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1. Ilepeyenb MJaHMPYyeMbIX pe3yJIbTATOB O0y4YeHHS] MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMU OCBOEHHS

o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

s ocBoeHusi 0Opa3oBaTeNbHONW MpOrpaMMbl OakallaBpuaTa OOYYarOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOY4YeHHUs IO

JUCHUTIIINHEC:

Ko 1 HaumenoBanue

KO[[ W HAUMCHOBAHUC MHUKATOpA

[Inanupyemblie pe3ynbTaThl 00yUeHUs

KOMIIETCHIIUU JOCTHXKEHHUS KOMIIETCHIIUU (mecKpunTOpHI)
OIIK-1 OIIK-1.2 3HaTh:
Croco0en u3yJarh, Hcnonp30BaHne TEOPETUUECKUAX - TEOPETUYECKHE OCHOBBI aHATUTHYCCKON Xxumuu (3H-1);
OCHOB XMMHWYECKOI'0 aHaJIN3a YMerTh:

aHAJIM3UPOBATh, UCIIOJIb30BATh
MEXaHU3Mbl XUMHUYECKUX
pEeaKUHnii, MPOUCXOIAIINX B
TEXHOJIOTMYECKUX IMpoIeccax U
OKpPY’KarollleM MHpE,
OCHOBBIBASICh HA 3HAHUSX O
CTPOEHUH BEILIECTBA, IPUPOJIE
XUMUYECKOM CBSA3U U CBOMCTBAX
Pa3IMYHBIX KJIAaCCOB XUMHUUYECKUX
9JIEMEHTOB, COCTMHCHHI, BEIIICCTB
Y MaTepHUaJIOB

BEIICCTB U MAaTEPHAJIOB JIJIs
MIPUMCHECHHSI METOJIOB
uaeHTUPUKAIIUN, OOHAPYKEHUS,
pa3eNieHus U ONPeaCIICHIUS
XHMHYECKHX BEILECTB B
podecCHOHATLHOM IeATEIIBHOCTH

OIIK-1.3

IIpoBeneHne CTaHAAPTHBIX ONEpanui
JUTSL ONIPENEIIEHHS COCTaBa BEIIECTB U
MaTepHalioB Ha UX OCHOBE.

- ICTIOJIK30BaTh (yHIAMEHTAIbHBIEC IPECTABICHNS aHATUTHYECKOW XUMUHU
JUISL pellieHUs TIpakTHdeckux 3amad (V-1).

Baanern:

- METOZaMH XUMHYECKOr0 U (pH3HKO-xumMmudeckoro aHanusa (H-1).

3HaTh:

- CTaHJApTHbIE METOAMKH XUMHUYECKOTO M (PU3UKO-XUMHUYECKOTO aHaIn3a
(3H-1);

YMmerhb:

- BBINIOJIHATH CTaHAapPTHBIE ONEPALIMU B 3aBUCUMOCTH OT Bua aHanu3a (Y-
1);

Biaagern:

- HaBBIKaMU PaboTHI ¢ aHaIUTHIeCKUM o6opynoBanuem (H-1).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucruniamHa OTHOCHTCS K JUCHUIUIMHAM 00s3aTelIbHOM YacTh oOpa3oBaTeIbHOMN
nporpammel OakanaBpuata (b1.0.15) u u3ydaercs Ha 2 Kypce B 3 ceMecTpe U Ha 3 Kypce B 5
cemecTpe.

B MECTOAUYCCKOM IIJIAaHEC AUCHOUIIJIMHA OHI/IpaeTCSI Ha AUCHOUIIJIMHBI «O61ua;1 nu
HeopraHuyeckas Xxumus», «Dusukay, «Opranudeckas xumus». llomydeHHbIE B mpolecce
I/I3y‘-IeHI/I$I JUCHUITIINHBI ((AHaJ]I/ITI/I‘-IeCKaH XUMHUA U (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/I€ MCTOAbBI aHaJIN3a»
3HAHWS, YMEHUS W HABBIKK MOTYT OBITH HCITOJIB30BaHbI MPU MPOXOKICHUU MPEIIUTIIIOMHON
NPaKTUKH, & TAKXKE MTPH BBIMIOJIHEHUH BBITYCKHOW KBaTH(PHUKAIIMOHHON pabOTHI.

3. O0beM TUCUHHUILINHBI.

Bup yueOHOi pabOThI Beero,

ya p 3E/akagem. gacoB

O01mas Tpy10eMKOCTb JUCHUIINHBI 4/144

(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 112
3aHATHS JIEKIHOHHOTO THIIA 36
3aHATHS CEMUHAPCKOIO TUIIA, B T.4. 12

CCMUHAPBLI, MTPAKTUICCKUC 3aHATUA -

nabopaTopHbIC PAOOTHI 72

KkypcoBoe npoektupoBanue (KP wim KII) -

KCP 4

JIpYTrHe BUIbI KOHTAKTHOM pabOTHI -

CamocrosiTeibHas pa6oTa 32
DopMa TeKyLIero KOHTPOJIA Kp
dopma NPOMEKYTOYHOI aTTecTAlMH 2 3ayera




4. Copep:xkaHue JUCHUNIUHBI.
4.1. Pa3gespl AMCHUMILIMHBI U BUABI 3aHATHIA.

[penmer, tienmu, 001acTy MpUMEHEHHUs, KiTacCU(UKAIIUs
BUJIOB M METOJIOB COBPEMEHHON aHAJIMTUUECKOM
xumun. Knaccudukarus mo Bugam aHammu3a:
KAueCTBEHHBIM U KOJMYECTBEHHBIH; IO MPUPO/IE
06H3py>KI/IBaeMBIX HJIN OIIPECACIIACMBIX
KOMITIOHEHTOB; 110 IPUPO/I€ AHATTUZUPYEMBIX
00BEKTOB; TI0O MacCe aHATTMTUYECKON HABECKH 1
JIMAIa30HYy ONPEIENSIEMbIX COACPKAHUM.
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1. AHanuTHYECKAA XNUMHUS. 18 36 16 OIIK-1
2. Duznko-XxuMHUYECKHE METOAbI aHAIIN3a. 18 36 16 OIIK-1
4.2 @opMupoBaHHE WHIUKATOPOB JOCTHKEHHS KOMIIETEHIIUH pa3jiejamMu
JUCHHMILINHBI
No Kox nnaukaropos
. /IT JIOCTUKEHUSA HaumenoBanue pasjiena JUCITUTITMHBI
KOMIIETEHIMHA
1. | OIIK-1.2 AHanuTHYEeCKasA XUMHUS.
OIlK-1.3
2. | OIIK-1.2 DU3NKO-XUMHUYECKHE METOIBI aHAJIN3a.
OIlK-1.3
4.3. 3auaTHd JEKIMOHHOI0 THIIA.
Ne
asena HanMmenoBauue TeMbl O0peMm, |MHHOBanMOHHAS
P U KPaTKOe COJIepKaHNE 3aHATHS aKaJl. 4achl dbopma
JIIUCLUTUINHBI
1 Beenenue. 1 1




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dhopma

1

MeTpoJIOTHYECKHE OCHOBBI AHATMTHISCKON XHUMUU.
Equaunel koanyecTBa BEMIECTBA. AHAIUTHYECKUH
CHUTHAIL N3mepenue. Amnanutuyeckue
XapaKTEPUCTUKH. Mertponoruueckue
xapakTtepuctuku. [Ipo6ooTOOp W  MOATOTOBKA
IpOoOBI K aHAIU3Y.

1

I'paBumerpuyeckuii  anHanu3.  CymHOCTh U
OCHOBHble  3Tanbl Merona. Ocaxpgaemas WU
rpaBUMETpHYECKast dbopMbI COETMHEHUIA,
TpeboBaHus, MpeAbsBiIsieMble K HUM. [lpuHuumn
BBIUMCJICHHSI pEe3yNbTaToB aHanu3a. [Ipumenenue
rpaBUMETPHH.

JIB

PaBHoBecue pacTBOPHUMOCTH _ MaJIOPACTBOPHUMBIX
COETMHEHMUIA. PactBopumMocTh OCaJIKOB.
TepmoarHamHuueckas, KOHICHTPAIMOHHASA, YCJIOBHAS
KOHCTaHThl ~ pactBopumocTH. OOpa3oBaHHe U
CBOMCTBA OCAJKOB.

Turpumerpuuecknii ananu3. CyIHOCTb M KpaTkas
XapakTepucTuka Merojna. (OCHOBHBIE IOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
O00OCHOBaHHS  YCIIOBHW  TUTPOBAaHUSA.  MeETOIbI
perucTpalii  KOHEYHOM  TOYKM  TUTPOBAHUS.
WNunukaropel. Knaccudukanus TUTpUMETPUUECKUX
METOJIOB aHaIMU3a I10 TUILYy XUMHUYECKUX PEAKIUN U
[0 TEXHUKE TUTPOBaHUS. TpeOOoBaHUS K peakLusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

JIB

KucnotrHo-ocHOBHOE TUTPOBAHUE. Oobmas
XapakTepUCTUKA W BO3MOXKHOCTHM  METOJa.
CrangapTHble pacTBOPHI ISl KUCIOTHO-OCHOBHBIX
TUTpPOBaHUH. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Tpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBaHMH.

JIB

KoMmiuiekcoHoMerpuyeckoe turpoBanme. OOrmmas
XapaKTepUCTHKA, KIacCU(PHUKAIMSI U BO3MOKHOCTH

METO/IA. PaBHOBecue peaxkui
KOMILJIEKCOOOpa30BaHuUsI. Kom1uiekcoHsl, ux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHoOBecus o0pa3oBaHUs KOMIIJIEKCOHATOB
METaJIJIOB, KOHIIEHTpaLlMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMIIEKCOHTA. Kpuseie
TUTPOBAHUS.

JIB




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunonHas
dhopma

1

OKHCIHUTENIbHO-BOCCTAHOBUTEIBHOE  TUTPOBAHUE.
OOmass ~ XapakTepucThka,  Kilaccuukamus |
BO3MOXKHOCTHU METO/IOB OKHUCITUTEILHO-
BOCCTAaHOBHUTEIILHOTO TUTPOBaHMS. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE  peakiuu. OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHA. CTaHIAPTHBIA U
(dopManbHBI  ANIEKTPOAHBIM moTeHnuan Kpussie
TuTpoBaHusA. OKUCIUTEIHHO-BOCCTAHOBUTEIIbHbIE
WHUKATOPBHI. Knaccudukanus METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHOT'O TUTPOBAHUSI.

4

OcCHOBBI (PU3UKO-XUMHYECKUX METOJOB aHAIH3A.
OcHoBuble monsTHsA. Kiaccudukammsa — ¢usuko-
XUMHYECKUX METOA0B. MeTonbl onpeneaeHust
KOHIIEHTpalUUid aHAIUTOB. METpOJOTHYECKUE U
AHAJIMTUYECKHUE XaPAKTEPUCTUKHU.

111

CHEKTPOCKONNYECKHE METO/IbI aHaJM3a.
CraunonapHbele cocTosiHusL cucTeMbl. [loHsTHE
crnekTpa. CrocoObl BBISBIEHUS CIIEKTPa COCTOSHUM.
Bunsl cnektpoB. lcmonp3oBaHME CIIEKTPOB B
AHAIUTUYECKOU XUMUH. Knaccudukanus
CIIEKTPAJIbHBIX METOJ0OB aHAJIN3A.

JIB

ATOMHO-?MUCCHOHHAS CEKTPOCKONUS.
Teopetnueckue OCHOBBI OMUCCHOHHOTO
CIEKTPAJIbHOIO aHaim3a. VCTOYHMKM aToMU3anuu
u  BO3OyxkneHus.  Perucrpauus — U3Iy4EHHS.
KauectBennslii aHam3. KonnuecTBeHHBIN aHAIN3.

JIB

AbcopOrroHHast CIIEKTPOCKOIHS. CymmHocTs,
KnaccuuKalys, Ha3HauYeHWe M TPUMEHEHHe METoJa.
Teopetnueckue OCHOBBI abcopOLIMOHHOM
cnektpockonuu. MaeHtuduxanus coeluHeHUl 1o
cnektpam  norjouieHus.  OCHOBHOM  3aKOH
cBeronoryonenus (3akon byrepa-Jlam6epra-bepa).
KonuuecTBeHHbI aHanu3. ATOMHO-a0COPOLIMOHHBIN
CIEKTpaJIbHBIN aHanu3. Pe3oHaHCHOE H3Iy4YeHHE.
[TonsTne mIasMel. MeTOabl  KOJUYECTBEHHOIO
onpenenenusi. CnexkTpopoToMeTp [UIs aTOMHO-
a0CcopOIMOHHOr0 aHAIN3A.

JIB

DOTOMETPUIECKUE METOJIBI aHAITI3A.

OcHoBbl  (otomeTpri.  MeToabl  ompeneneHus
KOHIICHTPAIIMK PacTBOPOB. ATMapaTypa W TEXHHKa
bOTOMETPUYECKUX U3MEPEHUH.

JIB




No
B HaumenoBanue teMbl O0peMm, |MHHOBanmoHHas
p Y KpaTKoe CoAep KaHue 3aHATHUS aKaj. Jachl dhopma
U CIATIINHEBI

2 WndpakpacHas cnekrpockonus.  MpeHtudukanus 2 JIB
coequuennit mo MK-cnexktpam. KosmuecTBeHHbIN
aHaau3. AHAIUTUYECKUE U  METPOJIOTHYECKHUE
xapakrepuctuku MK-cnekrpockonuu. Anmapatypa
u obnactu nmpumeHenus UK-cnexkrpockonuu.

2 JIToMHHECIIEHTHBIE METOJIHI aHAJIM3A. 2 JIB
OcuoBubie nousaTusi. Knaccudukanus, HasHaueHHE U
MIPUMEHEHHE METOJIOB. KomnuectBenHoe
bayopuMeTprIecKoe omnpeaeeHue BEIIECTB.
Anmnaparypa Jyisi JIIOMUHECLIEHTHOT'O aHaJIu3a.

2 PaguoMeTprueckue METOILI aHAIN3A. 2 JIB
SIBnenune paInOaKTUBHOCTH. PagnoaxktuBHOE
u3nydeHre. CBONCTBA PaJMOAKTUBHBIX U3JIyYEHUH.
KaduecTBeHHLIN U KOJIMYUECTBEHHLIA aHAIIN3.
[Ipubopel  uIsI  pagMOMETPUYECKUX  METOIOB
aHaian3a. MeTpoJornueckne XxapakTepUCTUKH.

2 DIIEKTPOXUMHUUECKHE METOABI aHAIN3a. 3 JIB
OcCHOBHEBIE TIOHSITHS. [ToTenumomerpusi.
Bonbramnepomerpusi. AMIIepoMeTprUIeCcKOe
tutpoBanue. Kynonomerpus.

2 XpomarorpadHuyecKue METOIBI aHaJIM3a. 3 JIB
OcHOBHEBIE IIOHSITHS. Krnaccudukanus
XpoMarorpaguiyeckux MeTonoB aHaim3a. CrocoObl
MOJTYYCHUS XPOMAaTOTPaMM. KunxoctHasg
xpomatorpadus. [azoBass ©  raz0->KUIKOCTHAas
xpomarorpadus.

4.4. 3aHATHS CEMUHAPCKOI0 THIA.

4.4.1. JlaGopaTopHble 3aHATHS.

Ne
HanmMmeHnoBaHume TeMEBI O0OneM,
paznena [Ipumeuanue
Y KPaTKOE€ COACpKaHUE 3aHITHS aKaj. 4acel
TUCIIUILINHEI

1 Y4eOHoe B3BElINBAHHUE. 2
AHaTuTHYECKUE BECHI U TEXHUKA B3BEIINBAHMNA.

1 I'paBUMETpUYCCKUN aHATIU3. 14
['paBumeTpryeckoe onpeaeneHue dapus.

1 MeTo1bl KMCIIOTHO-OCHOBHOT'O TUTPOBAHUS. 8
CranpmapTuzanus pacTBopa COJSIHOM KUCIIOTHI.
TuTpoBaHue CMECH KUCTOTHI U TICIIOYH.

1 KoMmnekcoHoMeTpus. 4

KOMHHeKCOHOMeTpI/I‘IeCKOe OMMpeaACIICHNEC MarHus.




Ne

Haumenosanue TeMbl O0ObeM,
pasnena IIpumeuanue
U KPaTKOE€ COAEPKAHUE 3aAHATUS aKaJl. 4achl
JUCLHUTIIUHBI
1 Honomerpusi. 8
HNonomerpuueckoe onpenencHue Meau.
2 ATOMHO-3MUCCHOHHBIN CHEKTPAJIbHBIA AHAIU3. 6
BusyasbHblii KaueCTBEHHBIM aHAIU3 C IMTOMOILBIO
CTHJIOCKOIIA.
2 DOTOMETPUYECKHE METO/IbI AaHATIU3A. 6
DOTOMETPUUECKOE OIPECIICHHE JKETe3a ¢
CyIb(OCATUITUIOBON KUCITIOTOM.
2 PajmomMeTrpuyeckue METo/1bl aHAIN3a. 6
Pannomerpuueckoe onpeaeneHue NpuMecu Kallus B
HATPUEBBIX COJISIX.
2 HndpakpacHas cieKTPOCKOMHS. 6
KauecTBeHHBIN aHAIN3 HEOPTAHUYECKUX U
oprannyeckux BewecTts 1o MK-cnekrpam.
2 DAEKTPOXUMHYECKHUE METO/Ibl aHAIN3A. 6
Kynonomerpuueckoe TUTpOBaHUE pacTBOpa
XJIOPOBOJIOPOJHOM KUCIIOTHI.
2 XpomarorpaguuecKkue METOIbl aHATH3A. 6
Omnpenenenue Hoaus - 1 OPOMHI-HOHOB METOJIOM
OyMa)KHOW 0CaZOYHOI Xpomarorpaduu.
4.5. CamocTosiTeibHasA padoTa 00y4yaromMXxcsl.
Ne
B IIepeueHns BOIIPOCOB U1t O0OneM, ®dopma
p CaMOCTOSITENIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCIUTIAHBI
1 OO0pa3oBaHue 0CaJKOB M UX CBOICTBA. 3arpsi3HEHHE 4 3a4er
0CagKoB mpuMecsMH. [IpUHIMNMATBHBIE OCHOBBI
IpPaBUMETPHUECKOr0 OmpeAeieHus Oapusi, xenesa,
QIIOMUHHUS, MAarHus, Kajibl[Usl, HUKEJsA, KPEMHHS,
Cephl.
1 PaBHOBECHME pPacTBOPUMOCTH  MaJOPACTBOPUMBIX 2 Kp Nel
coequHEHU. BnusHue Ttemmeparypbl M NpUPOABI
pacTBOpUTENI HA PaCTBOPUMOCTD.
1 Meto1 0caguTEeNbHOTO TUTPOBAHUS. 4 Kp Ne2
ApreHromerpudeckoe TuTpoBanue. CylHocTb
METO/1a, CIIOCOObI MHIUKAUN KOHEUHOM TOUKU
tutpoBanus (Mopa, @onsrapaa, PasHca).
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Ne
paznena
JUCLIUILIUHBI

Ilepeyens BOIIPOCOB 1UIst
CaMOCTOSITEJILHOI'O U3yUYCHMUSI

O0nemM,
aKaj. 4achl

dopma
KOHTPOJIS

1

OCHOBHBIE CIIOCOOBI ITOBBIIMIEHUS CEIEKTUBHOCTU
KOMIUICKCOHOMETPUYCCKUX OIpeIeIICHUH.
B03MOXHOCTh  TTOCIIEZOBATEILHOTO  TUTPOBAHUS
HECKOJBbKUX KaTHOHOB. Mertonbl
KOMIUICKCOHOMETPHUYECKOTO TUTPOBAHHUS.

2

3a4€CT

XapakTepHucTUKa METO/IOB U pacyeThl pe3yIbTaToOB
OKHCITUTEIbHO-BOCCTAHOBUTEILHOT'O THTPOBAHUS
(mepMaHTaHATOMETPUSI, HOJOMETPHS,
XPOMAaTOMETpPHs, OpOMATOMETPHS ).

Kp Ne3

ATOMHO-3MHUCCUOHHBIN CIIEKTPAJIBHBIN aHAJIN3.
CnexrpanbHble IPUOOPHI AJIs AaTOMHO-
SMHCCUOHHOTO0 aHanu3a. Onrudeckue
XapaKTEPUCTUKH CIIEKTPaIbHbBIX IPUOOPOB:
CIEKTpaJbHAas M10J10CA IPOIYCKAHUS; JUCTIEPCHS,
paspeniaonas ciocoOHOCTb, CBETOCHIIA.

3a4€T

ATOMHO-a0COPOLIMOHHBIN CLIEKTPABbHBIN aHATH3.
[TonsTue nnazmel. ONTUYECKHE XapAKTEPUCTUKU
IJ1a3MBbl U UX CBSI3b C KOHILIEHTpaluel CBOOOIHBIX
aTOMOB.

3a4€T

JlromuHeceHTHBIE MeTOoAbl aHaiu3a. dakTopsl,
BJIMAIOIIME HA YYBCTBUTEIBHOCTh, TOYHOCTh U
M30MpaTeNbHOCTD OMNpeAelieHUs. Armmaparypa IS
JIIOMHHECIIEHTHOT'O aHalIu3a.

3a4€T

doromeTpuiecKre METOAbl aHalIn3a. Annaparypa u
TEXHUKA (POTOMETPHUECKUX U3MEPEHUI];
MOHOXPOMATOPBI, CBETOPHUIBTPHI, UX Ha3HAYCHHUE.
Mertoab! ycTpaHeHHs MeIaoux HOHOB. CriocoObl
MOBBILIEHUS YYBCTBUTEIBHOCTH (POTOMETPUUECKHUX
METOJIOB.

3a4CT

Wndpakpacnas cnexktpockonus. Amnmaparypa K-
CIEKTPOCKOIIUH. AHanuthueckue u
METPOJIOTHYECKHE XapaKTepUCTUKU HK-
CIIEKTPOCKOIHUH.

3a4CT

DNEKTPOXUMHUYECKHUE METOMBI aHAJIU3a. DIEKTPOJIbI
MEpBOr0 ¥ BTOPOTO  POAA,  OKHUCIUTEIBHO-
BOCCTaHOBHTENBHBIE (PEIOKC) AIEKTposl. ['a30Bbie,
HOHOCEJIEKTUBHBIE AJIEKTPO/IB, WHUKATOPHBIC
AJEKTPOBI U ANEKTPOJIbI CPABHEHMUSL.

3a4CT

Panuomerpuueckue Meronbl ananu3za. [Ipubopsr
JUISL paIMOMETPUYECKUX METOJ0OB aHAJIU3a.
Mertposornueckue xapakrepucTuku. OCHOBHBIE
MCTOYHUKH OIIMOOK M CIIOCOOBI UX yueTa.

3a4€CT
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Ne

B Ilepeyens BOIIPOCOB 1UIst Obnewm, dopma
P CaMOCTOSITEJILHOI'O U3yUYCHMUSI aKaJ. 4acsl KOHTPOJIS
JUCLUIUIMHBI
2 Xpomarorpaduueckue MeToabl aHaiau3a. CrnocoOsl 2 3a4yer

MOJy4eHHs XpoMmarorpamm. Xpomatorpaduyeckne
napameTpel.  CelNeKTHMBHOCTb W pa3pellieHHe.
Anmnapatypa 1 06paboTKa XpaMaTorpamm.

451 TeMbl KOHTPOJBbHBIX PadOT
Kp Nel — PacueTsl B rpaBUMETPUYECKOM aHAIM3E.

Kp Ne2 — Pacuersl B KHCIOTHO-OCHOBHOM M KOMIIJIEKCOHOMETPUYECKOM
TUTPOBAHUHU.

Kp Ne3 — Pacuerbl B OKMCIUTENIBHO-BOCCTAHOBUTEIBHOM TUTPOBAHHUHU.

5. Hepeqeﬂb y‘leﬁHO-MeTOIlI/I‘{eCKOFO o0ecrneyeHUs IJIs1 CAMOCTOATEILHOM paﬁoTI)I
oﬁyqaloumxca o AUCHMIIJIMHE.

Meroauueckue yka3aHus sl 0OyJaroIuXcsl IO OPraHu3alii CaMOCTOSITEIbHON PabOThI
0 JAWCUMIUIMHE, BKJIIOYas II€PEUYEHb TEM CaMOCTOSTENbHON paboThl, (OPMBI TEKYLIETO
KOHTPOJI 10 TUCLHUIUIMHE M TPeOOBaHMS K HX BBHINOJHEHUIO pa3MELICHbl B 3JIEKTPOHHOU
uH(pOpMaLOHHO-00pa30BaTeIbHOM cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MPOBECACHUSA HpOMe)l(yTO'lHOﬁ aTrecranmuu

[TpomexyTouHasi aTTecTalus 1Mo JAUCIHUILIMHE MPOBOAUTCS B (opMe 3adera Mo pasieiy
«AHaTUTHYECKAs] XUMIES» B 3 CEMECTpe U 10 pa3aeny «DHU3UKO-XUMHUICCKUE METOJIbI aHAITH3a)
B 5 ceMecTpe.

K cmade 3adera IOMYyCKAarOTCS CTYACHTHI, BBIMIOJHUBINUE BCe (OPMBI TEKYIIETO
KOHTPOJISL.

3aueT MpeayCMATPUBAIOT BBIOOPOYHYIO TIPOBEPKY OCBOCHHUS TPETyCMOTPEHHBIX
AIIEMEHTOB KOMIIETECHIIUH.

[Ipu crmave 3adera, CTYACHT IOJy4aeT TPU BOIMpPOCAa W3 TEPEYHS BOIPOCOB, BPEMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBeTY - A0 30 MUH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe MO pa3ieny «AHATUTHUYECKast XUMUS»:

Bapuant Ne 1

1. CiocoObI OTAETHHBIX HABECOK M MUITETHPOBAHHMS.
2. ®wIbTpOBaHHE 0CAIKOB. BUIBI (GPUIBTPOB.
3. uxpomarometpusi. Onpenenenue Fe(ll).

12



http://media.technolog.edu.ru/

IIpumep BapuaHTa BOIPOCOB Ha 3adeTe N0 pazaeny «PU3HKO-XMMHUYECKHE METObI
aHaIu3ay.

Bapuant Ne 1

1. Cerodunbtpsl. HazHadueHnue u nmpaBuiia Ux BHIOOPA.
2. Knaccugukanys MeTo/10B JIIOMUHECIICHTHOTO aHAN3a.
3. 'a3oBBIil XpoMaTorpad 1 ero OCHOBHBIE Y3JIbI.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCHUILIMHE NpeacTasiieH B [Ipunoxxenun Ne 1

7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOIMMBIX JIJIsl OCBOEHUSN TUCUHUILINHBI.

a) meyaTHbIC U3IaHUA .

1. Anamurnueckas Xumus : y4eOHHK Uit By30B B 3 T. / mox pen. JI. H. Mockeuna. — Mocksa :
Wznarensckuii ieHTp «Akanemust», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAIMTUYECKON XUMUM : y4eOHUK /it By3oB B 2 T. T. 1. T. A. bonbmiosa, I'. /I.
bpeikuna, A. B. Tapmam [u ap.] / mox pen. FO. A. 3omoroBa. - 5-¢ u3n. — Mocksa :
Axanemust, 2012. — 384 c. - ISBN 978-5-7695-9124-2,

3. Jlypee, 10. 0. CnpaBounuk mo anamurudeckodt xumuu / 1O. FO. Jlypse. — 7-¢ w3,
nepened. ¢ u3a. 1989 r. — Mocksa : Anbsiac, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynaro, M. U. Ananutnueckas xumusi. OU3NKO-XUMUYECKHE METOJbI aHAIN3A: y4eOHOe
nocoobue / M. U. bynmaroB, T. D3. Mamernabues, C. B. XaputonoB ; MHUHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit ®enepaunn, Cankr-IlerepOyprckuii rocy1apcTBEHHbIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter), Kadenpa anamuruyeckoit
xumun. — Cankr-IlerepOypr : CII6OI' TU(TY), 2010. — 207 c.

5. Amnamxanosa, JI. M. Ananuthueckas XUMHS M (PU3MKO-XUMHYECKHE METOJbl aHaIM3a.
Paznen "Xumuueckue meroasl aHanuza" : yuebnoe mocodue / JI. M. Anmamxkanosa, J[. B.
3apem00 ; MuHucTepcTBO 00Opa3zoBaHus M Hayku Poccuiickoir ®enepaunu, CaHKT-
[TerepOyprckuif  roCylapCTBEHHBIH  TEXHOJIOTMUECKHMH  WMHCTUTYT  (TEXHHYECKHI
yHuBepcuret), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92c.

6. I'paBumerpuueckuii anamu3. [lpumepbl pelueHus 3amad: ydeOHoe mocodbue / JI. M.
Anamxanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanyn, Cankr-IlerepOyprekuii rocynapcTBeHHbIN
TEXHOJOTMYECKUM WHCTUTYT (TexHuueckuil yHuBepcurer), Kadeapa anamuTuyeckoi
xumuu. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) 3JIEKTPOHHBbIE U31AHUA

1. Anamxanosa, JI.M. Ananutudeckass XuMus U (PU3NKO-XUMHUUECKHE METOJIBI aHAJIH3a.
Paznen "Xumudeckume meronpl aHanmuza': ydebnoe mocobue / JI. M. Anamxkanosa, J[. B.
3apem00; MuHucTepcTBO 00OpazoBaHusi ©W Hayku Poccuiickoit ®Depepanun, CaHKT-
[TeTepOyprckuiit TocynapCcTBEHHBIM TEXHOJOTUYECKHI WHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa ananmutmueckoit xummu. - Cankrt-IlerepOypr : CIIGITU(TY), 2018. — 92 c. //
CII6I'TU. Dnextponnast oubmmoteka. - URL: https://technolog.bibliotech.ru (nata o6parmienus
10.06.2020). - Pesxum mocTyma: Juist 3aperucTpHUp. MOIb30BaTEIEH.

2. I'paBumerpudeckuii ananus. [Ipumepsl pemieHus 3amad: yueOHoe mocobue / JI. M.
Anamxkanosa, B. 1. 3apem0Oo, /JI. B. 3apembo, A. A. KonecHukoB ; MuHHCTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoii ®eneparun, Cankr-IlerepOyprekuii rocyiapcTBeHHbINH TEXHOIOTHYECKUN
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http://www.academia-moscow.ru/authors/?id=3572
http://www.academia-moscow.ru/authors/?id=3571
http://www.academia-moscow.ru/authors/?id=2375
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D1%83%D1%80%D1%8C%D0%B5,%20%D0%AE%D0%BB%D0%B8%D0%B9%20%D0%AE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87

MHCTUTYT (TeXHU4ecKui yHuBepcurer), Kadenpa ananutuueckoit xumun. - Cankr-IlerepOypr :
CIIoI'TU(TY), 2013. — 85 c¢. // CII6I'TU. DOnekrponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru  nara o6pamenus (10.06.2020). - Pexum gocryma: Jyis
3aperucTpup. MoJIb30BaTeNei.

8. IlepeyeHb JJIEKTPOHHBLIX 00pPa30BATEJbHBIX PECYpPcOB, HEOOXOAMMBIX ISt
OCBOEHHUS TUCUMILINHBI.

yueOHbIi TiaH, PI1/] 1 yaeOHO-MeTOoIMYeCKue MaTepUaIb:
http://media.technolog.edu.ru

3IIEKTPOHHO-ONOIMOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYII K:
«DneKTpOHHBIN YnTaIbHbIN 3a11 — bubnmmoTex» https://technolog.bibliotech.ru
DnekTpoHHO-OuOIMoTeuHast cucrema «Jlanpy https://e.lanbook.com

9. MeToauuyecKkue YKazaHus Jas oﬁyqamumxcﬂ 10 OCBOCHHUIO TUCHHUIIIMHBI.

Bce Bumpl 3aHATHI MO JUCHUIUIMHE «AHAIUTHYECKas XUMHUS U (DU3MKO-XUMUYECKHE
METO/TbI aHATM3a» MTPOBOISTCS B COOTBETCTBHH ¢ TpeOoBanmsimu cieayronux CTIT:

CTII CII6I'THU 040-02. KC VYK]/IB. Buabl yueOubix 3ansatuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHbie 3aHATHA.
OO6mmue TpeboBaHMs K OPraHU3alny U MPOBEIACHHUIO.

CTIT CIIGI'TU 048-2009. KC YK/B. Bunbl yueOubix 3ansaTuil. CamocTosiTeNnbHas
uIaHupyemasi pabora cryaeHToB. O0mume TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CIIGI'TU(TY) 016-2015. KC VYKJ/IB. Ilopsaok opraHuzaiiil U MpPOBEICHUS
3a4EeTOB M SK3aMEHOB.

[InanupoBanue BpeMeHHU, HEOOXOJMMOIO0 Ha W3Y4YEHHUE NAHHOW MUCIUIUIMHBI, JTyYllle
BCEro OCYIIECTBISITH HA BECh CEMECTp, MPEIycMaTpUBas MPU TOM PETYISPHOE MMOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH TIPAaBHJILHOW OpraHU3alliy y4eOHOTrOo IMmporiecca JUisl CTYJACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansTUS CTYIEHT MOMKEH MPUXOIUTh, UMEsl 3HAHUS 110 YK€ U3YUYCHHOMY MaTepHany.

10. ITepeyens HMHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3YEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECCa 10 JMCHUIINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW IUCHMIIIMHE IPEIyCMOTPEHO HCIOIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUI C UCIIOJIb30BAaHUEM CalA-TIPEe3eHTAUM;

BHJIEOMaTEpHaIbI,

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. ITlporpammHoe obecnieueHue.
JUid npoBeAeHMsI 3aHATUH HMEIOTCS TNEPCOHAIBHBIE KOMIIBIOTEPHI C IMPOTrPAMMHBIM
o0ecrnieyeHrneM:
- Windows,
- OpenOffice.

14



10.3. ba3bl JaHHBIX 1 HH(OPMALNIMOHHBbIE CIPABOYHbIE CHCTEMBI.
CnpaBouno-niorckoBas cucrema «Koncynbrant-ILmrocy

11. MartepuajbHO-TeXHHYECKOe o0ecleyeHne OCBOEHHMSI IMCHUILUIMHBI B Xoje
peaju3anuu o6pa3oBaTe/bLHON MPOrPaMMBbI.
Jlis uTeHus JeKUUii B BUE MPE3eHTALNN, TEMOHCTPAIMK BUIEO MAaTEPUAIOB HCIIONIb3yeTCs
MYJIbTUMEINITHAS TEXHHUKA.
[ npoBenieHus 1a00paTOPHBIX pabOT UCHOJIB3YETCs cleAyrolee 000py10BaHUE:
. JJabopaTtopHast Mme6emnb (CTOJIBI XUMUYECKHUE, MKA(BI BBITSKHBIC, MOWKH)
. Texunueckue Becsl BJIKT-2
. Beco1 anexrponnbie anamutrnaeckue AND WA-21
. Becor ananutnueckue BJIP-200
. My@denbHbIe Teun
. CymmunpHble mkagdbl
. bropeTku U1 TUTpOBaHM
. Auctumnsrop
. bupucrrisaTop
10. I'a3oBBIE TOpENKU
11. Xumuueckas mocyza: CTakaHbl TS PMOCTOWKHE XUMUYECKHE, CTCKIITHHBIC BOPOHKH,
CTEKJISTHHBIE TTAJIOYKH, MEPHBIE KOJIOBI, MUuneTku Mopa
12. AnyH/10BBIE TUTIIN
13. Dxcukaropsl
14. T'azoBsiii xpomarorpad «Xpomarek - Kpucrann 5000
15. ®orokonopumerpsl KOK-2, KOK-2MIT
16. ®ayopumerpsl «KBaHT-6»
17. pH-metpsr pH-340, pH-673, pH-673M
18. Ctunockons! «CHekTp»
19. IlepecuutsiBatomiue yctpoiictsa [ICO-2
20. KynonomeTpbl
21. MarHuTHble MEIIAIKH

O 0 1IN DN W B

12.  Oco0eHHOCTH OCBOCHHSI JMCHUILIMHBI HMHBAJIMIAMHM H JHNAMH C
OrPaHNYEeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS.

JUis WHBaNMIOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH Yy4eOHBIE IpOILIECcC
ocymiecTBisieTcss B coorBercTBUM ¢ [lonoxkeHnem 00 opraHuszanuu yd4eOHOro Iporecca JUist
0o0y4YeHMs] MHBAJIUIOB U JIMI C OTPaAaHMYCHHBIMH BO3MOXXHOCTAMHU 3710poBbsi CIIGI TU(TY),
yTBEpXACHHBIM pekTopoM 28.08.2014.
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ITpunoxenue No 1
K paboueii mporpamMme TUCIIUTITHHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHUILVINHE KAHAIUTHYECKAS] XHUMHUA H (l)]/I3I/IKO-XI/IMI/I‘le(!KI/Ie METOJAbI AaHAJIU3A»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnpexc Oran
Coneprxanne
KOMIIETEHIINHT hopmMupoBaHUS
OIIK-1 CnocoOeH u3y4arh, aHaTU3UPOBATh, UCITOIH30BAThH MIPOMEXYTOUYHBIN

MEXaHU3Mbl XUMHUUECKUX PEAKIINHA, TPOUCXOASIINX B
TEXHOJOTMYECKHUX IIPOLECCAX U OKPYKAIOLIEM MHUPE,
OCHOBBIBASICh Ha 3HAHMIX O CTPOCHUU BEIIECTBA, IPUPOJIE
XUMHUYECKOHN CBSI3HM U CBOMCTBAX Pa3IMYHBIX KJIACCOB
XUMHUYECKHUX AJIEMEHTOB, COSJIMHEHUH, BEIIECTB U
MaTepuasoB
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2. lloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u naumenoBanue INokazaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpumITOpPHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIIH «Y/IOBIIETBOPUTEITLHOY «XOPOILO» «OTJINYHO»
(TIOpOTOBBIiA) (cpenHmii) (BBICOKHIA)
OIIK-1.2 3HaeT TECOPETUYECKHUE OCHOBBI OtBeThI Ha Nmeer npexacrasinenue | Gopmyaupyer 3Haer OCHOBHBIE
Hcnonap30Banue ananuTuaeckoil xumuu (3H-1); | Bompockt Ne 3, | 06 OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 3aKOHBI, IpaBWIa U
TEOPETUYECKHX OCHOB 3_111214173_1191;6 npaBuiIax U | MpaBuia 1 | 3aKOHOMEPHOCTH
XAUMHYECKOT'O aHa/In3a e e E 3aKOHOMCPHOCTAX 3aKOHOMCPHOCTHU AHAIIUTUYCCKOU
BEILIECTB U MaTEPHUAIOB S:;:S}’,ii'% K| aHanuTHYECKO# XMMUN. | aHATHTHYECKO# XHMHH, 3alUChIBACT
JUISl IPUMEHEHUS pasneny 1. XUMHUU. bopMyITBI 0e3
METOI0B OIINOOK. Moxer
uaeHTU(DHUKAINH, OTBETHI HA MIPUMEHUTH 9TH
oOHapyXCHHS, Borpockl Ne 1, 3HAHUS IS PeIICHUS
paszeieHus u 2,6,11,12, 15, AHAIIMTUYCCKUX
OIpeICIICHUS 16, 19, 21-28, 3a1a4.
XUMHUYECKHUX BEILECTB 39-41, 47, 48,
B Npo¢eCCHOHAITBHOU 61, 62 x sauery
JEATENHHOCTH. 1o paszieny 2.
‘YmMeet UCIOJB30BaTh OTBeTHI HA Nmeet npeacraBnenue o | PaccuuteiBaer CaMOCTOSITEILHO
(GyHIaMeHTaTbHbIE Bonpockl Ne 2, | pacyere pe3yibTaToOB pe3yJIbTaThl aHAITN3A, paccuuThIBaET
TIpe/ICTABIEHUS AHATUTHIECKOM 12,23, 26, 28- | apanm3a BemrecTs. NIPUMEHSIET 3HAHUE pe3yJIbTaThl aHAJIN3A,
XUMUH IS pELICHNS i?t;jfy f[o q)sz[aMeHTamiHHx %;opMyanyeT BBIBOJIBI.
npakTHIecKHX 33124 (V-1). paseny 1. npeycTaBneHui YUTHIBAET (PAKTOPBI,
AHAIIUTUYCCKOU XUMHUHU BJIIMAKOIIINC HA
JJIA 00BSICHEHHS IMOJTY4YCHHBIC
OTtBeThI HA
Bompocs! No 3, pEe3yJIbTaTOB. pe3yJIbTaTHI.
4,7-10, 29, 30,
31 k 3auety 1o
pazzeiny 2.
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Baageer
XUMHUYECKOTO

METOJIaMU
u ¢buzuko-

OTBeTHI Ha
BOIpochl Ne 1,

Nwmeer npexncrasiieHue o
CYIIECTBYIOIIUX

Bnaneer Mmetogamu
aHaju3a BEIECTB,

CriocobeH BbIOpaTh
METOJ ¥ IPOBECTH

XUMHYECKOTO aHAIN3a BELICCTB 22,25, 27,33, | xumu4yecKkux u (pU3UKO- c11oco0eH BbIOpaTh aHalIN3 MCCIIeyeMOTo
(H-1). 35,42 XAMHAYECKHUX METOIaX METOJI aHaAJIM3a I BEIICCTBA, OIICHHUTH
3a4eTy 1o aHa/In3a. pelieHus TOYHOCTE U
paszzmeny 1. MOCTaBJICHHOW 3aJ]Jauu. | JOCTOBEPHOCTh
MOJTyYCHHBIX
OTBeTHI HA Pe3yJIbTaTOB.
Bompockl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 k 3auery
o pazueny 2.
Ot4eTsl 10
nabopaTopHbIM
paboram.
OIIK-1.3 3uaer cTaHIapTHbIE METOAUKH | OTBETHI Ha Nmeer mnpencraBnenue | llepeuncnser YBepeHHo
IIpoBenenue XAMHUYECKOTO " ¢duznko- | BOIPOCHL Ne'16, | o CTaHJApPTHHIX | OCHOBHBIC ~ MCTOIUKH | OPUCHTHPYCTCA B
CTaHTaPTHBIX xummdeckoro ananusa (3H-2); 34,41, 4957 ¥ | \reromukax xuMmdeckux | XMMUYECKUX U pusuko- | CTAHAAPTHEIX
oreparuii ams 3a4€Ty 110 M (U3MKO-XMMHYeCKHX | XMMAYECKNX — MeTofax | METOAMKAX
OMpEJICIICHUS COCTaBa pasneny 1. METOIaX aHANIM3A. ananmza.  OGbscuster | XMMHYECKHX 1 QU3HKO-
Ha BX OCHOBC. Bompochkl Ne 58, AHAIH34 pesy IbTatoB. METOIUKY ISt
59, 64, 66 pelieHns KOHKPETHOM
3a4eTy 1o 3agaun. PacckaspIiBaeT
paszaeny 2. npaBuia pacyeTa
pe3yNIbTaTOB aHAJIN3A.
Ymeer BBITIONHATH CTaHAAPTHBIE | OTBETHI Ha [Tyraer Bemonsser ananms CamocToATenbHO
OIEpaLyHy B 3aBUCUMOCTH OT BONPOCHI Ne IMOCIE0BATEILHOCTD BEILIECTB IO/ BBITTOJIHSAET
Buza anamsa (Y-2); 13-15, 20, 37 x | peiicTBuii mpu KOHTPOJIEM MIPOOOTIOATOTOBKY U
3a4CTy 1o MPOBEJICHUM aHAJIN3a MpernojaBaTels. aHaJIN3 BEIIECTB.
pasneny 1. BEIIECTB.
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OT4eTsl 10
J1a00paTOPHBIM
paboram.
Baageer wHaBeikamMu paboTel ¢ | OTBETHI HA Nwmeer cnabrie 3HaeT yCTPOHCTBO M 3HaeT yCTPOHCTBO
aHAIMTHYECKUM  00opynoBanueM | Bompockl Ne 13, | mpexcrasienus 06 MOPSIOK paboThI Ha AHAJIUTUYECKUX
(H-2). 14, 33-38, 53- YCTpOMCTBE U MOPSIIKE Pa3IMYHBIX pUOOPOB ¥ MOXKET
55, 65 k 3agery paboTHI Ha AHAJIUTUYECKUX HX VCIIOJIb30BaTh C
mo pasyieiy 2. AHATMTHYECKUX npubopax, Ha COOJIIOICHUEM
l'IpI/I60an. IIPaKTHUKE JOIYCKaET TECXHUKHU
HEOOIBIITHE OIHOKH. 0e30IMacHOCTH.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TY):
[To gucumIuIMHE TPOMEXKYTOUYHAS AaTTECTAIMs MPOBOAMTCS B (hopMe 3adera, IIKajda OICHWBAHUSA — OWHApHas («3aUTEHOY», «HE 3a4TCHO))
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3. TunoBble KOHTPOJILHBbIE 3aJaHUS VISl IPOBEACHUSA NMPOMEKYTOUYHOM aTTecTAlul
3.1 Bompocsl K 3a4eTy

Bonpoch! 1Jis1 OlleHKW 3HAHWI, YMEHMH U HABBIKOB, C(DOPMHUPOBAHHBIX y CTYJAEHTA

mo komnerenumuu OIIK-1:

Pasznea 1. «cAHaIUTHYECKAT XHMHUA»

1.

Hw

o

10.

11.

12.

13.
14.

15.
16.

17
18

CylurHocTh TPaBUMETPUUYECKOTO aHaimu3a. MeToasl OTrOHKM H  ocaxiaeHus. Kpartkas
XapaKTEPUCTUKA OCHOBHBIX CTAJUI B METOJ/I€ OCAXICHHUS.

. IlpuHUMI ~ BBIYMCIIEHHsS  pe3y/lbTaTOB  TIpaBUMETpUYECKOro  aHanusa. Ilonsatue o

rpaBUMETPUYECKOM (paKTope.

Ocaxxgaemas u rpaBUMeTpUIecKas Gopmbl ocaaka. TpeOoBaHUs, PEIBSBIEMbIC K HAM.

TepmonuHaMuyeckass ¥ KOHICHTPALMOHHAs KOHCTaHTa PACTBOPUMOCTH (IIPOHM3BEICHUE
pactBOopuMocTH). PacTBopuMOCTh OCajKa.

YcnoBue 00pa3oBaHHMS W PACTBOPEHUS OCagKa. YCIOBHE KOJIWYECTBEHHOTO OCAXKICHUS
OIIPEAEISIEMOTO HOHA.

PacTBOprMOCTB Ocajika B €ro HACHIILIEHHOM PacTBOPE MPH OTCYTCTBUH M30BITKA OCAIUTEINS U
pH N30BITKE OCATUTEIIS.

. BausiHue mocTOpOHHMX 3JEKTPOIUTOB (MOHHOW CHIIBI pacTBOpPA) Ha PACTBOPUMOCTH OCAJIKa.

«Conesoit 3 dexT.
Bnusinue Temnepatypsl U IPUPOJIbI OCAIUTENS HA PACTBOPUMOCTH OCAKA.
Bnusnue pH u KOHKypupyrOLMX peakiuil KOMIUIEKCOOOpa3oBaHUS HAa pPacTBOPUMOCTH

ocaJika (Ka4yeCTBEHHBIHN acTeKT).
VYcnoBus nosydyeHus: KpucTtauinueckux ocankoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHue) KpUCTATUYECKUX 0CaKOB. Ocax/IeHne U3 TOMOTE€HHBIX PaCTBOPOB.
YcnoBus monydeHus aMopdHBIX ocankoB. OOpazoBaHWE W KOATYJSIHS KOJUIOHMIHBIX
pactBopos. [lentuzanus ocanka.
3arpsi3HEHUE OCaJKOB IHpuUMecsiMU. Buael coocaxxaeHus: ancopOuMs, OKKIIO3uf,
nzomopdusm. ITocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKIECHUS.
OunbTpoBaHUE 0CAAKOB. Buibl GUIbTpOB.
IIpombiBanne ocankoB. TpeOoBaHHs, NpeAbSABISEMble K JKUAKOCTH sl TPOMBIBAHHUS
KPUCTAIIINYECKUX U aMOP(PHBIX OCATKOB.
BricymmBanue v NpOKaJIMBAHUE OCAIKOB.
[IpyHIMNMATBHBIE OCHOBBI METO/OB TI'pPaBUMETPHUYECKOro ompezeneHus. Cxema aHanusa,
ypaBHEHME PeaklUi, CTPyKTypa ocajJika, 0OOCHOBAHUE YCIOBHUI MOJIydyeHHs OCaKAaeMol n
rpaBUMETpHYecko (opMm ocaaka (YUCICHHBIE 3HAYEHUS PEIENTyphl HE 3allOMHHATh),
MIPUHIUIIBI 3aTPSI3HEHMST 0CaIKa U MEPHI 110 €r0 YCTPAHEHUIO, BBIOOP MPOMBIBHOM XKHUIKOCTH,
BBIUHCJICHHE PE3YJIbTaTOB aHAJIN3a IPU OMPEEIIEHUN CIIETYIOIIUX BEIECTB:

a) Oapus B Buje cynabdaTa 6apus;

0) cepbl B paCTBOPUMBIX Cylb(aTax;

B) KaJbIHsI OKCAJIaATHBIM METOJIOM;

r) MarHus ochaTHBIM METOJIOM;

J1) KaJIbIUS U MarHus pu COBMECTHOM MIPUCYTCTBUH;

€) HUKEIA B CTaJlu;

) aTIOMHUHMS (0CAAUTENb — FUIPOKCU]] AMMOHUS; 8-OKMXUHOJIHH);

3) Jkenesa B coi Mopa (ocaauTesb — THAPOKCU]T aMMOHHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.

. CymHocTh TUTpUMeTprueckoro ananusa (TA).
. TpeGoBaHus K peakuusm, ucroiab3yeMbsiM B TA.
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19.

20.
21.
22.
23.
24.

25.
26.

27.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

OcHoBHble mOHATHS TA: TUTpOBaHME, CTaHIAPTHBIM pPAacTBOpP, THUTPAHT, TOUKa
SKBHUBAJIEHTHOCTH, KOHEYHAs! TOUKa TUTPOBAHUS, UHIUKATOP, SKBUBAJIEHT, YUCIIO U (PakTOp
9KBHUBAJIEHTHOCTH.

CrocoObl  MPUTOTOBJIEHUS  CTaHAAPTHBIX  pacTBOpPoB.  PacueTwl, CBfA3aHHBIE C
IIPUTOTOBJIEHUEM CTAHIAPTHBIX PACTBOPOB.

[lepBuuHble cTaHgapThl (YCTAaHOBOYHBIE BEIIECTBA) U TPEOOBaHUS, MPEABABIIEMbIE K HUM.
Bropuunbie cTanaapThl, UKCaHAIBI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IETIbHBIX HABECOK U MUMETHPOBAHUS.

CrniocoOpl BbIpayKEHUSI KOHIIEHTPALMU CTaHJapTHBIX PACTBOPOB.

Krnaccudukanus THTpUMETPUYECKUX METOOB MO THUILY PEaKIIMU TUTPOBAHUS U MO TEXHUKE
TUTPOBAHUS.

CymHOCTh MPSMOT0, 0OpaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynpTaToB NpsAMOro, OOPaTHOIO THUTPOBAHUS M TUTPOBAHUS 3aMECTUTEIIS.
[TpuHIMI SKBUBAJIEHTHOCTH (3aKOH KBHUBAJICHTOB).

CyI1HOCTh METO/1a KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

Pacyer u moctpoeHue KpUBOM TUTPOBAHUS CUJIBHON KHUCIOTHI (OCHOBaHHS) CTaHAAPTHBIM
PacTBOPOM CHUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Pacyer u mocTpoeHHe KpUBOW TUTPOBAHUS CIa0OW KHUCIOTHI (OCHOBaHUS) CTaHAAPTHBIM
PacTBOPOM CUIIBHOI'O OCHOBAHHUS (KHUCIIOTBI).

Ckaudok TUTpOBaHUS U (DAKTOPHI, BIMSIONIME HA €r0 BeNUYHHY. PacueT ckauka TUTpOBaHUS
IIPY 33JJaHHOM JOITYCTUMOM MOTPEIIHOCTH TUTPOBAHMUS.

KucnotHo-ocHOBHbIE UHAMKATOPBI. lOHHAs TEOpuUsi MHAUKATOPOB.

WuTepBan mnepexofa OKpackd JBYXLBETHBIX MHJIMKATOPOB M II0KAa3aTeslb TUTPOBAHMS.
[TpuHIMI BEIOOPa KUCIIOTHO-OCHOBHOTO MHIUKATOPA.

CymHOCT, METOAAa OCAJAUTEIBHOTO TUTPOBAHUS HA IPUMEPE APrEeHTOMETPUUYECKOTO
TUTPOBAHUS.

Omnpenenenre XJIOPUA-MOHOB METOJOM apréHTOMETPUYECKOIO0 TUTPOBAaHUS IO CIOCO0Y
Mopa, @onsrapaa u dasiaca.

CyI1HOCTh METO/1a KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHMUS.

Kommiekcon Il (BATVK) xommuekcon Il (34TA) m ux cBoiictBa. POpMbI HOHHOTO
cocrostnus 3/{TA B 3aBucumoctu oT pH pactBopa.

IIpuroroBnenue u cranaaptusanus pacrsopa 3//TA, ycTaHOBOUHBIE BELLIECTBA.

Peaknun xomruiekcooOpa3oBaHus MOHOB MeTayuioB pasHoro 3apsina ¢ 3/JTA Crpoenue
KOMIUIEKCOHATOB METAJLIOB.

@akTOpsI, BIUSIOIINE HA YCTOWYNBOCTh KOMIUIEKCOHATOB METAJIJIOB.

MeTannoxXpoMHble MHAMKATOPbl M NPUHLIMII MX JEHCTBUS HA IMPUMEPE IPHOXPOMOBOTO
yepHoro T.

TexHUKa KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMs: MpsMoe OOpaTHOE, KOCBEHHOE
TUTPOBAaHUE, TUTPOBAaHUE 3amecTuTeNs. [Ipumepsl U pacueT pe3yslbTaTOB TaKUX CIOCOOOB
TUTPOBaHMs (ONpe/ieleHne MOHOB IIMHKA, MAarHus, aHMOHOB, OPraHWYECKUX COEAMHEHU,
YKECTKOCTHU BOJIBI).

CyIHOCTh METOIA OKUCIUTEIBLHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIUM UM OKHCIUTEJIbHO-BOCCTAHOBHUTEbHBIM
notenuuan (OBII). YpaBuenue Hepucra.

CrangapTHBIN, HOpMabHBIN U YCIOBHBIN (opManbHbIN, peanbHbiit) OBII.

®akropsl, Brustonie Ha BenuunHy OBII (pH pactBopa, 0Opa3oBaHHe MaaopacTBOPUMBIX
COCTMHECHHH U JIp.).

Pacuer 1 noctpoeHn€e KpUBBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

CKaydoK TUTPOBAHUS B METOJI€ OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO TUTPOBAHUS U (HAKTOPBI,
BIIUSIIOLIUE HA €r0 BEIUYNHY.

WuaukaTtopel B METOJIE OKUCIMTENbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHUS: OOpaTHMBbIE,
HeoOpaTUMbIe, cienuduyeckue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[lepmanronaromerpus.  Cranmaptheiii  pactBop  KMnOs, ero  mpuroromieHue,
CTaHJApTH3AIMs U XPaHCHUE.

OmnpeneneHre  BOCCTAHOBHUTENCH  METOAOM  MPSIMOTO  ME€PMaHTaHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).

Omnpenenenrue OKUCIUTENCH METOJOM OOpPAaTHOTO MEPMAaHTAHATOMETPUUYECKOTO TUTPOBAHUS
(ra npumepe MnQOy).

[lepmaHTranaToMeTpru4ecKoe orpeieieHne MOHOB METaJIOB, 00pa3yIommx
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutess (Ha mpumepe Ca(ll)).
WNonomerpus. CrannapTHblii pactBop uoxa (l2), IPUroTOBICHHE, CTAHIAPTH3AIIHS.
Wonomerpuueckoe onpenenenne Boccranosuteneii (Ha npumepe As(l11)).

Nonomerpus. CtaumapTHeli pacTBop THOCYIb(haTa Hatpus (Na2S203), ero mpuroToBICHHuE,
CTaHJapTH3AIMsI U XPaHCHUE.

HMonoMeTpuueckoe onpeseieHie OKHCIUTENeH CrocobOM THUTPOBAHMS 3aMeCTHTeNs (Ha
npumepe As(V), Cu(ll); cunpabix kucimor; wonos meramios (Ba(ll), Pb(ll)), obpasyrommx
MaJIOpacCTBOPUMBIE XPOMATHI).

Huxpomaromerpust. Onpenencaue Fe(ll).

Paznen 2. «DU3NKO-XUMHYECKHE METOJAbI AaHAJIHU3A»

1.
2.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

DIEKTPOHHBIE CIIEKTPBI MOTJIOEHUS MOJIEKYJI.

OcHoBHOI 3aKOH cBeronoromenus. OnTuyeckasi MIOTHOCTh. [IpaBUiIO aaIUTUBHOCTH
ONTUYECKUX IUIOTHOCTEM.

[TpoyHOCTB OKpAILIEHHBIX COEAUHEHUN U €€ BIUSHUE Ha YYBCTBUTEIbLHOCTh U TOYHOCTh
(OoTOMETPUUYECKHX OIIpEACIICHUM.

[TocTosHCTBO coCcTaBa OKpalIeHHbIX coenHeHul. [IpuunHbl HapylIeHus: cocTaBa u
ycioBUs (OTOMETPUPOBAHUS, 00ECIIEUNBAIOINE OTHOCUTEIBHOE IIOCTOSHCTBO COCTABA
OKpAILICHHBIX COEUHECHUIA.

Crniextpodoromerprueckuil U (OTOKOJIOpUMETpHUECKHUIl aHanu3bl. Pa3nuuue.
IIpeumyiectsBo.

CriextpanbHas 001acTh, B KOTOPOH HEOOX0IMMO IPOBOIUTH (DOTOMETPUUECKOE
onpeneneHue. Bo3MoXHbIe BApUAHTBHI.

CeerodunbTpel. HazHaueHue u npaBuia ux BeiOopa.

Br16op pearenra miig nposeneHust GoroMeTpuyeckoro ananusa. Kpurepuu Beidopa.
Baustaue pH pactBopa Ha pe3ynbTaThl POTOMETPUUYECKOTO OIPEIEIICHUS.

Bo160p onTuManbHbIX YCIOBUHM NPOBEACHUS (POTOMETPUUECKOTO aHAIIN3A.

Mexann3m Bo3HUKHOBeHHs IK-criekTpoB.

Kakwue Turb! koje0aHmii MOTYT IPUCYTCTBOBATh B MoJieKyiie? Kakue koneOaHus aTOMOB B
MoJtekyie npossisitorea B UK- criexrpe.

VYerpoiictBo u npuHnun aeicteus MK- cnekrpomerpa.

Oxapaxtepuzyiite nucrounuku MK — uznyuenus. Kakue TpeboBaHus K HUM
IPEbABISIOTCS.

XapaKTepuCTUYECKUE YAaCTOThI, OT Y€ro 3aBUCHUT ux nojoxenue B UK — cnexrpe?

Uro Takoe “00JacTh OTIEYATKOB MaNbIEeB’? J[J1s 4ero oHa UCTIOIB3YeTCs.
KauectBennslit ananms meronom MK — criekrpockonuu. Kak npoBoauTcs onpenencHue
Ka4eCTBEHHOTO COCTaBa CMECH BEIIECTB, UICHTU(UKAIIUS YUCTOTO BEIIECTBA?
KonnuectBennslii ananu3 merogoM MK- ciekTpockonuu oJHOTo BELECTBA U CMECel
BEIIECTB.

[ToHsiTHE TIOMUHECIICHIINH.

Knaccudukanns MeTo10B JTIOMUHECHIEHTHOTO aHAIH3a.

Cdopmynupyiite npaBuino Ctokca — Jlommens.

CBs13b MEX/1y CIIEKTPOM TOIJIOIIEHUS U JIIOMUHECIIEHIIMU MoJieKybl. [IpaBuio
3epKalIbHOM cuMMeTpuH (pasuiio JleBmmHa).

Buel TymeHus TIOMUHECIIEHLIUN.
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24.
25.
26.
217.
28.
29.

30.

31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.

42.
43.

44,
45.
46.
47.
48.
49.
50.

51.
52.
53.
54,

55.
56.

57.
58.
59.
60.

61.
62.

KBaHTOBBII BBIXO[ JIFOMUHECLIEHIUU. []yTH €ro noBbIIEHNS.

OnpeneneHne KOHIEHTPALUN BELIECTBA IO €T0 JIOMUHECLEHIUH.

MexaHu3M BO3HUKHOBEHHS ATOMHBIX 3MUCCUOHHBIX CIIEKTPOB.

[[lupuna criekTpajabHON JUHUU. BUIbl yupeHusi COeKTpaIbHOM JIMHUU.
AHaJIUTUYECKUN CUTHAJ 111 KAYECTBEHHOT'O M KOJIMYECTBEHHOT'O CIIEKTPAJILHOIO aHAJIU3a.
CrniekTpasnbHble IOMEXH, BIUAIOINE HA HHTEHCUBHOCTD CIIEKTPaJIbHOM JIuHUU. [yt nx
ydera.

OU3NKO-XUMHUYECKUE TIOMEXH, BIUAIOIME HA HTHTEHCUBHOCTD CIIEKTPAJIbHOW uHUU. [Tyt
UX YCTpaHEHHUS.

Crioco0b! onpeieNIeH!sI KOHIIEHTPALUU B SMUCCUOHHOM CIIEKTPAJIbHOM aHAaJIM3e.
®ortometpust iameHn. OCOOEHHOCTH M MMPEUMYIIECTBA ITOT'O METO/IA.

Atomusatopsl. X poib B aTOMHO-2MHUCCHOHHOM aHAJIN3E.

[Tnamst KaKk UICTOYHUK BO30YKICHHSI SMUCCUOHHBIX CIIEKTPOB, KOTIa UCIIOIB3YETCSI.
[IpenmMy1iecTBa 1 HEAOCTATKHU.

DJeKTpuvecKas ayra i UCKpa Kak HCTOUYHUK BO30YKICHUS SMUCCHOHHBIX CIIEKTPOB, KOT/Ia
ucnoiab3yrores. [IpenMyinecTsa U HEIOCTATKHU.

WHayKTUBHO- CBsI3aHHAs IU1a3Ma KaK MCTOYHUK BO30YX/1€HUSI SMUCCUOHHBIX CIIEKTPOB,
Korza ucnoiassyercs. [IpenmymiecTsa 1 HeAOCTaTKH.

OcHOBHBIE THUIIBI CLIEKTPAJIBHBIX MPUOOPOB, MPUHILIMII UX JIEHCTBUS U Ha3HAUCHUE.
Metons! peructpannu cieKTpoB. CpaBHUTE UX JOCTOMHCTBA U HENOCTATKH.

Buzbl paaroakTHBHOIO U3TYyYEHUS U BUIBI PaJMOaKTUBHOIO pacnaja.

3aKOH paslnoaKTUBHOTO pacnaja. Jlaiite onpeneneHue NOCTOSIHHOM pacnaza, nepuoaa
HoJIypacnaja.

Ha xakux MexaHn3Max B3aUMOJAEHUCTBUS U3JIyUYEHUS C BEILIECTBOM OCHOBAaHbI BaKHEHILINE
METO/BI PETUCTPALMU U3IIyYECHUS. Y CTPOMCTBO U IIPUHIIMI IEUCTBUS cueTUrKa [ 'enrepa.
KonuuecTBeHHOE ONpEEIIEHNE 3JIEMEHTOB 110 UX €CTECTBEHHON PaJuOAKTUBHOCTH.
Metozapl, OCHOBaHHBIE Ha HCKYCCTBEHHOU (HaBEICHHOW) PaMOAKTUBHOCTH.
AKTHBallMOHHBINA aHanu3. [IpenmymecTBa 1 HEJOCTaTKH METOA.

Paguomerpuueckoe TutpoBanue. CylniHOCTh, IPEUMYILIECTBO U HEAOCTATKU METO/IA.
Merton uzotonHoro paz6asieHus. OCOOEHHOCTH, IPEUMYIIECTBO U HEJIOCTATKH METO/1A.
CrniocoOslI kitaccugukanuy Xxpomarorpauuecukx METO/10B aHalIn3a.

Bugst xpomaTorpamm. Crioco6 ux mnpescTaBieHHs.

Xpomarorpapuuexue napameTpbl, XapakTepU3yIoIIe MOBEICHNUE BEIIECTBA.
KunkocTtHas pacrpenenuTeNbHas XpoMaTorpagus U ee OTINYHUEe OT SKCTPAKIHH.
CymHocTs HOHOOOMEHHOU XpomaTorpaduu. MoHUTHI U uX QPU3NKO-XUMUYECKUE
CBOMCTBA.

Ocanounast xpoMaTorpadus 1 €e BapUaHTBhI.

CymHocTh ¥ BUJIBI Ta30BOM Xxpomarorpaduu. MexaHu3Mel pas3ieieHusl.

["a30BbIi Xpomartorpag U ero OCHOBHBIE Y3JIbI.

JleTekTopsl, UCTIONb3yeMble B ra30Boi xpomatorpaduu. Katapomerp. YcrpoiicTBo 1
00JacTb MPUMEHEHHUS.

YcTpoiicTBO U 001aCTh MPUMEHEHUS MJIa3MEHHO-MOHU3AIlMOHHOT O JIETEKTOPA.
[TpumeHeHue ra3oBoii XxpoMarorpapuu A KaYeCTBEHHOI'O M KOJIMYECTBEHHOT'O aHaIN3a.
AHaJIUTHYECKHUE CUTHAIBL.

Knaccudukanus 31eKTpoXUMHYECKIX METO/I0B aHAU3a.

[Tpsamast moTeHIMOMETpHs (AOHOMETPHUS).

[Torenunomerpuyeckoe TuTpoBanue. CrocoObl HAX0XKIEHUSI KOHEUHOM TOUKH
TUTPOBAHUS.

[Tonsporpaduueckuii ananus. Buna nonsporpaduueckoit kpuBoid. OCTaTOUHbIH,

TG Py3MOHHBIN, TpeaeabHbIN MU y3HOHHBINA TOKH.

OcHoBa KauecTBEHHOT0 noJjsiporpadudeckoro ananusa. [lonsporpadpudeckuit CexTp.
KonunvectBenuslit nonsporpadudeckuit anaau3. Criocoobl HAX0XKASHUS KOHLEHTPALUH.
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63. Bwuabl coBpemeHHOit monsiporpadun (nuddepeHnnanbHas, pa3HOCTHAS, ”THBEPCUOHHAS).

64. Awmmepomerpudeckoe THTpoBaHHE. POPMBI KPUBBIX TUTPOBAHUSL.

65. OcCHOBBI KyJJOHOMETPUYECKOTO aHAM3a. AMNapaTtypa i IpOBEICHUS
KYJIOHOMETPHUYECKOTO aHAIIN3A.

66. Ilpsmas kynoHomeTpusi. Onpenenenue BpIX0Aa MO TOKY.

67. CymHOCTh KyJOHOMETPHYECKOTO TUTPOBaHMsL. OCOOCHHOCTH U JOCTOMHCTBA ATOTO
METOJ1a.

68. Merposornueckue 1 aHATUTHIECKUE XapaKTEPUCTHKH (PU3UKO-XUMHUUECKHX METOOB.

4. 3ajaHus 1J151 KOHTPOJIbHBIX PadoT.

KonTpoabHnasi padora Nel.

Bapuanr 1.
1. U3 oOpa3ma TexHudyeckoro cyibpuma HaTpus, Maccoit 0,2135 r mocne psga omeparuit
nonydeno 0,4621 cynbdara Gapus. Berauciuth MaccoByro J0JdI0 Cyiab(puaa HATPUS U Cephl B
obpasrie.
2. Kako#i kaTHOH OyAeT OCa)XIaThCsl MEPBBIM IMPH ITOCTETIEHHOM MpHUOaBIIEeHUH pa30aBIIEHHOTO
pacTtBopa cynbhara aMMOHMSI K pacTBopy, coxaepxkaimemy 20 mr/n noHoB Oapust u 500 mr/n
noHoB cBuHIA? [lpm Kakoil KOHIEHTpaluu CyJb(}aT-HOHOB HAYHETCS O0Opa3oBaHUE BTOPOTO
ocanxa? Jlns BaSO4 IIP°=1,1-10"°. Tns PbSO4 ITP°=1,6-10.
3. Bpruucaurs pactBopumocth xpomara Oapus (BaCrO4) mpu pH = 1. CpaBuuth c
pactBopuMOCTEIO B Boze. Jlas BaCrO4 TIP° = 1,2:10%° CrymenuaTsie KOHCTaHTHI
nuccormanuu XxpomoBoit kuciotsl (H2CrO4):Ky = 1,6+ 10! u K2=3,2-10".

Bapuanr 2.
1. Kakoii oobem 0,2M pactBopa H2SOs4 TpeOyercs st ocaxkneHus Oapus U3 pacTBopa,
coxepskartero 2,5 r BaCl2-2H,0?
2. Cmemanu 220 ma 0,001M pactBopa xnopuna kaneuug 1 130 mn 0,002M pactBopa okcanata
aMMOHuA. Berunciuts Maccy kabius B pactope. Jlas CaC20s TTP° =2,3-10°°.
3. BeruucnuTe pacTBOpUMOCTh ocajka xjopuaa cepedpa B 0,01M pacTBope CONISIHOM KUCIIOTHI C
yu8ToM 00pa30BaHMs XJIOPUIHBIX KOMILIeKcoB cepebpa. Jms AgCl TTP° = 1,8-1071°. IMonnsre
KOHCTaHTBI YCTOHUMBOCTH Komiaekcos: B1=1,0-10% u B2 =1,0-10°.

Bapuanr 3.
1. 0,20 T crutaBa, coxmepxamiero mo macce 20% cepebpa, pactBopmwin. MoHsl cepebpa u3
noydeHHoro pactsopa ocaguiau 0,30M pactBopom KCI. Kakoit 00bem ocagutens notpedyercs
TSI DTOW omepanuu’?
2. KakoBa Oyzer morepst Macchl ocajka cyibdara cBUHIA NpH npoMbiBanuu ero 200 mi 0,003M
pactBopa (NH1)2S04? Jlns PbSOs TIP° =1,6-108,
3. Beruncnouts pactBopumocts ocaaka AgGSCN B 0,01M pactBope NH4SCN ¢ yuerom u 6e3
yueta KommiekcooOpasosanms. Jnms  AgSCN  TIP° = 1,0-10'2. TlonHble KOHCTaHTHI
YCTOMUMBOCTH POJAHMIHBIX KOMILIEKCOB cepebpa: B1=15,6:10% u B2 =3,0-108,

Bapuanr 4.
1. BerauciauTh Maccy HaBECKH CHITMKAaTa C MacCOBOM JoJiel kpeMHus 18%, KOTOpyIo HYKHO
B3sTh 15 nosyuenus 0,0724 r npokaneHHoro ocajka SiOp.
2. Ilpn Kakoil KOHUEHTPALMHU MIEJIOYH HAYHETCS OCAXKICHWE TUAPOKCHAa MarHus u3 1,2 10°M
pactBopa xnopuaa Maraus? s Mg(OH), TIP° = 6,0-10710,
3. Beraucnuts pactBopumocth okcanata kanbius (CaC204), ecnii pacTBOp HaJ OCaIKOM HMEET
pH = 3 u u30biTouHyl0 KOHIEHTpauuto okcamaT - uoHoB 0,01 momw/m. [Ing CaC204
IIP° = 2,3~10'9. CryrneHvaTble KOHCTAHTHI auccomnmanuu maseneBoid KucioThl (H2C204):
K1=5,6102 u K2=5,4-10".
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Bapwuanrt 5.
1. MaccoBast nons cepbl B yrie cocrasisier 0,5%. Kakyio HaBecky yrist HEOOX0IUMO B3ATh JUIS
aHanu3a, 9To0bl moayduth 0,19 T ocaaka cynbdara 6apus?
2. 50 mn 0,05M pactBopa cepHoil kucioTel pazbaBwim no 1,0 n1 u 3arpatmim 300 Mo
MoJIyueHHOro pactBopa Ha npombiBanue 0,40 r ocaaka cynbdara 6apus. Beruncnuts MaccoByro
f[oomo pacTBOPEHHOT0 OCaJlKa, CUMTas HachleHue pacTBopa noyuHbM. st BaSO4 T1P° = 1,1-10

3. Berunciuth pacTBOpUMOCTH Cynb(ara Oapusi: a) B Boae; 0) B 0,1M pactBope HCI (yuects
Binusaue pH). [[ns BaSO4 ITP°=1,1- 1071°. KoncranTa quccormanmn HoSO4 K2 = 1,2-1072,

KonTpoabHnasi padora Ne2.

Bapuanr 1.
1. Kakoii 065&M pacTBopa ¢ MaccoBoii gomeit NHz 12% u mnotHOCTHIO 0,95 r/eM® Tpebyercs ms
npurorosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHe UMEET TUTP MPUTOTOBIEHHOTO pacTBOpa
amMMHaKa 1o XJIOpoBo1opoaHo#M Kuciore (TNHyHCI)?
2. K 20,00mn anaimmsupyemoro pactBopa Nap,CO3z npummm 30,00mn 0,2040M cTanmapTHOTO
pactBopa H2SOs4 u ymamunu CO: kunsiuenueM. Ha TutpoBaHHe ocTaTka KHUCIOTHI MOIIJIO
15,12mn  cranpaptHoro pactBopa NaOH. VYcranosneno, uyrto 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa H2SO4. Berumcinute MomnspHyro koHueHTpanuio NaxCOs B
aHAIM3UPYEMOM pacTBope. Hanuiunre ypaBHEHUS peaKInii.
3. Paccuutath u noctpouth KpuByto TUTpoBaHus 10mu 0,1M pactBopa NH4OH (mns NH4OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacuer BbIMOAHUTH I TOYEK, korga nobasieno 0; 99,9;
100; 100,1% TuTpaHTa OT SKBUBAJIEHTHOTO KoludecTBa. BriOpare nnaukatop. Kakyro okpacky
MMEEeT MHIUKATOP B HAaYAJIbHOW M KOHEeYHOU Touke TuTpoBaHus (KTT)?

Bapuanr 2.
1. Kakoit 006EM BojbI HYKHO 100aBUTH K 1 11 pactBopa ¢ MaccoBoil noneir HNOz 30%, 4To0bI
nosyuuts 3% pactBop?
2. HaBecky cMecu MuHepanbpHbIX cosielt maccoit 0,9500 r BHecau B pacTBOp IIEIOYM U OTOTHAIU
NHs, nporryctuB ero B 50,00mn 0,2060M pactBopa HCI. Ha tuTtpoBaHuMe ocTaTka KHCIIOTHI
nouwio 6,25mi 0,2010M pacteopa NaOH. BeranciauTs MaccoByro 100 a30Ta B CMECH.
3. Iloctpouts kpuByto tuTpoBanus 10 ma 0,1M pactBopa HNO3 0,1M pacrBopom NaOH.
Pacuer BmmmonHMTH AN Todek, korga pobasieHo 0; 99.9; 100; 100,1% tuTtpanta oOT
HKBHUBAJIEHTHOTO KoJinyecTBa. BriOparth uHaukarop. Kakyro okpacky HMeeT HHAMKATOp B
HA4YaJIbHOW ¥ KOHEYHOM TOYKE TUTPOBAHUS?

Bapuanr 3.
1. Kakoit 066&m SM pactBopa H2SO4 cnienyer no6asuth k 51 0,1M pactBopa, 94T0OBI IOTYIHUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asuiu 25,00m1 0,1132M pactBopa NaOH u kumssdeHueM yaaauim
NHs. Ha tutpoBanue ocrarka NaOH nonuto 5,70mi 0,1347M pactBopa HCI. Beruucnuts maccy
(NH4)2S0s B pactBOpE.
3. IMoctpouts kpuByto TutpoBanus 10 mia 0,1M pactBopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJIHATH JUIsl TOYEK, koraa podasieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KosindyecTBa. BeiOpats nnankarop. Kakyio okpacky UMeeT MHAUKATOp B Ha4albHON M KOHEUHOMH
TOYKE TUTPOBAHUS?

Bapnanr 4.

1. Kakoii o0béM Boasl HyxkHO no6aButh kK 0,111 0,38M pactBopa KOH, uyTo6BI momyuuTh
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
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2. IIposenu peaxiuto 0,30r cmecu ¢ MaccoBoii moneit NaxCO337% u NaOH 42% ¢ 25mn 0,24M
pactBopom HCI. Kaxkoit 06séM 0,11M pactBopa NaOH mnoiinér Ha TuUTpoBaHWE H30BITKA
KHUCJIOTHI?

3. IToctpouts kpuByro TutpoBanus 10 mi 0,1M pactBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I TOYeK, koraa gobasieno 0; 99,9; 100; 100,1% TtuTpaHTa OT SKBUBAJICHTHOTO
KonuuecTBa. BeiOpats unaukaTop. Kakyio okpacky uMeeT MHAUKATOP B HAYaJbHOM M KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoif 06séM pacTBopa ¢ MaccoBoit moneit H2SO4 4,9% u mnotHOCTHIO p=1,0 T/cM® HYX)KHO
no6asuts k 101 0,11. pactBopa H2SO4, yTo661 momyuuts 0,1M pactBop?
2. Kakoit o06véM 0,10M pactBopa HCI TpeOyercs B3sATh UIsi HEWTpadu3allMk aMMHAaKa,
Beiessiemoro u3 0,5000r BemectBa ¢ maccoBoil joisei azora 4%, 4ToOBl HAa TUTPOBAHUE
n36b1Tka HCI oo 5,0mut 0,11M pactBopa NaOH?
3. IToctpouts kpuByto TutpoBanus 0,1M HNO3 pactBopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JIJIs1 TOUEK, Koraa podasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT 5KBHBAJICHTHOTO
KOJIMYeCTBa. BeIOpaTh HHIUKATOP.

KonTtpouabnas pa6ora Ne3.

Bapwuanr 1.
1. K 0,2132 r pynsr ¢ maccoBoii goneit MnO2 8,68% nobaBmwim cepHyr0 KUCIOTY U 19,65 mn
0,12151. pactBopa H2C204. Kakoit 00bem pactBopa KMnOy4 moliger Ha TUTpOBaHUE M30BITKA
H2C204, eciu mo manHBIM Jpyroro anamusa Ha 25,00 mu pactBopa HoC20s4 wper 21,44 mi
pactBopa KMnO4? Hanuiinre ypaBHEHUsI peakLiuid.
2. PaccuuTaTh NMOTEHLMAN AJI CTENEHU OTTUTPOBAaHHOCTH T = 90%; 100% st TUTpOBaHUS
pactBopa 1maBeneBoil kucioTel (H2C204) crangapTHBIM pacTBOPOM II€pMaHTaHaTa Kalus
(KMnOa).
3. Ypasuenue Hepucra. @opmanbHblil noreHuan. Bnusnue o6pa3oBaHus TPy THOPACTBOPUMBIX
COEIMHEHUI Ha 3HaUEHUE MOoTeHIMalIa (0caJ oK 00pa3yeT BOCCTaHOBJIEHHAs (popMa maphl).

Bapuanr 2.
1. K pactBopy, conepxamiemy 0,2268 r KClO3 no6asunu 48,35 min 0,1980M pactopa FeSOq
Ha TUTpoBaHME U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOa.
Brrancnuts maccoByro nomo KClO3 B cmecu. HamucaTh ypaBHeHHs peakIui.
2. PaccuuTaTh NOTEHLMAN B TOYKE 3KBUBAJIEHTHOCTH Ipu TUTpoBaHuU FeSO4 mepmanranarom

xamns KMnOa. E° © . . =+1,51B. E° =+0,77B.

3. Unpukatopsl B METO/E€ OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUSA: OOpaTHMBIE,
HeoOpaTuMeble, ciennduyeckue. [IpuBectu mpuMepsl.

Fe** /Fe?

Bapuanr 3.
1. Ha tutpoBanue Fe?* B amanusupyemom pactBope, NpurotosieHHoM u3 0,2012 T pyzbl, OO
18,48 miu 0,1015H. pactBopa K2Cr207. Beruucnute MaccoByro nomito Fe:Os B pyne. Hanucatb
ypaBHEHUE PEAKIIH.
2. PaccyuTaTh TIOTEHIMAT B TOUKE KBUBAIEHTHOCTH TIpH TMTpoBanuu Fe?* pactBopom K2Cr,07.

0 _ 0 —
E =+0,77B. E°,, . ., =+1,33B.

3. OOpaTuMble OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE UHANKATOPHL. [IpaBuio BeiOOpa. [IpuBectu
MIPUMEPBL.

Fe** /Fe?

Bapnasnr 4.
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1. 0,2716 r cranbHON NPOBOJOKM PACTBOPWIIM B KHCIIOTE U Ha TUTpOBaHUE pacTBopa kene3a(ll)
sarpatuiu 41,75 mn 0,1131H pactBopa KMnOj4. Beraucints MaccoByro J0JIO JKeje3a B 00pasiie
npoBosiokd. Hanmcarh ypaBHeHHE peakuu.

2. PaccuuTarh MoTEHIMal B TOYKE 3KBUBAJEHTHOCTH IPH TUTPOBAaHMM pacTBopa xene3a (II)

nepmanranatoM kamuss KMnOg. E° =+0,77B. E° =+1,51B.

Fe®* /Fe?

3. YpaBuenue Hepucra. @opmanbhelii noteHuain. Bausaue o0pa3oBaHus TpyIHOPACTBOPUMBIX
COEJMHEHUH Ha BEJIMYMHY MTOTEHIMaIa (0Ca oK 00pa3yeT OKHMCIIeHHas popMa Mapsl).

MnO,~ ,H*/Mn*

Bapwuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBoit kuciaotel (H2C204) momuto 24,25 ma pactBopa
NepMaHraHata Kajus. BbluuciauTe HOpMalibHyr0 KoHieHTpanuio KMnOs, tutp KMnOs.
Hamnmcars ypaBHeHHE peakuuu.
2. PaccunTaTh NOTEHIMAN MPU CTEIIEHH OTTUTPOBAHHOCTH T = 99% mia TUTpOBaHUs pacTBOpa

maBesieBoi kuciaotel (H2oC204)  mepmanranatom kamus KMnOas. EOMnO'H* = +1,51B.
4
0 —
E 2C0,/C,0,7 0,49 B.
3. OKHUCIHTEIHHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU W CTAHJAPTHBIA  OKHUCIIUTEIHHO-

BOCCTAHOBUTEIILHBLIA ITOTEHIMATI. ypaBHeHI/IC HepHCTa.

5. MeToanuyeckne MaTepuabl Jisl ONpeaeieHUs] MPOIeIypP OLEHWBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TaNbl (JOPMHPOBAHUS KOMIETEHIINH.

[IpoMexyTrouHass arTecTals 1O JUCIHUIUIMHE TPOBOAHWTCS B COOTBETCTBHH C
tpeboBanusimu CTO CIIGI TU(TY) 016-2015. KC YKB. ITopsinok opraHu3aiiuy ¥ NpoBeIeHUs
3a4EeTOB M SK3aMEHOB.
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