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SMICT

3ATAJIBHI IOHATTA

SAKICHUHA AHAJII3. AHAJII3 TPYII KATIOHIB 3A KHCJIOTHO-OCHOBHOIO KJACHU®IKAIIIEIO
TEXHIKA BE3NEKHW ITPU BUKOHAHHI JIABOPATOPHOI POBOTH

JlabopaTtopna po6ora Ne 1. Tema: «AHani3 kaTioHiB | aHATITUYHOT TPy KHCIIOTHO-OCHOBHOT KIacH(iKarii»
JlabopaTtopna po6ora Ne 2. Tema: «Anani3 karioHiB [l aHaTITHYHOT TPyITH KUCITOTHO-OCHOBHOI KJTacH(piKaIii»
JlabopaTtopna po6ora Ne 3. Tema: «Anani3 karionis [l aHamiTHYHOT TpyN¥ KUCIOTHO-OCHOBHOI Ki1achdikartii»
JlabopaTopHa pooora Ne 4. Tema: «Anani3 kaTioHiB [V aHaMITUYHOT TPyNU KMUCIOTHO-OCHOBHOI KJIacH(IKaIii»
JlabGopaTopna podora Ne 5. Tema: «Anani3 kaTioHIB V aHATITUYHOI TPYIH KUCIOTHO-OCHOBHOI Kiacupikaiii»
JlabopaTtopna po6ora Ne 6. Tema: «Anani3 karioHiB V| aHamITUYHOI TPyNH KUCIOTHO-OCHOBHOT KJacu(pIKaIii»
JlabopaTtopna po6ora Ne 7. Tema: «Anani3 anionis II ta Il ananituunoi rpymum»

JlabopaTtopna po6ora Ne 8. Tema: «IIpurotyBanHust po3unHy HaTpito TeTpadopary. CtaHgapTH3allis XJIOPUIAHOI
KHUCIIOTH 32 HATPIEM TETPabopaTOM»

JlabopaTtopna po6ora Ne 9. Tema: «BuszHauenns macoBoi yactku (%) HaTpit0 KapOOHATY 1 HATPIIO
riiporeHKapOoHaTy B CyMIIII»

JlabopaTtopna po6ora Ne 10. Tema: «Cranaaptuzariist Tiocyab(haTy HaTPIIO 32 KA TUXPOMATOM
PEKOMEH/IOBAHA JIITEPATYPA



3AT'AJIBHI TIOHATTA

AHaJIiTHYHA XiMisi — HayKa Mpo METOM Ta 3aCO0M XIMIYHOT'O aHAITI3Y.

XimiuHMii aHaji3 — CYKYIHICTh Jid, Y pe3yJibTaTi SKUX OTPUMYIOTH 1H(QOpMaIliI0 MpPO XIMIYHUK CKIaj 00’ekrta. 3acolOu
XIMI9HOTO aHai3y —
pEaKTUBH, TIPHITA]IH,
CTaHAapTHI 3pa3Ku TOLIO.

XiMIYHUH aHaTi3

SxicHuii aHami3 Kinbkicuuii anamiz
BU3HAYEHHS Y BU3HAUEHHS Y JTOCIIHKYBaHI!
JOCTIIKYBaH1i peUOBUHI PEYOBHUHI KIJTBKOCT1 XIMIYHUX
XIMIYHHUX €JIEMEHTIB, 10HIB, €JIEMEHTIB, 10HIB, aTOMHHUX TPy 1
aTOMHHX TPYyT 1 MOJIEKYJI MOJIEKYI.

Mertoa aHamizy — yHIBEpCAIbHUM 1 TEOPETUYHO OOTPYHTOBAHHM CTOCIO BH3HAYCHHS CKJIAJy, B OCHOBY SIKOTO TMOKJIAJCHUI
3B’SI30K MIK CKJIAJIOM 1 BJIAaCTHBICTIO, IKa BU3HAYAETHCS.

Kiacudikartiist METOIIB aHATITUYHOT XiMIi:



» Ximiunuit — MeToJ| aHai3y, 110 Ga3yeThCs HA BUKOPUCTAHH] XiIMIYHIX PeaKiiil JOCIiKyBaHIX PEUOBHH.

» @i3nyHMil — METOJ aHai3y, Mo 0a3yeThCsl HA BUMIPIOBaHHI (Di3WYHHUX XapaKTEPUCTUK, 3yMOBJICHUX XIMIYHOKO
1HJIMB1AYaJIbHICTIO PEYOBUH.

» ®Di3UKO-XIMIYHHN — METOJ] aHaJi3y, 3aCHOBAaHWI HAa BUMIPIOBaHHI (DI3MYHUX BEJIIMYHH, 3MiHA SIKUX 3YMOBIICHA
XIMIYHUMU PEaKIIisIMU.

MeToauka aHaJji3y— 3aCTOCYBaHHS METOy aHaJi3y JO0 KOHKPETHOTO BH3HAYYBAaHOTO 00’ €KTa 3 JOKJIAJHUM OMHCOM YCiX
aHAJTITUYHUX OTeparliil.

MGTOI[I/IKa aHaHiI’)y MOKC BKIIOYaTH HaCTYHHi CTalln:

O6pobka Ta
. - OtpumanHs : :
Bin6ip npobu [Ipo6omiaroroBka . IHTEpIIpETAIlA
aHAJITUYHOTO CUTHAIY .
pe3yJ/IbTarTiB

AHaJITHYHI peakuii — peakuii, 10 3aCTOCOBYIOThCS B SIKICHOMY aHaji3i 1 0a3yloThCsl Ha MEPETBOPEHHI TOCHIIKYBaHO1
PEYOBUHM BHACIIJIOK B3a€MOJI] 3 aHATITUYHUM PEAreHTOM 3 YTBOPEHHSM MPOAYKTIB 13 XapaKTepHUMHU aHANITUYHUMHU O3HAKaMU
(eextamu) (yTBOpPEHHS OCajiiB, 3a0apBIICHUX CIIOJYK, PO3YMHEHHS OCaJliB, BUIIICHHS ra3iB, yTBOPEHHS KPUCTAIIB XapaKTEpHOT
dbopmu, osia ab0 raciHHS JIFOMIHECIICHITT, 3a0apBICHHS MTOJYM sl Ta30BOTO MaJIbHUKA TOIIIO).

Peaxkiiisi, sika BAKOPHCTOBYETHCS B AIKICHOMY aHalli31, IOBUHHA 33/I0BOJILHSATH HACTYITHUM BUMOTAM:
» TepediraT MBHIKO, MPAKTUIHO MUTTERBO;
» CYIpPOBOJ/IKYBATHCh 30BHIIIHIM €()€KTOM: YTBOPESHHS XapaKTEpHOTO 0Caay, razy abo MmosBoro 3a0apBIICHHS;
» OyTH NMPAKTUIHO HEOOOPOTHOIO, TOOTO TIepediraT MEPeBaKHO B OJHOMY HAIPSIMKY;
» OyTH sKOMOTa O1IbII cIelU(iIHOIO 1 BIAPI3HATUCH BUCOKOIO YYTIHBICTIO.
KisbKiCHO Yy TIHMBICTD peakilii BU3HAYAETHCS BIKPHUBAHUM MiHIMYMOM (MEKEI0 BH3HAYCHHS ), MIHIMAJILHOKO (TPAHUYHOIO)
KoHIIeHTpaI€l0 (Cyiy) 1 TPAHUYHUM PO3BEICHHSIM.
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Mexka BusiBieHHsI (Mmin a00 Cmin) — HaliMeHIIAa Maca a00 KOHIIGHTpAllis PEYOBHMHH, SKY 13 3a/JaHOI0 JIOBIPYOIO
NMOBIPHICTIO MO’KHA B1JIPI3HUTH BiJ] CHTHAIY KOHTPOJIBHOTO JOCIITY.

MinimMaabHa (rpannyna) koHueHTpamist (Cyis)— HaMEHIIIa KOHIICHTpAIIIS 10HIB a00 PEYOBHHU, IIPH SAKIK JTaHA PEeaKIlis
1Ie J03BOJISA€ BUABJIATH iX y ManoMmy 06’ emi poszuuny (0,01-0,03 cm?).

Cyiny = V,F/CMB

neV — 00’eM pO3YMHHKKA, CM°, KUl IIPUXOAUTHCS Ha 1 T pedoBHHHU a60 10HIB, IO BU3HAYAKOTHCH.
I'panuune po3Benenns (W) — moka3HUK, IO € 3BOPOTHUM JI0 MiHIMAJIbHOT KOHIICHTpAIIil

Wzi,cmsle

min
B33€MOBB’H3OK MI)K IIUMU ITOKAZHUKAMH BU3HAYAECTHCA HaCTYHHI/IM YUHOM.

m= Cmin 'Vmin 106

we L
Cmin

1 V. .10°

m:W' min

ne:  m — BIAKPUBAEMUUN MIHIMYM, MK,
Crin— I'PaHMYHA KOHLIEHTPALis, 2/cM>,
W— rpannyne po3BeeHHS;

Vmin— MIHIMQJIBHUN 00'€eM pPO34YMHY, HEOOXIAHUN IS BU3HAYCHHSAOCIIPKYBAaHUX 10HIB, e,



3a0apBIICHHS TTOTYMS
Cyxuit cioci6 OTPUMAaHHS MEpPIIiB
AHaJIITUYHA peaKIIis PO3TUpPAHHS

Bosoruii criocio

Po3pizHsitoTh crienudiuHi (XapakTepHi) aHAIITUYHI PEakKllii Ta peareHTH, a TaKoK CEJIEKTUBHI (BUOIPKOBI) 1 TPYMOBI.
Cunenudivni peakuii — peakiiii, 10/103BOISIOTh BUSIBUTH Ty UM 1HIITY PEUOBHUHY (10H) y MPUCYTHOCTI 1HIIUX peuOBUH (10HIB).
CenexruBHi (BHOIpKOBI) peakii — I1¢ aHATITHYHI peakilii peakTUBY 3 0OMEKEHUM YHCIOM 10HIB. YuM MEHIIIE YHCIIO 10HIB, SIKi
BCTYNAIOTh B PEAKIIIIO 3 JAHUM PEAKTUBOM, TUM OUTBII CEIEKTUBHOIO a00 BUOIPKOBOIO € JaHa PEaKIlisl 1 pEaKTUB.

I'pynoBi peakuii — 1€ aHaJIITUYHI peaklii peaKTUBY 3 IEBHOIOTOPYIIOIO 10HIB, 1110 AO3BOJISIIOTH BITOKPEMUTH 110 TPYIITY BiJ
1HIIIUX 10HIB.

['pynoBi peareHTH NOBUHHI BIJIMOBIIATH IEBHUM BUMOTaM:

* KIJIGKICHO PO3/IIIATH 10HH 3a X aHAIITUYHUMH TPYIaMH (3aIMIIKOBA KOHIIEHTPAlis B PO3YMHI HE TIOBUHHA NepeBuImyBaty 10
MOJIb/T);

* HAJIJTMIIIOK TPYTIOBOTO PEareHTy He TMOBUHEH 3aBaYKAaTH BUSIBJICHHIO 10HIB, 110 3aJIUIIAIOTHCA B IOCHIIKYBaH1i Mpo0i;

* OTPUMAaHUI 0caJl TOBUHEH JIETKO PO3YMHSITHUCS Y NMEBHUX PEareHTax 00 MOJaIbIIOr0 aHaI3y.



Metoau aHai3y

CucreMaTHYHUN METO]I

CucreMaTU4HUM

HpoOuuit

MO CyMilii 10HIB 3a  JIOMOMOTOIO
IPYyNOBUX  peareHTiB Ha  rpynu 1
MOJIAJIBIIIOMY BUSIBJICHHI 10H1B 3a
JIOTIOMOTOI0 CEJIEKTUBHUX PeaKiii

BUSIBJICHHSI KOXXHOTO 10HA y TMPHUCYTHOCTI
IHIIMX 3 BHUKOPUCTAHHAM CHEIU(pIIHUX
peakuiil yu MpOBEJECHHS peaklii 3a yMOB,
110 BUKJIFOYAIOTh BIUIMB 1HIIINX 10HIB.

KinpkicTh

B 3a1€XHOCTI BiJl TPYIIOBOTO PEareHTy aHATITUIHUX

CIpKOBOJIHEBUI

aMiauyHO-(dochaTHUH

KHUCJIOTHO-OCHOBHMU

rpyn

3aCHOBaHMI Ha PO3YMHHOCTI 5
CynbQiiB KaTioHIB

3aCHOBaHUI Ha Pi3HINA PO3YUHHOCTI 5
docdarip kaTioHiB

3aCHOBaHUH Ha Pi3Hill pO3ZYMHHOCTI
TIIPOKCHIIB Ta ACSIKHUX COJIECH, 6
YTBOPEHHX KaTiOHAMHU Ta CUJIbHUMHU

KHCJIOTaMH



3a3BUYail BUSIBJICHHS 10HIB IpOOOBUM METOAOM IPOBOATH 332 HACTYITHOIO CXEMOIO - CIIOYATKy YCYBaIOTh BIUIMB 10HIB, 1110
3aBa)Kal0Th, IOTIM BUSABIISIOTH UTYKaHU 10H 3@ JJOMOMOTOI0 CEJIEKTUBHOI peaKiiii.

Cumyauinni 3a0aui
Ilpuxnaou po3e'azanna 3adau

Ilpuxnaol. I'paandHe po3BEAEHHS MIKPOKPHUCTAJIOCKOIIYHOI PeakIlii i0Hy Kautiro 3 rekca”iTputokymnpaTom (1) HaTpito cBUHITIO
ckmamae 1:66000. JIns BUKOHAaHHS peakiii Oyio B3aTo o6'em posumny 0,03 cm®. Pospaxyiite BimkpuBacMmmii MiHIMyM JaHOI
peaxiii.

Po3¢'azanna. Mix BIIKpUBAEMHM MIHIMYMOM, TPAaHUYHUM PO3BEJICHHSAM, 1 00'€MOM pO34YMHY, KM OyJl0 B3ATO IS peakiiii,
ICHY€ CITiBB1IHOIICHHS:

m= Cmin 'Vmin 106 ’

Je:  m — BIAKPUBAEMHUIN MIHIMYM, MK2,
Crnin— TpaHWYHA KOHIIEHTpALis, o/cm’;
W-— rpanuyHe po3BeieHHS;

Vmin— MIHIMQJIBHUM 00'€éeM pO34YMHY, HEOOXIAHWN IS BH3HAYCHHS JOCIIPKYBaHHUX 10HIB, e,



m= L .0,03-10° = 4,54 mxe
66000

Bionoeiov: m = 4,54 mxe.

Hpuxnao 2.B 500 cu® posunHy Mmictutees 1 T 3amiza. BeTaHOBIEHO, IO NPH PO3BEEHHI 1bOropo3urHy B 20 pa3 MOKHA
BM3HAUMTH ioHM Fe*" aMomieM TiolioHaToM B OfHiil iforo kpamii o6'emom 0,02 cy®. Bu3HAYnMTH 4yTIMBICTH peakiii i0HIB
Fe(lll) 3 amoHieM TiOLIOHATOM.

Pose'azanna.Fe** + 3SCN- — [Fe(SCN)3]
MiniManbHa KOHIIEHTpallis Oye:

Coin = 1 1:10000(2/ ca®)
500-20

3BiJicH, TPAaHUYHE PO3BEICHHS:

W = Ci =10000(cm® / 2)

BusHayaemo BiIKpUBAEMUN MIHIMYM:
M = Cmin * Vmin- 108 = 10000 2/cx? 0,02 ecm3-10%uxe/z = 0,02 mxe
Bionogiov: m =0,02 mxe.

Ilpuxknao 3. BinkpuBaemuii mi"imMym ioHiB kanblito (IlI) miero cynbdar-itoniB nopiBHioe 0,04 wmke. I'pannune po3BeneHHS
po3uuny popiBHIOE 1250000 ci’/z. Po3paxyBaTu MiHiManbHHE 00'€M TOCIIIKYBAHOTO PO3UHMHY.

Po36 'a30k:B3aeM03B'130K MIXK ITapaMeTpaMH 4y TIUBOCTI:



Jie m— BIJKPUBAEMUN MIHIMYM, MK2;
Crin- TpaHu4Ha (MiHIMaIbHA KOHLIEHTpALlis), 2/cm°;

W-rpanuune po3BeaeHHS;

Vmin- MiHIMaJIbHUN 00'€M PO3YMHY, HEOOXITHUM JIJI1 BU3HAYCHHS TOCTI1KYBaHUX HOHIB, e,

3HAaX0IUMO:

v _M-W _ 0041250000

i 10° 10° = 0,05(6’]!/13)

Bionogiow: \Vpin = 0,05cn°.
3a60anHA 0N CamMoCmiiiH020 PO38'a3y6aHHA

1. YyrtnuBicTh XIMIYHUX peakiiii. SK TO3HAYaeThbcsi 1 B SKUX OJUHUIAX BUPAKAETHCS BIIKPUBAEMHUI MIHIMyM
XimMiuHOi peakuii? ['paHnuHa KOHLEHTpauis BigkpurTa HoHy Al mpu MikpokpucramiunoMy BigkpurTi piro 1500000

cM/r. MiniManeHuii 06'eM po3uuHy, HeoOXimumii mns Bimkpurrs domis AP, mopismroe 0,06 cm®

. Pospaxyiite
BIJIKDUBAEMUI MIHIMYM.

2. Yytnueicth Ta crnenudiyHiCTh peakimiid. Po3paxyHKHM BenwuMH, SKI XapakTepu3yloTh YYTIUBICTh peakiiii. HaBectu
PUKIIAIN.

3. AHamiThyHl peakiii Ta BuMord 1m0 Hux. Crmocobu mpoBeNeHHS XIMIYHMX peakiiii B aHamizl. CrnenudidHi Ta rpyrnosi

peaxiii. HaBectn npuximanu.
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9.

YMOBHM BUKOHAHHS Ta YYTJIWBICTh aHATITHYHHMX peakiii. SIK Mo3HAYaeThes 1 B SIKUX OJUHUIIAX BHPAKAETHCA TPaHUYIHA
koHLeHTpania? ['panuyna KoHLEHTpamis npu ocamkeni Hg?*-iona y surmami HY[Co(SCN)4] cranosuts 1:50000 r/cm®.
Minimansruii 06'eM posuuny 0,002 cm®. OGUKMCIMTH BiIKPUBAEMMI MiHIMYM.

YytnuBicth XiMiuHux peakuid. KinbkicHi  xapakTepucTukd 4uyTiMBOCTI peakuiid. Illo xapakrepusye BennumnHa,
oOepHeHa rpaHuuHii KoHIeHTparlii? ['pannuna kounentpaiis ClOs-iona 3a peakitieto 3 HiTpoHOM (Cz0H16N4,) cTaHOBUTH
1:1000 r/cm®. Po3paxyiiTe HopMalnbHY KoHIEHTpalito po3umHy KCIOsnpyu 1aHHOT rpaHMYHOT KOHIEHTpALIi.

UytnuBicTh XiMIYHMX peakimiii. KibKiCHI XapaKTepUCTHKU YYTJIMBOCTI peakiiil. Sk Mmo3Ha4yaeTbcs 1 B SKHUX
OJIMHULIX BUPAXAETbCSI TPAHUYHE PO3BEJCHHS PO3UUHY?

3. Peaxkris

['paHMYHa KOHIEHTpALis HOHIB CBMHIIO B PEakKilii BiIKPUTTS #oro 3 oammom Kamiro mopisaioe 1,4-10° r/em
30epirac  crenudiunicTs B mpucyTHOCTI HoniB migi (1) B momycTumili KoHIEHTpaii, o He nepepuiye 3,5-107° r/cm®.
Po3paxyiiTe rpaHUyYHE BIJHOIIECHHS KOHILIEHTpALIA HOHIB B pEaKIlii, [0 NPOTIKA€E MPU O10XIMIYHOMY aHaii3l.

[Ipu sixomy BmicTi (r/cM®) HOHIB KOGAIBTY MOKIIMBE BiKPUTTS MOHIB HIKEIIO Ji€H0 TUMETHIIIOKCHMA, SKIIO TIPaHHYHE
po3BelicHHs HOHIB Hikemo B posumHi gopisHIoe 400000 Mr/aM®, a rpaHMYHE BiTHOIIEHHS HOHIB HIKEIO 1 KOOATIETY B
BOJHIM BUTSIXKIIl 3011 pOCIMH fopiBHIOE 1:5000 ?

[TonsTTs PO APOOHUI Ta cCHCTEeMaTHYHUIA aHali3. [ pynoBi peakTHBU, BUMOTH JIO0 TPYIIOBOTO PEareHTy.

10.YytnuBicte xiMiyHMX peakiiid. KimbKiCHI XapakTepUCTUKM UYYTJIMBOCTI peakiiid. 3B'sI30K Mik HUMHU. Po3paxyBatu

MiHIMaJIbHHI 00'eM PO3YHHY, SKIIO BiIKpuBaeMuil MiHiMyM 0,3 MKT, a Tpau4He po3segaeHns 1000 cm®,

11.Criocobu miABUINEHHS YYTJAUMBOCTI Ta cHeruiuHOCTI sKICHUX peakiii. HaBectu npukiaau. Po3paxyBaTu rpaHuyHe

pO3BeNEHHs, AKIO Binkpusaemuiiminimym 0,4 Mxr B 0,05 cm® po3uuny.

12.5Ix mo3HaA4a€ThCS 1 B SIKUX OJUHUIX BUPAKAETHCSA BIIKPUBAEMHUM MIHIMYM XIMI4HOI peakiiii? MiKpOKpHCTaI0CKOIiuYHa

PEaKIis BiIKPUTTS HOHIB 0apiro 3 PO3UMHOM CipYaHOi KHCJIOTH MOXJIMBA 3 po3urHoM o6'emom 0,001 cm®. I'pannune
possenenns popierioe 20000 cm®/r. PospaxyiTe BiaKpHBa€MHI MiHIMyM.

13.1llo xapakTepusye BenuunHa, OOCpHEHA TPaHMUYHIM KOHIEHTparii? ['paHuyHEe pO3BENCHHS WMOHIB KAJBIII0O B PO3YHHI

nopisaioe 50000 cm®/r. MiniManbHUiA 06'eM pO3UMHY, HEOOXITHUI IS BiAKPUTTS HOHIB KaJIBILIIO JI€I0 OKCAIAaTy aMOHIO,
nopisuioe 0,03 cm®. Po3paxyiite BiakpuBacMuii MiHIMyM.
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14.5Ix mo3HAaYaeThCAd 1 B AKUX OJMHMIAX BHUPAKAETHCA I'PaHMYHA KOHIeHTpawuis? Mikpokpucranockoniuna peakiis Cu*?s
yrBopennsaM K,Pb[CU(NO,)s | xapakrepusyerbes Binkpusaemum minimymom 0,03 mxr Cu*? B kpamni o6'emom 0,001 cm®,
Po3paxyiiTe rpaHnYHy KOHIICHTPAIIIIO.

15. 5k MO3HAYAETBLCSA 1 B AKMX OJMHHMIIAX BUPAKAECTHCSA TPAHUYIHE PO3BEACHHS po3unny? Binkpuaemmii miniMmym ionis Cu*? B
posunHi 06'emom 0,05 cm® cknanae 0,2 Mkr. Po3paxyiiTe rpaHnuHe pO3BEEHHS PO3UUHY.

16.4kor0 dhopmyIior0 BUPAKAETHCS B3a€EMO3B'SI30K MDK MOKa3HUKAMU YyTJIMBOCTI aHATITHYHOT  peakmii?  BigkpuBaemuii
miniMmym  peakuii = Ni*? 3 qumerunrmiokcumoM jnopisHioe 0,16 MKr, rpaHudHe posBejeHHs ckiaagae 300000 cm3/r.
Po3zpaxyiite MiHIMaIbHHI 00'€M.

17.BigkpuBaeMuii MiHIMyM HOHIB cpiOja COJSHOIO KHUCIOTOW JopiBHIOE 0,1 mkr. I'pannuHe  po3BeNEHHA pO34nHy
nopisaroe 10000 cm®r.  Pospaxyiite MiHiManbHKI 00'€M JOCITIIKYBAHOTO PO3UHHY.

18.B wmipHiit k0161 emMHicTIO 1 AM® PO3YMHMIM HaBaXKy HiTpaTy cpibma macoro 1,57 r. 3HaliIeHO, 0 IIPU PO3BEAEHHI [[BOTO
po3unHy B 25 pasiB, MOXHa BHSBUTH WOH AQ* 3 XpomatoM Kauito. [Ipu OUIBII CHIIBHOMY PO3BEICHHI peakiiisi cTae
HEHaJiHOI0. BU3HauTe BIIKpUBAEMUM MIHIMYM 1 TpaHUYHE PO3BEJCHHS JUIs II€l peakilli, SKIIO0 BOHA IMPOXOJUTH 3
KPAIUIMHOKO po3uuny 00'emom 0,02 cm®,

19.I'pannuna konuentpanis ory Ni*? 3 mumernnrmiokcumom ckmagae 1:500000 r/cm®. Pospaxyiite BigkpuBaeMuii MiHIMyM,
SKILO BiZIOMO, IO PEAKI[is MOKe BiOyBaTUCS 3 KPAIIMHOK po3unHy 06'emom 0,001 cm?.

20.B 1 am® Bomu posummmm 1,7 T xnopumy kaamiro. Uum Oyzme cmocrepiratucs peakiis Ha kation Cd*23 yporpomiHoM B
IPUCYTHOCTI POJIaHiy aMOHIIO, SKIO TPaHUYHA KOHLEHTpaia ckiaanae 1:1000 r/ cm®?

21.I'paHnuHa KOHLEHTPALlisg HOHY KaJilo B PO34MHIi 18 peakiii 3 rizporaprpatom Hatpito NaHC4H4Ognopisrroe 1:1000 r/cms,
SIKy HaBaXKy HiTpaTy Kauiro TpeOa B3aTH Ul npuroTyBanHs 1 am3 mporo posunny?

22.BigkpuBaeMuii MiHIMyM peakiiii WoHy kajito 3 koOaiapTHiTpuTOM HaTpito NasJCo(NO)s] ckimamgae 0,12 mkr. I'panuuna
KOHLIEHTpaLis po3uuny nopisrioe 1:8000 r/cm. PospaxyiiTe MiHiManbHui 06'eM.

23.]1ns BU3HAYEHHS 9y TIMBOCTI peakilii Ha Hon Pb?* 3 foammom Kaltiro NpUIroTOBIEHO PO3YMH HITpaTy CBUHIIIO, IIO MiCTUTSH |
r Pb?* ma I nv°. Byno BcTaHOBIIEHO, IO IPU PO3BEIEHHI LILOIO PO3UMHY B 14 pasiB, peakuis BinOyBaeThcs. BusHaute
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BIIKpUBAEMHI MIHIMYM 1 TPaHUYHE PO3BEACHHS JUIS IT1€1 peakilii Mpu yMOBI, III0 BOHA MPOXOJIUTh 3 KPAIJIMHOI POTUYMHY
06'emMoM 9,8:10™ cm®.

3 MiuiManpHHE 00'eM

24.I'pannvHa KOHIIEHTpAaLlisd HOHIB KaJbI[iI0 B PEeaKIlii 3 okcaiatoM amoHito qopiBHioe 1:20000 1/ cMm
JOCIKYBaHOTO po3umHy fopiBHioe 1-102 cm3. Po3paxyiite BimkpuBacMuii MiHIMyM HOHIB KaJbIIif0 B JaHil peaKiii.

25.BU3HaYMTH TPaHUYHE PO3BEJECHHS MIKPOKPHUCTAJIOCKONIYHOI peakilii Ha ioH M@?*, gka oCHOBaHA Ha OJepP/KaHi KPHCTAIIB
MgNH4POy, sixmo BigkpuBaemuii Minimym 1,2:107° 1, a 06'eM posuuny B3sTuii s peakuii 0,05 cm®,

26.Bumorn 10 aHamTHYHUX peakiid. CnenudidHicTh, YYyTIMBICTb, BIATBOPIOBAHICTH peakiiii. CrocoOu IiIBHIICHHS
YYTIMBOCTI peakiiil. MackyBaHHA Ta JeMacKyBaHHs HoHiB. Bimkpusaemuii miniMym iomiB Ca®" (mpu B3aemomii 3
CyIb(paTHOIO KUCIOTOK) B po3unHi 06'emom 0,01 cm® ckmamae 4107 r. Po3paxyiite rpaHu4HE PO3BEICHHS PO3YUHY.

27.BinkpuBaeMuii MiHIMYM HOHIB BicMyTy 3 P-HadTinaminoM ckiagae 1 Mkr. MiHiManbHMi 00'€eM PO3YMHY COJII BICMYTY
nopisaioe 0,001 cm®. Po3paxyBaTy TpaHUYHY KOHLIEHTPALIIO i TPAHUYHE PO3BEACHHS JOCIKYyBaHOTO PO3UMHY.

28.Peakiiis Ha KaTioH KaaMito 3 Terpaponano-(II)-mepkyparom amonito (MHa)[Hg(CNS)s] mpoxoauTh 3 pO34MHOM B
1:10 cm®. I'pannune possenenns gopisaioe 1000 cm®/r. Po3paxyBaTy BigKpHBaeMuii MiHIMyM.

29.I'pannuHa KOHLEHTpalis Bigkputta Hony Co?" 3 mikpHMHOBOIO KUCIOTOIO ckinagae — 1:6500 1/ cm®,  BimkpuBaemuii
minimym 0,3 wMkr. BuszHaunTtu MiHIMaNIbHHUI 00'€M.

30.064unciutu Bigkpusacmuii Minimym NH4*-iona 3 peaktuBom Heccrepa, Ko 1uist BU3Ha4eHHS HEOOXiIHO 5 cM® po3umny, a

IPaHMYHE PO3BEJECHHS PO3UMHY aMOHili-ioHa nopisHioe 2-107 cM/r.
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SIKICHUU AHAJII3

AHAJII3 I'PYII KATIOHIB 3A KUCJIOTHO-OCHOBHOIO KJIACUDIKALIEIO

Ne Karionun I'pynoBuii pearent AHATITHYHUI eeKT
rpynu
I Na*, K" ,NH,* BiJICYTHii -
11 Ag’, Pb?*, Hg»?* 2M po3uun HCI 6111 ocaau
11} Ca%*, Sr¥*, Ba?* 1M pozuun H,SO4+ C,HsOH Oisti ocajii, He PO3UMHHI B KUCJIOTaX Ta JIyrax
v AR, Zn?*, Cr3* As(lll), 6M pozunaNaOH + 3% po3unn 0cajy, pO34YHHHI B HAJIUIIKY TPYIIOBOTO
As(V), Sn(ll), Sn(1V) H,0, peareHry
\V/ Mg?*, Mn?*, Fe?*, Fe®, Bi**, | 25 % posuun NH4,OH (NH3-H,0) 0CaJ|, HE PO3UYMHHI B HaJUIMIIKY IPYIIOBOTO
Sb**, Sh(V) peareHTy
VI Cu?*, Hg?*, Co?*, Cd?*, Ni** | 25 % posuna NH;OH (NH;-H,0) 0CaJiy, PO3YMHHI B HAJUIUIIKY IPYIIOBOTO
peareHTy
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Texnika 0e3nexku NpU BUKOHAHHI J1a00OpaTOPHOI pod0oTH

Jocniau noTpiOGHO MPOBOAMTH JIMIIE B UMCTOMY Tocyi. ITicis 3akiHYeHHS! eKCIIEPUMEHTIB IOCY 1 TOTPiOHO Bifjpa3y BUMHUTH.
I[Tix gac poboTH ciix OyTH qy*ke 00epeKHUM Ta aKypaTHUM, CIIIKyBaTH, 1100 PEYOBUHU HE MOTPAIIMIN Ha OJAT, LIKIPY, a TAKOXK B OYi.
Hepnonyctimo nepeBipsATH peYOBUHU UM PO3YMHU Ha cMak. HioxaTu pedoBMHHM MOXHO, 00€peXHO HAMpaBisAio4yn Ha cede map abo ra3 JIerKUM
PYXOM pYKH.

4. Ha mocyni, B sKOMY 30epiratoTbCsi peUOBHHU 200 PO3UMHH, IOBUHHI 00OB'SI3KOBO OYTH €TIKETKH 3 HAa3BOIO PEYOBHMHU a00 3 CKJIaIOM PO3UUHY.
SIK110 eTukeTka BiACYTHS 200 MOMIKO/PKEHA PEUOBHHY HE BUKOPUCTOBYIOTb.

5. Ilix yac HarpiBaHHS PiIKHUX 1 TBEPAUX PEUOBHH B IMPOOipKax i KOJIO0AaxX HE MOXKHA HATPABJIAITH iX OTBip HA cebe uu cycifa. 3arisaaTu Ipy oMY
3BepXy B OTBip mpoOipku 3a00pOHEHO.

6. VYci peakuii, MmO CYNpOBOKYIOTBCS BUAUICHHAM ra3y (BUNAPIOBAHHS, KUISATIHHA), a TaKoX poOOT W3 JIETIOUMMH pPEYOBMHAMH a0o
PEYOBHHAMH, 110 MAIOTh CHJIBHUH 3amax, MPAIIoBaTy TUIBKKA y BUTSDKHIN madi.

7. Tlpu omikax KMCIIOTaMU HEOOX1THO BiJipa3y K MPOMHTH ypaskeHe Miclle IIPOTOYHOO BOOIO, TOTIM 5% pO3UYMHOM TiIpoKapOOHATy HATPIIO
[Tpu omikax Jryramu HEOOXiTHO BiZjpa3y K MPOMHUTH YPaXeHE MicCIie TPOTOYHOIO BOJIOKO, TOTIM 3% po3urnHOM 00pHOi 00 OIITOBOI KHCIIOTH.

9. Ilpu momamaHHi KHCIOTH ab0 YTy B 04i MOTPIOHO MIBHIKO MPOMHUTH HEBEITMKUM CTPYMEHEM BOJH 3-TIiJ KpaHy MpoTsarom 3-5 xBuiuH. [licis
IILOTO TpeOa 3BEPHYTHUCS JI0 JTiKaps.

10. 3abopoHseThCS MpaIroBaTh B 1abopaTopii y BIICYTHICTh BUKJIa1ada YM JIaDOpaHTa.

11. 3abopoHsETHCS MPOBOAUTH PEAKIIil OKPIM THX, METOAUKH SIKUX BKa3aHO y 1a00paTOPHOMY 3OIIMTI.

12. Tlicnst 3akiHYeHHS POOOTH BIOPSAIKYBATH CBOE pOOOYE MICIE | BAMUTH PYKH 3 MUJIOM.

3 npasunamu mexuixu 6e3nexu o3HatiomieHul(a) i 30008 ’A3V10Cb iX GUKOHY8aMU /mianuc cryaeHTa/
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[laTta

JlaGopaTopha podora Ne 1

Tema: «AHamni3 kaTioHiB | aHaTITHUHOT IPYIIH KUCIOTHO-OCHOBHOI KJIacH(iKaiii»

2. KoHTpOJIbHI TUTaHHS:

1.

N o ok wd

Yomy kationu | aHaTITHIHOT TPYTH HE MAIOTh TPYIIOBOTO PEareHTy?

SIka 3 peakiit Binkputtss NH4" - katioHiB Oiibin crienngigaa? Bianosias oOrpyHTYHTE.
Yomy NH," - kaTioHn He0OXiIHO BUIyYaTH MPH aHai31 CyMiln KaTioHiB [ rpymu?
YmoBu BusiBIIeHHS i0HIB K peakiiiero 3 rimporapTpaTtoM Hatpito. Bifnosias o0rpyHTYyHTE.
Ymosu BusiBnieHHs ioHIB K peakiiero 3 Nag[Co(NO2)s |. Biamosias oOrpyHTY#ATE.

Ymou BusiBnieHHs i0HIB Na* peakiiero 3 K[SB(OH)s ]. Binmogins obrpyHTyiiTE.

Yomy BuzHaueHHio NH4" - kaTioHiB He 3aBakatoTh ioHn K*Ta Na*?

3. Xix pobotu

No MeTon1ka BUKOHAHHS peaKIlii CnocrepexeHHs VonHepiBHAHHS
3/m i1eHTrd1Kalli Ha HOHU
Peaknii K*-iioHiB
Jlo po34rHYy BHHHOI KHCJIO0TH 200
1 |rigporapTparty HaTpil aomatu 3

Kparuii po3yrHy aleTraTty HaTpilo i
2 xparmn coaikaiir. [Ipobipky
OXOJIOAUTH MIJ I[IBKOK XOJOIHOIL
BOAM, TMOTHPAIOYM  BHYTPIIIHI
CTIHKH npoOipKu CKJISTHOO
MaJTMYKOIO.
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J1o 2 kpamneib po34yuHy €OJIi KaJliro

100aBUTH pPO34uH
rekcanirpoxodanbraty(I1I)
HATPil0.

[TepeBiputn PO3YMHHICTH

yTBOpeHoro ocaay y pozunHax HCI
i NaOH.

YV Ge36apBHE MOJIYM'ss BHOCSTD COJI
kationy K"

Peakuii Na*-iionis

Jo 2 «kpamenp coui  HaTpilo
n00aBUTH 3 Kpamuli  pO3YUHY
rekcarijpokcacruoiary  Kadiilo.
[IpoOipky OXOJIOAUTH, OJHOYACHO
NOTHPAIOYHM BHYTPIIIHI 1i CTIHKH
CKJISTHOIO MAJTMYKOIO.

VY 6e30apBHE MOITYM'st BHOCSTH COJI
kationy Na*

Peaxuii NHs -itoniB

o 1 kpami po3urHy COJIi aMOHIIO
n00aBUTH 3  Kpamjli peakTHBY
Heccaepa
(Terpaiiogomeprypara(ll)
kaJjio). Jlo yTBopeHOro ocamy
OJATU HAJIUAIIOK COJ1 aMOHIIO 1
CIIOCTEpIraTH MOro pO3YMHEHHS.

o 2 Kpanesb PO3UHHY
cosliaMmoHil0 100aBuTH 4 Kparmii
PO3YMHY TiIPOKCUAY HATPIK Tak,
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mo0 BIH HE TOPKaBCA CTIHOK
npobipku. Hag oTBOopom mpolipku
TPUMAaTH  BOJIOTMM  YepPBOHMH

JIAKMYCOBUI namipensb, a
npoOipKy HarpiBaTu Ha BOJISHIN
OaHi.
Po0OoTa BuKOHaHa/HE BUKOHAHA /T Anuc BUKiIaga4da/

Tecmoei 3a80anns 3a memoro: «Ananiz kamionie I ananimuunoi 2pynuKuciomuo-oCHO8HOT Kaacugikayii

1. SIxwuit kaTioH nepeOyBarOTh Y PO3UHHI, SIKIIO MPU B. Kanis oxcanat
HarpiBaHH1 3 JJyTOM BUAUISIETHCS Ia3 13 Pi3KUM C. Kamiro Terpaitonomepkypat (II)
3anaxom? D. Kanis rigpotaptpar
A. * AMOHIIO E. Kanig 6enzoar
B. Cpibna(l) 3. HocnimKyBaHUil pO3YMH MICTUThH KaTIOHH KaJlifo Ta
C. Pryti(Il) aMOHI10. BKaxiTh peareHT, 1110 J03BOJISIE€ BUSUTH B
D. Pryti(I) OMY PO3UYMHI KaTIOHU aMOHIIO.
E. Csunirro(1I) A. Kamnito terpaitonomepkypar (II)
2. AHai30BaHUI PO3YMH MICTUTh KaTIOHU HATPIIO Ta B. Hatpito xsopun
aMOHi10. BKaXXiTh peareHT, 1110 J103BOJIsI€ BUIBUTH B C. Harpito auerar
PO34MHI KaTiOHU HATPIIO: D. Kauiro rekcarmanogepar (11)
A. llunkypaninamerar E. Huukypaninanerat
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4. B naGopartopii HeoO0X1aHO 1AeHTU(DIKYBAaTH KaTiOH E. xapOoHar - 10HOB

amMOHi10. M0OkHa BUKOPUCTATH PO3YHUH: 7. Cyxwii 3aJIMIIOK, OTPUMaHUH MicClid yHapIOBaHHS

A. Kamito xpomary PO34MHY, IO aHAJI3YEThCS, 3a0apBiroe 6e30apBHE

B. PeaktuBa Heccnepa MoJIyM'sl TaJIbHUKA B )KOBTUH KOJIIp, a IPH PO3TIISAaHH]

C. lunkaypaninamerara 4yepe3 CUHE CKIIO - B (piosieToBui. SIKi KaTIOHU

D. PeaktuBa Yyraena 3HAXOAMIIUCS B CYXOMY 3aJIUIIKY?

E. Harpiro cynsdary A. Ca?* K*

5. Slka 3 HaBeACHUX peaKIliii BUBHAYCHHS KaTIOHIB B. Na*, Sr#
aMOHiIo € cenudiuHo? C. Li*, Ba**

A. Peakiiis 3 KaJiio reKcarijpoKcocTH0aToM D. Na*, Ca*

B. Peaxknuis 3 HaTpiro rekcanitpoko6ansTom (111) E. Na", K"

C. Peakiis 3 TrigpoKcuaaMu Jy>)KHHX METaliB  TIpH 8. Axmii aHamMITUYHUN e(EKT CHOCTEepPIraeThCs IMPHU
HarpiBaHH1 BU3HAYCHHI KaTiOHAa KaJlil0 PO3YMHOM  HATpid

D. Peakiis 3 kaunito Tetpaiiogorigpapriparom (I1) B rekcanitpoko6ansraty (III)?
JTY>KHOMY CEepEeIOBHIII A. XXoBTuit KpuCTaTiuHUNA OCal

E. Peakis 3 Hatpito rexkcanitpokodansrom (I11) B B. binuii kpucraniuauii ocaj
KHUCJIOMY CEepeIOBHIII C. XKoste 3a0apBiaeHHS PO3UUHY

6. Ilpu nii Ha aHami3yeMuii pO34YHMH YTy MPU HArpiBaHHI D. YopHuii kpucTaniyHui ocaj
BUJIITISIETHCS Ta3, 10 3MIHIOE 3a0apBIIEHHS YEPBOHOTO E. UYepBoHuii kpucTaaiuHuii ocaj
BOJIOTOI'0 JIJAKMYCOBOTO IMamipIlsd Ha cuHid. L{e cBiquuTh 9. Jlo I anamiTiyHO1 ITpyIny KaTiOHIB KUCIOTHO-OCHOBHOL
PO MPUCYTHICTH B PO3UHMHI: Kiacudikailii BiTHOCATHCS KaTIOHH:

A. T10HIB CBUHIIIO A. KaJpIIit0, CTPOHIIIO, Oapir0

B. #ionoB OicMyTy B. cpibna, cBUHIIO, HIKEIIO

C. xyopun - 10HOB C. anmoMiHIIO, MarHito, UHKY

D. iioHiB aMOHiI0 D. xanito, 6apito, 6icmyTy
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E. Harpiro, KaJir, aMOHiI0
10.Yomy xationn | aHamiTHyHOi Tpynu (KUCIOTHO -
OCHOBHa Kijacudikaiis) HE MalTh TIPyHOBOTO
peareHty?
. MaloTh OJIN3bK1 10HHI paglyCcH
MarOTh BEJIMKI 10HHI pajilycu
MaroTh 3JaTHICTh YTBOPIOBATH PO3YMHHI OCHOBH
. OUTBIIICTH iX COJIEH PO3UMHHI Y BOJI
BITHOCSITHCS 10 O10JIOTIYHO Ba)KJIMBUX €JIEMEHTIB
11.V dapmakoneitHomy aHamizi s 1A€HTH(IKALIT 10HIB
HATPII0 BUKOPUCTOBYIOTH PEAKLIIIO 3:

mo o

A. nudeninaminoMm
B. 8- okcuxinoniHoM
C. 2-meTokci-2-(hpeHIIONTOBOIO KUCIOTOO
D. maneTuigiokCuMoOM
E. Terpadeninboparom
12.JIeTroui coti HATpit0 3a0aPBIIOIOTH TOJIYM'S B:
A X0BTO-3€JI€HUI KOJIp
B.1nernsHo-uepBoHuit KOMip
C.x0BTHH KOJIIp
D.dioneroBuii koJip
13.Koumip ocajy, 1110 yTBOPIOETHCS BHACIIOK peakii
2KCI + N&sz[CU(NOz)a] — Ksz[CU(NOz)e]J, + 2NacCl:
A. Gimuid

B. cBiTII0-KOBTHI
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C. yopHHt
D. %0BTO-3€JIeHUI
14.1lpu BIOKPUTTI KAaTIOHIB Kajil0 3a JOTOMOTOIO
rekca"iTpoko6ansTaTy (III) HaTpito B po3urHI MOBUHHI
OyTH TOTpUMaHi HACTYIHI1 YMOBH:
A. cepenoBulle HeHTpaabHe, C1a00KHUCTIE, BIICYTHICTD
10HIB aMOHIIO
B. cepenoBuiie kucine, BIZICYTHICTh 10HIB AMOHIIO
C. cepenoBwiie Jy>KHE, BiICYyTHICTh 10HIB aMOHIIO
D. cepenonuiiie cnaboKucie, IPUCYTHICTh aMOHIIO
15.YepBoHo-0Oypuii ocan 13 peaktuBoM Heccriepa yrBoproe
KaTiOH.
A. NH4%;
B. KY;
C. Na*;
D. Li*;
E. Hemae npaBUIBLHOI BIAMOBIAL
16. binuit kpucraniuauii ocan 3 NaHC,H1Og yTBOpIOE
KaTioOH
A. NH4%;
B. KY;
C. Na’;
D. Li*;
E. Hemae npaBuILHOI BIIMOBII
17.PeaxtuB Hecnepa 1ie



A. K2[Hgls] + KOH;
B. N&sz[CU(NOz)e];
C. K[Sb(OH)¢];
D. K;[FelOg];
E. Nas[Co(NO,)s]
18.AnanizoBaHuii pO3YMH MICTUTHh KaTIOHU KaJlilo Ta
HaTpito. BKaxiTh peareHT, 1o J03BOJIS€ BUSBUTH B 11
CyMIillll KaTIOHH KaJito:
A. Kucnora masnesa
B. Kucnora BunHa
C. OrrroBa kuciora
D. Kucnota 6eH3oiina
E. Kucnora caminunoBa
19. Ilpu monmaBauHi peareHty Ko[Hgls] 10 po3umny cymirmri
karioHiB |  adamithyHOi rpynu  (KUCIOTHO-OCHOBHA
KJ1acudikaiis) yTBOPIOETLCA 0Caj YEPBOHO-OYPOTO KOIHOPY.
[{e cB1IYUTH PO MPUCYTHICTh Y PO3YHHI:
A. ToHiB miTio.

B. IoHiB kaumiro.

C. loniB HaTpiro.
D. IoHiB aMoHiI0
E. VYcix ioHiB.
20. XiMmik-aHaTITUK TPOBOAUTH SAKICHUM CHCTEeMaTUYHHM
aHaji3 CyMIIlll KaTiOHIB MEpPIIOi aHATITHYHOI Tpynu. Skuit
KaTiOH BUSBJISIIOTH Ha TMOYATKY JOCIIDKCHHS CHenr(iqHO0
peakiiie?
A. aMOHIIO
B. narpito
C. mitiro
D. xaniro
E. cpibna
21. ]Ins 3B's3yBaHHS 10HIB BOJAHIO MpH iAeHTH(}IKaIli 10HIB
KaJIif0 3 BUHHOIO KMCJIOTOI0 BUKOPHUCTOBYIOTh PO3UHH:
A. areraTy Hatpito
B. rizpoxcuay Hatpito
C. amiaky
D. cipuaHOi KUCITIOTH
E. consHol xucimotn

Cumyauinni 3a0aui 3a memor: «Ananiz kamionie I ananimuunoi cpynu Kuciommno-ocHoenoi Knacugixayii»

1. JlocnipKyBaHU pO3YMH MICTUTh KaTIOHW KaJlilo 1 HaTpit0. BkaxiTe peareHt, AKuil JO3BOJISIE BUSIBUTHU B I[bOMY PO3YHHI

KaTIOHU KaJlif0: KMCJIOTa BUHHA, IMHKypaHIaleTaT, KHUCJIoTa OeH30iHa, KHCIIoTa IIIaBjeBa,

KHUCJIOTA CaJTIIIMJIOBA.

Hanuunite piBHSHHS BIAMOBIAHOT peaKiiii 1 BKAKITh aHATITUYHUNA €(PEeKT.
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JocnipkyBaHui po3UUH MICTHTh KaTIOHW KaJlifo 1 aMOHII0. BKaxiTh peareHT, SsKUM  J03BOJISI€E BHUSBUTH B I[bOMY
pO3uMHI KaTiOHM aMoOHilo: peakTuB Hecciepa, HaTpito TiApoTapTpaT, HATPII0 TEKCAHITPOKOOANbTAaT, CBUHIIO
rexcaniTpokynpar(ll), unakypaninanerat. Hanumrite piBHIHHS BiMOBIAHOT PEAKIIil 1 BKaXKITh aHATITUYHUN e(eKT.
JlocnimxyBaHUil pO3UMH MICTUTh KaTIOHM aMOHIIO 1 HaTpito. BkaxiTh peareHt, sikuil 103BOJISE€ BUSBUTH B I[bOMY PO3YMHI
KaTIOHW HATpilO: IMHKypaHiIameraT, peaktuB  Hecciepa, HaTpiro rifpoTapTpar, HaTpil0 TE€KCaHITPOKOOAbTaT,
cBUHIIIO rekcaniTpokymnpat (I1). Harmumite piBHSHHS BIIMOBIIHOL peakilii 1 BKaXITh aHATITUIHUN e(PeKT.

Y posuuni mnpucytHi Wonu Na* i NH,". Slkuit anamituunuii edekt Oyae crocrepiraTucs npu J00aBsSHHI J0 I[OTO
PO34YMHY rekcariapokcoctidary kajiito? Hanuiite piBHIHHS BIAIOBIIHUX PEaKIIii

3anponoHyiTe CUCTEMAaTUYHUHN XiJ1 aHAITI3Y 332 KHCIOTHO-OCHOBHUM METOJ/IOM PO3YHHY, sikuil Mictuth iorn: K*, HY, NH,".
Hanuunite piBHSHHS peakiii.

VY pozumni (pH>7) mpucytHi #onu K*. Sxuit amanmituunmii edekr Oyme cnocrepiratucs nmpu MO0O0ABISIHHI IO IBOTO
PO34YMHY IeKCaHITPOKOOAIbTaTy HATPit0? HanmuimiTe piBHSHHS BIAMOBIIHUX PEAKIIIH.

3anpornoHyiiTe CUCTEMaTHYHHUI XiJI aHANI3y 32 KHCJIOTHO-OCHOBHUM METOJIOM 'pO3UMHY, SIKUi MicTUTh i0HH : Na* , NH4",
OH". Hanumnite piBHSAHHS peakIliil.

VY pozunni (pH=7) npucytri onu K*i NH,". Skuit anamitnunuii epekT Oyme crocTepiraTucs mpu A00aBIISIHHI A0 I[bOTO
PO34YMHY reKCaHITPOKOOIIH.raiy HaTpito? Hanuunite piBHSHHS BIANOBIIHUX PEAKIIiil.

3anponoHyiTe CUCTEMATUYHHHN X1/ aHaJi3y 3a KHCJIOTHO-OCHOBHUM METOJIOM PO3YHHY, SIKUH MicTHTh ioHU: Na*, K, OH"
.Hanmuuite piBHSIHHS peakiliil.

10.Po3unH, mo MictuTh WOHH K*,MiAKHUCIMIM a30THOIO KHCIIOTOK 1 J0OAaBHIM PO3YMH T'€KCAHITPOKOOAIbTaTy  HATPIIO.

Axmit anamiTuuHuii edekT Oyne crioctepiratvuca? HamuiiTe piBHSHHS BiNOBIIHUX PEAKIIIM.

11.Y po3umnui mpucytHi Honm K*i NHs*. Skuit aHamituunuii epext Oyme crocrepiraTucs TMpd  J00aBASHHI 0 IbOTO

pPO3YHMHY TEKCaHITPOKYHpATy HATPIO-CBUHIIO? HanmumiiTe piBHIHHS BIAMOBIIHUX PEAKIIIM.

12.Y pozunni npucytHi onu K'i NHy". Slkwuii anamituaauii eekt Oyze criocrepiraTies npu A00aBIIsSHHI 10 IbOTO PO3UUHY

riipotaptpaty Hatpito? Hanuuite piBHSIHHS BiJIMOBITHUX PEaKIliH.
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Jlarta

JlabopaTtopna poGora Ne 2

Tema: «Anani3 katioHiB Il anamiTHUHOT rPyNU KUCIOTHO-OCHOBHOT Kacu(ikarii»

1. KoHTpOobHI MUTAHHS:

1.

SR S N

6.

[Tepepaxyiitre kationu Il anamituunoi rpymu. [llo € rpynoBuM peareHTOM Ili€i TPyIIN.

SAx MoxHa po3nunTy KaTionu [l anamiTHuHOT rpynu micis All TpyImoBoro peareHra?

Ska peakuis € cienu@iuHOO A1 KaTIOHIB cpidia?

SIKicHI peakIlii KaTiOHIB CBUHITIO (TUTIOMOYMY). SIKUMU peakiiisiMyd MOYKHA TIOBECTH aM(OTEPHICTh CBUHITIO (TLTIOMOYMY)?

SIkicHI peakilii KaTIOHIB cpibiyia (apreHTyMy). ¥ SKOMY peareHTI pO3uMHSEThCS OUTBIIICTD OcaaiB cpibna? Akuit ocan cpidia He
PO3YMHHUH y LIOMY PEAreHTI?

SKicHI peakIlii KaTioHIB PTyTi (MEPKYPItO).

2. Xizm pobotH

Ne

‘ Metovka BUKOHAHHS peaKIlin ‘ CnocrepexeHHs XiMi3M 10HHUX peaKIii

Peakuii AQ*- ioniB

Jlo 2 xpanenb PO3YHUHY TIIPOKCHIY
Hatpito (NaOH), moGaBuTn2 xparuii
comi Ag".

+

Ho 2 xkpamenb po3unHy cojii A(Q
n00aBUTH 2 Kpamil  XJIOPUIIHOT
KHUCITIOTH (HCI). [lepeBiputn
po3unHHIcTh Y po3unHuNH4OH.

Jlo 2 kpanmenb po3umHy coiai Ag*

n00aBUTH 2 Kparma HOIuay Kalliko
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(KI).

Jlo 2 xpamens po3uuHy comi Ag*
n00aBUTH 2 Kparul Xpomary Kaliio
(K2CrOg). IlepeBiputi pO3YMHHICTD Y
pO3UMHI TIAPOKCHAY AaMOHIIO Ta
HiTpatHOi kuciotu HNOs.

5*

Peakuisi cpiOHOTrO A3epkaJia.

Jlo po3uuHy apreHTymy HITpary
(AgNO3) mo kpamisiM J100aBJISIOTH
pPO3YMH aMOHIaKy JO pO3YHMHEHHS
ocaay, IO YTBOPUBCS CIOYATKY.
JoGaBut 2  Kpamil  PO3YHHY
aJbJET1ly Ta HarpiBaTH.

6*

o 2 xpamnenb po3unmHy coii AQ”
n00aBUTH 2 Kpamil  TiocyJbdary
(N&zSzOg)

Peaxuii Pb%*-ion

Jlo 2 Kpamenb TiIPOKCUAY HaTpis
(NaOH) nonmatu 2 xpamii comi Pb?*,
[lepeBiputn PO3YMHHICTh y
HaJUIMILIKY PEareHry.

Jlo 2 xpamens posumHy comi Pb?*,
no0aBUTH 2  Kpamii  TiApOKCHIa
amorito  (NHiOH).  TlepeBiputu
PO3UMHHICTD Y HAJJIMIIKY PEareHry.

Jlo 2 kpanenb posuuHy com Pb%,
n00aBUTH 2 Kpami  XJIOPUIHO1
kuciotu (HCI).
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4 | do 2 xpamemb posuuHy comi Pb?,
n00aBUTH 2 Kpamil Hoauay Kajiio
(KI). [Homatu pgekimbka Kpamnenib
OIITOBOI KUCJIOTH YH aIleTaTy HATPIIo,
HarpiTM, a TOTIM OXOJIOJAUTH TIif
I[IBKOIO XOJIOAHOI BOIH

5 |Jo 2 xpamenb po3uuMHy comi Pb?,
100aBUTH 2 Kparuli XpomaTy Kalliro
(K2CrOy). IlepeBipuTH pO3YHHHICTD Y
pPO34MHI Yy JyTa.

Po0OoTa BuKoHaHa/He BUKOHAHA /mianuc BUKiIamaya/

Tecmoesi 3a60annsn 3a memoro: «Ananiz kamionie Il ananimuyunoi epynukuciommuo-ocHoeéHoi Knacugpixkauiiy

1. Jlna BHU3HAYEHHS SKICHOIO CKIaay IMpenapary Ha E. cranymy(ll)
JOCIIKYBaHUM po3uuH nofisnu 2M pozunnom HCI. 2. Jlo po3umHy, IO JOCTiIKYETHCS, HoAanu 2M po3dunH
Bunas Oinmuii ocan, pO3YMHHHUA y BOJHOMY PO3YHHI HCI. IIpu npomy yTBOpHBCS Oinuii ocaj, SKUN mpu
amiaky. Ha HasgBHICTH SKHX KaTIOHIB BKa3zye Iie 00poO11i amiakoM MOYOPHiB. SKuif KaTiOH MPUCYTHIN B
aHAMTHYHUN e(PexT? PO3YHHI:

A. cpibia (1) A. Ag*

B. mmromoymy(ll) B. Pb*

C. rigpapripymy(l) C. Hg,*

D. rigpapripymy(Il) D. Ba?
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E. Mg2+

3. karioniB ptyTi (II)

4. xarioniB ptyTi (1)

5. KaTioHIB CBUHIIIO

3. Ho II ananiTuuHoi rpynu KaTiOHIB KUCIOTHO-OCHOBHOT
kiacudikarii BITHOCATHCS KaTIOHU:
A. alrfoMiHI10, MarHito, UHKY
B. nuHKy, afOMiHi0, XpOMY
C. kamiro, 6apiro, 6icMyTy
D. cpi6ra, cBuHIto, pryTi (1)
E. xanb1iro, cTpoHIrito, 6apiro
4. Ha po3uuH, OTpuUMaHUM Tmicias OOpoOKH ocaxy
xJopuaiB KaTioHiB Il rpynu rapsyoro Boaor0, MOAISUIH
PO3YMHOM Kadil0 JuXpomaTa. YTBOPHUBCS >KOBTHM
ocan, HE po3unHHMII B OLTOBIM KHCIOTI, aje
po3uMHHUNW B Jyry. Skl KaTiOHM  MICTUB
JOCTII)KyBaHUN pO3UUH?
A. pryti (II)
B. cBunirto (1)
C. Gapiro
D. cpibna (I)
E. xambItiro
5. Jlo 1ocnmiyKyBaHOTO PO3YMHY JOAQIA PO3UYHH Kaiko
vonuay. BumaB  3010THCTO - JKOBTMM  OcCal, SKWU
pPO3UMHSAETHCS B Trapsyid BOJI, HAJUIMIIKY pEareHry 1 B
oLTOBIM KucH0TI. Lle cBIIYNTH PO MPUCYTHICTh B PO3YUHI:

1. xaTioHiB cpibia
2. KaTioHIB OiCMyTYy
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.HJIH BU3HAYCHHS SKICHOTO

6. Jlo po3umHy, MO AOCTIIHKY€EThCA, Aojanu 2M po3umH

HCIl. Ilpu upomy yTBOpuBCS OUIMI ocal, SKUW Mpu
00poOI1l amiakoM MOYOpPHIB. SIKui KaTiOH MPUCYTHIA B
PO3YHHI:

A. Ag*

B. Pb*

C. ngz+

D. Ba**

E. M92+

CKJIaJy TIpemapary Ha
JOCIIJKYBaHUN po3uuH nofismu 2M  poszunnom HCL
Bunas O6inmit ocan, po3YMHHUN y BOJAHOMY pO3YHHI
amiaky. Ha HasgBHICTh $KUX KAaTIOHIB BKa3zye LieH
aHATITUYHUNA ePeKT?

cpidna (1)

wrroMOymy (1)

rigpapripymy(I)

. rimpapripymy(Il)

cranymy(Il)

moow>»

VY naboparopii ais iaeHTUdiKaiii HoIu1-10HIB B PO3UYUHI
MPOBEJIM PEAKIII0 3 KaTlOHAaMU MIIOMOYMY. YTBOpEeHUI
ocaJl PO3YMHUWIIA TIPU HArpiBaHHI y BOJIl, OTIM MPOOIPKY



oxojoauiu. Sxkuit aHamTHYHUN eeKT crocTepiraBcs Mpu C. ouoro

upoMy? D. 6yporo
A. YTBOpEHHS 30JOTHUCTHX JyCOYOK 12. V rapsauiit BoJi po3UMHHUHN Oca;
B. YTBOpenns Oyporo ocany A. Pbl;
C. YTBOpeHHS CHHBOTO OCay B. Hg.Cl;
D. Y1BOpenHns 6inoro ocaay C. AgClI
E. Bunainenns Oynp0aiiok razy D. Agl
9. AHanmiTuyHUM e(hEeKTOM peakiiii 13. Cymim AgCl ta Agl MoxxHa pO3IIIMTH 3a JTOTIOMOTOO
BOJIHOTO PO3UYHHY:
2AgN03+K2CrO4 — 2KNO3 + Ag2CFO4l A. NHs;
€ ocan: B. HySOy;
A. TIerITHO-4€PBOHOT0 KOJIBOPY C. KOH;
B. O6pyaHo-3e5eHoro Koiabopy D. HNO:s.
C. OBTOTO KOJIbOPY 14. Tlpu npojmaBaHHI 10 JOCIHIIKYBAHOTO PO3YHMHY JIYTY
D. nomapanueBOro KoJIbopy BUIIAJIa€ YOPHUI OCall, a IPU HArpiBaHHI yTBOPIOETHCS a3 13
10.'pynmoBuM peareHTOM Ha KaTiOHM JPYroi aHaTITHYHOI pi3KuUM 3amaxoM. BkaxiTh, sika 3 map KaTIOHIB 3HAXOAUTHCS B
IPYIH €: PO3YMHI:
A. po3BezieHa cipuaHa KUCIIOTa A. Kairo Ta aMoHI110
B. po3BeneHa colisiHa KUCTIOTa B. Hatpiro Ta amoHir0
C. KOHIIGHTpOBaHa CipuyaHa KMCJIOTa C. PryTi(I) Ta pryTi(Il)
D. po3BeneHa a30THa KUCIOTa D. PryTi(I) Ta amoniro
11.ITpu aii rpynoBoro peakTuBy Ha KaTionu Il anamiTuanOol E. CBuHIItO T2 aMOHIIO
Py YTBOPIOETHCS Ocal KOJIbOPY: 15. Peak1iis yTBOpEHHS 30JI0TUCTO-KOBTOTO OCay (peaKxiis
A. ’KOBTOTO “30J10TOTO JI0ILY’’) — 1€ PeaKIliss yTBOPEHHS OCay:
B. cipo-3eneHoro A. Hgl
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B. PbCl;
C. Agl
D. Pbl,
E. Hgglz

18. Ak Bimoxkpemutu ocan PbSO. Bim ocamy cynbdartib
katioHiB Il anamitmyHOi Tpymu (KUCIOTHO-OCHOBHA
kinacudikaiis) y CUCTEeMaTUYHOMY XOJl aHali3y cyMiIii
KaTiOHIB?

A. O6pob6koro ocany 30% po3unHOM aMOHIIO alleTaTy
B. Ilepexpucranizariist ocamy.
C. O6po06KOI0 KOHIIEHTPOBAHOIO CIPYAHOIO KHUCIOTOIO

16. Jlo mocCiiipKyBaHOTO PO3YMHY JOJAIM PO3YMH HOAMTY
Kalio. BumaB 30710THCTO-)KOBTHM 0Caja, PO3UYMHHUN Y
rapsiaiit Bofi. Lle cBiIUUTh Mpo MPUCYTHICTh Y PO3YMHI:

A. KartioHiB CBUHIIO

B. Karion cpi6na

C. KarioHiB BicMyTy

D. Karionis pryti (II).

E. Kartionis pryTi (I).

17. YV sdaxicHOMy aHaii31 XapaKTepHOIO pPEaKIli€l Ha
KaTiOHU cpibiia €:

A. VYtBopenns cupHucroro ocamxy AgCl, saxuit
PO3UYMHSIETHCS B PO3YMHI AMOHIAKY 1 3HOBY YTBOPIOETHCS
npu gonasanHi HNOs.

B. VYrtBopenns cupHucroro ocany AgCl, saxuit
PO3UMHSETHCS B KUCIOTaX

C. YrBopenns komiuiekcy [Ag(NHz)2]", o pyitHyeTbes
npu 1ii pozunHy HNO3

D. Y1BOpenns ocany Agl, sikuit po3unHsE€TbCS Y PO3UHHI
aMOHIKY.

E. YTBOpeHHs ocany AgBr, SKMil 4aCTKOBO PO3YMHSAETHCS
y PO34YMHI aMOHIAKY .
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D. O6po6Kkor0 0caay po3UMHOM OIITOBOI KUCIOTH
E. O6po0koro ocagy po3uMHOM aMmiaky.
19. Jlo mochimKyBaHOTO PO3YHMHY J0Jadd HAIJIUAIIOK
PO34MHY CipYaHOi KucaoTH. Bumas ocaj O1710ro Kojbopy,
AKUW poO3uMHSIETbCS y Jyrax. lle cBiguuth mpo
MPUCYTHICTh Y PO3UUHI:
A. KarioHos cpi6ia
B. KarioniB kanblIiito
C. KarioniB 0apiro
D. KartioHiB cBUHIIO
E. Kartionis pryTi (I).
20. Tlpu mpoBenenHi ineHTUdIKaIli KaTiOHIB cpibia Ha
po3unH noisuii pozunHoM HCI, moTiM po3unHoM amiaky.
Ska cronyka yTBOPIOETHCS TIPH IIHOMY ?

A. [Ag(NH;),]Cl

C. AgOH

D. AgCl



E. [Ag(NH3)3]ClI E. XJI0puCTOBOAHEBOT KHCIOTH

21. Ximik-aHaNITAK TPOBOJUTH SKICHUH aHalli3 KaTiOHIB 22. AHTHCENTUYHI BJIACTUBOCTI Ma€ KaTlOH:
Jpyroi aHAMTUYHOL rpymnu. JJs po3aiaeHHs XJIopuiB cpidna A. Pb*;
Ta pTyTi (I) BUKOPUCTOBYIOTH PO3UYUH: B. Cd*;

A. amiaky C. Ag™;

B. Hatpiro riapokcuay D. Cu?

C. xaJio XJIopumy E. Hg,*

D. natpito HiTpaTy

Cumyauiiini 3a0aui 3a memoro: «Ananiz kamionie Il ananimuunoi epynu Kuciommuo-ocHo6Hoi Knacuikayiiy

XiMiKo-aHaIITUYHA XapakTepucTuka KaTioHiB |l  aHamiThyHOi Tpynu (KUCIOTHO-OCHOBHA Kiacudikalis). 3B'130K
iX BJIaCTUBOCTEH 3 IMOJOXKEHHSAM BIIMOBITHUX €JIEMEHTIB y nepioanuHiii cuctemi J[.I.Menneneesa. ['pynoBuii peareHT i
YMOBHU HOT0 BUKOPHUCTaHHS. SIKMM peareéHTOM MOKHA PO3AUIMTH XJIOPHUA cpidiia 1 MOHOXJIOPUJT PTYTI 1 BUSIBUTH KaTiOHU
pryTi (I)? HanumiiTe piBHSHHS BIAMOBIIHUX PEAKIiH.

Ha nocnmijkyBaHui pO3YMH MOMAISUIM PO3YMHOM Jyry. BumaB dopHuil ocaj, HE pO3YMHHMI B Haanumky ayry. Ha
HasBHICTh SIKOTO KATIOHY 2 aHAIITUYHOIrpynu (KUCIOTHO-OCHOBHA KJacuikallis) BKazye Iied aHamTUYHUN edext? 1
Hanuunite piBHSHHS BIANOBIAHUX PeaKini

V posuuni npucytHi Honn Ag* i Hgy?*- 3anpononyiite, K BiJOKPEMUTH 1Ii HWOHM, BUKOHYIOYM CHCTEMATHYHHMU  Xii
aHaji3y. HamumriTe piBHSHHS 1 BIAMOBIAHUX PEAKITIHA

Ha nocmimkyBanuii po3und moxisiid 2 H. posundoM HCI. Bumas Oinumit ocang, Ta pO3YMHHMKA B BOJAHOMY PO3YHHI
amiaky. Ha HasBHICTH SIKOTO KaTiOHy 2 aHaJMITUYHOI Tpynu  (KUCIOTHO-OCHOBHA  Kiacudikaiis) BKaszye Iiei
aHamiTHYHUNA epexT? HanumiiTe piBHSHHS BiAMOBIIHUX peaKIii

V posumni npucyTHi iionn Ag* i Pb?*. 3anpononyiite, Sk BiIOKPEMUTH Lli i HOHM, BHMKOHYIOYM CHCTEMATHYHUH Xig
aHamizy. HamuiniTe piBHSHHS BIAMOBITHUX PEAKIIIi.
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Ha nocnimxyBanuii po34uH MO pO3YMHOM Cyiab(diay HaTpiro. Bumnas yopHuii ocaa, po3YMHHUN B PO3BEACHIN a30THIN
KkucaoTi. Ha HasBHICTH SIKOTO KaTIOHY 2 aHANITUYHOI TPy (KHUCIOTHO-OCHOBHA KiacH]iKallis) BKazye el aHaTITUIHUN
edekt? Hanmumnite piBHSHHS BIIMOBITHUX PEAKIIIH

V poszumni npucythi Wonn Hg,?* i Pb?*. 3anpononyiite, K BiIOKPEMUTH 1Ii HOHM, BHMKOHYIOYHM CHCTEMATUYHUN  Xi
aHaji3y 3a KHCJIOTHO-OCHOBHHMM MeTOA0M. HamumiiTh piBHSHHS BIANOBITHUX PEaKIIii

Po3umn Mictuts Kationn Ag* i Hgy?*. Ha posuun nogisiu 2 H. pozunnom HCIl. Bunas ocan, sxuii nepenecnu Ha QinbTp i
o0poOmIIM HaUTUIIIKOM po3unHy amiaky. Il{o criocrepiraeTtbes? HanumniTe piBHSHHS BIAIMOBIIHUX PEaKIliit

Ha nocmipkyBanuii po3unH nofaisiiy 2 H. po3unHoM HCI. Bumnas Ginuii ocaz, po34yMHHUN B pO34MHI TIOCYNIb(aTy HATpito.
Ha HasBHICTH SIKOTO KaTiOHYy 2 aHAMITHYHOI  TpYNH (KHCITOTHO-OCHOBHA KJ1acudikanis) BKazye neu
aHaMTHYHUNA epexT? HanumiiTe piBHSHHS BIANOBIIHUX PEAKIIH.

10.Ha po3uun, mo MictuTh Kationn Ag* i Pb¥, mopisuu po3unnom nyry. Bumas ocan (BKaXiTh KOJIp), KU PO3ALINAIMA Ha 2

npoOipku. Ocan B 1-1i mpoOipiii 0OpoOWIM HAAJIUIIKOM Jyry, a ocaj B 2-1d mpoOipiii — po3unHoM amiaky. Illo
CrocTepiraeThesi B mpoOipkax? HanumiiTe piBHSHHS BIAMOBIIHUX PEAKITIH.

11.Ha gocnipkyBaHUil pO3YMH TOMAISUIM PO3YMHOM HOAMAY Kaiito. BumaB »KOBTUHM ocajl, pO3UMHHHMM y Tapsyiil Bojl 1 HE

po3unHHui B Haanmumiky peareHty (KI). Ha HagBHICTP AKOTO KaTioHy 2 aHAJIITUYHOI TpynH (KUCIOTHO-OCHOBHA
kiacugikamig) Bkazye Ued aHamiTUYHUE edexT? HanumniTe piBHAHHA BIANOBIIHUX PEAKLIn

12.J1o mocmiKyBaHOTO PO3UMHY JIOAAIM PO3YMH Kajito Hoauay. Bumas sxoBTHil ocaj, SIKUW pO3YMHSETHCS B TapsSviil BO/I,

HAJUIMILKY peareHTy 1 B ONTOBIM KuCHOTI. Ha mpHUCYTHICTH SIKOTO KaTiOHYy 2 aHaJiTUYHOI Ipynu (KHCIOTHO-OCHOBHA
kiacuikariis) BKkasye 1eil anamtuaaui edext? HanumniTs piBHIHHS BiIMTOBITHUX PEAKITINA

13.Ha po3umn, mo Mictuth Kationn Ag* i Pb?*, mogisun po3urHoM kap6oHaTy Hatpiro. Bumas ocan (BKaXiTh KOJIp), SAKHIA

00poOuu HaTMIITKOM po3unny amiaky. [1{o cnoctepiraetses? HanumiTe piBHSHHS BiIMTOBITHUX PEAKITIH.
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[lepepaxyiire kationu [l ananmituunoi rpymnu. Ilo € rpynmoBum peareHTOM I1i€il rpynu?

Jla6opaTopna podora Ne 3

[laTta

Tema: «Anani3 katioHiB Il aHamTHYHOT TPyHH KUCIIOTHO-OCHOBHOT Ki1acudikarii

. KonTponbHi nutaHHs:

SKuii KaTiOH 3 TPYNOBUM peareHToM Oy/Ie BUTIAIaTH B 0cal ocTaHHIM? Yomy?
Hagimio npu n1ii rpymoBoro peareHTa 10/1aBaTi €TUIOBUM CIUPT?
IIIo Take nepeocamxenHs? J{Jis 4oro oro BUKOPUCTOBYIOTh?

SKy peaxiiito BAKOPHCTOBYIOTh JJIS BIUTIJICHHS KaTiOHIB KasIblIlito B iHMMX KaTioHiB Il anamitnaHoi rpymm?

SIKi1 3araibHI OcaKyBaJIbHI peakuii JaroTh kaTionu [l anamiTuyHoi rpymny.

Sk BiIpi3HUTH Ocaau KapOoHaTiB KaTioHiB Il anamiTHuHOT rpynu BiJ 0cajiiB OKCAJlaTiB IUX KATIOHIB.

3a J0MOMOTOFO SIKOT PeaKilii MOJKHA BIUIUTMTH KaTIOHU CTPOHIIIIO Bl KaTiOHIB Oapito?

VY skl KOMBbOpH 3a0apBIrOeThCs TOTyM s KatioHamu 111 anamiTianoi rpymu?

. Xi1 poboTH

No

Karion

Mertoavka BUKOHAHHS peaKIlii

CnocrepexeHHs

XiMi3M 10HHUX pEaKIlii

Peaxkris 3 cynbdar-io

HamH (CYJIb(aTHOIO KUCIIOTOKO)

Ca®*

Sr2+

Ba%

VY mpoObipku nomimarots 3-4 Kparii codi
KaTiOHy, JojaalTh 2-3  kpami 1M

PO3UYMHY CIpYaHOi KUCJIOTH Ta 2-3 Kparuii

€TUJIOBOTO CITUPTY

Peaxiist 3 kapOoHaT-ioHaMU
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C a2+

VY npobipku momimarmTs 3-4 Kparii coJi
KaTioOHy, NOJal0Th 2-3 Kparuli pO3YHHY

kapOonaty Hatpito. [lepeBipre oTpumani

2+
> ocanm Ha pos3umHHicTh y HCl Ta
Ba>+ | CHsCOOH
Peaxist 3 XxpomaT-ioHaMu
Sr** |V npoGipku momimaroTs 3-4 Kpami comi
KaTiOHy, JOJal0Th 2-3 Kparul pPO3YHHY
Kaimo xpomary. llepeBipre oTpumaHi
Ba®* |ocamm ma posummmicts y HCl Ta
CH3;COOH
Peakriist 30kcanar-ioHaMu
Ca** | VY npoGipku nomimarTs 3-4 kpamm comi
KaTiOHy, JOJal0Th 2-3 Kparul pPO34YHUHY
g2+ | OKcamary amoHiro. llepeBipre oTpuMaHi
ocantu Ha po3uuHHIicTh y HCl Ta
CH3;COOH
Ba2+
3abapBieHHs MOJIyM’ st
Ca** |V OesbapBHe moOmyM's BHOCATH COJIi
Sr?t BIAMOBIIHUX KaTIOHIB
Ba2+

Peaxis 3 rekcarianodepparom (II) kamiro
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Ca** | VY npobipky momimarots 3-4 kpamm comi
KaTiOHy KaJbIlifo, MOAA0Th 2-3 Kparuii
po3unnayKs[Fe(CN)g] 1 2 kpari NH4CI.

Po0oTa BUKOHAaHA/HE BUKOHAHA /T amnc BUKIagada/

Tecmoei 3a80anns 3a memoro: «Ananiz kamionie Il ananimuunoi cpynu Kuciomuo-ocHO8HOT Kaacugikayii

1. Jlo po3umHy, 10 JOCIIIKYETHCS, O PO3UUH 3. Y cucreMaTuyHOMY XOJIi aHAJ3Y JUIsl IEPEBEICHHS
KaJito xpomary. JKoBTHi oca, 1110 yTBOPUBCS, HE cynbdartiB BaSOa, SrSO4, CaSO,4 B kapOoHaTH
PO3YUHSETHCS B OITOBIM KucioTi. Lle cBimuuTh mpo BUKOPUCTOBYIOTD:

MPUCYTHICTh B PO3YMHI KaTiOHIB: A. Hacuuenwmii po3unH Na,COs , t
A. Bapito B. nacuuennii pozunn CaCOsg, t
B. Kanb1iro C. macuuenuii po3uns (NH4),COs3 , t
C. Harpirwo D. nacuuenunii po3zund MgCOs , t
D. KoGanbty E. macuuennii pozunn COy , t
E. Marsito 4. Sxwii kation Il anamiTuyHO1 rpynu (KUCIOTHO -

2. Kartionu TpeThoi aHAMITUYHOT TPYHH (KUCIOTHO - OCHOBHA KJ1acHu(iKailisi) 3HaXOUTHCSA B PO3UNHI, SKIIO
OCHOBHA KJIacu(iKkailisi) BiJJOKPEMIIIOIOTh Y MIPY HArpiBaHHI 3 TIIICOBOI BOJIOIO Yepe3 JIeIKUi yac
CUCTEMAaTUYHOMY XOJI1 aHATI3y 3a JOIOMOTOIO PO3YMH CTa€ KaJIaMyTHUM?

IPYIIOBOrO PEAareHTy: A. CTpOHIIIO
A. 1 M po3unHy Cip4aHOi KHCJIOTH B IPUCYTHOCTI B. xanbIriro
€TaHOIY C. Maruuiro
B. Po3unny kaniro xpomary D. ceunwro (II)
C. Po3uuny HaTpito kapOOHATY E. pryTi (II)
D. Po3unnHy amoHit0 oKcaiaty 5. KatrioHu Kajbliiio BXOASITh A0 CKIaAy JEIKUX
E. Po3uuny amoHito kapOoHaty (dbapmaneBTUYHUX npernapaTiB. PapMakoneinHOO

~ 33 ~




peaKIli€ro 1Jis BUSBIICHHS KaTiOHA KaJBIIIIO € PEAKIlis 3
PO3UHMHOM:

A. AmoHito oKcanaTy

B. Kucnotu consinoi

C. Kamiro fionumy

D. AMoHito TiapoKcuIy

E. Harpito rizpoxcuny

6. Skuit aHamTHYHUNA ePeKT MOTPIOHO OUIKYBATH Bif il
kaniio rexcanianogeppaty (I11) va kationun Ca?*

A. YTBOpeHHs O1710T0 IPIOHOKPUCTAIIYHOTO 0CaLy

B. YTBOpeHHs KOBTO - 3€JICHUX KPUCTAJIiB

C. Kopuunese 3a0apBieHHS PO3UUHY

D. YTBOpeHHS KOMIUIEKCHOT CIIOJYKH CHHBOTO KOJILOPY

E. YTBOpeHHs 6110r0 IpariucToro ocamy

7. BxaxiTh NpUYHMHY IPOBEACHHS NEPEOCAKICHHS
cysbdartiB katioHiB Il aHamiTuuHOI rpynu (KUCIOTHO-
OCHOBHA KJIacu]ikailisi) B KapOOHATH NpH
CUCTEMATUYHOMY aHaJIi31:

A. Hepo3uuHHICTH cyb(aTiB B KUCIOTAaX 1 JIyrax

B. Hepo3unHHicTh Cynb(haTiB y BOA1

C. Po3unnHiCTh Cynb(haTiB Y BOII

D. Po3zuunHICTb Ccynb(aTiB B KUCIOTAX

E. Po3uunHICTh CynbdaTiB B Tyrax

8. Ho Il anamitTuyHOi rpynu KaTioHIB KUCIOTHO-OCHOBHO1

Kiacudikailii BiTHOCATHCS KaTIOHH:
. KaJIbI[it0, CTPOHIIiO, 6apito
QJIIOM1HII0, MarHito, [IUHKY

KaJ1ito, 6apito, BICMyTY

. cpi0ya, CBUHIIO, HIKEIIIO

CoOw>
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E. nuuHKY, afoMiHi0, XpOMY

9. SIxuM i3 3a3HaYEHUX PEAKTUBIB CI1 CKOPHCTATHUCH,
1100 BU3HAYMTH HASBHICTh y PO34uHi KaTiony Ca’*?

A. (NH4)2C,04

B. HCI

C. HN O3

D. KCI

E. NaBr

10.Po3unH MicTUTB Oapiro XJIOPH]T Ta KAJBLIIO XJIOPHU/I.

BkaxiTp, IKUM peareHTOM MOXHa PO3JIIITUTH KaTiIOHU

Oapiro Ta KaJibIliio:

HAaCHMYE€HUM PO3YMHOM HaTpito KapOoHaTy

PO3UYHMHOM KaJilo IUXpOMaTy y MPUCYTHOCTI aleraT-

10HIB

PO3YMHOM HATpIIO rigpodocdary

. PO3YMHOM aMOHIIO OKcaiaTy

. PO3YMHOM CipUaHOi KUCIOTH

11 JleTtoui coi kanbLio ¢papOyroTh 0e30apBHE MOTYM's

ra3oBOTO MajJbHUKA!

KapMIHOBO-YE€PBOHHUU KOJIIP

YKOBTO-3EJICHUI KOJIIP

HETJITHO-YEPBOHUNA KOJIIP

. (piosieTOBUI KOJIP

KOBTHUH KOJIP

12 Skoro peakiriero MoKHa Bl,Z[I(pI/ITI/I karion Ba?"y
npucyTHoOCTI Kationis Ca?* Ta Sr?*

A.3 pO3YMHOM  Kaliio reKcauiaHO(fpeppaTy(H)
IPUCYTHOCTI COJIEH aMOHIIO

B. 13 po3unHoMm Hatpito rigpodocdary

w >
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C. 3 pO3UMHOM KaJlif0 TUXpOMaTy y MPUCYTHOCTI areTar-
10HIB

D. i3 cipuaHOIO KHUCIOTOIO

E. 3 po3unHOM KapOOHATY HATPIIO

13. Jletroui comi cTpoHIito GapOyOTh MOIYM'ss Ta30BOTO

NaJbHUKA:

. LIETJISTHO-YEPBOHUM KOJIIp

YKOBTHUM KOJIIp

KapMIHOBO - YEPBOHHM KOJIIp

. iosieTOBUI KOJIP

. 3€JICHYBaTO-KOBTHH KOJIIp

14 ’KoBTuii ocan 3 TMXpOMAaTOM Kajlil0 YTBOPIOE KaTIOH:

A. Fe®

B. Ca?

C. Ba?*;

D. AP,

E. Na*

15. T'incoBa Boa € peareHTOM Ha KaTiOH:

A. Ca®*;

B. Sr¥*;

C. NH,*

D. K*

E. Na*

16. Y kapMiHOBO-4epBOHMUIA KOJIIp (hapOyIOTh MOTYM's

najgbHUKA KaTIOHU:

A. Ca%;

B. Sr¥*;

C. K%

D.Na*

moowp

~ 35~

17. 3 sxkuMm 13 iepepaxoBaHUX peareHTIB kaTtioH Ba2+
YTBOPIOE KOBTUM OCA:

A. HzSO4;

B. (NH4)2C204;

C. K>Cr,07;

D. Na2C03.

18. I'pynoBum pearentom Ha Il rpymy xaTioHiB €:

A. (NH4)28;

B. H,SOy;

C. (NHy)2COg;

D. HCI.

19. BkaxiTh, KU 13 IepepaxoBaHUX KaTIOHIB 3a0apBITo€
HOJIyM'sl TAJIbHUKA Y KOBTO-3€JICHUM KOJIIp:

KaJIbI[IH;

HaTpI;

Oapiif;

. CTPOHIIIi;

KaJii.

20 BMmicT 1pboro kaTioHy B KICTKax Ta 3y0ax CTaHOBUTh
1m0 99%, y xpoBi — Omu3bko 1%. BiH BrumBae Ha
MPOHUKHICTh KIITUHHUX MEMOpaH 1 3ropTaHHs Kposi. Lle
KaTiOH:

A. Kamiii;

B. kanpwmiii;

C. zami3zo (II);

D. Harpifi.

21. SIxi TBepAKEHHA BipHi?

A) Okcasiat aMOHi10 KICHUI peakTuB Ha KaTtionu Ca2+
Ta Ba2+.

Mmoo



b) Po3unHHICTh OKCanaTy Kajbllil0 y BOJI1I MEHIIA, HIXK 22. SIxuii kaTioH Oepe ydacTh Y 3rOpTaHHS KPOBI,

oKcalaty 6apiro. HOpMaJi3ye 30yATUBICTS HEPBOBOT CHCTEMHU 1 MICTUTHCS B
1) [IpaBunpHO e A KicTkax?
2) [IpaBunpHO numie b 1) Fe 2+;
3) Bipni o6uiBa TBepAKEHHS 2) Fe3+;
4) O6uBa TBEpAKECHHS HEMPABUIIBHI. 3) Ca2+;
4) Li +.

Cumyauiiini 3a0aui 3a memoro: «Ananiz kamionie Il ananimuunoi cpynu Kuciomuo-oCHO8HOT Kiacugikayii

1. I'pynoBuii peareHT Ha KAaTIOHM TPETHOI aAHANITUYHOI Tpynu (KUCIOTHO-OCHOBHA Kiacu(ikallis) 1 YMOBH HOTO
3acTocyBaHHs. HanumiiTe piBHAHHSA XiMiYHUX PEaKIliii, SKi J03BOJISIOTH PO3IiIMTH 1 BUSBUTH KaTionn Ba?* i Sr?* mpu ix
CYMICHOi HassBHOCTI.

2. Jlo po3uuHy, 10 MICTUTh KAaTiOH 3 aHAJMITHUYHOI Ipynu (KUCIOTHO-OCHOBHA Kiacudikails), 100aBUId 2 H. PO3YMH
cipyaHoi Kuciaotd. BumaB ocaza, po3uMHHMI B Ha/UMIIKY cyibdary amonito. [{o me 3a xarion? HanumiTe piBHSHHS
BI/IMOBITHUX PEaKIIiil.

3. Ha nmocmimxyBaHuii pO3YMH TOJISUTM PO3YMHOM  Xpomary Kajito. BumaB XKOBTHUH ocajl, pO3UMHHUN B a30THiH
KHCJIOTI, aJie He PO3YMHHUI B OLTOBIM KUCIOTI. Ha HasBHICTH SIKOrO KaTiOHy 3 aHAJIITHUYHOI Ipynu (KUCIOTHO-OCHOBHA
kiacudikariis) Bkasye 1eil anamtuaHui edexT? Hanumnts piBHSHHS BIMOBITHUX PEAKIIiil.

4. Jlo po3uuHy, O MicTUTh Kationn Ag* i Ba?*, no6aBuny po3unH kapboHaTy HATpir0. Bunas ocan, skuii po3IiamMiIu Ha ABi
yactuHu. [lepury vactuHy ocaay oOpoOMJIM BOJHHUM PO3UMHOM aMiaky, ApPYry — pO34MHOM ouToBoi kuciotu. o
cnioctepiraeThesi? HanuuniTe piBHSHHS BIANOBIIHUX pPEAKIIN

5. Jlo posumHy, mo Mictuth kaTionu Ca?* i Sr®*, moGasmim rimcosoi Bomu. Illo cmocrepiraetbes? Hamumiite piBHAHHS
BI/IMOBITHUX PEAKIIii.

6. SIKOK aHANITUYHOIO PEAKIICI0 Ta IPH AKMX YMOBAaxX BHSBISIOTH i BUIAIAIOTH KaTioH Ba®' y mpucyrtmocti Ca?* i Sr¥*,
HanmunriTe piBHSHHS BiAMOBITHUX PEAKITIH.
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7. Slxa aHamiTHYHA peakiis 103Boise BUABMTH KaTionn Ca?" B mpucytHocTi Ba?" i Sr?*. HanuuuiTe piBHAHHS BiANOBITHMX
peaxiii.

8. Un MOXHa 3a JOIOMOIOI OKCalaTy aMoOHil0 BusBuTU Kariomu Ca?* B mpucyTHOCTI Karionis Ba**? SIkmo moxHa, TO
npu AKUX ymMoBax? HamuiriTe piBHSHHS BIAMOBIIHUX PEAKIIiil.

9. 3anponoHyiiTe Xijg aHami3y 3a KMCIOTHO-OCHOBHHMM METOJOM PO3YMHY, KWW MicTHTh KaTionu: Ba?' i Sr?*. Hanmumits
PIBHSIHHSI BIJITIOBITHUX PEaKITIH.

10.3anponoHyiiTe Xif aHami3y 3a KMCIOTHO-OCHOBHHMM METOIOM PO3YHUHY, KM MicTHTH KaTionw: Ba?* i Ca?'. Hamumits
PIBHSIHHSI BIJITTOBITHUX PEaKITIH.

11.3anponoHyiiTe XiJ aHaIi3y 3a KHCIOTHO-OCHOBHUM METOIOM PO34HHY, SKUM MICTHTH KaTionu: Sr¥*, Ba?* i Ca?*. Hanumiits
PIBHSIHHSI BIJITIOBIIHUX PEAKIIIH.

12.JTo po3uuny, mo MictuTh Kationa Ca?* i Sr?*, no6aBumm posumn (peppomuianigy kamiro. Illo cmocrepiraerbesa? HamumriTs
PIBHAHHS BiANOBIAHUX peakiiil. Un MOKHA 1aHOIO peakiliero BUABIATH Kationn Ca®* B nmpucyTHOCTI KaTioHiB Sr¥*? B sxuii
KOJIIp 3a0apBIIIOIOTH MOJIYM'st COJII CTPOHITIIO?

13.Ha poszuun, mo mictute Ca?" i Sr?* momisnu po3dMHOM XpoMary Kaliro. Skuii aHaliTUYHUNA e(EeKT CIOoCTepiracThes?
OnumiiTh BIACTUBOCTI MPOAYKTIB peakiii. HamumiiTe  piBHSHHS  BIANOBIAHMX — peakmiii. B gxuit  komip
3a0apBIIOIOTH MOIYM'sl COJIl KaJbIIiI0?
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1. KoHTpoOIbHI TUTaHHS:

JlabopaTtopna podora Ne 4

[laTta

Tema: «AHani3 katioHiB [V aHamITHYHOT IPyIK KUCIOTHO-OCHOBHOI KilacH(iKaiii»

1. Tlepepaxyiite karionu IV anamituanoi rpymnu. o € rpynoBum peareHToM Ii€i rpynu. Hapiio 1o1aeMo po3uyrH NEPEKUCY
BOJIHIO JIsl BUSIBJICHHS KaTioHIB [V aHamiTuyHOi rpynu?
2. Yomy apcen(Ill) ta apcen(V) He pearyroTh 3 TPyINOBUM pearcHTOM? Y SKOMY BHIJISII TPOBOJATH aHA3 JAaHMX HOHIB? SIki
peakiii BUKOPUCTOBYIOTb JJIsI IX BUSBJICHHS?
3. SIk MOkHA BUSIBUTH XPOM IIpH JIii TPYIIOBOTO peareHTy Ha cymil KaTioHiB [V aHamiTuaHol rpynu?
4. Peaxiiii 17151 BUSIBJIICHHS KaTIOHIB CTaHyMY.
5. Peaxiiii BUSIBJICHHS [IUHKY.
6. Peaxii BUsIBIICHHS aTIOMIHIIO Ta XpoMy. SIKi «cyXi» peakiii Jyisi IbOT0 BUKOPUCTOBYIOThH?
Ne Karion/pearent Meroavika BUKOHAHHS peaKIii CnocrepexeHHs X1Mi3M 10HHUX peaKIii
Peaxiist 3 Tigpokcuiom
1. Al V npoOipku momicturyu no 3-4 xparui
KaTIOHHY coxdi, Jojxatd 2-3 Kparii
pO34YMHY HaTpIi TIAPOKCHUTY.
Cr¥* IlepeBipre  oTpuMaHi ocagu  Ha
po3unnHicTh y HCI Ta NaOH.
Zn2+
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Peakmist 3 amoHiakoMm

AlP* VY npobipku momictutu no 3-4 Kparuii
KaTiOHHY coxi, JomaTtd 2-3 Kparuii
PO3UYHHY HaTpin T1IPOKCHU]TY.
Cr3* [lepeBipTe  OoTpuMaHi ocaaud  Ha
po3unHHicTh y HClTaNaOH, NH,OH.
Zn?*
Peaxkirist ioniB Al%*
Co(NO3); Ha cMyXKy ¢iabTpyBaJIbHOTO Marepy

HAHOCTh MOCTIAOBHO O 1-2 Kparuii
posuuny comi Al**ra Co(NO;),. [Tanip
CIHAJIIOI0Th Ta (DIKCYIOTh 3a0apBIICHHS
MOy .

Peaxinsg ion1B C

r3*

NaOH+3% H,0;

VY npoOlipky momimarTs 2-3 Kparii
PO3YMHY COJII XpPOMY, JOJAKTh 3-5
kpanenb po3unny NaOH Tta 2-3 kpari
3% pozuuny H;0,. Otpumany cymiin
HarpiBaroTh.

KMnO4

VY npobipky nomimarTs 3-4 Kparuii
pPO34YMHY COJI XpoMmy, J0JalTh 1
kpammo  po3unny  KMnO, Ta
HarpiBaroTh JI0 3MiHU KOJIBOPY
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Peakmis ioniB Z

n2+

K4[Fe(CN)s] Y mpobipky momimamTs 3-4 Kparuii
pPO34YMHY COJII IWHKY, AOJAl0Th 3-4
kparuti po3unny Ks[Fe(CN)g]

TUTU30H VY npobipky nomimaiTs 3-4 Kparuii

Kpareyb pO34YHHY JUTU30HY

pPO34YMHY cOJl IMHKY, nojarTs NaOH
70 PO3YMHEHS Ocagy Ta JeKUIbKa

moomp

no

Tecmogi 3a80anus 3a memoro: «Ananiz kamionie 1IN ananimuunoi 2pynu KuciomHuo-ocHoeéHoi Knacugpixkauii»

Slka 3araibHa BIACTHBICTh CIIONYK KaTioHiB Al*Y, Zn?*,
Cr¥*, Sn?* 06'eqnye ix B IV aHamituany rpymy
(KUCJIOTHO - OCHOBHA KJlacuikaiis)?

. AM(OTEpHOCTH T1JIPOKCHU/IIB.

Hepo3unHHICTH coJiell y BO/II.
JloOpa pO3YMHHICTh ACSKUX COJICH.

. PO3UMHHICTB T1IAPOKCUIIB B KUCIIOTaX.

Po34nHHICTD TAPOKCHIIB B HAIJIUIIKY PO3UUHY
aMiaKy

Y po3umHI TPUCYTHI KATIOHM Kallblliio, Oapiro,
MIOMIHIIO, Kallito, Hatpito. Jlo po3uumHy nomanu
HEBEJIMKY KUIBKICTh TIIPOKCHAY AaMOHII0 1 PO3YMH
am3apuHy. YTBOPUBCA YEpBOHHMI ocana. Skuil 10H
BUSIBWIY 11€10 PEaKIi€r0?

. AJIFOMIHIIO

WMUO®

PMOOm>

KaJIBIIIFO
Oapito

. KaJiro

HaTPIIO

QinbTpyBaIbHUHN NAMIP, MPOCOYEHUN POZUHMHOM
ko0anbTy (II) HITpaTy 1 Micas CHaTOBaHHS YTBOPIOE
MO CHHBOTO KOJIbOPY. Lle 10BOIUTh HasBHICTD
10H1B:

AP

Cr3+
Ni2+

. Sb3*

Zn2+
Jlo mocniKyBaHOTO PO3UUHY JOAIA HAAJIUIIOK 6M
PO34YMHY HaTpito rigpokcuay 1 3% po3uuHy NepoKCcuLy




MO Om>

omMouoOm>
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BOJIHIO. Po3uunH mipu HarpiBaHHi 3a0apBUBCS B )KOBTHI
kouip. e cBiIuuTh Mpo MPUCYTHICTH B PO3UYUHI:

. kaTioHiB xpomy (III)

karioHiB cranyma (II)
KaTiOHIB aJIFOMIHIIO

. KaT1OHIB IIUHKY

KaTiOHIB CBUHITIO
VY axicHOMY aHaji31 IpH Aii HaJUTUIIKY TPYIOBOTO
pearenTy NaOH Ha 10HU alIOMiHIIO0 YTBOPIOETHCS:

. HATPIIO TeKCariipoOKCOaTIOMIHAT

T1APOKCHU/ ATFOMIHIIO
HATPIIO0 METaaTOMIHAT

. OCHOBHI COJI1 AJTFOMIHIIO

OKCHJ AJTFOMIHIIO

[Ipu anami3i cymimi kaTioHiB IV ananiTuaHOi rpynu,
KaTioHu Zn?* IIpu NEBHUX yMOBAX MOYKHA BU3HAYUTH
JIpOOOBUM METO/IOM 3 PEAreHTOM:

. JTUTU30HOM

PO3YMHOM amiaky
Jyramu

. KapOboHaTaMu JTy>KHUX METaiB

TUMETHIITIIIOKCUMOM

Axi xarionun IV anamituyHoi Tpynu (KHCIOTHO -
OCHOBHA KJiacu(ikallisi) Ipy HarpiBaHHI 3 HAJIAIITKOM
pO3UMHY JIyry 1 TMepokcuaoM BoaHio ocany HE
yTBOPIOIOTH, aje  po34uH  HaOyBae  >KOBTOTO
3a0apBIiICHHS ?

. xpomy (III)

oJsiosa (II)
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osioBa (IV)

. IITHKY

ATIOMIHIIO

VY skicHOMy aHali3i mpu Al HAJIUIIKY TPYIIOBOTO

peareHTy (pOo34uH HATPIirO TiIIPOKCUAY) Ha KaTioHH IV

aHamTHYHOI rpynH 10HU Xxpomy (III) yrBOproroTS:

. HaTpito rekcarigpokcoxpomar (I11)

xpowm (III) rigpoxcu

xpom (III) okcua

. xpom (II) rigpokcun

xpom (II) okcup

[Ipu nogaBaHHI 10 HEBIAOMOI CyMIIIIl PO3YHHY HATPIIO

T1APOKCUTY 1 pO3YMHY NEPOKCUTY BOJIHIO, 3'TBUBCS

ocaJl, IKWK 3HUK IICIIS JO1aBaHHS HAJTAIIKY ITUX

peyoBuH. [Ipo HasBHICTh KaTIOHIB KWW aHAITUYHOI

I'PYIH 1I€ TOBOPUTH?

AV

\Y/

VI

|

il

10.B xomi anamnizy karioniB [V aHanmitTuyHOi rpynu
(KMCTIOTHO - OCHOBHA KJ1acuikaris) mpu mii
TPYIOBOTO peareHTy MOXKHA HE TUTHKU BIJIOKPEMHUTH, a
i i1eHTH(IKYBaTH 10HU:

A. Cr (I1T)

B. As (IIT)

C. Zn (1)

D. Sn (1V)

©mg O

©CmooOw>
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E. Al (I1I) 12.3 KO0 METOI0 B CHCTEMAaTUIHOMY XOJIi aHATi3y

11.J1o IV anamiTH4HOI TPyIH KaTiOHIB KHUCJIOTHO - KatioHiB [V rpynu mopsia 3 rpyrmoBUM peareHTOM
OCHOBOI Kyacu(ikarllii HajexxaThb KaTiOHU: J0JIal0Th MEPOKCU]] BOAHIO:

A. ammominio, uHKyY, xpomy (III), omosa (II), omosa (IV), A. JInst yTBOPEHHS T1IIPOKCO - 1 OKCOAHIOHIB ITHX
mum'sky (1), mumr'sxy (V) €JIEMEHTIB y BHUILUX CTYHECHIX OKUCHEHHS

B. xanbito, cTpoHiio, 6apiro, Kaliio, BICMyTy B. Jls1 yTBOpEHHS T1IPOKCO - 1 OKCOAHIOHIB LIUX

C. MarHiro, KaibIlito, CTPOHIIiIO, Oapito CJIEMEHTIB B HU3BKUX CTYIICHSIX OKHCIICHHS

D. cpi6ra, cBUHIIIO, HIKEIIO, KaJlilo, Oapito, BICMYTY C. Jlist 611bI TOBHOTO OCAKCHHS LIMX KaTIOHIB

E. matpito, kamito, aMOHito, cpibiia, CBUHIIIO D. Jlns yTBOpEHHS MEPOKCUHUX CIOTYK ITUX KaTIOHIB

E. Jlnsg pyiiHyBaHHS T1JIpaTHUX KOMILUIEKCIB

Cumyauinni 3a0aui 3a memoio: «Ananiz kamionie I\ ananimuunoi zpynu Kuciomuo-ocHosHoi knacugikauiiy
JInst BUSIBIIEHHS [KOro KarioHy |VaHamTuyHOl rpynu (KHUCIOTHO-OCHOBHA KiIacH(ikallisl) BUKOPHCTOBYETHCS PeaKLis
«YTBOpPEHHS 3a0apBiieHUX epiiBy»? Hanumite piBHSHHS BIAMOBIIHUX PEaKIIIN.
Jlo po3umnHy, 110 MICTUTH KaTioH |V aHamiTU4YHOI rpynu (KMCIOTHO-OCHOBHA Kiacu(ikalis), 100aBUIM KOHUEHTPOBAHUIA
po3unH xyopuny amoHito. OcanHe yTBOpIOeThCA. Ha MpHUCYTHICTH SKOTO KaTIOHY BKa3ye Iedl aHAMTHUYHUNA edeKT?
Hanumrite piBHSHHS BIAMOBIIHUX PEAKITIM.
Po3zuuH, mo Mictuth Kation Cr¥*, miakuciammm cip4aHor KUCIOTO, JOOABHMIIM PO3YMH MIEPMAaHIaHaTy Kalilo i HAarpinu Ha
BOJsHIN OaHi. Skuii ananmiTnyHui edekT croctepiraerbea? Hanmummiteh piBHSHHS BIAMOBITHOT peakIlii.
Uy MokHA BUABHTH ioH Al 3 momomororo amizapury B mpucyTHOCTI KaTioni IV aHamitmgnoi  rpynm  (KHCJIOTHO-
OCHOBHa  Kiacudikamis)?  Skuil aHamTHYHUI e(EeKT crocTepiraeTbess MNpU Ail ajli3apyHy Ha PO3YMH, IO MICTUTH
ifon AI¥*?
V posumni npucyTHi Wonu Zn?*i Cr¥*, SIk 3 I0OIOMOIOI0 IPYHNOBOTO PEAreHTYy BiIOKPEMUTH IIi KaTiOHUM (KHCJIOTHO-
ocHOBHa kJacudikaiis)? HanmuniiTe piBHSIHHS BiIMOBITHUX PEaKIii.
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6. Jlo po3uunHy, 1110 MICTUTH KaTioH |V aHamiTHYHOI rpynH (KUCIOTHO-OCHOBHA Ki1acudikallis), 100aBUIM IPYIIOBUI pearcHT.
Po3unn 3abapBuBcs B XOBTUHM Komip. Ha mpucyTHICTh SKOTO KaTiOHy BKa3dye Ieill aHamitTuyauii edext? Hammirite
PIBHAHHS BiQNOBIIHMX peakuiil. SIKOro KOJIbOPy PO3YMH, IO MicTHTH KaTioH Cri*?

7. Jlo po3unHy, II0 MICTUTh KaTioH |VaHamiTH4HOT rpynH (KUCIOTHO-OCHOBHA Kiacuikallis), 100aBIIM TPYMOBUIl peareHT.
Po3unH cTaB XOBTWH, MiCNs MiJKUCIEHHS 3'SBUJIOCH IHTEHCHBHE cuHEe 3a0apBieHHs. [laiite mosicHenHs. HanwmriTh
PIBHSIHHSI BIJIOBITHUX PEAKITIM.
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[laTta

JlabopaTtopna po6ora Ne 5

Tema: «AHami3 KaTioHIB V aHAJIITUYHOI TPYIH KUCIOTHO-OCHOBHOT Ki1acuikarii»

Kartion Mertoavka BUKOHAHHS peaKIlin CnocrepexeHHs XiMi3M 10HHUX pEaKIlii

Peaxiiist 3 rigpokcuaom

Mg?* VY npobipku momicTuTu no 3-4 kparuii

KaTIOHHY coxai, JojaTd 2-3 Kparuii
Mn?*

pO34YMHY HaTpii TIAPOKCHITY.
oo+ IlepeBipTe  OoTpuMaHi ocaaud  Ha
€ .
po3uuHHicTh y HCL
Fe®*
Peakuis ionis Mg?*
HPO,* V 3 mpobipku mnomictutu mo  3-4

Kparwii KaTioHHOi comi, momatm 2-3
kpart po3unHy NH4OH+NH4CI 1 5
Kpamnenb  HaTpid  rigpodocdary.
[lepeBipTe  oTpuMaHi ocaau  Ha
po3uunHicTh y HCl 1 NaOH

8-oxcuxiHomua | Y mpoOipku moMicTUTH 2-3 Kparu
KaTIOHHO1 coJii, jJojgatu 2-3 Kpari
pO3UHMHY NH,OH+NH4Cl 10
pPO3UMHEHHS ocaay Ta 2-3 kparuti 8-
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OKCHUXIHOJIIHY.

Peaxkiist ioniB Fe?*

Ks[Fe(CN)s] Y 2 npobipku momictutu 1o 3-4
Kparwii KaTioHHOi coii, gomatu 1-2
kparuti po3unny HCl 1 1-2 xpammi
Ks[Fe(CN)s]. IlepeBipre oTpumMaHi
ocanu Ha po3unHHIcTh Y HCl 1 NaOH

Peaxkirist ioniB Fe®*

K4[Fe(CN)s] Y 2 npobipku momictutu 10 3-4
Kparwii KaTioHHOi comi, momatu 1-2
kpamni po3unny HCI 1 1-2 kpamm
K4[Fe(CN)s]. IlepeBipre oTpumaHi
ocanu Ha po3unHHicTh Y HCl 1 NaOH

NH;SCN Y npob6ipku nomictutH 3-4 Kparuii
KaTiOHHO1 coji, momatu 1-2 kparuii

NH;SCN.
Honatu cinb F-

Cynbdocamiumiosa | Y 2 mnpoOipku noMmictutd 1o 3-4

KHCJIOTa Kparii KaTiOHHO1 cojii, gomath 1-2
kparmi posunny HCI 1 3-4 xparoni
cyipdocaniuuiaoBoi  kucinotu. o
nepmioi  mpoOipku  gomatu e  3-4
kparni HCl, no apyroi — 3-4 kparuii
NaOH.
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Peakrist ioniB Mn?*

PbO; Y mpobipky momaroth Tpoxu PbOs,,
nonaroTh 1-2 mur pozunny HNO; 1 3
kpamwti Mn?*. Posirpitu Ha BoAsHii
OaH1

KBiO3 VY npobipky ponarots Tpoxu KBiOs,

nonaTh 1-2 mit pozunny HNO3 1 2
kpamt Mn?*. Posirpitu Ha BozsHil
OaH1

NMOO D>

Tecmoei 3a80anus 3a memoro: «Ananiz kamionie 1IN ananimuunoi 2pynu KuciomHuo-ocHoeHoi Knacugixkauii»

Ha anani3 B3sTO po3uuH, B IKOMY 3HAXOJIATHCS
KaTioH! V aHaJIITUYHOI rpymu (KUCIOTHO - OCHOBHA
kiacudikaiis). o cymini 101aau JIy>KHAM pO3UUH
HATPIIO T1IAPOKCOCTAHITY - YTBOPUBCS YOPHUI Ocafl,
CBIJIYMTH MPO HASABHICTH KaTIOHA:

. Bi®*

Fe2*
Sh3*

. Fe®*

M92+

VY BogHOMY PO34HHI 3HAXOUTHCSA KaTIOHH V
aHATITUYHOI TPyNH (KUCJIOTHO - OCHOBHA
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knacudikaris). [Ipu po3BeneHHi po34rHy yTBOPUBCS
o1t amopdHuit ocan. Skl KaTiOHU JETKO yTBOPIOIOTH
MPOJYKTHU T1APOTIZY?

. Karionu 6icmyty 1 cypmu

Karionu 3amiza (I1I)
Karionu maruiro

. Karionu maprasiito

Karionu 3amiza (I1)

Jlo moCIiKyBaHOTO PO3YMHY JTOAAIA KOHIIEHTPOBAHY
a30THY KHCIOTY 1 KPHUCTATIYHUN JIOKCHU]l CBHHITIO.
Pozunn  mpugbaB = MammHOBOTO  KONBOpy. Ha




o >

omooOm> APMOOD>

omMouO®>

HPUCYTHICTh SKOTO KaTiOHY BKa3ye el aHaTiTHYHHNA
eeKT:

. maprasiro (II)

oicmyTy (1)
3amiza (III)

. xpomy (III)

osioa (II)

Jlo nochiKyBaHOTO PO3YHMHY JIOATU PO3YMH aMOHIIO
Tioianaty. Po3unn craB uepBoHOro kosbopy. Ha
MPUCYTHICTD SIKOTO KaTiOHY BKa3ye€ 11ei aHaATITUYHHHI
eeKT:

. 3amiza (I11)

pryTi (II)
apreHTyMy

. pryTi (I)

cBuHilo (1)

BkaxiTp, SIKi 10HM 3HAXOJATHCS B PO3UMHI, SIKIIO MPU
HarpiBanHi Horo 3 (NH4),S,0s B mpucytHocTi AgNO3
pO3urH Ha0yBa€ MAJIMHOBOTO 3a0apBIICHHS?

Mn?2*

Fed*
Fe?*

C02+

Cu*

Y  gkicHOMy aHaji3l OpU  T[EBHUX  YMOBax
cnenudiuHMM ~peareHTOM Ha Kariomnm Fe*t e
K4[Fe(CN)g]. SIxoro koibopy yTBOPIOETHCS 0ca?

. CHHBOTO

o1uT0rO
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*MUOmP

©CmouOw>

Oyporo

YepBOHOTO

YOPHOTO

Jlst BusBienns ionis Co®* y mpucyrtnocti Fe** nus
MacKyBaHHs 10HiB Fe** 10 po3unHy 101aroTh:
bTopun - i0HH

XJIOPH]T - 10HH

OpoMiJ - 10HU

HITPUT-10HU

cynbdar - 10HU

Axuii kaTioH V aHAMITUYHOI rpynu (KKUCIOTHO -
OCHOBHA KJ1acHu(iKailisi) 3HaXOUThCA B PO3UMHI, SIKIIO
npu 1ii po3uuny xjiopuay onosa (II) B my>kHOMY
CepeZIOBUIIl BUIMAAE YOPHUM ocan?

. bicmyT (11I)

3amzo (II)
Mapranens (II)

. Cypwma (III)

3amnizo (I11)
VY skicHOMy aHai31 crieuu(piYHUM peareHTOM Ha
karionn Fe** e:

A. K;3[Fe(CN)g]

B. KgN&[CO(NOz)e]
C.
D
E

NaOH

. K4[F€(CN)G]

NH,OH

10. JocnimxyBaHu pO34MH JIKAPCHKOTO Mpernapary

MmictuTh KaTionn marHito (II) 1 amominiro (I11). 3a



JIOTIOMOTOFO SIKOTO PEareHTy MOXHa PO3I1IUTH
3a3HaueHl1 KaTiOHH MPH aHaJi31 HbOTO Mpenapary?
. PO3YHHY JIyTY
NEPOKCUY BOJHIO B KUCIIOMY CEpPEIOBUIII
pO3uUMHy HITpaTy cpibia
. PO3YHHY amiaKy
. PO3YUHY COJITHOT KUCIIOTH
11 [Ipu nonaBanHI amiaqHOTO OY(QEepHOro PO3UHHY 1
pO34MHY HaTpito rigpodocdary 10 aHaTI30BaHOTO

moo®mp

moow>

PO34YMHY YTBOPHBCA O1uid ocaf. e cBimuuTh nmpo
MPUCYTHICTH 10HI1B:

. Mar”iro

ATFOMUHIIO
Mmbin'sky (I1)

. xpomy (III)

KaJILIo

Cumyauinni 3a0aui 3a memoro: «Ananiz kamionie \I ananimuyunoi zpynu Kucji0mHo-ocHOBHOI Kiacugikauyiiy

1. BmactuBocTi KaT1OHIB V aHaIITUYHOTL

rpynu  (KHCIIOTHO-OCHOBHA Kjacudikailisi) 1 YMOBH iX OCaKEHHS

IPYyHOBHM peareHToM. Hanummiith piBHAHHS peakuiii B3aemonii ioni Bi®*, Fe?*, Mg?* 3 rpynoBuM peareHToM i peaxiii

ix BusBIICHHS. Peakiiii mepeTBOpeHHs 1 BUSBICHHS 10HIB MapTaHIliO B aHATI31 CyMiIIi KaTioHiB V rpymu.
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JlabopaTopna podora Ne 6

[larta

Tema: «Anani3 katioHiB VI aHamiTHYHOT TPyHH KUCJIOTHO-OCHOBHO1 KJ1acu(iKaIii»

Ne Ion Meroanka BUKOHAHHS peaKil AHATITHYHUI eeKT Ionne piBHSIHHS peakuil
Peaxiis 13 myramu
1. cut VY npob6ipku nomimarTs no 3-4 kparu
N coJli KaTiOHy, J0JalTh 2-3 Kparuii
pO34uHy T1IPOKCUTY HaTPIIO.
Ni2* IlepeBipsAIOTE  OTpUMaHi  ocagM  Ha
po3uunHicTh y HCI
C02+
Peaxkiris 3 po3unHOM amiaky
2. VY npoOipku nomiimarTs 3-4 Kpari coi
cu?t KaTIOHy, J0Jal0Th 1-2 Kparil po3duHy
! amiaky. ®DikcyroTh Kojaip omaniB. Jlo
OTpUMaHUX OcCaJiB jAojar Temi 3-4
Kparuii amiaky J0 PO3YMHEHHS OMajiB.
NiZ* [TepeBipre mito HCl ©Ha oTpumani
I KOMILUIEKCH
C02+
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Peaxrtis 3 rigpodocharom

VY npo6ipku nomimarTh 3-4 Kparii cou

Cu?* KaTiOHY, J0Jal0Th 1-2 Kparui po3uuHy
rigpodocdaty HaTpito.

Ni2*

Co*

Peaxmii Co?*

SCN- Ha roJMHHUKOBE CKJIO MEpPEHOCATh
KUJIbKa KPUCTAJIMKIB aMOHIIO TiOLlaHATy
1 JOJIat0Th Tapy Kparesb CoJil KOOabTYy.

[Hg(SCN)4]* | Y mpobipky nomimarors 3-4 kparti coui
KOOaNbTy, H0AaI0Th 1-2 Kparuti po34uHy
ZnSOy 1 2-3 Kparui
terpapoaanoMmepkypary (II) amosniro.

Peakuii Ni%*

pPEaKTUB Y npobipky mnomimawTs 3-4  Kkparui
Uyraena pO3UMHY HIKENI0 KarioHy, 3-4 kparui
KOHILIEHTPOBAHOTO PO3YMHY amiaky 1 1
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KpaIuIio pO3YMHY AUMETUITITIOKCHMY.

Peaxmist Cu?*

NaxS;03 Y npobipky mnomimarnTs 3-4 Kpari
po3uMHYy KaTioHy Mial, 1-2 kparm
cynb(aTHOi  KHUCIOTH  Ta  KijbKa
KPUCTAJIMKIB  TioCcynb(daTry  HaTpiio.
HarpiBaroTh Ha BoJIsIHIM OaH.

Fe VY npo6ipKy MOMIIAIOTh TPOXH POIUUHY
com wmiai, 1-2 kpamm cynasharHOl
KHUCJIOTH 1 3aHYPIOIOTh 3aJI13HUN LIBSIX.

K4[Fe(CN)s] | ¥ mpobipky mnomimarots 3-4 Kparmii
PO3UYHHY COJIi MiJi 1 10Aa0Th 2-4 Kparun

po3umnny rekcamianodepary(Il) kamiro

Cumyauinni 3a0aui 3a memoio: «Ananiz kamionie /| ananimuunoi zpynu Kuciomuo-ocHoeHoi knacugikauiiy
OOrpyHTy#iTe BUOiIp rPyMOBOro peareHTy Ha kationu VlaHamiTuyHo1 rpynu (KMCIOTHO-OCHOBHA Kiacu@ikaiis). Hanumite
PIBHSIHHSI pEaKIliid BUSIBIICHHS KaT1OHIB Mi/ll, HIKEJTIO 1 KOOAJIBTY B XO/11 aHaII3y CyMillll KaTIOHIB JJaHOI TPYIIH.

[TosicHiTh pi3HE BigHOLIEHHA KaTioHIB Vi VlaHamiTuuHux rpyn (KMCIOTHO-OCHOBHA Kjacu(ikais) A0 BOJHOTO PO3UUHY
amiaky. HanumniTe piBHSHHS PO3AUICHHS 1 BUSBJIEHHS KaTioHIB MarHio, ptyTi (ll), mimi 1 Hikenro mpu ix cCymicHIN
IPUCYTHOCTI.

['pynoBuit pearent Ha kationu VlanamiTnuHoi rpynu (KUCIOTHO-OCHOBHA Kiacudikailis). YMOBH iX 3aCTOCYyBaHHS.
Hanuuite piBHAHHA — peakwuiii B3aemonii iomis Cu?* i Hg?" 3 rpymoBum peareHToM. Peakuii BiiutiieHHS LUX iOHIB y
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. Sxe 3abapiieHHs MaroTh po3uuHU cojed pryTi (11)? o po3unHy, 1Mo MIiCTUTh KaTioH VIrpynu (KHCIOTHO-OCHOBHA
knacudikaiis), 100aBUIM PO3YMH TAPOKCUIY HaTpito. BumaB 3eneHKyBaTuil ocaj, pO3UMHHUN B pPO3YMHAX aMiaky,
XJIOpUY aMOHII0, KUCJIOTaX, aje He PO3UMHHUN B HAJUIMILIKY JyTy. SIkuii KaTioH mNpucyTHIid B po3uuHi? Hanumite
PIBHSIHHSL BIAMOBITHUX PEAKIIiil.

. SIke 3abapBiieHHs MalOTh KOHIIEHTpOBaHI po3uuHu coiieli Hikemo (I1)? o po3uuny, mo Mictuth KaTionu 3amiza (1) i
Hikento (l1), moGaBwim po3unH GTOPUAY HATPIO, PO3YMH aMiaKy 1 CIMPTOBHM pO3UMH JuMeTuirmiokcumy. Ilo
crioctepiraeTbesi? HamummiTe piBHSHHS BIAMOBIIHUX PEAKITIH.

Jlo po3uuny, 10 MICTUTh KaTioH VIrpynu (KHCIOTHO-OCHOBHA Kiacu(ikailis), 700aBHIM CBIXO MPUTOTOBJICHUN PO3UMH
XJIOpuay onoBa. Bumap Outnii ocaj, sSIkMil 3 4yacoMm 4YOpHi€. SIKMU KaTiOH MPUCYTHIM B po3uMHi? HanmuuiTe piBHAHHS
BI/IMOBITHUX PEaKIIiil.

J1o po3uunHy, 1110 MICTUTH KaTioH VIrpynu (KHCIOTHO-OCHOBHA Kilacuikauis), 100aBMIMPO3YUH Cysib(iay HaTpito. Bumnas
YOpHUU OcajJ, HE PO3UYMHHUA B a30THIUKUCIOTI. SKuMW KaTioH mNpuUCyTHIH B po3uuHi? B yomy po3uMHSETHCS
cyJb(ia,yTBOpeHMit UM KaTioHOM? HanuiiTe piBHSAHHS BIANOBIAHUX PEAKIIIi.

Jlo po3unHy, 110 MICTUTh KaTioH VI rpymnu (KucaoTHO-OCHOBHA Kiacuikallisi), J00aBUIM PO3BEACHOI COJISIHOI KUCIOTH 1
CIPKOBOJIHEBOi BOJW. BurmaB >KOBTUH Ocajl, pO3UMHHUNA B MIHEpPAJIbHUX KHUCIOTaxX. SIKWi KaTiOH MPUCYTHINH B pO3unH1?
HanuumiTe piBHSHHS BIANOBIAHUX PEaKIIH.

. Sx Bigokpemutn katioH miai (l1) Bim xationy prtyti (Il), maroum cynbdia HaTpiro 1 MiHEpasibHI KUCIOTH? Binmosinb
oOrpyHTyiTe. Hanmuiite piBHSHHS BIAMOBIIHUX PEAKIIii.
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JlaGopaTopna podora Ne /

Tema: «Anani3 anioniB Il Ta Il anamiTuunoi rpynu»

[laTta

Won/pearent

Metoauka BUKOHAHHS peaKIlii
imeHTrudikarii Ha 10HU.

AHAIITUYHUHN eEeKT.

PiBHsHHS peakiiii.

Peakuii Ha xsiopua a”ion CI

AgNO;

VY mpobipky nomatu 3-4 kparmi
po3unny coai NaCl, momaru 2
kparuti po3uuny coii AgNOs.

KMnO4

VY npoOipky noxatu 3-4 KpuCTaIH
NaCl, morim 2-3 xkpucramu
KMnO,, 1 3-4 xpamt po3uuHy
koHreHTpoBanoi HCI.  Po3uun
niairpiBaroTh. Kpammo orpumanoi
cymiri NEPEHOCATh Ha
HOAKPOXMAIBPHUH TIAITIP.

Peakuii Ha Opomia anion Br’

AgNO;

VY npobipky nomatu 3-4 kparu
pozunny coxi  KBr, motim 2
kparuti po3unny coii AGNO3.

Peaxuii Ha iongua anionl”
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AgNO3

Y npobipky momatu 3-4 Kparuii
po3unHy comi Kl ta 2 kparmi
po3uuny comi AgNO;

KMI’]O4

Y npobipky nomatu 3-4 kparuii
pozunny com Kl, 2-3 xkpammi
pozunny H»SO41 KMnO; Ta
KUTbKa Kpaneib XJI0pohopmy.

Peakuii Ha

HiTpaTt anion NO3

U eHIaMiH

VY nopuensHoBy 4Yamiky A0AAaTH 3-
4 xparutl po3uuHy audeHUIaMiHy,
noTiM 1 Kpario po3duHy Ccoui
NaNO; nepemimaTu.

Peaxiis
«Oyporo
KUTBIIS

VY mpobipky nomatu 3-4 Kkpari
po3unHy NaNOjz;, motim 1-2
Kparjli  HAaCMYEHOTO0  PO3YUHY
FeSOg4,nepemimaru. Ilo criHmi
npoOipKkd  Jomatd  00EpeKHO
po34nH KOHIIeHTpoBaHOT HySO4

Peakuiii Ha HiTpuT anion NO2~

aAHTUITIPUH

VY mpobipky nomatu 3-4 kpari
po3unny coii NaNO; 1 3-4 kparuti
pPO3UMHY aHTUHIIpUHY 1 | Kparuio
KoHIeHTpoBaHO1 H2SO4.

nueHiIaMiH

VY nopuensiHoBy 4YallKy A0JaTh 3-
4 xparuil po3uuHy Ju(eHUIaMIHY,
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moTiM 1 Kpammo po3dmHy COJIi
NaNQOj3; nepemimary.

Peakuii Ha anerat anion CH;COO -

VY mpolipky gomatu 5-6 kpareib
po3unny FeCls, motim 5-6

FeCls kpaneiab CH3COONa, po36aButu
1-2 mu1 BOAM Ta MPOKUIT ATUTH.
Y  npoOipky gmomaTH  KijibKa
kpuctaniB  CH3COONa, mnotim
IoJaTHh 34 Kparuii
C2HsOH koHieHTpoBaHoi H,SOsta  5-6
kpaneabCo,HsOH.Cymimn

pO3IrpiTH HA BOJIAHIN OaHl.

Cumyauiuni 3a0aui 3a memoro: «Ananiz anionie Il ma II1 cpynuy
BusnaueHHst Opomia- 1 HoaAUI-HOHIB XJIOPHOO BOAOI0. YoMy MpH HAUIMILIKY XJIOPHOI BOJIM MPOXOAHWTH 3HEOApBICHHS
po3unHy? HamuiniTe piBHSHHS BiJIMOBITHUX PEAKITIH.
[TosicHITh HEOOX1IHICTh MTPOBEICHHSI CUCTEMATUYHOTO XOJy aHali3y XJOpUJI-, OpoMia-, HOAWA-IOHIB TPH iX CYMICHIN
HasBHOCTI. HamumiiTe piBHSHHSpEAKIIi PO3ICHHS 1 BUSBICHHS [IUX 10HIB B CyMIIIIi.
BusiBjieHHST HITpUT- 1 HITpAT- 10HIB MPU iX CyMICHIA HasgBHOCTI. SKi 10HM 3aBa)KalOTh BUSABJICHHIO ITUX 10HIB 1 4omy?
Hanuunite piBHSHHS BIAMOBIIHUX PEAKIIIH.
B sikiit mocmiioBHOCTI ocaKyroThes 3 po3unny Br-, CI°, I'  #onu npu aii rpymnoBoro peaktuBy (Kiacuikariisi OCHOBaHa Ha
PO3YMHHOCTI cosieil Oapito 1 cpibna), Ta B SKiM MOCIHIAOBHOCTI OyIyTh PO3UMHSTHCH B PO3YMHI T1IPOKCUIY aMOHIIO
rajioreHiiu cpi6ia? BianoBigs oOrpyHTYyHTE.
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Jlo po3uuHy, 110 MICTUTh aHIOHM 2-0i 1 3-0i rpyn (kiacudikailis oCHOBaHa Ha . PO3YMHHOCTI coJjieil Oapiro 1 cpibna),
JOJIUII PO3YMH HITpary cpidma. BunmaBuopuuii ocan. Ocan oOpoOuiu po3unHOM KapOoHaTy amoHi0. Ocaa 9acTKOBO
po3umHUBCA. Ocan, 1Mo 3ayumuBces, BianeHTpudyryBamm. [leaTpudyrar po3nimmmm Ha aBi yacTUHU. [0 omgHOI moymmm
JIeKiJIbKa Kpamenb a30THO1 KUCIoTH. CriocTepiraeTbes NoMyTHIHHS. [pyry yacTuHy o0poOmin XJopuaom 0apito, a moTiM
micJIs BIJJIJICHHS YTBOPEHOTO ocaay a0 (ineTpary gonwian posuuH xmopuay 3amiza (I11). Crnoctepiraerbcst yTBOpEHHS
4epBOHO-0yporo ocaay. Ski aHioOHM OyJIM IPUCYTHI B po3urHi? HanmumiiTe piBHAHHS BIAIOBIIHUX PEaKIii.

Jlo po3unHy, 110 MICTUTh aHiOH 3-01 rpynu (kiacudikallis OCHOBaHA Ha PO3UYMHHOCTI cojiei Oapito 1 cpibia), JTOIMIH
po3uuH xjopuay 3amiza (l1l). Cnocrepiraerbcst yTBOpeHHs 4epBOHO-Oyporo ocamy. SIkuil aHiOH MPHUCYTHIM B PO3YHHI?
Hanuunite piBHSHHS B1AMOBIAHOT peaKIlii.

B pozuuni npucyTHi iionu |” Ta Br. Po3uuH MiAKUCIWIN CIPYaHOIO KUCIOTOIO, JOJIWIM JEKUIbKa Kpamneiab O€H30Iy 1 10
KpaIuisiM JIOJIMBAIOTh XJIOPHY BOAY, KOXKEH pa3 ao0pe 300BTyroun BMICT npoOipku. Illo cnoctepiraeTscs BrpoOipiii?
Hanunrite piBHSHHS BiAMOBIIHUX PEAKITIM.

J1o MIIKUCICHOTO CipYaHOIO KHUCIOTOK PO3YMHY, 110 MICTUTh aHIOH 3-01 rpymnu (kiacudikailisi OCHOBaHA Ha PO3YMHHOCTI
coyie Oapito 1 cpibria), momwuiM po3unH Hoauay Kamiro. CrocrepiraeTbes BUAUICHHS BUIBHOTO Homy. SIkuii aHiOH
MPUCYTHIN B po3unHi? HanumiiTe piBHSHHS BIAMOBIIHOT PEaKIIii.

Yu MOXHA BUABUTH alleTaT—aHIOHU 3 JOMOMOT 00 po3unHy xjuopuay 3amiza (11l) B mnpucyrtHocTi kapOoHaT-HOHIB?
Skimo MokHa, TO AKUM 4YWHOM? HamuiiiTh piBHSHHS BIAMOBIAHUX PEAKIIIN.

10./1o po3unHy, 1110 MICTUTh aHIOHH 2-0i 1 3-01 rpym (K1acudikailisi OCHOBaHA Ha PO3YMHHOCTI coJield Oapiro i cpibia), ToIuiIH

3-4 xparuti 2 H. pO34MHY a30THOI KHCIIOTH 1 2-3 Kparuti po3uuHy HiTpaTy cpibia. Bunas ocaa. Ha HasgBHICTH aHIOHIB SIKO1
rpyIu BKa3ye 1eil aHamTuuHui epekt? HanumiTs piBHIHHS BIAMOBIIHUX PEAKIIii.
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[laTta

JlabopaTopna podora Ne 8

Tema: «IIpurotyBanns po3unHy Hatpito TeTpadopaTy. CTaHgapTH3aLlisd XJIOPUIHOTI KUCIOTH 32 HATPIEM TETPabopaToM»

1. KoHTpoJbHI MUTAHHS:

1. Ilo Take «TUTPUMETPUYHUNA aHAJI3», «TUTPYBAaHHS», «TUTPAHT», «TOUYKA CKBIBAJICHTHOCTI», «KIHIIEBA TOYKa
TUTPYBaHHS»?

2. Criocobu BHUpaX€HHS KOHIICHTpAIl PO3YMHIB, IO BUKOPUCTOBYIOTHCS B TUTPUMETPUUYHOMY aHai31? Dopmynu s
PO3paxyHKy, OJIUHUII BUMIDY.

3. IlepepaxyiiTe mocy1, 10 BUKOPUCTOBYETHCS B IPOLIECI TUTPYBAHHS.

4. Knacudikaliiss METO/IIB TATPYBaHHS 3a TUIIOM XIMIYHO1 peakilii, 1110 nepeodirae

5. KucnoTHO-OCHOBHE TUTpYBaHHsI. Slka peakilisi JISKUTh B OCHOBI. SIKl METOJM KUCIOTHO-OCHOBHOTO TUTpyBaHHs (KOT)
BHUIUISIOTH B 3aJICKHOCTI B1JI TUTPAHTA.

6. [lepBUHHI Ta BTOPUHHI CTAHIAPTHI PO3UUHU. Y MOBU BIJIHECEHHS PO3UYMHIB JJO IEPBUHHUX CTAHAAPTIB.

7. TuTpaHTH Ta MEPBUHHI CTAHAAPTHU VISl AIKaJIi- Ta allUIUMETPIi.

8. Impukaropu, mo BukopuctoByroTecsa B KOT.

2. Xig poboTH

1. IlpuroryBanns 0,1H po3unny HaTpilo TeTpadopary
m

1. OOumcnutu wmacy Oypu C, = Mexs _

(NazB40710H;0),  meobxixny C V- E- 5 v OTpumaHuil pO34uH €
TUISL IIPUTOTYBaHHS 0,1H | gy = JH = mx

posunHy 06’ emom 200 M1 o 1000 HepBHfTHaHHl\;;f:f;IHHHM
2. Ha  aualTHIHAX  BAAX | b\ B0 ] OH,0)= fonM(NagB2Os- 10H;0)= 2/mons

3BOKUTH TOJMHHUKOBE CKIIO, -
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OOHYJIMTH pE3yIbTaT, 3BAXKUTHU
HAaBAXKY OypH, po3paxoBaHy y
yHKTI 1.

3. HaBaxky Oypu o006epexHO
NEPEeHECTH B YUCTY MIpHY
KOJIOy uepe3 BOpoHKy. Jlomatu
BOJIM OYHILICHOI, HEC JOBOJSYH 11
00’€M JO MITKH.

4. Hatpito TeTpabopar moraHo
PO3UYUHSIETHCS Y XOJOAHIN BOI,
TOMY KOJOy CTaBUMO Ha
BoAsHy Oanro Ha 10-15 xB.
[licns Ttoro, sk ycsi Oypa
PO3YMHUTBECS,  OXOJOJKYEMO
KOJIOy 1 J0BOAUMO OO0 €M
PO34YUHY JI0 MITKH.

m=——z
1000

1.

Cranaaprusauisi XJIOPHAHOI KMCJIOTH 32 HATPiK0 TeTpadopaToM

1. bropetky  NpPOMHUBAIOTH
OYMIIICHOI BOJIOIO 1 PO3YMHOM
XJIOPUAHOI KUCIIOTH.

PiBHAHHS peakiii:

2. 3amnoBHIOTh OIOPETKY 3a
JOTIOMOT' 010 BOPOHKH
po3unHom HCI, 3amoBHIOIOUYN
HOCUK Tak, 100 Yy HbOMY HeE
OyJi0o TOBITpsi. BCTaHOBIIOIOTH
piBerb HCI Ha no3nayi 0.

ML,

Meron:
Tutpanrt:
Inukarop:
3MmiHa 3a0apBIICHHS
IHIUKaTOpa 3
Ha
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3. B koHiuHy KOJOy (KOJIOY CHCl:CN(6yp”)'V(6yp”) = _= MOTL/ ML
Epnenmeiiepa) 3a J0MOMOIor0 Veep (HCT)

nineTkn Mopa BiaMiprorors 10 _ Cy(HCD - Eyer _
MI  posumHy  TerpaGopary | ¢ 1000 1000
HATpPilO 1 JA0jarTh 2-3 Kparuii
1HIUKATOPAMETHIOPAHIKY.

2/mn

4. HeBenukumMHu  MOPILISIMH
nogaemo HCI mo BMicTy xosou.
TutpyBatn hi(s 3MIHU
3a0apBIICHHS 1HUKaTOpA.
Buectn pe3yabTaTu o
po06OYOro 30IIHUTA.

5. Ilynktu 2-4 TOBTOPUTH
JIB1Yl.

6. BukoHatu  pO3paxyHKHU:
cepenHiii 00’eM Ta HOpMabHa
xonnentpaiis HCl. Odopmutu
pe3yJbTaTH.

BucHOBOK:

PoOoTa BuKOHaHa/HE BUKOHAHA /manuc BUKiIaga4da/




Tecmoei 3a80anns 3a memor: «Kuciomno-ocnosne mumpyeauns. Memoo neiumpanizauyiiy

1. Sxwuii 3 HaBeIEHUX PO3UMHIB BUKOPUCTOBYIOTH SIK
poGouuii (TUTPAHT) B METO1 aJIKaJliMEeTpii:

. KaJI1o T1IPOKCH]T

COJISIHOT KUCIIOTH

OKCaJIaTHO1 KUCIIOTH

. HaTpio TeTpabopar

aMOHIIO T1IPOKCH]I

moomp

N

B KOHTpOJIBHO - aHAMITUYHIN JTabopaTopii XIMIKY
HEOOX1THO MPOBECTU CTAaHAAPTU3ALIIIO POZUHHY
HATPIIO TIAPOKCUTY. SIKHi1 MIEpBUHHMI CTaHIapTHUI
PO3YMH BiH MOXKE€ JUISI IbOTO BUKOPHUCTOBYBATH:

. OKCQJIATHOI KUCIIOTU

aleTaTHOl KUCIOTU

COJISIHOI KUCIIOTH

. HaTpiro TeTpabopary

HATPIIO XJIOPUIY

mooOmP

w

JI71st KITbKICHOTO BU3HAYEHHS HATPiIO KapOOHATY B
npenapari MeToJA0M KHCJIOTHO - OCHOBHOTO
TUTPYBaHHS 3aCTOCOBYIOTh 1HAMKATOP:

. METWJIOBUU OPaHKEBUU

MYPEKCH]T

METUJICHOBHI CUHIN

. tudeHinamin

. (epoin

>

Mmoo
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JI51s KITbKICHOTO BU3HAUEHHS JTIKAPCHKUX PEUOBUH
BUKOPHUCTOBYIOTH METO/] allUIIMETPii, TATPAHTOM
SIKOTO € BTOPUHHUI CTaHAAPTHUM PO3YUH COJISIHOI
KUCIOTU. TOYHY KOHIIEHTPALIIO COJITHOI KUCIIOTH
BCTaHOBJIIOIOTH I10:

. HaTpio TeTpabopary

OKCaJIaTHIN KUCJIOTI
KaJII0 TUXpOMaTy

. HaTpito Tiocyibdary

MarHito cyibpary

[1pu 3BOPOTHOMY TUTPYBAHHI BOJHOT'O PO3UUHY
aleTaTHOI KUCJIOTH B SIKOCT1 1HAMKATOPA
BUKOPHUCTOBYIOTh:

. penondranein

nudeniaaMin
nudeninkapOa3oH

. epioxpoM yopHuit T

MYpEKCH]

Y ipo061 MICTUTBCS HATPIIO T1APOKAPOOHAT 1 HATPIIO
XJIOpUJ. 3aMpONOHYHUTE TUTPUMETPUUHUN METO/T
KUTBKICHOTO BU3HAYEHHS HATPIIO TiApoKapOoHaTy:

. KUCJIOTHO - OCHOBHUM
. TUXpOMaTOMETPIs
. LIepUMETpist



moow> © mMOUOwW>»
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. TPUJIOHOMETPis

HomomeTpis

bopuny xucnory (K, = 5,8 x 10-10) y BomHOMY po3uunHi
B IIPUCYTHOCTI TJIIEPUHY MOXKHA BU3HAYATH METOJIOM:

. almKamimMeTpii

aruaIuMeTpii
MOJIOMETPUHN

. IEpMaHTraHATOMETPIT

HEePUMETPIs

BxaxiTh cTaHAapTHI pEUOBHHH, SIKI BUKOPHCTOBYIOTh
JUIsL cTaHapTu3alii po3uuHiB - TutpanTiB (NaOH,
KOH) metony ankamiMerpii:

. 1aBJIeBa 1 OypIITHHOBA KUCIIOTH

OIITOBA 1 OYpPIITHHOBA KUCIIOTH
MypaIlMHa 1 OLITOBA KUCJIOTH

. CyJib(paHLJIOBA 1 I1aBJIEBA KUCJIOTH

CyJib(haHLJIOBA 1 CAIIIIMIIOBA KUCIIOTH

Heo0ximHOo mpoBecTH KiJIbKiCHE BU3HAYECHHSI HATPIIO
riipokapboHary B mpemnapari. Jkum 3
TUTPUMETPUYHUX METO/IIB aHAIII3y HOTO MOKHA
BU3HAYUTH?

. KUCJIOTHO - OCHOBHC TUTPYBAHH:A

KOMIUIEKCIMETPUYHE TUTPYBaHHS
OCa/I)KyBaJIbHE TUTPYBaHHS

. HEBOJHE TUTPYBaHHS

OKHUCJTIOBAJILHO - BIZIHOBHE TUTPYBaHHS
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10.MeTomoM KHCIIOTHO-OCHOBHOTO TUTPYBaHHS
BU3HAYAIOTh:

. KACJIOTH, OCHOBH 1 COJIi, SIKi T1POTi3yIOThCS

TIIBKH CHJIBHI KUCIIOTH

TIIBKH CHJIBLHI OCHOBH

. TUIBKM CHJIbHI KUCJIOTH 1 CJIa0K1 OCHOBH

TUIBKH COJI, SIK1 T1JIPOJII3yIOThCS

moow>

11.Jls1s BUOOPY 1HAUKATOPA B METO/II KMCJIIOTHO-
OCHOBHOT'O TUTPYBaHHS OyyIOTh KPUBY TUTPYBaHHS,
sKa MPEACTaBIIsie€ COOO0 3aJIEKHICTh!

. pH po3uuny BiJ 00'eMy 10JaHOTO TUTPAHTY

pH po3unHy BiJ KOHUEHTpALll pO3YMHY T0AAHOTO

TUTPAHTY

pH po3uuHy Big 00'eMy aHaJII30BaHOTO PO3YUHY

. KOHIIEHTpAIlil aHaJI130BaHOTO po3yuHy BiA pH po3unny

pH po3uuny Big Temneparypu

@ >

mo o

12.SlkuM METOIOM TUTPUMETPUUYECKOTO aHAJI3y MOYKHA
MPOBECTH KIJIbKICHE BU3HAYEHHS CIPYAHOI KUCJIOTH
PO3YMHOM KaJTiiO T1IPOKCUTY?

. alIKaMMeTpii

aruauMeETpii

OKUCJICHHS-BITHOBJICHHS

. OCaJKEHHS

KOMIUIEKCOYTBOPEHHS

moow»



13.Bxaxits 3HaueHHs dakTopa ekBiBajgeHTHOCTI Nay;COs
IIpU KUIbKICHOMY BU3HAYE€HHI BIAMOBIHO A0 PEAKIIil:
Na,CO3; + HCIl = NaCl + NaHCO;

Cf=1

f=1/2

moow>
—hTIh—h

2
1/4
4

14.BkaxiTh, sIKy apy peUYOBUH CJIi] BU3HAYaTH METOJIOM
3BOPOTHOTO KHUCJIOTHO-OCHOBHOT'O TUTPYBAHHS:

A. NH3-H,0, CH;COOH

B. NaOH, KOH

C. KOH, K;COs

D. NaHCO3;, NaOH

E. N&zCOs, NaCl

15.BubepiTh napy TUTPAHTIB AJid KiIIbKICHOTO
BU3HAYECHHS amiaKky B PO34YHMHI METOJOM 3BOPOTHOTO
TUTPYBaHHS

. HC1, NaOH

HCI, H,SO4

KOH , NaOH

. NaOH , KCI

H2S04, K>SO4

moow

16.CrangapTu3ailito po3uyruHy COJISTHOT KUCIIOT 1
TIPOBOJISATH 3 BUKOPHCTAHHIM TIEPBUHHOTO
CTaHJAApTHOTO PO3YHHY:
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A. Na,COs3
B. KMnQO,
C. NaOH
D. I,

E. KI

17.BuznaueHHs1 OOpPHOT KUCIOTH B MEIUYHOMY Mpenapari
3I1HCHIOIOTH METOIOM:

KHUCJIOTHO - OCHOBHOT'O TUTPYBAaHHS

OKHCIIIOBAJIBHO - BITHOBHOI'O TUTPYBaHHS
0CaJ)KyBaJIbHOTO TUTPYBaHHS

. KOMIJIEKCOHOMETPIs

E. doTomerpii

oowp

18.J1ms1 KiTbKiCHOTO BU3HAYCHHS JTIKAPCHKUX PEYOBHUH
BUKOPUCTOBYIOTh METOJ AJIKAIIMETPIi, B AIKOMY
tutpadToM € 0,1 M po3uuH riapoKCuy HaTpilo.
TouHy KOHIIEHTpALIIIO T1IPOKCUY HATPIIO
BCTAHOBIIIOIOTh MO:

. OKCaJIaTHIM KUCIIOTI

HaTpito TeTpabopary

KaJII0 TUXPOMATY

. HaTpiio TiocynbdaTy

aMOHIIO T1APOKCUITY

moow»

19. /1511 BU3HAYEHHSI MAaCOBO - 00'€MHOI YaCTKU aMiaKy B
PO34YHMHI BUKOPUCTOBYIOTh PO3YHUH:
A. COJISIHOT KUCTTOTH



moOw

20.BuGepiTh iHAUKATOP 1 METOJ TITPIMETPIMETPIYHOTO

OO w>»

N =

. METUJIOPAHIK, allAIMETPIs

Cip4aHOi KUCIIOTH E. Mypekcua, anmaimerpis
NEpPMaHraHaTy KaJiio

. Moy 21.J1511 BUTOTOBJICHHS 1 aHAMI3Y JIKapChKUX MpenapariB
T1APOKCUIY HATPIIO HIMPOKO 3aCTOCOBYIOThC OydepHi pozunnu. bydepni

PO3YMHN BUKOPUCTOBYIOThH JIJIS:
. [linTpuMKu IeBHOTO 3HaUEHHS BeanunHu pH po3unny
3minu Benmunan pH po3unny
3MIHM KOHCTAHTH 10H13a1lii peYOBUHH
. 3MIHHM 10HHOT CUJIM PO3YUHY
3MiHU 100YTKH PO3UMHHOCTI PEUOBUHU

aHaJi3y JJi1 BUSHAYEHHS T1IpOreHKapOOHAT - 10HIB B
dapmmpenaparax:

moow>

dbenondranein, anumaiMeTpis
METUJIOPAHXK, AJIKATIMETPIs

. penondranein, agkamiMeTpis

Cumyauiiini 3a0aui 3a memor: «Kucaomuo-ocnoene mumpyeanns. Memoo neiimpanizayii»
KucioTHO-0CHOBHE TUTPYBaHHS (IIPOTOMITOMETPIA). 3araibHi BiIoMOCTi. OLIHKAa METOAY.
[Ipu tutpyBanni 0,9536 2 x.4. Oypu, po3unHeHiii B Boxi, BuTpaueHo 25,00 v’ posuuny HCl HeBimomoi koHneHTparii.
Bu3zHaunTi HOpMaJIbHICTh KUCIIOTH.
OGuncnenns B 00'eMHoMy aHanizi. HopMansHicTs po3unny. J{o skoro 06’ema ciig pozoasutu 150 cv® 1,24 . po3unny
HCI nnst orpumanss 0,100 #. po3uuny 11i€l KMCIOTH?
Sy naaxkyNaOH, mo mictuts 8% ingudepeHTHHX JOMILIOK, CIIi] B3ATH Ul NPUrOTyBaHHs: a) 1 om® po3unny
T(NaOH ) = 0,0050 2 cm®; 6) 500 c°0,15 M poszunny NaOH ; B) 1,5 oa® pozuuny 3 T(NaOH/CaO) = 0,0035 2/cm?.
TouHICTh TUTPYBaHHS (MOKa3HUK TUTPYBAaHHA 1HIMKATOPA 1 TOYKA €KBIBAJICHTHOCTI; 3M1HA KOHIIEHTPALII pearyrounx
PEYOBUH MOOIN3Y TOYKHU €KBIBAJIEHTHOCTI.
Pozpaxyiite Tutp 0,1 1. po3unny HCI no xoxHoi 13 peuoBun: a) HCL; 6) NaOH; B) Na,COs
Metoau Henpsimoro TuTpyBaHHs. Po3paxyBaTtu MmacoBy yactky coau Nap,COs B TexHiuHi# couni, koiu 0,2110 2 conu
pozuramm B 25 cn®0,2022 1. HCIl, nannumoxk sxoi Bix turpysamu 5,50 cv®posunny NaOH, tutp sxoro 0,004018 2/cv?.
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8. Hapaxxka 0,3580 r cymimi Na, CO3; rta NaOH po3umnena B MipHiii kon6i emkictio 100,0 cyv®. Ha THTpyBaHHS alliKBOTHOT
yactuHY po3unny (25,00 cm®) B npucyTHOCTI Penondraneiny Buxopuctamu 19,85 cv® , a 3 iIHAUKATOPOM METHIOBHM
opamxkesuM 20,95 e 0,1030 #. posunny HCI. Pospaxyiite macoBy uactky Na; COs B 10CIIiIKyBaHOMY 3pas3Ky.

9. CKiJbKH 2 CipuaHoi KUCIOTH 3HAXOIUTHCS Y PO3UMHI, SKIIO HAa TUTPYBaHHs Horo 25,00 cvd mimto 24,17 cm® pozuuny
NaOH 3 tutpom 0,004085 2/cm>?

10.Cxkinbku cm® Boau Tpeba noxaru 10 1000 cm® 0,2 #. po3urHa cipuaHOi KHCIOTH, 100 TUTP OTPUMAHOTO PO3YUHY KMCIOTHU
no Na,COs nopisrioBas 0,007534 2/cm?

11.TTpurotyBanHs poOounx po3unHiB. CTaHAApT-TUTPH, a00 dikcaHanu. Tutp po3zunny cossiHoi kucinotu 32 NaOH nopiBHioe
0,004 2/cm®. 3naiin HopManbHicTh posunny HCI.

12.Criocobu mpUroTyBaHHS CTAaHAAPTHUX PO3UMHIB (TUTPAHTIB). BUMOru 10 crangapTHUX pedoBUH. J{71s1 BCTAHOBIECHHS
TOYHOI KOHIIEHTpaii mneTkoro Bimiopamu 25,00 cyvposzunny NaOH, Ha turpyBanns sikoro Butpatumn 23,61 ey pozunny
comsanoi kucnotu 3 TutpoM 0,004023 2/cyv® . Po3paxyBaTh: a) TUTP PO3UMHY JyTy; 0) HOTO TUTP 3a COJITHOIO KUCJIOTOIO; B)
HOro TUTP 3a CIPYAHOIO KUCIIOTOIO.
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[laTta

JlabopaTopna podora Ne 9

Tema: «Busnauenns MmacoBoi yacTku (%) HaTpiro KapOOHATY 1 HATPIIO TAPOTeHKAPOOHATY B CyMIIII»

1. KoHTpoJbHI MUTAHHS:

1. Ilo Take «TUTPUMETPUYHUNA aHAJI3», «TUTPYBAaHHS», «TUTPAHT», «TOUYKA CKBIBAJICHTHOCTI», «KIHIIEBA TOYKa
TUTPYBaHHS»?

2. CnocoOu BHUpaKEHHS KOHLIEHTpAIlll PO3YMHIB, 110 BUKOPUCTOBYIOTHCS B TUTPUMETpUUYHOMY aHaizi? Dopmyiu ajis
PO3paxyHKy, OJIUHUII BUMIDY.

3. IlepepaxyiiTe mocy1, 10 BUKOPUCTOBYETHCS B IPOLIECI TUTPYBAHHS.

4. Knacudikalliss METOJIIB TUTPYBaHHS 3a TUIIOM XIMIYHOT peaxiiii, 1o nepedirae

5. KucinoTHO-OCHOBHE TUTpYBaHHsI. Slka peakilisi JISKUTh B OCHOBI. SIKl METOJIU KUCIOTHO-OCHOBHOTO TUTpyBaHHs (KOT)
BHUIUISIOTH B 3aJICKHOCTI B1JI TUTPAHTA.

6. [lepBUHHI Ta BTOPUHHI CTAHIAPTHI PO3UUHU. Y MOBU BIJIHECEHHS PO3UYMHIB JJO IEPBUHHUX CTAHAAPTIB.

7. TUTpaHTH Ta EPBUHHI CTAHJAPTH JJIS JIKai- Ta alluIUMETpii.

8. Impukaropu, mo BukopuctoByroThcsa B KOT.

9. YoMy npu BHU3HAYEHHI BMICTY CyMilll KapOOHaTy 1 T1APOKapOOHATy HATPI0 BUKOPUCTOBYIOTh JBa IHAMKATOPU —
denondranein Ta MeTuopanxk? Homy caMme 111 IHIMKAaTOPH, Ta YOMY B CaM€ TAKOMY MOPSIJIKY.

2. Xig poboTH

1. BusHayeHHsI MACOBOI YACTKH HATPil0 KAPOOHATY i HATPIIO riAPOoreHKapOOHATy B CyMillli

1. B mipay kon0y Ha 100 mi | PiBHsAHHS peakii: Meron:

Turtpanrt:
Inaukatop B mepuriid

BHOCATE — HABAKKY — CyMIUHL| | B pepmiji Tounmi ekBiBaneHTHOCTI (B3aeMOJis HATPilO

HATpilo KapOOHATY 1 HATPIO | ynGonaty 3 XTOPHAHOK KHCIOTOM)

riporeHKkapboHaty Maccorwo 2 T.C..
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I, OOJAITh BOJAM OYHUIIECHOI,
JIOBOASITH 00’ €M J10 PUCKH.

2. Dbrooperky NpoOMHBAIOTH
OUHIIICHOIO BOJIOI0 1 PO3YMHOM

XJIOpHI[HOT KHCJIOTH.

2. 3amoBHIOIOTH OIOPETKYy 3a
JOTIOMOT' OO BOPOHKH
po3unHom HCI, 3anoBHIOIOYM
HOCUK Tak, 100 y HbOMY HE
Oyno moBiTpsi. BcTaHOBIIOIOTH

piserb HCI Ha no3nayrti 0.

3. B koniuny konby (koa0y
Epnenmeiiepa) 3a J0MOMOTrOI0
ninetkn Mopa BigmiptooTs 10
MJI PO3YMHY CyMIilll 1 TOAA0Th
2-3
1HauKaropadeHondTaieiny.

Kparuii

4. HeBenmukuMH  TOPIISIMHU

nogaemo HCI 1o BMicTy KoI0wH.

TutpyBatn hi(o 3MIiHU
3a0apBIICHHS 1HIMKaTOpA.
Pesynbratn BHOCSTH hi(o)

po6oUoro 301IHUTA.

5. Jlo BMicTy KOJIOM MOMArOTh
JEKUJIbKa Kparmelb 1HIUKaTopa

2. B napyriii  Touili eKBIBaJEHTHOCTI (B3a€EMOJis HATPIIO

riporeHkapooHaTy 3 XJIOPHUIHOIO KUCIIOTOO)

O06’emu, 110 BUTPATUIIU HA TUTPYBAHHS:

1)V = M NVo = MIT,
2) V1= MmNy = ML,
3) V= MmNy = ML,
_Vi(D+V(2)+Vi(3) .
lecep 3 _?— , MJl
_VLo(D+HVL,()+VL(3)
2cep 3 _?— » MJl

06 ’em, wo sumpamuiu Ha MUMPYEAHH KApOOHAMY HAMPIIO

V(N&zCOg) =2 cep™— = ML,
V(NaHCOs3) = Vieep— (2:V1 cep)= = M,
Buznauenus macoeoi wacmku coneu y cymiwudi:

_ C1HCl ) VHCl ) 300/114 ) WI/I.K -100

m, -V, - 1000

3miHa 3a0apBIICHHS
1HAMKATOpA

3 Ha
InaukaTop B ApyTii
T.C.:

3miHa 3a0apBIICHHS
1HMKaTOpa

3 Ha
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METHJIOPAHXKY 1 MPOJOBKYIOThH
TUTPYBaHHS 710 3MIHU KOJbOPY
1HAMKATOpA. Pesynpratn
BHOCATBH /10 poOOYOTr0 30MINTA.

5. Ilynktn 2-5 mNOBTOPUTH
JIB1Yl.

6. BuxoHatu pO3paxyHKH.
OdopmuTH pe3yabTaTH.

(,l)(Na2C03) = —

w(NaHCO3) = —

BucHOBOK:

Po6oTa BUKOHaHa/HE BUKOHAHA

/mianuc BUKiagayda/

Tecmoei 3a80anns 3a memor: «Kuciomuo-ocnosne mumpysannsa. Memoo neiumpanizauyiiy

1. Sxuii 3 HaBeIeHUX PO3YHMHIB BUKOPUCTOBYIOThH SIK

poOouHMii (TUTPAHT) B METOI alKaIIMETPIi:

. KaJIo T1IPOKCHU]L
COJISTHO1 KMCJIOTH
OKCaJlaTHO1 KMCJIOTH
. HaTpiro TeTpabopar
aMOHIIO T1IPOKCH]I

moow>

2. B KOHTpOIBHO - aHATITUYHIH JIabopaTopii XIMIKy
HEOOX1THO MPOBECTU CTAHIAPTU3AIIIIO POZUUHY
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HATPIIO TIAPOKCHUTY. SIKHil MEpBUHHMI CTaH1apTHUI
PO3YMH BiH MOE ISl LIbOTO BUKOPUCTOBYBATH:

. OKCaJIaTHO1 KUCJIOTHU

aleTaTHOI KUCIIOTH
COJISIHOI KUCIIOTH
HaTpito TeTpabopary
HATPIIO XJIOPHUIY




3. Jlns KiIbKiCHOTO BU3HAYEHHS HATpit0 KapOoHATY B
npernapaTi METOI0M KHUCIOTHO - OCHOBHOTO
TUTPYBaHHS 3aCTOCOBYIOTh 1HAMKATOP:

. METUJIOBUW OPaHXEBUU

MYPEKCH]T

METUJICHOBUY CUHIN

. nudeHimamin

bepoin

mooOm»

B

JI71st KITbKICHOTO BU3HAYEHHS JTIKAPCHKUX PEUOBUH
BUKOPHUCTOBYIOTh METOJ] AllUIMETPii, TUTPAHTOM
SIKOTO € BTOPUHHUM CTaHAApTHUIN PO3YHH COJISIHOT
KUCHI0TU. TOYHY KOHIIEHTPALIIO COJITHOI KUCIIOTH
BCTaHOBITIOIOTH T10:

. HaTpio TeTpabopary

OKCaJaTHIN KUCIIOTI

KaJII0 TUXPOMATY

. HaTpito Tiocyibdary

MarHito cyibdary

mooOmp

o

[Ipu 3BOPOTHOMY TUTPYBaHHI BOJIHOT'O PO3YHHY
aIleTaTHOI KUCJIOTH B SIKOCT1 1HAMKATOPa
BUKOPHUCTOBYIOTh:

. penondranein

nvudeniaaMin

nudenikapOa3oH

. epioxpoM yopHuit T

MYPEKCH]T

mooOmP
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6.
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VY npo61 MICTUTBCA HATPIIO T1APOKAPOOHAT 1 HATPIIO
XJIOpUJ. 3anpONOHYWTE TUTPUMETPUUYHUA METO
KUTBKICHOTO BU3HAYCHHSI HATPIO TiPOKapOOHATY:

. KUCJIOTHO - OCHOBHUHU

JTUXPOMATOMETPis
HEPUMETPist

. TPUJIIOHOMETPist

HogomeTpist

bopny kucnory (K, = 5,8 X 10-10) y BogHOMY pO34uHnHi
B [IPUCYTHOCTI TUIIIIEPUHY MOKHA BU3HAYATH METOJIOM:

. alIKaMMeTpii

aruauMeTpii
HOIOMETPUH

. IEpMaHraHaTOMeTpii

HEepUMETPIst

BkaxiTh cTaHAApTHI PEYOBHHH, IKI BUKOPUCTOBYIOTh
JUTSL cTaHAapTU3alii po3unHiB - TuTpanTiB (NaOH,
KOH) meTony ankamiMerpii:

. IaBJieBa 1 OypIITHHOBA KUCIOTH

. OIITOBA 1 OyPIITUHOBA KUCJIOTH

. MypallliHa 1 OI[TOBA KUCJIOTU

. cynb(daHiIoBa 1 I[aBJIeBa KUCIOTH

cyJb(daHiIoBa 1 caTiUIOBa KUCIOTH

Heo0xiaH0 MpoBeCTH KUIbKICHE BUSHAYCHHS HATPIIO
riipokapOoHary B mpenapari. SIkum 3



mooOmp

TUTPUMETPUYHHUX METO/IIB aHaII3y HOTO MOYKHA
BU3HAUYNUTHU?

. KUCJIOTHO - OCHOBHC TUTPYBAHH:A

KOMIUIEKCIMETPUYHE TUTPYBaHHS
OCa/KyBaJIbHE TUTPYBaHHS

. HEBOJHE TUTPYBaHHS

OKHCITIOBAJILHO - BITHOBHE TUTPYBaHHS

10.MGTOIIOM KHUCIIOTHO-OCHOBHOI'O TUTPYBAHHA

mooOmp

BHU3HA4YaI0Th.

. KUCIJIOTH, OCHOBH 1 COJI, SIK1 T1JIPOJII3yIOThCS

TUIBKY CUJIbHI KUCJIOTH
TUIBKY CUJIbHI OCHOBH

. TUTBKH CHJIbHI KHACJIOTH 1 CJ1a0KI OCHOBH

TUIBKHU COJI1, SIK1 T1JIPOJII3yIOThCS

11.Jlnia BUOOpPY 1HAUKATOPA B METO/II KMCJIOTHO-

o >

mo O

OCHOBHOTO TUTPYBaHHS OYIyIOTh KpUBY TUTPYBaHHSI,
sKa TPEACTABIIAE COOOI0 3AJICIKHICTB:

. pH po3unny Bizx 00'eMy J0JJaHOTO TUTPAHTY
. pH po3unHy BiJ KOHIIEHTpAIlli PO3UYUHY JOJAHOTO

TUTPAHTY
pH po3uuny Bij 00'eMy aHaIII30BaHOTO PO3YUHY

. KOHIIEHTpAIIi1 aHaJI130BaHOTO pOo34uHYy Bia pH po3unny

pH po3uuny Big Temmnepatypu

12.SIlxkuM METO1I0M TUTPUMETPUUYECKOTO aHaJI3y MOKHA

MPOBECTH KIJIbKICHE BU3HAYEHHS CIPYAHOI KUCIOTH
PO3YMHOM KaIito TIAPOKCUITY?
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aJKaJIiMeTpii
aruauMeTpii
OKHCIICHHSI-BITHOBJICHHS
OCa[KCHHS
KOMILIEKCOYTBOPEHHS

moowy

13.BkaxiTh 3HaueHHs PakTopa ekBiBasieHTHOCTI Na;CO3
IIPY KUIBKICHOMY BH3HAU€HHI BIJIITOBIIHO JIO PEaKIIii:
Na,COs; + HCI = NaCl + NaHCO3;

=1

f=1/2

mooOw
—hTIh—h

2
1/4
4

14.BkaxiThb, sIKy Iapy pEUYOBUH CJiJ BU3HAYaTH METOJIOM
3BOPOTHOTO KUCIOTHO-OCHOBHOT'O TUTPYBAHHS:

A. NH;3-H,0, CH;COOH

B. NaOH, KOH

C. KOH, K,CO3

D. NaHCO3, NaOH

E. Na,COs, NaCl

15.BubepiTh mapy TUTPaAHTIB ISl KITbKICHOTO
BH3HAUEHHS amiaky B pO3YMHI METOJIOM 3BOPOTHOTO
TUTPYBaHHS

A. HCl , NaOH

B. HCl, H,SO4

C. KOH , NaOH



D. NaOH , KCI
E. H2SO4, K;SO4

16.CranmapTu3aliiro po3uyruHy COJSHOT KUCTIOT 1
MIPOBOJISATH 3 BUKOPUCTAHHIM TIEPBUHHOTO
CTaHJapTHOTO PO3YHHY:

. Na,COs3

KMnO,

NaOH

P
KI

moow>

17.BusnadyeHHs1 60pHOi KUCIOTH B METUYHOMY TIpernapari
3I1MCHIOIOTH METOOM:

. KHCJIOTHO - OCHOBHOTO TUTPYBaHHS

OKHCJTIOBAJILHO - BI/ITHOBHOTO TUTPYBaHHS

0CaJKyBaJIbHOTO TUTPYBAHHS

. KOMIUIEKCOHOMETPis

E. doTomerpii

DO WP

18. 1714 K1IbKICHOTO BU3HAYEHHS JIIKAPCHKUX PEUOBUH
BUKOPUCTOBYIOTh METOJI alIKaJIIMETPii, B IKOMY
tutpanToM € 0,1 M po34rH TiapoKCHIy HATPIIO.
TouHy KOHIIEHTPAIIIIO T1APOKCUTY HATPIIO
BCTAHOBITIOIOTh TIO:

A. oKcanaTHii KUCJIOTI

B. natpito Tetpabopary

C. kanito guxpomary

~70 ~

D. narpito tiocynbdarty
E. amonito rigpokcumy

19.J1ns1 BU3HAaYEHHS MacoBO - 00'€MHOT YaCTKH amiaKy B
PO3UKHI BUKOPUCTOBYIOTh PO3YHUH:

. COJISIHOI KUCIIOTU

cipuaHOi KHCIIOTH

NEPMAHraHaTy KaJiko

. Moy

T1IPOKCUTY HATPIIO

moowp

20.Bubepith iHAUKATOP 1 METOJT TITPIMETPIMETPIYHOTO
aHaI3y JJIs1 BU3HAYEHHS T1J[poreHKapOOHaT - 10HIB B
dbapmmpenaparax:

METHJIOpaHX, alluaiMeTpis

dbenondranein, auuaiMeTpis

METUJIOPAHK, AJIKATIMETPIs

dbenondranein, ankaaimMeTpis

MYPEKCH]I, allUAIMETPIs

moowpy

21.]11s1 BUTOTOBJICHHS 1 aHATI3Y JIIKAPCHKUX TperapaTiB
IIUPOKO 3aCTOCOBYIOThCA OydepHi po3unnu. bydepHi
PO3YMHU BUKOPUCTOBYIOTbH JIJIA:

. IligTpuMKu IEBHOTO 3HAaYEHHS BelMnyuHU pH po3unny

3minu Benmunan pH po3unny

3MIHM KOHCTAHTH 10H13aIlli peYOBHUHU

. 3MIHHM 10HHOI CHJIM PO3YUHY

3MiHU 100YTKH PO3YMHHOCTI PEUOBUHU

moow>



Cumyauinni 3a0aui 3a memoro: «Kucnomno-ocnosne mumpyeannsn. Memoo neiimpanizayii»

1. B mipHiii kon6i emkictio 500,0 v npurorosneno pozuns 3 Hapaxku 2,5000 2Na,COs. Po3paxysaTu 114 ioro po3unHy: a)
MOJIIPHY KOHIICHTpAIlif0, 0) HOpMajabHy KOHIIEHTPAIIif0, B) TUTp, T') TUTp 32 HCI.

2. Pospaxysaru macy HaBaxku Na,COj3 B 250,0 cx® pactBopa, sximo Ha TutpyBanns 25,00 ¢y Horo po3urHy3iHAMKaTOPOM
MeTunosuM oparkeBuM Bukopuctamu 20,20 cv®0,1010Mposuuny HCI.

3. Poszpaxysatu npouentnuii BMicT KOH Ta K2CO3 y po3unHi TEXHIYHOTO IKOTO Kalilo, AKIIO I[iil pO3YHH OTTUTPOBAHO
pozuunom HCI(T(HCI/Na,CO3) = 0,005300 2/cm®) 3 BAKOPHCTaHHAM JBOX 1HAMKATOPiB. Il0Ka3aHHs OIOPETKH U
TUTpyBaHHi 3 Gpenondraneinom - 21,36cm°, mokazaHHsA GIOPETKH IIPU IPOJOBKEHHI THTPYBAHHS B IPUCYTHOCTI
METHIJIOBOTO OpaHkeBoro 25,76¢m?.

4. CyTb KHCJIOTHO-OCHOBHOT'O TUTpyBaHHs. PospaxysaTu 3nauenns pH posuuny, sxmo g0 100 cv*0,1 M pozuuny CH;COOH
no6asutr 50 ¢cM30,1 M poszunnyNaOH.

5. Immukaropu merony HeWtpanizauii. OOUMCIUTH IHIUKATOPHY MOMUIKY TUTpyBaHHs 0,1 u. po3zunny CH3COOH 0,1 .
po3urHoM NaOH 3 ingukaropom nakmycom (pT = 7).

6. BuOip iHIMKaTOpiB MPU TUTPYBAHHI KHCIOTaMH 1 OCHOBaMU. BuOpatu inaukatop 11t TutpyBanusa po3unny Na,COs 1o
NaHCO:s.

7. Teopii iIHAMKATOPIB KUCIOTHO-OCHOBHOTO TUTPYBaHHS: HOHHA, XpoMO(opHa, HOHHO-XpoMO(OpHA. iX epeBary,He0IKH.

8. OcHoBHI xapakTepucTuku pH 1HAMKAaTOPIB: KOHCTAHTa HOHI3allii, IHTEpBaJ MEPEXO01y, 3B'I30K MI>K HUMU,
MOKa3HUKTUTPpYBaHHSA. OOuucanTH iHAMKaTOpHY NOMHIKY TUTpyBaHHs 0,01 # pozunnom NaOH 0,01 x. po3unny
¢dbopMaTHOI KHCIIOTH 3 IHAUKATOPOM METUIIOBIM OPAH>KEBUM JTAKMYCOM.

9. KpuBi KHCTTOTHO-OCHOBHOTO TUTPyBaHHS. TUTpYBaHHS CHIIBHOI KHCIIOTH CHJIBHOIO OCHOBOIO. Po3paxyBatu Ta
noOyayBaTi KpuBy TUTpyBaHHsA 0,1 #. po3uuny cossiHoi kuciaotu 0,1 #. pO3YMHOM TiIPOKCUAY HATPIIO.

10.Po3paxysatu Ta no0yaysatu kpuBy TutpyBanns 50,00 ¢y30,05 M pozuuny consnoi kucaotu 0,1 M po34rHOM TigpoKcuIy
HaTPIIO.

11.KpuBi KUCIOTHO-OCHOBHOTO TUTpYyBaHHs. Po3paxyBaTu Ta moOyayBatu KpuBy TuTpyBaHHs 0,1 #. po3unHy GeH30iHOT
kucioTH 0,1 #. po3unnoM rigpokcuayHatpito. pK(CeHsCOOH = 4,20).
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Jlarta

JlabopaTtopna po6ora Ne 10

Tema: «Crannaptu3aiiis TiocyibhaTy HaTPIIO 3a KaJiio JUXPOMATOM

1. Xix pobotu

1. Cranaaprusanis HaTpilo TiocyJabdarty 3a KajJieM TUXPOMATOM 3aMiCHUKOBHM TUTPYBAHHSAM

1. BropeTky NpoMHBAaIOTh OYHWIIEHOK BOJOK 1
PO3YMHOM T10CYIb(aTy HATPIIO.

2. 3anoBHIOIOTH OIOPETKY 3a JOMOMOTOI BOPOHKHU
poszunHoM Na,S;03, 3aMmoBHIOIOYM HOCHK TakK, 1100
y HbOMY He OyJio TOBITpsi. BCTaHOBIIOIOTH PIBEHD
Na,S,03 Ha mo3Hauii 0.

3. B xoniuny konby (xon0y Epnenmeiiepa) 3a
JOTIOMOTOl0  MineTku Mopa BiaMiprooTh 10 M
qonarote 20 M
po3unny KI 1 15 mn 2M cynbgaTHOI KUCHOTH.

pPO3YMHY Kalilo JUXpoMary,

3akpuBaeMo K0J0y TOAUHHUKOBUM CKJIOM 1

CTaBHUMO B TCMHEC MiCHe Ha 15 xB.

Merton:

Tutpanr:

Inpukarop:

3MiHa 3a0apBIIEeHHS 1HIUKaTOpa 3 Ha

PiBHSIHHS peakuii:

1.

EnextpoHo-iionuii 6anauc:

4. HeBenukuMH TIOPIISIMH  JOJAEMO  HATPIIO

PiBHsIHHS peakiii:

2.
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TiocyabhaT A0 BMICTy KOJIOH.
COJIOM SIHOTO  KOJIbOPY,

Tutpyemo no
HiCT  4YOTO  J0JAEMOJIO
BMICTY KOJIOM 2 MJI PO3YHMHY KpoxXmairo. Tupyemo

EnextpoHo-iioHuii 6anaHc:

3MIHM  3a0apBlICHHS  IHAMKaTtopa. BHocumo

pe3yabTaTH 10 pOOOUYOTO 30IIUTA. Vi = M

5. IlyHKTH 2-4 TIOBTOPUTH JBiYi. V, = o

6. Buxonatm po3paxyHKH: cepefHiii o00’em Ta V= o
HOpMaJbHa KOHIIGHTpAIlis TioCcyabdary HaTpiko. Vet VotV
OdopmuTH pe3yabTaTu. cep= % =3 M

éC N (Quxpomamy)-V (Quxpomamy)

CTiocynbcbaTy HaTpito — Veep (Tiocy1bdpaty)

MOJI/M

BucHOBOK:

PoGoTa BUKOHAHAa/HE BUKOHAHA

/mianuc BUKiIamaya/
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1.

w mMOUOwm> N O mMOOw>

mooOw»

Tecmogi 3a80anns 3a memor: « OKUCHO-8IOHO8HE MUMPYBAHH )

B skomMy 3 TUTPUMETPUYHHMX METOMIB aHANII3Y
BUKOPHCTOBYIOTh 30BHIIIIHI 1 BHYTPIIIHI IHAUKATOPH:

. HitpiTtomerpis

Anxanimerpis
KommuiekconomeTpis

. Ilepmanranaromerpis

ApreHtoMeTpis

Y  Meromax  peloKCHMMETpii Npu  BU3HAYCHHI
OKHCJIIOBAYiB 1 BIAHOBHUKIB (DIKCyBaHHS TOYKU KIHIIS
TUTPYBaHHS 3/IIMCHIOIOTH:

. Bcima nepepaxoBanumMu criocodbamu

be3innikaTopHuM METOI0M
3 BUKOPHUCTAHHAIM cHeu(pIYHUX 1HAUKATOPIB

. IIpu BUKOpHUCTAaHHI PEOKC - IHAUKATOPIB

[Ipu BUKOpUCTaHHI IHCTPYMEHTAIBHOT 1HAMKALIIT

[Ipu TUTpUMETPUYHOMY aHAJI31 METOJOM OKHUCIICHHS-
BIIHOBJICHHSI B  pEakIliiHy CHUCTeMYy JOJAal0Th
IHIUKATOPH, K1 pearyloTh Ha 3MiHY:

. PE€IIOKC - IMOTEHINaTy CUCTEMHU

KOHIICHTpAIIi 10HIB T1APOKCUITY
10HHOI CHJIM PO3UYHUHY.

. CTYTICHS 10H13aIli1 JOCTIHPKYBaHOI pEYOBUHU

KOHIICHTpAIlii 10HIB BOJHIO
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4.

moowy» 9 MmMOOW>

o

moowd

Jns crapmapTu3aiii po3yuMHYy HATpPiI0 TiOCYIb(aTy
BUKOPHCTOBYIOTh PO3YMH Kajito Oixpomatry. Ilpu
[OMY TIPOBOJISITh:

. TUTPYBAHHS 32 3aMICHHUKOM

npsiMe TUTPYBAaHHS B CUJIBHOKHUCIIOMY CEpPEOBHIII
3BOPOTHE TUTPYBAHHS B KUCJIIOMY CEPEIOBHUIIT

. 3BOPOTHE TUTPYBAHHS B JIY’KHOMY CE€PEIOBHIIII

IIpAMC TUTPYBAHHA B JIYJKHOMY CCpGI[OBI/IHIi

KinpkicHUH  BMICT TEpPOKCHIYy BOJHIO  MOXKHA

BU3HAYUTH O€31HIIKATOPHUM METOJIOM:

. IEpMaHTaHATOMETPIs

OpomMaToMeTpis
HomimeTpii

. HITpiTOMETPIl

apreHToMeTpis

Tutpantom metony HitpitomeTpii € 0,1 M po3uun
HATPIlO HITPUTY, SKUM TOTYIOTh SIK BTOPUHHUU
CTaHJAAPTHUN PO3YMH. TOUHY KOHIIEHTPAIIO HATPIIO
HITPUTY BCTAHOBIIIOIOTH T10:

. Cynb()aHUIIOBINA KUCIIOT1
. COJISIHIM KUCJIOTI

. alleTaTHIN KUCJIOTH

. OKCaJIaTHIA KHMCJIOT1

Cip4aHiil KUCJIOTU



7.

© mMUOwW> © mMUOw>

moow

B koHTponpHO - aHamTH4iM Jaboparopli A
BU3HAYCHHS BMICTY XJIOPY y BOJI BHKOPHUCTOBYIOTH
METO/I;

. HogomMeTpii

nepMaHraHaTOMETpii
XpoMaToMeTpii

. HITpUTOMETPii

HepUMeTpii

BkaxiTe TUN peaxiii, 10 MpOTiKae MpU BU3HAYCHHI
acKopOiHOBOI KHUCJIOTH B npenapari
HOIOMETPUYHUM METOJIOM:

. OKUCHCHHA - BiI[HOBJ'ICHHH

ATy BaHHS
HeUTpam3anii

. OCAQIKEHHS

KOMILJIEKCOY TBOPEHHS

CynbdaHinaMigHl mOpenapatd B CBOid  CTPYKTYpl
MalTh NEPBUHHY apOMaTU4yHy amiHorpymy. BkaxiTb
METO/]I KIJIbKICHOTO BU3HAYEHHSI LIUX CIOIYK:

. HITpITOMETpis

nonomerpis
TUXPOMATOMETPIs

. IEPMAaHTaHATOMETPIs

HEPUMETPIsI
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3amza  (II) B
BUKOPHUCTOBYIOTh

10./Img  KIMBKICHOTO  BH3HAYCHHS
dapmanieBTUUHOMY  TIpemapaTi
0e31HIIKaTOPHIN METOI;
NepMaHTraHATOMETPIs
KOMIUIEKCOHOMETPIs
apreHTOMETpis

Honmomerpis

HITPITOMETPIS

moowpy

11.B sxoMy cepeloBHUIIll HaWyacTiimie 31HCHIOIOTH
nepMaHTraHaTOMETpUYHe TUTpyBaHH 3amiza (11)?

B CYJIb(haTHOKUCIIOMY

B CIIUPTOBOMY

B HITPATHOKHUCJIOMY

B JTY’)KHOMY

B COJITHOKUCIIOMY

moow

12.1lpu OGpomMaTOMETPIYHOMY Bi3HAYEHHI CTPENTOLUIY
(mepBUHHUI apOMaTUYHUIN aMiH) 3aCTOCOBYIOTh IIpsIME
TUTPYBaHHS CTaHJIAPTHUM PO3UYMHOM KaJlit0 OpoMmary.
SIK 1HAMKATOP LILOTO TUTPYBAHHS 3aCTOCOBYIOTh:

. METWJIOBUU OPaHKEBUU

benondranein

epioxpom dopHuid T

. 3amiza (II1) Tionmanat

MYpPEKCU

moow»

13.Ilpu #HoniMeTpiyHOMY BH3Ha4YeHH1 (hopMasbIETIay Y
dbopmalliHi  3aCTOCOBYIOTh 3BOPOTHE THUTPYBaHHS.



Hapnumox  #ony  BIATUTPOBYIOTH — CTaHIApTHHUM
PO3YUHOM:

. HaTpiio TiocynbdaTy

HATPIIO HITpATy

HATpIIO cynbdary

. HaTpito KapOoHaTy

HaTpito pocdary

mooOmp

14.OnarM 3 METOAIB peJAOKCUMETpii € Homomertpis. Sk
TUTPAHT METOJy MOJOMETPUU BHUKOPUCTOBYIOTH
PO3YMH:

. HaTpiIo Tiocyibdary

1epito cynibdary

HATPIIO HITPUTY

. HATPIIO T1JIPOKCUIY

KaJI}0 IEpMAHraHaTy

mooOm P

15.CynbpdaninaMigm ~ MICTATH Yy  CBOId  CTPYKTYpi
NEPBUHHY apOMAaTUYHY aMIHOTrpyny. BkaxiTe meTon
KUTBbKICHOTO BU3HAYEHHS 1IUX CIOYK:

. HITPUTOMETPis

nonomerpis

TUXPOMATOMETPIs

. IEPMAHTaHATOMETPIs

HEPUMETPIsI

mooOmp

16.Busnavennss okcuay wmumr'sky (III) B mikapcekux
npenaparax MpPOBOASATh HOJOMETPUYHUM METOIOM.
BubepiTh 1HIUKATOD.
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A. po34MH KpOXMaJto
B. mypekcua

C. tponeonin 00

D. eo3un

E. denondranein

17.Y wmeromi HomomeTpii KIHIIEBY TOUYKY THUTpPYBaHHS
BHU3HAUYAIOTh 3a JONOMOIOI0 1HAMKATOpa KPOXMAJIo,
SKHUI CIIi 10/1aBaTu:

. B KIHI[l THTPYBaHHS

Ha MOYaTKy TUTPYBaHHS

KOJIM B1AITUTpOoBaHO 50% BH3HAYa€MO1 pEeYOBUHU

. B TOYI[l €KBIBAJICHTHOCTI

B IIPOLIECI TUTPYBaHHS

moowp

18.Ilpn BW3HAYEHHI MAcOBOI YAaCTKH IEPEKHUCY BOIHIO
METOJIOM TEepMaHTaHATOMETPli HEOOXiJAHE 3HAYCHHS
pH cepenoBuiiia CTBOPIOIOTH 3a JOTIOMOTOIO:

. CIpYaHO1 KUCJIOTH

a30THOI KHCJIOTHU

OLITOBO1 KUCJIOTH

. COJISTHO1 KHUCJIOTH

I1aBEJICBO1 KUCJIOTH

moow>

19.Bu3nadeHHsT MacoBOi YacCTKW aCKOPOIHOBOI KHCJIOTH
METOJIOM IIEpUMETpPii MPOBOAATH B MPUCYTHOCTI
depoina, AKui BITHOCUTHCS J10:

A. penokc - iIHAMKATOPIB

B. meran - inagukaropis



C. ¢nyopiClieHTHUX 1HAUKATOPiB
D. XHCITOTHO - OCHOBHHX 1HJMKATOPIB
E. agcopOmiitHuxX 1HAMKATOPIB

20.TutpanTom Meroay mnepManranaromerpii € 0,1 M
pPO3UMH Kalil0 TEepMaHraHaTy, SKHH TOTYIOTh SIK
BTOPUHHHU CTaHJIAPTHUU pO34YMH. Horo
CTaHAAPTU3YIOTh TO:

. okcuay mumn'sky (I11)

KaJII0 TUXPOMATy

HATPIIO XJIOPUIY

. HaTpiro KapOoHaTy

OKCHJTy KaJIbIIiIO

mooOmp

21.BkaxiTh CTaHAApTHI PO3YMHHU, SIKI B HOJAOMETPUU
BUKOPUCTOBYIOTh  JUI1  NOPSIMOTO 1 3BOPOTHOIO
TUTPYBaHHS BITHOBHUKIB:

Py Na,S,0;

Kgcr207, Na28203

2, Kl

. KMnOy, KI

KszzO7, I

mooOmP

22.BkaxiTh mapy pe4yOBHH, SIKI MOXKHA 3aCTOCOBYBATU
it cragaaptu3zaiii 0,1 M po3unay KMnOy:

A. N82C204, H2C204

B. K,CO;, CH3COOH

C. CH3;COOK, H2C,04

D. KHC,04, HCOOH
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E. N&2C204, CH5;COOH

23.HeoOXimHO BHU3HAYUTH KUIBKICTh CAMIIMIATY HATPIIO
B po3umuHi. SIKuil MeTOI TUTPUMETPUYHOTO aHATI3y
MO>KHA BUKOPUCTOBYBAaTH TUTSL KUTbKICHOTO
BU3HAUEHHS apOMATHYHUX CIIONTYK?

OpoMomMeTpis

MEpPKYpOMETpis

HEepUMETPist

apreHToMeTpis

KOMIUIEKCOHOMETPIs

moowpy

24 11in0epiTh BIAMOBIHI 1HAMKATOPH I (hIKCyBaHHS
KIHIIEBO1 TOYKHU TUTPYBAHHS B METO/1 HITPITOMETPIL:

. Tponieosiid 00 + MEeTUIIEHOBUI CUHIN

METHJIICHOBHI CHHIN

METHWJIOBHM OpaHKEBUI

. PO3YMH KPOXMAJIIO

nudeHinamin

moow>

25.3ampornonyiTe PEIOKC-METOT KUTBKICHOTO
BU3HA4YeHHs cosier 3amiza (II) B po3uuHi, 1m0 MICTUTH
XJIOPOBOJIHEBY KUCIIOTY:

. ITUXPOMATOMETPis

nomometpis

nepMaHTaHATOMETPis

HITPITOMETPIs

ackopOiHOMETpis

moow>



26.5lkor0  pEYOBHMHOIO  TIPOBOJAATH  CTaHAAPTHU3ALIIIO
po3urHy KMnQ,?

. KHCJIOTa II[aBejIeBa

HaTpito TeTpabopar

KaJII0 TUXPOMAT

. HaTpilo HITPUT

KaJTIr0 HOIn

mooOmp

27.1ns Bu3HaueHHd MacoBoi vacTku 3amiza (II) B comi
Mopa KJIacMYHMMH METOJIaMH  aHalli3y MO>KHA
BUKOPHCTOBYBATH:

. BCl 3a3HA4YEH1 METOIU

NepMaHTaHATOMETPIIO

JTUXPOMATOMETPIIO

. OpomaToMeTpito

LHEPUMETPIIO

mooOm P

28.Bu3HaveHHs KiHIIEBOi TOYKA TUTPYBaHHS B PEIOKC-
METOJl 3MIMCHIOIOTH: O€31HIIKAaTOPHIM METOJ0M, 3a
JOTIOMOT0I0  CTIEUU(PIYHUX 1HIUKATOPIB 1 PEIOKC -
IHaUKAaTOpiB. Sk BHU3HAYAIOTh  KIHIEBY  TOYKY
TUTPYBaHHS B IEPMaHTaHATOMETPI11?

. 0€31HIIKATOPHIM METOJI0M

. 32 JIOTIOMOTOI0 CHENU(IYHOTO 1HAUKATOpA POJAHITY

3ajiza

3a TOTIOMOTO0 CHEIU(BIYHOTO THANKATOPA KPOXMAITIO

. 3@ JIOTIOMOTOI0 METHJIOBOTO YE€PBOHOTO

3a JIOTIOMOTOF0 PEIOKC -IHAKaTopa AudeHnaaMmmuHa

o >

mo O
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29.5xuii cTaHAApTHUNA PO3YMH MOKHA BUKOPHCTOBYBATH

A.
B.
C.
D.
E.

JUISL CTaHAapTU3alli po3unny [»?
PO3UMH HATPIIO TiOCYIb(aTy
PO3YMH Kaito HoauIy

PO3YMH KaJliio JUXPOMATy
PO3UHMH Kajiio IepMaHraHaTy
PO3UYMH HATPIIO HITPUTY

30.BusHaueHHs KIHIEBOI TOYKH TUTPYBaHHS B PEIOKC-

Owp

mao

METOJaX 3JIMCHIOIOTH: OC31HIIKATOPHIM METOJOM, 3a
JIOTIOMOTOI0  CTIEU(IYHUX 1HIUKATOPIB 1 PEIOKC -
IHAUMKATOpiB. Sk BU3HAYAIOTh  KIHIEBY  TOYKY
TUTPYBaHHS B HOIOMETpHUU?

. 32 IOMOMOTOI0 CelU(IYHOro 1HIUKATOpa KPOXMAITIO

0€31H1KaTOPHIM METOI0M
32 JIOMOMOTrOI0 CIEHU(PIYHOrO 1HAMKATOPA POAAHILY
3ami3a

. 32 IOMOMOTOI0 PEJIOKC -1HANKaTopa AudeHnIaMHa

3a JOIMOMOT' OO MCTHJIOBOI'O YCPBOHOT'O

31.V nepmaHraHaToMeTpii SIK TUTPAHT BUKOPHCTOBYIOTH

A.
B.
C.
D.
E.

KMnO4. Slkuit ¢pakTop eKBiBaJIECHTHOCTI €T CIIOIYKH,
SKIIO TUTPYBAHHS MPOBOASTH B KUCIOMY CEPEIOBHIIIL:
1/5

1/4

1/2

1/3

1



32. Sxuit TUTPAHT BUKOPHUCTOBYIOTh B C. Br,

OpoOMaTOMETPUYHOMY TUTPYBaHH1? D. KBrO4 + KCI
A. KBrO; E. KBrO4
B. KBr

~79 ~



PEKOMEH/IOBAHA JIITEPATYPA

Ocnosena

1. AHamiT4Ha XiMid : HaBY. JOBiAK. 1Moci0. aJig CTyA. BUI. HaBd. 3akil. / B. B. bonoros, O. A. €Brideena, T. B. XKykora, JI. O.
Knmumenko, O. €. Mukurtenko, B. I1. Mopos, 1. FO. IletyxoBa; 3a 3ar. pea. B. B. bonmorosa. — X.: H®aV, 2014. — 320 c.
2. AHajiTYHA XIMiS : TAPYYHUK Ui CTyAeHTIB Hampsmy «®Dapmamis» 1 «biotexnomnorisiy BH3 / H. K. ®enymak, 1O. L
binniuenko, C. 0. Kpamapenko, B. O. Kami6abuyk [Ta iH.]. — Binaung : HoBa Kuawura, 2012. — 640 c.
3. llepxaBHa @apmaxomnest Ykpaian : B 3 1. / JII1 «VKpaiHChKUil HAyKOBUN (papMaKOTICHHUI IIEHTpP SKOCTI JIIKAPCHKUX 3aCO01BY.
— 2-¢ Bu. — X. : JlepkaBHE MAMPUEMCTBO «YKpaiHCHKUI HAyKOBUN (hapMaKOTIEHHUHN IEHTpP SKOCTI JIIKapChKUX 3aco0iBy, 2015.
—~T.1.- 1128 c.
4. lepxaBHa @apmakoness Ykpainu : B 3 1. / Al «YkpaiHCbKUil HAyKOBUW (papMaKONEHHUN LEHTP SKOCTI JIIKAPCHKUX 3aCO01BY.
— 2-e Bu. — X. : JlepkaBHE MiAMIPUEMCTBO « Y KpaiHCHKHUI HAyKOBUHM (papMakomeHUI IEHTp SKOCTI JIKapChbKuX 3aco0iBy», 2014.
-T.2. =724 c.
5. lepxaBHa @apmaxomnest Ykpainu : B 3 1. / ATl «Ykpaincekuil HayKkoBuM (papMaKkomeHui IIEHTP SKOCTI JIKAPChKUX 3aC001BY.
— 2-e Bu. — X. : JlepkaBHE MiIMIPUEMCTBO « Y KpaiHChKHI HAyKOBUHM (papMaKomeHUI IEHTp SKOCTI JIKapChKuX 3aco0iBy», 2014.
-T.3.-732c.
6. AnamTr4Ha XiMis : SIKICHUN Ta KIIBKICHUH aHalli3; HaBYaJbHUHM KOHCIEKT jaekmili / B. B. bBomoros, O. M. CBeunikoBa, M. 1O.
INomik, K. B. Jluanuk, T. B. XKXykopa, M. A. 3apeuenceknii, O. I'. Kusum, C. B. Koxicauk, T. A. Kocrina, O. €. Mukutenko, B.
I1. Mopos, L. 1O. Ileryxona, }O. B. Cuu, JI. }O. Knumenko; 3a 3aransHoro penakiieto npod. bomorora B. B. — Binnwuis : Hosa
kHura, 2011. — 424 c.

JlomaTkoBa
1. Ananutudeckas xumus: y4e0. mocobue mais cryaeHtoB By3oB / U.C. I'punenko, B. B. bonotos, C. B. Konecunuk [u ap.]; mox
o6mr. pex. N.C. I'punienko. — 3-e u3f., nepepan. u gom. — X.: H®aV; Opurunan, 2017. — 504 c. : w.
2. AHamuTHYecKas XMMHUS B CXeMaxX M TaOJHIax: ydeO. mocoOue A CTy 1. yuepekaeHui Beicl. oopasoBanus / 1.C. I'puiieHko,
B. B. bonoros, JI. IO. Knumenko u ap.; nox o6m. pen. U.C. I'punienko. — 2-e usn., nepepad. u gom. — XappkoB: H®aV: 3onoTsie
ctpanwuisl, 2019. — 320 c.
3. AmamiTudHa XiMis: HaBY. Toci0. s dhapmart. By3iB Ta ¢-TiB [II-1V piBHs akpequTariii / B. B. bonoros, O. M. Cseunikona, C.
B. Komichuk, T. B. XKykosa Ta i1. — X.: Bua-so H®aV; Opurinan, 2004. — 480 c.

~ 80 ~



4. KinbkicHuii anami3. Turpumerpuuni meroau ananizy / Ilerpenko B.B., Crpineus JI.M., Baciok C.O. Ta iH. —3anopixoks,
2006. — 215 c.

5. Koncmekr neknuii mo ananutudeckoi xumun (KauectBennsiit ananus) / B. B. bonoros, E. B. Jlpmaauk, T. B. XKyxkosa, E. T.
Kuszum, C. B. Konecuuk, T. A. Koctuna, E. E. Mukurenko, 1. 1O. IleryxoBa, FO. B. Cpiu. — XapbkoB: HDOAY; 3onoteie
Crpanunpl, 2002. — 164 c.

6. KoHcmekr meknuii 1mo aHaauTudeckor xumuH. KommdecTBeHHBIH AHamm3: YdeOb. mocoOue s CTyIeHTOB By30B / B. B.
bonotos, E. H. CBeunukoBa, T. A. Koctuna, H. 1O. I'onuk, E. B. JIpinauk, T. B. XKykoBa, M. A. 3apeuenckuii, E. I'. Kuzum, C.
B. Konecnuk, E. E. Mukutenko, B. I1. Mopos, U. FO. Tleryxosa, 10. B. Cpru; Ilox pen. npod. B. B. bonoroBa. — XapbrKkoB:
H®ay; Opurunan, 2005. -200 c.

7. 7. Kosanenko C.I., Bactok C.O., [Toptaa O.0O. Kommnekcumerpist y papmaneBtuunoMy anaiisi. — Binauis, HOBA KHUT'A,
2008. — 184 c.

~81~


http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45632
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45632
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45632
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45632
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45633
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45633
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45633
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45633
http://pharmel.kharkiv.edu/moodle/mod/page/view.php?id=45633

