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1. EJA U 3AJAYM JUCHUATIIAHDI:

Ilesm: - 0CBOGHHME COBPEMEHHBIX METOJOB aHAJIU3a BEIIECTB U UX INPUMEHEHUS JUI KOHKPETHBIX
IIPAaKTUYECKUX 3a]a4.

3agaum: npuoOpeTeHHE CTYJCHTOM CIEAYIOMHX NPO(ECCHOHATBPHO OPUEHTUPOBAHHBIX YMEHHN H
HAaBBIKOB, [IOHMMAaTh POJIb XMMUYECKOTIO aHAJIN3a, IO3HAKOMUTHCS C TEOPETUYECKHUMHU OCHOBaMH U
OBJIAZIETh (PU3UKO-XUMHUYECKIMH METOAAMHU aHAJIN3a Pa3IMIHBIX OOBEKTOB.

ILMECTO JUCIMIIJIMHBI B CTPYKTYPE OITIOII BO

2.1. VYuebnas mucuumiuHa «Pusznko-xumuueckue meronapl aHanuza» (b.1.0.19) ortHocutcs
00s13aTeIbHOM YacTH yueOHOTO IJIaHa IPOrPaMMBbl MOATOTOBKH 10 HampasiaeHuto 04.03.01 Xumusi.

2.2. Jlns OCBOEHMS IUCUUIUIMHBI OOydarolluecs HUCHOJb3YIOT 3HAHUS, YMEHMUs, MPAKTUYECKHE
HaBBIKH, CIIOCOOBI ACATCIIBHOCTH W YCTAHOBKH, C(bOpMI/IpOBaHHBIe B XO0J€ H3Yy4YCHUA NPECAMCTOB!:
«HeOpFaHI/I‘—IeCKaﬂ XUMU, «AHanuTudeckas XUMMU, «CDI/ISI/IKa», «MareMaTuka» Ha NpeaAbIAyIIEM
ypoBHE 00pa30BaHMsI.

2.3. IlepeueHp MOCHENYIOMINX YU€OHBIX AUCIUIUINH, JUIsI KOTOPBIX HEOOXOIUMBI 3HAHUS, YMEHUS U
HaBbIKU, GOopMUpYyeEMbIe JaHHOW y4eOHON AUCHUTUTHHOM.

OcBoenue qUCHMIIIMHBI «DU3HKO-XMMHYECKHE METOIBI aHAIN3ay» IBJIIETCS He0OX0UMO# OCHOBOM
JUTSI TIOCTICYIOMIETO M3YYCHHS AUCIUIUIMH: «XUMHYECKash TEXHOJIOTUs», «[ uapoxumusy», «AHanu3
CIIOKHBIX OOBEKTOB», «MeToabpl pa3feleHus] W KOHIECHTPUPOBAHUS», IS  BBITIOJHCHUS
KBTI (UKAIIMOHHBIX padoT.

I1.TPEBOBAHMUSA K PE3YJIIbTATAM OCBOEHUSA JUCIUIIJINHbBI
IIpouecc ocBOEHUS JUCLMIUIMHBI HampaBjieH Ha (OPMUPOBAHME 3JIEMEHTOB CIEAYIOLIUX

komrnereHuid B cootBercTBUUM ¢ PI'OC BO mno ganHomy HampabiieHuto noarotoBku 04.03.01
Xumus.



[lepeueHs MIAHUPYEMBIX PE3YILTATOB OOYUCHHS MO TUCIUILINHE, COOTHECEHHBIX C HHIUKATOPAMHU
JIOCTHKEHUS KOMIIETCHIINI

Komnerenuus HngukaTopsl Pe3ysabTaThl 00y4yeHust
KOMIIeTeH Ui

OIIK-1 Crnocoben | TJIK onk-1.2| 3HATH: TEOPETUYECKUE OCHOBBI

aHAIU3UPOBATh U IIpennaraer AHAJIUTUYECKOW XWMHH, CYUIECTBO pPEAKLIMI

UHTEPIPETUPOBATH HUHTEPIIPETAIUIO u MIPOIIECCOB, HCIIOJIb3yEeMBIX B

PE3YIbTaThl XUMHUICCKUX pe3yJIbTaTOB AHAIIUTUYECKOW  XUMHUM; MPUHLUUNBL U

SKCIICPUMCHTOB, COOCTBEHHBIX 00JIaCTH HCIIOJIL30BAHUSA OCHOBHBIX METOIOB

HaAOJIOICHHH U | SKCIIEPUMEHTOB 1| XUMHYECKOI0 aHanu3a. Hmers

M3MEpEeHUI pacyerHo- MpeJCTaBlIeHue 00 0COOCHHOCTSAX OOBEKTOB
TEOPETHUYECKUX padoT ¢ | aHaIM3a.

HCIIONb30BaHUE | YMeTh: IOJICOTaBJIMBATh OOBEKTEI

M TEOPETUYECKUX OCHOB HCCJICA0BaHuA [Jid aHajln3a, I[IPOBOAUTH

TpaUIIHOHHBIX SKCIIEPUMEHTATIBHBIE  WCCICMOBAHUS 10

1 HOBBIX 3aJaHHON METOJIUKE, paboTathb Ha

armaparype, MIPUMEHSAEMOM B

pa3aeinoB XUMUHU
AHAJIMTUYECKUX UCCIIEIOBAHUAX.

Buangetn: HaBBIKAMU PUMEHEHUST
TEOPETUYECKHUX OCHOB TMPH MPOBEICHUU
AHAMTUYECKUX PEAKIUi U ompeeNeHus
JJIEMEHTOB B PAa3IUYHBIX 00bEKTaX.

OIIK-2 Cnocoben MK onk-2.1 Paboraer ¢ | 3Harb: TpaBuiaa W HOPMBI  TEXHUKH
MPOBOJIMTH c XUMHYECKUMHU 0e30macHOCTH TpU paboTe ¢ XUMHYECKUMH
COOJTIOICHNEM HOPM BEILECTBAMHU ¢ | peakTHBaMHU U GU3UIECKUMHU ITPHOOpPaAMH.
TEXHUKH 0€30I1aCHOCTH coOroIeHNeM HOPM

XUMUYCCKUH TEXHUKH 0€30MacHOCTH

AKCIIEPUMEHT, BKITFOUas
CHUHTE3, aHaiaus,
M3y4eHHE CTPYKTYPHI H
CBOICTB BEIIECTB

W MaTepHaJIoOB,
HCCIIEN0BaHUE
TIPOIIECCOB c HX

y4acTHeM




N Kormk2.4 [IpoBoaut
HCCICAOBAHUS
CBOMCTB BEIIECTB U
MaTepuaioB  C
HCII0JIb30BaHHEM
CEpPUITHOI0 Hay4HOI'O
000pyIOBaHUS

3HaTh: OCHOBHBIE  JOCTOMHCTBA MU
HEIOCTAaTKH Pa3IUYHBIX METOJIOB
UCCIICZIOBaHNA  CBOWCTB  BEIIECTB U
MaTEepHaoB.

Ymerb: TpPOBOOUTH MPOCTHIE ONEpaluU
(xnaccuukanusi  BEHIECTB, COCTABIICHHE
dbopmyn, cxXxeM TpOILECCOB, IEPBUYHBIH
aHaJn3 Pe3yabTaTOB U T.II.) C YUETOM OOIIMX
3aKOHOMEPHOCTEH,  (OpPMYITUPYEMBIX B
paMKax aHaJIMTUYECKOW XUMUHU.

Baagers: TEOPETUYECKUMHU
MMpEeACTaBICHUAMA aHAJIMTUYECKOMN XUMUH,
OCHOBaMH XHUMHYECKHX METOAOB aHaJIn3a
HCOPraHNYCCKUX u OPraHn4CCKuX
COEIMHEHUN, METOJ0JIOTHEN BBIOOpA
METOJIOB aHajiW3a, MMETh HaBBIKM HX
IIPUMCHCHU A npu MIPOBCACHNN
AHAIMTUYECKUX PEaKIUN ISl OnpeeneHus
JJIEMEHTOB B PAa3IIUYHBIX 00bEKTaX.

OIIK-6 Criocoben
MIPECTaBIIATH

pe3yNBTaThl CBOCH pabOTHI
B YCTHOM W THUCHbMEHHOU
(opMe B COOTBETCTBHH C
HOpMaMH ¥ TIPaBUJIAMH,
MIPUHSTHIMH B
npodeccruoHaaTbHOM
cooOrmiecTBe

NJKorike.1
Ilpencrapisier
pe3ynbTaThl paboTHl B
BHJIE oryera o
cTaHmapTHOW (opme Ha
PYCCKOM SI3BIKE

3HaTh: MpaBWJia COCTABJICHHS IPOTOKOJIOB
OTYETOB XWUMHUYECKUX OIBITOB, NPUMEHSATDH
OCHOBHBIE 3aKOHBI XUMHUH TIPH OOCYXACHUU
MONMYYEHHBIX ~ PE3YNbTAaTOB, IOATOTOBUTH
OTYET O BBITOJHCHHOH padoTe.

YMeThb: NpeAcTaBUTh PE3YIbTATHI ONBITOB H
pacyeTHBIX paboT COrTacCHO TPEOOBAHUSM B
JaHHOW  o0JacTh  XUMHH Baagers:
HAaBBIKAMH  TIPENCTABJICHUS  PE3yJIbTATOB
COOCTBEHHBIX HAyYHBIX H3BICKaHUH




IV. COIAEPXAHHUE U CTPYKTYPA JUCIUITJIMHBI

TpynoeMKOCTh AUCIUIUIMHBI COCTABISET 9 3a4eTHBIX €IMHUIL, 324 Yaca, B TOM uucie, 44 yaca Ha sk3ameH. Dopma
MPOMEKYTOYHOM aTTECTALINU: 3a4€T, SK3AMEH.

4.1 Conepma}me AUCHUIIJIHHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BHA0B y‘leﬁHbIX 3aHATHI M OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUICCKHUX YaCoB

Ce Buiel yueOHOH pa0boThI, BKIIIOYAsl CAMOCTOSTEIbHYIO padoTy
Me 00y4Jarommxcs U TPYJAOEMKOCTh (B dacax)
CT
p Ca
MO @DopMBI TEKYLLETO KOHTPOIS
YCIIEBAEMOCTH;
KonrtakTHas pabota nmpenogaBateis ¢ 00yJarOmMHUACS CT N
Ne i/t Paszgen qucuuminHbL/ TeMbI ost dopma TpOMEXYTOUHON
pa aTTecTaluu
¢ &5
i 0 (no cemecmpam)
1a60paTOPHBIE 3aHATHS Ha Ta
Jlekiuu Bceero 13 nx KCP+KO s
qyacoB MpaKTHUICCKas
MOATOTOBKa
1. DIeKTpOXUMUIECKHE METOIBI
aHajm3a 2/3 16 45 45 10 52 cobeceoBanme oo TeMe
TpencTosme  1abopaTopHOM
2.CHeKTpOoCKOMUYecKre paboTHI, BBITIOJTHEHHE.
METO/Ibl AHAJIN3a 2/3 16 40 40 10 52 1abopaToOpHOM paboTHl,
odopmiteHue oTyeTa.
3. XpomarorpaduuecKue METOIbI 3auer (4 cem.)
aHajM3a 2/3 4 5 5 5 25 Dk3ameH (4 ceM.)
DK3aMeH 44
Bcero 36 90 90 25 129 44




B paboueti npoepamme no oucyuniure npu 8binoIHeHUU 1a60pAmMopHbIX pabom npedycmMomperna RPAKmudecKkan no020moeKa 6 8Uoe 8biNOIHeHUs
OMOENbHLIX BUO08 PAOOM, C8A3AHHBIX ¢ OYOyuell NpopheccCuoHAIbHOU 0esTMenbHOCIbIO

4.2 ILnan BHeay[[I/ITOPHOﬁ CaMOCTOSITEIbHOI paﬁoTbI oﬁyqalonmxcn mo JTMCHUIIJINHE

CamocrosTenbHast pabota 00y4aroIIuXcs Y4eOHOMETOMYeCKOe
y4
obecrnieueHue
Cemect Ouenounoe v
HasBanue paszena, TEMbI . 3aTpaThl BpeMeHN CaMOCTOATCIILHOH
p Buj camocrositenbHo paboTh (uac.) CPEACTBO paGoThI
4 1. DIEKTPOXUMHUYECKHUE METO/IBI aHATIN3a 52
4 2.CHeKTpOCKOMMYECKIE METOABI aHATN3a 52 Meronuueckue
IMoaroToBKa K KOJUIOKBUYMY TIO TEME. Cob yKa3aHHs K
L obeceroBaHue
BrinonHenue 1a6opaTopHoii paboTEhI. a > |mabopaTopHbIM
MPOBEPKA OTYETOB. [paboTaMm.
4 3 X Hanucanue otuera. 2
. XpomaTorpapuiaeckne METOAbI aHATN3a 5 PexoMeHmaImu mo
odopmitenuto JI,P.
BromkeT BpeMeHH CaMOCTOSITEIbHOI PadoThl, MPETYCMOTPEHHBIH y4YeOHbIM MJIAHOM JIJIs] 129

JAHHOM M CIUIIMHBI (Yac)

KonTaktHas padoTta rnpu npoBereHUN Y4eOHbIX 3aHATUN IO TUCIUILIMHE BKIIOYAET B ceOsl:
3aHSTHS JIEKIMOHHOTO TUMA, J1abopaTopHbIe pabOThI, KOJJIOKBUYMBI, IPYIIOBbIE KOHCYIbTALUN, HHINBUIYaIbHYIO pab0Ty 00Yy4aromuxcs C

ImpernoaaBaTcIEM.




4.3 Coaepxxanue y4eOHOIo MaTepuasa
HNHCcTpyMEeHTAIbHBIE METO/IbI AHAIN3A

OOmast xapakTepucTuka (U3MKO-XMMUYECKUX METOJIOB aHajiu3a, MX MPEUMYIIECTBA U DPa3BHUTHE.
TpeboBanusi, npeabsBIsieMble K aHATUTHYECKOW XUMHHM Ha COBpeMeHHOM Htare. Knaccupukanus
(U3NKO-XUMHUYECKUX METOI0B aHamn3a. 1. DJIeKTPOXUMHYeCKHe MeTOIbl aHATU3a

OO0mast xapakTepUCTHKa JJIEKTPOXUMUYECKHX METOJOB aHaju3a, HX MECTO B pALY
(1)I/I3I/IKO XUMHNYCCKHX METO/J0B. CpaB HUTCJIbHAas XapaKTCpUuCTUKa YYBCTBUTCIIbHOCTU u
M30MpaTebHOCTH, 00IacTel MPUMEHEHUS HIIEKTPOXUMHUYECKIX METOIOB aHAITN3a.
11 Jnexrporpapumerpus OO0mas XapakTE€pUCTHKAa  AJIEKTPOTPABUMETPUUYECKUX  METOJIOB.
XUMHYECKHE MpOoIecChl MU 3JeKTpou3e. OCHOBHbBIE 3aKOHBI 3J1eKTposu3a. OCOOEHHOCTH MPOLIECCOB
Ha aHoJie U Karoje. [loTeHInan pa3ioxeHHus. DIIeKTPOXUMUIecKasi, KOHIICHTPAIIMOHHAS M XUMUYeCKast
noJjiapu3anysa, IHCPCHAIIPAXKCHUEC. HOJ'IHpI/ISaHI/IOHHI)Ie KpHUBBIC. q)aKTOPBI, BIIMAIOIIME Ha Ka4dyeCTBO
OCaJIKOB HAa JJIEKTpOJax. YCKOPEHHBIM 3JIEKTPOJM3. DJIEKTPOJU3 C PTYTHBIM KaToJ0M. BHyTpeHHui
IIEKTPOIIH3.

1.2. BoabTamnepomerpus. O0mas XxapakTepucTHKa U CyTh METO/a, cXxema ycTaHOBKHU. Kiaccuaeckas

nonsporpadus. [lomydyeHue ©  XapakTepUCTHKAa BOJbTAMIEPHOW KpuBOW. KoOHAEHCATOPHBINH,
(dapaneeBckuii, MurpanuoHHbIM u guddy3nonHbd  TOKW. IlpenenvHblli  TUQPHY3HOHHBIN TOK.
[ToTenmman monyBoiHbl. PakTOphl, BIUAIONIME HA BEIMYMHY IMOTEHIMAJa IMOJIYBOJHBI. YpaBHEHHE
NnbkoBuua. Ilonsporpaduyeckuit cnextp. Ocumiuiorpaduyeckas mossiporpadusi, IpeUuMyIIecTBa U
OTpaHUYEHUS 10 CPABHEHUIO C KJIACCUYECKOU MoJisiporpaduei.

1.3. IMorenumomerpusi. OOmias xapaktepucTuka mertona. Ilpsmas mnorennmomerpus. M3mepenue
noTeHuuana. MHIuKaTopHble AIEKTPObl (CTEKISHHBINA, 3JEKTPOabl | poja, WHEPTHBIE SJIEKTPOIbl) H
ANIEKTPOJBI CpaBHEHUs (XJIOpcepeOpsHBbIM U KarnoMenbHbIN). [IpruMepsl MpPakTHYECKOTro MPUMEHEHUS
MPSIMOii TOTEHIIUOMETPHUH.

[ToTenmmomerpuueckoe TutpoBanue. KpuBbie TuTpoBaHus. M3MeHeHUE 31E€KTPOJHOTO MOTEHIMANA B
pa3IUYHbIE MOMEHTHI THUTpoBaHMs. DakTOpbl, BIMSIONIME Ha BETUYMHY CKauyka IOTEHIIMaNa
WHIUKATOPHOTO  3MeKTpoja.  Mcmoib30BaHME — peakiuii:  KHCIOTHO-OCHOBHBIX,  OCA&XJIEHUS,
KOMILJIEKCOOOpa30BaHuUs, OKHCIEHUS-BOCCTAHOBJICHUS; WHINKATOPHBIE AJIEKTPOJIbI, UCIOIb3yeMbIe MPH

9TOM.



1.4. Konaykromerpus.O0mas xapakTepucTUKa METOAa. DJIEKTPOIIPOBOJHOCTh PACTBOPOB U (PAaKTOPHI,

BipsArome Ha He€. IIpsamas KOHIYKTOMETpUs U KOHIYKTOMETPUYECKOE TUTpOBaHWE. THUIBI peakuui,
UCIIOJIb3YyeMbIX B KOHyKTOMeTpuH. KpuBbie TuTpoBanus. Cxema Mmoctuka Kosibpayma (YurtcoHa).

2. CnekTpockonnyecKkne MeToAbl AaHAJIN3a
CrekTp 3JIeKTPOMArHUTHOTO M3TYYeHHs. DHeprus (POTOHOB, YacTOTa, BOJHOBOE YHCIIO, /[JIMHA BOJIHBL

CBsA3b MCXKAY HUMH; TCPMUHDBI, CUMBOJIbI, CANHUIbI U3MCPCHUA. COCTB,BJ'I?HOHII/IC BHyTpeHHefI OHEPruu
JaCTull, MW COOTBCTCTBYIOIIMC HM JUalla3OHbl J3JICKTPOMAIHUTHOI'O H3JIYUCHUA. OCHOBHBIEC THIIBI
B3aMMO/ICHCTBHS BEIIECTBA C W3JIyYEHHEM: HMHUCCHS (TEIUIOBas, JIOMUHECUEHIH), IOTJIOMICHUE,
paccesiaue. Kimaccudukanms crieKTpoCKOTTHYECKHUX METOJIOB 10 TIPUPOJIE YACTHII, B3aUMOICHCTBYIOIINX
¢ uznydeHueMm (aOcopOLMOHHBIE, SMHMCCHOHHBIE); XapakTepy Ipoliecca (aTOMHbIE, MOJEKYJISpHbIE);

Aanasony 3JICKTPOMAarHuTHOTO U3JTYUCHUS.

Coektpel _atoMoB. OCHOBHbIE M BO30Y)X/JIEHHbIE COCTOSHUSI aTOMOB, XapaKTEPUCTUKHU COCTOSHHIA.
DHepreTuyeckue IMepexojbl, MpaBuia 0TOOpa. BeposTHOCTH SIEKTPOHHBIX NEPEXOJI0B M BpeMeHa
KU3HU BO30YXJIECHHBIX COCTOSIHUH.

CrHekTpel _MoOJIEKYN; UX O0COOeHHOCTH. CXeMbl JJIEKTPOHHBIX YpPOBHEH MOJEKYyJd. OIJIEKTPOHHBIE,

KoieOaTebHbIe U BpallaTCJIbHbIC CIICKTPbI MOJICKYIL. 3aBHCHUMOCTD BUJa CIICKTpa MOJICKYJI OT
arperaTHoro COCToOAHMA BCIICCTBA.

OCHOBHBIC 3aKOHBI HUCITYCKAaHUS U MOTJIOIMICHHUSA JICKTPOMArHUTHOT'O U3JTYUYCHUA. CBs13b aHATMTHYECKOTO

churaajia ¢ KOHHGHTpaHI/Ieﬁ onpeaAcIsIEMOro KOMIIOHCHTA. OCHOBHBIE  CIIOCOOBI OIpECaACIICHHUA

KOHUCHTpAUUU B CIICKTPOCKOIIMYCCKUX METOIaX.

Annaparypa. CrocoGbl MOHOXpPOMATH3ALMKM JIyduCTOM »HHepruu. Kiaccudukaiusi CrneKTpaibHbIX

npubopoB. [IpuemMHuky uznydeHus: GoTo371eMEeHThI, POTOYMHOKUTEIH.

2.1. MeTo/1bl aTOMHOM ONITUYECKON CIIEKTPOCKONNH.

ATOMHO-DMHCCHOHHBIN METO/L.

CYH_IHOCTB A OCHOBHBIE OCOOECHHOCTHU MECTOJAa. HpI/IHHI/IHI/IaHBHaH CX€Ma aTOMHO-5MHUCCHOHHOI'O
CIICKTpOMETPA. IInaMs - HICTOYHHUK aTOMM3AlNHU U B036Y)KI[6HI/I$I. CDaKTopBI, BJIHAOIIHWME HA KOJIHYCCTBO
CBO6OZ[HLIX aToMOB B IUTaMeHU. DU3HKO-XUMHUYECKHUE mponeccol, MHNPOUCXOIAIIUC B IIJIAMCHHU.
I/IHCTPYMGHTEUILHLIC " CIICKTPAJIbHBIC TIOMCXH, CIIOCOOBI UX YCTpaHCHUA. OcobeHHOCTH OATOTOBKH
HpO6LI U €& BBEACHMS B IIJIaMs. KauecTBeHHBIH M KOJIMYSCTBECHHBIN aHAIM3 aTOMHO-AMHCCHOHHBIM
METOA0M. CHGKTpaHbHO-aHaHI/ITI/I‘-IeCKI/Ie XapaKTCPUCTUKU KaJIUA, HATPUA U KaJIbLUs. MGTPOHOFI/I‘{CCKI/IG

XapaKTCPUCTUKU U aHAJTIUTUYCCKUC BO3MOKHOCTU METO/1A.



ATOMHO-20COPOIIMOHHBIN METO/I.

[TpunnunuaneHas cxemMa aTOMHO-aOCOPOLIMOHHOTO CIHEKTpoMeTpa. BO3MOXXHOCTH, JOCTOMHCTBA |
HEJ0CTaTKU METO/1a, €r0 CPAaBHEHUE C AaTOMHO-3MHCCUOHHBIM METOJIOM.
2.2. MeTo/ibl MOJIEKYJISIPHOI ONTHYECKOH CIIEKTPOCKOMUM.

2.2.1. MosiekyasipHasi a6cOpOIMOHHAS CTIEKTPOCKoNus (cnekTpodoromerpus).

[MpunnunuaneHas cxema npubopa. Krnaccupukamuss anmapaTypbl € TOYKH 3pEHHS  Crocoda
MOHOXpOMaTH3auu ((POTOMETPHI U CIEKTPO(HOTOMETPBI). 3aKOHBI TOTJIOMEHHUS 3JIEKTPOMArHUTHON
sHepruu pactBopamu. OCHOBHbIE NPUYUHBI OTKIOHEHHS OT OCHOBHOTO 3aKOHA CBETOIOTJIOLICHHUS.
OnTuyeckas IUIOTHOCTb, IPOMYCKAaHUE, MOJSPHBIM KOA((GUIUEHT MOrjaomeHus. AJJIUTUBHOCTD
ONTUYECKON MIOTHOCTU. CBSA3b XMMHUYECKON CTPYKTYpbl COEAMHEHHUS C aOCOPOLMOHHBIM CIEKTPOM.
OcHOBHBIE TUIIBI (DOTOMETPUPYEMBIX CUCTEM. Y CIIOBHS MPOBEACHHS (DOTOMETPUUECKHUX OIPEICIICHHM.
AOcomoTHRI W nuddepeHInaTbHBI BapuaHThl aHaIN3a. AHAJIW3 MHOTOKOMIIOHEHTHBIX CHCTEM.
dotomerpuueckoe TUTpoBanue. CrocoObl OMpeseNieHnsT KOHIEHTPAIMU BEIIeCTB. MeTpoIorHyecKue
XapaKTEPUCTUKU U aHATTMTUIECKHE BO3MOXKHOCTH CIIEKTPO(HOTOMETPHUH.

2.2.2. MoJjiekyjasipHasi JIOMUHECIIEHTHAs CIIEKTPOCKOIMS.

Knaccudukanuss BUIOB JIOMUHECUEHIIMM 10 HMCTOYHUKAM BO30OYXKIEHHUS (XEMUIIOMHUHECICHIINS,
OMOJIIOMHHECIICHIIHS, JJICKTPOJIOMHHECIICHIMS, (DOTONIOMUHECHCHIIUSI W Jp.); MEXaHU3MY |
JUITENbHOCTH cBeueHus. @DuyopecueHuuss U (GocPopecueHsl ¢ TOUYKH 3PEHHUS AIIEKTPOHHBIX
nepexoioB. CBedueHHE [UCKPETHBIX IIGHTPOB UM peKkoMOuHanuoHHOe cBeueHue. (OCHOBHBbIE
CIEKTpaJibHbIE XapakTepucTuku TtomMuHectuenuuu. [Ipasuno Crokca, 3akon Ctokca-Jlommerns, mpaBuiio
3epKajJbHON cUMMeTpuM JIEBIIMHA. DHEPreTUYEeCKUid M KBAHTOBBIM BBIXOJ JIIOMUHECIICHIIUU. 3aKOH
BapuiioBa. @akTopsl, BIUAIONIME HA WHTEHCHUBHOCTh JIIOMUHECHEHIUU. TyllleHne JTIOMUHECUEHIIUU U
€ro BU/IBL

Peakuuu, wucrnosib3yemMble B JIIOMHHECHEHTHOM aHaiu3e. AmmapaTypa JIOMHHECLEHTHOTO aHalu3a.
MeTtponoruueckue XapakTepUCTHKU W aHAIUTUYECKHE BO3MOKHOCTH METOJA, CPaBHEHHE C METOJIOM
cnektpodotomerpun. IlpeumyiecTBa JIIOMHHECIIEHTHON CHEKTPOCKOMUH TpU HUICHTHUPHUKAIUN |
ONPE/IETIEHUN OPraHUYECKUX M HEOPraHMYEeCKUX COEIMHEHMHA. MeCTO M poJib CIEKTPOCKOMMYECKHX
METOJIOB B aHAIMTHYECKON XUMHUH U XMMUYECKOM aHaIU3E.

3. Xpomartorpadguyeckne MeToAbl AHAJIN3A

Omnpenenenue xpomatorpaduu. Buasl sxuakocTtHoi xpomatorpaduu. BeicoxosddextuBhas
xuakoctHas xpomatorpadus (B2XKX). Ipenmymecrsa BOXKX. Cxema sxuakocTHOro xpomatorpada.

Hacocel, xononku. I'eomerpuueckuii, UCKIIOUEHHBIM - BHEIIHUM, BHYTPEHHMI U MEpPTBBIM 00beM



KosloHKH. HopmanbHO-(a30Bbiii 1 oOpamieHHo-(a30Bbld  BapuaHThl. [lonsipHBIE W HEMOJSPHBIC
HETOJBIKHBIE a3kl M MPUHIUIBI WX BbIOOpa. MoauduUUpOBaHHBIE CUIIMKAreld Kak COpPOCHTHI.
[MonBmwxuble (a3pl. OCHOBHBIE NHapaMeTphl XpoMarorpaduu: CEIeKTHBHOCTh U 3()(HEKTUBHOCTH
xpomatorpaduueckoro pasaenenus, kodddumnuent ancopOmmu. KadecTBEHHBI W KOJUYECTBEHHBIH

XpoMarorpadudeckuii aHaIu3.



4.3.1.IlepeyeHsb J1adOopaTOPHBIX padoT

Ne Ne pazmena u TeMsbl HaumenoBanue nabopaTtopHbIX padoT TpynoemkocTs OneHo4HbIe dopmupyemsie
1/ 1 JUCLIMILTAHBI (MOJTYJIS) (gac.) cpencraa KOMIIETCHIIUU
Beero  (IIpaktnueckas
yacoB  |pabora
1 2 3 4 5 6
2.1.1.21eKTporpaBUMETpUS OIIEKTPOTPAaBUMETPUYECKOE OIpeAesicHHe Mend Hu| 5 5
CBUHIIA B OpOH3e
Ompenenenre Menu B JIIOPATFOMUHUM 5 5 cobeceioBaHH
METOAOM BHYTPEHHETO DIEKTPOIIN3a § o vTeMe MJIK orik-2.1
2.1.2.BonprammnepomeTpust [Tonsiporpaduyeckoe orpeneneHre TaluIus U IITHKa 5 5 (peACTOALICH JTKorK?2.4
TabopaTopHOM
paGoTHI, M JIKorKe.1
Ocrntorpaduyaeckoe orpeneaeHue KaaMust 5 5 iy —
TabopaTopHOM
paboTHI,
2.1.3.Ilorerammmomerpus |[loTeHIHOMETpUIECKOE THTPOBAHHWE COJITHOH U 5 5 o opmIIeHHE
[YKCYCHOM KUCIOT OT4eTa.
[ToTermmoMeTpruIecKoe TUTPOBAHUE XJIOPU- H 5 5
MOU-NOHOB
2.1.4.Konaykromerpus. KoHIyKTOMETpUYECKOE  ONpEeNeleHUuEe  CEpHOU 5 5
KHCIOTHI W cynb(dara Meou TpH COBMECTHOM
[IPUCYTCTBHH
BrICOKOYacTOTHOE TUTPOBAHUE 5 5
Pemrenue 3amay 5




2.2.ATOMHO-PMUCCUOHHBII METOI.

OmnpeneneHre HATPUsS M Kalus B BOJIOIPOBOIHOM
BOJE CIIOCOOOM J00aBOK METOAOM SMUCCHOHHOM
(hoToOMeTpHUH MIaMEHH.

2.2.2.1.
Mornekynsipaas abcopOLnoHHas

CIIEKTPOCKOITHUS
(ciexkTpodoromerpus).

Haxoxnenue cpenHuX 3HAYEHUHM  MOJIAPHBIX
KO3(D(HUIIMECHTOB  TIOTJIONIEHHUS]  OKPAIICHHBIX
pacTBOpOB.

Ananus JIBYXKOMITOHEHTHBIX CHCTEM.
Omnpenenenue xpoMa U Maprasia Ipu COBMECTHOM
MPUCYTCTBUU

@DOTOKOIOPUMETPUUECKOE  ONpPEACIICHUE
Maprasiia MeTozoM J100aBOK

Onpenenenrie Meau B OpoOH3€  METOIOM
T depeHuaIBEHON (OTOKOIOPUMETPUH

2.2.2.2. MonekynspHas
JTFOMUHECIICHTHAS CIIEKTPOCKOITHSL.

OmpenerneHne ypaHa 1Mo COOCTBEHHOMY CBEUCHHUIO
YpaHII-HOHA B pacTBOpax (HocGhOpHOM KUCITOTHI.

IlpoBepka mnpaBuia 3epKalbHOW CHUMMETPUU
CHEKTPOB  TIOTJIOMIEHWS W  JIIOMHHECICHIIUU
pactBopoB Pomammnaa 6K

Onpeznenenrie aTlOMUHUS C MOPUHOM

2.3.  Xpomarorpaduueckue
METO/IbI aHATN3a

OcBoeHHE TEXHUKH XpOMaTOrpapuyecKoro
aHaIn3a.

cobecenoBaHme

o
MPEACTOSIIIEN
nabopaTtopHOH
paboTsI,
BBIITOJTHEHUC.
nabopaTtopHOH
paboTsI,
oopmiteHne
oT4era.

TEM

MK orik-2.1

NKorik2.4
N IKorike.1

Pemenue 3amau




4.3.2. Hepeqeﬂb TEM (BOHpOCOB), BBIHOCUMBIX HA CAMOCTOATEJIBHOEC U3YUCHUE CaMOCTOATEIbHOM paﬁoTLI CTYAEHTOB

No Tema 3ananue DopMupyeMasi KOMIIETEHIIMS NAK

1/
2.1.1. [MoaroroBka K OIIK-1 Cnoco6en) UK onx-1.2
DJeKTpOrpaBUMETPHS. YCTHOMY OITPOCY aHaJIM3UPOBATH U 3HaTh: TeopeTHMYECKME OCHOBbl ~AHAIUTHYECKOH XMMUH,
2.1.2. BosbTamnepomerpusi. HHTEPIPETUPOBATh PE3yJbTaThl | CYIIECTBO pEAaKUMH W IPOLECCOB, HCIONB3YEMBIX B

2.1.3. Tlorernmomerpusi 2.1.4.

XUMUYECKUX AHAMTUYECKOW XWMUW;, TPUHIMIBI 1 OOJIACTH HCIIOIh30BaAHUS
Konnykromerpusi. 9KCIIEPHUMEHTOB, HAONIOJCHUI U | OCHOBHBIX METOJIOB XUMHUYECKOT'O aHaau3a. Nmers
2.2. ATOMHO-9MUCCHOHHBII U3MepeHui npescTaBieHne 00 0COOEHHOCTSIX 00BEKTOB aHAIM3a
METO/.
2.2.2.1. MonekymnsipHas
abCcopOIMOHHAs CIIEKTPOCKOIHS]
(cextpodoromerpus). Hamucanne otueroB mo OIIK-6 Crnocoben N JKorike.1
2.2.2.2. Monekynspras JlabopaTopHbIM [PEeACTaBIIATh pe3ynbTartel | 3HATH: MpPABWJIA  COCTABJICHUS  NIPOTOKOJIOB  OTYETOB
JIIOMUHCCIICHTHAs paGoram CBOEH paboThl B YCTHOM W | XHMHUYECKHX OIBITOB, IPHMEHATH OCHOBHBIC 3aKOHBI XMMHH TIPU
CIIEKTPOCKOITHS IHCHMEHHOM popme B | 0OCY)XJEHHH TIOJyYE€HHBIX PE3yJIbTaTOB, MOATOTOBUTH OTYET O
COOTBCTCTBMM C HOPMaMH M | BRIIIOJIHEHHON pa60Te_
[IpaBWJIaMy, — IIPUHATBIMH B | YmeThb: IPEACTaBUTh PE3YJIbTAThHI OIBITOB U PACUCTHBIX padOT
IPOdeCCHOHAIBHOM COIJIaCHO TPEOOBAHMSIM B JAHHOH 00JaCTH XUMHH

COO00IIIECTBE




4.4. Meroanyeckue YKa3aHusli 10 OPraHU3alUH CAMOCTOSITEIbHON PaGoThl CTYJEHTOB
CamocrosiTesbHas paboTa CTYACHTOB, CBSI3aHHas C TOJTOTOBKOW OTYETOB IO BBINOJHCHHBIM
7a00paToOpHBIM paboTaM, 3aKpEIICHUEM TEOPETUYEeCKOro Marepualia B BHJIEC pELICHUS 3al1ad |
MOJI'OTOBKE K KOJUIOKBUYMaM M YCTHOMY coOecemoBanuio. CTpyKTypa oT4eTa 1O J1abopaTopHOM
pabore:

1. Ilens paGoTEL

2. Teopernueckas 4acTh.

3. BrpmonHeHune pacdeTHBIX, TpapUUYEeCKUX U KOHTPOJBHBIX 3aJaHUd B COOTBETCTBUH C
METOIMYECKUMH YKa3aHMsIMH K KaXX10# padore.

4. BsiBoa (Ha OCHOBE MOJTYYEHHBIX PE3YJIBTATOB).
Metomyeckre peKOMeHJalMK 110 BBITOJIHEHUIO M 00pabOTKe SKCIIEPUMEHTAIBHBIX JTaHHBIX MO Ka)KJIOM
nabopaTtopHoit paboTe OMUcaHbl B METOAMUYECKUX PEKOMEHAIMIX, IOITOTOBJIEHHBIX MTPEenojaBaTesiiMu
kadenps! (cMm. npunoxeHus). [Ipumepsl pelieHus TUMOBBIX 33Jay MPEJCTaBICHBI B PEKOMEHYEMBbIX
y4eOHBIX OCOOMSIX U 3aJaUHUKaX.

4.5. [IpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB) - He NMPeIyCMOTPEHO

V. VUEBHO-METOJAUYECKOE ¥W  WH®OPMAIIMOHHOE OBECHEYEHHUE
TACIATIIAHBI (MOYJIST)

DnekTpoHHas HHGOPMAIIMOHHO-00pa3oBaTelibHasl Cpella YHUBEPCUTETa OOCCIICUMBACT JOCTYI K
ANIEKTPOHHBIM y4EOHBIM H3JaHHUSIM M 3JIEKTPOHHBIM OOpa30BaTeNbHBIM pecypcaM, yKa3aHHBIM B
paboueii mporpamMme TUCIUILTHUHBIL.

[Ipu ucnonb3oBaHuKd B 00pa30BaTENbHOM IPOLIECCE MEYATHBIX M3AAHUNA OMOIHOTEUHBIN QOH
YKOMIUIEKTOBAH MEYaTHBIMU 3JaHUSIMH U3 pacuera He MeHee 0,25 sk3eMIuisipa Kaxaoro U3 W3JIaHuM,
yKa3aHHBIX B pabodeil mnporpamMme IUCHUIUIMHBIL, Ha OJHOrO OOydarollerocs W3 uucia JI,
OJIHOBPEMEHHO OCBAMBAIOIIUX COOTBETCTBYIOIIYIO TUCIUIUIMHY.

OOyuaromuMes o6ecredeH JOCTyll K COBPEMEHHBIM MNpoQecCHOHANbHBIM 0a3aM JaHHBIX U
MH(OPMALMOHHBIM CIIPABOYHBIM CHCTEMAaM.

a) OCHOBHAf1 JIUTEpaTypa

1. AnanuTudeckas xumusi: yueOuuk: B 3 1./ pen. JI. H. MockBuH. - M. : Akanemus, 2008 - . - 23
cM. - (Briciiee npodeccronansHoe oOpa3oBanue: EctectBennsie Hayku). - ISBN 978-5-
76953955-8.

T. 2 : MeTobl pa3aenenus BemiecTs U ruOpuanbie Metoasl ananuza / W. I'. 3enkeBuy [u ap.]. -
2008. - 300 c. : mi. - bubnuorp.: c. 294-296. - ISBN 978-5-7695-3956-5 : Bcero 15

2. Xenue, I'. [Tonsporpadus u BonpTamnepomeTpus. TeopeTrnueckne OCHOBBI M aHATUTUYECKas
npakTuka [OnekrponHsbli pecype] / I'. Xenne. - Mocksa : bunowm. Jlabopatopus 3Hanuii, 2014. -
Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_id=50534. - Pexxum pocryma:
OBbC "UznparensctBo "Jlauw". - Heorpanny. noctymn. - ISBN 978-5-9963-2376-0 :

3. AtomHo-a0copOuuoHHblii ananau3 [Tekcr] : yue0. mocodue / A. A. I'anees [u ap.]. - CII6. :
Jlanb, 2011. - 303 c. : un. ; 20 cm. - (YueOHUKH A7st By30B. CnernuanbHas



0) TONMOJIHUTEJILHAS JINTepaTypa
1.JIedyxoB, B. U. ®usnuko-xuMuueckre METO bl uccaeaoBanus [ Tekcr] : yueb. st moAroT.
OakanaBpoB 1 MaructpoB 1o Harp. 100800 - "ToBaposenenue" / B. U. Jlebyxos, A. 1. Oxapa, JI.
I1. [TaBmrouenkoBa ; pen. A. 1. Oxapa. - CII6. : Jlanp, 2012. - 480 c. : un. ; 21 cm. - (YueOuuku
i By30B. CrieninanbHast TuTeparypa). - buommorp.: c. 479. - ISBN 978-5-8114-1320-1 :

B) CIIHCOK aBTOPCKHUX METOANYECKHX pa3padoTok:
1. XuMu4eckuii JIOMUHecHeHTHbIN aHaam3 [Tekcrt] : Mmeroa. ykazanus / cocT.: A. Y. Kupuos,
JI. T1. llaynuna ; pen. JI. M. lumoBa. - Upkyrck : U3n-Bo UT'Y, 2010. - 40 c. —reoxum (31)

2.Metoa s MuccHOHHOM oToMeTpuu rmiamMeHu [TeKCT] : MeTOJI. yKa3. K PAKT. 3aHATHSM / COCT.:
I'. H. Koponesa, JI. I1. aynuna, JI. A. Typkuna. - Upkyrck : U3a-so UT'Y, 2010. - 24 ¢. reoxum
(31)

3.du3uKo-XUMHYecKHe MeToabl aHamu3a [Tekcr] : mertoa. yka3. - Upkyrck : M3a-Bo UT'Y, 2021

Y. 2 : Dnexkrpoxumudeckue metoapl aHanmm3a / coct. H. ®. AmpenkoBa [u ap.] ; peu. I
E.A. latkoBa. - 2021. - 56 c.  reoxum (100 »xk3.)

1) 0a3bl JAHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBI

. www.elar.usu.ru/.../1569/1/1333921 exam.pdf

. http:www.ksu.ru/chmku/docs/kn4_06.rtf

. www.xenoid.ru/.../chem_books_download.php

. http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_14.html

. http:www. Ftchemistry.dsmu.edu.ua/ana_him/lek_1-16html
. http:/www.edu.ru./db/portal/spe/archive.htm

. http:www.krugosvet.ru/.../Himiya analiticheskaya.html

. http:www.edu.ru/window/library?p...

. http:www.novedu.ru 10. http:www.newlibrary/ru/.../analiticheskaya himiya
11. http:www.anchem.ru

12. http:www.ximicat.com/index.php?...chemanalytica.com/-

[N
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http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php
http://www.xenoid.ru/.../chem_books_download.php

VI.MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI
6.1. YueOHo-12a00paTopHOE 000py/I0BaHNE:

KabGunerst

Ne240, 242, 339 ocHameHsl 00OpyIOBaHUEM,

KOMIUICKTaMH  I1JIaKaToOB,

MCTOANYCCKUMHU YKa3aHWSAMU HNPCAHASHAYCHHBIMU IJIA ITPOBCICHUS Ha60paTOpHI)IX 3aHATHH

Nem/m | HaumenoBanune Konnyectso
1. Bopsusie 0anu 2
2. Texuuueckre BeChl 2
3. AHaTUTHYECKIE BECHI 2
4. ITunerku JIOCTaTO4YHOE
3 Broperx KOJTMYECTBO JIJIsI
Ka)/IOTO CTy/IeHTa

6. Kon6s1 st TuTpoBaHus
7. HWIAHAPHI
8. MepHbie KOIObI
9. MydenpHBIC TICUH 2
10. CymmibHble mKadbt 2
11. Ionsporpad LP-60 1
12. Ocmmnnorpaduyeckuit mojsiporpad 1
13. [Morenimomerpsl JITIM-60m 2
14. Honomepbl 3
15. KonmykromeTph 2
16. BBICOKOYaCTOTHBIA TUTPATOP 1
17. YcraHoBKa IS TIPOBEACHHS DJICKTPOITH3a 2
18. YcraHoBKa U IPOBEACHUS BHYTPEHHETO AJIEKTPOIH3a 1
19. Xpomatorpadsr «Mummrxpom -1»
20. ®doroanexrpokonopumerpel KOK 2
21. Cruexrpodoromerp “Specol” 1
22. dorometp mIamMeHHbI 1abopaTtopHbri OITJI-1 2
23. MoHoxpoMaTop yHUBEpCcalIbHbIH YM-2 1

28. | Ocserurenun OU-18 2

29. | Jlammer CB/I-120A 4

30. | ®OTORNEKTPOHHBIE YMHOKHTEIH 4

31. | Bempsamutenu ctabunusupoBanubie BC-22 2

32. | MukpoamnepMeTpsl 2

yHTHI 2

33.




VII.OBPA30OBATEJIBHBIE TEXHOJIOT' MU
B npouecce uzydeHus TUCUMILUIMHBI UCIIOB3YIOTCS KaK TPAJULMOHHbIE TaK U HMHHOBALMOHHbIE

TEXHOJIOTUM, AKTUBHBIE M  WHTEPAKTHUBHBIE METOABI W  (GOpPMBI  OOyUeHHs: TEXHOJOTHUs
0OBSICHATEIbHOMIUTIOCTPATUBHOTO OOBSCHEHHI C 3JIEMEHTAaMH MPOOJIEMHOTO M3JI0KEHUs, TEXHOJIOTHUS
po(hecCHOHATFHO-OPUEHTUPOBAHHOTO O0YYEHUS, JIEKIIUHN, 00BICHUTEIHHO-WILTIOCTPATUBHBIM METOA C
AIIEMEHTAaMU MPOOJIEMHOTO U3JI0KEHUs, KOHTPOJIbHBIE U JIAOOPATOPHBIE PAOOTHI, KOJUIOKBHYMBI, pa30op

KOHKPETHBIX CUTYaLlUH.

VIII.OOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISAA 1
IMPOMEXYTOUYHOMN ATTECTAIIIA

@DOH/IBI OIEHOYHBIX CPEACTB IO TUCIUILIMHE IMPEICTABISICT COO0M KOMILJIEKT BOIPOCOB IS
MPOBEJICHUST TEKYIIEr0 KOHTPOJII U TPOMEKYTOYHOW aTTecTallud OOyJarolIuXCcs MPEJICTaBICH B
JTAHHOM pa3jelie POoTPaMMBbIL.

Ouenounnie cpeacrna (0OC):

11.1. OueHouHble cpeacTBa AJisi BXOJHOTO KOHTPOJISI — HE IPEAYCMOTPEHBI.

11.2. OueHouHble CpEACTBA TEKYIIETO0 KOHTPOJS - KOJUIOKBHYMBI, KOHTPOJIbHBIE pPaOOTHI.
Haznauenune ounenounsix cpenct8 TK - BbIsIBUTH CcPOPMHUPOBAHHOCTH 3JIEMEHTOB CIEIYIOIIUX
komnerenuii  OIIK-1, OIIK-2, OIIK-6. (MK onk-12, WAK onk-21; WAKomk2.4; MAKomke.1).
®opmupyrorcs B cooTBercTBUU ¢ JIHA yHuBepcuTeTa B BHZI€ YCTHBIX ONPOCOB, KOJUIOKBUYMOB,
BBITIOJTHEHHS JTa00PATOPHBIX PabOT M 0(POpMIICHUS OTUETOB.

Bonpocs! 1711 NOAT0TOBKHU K KOJUIOKBHYMAaM JJIeKTPOrpaBUMeTPHs

1. DIIEKTPOJIN3. 3aKOHBI AJIEKTPOJIU3A.
2. CxeMbl KaTOJJHOTO U aHOJHOTO MPOLIECCOB MPH AIIEKTPOJIN3E.
3. Du3nyecKue U XUMUYECKHUE YCIOBUS POBEICHUS 3JEKTPOIN3a U UX BIUSHHUE Ha

Ka4yeCcTBO BBIJEIAEMOI0 OCajKa.
4. DIEeKTPOrpaBUMETPUYECKOE ONIPEETICHUE METAJUIOB U3 PACTBOPOB, COAEPIKAILINX
HOHBI HECKOJIBKUX METAJIJIOB, 3JIEKTPOJIN3 ¢ KOHTPOJIEM JIEKTPOIHOTO MOTEHIMANIA.
S. Hanpsoxenue pasnoxenus, nepenanpsbkenue. [lonspuszanus u e€ Bubl
(xuMuUecKast, HIEKTPOXHUMUYECKast, KOHIIEHTPALIMOHHAs), CIOCOOBI YCTPAHEHHUS.
[Tonsipu3alinoHHBIE KPUBBIE.
6. BHyTpeHHuU 311eKTpon3. DIeKTPOIU3 C pPTYTHBIM KaTo0M.
Konaykromerpus
1. Teopetnueckoe o6ocHoBaHNe MeToa. [IpsiMast 1 kocBeHHast KOHAYKTOMeTpus. O0nacTu
IIPUMEHEHMSI.
2. ConpoTusieHue. DIEKTPOIPOBOJHOCTE. Y IebHAs dIEKTPOIIPOBOAHOCTD,
SKBHUBAJIEHTHAs AJIEKTPOIPOBOJHOCTD, MOJIIPHASI 2JIEKTPOIIPOBOTHOCTE.
3. H3mepenne >IeKTponpoBOHOCTH (CONPOTUBIICHHS) PACTBOPOB AIIEKTPOIUTOB. Cxema
Moctuka Kosbpaymia. ITocTossHHas Aueiiku, €€ NpakTUIeCKOe ONPEIEIICHHUE.
4. Konpnykromerpuueckoe tutposanue, onpeaenenue K. T.T npu KOHIyKTOMETpUUECKOM
TUTPOBAaHUU. BUbl KpUBBIX U KOHAYKTOMETPUYECKOM TUTPOBAHUHU.



S. Xapakrep 3aBUCUMOCTH YJI€IIbHOM AJIEKTPOIPOBOJIHOCTH OT KOHLIEHTPALUU PacTBOPA,
TEMIIEpaTyphl, BA3KOCTU CPEJIbIL.

6. [IpunHuun BeicokoyacToTHOrO TUTpOoBaHus (BU-TuTpoBanue). Sueliku, ucnoip3yemsle B
BUYturposanuu. Q-, F-, Z- tutparopsl. Kpussie BU-TutpoBanusi.

IHorenunomerpus

1. Teopernueckoe obOocHoBanme wMmeronaa. [IpsiMas W KOCBEHHAas TOTEHIIMOMETPHS.
VYpaBHeHHE  3aBHCHUMOCTH  JIEKTPOJHOTO  IMOTEHUMala  OT  KOHUEHTpauuu  (QKTHBHOCTH)
MOTEHLHUATIOTIPEETSIOUIUX HOHOB.

2. WNuaukaTopHble NIEKTPOJBI, DJEKTPOJbl  CpaBHEHHS, MX GyHKIMH,

TpeOOBaHUs, IPEIbIBISIEMbIE K HUM.

3. [loTeHnMoOMeTpUYECKOE TUTPOBAHUE MO PA3JIMYHBIM THUIIAM XUMHUYECKON peakIuu.
@akTOpBl, ONpEACIAIOIINE BEIWYMHY CKadyKa NOTEHIMalIa MHAUKATOpHOro siekrpoga B K. T.T. Ha
KPUBBIX IOTEHIIMOMETPUYECKOTO TUTPOBAHUHU.

4, @DakTOpHI, OMPEACISAIONINE BO3MOXHOCTh JTU(M(EPEHIINATBEHOTO OMNpPEACICHNUsT HOHOB,
OJM3KHMX TI0 CBOWCTBaM PAacTBOPOB, MX CMeCeH (THTPOBAHHME CMECH KHUCIOT, CMECH IaJIOTCHHUI-HOHOB)
METO0/I0M MoTeHIoMeTprueckoro TutpoBanus. llonssporpagus

1. TeopeTndeckne OCHOBHI  MeToja. [IpuHIUNMambHAs cXeMa  YCTAaHOBKH  JUIS
MOJISIPOrPAPUIECKUX OMIPEICITICHUM.

2. VYcnoBust MpoBeieHUs JIEKTPOIIN3a B MOJISPOrpaduu.

3. Bonbramnepnas KpuBas, ed pacmudpoBka. KonmuuecTBeHHbIli  ©

KaueCTBEHHBIN MOJsIporpaduuecKuii aHaIn3.

4. Kputepun ompeeNeHus KOHIEHTPALUU u MIPUPOIbI JernoJsipu3aTopa.
[Tonsiporpaduyeckuii CIIeKTp.

5. VYpaBHEHHE 3aBUCUMOCTH TIpeaeabHOTO TU((Y3MOHHOTO TOKAa OT KOHIICHTPAINH
JeToJspr3aTopa.

6. [ToaroToBka pactBopa K mossiporpagupoBaHuio. YcrpaHeHue (akTopoB, MCKAKAIOIMINX

BOJIbTAMITIEPHbBIC KPUBbIC (PACTBOPEHHBIH KUCIOPO, MAKCUMYMBI1-r0 ¥ 2-r0 poja).
7. Ocmwnorpadguueckas nossiporpadusi, e€ oMM, 0COOEHHOCTH U MPEUMYILECTBA IO
CPaBHEHHUIO C KJIACCUYECKOW BOJIbTAMIIEPOMETPHEH.

ATOMHO-I?MUCCHOHHBII METOL.
I.CYH_IHOCTL A OCHOBHBIE OCOOEHHOCTH METOJa. HpI/IHLII/IHI/IaHBHaH cXeMa aTOMHO-

HMHUCCUOHHOTO CIIEKTPOMETpA.

2.Ilnamst - MCTOYHHMK aToMH3alMd U BO30yxaAeHus. DakTopsl, BIMAIONIME HAa KOJUYECTBO
cBOOO/IHBIX aTOMOB B IIJIAMEHH.

3. OU3UKO-XMMUYECKHE MTPOLIECCh], MPOUCXOSAIINE B IJITAMEHH.

4 VIHCTpyMEHTallbHbIE U CIEKTpaJbHBIE IOMEXH, CHocoObl ux ycTpaHeHus. OcoOeHHOCTH
MOJATOTOBKH ITPOOBI U €€ BBEIEHUS B IIaMsl.

5.KayecTBeHHBIN M KOJIMUECTBEHHBIH aHAIN3 aTOMHO-3MHUCCHOHHBIM METOI0M.

6.CriekTpabHO-aHATUTHYECKHE XapaKTepUCTUKH KaJlisl, HAaTPpUs U KaJbIusl. MeTposiornueckue
XapaKTepUCTUKU U aHATUTUYECKHE BO3MOYKHOCTH METO/1a.

MouexyasipHasi aGcopOHOHHAs cieKTPockonus (cnexkrpodoromerpus).

1.IIpunuunuaneHas cxema npubopa. Knaccudukanus anmapaTypbl ¢ TOYKHM 3pEHHs CIIOcoOa
MOHOXpOMaTH3aIMHU (POTOMETPBI U CIIEKTPOPOTOMETPHI).




2.3aKOHBI TIOTJIOIICHUSI DJIEKTPOMArHUTHOM SHeprum pactBopamMu. OCHOBHbBIE TNPUYMHBI
OTKJIOHEHUS OT OCHOBHOT'O 3aKOHA CBETOIIOTJIOIICHUSI.

3. Onrtuyeckas IUIOTHOCTb, HPOIYCKaHWE, MOJSIPHBIA  KOO((UIMEHT  MOTJIOUICHHUS.
AJTITUBHOCTH ONTUYECKON TNIOTHOCTH.

4.CBsi3b XMMUYECKON CTPYKTYpPHl COCIMHEHHS C a0COPOIMOHHBIM CIIEKTpOM. OCHOBHBIEC THUIIBI
(OTOMETPUPYEMBIX CUCTEM.

5.YcnoBus npoBeneHus: HOTOMETPUUECKUX OTIPEICIICHUH.

6.Ab6comoTtHeld 1 auddepeHnnanbHbIl BapuaHThl aHaiuu3a. AHaIM3 MHOTOKOMIIOHEHTHBIX
CHCTEM.

7.DoTOMETPUYECKOE TUTPOBAHHUE.

8.CriocoOsI ompeieNieHnst KOHIIEHTPAIH BEIIECTB.

9.MeTposiorHuecKue XapaKTepPUCTUKH W aHAIUTUYECKHE BO3MOXKHOCTH CHEKTPO(POTOMETPHUH.

MoJiekyasipHasi JIOMUHECIIEHTHAS CTIEKTPOCKONM .

1.Knaccudukarus BHJIOB JTIOMHUHECIICHITNT 1o HUCTOYHHKAM
BO30YX ICHUSI(XEMUITFOMUHECIIEHIINS, OMOJIFOMUHECIICHITHS, AEKTPOJTFOMUHECIICHITHS,
(OTOIFOMUHECIICHITUS | JIP.); MEXaHU3MY U JTTHTEIbHOCTH CBEUYCHHUS.

2.@nyopecueHnus U (HochOpeceHINs ¢ TOYKH 3PEHHsST JEKTPOHHBIX Tepexo10B. CBedeHne
JTUCKPETHBIX IEHTPOB U PEKOMOMHAITMOHHOE CBEUCHNE.

3.0OCHOBHBIEC CIIEKTpAIbHBIC XapaKTEPUCTUKH JIIOMHHecHeHnun. [lpaBmino Crokca, 3aKOH
CroxkcaJlommernsi, mpaBuiio 3epkajibHON cuMMeTpuu JIEBIIMHA.

4. DHepreTUYeCKuil M KBAaHTOBBIN BBIXO]I TIOMHHECIICHITNHU. 3aKkoH BaBuiona.

5.MaKTopbl, BIUSAIONME HA UHTEHCUBHOCTD JIIOMUHECHEHIIUH. TyIeHne JIOMUHECHEHIIUU U ero
BHU/IB.

6.Peakiuu, ucrosib3yemMble B IIOMUHECHEHTHOM aHAJIN3e.

7.Anmapatypa  JIOMHUHECHEHTHOTO  aHaju3a. MeTpOJIOTHYECKHEe  XapaKTepUCTHUKU U
aHAJIUTUYECKHE BO3MOXKHOCTH METO/1a.

Xpomarorpadguyeckne MeTobl AHAIU3A

1.0Onpenenenue xpomarorpaduu. Bumel skunkoctHor xpomarorpaduu. BeicokodddexkTnBHas
xukocTHas xpomatorpadus (BOXKX). Ipeumymecra BOXX.

2.CxeMa xuaKocTHOTO Xpomarorpada. Hacocel, KOJTOHKH.

3.I'eomeTpudecKkuii, WUCKIIOUCHHBIA - BHEIIHWA, BHYTPEHHUW M MEPTBBIM OOBEM KOJIOHKH.

4.HopmanbHo-(]a30Bbiii U 0OpaiieHHO-(ha30Bblid BapuaHThl. [loJIsipHBIC W HEMOJISIPHBIC HETIOIBHKHBIC
(ha3bl ¥ IPUHITUIIBI KX BBIOOPA.

5.MomdunrpoBaHHbIC CUITMKATSIM KaK COPOCHTHI.

6.IlonBmwxHbBIE (ha3bl.

7.OCHOBHBIE napameTpsl xpomarorpaduu: CEJICKTUBHOCTh u 3P PEKTUBHOCTD
XpoMarorpaduyeckoro pasjesneHusi, KoahpPUIHEHT aIcopOLuu.

8.KauecTBeHHBIN 1 KOJIMUYECTBEHHBINH XpoMaTorpaduuecKuil aHaau3

11.3. OueHouHsble cpecTBa JUIsl TEKYIIEH ycrieBaeMocTu popme 3ayera



H.]'IaHI/IpyeMble pe3yJdbTaThbl oﬁyqe}mﬂ AJIs (l)OpMI/Ip()BaHI/Iﬂ KOMIIeTeHII il

NHauKaTopbl 10CTHIKEH U Pe3yabTarhl 00yueHusi (3HATH, ITpouenypa oueHuBaHust
KOMIIETEHITN T yMeTb, BJIa1€Th)
OINK-1.2 [Mpemnaraer | 3HaThb: TEOPETHYCCKUE ocHoBbl| CobecenoBaHue 110 TEME
HHTEPIT €3yJIbTaTOB .
P IHHX 3KCIIEe besy AHAIIUTUYECKOU XUMUH, CYLLECTBO n1abopaTopHbIX pabor.
_ (Cmorpu. BOIIPOCHI
pacdeTHo IeCKHX  pabo JUIf TEKYIIEro
c [OJIb30BAHUEM  [PEAKIIU u MPOIIECCOB,
KOHTPOJIs)
TCOPETHU OB 1 HOBBIX B 6
o BIITOJIHECHHUEC JIA0OPATOPHBIX
Tpaauir UCIIONB3YEMBIX B AHATHTHYECKOM patop
pasenos pabor.
XHUMUH, MIPUHIHAIIBI u O6HaCTI/I
HUCIIOJIb30BaHUS OCHOBHBIX METOA0B
XUMUYECKOTO aHaM3a. Nmerb
npejcTaBlieHue 00  0COOCHHOCTSX
00BEKTOB aHaN3a.
VYMerb: IOArOTaBIMBATH  OOBEKTHI
HCCIICJIOBAHUS JUTSE aHaym3a,
IIPOBOANTH OKCIICPUMEHTAJIbHBIC
WCCIICZIOBAHUS 110 3aJ]aHHON METOJUKE,
paboTtathb Ha armaparype,
NpUMEHSEMONH B aHAMTHYECKUX
HCCTIe/IOBAHUSIX,
Bnanerb: HaBbIKAMH  NPHUMEHECHUS
TEOPETUIECKUX OCHOB MPH MPOBEJCHUU
AHATUTHICCKUX peaknuit JUTSt
OIpE/IETICHUs] DIIEMEHTOB B Pa3JIMYHBIX
00BEKTax.
NAaK OmK-2.1 Paboraer ¢ | 3uarb: mpaBuia W HOpMbl TexHuku | CoOecemoBaHUeE IO TeEME
XMMHMYECKUMH  BEILIECTBAMHM  C | Ge30MacCHOCTH npu  pabore ¢ | JIaOOpaTOPHBIX padoT.
COOJIFOZCHUEM  HOPM  TEXHHKH | X{MHYECKHMH peakTuBamMu u (Cmorpu. BOITPOCHI TS
GesornacHoCTH (1)I/ISI/I‘ICCKI/IMI/I an6opaMH TEKYIIEro KOHTpOJ’IfI)
BeinonHenne nabopaTopHbIX
pabor.




N/1Kormk2.4 ITpoBoauT
MCCIICZIOBAHUSI CBOWCTB BELICCTB H
MaTepuasoB C  HCIOJIb30BAaHHEM
CEpPUITHOTO Hay4HOI'O
000pyIOBaHUS

3HATh: OCHOBHEIC
HEOCTaTKHU Pa3IUYHBIX
HCCIICIOBAHUS CBOMCTB
MaTepHaioB

JOCTOMHCTBA H
MCTOOB

BEIIECTB H

YMeTh: MPOBOAUTH NIPOCTHIC OTEpaIluU
(knaccuduKkanus BelecTB, COCTABICHUE
(hbopMyJI, CXEM TIPOIIECCOB, MEPBUYHBIM
AHaN3 Pe3yJbTaToB U T.I.) C YYETOM
00IInX 3aKOHOMEPHOCTEH,
(hopMyTHUpPYEMBIX B paMKax
AHAJIUTUYECKOU XUMUU
Buaaners:
[PECTaBICHUSMHU
XUMHH, OCHOBAMH XMMHYECKHX METOZI0B
aHaIn3a HEOPTraHUYECKUX u
OpPraHUYECKUX COEIMHEHUH,
METO 00T e BBIOOpA METOIOB
aHaJIM3a, UMETh HABBIKH UX MPUMEHECHUS
[pH  MPOBEJACHUM  aHATUTHYECKHX
[peaKIUil TSl ONPENeICHUs JIEMCHTORB B
[Pa3IUYHBIX 00BbEKTaX.

TEOPETUYECKUMU
aHAJINTHYECKOU

CobecenoBaHme 10 TeMe
mabopaTopHBIX padoT.
(C™motpu. BOIIPOCHI

TEKYILEro KOHTPOJIs)

BrinonHeHne nabopaTopHbIX
paboT.

IS

/1K orike 1 [Mpencrasiser
pe3ynbTaThl paboThl B BHJIE OTYETA
0 CTaHAapTHON (GOpMeE Ha PYCCKOM
SI3BIKC

3HaTh: InpaBuiia COCTaBJICHUA
IIPOTOKOJIOB OTYCTOB XUMHUYCCKHX
OIIBITOB, IIPUMCHATH OCHOBHBIC 3aKOHBI
XUMHH IIpU 06Cy>K,I[CHI/II/I IMOJTYYCHHBIX

pE3yNbTAaTOB, TOATOTOBUTH OTYET O
BBITTOJTHEHHOI pabore.
YMeTb:  MPEICTaBUThL  PE3yJIbTATHI

OIBITOB M PAaCYETHBIX pabOT COrJIaCHO
TpeOOBaHMAM B JAHHOH O0JIACTH XUMUH
Biagers: HaBBIKAMH  TIPEICTaBIICHUS
pEe3yIbTaTOB  COOCTBEHHBIX  HAYYHBIX
M3BICKAaHWUH B KOMITBIOTEPHBIX CETSAX U

MH(OPMaIMOHHON Hay4HOA

00pazoBaTenbHON cpene

Odopmitenne OTYETOB
ImabopaTOPHBIM paboTaM.
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MarepuaJibl 1Jisl NPOBEAEHUS TEKYIIEr0 KOHTPOJIS 3HAHU CTY/I€HTOB MpPeACTABJIEHbI B
pasnenax 4.3.1 u 4.3.2., rnase VIIL

Kpurtepuu oneHuBaHus pe3yJibTaTOB 00y4eHuUs! (1J1 MOJTy4YeHHs 3a4eTa):

1. HeoOxomuMo BeIMOMHHUTHE16 mabopatopHbIX pabor. Kaxmas pabora omeHHBacTCS
MakcuMyM Ha 4 O6amta. OIeHUBASTCS TEXHUKA BHITIOJTHEHHS, 0(OPMIICHHE OTUETOB.

2. TlpemycmoTtpeno 8 cobecenoBanuii. Kaxkaas Tema olieHUBaeTCss MAKCUMyM Ha S5 OaioB.

JIaGopatopHasi paboTa CYMTAETCS BHIIOJIHEHHOW €CITH:

1) mnpemocraBiieH MUCBMEHHBIH OTYET IO JIA0OPATOPHOW pPaboOTe, BHITOJIHEHHBIA IO
YCTaHOBJIEHHBIM TPEOOBaHUSM;

2) NPHUCYTCTBYET 3alKMCh O BBIMOJHCHHH pabOTHl B IJKypHAJAC TNPENoJaBaTeNs WM
MPUCYTCTBYET TOAIMKUCH MIPETIOIaBaTelIs B TPOTOKOJIE BRIMIOTHCHUS Ja00paTOpHOH paboThI cTyneHTa. Bo
BCEX JPYrHX clydasx paboTa cuuMTaeTcs HEBBINMOTHEHHOM. OTBETCTBEHHOCTh 3a HEBBINOJIHEHUE
YCTaHOBJIEHHOTO KOJIMYECTBA JJAOOPATOPHBIX PAOOT MOTHOCTHIO JISKUT Ha CTYIICHTE.

Jlst monmy4yeHus 3a4eTa Heo0xouMo HabpaTh MUHUMYM 60 0ayioB.

Hesauer craBUTCS, €Clii B YCBOCHHHM MaTepuala HMEIOTCS TPOOENBbI: OTICIBHBIC YMEHUS
HEJ0CTATOYHO YCTOMYMBBI, OCHOBHOE COJCpKAHKME MaTepraia He YCBOCHO; HE MOJTHOCTHIO BBITTOJTHEHBI
nabopaTopHbIe pabOTHI M HE TPEICTABICHBI OTYETHI 1O Ja0OpaTOPHEIM paboTaM.

OneHouHbIe CpesiCTBa AJIs TPOMEXKYTOUHOH aTTecTaly B (popme dK3amMeHa

MPUMEPHBIN NIEPEYEHB BOITPOCOB K DK3AMEHY
1. OU3NKO-XUMHUYECKUE METOJABl aHaIu3a, UX MECTO B PNy AHAJIUTUYECKHMX METOJOB.
Knaccugukanus pu3nko-xMMUYECKHX METO/I0B aHAJIN3A.

2. CxeMa npoBeJeHMs aHalIM3a METOJOM SMHUCCHOHHOM (OTOMETpUHU IJIAMEHH, YCIOBUS
npoBeAeHus aHaiau3a. OCHOBHBIE y3JIbl IIIAMEHHO-(OTOMETPUUECKON .yCTaHOBKH.

3. XapakTepucTHKa IUIAMEHU KaK HCTOYHUKA BO30YXIeHHs. MexaHusM BO30yXKAEHUS
CIEKTPOB B Iu1aMeHu. O01as cxemMa IpoLeccoB MPOUCXOAAIIUX B INIAMEHH.

4. Bunsl momex B Mertone (OTOMETpHM IUIaMEHM, MX YycTpaHeHue. BiumsHue ¢uznko-
XMMUYECKHUX CBOMCTB pacTBOPA Ha pe3y/bTaThl aHAIN3A.

S. OcHOBHBIE ~ MapaMeTpbl,  XapaKTEpPU3YyIOLIUEe  JJIEKTPOMArHUTHOE  M3JIy4EHHE.
IIpoucxosxaeHue CneKTpoB U3aydeHus U norioueHus. [lonsTue o nsere pacTBOPOB.

6. OCHOBHOM 3aKOH CBETOINOIJIOLICHHUS pactBopamu. OnTHyeckass IUIOTHOCTb U
IIPOITyCKaHME, UX CBS3b C KOHIIEHTPALUEN U IPEIENIbl N3MEPEHUH.

7. [Tonsitue o crekrpax morjoueHus. MoJspHbIi KOA(QQUIHUEHT HOIJIONEHUs Kak Mepa
YYBCTBUTEIBHOCTH (POTOMETPUUECKOI peaKIiH.

8. JuddepeHunanbHplii  BapuaHT (POTOMETPHUUECKOTO METOJAa, €ro JIOCTOMHCTBA H
BO3MOYHOCTH.

9. Tumns! poTOMETpUPYEMBIX CHCTEM H YCIOBHS (POTOMETPHUUECKUX OTIPEIEICHUH.

10.3akon  doroddpdexra. DoTodnemMeHTh, UX TUNBL CBETOPUIBTPHI W WX Ha3HAuYCHUE.
OnTrueckas cxema (pOTOITEKTPOKOIOPUMETPA.

11.0cHOBHBIC y3Jibl U TNPUHIOUIIHUAIIBHBIC CXCMbI HpI/I60pOB U YCTAHOBOK, HCIIOJIb3yECMbIX B
OIITHYCCKUX MCTOAAX aHaJIn3a.



12.4Bnenue momuHecueHUuMd. OTiMuMe JTIOMUHECUEHUHUH OT JPYrUX BHJIOB HU3JIyUYCHHUS.
Knaccudukarus sBIeHUN JTFOMUHECIICHITUN.

13.®ayopecuenuus 1 pochopectueHIHst ¢ TOUKH 3pSHHS JIEKTPOHHBIX MEPEX0I0B.
14.CBs3p CHEKTPOB MOIJIONICHUSI U JtoMuHecHeHuu. 3akoHel Ctokca u Crokca - Jlommens,

Basunosa. IIpaBuiio 3epkanbHON cumMerpun JIeBmmHa.

15.BbIxos JIFOMMHECLEHIIMU: SHEPreTUUYECKUA U KBAHTOBBIM, CBS3b MEXKIY HUMU. TylieHue
JIOMMHECHEHIMU. Bl Tymenus.

16.0cHOBHBIE 3Tambl pa3BUTUS KUAKOCTHOM Xpomarorpaduu. Mecro BOXX B coBpemeHnHol
AHAJIMTUYECKON XUMHH, €€ BO3MOKHOCTH U JJOCTOUHCTBA.
17.Knaccudukanus xpomarorpadguyeckux MeTo/I0B aHaJIn3a.

18.Cop0OenTsl, ucnoaszyembie B Metosie BOXKX. TpeboBanusl, npeabsaBiasieMble K HUM.
19.UckntoueHHbIN, CBOOOIHBIN, MEPTBBIH U T€OMETPUUECKUI 00bEM KOJIOHKH. YEepKUBAaHUE B

XpomaTorpaduyeckoil KoJOHKe.

20.Teopust Tapenok B xpomarorpaduu. daxtopsl, Bausiomue Ha 3PHEKTUBHOCTH KOJOHKH.
CummeTpus nuka.

21.Xpomartorpadusi Ha « oOpaméHHBIX (a3zax », OCHOBHBIE 3aKOHOMEPHOCTH. Bumis
COEJIMHEHUH, OIpeIeNIIEMbIX C TOMOIIIbIO 00palieHo-(pa3HbIX COPOEHTOB.

22. ®oroMeTpuUecKoe TUTpoBaHUe. Buabl KpuBbIX B POTOMETPUUECKOM TUTPOBAHUU.

23.CrnocoOsbI ompeesieHns: KOHIIEHTPAllUA PacTBOPOB, UX JTOCTOMHCTBA U HepocTaTku. Obmactu
MIPUMEHCHHSI.

24.OneKTporpaBUMETPUIYCCKUI  aHan3. TeOopeTHYeCKHe OCHOBBI, OOJACTH TPUMEHEHUS,
anmaparypa.

25.3akonb1 @apazes.
26.1Tonspuzanus snexkrpoaa. Buapl nonaspusaiuu: 3MeKTPOXUMUYECKasi, KOHIEHTPAllMOHHAs

CHOCOObI OJJABJICHHUS.
27 HampsikeHue pasiioskeHus, nepeHanpsbkenue. llepenanpsbkeHue mpu BbIAEICHUH BOJOPOJA
Ha 3JIEKTPOJIaX U3 Pa3IUYHbIX METAIIJIOB.

28.1Tonsipu3alimOHHBIE KPUBBIE.
29. dusnueckre U XUMHYECKHUE YCIOBHSI MPOBEICHUS AJIEKTPOJIN3a, OMpEIesIoNiie CBONCTBA

O0CaJiKa, BBIACJIAIOIICTOCA Ha 3JICKTPOJdax. yCKOpeHHHﬁ QJICKTPOJINU3.

30.Buyrpennuii snextponu3. Teoperudyeckoe OOOCHOBaHHWE, ammaparypHoe odopmieHue,
o0yacTu MPUMEHEHHUsI, TPEUMYILECTBA IO CPABHEHHIO C KIIACCUYECKOM IEKTPOTpaBUMETPUEH.

31.0nexTponu3 ¢ PTYTHBIM KatoaoM. Teopernyeckoe OOOCHOBaHHE, ammapaTypHOE
odopmiieHre, 006IaCTH MPUMEHEHUs, MPEUMYILEeCTBA M HEAOCTATKU IO CPAaBHEHHUIO C KIACCHYECKUM
ANEKTPOJIU30M.

32.HOJ’I$IpOFpElCI)PI‘-ICCKPII>i MCTO/J aHaJIr3a. TeOpeTI/I‘ICCKOC O6OCHOBaHI/Ie, MMpUHOUIIHAJIbHAA CXEMa
YCTAHOBKHU JIS BBITIOJIHCHUW S aHAJIN34. YcnoBus MIPOBCACHUA JJICKTPOJIN3a B nonﬂporpa(bnn.

33.BonprammnepHas kpuBas. OcTaTOYHbII M TpeAeibHbI TOKH. AHATUTHYECKHE CUTHAJIBI
KOJIMYECTBEHHOT'O M KAUE€CTBEHHOTO IMOJIIPOTpapuUecKoro aHalIn3a.

34.HO,Z[FOTOBK3. pacTtBOpa K HOJ'IHpOFpa(I)I/IpOBaHI/IIO. yCTpaHCHI/IC HCTOYHHUKOB, HCKaXXaromux
BOJIBT - aMIICPHBIC KPUBLIC (paCTBOpeHHHﬁ KHCJIOPOJ, MAKCUMYMEI IIEPBOTO U BTOPOT'O poz[a).



35.0cuumtorpaduyeckas nosisporpadus. [IpuHnunuansHas cxeMa yCTaHOBKU TSI BBITIOJTHEHUS
ananu3a. JlocrouncTsa ocumsuiorpadguyeckoit moisporpaduu mo CpaBHEHUIO € KIACCHUECKOM.

36.IToTeHIMOMETPUYECKII ~ METOJ  aHanu3a. [eopeThyeckoe OOOCHOBaHHE  METOJA.
WHaukaTOpHbIE 31EKTPOABI M 3JIEKTPObl CpaBHEHUSA. DYHKIUU 3IIEKTPOJIOB, OCHOBHBIE TpeOOBaHMS,
MPEABSBISAEMBIE K MIEKTPOJAM.

37.Ilpumeppl IPAKTUYECKOIO HUCHOJb30BAaHUS MPSMOIO BapUaHTa IOTEHUUOMETPUH B
AQHATTMTHYECKUX IesaX. DaxkTopsl, ONpeNeNsionne BbIOOp HHIMKATOPHOTO 3JIEKTpoJa, Hamboiee
yrnoTpeObiisieMble MHANKATOPHBIE SJIEKTPO/IBI.

38.I10TeHIMOMETPUYECKOETUTPOBAHUE - KOCBEHHBIM BapHaHT MOTEHIMOMETpUU. TexHuKa
BBINIOJIHEHUST aHan3a. BUIbl KPUBBIX MOTEHIHMOMETPUUYECKOTO THUTPOBAHUS, CHOCOOBI OMNpeaeeHus
KOHEYHON TOUYKU TUTPOBAHUSI.

39.@axTopsl, ONpEaeNAIONINe BEIMYMHY CKauKa MOTEeHIMalla UHIUKATOPHOTO 3JIEKTPo/ia BOIU3U
MOMEHTA 3KBUBAJIEHTHOCTH IIPH HUCIIOJIb30BAHNHN PA3INYHBIX TUIIOB XUMUYECKUX PEAKIIHII.

40.KoHOyKTOMETpUYECKUI METOJ| aHajiu3a. OJEKTPONPOBOJHOCTb, 3aBUCUMOCTh €€ OT
KOHLIEHTpAllMK W TeMIepaTypbl. YjAenbHas W OKBHUBAJIEHTHAs 3JIEKTPONpoBogHOCTU. Obnactu
MPUMEHEHHSI KOHIYKTOMETPUH, TPEUMYILECTBA U HETOCTATKH METOa.

41.IIpsamass m KOCBEHHas KOHIyKTOMeTpHs. IIpuMepbl NMpakTUYEeCKOro NMPUMEHEHUs IPSMOTo

BapuaHTa KOHOAYKTOMETPHH.

42. DKCIIEpUMEHTAJIbHOE M3MEPEHUE SIIEKTPONPOBOIHOCTH, anmaparypa. IlocTossHHas sueiku,
crocoObI €€ ornpeaeNeHus.

43 . KOHIyKTOMETpUYECKOE TUTpOBaHHWE. Buapl KpuBbIX TUTpoBaHUA. OrnpenerneHre KOHEYHOU
TOYKH TUTPOBAHHUS.

44. Bpicoko4YacTOTHOE TUTpoBaHHE. [IpuHUMI MeToda, MCHOJIB3YEMbIE SJIEKTPOXUMHYECKUE

siueiiku. KpuBble TUTpOBAHUSI.



Kpurtepun oneHnBaHusi 0TBETOB HA IK3aMeHe:
DK3aMeH M0 TUCUUIUIMHE COCTOUT U3 JIBYX dacTei: Ha sk3aMeHe CTyAeHTy Ipeajaraercsi OTBETUTh Ha 2 TEOPETHUUECKUX BOIIPOCA U PELIUTh
pacueTHyto 3a1a4qy. OTBET Ha KaXKIbIi BOIIPOC OniieTa OLEeHUBAETCS OTACIBHO. [Ipy BHICTaBICHUH OLIEHKH 32 OTBET YUUTHIBAIOTCS OTBETHI CTYACHTA HA

AOIOJIHUTECIIBHBIC BOIIPOCHI IPCIIOAaBaATCIIA. OTI[CJII)HEUI OIICHKA 3a OTBCTHI HA JOIMOJHUTCIILbHBIC BOIIPOCHI HE CTAaBUTCA.

Ilokazarenu

Kpurepun

OTRBeTHI 10 BOIIpOCaM OujieTa

COJIep)KaHUE OTBETAa COOTBETCTBYET MOCTaBJICHHOMY BOIIPOCY PACKPBIBAIOTCS HanOoIee 3HaYMMble
(baKThl, HAyYHBIE [TOJIOYKEHHUSI, COONIOIAETCS JIOTMYECKast TOCIIEIOBATEIbHOCTD B 3JIOKECHUN
Marepuaa

OTBeThI Ha IOTIOTHUTENBHBIE
BOMPOCHI

Marepuan

COACPIKAaHUEC OTBETA COOTBETCTBYCT IMOCTABJICHHOMY BOIIPOCY PACKPBLIBAIOTCA HaunOoJiee 3HaUUMBbIE
q)aKTI)I, Hay4HBIC ITOJIOKCHUS, COGHIOI[&C’TCH JIOTMYCCKYIO MMOCICA0BATCIIbHOCTL B N3JI0KCHU N

Ilnanupyembie pe3ybTaThbl 00y4eHUust

OuneHovHas mKajaa

3 4 5
BnaﬂeeT (1)I/ISI/IKO'XI/IMI/I‘-ICCKI/IMI/I BnaﬂeeT (bI/ISI/IKO'XI/IMI/I‘ICCKI/IMI/I
Bnaneer (pU3MKO-XUMUYECKUMU | METOAMU  aHAJIM3a HCOPraHMYECKUX | METOJaMu aHanmsa
METOJIaMU aHayn3a | BCIICCTB. IIOHMMACT HX MPCUMYIIECTBA | HEOPTAHUYECKUAX BEILIECTB.
3HaTh: TEOPETHYECKHE  OCHOBBI | HEOPIaHMUYCCKHX BEIeCTB, | ¥ HEMOCTaTKM, BJIAACCT HABLIKAMM | ogpmaer UX MPEUMYILECTBA U
(H3MKO-XMMHMYECKUX ~ METONOB  aHAJM3a, | IOHMMAeT WX IpeuMyliecTBa M | KOMIUIEKCHOTO UCHONB3OBAHMA | yenocTaTKy,
CYIIECTBO peaxiuit u TMPOIECCOB, | HeqoCTaTKM; BIAjeeT HaBbikamu | CTAHAAPTHBIX — METONOB  M3YHEHMS | pyooor yappikamu KOMILIEKCHOTO
WCIONB3yeMbIX B aHAIMTHYECKOH XWUMUH; BEIIECTB
Y 6 > | KCIIOJIB30BAHMA CTaHIapTHBIX m KCIIOJIB30BaHUS CTaHJAPTHBIX
NPUHIMNBL 1 0BNACTH  MCMOMB3OBAHMA | \oroyye  psyuemms — Bemiects | PA3THYHON NPHPOMSY I MeTOIK
(H3HKO-XMMUICCKHX MCT60,Z[OB 5 AnaIH3a. Pa3TUYHON TIPHPOIBL. crioco0eH TPaMOTHO WHTEpPIIPETHPOBATH — -
Nwmers mpencraBienne 00 0COOEHHOCTSIX pesynbTaT
00BEKTOB aHAJIH3A. Pa3IM4HOU IPUPOIBL;
AKCIEPUMEHTA;
criocobeH TPaMOTHO
WHTEPIPETUPOBATH PE3yIbTAT
SKCIEPUMEHTA;
YMeer pemath THUIOBBIE 3a7add 10| YMEET  pemath KOMOWHWPOBaHHBIC| YMEET pellaTh 3a/Jaydl IOBBIIICHHOMN

(1)I/I3I/IK0-XI/IMI/ILI€CKI/IM

METOJaM aHalJIn3a

3agauun (1)I/I3I/IKO-XPIMI/ILIGCKI/IM

MCTOAaM aHaJIn3a

CJIO’)KHOCTH I10




KpnTeplm OLICHUBAHHUA OTBETOB HA 3K3aMCHE:

(hU3UKO-XUMUYECKUM MeToJaM
aHajau3a
YMerb: TnOArOTaBNIMBAaTE OOBEKTHI | Brageer 0a3oBbIMM — HaBblkaMu | Bianeer HaBbikamu uaeHTH(UKAUMU U | Braneer HaBBIKAMHU
WCCIICIOBAHNS IS aHajiW3a, NPOBOAWTH | MACHTU(QHUKAIIMK M M3YYCHHS | U3YYCHHS CBOWCTB OTACIBHBIX KIIACCOB | MICHTU(DHUKAINN u
SKCIIEPUMEHTAJIbHBIC ~ HMCCJICHAOBAHUS [0 | CBOMCTB HECIOXHBIX BEIIECTB BEIIECTB (MaTepHalioB), MPABHIILHOIO M3YYEHUsS CBOWCTB BEIIECTB U
3aJaHHOM METO/IHKE, paborath Ha MIPOTOKOJIUPOBAHMSI OIBITOB MaTepUasoB, MPaBUILHOTO
amnmaparype, MPUMEHSIEMON B MIPOTOKOJIMPOBAHUS OIBITOB

AHAJIUTUYCCKUX HCCICAOBAHUAX, TPUMCHATH
OCHOBHBIC 3aKOHBI XUMUU IIPU OGCy)KJIeHI/II/I

MMOJTY4YCHHBIX PEIYIBTATOB, IOAT OTOBUTH
OTYET O BBITTOJIHEHHOMN
pabote
Ywmeer MIPOBO/IUTH aHaIM3 | YMeeT TMpOBOAWTH  aHAJIHN3 10 | YMeer BBHIMOIHATh IEMOHCTPAaTUBHBIC
YMmersb: MPOBOAUTH .
MIOJTyYEeHHOTO BEIIECTBa OJHWUM H3 | MpemaraeMoun METONUKE, | ONBITHl 110  XUMHUH; IPOBOJUTH
MIPOCTHIE OTEparin N
(knaccuduka N CTaHAAPTHBIX MeToMOB. Jlomyckaer | MACHTU(OUKALIMIO W HCClaenoBaHue | KOMIUIEKCHBIM aHaJIn3 U
KiaccupuKanus BEIIIECTB . N
cocTapennue hop CXeM MpOLecco ’ OTJENbHBIE OLINOKHI TpH | CBOMCTB BemIeCTB ©  MaTepuayiop. | HCCICIOBAHME CBOUCTB I10JYyICHHBIX
TaBIICHI MYII, CXEM TIPOIT B
N ———— pc;zynLTaTOB . )’ . o(hOpMIIEHUH TIPOTOKOJIA Ymeer obopMIIATH pesynbrarpl | BEMIECTB M MaTepHANoB.  YMeeT
o SKCIIEPHMEHTA C HEOOIBIINM odopmnTh PE3yIIbTATRI

Y4eTOM O0IMMX 3aKOHOMEPHOCTEH,
bopMymupyeMbIx B paMKax

AHATUTHYECKON XUMUH

JKCTIIEPUMEHTA

KOJIWYECTBOM 3aMeUaHu

OKCIIEpUMEHTa B COOTBCTCTBHUH C
3asBJICHHBIMHA Tpe6OBaHI/I$[MI/I




Ba A€eTh. TCOPECTUYCCKUMU
npeacTaBJICHUSIMU O (1)I/ISI/IKO-

XHUMHUYCCKUX MECTOJaX aHajlIu3a, OCHOBaAMH

HNmeer NPEACTaBICHUE 0

COACP)KAaHNU NUCHUILUINHBI (1)I/ISI/IKO-
XHUMHUYCCKHEC

MCTOObI aHajii3a,

3HAa€T TEPMUHOIOIUIO, OCHOBHBLIC

Wmeer mpencraBiieHne O COACPKAHUH
Kypca, 3HAeT TEPMHUHOJIOTHIO,
OCHOBHBIE  3aKOHBI M  TOHHMAeT
CYLIHOCTh OOIIUX 3aKOHOMEPHOCTEH,
U3y4yaeMBIX B paMKax aHaJUTHYEeCKON

Hmeer YETKOC, LECIIOCTHOC
MpeaACTaBJICHHUE O COACPIKAHUU KypcCa
u O6IIII/IX 3aKOHOMCPHOCTAX

XUMHUYCCKHUX IMPOUECCOB, NU3Yy4aCMbBIX B

aHa/in3a HCOPraHMYCCKHUX M OPraHMYCCKUX | 3aKOHBI XHUMHH, HO JIOITyCKaeT paMKax
COC/IMHEHUH, METOZOIOTr el BBIOOPA | HerouHOCTH B XHMHH - QU3HKO-XUMHUCCKHX METOMAX aHAJIMTHYECKOU XUMHUHU
METOAOB aHaln3a, HWMETh HaBBIKU UX (bOPMYIHPORKAX aHajmsa (DM3UKOXMMHUYECKHX METO/IaX aHan3a
NPUMEHEHUS NIPU
MIPOBEICHUM aHAJMMTHYECKUX peakmuii s | Biangeer KJIaccuueckumu | Brmageer knmaccuyeckuMu —Meroaamu | Brmageer KJIaCCUYECKUMU
omnpenejieHusT DJIEMEHTOB B PA3jMYHBIX | METOIAMU aHaJy3a | aHaJin3a HEOPTaHWYECKUX  BEIIECTB. | METOIaMH aHalin3a
00BbEKTax. HEOpPraHWYECKHUX BEILECTB, | TOHUMAET MX NPEUMYIIECTBA U HEOPraHUYECKNX BEIIECTB.
MMOHMMACT HUX MNPEUMYyHIECTBA MW | HCAOCTATKH, IIOHMMACT UX IIPEUMYIICCTBA U
HENOCTaTKK; BIJIANCCT HaBBIKAMHU | pjyajgeeT  HaBBIKAMM ~ KOMINIEKCHOTO | HEIOCTATKM;
HUCIOIb30BAHUSA CTaHAPTHBIX | YCTIONB30BAHUS CTAHAAPTHBIX (DHU3MKO- | BjameeT HABBIKAMH KOMILJICKCHOI'O
(pU3HKO-XMMHUYECKIX MCTOZIOB | XMUMUYECKMX ~ METOIOB  HM3YYEHHUS | MCHONL30BAHUS CTaHIapTHBIX
M3YHdEHHS  BEIIECTB  PASIMYHOH | perecTB pasiMdHON IPHPOJIBY; (PU3UKO-XMMHYIECKUX METOI0B
IPUPOJBIL. CIIOCOOEH rPaMOTHO MHTEPIPETHPOBATD | U3ydCHHS BEIIECTB pa3IMYHOM
pe3ynbTaT  OKCHEPHUMEHTA;  BIAJCET | mpHpOmbI;
HABBIKAMH PEIIeHs YIeOHBIX 3a/1a4. CIIocobex rpamMOTHO
AHTEPIPETUPOBATH pe3yabpTar
SKCIIEPUMEHTA; BIAJICET HABBIKAMU

pelreHus: y9eOHbIX 3a/1a4 0 (GU3UKO-
XHMHYECKUM METO/IaM

aHaJin3a




KpnTeplm OLICHUBAHHUA OTBETOB HA JK3aMCEHCE:

Ouenka «Hey/10BJIETBOPUTEIbHO»
(dbparMeHTapHOE 3HAHUE MPEAMETA, OTCYTCTBUE YMCHHUI M HABBIKOB IIPUMEHEHUS METOJIOB U
MTO/IX0JIOB U3y4aeMOU TUCIUIUIMHBI IPH PEIICHUH YISOHBIX 3a/1a4.

Ouenka «yJ10BJ1eTBOPUTETbHOY»

HECUCTEMATH3UPOBAHHBIC 3HAHUS TMpPEIMETa, YaCTUYHO C(HOPMUPOBAHHBIE YMEHHS M HABBIKU
MIPUMEHEHUSI METOJIOB M TOIX0I0B U3Y4aeMOU TUCIUIUIMHBI IPU PEIICHUN YIEOHBIX 3a/1a4.

Ouenka «xopouo»

B 1Ie7IOM, c(hOpMUPOBaAHHBIE, HO COJEPKAIINE OTACIbHbBIEC MPOOEIbl 3HaHUS TIPEAMETa, YMEHHU €
MPUMEHSATh METOJbl M TOAXOJbl M3ydaeMOW AMCIMIUIMHBI MPU PEIICHUH YYEOHBIX U TMPAKTUUECKUX
3a/1ad ¢ MUHUMAJIbHBIM KOJIMYECTBOM OIIMOOK HEMPHUHIIUIHAIHHOTO XapakTepa, HaJIu4he HaBBIKOB
MIPUMEHEHUSI METOJIOB U TMOJXOJ0B U3Y4aeMOM NUCIMIUIMHBI MIPU PEIICHUH YYEOHBIX M MPAKTUYECKUX
3aJ1a4.

OneHka «0TJIMIHO»

chopMuUpOBaHHBIE U CHCTEMATH3WPOBAHHBIC 3HAHUS TMpeAMETa, CPOPMHUPOBAHHBIE YMEHUS U
HaBBIKM TPUMEHEHHUS METOJIOB W TMOAXOJOB HW3y4aeMOW NUCHMIUIMHBI TPH PEIICHUH YYEOHBIX |
MPaKTUYECKUX 3a]1a4.

[Iporpamma coctaBiena B cooTBeTcTBUM ¢ TpeOoBanusmMu DI'OC BO mno HampaBieHHIO
noaroroBku 04.03.01 Xwumwus. [Iporpamma coctaBinena B cootBeTcTBuU ¢ TpedboBanusmu @I'OC BO o
HaIpPaBJICHUIO MOATOTOBKH
04.03.01 Xumus.

Pa3paGorumuk 1o1eHT Kadeapbl aHATUTHICCKON U apmarieBTHueckol xumuu J[.A. MaTBeeB

[IporpamMma paccMoTpeHa Ha 3aceJaHuU KadeIpbl aHATUTHYECKON U (papMalleBTHUECKON XUMUU

npoTokoJ Ne 4 ot «26» mas 2026 1.,

U. 0. 3aB. Kaeapoi, ao1. ( \‘j\ %W“f A. U. BunsMmc

Hacmoswas npoepamma, ne modicem 6vimsv 80cnpouzgedera Hu 8 Kakou ghopme b6e3 npedsapumenbHo2o
NUCbMEHHO20 paspeuieHus Kageopuvl-pazpabomyuxa npocpammol.






	МИНОБРНАУКИ РОССИИ
	Наименование дисциплины   Б1.О.19  ФИЗИКО-ХИМИЧЕСКИЕ МЕТОДЫ АНАЛИЗА
	II. МЕСТО ДИСЦИПЛИНЫ В СТРУКТУРЕ ОПОП ВО
	III. ТРЕБОВАНИЯ К РЕЗУЛЬТАТАМ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	IV. СОДЕРЖАНИЕ И СТРУКТУРА ДИСЦИПЛИНЫ
	4.1 Содержание дисциплины, структурированное по темам, c указанием видов учебных занятий и отведенного на них количества академических часов
	4.2 План внеаудиторной самостоятельной работы обучающихся по дисциплине
	4.3 Содержание учебного материала
	2. Спектроскопические методы анализа
	4.3.2. Перечень тем (вопросов), выносимых на самостоятельное изучение самостоятельной работы студентов


	V. УЧЕБНО-МЕТОДИЧЕСКОЕ  И  ИНФОРМАЦИОННОЕ  ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)
	а) основная литература
	б) дополнительная литература
	д) базы данных, информационно-справочные и поисковые системы
	VI.МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ
	VII.ОБРАЗОВАТЕЛЬНЫЕ ТЕХНОЛОГИИ
	VIII.ОЦЕНОЧНЫЕ МАТЕРИАЛЫ ДЛЯ ТЕКУЩЕГО КОНТРОЛЯ И ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ
	Потенциометрия
	Планируемые результаты обучения для формирования компетенций
	ПРИМЕРНЫЙ ПЕРЕЧЕНЬ ВОПРОСОВ К ЭКЗАМЕНУ
	Оценка «неудовлетворительно»
	Оценка «удовлетворительно»
	Оценка «хорошо»
	Оценка «отлично»



