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I. EJA U 3AIAYM JUCIATLTAHDI:

Ilean: - OCBOGHHE COBPEMEHHBIX METOJOB AHAJIM3A BEIIECTB U MX MPUMEHEHUS U1
KOHKDPETHBIX IPAKTUYECKUX 3a1a4.

3agaum: npuoOpereHre CTYACHTOM CIEAYIOMHUX MPO(EeCcCHOHATFHO OPHEHTUPOBAHHBIX
YMEHMM ¥ HAaBBIKOB, IOHUMATh POJIb XUMUYECKOIO aHAJIN34a, TIO3HAKOMUTHCS C TEOPETHUECKUMU
OCHOBAMHU U OBJAJCTh (PU3UKO-XUMHUECKUMH METOAAMHU aHAJIHN3a Pa3IMYHBIX OOBEKTOB.

1. MECTO JUCIUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas aucnuiuinHa «Pu3uko-xuMudeckue Metoabl ananuza» (b.1.0.19) otHocuTCs
K 00sA3aTepHOM YacTH y4yeOHOro IUIaHa MpOrpamMMmbl IOATOTOBKM 10 HampasieHuto 04.03.01
Xumus.
2.2. JIns ocBOGHUS TUCIMILIMHBI 00YJArOIIHECs UCIIOIB3YIOT 3HAHUS, YMEHUS, TPAKTHICCKHUE
HaBBIKHM, CIIOCOOBI JCATEIHPHOCTM M YCTAaHOBKH, C(HOPMHUPOBAHHBIE B XOJA€ H3yYCHUS
npeaMeToB: «Heoprannueckas Xumus», K AHAUTUTHYECKAS XUMUD», «DPusukay, «MaremaTuka
Ha TMPEebIIYIIEM YPOBHE 00pa30BaHusl.

2.3. [lepedenb MOCHENYIOMMUX YICOHBIX TUCIUILINH, UII KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHHUsI U HaBbIKU, OpMUPYEMBbIE TaHHOU y4eOHOU AUCIUILTUHOM.

OcBoeHne JUCHUILIHHEL «DU3HKO-XMMHYECKHE METOIBI aHAIM3a) SIBIIIETCS HEOOXOIUMOM
OCHOBOM I  TOCIEAYIOMIEr0 W3Y4YCHHs] JHUCHUIUIMH: «XUMUYECKas  TEXHOJOTHS,
«'uapoxumMus», «AHAINU3 CIOXKHBIX 00BEKTOBY», «METOIbI pa3CICHUS U KOHIICHTPUPOBAHHSI,
JUTSI BBITIOJTHEHUST KBATU(UKAIMOHHBIX padoT.

I1l. TPEBOBAHMSI K PE3YJIBTATAM OCBOEHUA JUCIHUIIJIMHBI

[Iporiecc ocBOeHUSI NUCIUIUIMHBI HANpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB CJIEAYIOIIHNX
koMmreteHnit B coorBerctBur ¢ ®I'OC BO no nanHomy Hampasnenuto noarotroBku 04.03.01
Xnumus.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHHﬂ Mo TMCHMIIJIMHE, COOTHECCHHBIX C
HHIAUKATOPAMH JOCTHKCHUS KOMIIeTEeHIINit

TCOPECTUUCCKHUX OCHOB

Komnerenuus Nuaukaropsi Pe3yabTaThl 00yueHHs
KOMIIETEeHIUI

OIIK-1 Cnocoben | UJIK OlK-1.2 | 3HATB! TEOpEeTUYECKHE OCHOBBI
aHATM3UPOBATH u | Ilpeanaraer AQHATITHYECKOW  XHMHUHM,  CYHIECTBO
UHTEPIPETHPOBATH MHTEPIpPETALHIO peakuuii U MpOLECcCOB, UCTIONb3YEMBbIX B
pe3yNIbTaThl pe3yabTaToB AQHATUTHYECKOW XWMHH; TPHHIUIBl U
XUMHUYECKHX COOCTBEHHBIX 0o0JIaCTH  HCIIOJIb30BaHUS ~ OCHOBHBIX
IKCTIEPUMEHTOB, HKCIEPUMEHTOB ¥ | METOJIOB XHMHUYECKOTO aHaimm3a. VMeTpb
HaOr01eHN I U | pacyeTHo- MIpeJCTaBICHNUE 00 0COOEHHOCTSIX
U3MEepeHU TEOPETUYECKUX paboT | 00BEKTOB aHAIIN3A.

C  MHCIIOJb30BAaHMEM | YMeTh:  MOJrOTaBIMBaTh  OOBEKTHI

HUCCIICO0OBaHUA JI1 aHalin3a, MPOBOAWUTH

TPaJUIIMOHHBIX U | DKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS T10

HOBBIX pa3fenoB | 3aJaHHOW  MeTOoJuKe, paboTaTh Ha

XUMUHU anrmaparype, IIPUMEHSIEMON B
AQHAIUTUYECKUX UCCIIEIOBAaHUSX.
Baanerb:  HaBbIKAMM ~ TPUMEHEHUS

TeOpeTquCKI/IX OCHOB HpI/I HpOBe}IeHI/II/I
AHAIMTHYECKUX peakiuii ISt
OTIpENICIIEHUsT DJIEMEHTOB B Pa3IUYHBIX
00BEKTaX.




OIIK-2 Cnocoben
MIPOBOJIUTH c
coOII0ICHUEM HOpM
TEXHUKH O€30IMacHOCTH
XUMHAYCCKUH

SKCTIIEPUMEHT, BKJIOYas
CHHTE3, aHaIM3,

U3Y4YE€HHUE CTPYKTYpPHl U

WUJIK omnk-2.1 PaboTaer
c XUMHYECKUMHU
BEIIIECTBAMH c
coOJII0JICHUEM  HOPM
TEXHUKHU
0e30macHOCTH

3HaTh: mMpaBuUjla W HOPMBI TEXHUKHU
0e301acHOCTH npu pabore c
XUMHUYCCKHUMH peakTuBaMu u

(bu3nYeCcKUMH MPUOOpPaMH.

CBOWCTB  BEILIECTB U
MaTepuasos,
UCCIICIOBaHHE
MIPOLIECCOB C ux
y4acTHeM
NKonk24 [IpoBomut | 3HaTh:  OCHOBHBIE  JOCTOMHCTBA U
WCCIIeTIOBaHUS HEIOCTaTKU Pa3IMYHBIX METOJIOB
CBOWCTB BEIIECTB U | UCCIIENOBAaHHUS CBOWCTB BEIIECTB U
MaTepuasoB C | MaTepHaJoB.
WCTIOJIb30BAHUEM YMeTh: IPOBOIUTH MPOCTHIE ONEPAIHH
CEepUHHOT0 Hay4dHOTO | (Ki1accuuKais BEIIECTB, COCTABICHUE
o0opynoBaHus ¢dbopMyI, cCXeM IMpoLECcCOB, MEPBUYHBIN
aHaliM3 pe3yJlbTaToB M T.I.) C y4ETOM
o01mux 3aKOHOMEPHOCTEH,
(hopMynHUpyeMbIX B pamKax
AHAIMTHYECKOM XUMHUH.
Baaners: TEOPETUYECKUMU
MPEICTaBICHUSIMA AHATUTHYECKON
XMMHH, OCHOBAMU XMMHUYECKUX METO/I0B
aHanm3a HEOPTraHNYECKUX u
OpraHUYecKuX COEZIMHEHUH,
MEeTOo10JI0THel BEIOOpa METOI0B aHAN3a,
MMETh HAaBBIKH WX TPUMEHEHHS TIPH
MPOBEJICHUU AHATUTUYECKUX PEaKIIHid
JUIE  ONpeACNeHHs  DJEMEHTOB B
pPa3TUYHBIX 00BEKTAX.
OIIK-6 Cnocoben | U/IKorke.1 3HaTh: npaBuia COCTaBJICHUS
NPEICTABIIATh [IpencraBnsier MPOTOKOJIOB ~ OTYETOB  XHUMHYECKHX
pe3ysbTaThl CBOEH | pe3ysbTaThl pabOThl B | OMBITOB, INPUMEHSITh OCHOBHBIE 3aKOHBI
paboTbl B YCTHOH W | BUAE€  OTYeTa  TI0 | XUMHUU TPH OOCYXIEHUH TOJTYYEHHBIX
NUCbMEHHOW QopMme B | cTaHAApTHOH (opme | pe3ynbTaToB, MOATOTOBUTH OTYET O
COOTBETCTBUU C | Ha PYCCKOM SI3bIKE BBITIOJTHEHHON padoTe.
HOpMaMH U TpaBHUIIAMH, YMmerh: MPEJICTaBUTh  Pe3ybTaThl
TIPHHSTHIMHU B ONBITOB M PACYETHBIX pPabOT COTJIACHO
npohecCuOHATEHOM TpeOOBaHUSAM B TaHHOU 00JIACTH XUMUHU
coob1ecTse Buagerh: HaBbIKAMU  IPEICTaBICHUSA
pe3yabTaToB  COOCTBEHHBIX  HAYYHBIX

U3BICKaHUU




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

Tpy10eMKOCTh TUCLMIUIMHBI COCTaBISIET 9 3aUeTHBIX €MHULL, 324 yaca, B TOM uHcie, 44 yaca Ha HK3aMeH.
dopmMa NpOMEKYTOUHON aTTECTALUN: 3a4€T, IK3aMEH.

4.1 Conepmaﬂne AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHU/10B y‘leﬁHbIX 3aHSATHIL U OTBEAEHHOI0 HA HUX KOJHMYECTBA

AKAJCMHYCCKUX YaCOB

Bunpl yaeOHOM paOOThI, BKIIFOYAsk CAMOCTOSITEIILHYIO PadoTy
00y4aromuxcst U TPyJOEMKOCTb
(B yacax)
@dopMBI TEKYIIETO KOHTPOJIS
& = .
3) KonTakTHas pabora npernogaBareis ¢ s ycnepaemoctd,
Ne n/mt Paznen aucuumimHbl/ TeMbl % 0By HAOIIMHCS c dopma IpoMeKyTOUHOM
@) E aTTecTaluu
g (no cemecmpam)
71a00paTOPHBIE 3aHATHS s
U3 Hux c% s
Jlexkuu | Bceero KCP+KO O 5
MpaKTU4CeCKasd O
‘1acos HOATOTOBKA g
1. DnekTpoXMMHUYECKHUE METOIbI
2/3 16 45 45 10 52 cobeceoBaHUEe MO  TEME
aHanmm3a . .
npezcrosimeil 1adopaTopHOI
2.CHeKTpOCKOMMYECKHE  METOJIbI paboTHl, BBIIIOJIHEHHE.
2/3 16 40 40 10 52 1abopaTopHOit paboTHl,
aHaim3a
odopmIIeHHE OTYETA.
3. Xpomarorpadudeckue MeTOIbI 3auer (4 cem.)
2/3 4 5 5 5 25 Dk3ameH (4 ceM.)
aHaim3a
DK3amMeH 44
Beero 36 90 90 25 129 |44




B paboueii npocpamme no oucyuniune npu 8bINOIHEHUU 1AOOPAMOPHLIX pabom npedycMOmpeHa RPAKmMUu4ecKas no020moeKa 6 uoe 8blNoIHeHUs
OMOENbHBIX 8UO08 Pabom, CEA3AHHBIX C DYOVWell NPOpecCUOHANbHOU 0esiMeIbHOCHbIO

4.2 Tly1aH BHeayIMTOPHO# CaMOCTOAITE/IbLHOM Pad0Thl 00YUYAaIOIMXCSl N0 TUCHHUIJIMHE
CamocTtosTenpHas paboTa 00yJaronmxcs Y4eOHo-
METOINYECKOE
Cemecr Ha3zBanue pasneina, Temsl . 3aTpaTbl Ouenouroe obecrneucHue
p Bun camocrosiTensHO#M paboThI CPEICTBO .
BpeMeHH (Jac.) CaMOCTOATENIbHON
paboThI
4 1. DIIEKTPOXUMHUYECKHUE METOIbI aHATN3A 52
4  |2.CrexTpockonuyuecKue METObl aHAIHM3a 52 Meroauueckue
[ToaroToBKa K KOJUIOKBHYMY TIO TEME. CoOecenoBanue, |yKazaHus K
BrimonHenue mabopatopHoi paboTHI. poBepKa 1a00paTOPHBIM
4 |3. Xpomarorpaduyeckre METO/Ibl aHAIN3A Hanucanwue otuera. o5 OTYETOB. paboTam.
Pexomenpmamun 1o
odopmirenuro JI,P.
Brog:xeT BpeMeHH CaMOCTOSITEIbHON padoThl, MPeTyCMOTPEHHBbIH Y4eOHBIM MJIAHOM 129
JUISl JAHHOH M CHUILJIMHBI (Yac)

KonrtaktHas paboTa rpu MpoBeACHNN YI€OHBIX 3aHATHH 110 TUCIUIUIMHE BKIIOYAET B CeO:
3aHATHUS JIEKIIMOHHOIO THIA, JIabopaTopHble pabOThl, KOJIOKBUYMBI, TPYMHIIOBbIE KOHCYJIbTAllMM, UHIUBUAYAIbHYIO pPabOTy 00yYarouluxcs C

npenoaaBaTejICM.




4.3 Conepxxanue y4eOHOro MaTepuasia
HNHCcTpyMeHTaIbHBIE METO/IBI aHAIN3A

OOmast xapakTepucTuka (U3NKO-XUMHUYECKUX METOJOB aHalu3a, MX NPEUMYIIECTBA M Ppa3BUTHE.
TpeboBanusi, npeabsABIsieMble K aHATUTUYECKOW XUMHM Ha cCOBpeMeHHOM ostame. Kiaccudukarms
(UBUKO-XUMHYECKUX METOJIOB aHAIH3a.
1. DJjIeKTpOXUMHYECKHEe METOAbI AHAJIN3A

OO0mmas XxapakKTepUCTHKA DJIEKTPOXUMUYECKUX METOJIOB aHalIHM3a, UX MECTO B psAny (usuko-
XUMHUYCCKUX METOLdOB. CpaBHI/ITeJIbHaH XapaKTepI/ICTI/IKa '-IYBCTBI/ITGJIBHOCTI/I )41 I/I36I/IpaTeJIBHOCTI/I,
obJacTell MpUMEHEHHUS PJICKTPOXUMHUYECKUX METOI0B aHAIIH3a.

1.1. DuexrtporpaBuMerpusi _OOmias XapaKTepUCTUKA  AJIEKTPOTPABUMETPUUYECKUX  METOJIOB.

XHMHYECKUE MTPOLIECCHI IPU 3JIEKTPosu3e. OCHOBHbBIE 3aKOHBI 3JIEKTPoIM3a. OCOOEHHOCTH MPOLIECCOB HA
aHOA€ KaroJec. HOTGHLII/IEUI Pa3JI0KCHUS. QHCKTPOXI/IMI/I‘-ICCKEUI, KOHUCHTPpAIIMOHHAA W XHMHUUYCCKaA
noispuzanusi, nepeHanpspkenue. llonspusanuoHnble KpuBble. DakToOphl, BIMSAOMIME HAa KadeCTBO
0CaJIKOB Ha JJIEKTPOJAaX. YCKOPEHHBIH AJIEKTPOJU3. DIEKTPOJIU3 C PTYTHBIM KaToloM. BHyTpeHHwMii
AIIEKTPOIIH3.

1.2. BoabTamnepomerpusi. O0mas xapakTepuCcTHKa U CyTh METOJa, cxeMma ycTaHOBKU. [lomyuenue u

XapakTepUCTHKa BOJbTaMIEpHOM kpuBoil. KowaeHcaTopHblil, (apaneeBcKkuil, MHUIPalMOHHBIA U
mupdy3uonasiii  Toku. [lpenenbublii nug¢dysuonnslii Tok. IloreHnman nomayBosHbL. PakTOpH,
BIMSIOUIME HAa BEJIMYMHY MOTEHIMajla MOJyBOJHBL. YpaBHeHue WnpkoBuua. Ilonsiporpadpuueckuit
cunektp. Ocmwinorpaduueckas mnoasporpadus, NPEUMYIIECTBA HMOIPAaHUYEHHUS] MO CPAaBHEHUIO C
KJIacCU4ecKoil nossgporpadueil.

1.3. Horenunomerpusi. O6mas xapakTepuctuka merona. IIpsmas mnorenumomerpus. M3mepenue

noteHuuana. Muaukaropubsle 31eKTpoabl (CTEKISIHHBINA, BOAOPOIHBIA, XUHTUIPOHHBIN, CYpbMSHbBIN) U
JJEKTPOAbl CpaBHEHUS (XJIOpcepeOpsHbIM M KanoMenbHbIN). [Ipumepbl MpakTH4eCKOro MpPUMEHEHUS
IIPSIMOM TIOTEHLIMOMETPHUH.

[Torenunomerpuueckoe TutpoBanue. Kpusble TuTpoBaHus. M3MeHeHue 31€KTpoJHOro NMOTEHIMaNa B
pa3inuHble MOMEHTBHl TUTpoBaHMs. DakTopbl, BIUAIOIIME HA BEIMYMHY CKadyka IOTEHIHaa
WHIWKAaTOPHOTO  dJeKkTpoja. Mcmonp3oBaHue — peakiuii:  KHCIOTHO-OCHOBHBIX,  OCaXICHHA,
KOMIIJIEKCOOOpa30BaHuUsl, OKUCIICHUS-BOCCTAHOBIICHUS;, UHAUKATOPHBIE DJIEKTPO/IbI, UCIIOIb3YEMbIE TPH
JTOM.

1.4. Kounaykromerpus.O0mas  xapakrepuctuka  meroga. Ilpsimas  KOHIYKTOMETpHUS U

KOHAYKTOMETPUYECKOE TUTpPOBaHUE. THIBI peakluid, UCHOJIb3yeMbIX B KOHJIyKTOMeTpuH. Kpupbie
tutpoBanus. Cxema moctrka Konbpaymia (Yurcona).

2. CieKTpoCKONMUYeCKHe METOIbl AaHATH3A



CHexTp 3JIeKTPOMAarHUTHOTO M3JIYUYCHHSL. BHCpFI/Iﬂ (bOTOHOB, JyacToTa, BOJIHOBOC 4YHCJIO, )IJ'II/IHa BOJIHBI,

CBSI3b MEKJY HUMU; TEPMHUHBI, CUMBOJIbI, €AMHULIBI N3MepeHHs. COCTaBIIAIONINE BHYTPEHHENW SHEPrUu
YacTUIl U COOTBETCTBYIOIME MM JMANa30Hbl 3JEKTPOMArHUTHOIO H3JlydeHUs. (OCHOBHBIE THIIBI
B3aMMOJICHCTBHS BEIECTBA C H3IY4YEHUEM: SMHCCUs (TEIUIOBas, JIOMUHECLEHIMs), IOIJIOLIECHNuE,
paccesiHue. Kiaccudukanuus cneKTpoCcKONMYeCKUX METOI0B 10 IPUPOJIE YACTHLL, B3aUMOIEHCTBYIOLINX
¢ m3nyueHueM (abCcopOLMOHHBIC, SMUCCHOHHBIC), XapakTepy Ipolecca (aTOMHBIE, MOJICKYISPHBIC);
Jana3oHy 3JIEKTPOMAarHUTHOTO U3TyYEHHUSI.

CrekTpbl aToM0oB. OCHOBHBIE U B036y>I(,Z[eHHBIC COCTOSIHUSA aTOMOB, XapPaKTCPUCTUKHU

COCTOSTHUI. DHepreTHUecKre Mepexo/ibl, paBuia oT0opa. BeposTHOCTH ANEKTPOHHBIX
MepPEeX0/I0B U BpeMeHa KM3HU BO30YKICHHBIX COCTOSIHUM.

CHexTpbl MOJEKYIT; X 0COOEHHOCTH. CXEMBI 3JIEKTPOHHBIX YPOBHEU MOJIEKYII.

SHCKTpOHHLIe, KoyiebaTeabHbIE U BpalaTCJIbHbIC CIICKTPbI MOJICKYJIL. 3aBHCHUMOCTh BuUaa
CIICKTpPa MOJICKYJ OT arp€raTHoro COCTOsAHUA BCHIICCTBA.

OCHOBHBIC 3aKOHBI HCITYCKaHUA U MMOTIIOMCHHUA SJICKTPOMArHuTHOI'O U3 Ty4YCHUS. CBs13b

AQHAJIMTUYECKOIO0 CHUTHalla € KOHUEHTpalMed OmpeAensieMoro KoMIoHeHTa. OCHOBHBIE CHOCOOBI
OIpeieIeHUs] KOHLIEHTPALMH B CHEKTPOCKOIIMYECKUX METO/Iax.
Amnnapatypa. CriocoObl MOHOXpOMAaTH3aUK Jy4ucTol sHepruun. Kiaccuduxanus

CHEKTpaJIbHbIX TpUOOpOoB. [IpueMHuKN n3myyeHus: GOoTOANEMEHThI, HOTOYMHOKHUTEIH.

2.1. MeToabLI ATOMHOMH ONTHYECKON CIIEKTPOCKONUM.

ATOMHO-)MHCCHOHHBIH METO/I.

CYHIHOCTB U OCHOBHBIE OCOOECHHOCTH METOJa. HpI/IHHI/IHI/IaﬂBHaH cXeMa AaTOMHO-O5MHCCHOHHOI'O
CIICKTPOMETpA. IInams - ©ICTOYHUK aToOMH3aluu 1 B036y)KI[€HI/I$I. q)aKTOpI)I, BJIMAOINMUE HAa KOJIHUYCCTBO
CBO60I[HLIX aToOMOB B IjIaMeHU. DHU3UKO-XHMHUYECKHUE OponEeCChl, MHNpOoUCXOAANIUC B IIJIAMCHHU.
I/IHCTp}IMeHTaJ'ILHLIC N CICKTPAJIBbHBIC IMOMEXH, CIIOCOOBI UX YCTpAaHCHUA. OcobeHHOCTH IMOATOTOBKH
HpO6BI u eé BBCACHWA B IlJIaMd. KadecTBeHHBIM M KOJMYECTBEHHBINM aHAIN3 aTOMHO->MHCCHOHHBIM
METOJI0M. CHCKTpaJ'IBHO-aHaIII/ITI/I‘—ICCKI/IG XAPAKTCPUCTHUKU KaJIWA, HATPUA U KaJIbI . MGTpOJ’[OFI/I‘IeCKI/Ie
XAPaKTCPUCTHUKU U aHAJTIUTUYCCKHUEC BO3MOKHOCTHU METO/IA.

ATOMHO-20COPOIIMOHHBIN METO/I.

[IpuHtunuanbHas cxema aTOMHO-a0COPOIMOHHOTO CIEKTpOMeTpa. BO3MOXKHOCTH, JOCTOMHCTBA M
HEJIOCTaTKH METO/1a, €r0 CPAaBHEHHE C AaTOMHO-IMHUCCHOHHBIM METOIOM.
2.2. MeTobl MOJIEKYJISIPHOW ONTHYECKOH CIIEKTPOCKOMUH.

2.2.1. MoJuekyasipHas a0copOuuoHHas cnekrpockonus (cnekrpodoromerpus).

[MpunnunuansHas cxema mnpubopa. Kiaccudukammss anmapatypsl € TOYKH 3pEHHsI  Criocobda

MoHOXpomaTu3auu (PoToMeTpsl U CHEKTPOPOTOMETPHI). 3aKOHBI TOTJIOMICHUS JIEKTPOMArHUTHOM



SHepruM pactBopaMu. OCHOBHBIE NPUYMHBI OTKJIOHEHUS OT OCHOBHOTO 3aKOHA CBETOIOINIOUIEHUS.
OnTHuueckasi TUIOTHOCTb, NPOIMYCKaHWE, MOJIAPHBIN Ko3(duuumeHT mnoriomenus. AJTUTUBHOCTD
ONTUYECKON IUIOTHOCTU. CBSI3b XMMHUYECKOH CTPYKTYPHI COCIMHEHHUS ¢ aOCOPOIMOHHBIM CHEKTPOM.
OcHoBHBIE THIIBI (POTOMETPUPYEMBIX CUCTEM. Y CIOBUS IPOBEAEHUS (HOTOMETPUUECKUX ONpEIEIeHU.
AGcomoTHBIM U IuddepeHIanbHbli BapuaHThl aHaiu3a. AHaIU3 MHOIOKOMIIOHEHTHBIX CHCTEM.
dortomeTrpryeckoe TUTpoBaHHE. CrOCOOBI OIpeesieHUs] KOHLIEHTPAIlMH BEUIecTB. MeTpoIoruyeckue
XapaKTEPUCTHKH U aHATTUTUYECKHE BO3MOXKHOCTH CIIEKTPO(POTOMETPHH.

2.2.2. MoJiekyJjasipHasi JIOMAHECIIEHTHAs CIIEKTPOCKOIIHS.

Knaccugukanuss BHJOB JIIOMUHECHEHIMH IO MCTOYHUKAM BO30YXJIEHUS (XEMUJIIOMHUHECLEHIN,
OMOJIIOMUHECIICHIIMS, AJICKTPOJIOMHHECIICHIMS, (DOTOMOMHHECICHIIMS H  JIP.); MEXaHU3My H
JUITTENILHOCTH cBedyeHus. DiyopecueHiuss U (GochOpecHeHnss ¢ TOYKH 3PEHHUS AIEKTPOHHBIX
nepexo10B. CBeueHHE IUCKPETHBIX LIEHTPOB U PEKOMOMHALIMOHHOE cBeueHne. OCHOBHbIE CIIEKTPaIbHbIE
XapakTepucTuku JromuHecueHuuu. Ilpasuno Crokca, 3akoH Crokca-JIommens, mpaBuio 3epKaabHOU
cummerpun JI€BmnHa. DHEpreTMuecKuili M KBAHTOBBIM BBIXOJ JIIOMUHECHEHIMU. 3akoH Basuiosa.
@DakTOphl, BIUAIOIINE Ha UHTEHCUBHOCTh JIOMMHECHECHIUU. TylIeHUE JIFIOMUHECUEHIIMM U €r0 BHJIBL.
Peakuuu, ucnosb3yemple B JIIOMHHECLEHTHOM aHaln3e. AmNmaparypa JIHOMUHECLCHTHOIO aHaJIN3a.
Mertposioruueckue XapakTepUCTUKM U aHAJTUTUYECKHUE BO3MOMKHOCTH METOJA, CPAaBHEHHE C METOJIO0M
cnektpodoromerpun. IlpenmymiecTBa JIOMUHECHEHTHON CIEKTPOCKONUU MpPH HJIEHTUPUKALUNA U
ONpPE/IETICHUN OPraHUYECKUX M HEOPTaHMYECKUX COEAMHEHUH. MeCTO M poib CHEKTPOCKONUYECKUX
METOJIOB B AHAINTUYECKOW XUMUU U XMMUYECKOM aHAJIU3E.

3. XpomaTtorpaduyeckne MeTOAbI AHATN3A

Omnpenenenne xpomarorpaduu. Buasl skuakocTHoi Xxpomarorpaduu. BeicokoaddextuBHas
xukoctHas xpomarorpadus (BOXKX). IMpenmymecrsa BOXKX. Cxema sxuakocTHOro xpoMatorpada.
Hacocel, kononku. ['eomerpuueckuil, MCKIIOYEHHBIM - BHEIIHUM, BHYTPEHHUH M MEpPTBBIA 00beM
KoJIoHKH. HopmanbHo-(ha3oBelii 1 oOpaimieHHO-(pa30BbIil  BapuaHThl. [lonsgpHble W HEMOJIApPHBIE
HEeNoJIBWKHBIE (a3bl U MPUHLMUIBI UX BbIOOpa. MoauduuupoBaHHBIE CHIIMKAarein Kak COPOEHTHI.
[HoxBmwxubie ¢a3pl. OCHOBHBIE NapaMeTpbl XpoMarorpapuu: CeleKTUBHOCTh M 3()(PEeKTUBHOCTH
Xxpomarorpaduyeckoro pasjaeneHus, KodpduuueHT ancopounu. KadecTBEHHBII M KOJIUYECTBEHHBIN

Xpomarorpaduyeckuii aHamus.



4.3.1. IlepeuyeHb 1a00pPATOPHBIX padoT

No Ne pazniena u Tembl HaumenoBanue nabopatopHbix padboT TpynoeMKkocTh
n/ JUCLUILIMHBL (MOYJIs1) (gac.)
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2.1.1.DnexkTporpaBuMeTpus DNEeKTpOrpaBUMETPUUYECKOE  OIPEACIICHUE 5 5
MEJIM M CBUHIIA B OpOH3e
Onpenenenue Mead B JIOPATIOMHHMHU | 5 5 cobecesi0BaHU
METOJIOM BHYTPEHHETO DJICKTPOJIN3a € 1II0 TeMe HJK ornk-2.1
2.1.2.BonprammnepomeTpus [Tomsiporpaduueckoe ompeneneHue TaLIUS U | S 5 IPEACTOSLIEH WJTKomk2.4
MHKa nabopaTopHOM '
1 6 patop W/IKorixe.1
Ocmwtorpadgudeckoe onpeieneHie KaaMus | 5 5 paooThI,
BBITIOJTHEHHE.
1abopaTopHOii
2.1.3.Ilorenunomerpus | IToreHIMOMETPUYECKOE TUTPOBAHUE COJAHOM | 5 5 padoTer,
Y YKCYCHOM KHCJIOT opopmenne
[ToTenmoMeTprYecKOe TUTPOBAHKE COJISTHOW U | 5 5 or4cra.
CEPHOH KUCJIOT B BOJIHO-OPraHUYECKOMN Cpeie
2.1.4 KongykromeTpus. Konnykromerpuueckoe orpeieneHue cepHou | 5 5
KHUCIIOTHI U Ccyab(daTa MeIu IpU COBMECTHOM
HPUCYTCTBUH
BBICOKOYaCTOTHOE TUTPOBAHUE 5 5
Pemenue 3anau 5
2.2. ATOMHO-3MHMCCUOHHBIN Onpenenenue HaTpusi, Kalnus M Kaiblus B | S )
METO/T. BOJIONIPOBOJHON BOJIE CIIOCOOOM  J00aBOK
METOJIOM SMHUCCHOHHOM dboromeTpun
TJIaMEHH.




2.2.2.1.
MounekyisapHas

abcopOImoHHas
CIIEKTPOCKOITHSI
(cnexTpodoromeTpus).

[IpeumymectBa  (HOTOMETPUpPOBAHUS  MpU
0oJ1e€ BHICOKOH MOHOXpOMAaTHU3aIMH CBETA

HaxoxneHue cpeqHHX 3HAYCHHH MOJISPHBIX
KOA((UIIMEHTOB TOTJIONMICHUS OKPAIICHHBIX
pPacTBOPOB.

Ananuz JIBYXKOMITOHEHTHBIX CHCTEM.
Omnpenenenne Xpoma M Mapradua Ipu
COBMECTHOM IIPUCYTCTBHH.

doTtokoa0pUMeTpHYECKOE
Maprasia MeTo0M 100aBOK.

OIIpCACIICHUC

Omnpenenenne Meau B OpoH3E€ METOJIOM
nuddepeHIaIbHON (hOTOKOIIOPUMETPHH.
Nnn

Omnpeznenenue conepkaHus xejae3a CrocoooM
¢ epeHaabHON POTOKOTOPUMETPUH.

2.2.2.2. MomnekynspHas
ITFOMUHECIICHTHAS
CIIEKTPOCKOITHSI.

Onpenenenne ypaHa 1O COOCTBEHHOMY
CBEUCHHUIO  ypaHWI-MOHAa B  PacTBOpax
(dhochopHOI KUCITOTHI.

[IpoBepka mnpaBuiia 3epKajibHOW CUMMETPUU
CHEKTPOB IOIJIOUIEHUS W JIIOMHUHECLIEHLIUN
pactBopoB Pogamuna 6K

OrmpesenieHe  aIIOMUHAS C  MOPHHOM.
(JIroMUHECIIEHTHBIN aHaAJIH3)

2.3. Xpomarorpapuieckue
METO/bI aHAIN3a

OcBoeHME TEXHUKH XpoMaTorpaduueckoro
aHaJIN3a.

cobeceoBanue
o TeMe
MPECTOSICH
n1abopaTopHOii
paboTHI,
BBITIOJTHEHHE.
nabopaTopHOI
paboTsl,
odopmiieHre
oTYeTa.

NIK ork-2.1

NKonk2.4
N Korke.1

Pemenue 3agau




4.3.2. IlepevyeHb TeM (BOMPOCOB), BHIHOCUMbIX HA CAMOCTOSITE/IbHOE H3YYEeHHEe CAMOCTOSITEIbLHON PadoThl CTY/IEHTOB

Ne Tema 3ananue dopmMmupyemast KOMIIETEHIIHS NJIK

/1
2.1.1. IToaroroska K | OIIK-1 Cnocob6en | MK ork-1.2
OIEKTPOrpaBUMETPHS. YCTHOMY OIIPOCY aHaJIM3UPOBAThH U | 3HATh. TEOPETHYECKHUE OCHOBBI AHAJTMTHYECKOMN
2.1.2. BonprammnepomeTpus. .
2.1.3. TloTenmpomeTpus WHTEPIPETUPOBATH XUMHUH, CYIIECTBO  peakuuid W  MPOIIECCOB,
2.1.4. KoHIyKTOMETpHS. PE3yNIbTaThI XUMHUYECKHUX | UCIIONB3YEMBIX B QHAIUTUYECKOM  XUMUWU;
2.2. ATOMHO-3MHCCHOHHBIH SKCIIEPUMEHTOB, MPUHIMIIBI U 00JIACTH MCIOJIB30BAHUS OCHOBHBIX

METO/I.
2.2.2.1. MonexynspHas
abcopOImoHHas
CIICKTPOCKOTIHS
(cexkTpodoromerpus).
2.2.2.2. MonexynspHast
JTFOMUHECIICHTHAS
CIIEKTPOCKOIIHS

HaOJIOACHUH 1 U3MEPEHUI

METOJ0B XUMHUYCCKOI'0 aHajJm3a. HmeTts

MpeacTaBiIeHne 00 0COOEHHOCTSIX 0OBEKTOB aHATN3a

Hanucanue otderoB
no  JlaGopaTopHbIM
paboram

OIIK-6

npeaAcCTaBJIsATb

Crnocoben
PE3yNBTaThI
CBOEH paboThl B YCTHOM U
dopme B
COOTBETCTBUHM C HOPMaMH M

NHUCHMEHHOM
MpaBWJIaMH, TPUHATHIMH B
po¢eCCuOHAITBHOM

COOOIIECTBE

N 1Korxe.1

3HAaTh: MpaBUJIa COCTABICHHS MPOTOKOJIOB OTYCTOB
XUMHYECKHX OIBITOB, IPUMEHSATH OCHOBHBIC 3aKOHBI
XUMHH TIPU 00CY)KICHUH TOJYYCHHBIX PE3yJIbTaTOB,
MOJrOTOBUTH OTYET O BBIIOJIHEHHOM padoTe.
YMeTh: MPEACTaBUTh PE3YJIbTaThl ONBITOB U
pacueTHBIX paboT COTIACHO TPEOOBAHUSIM B TaHHOU
00J1aCTH XUMHHU




4.4. MeToanuecKue YKa3aHUus 110 OpraHm3anuu CaMOCTOSITEILHOM paﬁoTbI CTYAEHTOB
CamocrosTenbHas pa60Ta CTYACHTOB, CBsiA3aHHasA C HO,I[FOTOBKOﬁ OTYETOB II0 BBbIIIOJHECHHBIM

7a00paTOpHBIM paboTaM, 3aKpEIUICHHEM TEOPETUYEeCKOr0 MaTephalia B BHJC pPEUICHHS 3a7ad U
MIOJIrOTOBKE K KOJUIOKBUYMaM M yCTHOMY coOecenoBannto. CTpyKTypa oT4era 1o jJabopaTopHoii padore:

1. Ilenp paGoTHI.

2. Teopernyeckas 4acThb.

3. BoemmonHeHume pacdeTHBIX, TpadUUYeCKUX H KOHTPOJBHBIX 3aJaHHid B COOTBETCTBUH C

METOMYECKIUMH YKa3aHUSIMH K KaX10i padore.

4. BbIBoJ (Ha OCHOBE IMOJIYYEHHBIX PE3yIbTaTOB).
MeTtoanyecKie peKOMEHIAIUH 110 BBITOJHEHHIO U 00pa00TKe IKCIICPUMEHTAIBHBIX JAHHBIX 110 KaXK 10U
71a00paTOpHOil paboTe OMKUCAaHBI B METOJMUECKUX PEKOMEH/IAIUSX, TIOJITOTOBJICHHBIX MPETOaBaTEIISIMUA
kadeapel (cM. mpuinokeHus). [IpuMepbl pemieHus] TUIOBBIX 3ajad MPEICTaBICHBI B PEKOMEHIYEMbIX
yueOHBIX TOCOOUSIX U 33JaYHUKAX.

4.5. IlpumepHasi TeMaTHKa KypPCOBBIX padoT (IPOEKTOB) - He MPe1yCMOTPEHO

V. VUEBHO-METOJUYECKOE W  HUH®OPMALIMOHHOE OBECHEYEHHUE
JUCIHUATLITAHBI (MOJLY.JI5T)

DnekTpoHHas MHPOPMAIIMOHHO-00pa3oBaTeNbHas Cpe/la YHUBEPCUTETa 00eCrednBaeT JOCTYII K
3JIEKTPOHHBIM Y4€OHBIM U3/IaHUSIM U 3JIEKTPOHHBIM 00pa3oBaTeIbHBIM pecypcaM, yKazaHHBIM B pabodeit
poTpaMMe JUCIUTUINHBL.

IIpu ucnosnb30BaHNM B 00pa3oBaTEIbHOM IpoOIecce MeYaTHBIX M3JaHUM OMOIMoTeYHbIH (HOH
YKOMIUIEKTOBaH MEYaTHBIMU 3/aHUSIMHM U3 pacuera He MeHee 0,25 sk3eMIuisipa KakJoro U3 M3AaHUM,
yKa3aHHBIX B paboueil mporpamMme AMCLUMIUIMHBL, Ha OJHOro oOOyyarollerocss M3 4Yucia JIuI,
OJTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO TUCIHILIHHY.

OOyuaronmMest obecredyeH JOCTyNl K COBPEMEHHBIM NpO(EeCCHOHATIBHBIM 0a3aM IaHHBIX U
WH(POPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

a) OCHOBHAasl JIUTEpPaTypa

1. AnanuTHdeckasi xumusi: yueOnuk: B 3 T. / pen. JI. H. MocksuH. - M. : Akanemust, 2008 - . - 23
cM. - (Beiciiee mpodeccronanpHoe oOpa3oBanue: EctectBennbie Haykn). - ISBN 978-5-7695-
3955-8.

T. 2 : MeToapl pa3jielieHUs BELIECTB ¥ THOpUAHBIC MeToabl aHanu3a / . I'. 3enkeBud [u np.]. -
2008. - 300 c. : wi. - bubmumorp.: ¢. 294-296. - ISBN 978-5-7695-3956-5 : Bcero 15

2. Xenue, I'. [Tonsporpadust u BompTammnepoMeTpusi. TeopeTHdeckre OCHOBBI M aHATIUTUYECKAS
npakThka [OnekTponHslit pecypc] / I'. Xenue. - Mocksa : bunowm. Jlaboparopust 3Hanumii, 2014. -
Pe:xum nocrymna: http://e.lanbook.com/books/element.php?pll_id=50534. - Pexxum nocryma:
OBC "U3nmarensctBo "Jlaup". - Heorpannyd. moctym. - ISBN 978-5-9963-2376-0 :

3. AtomHo-a0copOunonnslii anaau3 [Tekcr] : yue6. mocobue / A. A. I'anees [u ap.]. - CII6. :
Jlanb, 2011. - 303 c. : un. ; 20 cm. - (YueOnuku 11 By30B. CrienuanbHas




0) 10MOJTHUTEJIbHAS JIUTEpaTypa
1. JleoyxoB, B. U. ®u3nko-xuMU4ecKre MeTOIbI rccnenoBanus [Tekct] : yueb. i moAroT.
OakanaBpoB 1 MaructpoB 1o Hamp. 100800 - "Tosaposenenne" / B. U. Jlebyxos, A. U. Okapa, JI.
I1. ITaBmrouenkoBa ; pen. A. U. Oxkapa. - CII0. : Jlanp, 2012. - 480 c. : un. ; 21 cm. - (YueOHUKH
U1t By30B. CriennanibHast iureparypa). - budmuorp.: c. 479. - ISBN 978-5-8114-1320-1 :

B) CIIHCOK aBTOPCKHMX METOAHYECKHX Pa3padoToK:

1. Xumuyeckuii JIOMUHeCcHeHTHBIH anaau3 [Tekcr] : Mmeton. yka3anus / coct.: A. U. Kupumios,
JI. TI. Illaynuna ; pen. JI. M. lumoBa. - Upkyrck : U3a-o UT'Y, 2010. - 40 c. — reoxum (31)

2. Metona smMuccuoHHoi poToMeTpum TuiamMenu [TekcT] : MeTo. yka3. K MPaKT. 3aHATHSIM / COCT.:
I'. H. Koponea, JI. I1. lllaynuna, JI. A. Typkuna. - Upkyrck : U3n-so UT'Y, 2010. - 24 c. reoxum
(31)

3. (DOu3MKo-XMMHYeCKHe MeToAbl aHaau3a [Tekct] : MeTon. ykas. - Upkyrck : M3a-so UT'Y, 2021

Y. 2 : DnekTpoXUMHUYECKUue MeTobl aHanm3a / coct. H. @. Anpenkosa [u ap.] ; pen. IL.

E.A.JlatkoBa. - 2021. - 56 ¢.  reoxum (100 5k3.)

)1) 0a3bl AAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie H ITOUCKOBbIC CUCTEMbI

1.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/-
VI.MATEPUAJIBHO-TEXHUYECKOE OBECINHEYUEHHUE JUCIHUITJINHbI
6.1. YueoHo-1a00paTopHoe 000py/10BaHKE:!
Kabunetsr No240, 242, 339 ocHamieHsl 000pyJOBaHMEM, KOMIIJIEKTAMU IIJIAKaTOB,
MCTOANYCCKUMH YKA3aHUSAMU
npeaAHa3HAYCHHBIMU JJISA IIPOBCACHU A J'Ia60paT0pHBIX 3aHATUN

OO0 UThwWN

Ne /1 | HaumenoBanue KommuectBo

1. Boasusie 6anu 2

2. TexHn4yeckne BeChI 2

3. AHanuTHnyeckue BeChl 2

4, [Tunerkn JIOCTaTOYHOC

5 Broperkn KOJIHMYECTBO I
Ka)K70ro

6. KonOb1 115t TUTpOBaHUS CTYJIEHTa

7. UWJIAHAPBI

8. MepHbie KOObI

9. MydenbHbIC TTIEUn 2

10. CymunbHble mKagbl 2



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

11. [Monsiporpad LP-60 1
12. Ocnusnorpadudeckuii mossiporpad 1
13. [Torenunomertpsl JIIIM-60m 2
14, HNonomepbl 3
15. Konaykromerpsl 2
16. BpICOKOYaCTOTHBIN TUTPATOP 1
17. YcTaHoBKa JJ1s1 TPOBEACHUS DJICKTPOIIN3a 2
18. VYcTaHoBKa /1715 IPOBEACHMSI BHYTPEHHETO JIEKTPOJIN3a 1
19. Xpomatorpadsl «Muauxpom -1»
20. dotoanexkrpokoropumerpbl KOK 2
21. Cnektpodoromertp “Specol” 1
22. ®oromeTp maMeHHbI 1adoparopHbiii OI1JI-1 2
23. MoHoxpoMaTop yHUBEpCalbHbINH Y M-2 1
28. | Ocerutenu OU-18 2
29. | Jlammer CB/I-120A 4
30. | ®OTOINEKTPOHHBIE YMHOKHUTEITN 4
31. | Bempsmurenu crabunuzupoBanisie BC-22 2
32. | MukpoamnepMeTpsl 2
[IyHTHI 2
33.

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU
B mpouecce nzydeHuss TUCLUMILIMHBI UCIIOIB3YIOTCS KAK TPAJUIMOHHBIE TAKH MHHOBALMOHHBIE

TCXHOJIOTHHU, aKTUBHBIC U MHTCPAKTHBHLIC MCTOABI U (1)0pMI>I 06yT~I€HI/I$II TEXHOJIOTHS OOBICHUTECILHO-
HUITIOCTPATHUBHOT' O 00BACHEHHI C 9JICMCHTaAMU HpO6J'IeMHOFO N3JI0KCHUA, TCXHOJOTUA
HpO(I)CCCI/IOHaJ'IBHO-OpI/ICHTI/IpOBaHHOFO OGy‘-IGHI/IH, JICKIIUH, O6’b$1CHI/ITCJ'ILHO-I/IJIJHOCTpaTI/IBHHﬁ METOA C
QJICMCHTaAMH HpOGJ’IeMHOF 0 MU3JIOKCHUA, KOHTPOJIbHBIC U na6opaT0prle pa6OTBI, KOJIJIOKBUYMBI, pa360p

KOHKPETHBIX CUTYallHM.

VIILLOOHEHOYHBIE MATEPHUAJIBI 1JISA TEKYIIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMA

@DOHIBI OLIEHOYHBIX CPEACTB MO AUCHUIUIMHE TPECTaBIAeT COOONW KOMIUIEKT BOMPOCOB IS
MPOBEJEHUS TEKYIIET0 KOHTPOJIST ¥ MIPOMEXYTOUHOM aTTeCTallui 00y4JarouXcs MPeICTaBlIeH B JTaHHOM
paszene nporpaMmel.

Ouenounsie cpencrsa (OC):

11.1. OueHouHsle cpecTBa AJI BXOJHOTO KOHTPOJIS — HE IIPEYCMOTPEHBI.
11.2. OmneHOuYHBIE CpeACTBAa TEKYIIEro KOHTPOJS - KOJUIOKBHYMBI, KOHTPOJBHBIE PaOOTHI.



Hasnadyenme oneHouHelx cpenactB TK - BeIABUTH C(HOPMHPOBAHHOCTH 3JIEMEHTOB CIICAYIOIINX
komnereHmuii  OIIK-1, OIIK-2, OIIK-6. (MAK onk-12, WK onk21; WAKonk24; MIKorke.1).
@®opmupyrorcst B coorBerctBun ¢ JIHA yHuMBepcuTeTa B BHIE YCTHBIX OINPOCOB, KOJUIOKBHYMOB,
BBINOJIHEHHS Ta0OPATOPHBIX PAOOT U OPOPMIICHHS OTYETOB.

Bonpoch! 1J1s1 MOATOTOBKYU K KOJUIOKBHYMaM

DJIeKTPOrpaBuMeTPUs

1. DnexTponus. 3aKOHBI AIEKTPOJIN3A.

2. CxeMbl KaTOIHOT'O U aHOAHOTO ITPOLIECCOB MPH JIEKTPOJIU3E.

3. OdusnuecKkre U XUMHYECKHUE YCJI0BUSA IPOBCACHUA 3JICKTPOJIM3a U UX BIIMAHUC HA

Ka4yeCcTBO BbIIEISIEMOI0 OCa/IKa.

4. DJeKTpOrpaBUMETPUYECKOE ONPEACICHUE METAJJIOB M PacTBOPOB, COJEPKALIMX HOHBI
HECKOJIbKUX METAJUIOB, 3JIEKTPOJIU3 C KOHTPOJIEM HANpPSHKEHUS, SJIEKTPOJIU3 C KOHTPOJIEM JIEKTPOJAHOTO
IHoTeHIaJja.

5. Hanpsokenue pasnoxkeHus, nepeHanpspbkeHue. [lomspuzamuss u e€ BuIbl(XUMHUYEcKas,
AIIEKTPOXUMHUYECKAs], KOHLIEHTPALMOHHAs), CIIOCO0BI ycTpaneHus . [loyspu3aiioHHbIe KPUBBIC.

6. BHyTpeHHuUi 37eKTpoau3. DIEKTPOIU3 ¢ PTYTHBIM KaTOJIOM.

Konaykromerpus

1. Teopernueckoe obOocHoBanue Metoaa. Ilpsmas u KocBeHHas KOHIyKToMmeTpus.O6sacTu
IMPUMCHCHUA.

2. ComnporuBieHue. DIEKTPONPOBOAHOCTb. Y JIENIbHAS 3JIEKTPONPOBOAHOCTb, 3KBUBAJICHTHAs
AJIEKTPONPOBOIHOCTb, MOJIIPHAs 3JIEKTPOIIPOBOIHOCTb.

3. U3mepenue 31€KTPONPOBOTHOCTH (COMPOTHBICHMUS) PACTBOPOB AIIEKTPOIUTOB. locTostHHAS
AYEHKH, €€ IPAKTUYECKOE OIIPEICIICHNUE.

4. Konnpykromerpuueckoe TtuTpoBanue, onpeneneHne K.T.T mnpum KOHIyKTOMETpHUYECKOM
TUTPOBAaHUU. BHJIbI KPUBBIX NTPH KOHIYKTOMETPUYECKOM TUTPOBAHUMU.

5.XapakTep 3aBUCUMOCTH yJIEIbHOW DIIEKTPONPOBOJHOCTH OT KOHIEHTpAlMu pacTBoOpa,
TEMIIEPATYPBI, BA3KOCTU CPEIBL.

IHorenunomerpust

1. Teopernueckoe ob6ocHOBaHue MeTona. IIpsMas M KOCBeHHas MOTEHLMOMETPHUs. Y paBHEHUE
3aBUCHUMOCTH 3JIEKTPOJHOTO MOTEHIMAla OT KOHIEHTpAUK (aKTHBHOCTH) MOTEHLHAJIONPEIEISIONINX
VOHOB.

2. UVHouKaTOpHBIE OIEKTPOJABI, DJEKTPOAbl CpaBHEHHs, HX (QYHKIWH, TpeOOoBaHUS,
IPEIbABISAEMBIE K HUM.

3. IloreHumomMeTpruyeckoe TUTPOBAHHUE MO PA3IMUYHBIM TUIIAM XMMHUYECKOW peakiuuu. PakTophl,
ONpEACIAIONINE BEIUYMHY CKayka MOTeHIuana HMHAuKaropHoro anektpoxa B K.T.T. Ha kpuBbIX
MOTEHLIMOMETPUYECKOTO TUTPOBAHUU.

4. ®aKTOpBI, ONMPEEIISAIONINE BO3MOKHOCTh AU((epeHInanbHOro onpeaeaeHust HOHOB, OJIM3KUX
[0 CBOMCTBaM PAacTBOPOB, UX CMecel (TUTPOBAHUE CMECHU KHCIOT, CMECH T'aJIOTeHU-NOHOB) METO/I0M
NOTEHLIMOMETPUYECKOTO TUTPOBAHHUS.

Ionsiporpadus

1. Teoperuueckre OCHOBBI MeTo1a. [IpuHIMITHANIBHAS CXeMa YCTaHOBKH JIJIs HOJISIpOrpaduyeckux
ONpeCIICHUN.

2. YcnoBus IPOBEIEHUS JIEKTPOIN3a B MOJIIporpaduu.

3. Bompramnepnas kpuBas, e€ pacmmdpoBka. KomndecTBeHHBII W  KaueCTBEHHBIH
noJsiporpaduyeckuii aHamus.

4. Kputepuu onpenerneHus KOHIEHTpAMU U MpUpoAbl aenoisipusatopa. [lonsporpaduueckuii
CIIEKTD.

5. VYpaBHeHHE 3aBUCHUMOCTH TpeAeibHOTO Tu(Qy3HOHHOr0 TOKa OT KOHIEHTpAIUU
JENoJspU3aTOpa.



6. IloaroroBka pactBopa K mojsiporpadupoBaHUI0. YcTpaHeHHE (AKTOPOB, HMCKAKAIOIINX
BOJIbTaMIICPHBIC KPUBbIC (PaCTBOPEHHBIN KUCIOPOJ, MAKCUMYMBI1-TO 1 2-T0 poja).

7. Ocuwutorpaguueckas nosjsporpadus, e€ oTiauuus, OCOOEHHOCTH M IpEeuMYyIIecTBa I10
CPaBHEHHUIO C KJIACCUYECKOW BOJIIBTAMIIEPOMETPHUEN.

ATOMHO-’MHCCHOHHBIH METO/I.

1.CymiHocTh ¥ OCHOBHBIE OCOOCHHOCTH MeTo1a. [[puHIMIInanbpHas CXemMa aTOMHO-3MHUCCHOHHOTO
CIIEKTpOMETpA.

2.IlmamMsi - WMCTOYHUK aTOMH3AlUU W BO3OYkIeHUs. (DakTophl, BIHSIOMIAE HA KOJIUYECTBO
CBOOOIHEIX aTOMOB B INIAMEHH.

3.DU3HKO-XUMHYECKHE TTPOIIECCHI, TPOUCXOSIINE B TUTAMEHHU.

4 VIHCTpyMEHTANIbHBIE M CICKTPAJIbHBIC ITOMEXH, CIOCOOBl WX ycTpaHeHUs. OCcOOCHHOCTH
MOITOTOBKH MTPOOBI U €€ BBEICHUS B TIIAMSI.

5.KadecTBEeHHBIN U KOJTHYECTBEHHBIN aHAIN3 aTOMHO-IMUCCUOHHBIM METOJIOM.

6.CrieKTpanbHO-aHATUTHYCCKUE XAPAKTEPUCTUKH Kallvs, HATPUS M Kablus. MeTposiornueckue
XapaKTEPUCTUKH U aHATUTHICCKHE BO3MOYKHOCTH METO/1A.

MoJiekyJisipHasi a0COPOIHOHHAS CTIEKTPOCKONNs (cnekTpodoToMeTpusi).

1.IIpunmunuansHas cxema npubopa. Knaccudukanus anmapatypbl ¢ TOYKH 3peHHUs crocoba
MOHOXpOMaTH3auu (POTOMETPHI U CIIEKTPO(HOTOMETPHI).

2.3aKOHBI TIOTJIOIICHHS JJICKTPOMAarHUTHON »HEpruu pactBopamMu. OCHOBHBIC TIPHYHUHBI
OTKJIOHEHHMSI OT OCHOBHOI'O 3aKOHA CBETOIIOIJIOICHHS.

3. OnTuveckas INOTHOCTb, MPONYyCKaHNe, MOJISPHBIA KO3 (UIIMEHT MOTJIONIECHUS. AITATUBHOCTh
OITHUYECKOH INIOTHOCTH.

4.CBsI3b XMMHYECKOH CTPYKTYPHI COSAMHEHHSI C aOCOPOIMOHHBIM CHEKTpOM. OCHOBHBIE THIIBI
(boTOMETPUPYEMBIX CUCTEM.

5.¥YcnoBus npoBeneHus: GOTOMETPUUYECKUX OMPEICTCHUIA.

6.AOcomoTHEIM W U depeHINATBFHBI BapHaHTBl aHaIW3a. AHAIN3 MHOTOKOMITOHCHTHBIX
CHCTEM.

7.®oTOMETPUYECKOE TUTPOBAHHUE.

8.Croco0sI onpe/ieNieHns KOHIIEHTPALIUU BEIIECTB.

9.MeTpooruueckrne XapakKTepUCTHKU ¥ aHATTUTHYECKUE BO3MOKHOCTH CIIEKTPO(OTOMETPHH.

MoJieKyasipHasl JIOMUHECIIEHTHAS CNIEKTPOCKOMMSI.

1.Kimaccuduxkarnms BHJIOB JTFOMUHECIIEHIIUH o HCTOYHHUKAM
BO30YKICHHSI(XEMUITIOMHUHECIICHIINA, OMOJIFOMHHECIICHIIHS, AIEKTPOIIOMHHECIICHITH,
(GOTOMIOMUHECIICHITUS U JIP.); MEXaHU3MY U JITTUTEIbHOCTH CBEYCHUSI.

2.®ayopecueniis U GochopecleHIus ¢ TOYKH 3PEHHUs IEKTPOHHBIX IepexoaoB. CBedeHue
JTUCKPETHBIX IIEHTPOB U PeKOMOWHAITMOHHOE CBEUCHHE.

3.0OcHOBHBIE CTIEKTpaIbHBIC XapakTepucTuku JromuHecteHnuu. [Ipasuno Ctokca, 3akoH CTokca-
Jlommenst, mpaBuI1o 3epKaibHON cuMMeTpun JIEBIIMHA.

4. DHepreTHUECKUii U KBAHTOBBIN BBIXO]] IFOMUHECIIEHITNHU. 3aKoH BaBuiosa.

5.®akTopkl, BIUSIONINE HA HHTCHCUBHOCTD JTIOMUHECIICHIMH. TYIICHHE JIIOMUHECIICHIINNA U €r0

BUJIBI.

6.Peakiuu, ncnosib3yemble B JIOMUHECIIEHTHOM aHAJIN3e.

7.Anmaparypa = JIIOMHHECIIEHTHOIO  aHajiu3a. METpOJIOTUUECKUE  XapaKTEPUCTUKU U
AQHAIUTUYECKUE BO3MOKHOCTH METO/1a.

Xpomarorpaguyeckue MeTo/1bl AHAJIU3A

1.0npenenenune xpomartorpaduu. Bunbl xumakoctHol xpomarorpaduu. BeicoxosddexTuBHas
xukoctHas xpomarorpadpus (BOXX). [Ipenmymecrsa BOXX.

2.Cxema xuaKocTHOTo Xxpomarorpada. Hacocsl, KOIOHKH.




3.'eomerpuuecknii, UCKIIOYEHHBIH - BHEIIHUI, BHYTPEHHM U MEPTBBIH OOBEM KOJIOHKH.
4.HopmanbHo-(ha30oBelii 1 0OpamieHHO-(pa30BbIi BapuaHThl. [loisipHBIE M HEMOJSPHBIC HETOIBHKHBIE

(da3bl ¥ IPUHITUIIEI KX BBIOOpA.

5.MouduuupoBaHHbIe CUITMKATeIN KaK COPOCHTHI.

6.IToaBrkHBIE (asbl.
7.OCHOBHBIE

napameTphbl

xpomarorpaduu:

XpoMaTorpaguieckoro pa3aeieHus, Ko3PGUIUESHT aacopOInu.
8.KauyecTBeHHBII 1 KOJTMYECTBEHHBIA XpoMaTorpadhuyeckuii aHaIu3

CCIICKTUBHOCTb n

3¢ (HEeKTUBHOCTH

11.3. OueHouHBIC CpeNICTBA AJIs TEKYIIEH yCcIeBaeMOCTH GopMe 3auera

ILianupyembie pe3yJbTaThbl 00y4UeHHUs1 I GOPMHPOBAHMS KOMIIETeHIUI

I/IH)II/IKaTOPI)I JOCTHIKCHUSA
KOMIICTCHI MU

PesyabTaTsl 00yyeHus
(3HaTh, yMeTb, BJIA/IETh)

IIpouexypa oueHuBaHus

UK  onk-12 Ipepnaraer
UHTEPIPETAINIO  Pe3yJIbTaTOB
COOCTBEHHBIX 3KCIIEPUMEHTOB U
PacYeTHO-TEOPETUUECKUX padboT
C UCIOJIb30BaHUEM
TEOPETHUECKUX OCHOB
TPaAULIMOHHBIX u HOBBIX
pa3zienoB XUMUHU

3HaTh. TEOPETHYECKHE OCHOBBI
AHAIUTUYECKON XUMHH, CYIIECTBO
peakuui 51 MPOLIECCOB,
UCIIOJIB3YEMBIX B AHAJIMTHYECKOU
XUMUHW; TIPUHIUIBI W 00JIaCTH
HCIIOJIL30BaHUSA OCHOBHBIX METOIIOB
XMMHYECKOro  aHainm3a. VIMeThb
MpeACTaBiIeHHe 00 OCOOEHHOCTSIX
00BEKTOB aHAIHN3A.

YMeTh: NOArOTaBIUBATH 00BEKTHI

HCCIICIOBAHUS JUIST aHajm3a,
MIPOBOJUTH JKCIIEpUMEHTAJIbHbIE
HUCCIICAOBAHUS o 3aJaHHOU

MCTOIHUKC, pa6OTaTI> Ha arlimaparype,
HpI/IMerleMOfI B AaHAJIMTHYCCKHX
HUCCICIOBAHUAX,

Bﬂa}IeTb: HaBbIKaMU TIPUMCHCHUA

TECOPECTUICCKUX OCHOB npu
IMPOBCACHNU AHAIIUTUYCCKUX
peaKL[I/Iﬁ JJIs0 OIIPECACIICHUS

AJIEMEHTOB B PAa3JIMYHBIX O0BEKTAX.

CobecenoBanue 10 TeEMe
71a0b0paTOpPHBIX padoT.
(CMmotpu.  BoMpOCHI
TEKYILEro KOHTPOJIs)
Brinosinenue
1a00paTOPHBIX padoT.

JUIA

PaGoraer ¢
BEILIECTBAMU C
HOPM TEXHHUKH

NAK  omx-21
XUMHYECKUMU
cOOMI0IEHNEM
0e30macHOCTH

3HaTh: MpaBUia U HOPMbI TEXHHUKH
Oe3omacHocTH Tpu  pabore ¢
XUMUYECKUMU  PEaKTUBAMH U
¢buznueckumMu npubdopamu

ColeceqoBaHue II0 TeEME
71a00paTOpHBIX padoT.
(Cmotpu.  BOIIPOCHI
TEKYIIEro KOHTPOJIS)

JUIA

Beinosnnenne
1a00paTOpHBIX padoT.




N/1Korik2.4 ITpoBoauT
HCCIIE/IOBaHMSI CBOMCTB BEIIICCTB
u MaTepualioB c
UCIIOJIB30BAHUEM  CEPHIHOTO
HAYYHOTO 000PYAOBaHUS

3HaTb: OCHOBHBIE JOCTOMHCTBA H
HEJOCTaTKH PAa3JIMYHBIX METO/OB
HCCJIEIOBaHNUS CBOMCTB BEILECTB U
MaTepHuaoB
YMerh:
omeparu

OPOBOAWTH  MPOCTHIE
(kmaccudukanus
BEIIECTB, cocTaBlieHuEe (opmy,
CXeM  MpPOIECCOB,  TECPBUYHBIN
aHaJU3 Pe3yIbTaTOB M T.I1.) C YYETOM
o0mmmx 3aKOHOMEPHOCTEH,
bopMyIupyeMbIX B paMkax
AHATUTHYECKOW XUMHUHU
Baaners: TEOPETUICCKIUMHU

NpeaACTaBICHUAMU aHAJIMTUYIECKOM

XHUMHU, OCHOBaMu XUMHNYCCKHX

MCTOJ0B aHaJIn3a HCOPIraHNYCCKUX U

OPraHu4YCCKUux COGHHHGHHﬁ,

METOJI0JIOTHEN  BHIOOpa METO/OB

aHaJIn3a, UMETDh HaBBbIKH ux

MMPUMCHCHHA IIpu IIPpOBCACHHUU

AHAJIMTHYCCKHUX peaKuHﬁ JIA

OMMpCACIICHUA 9JICMCHTOB B

Pa3IUYHBIX 00BEKTaX.

ColecenoBanue II0 TeME
1a00paToOpHBIX PaboT.
(CmoTpu. BOMmpOCH  JJIst

TEKYIIEero KOHTPOJIs)

Brmonnenue
1ab0paToOpHBIX PadoT.

W/IKorike.1 [pencrapnsier
pe3yibTaThl  paboOThl B BHIIE
oT4eTa Mo CTaHIAPTHOW (opme
Ha PYCCKOM SI3BIKE

3HaTh: TpaBWIa  COCTaBJICHUSA
MIPOTOKOJIOB OTYETOB XUMHUYECKUX
OTBITOB, TMPUMEHSATH OCHOBHBIC
3aKOHBI XHMHU TIPH OOCYXJICHHH
MOJTY4YEHHBIX pe3yIbTaToB,
MOJITOTOBUTH OTYET O BBITOJIHEHHOM
pabore.

YMeTh: TPEICTaBUTh PE3YIIbTATHI
OMBITOB U  pacyeTHBIX  paboT
corjlacHO TpeOOBaHHWSAM B JaHHOU
00J1aCTH XUMUHU

Baanern: HaBbIKAMU
MIPEACTABICHUS pe3yabTaTOB
COOCTBEHHBIX HAYYHBIX H3BICKaHUN
B KOMITBIOTEPHBIX CeTIX i
MH(pOpMaLIMOHHON Hay4HO-

00pa3oBaTeNbHON cpefe

OdopmMneHre OTYETOB IO
1abopaTOpHBIM paboTam.




MaTtepuaibl [ NPOBeIeHHS] TEKYIIero KOHTPOJs 3HAHUN CTYIEeHTOB NpeICTaBJIeHbl B
pasneaax 4.3.1 u 4.3.2., rinase YlII.

Kputepuu oneHuBaHus pe3yibTaTOB 00y4eHUs (11 MOJTyYeHHUSI 3a4€Ta):

1. HeoOxoaumo BBIIOJHUTH16 TabopaTopHbIX padoTt. Kaxkaas paboTa olieHUBaeTCs MAaKCUMYM
Ha 4 GaioB. OlEeHUBAETCS TEXHUKA BBITIOTHEHHS], 0)OPMIICHHE OTUYETOB.

2. Tpemycmotpeno 8 cobecenoBanuii. Kaxkaas Tema OlleHUBaeTCss MAKCUMYM Ha 5 GaJioB.

JIaGopatopHas paboTa CYMTAETCsI BHIITOJIHEHHON €CIIu:

1) mnpemocTtaBieH MHUCBMEHHBIM OT4YeT 1O JabopaTopHOil paboTe, BBITOJHEHHBIH IO
YCTAHOBJICHHBIM TPEOOBAHUAM;

2) mpUCYTCTBYET 3allUCh O BBIIIOJHEHUH PaOOTHI B )KypHAJIe IPENOIaBaTeNs WK IPUCYTCTBYET
HOJNKCH IpenojaBaress B IPOTOKOJIE BHINOIHEHUS JabopaTopHOil paboThl cTyaeHTa. Bo Becex apyrux
ciydasx paboTa CUMTAETCs HEBBINOJIHEHHOH. OTBETCTBEHHOCTb 3a HEBBIIIOJHEHUE YCTAaHOBJIEHHOTO
KOJINYECTBA JJAOOPATOPHBIX PabOT MOJHOCTHIO JIEXKUT Ha CTYICHTE.

Jlyis morydeHus 3a4eTa HeoOXxoauMo HabpaTh MUHUMYM 60 OaJiioB.

Hezauer craBuTCs, €caM B YCBOGHUM MaTepuana HMEIOTCS IpOoOesbl: OTICNIbHBIE yMEHUS

HEJIOCTaTOYHO YCTOHYMBBI, OCHOBHOE COJICpKaHUE MaTepualia He YCBOCHO; HE MOJHOCTHIO BBITIOJTHEHBI
nabopaTropHbIe pabOTHI U HE TPECTABIICHBI OTYETHI 110 JIA0OPATOPHBIM paboTaMm.

OrneHOYHBIC CPEICTBA JIJIs IPOMEKYTOUHOM aTTECTAIlMHU B opMe dK3aMeHa

IMPUMEPHBINA IEPEYEHB BOITPOCOB K DK3AMEHY
1. Du3NKO-XMMHUYECKHE METOJbl aHalM3a, MX MECTO B PpsAy AHAIUTHYECKUX METOJOB.

Knaccudukanus Gpu3nko-XxMMHYECKUX METOOB aHAIH3a.

2. CxeMa mpoBEACHMS aHalIM3a METOJOM HMHUCCHOHHOM (OTOMETpUM IJIaMEHH, YCIOBHS
npoBeJeHus aHanu3a. OCHOBHBIE Y3JIbl IUIAMEHHO-(QOTOMETPUYECKOM .yCTAaHOBKH.

3. XapakTepuCcTHKa TUIAMEHHU KaK UCTOYHUKA BO30YKIeHUs. MexaHn3M BO30YKJICHUsI CIIEKTPOB
B raMeHu. O011ast cxema MmpoIeccoB MPOUCXOIAIINX B TUTAMEHH.

4. Bunel momex B MeToie OTOMETPUU TIIAMEHU, UX YCTpaHeHue. Biusaue Gu3nko-XxuMH4IeCcKuX
CBOMCTB pacTBOpA HA Pe3yJbTaThl aHATU3A.

5. OcHOBHBIE NTapaMeTPhl, XapaKTEPUIYIOIIUE IEKTPOMAarHUTHOE u3iydeHue. [Ipoucxoxaenue
CIEKTPOB U3JIy4eHHs U norioueHus. [lonsitue o uBeTe pacTBOPOB.

6. OCHOBHOM 3aKOH CBETOIOTJIOIIEHHS pacTBOpaMu. ONTryeckas INIOTHOCTh U IPOITYCKAHUE, UX
CBS3b C KOHLEHTpAUUEN U IIpeieIbl U3MEPEHUH.

7. Tlonsitue o cmekTpax morjomeHus. MonspHbIi KO3(PGUIIMEHT TOTJIOMEHNUS KaKk Mepa
YyBCTBUTEIHLHOCTH ()OTOMETPUIECKON PEAKITUH.

8. uddepentmanpapiii BapuaHT GOTOMETPUUECKOTO METO/A, €r0 JOCTOMHCTBA U BO3MOKHOCTH.

9. Tunsl (HOTOMETPUPYEMBIX CUCTEM H YCIOBHUS (HOTOMETPHUUECKUX OIPEICTICHHIA.

10.3akon  dorodrdpdexra. DoTtornemenTs, ux THIBL. CBETOPUIBTPHI W WX Ha3HAUYCHUE.
OnTuueckas cxema QoTOdIEKTPOKOIOPUMETPA.

11.0cHOBHBIE Y37IbI W TPUHIMIHAIBHBIE CXEMBI MPUOOPOB M YCTAHOBOK, HCIIOJIB3YEMBIX B
ONTUYECKUX METO/aX aHalln3a.

12.5Bnenne nmoMuHecueHUMH. OTIMYME JIOMUHECHEHIIMM OT JPYrUX BHUIOB HW3JIYyYEHUS.
Knaccudukanmst siBjeHUI JIIOMUHECIICHIIUH.

13.®ayopecuel LI u dpochopeciieHnns ¢ TOUKK 3pEHHUS HIIEKTPOHHBIX EPEX0I0B.



14.CBsi3b CHEKTPOB MOIMJIOLICHUST W JIIOMUHECHEHIMHU. 3akoHbl Ctokca u Crtokca -Jlommens,
Basunosa. [IpaBuiio 3epkaibHON cuMMeTpun JIeBmuHa.

15.BbIxoa JIFOMMHECUEHIMU: DHEPreTUUECKUN W KBAHTOBBIM, CBSI3b MEXIYy HUMH. TylieHue
JIOMUHECLEHIIMM. Buipl TymeHus.

16.0cHOBHBIE 3Tambl Pa3BUTUS KHUIKOCTHOW xpomarorpaduu. Mecro BOXX B coBpemeHHOMN
AHAIUTUYECKOU XUMHH, €€ BO3SMOXKHOCTH U JOCTOUHCTBA.

17 . Knaccuduxkanus xpomarorpadpuieckiux METOI0B aHAU3A.

18.Cop6enTsl, ucnonb3dyemsie B Mmetogie BOXXX. TpeGoBanus, npeapsaBiasieMbIe K HUM.

19.UcknroueHHBIM, CBOOOIHBIN, MEPTBBIA U TEOMETPUUYCCKUN 00BbEM KOJIOHKH. Y IepP)KUBAaHUE B
Xpomarorpaduyeckoil KOJIOHKE.

20.Teopust Tapenok B xpomarorpaduu. daktopsl, Biustomme Ha 3(HEKTHBHOCTh KOJIOHKH.
CumMmeTpus nuka.

21.Xpomarorpadus Ha « oOpamEHHBIX (Pa3ax », OCHOBHBIC 3aKOHOMEPHOCTH. BUIBI COSAMHCHMUIA,
OTIpeieNIIeMbIX C ITOMOIIBIO 00paIeHo-(ha3HbIX COPOCHTOB.

22. ®oTomeTpruecKkoe TUTpoBaHUE. BBl KpUBBIX B (JOTOMETPUUECKOM TUTPOBAHUHU.

23.Cnoco0sbl ompeeneHus] KOHIIEHTPAIMH PacTBOPOB, UX JOCTOMHCTBA MHeAocTaTku. O0nactu
MPUMEHEHHUS.

24 .21eKTpOrpaBUMETPUYECKUN  aHanu3. TeopeTuyeckue OCHOBBI, 00JIaCTU TMPUMEHEHUS,
anmnaparypa.

25.3akonb1 Dapanest.

26.Ilonspuzanus anekrpoja. Buabl momsipuzanuu: 31EKTPOXUMHUYECKas, KOHIIEHTPAL[MOHHAs
CHocoObI OIaBJIEHUS.

27 HanpsbxeHue pasinokeHus, nepeHanpsbkenne. [lepenanpsxkenue npy BbIIECICHUHT BOAOPOa Ha
INEKTPOAAX U3 PA3IUYHBIX METAIUIOB.

28.ITonsspn3allnOHHbBIE KPUBBIE.

29. ®usnueckue U XUMHUYECKUE YCIIOBUS MPOBEACHHUS DJIEKTPOJIN3a, ONPEIEIAIOINE CBONCTBA
0CaJIKa, BBIIEISIONIETOCS Ha AIEKTPOAax. Y CKOPEHHBIN AJIEKTPOJIU3.

30.BuyTtpennuii anextponus. TeopeTnueckoe 00OCHOBaHHE, ammnapaTypHoe oOQopMIleHue,
00J1aCTH TPUMEHEHUS, TPEUMYIIECTBA 10 CPABHEHUIO C KJIACCUYECKOM IIEKTPOTPaBUMETPUECH.

31.0nexTponus ¢ pTyTHBIM KaTo oM. TeopeTnueckoe 000CHOBaHME, annapaTypHoe o(popmIIeHuE,
00J1aCTH IPUMEHEHUs, TPEUMYIIECTBA U HEJJOCTATKH 110 CPABHEHUIO C KJIIACCUYECKUM 3JIEKTPOITH3OM.

32.ITonaporpadudeckuit METO1 aHaIu3a. TeopeTnyeckoe 000CHOBaHUE, MPUHLIUIHATIbHAS CXeMa
YCTAHOBKH IS BBITIOJIHEHUS aHAIN3a. Y CJIOBUS POBEIEHUS JIEKTPOIIN3a B MOJIIpOrpadp .

33.BonpramniepHass kpuBas. OCTaTOYHBIM M TpEAENbHBIA TOKUA. AHATUTUYECKHUE CUTHAIbBI
KOJIMYECTBEHHOTO U KaYE€CTBEHHOTO MOJIAPOrpapruecKoro aHaausza.

34 IloaroToBka pacTBopa K MOdsporpadupoBaHuI0. Y CTpaHEHHWE HCTOYHHMKOB, MCKaXKAIOIIUX
BOJIBT - aMIIE€pHbIE KPUBbIE (PACTBOPEHHBIN KUCIOPOJ], MAKCUMYMBI IIEPBOTO U BTOPOTO POa).

35.0cummnorpadudaeckas noysporpadus. [IpuHunuansHas cxema YCTaHOBKH JIJIS1 BBITIOJTHEHUS
ananu3a. /locronHcTBa ocumsuiorpadguueckon noiasiporpaduu Mo CpaBHEHUIO € KIACCHUECKOM.

36.IToTeHUIMOMETpUYECKHII ~ METOJX  aHanmM3a. leopernyeckoe  OOOCHOBaHHME  METOJA.
WnaukaTtopHblie 3JEKTPOAbI U 3JEKTPOJbl cpaBHEHUs. DYHKIIUU 3JIEKTPOJOB, OCHOBHBIE TpeOOBaHUS,
IPEIBABISAEMBIE K DJIEKTPOIAM.

37.1lpumepsl MOPAKTUYECKOTO HCHOJIB30BAHUSI TMPSMOrO BapuaHTa MOTEHUMOMETPHH B
QHAIUTUYECKUX LesaX. DakTopbl, OMpPENeNsIomie BbIOOp HMHIUKATOPHOTO SJEKTpoJa, Haubosee
ynotpeOisieMble HHANKATOPHBIE AJIEKTPO/IbI.



38.IIoTeHIMOMETPUUECKOETUTPOBAHUE - KOCBEHHBIM BAapUAHT MMOTECHIMOMETPUU. TexXHUKa
BBITOJIHEHUS aHAIM3a. BUJBI KPUBBIX MOTCHLIMOMETPUYECKOTO TUTPOBAHUS, CHOCOOBI ONpE/IEICHUs
KOHEYHOM TOYKU TUTPOBAHUSI.

39.®akTopHl, ONpEeNAIONIe BeTUINHY CKauKa MOTEHIMAIa HHANKATOPHOTO 3JIEKTPoa BOIM3U
MOMEHTA YKBUBAJICHTHOCTH IPHU UCIIOJIb30BAHUN PA3TUYHBIX TUIIOB XUMUYECKUX PEAKIIUil.

40.KOHIyKTOMETPUYECKU METOJ] aHalu3a. OJEKTPONPOBOJHOCTb, 3aBUCUMOCTb €€ OT
KOHIEHTPAllMU M TEMIlepaTypbl. YJelbHass M OSKBUBAJICHTHAs JIIEKTpONpoBogHOCTU. ObnacTtu
MPUMEHEHUS KOHAYKTOMETPUH, IPEUMYILECTBA U HEJOCTATKH METO/1a.

41.Ilpsmast U KOCBeHHas: KOHIyKToMeTpus. [Ipumepbl MpakTUYECKOro MPUMEHEHUs MPSIMOTo
BapHaHTa KOHJYKTOMETPUH.

42. DKcIepUMEHTAIbHOE U3MEPEHHME AIEKTPOIPOBOJHOCTH, ammaparypa. IlocrosHHas sueinku,
CrocoOBI €€ onpeIeNICHuUs.

43 KonaykromeTpuyeckoe TUTpoBaHHE. Buabl KpuBblX TUTpoBaHMs. OmpesesieHne KOHEYHOU
TOYKH TUTPOBAHUS.

44. BbICOKOYaCTOTHOE TUTPOBAHUE



Kputepun oueHnBaHus 0TBETOB HA IK3aMeHe:

DK3aMeH M0 IUCLMILIMHE COCTOUT M3 JIBYX udacTel: Ha sk3ameHe cTyAeHTy npenjaraeTcsi OTBETUTh Ha 2 TEOPETUYECKUX BOIPOCA U PEIIUTh
pacueTHyr0 3aa4dy. OTBET Ha Ka)/Ibli BOPOC OMJIeTa OIIEHUBAETCS OT/IENbHO. [IpH BEICTaBIICHNN OIIEHKH 32 OTBET YYUTHIBAIOTCSI OTBETHI CTY/ICHTA HA
JOTIOJIHUTEIbHBIE BOIIPOCHI ITpenoaasarelid. OTaeapHas OLEHKA 3a OTBETHI Ha JONOJIHUTEIIbHBIE BOIPOCH! HE CTABUTCH.

Tlokazarenu

Kpurepuu

OTBeTHI IO BOIIpOcam Oumera

COZIepP’KaHHME OTBETA COOTBETCTBYET MOCTABICHHOMY BOIIPOCY PAaCKpPBHIBAIOTCS HanboJee
3HaYMMbIC (DaKThI, HAYYHBIC MTOJIOKEHHSI, COOJTFOIACTCS JIOTHYECKast MOCIIeI0BATEILHOCTD
B U3JI0)KCHUU MaTepuaa

OTBeThI Ha IOMOJIHUTEIIbHBIE
BOIIPOCHI

COACPIKAaHNUE OTBETA COOTBETCTBYCT IOCTABJICHHOMY BOIIPOCY PACKPBIBAKOTCA Hauoboee
3HAa4YUMBIC (baKTbI, HAY4YHBIC ITOJIOKCHUA, CO6JHOI[3,CTCSI JIOTUYCCKYIO MMOCJICA0BATCIIBHOCTD
B U3JI0OKCHHUH MAaTCpUall

KpnTepnn OICHUBAHHUA O0TBETOB HA 3K3aMCHE:

ILnanupyemsble pe3yJibTaThl 00y4eHHs

OneHovyHas MIKaJIa

3 4 5
Bnaneer ¢busuko-xumMudeckuMu | Brageer  GU3HKO-XUMHYECKUMHU
Braseer (pHU3MKO-XUMHUYIECCKHMMH | METOJAMH aHAIHM3a HEOPTAHUIECKUX | METOJaMH aHanmm3a
MeTO/IaMU aHaJN3a | BEIICCTB. MOHMMAET UX | HEOPraHUYECKUX BCIIICCTB.
3HaTh: TEOPETHYECKHE OCHOBMBI | yeopraHnuecKux BEILIECTB, | IPEUMYIIECTBA U HEJJOCTATKY; NOHMMaeT HX NpPEeUMYIIeCTBa M

(U3UKO-XMMHUYECKHUX METOJIOB aHAJIN3a,
CYIIECTBO  peakiuid ¥  IPOIECCOB,

MOHUMACT HUX IMPECUMYHICCTBA U

BJIaACCT HABBIKAMH KOMIIJICKCHOI'O

HCOOCTAaTKU,

. HEJIOCTATKU; BJIAaJEET HAaBbIKAMU | UCIIOJIb30BaHUSA CTaHIAPTHBIX | BIAJCET HaBBIKAMU KOMIIJIEKCHOIO
UCITOJIB3YEMBIX B aHAJTUTHYECKON XUMUU;
UCIIOJIB30BAaHUs  CTAHJAPTHBIX | METOLOB H3y4YEHUs BEILECTB | UCIIOJIb30BAHUSA CTaHJAPTHBIX
OPUHLMINBL M 00JacTH HCIOJIb30BAHUS .
METOJAMK M3YyYEHHs BEUIECTB | pa3JINYHON MPUPOJBI; AHATTUTUYECKUX METOAUK
(U3UKO-XMMUYECKMX METOJIOB aHaJIN3a. . B
MMeTh mpejicTaBienue o6 ocobennocTsx | PA3TIHOM MPUPOJLL. Croco0eH IPAMOTHO | U3yYEHUs BEIIECTB  Pa3INYHON
OOBEKTOB AHAJIM3A. WHTEPIIPETUPOBATH pe3yabTaT | NPUPOJIBI;
JKCIIEPUMEHTA; croco0eH IPaMOTHO
UHTEPIPETUPOBATH pe3ynbTaT
JKCIIEPUMEHTA,
YMeeT pemiaTh TUMOBBIE 33/1a4Ml | YMeET peliaTh KOMOMHHMpPOBAHHbBIE | YMeEET perartb 3a7a4u
o (GU3UKO-XUMHYECKUM | 3a/1a4H (U3UKO-XMMHYECKUM | TMOBBIIIEHHON  CIOXHOCTU IO

METOJaM aHaJInu3a

METOJaM aHaIn3a




@HSHKO'XHMH‘IGCKI/IM METOoJaM

aHalJIu3a
YMmerh: IIOAroTaBJIMBATh 00BEKTEI Bnaz[eeT 0a30BBIMH HaBBIKAMU Bnaz[eeT HaBBIKaMH I/IIICHTI/I(l)I/IKaI_[I/II/I Bnaz[eeT HaBbIKaMH
ucciacaoBaHus AJid aHalu3a, IMPOBOAMTH I/II[eHTI/I(l)I/IKaI_[I/II/I N HU3YYCHHA | I H3YUYCHUA CBOMCTB OTACIIBbHBIX I/I,Z[CHTI/I(l)I/IKaI_II/II/I u HU3Yy4YCHUS

SKCHICPUMCHTAJIBHBIC HCCICN0BaHUA TIO | cBOMCTB HECIOXKHBIX BEILIECTB KJIaCCOB  BEHIECTB (MAaTepuasoB), | CBOMCTB BEIIECTB M MaTEpHAJIOB,
3aJaHHOH  METOJIHKE, paGOTf‘TB Ha NPaBUJIBHOIO  HPOTOKOJMPOBAHUS | NPABMIBHOIO HPOTOKOIMPOBAHUS
amnmnaparype, MIPUMEHSIEMOM B OLLITOR OLLITOR
AHATUTUYECKUX UCCJICI0BAHMSIX,
IPUMEHSTHh OCHOBHBIE 3aKOHBI XUMUH ITPU
00CYXXJIEHUH TOJIYYEHHBIX PE3yIbTaTOB,
MOJATOTOBUTH OTYET O BBIIOJIHEHHOU
pabore
YMmeer  HOpoBOAMTH  aHANM3 | YMEET MPOBOJIUTH AaHaIU3 no | Ymeer BBINIOJIHATH

YMeTb:  OPOBOAUTH  TPOCTHIC MOJIY4YEHHOTO BEIIECTBA OJIHUM | MpeJjiaraeMoun METOAMKE, | IEMOHCTPATUBHBIE  OMBITHI IO

omepauuy  (KIaCCHUKALMS  BEIIECTB, | 1y MIEHTH(QHMKALIUIO U MCCIIENOBAHUE

cocTtaBiieHHE (OPMYI, CXEM IPOILIECCOB,
MEPBUYHBIN aHATU3 PE3yJIbTATOB U T.I1.) C

CTaHAAPTHBIX MCTOAOB.

I[OHYCKaCT OTACIBHBIC OIIIN OKxHu

CBOMCTB BEIIECTB H MaTCpHaIoOB.

XUMHHU; TIPOBOJUTH KOMILJICKCHBIN
aHaJIu3 W HCCICAOBAHHC CBOMCTB

. | mpu odopMIeHMH TMPOTOKONa | YMeeT OQOpMISTh  PE3YNbTaThl | MOTYYCHHBIX BEIIECTB Hu
y4eTOM 001X 3aKOHOMEPHOCTEH,
AKCIIEPUMEHTA JKCIIEPUMEHTA c HEOOJBIIUM | MaTepHAIOB. YMeeT o(opmIATh
bopMynupyeMbIxX B paMKax .
AHATITHIECKOMN XHMUAT KOJIWYECTBOM 3aMeUaHHi pe3ynbTaThl  JKCIEPUMEHTa B
COOTBETCTBUM C  3asBJICHHBIMHU
TpeOOBaHUSIMU
HNmeer MIPE/ICTaBICHUE o | Umeer MpeCTaBICHUE o | Umeer YETKOE, LETOCTHOE
Baapern: TCOPECTHICCKUMH | coaepKaHUU JUCHHIIINHEBI | COACPKaHUH Kypca, 3HAeT |IPEACTABJICHHE O  COJCpKaHHUU
HPENCTABICHUAMH 0 (DU3HKO- | hu3MKO-XMMHUUECKHE  METOJbI | TePMHHOJIOTHIO, OCHOBHBIC 3aKOHBI H |Kypca M OBIIMX 3aKOHOMEPHOCTSIX
XAMAYCCKUX MCTOaX aHallN34a, OCHOBAMH | ayanpza, 3Ha€T TEPMHUHOJIOTHIO, | IOHUMAET CYIIIHOCTh 00IINX |XMMHYECKUX IPOIIECCOB,
aHajnnsa HEOPraHUYCCKUX VH OCHOBHBIE 3aKOHBl XHMMHH, HO | 3aKOHOMEPHOCTEH, M3y4yaeMbIX B |U3y4aeMbIX B paMKax
OpPraHuYeCKUX COETMHEHHI 9 o
p N A > | momyckaer HETOYHOCTH B | paMKax aHaTUTHYECKONW XWMHUU - |aHAJTUTHYECKOH XUMHUH - (PHU3UKO-
METO/I0JIOTHEN BEIOOpA METOJIOB aHAIH3A,
dbopMyTHUpOBKax (HbU3UKO-XUMHUIECKUX METOaX |XUMHUYECKUX METOAAX aHaau3a

HMCETb HaBBIKM HUX TPUMCHCHHA IIpH

aHaJIn3a




IPOBEJCHUN AaHATUTHUYECKUX pPEaKIHi

Ui OIpeaesieHUs
pa3IUYHBIX 00BEKTAX.

9JICMCHTOB

B

Bnaneer KJIACCUYECKUMU
METOIaMH a”aan3a
HEOPraHUYECKHUX BEIIECTB,

IMOHUMACT HUX IMMPEUMYHIECCTBA U
HEAOCTAaTKH, BJIaACCT HaBbIKaMH
HCIIOJIBb30BaHUA CTaHAAPTHBIX
(1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX MCTOJ0B
HU3YyUCHUA BCLICCTB pa3J11/1qH01‘/’1

IIPUPOJIBI.

Bnageer knaccHYeCKMMM METOAAMU
aHaJM3a HEOPraHMYECKUX BEIIECTB.
MMOHMMAaeT HX TMPEUMYIIeCTBA H
HEIOCTATKU;

BJIaJic€T HaBBIKAMHU KOMIUIEKCHOIO

HCII0JIb30BAHUS CTaHJAPTHBIX
(DUBUKO-XMMHYECKHIX METO/I0B
W3Y4EHMsI  BELIECTB  PA3IUYHOU
MIPUPO/IBI;

criocobeH IPaMOTHO
HWHTEPIPETUPOBATH pe3ynbTat

OKCIICPUMCHTA, BJIAJCCT HABBIKAMHU
PCUICHHUA y‘le6HBIX 3aJa4.

Bnaneer KJIACCHYECKUMU
METOIaMHU aHaan3a
HEOPTraHUYECKHUX BEIIECTB.

INIOHUMACT HX IMPEUMYHIECTBA U
HEOOCTAaTKU,
BJIaACCT HaBbIKaMH KOMIIJICKCHOI'O

UCIIOJIb30BaHUs CTaH/IapPTHBIX
(DMBUKO-XUMUYECKHIX METO/IOB
M3Y4YEHUs BELIECTB  Pa3IuYHOU
IPUPOJIBI;

crocobeH IrPaMOTHO
UHTEPIPETUPOBATD pe3ynbTaT

OKCIICPUMCHTA,; BJIaJICCT HABbIKAMU

pelieHus ydyeOHBIX 3a7ad 10

(1)I/I3I/IKO-XI/IMI/I‘ICCKI/IM METOJaM

aHajJIn3a




OIIeHKa «HEYAOBJECTBOPUTECILHO»
(bparMeHTapHoe 3HaHUC IMpeaMETa, OTCYTCTBUEC YMCHI/Iﬁ N HABBIKOB IIPUMCHCHHA MCTOOOB U
IIoAX040B H3y‘-I£l€MOI71 JAUCHUIIIMHBI ITPU pCHICHUA y‘ICGHbIX 3aaad.

Ouenka «y10BJeTBOPUTEILHO)

HECHCTEMAaTU3UPOBAHHBIC 3HAHMS MPEIMETa, YaCTUYHO C(OPMHUPOBAHHBIC YMEHHUS W HABBIKU
HpI/IMeHCHI/ISI METOOOB U ITOAXOA0B I/I3Y‘I&€MOI>1 JOUCIHUIIIINHBI HpI/I peH_IeHI/II/I y‘-IC6HBIX 3aga4.

OuneHka «xopouo»

B 11eJIOM, C()OPMHUPOBAHHEIE, HO COJIEPKaIINe OT/EIbHBIC MPOOETBl 3HAHUS TTPEIMETa, YMCHHE
MPUMEHSATH METOJIBI M TTOAXObI H3Y4aeMOU JUCITUTUTMHBI IPH PEIICHUH YI€OHBIX U IPAKTHYCCKUX 3a1a4
C MHUHUMAJIBHBIM KOJINYCCTBOM OH_II/I6OK HerI/IHLII/IHI/IaJIBHOI‘O xapaKTepa, HaJINUNEC HABBIKOB
MIPUMEHEHHUS METOJIOB M TOJXO0JI0B M3ydyaeMOMN JUCIUILINHBI MPU PEIICHUH YY€OHBIX M MPAKTHYECKUX
3aJ1a4.

Onenka «OTJINYHO»

c(OpMHPOBAHHBIE M CUCTEMAaTU3WPOBAaHHBIC 3HAHUS TpeaAMeTa, CHOPMHUPOBAHHBIE YMEHUS H
HABbIKM TPUMEHEHHUS METOJOB M IOAXOAOB H3y4aeMOHl AUCHUUIUIMHBI MPH PEUICHHH Y4EeOHBIX U
MPaKTUYECKUX 3a]1a4.

[Tporpamma coctariiena B coorBeTcTBrU ¢ TpeboBanusmMu PI'OC BO 1o HanpaBIeHHUIO MMOATOTOBKH
04.03.01 Xwummus.

[TporpamMma coctariiena B coorBeTcTBUU ¢ TpedoBanusmMu OI'OC BO mo HanpaBJIeHHUIO TTOATOTOBKA
04.03.01 Xwummus.

PazpaboTunkm:

JIOLEHT I'.H. Koponesa ['.H \j&//ww\
l-f:l 4 r

JIOIIEHT H.®. Anpenkosa - /

[Iporpamma cocrapiiena B cooTBeTcTBUHU ¢ TpeboBanussmMu P1'OC BO no HanpaBlieHUIO MOATOTOBKH
04.03.01 Xumus.
[Tporpamma paccmoTpeHa Ha 3aceanuy KadeIpbl aHATUTUYECKON XUMHUHU

10 mast 2024 1.  IIporoxos Ne 8

3aB. kadenpoit a.x.H., mpodeccop A.T". IIpoiinakoB

Hacmoswas npoepamma, ne mosrcem o0vlms 60cnpousgedena Hu 8 Kakou ¢hopme 6e3 npedsapumenbHo20

NUCbMEHHO20 paspeulenus Kagheopul-paspabomuuxa npocpammol



