





HHOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM Mupe mTOAaBistONee OOJBITMHCTBO 3a/1ay, CBSI3aHHBIX C
MOJTy9eHrEeM HHQPOPMAITUN 0 KaYECTBEHHOM M KOJIMYECTBEHHOM XMMHUYECKOM COCTABE
pa3MYHBIX  OOBEKTOB, PEMIAIOTCS C  TOMOIIBI0  MHCTPYMEHTAJIBHBIX U
XpoMaTorpaguueckux METOJOB aHaiM3a (ONTHYECKUX, XPOMaTOrpapuveCKUX,
AIIEKTPOXUMUYECKUX U Jp.). [I0ATOMYy HMHCTpyMEHTaJIBbHBIE W XpOMAaTOTpaduIecKue
METOJbl aHAJIM3a SIBIIIOTCS BAXHEHIIUM PA3LEIOM COBPEMEHHON AHAIUTUYECKOU
XUMHH, HW3y4€HHE KOTOPOrO  COBEPIIEHHO HEOOXOAMMO I  IMOATOTOBKH
KBJIM(DUIIMPOBAHHBIX CIIEIUATHCTOB-XUMHKOB.

esn 1 321241 y4eOHOM TUCHUIIMHBI

Heanb nanHoil yueOHOW NMCUMILIMHBI — QyHIaMEHTaIbHAS W MpaKTHYECKas
MOJATOTOBKA CTYJICHTOB XMMHUYECKUX CIEIHAIIBHOCTEN B 00JIACTH MHCTPYMEHTAIBHBIX
U XpoMatorpaduuecKkux METOJ0B aHaIU3a.

3agaum JaHHOM Y4eOHOU AU CHUTLIAHBI:

1. popMupoBaHUE y CTYICHTOB CUCTEMHBIX 3HAHUN 00 OCHOBHBIX (DM3UYECKUX
3aKOHAaX M Mpoleccax, JIEKAIIMX B OCHOBE COBPEMEHHBIX HMHCTPYMEHTAIBHBIX U
XxpoMaTorpauyeckux METOJIOB aHaiM3a, a TakKKe O MEXaHW3MaxX W MPUHIMIAX
TCHEPUPOBAHUSI AHAJUTUYECKOTO CHUTHAJa, CBSI3aHHBIX C WHIWBUAYaJIbHBIMU
XAMHUYECKUMH CBOMCTBAMM ONPEACISIEMBbIX BEIIECTB;

2. O3HAKOMJIEHUE CTYJECHTOB C METOJIaMU M IpHeMaMHu pabOThl HA OCHOBHBIX
TUMAX AHAJIUTUYECKOTO OOOpYJOBaHUS M C METOJAaMH  IPOOOIMOATOTOBKHU
aHATM3UPYEMbIX O0BEKTOB PA3IMYHOTO MTPOUCXOKICHHUS;

3. hopMHUpOBaHUE Y CTYJIEHTOB COOTBETCTBYIOLIETO KPYyTro30pa, MO3BOJISIOIIETO
OCO3HAaBaTh POJIb AHATIMTUYECKON XUMUU B PEIIEHUN HACYIIHBIX MPAKTUYECKUX 3a7a
(KOHTPOIb TEXHOJOTMYECKHX TPOIECCOB M KauyecTBa TOTOBOM MPOIYKIIUU;
MOHUTOPUHT COCTOSIHUS OKpPY’KaloIIeHd Ccpeabl; MEIUIMHCKAas OMOXUMUYECKast
JIMarHOCTUKA W Jp.), OPUEHTHUPOBATHCS B BO3MOXHOCTSAX pPa3JIMYHBIX METOIOB
MPUMEHHUTENIPHO K aHaJIN3y pealbHbIX OOBEKTOB W TIpaMOTHO (HOPMYJIUPOBATH
MMOCTAHOBKY AHAJIUTUYECKOW 3aa4H.

VYyebnass mnporpamma 1o ydeOHOM mucuumuimHe «WHCTpyMeHTalbHBIE U
XxpoMarorpaduueckie MeTOJbl aHaju3a» BKIIOYAET B Ce0S CIENyIOLUE pa3jielibl:
BBOJHYIO YaCTh, JJICKTPOXUMHUYECKUE METOAbI aHAJIN3a, CIEKTPOCKOMMMYECKUE METObI
aHanu3a, XxpomaTorpapuyeckue MeTo/ibl aHaIN3a, OCHOBHbIE OOBEKTHI aHATU3A.

Bo BBOOHOM YacTM Kypca pacCMATPUBAKOTCS COBPEMEHHOE COCTOSHUE
AHATUTUYECKOW XUMHH W POJb (PU3UKO-XUMUYECKUX METOJIOB aHajau3a, JaeTcs
Kkiaccudukanus (HU3MKO-XMMHUYECKUX METOJIOB aHaimu3a. OTaenpHOe BHUMAaHHUE
YIENAETCS MPAKTUUYECKMM M HAyYHBIM 3aJladyaM, PEIIaeMbIM C TMOMOIIBIO JaHHBIX
METOJIOB, U TIEPCIIEKTUBAM pa3BUTHS (HU3UKO-XUMHUUECKUX METOJOB aHaIU3a.

MecTo y4eOHOM TUCHMILIMHBI B CHCTEME MOATOTOBKH CIIEIIMAIKNCTA C BHICITUM
oOpa3oBaHUEM.

VYyeOHas TUCHUIUIMHA OTHOCUTCS K MOAYJTI0 « AHAIUTHYECKAs XUMHUST: (PU3UKO-
XUMHUYECKHE METO/IbI» KOMIIOHEHTA YUPEKIEHUsI 00pa30BaHUsl.

Conepxanue JNAHHOU y4ueOHOMI JVCHUATUIAHBI Oazupyercs Ha
OOLIETEOPETUYECKON MOJATOTOBKE, MOJTYYEHHOM CTYyJACHTAMH MPU U3YYEHUH KYpCOB



(bU3UKY, HEOPTraHUYECKOW U aHATUTHUYECKON (XMMHYECKUE METO/IbI aHATIN3a) XUMHUH U
POBOAUTCA MO MOAYJIBHOMY MPHUHIIUITY C BBIJCIIEHUEM TPEX OCHOBHBIX MOJIYJIEH, B
COOTBETCTBUH CO CJIOKHUBIIMMHUCS TPAAUIUSAMU H3YyYCHHS] TAHHOW TUCITUTUIMHBI B
Beylux yHuUBepcuteTax benapycu u Poccuu:

- DJIEKTPOXUMHUYECKHE METO/IbI AaHAJIN3A;

- CHEKTPOCKONUYeCcKue (MPEeuMyIIeCTBEHHO, C UCIOJIb30BAHUEM M3TYyUYCHUS B
BHIMMOM 1 OmmkHer Y ® 061acTi) METOABI aHAIH3A;

- XpoMaTorpaguueckue METO bl aHATH3a.

TpeOoBaHus K KOMIIETEHUUSIM

OcBoenue yueOHOMI JTUCITUTUTHBI «HCTpYyMEHTaNbHBIE u
xpoMarorpauyeckue MeETOAbl aHalu3a» JOJDKHO obOecneuuTh (popMupoBaHue
CIIEYIOIIEH CIeHaTU3UPOBAHHON KOMIICTCHIINN:

CK. BblOuparh ¢ y4eTOM TEOPETHYECKHX MPEACTABICHUN ONTUMAIbHBIA M
HanOosiee >PGEeKTUBHBIN METOJ ONpPENENCHUsI COCTaBa aHAIM3UPYEMOro OObEeKTa U
OCYIIECTBIIATh ~ aHAU3 C  HCIOJB30BaHUEM  (PU3UKO-XUMHUYECKHX  METOJIOB
(xpomatorpadu4ecKkux, ONTHUYECKUX, CIIEKTPOCKOMMMYECKUX, TOTEHIIMOMETPUIECKHX ),
BKJIIOYAsi MpoO00TOOP, MPOOONOATOTOBKY, CTAANH Pa3/ACICHUS] U KOHIICHTPUPOBAHUSI.

B pe3ynbrate ocBoeHUs y4eOHON JUCHUILIIMHBI CTYIEHT JIOJIKEH:

3HATh:

- TEOPETUYECKUE OCHOBBI TEHEPUPOBAHMS M PETUCTPAIMH AHATUTHUECKOTO
CHUTHaJa JJIsl COOTBETCTBYIOLINX METO/IOB aHAIIN3a;

- MPUHIATT ACHCTBUSA M TEXHUYECKUE BO3MOXXHOCTH OCHOBHBIX THIIOB
COOTBETCTBYIOILIEIO aHAIIUTUYECKOTO 000PYIOBAHNUS;

- XapakTep HAay4YHBIX M TMPAKTHUYECKHX 3a7ad, pPEIIaeMbIX C TOMOIIBIO
pPa3sTUYHBIX (PU3UKO-XUMHUUYECKHX METO/IOB aHAJN3a;

- OCHOBHBIE MIPUEMBI TTPOO0OTOOPA U MPOOOMIOATOTOBKU PA3IMUHBIX PEATbHBIX
O0O0BEKTOB JIJIs TOCIIEIYIOIIETO HHCTPYMEHTAIBHOTO aHaIN3a;

OCHOBHBIE METPOJIOTHYECKHE XapaKTEPUCTHKU COOTBETCTBYIOIINX METO/IOB.

yMeTh:

- IefaTh OCO3HAHHBI BBIOOP aJCKBATHOTO METOAA aHauu3a, C Y4YeTOM
O0COOCHHOCTEH aHaNuTa, aHATM3UPYEMOT0 00OBEKTA U MOCTABICHHOM 3a/1auu;

- oOpammarbes ¢ MpeACTaBICHHBIMH Ha JIA0OPATOPHOM MPAKTUKYME THUIIAMH
aHATMTHYECKOT0 000PY/T0BAHMS;

- MPOBOJAUTHh OOPaOOTKY M MHTEPIPETAIMIO TMEPBUYHBIX IKCTIEPUMEHTAIBHBIX
JAHHBIX, TIOJIyYCHHBIX C UCIIOJIh30BAHUEM M3y4aeMbIX METOJIOB aHAJIM3A.

HMeTh HABBIK:

- 00mel  MeToAoJOTHel W HaBbIKAMH  TMPOBEICHUS  AHATUTHYECKHX
UCCIICIOBAaHWI Ha TPEICTaBICHHBIX B JaOOpPaTOPHOM MpaKTUKyMe THUTaX
AIIEKTPOXUMHUYECKOTO, (DOTOMETPHUECKOTO M XpOMaTorpaguieckoro o0opya0BaHusl.

CrtpykTypa yueOHOI QU CHUIINHBI

JucuuminHa wusydaercss B 4 cemectpe. Bcero Ha wu3ydeHue yueOHOM
TUCHUTUIMHBL  «HCTpyMEHTaNIbHbIE M XpoMarorpauueckue MeETO/Abl aHaIn3a»
OTBEJICHO:

— JUIs OYHOM (pOpMBI MOTyUYEHUs Bbicuiero oOpa3zoBanus — 204 yacoB, B TOM
gyucie 100 ayAuTOpHBIX 4acoB, U3 HUX: JIEKIIMU — 34 yaca, 1abopaTopHbIE 3aHATHS —
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48 yacoB, MpPakTUYECKUE 3aHITUA — 6 4YacOB, CEMUHAPCKHUE 3aHATHS — & YaCOB,
ynpasisiemasi camocrositenbHas padora (YCP) — 4 gaca.

TpynoeMKoCTh yueOHON JUCHUTUIMHBI COCTABIAET 6 3a4ETHBIX €IUHHII.

dopma NpOMEKYTOYHOMU aTTECTALUH — DK3aMEH U 3a4eT.



COIEPKAHUE YYEBHOI'O MATEPHUAJIA

Pasznen 1. O0mme cBeieHusi 00 MHCTPYMEHTAJIBHBIX M XpPOMATOrpaduieckux
MeTOaxX aHAJIN3a

Tema 1.1. @u3uko-xumuueckue Memoobl aHANU3A KaAK  pazoen
COBPEMEHHOU AHATUMUYECKOU XUMUU.

OU3NKO-XMMUYECKME  METOABl  aHajdu3a Kak  pa3lel  COBPEMEHHOMU
aHAIMTUYECKOW XUMHH: OTIpe/IeJICHUE, ATalbl Pa3BUTHUSA, KJIacCUUKALIMS, PEIIaeMble
3a/1a4u, MECTO CPEIX APYTUX METOAOB aHAIU3A.

OcHoBHBIE TPOOJEMBI COBPEMEHHON aHATUTUYECKOM XUMHUU: CHHUKECHUE
npenena oOHAPY>KEHHUS;, IMOBBIINICHHE TOYHOCTU M W30UpaTeIbHOCTH; OOecleueHue
AKCHPECCHOCTH; CO3JaHUE METOJI0B HEPA3pyLIAIOIIET0 aHAIN3a; JJOKAJIbHBIA aHaJIN3;
JACTAaHUMOHHBIN  aHanW3. TEeHJICHIMM  Pa3BUTUS  AHAIUTUYECKOM  XHMUU:
WHCTpYMEHTANIM3alvs,  aBTOMaTH3alusi, MaTeMaTu3alus, MUHUATIOpU3AIus,
yBEJIIMUEHUE J0Ju (U3MYECKMX W OMOXMMHUYECKHX METOJIOB, TNEpPEeXo] K
MHOTOKOMIIOHEHTHOMY aHaJIU3y, CO3/1aHUE CEHCOPOB U TECT-METOIOB.

Hayunas u yueOHO-MeTOAMYECKass JuTepaTypa IO (PUIHKO-XUMUYECKUM
METO/IaM aHAJIN3a.

Paznen 2. DjekTpoxuMu4ecKre MeTOIbl AaHAJIN3A

Tema 2.1. Obwana xapakmepucmuka 3J1eKMPOXUMUYECKUX MeEMOO008.
IHlomenuyuomempus

OCHOBHBIE THUIIBI ANEKTPOXUMUYECKUX SIUEEK (DIEKTPOJUTUYECKAS SUYEHKa,
raJIbBAHUYECKUN DJIEMEHT) M HMX HCIOJIb30BAaHUE B DJIEKTPOXUMHUYECKHX METOJaxX
aHanu3a. MexaHu3M BO3HUKHOBEHHMS MeEX(]a3z0oBOro moTeHIMana Ha Mexkda3zoBoii
IpaHUIE JIEKTPOA — pacTBOp. [IOHATHA HMHIMKATOPHOTO JJIEKTPOAA U DJIEKTPOja
cpaBHeHMs. BojopojHas 1ikaia 5JEKTPOJHBIX TOTEHIMaloB. PaBHOBECHBIE U
HEPABHOBECHBIE AJICKTPOXUMHUYECKUE CUCTEMbl. SIBJICHUS, BO3HHUKAIOIIUE TMPU
MPOTEKaHUM TOKa (OMHUYECKOE TaJCHUE HaNpsKEHUs, KOHIICHTPAIIMOHHAS W
KUHETHYecKasi moJispusans). [lonspu3aiiioHHbple KpUBBIE U WX HCIOJIB30BAHHE B
PA3IMYHBIX AIEKTPOXUMHUYECKUX METOJIaX.

[TorenmmuomeTpus. CymHOCTh METOa. 3aBUCUMOCTH Mk (a30BOTr0 MOTEHIIHATA
OT aKTUBHOCTH HUOHOB B pacTBope. Y cnoBue ['yrrenreiima. YpaBuenune Hepuera. D.1.c.
raJIbBAHUYECKON SYEHKM Kak cymMMa Mex(}a3oBbix moTeHImanoB. [IpaBuia 3HaKOB
3.]1.C. U DTIEKTPOJHBIX MOTEHINANOB. TeXHNKa U3MEpEeHUs MOTEeHIINAaNA.

Tema 2.2. Honocenexmuenwle 3iexkmpoowvl. Knaccuguxauyun no munam
INNEKMPOOHO-AKMUBHBIX 6CULECINE U MEXAHUIMY (DYHKUUOHUPOBAHUA.

OCHOBHBIC THITBI HEMEMOPAHHBIX HHIUKATOPHBIX JICKTPOIOB, MPUMCHSICMBIX B
MPSAMOU TTOTEHITMOMETPHH: MOHHO-METALTHYCCKUAE AIIEKTPOIBI, JICKTPOILI BTOPOTO
poJia, OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIC, Ta30BbIe. MeXaHu3M (yHKIIMOHUPOBAHUS
U BKHEHIITNE TIPEICTaBUTEIIN.



HNonocenexkTuBHbIE (MEMOpaHHBIE) AICKTPOABI, UX KiIacCHU(UKAIUA MO TUIIAM
MeMOpaH: CTEKJISIHHBIE AJIEKTPOAbI, SJIEKTPOJbI Ha OCHOBE TPYIHOPACTBOPUMBIX
KPUCTAUTMYECKUX OCAJKOB C TOMOT€HHBIMH M TETEPOTeHHBIMHM MEMOpaHaMH,
KUJKOCTHBIC W IUICHOYHBIC 3JIEKTPOJBl HAa OCHOBE JKUIKUX HOHOOOMCHHHUKOB H
HEUTPAIBHBIX TIEPEHOCYMKOB;, YCTPOMCTBO W TMPUHIHUIBI (DYHKIIMOHUPOBAHUS;
BaKHemMe mnpeacraButesd. (OCHOBHBIE XapaKTEPUCTUKU HMOHOCEIEKTHUBHBIX
AIIEKTPOJIOB: HAKJIOH DJEKTPOJHOM (yHKIUH, KOI(D(PUIMEHT CEeNeKTUBHOCTH,
KOHIIEHTPAI[MOHHBIC Mpeeibl (PYHKIIMOHUPOBAHMS, BpeMsl OTKIIUKA U (aKTOPBI, UX
onpenessAomme. YpasHenus Hukonbckoro u DiizeHmana-Hukoiabckoro.

Baxneiiiiie »leKTpOJAbl CpaBHEHUS: MPUHUUIN (QYHKIMOHUPOBAHUS U
KOHCTPYKTHUBHbIE ~ 0cOOeHHOCTH.  JIuddy3uoHHBI  MOTEHUMAN:  NPUYUHBI
BO3HUKHOBEHUSA U IyTU ycTpaHeHus. opmyna ['eHnepcona.

Tema 2.3. Ilpakmuueckoe npumeHenHue nNPAMOU NOMEHUUOMEMPUU U
HOMEHUUOMEMPUYLECKO20 MUMPOCAHUA.

HNonomeTpusa u OCHOBHBIE BAPUAHTHI €€ MPUMEHEHHUS: METO/ TPATyUPOBOYHOTO
rpaduka, METOJ OTrPAaHUYMBAIOIIMX PACTBOPOB, METOJ CTAaHJIAPTHOIO PacTBOPA,
METOJbl J100aBOK; HMX CpaBHHUTENbHAs XapakTepucTuka. OCHOBHBIC HCTOYHUKU
MOTPENTHOCTEN METOAA MPSAMON MOTEHIIMOMETPUH U ITyTH UX YCTPAHECHUA.

CitokHBIE YCTPOMCTBA HAa OCHOBE HMOHOCEIEKTHBHBIX JJIEKTPOJOB: Ta30BBIC
CCJICKTUBHBIE 3JIEKTPOJIbl, (DEPMEHTHBIE DJIEKTPObl, MOHOCEICKTUBHBIC TOJICBBIC
TPaH3UCTOPBbL. [IpOTOUHBI KW NPOTOYHO-MHKEKIIMOHHBIA MOTEHLIMOMETPUYECKUAN
ananus. [Ipumepsl MpakTUUECKOrO MPUMEHEHNUS HOHOMETPHUH.

[TorenunomeTpuyeckoe TuTpoBanue. M3MeHeHne 3IEKTPOIHOTO MOTEHIUAIA B
npoiiecce TutpoBanusi. CriocoObl 0OHAPYKEHHSI KOHEYHOW TOUYKH TUTPOBAHUS: METO/I
KacaTeJIbHbIX, METOJbI MEPBOM U BTOPOM MPOU3BOAHBIX, MeTOA I'pana. PakTopsl,
ONpPEACIAIONIME  BEJIMYMHY  CKayka MOTEHOHAJIa B KHCJIOTHO-OCHOBHOM,
KOMIIJIEKCOMETPUUYECKOM, OCAIUTEIIBHOM W  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHOM
TUTPOBaHUM.  VICMONb30BaHME  pEakUuMil  KUCIOTHO-OCHOBHBIX,  OCAXICHHS,
KOMILJIEKCOOOpPA30BaHMsI, OKHCIIEHUSI-BOCCTAHOBIICHUSI.

[TpumMepbl TPaKTUUECKOTO MPUMEHEHUS.

CpaBHHUTENBHAS XAPAKTEPUCTUKA METOHAOB NPSIMOW MOTCHIMOMETPUU H
MOTEHIMOMETPUUECKOTO TUTPOBAHUS.

Tema 2.4. Borvmamnepomempuueckue memoont

O6mme mnpuUHIMNBI BOJbTaMIIepoMeTpun. [Iporecchl, mpoTEeKaIme B
AIEKTPOJUTHYECKON SYEHUKE C TMOJAPU3YIOUIMMCS WHIMKATOPHBIM JJIEKTPOAOM U
HETOJISIPU3YIOIIUMCSL  AJICKTPOJIOM CpaBHEHHUs. TpeOoBaHUS K WHIUKATOPHBIM
AJEKTPOJAM M BJIEKTPOJaM CPaBHEHUS; BaKHEWIIMe npeacrasurenu. UaaukaTopHbie
AIEKTPOABI M KJIacCU(UKAIMS BOJIbTAMIIEPOMETPUUECKUX METO0B. CpaBHUTEIIbHAS
XapaKTEPUCTUKA PTYTHOTO KAaMarolIero 3JIEKTPOJAa U TBEPJBIX MHUKPOIJIEKTPOJIOB.
TpexaneKTpoaHbIE TYEHKMU.

Cxema mnonsporpaduueckoil sYeWKH M MpPOIECChl, B HEH MPOTEKArOUIHE.
[Tonsiporpadpuiueckasi BOJIHA U XAPAKTEPUCTUKH €€  OTIEIbHBIX  YYaCTKOB.
Konnencatopublii,  MurpanuoHusiii, auddy3uoHHbi  Toku.  IIpenenbHBIM
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middy3uoHHpli  TOk.  YpaBHeHue ~— MnbkoBuua.  YpaBHeHue — oOpaTUMOM
nosisiporpaduueckord BoyHBI MbkoBuda - ['elipoBckoro. [loTeHmman mosyBOJHEI |
dakToper, ero omnpexaensomme. l[lomsporpadudyeckne MaKCUMyMBI: TPUYUHBI
BO3HUKHOBEHHUS, CIIOCOOBI yCTPAHEHUsI, BO3MOKHOCTH MPUMEHEHUS JJIs1 OTIPEICTICHUS
MTOBEPXHOCTHO-aKTUBHBIX BetecTB. COCTaBISONIHE MOsiporpaduaeckoro GoHa U ux
pOJIb B MPOBEACHUHU MOJISIPOrpahuueckoro aHaausa.

KonuyecTBeHHBII W  KAa4eCTBEHHBIM  TOJporpaduyuecKkwii  aHalu3 ¢
MCIIOJIb30BaHUEM PTYTHOTO KalaroIIEro 3JIEKTPO/1a: BO3MOXKHOCTH U OTPAaHUYECHUS.

[IprMepbl MPaKTHYECKOTO MPUMEHEHUSL.

Tema 2.5. Coépemennvie pazHoGUOHOCU 601bMAMNEPOMEMPU

CriocoObl yiyd4IlleHUsI COOTHOIIEHUsI (papaseeBCKOr0 M €MKOCTHOIO TOKOB:
BpeMeHHasi U (a3oBasi CEJEeKLUs aHAJIUTUYEeCKoro curHaia. IlepemeHHO-TOKOBas
nonsiporpadus:  CHHycOMJalbHas W KBaJApaTHO-BOJMHOBas.  VMmymnbcHas
nosisiporpadusi: HopMmasibHas W auddepennmanbHas. [lonsporpadus ¢ OblcTpoi
JUHEHHON  pa3BepTKoM  mnoTeHuuana (ocuwuiorpaduueckas). l{ukinueckas
BoJIbTaMIiepoMeTpust. UHBepcroHHas aHOJHAS TOsiporpadus ¢ HAKOTUICHUEM.

BonprammepomeTpusi ¢ HCHOJIB30BAaHHUEM  TBEPIBIX  MHUKPOIIEKTPOIOB.
Karonnas  wHBepcwoHHass  BoibTamrepoMeTpus.  Bomprammepomerpuss ¢
UCTIOJIb30BAaHUEM XMMHUYECKA MOAU(DHIIMPOBAHHBIX DIEKTPOJOB. AICOPOIIMOHHAs
MHBEPCUOHHAs BOJbTAMIIEPOMETPUSI.

[TprMepsl MPaKTUYECKOrO MPUMEHEHUS.

CpaBHuUTeNbHAs XapaKTEPUCTHUKA BOJIBTAMIIEPOMETPUYECKHX METOJIOB C
MCIIOJIb30BaHUEM PTYTHOI'O KallaloLEero U TBEpAbIX MUKPOAJIEKTPOIOB.

Tema 2.6. /lpyzue rnekmpoxumuueckue memoovl AHATU3A

AwmniepoMeTpudeckoe TutpoBanue. CymHoOCTh wmerona. HMHaukatopHbie
ANEKTPObl. BpIOOp moTeHIMalla MHAUKATOPHOTO 3JIEKTPOoJa. AMIIEPOMETPUUECKOE
TUTPOBAHWE C OJHUM M JABYMS TMOJISIPU30BAHHBIMHU JJICKTPOJaMHU. Buabl KpUBBIX
TUTpOBaHUs. [[puMephl MPakTUYECKOTO MPUMEHEHHS.

Konnykromerpus. [IpuHIUIIBI KOHIYKTOMETPUU: YIEIbHAS U DKBUBAJICHTHAS
AJIEKTPONIPOBOIHOCTh; ypaBHeHue Komnbpayma u mnpenenbHas SKBUBaJEHTHasI
AIIEKTPONPOBOIHOCTH COJICH M MOHOB; CXeMa yCTaHOBKH. [IpsiMast KOHIyKTOMETpHUS U
KOHJIYyKTOMETpHUYECKOEe TUTpoBaHue. [IpriMeHeHne mjis KOHTPOJII KauyecTBa YUCTOU
BOJIbI, COJICHOCTH TIOYB, B HIOHHOM XpomaTorpaduu.

Kynonomerpusi. Teoperuueckue ocHOBbL. 3akoH @apames. CrmocoObl
OMpeIeSICHHS KOJIMYECTBA AJIEKTPUUYECTBA: AIEKTPOHHBIE U XUMUYECKUE UHTETPATOPHI.
[Ipsimast KyJIOHOMETpUA W KYJOHOMETpUUYECKOe TUTpoBaHue. KylmoHomeTpusi mpu
MOCTOSIHHOM TOKE€ M MOCTOSIHHOM NOTeHIuasne. BHEIHAST 1 BHYTPEHHSSI TeHepauus
KYJIOHOMETPUYECKOTO TUTpAHTA. TutpoBanue AIEKTPOAKTUBHBIX u
AIIEKTPOHEAKTUBHBIX KOMIIOHEHTOB. OmpejienieHue KOHEUHOM TOYKU TUTPOBAHMS.
[IpeumyiiecTBa U OTpaHUYCHHS] METOJIAa KYJIOHOMETPUYECKOTO THUTPOBAHUS IO
CPaBHEHMIO C APYTMMHU TUTPUMETPUUYECKMMH MeTonamu. [Ipumepsl mpakTUyeckoro
MIPUMEHEHUSL.



DNEeKTpOrpaBUMETPHSL. CyuiHocTb u oOmas XapaKTEPUCTHKA
AIEKTPOTPABUMETPUUECKUX METOOB. [IpakTHueckoe npruMeHEHUE.

Kanmsapasiii anekTpodopes. Cxema YCTaHOBKH, MTOHATUS
AIIEKTPOOCMOTHYECKOTO TMOTOKA U AIEKTPOPOPETHISCKON TOIBHKHOCTH; TTPUHITUIIBI
pazziereHus BEWECTB MO 3apsiay U pa3Mepy.

CpaBHHTENbHAS XapaKTEPUCTHUKA YYBCTBUTEIBLHOCTH M W30HMPATEIBHOCTH,
o0JacTeil MPUMEHEHHSI SJIEKTPOXUMHYECKIX METOOB.

Paznen 3. MeToabl, 0OCHOBAHHBIE HA B3aMMOAEHCTBUM YJIEKTPOMATHUTHOT O
U3JIyYeHHS ¢ BeleCTBOM

Tema 3.1. Knaccuguxkauyusa cnekmpockonuueckux memoooe aHaausd.
AMOMHO-IMUCCUOHHDBLIL AHANU3

CrHexTp 3JIEKTPOMarHUTHOTO M3Jy4€HHUs (IHEprusi, CIOCOObl €€ BBIPAKEHHS,
TEPMUHBI, CHMBOJIBI U €JUHUIBI SHEPTUU U3TYyUYEHUS; IUANA30HbI U3IIyUYEHUS, TUIIBI
HPHEPreTUYECKUX MnepexonoB). OCHOBHbIE THUIBI B3aUMOJEWUCTBHUS BEIIECTBA C
U3IyYEHHEM: BSMHCCHS (TEIUIOBasi, JIIOMUHECUEHLHUs), IOTJIOIICHHUE, pacCesHue.
Knaccudukanusa CHekTpoCcKOMMYECKUX MeTon0B 1o 3Hepruu. Kiaccudukanus
CHEKTPOCKOITMYECKUX METO/J0B HAa OCHOBE CIEKTpa 3JEKTPOMATHUTHOTO M3ITyUYEHUS
(aTomHas1, MOJEKyJIsipHasi, a0COPOLIMOHHAS, YMUCCUOHHAS CIEKTPOCKOIIHS ).

Crnektppl aTtomMOB. OCHOBHbIE U BO30YKIEHHBIE COCTOSIHMSI aTOMOB,
XapaKTEPUCTUKHU COCTOSIHUN. DHepreTruueckue nepexosl. [IpaBuna orbopa. 3aKoHb
UCITyCKaHHs W TOIJIOLIEHUs. BeposTHOCTH 3JIEKTPOHHBIX IEPEXOJOB M BpEMEHa
JKU3HU BO30YXKIICHHBIX COCTOSIHUNA. XapaKTEPUCTUKU CIEKTPAIbHBIX JIMHHM:
IIOJIOXKEHHUE B CIIEKTPE, MHTEHCUBHOCTh, €CTECTBEHHAS IIIMPUHA.

CrekTpel MOJIEKYyJd; HUX OCOOeHHOCTH. CXeMbl 3JIEKTPOHHBIX YpOBHEH
MouiekyJibl. [IpencraBienne o MoJHOW 3HEPTUU MOJEKYJ KaK CyMMbI 3JIEKTPOHHOM,
K0JeOaTeqbHOM W BpallaTeIbHOW. 3aBUCHUMOCTh BHUJbI CHEKTpa OT arperaTHoro
COCTOSIHUSA BEILIECTBA.

OcCHOBHBIE 3aKOHBI MOTJIOLIEHUS 3JIEKTPOMArHUTHOTO M3nydenus (byrepa) u
3akoH wu3nyuyeHus (Jlomakuna-llaii6e). CBsA3p aHAIMTUYECKOTO CHUTHAja C
KOHLIEHTpaIMel ONpeaensieMoro COeIuHEHUS.

Anmnaparypa. CrnocoObl  MOHOXpOMATH3alMU  JIYYUCTOM  DHEPrUU.
Knaccudukanuss cnexkTpadbHbIX OpuOOpOoB. XapaKTEPUCTUKH  CIEKTPAIbHBIX
npuOOpoB: JUCHepCusi, paspelaronas CHIocoOOHOCTh, cBeTocuia. llpueMHuKH
U3ITyYECHUS: dboTosMyIBCHS, (hOTORIEMEHTHI, (bOTOYyMHOXKHTEH,
NOJIyIIPOBOJHUKOBBIE IPUEMHHKH U3nydeHus. IHcTpyMeHTansHbie momexu. [llymel u
OTHOUIEHUE CUTHAJI-IIIYM; OLE€HKAa MUHUMAJIBHOIO aHAJIMTUYECKOTO CUTHAJIA.

ATomMHO-3MHCCHOHHBIN MeToa. [TpuHiun metona. CnekTpsl UCITyCKaHHUS.
MeTtonbl aTomu3anuu U Bo30yxaeHus. [Inamennsiil Bapuant meroga. pyrue
MeTO/1bl BO30YKIeHU (yrOBbI€, HCKPOBBIE, JIa3€pHbIE, TUITAMEHHBIE) U UX OCHOBHBIE
xapakTepucThku. [Iporecchl, mpoTekaroye npu Bo30yKIEHNUN, U €r0 MEXaHU3M.
MeTonbl perucTpaiy aHaAIUTUYECKOTO CUTHaia (CIeKTPOMETpHsi, ClieKTporpadusi).
[Inamennbie poTomMeTpsl U cieKTPoPoTOMETPhl. CIEKTPOPOTOMETPHI €



perucTpanyen NoJIHOro CeKTpa ucnyckanusd. Jnoanas nuueiika. KauecTBeHHBIN 1
MOJYKOJWYECTBEHHBIN ATOMHO-3MUCCHOHHBIN aHAJIN3.

KonnuecTBeHHBIN aTOMHO-3MHUCCUOHHBIN aHanu3. OnpeaensieMbple JIEMEHThI U
o0JacT MPUMEHEHUSI.

Tema 3.2. Amomno-adcopoOyUOHHBLIL MEMOO

Meronpl  atommsaruu. [lmaméHa, WX COCTaBBl H  XapaKTEPUCTHKHU.
OnekTpoTepMUyecKkas aToMmu3ainus B rpadutoBoil KioBere — Iuiatdopme JIbBoBa.
['uapumHelii METOA W METOA  XOJOMHOTO mapa. ATOMHO-a0COpOIIMOHHEIC
cnexktpodgoromerprl. Iddextsl Jlopenna u Jlomnepa m ux 3HaYeHUE ISl BbIOOpA
UCTOYHUKA W3ITy4YeHUs. VICTOUHWKHM W3IIy4YCHHS: JaMIlbl YOJllla, HMCTOYHUKH
CIUIOUTHOTO W3JIy4eHHS] C WCIOJb30BaHUEM JUPPAKIIMOHHOW PpEIIEeTKH U JIp.
CpaBHuTenbHAS METpOJIOTHYeCKast XapaKTEePUCTUKA YMUCCUOHHOTO u
a0COpOIIMOHHOTO METOJIOB U 00J1aCTH UX MPUMEHEHUS.

Tema 3.3. Monekyaapuo-a6copoyuonnslii AHAIU3.

CBsi3b XMMHYECKON CTPYKTYpPhl COEIMHEHHSI C aOCOPOLHMOHHBIM CIEKTPOM.
CBsA3b ONTUYECKOW IUIOTHOCTH C KOHLEHTpaUWeW. 3aKOH CBETOIOIJIOMICHUS
JlambGepra-byrepa-bepa. OTKkIOHEHHS OT 3aKOHA, HMX MPUYUHBI (XUMHYECKHUE;
TeMmriepatypa, 3(QeKxTbl, O0OYCIOBIECHHbIE pPACTBOPHUTENIEM, pACCESIHHUE CBETA,
MOHOXpoMaTHu3alus u3inydeHus). [loHsTHe 00 MCTUHHOM U KaXKyILIEMCsl MOJIIPHOM
Koa(¢uuenTe noriomenns. VMHCTpyMeHTallbHble MOTPEUIHOCTH; ONTUMAJIbHBIN
WHTEPBaAJI U3MEPSEMBIX 3HAYEHU ONTUYECKOMN TUIOTHOCTH.

MeToapl moTyUYeHHs TOrjIouatomux cpel. Peakiun komiekcooopazoBaHus ¢
OpPraHMYEeCKMMU W  MHUHEPAJbHbIMU JurasaamMu. OpraHu4ecKue peareHTHI.
[IpumMeHeHne OpraHMYeCKUX PEAKUHMM IS TOJYYEHUs] OKPALICHHBIX COCAUHECHUM.
buoxumnuecknit ananu3 B meauuuHe. [IpuMeHeHue >KCTpakuuu I MOJTY4YECHUS
OKpAILIEHHBIX COEIMHEHHUI. DKCTPAKIMOHHO-(POTOMETpHUECKUil aHanu3 KatnoHnHsle u
AHUOHHBIE KPACHUTENW JUISl MOJYYEHHsS] OKpAIICHHBIX MOHHBIX accoluaTtoB. Jpyrue
THUIIBI PEaKUUidl B MOJEKYJISPHO-a0COPOIIMOHHOM aHayu3e. [IoHsATHE KOHTpAacTHOCTH
(hoTOMETPUYECKUX PEaAKIUH.

Tema 3.4. [uepgepenyuanvnas cnekmpogpomomempusn. Qoodowennasn
Xapakmepucmuka MoaeKyaApHo-adcopOUUOHH020 anaiu3za 6 euoumou u Y@
odracmu.

Croco0bl KOJMYECTBEHHOTO OMNpEACTCHUs: T0 KOI(PPUIIMEHTY SKCTUHKIINH,
METOJI TPayUPOBOYHOTO Tpaduka; METO CTaHJAPTHOTO PACTBOPA; METOJ J0OABOK.
N3mepenne BEICOKUX, HU3KUX ONTUYECKHX IIOTHOCTEH (nddepeHInanbHbIA METO/).
AHaJIN3 MHOTOKOMITIOHEHTHBIX cucteM. doToMeTpruyeckoe TUTPOBAHUE.

[TpumMepbl TPakKTUYECKOTO TPUMEHEHUST METO/Ia.

[Ipumenenue meroda sl UCCIEAOBAHUS peakiuil (KOMIUIEKCOOOpa3oBaHuUs,
MPOTOJIUTUUECKUX, arperanuu), COMPOBOXKIAIOIMIMXCS HW3MEHEHHUEM CIIEKTPOB
noryoiieHus. O0001IeHHas XapaKTEPUCTUKA MOJIEKYJISIPHO-a0COPOILIMOHHOTO aHAI3a
B BuauMoi u Y@ obiactu
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Tema 3.5. Monexyaapuasa 110MUHeCUEHMHAA CHEKMPOCKONUA

Ob6mas KJIaCCU(PHUKAIUSI MOJIEKYJIIPHOI JHOMUHECLICHIINH
(XeMUTIOMUHECTICHIINS, OMOTIOMUHECIICHIINA, AJIEKTPOJIFOMUHECLICHITHS,
doromomunecuennus). Cxema Abmonckoro. @myopecueHnus u GochopecueHus.
3akoH Crtokca-Jlommens. [lpaBuio 3epkanbHON cummerpuu JleBmmHa. TyiieHue
momuHecteHnun. Dddext [Imonbpckoro.

CpaBHeHue BO3MOKHOCTEM MOJIEKYJISIPHOM a0CcopOIMOHHOM u
JIOMUHECIICHTHOM  (COOCTBEHHasi  JIIOMUHECHEHIMS)  CHEKTPOCKONUU  TpH
ONpEJEICHUH HEOpPraHUuYecKuX coeauHeHui. [lpeumyiecTtBa TIOMHHECIICHTHON
CHEKTPOCKONNH NPU UAECHTU(DUKAIIUN U ONIPEACIICHUN OPTaHUYECKUX COCIMHEHUN.

Tema 3.6. HUnghpaxkpacnaa cnexkmpogomomempus u opyzue onmuyeckue
Memoovl ananuza

Teopetudeckue u Metoauueckue ocHoBbl MK ciekrpodoromerpun. CkeleTHbIC
U XapaKTEePUCTHYECKHE KoJIcOaHMS B  aHAJIM3€ OPraHWYECKUX  BEIIECTB.
Nnentudukanus opraHudeckux coeauHeHudt wmetogom MK cmekTpockonum.
Paccesnue w3nydenus. CTOKCOBBI M AaHTUCTOKCOBBI JHMHUH. [IpakTthueckoe
IIPUMEHEHUE MeToa cneKTpockonuu KP.

Mecto U poJib CHEKTPOCKONMUYECKUX METOJOB B AHAIUTUYECKON XUMHUHU U
XHMHYECKOM aHaJIu3e.

Hedenomerpuuecknii ¥ TypOMAMMETPUYECKHI METOJBI: TEOPETUUYECKUE
OCHOBBI, MPUOOPHOE O(OpMIIEHHE, OCHOBHBbIE OOBEKTHI aHaIW3a, CPaBHUTEILHAS
xapaktepuctuka. Pegpakromerpus.

Tema 3.7. Memoowvl ananuza, OCHOBAHHbBIE HA PAOUOAKMUBHOCHIU.
Kunemuueckue memoowl ananusa.

PannoaktuBHOCTh. (OCHOBHBIE KOJHMYECTBEHHbIE COOTHOIIEHUsA. lIpsimas
paauoMeTpusi (OrpeaesieHne 1o COOCTBEHHOW pPaJMOAKTUBHOCTH): Kajui, IE3Ui,
CTpOHUMN W 1Ip. PapnoyriepoaHoll AaTUpPOBAHUE; YPAaH-CBUHIIOBBIM METOJ; KaJjWu-
aprOHOBBIA METOJ

Meton wu3oTonmHOrO pazdaBiaeHUs (OOBIUHBIA M CyOCTEXHMOMETPUUYECKUN
BapUaHThI). AKTUBAIMOHHBIE METOJIbl: HEUTPOHHO-AKTUBAIMOHHBIN aHAIN3; TaMMa-
aKTUBAIIMOHHBIN aHAIN3

Kunetnueckue MeTonbl aHalIM3a: METOJ TAaHT€HCOB; METOJ (PUKCHPOBAHHOMU
KOHIICHTpAIUHU; METOJ] ((UKCUPOBAHHOTO BPEMEHHU

depMEeHTATUBHBIC PEAKIIMH B OMOXUMHUYECKOM aHAJIU3E

Pa3znen 4. XpomaTorpaduueckne MeToAbl AaHAJIN3A

Tema 4.1. Obwaa xapakmepucmuxka XxXpomamozpaguueckux memooos
anaiu3a u ux Kiaccuuxkayus

Onpenenenue xpomarorpaduu. [loHaTre o moABMXHOMN U HETIOABIKHOM (ha3ax.
Kinaccudukaiys METOIOB 0 arperaTHOMY COCTOSIHHIO TIOJBHKHON M HETOIBUKHOM
da3, Mo MexaHu3My paszlesieHus, 10 TeXHHUKE BbIMOJHEHUs. CrocoObl MOydYeHUs
xpoMmatorpamMMm  (OpOHTaIbHBINA, BBITECHUTEJbHBIA, JIIOCHTHBIM). (OCHOBHBIC
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aHAJIMTUYECKHE MTapaMeTPhbl XpOMATOIrpaMMbl: BpeMst (00beM) yAEpKUBAHUS, ITUPUHA
NMKAa y OCHOBaHMS, IUIOUIAJb MHKA, CTENEHb pasfeneHuss. OCHOBHBIE YpaBHEHMS
xpomatorpadpuu. CenexkTUBHOCTH U 3(Q(PEKTUBHOCTH  XpoMaTorpapuvecKoro
pasnenenus. Teopus TeopeTHdeckux Tapenok. KuHeTmueckas Teopus. YpaBHEHUE
Ban-/leemtepa. Pa3spemienne kak (akTop ONTUMHU3ANMHM XPOMaTOTpaduuecKoro
nporecca. KauecTBeHHBIN U KOMUYECTBEHHBIN XpoMaTorpaduyecKuil aHamus.

Tema 4.2. I'azoeana xpomamozpaghus

["azo0-ancopOuronHas (razo-TBepaodazHas) U ra30-KHUIKOCTHAs
xpomatorpacdus. CopOeHTBI U HOCUTENU, TPeOOBaHUS K HUM. MeXaHu3M pa3zesieHus.
Cxema razoBoro xpomatorpada. KoJOHKH, HENOJBUXKHBIE U TMOABUKHBIC (Da3bl.
OcCHOBHBIE ~ THUIBI  JETEKTOPOB:  KaTapoMeTp,  IUIAMEHHO-WOHU3AIMOHHBIMH,
AJIEKTPOHO3aXBaTHBIN, MaCC-CIEKTPATbHBINA; UX YYBCTBUTEIBHOCTD U CEIIEKTUBHOCTD.
CnocoObl  ToTyueHusl JeTyuuxX coenuHeHud. OO0JlacTu TPUMEHEHHUS Ta30BOU
xpomaTorpaduu.

Tema 4.3. 7ZKuokocmnas xpomamozpaghus.

Bunbl xunkoctHoit xpomartorpaduu. IIpenmmymiectBa BbICOKOA(()EKTUBHON
*KuakocTHo xpomarorpadguu  (BIXKX). Cxema KuakocTHOro xpomarorpada.
Hacocel, xomonku. OCHOBHBIE THIBI JETEKTOPOB, WX UYBCTBUTEIBHOCTH U
CEJIEKTUBHOCTb.

HopmanbHo-(ha3oBbiii U oOpaiieHHO-Ga30BbIi  BapuaHThl. [lomsipHbie U
HETOJISIPHBIE HEMOJABIKHBIC (Da3bl M MPHUHIMIBI X BbIOOpa. MoauduimpoBaHHbIC
CHWJIMKaresu kak copOeHtsl. llomBrkubie a3kl U MpUHIUIIEI UX BbIOOpa. Ob6nactu
MIPUMEHEHUS a7ICOPOITMOHHON KUAKOCTHOM XpoMaTorpadum.

Tema 4.4. /Ipyzue 6uowl scudkocmuou xpomamozpagpuu

Crpoenue u PU3NKO-XMMUYECKUE CBOMCTBA MOHOOOMEHHUKOB. TOHOOOMEHHOE
paBHOBecue. CeNeKTMBHOCTh MOHHOTO OOMEHa MU (DAKTOpPBI €ro ONpeAesIouIue.
HNonnass xpomarorpadusi Kak BapHaHT BBICOKOI(P(EKTUBHON HOHOOOMEHHOM
xpomatorpadun. OcCOOEHHOCTH CTPOCHUSI W CBOMCTBA COPOCHTOB [JIi HMOHHOM
xpoMarorpadun. OTHOKOJIOHOYHAS M IBYXKOJOHOYHAs MOHHAsI XpomaTtorpadusi, ux
peruMyIlecTBa U HeJocTaTku. MoHoXpoMarorpaduueckoe onpeenieHre KaTHOHOB U
aHuoHoB. MoH-mapHasi u nuranmooOMeHHas xpomatorpadus. OOmme MPUHIUIIBL.
[TonBukHBIE M HEMOABMAKHBIE (ha3bl. O0IaCTH MPUMEHEHUS.

OKckMo3noHHast Xxpomarorpadus. O6mue npuHIUNsl Metona. [lonBuxkHbie U
HenoJBKHbIe (a3pl. OcoOeHHOCTH MexaHu3Ma paszjeneHus. OrnpenensiemMmble
BElIeCTBa U 00JIACTH MPUMEHEHHS METO/IA.

[TnockoctHast xpomarorpadus. OOmme mnpuHIUIE paszaeneHus. CrocoObl
MOJIyYeHUS] TIJIOCKOCTHBIX XpomaTorpamm (BOCXOISIINM, HUCXOISAIINM, KPYTrOBOM,
JIBYMEpHBIN). PeareHTsl AJi NPOSIBICHUS XpOMATOTpamMM.

bymaxknas xpomatorpadusa. Mexanusmel pazaenenus. [loaBuxHbie (asbl.
[Ipeumy1iiecTBa 1 HETOCTATKHU.

Tonkocnoiinass xpomatorpadusi. Mexanusmel pazaeneHus. CopOeHTh U
noaBWXHbIE (a3pl. O0MaCTH MPUMEHEHHUS.
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YYEBHO-METOJUYECKASI KAPTA YUYEBHOM JUCHUIIJINHBI

Ounas (IHeBHas1) popMa MOIyYEHHs BBICIIETO 00pa30BaHuUs

g“ KonnuecTBo ayITuTOpHBIX 4acoB
5 :
o] 0]
3 = S = 2
o ~ Eﬁ) = Y W = = =y
o =l o= | 2 E| &5 o =
g S| s E| 8| 28| 20 @®opMa KOHTPOJIS 3HAHUI
= HasBanue pasnena, TeMbl S ES|EE| =8| 55
= S| 28| 58| &8 2
(=9 3] S =
= o =] S
1 2 3 4 5 6 7 8
1 | O0mme cBegeHuss 00 HHCTPYMEHTAJBHBIX H
XpoMaTorpapuuecKux MeToAaxX aHAJIN3a.

1.1 | ®U3UKO-XMMHYECKHE METOJIbl aHalu3a Kak pa3lel 1
COBPEMEHHOMN aHAJTUTUYECKON XUMUHU.

2 | DaeKkTpoXuMHYeCKHe MeTOIbl aHAJIN3A.

2.1 | OOmas xapakTepuCTHKA AMEKTPOXUMHUUECKUX METO/IOB. 2
[Torenmomerpus.

2.2 | NUonocenektuBHbIe 21ekTpoabl. Kinaccudukarus no tunam | 2 1 1 YCTHBIE€ OTBETBI, KOHTPOJIbHAS
AIIEKTPOAHO-AKTUBHBIX BELIECTB u MEXaHU3MY pabora
(GYHKIMOHUPOBAHUS.

2.3 | IlpakTuueckoe MpUuMEHEHHUE MPSIMOM MOTEHITMOMETPUH U 2 2 18 YCTHBIE OTBETHI, OTYETHI MO
MNOTEHIIMOMETPUUECKOTO0 TUTPOBAHMS. nabopaTtopHbIM paboTam

2.4 | BoabTaMIepoMeTpHUIeCKUe METOIbI 2 1 YCTHBIE€ OTBETHI,

cobeceqoBaHue

2.5 | CoBpeMeHHbIE pa3HOBHIHOCTH BOJIbTAMIIEPOMETPHUH 1

2.6 | Hpyrue 351eKTpOXUMHYECKHE METObI aHATU3A. 2 1 1 cobecenoBaHme, KOHTPOJIbHAS

pabota
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MeToabl, 0OCHOBAHHBbIE HA B3AUMOJEHCTBUH
3JIEKTPOMATHUTHOI0 U3JIyYeHHUS C BelIeCTBOM.

3.1 | Knaccudukarus cieKTpoCKOMMYECKUX METOJ0B aHanu3a. | 2 6 YCTHBIE OTBETHI, OTYETHI O
ATOMHO-3MUCCUOHHBIN aHAIH3 nabopatopHbIM paboTam
3.2 | AToMHO-a0COpOIIMOHHBIN aHAN3 2 6 coOeceloBaHUE, OTYETHI 110
1abopaTOpHBIM paboTam
3.3 | MonekynsipHO-a0COpOIIMOHHBIN aHAINU3 2 12 cobece1oBaHNE, OTYETHI 11O
1abopaTOpHBIM paboTam
3.4 | Juddepenuuanbaas cieKTpohOTOMETPHUS. 2 KOHTpOJIbHas paboTa
O60011eHHast XapaKTEPUCTUKA MOJIEKYIISIPHO-
a0COpOIIMOHHOTO aHaIu3a B BUAUMON U Y @ obacTu.
3.5 | MonekynsipHasi TIOMHUHECIIEHTHAS CIIEKTPOCKOTIHS 2 YCTHBIE€ OTBETHI
3.6 | UndpakpacHas cnekTpo@oToMeTpuUs U APyrue 2
ONTUYECKHUE METO/IbI aHAIIN3a
3.7 | Meronpl aHanu3a, OCHOBAaHHBIC HA 2
paaroakTuBHOCTU. KHETHYECKHE METO/IbI aHATIN3A.
4 | Xpomartorpajpuyeckue MeTOAbl AHAJIN3A
4.1 | OOGmras xapakTepUCTHKa XpoMaTorpaguueckiux MEeTO/10B 2 YCTHBIE€ OTBETHI,
aHaJu3a U ux Kiaccudukamms cobeceioBaHNE
4.2 | T'a3oBas xpomarorpadus 2 6 YCTHBIE OTBETHI, OTYETHI MO
nmabopaToOpHBIM paboTam,
KOHTpOJIbHas paboTta
4.3 | KuakoctHas xpomatorpadus. 2 YCTHBIE OTBETHI
4.4 | lpyrue BUIBI )KUIKOCTHONU XpoMaTorpapuu 2
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NHOOPMAIMOHHO-METOANYECKAS YACTD

OcHoBHasl iuTEpaTypa

1. Aranmutryeckast Xumusi. MeToapl pa3ieJIeHUs BEIIEeCTB M THOPHTHBIC METO B
aHanu3a : yueOHoe nocodue /it By3oB / A. A. I'anees, U. I'. 3enkeBuy, JI. A. Kapiiosa
[u np.] ; Hox pen. mpod JI. H. Mocksuna. — 3-e usn., crep. — Cankr-IletepOypr :
Jlann, 2022. — 332 c.

2. Ananutuueckasi XuMus. MeToibl HIeHTU(DHUKAIIMY U ONTpeIeSICHUS BEIECTB :
yueOoHuk /1 By30B / M. U. bynartos, A. A. I'anees, A. 1. [Ipo6simes [u ap.] ; [Tox
pex. npod JI. H. MockBuna. — 4-e usn., crep. — Cankr-IletepOypr : Jlans, 2022. —
584 c.

3. MeToapl ¥ TOCTUKEHUSI COBPEMEHHOW aHATUTUYECKOW XUMUU: YIYCOHUK J1JIs
By30B / I'. K. Bynnukos, B. . Bepmunun, I'. A. EBTiorus [u ap.] ; noa pegakuueii B.
. Bepuminauna. — 2-e usa., crep. — Cankr-IletepOypr : Jlans, 2021. — 588 c.

4. Kebenrsen, A. M. Ananutnueckas xumus. XpoMatorpauyeckue MeTOJIbl
aHanu3a : yueOHoe nmocobue / A.M. XKebentseB. — Mocksa : UHOPA-M, 2021. —
206 c.

5. XKebentsae, A. M. Ananmutuueckas xumusi. MHCTpyMEHTaIbHBIE METOJIbI
aHanu3za : yue0. mocodue / A. U. XKebentses, A. K. XKepnocek, U. E. TanyTs. — MuHck
: HoBoe 3nanme, 2021. — 360 c.

JlonoJiHUTeIbHAS JIUTEPATypa

1. OCHOBBI aHATUTHYECKON XUMUU : YUEOHUK 11 CTy. By30B : B2 1. T. 1 / mox
pen. }O. A. 3omoToBa. — 6-¢ u3j., nepepad. u momn. — Mocksa : Akagemus, 2014. — 391
C.

2. OCHOBBI aHATUTUYECKON XUMUU : YUeOHUK JI CTY. By30B : B2 T. T. 2 / moj
pen. FO. A. 3onmoToBa. — 6-¢ u3j., nepepad. u gomn. — Mocksa : Akagemusi, 2014. — 410
C.

3. OtTo, Martuac. CoBpeMEeHHBIE METO/Ibl AHATUTUYECKON XUMUH : [yUESOHUK |
/ M. Otto : miep. ¢ HeM. [A. A. Kypradosa]. - 5-e u3z. - Mocksa : Texnocdepa, 2021.
- 653 c.

4. békkep, HO. Xpomarorpadusi. MHcTpyMeHTanbHas aHAIWTHUKA: METOJIbI
xpoMarorpadpun u kamwuisipHoro anekrpodopesa / KO. békkep - mox pen. A. A.
Kypranosa. - Mocksa : Texaochepa, 2009. - 470 c.

5. Békkep, FO. Cnexrpockonus / FO. békkep ; nep. ¢ aem. JI. H. Kazannesoii nox
pen. A. A. Ilynsimesa, M. B. TlonsxoBoii. - Mocksa : Texnocdepa, 2009. - 527 c.

6. Bepumnun, B. M. Ananutnueckas xumus : yue6Huk / B. W. Bepmunun, U.
B. Bnacosa, . A. Hukudopona. - Uzn. 3-e, crep. - Cankr-IlerepOypr ; Mockaa ;
Kpacnonap : Jlansb, 2019. - 427 c.

7. Kpuctuan, I'. Ananurrdeckast XuMus : [y4eOHUK JUIsl CTy[. BYy30B] : B 2 T. /
I'. Kpuctuan. - Mockpa : BUHOM. JlaGoparopus 3Hanui, 2015

8. OCHOBBI AHAIMTUYECKON XMMHH. 3a/ladyd U BOIPOCHI : yueOHoe mocooue /
[aBT. koutekTuB: H. B. AnoB u nip.] ; moxa pex. FO. A. 3onorosa, T. H. IllexoBuoBoi,
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K. B. Ockornxka. - 3-e uzz., ucnp. u goi. - Mockga : Jlabopatopust 3uanuii, 2020. - 413
C.

9. AHanuTHuecKas XuMUs U (PU3UKO-XUMHUYECKHe MeTobl aHamm3a. B 2 1. T. 1
: y4e0. IS CTYI. YUpeKIeHU BeICHI. TIpod. oopazoBanus / [FO. M. ['my6okoB u ap.] ;
oA pex. A. A. Mmenko. — M. : U3narensckuit nenTp «Axagemus», 2010. — 352 c.

10. Ananutryeckasi XuMusi 1 PU3NKO-XUMHUYECKUE METOAbI aHanu3a. B 2 1. T.
2 : yuyel. nns CTyA. yupexaeHuit Boicil. mpod. oopazoBanus / [H. B. Anos u ap.] ; mon
pen. A. A. Umenko. — M. : U3narenbckuii neHTp «Akaaemusi», 2010. — 416 c.

11. byanukos, I'. K. OCHOBBI COBPEMEHHOTO 3JIEKTPOXMMHUUYECKOTO aHAIMU3a :
VYueb. nocodue / I'.K.byauukor, B.H.Maiictpenko, M.P.Bscenes. - M. : Mup : bunowm.
JlaGoparopus 3nanui, 2003. - 592c.

12. DnekTpoaHaTUTHYECKUE METOJIBI : Teopusl U IipakTuka / [aBT.: A. M. boua u
ap.] ; pen. @. onel ; nep. ¢ aura. noa pea. B. H. Maiictpenko. - Mocksa : BUHOM.
JlabGoparopus 3Hanui, 2009. - 326 c.

13. Bunapckuii, B. A. ToukocioiiHas xpomartorpadusi B  aHaluze
HApPKOTHUYECKUX U JIOMMHTOBBIX CPEJCTB : MOCOOHE ISl CTYA. XMMUYECKOTO (pax. crell.
1-31 05 01 "Xumus" (o namnp.) / B. A. Bunapckuii, P. A. FOpuenko, A. I'. by3yk. -
Munck : Konoprpaz, 2016. - 203 c.

14. Bunapckuii, B. A. Macc-cnektpoMeTpuss 1 XpOMaTO-MacC-CIIEKTPaIbHbIN
aHanu3 : nocooue s cty 1. By3os/ B. A. Bunapckuii, P. A. FOpuenko ; BI'Y. - Munck
: BI'Y, 2013. - 135 c.

15. Anamutnyeckas xumus. B 3 1. T 1. XuMuueckue MeToapl aHaIM3a / o pel.
npod. A. A. Umenko. — M.: ®UZMATIIUT, 2019. —456 c. (T. 1).

16. Ananutnyeckas xumusi. B 3 1. T 2. IHCTpyMEHTalbHbIE METO/bI aHATIN3A.
Yacts 1 / mox pex. npod. A. A. Umenko. — M.: DUSMATIIUT, 2020. — 472 c. (T. 2).

17. Ananutnueckas xumusi. B 3 1. T 3. MHCTpyMEHTalIbHbIE METO/bI aHATU3A.
Yacts 2 / mox pea. mpod. A. A. Nmenko. — M.: ©USMATIINUT, 2020. — 504 c. (T. 3).

18. Kpemikos, A. I1. OCHOBBI aHATUTUYECKON XUMHUH : YUEOHHK IS CTYJEHTOB
XUMHUKO-TEXHOJIOTUUECKHUX CcrelaibHocTel BY30B : [B 3 kH.] / A. II. Kpemikos. - 3.
2-e, mepepad., crep. - Mocksa : Anbsine, 2020. - [Ku.] 3 : ®usnueckue u HU3MKO-
XUMUYeCcKre (MHCTpYMEHTabHbIE) METOABI aHanu3a. - 2020. - 488 c.

IlepeyeHb pekoOMeHyeMbIX CPEACTB AUATHOCTUKH U MeTOAUKA opMupoBaHUS
HUTOTOBOM OTMETKH

Texymuii KOHTPOJb KauecTBa YCBOCHMsSI 3HAHMW 1O JaHHOW Yy4yeOHOH
JUCHUIUIMHE MOXET OCYILIECTBIATHCS C HCIOJIb30BaHUEM cleAyomux (hopm
JMarHOCTUKHU KOMITETEHIUN:

— YCTHBIN onpoc B (popmaTe BONPOC — OTBET;

— IIMCbMEHHbIE KOHTPOJIbHBIE pabOThl MO OTIAEIBHBIM TeMaM U Yy4YeOHOU
JVCLUIUIMHE B LEJIOM;

— 3alIUTa BBHIOJHEHHBIX HA 3aHATUSIX MHAUBUIYyaIbHBIX J1a00paTOPHBIX padoT;

— OTYeTHI 1O J1a0OpaTOpHBIM padboTam

— cobecenoBaHue M0 OTJAEIbHBIM TEMAM.
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PopMoii MPOMEKYTOUHOM aTTECTALMHU 110 AUCHUIUINHE « IHCTpyMEHTaIbHBIE U
XpomaTorpaduueckue METOAbl aHadu3a» Y4eOHBIM IUTAHOM IMPEAYCMOTPEH 3a4eT U
HK3aMEH.

Jist  popMHpOBaHWS WUTOTOBOW OTMETKM MO Y4YEOHOW  JTUCIUTIINHE
UCITIOJIB3YETCSI MOAYJIbHO-PEUTUHIOBAs CUCTEMA OLIEHKW 3HAHWM CTYIEHTa, Jarolas
BO3MOYKHOCTh MPOCIEAUTh M OLEHUTh JUHAMHUKY IpoIllecca AOCTHKEHUS Lielen
oOyuenusi. PeifTuHroBass cucreMa NpeayCMAaTPUBAET HCIIOIBb30BAHUE BECOBBIX
K02 PUIIMEHTOB JUIsl TEKYIIEH U TPOMEKYTOUHOM aTTeCTAllMU CTYIEHTOB MO y4eOHOM
JVCLUTLIAHE.

@opMHUPOBAaHUE HUTOTOBOM OTMETKM B XOAE MPOBEACHUS KOHTPOJIBHBIX
MEpOTNPUATUNA TEKyIed aTTecTaluu (MpUMEpHbIE BECOBbIE KOIPPHUIIUEHTHI,
ONpENEeNAINME BKJIaJ TEKyHIIEH AaTTecTallid B OTMETKY IpU MPOXOKICHUH
IPOMEXKYTOUHOM aTTeCTaINH):

— OTBETHI HA IPAKTHUYECKUX 3aHATUAX — 25 %;

— BBITIOJIHEHUE U 3alUTa JJabopaTOpHBIX padboT — 25 %;

— BBINOJIHEHUE KOHTPOJIBHBIX padboT — 50 %.

HroroBas oTMeTKa MO JUCLUMIUIMHE PACCUUTHIBAETCS HA OCHOBE HMTOTOBOM
OTMETKHM TEKyIleW arrectanuu (pEeUTUHTOBOM cuCTeMbl olleHkH 3HaHui) 30% u
sK3aMeHanMOHHOM OoTMETKH 70%.

IIpuMepHbBIi NepevYeHb 3aIaHUl /151 YIPABJIAEMOIl CAMOCTOATEIbHOI PadoThI
CTY/ICHTOB

Tema 2.2. HonocesiekTUBHBIE 2JIeKTpoAbl. Kitaccuukanus mo tunam
3JIEKTPOIHO-AKTHBHBIX BelIECTB U MeXaHU3My (pyHKIHOHUpPoBaHus (1 4yac)

M oHHO-METAIIIMYECKUE IIEKTPOIBI, AIEKTPOABI BTOPOIO poAa, OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE, FA30BbIE IIEKTPOAbI. JKUIKOCTHBIE U IJIECHOYHBIE JIEKTPOIbI Ha
OCHOBE J>KHJIKUX MOHOOOMEHHUKOB M HEUTPAJIbHBIX MEPEHOCYMKOB. Y CTPOMCTBO U
MPUHITUIBL PYHKITMOHUPOBaHUS. BakHeuIme 37eKTpo ikl CpaBHEHUSI.

(dopma KOHTPOJIST —KOHTPOJIbHAsS paboTa).

Tema 2.6. [lpyrue 3j1eKTpoxuMudecKkue MeToabl anaausa (1 gac).
AMIiepomMeTpuuecKoe TUTPOBaHUE. [Ipsimas KOHJYKTOMETPHUSI u
KOHJYKTOMETpUUYecKoe TuTpoBaHue. [IpsimMas KyJloHOMETpUsI U KyJIOHOMETPUYECKOE
TuTpoBaHue. KylnoHOMETpusi mpu MOCTOSHHOM TOKE M TOCTOSIHHOM MOTEHIMAaJe.
DnekrporpaBumeTpus. Kanmmsipusiii anexkrpodopes.
(DopmbI KOHTPOJISI — KOHTPOJIbHAS paboTa).

Tema 3.4. Judpepenunanbuan cnekrpoporomerpusi. O0001eHHast
XaPAKTEePUCTUKA MOJIEKYJISIPHO-20COPOLIMOHHOI0 AHAJIN32a B BUAMMOiI 1 YD
oosaactu (1 gac).

N3mepenne BBICOKMX, HU3KUX ONTHYECKUX IUIOTHOCTEH (muddepeHnmnanbHbIit
MeTOJ). AHaau3 MHOTOKOMIIOHEHTHBIX cHUCTeM. {DOTOMETpUYECKOEe THUTPOBAHUE.

O0001IeHHAs XapaKTepHUCTHKa MOJIEKYISIPHO-a0COPOIIMOHHOTO aHaIM3a B BUAMMOM 1
VY@ obiacTu.
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(dopma KOHTpPOJISI — KOHTPOJIbHAs paboTa).

Tema 4.2. I'azoBas xpomartorpagus (1 gac).

["a30-amcopOnmonHas (razo-tBepaodaznasi) u ra3o-KHUJKOCTHasI
xpomatorpadus. Cxema razoBoro xpomartorpada. OCHOBHBIE THIIBI JETEKTOPOB:
KaTapoMeTp, MJIaMEHHO-HOHU3AllMOHHBIH, AIIEKTPOHO3aXBaTHBIH, Macc-
CHEKTPAIbHBIN; UX YYBCTBUTEIBHOCTD U CEIEKTUBHOCTb.

(dopma KOHTPOJIST — KOHTPOJIbHAs paboTa).

Onucanne HHHOBAIIMOHHBIX MOJIX00B ¥ METO/I0B K MPenoaaBaHUI0
YueOHO JUCHMILTHHbI

[Ipu  opranuzamuu  00pa3oBaTENLHOIO  Tpolecca IO  JUCHUIIINHE
«HCTpyMEHTaIbHBIE U XpoMaTorpauuecKre METO/Ibl aHAIIN3a» WCIOIb3YETCS P
WHHOBAI[MOHHBIX TTOJIX00B U METOJIOB: MPAKTUKO-OPUEHTHPOBAHHBII, 00y4alolie-
HCCIIeA0BATENbCKUH, IBPUCTHYECKHN A, PA3BUTHSI KPUTHYECKOT0 MbIIILJICHHS.

[Ipy BBHITIOTHEHUM 3alaHUl HA CEMUHAPCKUX U Ja0OPATOPHBIX 3aHSATHUAX
OCYUIECTBJISIETCS HE MPOCTO MPUOOPETEHNE 3HAHUM, & UX OCMBICIIEHHE U ITepepadoTKa
C TOCIEOYIOUIMM NPUMEHEHUEM IPHU pPELIEHUWH MOCTaBIEHHBIX Ipobiem. B xone
oOydeHHs] y O0OydYaromuxcsi MNPOUCXOAUT (HOPMHUPOBAHHE NPO(HECCHOHATBHBIX
KOMIETEHINI TPAKTUYECKOM NEATEIbHOCTH, a TAKKE MIOHUMAaHUE TOTO, TJI€ U JIJISl YETO
MOJIyYCHHBIC KOMIIETCHIIMU MPUMEHSIOTCS Ha MpakThke. B uTore oOyuarommiics
MOJIy4aeT HE TOJIbKO OMpeeJeHHbIE 3HAHHWS, HO M HAaBBIKM NMPOdecCHOHATBHON
NEATEeIIbHOCTH (MPaKTHKO-OPMEHTUPOBAHHBIT MOIXO0N). OnHOBpEMEHHO
MPUMEHSIIOTCSI TEXHOJIOTMU Pa3BUTUSI KPUTHYECKOI0 MbILNLJICHUS, CBS3aHHBIE C
MOHMMaHUEM Hay4YHOU MH(OPMAIMHU U criocobamu ee TpanchopmaIuu.

VY4yeOHbIE  mpollecc,  OpPraHU30BaHHbII  HAa  OCHOBE  OOy4arome-
HCCJIeI0BATEIHCKOT0 MPUHIMIIA, TIPU3BaH (DOPMUPOBATH y CTYJEHTOB TBOPYECKHIA
MOJAXO0J K PEIICHHIO Pa3HOOOpa3HbIX 3a7ad, UCCIEAOBATEIIbCKUE YMEHUS, YMEHHE
paboTaTh B KOJUIEKTUBE B TIPOLECCE M3YyUYEHHs] MPOrpaMMHOrO Marepualna,
AHAJTUTUYECKUI XapaKTep MBIILICHHUS.

[Ipy mnpoBeaeHUHM CEMUHAPCKUX M MPAKTUYECKUX 3aHSITHUH  CTYIEHTHI
00eCIeynBalOTCsl TBOPUECKUMHU NIPOOJIEMHBIMU 33JaHUSIMU U TIEPEYHEM BOIPOCOB U
yrnpaxkHeHud. [Ipu aHanmm3e MOCTaBICHHBIX 3a1a4 MUCIIOJIb3YETCS IBPUCTHYECKHH
METO/l, CIOCOOCTBYIOIIMA Pa3BUTHIO TBOPYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
MO3HABATENbHBIX YMEHHH, a Takke OOY4YEHWIO CTYJIEHTOB IpHEMaM AaKTUBHOTO
MO3HABATEIILHOTO OOIIEHUS.

MeToauyeckue peKOMeHAAUMU 110 OPraHU3aAlNHU
CAMOCTOSITEILHOM PadoThl 00y4arOIIUXCH

[Ipn opraHuzanuu CaMOCTOSITEIBHOW  paOOThl  CTYACHTOB  Hapsiay C

TPaAUIIMOHHBIMA HCTOYHUKAMH HHpopManuu (y4eOHUKH | y4eOHbIE IOCOOHUS)
UCTIOJB3YIOTCS M COBPEMEHHBIC MHPOPMAIIMOHHBIE PECYPCHI.
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Ha o6pazoBatensHoMm moprane educhem.bsu.by pa3merieHsl JeKIMH B BHJIE
¢aitnoB PowerPoint ¢ mosicHeHMAMH K KaXIOMy claiiny, yuyeOHas mporpamMma o
JTUCLUTUIMHE, y4eOHbIe TOCOOHS IO JUCIUIUIUHE, y4eOHbIE MaTEepUaIbl AJIs TOITOTOBKH
K JJaOOpaTOPHBIM 3aHATHM, 33JaHUS 7151 CAMOCTOSITEIIbHOM MOATOTOBKHU K 3aHATHSIM,
BOTIPOCHI JIJISI TOJITOTOBKH K 9K3aMEHaM, CIIMCOK PEKOMEHTyEeMOM JTUTepaTyphl.

[Ipu BbIMOMHEHMH psia 3aJaHUM TpeOyeTcs TaKKe OCYIIECTBISATh MOUCK H
MPOBOJINTH KPUTHUECKUHN aHaIN3 HH(POpMAITUU U TUTEpaTypsl B ceTu IHTepHET.

KouTpons ocymectsisiercs: B GopMe yCTHOTO OIPOCca, MUCbMEHHBIX OTYETOB 10
JabopaTopHBIM paboTaM, a Takke B pOpMe KOHTPOJIBHBIX palOT.

IIpuMepHBIN NepeYeHb BONMPOCOB K IK3aMEHY

1. AHanutuyeckas XMMHUs: OCHOBHBIE 3a/1a4H, IPOOJIEMbI, TEHIACHIIMH PAa3BUTH
Ha COBpPEMEHHOM »JTamne. OU3NKO-XMMHUYECKHE METOIbl aHalIW3a - paslel
COBPEMEHHOW AHATUTUYECKON XUMUHU.

2. XapakTepUCTUKA  OCHOBHBIX  THUIIOB  DJICKTPOXUMHYECKUX  SUYECK
(37IeKTpoJIUTUYUECKasl sueliKa, rajJbBaHUYECKUN 3JIEMEHT) MU WX HCIOJIb30BAHHUE B
ANEKTPOXUMHUYECKUX MeToAax aHanu3a. Kilaccuukauus >3IeKTPOXUMHYECKUX
METOJOB aHAJIN3a MO THUILY U YCIOBUSAM MOJYyYEHUS aHATUTHYECKOTO CUTHAJIA.

3. CymHOCTh  MOTEHIMOMETPUYECKOTO  METOJAa  aHainu3a. MexaHu3m
BO3HMKHOBEHUS MOTEHI[MANIA HAa TPaHUIIE METAJJT — PACTBOP U JIPYTUX MEXK(Pa30BbIX
rpanunax. Ycnosue ['yrrenreiima. Ypasuenue HepHcra.

4. IToHsATHST DJIEKTPOAHOTO TMOTEHIMANa W 3.4.C. TaJIbBAHMYECKOW SYCHKHU.
Bonopoanas mkamna moreHiuangoB. CxemaTudeckoe H300pakKeHHE DJIEKTPOJOB U
rajbBaHNYECKuX siueek. [IpaBuia 3HAKOB 3.7.C. ¥ 3JIEKTPOIHBIX MOTEHI[MAJIOB.

5. BropuuHble  2JIEKTPOJABI  CpaBHEHHUS: YCTPOMCTBO H  OCOOEHHOCTHU
dbynkunonupoBanus. JudQy3uoHHBI MOTEHIMAN M CHOCOOBI €ro yCTpaHEHUS.
Ananu3z gopmyiibel ['enaepcona.

6. loHHO-MeTa/NINYECKNE U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE AJIEKTPOMIBL:
MexaHu3M QYHKIITMOHUPOBAHUS, BAKHEUIIINE MTPECTABUTENH, TPUMEHEHHE B aHAJIU3E.

7. MemOpaHHbIe (MOHOCEIEKTUBHbBIE) AJIEKTPOAbL: KiIacCU(pUKALMSA MO TUIaM
MeMOpaH M DJIGKTPOJHO-aKTHUBHBIX  BEHIECTB.  YCTPOWCTBO,  MPUHIIUI
(G YHKITMOHUPOBAHUS U OCHOBHBIC MPEJCTABUTEIIH.

8. OCHOBHBIE XapaKTEPUCTUKNA HOHOCEICKTUBHBIX AIEKTPOIOB: KOIDPUITUEHTHI
CCJICKTUBHOCTH, HWXHUU W BEpXHUW TIpeAesibl OOHApPYKEHHS W METOABl HX
OIPEIEIICHHUS.

9. CrexnsiHHBIE JIEKTPO bl 11 pH-MeTpun u onpeieieHns HOHOB IIETOYHbBIX
METaJUIOB: YCTPOUCTBO U MEXaHU3M (DYHKITMOHHPOBAHUS, (DAKTOPHI, OTBETCTBEHHBIC
3a CEeJICKTUBHOCTH. Y paBHeHUs] Hukonbckoro u Ditzenmana-Hukonbckoro.

10. DyekTpoapl Ha OCHOBE TPYJAHOPACTBOPUMBIX OCAJIKOB: YCTPOMCTBO,
MeXaHU3M (PYHKIIMOHUPOBAHMS W  BaXHeWImMe mnpeactaBurend. DakTophl,
OTBETCTBEHHBIE 3a CEJEKTUBHOCTh M HWKHUM Tpejaesn oOHapyxkeHus. lIpumepbl
MIPUMEHEHUS B AHAJIN3€ U HAYYHBIX UCCIICIOBAHUSX.
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11. DnexTpoasl HA OCHOBE KUJKUX HOHOOOMEHHUKOB: yCTPOMCTBO, MEXaHU3M
(GYHKIIMOHUPOBaHUS ¥ BakHeHIHMe mpenactaButTenu. DakTopbl, ONpeAeAIonne
CEJIEKTUBHOCTH U Mpeeibl PyHKIHOHUpOBaHUs. [IpuMepsl NpuMeHEeHUs B aHAIIU3E.

12. DnekTpoapl Ha OCHOBE HEWTPAIbHBIX IEPEHOCUMKOB: YCTPOMCTBO,
MeXaHu3M  (YHKUIMOHHPOBAHUS U  BaHeWIIue mpeacTtaButenan. DakTopsl,
ONPENEISIONME CEJIEKTUBHOCTh M Hpenensl  (pyHKIMoHHpoBaHuA. [Ipumepsl
IIPUMEHEHUS B aHAJIU3E.

13. CiioxHBIE yCTPONCTBA HA OCHOBE MOHOCEJIEKTUBHBIX 3JIEKTPOJOB: ra30BbIE
CEJIEKTUBHBIE AJIEKTPOJbl, (PEPMEHTHBIE D3JIEKTPOJbl, MOHOCEIECKTUBHBIE I10JIEBBIE
TPaH3UCTOPBI.

14. OcHOBHBIE  BapWaHTBl METOJA IPSMOM  IOTEHUUOMETPHHM: METOX
IpagydpoOBOYHOIO  rpaduka, METOJ OTrPaHUYMBAIOIIMX  PACTBOPOB, METO]
CTaHJIAPTHOTO pPacTBOpa, METOAbl J00aBoK, Mmeron I['pana. WX nocromHcTBa U
HEJIOCTaTKH.

15. Aranu3  KpUBBIX NOTEHIUOMETPUYECKOTO TUTpPOBaHMs. DaKTOpHI,
ONPEIEIAONINE BBICOTY CKayKa IMOTEHIMAIA B KHUCIOTHO-OCHOBHOM, OCAIUTEIBHOM,
KOMIUIEKCOHOMETPUYECKOM M OKHCIUTEIBHO-BOCCTAHOBUTEIBHOM THUTPOBAHUMU.
[IpakTryeckue crnocoObl YCTAHOBJIEHUS TOYKU YKBUBAJIEHTHOCTH.

16. OcHOBHBIE MCTOYHUKUA MOTPEMIHOCTEN MpHU paboTe ¢ MOHOCENEKTHUBHBIMU
AIIEKTPOJAMU U CIIOCOOBI UX ycTpaHeHUs. [[pOTOYHO-UHKEKIIMOHHBIN aHAIH3.

17. IlpuHuunuaneHas cxema noJsiporpaduueckoin YCTaHOBKH.
[Tonsiporpaduueckas  BONHA, XapakTepUCTHKa €€  OTAEIbHBIX  YYacTKOB.
[Tonsiporpaduueckuii ciexTp.

18. Cocrasisironiye nosiporpagupyeMoro pacTsopa U ux poiib B MPOBEICHUU
HOJIIpOrpapuuecKoro aHaIu3a.

19. INonsiporpaduueckre MaKCUMyMbI, IPUYUHBI KX BO3ZHUKHOBEHUS, CIIOCOObI
yYCTpaHEHHUs U IpUMEHEHUeE s onpeaencHus [1AB.

20. KonuuecTBeHHbIN noJisiporpaduyeckuii ananus. Y paBaenue UnpkoBuya.

21. KayecTBeHHBI mnonsiporpa@uueckuii aHaiu3. YpaBHEHHE OOpaTUMOI
nosisiporpaduyueckoi BoiHbl. CiocoObl HAX0XKAEHUS NOTEHIIMAJIA TTOJTYBOJIHBI.

22. TBepaple MHUKpPOAJIEKTPOAbl W HX MPUMEHEHHE B mojsporpaduu,
JOCTOMHCTBA U HEJOCTATKHU IO CPABHEHHIO C PTYTHBIM KaIleJIbHBIM 3JIEKTPOIOM.

23. OCHOBHbIE TPUHIUIIBI U KOHKPETHBIE ITyTH MOBBIIICHUS YyBCTBUTEIILHOCTH
W CeJeKTUBHOCTM  mossiporpaduueckoro  anammza.  Juddepenmnuanphas,
IIEPEMEHHOTOKOBA, ocuusuiorpapuyeckas, MHBEPCUOHHAS, UMITyJIbCHAs
BOJIbTAMIIEPOMETPHUSI.

24. Ilonmsgporpaduyeckuii ~ MeTOa  aHaiau3a, oOmas  XapaKTepHUCTHKA.
[Tpumenenue nomsiporpaduu Uisl ONpEIeNIeHNUsT HEOPTaHWYECKUX U OpPraHUYeCKHX
COCIMHEHUMN.

25. CymHOCTp  aMIIEpOMETPUYECKOTO  TUTPOBaHUA.  THUIIBI  KPUBBIX
aMIIEpOMETPUYECKOTO TUTPOBAHUS. AMIIEPOMETPUUYECKUE CEHCOPBI: YCTPOUCTBO,
NPUHIUN AEUCTBUS, 00JaCTH MPUMEHEHHS.

26. KonnykroMerpuss M KOHAYKTOMETPHUYECKOE  THUTPOBAaHME M HX
aHAJIMTUYECKOE IPUMEHEHUE.
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27. KynoHoMmeTpus U KyJIOHOMETpHUecKoe TuTpoBanue. CrnocoObl HaXOxKACHUS
KOJIMYECTBA IEPEHECEHHOr0 AJIEKTpHuecTBa. IIpakTHueckoe NpUMEHEHHE I
OTIpE/ICTICHUS] METAIIJIOB, OKUCIUTENEH U BOCCTAHOBHUTENEH B Pa3IMYHBIX OOBEKTaXx.
DIEeKTpOrpaBUMETPHSL.

28. Kanmmmisapueiii  amektpodope3: MPUHIMI METOAa, CXeMa YCTaHOBKH,
IIPUMEHEHUE B aHAJIU3E.

29. Knaccudukanuss METOJOB aHAIW3a, OCHOBAHHBIX HA B3aWMOICHCTBUU
ANEKTPOMArHUTHOIO HM3JIy4YE€HUS C BEMIECTBOM, [0 [JMHAM BOJH W DJHEPTHUH
MOTJIONIAEMOr0 (MCITyCKAaeMOTr0) U3ITyUYEeHHUS.

30. CrekTpanbHble TEPMbl W DJIJIEKTPOHHBIE CIEKTPbl aTOMOB. (CHEKTpHI
MOJIEKYJI: UX BUJ U CBS3b CO CTPOCHUEM BEIIECTB.

31. 3akon byrepa-JlamOepTa-bepa: skcrnoHeHuManpHas W Jorapudmuueckas
¢dopMma; ycioBusi cOOMIOACHUS M MPUUYMHBI HapylieHus. Ontudeckas IUVIOTHOCTh U
IPOITYCKAHKE; ONTUMAaJIbHAS ONTHYECKAs IUIOTHOCTb.

32. ATOMHO-3MHUCCUOHHBIN METOJI AaHAJIN3A: HCTOPHUSA CO3AAHUS; OCHOBHBIE Y3JIbI
npudopa; METOAbl aTOMHM3alMU W BO3OYXKACHUS; CHEKTpajdbHble M (DU3UKO-
XUMUYECKHE TIOMEXHM M CHOCOOBbl HX YCTpaHEHHus; cdepa TMPUMEHEHUS U
aHATMTHYECKUE XapaKTEPUCTUKH.

33. ATOMHO-a0COpPOLIMOHHBII METOJ] aHalu3a: OCHOBHBIE Y3Jbl HpHOOPa;
IJIAMEHHBIA U 3JIEKTPOTEPMUYECKUA METOJIbI aTOMU3ALMH; METOJ XOJIOHOr0 Mapa u
TUAPUIHBIA METOJM; CHEKTpaldbHbie U (PU3UKO-XMMHUYECKHWE MOMEXHM U MYyTH HX
yCTpaHeHus; cepa MPUMEHEHUS U aHATTMTUYECKUE XapaKTEPUCTUKH.

34. ConocTaBUTENIbHASL XAPAKTEPUCTUKA ATOMHO-3MHCCUOHHOTO M AaTOMHO-
a0COpOIIMOHHOTO0 METOJIOB aHAJIM3A.

35. MonekynspHbIi a0COpOITMOHHBIN aHAJIN3 10 TTOTJIOIICHUIO B BUAUMON 1 Y D
obnmactu.  Meroapl  modydeHus — morjomaroummx — cped.  KoHTpacTHOCTS,
YyBCTBUTEIBHOCTb, CEJIEKTUBHOCTh aHaduTH4eckoil peakuuu. Komopumerpus wu
(OTORIEKTPOKOIOPUMETPHUS.

36. DKCTpaKIMOHHO-()OTOMETPUYECKUI METOJ] aHaiu3a. BaxxHeWilue THUIIbI
HKCTPAKIIMOHHBIX crcTeM. OCHOBHBIE KOJIMYECTBEHHbIE XapPAKTEPUCTUKHU MPOLIECCOB
HKCTPAKLIMH.

37. CnektpooToMeTpuueCKUil ~ METOJ aHau3a: OCHOBHBIE  y3JIbI
cnekTpogoroMerpa; cepa NPUMEHEHUSI U aHATTUTUYECKUE XapaKTePUCTUKH METO/A.
Judbdepennuanbras crieKTpoGoToOMETpHs.

38. JIroMUHECIIEHTHBIN METO]T aHAIN3a: TUIIbl JIIOMUHECIIEHIIUH (TI0 XapaKkTepy
BO30Y>KICHMsI, IO TUITY CBEYEHHsI); OCHOBHBIC 3aKOHBI JIIOMHUHECLICHIIMY; TUarpaMmma
S1610HCKOT0; CBSI3b CIOCOOHOCTH BEILIECTB JIIOMUHECIIUPOBATH C UX CTPOCHUEM.

39. IlpuHuMnUaIbHOE  YCTPOMCTBO  (PIIlyOpUMeETpa;  ypaBHEHHE  CBSI3U
AaHAJIMTUYECKOrO0 CHUTHAJIa C KOHLIEHTpalWed; TYyIIEHHWe IIOMUHECUEHINH; cdepa
OpUMEHEHUsT W aQHAIMTHYECKUE  XapaKTePUCTUKU;,  CONOCTABJICHHE  C
CrieKTpooToMeTpUei.

40. Konebatensubie cnektpsl MoJiekyad. UK u KP cnekTpockomnus: CylmHOCTh
METOJOB U TPUMEHEHUE B aHAJIN3E.
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41. Hedenomerpuueckuit U TYpOUIUMETPUUYECKUN METO/Ibl aHAIH3A: CYIIIHOCTh
METO/IOB, YCTPOMCTBO MNpPHUOOPOB; YpaBHEHUsS CBSI3UM AHAIUTHYECKUX CHUTHAJOB C
KOHIIEHTpaIueil; cgepa MpUMEHEHHUS U COMTOCTABUTENbHAS XapaKTEPUCTUKA METOIOB.

42. PeppakTromMeTpuyecKuil METOJ aHalmu3a: MPUHIUI MeTona, cdepsl
PUMEHEHUS, OCHOBHBIE AaHATMTHYECKUE XapAKTEPUCTUKH.

43. OnpeneneHne BEWIECTB MO COOCTBEHHOW paJUOAKTUBHOCTH: MPUHLUI
METO/Ia; OCHOBHBIE  ypAaBHEHUS; HOPUMEPHl  MPAKTUYECKOTO  MPUMEHEHHS.
Pannon3oTonHoe naTupoBaHue.

44. Meton W30TOMHOTO pa30aBieHUS B XMMHYECKOM aHAJM3€ U METOJbI
aHaJau3a, OCHOBAaHHBIE HAa BTOPUYHOW PpPaTUOAKTUBHOCTH. CyIIHOCTh MU OCHOBHBIC
cdepbl MPUMEHEHUS.

45. Uctopusi co3naHusi XxpomaTtorpaduyeckoro MeToa M KiacCUPUKaIus 10
IpUpoJie MOABMKHOM M HEMOJBMKHOW (a3, crocobamM OCYLIECTBIEHHUS MpoIlecca,
nepeMeIieHus copoara BA0JIb COPOEHTA, MPUPO/JIE PoLIecca, eI MPOoLEecca.

46. I'azoBasg xpomatorpadusi: OCHOBHBIE Y3JIbl Ta30BOro xpomatorpada;
TpeOOBaHUSI K Ta3y-HOCUTENIO, aJCOPOCHTY, KUAKON HemoABMXKHOMU ¢aze. MeTobl
NOJIyYEHHs] JIETy4YHX BEUIECTB M3 HeneTyuyux. JlepuBatuBHAs M J€CTPYKTHUBHAs
xpomMarorpadus. OCHOBHbIE C(hepbl IPUMEHEHHUS.

47. OCHOBHBIE THUIBI JETEKTOPOB, MPUMEHSIEMBIX B ra30BOM Xpomarorpaduu:
MPUHIUN ACUCTBUS U CONOCTABUTENIbHAS XapaKTEPUCTHKA.

48. Kunernueckasi Teopusi XxpomaTorpaduueckoro mpouecca. YpaBHenue Ban
JleeMTtepa 1 ero aHanus.

49. OcHOBHBIC MapaMeTphl XpomaTorpamMmbl W UHMOpMaIus, ©3 HUX
u3BjieKkaemas. Pacder 4wWciia SKBUBAJICHTHBIX TEOPETUYECKUX TApEIoOK U3
XpoMarorpaduuecKknx JaHHBIX.

50. ®akTopbl, OTBETCTBEHHBbIE 32 A(P(PEKTUBHOCTH U  CEIEKTUBHOCTh
XpoMatorpauueckor KOJOHKH. YPaBHEHUE CBSI3M CTENEHU pa3pelIeHUsi MUKOB C
napametrpamu 3PHEKTUBHOCTH U CEJIEKTUBHOCTH.

51. AncopOeHTbl U HOCUTENHU KUAKOW HEMOABMKHOM (ha3bl B KUJIKOCTHOU U
BBICOKOO(D(EKTUBHONM  KUJIKOCTHOM  Xxpomarorpaduu.  Dmrowpyromias  cujia
pacTBopuTens. ['pagueHTHOE AII0UPOBaHUE.

52. OCHOBHbBIE  THUIIBI  JIETEKTOPOB, TMPUMEHSEMBIX B  JKUJIKOCTHOMN
xpoMarorpaduu: MpUHUKI JEHCTBUS U COMIOCTABUTENIbHASI XapaKTEPUCTHKA.

53. BoicokoadexTuBHAS KUIKOCTHAsE XpomaTtorpadus: OTIMYUTEIbHBIC
0COOEHHOCTH METO/1a U OCHOBHBIE c(hepbl TPUMEHEHUS.

54. NonooOMeHHasi, WOHHAas W WOH-TIApHAsg Xpomartorpadus: MPUHITUIIEI
pas3ziesieHus ¥ IeTeKTUPOBAHUS; OCHOBHBIE CPepbl MPUMEHEHHUS.

55. KanmnnsipHast  xpomatorpadus: TPUHIUI OCYIICCTBICHHUS METOJa W
AHAJIUTUYECKUE XAPAKTEPUCTUKH.

56. IlnockoctHast xpomatorpadusi: BapuaHThl OCYILECTBJICHUS, OCHOBHBIC
KOJIMYECTBEHHBIE COOTHOLIEHUS, peIlIaeMble 3aauH.

57. DkckIo3noHHasi XxpomaTtorpadus: MPUHUUI; BAPUAHTHI OCYIIECTBIICHHUS,
OCHOBHbIE KOJIMYECTBEHHbIE COOTHOIEHUS; C(hephbl MPUMEHEHUS.

58. MeTtonpl MACHTU(PUKALUU U KOJIMYECTBEHHOTO OMNpPENENICHUs BELIECTB B
XpomaTtorpaduu.
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59. Kunetnueckue Metoasl aHanu3a. (OCHOBHbIE MNPUHIUIBI,  chepsl
MIPUMEHEHUS; AHATUTUYECKUE BO3ZMOKHOCTU. [[prMepsl nprMeHEeHUs B KITUHUYECKUX
OMOXUMHUYECKUX UCCIETOBAHUSIX.

60. Ctpaterusi BbIOOpa ONTHUMAJIBLHOTO METOAA U METOJUKH [JIs aHaIu3a
peanbHbIX OOBEKTOB.
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NOIOJHEHMSI 1 BI3BMEHEHUSI K YYEBHOH NPOT'PAMME YO
Ha 2025/2026 y4ebHblii roJ

Ne

o/ JIomoNHEeHNs ¥ H3MEHEHUA OcHoBanue

JlomoNHe U ¥ W3MeHeHHs K y4eOHOH | MPOTOKOI 3acefatus Kagenpsl
nporpaMme He TpeOyroTcs Ne 18 ot 19.06 2025 1.

VueGHast mporpaMma epecMOTpeHa i 0f00peHa Ha 3aCe1aHun Kadeapsl
aHanuTHYecKoi xumuH (mpotokon Ne 18 ot 19.06 2025 r.)

3aBeyroiuuit kadenpoi ,/% M.®.3as1y
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