JIEKLISA 6
Po3nin 2. CyyacHi iHCTpyMEHTaJIbHI 3aCO0M HAYKOBHX JOCIIIKCHb

Tema 2.1: ®i3uuHi Ta (13UKO-XIMIUHI METOJIM HAYKOBUX JOCIIIKEHb

Jleknisi 6. XapakTepuctuka ¢izuko-xXiMivHMX MeTOAiB aHAJI3Y

[Inan
1 ®i3uKo-XiIMIUHI METOIM aHATI3Y
2 Knacudikaiist pi3uko-xXiMivHIX METOIIB aHATI3y

3 O6macti BUKOPUCTaHHA (DI3UKO-XIMIYHUX METOIIB aHATI3y

1 ®izuko-ximMiuHi MeTOAN aHAJI3Y

@di3uK0-X1MIYHI, a00 IHCTPYMEHTAJIbHI, METOJIU aHali3y IPYHTYIOThCS Ha
BUMIPIOBAHHI 32 JIOTIOMOTOI0 TpPWIaaiB (IHCTPYMEHTIB) TMEBHUX (HI3UYHHUX
BJIACTUBOCTEH Ta MapaMeTpiB CUCTEMHU, SIKI BUHUKAIOTh a00 3MIHIOIOTHCS B XO/II
BUKOHAHHS aHATITUYHOI PeaKIlii.

BypxnuBuii po3BUTOK (P13UKO-XIMIYHMX METO[IB aHAI3y BUKIMKAHUI THM,
10 KJIACUYHI METOJIM XIMIYHOTO aHali3y — IpaBIMETPisl, TATPUMETPIS — HE B 3MO31
3aJI0OBOJIBHUTH  YHCEJIbHI ~ BUMOTH  Tajdy3edl  MPOMHCIOBOCTI:  XIMIYHOI,
(dbapManeBTUYHOI, METaNypriiHOi, HAMiBOPOBIAHMKOBOI, aTOMHOI Ta IH., SKi
BUMAararloTh IIJIBHUINCHHS 4YyTIMBOCTI MeTomiB 10 10%, iX CEJIeKTHBHOCTI 1
excrpecHocTi. Ile A03BOJsie ympaBiIATH TEXHOJIOTIYHUM MPOILIECOM 3a JaHUMU
XIMIYHOTO aHadi3y, a TaKoX BHUKOHYBATH MOro B ABTOMAaTUYHOMY pPEXHUMI 1
TUCTAHIIAHO. Psig cydacHuX (i3UKO-XIMIYHHUX METOJIIB aHaJi3y J03BOJISIOTH
OJIHOYACHO B OAHIN 1 Tii k€ mpoOi BUKOHYBATH SIK SIKICHUHM, TaK 1 KUIbKICHHM
aHalli3 KOMITIOHEHTIB. TOYHICTh aHami3y CydacHHX (I3MKO-XIMIYHUX METOIIB
MOPIBHIOBAaHA 3 TOYHICTIO KJIACHYHHUX METOIB, a B ACAKUX BHUIIAJKAX, HAIIPUKIIA]I,
B KYJIOHOMETpIi — ICTOTHO BUIIA. Y TOPIBHIHHI 3 KJIACUYHUMH (P13UKO-XIMI4HI 200

IHCTPYMEHTAJIbHI METOJIU aHajli3y MaroTh psj IepeBar: BHCOKY YYTIUBICTb,



CEJICKTUBHICTh, €KCIPECHICTh, OO0 €KTHUBHICTh, MOXJIHMBICTh aBTOMAaTH3amil 1
KOMIT IOTE€pH3aIlil pOoIecy aHaizy.

Jlo HenmomikiB AeskuX (PI3UKO-XIMIYHHUX METOMIB aHaJi3y CHIif BiJHECTH
JIOPO’KHEUY TPUJIAAiB, IO BHKOPUCTOBYIOTHCSA, HEOOXINHICTh BUKOPHCTAHHS
etajoHiB. ToMy KiacMyHI METOAW aHali3y, SK 1 paHille, He BTPATUIU CBOTO
3HA4YeHHS 1 1X 3aCTOCOBYIOTH TaM, /e HEMae€ OOMEKEHb Yy IMIBHUIKOCTI BUKOHAHHS

aHai3y, /Ie MOTpiOHA BUCOKA MOTO TOYHICTD.

2 Kinacugikanis ¢izuko-xiMivyHUX METOAIB aHAJII3Y

B ocHoBy knacudikamii (i3uKo-XIMIYHUX METOIB aHaji3y MOKJIaJeHa
NpUpoOJia BUMIPIOBAHOTO (DI3UYHOTO MapameTpa aHaliTy, BEJIWYMHA SIKOTO €
GyHKII€I0 KUTBKOCTI pedoBUHU. BiAMOBIAHO 10 1IOTO BC1 (PI3UKO-XIMIUHI METOIU
JUJISITH HA TPU BEITUKI TPYIIN:

* @JIEKTPOXIMIYHI;

* ONTHYHI;

* XpoMmaTorpagivxi.

Enekmpoximiuni memoou auanizy TPYHTYIOTBCS Ha  3aJCKHOCTI
CJIEKTPUYHUX TIApaMETPiB: CHWJIM CTPyMY, HAMpPYyTH, PIBHOBAKHUX EJIEKTPOIHUX
MOTEHI[1aliB, €JIEKTPUYHOI MPOBITHOCTI, KUIBKOCTI €JIEKTPUKH — BiJl KOHLIEHTpAIli
JIOCITIIKYBaHOT PEYOBUHU B PO3UMHI.

Bignosigno no pexomenpaiiii [FOITAK Bci enekTpoxiMiuHi METOIU aHATI3y
PO3MOAUIAIOTHCS HA JB1 BEJUKI TPYIIN:

‘1) Metonm 6e3 nepebicy enekmpoXiMiuHUX peaxyili Ha CIEKTPOAax
CJIEKTPOXIMIYHOI KOMIPKH: KOHIYKTOMETPIsl 3 BUKOPUCTAHHSIM CTPYMIB HU3BKUX
(50-10000 I'tr) i Bucokux vactot (Oinbmie 1 MI'm);

‘2) MeToAM 3 nepebicomM eleKmpoXiMiuHux peaxyili Ha €JIEKTPOAax
CJIEKTPOXIMIYHOI ~ KOMIPKHM:  TOTEHIIIOMETpis (32  BIACYTHOCTI  CTpyMYy),

KYJIOHOMETPisl 1 BOJIbTaMrepoMeTpist (i 1€ CTpyMy).



Enexmpoximiyni  memoou BUKOPUCTOBYIOTh 3aJIeKHICTh OyIb-sKO1
eJIEKTPUYHOI BJIACTUBOCTI (MOTEHIIIaJ, €JIeKTPOMPOBIIHICTh, MOJIAPU3aLlisi, TOIIO)

B1J1 KOHIIeHTpaIlli pedoBUHU. OCHOBHI €JIEKTPOXIMIUYHI METOAM aHATI3Y:

. MOTCHITIOMETPUYHU;

. BOJIbTAMIIEPOMETPUYHUH;
. HoJsiporpagiuHmii;

. KOHAYKTOMETPUYHUI;

. KyJIOHOMETPUYHHH.

[ToTeHIioMeTpUYHI METOAM aHANI3y 3aCHOBaHI Ha BUMIpl MOTCHITIATY €JIEKTPO/a,

SIKMW 3aHYPEHUM B PO3YMH BU3HAYYBAHOI PEYOBHUHH.

Puc. HpI/IJ'IaI[ Ta CKJISHI CICKTpOIN MJI1 IIPOBCACHHA HOTCHHiOMeTpI/I‘-IHOFO

TUTPYBaHHS

BonsTamnepomeTpuyHi METOAM 3aCHOBaHI Ha BUBYEHHI 3aJIEKHOCTI TOKY,
10 MPOXOJAUTH Yepe3 PO3YHMH BiJ] HAMPYTH, IO MOJAAETHCS HA TBEP/l €IEKTPOAU
(mtatuHOBI 200 rpadiToB).

[Tonsporpadiuni MeTOAM BUBYAIOTH 3aJICKHICTh TOKY BiJl HAMpyru MpU
BUKOPHUCTAHHI PTYTHOTO Kalmar4oro eJIeKTPOIY.

Konaykromerpuuni METO/IH BUKOPUCTOBYIOTh 3aJIeKHICTD

€JICKTPOIPOBITHOCTH PO3YHMHIB BiJl KOHIIEHTPAIIll PEUOBHHHU.



Kynonomerpuuni MeToau 3acHOBaHI Ha BHUMIP1 KUIBKOCTI €JIEKTPHUKH, IO
MPOMIILIA Yepe3 PO3UUH BiJ KOHLIEHTpALlil pEYOBUHHU.

Onmuuni memoou ananizy TpyHTYIOThCS HA BUMIPIOBaHHI MapaMeTpiB, 1110
XapaKTEePU3yIOTh  B3aEMOJII0  CJIEKTPOMATHITHOTO  BHIIPOMIHIOBAaHHS 3
pEYOBMHAMU: IHTEHCUBHICTh BUIIPOMIHIOBAHHS 30Y/)KEHHMX aTOMIB, MOTJIUHAHHS
MOHOXPOMAaTHYHOTO BHIIPOMIHIOBAHHS, IOKa3HMKAa 3aJIOMJICHHS CBITJIA, KyTa
o0epTaHHA IUIOIIMHU MOJIIPU30BAHOTO TMPOMEHS CBITa Toulo. Bci 1i mapameTpu €
(GyHKIII€10 KOHIIEHTpallii peYOBUHU B aHATI30BaHOMY 00’ €KTI.

Cnexmpockoniuni memoou 3aCHOBaHI Ha BUBYCHHI SBHUII Ta €(EKTiB, 10
BUHUKAIOTh TPU B3AEMOJIi peYoBHMHHM 31 cBiTimoMm. Haitbinem mnommpeni
CIEKTPOCKOIIYHI METOJU aHalli3y: aTOMHO-E€MICiiiHa CIEKTPOCKOIIiS, aTOMHO-
abcopOriitHa CIEKTPOCKOIIIS, MOJICKYIsIpHO-a0copOItiiHa crnekTpockormis; [Y-
CHeKTpocKoMisi; Mac-CreKTpomMeTpis.

ATOMHO-EMICIHHUN CIIEKTPAJIbHUM aHalli3 3aCHOBaHUI Ha BUMIpP1 JOBXKHUHU
XBWJI 1 IHTEHCHBHOCTI CBITJIa, [IO0 BHIIPOMIHIOETHCSI aTOMaMd Ta 1OHaMHU
ra3zonofioOHOMy CTaHi.

ATOMHO-a0COpOIiHUI METO/ aHalli3y 3aCHOBaHUW Ha MOIVIMHAHHI CBITJIA

BUTbHUMH Ha30YyKEHUMHU aTOMaMH, 1110 epeOyBaloTh y Ta30Bii (asi.

Puc. AtomHo-abcopOiiiinmii abcopoep



MonekynsapHa abcopOriiiHa CIEKTPOCKOMs 3acHOBaHA Ha IOTJIMHAHHI

€JIEKTPOMArHiTHOTO BUIPOMIHIOBAaHHSI PEUOBUHAMH.
Meron IY-cmekTpockomii Tak camMo, K 1 CHEeKTpodoToMeTpis, €

MOJIEKYJISIpHUM a0copOriitHumM MetonoMm. [Y-crekTp peuoBUHH — HEMOBTOPHUI 1

1HJIUBIAyaJIbHUM TIIBKH JJI JAaHOT PEYOBHHU.

Puc. I4-cnektpomerp Bruker VERTEX 70 3 14 mikpockornom HYPERION
2000

Bromomethane
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Mac-cnekTpaabHul aHaji3 3aCHOBAaHMH Ha 3/IaTHOCTI Ta30momiOHMX 10HIB
PO3AUISATUCS B MAarHITHOMY TIOJIi.

Xpomamozpaghiuni memoou — 1 METOAW PO3IIICHHS OJHOPITHUX
0araTOKOMIIOHEHTHUX CYMIIIEH Ha OKpeMi KOMIIOHEHTH COpPOLIHHUMU METOJaMH B
JUHAMIYHUX YMOBax. Y IIMX yMOBaX KOMIIOHEHTH CYMIlll PO3MOAUISIOTHCS MIXK
nBoMa (pazaMu — pyXoMoOIO 1 HEPYXOMOI0. Po3mo/iiyi KOMIOHEHTIB OCHOBaHUI Ha
BIIMIHHOCTI 1X KOE(]III€EHTIB PO3MOALTY MK PyXOMOIO 1 HEpyXoMoIo (ha3amu, 10
MPU3BOJUTH /10 PI3HUX IIBUJIKOCTEH MEPEHECEHHS IIMX KOMIIOHEHTIB 3 HEPYXOMOi
dbasu y pyxomy. Ilicas posnuieHHS CyMillll KOMIIOHEHTH 1J€HTU(PIKYIOTh 1
BU3HAYAIOTh PI3HUMHU METOAAMH aHaJI3y.

Xpomatorpadiydi  METOJIU XapaKTEPU3YIOThCAd AK €(EeKTHUBHI METOAU
KOHLIEHTPYBaHHS, PO3AUIEHHS 1 BU3HAYECHHS HEOPraHIYHHUX 1 OPraHIYHUX CIOJYK.
BoHu 3acHOBaHI Ha pO3MOUTI KOMIIOHEHTIB MK JBoMa (a3zaMu, OJHA 3 SIKUX
HEpyXoMa, a JIpyra pyXaeThCs MOB3 HEi. 3a arperaTHUM cTaHoM (a3 BUAUIAIOTH
razoBy xpomartorpadito, piUHHY Ta Ta30pIAMHHY. 3a TEXHIKOI BUKOHAHHS

xpoMarorpadiuHi METOAM aHaJi3y MOAUISIFOTHCS Ha:

. 10H00OMiHHA XpomaTorpadis (BUKOHYETHCS Y KOJIOHKAX);
. TOHKOLIAPOBA;
. nareposa.

B ocHOBI 10HOOOMIHHOI XpoMmartorpadii JEeXUTh AIHAMIYHUN TpOLEC 3aMilIeHHS
10H1B, MOB’sI3aHUX 3 HEPYXOMOIO (pa3oto, iI0HaMU 3 PyxXoMmoi ¢asu, 10 MOCTYMAITh
B KOJIOHKY pa3oM 3 PO3UHHOM.

TonkomapoBa 1 mamepoBa Xpomarorpadii BIZHOCATHCS A0 TIUIOIMIMHHOT
xpomarorpadii. OOuaBa METOIM OCHOBAaHI Ha BUKOPUCTaHHI XpoMaTorpadiuaamux
CUCTEM piuHA — TBepAuid copOeHT. Pyxoma (haza — pi3Hi OpraHiuHi pO3YMHHUKU.

Xpomatorpadgiydi METOAM BUKOPUCTOBYIOTHCS JJIS SIKICHOTO 1 KIJTBKICHOTO

aHam3y.
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Puc. Xpomatorpadiune ob6magnanHs XiMigHOT 1ab60paTopii.

3anexHICTh aHATITUYHOTO CUTHAJY BiJ] KOHLIEHTpAIlli peYOBHHH YacTillle 3a
BCE MPSMONPOIOPIIiiiHA 1 HA3WBAETHhCS BOHA TIpaayloBalibHUM Tpadikom. Jlms
noOyZI0BU TPayloBajJbHOTO TIpadika BUKOPUCTOBYIOTH CTaHJAPTHI PO3UYMHHU a00
cTaHaapTHi 3pasku. CTaHAApTHUN PO3YMH — 1€ PO3YHMH, KOHIICHTpAIs SKOTO
BCTAHOBJICHA 3 TOYHICTIO JI0 YeTBEpTOro 3HaKy. CTaHIapTHI 3pa3Ku — 1€ MPUPOIHI
ab0 TEeXHIYHI pEYOBUHHU, M KOTPUX ULUISIXOM 0araToKpaTHOTO aHali3zy
BCTAaHOBJICHUN XiMiuyHUN ckiaa. CTaHmapTHI 3pa3Kd MaroTh CBIJOTCTBA, i€

HaBeJEHI MAaCOB1 YaCTKH KOMIIOHEHTIB 1 IIOXUOKH, 3 SKUMU BOHH BCTaHOBJICHI.

3 Obaacti BukopucTaHHs (PizMKo-XiMiYHUX MeTOAiB aHATI3Y

O6nacti BuUKOpUCTaHHS  (PI3UKO-XIMIYHMX METOIIB aHai3y JOCHUTh
pI3HOMaHITHI, ajie¢ BCl BOHHW, 3BHYANHO, TaK YW 1HAKIIE, CTOCYIOThCS HAyKu abo
TEeXHIKU. B 1iJJoMy MO>XHa HaBeCTHU KiJIbKa OCHOBHUX MPHUKIIAJIB, 3 SAKUX CTaHE
3pO3YMLJIO, JJIsl 4OT0 came MOTPpiOHI MOo110H1 METOIH.

1. KonTtpons Haj mepebirom CKIQAHUX TEXHOJIOTIYHUX TMPOIECIB Ha
BUPOOHUIITBI. Y IMX BUMAAKax OOJIAJHAHHS HEOOXIAHO [Jisi OE3KOHTAKTHOTO

YIPaBIiHHS 1 BIACTEKEHHS BCIX CTPYKTYPHHUX JAHOK poOodoi manmrokka. Lli x



npuiaan 3aiKCyOTh HEMOJAIKU 1 HECHPABHOCTI 1 JaayTh TOUHHUN KIJTBKICHUH 1
SKICHH 3BIT MPO 3aX0AM YCYHEHHS Ta MOMEPEHKEHHS.

2. [Ipu mpoBeneHHS HAYKOBUX JTOCHIIKEHBb, B TOMY YHCJi, JOCTIKCHb
NP BUBYEHHI TIOYKEKHOI OE3MEKN PEUYOBUH, TEXHOJIOTTYHUX MPOIIECIB.

3. [IpoBeneHHsT XIMIYHMX TPAKTUYHUX POOIT 3 METOI0 SKICHOTO 1
KUTbKICHOTO BU3HAYEHHS BUXOAY MPOAYKTY PEaKIIii.

4.  JlocmimkeHHs 3pa3Kka PeYOBHHH 3 METOIO BCTAHOBJICHHS HOTO TOYHOTO

CICMCHTHOTI'O CKJIa1y.

5. BusHaueHHs KUIBKOCTI Ta SKOCTI JOMIIIOK B 3arajibHiii Maci 3pa3ka.

6. TouHuii aHam3 NPOMIKHUX, OCHOBHHX 1 MOOIYHUX YYACHUKIB peaKLii.

7.  Jloxmaguuit 3BIT mpo OYIOBY PEUOBMHU 1 TPOSBIAIOTHCA M
BJIACTUBOCTI.

8. BigkpuTTs  HOBUX  €JEMEHTIB 1 OTpUMaHHA  JIaHUX, IO

XapaKTepU3yIOTh 1X BIACTUBOCTI.

9. IlpaktuyHe MiATBEPIKEHHS TEOPETHMYHUX JAHUX, OTPUMAaHHX
EMITIPUYHHUM IIJITXOM.

10. AmamitnuyHa poboTa 3 PpPEYOBMHAMHM BHCOKOI UYHCTOTH, IO
3aCTOCOBYIOTHCS B PI3HUX TaTy3siX TEXHIKH.

11. TurpyBaHHS pO3uMHIB O€3 3aCTOCYBaHHS 1HAUKATOPIB, SIKE A€ OUIBII
TOYHMM pe3yJIbTaT 1 Mae 30BCIM NPOCTE YIpaBIiHHS, 3aBIASKH POOOTI amapary.
ToOTo BIIMB JIOACHKOTO (haKTOpa 3BOUTHCS 10 HYJISL.

12.  OcHoBHiI (}i3UKO-XIMIYHI METOAM aHaji3y JAO03BOJSIOTH BHBUUTH

CKJIA/I;
. MIHEpAJIiB,
. KOPUCHUX KOITAJINH;
. CUJIIKATIB;
. METaJIiB 1 HEMETAaJiB;
. CILJIaBIB;
. OpraHIYHHX 1 HEOPTAaHIYHUX PEUYOBHH,;

° MOHOKpI/ICTaJIiB;



. PIAKICHUX 1 pO3CISTHUX €JIEMEHTIB.

BucnoBok. ®i3uko-XiMiYHI METOJAU aHAJI3y IPYHTYIOThCS Ha BUMIPIOBAaHHI
3a JIOTIOMOTOI0 TpuiaagiB (IHCTPYMEHTIB) TEBHUX (DI3UYHUX BIJIACTUBOCTEH Ta
nmapamMeTpiB CHUCTEMH, SIKi BHHHKAIOTh a00 3MIHIOIOTBCS B XOJ1 BUKOHAHHS

aHAJITHYHOI peaKIii.

IIurannsa s CAMOKOHTPOJIIO

1. B yomy mossirae CyTHICTh (i3UKO-XIMIYHUX METOIB aHaIi3y?

2. SIki BU 3HAETH METOIU (I3UKO-XIMIYHOTO aHATI3y?

3. HaBectu knacudikaiiito Gpi3uko-XiMIYHUX METO/IIB aHAJI3Yy.

4. Ha3BiTh OCHOBHI IHAUKATOPHI €JIEKTPOAM, MPUHLUIIN iXHBOT pOOOTH.

5. Ha3BiTh 065acTi BUKOpUCTaHHS (PI3UKO-XIMIYHUX METO/IIB aHAII3Y
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