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[IEPEIMOBA

JlabopaTtopHa poboTa 3 Ximii — (hopmMa HaBYATBHOTO 3aHSTTSI, B MPOIIEC] IKOTO
CTYJIEHT MiJ KEPIBHUUTBOM BHKJaJadya OCOOMCTO MPOBOJWUTH XIMIYHI JOCHIIHA 3
METO0 MPAKTUYHOTO MiITBEPIKEHHS OKPEMHUX TEOPETHUHUX MOJI0KEHb. [Ipu nmbomy
CTYJIEHT HaOyBa€ HaBUYOK pOOOTH 3 J1aOOpaTOpHUM OOJIaJHAHHIM Ta PEAKTUBAMH,
OMaHOBYE METOJIMKY EKCIIEPUMEHTAIbHUX JOCHIIPKeHb, BYUTHCS CAMOCTIHHO
PO3B's3yBaTH JOCIIIHULIBKI ¥ PO3paxyHKOBI 3a/1ayl.

Jludaxmuyni yini npoBeIeHHS JTaOOPATOPHUX POOIT 3 TUCHUILTIHU «XIMIs»:

— OMAHYBAHHS METOMIB E€KCIEPUMEHTAIbHUX JOCHIKeHb (MIATOTOBKAa Ta
IPOBEICHHS XIMIYHUX JOCHIAIB, aHam3 i 00poOKa iX pe3ysbTariB);

— ¢opMyBaHHS HABUYOK BHUKOPUCTAHHSA CIELIAJIBHOIO OOJIalHAHHA Ta
OBOJIOJIIHHS CIIeU(iKO0 MPaKTUUHOI pOOOTH;

— 3aCBO€HHSA 0€3MEeUYHUX METO/IIB MPOBEJCHHS XIMIYHOTO €KCIIEPUMEHTY;

— OlIpII  TIMOOKE 3aCBOEHHS TEOPETHYHOTO MaTepialy 3aBIsSKA  HOTO
MPAKTUIHOMY 3aCTOCYBaHHIO.

HalyTi Ha MOHATIHHO-aHATITUYHOMY DPIBHI YMIHHS Ta HaBUYKU € CYTTEBUM
CKJIaJIHUKOM KOMMETEeHIIT axiBiisl.

BianoBiganpHICTh 3a OpraHi3aiil0 MPOBEACHHS J1TabOpaTOpPHUX pOOIT Hece
BUKJIaJa4, caMe BiH 3000B’SI3aHUIl CTBOPUTU JIA I[LOTO BIJAMOBIJHI YMOBH,
nependayuTH HEoOXIJHE MaTrepialbHO-TEXHIYHE, METOJWYHE Ta 1H(popMaliiiHe
3a0€e3MeUeHHs.

Cmyoenm nid yac npoeeodeHHs 1ad00pamopHux pooim nOBUHEH:

— 000B’3KOBO ¥ peTenbHO JOTPUMYBATUCH MPABUII OXOPOHU ITpaili;

— O3HAHOMUTHUCh 13 METOJMYHUMHU PEKOMEHJALISIMU  JI0  MPOBEACHHS
1a6opaTopHUX poOIT;

— BUKOHATH JJa0OpaTOpHYy pOOOTY 3a BIJMOBITHOK METOIUKOIO;

— CKJIACTH 3BIT MPO BUKOHAHHSA JTaO0OpAaTOPHOI pOOOTH;

— 3aXUCTUTH Pe3yJIbTaTh JabopaTopHOI poOOTH;

—oJepKaTH OIIIHKY 3a JabopaTOpHUN MOJyJb dYepe3 BIANOBIAHY Gdopmy
MOJYJIBHOTO KOHTPOJIIO (3aXUCT 3BITIB PO J1a00OpaTOPHI pOOOTH).

Buxnaoauesi nanesxcumap:

— Oprasi3yBaTu HaJIE)KHE METOJIMYHE, IHPOpMalIiiHE Ta MAaTEeplaJbHO-TEXHIYHE
3a0e3MeUeHHs] MPOBEJAEHHS J1a0OpaTOPHUX 3aHATH 3a BUMOTAMH MPAaBHII OXOPOHH
npaii;

— TPOBECTH IHCTPYKTAX CTYAEHTIB WIOJ0 MpaBWJ OE3MEYHOr0 BUKOHAHHS
1abopaTopHUX poOIT;

— KepyBaTHu NPOBEJICHHAM J1Ja00paTOPHOI POOOTH;

— 3MIACHUTA TIOTOYHUN KOHTPOJb OMAHyBaHHA CTYJEHTaMH METOJMKHU
MIPOBEJICHHS XIMIYHUX JTOCTIIIB;

— 3a0e3MeunT JOTPUMAHHS TPABWJI OXOPOHHU Tpalll MpU BUKOHAHHI KOXKHOTO
Ja00paTOPHOTO JOCITIKCHHS;

— CKJIaCTH Tpadik KOHCYJIbTAIllH Ta YITKO HOTO JOTPUMYBATHUCH;

— OLIHUTU HABYaJIbHY MISUTBHICTh CTyJC€HTAa B ONAHYBaHHI JIaDOpaTOPHOTO
MOJTYJIS.



Bumozu 00 opopmnennsn nasuanrbHux 00KymMeHmie:

[Tin yac BUKOHAHHS JIAOOPATOPHOI pOOOTH CTYACHTH MAalOTh BECTH 3aIlMCU B
1a60paTOpHOMY KypHaJl Ta CKJIACTH 3BIT.

Cmpykmypa 36imy:

PexomennyeTbcs ckimamaTé  3BIT 3 J1abopaTtopHOoi poOOTM B Takii
[IOCJIIJIOBHOCTI:

— TeMa;

— MeTa JabopaTopHOi poOOTH;

— o0JaHaHHS 1 peaKTUBH;

— METOJIUKAa JOCHIKEHb (YMOBH, 3a SKHX HPOBOJUTHCSA JOCHTIA, CXEMHU
PUIIAIIB);

— TIPOTOKOJI TOCIIIJIKEHB (CTIOCTEPEKEHHS, PIBHSHHS Peakilii, Tabmuii);

— 00poOKa pe3ybpTaTiB EKCIEPUMEHTY (pO3paxyHKH 3a (popmysiaMu);

— BUCHOBKH.

MOPSAJOK POBOTH M MPABUJIA TEXHIKH BE3NEKH Y XIMIYHHX
JJABOPATOPIAX

1. Ilix yac mpoBeJeHHS IOCHIAIB YBaXKHO CIIOCTEPIraloTh 3a BCiMa 3MiHAMHU,
110 BiAOYBaIOTHCS 3 PEYOBMHAMHM B IIPOIIEC] PEaKIIii.

2. HeoOximgHi misi poO6OTH XIMIYHI pEaKTUBHU PO3TAIIOBYIOTH Ha CTOJAX, a
PEaKTHUBH 3araJIbHOTO0 KOPUCTYBAHHS — Y BUTSDKHIN mmadi.

3. ITlicnst BUKOpPUCTAHHSI PO3YMHY CKJISTHKY 3 HOTO 3QJIMIIKOM 3aKpUBAIOTH 1
CTaBJISITh HA MICIIE.

4. 3a00pOHEHO 3/IUBATH HEBUKOPUCTAHUIN PEAKTUB y Ty CaMy CKIISTHKY.

5. 3a00pOHEHO BHCTaBIIATH 3 BUTSKHOI Iapu Ha poOoul MICLs PEaKTUBU
3arajbHOTO KOPUCTYBaHHSI.

6. Jlochian 3 OTpyWHHMH Ta 3 TUMH, IO MAIOTh PI3KUH 3amax, peyOBUHAMU
IPOBOJATH y BUTSKHIN madi.

7. 1lpu HarpiBaHHi piAMHU MpOOIPKY TPUMAIOTh OTBOPOM YOIK BiJ cebe Ta
IPUCYTHIX.

8. Ilim wac BHWKOHAHHS JOCHIIIB CTeXaTh, MO0 XIMIYHI PEAKTUBH HE
MOTPAIUIU Ha O0INYYsL, PYKH, OJIST.

9. Ilpy BU3HAYEHHI BUAY Tra3y 3a 3alaxoM MOro CTpyMiHb CIPSIMOBYIOTH
PYXOM PYKH Bijg mpoOipku 10 cebe.

10. CynsdaTHy KHCIOTY PO3BOIATH, OAAIOUHU ii MAJUMHM MOPINISMH 10 BOJHU
(a He HaBMmaku!) Ta MOCTIHHO MEPEMINTYIOYH.

11. He MoXHa cXUIATHCS HAJ PIAMHOIO 1] Yac ii HarpiBaHHS.



JlabopaTophna podora Ne 1
BU3HAUEHHS MOJIIPHOI MACU EKBIBAJIEHTA METAJY
TeopeTnuHi M010KeHHSA

Exesieanenm peuoseunu — 11¢ Taka ii KUIbKICTb, IIO CIHOJYYAETHCA 3 OJHHUM
MOJIEM aTOMIB BOJHIO a00 3aMilly€ TaKy caMy KUIbKICTh aTOMIB BOJIHIO y XIMIYHUX
peakuisx. Hampuknan:

CuO + H, = Cu + H,0; E (CuO) = 1/2 mons kynpymM (II) okcuny.

Monapna maca ekgiganenma — 1€ Maca OAHOTO EKBIBAJIEHTAa PEYOBUHHU.
Monsipga Maca eKBiBaJieHTa BOJHIO JOpPIBHIOE | T/MOJb, a KUCHIO — 8 T/MOJb.
Monsipauii 00’e€M €KBIBAJICHTa BOJHIO 32 HOPMAJIbHUX YMOB (H.y.) JOPIBHIOE
11,2 n/monb, a KuCHIO — 5,6 J1/MoJib. MOJIsIpHY Macy €KBiBajJieHTa MIPOCTOI peUOBUHU
MO>KHA pO3paxyBaTH , SIKILO MOJIUTH 1i MOJIAPHY Macy Ha BaJICHTHICTb, TOOTO

M= M/B.

[cHyOTH pi3HI CIIOCOOM BH3HAYEHHS MOJSPHUX Mac €KBIBaJCHTIB: 3a
peaKkIlis MM TPUETHAHHS, PO3KJIAQay, 3aMillleHHS, OOMIHY Ta €JICKTPOXIMIYHUM
METOJIOM.

Y naHii poOOTI KOPUCTYIOTBCS METOJIOM BHM3HAYCHHS MOJBSIPHOI MacH
€KBIBaJICHTa METAITy 32 00’€MOM BOJIHIO, SIKMI BUIAUBIETHCS TPU POIYMHEHH1 METATY
B KHCJIOTI.

Mema podomu: onaHyBaTH METOJ BU3HAUYCHHS €KBIBAJICHTHOI Macu MeETally
3aCTOCOBYIOYM 3aKOH €KBIBAJIEHTIB; HAaOyTHM HABUYOK O€3MEYHOrO0 IPOBEICHHS
XIMIYHOT'O JIOCHIy Ta OBOJIOAITH METOJaMU OOUHCIIIOBAHHS OTPUMAHUX JaHUX.

Ilocmanoexa 3a60anns

JlaHo: HaBakKa MeTany UUHKY.

BusHnaunTu: MONSIpHY Macy €KBIBaJICHTa IIMHKY 3a O00’€MOM BOJHIO, SKHM
BUJIUISETHCS B MPOIIECT PEaKITi.

Ilpunaoosa ma peaxkmueu: npunajg s BU3HAYECHHS MOJISIPHOI Macu
€KBIBaJIe€HTa MeTajy, TepMoMeTp, 6apomerp, 10%-Huil pO3UMH XJIOPUAHOI KUCIOTH
Ta JUCTHJILOBAHA BOJA.

MeToauka n0caiKeHHs

11006 BHM3HAUUTHU MOJISIPHY Macy €KBiBaJ€HTa METaly, 3aCTOCOBYIOTh MpHJIaJ,
SIKUWA cKiamaeThes 13 Owopetku by, Boponku b, ta npobipku I, mo 3’ennani mix
coboro rymoBuMH TpyOkamu ( puc.l). bropetka it BOpoHKa 3amoBHEH1 BOJAOIO.

CnoyaTky mnepeBipSOTh TE€PMETUYHICTh npuiaany. JJis 1bOro BOPOHKY
omyckarTh Ha 10 — 15 cM, cioctepirarouu 3a piBHEM BOJU B OropeTiii. SIKIIo npumias
repMETHUYHUMN, TO PIBEHb BOJU B OIOPETII TPOXHU 3HU3UTHCS, a MOTIM 3aJIUIIUTHCA 0€3
3miH. [lepekoHaBmIMCh y TEPMETUYHOCTI MPUJIAAY, BIIKPUBAIOTH MPOOKY B TPOOIPII,
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BCTAHOBJIIOIOTh BOPOHKY B Take MOJIOXKEHHS, 1100 BOJa B HIW 3aiiMana npubIn3HO
1/3 06’eMy, a piBeHb BoJaM B Oroperii OyB Ou Ha 1 M HMxk4uM Bia Hyud. [lokasu
BU3HAYAIOTh, (PIKCYIOUM HUKHIN Kpail MEeHiCKa (PiBHS) BOJU B OIOPETIII.

)

El

k

Puc.1. Cxema npunafay sl BA3BHAYEHHS MOJISIPHOI MacH €KBIBAJIEHTA METaTy

[TpobGipky 3amoBHIOIOTH Ha 1/3 00’eMy KHCIOTOI. 3aKpHBaIOTh MPOOIPKY
npoOKOI0 Ta 3aMMCYIOTh TIOKAa3HUK PIiBHA BoAu Vi B OropeTii B TaOIHUIlO
cnocrepexenb (Tabn. 1). 3HOBY BIAKPUBAIOTH MNPOOIPKY, HAXWISAIOTH il Ta
MOMIIIAIOTh OIS Kpar OTBOPY IMiATOTOBaHY HABAXKKY LIMHKY. 3aKpPHUBAIOTh MPOOIPKY
POOKOI0, CTPYIIYIOTH ii, 3aHYPIOIOYN METal Y KHCIIOTY.

Bupinenuii BoneHb BUTICHSIE BOJy 13 OropeTku y BOpoHKy. Komu mertan
MOBHICTIO Tpopearye 3 KHUCIOTO, MpoOIpil Jar0Th OXOJIOHYTH 10 KIMHATHOI
TEMIIepaTypH, a MOTIM ypPIBHOBXKYIOTh PiBHI BOJM B OIOPETIIl i BOPOHII. 3HIMAIOTh
Ta 3alKUCYIOTh NTOKa3M PiBHA BOJU B Oroperui V, Pi3Huis Mix BennuuHamu Vi ta V)
JOPIBHIOBATUME 00’ €My BUIJIEHOTO BOJIHIO.

Y Tabn. 1 BHOCATH TOKa3W TEPMOMETpa, OapomMeTpa Ta BEIUYHHH TUCKY
BO/JISIHOI ITApH BIJIMOBIAHO JI0 TEMIIEPATYPH AOCITY (TabI. 2).

Taomung 1
Pe3ynbraTu TOCiIKEHHS
m9 Vl > VZ: V(H2)9 PaTM.9 P rapuy, P(Hz)a T9 (K)
r MII MII a1 klla kIla klla | (273 +°C)

O0OpoOKka pe3yabTaTiB eKCIEPUMEHTY

Kopucryrouncs OTpUMaHMMH €KCIIEpUMEHTAIBHUMH JTaHWMH, BHKOHYIOTH
00YMCIIEHHS 32 HABEJICHUMHU HUKYE (POpMyIamMu:
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1. O6’eM BUIOIJIEHOTO BOIHIO

V(Hz) = Vz— Vl.
2. AbcomoTHa TemIiepatypa
T=273+1°C.
3. Tuck BOJHIO
P(HZ) = PaTM - PHaCI/I‘I.BOZ[. napu» KHa°

4. O0’eM BOJHIO IPUBECTH 10 HOPMAJILHUX YMOB (MarO4u Ha yBa3i, 110
Py=101,3 xIla a6o 760 mm prt. cT.1 Ty =273 K) 3rigHo 3 00’ €THAHUM Ta30BUM
3aKOHOM, TOOTO

PV _ BV,
T T,

0
TakuM yMHOM,

V,(H,)= P(Hz);/_(;{z) iy

5. HocnigHe 3Ha4YeHHS MOJSIPHOI MAacH €KBIBAJICHTA ITMHKY OOYHCIIOEMO,
KOPHUCTYIOUHCHh 3aKOHOM €KBIBaJICHTIB, a came:
m(Zn) _ Vy(H,)
M. (Zn) 112

€K I0CJ]

6. BigHocHy mnoxuOKy BH3HAUEHHS MOJSIPHOI MAacH €KBIBaJCHTa ITMHKY
PO3pPaxoBYEMO 3a TaKOIO (HOPMYIIOIO:

MCK TEOp (Zn) - Mex J0CII (Zn)

A==+ -100 %,
MeK Teop (Zn)
TYT Mk reop(Zn) :M(;n) _6539 32,695 r/moub.
Ta0mung 2
3aJIe’KHICTh TUCKY HACUYEHOI Mapy BOJM BIJ TEMIEPATYPH
T,K P, xIla T,K P, xIla T, K P, xlla
283 1,22 290 1,93 297 2,97
284 1,31 291 2,03 298 3,16
285 1,40 292 2,19 299 3.34
286 1,49 293 2,34 300 3,58
287 1,59 294 2,48 301 3,89
288 1,70 295 2,64 302 4,00
289 1,82 296 2,80 303 4,24




KoHTposbHI NUTAHHA il 3aBJIaHHA JJIA CAMOCTIHHOI podoTH

1. JaiiTe BU3HAUYEHHS MOJISIPHOI Macu €KBIBAJICHTA. Y SIKUX OJMHUISLX BOHA
BUMIPIOETHCS ?

2. SdxuM 4YMHOM OOYMCIIIOIOTH MOJIIPHY Macy €KBIBaJIeHTa OKCHIY MeTany,
KOJIM B1JIOMa MOJIIpHa Maca €KBIBaJ€HTa €JIEMEHTA, CIIOJyYEHOTO 3 KHCHEM?

3. HaBeniTh MaTeMaTHuHUN BUpa3 3aKOHY €KBIBAJICHTIB JJIsi Fa30BO1 CUCTEMHU.

4. 1llo Ha3MBa€THCS EKBIBAJIEHTOM PEYOBUHU?

5. ChopMyroiTe 3aKOH €KBIBAJICHTIB.

6. Busnaute MoJsipHY Macy €KBiBajJeHTa aJIFOMIHINA OKCUTY.

7. ChopmymroiiTe 3aK0H ABOTaIpO.

8. CrocoOu BU3HAYCHHS MOJISIPHUX MAac €KBIBAJEHTIB MPOCTHX Ta CKJIAJIHHUX
PEYOBHH.

JlaGopaTopHna podoTta Ne 2
BU3HAUYEHHS MOJISIPHOI MACU KAPBOH (1V) OKCUY
TeopeTu4Hi Mo10KeHHS

23 o

Monapua maca — 11e Maca OJJHOTO MOJIsI pe4oBUHHU, a00 maca 6,02:-10° ioro
yacTUHOK. [lo3HauaeTbCst MOIsipHA Maca JIITEporo M mopsia 13 3anucaHor (GpopMysior
peuyoBuHHu B nyxkax. Hanpuknan, M(CO).

Jlns  oOuMclieHHS MOJSPHOI MacH Ta3lB  BUKOPHUCTOBYIOTh  PIGHAHHA
Memnoeneesa — Knaneiipona, 100to

PV =""RT, spinen M ="
M PV
e P — THck rasy a6o mapwy, Ila; (1,013 10°TIa = 101,3 kIla = 760 mm pr. cT. = | aT™);
V — 06’eM rasy abo mapu, M’; m — Maca rasy abo mapu, r; M — MOJIsipHa Maca rasy,
r/monb; T — abcomorHa Temieparypa cucremu (¢ °C + 273), K; R — yHiBepcaibHa
razoBa ctaia, ska qopiBHioe 8,314 Jx/mMonb K.

Mema po6omu: OBOJOIITA METOJOM BHM3HAYEHHS MOJSPHOI Macu
ra3ono/1i0HOT peuyoOBMHHU, HAOYTH HABHYOK 3Ba)KyBaHHS PEUOBHMH Ha J1abOpaTOpHUX
Barax 4Ye€TBEPTOro KJaccy TOYHOCTI.

Ilocmanoeka 3ae0annsn

Busznauutu: monsapuy macy kap6os (IV) okcuay (Byriiekucioro rasy), sKui
OTPUMYIOTH Y JIA0OPATOPHUX YMOBAX.

Ilpunaoos ma peaxmueu: 1adOpPaTOPHI Bark YETBEPTOro KjIacy TOYHOCTI,
anapar Kinma, aB1 CKISHKH, Kojba, TepMomerp, Oapomerp, 10%-Huii po3umH
cynbsartHoi kucnoth, posunH NaHCO; Ta aucTunboBaHa Boja.



MeToauka 10CaiIKeHHA

JIJ1st BU3HaUEHHS MOJISIPHOI MacH BYTJICKHUCIIOTO Ta3y KOPUCTYIOTHCS MPUIIAIOM
(puc. 2), mo ckiaaaerbes 3 anapara Kinna 1, ckisiHOk 2, 3, HANOBHEHUX BIANOBIIHO
pozunHamu NaHCO; # cynabdarHOO KHUCIOTONO (AJisi OCYIIEHHS Tra3y Ta HOoro
OYMIIICHHS) 1 TUIOCKOAOHHOT K0JI0U 4 MicTKiCcTIO 250 — 500 mut.

Yucry Ta cyXy KoJOy MIITbHO 3aKPUBAIOTH TYMOBOIO TIPOOKOIO 1 3BaXKYIOTh Ha
naboparopHux Barax 3 TouHicTio g0 0,01 T (m;), BiAMIYalOTh pPiBEHb, JI0 SKOTO
JOXOJUTh MPOOKA y TOPJIi KOJIOH.

Puc. 2. Cxema npunaay ajis OTpUMaHHS BYTJIEKUCIIOTO ra3zy

[Ticns npOro HANOBHIOKOTH KOJIOY BYIJIEKHCIUM Ta3oM 3 anapara Kinma npotsrom
3...4 xB. 3BaXylTh KOJOYy 3 BYTJICKHUCIUM Ta30M Ha JTaDOpaTOpHHX Barax (mi).
Bumipiorots 00’eM K001, HAMOBHIOIOYH 11 BOJOIO 10 MiTKH. Bomy mepenuBaroTh y
MipHui mutiHAp. O6’eM BoaM V' NOPIBHIOE 00’ €My BYIJIEKUCIOTO razy. MikCyoTh 1
3aHOCATh y Tabi. 3 JaHi [po TeMmIeparypy, aTrMOocPepHHil THUCK Ta 00’eM
BYTJIEKHUCIIOTO ra3y.

TaOmung 3

PesynbTaTu gocnipKeHHsS

[TapameTpu BUMIpIB YucnoBi 3HaAYCHHS

Maca ko16u 3 moBiTpsM (m,), T

Maca k0101 3 ByTJIGKUCIIUM Ta3oM (m1;), T

06’eM Ko1I6H, 10 OpiBHIOE 00’ €My rasy (V), M’

Temneparypa, 3a sikoi mpoBoauiu gociig, K

ATtMmocdepHuuit THCK, [1a




O0poOKka pe3yabTaTiB eKCIEPUMEHTY
BukopucTtoByroun eKCliepuMEHTaldbHI JlaHl, BUKOHAaTH OOYMCIICHHS 3a
HABEJICHUMU HUXKYe POpMYIIaMH.
1. Maca ByrJIeKuCIOTO ra3zy
I’I’Z(C02) =my—my+ M o,
TIe M oy — Maca MOBITPS B 00’ €M1 KOJIOH.

2. Maca moBiTpst 3a piBHsSHHSAIM MenzaeneeBa — Kmanelipona (MonsipHa maca
noBITPST M 1o, = 29 T/MOTIB)

PVM

110B

m,. = —RT , I

3. Hocmiane 3HaueHHs moiisipHoi macu CO,

m(CO,)RT
PV

, T/MOJIb.

MZ[OCII (CO2) =

4. BigHocHaA moxuOKa

M. (CO,)-M__(CO
A=+ Teop( 2) uocn( 2)100%
MTeop (COZ)

KoHTpoabHi nUuTaHHSA i 3aBJaHHA IS CAMOCTIiTHOI podoTHn

1. Buznaute macy oJiHi€l aTOMHOT OJIMHMII MacCH.

2. o sBusge cobor0 MOJb, BIJJHOCHA MOJIEKYJIIpHA Ta MOJIsIpHA Maca
pe4oBUHU?

3. Hanumnite piBusaanas Mennenee0 — Kinaneiipona.

4. Kopuctyrouuch piBHIHHIM MeneneeBa — Knamnelipona, BuBeiTh GopMyiy
JU1s1 0OYHCIIEHHS] MOJISIPHOT Macu OYJIb-SIKOTO Ta3y.

JlabGopaTopHna podora Ne 3

BU3HAUYEHHS KIJIBKICHOI'O CKJAZY XIMIYHOI CIIOJIYKU
TA BUBEJEHHA I ®OPMYVYJIU

TeopeTuuHi MoJI0KEeHHS

Kinokicnuii cxknad ximiunoi cnoayku — 11¢ BIIHOIICHHS BEIMYMH Macu
€JIEMEHTIB, SIK1 BXOAATH Y Heil. KiTbKiCHUN CKIIaJ BUPAXKAETHCS B OJUHUIIX Macu a0o
y BiAcoTkax. XIMIYHHN CKJIaJ CIOJYKH 3alHCyIOTh XIMIYHOIO (HOpMysor0, ISt
BUBEJCHHS sIKO1 Tpeba eKCIEepUMEHTaIbHO BU3HAYUTH MOJISIPHY Macy Ta KUTbKICHUN
ckiaax mepuioi. XiMmMiuHy QOpMySy BHBOJISTH, BPaxOBYIOUM KUIBKICHMNA CKJan
PEYOBHHM Ta MOJISIPHY Macy KO>KHOTO 3 eJIeMeHTIB. Taka ¢popMyia € HalMmpoCTIIO0.
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Mema pobéomu: omnaHyBaTH METOJIWKY BU3HAYCHHS KUTHKICHOTO CKJIAIY
XIMIYHOT CTIOJTYKH Ta BUBEIEHHS ii (hopmynn.

Ilocmanoexa 3a60anns

JlaHo: KpucTajorigpati — KaJlblLIMHOBaHa copaa, Oapii xyopun, kynpym (II)
cyJsbdar.

Busznauntu KidbKICHUM CKJan 1 BUBECTH (OPMYJIM KPHUCTAJIOTiIpaTiB,
BUKOPHUCTOBYIOUH iX 3/IaTHICTh BTpayaTH KpUCTaII3alliiiHy BOAY MPU HAarpiBaHHI.

Ilpunaooa ma peaxmueu: nabopaTOpHI Baru YEeTBEPTOro Kiacy TOYHOCTI,
nposkapeHi ¢paphopoBi THUTII, MAIBHUK, EKCUKATOP.

MeToauka n0CaiIKeHHA

Kpucranorigparu npu npo>kaproBaHHI BTpa4arOTh BOJLY 1 CTBOPIOIOTH 0€3BOJIHI
comi. Temmneparypy mposkapioBaHHsI OOUpPAIOTh TaKy, H[00 HE JOMYCTHTHU PO3KIIATY
PEUOBHH.

JlocniKeHHs! BUKOHYIOTh Y TaKiid MOCIiI0BHOCTI:

1. 3BaxxyroTh Ha naboparopHux Barax ¢apdopoBUil TUredb 3 TOYHICTIO O
0,01 r (m,).

2. Ilomimarots y Turens 1,0 — 1,5 r mepekpucTaiiz3oBaHOr0 KPUCTANIOT1ApATy U
3BaXKYIOTh THT€JIb 13 CIJUTIO Ha TUX CaMUX Barax (m,).

3. Ilomimarore Turenbr Ha (apdopoBUl TPUKYTHUK 1 MPOXKAPIOIOTH HOTO
CIIOYaTKy Ha MajoMy, a MOTIM Ha OUTBII CHUJIBHOMY TOJIYM’1 MaJIbHUKA MPOTATOM
15 —-20 xs.

4. Pozirpituii TUTENb 3 MPOKAPEHOI0 CULTI0 MOMIIIAIOTh B €KCUKATOp JUIS
OXOJIO/IKYBaHHS.

5. 3BaXyIOTh OXOJIO/PKCHHI TUTENb 13 CIJUTIO Ha THX CaMUX Barax (ms;).

6. [ToBTOPIOIOTH TIPOXKAPIOBAHHS TUTIIIO 3 CULTIO 10 XB 1 MICIIS OXOJIOKEHHS
HOoro B €KCHKATOpi 3HOBY 3BaXYIOTh. SIKIO pe3ybTaTH 3Ba)KyBaHHS BiIPI3HAIOTHCA
He Outbl HIX Ha 0,01 r, TO mpokaproBaHHS 3aKIHYYIOTh. Y MPOTHIIEKHOMY BHUIIAJIKY
pOKapIOBAHHS Ta 3BaXYBaHHS MOBTOPIOIOTH Ie pa3. OTpumaHi JaHi 3aHOCATH
y Taou. 4.

Tabnuus 4
PesynbraTy qociimpKeHHs

Maca, r YucnoBl 3HAYEHHS

Turns (m,)

Turns 3 kpucranoriapaTom (m;)

Turmist 3 mposkapeHoro clLTo (713)

Kpucranorigpary (m = m, — my)

besBognoi comi (my = m; —my)

3a OTpUMaHUMHU JTAHUMHU OOUYHUCIIOIOTH KUTBKICTh MOJIB BOJH, IIO TPHUIIAIA€
Ha 1 MoJib 0€3BOIHOT COJII, Ta CKJIAJAOTh (POPMYITy KpUCTAJIOT1IpaTy.
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KoHTposbHI NUTAHHA il 3aBJIaHHA JJIA CAMOCTIHHOI podoTH

1. Mo sBIsie cOO0XO KUTBKICHUM CKJIAJ XIMIYHOI CITOTYKH?
2.V IKUX OAWHUIIAX BUPAKAETHCSA KUIBKICHUIN CKJIAJ] CITOTYKH?
3.V sskoMy BUIJISI/II 3aITUCYIOTh XIMIYHHUI CKJIaJ1 CIIOTYKH?
4. SIKi XapaKTepUCTUKH CIIOTYKH HEOOX1THO 3HATH JIJIS BUBEICHHS il XIMIYHOI
bopmynu?
5. Sxi uuHHUKH Tpeda B3ATH A1 OTPUMAHHS HAWOPOCTIMOI (opMynu
pEeYOBUHHU?
6. CxianiTe HalmpocTimi (OpMyJau MOAAHUX HIXKYE PEYOBUH 3a TaKUM
KIJIBKICHUM CcKaaJioM, %:
a) Kamiro — 26,5; Xpomy — 35,4; Oxcureny — 38,1;
0) Hatpiro — 32,8; Amtominito — 12,9; dayopy — 54,3.
7. Cxnanite ¢opmyiny kpuctanoriapary coiai Cu(NOs),, Koiau BiioMO, IO 3
0,9664 T i kpucramorigpaTy micis nposkaproBaHHs orpuManu 0,750 r 6e3BoAHOI
coJIi.

JlaGopaTopHna po6ora Ne 4
XIMIYHA KIHETHUKA

TeopeTuuHi MoJI0KEeHHS

Ximiuna KinHemuka — 1€ BYCHHS NP0 MBUAKICT XIMIYHHMX pEaKIlii.
HIBuaKicTh XIMIYHHUX pEaKUid BUMIPIOETHCS 3MIHOIO KOHLEHTpalii KOXHOI 3
pearyroynx pevyoBHH 3a OJMHUIII0 Yacy 3a YMOBH HE3MIHHOTO 00’€My pearyroouoi
cuctemu. Ilpu 1pomy 371€0LIBIIONO0 KOPUCTYIOTBCS ~ MOJISIPHOIO KOHIIEHTPALIELO.
OpuHULIAMH Yacy OOHMparOTh CEKYHIIM, XBWJIMHH, TOAMHHU 3aJIe)KHO Bifl MIBUAKOCTI
nepelbiry peakifii. JIoiIbHO CHIBBIJHOCUTH 3MIHY KOHIIEHTpallli 3 HECKIHYEHHO
MaJUMU TPOMDKKaMH 4acy Ta BU3HAYATH ICTUHHY IIBUIKICTh peakillii v sK MOXITHY
B1Jl KOHIICHTpAIIli 32 4acoM, a came:

v =d(C/dt.

Mix MBHUAKICTIO W 4YacoM mepediry peakiii iCHye OOEpHEHO MpOoIopIliitHa
3anexHicTh. [IBUAKICTh XIMIYHUX peakliid K MpaBUJIO HEPIBHOMIpHA i 3yMOBJIEHA
MPUPOJIOI0 PEarylouruX PEYOBHH, IX KOHIEHTPALIEI0, TEMIIEPATypOIO Ta HASBHICTIO
KaTajiizaropa.

3alIe)KHICTh IIBUJAKOCTI peakuli BiJ KOHLEHTpalli pearyr4uX pedyOBUH
BUPAXKAETHCS 3AKOHOM Oif Mac, 3a SIKUM IIBUAKICTh PEaKIlii MpsiMO MpOMopIliiiHa
NOoOyTKY KOHIIGHTpAlllif pearyroyux pEYOBHMH Yy CTEMEHSAX, KOTpPl YHUCEIbHO
JOPIBHIOIOTH 1X CTEX1IOMETPUYHUM KoedillieHTaM, TOOTO

v =k[A]"[B]",
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ne [A], [B] — KOHIICHTpaIlil pearyrounx pedoBuH A 1 B; m, n — crexiomeTrpuyHi
Koe(ilieHTH; Kk — KOHCTAHTa IMIBUAKOCTI, IO 3aJICKHUTh BIJl MPUPOJU Pearyroudux
PEYOBHH.

KinpkicHo BenmuuuHa k JTOPIBHIOE IIBHUIKOCTI PEakilii 3a YMOBH, IO JOOYTOK
KOHIIEHTpAI[lll pearylouyux pe4yoBUH JTOPIBHIOE OANMHUIL.

KonnenTpariii TBepaux peyoBHH y BUpa3i ISl BUSHAUEHHS IIBUIKOCTI peaKiii
HE BPaxOBYIOTbCH.

BB TemmepaTypu Ha IIBUAKICTh peakiii BU3HAYAETHCS 32 HPAGUIOM
Banm-TI'oghgha: 1npu 3poctanHl Temmneparypu Ha KoxkHi 10 rpagyciB IIBHAKICTh

peaxiii 301UIbIIyeThCs B 2 — 4 pasu, a came:
T,-T,

— 10
0, =0, -7 5

Je v, — MBUAKICTh peakuii mpu temmepartypi 7»; V| — MBHAKICTh PEAKIii MpH
temrnieparypit Tj; y— TemneparypHuii koedimient Bant-I'opda (3miHIOETHCS Bij 2
70 4 , 1110 3yMOBJIEHO TPUPOOI0 pearyrounux peuoBHH).

Tuck BrIMBae TIIBKM Ha IMBUAKICTD pPEaKIid MK Ta30moai0HUMU
peYOBHHAMHU. 3 MIBUIIEHHAM TUCKY HIBUIKICTh TAKUX PEAKIIiH 3pOCTaE.

Mema po6omu: onanyBaTH METOJ JOCTIHPKCHHS BIUTUBY JEIKUX (aKTOPIB HA
MIBUKICTH XIMIYHUX PEAKITiH.

Ilocmanoeka 3a60anns

JlocaiauTy: BIUIMB 3MiHU KOHIIEHTpAIii HaTpiil TiocynbhaTy W TemmepaTypu
CHUCTEMHM Ha IMIBUKICTh PEeaKIii.

Ilpunaoos ma peaxkmueu: TNPOOIPKHU, CEKYHJIOMIp, TEPMOMETP, CKJSHKA 3
BOA0I0, 10%-Hui po3unH HATpid TiOCylb(aTy Ta pPO3BEACHUN PO3UHMH CYJb(aTHOI
KHCJIOTH.

MeToauka n0CaiIKeHHA
1. Bnaue konyenmpauii peuosun Ha WeUOKICIb PeaKyiil

Bzaemonis Hatpiéi TiocynbdaTy 3 Cynb(aTHOIO KHUCIOTOI BiIOYyBaeThCs 3a
TaKOI CXEMOIO:
N&28203 + HzSO4 = N&zSO4 + HzSO3 + S.

Sk 6aunMo, BHACIIJIOK MOSBHU BUIBHOI CIPKM YTBOPIOETHCS ONAECU1I0BAaTbHUI
PO3YHH.

Y Tpu npoOipku HaIWMBarOTh BIAMOBIIHO 9, 6 1 3 Mi Na,S,03 o npyroi i
TPETHOI MPOOIPOK 10Aar0Th 3 1 6 MJI BOJU. 3aTUM Y Mepury NMpoOipKy A0JA0Th 3 M
H,S0O,. 3a cekyHaomMipoM BiIIYYIOTh Yac 3 MOMEHTY 3JIMBAHHS PO3YUHIB JI0 MOSBU
kanmamyTi. [locmigoBHO B apyry W Tperto mpoOipku nomaroTh mo 3 mia H,SO,.
[IpoOipku cTpymIytOTh Ta (IKCYIOTh Yac MOSIBU KaJIaMyTl Y BCIX TPhOX BUMAAKAX MPH
OJIHAKOBOMY CTyTeH1 moMyTHIHHA. JlaH1 3aHOCATH y Ta0. 5.
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Taomung 5
PesynbraTu gocmipKeHHs

NQ_ 00’eM, MIT y c
JOCHI1T , v=1/7 BiIH
Y N328203 HQO HzSO4 e !
1 9 0 3 1
6 3 3 2/3
3 3 6 3 1/3

bepyun koHIeHTpaIlito B nepiiriii mpooipiii 3a OJUHULIIO, OTPUMYIOTh Y JAPYTii
1 Tperiil mpoOipKax BITHOCHI KOHIEHTpamii pedyoBuH 2/3 1 1/3. 3a uumu JaHuUMU
OynyroTh Tpadik 3ajJeKHOCTI MK BITHOCHOI MIBHAKICTIO peakiii (o = 1/7) Ta
BITHOCHOIO KOHIIEHTpAIi€l0 po3uuHY Cyiyy W pOOIIATH BiANOBIAHUI BUCHOBOK.

2. Bnaue memnepamypu na wisuoKicmo peaxuyii

VY Tpu npoO6ipku HAIMBAIOTH 10 5 MJI po3unHy Na,S,03 a B 1HIII TpU — 110 5 M
po3unny H,SO4. 3anexxHo Big BMICTYy NpOOIpKM TPynyloTh y mNapu (KHUCIOTa —
Tiocynbdar). TepmomeTp 1 mepiry mapy npoOIpoK MOMIIIAIOTh Y CKISHKY 3 BOJOIO
KIMHATHOI Temrieparypu. Uepe3 3 — 5 XB 3/IMBaIOTh BMICT OJHI€T TPOOIPKU B JPYTY,
CTPYUIYIOTh Ta (PIKCYIOTh Yac BiJl MOYATKY 3MIITyBaHHS J0 MOSBU 01101 KaJlaMyTI.

Jpyry mapy mpo0OipoK MOMIIarTh y BOAY, Temieparypa skoi Ha 10 °C Bwuiia,
HIXK y TIONIEpEHLOMY JIOCII/Il, TPETIO — y BOJHE CEPEIOBUIIIE, /1€ TEMIIepaTypa Iie Ha
10 °C Buma.

OcTtanHi Ba IOCIIIY MPOBOAATH aHAJOTIYHO MEPIIOMY. YCl JaHi 3aHOCATH y
Tad. 6.

Tabmus 6

Ne nocmimy T,°C T,C v=1/t y

3a pesyibTaTaMu OJIepKaHUX JaHWUX POOJIATH BIATOBITHUI BUCHOBOK.

KoHTpo/ibHI MUTAHHSA # 3aBJAAHHSA IJIsl CAMOCTIIIHOI podoTH

1. SIxk 3MIHUTBCS MIBUIKICTH pEaKIlii mpu 3pocTaHHl Temmeparypu Biax 50 g0
100 °C, sk1i0  TemrepaTypHuii KoeillieHT 0piBHIOE 22

2. SlkumM 9MHOM 3MIHHUTHCS MBUAKICTH peakiii 2NO + O, = 2NO,, xomm
30uThIUTH KOHIIeHTparito NO 1 O, B 3 pazu?

3. TemmepaTtypHuii Koe(illieHT MBUAKOCTI peakiii gopiBaioe 2,4. [lpu sxii
TeMreparypl Tpeba MPOBOAUTH PEAKIII0 JJis 3HMXKEHHsS 1i mBuakocTi B 10 pasziB
(mouaTkoBa Temimeparypa peakiii 60 °C)?

4. Illo sBnste cOO0IO MOHATTS XIMIYHOI KIHCTUKH ?

5. JlaliTe BU3HAUCHHS MIBUIKOCTI XIMIYHUX PEAKIIIH.
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6. HaBeniTh MaTemMaTnuHu BUpa3 JjIsl BU3HAYCHHS MIBUIKOCTI XIMIYHUX
peaxiiii.

7. Bin axux QakTopiB 3a71€XKHUTh MIBUIKICTh XIMIYHUX PEaKLii?

8. SIKMM 3aKOHOM BUPAXXKAETHCS 3aJICKHICTh MIBUIKOCTI PeaKiliil BiJl
KOHIIEHTpallli pearyrouux peuoBuH? [lomaiiTe iloro MareMaTuyHe BUPAKEHHS.

9. 3a sIKUM NMPaBUIIOM BU3HAYAETHCS BIUIMB TEMIIEPATYPH HA MIBUIKICTD
peakiii? SIlkoMmy MareMaTHYHOMY BUpa3y BiH BiIOBiIa€?

JlaGopaTopHa po6ora Ne 5

BMU3HAYEHHA KOHCTAHTHU IIBUAKOCTI KATAJITUYHOI'O
PO3KJIAJAHHA BOAEHDB ITEPOKCUY

TeopeTuuHi MoJ0KeHHS

Kamanizamopamu Ha3uBaOTh PEYOBUHU, 10 3MIHIOIOThH MIBUAKICTh PEaKIii, a
caMi JI0 1i KIHIIS 3aIMIIAI0ThCS XIMIYHO Ta KIJIbKICHO HE3MIHHUMU.

Po3pi3HsoTe kamaniz zomozennuil i zemepozennui. Y TEpUIOMY BHITAJIKY
pearyroul peyoBMHM W KartajizaTop mnepeOyBaioTh B OAHINA (aszi, y JIpyromMmy — B
pi3HuX. Benuke 3HaueHHs MpU reTeporeHHOMY KaTalli3i Mae ajacopOrris.

Karaniz HaOyBae IMIMPOKOro 3acTOCYBaHHS B MPAaKTHUI, 30KpeMa Jyis
BUPOOHUIITBA CyIb(GATHOI Ta HITPATHOI KHUCJIOT, amiaky, PI3HUX OpPraHIvYHUX 1
BHCOKOMOJIEKYJIIpHUX croNyK. [Ipu nboMy KaTtasizaropamu 4acto OyBarOTh IJIaTHHA,
poiii, 3aj1130, OKCUIM BaHAJIII0, ATFOMIHII0, MAHTaHY Ta iH.

VY naHiif poOGOTI MPOMOHYETHCS BUMIPSATH MIBUAKICTH PO3KIIAJIaHHSA BOJCHD
MEpPOKCUIY 3a HasSBHOCTI Karaji3aTopa MNpu KIMHATHIM Temmeparypi. Peakiis
PO3KJIa/laHHs MOKe OyTH 3amucaHa y BUTJISII TAKUX PIBHSHB!

H,0, — H,0+0; (1)
20 5 O, (2)

MoskHa MPUITYCTUTH, IO CyMapHa MIBUIKICTh pEaKIlii BU3HAYAETHCS IMEPIIO0
CTaJII€I0 SIK OUTBII MOBIJILHOIO, TOMY 11 BEJIMUMHA 3aJI€KUTh BiJl KOHIICHTpAIlli BOJICHb

IEPOKCHUAy, a CaMc:
Vl = kl C (HzOz) (3)

VY po3BeAeHUX PO3UMHAX HOro pO3KJIaJaHHS 3yMOBJIEHE HECTIMKICTIO caMHX
moniekyn H,O, 1 BimOyBaeThcsi 3a piBHsHHAM (1). OTxe, po3kiiaJaHHS BOJICHb
MIEPOKCHUY SBIISIE COOOI0 PEAKIIIIO TIEPIIIOTO TOPSIKY.

BumiproBanHs MBUAKOCTI PO3KIAJaHHS BOJCHb NMEPOKCHAY Oa3yeThCs Ha
BHU3HAYEHHI MOTO KOHILEHTpauii B OyAb-akuil MoMeHT. Uepe3 mocTiiiHe 3MEHIICHHS
koHueHtpauii H,O, mBuAKICTE peakuli MOCTYNMOBO 3MEHUIYEThCA, TOMY BOHA
MaKCHMaJlbHa Ha MOYaTKy peakiii 1 mpsaMye 10 HyJs B KiHII peakuli. Cnocrepiratu
3MiHY IIBUJIKOCTI peaklii 3pyyHinie 3a 00'eMOM KHCHIO, 1110 BUIISETHCS.
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VY 3B’A3Ky 3 TUM, IO MIBHUIKICTH PO3KIAJaHHS TEPOKCHIY B PO3BEIACHUX
pO3YMHAX HEBEJIMKA, PEAKITII0 31HCHIOIOTh 32 HAsIBHOCTI Kartajizaropa — madras (IV)
OKCHJY.

Mema pobéomu — 3aKpiIUTH TEOPETUYHI 3HAHHA 3 PO3AUTY «XiMiyHA
KIHETHKAY.

Ilocmanoeka 3ae0annsn

BusHauuTu: MBUAKICTE PO3KJIAJaHHS BOJIEHb TMEPOKCUAY B PO3BEIACHUX
pO34YMHAaX 3a HasIBHOCTI KaTtajizaropa.

Ilpunaooa ma peaxkmueu: npunajg AJid BU3HAYEHHS MOJSIPHOI Macu
€KBIBaJI€HTa MeTaly, MIPHUW MIIIHIpP, CKISHA Taidudka, 3%-HUW pO3YMH BOJICHb
NEePOKCHUIY, TUCTHIIbOBaHA BOJa, kieil b®, katanizarop (moporiok MnQOy).

MeToauka 1oCaiIKeHHA

KinpkicTe BOACHB MEPOKCHITY, IO PO3KIABCS B JIaHWW MOMEHT, BU3HAUYAIOThH
Ha TpWIaji, M0 BUKOPUCTOBYBABCS MPU BU3HAYEHHI MOJISIPHOI MacH €KBiBaJeHTa
Metany (puc.l).

CKJISIHY Majau4Ky JTOBXKUHOIO 1 —2 CM 3aHYpIOIOTh CAMUM KIHYMKOM Y PO3UHMH
konoaio yu kiero b®. JlatoTh CTEKTH HANJIUIIKY KIEH, MOTIM TOPKAIOThCS HUM
MOBEPXHI TOHKO TMoApiOHeHoro mopoimky MnO, — karajnizaTopa, 1mo0 Kijgbka HOro
YaCTUHOK NMPWIKILIO 10 nanuyku. JlatoTe mijgcoxnytu 5 — 10 xB.

3a 1OMOMOTroK MIPHOTO IWJIIHApPAa HaIUBalOTh y mpobipky 3 mia 3%-Horo
po3unny H,O; 1 101a10Th 5 MJI IUCTHUIILOBAHOI BOJIH.

[lepeBipsitoTh TpuUsiaJ, HA TEPMETHUYHICTh. J[OBOASTH THUCK y MpoOipIll [0
atMocdepHoro (piBeHb BOAM B OMOpETIl Ta BOPOHII MOBHHEH OYTH OJIHAKOBHUM).
3anucyroTh MOKa3u PiBHSL.

Bin'eanyrotps mpoOipKy BiJ mpuiaay ¥ omyckaroTh y i OiuHE BiArady>KEHHS
CKIISIHY TAJIMYKy 3 KaTaiizaTopoMm. Tpumarouwm mpoOipKy B MOXHIJIOMY TOJIOKEHHI,
NPUENHYIOTH 11 10 Npuiaay. BcTaHOBIIOIOTH NPOOIpPKY BEPTUKAIBHO, 11100 MalnyKa 3
KaTajgi3aTOpoM ONWHWIACh HAa JHI NpoOIpKM, W OAHOYACHO CEKYHJIOMIPOM
BHU3HAYAIOTh Yac Mo4Yatky peakiii. Kucens, o0 BUAUISIETHCA BHACIIIOK PO3KIIaIaHHS
H,0,, BuTticHse Boay 3 6topeTku. BopoHKy mpu IbOMY OIMYCKaOTh 1 MiJ Yac A0CIITy
HaMararThCs MATPUMYBATH PIBEHb BOJIM B Hill Ta B OFOPETIIl OJJHAKOBUM, 1100 THCK
razy BcepeauHi nmpuiaay OyB yBech 4yac Oym3bkuM 10 atMocdepHoro. [lepm 10 xB
3aMUCYIOTh MOKA3U PIBHSI BOJU B OIOPETIII MIOXBUJIMHU, IPOTIroM HAacTymHUX 10 xB —
KOJKHI 2 XB 1 III¢ MIBrOJWHU — KOXHI 5 XB. Jlocaig Mo)kHA 3aKIHUKMTH, Konu 3a 10 xB
piBeHb BOAW B OIOpETIIl 3MIHIOETHCA HE Ombm HiXK Ha 0,1 — 0,2 Mot

Jlo KiHISE TOCHIAYy peakilis 3HAYHO CIOBUIBHIOETHCS 1 MO0 BHU3HAYUTH 00'€eM
KUCHIO, SIKWA BHIUIMBCS BHACTIIOK MPAaKTHYHO TOBHOTO po3kimananas H,0,,
notpibni Oynu 6 gecarku roguH. I1[o0 mpuckoputu KiHempb peaxiiii, MpoOipKy i3
PEaKIifHOI0 CYMIIIIIIO, HE BIA'€IHYIOYH BiJ] NpPUIaay, OMYCKalOTh Y CKISHKY 3
rapstaoro Booro (80 — 90 °C).

[Ticns 3akiHueHHs peakiii (mpubimu3Ho uvepe3 10 — 15 xB) mpuwiaay maroTh
OXOJIOHYTH, JOBOJATH THUCK J0 aTMOC(EpHOTO i 3amUCyIOTh 00'€EM KHCHIO, SKHMA
BUJIITUBCAL.
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O0podka pe3yabTaTiB i po3paxXyHOK KOHCTAHTH IIBUIAKOCTI peakuii

[Ipu 00poOII pe3ynabTaTiB AOCHITY BBAXKAKOTh, IO PO3KJIaJaHHS BOJICHb
NEepPOKCUly sBJsi€ CcOOOKW peakiio mnepmoro mnopsaky. lle marBepaKyeTbes
3HAQYEHHSIMHM KOHCTAHT IIBUAKOCTI peakKiiii, 00UMCIEHUX 3a PIBHSAHHM (3).

Jist peakiiii nepioro NopsAKy MBUIKICTh BU3HAYAIOTh 32 TAKUM PIBHSIHHSIM:

V =k C (Hy,O,) =-dC/dt. (4)
Jlani nepenucytoTh piBHAHHS (4) B TAKOMY BUTJISIL:
dC/C=—kd. (5)
VY3sBIIM HEBU3HAYCHUH 1HTETpaj, TOOTO
[dC/C =—[kdt,
OTPUMYIOTh TaKHi Pe3yJIbTaT:
InC=- kt +B, (6)

ne B — KoHCTaHTa IHTETrpyBaHHs. Y MOYAaTKOBUI MOMEHT, KOH ¢ = (), KOHIICHTpAITis
C(HQOZ) = C().

[TincTaBnstoun B piBHSHHS (6) 3HaYEHHS BIIIMOBITHUX BEJIWYWH, OJEPKYIOThH
3aJIeKHICTh KOHIICHTPAITli BT 4acy ISl peaKIlii mepuioro mopsiaKy, To0To

In C) = B;

InC =—kt+1nCy

In Cy/C = kt;

2,3031g Cy/C =kt , (7)

ne Cp, — BHUXiJIHA KOHLEHTpaIlisl BOJEHb nepokcuay; C — KOHIIEHTpallis BOJCHBb
NEPOKCHUAY, 10 HE PO3KIABCSA O MOMEHTY f, k — KOHCTaHTA IUIBUJIKOCTI.

[lepeiinemo Big BUBHaYEHHS KOHIIEHTpAIlli BOJIEHb MEPOKCUIY 10 OOYUCICHHS
OTPUMAHOTO B JOCHIAl 00’emy KuCHIO. Hexaill micisi HarpiBaHHsS TOBHUNU 00’eM
KUCHIO JIOPIBHIOE KIHIIEBOMY 00’€My KHCHIO V,, IO BIJAMOBiJAa€ BCIA KUIBKOCTI
BOJICHb TIEPOKCH]TY, sika Oyia Ha MOMEHT mouaTky peakiii (¢, Cy). Kopuctyrounch
CTEX1OMETPUYHUM PIBHSHHSAM PO3KJIAJaHHs, TOOTO

HzOz—) HzO + 1/2 02,
obuucnumo macy H,O, , a came:

34.0-2V,
X=—"

, T HyO,.
22400 22

Takum ymHOM, BenmuunHa x — e Maca H,O, mpu ¢y, sk 6aunmo, x = C.
Hexaii Ha Oynb-sIKWii MOMEHT { OTPUMAaHO V]I KHCHIO. AHAJOTIYHHA PO3pPaxyHOK
JI03BOJISIE BU3HAUYUTU MacCy BOJICHb MEPOKCHUIY, 110 PO3KJIABCS Ha MOMEHT f (), a
came:
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34,0-2V
y = -t , T 202.

22400

O6uucnmuBmu pizHuipo MKk Cp 1 )y, MOXHA BH3HAQUUTH  Macy BOJICHb
HEPOKCHILY , 1110 HE PO3KJIABCSl HA MOMEHT #, TOOTO

C=C—x; (C=x-Yy).

[lincraBnsaroun 3HaueHHss BenuunH Cp 1 C y kiHetnuHe piBHSAHHA (7),
OTPUMAEMO TaKUM PE3YJIbTAT:

2,303 v,
t V.=V,

t

k

Kopucrtytounch pesyiapTaraMu OO4YMCICHb, OyAyloTh Tpadik 3a’mexXHOCTI
00'eMy KHCHIO, III0 BUJUIMUBCS, BijJ 4acy, JJIg 4Oro Ha Oocl abCIMC BIAKIAAAalOTh Yac
(xB), a Ha ocl opauHaAT — 00'emM kucHiO (Mi). Ha moOynoBaHiii KpuBii BUOMpPArOTh
TPU TOYKHU 1 PO3PAXOBYIOTH JUIsl HUX KOHCTAHTU HIBUIKOCTI PEAKIIIi.

KoHTpoJIbHI NMTAHHS TA 3aBJaHHS JJIS1 CAMOCTIHOI podoTH

1. HaBeniTh nmpukiIaau 3acTOCYBaHHS a7copOIlii Yy BUpOOHUUYHUX ITpoIiecax.

2. Sk 3MIHIOETbCS €HEPris aKTHBallli XIMIYHUX peakiiil y MNPUCYTHOCTI
Karajizaropa?

3. HaBeniTh npukiiagu rOMOT€HHOTO U T€TEPOr€HHOTO KaTai3y.

4. SIxi pe4OBHHM HA3UBAIOTh KaTaaizaTropamu?

5. SIxwmii mporiec Ha3WBaIOTh KaTajai30M?

6. Ha3BiTh yMOBH, 32 SIKHX BIJOYBa€ThCS TOMOTEHHUI KaTalis.

7. 3a SIKUX YMOB NMPOXOAUTh TE€TEPOTEHHUN KaTai3?

8. UuM BiIpI3HAETHCS OOYUCICHHS MIBUAKOCTI peaKIlii TOMOT€HHOTO Ta
reTePOreHHOT0 KaTami3y?

JlabopaTtopna poGora Ne 6

BU3HAYEHHS1 KOHCTAHTU PIBHOBAI'M PFAKHIT B3ACMO/II
OEPYM (1) XJIOPUAY 3 KAJIIM NOAUIAOM

TeopeTuuHi MoI0KeHHS

[Ipr posrmsal  XiMIYHOT pIBHOBarM BEJIWMKE 3HAYCHHS Ma€ TOHSTTS
00opomuocmi peakuyii.
B 060opoTHUX peakiiisix oTpuMaHl pEYOBUHH, B3aEMOJIII0YN MK COOOI0, 3HOBY
yTBOPIOIOTh BUX1JHI peyoBuHU. Hampukma:
npsimMa
CO,+H, & CO+H,O0.
3BOpPOTHA
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3HaK OOOpPOTHOCTI <= TIOKa3zye, MO0 TakKa peakiis He Hae a0 kiHmg. [lix
XiMiuHOW pi6HO6A20I0 PO3YMIIOTh TaKUW CTaH OOOPOTHOI CHCTEMH, NPHU SKOMY
IIBUJKICTh NOpsIMOi Ta 3BOPOTHOI peakuliid oJHakoBa. Bupa3 aisg BU3HAUEHHA
Koncmanmu pienoséazu K, BIATIOBITHUNA peaKIii:

mA+nB < pC+gD,
_ [cTp)
[4]"[BI"

[3 HaBeieHOTO PIBHSHHS BUAHO, IO XIMIYHA PIBHOBAara HacTa€ B TOM MOMEHT,
KOJM BIJHOIICHHS JAOOYTKY KOHUEHTpAILlil OTPUMaHUX PEYOBUH JI0 AOOYTKY
KOHIEHTPALIN BUX1JHUX PEYOBUH OyJie JOPIBHIOBATH JEAKIN CTalii BennduHi K,

3MiHa yMOB (KOHIIEHTpALlil pearyrouumx pedOBHH, TEMIIEpaTypu, THCKY), 3a
SKHUX CHUCTeMa IepeOyBae B CTaHI XIMIYHOI pIBHOBAru, 3yMOBUTH ii MOPYIICHHS 4
3MILIEHHS.

3MileHHs XIMIYHOI piBHOBaru mijjisirae npunuuny Jle-Illamenve: akuwo Ha
cucmemy, w0 nepeodysac y cmami pigHoeacu, nooiAmu 3306Hi (ZMIHUMU
KOHUyenmpauilo peazyouux pedosun, memnepamypy, MUcCK), mo pieHoeaza
ImMicmumusca y Hanpami npouecy, AKUIN nocaadbums yro Oiro. IHaAKIIE Kaxydw,
cCUCTEeMa Iepeiiie 3 OHOTO CTaHy PIBHOBAru B 1HIIWH, KWW BiAMOBIIATHME HOBUM
ymoBaM. Lle moB's13aH0 3 TUM, 1110 30BHIITHS JIis O-PI3HOMY 3MIHIO€ MIBHJIKICTH JIBOX
MPOTUIICKHO CIIPSIMOBAHUX TIPOIIECIB.

Po3rnsHeMo BIUIMB pi3HUX YMHHMKIB HA CTaH XIMIYHO1 piBHOBaru. Hampuxnan,
y TaKiil peakuii:

OyJie TaKuM:

N,+3H, < 2NH;+Q,

30UTBIIICHHSI KOHIICHTpAIlli a30Ty YW BOAHIO, @ TAKOX MIABUIICHHS THUCKY 3MIIILY€E
pIBHOBAry BIIPaBO; IIBUIIEHHS TEMIIEpaTypu — BIIIBO, TOOTO B OiK €HIOTEPMIUHO1
peaxiii.

BusHaueHHsT KOHCTaHTH pIBHOBaru OOOPOTHOI peakiii po3riasHEMO Ha
mpuKIami: y pos3umHi peakiis Mk Fe’ Ta I-iomamu BinOyBaeThcs 3a TAKHM
PIBHSHHSM:

Fe’ + I- < Fe* +1°— 7,12 xJIx.

KoHcraHTa piBHOBaru gaHoi peaxiii
[Fe> | [1']
.Kp = —-
3+ -
[Fe ] 1]
Jns BH3HaueHHA BelMYMHHM K[, HEOOXIIHO BCTAHOBHTH PIBHOBa)KHI

KOHIICHTpAIlil pearyrounx pedyoBHH. 30KpeMa, 00 OOUYHMCIUTH IeH MOKa3HHUK MOy,
BUKOPHUCTOBYIOTH PEAKIIII0 Mk 10HaMHU Tiocyab(dary 1 iHoaoM, TOOTO

25,0;7 +1, = S,0s% +2I".
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Kineup miei peakuii (pikCylOTh y MOMEHT 3HHUKHEHHS CHHBOTO 3a0apBIICHHS
HOOKPOXMAJIBHOI CITOJIYKH, IKY YTBOPIOIOTh aTOMHU HOAY 3 KPOXMAJIEM.

Bu3HauMBIIM KOHLEHTpaLil0 HOMy 3a JIONOMOTOK TUTPYBaHHS PO3YMHOM
Tiocy/b(haty, 3Haii1eMo PiBHOBAXKHY KOHIIEHTpallio ioHiB Fe*'

32 UMM JaHHMH pO3pAxXOBYIOTh KOHIeHTpamii  iomiB Fe' ta 17
BUKOPUCTOBYIOUH iX NTOYATKOBI 3HAUYEHHA. Y PIBHOBO)XKHOMY CTaHI KOHIIEHTpALli IIUX
10HIB HE 3MIHIOIOTbCS. [Ipo MOCATHEHHS CMCTEMOIO XIMIYHOI PIBHOBAru J13HAEMOCH
[UIAXOM 0araToOKpaTHUX BUMIPIB KOHLIEHTpAlli HOAY 10 THX Iip, MOKK BOHA HE CTaHE
HOCTIHHOIO.

Taki BumMipu mnpoBoaaTh uepe3 S5, 15, 30, 60, 120 1 130 xB Big MOMEHTY
[OYaTKy JIOCIIY; IPUUOMY, SIK IPAaBUJIO, PIBHOBAra HacTae€ yepes 2 Tof.

Mema pooomu: IpakTH4YHE ONAHYyBaHHS METOJIUKOIO BU3Ha4YeHHA K, Ha
KOHKpPETHOMY MPHUKJIIai 000POTHOT peaKiii.

Ilocmanoeka 3a60anHA: BU3HAYNTH: KOHCTAHTY PIBHOBArd TaKO1 PEAKIIIi:

Fe’ + I < Fe* +1°- 7,12 xJIx.

Ilpunaoos ma peaxmueu: Owpetka, konba, 0,01M po3unH HaTpik
Tiocynbdary, 0,02M po3uun kamit oauny, 0,04M po3uun dpepym (III) xmopuny Ta
1%-Huid pO3YMH KpOXMAJIO.

MeToauka 0CaiIKeHHA

bropeTky HamoBHIOIOTH /10 HYJIBOBOI MO3HAYKH PO3YMHOM HATpiil TiocynbdaTy
Na,S,0;. ¥V kon61 3mimytors 100 Ma po3unny kamid oguay 1 100 mu po3uuny
FeCl;, nami BimOuparoTh 25 M orpumanoi cymimii. Yepe3 5 XB micisi MOMEHTY
3MIIIYBaHHS PO3YMHIB JIOAAOTh KUJIbKA Kpamnesib PO3YUHY KPOXMAIIO.

[Ticnst mosiBM CUHBOTO 3a0apBJICHHS PO3YMH THUTPYIOTH SIKOMOTA IIBHUIIE 10
3HUKHEHHS KOJIbOPY, MOCTIMHO CTPYUIyIOUM KOJOy. SIKIIO TUTpyBaHHS 3pOOJIEHO
PaBUIBHO, TO 3a0apBIEHHS BiApa3y XK 3'IBIAE€THCS 3HOBY. 3aMHUCYIOTh 00’ €M (y M)
Na,S,0;, BUTpaueHOTO Ha TUTPYBaHHA. Y Takuil CIOCIO poOJIATh TUTPYBAHHS depes
15, 30, 60, 120 1 130 xB BiJy MOMEHTY 3MIIIIyBaHHS PO3YHHIB.

SIKIo pe3yabTaTH JBOX HACTYNMHUX TUTPYBaHb OyAyTh BIAPIZHATHCS HE
oumpme Hix Ha 0,2 — 0,4 mi1, To QiKCyIOTh HAacTaHHS PIBHOBAru. 3a OTPUMaHUMU
pe3ynbraTaMu OyAylOThb KpHUBY 3aJ€KHOCTI 00’eMy HaTpiii Tiocynbdary, 10
BUTPATUJIN HAa TUTPYBAHHS PO3YUHY, BiJl 4acy Ta 0OYMCIIIOIOTh KOHCTAHTY PiBHOBATH.

O0poOKka pe3yabTaTiB eKCIEPUMEHTY

Ilpuknao po3paxyuky. llpunyctumo, 1o B ymMoBax XIMIYHOi piBHOBaru Ha
25 ma cymiun O0yno ButpadueHo 17,4 ma 0,01H po3unny Na,S,0;. Konuentpariito
Moy B JIITP1 PO3YMHY PO3PAXOBYIOTh 3a TaKOlO (POPMYII0L0:

Vi-Cy1= V2 Cyo,
ne Vi —o06’em Na,S,0; (17,4 min); C, | — koHneHTpaitis Na,S,03 (0,01H); V, — 00’em
PO34YMHY, BUTPAYEHOT0 Ha TUTpyBaHHs (25 mur). [ligcTaBnsitoun 4YUCIIOBI 3HAYEHHS,
OTPUMYEMO TAKUM PE3yJIbTaT:
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_ v,-C, _ 17,4-0,01
VZ
3a pIBHSHHSAM peakilii Ha OJMH MOJIb aTOMIB MOy TIPUIIAJIa€ OJUH MOJIb 10HIB
Fe’", ToMy KoHLeHTparris [Fe2+]p Takox nopiBHIOE 0,0069 MOIB/1.
PiBHOBa)kHa KOHIICHTpaIlid HOAWA-IOHY OyJe JOpIBHIOBAaTH PI3HUIN MiX
BUX1JTHOIO Ta PIBHOBKHOIO KOHIICHTPAIISIMU aTOMIB MOy, TOOTO

=0,0069 momb/m.

*l=c.,

[I"],=0,01-0,0069 = 0,0031 Mo/
AHAJIOrYHO PO3PAaXOBYIOTh PIBHOBaXKHY KOHIEHTpaito [Fe’ N
[Fe3+]p =0,02 —-0,0069 =0,0131 moub/m.

K= 0,0069 - 0,0069 116
0,0031-0,0131

Toni kOHCTaHTa pIBHOBAaru

KoHTpoJIbHI NMUTAHHA M 3aBAAHHSA JJIs1 CAMOCTIHOI po0oTH

1. SIx1 xiMI4H1 peakuii Ha3UBalOTh OOOPOTHUMU?

2. Skuit ctaH 060POTHOT CUCTEMH HA3UBAIOTh XIMIYHOIO PIBHOBArow?

3. ki ¢akTopu BIUIMBAIOTh HA 3MIIIEHHS XIMIYHOI pIBHOBaru B OOOPOTHHUX
npouecax?

4. Bix AKUX YMHHUKIB 3QJIC)KUTh KOHCTaHTa XIMI4HOT piBHOBaru?

5. Illo nmoka3ye KOHCTaHTa piBHOBAru Kj, 1 Ik BOHa PO3paxOBYIOTHCS?

6. Chopmymroiite mpunnun Jle-Illaremnse.

7. HaBeniTh mpukiag o00pOTHOI peakilii B ra3omo/Ii0Hii cuctemi (OTpUMaHHS
aMOHIaKy) Ta BIUIMB Pi3HUX YNHHUKIB HA CTAH PIBHOBATH.

JlabopaTtopna poGora Ne 7

[IPUT'OTYBAHHS PO3UYMHIB I BUSHAUYEHHS X KOHIIEHTPAIII
TeopeTuuHi MoI0KEeHHS

Icmunnum po3uunom HA3HBAIOTh TOMOTCHHY CHCTEMY 3MIHHOTO CKIIAIy, Y
SIKY BXOJIMTH JIBa i O1IbIIIE KOMITIOHEHTIB.

Konyenmpauyin Bupaxae BiHOIICHHS KUIBKOCTI PO3YMHEHOI PEYOBHUHU O
KUIBKOCTI PO3UHMHY UM PO3UMHHUKA. HalO11bI1 MOIMPEHUMU CIOCOOaMH BUPAKCHHS
KOHIIEHTpallli pO3YUHIB € IPOLEHTHA KOHIeHTpawisd C,, MoisipHa KoHueHTpauist C,,
HOpMaJbHa KoHleHTpauis C,, MoiusibHa C, 1 TUTp T.

Monapna konyenmpauisa C,, IOKa3ye KIJIbKICTh MOJIIB PO3YMHEHOI PEUOBUHU,
10 MICTUTHCA B 1 J1 po3uuHy.

Hopmanvnha xonuenmpauin C, TO0Ka3ye KUIBKICTh MOJIB €KBIBaJICHTIB
PO3YMHEHOT PEYOBUHHU, 110 MICTUTHCA B 1 JI pO3UHHY.

Monanvna xonyenmpayia C, TO0Ka3ye KUIBKICTb MOJIB pPO3YUHEHOI
PEYOBHHM, IO MICTUTHCS B | KT pO3UYMHHUKA.
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Tump (T) nokazye KUTbKICTh TPaMiB POZYUHEHOI PEUOBUHH, 110 MICTUTHCS B
1 M po3unny.

Mema po6omu: OBONOMITH TEXHIKOI MPUTOTYBAHHA PO3UMHIB, 3aCBOITH
CIOCOOU BUPaXKEHHS 1X KOHIICHTpPAIIH.

Ilocmanoexa 3a60anns

Po3paxyBaTu: HOpMajabHICTh TPUTOTOBAHOTO PO3UMHY HITPATHOI KHCIIOTH.

Ilpunaoos ma peaxmueu: OrOpEeTKa, KOHIYHA KoJi0a, IIMETKa, apeoMerp,
10%-Huii po3uuH HiTpaTHOI KUCIOTH, 0,1H po3unH HaTpii rigpokcuny ta 1%-Hui
po3uuH penondraneiny.

MeToauka n0CaiaKeHHA

Hpuzomyeanml 0,1n posuuny Himpamnoi kucnomu. HiTpaTHy KHCIIOTY
HAJIMBAIOTHh Y MIPHUM HUIIHAP 1 BU3HAUYAIOTH ii TYCTHHY 3a JOMOMOIOI0 apeoMETpa.
3a JOBIIKOBOIO TabJWIlel0 BU3HA4aroTh MacoBy uactky HNO;, mio BiamoBimzae
BCTAHOBJIEHIM TYCTHUHI.

Kopuctytounch BenMuMHAMU TYCTHHH Ta MacoBOi YacTKH, PO3PaXOBYIOTh
00'eM BHXIJIHOI HITPaTHOI KUCJIOTH, MOTpiOHMI mnst mpurotryBaHHa 250 mu 0,1H
po3urHy. 3a JOMOMOrol OIPETKH BIAMIPIOIOTH PO3paxOBaHUM O00'€M KHCIOTH B
MIpHY KOJIOy MiCTKICTIO 250 MJI, JIOJIMBAIOTh /10 MITKU JAMCTHIHOBAHOIO BOJOIO,
3aKpUBAIOTh MPOOKOI0 Ta PETEIHHO MEPEeMIlTyIOTh. YHACTIIOK I[HOTO OJEPKYIOThH
0,11 pozunn HNO;. Yepe3 HeTOCBITUEHICTh E€KCIEpUMEHTaTOpa (HETOYHICTh MpHU
BIIMIpIOBaHH1 OIOPETKOIO0 KUCJIOTH, y JOBEJICHHI 11 piBHS 10 MOTPIOHOI MO3HAYKH),
OTPUMaHUM PO3YMH KHCIOTH MOXE He BiAmoBimatu HopManbHOCTI 0,1H. Tomy mis
olepKaHHS OiIBII TOYHOTO 3HAYCHHS KOHIEHTpAIl PO3YMHY KHUCJIOTH WOTO
TUTPYIOTh PO3YMHOM JIYTY BiJIOMOi KOHIIEHTpAIIli.

JIJist IbOTO MIMETKOI0 BiIOMPAIOTh y KOHIUHY KOJ0y 25 Ma pozunny HNO;,
nonawTb 2 — 3 kparil iHauUKatopa (eHondTaneiny Ta 3 OIOpETKH KparuisiMu
JOJIMBAIOTh PO3YMH JIYTY J0 MOSIBU CTIHKOro poxeBoro 3adapmieHHs. Llel mporec
HA3WUBAIOTh mumpyeannam. TUTpyBaHHS TMOBTOPIOIOTH IIE NBa pa3u. PesymbraTth
IBOX OCTAHHIX TUTPYBaHb HE IMOBHUHHI BIJpi3HATHCS Ouibm HiX Ha 0,1 mu. [am
pPO3paxoBYIOTh CepeHE 3HAYeHHS 00'eMy pO3UMHY JYry, IO BUTPATUIM Ha
TUTPYBaHHS, a MOTIM HOPMAJIbHICTh MPUTOTOBAHOIO PO3YMHY KHCJIOTH 33 TaKOIO
dbopmyioro:

ne Cy, Vi — xoHueHTtpaiiist Ta 00'eM kuciotu, Cyp, V> — KOHIIEHTpallis Ta 00'eM JIyry.

KoHTpoubHI nMTAHHA i 3aBIAHHA 1JIA CAMOCTIHHOI po0oTH

1. Po3paxyBatu MOJIIpHY, HOpMaJIbHY Ta MOJISUTbHY KoHIeHTparii 20%-Horo
PO34YMHY XJIOPUAHOI KMCIIOTH.
2. Sxwnit 06'em 0,11 pozunny H,SO, Mmoxkna nmpuroryBatu 3 2 1 2M po3unny?
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3. Sxy macy KOH mnotpibno po3uumHuTd y Boji, mo0 onepxkatu 200 mi
2H pO34MHYy?

4. OxapakTepuzyWTe MOHATTS KOHIIEHTpAIlli, PO3YUHHOI PEYOBHUHH,
PO3YMHHUKA.

5. Ski icHyIOTh HaWOUIBII MOWIMPEHI CIOCOOM BUPAKEHHS KOHLIEHTpALli
pO34YnHIB?

6. JlaliTe BU3HAYEHHA MOJIAPHOI, HOPMAJIBHOI Ta MOJISJIBHOI KOHILIEHTpalli
PO3YHHIB.

7. SIKy XapakTepUCTUKY PO3UMHY B10Opa)xae MOHATTS TUTPY?

8. Y yomy nonsirae mpoiiec TUTpyBaHH:?

JlaGopaTopHa po6ora Ne 8

IOHHI PEAKIIII
TeopeTuuHi MoJI0KeHHS

VY po3unHax eNeKTPOdITIB XIMIYHI peakilii MpoXOoJsATh MPH B3a€MOJII 10HIB
TUIBKM B TUX BUIAJKaX, KOJU BHACHIJOK PEaKIli YTBOPIOIOTHCS GAMCKOPO3ZUUHHI
pedoeunu, 10 BUIANAIOTh B o0cal, Jemki (ra3omnojiOHi) CHOJYKH abo
cnabKooucoyiiioeani peuogunu. 3a TAKUX YMOB pIBHSHHS 3alUCYIOThCS B
MOJIEKYJISIpHIN Ta 10HHIN Popmax.

B ioHHHMX pIBHSHHSX CUJIBHI €JEKTPOJITH MalTh OyTH 3allMCaHl y BHIJIAII
10HIB, a cna0Ki, BaXKOPO3UMHHI ¥ Ta30MOJI0HI CIOMYKH — Yy BHUTJIAII MOJEKYI.
Hanpuxnan:

BaCl, + Na,SO, = BaSO,J, + 2NaCl (MoOJIEKyJISIpHE PIBHSHHS);
Ba® +2Cl~ + 2Na" + SO,~ = BaSO,|+ 2Na™+ 2Cl~  (moBHe i0HHE PiBHSHHS).

[onu HaTpiro 1 xJopy He OepyTh ywacTi B LiboMy rmporeci. [lepenumemo
OCTaHHE PIBHIHHS 0€3 ITNX 10HIB, TOI

Ba®™ + SO,”~ = BaSO.| (ckopoueHe 10HHE PIBHSHHS).

Mema po6omu: onaHyBaTH METOAMKY BUKOHAHHS XIMIYHOTO E€KCIEPUMEHTY
B3a€MO/IIi €JIEKTPOJIITIB 1 CKJIAJaHHS PIBHSHb peakliil y MOJIEKYJSpHIA Ta 10HHIH
dbopmax.

Ilocmanoeka 3a60anns

[IpoBecTr MOXIIHBI 10HHI peakilii MK MepeTiueHUMU HIDKYE EJIeKTPOIITaMHU 1
CKJIACTH iX pIBHSHHS.

Ilpunaooa ma peakmueu: npoOipku, manbHUK, 10%-H1 pO3UUHU EIEKTPOTITIB
NaOH, CH3COON3, HQSO4, B&Clz, N&QSO4, AIQ(SO4)3, FGSO4, CUSO4, NaZS.
Awmoniii xsnopuny NH4CI Mae 6yt B KpucTamiyHOMY BUTJISIL.
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MeToauka 10CaiiKeHHA
1. Ionni peakuyii 3 ymeopeHHAM C1a0K020 e1eKmpoimy

a) Y mpoOipky BBOAATH Silbka KPUCTATIB aMOHIH XJOPHIY # IOJHUBAIOThH
2-3 M1 pO3YMHY HATpid TIAPOKCHAY. 3JIerka HarpiBaroTh MNpPOOIpKy. 3a 3amaxom
BU3HAYAIOTh, SIKUW ra3 MpH boMY BUILIMBCA. CKIaJa0Th PIBHSAHHS PEaKIii.

0) Y npoOipKy 3 po34yMHOM HATpiil aneTaTy MOJUBAIOTh CYJIb()ATHY KHUCIOTY.
3a 3amaxoM BH3HAYaOTh HASBHICTh OLITOBOI KMUCIOTH. CKIIaat0Th PIBHAHHS peaKIlii.

2. louni peaxuii 3 ymeopeHHuam ocaoie

a) Y Tpu npoOipKku HAJIMBAIOTH MO KUIbKa Kpameiab po3urHy Oapiil XJopumy i
JOJIal0Th B OJHY 3 HUX PO3YMH HATpidl cynbdaTy, B APYyTry — PO3UMH CyIb(paTHOI
KHUCIIOTH, Y TPETIO — PO3UMH altOMiHINA cynbdaTy. CrocTepiraloTh mosiBy 0OJIHaKOBUX
ocaniB. CKIIaatoTh PIBHSHHS PEaKIlii.

0) ¥ nepury npo0Oipky nonatoTh 2 — 3 kparii po3uuny ¢epym (II) cynbdarty, a
B JIPYTY — TaKky camy KuibKicTh po3unHy KyrnpyM (II) cynedary. B oOuasi npoOipku
JOJIMBAIOTH PO3YMH HATpiH cynbdiny. CkiagaroTh pIBHSIHHS PEAKIIIn.

KoHTpoabHi nuTaHHA 1 3aBJaHHA IS CAMOCTIiTHOI podoTHn

1. V sxux BUMaaKax MalOTh MICIIe peakilii MiX pO3YMHAMHU €JIEKTPOTITIB?
2. CkJ1acTH MOJICKYJISIpHI ¥ 10HH1 PIBHSIHHS JUIS TAKUX PEaKITii:

a) Alz(SO4)3 + Pb(NO3)2 — 6) /nS + HCl —
B) Zn(OH), + NaOH — r) HCN + NaOH—
n) Fe(OH); + HNO; —

JlaGopaTopHna po6ora Ne 9

IOHHMI JTOBYTOK BOJM. BOJHEBUI [TOKA3HUK.
TIJIPOJII3 COJIEU

TeopeTu4Hi Mo10KeHHS

Bona — myxe cnabkwmii enektporit. HesHauHOIO MipOI0 BOHA TUCOITIFOE HA TaKi
10HM:
H,0 < H + OH".
3acTocyBaBIM 3aKOH JIii Mac JI0 I[bOTO 00OPOTHOTO MPOIIECY, OJEPKUMO BHpa3
koHcTauTu aucoriami H,O
_[H']-[OH ]
[H,0]

n
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Ipu temmneparypi 22 °C  Ky(H,0) = 1,8 107'°. I3 Bupasy K, 3Haiizemo
N0OYTOK pIBHOBaYKHUX KOHIICHTpAIliil 10H1B H' i OH", To6T0

[H'][OH"]=1,8 10~'°[H,0].

OCKUIbKM 10HIB BOJHIO W THAPOKCHAY y BOJl HE3HA4YHAa KUIbKICTb, TO
IPAKTUYHO BOHA Oy/ie ICHYBaTH y BUTJIISAII MOJIEKYJ, 1 TOMY YHCJIO MOJIIB BOAH B 1 1
JopiBHIOE i1 Maci, mojineHiii Ha MoNspHY Macy (I'yCTHHA BOJIM CTAHOBHTBH 1r/cM’),
TOOTO

[ H,O] = 1000/18 = 55,56 Moub;
[H][OH ]=1,810"" 55,56 =10""%
[H][OH ]=10"".

OtpumaHne 3Ha4YCHHS IOHHO20 000YMKY 600U € CTAJIOKO BEIIMUYMHOIO JJI TaHOT
TEMIIEPATYPHU.

KinbkicTh 10HIB BOJHIO W THIPOKCHUIY B HEHTpaJIbHOMY PO3UMHI OJHAKOBA,
a caMme:

[H']=[OH"]= 10" momus/x.
KonmuenTpaito ionis H' po3paxoByoTs 3a Takoro (popMyIIok0:
[H] = C,ak,

ne C,, — MoJIsipHa KOHIIEHTpaIlisl, MOJIB/JI; 0L — CTYyIiHb JUCOILIAIli; kK — KIJTBKICTh 10HIB
H', mo yTBOPIOIOTECSA TIPH JMCOIANi] OHi€T MOTEKYIH KHCIOTH.
3a KOHUEHTpAIIIEI0 10HIB BOJAHIO B PO3UMHI CYJSTh PO XapaKTep cepeloBUIIa,
30KpeMa
[H7=10"" - HEUTpaJIbHE;

[H] > 1077 — xucne;
[H] < 1077 — myxHe.

Anle 3pyuHilIe XapaKTEpU3yBaTH CEPEIOBHUINE HE 3a KOHIICHTPAIIIEI 10HIB
BOJHIO, a 32 11 JI€CATKOBUM JIOTapu(PMOM 3 MPOTHIICKHUM 3HaKoM. L[t0 BemmuuHy
Ha3UBAIOTb 600HE6UM NOKA3HUKOM, & CAME:

pH=—Ig[H"].

Sxmo pH po3unnHy nopiBHIOE 7, TO 1€ cepenoBulle HeWTpansHe, pH > 7 —
ayxkue, pH <7 — kucne. [Ipakruuno pH 3MintoeThest B Mexkax Bin 0 mo 14. [Homi 3a
aHAJIOTI€I0 3 BOJHEBUM MOKa3HUKOM BU3HAYAIOTh 2IOPOKCUNbHUI HOKA3HUK, TOOTO

pOH = — lg[OH'].

Jlist Oy ab-sikoro BogHoro po3uuny npu 22 °C  pH + pOH = 14.

CepenoBuille MOXHa TaKOX XapaKTepU3yBaTH 3a JOMOMOIOK KHCIOTHO-
OCHOBHMX 1HAMKATOpiB. HalOunbll NOMIMPEHUMHU Ccepel HUX €  JIAKMYC,
dbeHondTanein i METUIOPaHK.
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T'ioponizom coneii Ha3UBAETHCS B3aEMOIIS 10HIB COJTI 3 BOJOK0. MOXKIIMBI Taki
BapiaHTH T1IPOJII3Y:
a) ClJIb, YTBOPEHA CHJIbHOK OCHOBOIO 1 CJIA0KOI0 KUCJIOTOIO:

KCN + H,0 < HCN + KOH;
CN™ + H,0 < HCN + OH™ — cepenouiiie nyxHe, pH > 7;

0) cisib, yTBOpPEHa CJIa0KOK OCHOBOIO 1 CUIIBHOIO KHCIIOTOIO:

NH4CI + H,0 < NH4OH + HCI;
NH," + H,0 < NH,OH + H" — cepenosume kucne, pH < 7;
B) ClIb, yTBOPEHA CJIA0KOI0 KHCIOTOIO 1 CIA0KOK OCHOBOIO:
CH;COONH,4+ H,O0 < CH;COOH + NH,OH.

KucnoTHicTh cepenoBuIlia 3yMOBIIEHA BIIHOCHOIO CHJIOIO CIa0KOi KUCIOTH a0
c1abKoi OCHOBH, 1110 YTBOPIOIOTHCS BHACIIIOK T1APOITI3Y.

Coui, yTBOpEHI CHUJIBHUMHU KHUCJIOTaMHU ¥ CHJIBHUMH OCHOBaMH, IPAKTUYHO
TIAPOI3Y HE MiAIatl0ThCS.

[Tpu rimpomi3i coneit ciaOkux 0araTOOCHOBHBIX KHCJIOT PEAKIisl MPOXOJHTh
TaKMM YMHOM, 1110 HA TEPIIOMY CTYNEH1 B PO3UMHI YTBOPIOIOTHCS KHUCII COJIi, a Ha
JIPYyromy — ciiabKi KUcCJIOTH, TOOTO

I crymninb
Na,CO; + H,O < NaHCO; +NaOH ; CO;*~ + H,0 < HCO;™ + OH™;

II cryninb
NaHCO3 + HzO < NaOH + H2C03 ; HCO3_ + HZO = H2C03+ OH".

S0 ciyib yTBOpEeHa c/1a0Ko0 0araTOKMCIOTHOK OCHOBOIO, TO T1APOIII3 TAKOK
BIIOYBa€ThCS CTyMiHYACTO, 30KkpeMa s ZnCL:

[ cryminb
ZnCL, + H,0 < ZnOHCI + HCI; Zn*" + H,0 < ZnOH + H™;

II cryninb
ZnOHCI + H,0 < Zn(OH), + HCl; ZnOH' +H,0 < Zn(OH),+H".

Mema podomu: NOCIITUTH TIPOLECH T1APOII3Y COJEH Yy pO3UHHAX.

Ilocmanoeka 3a80annsn

BusnaunTu: BogHeBUi MOKa3HUK CEPEAOBHINA MEPETIUSHUX HUKYE PO3YUHIB 1
CKJIACTH MOJICKYJISIPHI Ta 10HH1 PIBHSIHHS T1pOJIi3y COJIEH.

Ilpunaooa ma peakmueu: npoOIpKH, NATBHUK, IHIUKATOPHUHN mamipenpb, 10%-Hi
PO34YMHU cojiel UMHK cyibdaTy, HaTpiid kapOoHaTy, HaTpiil auerary; 0,1H po3uuH
XJIOPUIHOI Ta OUTOBOI KKCIOTH; 0,1H po3unHy aMOH1H Tiapokcuay Ta 1%-Hi po3urHH
nakmycy, GpeHonadTaneiny, MeTUIOPaHXKY, AUCTHILOBaHA BOJA.
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MeToauka 10CaiIKeHHA

1. 3abapenenns inoukamopis y pizHuUX cepeoosunyax

VY mricte po6ipok nmomictuty 1o 10 Kparnenb AUCTUILOBAHOI BOJU M J0JATH
nmo 1 — 2 xparuii: y mepur JBI — PO3YMH JIaKMYCY, Y HACTYIHI JIBI — PO3YHH
METHJIOpaHX Ky, a B pemTy — po3uuH QeHondraneiny. I[lozHauntu B Tabm. 7
3a0apBIEHHS [IUX PO3YMHIB Y HEUTPAILHOMY CEPEIOBHIILI.

Jonatu y mepiii 3 TpbOX Hap MpoOIPOK MO KiIbKa Kpamneidb PO3UHHY JIYTY i
3aikcyBaTH B TaOJIHUL iX 3a0apBICHHS.

VY pemty mpoOipoK ToAaTH MO KiUThbKa Kpamneib KHCIOTH i TaKoX 3adiKCyBaTH
B TaOIUIl 3a0apBICHHS PO3YUHIB.

Tabmuns 7
PesynbTaTu gocnikeHHs
3a0apBieHHs PO3UHHIB
Ha3pa inaukatopin -
KHCJIE HEWUTpaabHe Ty>KHE

Jlakmyc

denondranein

Metunopanx

2. Buznauenna pH 3a 00nomozoio ynieepcaibHo2o iHOuKkamopa

Y dorupu mnpoOIpKKM HAJUTH HEBEJIMUKY KIIBKICTh PO3YUHIB: Yy TIEPIIY.
XJIOPUTHOI KUCIIOTH, Y JPYTY — OILITOBO{, Y TPETIO — aMOHIH TUIPOKCUTY, Y YETBEPTY
— JUCTWIBOBaHOI Boau. Bumipsatu pH mnepenideHHx po34yMHIB 3a JOMOMOTOIO
YHIBEPCAJIBHOTO 1HIUKATOPHOTO MaTipIIs.

3. I'ioponiz coneit

VY Tpu npobipKu HAUTHU MO KIJIbKA Kpareib: y nepuy — JUCTUIbOBAHOI BOAM,
y Ipyry — PO3YHMHY IIMHK CylibdaTy, y TpPET0 — HaTpiid KapOoHaTy. Y KOXHY 3
npoOipok jonatu mo 1 — 2 kpamm jgakmycy. [lopiBHATH 3a0apBieHHS PO3YUHIB 1
BU3HAYUTH, sIKe 11e cepeaoBuiiie. CKIACTH MOJIEKYJISPHI Ta 10HHI PIBHSHHS T1pOJIi3y
CoJIeH.
4. Bnaue memnepamypu na 2ioponis coneil

Jlo po3umHy HaTpiii ameraty nmomatu 1 — 2 kpamii ¢enondraneiny Ta
BU3HAYUTH IHTEHCUBHICTD Horo 3a0apBieHHs. Harpitu mpoOipKy 10 KUITIHHS 1 3HOBY
OIIHUTH 1HTEHCUBHICTH 3a0apBICHHS PO3UHHY.

KoHTposbHI NUTAHHA il 3aBJIaHHA JJIA CAMOCTIHHOI podoTH

I. Busnauutu pH po3umHy # XapakTep cepeAaoBulla, y SKOMY MOJISIpHA
KoHIIeHTpais ionis H' nopisuioe 2,8 107> Mob/a.
2. Boaneswuii nokasuuk pH = 9,05. Pospaxysatn [OH™] i [H'].
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3. Slke cepenoBumie OymyTh maTu po3uuHu cojeit AlCl;, Na;PO,, NaHCO;?
Hanumiite MoseKymsipHi Ta 10HHI PIBHSHHS T1IPOII3Y.

4. JlaiiTe BU3HAYEHHSI 10HHOTO J0OYTKY BOJIU.

5. o sBAsAIOTH COOOI0 BOAHEBUM Ta IJIPOKCUIBHUI MOKa3HUKU?

7. 3anuiuiTh MOKJIMBI BapiaHTU TIAPOJi3y COJE€H 3 BIANOBIIHMMHM 10HHUMU
PIBHSHHSIMU.

8. SIki coii mpaKTUYHO HE MiJIIaI0ThCA T1apoIi3y?

JlaGoparopua podora Ne 10
KOJIOIJTHI PO3YMHU

TeopeTuuHi MoJ0KeHHS

JlucnepcHumu Ha3WBAIOTh TaKi CUCTEMHU, Y SIKUX OJIHA PEUYOBHHA PO3IMOiICHA
B IHIIIM y BUTJISA1 Ay>Ke APIOHUX YACTHHOK.

PosnoaiieHy peduoBUHY HA3UBAIOTh OUCHEPCHONW (ha3oro, a PEUOBUHA, Y SIKIH
BOHa TepelyBae, — OUCHEPCIltHUM CepedosUUeM.

3anexHo BiJ pO3MiIpy YaCTHMHOK JIMCIIEPCHOI (a3u CUCTEMHU MOIUISIOTHCS Ha
TPH THIH: iCHMUHHI PO3UMHH — AiaMeTp 4acTHHOK < 107 M; Konoiomi posdunmuu —
JlaMeTp YacCTHHOK Bij 107 bi (e} 107 M, 2pybi Oucnepcii — JiaMeTp YaCTUHOK
nepesuirye 107 M.

IcHye nBa MeTOau Ofep>KaHHSA KOJOIHUX PO3YMHIB: AUCTEPCIMHHM, KOTPHIA
NPUIYCKa€E TOJAPIOHEHHS BEIMKUX YaCTUHOK JI0 PpO3MIpIB KOJOiTHUX, 1
KOHJICHCAIIIMHUNA — YKPYHMHEHHS OUThII JPIOHUX YACTUHOK (MOJIEKYJ UM aTOMIB).
JlucnepryBaHHS ~ 3MIMCHIOIOTh NUISXOM  MEXAHIYHOTO YW  yJIBTPA3BYKOBOTO
noapioHeHHs. KoHneHcamiifHuii MeTox 3BUUaiiHO 0a3y€eThCs HA XIMIYHHX pPEaKIisX.
PosrasitHeMo CTpyKTypy KOJIOITHOT YACTHHKH Ha KOHKPETHOMY MPHUKIIAIl 30JIO
apreHTyM XJIOpUJY, IO YTBOPIOETHCS MPHU B3a€EMO/1T PO3UHHIB, TOOTO

NaCl + AgNO; = AgCl{ + NaNO;.
Ci G,

[Ipunyctumo, mo C; > C,, TOMy B HaJUIMIIKy MaemMo Hatpid xmopua. Toxi
CTPYKTYPY YTBOPEHOi YaCTUHKH, SIKa 3BETbCS Miyenow, MOXHA TMOAATH TaKUM
YUHOM:

{ (AgCl),, nCI~ (n—x)Na'} xNa',
ne (AgCl), — kpuctamiuauii arperat; nCI~ — 10HHW, 110 BU3HAYAIOTH MOTEHIlIAJ
(amcopOyroThcsl Ha TOBEpXHiI KpHcTamiuHoro arperary); nCIl (n—x)Na = —
afcopOLiiHUN  1map, KU CKJIAaNaeThcs 3 10HIB, IO BHU3HAYAIOTh MOTEHIlIAN, Ta
afcopbiitHoro mapy mpotuioHis, T06To (n—x) Na'; { (AgCl), nCI~ (n—x) Na'}*~ —
rpanyia abo KonoiaHa yacTuHKa; xNa' — IpOTHiOHM AuQy3HOro mIapy.

Konoinni cuctemu MOCUTH CTIHWKI 4Yepe3 HASBHICTh Y KOJIOIIHUX YaCTHHKAX
OJTHOMMEHHUX 3apsiB. SIBUINE YKPYHMHEHHS KOJOIMHMX YACTHHOK HA3WBAETHCS
Koazynayicto. Bona Moxxe 3111CHIOBATHCS BHACTIJIOK JTOJIaBaHHS €JIEKTPOJIITY, 3MIHH
pH cepenoBuia, Temnepatypu, mija J1€10 JEIKUX BUCOKOMOJIEKYJISIPHUX OpPTraHiuHUX
cronyk (TojliakpuiiaMizly, MOJIOKCY Ta 1H.), YAbTPa3BYKY. YKPYIHEHHS KOJIOITHUX
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YaCTUHOK CYNPOBO/KYETHCS BHUIAIIHHAM B 0CaJl BaXXKKOPO3UMHHOI PEYOBUHHU.
3BOPOTHUN TPOIEC MEPEXOJy OCaay B PO3YMH Yy BUIIISIAI  KOJOIJHUX YACTHHOK
SIBIISIE COOOI0 nenmu3auir.

Mema po6omu: HaOyTM HaBUYOK OTPUMaHHS KOJIOIJHUX PO3YMHIB Ta
JOCIIIIUTH TXH1 XIMIYH1 BJaCTHBOCTI.

Ilocmanoeka 3a60anns

Onepsxatu: 3016 pepyM (III) rigpokcumy, KoaryJssHT.

Ilpunaooa ma peakmueu: XiMiuHa CKJISTHKA, TPOOIPKU, HAIbHUK, 2H PO3UYHH
HaTpil cynbdaty, 2%-auit po3unH depym (III) xmopumy, 0,1%-Huii crnmuproBwmii
PO3YMH CIpKH Ta AWCTUIHLOBAHA BOJA.

MeToauka 10CaiIxKeHHA
1. Ooeprcannsn 30n10 gpepym (II1) ciopoxcudy

Hamutu B xiMiuHy ckiIsHKy 40 — 50 M JDHCTHIIROBAHOI BOIHW, HATPITH O
KUITIHHS W J0JaTH B KUIUIAYY BOAY KparwisiMu 2 — 3 mi 2%-Horo po3uuHy ¢epym
(III) xmopumy. Cmocrepirat TOsIBY dYepBOHO-KopuuHeBoro 30it0 ¢epym (III)
TAPOKCU]TY BHACTIIOK PEaKIii riIpoii3y coiii, TOOTO

FeCl; + 3H,0 = Fe(OH); + 3HCL.

300pa3uTu CTPYKTYpPY KOJIOiTHOT YaCTUHKH, BBOXXAIOUH, IO B aJCOPOIIHHOMY
. .. 3 ..
mapi HasBHi ionu Fe ", Po3uun 36eperty A/ HACTYIIHUX JOCiIiB.

2. Ooepoicanns 307110 cipKu

Y mpolipKy 3 TUCTHUIHOBAHOKO BOJOIO JIOJAATH TPOXH CIHUPTOBOTO PO3YHHY
cipku. Crioctepiratu rnosisy MyTHYBaTO-0JIAKUTHOTO 3a0apBIICHHS.

3. Koazynauia 30nie

Jlo orpumanoro B nepmomy gociiai 3oito ¢pepym (I1I) rigpoxcuay nonatu 2H
po3unH HaTpiii cynbdary. Cnocrepiratu mosiBy Kamamyti. IlosicHutu airo
EIEKTPOIITY, IKUWA KOATYIIOE.

KoHTpoabHi nUuTaHHA i 3aBJaHHA IS CAMOCTIiTHOI podoTHn

1. HaBenith mpuKIIaau KOJOiITHUX PO3YMHIB 1 CYCIIEH31M.

2. JlaiiTe BU3BHAYEHHS PEYOBHH, 110 HAJICKATH /10 T'EIIB.

3. KonoigHi 9acTWHKH 3a/1aHOI CHCTEMH MAarOTh HEraTUBHI 3apsau. SIKuif i3
3a3HaYEHUX eNIEKTPOiTIB Oyae Halikpamum koaryisaToMm: NaCl, CaCl, uu AlCl5?

4. ki cucteMH Ha3UBAIOTHCS TUCTIEPCHUMMU?

5. HaBeniTh Ha3BU TUIIIB CHUCTEM 3aJI€KHO B1Jl PO3MIPY YACTUHOK JUCIEPCHOI
dazm.

6. Lo sBsit0TE COO0K0 MPOLIECH KOATYJIAIIT Ta MeNTU3allii.

7. SIki BU 3Ha€TE METOAM OJCPKAHHS KOJOiMHUX po3unHiB? JlaiiTe mosicHEHHS
JI0 KOKHOTO.
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JladbopaTopHa po6ora Ne 11
OKMCHO-BIJHOBHI PEAKIIII
TeopeTuuHi MoJI0KeHHS

OKUCHO-6i0HO6HUMU HA3UBAIOTh pEakKilii, y SKUX BIIOYBa€ThCS 3MiHA
CTYIICHIB OKMCHEHHS €JIEMEHTIB, 1110 BXOIATH JI0 CKJIaTy pearyrodnx pPeuyOBHH.

Cmynenem OKUCHeHHA Ha3UBAETHCI YMOBHUU 3apsij, IO OJ€pXkaB OU JaHUU
€JIEMEHT, SIKOM B HbOMY BCI1 MOJIUJICHI MapH €JIEKTPOHIB OyJIH LIIKOM BIATATHYTI B 01K
OUTBII €NEKTPOHETaTUBHOTO EJIEMEHTA.

CtyniHb OKMCHEHHSI MOXKE€ MAaTH J0JaTHE YH BijJ €eMHE a00 HYJIbOBE 3HAUCHHS.
HynpboBuii CTymiHb OKHCHEHHS MAaOTh aTOMH W MOJIEKYJHM TPOCTUX PEUYOBUH.
AnreOpaiyHa cyma BCIX CTYINEHIB OKMCHEHHS B Oy/Ib-SIKi CIIONTYIl Ma€ MOPIBHIOBATH
HYJIIO.

OKucHenHnam HA3UBAIOTH MPOIIEC BiJJadl €JIEKTPOHIB aTOMaMu YU 10HAMH, a
6i0H06/1eHHAM — TIpDUETHAHHS 1X. OKUCHUK — 1€ PEYOBUHA, 10 CKIIAIy SIKOI BXOJIUTh
€JIEMEHT, 3/IaTHUI NPUETHYBATH €IEKTPOHU, TUM CAMUM 3MEHIIYIOYH CBif CTYIiHb
OKHCHEHHS. BioHo6éHuk — 11e¢ pedoBHHA, 1O CKIIAAY SIKOI BXOJUTH €JIEMEHT, 31aTHUN
BTpayaTH €IEKTPOHU, THM CaMUM 301IBIIYIOYH CBiil CTyHiHb OKMCHEHHS.

[Ipu ckiramanHi piBHSIHL OKMCHO-BITHOBHUX PEaKIlii JOIIILHO JOTPUMYBATHUCS
TaKOTO MOPSAKY:

1. Hamucatu cxeMy peaxiiii.

2. IlocTaBuTH 3HAYEHHS CTYIEHIB OKUCHEHHS HaJl €JIeMEHTaMu i MIAKPECIUTH
Tl 3 HUX, SIK1 3MIHIOIOTh CTYIIHb OKUCHEHHSI.

3. CkJlacTu eNIeKTPOHHI PIBHSHHS i po3paxyBaTu KOe(ILI€HTH, 3aCTOCOBYIOUU
METO] €JICKTPOHHOTO OajnaHcy.

4. Tlepenectu po3paxoBaHl 3Hau€HHS KOE(DILIEHTIB y CXeMy peakiii, MoTiM
3pIBHATH METalH, 10 HE 3MIHWJIMA CTYNEHS OKHWCHEHHS, Najl 3pIBHITH KHCJIOTHI
3anumky Ta ioan H' .

5. Jns mepeBipku 3HaWIEHMX KOEQIIIEHTIB BUKOPUCTATH OallaHC KHUCHIO.
Hanpuxian:

K"'Mn"’0,7*+16H"'Cl™' = 2K"'CI"' +2Mn"*Cl,~' +5CL," + 8H,"' O~

2 Mn""+5¢ =Mn"- B1JTHOBJICHHS, KMnO,4 — OKHCHUK;
5 [2C17'-2¢ =Cl," — okucuenns, HCI - BigHOBHHK.

Mema po6omu: TOCIITUTH OKHCHO-BITHOBHI MPOIIECH i OMaHYBaTH METOAUKY
CKJIaJIaHHS PIBHSHb OKMCHO-BIJIHOBHUX PEAKITIH.

Ilocmanoeka 3a60anns

BusnauuTtu: mpoiiecu OKHCHEHHS, BIJIHOBJIEHHS, OKHCHHUK Ta BIiJIHOBHUK,
PO3CTaBUTH KOE(DIIIEHTH B PIBHSHHIX OKHCHO-BIIHOBHUX pEakiliid, MpoaHai3yBaTH
okucH1 BactuBocTi K,CryO7 y Kucimomy cepeioBuILIi.
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Ilpunaooa ma peakmueu: NPOOIPKHU, 3ATI3HUN I[BSIX, PO3YWH HOIY,
10-BiICOTKOBI pO3UMHU KynpyM cyibdary, HaTpiil cynbdiTy, CyabpaTHOI KUCIOTH,
Kanii puxpomary Ta kamid womuay; 0,1%-Huil po3uuH Kpoxmairo W JUCTHIbOBAaHA
BOJA.

MeToauka n0CaiaKeHHA
. . 2+
1. Oxkucnennsa 3aniza ionamu Cu

VY npoOipky Ha TpeTuHy ii 06’eMy HanmuTH po3unH coyi CuSOy ¥ 3aHypUTH B
HBOT'O PETEIbHO OYMINCHUH 3aii3Hui 1BsAX. [losiBa Ha MOBEpXHi 3aji3a YEPBOHOIO
HANBOTY METaIeBOl Mijli CBiT4HTH 1o BimHOBICHHS ioHiB Cu’',

CkJtacTv eeKTPOHHI PIBHSHHSA MPOIECIB OKUCHEHHS i BiTHOBIIEHHs. BusiButu
OKHMCHUK Ta BIIHOBHMK. HamucaTu piBHSIHHSA CyMapHOi peakilii [uX MpoIeciB.

2. B3aemoodin iiody i3 nampiii cyavhimom

VY npobipky IOMICTUTH O JEKijbKa Kpameslb PO3UMHIB HOAYy ¢ 1oJatu Tyau
po3uuH Hatpiii cynbdiTy (Na,SO3). Peakiiist BigOyBaeThCs 3a TAKOK CXEMOIO:

I, + N&zSO3 + HzO - N&zSO4 + HI
CkracTu piBHSIHHSI TIPOIIECIB OKMCHEHHS W BIJHOBJIEHHS. BUSIBUTU OKUCHUK 1

BITHOBHUK.

3. Bzaemooia kaniii ouxpomamy i3 Kaaiii H00UOOM y KUCTOMY POZUUHI

VY npoO6ipii 3MiaTi KiJIbKa Kpareib po3unHy kaiiid auxpomaty (K,Cr,07) 1
TaKky caMy KuUIbKicTb 10%-HOro po3unHy cyJjb(aTHOI KUCIOTH, MICS UOTO JOJATH B
poni iHauWKatopy 2-3 Kpami Kpoxmano. J[o OoTpUMaHOro po34MHY KpaIUIsIMH,
300BTYIOYH, TOJATH PO3UMH Kajii HOauAy 10 3MiHU 3a0apBiieHHS Ha cuHe. Peaxiis
IPOXOJIUTH 32 TAKOK CXEMOIO:

K2C1'207 + HzSO4 + KI — Crz(SO4)3 + KzSO4 =+ Iz =+ HQO

4. B3aemooia kaniii ouxpomamy i3 Kaaii cynvphimom y Kuciomy po3uuni

VY npobipky 3 JeKiIbKoMa KpamiiMH Kaliil JuXxpoMaTy O0JaTH TaKy camy
KUTbKICTh 10%-HOro po3uuHy cynb(aTHOI KHcIOTH. [loTiM g0 BMicTy mpoOipku
J0/IaBaTH KpaIUIIMU PO3UYMH HATpid Cynb(piTy A0 3MiHM 3a0apBJICHHS Ha 3€JIEHE.
Peaxiiist B110yBa€ThCsI 32 TAKOK CXEMOIO:

KzCI'zO7 + HzSO4 =+ N&zSOg, — CI’z(SO4)3 =+ NﬁzSO4 =+ KQSO4 + HzO

Cxtactv piBHSIHHS MPOIECIB OKUCHEHHS ¥ BITHOBJICHHS. BUSBUTH OKHCHHK Ta
BiTHOBHUK. Hamucatu piBHSIHHS CyMapHO1 peakiiii uX MpoIeciB.
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KoHTposbHI NUTAHHA il 3aBJIaHHA JJIA CAMOCTIHHOI podoTH

1. SIx1 peakuii HA3UBaIOTh OKUCHO-BITHOBHUMHU?

2. JlaiiTe BUBHAYEHHSI CTYNEHIO OKMCHEHHS.

3. OxapakTepu3yiTe Mporecu OKUCHEHHS Ta BITHOBJICHHS.

4. SIki pe4OBUHU MOXYTh OYTH TUIBKA OKHMCHUKAMHU, SIK1 TIJIbKH BITHOBHHUKAMH,
a K1 1 OKUCHUKAMH, 1 BITHOBHHUKaMU?

5. Slxkoro mopsiAKy MOOUIIBHO — JTOTPUMYBATHCS TIPU HANHCaHHI OKHUCHO-
BIJIHOBHUX PEAKIIIH?

6. CkiacTu pIBHSHHS OKHCHO-BIJIHOBHUX PpEaKIlii, II0 BigOyBarOThCS 3a
TaKUMH CXEMaMU:

1. KQCI'207 + HzSO4 + C2H5OH — KZSO4 + CI'Q(SO4)3 + CH3COH + HZO,

2. MIl(NOg,)Q + PbOz + HNO3 — HMHO4 + Pb(NO3)2 + HQO,

3. NaCrOz + H202 + NaOH — N&QCI’O4 + HQO,

4. KQCI'QO7 + KI + HZSO4 —> CI'Q(SO4)3 + KQSO4 + Iz + Hzo

JlabopaTropHna pooora Ne 12
EJIEKTPOJII3
TeopeTuuHi MoJ0KeHHS

Enexmponizom Ha3uBalOTh OKHCHO-BIJIHOBHHUM MpOLEC, SKUH Bi1IOYyBa€ThCA
IpU MPOXOJKEHHI MOCTIMHOTO EJNEKTPUYHOIO CTPyMy 4Yepe3 pPO3dYMH abo pOo3IliaB
€JICKTPOIITY.

[Tin mi€er0 MOCTIMHOTO EJIEKTPUYHOTO CTPYMY 10HU €JIEKTPOITY HaOyBarOTh
CHPSMOBAHOT'O PyXy: HETaTUBHI 10HU PyXalOThCs 10 @H0Oa (TIO3UTUBHO 3apsIKEHOTO
€JIeKTPOJIa) 1 TOMY HA3WBAIOTHCS AHIOHAMU, a TIO3UTHUBHI 10HU — 0 Kamooa
(HeTaTUBHO 3aps/KEHOTO €JEeKTpoJia) 1 Ha3uBaloThcs kamionamu. Ha aHomi
Bi1OYBa€ThCS MPOIEC OKUCHEHHS, a Ha KaTO/1 — BITHOBJICHHS.

Oco0nMBOCTI XIMIYHUX PEakKIlid, 10 CYMPOBOIKYIOTh MPOLEC EIEKTPOi3y,
3yMOBJICHI TPUPOJIOI0 ENEKTPOJITYy ¥ MarepiasioM enekTpojiB. HaitOimpmn mpocTo
IPOXOIUTH €JIEKTPOJII3 PO3ILIABICHUX COJICH — Ha €JEKTPOAax PO3PSAIKAIOTHCS 10HH,
10 BXOJATH JI0 CKJIaay enekTponity. Hampuknan:

CaCl, < Ca’ +2Cl”

Po3smiaB

(-) katog Ca’ +2é = Ca’-— BigHOBICHHS,
(+) anog 2Cl-—2& = CL,’— oxucHeHHsL.

3HAYHO CKJIQJHIMIMMH BUSBISIOTHCS MPOILECH €JEKTPOIII3y BOJHUX PO3UYUHIB
€JICKTPOIITIB, Ji¢ KpIM 10HIB €JNeKTPOJITy, MPHUCYTHS Ie ¥ Boda. Y mpoleci
€JIEKTPOJII3Y MOXKYTh 3aCTOCOBYBATHUCS Hepo3uunHi i po3uunni anoau. HepozunHHi
(1HepTH1) aHOAM HAMYACTIIIIE BUTOTOBJISIIOTH 13 TJIATUHU U rpadiry.
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[Ipn enexTpomdi3i BOAHMX PO3YUHIB EJIEKTPOJITIB 13 3aCTOCYBaHHSIM
HEPO3YMHHUX aHOJIIB ICHY€E TaKHUi MOPAIOK PO3PSAY 10HIB Ha €IEKTPOAax:

— Ha KaToJ1 HE BIJHOBIIOIOTHCA 10HM aKTMBHUX METaIIB, SIKI PO3TaIllOBaHI B
pAoy Hampyrd MeETaliB BiJ IMOYAaTKy JO0 KaTiOHa aJIOMIHIIO BKJIIOYHO, a
BiHOBMIOEThC H' 3 BOJIH 3a TAKOIO PEAKITI€IO:

2H20 +2é= H2 + ZOH_;

. . . 2 2-
— Ha aHOJIl HE OKHMCHIOIOThCS aHIOHM KHCHeBMICHUX KuciIoT (CO3”7, SO, 7,
_ . 2_ .
NO;™ Ta iH.), a okucHIOeTbCsE O°~ 3 BOJIM 3a TAKOIO PEAKIIIEIO:

2H,0 —4&¢=0, +4H".

Posriasinemo IIpUKIag GJIGKTpOJIi?)y BOJHOI'O PpPO3YHHY KaJii HiTpaTy 3
HCPO3YMHHUM aHOIOM:
+ -
KNO3 = K +NO3 ;

(-) xarox: K, H,0; 2H,0+2é = H,+20H";
(+) anom: NO;~, H,O; 2H,0—-4é = O, +4H".

Sk CBIIUWTH HANMCAHE PIBHSHHS, IIPU EJIEKTPOII31 1€l COJl KOACH 3 10HIB
EJICKTPOIIITY HE PO3PSIKAETHCS, a BIIOYBAETHCS €IEKTPOJII3 BOIH.

VY mporieci eIeKTpoizy 13 3aCTOCYBaHHSM PO3YMHHOTO aHOAa Ha HHOMY HE
OKHCHIOIOTBCSL HI 10HU €JIEKTPOJITY, HI BOJA, & PO3UYMHIETHCS MeETad, 3 SKOTO
BUT'OTOBJICHUN aHO/I.

Po3rnsiHeMo enexTposi3 po3unHy HiKellb Cylb(ary 3 HIKEJIEBUM aHOIOM:

NiSO, < Ni*" +80,%;

(-) karom: Ni*", H,0; Ni*"+2é =Ni
(+) amom: SO,~, H,0;  Ni’—2é =Ni*".

KinpkicTh pe4oBUH, BUAUICHUX Ha €ICKTPOAAX, BUZHAYAIOTH 3T1IHO 13 3aKOHOM
dapanes, 3a Tako0 GOPMYIIOIO:
M, -1t

€K

m=—=——,
F

ne M_ — monspHa Maca €KBiBaJeHTa PEUOBUHHU, IO BUJLIMIACS HA €IEKTPO,

€K
r/Monb; [— cunactpymy, A; t— dac, ¢; uncio Papanes F' = 96500 Ki/moib.

Mema pobomu: 1OCIIIATH TIPOLIECH E€JIEKTPOIII3Y POIUUHIB €IEKTPOJIITIB.

Ilocmanoexa 3ae0annsn

OBONOITH METOAMKOIO E€JEKTPOJI3y PO3YMHIB COJICEM 1 CKJIQJaHHIM CXEM
IIPOIIECIB EIEKTPOITI3Y.

Ilpunaooa ma peakmuegu: nipunan s AOCTIHKCHHS MPOIECY EIEKTPOIIIZY
(U-nmoni6Ha TpyOka 3 rpadiTOBUMH €JIEKTPOAaMH ), JXKEPEO MOCTIHHOTO CTPyMY,
0,5M po3zuunu coneit kynpym (II) xmopuay, kaniii Hoauay Ta HaTpiid cynbdar;
1%-H1 po3unnu peHondraneiny, KpoXMalo Ta JAKMYCy.
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MeToauka n0CaiIKeHHA
1. Enexmponiz pozuuny kynpym (I1) xnopuoy

Hamutn y U-noaibny tpyOky posuuny kynpym (II) xmopuay. BceraButu B
obumBa KoiiHAa TpyOkH TrpadiTOBl EJIEKTPOAM Ta NPHEAHATH IX 10 JKepesa
nocTiitHoro ctpymy. lllo BinOyBaeThcs Ha enekTpoaax? CKIIacTu CXeMy eNeKTPOIi3y.

2. Enexmponiz pozuuny kaaiii noouoy

Hanmutu y U-nogi6ny TpyOKy po3uuHy Kajii Hoauay, A0 SKOro jaojaHo 3 — 4
kparti  perondraneiny. BcraButm B o0mmBa KomiHa TpadiTOBI ENEKTPOIU W
yBIMKHYTH cTpyM. Illo cmocrepiraerbecst Outs enexktponiB? B aHoaHuil mpocTip
yBectn 1 — 2 kpamn po3unHy kpoxmanto. Illo BinOyBaethcsa? CkilacTu cxemy
EJIEKTPOIIIZY.

3. Enekmponiz po3uuny nampiii cyavghamy

Hanmutu y U-noai6ny TpyOKy po3unH HaTpilt cynbdary, A0 sSKoro pojaatu 3 — 4
Kparull po3uuHy JIaKMyCy. 3aHypUTH B TpyOKy TpadiToBi €NeKTpOAM W YBIMKHYTH
ctpyMm. CrnocrtepiraTd BUAUICHHS Oynbp0aliok Tra3y Ha eNeKTpojax 1 3MiHYy
3a0apBieHHs po3urHy. CKIaCTH CXEMY €JIEKTPOII3y.

KoHTpoubHI nMTAHHA i 3aBIAHHA AJIA CAMOCTIHHOI po0oTH

1. SIxuii OKHUCHO-BIJHOBHUI MPOLIEC HA3UBAIOTH €JIEKTPOIII30M?

2. SIky Ha3By MalOTh 10HH €JIEKTPOJITY, 1110 PyXalOThCs JI0 aHOJIa UM JI0 Katoaa?

3. OxapakTepu3yiiTe pO3YMHHI YM HEPO3YMHHI aHoaAM. SIKI Tpolecu
B1/10YBaIOTHCS HA POZUMHHUX aHOAaX?

4. Slxkuii mporiec BIAOYBAETHCA Ha KaTO1 Mif Yac enekTpotizy? CKiacTu cxemy
enekTpoizy po3unHy Hikens (II) xmopumy 13 3acrocyBaHHSM rpadiTOBOTO Ta
HIKEJICBOTO aHOJIiB.

5. Sxi mpouec crnocTepiraeThbes il Yac eaeKTpoiizy BogHux po3uuHiB CdSOy,
NaNO;, KCl, skmio aHox rpaditoBuii?

6. Ckmact cxemy enektponizy posuuny Hikenb (II) xmopuny 13
3aCTOCYBaHHSM TpadiTOBOTO Ta HIKEJIEBOTO aHO/IIB.

7. SIxi mporecu MarOTh MiCIle MiJ] 9ac eJNeKTposiizy BoAHUX po3urHIB CdSOy,
NaNO;, KCI, sxmio ano rpagiToBuii?

8. [Ipotsarom sikoro 4yacy moTpiOHO MPOITyCKaTH CTPYM BEIMUYMHOIO 3 A yepes
PO3YMH apreHTyM HITpaty, 00 Ha KaTo/1 BUIIuBCA 1 T cpibna?

JlaGopaTopHna po6ora Ne 13
KOPO3IS1 METAJIIB 1 3AXUCT BIJ] HEI
TeopeTuuHi MoJI0KEeHHS

Kopo3sieto Ha3uBaiOTh XIMIYHE YU €JIEKTPOXIMIYHE pYHHYBaHHS METaJliB, IO
BiIOYBa€ThCA IMiJI €0 HABKOJHWIIHBOTO CepefoBHUIa. PoO3pi3HSIIOTH JBa BHUIU
KOpo3ii: Ximiuny W enekmpoximiuny. XiMidHa KOpPO3is BUHHUKAE TPH KOHTAKTI
METaliB 13 CYXUMHU Ta3aM{, pPO3YMHAMHM HEENEKTPOJIITIB (ra3oMm, OEH3MHOM,
TEXHIYHUMH MACTUJIAMH).
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EnexTpoxiMiuHa KOpO3is CIOCTEPIraeThCs MPH KOHTAKTI METaliB 3 BOJOIO,
PO3YMHAMH E€JICKTPOJIITIB, Ta 3 BOJOTHM MOBITpsAM. [Ipu emekTpoxiMivuHil KOpo3ii
YTBOPIOETHCS 037114 MIKpOTIbBAaHIYHUX EJIEMEHTIB, SIKI MAIOTh HAa3BY KOPO3IUHUX.
Sk mpukiam eneKTpoXiMIYHOI KOpO3ii PO3TISHEMO [it0 CyJib(paTHOI KHUCIOTH Ha
TEXHIYHUM HUHK, 1110 MICTUTh IOMIIIKH 3aji3a. Ha moBepxHi Takoro MUHKY BUHHUKAE
BEJIMKA KUIBKICTh MIKPOTaJbBaHIUHUX E€JIEMEHTIB, Y SIKUX IUHK CIY>KHUTh HETaTUBHO
3apsIKEHUM €JIEKTPOJIOM, a 3aJ1130 — O3UTUBHO, TOOTO

(=) Zn| H,SO,4 |Fe (+).

(=) Zn"-2¢é = Zn™;
(+)2H"+2¢ = Hy".

TakuM 4YUHOM, AOMIIIKU, IO MICTITHCS B METall, SIBJISIOTH CO0OI0 OJHY 3
IPUYUH BUHUKHEHHS €JIEKTPOXIMIYHOI KOPO3ii.

EnexTpoxiMiuHa KOpo3isi MOe B110YBaTUCH 1 TPU KOHTAKTI IBOX METAJIIB.

Ha xopo3iitHuii mpoiiec 3Ha4HO0 MIpOIO BIUTMBAIOTH MOJISIPU3AIIis €JIEKTPOIIB,
YTBOPEHHS TUTIBOK Ha MeTajax, Ta 1H. ICHyloTh pi3Hi crnocoOu 00poThOU 3 KOpPO3I€lo,
OCHOBHHMH 3 SIKUX € HAHECCHHS 3aXHWCHUX TOKPUTh (JIyAiHHS, OIMHKOBYBAaHHSI,
HIKEJTFOBaHHS, XPOMYBAHHS 1 T. 1.), €JIEKTPOXIMIYHUM 3aXUCT, YBEJCHHS B KOPO3iiHE
CEPEIOBHUIIE PEUOBHH, 110 CITOBLIHLHIOIOTH KOPO3ito (1HT101TOPIB).

[Tokpurtss MOXyTh OyTH KaTOOHUMH (JIyJPKEHE 3a1i30) W aHOAHUMU
(omuHKOBaHE 3ami30). s Kamoonozo noKpumms BUKOPUCTOBYETHCS  MEHII
AKTUBHHMI METaJl, HIXK 3aXUILEHUH, JIS1 dHOOHO020 — O1JIbIII aKTUBHHUM.

[Ipu enekmpoximiyunomy 3axucmi wmetan 3'€IHYIOTb 3 HETaTUBHUM
€JIEKTPOJIOM 30BHINIHBOTO JDKEpeNia CTPyMy (KamoOHuil 3axucT) 4Yd 3 OUIbII
€JIEKTPOHETAaTUBHUM MeTaloM (npomexkmopuuii 3axuct). EdekTpoxiMiuHUi 3aXucCT
JIOPEYHO 3aCTOCOBYBATH B PO3YMHAX €IEKTPOIIITIB, Y IPYHTI, B aTMOC(HEPHUX YMOBaX.

EdexTuBHICT, 3aCTOCOBYBaHMX Yy TPOMHCIOBOCTI 3aXHCHHX 3aco0iB
(iaribiTopiB) Bucoka. Tak, JogaBaHHs B KUCIOTY HeBenukoi kinbkocti (0,1- 0,5 % 3a
Macoro) iHri6iTopiB Mapok [1b 1 UM, 3MeHIye mBHAKICTh KOPO3ii 3a1i3a B AECATKH i
COTHI pa3iB.

Mema po6omu: BUBYEHHS KOPO3IMHUX MPOIECIB 1 MOSCHEHHS OKHCHO-
BIJIHOBHUX PEaKI[i}, IKI MaIOTh MICLI€ Ha aHOJIHUX 1 KATOJAHUX JUISTHKAX.

Ilocmanoexa 3ae0annsn

3MOJIeII0BaTH KOPO31iHI MPOIECH 1 CKIACTH CXEMHU YTBOPEHHX KOPO31MHUX
€JIEMEHTIB.

Ilpunaoosa ma peaxkmueu: XiMiuHa CKJISTHKA, TOPIENSHOBA YallKa, CKISHA
ninerka, U-nomiOHa TpyOKa, BYTUIBHMM Ta 3ali3HUM €IEKTPOAH, JKEpEso
MOCTIHOTO CTPyMy OLIMHKOBAaHA Ta JIyJKEHa 3alli3HI1 IUIACTMHKH, TpaHyja IHUHKY,
Mmigauil apotuk, 0,018 po3uun cyneharHoi kucinotu, 10%-auit pozunn xkynpym (II)
cynbdary Ta kanii rexcamianopepaty (II1) 1 3%-auil po3uuH HATPIH XJIOpUTY.
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MeToauka 10CaiiKeHHA
1. Kopo3ia na konmakmi 060X memanie

a) Y CKIAHKY HaJUTH PO3YMH CyJIb(GaTHOI KHUCIOTH. 3aHYpUTH B HBOTO
IpaHyjldy UMHKY W CIIOCTEPIraTy NOBLIbHE BUAICHHS BOJIHIO.

0) Y 1m0 camy CKISHKY ONMYCTHUTH MIiJIHUW APOTHK, HE MOTOPKYIOUHUCH 0O
HUMHKY. YW BUIIITTUTHCS BOJAEHBb HA MITHOMY JAPOTUKY?

B) BBecTH B KOHTaKkT TpaHyjiy LMHKY Ta JIpOoTHK Mijai. CKjacTd cxemy Jii
YTBOpPEHOI rasibBaHonapu. [1osicHUTH 3011bIIEHHS IBUAKOCT1 KOPO31i LIMHKY.

2. Ymeopenna mikpozanveanonap

a) Ilomictutu TpaHyny IMHKY B TpOOIpKYy 1 JOJUTH HEBEIUKY KUIBKICTh
PO3BeACHOI CyIb(haTHOI KUCIOTH. 3BEPHYTH yBary Ha MOBUIbHE BUALICHHS BOJHIO.

0) Homutu B 1o camy mpoOipKy Kiibka Kpameiab po3uuny KynpyMm (II)
cyiabdary. lllo cnocrepiraerbes? HanucaTu piBHAHHA BIANOBIIHUX PEAKIIIH.

3. Bracmueocmi memanesux nokpummie

Hanect HOXXEM 4M LBSXOM IO OJIHIM MOJAPSATIMHI HA OIUHKOBAHY H JYIKCHY
3aJ1i3H1 TJIACTUHKU. 3a JIOMOMOIOI0 CKJISTHOI MINETKH B MICII MOJPSAINUH HAHECTH
PO34YHH po3BeeHOI CyJb(aTHOT KUCIOTH, 110 MICTUTh K3[Fe(CN)g].

VY saxomy 3pasky Oyje crocrepiratucs Kopo3sis 3amiza? [losicHuTH pe3ynbratu
JOCIIITy, CKJIACTH CXEMHU KOPO31MHUX rajbBaHonap.

4. Enekmpoximiunuii 3axucm

Honatu B U-noniOny TpyOky po3umH NaCl i1 kinbka Kpameiab pO3YHHY
K;[Fe(CN)g]. BetaButu B TpyOKy ABa €IEKTPOAM — BYTUIBHHUN (QHOM) 1 3aJIi3HHMA
(xatox). [Ipomyctutn uepe3 HUX mpoTsaroM 5—10 xB ctpyM. s mOpiBHSHHS 1HIINAN
3pa3oK 3aj1i3a 3aHyPUTH y CKIITHKY 3 PO3YMHOM TOTO K CAMOTO EIEKTPOJIITY.

VY sxomy BuUManKy mporec koposii Oyae BimOyBatucs mBumaiie? IlosicHutu
pe3yJbTaTH NOCTITY.

KoHTpoabHi nUuTaHHA 1 3aBJaHHA IS CAMOCTITHOI podoTH

1. SIxkuii mpoliec Ha3MBaIOTh KOPO31€10 METAIIB?

2. Ha3BiTh Buiu KOpO3ii Ta 0XapaKTepu3ynTe KOKEH 3 HUX.

3. SIK1 icHYIOTB CITOCOOU 3aXUCTY METAIIB B KOPO31i?

4. Uum BiIpI3HAETHCS KOPO3isl 3a1i3a B KUCIIOMY CEPEIOBHIII BiJ KOPO3ii B
HEUTpaIbHOMY?

5. JInsa AKuX METaJliB MOXKE CTAHOBUTH HEOE3MEKY JIyKHE CepeloBHUIIE?

6. HaBeniTh npukIiaau 3aCTOCYBaHHS B IPOMUCIIOBOCTI €JIEKTPOXIMIYHOTO
3aXMCTy METAJIIB Bl KOPO3ii.

7. SIxi 0cOOIMBOCTI TIepedIry KOpo3ii HIKEILOBAHOIO 3a1i3a B HEUTpaIbHOMY 1
KHUCIIOMY CEepPEJOBHINAX MAIOTh MICIl€ MPU MOPYLIEHH] HOro 3aXUCHOTO MOKPUTTS?
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