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1. CTpykTypa HABYAJIbHOI JUCUMILTIHA

1.1. CTpykTypa HAaBYAJbHOI JUCUMILTiHHA
1.2. Po3noaij yacy HaB4YaJIbLHOI JMCHUILIIHU 32 TeMaMu
(neHHa (popMa HABYAHHA)
HE nepe0ayeHo

1.3. Po3nmogij yacy HaB4YAIbHOI JUCIUILTIHN 32 TEMaMH
(3aouHa popmMa HABUAHHA)

KijibKicTbh roJuH BiiBeeHUX HA BUBYEHHS
HABYAJILHOI JUCHHILTIHI %
3 HUX: . §_
Homep Ta Ha3Ba HaBYAJBLHOI TeMH o 2= E 2 = g z
) = S E| EE| gl EE Z
3 S | §5| E5| 28 58
Z S | ZE| 58 25| 8¢ =
= |35 3 §5 35 4
o = o
Cemectp Ne 3
Tema Ne 1. Tunu XiMIYHHX 3B'I3KIB,
o 6 2 0 0 0 6
Oya0Ba TBEpIUX TUI 1 PIIUH.
Tema Ne 2. [lepeTrBopeHHs
XIMIYHOI €Heprii Ha eJIEKTPUUHY. KoHTpormsHa
["anbBaHivHI Ta MAJIMBHI €IEMEHTH. | 8 2 0 2 0 8 pobora
EnexTtpopymriiiHa cuia H 25 XB.
EJIEKTPOXIMIYHUX MPOIIECIB.
Tema Ne 3. 3aranbHi BJIACTMBOCTI
metamiB. [lowarrs mnpo crmmaBu | 10 | 2 0 0 2 | 10
YOPHUX 1 KOJIbOPOBUX METAIIB.
Tema Ne 4. Koposist MeTauniB siK
PI3HOBH]I €JIEKTPOXIMIYHUX 12 | 2 0 2 0 10
MIPOIIECIB.
Bceboro 3a cemecTp Ne 3: 120 | 8 0 4 2 | 106 3aiiK

2. MeToanuHi BKa3iBKH 10 J1a00paTOPHUX 3aHATH

2.1. Ilposedennn nepeunno2o iHCmpyKmai cy 3 0XopoHu npayi.
2.2. ObnaoHanus XimiuHoi n1abopamopii. Ximiunuti nocyo.
(http://www.chemistry.in.ua/grade-7/introduction-to-laboratory-glassware-and-
equipment)

Bech xiMiuHMI OCy MOAISE€THCS HA KUIbKA TPYIL:

— 3arajbHOTO0 KOPHCTYBAaHHS (BUKOPHUCTOBYETHCS JIJII BHKOHAHHS KUTBKOX
XIMIYHUX oOfepaliif): MmpoOipKH; CTaKaHW;IIOCKOJAOHHI, KOHIYHI 1 KpYyrJI0J0HHI


http://www.chemistry.in.ua/grade-7/introduction-to-laboratory-glassware-and-equipment
http://www.chemistry.in.ua/grade-7/introduction-to-laboratory-glassware-and-equipment
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KOJIOM; KpUCTaJI13aTOpH; JIIMKW; TOAUHHUKOBE CKJIO; OIOKCH;

— MIpHUH MTOCYA;: IWIHAPH, MEH3YPKH, TpajlydoBaH1 MIMETKU, Mipi KOJIOH;

— MOCYJl CHEIIaIbHOTO TMPU3HAYEHHs: CKIIHKY; anapar Kimma; ycTaHOBKa s
(G1IbTpYBaHHS MiJI BaKYyMOM, L0 CKJIAAaeThcs 3 KojuOu byH3eHa, miiiku Broxuepa,
CKJISHKU-YJIOBJIIOBaYa 1 BOJOCTPYMHOIO Hacoca; kojiou B’ropua (KpyrjiomgoHHi 3
ra3oBiJIBiIHOIO TPYOKOIO);

— TOCY/T 13 TIOPLIETISTHU Ta 1HIIUX MAaTepiajiiB: IIMATeNl, CTYIKH, BUTIAPHI YaIllKH,
TUTJI1 Ta YOBHUKH.

VY XiMil 3aCTOCOBYETHCSI OCOOJIMBUIA MOCYJ 13 TOHKOCTIHHOTO 1 TOBCTOCTIHHOTO
ckja. BupoOu 13 TOHKOCTIHHOT'O CKJIa CTIMKI JI0 3MIHU TEMIEPATYp, B HUX MPOBOASITH
XIMIYHI omepailii, Kl MOTPeOYyIOTh HArpiBaHHA. XIMIYHUN MOCY[ 13 TOBCTOCTIHHOTO
CKJla HarpiBaTd HE MOXKHA. 3a NPU3HAYEHHSIM CKISHUNW Tocyr OyBae 3aeanbHo2o
npusnauenns (puc. 1), cneyianvnozo npusnauenns (puc. 5) ra mipnuti (puc. 7). [ocyn
3arajibHOTO MPU3HAYEHHS BUKOPUCTOBYIOTh JUISI BAKOHAHHS OUTBIIOCTI POOIT.

[TpoGipkaMu KOPUCTYIOTHCS BUKOHYIOUW AOCIIIN 3 HEBEJIUKUMH KUTBKOCTSIMHU
pO34YMHIB 200 TBEPAMX PEUYOBHUH, JJI JEMOHCTpaliHuX aociiaiB. CKopucTaemMocs
MOCY/IOM JIJIsl BUKOHAHHS JIOCJIIJTIB.

aj 1) B ) ')

Pucynok 1 — [locyx 3araiibHOT0O MpU3HAYCHHS: a) MPOOipKH; 0) XIMIYHI CKIISTHKH,
B) KOJIOM; T') ra30BiABIIHI TPYOKHU

Jlocnio 1.

Hannemo y AB1 ManeHbKi MpoOIpKU MO 1-2 M1 po3UMHY XJIOPUIHOI KUCIOTH. B
OJIHy 100aBUMO 1-2 Kparuii JIJaKMyCy, a Ipyry — CTUIbKH 5K METHUIIOBOTO OPaH>KEBOTO.
CnocrepiraeMo 3MiHY KOJIbOpY 1HAUKaTopiB. Jlakmyc HaOyBae 4YepBOHOTO, a
METUJIOBUN OPaHXKEBUN — POKEBOTO KOJIbOPY.
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Pucynok 2 — 3miHa KOIbOpY 1HAUKATOPIB Y PO3UHMHI XJIOPUIHOT KUCIOTH

Jocnio 2.

Hamnemo y Tpu manenbki mpoOipku mo 1-2 mi po3unHy Hatpiit rizpokcuny. B
oJIHYy 100aBUMO 1-2 Kparwii JakMycy, KOJip cTae CHHIM (puc. 2,a). Y Ipyry — CTUIbKU
K METWJIOBOTO OpAaHXEBOro — Koaip crae >xoBtuMm (puc. 2,0). VY Tperio —
denondraneiny, komp crae manmuHOBHUM (puc. 2,B). OTxe, 3a JOIMOMOTOIO
1HAMKATOPIB MOKHA BU3HAYUTH CEPEJIOBUILIE PO3UUHIB.
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Pucynok 3 — 3mMiHa KOJIbOPY 1HIUKATOPIB Y PO3UUHI JIYTY

Jocnio 3.

VY Benuky mpoOipKy BMICTUMO TpPOXHM COJIM HATpPiM TijiporeH KapOoHary i
JOJUIEMO 1-2 MJI pO34MHY OLUTOBOI KUCHOTH. Onpa3y K CHOCTEPIraEMO CBOEPIIHE
«3aKUIAHHS» CYMIII IUX peYOBHH. Take BpaKEHHs CTBOPIOETHCS 3aBISKU
OypXJIMBOMY BHUAUICHHIO OYyJIbOAIIOK BYIJIEKUCIIOro razy. SKIo 3amajeHuil CipHUK

BHECTH y BEpPXHIO YAaCTHMHKY MpPOOIpKH TiJ 4Yac BUIJICHHS Ta3y, BIH TacHE HeE
JIOTOPIBIIIH.
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Pucynok 4 — B3aemogist coqu 3 orom

Y kon0ax pO3YMHSAIOTH PEYOBHHHU, 3AIMCHIOIOTH (DUTBTPYBaHHS, TUTPYBaHHS
po3unHiB. XiMIYHI CKJISHKH 3aCTOCOBYIOTH JJIA TMPOBEICHHS PEAKIIM OCaKEHHS,
PO3UMHEHHS TBEpPAMX pPEYOBHH TMiA dac HarpiBanHsa. Jlo rpymu crneyianbroco
Npu3Ha4enHs BITHOCUTBCS TIOCY[, SIKUA 3aCTOCOBYIOTH 3 TIEBHOIO METOI0. Y
TOBCTOCTIHHOMY TIIOCY/ll BHKOHYIOTH JIOCHIM, SKI HE MNOTPeOYIOTh HarpiBaHHS.
Haituacrinie y HboMy 30epiratoTb peakTUBH. 3 TOBCTOTO CKJia TAKOX BUTOTOBJISIIOTH
KpalleJIbHHUII, JTIHKH, ra3oMeTpH, amapat Kirrma, cKIsHI MaTuyKH.

Pucynok 5 — ToBcTocTiHHMM nocy: a) anapat Kinna; 6) mprutan ajist 30upaHHs
rasiB; B) CKJISIHKH; T) KpamnelbHi JIHKHU; T) CKISIHKY JUIs 30epiranHs TBEPAUX PEUOBUH;
1) CKJISTHKH 3 IPUTEPTUMU NPOOKAMU; €) CKIISIHI NAIMYKH i TPYOOUKH

Jlocnio 4.

OaHy CKISSHY NaJIAYKy BMOYMMO B KOHIIGHTPOBAHHM PO3YMH XJIOPUHOT
KHUCIIOTH, & JPYTy — B PO3YHMH HAMATUPHOTO crupTy. Habmm3uMo mamuyku omHa 110
OJIHOi, CIIOCTEPIraEMO YTBOPEHHS «AUMY 0€3 BOTHIO».
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Pucynok 6 — B3zaemoist XJIOpHaHOT KUCIOTH 3 aMOHIaKOM
1o mipHo2co nocyody Hanexarh MINETKU, OIOPETKH, KOJOHW, IIHAPU, MEH3YPKH,
ckIstHKH (puc. 7). MipHUM TTOCY/IOM TOYHO BH3HA4YalOTh 00’ €M piH, BUTOTOBJISIOTH
PO34YMHU PI3HUX KOHIIEHTpPAITIH.
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Pucynok 7 — MipHuii CKISTHUN MOCYA: a) MIpHI HWJIIHIPH; 0) KOJI0U; B) CKIISIHKA;
r) OIOpETKHU; I') KpareabHUII
OkpiM CKJISTHOTO TMOCYAy B Jjaboparopii BUKOPUCTOBYIOTH GaphopoBuil MOCY:
yamky, TUra, crynka (puc. 8). ®apdopoBi dYamKd 3aCTOCOBYIOTH IS
BUIIAPOBYBaHHS PO34uWHIB, a (hapdopoBi TUTII — IJIsT TPOXKAPIOBAHHS PEYOBHH Yy
My(]enbHUX Meyax. Y CTynKax NnoApiOHIOTH TBEPAl PEUYOBUHHU.

a) 0) B)

Pucynok 8 — @apdoposuii mocya: a) TUTesb; 0) yarmika sl BUIIAPOBYBAHHS;
B) CTYIIKa 3 TOBKAUMKOM

Jlabopamopne 001a0HaHHS.
Jlns  HarpiBaHHS PEUYOBMH Yy XIMIYHUX JIa0OpaTopisiX BUKOPUCTOBYIOTH
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CIHUPTIBKH, ENEKTPUYHI IUIMTKH 13 3aKPUTOIO0 CIHIpallio, BOASHI OaHi, a mpu
HAsBHOCTI Ta3y — Ta30Bl MaJbHUKUA. MOXXHA KOPHUCTYBATHUCA 1 CYXHM NaIbHUM,
CHAJIIOIOYX HOT0 Ha CHEIIaJIbHUX I11/ICTaBKaX.

Pucynok 9 — HarpiBayibHi npuiiaam: a) CIUPTIBKaA; 0) €JICKTpHUYHA OaHs 31 IITAaTUBOM
7Tt IPOOIPOK; B) €NEKTPUYHA IUTNTA; T') Ta30B1 MATbHUKH

Benuke 3HadeHHS Mia Yac BUKOHAHHS XIMIYHHMX EKCIIEPUMEHTIB Ma€ 0ONOMIdiCHe
npunaoos: METajeBUl IITaTUB, IITATUB JIJISl MPOOIPOK, TUTEIbHI HIUMIl, a30ecToBa
ciTka. [l 3BayKyBaHHS PEUOBUH BUKOPHUCTOBYIOTH TEPE3H.

®
a 3] "“-\_-_.f"—“'-\_'_/ B

Pucynok 10 — JIaGoparopHi Tepesu: a) anTedHi; 0) TEXHOXIMIYHI; B) aHATITUIHI

a) 0) B) 1) r) )

Pucynok 11 — JIaGoparopHe o0fiaiHaHHS: a) IITaTUB METAJIEBUI; ) IITATUB IS



po0ipoK; B) METaJIeBa JIOKEUKa /IS CIIATIOBAaHHS PEYOBHUH; T') TpUMAY JIJIS
poOIpoK; I') TUTENIbHI MMM 1) a30€cToBa CiTKa

2.3. Ximiuni peaxmueu ma ix 30epexicenHs
PeakTBM — 1€ 1HAMBIAYaJdbHI PEYOBMHU. IXHI PO3UMHM a00O CyMmilll YITKO
pPEraMeHTOBAHOTO CKJaay, MpU3HAYeHl JUisi JabopaTopHUX poOIT, HAYKOBHX
JOCJIIJIPKEHb 1 XIMIYHOTO aHai3Yy.
XiMIYHI pPEaKTHBU MOXYTh BHUKOPHUCTOBYBATHCS Y TBEPAOMY, PIAKOMY 1
rasonoioHoMy cTaHax (y BHIVIAAI MapH). IX po3miisfioTh 3a CTyEeHeM YHUCTOTH Ha
KUJIbKa KJIaciB, XapaKTePUCTUKH SIKUX HaBeACHO B Ta0I. 1.

Tabmuus 1 — Po3nonin peakTuBiB 3a CTYIIEHEM YHUCTOTH

Ksamidikarris CuMBOT Bwmict ocHOBHUX Bwmict okpemux
pEaKTUBY peudoBHH, Mac. %: JOMIIIOK Mac. %
Yucrtui q 98 0,01...0,5
UucTuit ny1s aHamizy yia He mennie 99 o 0,1
XIMIYHO YUCTHHU X4 ITonazg 99 o 0,1
Oco0JIMBO YHCTHI ocy bmmzexo 100 10-5 ...-10

TBepi peakTuBU 30€pIiratoTh y CKISHUX 1 MOJIIETUJIEHOBUX OaHKaX, a PiaKi — y
CKJISIHKaX. 3ajJeXKHO BIJI BJIACTHMBOCTEM PEYOBUMH OaHKU 1 CKJISIHKH 3aKpUBAIOTh
CKJISTHUMH, TOJTI€TUIICHOBUMHU, TYMOBUMHU 1 KOPKOBUMH MTPOOKaMH.

['irpockomiuHi peyoBMHU 30epiraloTh y OIOKCaxX, €KCHKaTopax, 3alasHuX
amITysiax, CKJISIHKaxX 3 XJIOPKaJbLI€BUMHU TpyOkamMu 1 OaHKax 3 MPUTEPTHUMHU
npoOkamu. [Ipobku 6aHOK MOXkHA 3anmuBaTh napadinoMm. PeakTusu, 1mo 3MiHIOIOTHCS
11 TI€F0 CBITIIA, 30€pIiratoTh JIUIIE Y CKISHKAX 3 TEMHOT'O CKJIA.

["a3u y BeMMKUX KUIBKOCTSAX 30epiratoTh y 0ajoHaX, Y HEBEJUKHX — y Ta30BUX
OropeTkax 1 ra3oMeTpax.

2.4. Ilpogedenns enemenmaprnux onepayiu. Tepe3zu i 36ascysanms

3a3Buyail y XIMIYHHX JIaOOpaTopisiX 3aCTOCOBYIOTh TEXHOXIMIUHI, amnTe4Hi
(TOpCiiiH1) 1 aHATITHYHI TEPE3H.

TexHoxiMiyHI Ta amTe4Hi TEpe3W [al0Thb MOXKIMBICTh BU3HAYUTH Macy 3
touHicTio 0 0,01 r, a anamituuni — g0 0,0001 r. /o Tepe3iB MOMAETHCS KOMIUICKT
rup y creuiaibHoMY QyTisipl. ['upi 3 gymiisipa 6epyTh MIHIIETOM.

[Tig yac 3BaxkyBaHHsI IpeIMETa HOTo KJIayTh Ha JIIBY MIAJILKY TEPE3IB, a TUPIO —
Ha MpaBy.

TexHoXiMIYHI Tepe3u MaloTh NPHUCTOCYBAaHHS, SIKE HA3WBAETHCS apETHPOM, IO
HNIATPUMYE MANbKU Tepe3iB y Hepobouomy crani. [1[o6 mpuBectu Tepe3u B poboue
MOJIO’KEHHSI, MOTPIOHO OMYCTUTH apeTup. 3HIMATH Ta KJIACTH MPEAMETH W THpl
HEOOX1AHO TIJIBKH MPHU OMYILIEHOMY apeTupi (HepoOouuil cTaH). 3BaXKyBaHHS MOXHA
BBKATH 3aKIHYCHUM, SIKIIO BIIXWICHHS CTPUIKM TEpe3iB YJIBO 1 BIPaBO BiJ
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CepelHbOi PUCKU CTaHe OAHAaKOBUM. llicnmsi 3BakyBaHHS HEOOXITHO Biapasy Xk
MIOCTABUTH TUP1 Y QPYTIISP.

[Tpu 3BasxyBaHH1 HEOOX1/IHO TOTPUMYBATHUCS TAKUX IIPABUIL:

1) He craBuTH Ha MmAJIBKK Tepe3iB rapsdi abo Mokpi mpeamern. Ilig yac
poOOTH 3 piIMHAMH HE IOMYCKATH MOTPATUISTHHS PIIMHHA HAa TEPE3H 1 TUPI.

2) He xiactu pe4oBUHY, sIKa 3BaXYETHCS, MPSIMO Ha MAIBKY TEPE3iB, a TIIBKH
y crieniaibHui mocy (TOJMHHUKOBE CKJIO 200 OI0KC) a00 Ha PUIHTPYBaIbLHUMN MAIIIp.

3) Bparu rupi Tineku miHeroM. He koprcTyBaTucs TUPSIME 3 iHIIOTO QyTIIspa.

4) Tlicnst 3BaKyBaHHS TMPHUBECTH TEPE3W B HEPOOOUMH CTaH 1 HIYOTO HE
3aJIUIIATH Ha MadbKax Tepe3iB.

1.4 BumiproBaHHs 00'eMy pIIKHX PEaKTHUBIB

O0'eM piIKMX PEaKTUBIB BUMIPIOIOTH 32 JOMOMOIOI0 MipHOTO MOCYTY.

[Muninapu, MeH3ypku W MIpHI KOJOW BUKOPHCTOBYIOTH TOZl, KOJM HEOOX1THO
MOPIBHSHO TPYOO BUMIPATH 00'€M PiTUHU.

bropeTku 103BOMSIFOTE TOYHO BUMIPIOBATH 00'€M PiWHU, IO BUTIKaE, abo Tasy,
AKUW BUNLISEThCA. TOUHICTh BUMIpIOBaHHs 00'eMy ctanoBuUTh 0,1 %.

Mipnai KkonOu 3aCTOCOBYIOTH Ui TPUTOTYBAaHHS PO3YMHIB TMOTPIOHUX
KOHLIEHTpalii a0o po30aBiE€HHS PO3YMHIB y NEBHY KUIbKICTH pa3iB. TOYHICTH
BUMIproBaHHs 00'emy cranoButs 0,12-0,20 %.

Jns  Bigbopy TouyHHUX O00'eMiB pPIAMH KOPHUCTYIOThCS TpaayHOBaHUMHU 1
HerpajyioBaHMMH Tinerkamu (minetkamu Mopa). ['pagyiioBaHy MineTKy MOKHA
BUKOPHUCTOBYBATH JIJIsl BIIMIPIOBaHHS BCbOTr0 00'eMy a00 HOro 4aCTHHM.

2.5 Haepisanns

Y nabGoparopii 4acTo OBOAWTHCS BUKOPHUCTOBYBATHM HAarpiBaHHSA i dac
IPOBEJEHHSI XIMIYHUX peaKiliii, MpoKaplOBaHHS, 3HEBOJHIOBAHHS, pO3ILJIABICHHS
TBEPAMX PEUOBUH, YITAPIOBAHHS 1 KUT'ITIHHS PO3UYHHIB.

Jns HarpiBaHHS BUKOPHCTOBYIOTH €JEKTPUYHI ITUTKH, CYIIWJIbHI Iadu,
enekTporneyi (Myderni), CupTiBKYU, OaHi.

3ane)XHO BIJ BJIACTUBOCTEH PEYOBMH 1 METH HAarpiBaHHS 3acCTOCOBYIOTH
pi3HOMaHITHI 3acO0H:

1) [Ip KOpOTKOYACHOMY HarpiBaHHI PEUOBHH Yy MPOOIpKax, MOPIEISTHOBUX 1
METaJIEBUX TUTJISIX KOPUCTYIOThCS O€3MmocepelHbO BIIKpUTUM TToayM'sMm. HarpiBanus
3MIACHIOIOTh y BEpPXHIM 30HI MOJYM's, 3aKpIIUIIOI0YMA MPOOIPKY B CHEIiadbHOMY
TpuMmadi. PiguHM y CKIIHOMY TEpMOCTIMKOMY a00 MOpPLEIIHOBOMY MOCY/Il
HarpiBarOTh HA CIUPTIBKAX uyepe3 a30€CTOBY CITKY.

2)Sflkmo  moTpiOHE TpHWBalie HArpiBaHHS 3a  BHUCOKOI  TeMIEpaTypH
(mpoxaproBaHHS, MJIABJIECHHS TOILO), BUKOPUCTOBYIOTh €JIEKTPOILTUTKY (TeMreparypa
o 300 °C), enekrtpomeui (temmeparypa 300-1000 °C). PeuoBunum njs
MPOKApPIOBAHHS TIOMIIMIAIOTh Y TOPLEJISIHOBI, MeTajeBl abo alyHJIOBI THUIJ YU
YOBHUKH.

3) Slkio HarpiBaHHS PO3YUHIB (YIIAPIOBAHHS ) M€ 3/TIMCHIOBATUCS PIBHOMIPHO B
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MIEBHOMY BY3bKOMY i1HTEpBaJll TEMIIEpaTyp, 3aCTOCOBYIOTh OaHi (BOMSHI, TiIIaHi,
TJIIIEPUHOBI, MACJIIHI 200 CUJIIKOHOBI), SIK1 3alIOBHIOIOTHCS PIAMHOIO (TTiCKOM) Ha 2/3
ixHporo 00'emy. HarpiBanHs Moxe 31HCHIOBATHCS MApo0 KHUIUIYOI BOAU. SKIo
3aMICTh BOJM BHUKOPHCTOBYIOTH TJIIIEPUH, MAacioO TOIIO, HAarpiBaHHS MPOBOASTH
6e3nocepenubo pinuHoro. Ilimany 6aHO 3aCTOCOBYIOTH ISl TPUBAJIOTO HArpiBaHHS.
3a pomnoMorow 6aHb MOXHa MiATpUMYBaTU Temnepatypy ao 300 °C.

4) BucyiryBaHHs 1 HarpiBaHHs I BHJQJICHHS TITPOCKOMIYHOI BOJIOTH 3a
temriepatypu 10 110 °C 3nilicHIOI0Th y cymibHIN madi. ['irpockoniyHi pedoBUHU
PEUYOBHUHHM, SIKI PpO3KIAAAIOTBCA NPU HArpiBaHHI, CyliaTh B EKCHUKAaTopax 3a
JIOTIOMOTOIO CTIeT[iaIbHUX OCYIITyBadiB, M0 JYyXe H00pe MOTrIMHAIOTH 1 BiIOUPaIOTh
BONLY.

BucyiyBanHsl BBa)KaeThCsl 3aKIHYEHHUM, SKIIO KPUCTAIM PEUYOBHHH, B3ATI Ha
CKJISIHY AJIMYKY, IIBUJKO 3CUMAIOTHCS 3 HEl IPU JIETKOMY MOCTYKYBaHHI.

2.6. BiookpemnenHs meepoux KOMNOHEHMi8

Jns  BiOKpeMmJIeHHS TBEpAUX KOMIIOHEHTIB BIJ PIAKUX 3aCTOCOBYIOTH
bieTpyBaHHs ¥ AekaHTari0. OUIBbTpYBaHHS - 1€ MPOIIEC BIJOKPEMIICHHSI P1IMHH BiJl
TBEP/IOi PEUOBHHM Yepe3 (PUIbTpYyBaTbHUI MaTepian 3 OJHOYACHUM 3aTPUMYBaHHSIM
ocajly Ha MOro MOBEpPXHi.

Konmu meroro (QinbTpyBaHHS € OnEp)KaHHS TBEPAOTO OCaay, BUKOPUCTOBYIOTH
magkuii  GuibTp. Ko moTpiOHO oOJepKaTH YHUCTY PIAMHY, TO 3aCTOCOBYIOTH
cknagdactuid  QuibTp. s BiOKpeMIIeHHS JpiOHOKPUCTATIYHOTO oOcany 1 Jyis
IPUCKOPEHHSI (IIBTPYBAHHS KOPHUCTYIOThCS (PUIBTPYBAHHSIM IIiJI BaKyyMoM a0o
(GUIbTpYBaHHSIM 3 BIACMOKTYBaHHSAM. JlJIs BIJIOKPEMJIEHHSI BaXXKOTO  OCaay
BUKOPHUCTOBYIOTH JICKAHTAIlI}0 — 3JIMBAHHS PIIUHU 3 OCAy.

Axuo notpidHO BiAGIIBTPYBATH Tapsiuvii po34MH, 3aCTOCOBYIOTH CHEIIAJIbHY
JTHIAKY 3 eNeKTpuyHUM TimirpiBom. Lle meranesa miika, Mi>k TIOJIBITHUMU CTIHKaMU
SIKO1 BMOHTOBAaHO HAarpiBaJlbHUW e€JEMEHT. Y 1[I0 JIHKY BCTaBISIOTh 3BUYANHY
CKJISIHKY 1 MIAIrpiBaloTh. JJOCHTHh MOIIMPEHUM MPOILIECOM Y XIMIUHIN Jaboparopii €
¢GinbTpyBaHHS 3 MIAICPIBAaHHAM BOJAAHOIO maporo. Jliiika nus ¢iabTpyBaHHS 3
M1IrpiBaHHAM BOJISTHOIO TIAPOIO SBJIIE COOOIO CKJISHY JIMKY 3 TOABIMHUMU CTIHKAMH,
MDK SIKAMU JJIs1 HarpiBaHHS MiJ 4ac (UIbTPYBaHHS MPOMYCKAIOTh MOTIK BOASHOI
napu.

Martepianamu, mo QuUIBTPYIOTh, MOXKYTh OYyTH Marip, BaTa, CKJIOBaTa, TKaHWHA.
[TanepoBi ¢inbTpu OyBarOTh 3BUYalHI 1 0€330J1bHI. be3301bHUM BBaXa€ThCs PLILT,
Mmaca 3oiu sikoro He mepesuinye 0,0001 r. [ns dinbTpyBaHHS arpecMBHHUX PiAUH
3acTOCOBYIOTh Jiku 1 (uibTpu [lloTra (miiiku 3 ynasHOI TOPUCTOI0 CKIISTHOIO
NePEropoaKOor0). XapaKTEpPUCTUKHU ManepoBuX (HUILTPIB HaBEIEHO B Ta0JI. 2.

Tabmuns 2 — Tunu nanepoBux QUIBTPIB 1 iX XapaKTEPUCTUKH
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: : HMiametp :
Komp crpiuku XapakTepuCTUKA Tanepy 1 TUI OCaay
op, HM
YepBoHa abo 10 [InpokonopucTuil, SIKUA MBUAKO (DUIBTPYE, IS
YODHA rDVOMX OcaiB
bina brmusbko 3 |CepenHpoi MOPUCTOCTI, KPYIMHO JUCHEPCHUX
Cuns 1-2,5 JpiOHOMOpUCTUI, TOHKOJUCTIEPCHUX OCAiB
3eneHa Menme 1 |BucokomuibHU, A8 Jy’)K€ TOHKOJUCIEPCHUX
ocaJiiB

2Kosta 3 3HEKUPEHUN mamip

[IpaBuna QpinbTpyBaHHS:

1) IlpaBuibHO migiOpaHuii 32 po3MipoM GiIbTp HE JocsTae 2—4 MM KpaiB JTIHKH
1 IIJIbHO TPHWJISITAE 10 1i CTIHOK.

2) ®inbTp 3MOYYIOTh HE3HAYHOIO KUTBKICTIO IUCTHIILOBAHOT BOJIH.

3) Ocamy marOTh OCICTH Ha JHO IOCYIUHU W OOCpeXHO, HE 3IIMMaroYH
KaJlaMyTh, 3JMBAaIOTh PIAMHY IO CKJISIHIA Taaudil Ha (QiabTp, 1 JIMIIE OCTAHHIO
MOPINIO PIAMHU MEPEMILITYIOTH 3 OCa/IOM.

4) Jlifiky 3allOBHIOIOTH PIMHOIO TakK, 100 ii piBeHb OyB Ha 2 - 3 MM HIDKYEC
KpaiB (iIbTpa.

5) Komu Best piriHa cTede, 0caj] IPOMHUBAIOTH IIPOMUBHOIO PiHHOIO.

6) ®@inpTpyBaHHS IMiJi BAKyyMOM IPOBOMAATH 3a JIOMOMOIOI0 YCTAHOBKH, IO
MicTUTh KonOy byH3ena, miiiky BroxHepa, CKISHKY-yJOBIIOBad4 1 BOJOCTPYMHUI
Hacoc. DUIBTp Mae MITKOM 3aKpUBATH JlipyacTe AHO Jikku broxHepa, ioro kpai He
NOBUHHI MIHIMATUCS BEpTUKAIBbHO. [T0TIM BKIIIOYAIOTh HACOC, 1 KOJIM MOBITPS MOYHE
IPOCMOKTYBATUCS Yepe3 JTHO JIWKH, 3MUBAIOTh piAuHy. DiIbTpyBaHHS BBaXKAETHCSA
3aKIHYCHHUM, SKIIO 3 KIHIIS JIIMKA HE 3BUCAE KParuis.

! Cymiw Ha Qhinempi 6 scoOHOMY pa3i He nepemiutyronmo.

Ha ¢inpTpi ocan piBHOMIPHO POMOAUIAIOTH 1 YIIIIBHIOIOTH INIOCKOK CKIISTHOIO
nanuykoro. Ilicns 3akiHUeHHS orepallii B KOJIOY MyCKarTh MOBITPS, 1 JIMIIE MOTIM
BUMHKAIOTh HACOC. 3HIMATH ocaJ 3 Jiiiku broxHepa moTpiOHO Tak: JHKY BiI'€ THYIOTh
BiJl KOJOHW, MEpeBepTaloTh JOropu JHOM, BHOWBAIOTH (BHIYBAlOTh) PEUYOBUHY
JIETKUMU yJiapaMu Ha apKyil (GuUIbTPYBAILHOTO Marepy.

2.7 Iloopionenns

Jnst moapiOHEHHsT TBEPAUX PEYOBUH HAWYaCTIIIE 3aCTOCOBYIOTH PI3HOMAHITHI
CTYNKHU: TIOPIIEJIIHOBI, METaJEBl, araToBi. MeTaneBl CTYNKA BUKOPUCTOBYIOThH JJIsi
rpyooro mojpiOHEHHS, MOPIEASTHOBI — JUIA OUIBII TOHKOTO, a araToBl — JJIs
MaTepialiiB 3 BUCOKOIO TBEPIICTIO.

Jly’xe BenuKi IMIMATKU CHOYaTKy MOJPIOHIOITH MOJOTKOM. IIIMaTtku pedoBUH
PO3MIpPOM 3 BOJIOCBKHI TOpiX MOXKHA MOAPIOHUTH y cTymIll. PeuoBuHy momimmaroTs y
cTynky Ha 1/4 Bucoru. Po3tuparors o0epexHo, o0 pedoBHHA HE BHKHJANAcs 31
cTynku. Po3Mmip cTynku HEOOX1THO BUOMPATH BIAMOBIIHO 0 KUIBKOCTI pEYOBUHHU.
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! CTynku He MOKHA BUKOPUCTOBYBATH I HarpiBaHHS.

Tema Ne 3 3araabni BiaactuBocti MertasiB. IloHATTS NMpo cmiiaBuM 4YOpPHUX i
KOJIbOPOBHX METAJIB..
JlabopaTopHe 3ansaTTst Ne 1. BuBUeHHS BIAaCTHBOCTEW PO3YMHIB EJIEKTPOJITIB 1
0COOIMBOCTI Mepediry OKUCHO-BITHOBHUX MPOIIECIB.
HaBuanpbna meta 3anstTs: O3HalOMUTHCH 3 (DI3UKO-XIMIYHHUMH BJIACTUBOCTAMHU
PO3YHMHIB €JIICKTPOJIITIB 1 TUITAMHU OKHCHO-BIJHOBHUX PEAKITIH.
KinbkicTh roaun — 2 (3ao0una gopma).
Miciie mpoBeieHHs . 1abopaTopist (i3UKO-XIMIYHUX METOJIIB aHAII3Y.
OO6nagHanHA: XiMi4HI poOipkH, Tepesu, mmnareni, pH-metp pH-340.
HaBuanbHi nuTaHHA:
1. TToHATTS MPO €AEKTPOIIITH U HESNEKTPOIITH.
2. TloHATTS PO OKKWCHO-BIIHOBHI MPOIIECH, OKUCHHUKH 1 BITHOBHUKH.

Jlitreparypa: 1 (c. 7-22), 3 (c. 113-151), 6 (c. 431-455)

Koporki TeopeTuyni Bizomocti

3riIHO Teopli ENEeKTPONITUYHOI JUCOLialli Kuciomu — 1€ eJIEeKTPOJITH, L0
JUCOIIIOIOTh B PO3UYMHAX 3 YTBOPEHHSM 10HIB BOJAHIO. J[JIs KHCIOT XapakTepHi
B3a€EMOJIiSI 3 OCHOBAMH 3 YTBOPEHHSM COJICH; B3a€MOJISA 3 JACIKUMH METajaMu 3
BUIUICHHSIM BOJHIO;, 3MiHa KOJIbOPY IHIHKATOPIiB (JTAKMYC — YEpPBOHHUH KOJIp);
KUCJIUU CMaK.

VYcl BIacTUBOCTI KUCTOT, XapakTEpH1 JJIsl BOJHUX PO3YMHIB, BU3HAYAIOTHCS
MPUCYTHICTIO T1IPaTOBAHMX 10HIB BOAHIO. YNM Kpallle KHCIIOTa AUCOIII0E, TOOTO YUM
OuIbIIIEe 11 KOHCTaHTa AUCOIlIallll, THM BOHA CHJILHIIIIE.

OcHosu — 1€ eNEeKTPONITH, 10 JUCOIIIOITh B PO3YMHAX 3 BIIIMICTUIIOBAHHSIM
T1IPOKCUA-10HIB. AK 1 11 KUCIIOT, YUM O1JIbIlI€ KOHCTAHTA JAMCOIliallii, THM OCHOBA €
CHJIBbHIIION. {711 OCHOB XapaKTepHi: B3aEMOJISl 3 KUCIOTaMH 3 YTBOPEHHSIM COJICH;
3MATHICTh 3MIHIOBATH KOJIp 1HAUKATOpIB (MaKMyC — CHHIM KOJip); CBOEPIAHUMN
MWJIbHUAN CMAK.

Coni — €NeKTPOJIITH, K1 TP POZUMHEHHI Y BOJ1 AUCOIIIOIOTH, 3 BiAIICTUICHHIM
(+) 10HIB, 110 BIJAMIHHI BiJ 10HIB T1APOreHy 1 (-) 10HIB, IO BiAMIHHI BiJl T1APOKCHJI-
ioHiB. loHiB, siki Oynu 0 3aralbHUMH AJIS1 BOAHUX PO3YMHIB BCIX COJEH, TOMY COJi HE
BOJIOJIIFOTh  3araJIbHUMU  BJIACTUBOCTSIMU. TEOPIS  €JIEKTPOJITHUYHOI JucoLiarii
MOSICHIOE 3arajbHl1 BIIACTUBOCTI KUCJIOT MPUCYTHICTIO B 1X pO3YMHAX 10HIB T1JIPOTEHY,
a 3arajbHli BJACTUBOCTI OCHOB — TIJIPOKCHJI-10HIB. BIAMOBIAHO 10 MPOTOHHOI Teopii
KHCJI0TA € JIOHOPOM NIPOTOHA, TOOTO YACTUHKH, sIKA 3/1aTHA BiJIJTaBaTH 10H T1APOTEHY,
a OCHOBA — aKIENTOp MPOTOHA, TOOTO YaCTWHKA, 37aTHA MPUETHYBATH IPOTOH.
CHiBBIIHOIIEHHS MK KHCJIOTOIO 1 OCHOBOIO BU3HAYAETHCSI CXEMOIO:

OcHoBa + NPOTOH & KHUCIIOTa
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Y 0OMIHHHMX peakiifx, 0 MepediraloTh y pO3YMHAX EJIEKTPOJITIB, pa3oM 3
HEJUCOLIIIOBAHUMHU MOJIEKYJIaMH CJIA0KUX €JEKTPOJITIB, TBEPAUMHU pPEUOBHHAMU 1
razamu, O€pyTh y4acTh TaKOX, 10HH, IIIO 3HAXOASATHCA B PO34MHI. ToMy OUIBIIICTH
MPOLIECIB K HANMOBHINIE BUPAXKAETHCS 3alUCOM iX y (OpPM1 10HHO-MOJIEKYJISIPHUX
PIBHSHB. Y TaKUX PIBHSHHSAX CIa0Kl €JIEKTPOJITH, MAJOPO3YMHHI CIOJIYKH 1 Ta3u
3aMUCYIOTHCS B MOJIEKYJISIpHIM (opMi, a aHIOHHU, IO 3HAXOIATHCS B PO3YHHI,
EJIEKTPOITH — Y BUTJISIII BIATIOBITHUX 10HIB.

CryneHem OKUCIICHHS, 200 OKUCHUM YHCIIOM Ha3UBAETHCS 3apsij] aToMa abo 10Ha
€JIEMEHTY B CIIOJIy4€HHI, BUBHAUCHUH SIK YMCJIO €JIEKTPOHIB, 3MIIIEHUX BiJl OJTHOTO
aroma 10 iHmmx (mpu (+) okHcjaeHHi) abo 10 OJHOro aroma Bif iHIHUX (pu (—)
OKHCJIeHH1). [HIlle BUBHAUEHHS CTYIMEHS OKMCHEHHS — 1€ 3apsijl, SKOro Ha0yBa€e aToM,
AKOM BiH BCTYNHB Y XIMIUHY B3a€EMO/IIIO 3 IHIIUM aTOMOM.

CrTymiHb OKHCIIEHHS €JIEMEHTY B CIIOJYIll BHU3HAYAETHCS BUXOMSYM 3 TAKUX
MOJIO’KEHb:

— CTYMiHb OKHCIICHHS €JIEMEHTIB B MPOCTUX PEYOBUHAX JIOPIBHIOE HYIIIO;

— Y HEUTpaJIbHUX MOJIEKYJIaX CyMa CTYIEHIB OKUCIIEHHS aTOMIB JOPIBHIOE HYIIIO.

OKucHo-6i0HO6HUMYU HA3WBAIOTHCSA TaKl PeaKilii, B pe3yJbTaTl SIKUX 3MIHIOETHCS
CTYMIHb OKHCHEHHSI OJHOTO ab0 JEKUIbKOX €JIEMEHTIB, 1[0 BXOASATH M0 CKJIaay
pearyrouux pedyoBHUH.

OkucheHHs — TIPOIIEC BiJJa4l aTOMOM, MOJIEKYJIOI0 ab0 10HOM, €JIEKTPOHIB, 110
CYMPOBOJIKYETHCS MIABUIIICHHSM CTYIEHS OKUCICHHS.

ATomu, MOJIEKyJTH 200 10HH, 10 BIIJAIOTH CIEKTPOHU — 1€ BIOHOBHUKU.

Bionoenenns — mponec NpUETHAHHS EJIEKTPOHIB aTOMOM, MOJIEKYJIO a0o
10HOM, III0 CYMPOBOKYETHCS TMIABUIICHHSM CTYNEHS OKHCIICHHSI, a YaCTUHKU —
OKUCHUKAMU.

OKHMCHO-BITHOBHI PEAKIlli TMOAUIAIOTBECA Ha MIXMOJICKYISIPHI, BHYTPIITHBO
MOJICKYJISIPHI 1 peakKiiii CaMOOKHCIIEHHS -CaMOBITHOBJICHHSI (JIUCIIPOIIOPIIIFOBAHHS ).

Misicmonexynapui peakyii BIAaCTUBI €lIEMEHTaM pI3HUX CIOJIYK, SKI MOXYTb
MaTH SK BUIUHN, TaK 1 HUKYAKN CTYMIHH OKUCHEHHS, SIKIO JAHUA €JIEeMEHT MPOSBIISIE
MPOMIKHUN CTYIIHb OKHCJICHHS 1 3/IaTHICTIO BCTYIIATH B peakilii K 3 OKUCHUKAMH,
Tax 1 3 BIITHOBHUKAMH.

Buympiwnvo monexynsapui peakyii — 1€ peakilii, KOJd B OFHIM CHOJYII
BIZIOYBa€THCS 3MiHA CTYICHS] OKMCHEHHS OIS PI3HUX aTOMIB 11i€1 CIIOTYKH.

Peakuii oucnponopyiroeanus — peakilii, Koau BiJIOyBa€TbCsl 3MIHA CTYICHS
OKHUCJICHHSI OISl OJTHOTO €JIEMEHTY, 110 Ma€ MPOMIXHUN CTYMIHb OKUCICHHS B XOJ1
peaxiiii, YaCTUHA OKHUCIIIOETHCSA, a IPyra YaCTUHA B1THOBIIIOETHCS.

Ckiaganas PIBHSIHB OKHCJIIOBAJIILHO-BIJHOBHUX peakIrii METOIOM
€JIEKTPOHHOT0 OanaHCy 3aCHOBAHO HA MOPIBHSHHI CTYNEHIB OKHUCIIEHHS aTOMIB B
MOYATKOBHUX 1 KIHIIEBUX peuoBHUHAaxX. OCHOBHA BUMOTa — YHCJIO €JIEKTPOHIB, BIIIAHUX
BITHOBHUKOM, TIOBMHHE  JIOPIBHIOBAaTH  YHCIY  €JIGKTPOHIB,  MPHEIHAHUX
OKHCITIoBavYeM. SKIo HEoOX1HO, TO JUIsl 3pIBHIOBAHHS YMCIA BIIJAHUX 1 TPUHHATUX
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CJIEKTPOHIB, BBOJSTHCS JIOATKOBI MHOXHUKH, SIKI € KOe(illieHTaMH B PIBHSHHI
peaxiiii.
Ilnan npoBeneHHs 3aHATTS:

I. TIopsimok mpoBeaEHHS BCTYIY 10 3aHATTS.

OtpumaHHs 3aBAaHHS Ha TMPOBEACHHS JaboparopHoi pobotu. I[IpoBeneHHs
NEPBUHHOTO IHCTPYKTAXKY 3 OXOPOHU ITparli.

OmpaitoBaTd  TEOPETUYHUM  Marepial  HEOOXITHUW IS  BUKOHAHHSA
nabopatopHoi poOOTH.

II. Tlopsimok poBEAECHHA OCHOBHOI YaCTUHU 3aHATTA.

2.1 Ha TteopernuyHomy erami HEOOXITHO copMyTIOBaTH METy poOOTH;
IpoJlyMaTH, Kl MOHSTTS, 3aKOHU, MpaBuja, TmoTe3u HEOOXITHO BUKOPUCTATH IS
JOCSITHEHHS TTOCTaBJIEHOI METU. Y HaBYaJIbHIN JITEPATypi, KOHCIIEKTI JIKIIA 3HANTH
BIJITIOBIJII HA TTMTAHHS, HA TIACTaBl MPOBEICHOT'0 TEOPETUIHOTO aHAJI3Y CILIAHYBaTH
X11 BUKOHAHHS eKCrepuMeHTy. JlJii 1bOro BU3HAYMTH: SIKI peakiiii CIij] MPOBECTH:
Akl (I3UYHI BEMMYMHH TpPU LHOMY MOTPIOHO BUMIPATH; SKI pPEaKTUBHU, MOCY,
yCTaTKyBaHHS, Ky yCTaHOBKY (Mpujiaj) HEOOX1THO BUKOPHCTATH; IOCIIIOBHICThH
BUKOHAHHS BCIX HEOOXITHMUX MiH: y sAKIH ¢dopMi pOOUTH 3alUC CIIOCTEPEKEHD,
BUMIpIOBaHb. TeopeTnuHuii eran Tpeda 0ohOpMHUTH MHUCHMOBO.

2.2 Ha excriepyMeHTaIbHOMY I[bOMY €Tarll HeOOX1IHO:

— BIIIOpaTH HEOOXITHI 11 BUKOHAaHHS pOOOTH pPEAKTUBH, YCTATKYBAHHS 1
oCy/;

— 310patu npusan abo yCTaHOBKY;

— NIPOBECTU JAOCIIJ, YBaXHO CIOCTEpIral0dd 3a BcCiMa SBUILIAMHU, SKi
BIZIOYBAIOTHCS, BUMIPSTH HEOOX1/1HI (P13UYHI BETUINHHU;

— 3poOHUTH 3amuCc Yy TMPOTOKOIl JabopaTopHOi poOOTH BIAMOBIAHO J0O
BCTaHOBJICHOI (popMH.

Jlocnio 1. Enekmponpogionicms po3uuHis

Y yotupu ckiassHKU €eMHICTIO 50—100 MJ1 OIMyCTUTH BYTUJIBHI €JEKTPOAH, 3'€HAHI
3 JDKEpEeJIoM CTpyMy. Y CKISIHKA HAQJIWTI: JUCTHUIHOBAHA BOAA, PO3UUHH ITYKPY,
HaTpi TIIPOKCUIY, ToBapeHoi coii. Jlo JaHIora moCHiIOBHO BKJIFOYUTH
SICKTPUYHY JIAMIIOYKY YH J3BOHUK. 3aMKHYTH JIAHITIOT. 3pOOWTH BUCHOBOK TIPO
€JIEKTPOIPOBIAHICTD Y3SITUX pO34UHIB. [[aTh MosCHEHHS.

Jlocnio 2. Buznauenns peaxyii cepedosuua 3a 00nomo2oi0 iHouKkamopis

HanuBatote y Tpu mnpoOipku HeOaraTto po30aBlIEHOTO PO3YMHY SIKOi-HEOY/b
KHUCIIOTH, B 1HII TPU — IUCTUILOBAHOI BOJIM 1 I1I€ B TPU — PO30aBICHI PO3UMHU JYTY.
[IpoOipku po3NOAUIAIOT, HA TPU cepli 1 JOJAIOTh y KOXKHY IO JEKUIbKa Kpareib
pPO3UMHY I1HAMKATOPIB: y TEPIIy CEepil0 — JIAKMYCY, Y JPYyry — METHIOBOTO
OpaHXeBOTOo W y Tperto — denondraneiny. 3abapBieHHS I1HAUKATOPIB, IO
CIIOCTEPITAETHCS, 3aTUCYIOTh Y BUTJISAI Ta0. 3.
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Tabmurs 3 — BuzHaueHHs KUCIOTHOCTI CePEeIOBHINA

3abapBIieHHS
Ingukarop Kucne Heiitpanbhue Jlyxue IaTepBan
CEPEOBUIIE | CEPENOBHUILE | CEPEAOBUILE pH

Jlakmyc

MeTunoBui OpaHKeBUU

®enondranein

Hocnio 3. Buznauenns pH pozuuny

a) YHIBepCAIbHUM 1HAUKATOPOM. Y Tpu MpoOipKu HaimBaroTh o 2—3 mia 0,1 H
po3uuniB HCl, CH;COOH, NH,OH, y uerBepry — H,O. ¥V koxHy npobipky
OMYCKAIOTh JIUCTKU YHIBEPCAJBHOIO I1HAMKATOpa, 3a ETAJIOHHOK  IIKaJIOH
BU3Ha4yaroTh pH mociiKyBaHUX PO3YMHIB Pe3yIbTaTH 3aMHUCYIOTh y Tab.4;

0) 3a nonomoroo pH-merpa. Ilepmr HIX NOPUCTYIUTH [0 BHUMIPIOBaHb,
3HaHOMIIATHCA 3 1HCTpYyKIi€eo podotu Ha pH-merpi pH-340. IlotiM mijx HarmsgoM
nabopaHTa BUMIpIOIOTH pH 3amporoHOBaHMX PO3YMHIB 1 CKJIaAar0Th Tab. 5.

Tabmuns 4 — Buznauennsa pH po3uunHiB

JocnipKyBaHH pO3YrH Komnip iHnukaTopa pH
ConsgHa KucioTa
OwnrToBa KucjioTa

AMiak

Tabmus 5 — BumiproBanns Ha pH-meTpi

JlocniKyBaHUNA PO3UKH pH

Hocnio 4. Cnonyku cipxu (+4) 6 okucio8aniwHo-8i0HOBHUX PeaKyisnx

VY mepmy npoOipky 3 po3uumHoMm nuxpomaty kaiito K,Cr,0O; 1y apyry 3
po3urHOM Cyab(hiny HaTpiro Na,S BHECTH MO JEKUIbKa Kpameilb 2H Cyib(haTHOI
KHUCIIOTH 1 110 2—3 Mikportmnarens cyabdity HaTpito Na,SOs.

Sk 3minuiocs 3a0apBieHHs B nepiniid mpoOipii? YoMy MOMyTHIIIAB pO3YUH Y
apyriil npodipui? OKUCIIOBaYEM YU BIJHOBHUKOM MOKE OYTH B XIMIYHUX PEaKIIsIX
K,5Cr,04, Na,S? OxucnroBajibHI UM BIJTHOBIIIOBAJIbHI BJIACTHUBOCTI BUSABIIAE Nap,SO3?
HanucaTu piBHSIHHS POBEACHUX PEaKLIIi.

Locnio 5. Oxucniosanvhi i 6IOHOBMIOBANILHI 81ACMUBOCIE NEPOKCUAY BOOHIO

VY npo6ipKy HAIMBAIOTH TPIMIKK PO3YUHY HOAUAY KaTito Ta MIIKUCITIOIOTH HOTo
cyabdaTHor0 KucioTor. JlobaBistote 3 % po3uuMH TEpoKcHay BOAHIO. Yum
MOSICHIOETHCSA MOsIBa KOPUYHEBOT0 3a0apBiieHHs? HanuiiTh piBHSHHS peakilii.
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VY po3uuH mepMaHraHaTy KaJlil0 BJIMBAIOTh CYJb(aTHY KHUCIOTY 1 MEPOKCHU]
BonHto. IIlo BinOyBaeThcs? SKi BIIACTUBOCTI BUABJISIE MEPOKCU] BOJHIO Yy LIbOMY
BUMAAKy? HanumriTe piBHSHHS peakiii.

Hocnio 6. Bnaueé cepedosuwa na nepedie oKUCI08aIbHO-8I10HOBHUX NPOYECI8

VY Tpu npobipku BHECTH 1O 3—4 Kparull po34MHY NIEepMaHraHaTy Kaiiio. B onny
poOipKy 100aBUTH 2—3 Kparwli 2H PO3UUHY CYJIb(PaTHOI KUCIOTH, Y APYTY — CTIIIBKH
K BOJIH, Y TPETIO — TaKy K KUIbKICTb PO3UMHY JIYTY.

VY Bcl Tpu npoOIpKH BHECTU MO JBa MIKPOLINATENs] KPUCTAIIYHOIO CYJIb(ITY
HATPIIO Ta TMEPEeMIlIaTh PO3YMHH JO MOBHOTO PO3UYMHEHHsS Kpuctamis. Yepes 3—4
XBWJIMHM BIIMITUTH 3MiHY 3a0apBJICHHSI PO3UMHY Y BCiX TpbOX mpodipkax. [o sxoro
CTYIICHSI OKWCJICHHS BIHOBJIIOETHCS TMIEPMaHTaHAT Kallil0 y po34uHax, ki MaroTh pH
>7,pH =7, pH < 7? Hanuiite piBHSIHHS TPOBEAECHUX PEAKIIIi.

Locnio 1. BHympiwHbo MONIEKYIAPHI OKUCTIOB8AIbHO-8I0HOBHI npoyecu

o 1H po3unHy TiOCYJIb(]ITYy HATPIIO MPUIUBAIOTH PIBHUH 00’eM cynbdaTHOT
KHCJIOTH Ti€l X KoHIEeHTpalii. Po3uun wmytHimae. CkaagiTe PIBHSHHS peakiiii.
BkaxiTh OKMCHHK 1 BITHOBHUK.

III. ITopsimok poBEACHHS 3aKJIFOYHOI YACTUHU 3aHSATTS.

Jns 3amiky mpakTUYHOI POOOTH JIaTH BIATIOBIAL Ha 3allUTaHHS B MHCHMOBIM
dopwmi:

1. Sxux mpaBuiI HEOOXITHO TOTPUMYBATHUCH MiJ] Yac 3BAXKYBAaHHS MPEIMETY Ha
AQHATITUYHUX Ta XIMIKO-TEXHOJIOTYHUX Barax?
2. OxapakTepu3yBaTH CYTHICTh IpoIiecy QiIbTpyBaHHS Ta POZUYNHEHHS TBEPIUX
PEUOBHH.
3. IlpaBuiia MOBOMKEHHS 3 peaKTUBAMHU Ta JaOOPATOPHUM OOJIaTHAHHSIM.
O6nagnanusa nadboparopii.
4. TlpaBuna TexHIKM O€3MEKH 111 Yac poOOTH B XiMIUHIN Jaboparopii.
5. HagaTu BiAMmoBiAl Ha KOHTPOJIbHI MUTAHHS.
KoHTpoJsbHI nUTAHHSA:
1. Uum 3yMOBIIEHUI MO PO3UMHIB Ha €IEKTPOJITH 1 HEEICKTPOIITH?
2. Sk Teopis €NEKTPOJITUYHOI JUCOIIAIil OOIPYHTOBYE EJIEKTPOMPOBIAHICTD
pO34UnHIB?
3. IIo o3nauae pH po3uuny, Ta sik iioro moxkHa BuzHauutu? 11{o Take yHiBepcalbHUI
1HIUKaTOp?
4. Hanmatv BuW3HA4YeHHS TPOIECIB OKMCHEHHS, BITHOBJICHHS. HaBectn mnpukiaau
OKHCHUKIB 1 BITHOBHUKIB.
5. Sk 3anexxuTh nepedir OKMCHO-BIIHOBHUX peakuii Biag pH po3unHiB?

3. PexomeHngoBaHa Jiiteparypa (OCHOBHA, 10NIOMiKHA),
iHpopMmauiiiHi pecypcu B InTepHeri
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