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1. Onuc HAaBYAJIBHOI AUCIUILIIHHA

«CIIEHITPAKTUKYM 3 AHAJHITUYHHUX JOCILIZKEHD XIMIYHUX

OB’EKTIB»

(Ha3Ba)

I'asy3b 3HaHb, CHIENIAJIBbHICTH, OCBITHIH CTYNIHb

["anmy3b 3HaHb

10 [Tpupoauuyi HAyKH

OCBITHBO-HAyKOBUI
piBEHb

TpeTii

OcCBITHIH CTYIIHb

TOKTOp (himocodii

CoeniajpHICTh 102 «Ximis»

OcBITHBbO-HAYKOBa Ximis

nmporpamMa npodins — Heopraniuna ximist
XapakTepruCTUKa HABYAIBHOT TUCIUTUTIHH

Bun 000B'sI3K0Ba

3aranbHa KUTbKICTh

T'OJINH 270

KinbkicTh kpenuTiB 9

ECTS

KinbkicTh 3MICTOBUX 4

MOTyJTiB

Kypcosuit poexr He nepenbaueno

(pob6ota)

HaBuanpHa nmpakTuka 30

Popma KOHTPOJIIO €K3aMeH

IToxka3HUK HABYAJIBLHOI JUCUUILIIHY JJIS IEHHOI Ta 32049HOI (hpopMU

HABYAHHS

neHHa ¢popMa HaBYaHHs | 3a04Ha (hopma HaBYaHHS
Pik minroroBku (Kypc) 1 1
Cemectp 2 2
Jlex1iiini 3aHATTA 20 20
[TpakTuyHi, CEMIHApChKI
3aHATTS
JlaGopaTopHi 3aHATTS 30 30
HaguanbHa mpakTuka 30 30
CamocriiiHa po0oTa 190 190
InauBiyansHi 3aBIaHHS
KinbkicTh THKHEBHUX 5 5
ayJIMTOPHUX TOJIUH IS
J€HHO1 ()OpMU HAaBYAHHSI




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIUILTIHA

[Mpeametom mucrumurinn  «CHENmpakTUKYyM 3 aHANITUYHUX JOCIHIKEHb
XIMIYHHUX 00’ €KTIB» € BUBUCHHS METO/IIB 1 METOJMK aHaJII3y SAKICHOTO 1 KIJIbKICHOTO
CKJIaJly PEUYOBUHU Ta ii CTPYKTYpH, po3poOKa aHATITUYHUX METOJIB 1 MPAKTUIHE
BUKOHAHHS aHAI31B.

MeTo10 BUBYEHHS AMCHMIUIIHU € (HOpMyBaHHS y 3100yBadiB mpodeciiftHux
3HaHb 3 AHAJNITHUYHOI XiMii OIOT€HHHUX E€JIEMEHTIB 1 IX MPUPOJHUX Ta MITYYHHX
CHOJYK, IO MOXYTb OyTH BUKOPHUCTAHUMH Y SKOCTI €(EeKTHBHHUX MarepiasiB
TEXHIYHOTO 1 arpo010JI0OTTYHOTO MPU3HAYCHHS.

OnaHyBaHHS I11€1 JUCHUIUIIHK Jla€ MalOyTHIM CreriajgicTaM MOXJIUBICTh
noOyayBaTH TPOIECH CHHTE3Y HEOPTraHiYHUX CIOIYK Ta BUTOTOBJICHHIO Ha iX
OCHOBI KOHKYPEHTHO3JaTHUX (YHKIIIOHAIBHUX MaTepialiB 3 MOKpaIleHUMHU
eNeKTpOPI3UYHUMH,  (OTOCTCKTPUYHUMH,  KATATITUYHUMH,  ONTHYHHMH,
COpOIIHHUMH, O10JIOTTYHIMH BIACTHBOCTSIMHU.

OCHOBHUMHU KOMITIETEHTHOCTSIMH, SIKUMU TTIOBUHEH BOJIOITH 300yBay i
BUBUYEHHS JUCIUTIIIHH €:
- 3JaTHICTb J0 aOCTPAKTHOTO MHCIICHHS, aHAJII3Y Ta CUHTE3Y;
3IATHICTh JI0 PETPOCTIIEKTUBHOTO aHAJi3y HAyKOBOTO JOPOOKY Yy Hampsimi
JOCJIIDKEHHST 1HHOBAI[IMHUX TEXHOJIOTIH y XIMil B LIJIOMY Ta aHAJTITUYHIN

XiMii 30Kkpema;
- 3[IaTHICTh F€HEPYBaTH HOBl HAYKOBO-TEOPETUYHI Ta MPAKTUYHO CIIPSMOBAaHI
171e1 (KpeaTHBHICTB);

KOMIUIEKCHICTh Y BOJIOJIIHHI 1H(OPMAIII€0 11010 CYYaCHOTO CTaHy 1 TEHEHIIIH
PO3BUTKY CBITOBOT 1 BITYUU3HSHOI XIMIYHOI HAYKH;
- KOMIUIEKCHICTh y pOo3p0oO0Ill Ta peatizailii HayKOBUX IMPOEKTIB Ta MPorpam;
- KOMIUIEKCHICTh y MPUUHATTI OOTPYHTOBAHUX PIIICHb.
B pe3ynbTaTi BUBUCHHS TUCIUTIIIHU 3100yBad TOBUHEH:
3HATM:
- aHaJi3 Cy4YaCHOTO CTaHy AaHaJITUYHOI XiMil 1 TEXHOJIOTii HEOpraHIYHHUX
pedoBuH YKpainu i kpain CBity;
- OCHOBHI TEpMIHM, $SIKI BUKOPUCTOBYIOTHCS B AaHANITHYHINA XiMii, BHUIH
MPOAYKIIii, CKJIaJl Ta BIACTUBOCTI BUXIJTHUX PEAreHTIiB JJIsl CHHTE3y, BAMOTH
710 SIKOCT1 XIMIYHMX PEareHTIB;
- (i3uko-XiMiuHI Ta (PI3UYHI aCMEKTH XIMIYHOTO aHalli3y HEOpraHIYHUX
MaTepialiiB TEXHIYHOTO 1 arpo0i0NOTiYHOr0 MPU3HAYEHHS 3 MOKPAIICHUMU
eJNEeKTPOPI3UYHUMH, (POTOCIEKTPUUHUMH, KATATITUYHUMH, ONTHYHHMH,
COpOIIHHUMH, O10JIOTTYHUMH BIIACTHBOCTSIMH;



BUMOTH CTaHJIApPTIB /10 CUPOBUHHU, TOTOBOI IIJILOBOI MPOAYKIIT XIMIYHHUX
BUPOOHUIITB Ta JI0 PEareHTIB JJIs iX aHaJi3y;
OCHOBHM 1HTEHCH(IKaIlli MPOLECIiB CHUHTE3y 1 aHajizy, y T.4. METOJIOM
MaTEeMaTUYHOTO TUTAHYBaHHSI €KCIIEPUMEHTIB.

BMiTH:

3aCTOCOBYBaTH HAYKOBO OOTIPYHTOBaHi, €(EKTHUBHI, eHepro30epirardi
cnocobu aHamizy PpI3HUX THUIIB MarepialiB HEOPraHiyHOi MPUPO.IH;
KOPHCTYBAaTUCS CYYaCHUMHM METOJIaMHd  MaTeMaTU4YHOrO IUTAHYyBaHHS
EKCIIEPUMEHTIB, KOHTPOJIO TEXHOJOTIYHUMHU ONepalisiMU, BHU3HAYATH
OCHOBHI XIMIKO-aHATITUYHI XapaKTEePUCTUKHA CUPOBUHH, TOTOBOT ITPOIYKIIii;
CTBOPIOBAaTH HOB1 3HAHHS 4Y€pe3 OPUTIHAJIBHI JOCHIJKCHHS, SKICTh SIKMX
MOe OyTH BU3HAHA Ha HaIlIOHAJIbLHOMY Ta MDKHAPOJHOMY PI1BHSX;

OpaTH y4yacTh y HAYKOBHUX JHMCKYCISIX HA MDDKHApOJHOMY PiBHI, BIJICTOIOBATH
CBOIO BJIACHY IMO3HMIIII0 Ha KOH(DEpeHIIisX, ceMiHapax ta Gopymax;

Opatiu y4yacTh y KPUTHUYHOMY Jiajo3l Ta 3alliKaBUTH PeE3yJIbTaTaMH
JOCJIIKEHHS,

MPOBOJMTH KPUTHYHMI aHall13 Pi3HUX 1HOOpMaALIMHUX HKEPeIl, KOHKPETHUX
OCBITHIX, HAyKOBHUX Ta NpodeciiHUX TEKCTIB y Tally3l aHaJITU4YHOI 1
HEOPTaHIYHOI XIMii Ta CYMIKHUX TaTy3eil;

KPUTUYHO CIPUHAMATHU Ta aHAJII3yBaTH UyXI1 AYMKU W 17€i, IIyKaTH BJacHI
[UIAXU BUPIMICHHS TPOOJieMH, 3A1MCHIOBATH KPUTHUYHUN aHali3 BIACHHX
MaTepiais;

reHepyBaTH BIacHi 1€l Ta mpuiiMaTu OOIPyHTOBAHI PIIICHHS.



3. CTpyKTypa HABYAJBHOI M CIUILIIHH

MIOBHOT'0 TEPMIHY JICHHOI (3a04HO1) (hopMu HaBYaAHHS

HazBu 3micToBUX

KinekicTs roguna

MOJIYJIIB 1 TeM

JeHHa popma

3aouHa Gopma

yCbO- y TOMY YHUCIIi yCBhOTO y TOMY YHUCIIi
ro a | o | ;ma | iH3| C.p. q| 0| Jga | iH | cp
0 6 | &
3wmictoBuii MoayInb 1. MaTemaTHuHe TUTAaHYBAaHHS €KCIIEPUMEHTIB
Tema 1. MonaenroBaHHsa 14 2 2 10 14 2 2 10
B HEOpraHiuHIN XiMii Ta
XIMIYHOMY aHaii31
Tema 2. Tunu moneneit | 24 | 2 2 20 24 2 2 20
MaTEeMaTHYHOTO
MOJICTIIOBAHHS B
XiMiuHill ekcriepuMeH-
TajbHil poOOTI
Tema 3. Maremaruune 24 | 2 2 20 24 2 2 20
TJIaHyBaHHS XIMIYHOTO
EKCIIEPUMEHTY
3micToBUN MOAYIIH 2. METOAM 1 METOUKH XIMIYHOTO aHaI3y
Tema 4. SIxicHuit 16 | 2 4 10 16 2 4 10
aHaI3 CIOJIYK
Tema 5. KinbkicHuit 14 | 2 2 10 14 2 2 10
XIMIYHUNA aHai3
METOOM IpaBiMeTpii
Tema 6. KinbkicHuit 26 | 2 4 20 26 2 4 20
XIMIYHUN aHaJi3
METOAaMH TUTPUMETPIi
3micToBuid MOAy b 3. Di3uKO-XiMiduHI (IHCTpYMEHTAIbH1) METOIM aHAJII3

Tema 7. [Totermiomerpisy 18 1 2 15 18 1 2 15
1 TOTCHITIOMETPUYHE
TUTPYBAaHHSA
Tema 8. Enextpoximiu- | 34 | 3 6 25 34 3 6 25
HUU aHalli3 METO0OM
XPOHOMOTEHITIOMETPii
Tema 9. CiekTpanbHi 24 | 2 2 20 24 2 2 20
(onTHYHI) METOIH
aHaji3zy cnocobom
dbortomeTpii 1 [4
CHEKTPOCKOMIi
Tema 10. Tepmiunuit 18 1 2 15 18 1 2 15
aHai3
Tema 11. Xpomarorpa- 18 1 2 15 18

¢biuHMit aHaIi3 METOI0M
anepoBoi XpoMaTorpa-
¢bii Ta KaniasAPHOTO
enexkTpodopesy




HazBu 3micToBUX KinekicTs rogua
MOJYJIB 1 TeM JieHHa popma 3aouHa Gopma
yChO- y TOMY YHCJI yChOTO y TOMY YHCJII
ro A | o | ma |iHg| c.p. A|m|ma | iH |cp
0 §) i

3micToBuii Moaysb 4. HaBuanbHa nmpakTHKa 1010 aHAJTI3y Ta BCTAHOBIIEHHS (popMyIn

XIMIYHOI CHOJTYKH

(40 [ [30] | [10] I
Yeworo rogun | 270 | 20 | 3 | 30 190 | 90 120 60
0 0
4. Temu 1a00paTOPHUX 3AHATH
Ne Hasga Temn KinbkicTs
n/m rOAHNH
1 2 3
1. BuBuenHs mpaBui Gpi3UUYHOrO i MAaTEMAaTHYHOTO MOJICITFOBAHHS 3
2 CroxacTUyHi, CTATUCTUYHI Ta ACTEPMIHOBaHI MOJIeN y IUIAHYBaHHI XIMIYHOTO 3
EKCIIEPUMEHTY peaKIlii.
3. BuBueHHs mpaBuII 1 peakiliil SKiCHOTO aHali3y KaTiOHIB, aHIOHIB Ta CHIOIYK 4
4. 3acTocyBaHHsI METOJy TpaBIMETpii y KITbKICHOMY aHai31
5. 3acTocyBaHHSA METOIB HEHTpati3allii, peToKCMeTpii, KOMITIEKCOHOMETPIi,
0Ca/KYBaJIbHOTO TUTPYBAHHS y KUTbKICHOMY aHai31
6. MeTouku MOTEHIIIOMETpii 1 iI0HOMETpil AJist BUMiproBaHHs pH, KoHIIeHTpaIlii 2
KaTiOHIB Ta aHIOHIB
TexHika BUMiIpIOBaHb METO/I0M XPOHOIIOTEHI[IOMETpii 6
8. Texnika aHadiTHYHOI poOOTH MeToAaMu (oToeNeKTpoKoIopuMeTpii Ta 4 2
CIIEKTPOCKOITI{
0. TexHika BUMipIOBaHb MU(EpEeHIIHHO-TEPMIYHIM aHATI30M 2
10. |Texuika po6oTH criocobom manepoBoi xpomaTtorpadii Ta KaniaspHOTo
Pa3om no 1adbopaTopHuM podoTaM 30

5. KOHTpO/IbHI NMUTAHHS, KOMIUIEKTH TeCTiB /Jisi BU3HAYEHHS PiBHSA

3aCBO€HHHA 3HAHb 3n06yBaann.

i

SIk1 3aBmaHHs MOAEIFOBAHHA B XiMii?

SIxa mpupoa MOJENOBaHHS MOAIOHUX 00’ €KTiB ?
1o 1eKUTh B OCHOBI (hi3UYHOTO MOICTIOBAHHS ?
SIki mepeBaru i HeJOMIKU (PI3UYHOTO MOJICITIOBAHHS ?




11.
12.
13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

Mo B HaitbiMbIIINi Mipi cOO0I0 MpeNCTaBIIsie MAaTEeMATUYHE MOJICTIOBAHHS ?: a) CTATUCTHYHY
00poOKy pe3ynbTariB aHamizy; 0) CHCTEeMYy BIJIOMUX MaTEMaTHYHHUX pIBHSIHb, B)
MaTeMaTHYHUI MPOrHO3 TOBEIIHKH a00 BIACTUBOCTEH XIMIYHOTO 00 €KTY.
Ski THII MaTEeMaTUYHUX MOJIENICH € HaHOUIhIIT BYKMBAHUMU TSI XIMIYHOTO €KCTICPUMEHTY?
Sxi momeni OyayroThCsi Ha OCHOBI HMOBIPHICHHUX YSBIIGHb IIPO TMPOIECH B 00’ €KTax
MO/IEITIOBAHHS Ta JO3BOJISIFOTH IIPOTHO3YBATH HOTO MOBEIIHKY UITXOM BUPaxXyBaHHS (QYHKITiH
pO3MoaiTy HMOBIPHOCTEH MIPH 3MIHHUX, SIKI XapaKTePU3YIOTh JTOCHTIPKYBaHi BIIaCTUBOCTI ?
Ski moneni OymyroThCs HA OCHOBI €KCIIEPUMEHTAJIBHUX JIaHHUX, OJIEP)KAHMX Ha PEeabHOMY
00’€KTiB B yMOBaX BIUIMBY Ha HbOTO BUIIAJIKOBUX 30ypEeHb.
SIKi 3MiHHI XIMIYHOTO 00’ €KTY 3B’S3YIOTh CTATHCTUYHI MaTeMaTH4HI MoJei ?
Sk 3a1a€ThCs BUJ CIIBBIIHONICHD 3HAYEHb BUX1IHUX Ta BXIAHUX 3MIHHUX XIMIYHOTO 00’ €KTY
y CTaTUCTUYHIA MaTeMaTU4HIi Moaeni ?
[Io mokyTajieHo B OCHOBY BU3HAYCHHS NTApaMETPiB CTATUCTHYHOI MaTEeMaTHIHOT MO1ei?
Ha3BiTh 0CHOBHI eTanyu moOyA0BH CTATUCTHYHOI MOJICIII.
Ski aii aHamiTHKA, KOJIM SKUKCH MMapaMeTp CTaTUCTUYHOT MOJIENII TP MEePEBIPIll BUSBISIETHCS
HE3HA4YHUM ?
SIK epeBips€ThCS aeKBAaTHICTh MaTeMaTHYHOI Moiemi?
Ska HaliBaxJIMBimIa 001aCTh BUKOPUCTAHHS CTATUCTHYHOTO MATEMAaTUIHOT'O MOJICTTIOBAHHS Y
BUKOHAHHI EKCIICPUMEHTIB ?
Ha womy OynyroTbes nerepminoBaHi mojedni ?
Buxopucranas ¢yHkiii OakaHocti XappiHTrToHa Ui PINIEHHS ONTHMI3alii XiMIYHOTO
EKCIICPUMECHTY.
JlatiTe BU3HAYCHHS TOHATTIO «SIKICHUH XIMIYHUI aHami3y». Ska rioro merta? I1{o mokimaaeHo B
OCHOBY BUKOHAHHS SIKICHOTO XIMIYHOTO aHai3y?
o Take ananimuuna peaxyia ? HaBeqiTh NPUKIAIN aHATITHYHAX PEAKIIIH.
Jaiite knacugikaiito aHaAIITHYHUX PEaKLii 3a ClocoOOM X BUKOHAHHS.
[TepepaxyiiTe OCHOBHI BUMOTH JI0 aHATITUYHUX PEAKITiH.
[Ilo moTpiOHO po3yMiTH MiJ yymaugicmio 1 cerexmuenicmio anamiTuaHoi peakmii ? Lo
XapaKTepU3ye MOHATTS GIOKpUBAHUL MiHiMym 7
[lo Take ananimuunuii peacenm ? 3a sIKOI0 03HAKOIO BCl peareHTH, 1110 BUKOPHUCTOBYIOTHCS
y SKICHOMY XIMIYHOMY aHaji3i, MiApO3IIsAI0Th Ha TPYIOBI, CEJIEKTUBHI Ta crienudivni ?
XapakTepu3ynTe ixX 1 HaBelITh MPUKIIA]IH.
Y 4oMy CyTHICTH APOOHOTO 1 CHCTEMATHYHOTO X0y aHATI3y ?
Ha mo Bkasye epanuuna (MiHIManbHa) KOHYermpayis 1 SK MaTeMaTUYHO BOHA 3B’s3aHA 3
BIJIKPMBAHUM MiHIMyMOM ?
[Ilo o3Havae TepMiH ararimuyna epyna kamioxieé 7 3 sIKOI METOI0 BBEACHO II€ TIOHATTS B
NPaKTUKY SAKICHOTO XIMIYHOTO aHami3y?
Hagenite amiauno-ocharny knacudikariito katioHiB 6ioreHHoi aii. HaBenits 111 KOKHOT
aQHATITUYHOI TPYIN: TPYIIOBUIA pEareHT; MePeliK KaTiOHIB; CIUIbHY XIMIYHY pEaKIliio.
Sk moTpiOHO MTPOBOIUTH 17IEHTU(DIKAITIIO OKPEMOTO KaTIOHY B CEPEIMHI aHAIITUYHO1 TPYITH
? Yu notpiOHO MpU IbOMY BUKOHYBATH MEBHY MOCIIIOBHICTH Jii ?
Yum Bigpiszaserses BusaBieHHs ionis Na™ miero K[Sb(OH)s] Bix iX BiAKpUTTS LMHK-ypaHij-
aneraTom?
Sk niroTh KUCa0TH 1 coini amoHiro Ha K[Sb(OH)s] ?
YoMy y Jy’KHOMY CepeloBHIi He MokHA BusBUTH i0HM K miero Nas[Co(NO2)s] ?



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.

SIKUX yMOB CJIiJ] 10JE€PXKyBaTUCh NpH BUsBIEHH] ioHiB NH4" 3a 1omomororo jyris ?

SIKuX yMOB CIifi J0flepKyBaTHCh TIpH BusiBieHHi Mg®" y Burmsaai MgNH4PO4. HanuutiTs
PIBHSHHS peaxiii.

VYV yomy nonsrae BiamiHHICcTh [ aHamiTHYHOT rpynu katioHiB Bix | aHamiTHYHOI rpynu 3a
amiauHO-pocdaTHOIO Kiacudikaiiero ?

YoMy npu BUsBNEeHHI Ba?" IuxpoMaroM Kaniro 106aBIsSIOTE alleTaT HaTpiio ?

SIki 10HM 3aBaXxarOTh BUSABIEHHIO KabIlito po3uyrnHoM CaSO4 ?

SIki 10HM 3aBaXxalOTh BUSABICHHIO KabIlito po3dynHOM (NH4)2C204 ?

SIKUM peakTHBOM MOXHA BUSBUTH KaJbIiil Y IPUCYTHOCTI CTPOHILiIO ?

SIKi KaTIOHU 3aBa)KalOTh BUABJIEHHIO MarHito y BUrisini MgNH4PO4 ?

SIxi xationu Il aHamiTHYHOT rPyNH MOXKHA BIAKPUTH crienuiyHIMHU peakiismu ? Hanumite
PIBHSIHHS ITUX PEAKITiH.

Skwuit kosmip MaroTh GocdaTH JIy)KHO3EMETBHUX METAIIB ?

Yuwm Bigpizuserses 1A nmiarpyna xarionis Big [Ib miarpynu ?

INapokcunu sikux karioHis Il anamiTHaHO1 rpynu MaroTh aMm(oTepHi BIacTuBoCTi ? JloBemiTh
1€ BiJIMOBITHUMH PEAKIIISIMHU.

SAx ocamutu Al(OH)3 3 po3uuny anromiHaty ?

Sk Binkputu ionn AIP* i Zn?* i3 ix cymimi 3 iHmuMu kationamu ?

CKJIafiTh piBHAHHS peaxilii oKUCIeHHs ioHiB Mn?" B KucioMy i JTy)KHOMY cepeoBUIIaX.
SIxuit 30BHILIHIN eeKT peakilii MO)KHAa BUKOPUCTATH JJIS BIAKPUTTS 10HA MaHraHa ?
CxnaaiTh piBHSHHS PEAKIN pO3/IIJICHHS 1 BUSIBJICHHS KaTiOHIB Y PO3UMHAX, 110 MICTATh:
ionn 1) Fe’", Mn?", Co?" ; 2) AI**, Fe**, Zn*" ; 3) Ba**, Zn**, Ni*".

VY BUTTIS1 IKUX CIIOJIYK BIAOKPEMITIOIOTH KaTioHu [V Tpymnu BiJ KaTioHIB 1HIIMX TPy ?
HanuuniTe piBHAHHA peakiili BHABIEHHS Ag' 3 BUKOPUCTaHHAM CTafii Aii TpyHoBHM
peareHToM.

SIx BussuTH ionu Pb*" B npucyrHocTi ionis Ag* ?

Yuwm BiapizusaeTses 11 ananiTuuna rpyna kationis Bif Il anamituynoi rpynu ?

SIki cronmyku OyayTh B Ocajli 1 B pO3UMHIi, SKIIO HAa CyMIIl HITPATiB KaTiOHIB YCiX Tpyn
HOJISATH HAJJIUIIKOM pO34nHY amiaky ? BiZmoBigs NPOLTIOCTPYHTE PIBHSAHHIMH PEAKIIIM.
SIki ciosyKy yTBOPIOIOTHCS MPH JIii HAJUTUIIKY YTy Ha CyMIII HITPATiB KaTiOHIB YCIX TPy
? CkymaniTh piBHSHHS PEaKIlii sl KaTiOHIB, 110 OyIyTh y PO3YHHI.

Sk BUSIBUTH KYTIPYyM y CyMiIlli KaTioOHIB ?

BiJKpUTTIO SKMX KaTiOHIB B X0/ aHAi3y iX cymimi 3aBaxaroTs ioHn Cu®" ?

Ski XiMiKO-aHAITUYHI BIACTUBOCTI MOKJIAICHO B OCHOBY KJacudikailii aHiOHIB ?
Hanumite ¢opMynu cHoiayk, SKi YTBOPIOIOTh aHIOHM MEpILIOi aHATITHYHOI TpymH 3
PO3YUHHHUMU COJISIMU Oapito.

Hanumite piBHAHHS peakiiii B3aeMoii HaTpisg TeTpabopaTa 3 pO3UMHOM 0apiro XJIOpULIY.
SIki aHIOHUM TIEPIIOT AHANITUYHOT TPYITH BITHOCATHCSA: a) 10 OKUCHUKIB;,  0) /10 BITHOBHUKIB
?

Skwuii aH10H MEepIIoi aHATITUYHOI TPYITH OJTHOYACHO € OKUCHUKOM 1 BiTHOBHUKOM? [10sICHITE
yomy? HaBemiTh BIAMOBIIHI PIBHSIHHS PEAKITIH.

SIKi aHIOHM MepIIoi aHAITUYHOI TPYIH :

a) 3He0apBII0I0Th po3unH KMnOy, mikuciaeHuit cynb(aTHOO KHCIOTOIO;

0) 3HEOAPBIIIOIOTH PO3YMH HOAY ?

SIk1 OKMCHO-BIHOBHI BIIACTUBOCTI BOHU BUSBISAIOTE ?



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.
73.

74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

SIKi aHIOHM TepIIOT aHATITHYHOI TPYIHU BUIUIAIOTH BUIBHUH MO 13 Kamist HOAUIy y KUCIOMY
cepenoBuili ? SIKi OKHCHO-BITHOBHI BIACTUBOCTI BOHU BUSIBISIOTH ?

SIKi aHIOHM MepLIoi aHATITHYHOI TPYIU MiJ Ai€l0 MiHEpAIbHUX KHUCIOT YTBOPIOIOTH JIETKI
criostyku ? Sk ix BUSBIsItOTH ? HanmuiniTe BiAMOBIAHI PIBHSHHS PEaKIIii.

SIki aHIOHUM TEPIIOT AHANITUYHOT TPYITH MOKHA BUSIBUTH MOJIIOIEHOBOIO PiIMHOIO ? SKmif ix
ckian ? Hamumite popMysin yTBOPIOBAHUX MTPH ITOMY CITOJTYK.

Ski opraHiyHi peareHTH BHKOPHCTOBYIOTH JJIs BHUSIBJICHHS aHIOHIB MEPIIOi aHATITHYHOI
rpynu ? Hanmumite ix hopmysu.

SIK BUSBUTH KapOOHAT- Y MPUCYTHOCTI cynbdar-iony ?

Sk BusBUTH (hocdar-ioH B cyMillli aHIOHIB NepIIOi rpynu?

[epepaxyiiTe aHiOHM IPYTO1 aHATITUYHOI IPYIIH, HA3BITh TPYNOBUN peareHT Ta yMOBHU HOTO
i,

Ski aHiOHM PYToi Ta TPETHOT AHATITHYHUX TPYI BITHOCATHLCS J0: a) aHIOHIB-OKHCITIOBAYIB;
0) aH1OHIB-BiJTHOBHUKIB ?

Ski aHiOHM ApPYroi Ta TPEThOi AHATITHYHHMX TPYyN 3HEOAPBIIOIOTH po3uMH Homy ? Ski
BJIACTUBOCTI XapaKTepHi 1Jis1 HUX ? HamuimiTe BIAMOBIHI PIBHSHHS pEaKIIiii.

SIKi aHIOHM APYTOi Ta TPETHOI AHATITUYHUX TPYI BUAUISIOTH BUTBHHUM MO/ 13 pO3UMHY KaJIito
Homuay y Kuciomy cepeoBuii ? HanuimriTe BiAMOBIAHI PIBHSHHS PEeaKLiid.

SIKi peakiii BUKOPUCTOBYIOTD IS BU3ZHAUYEHHS XJIOpHUI-10HIB ? HanmumiTe X piBHSIHHS.
SxuM peareHTOM MOXKHA BHUSBUTH Opomin- 1 WOAMI- 10HM TpU IXHIM OJHOYACHIN
npucytHocTi ? [TosicHITE YoMy 11€ MOKJIUBO ?

BUSIBJICHHSI.

Uu MOKHA BUSIBUTH HITPAT-IOHH Y IPUCYTHOCTI HITPUT-10HIB ?

SIkuil 13 peakTUBIB - a) aMOHIIO XJIOpUA, 0) rinpar amiaka, B) IUHKY cylab(paT, MOKHA
BUKOPUCTATH JJIS BIIOKPEMJICHHS apreHTYM XJIOpUIy BiJ Opominy Ta ioauny cpibia ?

Sxi 13 3anmponoHoBaHux nap aHioHiB — a) CI71 Br; 6) I' 1 NO;", i 4omy He MOXYyTb OyTH
IPUCYTHIMHU OHOYACHO y KUCIOMY cepenoBuii ? HaBeniTe piBHAHHS peakiliil.

SIK Ha3WMBAIOTHCS peakuii 1 peareHTH, 10 AAI0Th MOXKJIHMBICTh BU3HAUUTH JaHUN aHIOH Y
MPUCYTHOCTI 1HIUX aHioHIB ? HaBemiTh mpukiagy.

Ha3BiTh TpymoBi peareHTd y kiacudikaiii aHIOHIB 3a 3/IaTHICTIO YTBOPIOBATH
MaJjIOpO3YMHHI CITOIYKH 1 3JaTHICTIO BUSBJISTH OKUCHO-BITHOBHI BJIACTUBOCTI.
3anponoHylTe peakiiro s BUSABICHHS Oopar-ioHy. CKIamiTh BiJIMOBIIHI PIBHSIHHSI
peaxIrii.

Hanumrite piBHAHHS peakiiii BUSBICHHS alleTaT-10HY.

SIK BUSIBUTH HITpPAT-10H Y IPUCYTHOCT1 HITPUT-10HY 1 HABMAKH ?

SIK IpoBOAATH MiAOIP POZUMHHMKA IS TBEPOTO 3pa3Ky PEUYOBUHU ?

Skuit monepeHIi BUCHOBOK MPO CKJIAJ] CyX0i COJIi MOXKHA 3pOOUTH, SAKIIO ii 3pa30K HE Mae
3abapBieHHS ?

Slkuii BHCHOBOK TIPO CKJIAJT CYXOi COJIl MOJXXHa 3pOOWTH, SKIIO 3pPa30K IOBHICTIO
PO3YMHSETHCSA Y BOI 7

Sxi KaTioHM MOXYTh BXOJWUTH JI0 CKIAJy aHAi30BaHOTO 3pa3Ky, SKIIO0 TpHU HOro
PO3YMHEHHI Y XJIOPUIHIN KUCIIOTI 13 PO3UYUHY BUALISAETHCS OUTHI CUpHUCTHIA ocay ?

YoMy B aHaii3i HEBIIOMOi PEYOBHHU BUSBJICHHS KaTiOHIB MPOBOJATH NEPe]] BUSABICHHIM
aHiOHIB ?
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89.

90.
91.
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99.

100.
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103.
104.

105.
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107.

108.
109.
110.
111.
112.

113.

Sxi 3aBmaHHS KUIBKICHOTO XIMIYHOTO aHAi3y B IUIOMY Ta s XIMIYHOI TEXHOJOTii
30Kpema?

3a [0MOMOrol0 SIKMX ITOKa3HUKIB MOXKHA XapaKTepHU3yBaTH TOYHICTh aHAIITUYHUX
BU3HAYEHb ?

[ITo Take abcoyfOTHA Ta BiJHOCHA MOXHWOKA BUMIPIOBaHb?

SKkUMH KUIBKICHUMHM TIOKa3HHUKaMHU XapaKTEepHU3yIOTh CKJIaJ MPOCTUX abo CKIIaJHUX
PEYOBHH, PO3UHHIB?

o Take TUTP pO3UMHY, SIKI OAUHUII HOTO BUMIPIOBaHHS? SIK Ha MPaKTUIll MO>KHA BUKOPUCTATH
THUTP PEUOBHHH, SIKY BU3HAYAIOTh, 32 POOOYNM PO3UNHOM?

SIke BU3HAUEHHS MA€ MOHATTS MOJIAPHOI KOHLIEHTPAIII] 1 IK BOHa MaTEeMaTHYHO OB s13aHa 3
TUTPOM PO3YUHY Ta HABAKKOIO PEYOBUHU Y HbOMY?

[I{o o3Ha4a€e MOHATTS MOJIb-€KBIBAJICHT (TpaM-eKBIBaJICHT) PEUOBUHH Ta SIK L€ TIOB S3aHO 3
HOPMAaJIbHOIO (€KBIBaJICHTHOO) KOHIICHTPAIII€I0 PO3YMHY Ta HABAXKKOIO PEYOBUHH Y HHOMY?
[Io po3yMirOTh Tijl TEpMiHAMH ‘‘MacoBa 4acTKa’ Ta ‘“IpPOIEHTHA KOHIEHTpAIlis PEUOBHUH
a00 po34nHiB?

Ski iCHYIOTh MaTeMaTHU4HI CHiBBIAHOMIEHHS MK TUTPOM, MOJISIPHICTIO, HOPMAJIBHICTIO Ta
IPOIIEHTHOIO KOHIICHTPALI€I0 PO3YHHIB?

Sk MoxHa KIacu(iKyBaTH METOJIM KITBKICHOTO XIMIYHOTO aHaIli3y 3a TUIIAMH peaKiii?
[ITo Take 7OOYTOK PO3YMHHOCTI MAJIOPO3YMHHUX PEUOBHH 1 K BIH MOXKE XapaKTepU3yBaTH
NPUIATHICTh OCAJKyBadya y METO/ rpaBiMeTpii?

Ski ciiBBITHOIIIEHHS MI>)K OCHOBHUMH OJIMHMIISIMU MacH y METOJIi TpaBiMeTpii?

Mo cmig po3yMiTH Mg MOHATTAMH ‘‘Oca/KyBad”’, “oca/pkyBaHa Ta BaroBa ¢Gopmu’,
“TOYHICTH 3BAXYBaHHA , “‘ocaau aMmop(dHi Ta KpucTaiuHi”?

Ski yMOBHU oiep)KaHHS KPYITHOKPUCTATIYHUX OCAIB Ta iX OUUCTKH?

SIKi OCHOBHI €Tanu rpaBiIMETPUYHOTO aHAII3Y?

Cdopmymioiite moHATTS « TUTPUMETPUUHUI aHATI3».

Ski pO3YMHU HA3WBAIOTh IEPBUHHUMU Ta BTOPUHHUMH CTaHaapTamu ? HaBeiTh mpuKIaIm.
[epeniuiTe BUMOTH 710 IEPBUHHOTO CTAaHIAPTY.

CdopmymroiiTe HaCTyIHI TOHATTS: (iKcaHal, TOYKA €KBIBAJIEHTHOCTI (CTEX10METPHUYHOCTI),
TUTPAHT, KIHLIEBA TOUYKA TUTPYBAHHS.

SIki omHUII BUMIPIOBaHHS KOHIIEHTPAIIIl peYOBUH BUKOPUCTOBYIOTh Y THUTPUMETPIi ?
SlkuM BUMOTAaM TMMOBMHHA BIAMOBIAATH XIMiYHA PEAKIlis, 1[0 MOXXHA BUKOPHUCTOBYBATH B
TUTPUMETPUIHOMY aHai31 ?

Ha sxi rpynu nmominsioTbcss METOAM TUTPUMETPUYHOIO aHaNi3y, B 3aJ€KHOCTI BiJ THILY
peaxitii ?

Cyrtb 1 k1acu¢ikaiis TATPUMETPUYHUX METO/IIB aHAIII3Yy.

Bumoru o peakiiiii, 1110 BAKOPUCTOBYIOTHCS Y TATPUMETPUYHOMY aHAII31.

Slka TOYHICTH TUTPUMETPUYHUX METOJIB 1 5K i1 MOXKHA TABUIITUTH ?

Jlatn BUW3HA4YEHHS TIOHATTSM: EKBIBAJICHT, (AKTOp EKBIBAJCHTHOCTI, MOJIApHA Maca
€KBi1BaJICHTA.

[{o Take ingukaTopu ? SIki BoHM OyBarOTh ? SIKi BUMOTH Mpe’ IBISIOTH O 1HIUKATOPIB ?
o po3yMiloTh MiJ MOHATTSAM «IHTEpBal TEepexoay 3abapBIEHHS I1HAMKATOpa» Ta
«TIOKAa3HUK TUTPYBaHHS» ?
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125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.

136.

137.
138.

[epeniuiTh OCHOBHI eTanu po3paxyHKOBOro (rpagiuHoro) crnoco0y BuOopy iHIMKaTopa ?
Ha 4omy rpyHTyeThCs BUOIp iHAMKATOpa, sIKE 3HAYEHHS NpU LbOMY Mae ctpubok pH Ha
KpHBIiil TUTpYyBaHHA ?

VY 4yomy mosdrae cyTb METOy KHCIOTHO-OCHOBHOT'O TUTPYBAHHS ?

JlaTu BU3HAYCHHS MOHATTSAM: TOYKA €KBIBAJICHTHOCT1, TOYKA CTEXIOMETPUYHOCTI, TOKa3HUK
TATPYBaHHS, MOKA3HUK 1 IHTEpPBaJ MEPEXOay 1HJAMKATOpA, KpUBAa TUTPYBAHHS, CTPHUOOK
TUTPYBaHHS.

Sk BH3HAYUTH TOYKY €KBIBAJICHTHOCTI (CTEXIOMETPUYHOCTI) MPH KHUCIOTHO-OCHOBHOMY
TUTPYBaHHI ?

Yomy po3unnu NaOH i HCl He Mo>kHa BiTHECTH 10 IEPBUHHUX CTAHAAPTIB ?

3a J0HOMOrol0 $KOi PEYOBMHH MOKHA IPOBOJUTH CTaHAAPTU3ALII0 XJIOPOBOIHEBOI
kucnotu ? HaBemiTh BIAMOBIIHY PEAKIIilo.

Yum oOymoBIieHa kapOOHATHA Ta 3arajibHa TBEPAICTh BOIH 7

3 SKUM IHIUKaTOPOM — METHUJIOBHUM UYEPBOHMM YU METHJIOPAH)KEM — BCTAHOBJICHHS
HOPMAaJIbHOCTI COJISTHOT KUCJIOTH 3a Oypoto Oyze TouHimmM ? BinmoBias oOrpyHTYHTE.

Jlis BCTaHOBIEHHS HOPMAJIbHOCTI PO3YMHY IAKOTO JIYTy B3SUIM IIperapar IIaBiieBOl
KHCJIOTH, NMEPEeKPHCTANI30BaHUI pik TOMY. SIKOiT MOMWIKH B HOPMaJbHOCTI iIKOTO Jyry
(omaTHOT UM Bi’ €MHOT) CIi/I YEKATH B I[bOMY BUIIAJIKY ?

Pospaxyiite siky HaBaxky Na;B4O7 - 10H20 notpibHo B3atu ans npurotyBaHHs 500 mu
PO3UYUHY, 110 BUKOPUCTOBYIOTH Ul BU3SHAYEHHS KOHIEHTpalii mpubau3Ho 0,1H. po3unHy
HCI?

Ckinbku MUTLTITPIB 2H. po3unHy NaOH notpiOHo B3sTH, m100 purotryBatu 500 mu 0,1H.
po3unny NaOH ?

Ckinbku rpamiB HoC204 + 2H20 HeoOXxiaHO B3aTH 1y1s TpUroTyBaHHs 250 MIT po34HHY, 110
BUKOPUCTOBYIOTb JUI BU3HAYCHHS KOHIIEHTpallii mpubau3Ho 0,1H. pozunny NaOH ?

VY SKuX BUMAJKaX TOYKA €KBIBAJICHTHOCTI 1 TOYKA CTEX1OMETPUYHOCTI CITIBIAIAI0Th, & KON
Hi ?

BusHaunT MONSIpHY KOHLIEHTPALIIO €KBIBaJIEHTA PEYOBUHH KaJlill TIAPOKCUIY Y PO3UMHI 3
MacoBOI0 4acTKoro peuoBurn KOH 80%, sKio ryctuHa poszuuny gopisHioe 1,065 r/cv’.
BupaxyBaTtu pH y po3unHi aMOHi# TApOKCHIY 3 MOJISIPHOIO KOHIIEHTpalliero peaoBunu 0,01
MOJTB/ M.

SlkuM BMMOraMm TIOBMHHA BIJIMOBIaTH OKHCHO-BIJIHOBHA PEAKIlis, sKa JICKUTh B OCHOBI
KUTbKICHUX BU3HA4YeHb ?

Ska peakilisi JISKUTh B OCHOBI IIEPMaHTaHATOMETPUIHOTO TUTPYBAHHS ?

B yomy cyTs MeToxy nepmaHranatoMeTpii?

B sikomy cepenoBuIlli 3aCTOCOBYETHCS TUTPYBaHHS po3uHOM KMnOy4 1 omy?

Sk ¢ikcyeThCs TOUKA €KBIBAJCHTHOCTI B METO/II IEpMaHraHaTOMETpii?

[TosicauTH, sIK TOTY€eThCs pobounii po3unH KMnOs.

Ski dakTopu BIIMBaIOTH HA 3MiHY KOHIEHTpaIlii poooyoro po3uuny? Yomy KMnO4 HE
BUKOPUCTOBYIOTD B SIKOCTI BUX1JHOI peYOBUHU?

SIki BUX1HI p€YOBUHU BUKOPHUCTOBYIOTH JJISI BCTAHOBJICHHS TOYHOI KOHIIEHTpaIlii po6o4oro
po3unHny KMnO4?

Slka pedyoBHHA € KaTaai3aTOPOM MPHU NEPMAHTAHATOMETPUIHUX BU3SHAUCHHSX 7
BukopucToByoun MeTO] €eKTPOHHOTO Oanancy ckiactu OB-peakmii:
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158.
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160.
161.

162.
163.

H.C.04 + KNVNOs + H2SOs — COo +. ..
EKMnOs + MnSOs + H:O — MnO> +...

Ckinpku rpamiB KMnOs4 moTpiOHO B3ATH [UIsl NPUTOTYBaHHA 2 JI PO3YMHY 3 THUTPOM
0,003510 r/m.

. HonstTs ipo okcuanMeTpito (pegokcumerpito). OKUCHO-BITHOBHI peakilii.
. BB cepenoBuia Ha HampsiM OKMCHO-BIIHOBHHX peakuiil (Ha npuknagi KMnOs). Yomy

daxrop exBiBaneHTHOCTI KMnQOy4 Biipi3HsIeThCA B 3anekHOCTI Bif pH po3unny? Po3paxyiite
HOro 3Ha4Y€HHS B PI3HUX CEPEIOBUILAX.
[TiniGpatu koediieHTH B PIBHSHHI OKHUCHO-BIAHOBHOI peakilii 1 BH3HAYUTH (DaKTOp
€KBIBJIGHTHOCTI JJIsl OKUCJIIOBaYa 1 BIJIHOBHUKA:
KMnO4 + FeSO4 + HaSOs — MnSO4 + Fea(SO04)3 + K2SO4 + H2O

OKHUCHUK, 11e aTOM, MOJIeKyJia a00 10H SIKHil: a) € JOHOPOM EJIEKTPOHIB; 0) MpUHMa€e y4acTb
B IIPOIIECI OKUCHEHHS;, B) IPUEIHYE EICKTPOHH; T) BIJJAE€ CIEKTPOHHU; 1) OKUCITIOETHCS.
B womy nonsirae cyts MmeToay omometpii ?
YoMy B mepmMaHTaHATOMETPii BUKOPHUCTOBYIOTH JIMIIIE OKHCIICHI, @ HE BIAHOBIICHI (HOpMH
BIJIMOBITHUX penokc-map ? YoMy Ha BIAMIHY Bl IbOTO y WOAOMETpii BUKOPHUCTOBYIOTH
o0uBi popmu penokc-napu ?
Sk BUKOHATH BU3HAYCHHSI OKHCHIOBAYiB 1 BIIHOBHUKIB METO0OM HotoMeTpii ?
SIKuX yMOB HEOOXiTHO TOTPUMYBATUCH JJIS1 HOZOMETPUYHUX BUMIPIOBaHb ?
SIKi 0cOOIMBOCTI MPUTOTYBaHHS TUTPOBAHUX PO3YMHIB HOAY 1 HATPitO Tiocyabdaty ?
Yomy s HOIOMETPHUYHOIO BHM3HAYCHHS OKHCHIOBAUiB BUKOPUCTOBYIOTH BEJHKHUI
Hamnmok KI ?
Y oMy 0COOIMBOCTI BUKOPUCTAHHS B SIKOCTI 1HIUKATOPa KPOXMAJIO JUIsl HOaoMeTpii ?
[{o Take iHAUKATOPU B METOAAaX peAokcMeTpii? SIki BuHu OyBaroTh ?
YoMy BHHUKAE HEOOXITHICTh CTaHAAPTH3AIlli PO3YMHY TiocyinbdaTy HaATpito 1 K i
npoBOAATH ? HanmumiiTh BiAMOBIHI PiBHSIHHS PEaKIliH.
3 SIKOIO METOIO NMPH BU3HAUYEHHI Mifl HOJOMETPUYHUM METOJIOM JI0 TUTPOBAHOTO PO3UHHY
J0JIAI0Th CyAb(paTHY KUCIOTY ?
SIK TIOSICHIOETBCS HANPSAMOK peaklii, 10 BHKOPHUCTOBYETbCA JJsI HOJOMETPUYHOTO
BU3HAYEHHS Mimi ?
YoMy mnpu TUTpPyBaHHI IWIABJICBOI KHCJIOTH TIEPIIl Kparull pO3YMHY IepMaHTaHATy
3HEOAPBIIOIOTHCA TOBUIBHO, TOAI SK B MOJAIBIIOMY II¢ 3HEOApBJICHHS IPOXOIHTH
MUTTEBO ?
VY "omy nosArae cyTb METOAY KOMIIEKCOHOMETPUYHOTO TUTPYBaHHS 7
SIKi TUTpaHTH BUKOPUCTOBYIOTH B METO/11 KOMILIEKCOHOMETPIT ?
[IpuBeniTh NpUKIATM 1HIUKATOPIB, IO 3aCTOCOBYIOTHCS Yy KOMIUIEKCOHOMETPUUYHOMY
TUTPYBaHHI.
HaBenite y 3aragpHOMY BUTJISAII PEAKIiio, sSKa MPOTIKAE€ MPU B3aEMOI 10HIB METaly 3
TpriioHOM b, a Takox cxeMaTudyHy OyJOBY KOMIUIEKCY, SIKUH TP LIbOMY YTBOPIOETHCSI.
Sk BruBae pH cepenoBuia Ha KOMIJIEKCOHOMETPUYHE TUTPYBAHHS ?
3a 1OMOMOTO0 SIKHX PEYOBHH MOYKHA MPOBOJUTH CTaHIapTH3aliio Tpuiony b ? HaBenitsh
BIJITIOBITHY peaKLilo.
SIK BU3HAUUTH TOUKY CTEXIOMETPUYHOCTI IPU KOMILJIEKCOHOMETPUYHOMY TUTPYBaHHI ?
Yomy BusHaueHHs ifonis Fe*" 3a monomororo EJITA npoBoasATh y KHCIOMY CEpEeIOBHILI, a
iionn Ca?* i Mg?" Bu3HAUal0Th y cepeoBHILi amMiauHoro oydepa?
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164. Y yoMy nmosArae MexaHi3M Jii METaJOXPOMHHUX 1HIUKATOPIB IPU KOMILIEKCOHOMETPHUYHHUX
BU3HAYECHHSIX ?

165. Sxi cronmyku Ha3uBaroThbess KomruiekcoHamu ? Illo Take xemaru ? Hammmrite ¢opmynu
BHYTPIITHOKOMITJIEKCHUX CIIOJIYK 3 KOMITJIEKCOHAMH ?

166. SIki peyoBMHU MOHA BU3HAYATH METOJOM KOMIUIEKCOHOMETpIi ? BiamoBigs oOrpyHTYMTE.

167. Slki iHAMKATOPH 3aCTOCOBYIOTHCS MPH KOMIUIEKCOHOMETPUYHUX BU3HAUEHHSX 7

168. SIki yMOBM MPUTOTYBaHHS Ta 30€piraHHs TUTPAHTIB B METOI KOMITJIEKCOHOMETPIT ?

169. Bumoro 10 peakiii, siki JeaTh B OCHOBI METOTY KOMITJIEKCOHOMETPII.

170. BUroTOBJIEHHS TUTPOBAHOTO po3unHY TpuioHy b (komrutekcony III). SIk BcTaHOBUTH TUTP
OO PO3UYUHY ?

171. SIkxi cnocoOu NpUroTyBaHHS TUTP aHTY BUKOPHCTOBYIOTh Y KOMIUIEKCOHOMETpii? Binmosinb
oOrpyHTYyiiTe.

172. Yomy nopiBHIOE (HaKTOp EKBIBaJECHTHOCTI TPWJIOHY b mNpH KOMITJIEKCOHOMETPHUYHHUX
BU3HaUYeHHAX ? YoMy JOpIBHIOE MOJIIpHA Maca €KBIBaJEHTY METally, SIKWi BHU3HAYaIOTh
KOMILJIEKCOHOMETPUYHHUM METOI0M ? BimoBiae oOTpyHTYHTE.

173. Ha tutpyanns 25,0 cm® poszunny, axuii mictuts Gepym(Il) i pepym(111) Burpagaerses 13,7
cm® 0,1 1. posuuny tpunony b npu pH = 2 i 29,6 cm® npu pH = 6. BusHauuTH KOHIEHTPALIiIO
KOKHOTO HOoHY (epyMy B pO3UHHI y MI/cM>.

174. Slxuit 06’em 0,0200 Monb/mm® po3uuny Tpunony b ButpauaeThes Ha TuTpyBanHs 10,0 cm®
posuuny MgSO4 3 TutpoM pisnum 0,0025 r/cm> ?

175. V sxux cniBBIAHOIIEHHSX B3aEMOJIIFOTh KaTiOHU METaliB 1 TpuioHa b ?

176. Ski atomHi rpynu KomiuiekcHa 111 yTBOpIOIOTE 3B A3KH 3 10HAMU METATIB 1 SIKWHA THI IHX
XIMIYHHX 3B A3KIB ?

177. Ha yomy 3acHOBaH1 CIIEKTPOCKOIIYHI METOAM?

178. Uum Bigpi3HIETHCS (POTOKOIOPUMETPIs BiJ] ClIEKTPOdOTOMETPii?

179. 3anuuriTe y MaTeMaTUYHOMY BUTJISAI OCHOBHUI 3aKOH CBITJIONOTIMHAHHS byrepa-
JlambGepra-bepa.

180. ®izuyHa cyTh MOJSIPHOTO KoedillieHTa MOTJIMHAHHS B piBHsAHHI  byrepa-Jlambepra-bepa?

181. fIxa mocnigoBHICTH il pU BHOOPI ONTUMAIBHUX YMOB (DOTOMETPUYHOTO BU3HAYCHHS
pe4oBHH?

182. Illo Take “cnexTp nmornuHaHHsA? HaBenith ioro rpadgidHe 300pakeHHS.

183. Illo Take “rpamyroBansuuii rpadik”? HaBeaits iioro rpadiune 300pakeHHS.

184. Illo Take onTUYHA T'YCTHHA MTOTJIMHAIOYOTO CEPEOBHIIA 1 IK BOHA TTO3HAYAETHCS ?

185. SAxwuii pizuunuii 3mMicT KoedilieHTa MOJIAPHOI EKCTHHKIII pEYOBHHH, 1110 TOTJIMHAE CBITIO,
IIPH TI€BHIM JOBXKUHI XBUJII MAJAI040r0 CBITIa?

186. YoMy npu BU3HAYEHHI KOHIIEHTpPALli PO3YMHEHOI PEYOBUHH 32 BETMYUHOIO ONTHYHOT
TYCTHHHU PO3YHMHY CJIi1 OpaTH TIJIBKU pO3BEIEH1 pO3UNHU?

187. SIxi mpucTpoi BUKOPUCTOBYIOTH JJISI IEPETBOPEHHS CBITIIOBOT €HEPTii B €EKTPUYHI
CUTHAJIH Yy cieKTpodoToMeTpax 1 GoTOCIEKTPOKOIOpUMETpax?

187. Yomy y porokomopumetpii 3akoH byrepa-Jlambepra-bepa BUKOHY€EThCS HE TIOBHICTIO?

188. Big sikux (hakTOpiB 3aJICKUTHh TOYHICTH aHATI3Y Y (DOTOKOIOPUMETPIi?

189. 3a AKuM NPUHIKIIOM BUOUPAIOTH CBITIOMUILTPH Y (poTOKOIOpUMETPii?

190. Ha yomy 6a3yeTbest (hOTOKOIOPUMETPHUUHUM aHaIi3?

191. SIkum YUHOM MPOBOASATH ONPAIFOBAHHS PE3YJIbTATIB XIMIYHOTO aHaNli3y 32 METOJIOM
HaliMEHIIUX KBajpaTiB?
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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.
225.
226.

3a gonomMororo sikoi peakuii MoskHa Bu3HauuTH Kynpym(Il) doromerpuunum merogom?
HageniTs 11 Ta BKaXITh BIAMOBITHUI aHATITUYHUAN €EKT peaKilii.

SIKUM YMHOM BCTaHOBITIOIOTH KOHIIEHTpalito Kynpymy(Il) ¢oromerpuynum metogom?
Hagenith knacudikaiiito e1eKTpoXiMiYHIX METOIB aHaTi3Yy.

UM NosICHIOETBCS aHOMAJIbHO BUCOKA PYXJIMBICTD T1POTeH-10HIB Ta T1IPOKCUI-10HIB y
BOJHUX PO3YMHAX €JICKTPOITIB?

Ha oMy rpyHTYIOTHCSl TOTEHIIIOMETPUYHI METOIM aHaJi3y?

HaBectu marematnyHe BUpaXEHHS BEJIMYUHU MOTEHI[IATY 1HIUKATOPHOTO EIEKTPO/aA.
[Io Take eneKTpoa MOPIBHAHHS 1 AKi OyBalOTh BUAM TAKUX EJIEKTPOIiB?

SIki OyBarOTh BUIHM IHAUKATOPHUX €JIEKTPOJIiB?

OnuiriTe OyJOBY 1 IPUHLMII Aii CKISTHOTO 1HIUKATOPHOTO €NEKTPOAA.

VY yoMy cyTh NpsIMOi IOTEHIIOMETPii?

3 SIKOI0 METOI0 Y AOCTIPKYBAaHUHM Ta CTAaHJAAPTHUN PO3YMHH Y TIPSAMIN MTOTEHIIOMETPIT
BBOJISITH HAJUTUIIIOK 1HAU(PEPEHTHOTO €IEKTPOTITY?

VY 4omy CcyTh MOTEHIIIOMETPUYHOTO TUTPYBAHHS 1 B AIKMX BUIAKaX 3aCTOCOBYETHCS 1IeH
meton?

Ha yomy Ga3yerncst MeTon nossiporpadiyHoro anamizy?

SIxi Buan nossiporpadii BU po3pi3HAETE 1 YUM BOHH BiJIPI3HAIOTHCS OJMH BiJ OAHOTO ?
[Io Take KOHLIEHTpAIliiiHa MOJApU3aLlis eneKTpoaa’?

o Take nudy3iitHuit ab0 TpaHUYHMI CTpyM y nossiporpadii? SAxy indopmariro nae
BEJIMYMHA TaKOTO CTPyMY?

VY yomy nepeBaru noJsiporpadivHOTO METOY aHAII3y Ha/ IHIIUMH METoaMu?

SAxy iHdopmartito s AOCTITHUKA 1a€ ToysporpadiyHa XBUs?

Axwmii mapameTp noJssporpadiuHol XBUIII BUKOPUCTOBYETHCS [ 1eHTHUDIKAITIT
JOCTIKYBaHOT pEYOBUHU?

SIKi eNeKTpoaM 3aCTOCOBYIOTHCS B ToJisiporpadax?

[Io Take nomnsiporpadivyamii (HOH 1 A YOTO BiH 3aCTOCOBYETHCS?

SIKi BUMOTH NTOBMHHI 330BOJILHATH 1HAM(EPEHTHI €IEKTPOIIITH, 110 3aCTOCOBYIOTHCS B
nossiporpadii? 36. SAki obmacTi 3acTocyBaHHs MOJIIpOrpadiqHOro aHamizy?

VY yoMy noJsiratoTh 0COOJIMBOCTI XPOHOIIOTEHI[IOMETPUYHOTO METOTY aHAJII3y Y
MOPIBHSHHI 3 KJIACUYHOIO moJisiporpadieto ?

VY 4oMy CYTHICTb €IeKTPO()OPETUIHNX METOIIB aHATI3Y?

SIki mapaMeTpH 3apsKEeHUX YaCTUHOK Ta MapaMeTpH €JIEKTPUYHOIO MOJI BU3HAYAIOTh
MIBUJKICTh PyXy YaCTHHOK B €JIEKTPHYHOMY I10JIi?

Sk BruMBae xapakrtep Oydepy Ha eleKTpoOpeTHUHY PYXJIUBICTh YaCTUHOK?

SIxi BUMOTH TIpe’ IBISIOTHCS 0 HOCIIB, B MOpax sSKUX BiOyBaeTbes enexkTpodopes ?
SxumMu ciocobamMu BUSIBIIIIOTH (Ppakilii pedoBUH Ha enekTpodoperpamax?

VY yomy cyTHICTB i0HO(DOpE3y?

Jlnst skuX 11i1e# 3aCTOCOBYIOTh IIPEeNapaTUBHUMN Ta aHATITHYHUN elleKTpodope3n?
Hagectn knacudikariito xpomarorpadivHIX METOIIB aHATI3Y.

SAxi mepeBaru xpoMarorpadiqyHUX METO/IB PO3AUICHHS] pEYOBUH HaJ 1HIIUMH?

SIK1 pO3YMHHUKY JOUIIBHO 3aCTOCOBYBATH JUISL PO3JIUICHHS MOJSIPHUX PEYOBUH?

VY oMy CyTHICTh TOHKOILIIAPOBOI aAcopOIiitHOT XpomaTorpadii?

Ha sixoMy 3akoHi 6a3yeTbes po3noijibHa XpomaTorpadis. B uomy cyTh 1boro 3aKony?
SIKi iICHYIOTh BUIM PO3MOUIBHOI Xpomatorpadii?
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227.
228.
229.
230.

231.
232.

233.

234.

235.

236.
237.

238.

SIKi HOCIT 1151 3aKpilyIeHHs OJHi€T 3 (a3 BUKOPUCTOBYIOTh Y PO3MOAUIBHIN XpomaTorpadii?
[lo Take «IIpOSIBIEHHS XpOMATOTpaMu»?

VY 4yoMy CyTHICTh PO3MOJLIBHOT XpoMaTorpadii Ha namepi?

Sxuii MPUHIINATI TOBUHEH BUKOHYBATUCH TIPU BUOOPI CUCTEMH Piakux ¢a3 s
po3mnoaiTbHOT XpoMartorpadii?

o Take «BenmumHa RD» 1 saxuit 1i Gizuanmit 3micT?

Yomy BenmumHa Rf xoua i1 € TabnuyHOM0, ajie MajonpuaaTHa IIs i1eHTH(IKAII] peYOBUH
Ha XxpomaTtorpamax?

SxuM puitoMOM JIOLTEHO KOPUCTYBATUCS IJIs 1IeHTH(IKALll peuOBUH HA
XpomarorpaMax po3noAibHOi XpoMaTorpadii?

SIK1 ICHYIOTH PI3HOBHJIM TANepoBOi pO3MOAUTLHOI XpoMaTorpadii 3a TEXHIKOI BUKOHAHHS?
SIKi mepeBaru i HeOIIKU UX PI3HOBUIB?

[Ilo Take MeToA MPOTOYHOI MANEePOBOi PO3MOALTBHOI XpoMaTorpadii 1 KoM BiH
3aCTOCOBYETHCA?

VY 4oMy CyTHICTh OJTHOMIPHOT 1 IBOMIPHOI PO3MOAUIbHOI XpoMaTorpadii?

SIKi € METOIM BUSIBJICHHS PEYOBHH Ha XpomarorpaMax? ¥ sKMX BUIAKaX 3aCTOCOBYETHCSI
TOM, YU IHIIUHA METOA?

SIKi BUSIBIIAIOTHCS HEJOJIKK OJJHOMIpHOT Xpomartorpadii, y 4oMy ixX CyTHICTb 1 sIKi mpuiioMu
3aCTOCOBYIOTH ISl YCYHEHHS ITUX HEJOMIKiB ?

6. MeToam HABYAHHSA

[Tin 9ac BUBYEHHS MUCUIUIUTIHA BUKOPUCTOBYIOTHCS HOPMATHBHI JTOKYMEHTH,

HAao4YHEe OOJaJHaHHSA, KOMIT'IOTEpHI TMpOTrpaMH 3 BIJMNOBIAHUM MPOrPaAMHUM

38,663HC‘ICHHHM, HAOYHI CTCHAM, KaTaJloTKh HOPMAaTHBHHUX I[OKYMCHTiB, 3aKoHHU

Ykpainu Tomio.

7. ®DopMH KOHTPOJIIO

1.YcHuit 1 TMChbMOBUM MMOTOYHUN KOHTPOJIb 3HAHb.

2.®opMoI0 caMOCTIHHOT poOoTH 3100yBava € BUBYCHHSI CIIEL1aIbHOI JJITepaTypH Ta

BUKOHAHHS 1HAWBIyaJIbHUX 3aB/IaHb.

3. Baik.

8. Meroaunune 3a0e3ne4eHHA

HaYKOBO-MCTOI[I/I‘IHC 3a0e3ICYCHHST HAaBYaJbHOIO npouecy nepez:6aqa€:

HaBYAJIbHI TUIAHU, MIJPYYHUKU 1 HaBYAIbHI MOCIOHUKHU; 1HCTPYKTUBHO-METOIUYHI

Martepiaiu 1ab0paTOpPHUX 3aHATh; IepKaBHI CTaHIApTH, 1THIUBITyaabHI HABYAIHHO-

JIOCJTITHI 3aBJaHHS; KOHTPOJIbHI pOOOTH; TEKCTOBI Ta €JIEKTPOHHI BapiaHTH TECTIB

JUTSI TIOTOYHOTO 1 TACYMKOBOTO KOHTPOJIIO, METOIMYHI MaTepialiv JIJIsi OpraHi3ariii

caMoOCTIHHOT poOOTH 3100yBayiB.
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