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1. Onuc HABYAJBHOI AUCHUILTIHA

«CHEHNIIPAKTUKYM 3 AHAJHTUYHHUX JOCJTLIKEHD
BIOT'EOXIMIYHHWX OB’€EKTIB HABKOJIMINTHBOI'O CEPEJTOBUIIIA»

(Ha3Ba)

I'asy3b 3HaHDb, CHIENIAJIbHICTh, OCBITHIH CTYNIHb

["ay3b 3HaHb 10 IMpupoaHuyi HAyKu

OCBITHBO-HAYKOBHI TpeTii

piBEHb

OcCBITHI} CTYIIHB TOKTOp (inocodii

CrermaipHICTh 102 «Ximisp»

OCBITHBO-HAYKOBA Ximis

nmporpama

XapakTepucTHKa HaBYAJIbHOI JUCITUILIIHH

Bun BHOIpKOBA

3arajbHa KUIBKICTh TOJIHH 150

Kinpkicts kpeautiB ECTS 5

KijbKiCTh 3MICTOBHUX 4
MOJTYJIIB

KypcoBuii npoekt

(poboTa) He nepenbaueno

HapuasibHa npakTHka

dopmMa KOHTPOJTIO €K3aMEH

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

neHHa ¢hopMa HaBYaHHS

3a04yHa (hopMa HaBUYAHHSI

Pix miaroroBku (Kypc) 1 1
Cemectp 2 2
JIekmiiia1 3aHATTS 20 10
[IpakTryHi, cCEMIHAPCHKI

3aHATTS

JlabopaTopHi 3aHATTS 30 20
HaBuanbHa nmpakTuka

Camocriitna pobora 100 120
InuBinyanpHI 3aBIaHHS

KiapKicTh THXKHEBUX 5 5

ayIUTOPHUX TOJIUH JIJIsI
JIEHHO1 (popMU HaBYaHHS




2. MeTa Ta 3aBJaHHA HABYAJLHOI JUCIUILTIHA

[Tpeamerom mucrumurian  «CHEMIpPakTAKYyM 3 aHAJITUIHUX JOCIIIKEHb
010reoxiMIYHMX 00’ €KTIB HABKOJHUIITHBOTO CEPEAOBHUIIA» € BHUBUYEHHS METOIB 1
METOJMK aHaji3y SKICHOTO 1 KUIBKICHOTO CKJIaay O10reoXiMiyHUX 00’ €KTIB,
po3po0Ka aHATITUIHUX METOJUK 1 MPAKTUYHE BUKOHAHHS aHAITI31B.

MeTor0 BUBYEHHS AMCHUUILIIHU € (opMyBaHHS y 3100yBadiB mpodeciitHux
3HaHb 3 AHANITUYHOI XiMii OIOT€HHHUX ENEMEHTIB 1 IX NPUPOJHUX Ta MITYYHHX
CIOJIYK, IO MOXYTh BH3HA4YaTH SKICTh OKPEMHUX OO0 €KTIB  HABKOJHUITHHOTO
cepenoBuIIa abo SKICTh JIOBKIJIISA B LIJIOMY, B TOMY YHCII 1 arpocdepH.

OnaHyBaHHS I11€1 JUCHUIUIIHK Ja€ MalOyTHIM CIemiagicTaM MOXKJIHBICTh
aHaI3yBaTH 1 KOPETyBaTH IIPOIECH €KOJOTIYHO O€3MeYHUX TEXHOJIOTIN Yy
HABKOJIMITHFOMY CEPEIOBHUIII B IJIOMY a00 B OKpPEeMHUX HaIpsiMax BHUPOOHUIITBA
arpapHoi, XxapuoBoi, pudOrocrnogapchKoi, caIoBO-MapKOBOi, JIICOBOI raay3eu.

B pe3ynbraTi BUBUEHHS JUCHUILIIHYU 3100yBa4 MOBUHEH:
3HATM:

- aHaJI3 CY4YaCHOTO CTaHy aHaJITUYHOI XiMIi 1 EKOJIOTIYHHUX TEXHOJIOT1H
VYkpainu 1 kpain CBiry;

- OCHOBHI TEpMIHHM, SIKI BHUKOPHUCTOBYIOTHCS B aHAJITUYHINA XiMii, BUAH
OPOMYKINi, CKJIaJg Ta BJIACTUBOCTI PEAreHTIB  XIMIKO-CKOJOTTYHHUX
TEXHOJIOT'1H, BUMOTH J0 SAKOCTI 00’ €KTIB JJOBKIJIJIS,

- (13uKO-XIMI4HI Ta (PI3UYHI aCHEKTH XIMIYHOIO aHalli3y XIMIYHUX MPOIYKTIB
TEXHIYHOTO 1 arpo010JIOTTYHOrO MPU3HAYEHHS;

-  BUMOTH CTaHJAPTIB /IO CHPOBHUHHU, TOTOBOI IIHOBOI MPOAYKIIi XIMIYHHX
BUPOOHUIITB Ta JIO PEarcHTIB I X aHaTI3Yy;

- OCHOBM IHTEHCH(IKaIli MPOIECIB CHUHTE3Y 1 aHajiizy, y T.4. METOIOM
MaTEMaTUYHOTO TJIAaHYBAaHHS €KCTIEPUMEHTIB.

BMITH:

- 3aCTOCOBYBaTM HAyKOBO OOIpYHTOBaHI, €(QeKTHBHI, eHepro30epiraroui
crocoOu aHaii3y pi3HUX THUIIB MaTepialiB HEOPraHIYHOI 1 010HEOpraHIYHOI
OPUPOAN;  KOPHCTYBATHCS  CY4aCHUMH  METOJAAaMH  MaTEeMaTHIHOTO
MJIaHYBaHHS EKCIEPUMEHTIB, KOHTPOJIO TEXHOJIOTIYHUMH OTepallisiMH,
BU3HAYATH OCHOBHI XIMIKO-aHAJITUYHI XapaKTEPUCTUKH CUPOBUHU, TOTOBOI
MPOJYKIIii, 010T€0XIMIYHUX 00’ €KTIB JOBKUIIS,

- CTBOpPIOBATHM HOBI 3HAHHS Ye€pe3 OpPUTIHAIBHI JOCIIKEHHS, SKICTh SIKHX
MO>Ke OyTH BU3HAHA Ha HAlLlIOHATBLHOMY Ta MI)KHAPOJHOMY PiBHSIX;

- OpaTu y4acTh y HAYKOBHUX JUCKYCISIX HA MIXKHApOJHOMY PiBHI, BiJICTOIOBATU
CBOIO BJIaCHY MO3HIIII0 HAa KOH(EpeHIIisIX, ceMiHapax Ta popymax;



- Opatu y4yacTh y KPUTHUYHOMY JIiajio3l Ta 3alliKaBUTH pe3yJibTaTaMu
JIOCJI1JKEHHS

- NPOBOJUTH KPUTHYHHUHN aHaII3 PI3HUX 1HPOPMAIIHHUX JKEPE, KOHKPETHUX
OCBITHIX, HAyKOBHUX Ta Npo(deciiHUX TEKCTIB y Tramgy3i aHaJiTUYHOI 1
HEOPTaHiuHOI XiMii, €KOJIOT1] Ta CyMI>KHUX Taly3ei;

- KpPUTUYHO COpUUMATH Ta aHANI3yBaTH 4UyXi AYMKH H i7ei, UIyKaTu BJacHi
[UIAXU BUPIMICHHS TpOOJieMH, 3IIHCHIOBATH KPUTHUYHUN aHai3 BIACHHX
Marepialis;

- TeHepyBaTH BJIACHI i€l Ta mpuiMaT OOIPYHTOBAH1 PIIICHHS.

HapuanpHa auciumiiina 3adesneuye GopMyBaHHS Py KOMIIETEHTHOCTEH:
3azanvHi KOMnemeHmHoCcmi:
3KS5. KoMIiekcHICTh Ta CHUCTEMHMM MIAX1J [0 TPOBEICHHS HAyKOBUX

JOCIIIJIKEHb Ha P1BHI JOKTOpa (hutocodii.

3K8. KowmruiekcHICT, B Opradizauii TBOpPYOi [JISUIBHOCTI Ta MpOIECy
IPOBEICHHS HAYKOBHMX JOCIHIKEHb. 3JaTHICTh OPraHi30BYBaTU TBOPUY
JUSIBHICTD Ta TIPOLIEC MPOBEECHHS HaAYKOBUX JTOCIII>KEHb.

3K9. 3naTHICTh OIIHIOBATH Ta 3a0€3MeYyBaTH BUCOKY SIKICTh BUKOHAHUX POOIT.

Cneuianvhi (haxoei, npeomemni) KomnemeHmHocmi
®K1. KoMIiekCHICT, y TPOBENECHHI AOCTIIKEHb Yy Tally3i XiMii.

®K6. KoOMIUIEKCHICT, y  MPOBEACHHI KPUTHYHOTO  aHAI3y  pI3HUX
1HpOpMaIIHHUX JDKEpell, aBTOPChKUX METOIWK, KOHKPETHHUX OCBITHIX,
HAayKOBUX Ta TNpodeciiHuX TEeKCTIB y Tramdy3l XiMli, OXOpPOHH
HAaBKOJIMIIHBOTO  MNPUPOJHOTO  CEPElOBUINA 1  PaliOHAIBHOIO
BUKOPHCTAHHS MPUPOTHUX PECYPCIB.

®K7. KOMIUIEKCHICTh Yy BUSBIICHHI, IIOCTAHOBIII Ta BUPIIMICHHI HAYKOBUX
3a/1a4 Ta mpoOJeM y Taiy3i XiMii, OXOPOHU HaBKOJIUIITHBOTO TPUPOTHOTO
CepeIOBHILIA.

®K16. 3maTtHICTh CaMOCTIMHO BUKOHYBAaTH HAyKOBO-IOCIITHY JisUIbHICTh B
MUTaHb €KOJIOT1YHOI O€3MeKM 3 BHUKOPUCTAHHAM CY4YaCHUX TEOPIid,
METO/IIB Ta 1HGOPMAIIHHO-KOMYHIKAIIMHUX TEXHOJIOT1H.

®K19. 3parHicTh BHU3HAYATH 3aJEKHICTh MapaMeTpiB CEpeloBUIIA Bij
OPUPOAHUX Ta  AHTPONMOTeHHUX  (HAaKTOpIB TIPH  BHUKOPUCTAHHI
MaTeMaTUYHUX MOJIEJIEH, TPOTHO3YBATH 3MIHHM B €JIEMEHTaxX JIOBKIUIA B
3aJIEKHOCTI BiJl 1HTEHCHMBHOCTI TEXHOTEHHUX BIUIMBIB, JUHAMIKY
MONIUPEHHS OKPEMUX KOMIIOHEHTIB B TPYHTI Ta BOJTHOMY CEPEIOBHIIII.



Ilpozpamni pesynomamu naguanns:
[1PS. 3uanus ma po3yminus T€opii Ta METOJIONOTIT CHCTEMHOI'O aHaN3y, 3HAHHSL

ma po3ymiHHs €TallB peai3allii CHCTEMHOTO MAXO0AY MPH JAOCIIKCHH]
XIMIYHUX TIPOTIECIB Ta SIBUI, GMIHHA Ma HABUYKU BUKOPHCTOBYBATH
METO/I0JIOT1I0 CHCTEMHOTO aHai3y B XiMii Ta eKOJIOrii.

[1P8. 3nanua MeTOAMK Ta aNroOpuTMIB OOPOOKM BETUMKHUX MACHBIB JIaHUX 32
JIOTIOMOT 010 1H(OpPMAaIIMHUX TEXHOJIOT1i.
[MIP12. 3uanms cydacHUX METOAIB KOHTPOJIO TEXHOTEHHUX BIUIMBIB Ha

HABKOJIMIITHE CEPEJOBHINEC 3 ypaxXyBaHHSAM CTIMKOCTI T€OCHCTEM Ta ix
3ATHOCTI JI0 CAMOBITHOBJICHHS.

[TP19.  3uwaumms  METOHOJIOTIM  TIPOBEACHHS  OOpOOKM  Ta  aHAm3y
EKCIEPUMEHTAIIbHUX 1 00K CITIOBAIBHUX JIAHUX.

[1P27. Bminnusa ma Hasuuxku anamizyBaTH 1H(QOpMaIiiHI TKepena, BHUIBISATH
OpoTUpIYYS 1 HE BHUpINIEH] paHime npodsiemu abo  iX 4YaCTHHH,
dbopMyoBaTH poOOU1 TIOTE3HU.

[1P24. 3uanus OCHOB MOHITOPUHTY BOJHHMX OO0’€KTIB, HOPMaTHUBHOI

JIOKyMEHTAIlli Ta 3aKOHOJIaBUMX AaKTiB B 00JIACTI OXOPOHH BOJHOIO
CEepeloBUIIA, METOJUK OI[IHKM IIKIJIMBOTO  BIUIMBY 00’ €KTIB
rOCIOJAPIOBAHHS HA MIPUPOIHI BOAHI 00’ €KTH.

[1P25. 3nanusa METOAMK PO3paxXyHKY IHTErPAJIBLHOTO E€KOJIOTIYHOTO 1HJACKCY
IIPU OLIHILII CTaHy BOJHHUX 00’ €KTIB;

[1P28. Bminns ma Haéuuku OPTraHI30BYBATH TBOPYY [ISUTBHICTB, IPOIIEC
MPOBEJICHHS HAyKOBUX JOCIIKCHb, OIIHIOBAaTH Ta 3a0e3ledyBaTh
SKICTh BUKOHYBAHHUX POOIT B ray3i XiMii Ta CIIOP1THEHHUX rajay3sx.

[TP50. Cnuparourich Ha 00paHi METOMOJOTIi aHali3y Ta BUKOPUCTOBYIOUYHU
nabopatopHe oOJiaHaHHs, TPOBOJIUTH aHaji3 BigIOpaHUX MPoo
010T€OXIMIYHUX 00’ €KTIB JOBKLLIA.

[1P51. Ha mizncraBi ysiBI€Hb NMPO METOAM NMPOBEICHHS HAYKOBUX HOCIHIIKEHb
obuparu HAWOIBIII OITUMAJIBHI METOO0JIOT ] MPOBEICHHS
JOCITITHUTIBKOT pOOOTH.



3. CTpyKTypa HABYAJBHOI AU CIUILIIHA
MIOBHOI'O TEPMIiHY JICHHOI (3a04HO1) (hopMU HaBYaHHS

HazBu 3micToBUX Kinekicts ronuna
MOJIYJIIB 1 TeM neHHa gopma 3aouna popma
yCbO- y TOMY YHUCII yChO- y TOMY YHUCIIi
ro n | na6 |wnp|ing) cp. | ro | 1 [ ma6 | mop |imx|cp.
3micToBuii Moayib 1. MareMaTuuHe TIaHyBaHHS €KCIICPUMEHTIB
Tema 1. MojaemoBaHHs 20 2 4 14 | 24 | 2 | 2 20

B HEOpraHiuHIN XiMii Ta
XIMIYHOMY aHaIi31.
Tunu moneneir maTeMa-
TUYHOT'O MOJICTTFOBAHHS
B XIMIYHIN €KCTIepH-
MEHTTAIIbHIA POOOTI Ta
ekosorii. MaremaTuuHe
IUTaHYBAaHHS XIMIYHOTO

EKCIICPUMCHTY
3micToBHi MOTysTb 2. MeTOIM 1 METOJMKH XIMIYHOTO aHAI3y
Tema 2. SIxicHuii anamiz | 14 2 2 10 20 |1 | 4 15
010reoxiMiYHHX OO€EKTIB
Tema 3. KinbkicHuii 14 2 2 10 | 13 |1 | 2 10

XIMIYHUHA a”HaIII3
METOJIOM I'paBiMeTpii

Tema 4. KinbxicHuii 18 4 4 10 | 19 | 1 3 15
XIMIYHHHA aHai3
METOJJaMU TUTPUMETPIi

3mictoBuid MOITyh 3. Di3uKO-XiMiYHI (IHCTPYMEHTATIBHI) METOAM aHAIIZY

Tema 5. [Torenmiomerpisi| 20 4 6 10 | 24 | 2 2 20
MOTEHIIIOMETPUYHE
TUTPYBaHHS.
EnextpoximiuHuil aHani3
METOJOM
XPOHOMOTEHIIOMETPIT

Tema 6. CnexTpanbHi 16 | 2 4 10 | 24 | 2| 2 20
(onTUYH1) METOIU
a”aJi3zy crnocobom
doromerpii 1 [4
CHEKTPOCKOMIi

Tema 7. Xpomarorpa- 16 | 2 4 10 | 23 | 1| 2 20
¢biuHui aHaNI3 METOJIOM
manepoBoi XpoMaTorpa-
¢bii Ta KanIsIpHOTO
enexTpodopesy

3mictoBuii Monynb 4. HapuanbHa MpakTUKa 1010 aHANI3Yy Ta BCTAHOBIEHHS CKJIaay BOJHOTO
00’€KTy Ta SIKOCTI BOJH

Temn 3, 4,5, 6,7 103212 ]4] | [26][3] [3] ]

Yeboro roaun | 150 | 20 | 30 | | | 100|150 | 10] 20 | | [120




4. Temu 1a00paTOPHUX 3aHATH

Ne Ha3ssa Tremu KinekicTh roaus,
n/n JeHHA/3209HA
1 2 3

1. BuBdeHHs nipaBui1 Gi3MYHOTO 1 MATEMAaTUYHOTO MOJICITFOBAHHS 4/1

2. CroxacTUyHi, CTAaTUCTUYHI Ta JETepMiHOBaHI MOJeNi y IJIaHyBaHHI 4/1
XIMIYHOTO €KCIIEPUMEHTY PeaKIIiii.

3. BuB4eHHs mpaBWIiI 1 peakiliid AKiCHOTO aHaji3y KaTiOHIB, aHIOHIB Ta 2/1
3acToCyBaHHS METOJy TpaBiMeTpii y KUTbKICHOMY aHaJIi31 2/1

5. 3acTocyBaHHS METOMIB HEHTpai3alii, peJoKCMeTpii, 4/1
KOMIUIEKCOHOMETPIi, 0Ca)KyBaJIbHOTO TUTPYBAHHS y KUTBKICHOMY

0. MeTtoauku moTeHIioMeTpii 1 ioHoMeTpii it BumiproBanHs pH, 2/1
KOHIIEHTpAIlli KaTiOHIB Ta aHIOHIB

7. TexHika BUMiIpIOBaHb METOIOM XPOHOMOTEHIIOMETpii 4/1
Texnika aHaTiTHYHOI POOOTH MeTOAaMU (POTOETIEKTPOKOIOPUMETPIT 4/1
ta [Y cnekrpockomii

9. MeToIMKH OIiHIOBaHHS SKOCTI BOJU 32 OPTraHOJICIITHYHUMH 1 2/1
IHTErpaJTbHUMHU TTOKa3HUKAMHU

10. |Texnika poboTu cmocoOoMm marnepoBoi xpoMmarorpadii Ta 2/1
KamuISIpPHOTO eJIEKTpodope3y

Pa3om no J1abopaTopHuM podoTaM 30/10

5. KoHTpo/bHI NMTAaHHHA, KOMILUIEKTH TECTiB JJf BHU3HAYCHHSI PiBHA

3aCBO€HHA 3HAHb 3/100yBaYaMu.

o s wnNE

SIki 3aBHAHHSA MOJEIIOBAHHS B X1Mi1?

Ska mpupoaa MoIeTrOBaHHs MOIOHNX 00’ €KTIB ?

[I{o 1eUTh B OCHOBI (PI3UIHOTO MOJICTFOBAHHS ?

SIki mepeBaru i HeOMIKU (PI3UIHOTO MOJICTIOBAHHS ?

[Ilo B HalOUTBLIIN Mipi cOOOI0 TPEACTABIISIE MATEMATUYHE MOJIETIIOBAHHSA ?: a) CTATUCTHUYHY
00poOKy pe3ynapTaTiB aHamizy, O) CHCTEMy BIJOMHUX MAaTeMaTHYHHX pIBHSIHb, B)
MaTeMaTHYHUI MPOrHO3 MOBEIIHKH a00 BIACTUBOCTEH XIMIYHOTO 00’ €KTY.

Ski TN MaTeMaTUYHHUX MOJIENeH € HalOUTbI BXKUBAHUMU JJI XIMIYHOTO €KCIIEPUMEHTY?
SIki Mozeni OyAylOThCS Ha OCHOBI HMOBIPHICHHMX YsBIEHb NP0 MpoIecH B 00’€KTax
MOJICJIIOBAHHSL Ta JIO3BOJIAIOTH IPOrHO3YBAaTH HOr0 MOBENIHKY INUISIXOM BHpPaXyBaHHS
¢GyHKIIN po3noAily MMOBIpHOCTEH MpPH 3MIHHUX, SIKI XapaKTepU3YKOThb JOCIHIKYyBaH1
BJIACTUBOCTI ?

Sxi Moneni OyayrOThCSl Ha OCHOBI €KCHEPHUMEHTAIIbHUX JIaHUX, OJIEpP’KaHUX Ha pealbHOMY
00’€KTIB B yMOBaX BIUIMBY Ha HbOTO BHUITAIKOBUX 30ypPEHb.

SIKi 3MiHHI XIMIYHOTO 00’ €KTY 3B’SI3yIOTh CTATUCTUYHI MaTeMaTH4YHi Mozemi ?
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SIK 3a71a€ThCs BUJ CIIBBIIHOIICHD 3HAYSHb BUX1IHUX Ta BXIJHUX 3MIHHHUX XIMI4HOTO 00’ €KTY
y CTAaTHUCTUYHIA MaTeMaTHuHii Mozaeni ?
[I{o moxaZieHo B OCHOBY BU3HAYECHHS TapaMeTPiB CTATUCTUYHOI MaTeMaTHYHOI MOJIei?
Ha3BiTh 0CHOBHI eTanu moOya0BH CTATUCTUYHOT MOJIEIII.
Ski gii aHaiTHKA, KOJIM SIKAKCh MapaMeTp CTaTUCTUYHOT MOJIEII MPH MEePEBIPIll BUSBIISIEThCS
HE3HA4YHUM ?
Sk nepeBips€ThCS aJeKBaTHICTh MaTeEMaTHYHOI MoJ1eJi?
Ska HaliBaxJIMBIIIA 001aCTh BUKOPUCTAHHS CTATUCTUYHOTIO MAaTEMAaTUYHOI'O MOJEIIOBAHHS Y
BUKOHAHHI €KCIICPUMEHTIB ?
Ha yomy OynyroTbcs nerepminoBadi mojedni ?
Bukopucranns ¢ynkuii OakaHocTi XappiHITOHA JUIs PIIICHHS ONTHMI3alii XiMI4HOTO
EKCIICPUMEHTY.
JlaliTe BUBHAUCHHS MOHATTIO «IKICHUH XIMIYHUI aHaji3». Ska fioro mera? Illo moknaaeHo B
OCHOBY BUKOHAHHSI SIKICHOTO XIMIYHOTO aHami3y?
Ilo Take ararimuuna peaxyis ? HaBeniTh MpUKIIaaIN aHATITUIHUX PEAKIIIH.
JatiTe knacudikalliro aHAUTITHYHUX PEaKIlii 32 CIIocoO0M iX BUKOHAHHS.
[TepepaxyiiTe OCHOBHI BUMOTH JI0 aHATITHYHUX PEaKIlii.
o motpiObHO po3ymiTH A uyymaugicmio 1 cerexkmusHicmio anamitnaHoi peakuii ? Lo
XapaKTepU3y€e NOHATTS 8IOKPUBAHUL MIHIMYM ?
o Take anarimuunuii peacenm? 3a SKOI 03HAKOIO BCl peareHTH, 0 BUKOPUCTOBYIOTHCS
y SIKICHOMY XIMIYHOMY aHali3i, MiAPO3AUIAI0Th HAa TPYHOBI, CENEKTUBHI Ta criernudivHi ?
XapakTepusynTe 1X 1 HaBeJiTh MPUKIIAIH.
Y 4oMy CyTHICTh JPOOHOTO 1 CUCTEMATUYHOTO X0y aHami3y ?
Ha mo Bkasye epanuuna (MiHIMalbHA) KOHYenmpayisa 1 SK MaTeMaTHYHO BOHA 3B’si3aHa 3
BIJIKpDUBAHUM MIHIMyMOM ?
[Io o3Havae TepMiH ararimuuna epyna kamionieé ? 3 SKOK METOIO BBEICHO 1€ TIOHSTTS B
MPAKTUKY SAKICHOTO XIMIYHOTO aHami3y?
Hagenits amiauno-gochaTHy kiaacudikailito karioHiB 6iorenHoi aii. HaBemits 11t KOxHOL
AQHAIITUYHOI IPYNH: TPYNOBUI peareHT; Mepeilik KaTioHiB; CIUIbHY XIMIYHY peakIlito.
Sk moTpiOHO MPOBOMUTH 1ACHTU(IKAIII0 OKPEMOro KaTiOHy B CEpeluHI aHaJliTHYHOI
rpynu ? Yu notpiOHO MpU IIbOMY BUKOHYBATH ME€BHY MOCIIAOBHICTb JiH ?
YumM BigpisHseTscs BusBieHns ionis Na* miero K[Sb(OH)s] Biz iX BiAKpUTTS IMHK-ypaHij-
anerarom?
Sk niroTh Kucnotu i comi amonito Ha K[Sb(OH)e] ?
Yomy y Iy»KHOMY cepenoBHili He MoxkHa BusBuTH ioan K* miero Nas[Co(NO2)s] ?
SIKUX YMOB CJIiJI JOJIEPKYBATUCh ITpU BUsiBIeHH] i0HiB NH4" 3a momomororo nyris ?
SIKMX yMOB CTifi MOfepKyBaTHCh TIpH BHUsBIeHHI Mg?* y Burmsaai MgNH4PO4. Hamumits
PIBHSHHS peaxiii.
VY 4domy nosnsrae BinaMmiHHICTh Il aHamiTHuHOI rpynu KaTioHiB Bix | aHamiTH4YHOI Tpynu 3a
amiauHo-¢pocdaTHOIO KiIacudikariero ?
Yomy nipu BUsBIEHHI Ba®" 1uxpoMaToM Kallito J06aBIAIOTh alleTaT HATPiko ?
Ski 10HM 3aBa)KAlOTh BUSBJICHHIO KaJIbIIif0 po3urnHoM CaSO4 ?
SIKi 10HM 3aBaXKArOTh BUSBJICHHIO Kasibilito po3unHOM (NH4)2C204 ?
SxUM peakTHBOM MO’KHA BHSIBUTH KJIbIIIK Y IPUCYTHOCTI CTPOHIIIO ?
Sxi KaTiOHM 3aBayKalOTh BUSBICHHIO MarHito y Burisiai MgNH4PO4 ?
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Sxi xationum Il aHamiTHYHOT TpymM MOXKHA BIIKPUTH CHEUUDIYHUMU pPEaAKLiIMHU?
HanumiiTe piBHSHHS IUX PEAKITiH.

Sxuit komip MaroTh Gocdaru Iy)KHO3EMETbHUX METATIB ?

Yuwm Bigpizuserbes [IA nmiarpyna karionis Bif [Ib miarpymm ?

INapoxkcunn sxux karioHiB Il aHamiTHyHOI Tpynmu MarTh aM(oTepHi BIAacTUBOCTI ?
JloBediTh 1€ BIAMOBITHUMHU PEAKIIISIMH.

Sk ocagutu Al(OH)3 3 po3unHy anroMiHarty ?

Sk Binkpurs iorn A% i Zn?* i3 ix cymimi 3 iHmmMu kationamu ?

CknaziiTh PiBHAHHS peakilii oKUCIeHHs ioHiB Mn?" B KHCJIOMY i JTy’)KHOMY CepeOBHILAX.
SIxuit 30BHINIHIN eeKT peakilii MO)KHAa BUKOPUCTATH JUIs BIIKPUTTS i0HAa MaHTaHa ?
CkJaiTh piBHSHHS PeaKLiid pO3AUICHHS 1 BUSBJICHHS KaTIOHIB y PO3YMHAX, 1[0 MICTSTh:
ionm 1) Fe3*, Mn?*, Co?* ; 2) A", Fe®*, Zn?* ; 3) Ba?*, Zn?*, Ni?".

Y BUTIIAL SIKUX CIONYK BiIOKPEMITIOIOTH KaTioHu [V rpymnu BiJ KaTiOHIB IHIIUX TpyH ?
Hanuuite piBHAHHSA peakiiil BHsBIeHHS Ag' 3 BUKOPUCTaHHAM CTaiii il IpynoBHM
pEareHTOM.

SIx BussuTH ioHn Pb?* B nmpucyrHocTi ionis Ag* ?

Uum Binpizasiernes [ ananmiTiana rpymna karionis Bix Il ananituynoi rpynu ?

SIxi cromyku OyayTh B ocali i B pO3UMHI, SKIIO HA CyMIIl HITPATiB KaTiOHIB yCiX rpym
HOJISITH HATUIIKOM pO34MHY amiaky ? BiAmoBigs NPOLTIOCTPYHTE PIBHAHHAME PEAKIIIH.
SIKi CHONYKM YTBOPIOIOTBCS IPH [Iii HAJJIMIIKY JIYTy Ha CyMIII HITPaTiB KaTioOHIB ycCiX
rpyn ? CkiaaiTh piBHSHHS peakiliil s KaTIOHIB, 10 OYAYyTh y PO3YHHI.
Sk BUABHUTHU KYIIPYM Yy CyMillli KaTioHiB ?

BinkpuTTio SIKMX KaTIOHIB B XO1 aHaI3y iX CyMilli 3aBakaroTh i0oHU Cu
Ski XiMiKO-aHANITHYHI BIACTHBOCTI MOKJIA/IEHO B OCHOBY Kiacudikailii aHiOHIB ?

2+ n

Hanumite ¢gopMynu cooiyk, siki yTBOPIOIOTH aHIOHM NEpUIOi aHAJIITHYHOI TpyNu 3
PO3YMHHUMH COJIIMHU 0apito.

Hanumite piBHSHHS peakiiii B3aeMo/Ii1 HaTpis TeTpabopara 3 pO3YNHOM Oapiro XJIOPUITY.
Sxi aHioHM | aHAITUYHOT TPYNH BIIHOCSTHCS: a) 1O OKUCHUKIB; 0) 10 BIAHOBHUKIB ?

SAxuii aHIOH mepuIol aHAITUYHOI TPYNU OJHOYACHO € OKHCHUKOM 1 BIJHOBHHUKOM?
[TosicuiTh yomy? HaBeniTh BiAMOBIHI PiBHSIHHS PEaKIlii.

SIKi aHIOHM MepIIOoi aHAITUYHOI TPYIH :

a) 3He0apBiII0I0Th po3unH KMnO4, nikuciaeHnit cyib(aTHOO KUCIOTO0;

0) 3HEOAPBIIIOIOTH PO3YMH HOAY ?

SIk1 OKMCHO-BIAHOBHI BJIACTUBOCTI BOHH BHUSBISIOTH ?

Ski aHIOHM mepIIol aHANITUYHOI TPYNMU BHUIAUISIOTH BUIBHUN Hop 13 Kamis Homudy y
KHCIIOMY cepeIoBHII ? SIKi OKHCHO-BITHOBHI BJIACTUBOCTI BOHU BUSBIISIFOTH ?

Ski aHIOHM MepIIol aHATITHYHOI TPYMHU i €0 MIHEPATBHUX KHUCIOT YTBOPIOIOTH JIETKI
cronyku ? Sk iX BUSBISIFOTH ? HamummiTeh BIAMOBIHI piBHSHHS peaKIliid.

SIKi aHIOHM TepIIOi aHANITUYHOI IPYNH MOXKHA BUSBUTH MOJI0€HOBOIO pianHOI0 ? SIKuit
ix cxnaa ? Hanumite (popMysH yTBOPIOBaHHUX MPH LIbOMY CIIOJIYK.

SIKi opraHiuHi peareHTH BHUKOPUCTOBYIOTH IJIsi BUSIBJICHHS aHIOHIB MEPIIOi aHANITUYHOT
rpynu ? HamumiTs ix popmynu.

Sk BUABUTU KapOOHAT- Y IPUCYTHOCTI CyibdaT-iony ?

Sx BusiBuTH (hocdar-ioH B CyMmiIl aHIOHIB TIEPIIOi TPpyIu?
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[lepepaxyiiTe aHiOHM IpYroi aHAJITMYHOI I'PYNH, Ha3BIiTh TPYNOBHH peareHT Ta yMOBHU
fioro mii.

SIxi aHioHM Jnpyroi Ta TPeThOi AHAIITUYHUX TPy BITHOCATHCS JIO0: a) aHIOHIB-
OKHCITIOBaviB; 0) aHIOHIB-BIJHOBHUKIB ?

Slki aHiOHM Apyroi Ta TPeThOi AaHATITHYHHX TPYyN 3HEOAPBIIOIOTH po34MH Homy ? Ski
BJIACTUBOCTI XapaKTepHi 111 HUX ? Hamumnite BiANOBIAHI PIBHSHHS PEaKIIii.

Ski aHioHW Jpyroi Ta TPETHOI aHATITUYHUX TPYN BHAUIAIOTH BUIBHMA HOX 13 pO3YMHY
KaJIifo Houay y KUciaoMy cepeaoBuini ? Hamummite BiAMOBIIHI PIBHSHHS PEaKIIii.

SIKi peakilii BUKOPUCTOBYIOTH JJIsl BU3HAUYEHHS XJIOpUI-10HIB ? HanmumiTe X piBHSIHHS.
SxuM peareHTOM MOXKHA BHUSBUTH Opomin- 1 WOAMI- 10HM TpU IXHIM OJHOYACHIN
npucytHocTi ? TTosICHITE YOMY 11€ MOKITHBO ?

BUSIBIICHHSI.

Yu MO>KHA BUSBUTH HITPAT-10HU Y MPUCYTHOCTI HITPUT-10HIB ?

Sxuii 13 peakTHBIB - a) aMOHIIO XJopuJ, O) Tigpar amiaka, B) LIMHKY Cynb(har, MOXKHA
BUKOPHUCTATHU JJIs BIIOKPEMIICHHS apIeHTYM XJIOpUJY Bi Opominy Ta oauay cpibmna ?

Sxi 13 3anmponoHoBanux nap a”ioniB — a) Cl™ i Br; 6) I 1 NO27, i 4yoMy HE MOXYTh OyTH
NPUCYTHIMH OJHOYACHO y KUCIOMY cepenoBuiii ? HaBeaiTh piBHSHHS peaKxiliii.

SIK Ha3WMBAIOTHCS PEAKIii 1 peareHTH, IO Jal0Th MOXKJIMBICTD BH3HAUUTH JaHUH aHIOH Y
NPUCYTHOCTI iHIIUX aHioHIB ? HaBeniTh nmpukiaam.

Ha3piThb rpymoBi peareHTn Yy kiacudikamii aHiOHIB 3a 3JaTHICTIO YTBOPIOBATH
MaJIOPO3UYMHHI CIIOMYKH 1 31aTHICTIO BUSBIISATH OKHCHO-BITHOBHI BIIACTUBOCTI.
3amponoHyiTe peakiiio Ais8 BUsABICHHsA Oopar-ioHy. CKIaaiTe BIJMOBIJIHI PIBHSAHHS
peaxirii.

Hanumiite piBHAHHS peakiii BUSBJICHHS alleTaT-10HY.

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

Sk mpoBoAATE MiAGIp POZUMHHUKA TSI TBEPIOTO 3pa3Ky PEUOBUHU ?

SAxuii nonepeaHii BUCHOBOK IIPO CKJIaJ CyX0i COJIl MOYHA 3pOOHTH, SKILO i 3pa30K HE Mae
3abapBieHHs ?

SIkuil BHCHOBOK MpO CKJaJ CyXOi COJi MOXHa 3pOOUTH, SKIIO 3pa3oK IOBHICTIO
PO3UYUHSETHCS Y BOI ?

SIKi KaTioHM MOXYTb BXOJHUTH JIO CKJIAJy aHali30BaHOTO 3pa3Ky, SKIIO HpU HOTro
PO3YMHEHHI Y XJIOPUIHIN KUCIIOTI 13 PO3YUHY BUIUISETHCS OLTUIM cupHUCTHIA ocay ?

Yomy B aHaii31l HEBIIOMOI PEUOBHMHU BUSBIIEHHS KaTIOHIB MPOBOJATH NEpPe]] BUSBICHHIM
aHIOHIB ?

Sxi 3aBOaHHS KUIBKICHOTO XIMIYHOIO aHaji3y B LUJIOMY Ta JUIsl XIMIYHOI TEXHOJOTIi
30kpema?

3a /10MOMOroI0 SIKMX IMOKa3HUKIB MOXKHAa XapaKTepU3yBaTH TOYHICTh aHAJIITUYHUX
BHU3HAUEHB ?

[ITo Take aOCoOIOTHA Ta BiIHOCHA MTOXUOKA BUMIPIOBAHb?

SIKuMHM  KUIBKICHUMH TIOKQ3HUKaMHU XapaKTEepPU3YIOTh CKJIaJ TMPOCTHUX abo CKIIAIHHUX
PEYOBUH, PO3UHHIB?

o Take TUTP PO3UMHY, SIKI OMHULI HOro BUMiproBaHHs? Sk Ha MPaKTHILIl MOJKHA BUKOPUCTATH
TUTP PEUYOBHHH, SKY BU3HAYAIOTh, 38 pOOOUNM PO3UMHOM?
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Slke BU3HAYCHHS MAa€ TOHATTS MOJISIPHOI KOHIIGHTpAIIIi 1 IK BOHA MaTEMaTHUYHO OB’ s3aHa
3 THTPOM PO3YMHY Ta HAaBAKKOIO PEYOBUHU Y HbOMY?

[Io o3Ha4ae MOHATTS MOJIb-€KBIBAJICHT (TPaM-EKBIBaJICHT) PEYOBHUHH Ta SIK 1€ TIOB S3aHO 3
HOPMAJIbHOIO (€KBIBAJICHTHOIO) KOHIIGHTPAIIEI0 PO3UYMHY Ta HABAXKKOIO PEYOBHUHH Y
HbOMY?

[Io po3yMirOTh mig TepMiHaMH “MacoBa 4acTKa Ta “TIPOIIEHTHA KOHIIEHTpAIis” pEeYOBUH
ab0 po34ymnHiB?

Ski iCHYIOTh MaTeMaTH4HI CHIBBIIHOIIEHHS MK THTPOM, MOJIAPHICTIO, HOPMAJIBHICTIO Ta
MPOIIEHTHOIO KOHIIEHTPAIII€10 PO3UHHIB?

Sk MoxHA Kiacu(]iKyBaTH METOIH KUTbKICHOTO XIMIYHOTO aHaJli3y 3a TUIIAMH PEaKIIii?
1o Take 7OOYTOK PO3YMHHOCTI MAJIOPO3YMHHUX PEUOBHUH 1 SIK BIH MOYKE XapaKTepU3yBaTu
NPUJATHICTH OCAJKyBavya y METOi rpaBiMeTpii?

Ski CiBBIAHOIIEHHS MK OCHOBHUMH OJMHHIISIMA MacH y METO/Ii TpaBiMeTpii?

Mo cmig po3ymiTH MmiA MOHATTAMH “‘OcajXyBau’, “OcajyKyBaHa Ta BaroBa Qopmu’,
“TOYHICTh 3BaXKyBaHHA , “ocaau aMopdHi Ta KpUcTatiuHi’?

SIki yMOBH 0/iep KaHHS KPYITHOKPUCTATIUHUX OCA/IiB Ta iX OYUCTKU?

SIKi OCHOBHI €Tanu rpaBiMETPUYHOTO aHAITI3Y?

Cdopmymroiite MOHATTS « TUTPUMETPUIHUN aHATI3.

SIKi pO3YMHU Ha3MBalOTh IEPBHHHMMH Ta BTOPMHHUMH cTaHmaptamu ? HaBeniTsh
npukiaaay. [lepeniqiTe BUMOTH 10 IEPBUHHOTO CTAHIAPTY.

Cdopmymroiite HACTYIIHI MOHSATTA: bikcanan, TOYKA €KBiBaJICHTHOCTI
(cTeXiOMETPUYHOCTI), TATPAHT, KiHI[EBA TOYKA TUTPYBAHHS.

SIKi OJMHMILII BUMIPIOBAHHS KOHLIEHTPALil peYOBUH BUKOPUCTOBYIOTh Y TUTPUMETPIi ?
SxuM BUMOTaM TOBHHHA BiANOBIAAaTH XiMIYHA peakilis, 0 MO>KHA BUKOPHUCTOBYBATH B
TUTPUMETPUYHOMY aHai31 ?

Ha sxi rpynu noaunisitoTbes METOAM TUTPUMETPUYHOIO aHalli3y, B 3aJIEKHOCTI Bl TUITY
peaxii ?

CyTb 1 kinacudikaiis TATPUMETPUYHUX METO/IIB aHAII3Y.

Bumoru 1o peaxiiii, 1110 BUKOPUCTOBYIOTCSI Y TATPUMETPUYHOMY aHaJIi31.

Slka TOYHICTh TUTPUMETPUYHUX METO/IIB 1 5K i1 MOXKHA MIABUIIUTH ?

JlaTn BU3HA4YeHHS MOHATTAM: EKBIBAIEHT, (PAKTOp EKBIBaJICHTHOCTI, MOJSpHa Maca
€KBiBaJICHTA.

1o Take ingukaTopu ? SIki BoHU OyBaioTh ? SIKi BUMOTH Mpea IBISIOTH 10 1HAUKATOPIB ?
[Ilo po3yMmitoTh Wi TOHATTAM «IHTEpBaJl MepexoAy 3abapBieHHsS I1HAUKATOpa» Ta
«TTOKA3HUK THTPYBAHHSI ?

[TepeniviTh OCHOBHI €Tanu po3paxyHKOBOro (rpadiyHoro) crnoco0y BHOOpPY iHAMKaTOpa ?
Ha yomy rpyHTYyeThCs BUOIp iHAMKATOpaA, SIKE 3HAYEHHS MpPH I[boMY Mae cTpubok pH Ha
KpUBIil TUTpYBaHHS ?

VY 4omy nosArae cyTb METOAY KUCIOTHO-OCHOBHOT'O TUTPYBaHHS ?

JlaTn BH3HA4YEHHA TMOHATTAM: TOYKAa EKBIBAJICHTHOCTI, TOYKa CTEXIOMETPUYHOCTI,
MOKa3HUK TUTPYBaHHSA, IMOKAa3HUK 1 1HTEpBAJ Mepexojly 1HAMKATOpa, KpUBAa TUTPYBaHHS,
CTpUOOK TUTPYBaHHS.

Sk BU3HAYUTH TOYKY €KBIBAJEHTHOCTI (CTEX1OMETPUYHOCTI) MPH KHCIOTHO-OCHOBHOMY
TUTpPYBaHHI ?

Yomy pozunan NaOH 1 HCI He MokHa BiJIHECTH 710 IEPBUHHUX CTAHIAPTIB ?
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3a J0mOMOrol0 $KOi PEYOBHHM MOXKHA MPOBOJIUTH CTAaHIAPTHU3AIII0 XJIOPOBOIHEBOI
kucnotu ? HaBeniTh BiIMOBIAHY peaKIIito.
Yum oOymMoBIIeHa KapOOHATHA Ta 3arajbHa TBEPAICTh BOJIH ?
3 SKUM I1HIUKAaTOPOM — METWJIOBMM YEPBOHMM 4YM METHJIOPAH)XEM — BCTAHOBJICHHS
HOPMAaJIBHOCTI COJISTHOT KMCJIOTH 3a Oypoto Oye TouHimuM ? BianoBias oOrpyHTyiTE.
JUis BCTAaHOBJIEHHS HOPMAJIBHOCTI PO3YMHY IIKOIrO JIyry B3sUIM IpenapaT IIaBJeBOi
KHCJIOTH, NEPEeKpPUCTalI30BaHUI piK TOMy. SIKOi MOMWIKM B HOPMaJbHOCTI IIKOTO JIyry
(momaTHOT 4 Bix €MHOT) CIIiJT YeKaTH B IbOMY BUIIAAKY ?
Pospaxyiite siky HaBaxky NazxB4O7 - 10H20 nmotpibno B3atu ans npurotyBanHs 500 mu
PO3UYUHY, 10 BUKOPUCTOBYIOTH Il BU3HAUYEHHS KOHLEHTpalii npubmusuo 0,1H. po3unny
HCI ?
Ckinbku MiniiTpiB 2 H. po3unny NaOH noTpi6Ho B3sTH, 106 npurotryBatu 500 mi 0,1 H.
po3unny NaOH ?
Ckinbku rpamiB H2C204 - 2H20 HeoOXiaHO B34TH AJIs MPUTOTYBaHHS 250 MII pO34HHY, 110
BUKOPUCTOBYIOTb Ul BU3HAYEHHS KOHLeHTpalil npuoausHo 0,1 H. po3unny NaOH ?
VY SKuX BHIIaJKaX TOYKA EKBIBAJIEHTHOCTI 1 TOYKA CTEX1OMETPUYHOCTI CHIBHAAAIOTh, a
Ko| Hi ?
BusnaunTt MONSIpHY KOHIEHTPAIIIO €KBIBAJICHTa PEYOBHHH KaJliil TIAPOKCHLY Y PO3UHHI 3
MacoBoIo yacTkoro pedosran KOH 80%, sximo ryctuna posuuny aopisaioe 1,065 r/em®,
BupaxyBatu pH y po3umHi aMOHi#l TiAPOKCHIY 3 MOJSIPHOIO KOHIICHTPALIEI PEYOBUHH
0,01 mous/mm®.
SlkuM BHUMOram TOBMHHA BIJIOBIJaTH OKMCHO-BIJIHOBHA PEAKIlis, sKa JIGKUTh B OCHOBI
KUTbKICHUX BU3HA4YeHb 7
SIka peaxiis JIeXKUTh B OCHOBI IEPMaHTaHATOMETPUYHOTO TUTPYBAHHS ?
B ywomy cyTh MeTOly nepMaHraHaToMeTpii?
B sixomy cepenoBHILll 3aCTOCOBYETHCSI TUTPYBaHHS po3unHOM KMnOj4 1 yomy?
Sk (ikcyeThCs TOUKA €KBIBAJIEGHTHOCTI B METO/I1 IEpMaHraHATOMETPIi?
[Tosicuuty, sik roryerbes podounit pozund KMnOg.
Sxki ¢akTopy BIUIMBAIOTH HAa 3MIHY KOHIEHTpalii podouyoro po3unny? Yomy KMnO4 He
BUKOPUCTOBYIOTb B SIKOCT1 BUX1/1HOT peuOBHHHU?
SIKi BUXIHI PEYOBMHHM BHKOPUCTOBYIOTH JJIsi BCTAHOBJICHHS TOYHOI KOHLIEHTpALil
po6ouoro po3unHy KMnQO4?
SIka peyoBUHA € KaTaIi3aTOPOM MpHU MEepMaHTaHATOMETPUYHHUX BU3HAUCHHSX ?
BuxopuctoByroun MeTos eneKTpoHHOTO Oaancy ckiactu OB-peakiii:

H:C:0s + EMnOs + H:SOs — COs +...

EKMnOs + MnSOs + H:O — MnO: +...
Ckinbku rpamiB KMnOs moTpiOHO B3STH UIsl MPUTOTYBaHHS 2 J PO3YUHY 3 TUTPOM
0,003510 r/mm.
[ToHsTTS PO OKCUAMMETPIitO (peaIOKCUMETPI0). OKUCHO-BIAHOBHI PeaKIlii.
BrumB cepenoBuiia Ha HampsiM OKMCHO-BITHOBHUX peakiiii (Ha mpuximani KMnOgs). Yomy
dakTop exBiBaneHTHOCTI KMnOgs Binpi3HsieTbcss B 3anexHocTi Bix pH po3unny?
Po3paxyiiTe ioro 3Ha4YeHHA B PI3HUX CEPeIOBHIIAX.
[TiniOpatu KoedillieHTH B PIBHAHHI OKHCHO-BIJIHOBHOI peakiii 1 BHU3HAUYUTH (aKTop
€KBIBAJIECHTHOCTI IS OKACJIIOBAYa 1 BI/ITHOBHUKA:

KMnOs + FeSO4 + H,SOs — MnSOs + Fe(S04)3 + K2SO4 + H20
12
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OKHUCHUK, LIe aTOM, MOJIEKyJ1a a00 10H SKHIii: a) € JOHOPOM €NIEKTPOHiB; 0) mpuiimae y4actb
B IIPOIIECI OKMCHEHHS; B) IPUEAHYE CIEKTPOHH; T') BI/IIA€ NEKTPOHH; 1) OKHCIIOETHCS.

B yomy nonsirae cyth MeToay HogomeTpii ?

YoMy B mepmMaHTaHATOMETpii BUKOPHUCTOBYIOTH JIMIIE OKHUCIIEHI, a HE BIIHOBJIIEHI (OpMH
BIIMOBIIHUX penokc-map ? YoMy Ha BiAMIHY BiJl IIbOTO y HOJOMETpPii BUKOPHUCTOBYIOTH
00uB1 hopMu peokc-niapu ?

Sk BUKOHATH BU3HAYCHHS OKMCHIOBAYIB 1 BIJIHOBHUKIB METOJOM HOaOMETpii ?

SKuX yMOB HEOOX1IHO TOTPUMYBATUCh AJIs1 HOAOMETPUYHUX BUMIPIOBaHb 7

SIKi 0cOOAMBOCTI MPUTOTYBaHHS TUTPOBAHUX PO3YMHIB HOAY 1 HATPitO Tiocyabdaty ?
Yomy s HOZOMETPHUYHOTO BH3HAUCHHS OKHUCHIOBAYiB BUKOPUCTOBYIOTH BEIMKUN
Haamumok KI ?

Y oMy 0cOOIMBOCTI BUKOPUCTAHHS B SIKOCTI IHAMKATOPA KPOXMAIO JUIst HooMeTpii ?

[Ilo Take iHAUKATOPU B METOJIaX peAoKcMeTpii? SIki BUHU OyBarOTh ?

YoMy BUHUKAaE HEOOXIAHICTh CTaHAApPTH3alil PO3YMHY TiocynbdaTy HaTpito 1 fK i
poBOJATh ? HanuiiTh BiAMOBIAHI PIBHAHHS PEAKITIN.

3 SIKOIO METOI0 P BU3HAUEHHI Mijl HOAOMETPUYHUM METOZOM JIO TUTPOBAHOI'O PO3UUHY
JOJIAI0Th CyIb(paTHY KUCIOTY ?

SIK TIOSICHIOETBCSL HANPSIMOK peakilii, 0 BHKOPHCTOBYETHCSA [UIS HOAOMETPHUYHOTO
BU3HAYCHHS Mifi ?

YoMy mpu THUTPYBaHHI IIABJIEBOI KHCIOTH TMEpIIi Kpaluli pPO3YMHY NepMaHraHary
3HEOAPBIIOIOTHCS IOBUIBHO, TOJl SIK B MOJAJIbIIOMY i€ 3HEOapBJEHHS IPOXOJUThH
MUTTEBO ?

VY 4omy nosArae cyTb METOAY KOMIIJIEKCOHOMETPUYHOI'O TUTPYBaHHS 7

SIKi TUTpaHTH BUKOPUCTOBYIOTh B METO/II KOMIJIEKCOHOMETPIi ?

[IpuBeniTh NpUKIAIMA 1HIUKATOPIB, IO 3aCTOCOBYIOTHCA Y KOMIUIEKCOHOMETPUYHOMY
TUTPYBaHHI.

HageniTe y 3aranbHOMY BUIJISAI peakiilo, sika MPOTIKAE MPH B3AaEMOIi 10HIB METaly 3
TpusioHoM b, a Takox cxemMaTHuHy Oy/I0BY KOMIUIEKCY, SIKAH TIPU IIbOMY YTBOPIOETHCSL.

Sk BrumBae pH cepenoBuia Ha KOMITIEKCOHOMETPUYHE TUTPYBAHHS ?

3a 10MOMOroI0 SIKHUX PEYOBMH MOKHA MIPOBOJUTH CTaHAapTHU3auio TpuioHy b ? Hasenits
BIJITIOBIJTHY peaKLito.

SIK BU3HAUUTH TOUKY CTEX1IOMETPUYHOCTI PU KOMIIJIEKCOHOMETPUYHOMY TUTPYBaHHI ?
Yomy BusHauenHs HoniB Fe®* 3a monomororo EJITA mpoBoAaTh y KHCIOMY CepeIOBHII, a
iiorn Ca®" i Mg?" BU3HauaroTh y cepeioBHIi aMiagHoro 6ydepa?

VY yoMy nossirae MexaHi3M Jii METAIOXPOMHHX 1HAMKATOPIB MPU KOMIUIEKCOHOMETPHUYHUX
BU3HAYCHHSX ?

Ski cnonyku HazuBaroThes KomriuiekcoHamu ? Illo take xematu ? Hammmite dhopmynu
BHYTPIITHBOKOMIUIEKCHUX CHOJYK 3 KOMIUIEKCOHaMU ?

Ski pedoBMHU MOXKHA BU3HAYATH METOJIOM KOMILIEKCOHOMETpil ? BiAmoBias oOrpyHTYyiiTe.
SIKi 1HAMKATOPH 3aCTOCOBYIOTHCS IIPU KOMITJIEKCOHOMETPUYHHUX BU3HAUCHHSX ?

SIKi yMOBM MPUTOTYBaHHs Ta 30epiraHHs TUTPAHTIB B METOI KOMIUIEKCOHOMETPIi ?
Bumoro 1o peakiiii, siki JieXKaTb B OCHOBI METOTy KOMIIEKCOHOMETPIi.

BuroroBieHHst THTpOBaHOTO po3unHy TpuiioHy b (kommiiekcony III). Sk BctaHOBUTH TUTD
OTO PO3YHUHY ?
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193.
194.
195.

196.
197.
198.
199.

SIki cmocoOM TNPHUroTyBaHHS THTPAHTY BHUKOPHCTOBYIOTh Y KOMIUIEKCOHOMETPIi?
Binmosigs oOrpyHTYiiTE.

Yomy nopiBHIOE (AKTOp EKBIBaJCHTHOCTI TPWIOHY b NpuM KOMIUIEKCOHOMETPUYHUX
BU3HauUeHHAX ? YoMy JOpIBHIOE MOJSpHA Maca €KBIBAJICHTY MeTally, SKHH BHU3HAYAIOTh
KOMILJIEKCOHOMETPUYHUM METOJI0M ? BinmoBigs oOrpyHTYHTE.

Ha tutpyBanns 25,0 cm® posunny, skuii mictuts depym(Il) i dpepym(Ill) BuTpauaeThes
13,7 em® 0,1 H. poszunny tpminony b mpu pH = 2 i 29,6 cm® npu pH = 6. Busnauntu
KOHIIGHTPAIIi10 KOKHOTO HOHY epyMy B PO3UHHI y MI/CM°.

Sxuit 06°em 0,0200 Moss/aM® po3unHy TpHIoHY b BuTpauaerses Ha TuTpyBanns 10,0 cv?
posunHy MgSO4 3 TuTpoM pisaum 0,0025 r/cm® ?

VY SKHUX CHIBBITHOIIEHHSIX B3aEMOIIOTH KaTIOHH METaTIB 1 TpuiioHa b ?

SIxi aromHi Tpynu komiuiekcHa 111 yTBOPIOIOTH 3B’3KHM 3 i0HAMHU METAJIiB 1 AKUWA THI IUX
XIMIYHHX 3B A3KIB ?

Ha yomy 3acHOBaHi CIEKTPOCKOMIYHI METOAM?

Yum BiZpi3HIETHCS GOTOKOJOPUMETPIs Bifl crieKTpodoTomMeTpii?

3anuiriTe y MaTeMaTUYHOMY BUTJISII OCHOBHUH 3aKOH CBiTJIoNorMHaHHs byrepa-
JlambepTa-bepa.

®i3u4Ha CyTh MOJISIPHOTO Koe(illieHTa OTJIMHAHHA B piBHsAHHI  Byrepa-JlamGepra-bepa?
SIka moCIiAOBHICTG Jiil MpH BUOOP1 ONTHMAIBHUX YMOB ()OTOMETPHUYHOTO BU3HAUYCHHS
pedoBuH?

o Take “criekTp nmornuHanHs? HaBeaiTe Horo rpadivyne 300pakeHHS.

o Take “rpagyroBanbHuil rpadik”? HaBenits oro rpadiyne 300pakeHHS.

1o Take onTHYHA I'YCTHHA NOTJIMHAKOYOTO CEPEIOBHUIIA 1 IK BOHA TO3HAYAETHCS ?

Sxuit pi3nuHMi 3MicT KoedilieHTa MOJIIPHOT €KCTUHKIIT PEYOBUHHU, 10 MOTTIMHAE CBITIIO,
IIpU ME€BHIN JOBKMHI XBUJII N1aJat040ro cBiTia?

. Yomy mipu BU3HAYE€HHI KOHLIEHTpallli pO3YMHEHOT pEYOBUHH 33 BETMYUHOIO ONTUYHOL

TYCTUHU PO3YMHY CJIiJl OpaTH TUIBKH PO3BEACHI PO3UUHN?

. SIK1 mpUCTpOi BUKOPUCTOBYIOTH JJIsl IEPETBOPEHHS CBITIOBOI €HEPrii B €IEKTPUYHI

CUTHAJIM Y CHIEKTPO(OTOMETPaX 1 POTOENEKTPOKOIOpUMETpax?
Yomy y porokonopumerpii 3akoH byrepa-JlambepTa-bepa BUKOHY€ETHCS HE TIOBHICTIO?
Bin sikux (akTopiB 3a€XKHUTh TOYHICTh aHaJli3y y (OTOKOIOpUMETPii?
3a SKMUM IPUHIUIIOM BUOUPAIOTH CBITIO(PUIBTPU Y GOTOKOIOPUMETPIi?
Ha yomy Ga3yeTbcst GOTOKOIOPUMETPUYHHNA aHAai3?
SIKMM YMHOM MPOBOJIATH ONPAIIOBAHHS PE3YJIbTATIB XIMIYHOTO aHali3y 3a METOI0M
HaMEHIIINX KBaApaTiB?
3a 101MOMOro1o K01 peakiii MoxHa BuzHauuTu KynpyMm(Il) poromerprunum merogom?
HageniTs 1 Ta BKaXXiTh BIANOBIAHUNA aHATITUHYHUHN ePEKT peakiii.
SIKUM YMHOM BCTaHOBIIOIOTH KOHIIEHTpalito Kynpymy(Il) ¢oromerpuynum metogom?
Hagenite kinacugikarito e1eKTpoXiMiuHUX METO/IIB aHaIi3Yy.
UMM NOSACHIOEThCS aHOMAJIBHO BUCOKA PYXJIMBICTh TiPOreH-10HIB Ta T'IPOKCUI-10HIB Y
BOJIHUX PO3YMHAX €JIEKTPOIITIB?
Ha yomy rpyHTYIOTHCSl HOTEHIIIOMETPUYHI METO/IN aHalli3y?
HaBectn mareMaTHuHe BHpaKEHHS BEIMYMHU TOTEHITIATY 1HIUKaTOPHOTO €JIEKTPO/Ia.
[Ilo Take eneKTpo. 1 MOPIBHAHHS 1 sIKI OyBalOTh BUIHM TaKUX €JIEKTPOIIB?
SAxi OyBaroTh BUIM IHANKATOPHHUX €JIEKTPOIIB?
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231.
232.

Onuurite Oy0BY 1 IPUHLIMM Jii CKISIHOTO 1HAUKATOPHOTO €IEKTPOa.

VY yoMy CcyTh MpsIMOi MOTEHIIOMETPii?

3 AKOI0 METOIO0 y AOCIIDKYBaHHHA Ta CTAaHAAPTHUN PO3UYMHH Y NMPAMiil MOTeHIiOMeTpii
BBOJISAITH HAJITUIIIOK 1HAU(PEPEHTHOTO €IEKTPOTITY?

Y 4omy CcyTh MOTEHIIIOMETPUYHOTO TUTPYBAHHS 1 B IKMX BUIIAKaX 3aCTOCOBYETHCS 1Ie
meton?

Ha gomy 6a3yeThcst MeToa mossiporpadiyHOro aHam3y?

SAxi Buau noasiporpadii B po3pi3HIETE 1 YUM BOHHU BiJIPI3HIIOTHCS OAWH BiJl OJTHOTO ?
[Ilo Take KOHIIEHTpAIiiHA MTOJISIpU3allis elneKTpoaa?

o Take nudy3iitHuii ab0 rpaHUYHMI CTpyM y nossiporpadii? SAxy indopmariro rae
BEJIMYMHA TAKOTO CTPyMY?

Y domy nepeBaru noJsiporpadigHoro METoAy aHalli3y Ha/I IHITUMU METOaMu?

Sxy indopmariiro s AOCTIAHUKA A€ mosiporpadiyHa XBuis?

Sxuit mapameTp nossiporpadivHOi XBHII BUKOPUCTOBYETHCS IS 11eHTU(DiIKALIil
JOCTII)KYBaHOT pEYOBUHU?

SIKi eNeKTpoaM 3aCTOCOBYIOTHCSA B moJsiporpadax?

o Take monsiporpadidamii GoH 1 I 90T0 BiH 3aCTOCOBYETHCS?

SIKi BUMOTH IOBHHHI 33I0BOJIGHATH 1HAU(EPEHTHI €NEKTPOIIITH, 0 3aCTOCOBYIOTHCS B
nosisiporpadii? ki o6macti 3acToCyBaHHS MOJSIPOTpadivHOTO aHAITIZY?

VY 4oMy MoJIATar0Th 0COOIUBOCTI XPOHOIIOTEHI[IOMETPUYHOTO METO/TY aHAITI3Y Yy
MOPIBHSHHI 3 KJIACHYHOIO MoJjisiporpadieto ?

. Ha3BiTh 171 sikux HOHIB po3po0IeHi XpOHONIOTEHI[IOMETPUYHI METOIUKN BU3HAUYCHHS Y
BOJIHUX PO3YMHAX?

VY yoMy CyTHICTb €eKTPOGOPETUYHUX METOJIIB aHaJi3y?

SIKi mapameTpH 3apsHDKEHUX YaCTHHOK Ta TapaMeTPH €JIEKTPUIHOTO IOJIsi BU3HAYAIOTh
MIBUKICTh PyXY YaCTHHOK B €JIeKTpUYHOMY ToJii? Sk BruinBae xapakrep Oydepy Ha
eJIEeKTPOPOPETUUHY PYXIUBICTh YACTUHOK?

ki BUMOTH TIpe SIBJISIIOTHCS 10 HOCI1B, B TIOpax SIKUX BinOyBaeThcs enekrpodopes ?
Axumu ciocobamu BUSABIISIIOTH (Dpakilii peuoBUH Ha enekTpodoperpamax?

VY yomy cyTHICTb i0HO(OpE3Y?

Jlns sikux 1inel 3aCTOCOBYIOTH MpenapaTuBHUM Ta aHATITUYHHM enekTpodopesn?
Hagectu knacugikaniro xpomarorpadiyHuX METO/IB aHAII3Y.

SIki mepeBaru xpoMatorpagpiuHux METOIIB PO3ALIEHHS PEUOBHH Ha/l IHIIUMU?

ki pO3YNHHUKH OIIJIFHO 3aCTOCOBYBATH JIJISl PO3IUICHHS TMOJSPHUX PEYOBUH?

Y 4oMmy CyTHICTh TOHKOIIIAPOBOI acopOIiitHOT XpomaTorpadii?

Ha sixomy 3akoHi 6a3yeTbest po3nojiiapHa XpomaTtorpadis. B womy cyTh 11boro 3aKony?
Sxi ICHYIOTh BUJU PO3MOILIBEHOT XpomaTorpadii?

SIKi HOCIT 1151 3aKpilJIeHHs OJHi€T 3 (a3 BUKOPUCTOBYIOTh Y PO3NOAUIBHIM Xpomarorpadii?
[I{o Take «IIpOSBICHHS XpPOMATOIpaMm»?

VY oMy CyTHICTbh pO3MOJIUIBHOT Xpomartorpadii Ha nanepi?

SIkuil MpUHLMT TOBUHEH BUKOHYBAaTHCh IPU BUOOPI CUCTEMH PIIKUX (a3 s
PO3MOaUIBHOI XpomaTorpadii?

o take «BennunHa R 1 sxumii ii pi3uunmii 3mict?

Yomy BenmumHa Rf Xoua 1 € Tabau4HOM0O, ajie MajonpuaaTHa A i1eHTudikaiii pedoBuH
Ha XxpomaTtorpamax?
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233. SIxkum npuiioMoM JOLIUTEHO KOPUCTYBATHCS Ui iIeHTU(IKALllT peYOBUH HA
XpoMarorpaMax po3noaiIbHOI XpoMaTorpadii?

234. SIki icHYIOTh Pi3HOBH/IU MANEPOBOI PO3MOALILHOI XpoMaTorpadii 3a TEXHIKOIO BUKOHAHHSA?
SIki mepeBaru i HEJIOJIIKHU ITUX PI3HOBUIIB?

235. Illo Take MeTO MTPOTOYHOI MMAarepoBOi PO3MOALILHOT XpoMmaTorpadii 1 Koiau BiH
3aCTOCOBYETHCS?

236. Y yoMy CyTHICTh OJTHOMIPHOI 1 ABOMIPHOI po3MoAiIbHOI XpoMaTorpadii?

237. SIki € MeTOM BUSIBIICHHS PEYOBHH Ha XpomarorpaMax? Y sIKMX BUIAJIKaX 3aCTOCOBYETHCSI
TOM, YU IHIIUHA METOa?

238. SIki BUSABIAIOTHCS HEOJIKK OJHOMIpHOT Xpomarorpadii, y 4oMy ixX CyTHICTb 1 sIKi mpuiioMu
3aCTOCOBYIOTH IS YCYHEHHS ITUX HEJOJIKIB ?

6. MeToau HABYAHHSA

I[lix yac BUBYECHHS AUCIUILIIHM BUKOPHUCTOBYIOTHCS HOPMATHUBHI JIOKYMEHTH,
Hao4yHe OOJaJHAHHSA, KOMIT'IOTEpHI IIPOTpaMH 3 BIJMOBIIHUM IMPOrPAMHUM
3a0€3MEeUCHHsIM, HAOYHI CTEH/IM, KaTajord HOPMATHBHHUX JTOKYMEHTIB, 3aKOHU
Ykpainu To1o.

7. @®OopMH KOHTPOJIIO

1. YcHuii 1 TMCbMOBHM MOTOYHUNA KOHTPOJIb 3HAHB.

2. ®opMHu AMCTAHIIIITHOTO KOHTPOJTIO Ha tiatdopmi E-learn.

3. ®opMoI0 camMoCTIiHOT poOOTH 3/100yBada € BUBUYCHHSI CHCIIANbHOI JIITepaTypu
Ta BUKOHAHHS 1HJUB1TyaJbHUX 3aBJIaHb.

3. 3aiik.

8. MeToauuHe 320e3MeYeHHA

HaykoBo-meTonnune 3a0e3medeHHs HaBUYAJLHOTO IMIPOIECY Iepeadadac:
HaBYaJbHI TUJIaHU, MIIPYYHUKHU 1 HaBYaJIbHI MOCIOHUKH; 1HCTPYKTUBHO-METOIUYHI
Marepiany  Ja0OpaTOPHUX  3aHATH, JEp>KaBHI  CTaHAAPTH, I1HAMBIAYaJbHI
HaBYAJIBHO-JIOCITITHI 3aBJaHHS;, KOHTPOJbHI POOOTH; TEKCTOBI Ta EJIEKTPOHHI
BapiaHTH TECTIB JJII MOTOYHOTO 1 MIJICYMKOBOTO KOHTPOJIIO, METOIUYHI MaTepiain
JUTsL OpraHi3aliii caMOoCTIHHOT poOoTH 3700yBayiB.

9. PexoMeH10BaHa JiiTepaTrypa
OcHoBHa JiTepaTtypa

1. JACTY 4808:2007 xepena IEHTPaTi30BaHOTO IMHUTHOTO BOJOMOCTAYaHHS.
['irieHiuHi Ta €KOJIOT14YHI BUMOTH IIOJAO SIKOCTI BOAM 1 TIpaBWjia BUOMpPaAHHS. —
K.: depxcnoxuscranaapt Ykpainu, 2007. — 36 c.

2. JCTY 7525:2014 Bona nutHa. Bumoru ta MeTo i KOHTPOJIKOBAHHS SKOCTI.
K.: MinekoHOMpO3BUTKY YKpainu, 2014. — 26 c.
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1. loBigHuk 3 XiMmii - Peorcum docmyny:

https://techemy.com/%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D
0%BD%D0%B8%D0%BA/

. Metpomnorus, cranaaptusaius, cepruduxanus / I'oporko /1.J1., pemakrop
Kacarkuna M.A. - Peacum docmyny:
http://abc.vvsu.ru/Books/metrolog_standar_i_sertif/

. [Hoctanoa KM «Ilpo opranizamito po60TH, COpSIMOBAHY Ha CTBOPEHHS
Jep>)KaBHUX CUCTEM CTaHJIapTH3allil, METPOJIOTii Ta cepTudikamii» - Peorcum
oocmyny:. http://zakon4.rada.gov.ua/laws/show/269-92-n

. Metpouoris, ctanmaptusaiis i ceprudikaris B exoiorii / M. O. Kiinmenko,
I1. M. Ckpunuyk - Pexxum nocrymy: http://academia-pc.com.ua/product/119
. JACanlliH 2.2.4-171-10 I'irieHigyAi BUMOTH A0 BOJW MUTHOI, TPU3HAYCHOI

JUISL CTIO’KMBAHHS JIFOIMHOIO - Pedicum docmyny:
http://online.budstandart.com/ua/catalog/doc-page?id doc=27272

. EHK 3 anamitnunoi ximii mua  cryaeHtiB OKP  «bakamaBp» 3a
crienianbHicTIO «bioTexHonorii 1 OloimkeHepis» / B.A. KomimeBuu. —
https://elearn.nubip.edu.ua/course/view.php?id=1163

. SIxkicHu# aHami3. MeToguuHuil MOCIOHHK 3 aHAIITHUYHOI XiMii. — Peoxcum
oocmyny.WWW.meduniv.lviv.ua/files/kafedry/tokshim/.../Quality
Analis_Ukr.pdf

. TTociOHuK 3 AHATITUYHOT XiMmil. — Peocum

oocmyny: dmeti.dp.ua/file/uchebnoe_posobie.doc

. Jlekmii 3 anamithuHoi Ximii. HaBuampHuii mociOHuK. — Pexkxmm mocrtymy:
bib.convdocs.org/v30491/?download=1
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