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l. Iein u 327244 TUCHUILIMHBI:

Henp IUCHMIUIMHBI — HM3yYEHUE OCHOB TEOPUM W IPAKTUKA XUMUYECKUX METOJOB
KaueCTBEHHOI0O M  KOJIMYECTBEHHOIO AaHAJIM3a, HWCCICAOBAHMS HEOPraHMYECKUX U
OpPraHMYECKUX COCIMHEHUH, II0Ka3aTbh pOJIb AHAIMTUYECKOM XMMHMH B CHCTEME HAYK,
Hay4UTh UHTEPIIPETUPOBATH IKCIIEPUMEHTAJIbHBIE PE3YJIbTAThI.

33[[3‘11/[ KypcCa - B pE€3yJIbTaTC U3YYCHHA JAHHOI'O KypCa CTYACHTHI HOJIKHBI TIO3HAKOMUTBHCA
C TCOPETHYCCKUMHU OCHOBaMU H IIpUEMaMHU npo600T6opa u HpO6OHOI[FOTOBKI/I, OCBOHUTH
OCHOBHBIC 3aKOHOMCPHOCTHU paBHOBGCI/If/'I U TPOTCKAaHUA PaA3JIMYHBIX TUIIOB XHUMHUYCCKUX
peaKuHﬁ, OCHOBHBIE MCTOABI PA3ACICHUA W KOHLOCHTPHUPOBAHMI, OBJIaACTh XUMHYCCKHMU
MCTOJaMH aHAJIM3a Ppa3JIMIHbIX 00BEKTOB.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyebnaa pucuuiuimHa «AHanutndeckas xumus» b1.0.18 orHocuTes K 00s3aTelIbHON
4yacTu y4eOHOro IJIaHa MporpaMmbl MOATroToBKH o HampasieHuto 04.03.01 Xumus.

Jliisa u3yyeHus: JaHHOW y4yeOHOW NUCHUIUIMHBI HEOOXOIUMBI 3HAHUS, YMEHHUS U HaBBIKH,
dbopMupyeMBbIe MPEAIIECTBYIONUMU AuciuIuinHamMu . «Heopranudeckas xumusy», «Ouznkay,
«Maremaruka.

[Tepeuens mocieAyOMUX YIeOHBIX MUCHUIUIMH, JUIS KOTOPBIX HEOOXOIMMBI 3HAHWSI,
YMEHHUSI U HaBbIKU, GOpMUpPYEMbIEC JaHHON y4eOHON AUCIUTIITMHOM:

OcBoeHHE JUCIUIUIMHBI «AHAIATHYECKAas XUMHS» SBISETCS HEOOXOMUMON  JUis
MOCJIEAYIOLIET0 WU3y4eHHUs IUCHUIUIMH «Dusnueckas Xumus», «XUMHUYECKas TEXHOJIOTHUD,
«AHamu3 CIOXHBIX OOBEKTOB», «MeToAbl pa3felieHuss U KOHLEHTPUPOBaHUSY, «DU3HKO-
XMMHUYECKHE METObI aHAJIN3a, PU BBHIIOIHEHUS KBATU(PUKALIMOHHBIX padoT.

I1l.  TPEBOBAHWUS K PE3YJIBTATAM OCBOEHUSA JNCHUITJIMHBI
[Tponiecc ocBOeHUs AMCHUILIMHBI HalpaBiieH Ha (POPMUPOBAHUE SJIEMEHTOB CJIETYIOIIUX

komrnereHuii B coorsercTBuM ¢ PI'OC BO no nanHomMy Hanpasienuto noarorosku 04.03.01
Xumus.

HepequL IVIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqem/m Mo TMCHHMIIJINHE, COOTHECCHHBbIX C
HHIUKATOpaAMH JOCTHXKCHUSA KOMIIeTEeHIInit

Komnerenuus Nuaukaropsl PesyabTaTnl 00yyeHus
KOMITeTeHIH
OIIK-1 Cnocoben NIK ork-1.2 3HATB. TEOPETUYECKUE OCHOBBI
aHaJM3UPOBATh U IIpennaraer .
AHATTUTHYECKON XHMUH,
HMHTEPIPETUPOBATH MHTEPIPETAIHIO
pE3yJIbTaThl XUMHUYECKHUX pE3yJIbTaTOB CyIECTBO peaknnu u
HaAOJIOACHUN U U3MEPEHUH | SKCIIEPUMEHTOB U .
aHAJTMTUYECKON XMMUU;
pacueTHo-
TEOPETUYECKHUX PadOT C | IPHUHIHUIIBI u o0nactu
HCTIOJIL30BAHICM UCTIOJIb30BaHUS OCHOBHBIX
TEOPETUYECKUX OCHOB
Tpa/IMIMOHHBIX H METOJ0B XMMHYECKOT'O aHAJIN3a.




HOBBIX pa3J€IOB XUMHUU

HNmers  mpexacraBieHue 00

0COOEHHOCTSIX 00BEKTOB

aHaJIn3a.

YMmerh: HOArOTaBJIUBATh

OOBEKTBI  UCCIENOBAHUA  IJIsd

aHaIn3a, MPOBOJAUTH
AKCIIEPUMEHTAJIbHBIE
HCCICNOBaHUSI II0  3aJaHHOMU
METO/IHKE, pabortath Ha
anmnaparype, IpPUMEHAEMOU B

AHAJIIUTUYCCKHUX UCCICAOBAHUAX.

Biaagern: HaBBIKAMU
MIPUMEHEHUS TEOPETHYCCKUX
OCHOB npu MIPOBEICHUH

AHAJIUTUYCCKUX peaKuHﬁ JUIA
OIMpCACIICHUA 9JICMCHTOB B

Ppa3JINIHbIX 00BEKTaX.

OIIK-2 Cnocoben
MIPOBOJIUTH C COOJIIOICHUEM
HOpM TCXHHUKHU
0€30MMacCHOCTH XUMUYECKUI
BKCHepI/IMeHT, BKJIFOYas
CUHTE3, aHATN3, NU3yUYeHUE
CTPYKTYpBI U CBOHCTB
BEIIECTB U MaTEPHUAJIOB,
HCCJIETOBAaHKE MPOIIECCOB C
HUX y4acThueM

UK ork-2.1 PaGoraer ¢
XUMHUYCCKUMHN
BEIIECTBAMHU C
coOJTr0ICHHEM HOPM
TEXHUKHU 0€30I1aCHOCTH

3HaTh: paBUIa U HOPMBbI
TEXHUKHU 0€3011aCHOCTH IIPU
paboTe ¢ XUMUYECKUMU
peaKkTHBaMu M (pU3MUECKIMH
npubopamu.

NKonk2.4 [IpoBoaut
WCCIIeIOBaHMS CBOWCTB
BEIIECTB U MaTEPHAJIOB
C MCIIOJTb30BaHHEM
CEPUITHOTO HAyYHOTO
obopynoBaHus

3HaTh: OCHOBHBIE JOCTOMHCTBA
Y HEJIOCTAaTKU Pa3JINYHbIX
METOJIOB HCCIIENOBAaHUS CBOICTB
BEILIECTB U MATEPHUAIIOB.

YMeTb: MPOBOAUTH MPOCTHIC
onepanuu (Kiaccupukanus
BEIIIECTB, COCTaBleHUE (HOPMYII,
CXEM IPOLIECCOB, TEPBUYHBIN
aHaJIU3 Pe3yJIbTaTOB U T.I1.) C
Y4eTOM O0IINX
3aKOHOMEPHOCTEH,
bopMyITHUpyeMBIX B paMKax
AHAJIMTUYECKON XUMUH.

Baaners: TEOPETUUECKUMHU

NpEacCTaBJICHUAMU




aHAJIUTHUYECKOI XUMHUH,
OCHOBAMHM XMMHYECKHX METOJIO0B
aHajguM3a HEOPraHUYECKUX U
OPraHUYEeCKUX COCIMHEHH,
METO/0JIOTHEN BBIOOpA METOJ/I0B
aHajayd3a, HMETh HAaBBIKH HX
NPUMEHEHUSI TPU TMPOBEIACHUU
AHAJTMTUYECKUX peaKuud Jist
ONPENEIIEHUS  DJIEMEHTOB B

pPa3IUYHBIX 00BEKTaX.

OIIK-6 Cniocoben
MPEJCTABISATh PE3YIbTATHI
CBOEH pabOTHI B YCTHOH U
MMCbMEHHOU (popme B
COOTBETCTBHH C HOPMaMH U
[PaBUJIAMH, TIPUHSITHIMH B
npodeccnoHaTEHOM
COOOIIIECTBE

N1Kornke.1
IIpencraBnsier
pe3yabTaThl padoTHI B
BHJIE OTYETA 10
CTaHJApTHOH opme Ha
PYCCKOM SI3bIKE

3HaTh: NIpaBUIIa COCTABJICHUS
IIPOTOKOJIOB OTYETOB
XUMHUYECKUX OIIBITOB,
IIPUMEHSTh OCHOBHBIE 3aKOHBI
XUMHHU [IPU 00CYKIEHUN
MIOJIyYEHHBIX PE3YyJIbTaTOB,
MOJATOTOBUTH OTYET O
BBINOJIHEHHOH paboTe.

YMeTh: peCcTaBUThH
pE3yNbTaThl OTBITOB U
pacueTHBIX paboT COTIacHO
TpeOOBaHUSAM B IaHHOM 0051acTH
XUMHAN

Baaners: HaBbIKaMU
MIPEJICTaBICHUS PE3YJIbTATOB
COOCTBEHHBIX HAyYHBIX
M3BICKaHUH B KOMIIBIOTEPHBIX
ceTsX U MHPOPMAIMOHHON
Hay4YHO-00pa3oBaTeIbHOM cpejie

IV. COILEPKAHHUE U CTPYKTYPA JUCHUIIJIMHbI
O0beM TUCHHMILIMHBI COCTABJIAET 8 3aUeTHHIX equHuIl, 288 uac,

B TOM 4Hciie 36 yac. Ha DK3aMeEH.

N3 aux 144 yaca — nmpakTuyeckasi moJIroTOBKa

dopMa TeKyliel aTTeCTaluu — 3a4eT.

DopMa NPOMEKYTOYHOM ATTECTALUM: IK3AMEH




4.1 CopepxxaHue IUCHMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM, C YKa3aHHEM BH/JAOB YUeOHBIX 3aHATHI M OTBEJEHHOI0 HA HUX KOJIMYeCTBA
aKa/JieMH4ecKHUX 4acoB

Bunb! yueOHOM paOOoThL, BKIKOYAS
% CaMOCTOSITENILHYIO padoTy
o
=
E 00Vy4YarImuxcsa U TPYA0EMKOCTE (B 4acax)
m S [DOpMBI TEKYIIIETO KOHTPOJIS
o
Q ® .
No Paszen g g 5 KonrakrHag pabora [YCIIEBAEMOCTH;
Q 3 IIpenoJiaBaTeiis ¢ CaMoOCTOSTEIbH
(&) v
/0 JUCHUIIMHBL/ TEMbI = o 2 AR | (bopMa IPOMEKYTOUHOM
O g 5 5 as pabora (B
arrecranuu
e 5 0o0y4arImMucs oM THCIe arTecTalyu
=
é a6 KO BHEAYJIUTOPHAS
abopaTopH 2
5 Jlekumu CP, KCP
=~ bIC 3aHATHA
VYernblit onpoc Nel,
1.| Beenenue 3 2 2 BOIpOCH! 1-3
YcrHbiit onpoc Ne2,
CocTosiHUE BENIECTB B 1 8 1-8
2. | HOHO-MONEKYIJIIPHBIX 3 13 4 BOIIPOCHI 1-0,
cucTeMax = nabopaTopHbIe pabOTHI
Ycrasiit onpoc Ne2,
MeToapl BbLIEIEHUS, 1 10 porpoce 9-11
. ]
3 QaSgeHeHI/IH 41 § 15 4 6 6
KOHILIEHTPUPOBAHUS JIA0OPATOPHBIC PAOOTHI
% 0
4 MeTo/161 OOHAPYIKEHUS 6 Yernpiit onpoc Nel,
" | nunenTHdUKaIIN 3 29 20 2 20 1 BOTIPOCHI 4-6
Turbl XuMUYECKUX 6 YeTHBIN onpoc
5. | peakumii ¥ mpoleccoB B 3 47 36 4 36 1
AHAJIUTUYECKON XUMUH -
IIpoGootbop u Y cTHBIN onpocC
6. | ~ROO00TOOD 1 3 5 2 1 2 p
IpOo0OOIIOIrOTOBKA




7 OCHOBHbBIE 00BEKTHI 3 5 2 1 5 VYcTHbIi onpoc
aHaIM3a
Mertposoruyeckue 1 9 Ycerasiit onpoc Nel,
8. | OCHOBBI XUMHUYECKOTO 3 5 2 Bompockl 1-3
aHaIM3a
9 I'paBumeTrpryeckuit 1 10 YcrHblii onpoc,
" | aHANMM3 3 39 24 4 24
nabopaTropHbie pabOTHI,
KOHTPOJIbHBIE Pa0OThI
KOJUUIOKBUYM, BBITIOJTHEHUE
Tutpumerpuueckuii 2 16
10 - 3 92 64 10 64 nabopaTopHEIX paboT,
HanucaHue oT4eToB 1o JIP.
KoHnTponbHble paboThl
1 KonTpons Texymeit 3auer
yCIEBAEMOCTH
12 [TpomeskyToUHast Dk3ameH 36
36
aTTecTaIus
13 Bcero uacos 288 144 36 144 10 62 36

*B paboueu npozpamme no OUCYUnIUHe NPU bINOIHEHUU 1AO0PAMOPHBIX pabom npedyCMompena RPAKMUYecKas n0020moeKa 6 8uoe 6blNOIHeHUs
0mOoenbHbIX 8U008 pabOm, C8A3AHHBIX ¢ OYOywell npodhecCUOHAIbHOU 0esIMebHOCHbIO

4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOM PadoThl 00YYAIOLIUXCS N0 UCHHUIIJIMHE

CamocrosiTenpHast paboTa 00yJaronuxcst VYyebHo-
METOJUYECKOE
Cemectp u . Tpynoe Ouenounoe 6 A
3 a3BaHHUC pasjiejia, TCMbl Bun camocrositenpHOI paboThI MKOCTb CPEACTBO 00CCIICICHUE
(aac) CaMOCTOATEILHOM
paboTHI
CocTosiHHE BElIECTB B HOHO MOJArOTOBKA K YCTHOMY onpocy Nel YCTHBIIH onpoc (M. CIHCOICIHT-pr!
Y y onpocy 2 8 Nel, Bompocer  |Ne4,5,6
MOJIEKYJIIPHBIX CUCTEMAX Hanucanue otueros no JIP

1-3 nor. Ne3




CamocrosiTenpHas paboTa 00yJaronuxcst VYyebHo-
METOUYECKOE
Cemectp u . Tpynoe OneHouHOE 5 a
3 asBaHue pasjiena, TeMbl Bupn camocrositensHON paboThI MKOCTb CPECTBO OOCCICICHHC
(uac) CaMOCTOSATENILHON
paboThl
ITogroroska oryera no JIP, moaroroska CM. CIMCOK JIUT-pBI
Mertoibl BbIJETCHUS, pa3ACICHUs U yctHOMY orpocy Ne2 Vernsiii ompoc Nel,6
2
KOHIICHTPUPOBAHUS Pemenue 3anay no teme. Ne2, BOMPOCH
Hanucanue orueros no JIP 1-8
ITogroroska oryera no JIP, Meroauu. ykazaHus
MOATOTOBKA K YCTHOMY orpocy Ne2 «KauecTBeHHbIN
Meron! obnapysxeHus Pemenue 3anay no teme. 2 . aHATN3»
UICHTU(DUKAIIH YcTHBIN onpoc
Hammcanue oryeros no JIP Ne2, BOTIPOCHI CM. CIMCOK JIUT-PBI
9-11 Nel 4,5,.6
N MOATOTOBKA K YCTHOMY orpocy Nel VYerubiit onpoc (CM. ciECOK JIUT-PhI No
Tunbel XUMUUYECKUX PEAKIIUIA U MPOIIECCOB Nol. BOMDOCKL
B AHAITHIECKON XML Hamucanue otueros no JIP 4 el, A 6p 1,6
YcrHoe cobecenoBanne . CM. CITUCOK JIUT-PBI
[Tpo600T6Op U MPOGOIMOATOTOBKA 2 YeTubiit onpoc
MIOJITOTOBKA K cOOeceJ0OBaHUIO Ne2
YcrHOE cobecenoBanme .
OcCHOBHBIE 00BEKTHI aHAIHM3a 2 Yernbiii onpoc
MIOJITOTOBKA K cOOeceJ0OBaHUIO
YcrHOE cobeceoBanue CM. CIIUCOK JTUT-PBI
Mert TUYECKHE OCHOBBI XHMHYECKOT
CTPONIOTHHICCKIE OCHO CCKOTO 1oroToBKa K cobecenoBaHmMIo " Ne7
aHaIM3a 2 VYeTHBII onpoc

nor. Ne3




CamocrosiTenpHas paboTa 00yJaronuxcst

VYyebuo-

Cemectp Ha3zpanue paszaena, TeMbl B i pyoe OtieHotrOe hé%i?:iii:;f
3 ’ U7 CAMOCTOATEIBHOM paboThI MKOCTb CPEJICTBO 5
(uac) CaMOCTOATEIIBHON
paboThl
ITogroroska oryera no JIP Meroauu. ykazaHus
IIOATOTOBKA K KOJUIOKBUYMYyNel «KosuecTBeHHBIN
. Pewenue 3anau o reme aHaJIu3»
T'pasumerputeciii anams Hamnmcanue oryeros no JIP 2 CM. CIMCOK JIUT-pBI
Nel,5
KOJJIOKBUYM jor. Ne3
TutpuMeTprUeCKuil aHAIN3 [ToaroroBka oruera o JIP. CM. CIUCOK JTUT-PBI
IIOJrOTOBKA K KOJZIOKBUYMY Nel,5
Penenue 3a1a4 o TeMe 9 VeTHBI onpoc
Hamucanue orueros no JIP Ne 3
MeTo KHCIOTHO-OCHOBHOI'O TUTPOBAHMS [IOArOTOBKA K KOJITOKBUYMYNe2 CM. CIMCOK JIUT-PBI
Pemrenue 3amad mo reme 10 Nel,5
Hammcanne orueros no JIP Komnoksuym Ne2 | 0T Ne3
OKHCAUTENBHO-BOCCTAHOBUTEIBHOE MIOATOTOBKA K KOJUIOKBHyMYyNe3 . CM. CIMCOK JIUT-pBI
TUTPOBAHUC Pemenue 3amad mo teme 10 yCTH?\IrZOHpOC Nel,5
Hanucanue orueros no JIP KOJ‘IJ‘IOKI;I/I,yM No3 |dom. Ne3
KOMILICKCOHOMETPEA, MOJATOTOBKA K KOJUIOKBHYMYyNe4 CM. CIMCOK JTUT-PBI
ApreHTOMETpHS Pemenne 3ana4 mo Teme 5 Nel,5
Hammcanue orueros no JIP Komnoksuym Ne4 |ZOTL. Ne3
OO6m1ast Tpy10€MKOCTh 47

KonTakTHas pabota mpu npoBeieHuU y4eOHbIX 3aHATUN N0 JUCIUILIMHE BKIIIOYAeT B ce0sl:

3aHATHUS JCKIMOHHOI'O THUIIA, na6opaTopHHe pa6OTI)I, KOJUIOKBUYMBI, I'PYIITIOBBIC KOHCYJIbTAllUN, MHAWBUAYAJIbHYIO pa60Ty O6yanOIHHXC${ C
npenoaaBaTeyiCM.




4.3 ConeprxaHue y4eOHOr0o MaTepuaja

BBenenue

[Ipeamer aHATMTHYECKOW XUMHH, €r0 CTPYKTYpa, MECTO B CUCTEME HayK, CBSI3b C IPAKTHKOM.
3HaueHUE aHATMTUYECKOM XHMHHM B Hayke, 3KOHOMUKE M Jpyrux cdepax. OcCHOBHBIE
AHAIUTUYECKUE TMPOOJIEMBI: CHIDKEHHE TMpejaesia OOHAPYKEHHUS;, MOBBIIICHHE TOYHOCTH U
U30UpaTeIbHOCTU: O00ECIeYeHHE SKCIPECCHOCTH; aHamu3 0e3 pPa3pyIICHUS; JOKAIbHBIN
aHaJIN3; TUCTAHIIMOHHBIA aHaTN3. 3HAYCHUE AHATUTHYECKONW XUMHUHM B HAyKe, SKOHOMHUKE H
npyrux cdepax. Bumel aHanu3a: W3OTOMHBIA, 3JEMEHTHBIH, CTPYKTYPHO-TPYIIIOBOI
(pyHKIIMOHATBHBIN ), MOJICKYJISIPHBIN, BEIIECTBEHHBIN, (a30BbId. XUMHUUYECKHE, PU3NUECKHUE U
OHMOJIOTUYECKHE METO/IbI aHAIIN3A.

OCHOBHBIC 3Tambl Pa3BUTHSA aHATUTHYECKOW XWUMHUH. COBpPEMEHHOE COCTOSHUE U
TEHJCHIMM PAa3BUTUS AHAIUTUYCCKOHM XHMHHW: HMHCTPYMCHTAJIM3AIUs, aABTOMATH3AIlHs,
MaTeMaTH3alys, YBEIUICHUE JOMH (U3UUYECKUX METOJOB, MEPEX0] K MHOTOKOMIIOHCHTHOMY
aHaJM3y, CO3/IaHNe CEHCOPOB U TECT- METOOB.

1.1.CocTosiHMe BelIeCTB B HOHO-MOJIEKYJ/ISIPHBIX CHCTEMAX

CocTosiHME BeUIECTB B HUACANBHBIX U pealbHBIX cucTemax. CrnocoObl BBIpa)KEHUs
NEHCTBYIONIEH Macchl: aKTUBHOCTb, PaBHOBECHas W OOIMas aHaJUTHYECKas KOHIICHTPAIIUH.
Koncrantel paBHOBecusi peakuuii u mporeccoB. Teopus [lebas-Xiokkens. KoaddunmeHnTs
akTUBHOCTH. KOHIIEHTpalMoOHHBIE KOHCTaHThHL. OMNHCaHUE CIOXKHBIX PABHOBECHUU. Y CIOBHBIC
KOHCTAHTHI.

1.2. Tunbl XMMHUYECKHX PEAKIU U MPOLECCOB B AHAJIUTHYECKOH XUMHH

OCHOBHBIE THIIBI XUMHUUECKHUX PEAKINHM B aHATUTUUYECKON XUMHH: KUCIIOTHO-OCHOBHBIE,
KOMILJIEKCOOOpa30BaHuUsl, OKUCIICHU-BOCCTAHOBJICHUSI.
1.2.1. KuciorHo-ocHOBHble peakumuu. CoBpeMEHHbIE NPEACTABICHUS O KHCIOTaX |
ocHoBaHusAX. Teopus JIstouca. Teopus bpencrena-Jloypu. PaBHoBecue B cucreMax KUCIOTa —
COIIPSKEHHOE OCHOBAHUE U pacTBOPUTENb. KOHCTaHTBI KUCIIOTHOCTH U OCHOBHOCTH. KucioTHbIE

U OCHOBHBIE CBOWcCTBa pacTtBopureneld. KoHcranTa astomporonusa. BnusHue mnpupoasl
pacTBOpUTEN Ha CHIIYy KHCIOTBI M oOcHOBaHus. Huemupytrommii u nuddepeHumpyromumi
3¢ eKTh pacTBOPUTENS.

Bydepnsie pacTBopbl 1 ux cBoiictBa. bydepnas emkocts. Beruncnenue pH pactBopos
HE3apsKEHHBIX M 3apsSHKEHHBIX KUCJIOT U OCHOBAaHWN, MHOTOOCHOBHBIX KHCJIOT U OCHOBAaHUH,
CMECHU KHUCJIOT U OCHOBAHUM.

1.2.2. OxucauTE]IbHO-BOCCTAHOBUTEIbHBIE PEeaAKIHH. OneKTpOaHbIN MIOTEHIUA.
VpaBuenue Hepucra. CrangapTHbiii u  ¢GopMmanbHbI MoTeHIMadbl. CBsI3b KOHCTAHTHI
paBHOBECHs CO CTaHJAPTHBIMU IOTEHOUanaMmu. HampasneHue peakuuid  OKHUCIICHHs-

BOCCTaHOBJICHHsI. DaKTOphI, BIUSIIONIME HA HAIpPaBICHUE OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuuii.

OcHOBHBIE HEOPTaHWYECKHE ¥ OPTraHWYECKHUE OKHUCIHUTEINM W BOCCTAHOBHTEIH,
MPUMEHSICMBIC B aHAJTU3E.
1.2.3. Peakuum KoMIuLieKco00pa3oBaHus. THITBI KOMIUIEKCHBIX COCTUHEHHH, HCIIOIb3yeMbIX

B aHamuTHUecKoW xumuu. Kraccupukamuss KOMIUIEKCHBIX COCIMHEHHH M0 XapakTepy
B3aMMOJEHCTBUSL METaul - JIMIaHJ, [0 OJHOPOAHOCTH JIMIaHAA, LEHTPAJbHOIO HOHA
(koMIuIeKcooOpazoBaTensi):  BHYTpUC(HEpHbIE  KOMIUIEKCHI M HOHHBIE  acCOLMAThI



(BHEmIHEeChepHBbIE KOMIIEKCHl M HOHHBIC TIaphl), OJHOPOAHOJIUTAH/IHBIC U CMEIIaHOIUTaH IHbIE,
MOJIUSIIEPHBIE (TETEPOIOIUSAACPHBIC U TOMOIOJIUSIIEPHBIE).

Crynenuaroe KOMIUIEKCOOOpa3oBaHue. KonuuecTBeHHEIC XapaKTEePUCTUKU
KOMIUICKCHBIX COCTUHEHUI: KOHCTaHTHl YCTOMYMBOCTH (CTymeHYaTble W oOmue). DakTopsl,
BIUSIONINE Ha KOMIUICKCOOOpa3OBaHWE: CTPOCHHE IICHTPAIBHOTO aroMa U JIUTaHJA,
KOHIICHTpaIlsi KOMIIOHEHTOB, pH, HOHHas cujia pacTBopa, TeMIeparypa.

Knaccudukanmsi KOMIUIEKCHBIX COCTMHEHHH 110 TEPMOAMHAMUYCCKON M KHHETHYECKON
YCTONYUBOCTH.

Teopernueckue OCHOBBEI B3aMMOJIECHCTBHS OpraHUYECKUX peareHToB c
HEOPTraHWYECKUMHU HOHaMU. DYHKIIMOHAIBHO-aHAIMTUYECKUE TPyNIbl. BiusHue ux mpupomsi,
pacIoIOKEHHUsl, CTEPEOXUMUN MOJIEKYJl peareHTa Ha €€ B3auUMOJIEUCTBHE C HEOPTaHUYECKUMH
HOHAMH.

Teopust aHaJIOrMK B3aMMOJIEVCTBUSI HOHOB METAJUIOB C HEOPraHMYECKUMH peareHTaMu
turma H;O, NHs, H,S u xucmopona- , a3oT-, cepocoaepKaluuMyi OpraHuIeCKUMH PeareHTaMH.
OcHOBHBIE THUIIBI COEAMHEHUH, 00pa3yeMbIX C Y4acTHEM OpPraHMYeCKHX pPEeareHToB. XemaThl,
BHYTPUKOMIUIEKCHBIE coeMHEeHUs. DaKkTopbl, BIUSIONIME HA YCTOWYMBOCTh XEJIATOB: MPUPOIA
JOHOPHBIX aTOMOB W CTPYKTypa peareHra, pasMep MHKIa, YUCIO IUKIOB, XapakTep CBS3U
METaUI-TUTrana. BaxxHednime opraHuueckue peareHThl, IMPUMEHSEMbIE B aHAIHW3e s
pasznenenus, OOHApY)XCHHS, OINPEICICHUS HOHOB METAJUIOB, [UIi MACKHPOBaHUS U
JIEMAaCKUPOBAHHSI.

Bo3mokHOCTH UCIIOJIB30BAaHUSI KOMIUIEKCHBIX COCIMHEHUN U OPraHUYECKUX PEearcHTOB
B Pa3JIMYHBIX METO/IAX aHAIM3a.

Metoabl 00Hapy:KeHUs U HACHTH(QUKALNH

3amaun U BBHIOOp MeTOoJa OOHApYXKEHHUS U UACHTH(PUKAIUU XUMHUYECKUX COCTUHEHUH.
Unentudukamuss aToMoB, HOHOB, BemecTB. JIpoOHBII © cHUCTeMaTHYeCKH aHaIu3.
MUKpOKpPHUCTAUIOCKONMYECKUN aHaIn3, MUPOXMMHUYECKUN aHanu3 (OKpallMBaHUE IUIAMEHU,
BO3rOHKa, oOpa3oBaHue mepsoB). KamenbHbl aHanu3. AHaiM3 pacTUpPaHUEM IOPOILIKOB.
XpomaTorpapuyeckre METOJIbl KaueCTBEHHOTO aHaIN3a. DKCIPECCHBIN KaueCTBEHHBIN aHAIIN3 B
3aBOJICKUX M TIOJIEBBIX YCJOBHUSX. TecT- MeTonbl oOOHapykeHus BemecTB. [Ipumepsr
MPaKTUYECKOT0 MPUMEHEHUsSI METOJIOB OOHAPYKEHHUS.

1.3. IIpo6ooTGOp M MPOGONOATOTOBKA
[IpencraButenbHOCTh MPOOBI; Mpoba U 00BEKT aHAIN3a, Mpolda U MeToJ| aHanu3a. PaKkTopsl,
o0ycJOBIMBaOIIME pa3Mep M croco0d orbopa mpeacTaBUTeNbHOH MpoObl. OT6Op Tpod
TOMOTEHHOTO M TeTeporeHHOro coctaBa. CrocoObl MONydeHHs CpeIHeld TpoObI TBEPIBIX,
JKUJKUX U Ta3000pa3HbIX BemecTB. [lepBuunas 06paboTka u XpaHeHUe Tpoo.

OcHOBHBIE CTIOCOOBI TepeBoaa MpoOBl B (GopMy, HEOOXOIUMYIO JUIsl JTaHHOTO BHIA
aHaliM3a: pacTBOPEHHE B Pa3UYHBIX Cpelax; CIIEKaHWe, CIUIABJICHHE, DPAa3JIOKEHUE IO
JIeCTBUEM BBICOKMX TEMIIEpaTyp, JaBJIEHUsS, BBICOKOYACTOTHOTO pa3psla; KOMOMHHPOBaHUE
pa3IMYHBIX TNPUEMOB; OCOOCHHOCTH pAa3OXKEHUsS OpraHuyeckux coeanHeHuid. CrocoObl
YCTpaHEHUS M yueTa 3arps3HeHUi U MOTeph KOMIOHEHTOB IpU MPOOOIOATOTOBKE.

1.4. MeTtoabl Bbiies1eHHs1, pa3aejieHls 1 KOHIEHTPUPOBAHUS
OcHOBHbBIE METOABl pa3/ieieHHs] U KOHIICHTPUPOBAHUS, MX POJIb B XUMHUYECKOM aHaJM3E.
CoueraHne MeETOJNOB pa3leieHUs] U KOHIEHTPUPOBAHUS C METOJaMU OIpeiesieHus,
rudpuaHble MeToIbl. Pazfienenre conocTaBUMbIX KOJIMYECTB 3JIEMEHTOB U OTIEJIEHUE MaJIbIX



KOJIMYeCTB OT OonbinX. OJHOCTYNEHYAaThle ¥ MHOTOCTYIEHYAThle MPOIECCHl pa3iesieHusl.
KoncranTel pacnpenenenus. Crenenp wu3BieueHus. Dakrop pasnenenus. Kosddumment
KOHIICHTPUPOBAHUSI.

1.4.1. Meroabl 3KCTpakuuMu. TeopeTHyeckue OCHOBBI METOAOB. 3aKOH PpAaCIpECICHHUS.

Knaccudukanus 3KCTPAaKIMOHHBIX TPOIECCOB. THIBI JKCTPAKIMOHHBIX CHCTEM. Y CIIOBUS
SKCTPAaKI[MM HEOPraHWYEeCKUX M OpPraHMYecKuX coeauHeHuid. Peskcrpakuus. Ilpupoma u
XapaKTEepUCTUKA SKCTPAreHTOB.

Paznenenne s1meMeHTOB MeTOAOM 3KCTpakuvu. OCHOBHBIE OPraHMYECKUE PEareHTHI,
UCIIOJIB3YEMBbIE Ui PA3JCIICHUS] 3JEMEHTOB METOJAOM JKCTpakiuu. CeNeKTUBHOE pa3ielieHue
3JIEMEHTOB METOJOM I0J00pa OpraHMYECKUX pacTBOpHUTENeH, n3MeHenueM pH BomHoi ¢a3sl,
MacCKHUpPOBAHUSA U JEMACKHUPOBAHUS.

1.4.2. MeToabl _ocaxIeHUsl W __coOocakIeHus. PaBHOBecHe B CHCTEME pPacTBOP-OCAJIOK.

[IpuMepsl HEOPTaHMYECKUX M OPTAHHMYECKUX PEareHTOB JJIsl OCaXaeHUs. PaKkTOPhl, BIUSIONINE
Ha PACTBOPUMOCTH OCAJKOB: TeMIIepaTypa, HWOHHAs CHIa, ACHCTBHE OAHOMMEHHOTO HOHA,
peakuu MPOTOHU3AIMH, KOMIUIEKCOOOpa3OBaHUsA, OKHUCIECHUA-BOCCTaHOBIEHUs. (CrnocoObl
pa3fiefieHuss MyTeM YCTAaHOBJICHUS pa3IM4YHBIX 3HaueHUd pH, oOpa3oBaHMsS KOMILIEKCHBIX
COCIUHEHUN M TPUMEHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. [pynmoBbie
peareHThl W TPEAbSBISEMbIE K HUM TpeOOBaHHS. XapaKTEPUCTHKH MaJOPACTBOPUMBIX
COeMHEHUH, HanboJIee YacTO UCTIONIB3YEMBIX B aHam3e. KOHIICHTpUPOBaHNE MHKPOIJIEMEHTOB
COOCXKJICHUEM Ha HEOPTraHUYECKUX U OPraHUYECKUX HOCHUTEIAX (KOJUIEKTOpax).

1.4.3. Xpomartorpadpuueckue meroabl. Omnpeneneaue xpomatorpadum. [lorsitHe o0

NOJBM)KHOM M HemoJBMXHOHM (azax. Knaccugpukamus MeToq0B MO arperaTHOMy COCTOSHUIO
NOJBM)KHOM M HEMOABWXKHON (a3, MO MEXaHW3MYy pa3felieHHs, MO TEXHUKE BBIOJIHEHHS.
Crioco0bI nostyyeHust XpoMaTorpaMM ((ppOHTANbHBIN, BEITECHUTEIbHBIH, STIOEHTHBIH).

Honoobmennas xpomamoecpagua. CrpoeHue U (HU3MKO-XUMHUYECKHE CBOWMCTBA
HOHOOOMEHHUKOB. MloHOOOMeHHOE paBHOBecue. CelleKTUBHOCTh HOHHOTO 00MeHa,(haKkTophl, ero
omnpenensromnue. O61acTH NIPUMEHEHUS HOHOOOMEHHOI XpoMaTorpaduu.

Inockocmuas xpomamoepagusa. O61mme NpuHIUIEI pazneneHus. CrocoObl MoTydeHus
IUIOCKOCTHBIXXPOMATOTrpamMM (BOCXOJSIINMN, HUCXOSAIINNA, KpYroBOM, ABYMepHbIi). PeareHTbl
JUTSL TIPOSIBJIEHUST XPOMATOT PAMM.

Bymasxcnaa  xpomamoepagus.  Mexanusmbl  pasneneHus. IloaBukHbele  (asbl.
[IpeumymiectBa M HeNOCTaTKU. ToHKocnouHas xpomamozpagus. MexaHu3Mbl pazJaeseHUs..
CopOenTsl, noaBMXHBIE (hazbl. OOIaCTH TPUMEHEHHUS.

1.5.  OcHoBHbIE 00bEKTHI aHATH3A

OOBEKTH OKpYKAIOIIEH Ccpeapl: BO3AyX, MNPUPOAHBICE BOJABI (IIOBEPXHOCTHHIE,
MOI3E€MHBIE), aTMOC(EPHBIC OCAKH, TTOUBBI, TOHHBIC OTIOXKECHHS. XapaKTepHble 0COOEHHOCTH 1
3a/1a4M WX aHaJIH3a.

buonorudeckne U MeIUIIMHCKHE OOBEKTH. AHATUTHUYECKHE 33/Ja4dl B ATOW 00JIacTH.
CaHuTapHO-TUTUEHUYECKUI KOHTPOIb.

I'eonornueckne 0OBEKTHL. AHAIN3 CHJIMKATOB, KapOOHATOB, JKEJIE3HBIX, HUKEIb-
KOOAITbTOBBIX PYy/I, TOTUMETAIUTHUECKUX PY/I.

[Ipon3BoACTBEHHBIN aHATU3. AHAIN3 TEXHOJIOTHUYECKUX PACTBOPOB, CTOYHBIX BO/I.

Mertannbl, cmjgaBel M ApyrUe MPOAYKTHl METATyPrHYecKON MPOMBIIIIICHHOCTH.
KoHnTponb MeTammypruueckux nIpou3BOACTB.



IIpuponHble M CHUHTETHYECKHME OPraHMYECKHE BEIECTBA M AJIEMEHTOOPTaHUYECKHE
COCAMHEHUS, TMOJMMephl. Buapl aHanmu3a TakuX OOBEKTOB W COOTBETCTBYIOUIHE METOBI.
[IpuMeps! penieHus 3a1a4 KOHTPOJIS OPraHUYECKUX IIPOU3BOJICTB.

1.7.MeTp0J10rnqeclme OCHOBBI XUMHYECCKOI'0 aHAJIN3a

OcHoBHbIE CTaMN XUMUYECKOI0 aHain3a. BeiOOp MeTo/a aHamm3a U COCTaBIIEHUE CXEM
aHayM3a. AHaIUTUYECKUN curHaid u nomexu. OO0beM MHPOpMAIUU B aHATUTHYECKOM CHUTHAJe.
CnocoObl  ompenesieHus] COAEpXKaHUS MO JaHHBIM aHAJTUTHYECKUX u3MepeHUil.OCHOBHBIE
XAPaAKTCPUCTHUKU MCTOJAa aHajin3a: IMpPaBUJIBHOCTL W BOCIHPOU3BOJUMOCTD, KOI—)(i)(bI/II_II/IeHT
YYBCTBUTEJIBHOCTH, MpEAE] OOHApPYKEHUS, HIKHAS M BEPXHAS TIPAHULBl OIpPEAEIAEMBbIX
conepxkanuii. Knaccudukamuss norpemHocreld  aHaimza. CHCTEeMAaTHYeCKUE W CIydalHBIC
norperrHocTi. CrocoObl OIEHKH MPABUIBHOCTHU: MCIOJIb30BAaHUE CTAaHAAPTHBIX 00pa3lioB, METO
n00aBOK, METO] BApbUPOBAHMSI HABECOK, COMTOCTABJICHUE C IPYTUMH METOJaMH.

1.8.I'paBumeTpuyecknii aHaaIu3

CylmHOCTh TPaBUMETPUUYECKOIO aHAIM3a, MPEUMYIIECTBA W HEJOCTaTKH METOAa.
[Ipsimble 1 KOCBeHHBbIE MeTOAbl omnpeaeneHus. Ocaaku U ux coiicTBa. Cxema o0pazoBaHus
ocanka. Kpucrammmdeckue M aMop(pHBIE OCAAKH. YCIOBHUS TOJYYEHHS] KPUCTAJUIMYECKHUX
0CaJIKOB. 3aBUCUMOCTb (POPMBI OCaIKa OT CKOPOCTH 00pa30BaHMs NEPBUYHBIX YACTHIl UX POCTA.
I'omorennoe ocaxxaenue. CtapeHue ocanaka (TpeBpanieHne METacTaOUIbHON KPUCTAILTHYECKON
MoaudHUKaMKu B 0ojee YCTOHYMBYIO (OpMy; XMMHUYECKOE CTapeHHE B pe3yibTaTe M3MEHEHUs
cocTaBa OcCajKa — JeruapaTalluu-TUApATAlUy, MOJUKOHAEHcanuu). IIpuunHbl 3arps3HeHus
ocajzika (COBMECTHOE OCaXIECHHE, COOCa)XJIeHHe, rocieayrolee ocaxaenue). Knaccupukanus
Pa3IMYHBIX BUJAOB COOCAXJEHUs (a7copOlMs, OKKIIIO3Ms: BHYTPEHHSS aJcopOLMs, MHKIIO3US;
uzomopduszm). IlomoxkuTenbHOE U OTpULIATENbHOE SIBJICHHUS COOCAXKICHHS B aHAJU3E.
OcoOenHocT 00pa30BaHMsI KOJUIOMIHO-IMCIEPCHBIX CHCTeM. BakHeillne opraHuveckue u
HeopraHuyeckue ocaaurtenu. llorpemHoctd B rpaBuMeTpudeckoM anHanuze. OOmias cxema
onpeneneHuil. TpeboBaHUs K ocakaaeMoil U TpaBuMeTpuueckor popmam. M3meHenue cocrasa
OoCaJiKa IMpHU BBICYIMBAHHUU W IIPOKAJIMBAHWH.

1.9. TurpuMeTpryecKue MeTOAbI AHAJIU3A

MeTtoasl TUTpUMETpUUYecKoro ananmsza. Knaccudukaius. TpeboBanusi, MpeabsBIseMbIe
K pEaklMy B TUTPUMETPUUYECKOM aHaiIu3e. BUIBI TUTPUMETPUYECKUX OIPEIACICHUN: NPSAMOE U
obpatHOoe, KOCBeHHOEe TuUTpoBaHHe. CmocoObl BBIPAKECHHUS KOHIICHTPAIIMA pAcTBOPOB B
TUTPUMETPUHU. DKBUBAJICHT. MoJisipHas Macca SKkBUBajieHTa. [lepBuuHbIe cTaHIAPTHI, TPEOOBAHUS
K HUM. PukcaHanbl. Buabl KpuBbIX TUTpoBaHUs. CKavyOK TUTPOBaHMS. TOUYKA SIKBUBAJIECHTHOCTH U
KOHEYHAasi TOYKa TUTPOBAHMUSI.
1.9.1.Kuc/i0THO-0CHOBHOEe TUTPOBaHMe. [TocTpoeHne KPUBBIX TUTPOBaHUS. BlusHUE BETUYUHBI

KOHCTAHT KHCJIOTHOCTH WJIM OCHOBHOCTH, KOHILIEHTPALIUU KUCIOT WJIM OCHOBAaHUW, TEMIIEPATYpPhI
Ha XapakTep KPHUBBIX TUTpPOBaHUA. KHCIOTHO-OCHOBHOE THUTPOBAHME B HEBOAHBIX Cpeaax.
Kucnorno-ocHoBHble MHAMKATOPBL. [lOrpemIHOCTH TUTpPOBaHUS MPHU ONPEACICHUH CHIBHBIX WU
CJ1a0BIX KUCIOT ¥ OCHOBaHMI, MHOTOOCHOBHBIX KUCJIOT M OCHOBaHHH.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHOEe TUTPOBaHue. [locTpoeHNe KPUBBIX TUTPOBAHMSL.
@DakTophl, BIMSIONIME HAa XapaKTep KPUBBIX TUTPOBAHMS: KOHIIEHTpAI[Ms HOHOB BOAOPOJA,



KOMIUIEKCOOOpazoBanue, noHHasi cuia. CrocoObl onpeneneHus KOHEYHOW TOYKM TUTPOBAHMS,
WHIUKATOphL. [lorpenHocTu TUTPOBAHUS.
1.9.2. MeToabl _OKHCJIUTEIbHO-BOCCTAHOBUTEILHOI0 THTpPOBaHus. [lepmaHranaromerpus.

[lepBuuHbIE W BTOPUYHBIC CTAHAAPTHL. YCJIOBHUS TPOBEACHHS MEPMAHTAaHATOMETPHUYECKUX
ONPEAEIICHUN.

Honomerpus n itogumerpus. CucteMa iHoa-Hoau KaK OKHCITHTENb HIH BOCCTAHOBHTEIb.
Kpaxmai, kak HHIUKATOP.

buxpomaromerpus. IIpakThyeckoe NpUMEHEHHE I aHaIK3a HEOPTaHHMYECKHX U
OpPraHUYeCKUX BEIICCTB.
1.9.3. OcaautenbHoe TuTpoBanue. I[loctpoenne KkpuBbiX THTpoBaHHs. CrocoObI

OOHapyXeHMs] KOHEYHOM TOYKM THUTPOBAHMSI; HMHIUKATOPbI. [lorpemHocTd TUTpOBaHUS.
[Ipumepbl npakTUYECKOTO MPUMEHEHUS.
1.9.4 KomiiekcoHOMeTpHYecKoe THTpoBanue. Heopranuieckre U OpraHuvecKrue TUTPAHTHI B

KOMIIJICKCOMCTPHUH. Hcnonp3oBanue aMI/IHOHOJ'II/IKap6OHOBbIX KHUCJIOT B KOMIIJICKCOHOMCTPHH.
HOCTpOGHI/Ie KpPpUBBIX  THTPOBAHHA. MeTaJ'IJ'IOXpOMHHe HHAWKATOPbI n Tpe6OBaHI/I${,
NpCAbABIIAICMBIC K HHUM. Baxueiinine YHUBCPCAJIBHBIC H CHGI_[I/I(I)I/I‘IGCKI/IG MCTAJIJIOXPOMHBIC
HHAUKATOPHI. Crioco051 KOMIINICKCOHOMCTPHYCCKOI'0O  TUTPOBAHUS: IIpsAMOEC, O6paTHOG,
kocBeHHOE. CelIeKTHBHOCTh TUTPOBAHUA U CITIOCOOBI €€ MOBBIIICHHUS. HOFpCHIHOCTI/I TUTPOBAHUA.



4.3.1. IlepeyeHb JIaOOPATOPHBIX PadoOT

Ne i/ Ne paznena u Haunmenosanue TpynoemkocTs (dacel) | OrieHOUHBIE dopmupyembie
TEMBI J1a00paTOPHBIX paboT KOMITETEHIUH
IACIIATUINHEI Beero cpeictea
4acoB
MpaKTU4IecKas
IIOJATrOTOBKA

1.1.Cocrosinue «Pacuet paBHOBECHBIX 6 6 VYerubiit onpoc Ne WK onk-1.2
BEIIIECTB B HOHO- KOHIIEHTpAIUi B HOHO- 1
MOJICKYJISIPHBIX MOJIEKYJISIPHBIX CUCTEMAaX»
CcHCTEMax.
1.2. Tunsl CnocoObI BBITIOJIHEHUS 4 4 YcrHOE NIK omnk-2.1
XAMHUYECKHUX AHATTMTUYECKUX PEaKITUH. cobecenoBanme
peaKuii u AHanu3 MOKpBIM, CYXUM
MPOLECCOB B nyTeM (MpoOupOYHbIE,
AHAJTUTHYECKOM KaneabHBIE,
XHAMUH. MUKPOKPHUCTAJUIOCKOTTHYECKUE

peaKIm)
1.3. MeToasl Brinosinenue peakuui 4 4 Pemienne NKomnk2 4
OOHapyXCHHS U oOHapy>KeHHsI Ha KaTHOHBI: KOHTPOIBHOM
UICHTH(UKAIINH. Ag+ ctp.57 Ne 2, Pb2+ 3a/1a4M Ha WJTKore.

ctp.60 Ne 2, Cu2+ c1p.86 Ne OATPYIIITY

2, Al3+ cTp.64 Ne 3, Co2+ cepedpa

cTp..90 Ne 3,

Mn2+ ctp.77 Ne 1, Ba2+
cTp.53 Ne 2, K+ c1p.46 Ne 3,
Na+ ctp.48 Ne 1




1.5.MeToabl CucremaTideckuii U JpOOHBII 16 16 perieHue NKornx2.4
BBIJICIICHHUS, aHaJn3 (CEpOBOIOPOAHBIN, HA KOHTPOJIBHON VJIK
paszeneHus u OCHOBE Cynb(huIa HATPUS, 3ajauu Ha 1-4 OIIKG.1
KOHIIEHTPHUPOBa- KHCIIOTHO-OCHOBHOM) AHATUTUICCKUE
HUSL TpyHIbI

«PaBHOBecHE B reTepOoreHHOn 6 6 VYerabiit onpoc Ne NIK onk-1.2

cpene» 2

AHHOHBI, X KJIacCU(pUKaIIUs. 8 8 Pemenue 3amaun NKormks.4

Brinonnenue peakiuit Ha OOHapyKeHue N Korke.1

OoOHapyKEeHHsI COUeTaHUI AHUOHOB

AQHUOHOB:

S04+, COs*, SO3* ¢.13;

ClI,Br,J cl3;

NO,,NO; c.14

KauecTBeHHubIil ananms 4 4 KauecTBeHnusbIii NKormkz.4

MHOT'OKOMIIOHEHTHOM CMECH a”HaJIu3 CMecH MIKorke 1

KaTHOHOB C HCIOJIb30BaHUEM KaTHOHOB:

OyMakHOW XpoMaTorpaduu:

a) Fe**, cr¥*, zn*, Mn*",

Co*, Ni**

6) Bi**, Ag*, Hg*", Cu**, Cd*,

Pb**

Ucnons3zoBanme TCX mis 4 4 KauecTBeHnnsbIit WKomnkz.4

paszeneHus u OOHapyKEeHUs aHaJIu3 CMecHu N /IKonke.1

OpTraHUYECKUX BEIIECTB (anTparies,

Kkapbazou,

(deHaHTpeH)




AHam3 UHIMBULYaIbHOTO NKonk2 4
BemecTBa (CKOPOCTHAs UKorke.1
3a/1a4a)
1.8.I'paBumeTpuyeckuil aHamus.
Becena o TeXHUKe 2 2 UK onk-2.1
nabopaTopHBIX paboT B
IpaBUMETPUYCCKOM aHAIIU3E.
3HAKOMCTBO C
AHAJTUTHYECKUMH BECaMH
YcraHoBieHue coaepkaHust 12 12 KomnokBuym Nel NKormkz.4
+
Ba?* B TexHIUCCKOM
Brimonnenne WKormnke 1
npenapare BaCly-2H,0
1a00PaTOPHBIX
OmnpeiesieHne CoaepKaHus 6 6 pabor UK ormic2.4
3+
Fe™ B pacTtBOpe
N Korike.1
PelieHne pacyeTHBIX 3a1a4 4 4 NJK onk-1.2
1.9. TurpumeTpudeckre METO/1bl aHATIN3A.
[Tpurorosnenue 0,1 v 2 2 Cob6ecemoBanune o | UIKomnks.4
0 pactBopa HCI u3 TEXHUKE
= NIKorke.1
, 3 KOHIICHTPUPOBAHHOTO BBITIOJTHECHUS
% é pacTBOpa KUCIOTHI pabor.
S = Bemonnenue
o IIpurortosnenue 0,1 H 2 2 N Kork2.4
S 1ab0paTOPHBIX
X 2 pactBopa NayCOs,
— 2 pabor, NIKorke.1
o O yCTaHOBJICHHE KO3 pHLIMeHTa
- odbopmiieHne
— 8

IOIIpaBKHU pa60qer0 pacTBOpa




HCI

[Ipurorosnenue 0,1 v
pactBopa H2C204:2H,0.
YcranoBnenue

K03 (HUIIMeHTa TOMTPABKU
pabouero pactBopa NaOH.

Ornpenenenue copepKaHus
YKCYCHOM KHCJIOTHI B
pacTBope

YcraHoBineHnEe KOHUEHTPALUU
pacTBOpa CHIIbHON KUCJIOTHI

VYerubiit onpoc Ne 3
«KHCIIOTHO-OCHOBHOE
paBHOBECHEY

OmnpeneneHue coaepKaHus
C0327 1 HCO3 B mpo6e BoIbI

Ompenenenue coepKaHus
CO, B kapOOHATHBIX MMOPOAX.

Ompenenenue cofepKaHus
HCI u H3BO3; mpu
COBMECTHOM MPUCYTCTBUH

TuTpoBaHNE MHOTOOCHOBHBIX
kuciot. OnpeneneHue
conepkanus HzPOy

OTYETOB TI0
paboram

NKomk2 4
N Komke.1

U/ Konk2.4
U/ Konxe.1

NKomk2 4
N Komke.1

WK onk-12

NKomk2 4
N Korke.1

N/Kork2.4

N/Kork2.4
W/Korke.1

NKomk2 4
N Komke.1




Pemienue TeopeTnueckux Konnokeuym Ne2 MK ork-1.2
3a1a4
MeTo/1 IepMaHTraHATOMETPUHN
[TpuroroBnenue 0,05 H Cob6ecenoBanue o | U1Komks.4
= pactBopa H,C,04 -2H,0 u3 TEXHUKE WK
OTIK6.1
E OYHIIICHHOT'O TIperapara BBITTOJTHEHHS
2 H2C204-2H,0 paoor.
E* Brinonnenue
; YcTaHOBIEHHE HOPMAIBHOCTH MaBOpaTOPHBIX NKomk2.4
= u K03 duIenTa NonpaBKu
= a60qqe):§)o acTBoOpa KE/InO pador. WKone.
= P P P 4 oopmiieHne
(]
= OnpeiesieHne CoaepKaHus OTHCTOB IO N]Kork2 4
m
S NaNO, B TeXHUYECKOM padoTam
= NJIKorke.1
g mpenapare
3
2 Pelenue TeOpeTUUECKUX WK onx-1.2
3 3aj1a4
=
E VerHbi ompoc Ned WK orix-1.2
5 «OKucIuTENBHO-
5 BOCCTAaHOBHTEIILHOE
S
= paBHOBECHE)
=
o
g Merona OuxpoMaToMeTpuu
~ [Tpurorosnenue 0,05 v Cob6ecemoBanune no | UIKomnks.4
(@)
= pactBopa K,Cr,07 TEXHUKE VK
BBIIIOJIHEHNS OIIK6.1
Omnpenenenye couepKaHus pabor. UKomk2 .4
Fe?* B BOAHOM pacTBOpe Beimonnenue UK orike.1




J1a00paTOPHBIX

VYcraHoBieHHe KOHIEHTPALMKU pabor, NJKormk2.4
1 K03 PUIIUEHTA TOTPAaBKU odopmiieHue WK
pabouero pactBopa J» OTYETOB IO OIIK6.1
pabotam
Onpenenenue coaepxKaHus NJKormk2.4
M€ B BOJJHOM PacTBOpE
N/IKorks.1
Ornpenenenue coaepKaHus NKomnk2.4
Na,SO3 B cyxom mpenapare
N/IKorke.1
Pemenue Teopetnueckux KomnokBuym Ne3 WK onx-1.2
3a1a4
v YcTaHOBJIEHHE KOHIIEHTPAIUN CobecenoBanue o | UIKomko.4
]
2 1 K03 purmenTa nonpaBKu TEXHHUKE
5 WIKorxe.1
s BBITTOJTHCHHS paloT.
£ o kommiekcona III
2 E IBeImostHeHME
<
§ = OmnpeiesieHre KECTKOCTH J1abOPaTOPHBIX N Kork2.4
e B BOJIBI paboT, odhopMieHHe —
g E OTYETOB 1O paboTam AKone.
S o
S
ﬁ Ong;:eneneHHe CcoslepKaHUS Komnoksuym Ne 4, | HAKomk2.4
o Fe™ B pactBOpe
= N/IKorks.1
Pemenue TeopeTnueckux KonTponbshas WK onx-1.2
3a1a4 pabora 1o
PEIICHUIO
pacyeTHBIX 33724
1.9.3.0caguTenbHOC KonnokBuym WK onk-1.2




TUTpOBaHUE IAPreHTOMETPHSL.»
BaxkIroYnUTEIbHA 4

KOHTPOJIbHAs paboTa

Bcero 144 144




4.3.2. Hepeqeﬂb TEM (BOl'IpOCOB), BBIHOCUMBIX Ha CAMOCTOATEC/IbHOC U3YUYCHUEC CaMOCTOSITEIbLHOM paﬁoTbl CTYAEHTOB

PaBHoBecue B
reTepPOreHHON
cpene.

onpocy Ne2. Pemenune
3aJa4 1o TeMe.

C COOJTFOICHUEM HOPM TEXHUKHU
0€30I1aCHOCTH XUMUYECKAHN
3KCHCpI/IM€HT, BKJIrO4Uasa
CHHTE3, aHAJIN3, H3yICHNE
CTPYKTYPBI U CBOWCTB BEILIECTB
Y MaTepHajoB, UCCIICIOBAHNUE

IMPOUECCOB C UX YHACTUEM

Ne Tema 3anaHue dopMupyemasi KOMIIETEHIUS NJaK
/1
1. [Toarororka k yctHomy | OIIK-1 Ciocoben MK omk-1.2
Pacuer ompocy Nel. aHAJM3UPOBATh U 3HATDH: TEOPETUYECKHUE OCHOBBI
PABHOBECHBIX HWHTEPIIPETUPOBATH AQHATUTUYECKON XUMHH, CYIIECTBO PEaKIUil 1
KOHIIEHTpAIUH B PE3yNbTaThl XUMHUYECKHUX MPOIIECCOB, UCIIOIB3YEMBIX B aHATUTHYECKON
HOHO - AKCIIEPUMEHTOB, HAOMIOJCHUHN | XUMHUH; IPUHITUITBI U 00JIaCTH
MOJICKYJIAPHBIX Y U3MEPCHUIA HCIIOJIF30BAHUS OCHOBHBIX METOHOB
CHUCTEMAX.
XUMHUYECKOro a"Haianu3a. Imers
MIPE/ICTABIICHHE 00 OCOOCHHOCTIX 0OBEKTOB
aHaausa
2. [ToaroroBka k yctHomy | OITK-2 CriocoGeH poBOIUTH NIKormks.4

3HaTB: OCHOBHBIE JOCTOMHCTBA U
HEJIOCTaTKU Pa3JIMYHbIX METOJI0B
VICCIIEJIOBAHMSI CBOMCTB BELIECTB U
MaTepUasoB.

Baagers: TeopeTHUECKUMU
HpCI[CTaBJ'IeHI/IHMI/I aHaHHTHHGCKOfI XHUMHU,
OCHOBAMU XUMHUYCCKUX METOI0B aHAJIN3a
HeOpFaHI/I‘IeCKI/IX nu OpFaHI/I‘—IeCKI/IX
COCTMHEHUH, METOI0JIOTHEN BRIOOPA METOZIOB
aHaJin3a, UMETh HaBBbIKHU UX HpI/IMeHeHI/ISI HpI/I
HpOBeJIeHI/II/I AHAJINTHYCCKUX peaKHI/Iﬁ JJIA




OIpeICIIEHUS 3JIEMEHTOB B Pa3IMYHBIX
0o0BEeKTax.

Hanwucanue oT4eToB 1o
JlabGopaTopHoii paboTe

OIIK-6 Cnocoben
MIPEJICTABISATh PE3YIIbTATHI
cBOel pabOThI B YCTHOH U
MUCbMEHHOM (popme B
COOTBETCTBUH C HOPMaMU U
MIpaBWJIAMH, IPUHSATHIMH B
npodeccuoHanTbHOM

COOOIIIECTBE

I/IHKOHK& 1

3HaTh: IpaBUJIa COCTABJICHUS TIPOTOKOJIOB
OTYETOB XUMHUYECKUX OIBITOB, IPUMEHSTh
OCHOBHBIC 3aKOHBI XMHU TIPU 00CYKICHUH
TIOJTYYCHHBIX PE3yJIbTaTOB, IIOATOTOBUTH
OTYET O BBIMOJHEHHOM padore.

YmMmerTh: MMPpEACTAaBUTL PE3YJILTAThI OIILITOB U
pacdeTHBIX paboT COTIACHO TPeOOBAHUSAM B
JTAHHOM 00J1aCTH XUMUH

MeTtoab!
oOHapyXeHUs U
UJCHTUPHUKALUH.

[TpoGooTbop u
MPOOOMOATOTOBKA

[ToaroroBka Kk ycTHOMY
onpocy Ne2. Permenue
3a/1a4 110 TeMe.

OIIK-1 Cnocoben
aHAJIM3UPOBATh
HWHTEPIPETUPOBATH
PEe3YIIbTaThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIIOICHHI

U U3MEPEHUU

WK ork-1.2

3HaTh! TEOPETHUYECKUE OCHOBBI
AQHAJIMTUYECKON XMMUH, CYIIECTBO PEAKIIMN U

IMpoLeCcCoOB, UCIIOJIB3YEMbIX B aHAJUTUYECKOH

XHMHU; MIPUHLIUIIBI " oOJactu
HUCIIOJIL30BaHUS OCHOBHBIX METOZI0B
XUMHUYECKOTO aHaignza. Nmetn

IpeCcTaBlIeHHe 00 OCOOCHHOCTSIX OOBEKTOB
aHaJIn3a.
Buiajernb: HaBbIKaMU PUMECHEHUS

TCOPCTUUCCKHUX OCHOB IIPU MMPOBCACHUN
AHAJIUTHYCCKHUX peaKuHﬁ IJIL OIPEACIICHUSA




OJICMCHTOB B PAa3JIMYHBIX 00BEKTaX.

I'paBuMeTpuueckuit
aHaJIn3

IToaroroBka x
KOJITOKBUYMYyNel
Pemrenue 3amad mo
TEME

OIIK-1 Cnocoben
aHAIM3UPOBATH U
WHTEPIPETHPOBATH
pe3yabTaThl XUMHYECKIX
IKCIIEPUMEHTOB, HAOIIOICHHI

U U3MEPEHUN

I/IHK OIIK-1.2

3HaTh. TECOPECTUUCCKUC OCHOBBI
aHAJUTUYECKOM XUMHH, CYHIECTBO peaKHI/Iﬁ n

MPOIIECCOB, UCTOIB3YEMbIX B aHATUTHUYECKOM

XUMHU, IMPUHIUIIBI u obractu
HCIIOJIB30BaHUA OCHOBHBIX MCTOO0B
XUMHNYCCKOI'O aHaJIn3a. HNmets

IPEJICTaBICHHE 00 OCOOCHHOCTSIX OOBEKTOB

aHajIimu3a.

BJIaIleTb: HaBbIKaMH ITPUMCHCHU S
TCOPCTUUCCKHUX OCHOB ITPpU MMPOBCACHUN
AHAJIMTHYCCKHUX peaxuuﬁ AT OpEACIICHUA
OJICMCHTOB B PA3JIMYHBIX 00BEKTaxX.

Hamcanue oT4eToB 110
JIaGopaTopHbIM
pabotam

OIIK-6 Cnocoben
NIPEJCTABIIATh PE3YIbTAThI
CBOEH paboThl B YCTHOM U
MUCbMEHHOMN (hopMe B
COOTBETCTBUH C HOPMaMU U
IpaBHUJIaMH, IIPUHATBIMU B
po¢eCCHOHATBHOM

coo01IecTBE

N Konke.1

3HaTh: npaBuia COCTaBIEHUS TPOTOKOJIOB
OTYETOB XUMHUYECKHX OTBITOB, TPUMEHSITh
OCHOBHBI€ 3aKOHBI XUMHUU TIPU O0CYKJICHUN
MOJTYYEHHBIX PE3YJIbTATOB, MOJTOTOBUTD
OTYET O BBIMOJIHEHHOH paboTe.

YMeTh: peACTaBUTh PE3YIbTAThI OTBITOB U
pacdeTHBIX paboT cOrIacHO TpeOOBaHUSIM B
TAaHHOU 00JIacTH




Turpumerpudeckui
aHaIu3

IToaroroBka K yCTHBIM
ompocam Ne 3.4

IloaroroBska k
KoJutokBuymam Ne 2.3 4
Pemenue 3agaq mmo

TEMC

OIIK-1 Cnocoben
aHAJIM3UPOBATH
WHTEPIPETUPOBATH
PE3YNIbTaThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOJIIOICHHI

Y U3MEPEHUI

WK onk-1.2

3HaTh: TEOPETUUECKIE OCHOBBI
AQHAIUTUYECKON XMMHH, CYIIECTBO PEaKUuil U
IPOLIECCOB, UCIIOJB3YEMBIX B aHATUTHYECKON
XUMUH; IPUHITAIIBI U 00JIACTH
HCIIOJIb30BaHUSI OCHOBHBIX METOJIOB
XMMHYECKOro ananu3a. metp
Mpe/iCTaBICHUE 00 0COOEHHOCTIX O0OHEKTOB
aHaaMn3a.
Baaners: HaBBIKAMU MIPUMCHCHHUS
TEOPETUYECCKHX OCHOB TMIPH  IPOBEICHUH
AQHAIUTUICCKUX PEAKIUN IS ONpPEISIICHUS
JJIEMEHTOB B Pa3JIMYHBIX OOBEKTAX.

Hammcanue ot4eToB 110
JIaGopaTopHbIM
paboram

OIIK-6 Cniocoben
MPEICTABISATH PE3YIbTATHI
CBOEH pabOThI B YyCTHOH M
MUCbMEHHOM (popme B
COOTBETCTBUH C HOPMaMU U
MPaBUJIAMH, TIPUHSITHIMH B
po¢eCCHOHAITBHOM

COOOIIECTBE

N Konke.1

3HaTh: NpaBUjIa COCTaBJIEHUS IPOTOKOJIOB
OTYETOB XUMHUYECKHX OIBITOB, TPUMCHSITh
OCHOBHBI€ 3aKOHBI XUMUU TIPU 00CYKICHUH
MOJTYYEHHBIX PE3YJIHTATOB, MOJTOTOBUTD
OTYET O BBIMOJIHEHHOH paboTe.

YMeTh: pefCcTaBUTh PE3YIbTAThl OTBITOB U
pacueTHBIX paboT COTIacHO TPeOOBAHUSIM B
JTAHHOHU 00JIacTh




4.4. MeTonuyeckue yKa3aHus M0 OPraHM3alMi CaAMOCTOSITEJIbHOI PadoThI CTYIEeHTOB

CamocrosTenbHas paboTa CTYACHTOB, CBsA3aHHAS C IOATOTOBKOW OTYETOB IO BBIMOJIHEHHBIM
nabopaToOpHBIM paboTaM, 3aKpEIUICHUEM

TEOPETUYECKOI0 MaTepuaia B BUJE PEIICHUH 33Ja4 U MOJArOTOBKE K KOJJIOKBUYMAaM U YCTHOMY
cobece10BaHuUI0, IPOBOAUTCSI BO BHEAYIUTOPHOE BPEMsL.

Ctpykrypa oTuera no jgabopaTtopHoii padore:

1. Ilenp paGoTHL.

2. Teopernyeckas 4acThb.

3. BrImonHeHue pacueTHbBIX, TPAPUUECKUX U KOHTPOJIBHBIX 3a/IaHUil B COOTBETCTBUU C

METOAMYECKUMH YKa3aHUSIMH K KaXKI0H padoTe.

4. BbIBoJ (Ha OCHOBE MOJIYYEHHBIX PE3yIbTaTOB).
Metoanyeckre pEeKOMEHIAIUU 0 BBIIOJHEHUIO U 00pabOTKe 3KCIIEPHUMEHTAIBHBIX JAHHBIX TI0
KaX10i J1a0opaTOpHON paboTe OMHMCaHbl B METOJAMYECKHX PEKOMCHIAIMSX, IOATOTOBICHHBIX
IperoiaBaTelsiMu Kadenpsl (CM. priiokeHus ). [IpuMepsl pelieHns: TUIIOBBIX 3a/1a4 MPEICTaBICHBI
B PEKOMEH]IYEMBbIX Y4EOHBIX MIOCOOMSIX M 33JauHUKaX.

V. YYEBHO-METOANYECKOE U UTHOOPMALINOHHOE OBECIIEYEHHUE
JUCHUIIJINHBI

OneKkTpoHHas MH(POPMALMOHHO-00pa3oBaTeNbHAs Cpela YHHMBEpPCHTETa  0OecleunBaeT
JIOCTYI K ODJIEKTPOHHBIM YYEOHBIM H3JaHHUSIM H DJIEKTPOHHBIM 00pa30BaTENbHBIM pecypcaM,
yKa3aHHbBIM B pabouell mporpaMme JTUCIUITIINHBL.

[Tpu ucronb3oBaHMM B 00pa30BaTENbHOM IIPOLECCE MEYATHBIX HM3AAHUNA OMOIMOTEUHBIN
(OHJ YKOMIUIEKTOBAaH MEYaTHBIMU 3JaHUSIMU U3 pacueTta He MeHee 0,25 sk3eMIuIsipa KakJIoro u3
W3JIaHWH, YKa3aHHBIX B paboueil mporpamMme MUCHMIUIMHBI, HA OJHOTO OOYdYalomIerocs M3 4YMcIia
JIMILI, OTHOBPEMEHHO OCBAMBAIOLINX COOTBETCTBYIOILIYIO AUCHUILINHY.

OOyuarommmcsi 00ecTeueH JIOCTYN K COBPEMEHHBIM MPO(PECCHOHAILHBIM 0a3aM JTaHHBIX U
MH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

a) OCHOBHasl JIUTEpPaTypa

1. XaxanmHua, Tarbsina UBaHoBHA

AHanmuTHyecKkass XuMHsS [DJIEKTPOHHBIM pecypc| : ydeb. mocobue st
OakanaBpoB, yue0. mocobue i cryn. By3oB / T. M. XaxanuHa. - 3-¢ u31., Ucop. u
nor. - OBK. - M. : FOpaiit ; [b. m.] : U] FOpaiit, 2012. - (bakanaBp. bazoBsrit kypc). -
Pe:xum nocrtyna: . - Pexxum gocryma: U3 "bubnunorex". - 20 goctymnos. - ISBN 978-
5-9916-2035-2. - ISBN 978-5-9692-1366-1,

2. Kapnos, IOpuii AsexkcanapoBuy.

Meroasl mpo6ooTOOpa M MPOOOMOATOTOBKH [DIEKTPOHHBIN pecypc] : yueo.
nocodue / FO. A. Kapnos. - 2-e uzn. - OBK. - M. : bunom. JlaGopaTtopus 3HaHMIA,
2012. - (Metomgel B xumuu). - Pexmm moctyma: . - Pexum mocryma: 2Y3
"bubnuorex". - Heorpanuu. nocrym. - ISBN 978-5-9963-0768-5 :

3. AHajguTHyeckasi xumus : yaeOHuk: B 3 T. / pen. JI. H. MocksuH. - M. : Akanemus,
2008 - . - 23 cm. - (Briciee mpodeccuonansHoe 00pazoBanue: EcTecTBeHHBIE HAYKH).
- ISBN 978-5-7695-3955-8.

T. 1 : Meronb! uneHTUGUKALNUN U onipeneeHus BemecTB / A. A. benmtoctuH [u
ap.]. - 2008. - 575 c. : un. - bubauorp.: c. 563-567. - ISBN 978-5-7695-3954-1 :
Bcero 15



4. Ananutudeckasi xumusi. Bepmmauna B.U., Bnacosa U.B., Hukudoposa M.A. u3a-Bo
Jlanb. 2022r. ISBN 978-5-8114-9166-7

5. Anamutu4eckasi xumusi: kypc gekiui [Toxnyonsix JI.IT. KpacHospckmii
rocylapCTBEHHbIN arpapHblil yausepcurer. 2014 r.

6. Anaautu4deckasi xummusi. ArrapueB A.M. HoBocubupckuii rocyaapcTBEHHBIN
texuuueckuid yausepcutet. 2021 r. ISBN 978-5-7782-4423-8

0) 10MOJIHUTE/IbHASA JIUTepaTypa

1. Tpudonona, A. H. AHanutndeckas xumus [ DIeKTpOHHBIN pecypc] : 1abopaTopHbIi
npaktukym / A. H. Tpudonora. - Munck : Bemmiimas mkona, 2013. - 160 c. -
Pexxnm nocryna: http://ibooks.ru/reading.php.productid=338907
(http://ibooks.ru/product.phproproductid=338907). - Pexxum goctyna: DBC "AiidOykc".
- Heorpanmnu. noctym. - ISBN 978-985-06-2246-4 :

2. CmaryHoBa, AHTOHMHAa HukoHOBHA.

Metoapl MaTeMaTUUECKONW CTATUCTUKH B aHAUTHYECKOU xuMuu [Teker] : yueo.
nocobue i ctya. By3oB / A. H. CmarynoBa, O. M. Kapnykosa. - PoctoB H//L :
®ennkc, 2012. - 347 c. ; 20 cMm. - (Beiciiee obpazoBanue). - ISBN 978-5-222-19507-9
: reoxin (30) e

B) 0a3mbl AAHHbIX, I/Il-[(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie H ITOUCKOBbIC CUCTEMbI

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

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

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

4. http:/www.ftchemistry.dsmu.edu.ua/ana_him/lek_14.html
5. http:www. Ftchemistry.dsmu.edu.ua/ana_him/lek_1-16html
6. http:/www.edu.ru./db/portal/spe/archive.htm

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

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

9. 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/-

) CIMCOK ABTOPCKUX METOAUYECKUX Pa3padoToK:
1. KauecrBennblii ananu3 [Tekct |: Meroa. ykas. - Upkyrck: M3a-Bo « 'Yy,
2022/ coct. H.®. Anipenikosa [u np.]; pen. E.A.ITucappkrosa.-2022. -31 c. (100 5k3)

2. Xumuyeckoe ooHapy:keHue aHuoHoB [Tekct |: Meroa. ykas. - Upkyrck : U3n-Bo
NIy, 2022/ coct. H.®. AnpenkoBa [u np.]; peu. E.A.Ilucapsroa.-2022. -24 c. 100
9K3)

3. KoawnuecrBennniii ananau3s [Tekct |: Meton. ykas. - Upkyrck : U3n-so UT'Y, 2022/
coct. H.®. Anpenkosa [u ap.]; peu. E.A.ITucappkoa.-2022. -47 c. (100 5k3)


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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHBI

6.1. YueOHo-1200paTOpHOE 000py/10BaHUE:

Kabunersr Ne210, 213, 232 u 233 ocHameHbl 000pyIOBaHHEM, KOMILICKTAMH
IUIAKATOB,  METOJMYECKMMH  yKa3aHMsIMM  [peJHA3HAYEHHbIMU U1  I[IPOBEACHUS
nab0pPaTOPHBIX 3aHITHA.

Nen/m | HaumenoBanue KonuuectBo
1. [taTuBsl ¢ HAOOPOM PEAKTHBOB /ISl IIPOBEACHUS KaX/IOMY CTY/ICHTY
KayeCTBEHHOI'0 aHAJIN3a
2. tatuBsl ¢ HAOOPOM MPOOHPOK KaKJOMY CTYAECHTY
3. Hentpudyru 2
4. MukpocKoIib 2
5. Bonsable 6anu 2
6. TexHunueckue Bechl 2
7. AHAIMTHYECKUE BECHI 6
8. [Munerku KaX/I0MY CTY/IEHTY
9. Bropetku KaX/IOMY CTY/ICHTY
10. | KonOsI 1151 TUTpOBaHMS KOKIOMY CTYACHTY
11. | uunuHApHI KaXKJIOMY CTYACHTY
12. | MepHble k0051 KaKIOMY CTYACHTY
13. | MydenbHble neun 2
14. | CymunbHble mKaQbl 2

VII.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU
B mnpounecce wn3ydeHHs JNMCHMIUIMHBI HCIOJB3YIOTCS KakK TPAJWLIMOHHBIE TaKH

HMHHOBAIIMOHHLIC TCXHOJOIMHU, AKTHBHBIC W HHTCPAKTHBHBIC MCTOABI WU q)OpMI)I O6yquI/I$IZ
TCXHOJIOTHUA O6’b}1CHI/ITCHBHO-I/IJIJIIOCTpaTI/IBHOFO OOBSICHEHHI C DJIeMEHTaMHU HpO6HCMHOFO
H3J10KCHUA, TCXHOJIOTHUA HpO(bCCCI/IOHaJ'IBHO-OpI/ICHTI/IpOBaHHOFO O6y‘leHHﬂ, JICKIIMH,
O6T)$ICHI/ITGJ'IBHO-I/IJ'IJ'II-OCTpaTI/IBHHﬁ METOJ C DJJIEMCHTaAMH HpO6J’IeMHOFO H3JI0KCHUA,

KOHTPOJIbHBIE U JJAOOpaTOpHbIE pabOThI, KOJUIOKBUYMBI, pa300p KOHKPETHBIX CUTYaIUH.



VIIL.OOEHOYHBIE MATEPHAJIBI JUIA TEKYIIET'O KOHTPOJIA K
INPOMEXYTOYHOU ATTECTALIUU

Ouenounnle cpeacra (OC):
. O11leHOYHbIE CPE/ICTBA U1l BXOHOT'O KOHTPOJISI - HE MPEAYCMOTPEH

11.2. Ha3HaueHUe OLICHOYHBIX CPEJICTB TEKYIIEro KOHTPOJIS - BBISBUTD
chopMHPOBaHHOCTH cocTaBisoNMX YacTei kommereniuii OITK 1, OITK 2 u OIIK 6 (MK
onk-1.2, UK onk-2.1; UKonk2.4; UWKorke.1). OlieHOYHBIE MaTepHaIIbl TEKYIIETO KOHTPOJIS
dbopmupyrorces B coorBercTBuu ¢ JIHA yHHBEpcUTETa B BHJIE YCTHBIX OMPOCOB,
KOJUUIOKBUYMOB, BBITIOJTHEHUS JIaOOPATOPHBIX paboT U 0(hOpMIIEHUSI OTYETOB.

YcrHblii onpoc Nel
Pacuer PaBHOBCCHBIX KOHHCHTpaIII/H\/JI B MOHO - MOJICKYJIAPHBIX CUCTEMAXx.

. XMMHYECKOE PaBHOBCCHC B I'OMOI'CHHBIX CHUCTCMaX. 3aKkoH ﬂeﬁCTBHH Macc. I/I,I[eaHBHLIC u
PCATIBbHBIC CUCTCMBI. HpI/I‘-II/IHI)I OTKJIOHCHHA PCaJIbHBIX CUCTEM OT UACATIbHBIX.

. CrocoObl BbIpa’keHHsI JEMCTBYIOIIEH MacChl: aKTMBHOCTb, PAaBHOBECHAs KOHIEHTpaLus,
oOuast aHanuTHueckas KoHueHTpauus. CyTb ycnoBus MarepuaibHoro Oananca. CyTb
YCIIOBHS JIEKTPOHEHTPAIbHOCTH.

. Monnast cuna pactBopa, K0d(pGUIHUEHT aKTUBHOCTH. CBsI3b AaKTHBHOCTH HMOHAa U €ro
paBHOBECHON KOHIIeHTpanuu. YpaBHeHue J[lebas-Xrwokkens nns pacuera koddduimenrta
AKTUBHOCTH B 3aBUCHMOCTH OT MOHHOU CHIIBI pacTBopa. DakTophl, BIUSIONIUE HA BEJTHYUHY
Kod(duUIMeHTa AKTUBHOCTH.

.K* u K', cBa3p Mexny mumu. K°, ocHOBHas M MOOOYHAas peakivd, o - KOIPPHUIHEHT
(MoBbHAS TOTIA).

. Pacuer a-xo3¢dunmenrta aius nobo4HoOM peakiuy KOMIIEKCO0Opa3oBaHus, IPOTOHNU3ALIMH.

. OCHOBBI aHATUTUYECKUX PACYETOB C UCTOIH30BAaHUEM KOHCTAHT paBHOBECHUS U 0aTaHCOBBIX
ypaBHEHUH (MaTepHAIILHOTO OanaHca, SJIEKTPOHEHTPATILHOCTH).

YceTHblii onpoc 2
PaBHOBECHE B T€TEpOTeHHOU CpEIE.
1. MonsaTue rereporenHoii cucreMbl. PaBHOBecHe MexkIy KUIKOH M TBepAoH (azaMu.
IIpousBeneHne pacTBOPUMOCTH, PACTBOPUMOCTD OCAJKa.

2. Casss I[TP", TTP¥, TIPY Mexy coboi.
. Pacuer S no I1P, pacuer I1P o S.

w

4. dakTopel, BIMSIOIME HA PACTBOPHMMOCTh: TeMIlEpaTypa W JaBlIeHHE, HOHHAs CHUIA
pactBopa (cosneBoii 3¢ (HeKT), FMEKTPOTUTHI ¢ OJHOMMEHHBIMU HOHAMH, DJIEKTPOJIUTHI,
BBI3BIBAIONINE MMOOOYHBIE PEAKIUU MPOTOHU3AINU, KOMILIEKCOOOpa30BaHMs, COUYETAHUE
HECKOJIbKUX MOOOYHBIX PEaKIUil.

5. Teopus ocaxaeHuUs Cyb(QUIOB.



6. 36uparenbHOE PaCTBOPEHHE.

\l

. DKCTpaklus U ee Ha3HAuUCHUE B aHATUTHUECKON XUMUHU. THUIIBI SKCTPAKIIMOHHBIX CHCTEM.
8. Koncranta u Kod(Q(QULIHMEHT pachpejieieHHs, CBA3b MEXIy HUMH. @aKTopsl,
omnpeaenstonue 3pPEeKTUBHOCTD PEaKIUH.
9. Knaccuduxanus xpomarorpaguueckiux METOIO0B pPa3IeleHHs:
a/ mo mpupoae ¢as
0/ o MeXaHU3MY pa3/ieIeHUs
B/ TI0 TEXHUKE BBHITIOJTHEHUS
10. Cnoco6bl  monydenuss xpomarorpamm  (BOCXOASMIAS, HHUCXOJAINAsA, paiUaibHas,
nByMmepHas). TexHuka BbImoiHEeHHsT XpoMaTtorpaduu Ha Oymare. Pacuer Ry, daxtopsl,
Brusitorue Ha Ry, ObnacTu ucnonb30Banus OyMaKHOW XpoMaTorpadum.
11. Tonkocnoiinas xpomarorpadus. TexHMKa BBIIOJIHEHHS pabOT. AJICOPOEHTHI,
ucnoinbszyemble B TCX. [Ipumenenne TCX B aHAIUTUYECKON XUMUH.
12. Pemienue 3anau:
1.Pacuer pactBopumoctu o I1P
2.Pacuer IIP no pactBopuMoCTH
3.BausiHe Ha pacTBOPUMOCTH OCa/IKa OJTHOMMEHHOTO M pa3HOMMEHHOTO HOHOB.
4.BnusiHe Ha pPACTBOPUMOCTh OcCajJKa MOOOYHBIX pPEAKIHA NPOTOHU3ALMU H
KOMIUIEKCOOOpa30BaHus.
5. Pacuer ycioBuii ocaxieHus.
6. Pacyer KoHIEHTpaluM BellecTBa X, OCTaBlleiics B BOAHOM (ase mocie
SKCTPAaKLUUU U3 ONPEAEICHHOr0o 00beMa pacTBOpa pa3IUYHBIMU IOPLHUSAMHU
OpPraHUYeCKOro pacTBOPUTEIIS.

Ycrublii onpoc Ne3

KucaoTHO-OCHOBHOE PaBHOBECUC

1. Ocuossl poTonuTHueckoii Teopun Bpencrena-Jloypy, ee nNpeMMylIecTBa Iepes Teopueii
AppeHnyca.

2. Pons PaCTBOPUTEIIA B MIPOABJICHUU KHUCJIOTHO-OCHOBHBIX CBOMCTB BCIIICCTB.
ABTOHpOTOJ’II/I?,, KOHCTaHTa aBTOIIPOTOJIH3A.

3. Ompenenenrie  NPOTOTEHHBIX,  NPOTO(QUIBHBIX,  aMQUIPOTHBIX ¥  MHEPTHBIX
pactBopureneil. [IpuBenure npumepsl.

4. COHpSDKeHHaSI KHUCJIOTHO-OCHOBHAA I1apa. CBs13b KOHCTaHTHI JUcCcommanum KHCIOTBhI H
COITPSAKEHHOT'O OCHOBAHMA.

5. Bydepnsie pacTBopsl. BydepHas eMkocTb. DaKTOpHI, BAUIOIME HA Oy(PEPHYIO EMKOCT.

»

. Onpenenenue peakiyii rTHAPOIN3a ¢ TO3UIMH Teopun bpercrena-Jloypu.
7. PacyeT paBHOBECHBIX KOHIIEHTPALMI KUCIOT U OCHOBAHUIA:
a) pacuet pH pacTBopa CHIIBHOM KUCJIOTHI B IIMPOKOM WHTEPBAJIE KOHIICHTPAIIH.
0) pacuet pH pacTBOpPOB CHUILHOTO OCHOBAHUS B ITMPOKOM JIMaNa30He
KOHIIEHTPAIU.
B)pacueT pH pacTBOpOB MHOTOOCHOBHBIX KHCIIOT.
r) pacdyeT pH pacTBOpoB ciabbIx KUCIOT: a) o< 5%; 6) a> 5%.



1) pacueT pH pacTBOpOB rupoIHU3yOLIUXCS CONEH.
e)pacuer pH HEBOAHBIX paCTBOPOB KUCIOT U OCHOBAHUHU.
x) pacuet pH OydepHbIX pacTBOPOB.

7. Penienuie pacueTHBIX 3a/1a4 110 METOY HEHTpaInu3aluu
YcrHblii onpoc Ne 4
OKHUCIIUTENEHO-BOCCTAHOBUTEIILHOE PABHOBECHE

1.OnekTponHbli  moTteHnMan, ypaBHeHwe HepHcra.  CraHmapTHbIi, (QopMaibHBIM,
PaBHOBECHBIN ITOTEHIMANBL. VX pa3nnuue 1 B3auMOCBS3b.

2.MDaKTopbl, BIUSIOLUIME HA BEJIUYMHY MOTEHLIMAJIA: MOHHAs cuiia pactBopa, pH, nmoOounble
peaKuy KOMIUIEKCOOOpa30BaHusl, OCAKICHHUS C OKHCICHHOW (BOCCTAHOBJICHHOM ) (POPMOH.
3.®akTopbl, BIUSIOLIME HA HANpaBICHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakluHy,
MOJIHOTY B3auMoJeicTBUsL. CBA3b MEXAY KOHCTAHTOM PaBHOBECHUS PEAKLIUU U CTaHIAPTHBIMU
MOTEHIMATaMHt CUCTEM.

KosoxkBuym Nel
I'paBUMETpHYECKUI aHAIMS.

1. 'paBumerpuueckuii anmamus. CymHOCTH MeToga. MeToabl OCaKIECHHS M BO3TOHKH.
TpeboBaHMsI K XUMHUYECKUM PEAKLIMSIM, UCIOJIb3YEMBIM B aHAJIM3E.

2. TloaroToBKa BelIECTBA K aHAIM3Y: OTOOP CpeiHeil mpoOkl, B3ATHE HABECKH, PACTBOPEHUE.
Ocaxnaenune, (QuUIbTPOBAHHE, MPOMBIBAHUE, MOJTOTOBKA OCAAKa JJIS B3BEIIMBAHUS.
Brruucnenue pe3ynbraToB aHanu3a (MOHATHE O (PaKTOpe mepecyera).

3. Ocaxmaemas 1 BecoBast (popMbI ocanka. TpeGoBaHus, IPEAbIBISIEMBIE K HUM.

SN

. CpoiicTBa u yciioBus 06pa30BaHI/I$I KPpHUCTATNINICCKUX OCAaIKOB. <<CTapeHHe» ocaaka.

5. VcnoBus oGpasoBanust M CBoOicTBa aMopdHBIX ocankoB. OOpa3oBaHHE M KOATYISIHS
KOJUIOM/IHBIX PacTBOPOB, MENTU3ALUS OCAIKOB.

6. 3arpsasHenne 0cankoB (COBMECTHOE OCAKIEHHE, MOCIEOCAKAECHUE, COOCAKAEHUE). Buibl
COOCaXJIEHUS: aACOPOLIUs, OKKIIIO3USI, U30MOP(DHU3M.

7. Tpe6GoBaHus, NPEAbABIAEMBIE K JKUIKOCTAM JUI IIPOMBIBAHHS KPHCTAILIMYECKUX M
aMOp(HBIX OCAIKOB.

8. Cnoco6s! ymMenblIeHHs coocaxaenus. CIocoObl OYUCTKH OCAIKOB OT OKKJIIOIMPOBAHHBIX
MIPUMECEH.
9. Pemenue 3aau.
1.ITpuroroBiieHrE pacTBOPOB.
2.Berancnenue BecoBOTo U %- HOTO CO/IepKaHUs ONPEIEIIEMOro BEIeCTBa.
3.IlepecueT Ha CyX0O€ BEIIECTBO.
4.PacueT HaBeCKH U 00beMa PacTBOPOB, TPEOYIOMIMUXCS IS PEAKITHH.
5.Pacyer o6beMa IPOMBIBHOMN KHJIKOCTH.
6.Pacuer noTepu BeliecTBa Mpu MPOMBIBAHUH OCAJIKA.



Konnoxsuym Ne2
MeTo KHCIOTHO-OCHOBHOI'O TUTPOBAHUS

1.PaGoune u ucxonHbIe pacCTBOPHI METO/1a, TPEOOBAHMUSI, IPEABSABIISEMBIE K HUM.
2.KpuBble TUTPOBaHHMS: CHUIBHOW KHCIIOTHI (OCHOBaHUS) CJ1a00i KUCIOTHI (OCHOBAaHHS ),
COJIU CcJIa00W KUCIIOThI, MHOTOOCHOBHOM KHCIIOTBI, CMECH KHCIIOT:
a) sviuuciums pH mumpyemozo pacmeopa 6 HauanbHOU MouKe, 00 MOYKU
IKBUBANEHMHOCTU, 8 MOYKE IKGUBAIEHMHOCMU, NOCLe MOYKU IKEUBAEHIMHOCNU,
0) paccunTaTh CKa4OK THTPOBAHMS. YKa3aTh 3aBUCUMOCTh CKa4Ka OT KOHIIEHTPAIIUU
PacTBOPOB, CHJIBI KUCIIOTHI U OCHOBAHUS, TEMIICPATYPHI;
8) NOACHUMb paziuyue KPUBbIX MUMpOBAHUS. CUTLHBIX U CLAOBIX KUCAOM (OCHOBAHUILL),
).IPUBECTH MpPUMEPbl TUTPOBAHUS, KOTJa TOYKA OHKBUBAJICHTHOCTH M TOYKA
HEHUTPaIbHOCTU HE COBMAJAIOT U OOBSICHUTD MTOYEMY;;
3.KucnotHo-ocHoBHBIE HHANKATOPBL. lOHHO-XpOoMOodopHas TEOpUs HHAUKATOPOB.
4.MaTepBai nepexoa OKpacku HHAUKATOPA U CBA3b €r0 ¢ KOHCTAHTON JAMCCOIMAINH
WHJIMKATOpa, mokasarens TuTpoBanus (pT).
5.ManukaropHas omuoOKa TUTpOBaHMs. BerarcieHne ommOKe MPU TUTPOBAHUN CHUITBHBIX
KHUCJIOT (OCHOBAaHMI) U CIa0BIX KUCIOT (OCHOBaHUH ).
6.Pemenue 3anau:
@) 8bIYUCIEHUS NPU NPULOMOBTIEHUU PACMBOPO8, HABECKU OJisl AHANU3A.
0) pacueT pe3yibTaTOB aHanMM3a (MPSAMOE TUTPOBAHUE, TUTPOBAHHUE IO OCTATKY,
oOpaTHOE TUTPOBAHHE. )

Koninoxsuym Ne3
OKHCINTENEHO-BOCCTAHOBUTEILHOE TUTPOBAHUE

1.TpeboBanusi, mpeAbIBISIEMbIEC K PEAKITUSM ISl KOJIMUECTBEHHBIX OTPE/ICICHHIA.
@akTOpbl, BAUSAIOIINE HA CKOPOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(MHIYyIHpPOBaHHBIC U ABTOKATATUTHYECKHUE PEAKIUN).

2.Pacyer OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMAJIA TPU TUTPOBAHUU 10 TOUKU
SKBUBAJIEHTHOCTH, B TOYKE SKBUBAJIEHTHOCTH, MOCJE TOYKHU SKBUBAJIEHTHOCTH,
MMOCTPOSHUE KPUBOU TUTPOBAHUSI.

3. CnocoObl  yCTAaHOBIEHHS ~ KOHEYHOH  TOYKM  TUTPOBAHHSL OKHUCIHUTENBHO-
BOCCTAHOBUTEIBHBIE WHIWKATOPHI, BBIYMCICHHUE WHTEpBAJIA TMEepeXxoja HHIAMKATOPA.
Bribop wHamkaropa i ONpesesieHHs] KOHIIA TUTPOBAHUSA C TPeOyeMOW TOUYHOCTHIO.
Brruncnenne nHANKATOPHON OIIUOKH.

4. Tlepmanranatomerpus. XapakTepPUCTHKA METOJAA, HCXOIHBIE U pabodYHe pPacTBOPHIL.
[IpuHIMIIBEI OTIpeeNeHusl OKUCTUTEINEH, BoccTaHoBUTeNe. HemoctaTtku metoza.

5. Vonomerpus.  Xapakrepuctuka —cucteMbl Ip/217.  dakTophl, 06YCIOBIMBAIOIINE
YHHUBEpPCAJIbHOCTh METOJa. XapaKTepUCTUKa METO/a, UCXOAHbIE M paboune pPacTBOPBHI.
VYcranoBka TUTpOB. MCTOYHMKM OMIMOOK B HOAOMETPHHU, CIIOCOOBI WX YCTPaHEHUS.
OrnpenenieHre OKUCIUTENCH, BOCCTAHOBUTEIEH, CUIIBHBIX KUCIIOT, ONPEACIICHUE MEJIH.



6. Xpomatomerpusa. OcobenHoct Meroza. CHocoObl ONpejeleHUsl OKHCIUTened u
BOCCTAHOBUTEIIEH, UHAUKATOPBI.
7. Pemenue 3a1ay:
a).pacyeT peayibHOro MOTEHIIHANA CUCTEMBbI, MPOTEKAOLIEH C yJacTHeM MOOOYHBIX
peaxkuuii: IpOTOHU3ALNH, KOMIUIEKCOOOpa30BaHMs, OCAXKICHUS.
0).pacueT NOTEHIMAJIOB B PA3JINYHbIE MOMEHTHI TUTPOBAHMSL.
B).pacyeT pe3yJIbTaTOB aHAJIM3a B PEIOKCUMETPUH.

KosstoxkBunym Ne4d

KommnekcHpie coelMHEHMs B aHaTUTHYeCKON Xxumun. KommiekconomeTpus.
ApreHtomeTpusi.

1. O6pasoBanne u CBOWCTBA KOMIUIEKCHBIX COemMHeHHH. OCHOBHBIE THIBI KOMILIEKCHBIX
coeauHeHuil. CtyneH4aTsle U 00LME KOHCTAHThl YCTOWYMBOCTH, CBA3b UX MEXY COOOM.

2. KoopMHALMOHHOE YHCIIO, JEHTATHOCTHIMIaHAa. MOHO- M IONMAEHTATHBICTMIaH b,
Opranuyeckue U HEOpraHUYECKHE JTUTaH Ibl.

3. MoHO- M moJNUAZEpHblE KOMIUIEKCH. IIpuMepsl TOMO- M TeTepOINONHAIEPHBIX
KOMILIEKCHBIX COCTUHEHUH.

4. Jlucconnanus KOMILIEKCOHA U BMsHue pH pacTBOpa Ha IMCCONUALUIO.

5. YpaBHenus peakuuii 06pa3oBaHus KOMIUIEKCOHATOB, CTPOEHUE KOMILIEKCOB, BusHue pH
Ha MOJHOTY 00pa3oBaHMs KOMILJIEKCOB. B0O3MOXKHOCTH H30MpaTENbHOTO OIpeaesIeHUs
MOHOB METaJIJIOB.

6. Kommiekconomerpus. Micxomusle 1 paboure pacTBopbl. Kpuas TMTpoBaHus. MaKkTopsl,
BIIUSIOLIUE HA BETMYUHY CKauKa TUTPOBAHMUS

/. IHAUKATOpPBI, TPUHIUN AeicTBHA. TpeGoBaHMsA, MPEIbABISEMbIE K METAILIOXPOMHBIM
WH/IUKAaTOpaM.

8. Cnoco6bl TUTPOBaHHs KOMIUIEKCOHOM: IIpsAMOE, OOpaTHOE, TUTPOBAHHE 3aMECTHTE,
IIPUMEpPBI. Y CIIOBUS ONPENEIIEHUsI KECTKOCTU BOJBI, Ca®*, Fe**, AP, SO, pacuer
pE3yJIbTaTOB aHAIN3A.

9. AprenTOMeTpHs: pacdeT M MOCTPOEHHME KPUBBIX TUTPOBaHUsA. (DAaKTOpHI, BIHMAMOIIME HA
BEJIMYMHY CKauKa Ha KpUBOI TUTPOBAHMSL.

10. Cnoco6 Mopa. YciaoBHus TUTPOBaHHMS M OIPEIENEHUS KOHEYHOW TOYKM TUTPOBAHHS.
YcraHnoBiieHHE TUTpa pabovero pacTBopa, OonpeieIeHue XJIOPHIOB.

11. Cnoco6 ®onbrapma. PaGoune W WMCXOAHBIE PACTBOPHI, MHAMKATOp, BiusHue pH.
3aTpyAHEHUs U OIIMOKH ITPH ONpeIEICHUN KOHIIa TUTPOBAHUS U KaK UX N30€KaTh.

12. Cnoco6 ®@asnca. IlpuHumun JeiicTBUS  aJCOPOIMOHHBIX HHIMKATOPOB. Y CIOBHUS
IIPOBEJIEHUS TUTPOBAHMSL.



IIprmep KOHTPOJIbHOM PadOTHI
buiner Nel

1. PaccuwnraiiTe ckauok MoTeHIIMAIIA IPH TUTPOBAHUU pacTBopa cyibdara xenesa (I1)
pacTBOPOM OMXpoMaTa KaJHs MEXIy HEOCTaTKOM M U30bITKOM nociennero B 0,1 %,

_ (0] — . o —
pH=1,0. (E"res+/re2+ = 0,77B; E cr2072-/2¢13+ = 1,36B)

2. Cwmemano o 500 mu 3%-noro pactBopa AGNO3 u 1%-noro pactsopa HCI.
PaccunTarh KOHIIGHTPALMIO HOHOB cepedpa B pacTBOPE.

3. Paccunraiite pH pactBopa CH3;COONa B MeTHiI0BOM CriMpTe.
KCH30H = 2,010 ; Kchacoom,craor =2,0-10

4. Bo ckonbko pa3 ciexayer pasdasuts 20,24% pactsop HoSO4 (p=1,012 r/em®) s

npurotosnenus 0,1 v pactBopa?

o. O6paser cepedpsinoro craBa BecoM 0,4000 1. ObUT pacTBOPEH B @30THOM KUCIIOTE.
W3 mony4eHHOro pacTBOpa BCe COJEpIKAIEecs B HEM cepedpo OCaKICHO U30BITKOM
coistHo# kucnoThl. Bec ocanka AQCI pasen 0, 4248 r. OnpenennTh MPOLEHTHOE COEPIKaHHE
cepeOpa B CIUIaBe.

bunet No2

1. Paccuwnraiite ckauok pH npu tutposanuu 0,1 uH pactBopa CH3COOH 0,1
pactBopom NaOH. (Kcyscoon = 1,74+ 10'5)

2. Paccuuraiite paBHOBecHYI0 KoHIeHTpamuio HSO3 B 0,1 M pactBope H,SO3; mipm
pH=7,0.

3. PaccunTaiite hopmManbHbI NOTEHIMAT MTOTYPEAKIIHH :
[Co(NO,)e]* + e — Co* + 6NO,
rcxoms u3 Bemmunn: E°Co®*/Co?" = +1,81B; B[Co(NOy)s]* =1-10%

4. Jlna mpomeiBanus ocanka BaSO, maccoit 0,5000 r. mcrmonb3yror 250 M Boasl. Bo
CKOJIbKO Pa3 YMEHBIIATCS MOTEPU OCaKa, €CIIU JIJIsl IPOMBIBAHUS MCIIOJB30BaTh 250
M1 5,05-107* M pacropa H2SO4? (MoHHYIO CHILY pacTBOPA HE YUUTHIBAT).

5. Jlns crammaprusanun pactBopa Na;S;03 0,151 1. K,Cr,O; pactBoprim B
pazbasnennoi HCI, mo6aBumu n30bIToK KJ ¥ BBIICIUBIIUICS J2 OTTUTPOBAIIH,
3arpatuB 46,1 mi pearenta. PaccuuTaiite HOpMaibHOCTh pacTBopa NazS;0s3.



HporpaMMa OLICHUBAHUA KOHTPOJHUPYEMbBIX KOMHeTeHHHﬁ:

Tema wiu pazzgen Konx namukaropa [Inanupyemsiii Iloka3arens Kpurepuii onieHrBaHus HanmenoBanue
JCIATIIAHBI KOMIIETCHIIHH pe3ynbTar 0C?
TK® A
CocTosiHUE BEIECTB B WK onk-1.2 3HaTh: TeOpeTHIECKHe 3Haet o011He Bnageer matepuanom, YO, K
MOHO-MOJIEKYJISIPHBIX IIpemiaraer OCHOBBI AaHAJIMTHYECKOH | 32KOHOMEPHOCTH MIpeACTaBICHHBIM B pazaene 1.1
cucreMax HHTEDHDETALIIIO o MPOTEKaHUs! XUMUYECKUX Bomnpocs! st ycTHOTO
pripetan Ymers: pemats peakimii, GopMbI cobeceoBaHusl.
PE3yIbTAaTOB : HAXOXJICHUS BELIECTBA B
COOCTBEHHBIX THTIOBbIC yueOHbIC pactBope. Pemmi 3 3 5 3a/1a4 KOHTPOJIBHOM
SKCIIEPUMEHTOB U sajatn YMeer paccuuTaTh pabotbi Nel
pacyeTHo- KOHIICHTPAIHIO
TEOpETHUECKIX orpezeneHHoi (GopMbl
BEILIECTBA MPH PA3THIHBIX
pabor ¢ YCIOBHAX
PaBHOBecue B HCIIOJIB30BAaHNCM 3HaTh: TeOpeTHYecKHe YMeeT pemars TUIIOBBIE Bnaneer matepuanom, VO, K, O
TeTEePOTCHHBIX Cpeax TEOPETUUYECKUX OCHOBBI aHAJIUTHUYECKO} | 337a4d Ha pacyer MIPEACTaBICHHBIM B pazaene 1.4.2
OCHOB XUMHI pactBopuMocTH, 1P ocaaka | Bompocsl 1 ycTHOTO
. B UJICAJIbHBIX U peajbHbIX cobecenoBanus. Permmn 3 u3 5
TPpaAUIIUOHHBIX U YmMmers: pemiath . =
YCIIOBUSIX. 3aj]ia4 KOHTPOJIbHOI paboThl Ne2 g
HOBBIX pa3CiioB THITOBBIC 3a/1a9H IIpescTaBuI OTYETHI 110 ]
XUMHUH 7abopaTOpHBIM paboTaM. CI%
Cyxast KOHTpOJIbHAs MK omk-2.1 |YMeTh: BEIOHpATH YMeTh Ha paKkTHKe Honyctumo =e 6onee 2-x ommbok | YO, O
3aja4a 1o Pa6oTaer ¢ METOIBI UATHOCTHKH MPUMEHUTH T0JTyYeHHbIE TIPY YCTAHOBJIEHHH COCTaBa
KaueCTBEHHOMY aHAIIN3Y Be 3HAHMS 110 METOJIaM HCCIIeyeMOi CMECH BEIIECTB,
XUMHUUYESCKUMHU HIECTB U MaTCPHAJIOB,
cc IPOBOHTE cTaHpapTHEre | PASACTCHIA 1 0OHapy)KeHHs. | HalMCaHUEe OTYETA Ha PEIICHHYIO
BCIICCTBAMH C P P [TpaBUIBHO COCTaBUTH CXEMY| 3aiady.
COOTIOIeHHEM HOpM M3MCEPCHHA NPOBCICHUS aHAIN3a
TEXHHUKH Ymerb: 00pabaTeIBaTh KOHTPOIIbHOI 3a1a4H.
0€301aCHOCTH PE3yIbTATHI
HKCIIEpPUMEHTA
UKoz 4
HpOBOJII/If Baaaern: HaBBIKAMH
MIPOBEICHUS
HCCIICAOBaHUA
9KCIEPUMEHTA U




CBOMCTB BEIIECTB U
MaTepHaJIoB C

MeToJlaMH 00paboTKH
€ro pe3yJIbTaToB

HUCIIOJIBb30BaHHUECM
CCpHﬁHOFO HAay4YHOI'O
000pyTI0BaHUs
KucnotHo-ocHOBHBIE WK onk-1.2 3HaTh: TEOpETHICCKHE 3HaeT TeoOpuur KUCIOT U Brnageer matepuanom, YO, K
peaxkuun. Ipeuaraer OCHOBBI aHAJIUTUYECKOM | OCHOBaHWI. YMeeT MpeacTaBJIeHHBIM B pazaene 1.2.1
HHTEPIPETAIIIO XUMHH paccuntats pH pacTBopoB Bompocs! st yctHOTO
KHCJIOT ¥ OCHOBaHUH cobecetoBaHUs
pe3yipTaToB 3Harb: npasnia Pa3JIMYHOM CHIIBI B BOJHBIX U
COOCTBEHHBIX COCTaBJICHUA HEBOJHBIX pacTBopuTensx | Pemmn 3 u3 5 3a1a4 KOHTPOIBHOM
9KCIICPHMEHTOB U MPOTOKOJIOB paboTer Ne3
pacyeTHo- OT4YCTOB
TEOPETHUIECCKUX XUMHUYCCKHUX
pa60T C OIIBITOB, IIPUMCHATH
HUCIOJB30BAHHUEM OCHOBHBIC 3aKOHBbI
TEOPETUUECKUX XAMUU MpU
OCHOB 00CYyKIeHUU
TPagULIMOHHBIX U NOJyYCHHBIX
HOBBIX Pa3/EeIOB PE3yJIbTATOB,
XUMUU HOJTOTOBUTH OTUET
WK orke.1 O BBINIOJIHEHHOMN
IIpencrasnser pabore.
pe3ynbTaThl paboThl
B BUJIE OTYETa IO Ymers: pemate
CTaHAapTHOH (opme THIIOBBIE 3aJ1a41
OKHCIUTENBHO- Ha PYCCKOM S3BIKE 3HaTh: TEOPETHUECKHE Ymeer pacnucarb 1 Brnaneer matepuanom, Cemunap, K
BOCCTaHOBUTEIILHBIC OCHOBBI AHAJIUTHYECKOH | YPABHATH PEAKIIHIO MpeJCTaBICHHBIM B pasaerne 1.2.2
peaxmuu. UMUK OKHCJICHHUSI-BOCCTAHOBIICHUS.| Bompock! it ycTHOTO
VMers: pemars Ymeer paccyuTarh § cobeceroBaHUS §
pealbHBIi M paBHOBeCHBIH | Pemmin 3 3 5 3amay KOHTpOJIBHOM
THTIOBRIC 3afla<H IIOTEHLIMAI C YYETOM paboTsr Ned
MIPOTEKaHUs
KOHKYPUPYIOIIMX PEAKIIMH.
Peaxuuu 3HaTh: TEOpETHYECKHE Ymeer ki1accupuImpoBaTh K




KOMILIEKCO0Opa30BaHuUs

OCHOBBI aHAIMTUYCCKOM
XUMHHU

KOMILIEKCHBIC COEIMHEHHS,
3HAET 00JIaCTH UX
MIPUMEHEHHS B
AHAJIMTUICCKON XMUMHUHN

Mertos! 0OHapYKECHUS 3HaTh: cTaHJapTHHIE basoBblii ypoBeHB: BrnaneeT TeXHUKOW BBINTOJIHEHHS Ka, O
U UICHTUDUKAITIH METO/IbI MOTYYEeHHUS, 3HaeT: CyXxoi 1 MOKPBIH peakuuit OTaeNeHus U

UIECHTU(QUKALUH | MeTOIbI 06HAPYKEHHUS, OOHApyKEHHs, CIENTAT MAKCUMYM

HMCCIEJIOBAHUS CBONICTB APOOHBIH 1 no 2 OH{HGKH TpHt pemeiﬂm .

BEILIECTB U MaTEpHUAIOB CUCTEMATHYECKHI aHAIIU3 y‘{e6HOI/I 1 KOHTPOJILHOM CyXOH

> 3a/1a4u.

mpaBuia 00paboTKA 1 Ha KaTHOHBI,

ohopMIeHHs KJIaccU(UKa1 aHHOHOB.

pe3yJIbTaToOB pa60TLI, YMeeT: cOCTaBIIATh cxXemy

nopme! Th aHaJM3a ¢ y4eTOM CBOMCTB

YMmerh: MPOBOJUTH KaTHOHOB U aHHOHOB

MPOCTHIE XUMHUECKHE

OTIBITHI TIO

npeagaraeéMbIM

METOIUKaM

Baanern: 6a30BbIMH

HABBIKAMU TIPOBECHHUS

XUMHUYECKOTO

9KCIEPUMCHTA H

odopMIIeHHS ero

pe3yIpTaToB

Ymeer: IpoBOIUTH

MPOCThIE XUMHUYECKHE

OTIBITHI TIO

npeJIaraeMbIM

METOIMKAM
MeToap! BEIICIICHUS, I/II[K OIK-1.2 3HaTh: TEOpETUUECKHE Hmeet npejnicraBienue o Bnaneer marepuasnom, YO
paszeneHus u Hpe UTaraeT OCHOBBI aHAJIUTUYECKOM | MPHUHIMIAX pa3/ieNieHus gpemTaBnglﬁmM B pazzaene 1.4.2
KOHIICHTPUPOBAHUS METOJIOM OCaXKJICHHUS OIIPOCHI 6- JIs1 yCTHOTO

HerpHp UHTEPIPETALNIO RHMHH XpOMlzllTOFpa(l)I/Ii wo co6erz:e)1013aHIv151).1 g
PE3yIbTAaTOB SKCTPaKIHH Pewmn 1 w3 3 3ama4 o teme




COOCTBEHHBIX
9KCIIEPUMEHTOB U
pacdeTHo-
TEOPETUICCKHUX
pabort ¢
HCIIOJIb30BaHHEM
TEOPETUICCKHIX
OCHOB
TPAIUIIUOHHBIX U
HOBBIX Pa3JiejioB
XUMHUH

IKCTPAKITUSL

I'paBumMeTpuueckuii
aHanus

UK onk-1.2
IIpennaraer
HUHTEPIIPETALIMIO
pe3yJIbTaToOB
COOCTBEHHBIX
OKCIIEPUMEHTOB U
pacueTHo-
TEOPETUICCKHIX
pabort ¢
HCIIOJIb30BaHHEM
TEOPETUIECKHUX
OCHOB
TPATUIIMOHHBIX U
HOBBIX Pa3JiejioB
XAMHUHU

WK onk-2.1
PaGoraer ¢
XUMHUYECKUMU

BJ'la}]eTL: HaBbIKaMH
MPOBCACHUA
SKCIEpUMEHTa U
MeToaMu 00paboTKH
€ro pe3yJabTaToB
YmMmeTnb: 00pabarbiBaTh
pe3ynbTaThl
OKCIICPUMCEHTA
3HaTh: npaBuIa
COCTaBJICHHUA
IPOTOKOJIOB
OTYETOB
XAMUYECKHUX
OITBITOB, TPUMEHATh
OCHOBHBIE 3aKOHBI
XAMUHA IPA
o0CyXKIeHUU
TOJIYYEHHBIX
pE3yAbTATOB,

Ymeer: npoBOAUTH
MIPOCTBIE OTNEPALUH
OCaXICHUs, PUIBTPOBAHUS,
IIpOMBIBAaHUA OCaJKa,
pacueT pe3ynbTaToB
aHaIN3a; pemaTh THIIOBBIC
3a7a4n

IlonHOTa OTBETOB HA BOIPOCHI
KoytokBuyMma Nel, mpaBUiIbHO
pemun 2 u3 3 mpeIoKeHHbBIX
3a7a4 u3 cOOpHUKA 3a]a4 110
AHAIUTUYECKOU XUMUHU.

K, K, O




Tutpumerpuueckue
METO/Ibl aHAJIN3A:

KucaoTHo-ocHOBHOE
TUTPOBaHUE

BEILIECTBAMHU C
COOJTI0ICHHEM HOPM
TEXHUKHU
0€e301acHOCTH
NKork2.4
[IpoBoauT
HCCIICIOBAHUS
CBOIICTB BEIECTB U
MaTepUaoB C
HCIIOJIb30BaHUEM
CEpPUIHOI0 HAy4YHOT O
o0opynoBaHus
WKorke.1
[Ipencrapnsier
pe3yNbTaThI PAOOTHI
B BHJIE OTYETA I10
CTaHIapTHOU dopme
HA PYCCKOM $I3bIKE

IIOJATOTOBUTH OTYET
O BBIIIOJIHEHHOM
pabore.

3HaTh: TCOPCTUYCCKHUC
OCHOBBI AaHAJIMTUYECKON
XUMHHN

Ymers: pemats
THUIIOBBIC 3aJa4u
3HaTh: npaBuiia
COCTaBJICHUS
MIPOTOKOJIOB
OTYETOB
XUMUYECKUX
OTIBITOB, IPUMEHSTh
OCHOBHBIE 3aKOHBI
XUMHH TIPU
o0CyXK1eHUU
MOJTYYEHHBIX
pe3yIbTaTOB,
MOATOTOBUTH OTYET
O BBINIOJIHEHHOMN
pa0ore.

Ymern:
MpEeACTaBUTh
pe3yIbTaThI OMBITOB
Y PacYeTHBIX paboT
COTJIaCHO
TpeOOBaHUSIM B
JAaHHOM 00JacTH

CriocoObI BEIpakKeHHUS
KOHIICHTPAIMHU. 3HATh
HCXOJIHBIE U paboune
pacTBOpPbLI, MOHHO-
XpOMO(OPHYIO TEOPHUIO
WHAUKATOPOB.

‘YMeeT nocTpouTh KpUBYIO
TUTPOBAHUS 110 PEAKIHH
KUCJIOTHO-OCHOBHOTO
B3aumoieiicTBus. BriOpath
HUHAUKATOP, IPOBECTH pacyeT
pe3ynbpTaToB aHanu3a. (Ki. Ne2)
[IpaBunbHO pemmin 3 3aauu U3 5
MPEAT0KEHHBIX.

[TpenocraBUTH OTYETHI O
MPOBECHHBIX JIAOOPATOPHBIX
paboTax.

K, K, O

JK3aMeH




OKHCIIUTENBHO-
BOCCTAHOBHTEIILHOE
TUTPOBaHHE

3HaTh: TCOPCTUYCCKHUC
OCHOBEI aHAJTUTUYECKON
XUMHUHN

Ymers: pemats
TUIIOBBIC 3a1a4YU
3HaTh: npaBuia
COCTaBJICHUS
MIPOTOKOJIOB
OTYETOB
XAMHUYECKHUX
OTIBITOB, TPUMEHSTH
OCHOBHBIE 3aKOHBI
XUMUH TIPU
o0CyXIeHUU
MOJTYYEHHBIX
pE3yNbTaToB,
IIOJITOTOBUTH OTUET
O BBIIIOJTHEHHOM
pabore.

YMmerhb:

MPEJICTaBUTh
PE3yNbTaThl ONBITOB
Y PacyeTHBIX paboT
COTJIACHO
TpeOOBaHUSIM B
JAHHOM 00J1acTH

3HaTh HCXOIHBIE U paboune
pacTBOPHI IPHU TUTPOBAHUU
0 PeaKIMsIM OKUCICHUSI-
BoccTaHoByieHusA. CIrocoObl
YCTaHOBJICHHUS MOMEHTA
SKBUBAJIEHTHOCTH.

3HaeT 0COOCHHOCTH TIPOBEICHHS
aHaJIN3a IIepMaHraHATOMETPHH,
JUXPOMATOMETPHH, HOXOMETPUH.
Bribpate naIUKATOD U
000CHOBATh €ro NPUMEHEHHE.
(K. Ne3)

ITpu cnaye Kit npaBUIbHO PENIUTh
NpeUIOKEHHYO 3a1a4y (13
cOopHuka 3as1a4). [IpeacraButh
OTYETHI O IPOBEIACHHBIX
nmabopaTOpHBIX paboTax.

K, K, O

OcaguTeabHOe
TUTPOBaHUE

3HaTh: TEOpETHYECCKUE
OCHOBBI aHAIMTHYECKOH
XAMHHA

YMers: pemaTs
THUIIOBBIC 3a/1a41

Oco6eHHOCTH TUTPOBAHUSA
0 PEaKIMU OCAXKICHHUSI.
CriocoObl yCTaHOBIICHHS
MOMEHTA SKBUBAJICHTHOCTH
(crtoco6 Mopa, @onbrappa,
®dasiHca)

IIpaBUIIBHO OTBETUTH Ha BOIIPOCHI
9-11 K Ne4




Kommnnekcomerpuueckoe
THUTPOBAHUE.

3HaTh: TeOpeTUYECKHE
OCHOBBI aHATUTUYECKOI
XHMUH

Ymers: pemats
TUIIOBBIE 33241

Ymern:
MPEJICTaBUTh
pe3yabTATHI OTBITOB
Y pacyeTHHIX padoT
COTJIACHO
TpeOOBaHUAM B
JTaHHOU 00JacTH

[IpumeHeHre KOMITTIEKCHBIX
COCIMHCHUH B
KOJWYECTBECHHOM aHaJIn3e.
Kommnekconsl, paboune u
HCXOJIHBIE PACTBOPDI, TEOPUS
WHJUKATOpOB. Pacuer
pe3yNbTaToOB aHAIU3a.

OTBETUTH NIPABUIBHO Ha BOIIPOCHI
1-8 Kt Ne4, pemmruth oy
pacueTHylo 3agauy. [IpegoctaButh
OTYETHI O IIPOBEACHHBIX
71ab0paTOPHBIX padOTax.

VY —yctHbI# onpoc, Kn-komnokBuym, O-oTder 1o 1abopatopHoii pabote, K- koHTposnbHas paboTa




Xapakrtepuctuka OC 1151 o0ecniedyeHUs1 TeKyero KOHTPOJIsi 0 M CHUIJINHE

> 7
Kon unaukaropa [Inanupyemsblii pe3yabTat oC Coneprxanue
3
KOMIIETEHIINHN 3a/IaHMs /BOIIpoca 1
T.0.
MK omk-1.2 3HaTh. TEOpETUYECKUE CobecenoBanne. | YCTHBIC OMPOCHI
v [\
[Ipennaraer OCHOBEL AHAITHHCCKO KomokBuym. Nel,2.3.4.
WHTEPIPETAIUIO . Brimonaenue
XUMHH, CYIIECTBO pPEaKNU Hanucanune otueToB
pe3yJIbTaTOB 71a00paTOPHBIX
10 J1a00paTOPHBIM
COOCTBEHHBIX U IIPOLECCOB, pabot
paboTtam.
OKCTEPUMEHTOB 1 | yerionp3yeMbIX B
pacyeTHo- . KonTposbhbie
aHAJUTUYECKON XUMUM;
TEOPETHYECKUX paboTHI IO
pabor ¢ MPUHIKIIBL X 001aCTH pELICHHIO 3a71a4
HUCIIOJIP30BAHMEM | pCcOJIb30BAaHMSI OCHOBHBIX
TEOPETUUECKUX
METOI0B XUMHUYECKOIO
OCHOB
TPaUIIMOHHBIX 1 aHainmsa. Mmethb
HOBBIX pa3JiesioB MIpe/ICTaBJICHHE 00
XHUMHH
0COOEHHOCTSAX OOBEKTOB
aHajau3a.
YMeTh: TOATroTaBIMBaTh
00BEKTEI UCCIEIOBAHUS IS
aHajmn3a, MIPOBOJIUTh
AKCIIEPUMEHTAJIbHBIE
HCCJIeIOBAaHUS 110 3aJaHHOMN
METOJUKE, paboTaTh Ha
anmaparype, IpuMeHsIeMOon
B aHAJTUTHYECKHUX
HCCIICTOBaHUSIX.
Baagern: HaBBIKaMU
MPUMEHEHHUS TEOPETUUECKUX
OCHOB MPHU MPOBEACHUN
AHAIMTHYECKUX PEaKIui
JUISL OTIPEICTICHUS
AJIEMEHTOB B PA3JIMYHbBIX
00BEKTaX.
WK onk-2.1 3HaTh: NpaBuiia 1 HOPMBI cobecenoBanue Bonpocel o Th B




Pabotaer c TEXHUKU 0€30MaCHOCTH NpHU aHAJINTUYECKON
XUMHUYCCKUMH paboTe ¢ XUMUYECKIUMHU nJabopaTopun
BEIIIECTBAMH C peaKTUBaMU U PUINICCKUMU

coOII0ieHUEM npuOopamu.

HOPM TEXHHUKH

0e30MmacHOCTH

NKormk2.4 3HATh: OCHOBHEIE KomoxkBuymbl
[IpoBoaut JIOCTOMHCTBA M HEJOCTAaTKH Nel,2.3
HCCIeA0BaHUS pPa3IMYHBIX METO/OB

CBOICTB BEIIIECTB
Y MaTepHUasioB C
HCIIOIb30BaHHEM
CEpUIHOTrO
Hay4HOT'O
o0opynoBaHus

UCCJIEIOBAaHMSI CBOMCTB
BEILECTB U MAaTE€PUAIIOB.

YMern: IpOBOUTH
MIPOCTHIC OTIepAITUU
(k1accuduKaius BEIeCcTB,
cocrapiieHue GopMyi, cxem
IIPOIIECCOB, IIEPBUYHBIH
aHaJIU3 Pe3yJIbTAaTOB U T.I1.) C
Y4eTOM 00IInX
3aKOHOMEPHOCTEH,
bopMyITUPYEMBIX B paMKax
AHAJTUTUYECKON XMMUH.

Baagers: TeopeTHyECKUMHU
MPEICTABICHUSIMU
aHAJTUTUYCCKON XUMHUH,
OCHOBAMH XMMHUYECKUX
METOJIOB aHAJIN3a
HEOPTaHUYECKHUX U
OPraHUYECKHX COCIMHEHUH,
METO/I0JIOTHEH BhIOOpa
METOJIOB aHAJIN3a, UMETh
HaBBIKM X IPUMEHEHUS MTPU
MIPOBEICHUH aHATUTUYECKHIX
peaKkuui s OnpeaeaeHus
AJIEMEHTOB B PA3JIHMYHbBIX

oOBEeKTax.

Hanucanue oTueToB
10 1a00paTOPHBIM
paboTram.

KonTposnbhbie
paboThI IO
pEIIEHNUIO 3a/1a4

NIKonxe.1
IIpencrasnser
pe3yIbTaThI
paboThI B BUJE

3HaTh: npaBuia
COCTaBJIEHUS IPOTOKOJIOB
OTUYETOB XUMHUYECKUX
OIBITOB, IPUMEHSITh

Harnncanue
OTYETOB I10
BBITTOJIHEHHBIM
1a00paTOPHBIM

[IpaBuna
odopmIIeHUS
OTYETOB




oT4cTa 1o OCHOBHBIC 3aKOHBI XMMHUH pa60TaM

CTaHIapTHOMU pu 00CYXKJIEHUH
dopme Ha MOJIy4EHHBIX Pe3yJbTaToB,
PYCCKOM sI3bIKE HOATOTOBUTH OTYET O

BBITIOJTHEHHOH padoTe.

YMerb: npeacTaBUTh
pPe3yJIbTaThI OTIBITOB H
pacueTHBIX paboOT COTIACHO
TpeOOBaHUSAM B JaHHOM
00J1aCTH XUMUU

Baaners: HaBBIKAMU
IIPEJICTaBJICHUS PE3YJIbTATOB
COOCTBEHHBIX HAyYHbBIX
U3BICKaHUU B
KOMITbIOTEPHBIX CETAX U
UH(POPMALIMOHHON HAayYHO-
0o0pa3oBaTeNIbHO cpefie

3ayer BBICTABISIETCS CTYACHTY, €CIH: MaTepual yCBOSH B MOJHOM OO0BEME, OTBETHJ HA
BOIIPOCHl TEKYIIETO KOHTPOJIS, TPH BBIIOJHEHUH KOHTPOJBHBIX pPabOT IO PEelIEeHUIO
pacueTHBIX 3a7lady PEUIw MPaBHIbHO 3 3aJaHus U3 S5, CTYICHT BlaJeeT HEOOXOIUMBIMU
YMEHUSIMH U HaBBIKaMHU, O)OPMIIEHBI OTYETHI IO BCEM J1a00paTOPHBIM paboTaM, BHITIOJTHEHBI
3aJlaHus IO CAMOCTOSITENILHOM padoTe.

JIaGopatopHas paboTa CYMTAETCsI BHITOJTHEHHON €CITu:

1) npeocTaBieH NUCbMEHHBIN OTYET M0 JJAO0OPaTOpHOM paboTe, BHIMOIHEHHBIH 110
YCTaHOBJIEHHBIM TPEOOBaHUSM;

2) NpUCYTCTBYET 3aIKCh O BBHIIOJHEHUH pa0dOThI B )KypHaJe MpernojaBaTelis Uiu
MIPUCYTCTBYET MOJIMKUCH IPENOAaBaTeNs B IPOTOKOJIE BHIIOJIHEHUS J1a00paTOpHOIl paboThI
cryzaeHTa. Bo Bcex 1pyrux ciydasx paboTa c4MTaeTcsi HEBbINOJIHEHHONH. OTBETCTBEHHOCTS 32
HEBBINTOJHEHHE YCTAaHOBJICHHOTO KOJIMYECTBA JIAOOPATOPHBIX pabOT MOTHOCTHIO JICXKUT Ha
CTYJIEHTE.

Hezauer CTaBUTCA, €CJIM B YCBOCHHHU MaTCpHala UMCHOTCH HpO6CHBIZ OTACJIbHBIC YMCHMHA
HEAOCTATOYHO yCTOI\/'I‘-II/IBBI, OCHOBHOC COJCpKaHHUC MaTCpHalla HC YCBOCHO, HC IMOJIHOCTBIO
BBITTOJIHCHBI JIa60paTOpHLIC pa6OTBI " HC TPCACTABJICHBI OTYETHI 110 J'Ia60paTOpHLIM pa60TaM.

11.3. OueHouHble cpeacTBa AJ1sl IPOMEKYTOUHOI aTTecTanuu (B popme 3K3aMeHa).

IMPUMEPHBINA MIEPEYEHB BOITPOCOB K DK3AMEHY.

1. Tlpeamer u 3amaum aHAMUTHYECKOW XUMHUH. KaduecTBEHHBIM M KOTUYECTBEHHBIN aHAIU3.
[TonsTre "aHamuTuueckwii curHan" M KiaacCHU(UKAIUS METOJIOB XMMHYECKOTO aHAJIM3a.
TpeboBanusi, mpebsABIsiEMble K aHATUTUYECKON XUMUH.

2. OcHOBHBIE CTaIMM aHATUTHYECKUX onpeaeneHuid. [I[po6ooTdop u ero 3HaueHue. TexHUKA
otOOpa MpeaCTaBUTEIHLHON MPOOKI TBEPBIX, KUAKUX M Ta3000pa3HBIX BEIIECTB.
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11.
12.
13.
14.

15.

16.

17.

18.

19.
20.
21.

22.

CriocoOsI pa3noxeHus mpod (MOKPHIH U CyXoi).

Knaccudukanuss MeTOJOB aHATUTHUYECKOW XUMHH MO KOJUYECTBY AaHAIU3UPYEMOTO
BeniecTBa. CriocoObl OOHAPYKEHHSI U OIPECIICHUS 3JIEMEHTOB B aHAIMTHYECKOW XHMUHU.
TpeOoBanusi, TpenbsABIsEMbIe K  aHATUTHYECKUM  peakiusM.  JpoOHbIA U
CUCTEMAaTUYECKUN XOJ1 aHaIu3a.

Haiite onpeneneHust 1 0ObSICHEHUS MOHATUN: OOHAPYKEHHE U OIpe/ieJICHUE JIEMEHTOB,
XUMHUYECKHUI aHAIN3 U aHAJU3UPYEMOE BEIIECTBO, aHAIMUTUYECKas TPoOa, aHATUTUYECKast
dbopMa sreMeHTa, aHAJTUTUYECKas pPeaKlusl, aHaJIUTHUYECKUH METOJN W aHAIUTHYEeCKas
METOAMKA, AHAIUTHYECKUH MapaMeTp, XUMHUYECKHe H  (U3UYECKHE  METOMbI
AHAJIMTUYECKON XUMHUH.

CriocoObl pa3zieneHus MOHOB B aHAIMTUUYECKOM XUMMH. OCaKIeHHE, OpraHUYeCKUEe U
HEOpPraHUYECKHUEe OCaTUTEIN.

Okctpakuusg. OCHOBHBIE MMAPAMETPhl, XapaKTEPU3YIOIINE SKCTPAKIUOHHOE pa3JeieHUuE U
KOHIIEHTPUPOBAaHUE - CTENeHb Wu3BJeueHuss U (Qaxtop pasnenenus. KoHcTaHTa
SKCTPAKIUU U ee CBsI3b ¢ koddduimenTom pacnpeneneHus. Pacyer ducia 3KCTpaKIuii,
HEO0OXOIUMBIX JJIsl TOTHOTO W3BJICYEHHS] KOMIIOHEHTA B OpraHU4ecKyto (asy.
Xpomarorpaduueckue MeToabl pazpencHusa. Kiaccuduramms wx mo mpupozae ¢as,
MEXaHU3MY pa3esIeHus, TEXHUKE BbIIOIHEHMSL.

Knaccudpukanuss xpomatorpadmu4eckux METOJOB B COOTBETCTBUH C HPHUHIIUIIOM
paznenenus (ancopOLUMOHHAs, HOHOOOMEHHAS, TeIb-XpoMaTorpadus).

. Bymaxknas u TonkocnoiiHas xpomatorpadus. TexHuka BoIIONTHEHUS paboT. AICOpPOEHTHI,

BUIbl paBHoBecul, ycraHaBiuBaeMblx B TCX. Ilpumenenune TCX u OymaxHo#i
Xxpomarorpaduu B aHATUTHUECKOW XUMUHU.

Paznenenne meromom ocaxnaeHus. M30upaTenbHOe OCaKIAEHHWE M pacTBOpeHue (Ha
npuMepe CyabPHIOB).

Pa30op cxembl X0/1a aHaIKM3a HAa KATHOHBI C IPUMEHEHUEM CYIb(pUaa HaTPHsL.
AHanuTtnyeckre KiacCu(puKaluyu aHUOHOB.

XUMUYECKOEe paBHOBECHE B TOMOTE€HHBIX CHCTEMax. 3aKOH JEMCTBYIOLIMX Macc.
KoncranTa paBHOBecuHsl, €€ GPU3NUECKUN CMBICI.

WneanbHble U peajbHble XUMHUYeCKHe cucTeMbl. [I000uHBIE MpoIecchl, KOTOpble MOT'YT
NPOTEKaTh B PEAIbHBIX CUCTEMax. YpaBHEHHE MaTepHajIbHOro OanaHca, Ko3(puunueHTs!
KOHKYPHUPYIOIIUX PEaKLUH.

KoHcTaHnTa M cTeneHp AuMCCOIUanuU 3JIeKTPOIUTOB. CHIIbHBIE U clalble JIEKTPOIUTHI.
3akoH pa3basienus OcTBajibaa.

Nonnas cuia  pacTBopa. AKTUBHOCTB 51 KO3(G(UIUEHT  aKTHBHOCTH.
TepMonnHaMuyeckue, KOHIIEHTPAI[MOHHBIE M YCJIOBHBIE KOHCTAHThl PaBHOBECHS, HX
CBSI3b.

TUnbl TETEPOreHHBIX CHUCTEM, HCIOJIB3YEMBIX B AHAIUTUYECKOW XMMHMH. XUMHUYECKOE
paBHOBECcME B  cuCTeMe 'pacTtBop-ocamok'. IlpomsBeneHue  pacTBOPUMOCTH.
Marematnueckasi CBA3b MEKIY PACTBOPUMOCTBIO U ITPOU3BENEHNUEM PACTBOPUMOCTH.
@akTopbl, BAUIIOINE Ha PACTBOPUMOCTH 0cagkoB. ConeBoil 3 dekT.

Kpucrannmaeckue u amopdHbie ocaaku. Y CIOBHS UX 00pa30BaHUS.

Buasl 1 npUuMHBI 3arpsA3HEHUsT OCAIKOB (COOCAXKIEHME, MOCICOCAXICHHE, afcopouus,
OKKJTIO3USI, HHKITIO3USI, ©30MOPHHU3M).

HNonnzanms pactBoputeneit. Apronporonus. MonHoe npousBenenne Boasl, PH.
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Henocratkn Teopum KHcIOT M OCHOBaHMM AppeHuyca. I[Iporonuruueckas Teopus
bpencrena-Jloypu, ee 1OCTOMHCTBA, OTPAHUYECHHUS.

Knaccudukanus pacTBopuTeneil ¢ TOYKHA 3pEHHS MPOTOIUTHYECKOW TEOPHH KHCIOT U
ocHOBaHUI. OCHOBHBIE CBOWMCTBA pPACTBOPUTENEH, BIUAIOLIUME HAa IPOTOJUTHYECKOE
IIOBEICHUE PACTBOPEHHOI'O BEUIECTBA.

Beruucnienne pH pacTBOpOB CHIBHBIX M CIAObIX KMCJIOT U OCHOBaHMN IpPHU TOCTATOYHO
BBICOKMX UX KOHLEHTPALUSAX.

Beruncnenne pH pacTBOpOB CHIIBHBIX KHCJIOT M OCHOBAaHMM IIPH MX HU3KHX
KOHIICHTpALUX.

Boruncnenne pH pacTtBopoB cinalOblX KHUCIOT M OCHOBAaHMM INpU MX HU3KHUX
KOHIICHTpALUX.

Jlicconumanuss MHOIOKUCIOTHBIX OCHOBAaHMI MU MHOTOOCHOBHBIX KUCJHOT. CTyneHuaTsble U
IIOJIHBIE KOHCTaHTBI Aucconuanuu. Berarcienne pH pacTBOpOB MHOTOOCHOBHBIX KHCTIOT.
bydepurie pacTtBoppl M ux cBoiicTBa. bydepHas eMKOCTb, €€ 3aBUCUMOCTb OT
KOHIIEHTPALMU KOMIIOHEHTOB. Brruncnenue pH 6ydepHbIX pacTBOpOB.

Boruncnenune pH pacTBOpOB rUApOIN3YIOLINXCS COJIEH.

KoMmIuiekcHble COETMHEHHSI U OCHOBHBIE aCIEKThl MCIIOJIb30BAHUSA UX B aHAIMTHUYECKOU
xuMun. KaTnoHHbIE, aHMOHHBIE U HEUTPAJIbHBIE KOMIUIEKCHBIE CoeIMHEHHUs. [IpumMepsl.
IIpounocte koMmIUIeKcOB. [lomHble W CTyleHYaTble KOHCTAHTBl  YCTOMYHMBOCTH
KOMIUIEKCHBIX COeIMHEeHUM. TepMoauHamuyeckas M KHHETUYECKas YCTOMYMBOCTH
KOMIUIEKCHBIX COEAMHEHUN.

Buyrpukommnekcusie coequHeHus (BKC). Ceasp B monekynax BKC. JlenTaTHOCTB
Jurasjga u xenatHele nukisl B moiekynax BKC, ux Bmmsaue Ha npounHocts BKC.
ITpusectu npumepsl BKC, ncnonb3yeMpIx B aHAIUTUYECKOW XUMHH.

OCHOBHBIE aCIEKTHI UCIIOJIB30BAHMSI OPTaHUYECKUX PEAreHTOB B aHAIMTHUYECKON XMMHHU.
MexaHu3M JI€MCTBUS OPraHMYECKUX peareHToB. MyHKIMOHAJIBHO-aHAIUTHYECKUE
rpynmbl.  IIpeumyinecTBa HCIONB30BAHMS OPraHUYECKHX PpEareHTOB Iepel] He
OpraHUYECKUMH.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIMU U OCHOBHBIE aCHEKThl UCIOIb30BaHUS UX B
aHaMTU4YecKoW xumuM, CTaHaapTHblE NMOTEHUManbl M ypaBHeHue HepHcra. BnusHue
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX IOTEHLIHMAIOB Ha HAIPaBICHUE OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUMN.

@akTopsl, BIUAIOIIME HA BEIMYMHY pPEAIbHBIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
ITOTEHIMAJIOB: MOHHAs cwia pacTtBopa, pH pacTBopoB, NmpoTekaHne KOHKYpPUPYIOIIMX
peaxkuuil ocaxaeHNs, KOMIUIEKCOOOpa30BaHUsI.

CyIHOCTh TpaBUMETPUYECKOTO MeToAa aHaiu3a. lIpsMble M KOCBEHHbIE CIOCOOBI
rpaBuMeTpun. O01mas cxema MpsIMbIX TPAaBUMETPUUYECKUX OMPEICTCHUM.
OcankoobpazoBanue. Kpucrannmuueckue u aMopHbBIE OCAJKH, YCIOBHS UX 00pa30BaHUs.
[Ipeumy1iecTBa UCIIOJIB30BAaHUSA KPUCTAJUIMYECKUX OCAJKOB B IPaBUMETPUMU.
Ocaxnmaemass u BecoBasg (OPMBI OCAJAKOB, MpPEIbSBISEMblE K HHUM TpeOOBaHUS.
TpeboBanus k ocagutensiM. OCHOBHbIE HCTOUHUKHU 3arpsI3HEHUS OCAIKOB.

Pacyersl B rpaBuUMeTpuueckoM aHanu3e. Pacuer HaBecku, o0beMa oOcaguTens,
pe3ysbpTaToB aHanu3a. PakTop nepecyera.

CyIIHOCT TUTPUMETPUYECKOro aHanu3a. (OCHOBHBIE IIOHATHSA, HCIOJIb3yEMBIE B
TUTPUMETPUHU: TUTPOBAHKE, IEPBUYHBIC U BTOPUYHBIE CTAHAAPTHI, UCXOJHBIC BEIIECTBA,
MOMEHT 9KBUBAJICHTHOCTH, KPUBbIE TUTPOBAHUS, HHINKATOPHI THTPOBAHMS.



42. O6mue TpeOOBaHUs K PEaKIMAM, JISKAIIUM B OCHOBE TUTPUMETPHUECKUX OINpPEIeIICHHM.
Tumnbl peakiuii, HCTIOJIB3YEMbIX B TATPUMETPHUH, KIACCU(PHUKAIHS METOJI0B THTPUMETPHH.

43. CnocoOsl TUTpOBaHUs, TpuMepbl. CriocoObl BEIpaKeHUS! KOHIICHTPAIIUK B TUTPUMETPHH.
Koadduument nonpasku. McxomHpie BEMECTBa B TUTPUMETPUH U NIPEIbSIBIIEMbIE K HUM
TpeboBaHusa. CrnocoObl yCTAaHOBJIEHUS! KOHLIEHTPALIMY PACTBOPOB.

44. OcHOBHbIE HUCTOYHUKM OIIMOOK B TuTpuMmeTpuu. M3meputenpHas nocyna u ee
Ha3HayeHUe.

45. Teopust KHUCIOTHO-OCHOBHBIX MHIMKATOpOB. VHTepBan mpeBpalleHusl HHIUKATOpa,
MoKas3aTesb TUTpoBaHus. MHIuKkaTopHble OmMOKH, X pacueT. OOLHi mMoaXo1 K BRIOOPY
WH/IMKATOpA.

46. DakTOphl, ONpENEeNIOINME BEIWYMHY CKayka Ha KPUBOM KHCIOTHO-OCHOBHOTO
TUTpOBaHHA. THUTpPOBAaHHWE CHJIBHBIX KHCJIOT CHUJIBHBIM OCHOBAaHHEM M CIAa0BIX KHCIIOT
CHJIbHBIM OCHOBaHHeM. OOImui BUJI KpUBBIX TUTpOBaHuUs. BeI60p nHAMKATOpA.

47. MeTobl OKMCIIEHUA-BOCCTAHOBJICHUS B TATPUMETPUH, UX KITaCCU(PHUKALIHA.

48. KpuBble  OKHCIIUTEIILHO-BOCCTAHOBUTEJILHOTO  TUTpoBaHMA. CKauyoK TUTPOBAHMSL.
Beluuciienue BeJIMYMHBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIMANA B pa3IMYHbIe
MOMEHTHI THTPOBAHUSI.

49. HnaukaTopbl, TpPUMEHSEMBbIE B  METOAAX  OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTPOBaHMA. PacueT MHAMKATOPHOW OMIMOKH.

50. O630p BaXHEWIIMX METOAOB  OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO  THTPOBAHMUSL.
Ilepmanranaromerpus, ompomerpusi, Ouxpomaromerpus. IlepBuunble U BTOpPUYHBIE
cTaHJapThl. IHIUKATOPBI, TPUMEPHI ONPEICIICHUH.

51. Metoabl OCagUTENbHOrO THUTpPOBaHUA. KpHBBIE THUTPOBAHHS U OCHOBHBIE (DAKTOPHI,
OIpeNIeNIAIONINe BEIUYMHY CKayka Ha KPUBOW.  ApPreHTOMETpUS U pOJaHOMETpHS.
Wuaukatopsl, NpUMEHsEeMble B OCaJUTEIbHOM TUTpoBaHHU. [IpuMepsl ocaguTeabHOro
TUTPOBAHHUS.

52.KOMIIEKCOHBI U KOMIUIEKCOHOMETPHS, KpHUBas TUTPOBaHHsA. (DaKTOpHI, BIMAIOIIME Ha
BEJIMYMHY CKayKa Ha KPUBOW TUTPOBaHMs. MeTaimmoxpomHble MHAMKATOPHI. [Ipumepsl
KOMIUIEKCOHOMETPUYECKUX OINPEIAECICHUM.

DK3aMeH 110 JAUCHUIITIMHE COCTOUT U3 IBYX yacteii: Ha sk3ameHe CTYACHTY NIpEIaracTcsa
OTBETUTH Ha 2 TCOPCTUUCCKHUX BOIIPOCA U PCIINTH paCYCTHYIO 3a/1a1y. OrtBer Ha KaXKIbIN
BOIIPOC ouiera OIICHUBACTCA OTACIIHLHO. HpI/I BBICTABJICHUH OLICHKHU 34 OTBCT YUUTBIBAIOTCA
OTBCTBI CTYACHTA HAa JOIIOJIHUTCIIBHBIC BOIIPOCHI ITPCIIOAaBaTCIIA. OT,Z[eJIBHa}I OIICHKaA 3a
OTBETHI HA JOMMOJTHUTCIIBHBIC BOITPOCHI HC CTAaBUTCH.

ITokazarenu Kpurepuu

OTBeTHI IO BOIIpOcaMm OuseTa coJiep’KaHue OTBETA COOTBETCTBYET IIOCTABJIEHHOMY BOIIPOCY
pacKpbIBalOTCS HanOosee 3HaUUMble (PaKThl, HAyIHBIC
TMI0JIOXKEHHUS, COOMI0AAaeTCs JOrnuecKast mocieJ0BaTeIbHOCTh
B M3JI0KEHUU MaTepuaia

OTBeTHI HAa JOIOJIHUTCILHBIC COACPIKAHUE OTBETA COOTBETCTBYCT IMOCTABJICHHOMY BOIIPOCY
BOIIPOCHI PACKPBIBAIOTCA HanOoJIee 3HAYUMEBIC (I)aKTLI, HAay4YHBIC
IIOJIOKCHHUA, CO6J'IIOI[3€TC$[ JIOTUYCCKYIO IMOCJICA0BATCIIBHOCTD
B U3JIOKCHHUU MaTCpHUaJl




OTMeTKa «OTJIMYHO» BBICTABIISCTCS CTYJEHTY, €CIIM: MaTepHall yCBOCH B TIOJTHOM 00bEME;
CTYJICHT UMEET BCECTOPOHHEE, CUCTEMAaTUYECKOE U IIyOOKOE 3HaHHE y4eOHOro peaMera,
BJIaJieeT HeOOXOAUMBIMUA YMEHUSIMH U HaBbIKAMHU, TEPMUHOJIOTHEH.

OTMCTKy «X0pomo» 1mojaydacT CTya€HT, €CJIM: B YCBOCHHWHN MaTCpurajia UMCIOTCA
HC3HAYUTCIBHBIC HpO6€J’II)I, H3JI0KCHUEC MaTE€pHralia HEAOCTATOYHO CUCTEMATU3UPOBAHO,
OTACJIbHBIC YMCHUSA U HABBIKHM HEAOCTATOYHO yCTOfI‘-IHBBI;

OTMeTKa «y10BJ1€TBOPHUTEIbHO)» CTABUTCS, €CIIM B YCBOCHUN MaTepHajia UMEIOTCS
poOeJIbl: MaTepuall U3JIaracTcsi He CHCTEMaTH3HPOBAHO, OT/IEJIbHBIC YMEHUS HEI0CTaTOUHO
YCTOWYMBBI, BBIBOJIBI U 000OIIEHHUS! apryMEHTUPOBAHBI Cl1a00, B HUX JIOMYCKAIOTCS OLINOKH,
OCHOBHOE COJIEp)KaHUE MaTepHaia He YCBOCHO B TIOJIHOM 00BEMe.

OneHka «HeyJAOBJIETBOPUTEJIbHO» COOTBETCTBYET ()parMEHTApHOMY 3HAHHUIO IpeIMeTa,
HENPaBWJIbHOMY OTBETY JINOO HE OTBETY HA BOIIPOC.



KpnTepnn OIICHUBAHHUA OTBETOB HA JK3aMCHC:

IInanupyemMsble pe3yJbTaThl 00yUeHHs

OuneHoyHas MIKAaJa
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3HATBH: TEOPETUYECKUE OCHOBBI
AQHAIUTUYECKOW  XHMMHUH,  CYLIECTBO
peakuii U MpoIEeCcCOB, UCIOIb3YEMbIX B
AQHAJIMTUYECKOW XHUMHUU; TPUHIUNBL H
o0JacTd MCHOJB30BAHUS KIIACCHYECKUX
METOZI0B XMMHUYECKOro aHaimsa. Mmersb

Bmageer kiraccuuecKuMH
METOJAaMH aHaJIN3a
HEOPraHUYECKHUX BEIIECTB,
MMOHUMAET UX MPEUMYIIECTBA U
HEIOCTATKHU; BaaeeT HaBLIKAMU
HCIIOJIB30BaAHUSA CTaHI[apTHLIX
AHAIIUTUYCCKUX MCTOI0B
I/I3y‘-I€HI/I$I BCIICCTB pa3JII/I‘~IHOI7I

Bmaneer kiraccuuecKMMH METOJaMU
aHaJIN3a HEOPTaHUYECKUX BEIIECTB.
IIOHUMACT UX HpGI/IMYHICCTBa nu
HEIOCTATKHU;

BJIa/Ie€T HAaBBIKAMH KOMILIEKCHOTO
MCIIOJIb30BaHUs CTAHIaPTHBIX
AHATUTUYECKUX METOJIOB U3YUCHUS
BEIIECTB PA3TUYHON MPUPOIBL;

Bnaneer kimaccuueckuMu
METOJdaMH aHaJIN3a
HCOpFaHI/ILIeCKI/IX BCIIICCTB.
IIOHUMACT UX HpGI/IMyHIeCTBa nu
HEIOCTATKU,

BJI1aACCT HaBbIKaMH KOMIIJICKCHOI'O
HCIIOJIb30BAHUA CTaHAAPTHBIX
AHAJIUTUYCCKUX MCTOA0B
HU3YUCHUS BCUICCTB pa3anH0171

MPEACTABICHUE 00 0COOEHHOCTSIX CIIOCOOEH rPaMOTHO
00BEKTOB aHATN3A. HPHPOABL UHTEPIPETUPOBATH PE3yJIbTAT HPHPOARL
JKCIIEPUMEHTA; CIOCOOEH IPaMOTHO
MHTEPIPETUPOBATH PE3YNIbTAT
JKCIIEPUMEHTA;
VYMeer pemiath TUIIOBBIE 33J]aul | YMEET peliaTh KOMOMHUPOBAHHbBIE | YMeEeT pelaTh 3aauu
110 aHAIUTUYECKOW XUMUU 3aJ1a4M 110 AHATTUTUYECKON XUMHUN ITOBBIIIEHHON CII0KHOCTH 110
AHAJIMTUYECKON XUMHUH
YMeTh: MOJITOTAB/IMBaThH | BllajeeT 6a30BbIMU HaBbIKAMHU Bmaneer HaBpIKaMu Bmageer HaBpIKaMHu
OOBEKTHI HCCIIEOBAHUS IS aHalIW3a, | MACHTU(QHUKALMY U U3YYEeHUs UACHTUPUKAIUN U U3YUESHHS UIACHTUQUKAIUN U U3YUESHHS
MIPOBOAUTD JKCIEPUMEHTAIIbHBIE CBOMCTB OTAEJIBHBIX KJIACCOB CBOMCTB BEILIECTB U MAaTE€pPUAJIOB,




UCCIIEIOBaHMs 110 33JaHHOM METOIMKE,
paboTaTh Ha ammaparype, MpUMeHsIeMOn

CBOMCTB HECIIOKHBIX BCIICCTB

BEIECTB (MaTEPHAIIOB),
MPaBUIHLHOTO MPOTOKOJIMUPOBAHUS

MMPpaBUJIbHOI'O ITPOTOKOJIMPOBAHUA
OIIBITOB

B AHAIUTHYECKUX  HCCIICAOBAHUSAX, OIIBITOB
MPUMEHSITh OCHOBHBIC 3aKOHBI XHUMHHU
npu 00CYKICHUH HOJTYYEHHBIX
pe3yJIbTaToOB, MOArOTOBUTH OTYET O
BEITIOJTHEHHOU paboTe
YMeer nIpoBOJUTh aHAIIU3 YMeeT NpoBOJUTh aHAIIU3 110 YMeeT BBIOTHSATh

YMerb: OpOBOAUTH  MPOCTHIE | MOTYYEHHOTO BEIIECTBA OMHUM | IpeajaraeMoil METOJIHKE, JIEMOHCTPATHUBHBIC OIBITHI 110

omepanuu  (xaccuuKanys — BEIIECTB, | M3 CTAHAAPTHBIX METOJIOB. UICHTH(DUKAIMIO U UCCIICIOBAHUE XMMUU; TIPOBOJUTH KOMILICKCHBIN

cocTaBieHue (GopMys, CXeM IPOIECCOB,
NepBUYHBIN aHAIN3 PE3YJIBTATOB U T.II.) C
ydyeToM  O0IIMX  3aKOHOMEpPHOCTEH,
bopMyIHpyeMBbIX B paMKax
AHATUTHYECKON XUMUU

JlonmyckaeT OT/AeIbHbIE OMINOKU
1pu 0(pOpMIIEHUH NPOTOKOJIA
9KCIEpUMEHTA

CBOHCTB BEILIECTB U MaTepPHAJIOB.
Ymeer opopMIIATh pe3yabTaThI
IKCIIEPUMEHTA C HEOOIBIITUM
KOJIMYECTBOM 3aMEUYaHU

aHaJlu3 U UCCIIEJOBAaHHE CBOMCTB
MIOJIyYE€HHBIX BEIIECTB U
MaTepuaioB. YMeeT opopMIIsSTh
pe3yJIbTaThl IKCIIEPUMEHTA B
COOTBETCTBHH C 3asIBJICHHBIMU
TpeOOBaHUSAMU

Baaners: TEOPETUUYECKUMHU
MPEICTaBICHUSIMU AHAJIMTUYECKON
XMMHH, OCHOBAMH XMMHUYECKUX METOI0B
aHanusa HEOPraHUYECKUX u
OpPTaHUYECKUX COEIMHECHUH,
METOI0JIOTUEN BbIOOpA METOJI0B
aHaiau3a, UMETh HAaBBIKM UX MPUMEHEHUS
npu MPOBEICHUH AHATUTUYECKHUX
peakuuil Uil ONpeneseHNs YIEMEHTOB B
pa3IMYHBIX 00BEKTaX.

Nwmeer npencrasnenue o
COACPIKaHNU NUCIUITIIIMHBI
AHAJIMTHYCCKas1 XUMUs, 3HACT
TCPMHUHOJIOTUIO, OCHOBHBLIC
3aKOHBI XUMHUHU, HO IOITYCKAET
HETOYHOCTHU B (POPMYIHPOBKAX

Nwmeer npeacrasieHue o
COJIepXKaHUU Kypca, 3HaeT
TEPMHUHOJIOTHIO, OCHOBHBIE 3aKOHBI
Y TIOHMMAaET CYIIHOCTh OOIINX
3aKOHOMEPHOCTEH, U3Y4aeMBbIX B
paMKax aHaJUTUYECKON XUMUHU

HNmeet ueTkoe, 11€IO0CTHOE
MPEACTABICHUE O COCPKAHUN
Kypca U O0IIMX 3aKOHOMEPHOCTSIX
XUMHUYECKUX TIPOIIECCOB,
M3y4aeMbIX B paMKax
AHAIMTUYECKOU XUMUH

Bnaneer kiaccnueckumu
METOJaMHM aHaJIN3a
HeOpI‘aHI/IquKI/IX BCIICCTB,
MOHUMAET UX MPEUMYIIECTBA U

Bnaneet kitaccmuecKUMH METOJaMU
aHaJIM3a HEOPTAaHWYECKUX BEIECTB.
IIOHUMACT UX HpeI/IMyH_[eCTBa 158
HEIOCTATKH;

Bmageer kiraccmuecknMu
METOJdaMH aHaJIN3a
HeOpFaHI/IquKI/IX BCIIICCTB.
MMOHUMAET UX MPEUMYIIECTBA U




HEJ0CTaTKH; BIa/IeeT HaBbIKaMH
WCIIOJIb30BaHUS CTAaHAAPTHBIX
AHATTUTUYECKUX METOJIOB
M3Yy4YEHUs BEIIECTB Pa3IMYHOMN
MIPUPOJIBI.

BJIa/Ie€T HaBbIKaMH KOMILIEKCHOTO
MCIOJIb30BAaHUs CTAHIaPTHBIX
AHATUTUYECKUX METOJI0OB U3YUCHUS
BEIIECTB PA3TUYHON IPUPOIBL;

CIocoOeH rpaMOTHO
MHTEPIPETUPOBATH PE3yIbTAT
HKCIIEPUMEHTA; BIa/IeeT HaBbIKaMH
penieHus: yueOHbIX 3a1a4 1Mo
aAHATUTUYECKOU XUMHH

HEIOCTATKU,

BJIAJICET HABBIKAMU KOMIUIEKCHOTO
HCIIOJIB30BAaHUsI CTAHIAPTHBIX
AHAJIMTUYECKUX METOJI0B
W3YYEHHUs BELIECTB Pa3InYHON
IIPUPOJIBI;

CIoCcO0€eH TPaMOTHO
MHTEPIPETUPOBATH PE3YIIbTAT
SKCIIEPUMEHTA; BIIJICET
HABBIKAMU pelIeHHs Y4eOHbIX
3aJ1a4 110 aHAJTUTUIECCKON XUMHUH




[Iporpamma cocrasieHa B coorBeTcTBUH ¢ TpeboBanusamu PI'OC BO no HampapieHHuo
noaroroBku 04.03.01 Xumusi.

PazpaboTumnkm:
JOLICHT I".H. KoponeBa \m e
) /
JOLEHT A.Jl.bucukaio ,f’" el
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[Iporpamma coctaBieHa B coorBeTcTBuu ¢ TpedoBanusmu OI'OC BO no HanpasiieHnio
noarorosku 04.03.01 XUuMusi.

[Tporpamma paccMoTpeHa Ha 3acelaHuu KadeIpbl aHATUTUYECKOU XUMHH
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Hacmosuwas npoepamma, He modcem Oblmsb 60cnpouszeedena Hu 8 Kaxkotl hopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvi-paspabomuuxa npocpammol.



