPHUCTANI3aTop, pPO3YNH
¢benondraneiny, GpiTbTpyBaabHUIT NAMIp, MIHIIET.

Texnika mpoBeeHHs a0cainy: Bumutn kpucranizaTop 3 coA00, HATIOBHUTH HOTO
Ha % BOOIO 1 jofaTH 10 Bomu 6-8 KpamummH po3unHy (eHondTaneiny, BiapizaTu
IIMATOK HATPilO0 PO3MIPOM 3 TOPOMIMHY, OYUCTHTH HOTO Bif racy (GpiTeTpyBaTbHIM
TanepoM i TOKJIACTH Y BOAY Ha CepeArHy KpucTanizaropa. CrocTepiratn o3HaKH
MIPOXOMKEHHS PeaKIlii, BIIMITUTH 3MiHy 3a0apBIICHHS iHAUKATOPY Y BOII.

OnwumriTe 3apONOHOBAaHMI €KCIIEPUMEHT 3a TIAHOM:
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1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI NPOAYKTIB peaxiii

4. O3HaKH TPOXOHKEHHS peakIii

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpeHHS NPOIYKTIB peaxiiii

7. BucHoBok

8. [IpaBuyia TEXHIKH OE3MEKH

Hocain 2
Hassa nocniny: Bzaemonisi kanibLiio 3 Boaow

O0naHaHHA i peakTHBH: KPUCTATI3aTOp, METATIUYHUNA Kalblliii, Mana mpobipka
0o0MOTaHa CKOTYeM, UL, OMHT, po34urH (eHonTaneiny, najJbHUK.

Texunika nmpoBeneHHs gocaiay: B kpucTanizaTop 3 BOIOIO MEpEeBEPHYBILH 1O TOPU
JTHOM, 3aHypUTH NpoOipKy (0OMOTaHy CKOTHEM) 3alloBHEHY BOOK. KambiieBi
OLIYPKH OYMCTHUTH 32 JAOMOMOTOI0 (iIBTPYBaJILHOIO MANepy Bif racy, 3aropHyTH y
OuHT 200 Mapiio, B3ATH IIMMISMH 1 3aHYpUTH y Bony. Konu BHOIIATBCS mepiii
JeKiIbKa IyXUPIiB Ta3y, MiIBECTH MIIIEYOK i3 KaJbIlieM IiJ OTBip mpoOipkw,
3a4eKaTH IOKH MpoOipKa 3alOBHUTHCS Ta30M, IMPOBECTH HOTO BUIPOOYBAHHS HAX
MATBHUKOM, a J0 PO3YHHY y KPHUCTANI3aTopi JONATH JAEKibKa KpPAIUIMH PO3YHHY
benondraneiny.

OnumriTe 3apONOHOBAHNH EKCIIEPUMEHT 32 IIAHOM:

1. ®@i3u4HI BIACTUBOCTI BHXiJHUX PEIOBHH

2. YMOBH TIPOXOHKCHHS PeaKiii
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3. ®i3uuHi BIACTHUBOCTI INPOAYKTIB peaxiii

4. O3HaK{ POXOJKCHHS peaKIlii

5. PiBHsSHHSA peakiii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. [IpaBuia TexHiKK OE3MeKU

Hocain 3 (BukoHnyerbest ieMOHCTPalliliHO)
Ha3zga nocniny: Bzaemoniss Mmarsiio 3 Bojoro

Oo6aagHaHHs i peakTHBH: KOHiuHA Ko0j10a Ha 150-300Mu1, 300MI TUCTHUIIBOBAHOT
BOIY, MarHi€eBa CTpiyKa, TIOPOIIOK MAarHiro, MW, NaJbHUAK, JOXKKa IS
CITAJIIOBaHHS PEYOBHUH.

Texnika mnpoBeneHHst pociigy: [lepwuii cnoci6. B xoHI4HIN KoONOl CHIIBHO
kun’aTsath 150-300Mi1 AMCTHITLOBAHOT BOIH, 11100 Mapy BOJM HOBHICTIO BUTICHHIIH
TMOBITPs1. 3aIallO0Th CTPIYKY a00 OIIYpKM MAarHilo i, TpUMarouu il BEpTUKAJIBHO
LIMOISIMY, BHOCATH B KONOy. MarHiidi NpoJOBXYye TOpIiTH B mapax BOAU, B
TOPJIOBHHI KOJIOU 3’ SBJISIETHCS TIOYM s BOJIHIO.

pyeuil cnoci6. B xoHiuHy kon0Oy HajauBaioTh 2/3 00’eMy Temnoi Bomu. JIOKKOO
JUIsL CTIaJIFOBaHHS PEYOBUH HAOMPArOTh 13 OAHKKM MarHi€BUil MOPOIIOK 1 HATPIBaIOTh
Wioro y monym’i manpHuka. I[I[oWHO MarHiii TO4YHE TJITH MOKPAK, JOXKKY
3aHYpIOIOTh Y BOIly, HE TOpPKalO4UCh AHa KoiOu. Boza 3akumnae, y ropioBuHi Konbu
3’SIBJISIETHCS TIONYM s BOJHIO. 3a3HAUYTE O3HAKH MPOXO/KEHHS PeaKiliid.

OnumriTe 3apONOHOBAHNI EKCIIEPHMEHT 32 TIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBH TPOXODKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB PpeAKIIii
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4. O3HaKH TIPOXOJKECHHS PeaKIlii

5. PiBHsHHS peakii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucnoBok

8. [IpaBuia TexHIKU Oe3MeKU

Hara: Ouinka: IMignuc BUKIagaya:

JlaGopaTopHe 3aHsaTTa Ne 7
Tema: CxnagaHHA €NEKTPOHHUX KOH(QIrypalid aToMiB Ta BH3HAUCHHS 3a HUMH
BJIACTUBOCTEH €JIEMEHTIB.
Merta: 3acBOITH 3HAHHS MPO B3a€MO3B’SI30K TOJIOKEHHSI €JIEMEHTa B TIEPiOIUYHIMI
cucremi JI.1. MenzeneeBa ta OyJjoBy aTOMa XiMi4HOTO €JIEMEHTY.
IIpakTUyHi BMiHHSI Ta HABMYKHU: HABYUTHCS CKIIAJATH €NEKTPOHHI KOHDiryparii
aTOMIB XIMIYHUX €JIEMEHTIB 3a TOJNIOKEHHsIM B mnepioguuHid cucremi [I.1.
MeHnneneesa, BU3HAYaTH 3HAYCHHS KBAHTOBHX YHCEL.
IInan 3aHaTTA:

1. TecroBuii KOHTPOJIb 3HAHB 3100YBaUIB BHUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI pOOOTH.

3. BuKOHaHHS TpeHYBaJIbHHX BIPAB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOIH 3HAHB
OmnparrroiiTe  3amponOHOBaHI  JIiTEpaTypHI DKepela Ta MATOTYHTech IO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IUTAHOM CaMOCTIHHOI poOOTH
CaMOCTIiHO OmpaIfoiTe 3ampoNOHOBaHI KOHTPOJbHI 3alUTAaHHS/3aBJaHHS Ta
MATOTYHTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KoHTpoabHi 3aBIaHHSs /10 3aHATTA:
1. Axy iHoOpMaIIifo PO CTaH €IEKTPOHA B aTOMi MOXKHA OTPUMATH 32 3HAYCHHSIM
MIEBHOT'O KBAHTOBOI'O YHCIIA: ) TOJOBHOTO Nn; 0) opOiTambHOro 1; B) MarHiTHOrO m;
T) CIiHOBOTO §?
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2. 3HayeHHs SKOrO KBAaHTOBOI'O YHCJIAa HEOOXiZHO 3HATH, 100 BU3HAYMTH
PO3MIIIIEHHSI E€JIEKTpOHA: a) Ha EHEpPreTHYHOMY piBHI; O) Ha EHEPreTHYHOMY
i piBHI?

3. SIx, BUKOpUCTOBYIOUM TNpaBHiI0 KIIEYKOBCHKOrO, MOKHA CKJIACTH E€HEPreTHYHY
IKaJLy, SIKa BigoOpakae MMOCIiOBHICTh PO3MIIIIEHHS €JIEKTPOHIB B aTOMi?

4. Sk MOXHa BHU3HAYUTH MaKCHMaJbHO MOXIIMBE YHCIO €JEKTPOHIB: a) Ha
€HepreTUYHOMY piBHi; 0) Ha eHepreTHYHOMY Mi/IPiBHI; B) Ha opOiTasi?

5. SIxi BUMAnKM «IpoBaNY» ENEKTPOHIB Ha MpUKIaAi edeMeHTiB [V mepiony Bam
BitoMi? SIK MOSICHIOIOTHCS 11l BUITAIKU?

6. Sk BU3HAUMTH HaJISKHICTh €IEMEHTa JI0 TIEBHOI eJIeKTPOHHOI poAnHH?

7. Sk 3a eEeKTPOHHOIO OYIOBOIO aTOMa XiMIYHOTO eJIEMEHTa MOJKHA BU3HAUUTH, UM
€ eJIEMEHT MeTaJloM abo HemeTanoM?

8. Sk 3a eNEeKTPOHHOI OYyJOBOK aToMa XIMIYHOIO eJIeMEHTa MOXKHA
CIPOTHO3YBATH HOT0 BaJIEHTHI MOYKIIMBOCTI?

9. SIkux mpaBWI HEOOXiTHO TOTPUMYBATHUCH, 100 CKJIACTH CICKTPOHHY (HOPMYITY
Ta eJeKTPOHHO-TpadiyHy CXeMy aToMa XiMI4HOro eeMeHTa?

Hara: Ouinka: Ilignuc BukIagava:

JlaGopaTopHe 3ausaTTsa Ne 8

Tema: Ximiunuii 38's30k. KoBaneHTHHH 3B'30K.

Merta: 3acBoiTv 3HaHHS MMPO XIMIYHHUIA 3B'SI30K, THUIK XIMIYHOTO 3B'SI3KY, OYIOBY

XIMIYHHUX PEUOBHH.

IIpakTHyHi BMiHHA Ta HABMYKM: HABYMTHCS BH3HAYAaTH BAJICHTHI €NIEKTPOHH,

BH3HAYATH THUIT XIMIYHOTO 3B'3Ky B CIIOJIYII Ta TiOpHIM3allil0 aTOMHUX OpOiTanei

B aTOMi.

IInan 3aHaTTA:

1. TecroBuii KOHTPOJBb 3HAHB 3[J00yBaYiB BUIIOI OCBITH.

2. TeopernHe ONMUTYBaHHS 3a IUIAHOM CaMOCTiIHHOI poOOTH.

3. BuKoHaHHS TPEHYBAJILHUX BIPAB.

IHcTpyKIiA 10 BUKOHAHHS:

1. TecroBuif KOHTPOIH 3HAHB

OmnparrroiiTe  3amponOHOBaHI  JIiTEpaTypHI DKepela Ta MATOTYHTech IO

1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.

2. TeoperuvHe ONMUTYBaHHS 3a IUTAHOM CaMOCTiIHHOI poOOTH

CaMOCTIiHO OmpaIfoiTe 3ampoNOHOBaHI KOHTPOJbHI 3alUTAaHHS/3aBJaHHS Ta

MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 3a HUIMHU.

KoHTpoabHi 3anuTaHHsA 10 3aHATTH:

1. 3a paxyHOK 9Oro BiOYBa€THCS YTBOPEHHS XIMIYHOTO 3B’s3Ky? K mpu 1b0oMy

3MIHIOETBCS €HEePTisl CHCTEMHU?

2. Sk 3MIHIOETbCS €HEpTisi CUCTEMH, IO CKIAJa€Thcs 3 ABOX atomiB [imporeny

pH iX 30rKeHHi?

3. Sxwuii 3B'130K Ha3MBa€THCA KOBAICHTHUM? SIKi € BHIIM KOBAJICHTHOTO 3B’SI3KY?
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4. OxapaxTepu3yiTe NOISAPHUI 1 HETTOJISPHUI KOBAJICHTHHH 3B’ SI30K.

5. Ha sxkux opOiTansx MOXYTh 3HAXOAHWTHCH EJIEKTPOHH Y BWIIAJKY YTBOPEHHS
KOBAJICHTHOT'O 3B 513Ky 32 PIBHOIPABHUM MEXaHi3MOM?

6. SIki aToMH HaJaOTh BaJIEHTHI €JIEKTPOHU JUIS YTBOPEHHS KOBAJEHTHOTO
3B’S3KY 32 JJOHOPHO-AaKLENITOPHUM MEXaHiZMOM?

7. TlosicHiTh Taki XapaKTEPUCTHUKH KOBAJEHTHOTO 3B’SI3KYy SIK HACHUYCHICTb,
HaINpsIMIICHICTh, KPATHICTb.

8. Mpyruii i tperiit nepionu IlepionuuHoi TabnuIi MaroTh IO BiCiM €JEKTPOHIB.
YoMy 1OpiBHIOE MAaKCHMaJlbHA KOBAJICHTHICTh KOXXHOT'O 3 HUX 1 YOMY BOHA pi3Ha?
9. SIki enekTpoHHI XMapH MOXYTh YTBOPIOBATH G, a SIKi 7-3BSI3KH?

10. Sxkumu THIAMU 3B’3KiB (G YU ) YTBOPIOKOTHCS OJMHAPHI, MOBiHHI, MOTPiiHi
3B’ SI3KU?

11. Ti6puausanis aToMHUX opOiTaeii (sp, sp?, sp°).

12. SIxi enemMeHTH MalOTh ITOCTIHHUI CTYIiHb OKMCHEeHH:? HaBecTr npukiagy.

13. SIki enemeHTH MalOTh 3MiHHUI CTYNiHb OKMCHEeHHA? HaBecTn npukiiaau.

Hara: Ouinka: Ilignuc BukIagava:

JlaGopaTopHe 3ausaTTsa Ne 9
Tema: I\/'IOHHI/II‘/‘I, METaJliYyHuil Ta BOAHEBHII 3B'I30K.
Meta: 3acBoiT 3HaHHS NPO WOHHMM, METaJiyHMW Ta BOJHEBHU 3B'A30K Ta iX
OCHOBHI XapaKTEPUCTUKH B TIOPIBHIHHI 3 KOBAJICHTHHM.
IIpakTHyHi BMiHHS Ta HABHYKH: HABYUTHCS BU3HAYATH TUO 3B 3Ky SAKHUH
YTBOPIOETBHCS MK aTOMaMH XIMIYHHX €JIEMEHTIB, THIT KPUCTAIIYHOI IPATKH.
Ilnan 3ansTTA:
1. TecroBuii KOHTPOJIb 3HAHB 3/100YBaUiB BUIIOI OCBITH.
2. TeopernyHe ONHUTYBaHHS 32 IIAHOM CAMOCTIHHOT POOOTH.
3. BuKOHaHHS TpeHYBaJbHHX BIPAB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparmroiiTe  3anpoNOHOBaHI  JIITEpaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITya bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSAMH TEMHU.
2. Teoperu4He ONMUTYBaHHS 3a IUTAHOM CAMOCTiIHHOI poOOTH
CaMOCTIiHO OmpaIfoiTe 3amnporoHOBaHI KOHTPOJbHI 3alUTAaHHS/3aBJaHHS Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CIiBOECiTN 32 HUIMHU.
KoHTpoabHi 3anMTaAHHSA 10 3aHATTH
1. MexaHi3M yTBOpEHHS HOHHOTO 3B SI3KY.
2. Yomy mporuec monspusaiii HOHIB y Moiekyni € JgBoctopoHHIM? ki iforo
CKJIaI0B1 ?
3. OCHOBHI XapaKTepUCTHKH HOHHOTO 3BSI3KY
4. Jlns sxoro BUAY HOHIB CYTTEBOIO € 1X MOISIPU3yIOYa [Tist?
5. ki icHyIOTh 3aKOHOMIiPHOCTI 3MiHHU MOJSIPU3YIOUOi ii HOHY B 3aJIe)KHOCTI BiX
Horo po3MipiB, 3apsiy Ta TUILy opOiTai?
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6. o Take momspu3oBaHIiCTh HOHY? SIK 3a€KHUTH L1 XapaKTEPUCTHKA Bix oro
3apsny Ta 3Ha4eHb T'OJOBHOTO 1 IMOOIYHOrO KBaHTOBUX 4YHCEN, OpOiTaneH, mo
PO3MIIIYIOTH BAJICHTHI €IEKTPOHU?

7. 1llo Take BOAHEBWI 3B’S30K i YOMY BiH HPUBOIUTH 10 AHOMAJBHOI 3MiHH
(I3MYHUX BIIACTUBOCTEH PEYOBUH 3 TAKHM THIIOM 3B’S3KY?

8. Ik 3MiHIOETBCS 3Ha4YEeHHs eHeprii HOoHI3alii mpu mepexoai Bil HEMETaTiuHHX
JO0 METaliyHHX eJeMeHTiB ? Y YoMy crenu¢ivyHiCTh YTBOPEHHS METaliqyHOTO
3B’S3KY?

Hara: Ouinka: innuc BUK1agava:
JladopaTtopHe 3ausTTa Ne 10
Tema: Ximiuni peakirii. OKHCHO-BIHOBHI pEaKIlii.
Merta: 3acBoiTu 3HaHHS NMPO KiIacu(ikaiilo XIMIYHUX peakiiii, OKHCHO-BiTHOBHI
peaxIlii Ta CocoOU PO3CTABJISIHHS B HUX KOCQII[IEHTIB.
IIpakTuyHi BMiHHSI Ta HABWYKH: HABYNTHCS BH3HAYATH THIT XiMiUHOI peaxiiil,
CTyIICHI OKHMCHEHHS €JIEMEHTIB, OKMCHHKA Ta BiTHOBHHKa B XIMIiuHIHl peakiiii,
PO3CTaBIATH KOeilliEHTH B PIBHAHHI XIMIYHUX PEaKIii.
Ilnan 3aHATTA:

1. TecroBHiT KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernuHe onmuTyBaHHS 3a INTAHOM CaMOCTIHHOI POOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IHcTpyKIisA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIb 3HAHB
OmpauoiiTe  3anpoNOHOBaHI  JIiTEpaTypHi JpKepena Ta  MIATOTYyHTeCh 10
1HIMBIAYyaJ bHOTO TECTYBAaHHS 32 OCHOBHMMH MOHATTSAMH TEMH.
2. TeopernHe ONUTYBaHHS 3a IJITAHOM CaMOCTIMHOI poOOTH
CaMOCTIHHO OmpaIlfoiTe 3ampooOHOBaHI KOHTPOJbHI 3allUTaHHS/3aBJaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHIBOECIM 32 HUMHU.
KoHTposbHi 3anuTaHHA 10 3aHATTS.
1. V 4omy mnojsrae OCHOBHA BIJMIHHICTh OKHCHO-BIJHOBHHUX peakKIlii Bij
0OMIHHUX ?
2. 1o Take cTyIiHb OKMCHEHHS?
3. Slkum Moke OYyTH CTYNiHb OKHCHEHHS OKHCHHUKIB 1 SIKHM BiH MOXe OyTH y
BiTHOBHUKIB?
4. Slx 3a JOMOMOrold HOMEpY TpPYNH BH3HAYA€THCS MAaKCUMAaJbHHH Ta
MiHIMAJIIbHUH CTYTICHI OKUCHEHHS eJIEMEHTIB?
5. HaBenits (hopMysIM THIIOBHX OKHCHHKIB Ta BiTHOBHUKIB? BU3HAUYCHHSI CTymeHs
OKHICHEHHSI €JIEeMEHTa, [0 Oepe y4acTh B EIIEKTPOHHOMY OOMiHi.
6. Jlo sKUX CMONYK BiHOBIIOETHCS Kamiii nepmanranat KMnQOy y 3anexHocTi Bij
CepeIOBHIIA.
7. dxux ¢opm wHabysarote cromykn Cr (V1) B kucimoMy Ta B JIY)KHOMY
CepeIoBHINAX.
8. Mo € kinnesum npoaykroM BiguosnenHs Cr (VI) B kucioMy, HelTpaibHOMY Ta
B JIy’)KHOMY CepeoBUIIaX?
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9. 3a paxyHok uoro HiTpatHa kucinora HNOs BHKOHye cBOIO (YHKLIIO TNIpH
OKHMICHEHHI MeTaiB?

10. Mo sxux crmomyk Moxke BigHoBmoBaticss HNO3? Bix doro 3amexuTh rimOuHa
BiJTHOBJICHHS HITPATHOI KUCIIOTH?

11. Slxoto moBuHHA OyTHM KOHUEHTpawis cyiabdarHoi kucinotn H>SOs, mob mpu
B3a€MOZIT 3 aIIOMIHIEM BHIIIMBCS BOAECHD ?

12. 3 sxuMHM MeTanaMHu BCTYNIA€ B OKHCHO-BITHOBHHMH IIpOIlEC KOHIICHTPOBaHA
cyiabdartHa kuciaora? Jlo 4oro BOHa MOXE BiTHOBJIIOBATHCH B XOJi TaKOro
npotecy?

Jara: Ouinka: Minnuc BUKIagaya:

JlagopaTopHe 3auHsTTa Ne 11
Tema: HarucaHHs piBHSHb OKHCHO-BIIHOBHHUX XIMIUHHX pEaKIlii.
Meta: 3acBOiTH 3HaHHS i3 NPaBWJI HAIUCAHHS OKHCHO-BIJIHOBHHMX peakiii Ta
PIBHSIHB peaxiliii eneKTposizy, BU3HAYCHHs POJIi CTPYMY B PIBHSIHHI €IEKTPOIIi3y.
ITpakTUYHi BMiHHS TA HABUYKH: HABUATHCS BH3HAYATH OKHUCHHKA, BiJHOBHHKA,
KaToja, aHoIi.
Ilnan 3aHATTA:
4. TecroBuii KOHTPOIIb 3HaHB 3700yBaYiB BUILOI OCBITH.
5. TeopernyHe onuTyBaHHS 32 IJIAHOM CAMOCTIHHOT pOOOTH.
6. BuKOHaHHS TpeHyBaJbHHX BIPAB.
IHcTpyKIisA 10 BUKOHAHHS:
1. TecroBuii KOHTPOJIH 3HAHB
OmpauoiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
1HIMBITYya bHOTO TECTYBAaHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuHe ONMUTYBaHHS 3a IJTAHOM CAMOCTIHHOT poOOTH
CaMOCTIHO OmpaIlfoiTe 3ampoOHOBaHI KOHTPOJbHI 3allUTaHHS/3aBJaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIIBOECIM 32 HUMHU.
KoHTposbHi 3anMTaAHHSA 10 3aHATTA:
1. Tunu OKHCHO-BITHOBHHX PEaKIIiil.
2. Cronyku BiTHOBHUKH.
3.  CrHonyku OKHCHHKH.
BukoHaHHS TPEHYBAJILHUX BIPaB.
1. JlonmumriTe piBHAHHS OKHCHO-BITHOBHHX PEAKIii METOAOM eJIEKTPOHHOIO
Oamancy. BxkaxiTe OKHCHHWK, BiJHOBHHK. BuW3HauTe TIpOLleCH OKHCHEHHS,
BimHOBJIEHHS. Po3cTaBTe KoedimieHTH.
Cu + HNOs(po3B.)
NaCrO: + Br, + NaOH
Cu + HNOs(koHir.)
Zn + HySO4(koHi1.)
As;03 + HNO; + H,0
KCIOs + HCI
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KOH + Cl;

KMnOg4 + KI + H,SO4

P + HNO;

K2Cr,07 + HCl(koHi1.)

KOH + Cl;

MnO; + HC1(komir.)

Cr(OH);z + Br, + KOH

2. MeronoM HamiBpeakIliii 100epiTh KoeilieHTH B OKUCHO-BITHOBHUX PEAKITisX,
BH3HAYTE OKUCHHK, BiJHOBHUK, IPOIICCH OKHUCJICHHS Ta BiJHOBJICHHS, BKaXKITh THII
OBP, 00uHcIiTh CyMy K0e(illi€HTIB B i10HHO-MOJICKYJIIPHOMY PiBHSHHI:
FeSO4 + HNO; + HySOs— Fey(SO4)3 + NO + H0

NO; + KMnO4 + HO— KNO3z + MnO; + HNO3

I, + H,O,— HIOs + H,O

HCIO + H,0,— HCI1 + O, + H,0

Al + HNO3— AI(NO3)3 + NH;NO3 + H,O

HCI + MnO,— MnCl; + Cl, + H,O

H>S + HNO3;— S + NO, + H,0O

NH;NOs;— N,O + H,O

NaNO; + KMnO; + H,SO4— NaNOs; + MnSO, + K,SO4 + H,O

NaBr + MnO; + H,SO4— MnSQO4 + Na,SO4 + Br, + H,O

KNO; + Kl + H,SO4— NO + I; + K;SO4+ H,O

KAsO; + KNO3; + KOH — K3As0, + KNOz + H,O

Jara: Ouinka: Iignuc BUKIagaya:

JlaGopartopHe 3ansaTTsi Ne 12
Tema: Enexrpoximiuni nporecu. Enexrpotis.
Mera: 3acBOiTH 3HaHHS HPO OCHOBH EJIEKTPOXIMIYHHUX IPOILECIB, ralbBaHIuYHUN
€JIEMEHT, eJIEKTPOIIi3, POJb EIEKTPUUHOIO CTPYMY B EIIEKTPOIIi3i.
IpakTHyHi BMiHHA Ta HABMYKM: HABUMTHCS BHU3HAYaTH OKHCHHKA Ta
BiJTHOBHHKAa B €JEKTPOXIMIYHOMY TpOLIECi, aHOJl Ta KaTOJA B rajbBaHIuHIl mapi,
MUCATH PIBHSHHS €JIEKTPOIII3Y.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.

3. BuKoOHaHHS TpeHYBaJbHHX BIPAB.
IHcTpyKUis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnparroiiTe  3amponOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ IbHOTO TECTYBAHHS 32 OCHOBHUMH IOHSTTAMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3amporOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
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KoHTpoJIbHI 3an1MTAHHSA 10 3AHATTH.

1. EnexTpoxiMi4HHWI psii aKTUBHOCTI METAJIIB.

2. TIosCHITH CYTh TIPOIIECY EIIEKTPOITI3Y.

3. Karomni Ta aHOmHi mporecu, IO BiAOYBAarOThCS MiJ Yac ENeKTpomi3y. Sk
3apsUKEH] KaTox i aHOJI IIPH MPOBE/IEH] eIeKTpoizy?

4. Tlix miero SKUX YMHHUKIB BiIOYBAETHCSA MPOIEC SICKTPONITHYHOI JUCOIiaIii B
po3uUMHax i po3riaBax?

5. EnexTpori3 po3IniaBiB.

6. Enextpomni3 po3unHiB. KatoaHi Ta aHOIHI MporiecH.

10. Slxa MOCHIOBHICTH BiJHOBJICHHSI KaTiOHIB TPU TPOBEICHHI EICKTPOMI3y Y
BOJHOMY PO3YHHI €NIEKTPOIITY?

11. Sk BigOyBa€eThCs MPOIIEC SMEKTPONITUIHOTO BiTHOBJICHHS BOIU?

Jara: Omninka: IMignuc BuKkIagava:
JladopaTopne 3ausaTTsa Ne 13

Tema: Tenosuii eekr peaxuii. IIBUIKicTh XiMiYHOI peaxiiii.
MeTta: TpakTyBaTH XIMi4HI TPOIECIB 13 MO3MLiH iX TeruoBux edekrtiB. OCHOBHI
3aKOHOMIPHOCTI TPOTIKaHHS XIMIYHMX TIPOLIECIB, arperaTHUil CTaH pPEYOBHHH,
OCHOBHI MOHSTTS Ta 3aKOHU XIMIYHOT TEPMOJIHAMIKH.
IlpakTHyHi BMiHHA _Ta HaBHYKM: pO3paxyBaTH TeIUIOBHH e(deKT XiMidHOi
peakiiii, BUKOPUCTOBYIOUM 3HAYEHHsS TEIUIOTH 3TOPSHHS BUXIAHUX PEYOBHH 1
MPOAYKTIB peakiii, BUKOPHCTOBYBATH TEPMOJIMHAMIUHI (YHKII IS OLIHKA
CHPSIMOBAHOCTI TPOLIECIB.
Ilnan 3ansTTA:

1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IIAHOM CAMOCTIMHOT pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.

IHcTpyKIiA 10 BUKOHAHHS:

1. TecroBuif KOHTPOJIH 3HAHB

OmparmroiiTe  3anpoNOHOBaHI  JIITEpaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.

2. Teoperu4He ONMUTYBaHHS 3a IUTAHOM CAMOCTiIHHOI poOOTH

CaMoOCTIifHO OTIpAITOiTe 3alpPOIOHOBAHI KOHTPOJBHI 3alMTaHHsA/3aBIaHHS Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CIiBOECiTN 32 HUIMHU.

KoHTpoabHi 3anMTAHHSA 10 3aHATTS.

1. Bwuau cucrteM Ta X BU3HAYECHHS.

2. Temnosuii eext peakiiii. Ek30- Ta eHIOTEpMiuHI MpOLECH.

3. TloscHiTh 3B'130K 3HAKy TEIUIOBOTO e(ekTy Ta MpolEeciB BUAUICHHS Ta
TIOTJIMHEHHS €HEepTii B X0 peaxilii.

4. Tennora yTBOpeHHS, pO3YMHEHHS Ta 3TOPAHHS PEYOBHH.

5. 3axon I'ecca Ta HacIiIKA 3 HHOTO.

6. Po3paxyHok TeruioBoro edekTy peakiii 3a 3akoHom ['ecca.
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7. 3B'I30K TEIUIOBOrO0 €PEKTy Ta KITBKOCTI TEIUIOTH, IO BHIUISETHCS B XOJi
XiMiYHOI peakii.

8. 1o Take MBUAKICTD XIMIYHOI peaKIii?

9. ki hakTOpH BILIMBAIOTH Ha MIBUAKICTH XIMIYHOI peaKiii?

10. 3akon nii mMac. BrmimB koHIEHTpamii pearylouMx pPE4YOBMH Ha IIBHJIKICTH
XiMiYHOI peakiii B TOMOreHHUX Ta T€TEePOreHHHX XIMIYHHX Mporecax.

11. ®i3uyHuMii 3MicT KOHCTAHTH MIBUAKOCTI XIMIYHOI peaKIii?

12. BrmB TemriepaTypu Ha IIBUIKICTH XiMidHOI peakuii. [Ipasuno Bant-I'odda.
13. ®izuynuii 3MicT TeMepaTypHOro KoedimieHTa XiMigHOI peakIii?

3aBgaHHs 1/ 1a00paTOPHOro BUKOHAHHS B MAJIMX rpynax (2-5 ocio)

Jocain 1

HaszBa mocnmigy: 3ame:knicTh mBHAKOCTI peakiuii B3aemoaii MertandiB (UIMHK,
MarHii, 3a;1i30) 3 XJIOpUHOK KUCJIOTOIO BiJl NPUPOIU METATY

Oo0naananusa i peaktuu: Tpu oxHakoBi Ximiuni crakanu (Ha 50 - 100 m),
po3unH xjopuaHoi kucnotH (1:1), MarHieBuii, IMHKOBUIA, 3a1i3HUI MOPOIIOK abo
OUIYPKH, LINATENb.

TexHika npoBeneHHs aociainy: B Tpu crakann Hanutu ognakosuid (10 — 15 mur)
00’em xJopuaHOl kuciaotH (1:1) momicTuTH: B mepiinii — MarHi€Buid, B APYrui —
IMHKOBHH, B TpeTiil — 3ani3Huii mopoiok, npuonusHo no 0,5-1 r. IopiBusiiTe
HIBUJIKICTh MPOXO/PKEHHS PEakiliii B cTakaHYMKax. 3po0iTh BUCHOBKH SIK 3aJICKUTh
HIBUJIKICTh PEaKIil BiJl IPHUPOAN METAIy.

OnuuiTh 3apoONOHOBAHUI EKCIIEPUMEHT 3a TIAHOM:

1. ®i3uuHi BIaCTUBOCTI BUXIJAHUX PEUYOBHUH

2. YMOBH NpPOXO/KEHHS peakiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxilii

4. O3HaKH TPOXOKEHHSI peaKIii

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii

7. BucHoBok

8. [IpaBmna TexHIKN OE3MEKN
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Hocain 2
Ha3zBa pocainy: BrmiB cryneHst moapiOHEHHSI TBEpIOrO peareHTy Ha IIBHAKICTH
XiMigHOI peakuii.

OOnanHaHHA Ta peaKkTHUBHU: Kpeiga (mmMatku po3Mipom 0,5 cM Ta MOPOMLIOK),
PO3YHH XJIOPUIHOI KHCIOTH, MPOOIpKH, ITATHB.

Texnika mnpoBeaennsi: B ogHy mnpoOipky MNOKIamiTh TPYAOUKY Kpeuam 3
npubam3auM  giamerpom 0,5 cM, y Apyry — IMOpOIIOK KpeWau, piBHOLIHHWK 3a
Macoro rpyao4ili. B o0unaBi mpodipku 00epekHO JogaiTe OJU3BKO 2 MIT XJIOPUTHOI
KHCIIOTH. 3BEPHITH YBary B sIKii i3 IpoOipOK peaxiiist Bif0yBa€eThCs MBH/IILIE.
OnuuiTh 3apoOHOBAHUI EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BJIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH NPOXOKEHHS peaKiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peakiii

N

. O3HaKH NPOXOKEHHS peaKilii

9]

. PiBHsiHHS peakuil

=)}

. Jloka3 yTBOpeHHS MPOAYKTIB peakiii

7. BucnoBok

8. [paBuia TexHiku Oe3MeKu

Hocain 3

HazBa pmocmimy: 3anexHicTh mBHAKOCTI peakuii MerajiB (IMHK, Marii,
3aJ1i30) 3 XJIOPUIHOI0 KHCJIOTOI0 Bil KOHIEHTPALil KHCJI0TH

O6aagnanHs i peaktuBu: J[Ba omHakoBi Ximiuni crakanu (Ha 100mu), po3unn
XIOpUIHOT KACTOTH (1:3), IIMHKOBI TpaHyIH, MIMAaTeNb.

Texnika npoBeaeHHsi gocainy: B mepumii crakan Hamutu 10 M1 XjopumHOi
kucioru (1:3), B apyruii crakan — 10 mur po3unny xmopuaHoi kuciotd (1:3) Ta
nomaire 1o KAcioT 50 MII IUCTHIIFOBAHOI BOIX . B KOXKHMI CTakaH IIOMICTITE I10
4-5 rpanynm muHKy. IlopiBHSITE MIBHIKICTE MPOXOKEHHS pEaKLiii B KOXXHOMY
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crakaHi. 3po0iTh BHUCHOBKH, SK 3aJIC)KUTh IMIBHIKICTh PEakilii BiJ KOHICHTpAIii
XJIOPUTHOT KHCITOTH.

OnumriTe 3anpOOHOBAHUN EKCIIEPUMEHT 3a TUIAHOM:

1. ®i3uuHI BIACTHBOCTI BUXIJTHUX PCUOBHH

2. YMOBH TPOXODKCHHS PEaKIIii

3. Oi3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH IPOXOJHKEHHS peaKIii

5. PiBHsHHSA peakii

6. Jloka3 yTBOpEeHHS NPOIYKTIB peakiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3nekn

Hocain 4

Hazsa nocniny: Ex3orepmiuna peakiisi
O0naHaHHS: TTOPOIIOK AOMIHIIO (TIyapa), KpUCTaIIYHUI HOM, CTymKa, MiMneTKa,
BOJIa, JI3BiH, JIOTOK, KepaMiyHa TUTUTKA.

Texnika BUKOHAHHS TOCJiAY: PO3ITPITh KPUCTANIYHUIA WO Y CTYIII, 3MillIaiTe
AIIOMIHI€BUIT TOpOIIOK 3 #omoM. Ha kepamiuHy abo a30ecTOBY IUIMTKY HACHUIITE
cymim ripkoro. Ha cymim kamHiTh 3-5 kpamnenb Boau (peakilis MPOBOIUTHCS Y
BUTSDKHINM miadi Ta mijg J3BOHOM, SIKIIO TEMIEpaTypa B NPUMIMICHHI HIKYa 3a
18°C, To BOAY CIIi/T TPOXH MiTITPITH ).

OnumriTe 3anpOIOHOBAHNI EKCIIEPIMEHT 32 TUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TIPOXOHKCHHS PEeaKii
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3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakKiii

4. O3HaKd IPOXOJHKEHHS PeaKIlii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOK

8. [IpaBuiia TEXHIKU OE3MEKH

Hocaing 5

Hassa nocniny: Engorepmiuna peakuist
O0naHaHHs i peakTHBH: TPOOipKa, KOPOK 3 TA30BIJIBIAHOI TPYOKOIO, Manaxir,
BaIHsIHA BOJIa, MPOOipKa, 1a00paTOPHHIA ITATUB 3 JIATIKOIO, TAJIbHUK, CIDHUKH.
Texnika npoBenenns gocainy: CkiaiTe Npuiaja ajis po3KiIagy Mayiaxirty, IUis
LLOr0 BHKOpHUCTaiiTe MPOOIpKy Ta KOPOK 3 Ta3oBiIBiAHOI TpyOkoto. [lepesipre
NpUIag Ha TEPMETHYHICTH (3aHypTe KiHElb Ta30BiIBigHOI TPYOKH y CTakaH i3
BOJIOI0 Ta Harpiiite npoOipKy, 3aTUCHYBUIM i Yy JIOJOHI, SKIIO TPHUIa]
repMeTHYHUH, 3 MPOOIpKH uepe3 ra3oBiABiAHY TpyOKy Buiine OynabOarika rasy,
SKIIO TaKOTO HE CTAHETHCS — NPHJIa] HE TepPMETHYHHH 1 JOCTIJ NMPOBOIHUTH He
MOXKHa). B mpobipky HacuITe MOPOIIOK ManaxiTy mapom B lcM, 3aKpHiiTe KOPKOM
1 3aKpiMiTh B JIAIIIl IITATHBA TOPU30HTAIBHO TaK, MI00 JHO OYIIO TPOXH BHIIE 3a
ropJio, BCTaBTe B MPOOIPKY KOPOK 3 Ta30BiIBIAHOI0 TPYOKOI0. B mpobipKy HamuiiTe
3-4 wmn BanHsHOI Boau. Harpiiite wmamaxit B npoOipui. BinbHuit kinerpb
ra3oBiZIBIIHOT TPYyOKH 3aHypTE B CTAKaH 3 BAITHSIHOK BOJIOK0. 3BEpHITH yBary Ha
3MiHA 3a0apBieHHS MajaxiTy, YTBOPEHHS TMPOAYKTIB peakmii Ta 3MiHYy
3a0apBlIeHHS BAITHAHOI BOIM B CTaKaHi.

OnwumriTe 3apONOHOBAHNI EKCIIEPIMEHT 32 TIAHOM:

1. ®@i3u4HI BIACTUBOCTI BUXIAHUX PEUOBHH

2. YMOBH TIPOXOIKEHHS PeaKiii

3. ®i3uuHI BIACTUBOCTI MPONYKTIB peaxiii
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4. O3HaKH TPOXO/KEHHS peaKii

5. PiBHsHHS peakii

6. Jloka3 yTBOpEeHHS MPOIYKTIB peaKiii

7. BucHoBOK

8. [IpaBuia TexHIKU OE3MEKH.

Jara: Ouinka: IMignuc BUKIJIagaya:

JlaGopaTopHe 3aHsaTTa Ne 14
Tema: XimiuHa piBHOBara. Karani3 Ta karanizatopu.
Mera: TpakTyBaTH XIMi4yHi MPOILECIB i3 MO3MIIIi 0OOOPOTHOCTI XIMIUHHMX pPeaKiii.
OCHOBHI 3aKOHOMIPHOCTI TpPOTIKaHHA XIMIYHUX IIPOLIECIB, arperaTHUil CTaH
PEYOBUHHM, OCHOBHI NOHSATTSI Ta 3aKOHH XIMIYHOI KIHETHKH.
IIpakTHyHi BMiHHS Ta HABUYKH: PO3paxyBaTH KOHCTAHTY PIBHOBaru, BU3HAYATH
3MIIIEHHS XIMIYHOI pIBHOBAaru B peakilii, BAKOPUCTOBYIOUH MOHSITTS KATaJiTHIHOI
Ta HEKaTAJITUYHOI PeakKilii., KaTaiizaTop Ta iHribiTop, KaTaTiTHYHA OTPYyTa
IInan 3aHaTTA:

1. TecroBuii KOHTPOJIb 3HAHB 3100YBaUIB BHUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUIAHOM CAMOCTIHHOI POOOTH.

3. DBukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKUis 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmnparrroiiTe  3ampoNOHOBaHI  JIITEPaTypHI JDKepena Ta MiArOTYHTeCh OO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IUTAHOM CAMOCTiIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3amporOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CIiBOECiIN 32 HAMH.
KonTpoabHi 3aBJaHHA/3aNUTAHHS 10 3aHATTS:
1. IIo Take eHepris akTHBaMii XIMiYHOI peaKIii?
2. BmuuB KaranizaTopiB Ha MIBUAKICTh XIMIYHOI peaKiiii.
3. MexaHi3M Jii KaTani3aTopiB y XIMIYHUX PEAKIIisiX.
4. Turibitopu Ta KaTaJiTUYHI OTPYTH.
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SIki peakuii Ha3UBaIOTH 0OOPOTHUMH 1 HEOOOPOTHUMU?

SIxi 03HaKM HEOOOPOTHUX XIMIYHMX peaKmin?

XimivHa piBHOBara.

Busenenns koncrantu piBHoBaru (K,) i3 3akony aii mac.

Sxa cyrs npunnuny Jle-Illatense?

10 BrumB Ha 3MileHHsS XiMI4HOI piBHOBAard 3MiHH: @) KOHIIEHTpalild BHXiJHUX
PEUYOBHH i IPOAYKTIB peaKiii; §) TeMriepaTypH; ) TUCKY?

11. BrmB kartanizaTopiB Ha XiMi4HY piBHOBary?

3aBaaHHA 17151 J1a00PATOPHOro BUKOHAHHA B MaJINX rpynax (2-5 ocid)

Hocain 1

HazBa pocainy: PosknamaHHs TiIporeH HEpOKCHIy 3a y4acTio KaTaji3aropa
manrat(IV) okcuny

Oo6aagnannast i peakTuBm: 5-7% poO34YMH TiAPOreH TEPOKCHIY, NPoOipka 3
ra3oBiaBimHOI0  TpyOkoto, Mmanran(IV) okcun  (mopomkornonioHuii  abo
rpaHyiaboBaHui), Ximiunuid crakan Ha 100-150 mui, ckinka, CipHHMKM, IINaTelns,
(binbTpyBaNBHUIA TATIip.

Texnika mpoBeaeHHsi gociaixy: B crakan HajamiiTe po3YMH TiAPOreH MEPOKCHIY
o6’emom 3-5 mu i momaiite mamran (IV) okcupg (0,2-0,5r). Cmoctepiraiite 3a
NPOXO/KEHHsI XiMiuHOi peakiii. HasBHICTh KHCHIO BCT@HOBITH 3a JOIOMOIOI0
TIIFOYOI CKIIKH.

OnuuiTh 3aMpoONOHOBAHUI EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEYOBUH

©o~NoO

2. YMOBH NpPOXOKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peakiii

4. O3HaKH TPOXOJIKEHHSI PeaKIil

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii

7. BucHOBOK

8. [IpaBmia TexHIKN Oe3MEKn

32



Hocig 2
Ha3sga nocainy: 3mimeHHs: piBHOBAru y po34HHi aMOHiaKy.

OOmagHaHHA Ta pPEaKTHBU: JUCTHIbOBaHA BOAA, KOHIIGHTPOBAHMH pO3YHH
aMOHiaKy, TileTKa, po3uuH (eHondTaneiny, mmaTeib, CKISHA MATHIKA.

Texnika BukoHaHHs: Y /Bi MpoOipKK HAIMATE 1O OAHIN TPETHHI JUCTHUIHOBAHOI
BOJIM, JI0faiTe 1o 3 KparwiiHu (eHondraneiny i mo 2-3 Kparui KOHIIEHTPOBAHOTO
po3unHy amiaky. BigmiteTe Komip po3umHiB. OgHy TpoOIpKY 3aJUIIUTH JUIS
TIOPiBHSHHSA, a B iHIIY aoxaite 3-4 Mikpommareni XJIOpPHAY aMOHiI0 Ta o0pe
nepeMiniaiite po3yuH. SIK 3MIHMTBCS 3a0apBIEHHS PO3YMHY amiaky MHicis
JIO/laBaHHS aMOHiN Xyopuay. [1oscHITE 11l 3MiHH.

OnuiiTh 3apONOHOBAHUH EKCIIEPUMEHT 3a TIJIAHOM:

1. ®i3uyHI BJIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH TIPOXOIKCHHS PEaKIlii

3. ®i3uuHI BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKH POXOJHKEHHS peaKIii

5. BucnoBok

Jara: Ouninka: IMignuc BuKIagaya:

JlaGopaTtopHe 3aHaTTa Ne 15

Tema: Po3B’sa3yBaHHSA pO3paxyHKOBUX 3a/1a4 32 PIBHAHHIMH PEaKIIii.

MeTta: BH3HAYATH 3aJEKHICTh IIBUAKOCTI XIMIYHOI peakmii Bif TeMIepaTypu u
KOHIIEHTpALli pearylo9mx pEeYoBHH, IHTEPIPETYBATH 3alEKHICTh IIBUAKOCTI
ximiuHOi peakmii Big eHeprii axkTHWBamii, TOSCHIOBATH OCOONMBOCTI  Aii
KaTaji3aTopiB, aHaNi3yBaTH XIMIYHy pIBHOBAary 1 WOSCHIOBAaTH i1 3 TO3MMIi
TePMOAWHAMIKU 1 KIHETHKHM, MOSCHIOBATH BIUTUB 30BHIITHIX YMHHUKIB Ha XIMiYHY
piBHOBary.

IIpakTHyHi BMiHHS Ta HABUYKH: HAOYTTS HABHYOK PO3B’SI3yBaHHS 3a/1a4 Pi3HUX
THUTIIB.

IInan 3aHATTA:

1. TecroBuif KOHTPOJIH 3HAHB 3[[00YBaYiB BHIIOI OCBIiTH.

2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI poOOTH.
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3. BuKOHaHHS TPEHYBAJLHUX BIIPAB.

[HCTpYKIis 10 BUKOHAHHS:

1. TecroBuii KOHTPOJIb 3HAHD

Ompamroiite  3alpONOHOBAHI  JIiTepaTypHi JpKepena Ta  MiATOTYHWTech 10
IHIUBITyaIbHOTO TECTYBAaHHS 32 OCHOBHUMH IOHSTTSIMH TEMHU.

2. TeopernyHe ONMUTYBaHHS 3a IJIAHOM CaMOCTIHHOI poOoTH

CaMOCTIHfHO OTIpaIlfoiiTe 3ampolOHOBaHI KOHTPOJBHI 3allUTAHHS/3aBIAHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECiIM 32 HUMH.

BukonanHsi TpeHYBAJILHUX BIIPaB.

1. Sk 3MiHMTBCS MBHIKICTH peakiii IpH 3pocTanHi Temmepatypu Bix 50 xo 100
°C, AKImo TemmneparypHuil koeilieHT 1opiBHIOE 27?

2. Peakuis mik pedoBnHamu A 1 B mporikae 3a piBHsHHsIM: A + 2B = C.
Konuenrpariis pe4oBuHd A CcTaHOBHUTH 1,5 Moib/n, a pedoBurn B — 3 momb/m.
KoncranTa mBuakocti peakmii craHoBuTh 0,4 ¢! 3HaliTM WWBWAKICTH B
MOYaTKOBUH MOMEHT 4acy i kKonu npopearye 75 % pedoBuHH A.

3. Bsaxkaroum, mo TemmneparypHuii Koe(illieHT MBHUIKOCTI peakiii JOpiBHIOE 3,
OOYMCITUTH Ha CKUIBKM TpaayciB HEOOXiHO MiJBHIIMTH TEMIIEpaTypy, o0
HIBUJIKICTh peakiii 3pocna B 50 pa3; 100 pas.

4. 3a mpaBwioMm Baur-T'opda oOumcnuty, mnpu sKid TemmepaTypi peakiis
3aKiHuuThesa vepes 20 xB, sxmo npu 20°C Bona TpuBae 3 ron. TemmepaTypHuii
Koe(IiIieHT MIBUAKOCTI peaKiiii TOpiBHIOE 3.

5. B ckinbku pasiB 30UIBIIMBCSA Yac TS 3aBEPILICHHS PEaKilii, SKIO TMOHU3UTH
Temrepatypy Ha 45 0C. TemnepaTypHuii KoedilieHT AOpiBHIOE 3.

6. Slkum umHOM 3MiHUTHCS wBHAKICTH peakiii 2NO + O = 2NO;,  konu
30inbmmTH KoHteHTpauito NO 1 O, B 3 pazu?

7. TemneparypHuii koediuieHT mBHAKOCTI peakuii xopiBaioe 2,4. Tlpu sikii
TemIiepaTypi Tpeda MPOBOJUTH PEaKIiio Jjsl 3HKeHHs 11 mBuakocti B 10 pasis
(moyatkoBa TemmepaTypa peakuii 60 °C)?

8. HamumiTe Bupa3 [uis mBUAKOCTI mpsiMol peakuii muist Bunankis: 4NHs + 50;
— 4NO + 6H,0, 2C(rpadir) + O, — 2CO(T).

9. HamumiTe BUpa3 KOHCTAHTH XiIMIYHOI PIBHOBArH JUisi TOMOTeHHOI peakiii: 2Hy
+ O, — 2H,0 + 483,6 x/]xx. YkaxiTh, B sIKMiA OiK 3MICTUTBCS PIBHOBAra peaxiiii: a)
NpY 3MEHIICHHI KOHLEHTpalil KUCHIO, O) IpM TMiIBHUIIEHHI THCKY, B) MpHU
T IBUIIEHH]I TEMIIEPaTypH.

10. 3rigHo mpuniuny Jle-lllaTenbe moscHITh, B SKuil OiK 3MICTHThCS piBHOBara
peaxiiii: Ho(r) +Io(r) — 2HI + 17 xJIx, HoS(r) — Ha(r) + S(t) — 40,13 x/Ix a)
TIpH 3HIKEHH] TeMIiepaTypH, 0) TIpH I IBUIICHHI THUCKY.

Jara: Ouinka: ITignuc BUKIagaya:

JlaGoparopHe 3ansaTTsi Ne 16

Tema: Pozunnn

Merta: 3aCBOITH OCHOBHI IIOHSITTS TEOPii pO3UMHIB, TPOIIECIB SKi BiTOYBAIOTHCS i
Yac PO3UMHEHHS, CIIOCOOM BUPAXKEHHS CKJIQAy PO3UHHIB Ta IX B3a€EMO3B S30K.
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IIpakTH4yHi BMiHHSI TA HABUYKH: HABYUTUCS OOPaXOBYBATH BMICT KOMIIOHCHTIB
PO3YMHIB pPI3HUMH CIIOCOOaMH, BU3HAYAaTH KOHIIEHTPALiI0 Ta MAacoBY YacTKy
PO3YHHY, BAKOPHCTOBYBATH ICHYIOUHIT 3B'S30K MK IMMU BETNYHHAMH.
Ilnan 3ansaTTa:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
Ompamroiite  3alpONOHOBaHI  JITEpAaTypHI JpKepena Ta  MIATOTYHTECh 10
IHIUBI/TyaIbHOTO TECTYBAHHS 32 OCHOBHUMHU ITOHSTTSMH TEMHU.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTIHHOI poOOTH
CaMOCTIfiHO OTmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHS/3aBIaHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIIBOECIIH 32 HUMU.
KonTpoabHi 3aB1aHHA/3aNIUTAHHS 10 3AHATTS:
1. JlaiiTe BU3HAUESHHS MOHSTTSAM: PO3YMH, PO3UMHHUK, PO3UMHEHA pedoBHHA. SIKi
Croco0 BHpa)KeHHS CKJIaay 0araTOKOMIOHEHTHUX cucteM Bam Bimomi? Ski 3 HUX
HE 3aJIeXarh BiJ TeMiepatypu?
2.Yepe3 sKi cTafil MPOXOJMTH MPOIEC PO3UYMHEHHS KPHUCTAIIYHOI PEYOBHHH B
pianHax? VY SKUX BHIAJIKaX PO3YMHEHHS € €K30-, a B SIKUX — EHJIOTepMIUYHHM
nporecom?
3.1llo Ha3uBawOTh TEIUIOBHUM e(eKTOM pO34YMHEeHHS? Bix BenMYMHM SKUX
CKJIQJHHKIB 3aJIEHUTh HOTO 3HAYCHHS?
4.11lo Ha3uBaloTh mporecoM coibBaramii (rigparauii)? Skuit Bux B3aemomil
pearni3yeThest y colnbBaTHUX (TiAPATHUX) CHONYKax?
5. Po3unHM HacuueHi, HEeHACUYECHI, IePEeCHYeHi.
6. MoJsipHa KOHLEHTpalisl po3urHiB. OauHuLI 11 BUMIDY.
7.3B'130K Mi) MacOBOIO YaCTKOI PO3YHMHEHOI PEUYOBHMHU y PO3UMHI Ta MOJISPHOIO
KOHLICHTPALIIEI0 PEYOBMHU Yy PO3UUHI a00 MOJSIPHOIO KOHIICHTPAII€I0 PEUOBHHH
€KBIBAJICHTA Y PO3YHHI.
8. Po3paxyBaTtu MonsipHy KoHIIeHTpawito 20%-HOro po34nHYy XJIOPHIHOI KUCIOTH.

Hocain 1 (Jocaig npoBoauThHes 1eMOHCTPaLiiiHO 260 BipTyaabHO)

Hasga nocniny: Po3unHeHHsI KOHIIEHTPOBaHOI cya1b(aTHOI KHCJIOTH Y BOi
OO0nagHaHHA i peaKTUBHU. TOHKOCTIHHUHN XIMIYHMI CTakaH, TUCTHIHOBaHA BOJA,
KOHIIEHTpOBaHa Cyib(daTHa KHCIOTA, JiJ, HEBEUKUI KPUCTaJi3aTop, TEPMOCKOII,
TEPMOMETD.

Texnika npoBegeHHs Aocaigy: . B XimiuHWMiA cTakaH HANMMBAIOTh JUCTHIIHOBAHY
Boxy 06’emom 50-60 mi i, 3aHypHBIIH B Hel TepMOMETP ab0 TEPMOCKOTI, (DIKCYIOThH
MONIOXKEeHH pimvHN B TpyOmi. Ilicnms mporo y BOAY BIIMBAIOTH KOHIICHTPOBAHY
cynbdatHy KucIoTy o0’emoMm 2-3 win  [lepemimaBum obepexHO piauHy
TEPMOMETPOM (TEPMOCKOIIOM), PIKCYIOTh 3MiHY TEMIIEpATypH B CTaKaHi.

OnwumriTe 3anpOITOHOBAHNHN EKCIIEPIMEHT 32 TUIAHOM:

35



1. ®i3uuHI BIACTHBOCTI BUXIJTHUX PEUOBHH

3. O3HaKky pO3YMHEHHS

4, BucHOBOK

5. [IpaBuiia TexHIKH Oe3MeKH

Hocain 2
Hassa nocniny: Po3unnennst amoniii nitpaTty y Boxi

Jns mpoBeneHHS IOCHINIB 3 TOHWKEHHSM TeMIepaTypu HaiOuibm edexkTHO
MOKHa BHKOPHUCTaTH PO3YMHEHHS TaKMX PEYOBUH: amMoHiid xijopux (30r comi Ha
100r Boau 1ae MOHMKEHHA TemuepaTypu Ha 18 rpamycis, 250r kanbLiil XIopumy
kpucraiiyHoro Ha 100r Boau — Ha 23 rpanycu, 60r amoHiit HiTpaty Ha 100r Boau —
Ha 27 rpanyciB, 133r amoniii mianigy Ha 100 r Boam — 31 rpaamyc, 150r kamii
mianigy Ha 100r Bomu — Ha 35 rpanmycis.

O0snaHaHHS | peaKTHBH: TOHKOCTIHHHMN cTakaH4uk o0’emMoM 100MII 3 IIOCKHM
(ue BBirHyTMM) AHOM, SOMJI IUCTHIBOBAHOI BOJM, JiepeB’siHA JOLICYKA, aMOHIH
HiTpaT (KpUCTamivHuii), CKIISHA TTATHYKA.

Texnika npoBeneHHsi Aociainy: B ToHKocTiHHMU cTakaHuuK 00’emom 100mu 3
IUIOCKIM JTHOM HaiuTe 30MJI AMCTUIILOBAHOI BOJM 1 TIOCTaBUTH MOTO HA JIEPEB’sIHY
nomeuky. Ilinm AHO cTakaHa HANUTH HEBENUKY KUIBKICTH BOJM, BCHIIATH B
crakanunk npuonusHo 30-40 r moxpiOHeHOro aMoHiil HiTpaTy 1 mepemimaTu
CKJITHOIO TAJMYKOI0, HEe TPUMAIOYH CTaKaHYMK PYKOIO, 10O BiH He HarpiBaBcsl.
[NepeminryBatu pedoBHHY CiJi 00epekHO, 1100 HEe 3CyHYTH Horo 3 wmicis. Yepes
JeSKUH Jac CTaKaH MPUMEP3HE JI0 TOIECUKH.

OmuuIiTe 3anporoOHOBaHUH EKCIEPUMEHT 32 IUIAHOM:

1. ®@i3u4HI BIACTUBOCTI BUXITHUX PEUYOBHH

2. O3HaKu pO3YUHEHHS

3. BucHOBOK

Jara: Ouinka: Ilignuc BUKIaga4a:
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JlaGopaTopHe 3ansTTst Ne 17

Tema: Po3paxyHkoBi 3aaadi 3 TeMu «Po3anHim»

Meta: OBonofiTH BMIHHSMH pO3B’SI3yBaTH OCHOBHI THUIH PO3PaXyHKOBHX 3ajad
Ha BU3HAUYCHHS KOHIIEHTpAIlii Ta MacoOBHX YacTOK PO3YMHEHOI DPEYOBHHHU Y
PI3HOMaHITHUX PO3YHMHAX.

IIpakTH4YHi BMiHHSI TA HABHYKH:

3MicT 3aHATTA:

1. BukoHaHHSI TPEHYBaJIbHUX BIIPaB.

BukonanHusi TpeHyBAJILHUX BIIPaB.

1. Macosea yacmka po3uunenoi peyosunu 8 po3uuHi.

1. O6paxyiite Macy 15%-Horo po3uuny, mo MiCTUTh 50 KT pO3UUHEHOT PEUOBHHH.
2. SIky Macy po34MHEHOI PEeYOBHHU HEOOXiHO fonaTh A0 250Kr po3YMHHHKY, 100
onepxaru 20%-Huit po3unH?

3. HeoOxinno BurotoButH 100kr 30%-HOro po3uuHy Kajiiil XJI0puiy 3 MiHEpaiy,
SIKMA MiCTHTB 45% Jomimiok. SIky Macy MiHepaly MOTPiOHO B3ATH VIS IILOTO?

4. Slxy macy pepym (II) cynbdary mictsare 100mn 12%-Horo po3drHy 3 TYCTHHOO
1,12r/mn?

5.400mMn po3uMHy, TYCTHUHA SIKOTO CTaHOBUTBH 1,5r/Mi, micTsith 360r po3urHEHOI
peuoBunH . OOpaxyiiTe MacoBY YacTKy PEUOBUHH B PO3UMHI.

6. SIka Maca MiIHOro Kynopocy HoTpiOHa ajsi IpUroTyBaHHs 51 8%-HOro po3unHy
KynpyM cynbgaty i3 rycrutoro 1,084r/mn?

7.5lka wmacoBa wuacTka (y BIJCOTKax) KHCIOTH B PO3YHHI, OAEPKAHOMY
posunHenHsM 2 moneir HaPO4 B 5 Momsix Boan?

1. Obpaxynxu npu pozeedeHHi ma KOHYEeHMPYBAHHI pO3UUHIS.

1. SIky macy 90%-Horo po3unHy HeoOXimHO B3aTH, o0 npuroryBata S00xr 20%-
HOT'0 PO3YHHY?

2. Jlo sixoi macu noTpiOHO BumnapioBatu 8,5T 15%-Horo po3uuny, mod onepkaTu
60%-Hwuii po3unH?

3. Skuit 00’em 40%-HOro po3uuHy 3 rycTHHOK 1,43r/MiI MOTPIOHO B3ATH IS
npurotyBants 101 15%-Horo po3unHy 3 ryctuHoo 1,16r/mn?

4.]lo sxoro o0’ema motpiOHO po3baButH 1m 50%-HOro po3umHy cynabdaTHOT
kuciaotu (rycruHa 1,399r/mm), mo6 onepxkatu 8%-HuH po3unH (TycTHHA
1,055r/mm)?

11I. Obpaxynxu npu 3smiwiy8anui 080X pO3UUHIE 3 PISHUMU MACOBUMU YACTIKAMU.

1. 3wmimamu 200xr 50%-Horo po3uuny Ta 300 kr 20%-HOro po3unny. BusHaure
MacoBi YaCTKY PEYOBHHHU B YTBOPEHOMY PO3UHHI

2. Jo 700kr 25%-Horo po3umHy nomamd 93%-Huii po3umH. MacoBa yacTka
PO3YMHEHOI PEYOBHMHM B YTBOPEHOMY po3umHi cTaHOBUTH 40%. SIky macy 93%-
HOT'O PO3YHHY JI0JaJIH.

3. ki macu 70%-Horo Ta 95%-HOro po34nHiB MOTPIOHO B3STH JJIA ONEPIKAHHS
50T 80%-HOTO pOo3UHHy?

4. Sy macy Bomu (y rpamax) motpioHo momutu a0 300 T po3umMHY 3 MacoBOIO
yacTkoro 28%, 11100 oiepykaTi PO34rH 3 MACOBOIO 4acTKOw 15%7?

5. Sky macy po3umnHy 3 MacoBoro wactkoro NaCl 20% morpibHO B3sitH st
npurotysanns 300ma posuuny (W(NaCl)=10 %, p=1,1 r/mn) 3 5% i 20%-noro?
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6. Sxy macy comu Na,COz morpibHo momatu 1o 200 T po3yMHY 3 MacOBOIO
gactkoro 20 %, mod onepkatu po3unH 3 MacoBoro yactkoro Na,CO3z 25%7?

7. Sxuit 060”em Bomu mOTPiOHO nomuTH 10 2KT 60%-HOro po3dMHY, 00
onepxkatu 12%-Huii po3unH?

8. JSky macy Bomum HeoOximHO Bumaputd 3 8,57 15%-Horo posumny, 0100
onepxxatu 60%-Huit po3unH?

1V. Obpaxynxu npu npoxoOdceHHi peakyili ma 3MIUYSAHHI PO3YUHIE DIZHUX
DeUoBUH.

1. Slxa maca 5%-Horo po3unHy HaTpiil TiAPOKCHIY BUTPATHTHCS IMiJl Yac peaxiii
13 2r xynpym (1) xmopugom?

2. Sxwuit 06”em 10%-HOoro poszumHy xiopuaHoi kuciotu (ryctuHa 1,049r/mi)
notpideH st Heirrpanizamii 100mi 2%-Horo po3uuHy HaTpiil TiAPOKCUIY (TYCTHHA
1,022r/mm)?

Jara: Omninka: IMignuc BuKIagayva:

JlaGopaTopHe 3ansiTTa Ne 18
Tema: EnexTposiTHUHA TUCOLAIIis.
Meta: 03HAWOMIICHHS 3 3araJIbHUIMU 3aKOHOMIPHOCTSIMU MPOXODKEHHS PeaKiriit 3a
YYaCTIO €JCKTPOJIITIB, BHUBYCHHS OCHOBHHMX 3aKOHOMIPHOCTEH IOXOMKCHHS
€JIEKTPONITUYHOI AUCOIIIalliT PEYOBHH 3 PI3HUM THIIOM 3B’SI3KY.
IIpakTHyHi BMiHHSI Ta HABMYKH: HaBUUTHCH 3alMCYBATH DIBHAHHS pEaKLiif
Jucorianii c1abKux 1 CHIBHUX EJIEKTPOIITIB; KOHCTAaHTH JUCOLialil Ta ii 3B's30K 31
CTYIEHEM JIMCOLallii.
Ilnan 3ansTTA:

1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONHUTYBaHHS 32 IIAHOM CAMOCTIHHOT POOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIis 10 BUKOHAHHA:
1. TecroBuif KOHTPOJIH 3HAHB
OmparmroiiTe  3anpoNOHOBaHI  JIITEpaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. Teoperu4He ONMUTYBaHHS 3a IUTAHOM CAMOCTiIHHOI poOOTH
CaMOCTIiHO OmpaIloiTe 3alpONOHOBaHI KOHTPOJbHI 3alWTaHHs/3aBIaHHSA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CIiBOECiTN 32 HUIMHU.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:

1. Enextpomité i HeemekTpomiTH. BusHaueHHS KaTioHiB (KaTom) Ta aHiOHIB
(aHOmM).

2. Mo Take enekrpomituuHa mucomiaris? IlosicHITP MexaHi3M gucomiarii
€IIEKTPOITITIB HA 10HH Y MOJSAPHUX PO3UYMHHUKAX.

3. OCHOBHI TIOJIOXEHHSI TEOPIi ENEKTPOTITUYHOI AUCOITAII.

4. CupHi Ta c1a0Ki eMeKTPOIITH.
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5. KinbKicHI XapakTepUCTHKH Ipolecy aucomiamii. BukopucTanHs 3akoHy mii
Mac (3/IM) 1o mporiecy nucoriarii clIaOKuX eIeKTPOIITIB.
6. IlosicHiTh 3MiCT MOHATTA “CcTymiHb qucomiamii”’. PakTopH, sKi BIUIMBAIOTh HA
CTyMiHb Jucomiamii. SIkux 3HaueHbp HaOyBae CTYMiHb JUCOLIAINI ISl CHIBHUX Ta
CIIaOKHX ENEKTPONITIB?
7. KoucraHTa aucoriarii Ta ii 3B'30K 31 CTYIIEHEM JTUCOITaIlii.
8. 1o Ha3uBaroTh ioHHUM 100yTKOM Boan? SIKi akTopH BIUTMBAIOTH HA HHOTO?
9. Sk po3paxyBaTH BOJHEBHI nmoka3HUMK pH BomHOro posunny? Yomy nopiBHIOE
3HavyeHHs1 pH amns HeliTpansHOro cepenoBuma? Ik BOHO 3MIHIOETBCS Yy KUCIIOMY Ta
JY’KHOMY CepeJIOBHIL?
3aBaaHHA 17151 J1a00PaTOPHOro BUKOHAHHS B MaJIMX rpynax (2-5 oci6)
Hocain 1
Hassa nocniny: 3mina 3a6apBJieHHsI iHIMKATOPIiB Yy pi3HOMY cepeaoBHIIi
O0naaHaHHsa i peakTuBM: 8 MPOOIPOK, PO3UYMHHU XJIOPUAHOI (ab0 Cyab(aTHOL)
KUCJIOTH 1 HaTpii Tiapokcuay (abo Kajiii TiAPOKCHIY), PO3YHMH JIAKMYCY,
(eHondraneiny, METHIOBOIO OPaH)KEBOT0, YHIBEpCaIbHUI 1HAMKATOPHUH Narip.
Texnika npoBeaeHHsi gociixy: B 4 npobipku Hamutu mo 2-3 MJI PO3UMHY
KuciaoTH. B iHmI 4 mpoOipkk HAIUTH Taki ) 00’€MH PO3YMHY TiAPOKCHUY.
Po3micTuTi poOipKH 3 pO3YMHAMHM KUCIIOTH Ta JIYT'Y TIOMapHO

Jonatu B nepiy napy npo0ipok 1o 2-3 KpariHi METHIOBOI'O OPaHKEBOro, B
apyry — no 2-3 xpamiuau ¢eHondraneiny, B TpeTio napy — no 3-4 KparuiiHU
JIAKMYCY, B YETBEPTY Hapy — yHIBepcaJbHI IHAUKATOPHI mamipii. 3a3Ha4yuTH KOIip
IHIMKATOPIB B PI3HUX CEPEOBUILAX.

3am0BHITh TAOIHUIIIO

iHaMKaTOp\cepe oBHILE KHUCIIe HeHTpasbHe Jy)KHE

®denondranein

MeTtuiopanx

Jlakmyc

YHiBEepCaIbHIA
IHAWKAaTOPHUNA TaTip

BucnoBok

[IpaBuna TexHiKHA OE3TEKH.

Jocuia 2 (Jloctix mpoBOIUTHCS 1eMOHCTPAIiiiHO)
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HasBa gocmimy: JlocaifzkeHHS HAa eJIEKTPHYHY NPOBiIHICTH KPHCTAJIIYHOIO
HATPiil XJI0pUay, KPHCTAJIYHOr0 MYKPY Ta iX pO3YMHIB, JUCTHIHOBAHOI BOIH,
PO3YHHY XJIOPHAHOI KHCJIOTH.

Oo0nannanng i peakTuBu: 4 XiMIYHUX cTakaHd Ha 150mi i3 mignmucaMu Gopmyit
PEUYOBHMH, TpHiIax Uil JOCHIAIB 3 €IeKTPUYHHM CTPYMOM, IUCTHILOBaHa BOJA,
KPHUCTAJIYHUNA HATPil XJIOpHUII, KPUCTATIYHUI IIYKOP.

Texnika mpoBeneHHst gochaixy: B crakan 3 HamucaHOl (OpPMYJIOI HaTpii
XJIOPHUAY HACUIIATH HEBEJHMKY KUIBKICTh KPUCTAJIIYHOTO HATPIH XJIOPHAY, 3aHypPUTH
ENIEKTPOAX B CTAaKaH Ta JOTOPKHYTHCh JO PEYOBHHH, MIAKIIOUUTH CTPYM.
Big3zHaunTH YW MPOXOAWTH ENEKTPUYHHHI CTPyM Kpi3hb pPEYOBHHY. 3poOiTh
BHCHOBKH TIPO €JIEKTPOIIPOBIIHICTH KPUCTAIIYHOTO HATPIN XJIOPHIY.

[TpoMuTH ENeKTPOAH AUCTUIIHOBAHOIO BOJOI0 B OKPEMOMY CTaKaHi.

B xiMiyHmii crakaH 3 HamucoM (OPMYIH BOIM TEX 3aHYPUTH E€JIEKTPOAU.
[Miakmrountn cTpyM. 3poOUTH BUCHOBKH TIPO TPOBIHICTH BOJIH.

B HacrynHuMH crakaH HacHMIaTd HEBENIUKY KUJIbKICTh KpPUCTANIYHOTO IYKpY,
3aHYPUTH €JIEKTPOIH, MiJKIIOYUTH CTPyM. 3pOOUTH BHUCHOBKH IPO HPOBIJIHICTH
KPUCTAIIYHOro yKpy. [IpoMuTH enexTpoau.

B crakaH 3 KpuCTalmiyHMM HaTpii XJIOpHAOM Ta IykpoMm noxatu mo 10-15 mn
JMCTUIBOBAHOI BOJH, AOCIIIMTH PO3UMHHU Ha ENIEKTPUYHY MPOBIIHICTS.

PO34MH XJIOPUIHOT KMCIIOTH JIOCHIUTH Ha eNeKTPUYHY NPOBIIHICTS.

OnuuiTh 3aMpONOHOBAHUH EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEYOBUH

2. O3HaKM NPOXOMKEHHSA ENEeKTPUYHOTO CTPyMy
KpPHUCTANIYHUIA HATpiii  XJIOpHI
KPHUCTAJIYHHUN I[yKOD
JMCTUIIHOBAaHA BOJA
PO3YMH HATPIl XJIOPUILY
PO3YUH LYKPY
PO3YHH KHUCIOTH
BucHoBok

[IpaBuna TexHiku Oe3neKn

Jara: Ouinka: ITignuc BuKJIagaya:

JlaGoparopHe 3ansTTsi Ne 19

Tema: BrnacTuBOCTi KHCIOT, OCHOB Ta COJEW 3 MO3HWINI Teopii eIeKTPONiTHIHOI
JIUcoLianii.
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Merta: 3acBoiTH (POpPMYITFOBaHHS TOHSATH KHCIOTA, OCHOBA 1 CUIb 3 MO3HIIIi TeOopii
enexrpomitaanoi pucorarii (TE[).
IpakTuyni BMiHHS Ta HaBHYKM: HABUYNUTHCS CKJIAJaTH pPIiBHHSA JAWCOMialii
KHCIIOT, OCHOB, COJIEH Ta BU3HAYMTH X CIUIbHI (KiacoBi) BiactuBocTi. [loscHuTH
ICHYBaHHSI PEYOBHH i3 JBOICTUMH BIACTHBOCTSIMU (aM(OTEPHUMHU).
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHB 3/100yBayiB BUIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CaMOCTIHHOI pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
OmnparirroiiTe  3amponOHOBaHI JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHUMH HOHSTTSIMU TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOboTH
CaMOCTIHHO oOmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBIaHHS Ta
MATOTYHTECS JO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMHU.
KoHTpoJibHI 3aBAaHHsA/3aINTAHHSA 10 3aHATTS:
1. PosrnsHbTe Kjacu HEOPraHIYHUX PEYOBHH 3 MOMVISAY TEOpii eNEeKTPONITHUHOT
nucorianii Appeniyca.
2. EnextposiTiyHa gucoriamii KHCIOT, iX CIibHI BJaCTHBOCTI.
3.  EnextposiTiyHa qucoriiamii OCHOB, iX CIiJbHI BIACTUBOCTI.
4. EnexrtponitnuHa aucomiamii  aM(OTEPHUX  TiIPOKCUAIB, iX  CIILJIBHI
BJIACTUBOCTI.
5. EnexrponituuHa aucoriaiii cone, iX CIuIbHI BIaCTHBOCTI.

Jara: Ouinka: IMignuc BUKIagaya:

JlaGopartopHe 3anstTst Ne 20
Tema: [oHHI PiBHSHHS peaKilii.
Mera: 3acBoiTM NpaBWia CKJIQJaHHS MOJEKYISPHO-IOHHHMX PIBHSHb peakiiii Ta
O3HAaKU MPOXODKEHHS XIMIYHHUX PEaKIiid.
IIpakTuyHi _BMiHHS _Ta HaBUYKH: HAOyITs BMiHb CKJI4JaHHS 10OHHO-
MOJIEKYIISIPHUX PiBHSHb.
Ilnan 3aHaTTA:
1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.
2. TeoperndHe ONUTYBaHHS 32 IJIAHOM CAMOCTIHHOI pOOOTH.
3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnparroiiTe  3ampoNOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ IbHOTO TECTYBAHHS 32 OCHOBHIMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJIAHOM CAMOCTIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECIM 32 HUMH.
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KoHTpoJbHi 3aBJaHHSA/3aNIUTAHHSA 10 3aHATTS:
1. B sxux BHnajgkax MOXKJIMBI OOMiHHI peakiii B pO34WHaxX €IEeKTPOIITiB?
2. 3ammc IOBHHX Ta CKOPOYEHHX PiBHSIHB PEakIliif Aucomiamii eIeKTPOIiTIB.

3aBaaHHs 1151 1a60PATOPHOr0 BUKOHAHHS B MAJHUX rpynax (2-5 ocid)

Hocain 1

HasBa nocniny: Peaknii 00MiHy B po3unHax eJeKTPOJITIB 3 BUNAAIHHSAM ocaxy
Oo0nannaHHs i peakTUBHU: NMPOOIPKH, PO3UMH KYIPYM XJIOPUAY, PO3UHH KYIpPyM
HITpaTy, pO3UUH KyNpyM Cyib(}aTy, pO34rH HATPil TiAPOKCHITY.

Texnika mpoBeaenHst gocaixy: BizemiTe Tpu npoOipku, y nepury Hanwmiite 1,5-2
MJI PO3UUHY KYNPYM XJIOpUAY, Y OPYry — Takuid caMuii 00’€M pO3UMHY KyIMpyM
cynbdary, y TpeTo — KympyMm HiTpary. Jlo KkoxkHOI 3 mpoOipok gojaiire
KpaluTHHAMH PO3YMHY JyTy (HATpiii abo Kauiif TiAPOKCHI) M0 YTBOPEHHS OCaiy.
3BepHITH yBary Ha Te, 110 OJaKUTHHH Ocajl 3HaXOIUThCS y 0e30apBHOMY pO34MHI
Ta TMOPIBHSINTE KOJIP Ta CTaH Ocaiy B Pi3HUX MpoOipKax.

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEYOBUH

N

. YMOBH ITPOXOKEHHS peaKiii
®i3uyHI BIACTUBOCTI TMPOIYKTIB peakiii

98]

N

. O3HaKH MPOXOKEHHS peaKiii

9]

. PiBHsiHHS peakuil

=)}

. Jloka3 yTBOpEeHHS MPOAYKTIB peakiiii

7. BucHoOBOK

8. IIpaBua TexHiku Oe3mMeKu.

Jocain 2

Hasga nocniny: Peakuii 00MiHy B po3unHAax eJIEKTPOJIITIB 3 BUALIEHHAM ra3y
OO6nagHaHHs | peakTHBHU: TPOOIPKH, PO3UMH HATPiI KapOOHATY, pPO3UMH Kaii
KapOOHATY, TOPOIIKOMOAIOHNI KaNblid KapOOHAT, PO3UMH XJIOPHUIHOI KHCIIOTH,
JIepeB’stHA CKITTKa.

Texnika nmpoBeaeHHs: xociiny: B mepiy npobipky Hamuiite 1,5 — 2 M1 po3uuny
Kamii kapOoHaT, y ApYry Takuii camuii 00’eM HaTpii KapOOHATy, Yy TPETIO
npo0Oipky Hacunre HeBenuKy KinbkicTb (0,5 — 1 1) kanbniit kapobonaty. J{o KoxxHOI
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po0Oipku gonaiire mo 1,5 — 2 M1 po34nHy XJIOPUIHOI KACIIOTH. 3BEpHITH yBary Ha
O3HAKU TPOXOJDKEHHS XIMIYHOI peakIlii Ta TOBEIiTh, SKHH Ta3 BUMUIIETHCS B
KOXHIH TIpo0ipIIi 32 JOMOMOT'OFO CKIiTTKH.

1. ®i3u4HI BIACTHBOCTI BHUXIJTHUX PEUOBHH

2. YMOBH TIPOXOIDKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI INPOAYKTIB peakKiii

N

. O3HaKM MPOXOKEHHS peaKiii

5. PiBHsHHS peakiii

6. Jloka3 yTBOpEeHHS NPOJYKTIB peakiiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3meKu.

Hocain 3
HaszBa nmocniny: Peaknii o0MiHy B po3yMHAX eJIEKTPOJITIB 3 YTBOpEeHHSAM
€J1a0KO0ro0 eJIEeKTPOJITy (BOIM)

O0nanHaHHA | peaKTHBH: PO3YMH HATPIN TiIPOKCUIY, PO3UYHMH KaJiil I'iJIPOKCUY,
PO3YHH XJIOPUIHOT KHCIOTH, PO3YHH (eHoI(TaNeiHy, MpodipKH.

Texnika nmpoBeneHHs1 nocaiay: B mepury mpoOipky Hamuta 1,5 — 2 M pO3UUHY
HATpiit ripokcuay, B apyry — 1,5 — 2 Mt po3unHy kaniii riapokcuay. Jo KoxHOI 3
mpobipok momaT 1Mo 2 KpamiuH (eHon-(raneiny, 3a3HauTe 3MiHy 3a0apBICHHA
inaukatopa. Ilicns mporo B KOXKHY 3 IPOOipoOK AOAATH PO3YUH XJIOPHUAHOI KUCIOTH
(mo 3HEGApBIICHHS PO3UYHHY).

OnwumriTe 3apOOHOBAHNH EKCIIEPIMEHT 32 TUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBH TIPOXODKECHHS peakIii
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3. O®i3uuHiI BIACTUBOCTI TPOAYKTIB peakxiii

4. O3HaK# POXOJKEHHS peaKIlii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEeHHS NPOIYKTIB peaxiii

7. BucHoBOK

8. [IpaBuia TexHIKK OE3MEKH.

Hara: Ouinka: Ilignuc BukIagava:

JlaGopartopHe 3ansaTTs Ne 21
IlincymkoBa Moy ibHa KOHTPOJbHA podoTa Nel

JlaGoparopHe 3aHATTS Ne 22
Tema: OCHOBHI KJIacH HEOPTraHIYHUX peuoBUH. OKCHIH.
Merta: OsHailoMuUTHCS 13 HOMEHKJIATYpor, (I3MYHUMH Ta  XIMIYHHUMU
BJIACTHBOCTSIMH 1 CIIOCOOAMHU OTPUMAHHSI OKCHUIIB.
IIpakTHYHi BMiHHSI Ta HABHYKM: 3aCTOCOBYBAaTH HA3BH 1 BIACTHBOCTI €JIEMEHTIB,
Ta iX OKCHAIB, TPOBOAMTH KIACHU(]IKALII0 OKCHIIB 3a IX CKIaJoM Ta
BJIACTUBOCTSIMHU.
Ilnan 3aHaTTA:
1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.
2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.
3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKUis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnparroiiTe  3amponOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJIbHOTO TECTYBAHHS 32 OCHOBHIMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOOTH
CaMocCTiifHO oOTIpaIlfoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3alUTaHHS/3aBJaHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTpoabHi 3aBJaHHA/3aNUTAHHS 10 3aAHATTS:
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1. Ski cnomyky BigHOCSTHCS 10 okcutiB? Ha siki rpyrmi BOHH TONUISIOTHCA?

2. Knacudikanisi OKCHIiB: CONETBOpHi (KHCIOTHI, OCHOBHI, amdoTepHi) Ta
HECOJIETBOPHI.

3. Ha3sBiTb okcuam, 010 He PO3YHHSIOTHCS Y BOAI?

4. SIki XimMiYHI BITaCTHBOCTI XapaKTepHi I OKCHIIIB?

5. SIk MOXHa 3a TOJOKEHHSM eJIeMEHTa B IEpiOJWYHIA CHCTeMi 1 CTyleHeM
OKHCHEHHS BU3HAYUTH XIMIUHY PUPOY HOTO OKCHITy?

6. SIki 3 mepenideHMX OKCHAIB BIAHOCATHCS 1O KHCIOTHHX, OCHOBHHX Ta
amporepuux: C1,0, SrO, N.Os, MgO, BeO, Rb,0, MoOs, Mn;07, As;Os, Al,03?
7. Sk 3anmexaTh KHCIOTHO-OCHOBHI BJIACTUBOCTI OKCHJIIB BiJ XapaKTepy XiMIi4HOTO
3BSI3KY B CHOJTyKax i Yomy?

Jocain 1
Hasga mocniny: B3aemonisi kajabIiil okcHIy 3 BOIOI0, TOCTIIKEHHSI YTBOPEHOTO
PO34MHY iHANKATOPOM.

OOnamHaHHA i peakTHMBHW: TOPOLIOK Kalbllii OKCHAY, IUCTHIbOBaHA BOJA,
HeUTpanbHUI PO3UHH JIAKMYCY, CKIITHHN CTaKaHUUK, IINEeTKA.

Texnika npoBenennsi gocainy: Ha kiHeup 1mmarens HaOpaTH MOPOIIOK KaJIbIIii
okcuay (0,2 — 0,3 r) Ta Hacumatu Horo B CkiIsHMA cTakaH, gogatu 30 — 40 mu
JMCTHIBOBAHOI BOJM. 3 YacoM IMOYMHAE MPOXOJUTH OypxyimBa peakiis. Ilicus 1i
NPUNMHEHHS JI0 OJAEP)KaHOro pO34YMHY JofaiTe 2-3 KpallMHH pO3YHHY
¢deHondraneiny, 3a3HauTe 3MiHy 3a0apBIICHHS 1HUKATOPA.

OnuuiiTe 3arpoNOHOBaHUI EKCIIEPUMEHT 3a MIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH NpPOXODKECHHS peakiii

3. ®i3uuHiI BIACTUBOCTI NPOAYKTIB peakiii

4. O3HaKK TPOXOJHKEHHS peaKIil

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS IPOIYKTIB peaKiii

7. BucHOBOK

8. IIpaBnna TexHiku Oe3MeKu.
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Hocaix 2
HasBa nmocnigy: B3aemonisi kympym oxcuay, amominiii okeuny i ¢pepym (III)
OKCH]Y 3 BOJ0I0

Oo0nanHaHHA i peaKTHBH: TOPOIIKONOMIOHI aJIOMiHIN OKCHI, KyNpyM OKCHI,
¢depym (III) okcna, nuctunboBaHa Bona, po3urH (eHondTaneiny, npodipkw.
Texnika npoBeneHust Aociaigy: B 3 npoGipku Beumatu o 0,2 — 0,3 r (Ha KiHIi
ILIMaTeNs) MOPOIIKIB OKCHIIB: B MEpIy — ajfoMiHii okcun, B apyry — kynpym (II)
okcua, B Tperio — @epym (III) okcun, momaiite mo 2-3 M1 AUCTHIILOBAHOI BOJIH,
CTPYyCiTh Ta JadTe BIACTOSTHCh, JoAalTe 1O 2-3 KpalIMHH pO3YHHY
(deHondTaneiny, BiAMITbTE, Y1 3MIHUB 1HIUKATOpP 3a0apBIICHHS.

OnuuiTh 3apONOHOBAHUH EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PECUYOBHH

2. YMOBH MpPOXOKEHHS peakiii

3. ®i3uuHI BIACTUBOCTI TNPOAYKTIB peaxilii

N

. O3HaKK MPOXOKEHHS peaKiii

9]

. PiBHsiHHS peakuii

=)}

. Jloka3 yTBOpEeHHSI IPOIYKTIB peaKiii

7. BucHoOBOK

8. IlpaBuna TexHiKH Oe3MeKn

Jocain 3

Hasga nocniny: B3aemofisi KHCJIOTHHX OKCHAIB 3 BO/I0IO

O0JagHAHHS i peaKkTHBH: MapMyp, PO3UYHMH XJIOPHAHOI KuciaoTh, cumimiid (IV)
okcHn (mMicoK), MpoOipKu, KOPOK 3 Ta30BiIBIAHOK TPYOKO, 2 XiMiYHI CTakaHH,
JUCTUIIbOBaHA BOJIM, HEUTPAJIIbHUN PO3UMH JIAKMYCY.

Texnika mnpoBemeHHst aociainy: Hamwiite 20-30 mMi OuCTHILOBaHOI BOAM B
XIMIYHAH cTakaH Ta jgojairte 5-6 KpamuH JakMmycy. B mpoOipky momicTiTh
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JIeKiJIbKa MIMAaTKiB MapMypy Ta JxomaiiTe 2-3 MJI pO3YMHY XJIOPHIHOI KHCIIOTH,
IIBHIKO 3aKpHHTEe MPOOIpKYy KOPKOM 3 Tra3o0BiJBIHOI0 TPYOKOIO Ta IpOITYCTIiTh
OTpHUMaHui ra3 Kpi3b BOJ 3 JJAKMYCOM, BiIMiThTE 3MiHy 3a0apBIICHHS iHIUKATOPA.
B inmmii ximiunuii crakan Hanmite 20 — 30 M1 QuCTHILOBAHOI BOAH, Jodaite 1-2
[ImaTelli MPOMUTOro piukoBoro micky (abo cwmimin (IV) okcmmy) i1 moOpe
nepeMimiaiTe CKISHOIW nannukoro. /1o omeprkaHoi cycrieHsii qopaiite iHIUKATOp.
3a3HayTe Yu 3MiHUBCS HOTO KOJIp.

OnuiiTh 3apONOHOBAHUH EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uvHI BIACTUBOCTI BUXITHHX PECUYOBHH

2. YMOBH NpPOXO/KEHHS peaKiii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM NPOXOHKEHHS peaKilii

5. PiBHsAHHSA peakiii

=)}

. Jloka3 yTBOpeHHsI IIPOIYKTIB peaKiii

7. BucaoBOK

8. [IpaBuna TexHiku Oe3neKku

Jara: Ilignuc BUKJIagaya:

JlaGopaTopHe 3ansaTTsi Ne 23
Tema: OCHOBHI KJIacH HEOpTaHIYHUX CHOIXYK. OCHOBH Ta aM(OTEpHi TiIPOKCHIH.
Meta: OsHaifloMUTHCS 13 HOMEHKIATYpOIO, (I3MYHUMH Ta XIMIYHUMH
BIIACTHBOCTSIMH 1 CITOCOOAMH OTPHUMAHHS OCHOBH i aM()OTEPHUX T1IPOKCHIIB.
IIpakTH4yHi BMiHHS Ta HABUYKH: 3aCTOCOBYBATH HAa3BH 1 BIACTHBOCTI OCHOBH Ta
TIAPOKCHAIB, TPOBOAWTH KIAacH(iKaIil0 TIAPOKCHAIB 3a iX CKIAQAOM Ta
BJIACTUBOCTSIMHU.
Ilnaun 3aHaTTA:

1. TecroBuit KOHTPOIH 3HAH 3100yBaYiB BUIIOi OCBITH.
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2. TeoperndyHe ONMTYBaHHS 3a IUIAHOM CaMOCTIHHOI pOOOTH.
3. BukoHaHHS EKCIIEPUMEHTIB.

IncTpykuis 10 BUKOHAHHSA:

1. TecroBuii KOHTPOJIH 3HAHD
Ompamroiite  3alpONOHOBAHI  JIiTepaTypHi JpKepena Ta  MiATOTYHWTeCh 10
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMHU TTOHSTTSMH TEMH.

2. TeopernyHe ONMUTYBaHHS 3a IJIAHOM CaMOCTIHHOI poOboTH
CaMOCTIHfHO OTIpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBHI 3allUTAaHHS/3aBAHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECIIM 32 HUMHU.

KoHTpoJsbHi 3aB1aHHs/3aNIUTAHHSA 10 3aHATTS:

1. Ski cnomyky Ha3WBalOTH Tigpokcunamu? Ha siki rpynu BOHH NOAIISIOTHCS ?

2. SIxi ocHOBH CITiJi BBAKATH CHUIBHUMHU eJieKTponiTamMu? HaBemiTh X Ha3BH.

3. Ha3siTh Baxkkopo3uMHHi y Bozii ocHOBH. HaBeniTh npukiany.

4. 3 SKMMHU pedyoBHHAMHU BCTYMArOTh y peakuii cuibHi ocHoBH? IIpoinrocTpyiiTe
BIJIMIOBITHUMH PiBHSIHHAMHU.

5. SIki peyoBHMHM HA3UBAIOTHCA aM(pOTEpHUMU?

6. B uoMy npuunHa HasIBHOCTI IBOICTUX BJIACTHBOCTEH y PEHOBUH?

7. Ha3BiTh OCHOBHHX IPE/ICTABHUKIB aM(OTEPHUX T'iAPOKCH/IIB.

8. B sxi ximiuHi peakuii BcTynarote amQoTtepHi riapokcuan? Hasenits npukinaam
PIBHSHB.
3aBaaHHs 1/ 1a00paTOPHOro BUKOHAHHS B MaJIMX rpynax (2-5 ocio)

Jocain 1
Hassa nocniny: Bunpo0yBanHsi po34uHiB JIyriB iHIHKaTOpaMu.

O0saiHaHHA | peaKTUBM: PO3YHMH HATPIN TIPOKCHY, PO3UMH KaJliil I'1IpoKCcuy,
PO3YMH KaNbLiil TiIpoKCHAy, MPOOIPKH, HEUTpAIIbHUNA PO3UMH JIAKMYCY, PO3UMH
¢deHondraneiny, po3ulH METHIIOPAHKY, YHIBEpCAIbHUI 1HANKATOPHHIA NaITipelb.
Texnika npoBeaeHHs gocainy: B 3 npoOipku HaNUTH PO3UMHY HATPIK TiAPOKCHILY
1 Jo;aTu Mo JeKiIbKa KpalbIMH 1HAWKATOpa: B MEpUIy — JIAKMYyCy, B APYTy —
¢deHondraneiny, B TPEeTId — METWIOpaHXKy. BIiIMITUTH KOJIp I1HIMKATOPIB B
JY)KHOMY CEpE/IOBHIII. AHAJIOTTYHO MPOPOOUTH AOCTIAN 3 Kajiil TiPOKCUAOM Ta
KaJbLii TAPOKCHIOM. 3aMOBHITh TAOIHUIO.

OcHoBa Oenondranein | Merunopamk | Jlakmyc VYHiBepcabHuii
IHAWKATOP

KOH

NaOH

Ca(OH)z

BucHoBok

Hocuia 2
Hassa nocnigy: B3aemonist JIyriB 3 KHCJIOTAMH.
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OOnanHaHHA i peaKkTUBU: PO3UYMH HATPill TIAPOKCHAY, PO3YUH XJIOPHIHOI
KHCIIOTH, po3unH (eHonpraneiny, npobdipka.

Texnika mposeaennsi nocainy. B mpobipky nHammiite 1-2 M1 po3umHy HaTpid
rizpokcuny ta nopaite 1-2 kparmmuu po3unHy denondraneiny. BiamiteTe Komip
po3unny. [lomaiiTe 1Mo KpalulMHaX PO3YMH XJIOPHIHOI KUCIOTH. Binmite 3miHn
3a0apBIIeHHs 1HIUKATOPA.

OnuiiTh 3apoIIOHOBaHUH EKCTIEPUMEHT 32 IIAHOM

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH TIPOXOIKCHHS PeaKIlii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

4. O3HaKH NPOXOJIKEHHSI PeaKIil

5. PiBHsAHHSA peakiii

6. BuchHoBok

7. IpaBuia TexHiku Oe3MeKu

Hocuinx 3
HazBa nocniny: /106yBaHHSI HEPO3UUHHUX OCHOB, B32€MOJifl X 3 KUCJIOTAMM.
OOnanHaHHs i peaKTHBH: PO3YMH COJN HIKONY (XJOpua abo HITpar), pPO3UUH
HATPI# TIPOKCUAY, PO3UUH XIJIOPUIHOI KUCIOTH, MPOOIPKH.

Texnika nmpoBeaeHHs aocainy: B mpobipky Hammiite 1-2 MII pO3YHHY COJi HIKOTY
Ta MOAaiTe KpaIUIMHAMHU PO3YMHY HATpifl TiIPOKCHIY MO YTBOpeHHs ocany. o
OTPUMAHOTO OCay JOAAMTe Ha UTHIIOK XJIOPUIHOI KUCTIOTH.

OnwumriTe 3anpONOHOBAHNI EKCIIEPHMEHT 32 TUIAHOM:

1. ®i3u4HI BIaCTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBH TIPOXODKCHHS PeakIii
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3. ®i3uuHiI BIACTHBOCTI TPOAYKTIB peakxiii

4. O3HaK{ POXOJHKEHHS PeaKIlii

5. PiBHsSHHSA peakiii

6. BucnoBok

7. IlpaBuia TexHIKK OE3MeKU

Hocain 4
HasBa nocniny: TepmiuHuii po3kJiax Hepo3YHHHUX OCHOB.

O0sagHaHHA i peaKTHBHU: PO3UMH KYIPYM XJIOPHUAY, PO3UMH KaJil TigpOKCUAy,
npo0ipka, NajbHKUK, TPOOIpKOTpUMAY.

Texnika npoBeaeHHs gociaigy: B mpoOipky Hamuiite 1-2 M po3dMHY KyIpyMm
XJIOPUAY, JOJalTe JeKUIbKa KpallMH Kalid Tigpokcuny (10  yTBOpEHHs
JIparaucroro  ocaay). IIpoOipky 3 o0camoM Harpiite, BIOMITBTE O3HAKH
MIPOXOPKEHHSI PeaKLii.

OnuuiiTe 3anporoOHOBAHUHN €KCIIEPUMEHT 3a MIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH NpPOXO/XKEHHS peaKiii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakiii

4. O3HaKd IPOXOHKEHHS peakiii

5. PiBusHHA peakmii

6. BucHOBOK

7. [IpaBmia TexHIKN Oe3MeKH
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Hocaig 5
Hasga nocrniny: JloBenenHnsi aMm(p)OTEPHOCTI MAHK TiAPOKCHIY

OO6aagHaHHS | peaKTUBH: PO3YHH [IUHK XJIOPHUIY (a00 IMHK HITpaTy, CyIbdary),
pO3YMH HATpi TiAPOKCHAY, PO3UMH CYIb(ATHOI KHCIOTH, NPOOIpKH, CKISHA
TTaJTHIKA.

Texnika mpoBegenHst gocaixy: Crioyatky ciiJl ofepaTu HEPO3UMHHY OCHOBY —
LUHK Tiapokcun. Jis nporo HajmuiTe B IpoOipKy 2-3 MJI pO3UMHY HUHK XJIOpUIY i
JofiaiiTe M0 KpalulMHaX HEBEJIMKY KUIBKICTh PO3YMHY HATpii rigpokcupy (1o
YTBOPEHHS Ocany), MIepeMilllaliTe ocaj] CKISHOW MaJIHYKO. BMicT mpoOipku
po3niniTh Ha nBOE. B meprny mpoOipky qomaiTe HAJIUIIOK JIYTY, B JAPYTY —
HaJUTAIIOK KHCIIOTH.

OnuuiTh 3apoOHOBaHUH EKCIIEPUMEHT 32 IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH TPOXODKCHHS PeaKIlii

3. ®i3uuHI BIACTUBOCTI TPOAYKTIB peakiii

4. O3HaKH POXOJHKEHHS peaKIil

5. PiBHsiHHA peakuii

6. BucHoBOK

7. IlpaBuia TexHiKK O€3MeKH

Jara: Ouinka: IMinnuc BUKIagaya:

JlaGopartopHe 3ansTTsi Ne 24
Tema: OCHOBHI KJIacH HEOpTaHIYHUX CcIONyK. Kucmoru.
Merta: OsHaifioMuTHCS 13 HOMEHKJIATYPOIO, (I3MYHAMH Ta  XIMI9YHUMH
BIIACTUBOCTSIMH 1 CITOCOOaMH OTPUMAHHS KUCIIOT.
IIpakTHyHi BMiHHS TA HABHYKH: 3aCTOCOBYBATH HA3BW 1 BIIACTHBOCTI KHCIOT,
MIPOBOIUTH KIacr(hiKaIito T1APOKCHIIB 3a iX CKIIaJ0M Ta BIACTUBOCTSIMHU.
3MicT 3aHATTSA:
Il1an 3aHATTS:
1. TecroBuit KOHTPOIH 3HAH 3100yBaYiB BUIIOi OCBITH.
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2. TeoperndyHe ONMTYBaHHS 3a IUIAHOM CaMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IncTpykuist 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHD
Ompamroiite  3alpONOHOBAHI  JIiTepaTypHi JpKepena Ta  MiATOTYHWTeCh 10
IHIUBITyaIbHOTO TECTYBaHHS 32 OCHOBHUMH MOHSTTSIMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJIAHOM CaMOCTIHHOI poOboTH
CaMOCTIHfHO OIpaIlfoiiTe 3arporOHOBaHI KOHTPOJBHI 3allUTaHHS/3aBIaHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECIIM 32 HUMHU.
KoHTpoJsbHi 3aB1aHHs/3aNIUTAHHSA 10 3aHATTS:
1. SIki pe4OBHHU HA3UBAIOTH KUCIOTAMU?
2. Knacuoikauis Kucior.
3. SIki KMCIOTHM CiJ BBaKaTH CWIBHUMH enektponitamu? Ha3BiTh OCHOBHHX
MIPEJCTABHUKIB.
4. Ha3BiTh BaXXKOPO3UMHHI y BOAi KucinoTH. HaBeniTe npukiamy.
5. 3 s[KMMHM peYOBHMHAMHM BCTyHawTh y peakuii kucioru? Ilpoimtoctpyiite
BIJITIOBITHAMU PIBHSIHHSIMH.
6. SIki KMCIIOTH Ha3UBAIOTHCS OPTO- Ta MeTakuciaoTamMu? HaBeaiTh npukiaau.
7. Sk 13 MeTakuciIoTH JOOYTH OpPTOKMCIOTY Ta 3JIHCHHTH 3BOPOTHE
HIepETBOPEHHS?
8. lo Take kucinoTH-okMCHUKH? HaBecTn NpHKIaaM XIMIYHUX PEAKIii B SIKHX
TaKi KHCJIOTH BEAYTh ce0e BiIMIHHO BiJl KHCJIOT - HCOKHCHHUKIB.
9. SIki kuCIOTH 3AaTHI yTBOpIOBaTH Kucii comi? O0epiTh 3 mepesiiyeHrx KUCIOT Ti,
siki yrBoproroTh kucii coii: Hl, HzS, HaSO4, H3PO4, CH3COOH? Jlatu Ha3Bu.
3aBaaHHA /19 1a00paTOPHOro BUKOHAHHS B MaJIMX rpynax (2-5 oci0)
Hocain 1
HazBa nocniny: BunipoGyBaHHsI po34MHiB KHCJIOT iHAMKAaTOpaMu
OOnanHaHHA i peakTHBH: PO3YUHU XJIOPWAHOI, CyIb(aTHOi, opTodocdarHOi,
€TaHOBOi KHCIIOT, TPOOIPKH, PO3YMHH JakMmycy, (GeHondTaneiny, MeTHUIOBOro
OpaHXeBOro, YHiBepCAIbHUI 1HIMKATOPHUHN Matip.
Texnika mnpoBeaeHHst xociixy: B dortupu npoGipku Hamuta no 1-1,5 Mo
XJIOPUIHOI KUCIOTH Ta JOAATH IEKiIbKa KparnH (2-3) iHIUKaTopy: M0 MepImol
npoOipKku — JaKMyc, A0 apyroi — ¢geHondranein, 10 TPeThoi — METHIOPAHXKY, 0
YeTBEepPTOl — YHiIBepCANbHUHA 1HIUKATOPHWH mamip. 3a3HadTe 3MiHY 3a0apBIICHHA
IHAWKATOPIB, CIIOCTEPEKEHHS 3aHeCiTh y Tabmmiro. Tex came mpopoOiTh i3
pO3YMHAMH IHIHAX KUCIOT. POOISITE BUCHOBOK MPO JiF0 KUCITIOT HA iIHAWKATOPH.

Kucnora Oenondranein | Mermnopamk | Jlakmyc YHiBepcaapHHN
IHAWKATOP

HCI

H>SO,4

H3PO,

CH3COOH

BucuoBok
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[IpaBuia TexHiku Oe3neKy.

Hocain 2
Hasga nocniny: B3aemomist KHCJIOT 3 MeTaJIaMui

Oo0nanHaHHA i peakTHBH. PO3UMH CylNb(ATHOI KUCTIOTH, 3 XIMIYHUX CTaKaHYHKH,
TIOPOIIKOITOIOHUI MarHii, TpaHylii IMHKY, MiJTHa APOTHHA OYHIIECHA.

Texnika nmpoBegeHHs A0CHiAy: B cTakaHU HATUTH 10 10 Mi1 Cynb(haTHOi KUCTIOTH i
JIO/IATH METAJH, B MEPIINI CTaKaH MiJHY JPOTUHY, B APYTUI — 2-3 rpaHyl Il LHUHKY,
B TPETiif — HEBENUKY KiNBKICTh (Ha KiHI[ MIMATesst) MOPOIIKY MarHito. BiamiTuty,
SK BiJIOYBa€TbCS peakiisi KUCIOTH 3 KOKHHUM METaloOM, MOPIBHSHTH CHIy 1
IIBUJIKICTh PEaKIIii.

OnuuiTh 3apoOHOBAHUH EKCIIEPUMEHT 3a IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH TMPOXODKCHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKM POXOJHKEHHSI PeaKIil

5. PiBHsHHA peakiii

6. BucHOBOK

7. IlpaBmia TexHIKH Oe3MeKH

Jdocain 3
Hasga nocniny: Peakmii Mixk okcuaaMmn MeTauiB i KHCJI0TaMU
OO6nagHaHHsl i peakTHMBHU. OKCHAW KyNpyMmMy 1 LUHKY, PO3YHMH CYIb(aTHOI
KHCIIOTH, TIPOOIPKH, CIpHUKH, TIPOOIpKOTpUMAaY, TATEHUK.
Texnika nmpoBegeHHs Aociaixy: B mepmry mpoOipky HAacHIAIOTh KYIIPYM OKCHIT
(0,1-0,2 1), B apyry TaKy K KiJbKICTh ITMHK OKCHAY. JIO TOPOIIKIB OKCHIIB
JnonuBaroTh 1mo 3-4 mu po3unHy CcynbbatHoi kucioru. IIpobipky 3 Kympym
OKCHIIOM TiIrpiBaroTh. BiMiThTE O3HAKH MPOXOKEHHS peaKlil.

53



OnumriTe 3anpOIOHOBAHUI EKCIIEPUMEHT 3a TUIAHOM:
1. ®i3uuHi BIACTHBOCTI BHUXIJTHUX PCUOBHH

2. YMOBH TIPOXOIDKCHHS peaKIii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakxiii

4. O3HaKH TPOXOKEHHSI peaKIil

5. PiBHsHHSA peakiii

6. BucnoBok

7. IlpaBuia TexHIKA Oe3MeKu

Hocain 4
Hassa nocniny: Peaknii Mizk Hepo34YHHHMMH OCHOBAMH i KHCJIOTaM#
Oobnannanns i peaxkruBu: po3unH ¢epym (III) xmopumy, po3umH Kamii
T1IPOKCHLY, PO3UMH XJIOPHIHOI KUCIIOTH, MPOOIpKa, CKIISTHA ajndKa.

Texnika npoBeaennst gocaiay: Crno4aTky roryeMo HEpO3UMHHY OCHOBY — (hepym
(IIT) rigpokcun: B mpodipky Hamutu 1-1,5 mia pozuuny ¢epym (III) Ta momatu
KpaljIMHAMHM PO3YMH Kajild rigpokcuay (mo yTBopeHHs ocany). Jam 1o
OJIEPIKAHOT0 0Caly AOJATH HAaUTHIIOK PO3YHHY XJIOpUAHOI KucinoTH. CrocTepirat
3a 03HaKaMH IIPOXOKEHHS peaKIii.

OmuuIiTe 3aporoOHOBaHUN €KCIIEPUMEHT 32 IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TIPOXOIKEHHS peakii

3. ®i3uyHI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaK# IPOXOHKEHHS peakIlii
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5. PiBusHHS peakii

6. BucnoBok

7. IIpaBuia TexHIKH Oe3MeKU

Hocaig 5
Hassa nocniny: Peakuii Misk KHCJIOTAaMH Ta COJSIMH.

OOnanHaHHs i peakTHMBM: pO3YMH apreHTyM HITpaTy, PO3YMH XJIOPHIHOI
KHCJIOTH, NPOOipKa, CKIISTHA TaiiyKa.

Texnika npoBenenns gocaixy: B npobipky Hanutu 1-1,5 M1 XIOopuaHOi KHCIOTH
Ta JIOAATH JEKiJbKa KpalUIMH apreHTyM HiTpaTy. Crocrepiraiite MmpoXomKeHHs
XIMIYHOI peaKirii.

OnuuiTh 3aMporOHOBAHUI EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BJIACTUBOCTI BUXIIHUX PEUOBHH

2. YMOBH NPOXODKEHHS peakiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKH POXOJKEHHSI PeaKIil

5. PiBHsHHA peakiii

6. BucHOBOK

7. IlpaBmia TexHIKH Oe3MeKn

Hocutix 6
Hasga nocniny: Peakuii Misk KHCJIOTaMHU Ta COTSIMH.
O6nagnannsa i peaktuBu: Po3umH HaTpiéi cymedimy, po3umH CyibhaTHOI
KHCIIOTH, TIpoOipKa.
Texnika nmpoBegeHHst gocaigy: B mpoOipky mHamutu 1-1,5 Mi po3umHy HaTpid
cynpdimy Ta momaté 1-1,5 Ma po3umHy XiIopuAHOI KHCIOTH (200 Cymb(haTHOI).
BuzHauTe NIpoayKTH peakiiii 3a 3armaxom.
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OnwumriTe 3anpOOHOBAHUI EKCIIEPUMEHT 3a TUIAHOM:
1. ®i3uuHi BIACTHBOCTI BUXIJTHUX PCUOBHH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH TPOXOHKEHHS peaKIil

5. PiBHsHHSA peakii

6. BucnoBok

7. IlpaBuia TeXHIKH Oe3MeKH

Jara: Ouinka: Iiagnuc BUKIagaya:

JlaGopartopHe 3anaTTs Ne 25
Tema: OcHOBHI Ki1acu HeopraHiyHux cronyk. Coui.
Merta: OsHalioMUTHCS 13 HOMEHKIATYpOr, (I3MYHUMH Ta  XIMIYHHUMHA
BJIACTUBOCTSMH 1 CIIOCOOAMH OTPHMAaHHS COJIEH.
IIpakTHyHi BMiHHA T4 HABMYKM: 3aCTOCOBYBAaTH Ha3BH 1 BIACTHBOCTI cOJEi,
MIPOBOJIMTH KiacH(iKallio comeit 3a IX CKIIaJIoM Ta BIACTUBOCTSIMHU.
Ilnan 3anaTTA:
1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIIIOI OCBITH.
2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.
3. BukoHaHHS EKCIIEPUMEHTIB.
IncTpyKUis 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmnpargroiiTe  3amponmOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHSTTSIMU TEMHU.
2. TeoperuvHe ONMUTYBAHHS 3a IJTAHOM CaMOCTIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTpoabHi 3aBJaHHA/3aNUTAHHS 10 3aHATTS:
1. SIxi pe4oBUHHU BiTHOCATHCS JO CONEH?
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Knacuikamis coneii: cepenHi, KUCIIi, OCHOBHI, MOABIMHI, 3MilIaHi.

SIKi eeKTPONITHYHI BIACTUBOCTI coneit?

Ha3BiTb Ba)XKOpO3YHHHI Y BOJI COJIL.

Maiite Ha3sy comsim: NaCl, NaClO, NaClO,, NaClOs, NaClOa.

3aBaaHHs 1151 1a60PATOPHOro BUKOHAHHS B MAJHUX rpynax (2-5 ocid)

Hocain 1

Hasga nocniny: B3aemonist coneii 3 MmeTaaamu

O0nanHaHHe i peakTHBH: PO3YMH KyIPYM XJIOPHIY, PO3UYHH HATpiil Xjopuuay, 2
yammky [letpi, 2 3aii3Hi BSAXU, HOKIAYHUH MaIip, MHIET.

Texnika nmpoBeaennst gocainy: B neprry gamky Ilerpi Hanmiite po3uuH Kympym
XJIOpHUAY, B JApYry — HaTpiii xmopunay. HakpadHum mamepoM 3aducTiTh 3alli3Hi
LBSIXM Ta OMYCTiTh iX B yamku [lerpi. BusHaute o3HaKM MPOXOPKEHHS XiMiuyHOT
peaxuii Ta pe4OBHHH, SIKi YTBOPIOIOTHCSI.

OnuuiTh 3aporOHOBaHUH EKCIIEPUMEHT 3a IIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEUOBHH

abrwn

2. YMOBH MPOXODKCHHS peakiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKM POXOJHKEHHS PeaKiil

5. PiBHsiHHA peaxuii

6. BucHOBOK

7. IlpaBuia TexHiKK O€3MeKH

Jocain 2

Hasga nocniny: B3aemonis coaeid 3 syrammu

OOnagHaHHA i peakTHBH. PO3UMH aJIOMIiHIM XJIOpHIYy, pO3UMH Oapid XJIOpHLY,
PO3YMH HATPIH T1APOKCUIY, TIPOOIPKH, CKIISTHA TTaTIIKA.

Texnika mpoBenenHns gocaigy: B mepmry mpobipky Hamwmiite 1-1,5 M po3umHy
AIFOMiHIN XJ0puny, B iHOTy — 1-1,5 M po3umny 6apiit ximopuny. o BMicTy 060x
npobipok pomaiite 5-6 kpamens po3unHy HaTpid Tigpokcuay. Croctepiraitiite
3MiHH, 5IKi BiIOyBalOTHCS.

OnwumriTe 3apONOHOBAaHMI €KCIIEPUMEHT 32 TIAHOM:
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1. ®i3uuHi BIACTHUBOCTI BHUXIJTHUX PCUOBHH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakxiii

4. O3HaKH TPOXOHKEHHS PeaKIil

5. PiBHsHHSA peakiii

6. BucnoBok

7. IlpaBuia TexHIKH Oe3MeKH

Jocain 3

Hassa nocniny: B3aemonist coseii 3 cossivu
O0nanHaHHs i peaKTHBHU: PO3YHMH HATPil Cynbdary, po3unH HATpid XJIOpHULY,
pO34MH Oapiil XJIOpHUIY, MPOOIPKH, CKIISTHA MATUYKA.

Texnika mpoBeaennsi gociixy. B nepury npoOipky Hamwmiite 1-2 Mi1 po3uMHy
HATpii XJopuay, B Apyry — Hatpii cyabdary. Jlo koxHoi 3 mpodipok ponaiTe mol-
1,5 M po3umHy Hatpiil cynbdary, 3a3HauTe 4M B JBOX MpOOipKax BiAOYyIHCH
3MiHH.

OmuuIiTe 3apornoOHOBaHUN EKCIIEPUMEHT 32 IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH MpPOXODKEHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaK# POXOJKEHHS peakIlii

5. PiBusHHA peakmii

6. BucHOBOK
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7. IlpaBuia TexHiKH Oe3MeKH

Hocuin 4

Hasga nocniny: B3aemonist codeii 3 cosiMu
Oonannannsa i peaktuBu. HeHacwdyeHuit pozunH ¢epym (III) xmopuny, pozumH
KaJIil TioIliaHaTy, pO3YMH HATPii Qiyopuy, CKISHA MaTuIKa.

Texnika npoBenennss gocainy: B npobipky nHamutu 1-1,5 mMn HeHacwmyeHOro
pozunny ¢epym (III) xmopumy Tta nomati 1-2 KparnmHHM Kajiii TiomiaHary.
BinsHauTte o3HaKM TPOXO/MKEHHs peakuii Ta 1 mpoaykTtu. IloTiM B mpoOipky
Jonaiite Takuid camMuii 00’€M po3uMHy Hatpiii Qayopuny. BuznHaure o3Haku
MIPOXOJPKEHHS peakiii Ta il MPOIyKTH.

OnuuiTh 3aporOHOBaHUH EKCIIEPUMEHT 32 IIAHOM:

1. ®i3uyHI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBH TMPOXODKCHHS peaKilii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKM POXOJHKEHHSI PeaKIil

5. PiBHsHHA peakiii

6. BucHOBOK

7. IlpaBria TexHIKH Oe3MeKn

Hocain 5

Hasga nocniny: B3aemonis coneid 3 kucjaoramu

OO6nagHaHHA i peaKTUBH: PO3YMH HATPIH CHITIKATY, PO3UNH XJIOPUIHOI KHCIIOTH,
CKJISIHA TTAJTNYKA.

Texnika mpoBenennsi aocainy: B mpobipky Hammiite 1-2 M po3dmHy HaTpid
CHIIIKATy Ta JOOJaiiTe TaKky JX KUIBKICTh PO3YMHY KHCIOTH. BMicT mpoOipkm
TepeMilIaiTe CKIISTHOIO TTATMYKOI0 Ta 3a3HAYTE O3HAKH MPOXOKECHHS PEaKIIii.
OnwumriTe 3apOOHOBAHNI EKCIIEPHMEHT 32 TIAHOM:
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1. ®i3uuHi BIACTHUBOCTI BHUXIJTHUX PCUOBHH

2. YMOBU TIPOXOIDKEHHS peaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakxiii

N

. O3HaKH NPOXOHKEHHS peaKiii

5. PiBHsHHSA peakiii

6. BucnoBok

7. IlpaBuia TexHiKK Oe3MeKu

Jara: Ouinka: Iignuc BUKIagaya:

JlaGopatopHe 3aHaTTS Ne 26
Tema: 3B's130K Mi>k OCHOBHMMH KJIaCAMU HEOPraHiuyHUX croiyk. [igponi3 comnen.
Meta: BcraHOBUTH HACKpi3HI 3B’S3KM MiX OCHOBHHMH KJIACAMH HEOPTaHIYHHX
cronyk. 3acBoiTH 0a30Bi 3HAHHSI PO T1POITI3 CONEH.
IIpakTuyHi BMiHHS _Ta HABHYKM: OBOJIOJIITH BMIHHSIMHU CKJIaJaTd PiBHSIHHS
XIMIYHAX  peakmid MDK OCHOBAaHMMH KJIacaMH HEOPTaHIYHUX  CIOJYK,
XapakTepu3yBaTH 3 JIOIOMOTOK pIBHSIHb XIMIYHHUX peakiliid BIaCTHBOCTI
KOHKpeTHUX KiaciB. CKIIaZiaT PiBHSHHS TIiAPOJNI3y coNedl y MOJNEKYJspHii Ta
10HHI# hopMax.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnpargroiiTe  3ampoNOHOBAHI  JIITEPAaTypHI JDKepena Ta MiArOTYWTech 0
1HIMBITyaJ IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHSTTAMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECIM 32 HUMH.
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KoHTpoJsbHi 3aBJaHHSA/3aNIUTAHHSA 10 3aHATTS:

1. J[laiite Homenkiaarypuy Ha3By peuoBuH: Al1;03, Cr(OH)s, Fex(SOa)s, HaSiOs,
Fe(OH)2, AIOHSO4, NaHCO;3, ZnO.

2. 1Illo rtake rimpomiz coneit? SIki iCHYIOTH THITM COJIEH 3 OMNIALY Ha TPOIEC
rixgpomizy?

3. SIx MOXHa MMOJABUTH TIPOIIEC TiAPOITizy?

4. MexaHi3Mm rigpomisy. Pe3yabraT rigpomnisy.

5. BusHaueHHS XapakTepy CepelOBHINAa B PO3YMHI CONi 3a JOMOMOIOH
iHmuKaropiB  (Jlakmycy, ¢QeHondraneiny, MeETWIOpaHXKy Ta YHiBEpCaJIbHOI'O
IHIMKATOPHOTO Mamnepy).

6. OOOpOTHIi i HEOOOPOTHIN TiIPOITI3 COMEH.

Jara: Omninka: IMignuc Bukaagava:

JladopaTopne 3ausTTs Ne 27
IlincymkoBa MoayJIbHA KOHTPOJBHA podoTa Ne2

HEOPI'AHIYHA XIMIsA
JlaGopaTopHe 3ansTTa Ne 28
Tema: 3aranbpHa XapakTepucTUKa HemeTaliB. ['i1poreH.
Merta: BuBuutu ¢i3uyHi Ta XIMIYHI BJIACTHBOCTI BOJHIO, IIPOMHCIIOBI Ta
na0opaTopHi crocodu HOro OTPUMAaHHS, BUBYMTH BJIACTHBOCTI HAaNHBaXKJIMBIIINX
cnonyk ['igporeny — Bou Ta riiporeH nepokcuuy.
IpakTuuni BMiHHS Ta HaBuukK: CKiIagaTy piBHSIHHS peakiiil i3 y4acTio BOJHIO,
JOOYBaTH Ta MPOBOAUTH PEAKIil 3 HOro BUKOPUCTAHHAM Y 1abopaTtopii.
Ilnan 3ansTTA:

1. TecroBHii KOHTPOJIb 3HAHB 3100YBaUIB BHUIIOI OCBITH.

2. TeopernyHe ONHUTYBaHHS 32 IUIAHOM CAMOCTIHHOT pOOOTH.

3. DBukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparroiiTe  3anpONOHOBaHI  JIITEpaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITyaJ bHOTO TECTYBAaHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IUTAHOM CAMOCTIHHOI poOOTH
CaMOCTIHO OmpaIfoiTe 3ampoNOHOBaHI KOHTPOJbHI 3alUTaHHS/3aBJaHHS Ta
MATOTYHTECS 10 YCHOTO BHCTYITY Ta CIiBOECiAN 32 HAMU.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:
1. e 3yctpivaerses [imporeH y BUTTISAL IPOCTOI PEIOBUHH B TIPUPOi?
2. Slke wmicue 3a mommpeHicTio 3aiimae [igporen Ha 3emii, a sike - y Beeciti?
SAxuit iHmmi ememeHt, KpiM [igporeHy, € OCHOBHOIO CKJIQJOBOIO KOCMIYHOL
Matepii?
3. Yum oOymoBiieHa BKpail HHU3bKa PO3YMHHICTH BOTHIO Y BOJII?
4. Yum moxe BOAEHB NPU B3a€EMOJIl 3 IHIIMMH €IIEMEHTAMH BHCTYIIATH B POIi
OKHMCHHKA?
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5. SIki QyHKIiT MOXKYTh BUKOHYBATH B XIMIYHHX peakilisx yactunku: a) Ho, 6) H*
(po3umn), B) H (tBepamit cran)? Ilpoinroctpyiite Bairi BUCHOBKH piBHSHHSAMU
PEaxIIii.

6. Ilpocmigkyiite 3a 3MiHOIO BajeHTHHX KyTiB B psimi CHs - NH3 - H20. Sk
MOXXHa ITTOSICHATH JaHy 3aKOHOMIpHICTh? SIK 0coOIMBOCTI OYZOBM MOJEKYIH BOIH
TI03HAYAIOTHCS Ha 11 BIACTHUBOCTSX 1 SIKMX came?

7. YoMy BIACTHUBOCTI TiJPOTIeH OKCHIY Pi3KO BiJPI3HSIIOTHCS BiJ TaKUX IS HOTO
aHAJIOTIB - XaJIbKOreH1IiB?

8. JSIki ocobmuBOCTI XiMIYHOI OYyIOBH MOJEKYJIH TiAporeH nepokcuay? Ik BOHH
BIUTMBAIOTH HA BJIACTUBOCTI ITi€T CIIOTYKH?

9. Jo sAkoro Kiacy peakLili BiJHOCHUTBCS peakiis PpO3KIaJaHHs TiJporeH
nepokcuay? SIki BACHOBKH MOJKHA 3pOOHTH 3 LILOTO?

3aBaaHHs 1Jis1 J1aDOPATOPHOI0 BUKOHAHHSI B MAJIMX rpymnax (2-5 ocio)

Jocain 1

Hassa nocniny JloOyBaHHs BOZHIO B Jabopatopii.

Oo0nanHaHHs i peakTHBM: NPOOIpPKH, Ta30BiBIAHA TPYyOKa 3 T'YMOBUM LLJIAHTOM,
[IMHK, PO3YHMH XJIOPUIHOI KUCIOTH, MaJbHUK, CIPHUKH, JJAOOPATOPHUII ITATHB.
Texnika BukoHaHHsn: Y mnpwiajn ais Ao0yBaHHS rasiB, IO CKJIagaeThes 3
npoOipKH 3 ra3oBiBiIHOI TPYOKOI, MOMICTUTH 2-3 TPaHyNU IMHKY, HAMuTH 3-4
MJI XJIOPHIHOI KHCJIOTH, 3aKPUTH MPOOKOIO 3 Ta30Bi/IBIHOI0 TPYOKOLO, SIKY BHECTH
B TIOPOXKHIO IPOOIpKY, 3akpiluleHy B IHIIOMY INTaTHUBI JHOM JIOTOpH.
Cnocrepiraemo, sk OyapOamku rasy 3°ABIAIOTBCS Ha MOBEPXHI LHUHKY,
BiJIPUBAIOTHCS BiJ Hel 1 CIUIMBAalOTh HAa TMOBEPXHIO DiauHU. Uepe3 jaeskuid 4dac
npobipka B IHIIOMY INTATHBI HAINOBHIOETHbCS BOmHeM. [ligmaniTh CipHHUK Ta
HECITh 10 POOIPKH 13 BOJHEM.

OnuuiiTe 3anporoOHOBaHHUHN €KCIIEPUMEHT 3a MIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH NpPOXO/XKEHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKd IPOXOHKEHHS peakIlii

5. PiBusHHA peakmii

6. BucHOBOK

7. IlpaBuia TexHIKH O€3MEKH
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Hocain 2
Ha3sga gocainy: Cnocodu 30MpaHHs1 BOTHIO B J1a00pATOpii.

Oo0nanHaHHA i peakTMBM: TPOOIPKH, Ta30Bi/BiAHA TpyOKa 3 TYMOBUM HUIAHIOM,
[UHK, PO3YUH XJIOPUIHOI KWCJIOTH, MANBHUK, CipHWKH, JTA0OPaTOPHHUI IITATHUB,
KpHCTalIi3aTop, BOja.

Texnika BUKOHAHHA. [ 30MpaHHA BOJHIO BHUTICHEHHSM BOJM Ta30BiJBIIHY
TPYOKY TiABOIATH IO Topjia MPoOipKH 3 BOMOIO, KA 3aHYypeHa B KPUCTAI3aTOpP 3
BOlOI0 BBepx AHOM. CrmocrepiraeMo, sk 00’€M BOAM B MPOOIPI[ IOCTYIIOBO
3MeHInyeThbess. Konu piguau B mpoOipili HE 3aUIIMTHCA, 3aKpUBAEMO i OTBIp [
BOJIOI0 CKJISTHOIO TUIACTMHOIO W BHHMaeMo 3 BoAu. Y mpoOipmi 3i0paBcsi BOJIEHS.
[TigHoCcMMO MTPOOIpKyY 3 BOAHEM JI0 MOJIYM sl NaJIbHUKA.

OnuiriTh 3anMpOOHOBAHUN EKCIIEPUMEHT 3a TIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH TMPOXODKCHHS peakiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKM POXOJHKEHHS peaKiil

5. PiBHsHHA peakuii

6. BucHOBOK

7. IlpaBuia TexHiKK O€3MeKH

Hocuinx 3

Ha3ga: B3aemonis Boauio 3 kynpyMm (II) okcugom.

OO0nagHaHHSA Ta peaKTUBH: MPOOIPKH, TaOOPATOPHHH IITATHB, TIOPOMIOK KYIIPYM
(I) oxcun, mpuiax mis TOOYBaHHA BOAHIO, IIMHK, PO3YMH XJIOPHUOHOI KHCIIOTH,
MIATBHUK, CIPHUKH.

Texnika BUKOHAHHSA 3aKPINUTH MPOOIPKY B JIAMI INTATHBY TakK, MO0 AHO OyiI0
BHIIE Bif oTBOpY. Hacmmatu HeBenwKy KibKicTh mopomky kympy (II) okcumy B
mpoOipKy, BHECTH B MPOOIpKy Ta30BiABIOHY TPYOKy 3 amapaTy Uid JOOyBaHHS
BOJHIO (TIOTIEPEHBO TEPEBIPUTH BONEHB HAa YHCTOTY). IIporpité mpobipky,
MPOAOBKUTH HArPIBaHHS 10 YTBOPSHHS NPOAYKTY peaKiii.

OnwumriTe 3apONIOHOBAHNI EKCIIEPUMEHT 32 TIAHOM:
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1. ®i3uuHi BIACTHUBOCTI BHUXIJTHUX PEUOBHH

2. YMOBH TIPOXOIDKCHHS PEaKilii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakxiii

N

. O3HaKM MPOXOKEHHS peaKiii

5. PiBHsHHSA peakiii

6. BucnoBok

7. IlpaBuia TexHIKA Oe3MeKn

Jara: Ouinka: Iignuc BUKIagaya:

JlaGoparopHe 3ansTTsi Ne 29
Tema: Xiop.
Merta: Po3risiHyTH €71eKTpOHHY OymoBY aToMa XJIOpY SIK THIIOBOT'O NPEICTaBHUKA
rajioreHiB, Croco0M OTPUMAaHHSI TPOCTOI pe4yoBHHHW, (I3UYHI Ta XiMIidHI
BJIACTHBOCTI MPOCTOI PEYOBHHU, OKCH/IIB, TIAPOKCHIIB Ta COJEil, a TAKOXX OCHOBHI
00J1aCTi BUKOPUCTAHHS MPOCTOI PEYOBHHU Ta 11 CHOINYK.
IpakTuuni BMiHHA Ta HaBW4YKK:. CKIIaaTH PIBHSAHHS peakiiil i3 y4acTio XJIopy
Ta HOro CHoNyK, MOOyBaTH Ta TMPOBOMUTH peEakilii 3 HOro BHUKOPUCTAHHSIM ¥
nmabopaTopii.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.

2. TeoperndHe ONUTYBaHHS 32 IJIAHOM CAMOCTIHHOT pPOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnparroiiTe  3ampoNOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJIAHOM CAMOCTIHHOI pOOOTH

64



CamoCTifHO OmpaIlfoiiTe 3ampoIloHOBaHI KOHTPOJbHI 3allUTAaHHS/3aBJaHHS Ta
MATOTYHTECS JO YCHOTO BUCTYITY Ta CHiBOECIIM 32 HUMHU.

KoHTpoJbHi 3aBJaHHSA/3aNIUTAHHSA 10 3aHATTA:

1. BbynoBa aromiB rasoreHiB. 3MiHa aTOMHHX pajiyciB, eHepriii HoHizarmii i
CHOPIJTHEHOCTI JI0 €IEeKTPOHY, EEKTPOHETaTUBHOCTI 1O MiArpymi. BaneHTHICTSH i
CTYTEHI OKUCIICHHSI aTOMIB.

2. bynoBa n1BOaTOMHHMX MOJEKYJ TajlOreHiB. 3MiHa eHeprii 3B'S3Ky TajoreH-
raJIoreH i XiMiYHOT aKTUBHOCTI Y psiTy ABOATOMHHUX MOJIEKYJ TaJIOT€HiB.

3. PosnoBcromkeHicTh Ta popMH 3HAXOKEHHS XJIOPY Y TIPHPO/I.

4. JlaGopaTopHi i MPOMHCIIOBI CLIOCOOW OTPUMAaHHS XJIOPY.

5. @i3uyHi BIACTHBOCTI TPOCTHX PEYOBHH TajoreHiB. 3abapBiieHHs iony B
pi3HMX PO3UMHHMKAX. BIUTUB 3MiHH MiXKMONEKy/sipHOi B3aemoii y psimy F—Cl-Br—
| Ha arperaTHUii CTaH rajOICHIB.

6. Ximiuni BrmactuBOCcTI HpocTHX pedoBuH. OKHMCHI BiacTHBOCTI. B3aemopmis
TaJIOTeHIB 3 BOAOI0. 3MiHA CKJIaay TPOIYKTIB Ii€l B3aeEMOMii y psay (QTop-XJiop.
BigHomenHs xyopy 110 JIyriB, METaJIiB 1 HEMETaJiB.

7. Tinporenxnopun. bynosa monexyin. Criiikicts Moneky. [TonspHicTh MoOIeKyII.
OcHoBHI Meroau cuHTe3y. Di3uuHi BracTUBOCTi. XiMiYHI BIacTUBOCTI. BigHoBHa
AKTHBHICTb.

8. PosumHu rigporenxmopuay B Boai. KuCIOTHI BiacTMBOCTI. 3MiHa CHIH
rigporedranorenigaux  kucimor y psay HF-HCI-HBr—HI.  Oco6auBocri
GbnyopumHoi  (MJIABMKOBOI)  KUCIOTH.  XJIOpHIHA KHCIOTAa SK OOHA 3
HAMBAXIIUBIIIMX MiHEpAIBHUX KHUCJIOT, I BIACTMBOCTI. 3arajbHi MPHHIMIHA
OTpUMaHHSI.

9. Tanorenizu meraniB. Meroau cuHTe3y O€3BOJAHMX TaJIOTC€HI/IIB.

10. TlopsmoKk BUTICHEHHS TAJIOTEHIB 3 PO3YHMHIB IX TAIIOICHI B

11. Cnonyku ranoreniB 3 OxcurenoMm. @nyopumu Oxcureny. Oxcuau Xinopy (I,
IV, VII). BigHoreHHs 10 BOIH, JIYTiB.

12. OxcurenBMicHi kucinotu Xiopy. [lopiBHsuIbHA CTiKICTh KUCHAOT. KuciortHi i
OKHCHI BIIaCTHBOCTI.

13. Coui okcureHBMicHHX KUCHOT rajoreHiB. Comi kucnor Xiopy (TilOXJIOPHTH,
XJIOPUTH, XJIOpaTH, mepxiopat). I[lopiBHsJIbHA CTIHKICT COJEH 1 KHCIOT.
OxcureHoBMicHi BiactuBocTi coneid. ['inoxmoputn Hatpito 1 Kansiiro. YKaBenea
Boza. XJIopHe BarHO. XJIopaT Kajito (bepToieroBa Ciib).

14. 3acrocyBaHHS TaJOT€HIB Ta IX CIIONYK.

3aBaaHHs /i1 1a00paTOPHOr0 BUKOHAHHS B MaJIMX rpynax (2-5 ocio)

Hocain 1

Hasga nocniny: Bzaemoais XJ1opuaHoi KHCJIOTH 3 MeTaJaMu

O6nagHaHHs 1 peakTHBH: pPO3YMH XJOPHOHOI KHCIOTH, 3 TPOOIpKH,
TTOPOIIKOITOIIOHNI MaTHI{, TpaHyIH [IUHKY, MiJHA IPOTHHA OYHIICHA.

Texnika mpoBenenHs aociainy: B tpu mpobipku Hamutu mo 1,5-2 MI po3umHy
XJIOPUAHOI KUCIIOTH 1 MOJATH METalld, B MEpIIy MpoOipKy — MigHY IPOTHHY, B
JpyTy — 1Bl TpaHyJId IIUHKY, B TPETIO — MarHii (Ha KiHIi mmmatens). BigmitaTh, sk
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BiIOyBAIOTHCS PEAKIil KHCIOTH 3 KOXXHUM METAJIOM, TTOPIBHAWTH CHITY 1 IIBHAKICTH
peaxiii.

Onu1iTh 3arpoIIOHOBAHUN EKCIIEPUMEHT 32 TIAHOM:

1. ®i3nvHiI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TIPOXODKCHHS PEaKIlii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakxiii

4. O3HaKH TPOXOJHKEHHS peaKIil

5. PiBHsAHHSA peakiii

6. BuchHoBok

7. IlpaBuia TexXHIKH Oe3MeKH

Hocuin 2
Hassa nocniny: Peaknii Mizk okcugamMu MeTaJtiB i XJIOPHAHOK0 KHCJIOTOIO
O0naHaHHA i peaKTHBH. OKCUAM KYIIPYMY 1 IIMHKY, PO3UUH XJIOPUIHOI KHUCIIOTH,
2 npoOipKu, CIpHUKH, IPOOIPKO TPUMAY, MATbHHUK.

Texnika npoBeaeHHs aociainy: B nepiry npobipky Hacumatots 0,1-0,2 T kynpym
OKCHUAY, B APYTY — CTUIBKHU K IIMHK OKCHUI. [0 MOpOIIKIB OKCHIIB JIOJIMBAIOTH IO
3—4 wmn po3unmHy Kucinotd. [IpoOipky 3 KynpyM OKCHJIOM IMiirpiBaroTh.
3a3HayvaroTh O3HAKH NPOXOMKEHHS PeaKLii.

OmuuIiTe 3arpoNOHOBaHUI EKCIIEPUMEHT 3a IJIAaHOM:

1. ®@i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TPOXOKECHHS peakii

3. ®i3uyHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaK# POXOHKEHHS peakIlii
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5. PiBHsHHA peaxmii

6. BucnoBok

7. I[IpaBuiia TexHIKH O€3MEKU

Hocuain 3

Hasga nocniny: Peakmii Mik HepO3YHMHHOI0 OCHOBOIO TA XJIOPHIHOI0 KHCJIOTOIO
Oobnannanna i peaxktuBu. po3uuH ¢epym (III) cynbpdary, po3umnH Hatpiid

T1IPOKCHY, PO3UMH XJIOPHIHOI KHCIIOTH, MPOOIpKa, CKIISTHA TTajndKa.

Texnika mpoBeaeHHs xocaixy. CrodaTKy rOTyEMO HEPO3YHHHY OCHOBY — (hepym
(ITI) rigpokcua: B mpoOipky HaymTe 1-1,5 Mu po3umHy depym cyabbaty Aoaatu
KpalUIMHAMHM PO3YMHY HaTpild Tigpokcuay (no yrBopeHHs ocaay). Jami 1o
onepxkanoro kympym ¢epym (III) rigpokcuay goaaeMo poO34YMH  XJIOPUIHOL

KHMCJIOTH. 3a3Ha4a€MO 3MIiHH.
OnuIriTh 3ampOOHOBAHUIN EKCIIEPUMEHT 3a TJIAHOM:
1. ®i3uyHI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBH NpPOXOKEHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKK TPOXOJKEHHSI PeaKIil

5. PiBHsHHA peakiii

6. BucHOBOK

7. IlpaBmia TexHiKH Oe3MeKn

Hocain 4

Hasga nocniny: Peakuii mizk xsiopom Ta docdopom.

OO6nagHaHHs i peakTUBH: KOJ0a 3alOBHEHA XJIOPOM, YEpPBOHHMA (ocdop, JTOKKa

JUIS CIIAJTFOBAHHS.
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Texnika nmpoBenenHs gociainy: Hesemuky kinbkicts uepBoHOro (ocdopy (0,5 r)
B3SITH JIOKKOIO JUISl CHAJIIOBaHHS Ta BHECTH B KOOy 3 xsopom. Crocrepirati 3a
peakuiero. (Jlocmia mpoBoauTH B BUTSDKHIH madi).

Onu1iTh 3arpoIIOHOBAHUH EKCTIEPUMEHT 3a TIAHOM:

1. ®i3nvHi BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TPOXO/DKCHHS PEaKIlii

3. Oi3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

4. O3HaKH TPOXOJHKEHHS peaKIil

5. PiBHsAHHSA peakiii

6. BuchHoBok

7. IpaBuia TexHikK Oe3MeKu

Hocaing 5
Hassa nocniny: Peakuii Mizk XJiopoM Ta MeTajiaMmu.

O0nanHaHHA i peakTHBHU: K0J0a 3aMIOBHEHA XJIOPOM, MOPOILIOK 3ai1i3a, JIOXKKA IS
CHaJFOBAHHSL.

Texnika nmpoBenenHs nociiny: Jloxxkoro s cnamoBanns B3t 0,5-1 r 3amiza ta
po3irpiti 3ami3o y nonyMm’i manbHMKa. Harpite 3amizo mIBHAKO BHECTH B KOJOY 3
XJIOPOM. 3pOOHTH BHCHOBOK MO MPOIYKTH, SIKI BHIIISIOTHCS B XOMAI peakiil.
(Jocnia mpoBonuTH B BUTSDKHIHM miadi).

OnumriTe 3apONOHOBAHNI EKCIIEPHMEHT 32 TIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH TPOXOKEHHS peakii

3. ®i3uuHI BIACTUBOCTI TPOAYKTIB peaxiii
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4. O3HaK{ POXOJHKEHHS PeaKIlii

5. PiBHsHHSA peakmii

6. BucnoBok

7. I[IpaBuia TexXHIKH O€3MEKU

Jara: Oniinka: IMignuc BuKkIagayva:

JlagopaTtopHe 3ausaTTsa Ne 30
Tema: Oxcurexn
Meta: PosrnsiHytn enektpoHHy OymoBy atoma OKCHreHy, CIIOCOOM OTPHMaHHS
NpOCTOI PEYOBMHM, THUMOBI (hi3UUHI Ta XiMiYHI BIIACTUBOCTI KUCHIO Ta CIIOJYK
Oxcureny (OKCHIIB, TIAPOKCHAIB Ta COJlel), a TaKOK OCHOBHI 00macTi
BUKOPUCTAHHS MPOCTOI PEYOBUHU Ta CIIONYK.
IlpakTnyHi BMiHHs _Ta HaBuuku: CKiajgaTé pIiBHSHHSA peakiid i3 ydacTio
Okcureny, no0yBaTM Ta TIPOBONUTH peaklil 3 BHKOPHCTAHHSAM KHCHIO B
naboparopii.
Ilnan 3ansTTA:

1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IIAHOM CAMOCTIMHOT pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparroiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepela Ta  MIATOTYHTeCh 10
1HIMBITYya bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuyHe ONMUTYBaHHS 3a IUIAHOM CaMOCTIHHOI poOOTH
CaMOCTIHO OmpaIfoiTe 3amnporoOHOBaHI KOHTPOJbHI 3alUTAaHHS/3aBJaHHS Ta
MATOTYHTECS 0 YCHOTO BHCTYITY Ta CIiBOECiAN 32 HAMH.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:
1. Enexrponna cTpykTypa atoMy OKCHUTEHY B HOPMAIBHOMY i 30y/KEHOMY CTaHi.
2. ®i3uuHi BIACTHBOCTI KUCHIO.
3. XimiuHi BIACTHBOCTI KHCHIO: B3a€EMOMiS 3 MPOCTHMHU Ta CKJIaJHUMHU
PEUOBHHAMH.
XiMigHI OCHOBH 3aCTOCYBaHHS KHACHIO 1 030HY B MEAMIINHI i hapMarrii.
Po3moBcromkeHHsI B IPUPOAL Ta METOAM JOOYBaHHS KUCHIO.
Biomoriuna pons xucar0. O30HOBHIT mIap.
Knacudikamist OKCHTEHOBMICHHX CIIONYK Ta iX 3arajibHi BIACTUBOCTI.

Noogks
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3aBaaHHs 1151 J1a60PATOPHOr0 BUKOHAHHS B MAJIUX rpynax (2-5 oci0)

Hocaig 1

HasBa nocniny: /lo6yBaHHsI KHCHIO 3 KaTiii mepMaHraHary

O0nanHaHHA i peakTHBM: Kaiil nmepMmaHraHart (IIOpOIIKONOAiOHMIA), mpodipka 3
KOpKOM, M0 Mae [-momiOHy ra3oBiABigHY TpyOKy, 1a0OpaTOpHWI ITAaTHB 3
nankoto, [lItatus 3 mpobipkamu, MaJbHUK, BaTa, KOJIOA, CKIlKa.

Texnika mpoBeaeHHs1 gociaixy: B cyxy npo0ipky BMIIIylOTh Kasliii IepMaHraHaT
npu6aM3HO Ha 1/6 11 MicTKOCTI, 011 OTBOPY MPOOIPKH BMILIyIOTh IIMAaTOYOK BaTH 1
LIJIBHO  3aKpHBAaIOTH KOpKOM 3  [-mofiOHOIO  ra3oBiJIBIHOIO  TPYOKOIO,
3aKpIIUTIOIOTh NMPOOIpKY B JaIIl INTATHUBY TaK, 100 IHO Oyino Bume ii oTBOpY.
[porpiBatoTs NpoOipKy, a TOTIM TPIOTh Ty YAaCTUHY 11, B SIKiH pO3MILICHUH KaJlii
nepMaHraar. [a3oBiiBiIHY TpyOKy BMIIIYIOTb B KOJOY 1 30MpalOTh KHCEHb,
HasBHICTh KHCHIO B K00l mepeBipsioTh Tiitodoro ckinkoro. (100r xaiit
TIepMaHraHaTy JaloTh 7 JI KHCHIO).

3aByacHO B/IOMa, ONHUIIITh 3aIPOIIOHOBAHUH EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH TPOXOHKCHHS peakilii

3. ®i3uuHI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaKK MPOXOKEHHS peaKiii

5. PiBHsHHA peakiii

[op]

. Jloka3 yTBOpeHHS MPOAYKTIB peakiii

7. BucHoBOK

8. IIpaBuna TexHiku Oe3mnexu. [IpranHa MOXIIMBHAX HEMOIAT0K

Jocain 2

Hasga nocniny: Jlo0yBaHHSI KHCHIO 3 TiIPOreH MepoOKCHIY

Obaagnannsa i peaktuBu: 3-6% pO3UMH TifporeH nepokcuay, mpobipka 3 -
MoiOHOI0 Ta30BiABiAHOK TpyOKor, MaHraH(IV) okcup (mopomkomomiOHWI abo
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rpaHyJbOBaHMM), XiMi4HMHE cTakaH Ha 30-50 MuI, CKinka, CIPHUKH, MLINATENb,
(biTbTpyBANBHUIA TATTIp.

Texnika mpoBegeHHs1 1ocaiay: B cTakaH HaJIMBaEMO PO3YHH TiJPOTe€H EPOKCHIY
00’emoM 3-5 MII 1 oJaeMo MIaTeneM 3BaKeHY KinbKicTe ManraH (IV) okcumy
(0,2-0,51). CnocrepiraemMo TPOXODKEHHS XiMi4HOI peakiiii. HasBHICTh KHCHIO
BCTaHOBJIIOEMO 3 JIONIOMOT'O0 TIJIIOYOI CKINKH, Micisi MPOBEAECHHS peakiii MaHraH
JOKCH] Bi(LIBTPOBYEMO, BHUCYIIYEMO 1 3BaXKyeEMO. 3a3HayaeMoO Y BinOynach
3MiHa MacH KaTajizaTopa.

3aByacHO B/IOMA, OMHIIIIThH 3aIIPOTIOHOBAHUI EKCTIEPUMEHT 32 TIIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHHX PECUYOBHH

2. YMOBH TPOXOJDKEHHS peakiii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peakiii

4. O3HaKH POXOJIKEHHSI peaKIil

5. PiBHsAHHSA peakiii

6. JIoka3 yTBOpEHHS MPOIYKTIB peakiiii

7. BucnoBok

8. [IpaBmiia TexHiku Oe3meku. IIpruarHa MOXKIMBHX HEOJa 10K

Hocuinx 3

Hasga nocniny: 30upaHHsi KUCHIO BUTICHEHHSIM BOIH

OO0nagHaHHA | peakTMBH: Ta30METp 3aMOBHEHHI KHUCHEM, 2 TIOCKOIOHHI KOJIOU

Ha 300-500mu1, ckisiHAa IIACTHHKA, BOJAA, KPUCTANi3aTop Ha 3 1 (3alOBHEHUI

BozI00 Ha 1/3).

Texnika npoBegennsi mociainy: Ilepmmii cnocid — BUTICHEHHS TOBITPSI KACHEM.

Jns 30MpaHHS KHCHIO IIMM METOIOM HEOOXiTHO B3SATH YHCTY, CYXy KOIOY

3aI0BHEHY MOBITpsIM. BHecTH ra3zoBiABimHY TpyOKy Bim rasomerpa B KOOy i

HAIYCTUTH KHCEHb B KOJIOY.

Hpyruit cmoci6 — BuTiCHEHHS BoaW KucHeM. KonmOy 3amoBHIOIOTH BOOKO i

3aKpUBAIOTh CKIISTHOIO TUTIACTUHKOKO TakK, 00 B KOJOI HE 3aHIIIIOCH OyiIh0aIiok
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moBiTps. IlmacTWHKY TPUMArOTh PYKOIO, KOJIOY IMEpeBEepTAIOTh 1 3aHYPIOIOTH B
KpHUCTaNi3aTop 3 BOAOI0. [lil BOMOK IUIACTHHKY BiITYCKAIOTh, a IO BiIKPHUTOTO
ropia KoJOW MiJBOIATH Ta30BiABINHY TpyOKy Bin rasomerpa. ['a3 mocrtymoBo
BUTICHSIE BOAY 3 KOJOHM 1 3alOBHIOE Ti, MiCIsI YOTO OTBIp KOJOM 3aKpHBAIOThH
CKJISTHOIO TUTACTHHKOIO 1 KOJIOY 3aITOBHEHY KMCHEM, BUAMAIOTh Ta CTABJIATH HA CTiJ.
3aByacHO B/IOMA, ONUIIITh 3aIIPONIOHOBAHUI EKCTIEPUMEHT 32 ITAHOM:

1. ®i3u4HI BJIACTUBOCTI BUXITHHX PECUYOBHH

2. YMOBH NPOXOIKCHHS PEaKIlii

3. ®i3uuHi BIACTUBOCTI NPOAYKTIB peaxiii

N

. O3HaKM NPOXOHKEHHS peaKilii

5. PiBHsAHHSA peakiii

6. JIoka3 yTBOpEHHS NPOJIYKTIB peaxiiii

7. BucHoBOK

8. [IpaBuia TexHiku Oe3meku. IIpranHa MOXKIMBHX HEIOJa 0K

Hocain 4

Hassa nocniny: BusiBjieHHSI KHCHIO
OO0nagHaHHA | peaKTHBH: Ta30MeTp 3aNIOBHEHUH KHCHEM, IDIOCKOIOHHA KOJIOa Ha
300-500mn, nepeB’siHa CKIMKa, CIpHUKH, MaTbHUK.

Texnika npoBeneHHs Aociay: i BUSBICHHS KHCHIO BUKOPHCTOBYIOTH TIIIOUY
ckinky. st Toro mo6 BUSBUTH MPUCYTHICTH KHCHIO, HEOOX1IHO HAOpaTH KUCEHD B
KO0y (BUKOPHCTOBYEMO KOJIOY 3 KHCHEM HaOpaHHUM B IONEPEIHBOMY IOCKTiJi),
3aImaauTy JepeB’ sHy CKIMKY Hal MaJbHUKOM, 30MTH MMOIyM’sl (3aTacHUTH CKIlKY) i
OITYCTHTH ii B K00y 3 KHCHEM.

3aByacHO B/IOMA, OMHIIIITh 3aIIPOMIOHOBAHNH €KCTIEPUMEHT 32 TIAHOM:

1. ®@i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH
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2. YMOBH TIPOXOIDKCHHS PeaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakKiii

4. O3HaKH IPOXOKEHHSI PeaKIil

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHS MPOIYKTIB peaxiiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuyrHa MOXKITMBUX HEMOIAI0K

Hocain 5
Hassa nocininy: CniajoBaHHs BYTJIeNI0 HA NMOBITPi i B KUCHI

OO0JaHAHHSA | peaKTHBH: IIMATOK JEPEBHOro Byrims 06’emom 1-2 cm® (MoxHa
BUKOPUCTaTH TaOJETKy aKTHBOBAHOIO BYriUIL — KapOOieHy), JOKeduKa s
criairoBaHHs, cyxa konb6a Ha 300-500 mui, ra3oMeTp 3armoBHEHHI KUCHEM, BAITHIHA
BOJIa, IEMOHCTPALIIHUIT CTOJIUK.

Texunika npoBeaenns aociiay: [lIMaTok IIEHOrO AEPEBHOrO BYri/UIA KIagyTh B
JIOKKY JUIS CIaJIOBaHHSA, HATPIBalOTh BYMJIMHKY 3 ONHOrO OOKy B monym’i mo
MOYATKy JKEBPIHHS, 3a3HAYalOTh SIK BYIVIMHKA TOPUTh Ha MoOBiTpi. OMycKalwTh B
MOCyJIMHY 3 KUcHeM. [IopiBHIOIOTH TOPIHHS Ha MOBITPI Ta B KucHI. [1o 3akiHYeHHIO
TOpiHHS B KOJIOY BHOCSTH MAJIal0uy CKHUIIKY Ta 3a3Ha4al0Th, KUK ra3 YTBOPUBCSL
3aBYacHO BJIOMa, OIHMILITH 3aIPOIIOHOBAHUIT EKCTIEPHIMEHT 3a IUIAHOM

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TIPOXOKEHHS peaKii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxiii
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4. O3HaKH TPOXOHKEHHSI PeaKIil

5. PiBHsHHS peakii

6. Jloka3 yrBOpEeHHS NPOIYKTIB peaxiiii

7. BucHoBOK

8. IpaBuia Texniku Oe3neku. [IpryrHa MOXIIMBUX HEMOII0K

JocJin 6
Haspa nocniny: CnajioBaHHs cipku Ha moBiTpi i B kucHi

OO6aagHaHHSI i peakTHMBM: TIOPOIIOK CipKH, JWCTHWIHOBaHA BOIA, JIOKCUKA JIS
cnanroBaHHs, cyxa koiba Ha 300-500 w1, ra3oMmerp 3arloOBHEHUIl KHCHEM,
JEMOHCTPAILIMHUIA CTOJHK.

Texnika mpoBemeHHs1 Aociaixy: [ToMiCTUTH B JOXKKY ISl CIATIOBAHHS TPOXH
MopoIIKy cipku. HarpiTi cipky Ha MajJbHUKY 10 3aliMaHHs, 3BEpHYTH YBary, siK
ropuTh cipka Ha TOBITPi. OMyCTUTH JIOKKY 13 Majaloyolo CIpKO B KOOy 3
KHCHEM, HE 3aKpUBATH KOPOK IIiJIbHO. [1OpIBHATH 1HTEHCHUBHICTh TOPIHHS CIPKU B
KuCcHI Ta Ha ToBiTpi. KoM TOpIHHS NPUNMHUTHCS, 3aKPUTH CKISIHKY KOPKOM
mingbHO. [y [OBeNeHHs BHUTOPSHHSA KUCHIO B KOJIOY MOXKHA BHECTH INalaiody
CKINKy. Bil3HAUNTH 03HAKH MPOXOKEHHS PeaKIlii.

3aB4acHO BJIOMa, OIHMILITH 3aIPOIIOHOBAHUI EKCIIEPHIMEHT 3a IUIAHOM:

1. ®i3uuHi BIaCTUBOCTI BUXIJAHUX PEUOBHUH

2. YMOBH MPOXOJKEHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI MPOAYKTIB peakKIlii

4. O3HaK# POXOHKEHHS peaKilii

5. PiBusHHA peakmii
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6. Jloka3 yTBOpEHHS NPOIYKTIB peaxiii

7. BucHOBOK

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘II/IHa MOXJIMBUX HCIIOJAJ0K

Hocain 7
Hassa nocniny: CnianioBanns ¢ocdopy Ha noBiTpi i B KucHi

OonannanHs i peakTHBH: TopouIok (ocdopy, ra3oMerp 3alOBHEHHH KHUCHEM,
konba Ha 300-500mu1, TokKka i criantoBaHHs (pocopy BMOHTOBaHA B KOPOK.
Texnika npoBeneHHs: gocainy: KonOy 3amoBHHTH KHCHEM IIUIIXOM BHTiCHEHHS
noBiTps. B noxky ans cnamoBaHHs HaOpatd ¢ocdopy i mignmaiutd B moaym’i
NaJbHUKA, BIZIMITUTH sIK TOpUTh (ocdop Ha MoBiTpi. BHecTH NOXKKY i3 3anajieHuM
¢docdopom B konOy 3 kucHeM. [TopiBHsATH TOpiHHS (ocdopy Ha MOBITPI i B KKUCHI.
3aBuyacHO B/IOMa, ONHUIIIIThH 3AIPONIOHOBAHUI EKCTIEPUMEHT 32 IJIaHOM:

1. ®i3u4HI BJIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH NpPOXOKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peakiii

o~

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHA peakinii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3nexu. [IpranHa MOXIIMBAX HEMOIAT0K
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Jara: Omninka: Ilinnuc BUKIagaya:

JlagopaTopHe 3aHsaTTa Ne 31
Tema: Cynsdyp.
Merta: Buuurtu ximMiusi BinactuBocTi Cyinbdypy Ta ioro cronyk. O3HalHOMHTHCE 3
6ionmoriynoro porutto Cynbdypy Ta HOro 3acTOCyBaHHSIM.
IIpakTnyHi BMiHHS TAa HABHYKH:. HaBuWTHCS NMPOBOMUTH XIMIYHI JOCTIAH Ta
CKJaJaTH pIBHSHHSA XIMIYHMX peakiii, sKi XapaKTepU3ylOTh BIACTHBOCTI
Cynbdypy B CIioIyKax.
IInan 3anaTTa:

1. TecroBHii KOHTPOJIb 3HAHb 3/100yBaUiB BUIIOI OCBITH.

2. TeoperndHe ONUTYBaHHS 3a INIAHOM CaAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHCTpyKIisi 10 BUKOHAHHS:
1. TecroBuii KOHTPOJIb 3HAHB
OmpamroiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
iHllI/IBi)lyaHI)HOFO TECTYBaHH 3a OCHOBHHUMMU IOHATTAMU TEMHU.
2. TeopernuHe onMTyBaHHA 3a IJIAHOM CaMOCTiIHOI poOOTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3alUTaHHI/3aBOaHHA Ta
MIATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIIM 32 HUMHU.
KoHTponbHi 3aB1aHHs/3aNIMTAHHSA 10 3aHATTH:
1.Enexrponna crpykrypa atoma Cyiab(ypy B HOpMaIbHOMY 1 30y/IPKEHOMY CTaHi.
2.Po3noBcromkeHHs B puposi Ta Metonu 1o0yBaHHs Cynb(ypy y BUIBHOMY CTaHi.
3.HaiiposnoscromxkeHiui crionyku Cynbdypy.
2.CipKoBofieHb, ioro (i3uuHi i XimiuHi BractuBocTi. CipKOBOIEHD SIK BiHOBHHUK.
3.Meronu onepskaHHs cynbdimiB Ta ix rigpomis.
7.0neprkaHHs Ta BIACTHBOCTI CYNIb(aTHOI KUCTOTH.
8.OKHCHI BIAaCTUBOCTI KOHIIEHTPOBAHOI CYIb(aTHOT KHCIIOTH.
9. Cynbdaru, siki BUKOPHCTOBYIOTHCSI JIFOAMHOI B TOCHOAAPCHKIN JIiSUTBHOCTI.
SlxicHi peakuii Ha cyiabdaTu.
3aBaaHHs /i1 1a00paTOPHOro BUKOHAHHS B MaJIUX rpynax (2-5 ocio)
Jdocain 1
Hasga nocniny: B3aemonis 3ai3a 3 cipkoio
OoOnannanHs i peakTHBHM: 2 T TIOPOMIKOMOAIOHOT cipku, 3,5T mopomiKy
BiIHOBJICHOT'O 3ajli3a, CTyNKa 3 TOBKAYHMKOM, MPOOipKa, SMJI PO3YHHY XIIOPHIHOI
KHCJIOTH, TalbHUK, JaOOpaTOpHWI INTaTHB 3 KiJIbIIEM 1 JIAIKOKO, IITATHB 3
mpoOipkamMH, MaNbHUK, IIIMATEeNb, CKISHA MalidKa, KepaMmidyHa IUIMTKA, apKyIl
mamnepy, Tepe3u, MarHiT.
Ha3Ba pocainy: BimBakutu cipky Ta 3a7i30 Yy 3alporOHOBAHUX MAaCOBHX
criBBigHOmeHHs X. CyMimn peTenbHO mepemimartu. Hacumati cymim B mpoOipKy
(mpuGmu3HO 70 TONMOBHHM). IIpoGipKy i3 CYMIINIIFO 3aKpilATH y IITATHBI I
HaXWIJIOM Tak, 00 AHO Mpobipku Oyio HIpKYe Bix orBopy. Ilin mpobipky kiamgyTs
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KepaMiuHy UTKY. [Iporpiti mocTymnoBo BCio MpoOipKy, a Mmicist — CHIIbHIIIE TPiTH
JHO TpOOIpKH, JO TOrO0 TOKM TIOYHEThCS peakdis. SIK TUTBKH peakmis
PO3IIOYHEThCS, TNPHUIMHWUTH HarpiBaHHA 1 TpuMaTH TpoOipKy Bech dHac M0
3aKiHYEeHHs peakiii HaJ KepaMidyHOI IUIMTKOIO (Tpobipka Moxe TpicHyTH). Ilicis
OXOJIOJDKEHHS (3aHYpPUTH B CTakaH 3 XOJIOJHOIO BOJAOIO), PO30OMTH MpoOipKy
ToBKaynKkoM 1 yactuHy ¢epym(Il) cymbdiny po3reptn B crymmi xyxe apiOHO.
Bucumnatn mnopomok gepym(Il) cynpdiny B HEBeTMKHUN cTakaH i JOTUTH PO3UUHY
XJIOpDUAHOI KHUCIOTH. Bu3HaumTH 3a 3amaxoM mnpoayktu peakiii. [ligHectn mo
¢bepym(Il) cynpdimy marHiT 1 3adikcyBaTd, IO OJCpX,aHA PEUOBHHA HE €
MEXaHIYHOI CYMIIIIITIO.

3aByacHO B/IOMA, OMHIIIIThH 3aIIPONIOHOBAHU EKCTIEPUMEHT 32 ITAHOM:

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBU TPOXOJDKEHHS peaKIii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakiii

4. O3HaKH POXOJHKEHHSI PeaKIil

5. PiBHsiHHA peakuii

6. JIoka3 yTBOpEHHS MPOIYKTIB peakiii

7. BucHoBOK

8. [IpaBmita TexHiku Oe3neku. IIpruanHa MOXKIMBHX HEOJa 10K

Hocuin 2
Ha3sga: [lo6yBanns cyabdyp (IV) okcuay peaxuieio ooMiny.
O0JagHaHHA Ta  peakTHBH:  KOHICHTPOBaHa  cyiabdaTHa  KHCIOTa,

TTOPOIIKOIOMIOHNI HATPiil cymbdiT, Komba Bropma, kpanensHa milka.
Texnika BUKOHaHHA: JHO KonOM Bropma 3amoBHWTH HaTpiii CcymbdiTom, Ta
KpaIuInHAMHY JTOJAaTH CYAb(paTHY KHCIOTY 3a JOIOMOTOK KpamenbHoi Jiiiku. [ a3,
10 YTBOPIOETHCSI BHACIHIZIOK po3kiaay Hectiiikoi H2SO3, 3i6patu y mocyaunHy
BHUTICHEHHSM TIOBITPAL.
3aByacHO B/IOMA, OMHIIIITh 3aIIPONIOHOBAHUH €KCTIEPUMEHT 32 TIAHOM:
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1. ®i3uuHi BIACTHBOCTI BHUXIJTHUX PCUYOBHH

2. YMOBH TPOXOIKCHHS PeaKIii

3. Oi3uuHi BIACTUBOCTI TPOAYKTIB peakiii

N

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaxiiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuurHa MOKIMBUX HEMOIAI0K

Hocuinx 3
Hasga: Pozuunenns cymsGyp(IV) okcuay y Boi.

Oonannanus 1a peaktuBd : cynbdyp (IV) okcun, nuctunboBaHa BoAa, XiMIYHHUHA
CTaKaH, YHIBEpCAJIbHUHN 1HIUKATOP.

Texuika BukoHanus : Hanuru 50-60 M IucTWIBOBAHOI BOAW B XIMIYHHMI CTakaH
i mporyctutu cynbdyp (IV) okcua, onepaHuii B monepeHbOMY JIOCTII, Yepe3
omyiieHy o aHa TpyOky. Jo omepikaHOro po3uuHy J0ONATH 1HIUKATOP, BIAMITHTH
Horo Koip.

3aBYacHO BJIOMa, OIHMILITH 3aIIPOIIOHOBAHUI EKCIIEPHMEHT 3a TIAHOM:

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUOBUH

2. YMOBH TPOXOIKEHHS peaKii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxiii
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4. O3HaK{ POXOJKCHHS PeaKIlii

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpEeHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. IpaBuia Texniku Oe3neku. [IpryrHa MOMXKIIMBUX HEMOIAI0K

Jocuain 4
Ha3zpa: B3aemonist cyapdyp (IV) okcumay i3 po3uuHOM JyTy.

Oonannanns ta peaktuBu: cynbdyp (IV) okcua, pozumH Hatpiii rizpokcuuy,
XIMIYHUH CTaKaH, YHiBEpCaTbHUN 1HIUKATOP.

Texnika Bukonanus : Hamuru 30-40 M po3urHy HaTpiil TiAPOKCHIY B XiMIYHUH
CTakaH, JI0OJaTd 1HOUKaTop 1 BingMmiTuTH Horo komip. Ipomyctutn cymsdyp (IV)
OKCHUJI, OfIEp)KaHUI B MONEPETHbOMY JOCIIl, Yepe3 OmyIlieHy 10 AHa TpyoKy. Jlo
OJIEp)KaHOTr0 PO3YHHY IOJATH 1HIUKATOP, BIIMITUTH HOTO KOJIIp.

3aB4acHO BIOMa, OIHMILITH 3aIIPOIIOHOBAHUH EKCIIEPUMEHT 3a IUIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH NpPOXO/XKEHHS peaKiii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peaKilii

4. O3HaKH MPOXOHKEHHS peakIii

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakitii

7. BucHOBOK
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8. IpaBuia Texniku Oe3nexu. [IpryrHa MOXIIMBUX HEMOJAI0K

Hocain : 5
Ha3za: 3ne6apBiieHHs xuBHX KBITIB cynbhyp(IV) okcunom

OOnanHaHHA Ta PpeaKkTHBM: JKMBA KBITKAa, JWCTWIBOBaHa Boaa, Ir
TIOPOIIKOITOAIOHOI CipKH, UITIHAP, GapPOpOBHIl TUTEINb, TUTEIBHI IIMIILI, A3BiH
Texnika BukoHanHs1 : )KuBy KBITKY 3MOUUTH BOJOIO i MOCTaBUTH B LIWJIIHJD.
dapdopoBuii TUreIH 3aMOBHUTH ITOPOUIKONOAIOHOI CIPKOM. 3amajiuTH CipKy i
MOCTaBUTH NOPSJ 3 HMIIIHAPOM. HakpuTH 13BOHOM THTEINb Ta IIJIIH/P 3 KBITKOIO.
3aByacHO B/IOMa, OMHUIIIITh 3AIIPONIOHOBAHUH EKCTIEPUMEHT 3a TIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH NPOXODKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH POXOJIKEHHSI PeaKIil

9]

. PiBHsiHHS peakuil

6. JIoka3 yrBOpeHHSs MPOIYKTIB peakiiii

7. BucHoBOK

8. IIpaBuna TexHiku Oe3neku. [IpmarHa MOXKIIMBHX HENOIa10K

Hocutix 6
Ha3Ba: B3aemonis KOHIIEHTPOBaHOI CyIb(aTHOI KUCIOTH 3 METaJaMH.
OO0nagHaHHST Ta peakTHBH @ INIMATOYKH MiIi Ta 3ami3a, KOHIIEHTPOBaHA

cyib(aTHa KUCIOTa
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Texnika BuUKoOHaHHA : Y [Bi NpOOIipKM HAJUTH KOHIEHTPOBAHY CYIb(paTHy
kucnoty. Jlo omHiei 3 mpoOipok momaTH Minmbk, JO IHINOI — 3aizo. BiaMituTh
TIPOXOIKCHHS PEaKIIiid.

3aBYacHO BJIOMA, OIUIIIITEH 3aIIPOTIOHOBAHUI EKCIICPUMEHT 32 IIIAHOM:

1. ®i3uuHi BIACTHBOCTI BHUXIJHUX PCUOBHH

2. YMOBH NPOXOIDKCHHS PeaKIii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peaxiii

4. O3HaKH NPOXOIKEHHSI PeaKIil

5. PiBHsAHHSA peakiii

6. Jloka3 yrBOpEeHHS NPOJYKTIB peaxiiii

7. BucHoBOk

8. [IpaBuia TexHiku Oe3neku. [IpuyrHa MOXKIIMBUX HEMOIAI0K

Hocain 7

Ha3zpa: BonoBig6ipHi BJacTHBOCTI KOHLEHTPOBAHOI CYJIb(aTHOI KMCJIOTH (Tif

HA HYKOp i nmamip) 1eMoHcTALiiTHO

Oo0nanHaHHs Ta peakTHBH: QUIBTPYBAIBHUN MAMip, CKISHA MAJINYKa, MMaJTbHUK,

miHner, monpiOHeHnid mykop (myapa), cyib(aTHa KOHIIEHTpOBaHA KHCIIOTA,

po34uH cynb(haTHOI KUCIOTH, XiMIYHAN CTaKaHYHUK Ha 25-50MI1, CKIITHA TaTdKa.

TexHika BUKOHAHHS AOCTiTY:

Ha ¢inpTpyBambHOMy mamepi CKISIHOIO MAJNUYKOK 3MOUYCHOK B  PO3YHHI

cynb(aTHOI KUCIOTH HAMCATH (POPMYITy Cyib(paTHOI KHCIOTH ab0 OyIb-1110 iHIIIE.

JIucrox QinpTpyBaNBPHOrO marmepy TPOXH MiACYIIUTH HAX IOAYM’sIM TAaJbHUKA.

Crioctepiratd 3MiHH IO BiOYBAaOTHCS.

VY crakaH, SKWiA CTOITh Ha KepaMidHi mmwmTHi abo y mOoTKy, BucHmata 20 T

moapibHeHoro nykpy (3moumtm 10-12 kpammmHamu Bozm) 1 momatu 10 mox

KOHIIGHTPOBaHO!I CynbdaTHOiI KucmoTu. CyMIII pEeTeNnhHO IMEpeMIIIaTH CKISHOIO

TTATMYIKOI0 0 TodopHiHHA. [lammdky 3adikcyBaTH y BEPTHKAIEHOMY IOJOXKEHHI

M0 LEHTPY CTaKaHa 1 3adeKaTh IOKM YOpHA IIOpUCTa Maca He IPUNHHUTH
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30inbmryBatick B 00’emi. [licnmst ocTWraHHs cyMimli, MOTSATHYBIIM 32 CKIISTHY
MAJINYKY BUTATHYTH Macy.

3aByacHO B/IOMA, ONUIIITH 3aIIPOIIOHOBAHUH EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3uuHi BIACTHUBOCTI BHUXIJIHUX PCUOBHH

2. YMOBH TNPOXO/KEHHS peaKuii

3. ®i3uyHi BIACTUBOCTI INPOAYKTIB peaxiii

4. O3HaKH NPOXOKEHHSI peaKIil

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpEeHHS NPOJYKTIB peakiiii

7. BucHoBOK

8. [IpaBua TexHiku Oe3neku. [IpuarHa MOXKIIMBUX HEMOIAI0K

Hocuin 8
Hassa nmocniny: SIkicHa peakuis Ha cyab(paT-ioH

O0naiHAHHS Ta PeaKTHBH: JIEMOHCTPALIHHUN ITATHB A POOIPOK 13 YOPHUM
¢oHOM, po3uuH CynbdaTHOI KHCIOTH, PO3UMH HApTiil cyiabdary, po3unH Oapii
XJIOpHULY.

Texnika BUKOHAHHA Hocjiny: B mepmy mpoOipky HamutH 5-7 MII pO3UHHY
cynbhaTHOl KHCIOTH, B APYry — 5-7 mu Hatpiii cynbdary. B obuasi npobipku
JIoAaTy o 5-7 M1 po3uuHy Oapiii xmopuny. CriocTepiraifte 3a 3MiHaAMH.

3aBYacHO BIOMa, ONHMILITH 3aIPOIIOHOBAHUIT EKCIIEPHIMEHT 3a TUIAHOM

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUOBUH

2. YMOBH TIPOXODKCHHS PeakIii
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3. ®i3uuHi BIACTUBOCTI INPOAYKTIB peaxiii

4. O3HaKH POXOJHKEHHS PeaKIii

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpEHHS MPOIYKTIB peaxiii

7. BucHoBok

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘{I/IHa MOXKJIMBUX HCIIOJAaJI0K

Jlara: Omninka: Ilignuc BUKIagava:

JlaGoparopHe 3ansaTTsi Ne 32
Tema: Hitpores.
Merta: PosrnsiHyTH enekTpoHHy OynoBy aroma HitporeHy, crnocoOu OTpUMaHHS
a30Ty, THNOBI (DI3MYHI Ta XIMiIYHI BIACTHBOCTI XIMIYHOTO €EMEHTY, HOTO OKCH/IIB,
T1IPOKCHJIIB Ta COJIEH, a TAKOXK OCHOBHI 00J1aCTI BUKOPUCTAHHS MPOCTOI PEUOBUHH
Ta WOTro CIIOJIYK.
IpakTuyHi BMiHHS _Ta HABMYKM:. 3alKHCYBAaTH XapaKTepHI XIMIUHI peakiii
Hitporeny Ta ioro croiyk; enekTpoHHI KoH(Irypaiii Ta BaJIeHTHI MOXJIUBOCTI
a30Ty; CKJIaJaTH MOJIEKYIISIPHI Ta rpadiuHi (OpMYITH OKCHJIIB HITPOTEHY.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKUis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnparroiiTe  3amponOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBIyaJbHOTO TECTYBAHHS 32 OCHOBHIMH MOHSATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3amporOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTponbHi 3aBJaHHA/3aNUTAHHS 10 3aAHATTS:
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1. SIxa enexrpoHHa KoH(Qirypauis aroma Hitporeny? Ha3BiTh MOXIHBOCTI, 110 € B
LIBOrO aToMa JJIsl YTBOPEHHS KOBAJICHTHHX 3B’s3KiB. YoMy MoJekyna a3oTy Mae
HEBHCOKY pPeaKLiiHy 37aTHiCTh?

2.Yomy razomoniOHWMIA aMiak 30MparOTh MUITXOM BUTICHCHHS IMOBITPs (B KOJIOY,
TIepeBEpHYTY TOpJIoM BHU3)? Y YoMy NpHYMHA BHHUKHEHHA «(oHTany »? Yomy
KonOa-puiiMay TIOBMHHA OyTH aOCOJIOTHO CyXxoro? SIKy BIIacTHBICTH amiaky
LTIOCTpYE HOT0o peaxiiist 3 XJIOpBOgHEM ?

3. SIk mporikae mucowmialisi HITPaTHOI Ta HITPUTHOI KUCJIOT y BOJHOMY PO3YHHI?
OxapakTepu3yiTe IIei mporec KiIbKiCHO.

4.Y yoMy NnpU4HHa TEPMIYHOTO PO3KJIaIaHHs CoJiel aMOHit0?

5. OxapakTepusyiiTe OyJI0BY i KHCIOTHI BIACTHBOCTI HITPATHOI KUCIOTH.

6. SIk oTpuMyIOTH a30T B mpoMHCIOBOCTI? SIki iCHYIOTH JlabopaTopHi crocoou
ofep KaHHs a30Ty?

7.5k oTpuMyIOTH amiak B IPOMHCIOBOCTI 1 B sabopatopii? flke «miaHerapHe»
3HA4YEHHs NPOIECY CHHTE3Y aMiaKy?

8. Uomy piBHI BaJICHTHICTb 1 CTYIiHb OKHCHEHHS a30Ty B 10HI amoHit0? Ha3BiTh i0H
aMOHIIO y BIANIOBIIHOCTI 3 3aralbHUMH MPaBUIAMH HOMEHKIATYPH.

9.IlepeniviTh BiZIOMi BaM OKCHJIU a30TY.

10. Slk pearye HiTpaTHa Kuciora 3 Mertanamu? OxapakTepu3ylTe 3aJIeXHICTh
CKJaJy TpONYKTiB ii BiJHOBJEHHS BiJ KOHLEHTpAIii KHCIOTH Ta aKTHBHOCTI
Mmeray. Uu Moxe Taka peakilis BigOyBatucs 0e3 BuaijeHHs rasy? Uu OyBaroTh
BUIAJIKH TPAKTUYHOI BiJICYTHOCTI B3a€EMOJIiT NESIKUX JOCUTHh aKTUBHHX METAJB 3
HiTpaTHOIO KUcioToo? [Ipy MO3UTHBHIM BiAMOBIi I 1aiiTe HEOOXiIHI MOSCHEHHS.

11. Slky cymim Ha3uBaIOTh «uapcekor Bopoto»? Ha domy rpyHTyerbes ii
okuciroBaibHa AiA? Yomy 301010 He po3umHsAeTbess B HNOs, a po3unHseThCs B
«uapchKiit Bomin?

3apaanHs 1151 1a60PATOPHOr0 BUKOHAHHS B MaJuX rpynax (2-5 ocid)
OnuiiTh 3aNPONOHOBAHI A0CiAYN 32 MIAHOM.

3aBuyacHo, BIOMa 3aM0BHIiTH NPONOHOBaHI rpagu.

Hocain 1

Hassa nocniny: lo6yBanns amiaky

OO0nagHaHHS Ta peaKTHBM: JTa0OPATOPHUMA INTATHB 3 JIAIKOIO Ta KAallbIEM,
ITaTUB 3 NpPOOIpKaMH, INMATellb, CTYKa 3 TOBKAYMKOM, MaJbHUK, CIPHUKH,
aMOHIH XJIOPUI KPUCTATIYHUH, KaIbLil TiAPOKCHA KPUCTANIYHIH, YHIBepCATbHUHA
IHAWKAaTOPHUNA TATIp.

Texnika BUKOHAHHSA Aociay: s omepxaHHA HEBETHKIX KiJTBKOCTEH aMOHIaKy
mjg 4Yac JabOpaTOpHHUX MOCHIAIB PETENbHO MEepPeMIIlyIOTh BHXIJHI PEUYOBHHU
(mpuGsu3HO piBHI 00’€MHM pPO3TEPTHUX aMOHIN XJIOPHUAY 1 Kalublifl TigpOKCHAY,
cyMmill MoBMHHA OyTH Tpoxu Bonora). Hacumaiote B mpoOipky Bix Y4 mo Y2 ii
00’eMy, 3aKpUBAIOTh TPOOiPKY Ta30BiABITHOI0 TPYOKOIO 1 3aKPITUTIOIOTH MPOOipKyY
B INTATHBI MiJ HAXWIOM B OiK MpoOKH, m00 BONA, KA BHIUITIMETHCS HE CTiKala
Ha Harpiti 4acTwmHH mpoOipku. HarpiBaroTe cymim i 30MparOTh aMoOHIaK B
poOipKy.

Jnst  onmepkaHHS BENUKHX — KIJIBKOCTEH aMOHiaKy MOXXHAa  CKOPUCTaTUCS
HarpiBaHHsM HOrO KOHIIEHTPOBAHOro po3unHy (25%-Horo, p = 0,9 r/cm®). Pozunn
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aMOHiaKy HaJNMBaIOTh B KonOy Bropma na 200-250mi no 1/5  1i 00’emy, ane He
6inpIn 1/3 3aKpHBarOTH KOPKOM 1 00EpEeKHO HarpiBaroTh.

VYHiBepcalbHUI 1HAWKATOPHUHA Mamip 3MOUYYIOTh BOAOIO i BHOCATH B ra3, SIKHA
BUAIISETHCS 3 Ta30BiABIAHOI TpyOKH. PoOIATH BUCHOBKH ITPO MPOAYKT YTBOPEHHN
B XOJIi peaxiiii.

3aByacHO B/IOMA, ONUIIITH 3aIPOTIOHOBAHUI EKCTIEPUMEHT 32 TIIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHHX PECUYOBHH

2. YMOBH NpPOXODKEHHS peaKiii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHSA peakiii

(2]

. Jloka3 yTBOpeHHsI MPOIYKTIB peakiii

7. BucnoBok

8. [IpaBmita TexHiku Oe3meku. IIprynHa MOKINBHX HEOIa 0K

Hocain 2
Hassa nocniny: Po3unHenHs amoHniaky y Bofi («)oHTaH»), BUIPOOYBaHHS
po3uuHy (peHopTaTCTHOM
OO0nagHaHHSI Ta peaKTHUBHU: JIAOOPATOPHWUN INTATHB 3 JIAMKOIO Ta KUIBIEM,
mMTAaTUB 3 MpOOipKaMu, MaJIbHUK, KOHIIEHTPOBAHWH pO3YMH aMOHiaKy, Koiba
Bropma ma 250 M1 3 ra3oBiiBiIHOIO TPyOKOIO, KPITiomoHHAa kKobma Ha 500 mu,
KOPOK 13 CKIISTHOIO TPYOKOIO, (peHonranein, KpucTanizaTop 3aI0BHEHUI BOOIO.
Texnika BukoHanusi gociigy: KomOy Bropma 3akpinuTé B Jamnmi IITaTHBY,
Hamuth B Hel 1/5 00eMy KOHIIGHTPOBAHOTO PO3UYMHY aMOHIaKy, 3aKpHTH KOOy
KopkoM. KpyrionoHHy koi0y mepeBepHYTH A0 TOpH JHOM Ta BHECTH B  Hel
ra3oBiBiMHY TPYOKy Bin KoiOm Bropra, 3aKkpuBIIN OTBip KOJOH JOJOHEO, MO0
YHEMOXJIMBUTH BHTIK aMoOHiaKy 3 komowm. KonOy 3 po3unHOM aMOHiaKy HapiTu
00pexeHo HaJl MOIyM M HalbHUKa. B Kpyrio moHHY K010y 30MpaTé aMOHiaK 10
TOrO0 4Yacy IOKM BiH HE IOYHE «KycaTw» 3a JonoHio. [licims mporo (- ayke
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00epeKHO, HE IEPErOPTA0YH KOJIOY) Ty)Ke HIIIBHO 3aKPUTH OTBIp KOJIOH KOPKOM 3
CKIIHOIO  TpyOKoto. OTBip Ta30BiIBiAHOI TpYyOKM 3akpuTH TmanbleM. B
KpHcTaiizaTtop 3 Bozmoro momaté 10-20 kparumH QeHondTaneiny Ta 3aHYpUTH
ra3oBiBIMHY TPYOKY 3aKpUTy MalbIeM, ITiJ BOIOI OOEPEKHO BIAPUTH OTBIp
ra3oBiABIIHOI TPYOKHM TaK, OO TYIH IOTpanuia KpalulMHKa BOAW 1 oapasy Horo
3akpuTy nanbleM. [licns nporo, He BipUBAIOYM IMaJE] BiJl OTBOPY, IIEPEBEPHYTH
KOJIOYy 1 CTPYCHUTH KpAaIUIMHKY BOIU Ha OHO Koimow. IlepeBepHyTH KOIOYy B
KpHUCTaTi3aTop 1 BIAHATH Tayenpb Big orBopy. Cmocrepiraté edekT DoCimiy.
[TosicHuTH OTpUMaHuil pe3ynbTar.

3aByacHO B/IOMa, OMHIIIIThH 3aIIPONIOHOBAHUH EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHHX PEUYOBHH

2. YMOBHU TPOXOJDKEHHS peaKiiii

3. ®i3uuHiI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaKH POXOJKEHHsI peaKIil

9]

. PiBHsiHHS peakuil

6. JIoka3 yTBOpEeHHS MPOIYKTIB peakiiii

7. BucHoBOK

8. [IpaBmiia TexHiku Oe3mexu. IIprmarHa MOXKIMBHX HEIOIa 10K

Hocain 3

Haspa mocniny: YTBopeHHsI aMOHiii XJIOpHAY 3 aMOHIaKy Ta XJIOPOBOAHIO
OO0nagHaHHA i peakTHBHU: KOHIICHTPOBAaHUK PO3YMH aMOHIaKy, KOHIIEHTPOBAHHI
PO3YMH XJOPUAHOI KHUCIOTH, 2 CKISHUX CTakaHd a0o MWIiHApH (3 OZHAKOBHM
JiaMeTpoM OTBOPIB), 2 CKIISIHI TUTACTHHKH.

Texnika mnpoBeaeHHs gocjigxy: B mepmmii crakaH HamuTH 2 MI
KOHIICHTPOBAHOT'O PO3YMHY aMOHiaKy, iHTEHCHBHO 300BTaTH Ta BIUIWIN PiTUHY,
CTakaH 3aKpUTH CKISHOK IUIACTHHKOKW. B apyrmil crakaH BiamTH 2 M
KOHIICHTPOBAHOT'O PO3YHMHY XJIOPUIHO! KHCIOTH, IHTEHCHBHO 300BTaTH, BWJIHTH
BMICT Ta 3aKpWUTH CKJISHOK IUTACTHHKOMO. [lOCTaBUTH cTakaH i3 XJIOPHIHOIO
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KHCIIOTOIO, SIKMH 3aKpUTHI CKIIOM Ha CTakaH i3 aMOHIaKOM, SIKMH TeX 3aKpUTHH
ckioM. [Tpnbparu obuziBa ckia i MOCTaBUTH CTaKaHH OWH Ha oauH. Crocrepiratu
3a IPOXO/UKEHHAM PEeaKilii, BU3HAYHUTH ii O3HAKH Ta MPOIYKTH.

3aByacHO B/IOMA, OMHIIIITh 3aIIPONIOHOBAHUH EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3uuHi BIACTHBOCTI BHUXIJTHUX PCUOBHH

2. YMOBU TPOXOJDKEHHS peaKIii

3. Oi3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM NPOXOKEHHS peaKilii

5. PiBHsHHA peaxiii

6. Jloka3 yTBOpEeHHS MPOIYKTIB peaKiiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuarHa MOXKIIMBUX HEMONAI0K

Hocain 4
HazBa: Tepmiune po3kiazanHs colieil amoHito (0e3 3MIHM CTYIEHS OKHCHEHHS
€JIEMCHTIB)

O0naiHaHHS Ta PeaKTHBH : KPUCTAYHUN aMOHIH AUXpOMAT, CIHUPT, KepamiuHa
IUINTKA, CKIMKA.

Texnika BuxoHaHHs : Hacumatu Ha KepamiuHy IUIMTKY TipKOIO KPHCTANidHHN
aMOHIH IUXpoMar, 3pOOWTH 3armuOMHY BcepenuHi Tipku. JlomaTé Aekinmbka
KPAIUTMH CIIUPTY B YTBOPEHY 3arJHOMHY Ta 3amaIuTH.

3aB4acHO BIOMa, ONHMILITH 3aIIPOIIOHOBAHUI €KCIIEPHMEHT 3a IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBH TIPOXOHKCHHS peaKiii
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3. ®i3uuHi BIACTUBOCTI INPOAYKTIB peakKiii

4. O3HaKH POXOJKEHHS PeaKIlii

5. PiBHsAHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOK

8. IpaBuia Texniku Oe3neku. [IpryrHa MOXKIIMBUX HEMONI0K

Jocain 5
Ha3Ba: TepmiuHe po3kianaHHsi cojiell aMOHit0 (31 3MIHM CTyNeHs OKHUCHEHHs
€IICMEHTIB)

O0saiHaHHS Ta PeaKTHUBH : KPUCTAIIYHUI aMOHIH XJIOpUJI, IPOOipKOTpUMAaHY.
Texnika BuKOHaHHsI : B mnpoOipky BHECITh TPOXM KpPHUCTANIYHOTO aMOHIH
XJIOpUAY, TpOoOIpKy 3akpimiTh B mpobipkorpumadi. OOepexHO Harpiiite Ta
CroCTepiraifTe 3a NPOXOHKEHHSIM PeaKiiii.

3aBYacHO B/IOMa, OIMILITH 3aIIPOIIOHOBAHUI €KCIIEPUMEHT 3a IUIAHOM:

1. ®i3uuHi BIaCTHBOCTI BUXIJHUX PEUOBHUH

2. YMOBH NpPOXOKEHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaKii

4. O3HaKd IPOXOHKEHHS peakilii

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii
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7. BucnoBok

8. IIpaBuna TexHiku Oe3neku. [IprarHa MOXKIIMBHX HETIONaI0K

JocJin 6
Ha3zpa: B3aemozist po30aBiieHOl Ta KOHIIEHTPOBAHOI HITPATHOI KUCIIOTH 3 MiJTIO.
OOnamHaHHA Ta PeaKTHBH : po30aBieHa Ta KOHIIEHTPOBAHA HIiTpaTHA KHCIIOTa,
MiJ[Ha IPOTHHA.

Texnika BUKoOHaHHS : Y 0HY 3 IPOOIpOK HAJIUTH pO30aBIlIeHy HITPATHY KHCIIOTY,
B IHIIy — KOHIEHTPOBaHy. Y KOXHY 3 NpOOIpOK J0AaTH IIMaTKH Miji.
CriocTepiraeMo 3a MPOXOKCHHSIM PEaKIIii.

3aByacHO B/IOMA, OMHUIIIIThH 3AIIPONIOHOBAHUH EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEYOBUH

2. YMOBU TPOXOJDKEHHS peaxiii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakiii

N

. O3HaKK NPOXOHKEHHSI peaKiii

o1

. PiBHsiHHS peakuil

6. JIoka3 yTBOpEHHS MPOIYKTIB peakiiii

7. BucHOBOK

8. IlpaBuna Texniku Oe3mnexu. [IpranHa MOXIIMBHAX HEMONAT0K

Jara: Ouinka: Ilignuc BuKJIagaya:
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JlaGopaTophe 3ansaTTs Ne 33
Tema: ®ocdop.
Merta: BuuenHs ximiuHux BractuBocteii Pocopy Ta HOro CHoiyk.
O3sHaiiomyieHHsT 3 O1OJOTIYHHM 3HAYCHHSIM Ta BUKOPHUCTAHHSAM HAWBaXKITHBILIHMX
cnonyk @ocgopy B HapOITHOMY rOCHONAPCTBI.
IpakTuyni BMiHHA Ta HABMYKM:. 3alMCYBaTH XapakTepHI XiMIiuHI peakuii
®docopy Ta HOro CHONYK; 3alKCYBaTH CICKTPOHHI KOHQIryparlii Ta BaJICHTHI
MOXJTHBOCTI (hocdopy.
IInan 3aHaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IHcTpykuis 10 BUKOHAHHS:
1. TecroBuii KOHTPOJH 3HAHB
OmnparigroiiTe  3amponOHOBaHI JIITEPAaTypHI JpKepela Ta MiATOTYHTeCh IO
iHIUBITyaJIbHOTO TECTYBaHHS 32 OCHOBHUMH MOHSITTSIMH TEMH.
2. TeopernuHe onMTYBaHHA 3a IIAHOM CaMOCTiHOT poOoTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIIiBOECian 3a HUMH.
KoHTpoJibHI 3aBAaHHsA/3aINTAHHS 10 3aHATTS:
1. Oxapakrepusyiite cTiiiKicTh crioiyK ocdopy B cTyneHsx oKuciaeHHs +3 1 +5.
2. Slkuii ckian MaroTh NpoAyKTH B3aemonii okcumiB ¢ochopy (1) i docdopy
(V) 3 BOmO10?
3. OxapakrepusyiiTe po3umHHICTH opTodocdariB, rimpooprodocdariB i
auringpooprodocdaTiB TYKHUX 1 JIy)KHO3EMENbHUX eneMeHTiB, cBuHipo (II) i
cpibna (I) y Bogi.
4. TlopiBHAHTE OKHUCIIOBAaJbHO-BIJTHOBHI  BJIACTUBOCTI ~ KHCHEBHX  CIOJYK
€JIEMEHTIB Y CTYIIEHIX OKUCIeHHs 13 1 +5 B psiny a3ot - gocdop.
5. Sk orpumyroTh Gocdop B MPOMUCIOBOCTI? 3anuIiTh PIBHSIHHS BiAMOBIIHUX
peaxiiii.
6. Sxi pyHkuii Moxxe BUKoHyBaTH (Hocop Mpu B3a€MOIT 3 IHIINMHU elleMEHTaMHU
nepioAnIHoOl cucTeMu?
7. OprodocdarHa kucnora Ta i comi. ucorriamis opropocdaTHOi KUCTOTH.
8. Mera- Ta oprodochaTHa KUCTOTH.
9. Sk pearye oprodocharna kuciora 3 meranamu? Yu Bigpi3HSIE€ThCS BOHA 3a
XIMIYHOIO JTi€}0 B X TEPETBOPEHHSAX Bix HiTpaTtHOI Kucimotu? Jlaiite HeoOXimHi
nosicieHHs. Ha3BiTh yci MoximBi Bapiantu B3aemomii HsPOs 3 meramamu Ta
3p0o0iTh mependadeHHs MOI0 TOBHOTH MIEPETBOPEHD.
3aBaaHHs /19 1a00PaTOPHOr0 BUKOHAHHS B MaJIMX rpynax (2-5 ocio)
Jocain 1
HaszBa mocnimy: CmanioBanusi ¢ocdopy, po3unHeHnss aodyroro ¢ocgop (V)
OKCHIY Y BOMi, AOCTiI:KeHHsI PO3YMHY iHIUKATOpOM i HeiiTpai3amis iioro
JIYTOM.
! Jocain mpoBoaAMTH Yy BUTSKHIN madi
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OOnamHaHHA i peakTHBH: TIOPOHIOK dYepBoHOro (ochopy, JOKKa JUIs
cniamoBanHs, konmoa 3 kucHem Ha 300-500mu1, AuCTIUTROBaHA BOJIM, HEHTpaTbHUMA
PO3YHH JIAKMYCY, PO3YHMH HATPiH TiAPOKCHAY.

Texnika mpoBeaeHHs1 aociaiay: B 5oxky s crangroBaHHS HaOpaTH 4epBOHOI'O
¢docdopy, BiamanuTu Horo y moxyMm’i majJpbHUKA Ta BHECTH B KOOy 3 KucHeM. Jlo
ONIEP)KAHOTO OKCHAY JOJNUHTE TUCTWIHOBAHOI BOMU Ta JojaiTe 3-4 KparuTnHH
IHAWKaTOpa, BIAMITHTE KOJIp po3uuHy. Ilicias mporo B KojaOy 3 pPO3YMHOM
(ocdaTHOI KUCTIOTH 1O KpaIUTMHAX JIOAATH PO3YMH HATpPii TiAPOKCHIY. 3BEPHITH
yBary Ha 3a0apBJIeHHS iHAMKaTOpa B yCiX 3 cepenoBUINax.

OnuiiTh 3apoOHOBAHUH EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBU TPOXOJDKEHHS peaKiii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

4. O3HaKM POXO/KEHHSI peaKIii

5. PiBHsHHA peakiii

6. JIoka3 yrBOpeHHs MPOIYKTIB peaxiiii

7. BucnoBok

8. IIpaBuna TexHiku Oe3nexu. [IpmarHa MOMIIMBHX HEHOIAI0K

Jara: Ouninka: ITignuc BUKJIagaya:

JlaGopartopHe 3ansaTrs Ne 34
Tema: KapOoH.
Merta: BuBunTH (i3muHI Ta XimiuHi BiactuBocTi KapOony. O3nHaifoMuTucs 3
O10JIOTIYHOIO POJITI0 €IEMEHTa Ta 3aCTOCYBAHHSM HOTO CIIONYK B HAPOIHOMY
TOCTIOZIAPCTBI.
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IpakTuyni BMiHHS Ta HABMYKH: 3alMCYBaTH XapaKTepHI XIMidHI peakii
enemeHTy KapOoHy; maTW XapakTepuCTUKy 3MiHaM OIBMYHHX Ta XIMIYHHX
BJIACTHBOCTEH €JIeMEHTa Ha OCHOBI OylOBH €JIEKTPOHHOI OOOJOHKH Ta MOJIOKEHHS
B nepionuuHiid cucremi J[.I.Menneneesa; ypiBHIOBaTH OKMCHO-BIHOBHI peakilii 3a
yuactio Kapbony.
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CaMOCTIHHOI pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
OmnparirroiiTe  3ampoINOHOBAaHI JIITEPAaTypHI JpKepela Ta MIATOTYWTECh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMH TOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOboTH
CaMOCTIHHO oOmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBIaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIIBOECIIN 32 HUMHU.
KoHTpoJibHI 3aBAaHHsA/3aINTAHHSA 10 3aHATTS:
1. Jlo sxoro Tumy XIMIYHMX peakmid BIJHOCHTBCS TIPOLEC OTPUMAaHHS
MOHOOKCHJIy BYIJICIIO B3a€MOMIEI0 MYPAIIMHOI KHUCJIOTH 3 KOHIICHTPOBAHOIO
CIpYaHOIO KUCIIOTOIO?
2. Yomy HarpiBaHHS pO34YHMHY TipoKapOOHATYy Kaiblil0o a0o BBEICHHS
T'iJIPOKCH/I-I0HIB BUKJIMKAE BUITAJIaHHS O0cally KapOOHATY Kalbllit0?
3. Sk MOXyTh OyTHM BUKOPHUCTaHI B MPAKTHI PeakKiil TEPMIYHOrO PO3KIAIY: a)
kapOoHaTy KaJbllito; 0) riipokapOoHaTy HATPitO; B) TiApOKapOOHATY aMOHI0?
4. Yu MOXXHA 3 BOIHOTO PO3YMHY BHIUTUTH KapOOHATH anmoMiHito i xpomy (I11)?
5. Uum 3ymOBIIEHAa JIY)HICTh CEpEJOBHIA B pO3YMHAX KapOoHAT- 1
rizpokapOoHaT-ioHIB?
6. Oxapakrepusyiite 6ymnoBy monekyn okcuais Kaproony (I1) i Kapbony (V).
[opiBHsiiiTe MinHIicTh 3B's13ky KapOoH-OKCHI'eH B IIUX MOJIEKYJIax.
7. Yomy Byrienp yTBOPIOE OuIbllle XIMIYHHX CIONYK, HDK IHII €IEMEHTH B
NepioANYHIN CUCTEMI, pa3oM B3SITHUX?
8. Slka mpupona XiMiYHOTro 3B'sI3KY BYIJICIIO 3 1HIIIMMH €IEMEHTaMHU TePioAnYHOI
cucremu?
9. Slke micie 3aiimMae BYyIJIelb MO MOMIMPEHOCTI HA 3eMii? Y sSKOMY BHTIJISIII
3HAXOIUTHCS OlIbIIa YaCTHHA BYTJICIIO B 3eMHIN KOpi?
10. Slxi Bam Bigomi anorpomHi Bumo3Minu KapOony? Uu € amopdHuii Byrieis
(Hampukaz, caka) Horo aroTporHow GopmMor?
11. Yum oOyMoBIIEHA «MeTadi3amis» XiMI9HOTO 3B'S3Ky B TpadiTi, 1 Ha SKUX
BIIACTUBOCTSIX TpadiTy Iie MO3HAYAETHCS?
12. Slki peakuii Ha#t6inbI xapakTepHi aast CO? YuMm 1ie MOXKHA TOSICHUTH?
13. Yum MOKHA TIOSICHUTH OTPYHHICTH OKcuay Byriero (I1)?
14. SIxa 3matHicTh CO BUKOPHCTOBYETHCS B TIPOMETATYPIii?
15. KapbonatHa kwuciaora Ta 11 comi. Po3umHHI 1 Hepo3uWHHI KapOOHATH.
Tepmiunmii po3knaj coneld KapOOHATHOI KUCTIOTH.

92



16. YuM BwWrijgHime KOPUCTYBATHUCS JUI OUIBIIOrO MOTJIMHAHHS BYIJIEKHCIOTO
rasy: Bojmoro abo po3umHOM Jyry? SIK MOXHA PO3TUINTH Ta3W, CYMIII SKHX
BUXOIWUTh TIPW HarpiBaHHI MIABIEBOi KHCIOTH 3 KOHIIGHTPOBAHOIO CipYaHOIO
KHCIIOTO0?

OnuiiTe 3aNPONOHOBAHI J0CJIiAN 32 IVIAHOM.

Hocuig 1

HazBa: ApncopOuiss akTHBOBaHMM BYIUJUIIM pPO3YMHEHHX Yy BOJI OapBHHKIB
(dbykcuH, TaKMYC TOIIIO)

OOnamHaHHA Ta PpeakTHMBHM: AaKTUBOBAaHE BYIiUIs, (YKCHH, JIAKMYC,
(biNbTpyBANBHUIA TATTIp.

Texuika Bukonanns: Hanuiite y npobipku mo 4-5 cm® ¢ykcuny i nakmycy,
JIo/1aiiTe HEeBEIHMKY KiJbKICTh OPOIIKY aKTUBOBAHOT'O BYT1JUIS, 3aKPHHTE KOPKOM 1
noOpe 300BTaiiTe, 31erka Harpidte, a MoTiM NpogiIbTpyiiTe. 3BEpHITH yBary Ha
3HUKHEHHSI KOJIbOPY.

3aByacHO B/IOMA, ONHUIIITh 3aIIPOTIOHOBAHUI EKCTIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH NPOXOKCHHS PeaKiii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peakiii

o~

. O3HaKM NPOXOKEHHS peaKiii

9]

. PiBusiHHS peakuii

=)}

. Jloka3 yTBOpeHHS MPOAYKTIB peakiii

7. BucHoBOK

8. IlpaBuna Texniku Oe3mnexu. [IpranHa MOXIIMBHAX HEMOIATOK

Hocuia 2
Ha3Ba: /lo0yBaHHSI BYIJIEKHCJIOrO ra3y Ta HOro mepeTBOPeHHSI HA KaJbIii
KapOoHAaT i KaJbIiil rigporeHKapoéoHaT
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O0namHaHHA i peakTHBH: BarH;IHA BoJa (PO3YMH KaJbLiH TIPOKCUNY), CKISTHIN
crakaHuuk Ha 100-150mu1, mimeTka, mpuiaj aias JOOYBaHHS TasiB, IIMATOYKH
MapMypy, PO3UMH XJIOPUAHOI KUCIIOTH, JTA00OPATOPHHIA IITATHB.

Texnika npoBeneHHs aocjaixy: B nemoncrpauniiiny npoOipky Hamuta 5-10 M
BaITHSHOI BOJAW Ta IOCTABUTH ii B JIEMOHCTpALiifHUI ITaTHB 13 YOpHUM (oHOM. B
mpwiaa Juis MToOyBaHHs Ta3iB, SIKHA 3aKpIiIUICHUH B Jamlli IITATHBY, MOMICTUTH
IMAaTOYKA MapMypy (IrapoM TpuUOIU3HO | CM) 1 3QIUTH PO3YHH XJIOPHIHOI
kuciord ( Ha 0,5 cM BuIIE 3a piBeHb MapMypy), Ta30BiJBiIHY TPYOKY MEPETHCHYTH
3aTuckadeM. [a3, SKuii BUIUIAETBCS B pPE3yNbTaTi peakiii 4yepe3 ra3oBiABiIHY
TpyOKy HpOITYCKalOTh Yy NMPOOIpKY i3 BaITHSIHOIO BOAOI0. 3BEPHYTH yBary Ha KOJip
Ta KOHCHCTeHIito ocany. [lpm mnpomyckaHHI HUIMIIKY Tra3y dYepe3 ocaln
BiIOYyBAEThCSI HMOTr0 TMOBHE PO3YMHEHHS. 3pOOUTH BHCHOBKH IPO MOXKIJIMBI
MIPOYKTH pEeaKiii.

3aByacHO B/IOMA, ONHUIIITh 3aIPOIIOHOBAHUI EKCIIEPUMEHT 32 IIaHOM:

1. ®i3uyHI BJIACTUBOCTI BUXITHUX PECUYOBHH

2. YMOBH MPOXODKCHHS peakiii

3. ®i3uuHI BIACTUBOCTI TMPOAYKTIB peaxilii

4. O3HaKH NPOXOJKEHHSI PeaKIil

9]

. PiBHsiHHS peakuii

6. JIoka3 yrBOpeHHS NPOIYKTIB peaKiiii

7. BucHoBOK

8. IIpaBuna Texniku Oe3nexu. [IpranHa MOXIIMBHAX HEMOIAT0K

Jara: Ouinka: IMignuc BuKIagaya:
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JlaGopaTopHe 3ansaTrs Ne 35
Tema: Crmimiii.
Meta: PosrimsHyTH enekTpoHHY OynoBy atoma CHINiFO, CHOCOOW OTpUMaHHS
MIPOCTOI PEYOBMHM, THIOBI (i3MUHI Ta XIMi4HI BIACTHBOCTI IPOCTOI PEYOBHHH,
OKCHJIB, TiIPOKCUIIIB Ta COJIEH, a TAKOXK OCHOBHI 00JIaCTi BUKOPHCTAaHHS IIPOCTO]
PEYOBHHU Ta il CIIOIYK.
[pakTuyni BMiHHS Ta HaBWYKM:. 3alMCYBaTH XapakKTepHI XiMiuHI peakiii
enemeHTy CHITiNilo; IaTH XapakKTePUCTHKY 3MiHaM (I3MYHHMX Ta XIMIYHHX
BJIACTHBOCTEH €JIeMEHTa Ha OCHOBI OYlOBH €JIEKTPOHHOI OOOJOHKH Ta MOJIOKEHHS
B nepiognuHii cucremi J[.I.Menneneesa; ypiBHIOBaTH OKHCHO-BIZHOBHI peakiiii 3a
yuactio CHiIiro.
IInan 3anaTTa:

1. TecroBHii KOHTPOJIb 3HAHb 3/100yBayiB BUIIOI OCBITH.

2. TeopernyHe ONMTYBaHHS 3a IUITAHOM CaMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IHcTpyKuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJb 3HAHB
OmpamroiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
iHllI/IBi)lyaHI)HOFO TCCTYBaHHA 34 OCHOBHUMHU MOHATTAMH TEMH.
2. TeopernuHe onMTYBaHHA 3a IUIAHOM CaMOCTiHOT poOoTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTEeCs 10 YCHOI'O BUCTYITy Ta CIiBOECian 3a HUMH.
KoHTponbHi 3aB1aHHs/3aNIMTAHHA 10 3aHATTH:
1. Yu Oyzne BinOyBaTHCs B3a€MOJIisi KPEMHIiIO: a) 3 KOHILEHTPOBAHOIO a30THOIO
KHCIIOTO0, 0) 3 CyMIIIIIII0 KOHIIEHTPOBAHHUX a30THOI 1 ()TOPBIHEBOI KUCIOT?
2. YoMy OpPTOKPEMHIEBYIO KUCJIOTY HE MOXXHA OTPHUMATH MPSMOIO B3aEMOJIEI0
MPOJYKTIB JIIOKCHUAY KPEMHIIO 3 BOJIOIO - CIIOCOOOM, aHAJOTiYHO BHUKOPHCTAHUM
IVl OTPYMaHHS BYTUIBHOI KUCIOTH? 3amlporoHylTe IBa CIIOCOOM Iepexony
JIOKCHIY KPEMHII0 B OPTOKPEMHIEBYIO KHCJIOTY 3 BHKOPHUCTAHHSM TMPOMIKHHX
cTamii.
3. Sk po3minuTH OpTOCHIIKAT- 1 KapOOHATIOHW TPH IX CIUIBHIA MPUCYTHOCTI B
po3umHi?
4. Sk oTpUMYIOTH KpeMHiil B mpomucioBocti? HaBeniTe piBHSHHS peakiii, siki
MIPOTIiKAIOTh.
5. KpewmHiit He po3UMHSAETHCSA B MAPCHKiil TOPINII, aje Moxke OyTH IepeBeeHAN B
pozuuH aieto cyminn HF + HNOs. Jlaiite xiMiuHe OsICHEHHS [IbOMY (akTy.
6. 3a paxyHok 4oro 3B's130k Si - O minHimmii, Hix 38530k C - O?
7. HaBemitpb mnpuKIamd, OO MITBEPKYIOTh (akT CTaOLIBHOCTI CTYIEHS
OKHCIICHHA +4 ISl KPEMHIIO.
8. Yomy miOKCHJ KpEMHII0 € OJHHUM 3 KpalluxX CKIOyTBOopioBauem? Sk
OTPUMYIOTh 3BHYAiHE CKII0? SKi eneMeHTH, B MIPHUHIIHII, MOYKHA BUKOPHCTOBYBATH
[IPY BUTOTOBJICHHI CKJIA 3 PI3HUMU BIIACTUBOCTSIMHU?
9. Slkuii Oyzie THIl cepeOBHIIA Y BOJHOMY PO3YHHI OPTOCHITIKAT-10HIB?

Jara: Ouinka: Ilinnuc BUKIaxa4a:
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JlaGopaTopHe 3ansTTsi Ne 36
Tema: 3aranpHa XxapakTepucTuka MeTaiiB. Hatpiid.
Meta: Po3risiHyTH eneKTpoHHY OylOBY aToMiB XIMIYHHMX eleMeHTiB A rpymw,
CrocoOu OTPUMAaHHS TMPOCTHX PEYOBHH, THIMOBI (Pi3MUYHI Ta XIMiYHI BIACTHBOCTI
Hatpiro, #oro oxcuiay, TiIpoKCHAYy Ta coJled, a TakoXK OCHOBHI 00JIacTi
BUKOPHUCTAHHS IIPOCTOI PEYOBUHH Ta 1 CIIOIYK.
IlpakTHyHi _BMiHH _Ta HABUYKHU: JaBaTH XapaKTEPUCTUKY EJIIEMEHTY 3a
MIOJIOKEHHSIM B TIEPIOAWYHIN CHCTEMI, MHCATH EJIEKTPOHHI (OPMYJIH EIEMEHTIB,
CKJIaJIaTH PIBHSIHHS XIMIYHHX PEaKIiif 3 y9acTiO METaiB.
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUITAHOM CaMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJH 3HAHB
OmnparirroiiTe  3amponOHOBaHI  JIITEPAaTypHI JpKepela Ta MiATOTYHTeCh IO
iHllI/IBi)IyaHI)HOFO TECTYBAaHH 3a OCHOBHHUMMU IOHATTAMU TEMHU.
2. TeopernvHe ONMUTYBaHHS 3a IJTAHOM CaMOCTiIHHOI poOOTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTECs 10 YCHOI'O BUCTYITy Ta CIIiBOECian 3a HUMH.
KoHTpoJibHI 3aBAaHHsA/3aINTAHHS 10 3aHATTA:
1. Yomy enemenTtu | rpynu rogoBHOI NiArpYyNH HA3MBAIOTh JTY)KHUMHU MeTalaMu?
2. Slka enexktpoHHa KoHQirypaiis aTtoMmiB enemeHTiB | rpymu? Ski crymneni
OKHUCIICHHS BUSABJIAIOTH 11l €IeMEHTH?
3. Sk Bpsany Li - Na - K- Rb - Cs 3MiHIOIOTBCSI aTOMHH# Ta 10HHHH pamiycu?
4. Y BUINISAML SIKUX CIIOJNYK JIYXKHI METaJIu 3ycTpidaroThes B pupoi? [lopiBHsiiTe
TIOLIUPEHICTh eJeMeHTiB |A- Tpynu B mpupoi.
5. HaBenmiTh OCHOBHI peakmii, M0 TMPOTIKAIOTH B MPOIECI OTPUMAHHS
MertaiiuHoro Na? Ha 4oMy rypTyloThCsS CIIOCOOM OJIEpIKaHHS JIY)KHHX METaJIB y
MIPOMHCIIOBOCTI?
6. Cnonykd SIKOrO CKJIaay YTBOPIOIOTHCS IPU 3rOpSHHI JIy’)KHHX METaliB Ha
noBiTpi a00 B kKcHI? Bix 4oro 3anexurs ix ckian?
7. BkaxiTh MOJOXEHHS JIY)KHUX €JIEMEHTIB B NMEPIOJMYHIA CHUCTEMI EJIEMEHTIB,
OymoBa 1 po3Mip iX aTOMIB i CTyMeHI OKHCIEHHS, SKi BOHH TPOSBISAIOTH. Sk
3MIHIOIOTBCS: @) €Heprif 1oHi3amii aTtoMiB; 0) BIOZHOBHI BIACTHBOCTI IPOCTHUX
PEYOBHH 13 3POCTaHHAM IMOPSAKOBOro Homepa enemeHTta? IlinTBepaite Bamry
BiJTMIOBiIb PUKITATAMH.
8. [IlopiBHsiiTe XIMIYHY aKTHBHICTh JIY’)KHHX METAIiB Ha MPUKIAl 1X B3a€MOJII:
a) 3 KWCHeM TOBITpA, 0) 3 Bomoro. [linTBepAiTh BiAMOBIMHUME piBHIHHIMH
PEaxIiii, o JIy)Hi METalll € HallaKTHBHI M.
9. YoMy B OKHMCHO-BIJIHOBHHUX PEAaKI[isiX, IO MPOTIKAIOTh B BOJHOMY PO34HHI,
BiIHOBHA 3/IaTHICTH JITiIO BHIIE, HDXK y HATPifO 1 Kamiro? BiamoBixp miaTBepHiTh
JIOB1TKOBUMH JTAHUMHU.
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10. Yomy myxHi Meranu 30epiraloTh mHiJx mapoMm racy abo BaszeniHoBoro macia?
Un moxHa 30epiraTé JIy)KHI MeTalld IIiJ| [IapoM: a) aneToHy, 0) eraHoily, B)
TeTpaxiopury Byriento? [1oscHITh BiAMOBIIb PIBHIHHIME PEAKITii.

11. Sxwuit xapaktep (KHCIOTHHWI, OCHOBHHH, am(OTepHHWl) MaroTh KHCHEBi
CHOJIYKH JIY’)KHUX METaJiB?

12. Slxy pone Bigirpatots Honn Kamito i Hatpito y ¢izionoriyanx i GiomoriyHux
nporecax?

Jocain 1

Hasga nocniny: B3aemosist HaTpiro 3 BOIOO

Oo0nannaHHd i peakTHBH: TIPOOIPKH, BOJIA, Tac, HATPiH, MHIET, (iIBTPYBATEHUNA
Tarip, CKaJbNemb.

Texnika BUKOHAHHSI: B TIPOOIpKy HaJIUTH 3-4 MJI AMCTUIILOBAHOI BOJM, KalHYTH
3-5 kpanens QeHondTaneiny, a MOTiM 00EPEKHO BIUTH TaKUHM caMuii 00’ €M Tacy.
[MocraButn mpoOipky B mTatMB. Ha map racy B crakaHl KIayTh IIMaTOYOK
HATpil0 BENMYMHOIO 3 rpeuyaHe 3epHO. CrocTepiraloTh MPOXOMKEHHS peakiil,
BU3HAYAIOTh 11 O3HAKH Ta MPOAYKTH.

3aBuyacHO BJIOMA, ONHUIIITh 3aIIPONIOHOBAHUI EKCIIEPUMEHT 32 IJIaHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH NPOXOKCHHS peaKiii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKM TPOXOIKEHHSI peaKIil

5. PiBHsHHA peaxinii

6. JIoka3 yrBOpeHHS MPOIYKTIB peaxiiii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3nexn. [IpudamHa MOXIIMBAX HEMOIAT0K

Jocain 2
Hasga nocniny: B3aemozist HaTpiro 3 BOIOO
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Oonannanns i peakTuBu: yamka Ilerpi, Bona, HaTpiii, miHIET, (iINBTPyBAIEHUNA
Tarmip, cKaJbnenb, peHondranein.

Texnika BUKOHAHHS B Jaluky [lerpi noknactu GpinmbTpyBaJIbHUHN TMarip Tak, Moo
BiH CEpeWHOI0 JOTOpKaBCS JHA 4YallkM. KamHyrm B IEHTp JIMCTKa
(binbTpyBANBEHOTO Narepy 3-5 KparuivH BOAM 1 MOKJIACTH 3BEpXy HATpiil (po3Mipom
3 ropomurHy). CIoCTepiraroTh MPOXOPKEHHS Peakilii, BU3HAYAIOTh 11 O3HAKHM Ta
TIPOIYKTH.

3aByacHO B/IOMA, ONHUIIIThH 3aIIPOTIOHOBAHUH EKCTIEPUMEHT 32 IIaHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PECUYOBHH

2. YMOBH NpPOXOKEHHS peaKuii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKH POXOJIKEHHSI PeaKIil

5. PiBHsAHHSA peakii

6. JIoka3 yTBOpeHHS MPOIYKTIB peakiiii

7. BucnoBok

8. [IpaBmita TexHiku Oe3mexd. [IprunHa MOKIMBUX HEOJa 0K

Jara: Omninka: ITignuc BUKJIagaya:

JlaGoparopHe 3ansitrsi Ne 37

Tema: Kanpiii.

Merta: PosrmsayTn enexkTpoHHy OymoBy aTtoma Kambmiro, cnocoOm OoTpuMaHHS
MIPOCTOI PEYOBUHH, TUTIOBI (Pi3UUHI Ta XIMi4HI BIACTUBOCTI KaJbIIif0, HOTO OKCHUIY,
TIAPOKCHAY Ta CONEH, a TAKOXK OCHOBHI 00JIACTi BUKOPUCTAHHS MPOCTOI PEYOBHHH
Ta ii CIIONyK.
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IpakTuyHi BMiHHSI Ta HAaBMYKHM: JaBaTH XapaKTEPUCTUKY EJIEMEHTY 3a
TIOJIOKEHHSIM B TIEPIOAWYHIN CHCTEMi, NMHCATH ENEKTPOHHI (OPMYNIH EEeMEHTIB,
CKJIaZIaTH PiBHSIHHS XIMIYHHUX PEaKIii 3 y9acTiO akTHBHOTO METaly.
Ilnan 3ansaTTa:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
OmnparirroiiTe  3ampoNOHOBaHI  JIITEPAaTypHI JpKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHUMHU ITOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTIHHOI poOOTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBHI 3alUTaHHS/3aBIaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMHU.
KonTpoabHi 3aB1aHHA/3aNIUTAHHS 10 3AHATTS:
1. OxapakrepusyiiTe BJIACTHBOCTI ejeMeHTa KaubIlito 3a TIOJNOXKEHHS B
nepioguuHiii cuctemi J[.I. Menzaeneesa.
2. BnacTuBOCTI KaJbLiIO IK aKTUBHOI'O METAJIA.
3. IlopiBHsiiTe BIaCTUBOCTI JIY)KHHX Ta JIY)KHO3EMEIbHUX METaJliB HA MPUKIAMIB
B3a€EMO/IiT 3 BOJIOIO.
4, XapakTep OCKHIY Ta TiJpOKCHIY Kajibllito. X (i3udHi Ta XiMiuHi BIaCTHBOCTI.
5.  Cnonyku Kanplito, siki MatOTh TOCIIOAAPCHKE 3HAUCHHS.
6. 1o Take rinc? Sk BinOyBaeThes oro TepMidnuii po3knan? Jle 3acTtocoByrOTh
OJIVIH 13 MPOJYKTIB PO3KIIAY Ta siKa BIACTHBICTh PEUOBUHU BUKOPUCTOBYETHCS NIPU
upoMy?
7. TsepaicTb BoaH, 11 BUAH.
8. Crocobu ycyHeHHs TBEpJOCTi BOJIH.
Hocain 1
Hassa nocniny: Bzaemonisi kanbuio 3 Boaor
OoOnanHaHHA i peakTHMBM: KPHCTali3aTop, IEMOHCTpaliiiHa mpolipka, Boja,
MeTaJiuHUN Kalbllii, Maia mpobipka oOMOTaHa JEWKOIUIACTHPOM, MIMIIL, OWHT,
po3urH (peHoadTaneiny, najibHUK.
Texunika mpoBeneHHs Aocainy: B kpucTanizaTop 3 BOIOIO EPEBEPHYBILH 10 TOPU
THOM, 3aHYpUTH BeNWKYy TpoOipKy 3amoBHEHY BOMOr0. KaubllieBi omrypku
3aropHyT y OMHT a0o Mapiio, B3STH HMINEIMH 1 3aHypuTH y Bomy. Komm
BHUIUIATHCS TEPIIi AEKITbKA MyXHPINB Ta3y, MiIBECTH MIIMICYOK i3 KaJbIE€M IIij
OTBip TpOOIpKH, 3a4eKaTH IOKH MpoOipKa 3alMOBHUTHCSA Ta30M, MPOBECTH HOTO
BHUIIPOOYBaHHA HaJ MAaTBHUKOM, a 10 PO3YMHY Y KPHCTANI3aToOpi AONATH PO3YNH
¢denondraneiny.
3aBYacHO B/IOMa, ONHIIITH 3alIPOIIOHOBAHMIT EKCTIEPHMEHT 3a TUIAHOM:
1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH
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2. YMOBH TPOXOJDKEHHS peaKIlii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peakii

N

. O3HaK¥ MPOXOKEHHS peaKiii

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaxiiii

7. BucHoBOK

8. [IpaBuna TexHiku Oe3neku. [IpuarHa MOXKITUBHX HEIOJa 10K

Hocain 2
Ha3ga: 3a0apsienns nonym’st consimu Hatpito, Kaniro, Kanbiito, Marsito.
O0nanHaHHs Ta peakTUBU: TpadiTOBHI cTepKeHb ab0 3ai3HUN JPIT, PO3UMHU
coned (HATpiil XJOpuAy, Kalid XJIOpUIy, KaJlbIii XJIOpWIYy, MarHiii XJopuny),
XJIOpUIHA KHUCIIOTA.

Texnika BUKOHAHHS: TMPOXAPUTH HA BOTHI 3ali3HWil JpiT abo rpaditoBuii
CTep)KeHb MICNI YOro 3MOYMTH HMOrO y PO3YHMHI HATpiil XJIOpUIY i BHECTH Yy
MoJNyM’sl TaJbHUKA, CIOCTEpIraTH 3a 3MiHOK 3a0apBieHHs mnonym’s. [IpomwuTu
rpadiToBuii cTep)keHb ab0 3alli3HWi IPIT y XJIOPUIHIM KUCIOTI, TeX came
MIPOPOOUTH 3 IHIIUMH COJISIMH.

3aB4acHO BIOMa, ONHMILITH 3aIIPOIIOHOBAHUI €KCIIEPUMEHT 3a IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TPOXOIKEHHS peaKii

3. ®i3uyHI BIACTUBOCTI MPOMYKTIB peaKmii

4. O3HaK# POXOJKEHHS peaKIlii
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5. PiBHsHHSA peakii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBI/IJ'Ia TEXHIKH O€3IEKH. HpI/ILII/IHa MOXXJIMBHUX HCIIOJIaJ0K

Hocuin 3

Hasga nocniny: ¥ cyHeHHS TBepIOCTi BOIH
O0naHaHHe Ta peaKTUBH: NTPoOipKH, TBEpa BOJA, aJbHHUK, CIPHHUKH.

Texnika BUKOHaHHSA Jociixy. B npobipky HanuBaroTh TBepay Boay 00’ €MOM 5 —
8 M, 3aTHCKaOTh MPOOIPKO TpHMadi Ta 00EPEKHO HArpiBalOTh HaJ MOJIYM’sIM
najbHUKa. BU3HAYalOTh 03HAKM MPOXO/PKEHHS XIMIYHOI peakiiii Ta MPOAYKTH SKi
YTBOPHJIKCE.

3aByacHO B/IOMA, OMUILITh 3aPONIOHOBAHUI EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uuHi BIaCTHBOCTI BUXIJHUX PEUOBUH

2. YMOBH NPOXOJKEHHS peakuii

3. ®i3uuHiI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaKH TPOXOJHKEHHS PeaKIiii

9]

. PiBHsaHHS peaxmii

N

. JJoka3 yrBOpeHHs MPOAYKTIB peaKii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3mnexn. [Ipramaa MOXIIMBUX HETIONAI0K
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Hocain 4

HasBa nocniny: Ycynennst TBepaocTi Boau

O0nanHaHHA Ta peaKTHBH: 1PoOipKH, TBEp/a BOJa, BalH;IHA BOJA Ta PO3UNH
COJIH, TTAJIbHUK, CIPHUKH.

Texnika BukoHaHHs gociaixy. B nepinry npoGipky HaimuT 5-7 Mt TBepaoi BOAH i
JIOIaTH Takui caMuii 00’eM BamHSAHOI BOAW, B JPYry - 5-7 MJI TBepHoi BOIHM 1
JIOIaTH Takuid caMuii 00’€M pO3YMHY HaTpiii KapOoHaTy, crpycuTH. BimmituTn
O3HaKH IPOXO/DKEHHS PeakIii Ta MpoIyKTH. 3a3HAYNTH 3MiHH, IO BiIOYJIHCE.
3aByacHO B/IOMA, OMUIILITH 3aIPOIIOHOBAHMI EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3u4HI BIaCTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TIPOXODKCHHS PeaKilii

3. ®i3uuHI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH POXOJHKEHHS PeaKIil

5. PiBHsiHHA peaxiii

6. JIoka3 yTBOpEHHSs NPOJYKTIB peakiiii

7. BucHOBOK

8. IIpaBuna TexHiku Oe3mnexu. [IprmunHa MOXIIMBUX HETONAIO0K

Jara: Ouinka: ITignuc BuKJIagaya:

JlaGopartopHe 3anstrsi Ne 38
Tema: AmoMmiHiA.
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Mera: 3’sicyBaTH 3HaueHHS! XIMIYHOTO €lIeMEHTY AJIIOMiHIIO Ta HOTO CIIONYK IS
TOCTIOZIAPCHKOI MTisUTBHOCTI JIIOAWHK. llepeBipuTH 3aCBOEHHS 3HaHb IIPO METANN
TOJIOBHUX TIi/TYTI.
IpakTuyni BMiHHS Ta HABMYKH: 3alMCYBaTH XapaKTepHI XiMidHI peakii
AJTIOMiHIIO; pO3B'S3yBaTH THUIOBI PO3PaxyHKOBI 3ajadi; 3aCTOCOBYBAaTH 3HAaHHS 3
MIPOWAEHUX TEM Ha IPAKTHIII.
3MicT 3aHATTA:
IInan 3ansaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpykuis 10 BUKOHAHHS:
1. TecroBuii KOHTPOJH 3HAHB
OmnpariffoiiTe  3ampoNOHOBAaHI JIITEPAaTypHI JKepeslna Ta MiArOTyWTech J0
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHUMH TOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI poOboTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3alUTaHHI/3aBOaHHA Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIIiBOECiin 3a HUMH.
KoHTpoJibHI 3aBAaHHsA/3alINTAHHSA 10 3aHATT:
1. EnexrpoHHa CTIpyKTypa aToMy €JleMEHTy AJIOMIHII0 B HOpPMajlbHOMY 1
30ymKeHOMY cTaHi. XapaKTepHi CTyNeHi OKHCHEHHS.
2. ®i3uyHi Ta XIMIYHI BIACTUBOCTI AJIIOMIHIIO.
3. AMdorepHicTh OKCHIY Ta TIAPOKCUILY alltoMiHit0. [IpruumHu.
4.BaxnuBi comi  AJOMIHIIO, IX BJIACTHUBOCTI, 3acrtocyBaHHs. OcoOJMBOCTI
rizpomisy coneit AnoMiHiro.
5. YUomy anroMiHii, He3Ba)KalOYM HA HOr0 BUCOKY XIMIYHY aKTHBHICTb, CTIHKUIl Ha
noBiTpi? Sk 3MIHIOIOTBCS BJIACTUBOCTI aJIOMIHIIO TICJIsS HAHECCHHs Ha HOro
MOBEPXHIO HeBeNUKOi KisbkocTi pozunay HY(NOs), 1 womy? Hamwmimite BimmoBimHi
XIMIYHI peakxiii.
6.Uomy amioMiHIi pPO3YMHAETHCS B  KOHIIGHTPOBAaHMX PO3YMHAX  HATPI
rizpokcuny?
7. Tpuponni cnonyku Amominito. CydacHi criocodu 100yBaHHS aTFOMIHITO.
8.AToM eneMeHTa Mae Ha 3 eNeKTPOHW Ounblie, HiX HoH HaTpito. Haspatu
€JIEMEHT, CKJIaJiTh eIeKTPOHHI (POpMYIH Horo aroMa Ta foHa.
9. SIki KOOpAMHAILIIIHI CIIONYKH AJIOMIHII0 HAHOLIBII BiIOMI Ta SIKI KOOPIUHAIIIHI
Yrcia XapaKkTepHi A AJIOMIHIIO B IUX CIIOTyKax?
Jdocain 1
Ha3zBa: MexaniuHa MIIIHICTE OKCHIHOI IUTIBKH aJIFOMIHIO.
OO0nagHaHHSA Ta peaKTHBH: ATIOMiHIA TPaHyIHO0BaHUH, BOa, IPoOipKa, IpodipKo
TpUMaY, MAIbHUK, CIPHHKH.
TexHika BUKOHAHHS: ATIOMiHi€BY TpaHyly HOMICTHTH B MpoOipKy 10 JaTH
BOIM, cmocTepiratu 3a 3miHamu. Harpitm BMicT mpoOipkm, NpoKuI’SITHTH.
Bigmitatn 3mian. OXOJOAWTH BMICT MPOOIPKH, TpaHyITy ajioMaHaio OOpOoOHTH
HaXIAKOM JUTsl pyHHYBaHHS OKCHJIHOI IUIIBKH 3 TIOBEPXHI alioMiHit0. BimMiTHTH
0COOJIMBOCTI MTPOXOKEHHS XIMIYHOI peakiii mpy HarpiBaHHi Ta 6e3.
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3aBYacHO BJIOMA, OIHUIIIITE 3aMIPOIIOHOBAHII SKCIICPUMEHT 32 IIAHOM
1. ®i3uuHi BIACTHBOCTI BHUXiJIHUX PCUOBHH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uyHi BIACTHUBOCTI NPOAYKTIB peaxiii

N

. O3HaKH NPOXO/KEHHSI peaKii

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpeHHS NIPOJIYKTIB peaKxii

7. BucHoBOK

8. [IpaBuia TexHiku Oe3neku. [IpuarHa MOXKITMBHUX HEIONAI0K

Hocuin 2
Ha3zBa: am¢oTepHi BJIacTHBOCTI aJIOMiHIH T'iIPOKCUY.

O0naHaHHA i peakTHBM: PO3UMH AIIOMIHIH XJ0puny (abo HiTpaty, cynbdarty),
PO3YMH HATPIil TIAPOKCHIY, PO3UHH CYIb(HATHOI KUCIOTH, IPOOIPKH, CKIISTHA
MaJIH9Ka.

Texnika mpoBeneHHst gocaixy: Crioyatky ciill ofep)KaTv HEpO3UMHHY OCHOBY —
amoMiHii Tigpokcun. Jis mporo B JBOX NpoOipKax OTPHUMATH  ATFOMIHIH
TiAPOKCHA, 3MIMABIIA PO3YHH AJTIOMIHIF XJIOPUAY 1 HEBEIHKY KUTBKICTh PO3UHHY
HATpIl TIAPOKCHIY, MTEPEMIMIaTH CKISHOI MalMYKOI0 YTBOpPeHWi ocaa. B mepmry
mpoOipKy AOAATH HAUIMIIOK KUCIOTH, B APYry — Jyry. BimmiTutu 3miHH, IO
BiIOYyBarOTHCA.

1. ®i3uyHI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBH TIPOXODKCHHS PeakIii
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3. ®i3uyHi BIACTHUBOCTI TPOAYKTIB peaxiii

4. O3HaK# POXOJHKCHHS peaKIlii

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBHna TEXHIKU O€3IEKH. HpI/I‘{I/IHa MOXKJIMBUX HCIIOJAaJ10K

Hara: Ouinka: IMignuc BUKIagava:

JlaGopartopHe 3ansTTst Ne 39
Tema: Oepym.
Mera: BuBuenns ¢izuunux i xiMiuHux Biactuocteid depymy. O3HaliOMIICHHS 3
Horo OIOJIOTIYHOI0 POJUII0 Ta 3aCTOCYBaHHSAM MHOro CIOJYK B HApOJIHOMY
TOCIIOJIAPCTBI.
IpakTuyHi BMiHHS _Ta HABHYKM: 3alMCYBaTH XapaKTepPHI XIMIi4yHI peakiii
depymy; mucaTH OKHCHO-BIJHOBHI TPOLIECH Ta PIBHSHHA peakliid Tiapoinizy;
cnonyk depymy; po3B'sa3yBaTd TUIIOBI pO3paxyHKOBI 3a/1aqi.
Ilnan 3aHaTTA:

1. TecroBHii KOHTPOJIb 3HAHB 3100YBaUIB BHUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIis 10 BUKOHAHHA:
1. TecroBuif KOHTPOIH 3HAHB
OmnparrroiiTe  3amponOHOBaHI  JIiTEpaTypHI DKepela Ta MIATOTYHTech IO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJIAHOM CaMOCTIHHOI poOOTH
CaMocCTifiHO OTIpaIfoiiTe 3alpOoNOHOBaHI KOHTPOJNBHI 3alWTaHHS/3aBJaHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTpoabHi 3aBJaHHA/3aNUTAHHS 10 3aHATTS:
1. ®epym. 3arampHa XapaKTepHCTHKAa e€JIeMEHTy. HaiBakimBimi TpupomHi
CHOJYKH. 3aCTOCYBaHHS.
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2. Meronu oxepxaHHS 3ali3a.

3. OxcurenoBmicHi crionykun @epymy. OcHoBHEH xapakTep depymy (I1) okcuay i
amdorepHuii xapakrep dhepymy (I11) okcuny.

4. Tlpuxnaan peakuiii 3aJ1iza 3 MPOCTUMHU PEUOBUHAMHU.

5. Bigaomrennst 3aimiza 10 Bou. Koposis. Bumu xopo3sii.

6.Ha mpukmani atomiB @epymy ta KpunToHy mokazaTH MOMIOHICTH 1 pi3HUIIO
€JICKTPOHHOI CTPYKTYPH IIUX €JIEMEHTIB, @ TAKOX PI3HHUITO X (Pi3UYHUX 1 XIMIYHUX
BJIACTHUBOCTEHN.

7.B3aemMomisi 3amiza 3 KOHIICHTPOBAHUMHU Ta PO30ABICHUMH XJIOPHIHOIO,
CyIb(aTHOI Ta HITPATHOK KUCIOTAMHU.

8. IIpukiany MiHepaliB, y BUTIISII SIKMX 3ycTpidaeThes B mpupoi depym.

9. Pornb 1 3Ha4YeHHs (epyMy B CTPYKTYpi reMoriio0iHy KpOBi.

OnuuiTe 3aNPONOHOBAHI A0CTIAN 32 MVIAHOM.

3aByacHo, B/IOMa 3aM0BHIiTH NPONOHOBaHI rpagu.

Jocain 1

HasBa ngocainy: B3aemonisi 3ami3a 3 po3uuHamMu XJOPUAHOL, CyJb(aTHOI Ta
HITPaTHOI KHCJIOTH Pi3HOI KOHIEHTPALil

O6nagHaHHsT Ta peakTHBH: 6 XiMiuHux cTakadiB Ha  100-150mu,
KOHIIEHTpOBaHUW 1 po3BeneHuit (1:3) po3umH HITPATHOI, KOHICHTPOBaHHWH 1
po3Benenuii (1:5) po3umH cynbhaTHOI 1 KOHIEHTpoBaHHMH 1 po3BeneHuit (1:2)
PO3YHH XJIOPUAHOI KUCIIOT, 6 BEIMKHMX 3ai3HHUX IBSAXIB (OUMIICHUHN APIT, LBIXH,
OUIYPKM TPOMHUTI OCH3WHOM B 3QJHUINKIB Macia), HaKIAAYHUHA marip,
(binbTpyBaNBEHUN TATTID.

Texnika BUKOHaHHSI 0cTixy: B XiMiuHI cTakaH4MKHU 3 MiANKCAMH KUCIOTH 1 1X
KOHLICHTpALil HaJIMBAEMO 3a3HAY€HI KHCJIOTH 1 PO3CTAaBISIEMO CTaKAHYMKU Ha
JEMOHCTPALiHHOMY CTOJMKY IO TPHU BIIMOBIJHO O KOHLEHTpAIi, pO3BeleHi
PO3YMHM OKPEMO, KOHLEHTPOBaHI OKPEMO. 3aHypIOEMO ORHOYACHO B TpH
CTaKaHYMKH 3 PO3BEACHUMH PO3UYMHAMHM KHUCIOT IIiITOTOBJICHE OYMILEHE 3ai30.
CrnoctepiraeMo 3a XOJOM peakiii, 3a3Ha4a€MO IHTCHCHBHICTh peakiii 1
BU3HAYA€EMO MPOAYKTH, IO YTBOPIOIOTHCSL.

Temep B crakaHu i3 BIANOBIJHUMH KOHIICHTPOBAaHHUMH KHUCJIOTAMHU 3aHYPIOEMO
LBSIXH, SIKI BUTSATHYTI 13 PO3BEACHHX PO3YUHI IMX CAMHUX KHUCIOT, IPOMHUTI Ta
BUCYIIEHI (DiIbTpyBaJbHUM manepoM. BUTpuMylOTh UBSXH 1-2 XBHJIMHH.
CroctepiraeMo 3a XOIOM peakIii, 3a3Hadya€MO IHTEHCHUBHICTh peakmiil i
BU3HAYAa€EMO IPOIYKTH, 110 YTBOPIOIOTHCS. POOMMO BUCHOBKH.

[licns mporo micraeMo INBSXH 3 KOHUEHTPOBAHUX pO3YHMHIB CyIb(paTHOI Ta
HITPaTHOI KUCIIOT 3aHYPIOEMO X B PO3YMHH IMX K€ KUCIOT BimoBigHO. PoGmmo
BHCHOBKH TIPO IPOXOKEHHS peaKuil.

Tenep BUTATHYBIIM LBSXH 3 PO3YMHIB KHCJIOT, iX IPOMHBAIOTH, 3aYHMIIAIOTH
HaXJTAYHAM TIAIIEPOM 1 3HOB 3aHYPIOIOTHCS B PO3UYMHH HITPATHOI Ta Cyab(paTHOI
kucinoT. CrocTepiraeMo 3a XOIOM peakilii, 3a3Ha4aeMO IHTEHCHBHICTh PEAKIIii 1
BU3HAYAa€EMO IPOIYKTH, 110 YTBOPIOKOTHCS. POOMMO BUCHOBKH.

3aB4acHO BIOMa, ONHMILITH 3aIPOIIOHOBAHUH €KCIICPUMEHT 32 TITaHOM:
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1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaKiii

4. O3HaKH IPOXOKEHHSI peaKIil

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuyrHa MOXKIIMBUX HEMONAI0K

Hocain 2
Ha3zBa: XapakrepHi peakuii Ha iionu @epymy (I1).

OonannanHs Ta peaktuBu: po3uuH ¢epymy (III) xmopumy, po3unH amoHit0
ponaHiny.

Texnika Bukonanns: Jlo 0,5 cm® posuuny depymy (III) xnopusy npuuiite 5-10
Kparielib pO3UYUHY aMOHII0 pofiaHity. SIKuii KoJIip po34nHY IO YTBOPUBCS?
3aB4acHO BJIOMa, OIHMILITH 3aIIPOIIOHOBAHUM €KCIIEPUMEHT 32 IIJIaHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TPOXOKECHHS peakii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaKH MPOXOHKEHHS peakIlii
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5. PiBHsHHA peaxmii

6. Jloka3 yrBOpeHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBI/IJ'Ia TEXHIKH O€3IEKH. HpI/I‘II/IHa MOXXJIMBUX HCIIOJAaJ10K

Jocuin 3
Ha3zpa:Xapaxkrepsi peakuii Ha ionn @epymy(Il)

OobnannanHsg Ta peaktuBu: po3unH ¢epymy (1) xmopumy, po3uuH
rexcaniaHodepary(Il).

Texnika Bukonanns: J{o 0,5 cm® posuuny pepymy (II) xnopuny npuuiite 5-10
kpanens po3unny Ka[Fe(CN)s]. Sxkuit komip yrBopeHoro ocaay? 3aB4acHO BIOMA,
OITUIIITH 3aITPOIIOHOBAHUH EKCIIEPUMEHT 32 IJIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH NpPOXOKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxilii

N

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHA peakiii

6. Jloka3 yTBOpEeHHS MPOIYKTIB peakiiii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3mneku. [IpranHa MOXIIMBAX HEMOIAT0K
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Hocain 4
Ha3sga: okucaernns dpepym (1) rigpoxcuny no dpepym (II1) rigpoxcumy
Oonannannsa Tta peaktuBu: ¢epymy (II) cynmedary abo comi Mopa
(cBixonpuroroBanux), 2H po3unH NaOH, po30aBiieHa Xopu Ha KUCIIOTA.
Texnika Buxonamnsi: Hamuiite y mpob6ipky 0,5 cm® posumny ¢epymy (II)
cyabdary ab6o comi Mopa (pO3YHMH BUTOTOBUTH O€3MOCEPEAHRO Tepen
BUKOHAHHAM) 1 fonaiire kparusiMu 2H po3urH NaOH 1o yTBopeHHS 3eneHyBaToro
ocany dpepymy (II) rigpokcuny. Po3ainite ocan Ha nBi npoOipku. B onHy npoGipky
JofaiiTe NeKilbKka Kpameidb po30aBiIeHOl XJIOPHIHOI KHuCiIoTH. Bwmict apyroi
npoOipkK nepeMilaiiTe CKISIHOIO MaJM4YKOI 1 crocTepiraiite yepes JeKijibKa
XBHWJIMH NOOYpiHHS ocay BHaciiok yreopenHs ¢pepymy (II) rizpokcnny min aiero
KHCHIO TIOBITpS 1 BOZIH.

OnuuiTe 3aNPONOHOBAHMIT eKCIIEPUMEHT 3a IUVIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH NpPOXODKEHHS peakiii

3. ®i3uuHiI BIACTUBOCTI MPOAYKTIB peaxiii

N

. O3HaKM NPOXOKEHHS peaKiii

9]

. PiBHsiHHS peakuil

=)}

. Jloka3 yTBOpeHHS MPOAYKTIB peakiii

7. BucHoOBOK

8. IlpaBuna Texniku Oe3mexn. [IpuarHa MOXIIMBHAX HEMOIA0K

Hdocain 5

Hasga mocniny: Hacainku xopo3ii metanis

OO0nagHaHHSI TAa PeaKTHBHU: MiJHA Ta 3aji3Ha IDIACTUHKH (200 IPOTHUHKH),
TUTEJBHI ITUIIII, TA30BUN MAIBHUK, PO3YHH XJIOPUIHOI KUCIOTH, XIMIYHIHN CTaKaH
Ha 100-150 mu, 1iuHKOBA IIACTHHKA a00 TPaHyIIH.
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Texnika BUKOHAHHA NOCTiAy: [a306a Koposis. 3 JIOMOMOIO HaXIakKy go0pe
OUYMIIYIOTh MifHYy abo0 3aji3Hy IUIACTWHKY YW JIPOTHHKY. bepyTs TurensHUMH
IIANISIMY 1 HArpiBarOTh MPOTSATOM 2-3 XBWIMH B MONyM ' naybHAKA. BU3HavaroTh
4u BiZ0y/1ach XiMiuHa KOpO3isl, SIKi MPOIYKTH YTBOPHIIKCE.

Enexmpoximiuna xoposis. B XiMIUHMH CTakaH HaJlMBAaIOTh PO3YUH XJIOPHIHOI
Kuciotd 00’eMoM 50 MiI i 00€peXHO ONMYCKAaroTh HUHKOBY IUIACTHHKY (IIMHKOBI
rpanymu). Crocrepiralotb 3a Npoxo/pKeHHsM — peakmii. [lotiMm  MmigHOIO
IUIACTHHKOK (JPOTHHKOI0) TOPKAIOThCS TMOBEPXHI ILHHKY. BimmiuarooTh, sK
3MIHIOETBCS MIBHAKICTh peakiii Ta BiJl TOBEPXHI SKOrO METally BiJpHBaIOTHCS
OyIBOAaIKy rasy.

EaexrpoxiMiuHa kopo3isi — B Tpu npoGipku Ha 1/3 HaIMTH pO3YMH MarHii
XJIOPUAY, PO3YMH XJIOPUIHOI KHUCIOTH Ta ITUCTHIAT. B yci mpobipku omHOYacHO
OITyCTHTH 110 3aiizHOMY IBsxy. Yepe3 10-15 XBunuH B KOXKHY NpoOipKy HaJIUTH
M0 JEeKiNbKa KpallMH pOo3YMHy Kaiii reckauiaHimogpepary (III). 3pobutn
BHCHOBKH TPO MIBUAKICTh KOPO3il B KOXHi# MpoOipii.

Kopo3ziss merasniB Ha moBiTpi — /[Bi mpoOipku 10 TIOJIOBUHH 3alOBHIOIOTH
PO3YHHOM cynb(baTHo'l' KUCJIOTH B KOTPUH JONAIOTh 1O 2-3 KparuIMHU HACHYEHOTO
pO34YMHY Kaulii reKcaulaHmod)epaTy(III) B onny npo61p1<y TPOMYCKAKOTh BOJEHD
npoTsiroM 2-3 XBWJIMH, TC/IS YOrO 3aHYpIOIOTh 3alli3HMH LBSAX 1 IIUIBHO
3aKpUBAlOTh TYMOBHM KOPKOM. B Jpyry mpoOipky TakoK BMILIYIOTh 3alli3HHIA
[BSIX aJie KOPKOM He 3aKkpuBaioTh. CIOCTEpIraloTh 3MiHHM B MpoOipKax 1 poossTh
BUCHOBKH TIPO IIBUJIKICTb KOPO3ii 1 poiib B Hiil KHCHIO.

3aBYacHO BIOMa, OIMILITH 3aIIPOIIOHOBAHUH €KCIIEPUMEHT 3a IIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH NpPOXOKEHHS peaKiii

3. ®i3uuHiI BIACTHUBOCTI MPOAYKTIB peaxilii

4. O3HaKH TPOXOJHKEHHS PeaKIil

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii

7. BucnoBok

8. IIpaBnna TexHiku Oe3neku. [IprarHa MOXKIIMBHUX HETIONaI0K
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HocJin 6
Hassa nocniny: 3acodm 3axuety MeTajiB Big Kopo3ii

OOnamHaHHA Ta peakTHBH: 3 JEMOHCTpaliifHi NPOOIPKH, PO3UMH XIJIOPUAHOI
KHCJIOTH, OYMIIEHI 3ali3Hi [BAxW, QopmaliH, po3uMH Kamid iomuny,
poOipKOTpUMaY, NajJbHUK, CIPHUKH, TIIETKa.

Texnika BuKOHaHHS gochaixy: B Tpu nemoHcTpamiiiHi mpoOipkd HaJIWTH
OMHAKOB1 00’ eMU (5-8 MJT) XJIOPUAHOT KUCTIOTH 1 3aHYPUTH B HHUX OYMIICHI 3aJTi3HI
uBsixu, Harpitu. Komu peakuiss B mpoOipkax IMo4yHe WTH OypXJIWMBO, B OAHY 3
npo6Gipok moxatu 1 mu popmariny, B Apyry — 1 M po3unHy Kauniii Homumy, TpeTo
3anumMTH 0e3 3MiH. BigzHaunTy 3MiHY, 110 BiOYBarOThCs B MpoOipKax.

3aByacHO BJIOMa, ONUILITH 3aIPONIOHOBAHUI EKCTIEPUMEHT 3a IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH NPOXO/KEHHS peaKiii

3. ®i3uuHi BIACTUBOCTI TNPOAYKTIB peaxiii

N

. O3HaKM NPOXOKEHHS peaKiii

9]

. PiBHsiHHS peakii

=)}

. Jloka3 yTBOpeHHSI IPOIYKTIB peaKiii

7. BucnoBok

8. IIpaBuna TexHiku Oe3nexn. [IpramHa MOXIMBUX HETIONA 0K

Jara: Ouinka: Ilignuc BUKJIagaya:

JlaGopaTopHe 3ansTrs Ne 40
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IIMKP Ne3

OPI'AHIYHA XIMISA
JlaGopaTopHe 3anaTTs Ne 41
Tema: Teopist OynoBH OpraHiYHUX PEYOBHH.
MeTa: BHBYMTH OCHOBHI IIOJIOKEHHSI Teopii OyJOBM OpraHiyHHX pPEYOBHH,
k1acu(ikallil0o OpraHIiYHMX CIOIYK 3a OyZOBOIO BYIJICLEBOIO CKEIeTy Ta 3a
(yHKIIOHATBHUMH TpynaMu, HoMeHkatypy I[UPAC.
IlpakTuyHi BMiHHSI TA HABWYKHW: BH3HAYMTH KJIAC OPraHiuyHOl CHONYyKH, il
(yHKIIOHAJIBHI TPYITH, TUIH XIMIYHOTO 3B’S3Ky, Ha3BaTH OpraHiyHy CIIONYKY IO
nomenkiarypi IUPAC i 3a Ha3Bo HamucaTH (GopMyay CIONTYKH.
IInan 3anaTTa:

1. TecroBHii KOHTPOJIb 3HAHb 3/100yBaUiB BUIIOI OCBITH.

2. Teopern4He ONUTYBaHHS 32 IJIAHOM CaMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHCTpyKIisi 10 BUKOHAHHS:
1. TecroBuii KOHTPOJIb 3HAHB
OmpamroiiTe  3anpoNOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
iHllI/IBi)IyaHI)HOFO TECTYBaHH 3a OCHOBHHUMMU IOHATTAMU TEMHU.
2. TeopernuHe onMTYBaHHA 3a IIAHOM CaMOCTiHOT poOoTH
CaMOCTIHHO OmpaIlfoiiTe 3ampOoIOHOBAaHI KOHTPOJbHI 3alUTaHHS/3aBIaHHA Ta
MIATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIIM 32 HUMHU.
KoHTponbHi 3aB1aHHs/3aNIMTAHHSA 10 3aHATTH:
1. OcHoBHI nonoxeHHs Teopii OynoBu opraniunux crnonyk F0.M. Bytieposa.
2. I3omepis. Buau i3omepii.
3. Jlatu BH3HAYEHHs IIOHITH CTPYKTYpHAa i30Mepis 1 CTPYKTypHI i3oMepu.
Hamucartu crpykrypHi (opMmynu i Ha3BaTH BCl CTPYKTYpHI i30MEpPH DPEHOBHHH
CKJIagy C5H12.
4. Jlatn Bu3HA4YeHHsI TOHATTS TeoMeTpuyHa i3oMmepis. Hammcatn Qopmymu i
Ha3BaTU YC1 MOXIIMBI CTPYKTYPHI Ta TeOMETPHYHI i30Mepu pedoBuHH ckinany CsHs.
5.Knacudikamis opraniyHux cnonyk. HaBecTu mnpuKIaad —anMKIiYHEX —Ta
LUKIIIYHUX CIIOJYK.
6. DyHKIIIOHATIBHI TPYMU OKCHI'CHOBMICHHX, HITPOTCHOBMICHHX Ta CipKOBMICHHX
CITONTYK.
7. Jaru BusHaueHHS (QyHKI[IOHANbHIM Tpymi. UMM Bigpi3HSI€ThCS BOHA BIiJ
3amicHuKa? Hammcatm cxeMu 1 Ha3BaTH NPOAYKTH peakuid i300yraHy mpu
BBEJICHHI B HOr0 MOJIEKYITY: a) aToMa XJIopy; 0) HITpOrpyIH.
8. [IIpaBuna nomenknarypu IUPAC.
3aBaaHHs /18 1a00PaTOPHOr0 BUKOHAHHA B MAJIMX rpynax (2-5 oci0)
Jdocain 1
HazBa mocminy: Iopinns mapadiny, BH3HAYeHHsI iioro sIKiCHOro ckJjaay 3a
NMPOAYKTAMU rOPiHHA.
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O6aagnannas i peakTuBm: kxonba emuictio 500 M, JTOXKAa IS CIIaTIOBaHHS
PEUOBMH BMOHTOBaHa B KOpPOK, HapadiHOBa cBiuka, BamHsHa Boia, (apdoposa
Yarka.

Texnika nposenenns pociainy: Hesemuky cBiuky (abo mMaTro4yok) HOMICTHTH B
JIOKKY JUIS CIIQTIOBaHHS pPEYOBHMH, 3allaliTH CBIYKYy Ta BHECTH B KOJOY
posramryBaBiy ii mocepenuHi. [licist MpUIMHEHHS TOPiHHS BU3HAYAIOTH MTPOIYKTH
peakuii OrIAHYBIIM CTIHKM KOJIOM Ta JOJABIIM 10 Hel BamHSAHY Bony. MokHa
BU3HAYMTH SIKICHUH cKJan napagidy iHIMM criocoboM. BHecTr B moiaym’st CBIUKH
xonoaHy dapdopoBy yaniky. BusHauuTi npogyKTH peaxiii.

3aByacHO B/IOMA, ONUIITH 3aIIPONIOHOBAHUI EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3uvHI BIACTUBOCTI BUXIJHUX PEUYOBHH

2. YMOBH TIPOXOIKCHHS PeaKIlii

3. ®i3uuHiI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaKH NPOXOJIKEHHSI PeaKIil

9]

. PiBHsiHHS peakuil

6. JIoka3 yrBOpeHHs NPOIYKTIB peaxiiii

7. BucHoBOK

8. [IpaBmiia TexHiku Oe3meku. IIpranHa MOXKIMBHX HEOIa 0K

Jara: Ouninka: IMignuc BUKIagaya:

JlaGopaTopHe 3aHaTTsI Ne 42

Tema: Ankann. [{uknoaakaHu.

Merta: 3acBoiTH OymOBYy, KiIacH]ikaIiifo, HOMEHKIATYpPYy, i130Mepito, MeTOIH
no0yBaHHS Ta XiMiYHI BIIACTHBOCTI HACHYCHUX BYTJICBOIHIB HA MIPHUKJIA/l aIKaHIB.
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IpakTuyHi BMiHHA Ta HABMYKH: BMITH KOPHUCTYBAaTHCS J1abOpaTOpHUMHU
METOAaMU J00yBaHHS TIPE/ICTaBHUKIB aJIKaHiB; i ATBEPKYBaTH
EKCTIEPUMEHTAITEHO X XiMiYHI BIaCTUBOCTI.
Ilnan 3ansaTTa:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
Ompamroiite  3anpONOHOBaHI  JITEpAaTypHi JpKepeda Ta  MIATOTYHTeCh 10
IHIUBITyaIbHOTO TECTYBaHHS 32 OCHOBHUMH MOHSTTSIMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTIHHOI poOOTH
CaMOCTIfiHO OTmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHS/3aBIaHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMHU.
KoHTpoabHi 3aB1aHHA/3aNIUTAHHS 10 3AHATTS:

1. Jlatu BU3HAYEHHS KJIacy aikaHiB. YKa3aTH 3araibHy (GOpMYIy KiIacy aiKaHiB.
HaBectu romornoriunuii psij ankasiB (mepiui gecsaTh wieHiB psay). Ckiaactu i gatu
Ha3BH yCIM MOXKJIMBUM CTPYKTYPHHUM i30MepaM I'eKCaHy.

2. OxapakTepu3yBaTH €JIeKTPOHHY OY/IOBY ajJKaHiB: TUN riOpuau3allii, BaleHTHHN
KyT, TeTpaeapuyuHa KoHpiryparis sp 3 -riopuasoro atoma KapOoHy. Y TBopeHHs 6-
3B’SI3KIB, IOBXKMHA 3B s3KiB. CKIIACTH 1 JaTH HAa3BU YCIM MOXIIMBHUM CTPYKTYPHHM
i30MepaM IeHTaHy.

3. Hammcatu cxemu i Ha3BaTu MPOAYKTH PEaKIiil MEHTaHy: a) TaJoreHyBaHHS; 0)
HiTpyBaHHs. HazBaTu THIT peaxiiiid.

4. Cxnactu piBHsiHHs peakiii KoHoBanoBa 3a yuyacTio OyTaHy, Ha3BaTH HPOAYKT
peakuii. Ckiactu piBHsHHs peakiii no0yBaHHs OyraHy 3a peakiieo Bropia.
OxapakTepr3yBaTH BUKOPHCTAHHSI aJIKaHIB y MEIMIMHI: Ba3eNiH, Ba3elliHOBA OJIis,
napagid, 030KEepHT.

5. Jlatm BU3HauUeHHS KiIacy LMKIOAJKaHIB. YKa3aTH 3araibHy (GopMyny Kiacy
UKJI0aiKaHiB. OxapakTepu3yBaTi OyZOBY MajJHX Ta BEIHMKHX LUKIIB. Hammcatn
CXeMH 1 Ha3BaTH NPOAYKTH peakiliii IMKIONponany: a) rigporeHizamis. Ha3satu
THUI PEaKIiil.

6. Illo Taxe sp® — ri6punusania ? Sky riOpuausaniro MaroTh aTroMu Kap6ony B
asnkaHax?

Hocain 1

HazBa mocminy: BinHomennss mapadginy A0 po34uHIB KHCJIOT, JIYIiB, KaJiii
MepPMAHTAHATY.

OO0nagHaHHA Ta peakTHUBH: mapadiH, CKISHA MalW4YKa, MTATUB i3 MPOOipKamu,
pO34UnH JIYry (HaTpii TiOPOKCHIY), PO3UMH KUCIOTH (Cynb(]aTHOI), pO3UMH Kalii
TepMaHTaHaTy, OpOMHA BOJIA.

Texnika BUKOHaHHA Aocaigy: B omHy mpoOipKy BIMBaIOTh PO3YMH CYIB(GATHOI
KHCIIOTH, B IPYT'y— HATPidl TiAPOKCHAY, B TPETIO —IIiIKUCICHOTO PO3YHHY Kaiid
TIepMaHraHaTy, B 4eTBepTy — OpoMHYy Boxy (1o 5-8 mur). B yci nmpobipku nonarots
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napagid Macoro 1 — 2 r. BMmicT npobipok eHepriiHO nepeMintyrots. BusHavaioTs
3MiHH, SIKi BiIOYBarOTBCH.

3aByacHO B/IOMA, ONHIIITh 3aIIPONIOHOBAHUH EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3n4HiI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TNPOXOIKCHHS PeaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM NPOXOHKEHHS peaKIii

5. PiBHsAHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiiii

7. BucHoBok

8. [IpaBuna TexHiku Oe3neku. [IpudarHa MOXKITUBUX HEMONAI0K

Hocuin 2
Ha3Ba: BusHaueHHs AIKiCHOro CKJIaqy MeTaHy 3a NPOXYKTAMH 3rOPSTHHSA
O0JagHaHHS Ta peaKTHBM: CKIISHUI I13BiH, JIOTOK, yamka [lerpi, BanHsAHa Bofa,
ra3oBifIBilHa TpyOKa, MeTaH (MPUPOIHHIA Ta3), CIPHUKH, aJbHUK.

TexHika BUKOHAHHSI: Ha JaOOPAaTOPHOMY CTOJI, B JIOTKY, PO3SMICTUTH CKJISHHI
I3BiH BiA sSKuH mocTaBuTH damky [leTpi i3 BamHsHOIO Bomoro. Ilin m3BiH miaBecTH
ra30BiABIIHY TPYOKY i3 HEBETMKUM ITOTYM’ SIM 3aIlaJieHOro MeTaHy. Uepes HesKkuid
Yac BiIMITHTH TPOAYKTH PeEakKIlii, sKi YTBOPIOIOTHCSA. BU3HAUMTH AKICHUI CKIaja
METaHy.

3aBYacHO BJIOMa, OIHMILITH 3aIIPOIIOHOBAHUI EKCIIEPHIMEHT 3a TUIAHOM:

1. ®@i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TIPOXOIDKEHHS peaKiii
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3. O®i3uuHi BIACTHBOCTI TPOAYKTIB peakxiii

4. O3HaKd IPOXOJHKEHHS PeaKIlii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEeHHS NPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘II/IHa MOXJIMBUX HECIIOJAJ0K

Hara: Ouinka: Ilignuc BUKIagaya:

JlaGoparTopHe 3anaTTs Ne 43
Tema: AnkeHu.
Mera: 3acBoith OymoBy, wiacu(ikaiiio, HOMEHKIATYpYy, 130Mepiio, MeToAu
JNOOyBaHHs Ta XIMiYHI BJIACTUBOCTI HEHACHMYCHUX BYIJICBOIHIB Ha IPHKJIAJI
aJIKEeHIB.
IpakTuyHi _BMiHHS _Ta HAaBWYKHW: BMITH KOPUCTYBATUCS JIaDOPaTOPHUMHU
METOJaMHU JO0yBaHHSI MIPE/ICTABHUKIB aJIKeHiB,; MIATBEPAKYBATH
€KCTIEPUMEHTAILHO TX XiMiuHI BJIaCTHBOCTI.
Ilnan 3anaTTA:

1. TecroBuii KOHTPOIH 3HAH 3100yBaYiB BUIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IncTpyKUis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnpargroiiTe  3amponmOHOBaHI  JITEpaTypHI DKepela Ta MATOTYHTeCh IO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJTAHOM CaMOCTIHHOI poOOTH
CaMoOCTiffHO OTIpaIfoiiTe 3alpONOHOBaHI KOHTPOJNBHI 3alWTaHHSI/3aBOAHHA Ta
MATOTYWTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTpoabHi 3aBJaHHA/3aNUTAHHS 10 3aHATTS:
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1. Jlatn BU3HAYEHHS KJIACy alKeHIB. YKa3aTH 3aralbHy QOpMYITy KJIacy ajKeHiB.
OxapakTepu3yBaTu €JIEKTPOHHY OyJOBY allKeHiB: THI TiOpHaM3alii, BaJEHTHHN
KYyT, IUIOIIMHHA KOHQirypamist sp 2 -ribpuaHoro aroma KapOony. YTBOpeHHs m-
3B’5I3KiB, JIOBXKMHA 3B’ I3KiB.

2. Hammcatu cxemMu i Ha3BaTH TPOAYKTH pEaKIild MpPONCHYy: a) TiapaTarii; 0)
riZpyBaHHs; B) OKHCHEHHS po3uynHOM KMnOs; T) TanoreHyBaHHS; [i)
TiIpOreHrajJoreHyBaHHs; €) TojliMepH3aitii.

3. Hamwmcatu cxemu i Ha3BaTH NPOAYKTH peakuiid 1-OyTeHy 3: a) BomHEeM; 0)
BOJIOIO; B) XJIOPOBOJIHEM; T') TiIPOTCH XJIOPUIOM; [T) TOJIMEpHU3aIlii.

4. ChopmymroBatu npaBmwio MapkoBHUKOBA. HaBecTy mpukiaim.

5. Cknactu piBHAHHS SIKICHUX peakuiil 1-OyTeHy 3 OPOMHOIO BOJIOIO Ta PO3UHHOM
KaJiil nepMaHraHary.

3aBaaHHs 1Jis1 J1aDOPATOPHOr0 BUKOHAHHS B MAJIMX rpynax (2-5 ocio)

Jocain 1

Hasga nocniny: /loGyBaHHSI eTHIIEHY
ObsagHanHsa Ta peakTuBu: Cymiln g 1o0yBaHHA €THICHY, YUCTHH MiCOK abo
KUITATHIKA (CKJISIHI Kaniisipy, ToBUeHHH (apdop), mraTuB 1adopaTopHHUi 3 Jian-
KO0 Ta KiJblleM, konba Bropia Ha 250 mit 3 ra3oBiJBiTHOIO TPYOKOIO, IIIATENb,
IMaJIbHUK.

Texnika BuKOHAHHS Jocaixy: Y cyxy konOy Biopia HanuBaroTh Cymimn Ay
no0yBaHHs eTwieHy o0'eMoM 2—3 mi (1 yactuHa 96-IPOIICHTHOT'O E€THUIIOBOIO
cnupry 1 3 YacTMHM KOHIEHTPOBaHOI cyiabdarHoi kucioru). 1o6 piguna
PIBHOMIpPHO KHIIiJIa, Y KOJIOY I0OABISIOTh TPOXH MIcKy abo kum'stuiku. KomOy
3aKpUBAIOTh KOPKOM, YKPIILIIOIOTh Y JIAMIII IITATUBY Tak, 100 ii THO MOXHA OyIo
Harpitd Haja najbHukoM. KonOy i3 cymimmmo obepexxHo HarpiBatoTh. Crioyatky
MPOrpiBalOTh BCIO KOJNOY, 00 BUTICHUTH TOBITps. [loTiM HarpiBaroTh cymim y
cnabkomy monym'i. CHocTepiraroTh TMOYOPHIHHS CyMIlli Ta BHJUICHHS Trasy.
l"a3oBiABigHY TPYOKY BMIILYIOTH Y MPOOIPKY 13 BOAOIO Ta KOHCTATYIOTh BUIILICHHS
razy.

3aB4acHO BIOMa, OIHMILITH 3aIIPOIIOHOBAHUH €KCIIEPUMEHT 3a IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TPOXOJKCHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOMYKTIB peaKmii

4. O3HaK# IPOXOHKEHHS peakIlii

5. PiBusHHA peakmii
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6. Jloka3 yrBOpeHHS MPOIYKTIB peaxiii

7. BucHOBOK

8. HpaBI/IJ'Ia TEXHIKH O€3IEKH. HpI/ILII/IHa MOXJIMBHUX HCIIO0JIa 10K

Jocuig 2
HaszBa nocminy: BigHolmeHHsi eTHieHy 10 PO3YMHIB Kajili mepMaHramary,
OpoMHOI BoaM.

O0namHaHHA Ta peakTHBH: OPOMHA BO/A, PO3UMH Kalii IlepMaHraHaTy, eTUIICH,
poOipKy.

Texnika BUKOHaHHSI dociaixy: Y mepury mpoOipKy HajdvBalOTh OpPOMHY BOIY
00'eMoM 4—5 mu1, B Ipyry pOo3uuH Kajiil mepMaHraHary TakuM xe 06’emom. Kpizb
PO3UMHM MPOMYCKAIOTh CTHJICH, SKMU BHIUIAETHCS 13 Koja0u Bropiia, moyeproro
3aHYpIOIOYH KiHEllb I'a30B1IBITHOT TPYOKH B KOXKHY MpoOipKy. Biu3HayaroTs 03HaKH
NPOXO/IKEHHSI PeaKIliii Ta MPOAYKTH.

3aByacHO B/IOMA, OMUILITh 3aPONIOHOBAHUI EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uuHi BIaCTUBOCTI BUXIJHUX PEUOBUH

2. YMOBH NpPOXO/KEHHS peakiii

3. ®i3uuHi BIACTHUBOCTI MPOAYKTIB peaxilii

4. O3HaKH TPOXOIKEHHSI PeaKIil

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS IPOIYKTIB peaKiii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3mnexu. [Ipramaa MOKITMBUX HETIONAI0K
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Hocaig 3

Hassa nocniny: I'opinas eTuseny.
[licns Toro, sK JOBedeHA HEHACHUYCHICTh CTWIIEHY, OJpa3y He MPUIHUHSIIOTH
HarpiBaTi koiOy Bropma 3 cymimmmo s n1o0yBaHHS eTHICHY. [ a30BiABimHY
TpyOKy BHUTSTYIOTH 3 pO3YHMHIB Kamiii IepMaHraHaty Tta OpoMHOI BoaM i
TIepeBepTaIOTh JOrOpy OTBOPOM. ETHiIeH miqnaiioroTs. 3a3HauTe KOJIip HOIyMsl.
3aByacHO B/IOMA, ONHIIIITh 3aIIPONIOHOBAHUH EKCTIEPUMEHT 32 IIaHOM:

1. ®i3uvHI BIACTUBOCTI BUXITHHX PECUYOBHH

2. YMOBU TPOXOJDKEHHS pPeaKIii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peaKiii

N

. O3HaKM NPOXOHKEHHS peaKiii

9]

. PiBusiHHS peakuil

=)}

. Jloka3 yTBOpeHHS MPOAYKTIB peakiii

7. BucHoBOK

8. [IpaBmiia TexHiku Oe3mexu. [IprunHa MOXIMBUX HEIOIa 10K

Hocain 4

Ha3Ba mocminmy: BigHoOIIeHHs1 MoJieTW/IeHY A0 Ail pPo3YHMHIB KHCJOT, JIYTiB,

KaJili nepMaHraHary.

OO6aagHaHHS Ta peaKTHBU: TIOMieTHICH (TPaHyNH, TUTiBKa), OpOMHA BOJA, PO3UNH

kaniit mepmanranaty (0,1 H po3umH), cynepaTHa KHCIOTa (KOHIIEHTPOBaHA, P =

1,84 r/cm®), HaTpiii rigpokcus (3-OpPOLEHTHMH PO3YMH), IITATHB 3 HPOOIpKaMHU,

CKJISTHA TTAJINYKa.

Texnika BHKOHAHHSA HOCTiAYy: Y YOTHpPH TPOOIpKH HATUBAIOTH OpPOMHY BOIY,

pO3YMH Kajiii mepMaHTaHaTy, Cylb(haTHY KHUCIOTY Ta HATpiil TiApoKcHm 00'eMoM

mo 5-8 miu. Y KOokHY IpoOipKy BKHIAIOTh 1O 3-5 rpaHyn a0o KijbKa IIMaTOYKiB
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IUTIBKM TOJieTHeHy. BMicT mpobipok mepemimryioTs. BusHavaioTh 3MiHH, SKi
BiIOyBaIOTHCS.

3aByacHO B/IOMA, OMHIIIITh 3aIIPOIIOHOBAHUI EKCTIEPUMEHT 32 TJIAHOM:

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBU TIPOXOJDKEHHS peaKIlii

3. ®i3uuHi BIACTUBOCTI INPOAYKTIB peaxiii

4. O3HaKH NPOXOKEHHSI peaKIil

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEHHS MPOIYKTIB peaKiii

7. BucHoBOk

8. INpaBuia Texniku Oe3neku. [IpuyrHa MOXKIIMBUX HEMONIAI0K

Hocaig 5
Hassa nmocnify: BigHoIIEeHHSI MoJTieTHIIEHY 10 HATPiBaHHS

O0naHaHHA Ta peaKTUBU: TIONiETWIEH (IpaHylH, IUTIBKA), THIeJIbHI LML,
JIepeB'siHa JIOIIEYKa, CITUPTIBKA.

Texnika BUKOHAHHS A0CTiAy: 32 JOMOMOTOI0 HIMIIIIB IIMAaTOYOK MOJieTHISHOBOT
IUTACTHUHKH 3JIeTKa HArpiBaloTh y monyM'l manpHuKa. [lomieTrnneH po3M'sKIIyeTses,
a TMOTIM TUaBuThcs. Ha fepeB'siHil  Jolnedrl IMUONSAMH  3MIHIOIOTH  (Qopmy
MIOJIETHIICHOBOI TUIACTHHKH 1 OXONOMKYIOTH 1i. [lomieTmnen micins oXOoJomKeHHS
HEe 3MIiHMB HagaHoi #Womy ¢opmu. L9 BiacTHBICTE MOJIMEpIB HA3MBAETHCA
TEePMOIUIACTUYHICTIO.

3aBuyacHO BJIOMA, OMHUIIIIThH 3AIPOMIOHOBAHUIT EKCTIEPUMEHT 32 TLIAHOM:

1. ®i3uyHiI BIACTUBOCTI BUXITHUX PEUOBUH

2. YMOBH TPOXOJKCHHS peakiii
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3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH POXOJHKEHHS peaKIlii

5. PiBHsSHHSA peakiii

6. Jloka3 yTBOpEHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘{I/IHa MOXJIMBUX HECIIOJAJ0K

Jara: Ouinka: Ilignuc BUKIagaya:
JlaGopaTtopHe 3anaTTa Ne 44
Tema: AnkanieHn.
Mera: 3acBoith OymoBy, kiacudikaiito, HOMEHKIATYPY, 130Mepilo, METOIH
JNOOyBaHHS Ta XIMiYHI BJIACTUBOCTI HEHACHYCHHX BYIJICBOJIHIB Ha IPUKIAJI
aJIKalieHIB.
IpakTHyHi BMiHHA Ta HAaBHYKHM: BMITH KOPHCTYBaTHCS JIaDOpaTOPHUMH
METONaMU JOOyBaHHSI MPE/ICTABHUKIB aJIKaIicHiB; MIATBEPAKYBATH
€KCTIEPUMEHTAILHO TX XiMiuHI BJIACTHBOCTI.
IInan 3aHaTTA:

1. TecroBHiT KOHTPOJIb 3HAHB 3/100YBaUIB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IIAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKUis 10 BUKOHAHHS:
1. TecroBuif KOHTPOIH 3HAHB
OmnparrroiiTe  3amponOHOBaHI  JIiITEpaTypHI JDKepena Ta MiArOTyHTech OO
1HIMBITyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBAHHS 3a IJIAHOM CaMOCTIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3amponOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYHTECS 10 YCHOTO BHCTYITY Ta CITiBOECITN 32 HUMHU.
KonTponabHi 3aBJaHHA/3aNUTAHHS 10 3aHATTS:
1. Jlatm BHW3HAYeHHS KIaCy allKaJi€HiB. YKa3aTH 3arajbHy (OpMyITy KiIacy
ankanmieHiB. HaBectn kiacudikariito ankami€HiB 3a B3a€EMHUM PO3TAIITyBaHHSIM
JTBOX TIO/IBIMHUX 3B’s13KiB. Ha3BaTH CIIONYKH 1 BKA3aTH, 0 SIKOTO THITY Ji€HIB BOHH
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BigHocsaThes: a) CH3 — CH = CH — CH, — CH> — CH = CHp; 6) CH, = C = CH —
CHs.

2. OxapakTepu3yBaTH EIEKTPOHHY OYyOBY CIIPSHKEHUX aJIKafi€HiB.

3. CxutacTd piBHSHHS Ta Ha3BaTH MPOAYKTH PEAKIIii 130IpeHy: a) TiAporeHisartii; 0)
raJloreHyBaHHS; B) MONTiMEpH3allii.

4. Cniocobu ofepKaHHS CIPSDKEHUX JI€HIB.

5. HarypanpHuii 1 CHHTETHYHUI KaydyKu.

6. Y 4oMy BiIMiHHICTh Mi’K TAaKUMH BIIACTUBOCTSIMH, SK €IaCTHYHICTh 1 TUIACTHY-
HIiCTB?

Jara: Omninka: IMignuc BuKkIagayva:

JlagopaTopHe 3ansTTa Ne 45
Tema: AnkiHu.
Mera: 3acBoitu OynoBy, Kkiacudikaiiro, HOMEHKIATYpy, i30Mepito, MeToau
JIoOyBaHHS Ta XIMIYHI BJIACTUBOCTI HEHACHYEHHMX BYIVIEBOAHIB Ha IPHKIALI
QJIKiHIB.
ITpakTH4Hi _BMiHHSI _TAa HABHWYKHU: BMIiTH KOPHCTYBATHCS JIAOOPATOPHUMH
MeToIaMu JNOOyBaHHS NPe/ICTAaBHUKIB aJKiHIB; iITBEP/IXKYBaTH
EKCIIEPUMEHTAIILHO X XiMIYHI BJIaCTHBOCTI.
Ilnan 3ansTTA:

1. TecroBHii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONMTYBaHHS 3a INIAHOM CAMOCTIHHOT pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IHcTpyKIisA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparmroiiTe  3anpoONOHOBaHI  JIITEpaTypHi JpKepena Ta  MiATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuyHe ONMUTYBaHHS 3a IUIAHOM CaMOCTiIHHOI poOOTH
CaMOCTIHO OmpaIlfoiTe 3alpONOHOBaHI KOHTPOJbHI 3alUTAHHS/3aBIAHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIHIBOECIM 32 HUMHU.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:
1. Jlatu Bu3HaYeHHA KJacy ajKiHiB. YKa3zaTu 3araibHy (OpPMYIy Kiacy ajKiHiB.
OxapaxTepu3yBaTH €JIEKTPOHHY OyJOBY aliKiHIB: THI TiOpuam3amii, BaJeHTHHN
KYT, JiHilfHa KOHQIrypatis sp-Tiopuaaoro atoma KapOGoHy. Y TBOpEeHHS MOTPIHHMX
3BSI3KIB, JOBKHMHA 3B’ 513KiB. HaBecTn piBHAHHA peakmiil JoOYBaHHS alleTHIICHY.
2. Yomy anerunen Busisisie CH-kucnoTHi BinactuBocTi? HanmucaTu cxeMu CHHTE3Y
Oyr-1-uHy 1 OyT-2-UHY 3 alleTHICHY 1 CXeMH MEepPETBOPEHb, 3a JIOMIOMOTOK SKUX
MOXKHA BIAPI3HUTH I [Bi crodykd. HaBecTH MpWKIaaW pPIiBHAHB 1 JaTH Ha3BY
MIPOAYKTaM B3a€MOIii JaHUX ankKiHiB 3 Hagmumkom HCI.
3. Hamwmcaru cxemu 1 Ha3BaTH MPOAYKTH peakiiiii Oyr-1-uHy 3: a) BogHem; 0)
BOJIOIO; B) OpOMHOIO BOOIO; T) OpoMoBOmHEM. Slka 3 IMX peakliii € peakIiero
Kyueposa?
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4. Hanwncatu cxeMu 1 Ha3BaTW HPOAYKTH PEAKIIH, 332 JOIIOMOrOI0 SKHX MOYKHA
BIJIDI3HUTH PEYOBUHHU a) MeHTaH, 0) meHT-1-eH, B) mneHT-1-un (CH-KHCIOTHICTH
neHT-1-uHy). YuM Bipi3HSAIOTECS YMOBH peakuii rigparanii nent-l-eny i menr-1-
uny?

5. Hammcatn cxemu 1 Ha3BaTH NPOAYKTH pEakKIliif, 3a JOIMOMOTrOI0 SKHX MOYKHA
BiJIPI3HUTH peyoBUHU a) OyraH, 0) Oyr-1-eH, B) Oyr-1-unH (CH-KUCIOTHICTH IEHT-
1-uny). Yum Binpi3HAIOTECS YMOBH peakuii rigparanii 0yr-1-eny i Oyr-1-uny?

6. Hanncatu piBHAHHS peakiii oTpuMaHHs OyT-2-WHY 3 BiIIIOBITHOTO: &) aliKaHy;
0) IMTaJOTeHIIOXITHOTO aJIKaHy; B) TETPArajJoreHII0XiTHOTO aJKaHy; I') aJIKEHY.
3aBaaHHA 1715 J1a060PaTOPHOro BUKOHAHHA B MaJINX rpynax (2-5 ocid)

Hocain 1

Hasga nocniny: /loGyBaHHSI €THHY

O0JagHaHHSI Ta PeaKTHBU: KaJbliil kap6ix, cynbdarHa kucmora (posuns 1:3),
MeTajeBuil yHiBepcaJIbHUH IITATUB 3 JIANIKOIO, IITATHB 3 MPOOipKaMy, Ta30Bi/IBiHA
TpyOKa 3 TyMOBOIO HacaJIKO0, ra30BiJBiiHa TpyOKa 3 BIITSATHYTUM KiHIIEM, ITiHIIET,
(biNbTpyBANBEHUN TAITID.

Texnika BuUKoOHaHHA Jociixy: Y konOy Bropra BMimyloTh 5—7 IIMaTO4YKiB
KaNbLiil KapOily BEIMYMHOI 3 TOPOIIMHY 1 YKPIIUTIOIOTH il B JIamili INTATHUBY.
HanuBatoth posumH cyiabdarHoi kucnoru (1 : 3) ob'emom 5—10 mu (domy
BUKOPUCTOBYIOTh HE BOAY, a pO3uMH Cyib(artHoi kuciortH). Konly 3akpuBaroTh
KOPKOM, T'a30BIIBIIHY TPYOKY BMIIIYIOTh B MpPOOIpPKY 3 BOAOK i KOHCTAaTYIOTh
BUJIUICHHS OyIb0alIoK rasy.

3aB4acHO BJIOMa, OIMILITH 3aIIPOIIOHOBAHUIT EKCIIEPUMEHT 3a IUIAHOM

1. ®i3uyHI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH NpPOXODKECHHS peakiii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peaxilii

4. O3HaKH TPOXOJIKEHHSI PeaKIil

5. PiBHsHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii

7. BucnoBok

8. IIpaBnna TexHiku Oe3neku. [IprdarHa MOXKIIMBHX HETIONaI0K
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Hocuin 2
Ha3Ba pmocmigy: BingnomeHHsi eTHHY [0 PpO3YMHIB KaJjiii mepMaHrasary,
OpoMHOI BoaM.

Oo0nanHaHHA Ta peakTHBH: OpOMHa BOja, PO3YMH KaJliii IepMaHraHaTy, €THH,
poOipKy.

Texnika BUKOHAHHA XOCaimy: Y meprry mpoOipKy HAIMBAKOTh OPOMHY BOIY
00'eMoM 4—S5 M1, B IpyTy PO3UMH Kaliil MepMaHraHaTy TakuM ke 00’emoM. Kpi3p
PO3YHMHU TIPONYCKAIOTh €THH, SKUA BHUAUISEThCA 13 KOiOM Bropra, moueproBo
3aHYpIOIOYH KiHElb I'a30BiABITHOI TPYOKH B KOXKHY Npo0OipKy. Bu3HauatoTh 03HaKu
TIPOXOJKEHHS peaKiiii Ta NPOAYKTH.

3aByacHO BJIOMa, OMHUIIIIThH 3aIIPONIOHOBAHUI EKCTIEPUMEHT 32 IJIaHOM:

1. ®i3uyHI BIACTUBOCTI BUXITHUX PECUOBHH

2. YMOBH TPOXOJDKCHHS peakiii

3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxilii

4. O3HaKH POXOJHKEHHS peaKiii

5. PiBHsiHHA peaxuii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaKiiii

7. BucHoBOK

8. IIpaBuna TexHiku Oe3mnexu. [IpranHa MOXIIMBHAX HEMONATOK

Hocuia 3

Hasga nocniny: I'opinHs eTuny.

[Ticns Toro, sk MOBeeHa HEHACHICHICTh €THHY, Ta30BiIBITHY TPYOKY BUTATYIOTH 3
pO3UYMHIB Kajiii mepMaHraHaTy Ta OpOMHOI BOAH i TIEPEBEPTAIOTH IOTOPH OTBOPOM.
ETua niamaxroroTs. 3a3HaUTe KOJIp IMOIYM sI.
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TopiHHs aneTHIIeHy MOXHA TTOKa3aTH U 1HIIMM criocoOoM. [JIs 1Iboro Ta3oBiaBiAHY
TpyOKy 3aMiHIOIOTH TPYOKOIO 3 BIATATHYTUM KiHmeMm. Yekatotb 15—20 cexyHz,
ITOKY CTUH BUTICHUTH MOBITPs. TTicIIs I[bOTO MiAMANIOITE €THH. 3BEPHITH yBary Ha
KOJIip TOJTyM’s1.

3aByacHO B/IOMA, ONUILITH 3aIIPONIOHOBAHUI EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBH NpPOXO/KEHHS peaKuii

3. ®i3uuHiI BIACTHUBOCTI TPOAYKTIB peaxiii

N

. O3HaKM NPOXOKEHHS peaKIii

5. PiBHsAHHSA peakii

6. Jloka3 yTBOpEHHS NPOJYKTIB peaKiiii

7. BucHoBOK

8. [IpaBuna TexHiku Oe3neku. [IpuarHa MOXKITUBHUX HEMONIAI0K

Jara: Ouinka: IMignuc BUKJIagaya:

JlaGopatopHe 3ansaTTs Ne 46
Tema: Apenn.
Merta: 3acBoiTH OymoBY, KIacH]iKkalifo, HOMEHKIATYpPY, i130Mepito, MeTOAH
noOyBaHHS Ta XIMIUHI BJIACTHBOCTI apOMATHYHHX BYIJICBOAHIB Ha MPHUKIAII
apeHiB.
IIpakTHyHi _BMiHHS _Ta HABUYKH: BMITH KOPHCTYBATHCS JIAODOPaTOPHIMH
MeTOAaMH JOOYBaHHS MPEICTABHHUKIB apeHiB; MiITBEPIKYBATH EKCIIEPUMEHTAIBHO
X XiMiYHi BIACTHBOCTI.
Ilnan 3aHaTTA:

1. TecroBuit KOHTPOIH 3HAH 3100yBaYiB BUIIOi OCBITH.
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2. TeoperndHe ONUTYBAHHS 32 IJIAHOM CaMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHD
Ompamroiite  3alpONOHOBAHI  JIiTepaTypHi JpKepena Ta  MiATOTYHWTeCh 10
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMHU TTOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJIAHOM CaMOCTIHHOI poOboTH
CaMOCTIHHO OTIpaIffoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3allUTaHHS/3aBIaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECIIM 32 HUMHU.
KoHTpoJsbHi 3aB1aHHs/3aNIUTAHHSA 10 3aHATTS:
1. Jlatn Bu3Ha4YeHHs Kiacy apeHiB. HaBectu kiacugikalis apeHiB 3aJIeKHO Bij
Yucia apoMaTHYHUX MUKIiB. CKIIACTH CTPYKTYpHI (popMyIiu TollyeHy, OpTo-, MeTa-
Ta mapa-KCWJIEHIB, CTUpeHy, Ha(TaleHy, aHTpaleHy, TuQeHity, TpudeHiIMeTany.
Sxi 3 HuX € romonoramu OeH3eHy? Hasectu 3aranbHy (opmyny romonoriB
OeH3eHy.
2. OxapaKTepu3yBaTu €JICKTPOHHY OyI0BY OCH3€HY: THII TiOpUIu3allii, BaJCHTHUN
KyT, TUIOIMHHA KoH(irypamis sp’-riopumHoro atoma KapGony. YTBopeHHs
apoMaTH4YHOrO 3B’513Ky, goBxkKHHA C — C 3B’s13kiB. Hanmcatn piBHSHHS peakiiiii, 1o
XapaKTepU3ylTh BIACTUBOCTI OCH3eHY : a) OpomyBaHHsS B npucyTHocTti FeBrs; 0)
HITpYBaHHs; B) CyAbQyBaHHS, T) aiuKiIyBaHHs; 1) ampioBaHHsA? Hazsatu
NPOAYKTH PEaKiliii Ta yKa3aTu THI peakiiil.
3. TlosicHuTy 31aTHICTH OEH3eHY BCTyNaTu B peakuil npueaHanHs. [liaTBepautu
BIJIMOBi/Ib BIAMOBIAHUMH PpIBHSHHAMHM peakuiil. CkiacTu pIiBHSIHHS peakiii
noOyBaHHsI OeH3eHy 3: a) rekcaHy, 0) LMKIOr€KCaHy, B) alleTHICeHY. YKa3aTu
YMOBH PEaKIii.
4. OpienTyroya Jis 3aMiCHHKIB y O€H3eHOBOMY Kinbli. 3amicHuku [
(enexrponononopu) ta Il (enexkrponoakuenropu) pony. [losicHnTu MexaHizmMu ix
OpIEHTYIOUOT ii.
3aBaaHHsA /i1 1a00paTOPHOr0 BUKOHAHHS B MaJIMX rpynax (2-5 ocio)
Hocain 1
Ha3pa: bensen sik po34MHHHK.
O0nanaHHsl Ta peaKTHBHU: NPOOIpKH, OSH3EH, BOJA, XKHp, €TAHON, €Tep, CKIISHA
MaJH4Ka.
TexHika BUKOHAHHSI: B OJHY NpoOipKy HauiemMo 1-2 mi OCH3eHy, B IHIIY —
cTinbku XK Bomu. Jlogamo B 00MIBi MpobipKHU 1O KiJTbKa Kparenb KUpY i 300BTaEMO
ix. BusHauuTn xapaktep OeH3eHY SIK pO3UHHHHKY.
Ham B Tpu npobipkm momictute mo 0,1 mm Oemseny. B omny mpoOGipky
nobasnstots 0,3 Mt Bomu, B Apyry — 0,3 mi crmpry, B Tpeto — 0,3 M erepy.
Bwmict npoGipok nobpe 300BTYrOTh. BuU3HAUMTH, SKI PEYOBHHH PO3UMHAIOTHCS B
OeH3eHi.
3aBYacHO B/IOMa, OIHMILITH 3aIPOIIOHOBAHUI €KCIICPUMEHT 32 TJIaHOM:
1. ®@i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH
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2. YMOBH TIPOXO/DKCHHS PEaKIii

3. ®i3uuHi BIACTUBOCTI INPOAYKTIB peaxiii

N

. O3HaKM MPOXOKEHHS peaKuii

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHs NPOIYKTIB peaxiii

7. BucHoBok

8. INpaBuna Texniku Oe3neku. [IpryrHa MOXKIIMBUX HEIONIAT0K

Hocain 2
Ha3sga: BigHomeHnHst 6eH3eHy 10 PO3UMHY KaJlili mepMaHraHary.

OOnamHaHHA Ta peakTUBHU: MpoOipka, OCH3eH, PO3UMH Kallii MepMaHraHary,
CKJISHA TTAJINYKa.

Texnika BUKOHaHHA: B npoOipky HamuTu 2-3 Mu OeH3eHy Ta jgomatu 1 i
PO3YMHY KaJlili IepMaHraHaty. [HTEHCHBHO mepeMillaTH.

3aB4acHO BIOMa, ONHMILITH 3aIIPOIIOHOBAaHUM €KCIIEPUMEHT 32 IIJIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TPOXOIDKEHHsI peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaximii

4. O3HaK{ IPOXOJKEHHS peakIlii

5. PiBusHHA peakmii

127



6. Jloka3 yTBOpEeHHS MPOIYKTIB peaxiii

7. BucHOBOK

8. HpaBI/IJ'Ia TEXHIKH O€3IEKH. HpI/I‘II/IHa MOXJIMBUX HCIIOJIaJ0K

Jocuin 3

Ha3sga: I'opinns 6enseny.
OOnamHaHHA Ta peaKTHBH: CKISHA MAJIMYKa, CKIISTHKA, NAIBHHUK, OCEH3EeH,
CIPHHKH.

Texnika Bukonanus: CKISHY MajlndKy 3MOYNTH OSH3EHOM Ta BHECTH B IOJYM s
najbHUKa. BigmiTuTH KOMi momym’s.

3aByacHO B/IOMA, OMUIIIIThH 3AIIPONIOHOBAHUIT EKCTIEPUMEHT 3a TTAHOM:

1. ®i3uyHI BIACTHBOCTI BUXIIHUX PEYOBUH

2. YMOBM NpPOXOKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI INPOAYKTIB peakiii

N

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHA peakinii

6. JIoka3 yrBOpeHHS NPOIYKTIB peaxiiii

7. BucHOBOK

8. [IpaBuna TexHiku Oe3neku. [IprarHa MOXKITMBHX HENOIAI0K

Hocain 4
Hazpa: Binnomennsi 6eH3eHy 10 OpomMHoOi BoaH.
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OOnamHaHHA Ta peakTHBH: NpoOipka, OcH3eH, po3unH Opomy (OpomMHa BOxa),
CKJISTHA TAJTNYKa.

Texnika BUKOHAHHA: B TpoOipKy HamutH 2-3 Ml OeH3eHy Ta jgomath 1 wmi
po3unHy 6poMHOI Boiu. [HTEHCHBHO IepeMilaTH.

3aByacHO B/IOMA, ONHIIITH 3aIIPOIIOHOBAHUH EKCIIEPUMEHT 32 TIAHOM:

1. ®i3uyHI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBH TNPOXO/KEHHS peaKuii

3. ®i3uuHiI BIACTUBOCTI NPOAYKTIB peaxiii

I

. O3HaKM NPOXOKEHHS peaKiii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEeHHS MPOIYKTIB peaxiiii

7. BucnoBok

8. [IpaBuna TexHiku Oe3neku. [IpuyrHa MOXKIIMBUX HEMONAI0K

Jara: Ouninka: IMignuc BuKJIagava:
JlaGopaTtopHe 3aHaTTa Ne 47
IIMKP Ne4

JlaGoparTopHe 3anaTTs Ne 48

Tema: CripTi.

Meta: CdopmyBaTH y CTYIEHTIB YSABJICHHS NP0 OKCHUTEHOBMICHI OpraHIdHi
CIIONYKH, JaTH BH3HAUEHHS CIHPTAaM Ta iX (PYHKIIOHANBHIN TPYII, YIOCKOHAIUTH
BMIiHHS CKJIAJaTH CTPYKTYpHI Ta ENEKTPOHHI (OPMYIH OpTaHidHUX pPEYOBHH.
[ormmbuty 3HaHHSA TPO B3a€MHUI BIUIMB aTOMIB y MOJEKYJax, PO TOMOJIOTIIO,
i30Mepito, TEHETUIHUH 3B'S30K MK KlIacaMu CHonyK. Busuutn OymoBy, ¢izmuHi i
XIMIYHI BIIACTHBOCTI CITUPTIB, METOOW AOOYBaHHSA, MOXKIIMBOCTI MPaKTHIHOTO
3acTocyBaHHs, (i3i0NOTIYHY Jif0 CIIUPTIB HA TPUKIIAJI €TAHOIY Ta METAHOIY.
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IpakTuyHi BMiHHS Ta HAaBWYKH: BMITH KOPHUCTYBAaTHCS J1abOpaTOpHUMHU
METOAaMU JI00yBaHHS TIPE/ICTaBHUKIB AJIKaHOJIIB,; M ATBEPIKYBATH
EKCTIEPUMEHTAITLHO X XiMiYHI BIACTHBOCTI.
Ilnan 3ansaTTa:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOIH 3HAHD
OmnparfroiiTe  3ampoNOHOBAaHI  JIITEPAaTypHI JpKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHUMHU ITOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTIHHOI poOOTH
CaMOCTIfiHO OTmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHS/3aBIaHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMHU.
KonTpoabHi 3aB1aHHA/3aNIUTAHHS 10 3AHATTS:
TeopeTnuHi 3anuTaHHs.
1. Sk BmBatume atom OKCHIeHy Ha BJIACTUBOCTI aToMiB [iporeHy B Mojekyii
cnupty?

OH
H3C—(|:—CH3 CH, —CH, —‘CH—OH (l)H
CH; C,H, H:;C - CH - CH;
CH;
CH; - CH - CH - CH; - CH; - CH; - OH HsC — C— CH, — OH
CH; C:Hs CH,

BusHaunTH, 4 € cepex CIONYK, 3alpONOHOBAHHX Yy 3aBOAHHAX, TOMOJIOTH i
i30MepH.

SIKi pe4OBHHU Ha3MBAIOTH CIIUPTAMH?

Sk x1acu(ikyroTh COUPTH 32 OyJOBOIO KapOOHOBOT'O JIAHITOTA?

o Take aTomHicTH ciUpTiB? SIK KIACH(IKYIOTH CIIUPTH 32 IIEI0 03HAKOI0?
Sy 3aranbHy GopMyITy MalOTh HACUYEHI OJJHOATOMHI CITUPTH?

Sxi T i3oMepil MOXKITHBI T ankaHoniB? HaBeniTe mpukitam.

ocoukrwdE

SK 3MIHIOETBCSA TOISAPHICTH 3B S3KIB Y MOJNEKyJaX CIHPTIB 3aJEXKHO BiX
OyIOBH BYTTICBOJHEBOTO PAIUKAIY, 3 SKAM CIIONydeHa T1POKCUIIbHA Tpymna?

7. Sx BrnimBac Ha (i3MYHI BJACTHBOCTI CIHPTIB iX 3[aTHICTH yTBOPIOBATH
BOJHEBI 3B A3KN?

8. OxapakrepusyiiTe XiMiuHi BIaCTHBOCTI CIIMPTIB HA MPUKIAJi €TAHONY.

9. Oxapakrepusyiite 100yBaHHS HEPBUHHUX i BTOPUHHUX CIHPTIB.

OnuuiTes 3aNPONOHOBaHI TOCJIiAH 32 MIIAHOM.
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3aBuyacHo, BA0Ma 3aMOBHITH NPONOHOBaHi rpagu.

Hocain 1

Ha3ga: IlopiBHSIHHS BIaCTUBOCTEH CHHMPTIB Y TOMOJIOTIYHOMY Ps/i (PO3UNHHICTD Y
BOJIi, TOPiHHS).

OO0nagaHHs Ta peaKTHBH: BOJa, €TAHOJ, H-O0yTaHOJ, TeKcaHoM, 3 ¢apdoposi
YalIKH, NPo0ipKkH, YHiBepcaabHUI iIHIMKATOP.

Texnika BUKOHAHHSI: y YOTHPY NPOOIPKU HAIMUTH 110 5 MJI BOAW: B MEPIIY JAOJATH
- 5 Kpamenb eTaHoily, B JIpyry — H-OyTaHony, B TpeTio - rekcanony. JocmiauTu
ofepKaHI PO3YMHHM CIUPTIB 3a JOMOMOIOI YHIBEPCAJIbHOIO IHAMKATOpA.
[opiBHATH PO3UMHHICTH CIIUPTIB Y BOJI.

Y dapdopoBi yamku HaIUTH Taki cami 00’€MH OOpaHUX CIHPTIB, IIiIAIHTH,
TIOPIBHSTH KOJIP Ta IHTEHCUBHICTH MTOJTYM .

3aByacHO B/IOMA, OMHIIIITh 3aIIPONIOHOBAHUH EKCIIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBU TPOXODKEHHS peakiiii

3. ®i3uuHiI BIACTUBOCTI NPOAYKTIB peakiii

N

. O3HaKK MPOXOKEHHS peaKiii

9]

. PiBHsiHHS peakii

=)}

. Jloka3 yTBOpeHHS MPOAYKTIB peakiiii

7. BucHoOBOK

8. IIpaBuna TexHiku Oe3nexu. [IpranHa MOXIIMBAX HEMOIAT0K

Jara: Omninka: IMignuc BukJIagaya:

JlaGoparopHe 3ansTTsi Ne 49
Tema: baraToaTroMHi criupTH.
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Mera: 3acBoitTh OynmoBy, Kiacugikaliro, HOMEHKIATYpy, i30Mepilo, METOIH
noOyBaHHS Ta XIMiYHI BJIACTMBOCTI 0araToOaTOMHHMX CIUPTIB Ha NPHUKIaIi
€TaH/Ii0Ty Ta IPOMAHTPiOoNy.
IIpakTHyHi _BMiHHS _Ta HABHUYKHM: BMIiTH KOPHCTYBAaTHCS JIaDOpaTOPHUMHU
METOAaMH OOYBaHHS TPEACTABHHUKIB 0araToaTOMHHX CIHPTIB; MiATBEPIKYBaTH
EKCIICPUMEHTAILHO X XiMi4HI BJaCTUBOCTI.
IInan 3ansaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeoperndHe ONUTYBaHHS 32 INITAHOM CAMOCTIHHOI pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJH 3HAHB
OmnpaigroiiTe  3amporOHOBAaHI  JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMH TOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI poOOoTH
CaMOCTIHHO OTmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBIaHHS Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIiBOECiaN 3a HUMH.
KoHTpoJibHI 3aBAaHHsA/3alINTAHHSA 10 3aHATTS:
1. bBaraToaTOMHI CITUPTH: €TAHI0J, IPOMAHTPION, COPOIT.
2. Crpykrypa, 0COOJMBOCTI XIMIYHMX BIJIACTUBOCTE 0araToaTOMHHX CITHPTIB.
BiosnoriyHa posb CHONYK B OpraHi3Mi JOIUHH.
3. OxapaktepusyiiTe XiMiuHI BJIaCTUBOCTI 0araTOaTOMHUX CIMPTIB Ha MPHKIAII
eTaH/ioNy.
4. YuM NpUHIMIIOBO BiIPI3HSAIOTHCS BIACTUBOCTI 0AraToaTOMHUX 1 OJJHOATOMHHX
cnuptiB? SIki Bu 3Haere skicHI peakuii Ha 0araToaToOMHI CripTH?
5. TlosicHiTh YOMy TeMIIEpaTypu KHIIIHHS 3HAYHO IMiJABHIIYIOTBCS B PRy
erunobuii crupt (78 °C); ermnenrnikons (198 °C); rminepun (290 °C). Hus
TIIEepUHY HaBEIITh XapaKTepHi peaklii.
6. BkaxiTe peareHT, 3a JONOMOIOI0 SKOI'O MOXKHA BIJIPI3HUTH €TaHON BiJ
TIEPHUHY.
3aBaaHHsA /19 1a00paTOPHOro BUKOHAHHS B MaJIUX rpynax (2-5 ocio)
Hocain 1
Hassa nocniny: Bzaemonisi rininepuny 3 HaTpiem
OO0nagHaHHSA Ta peaKTHUBU: TIinepuH (Oe3BOAHMUIT), HATPIA METaTigYHUNA, IITATHB
mabopaTOpHUN 3 JIANKOIO, INTaTUB 3 MpoOipKkaMu, TIHIET, CKaJlbIIeNb,
GbiTpTpYBANBHUI MATIp.
Texnika BUKOHAHHSA Aocaigy: Y mpobipKy HANMBAIOThH TIIIEPHH 00’ €MOM 5-8MiI
1 BEpTHKAJIBHO YKPIILTIOIOTH ii B Jami mratuBy. OYHUIIAOTh BiJ] OKCHAIB IIIMAaTOK
METAJIIYHOTO HATPil0 3aBOUIBIIKK 3 TOPOIIMHY, BHCYIIYIOTH (iIBTPYBAIEHAM
manepoM 1 00epeXHO BKUIAIOTH Y TMPOOipKy 3 TIiIepruHOM. Peakiist BinOyBaeThCs
nyxe moBinbHO. [IpobipKy 31erka HarpiBarOTh A0 TOSBU HE3HAYHOI ICKOPKHA MIiXK
HaTpieM Ta riinepuHoM. [ladbHUK TacsATh, a peakiis BiIOYBa€Thcs EHEPrilHO i3
OOBYTJIEHHSM TIINEpuHy. SKIO0 A0 OTBOPY MpOOIpKHA MiAHECTH 3amlalicHHH
NaJbHUK BOJICHb IOYMHAE TOPITH XapaKTEPHUM HOIYM SIM.
3aByacHO B/IOMA, ONHIIITH 3aIPOIIOHOBAHUH EKCIIEPUMEHT 3a TIAHOM:
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1. ®i3uuHi BIACTUBOCTI BHUXIJTHUX PEUOBUH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. Oi3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

N

. O3HaK¥ NPOXOKEHHS peaKuii

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuyrHa MOXKIIMBUX HEMOIAI0K

Hocain 2
Hassa nocniny: SIkicna peakuisi Ha 6araToaToMHi CIUPTH

OOnanHaHHA Ta peakTHBM: TiilepuH (Oe3BOAHUIN), INTATUB 3 MPOOipKaMu,
po3unH HaTpi# riapokcuay ta KynpyM (II) cynbdary.

Texnika BUKOHaHHS Aociainy: a0 5-6 kpanens kynpymy (II) cynbdary npunmutn
10 xpamens nyry. Jlo oxmepkaHoro ocaay mnpwinta 1 M riinepeHy. Bwicr
poOipku 100pe CTPYCUTH.

3aBYacHO BIOMa, OIHMILITH 3aIIPOIIOHOBAHUH €KCIIEPUMEHT 32 IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TPOXOKECHHS peakii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxii

4. O3HaK# IPOXOKEHHS peakIlii
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5. PiBHsHHSA peakiii

6. Jloka3 yTBOpeHHS MPOIYKTIB peaxiii

7. BucHoBOK

8. HpaBI/IJ'Ia TEXHIKH O€3IEKH. HpI/I‘{I/IHa MOXJIMBHUX HCITI0JIaJ0K

Jara: Ouinka: Hignuc BUKIagaua:

JlaGopaTtopHe 3ausTTsa Ne 50
Tema: deHon.
Meta: 3acBoith OynoBy, kiacudikallifo, HOMEHKIATypy, i30Mepilo, METOAx
J0OyBaHHI Ta XiMiUHI BIaCTHBOCTI (beHoy.
IIpakTuyHi _BMiHHS _Ta HAaBWYKH: BMITH KOPUCTYBATUCS J1aDOPaTOPHUMHU
MeToJamMH J100yBaHHsI JeHONY; MiATBEPPKYBATH EKCIIEPUMEHTAIILHO HOro XiMiuH1
BJIACTUBOCTI.
Ilnan 3ansTTA:

1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONHUTYBaHHS 32 IIAHOM CAMOCTIHHOT POOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparroiiTe  3anpONOHOBaHI  JITEPAaTypHI JpKepena Ta  MIATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. Teoperu4He ONMUTYBaHHS 3a IUTAHOM CAMOCTiIHHOI poOOTH
CaMOCTIiHO OmpaIfoiTe 3amnporoHOBaHI KOHTPOJbHI 3alUTAaHHS/3aBJaHHS Ta
MATOTYHTECS 10 YCHOTO BHCTYITY Ta CIiBOECiIN 32 HAMH.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:
1. Mo Take ¢enonu? YoMy BOHM BBaxalThcs KuciaoTamu? Sk BIUIMBae
TiApOKCOrpymna Ha PO3IOJIN eIeKTPOHHOI TYCTHHU B OCH30JIBHOMY KiJIbIIi Ta Ha
BIIACTUBOCTI (eHOoIry?
2. Knacudikaris, i3oMepist Ta HOMEHKIATypa (GeHoiB.
3. @i3uyHi i XiMI4HI BIACTHBOCTI OJIHOATOMHHX (DEHOIIB:
— peakmii 3 ygactio O—H-3B's13Ky (KHCIOTHI BIACTUBOCTI, YTBOPEHHS €TepiB i
ecTepiB);
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— peakmii  enmekTpodiTEHOrO  3aMilIeHHS B apOMaTHYHOMY  KiJIbIIi
(raoreHyBaHHS, HITpYBaHHS, CyIb(GyBaHHA, HITPO-3yBaHHS, aJIKIJTyBaHHS,
alWITyBaHHS, a30CHONY4eHHs, Kap-OokcuimyBaHHs (cuHTE3 (peHOoIoKapOOHOBHX
KHCIIOT),  Kap-OOHUTyBaHHA  (CHHTE3  apOMaTHYHHX  TiPOKCiajbJeTimiB),
T1IPOKCHMETHITYBaHHS);

— BIJHOBJICHHS,

— OKHCHEHHSI.

4. HageniTh piBHIHHS peakiliii, BIACTHBHUX U1 ()CHOIBHOTO TiJIPOKCUITY, ajie He
XapaKTepPHUX JUIs CIIUPTIB.

5. BkaxiTh peareHT, 3a JIONOMOrOK SIKOTO MOXKHA BIJIPI3HUTH €TAHON Bij
(benoOMy.

6. Cnocobu onepxauHs (GeHOIiB.

3aBgaHHs /11 1a00PATOPHOr0 BUKOHAHHS B MaJINX rpynax (2-5 ocio)

Jocain 1

HazBa: Po3uumnHicTe QeHOTy y BoAl 3a KIMHATHOI TeMIepaTypd Ta IIpu
HarpiBaHHsI.

Oo0nanHaHHs Ta peakTHBH: TPOOipkH, (eHon (KpUCTalliyHWi), BOAA, CKISHA
najfyKa, HIrnaTenb, IPodipKo TpUMad, JIijI, CKIISHKA.

Texnika BHKOHAHHS: y NpoOipKy BMILIylOTh 1-2 T KpucTajiuHoro geHony i
npuiuBarTh 4-5 mi Boau. I1ig yac 300BTyBaHHsI (DEHON YACTKOBO PO3YHHSETHCS.
[Tix yac BigCTOIOBaHHS B MPOOIpIIi yTBOPIOETHCS J1Ba 1mapu. I1icist poro o0epexHo
Harpitu mpoOipky 3 ¢enonom. Crocrepiratd po3urHeHHs. OXOJOIUTH PiAWHY,
criocTepiraTd BWAICHHS (EHONY Yy BHIJISII 4YepBOHYBaroi piauHu. JloOyTuii
BOIHHUU PO34MH (eHOIy BHINPOOOBYIOTH YHIBEpCAbHUM I1HOMKATOPOM. Po3umH
30eperTy AJIsl HaCTYITHOT'O IOCHiTy.

3aB4acHO BIOMa, OIHMILITH 3aIIPOIIOHOBAHUI EKCIIEPUMEHT 3a IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH NpPOXOKEHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxiii

4. O3HaK{ IPOXOJKEHHS peakilii

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS MPOAYKTIB peakilii
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7. BucHOBOK

8. IIpaBuna TexHiku Oe3neku. [IprdarHa MOXKIIMBHX HETIONaI0K

Hocuig 2

Ha3ga: /[o0yBaHHS HATpill (EHOATY.
O0namHaHHA Ta peaKTHBH: NMPOOIpKH, pO3UMH (DEHONY B BOJI, PO3UMH HATpiil
T1IPOKCHITY.

Texnika BUKOHaHHS: 10 po3unHy (eHony y BOAlI JomaTu 2-5 Kparenb pOo3uuHy
Hatpiii rigpokcuny. Illo mpu upomy crocrepiraerbesi? Po3uun 30epertu s
HACTYITHOTO JIOCITiY.

3aByacHO B/IOMA, OMUIILITH 3aIPOIIOHOBAHUI EKCTIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH NPOXODKEHHS peakiii

3. ®i3uuHi BIACTUBOCTI TNPOAYKTIB peaxiii

N

. O3HaKH MPOXOKEHHS peaKiii

9]

. PiBusiHHS peakuii

=)}

. Jloka3 yTBOpeHHSI IPOIYKTIB peakiii

7. BucHoBOK

8. IIpaBuna Texniku Oe3nexu. [Iprunaa MOXKIIMBUX HETIONAI0K

Hocuia 3

Ha3Ba: Bzaemonis ¢penomy 3 pepym(I1l) xmopumom.

OO6nagHaHHSI Ta peakTHBHU: BOIHUKA po3umH QeHomy, po3umH ¢epym (1110
XIJIOpUAY, IPOOIPKH, ITIITeTKA.

136



Texnika BUKOHaHHS: y NPOOIpKy HANMWUTH 3 Kparwli po3unHy ¢eHony i gomatu |
kparutio 0,11 pozunny FeCls. Lo crioctepiraetbes?

3aByacHO B/IOMA, ONUIIITH 3aIPONIOHOBAHUH EKCTIEPUMEHT 32 TIIAHOM:

1. ®i3uuHi BIACTHBOCTI BUXiJTHUX PCUOBHH

2. YMOBH TIPOXOIKCHHS PEaKIlii

3. Oi3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH NPOXOKEHHSI peaKIil

5. PiBHsAHHSA peakiii

6. Jloka3 yTBOpEeHHS NPOJYKTIB peaxiiii

7. BucHoBok

8. [IpaBuna TexHiku Oe3neku. [IpuyrHa MOXKIIMBUX HEMOIAI0K

Jara: Ouninka: IMignuc BuKIagaya:

JlaGopaTopHe 3anaTTa Ne 51
Tema: KapOoHITbHI CIOTYKH. AJIBAETIIN 1 KETOHU.
Merta: 3acBoiTH OymoBY, KIacH]ikaiifo, HOMEHKIATYpPYy, 130Mepifo, METOAH
n00yBaHHS Ta XiMigHI BIACTUBOCTI KapOOHUTBHUX CITOTYK.
IIpakTHyHi _BMiHHA _TAa HABHYKM: BMITH KOPHUCTYBATHCS JIaOOpaTOPHUMHU
MeToAaMH JOOYBaHHA KapOOHUTFHUX CHONYK; MiATBEPIKYBATH SKCIIEPIMEHTAIBEHO
X XiMiYHi BIIACTUBOCTI.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIIIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUIAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHCTpYyKIis 10 BUKOHAHHS:
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1. TecroBuii KOHTPOIH 3HAHD

Ompamroiite  3alpONIOHOBAHI  JIiTepaTypHi JpKepena Ta  MIATOTYHWTeCh 10
IHIUBITyaIbHOTO TECTYBAaHHS 32 OCHOBHUMH MOHSTTSIMH TEMHU.

2. TeopernyHe ONMUTYBaHHS 3a IJTAHOM CaMOCTIHHOI podoTH

CamocCTilfHO oOmpallfoiiTe 3ampolloHOBaHI KOHTPOJbHI 3allUTaHHS/3aBJaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHiBOECiM 32 HUMHU.

KoHTpoJsbHi 3aB1aHHSA/3aNIUTAHHSA 10 3aHATTS:

1. Illo Take ampzaeriau? Jlo SKUX CrONYK BOHHM Hanexkarth? IX HoMeHKmaTypa it
i30Mepis.

2. B YoMy monAraroTh O0COOIUBOCTI OYIOBH alIbICTiMHOI (DYHKITIOHAIBHOI TPYITH?
Yomy peakilifiHa 31aTHICTh KETOHIB HIKYA, HIXK aJIbICTiiB?

3. SIk MOSICHUTH BUCOKY 3JaTHICTh QJIBJETI/IB 10 OKUCHEHHA? SIKi MPOIYKTH MpH
LILOMY YTBOPIOIOTBCS?

4. Sk TOSCHUTH BHUCOKY 3JaTHICTh albJACTiMIB JO pEaKI(iii NpHeIHAHHS,
noiMepu3anii i nonikonaeHcanii? ki MpoayKTH MPU IIbOMY YTBOPIOIOTHCS ?

5. SIki peakinii BBaXarOThCs AKICHUMH Ha ajbJerigu? SIK MOSCHUTH MEXaHi3M IUX
peaxiiii?

6. YoMy anpjieriiM i KeTOHM BiJHOCATH 10 OJHOr0 Kiacy crmonyk? Yum Tomi
HOSICHUTH CYTTEBY PI3HUIIO X XIMIYHUX BJIACTUBOCTEM?

7. Y yoMmy cyTh 1 0cOOIMBOCTI peakiii nojikoHaeHcalii? UYnM BoHa MPUHIIMIIOBO
BIZIPI3HAETHCS BiJl peaKIlil MoTiMepH3anii?

8. SIk 1oOyBarOTh 1 I 3aCTOCOBYIOTh METaHAIb?

9. SIk 100yBatOTH i Jie 32CTOCOBYIOTh €TAHANIb?

Hocain 1

Ha3zBa: Peakuis cpiOHOro n3epkana.
O6aagnanus ta peakrtuu: 10% posumn aprentym (I) mitpary, 10% poszuun
imkoro Hatpy, 25% po3unH aMoHiaKy, popMaiiH, NpoOipKy, MireTka, BOAsHa OaHs.
Texnika BukoHanHs: Y npo0Oipky noxatu 1 mut po3uun aprentym (I) HiTpaty Ta 1
M 10%-oro po3umny inkoro Hatpy. Jlo cymimi no kpamisx monaBatu 25%-wuit
pPO3YMH aMOHIaKy IO IIOBHOTO pO3YMHEHHs ocany. JlomaTw KimbKa Kparenb
anpzeriny (popmaniny). Harpiiite mpobipky 3 po3unHOM Ha BojsHid Oani Ilo
crniocrepiraere?

3aB4acHO B/IOMa, OIHMILITH 3aIPOIIOHOBAHUI EKCIIEPHIMEHT 3a TUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH TPOXOKEHHS peaKii

3. ®i3uuHI BIACTUBOCTI MPOAYKTIB peaxii
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4. O3HaK{ POXOJKCHHS PeaKIlii

5. PiBHsHHS peakmii

6. Jloka3 yTBOpEHHS NPOIYKTIB peaxiiii

7. BucnoBok

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘{I/IHa MOXJIMBUX HCIIOJAJ0K

Jocain 2
Ha3zBa: Bzaemonis anpzaeriay 3 kynpym (II) riapokcumom.

O6uagHanHs Ta peaktuBu: po3urH Kynpym (II) cynbdaty, po3uuH nyry, po3uuH
(dbopmaiiny, mpoOipKH, MineTKa, BoJsHa OaHs.

TexHika BUKOHAHHS: y MPOOIpKY HATUTH 2 MJI PO3UHHY KYNpyM cyibdary, 10
HBOTO KpaIUIMHAMHU JIOJaBaTH PO3YMH JIYTy, O YTBOPEHHs OJIAKUTHOTO OCaiy.
Honatu 1 mMa po3unHy anpzaeriny. Harpiti yrBopeHy cymimn Ha BoasiHii Oani. [lo
criocrepiraerbes?

3aBuyacHO BJIOMA, OMUILITh 3aIPONIOHOBAHUI EKCTIEPUMEHT 3a TJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH MpPOXOJKEHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI MPOAYKTIB peaxilii

4. O3HaK# MPOXOHKEHHS peakilii

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS MPOIYKTIB peakIlii

7. BucHOBOK
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8. IIpaBnna TexHiku Oe3neku. [IpuarHa MOXIIMBHIX HETONAI0K

Jara: Omninka: IMignuc Bukaagayva:

JlagopaTopHe 3aHATTA Ne 52
Tema: KapOoHOBI KHCIIOTH.
Mera: 3acBoitTn OymoBy, Kiacugikalito, HOMEHKIATypy, 130Mepilo, MeETOau
JNOOyBaHHS Ta XiMiUHI BIACTHBOCTI KAPOOHOBHX KHCIIOT.
IlpakTuyHi _BMiHHA _Ta HABHYKHM: BMIiTH KOPHCTYBAaTHCS JIaDOpaTOPHUMHU
MeTofiaMu J00yBaHHsS KapOOHOBHX KHCIOT; MiATBEPKYBATH EKCIICPHUMEHTAIBHO
X XIMiYHI BJaCTHBOCTI.
Ilnan 3aHATTA:

1. TecroBHiT KOHTPOJIb 3HAHb 3100YBaYiB BHIIOI OCBITH.

2. TeopernyHe ONMUTYBaHHS 3a IUNITAHOM CAMOCTIHHOT POOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IHCTpyKIisi 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
Ompauoiite  3anporoOHOBaHI JIiTepaTypHi JpKepena Ta  MIATOTYyHTeCh 10
1HIVMBIAYyaJ bHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSAMH TEMH.
2. TeoperuHe ONMUTYBaHHS 32 IUIAHOM CaMOCTiIHHOI poOOTH
CaMOCTIHHO OmpalfoiTe 3ampoIOHOBaHI KOHTPOJbHI 3allUTaHHS/3aBJaHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CHIBOECIH 32 HUMHU.
KoHTponbHi 3aBJaHHs/3aNIMTAHHA 10 3aHATTH:
1. 1llo Take kap6oHoBi kucnotu? Ix knacudikalis, HOMEHKIATYpa Ta i30Mepis.
2. Sk BIOOpaXKa€eThCsl B3aEMHHI BIUIMB ATOMIB Y KapOOKCHIIBHIM (PyHKIIIOHAIBHIH
rpyIi HA BIACTUBOCTI KAPOOHOBHUX KHCIOT?
3. Sxi nHaiiBaxnuBimn (izudHi Ta XIMiYHI BIACTHBOCTI 3YMOBIIOE KapOOKCHIIbHA
(yHKIIOHATBHA TPyTa y KapOOHOBUX KUCIOT?
4. Slki ¢axTopH BIUIMBAIOTH HA CHIIY KApOOHOBUX KUCIOT? SIK MOXKHA TIiIBUILUTH
CHITY KHCIIOTH?
5. SIk moOyBaIOTH 1 JIe 3aCTOCOBYIOTH €TAHOBY (OLTOBY) KUCTIOTY?
6. Ha mpukianl eTaHOBOi KUCIOTH TOKaXiTh, SIK B3a€MHHUI BIUIMB aTOMIB Yy
MOJIEKYJTi BIUTMBAE HA XIMIYHI BIACTUBOCTI PEYOBUHH.
7. SIx moOyBaroTh 1 J€ 3aCTOCOBYIOTH METAHOBY (MypammHy) KACIoTy? B domy
BOHA CXO’Ka Ha iHIII KUCJIOTH CBOTO TOMOJIOTI9HOT'O Py 1 YAM BiPi3HAETHC?
8. Slxi Bu 3naere Buimi kapOonoBi kuciotu? o s HHX XapakTepHO, [
3aCTOCOBYIOTBCS?

140



Hocain 1
Ha3gpa: B3aemonis MeTaHOBOI KMCJIOTH 3 aMOHiauHUM po3unHOM apreHTym(I)
OKCHAY.

O0namHaHHA Ta peakTHBHM: TMpoOipKa, pPO3YMH apreHTyM HITpary, pPO3YUH
aMOHIiaKy, PO3UYMH METAHOBOI KUCIIOTH, IIPOOIpKOTHMaY, MaJbHUK, CIPHUKH.
Texnika BHUKOHAHHSI: Y TNpoOIpKy HaJIWTH 5-0 Kpameiab apreHTyM HITpaTy i
KparsiMUd TIpWINBAaTH 5%-Mii pO3YMH aMOHIaKy /10 OBHOTO PO3YMHEHHS OCaiy.
Jlo yTtBOpeHOro apreHTyM amiakaty noinutd 5-10 kpamens 80%-HOro po3dHMHY
METaHOBOI KHCIOTH. BMicT mpobipku cnabo nHarpitu. Crioctepiratd 3a 3MiHOO
3a0apBIICHHS PEaKIiHHOT CYMIIIIi.

3aByacHO B/IOMa, ONHUIIIThH 3aIIPONIOHOBAHUI EKCIIEPUMEHT 32 TJIAHOM:

1. ®i3uyHI BJIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TPOXOIKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKM NPOXOKEHHSI PeaKIil

5. PiBHsHHA peaxiii

6. JIoka3 yTBOpEeHHS NPOIYKTIB peaKiiii

7. BucHoBOK

8. [IpaBmiia TexHiku Oe3meku. IIpranHa MOXKIMBHX HEIOJa 0K

Jocain 2

Hasga nocnigy: Jlisi eTaHOBOI KHCJI0TH HA iIHIUKATOPH

OO6nagHaHHSA | peakTHBHU: PO3UMHH €TAHOBOi KHCIOTH, 4 TPOOIpKH, IITATHB IS
mpoOipoK, PO3YMHH JAKMYCY, (eHom(pTaleiHy, METUIOBOIO OpaH)KEBOTO,
YHiBepCaIbHUHA IHAUKATOP.

Texnika BuKoHaHHs: B koxHY 3 4 npoOipoK HATUBAIOTH 1O 3,-5 MIJI pPO3UMHY
€TaHOBOI KHCJIOTH Ta BHCTABIIOTH IX MOPYY B INTATHBI, B MPOOIPKU 3 KUCIOTOIO
JONAalOTh 110 JEKiJbKa KPaIUIMH PO3YMHY I1HIMKATOpy, HANpPHUKIAL, JaKMycC.
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BigmivaroTe Komip iHIMKATOpPY ITICHs TOJaBaHHS 0 KUCIOTH. Tak mpopoOiooTh
13 PO3UMHAMH BCIiX 1HIIHMX 1HIUKATOPIB.
3anoBHITH TAONHUIO.

Metunosuit YHiBepcaabHUIA

Jlakmyc ®denondranein N .
OpaHKeBUil IHAMKATOP

7. BucHoBOK

8. HpaBI/ma TEXHIKU O€3IEKH. HpI/I‘II/IHa MOXJIMBHUX HCITOJIaJ0K

Jocain 3
HasBa nocniny: B3aemonisi eTaHOBOI KHCJIOTH 3 MeTajlaMu

OOnanHaHHs 1 PpeakTHBM: pPO3YMH €TAHOBOI KUCIOTH, 3 MpPOOIpKH,
HOPOLIKONOAIOHMI MarHii, rpaHylii LIUHKY, MiJJHA IPOTUHA OYMIIICHA.

Texnika mpoBeaeHHs T0CJaiqy: B MpoOIpKH HAIUTH PO3YMH KHCIOTH 1 JOJIATH
MeTajgu. BiaMiTHTH, SK BiIOYBalOThCS peakiii KUCIOTH 3 KOXXHHUM METalloM,
MOPIiBHATH CHJTY 1 IIBHJKICTh peaKiiii.

3aB4acHO BJIOMa, OIHMILITH 3aIIPOIIOHOBAHUI EKCTIEPUMEHT 3a IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH NpPOXOKEHHS peaKiii

3. ®i3uuHi BIACTUBOCTI TMPOAYKTIB peaKiii

4. O3HaK# MPOXOHKEHHS peakiii

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS PONYKTIB peakilii

7. BucnoBok
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8. IpaBuia Texniku Oe3neku. [IpuarHa MOXIMBHUX HETIOaI0K

Hocuin 4
Hassa nocniny: Bzaemonist eTaHoBoi KMCJIOTH Ta JTyrom

O0nanHaHHA | peaKTHBH: PO3YHH €TAHOBOI KUCIIOTH, PO3YHH HATPIN TiIPOKCUY,
podipKa, po3unH QeHOIPTANICIHY.

Texnika nmpoBeaeHHst qocaixy: B nmpoOipky HaIUTH HEBETUKY KUIBKICTh PO3YHHY
HaTpiil rigpokcuny. Jlo Jnyry nomatm Mo KpariMHaxX po3uuH (eHodraneiny.
Bigmitutn 3abapBneHHst iHgukatopy. lomaTi mo KpamiMHax pO3YMH €TaHOBOi
KUCIOTH. BiaMiTHTH 3MiHU.

1. ®i3u4HI BJIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH NpPOXO/KEHHS peaKiii

3. ®i3uuHi BIACTHUBOCTI TPOAYKTIB peaxilii

4. O3HaKH POXOKEHHSI peaKiii

9]

. PiBHsiHHS peakuii

[op]

. Jloka3 yTBOpeHHsI TPOIYKTIB peakiii

7. BucHoBOK

8. IIpaBuna TexHiku Oe3neku. [IprmarHa MOMIIMBHX HENOIaI0K

Hdocain 5

Hasga nocniny: B3aemoais eTaHOBOI KHCJIOTH 3 COISIMH.

OO6nagHaHHA i peaKTUBH: PO3YMH HATpPiil KapOOHATY, pO3YMH €TAaHOBOi KHCIIOTH,
mpobipKa, CKIITHA TTaJTM4Ka, CKilKa, CIpHUKH.
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Texnika npoBeaennst qocaixy: B npoOipky HaaUTH po34nH HATPii KapOOHATY Ta
JOfaTH  JEKUTbKa KpaluIMH poO34YMHY erTaHoBoi kucnotd. Crocrepiraemo
TIPOXOKEHHS XIMIYHOI peakuii, BiIMIi9aeMO O3HAKH.

1. ®i3uuHi BIACTHBOCTI BHUXIJTHUX PCUOBUH

2. YMOBH TPOXODKCHHS PeaKIlii

3. ®i3uyHiI BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH TPOXOJHKEHHSI peaKIil

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiiii

7. BucHoBOK

8. [IpaBuia TexHiku Oe3neku. [IpuarHa MOXKIIMBUX HEMONAI0K

Jara: Ouninka: IMignuc BuKIagaya:

JlaGopatopHe 3anaTTsi Ne 53
Tema: IToximHI OKCUT€HOBMICHHUX OPTaHIYHUX CIIOTYK.
Merta: 3acBoiTH OymoBY, KiIacH]ikalilo, HOMEHKIATYpy, i130Mepito, MEeTOIH
noOyBaHHS Ta XIMi4HI BJIACTHBOCTI TOXiJHHX OKCHT'C€HOBMICHHX OpTaHIYHUX
CIIOJTYK.
IIpakTHyHi _BMiHHS _Ta HABHUYKH: BMITH KOPHUCTYBATHCS JIaDOpaTOPHIMHU
MeToAaMH IOOYyBaHHA KapOOHOBUX KHCIOT; IMiATBEPIKYBATH EKCIIEPUMEHTAIHHO
X XiMi9Hi BIACTHBOCTI.
Ilnan 3aHaTTA:

1. TecroBuit KOHTPOIH 3HAH 3100yBaYiB BUIIOi OCBITH.

2. TeoperudHe ONUTYBAHHS 32 TJIAHOM CaMOCTIHHOT pOOOTH.

3. BukoHaHHS eKCTIEPUMEHTIB.
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IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOIH 3HAHD
Ompamroiite  3alpONIOHOBAHI  JIiTepaTypHi JpKepena Ta  MIATOTYHWTech 10
IHIMBITyaIbHOTO TECTYBAaHHS 32 OCHOBHUMH MOHSTTSIMH TEMH.

2. TeopernyHe ONMUTYBaHHS 3a IDTAHOM CaMOCTIHHOI poboTH

CaMOCTIHfHO OTIpaIlfoiiTe 3amporOHOBAaHI KOHTPOJBbHI 3allUTaHH]/3aBJaHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIIM 32 HUMHU.

KoHTpoJsbHi 3aBJaHHs/3aIUTAHHSA 10 3aHATTS:

1. o Take erepu (mpocTi edipu)? 3a SKMX yMOB BOHH YTBOPIOIOThCA? Ix
HOMEHKJIaTypa 1 BIACTUBOCTI (B MOPiBHSAHHI 31 cimpramu). Peakmis ecrepidikarii.
2. SIki OCHOBHI THITM TOXIJHUX KapOOHOBHX KHCIOT BaM Bijmomi? SIk ix MoxkHa
oTpuMatu?

3. Illo Take ectepu? Ix Gymoma, HOMeHKIaTypa, peakiii eTepudikanii. Uum BoHM
CXO0X1 Ha eTepy Ta YUM BiJ HUX BiJpi3HAIOTECA? Peakuis ecrepidikarii.

4. 11lo Take MIJIO Ta CHHTETUYHI MUIOYi 3ac00H? SIKi BOHM MalOTh HEJIOMIKH?

5. Illo Take xwupu? Ix 6ynoBa, HalBaXkIUBIII BIACTMBOCTI, TEXHIUHA TIEpepOOKa.
3aBaaHHsA 1/ 1a00paTOPHOro BUKOHAHHS B MAJIMX rpynax (2-5 ocio)

Jocain 1

HasBa: [[oOyBaHH: ecTepy.

OOnamHaHHA Ta peaKTHBHU: NPOOipKa, KOHIEHTPOBAHMK DPO3UMH CYIb(HaTHOI
KUCIIOTH, €TaHOJ, AJTbHUK, CIDHUKH.

Texnika BUKOHaHHSI: Y NMPOOIPKY HAIMUTH MO 2 MJI KOHIIGHTPOBAHOI €TaHOBOI
KHCJIOTH Ta ertaHony joxatu 0,5 M1 KOHIEHTPOBaHOI Cyab(aTHol kKucaoTH. Cymimn
HArpiTH A0 nouyaTky KuminHsg. Oxonoauty. Tlicis 0X0NoMKEeHHs BIUTH B MPOOIPKY
HaCHYEHHMH pPO34YMH HaTpid xyopuay. Ecrep cruimBe Ha MOBEpXHIO. YTBOPEHHS
eTepy BUABHUTH 32 XapaKTepHUM 3anaxoM. Hroxatu obepesxHo!

3aB4acHO BJIOMa, OIHMILITH 3aIPOIIOHOBAHUIT EKCIIEPUMEHT 3a IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUOBHH

2. YMOBH MpPOXOKEHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxmii

4. O3HaK{ MPOXOJKEHHS peakilii

5. PiBusHHA peakmii

6. Jloka3 yTBOpEHHS IPOIYKTIB peaKiiii

145



7. BucHOBOK

8. IIpaBmna TexHikn Oe3neku. [IpuarHa MOXKIIMBHIX HEMOIaI0K

Hdara: Ouinka: IMignuc BUKIagaya:

JlagopaTopHe 3ansTTa Ne 54
Tema: HanucaHHs piBHSAHb epeTBOPeHb OPraHIYHUX CIIOIYK
MeTa: BJOCKOHAJIMTH BMIHHS CKJIaJaTH pIBHSHHA Ta ONUCYBAaTH XiMiuHi
BJIACTUBOCTI OPraHIYHMX CIONYK i3 JOHNOMOrOI XIMIYHHX peakuiii B sKi BOHU
BCTYIAIOTh.
IlpakTHyHi _BMiHHS _Ta HAaBWYKH: OBOJOIITH BMIHHSIMHU BCTAQHOBIIIOBATH
IeHeTHYHi 3B’A3KU MK KJIacaMH OpraHIYHHUX CIIONYK Ta BU3HAYaTH MPUHAJICKHICTD
1X 70 IEBHUX KJIACIB 332 XIMIYHUMU BIIACTUBOCTSAMH.
Ilnan 3aHATTA:
1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.
2. TeopernyHe OoNUTYBaHHS 3a INIAHOM CAMOCTIMHOT POOOTH.
3. BuKOHaHHS TpeHyBaJbHHX BIPAB.
IHcTpyKIisA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparmroiiTe  3anpoONOHOBaHI  JIiTepaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAaHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IUIAHOM CaMOCTiIHHOT poOOTH
CaMOCTIHHO OmpaIfoiTe 3alpoOHOBaHI KOHTPOJbHI 3alUTAHHS/3aBIAHHS Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIIBOECIM 32 HUMHU.
KoHTponbHi 3aBJaHHs/3aNIMTAHHA 10 3aHATTH:
BukoHaHHsI TPEHYBAJILHUX BIIPaB.
1.BkaxiTh, aTOMH SIKHUX €JIEMEHTIB PUCYTHI B MOJIEKYJIaX CITUPTiB:
a)OKCHT€H,T1pOreH, HiTPOTreH
0)oxcuren,kKapOoOH, HITPOTeH
B)OKCHUTeH, KapOOH, TiIporeH
2.5xa ¢popmyna BigmoBigae ¢peHOIy:
a) C6H50H 6) C6H130H B)CeHsCHzOH
3.BkaxiTs 3aranpHy (OPMYITY HACHICHUX OTHOATOMHHUX CIHPTiB:
a) CnH2n+1COH 6) CnH2n+1OH B) CnH2n+2
4.DyHKIiOHATBHA TPYyIa KapOOHOBHUX KUCIIOT:
a)-OH ©6)-NO2 B)-COH 1)-COOH
5.BnactuBocTi, 0 XapakTepru3yoTh GEeHom:
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a)KpUCTaJM  B)ra3onojioHumit
0)Mae 3amax T)OTpyHHHH
J)PO3UHHSIETHCS Y BOII
6.5IKi CTIONYKH YTBOPIOIOTH aJIBJETiIN MPH BiHOBJICHHI:

a) cupTd  0) aNKeHH  B) KapOOHOBI KHCIOTH
7.PeakTuB 11t BUSIBIICHHS TITILEPUHY:

a) OpomHa Boga  0) Hatpiid B) kynipyMm (II) rizpoxcun
8.5Ika 3 peakuili € peakuieo BHYTPIIIHLOMOJIEKYJSIPHOI JleTiApaTarii:

a)C2HsOH — CoH4+H20 6)C2HsOH+C>,HsOH — C;Hs—O—C;Hs+H>0
9.CkibKY 3 HaBeIEHNX pevuoBHH pearye 3 ¢eromom: Na, Na,O, KOH, Br;:

a) 1Bi 0) Tpu B) YOTHPH
10.BkaxiTth 3arajibpHy GOpMYITy allbJCTiiB:

a)CyH2n+1COOH  6)CyH2naOH  B)ChH2n+1COH  1)ChHaon-2
11.bararoaToMHi CHUPTH — 1€ CHOIYKH, B SIKHX BYIJICBOJHEBUH pajuKal
CHONY4EHUH 3:  a)KiJIbKOMa TiJPOKCHIBHUMH TpyHaMu 0)kapOOHITEHUMHU
rpyniamMd  B) HITpOrpynamu
12.3 nepeniky pe4oBHUH BKaXiTh (GopMyny CupTy:

a)CoHz 0)CsHs B)CsHoOH r)CH;COH
13.dyHKIi0HaTIBHA TPYTIA CITUPTIB:

a)-OH ©6)-NO B)-COH r1)-COOH
14.BnactuBoCcTi, 10  XapaKTepU3ylOThb  TIILEPOI: a)KpHUCTaJIIYHUIH
0)cuponononiOHui  B)Oe3 3amaxy TI')pO3YMHHME J1)COJIOAKHI HA CMaK
15.PeqoBrHM,IKI  YTBOPIOIOTBCSI NPH  B3a€EMOAIi  KapOOHOBMX  KHCIOT 3
TiIPOKCHIAMHU METAIliB: a) eCTepH 0) anpaeriau B) couti
16.PeakTuB 1151 BUSIBIICHHS (hEHOIY:

a)xynpym (I) rigpoxcun 0)dbepym (I1I) xnopun B)Kynpym (II) oxcun
17.51xa 3 peakiiii € peakii€ro 3aMIileHHS:

a) C,H4+H,0O — C,HsOH 6) C,HsOH+30,; — 2C0O»,+3H,0
18.CxuaiTh piBHSHHS peaKiliid, Ha3BiTh YTBOPEHI MPOIYKTH:
a)HCOOH+NaOH— B)CH3COOH+CH3;0H—
6)C5H50H+K—> F)CH30H+02—>
19.CxnaniTh piBHSHHS peaKiliid, Ha3BiTh YTBOPEHI MPOAYKTH:
a)CH3CH,COOH+KOH— B)HCOH+Cu(OH)>—
6)CH3:COOH+CaO— r)CsHsOH+Na—

20.MacoBi 4acTKu €IEMEHTIB B MOJEKYJ CHHPTY CTaHOBIAThH: Kapbon — 37,5%,
INpporen - 12,5%, Oxcuren — 50%, BigHOCHa rycTHHA 3a BomHeM — 16. BuBemits
MOJIEKYIISPHY (OpMYyITy CIIONYKH.

21.3 xnopmerany macoro 142,5r 1oOynu MeTaHON, MacoBa 4acTKa BUXOIY SIKOT'O
cknana 91%. Sxy macy MeTaHomy Oyio ofepkaHo?

Jara: Ouinka: ITignuc BUKJIagaya:
JlaGopaTtopHe 3auHaTTa Ne 55

Tema: Byruiesogu. I'miokosa. @pykrosa.
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Meta: 3acBoitTh OymoBy, Kiacu(ikaliro, HOMEHKJIATYpy, 130Mepilo, METOIH
JMOOYBaHHS Ta XiMiYHI BIIACTUBOCTI MOHOCAXapHIiB.
IpakTuyni BMiHHS Ta HABWYKH: BMITH KOPHUCTYBAaTHCS J1laOOpaTOpHUMHU
MeToaMH JA00yBaHHS KapOOHOBHX KHCIIOT; HiATBEPKYBATH E€KCIIEPUMEHTAIBHO
X XiMiYHi BIIACTUBOCTI.
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IJIAHOM CaMOCTIHHOI pOOOTH.

3. DBukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJIH 3HAHB
OmnparirroiiTe  3amponOHOBaHI JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMH TOHSTTSMH TEMH.
2. TeopernyHe ONMUTYBaHHS 32 IJJTAHOM CaMOCTIHHOI poOOTH
CaMOCTIHHO oOmpaIlfoiiTe 3amporOHOBAaHI KOHTPOJbHI 3alUTaHHI/3aBIaHHS Ta
MATOTYHTECS JO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMHU.
KoHTpoJibHI 3aBAaHHsA/3alINTAHHS 10 3aHATTS:
1. I1lo Take Byrneroau? ix Kiacuikalis 3a 3aTHICTIO 10 peakiii Tiapomisy.
2. SIxi HaliBaxknuBiml MoHocaxapuaun Bam Bimomi? SIki ¢(yHKIIOHanmbHI Tpynu
BXOJISITH JI0 iX CKJIaay Ta sIKi BIACTHBOCTI BOHHM 3YMOBITIOIOTh?
3. Posropuyra i umkmiuHi GopMH TIIIOKO3H. 33 SKUX YMOB BOHH YTBOPIOIOTHCS i
icHytoTh? 11lo Take TIFOKO3UIHUM TAPOKCHII 1 IO ISl HbOTO XapaKTepHO?
4. SIxi sikicHI peakuii 3a y4acTio ritoko3u Bam Binomi? Sk MoscHUTH MeXaHi3Mu
LUX peaKmin?
5. SIk mOBecTH HasIBHICTh abJIETIAHOI TPYIMH y CKiajl izomepiB ritoko3u? Ski
peakuii XxapakTepHi Jyisi TIIIOKO3H SIK JIJIsI aJIbAeriny?
6. Sk JoBecTH NPHHANEKHICT, BYIIEBOAIB O OaraTtoaToMHUX crupTiB? ki
CIIOJIYKH 33 PaXyHOK T'iJPOKCOTPYIl BOHH YTBOPIOIOTH? UMM (pyKTO3a IMPUHIMIIOBO
BiJIPI3HSETHCS BiJ| TIIIOKO3H?
7. SIxi OKMCHO-BIZIHOBHI peakiiii XapaKkTepHi JUIs TIIFOKO3H (piBHSHHS)?
3aBaaHHsA /19 1a00paTOPHOr0 BUKOHAHHA B MaJIMX rpynax (2-5 oci0)
Hocaig 1
HazBa: Bzaemonis riroko3u 3 apreHtyMm (1) okcumom.
OOnagHaHHS Ta peaKTHBM: PO3YMHHU apreHTyM HITpaTy, HATpiil TigpoKcuny,
aMOHiaKy, TIIIOKO3H, MPpobipKa, BOASHA OaHs.
Texnika BUKOHAHHA: Yy TpoOipky Hamuté 2 Kpamwii 0,2H po3uHMHY apreHTyMm
HiTpaTy 1 2 Kpamii 2H po3unHy JIyry. Jlo ogepkaHoi cyMimi mpwinTé 3-4 Kparoii
2H pO3uMHY amiaky (10 HOBHOTrO po3umHEeHHs ocany) i 1-2 xpammi 0,5%-ro
po3unHy TaroK03u. CyMill HarpiTH Ha BOAsAHIHN OaHi.
3aBYacHO BJIOMa, ONHMILITH 3aIPOIIOHOBAHUI EKCTICPHIMEHT 3a TUIAHOM:
1. ®@i3u4HI BIACTUBOCTI BUXITHUX PEUYOBHH
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2. YMOBH TIPOXODKCHHS PEaKIIii

3. ®i3uuHiI BIACTHBOCTI TPOAYKTIB peaxiii

N

. O3HaKy NPOXOHKEHHS peaKiii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEeHHS NIPOJYKTIB peaKxii

7. BucnoBok

8. IpaBuia TexHiku Oe3mneku. [IpuyrHa MOXKIUBUX HEIMOJIAT0K

Hocain 2
Hasga: Bzaemogis rirokosu 3 kymnpym (II) rizpokcumom.

O0JagHaHHS TAa PeaKTHBU: PO3UMHHA KympyMmM cCyibdary (KympyMm XJIOpPHIY),
HATPI# riIpOKCUIY, TIIOKO3H, MTPOo0ipKa, CKIIsHA TTajnYKa, MiMeTKa.

Texnika Bukonanus: Hamuiite y npoOipky 2-3 MJ po3uuHy HATpiil TigpOKCHIy
KpamnHiTh 3-4 Kparui po3urHy KynpyMm cynbdary. [lo yrBopeHoro ocany goaaire 2
M1 rmoko3u.  [lepemimaiite BMmicTt mpoOipku  ckisiHOR —mnanuukor. 1o
criocrepiraere?

3aB4acHO BJIOMa, OIHMILITH 3aIPOIIOHOBAHUIT EKCTIEPHMEHT 3a IUIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH

2. YMOBH TPOXOKEHHS peaKii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaKii

4. O3HaKH IPOXOJKEHHS peakIlii

5. PiBusHHA peakmii
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6. Jloka3 yTBOpEeHHS IPOIYKTIB peaKxii

7. BucHOBOK

8. HpaBI/ma TEXHIKU O€3IEKH. HpI/I‘II/IHa MOXJIMBUX HECIIOJIaJ0K

Jara: Oniinka: IMignuc BuKIagayva:

JlaGopaTopHe 3aHsaTTH Ne 56
Tema: Caxapo3a
Meta: 3acBoitM OynoBy, Kiacudikalliio, HOMEHKIATypy, i30Mepito, METOAx
JM00YBaHHs Ta XiMiYHI BIACTUBOCTI AUCAXaPH/IIB.
ITpakTU4Hi _BMiHHSI _Ta HABHWYKH: BMITH KOPHCTYBATHUCSA J1aOOPATOPHUMHU
MeToJ]aMu J1I00YBaHHS KapOOHOBHMX KHCIIOT; MiITBEPIDKYBATH EKCIIEPUMEHTAILHO
X XIMiYHI BJaCTHUBOCTI.
Ilnan 3ansTTA:
1. TecroBuii KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.
2. TeopernyHe ONMTYBaHHS 3a IIAHOM CAMOCTIMHOT POOOTH.
3. DBukoHaHHS eKCIIEPUMEHTIB.
IHcTpyKIiA 10 BUKOHAHHS:
1. TecroBuif KOHTPOJIH 3HAHB
OmparmroiiTe  3anpoONOHOBaHI  JIiTEpaTypHi JpKepena Ta  MIATOTYHTeCh 10
1HIMBITYya IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeopernHe ONMUTYBaHHS 3a IUIAHOM CaMOCTIHHOI poOOTH
CaMOCTIHHO OmpaIlfoiTe 3alpoIOHOBaHI KOHTPOJbHI 3allUTaHHS/3aBJaHHS Ta
MATOTYHTECS 10 YCHOTO BHCTYITY Ta CITiBOECiTN 32 HUMHU.
KoHTpoabHi 3aBAaHHS/3aNUTAHHSA 10 3aHATTH:
1./lafiTe BH3HAYEHHS AWCAXapHIiB. Ix ocHOBHI BimMiHHOCTI Bin MOHOCAXapHIiB.
Ha3BiTh mpencTaBHUKIB AMCaXapHIiB.
2. o Take caxapo3a? SIki BIaCTUBOCTI JUisl HEl XapaKTepHi?
3. Slkum cocobOM OIEPIKYIOTh caxapo3y B MPOMHCIOBOCTI? Y MoxHA 1ie# crocio
HAa3BaTH XiMiYHUM?
4. SIKi pe4OBUHH YTBOPIOIOTHCS B PE3ybTaTI Ti/IPOIIi3y caxapo3u?
5. 3a [mOmMOMOroI SKOTO OJHOTO PEAaKTUBY MOXKHA BIIPIZHHUTH caxapo3y Bij
TIIIOKO3H?
Jdocain 1
Haza: Tigpomi3 caxaposu.
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OOnamHaHHA Ta peaKTHBH: PO3YMHH caxaposW, cynb(aTHOI KHCIIOTH, HATpid
TiIpoKcHy, MPoOipKH, TaIbHUK, CIPHUKH.

Texnika BHKOHAHHSI: 10 2 MJI pO3YMHY caxapo3u Jgojath | M pO3UMHY
cynbhaTHOI KUCIOTH, HarpiTh, HEUTpasi3yBaTH HATPid TiJPOKCHIOM. YTBOPEHHUH
MIPOAYKT HArpiTh 3 peakTuBoM dDemiHra, BCTAHOBUTH HASIBHICTh TIIIOKO3H.

3aByacHO B/IOMA, ONHUIIITh 3aIIPONIOHOBAHUH EKCTIEPUMEHT 3a IIaHOM:

1. ®i3u4HI BIACTUBOCTI BUXITHUX PEUYOBHH

2. YMOBH TNPOXOIKCHHS PeaKIlii

3. ®i3uuHi BIACTUBOCTI MPOAYKTIB peaKiii

N

. O3HaKM NPOXOHKEHHS peaKiii

5. PiBHsHHA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaKiiii

7. BucaoBOK

8. [IpaBmita TexHiku Oe3mexd. [IprunHa MOKIMBUX HEIOJa 0K

Hocain 2
HazBa: B3saemopisi caxapo3u 3 TiIpOKCHAaMU METAIYHUX €JIEMEHTIB.
OOnagHaHHSI TAa PeaKTUBU: PO3UMHHM Caxapo3W, KympyM cyiabdaTy, HaTpii
TiAPOKCUAY, KaNbIIill T1iAPOKCUAY, TPOOIPKH.
Texnika BukoHaHHsi: 10 1-2 kpamens 5%-ro po3umHy caxapo3u JoIuTH 2-4
kpamt pozuuny kympym (II) cynbdary i myry. Bmict mpobipku crpycutu. Ilo
CIOCTEPITaeTHCS?

Y 1- 2 M3 BamHSHOTO MOJOKAa BIUTHA |-2 M KOHIICHTPOBAHOTO DPO3YHHY
caxapo3d. 3aBHUCH KaIBI[iH TiIPOKCHAY IIOCTYIIOBO POZYUHSIETHCS.
3aB4acHO B/IOMa, ONHMILITH 3aIPOIIOHOBAHUH €KCIICPUMEHT 32 TITaHOM:
1. ®i3u4HI BIACTUBOCTI BUXITHUX PEYOBHH
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2. YMOBH TIPOXO/DKCHHS PEaKIii

3. ®i3uuHiI BIACTHUBOCTI INPOAYKTIB peaxiii

N

. O3HaKy NPOXOKEHHS peaKilii

5. PiBHsSHHSA peakiii

6. Jloka3 yTBOpeHHS NPOIYKTIB peaxiii

7. BucHoBok

8. [IpaBuna TexHiku Oe3neku. [IpuarHa MOXKIIMBUX HEMONAI0K

Jara: Ouinka: MMignuc BUKIagaya:

JlaGopaTopHe 3aHaTTa Ne 57
Tema: Kpoxmaus. Ilearono3a
Mera: 3acBoitTh OymoBy, kiacu(ikaiito, HOMEHKIATYPYy, 130Mepito, METOIH
JNOOYBaHHsI Ta XiMIUHI BIACTHBOCTI MMOJiCaXapH/IiB.
IIpakTuyHi _BMiHHS _Ta HABWYKH: BMITH KOPUCTYBAaTHUCS J1a0OPATOPHUMHU
MeToamMH J00yBaHHS KapOOHOBHX KHCJIOT; MiATBEPIKYBATH EKCIIEPUMEHTAIBHO
X XiMi49Hi BIIACTUBOCTI.
Ilnan 3aHaTTA:

1. TecroBuii KOHTPOIH 3HAHH 3100yBaYiB BUIOi OCBITH.

2. TeopernyHe ONUTYBaHHS 32 IUIAHOM CAMOCTIHHOI POOOTH.

3. BukoHaHHS EKCIIEPUMEHTIB.
IHCcTpyKIis 10 BUKOHAHHS:
1. TecroBwuif KOHTPOJIH 3HAHB
OmnpargroiiTe  3ampoNOHOBAaHI  JITEPAaTypHI JDKepena Ta MiATOTyWTech 0
1HIMBITyaJ IbHOTO TECTYBAHHS 32 OCHOBHHMH MOHATTSMH TEMH.
2. TeoperuvHe ONMUTYBaHHS 3a IJTAHOM CAMOCTIHHOI poOOTH
CaMoOCTiffHO oOTIpaIffoiiTe 3ampoNOHOBAaHI KOHTPOJBHI 3amUTaHH:/3aBOAHHA Ta
MATOTYHTECS IO YCHOTO BUCTYITY Ta CIiBOECIM 32 HUMH.
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KoHTpoJbHi 3aBJaHHSA/3aNIUTAHHSA 10 3aHATTS:

1. Ilo xapaxTepHO I HoJTicaxapuai?

2. Kpoxmanp Ta #Horo OynoBa. SIki HAWrOJOBHINI BIIACTHBOCTI XapaKTepHI IS
Kpoxmaio?

3. o Take kpoxManbHui Kieiictep? Sk oro MoxkHa 100yTH?

4. UYuMm BiApi3HSAETBCA TOBHUH TiZpONi3 KPOXMalio BiX QepMEeHTaTHBHOIO?
BiamoBiae miATBEPIITh PIBHSHHAM PEaKIlii.

5. Ilo Take oTocuHTE3?

6. Ilo Take memono3a? UnM BOHA BIAPI3HAETHCS B KPOXMAIO 3a OyJOBOIO Ta
BJIACTUBOCTAMU?

7. SIky poib Biirpae Ieiroiio3a B mpUpoIi?

8. SIki BasKJIMBI MPOJIYKTH Ta SIK caMe BUPOOJISIOTH Y TIPOMHCIIOBOCTI 3 1IENI0I03U?
9. 3 nepeBUHM MOKHA JOOYTH METAHONI W IIIOK03y. UMM BiApi3HAIOTHCS MpOLEcH
YTBOPEHHS IMX PEUOBHH. BiqmoBiab MiATBEPAITh PIBHAHHIM PEaKIlii.

Jocain 1

Hazpa: [ingponi3 xpoxmaiio

O0naHaHHSA Ta peaKTUBHU: TPOOIPKH, PO3UMHH KPOXMAITIO, CYNIb(HATHOI KUCIIOTH,
BOJIsIHA OaHs.

Texnika BHKOHaHHA: Yy mnpoOipky BMmimytoth 1 Miu 0,5 %-HOro po3umHy
KpoxmalibHOro kieiicrepy, 10 kpamens 10 %-Horo po3unHy cynbhaTHOI KUCIOTH i
HarpiBaloTh Ha BOJsIHIN OaHi mporsirom 20 xB. Po3unH crae npo3opum.

KpAIUTIO PO34YHHY TiApOIi3ary, OTPUMAHOr0 B MONEPEJHbOMY JOCII, HAHOCIThH Ha
Npe/IMETHE CKJIO 1 3MilyloTh 3 1 Kpamiel po3uuHy Homy B Kamiid iomuni.
BifcyTHICTh 1HTEHCHBHO-CHMHBOrO 3a0apBi€HHS CBIAYMTH TPO TOBHHUH TiApoii3
KPOXMAJIO:

3aB4acHO BJIOMa, OIHMILITH 3aIPOIIOHOBAHUI EKCIIEPUMEHT 3a IUIAHOM:

1. ®i3uuHi BIaCTHUBOCTI BUXIJHUX PEUOBUH

2. YMOBH NpPOXOJXKEHHS peakiii

3. Oi3uuHiI BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaK{ IPOXOHKEHHS peakilii

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS POIYKTIB pPeakIlii

7. BucHOBOK
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8. IIpaBnna TexHiku Oe3neku. [IprurHa MOXKIIMBHX HETIONA 10K

Hocuig 2

HazBa: SIkicHa peakiiisi Ha KpOXMaJIb.
OO0namHaHHA Ta peakTHMBM: KpoXMallb, BOJa, NMpPOOIpKH, pO3YMH HOmy B Kaljii
Hoxui.

Texnika BHKOHAHHA: Yy NpoOipKy BMilmyloTh 5 kpanenb 0,5 %-Horo po3uuHy
KpOXMaJbHOro Kieiicrepy # 1 Kpammo po3uuHy Homy B Kalmid  #omuni.
CroctepiraroTh MosiBy iHTEHCUBHO-CHHBOT'O 320apBIICHHS PO3UHHY.

3aByacHO B/IOMA, ONHUIIIThH 3aIIPONIOHOBAHUH EKCTIEPUMEHT 32 IJIaHOM:

1. ®i3u4HI BJIACTUBOCTI BUXIJHUX PECUYOBHH

2. YMOBH NpPOXO/XKEHHS peaKuii

3. ®i3uuHiI BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKM POXOJIKEHHSI PeaKIil

5. PiBHsHHA peakiii

6. JIoka3 yTBOpeHHS MPOIYKTIB peakiiii

7. BucHoBOK

8. IIpaBuna Texniku Oe3mexn. [IpranHa MOXIIMBHAX HEMOIA0K

Jara: Ouinka: Ilignuc BUKJIagaya:
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JlaGopatopHe 3ansaTTst Ne 58
Tema: Hitpocnosyku. AMiHH. AHUTIH
Mera: 3acBoitTh OynmoBy, Kiacugikaliro, HOMEHKIATYpy, i30Mepilo, MeToau
J0OyBaHHS Ta XiMiUHI BIACTHBOCTI HITPOr€HOBMICHUX OPTaHIYHUX CIIONYK.
IIpakTHyHi _BMiHHS _Ta HAaBWYKH: BMIiTH KOPHCTYBAaTHCS JIaDOpPaTOPHUMHU
METOJIaMHM; MiATBEP/XKYBATH €KCIIEPUMEHTAIBHO 1X XIMiYHI BIACTUBOCTI.
IInan 3ansaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100yBaYiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IncTpykuis 10 BUKOHAHHSA:
1. TecroBuii KOHTPOJH 3HAHB
OmnpaigroiiTe  3amporOHOBAaHI  JIITEPAaTypHI JoKepela Ta MiATOTYHTeCh IO
iHIUBITyaJIbHOTO TECTYBaHHS 32 OCHOBHUMH MOHSITTSIMHU TEMH.
2. TeopernyHe ONMUTYBaHHS 3a IUTAHOM CaMOCTiIHHOI poOoTH
CaMOCTIHHO OTmpaIlfoiiTe 3ampolOHOBaHI KOHTPOJBHI 3allUTAHHS/3aBIAaHHS Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIiBOECiaN 3a HUMH.
KoHTpoJibHI 3aBAaHHsA/3aNINTAHHSA 10 3aHATTS:
1. 1llo Take oprauiuni HiTpocronyku? Ix GynoBa, HOMEHKIATypa, HAHTONOBHiNI
criocobu 100yBaHHS.
2. 1o Taxe aminu? Ix kmacudixaris, 6ya0Ba, BizsHuHi BIACTHBOCTI.
3. Sk mosicHUTH XIMIYHHMH XapakTep ami(aTUuyHUX aMiHIB, BUXOJSIYU 3 OyIOBHU X
MoJeKya?
4. SIk NOsICHUTH XIMIYHHWIT XapaKkTep apOMAaTHYHUX aMiHIiB, BUXOISUU 3 OyIOBH X
MoJeKya?
5. 5Ik 1 YoMy 3MIHIOETBCSI OCHOBHUIA XapaKkTep aMiHiB?
6. Sk noOyBaroTh 1 Jie 3acTOCOBYIOTh aminu? Peakiiist 3iHiHa.
BukoHaHHS TPEeHYBAJILHUX BIIPaB.
1. 3 no3umiii eneKTpoHHOI Teopil MOSCHITh MPUYMHH OCHOBHHX BIIACTHBOCTEH
amiHiB. HaBeniTh BiJIOBIIHI CXEMH Ta MPUKIAHA PEAKIIi.
2. Cxnanite emmipuuHi ¥ rpagiuni ¢popmynu: a) tpudeninaminy; 0) Tiapokcuay
JTUMETUIIINCTHIAMOHIIO; B) 6-aMiHOI€KCaHOBOI KUCIOTH.
3. 2,93 r nepBUHHOrO ajiaTUYHOrO amiHy MOBHICTIO TpopearyBainu 3 20 M
XJIOpUAHOT KUCIOTH 3 MousipHoto KkoHneHtpanieto HCl 2 monb/n. Busnaute
MOJIEKYJLIPHY (hOpMyITy aMiHy, CKIIQAiTh CTPYKTYPHI (OPMYIH 1 Ha3BH 130MeEPIB.
4. Ipu sropsmaai 0,93 T Aeskoi ra3yBaTtoi pPEedOBHHH, TYCTHHA SIKOi 32 TOBITPSIM
1,07, Buminunocs 0,672 1 CO2 (n.y.), 1,35 r HoO i azor. Busznaure ¢dopmyny
PEYOBHHH, CKIIATITh PIBHAHHS peakiii ropiHHs, po30epiTs #ioro 3a cxemoro OBP.
5. Ilpomyktn 3ropsHHS 1,8 T TEpBUHHOTO aMiHy NPOIYCTHIN dYepe3
KOHIIEHTpOBaHUN po34mH JIyry. O0‘eM rasy, mo He MOTITHHYBCS, ckiangae 448 M
(m.y.). lIpo axwuit amin Haerscst B yMoBi? PiBHAHHS peakilii TOpiHHSA JaHOTO aMiHY
po36epith 3a cxemoro OBP.
6. 3 skumu i3 TiepenigeHnx pedoBuH pearye etmnamin: Hz; O2; N2; Clo; H20; NHs;
HCI; NH4CI; CgHs; CH3OH; CH;COOH; HNOs; NaOH? Cknamite piBHAHHS
peaxuiii, Ha3BiTh MPOIYKTH.
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7. CKiNbKY aHiiHY yTBOPHUTHCA i3 49,2 T HiTpoOeH30ITy Ta 28 J1 BOJHIO (H.Y.), SIKIIO
BHXIJ] IPOAYKTY BiJl TEOPETHIHOrO CKianae 94%?

8. Sxuit 06’em 3%-To po3unny 6pomuoi Bogu (p = 1,03 r/mur) morpiGHO AT TOTO,
mo0 oxepkatu 6,6 T IPOAYKTY B3aeMoii ii 3 aHiiHOM?

9. Cknamite piBHAHHS peakIliii, 3a JOMOMOTOI SKAX MOXHA 3TIHCHUTH
MIEPETBOPEHHS: HACHYEHWH BYIJIEBOJEHb — apOMAaTHYHUM BYIJIEBOJECHH —>
HiTpoOeH301 — ? — cyabdar peHinamoHiro. BkaxiTe yMOBH nepediry peakIiii.

10. Sk, BuXonmsum 3 MeTaHy, AOOyTH XJIOPOBOIHEBY cCiib aHimiHy? CrIamiTh
MOXIIUBY CXEMY IIEpETBOPEHHSI Ta PIBHSHHS BIAMOBITHUX peakuiil. CKilbKY TpamiB
po3unHy 3 MmacoBoro uactkoro HCI 15% motpiOHo B3sTH mis peaknii 3 46,5 T
aHUTiHY?

11. Sx omepxatu TPUOPOMAHiIIH, BUXOMIYM 3 KapOimy kKaublito? CrIamiTh
JIAHII0KOK [IEPETBOPEHD Ta PIBHSHHSA BiZIOBITHUX PEaKIiil.

Jocaig 1

Hasga nocniny: SIkicHa peakmist Ha aHUTiH

OOnamHaHHA Ta peaKTHBH: PO3YMHM aHUIIHY Ta OpOMHOI BOIHM, MPOOipKH
Texnika BUKOHaHHSI Aocaixy: Y mpoOipky BIUTH 2-3 M PO3UMHY aHUIIHY Ta
JIO/IaTH J0 HBOTO 2-3 M1 po3unHy 6pomHoi Bomu. 1o yrBOproeThest B mpodipii?
3aByacHO B/IOMa, OMHUIIIITh 3aIIPONIOHOBAHUIT EKCTIEPUMEHT 32 TIJIAHOM:

1. ®i3uyHI BIACTUBOCTI BUXIJHUX PEYOBHH

2. YMOBH NPOXOJDKCHHS peakiii

3. ®i3uuHi BIACTUBOCTI IMPOAYKTIB peakiii

4. O3HaKH TPOXOJIKEHHSI PeaKIil

5. PiBHsHHA peakinii

6. Jloka3 yTBOpEHHS MPOIYKTIB peaKiiii

7. BucnoBok

8. IIpaBuna TexHiku Oe3nexn. [IpudarmHa MOXIIMBHAX HEMONA0K

Jara: Ouinka: Ilignuc BUKIaga4a:
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JlaGopaTopHe 3ansaTTs Ne 59
Tema: Aminokuciaoru. binku. Bonokna.
Mera: 3acBoitTm OynmoBy, Kiacu(ikaiito, HOMEHKIATYpy, i30Mepilo, METOIH
JMOOYBaHHS Ta XiMigHI BIACTUBOCTI aMiHOKHCIIOT, OUJTKIiB Ta BOJIOKOH.
IIpakTuyni  BMiHHS _Ta HABMYKH: BMITH KOPUCTYBAaTHUCS J1abOpaTOPHUMHU
MeTonamMH J00yBaHHS KapOOHOBHMX KHCJIOT; IMiATBEPKYBaTH €KCIEPHUMEHTAIBHO
X XiMiYHi BJIACTUBOCTI.
IInan 3anaTTA:

1. TecroBHif KOHTPOJIb 3HAHb 3/100YBaUiB BUIIOI OCBITH.

2. TeopernyHe ONUTYBaHHS 3a IUTAHOM CAMOCTIHHOI pOOOTH.

3. BukoHaHHS eKCIIEPUMEHTIB.
IHcTpykuis 10 BUKOHAHHS:
1. TecroBuii KOHTPOJH 3HAHB
OmnparigroiiTe  3amponOHOBaHI JIITEPAaTypHI JpKepela Ta MiATOTYHTeCh IO
IHAMBIAYaJIbHOI'O TECTYBaHHS 32 OCHOBHHMH TOHSTTSMH TEMH.
2. TeopernuHe onMTYBaHHA 3a IIAHOM CaMOCTiHOT poOoTH
CaMOCTIHHO OmpaIlfoiiTe 3amporOHOBaHI KOHTPOJbHI 3allUTAaHHS/3aBIaHHS Ta
HirOTYHTECs 10 YCHOI'O BUCTYITY Ta CIIiBOECian 3a HUMH.
KonTpoJibHi 3aB1aHHA/3aNINTAHHS 10 3aHATTS:
1. o Take aminokucnoru? Ix 6ynoBa, HOMEHKIATYpa, i30MepisL.
2. SIxi y aMiHOKHCIIOT HAMTrOJOBHILI XIMi4YHI BiacTUBOCTI? YoMy aMiHOKUCIOTH
HA3UBAIOTh BHYTPIIIHIMU COISIMU?
3. Sk nmoOysaioTh 1 A€ 3acTOCOBYIOTh amiHokucnoru? I[lomiamizHi BOJIOKHA.
Kampon.
4. o Take nentuaHii 3B s130k? CTPyKTypa OLJIKOBUX MOJIEKYII.
5. SIki BnactuBocti 6inkiB Bam Bigomi?
6. [llo Take nenatypatis 6ikiB? biomoriuHa pons OUIKIB.
3aBaaHHsA /i1 1a00paTOPHOr0 BUKOHAHHA B MaJIMX rpynax (2-5 oci0)
Hocain 1
Hassa nocniny: PozunHenns oinkis
O0naHaHHS Ta peaKTHBH: Kypsde siille, IMCTUIIbOBaHa Boja, 2 crakanu Ha 200-
250 M1, CKIIsTHA MTAJIYKa, MapJIs.
Texnika BUKOHAHHSA AOCJIiAy: Y XIMIUHHUI CTaKaH BIWUTH BIAIJICHUH Bill )KOBTKa
OUTOK Kypsdoro s, momuTH aucTiboBaHoi Bomu 100-150 M. Bwicr
CTaKaHYMKa PETEeTHHO MEePEMINIaTH CKISHOI Maandkor. Yepes 2-3 mapm mapis
BMICT BiI(QUIBTPOBYIOTH B iHmMHUI cTakaH. KOHCTaTylOTh CTYImiHb PO3YMHHOCTI
01Ky y BOZI.
3aBuyacHO B/IOMA, OMUIIIIThH 3AMPOMOHOBAHUI EKCIIEPUMEHT 3a IJIAHOM:
1. ®i3u4HI BIACTUBOCTI BUXITHAX PEUOBHH

2. YMOBH TIPOXOIKEHHS PeaKiii
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3. ®i3uuHi BIACTUBOCTI TPOAYKTIB peaxiii

4. O3HaKH TPOXOKEHHS PeaKIil

5. PiBHsHHSA peakiii

6. Jloka3 yrBOpeHHS NPOIYKTIB peaxiii

7. BucHoBok

8. HpaBI/IJ'Ia TEXHIKU O€3IeKH. HpI/I‘{I/IHa MOXKJIMBUX HCIIOJaJ10K

Hocaig 2

HasBa nocniny: OcamxenHs oiyikiB
Oo0nanHaHHs Ta peakTHBH: OUIOK (1-TIPOIIEHTHUIT PO3YKH), PO3UUH CYNb(HATHOT
kuciord (0,5 Mosb/1), po3unH KynpyM cyibdary (0,5 Moib/i1), po3uruH €THIIOBOTO
cpty (96%), 3 ximiunux crakanu Ha 100-150 mut, 3 CKIISIHI MATHYKH.

TexHika BUKOHAHHS A0CTiAY:

B Tpu ximiuHi crakaHu HajuBaioTh 1o 30-40 mi po3umHy OijKa Ta JONAIOTH: B
NEepIIUi — PO3UUH CYNb(GATHOI KUCIOTH, B IPYrUid — PO34HMH KYNpyMm cyibdaTy, B
TPETIi — PO3UUH €THIIOBOTO CUPTY. [lepeMilllytoTh BMICT CTaKaHYUKIB Ta pOOIISTH
BUCHOBKH PO IIPOXOKEHHS PEaKIIii.

3aB4acHO BIOMa, OIHMILITH 3aIIPOIIOHOBAHUI €KCIIEPUMEHT 3a IIAHOM:

1. ®i3u4HI BIACTUBOCTI BUXIJHUX PEUOBHH

2. YMOBH TPOXOJKCHHS peakiii

3. ®i3uyHI BIACTUBOCTI MPOAYKTIB peaxmii

4. O3HaKH IPOXOHKEHHS peakIlii

5. PiBusHHA peakmii
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6. Jloka3 yTBOpEeHHS MPOIYKTIB peaxiii

7. BucHOBOK

8. HpaBI/IJ'Ia TEXHIKU O€3IEKH. HpI/I‘II/IHa MOXXJIMBUX HCIIOJIAaJJ0K

Hocaix 3

Hasga nocniny: Jlenatypanisi 6ijika
Oobnannannsa Ta peaktuBu: binok (1-mpoueHTHHH po3unH), NpobipKa, MpodipKo
TpUMad, MajJbHUK, JIiJ, cTakaH Ha 100 MJ1, TUCTUIILOBaHA BOJIA, CKJISTHA MATHMYKA.
Texnika BUKOHaHHSI docaixy: Y mpoOipKy BHOCATH 5-7 Mil po3uuHy Oinka Ta
HarpiBaloTh JI0 KHITiHHA. PilyHA cTae KanamyTHOM, II0 3yMOBJICHO PYHHYBaHHSIM
riIpaTHUX OOOJOHOK HABKOJO YACTHHOK OiNka 1 30uThIIeHHSIM iX. OCKINTBbKH
YaCTHMHKU Olka 3aps/pKeHi, TO B 0cajJ BOHM HE BHIQJAIOTh. [Ipolipky
OXOJIOJDKYIOTh Ha JIbOLY 1 TpH 300BTYBaHHI A0naloTh Bomy o0’emom 10 wmu.
Bia3HauTe 4u pO3YUHSETHCS OLIOK.

3aBuyacHO BJIOMa, OMUILITH 3aIIPOMIOHOBAHHI €KCIIEPUMEHT 3a TIAHOM:

1. ®i3uuHi BIaCTUBOCTI BUXIJAHUX PEUOBHUH

2. YMOBH NpPOXO/KEHHS peakiii

3. Oi3uuHi BIACTUBOCTI MPOAYKTIB peakiii

4. O3HaKK TPOXOJIKEHHSI PeaKIil

5. PiBusHHA peakmii

6. Jloka3 yTBOPEHHS IPOIYKTIB peaKiii

7. BucHOBOK

8. [IpaBuia TexHiku O6e3neku. [IprurHa MOKIMBHX HETONAI0K
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Hocain 4
Hassa nocniny: Keantonporeinosa peaxuist

Oo0nannanHa Ta peakTuBH:. binok (1-mpomeHTHWI pO3YMH), KOHIIEHTPOBAaHHN
PO3YHH HITPATHOI KHCIIOTH, Mpo0ipKa, MpoOipKo TpUMaY, aTbHUK, CIPHUKH.
Texnika BukoHaHHs mocaimy: Jlo 1 ma posumny Oinka momatu 0,2-0,3 mu
KOHLICHTPOBAaHOI HITPAaTHOI KHCJIOTH, CIIOCTEpiraTH IosBY OLIOro ocagy 4Yu
kajgamyti. [loTiM HarpiTH CyMmiml 10 KHIIHHS 1 TNPOKHII SITUTH TpOTsrom 1-2
xBwirH. Crioctepiraiite 3abapBieHHsI pO3UMHY i ocany.

3aByacHO B/IOMa, ONUILITH 3aIPOIIOHOBAHMI EKCTIEPUMEHT 32 IIaHOM:

1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEYOBUH

2. YMOBH TPOXODKCHHS PEaKIlii

3. ®i3uuHi BIACTUBOCTI TNPOAYKTIB peakiii

4. O3HaKH POXOJKEHHSI PeaKIil

5. PiBHsiHHA peaxiii

6. JIoka3 yTBOpEHHSs NPOJYKTIB peakiiii

7. BucHoBOK

8. IIpaBuna TexHiku O6e3nexu. [IprurHa MOXKIMBHX HEMONAI0K

Hocaig 5

Hasga nocriny: biypeToBa peakuis

Oo6nagnanns Ta peakTuBHM: biutok (1-TpoLeHTHHH PO3YMH), PO3UMHH HATPIH
TIAPOKCHAY Ta KYIIPYM Cynb(dary, mTaTuB 3 mpodipKaMu.

Texnika BUKOHAHHSI Aoctigy: Y mpoOipky Hamuté 1 M po3duHy Oinka, 10
npobipku 1ofaté 2-3 MJI HATPiH TiAPOKcHy Ta 2-3 Mi Kympym cynbdaty. SIkoro
KOIIbOPY CTaB PO3UNH?

3aBYacHO BJIOMa, ONHMILITH 3aIPOIIOHOBAHUI €KCIICPUMEHT 3a TUIAHOM:
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1. ®i3uyHiI BIACTHBOCTI BUXITHUX PEUYOBUH

2. YMOBH TIPOXO/DKCHHS PEaKIlii

3. ®i3uuHiI BIACTUBOCTI TPOAYKTIB peaxiii

SN

. O3HaKH NPOXO/KEHHS peaKuii

5. PiBHsHHSA peakiii

6. Jloka3 yTBOpEeHHS NPOIYKTIB peaKxii

7. BucHoBOk

8. [IpaBuna TexHiku Oe3neku. [IpuarHa MOXKITMBHUX HEMOJAI0K

Jara: Ouinka: Iignuc BUKIagaya:

JlaGopartopHe 3ansaTTs Ne 60
IIMKP Ne5
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	Назва досліду: Зміщення рівноваги у розчині амоніаку.

