BAPIAHTHU 3ABJIAHB 10 PO3PAXYHKOBOI POGOTH Ne 2
Ha Temy: «MeToau OKUCICHHA-BIIHOBJICHHSA, OCATKCHHA i
KOMILIEKCOYTBOpeHHd. I'paBimMeTpis»

Bapianrt 3aBaanus PP Ne2 Bapiant 3aBnanHs PP Ne2
1 2,14,26,38,50,51,65,73,87,95,102 16 8,20,22,34,43,57,66,75,88,100,102
2 3,15,27,39,49,52,64,74,88,94,104 17 9,11,23,35,42,58,67,74,89,92,104
3 4,16,28,40,48,53,63,75,89,93,106 18 10,12,24,36,41,59,68,73,90,93,106
4 5,17,29,31,47,54,62,76,90,92,108 19 1,13,25,37,49,60,69,72,82,94,108
5 6,18,30,32,46,55,61,77,86,91,110 20 2,14,26,38,50,51,70,71,81,95,110
6 7,19,21,33,45,56,70,78,85,96,101 21 4,16,28,40,41,53,69,77,85,92,101
7 8,20,22,34,44,57,69,79,84,97,103 22 5,17,29,39,42,54,70,76,84,93,102
8 9,11,23,35,43,56,68,80,83,98,105 23 6,18,30,38,43,55,68,75,83,94,103
9 10,12,24,36,42,59,67,72,81,99,107 24 7,19,31,37,44,56,67,74,82,95,104
10 1,13,25,37,41,60,66,71,82,100,109 25 8,20,22,36,45,57,66,73,81,96,105
11 3,15,27,39,48,52,61,80,83,100,104 26 9,11,23,35,46,58,65,72,90,97,106
12 4,16,28,40,47,53,62,79,84,99,103 27 10,12,24,34,47,59,64,71,89,98,107
13 5,17,29,31,46,54,63,78,85,98,105 28 1,13,25,33,48,60,62,78,88,99,108
14 6,18,30,32,45,55,64,77,86,97,107 29 2,14,26,32,49,55,61,80,87,100,109
15 7,19,21,33,44,56,65,76,87,96,109 30 3,15,27,31,50,54,66,79,88,91,110




9.

INUTAHHS 10 PO3PAXYHKOBOI POBOTH Ne 2:
Ha Temy: «MeToau OKUCICHHA-BIIHOBJICHHSA, OCATKCHHA i
KOMILIEKCOYTBOpeHHs. I'paBimMeTpis»

OxapakTtepusyiTe METOJ, OKHCHO-BITHOBHOTO TuUTpyBaHHs. Kiacudikaris
METOJla B 3aJIKHOCTI BiJl MPUPOAM PO3UYMHY, SIKUM TUTPYIOTb. BMICT sikux
€JIEMEHTIB MOXKHA BU3HAuaTH, 3acTocoByrouu 1ed meton? Crnocobu ¢ikcarlii
TOYKU €KBIBAJIEHTHOCTI B METOJIaX OKUCIICHH-BIMHOBIEHHS. OKHCHO-BITHOBH1
THAUKATOPHU.

[Ilo Take OKHCHO-BIIHOBHHM IIOTCHINAJ, SK BIH BH3HAYA€ThCA 1 IO
xapakrepusye? CtaHmapTHHH 1 pealbHuil (popMaabHMI) OKHMCHO-BIIHOBHUM
noteHiian. Pisusuus HepHcra.

. Bin sxux ¢daxTopiB 3a1eKUTh OKMCHO-BIIHOBHUHN moTeHIian? ki HeoOXiaHO

CTBOPIOBATH YMOBH, IS TOTO 1100 3MEHIIUTH OKHUCHO-BIHOBHUHN MOTEHIIIAI
_ + — .
cuctemu: AsQ2™ + 2e +2H" 2 As03~ + H,O. [TlinTBepauTH po3paxyHKaMH.

. SIx 3ameXuTh OKMCHO-BIJHOBHUM TMOTEHIIIAN BiJ KOHIEHTpAIlii 10HIB BOJHIO?

Po3paxyiiTe 3Ha4YeHHS OKHCHO-BiIHOBHOrO morteHimiany mapu BrO3/Br~ npu
[BrO3] = [Br7]i[H']=0.1 M, a Taxosx mpu [H'] = 10°M.

. SIK  3ajeXUTh  OKHUCHO-BIHOBHHI  IIOTE€HIIA]  BiA  CHIBBIIHOIIEHHS

KOHIIEHTpAI[ll OKHCIIEHOi 1 BIAHOBIEHOI (opmu? K 3MIHUTHCA 3HAYEHHS
notenuiany cucremn Fe'  + e 2 Fe’ npu nonasauni ¢propuay natpio? s
4yoro IMpu XpomaToMeTpuyHoMy Bu3HaueHHi 3amiza (II) 3 imAMKaTopoMm
AU eHIaMIHOM B PO3YHH 101at0Th (ochHOpHY KUCTOTY?

Sk 3aJIeKUTh OKUCHO-BITHOBHHUI TOTEHI[IaNl BiJl KOHIIEHTpAIlil 10HIB BOJHIO?
PospaxyiiTe 3HaYeHHs OKHCHO-BIIHOBHOrO mHOTeHIiany mapy MnOgz /Mn?*
npu [Mn0;] = [Mn?*] i [H] = IM, a taxox npu [H'] = 10*M.

Hampsim peaxiiiii OKUCJICHHS-BIITHOBJICHH. 3arajpHe mpaBuio. Ha miacraBi
3HaY€Hb HOPMAJbHUX OKHCHO-BIZHOBHUX MOTEHIIIANIB BH3HAYUTH HaIpsM
peaxiiii 1151 HaCTYIHUX IPOLECIB:

2Fe*" +J, 2 Fe’™ + 27T,

2Fe*" + Br, 2 Fe" + 2Br~.

Brnus pH 1 koHuenTpariiii Ha Hanpsam peakiii. [puxnanu.

CrpspkeHi peakilii OKMCIICHHSI-BITHOBIICHHS. SIka cripsbkeHa peakilisi MpoTiKae
npu okucieHHi 3amiza (I[) nmepmanranarom Kanilo B COJSTHOKUCIOMY
cepenoBuIl. SIki MIpU CHiJ BXHUTH JUIsl TOTO, MO0 CIHpsDKEHA peakiis He
MPOXOIUIA.

Bin skux ¢axkTopiB 3anekUTh HIBUIKICTH OKHMCHO-BIZHOBHUX peakuiin? YUum
3aJIeKUTh BOHA Bl pi3HUIII MOTEHINANIB Hap, o OepyTh y4acTh B peakilii?

10. Slkum Oynae 3B’S130K MK KOHCTAaHTAaMU PIBHOBArd OKMCHO-BITHOBHHMX PEaKIlii

1 CTAaHJAPTHUMHU TMOTEHIIaTaMU pearylouux pedoBuH? Po3paxyiliTe KOHCTaHTU
piBHOBaru BKaszaHux peakuii mpu [H'] = 1M,

Cl0; + 6Br~+ 6H 2 CI™ + 3Br, + 3H,0,

MnOj + 5Fe?* + 8H" 2 5Fe* + Mn”" + 4H,0.

Ha mincraBi mpoBeneHMX pO3paxyHKIB BHPIIIITh NHTAHHS, B SIKOMY HaIpsMKY
MPOUIYTH peaKIlii 1 Y1 € BOHU MPAKTUYHO HEOOOPOTHUMMU ?



11. Po3uun wmictute iomu CI7 i SO3~. Skwuit i3 Hux i yomy Oyae mepuum
OKHUCJIIOBATUCh NIEPMAHTaHATOM, SIKIO iX KOHUEHTpAllil NpUOIU3HO OAHAKOB1?
Hanucatu piBHSHHS peakiliil.

12. BpaxoByloun 3HaY€HHS CTaHAAPTHUX MoTeHmianis map MnQ,/Mn** i
Cl, /2Cl", BkaxiTh, B SKOMY HANpsIMKy [OBHHHA ITH pEaKIilisi MiX HHUMH.
Hanucatu piBHSHHS peakiliil.

13. Ha mizncraBi 3HayeHb CTAHAAPTHUX IOTEHUIATIB OOTPYHTYHTE MOKIUBICTD
KibkicHoro Bu3zHaueHHsa Sn (II) ogomeTpuyHUM METOAOM HpPHU OAHOYACHIN
MPUCYTHOCTI B PO3UMHI, 110 aHANI3YIOTh, S” i0HiB?

14.1llo Oyae OKHUCIIOBAaTUCh XJIOPHOIO BOJOIO B TEPIIy Yepry B PO3YMHI, IO
MmictuTh (NHy),C,04 1 FeCl,, uomy?

15. Jins toro mo6 nepesectr Fe'' B Fe®' B posunn gomators xonn. HCI, cymim
HIAITPIBalOTh 1 OMYCKAalOTh y Hei altfoMiHIEBUN NPIT. SIKOIO € pojb KUCIOTU?
HanucaTtu nociniioBHICTh MPOTIKAIOUMX PEAKIIIH.

16. B po3unHi 3HaX0auThCs CylbdaT 1 OKcajllaT HATPilO; Ha IMiJCTaBl 3HAYECHB
CTaHJAPTHUX MOTEHLIAJIB YKaXiTh, B SKIM MOCHIJIOBHOCTI BOHU OYyIyTh
OKHCJIIOBATUCH MPU TOCIIJOBHOMY JI0/IaBaHH1 10 HUX XJIOPHOT BOU?

17. Ha migcraBi 3HaYeHb CTaHAAPTHUX IMOTCHIATIB BU3HAYUTH, 4u Oyae 13
po3unHy NaCl nijg nier0 OpoMHOI BOJU BUAUISTUCH BUTBHUNA XJIOD?

18. Buxoasuu 13 3Ha4€Hb CTAaHAAPTHUX MOTEHIIAT1B, BA3HAYUTH, YA MOXKHA JII€I0
Fe*" sigmosuru Cly 1o C172 1, 10 ] 72 Sn*" no Sn*™?

19. Ha migcraBi 3HAaY€Hb CTaHAAPTHUX MOTEHIATIB BU3HAYUTU MOXIHUBICThH
okucienHs ioHiB Cl™ 10 BUIBHOTO XJI0py CipyaHOIO KHCIOTOO?

20. B po3uuni 3HaxoasaThcs ionm Cl7, Br™ i J7. B sxiifi mociimoBHOCTI BOHU
OyIyTh OKMCIIOBATUCH IPU MOCTYIIOBOMY JI0JIaBaHH1 JO HUX IPU MIAKUCICHHI
nepMaHraHary kaiiro. BignoBige oOrpyHTyiiTe Ha TiJACTaBl 3HAa4YeHb
CTaHJApTHUX MOTEHII1aJIIB.

21. Ckinbku rpamiB KMnO, 3Hamobuthest mis mpurotyBanHs 750 mi 0.05H
po3unHy? ONUIIITh TPUTOTYBaHHS 1 yMOBH 30epiranns po3unHiB KMnQO,.

22. Ckinpku rpamiB KMnO, 3Hao6uThes uist npurotyBanis 1250 M po3uuny,
TUTP SIKOTO TI0 nepManranaty nopisHioe 0.001617 r/mn ?

23. Ckinbku rpamiB KMnO, noTpiOHO B3STH [JIsi IPUTOTYBAHHS S7 pO3YUHY, Y
SKOro 1 kMno, fen™ 0.005585r/mn ? Sk crangaptuzyBat po3unH KMnQO,?

24, Ckinbku rpamiB H,C,042H,0 «x.4.» ciif B3sATH Jyisi ipurotryBanHs S00mi
0.2H po3uuny? Ocob6mmBocTi B3aemoaii H,C,O4 3 KMnOy.

25. CKiIbKHM TpaMmiB MOy «X.4.» clif B3ATH st npurotyBaHHs 500mi 0.1H
po3unHy? JIJisi BU3HaYEHHS SKUX PEYOBHH BiH 3aCTOCOBYETHCS.

26. CKkutbkM TpaMiB OiXpoMaTy Kalilo «X.4.» 3HAJAOOUTHCS IS MPUTOTYBaHHS
200mn 0.11 po3unny? B yomMy nossirae cyTh Bu3HaueHHs Fe 6ixpomaToMm.

27. Ckinbku rpamiB K,Cr,O7; He0OXiTHO B3SITH JIJIsl IPUTOTYBAHHS 271 PO3YUHY, Y
AKoro 1, cr,0, Iea™ 0.002792r/mn ? Sxoro Oyae HOPMaIbHICTH OTPUMAHOTO

po3uuHy?



28. Ckinbku rpamiB Na,S,03-5H,0 Bapto B3atu 1151 npurotyBanss: 1)500ma 0.11
po3uuny; 2)200mn poszuuny 3 tutpoM mno uoxy 0.01500 r/mm ? Jlnst doro
HeoOX1THUH Tiocynb(atr B HogoMeTpii?

29. Sy HaBaxxKy OpomaTy Kajiilo MOTpiOHO B3SATH Ajig npuroTyBaHHs 21 0.1H
po3unny? JIJisi BU3HAUEHHS KX PEYOBUH BUKOpUCTOBYEThCS KBrO;?

30. CkuibKu TpaMiB 0iXpoMaTy KaJlilo «X.4.» HEOOX1THO B3STH JIJIsl PUTOTYBAHHS
750Mn po3umHy, TUTp sikoro mo 3aiizy gopiBHioe 0.002793r/mn? Jlatu
MOPIBHSUIBHY XapaKTePUCTUKY NEePMaHTaHATOMETPUYHOTO 1
XpOMaTOMETPUYHOTO METOY.

31. PozpaxyBatu 1 mobynyBatu kpuBy TuTpyBaHHs 0.1H po3umny FeCl; 0.1n
posunHoM  SnCl,.  BubGpatn  iHgukatop ang  (QIKCYBaHHS  TOYKH
eKBIBaJICHTHOCTI1. Uu € 1151 peakilisi mpakTUIHO HEOOOPOTHOIO?

32. Po3paxyBaTt 1 nmobynyBatu kpuBy TuTpyBaHHs 0.1H po3zuumny FeSO4 0.1n
posunHOM K,Cr,0-. Ipuitasatu, mo [H'] = 1M. Bkasatu cTpuboK Ha KpHBIiif
TUTPYBaHHS 1 coci0 (PiKCyBaHHS TOUKHM €KBIBAJIEHTHOCTI.

33. Po3paxyBaTtu 1 nmobynyBatu kpuBy TuTpyBaHHs 0.1H po3zuumny FeSO4 0.1n
posurHOM KMnO,. Ipuitasaty, mo [H'] = 1M. Bkasatu cTpubok Ha KpuBiif
TUTPYBaHHS 1 MiA10paTH IHAUKATOP 151 (HIKCYBaHHS TOYKU KIHIS TUTPYBAHHS.

34. Po3zpaxyBatu 1 modyayBatu kpuBy tutpyBanHs 0.1H po3uuny 3amiza (II) 0.1n
po3urHoM 1iepito (IV). Bkazatu cTtpubok Ha KpuUBIA TUTpyBaHHA 1 MigiOpaTH
THAUKATOP.

35. Po3paxyBatu 1 noOyayBatu kpuBy TUTpyBaHHs 0.1H po3zuumny H3;AsO; 0.1n
posumHoM KMnO, mpu [H'] = 1IM. Bkasatu cmoci6 ¢ikcyBaHHS TOYKH
€KBIBaJEHTHOCTI.

36. Po3paxyBatu ctpubku tutpyBaHHs 0.1H po3umny FeSO, 0.1H po3dnHOM
K,Cr,07: a) sxmo [H'] = 1M; 6) B posuun momamu H3;PO,. OG6rpynTyBatn
BUOIp THAMKATOPA JUIsl KOKHOTO 13 PO3IIISHYTUX BUIAJKIB.

37. Po3paxyBaTtu 001acTh cTprOKa TUTPYBAaHHS, OKUCHO-BIIHOBHHMI MOTEHIIIAN B
TOYILl €KBIBAJIEHTHOCTI 1 MiaiOpaTu 1HAMKATOp npu TUTpyBaHH1 0.1H po3uuny
FeSO, 0.11 po3unrom KCIO;, sxmio [H'] = IM.

38. Po3paxyBaTu 007aCTh CTpUOKA TUTPYBAHHS 1 OKHCHO-BIIHOBHUHN MOTEHITIAN B
Toulll eKkBiBaJleHTHOCTI npu TutpyBaHHl 0.01H pozunmny NaNO, 0.01n
posumHoM KMnO4 mpu [H'] = 1IM. Bkasatu cmoci6 ¢ikcyBaHHS TOYKH
€KBIBaJEHTHOCTI.

39. Po3paxyBaTu 00J1aCTh CTpUOKAa TUTPYBaHHS, OKMCHO-BITHOBHHUI IMOTEHIIIAT B
TOUYIIl €KBIBAJEHTHOCTI 1 MiniOpaTH iHAUKATOP Npu TUTpyBaHH1 0.01H po3unny
NaNO, 0.011 pozunrom KC10s. Ipuitasaty, mo [H'] = 1Mons/m.

40. Po3paxyBatu 1 noOyayBatu kpuBy TuTpyBaHHsA 0.1H po3zuuny H3;AsO; 0.1n
posunnom J, mpu [H'] = IM. Bxkasatu croci6 (ikcyBaHHS TOUKM
€KBIBaJECHTHOCTI.

41. Bumoru, 1o BHCYBalOTh JO YCTAHOBUMX PEYOBHMH B OKCHUAMMETpii. ki
BUXIJHI PEYOBHHHU BUKOPUCTOBYIOTHCA IJisl cTanaapTu3auii po3unHis: KMnQOy,
Na,S,05;, Ce(S0,4),? Hanucatu piBHSHHSA peaKIiid 1 YMOBH iX IPOBEICHHS.
Po3paxyHKku HOpMaIbHOCT1 PO3YMHIB 3a pe3ybTaTaMU TUTPYBAaHHS.



42.3a [0MOMOIOI0 TEpPMaHraHATOMETPli MOXKHA BHU3HAYUTH HE TUIBKHU
BIJIHOBHUKH, aJI€ 1 OKHCHHUKH, & TaKOX «IHEPTHI1» 10HHM (HAIPHUKIIALT Caz+).
Hagenite mpukiaau sl TpbOX MEpepaxoBaHUX BUMAAKIB, YMOBU MPOBEICHHS
anamizy. Peakiii. Po3paxyHkoBi popmyiu.

43. OxapakTepu3yiTe peyoBUHH, 1110 BUKOPUCTOBYIOTHCS Y SIKOCTI 1HAMKATOPIB B
METO/Il OKUCJIEHHS-BIIHOBIECHHS (penokc-iHaukatopu). [IpaBuno ix BuOOpYy.
Po3paxyHok iHTepBany mnepexony 3abapieHHs. [lpuknamu. fka BenuunHa
3YMOBIIIO€ TIOTEHII1aJI, P KOTPOMY PEIOKC-IHANKATOP 3MIHIOE 3a0apBIICHHS B
pPO34MHI?

44. VionoMeTpyyHe BH3HAYEHHS OKMCHHKIB, BiJHOBHHKIB? YMOBH IIPOBEICHHS
aHamizy. PiBHsSHHS peakuiid. IHaukatopu. 3MiHA KOJIbOPY pO3YMHY B
MPUCYTHOCTI Kpaxmaity JJig 000X BUMaKiB. Po3paxyHKu.

45. BupaxyBaTu KOHCTAaHTY PIBHOBAaru peakiii
25,05 + 1,2 S,0;7+2]".

46. IlepmaHraHaToMeTpUYHE BHU3HAYCHHS JBOBAJICHTHOT'O 3aiiza B
COJITHOKUCTIOMY cepefoBullil. [IpuuynHu MOXKIIMBUX YCKIAAHEHb 1 iX YCYHEHHS.
Cxkuaz 1 TpUHIMN i1 «3aXUCHOI CYMIIIi.

47. OnuiiTh OPUTrOTYBAHHS, BHU3HAYEHHS HOPMAJIBHOCTI 1 30epiraHHs
TUTPOBAHOI'O PO3UMHY MEPMaHraHaTy Kajito. B skomy cepeloBHUIIl MPOBOAATh
nepMaHraHaToMeTpu4Hi Bu3HaueHHs? (PiBHSHHS peakiii).

48. OnuiiTh Ccrmocodu NPUTrOTYBAHHS, BJIACTUBOCTI 1 YMOBH 30epiraHHs
TUTPOBAHOIO PO3UMHY Hoxy. ki (akTopu 1 SK BIUIMBalOTh Ha CTIHKICTh
po3unHy Hony? HamumniTe piBHSHHS peakuil. Bim saxux (akTopiB 3a1eXHTh
IIBUJIKICTh OKUCIICHHS po34nHiB KJ kucHeM moBiTps?

49. 3a I0MOMOTroI0 SKMX PEIOKC-METOJIIB MOXKHA BU3HAYUTH BMICT HITPHTIB 1
HITPATIB B PI3HUX NMPOAYKTaX. PIBHSHHS peakiliil. YMOBH NpOBEICHHS aHAII3Y.
Po3paxyHku.

50. Po3paxyBaT KOHCTaHTY pIBHOBaru OKMCHO-BIIHOBHO1 PEaKIIii:

Sn*" +J, 2 Sn*" +2] .

51. HaBaxxky macoro 0.9432 r cynbdiny HaTpito pO3UMHMIM B MIpHIA KOOI
MmicTkicTio 200ma. Ha tutpyBanHs 20Mi 1IbOTO pO3UMHY BUTpadaeThes 15.42
Ma 0.12041 poGouoro po3umHy Homay. Pospaxyiite mMacoBy moito Na,S y
3pasKy.

52. Ha tutpyBaHHs Hopdy, 110 BUIUIMBCS mpu 00poOiil HaBaxxku PbO, Hoammaom
Kauiioo, BUKOpUCTaHO 20 MII po34MHY TioCynbdary HaTpito 3 Ty, o o = 0.25010
r/mi. Cxuibku rpamiB PbO, MicTUTBCS y HaBaxIIi?

53. Po3paxyiiTe MacoBy 4acTKy 3aji3a B Py/Ii, SKIIO MICJSI pO3UUMHEHHS HABaKKU
pynu  macor 0.4007r B consHIA KHUCIOTI 1 BIJHOBJIEHHI 3aii3a 10
JBOXBAJIGHTHOTO Ha THUTPYBaHHA OTPUMAHOIO PO3YUHY OYJI0 BUTPAUYECHO
20.3m1 0.1H po3unHy O6iXpoMary Kaito?

54. ]lns BU3HAYEHHS BMICTY CypMu B 0a0iTi HaBaxKy cruiaBy Macow 1.870r
po3unHunu B 200Mi consHoi kucnotu. Ha tutpyBanHs 15Ma nporo po3umny
ButpaueHo 5.55mia 0.05000n KBrO;. Po3paxyBatu mMacoBy 4acTKy CypMH B
CILIaBI.



55. HaBaxky BanHsiky macoro 0.1627r po3unHWIM, TOTIM 00pOOMIN HAITUIIIKOM
okcanaty aMoHiro. Ocaja BiAQUIBTpyBaId, NMPOMUIH, PO3UYMHWINA B ClpyaHiit
kucnoTi. Otpumanuii po3unH BiaTuTpyBaid 31.4 mun pozunny KMnO, 3
Txano, = 0.00293 r/mi. Pospaxyiite macoBy ponto CaO y BamHsky.

56. lo 0.1112 r perenbHO mOApiOHEHOT MPOOM TIOKCHUIY MapraHIlio T0AaHO
0.1617r 6e3BomHOI IIABIEBOT KUCIOTH. BMICT KOJI0M MOBHICTIO PO3YMHEHO
HarpiBaHHsIM Ha BOJsHIN OaHi. Ha TUTpyBaHHs HaJIMIIKY IABJIEBOT KHCIOTU
ButrpaueHo 8.80mi 0.05000H po3umHy mepMaHraHaty Kaiiro. Po3paxyBaTu
MacoOBY JIOJII0 MapraHiio B JOCIIAHOMY 3pa3Ky.

57. HaBaxky xpomoBoi pyau macoro 1.2325r cmiaswiu 3 K;CO; B mpuCyTHOCT1
nepekucy Hatpito. CIulaB pO3UMHMIIM 1 MIEPEHECTU y MIpHY KOJIOY MICTKICTIO
250mi. JIo 25 ma pozumny goxanu 50 ma 0.05000H posumHy coni Mopa.
Hanmumox coni Mopa BintutrpyBanu 9.20 miu 0.05000H pozunnom KMnOy.
Po3paxyBatu MacoBy 4acTKy XpoMy B Py/Ii.

58. HaBaxky cynbdigy HaTpito macorw 3.9050r poszunHmWIM B MIpHIA KOIO1
MmictkicTio 500min. JIo 20.0mn po3uuny gomanu 40.0 ma 0.1920H posuuny
ony. Ha turpyBaHHa Hammumky #oay sutpadeHo 41.25 mn 0.09520n
po3uuny TiocynbdaTty HaTpito. Po3paxyBatu macoBy aoito Na,S y 3pa3ky?

59. HaBaxky xpomoBoro anriapuay macoro 0.0921r pozunnuiu, o6podunu KJ i
HCl, BigrurpyBanu  23.75 wMa  po3uwHy  TiocyiabdaTy  HaTpiio
(Tryays,0, /) = 0.01354r/mi). Po3paxyBatu macoBy noito CrO; y 3pasky.

2z

60. HaBaxxka mapmypy macoro 0.7324r po3umHeHa 1 moTiM oOpoOaeHa 1.4960r
(NH4),C,04-H,0. Po3uun HelTpanizoBanuit B k0161 mictkicTio 200mi1. Konba
3aloBHEHa BOJIOI0 10 MITKM. Ha TuTpyBanHs 25Mn BiadiIbTpOBAaHOTO Bij
ocany po3uuHy BuTpadaetbca 19.9mn  0.04282H pozumny KMnO,.
PospaxyBatu macoBy nomito CaO y 3pasky.

61. 3arasbHa XapakKTepUCTUKA METOAY OCaJKEHHS 1 KOMIUIEKCOYTBOPEHHS.
Bumorn no peakuiid. Knacudikamis. [lpuknagum Bu3HAYeHHS  PIZHHUX
KOMIIOHEHTIB.

62. 3aranpHa XapaKTepPUCTHKAa KOMILIGKCOHOMETPHYHOTO MeToja aHaiisy. Moro
ocHOBHI nepeBaru. Heponiku. HaBecTn npukiaau BUKOPUCTAHHS METOAY.

63. CyTb BU3HAUEHHS TOYKM €KBIBAJEHTHOCTI y METOAl  OCaJKEHHS
OC31HIUKATOPHUMHU METOJaMHU: «3a TOUYKOI €KBIBAJIGHTHOCTI» 1 «PIBHOTO
MOMYTHIHHSI.

64. Ancop6buiiini ingukatopu. Ix xapaktepuctuka. Ilpunnun nii. ITpuxmamu.
[lopiBHsIIBHA XapaKTEPUCTUKA €03UHY Ta (IyOpecleiny.

65. AprenromMetpisa. Xapaktepuctuka metony. IlepeBaru, Henoniku. BuzHnaueHHs
TOYKU eKBiBaJieHTHOCT1 3a jaonoMorow K,CrO,. Ilpunuun aii iHamkaTtopa.
Po3paxyHok KOHIIEHTpaIlii XpoMaTy Kajito.

66. BusznaueHHs xJIOpUaiB 1 BU3HAYEHHs cpibiia 3a MeTogoM Mopa. SAki pedoBuHH
BUKOPHUCTOBYIOTh y SIKOCT1 TUTpaHTy? [lopsimok TUTpyBaHHS IJIT KOXHOTO
Bu3HaueHHs. [Ipunmun aii ingukatopa - NH;SCN.

67. Mepkypo- 1 MepkypomeTpisi. XapakTepucTuka metony. Inaukaropu. [punuun
nii. Busnauenns tonua- i 6pomia-ioHiB.



68. BukopucTaHHs OKHCHO-BITHOBHUX IHJUKATOPIB y METOJA1 OCAJ>KCHHS.
Busnauennss 1muHky  depomianizoMm.  Meroauka.  ®Dikcaumis = TOYKH
€KBIBaJIEHTHOCTI 3a IOMIOMOT0I0 AU(EHIIaMIHY.

69. XapakTepucTHKa MeETaTiHIUKAaTOPiB (METaJOXPOMHUX IHAMKATOPiB). IX
npunHiun aii. [linGip ymMoB 115 npoBeneHHs anamnizy. [puxnanu.

70. Bukopuctanus  pH-imaukatopiB B KomIuiekcoHoMeTpii.  Teopetuune
oOrpyHryBanHsa. Tun TutpyBanb. HaBecT npukiaau.

71. SIx BCTaHOBIIOETHCS HOPMAJIBHICTh TPUWIOHY b (pIBHSHHS XIMIYHUX peakIlii,
pH cepenoBuiia, iHIUKaTOPN).

72. SIx mpoBOIATH KOMIUJIEKCOHOMETPUYHE BHU3HAYEHHS >KOpcTKocTi Boau (pH
CepeloBUIla, I1HAMKATOP, TUTPOBAHI PO3UYMHH, PO3PAXYHOK pe3yibTaTiB
ananizy). Sk BmmBae pH posumHy Ha piBHOBary peakuii Ca®’ iomis 3
TpusIoHOM b.

73. SIxi opraHiuHi peakTMBH OTPUMAIM Ha3BY KOMIUIEKCOHIB. PedoBHHM $IKOTO
TUIY YTBOPIOIOTh KOMIUIEKCOHM 3 KaTiOHAMH, SIKI X BJIACTHBOCTI. PO3KaxiTh
PO BU3HAYEHHS AJIOMIHIIO KOMIUIEKCOHOMETPUYHUM METOAOM (pIBHSHHS
XIMIYHUX peakuii, pH cepenosuia, iHAUKATOD).

74. Okpeme BHM3HAYECHHS KaJbI[lI0 1 AJIOMIHIIO NpHU iX CHUIBHIA NPHUCYTHOCTI
KOMIIJIEKCOHOMETPUYHUM MeToJIoM (pIBHSHHS peakiiii, pH cepenosuia,
IHAMKATOPU, PO3PAXYHKOBI (HOPMYIN).

75. Slke 3HaueHHsT Ma€ KOHLEHTpallis 10HIB BOJHIO TIPH  OKPEMOMY
KOMIIJIEKCOHOMETPUYHOMY BHU3HAYEHH1 alIOMiHiIO 1 3amiza. Onuiite crocid
OKPEMOro BU3HAUYEHHS 3aJli3a 1 aJIFOMIHIIO.

76. OnuiiTh KOMIUIEKCOHOMETPUYHHMIM METOJ BH3HAUEHHS Mil (PIBHAHHS
XIMIYHHUX peakuiid, pH po3unny, iIHAUKATOPH).

77. 3BOpOTHE TUTPYBaHHS 1 TUTPYBaHHS 3a METOAOM BUTICHEHHS B
KOMIUJIEKCOHOMETpii. B sSKuX Bumajgkax BOHM 3acTOCOBYIOThCA. llepeBaru
BUTICHIOBAJILHOTO TUTpYyBaHHs. HaBecTu npukiaay.

78. [lpyHuun po3paxyHKy KpUBUX Yy METOJI ocamkeHHA. PospaxyBatu 1
noOyaysatu kpuBy TutpyBaHHs 0.1H po3uuny KJ 0.11 pozunnom Hgy(NOs),.
Bin sxux ¢akTopiB 3a1€KUTh BEIUYMHA CTpUOKA KPUBOT TUTPYBAHHS B METO/II
OCAaJI>KEHHS.

79. [lpyHuun  po3paxyHKy KpHUBUX TUTPYBaHHS B  KOMILUIEKCOHOMETDIi.
PospaxyBatu 1 nmoOyayBatu kpuBy TuTpyBaHHs 0.1 po3uuny FeCl; 0.1n
posunHOM TpUIOoHY (K o (rerp) = 1.3-10%, pH = 5).

80. PozpaxyBatu 1 moOynyBatu kpuBi TUTpyBaHHs: 0.1H pozuuny KBr 0.1n
po3unHoM AgNO; 1 0.11 pozunHom Hgy(NOs),. B axomy Bunaaky u domy
CTpUOOK TUTPYBaHHS OibIIE?

81. Cytp rpaBiMeTpuuHOro Meroay anamizy. IlepeBarm 1 Hemoniku. Buau
rpaBimeTpii. HaBecTn npukiiagm KOXKHOTO 3 HUX.

82. Meton ocamxeHHs B rpaBiMeTpii. CxeMa MpoBeNCHHS aHai3y (BU3HAYCHHS
ANIOMIHIIO 1 KaNbIlil0 B KapOoHaTax). Hanumiite po3paxyHkoBi popmynu ams
BU3HAYEHHS % BMICTY KOHOTO 3 METAJIB IICIIs 3Ba)KyBaHHS BaroBoi (hopMu.

83. Heoprauiuni Ta opradiuni ocaiKyBaui B rpaBiMerpii. IX XapakrepucTuka.
[Tpuniun Bubopy ocamxysauiB. [Ipuknanu. Po3paxyHok ocamkyBaya.



84. Ocapxenns. Moro Bumu. MakTopy, IO BILIMBAIOTH HA BEIMUMHY aCOPOILI.
YMOBU OCa/I>KEHHS 151 OTPUMAHHS KPUCTaJIIYHUX OCaI1B.

85. OOrpyHTyTE YMOBU OCQDKCHHS KpPUCTAIIUYHUX ocadiB (7110hoOHUX).
['paBimMeTpryHEe BU3HAUYEHHS CYIb(haT-10HIB.

86. OOrpyHTYyiiTE YMOBH OcCakeHHS J1ohuIbHUX (aMOppHUX)  OCaIiB.
['paBimMeTpryHEe BU3HAUYCHHS 3aji3a y coii Mopa.

87. OcamxyBana 1 BaroBa (opma B rpaBiMeTpii. Bumorn no nHux. HaBectu
NpUKIand (CXeMy TpPOBEICHHS aHamizy) 3a BmsHaueHHsM Mg® , Ca™, Ni*"
IpaBIMETPUYHUM METOOM.

88. lllo Take ¢akTop mepepaxyHKy 1 sikuil Horo ¢dizmunuil 3mict? Pospaxyiite
daxTopu nepepaxyHky s BusHaueHH Al, KAI(SOy),, AL(HPOy); y Burismi
AL Os.

89. SIki mpouecu Bi10YBarOThCS IPHU «BUCTOIOBAHHD» T€TEPOT€HHUX CUCTEM: OCal-
MaTo4yHUi po3unH? Yu BCi ocaau 3anuIaoTh Ha cTapiHHa? Yomy?

90. Oxuro3ia. Buau oxmro3ii. npukiaan. SIK OUUIYIOTh OCAJM BiJl OKJIIOJIOBAHUX
nomimok? BukopucTaHHS CIHIBOCA/PKEHHS SIK TO3UTHUBHOTO (akTopy Mnpu
BU3HAYEHHI PEUOBUH 3 HU3BKOIO KOHIIeHTpaliero. (OcamKeHHs 3 KOJIEKTOPOM).

91.-100. Po3paxyiiTe po3UMHHICT, MaJOPO3YMHHUX OCAJIB y BOJI 1 B HAJJIUILKY
ocaJiKyBayda (B MOJIB/J 1 B I/71), IKIIO B1JIOMO 3HAYEHHS JOOYTKY PO3YUHHOCTI.

HOMep IIUTaHHA MaJIOpO?)‘H/IHHa OC&I[)KYBa‘{ KOHI_ICHTpaI_IiH
pE€IOBHHA oCayKyBada

91 BaSO, Na,SO4 0.1M

92 Agl KJ 0.05M

93 CaC,04 CaCl, 0.05H

94 AgBr AgNO; 0.051

95 AgSCN NH4SCN 0.1

96 PbMoO, Pb(NO3), 0.1M

97 Ag2CrO4 KQCI'O4 0.01M

98 K,PtClg KCl 0.1M

99 L13PO4 Na3PO4 0.1M

100 Th3(PO4)2 Na3PO4 0.01M

101. Sxoro Oyae macoBa uvactka MgSO,7H,O B mpoOi TeXHIYHOro cCylbdary
MarHiro, SIKIo 3 ioro HaBaxxku macoro 0.4085r orpumano 0.1800r Na,P,0O,?

102. I3 HaBaXKM aJIFOMIHIEBOTO CIUIABY MiCJs PO3YMHEHHS 3pa3Ka, OCa[KEHHS
QIIOMIHIIO T1IPOKCUIOM aMOHIIO 1 MpokaitoBaHHS oTpumaHo ocaj AlLO; 0.0984r.
YoMy nopiBHIOBaTUME MacoBa JOJS IIOMIHIIO B CIUIaBl, AKIIO Maca HaBaXKU

0.4224r?

103. I3 HaBaxkku kapOoHaTy Kajblito 1.7847r orpumanu 0.5603r mpoxaneHOro
ocany CaO. O6uncinutu MacoBy yactky CaCOsy 3pasky.

104. Tlpm amamizi

TEXHIYHOTO

3pa3ky NiSO47H,0

orpumanu 0.2842r

HIKEJTBAUMETUITITIOKCUMY. YoMy JOpIBHIOBATUME MAcOBa JI0JIs1 OCHOBHOTO MPOJAYKTY
y 3pasKy, Ko Maca HaBaxku 0.2988r?




105. Ilicnms oOpoOKM HaBaKKM aJIOMOKATIEBUX TalyHIB, 1O MICTITh 97.61%
KAI(SO4),-12H,0 orpumanu 0.2584r BaSO,4. Po3paxyiiTe macy HaBaKKu?

106. I3 nHaBaxkku Mapmypy macoro 1.8710r orpumanu ocan 0.0827r Mg,P,0.
Hanumiite piBHSHHA peakiiii BCIX MNpPOIECIB: PO3YMHEHHS 3pa3ka, OCAKEHHS 1
npokatoBaHHs. Po3paxyiiTe MacoBy 4acTKy MarHito y 3pasky.

107. dns aHamizy 3pa3ky xJopuay Oapito B3suM HaBaxkky macoro 0.6878r. I3 Hel
orpumaiin ocas BaSO4 macoro 0.6556r. Po3zpaxyiite MacoBy 100 0apito y 3pasKy.

108. I3 naBaxku miputy Macoro 0.2794r micnst oOpoOku otpumanu 0.4524r
npokasienoro ocaay BaSO,. Po3paxyiite MacoBy 4acTKy CIpKH Yy 3pa3Ky.

109. I3 HaBaxku coji wmaprasmo otpuManu 0.3562r mnpokaseHHOTo ocanry
Mg,P,0;. Po3paxyBatu macy: a) Mn; 6) MnO; B) Mn,O; r) MnS; 1) MnCOs, sxi
MO>XHAa OTPUMATH 13 TaKOi HABaXKKH (pO3paxyBaBIIM 3aBYACHO 3HA4YECHHsS (AKTOPIB
NepepaxyHKy AJisl KOKHOTO BUMAKY).

110. I3 naBaxkku 0.3528r kapO6oHaTy Maprauito Buauiuiau ocag MnNH4PO,, mics
npokagoBanHsa skoro orpumanu 0.4326r mipodocdary maprasiro. PospaxyBatu
MacoBy noiro MnCOj y mpenapari.



Honatok 1
MIHICTEPCTBO OCBITU I HAVKHU YKPAITHU

JIBH3 «YKPATHCHKUI TEPKABHII XIMIKO — TEXHOJIOT TYHUIA
YHIBEPCUTET»

Kadenpa ananituunoi ximii 1 XT X1 Ta K3

Po3paxynkoBa podora Ne 2
3 TUCLMIUIIHA « AHAIITHYHA XIMIS»

Ha TeMy: «MeToiu OKMCIIEHHS-BITHOBIIEHHS, OCa>KEHHS 1
KOMILJIEKCOYTBOpEHHS. [ paBiMeTpisi»

BapianT Ne_

BukoHas: cT..1p.

[1Ib Iimnuc

[lepeBipus:

nocazna, [11b Tignuc
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Jonatok 2

Bumoru 10 iHIMBiAyaabHOI pPO3paxyHKOBOI po0doTH

Ilpasuna odbopmienHas PP:

PP BuKoOHY€eTbCS Ha OKpeMUX apkyimax gopmary A4.

3anoBHIOETHCS TUTYJIbHA CTOPIHKA.

[TuTaHHs KOXKHOTO 3aBIaHHS BKa3y€eTbCA Mepe]] BIAIOBIIAIO.

PP GaxaHo BUKOHYBaTH B APYKOBAaHOMY BUIJISIZII: TEKCT APyKyBaTu uepe3 1,5
1HTEepBayI, po3Mip Jitep - 14, Tun mpudty - Times New Roman; cropinku PP
CIiJT HyMepyBaTU apaOChKUMH Lu}paMu, HOMEpP CTOPIHKUA MPOCTABISATU Y
MpaBOMY BEPXHbOMY KYTi CTOPIHKH; PO3MIp MOJIB: JIBUM — 3 CM., MpaBuil —
1,5 cM., BepxHIH 1 HIXKHIN — 2 cM.

Bumoru 1o 3micty Ta 3aa4i PP:

Tepmin 31aui PP — 7-uii TuxaeHb.

MakcuMainbHa KUTBKICTh OaiiB mpu cBoedacHid 3madi PP — 20, BpaxoByrouu
TEePMIH 37a4i, 3arajJbHUN BUTJIA Ta 3aXUCT PP.

Ha 8-My TmxH1 MakcuMalibHa KUIBKICTh O0aniB — 18, Ha 9-my — 16.
BpaxoByeTbcs 3aranbuuit Burisig PP ta akypaTHICTh BUKOHAHHS.

3axuct PP n03BoJIsI€ NIABUIIINTH KIJIBKICTH OasIiB.

MiHiManbHa KUIBKICTh CTOpiHOK PP — 18-20.

OO0O0B'I3KOBO BKa3Y€EThCS Ha OKPEMIiil CTOPIHIII TIepeiK JITepaTypHUX HKEPell,
AKUMU  KODUCTYBAJIHUCS, BpPaXOBYIOUM IHTEpHET-IKepena (MiHIMaJlbHA
KUTBKICTB 5).

Jlo 3aga4y OOOB'I3KOBE TEOPETHUYHE TMOSICHEHHS PO3paxyHKOBUX Gdopmyln (3a
noTpedu iX BHUBEACHHS), TEPMiHIB, HABEJICHHS] BU3HAYEHb Ta 1HIIIE.



