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BCTYII

CyuacHa 010x1Mist — 11e po3rairy>keHa cepa AiSTbHOCTI JIs CHeIiaicTiB Oara-
ThOX (paXOBUX HAMPSMKIB, TAKHX K MEIUIIMHA, TeHEeTUKa 1 Oiodizuka, MiKpoO10JIO0-
risl Ta BIPYCOJIOTid, NMPpUiIaio0yyBaHHs 1 (pi3nyHa XiMisl, €JIeKTpoxXiMisa Ta 1H(popma-
IIMHI TEXHOJIOT11, XIMiYHa KIHETHUKA 1 KOOpJWHAIIIITHA XiMis, eKOoJIOTis 1 (hapMaKoI0-
rig Ta iH. CaMe 3aBIISKU 3aTy4YE€HHIO YUCICHHUX (DaxiBIlIB 1151 OaratorpaHHa ramty3b
OYpXJIUBO PO3BUBAETHCS, HAKOMUYYE BEIUKUA OOCSAT TEOPETHUUHHMX 1 MPAKTUYHUX
3HaHb, 1 IPUTaAMaHH1 CyTTEBI KPOKU Yy HalpsIMKax 3’sICyBaHHS 3ac001B 30€peKEeHHS 1
nepeaadi TeHeTUYHO1 1HQopMallii, MPUHIIUITB MTOO0YI0BU HEMPOKOMIT IOTEPIB 1 MITYY-
HUX HEHPOHHHMX MEpEeX Ta 0ararboX 1HIIMX. 3a UX OOCTaBMH 3HAYHO PO3LIUPIOETH-
Cs1 KOJIO CIICIIaNICTIB, 3allIKaBJICHUX B ONaHyBaHHI HEOOXITHUM OOCSTOM 3HaHb 3 Oi-
OXiMii, Ta MIJBUINYIOTHCS BUMOTH JI0 METOJMYHOTO PiBHS BIAMOBIIHUX MIAPYYHUKIB,
MMOCIOHHKIB 1 HAYKOBO-METOAUYHOT JIITEPATYPH.

B HaBuanpHUX IMaHaX OKpPEMUX JUCHMUILIIH 1, 30KpeMa 010XiMii, 3HaYHy yBary
MPUAUICHO OpraHi3allii JJabopaTOpHUX 1 MPAKTUYHUX 3aHATh Ta CaMOCTIMHOI poOOTH
CTYACHTIB. Alle Y IOTOYHHUN Yac HAyKOBO-METOJUYHA JiTepaTypa, Opi€HTOBaHA Ha
CaMOCTIiiHy po0OTy B ayauTOpii, Malxe BIJACYTHS, TOJl SK HarajJbHOIO MOTPEOOIO
CBOTOEHHS € TpaHC(POpMallisi HABYAJIILHOIO POLECY B HAMPSAMKY IMIJCUICHHS 1HIAU-
BiJlyaJibHO1 pOOOTH CTYJIEHTIB Ta CTBOPEHHS YMOB JIJIsl AUCTAHIITHOTO HAaBYaHHSI.

Bigomo, mo npakTtuyHa pobOTa CTYyIE€HTIB Ma€ OCOOJIMBE 3HAUEHHS, OCKUIbKU
JI03BOJISIE 3aCBOITH Y4OOBHMI MaTepian He TIJIbKU 3aBISKH CIJIKYBAaHHIO 3 BUKJIAJa-
yeM, a 1 Oe3nocepelHbO MPU BUKOHAHHI €KCIEPUMEHTAIBHUX HOCTixkeHb. Came
TOMY JaOOPATOPHUM 1 IPAKTUYHUM 3aHATTAM IEpEeAye TEOPETUUHHUIM MarTepiaj, omna-
HYBaHHSA SIKUM CIIpUsi€e €(EKTUBHOMY OBOJIOJIIHHIO METOJAMKAMU PO3B’SA3aHHS PI3HO-
MaHITHHX 3a/1ad, a 3aBEPIIAJILHAM €TallOM € HHW3Ka KOHTPOJIbHHMX 3alUTaHb 1 BIPaB
JUTSI CAMOCTIMHOTO PO3BS3aHHS 1 3aKPITUICHHS MaTepiany.

[IpakTuKyM CKiIaiaeTbes 3 7 pO3AUIIB, TEMAaTHUKA SIKUX BIANOBIJA€ YMHHIA Ha-
BUAJIBHIN mporpami. BukoHaHHs 1abopaTOpHUX 3aBllaHb Nependayae 3aCTOCYBaHHS
K aHAJITUYHUX 3aC001B BU3HAUCHHS SIKICHOTO a00 KUIBKICHOTO CKJIaJy PEYOBHH Ta
CTBOPEHHS YMOB I TIEpeOiry XapakTepUCTUYHUX PEakKiiiid, TaKk 1 IHCTPyMEHTaIbHUX
METO/IB aHami3y. Y po3aun ~’JlogaTku” HaBeeHO HEOOX1AHHUM TOBIIKOBHI MaTepiall.



1. KOJIOIJTHI CUCTEMH
1.1. Knacudikaniss KOJI0iTHUX CHCTEM

Bci aucnepcHi cucteMu € reTeporeHHUMH 1 CKJIaJaroThesl MPUHAWMHI 3 IBOX
¢da3: 6e3nepepBHOI, IKYy Ha3UBAIOTh , 1 po31piOHEHOT —
. o BITHOCSITh BUCOKOJMCIIEPCHI I'€TEPOreHHI CUCTEMH Ta
PO34YMHH BUCOKOMOJIEKYJIAPHUX CIOJIYK. OCOOIUBICTIO KOJOiIJHOTO CTaHY PEYOBUHU
€ BEJIMKa IUIOIIA MOBEPXHI pO3JALTY (a3, 10 BUKIMKAE CUIIbHY B3a€EMOJIII0 YACTUHOK
aucnepcHoi a3y 3 aucnepciiiHum cepenoBuuieM. Lle npuzBoauTs 10 TOTO, 1110 Yac-
TUHKU JUCHEPCHOI (ha3u OTOUYYIOThCS MOJIEKYJaMH Ta 10HaMH JIUCIIEpCiiiHOrO cepe-
JoBUIIA (PO3UYMHHMKA) Ta HA0YBAIOTh 3HAYHOTO 3apsiy. 3a IHTEHCUBHICTIO B3aEMO/Ii1
JUCHepcHOl (a3u Ta AUCIEPCIHHOrO CepeoBHINA KOJOIIHI CUCTEMHU MOAUIAIOTH HA
Ta . B modinpHUX cucTeMax I B3a€MOJIis Ha0arato CUJbHIIIA,
HIK y 110OOHUX.

JucniepcHi cucTeMH KIacu(ikyloTh 3a€KHO BiJ] arperaTHOrO CTaHy JucIiepc-

HOT (ha3u Ta aucrepciiHoro cepegosumia (tadm. 1.1).

Taoauus 1.1 — Kinacugikaniss JUCTIEPCHUX CHCTEM 32 arPeraTHUM CTAHOM

Hucnepcua | Hucnepciiine | YMOBHE 1mo3- Tun cucremu [Tpuxnanu
¢aza CepeIOBHUIIE HauyeHHS
Teepna TBepue T-T Tsepai konoigni po3- | MiHepanu, KOJIbOpOBe
YHHU CKJIO, pyOiH
Pinka TBepue P-T Kaminsipui cucremu, ['pyntu, nepaunu
resi
l'a3 Teepne r-T [Topysati Ta kanisipai | Ilem3a, akTuBOoBaHe
CUCTEMHU BYTLILIIS
Teepaa Pinke T-P 3omi, cycnensii 3o MeTaiB, MyabIH,
CyCHeH3ii, My
Pinxa Pinke P-P Emynbcii Moaoko, MaiioHes
l'a3 Pinke r-p [lina, ra3oBi emynbcii | MunnbHa niHa, IPOTH-
MOXKEe)KHA TTiHA
TBepna l'a3 T-T Aepo3oib TIOTIOHOBUH OUM, U
Pinka ek P-T Tymanu Xmapu, hapmakoiio-
T14HI aepo3oi

3a po3MipaMH YaCTUHOK JTUCIIEPCHOI (ha3u AUCTIEPCHI CUCTEMU MOAUIAIOTH Ha:




, po3Mip yacTUHOK skux ckiamae 0,001— 0,1 Mxm
(30m);
3 po3mipom yacTUHOK 0,1-10 MkM;
, PO3MIp YaCTUHOK sIKUX OibIne 3a 10 MkM (cycrieHsii).

VY n10¢hoO6HUX KOJOIMHUX CUCTEMaX AUCIEPCHOIO (Da3010 € TBEp/l YACTUHKHU, TOMY
BOHU € Te€TEPOTr€HHUMH CUCTEMaMH, JOQUIbHI X KOJIOiMW — OoAHO(]Aa3HI CUCTEMH,
SKUM MIPUTAMaHHO 06arato BJIaCTUBOCTEH ICTUHHUX PO3YUHIB.

Cepen miodiIbHUX 30JIeH HaO1IbIIIe 010J0TIYHE 3HAYCHHS MalOTh BUCOKOMO-
JEKYJISIpHI MPUPOAH]1 PEUOBUHU: OUTIKHM, KPOXMaJb, TJIIKOTEH Ta 1H.

1.2. BynoBa KOJIOITHIX YaCTHHOK

PosrisineMo Oyn0BY KOJIOITHUX YACTUHOK Ha MPUKJIAIl 30J10 apreHTyM HOou-
1y, IO YTBOPIOEThCS NMpU AojaBaHHl 10 po3unHy Kl Hammumky po3uuny AgNO;.
Tepna daza — KOJIOITHOI YaCTHUHKU — KpucTan apreHTym noauny (Agl),
(puc. 1.1), Ha MOBEpXHI SKOrO aJcOpOOBaH1 3/1€01IBIIIOTO 10HU OJTHOTO THUITY, OJU3bKI
3a XIMIYHOIO MPUPOJIOI0 10 MPUPOIHU AAPA.
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Pucynok 1.1 — bynosa minesun apreHTym noauny

i ioHU € Ta MOXYTh BXOJAUTH IO CKJIany Spa.
OCKiNIbKY apreHTyM HiTpaT B3ATHH Y HaUIUIIKY, TO IOBEPXHS Apa aacopbye Ag -




10H1B. [lo siApa 3 MOTEHIIaNBU3HAYAILHUMH 10HAMH 3 €JEKTPOJITY HPUTITYIOThCS
NO;, ¢popmyroun ancopOuiiinuii map. [IpoTnioHu rizpaToBaHi, TOMY

JI0 CKJIaay KOJIOiMHOI YacTUHKHU BXoauTh Boja ( H,O), mo yTBopioe ii rigpaTtHy 000-

JIOHKY.
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Pucynok 1.2. — Po3nmoaist moreHuiajiB y MineJsi apreHryMm moauay
[ToTeHnianBu3Ha4YaIbHI 10HM, YacCTMHA HPOTHIOHIB  —  SKI HAa3UBaIOTh

3B’SI3aHUMH, 1 MOJICKYJIM BOJIM  YTBOPIOIOTH Pa30M 3 SIIPOM KOMILIEKC, [0 HOCHTH
Ha3BY abo . I'panyna € 3apskeHOI0 YaCTUHKOIO, 3HAK
3apsia AKoi 30iraeThesl 31 3HAKOM 3apsiAy MOTEHIIaIBU3HAYAIBHUX 10HIB, B PO3UHHI
BOHA MEPEMIIYEThCS, K OJHE I[Ie. [HIlla yacTWHA TigpaTOBaHUX MPOTHIOHIB
3HaXOJUTHCA 32 MEKaMH IpaHyJid Ta YTBOpIoe nudy3Huil map. Becb KoMIuiekc, 1o
BKJIIOYA€E TPaHyJy Ta €KBIBAJIEHTHY 1 3a 3aps/ioM YacCTHUHY JIUCIIEPCIMHOTO cepeso-
BHUIIIA, HA3UBAIOTh . Minena enekTpoHeUTpanabHa 1 € CTPYKTYPHOIO OJIMHU-
1Er0 KoJIoigHO1 cuctemMu. dopMa 3anucy Oy10BU MILIEJIM apTeHTYM HOAUIY

[(AgD, Ag', — NO, H,0 NO, H,0

Benmnunnn koediieHTIB MOXYTbh 3MIHIOBATHCh Yy IIMPOKUX MEXaxX 3a-
JIEKHO BiJI KOHIIEHTPAILll pO3YMHIB, 1110 YTBOPIOIOTH KOJIOIJHY CHUCTEMY, TEMIIEpaTy-
pHY Ta 1HIUX YUHHUKIB. CHiJ] 3ayBaXKUTH, 1110 SBUIIE MIIIETIOYTBOPEHHS XapaKTEPHO

TUIBKH IS TIOPOOHUX KOJOITHUX CUCTEM.



VY piBHOBaXXHUX YMOBax Ha ME€XI ,,lpaHyJia — NPOTUIOHU AUPY31HHOTO 1apy”
YTBOPIOETHCS MOABIMHUN €1eKTpUYHUM 11ap. KUTbKICHOIO XapaKTEPUCTUKOIO HOTo €
PI3HULSI TOTEHLIATIB, KA 3AJICKUTh BlJI 3HAYEHHS CEPEIHBOrO 3apslly KOJOITHUX
YAaCTUHOK Ta HA3UBAETHCS (m3era-norenmian) cucrtemu (puc. 1.2).

HasBHICT y KOJIOTTHUX YACTUHOK OJJHOMMEHHHUX 3apsiIiB 1 T1IpaTHOT 000JIOH-
KU TIPU3BOJIUTH /10 X B3a€EMHOIO BIJIIITOBXYBAHHS, IO MEPEIIKOJKAE 3IIUMAHHIO Ya-
CTUHOK JaucrnepcHOoi (a3u 1 HaJae CUCTEeMi KOJIOiMHY ( )

ToMy enexTpouiT, 10 CKIIaay SIKOr0 BXOJATH 10HH, IO aJCOPOYIOThCSA HA MOBEPXHI
anpa (3apsI0yTBOPIOIOYl ab0 MOTEHIal-BU3HAYANIbH1), HA3UBAIOTh EJIEKTPOJITOM-

. Uum OiipIe 3apsa/id KOJIOIMHUX YACTUHOK 1 -IOTEHIIANl CHUCTe-
MU, TUM OUIbIIIE i1 arperaTuBHa CTIHKICTb.

1.3. OTpyuMaHHS KOJIOITHMX CUCTEM Ta iX BJIACTHBOCTI

JI1st yTBOpEHHS KOJIOIIHOI CUCTEMH HEOOX1H1 TaKi YMOBHU:
HEPO3YMHHICTh 200 Majla PO3YMHHICTh PEUOBUHH Y JIUCIIEPCIMHOMY Cepelo-
BUIIII;
PO3MIpH YaCTUHOK PEUYOBHUHH, 1110 BIAMOBIIaI0Th KOJIOiTHUM;
MPUCYTHICTH cTa0II3aTOpA.
CralunizaTopaMu MOXKYTh OyTH SIK peareHTH, 3 SKUX OTPUMAHUH 30J1b, TaK 1 JOMIIIKA
a0o crernianbHO BBEJEHI PEYOBUHU, 10HU a00 MOJIEKYJIU IKUX MOXKYTh afcopOyBaTUCs
Ha MOBEPXHI KOJOIAHUX YACTUHOK Ta HaIaBaTU iM CTIMKOCTI.
MeToau OTpUMaHHS KOJIOIAHMX CHCTEM IMOAUIAIOTH HA /Bl TPYIH:
Ta . ducnepryBanHs 0a3yeTbcsa Ha MOAPIOHEHH] rpyOUX YaCTH-
HOK 110 po3MipiB KoJoigHuX. CyTHICTh KOHAEHCAllll MOJSArae B MOEJIHAHHI OKPEMHUX
MOJIEKYJ a00 10HIB PEUOBHHHU B arperatu kKoJyioinHux cucrtem. Cepen KOHIEHCAIlIN-
HUX METOIB PO3PI3HAIOTH TAPOII3, OOMIH, BITHOBJIEHHS — 3@ TUIIOM XIMIYHOI peak-
11, 1110 IPUBOJUTH IO YTBOPEHHS HEPO3UMHHUX peUOBUH. Bcl mi peakuii Tpeda mpo-
BOJUTH Y PO3BEJICHUX PO3UYHHAX.
KomnoinHi cucteMu BiJIpi3HAIOTHCS BiJl ICTHHHUX 32 ONTUYHUMH, KIHETUYHUMH,
EJIEKTPUYHUMU BIACTUBOCTSIMHU.
VY 3B'A3Ky 3 BUCOKMM CTYIEHEM JIUCIIEPCHOCTI KOJIOIJHUX CHUCTEM IX TeTepo-
TE€HHICTh HE MO>KHA BUSBHUTHU 3a JOMIOMOTOIO MIKPOCKOIIA, 1 TOMY B CBITJi, IO MPO-

XOJINTh, BOHU 3JAI0ThCS IIJIKOM Mpo30puMu. OHAK CBITIOBI TPOMEHI PO3CIIOIOTHCS



KOJIOITHUMHU YaCTUHKAMHM B YCIX HalpsMKax, TOMY Npu OOKOBOMY OCBITJIEHHI Ha
HUIAXY MPOXOJKEHHS IMydYKa CBITJIa Ha TEMHOMY (DOHI CIOCTEPIral0Th CBITIIOBHIA
ciia. Koo MK JKEepesoM CBITJIa Ta KOJIOIJHUM PO3UYMHOM PO3TAIIYBAaTH OIYKITY
JH3Y TakK, 1100 Ha Hel MajaB IMy4YOoK NMapajiebHUX MPOMEHIB, TO IPU OOKOBOMY OCBI-
TJIEHH1 YTBOPUTHCS KOHYC, 110 CBITUThCA (KoHyc Tunpaans). Lle sBuie orpumaiio Ha-
3By eexty Tunnansa-Papanes.

JI71sl KOJOIAHMX YaCTUHOK XapaKTepHUU OpOYHIBCHKUI pyX, OJJHAK IIBUIKICTb
NEepPEMINIEHHS] YACTUHOK Y KOJOIAHMX PO3YMHAX MEHIIA, HIK B ICTUHHMX, 1 BU3HAYa-

€THCS IXHIMU PO3MIPAMU 1 BIIACTUBOCTAMM JIUCIIEPCIMHOTO CEpeI0BUILA

S (1.1)

7€ — YHIBepcaJlbHa ra3oBa CTaja;

— TepMOJMHAMIYHA TEMIIEPATYPa;

— koe(iieHT auQy31i YaCTUHKH paJlycoM

— 4uciio ABOraapo;

— Koe(iieHT B’I3KOCTI IUCTIEPCIHHOTO CepeIOBHIIA.

[ToBeniHKa KOJIOITHUX CHUCTEM y €JIEKTPUYHOMY IOJ1 3yMOBJICHA HASBHICTIO
3apsiiB y JAUCIEProBaHUX YACTUHOK 1 JUCHEPCIHHOTO cepenoBuila. Pyx dyacTMHOK
JTUCTIEpCHOT (pa3u O OJHOTO 3 €JIEKTPOIB MPHU HAKIAJACHHI €IEKTPUYHOTO TOJIA Ha-
3UBAIOTh , @ PyX ITUCIEPCIHHOTO CEPeIOBHINA —

. Ilpu enexktpodopesi rpanysiu NepeMIlIyIOThCs 0 €JIEKTPO/Ia, 3HAK 3apsiay KO-
ro MPOTUJICKHUM 3apsly TpaHyiIH, a TUQy31HHUN ap MIrpye 0 APYroro eaeKTpo-
71a, TOMY 3a JIOTIOMOTO0I0 €JIEKTPodope3y MOKHA BU3HAYUTH 3HAK 3apsAy KOJOITHUX
YaCTUHOK. SBuUINa enekTpodopesy Ta eaeKTpOoOCMOCY 3HaXOATh IIMPOKE 3aCTOCY-
BaHHS B TEXHIII (I OYHUINEHHS PO3YMHIB Ta BOJM) Ta MEIMIIMHI, HAIIPUKIAA TIPU
JIKyBaHHI XBOPOO BHYTPIIIHIX OPTraHiB Ta TPaBM.

1.4. CriiikicTb KoJ0iaHUX po3unHiB. Koaryasinisa. IlenTuzaunis

Po3pi3HAI0Th 1Ba TUIM CTIMKOCTI KOJOIAHO-IMCIEPCHUX CHUCTEM:
(abo ) Ta . CenuMeHTalliiiHa Xapakrepi3ye CTii-
KICTh KOJIOITHUX YACTUHOK JIO OCiAaHHA Mij AI€I0 CUJI TSOKIHHSA. ArperaTuBHA CTii-

KICTh — 1€ 3/IaTHICTh 30Ji4 30epiraTu po3Mip YaCTUHOK Ta iX 1HAMBIAYaJIbHICTh 3 Ya-
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coM. KineTn4yHa CTIHKICTh OyAb-sIKOi JUCTIEPCHOI CUCTEMHU 3aJICKUTh Bij] CIIBBIHO-
IIEHHSI IHTEHCHUBHOCT] TEIUIOBOTO PyXYy 1 CHIJIM 3€MHOTO TSKIHHS YAaCTUHOK, sIKa BU-
3HAYAETHCA 1X Macoro. JJig KUTbKICHOT OI[IHKU KIHETUYHOI CTIMKOCTI TUCTIEPCHUX CH-
cTeM 3acTocoByIOTh KpuTepit d(In ) d , mo xapakrepusye BIIHOCHY 3MIHY KOHIICH-
Tparii 4aCTUHOK ( ) 1o BUCOTI ( )

d(ln ) C o)

q : (1.2)

e — Maca YaCTHHKH;
— MIPUCKOPEHHS CUJIH TSDKIHHS;
1 (— T'yCTHHa JucrepcHoi ¢a3u Ta JUCIIEPCIHHOTO cepeIOBUIIA BiIIOBITHO.

3 piBHAHHS (1.2) BUXOIUTH, [0 KIHETUYHA CTIUKICTH CUCTEMH 3POCTAE 31 3Me-
HIIEHHSIM PI3HUIll TYCTUHH AUCTIEPCHOI a3y 1 UCIIEPCIHHOTO CepeIOBUIIA, a TAKOX
PO3MIpIB 1 Macl YaCTHUHOK. PO3MO/IIT YaCTUHOK MO BHCOTI B CTAaI[lOHAPHOMY CTaHI
HA3WBAIOThH CUCTEMHU.

ArperaTuBHa CTIMKICTh 30JI€¥ 3yMOBJIEHA HASIBHICTIO OJHOMMEHHUX 3apsIiB i
ripaTHUX 0OOJIOHOK y KOJIOINHUX YacTUHOK. Ha mexi1 ,,KkomoigHa 4yacTUHKA — cepe-
JIOBUILE” BCTAHOBIIOETHCS JIBA TUIHU PIBHOBAT":

MPOTUIOHM B KOJIOiJTHIM YACTUHIII ~ MPOTUIOHH B CEPEOBUIII,

BO/JIa B KOJIOIIHIM YaCTUHIII  BOJA B CEPEIOBHIIIL.

ko B cepenoBUIll 30LIbIIYETHCA KOHLIEHTpALIs 10HIB, OJHAKOBHUX 32 3Ha-
KOM 3apsiTy 3 MPOTHIOHAMH, TO 3POCTA€ IX YHCJIO B CKJIAMl TpaHyJ U KOJIOIMHOI 4yac-
TUHKH, a 1i 3apsiji, BeIMYMHA -TIOTEHIIAY 1, OTXKE, YUCJIO MOJIEKYJI BOJH B T1ApATHIMI
000JI0HII1, 3MEHITYIOThCSA. TakuM YMHOM, OPYIIYETHCS CTIMKICTh KOJIOIAHOI CHCTe-
MHU. 3a MEBHUX YMOB YHCIIO MPOTUIOHIB y KOJIOiIHIM YACTHHIII MOXE CTaTH TaKHM,
10 1X 3apsi/] MOBHICTIO HEUTpaIi3ye 3aps/l MOTEHI1a-BU3HAYAIbHUX 10HIB, 1 KOJIOI/I-
HA YaCTUHKA BUSBUTHCS EJICKTPOHEUTPAIBbHOK. TaKkuii CTaH KOJIOITHOI YaCTUHKU Ha-
3UBAIOTh . I'inpaTHa 000JOHKA KOJIOITHOT YACTUHKHU B 130€JEKTPH-
YHOMY CTaHI MOBHICTIO 3pyIHOBaHA, 1 YACTUHKU MPU 31TKHEHHSIX MOYTh 3JIUIATHCh
Ta YKpyHHIOBaTHCH IIporiec yKpyIMHEHHS KOJOIMHMX YAaCTHMHOK 1 BHKJIMKAHOI ITUM
BTpATH arperaTUBHOI CTIMKOCTI 30Jis1 HA3UBAIOTh . [Iponykramu koary-
7SIl € 307b 3 YKPYIMHEHUMU YacTUHKaMu, ocall (KoaryJjsHT) a0o reib (Koaress).
Haiibinbiie 3HaUeHHsT -TIOTEHIIATy, PU SKOMY MPOIEC KoaryJsilli nepedirae 3 mno-

MITHOIO HIBI/II[KiCTIO, Ha3WBAIOTb KPUTHUYHHM. KpI/ITI/I‘-IHI/Iﬁ -HOTGHI_[iaJ'I 3HaXO0JUTBCA
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B Mexkax 25 — 30 mB: skio 30 MB, 30571 € cTifikuMu, a npu 30 mB BoHH KOa-
rymorTh. Koarynsiis npu3BoAUTh A0 BTpaTH KIHETUYHOI CTIMKOCTI CHCTEMH, BiJI-
J3EPKAIICHHSM SKOI1 € OCIJTaHHA YKPYINHEHHUX YAaCTUHOK (YTBOPEHHS OCaiy) —

Koarynsiro nmodoOHuX 301l BUKIUKAIOTh Pi3HI YMHHUKH, CEPE] AKUX Hail-
OUJIBIII PO3MOBCIOJKEHI: I0JaBaHHS €JIEKTPOIIITIB Y TBEPOMY 200 KOHIIEHTPOBAHOMY
BUTJISIAI; JOJIaBaHHS JET1IPATyIOYUX PEYOBUH (CHUPTIB, alleTOHY); BHUIApIOBAHHS
PO3YMHHUKA; MIJIBUIICHHS TEMIIEpaTypH; MPOIMYCKAaHHS MOCTIMHOTO €JIeKTPUYHOTO
cTpyMy (enexktpokoaryssiis). [Ipu 11oMy YTBOPIOIOTHCS MUIKOKPUCTATIYHI PEYOBH-
HU.

Koaryniorouy 1it0 BUSBJISIOTH JIMIIE Ti 10HU €JIEKTPOJITY, 3HAK 3apsly SKUX

MPOTWICKHUN 3HAKY 3apsaAy KOJOITHUX YACTHHOK JTUCIIEPCHOI cUcTeMHU (
1 ). Lli 10HM Ha3UBAIOTh - , @ €JIEKTPOJIIT, 10 CKIaAy SKO-
T'0 BOHHU BXOJISITh, — €JIEKTPOIITOM-KOAryJIsITOpoM. MiHIMalIbHY KOHIIEHTPALIIIO EJICK-
TPOJIITY, IO BUKJIMKAE B CUCTEMI KOAryJisiliio, Ha3UBAIOTh , 400
KPUTUYHOIO KOHIICHTPALIEID

KP: e /( + e): /( + e)a (13)

ne  — 00’eM KOJIOITHOTO PO3YUHY;
e — O0’€M pO3UYMHY EJIEKTPOJIITY-KOAryJiaropa, IO0AaBaHHSA SKOTO BUKIIHMKAE Y
BCHOMY 00’ €M1 KOJIOiTHOI CUCTEMU MIBUJIKY KOATYJIAIIIIO;
i — KOHIIeHTpais (MOJB/M’) i KiIbKIiCTh PeYOBUHM (MOJIb) 0HIB-KOATyIATOPIB
B €JIEKTPOJIITI-KOATryJIATOP1 BIATOBIIHO.
[Topir koarymsiii 3aJIeKUTh BiJ YMOB KOAryJdilii Ta 3apsiay 10Ha-KoaryJsitopa
@F
w= 15 (1.4)

e  — KOE(PIIIEHT, 110 3aJIeKUTh BiJl (DI3UYHUX BIACTHUBOCTEH (ha3 CUCTEMH.

ToOTo, UM OUTBIIUHN 3apsA]l Ma€ 10H-KOATYJISATOP, TUM HUXKYE MOPIT KOarys-
Ili, a MPU OJHAKOBHX 3apsAyX 10HIB-KOATYJIATOPIB MEHIIUM MOPIT KOAryJisiii mpu-
TaMaHHUU 10HY O1JIBIIIOTO PO3MIpY.

[Ipu nonaBaHHI BENUKOI KIJIBKOCTI €IEKTPOJIITY BUHUKAE SIBUILE TIEPE3aPSIKU
KOJIOTTHUX YaCTUHOK, 1 OUTBIIICTh KOJOIMHUX CUCTEM 3HOB HaOyBalOTh CTIMKOCTI Ta
HE KOaryJiol0Th.
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JUist ocagkeHHs T0(QUIBHUX CUCTEM MOTPiIOHI BEIHMKI KUIBKOCTI €JIEKTPOJIITIB

abo0 JeriipaTylounx PedyoBUH; KOAryJisilil0 y IIbOMY BHIIQJKy Ha3UBAIOTh

. ITpu BucoseHHI, BUMaprOBaHHI PO3YMHHUKA a00 IMiJl Yac JIOBroro 30epiraHHs
JTOQIBHI 30J11 NEPEXOJATh 10 OCOOIMBOrO IparienoAiOHOro CTaHy, sSIKMil Ha3HBa-
I0Th " IIpu ipoMy MiLIENTM HE PYWHYIOTBHCS, a JIMILIE 3B'A3YIOThCA MIX CO0010,
YTBOPIOIOYH NPOCTOPOBY KOMIPKY, BCEPEAMHI SKOi 3aIMIIAETHCS BOAA. 3011 EPEXO-
JSATh JI0 TeJel 3a MEBHUX YMOB: BIJIMOBIAHINA TEMIIEpaTypi, KOHIIEHTPAIlll peUOBHHH,
cTyneHto ii rimparaii. [Ipoiec nepexoay 3010 10 Te0 HA3UBAIOTh

H YTBOpPEHHS TeNro 32 paxyHOK INOTJIMHAHHSA PO3-

YUHHHUKA CYXOI0 PEYOBHHOIO, K€ CYNPOBOJKYETHCS 3pOCTAHHSAM 00'€éMy OCTaHHBO-
ro, Ha3UBaIOTh .

[Tpornec, 3BOPOTHUI KOAryJisiiiii, HA3UBAIOTh . Bukimkatu nen-
TH3AI[l}0 MOKHA NMIPOMHUBAHHAM KOAaryJjsiHTa pO3YMHHHMKOM, a TAKOX JI€I0 IMEeNTH3a-
TOPIB (€JIEKTPOJIITIB, HEEJIEKTPOJIITIB, TOBEPXHEBO-AKTUBHUX PEYOBUH, BUCOKOMOJIE-
KYJSIPHUX CIOJIYK), IPUYOMY MENTU3YBATH MOKHA TUIBKU CBIKOIPUTOTOBAH1 OCaIH.
[lix yac menTu3amii YaCTUHKU OCaJy HaOyBarOTh OJHOMMEHHUX 3apsi/iiB BHACIHIIOK
a7copOIIli TUX YM IHIIKX 10HIB 3 €JIEKTPOJIITY, 3pOCTAE -TMOTEHIIa] CUCTEMH, 1 OCaj
NEPEXOAUTh 10 CTaHy 30J110. Pe4oBHHH, 10 COpPUAIOTH NENTH3alli 0cajiB, Ha3uBa-
IOTh . Hanpuknan, nentusaiito ocaay Fe(OH); moxHa 1HiIiI0BaTH
J0/IaBaHHSIM HEBEJMKOI KUIBKOCTI PO3YMHY COJIIHOI KUCIOTH, HEOCTATHBOI JUIsl HO-
ro pozunHeHHs, ado ¢pepym (III) xmopuny, B IKOMy KHCIIOTa YTBOPIOETHCA BHACIIIOK
rigpomizy. ¥ po3unHi 3'SBsoThCA 3apsaoyTBoproroui ionn Fe’ a6o FeO', ski aaco-
pOytoThest Ha moBepxH1 yacTUHOK Fe(OH)s3, 1 TakuM YMHOM Ocajl MeNTU3YETHCA.

Konoiani cuctemMu MMpPOKO pO3MOBCIOKEH] Yy Mpupoi. JucnepcHumu € Bei
PIAVHU y )KUBUX OpraHizMax. Y KpoBl, JiM(i, CHIMHHO-MO3KOBINA PIIMHI 3HAXOAAThCS
y KOJIOIZHOMY cTaHi gocdaTu, *KupH, Jimiau. Jlo HalldIbll BaXIMBUX Tenei 010110~
TIYHOTO MOXOJ/KEHHS, YTBOPEHUX OlnkaMu, (ocharuiamMu Ta mosicaxapuaaMu, Bij-
HOCATHCS AP0, 000JIOHKA KJIITHH, MEMOpaHH, POCIUHHI Ta TBAPUHHI BOJIOKHA, CKJIO-
BUJIHE TiO rna3y. [Ipouecu B KIIITHHAX, )KUBUX MEMOpaHaX, HEPBOBHX BOJIOKHAX Bi-
NOYBaIOTHCS 3a 3aKOHAMHU KOJIOiMHOI XiMii. Koarynsilis KOJIOiAHUX CHUCTEM KaJlbI[ii
dbocdaty Ta XonecTepruHy B KpOBI MPU3BOIATH 10 YTBOPEHHS OCaJIB HA BHYTPIIIHII
MOBEPXHI KPOBOHOCHUX COCYZIB. 3CUIITh KPOBH, 3JIMIAHHS €PITPOLMUTIB € MPOLECY-
MU, aHAJIOTITYHUMH 0 KoaryJsiiii. HampoTu, B OCHOBI MpOLECy pO3YMHEHHS TPOMOIB

JIE)KUTD SABUIIE TICITH3ALIT.
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1.5. Jocaiagna yacTuHa

$

25 %-ii po3uun depym (III) xnopuny;

PO3YMHU HATPIN XJIOpUIY, HATPiH cynbdary Ta HaTpii riapodocdary KOHIIECHT-
parttiero 1 Mo/

PO3YMHHM XJIOPHUIHOT KUCIOTH Ta HATPIH TiApoKcury KoHeHTpaiieo 0,1 Mob/i;
0,5 %-B1 pO3YMHM KEITATUHU Ta KPOXMAIIIO;

PO34YUHU CyJIb(PATHOT KUCIOTH KOHIICHTpaIlielo 1 MOJb/11 Ta HaTpii Tiocynbdary
KOHIIeHTpartieto 0,5 MoJb/I;

KOHIIEHTPOBaHa XJIOPUIHA KUCIOTBA Ta HACUYCHHUM PO3YMH HATPid CUITIKATY.

Hocain 1. YtBopenns 3omio hepym (I1I) rigpoxcuay

VY XimiuHuii ctakad Hanuiite 40 M1 IUCTUILOBAHOI BOJU Ta JI0JalTe 3 OIOpeT-
ku 2 mi po3uuny ¢epym (III) xmopuny. Bin3Haure 3a0apBieHHSI OTPUMAHOTO PO3UH-
Hy. Harpiiite po3uun y npo6ipui g0 kuninHA. o cnocrepiraetscsa? Bigznaute ko-
JIp 307110, IO YTBOPHUBCS. SIK BIUIMBAE TEMIIEpATypa Ha MIMOMHY nepediry mnpoiecy?

CkiaziTh B MOJIEKYJISIDHIN Ta 10HHIN (popMax piBHSHHS peakuii rigpomizy de-
pym (III) xnopuny, mo nepedirae 3a 1aHuX ymMoB 3 yTBopeHHAM (epym (I1) rigpox-
cuny. Cxinanite popmyny minenu 30110 Fe(OH);. Skum € 3apsia rpanynu?

Hocain 2. Koarymsuist 3omt0 hepym (II1) rigpokcuny enexkTpoaiTaMu

Hanuiite y Tpu mpoOipku o 5 — 6 M1 orpuManoro B gociiai 1 30110 dhepym
(III) rigpokcumy. ITo kparuisix gogaiTe 3 OIOPETOK EIEKTPOIITH 3 MOJISIPHOIO KOHIIE-
HTpalier ekBiBaseHTa 0,1 MoJb/1 BiAMOBIAHO 10 Tab.1.2.

Taoauus 1.2 — PesyabTaTn gociaigy

Ne mpobipkm EnexTpoit-koarynsHT Yac 1o nosiBu ocany BucHoBkH
1 NaCl
2 NaQSO4
3 Na,HPO4

[Tomure YnCnO KpariuH €IEKTPONITY-KOaryasaTopa, HeOOXITHUX 71l 3MIHU BUTIISATY
KOJIOIJTHOT cucTeMH (TI0sIBU MYTi a00 ocajy). Sk BILUIMBAE 3apsiji KOAryJroHuoro ioHa

Ha MIBUAKICTh KOAryJsii? SIKuid eIeKTPOoIIT Mae HAUMEHIIUNA MOPIT KOAryJisiiii?
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Hocain 3. Buznauenns intepBaity pH criiikocTi 300 depym (I11) rizpoxcumy

Hanuiite B 181 npoOipku mo 3...5 MJ 30110, OTpUMaHoOro y nocuiai 1, ta no-
JaiTe pO34MH YHIBEpCAJIbHOTO 1HAMKaTOpa. Jlo ofHiel mopiiii 1ogaiTe mo Kparwisax
PO34YMH XJIOPUAHOI KUCIOTH, a A0 IPYroi — pO3UMH HATPIH TIPOKCUTY TI€T K KOHIIE-
HTpauii. Busnaure pH, npu sikomy 3016 po3unHseTbes. A npu sikoMy pH BiH koary-
moe? OuiHiTh 3HaueHHs pH 130€IeKTpUYHOT TOUKH.

Jocaix 4. Buznauenns 31aka 3apsiay 30110 ¢pepym (III) rigpokcuay

VY xiMiuHuii ctakan Hanuite 3 — 5 mu 300 hepym (I1I) rigpokcuny Ta 3anyp-
T€ TOJIOCKY (inmbTpyBasibHOTO manepy. Yepe3 15 — 30 XB MOAUBITHCS, YU IMiAHIMA-
IOTHCSI Pa30M 3 BOJIOIO KOJIOiTHI YACTUHKH. SIKUM € iX 3apsia’?

VY BOJHOMY CEpEeIOBHIIII KAMUIIPH LETI0I03U 3aPSKYIOThCsl HEraTUBHO, a BO-
7a, 110 3HAXOJUTHCA B HUX — MO3UTUBHO. TakMM YMHOM, SKIIO KOJIOiTHI YACTUHKH
MarOTh MO3WTUBHUI 3apsJl, BOHU HE MIJHIMAIOTHCS MO BOJIOKHAX IIETIONIO3HU, a Oca-
JDKYIOTBCSI Ha Tiarepi 0111 moBepXHi po3uuny. HeratuBHO 3apsiiyKeHi YaCTUHKU 1T
HIMAIOThCS 0 KallIsgpax marnepy pa3om 3 BOO0.

3a 1HIII0I0 METOJIMKOIO KPaIUIlo PO3YMHY HAHOCATh Ha PUIBTPYBaJbHUMN MAIIip 1
CIIOCTEPITraloTh ii PO3MOBCIOIKEHHSI 10 MOBEPXHI. SIKIIO KOJOIMHI YACTUHKH 3apsi-
JKEH1 HEraTUBHO, BOHU MEPECYBAIOTHCS Pa30M 3 BOJIOIO 1 BUHHMKAE Benuke modapoo-
BaHe 11’ SITHO. [103UTHBHO 3apsKeH1 YaCTUHKHU HAKOIMUYYIOTHCA B LIEHTPI Manepy, Ae
1 BUHHKae nodapOoBaHa 30Ha, a BOJIa PO3IUIMBAETHCS HAbaraTo Jai.

Hocain S. [lepesapsnka yactunok 30110 GepyM (I11) rizpoxcumy

2 mu 3omo pepym (III) rimpokcuty, YaCTUHKH SIKOTO 3aps/I’KEHI MO3UTHBHO,
BJIMITE y PO3YMH HATPId TIAPOKCUAY. 3a LUX YMOB BIIOYBaTUMETCS INepe3apska
KOJIOITHUX YaCTUHOK. BU3HauTe 3HAK 1X 3apsay rpaHyn 3a METOAUKOIO, ONKMCAHOIO B
nociuial 4.

Hanumnite popMyiu Mities BUXIJTHOTO Ta IEPE3apsIKEHOTO 30I0.

Hocaig 6. 3axucHa ais 1o UIbHUX KOJIOIIIB

VY nBi npobipku HamuiTe o 5 — 10 mu 3om0 pepym (I1I) rimpokcuny ta mo-
nanTe B 0JHY MpoOipky 1 — 2 MJI pO3UMHY KEJIATUHY, a B APYTY — CTUILKH X PO3YUHY
kpoxmano. Po3unnu nepemimaiite. KoxkHy oTpumany cymill po3jiniiTe Ha TP Mpo-
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OipKHM Ta MOBTOPITH A0CHi] 2. Pe3ynpTaTu eKkcriepuMeHTa 3BelliTh B Ta0IuUL0. 3icTa-
BTE 3aXHCHY JII0 KPOXMAJIO Ta KEIATUHY.

Hocaix 7. BzaemHa koarynsifis 30J1ei

OTpuMaiiTe 30JIb CHIIIKATHOI KHUCJIOTH, JJIS YOTO HaJMiTEe y mpopOipky 4...5
Kparieib KOHIEHTPOBAHOT XJIOPUIHOT KUCIOTH Ta aojaiTe 1...2 Kparmii po34uHy Ha-
Tpikt cumikaty. Cknaaite GopmMyily Millesd, TPUITYCTUBIIHU, 110 MOTEHIl1aIBU3HAYa-

apHUMU € 10HU HS10; , 10 yTBOPIOIOTBCS IIPH T1ApOIi31 HATpii cuiikaty. Sk 3aps-

JKEH1 KoJoigHl yacTuHkM 30107 Jlomaiite 10 Hboro 3046 depym (III) rimpokcumy.
CrnocrepiraiiTe Ta MOSCHITH SIBUIIA, 1110 BII0OYBAIOTHCS B PEAKIIAHIN CyMIIIII.

Hocain 8. OtpuMaHHs 301110 CIpKU

VY npo6ipky HanuiiTe 3 MiI Cynb(paTHOT KUCIOTH 1 10JaTH TaKUH *e 00’eM po-
3unHy Na,S,0;. Bigznaure 3mMiHy 3a0apBieHHS PO3YUHY MICJsI YTBOPEHHS 3010 Clip-
ku. CKIaJiTh PIBHSHHS JJaHOI OKMCHO-BIAHOBHOI peakiiii. fIka peyoBUHa € cTaluIi3a-
TOPOM OTpUMAaHOro 301107 YUepes nedakuil yac crocTepiraTe KoaryJssiilo Ta Ceau-
MEHTAI[i}l0 OTPUMaHOro 30Jit0. Po3ainiTe ocax Ha aABl npoOipku. Jlogaite B OJHY 3
HUX PO3YHUH CYJIb(PATHOI KUCIOTH, a B IPYTY — PO3UUH HATPIi TioCyab(dary, cocTe-
piraiite siBUIlE NMenTu3aiii. IKUMU 03HaKaMU BOHO XapaKTEPU3YETHCS?

1.6. IlnTanHs Ta BIPaBH /ISl KOHTPOJIIO

1. 3onp Agl orpumanuii 3minryBanHsAM 20 mit po3unHy KI 3 MOJISIpHOIO KOHLIEHTpAIIE0
exBiBasienTa 0,1 monb/1 1 28 mit po3unny AgNO; 3 MOJISIPHOIO KOHIIEHTPAIIIEI0 €KBIBAJICHTA
0,005 monp/n. Cxmactu hopmynay MIlEId OTPUMAHOTO 30J1F0 1 BU3HAUUTU HANPSIMOK PyXy
TpaHy’ mija yac eaekTpodopesy.

2. Cixoocamxenuii Al(OH); mentusyerbcsi He3nauHoro kinbkicTio HCI, nHemocrtat-
HBOIO N7 po3unHeHHs ocany. Cximactu ¢hopMyiny MILEIU aFOMiHIA T1IPOKCUTY, SKIIO Bi-
JIOMO, IO i1 Yac eaeKkTpodope3y rpaHyia MepeMillyeThCs 10 KaToa.

3. 3onp BaSO, orpumanuii npu 3MilIyBaHHI piIBHUX 00’ €MiB Oapiil HITpaTy Ta cyiabdar-
Hoi kuciotu. Cknactu Gopmyiy Miuenan 6apiii cyabdary 1 BCTAHOBUTH, YU OJHAKOBUMHU OY-
JIM BUXIJHI KOHIICHTPAIIIl €JIEKTPOJIITIB, SIKIIO MiJ Yac eaekTpodope3y rpaHysia mepeMimry-
€THCS J10 aHOJIA.

4. 1o po3unHy HaTpii xjJopuay o6’emom 20 MIJI 3 MACOBOIO YAaCTKOK PO3YMHEHOT pedo-
Bunu 0,029 % nomanu po3urH apreHTyM Hitpaty 00’ emom 200 MJI 3 MOJISIPHOIO KOHIIEHTpa-
miero ekBiBasienTa 0,001 monb/n. Jlyis Koarymsiii OTpUMaHOTO 30J1F0 BUKOPUCTAU €IIEKTPO-

16



aitu: NaBr, BaCl,, K,Cr,07;, Mg(NOs),, AlICl;. SIkuii 3 X €IeKTPOIITIB Mae HaltMEHIITH
MOPIT KOAryJsii?
5. Slkmit 006’eM po3unHy Oapiii XJOpUAY 3 MOJSPHOI KOHIICHTPAIIIEI EKBIBAJICHTA
(1/2BaCl,) = 2 10 MoiIb/1 HEOOXIAHO MOJATH A0 PO3UMHY AMIOMiHiH CympdaTy 06’ eMoM
0,03 1 3 MOJSIPHOIO KOHIeHTpamielo ekBiamenta (1/6A1,(SOy4);) = 6 107 Moms/n, mo6
OTpUMATH MO3UTUBHI YaCTUHKHU 30110 Oapiii cynbdary. Cxiaaite GopMyIly Milleu.

6. Ilopir xoarymsiii po3ynHy KaJliii HITpATy JJIs 30J110 aTIOMIHIN T1IAPOKCHTY, TPaHYIH
SKOTO MAaloTh MO3WTUBHUU 3apsij, AopiBHIOE 60 MMoib/n. BusHaure mopir koarynsiii
K;[Fe(CN)g] st iporo 305710.

7. Tpu npobipku mictath mo 0,01 1 30mt0 aprentym xmnopuay. st Koarymsiii 30010 y
mepIry npoOipKy JoAad po3duHy HaTpii HiTpaty 06’emom 0,002 11 3 MOISPHOIO KOHIICHT-
pamiero exBiBaieHTa (NaNQ;) = IMonb/n, B Apyry — Kaniblliil HiTpaty 06’emom 0,012 11 3
MOJIIpHOIO KOoHIeHTpaillieto ekBiBaigeHTa (1/2Ca(NOs),) = 0,01Momb/1, B TPETIO — aTIOMiHIM
HiTpatry 0o6’emom 0,007 71 3  MOJSIPHOIO  KOHIEHTPAIi€l0  €KBiBaJeHTa

(1/3A1(NOs)3) = 0,001 monw/n. BuzHauTte 3HaK 3aps1y KOJOITHUX YaCTUHOK Ta MOPOTH KO-
aryJsIii eJIeKTPOIIITIB.

8. IIpu nomaBaHHI HAUIUIIKY pedoBHHH  (Tabn. 1.3) 10 po3BeEeHOTO PO3UMHY pPedo-
BUHU MOXIIMBE YTBOPEHHS Tipo30iit0 pedoBuHU . CkIaaiTh GOpMyiy Millelu, BKaXIiTh
3HAK 3apsy KOJOIMHUX YaCTUHOK 30JI0 Ta HAIPSMOK iX MEepeMIlIeHHS B €JIEKTPHUUYHOMY T10-
Ji. Slkuil 3 KoaryasTopiB € HalHOUIhII €KOHOMIYHUM (Ma€ HAaWMEHIIHWH MOPIr KoaryJsmii)?

SKi e € MOKIIMBOCTI JIJIS BIUTIJICHHS PEYOBUHU BiJl PiAMHU?

Taoauus 1.3 — BapianTu 3aB1anb

No Koarynsrop

1 2 3 4 5

1 Nal AgNO; Agl NaF, Ca(NO3),, K;SO4

2 MgCl, NaOH Mg(OH), KCl, Zn(CH3COO),, AICI;
3 NH4CNS AgNO; AgCNS KNO3;, NazPOy4, Nay;SO4

4 CaCl, H,S04 CaSOq ZnCl,, AICl;, CH;COONa
5 BaCl, CaSOq BaSO4 NH4CI, AICl;, Zn(CH3COO),
6 NH,OH BeCl, Be(OH), Na,S0Oy4, ZnCl,, KNO3

7 Na,Si03 HCI H,Si0; CrCl;, AI(NO3)3, NH4C1

8 AlCl; NaOH Al(OH); NayS04, KNOs3, CaCl,

9 CrClL, NH,OH Cr(OH); Na,S0O4, KC1, BaCl,

10 NaOH ZnCl, Zn(OH), CH3;COONa, K,S0Oq4, SrCl,
11 ZnCl, (NH4),S ZnS (NH4)>SO4, NaCl, Ca(NOs3),
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[Tponosxenns taba.1.3

1 2 3 4 5
12 MnCl, (NHy),S MnS BaBr,, K,SO4, NaCl
13 FeCl; NaOH Fe(OH); Na;SOq4, Fe(NOs3)3, MgCl,
14 K,S04 Ba(CH3COO0), BaSO4 NH4NO3, AICl3, ZnSOy4
15 (NHy),S CoCl, CoS CaCl,, K;SO4, NaCl
16 NiCl, (NHy),S NiS NH4CI, Na,SOy, SrCl,
17 (NH4),S SnCl, SnS Na,;S0O4, Ca(CH3CO0),, KCI1
18 CdCl, H,S CdS (NH4),S0O4, NaCl, CaBr;
19 AgNO; HCl AgCl AI(NO3)3, NH4NO3, K,SO4
20 KI AgNO; Agl NaF, Ca(NO3),, K,SO4
21 FeCl; K4[Fe(CN)s] |Fes[Fe(CN)sl3 AI(NO3)3, NH4NO3, K>SOy
22 Hgy(NOs), H,SO, Hg,SO4 KNO3;, NH4NO3, Zn(CH3;COO),
23 K,CrOy4 AgNO; Ag,CrO4 | Zn(NOs),, NH4H,PO4, CH;COONa
24 Pb(NOs3), HCl PbCl, AI(NO3)3, ZnCl,, CH;COOK
25 KI Pb(NO3), Pbl, Ca(OH),, NH4H,PO4, AlBr;
26 Hgy(NO3), KI Hgl, Cr(NOs3)s, Zn(NOs3),, CH;COONa
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