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1. Hepeqenb INIAHUPYEMBIX PE3yJabTaTOB oﬁyqem/m o AUCHHUIIMHE, COOTHECECHHBLIX C INVIAHUPYEMBIMHM pe3yJibTaTaMU OCBOCHUSA

00pa3oBaTeJILHOM POrPaAMMBI.

st ocBoeHHsSI 00pa3oBaTENbHONW MPOrPaMMBI CIICIUATUTETa OOYYAIOIIUNCS JOJDKCH OBJIAICTh CIEAYIONMIMMHU pe3yibTaTaMu OOydYeHHS MO

MHACIHUILINHE:

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIU

KOI[ 1 HAMMCHOBAHHWC MHHUKATOpAa
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3ysbTaTbl 00y4eHUsS
(neckpunTopsl)

OIIK-2

CriocoOeH UCIob30BaTh
CHCIHAI3UPOBAHHBIC 3HAHUS
byHIaMEHTAIBHBIX Pa3eiiOB
MaTeMaTHKH, QU3HKH, XUMUU H
OMOJIOTUM ISl TPOBEACHUS
UCCIIIOBAaHUN B 00JIACTH
OMOMH)KCHEPUH,
OMOMH(OPMATHKH U CMEKHBIX
JTUCIUTIINH (MOJTYJICH )

OIIK-2.4

Bragenre OCHOBHBIMH METOAMHU U
preMaMH MPOBEACHUS
IKCIIEPUMEHTAIILHBIX HCCIICIOBAHNN B
cBoeit mpodeccroHanbHON 00J1acTH.

3Harth:

- TEOPETUICCKUE OCHOBBI XUMHUCCKUX B (PH3UKO-XUMUICCKIX METOJIOB
ananusza (3H-1);

- CTaHJAPTHBIC METOIMKH KQ4eCTBEHHOTO U KOJIMYeCTBEeHHOTOo aHanmm3a (3H-
2).

Ymers:

- 000CHOBaHHO BbIOMpATh ONTUMAIBHBIN METOJ aHAIN3a B 3aBUCUMOCTH OT
COJIEpKaHusl ONPEAEIIAEMOro KOJIMYECTBA, IPUPO/IbI AHATTUZUPYEMOTO
00BEeKTa M OT TPeOOBAHUN K METPOJIOTHUYECKUM XapakTepucTukam (Y-1).

Biaagern:

- HaBBIKaMU MIPOBEJICHUS PAa3IUYHBIX METOI0B XHMHUECKOTO U (PU3UKO-
xumuueckoro ananuza (H-1);

- METOJIaMu 0€30MacHOTO 00paIeHusI ¢ XMMHUYECKUMU BEIIECTBAMH U
aHasiuTuyeckumu npudopamu (H-2).




2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl.

JlucummiuHa OTHOCUTCS K JUCHUIUIMHAM O00s3aTelnbHOM YacTH 00pa3oBaTeNbHOM
nporpammsel cneruanuTeTa (b1.0.09) u uzyyaercs Ha 2 kypce B 3 ceMmecTpe U Ha 3 Kypce B 6
CEeMeCTpe.

B wMeroanueckoM IuUlaHe JUCHMIUIMHA ONUpaeTcs Ha JUCHUIUIMHBL «OOmas u
HeopraHuyeckass Xxumusy, «Dusuka», «Opranudeckas xumus». llonydeHHble B mporecce
U3YYCHUsS AMCLUUIUIUHBI «AHAJIUTHYECKas XUMHUA U (PU3UKO-XUMHUYECKHE METObl aHAIN3a)»
3HAHMS, YMEHUS W HABBIKU MOTYT OBITh HCIIOJB30BaHBI MPU MPOXOKICHUU MPEIIUTIIIOMHOM
MPAKTUKH, a TAK)KE IIPU BBITIOJTHEHUH BBIITYCKHOW KBaJU(UKAIIMOHHONW pabOoTHhI.

3. O0BLeM JUCHUILIMHEI.

Bcero,

Bun yuebHoli paboTh 3E/akajieM. 4acoB

O0masi Tpy10eMKOCTH M CIATIIUHbI 6/216

(3a4eTHBIX eIMHMII aKaIEMUICCKUX YacOB)

KonTakTHasi padora ¢ npenoaaBareiemM: 148
3aHATHS JICKIIMOHHOTO THUIIA 36
3aHSTHSI CEMUHAPCKOTro TUIIA, B T.4. 108

CCMHHApBLbI, ITPAKTUYCCKUC 3aHATUSA -

nabopaTtopHbIe pabOThI 108

kypcoBoe npoektupoBanue (KP wm KIT) -

KCP 4

Jpyrue BUJIbl KOHTAaKTHOM pabOThI -

CamocrosiTesibHasi padora 68
dDopMa TeKylero KOHTPOJIs Kp
DopMa NPOMEKYTOYHON aTTeCTALHHU 2 3a4era




4. Conep:kaHue QUCHUIINHBI.
4.1. Pa3ngeiibl AMCHUIIINHLI U BUABI 3aHATHIAL.

3aHgaTus
< CEMHUHAPCKOr o §
= 0 THIIa, & =
g aKaJieM. 4acel | \Q =
5 3 = =
T Q s g =
Z5| s g S
No HanmeHnoBaHmue S S = o % 2 o f)
= = 5 o
/1 pazzaena TUCIUILITNHbBI 2 % 5 é = 5*5 2 % 2
Sglzgdeg 58| &
=S| §FEF 8| §E = 2
= o Em &S 8 =
= = o a,
S5 < 9 S = =
=
= = & < < a,
< [ 2 =) = (@) ]
ep) @) S
1. AHamuTHUYecKass XUMHUS. 18 54 34 OIIK-2
2. Du3uKo-XxUMUYECKHUE METOJIEI aHAIHN3a. 18 54 34 OIIK-2
4.2 ®opMupoBaHHME WHIUKATOPOB [OCTH)KEHHSI KOMIIeTEeHUMA pa3aejaMu
JUCIHHUILINHBI
No Koa unaukatopon
. /I] IOCTHIKEHUSI HaumenoBanue pasjiena JUCIUTITMHBI
KOMIIETEHITNH
1. | OIIK-2.4 AHamuTHYeCcKass XUMHUS.
2. | OIIK-2.4 DU3UKO-XUMHUUECKHE METOLI aHaAIN3a.
4.3. 3aHATHA JeKINOHHOI0 THIIA.
Ne
asena HaumeHnoBanue TeMbl Oo0neMm, |MunoBanmonHas
p Y KPaTKOE COJICpKAHUE 3aAHIATHUS aKaj. Jachl dbopma
IUCIAILINHEBI
1 Baenenue. 1 Huckyccus

I[Tpenmer, nenmu, o6nacT MpUMEHEeHHs, KilacCu(prKars
BUJIOB M METOJIOB COBPEMEHHO!N aHAJIMTUYECKOU
xumun. Kiaccudukanus no BuaaM aHanusa:
KA4eCTBEHHBIN U KOJWYECTBEHHBIH; IO IPUPOJIE
00Hapy’KUBAEMBIX WJIH ONPEIEISIEMbIX
KOMITOHEHTOB; 10 IPUPOJIE AHATTU3UPYEMBIX
00BEKTOB; IO Macce aHATUTUYECKONW HABECKH U
JUaTa3oHy ONPEAEIAEMBIX COAEPKaHUN.




Ne
paszerna
JUCLIUIUINHEI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKaJl. 4achl

MNHaHoBannonuas
dbopma

1

MeTtpoaornyeckre OCHOBEI AaHAIMTHUECKON XUMHH.
Equaunel koanyecTBa BEMIECTBA. AHAIUTHYECKUH

CHUTHAJL N3mepenue. AHanutruueckue

XapaKTEPUCTHKHU. Mertponoruueckue
xapaktepuctuku. IIpoboor6op u moaroroBka
IpOoOBI K aHAIU3Y.

I'paBumerpuyeckuii  aHanu3.  CymHoOCTh U
OCHOBHBIE dTanbl  Merona. Ocaxpaemas W
rpaBUMETpPUYECKas bopmbI COCIMHEHU,
TpeOoBaHus, mpeabsBiasieMble K HUM. IlpuHiun
BBIYMCIICHHS PE3YyJIbTATOB aHanu3a. lIpumenenue
IrPaBUMETPUH.

Buneomarepuan

PaBHOBecue pacTBOPUMOCTH MallopacTBOPUMBIX
COCJIMHEHUH. PacTBopumMocCThb 0CaJIKOB.
TepmomuHamMuyecKkasi, KOHIIEHTPALMOHHAS, YCIOBHAS
KOHCTaHTBl ~ pactBopumoctH.  OOpasoBaHue
CBOICTBA OCA/IKOB.

Tutpumerpuueckuii ananus. CymHOCTh M KpaTKas
XapakTepucTuka wmetona. (OCHOBHBIE MOHATHA.
KpuBas TuTpoBaHHMs Kak OCHOBa BbIOOpa U
00OCHOBaHMS  yCIOBUH  TUTPOBAaHUA. MeTO/IbI
pErucTpalii ~ KOHEYHOM  TOYKH  TUTPOBAHUSL.
WNupukaropel. Knaccudukanus TUTPUMETPHUUECKUX
METOJIOB aHAJIU3a MO TUITY XMMUYECKUX PEaKIUi U
M0 TEXHHUKE TUTPOBaHUS. TpeOoBaHUS K peakiusiM,
WCIIOJIB3YEMBIM B TATPUMETPUUECKOM aHAIIU3E.

Buneomarepuan

KncI1o0THO-OCHOBHOE TUTPOBAHUE. OOmas
XapakTepUCTUKAa U BO3MOKHOCTH METOo/1a.
Cra"papTHble pacTBOPbI ISl KUCIOTHO-OCHOBHBIX
TUTpOBaHUU. KHCIOTHO-OCHOBHBIE HWHIUKATOPHI.
[Mpunmuner ux BeIOOpa. KpuBble THUTpOBaHUS
CHIIBLHBIX U CJIA0BIX KHUCJIOT U OCHOBAHHIA.

Craiin-
Mpe3eHTAIHS

KOMHHGKCOHOMGTUI/I‘IGCKOC THTPOBAHUC. O6H_Iaﬂ
XapaKTCPUCTHKA, Knaccu(anaum{ 1 BO3MOXKXHOCTHU

METOoAA. PaBHOBecue peakuun
KOMILIEKCO0Opa30BaHusl. Kommnekconsl, ux
cBoiictBa (komruiekcon II, xommiekcon III).
PaBHOBecust oOpa3zoBaHUsI KOMIIJIEKCOHATOB
METAJIJIOB, KOHIIEHTpAaLlMOHHAs KOHCTaHTa
YCTOMYHUBOCTH KOMIUIEKCOHTA. Kpussle
TUTPOBAHUS.

Buneomarepuan




Ne
paszerna
JUCLIUIUINHEI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKaJl. 4achl

MNHaHoBannonuas
dbopma

1

OKHMCIHUTEIbHO-BOCCTAHOBUTENBHOE
OOmas  xapakTepucThka,  KilaccUpuKaims U
BO3MOYKHOCTU METO/IOB OKHUCIIUTENBHO-
BOCCTAaHOBHUTEJILHOIO TUTPOBaHUsA. OKHUCIUTENBHO-
BOCCTAHOBUTEJbHbIE  peakuuu. OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIA NoTeHUUan. CTaHIapTHHIA U
dbopMalIbHBIA DJIEKTPOAHBIA MOTeHIHa1 Kpusbie
TUTpoBaHUsA. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHbIE
WHJUKATOPBI. Knaccudukanus METO/IOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOI'O TUTPOBAHUS.

THUTPOBAHUC.

4

OcHOBBI (HM3UKO-XMMHUYECKHX METOJIOB aHAIH3a.
OcnoBubie mnonsTus. Knaccudukamuss — Gusuko-
XUMHUYECKUX METOAOB. MeTonbl ompeaencHus
KOHLIGHTpalUid aHalIuTOB. MeTponoruyeckue u
AHAJTUTUYECKUE XapaKTEPUCTUKH.

Crnaiin-
[IpEe3eHTaLHS

CHeKTPOCKOIIMYECKHE METOJIBI aHajau3a.
CranpoHapHble COCTOSIHMSL cucTeMbl. [loHsiTue
criektpa. CriocoOBI BBISIBJICHUS CIIEKTPa COCTOSTHUM.
Bunel cnextpoB. Hcnonb3oBaHWE CHEKTPOB B
aHAJINTUYECKOU XHUMHH. Knaccudukamms
CIIEKTpaJIbHBIX METOJIOB aHaJIu3a.

Crnaiin-
[pEe3eHTaLHS

ATOMHO-OMHUCCHOHHAST CHEKTPOCKOMIUS.
TeopeTuueckue OCHOBBI SMHUCCHOHHOT'O
CHEKTPaJIbHOIO aHanu3a. VICTOYHMKH aTOMHU3aluH
U BO3OyxneHHs. Perucrpauus — U3IydeHHS.
KauecTBennrrii ananm3. KonmmdecTBeHHBIN aHAIN3.

Crnaiin-
[IpEe3eHTaLHS

AbcopOroHHast CIIEKTPOCKOIHSL. CymmocTs,
KIaccu(UKaIysi, Ha3HAYeHWE W TPUMEHEHHE METOJa.
Teopetuueckue OCHOBBI abcopOLMOHHOMN
cnekTpockonuu. MaeHtudukanus coequHeHUil 1o
cnekTpam  moriomeHus.  OCHOBHOW  3aKOH
cBetonoromeHus (3akon byrepa-JlamGepra-bepa).
KonnuecTBeHHbIN aHanmmu3. ATOMHO-a0COPOIMOHHBIN
CTHEKTpPANbHBIA aHaNn3. Pe30HaHCHOE W3IIydeHHe.
[TonsiTe mnasMbel. MeTOABl  KOJTHMYECTBEHHOTO
onpeneneHus. CrekTpodoTOMETp HJii aTOMHO-
a0CcOopOIIMOHHOr0 aHAIN3A.

Craiin-
pe3eHTAIHS

DoromMeTprdecKiie METOIBI AHATM3A.

OcHoBbl  (hoTomMeTpun.  Merofbl  OmpeeneHus
KOHIIGHTPAIIMM PAcTBOPOB. ATapaTypa U TEXHHKaA
boToMEeTpUYECKUX U3MEPEHUH.

Cnann-
pe3eHTaIUs




Ne
paszerna
JUCLIUIUINHEI

HauMeHnoBanue TeMbl
U KPaTKOE COJICPKAHUE 3aHITHUS

O0OneM,
aKaJl. 4achl

MNHaHoBannonuas
dbopma

2

UndpakpacHas  cnekrpockonus. Mpentudukanus
coenmnHenun no MK-cnexrpam. KosmuecTBeHHbIN
aHaIu3. AHAIUTUYECKHUE U  METPOJIOTMYECKHUE
xapaktepuctuku MK-cnekrpockonuu. Anmapartypa
u obnactu npumeHenus UK-criekrpockonuu.

2

Buneomarepuan

JIroMHHECIIEHTHEIE METOABI aHAJIN3A.

OcHoBHble ToHATHSA. Kiaccudukanusi, Ha3HaYeHUEe 1
[IPUMEHEHHE METOOB. KommuectBenHoe
dryopuMeTpuueckoe ONpeAeIIeHUE BEIISCTB.
Anmnapatypa 114 JIOMUHECIICHTHOTO aHaJIN3a.

Crnaiin-
[pe3eHTaLHs

PagmomMerpuyeckne METO/IbI aHAIM3A.

SBaeHne  panaMoOaKkTUBHOCTH.  PaagnoakTuBHOE
u3nydenue. CBOMCTBA paliOaKTUBHBIX U3ITYyUYEHUH.
KauecTBeHHBIN U KOJINYECTBEHHBIN aHAJIN3.
[TpuGopbl  Asi1  paAMOMETPUYECKUX  METOOB
aHayn3a. MeTpoIornueckue XapakTepUCTHKH.

Cnanna-
Mpe3eHTaLUs

DJEKTPOXUMHUYECKHE METO bl aHAIHU3a.

OcHoBHbIE MIOHATUS. [loTrenunomerpus.
Bonsramnepomerpus. AMIiepoMeTpHuecKoe
tuTpoBanue. Kynonomerpus.

Crnaiin-
Ipe3eHTaIHs

Xpomarorpaduueckue METOBl  aHaJn3a.
OcHOBHBIE MIOHATHS. Knaccugukarus
XpomaTorpaduueckux MeTofoB aHanuza. CrocoOsl
HOJy4YeHHUs XpOMaTOTpaMM. XKunkoctHas
xpomarorpadus. [a3oBas W Ta30-KUAKOCTHAS
xpomarorpadus.

Craiin-
pe3CHTAIHS

4.4. 3aHATHS CEMMHAPCKOIO THUIIA.
4.4.1. JIaGopaTopHbIe 3aHATHS.

No
paszena
JIUCIUATLIUHBI

HanmMmenoBanue TeMbl
U KpaTKO€ COAEpKaHUE 3aHATHUS

O0neM,

aKaz. 4acChbl

[Ipumeuanue

1

Y4eOHOe B3BEIINBAHNE.
AHaTUTHYECKUE BECHI U TEXHUKA B3BEIIMBAHUS.

4

I'paBuMeTpHUYECKUN aHAINS.
I'paBuMeTpHueckoe onpenesacHne oapusl.

18

MeToabl KUCIOTHO-OCHOBHOTO TUTPOBAHUS.
CranmapTuzamnus pacTBopa COJMSTHON KUCIIOTHI.
TuTpoBaHue CMECH KUCIOTHI U MICJIOYH.

16

Kommekconomerpus.
KommiekconoMeTpudeckoe onpeeieHlue Maruus.




Ne
pasznerna
JIUCIIUILINHEI

HaumenosaHue TeMEI
U KPaTKOE COACpKaHUE 3aHIATHUS

O0OneM,
aKaJl. 4achl

[Ipumeuanue

1

Honomerpus.

[

I/IOI[OMGTpI/I‘-IeCKOG OIPCACIICHUC MCIU.

8

ATOMHO-ODMUCCHOHHBIA CHEKTPAIbHBINA aHAJINS.
BusyanbHblii KaueCTBEHHBIM aHAIU3 C ITOMOILBIO
CTHJIOCKOIIA.

doToMeTpuYecKre METO/Ibl aHATTU3A.
DOTOMETPUUECKOE ONPEEIICHUE JKEIIE3a C
CyJIb(POCATUITUIIOBOM KHUCIOTOH.

JIFOMHHECIIEHTHBIE METOJILI AHAJIN3A.
DyoprUMETPUUECKOE ONPEIETICHUE CIET0BbIX
KOJINYCCTB aJIKOMUHMU.

PagmoMeTpruuecKre METOAbI aHAIK3A.
Pa,[[I/IOMeTpI/I‘ICCKoe OIIpCACIICHUC IIPUMECH KaJIkd B
HAaTPUCBBIX COJIAX.

WudpakpacHas CIEKTPOCKOIUS.
KauecTBeHHBIN aHAIN3 HEOPTAHUYECKUX U
oprannueckux semects o MK-cnexrpam.

DIEKTPOXUMHUUECKHIE METOIbI aHAIH3A.
Kynonomerpuyeckoe TUTpOBaHUE pacTBOPA
XJIOPOBOJIOPOJHOM KUCIIOTHI.

XpomaTorpaduyeckue METO/bl aHAIH3a.
Onpenenenue oaun - 1 6POMUA-HOHOB METOJIOM
OyMaxHOW 0CaJJOUHOM XpoMaTorpaduu.

4.5. CamocrosiTeqibHasA padoTa 00y4ar0IMXCs.

Ne
pasnena
JIUCITUILINHBI

HepequL BOIIPOCOB JIs1
CaMOCTOATCIIBHOI'O U3YUCHUA

O0newm,
aKaj. 4achl

®dopMma
KOHTPOJIA

1

MeTpOHOFI/I‘{eCKHe OCHOBBI aHAJIMTUYECKOM XUMHUU.

2

3a4CT

OO6pa3oBaHue 0CaJKOB M UX CBOICTBA. 3arpsi3HEeHHE
0CagKoB mpuMmecsMu. [IpUHIMNMATBEHBIE OCHOBBI
IPaBUMETPUUECKOr0 ONpeAeseHus Oapusi, kenesa,
QIIOMUHUS, MarHus, KaJbLUsi, HUKEJS, KPEeMHHS,
CEpBIL.

3a4€CT

PaBHOBecue pacTBOPUMOCTH  MajlOpPaCTBOPUMBIX
coequHEHU. BnusiHue rugponusa, TeMnepaTrypsl U
MIPUPO/IBI PACTBOPUTEINSI HA PACTBOPUMOCTD.

Kp Nel




Ne
pasznerna
JIUCIIUILINHEI

[Tepeuenn BOIpOCOB IJist
CaMOCTOATCIIBHOI'O U3YUYCHUA

O0OneM,
aKaJl. 4achl

®dopma
KOHTPOJIA

1

OOume mnoaxoabl K BBIOOPY TUTPUMETPUUYECKOTO
MeToAa aHanu3a. Pacuer pe3ynbTaToB NPSMOTO,
00paTHOTO TUTPOBAHMSL.

2

Kp No2

Pacyer kpuBOM TUTpPOBaHMS CHIBHOIO OCHOBAHHUS
CWIBHOM KHUCJIOTOW. Pacuer kpuBOM THUTpOBaHUSA
cJ1a00ro OCHOBAHUS CUIIbHOM KHCIOTOM.

Kp No2

Meroa 0caguTenbHOrO TUTPOBAHMSL.
Aprentomerpuueckoe TUTpoBanue. CylHoCTh
METO/a, CIIOCOOBI MHIMKAIIMH KOHEUHOU TOYKH
tutpoBanus (Mopa, @onbrapaa, DasHca).

Kp Ne2

OcCHOBHBIE CITOCOOBI ITOBBIIIEHHUS CEJIEKTUBHOCTH
KOMIIJICKCOHOMETPHUYCCKUX OHpGILCHCHHﬁ.
Bo3MmoxHOCTH IMOCJICAOBATCIIbHOI'0O  TUTPOBAHUMA
HECKOJBKHX KaTHuOHOB. MGTOI[I)I
KOMITIJICKCOHOMETPHUUYCCKOIO TUTPOBAHUS.

3a4€T

XapakTepucTUKa METO/I0B U pacyeThbl pe3yIbTaToB
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHOIO TUTPOBAHUS
(mepmaHrasaroMeTpus, ifogomeTpus,
XpOMaTOMETpHUsl, OpOMaTOMETPHSI).

Kp Ne3

ATOMHO-3MHMCCHOHHBIN CHEKTPAIbHBIA aHATIU3.
CrnexrpanbHble IpUOOpHI sl aTOMHO-
SMHUCCHUOHHOTO0 aHanu3a. Onruueckue
XapaKTEPUCTUKU CIIEKTPAIbHBIX IPUOOPOB:
CIEKTpaJIbHAas 110J10Ca MIPOIYCKaHUs; IUCIIepCHs,
paspenaronas cnocoOHOCTb, CBETOCHIIA.

3a4€T

ATOMHO-a0COPOLIMOHHBIN CLIEKTPAIbHBIN aHAIN3.
[Tonsatue nna3zmel. ONTHYECKHE XapAKTEPUCTUKU
IIJ1a3MBI 1 UX CBA3b C KOHHGHTpaHHeﬁ CBO60)IHI)IX
aTOMOB.

3a4CT

JlromuHecieHTHBIE MeTOoAbl aHain3a. dakTopsl,
BIIMSIIOIIME HA YYBCTBUTEIBHOCTh, TOYHOCTh H
n30MpaTenbHOCTh OMNpeAeNeHusl. AmmapaTrypa s
JIIOMHHECIICHTHOT'O aHa/In3a.

3a4CT

doromeTpuiecKre METOAbl aHalIn3a. Annaparypa u
TEXHUKA (POTOMETPHUECKUX U3MEPEHUI];
MOHOXPOMAaTOPBI, CBETO(PHUIBTPHI, UX Ha3HAUECHHUE.
Mertoab! ycTpaHeHHs MeIaouX HoHOB. CriocoObl
MOBBILIEHUS YyBCTBUTEIILHOCTH (POTOMETPHUUECKHUX
METOJIOB.

3a4CT

Wndpakpacnas cnektpockomnus. Ammaparypa MK-

CIICKTPOCKOITUH. AHanmuTrndeckne n
MCTPOJIOTHYICCKUC XapaKTCPUCTUKHU HK-
CIICKTPOCKOIINH.

3a4€cT
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Ne
pasznerna
JIUCIIUILINHEI

[Tepeuenn BOIpOCOB IJist O6newm, ®dopma
CaMOCTOATCIIBHOI'O U3YUYCHUA aKaz. 4yachbl KOHTPOJIA

2 9neKTpongquCKHe METOAbI aHaJIM3a. 9J‘I€KTpO,Z[I>I 6 3a4€T
IEePBOTO " BTOPOI'0 poxna, OKHUCJIUTEIIbHO-
BOCCTAHOBHTENIBHBIE (PEIOKC) 3JIEKTpOobl. [ a30BbIe,
HOHOCEIIEKTUBHBIE JJIEKTPOJbI, UHJIUKATOPHEIE
BJIEKTPOABI U 3JICKTPOJIbI CPABHCHHUS.

2 Pannomerpudeckue metoapl aHanu3a. [Ipubopsr 4 3a4€T
JUTSL paTAOMETPUUECKUX METOJIOB aHAIH3a.
MerTtponoruueckue xapakrepucTuk. OCHOBHbBIE
HMCTOYHUKHU OIIHUOOK M CIIOCOOBI UX y4YeTa.

2 Xpomatorpaduyeckue mMeToapl aHaimuza. CriocoObl 6 3a49€T
MOJyYeHHUS XPOMAaTorpaMMm. XpomaTorpadudeckue
napameTpbl.  CelNeKTUBHOCT U pa3pellieHue.
Amnmnapatypa u 00paboTKa XpaMaTorpamm.

4.5.1 TeMbl KOHTPOJIbHBIX padoT
Kp Nel — PacyeTsl B rpaBUMETPUYECKOM aHAIM3E.

Kp Ne2 — Pacuersl B KHCIOTHO-OCHOBHOM U KOMIUIEKCOHOMETPUYECKOM
TUTPOBAHUMU.

Kp Ne3 — PacueTsl B OKMCIIMTEIEHO-BOCCTAHOBUTEIILHOM TUTPOBAaHHH.

5. IlepeyeHb y4eOHO-METOAMYECKOr0 ol0ecrmeYeHus: AJIsi CAaMOCTOATEIbHON PadoThI
00y4YarIMXCcs Mo JUCHHILINHE.

Metoanyeckue ykazaHus JJsi 00y4yaroIuxcs 1Mo OpraHu3aluyd caMOCTOATEIbHOM paboThl
[0 JUCUMIUIMHE, BKJIIOYas IlepeuyeHb TEM CaMOCTOATENbHOW paboThl, (OpMBI TEKYILEro
KOHTPOJISl 10 IUCHHIUIMHE W TPeOOBaHMS K WX BBHINOJHEHHIO pa3MEIIeHbl B DJIEKTPOHHOM
uHpopMannoHHo-o6pa3osarenbHoil cpene CIIOI TU(TY) Ha caiite: https://media.spbti.ru.

6. DoHJ 01IEHOYHBIX CpeacTB 1Jisi MIPOBEACHUSA l'lpOMB)KyTO‘IHOﬁ aTTreCTallumn

[IpomexyTouHas aTrTecTalys MO IUCHUILUIMHE MPOBOAUTCS B (hopMe 3adera Mo pas3aeny
«AHanmuTH4ecKasi XUMHs» B 3 ceMecTpe U 1o pazaeny «DHU3nko-XxuMudeckrue MeTo bl aHAIU3a»
B 6 cemecTpe.

K cpnaue 3auera nomyckaroTCsi CTYAEHTBI, BBIIOJHUBIINE BcE (DOPMBI TEKYIIEro
KOHTPOJIA.

3ader TpeayCMAaTPUBAIOT BBIOOPOYHYIO TIPOBEPKY OCBOCHHS TMPEITyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIUH.

[Ipu cmaue 3auera, CTyIEHT MOJy4aeT TPH BOMPOCAa M3 TIEPEUHS BOIPOCOB, BpeMs
MOATOTOBKHU CTYJ€HTAa K YCTHOMY OTBETY - 10 30 MHUH.

HpI/IMCp BapuaHTa BOIIPOCOB Ha 3a4CTEC 110 pa3acity «AHaTUTHYCCKAS XUMUS

11



https://media..ru/

BapuanTt Ne 1

1. CnocoObl OTAENBHBIX HABECOK U MUIIETUPOBAHUS.
2. GunbTpoBaHue 0caikoB. Buasl priibTpos.
3. Iuxpomaromerpusi. Onpenenenue Fe(ll).

HpHMep BapuaHTa BOIIPOCOB Ha 3a4€TC I10 pas3aciy «DU3NKO-XUMHYECKHE METOAbI
aHaJIn3a»:

Bapuant No 1

1. CerounbTpel. HazHauenue u nmpaBuiia ux BeIOOpA.
2. Knaccugukarys MeTo10B JTIOMUHECHICHTHOTO aHAIN3a.
3. I'a30BBIit XpoMaTorpad 1 ero OCHOBHBIE y3JIbI.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCHMILIMHE npescTasiieH B [Ipunoxxenun Ne 1

7. llepevyeHb y4eOHBIX U31aHUI1, HEO0OXOAUMBIX /IJIS OCBOEHUSI TN CUMUIIJIMHBI.

a) nevYyaTHbIC U3JAHUA

1. AmnamuTuyeckas XuUMus @ yueOHUK i By30B B 3 T. / mox pen. JI. H. MockBuna. — Mockaa :
Nznatensckuii neHTp «Axaaemus», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OcHOBBI aHATUTUYECKOW XUMHUU : yuyeOHuk Juist By30B B 2 1. T. 1. T. A. bonsmosa, I'. 1.
bprikuna, A. B. I'apmam [u ap.] / mox pea. 0. A. 3onoroBa. - 5-e u3g. — Mocksa :
Axamemus, 2012. — 384 c¢. - ISBN 978-5-7695-9124-2.

3. Jlypwe, 0. IO. CnpaBounuk no anamutuuyeckor xumuu / FO. FO. Jlypve. — 7-e¢ u3snm.,
nepened. ¢ u3a. 1989 r. — Mocksa : AnbsiHc, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynaroB, M. U. Ananutnueckass xumus. OU3NKO-XUMUYECKHE METOJIbl aHAJIM3a: yueOHOe
nocoobue / M. U. bymaroB, T. 3. Mamernabues, C. B. XaputonoB ; MHHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoit ®enepaunu, Cankr-IlerepOyprckuii rocy1apcTBEHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TeXHUYeckuil yHuBepcuter), Kadenpa anamuruuyeckoit
xumun. — Cankr-IlerepOypr : CIIOI' TU(TVY), 2010. — 207 c.

5. Amnamxkanosa, JI. M. Anamutuueckas XUMHsS M (U3MKO-XUMHUECKHE METOAbI aHAJIN3A.
Paznen "Xumuueckue meroasl aHanu3a" : ydyebHoe mocodue / JI. M. Amamxkanosa, J[. B.
3apemb0 ; MuHucTepcTBO o0Opa3oBaHuss M Hayku Poccuiickoit ®Penepauuu, CaHKT-
[TerepOyprckuif  rOCyIapCTBEHHBIH  TEXHOJOTMYECKHUN  HMHCTUTYT  (TEXHHYECKHUI
yauBepcureT), Kadenpa anamutnueckoir xumuu. — Cankr-IlerepOypr : CIIGI TU(TY),
2018. —92c.

6. I'paBumerpuueckuii ananu3. Ilpumepsl pemenus 3agau: ydeOHoe mocobue / JI. M.
Anamxkanosa, B. WM. 3apembo, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHbIH
TEXHOJOTMYECKHM HWHCTUTYT (TexHuueckuil yHuBepcurer), Kadeapa ananmutuyeckoin
xumuu. — Cankr-IlerepOypr : CIIGI' TU(TY), 2013. — 85c.

0) 3JIEKTPOHHBbIE U31AHUA
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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

1. Anmamxanosa, JI.M. Ananutudeckas XuMus U (PU3NKO-XUMHUECKHE METOJIBI aHAIH3a.
Pazmen "Xumuyeckue meroapl aHanmuza': ydebHoe mocobue / JI. M. Anamxkanosa, J[. B.
3apem00; MuHucTEepcTBO 0OpazoBaHusi ©W Haykum Poccuiickoir ®Denepannn, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTHYECKUNH HHCTUTYT (TE€XHUYECKUU YHHMBEPCHUTET),
Kadenpa anamutuueckoir xummu. - Cankt-IlerepOypr : CIIGI'TU(TY), 2018. — 92 c. //
CIIGI'TU. Dnextponnas 6ubimoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus
10.06.2020). - Pexxum goctyna: Jyisi 3aperucTpup. Mojab30BaTeleH.

2. I'paBumerpuueckuii ananu3. Ilpumepsr pemenus 3amay: ydeOHoe mocodbue / JI. M.
Anamxkainosa, B. . 3apemb6o, /. B. 3apem60, A. A. KonecHukoB ; MHHUCTEPCTBO 00pa3oBaHUs
u Hayku Poccuiickoii ®eneparyn, Cankr-IlerepOypreckuii rocy1apcTBEHHBINA TEXHOIOTUYECKUN
WHCTUTYT (TexHU4eckuil yHuBepcuteT), Kadenpa anamurudeckoit xumuu. - Cankt-IlerepOypr :
CIIeI'TU(TY), 2013. — 85 c¢. // CII6I'TU. Dnekrponnas Oubmuoreka. - URL:
https://technolog.bibliotech.ru nmara o6pamenus (10.06.2020). - Pexum pgocryna: st
3aperucTpup. NoJb30BaTENEH.

8. Hepe'leHL IJICKTPOHHBIX OﬁpaSOBaTeJILHbIX pecypcosB, H606X0)1]/IMBIX AJIs
OCBOCHMUA NTUCHUIIJIMHBI.

yuebnbiii tian, PI1/] u yue6HO-MeTotMyeckue Matepuainsl: https://media.spbti.ru
3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
C KOMITBIOTEPOB UHCTUTYTA OTKPHIT IOCTYII K:
«ONEeKTPOHHBIN YHTATBHBIN 31 — bubmmoTex» https://technolog.bibliotech.ru
DnekTpoHHO-0nbIMoTeuHas cucrema «Jlauby https://e.lanbook.com

9. MeToguyecKkue yKazaHus AJsl 00y4aoMuXcsl 10 0CBOEHUIO TUCIUIIIHHBI.

Bce Buabl 3aHATHI MO AMCHUIUIMHE «AHAIUTHYECKAs XUMHS U (QU3UKO-XMMHUYECKHE
METO/IbI aHAIN3a» MPOBOJATCS B COOTBETCTBUM ¢ TpeboBaHusAMHU cienyrommux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bumsr yueOnbix 3anstuid. Jlekumsa. OOmue
TpeOOBaHUS;

CTO CIIoI'TA 020-2011. KC YK/IB. Bunpl yuebnbix 3ansatuil. JJaboparopHble 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3aLMK U IIPOBEICHHIO.

CTII CIIGI'THU 048-2009. KC VYK/IB. Buabr yueOHbIx 3aHsTui. CamocTosiTenbHas
iaHupyemas pabora ctyneHToB. OOmme TpeOoBaHuUs K OpraHu3alyu 1 MPOBEACHUIO.

CTO CIIeI'TU(TY) 016-2015. KC VYKJ/IB. Ilopsaok opraHuzanuu U IpPOBEICHUS
3a4€TOB U DK3aMEHOB.

[InanupoBanue BpeMeHHU, HEOOXOAMMOrO0 Ha W3Y4YEHHE JTaHHOM NMCUUIUIMHBI, JTy4llle
BCEr0 OCYILIECTBIISITH Ha BECH CEMECTpP, IPELyCcMaTpuBas IPU 3TOM PETYJSPHOE IOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCJIOBUSIMU NMPABHWJIBHOW OpraHM3aluu y4yeOHOTro Imporecca Juisd CTYJEHTOB
ABJIAETCS:

IUIAHOBOCTh B OpraHU3aluyu y4eOHO! paboThl;

CepbE3HOE OTHOIICHNE K U3YUEHUIO MaTepHana;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT TOJKEH MPUXOJUTh, UMEsl 3HAHUS 10 YXKEe U3yUYEHHOMY MaTepHaly.

10. ITepeyeHs HH(GpOPMALMOHHBIX TEXHOJIOIHI, HCII0JIb3yeMbIX IPH OCYLECTBJICHUH
0o0pa3oBaTeIbHOIO Npouecca Mo JMCHUIIHHE.

10.1. UudopmanmoHHbIe TEXHOJOTUH.

B yuebHOM mpomecce MO JaHHOW AMCHUIIIMHE TPEIyCMOTPEHO WCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHHUE JICKLIUN C UCTIOJIb30BAHUEM CIIAWI-TIPE3EHTALINN;
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BUIEOMAaTEPHATIBI;
B3auMoJieiicTBHE ¢ oOydaromumucs nocpenctsom SMOC.

10.2. IIporpamMHoOe oOecnieyeHue.

Jlis mpoBeAeHUs 3aHATUI HMMEIOTCA IEPCOHATIbHBbIE KOMIBIOTEPHI € MPOrPaMMHBIM
o0ecrieyeHneM:

- Windows,

- OpenOffice.

10.3. ba3pl faHHBIX M THGOPMALMOHHBIE CIIPABOYHbBIE CHCTEMBI.
CrpasouHo-norckoBas cucrema «Koncynprant-ITnroc»

11. MartepuajibHO-TeXHHUYeCKOe o0ecleyeHne OCBOEHHMSI IMCHUILUIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON POrPaMMBbI.
Jlis uTeHus JeKIUii B BU€ PE3eHTAlUN, IEMOHCTPAIMK BUJEO MAaTEPUAIIOB HCIIOIb3yeTCs
MYJIbTUMEANIHAS TEXHUKA.
Jns npoBenieHus 1a00paTOPHBIX pabOT UCMOIIB3YETCs CcleAyrolee 000pyI0BaHUE:
. JlaboparopHast Me6eIb (CTOJIBI XUMUYECKUE, MKA(BI BBITSHKHBIC, MOWKH)
. Texunueckue Becbl BJIKT-2
. Becwl anexrponnsie ananutuyeckue AND WA-21
. Becwl ananutnueckue BJIP-200
. MydenbHbIe eun
. CymmnbHble mkagdbl
. Bropetku 15t TUTpOBaHUS
. Juctunnsarop
. bupucrrisaTop
10. I'a3oBBIE TOpENKU
11. Xumnueckas rmocyja: cCTakaHbl TEPMOCTOMKHE XUMUYECKHE, CTEKIISTHHBIE BOPOHKH,
CTEKJISTHHBIE TTAJIOYKH, MEPHBIE KOJIOBI, mUuneTku Mopa
12. AnryH/10BBIE TUTTIN
13. Dxcukaropsl
14. T'az0BbIit xpomartorpad «Xpomarek - Kpucrann 5000»
15. ®ortokonopumerpsr KOK-2, KOK-2MII
16. ®ayopumerpsl «KBaHT-6»
17. pH-metpe1 pH-340, pH-673, pH-673M
18. Ctunockonsl «CieKTp»
19. IlepecuntsiBaroniue ycrpoiictsa [ICO-2
20. KynoHomeTpsl
21. MarHuTHbIe MEIIAIKH

O 00 1N DN K~ W —

12.  Oco0eHHOCTH OCBOCHHSI JHCHUIUIMHBI HMHBAJIMIAMHM H JHNAMH C
OrPaHNYEeHHbIMHM BO3MOKHOCTSIMHM 3/10POBbS.

JUis WHBaNMIOB M JIMI C OrPAaHWYEHHBIMH BO3MOYKHOCTSAMH Yy4ueOHBIE MpOILECC
ocyuiecTBisieTcss B coorBercTBuM ¢ llojoxkeHnem 00 opraHuzanuu y4eOHOro mporecca JUist
0o0yuyeHHs] MHBAJIUAOB U JIMII C OTPAaHMYCHHBIMH BO3MOXHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIEHHBIM pekTopoM 28.08.2014.

[Ipunoxenne Ne 1
K pa0oueii mporpaMmme JUCLHUTLTUHBI

14



@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHN S MPOMEKYTOUYHOM ATTEeCTALMH MO
TUCHMIINHE KAHAJTUTHYECKAS] XUMUS M (PU3NKO-XUMUYECKHEe METO/IbI AaHAJIN32»

1. IlepeyeHb KOMIETEHIUIT U 3TANOB UX (POPMUPOBAHMS.

Hnnexc Oran
ConeprxaHne
KOMIIETEHIIUN (hopmupoBaHus
OIlK-2 Cnoco0eH ucnoJib30BaTh CNIeNNATN3HPOBAHHDbIC 3HAHMUSA | TIPOMEKYTOUHBII

(yHIaMeHTAJILHBIX Pa3/ieJIOB MaTEeMaTHKH, (PU3NKH,
XMMHH ¥ OHOJIOTHH /ISl TPOBE/IEHHs HCCIe0BAHMI B
o0nacti OmonH eHepuu, ONOMH(OOPMATHKHI U CMEKHBIX
JUCLHUILIINH (MOJTyJIeH)
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2. Iloka3aresu u KPUTEPUHA OLNCHUBAHUA KOMIIeTeHIINii Ha PA3JHYHBIX 3Talmax ux (l)OpMHpOBaHHﬂ, mKaJda OHcHUBaHUA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpumITOpPHI) OIICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIIETCHIINH «yIOBJIETBOPUTEIHLHO» «XOPOLIO» COTIMYHO»
(moporoBblif) (cpenHmii) (BBICOKHIA)
OIIK-2.4 3HaeT TEOPETUYECKUE OCHOBBI OrtseTnl Ha dopmynupyeT ®opMynupyer 3Haer OCHOBHBIE
XUMHYECKHUX U (PU3UKO- BOpocsl Ne 1, | ocHOBHBIE NPHMHIMIIBI, | OCHOBHEIE NPUHIHUIIBLI, 3aKOHBI U
BraneHue OCHOBHBIME | XHMHUYCCKHX METOJ/IOB aHAIN3a, 3-12, 17-19, 3aKOHBI W METOJBI | IPUHIMIIBL, 3aKOHBI U | METOJBI
METOJIaMH U ITpHeMaMH (3H-1); g; ’ 508'3 2, AHATUTAYECKOW XUMHUM. | METOJIBI AHAJIUTUYECKOU
-40  3a4er N
IIPOBEACHUSA - 1 y AHAJIUTUYCCKOHU XUMHU. Moxet
I I .
OKCIIEPUMEHTAIBHBIX P y XAMHH. 3anuchIBacT IIPUMCHUTDH 3TH
HUCCIEN0BAHUN B CBOEN OTBeTH Ha MATEMaTHU4YCCKUEC SHAHUA UL PCIICHUS
npodeccoHaNbHON Borpocst Ne 1- BBIPAXKECHUS. AHAJIUTUYECKUX
obJacTu. 4,6,11, 12, 3a7ad4.
14-16, 19, 21-
24, 26-30, 38-
41,47, 48, 61-
64, 68 k 3auery
110 pazjaeny 2.
OtBeThl HA
3HaeT CTaHIAPTHBIE METOAUKHA omoocnt No 16 VIMeeT mpeIcTaBICHUE Mepeuncisier PacckassiBaer
KAueCTBEHHOIO U b 2 10, CTaHapTHBIE
33-35.49-57 | © CYICCTBYIOIINX | OCHOBHBIE  METOJIMKH
KonuecTBeHHoro aHanusa (3H- ’ CTAHIAPTHBIX METOIUKAX « r3mK MCTOIMKHM XHMHICCKHX
2) 3a4eTy 1o p XUMIFCCKIX M QU3HUKO- | - hy3pko-XMMHYECKUX
. pasneny 1. XUMHUYECCKUX U (1)I/I3I/IKO' XUMHUYECKHUX METOIOB METOI0B agauia.
XUMHYCECKUX MCTOJZIOB | aHaIM3a. OOBbACHSIET | 3paer npaBuia pacyera
OtBetsl HA aHaausa. NpaBUja pacuera U | pe3ysibTaTOB aHAIM3a U
Borpocel Ne 17, aHaln3a pe3ysbTaToB. | (AKTOpHI,  BJIHAIONINE
18, 25, 31,42, Ha TTOJTYYCHHBIC
58, 59,66 x pe3yIbTaTHL
3a4yeTy 1o
paszeny 2.
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Ymeer 000CHOBaHHO BEIOMpaTh | OTBETHI Ha dopmynupyet ocnobl | Crocoben BrIOpaTh VBepeHHo
ONTHMAIIBHBINA METO aHaiu3a B | BOMpocs Ne 13, | cymectByrommx METOZ aHaIn3a 1A OPHEHTHPYETCH B
3aBHCHMOCTH OT COTEPKAHNA 24,25,27,42 | Xumnueckux U GU3MKO- | PEUICHHUS 3 XUMHYECKUX M (PUBUKO-
OIIPEEIIIEMOr0 KOIHYECTBa, K 3a4€Ty 110 XUMHYECKUX METOLO0B NOCTaBJICHHOM 3a/1a49H. | XxyMUUYECKUX METOIAX

pazneny 1. aHamsa. ananusa. Beibupaer
MPUPOJIBI AHATUZUPYEMOTO
00BbeKTa M OT TPeOOBAHMIA K OTBETHI Ha fgﬁiﬂeiizg?ge:f;
METPOIOTNYECKUM Bompockl Ne 5, p s,
xapakrtepuctukam (Y-1). 8-10, 20, 32,

43-46, 49, 50,

57, 60 k 3auety

0 pazzaeny 2.
Buiajeer HaBbIKaMu MpoBeaeHUs | OTBETH Ha Nwmeer cnabbie ®dopmynupyer stanbl B | CiocoOeH MpoBecTH
Pa3IHYHBIX MmeTonoB | Bompockt Ne 2, | mpencrapienus 06 MpaBujia NpOBEACHUS aHaJIU3 UCCIEAYEMOTO
XHMHUYECKOIo - du3HKO- 14,22, 41 x Tamax U IpaBuiax Pa3IUYHBIX METOJIOB BEIIIECTBA, OIICHUThH
XHMHUECKOro ananu3a (H-1); 3a4eTy 10 NPOBE/ICHNS pasiMuHpX | HANN33, HA PAKTHKE | TOYHOCTH M

paszaeny 1. METOJIOB aHAJTH3A. JIOITYCKAET HEOOJIbIIINE | IOCTOBEPHOCTD

OLITHOKH. MOJTYYCHHBIX

OTBeTHI Ha pe3yIbTaTOB.

Borpocsl Ne 51,

52,56, 67 x

3a4eTy 1o

pasneny 2.
Baaneer METOJAMHU | OTBeTHI HA [110X0 OpHEHTUPYETCS B | 3HaeT yCTPOHCTBO U 3HaeT yCTpOUCTBO
Oe3zomacHOTO  OOpamieHust ¢ | Bonpocsl Ne 15, YCTPOHCTBE U IOPsZKE MOPSZIOK paboTHI Ha AHATUTUYECKUX
XUMHUYECKUMHU BellecCTBaMU U 20, 21, 36, 37 pa6OTI’I Ha Ppas3iInYHbIX HpI/I60pOB, MOXKET
aHAIIMTHYECKUMH  Tpubopamu | X 344€Ty 1O AHATHTHHECCIHX aHATMTHICCKUX TIPOBOJIUTh
(H-2). pasneny 1. npubopax. npu6opax, Ha IPOGOIOATOTOBKY U

MIPAKTUKE JTOMTYCKACT aHaJIN3 XUMUYECKUX
OtseTnl Ha HEOOIIBIINE OIUOKH.

Bonpockl Ne 7,

BE€HICCTB C
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13, 33-37, 53-
56, 65 k 3auery
10 paszzeny 2.

COOJII0ICHHEM
TpeOOBaHMI
TEXHUKHU
0€30IacCHOCTH.

[Hkana ouenuBanus coorBercTByer CTO CIIGI TU(TVY):

Ilo pucummiuHe IMPOMCIKYTOYHAA aTTeCTalust IMPOBOAUTCIA B (I)opMe 3a4€Ta, IIKajJda OLCHHBAHUA — 6I/IHapHa${ (((33.‘ITGHO)), «HEC Sa‘lTeHO»).
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3. TunoBble KOHTPOJIbHBIE 3aJaHNUS /Il IPOBECHUsI IPOMEKYTOYHOM ATTeCTALUN
3.1 Bonpocsl K 3aueTy

Bonpocek! 1/ OlleHKH 3HAHUI, YMEHU M HABBIKOB, CPOPMHUPOBAHHBIX Yy CTYyI€HTA

mo komnerennuu OIMK-2:

Pasznen 1. cKAHAIUTHYECKAS XUMHUS»

1.

2.

10.

11.

12.

13.
14.

15.
16.

17.
18.

CylmHOCTh TpaBUMETPUYECKOr0 aHaimu3a. MeToJbl OTFOHKHM M ocaxiaeHus. Kparkas
XapaKTEePUCTHKA OCHOBHBIX CTAJIMI B METOJIC OCAXKICHUSI.

[lpyHIMIT ~ BBIYUCICHUS  PE3yJbTATOB  TIPAaBHUMETPUYECKOro  aHaimza. [loHsTHe O
IpaBUMETPHUECKOM (haKTope.

Ocaxpnaemas 1 TpaBuMeTprueckas Gopmal ocazka. TpeGoBaHus, NPeIbIBISIEMbIC K HAM.

TepmonuHaMuueckass M KOHIICHTPALIMOHHAs KOHCTAaHTa PACTBOPUMOCTH (IPOU3BEICHUE
pacTBopuMocTH). PacTBOpHMOCTB Ocajka.

. YcnoBue o00pa3oBaHHsS M PACTBOPEHUS OCAJKa. YCJIOBHE KOJMYECTBEHHOI'O OCAXKICHUS

OIpCaAC/IAICMOI 0o HOHaA.
PaCTBOpI/IMOCTL ocCaJlka B €0 HACBIIICHHOM PAaCTBOPC IMPU OTCYTCTBHUU M30bITKA oCauTeCiA u
IIpu M30BITKE oCcaauTcClid.

. BnustHue mocTOpOHHHUX 3JIEKTPOJIUTOB (MOHHOM CHUITBI pacTBOpa) Ha pacTBOPUMOCTH OCaJIKa.

«Comneoit 3pdexTy.
BiusiHe TeMmiepaTyphl 1 IPUPOJIBI OCAJUTENS HA PACTBOPHUMOCTD OCAJIKA.

. Bnusaue pH U KOHKypUpYIOIIMX peakIMil KOMIUIEKCOOOpa30BaHUSI Ha PacTBOPUMOCTH

ocajJiKka (KaueCTBEHHBIH acIeKT).
YcnoBus nonydeHus: KpUCTaUIMYeCKuX ocankoB. CrocoOwl yKkpynHeHus yacTtuil. CtapeHue
(co3peBaHue) KpUCTALTHYECKUX 0CaaKOB. OcaxkIeHHE U3 TOMOT€HHBIX PACTBOPOB.
VYcnoBusa mnonydeHus amop@HbIXx ocaakoB. OOpazoBaHUE U KOAryJslMs KOJIIOMIHBIX
pactBopoB. [lentuzanus ocanka.
3arpsi3HEHUE OCaAKOB MpuUMecsIMH. Buasl coocaxaeHus: aacopOLus, OKKIO3Ms,
nzomoppusm. [locneocaxxnenne. CrnocoObl YMEHBIUIEHHS] COOCAXKACHHUS.
dunbTpoBaHUE 0CaIKOB. Buibl puiabTpos.
[IpombiBanme ocankoB. TpeOoBaHMs, TPEABABISEMBIE K JKUIKOCTH ISl TPOMBIBAHUS
KPUCTAJUNINYECKUX U aMOP(HBIX OCATKOB.
BricymmBanue u mpoKaiuBaHUE OCAIKOB.
[TpuHIMNMaTBHBIE OCHOBBI METOAOB TPaBUMETPHUECKOro ompeneneHus. Cxema aHanusa,
ypaBHEHHUE PEeaKIHii, CTPYKTypa OcajKa, 000CHOBAHHUE YCIOBHI MOJYYCHHS OCAKIAEMON 1
rpaBUMeTpHUecKOi (GopM ocajaka (YHUCICHHBIE 3HAYEHHsI PpELeNnTypbl HE 3alOMMHATh),
MIPUHITUIIB 3aTPSA3HEHHST 0CAJIKa ¥ MEPHI 110 €T0 YCTPAHEHHUIO, BBIOOP MPOMBIBHOM KHUIKOCTH,
BBIUMCIIEHUE PE3YyJIbTATOB aHAIN3A [IPU ONPENIETICHNH CIETYIOIINX BEIIECTB:

a) Oapus B BUJE cyibdaTa Oapus;

0) cepbl B paCTBOPUMBIX CyJib(aTax;

B) KaJIBIHsI OKCAJIATHBIM METOJIOM;

r) Maraus (ocaTHbIM METOAOM;

1) KaJIbIUS K MarHUs TIPH COBMECTHOM TIPHUCYTCTBUH;

€) HUKEJs B CTally;

) aJIFOMHHHUS (OCaIUTENb — TUAPOKCH]] aMMOHUS; 8-OKUXUHOJIHH);

3) kene3a B conu Mopa (ocaaurtenb — THAPOKCH] AMMOHHSA);

M) XJOpa B paCTBOPUMBIX XJIOpUIaX.
CymHocTs TuTpuMeTpudeckoro ananusa (TA).
TpebGoBaHust K peakIusM, UCTIONb3yeMbIM 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 mnoHsAiTUSE TA: TUTpOBaHMWE, CTaHOAPTHBIA pPacTBOpP, THUTPAHT, TOYKA
HKBUBAJICHTHOCTH, KOHEYHAsI TOUKAa TUTPOBAHUS, HHIAMKATOP, SKBUBAJICHT, YUCIO U (HAKTOp
9KBHMBAJICHTHOCTHU.

CriocoObl  NPUTOTOBJIEHUS  CTaHAAPTHBIX  pacTBOpoB.  PacueTsl, CBsA3aHHBIE C
IIPUTOTOBJIEHUEM CTaHIAPTHBIX PACTBOPOB.

[lepBuyHbBIe cTaHAAPTHI (YCTAaHOBOYHBIE BEUIECTBA) M TPeOOBaHUSA, MPEABABISIEMbIE K HHUM.
Bropuunble cTanapThl, GUKCaHaIbI (CTAaHAAPT-TUTPHI).

CrniocoObl OT/IETBHBIX HABECOK U MUIIETUPOBAHUS.

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALMK CTaHIapTHBIX paCTBOPOB.

Knaccudukanus THTpUMETPUUIECKUX METOOB IO THUITY PEAKIIMU TUTPOBAHMS U 1O TEXHUKE
TUTPOBAHUS.

CymHOoCTh MPSMOT0, 0OPAaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynpTaToB mpsAMOro, OOpaTHOIO THUTPOBAHUS M TUTPOBAHUS 3aMECTUTEIIS.
[IpuHIMI SKBUBAJIEHTHOCTH (3aKOH 3KBUBAJIEHTOB).

CymHOCTh METOAA KUCIIOTHO-OCHOBHOT'O TUTPOBAHHS.

Pacuer 1 noctpoeHne KpUBOM TUTPOBAaHUS CUJIBHON KHUCJIOTHI (OCHOBaHMS) CTaHAAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Pacuer u moctpoeHue KpuBOM TUTPOBAaHUS CIa0OM KHUCIOTHI (OCHOBaHHUS) CTaHAAPTHBIM
PacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Cka4yok TUTpOBaHUA M (DaKTOPHI, BIMAIONINE HA €0 BEJIWYHHY. Pacder ckauka THTPOBAaHUS
IIPY 3a/1aHHOM IOy CTUMOM MOTPEIIHOCTH TUTPOBAHUS.

KucnorHo-ocHOBHBIE HHAMKATOPBI. IOHHAs TEOpUs HHAUKATOPOB.

WHuTepBan mepexona OKPAcKH [BYXLBETHBIX WMHIMKATOPOB M IIOKA3aTeslb TUTPOBAHMS.
[IpuHUMI BEIOOpa KUCIIOTHO-OCHOBHOTO MHIUKATOPA.

CymHoOCTh MeTOAa OCAJMUTEIBHOTO TUTPOBAaHUSA Ha IPUMEPE apPreHTOMETPUYECKOIO
TUTPOBAHUS.

Omnpenenenue XJIOPUI-MOHOB METOJOM apreHTOMETPUYECKOI0 THTPOBAaHUS IO CIIOCO0Y
Mopa, @onbrapaa u dasuca.

CymHOCTh METOAA KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

Kommnexkcon II (B4TVK) xommnekcon III (B4TA) m ux cBoiictBa. POpMBI HOHHOTO
cocrostaus 3/{TA B 3aBucumoctu ot pH pactBopa.

[IpuroroBnenue u cranaapTusanus pacrsopa 3/[TA, ycTaHOBOUHBIE BEILIECTBA.

Peakiun xommiaekcooOpa3oBaHUS MOHOB MeTaioB paszHoro 3apsna ¢ I4TA CrpoeHue
KOMILUIEKCOHATOB METAJUIOB.

@DaxTOpHl, BAUAIOUIME HA yCTONYUBOCTh KOMIUIEKCOHATOB METAJLJIOB.

MeTannoXpoMHble MHAWKATOPbl W TMPUHIMUIN UX JEHCTBUS Ha INPUMEPE 3PUOXPOMOBOTO
yepHoro T.

TexHuka KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHUSA: NpsIMOE OOpaTHOE, KOCBEHHOE
TUTPOBaHME, TUTPOBaHUE 3aMmecTUTeNs. [IpuMepsl U pacuer pe3ynbTaTOB TaKUX CIIOCOOOB
TUTPOBaHUA (ONpEJe/IEHNE WOHOB IIMHKA, MarHus, aHMOHOB, OPraHUYECKUX COEIMHEHUH,
KECTKOCTH BOJIBI).

CymHOCTh METOAa OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUSI.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUM M OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIN
notenuuan (OBII). Ypasuenue Hepucera.

CranpiapTHBIA, HOpMaJIbHBIN U yCIOBHBIN ((popmanbHbIi, peansHbliil) OBII.

®axtopsl, Biusgiomue Ha BennuuHy OBII (pH pactBopa, oOpa3oBaHue MaiopacTBOPUMBIX
COCTUHEHUH U 1p.).

Pacuer un noctpoeHne KpUBBIX OKHCIUTEIBHO-BOCCTAHOBUTEIIBHOTO TUTPOBAHHS.

CKayoK TUTPOBAHMS B METOJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS U (DaKTOPHI,
BIIMSIOIINE HA €TO BEJINYHHY.

Wuaukatopel B METOJIE OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBaHMSA: OOpaTHMBIE,
HeoOpaTumble, crieruduaecKue.
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49.
50.
51.
52.
53.
54.
55.

56.

57.

[Tepmanronatomerpusi.  CrangapTHeii  pactBop  KMnOs, €ro  OPUTOTOBIICHHE,
CTaHJapTU3aLUs U XpPAHECHHE.

OmnpeneneHre  BOCCTAHOBUTENEW  METOJIOM  MPSAMOrO  IEpMaHTaHATOMETPUUYECKOIrO
tutpoBanus (Ha npumepe Fe(1l)).

Omnpenenenyue OKUCIUTENEH METOAOM OOpaTHOrO MEepMaHTaHATOMETPUUYECKOTO0 TUTPOBAHUS
(1a npumepe MnQOy).

[TepmanranaTomMerpuueckoe orpezeseHue HMOHOB METaJJIOB, o0pa3zyronmx
MajlopacTBOPUMBbIE OKCaJIaThl, METOJIOM TUTPOBaHUA 3amectutens (Ha npumepe Ca(ll)).
Wonomerpus. CTanaapTHEI pacTBOp Hoza (I2), IPUrOTOBICHNUE, CTAHAAPTH3ALIHS.
ﬁOﬂOMeTquecxoe omnpeJieseHue BoccTaHoBuTenen (Ha npumepe As(111)).

Wonomerpusi. CTangapTHbIN pacTBop THOCYIbhaTa HaTpus (Na2S203), €ro HPUTOTOBIICHHE,
CTaHJapTU3aLUs U XpaHEHHE.

HMonomerprdeckoe omnpeielicHie OKUCIUTENei Croco6oM THTPOBAHHS 3aMecTUTeNns (Ha
npumepe As(V), Cu(ll); cunbHBIX KUCIOT; HOHOB MeTaiuioB (Ba(ll), Pb(Il)), oOpa3yromux
MajopacTBOPUMbIE XPOMATHI).

Huxpomarometpusi. Onpenenenue Fe(1l).

Pa3pen 2. «PU3NKO-XMMHYECKHE METOAbI AHAJIN32»

l.
2.

* N

10.

12.

13.
14.

15.
16.
17.

18.
19.
20.
21.
22.

23.

DNEKTPOHHBIE CIIEKTPBI MOTJIOLIEHUS MOJIEKYJI.

OcHOBHOI 3aKOH cBeromnonomennusa. OnTudeckas INIOTHOCTh. [IpaBuio agiuTUBHOCTH
ONTHUYECKUX IUIOTHOCTEM.

[Tpo4HOCT OKpALIEHHBIX COEIMHEHNN U €€ BIUSHUE HA YyBCTBUTEIBLHOCTb U TOYHOCTh
(GhoTOMETPUUYECKHUX OTPEICTICHUH.

ITocTosIHCTBO cOCTaBa OKpaIIeHHBIX coeqnHeHul. [IpnunHbl HapylIeHus cocTaBa u
yciioBusi OTOMETPUPOBaHMS, 00ECTIEUNBAIOLINE OTHOCUTEIBHOE IIOCTOSIHCTBO COCTaBa
OKpAILLEHHBIX COEMHEHUH.

CrniexktpodoTomMeTpruecKuii 1 (POTOKOIOPUMETPHUECKUI aHanu3bl. Pa3muune.
IIpenmyiectso.

CriexktpanbHast 007acTh, B KOTOPOW HEOOXOIUMO IPOBOIUTH (DOTOMETPUIECKOE
onpezeneHue. Bo3MokHble BapUaHTBI.

Csero¢unbTtpbl. HazHauenue u npasuiia ux BelOoOpa.

Br16op pearenTa 11 nmpoBeaeHus poromerpuyeckoro ananusa. Kputepuu Boioopa.
Bnusuue pH pactBopa Ha pe3ynbTaThl ((OTOMETPUUECKOTO ONPEAETICHHUS.

Br100op onTuManbeHbIX yCIOBHIA TPOBEAEHUS (POTOMETPUUYECKOTO aHAIN3a.

Mexanu3m Bo3HUKHOBeHUs MK-ciekTpoB.

Kakue Tunsl kojeGaHuii MOTyT NpUCYTCTBOBATh B MoJieKyie? Kakue konaeOaHus aTOMOB B
MoJIeKyJIe nposiBisitores B K- cnekrpe.

VYerporictBo u npuHnun Aevicrsust K- ciekrpomerpa.

Oxapaxrepusyiite ncrounuku UK — uznyuenus. Kakue tpeboBanus k HUM
IIPEbABISAIOTCS.

XapakTepuCTUYECKUE YACTOThI, OT Yero 3aBUCUT ux nonoxenue B UK — cnexrpe?

UYro Takoe “o0yacTh OTHEUATKOB NanblieB”? JIJig 4ero oHa UCTIOIb3YeTCs.
KauecTBennsiit ananus metoaom MK — cnekrpockonuu. Kak mpoBoauTcs onpeaeneHue
Ka4eCTBEHHOT'O COCTaBa CMECHU BEIECTB, ACHTU(UKAIIUSI YUCTOTO BelecTBa?
KonnuectBennbiid anamm3 Meto oM K- crieKTpoCKOmuu 0JTHOrO BEMIECTBA U CMECE
BEIIECTB.

IToHgaTHe MTFIOMUHECIIEHIINH.

Knaccugukaius MeTo/10B JIOMUHECHIEHTHOTO aHAIN3A.

Chopmynupyiite mpasuio Ctokca — Jlommerns.

CBs13b MEX/ly CIIEKTPOM IMOIJIOIIEHHUS U JIIOMUHECLIEHIINN MOJIEKYIbl. [IpaBuio
3epKajbHOU cuMMeTpuu (mpaBuio JleBmurHa).

Bunpl TymeHns IIOMUHECIIEHIIMH.
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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.
49.
50.

51.
52.
53.
54.

55.
56.

57.
38.
59.
60.

61.
62.

KBaHTOBBIN BBIXOJ JOMUHECIIEHIIMU. [TyTH ero noBsIeHusl.

Omnpenenenne KOHLUEHTPALUU BELIECTBA 10 €T0 JTIOMUHECLEHINH.

MexaHn3M BO3HUKHOBEHMSI aTOMHBIX SMUCCUOHHBIX CIIEKTPOB.

[[IuprHa crieKTpanbHOM JIMHUKM. BuUAbl yIIMPEHUs CIIEKTPAIBHON JTMHUU.
AHaJIUTUYECKUN CUTHAI 711 KAYECTBEHHOI'O ¥ KOJIMYECTBEHHOI'O CIIEKTPAJILHOTO aHAIN3A.
CrniexkTpanbHble IOMEXH, BIUSAIONINE HA UHTEHCUBHOCTD CIIEKTpaJIbHOM JIuHUU. [1yTn nx
y4era.

DU3NKO-XUMUYECKUE TIOMEXH, BIUAIOLIME HA HNHTEHCUBHOCTD CHEKTpaIbHON TuHuM. [Tyt
UX YCTPaHEHHUS.

Crioco6b! onpeieIeHnst KOHIIGHTPALUU B SMUCCHOHHOM CIIEKTPAJIbHOM aHAJIH3E.
dortometpus wiameHu. OCOOEHHOCTH U ITPEUMYIIECTBA 3TOT0 METO/a.

Atomuzatopsl. X posib B aTOMHO-3MHUCCUOHHOM aHAJIN3E.

[Tnams Kak UICTOYHUK BO30YKJI€HHS] SMUCCUOHHBIX CIIEKTPOB, KOTJja HCIOJIb3YyETCs.
IIpenmy1uecTBa U HETOCTATKH.

OnexkTpuyeckas Ayra ¥ UCKpa Kak MCTOUHUK BO30YKIEHHUS YMUCCUOHHBIX CIIEKTPOB, KOT/Aa
ucnoiap3yrores. IIpenMyiecTsa u HEIOCTATKHU.

WMH1yKTUBHO- CBSI3aHHAsS IU1a3Ma KaK UCTOYHUK BO30YKJI€HHSI SMUCCUOHHBIX CIIEKTPOB,
Korja ucnoias3yercs. [IpenmyniecTBa u HeAOCTaTKU.

OCHOBHBIE THIIbI CIIEKTPAIbHBIX IPUOOPOB, MPUHILIMIT UX ASUCTBUS U Ha3HAUCHHE.
MeTtonbl peructpanuu criekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJAOCTATKHU.

Bunbl paioakTUBHOTO U3JIy4YEHUS U BUJIbl PaJMOAKTUBHOIO pacnana.

3aKoH paMOaKTUBHOTO pactiaja. Jaiite onpeaeneHrue MOCTOSIHHOM pacmaja, nepuoja
noJrypacrnaza.

Ha xakux mexaHu3max B3aMMOJEHCTBUSI U3JIyUYEHHUS C BEIIECTBOM OCHOBaHbI BaKHEMIINE
METO/Ibl PETUCTPALMH U3ITydeHUs. Y CTPOMCTBO U IPUHIMUI IEUCTBUA cueTunKa I 'elirepa.
KonuuecTBeHHOE onpe/iesieHne 3J1IEMEHTOB 110 UX €CTECTBEHHON paJiOaKTUBHOCTH.
Mertobl, OCHOBaHHbIE HAa HCKYCCTBEHHOM (HaBeICHHOMN) paluOaKTUBHOCTH.
AKTHBaIIMOHHBIN aHanu3. [IpeumyiecTBa 1 HEAOCTaTKU METO/1A.

Pagunomerpuueckoe turpoBanue. CyIIHOCTb, IPEUMYIIECTBO U HEAOCTATKU METOAA.
Merton u3oTonHoro pazoasieHus. OcoOEHHOCTH, TPEUMYIIECTBO U HEJJOCTATKH METO/IA.
Crioco6b! ki1accuukamy XxpoMaTorpauuecukx METOJ0B aHAIU3a.

Bunpr xpomarorpamm. Crioco0 ux npeacTaBieHusl.

Xpomarorpaduuekue mapameTpbl, XapaKTepU3yIolIre MOBEACHNE BeIECTBA.
KunkocTtHas pacnpeenuTenbHast XpoMaTorpadust U €e OTINYKE OT IKCTPAKIUH.
CymHocTs HOHOOOMeHHOH XpoMaTorpaduu. NOHUTH U UX PU3HKO-XMMUYECKHE
CBOMCTBA.

OcaniouHast XxpomarorpaQus 1 ee BapHaHThl.

CymHOCTh ¥ BUJIbI Ta30BOM XxpoMaTorpaduu. MexaHu3mbl pa3ieacHusl.

["a30BBIii XpoMaTorpag 1 ero OCHOBHBIE Y3JIbl.

JleTexTopsl, UCHIOIB3yEMBIE B Ta30BOM Xpomarorpaduu. Katapomerp. YcrpoiictBo 1
001aCcTh IPUMEHEHUS.

VYceTpoicTBO U 0071aCTh MPUMEHEHHS JTA3MEHHO-MOHU3aLMOHHOIO AETEKTOpA.
[TpumeHeHue ra30Boi XpoMaTorpaduu st KaUeCTBEHHOTO U KOJTMYECTBEHHOTO aHaIN3a.
AHaJIUTHYECKHUE CUTHATIBL.

Knaccugukarus 31eKTpOXUMHUYECKIX METO/I0B aHAJIH3a.

[Tpsimast moTeHIIMOMETpHS (MOHOMETPHUS).

[Torennromerpuueckoe TuTpoBanue. CrocoObl HAXOXKAECHUST KOHEYHON TOUKU
TUTPOBAHUS.

[Monsiporpaduueckuii ananus. Bua nonsporpaduueckoil kKpuBoid. OcTaTOUHBIH,

b dy3noHHBIN, MpeaeabHbId JU(PGy3nNOHHBIN TOKH.

OcHOBa Ka4ueCTBEHHOTO nossgporpapudeckoro ananusa. [lomsiporpaduueckuii cnexrp.
KonuyectBennslit nonsporpaduyecknii ananms. CriocoObl HAX0XKACHHUS KOHIIEHTPAITHH.
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63. Bunasl coBpemenHoi nossiporpadun (muddepernranbaas, pa3sHOCTHAS, THBEPCUOHHAS).

64. AmnepomeTpuyeckoe TUTpoBaHue. @OpPMBbI KPUBBIX TUTPOBAHUSI.

65. OCHOBBI KyJIOHOMETPUYECKOT0 aHaau3a. Anmaparypa ajisi IpOBeACHUS
KYJIOHOMETPUYECKOIO aHAJIM3a.

66. Ilpamas kynmonomerpus. OnpeaeneHue BbIXoaa Mo TOKY.

67. CymHOCTb KYJOHOMETPUYECKOTO TUTpOBaHUsl. OCOOCHHOCTU U JJOCTOMHCTBA 3TOTO
MeTo/a.

68. Merposornyeckrue 1 aHATUTUIECKAE XapAKTEPUCTUKU (PU3NKO-XUMHUECKUX METOOB.

4. 3agaHus 1J151 KOHTPOJIBHBIX PadoT.

KonTtpoabnas padora Nel.

Bapuanr 1.
1. 13 obOpasma TexHudeckoro cyibpuaa HaTpus, maccoit 0,2135 r mocrne psga omeparuit
nosydeHo 0,4621 cynbdara Gapusi. BeraucianTs MaccoByr 010 Cyib(puIa HATPUS U CEPHI B
oOpasiie.
2. Kakoii katuon OyjaeT ocakaaThCsl MEPBBIM MPHU MOCTENEHHOM MPUOABICHUU Pa30aBICHHOTO
pacTBopa cyib(dara aMMOHHS K pacTBopy, coaepxamemy 20 mr/im noHoB Oapus u 500 mr/n
noHoB cBuHIA? [lpu Kakoil KOHIEHTpauuu cyib(aT-uOHOB HAYHETCS OOpa3OBaHUE BTOPOTO
ocanka? Jlns BaSO4 ITP°=1,1-10"'°. Jina PbSO4 IIP°=1,6-107%.
3. Bepruucauts pactBopuMocTh xpomara Oapus (BaCrO4) mpu pH = 1. CpaBHuth c
pactBopuMocThio B Boje. Jms BaCrO4 TIIP° = 1,2:10'°. Crynenuarsie koHCTaHTHI
nuccoranuu XxpomMoBoi kuciaotel (H2CrO4):K; =1,6- 10" u K2=3,2-10".

Bapuanr 2.
1. Kakoit o6bem 0,2M pactBopa H>oSOs TpeOyercs mist ocaxkiaeHus Oapusi M3 pacTBOpa,
coaepxariero 2,5 r BaClo-2H,0?
2. Cmemanu 220 mi 0,001M pactBopa xiopuaa kaiasius 1 130 mur 0,002M pactBopa okcanaTa
aMMOHHUs. Berunciuts Macey kanpuus B pactope. s CaC20s T1P° =2,3-107.
3. BeraucnuTh pacTBOPUMOCTH Ocajaka xjopuaa cepedpa B 0,01M pacTtBope CONSTHOM KUCIOTHI C
yu8TOM 00pa3oBaHMs XJIOPUIHBIX KoMIIekcoB cepebpa. Jlns AgCl ITP° = 1,8-107'°, Tlonnsie
KOHCTaHTHl ycToiunBocTH Kommiuekcos: Pi=1,0:-10° u B2 =1,0-10°.

Bapuanr 3.
1. 0,20 r crmuaBa, coaepxaiero mo Macce 20% cepebpa, pactBopunu. Mouwl cepebpa u3
nostydeHHoro pactBopa ocanuiu 0,30M pactBopom KCIl. Kakoit 06beM ocaautens moTpedyeTcs
JUIs 3TOM oneparuu?
2. KakoBa OyneT notepst Macchl ocajka cysbdara cBUHIA pu npombiBanuu ero 200 ma 0,003M
pactBopa (NH4)2S04? Jins PbSO4 TIIP°=1,6-10%.
3. Boeruncnouth pactBopuMocth ocaaka AgSCN B 0,01M pactBope NH4SCN ¢ yuetom u 6e3
yueta KommiekcooOpasoBanus. Jlngs  AgSCN  IIP° = 1,0-10'2. TlonHble KOHCTaHTHI
YCTOMYMBOCTH POJAHUIHBIX KOMIIEKCOB cepebpa: Pi1=15,6-10% u B2 =3,0-10°%.

Bapuanr 4.
1. BerunciauThe Maccy HaBECKM CUIIMKaTa C MacCOBOM JoJiel KpeMHUs 18%, KOTOpyI0 HYKHO
B3sTh Jutst moydenus 0,0724 r npokanennoro ocaaka SiOa.
2. TIpu KaKoif KOHIIEHTPALHUH LIeIOYM HAYHETCSA OCaKAeHHe I'MapoKcuaa Maraus u3 1,2-102M
pactsopa xjopuaa marausa? Jlng Mg(OH), ITP° = 6,0-1071°,
3. Beruncnuth pactBopuMocTh okcanarta kanbius (CaC204), ecniu pacTBOp HaJ OCAAKOM HMEET
pH = 3 wu wu30biTouHyr0 KOHIEHTpanuio okcamat - woHoB 0,01 momw/m. [ms CaCy04
IIP° = 2,3-10°. CrymeHuaTble KOHCTAaHTHI AMCCONMANUU maBeneBoil kucnothl (H2C20a):
Ki=5,6:102 u K2=5,4-107.
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Bapuanr 5.
1. MaccoBas nons cepsl B yrie coctaisiet 0,5%. Kakyto HaBecKy yriiss HEOOXOAMMO B3ATh IS
aHanu3a, yToOs! nomyuuts 0,19 r ocaaka cynsgata 6apus?
2. 5,0 mn 0,05M pactBopa cepHOW KHCIOTHI pazbaBwim 10 1,0 m w 3arpatwnm 300 mu
MOJIyYeHHOTO pacTBopa Ha npombiBanue 0,40 r ocaaka cyibdara Oapus. Beraucants MaccoByto
JIOJTIO PaCTBOPEHHOT0 OCaJKa, CUUTas HachllleHue pacTBopa noyHbiM. s BaSO4 I1P°=1,1-10"
10

3. Berancnuth pacTBOpUMOCTH cyib(dara O6apus: a) B Boae; 0) B 0,1M pactBope HCI (yuects
Bnusaue pH). [Ins BaSO4 ITP°=1,1- 10"'°. KoucranTa muccormanmn HoSO4 Kz = 1,2-1072.

KonTtpouabnas padora Ne2.

Bapuanr 1.
1. Kaxoii 0658M pacTBopa ¢ MaccoBoii goseit NH3 12% u miotHoctsio 0,95 r/em® Tpebyercs ms
npurotosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP HNPUTOTOBICHHOTO pacTBOpa
aMMuaka 1o xji0poBoaopoHoi kuciore (TnuyHcl)?
2. K 20,00mn ananusupyemoro pactBopa NaxCOsz nmpuwmwim 30,00mn 0,2040M cranaapTHOrO
pactBopa HoSOs4 u ymanumu CO; xunsuenueMm. Ha TuTpoBaHMe ocTaTKa KHUCIOTHI MOIILIO
15,12mn  cranpaptHoro pactsopa NaOH. VYcranoBneno, uto 1,000mn pactBopa NaOH
skBuBajeHTeH 1,010mn pactBopa H>SO4. Beruucnuts mosnsapuyro konueHntpanuio NaxCOsz B
aHAIM3UPYyEeMOM pacTBope. Hanummre ypaBHEeHUS peaKilHii.
3. Paccuutath u noctpouth KpuByto tuTpoBaHus 10ma 0,1M pactBopa NH4OH (st NH4OH
K=1,76.10) 0,1M pactBopom HCI. Pacuer BHIIOIHHUTH A TOUeK, Koraa pobasneno 0; 99.9;
100; 100,1% TtHuTpaHTa OT YKBUBAJICHTHOTO KoJIM4decTBa. BeiOparh nuankatop. Kakyro okpacky
MMEEeT HHIUKATOP B HAYaJIbHOW U KOHEYHOM Touke TuTpoBanus (KTT)?

Bapuanr 2.
1. Kakoit 00bEM BOABI HYKHO 100aBUTH K 1 11 pacTBopa ¢ maccoBoit nosneit HNOs 30%, utoOsr
nosyuuts 3% pactBop?
2. HaBecky cMecu MuHepaibHbIX cojielt Mmaccoit 0,9500 r BHecan B pacTBOp IIEIOYM U OTOTHAIU
NHs, nponyctus ero B 50,00mn 0,2060M pactBopa HCl. Ha TuTpoBaHHe OcCTaTka KHCIOTBI
nonwio 6,25mi 0,2010M pactBopa NaOH. Berunciants MaccoByto 10110 a30Ta B CMECH.
3. Iloctpouts xpuByro tutpoBanus 10 ma 0,1M pactBopa HNOs; 0,IM pacrBopom NaOH.
Pacuer BemmomHWUTE ayg Touek, koraa mgoGasieno 0; 99,9; 100; 100,1% turpanta ot
HKBUBAJIEHTHOI'O Koiu4ecTBa. BriOpath uHanmkarop. Kakyro oOkpacKky HMMeeT HHIUKATOp B
Ha4YaJIbHOW U KOHEYHOUN TOYKE TUTPOBAHUS?

Bapuanr 3.
1. Kakoit 066ém 5M pactBopa H2SO4 cnenyer no6aButs k 51 0,1M pactBopa, 4ToObI HOTYUUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asumnu 25,00m1 0,1132M pactBopa NaOH u kumnsiueHuem yaamim
NH;s. Ha tutpoBanue ocratka NaOH nonio 5,70mn 0,1347M pactBopa HCL. Beraucnuts maccy
(NH4)2SO4 B pactBope.
3. [octpouts kpuByto tTutpoBanust 10 mu 0,1M pactBopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJTHUTH I TO4eK, koraa godasieno 0; 99,9; 100; 100,1% TuTpaHTa OT SKBHBAJICHTHOTO
KonuuecTBa. BeiOpaTh nnankaTop. Kakyro okpacky nuMeeT HHAMKATOp B HaYaJIbHOM U KOHEYHOI
TOYKE TUTPOBAHUA?

Bapuanr 4.

1. Kakoii 00béM Boabl HykHO no00aButh K 0,111 0,38M pactBopa KOH, 4Tt0o6bl momyuuTh
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
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2. IIposenu peakuuto 0,30r cmecu ¢ maccoBoit nose Na,CO3 37% u NaOH 42% ¢ 25mi 0,24M
pactBopom HCI. Kaxkoit 06sém 0,11M pactBopa NaOH mnoiinér Ha THTpOBaHME H30BITKA
KHUCJIOTHI?

3. Hoctpouts kpuByto tTutpoBanus 10 mi 0,1M pactBopa HC1 0,1M pactBopom NaOH. Pacuer
BBITIOJIHATH JUIsl TOYEK, Korga jpo6asieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KonuuecTBa. BeiOpaTh nnankaTop. Kakyro okpacky MMeeT MHAMKATOp B HaYaJIbHOM U KOHEYHOM
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoii 06séM pacTBopa ¢ MaccoBoit moneit HxSO4 4,9% u mnotnocTsio p=1,0 r/cM® Hy)HO
no6aButh k 101 0,1H. pactBopa H2SO4, uyTo6s1 momyuuts 0,1M pactBop?
2. Kaxkoii 0o6bém 0,10M pactBopa HCIl Tpebyercs B3aTh Ui HEWTpamu3alil aMMHaKa,
Beiiesiemoro u3 0,5000r BemecTBa ¢ MaccoBOil jgoiiei azota 4%, 4TOOBI HAa THUTPOBAHUE
u30beiTka HCI momwto 5,0mi 0,11M pactBopa NaOH?
3. Iloctpouts kpuByto TutpoBanus 0,1M HNOs3 pacteopa 0,1M pactBopom NaOH. Pacuer
BBITIOJTHUTH JUIsl TOUEK, koraa nobasieno 0; 50; 99,9; 100; 100,1% TtuTpaHTa OT SKBHBAJICHTHOTO
KoJnuecTBa. BeiOpath uHauKaTop.

KontpoabHnas padora Ne3.

Bapuanr 1.
1. K 0,2132 r pyast ¢ maccoBoit goneit MnO; 8,68% nobaBunu cepHyro Kucioty u 19,65 mn
0,12151. pactBopa H2C204. Kakoit 06bem pactBopa KMnO4 molaeT Ha TUTpOBaHUE M30BITKA
H2C204, ecniu mo manHbiM apyroro ananuza Ha 25,00 mu pactBopa H2C2O4 upmer 21,44 min
pactBopa KMnO4? Hanuuure ypaBHEeHUs peakLuid.
2. PaccuuraTh moTeHuMan Al cTeneHu OTTUTpoBaHHOCTH T = 90%; 100% s TUTpOBaHUSA
pactBopa 1maseneBodl kuciaotbl (H2C2O4) cTaHmapTHBIM pacTBOpPOM II€pMAHraHaTa Kaylus
(KMnOy).
3. YpaBuenne Hepucra. @opmanbHblii moTeHuan. Biausane o06pa3oBaHus TPy IHOPACTBOPUMBIX
COeIMHEHUI Ha 3HaUeHUE MOTeHIMaa (0caJoK 00pa3yeT BoccTaHOBIEHHAs hopMa maphl).

Bapuanr 2.
1. K pactBopy, conepxatmemy 0,2268 r KCIO3 no6asunu 48,35 ma 0,1980M pactBopa FeSOq4 ,
Ha TUTpoBaHME U30bITKa KoToporo nouuio 11,27 miu 0,1088H. pactBopa KMnOa.
Beruucauts maccoByto oo KClO3 B cmecu. Hanmcats ypaBHEeHUsI peakifuil.
2. PaccunTaTh NOTEHLMAN B TOYKE 3KBUBAJICHTHOCTH IpU TUTpoBaHMHM FeSO4 nmepmanranarom

kamus KMnOgs. E° =+1,51B. E° =+0,77B.

MnO,” H* |Mn** Fe* | Fe**
3. I/IH,I[I/IKaTOpLI B MCTOAC OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHOIO THUTPOBAHUA: O6paTI/IMLIe,

HeoOpaTtumele, crienupuyeckue. [IpuBectu npumepsl.

Bapuanr 3.
1. Ha tutpoBanue Fe?* B ananusupyeMoM pactBope, NpurotosieHHoM 13 0,2012 T pybl, OO
18,48 min 0,1015H. pactBopa KoCr20O7. Beruncnute MaccoByto aomto FerOz B pyae. Hamucars
YPaBHEHUE PEAKIUH.
2. Paccuurath NOTEHIUAI B TOUKE SKBUBAJIEHTHOCTH TIpy TuTpoBanuu Fe" pacropom K>Cr,07.

E° =+0,77B. E° =+1,33B.

Fe* /Fe** Cr20727,H+/Cr34r

3. OOpaTtumMble OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE WHANKATOPHI. [IpaBuio BeiGopa. [IpuBectu
IIPUMEPBHL.

Bapuanr 4.
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1. 0,2716 r cTasbHON MPOBOJIOKK PACTBOPHIIA B KUCJIOTE M Ha TUTpoBaHHE pacTBopa xene3a(ll)
3arparuin 41,75 man 0,113 1H pactBopa KMnOs. Beraucnute MaccoByo 70110 Jkene3a B o0pasiie
npoBoJioku. HanucaTh ypaBHEHUE peakiyH.

2. Paccuntarh moTeHIMal B TOYKE 3KBHUBAJIEHTHOCTH IPU TUTpOBaHUU pacTBopa keneza (II)

nepmanranatoMm kanust KMnQOs. E 0 =+0,77B. E° =+1,51B.

Fe*t Fe* MnO,” ,H™ | Mn**
3. YpaBuenue Hepucra. @opmanbHbIi noTeHnnal. BiausHue o6pa3oBaHus TPYIHOPACTBOPUMBIX

COCMHEHUH Ha BEJIMYMHY MOTEHIMAIA (0Ca 0K 00pa3yeT OKHCIeHHas (hopMa mapsl).

Bapuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBori kucinotel (H2C>04) momuto 24,25 mu pactBopa
nepMaHraHara kanaus. BelumcinTe HoOpMasibHyr0 KoHUEHTpamuio KMnOs4, tutp KMnOs.
Hamnucatp ypaBHEHUE peakuH.
2. PaccunTaTh MOTEHIMAN MPU CTETIEHU OTTUTPOBAHHOCTH T = 99% nnsi TUTpOBaHUS pacTBOpa

maseneBoil kucinotel (H2C>O4) mepmanranarom kamuss KMnOs. EOMn07H+/Mn2+= +1,51B.
)
0 —
E 200,/C,00- 0,49 B.
3. OKHMCIHMTEIbHO-BOCCTAHOBUTEIbHBIC  pPEAaKIUU U CTaHJAPTHBIA  OKHUCIMTEIBHO-

BOCCTAaHOBUTEJIBHBIN NOTEHIMAN. Y paBHeHue HepHcra.

5. MeToanueckue MaTepuaJibl JJisl ONpeejieHUs] NMPoleIyp OLEHMBAHUS 3HAHMIA,
YMeHU# U HABBIKOB, XapaKTePHU3YIOIIUX 3TANbl (GOPMUPOBAHUS KOMIIETEHIHIA.

[IpomexyTouHas arTecTalus MO TUCIHUIUIMHE TIPOBOAMUTCA B COOTBETCTBUU C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YKIIB. Ilopsiiok opranu3aiui 1 IpoOBEIeHUS
3a4E€TOB U HK3aMEHOB.
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