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1. Onuc HABYAJBHOI AUCHUILTIHA

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

(Ha3Ba)

I'as1y3b 3HaHDb, CHIENIAJbHICTh, 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 MPUPOJHUX Ta MITYIHHX
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 BHUPOOHHIITBA
arpapHoi, XxapuoBoi, pudOrocrnogapchKoi, caIoBO-MapKOBOi, JIICOBOI raay3eu.

OCHOBHUMHU KOMITIETEHTHOCTSIMH, IKUMHU TIOBUHEH BOJIOAITH 3700yBay MPH
BUBYEHHI JUCIHILIIHH €:

3,Z[aTHiCTI> a0 a6CTpaKTHOFO MHCJICHH:, aHEUIi3y Ta CHHTC3Y,

3JIaTHICTh /10 PETPOCIEKTUBHOIO aHAJI3y HAYKOBOI'O JOPOOKY y Hampsmi

JOCIIKEHHST THHOBAIIMHUX TEXHOJIOTIN y XiMii B HUJIOMY Ta aHAJTITHYHIN

XiMii 30Kpema,;

- 3JaTHICTh F'€HEPYBATH HOBI HAYKOBO-TEOPETHYHI Ta MPAKTHUYHO CIPSIMOBAaHI
171ei (KpeaTUBHICTD);

- KOMIUIEKCHICTh Y BOJIOJIHHI 1HQOpMAIlI€I0 IIOJI0 CY4aCHOro CTaHy 1

TEHJICHIIIA PO3BUTKY CBITOBOI 1 BITYM3HSIHOI XIMIYHOT HAYKH Ta €KOJIOT1T,

KOMILJIEKCHICTh Y PO3pOOIIi Ta peaiizailii HayKOBHX MPOEKTIB Ta IPOrpam;

KOMILJIEKCHICTh Y IPUIHATTI OOTPYHTOBAHUX PIIICHb.

B pe3ynbraTi BUBUCHHS TUCIUIUIIHY 37100yBa4 MTOBUHEH:

3HATM:

- aHalli3 CY4YyaCHOro CTaHy aHaJITHYHOI XIMii 1 €KOJIOTIYHUX TEXHOJIOTIH
VYkpainu 1 kpain CBity;

- OCHOBHI TEpMiHHM, $IKI BHUKOPUCTOBYIOTHCS B aHAJITUYHIA XiMii, BUAM
MPOJYKIlii, CKJIaJ Ta BJIACTUBOCTI PEAreHTIB  XIMIKO-€KOJOT1YHUX
TEXHOJIOT1i, BUMOTH 10 SIKOCT1 00’ €KTIB JOBKLLIA,

- (i3uKo-XiMivHI Ta GI3UYHI ACTIEKTH XIMIYHOTO aHaIi3y XIMIYHUX TMPOTYKTIB
TEXHIYHOIO 1 arpo010JIOrYHOrO MPU3HAYEHHS;

- BUMOTH CTAaHJAPTIB /10 CHPOBUHHU, TOTOBOi IHUIBOBOI MPOIYKIII XIMIYHHX

BUPOOHUIITB Ta JI0 PEareHTIB JJIs X aHaTI3Yy;



OCHOBHM 1HTEHCHIKaIlli MPOIECiB CHUHTE3y 1 aHamizy, y T.4. METOJIOM
MaTEMaTUYHOTO MJIaHyBAaHHS €KCIIEPUMEHTIB.

BMIiTH:
3aCTOCOBYBaTH HAyKOBO OOIpyHTOBaHi, €(EKTHUBHI, eHepro3oepirardi
criocobu aHaii3y pi3HHX THIIB MaTepialdiB HEOPraHIYHOI 1 G10HEOpraHIYHO1
OpPUPOAU;  KOPHUCTYBAaTHCS  CY4aCHHMMH  METOJaMH  MaTeMaTU4YHOTO
IJIaHYBaHHS EKCIEPUMEHTIB, KOHTPOJIIO TEXHOJIOTIYHUMH OTIEepaIlisiMH,
BU3HAYaTH OCHOBHI XIMIKO-aHaJIITUYHI XapaKTEPUCTUKH CHPOBHHH, TOTOBOI
IPOYKIIii, 610T€OXIMIYHUX 00’ €KTIB JOBKULJISA;
CTBOPIOBATH HOBI 3HAHHS Ye€pe3 OpPUTIHAIBHI JOCHIKEHHS, SKICTh SKHX
MOke OyTH BU3HAHA HA HAIlIOHAJLHOMY Ta MI)KHAPOJIHOMY PIBHSIX;
OpaTu y4acTh y HAYKOBUX JHUCKYCISIX HA MIKHApPOJHOMY PI1BHI, BIJICTOIOBATH
CBOIO BJIACHY MO3UII}0 Ha KOH(EPEHIIIsX, cEMIHapax Ta (popymax;
Opat y4acTb y KPUTHYHOMY [1aJio31 Ta 3alllKaBUTH pe3yJbTaTaMu
JTOCITIJIDKCHHS;
IPOBOJUTH KPUTUYHUHN aHAI3 PI3HUX 1HGOPMAIIMHUX JHKEPEI, KOHKPETHUX
OCBITHIX, HAYKOBHX Ta Npo(eciiiHuX TEKCTIB y Trajay3l aHaJITU4YHOI 1
HEOPraHIYHOI XIMii, €KOJIOT1i Ta CYMIKHUX rajay3ei;
KPUTUYHO CIIPUHAMATH Ta aHAII3yBaTW UyXl1 JTYMKH W 171€i, IIyKaTH BJIACHI
IUISIXW BUPIIMIEHHS MPOOJIeMH, 3A1MCHIOBATH KPUTHUYHHUMA aHAI3 BIACHUX
Marepianis;
reHepyBaTU BJIACHI 1/Iei Ta MpUMAaTH OOTPYHTOBAH1 PIIIICHHS.



3. CTpyKTypa HABYAJBHOI AU CIUILIIHA
MMOBHOT'0 TEPMIiHY JICHHOI (3a04HO1) (popMU HaBUaAHHS

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 MoayiIh 1. MaTreMaTuuHe TIaHyBaHHS €KCIIEPUMEHTIB
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 100 aHANI3y 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 BOJHU 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 MoierOBaHHS MOIIOHNX 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 pe3ynbpTaTiB aHamizy; O0) CHCTEMY BIJOMHX MAaTeMaTUYHUX pPIBHSIHb;, B)
MaTeMaTHYHUI MPOrHO3 MOBEIIHKH a00 BIACTUBOCTEH XIMIYHOTO 00’ €KTY.

Ski TN MaTeMaTUYHUX MOJIENEH € HaOLTbI BXKUBAHUMU JI XIMIYHOTO €KCIIEPUMEHTY?
SIki Mozeni OyAylOThCS Ha OCHOBI HMOBIPHICHHMX YsBIEHb NP0 MpoIecH B 00’€KTax
MOJICJIIOBAHHSL Ta J03BOJIAIOTH IPOTHO3YBAaTH HOTO TMOBENIHKY IUISIXOM BHUpPAXyBaHHS
¢GyHKIIN po3noAily MMOBIpHOCTEH MpPH 3MIHHUX, SIKI XapaKTepU3YIOTh JOCHTIIKYyBaHi
BJIACTUBOCTI ?

Sxi Moneni OyayrOThCSl Ha OCHOBI €KCHEPHUMEHTAIIbHUX JIaHUX, OJIEpP’KaHUX Ha pealbHOMY
00’€KTIB B yMOBaX BIUIMBY Ha HbOT'O BHIAJIKOBUX 30ypPEHb.

SIKi 3MiHHI XIMIYHOTO 00’ €KTY 3B’SI3yIOTh CTATUCTUYHI MaTeMaTH4YHi Mozemi ?
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Sk 3a1a€ThCs BUJ CIIBBIIHONICHD 3HAYCHb BUX1IHUX Ta BXIJHUX 3MIHHHUX XIMI4HOTO 00’ €KTY
y CTAaTHUCTUYHIA MaTeMaTHuHii Mozaeni ?
[Io mokyaZieHo B OCHOBY BU3HAYCHHS ApaMeTPiB CTATUCTUYHOI MaTeMaTHYHOI MOJ1ei?
Ha3BiTh 0CHOBHI eTanu moOya0BH CTATUCTUYHOT MOJIEIII.
Ski gii aHamiTHKA, KOJIM SKUKCH IMapaMeTp CTATUCTUYHOI MOJIEIIl TP MEePEBIPIll BUSABIISETHCS
HE3HA4YHUM ?
Sk nepeBips€ThCS aJeKBaTHICTh MaTeEMaTHYHOI MoJ1eJi?
Ska HaliBaxJIMBIIIA 001aCTh BUKOPUCTAHHS CTATUCTUYHOIO MAaTEMaTUYHOI'O MOJEIIOBAHHS Y
BUKOHAHHI €KCIICPUMEHTIB ?
Ha yomy OynyroTbes aerepMiHOBaHi Mojeni ?
Bukopucranns ¢ynkuii OakaHocTi XappiHITOHA JUIs PIIICHHS ONTHMI3alii XiMI4HOTO
EKCIICPUMEHTY.
JlaliTe BUBHAUCHHS MOHATTIO «SIKICHUM XIMIYHUI aHali3». SIka fioro meta? 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 QaHATITHYHHUX PEAKIIii.
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 SKICHOMY XIMIYHOMY aHali3i, TiApO3AUIAI0Th HAa TPYIOBI, CENEKTUBHI Ta crienudiyHi ?
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
BiJIKPHBAaHUM 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
AQHAJIITUYHOI IPYIH: TPYNOBUIN peareHT; Mepesiik KaTioHiB; CHUIbHY XIMIYHY PEAKIiIO.
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 cepenoBHIl He MoxkHa BusBuTH ioan K* miero Nas[Co(NO2)s] ?
SIKUX YMOB CJIiJI JOJIEPKYBATUCh ITpU BUsiBIeHH] i0HiB NH4" 3a momomororo nyris ?
SIKMX yMOB CIifi MOfepKyBaTHCh TIpH BHUsBIeHHI Mg?* y Burmsagi MgNH4PO4. Hamummits
PIBHSHHS peaxiii.
VY 4domy nosnsrae BigMmiHHICTh Il aHanmiTHUHOI rpynu KaTioHiB BiJ I aHamiTHYHOI rpynH 3a
amiauHo-¢pocdaTHOIO KiIacudikariero ?
Yomy nipu BUsBIEHHI Ba®" 1uxpoMaToM Kallito J06aBIAIOTh alleTaT HATPiko ?
SIKi 10HUM 3aBaXKalOTh BUSABJICHHIO Kaibllito pozunHOM CaSO4 ?
SIKi 10HM 3aBaXKArOTh BUSBJICHHIO Kasibilito po3unHOM (NH4)2C204 ?
SxUM peakTHBOM MOKHA BHSIBUTH KaJIbIIH Y IPUCYTHOCTI CTPOHIIIO ?
Sxi KaTiOHM 3aBayKalOTh BUSBICHHIO MarHito y Burisiai MgNH4PO4 ?
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Sxi xationu II aHamiTHYHOI TpymM MOXHA BIIKPUTH CcHEHU(DIYHUMU peaKLisMu?
HanumiiTe piBHSHHS IUX PEAKITiH.

Sxuit komip MaroTh hocdaru JIy>)KHO3EeMETbHUX METANTIB ?

Yuwm Bigpizuserbes [IA nmiarpyna karionis Bif [Ib miarpymm ?

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

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.
Sxuit 30BHIIIHIN eeKT peakilii MO)KHa BUKOPUCTATH JIJIsl BIAKPUTTS 10HA MaHraHa ?
CkJaiTh piBHSAHHS peaKUiid pO3AIICHHS 1 BUSBJICHHS KaTIOHIB y PO3YMHAX, IO MICTATH!
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 BusBuTH ioHn Pb?* B mpucyrHocTi ionis Ag* ?

Uum Binpizasiernes [ ananmiTiana rpymna karionis Bix Il ananituynoi rpynu ?

SIki cromyku OyayTh B Oocaji i B PO3UMHI, SIKIIO HA CYMIIl HITPATiB KaTiOHIB yCiX rpym
HOJISTH HATUIIKOM PO3UMHY amiaky ? BiAmoBigp mpouTrocTpyiTe piBHIHHAMU PEaKIiid.
SIKi CHONYKM YTBOPIOIOTBCS IPH [Iii HAJJIMIIKY JIYTy Ha CyMIII HITPaTiB KaTioOHIB ycCiX
rpyn ? CkiaaiTh piBHSHHS peakilii Iuist KaTioHIB, 110 OYAYTh y PO3UMHI.
Sk BUABHUTHU KYIIPYM Yy CyMillli KaTioHiB ?

BinkpuTTio SIKMX KaTiOHIB B XO1 aHaM3y iX cyMilli 3aBakatoTh i0HU Cu
Ski XiMiKO-aHANITHYHI BIACTHBOCTI MOKJIA/IEHO B OCHOBY Kiacudikailii aHiOHIB ?

2+ n

Hanumite ¢opMynu cnoiyk, siKi yTBOPIOIOTH aHIOHM HEPIIOi aHATITHYHOI T'pynu 3
PO3YMHHUMH COJIIMHU 0apito.

Hanumite piBHSHHS peakiiii B3aeMo/Ii1 HaTpis TeTpabopara 3 pO3YUHOM 0apit0 XJIOPUTY.
Sxi aHioHM | aHAITUYHOT TPYNH BIIHOCSTHCS: a) 1O OKUCHUKIB; 0) 10 BIAHOBHUKIB ?

Sxuil aHIOH mepuIol aHANITUYHOI TPYNU OJHOYACHO € OKHCHUKOM 1 BITHOBHHUKOM?
[TosicHiTh yoMy? HaBeaiTh BiANOBIIHI pIBHSAHHS pEeaKIIii.

SIKi aHIOHM MepIIoi aHATIITHYHOI IPYIIN :

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 OKUCHO-BITHOBHI BJIACTUBOCTI BOHU BUSBIISIFOTH ?

Ski aHIOHM MepIIol aHATITHYHOI TPYMHU i €0 MIHEPATBHUX KHUCIOT YTBOPIOIOTH JIETKI
cnoiyku ? Sk iX BusBisioTh ? HanumniTe BiANOBITHI piBHAHHS peaKiliil.

SIKi aHIOHM TepIIoi aHANITUYHOI IPYNH MOXKHA BUSIBUTH MOJI0J€HOBOIO piiMHOI0 ? SIKMii
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 CyMmiIlll aHIOHIB TIEPIIOT TPyITu?
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[lepepaxyiiTe aHiOHM IpYroi aHAJITMYHOI I'PYNH, Ha3BIiTh TPYNOBHH peareHT Ta yMOBHU
fioro mii.

SIxi aHioHM npyroi Ta TpPeThOi AHAIITUYHUX TPYI BITHOCATBCS JO: a) AaHIOHIB-
OKHCITIOBaviB; 0) aHIOHIB-BIJHOBHUKIB ?

Slki aHiOHM ApYroi Ta TPeThOi aHATITHYHHUX TPYyN 3HEOAPBIIOIOTHL PO3uMH Homy ? Slki
BJIACTUBOCTI XapaKTepHi 111 HUX ? Hamumnite BiANOBIAHI PIBHSHHS PEaKIIii.

Ski aHioHW Jpyroi Ta TPETHOI aHATITHYHUX TPYIN BUAUISIIOTH BUIBHUN HOA 13 PO3YHUHY
KaJIi0 oMy Y KUCIIoMY cepefoBuIi ? HanumiiTe BiMOBIHI PIBHSHHS PEaKIIii.

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

[lepepaxyiiTe aHiOHM TPETHOI AHATITHYHOI TPYMH 1 HANMINITH XapakTepHi peakmii ix
BUSIBJICHHS.

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

Sxuii 13 peakTUBIB - a) aMOHIIO XJopuJ, O) rifpar amiaka, B) LIMHKY Cylb(]ar, MOKHA
BUKOPHUCTATHU AJIS BITOKPEMIICHHS apreHTYM XJIOpUY BiJl Opominy Ta Hoauay cpibna ?

Sxi 13 3anmponoHoBanux nap a”ioniB — a) Cl™ i Br; 6) I 1 NO27, i 4yoMy HE MOXYTh OyTH
NPUCYTHIMH OJJHOYACHO y KUCIOMY cepenoBuii ? HaBeniTh piBHSHHS peakiiid.

SIK Ha3WMBAIOTHCS PEAKIii 1 peareHTH, IO AA0Th MOXXJIMBICTh BU3HAYUTH JAaHUN 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 A8 BUsBICHHA OopaT-ioHy. CKIaaiTh BIANOBIIHI PIBHSHHS
peaxirii.

Hanumiite piBHAHHS peakiii BUSBJICHHS alleTaT-10HY.

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

Sk mpoBoAATE MiAOIp POZUMHHMKA JJISI TBEPIOTO 3pa3Ky PEUOBUHU ?

Sxuii nonepeaHii BUCHOBOK PO CKJIaJ CyXO1 COJI1 MOYKHA 3pOOUTH, AKIIO ii 3pa30K HE Mae
3abapBieHHs ?

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

SIKi KaTioHM MOXYTb BXOJHUTH JI0 CKJIaJy aHalIi30BaHOTO 3pa3Ky, SKIIO IpH Horo
PO3YMHEHHI Y XJIOPUIHIN KUCIIOTI 13 PO3YMHY BUIUISAETHCS OUTMIA CUPHUCTUH ocan ?

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

Ski 3aBOaHHS KUIBKICHOTO XIMIYHOTO aHaji3y B LUJIOMY Ta JUIsl XIMIYHOI TEXHOJIOTii
30kpema?

3a /0MOMOroI0 SIKMX IOKa3HUKIB MOXKHAa XapaKTepH3yBaTH TOUHICTh aHAJTITHYHUX
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
THUTP PEYOBHUHH, SIKY BU3HAYAIOTh, 32 POOOYUM pPO3UNHOM?
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Slke BU3HAYCHHS MAa€ TOHATTS MOJISIPHOI KOHIIGHTpAIIIi 1 IK BOHA MaTEMaTHUYHO OB’ s3aHa
3 THTPOM PO3YMHY Ta HABAKKOIO PEYOBUHU Y HBOMY?

[I{o o3Ha4ae MOHATTS MOJIb-€KBIBAJICHT (TPaM-EKBIBaJICHT) PEYOBUHH 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?

SIki iCHYIOTh MaTeMaTH4HI CIIBBIIHOIIECHHS MIX THTPOM, MOJIIPHICTIO, HOPMAJIBHICTIO Ta
MPOIIEHTHOIO KOHIIEHTPAIII€10 PO3UHHIB?

Sk MoxHA Kiacu(]iKyBaTH METOIH KUTbKICHOTO XIMIYHOTO aHaJli3y 3a TUIIAMH PEaKIIii?
1o Take 7OOYTOK PO3YMHHOCTI MAJIOPO3YMHHUX PEUOBHH 1 K BiH MOXKE XapaKTepU3yBaTH
NPUJATHICTH OCAJKyBavya y METOi rpaBiMeTpii?

SIki CriBBIIHOIIEHHS MK OCHOBHUMH OJMHHIISIMA Macu y METO/Ii TpaBiMeTpii?

Mo cmig po3ymiTH MmiA MOHATTAMH “‘OcajXyBau’, “OcajyKyBaHa Ta BaroBa Qopmu’,
“TOYHICTh 3BaXKyBaHHS ’, “ocaau aMmopdHi Ta KpucTamiyni”?

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

SIxi OCHOBHI eTany rpaBiMETPUIHOTO aHATI3Y?

Cdopmymroiite MOHATTS « TUTPUMETPUIHUN aHATI3.

SIKi pO3YMHU Ha3MBalOTh IEPBHHHMMH Ta BTOPMHHUMH cTaHmaptamu ? HaBeniTsh
npukiaaay. [lepeniyiTe 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 BUMOraM TOBHWHHA BiNOBIJAaTH XiMIYHA peakilisi, 0 MO>KHA BUKOPHUCTOBYBATH B
TUTPUMETPUYHOMY aHai31 ?

Ha sxi rpynu noauisitoTbess METOAU TUTPUMETPUYHOTO aHalli3y, B 3aJIEKHOCTI Bl TUITY
peaxii ?

CyTb 1 kinacudikaiis TATPUMETPUYHUX METO/IIB aHAII3Y.

Bumoru 110 peaxiiii, 1110 BUKOPUCTOBYIOTCSI Y TATPUMETPUUHOMY aHai31.

Slka TOYHICTh TUTPUMETPUYHHUX METOIB 1 K il MOKHA TiABUIIUTH ?

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 TUTPYBaHHS ?

[NepeniviTh OCHOBHI €Tanu po3paxyHKOBOTO (TpadiuHOro) crmocody BUOOPY iHAMKATOpaA ?
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 TUTPYBaHHS, TOKA3HUK 1 1HTEpBal Mepexojy iHAMKATOpa, KpUBAa TUTPYBaHHS,
CTpUOOK TUTPYBaHHS.

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

Yomy pozunan NaOH 1 HCI He MokHa BiJIHECTH 710 IEPBUHHUX CTAHIAPTIB ?
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3a 70HOMOrol0 $KOi PEYOBMHM MOKHA MPOBOJUTH CTaHIAPTU3ALII0 XJIOPOBOIHEBOL
kucnotu ? HaBeniTh BiIMOBIAHY peaKIIito.
Yum oOymMoBIIeHa KapOOHATHA Ta 3arajbHa TBEPAICTh BOJIH ?
3 SKUM I1HIMKaTOPOM — METWJIOBMM YEPBOHMM 4YM METHJIOPAH)XEM — BCTAHOBJICHHS
HOPMAJIBHOCTI COJISTHOT KMCJIOTH 3a Oypoto Oyze TouHimmM ? BignoBias oOrpyHTYyHTE.
JUis BCTAaHOBJIEHHS HOPMAJIBHOCTI PO3YMHY IIKOIrO JIyry B3sUIM IpenapaT IIaBJeBOi
KHCJIOTH, NEPEeKpPUCTali30BaHUI pik TOMy. SIKOT MOMHJIKM B HOPMAaJIbHOCTI IIKOTO JIyry
(momaTHOT 4 Bix €MHOT) CIIiJT YeKaTH B IbOMY BUIIAAKY ?
Pospaxyiite siky HaBaxky NazB4O7 - 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 KOHIIEHTPAIIIIO €KBIBAJIEHTA PEYOBUHH KaJlill TIPOKCHULY 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 BMMOram TOBWMHHA BIJAIMOBIaTH OKHCHO-BIJIHOBHA pEAaKIlis, sKa JIGKUTh B OCHOBI
KUTbKICHUX BU3HA4YeHb 7
SIka peaxiis JIeXKUTh B OCHOBI IEPMaHTaHATOMETPUYHOTO TUTPYBAHHS ?
B womy 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.
Sxi ¢akropy BIUIMBAIOTH HAa 3MIHY KOHLEHTpauii podoyoro pozuuny? Homy KMnO4 He
BUKOPUCTOBYIOTb B SIKOCT1 BUX1/1HOT peuOBHHHU?
SIKi BUXIZHI PEYOBMHHM BHUKOPUCTOBYIOTH JJISI BCTAHOBJICHHS TOYHOI KOHILIEHTpALil
po6ouoro po3unHy KMnQO4?
SIka peyoBUHA € KaTaIi3aTOPOM MpHU MEepMaHTaHATOMETPUYHHUX BU3HAUCHHSX ?
BuxopucTtoByroun MeTo eneKTpoHHOTO Oaancy ckiaactu OB-peakiiii:

H:C:0s + EMnOs + H:SOs — COs +...

EKMnOs + MnSOs + H:O — MnO: +...
Ckinbku rpamiB KMnOs moTpiOHO B3SITU JUIsl MPUTOTYBaHHS 2 J1 PO3YMHY 3 THUTPOM
0,003510 r/mm.
[ToHsTTS PO OKCUAMMETPIitO (peaIOKCUMETPI0). OKUCHO-BIAHOBHI PeaKIlii.
BrumB cepenoBuiiia Ha HaIpsiM OKUCHO-BITHOBHUX peakiiii (Ha mpukimani KMnOgs). Yomy
dakTop exBiBaeHTHOCTI KMnOgs Bigpi3HseTbcst B 3anexHocTi Bix pH po3umny?
Po3paxyiiTe ioro 3Ha4YeHHA B PI3HUX CEPeIOBHIIAX.
[TiniOpatn KoedillieHTH B PIBHAHHI OKHCHO-BIJIHOBHOI peakuii 1 BH3HAYUTH (hakTop
€KBIBAJIECHTHOCTI IS OKACJIIOBAYa 1 BI/ITHOBHUKA:

KMnOs + FeSO4 + H,SOs — MnSOs + Fe(S04)3 + K2SO4 + H20
11
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OKHUCHUK, LIe aTOM, MOJIEKyJ1a a00 10H SKHIii: a) € JOHOPOM €NIEKTPOHiB; 0) mpuiimae y4actb
B IIPOIIECi OKMCHEHHS; B) IPUEIHYE CIEKTPOHU; T') BiIIA€ NEKTPOHH; ) OKHCITIOETHCS.

B yomy nonsirae cyth MeToay HogomeTpii ?

YoMy B mepmMaHTaHATOMETPii BUKOPHUCTOBYIOTH JIMIIE OKHCIICHI, @ HE BiAHOBJICHI (HhopmMu
BIIMOBIIHUX penokc-map ? YoMy Ha BiAMIHY BiJl IIbOTO y HOJOMETpPii BUKOPHUCTOBYIOTH
00uB1 hopMu peokc-niapu ?

Sk BUKOHATH BU3HAYECHHS OKMCHIOBAYIB 1 BITHOBHUKIB METO0M HOAOMETpii ?

SKux yMOB HEOOX11HO TOTPUMYBATUCH JJIs1 HOZOMETPUYHUX BUMIPIOBaHb 7

SIKi 0cOOAMBOCTI MPUTOTYBaHHS TUTPOBAHUX PO3YMHIB HOAY 1 HATPitO Tiocyabdaty ?
Yomy s HOAOMETPHUYHOTO BH3HAYCHHS OKHUCHIOBAUiB BUKOPUCTOBYIOTH BEIHKHIA
Haamumok KI ?

Y oMy 0coOIMBOCTI BUKOPUCTAHHS B SIKOCTI 1IHMKATOPa KPOXMAJIIO sl HotoMeTpii ?
[Ilo Take iHAUKATOPU B METOJIaX peAoKcMeTpii? SIki BUHU OyBarOTh ?

YoMy BUHUKAaE HEOOXIAHICTh CTaHAApPTH3alil PO3YMHY TiocynbdaTy HaTpito 1 fK i
poBOATh ? HanuiiTh BiAMOBIAHI pIBHAHHS PEaKIIii.

3 SIKOIO METOIO NP BU3HAUEHHI Mijl HOJOMETPUYHUM METOJOM 10 TUTPOBAHOTO PO3UYHUHY
JOJIAI0Th CyIb(paTHY KUCIOTY ?

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

YoMy mpu THUTPYBaHHI IIABJIEBOI KHCJIOTH MeEpUIi Kpamli pO3YMHY IIe€pMaHTaHATy
3HEOAPBIIOIOTHCS IMOBUIBHO, TOJAl SK B IOJAJBLIOMY 1€ 3HEOApBIEHHS IPOXOIUTH
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.

HaBeniTe y 3aranbHOMY BUIJISAI peaklilo, sKa MPOTIKAE MPH B3a€EMOJIIi 10HIB METaly 3
TpusioHoM b, a Takox cxemMaTHuHy Oy/I0BY KOMIUIEKCY, SIKAH TIPU IIbOMY YTBOPIOETHCSL.

Sk BrumBae pH cepenoBuia Ha KOMIZIEKCOHOMETPUYHE TUTPYBaHHS ?

3a 10IOMOroI0 SIKUX PEYOBUH MOKHA MIPOBOJUTH CTaHAapTHU3aliio Tpuiony 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?" BU3HAYaIOTh y cepeoBHIL aMiagHoro Oydepa?

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

Ski cnonyku HazuBaroThCs KomriuiekcoHamu ? Illo Ttake xematm ? Hamumiite gopmynu
BHYTPIITHBOKOMIUIEKCHUX CHOJYK 3 KOMIUIEKCOHaMU ?

Ski pedOBMHU MOXKHA BU3HAYATH METOJIOM KOMILIEKCOHOMETpil ? BiamoBias oOrpyHTyiiTe.
SIKi 1HAMKATOPH 3aCTOCOBYIOTHCS IIPU KOMITJIEKCOHOMETPUYHHUX BU3HAUCHHSX ?

SIKi yMOBH NPUTOTYBaHHS Ta 30€piraHHs TUTPAHTIB B METO[I KOMIUIEKCOHOMETPIi ?
Bumoro 1o peakiiii, siki JieXKaTb B OCHOBI METOTy KOMIIEKCOHOMETPIi.

BuroroBieHHst THUTpOBaHOTO po3unHy TpuiioHy b (kommiiekcony III). Sk BctaHOBUTH TUTD
OTO PO3YHUHY ?
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SIki cmocoOM TNPHUroTyBaHHS THUTPAHTY BHKOPHCTOBYIOTH Yy 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 tpunony b mpu pH = 2 i 29,6 cm® npu pH = 6. BusHauntu
KOHIIGHTPAIIi10 KOKHOTO HOHY epyMy B PO3UHHI y MI/CM°.

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

VY SKHUX CHIBBITHOIIECHHSIX B3aEMOIIIOTH KaTiIOHU METaNiB 1 TpuioHa 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 MaTeMaTHYHOMY BUTJISAII OCHOBHUH 3aKOH CBiTJIONOrIMHaHHA byrepa-
JlambepTa-bepa.

®i3u4Ha CyTh MOJISIPHOTO Koe(illieHTa OTJIMHAHHA B piBHAHHI  byrepa-JlamGepra-bepa?
SIka moCIiAOBHICTG Jiil MpH BUOOP1 ONTHMAIBHUX YMOB ()OTOMETPHUYHOTO BU3HAUYCHHS
pevoBUH?

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

o Take “rpagyroBanbHuii rpadix”? HaBenits Horo rpadgiune 300pakeHHs.

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

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

. Homy mipu BU3HAYE€HHI KOHIEHTPALli PO3UNHEHO] pEYOBHUHU 32 BETMUMHOIO ONTUYHOI

TYCTUHU PO3YMHY CJIiJl OpaTH TUIBKH PO3BEACHI PO3UUHN?

. SIK1 mpUCTpOi BUKOPUCTOBYIOTH JJIsl IEPETBOPEHHS CBITIIOBOI €HEPrii B €JIEKTPUUHI

CUTHAJIM Y CHIEKTPO(OTOMETPaX 1 POTOENEKTPOKOIOpUMETpax?
Yomy y porokonopumerpii 3akoH byrepa-JlambepTa-bepa BUKOHY€ETHCS HE TIOBHICTIO?
Bin sikux (hakTopiB 3a€XKHUTh TOYHICTh aHali3y y pOTOKOIOpUMETPii?
3a SKMUM IPUHIUIIOM BUOUPAIOTH CBITIO(PUIBTPU Y GOTOKOIOPUMETPIi?
Ha yomy Ga3yeTbcst GOTOKOIOPUMETPUYHHNA aHai3?
SIKMM YMHOM MPOBOJIATH ONPAIIOBAHHS PE3YJIbTATIB XIMIYHOTO aHali3y 3a METOI0M
HaMEHIIINX KBaApaTiB?
3a 101mOMOroro K01 peakilii MoxHa BuzHauuT KynpyMm(Il) poromerpuunum merogom?
HageniTs 1 Ta BKaXiTh BIANOBIAHUNA aHATITUYHUHN ePEeKT peakuii.
SIKUM YMHOM BCTaHOBIIOIOTH KOHIIEHTpalito Kynpymy(Il) ¢oromerpuynum metogom?
Hagenite kiacugikaiito e1eKTpoXiMiuHUX METOIIB aHaTi3y.
UMM NOSACHIOEThCS aHOMAJIBHO BUCOKA PYXJIMBICTh TiPOreH-10HIB Ta T'IPOKCUI-10HIB Y
BOJIHUX PO3YMHAX €JIEKTPOIITIB?
Ha yomy rpyHTYIOTHCSl HOTEHIIIOMETPUYHI METO/IN aHalli3y?
HaBectn maTeMaTiyHe BUpaKEHHS BEIMYMHU TOTEHIIATY 1HIUKATOPHOTO EIEKTPO/IA.
[Ilo Take eneKTpo. 1 MOPIBHAHHS 1 sIKI OyBalOTh BUIHM TaKUX €JIEKTPOIIB?
SAxi OyBaroTh BUIM IHANKATOPHHUX €JIEKTPOIIB?
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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.
227.
228.
229.
230.

231.
232.

Onuurite Oy0BY 1 IPUHLIMM Jii CKISIHOTO 1HAUKATOPHOTO €IEKTPOa.

VY yoMy CcyTh MpsIMOi MOTEHIIOMETPii?

3 AKOI0 METOI0 Y AOCII/PKYBAaHUN Ta CTAaHIAPTHUI PO3UMHH Y MPSAMIii MOTEHIIIOMETpii
BBOJISAITH HAJITUIIIOK 1HAU(PEPEHTHOTO €IEKTPOTITY?

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

Ha gomy 6a3yeThcst MeToa mossiporpadiyHOTO aHami3y?

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 CTPYyMY?

VY dyomy nepeBaru noJisiporpadigHoro MeToAy aHali3y HaJI IHITUMHU METOaMu?

Sxy indopmariiro s AOCTIAHUKA A€ mosiporpadiyHa XBuis?

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

SIKi eNeKTpoaM 3aCTOCOBYIOTHCS B moJisiporpadax?

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

SIKi BUMOTH IOBHHHI 33I0BOJIGHATH 1HAU(EPEHTHI €NEKTPOIIITH, 0 3aCTOCOBYIOTHCS B
nossiporpadii? ki obmacti 3acTocyBaHHS NOJSpOrpadiyHOrO aHamizy?

VY 4oMy MOJIATaI0Th 0COOIMBOCTI XPOHOTIOTEHI[IOMETPUIHOTO METOTY aHATI3Y Y
MOPIBHSHHI 3 KJIACHYHOIO MoJjisiporpadieto ?

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

VY 4yoMy CyTHICTb €eKTPO(OPETUYHUX METO/IIB aHAII3Y?

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 HOCIIB, B TTOpax SKUX BiIOyBaeThcs enekTpodopes ?
Axumu ciocobamu BUSABIISIIOTH (Dpakilii peuoBUH Ha enekTpodoperpamax?

VY yomy cyTHICTb i0HO(OpE3Y?

Jlns sikux 1inel 3aCTOCOBYIOTH MpenapaTuBHUM Ta aHATITUYHHM enekTpodopesn?
Hagsectu knacudikaniro xpomarorpadiuHux METO/IB aHAII3Y.

SIki mepeBaru xpoMatorpagpiuHux METOIIB PO3ALIEHHS PEUOBHH Ha/l IHIIUMU?

ki pO3YNHHUKH OIIJIFHO 3aCTOCOBYBATH JIJISl PO3IUICHHS TMOJSPHUX PEYOBUH?

Y 4oMy CyTHICTh TOHKOIIAPOBOI acopOIiitHoi 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 XpOMATOTpaMu»?

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 i € TabnuyHOM0, ajie MajonpuaaTHa IJIs 11eHTU(IKAI] peYOBUH
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 PO3MOALIBLHOI 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 JBOMIPHOI pO3MOAIIBHOT XpoMaTorpadii?

237. SIki € MeTOIM BUSIBJICHHSI PEYOBHH Ha XpomarorpaMax? Y sIKUX BUIAJIKAaX 3aCTOCOBYETHCSI
TOM, YU IHIIUHA METOa?

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

6. MeToan HABYAHHSA

[lix yac BUBYCHHS JUCHUIUIIHM BUKOPHUCTOBYIOTHCSI HOPMATHUBHI JIOKYMEHTH,
Hao4YHe OOJaJHAHHSA, KOMIT'IOTEpHI IIPOTpaMH 3 BIJMOBIIHUM IPOrPAMHUM
3a0€3IeUeHHsIM, HAOYH1 CTCH/M, KaTajJord HOPMATHBHHUX JOKYMEHTIB, 3aKOHU
Yxpainu Touio.

7. @®OpMH KOHTPOJIIO

1. YcHuit 1 tMChbMOBUN TOTOYHUN KOHTPOJIb 3HAHbD.

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

3. ®opmoro camocTiitHOT poOoTH 3100yBaya € BUBUCHHS CIICIIaIbHOI JiTepaTypu
Ta BUKOHAHHS 1HUB1TyaJbHUX 3aBJIaHb.

3. 3aiik.

8. MeToauuHe 320e3MeYeHHA

HayxoBo-MeTonuuHe 3a0e3leueHHsT HaBYalbHOIO IMpoliecy mependayae:
HaBYaJIbHI TUJIAHU, MIIPYYHUKHU 1 HaBYAIbHI MOCIOHUKH; 1HCTPYKTUBHO-METOINYHI
Matepiaii  JTaOOpAaTOPHUX  3aHATh;, JE€pPXKaBHI  CTaHAApPTH, 1HAWBIIyalbHI
HABYAJIBHO-JIOCTIAHI 3aBJaHHS; KOHTPOJbHI POOOTH; TEKCTOBI Ta EJIEKTPOHHI
BaplaHTH TECTIB JJII MOTOYHOTO 1 MiJICYMKOBOI'O KOHTPOJIIO, METOJAMYHI MaTepiain
JUIsS OpraHizallii caMoCTiiHOT poOOTH 3700yBauiB.

9. PexomeHngoBaHa JiTeparypa
OcHoBHa JiTepaTtypa

1. JACTY 4808:2007 xepena IEHTPaTi30BaHOTO IMHUTHOTO BOJOMOCTAYaHHS.

['irieHiuHi Ta €KOJIOT1YHI BUMOTH IIOJAO SIKOCTI BOAM 1 MpaBuiia BUOUPAHHS. —
K.: lepxkcnoxupctangapt Ykpainu, 2007. — 36 c.
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10.

JACTY 7525:2014 Boaa nutHa. Bumoru ta METOJIM KOHTPOJIIOBAHHS SIKOCTI. —
K.: MinekoHOMpO3BUTKY YKpainu, 2014. — 26 c.

Xumuueckas sHuuknonenus: B 5 1. /Peaxon.: 3epupos H.C. (1. pea.) u ap. —
M.: Bonbmas Poccutickas sHruki., T.1. — 1988. — 623 c¢.; T.2. —1990. — 671 c.;
T.3.-1992. -639 c.; T.4. —1995. - 639 c.; T.5. —1999. — 783 c.

Kaporcekuit @.I"., [Twmnenko A.T., [’staunpkuii 1.B. AnamitudHa Ximist. —
K.: Buma mk., 1982. — 544 c.

AHaniThuHa XiMis JUIA arpapHuX cremiagpHOocTed (XimiuHui aHami3) /B.A.
Kominesuu, B.€. Kocmaruii, JI.B. Boiitenko, JLM. AbGapbapuyk ta in. — K.:
HAY, 2002, 2003. — 300 c.

Anamitnyna ximigs. B 2 4. / B.A. Komineswu, H.M. Ilpoxomuyk, T.I.
VYuaniBcebka, JI.B. Botitenko . — K.: JAIT «Excrioapyk», 2016. — Y.1 — 216
c.; 4.2 -198 c.

Ckyr ., ¥Yact [. OcHOBBI aHamuTH4YECKOW Xumuu. — M.: Mup, 1979. — T. 1 —
480c., T.2—-438c.

AHamTHYHA XiMis IpupogHoro cepeposuma: [ligpyunuk / b. 178 HaOuBaneup,
B. B. Cyxamn, JI. B. Kana6ina. — K.: JIu6iap, 1996. — 304 c.

AHajiTHYHA XiMisl TOBepXHEBHX BoJ : MoHorpadis / b. M. HaGusanerns, B. 1.
Ocamumii, H. M. Ocanua, FO. b. HabuBanens. - K. : Hayk. gymxka, 2007. - 456
C.

JonxarkoBa Jiteparypa

OcHOBBI ~ HOMEHKJATyphl  Heopranuueckux  BemiectB  /P.A.Jluaus,
B.A.Monouxko, JI.JI.AaapeeBa, A.A.Ilgetkos; Ilox pen. b.J.Crenuna. — M.:
Xumus, 1983. — 112 c.

[MutoBnu M.K. Kypc ananutudeckoir xumuu. — M.: Beicor. mik., 1985. — 400
C.

Kpumenko B.I1., Areesa B.C.. IIpakTukym no TexHuke J1a00paTopHbIX padoT.
— M.: Arponpomusaar, 1987. — 288 c.

beccepoBoiopoiHble  METOABI  KAUE€CTBEHHOro MojdyMmuKpoaHanusa/ A.Il
Kpeuikos., K.H. Mouanos, 10.4. Muxaitneako u ap. — M.: Beicu. mik., 1979. —
271 c.

biaox H.U.. KauectBeHHBIN XUMHYecKud aHaimm3. — M.: ['ocxumusnar, 1952. —
667 c.

IToceimaitko B.W., Koseipea H.A., JloraueBa O.I1.. Xumuueckue MeTObI
a"Haim3a. — M.: Beicm. mik., 1989. — 448 c.

Bacunwe B.I1.. Ananutnueckas xumusi. B 2 u. — Y. 1. — ['paBumMerpuyeckuit
Y TUTPUMETPUUYECKUI MeTOoAbl aHann3a. — M.: Bercr. mik., 1989. — 320 c.
Kpatkuii cnpaBounuk no xumuu /W.T. T'oponosckuii, FO.I1. Hazapenko, E.®.
Hexpsau. — K.: HaykoBa nymka, 1987. - 829 c.

JIypse 0.JO. CnpaBouHuk no aHanuthueckod xumuu. — M.: ['ocxumusgar,
1962. - 672 c.

[IBaprien6ax JI. Kommiuekconomerpus. - M.: 'ocxumuzar, 1958 -312c¢.
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10. Indopmaniiini pecypcu

1. loBigHuk 3 Ximii - 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 CTaHIapTH3allii, METpoJIorii Ta cepTudikamii» - Peorcum
oocmyny:. http://zakon4.rada.gov.ua/laws/show/269-92-n

. Metpouoris, ctanaaptusaris i ceprudikaris B ekoiorii / M. O. Kiiumenko,
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

JUTSL 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. KomimeBnu. —
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 XiMmii. — 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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