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1. Onuc HABYAJBHOI AUCHUILTIHA

«CIHEHIIPAKTUKYM 3 AHAJIITUYHUX JOCJITKEHb XIMIYHUX
OB’EKTIB»

(Ha3Ba)

I'asy3b 3HaHb, CHIENIAJbHICTH, OCBITHIH CTYNIHb

["ay3b 3HaHb 10 IMpupoanudi HAyKH

OCBITHBO-HAYKOBHI TpeTii

piBEHb

OcCBITHI} CTYIIHB TOKTOp (inocodii

CrermaipHICTh 102 «Ximisp»

OCBITHBO-HAYKOBA Ximis

nporpamMa npodinbe — Heopraniuna ximis
XapakTepuCcTUKa HABYAJIbHOI JUCITUTUTIHU

Bun 000B'A3K0Ba

3arajbHa KUIBKICTh TOJIHH 270

Kinpkicts kpeautiB ECTS 9

KinbkicTh 3MiCTOBHX 4

MOJYJIIB

Kypcosuii npoext He nependaueno

(poboTa)

HaByasibHa mpakTHKa 30

dopmMa KOHTPOJIIO €K3aMEH

IHoxka3zHMK HABYAJBHOI JUCUMILIIHY JJI51 ACHHOI TA 32049HOI ()OPMH HABYAHHS

neHHa ¢hopMa HaBYaHHsS | 3a04Ha (hopMa HaBUAHHS
Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
JIekmiiia1 3aHATTS 20 20
[IpakTryHi, cCEMIHAPCHKI
3aHITTS
JlabopaTopHi 3aHATTS 30 30
HapuasipHa mpakThka 30 30
CamocriiiHa poOoTa 190 190
InuBinyanpHI 3aBIaHHS
KiapKicTh THXKHEBUX 5 5
ayJIMTOPHHUX TOJUH JJIS
JIEHHO1 (popMU HaBYaHHS




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIUILTIHA

[Ipeametom mucrumurian  «CHenmpakTUKyM 3 aHAJTITUYHUX TOCIHIKEHb
XIMIYHUX OO0’€KTIB» € BHBYEHHS METOAIB 1 METOAUK aHajJi3y SKICHOrO 1
KUTBKICHOTO CKJIaJy PEUYOBHUHHM Ta ii CTPYKTYPH, PO3poOKa aHATITUYHUX METOMIB 1
NpaKTHYHE BUKOHAHHS aHAJI31B.

MeTor0 BUBYEHHS AMCHUIUIIHU € (OopMyBaHHS y 3100yBadiB mpodeciiftHux
3HaHb 3 AHANITUYHOI XiMii OIOT€HHHUX ENEMEHTIB 1 IX MPUPOJHUX Ta MITYIHHX
CHONYK, IO MOXYTh OyTH BUKOPHUCTAaHUMHU Yy SKOCTI e€(DEeKTHBHHX MarepiaiiB
TEXHIYHOT'O 1 arpo0i0JIOTTYHOTO MPU3HAYCHHS.

OnaHyBaHHS I11€1 JUCHUIUIIHK Jla€ MalOyTHIM CIemiagicTaM MOXKJIMBICTb
noOyyBaTH MPOIECH CHUHTE3y HEOPTaHIYHMX CIIOJIYK Ta BUTOTOBJIEHHIO Ha 1X
OCHOBI KOHKYPEHTHO3JaTHUX (DYHKIIIOHAJBbHUX MarepiaiaiB 3 MOKpalleHUMU
eNeKTPO(I3UYHUMH, ($hOoTOETEKTPUUHUMH, KaTATITHIHUMH, OIITUYHHUMH,
COpOLIMHUMU, O10JIOTIYHUMHU BIACTUBOCTSIMH.

OCHOBHHUMHU KOMITIETCHTHOCTSIMH, IKUMHU TTIOBUHEH BOJIOAITH 300yBay i
BUBYCHHSI IUCIUILUIIHY €:
- 3JIaTHICTb JJO aOCTPAKTHOTO MUCJICHHS, aHAIII3y T4 CUHTE3Y;

3JIaTHICTh /10 PETPOCIEKTHUBHOTO aHai3y HAyKOBOTO JIOPOOKY y Hampsimi

JOCIIJKEHHST THHOBAIIMHUX TEXHOJIOTIN y XiMIi B IUJIOMY Ta aHAJIITHYHIN

XiMii 30KpeMa;

- 3JaTHICTh F'€HEpPYBaTH HOBI HAYKOBO-TEOPETHYHI Ta MPAKTHYHO CIPSIMOBAHI
171ei (KpeaTUBHICTD);

- KOMIUIEKCHICTh Yy BOJIOAIHHI 1H(QOpMAII€0 MO0 CY4YaCHOTO CTaHy 1
TEHJICHI[I PO3BUTKY CBITOBOI 1 BITYM3HSIHOI XIMIYHOT HAYKH;

- KOMIUIEKCHICTh Y PO3p0oO0IIi Ta peasizailii HAyKOBHUX MPOEKTIB Ta MPOrpam;

- KOMIUIEKCHICTh Y IPUUHSTTI OOIPYHTOBAHUX PIIlICHb.
B pe3ynbraTi BUBUEHHS JUCHUILIIHYU 3100yBa4 MOBUHEH:
3HATH:

- aHalli3 Cy4YacHOTO CTaHy aHAMITHUYHOI XiMli 1 TEXHOJIOTiI HEOpPTraHIYHUX
pedoBUH YKpainu 1 kpain CBiTy;

- OCHOBHI TEpMIHHM, SKI BUKOPHUCTOBYIOTHCS B aHANITUYHINA XiMii, BUAH
MPOJTYKIIii, CKJIaJ Ta BIACTUBOCTI BUXITHUX PEAreHTIB JJII CUHTE3Y, BUMOTH
710 SIKOCT1 XIMIYHHMX PEarcHTIB,

- ¢BuKo-XiMiYHI Ta (I3UYHI aCMEeKTH XIMIYHOTO aHali3y HEeOopraHIYHUX

MaTepianiB TEXHIYHOTO 1 arpo0ioJOoriyHOro MpU3HAYEHHS 3 MOKPAIllEHUMHU

eneKTpo(iI3UYHUMH, (HOTOETEKTPUUYHUMH, KaTATITUYHUMU, ONTHYHUMHU,

coOpOLITHUMHU, O10JI0TITYHUMH BIACTUBOCTSIMU;



BUMOTH CTaHJAPTIB JI0 CHUPOBHHHU, T'OTOBOI ILJILOBOI MPOAYKIIT XIMIYHHUX
BUPOOHUIITB Ta JI0 PEareHTIB JJIs X aHaTI3Yy;
OCHOBHM 1HTEHCH(IKaIlli MpOIeciB CHUHTE3y 1 aHaizy, y T.4. METOJIOM
MaTEeMaTUYHOTO TUTAHYBAaHHSI €KCIIEPUMEHTIB.

BMiTH:

3aCTOCOBYBaTH HAYKOBO OOIpyHTOBaHi, €(EKTHUBHI, eHepro3oepirardi
crocobu aHamizy pI3HUX THUMIB MaTepialiB HEOpPraHiyHOi MPUPOIH,
KOPUCTYBaTUCS CyYaCHHMH METOJaMH MAaTEMaTUYHOTO TUTAHYBAaHHS
EKCIIEPUMEHTIB, KOHTPOJIO TEXHOJIOTIYHHUMH OTIEpPaIlisiIMH, BU3HAYATH
OCHOBHI XIMIKO-aHAJTITHUYHI XapaKTePUCTUKU CUPOBUHH, TOTOBO1 ITPOTYKIIii;
CTBOPIOBATH HOBI 3HAHHS Ye€pe3 OpPUTIHAIBHI JOCHIKEHHS, SKICTh SKHX
MO>Ke OyTH BU3HAHA Ha HaIllOHAJTHLHOMY Ta MIKHApPOJHOMY PIBHSX;

Opatu y4acTh y HAYKOBHUX JIUCKYCISIX HA MIXKHApOJIHOMY PiBHI, BiJICTOIOBATH
CBOIO BJIACHY MO3MI[i}0 Ha KOH(EPEHIIIsIX, ceMIHapax Ta (popymax;

Opat y4acTb y KPUTUYHOMY [1aJIo31 Ta 3alllKaBUTH pe3yJbTaTaMu
JIOCJT1JKEHHS,

IPOBOJUTH KPUTUYHUHN aHAI3 PI3HUX 1HHOPMAIIMHUX JHKEPEI, KOHKPETHUX
OCBITHIX, HAYKOBHX Ta MpoQeciiHuX TEKCTIB y Taiy3l aHaJITU4YHOI 1
HEOPraHIYHOI XIMIi Ta CyMIKHUX Tay3ei;

KPUTUYHO CIPHUIMATH Ta aHANI3yBaTH 4YyXl JTyMKU M 1J1ei, IIyKaTu BIAcCHI
LUISIXW BUPIIMIEHHS MPOOJIeMH, 3A1MCHIOBATH KPUTHUYHHUMA aHAI3 BIACHUX
Marepianis;

reHepyBaTH BJIACHI 1]I€i Ta NpUIMaTH OOIPYHTOBAH1 PIILICHHS.



3. CTpyKTypa HABYAJBHOI AU CIUILIIHA

MIOBHOT'O TEPMIiHY JICHHOI (3a04HO1) (hopMu HaBYaHHS

HazBu 3MmicToBUX
MOJIYJIIB 1 TeM

Kinekicts ronuna

neHHa Gopma

3aouna popma

yCho- y TOMY YHUCIIi yCbOIO y TOMY YHUCII
ro n | o |mab | iHg | c.p. a | m | jmab | =g | c.p
3mictoBuii MoayIb 1. MaTemaTHYHe TUTAHYBAaHHS €KCIIEPUMEHTIB
Tema 1. MogenroBanHs 14 2 2 10 14 2 2 10
B HEOpraHiuHii ximii Ta
XIMIYHOMY aHaji31
Tema 2. Tunu mozaesneit 24 2 2 20 24 2 2 20
MaTEeMAaTHYHOTO
MOJICTTFOBAHHS B
XIMiYHI eKcriepruMeH-
TalbHIN poOOTI
Tema 3. Marematuune 24 2 2 20 24 2 2 20
TUTaHYBaHHS XIMIYHOTO
EKCIICPUMEHTY
3micToBUi MOIyNb 2. MeToIM 1 METOMKHU XIMIYHOTO aHaJI3y
Tema 4. fxicHuii anamiz | 16 | 2 4 10 16 2 4 10
CIIOJIYK
Tema 5. KinbkicHui 14 2 2 10 14 2 2 10
XIMIYHHHA aHaTi3
METOIOM IpaBiMeTpii
Tema 6. KinbkicHuit 26 2 4 20 26 2 4 20
XIMIYHUHN aHali3
METOJIJaMU TUTPUMETPIi
3mictoBuii Moaynb 3. Di3uK0-XiMIYHI (IHCTPYMEHTANIbHI) METOIH aHATI3Y

Tema 7. [Torenmiomerpist | 18 1 2 15 18 1 2 15
1 TOTEHI[IOMETPUYHE
TUTPYBaHHS
Tema 8. Enexrpoximiu- 34 | 3 6 25 34 3 6 25
HUW aHaJ13 METOJOM
XPOHONOTEHIIOMETPiT
Tema 9. CniexTpanbHi 24 2 2 20 24 2 2 20
(ONITHYHI) METOIH
aHajizy cnocooom
doromerpii 1 [H
CIIEKTPOCKOITI{
Tema 10. Tepmiunuit 18 | 1 2 15 18 1 2 15
aHai3
Tema 11. XpomaTorpa- 18 | 1 2 15 18

(biuHUN aHaJi3 METOJIOM
nanepoBoi XpoMaTorpa-
¢bi1i Ta KanuISIPHOTO
enekTpodopesy




HasBu 3micToBUX Kinexicts ronua

MOJTYJIiB 1 TeM JeHHa popma 3aouHa Gopma
yCBO- y TOMY YHCIi yCBOTO y TOMY YHCITi
ro A | o |mab | g | c.p. A | m | nab | iHg | c.p

3micToBuil Moaynb 4. HaByanbpHa mpakTHKa MIOI0 aHAi3y Ta BCTAaHOBJIECHHS (opmynu
XIMIYHOI CHOJTYKH

(40| fs0] [ [10] L[]

Yewororomgua | 270 | 20 [30[ 30 | [ 190 | 90 [10]20 | | | 6o

4. Temu 1a00paTOPHUX 3aHATH

Ne Ha3Ba Temn KiabkicTn
n/m TOJAMH
1 2 3
1. BuBueHHs npaBui1 (i3HYHOTO 1 MATEMATHYHOI'O MOJICITFOBAHHS 3
2. CroxacTuyHi, CTATUCTUYHI Ta JETEPMIHOBaH1 MO y IUIaHyBaHHI XIMI4YHOTO 3

EKCIIEPUMEHTY PeaKIIiii.

3. BuBueHHs mpaBuIl 1 peakiliif SKiCHOro aHali3y KaTioHiB, aHIOHIB Ta CIIOJIYK

3acTocyBaHHS METOAY IpaBIMETPii y KUIbKICHOMY aHajIi31

5. 3acTocyBaHHS METOAIB HEHTpai3allii, peJoKCMeTpii, KOMITIEKCOHOMETPIi,
0CaKyBaJIbHOTO TUTPYBAHHS Y KUTBKICHOMY aHaJi3i

6. MeTtoauku oTeHIioMeTpii 1 iI0HOMeTpii a7 BuMiproBaHHs pH, KoHIIeHTparii 2
KaTIOHIB Ta aHIOHIB

7. TexHika BUMIpIOBaHb METOJOM XPOHOIIOTEHIIIOMETPIi 6

8. Texnika aHamITHYHOT poOOTH MeToAamMu (oToeTeKTpoKoTopumMeTpii Ta [U 2
CIIEKTPOCKOITI{

0. TexHika BUMIpIOBaHb 1U(EPEHIIIIHO-TEPMIYHUM aHATI30M

10. |Texnika pobotu cnocodbom namnepoBoi xpomaTorpadii Ta KanuispHOro

enexTpodopesy

Pa3om no jabopaTtopHum podoram 30

5. KOHTpO/IbHI NMUTAHHS, KOMILUIEKTM TeECTiB JJs BHU3HAYEHHS PiBHA

3aCBO€HHS 3HAHb 3100yBaYaMH.

SIxi 3aBmaHHSA MOJEIIOBAHHA B XiMii?

Ska mpuponaa MosieOBaHHS MOIIOHUX 00’ €KTIB ?
1o 71eXUTh B OCHOBI (hi3UYHOTO MOJICITIOBAHHSA ?
Ski mepeBaru 1 He1OMIKU (i3MYHOTO MOACTIOBAHHS ?

A




10.
11.
12.
13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mo B HaitbOiMbIIINA Mipi cOO0I0 MPEICTaBIsE MATEMAaTUYHE MOJICTIOBAHHA ?: ) CTATUCTHYHY
00poOKy pe3ynbTariB aHamizy; O) CHCTEMy BiIOMHX MAaTEMAaTUYHHX pIBHSIHb, B)
MaTeMaTHYHUI MPOrHO3 OBEAIHKH a00 BIACTUBOCTEH XIMIYHOTO 00’ €KTY.
Ski THII MaTEeMaTUYHUX MOJIEIICH € HAaHOUIBII BYKMBAHUMU ISl XIMIYHOTO €KCTICPUMEHTY?
Ski momemi OyayroThCsi Ha OCHOBI MMOBIPHICHUX YSBIEHb PO TpolecH B 00’€KTax
MOJICJIIOBaHHSI Ta JIO3BOJISIIOTH IPOTHO3YBAaTH HOT0 MOBEAIHKY LUISIXOM BHpaxyBaHHS
GYHKIIA poO3MOITy WMOBIPHOCTEH NpH 3MIHHHMX, SKI XapakTEepPU3YIOTh JIOCITIIKYyBaHi
BJIACTUBOCTI ?
SIxi Mozmeni OyAyIOThCS HAa OCHOBI €KCIIEPUMEHTAJIbHUX JaHUX, OJICPKaHUX HA PEATbHOMY
00’€KTiB B yMOBaX BIUIMBY Ha HbOTO BUIIAJIKOBUX 30ypEHb.
SIKi 3MiHHI XIMIYHOTO 00’ €KTY 3B’SI3yIOTh CTATUCTUYHI MaTeMaTH4yHi Mozaeni ?
Sk 3a1a€ThCs BUJ CIIIBBIIHONICHD 3HAYSHD BUX1IHUX Ta BXIJHUX 3MIHHHAX XIMI4HOTO 00’ €KTY
y CTaTHCTHYHIN MaTeMaTU4HIN Momaeni ?
[lo mokazeHo B OCHOBY BU3HAYEHHS [TapaMeTPiB CTATUCTUYHOI MaTeMaTUYHOT MOJIei?
Ha3BiTh OCHOBHI eTarnu o0y I0BH CTATUCTUYHOT MOJIEII.
Ski gii aHaTiTHKA, KOJIM SKUHCH IMapaMeTp CTATUCTUYHOI MOJIETI MPHU MEePEBIPIll BUSABIISETHCS
HE3HaYHUM ?
SIK mepeBips€eThCS aJeKBATHICTh MAaTEeMaTHYHOI MOJIei?
SIxa HaliBaXJIMBiNIa 001aCTh BAKOPUCTAHHS CTATUCTUYHOTO MAaTEMATUIHOTO MOJCTIOBAHHS Y
BUKOHAHHI €KCIIEPUMEHTIB ?
Ha yomy 6ynyroThcs ieTepMiHOBaHI Mojei ?
Bukopuctanns ¢yHkiii OaxkaHocTi XappiHITOHa IJsi PIIICHHS ONTHUMI3alii XiMIYHOTO
EKCIIEPUMEHTY.
JlaliTe BUBHAUCHHS MOHATTIO «SIKICHUM XIMIYHUI aHali3». SIka fioro meta? Illo moknaaeHo B
OCHOBY BUKOHAHHSI SIKICHOTO XIMIYHOTO aHami3y?
[lo Take anarimuuna peaxyia ? HaBeniTh MpUKIIaad aHATITUYHUX PEAKIIIM.
Hatite knacudikaliiro aHATITUHYHUX PEAKIIIN 32 CIOcOOOM iX BUKOHAHHS.
[TepepaxyiiTe OCHOBHI BUMOTH JI0 aHAIITUYHUX PEAKITIH.
[Ilo moTpiOHO po3yMiTH MiA yymaugicmio 1 cerekmusHicmio aHamtuaHoi peakmii ? 1o
XapaKTepU3ye NOHATTS 8IOKpUBAHUL MIHIMYM ?
o Take awanimuynuu peazcenm 7?7 3a SKOI O03HAaKOK BCI pEareHTH, 10
BUKOPUCTOBYIOTbCA Y SIKICHOMY XIMIYHOMY aHaji3i, HiAPO3IUISIOTH Ha TPYIOBI,
ceNleKTUBHI Ta cienndivuni ? XapakTrepusyiite iX 1 HaBeIiTh NPUKIAIH.
VY 4oMy CyTHICTb JPOOHOTO 1 CUCTEMATUYHOTO X0y aHali3y ?
Ha mo Bkasye epanuuna (MiHIManbHa) KOoHYyenmpayis 1 SK MaTEMaTUYHO BOHA 3B’si3aHa 3
BIJIKpUBAHUM MIHIMyMOM ?
[Io o3Havae TepMmiH ararimuuna epyna kamionie 7 3 KO METOIO BBEICHO I1€ TIOHSTTS B
NPaKTUKY SKICHOTO XIMIYHOTO aHami3y?
Hagenits amiauno-docdatHy knacudikaiiro kaTtioHiB 6ioreHHoi aii. HaBeniTe 1ist KOkHOT
AHAJIITUYHOI IPYIU: TPYNOBHH peareHT; Nepeik KaTioHiB; CIUIbHY XIMIYHY PEakLito.
Sk moTpiOHO MPOBOIUTH 1ACHTU(IKAII0 OKPEeMOro KaTiOHy B CepeluHi aHaIiTUYHOI
rpynu ? Yu noTpiOHO IpU IbOMY BUKOHYBATH MEBHY MOCTII0OBHICTH Aiif ?
Ywum BiZpiI3HIETHCS BUSBICHHS 10HIB Na" miero K[Sb(OH)s] Bix iX BIAKPUTTS [IUHK-YpaHIJI-
anerarom?
Sk niroTh Kucsotu i comi amonito Ha K[Sb(OH)g] ?



31.
32.
33.

34.

35.
36.
37.
38.
39.
40.

41.
42.
43.

44,
45.
46.
47.

48.
49.

50.
51.
52.
53.
54,
55.
56.
57.

58.
59.

60.

61.

YoMy y Iy’KHOMY cepenoBuili He MoxHa BussutH ionu K niero Nag[Co(NO,)e] ?

SIKMX YMOB CITiJl IoJepsKyBaTHCh pU BUsBIeHH] ioHiB NH," 32 monomororo syris ?

SIKMX YMOB CIIi OAepXKyBaTiCh npy BusiBaeHHi Mg y Burmsti MgNH,PO,. HammmmiTs
PIBHSIHHS peaKilii.

Y yomy mnosisirae BinMiHHICTG Il aHamiTHUHOT Tpynu KaTioHiB Bij I aHamiTHYHOT Tpynu 3a
amiauyHO-(ocdaTHOIO Kiacudikariero ?

YoMy npu BUSBIIECHHI Ba** JTUXPOMAaTOM KaJjlito T0OABJISIFOTh alerar HaTpito ?

SIki 10HM 3aBaXkalOTh BUSABJICHHIO KajbIlito po3unHoM CaSOy4 ?

SIKi 10HU 3aBaXKAIOTh BUSBJICHHIO KabIlito po3drHoM (NH4)2C204 ?

SIKuM peakTHBOM MOXHA BUSBUTH KaJIbIill Y IPUCYTHOCTI CTPOHIIiO ?

Ski KaTioHU 3aBaXXAOTh BUSBICHHIO MarHito y BUriasai MgNH4PO, ?

Sxi xationu Il aHamiTHYHOI TPymH MOXKHA BIAKPUTH CHEHU(PIUHUMH peaKmisiMu ?
Hanumrite piBHSHHS ITUX pEaKIIiil.

Sxuit komip MaroTh pocdatu TyKHO3EMETbHUX METaIIB ?

Yum Binpizusaetses A miarpyna kartionis Big [Ib migrpynu ?

[ppokcunn sxux karioHiB Il aHamiTH4HOT Tpynmu MarTh amM@OTepHI BIACTUBOCTI ?
JloBemdiTh 1€ BiATIOBIAHUMH PEAKITiSIMH.

SAx ocamutu Al(OH)3 3 po3unny anromiHaty ?

STk Bigkpury iomn AP i Zn®" i3 ix cymimmi 3 iHmmme kationamu ?

CKy1aiiTh PIBHSHHS PeaKiiii okucIeHHs ioHiB Mn®" B kncioMy i Ty’kKHOMY CepeoBHIIAX.
Slkuii 30BHINTHIN e(eKT peakilii MO)KHa BUKOPUCTATH JIJIs BIIKPUTTS 10HA MaHTaHa ?
CxaaiTe piBHSHHS peakiiid po3iJICHHs 1 BUSBICHHS KaTiOHIB y PO3UMHAX, 10 MICTSTh:
jonn 1) Fe¥*, Mn?*, Co?* ; 2) AI**, Fe**, zn*" ; 3) Ba**, Zn**, Ni*".

VY BUTIIA1 SIKUX CIONYK BiIOKPEMITIOIOTH KaTioHu [V rpymnu BiJ KaTiOHIB HIIUX TpyH ?
Hanumiite piBHAHHS peakiili BusBIeHHS Ag' 3 BHKOPHUCTAHHSAM cTafii Ail TPyHOBHM
peareHToMm.

Sk BusiBuTH ioHK Pb%’ B TIPHCYTHOCTI ioHiB Ag” ?

Uuwm Biapizuserbes [ ananitnyna rpyna kationis Bi Il ananituunoi rpynu ?

ki cnonyku OyoyTh B OCajl 1 B PO3UMHI, SIKIIO HAa CYMIII HITpaTIiB KaTlOHIB YCIX TPyl
HOJISATH HAJJUIIKOM pO3UMHY amiaky ? BianoBiab NpouTiocTpyiTe piBHIHHAMU pEaKLiil.
SIKi CHOTYKM YTBOPIOIOTHCS MPH i HAJUTMIIKY JYTY Ha CyMII HITPaTiB KaTiOHIB yCiX rpyn
? CknaaiTh piBHSHHS PEaKIIii JJIs KaTiOHIB, 0 OYAYTh y PO3UHHI.

SIK BUSIBUTH KYNIPYM y CyMillli KaTiOHiB ?

BinkputTiO SIKMX KaTIOHIB B XO/11 aHaNI3y iX CyMIIl 3aBa)KalOTh 10HU Cu?*?

Ski XiMiKO-aHAJIITHUYHI BIACTUBOCTI MOKJIAJIEHO B OCHOBY Kjacudikaili aHioHIB ?
Hanumite Qopmynan crnoiyk, ski yTBOPIOIOTH aHIOHM TMEpUIOi aHaJIITHYHOI TPpyHu 3
PO3UYMHHUMU COJISIMU Oapiio.

Hanumrite piBHAHHS peakiiii B3aeMoii HaTpis TeTpadopara 3 pO3YMHOM 0apito XJIOpUIY.
SIKi aHiOHM TepIIOl AaHATITUYHOI TPYHH BiTHOCATHCS: a) IO OKHUCHUKIB; 6) no
BITHOBHUKIB ?

SIkuil aHiOH NepHIoi aHATITUYHOI TPYMH OIHOYACHO € OKMUCHHKOM 1 BiJIHOBHMKOM?
[TosicuiTe womy? HaBemiTh BiAMOBIIHI PIBHSIHHS PEaKIliid.

Ski aHlOHM MepIIOi AHAIITUYHOT TPYIIH :

a) 3ae0apBIol0Th po3unH KMnQO,, miakuciaeHuit cyab(aTHO KUCIOTOIO;

0) 3HEOAPBIIIOIOTH PO3YUH Homy ?



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.
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81.

82.

83.

84.

85.

86.

SIK1 OKMCHO-BIJHOBHI BIIACTUBOCTI BOHU BUSABISAIOTH ?

SIKi aHIOHM TepUIOi aHAIITUYHOI TPYNH BUAUISIOTH BUIBHMN HOX 13 Kalisg HOOUAy Yy
KHCIIOMY cepenoBHIli ? SIki OKHCHO-BITHOBHI BJIACTUBOCTI BOHH BHSIBJISIFOTH 7

SIki aHiOHM TepIIOi aHATITUYHOT TPYIH MM JI€0 MIHEPAIbHUX KHUCIOT YTBOPIOIOTH JIETKI
criostyku ? Sk ix BUABISIFOTH ? HanmumiiTe BiIMOBIIHI PIBHSIHHS PEAKITIH.

SIki aHIOHM TIEPIIOi AHATITHYHOI TPYIH MOYKHA BUSBUTH MOJIIOACHOBOIO PiUHOIO ? SIKuit
ix cxiaza ? Hanumite (opMysu yTBOPIOBaHUX MPH LIbOMY CIIOJIYK.

Slki opraHivyHi peareHTH BUKOPUCTOBYIOTH [JIsl BUSBJICHHS aHIOHIB MEPIIOi aHATITHYHOI
rpynu ? Hanmumite X Gopmysn.

Sk BUSBUTH KapOOHAT- Y IPUCYTHOCTI cynbdar-iony ?

Sk BusBuTH (hocdar-ioH B CyMillli aHIOHIB IEPIIOT TPYIH?

[lepepaxyiiTe aHiOHH IpYroi aHAJITHYHOI I'PyNH, Ha3BIiTh TPYNOBHH peareHT Ta yMOBHU
Horo mii.

Sxi aHioHM JApyroi Ta TPEThOi aHATITHUYHUX TPYI BITHOCITHCS JO: a) aHIOHIB-
OKHCITIOBaviB; 0) aHIOHIB-BiJHOBHUKIB ?

Sxi aHioHM Apyroi Ta TPEThOI AHANITUYHHX TPYH 3HEOAPBIIOIOTH po3uuH Homy ? Ski
BJIACTUBOCTI XapaKTepHi g HUX ? HanmumniTe BiAMOBIAHI PIBHSIHHS PEaKIii.

SIki aHiOHM Apyroi Ta TPEThOI AHATITHYHHX TPYN BHIUISIOTH BUIBHHHM HOA 13 PO3YHHY
KaJio HOAWIy y KUCIOMY cepeoBuini ? HanummiTe BiAMOBIHI PIBHSAHHS PEAKIii.

SIKi peakuiii BUKOPUCTOBYIOTB JJIsl BU3HAUYEHHS XJIOpUI-10HIB ? HanmumniTe X piBHSIHHS.
SlkuM peareHTOM MOJKHAa BHSBUTH OpOMia- 1 HOOWMI- 10HM MpW IXHIH OJHOYACHIHN
npucytHocTi ? [1osICHITh YoMy 1€ MOKIIMBO ?

[lepepaxyiiTe aHIOHM TpPETHOI AHATNITUYHOI TPYNH 1 HANMIIITH XapakTepHI peakiii ix
BUSIBJICHHS.

Uu MOKHa BUSIBUTH HITPAT-10HU y IPUCYTHOCTI HITPUT-10HIB ?

Slkuit 13 peakTHBIB - a) aMOHIIO XJIOpHJ, O) TiApaT amiaka, B) IIMHKY CyibdaT, MOKHA
BUKOPHUCTATHU AJIs1 BITOKPEMJICHHS apIeHTYM XJIOpUIY BiJl Opominy Ta Hoauny cpibina ?

Ski 13 3anponoHoBaHux nap aHioHiB —a) Cl 1 Br; 6) I 1 NO2, 1 yoMy He MOXyTb OyTH
MPUCYTHIMH OJHOYACHO y KHCIIOMY cepefioBuill ? HaBeniTh piBHAHHSA peakiiil.

SIK Ha3MBAIOTBHCS Peakllii 1 peareHTH, IO Jal0Th MOKJIMBICTh BU3HAUUTH JIaHUM aHIOH y
IPUCYTHOCTI 1HIIUX aHiOHIB ? HaBeniTh NpUKIa y.

Ha3BiTh rpymoBi peareHTH Yy Kiacudikaii aHIOHIB 3a 3JaTHICTIO YTBOPIOBATH
MaJIOPO34MHHI CTIOJIYKH 1 3/ITaTHICTIO BUSIBJISITH OKMCHO-B1IHOBHI BJIACTUBOCTI.
3anponoHyiTe peakuilo g BUSBICHHS OopaT-ioHy. CKiIafiTh BIJNOBIAHI PIBHSHHS
peaxIrii.

Hanumite piBHSHHS peakiiii BUSBJICHHS alleTaT-10HY.

Sk BUABHUTHU HITpAT-10H Y IPUCYTHOCTI HITPUT-10HY 1 HaBMaKH ?

SIK IpoBOAATH MiAOIp PO3UMHHMKA JUIS TBEPJOTO 3pa3Ky PEUYOBHHU ?

Sxuit monepenHiii BUCHOBOK IPO CKJIaJl CyXO1 COJIl MOXKHA 3pOOUTH, SKILO ii 3pa30K HE Ma€e
3abapBieHHS ?

SIkuil BHCHOBOK MpO CKJaJ CyXOi COJi MOXHa 3pOOUTH, SKIIO 3pa30K IOBHICTIO
PO3UMHSETHCS Y BOAL ?

Ski KaTiOHM MOXYTh BXOAUTH IO CKJIaAy aHA30BAHOTO 3pa3Ky, SKIIO MPU HOTO
PO3YMHEHH1 y XJIOPUIHIN KUCIIOTI 13 PO3UMHY BUIISETHCS OLIUI cUpHUCTHI ocar ?



87.

88.

89.

90.
91.

92.

93.

94.

95.

96.

97.
98.

99.

100.

101.
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Yomy B aHaii3l HEBiIOMOi PEYOBHHU BUSBJICHHS KaTiOHIB MPOBOIATH MEpe BUABICHHIM
aHIOHIB ?

Sxi 3aBmaHHS KUTBKICHOTO XIMIYHOTO aHai3y B IUIOMY Ta JUIsl XIMIYHOI TEXHOJOTIl
30kpema?

3a JI0IOMOrol SIKMX ITOKa3HMKIB MOXKHAa XapaKTepu3yBaTH TOYHICTh aHAJITHYHUX
BU3HAYEHb ?

[ITo Take abcoyFOTHA Ta BiJHOCHA MOXMOKA BUMIPIOBaHb?

SIKuMHM  KUIBKICHUMH TIOKa3HUKaMHU XapaKTEepPU3YIOTh CKJIAJ MPOCTHX abo0 CKIAJAHUX
PEYOBHH, PO3UHHIB?

1o Take TUTP PO3UMHY, K OJMHHMIL HOro BUMiprOBaHHSA? SIK Ha MPAKTHUIIl MOYKHA BUKOPUCTATH
THTP PEYOBUHH, SIKY BU3HAYAIOTh, 32 POOOYNM PO3UNHOM?

SIke BU3HAYCHHS Ma€ MOHATTS MOJISIPHOT KOHIIHTpAILIii 1 IK BOHA MaTeMaTHYHO TOB’si3aHa
3 TATPOM PO3YHMHY Ta HABAKKOI PEYOBUHH Y HHOMY?

[ITo o3Hava€e MOHATTS MOJIb-€KBIBAJICHT (IpaM-€KBIBaJIEHT) PEUOBUHHU Ta 5K 1€ TIOB’S3aHO 3
HOPMAaJIbHOIO (EKBIBJICHTHOK) KOHIIEHTPALEI0 PO3YMHY Ta HABaKKOIO PEUYOBUHH Y
HbOMY?

o po3ymiroTh Tia TepMiHAMHU ‘“‘MacoBa 4acTka Ta “TIPOIEHTHA KOHLEHTpAIis” PEeYOBUH
a00 po3unHiB?

SIKi ICHYIOTh MaTeMAaTU4HI CIIBBIAHOIIEHHS M TUTPOM, MOJISIPHICTIO, HOPMAJIBHICTIO Ta
MPOIICHTHOIO KOHIICHTPALI€I0 PO3YHHIB?

Sk MokHa kiacu(ikyBaTH METOAM KUTbKICHOTO XIMIYHOTO aHaIi3y 3a TUIIAMU peakiii?
[Io Take JOOYTOK PO3UMHHOCTI MAJIOPO3UMHHUX PEYOBHUH 1 SIK BIH MOKE€ XapaKTepU3yBaTH
MPUIATHICTh OCaKyBada y METOA1 rpaBiMeTpii?

Ski CriBBIAHOMICHHS MK OCHOBHUMH OJIMHHIISIMA Macy y METO/I1 IpaBiMeTpii?

Mo cmig po3ymiTH MiA HOHATTAMU ‘“‘OcajlkKyBau’, “OcajykyBaHa Ta BaroBa Qopmu’,
“TOYHICTb 3BaXKyBaHHA , “0caau aMOp(QHI Ta KpUCTaliuH1"?

Ski yMOBHU o/1epKaHHS KPYITHOKPUCTAIIUHUX OCa/iB Ta iX OYUCTKU?

SIki OCHOBHI eTanu rpaBIMETPUIHOTO aHATI3y?

Chopmymroiite mOHATTS « TUTPUMETPUIHUI aHATI3Y.

SIki pO3YMHM Ha3MBalOTh IEPBUHHMMHU Ta BTOPMHHUMM cTaHjgaptamu ? HaeniTsh
npukiaau. [lepeniyiTe BUMOTH J10 TEPBUHHOTO CTaHIAPTY.

Cdopmymroiite HACTYIHI MOHSATTS: dbikcanan, TOYKa €KBIBAJICHTHOCTI
(cTeX10METPUYHOCT1), TATPAHT, KIHI[€BA TOUYKA TUTPYBAHHS.

SKi oAMHUILI BUMIPIOBAHHS KOHIEHTpALlli peYOBUH BUKOPUCTOBYIOTh Y TUTPUMETPIT ?
SxuM BUMOraM NOBHHHA BIJNOBIAATH XIMIYHA peakilis, M0 MOKHAa BUKOPHUCTOBYBATH B
TUTPUMETPUYHOMY aHai31 ?

Ha sxi rpynu nmoaiastoTbCs METOAM TUTPUMETPHUYHOTO aHalli3y, B 3aJIEKHOCTI BIJ THUITY
peaxitii ?

Cyrtb 1 k1acu¢ikaiis TATPUMETPUYHUX METO/IIB aHAJI3Y.

Bumoru o peaxiiiii, 1o BAKOPUCTOBYIOTBCS Y TATPUMETPUYHOMY aHAIi31.

Slka TOYHICTh TUTPUMETPUIHHUX METOIB 1 K ii MOKHA TTiABUIIUTH ?

JlaTu BU3Ha4YeHHs TIOHATTAM: EKBIBaJE€HT, (AKTOp EKBIBAIEHTHOCTI, MOJIIpHA Maca
€KBi1BaJICHTA.
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136.

o Take ingukaTopu ? SIki BoHU OyBaioTh ? SIKi BUMOTH Mpea’ IBISIIOTH 10 1HAUKATOPIB ?
o po3yMilOTh MiJ MOHATTSAM «IHTEpBAI TIepexoay 3abapBiIEHHS I1HAMKATOpa» Ta
«TIOKAa3HUK TUTPYBAHHS» ?

[TepemidiTh OCHOBHI €Tanu po3paxyHKOBOTo (rpadivyHOro) crocody BUOOpY iHIuUKaTopa ?
Ha domy rpyHTyeThes BUOIp 1HAMKATOPA, SKE 3HAYEHHS MpH 1IbOMYy Mae cTpubok pH Ha
KpUBIill TUTpYBaHHS ?

VY yoMy nossirae CyTb METOly KMCJIOTHO-OCHOBHOI'O TUTPYBaHHS ?

JlaTn BHU3HAYEHHA MOHATTAM: TOYKAa EKBIBAJICHTHOCTI, TOYKAa CTE€X10METPUYHOCTI,
NOKa3HUK TUTPYBAaHHSA, IMOKAa3HUK 1 1HTEpBAJ MEPEeXolly iHAMKATOpa, KpUBA TUTPYBaHHA,
CTpUOOK TUTPYBAHHS.

Sk BU3HAYUTH TOUYKY €KBIBAJCHTHOCTI (CTEXiOMETPUYHOCTI) MPU KHUCIOTHO-OCHOBHOMY
TUTPYBaHHI ?

Yomy pozunan NaOH 1 HCI He MOKHa BiTHECTH 710 IEPBUHHUX CTaHIAPTIB ?

3a J0IOMOrol $KOi PEYOBMHM MOXKHA MPOBOJUTH CTaHAAPTHU3ALII0 XJIOPOBOIHEBOI
kucnotu ? HaBeniTh BiIMOBIAHY peaKIIito.

YuMm o6ymoBIieHa KapOOHAaTHA Ta 3arajibHa TBEPIICTh BOJH ?

3 SKUM 1HOUKAaTOPOM — METHJIOBHM YEPBOHMM YH METHJIOPAH)XEM — BCTAHOBJICHHS
HOPMAaJIHOCTI COJITHOT KHCJIOTH 32 Oypoto Oyzae TouHimmM ? Binmoine oOrpyHTYyiTE.

JUiss BCTAQHOBJICHHS HOPMAJIBHOCTI PO3YMHY IIKOTO JIYTy B3I TpenapaT IIaBJeBOi
KHCJIOTH, TEPEKPHUCTANI30BaHUI PiK TOMY. SIKOT MOMHJIKH B HOPMAaJIbHOCTI iKOTO JyTy
(tomaTHOT UM BiJ’€MHOT) CIi/1 YEKATH B IIbOMY BUIAJKY ?

Pospaxyiite siky HaBaxkky NayB4O7 - 10H,0 motpi6HO B3sTH Ans npurotyBanHs 500 mi
PO3UYUHY, 110 BUKOPUCTOBYIOTh Il BU3HAUYEHHS KOHLEHTpalii npubmusHo 0,1H. po3uuny
HCI ?

Ckinbku MuTimiTpiB 2H. po3unHy NaOH notpiOHo B3siTH, 1100 npurotyBatu 500 mia 0,1H.
po3uuny NaOH ?

Ckinbku rpamiB HyC,04 + 2H,0 HEoOXiTHO B3ATH I IPUTOTYBaHHS 250 MII pO3YHHY, IO
BUKOPHUCTOBYIOTH /Il BUBHAUEHHS KOHIIEHTpauii npu6ausHo 0,1H. pozunny NaOH ?

VYV sKkuX BUIMAIKaxXx TOUYKA €KBIBAJIGHTHOCTI 1 TOYKAa CTEXIOMETPUYHOCTI CIIBMAAAIOTh, a
KoJIM Hi ?

BusHauuTy MOJISIpHY KOHIIEHTpALlil0 €KBIBaJIEHTa PEYOBUHU Kalii TIPOKCUY y PO3UHUHI 3
MacoBoro yactkoro pedyoBuHu KOH 80%, sikio ryctuHa po3unny aopisHioe 1,065 r/em®,
Bupaxysatu pH y po3unHi aMOHiM TiIpOKCHUAY 3 MOJSPHOIO KOHIIEHTPALIE PEYOBUHU
0,01 MOJTB/ M.

SlkumM BMMOram TOBWHHA BIJNOBIaTH OKHCHO-BIJIHOBHA PEAKIlisl, sKa JIGKUTh B OCHOBI
KUIbKICHUX BU3HAYCHb 7

SIka peaxiiist ISKUTh B OCHOBI TEPMaHTaHATOMETPUIHOTO TUTPYBAHHS ?

B yomy cyTs MeTony nepmaHranatoMeTpii?

B sikomy cepenoBuIlli 3aCTOCOBYETHCS TUTPYBaHHS po3dyHOM KMnO4 1 vomy?

Sk ¢ikcyeThCsl TOUKA €KBIBAJEHTHOCTI B METO/II IEpMaHraHaTOMETpii?

[TosicauTH, 5iK TOTYETBCs pobounii pozurH KMnOg.

Sxi dakTopu BIITMBAarOTh HA 3MiHY KOHIEHTpamii pododoro po3unny? Yomy KMnO, He
BUKOPHUCTOBYIOTh B SIKOCT1 BUX1THOI pE4OBUHU?

Ski BUXiAHI PEYOBHHHM BUKOPHCTOBYIOTH JUIsi BCTAHOBJIEHHS TOYHOI KOHIIEHTparil
po6ouoro po3zunay KMnQO,4?
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SIka pedoBUHA € KaTaIi3aTOPOM IPU MEPMAHTaHATOMETPUYHHUX BU3HAUCHHSX ?

BukopucroBytoun MeTo €1eKTpOHHOTO Oanancy ckinactu OB-peakiii:

H2Ch04 + KMNnOs + HaSO: — COp +. ..

KNMnOs + MnSOs + HHO — MnO> +...
Ckinpku rpamiB KMnO4 moTpiOHO B34TH ISl MPUTOTYBaHHA 2 J1 PO3YMHY 3 THTPOM
0,003510 r/m.

[ToHATTS PO OKCHIUMETPIIO (peroKCHUMETPir0). OKUCHO-BIAHOBHI peaKiiii.

Brume cepenoBuiiia Ha HaIpsiM OKUCHO-BITHOBHUX peakiiii (Ha npukiaai KMnOg). Yomy
daktop ekBiBasieHTHOCTI KMnOg4 Bigpi3HA€TbCS B 3alekHOCTI Big pH pozumny?
Po3spaxyiite ioro 3Ha4€HHsI B Pi3HUX CEPEIOBUIIAX.

[TiniOpat koediieHTH B pIBHSAHHI OKHCHO-BIAHOBHOI peakiii 1 BH3HAYUTH (HAKTOP
€KBIBaJICHTHOCTI /ISl OKUCIIIOBAYa 1 BITHOBHUKA:

KMnO,4 + FeSO,4 + H, SO, — MnSO, + Fez(SO4)3 + K,SO,4 + H,O
OKHCHUK, [1e aTOM, MOJIeKyJIa a00 10H SIKUH: a) € JOHOPOM €JIEKTPOHIB; 0) mpUiiMae y4acThb
B IIPOLIECI OKMCHEHHS;, B) IPUEIHYE CIEKTPOHH; I') BIAJIAE €EKTPOHU; 1) OKHCIIOETHCS.
B yomy mosnsirae cyte MeTony ogometpii ?

Yomy B mepMaHraHATOMETPii BUKOPUCTOBYIOThH JIMINE OKHUCIICHI, a HE BiIHOBIECHI (OpMH
BIAMOBITHUX penokc-map ? Yomy Ha BiAMIHY BiJ IBOTO y HOJOMETpii BUKOPUCTOBYIOTH
o0uBi hopMu peokc-napu ?

Sk BUKOHATH BU3HAYCHHS OKHCHIOBAYIB 1 BIJIHOBHUKIB METOJOM HOJIOMETpIi ?

SIKuX yMOB HEOOXiTHO TOTPUMYBATHCH ISl HOAOMETPUYHUX BUMIPIOBAHb ?

Ski 0cOGMMBOCTI MPUTOTYBaHHS TUTPOBAHUX PO3YMHIB MOy 1 HATPiO Tiocyabdaty ?
Yomy ans HOAOMETPUYHOTO BH3HAYEHHS OKHCHIOBAuYiB BUKOPHUCTOBYIOTH BEIHMKHUI
Hamniok KI ?

VY 4yoMmy 0coOIMBOCTI BUKOPUCTAHHS B IKOCTI IHAMKATOpa KPOXMaIo JUIst HojgoMeTpii ?
[Ilo Take IHAMKATOPU B METOJIaX peAoKcMeTpii? Ski BUHU OyBarOTh ?

YoMy BHHUKAa€e HEOOXITHICTh CTaHAAPTH3aLli PO3UYMHY Tiocynb(aTy HaTpiro 1 fK i
npoBoAATh ? HanmumiiTh BiIMOBIAHI PIBHSAHHS pEaKIliii.

3 SIKOI0 METOIO MPU BU3HAYEHHI M1/l HOJJOMETPUYHUM METOJIOM /10 TUTPOBAHOTO PO3UMHY
JI0JJat0Th Cyab(paTHY KUCIOTY ?

SIK TOSICHIOETBCSL HANPSMOK peakllii, [0 BHKOPHCTOBYETbCA JUISL HOJOMETPUYHOTO
BU3HAYEHHA Mii ?

YoMy mnpu THUTpYBaHHI IIaBJIeBOi KUCIOTH Hepull Kpamii po3UMHYy IepMaHraHary
3HE0ApPBIIOIOTECS TOBUIBHO, TOMI SK B MOJAIBIIOMY 1€ 3HEOApBICHHS IPOXOIUTH
MUTTEBO ?

VY "omy mossrae cyTh METOAY KOMIIEKCOHOMETPUIHOTO TUTPYBAHHS ?

SKi TUTPAHTU BUKOPHUCTOBYIOTH B METO/11 KOMITJIEKCOHOMETPIT ?

[TpuBeniTh NpHUKIAAM IHIUKATOPIB, IIO 3aCTOCOBYIOTHCS Y KOMIUIEKCOHOMETPUYHOMY
TUTPYBaHHI.

HageniTh y 3aranpHOMY BHIVIAJI peakiiiio, sika MPOTIKae MPH B3aeMOJii 10HIB MeTaly 3
TpusoHoM b, a Takoxx cxemMaTHuHy OYyZ0BY KOMIUIEKCY, SIKUI TPU IIbOMY YTBOPIOETHCSL.

Sk BruuBae pH cepenoBunia Ha KOMIJIEKCOHOMETPUYHE TUTPYBAHHS ?
3a 1OTOMOTOI0 SIKHX PEYOBHH MOYKHA MPOBOAUTH CTaHAapTu3aiio Tpwiony b ? HaBenite
BIJIOBIAHY pEaKIIiio.

Sk BUBHAYUTH TOUKY CTEX1OMETPUYHOCTI TPU KOMIUIEKCOHOMETPUIHOMY TUTPYBaHH] ?
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Yomy BU3HAUEHHS HOHIB Fe*" 3a momomoroio EJITA IPOBOJIAITH Y KUCIIOMY CEPEIOBHIL, a
fiorn Ca®* 1 Mg®" BU3HAUaIOTh y cepeoBHIIi amiaaHoro 6ydepa?

VY 4yomy nossirae MexaHi3M Jii MeTaIOXPOMHUX 1HAMKATOPIB MPH KOMIUIEKCOHOMETPUYHUX
BU3HAYEHHSIX ?

Ski cnonyku HasuBaroThCs KomiuiekcoHamu ? Illo take xematm ? Hanwmnite dhopmymnu
BHYTPIIIHBOKOMIUIEKCHUX CHOJYK 3 KOMIUIEKCOHaMU ?

SIki peyoBMHU MO’KHA BU3HAYATH METOJI0M KOMILIEKCOHOMETpii ? Binmosinb oOrpyHTYyiTE.
SIK1 1HAMKATOPH 3aCTOCOBYIOTHCS IIPU KOMITJIEKCOHOMETPUYHHUX BU3HAUCHHSX ?

SIKi yMOBH MPUTOTYBaHHS Ta 30epiraHHs TATPAHTIB B METO/[I KOMIUIEKCOHOMETPIi ?
Bumoro 10 peakiiiii, siKi JiexxaTh B OCHOBI METOY KOMIUIEKCOHOMETPIi.

BurorosneHHs TUTpOBaHOTO po3uuHy TpuiaoHy b (kommuiekcony III). Sk BcraHOBUTH TUTP
OO PO3UYUHY ?

Ski crmocoOM MNPUrOTyBaHHA TUTP AHTY BHKOPHCTOBYIOTH Yy KOMIUIEKCOHOMETPIi?
Binnosiap oOrpyHTyiiTe.

Yomy Jn0piBHIOE (DAKTOp EKBIBAJIEHTHOCTI TPWIOHY b mpu KOMIUIEKCOHOMETPUYHUX
BU3HaUYeHHAX ? YoMy AOpIBHIOE MOJISIpHA Maca €KBIBAIEHTY MeTaly, KM BH3HAYalOTh
KOMIUICKCOHOMETPUIHUM METOJIoM ? BiamoBine oOrpyHTYMTE.

Ha turpysanms 25,0 cm® posunny, sikuii mictuts depym(Il) i depym(Ill) Butpadaerscs
13,7 eM® 0,1 H. po3uuny TpwioHy b npu pH = 2 i 29,6 em® npu pH = 6. Busnauntu
KOHIIGHTPAIL{I0 KOXKHOT0 HOHY hepyMy B po3dmHi y Mr/cm’.

Sxuii 06°em 0,0200 mons/am® po3unny TpwioHy b BuTpauaerscs Ha TutpyBanHs 10,0 oM’
po3unny MgSO, 3 Tutpom piBaum 0,0025 r/em®?

V SKuX CIiBBIIHOIICHHSAX B3a€EMOJIIIOTh KaTIOHM METAJIIB 1 TpujioHa b ?

Sxi atomHi Tpynu KomiuiekcHa 111 yTBOpIOOTH 3B’SI3KM 3 10HAMU METAIiB 1 SIKUW THIT X
XIMIYHUX 3B’ S3KIB ?

Ha yomy 3acHOBaH1 CIEKTPOCKOIIYHI METOAM?

Yum Bizpi3HsI€ThCA GOTOKOIOPUMETPIs BiJ CIEKTPOPOTOMETPIi?

3anuiiTe y MaTeMaTHYHOMY BUIJISII OCHOBHUI 3aKOH CBITJIONOrIMHAHHS byrepa-
Jlam6epra-bepa.

di3u4Ha CyTh MOJIIPHOTO Koe(illleHTa NOTJIMHAHHA B piBHAHHI  byrepa-JlamGepra-bepa?
SIxa mocnioBHICTH Aiil pH BUOOP1 ONTUMAIBHUX YMOB ()OTOMETPUYHOI'O BU3HAUEHHS
pEYOBHH?

o Take “cnextp nornuHaHHs”? HaBeniTe oro rpadiuyne 300paxeHHs.

[Ilo Take “rpamyroBansHut rpadix”? HaBenits ioro rpadiuyne 300pa>keHHS.

[I{o Take OoNTHYHA T'yCTHHA MOTJIMHAIOYOTO CEPEIOBHINA 1 IK BOHA ITO3HAYAETHCS?

Sxuit Gp13uuHUM 3MICT KOe]ilieHTa MOJIIPHOT €KCTUHKIIIT pEeYOBHHH, 1110 TIOTJIMHAE CBITIIO,
MIPH TIEBHIN JTOBXUHI XBWJII 11aJIaf090T0 CBiTNIAa?

. qOMy npu BU3HAYCHHI KOHI_IGHTpaI_Ii'l. p03‘{I/IHeHO.f PCYOBHHU 3a BEJIMYHUHOIO OITHYHOI

T'YCTHHHU PO3YHMHY CJiJ1 OpaTH TUIBKH PO3BEJCH] pO3UMHH?

. SIki IpUCTPOi BUKOPUCTOBYIOTH JJISl IIEPETBOPEHHS CBITIOBOI €HEPrii B €NEeKTPUYHI

CUTHAJIU y cIeKTpodoToMeTpax i GOTOETEKTPOKOIOPHUMETPAX?

Yomy y potokonopumetpii 3akoH byrepa-Jlambepra-bepa BUKOHY€eTbCS HE TOBHICTIO?
Bix sxux ¢dakTopiB 3a5IeKUTh TOYHICTH aHATIZY Y (POTOKOJIOPUMETPIi?

3a SIKUM MPUHIIAIIOM BUOUPAIOTH CBITIODUIETPH Y (DOTOKOTOPUMETPIi?

Ha yomy 6a3yetbes poToxomopuMeTpuyHuil anamiz?
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191.

192.

193.
194.
195.

196.
197.
198.
199.
200.
201.
202.

203.

204.
205.
206.
207.

208.
209.
210.

211.
212.
213.

213.

214.
215.

216.
217.
218.
219.
220.
221.
222.
223.
224.

SIKUM YMHOM MPOBOASATH ONPALIOBAHHS PE3YJIbTATIB XIMIYHOTO aHaJli3y 3a METOJ0M
HallMEHIIMX KBaJpaTiB?
3a gonoMororo sikoi peakuii MokHa Bu3HauuTH KynpyM(Il) poTtomerpuunnm metogom?
HaBenith ii Ta BKaXiTh BIAMOBIIHUMA aHAITUYHUHN €(EKT peakIlii.
SIKUM YMHOM BCTaHOBIIIOIOTH KOHLIEHTpawito Kynpymy(Il) ¢oTomerpuunum meronom?
Hagenith knacudikaiiito e1eKTpoXiMiYHIX METOIIB aHATI3Y.
UuM NOSICHIOETHCS aHOMAJTbHO BUCOKA PYXJIMBICTD TiPOTeH-10HIB Ta T1IPOKCU/I-10HIB Y
BOJHUX PO3YMHAX E€JIEKTPOJITIB?
Ha oMy rpyHTYI0TbCSl HOTEHIIIOMETPUYHI METOIN aHATi3y?
HaBectu mareMaTHuHe BUPAKEHHS BETUYMHU MMOTSHLIATY 1HIUKATOPHOTO €IEKTPO/aA.
[Io Take eneKTpoa MOPIBHAHHS 1 SKi OyBaIOTh BUIU TAKHX €NEKTPOAIB?
SIki OyBarOTh BUIY IHAUKATOPHUX €JIEKTPOIIB?
OnuriTe Oy0BY 1 MPUHIMI ii CKIISTHOTO 1HAMKATOPHOTO €JIEKTPO/Ia.
VY yoMy cyTb PsIMOI OTEHLIOMETPIi?
3 SIKOI0 METOI0 Y IOCIIPKyBaHUN Ta CTAaHJAPTHUM PO3UMHM Y NIPSIMIN OTEHIIOMeTpii
BBOJSTH HAJUIUILIOK iHAU(PEPEHTHOTO EIEKTPOTITY?
VY 4oMy CyTh MOTEHIIIOMETPUYHOTO TUTPYBAHHS 1 B IKUX BUIIQ/IKaX 3aCTOCOBYETHCS MU
meTon?
Ha gomy 6a3yetbest MeTo 1 moisiporpadiqHoro aHaimizy?
SIxi Buam nossiporpadii BU po3pi3HETE 1 YUM BOHH BiJIPi3HIIOTHCS OJIMH BiJ OJTHOTO ?
1o Take KOHLEHTpalliiiHa NoJspU3aLis eaeKTpoaa’?
o Ttake nudysiiinuii abo rpaHUYHU CTpyM y nojsporpadii? SAxy ingopmariito gae
BEJIMYMHA TAKOTO CTPyMy?
VY yomy nepeBaru nosisporpapivHOro METoy aHajlizy HaJl IHIIUMH MeToAaMu?
Sxy iHoOpMarlito A AOCHIIHUKA A€ MosiporpadpiyHa XBuis?
Sxuit napameTp nossiporpagiqHoi XBUIJII BUKOPUCTOBYETHCS JUIS 1IeHTUDIKaLlii
JOCTII)KYBaHOT pe4OBUHU?
Ski enekTpoau 3aCTOCOBYIOThCS B ToJisiporpadax?
[{o Take nonstporpadiuamii GoH 1 A1 4OTro BiH 3aCTOCOBYETHCA?
SIKi BUMOTM IOBHMHHI 3310BOJIBHATH 1HAU(EPEHTHI €EKTPOIIITH, 110 3aCTOCOBYIOTHCS B
nossporpadii? 36. Ski obmacti 3acTocyBaHHs MoJsIporpadivHOro aHamizy?
VY oMy noJsiAraroTh 0COOIMBOCTI XPOHOIIOTEHIIIOMETPUYHOIO METO/ly aHAITI3Y Y
HOPIBHSAHHI 3 KJIACUYHOIO NoJisiporpadiero ?
VY 4omy CyTHICTb €1eKTPO(OPETUIHUX METOIB aHaII3y?
SIKi mapameTpH 3apsHKEHUX YaCTHHOK Ta TTapaMeTPH €JIEKTPUIHOTO TOJIsi BU3HAYAIOTh
HIBUJKICTh PyXy YaCTHHOK B €JIEKTPUYHOMY 110117
Sk BrMBae xapaktep Oydepy Ha enekTpopopeTuuHy pyXJIMBICTh YACTHHOK?
SIxi BUMOTH TIpe1’ IBISIOTHCS 0 HOCITB, B MOpax SKUX BiOyBaeThes enekTpodopes ?
Sxumu criocob6amu BUSBIISIOTEH (pakiiii peyoBUH Ha enekTpodoperpamax?
Y dgomy cyTHICTH i0HO(Ope3y?
Jlnst skuX 1iel 3aCTOCOBYIOTH MpeTapaTuBHUM Ta aHATITUYHHN enekTpodopesn?
HaBectu knacudikarito xpomatorpadiuHux METO/IB aHATI3Y.
Sxi nepeBaru xpomarorpapiyHIUX METO/IIB PO3AUIEHHS! PEYOBHH HaJ| IHIIUMU?
SIKi pO3UMHHUKHU JOLIIBHO 3aCTOCOBYBATH JJISl PO3IIJICHHS MOJSIPHUX PEYOBUH?
VY 4omy CyTHICTh TOHKOILIAPOBOI a1copOLiiiHOT XpoMaTorpadii?
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225. Ha sixomy 3aKoHi 6a3yeThbcs po3noaiibHa Xpomarorpadis. B uomy cyTs 1boro 3akony?

226. SIki iCHYIOTh BUIM PO3MOIITBHOI XpomaTorpadii?

227. SIki HOCIT AJist 3aKpirIeHHS OHI€ET 3 a3 BUKOPUCTOBYIOTH Y pO3IMOAUTEHIN Xpomarorpadii?

228. 1llo Take «IIposIBICHHS XpOMaTOTpaMu»?

229. Y yomy CyTHICTbh PO3IOJIUILHOI XpoMaTorpadii Ha mamepi?

230. Sxwuii MpUHIIKII TOBUHEH BUKOHYBATHCh MPU BHOOP1 CUCTEMU PiaKuX (a3 mis
po3moAuUIbHOT XpoMaTorpadii?

231. Illo Take «BenmuuuHa Rf» 1 sikuii 11 pizuununii 3micT?

232. Yomy Bennunna Rf xoua 1 € TabnuyHOI0, ane MajnonpuaaTHa s i1eHTH}IKaIil peuoBHH
Ha Xpomarorpamax?

233. SIxkum npuitoMOM JOIIUTEHO KOPUCTYBATHCS [UIA 1IeHTU(IKALlT peYOBUH HA
XpoMarorpaMax po3noAiIbHOI XpoMaTorpadii?

234. Sxi icHYIOTh PI3HOBUIM MANEPOBOi PO3MOAUILHOI XpoMaTorpadii 3a TEXHIKO BUKOHAHHS?
SIki mepeBaru i HEJIOJIIKHU ITUX PI3HOBUIIB?

235. IIlo Take MeTO MPOTOYHOI MarepoBOi PO3MOALILHOT XpomaTorpadii i Koau BiH
3aCTOCOBYEThCS?

236. Y 4oMy CYTHICTb OJTHOMIPHOI i IBOMipHOI PO3MOAIIBFHOT XpoMaTorpadii?

237. SIxi € MeTOaM BUSABIICHHS PEUYOBHH Ha XpoMmarorpaMax? ¥ sIKUX BUIAJIKAX 3aCTOCOBYETHCS
TOM, Y IHIIUHA METOI?

238. SIki BUSABIAIOTHCS HEOJIKK OJHOMIpHOT Xpomarorpadii, y 4oMy iX CyTHICTb 1 sIKi mpuiioMu
3aCTOCOBYIOTh JUIsl YCYHEHHSI X HEAOJIKIB ?

6. MeToau HABYAHHSA

[1in 9ac BUBYEHHS TUCUUIUTIHA BUKOPUCTOBYIOTHCS HOPMATHUBHI JIOKYMEHTH,
HAO4YHE OO0JaJHaHHS, KOMIT'IOTEPHI TpOorpaMu 3 BIANOBIAHUM MPOTPaAMHUM
3a0e3MeUYCHHsIM, HAOYHI CTCHIM, KaTaJord HOPMAaTUBHHUX JIOKYMEHTIB, 3aKOHU
Ykpainu To110.

7. @®OpMH KOHTPOJIIO

1.YcHuit 1 nMCbMOBUN MOTOYHUN KOHTPOJIb 3HAHD.

2.DopMOI0 CaMOCTIHOI poOOTH 3100yBaya € BUBUYECHHS CHEIIabHOI JiTepaTypu
Ta BUKOHAHHS 1HIUB1TyaJbHUX 3aBJIaHb.

3. 3aiik.

8. MeToauuHe 320e3nmMeYeHHA

HaykoBo-meTonuune 3abe3nedeHHs] HaBUAIBLHOTO TMPOIECY mMepeadavac:
HaBYaJIbHI TUTAHM, MIPYYHUKHU 1 HAaBYAIbHI MOCIOHUKY; IHCTPYKTUBHO-METOIMYHI
Matepiaii  JTA0OpAaTOPHUX  3aHATh;, JIEpKaBHI  CTaHAApPTH, 1HAUBIIyalbHI
HABYAJIBHO-JIOCTIAHI 3aBJaHHS; KOHTPOJbHI POOOTH; TEKCTOBI Ta €JIEKTPOHHI
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BapiaHTH TECTIB JJIsl MIOTOYHOTO 1 MiJICYMKOBOTO KOHTPOJIIO, METOJAMYHI MaTepiain
JIUISL OpraHi3aliii caMocTiiHOT poO0oTH 3100yBayiB.

10.
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