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1. Hepeqenb MJIAHHPYEMBIX PE3yJabTaTOB oﬁyqemm mo AMCHUIIJIMHE, COOTHECCCHHBLIX C INVIAHMPYECMBIMH peE3yJbTaTaMH OCBOCHHUSA

00pa3oBaTeJIbHOM NMPOrPaMMBbI.

Jns ocBoeHMs 00pa30BaTENbHOM IMporpamMmbl OakajgaBpuaTa OOydalOUIMCS JODKEH OBNAACTh CICAYIOIIUMHU pe3yjbTaTaMu OOy4YeHHUs 10

IHACIUTUINHE:

Kox u HaumenoBanue

Kon n HaumeHnoBaHue WHIUKATOpa

[Tnanupyemble pe3yabTaTbl O0yueHuUs

KOMITETEHIIUHT JOCTH>KEHUSI KOMITETEHLIUN (meckpunTOpHI)
OIIK-2 OIIK-2.13 3HaTh:
CriocoGeH IPUMEHATH OCHOBHEIE | VICTIONB30BaHNE TCOPETHUICCKIUX - TEOPETUYECKUE OCHOBBI aHanuTudeckoi xumun (3H-1);
3aKOHBI ¥ METOJIbI HCCIIe[0BaHuii | OCHOB aHATMTUYECKON XUMHH U YMmern:

CCTCCTBCHHBIX HAYK JJId PCIICHUA
3az1a4 npodeccuoHaIbHOM
ACATCIIBHOCTU

(U3UKO-XMMHYECKHX METOJIOB
aHaM3a s uAeHTU(DUKAIIY,
oOHapyKEeHHUs, pa3elieHUs U
OTIpEICIICHUS] XUMHYECKUX BEIICCTB.

OIIK-2.14

[IpoBenenune cTaHIapTHHIX OoNepanui
JUTSL OIIPEZIEIICHUS COCTaBa BEIIECTB U
MaTepuajioB Ha KX OCHOBE.

- HCTIONIb30BaTh QyHIAMEHTAIbHBIC TTPEACTABICHUS aHATUTHICCKOW XUMUU
JUTsI pelieHus pakTudeckux 3amad (V-1).

Baagers:

- METOJIaMU XHMHYECKOTO U PU3UKO-XUMHUUYecKoro ananusa (H-1).

3HaTh:

- CTaHI[apTHI:IG METOAUKU XUMHUUYCCKOI'0O U q)HSI/IKO-XI/IMI/I‘-IeCKOFO aHaJn3a
(3H-1);

YMerTh:

- BBITIOJIHATH CTAHJAPTHBIC OTIEPAIMK B 3aBUCHMOCTH OT BUa aHanmm3a (Y-
1);

Baanern:

- HaBbIKaMH paboThI ¢ aHaTUTHIYeCKUM obopynoBanuem (H-1).




2. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl.

JlucuumiuHa OTHOCUTCS K JIUCHUIUIMHAM O0S3aTelnbHOW YacTH 00pa30BaTeIbHOM
nporpammbl OakanaBpuata (b1.0.25) u u3ydaercs Ha 2 Kypce B 3 cemecTpe U Ha 4 Kypce B 7
ceMecCTpe.

B wMeroanueckoM IuUlaHe JUCHUIUIMHA ONMpaeTcsl Ha JOUCHUIUIMHBL «OOmas u
HEOpraHuyeckass Xumus», «Pusuka», «Opranudeckas xumus». llomydeHHble B mpornecce
U3YYCHUS AUCUMIUTUHBI «AHaIUTUYECKas XUMHUA M (PU3MKO-XUMHUYECKHE METOJbl aHalu3a»
3HAHWS, YMEHHUS M HABBIKU MOTYT OBITH HMCIOJB30BAaHBI MPU MPOXOXKICHUU MPEATUTUIOMHON
MPAKTUKH, a TAK)KE TIPU BBITIOJTHEHUH BBITYCKHOW KBAJM(DUKAIIMOHHON pabOTHI.

3. O0LeM AUCHUILIMHEI.

Bcero,

Bun yuebHol paboThl 3E/akajieM. 4acos

O0masi Tpy10eMKOCTb JUCUMILIIHMHBI 4/144

(3a4eTHBIX eIMHHUIL aKaIEMUIECKIX YacOB)

KonTakTHasi padora ¢ npenoxaBarejiemM: 118
3aHITHS JIEKIIMOHHOI'O THUIIA 36
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 72

CCMHUHAPBLI, TPAKTUYCCKUC 3aHATUA -

nabopaTopHbie paboThI 72

KypcoBoe npoektupoBanue (KP wm KIT) -

KCP 10

JpyTUe BUIbI KOHTAKTHOH paboThl -

CamocTrosiTesbHasi padoTa 26
DopMa TeKyLIero KOHTPOoJIA Kp
®opMa IPOMEKYTOUYHONH aTTeCTAUUM 2 3ayera




4. Conep:kaHue QUCHUIINHBI.
4.1. Pa3zgeanl JMCHUILIAHLI U BUABI 3AHATHI.
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1. ABanuTryeckas XuMHU. 18 36 12 OIIK-2
2. Du3uKo-XUMUYECKHUE METOABI aHAIHN3Aa. 18 36 14 OIIK-2
4.2 ®opMuUpOBaHHE HWHAUKATOPOB [OCTH)KEHUSI KOMIIeTEeHUMAd pa3aejaMu
TUCHHUILTHHBI
No Konx nnaukatopos
I /I1 OCTHIKEHUS HaumenoBanue pasjiena qUCHUTIIMHBI
KOMIIETEHIINHU
1. | OIIK-2.13 ABanuTryeckas XuMHUS.
Du3uKo-XxUMHUYECKHUE METOAbI aHAIN3A.
2. | OIIK-2.14 ABanuTryeckas XuMHUS.
Du3uKo-XxUMHUYECKHUE METOAbI aHAIN3A.
4.3. 3aHATHA JeKINOHHOI0 THIIA.
Ne
asena HaunMmeHnoBaHue TeMEBI OO0ObemMm, |MHHOBanMOHHAS
p U KPaTKOE COACpKaHUE 3aHATUS aKajl. 4achl dbopma
MUCIUAILINHEBI
1 Beenenue. 1 I1J1

[pemver, ey, 067aCTH MPUMEHEHUS], KIACCU(HUKALIUS
BUJIOB U METOJIOB COBPEMEHHON aHATTMTUIECKOM
xumrn. Kimaccudukaiys o Bujgam aHanuza:
Ka4eCTBEHHBIN M KOJIUYECTBEHHBII; TTO TPUPOJIE
00HapYKUBAEMBIX WU OMPEACIIIEMbIX
KOMITOHEHTOB; 110 MPUPO/I€ aHATU3UPYEMBIX
00BEKTOB; IO MACCEe AHATTUTUIECKON HABECKU U
JUarna3oHy ONpeAesieMbIX CoAep>KaHuM.




Ne
pasnerna
JIUCLIUILINHBI

HauMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

OO0newMm,
aKaj. 4achl

HNuHoBanmonnas
dopma

1

MeTpoIoruuecKkiue OCHOBLI aHATUTUYECKON XUMUU.
Enquaunnel koanyecTBa BENIECTBA. AHAIUTHYECKUH

curnan. Msmepenue. [IpoGoorGop u MOATOTOBKA
poObI K aHATU3Y.

I'paBuMeTpHUecKUil aHaJIu3. CyurHocTtb u
OCHOBHBEIE Jrtambel Meroda. Ocaxmaemas H
rpaBUMETPUYECKAS dbopMbI COCJIMHECHUH,
TpeOOBaHMs, TpeAbsBIsieMble K HHUM. [IpuHIUT
BBIYMCIICHUS] PE3YJbTATOB aHanu3a. l[IpumeHeHue
rpaBUMETPHHU.

JIB

PaBHOBecHEe pacTBOPMMOCTH _MaJIOPACTBOPUMBIX
COCIMHECHUM. PactBOopuMOCTB OCaJKOB.
TepmonHamuyecKkasi, KOHLCHTPALMOHHAS, YCJIOBHAs
KOHCTaHTBl ~ pactBopuMocTH.  OOpa3oBaHue
CBOMCTBA OCaJIKOB.

Turpumerpuueckuii ananu3. CymHOCTh U KpaTkas
XapakTepucTuka wmerona. (OCHOBHBIE IOHATHS.
KpuBas TuTpoBaHMS Kak OCHOBa BbIOOpa U
000CHOBaHMSI ~ YCJIOBMM  THTpPOBaHHS. MeTompl
perucrpaii  KOHEYHOM  TOYKM  TUTPOBAHUS.
Nuukatopel. Kimaccudukamuss TUTpUMETPUUECKUX
METOJIOB aHaIM3a M0 TUIy XUMHUYECKUX PEAKIU 1
M0 TEXHHUKE TUTPOBaHUS. TpeOoBaHUS K peakLusiM,
UCMOJIb3YEMBIM B THTPUMETPUUECKOM aHAIIU3E.

JIB

KuCII0THO-0CHOBHOE TUTPOBAHUE. O6mas
XapakTepUCTUKA W BO3MOXKHOCTH  METOJA.
CrangapTHble pacTBOPHI VISl KUCIOTHO-OCHOBHBIX
TUTpOBaHUU. KUCIOTHO-OCHOBHBIE HWHIUKATOPBHI.
[Ipuntuner ux BbIOOpa. KpuBble THUTpOBaHUS
CWJIBHBIX U CTa0bIX KUCIOT ¥ OCHOBaHUIA.

JIB

Komiuiekconomerpuyeckoe turpoBanue. OOImas
XapaKTePUCTHKA, KIacCH(PUKAIUSI U BO3ZMOXHOCTH

METO/1a. PaBHOBecue peaxkumit
KOMIUIEKCOOOpa30BaHUsI. Komrnekcossl, 170'¢
cBorictBa (komruiekcoHn II, xommuekcon III).
PaBHOBecus o0Opa3oBaHUs KOMIUIEKCOHATOB
METaJJIOB, KOHIIEHTPALMOHHAs KOHCTaHTa
YCTOMYHUBOCTH KOMILJIEKCOHTA. Kpussie
TUTPOBAHUS.

JIB




Ne
pasnerna
JIUCLIUILINHBI

HauMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

OO0newMm,
aKaj. 4achl

HNuHoBanmonnas
dopma

1

OKHMCIHTENBHO-BOCCTAHOBUTENBHOE  TUTPOBAHUE.
OOmas ~ xapakTepucTuka,  Kiaccupukaimms U
BO3MOYKHOCTU METO/IOB OKHCIIUTENBHO-
BOCCTAaHOBUTEIILHOTO TUTPOBaHUS. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE  peakuuu. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN ToTeHIMan. CTaHAapTHBIA U
dbopMalbHBIA AJIEKTPOAHBIA TOTeHIHAT Kpusbie
TUTpOBaHUA. OKHUCIUTETbHO-BOCCTAHOBUTEIbHbBIC
WHJIUKATOPBI. Knaccudukanus METO/IOB
OKHCITUTENbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUS.

4

OCHOBEI d)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX MCETOAOB aHaJIn3a.
OcHoBHble moHsATH. Knmaccubpukamuss — husuko-
XUMHYECKUX METOAOB. MeTonpl OmnpeneneHust
KOHIIEHTpAllUid aHAIMTOB. METpPOJOTHYECKUE U
AHATUTUYECKUE XaPAKTEPUCTUKH.

IUI

CHEeKTPOCKOIIMYECCKUE METOJIbI aHaIu3a.
CranuoHapHble COCTOSIHMS cuUcTeMbl. [loHsiThe
cnekTpa. CrocoObl BHISBICHUS CIIEKTPA COCTOSHUIA.
Bunel cnexktpoB. Hcnonb3oBaHHE CHEKTPOB B
aHAJINTHUYECKON XHAMUH. Knaccudukamus
CIIEKTPATLHBIX METOJIOB aHAJIH3A.

JIB

ATOMHO-IMHUCCHOHHASI CHEKTPOCKOMUS.
Teopernueckue OCHOBBI SMHCCHOHHOTO
CHEKTPaIbHOrO aHayn3a. VICTOYHMKH aTOMH3aLUU
U BO30yXIeHus. Perucrpammss — W3IydeHUS.
KauectBennriit ananus. KojgnyecTBEHHBIN aHAIN3.

JIB

Ao0copOrmonHast CIIEKTPOCKOMMSL. CymmocTs,
K1accu(uKaiysl, Ha3HAuUCHWE W TMPUMEHEHHE METOJa.
Teopernueckue OCHOBBI abcopOLIMOHHOM
CreKTpockonuu. MneHtudukanus coeaMHEHUN 10
CIEKTpam TIOTJIOIIEHHUSL. OcHOBHO 3aKOH
cBeronorionienus (3akoH byrepa-JlamOepra-bepa).
KonnyecTBeHHbII aHanmn3. ATOMHO-a0COPOITMOHHBINA
CIIEKTpaJbHbIA aHanu3. Pe30HaHCHOE W3IIydYeHHe.
Ilonstme 1masMel. MeTonpl  KOIWYECTBEHHOTO
onpenenenus. CrnekTpopoToMeTp s aTOMHO-
a0CcopOLMOHHOI0 aHAIN3A.

JIB

DOTOMETPUIECKUE METO/IbI AHAIN3A.

OcHoBbl ~ (otomeTpri.  MeTtoabl  omnpeneneHus
KOHIIGHTpAI[UM pacTBOPOB. AMMapaTypa M TEXHHKa
bOTOMETPUYECKUX U3MEPEHUH.

JIB




No
asena HauMmeHnoBaHue TeMEBI OOnemMm, |MHHOBanMOHHAS
p U KPaTKOE COACpKaHUE 3aHATUS aKaJi. Jyachl dbopma
MUCIUAILINHEBI

2 WndpakpacHast  crekrpockormsi.  MaeHTuduxanms 2 JIB
coequHenuil no HMK-cnekrpam. KoamuecTBeHHBIM
aHani3. AHQIUTUYECKHME U METPOJOTHYECKUE
xapaktepuctuku MK-cnexkrpockonuu. Anmaparypa
u obnactu npumenenus MK-cnexkrpockomnuu.

2 JIToMHUHECIIEHTHEIE METOAbI aHAJIN3A. 2 JIB
OcHoBHbIe ToHATHA. Knaccudukanus, Ha3HaYeHUEe 1
MIpUMEHEHHE METOJIOB. KonnuectBenHoe
dryopuMeTprueckoe onpeeseHue BEIIIECTB.
Anmnapatypa 114 JIOMUHECIIEHTHOTO aHaIn3a.

2 Pammomerpruyeckre MeTOIbI aHAJIH3a. 2 JIB
SIBnenue pPaarOaKTUBHOCTH. PagnoakTuBHOE
n3nyueHue. CBOMCTBA pajilOaKTUBHBIX U3ITyUYEHUI.
KadecTBeHHBIN 1 KOTWYSCTBEHHBIN aHAIIH3.
[Ipubopsl s  pagMOMETPUYECKUX  METOJOB
aHanu3a. MeTposiornyeckue XxapakTepUCTUKH.

P DIEKTPOXMMHYECKUE METOJIbI aHAJIN3A. 3 JIB
OcHOBHEBIE TTOHSITHS. [ToTeHmomeTpusi.
Bonbrammnepomerpus. AMIEpOMETPUYECKOE
tutpoBanue. Kyinonomerpus.

) Xpomarorpaduyeckue METOJIBI aHajau3a. 3 1B
OcCHOBHEBIE HOHATHS. Knaccudukanus
xpomarorpadudeckux MeTonoB aHanu3a. CrnocoOsl
MOJTy4YEeHUS XpOMaTOTrpaMm. KnnkoctHasg
xpomatorpadus. [azoBass © ra30-)KUIKOCTHAS
xpomarorpadus.

4.4. 3aHATHS CEMMHAPCKOIO THUIIA.

4.4.1. JlabopaTopHbIe 3aHATHS.

No
HaumMmenoBanue TeMbl OOnemMm,
paszena [Ipumeuanue
U KpaTKOEe COJEpKaHUE 3aHATHUS aKaJl. J9acel
JTUCIIAILINHEI

1 YueOHoe B3BEIINBAHNE. 2
AHanuTHYeCKHE BECH U TEXHUKA B3BEITNBAHMA.

1 I'paBUMETpHYECKUN aHAINS. 14
['paBuMeTpHUecKoe onpeaesieHue oapus.

1 MeTobI KMCIIOTHO-OCHOBHOTO THTPOBAHHS. 8
CranpapTuzanus pacTBopa COJISIHOM KHCIIOTHI.
TutpoBaHue CMECH KHUCIIOTHI U TIETOYH.

1 KoMminekcoHOMETpHS. 4

KOMHJ’ICKCOHOMCTpI/ILIeCKOC OIMPECACIICHUEC MarHus.




Ne
pasznena
JIUCIIUILINHEI

HaunmenosaHnue TeMEI
U KPaTKOE COACpKaHUE 3aHITHUS

OO0newMm,
aKall. 4acChl

[Tpumeuanue

1

Honomerpus.

[

I/IO,Z[OMGTpI/I‘IeCKOG OIMPCACIICHUC MCIH.

8

ATOMHO-IMUCCUOHHBIN CIIEKTPaJbHEIA aHAIN3.
BusyanbHblii KaueCTBEHHBIM AHAJINU3 C IIOMOIIBIO
CTHJIOCKOIIA.

doToMeTpUYECKHE METO/IbI aHAIH3A.
doToMeTpuUecKoe ONpeeNIeHHE Kee3a ¢
CyJb(POCATUIIUIIOBOI KHUCIOTOM.

Pagnomerpuueckrie METO/IbI aHATIN3A.
Pagunomerpuueckoe onpeneneHue NpuMeCH Kajlus B
HaTPUEBBIX COJIAX.

HudpakpacHas CIeKTPOCKOIIHSI.
KavecTBeHHBIN aHATU3 HEOPTaHUYECKUX U
oprannyeckux BemecTB 1o MK-crnekrpam.

DHEKTPOXUMHUYECKHE METOIBI aHAJIN3A.
Kynonomerpuueckoe TuTpoBaHUE pacTBOpa
XJIOPOBOJOPOTHOM KUCIIOTHI.

XpomaTorpadudeckne METO/Ibl aHAIH3A.
Onpenenenue ifoaun - 1 OPOMUA-HOHOB METOJIOM
OyMa)KHOW 0CaJI0YHOM XpoMatorpaduu.

4.5. CamocTosiTesqibHAsA padoTa 00y4aromuXxcs.

Ne
pasnena
JIUCLIUILIHHBI

IIepedyens BonpocoB 11t
CaMOCTOSITEIILHOT'O U3yUCHMUSI

O0newM,
aKaJl. 4achl

®opmMma
KOHTPOJIS

1

OO6pa3oBaHue 0CaIKOB M UX CBOICTBA. 3arps3HeHUE
0cagkoB mpumecaMu. [IpuHIMNMAIBHBIE OCHOBBI
IpPaBUMETPHUECKOTO ONpeAeieHus Oapusi, xenesa,
QIIOMMHMS, MarHusi, KaJbLiUs, HUKENS, KPEMHHS,
CEPBI.

2

3a4€CT

PaBHOBecne pacTBOPUMOCTH  MallOpaCTBOPHMBIX
COCIMHECHUI. BimsHue TtemMiepaTypbl U IPUPOIBI
pPacTBOPUTEIIA HA PACTBOPUMOCT.

Kp Nel

MeTton 0cagUTENTBHOTO TUTPOBAHHUS.
Aprenromerpudeckoe TuTpoBanue. CylnHOCTb
METO/a, CIIOCOOB! MHANKAIIUN KOHEYHOM TOUKU
tutpoBanus (Mopa, @onbsrapaa, dasHca).

Kp No2

10




Ne
pasznena
JIUCIIUILINHEI

Ilepeuenb BOIIPOCOB 15t
CaMOCTOATCIIBHOI'O U3YUYCHU

OO0newMm,
aKall. 4acChbl

®dopma
KOHTPOJIA

1

OcCHOBHBIE CITOCOOBI ITOBBIIICHHS CEJIEKTHBHOCTHU
KOMITIJICKCOHOMCTPHUYCCKUX OHpGHGHGHHﬁ.
Bo3MoxxHOCTE IOCJICA0OBATCIIBHOIO  THUTPOBAHUA
HECKOJBKHUX KaTHuOHOB. hAeTOHBI
KOMITIJICKCOHOMECTPHUUYCCKOI'O TUTPOBAHMUA.

2

3a4€CT

XapakTepucTruKa METOJIOB U PACUETHI PE3YyJIbTATOB
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS
(mepmaHraHaromeTpusi, HoJOMeTpus,
XpOMaTOMETpus, OpOMaTOMETpus).

Kp Ne3

ATOMHO-3MHUCCUOHHBIN CIIEKTPAJIbHBIA aHAIN3.
CnexTpasnbHble TPUOOPHI AJIsi aTOMHO-
SMHUCCHOHHOTO aHanu3a. OnTudeckue
XapaKTePUCTHKU CIEKTPaIbHBIX MPUOOPOB:
CHEKTpaJibHas M0JI0Cca MPOIyCKaHUSs; AUCTIEPCHS,
pasperniaonas criocOOHOCTb, CBETOCHIIA.

3a4€CT

ATOMHO-a0COPOIMOHHBIH CIIEKTPAIbHBIN aHAIU3.
[TonsiTue mnasmel. ONTHYECKUE XaPAKTEPUCTHKH
IUTa3MBI U UX CBS3b C KOHLIEHTpAIMel CBOOOTHBIX
aTOMOB.

3a4€CT

JIroMUHECIIEHTHBIE METOAbl aHanu3a. PakTophl,
BIIUAOIINEC Ha HYBCTBHTeﬂbHOCTB, TOYHOCTh H
M30MpaTeILHOCTh ONpeACNICHHs. Ammaparypa s
JIFOMHUHECIIEHTHOT'O aHaJIN3a.

3a4€CT

doToMETpUYECKHE METOIbI aHAIU3a. Amnaparypa u
TEeXHHUKA (POTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMAaTOPBI, CBETOPHUIBTPHI, UX Ha3HAYCHHE.
Metoab! ycTpaHeHHs MeIaouX HOHOB. CriocoOsI
MOBBILIECHUS YyBCTBUTEIBHOCTH (POTOMETPUUECKHIX
METOJI0B.

3a4€CT

NudpakpacHas cnekrpockonus. Ammaparypa MK-
CHEKTPOCKOIHUHU. AHanMTUYECKHE u
METPOJIOTHUECKHUE XapaKTEPUCTUKU HK-
CHEKTPOCKOIHUH.

3a4€CT

DJIEKTPOXUMHUYECKUE METObl aHAIN3A. DJIEKTPOIbI
MEepBOr0 ¥ BTOPOTO  POAA,  OKHUCIUTEIHHO-
BOCCTaHOBHTEIILHBIE (PEIOKC) EKTpobl. ['a30Bbie,
HMOHOCEJIEKTUBHEIE AJEKTPO/IBI, WHIUKATOPHBIC
ANEKTPOBI U ANEKTPOJIbI CPABHEHHUSL.

3a4€CT

Pannomerpudeckue metoapl aHanu3a. [Ipubopsr
JUTSL paIMOMETPUYECKUX METOJIOB aHAIH3a.
Mertponorudeckue XxapakTepucTuku. OCHOBHbBIE
MCTOYHUKHU OIIUOOK ¥ CIIOCOOBI UX yUeTa.

3a4€CT
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Ne

asena Ilepeuenb BOIIPOCOB 15t O6bewm, ®dopma
p CaMOCTOATCIIBHOI'O U3YUYCHU aKaz. 4acChbl KOHTPOJIA
JUCIATIIINHBI
2 Xpomartorpadpudeckue mMeTonbl aHamuza. CriocoObl 2 3a4er

MOJyYeHHUsT XpOMaTorpaMM. XpomaTtorpapudeckue
napameTpel.  CeNeKTHBHOCTb W pa3pelicHHe.
Arnmapatypa 1 00paboTKa XpaMaTorpaMM.

4.5.1 TeMbl KOHTPOJIbHBIX padoT
Kp Nel — PacueTsl B rpaBUMETPUYECKOM aHAIIU3E.

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

Kp Ne3 — PacueTbl B OKMCIUTEIBHO-BOCCTAHOBUTEILHOM TUTPOBAHUU.

5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecnevYeHHsl AJIA CaAMOCTOATENbLHOH padoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

MeTtoaudeckue yka3zaHus JUisi 00y4arouXcs M0 OPraHU3aIiy CaMOCTOSITeIbHOU paOOThI
N0 JUCIMIUIMHE, BKJIOYas TEPEYeHb TEM CaMOCTOATENBHON paboThl, (HOPMBI TEKyIIETO
KOHTPOJISI 10 AWCIUIUIMHE W TPeOOBaHUS K UX BBINOJHECHUIO Pa3MEIICHBI B AJIEKTPOHHOU
nH(}pOpMaIMOHHO-00pa30BaTEIIBHON cpene CIIOI'TU(TY) Ha caire:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTAluu

[TpomerxyTouHas aTTecTanys MO AUCHUILIMHE MPOBOAUTCS B (opMe 3adeTa MO pas3jaeiy
«AHamMTHYECKass XMMUS» B 3 CEMECTpe U 10 pasfeily «DU3HKO-XUMUYECKUE METOIbI aHAIN3a)»
B 7 ceMecTpe.

K cpade 3auera n0MyCKarOTCs CTYAEHTHI, BBIIOJIHMBIIUE BCe (OPMBI TEKYILEro
KOHTPOJISL.

3auer mpeaycMaTPUBAIOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS IPETyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHIUN.

IIpu cpade 3a4era, CTYIEHT IOJIy4aeT TPU BONPOCA U3 IEPEYHS BOIPOCOB, BpeMs
NOJATOTOBKHU CTYJIEHTa K YCTHOMY OTBETY - 70 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe MO0 pa3ieny «AHaIUTHYECKass XUMUS»:

BapuanTt Ne 1

1. CrtocoObI OT/IETbHBIX HABECOK M MUTIETHPOBAHUS.
2. GunprpoBaHue 0caikoB. Buasl GriibTpos.
3. Huxpomartometpusi. Onpenenenue Fe(ll).
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http://media.technolog.edu.ru/

[Ipumep BapuaHTa BONPOCOB Ha 3adere No pazaeny «DU3HKO-XMMHYECKHE METObI
aHaIIM3ay:

Bapuant Ne 1

1. CeerodunsTpsl. HazHaueHue u nmpaBuiia ux BeIOOpA.
2. Knaccudukanus METoI0B IFOMHUHECIIEHTHOTO aHAJIN3a.
3. I'a30BeIil XpomaTorpad U €ro OCHOBHBIC Y3JIbI.

@DoH/ OLIEHOYHBIX CPEJICTB MO AUCIUILIMHE npencTasieH B [Ipunoxenun Ne 1

7. llepeveHb y4eOHBIX U3IaHUIH, HEO0XOAMMBIX /IJISl OCBOCHUS THCHMUILINHBI.

a) mevyaTHbIE U3IAHUSI:

1. Amnamurudeckas XuMus . yaeOHUK i By30B B 3 1. / ox pen. JI. H. MockBura. — Mocksa :
Wznarensckuil nenTp «Axagemusn», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OcHOBBI aHATUTHYECKOW XMMHUU : yuyeOHuK g By30B B 2 1. T. 1. T. A. bonbmosa, I'. 1.
bpeikuna, A. B. Tl'apmamr [u ap.] / mox pea. FO. A. 3omnoroBa. - 5-¢ u3n. — Mocksa :
Axanemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypwe, 0. 1O. CnpaBounuk mo anamutuuyeckod xummu / FO. FO. Jlypve. — 7-¢ usnm.,
neperney. ¢ u31. 1989 r. — Mocksa : AnbsiHc, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynaro, M. . Aranmutuueckas xuMus. OU3NKO-XUMHUYECKHE METO/bl aHAIM3a: yuyeOHOe
nocobue / M. U. bynaro, T. O. Mamernatbues, C. B. XaputoHoB ; MUHHUCTEPCTBO
obpasoBanust U Hayku Poccuiickoit Denepannn, CankT-IlerepOyprckuii ToCy1apCTBEHHBIN
TEXHOJIOTUYECKUH HMHCTUTYT (TeXHUYecKui yHuBepcuter), Kadenpa anamuruueckoit
xumun. — Cankrt-IlerepOypr : CITOI' TU(TY), 2010. — 207 c.

5. Anamxanosa, JI. M. Ananuthueckas XuMHS U (PU3UKO-XUMHUYECKHE METOMABI aHAIU3a.
Paznen "Xumuyeckue meroapl aHanmm3a" : yueOHoe mocobue / JI. M. Anamxkanosa, /. B.
3apem60 ; MunucTepcTBO oOpa3oBaHus u Hayku Poccuiickoit ®eneparuu, CaHKT-
[TerepOyprckuii  roCylapCTBEHHBIH  TEXHOJIOTHYECKUH  MHCTHTYT  (TEXHUYECKUU
yausepcuret), Kadenpa anamutuueckoir xumun. — Cankt-IlerepOypr : CIIGITU(TY),
2018. —92c.

6. [I'paBumerpuueckuii ananu3. Ilpumepsl pemenus 3amad: ydeOHoe mocobue / JI. M.
Anamkanosa, B. WM. 3apem6o, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @eneparun, Cankt-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH WHCTUTYT (TeXHUuYeckwil yHuBepcuteT), Kadenpa anamuTuueckon
xumuu. — Cankr-IlerepOypr : CIIGI TU(TY), 2013. —85c.

0) 3JIEKTPOHHbIE U31aAHUS

1. Anamxanosa, JI.M. Ananutudeckas XuMus U (PU3HUKO-XUMHUUECKHE METOJIbI aHAIH3a.
Paznen "Xumunueckue meronpl aHanmuza': yuebnoe mocobue / JI. M. Anamxkanosa, J[. B.
3apem00; MuHucTEepcTBO 00OpazoBaHusi W Haykum Poccuiickoit ®enepamuu, CaHKT-
[TerepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTUYECKUN WHCTUTYT (TEXHUYECKUN YHUBEPCUTET),
Kadenpa anamutuueckoir xummu. - Cankt-IlerepOypr : CIIGI'TU(TY), 2018. — 92 c. //
CIIGI'TU. Dnextponnas 6ubmmoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus
10.06.2020). - Pexxum goctyna: uisi 3aperucTpup. Mojab30BaTeleH.

2. I'paBumerpuueckuit ananu3. [lpumepsl pemenust 3agad: yuyebnoe mocodbue / JI. M.
Anamxkanosa, B. U. 3apemb6o, /. B. 3apem60, A. A. KonecHukoB ; MUHUCTEpCTBO 00pa3oBaHuUs
u Hayku Poccuiickoit ®eneparuu, CankT-IleTepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHISCKUN
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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

WHCTUTYT (TeXHUYeCKul yHuBepcuTeT), Kadenpa ananurudeckoit xumuu. - Cankr-IlerepOypr :
CIIeI'TU(TY), 2013. - 85 c¢. // CI6I'TU. DOnekrponHas Oubmuoreka. - URL:
https://technolog.bibliotech.ru nmara o6pamenus (10.06.2020). - Pexum pocryna: s
3apEruCcTPUp. MOJIB30BATEICH.

8. IlepedeHb 3JIEKTPOHHBIX O00pPa30BATEJBHBIX PECYpPCOB, HeOOXOAMMBIX sl
OCBOCHHS THCIHUIIIMHBI.

yueOnbI 1aH, PI1/] u yaeOHO-MeTOAMYECKHE MaTEPHAIIBI:
http://media.technolog.edu.ru

ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPHIT TOCTYII K:
«OnexTpoHHBIN YnTanbHbIHN 321 — bubnmuoTex» https://technolog.bibliotech.ru
DnekTpoHHO-O0ubmoTeunas cucrema «Jlaupy https://e.lanbook.com

9. Metoauyeckue YKa3aHus sl 00y4al0IIUXCH 110 OCBOCHUIO JUCUMIIIMHBI.

Bce Buabl 3aHATHI MO JUCHUIUIMHE «AHATUTHYECKas XUMHS U (QU3UKO-XUMUYECKHE
METO/Ibl aHATM3a» TIPOBOISATCS B COOTBETCTBUHU ¢ TpeboBanusmu cienyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Bunel yuebubix 3anstuid. Jlekums. OOmue
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK]/IB. Buast yuebnbix 3ansatuil. JlJabopaTopHblie 3aHATHS.
OO6mue TpeGoBaHUS K OPraHU3alUN U TPOBEACHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Buapl yueOHbix 3aHsaTHil. CaMOCTOsATENbHAS
mIaHupyemas pabora crygaeHToB. OO1re TpeOOBaHMS K OpraHU3aIMH U IIPOBEICHUIO.

CTO CIOI'TU(TY) 016-2015. KC VYKIB. Ilopsiiok opraHu3aldd U POBEACHUS
3a4E€TOB U HK3aMEHOB.

[TnanupoBaHue BpeMEHH, HEOOXOJUMOIrO Ha H3y4YEeHUE NAaHHOW JMCUUIUIMHBI, JIydlle
BCEro OCYIIECTBIISTh HAa BEChb CEMECTp, IMpeaycMaTpuBas MPU 3TOM PETYJISIPHOE MOBTOPEHHE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU YCITOBUSIMU IIPABUJIbHOM OpraHu3aluy y4eOHOro mpoliecca JUisl CTYACHTOB
SIBIISICTCS:

MJIAHOBOCTh B OpraHU3aluy Y4eOHOU paboThI;

Cephe3HOE OTHOILICHHE K U3YUEHHUIO MaTepUaa;

MOCTOSIHHBIM CAMOKOHTPOJTb.

Ha 3aHATHS CTYACHT H0JDKEH NIPUXOJUTD, UMEs 3HAHUS 110 YK€ U3yUYeHHOMY MaTepHaiy.

10. ITepeyenb MHPOPMALMOHHBIX TEXHOJOTH, HCIOIb3YeMbIX PH OCYIIECTBJICHUHU
o0pa3oBaTe/IbHOIO MpoLecca Mo JMCHUIINHE.

10.1. UndopmanuoHHbIE TEXHOJIOTHH.

B ydeOHOM mporecce 1O JaHHOW JHUCHUIUIMHE TPEIYCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

YTEHHUE JICKIIUHA C UCTIOJIb30BAHUEM CIIaliI-IPE3EHTALN;

BI/II[COMaTepI/Ia.HBI;

B3auMO/IecTBHE ¢ oOydaronumucs rnocpeacrsom DMOC.

10.2. IlporpamMHoe oOecrieyeHue.

JUiss mpoBeACHUS 3aHATHUM HUMEIOTCS IEPCOHAIBbHBIE KOMIIBIOTEPBI C IIPOrPaMMHBIM
obecrieueHueM:

- Windows,

- OpenOffice.
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10.3. ba3bl 1aHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucreMa «Koncynbrant-ITnroc»

11. MartepuajJbHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHUSI IMCHMILIMHBI B XoJe
peaquzanuu 0o0pa3oBaTebHOI MPOrpamMMbl.
J1st yTeHus NeKUUid B BUJE NMPE3CHTAINI, JEMOHCTPALIMKM BUIE0 MAaTEPUATIOB MCIOIb3YETCS
MYJIbTUMEANIHAS] TEXHUKA.
Jliist mpoBeieHust TabOpaTOPHBIX pabOT UCMIONB3YETCS CleAyIolee 000pyI0BaHUE:
. JJabopaTopHast MmeOemnb (CTOJIBI XUMHUECKHE, MKA(bl BBITSKHBIC, MOWKH)
. Texunueckue Becbl BJIKT-2
. Becol anextponnble aHanmutnyeckue AND WA-21
. Becwt ananutuueckue BJIP-200
. MydenbHbIe Ieun
. CymmnbHble mKagbl
. Bropetku 151 TUTpOBaHUS
. Juctumsarop
. bugucruinarop
10. I"'a30BBIE rOpenKu
11. Xumuueckas mocyja: CTakaHbl TEPMOCTONKUE XUMUUYECKHE, CTEKIISTHHBIE BOPOHKH,
CTEKJISTHHBIC TTAJIOYKH, MEPHBIE KOJIOBI, TUTIeTKH Mopa
12. AnyHI0BBIE TUTIIU
13. Dxcukatopsl
14. T'azoBeiil xpomarorpad «Xpomatek - Kpucramr 5000y
15. ®otokonopumerpsr KOK-2, KOK-2MII
16. ®nyopumetpsl «KBaHT-6»
17. pH-metpe1 pH-340, pH-673, pH-673M
18. Ctunockonsl «CnexkTp»
19. IlepecuntsiBarouiue ycrpoiictsa [ICO-2
20. KynonomeTpsl
21. MaruuTHble MEILIAIKA

O 0 1N DN B W —

12. Oco0eHHOCTH OCBOECHHS [JHCHUILIMHBI HWHBAJIWIAAMH ¥ JHIAMH C
OrpaHMYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI.

JUis WHBAIMIOB H JIMIl C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMH ydYeOHBIC MpOIIECC
OCYIIIECTBIISIETCS B COOTBETCTBUU C [lonoxkeHneM o0 opraHu3amuu y4eOHOTro Mporiecca s
0o0yd4eHUsT WHBAIHUIOB W JHUI] C OTPAHUYCHHBIMH BO3MOXHOCTSMHU 310poBbs CIIGI TU(TY),
YTBEPKJICHHBIM pekTopoMm 28.08.2014.
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ITpunoxenue No 1
K pabodeli mporpaMme JUCIIATIIINHBI

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 IPOBe/IeHUs] IPOMEKYTOYHOM aTTeCTALMHU 10

AUCHHUIIINHE «AHAJIUTHYECKAA XUMHUS U (lmsmco-ngnqecmae METOAbI AaHAJIU3A»

1. IlepeyeHb KOMIeETEeHIMI M 3TANOB UX ()OPMHUPOBAHUS.

Wnnexc Oran
ConeprxaHnue
KOMIIETEHIINN dhopmupoBaHUs
OIIK-2 Cnoco0eH NpUMEHATh OCHOBHbIE 3aKOHBI H METO/IbI IIPOMEKYTOUHBII

HCCJIeIOBAHNH eCTeCTBEHHBIX HAYK /IJIfl PellleHus 3a1a4
npogeccHoHAJbLHOM 1eATeJIbHOCTH.
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2. Iloka3zaTeau u KPUTEPHUHA OLICHUBAHUSA KOMIIeTeHIIMii Ha Pa3JIMYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ, IIKAaJa OCHUBaHUA

Kon u naumenosanue [Nokazarenu chopMHUPOBAHHOCTH Kpurepnit YPOBHU COOPMHNPOBAHHOCTU
WHIAKATOPA TOCTIKCHUS (meckpumTOpHI) OTICHUBAHUS (ommcaHwe BRIPAXKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIMH «YJIOBJIETBOPUTEIHLHOY «XOPOILIO» «OTJIUNYHO»
(TIOporoBHIif) (cpenHwmii) (BBICOKHIA)
OIIK-2.13 3HaeT TEOPETUUECKUE OCHOBBI OrBeTsl Ha HNmeer mnpexacrasnenue | opmynupyer 3Haer OCHOBHBIE
Hcnoabp30BaHue aHamuTrdeckoi xumuu (3H-1); | Bompockt Ne 3, | 0§ OCHOBHBIX 3aKOHAX, | OCHOBHBIE  3aKOHBI, | 3aKOHBI, IIPaBUIa H
TEOPETUYECKNX OCHOB 3_11 12’41 73'11 956 npaBuiIax H | IpaBHIa u 3aKOHOMepHOCTI/I
AHAUTUTAYECKON XUMUU 2 £ 25 90 | 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTH AHATUTAYECKOU
1 PU3UKO-XUMHUYCCKHX ifig}’,ii—% ¥ | aHanmuTHYECKOI XUMHK. | aHATHTHYECKOI XAMHWM, 3aIHACHIBAET
METOJIOB aHaIN3a s paszeny 1. XAMUH. hopmyIIBI 0e3
uaeHTU(DHUKAINH, OIIMOOK. MoxeTt
oOHapy KeHHUs, OTBETH Ha PUMEHUTH ITH
pas3zeneHus u BOTIpochl Ne 1, 3HaHUA U1 PELICHUS
OIpeaecIeHUs 2,6,11,12, 15, AHAJIUTHYECKUX
XUMHUYECKUX BEIIECTB. 16, 19, 21-28, 3a7a4.
39-41, 47, 48,
61, 62 k 3auery
10 paszzeny 2.
YMeeT UCII0Ib30BAThH OTBeThI Ha Nmeer npeacrarnenne o | PaccunTeiBaeT CaMOCTOSTEILHO
(QyHIaMEHTaIbHBIE Bonpockl Ne 2, | pacuere pe3ynbTaToB pe3yJbTaThl aHAJIN3a, PaCCUMTHIBAET
TIPEACTABIICHHS AHATUTHYCCKOI ;(2)3 g;ﬂ 26,28- | amanu3a BemecTs. NpUMEHSIET 3HaHNE pe3yIbTaThl aHAIH3A,
XUMHH UIS PeLLICHHS 3at’1eTy II§0 (byHZ[aMeHTaJ‘IBvHHX $0pMyHpreT BBIBO/JIBI.
npakTHyecknx 3anad (V-1). pasaeny 1. HpeICTaBICHUH YUTHIBACT (PAKTOPBI,
AHATUTUYIECKOM XVUMHUU | BIUSIONINE HA
JUTSE OOBSCHEHHUS MOJTyYCHHBIC
]?OT;;?C’;H;Q 3, pE3yIBTATOB. PE3YIIBTaTHL
4,7-10, 29, 30,
31 x 3auety o
pasnmeny 2.
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Baageer MeTogaMu | OTBETHI Ha Wmeer npeacrasnenne o | Brageetr metonamu CniocoOeH BbIOpaTh
XUMHUYECKOLO " u3mKo- | BOPOCH! Ne 1, | cymecTByrommx aHaJIM3a BEIEeCTB, METO/]T ¥ TIPOBECTHU
XUMIYCCKOTO AHATH3a BEIIECTB 22,25,27,33, | XuMHYeCKUX U (QU3HUKO- croco0eH BEIOpATh aHaAJIN3 UCCIICIYEMOTO
(H-1). 35,42 x XAMHYECKHUX METOHAX METO/Jl aHaJIu3a IJIs BEIIECTBA, OLCHUTD
3a4eTy Mo aHam3a. peleHus TOYHOCTbH U
paszneny 1. MOCTABJICHHOH 33Ja4i. | JOCTOBEPHOCTH
MOy YEHHBIX
OtBeTHI Ha pe3yIbTATOB.
Borpockl Ne 5,
17, 18, 20, 32,
42-46, 49-52,
56, 57, 60, 63,
67, 68 k 3auery
1o paszzeny 2.
OT4eTsI 1o
nabopaTopHBIM
pabotam.
OIIK-2.14 3naer cTaHIapTHbIE MeToauku | OTBETHI Ha Hmeer mnpencrasnenue | [lepeunciuser VBepeHHO
I[IpoBenenue XMMHYECKOTO M (u3uKo- | BOTPOCHI Ne 16, | ¢ CTAaHJapTHBIX | OCHOBHBIE  METOJMKH | OPHEHTUPYETCS B
CTaHIaPTHBIX xummueckoro ananmsa (3H-2); | 3% 41 49-57 K | yeropmxax  xummaeckix | XMMIHIECKUX M (usiKo- | CTAHIAPTHEIX
OTepaIui JJIst 3atCTy 1o M (U3MKO-XUMIYecKHX | XAMHYECKHX — Merozax | MCTOMMKAX
OTIPE/IENIEHHS] COCTABA paszeny 1. MeTO/Iax aHAIH3a. amamuza.  OBwscuser | XHMHICCKHX H QH3HKO-
BEIIECTB ¥ MaTEPUAIOB o lpaBuja pacdera H XMMITHECKHX METOMaX
1AL HX OCHOBE. TBETHI HA aHanM3a pesynbTaTop, | AHATHSE. BriOupaer
Bompocsl Ne 58, METOJTUKY ISt
59, 64, 66 x pelIeHnss KOHKPETHOM
3a4eTy Mo 3agaun. PacckasbiBaer
pasnmeny 2. MpaBuia pacyeTa
PE3yJIbTaTOB aHAJIM3A.
VYmeer BBITIONHATH CTaHAAPTHBIE | OTBETHI Ha ITyraer Brmmonsser ananus CaMocTosATEIBHO
OIEpalMH B 3aBUCHMOCTH OT BONPOCHI Ne MOCJIE0BATENFHOCTD BEIIECTB MO BBITIOJTHSIET
Bra anammsa (Y-2); 13-15,20, 37 k | peitcTpuit mpu KOHTPOJIEM MpoOOMOATOTOBKY U
3a4€Ty 110 MPOBEJICHUM aHAJIN3a MpernoaBaTens. aHaJIN3 BELIECTB.
pazneny 1. BEILECTB.
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OTueTEI IO

J1a00paTOPHBIM

pabotam.
Baaneer wHaBbikamu paboTel ¢ | OTBETHI Ha Nmeer cnabole 3HaeT yCTPONCTBO H 3HaeT yCTpOHCTBO
AHAJIMTHYECKUM  00opynoBaHueM | Bompocel Ne 13, | mpencrasienus 00 MOPSAAOK paboTHI Ha AHAJIUTUYECKUX
(H-2). 14,33-38,53- | ycrpoiicTBe 1 mopske PasIUYHBIX npUOOPOB U MOXKET

55, 65 k 3auery paboThI HA AHATUTUYECKUX HUX HUCIIOJIB30BATh C

1o paszeny 2. AHATUTUYECKIX npubopax, Ha coboIeHueM

npudopax. NpPaKTUKE JOMyCKaeT TEXHUKHU
HEOOIIBIIHE OITHOKH. 0€e30I1aCHOCTH.

[Hkana ouenuBanus coorBercTByeT CTO CIIOI TU(TVY):
[To mucnurnauHe MPOMEXYTOYHAsI aTTEeCTAallUsl MPOBOIUTCS B (opMe 3adeTa, IIKajga OIEHHWBAHHWS — OWHApHas («3a4TEHO», «HE 3a4TCHOY)
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3. TunoBble KOHTPOJILHBIE 3aJaHNS /sl IPOBEICHUS TPOMEKYTOYHOM aTTeCTAIUN
3.1 Bonpocsl K 3auery

Pa3zgen 1. «cKAHaJduTHYECKAS XUMUS»

1.

2.

(98]

*

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

CylHOCTh TPAaBUMETPUYECKOTO aHanu3a. MeToasl OTrOHKM M ocaxiaeHus. Kparkas
XapaKTePUCTHKA OCHOBHBIX CTaJINH B METOJIE OCAKIICHHUSI.

[IpyHOMII ~ BBIYMCIEHMS  pE3yJIbTaTOB  IPAaBUMETPUYECKOro  aHanusa. [loHdarue o
TPaBUMETPUIECKOM (haKTOpE.

Ocaxxpaemas ¥ rpaBUMeTpudeckas Gopmbl ocaaka. TpedoBaHuUs, MPeIbIBIIEMbIC K HUM.

TepmonuHaMudeckass W KOHIICHTPAIMOHHAS KOHCTAHTa pPAaCTBOPHUMOCTH (TIPOU3BEICHHE
pactBopumMocTH). PacTBopuMocTh ocajka.

. YcnoBue o00pa3oBaHWsS W PACTBOPEHUS OCajKa. YCJIOBHE KOJIMYECTBEHHOTO OCAKICHUS

OIpCaACIICMOro NOHa.

. PacTBOpUMOCTH OCajika B €ro HaChIIIEHHOM PAacTBOPE MPU OTCYTCTBUU M30BITKA OCAJAUTENS U

pU U30BITKE OCAUTEIIS.

. BrusiHue mocTOpOHHUX ANEKTPOIUTOB (MOHHOM CHJIBI PacTBOpa) HAa PACTBOPUMOCThH OCAJIKA.

«ConeBoit 3 dexT».
Bnustare TeMriepaTypsl U IPUPOJIBI OCATUTENST Ha PACTBOPUMOCTH OCAJIKa.

. Bnmussaue pH W KOHKYpHpYIOIIMX pEakUUi KOMIUIEKCOOOpa3oBaHMS Ha PacTBOPUMOCTH

ocaJika (Ka4yeCTBEHHBIHN acTeKT).
YcnoBus monmydeHus KPUCTAUTMUECKUX ocaakoB. CriocoObl ykpymHeHus yactull. CtapeHue
(co3peBaHue) KpUCTANTUYECKUX 0CcakoB. Ocax/IeHne U3 TOMOTE€HHBIX PAaCTBOPOB.
VYcnoBus monydeHuss amMOppHBIX ocankoB. OOpazoBaHHWE W KOATyJSIUS KOJUTOMIHBIX
pactBopoB. [lentuzanus ocanka.
3arpsi3HEHHWE OCAaIKOB TPUMECSMH. BHIBI COOCAXKICHUS: afcopOlMs, OKKIIO3US,
m3omopdusm. [Tocneocaxxnenne. CriocoObl YMEHBIIICHUSI COOCAXKICHHS.
dunbTpoBaHUe 0CaIKOB. Buabsl GUiIbTpoB.
[IpombiBanue ocaakoB. TpeOoBaHus, MpenbABIsSEMblE K >KUIKOCTH MJs MPOMBIBAaHUS
KPUCTATUIECKUX U aMOP(PHBIX OCATKOB.
BricymuBanue 1 npokaiuBaHUE OCaIKOB.
[TpuHIMIMAaTBEHBIE OCHOBBI METOJOB T'PaBUMETPUYECKOro ompezeneHus. Cxema aHanmsa,
ypaBHEHHUE PEaKIMi, CTPYKTypa Ocajka, 000CHOBAHHUE YCIOBHI MOJYYCHHS OCAKIAEMON U
rpaBUMeTpHYecKoi (opMm ocanka (YUCIEHHBIE 3HAYCHHS PELENTYyphl HE 3allOMHHATSH),
MIPUHIIMIIBI 3aTPSA3HEHUS OCa/IKa U MEPBI IO €r0 yCTPAaHEHUIO, BEIOOP TPOMBIBHON KHIKOCTH,
BBIYHCJICHHUE PE3YJIBTATOB aHAIIMN3a MIPH OMPEEICHUN CIeIYIOIINX BEIIECTB:

a) Oapwus B BHJE cysibdaTa Oapus;

0) cepbl B pacTBOPUMBIX CyJb(aTax;

B) KaJbIIMs OKCaJaTHBIM METOJIOM;

r) Marausg (ocaTHbIM METOAOM;

N1) KaJbIMs U MarHUs MPU COBMECTHOM NPUCYTCTBUU;

€) HHKEJS B CTaNIH;

K) aTIOMHUHHS (OCATUTENh — THAPOKCH]T aMMOHHUS; 8-OKUXHHOJINH);

3) xenes3a B coid Mopa (ocaauTenb — THAPOKCHU]T aMMOHUSA);

M) XJOpa B paCTBOPUMBIX XJIOpUIaX.
CyurHocTs TUTpUMETpUYecKoro ananuza (TA).
TpebGoBaHusI K peakIusM, UCTIOIb3yeMbIM B TA.
OcHoBHble TmOHATUS TA: THTpOBaHHWE, CTaHJAPTHBI pacTBOp, THUTPAHT, TOYKA
SKBHUBAJIEHTHOCTH, KOHEUHAsi TOYKAa TUTPOBAHUS, MHIMKATOP, SKBUBAJIEHT, YUCIIO U (PakTOp
SKBHBAJIEHTHOCTH.
Croco0Obl  MPUTOTOBJIEHUS  CTaHJAPTHBIX  pacTBOpoB.  PacueTsl, CBfA3aHHBIE C
MPUTOTOBIICHUEM CTaHIAPTHBIX PACTBOPOB.
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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.

49.

50.

[lepBuuHble cTaHaapThl (YCTAaHOBOYHBIE BEIIECTBAa) U TPeOOBaHUS, MPEIbIBISEMbIE K HUM.
Bropuunble cTannapThl, UKCaHAIbI (CTAHAAPT-TUTPHI).

CriocoObl OT/IEIBHBIX HABECOK U MUIIETUPOBAHUS.

CriocoObI BbIpaKeHUsI KOHIIEHTPALUHN CTaHIAPTHBIX PACTBOPOB.

Krnaccudukanuus THTpUMETPUYECKUX METOMIOB MO THIY PEaKIMH TUTPOBAHUS U MO TEXHHUKE
TUTPOBAHUS.

CymHOCTh NPSMOTO0, 0OPaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

Pacuer pe3ynpTaToB NpsSMOro, OOpaTHOIO THUTPOBAHUS M TUTPOBAHUS 3aMECTUTEIIS.
[TpuHIIKTT SKBUBAJICHTHOCTH (3aKOH YKBHUBAJICHTOB).

CymHOCTh METOAA KUCIIOTHO-OCHOBHOT'O TUTPOBAHUS.

Pacyer u moctpoeHue KpuUBOM TUTPOBAHUS CUJIBHOM KHCIOTHI (OCHOBaHUS) CTaHIAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Pacuer m moctpoeHMe KpUBOM THTPOBaHUS CIA00W KHUCIOTHI (OCHOBaHHS) CTaHIAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Ckaudok TUTpOBaHUS U (PAKTOPHI, BIMSIONIME HA €r0 BEIWYHHY. PacueT ckauka TUTPOBAHUS
IIPY 33JJaHHOH JOIIyCTUMOM MOTPEIIHOCTU TUTPOBAHMUSL.

Kucnorno-ocHoBHbIe HHAUKATOPHL. MIOHHAs TEOpUs MHIUKATOPOB.

WuTepBan mepexoja OKPACKU JBYXUBETHBIX HHIUKATOPOB M II0KA3aTeNIb TUTPOBAHHSL.
[TpunIMI BEIOOpa KUCIOTHO-OCHOBHOTO MHIUKATOPA.

CymHocTh MeTOAa OCAAMTEIBHOTO TUTPOBAHUSA HA INPUMEPE APIE€HTOMETPUUYECKOTO
TUTPOBAHUSA.

Omnpenenenre XJIOPHI-MOHOB METOJOM apreHTOMETPUYECKOro THUTPOBAHUS IO CIIOCOOY
Mopa, @onbrapaa u dasuca.

CymHOCTh METOAA KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBAHMSL.

Kommiekcon 11 (O4TVK) wommnekcon Il (3/][TA) m wux cBoiictBa. DOpMBI HMOHHOTO
cocrostnus 3/{TA B 3aBucumoctu ot pH pactBopa.

[IpuroToBnenue u crangapTusaiusa pacrsopa 3/{1TA, ycTaHOBOUHbIE BEIIECTBA.

Peakuum xommiiekcooOpa3oBaHusl MOHOB METaUIOB pasHoro 3apsga ¢ I/TA Crpoenue
KOMIUJIEKCOHATOB METAJLJIOB.

@DaKTOpBbI, BAUSIOMNE HA YCTOWYMBOCTH KOMIIEKCOHATOB METAJLJIOB.

MeTanaoxpoMHble MHIWKATOPBl W MPUHIMI HX JEHCTBUS Ha IMPUMEPE 3PUOXPOMOBOTO
yepHoro T.

TexHuka KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHUS: MpsIMOE OOpaTHOE, KOCBEHHOE
TUTPOBaHME, TUTPOBaHUE 3amecTuTens. [IpumMepsl U pacueT pe3yiabTaToOB TaKUX CHOCOOOB
TUTPOBaHUA (OMpEeJesIeHne MOHOB IIMHKA, MarHus, aHHMOHOB, OPTaHWYECKUX COEAMHEHUM,
YKECTKOCTH BOJIbI).

CymHOCTh METOAa OKUCIUTENbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS.
OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU M OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIN
noteniman (OBII). YpaBaenue Heprcra.

CrannapTHBI, HOpMaJIbHBIN U yCIOBHBIN ((popManbHbIH, peanbHblit) OBIL

®daxrtopsl, Bustonme Ha BenuunHy OBII (pH pactBopa, oOpazoBanre MajaopacTBOPHUMBIX
COCIMHEHUH U 1Ip.).

Pacyer 1 nocTpoeHne KpUBBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHOT'O TUTPOBAHUSI.

CKa4yoK TUTPOBAHMSI B METOJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS U (DaKTOPHI,
BIIUSIIOIIUE HA €T0 BEJIMYHHY.

Wuaukatopel B METOJE OKHCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMSA: OOpaTHMBIE,
HeoOpaTumble, crieruduaeckue.

Ilepmanronaromerpusa.  CranpaptHeii  pactBop  KMnQOy,  €ro  NIpUTOTOBIICHUE,
CTaHJapTHU3ALMs U XpaHEHUE.

OmnpeneneHne  BOCCTAHOBUTENEW  METOJOM  MPSMOIO  IEPMAHIaHATOMETPUYECKOTO
tuTpoBanus (Ha mpumepe Fe(ll)).
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51.
52.
53.
54.
55.

56.

57.

Omnpenenenre OKUCIUTENEH METOAOM OOpaTHOTO MEPMaHTaHATOMETPUUYECKOTO TUTPOBAHUS
(ua npumepe MnQOy).

[lepmanranaTomerpuueckoe orpezeseHue HMOHOB METaJIJIOB, o0pa3yromumx
MaJopacTBOPUMBIE OKCAJIaThl, METOJIOM TUTpOBaHUs 3amectutens (Ha mpumepe Ca(ll)).
Monomerpust. CTaHgapTHEI pacTBOp Hoxa (I2), IPHTOTOBICHHE, CTAHAAPTH3ALIS.
ﬁonOMeTqueCKoe ornpezeneHue BocctaHoBUTeNeH (Ha pumepe As(111)).

Wonomerpus. CranzapTHsIi pacTBop THOCYIb(aTa HaTpust (Na2S203), €ro MPUroTOBICHHE,
CTaH[IapTH3AIM U XpaHEHUE.

HMonoMeTpudeckoe ompeseneHie OKHCIUTeNeil CrocoGOM THUTPOBAHMS 3aMecTHTens (Ha
npumepe As(V), Cu(ll); cunbHbIX KUCIOT; noHOB MeTaiwoB (Ba(ll), Pb(Il)), oOpazyromux
MaJIOpacTBOPUMBIE XPOMATHI).

Huxpomaromerpus. Onpeneneuue Fe(ll).

Pa3gen 2. « DU3UKO-XUMHYECKHE METOAbI AHAJIN32»

l.
2.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
27.

DJIEKTPOHHBIE CIEKTPHI MOTJIONIEHUS MOJIEKY L.

OcHoBHOM 3ak0oH cBeronorjomenus. OnTtudeckas MIOTHOCTh. [IpaBuiio aaIUTUBHOCTH
ONTHUYECKUX TIOTHOCTEM.

[Ipo4HOCTB OKpalIeHHBIX COEANHEHUN U €€ BIUSHUE Ha YyBCTBUTEIBHOCTh U TOYHOCTh
(hOTOMETPUUYECKUX OTIPEICTCHHIA.

[TocTOSIHCTBO cOCTaBa OKpAIIEHHBIX COeMUHEHUM. [[pUuunHbI HapyIIEHUs cCOCTaBa U
yclioBusi (POTOMETPUPOBAHUS, 00ECTIEUNBAIONITNE OTHOCUTEIHFHOE TOCTOSTHCTBO COCTaBa
OKpAIlICHHBIX COCIUHEHMUIA.

Crniexktpooromerprueckuii 1 (POTOKOIOPUMETPHUECKUI aHanu3bl. Pasnuune.
[Ipeumyiectno.

CrekTpanbHasi 00J1acTh, B KOTOPOH HEOOXOIMMO TPOBOAUTH (DOTOMETPUIECKOE
onpeneneHue. Bo3aMoKHbIe BApUAHTBHI.

CeerodunbsTpbl. HazHauenue u npasuia ux BeiOOpa.

Br16op pearenra s mpoBeneHust poToMeTpuIecKoro anainnsa. Kpurepuu Beioopa.
Bnusaue pH pactBopa Ha pe3ynbTaThl (HOTOMETPHYECKOTO ONPEACTICHUS.

Br160p onTuManbHbIX yCIOBUHM MpOBeACHUS (POTOMETPUUECKOTO aHAIN3A.

Mexanusm Bo3HukHoBeHus1 UK-cniekTpos.

Kaxkue tumbl kosiebanuii MOTYT IPUCYTCTBOBATh B MoJiekyJse? Kakue konebanus aToMOB B
Mouiekyiie nposieisitorest B K- cnekrpe.

VYerporictBo u mpuHuun aericteus MK- cnekrpomerpa.

Oxapaxrepu3yiite ucrounuku UK — m3nydenns. Kakue tpeboBanus Kk HUM
NPEBSBISIOTCA.

XapakTepucTUYECKHe YaCTOThI, OT Yero 3aBUCUT uX nojioxxenune B MK — cnexrpe?

Yro Takoe “006sacTh OTHEYAaTKOB NaibleB”? JIJIg 4ero oHa UCIOJIb3yeTCs.
Kauectennsiit ananus metonom UK — cnekrpockonuu. Kak mpoBoauTcst onpeneneHue
KayeCTBEHHOI'0 COCTaBa CMECH BEIIECTB, HACHTU(UKAIMSI YHCTOTO BellecTBa?
KonunuectBennsiil ananus merogoM MK- cnekTpockonuu oJHOro BEIIECTBA U cMece
BEIIECTB.

[TonsaTHE MTIOMUHECIICHIIUN.

Knaccudukanys MeTo10B TIOMUHECLIEHTHOTO aHAIH3a.

Cdopmynupyiite npasuino Crokca — Jlommens.

CBs3b MEX/ly CHEKTPOM MOTJIOIIEHUS U TIOMUHECLIEHIIMU MOJIeKyJIbl. [IpaBuiio
3epKabHOM cuMMeTpuH (TipaBuiio JIeBuirHa).

Bunpl TynieHus JIOMUHECIEHIIUN.

KBanTOBBII BbIXO JITOoMUHECHEHIUU. [IyTH €ero noBsileHUs.

OrnpeneneHne KOHIIEHTPALUK BEIIECTBA 110 €ro JIOMUHECIICHIIUU.

MexaHu3M BO3HUKHOBEHUSI aTOMHBIX YMUCCUOHHBIX CIIEKTPOB.

[[lnpuHa crieKkTpaabHON JUHUU. BUIbl yIIMpeHUs] CHIEKTPAIbHOM JIMHUU.
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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.
63.
64.
65.

AHATUTAYECKHUI CUTHAJ I KAYECTBEHHOTO M KOJIMYECTBEHHOIO CIIEKTPAJIBHOTO aHAIN3A.
CrnekTpaibHbie TIOMEXH, BIUSIOUME HA MHTEHCUBHOCTD CIIEKTpainbHOM uHuu. [TyTn ux
ydera.

OU3NKO-XUMHUYECKUE TTIOMEXH, BIUSIONINE HA UHTEHCUBHOCTD CIIEKTpaJIbHON JTUHUU. [1yTH
UX YCTpaHEHUS.

Crioco0bI onpe/ieieHrst KOHIIEHTPAIUK B YMUCCHOHHOM CIIEKTPATHHOM aHAIIU3e.
®oromertpus miameHu. OCOOEHHOCTH U MPEUMYIIECTBA 3TOI'0 METO/Ia.

Atomuzatopsl. VIX posib B aTOMHO-3MHUCCHOHHOM aHaJIU3e.

[Tnamst kKaKk UCTOYHHUK BO30YKIACHHSI SMUCCUOHHBIX CIIEKTPOB, KOT'/1a UCTIOIb3YETCS.
[IpeumyiecTBa U HEAOCTATKHU.

DnekTpuueckas ayra U UCKpa Kak HCTOYHMK BO30Y:K/I€HUSI YMUCCHOHHBIX CIIEKTPOB, KOTa
ucnonb3ytorcs. [IpenMyrecTBa u HEAOCTATKHU.

NuayKTUBHO- CBSI3aHHAs IU1a3Ma KaKk MCTOYHUK BO30Y KICHHS SMUCCUOHHBIX CIIEKTPOB,
Korjaa ucnoibszyercd. [IpeumyiiecTBa 1 HEIOCTATKHU.

OcHOBHBIE THIIBI CEKTPATBHBIX MPUOOPOB, MPUHIIMIT UX IEHCTBUS U Ha3HAUCHUE.
Mertoasl peructpanuu criekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJIOCTATKHU.

Bubl palnOaKTUBHOTO U3yYE€HHS U BUABI PATHOAKTUBHOIO paCMaia.

3aKOH paslM0aKTUBHOTO pacnaja. Jlaiite onpeaeneHue NOCTOSIHHON paciiaja, nepuoja
noJtypacnaja.

Ha xakux MexaHn3Max B3anMOJICUCTBHUS U3JIyUEHUS C BEIIECTBOM OCHOBAHBI BaXKHEUIIINE
METO/IbI PETUCTPALIMU HU3JIYUEHHUSI. Y CTPOMCTBO M MPUHLIMI ACHCTBHS cyeTurka [ elirepa.
KonuuecTBeHHOE onpe/ienieHne 3JIEMEHTOB 10 UX €CTECTBEHHOM PaJu0aKTUBHOCTH.
MeTopl, OCHOBaHHBIC HAa UCKYCCTBEHHOM (HaBEICHHOW) PaIMOAKTHBHOCTH.
AKTUBalIMOHHBIN aHanu3. [IpenmyinecTBa U HEJOCTATKU METOAA.

Pannomerpudeckoe TutpoBanue. CyniHOCTb, MPEUMYLIECTBO U HETOCTATKA METO/A.
Mertoa nzotonHoro pazbasieHusi. OCOOEHHOCTH, IPEUMYIIECTBO U HEIOCTATKU METO/a.
Crnioco6nI KiTaccupuKauu XpoMaTorpapuIecukx METOIOB aHaIU3a.

Bunsr xpomarorpamm. Crioco6 ux npeacTaBieHusl.

Xpomarorpapuuexue napamMeTpbl, XapakTepU3yIoIIHe MOBEJACHNE BEIECTBA.
KunxocTtHast pacpeenuTenbHas XpoMaTorpadus ¥ ee OTINYKEe OT IKCTPAKITUH.
CyurHocTh HOHOOOMEHHOM XpoMatorpaduu. MoHUTH 1 X PU3UKO-XUMUUYECKHE
CBOICTBA.

Ocanounast xpomaTorpadus 1 ee BapUaHThI.

CyIIHOCTE ¥ BUJIBI Ta30BOM xpoMaTorpaduu. MexaHu3Mbl pa3aeieHusl.

["a30BbIi1 XpomaTorpad U €ro OCHOBHBIC Y3JIIbI.

JleTekTopsl, UCTIONb3yeMbIe B ra30Boi XxpomaTorpadpuu. Karapomerp. YcrpoiictBo u
00J1aCTh TPUMEHEHUS.

YCTpoicTBO 1 00611aCTh MPUMEHEHUS TIa3MEHHO-HOHU3AIMOHHOTO JETEKTOPA.
[Tpumenenue razoBoi Xxpomarorpaduu A KaYECTBEHHOT'O U KOJIMYECTBEHHOT'O aHAJIN3A.
AHaIIMTUYECKUE CUTHAIIBI.

Knaccudukanus 31eKTpoXuMUYeCKUX METO/I0B aHaJIK3a.

[Ipsimas moreHMOMETpUS (MOHOMETPHS).

[ToTenmmomeTpudeckoe TutpoBanue. CriocoObl HAXOXKACHUSI KOHEUHON TOUKH
TUTPOBAHUS.

[Tomstporpaduaeckuii ananu3. Bun nomsiporpadudaeckoii kpuBoit. OCTaTOYHBIH,

QG dy3MOHHBIH, TpeaeabHbIN 11U y3HOHHBINA TOKH.

OcHoBa KauecTBEeHHOTO moJisiporpaduueckoro ananusa. [loasporpadudeckuii CiexkTp.
KonuaectBenHsIit nonsiporpaduaeckuii ananu3. CrocoObl HaX0XKIEHUsI KOHIICHTPAIUH.
Bunpl coBpemenHoit nonsiporpaduu (auddepeHmanpHas, pa3HOCTHAS, HHBEPCHOHHAS ).
AmnepomMeTrpuueckoe TUTpoBanue. DopMbl KPUBBIX TUTPOBAHMUSL.

OCHOBBI KyJIOHOMETPUYECKOT0 aHaIM3a. AninapaTypa AJis IPpOBEACHUS
KYJIOHOMETPUYECKOIO aHaJIn3a.
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66. Ilpsamas kynmoHomerpus. OnpeaesieHue BbIX01a MO TOKY.

67. CyImHOCTbH KyJIOHOMETPHUECKOTO TUTPOBaHUS. OCOOCHHOCTH U JOCTOMHCTBA 3TOTO
METO/A.

68. MeTposiornuecKkre U aHATUTHIECKIE XapaKTEPUCTUKU (U3UKO-XUMHUYECKUX METOOB.

4. 3agaHusA 1J151 KOHTPOJIBHBIX PadoT.

KonTtpoabsnas pa6ora Nel.

Bapuanr 1.
1. U3 oOpa3ua texHuyeckoro cynbpuma Harpus, maccord 0,2135 r mocnme psima omeparuii
nosydeHo 0,4621 cynbdara 6apus. BeraucianTs MaccoByro MO0 Cyiab(duma HATPUS U CEPhI B
oOpasiie.
2. Kaxkoii katuon OyAeT ocakJaThCsl MEPBBIM MPU MOCTEIIEHHOM MpUOaBIeHUH pa30aBICHHOIO
pacTtBopa cynbpaTa aMMOHHS K pacTBOpy, coaepxamiemy 20 mr/m wmoHoB Oapus u 500 mr/m
noHOB cBuHIA? [lpu KakoW KOHIEHTpAIMU CyIb(haT-HOHOB HAYHETCS OOpa3oBaHWE BTOPOTO
ocanka? Jlins BaSO4 TTP°=1,1-10"'°. Jlna PbSO4 IIP°=1,6-107.
3. Bwruucaute pactBopuMocTh xpomara Oapust (BaCrO4) mpu pH = 1. CpaBHuth ¢
pacTBopuMocThIO B Boje. Jlna BaCrO4 TIP° = 1,2-10'°. CrymenHuaTble KOHCTAaHTHI
auccormanuy xpomoBoit kuciotsl (H2Cr04): K1 =1,6-10" u K2 =3,2-107.

Bapuanr 2.
1. Kakoit ob6vem 0,2M pactBopa H2SOs TpeGyercst st ocaxkaeHuss Oapusi M3 pacTBopa,
coxepxariero 2,5 r BaClo-2H,0?
2. Cmemanu 220 mu 0,001M pactBopa xsopuna xansuust 1 130 ma 0,002M pactBopa okcanara
aMMOHUS. BrruncianTs Maccy Kanbims B pactope. Jas CaC.0s TIP°=2,3-107.
3. Beraucnute pacTBOpUMOCTH ocajka xjopuaa cepedpa B 0,01M pacTBope CONSIHON KUCITOTHI €
yuéToM 00pa3oBaHHUs XJOPHIHBIX KoMIIekcoB cepebpa. Jna AgCl ITP° = 1,8:107!°. ITonnsle
KOHCTAHTHI yCTOHUYMBOCTH Komruiekcos: P1=1,0-10° u f2=1,0-10°.

Bapwuanr 3.
1. 0,20 r cruaBa, copepxaiero mo macce 20% cepebpa, pactBopuiu. Moubsl cepebpa u3
noiy4yeHHoro pactBopa ocaauiu 0,30M pactBopom KCI. Kakoit 00bem ocanutens norpedyercs
JUJIs1 TOM onepanun?
2. KakoBa Oyzer morepst Macchl ocajka cyibgara cBuHIA Ipu npombiBanuu ero 200 mu 0,003M
pactBopa (NH4)2S04? Jlns PbSO4 TIP°=1,6-108,
3. Beruncnuth pactBopumocts ocaaka AgSCN B 0,01M pactBope NH4SCN ¢ yuerom u 6e3
ydeta Komruiekcoobpaszosanusa. Jms  AgSCN  IIP° = 1,0-107'2. TlonHble KOHCTaHTHI
YCTOHMYMBOCTH POJAHUIHBIX KOMILIEKCOB cepebpa: Bi=5,6-10% u B =3,0-10°8,

Bapuanr 4.
1. BeruncanTe Maccy HABECKH CHIIMKAaTa C MAaCCOBOM JjoJiel KpeMHHUs 18%, KOTOpYIO HYKHO
B3Th A5 mosyuenus 0,0724 r npokaneHHoro ocazaka SiOy.
2. Ilpu Kakoil KOHLUEHTPALMHU MIETOYH HAYHETCS OCAXKICHUE TMIPOKCHIA MarHus U3 1,2-10°M
pactBopa xnopuaa maraus? Jns Mg(OH), IIP°=6,0-10"1°,
3. Berancnuth pactBopuMocTh okcanara Kaiabius (CaCoO4), ecnu pacTBOp HAJl OCAAKOM HMEET
pH = 3 u wu30biTouHyro KoHuUeHTpanmio okcaiar - uoHoB 0,01 momb/n. s CaCz04
[P = 2,3-10°. CryneHuyaTbie KOHCTaHTBI auccomuaruu IaBeneBor KuciaoTel (H2Cr04):
Ki=5,6:10% u K;=5,4-10".

Bapuanr 5.

1. MaccoBas nons cepsl B yrie coctaisier 0,5%. Kakyto HaBecKy yriist HEOOXOAMMO B3STh IS
aHanu3a, yToOs! noxyuuts 0,19 r ocaaka cynsgata 6apus?
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2. 5,0 mn 0,05M pactBopa cepHOW KHCIOTHI pazbaBwim g0 1,0 m u 3arpatunm 300 mu
MOJYYeHHOT0 pacTBopa Ha npombiBanue 0,40 r ocaaka cyibdara Oapus. Beranciantb MaccoByto
JIOJTI0 paCTBOPEHHOT0 OCaJKa, CUUTas HachllleHne pacTBopa noyHbM. [l BaSO4 T1P° = 1,110
10

3. Beruucnuthk pacTBOpUMOCTH cyiib(ara Oapusi: a) B Boge; 0) B 0,1M pactBope HCI (yuecThb
Bnusiaue pH). [Ins BaSO4 I1P°=1,1- 10"'°. KoucranTa muccormanun H2SO4 Ko = 1,210,

KonTtpoabsnas pabora Ne2.

Bapuanr 1.
1. Kakoii 0658M pacTBopa ¢ MaccoBoii goneit NH3 12% u miotaocthio 0,95 r/em® Tpebyercs mns
npurotosieHusa 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP MPUTOTOBICHHOTO pacTBOpa
aMMMaKa Mo XJIOpoBoAopoaHoi kucnore (TnNHyHCI)?
2. K 20,00mn anamuszupyemoro pactBopa Na,COs; mpummnu 30,00mn 0,2040M cranmapTHOTO
pactBopa HoSOs u ymanunu CO; kunsuenueMm. Ha TuTpoBaHHMe OCTaTKa KHCIIOTHI MOILIO
15,12mn1 cranpaptaoro pactBopa NaOH. VYcranosneno, urto 1,000mn pactBopa NaOH
skBuBajeHTeH 1,010mn pactBopa H2SO4. Beruucnuts mossiprHyto koHueHtpanuio NaxCOs B
aHAIM3UPYEMOM pacTBope. Hanummre ypaBHEHHS peaKHii.
3. Paccuurars u nmoctpouth KpuByto TuTpoBanus 10mia 0,1M pactBopa NH4OH (ms NH4OH
K=1,76.10") 0,1M pactBopom HCI. Pacuer BBIMOTHHUTH NS TOUeK, Koraa pob6asneno 0; 99.9;
100; 100,1% TuTpanTa OT 3KBHUBAJICHTHOTO KoindecTBa. BoiOpars unaukarop. Kakyio okpacky
MMEEeT MHIUKATOP B HAaYaJIbHOW U KOHEeYHOU Touke TuTpoBaHus (KTT)?

Bapuanr 2.
1. Kakoif 00bEM BOIIBI HY)HO 100aBUTh K 1 11 pacTBopa ¢ maccoBoii goneir HNO3 30%, uroOst
nosryuuts 3% pactBop?
2. HaBecky cMecu MuHepaibHbIX coielt Maccor 0,9500 r BHecu B pacTBOp LIENOYN U OTOTHAJIN
NH3, nporryctuB ero B 50,00mi 0,2060M pactBopa HCl. Ha tutpoBanme ocratka KHCIOTHI
nouwio 6,25mi 0,2010M pactsopa NaOH. BeruncianTts MaccoByto 1010 a30Ta B CMECH.
3. Tloctpouts kpuByro TutpoBanus 10 mu 0,1M pactBopa HNO; 0,1M pacrBopom NaOH.
Pacuer BBIMONHUTH M1 TOYek, korma mobaemeno 0; 99,9; 100; 100,1% turpanta ot
SKBUBAJIEHTHOTO KoiuuecTBa. BpiOparh uuaukatop. Kakyio okpacky uMeeT HHAMKATOp B
Ha4yaJIbHOM YU KOHEUYHOM TOYKE TUTPOBAHUS?

Bapwuanr 3.
1. Kakoit 066éM SM pactBopa HoSO4 cnenyer no6asuth k 51 0,1M pactBopa, 4T0OBI MOTYYUTH
0,3H pactBop?
2. K pactBopy (NH4)>SO4 no6asumm 25,00ma 0,1132M pactBopa NaOH u kumnsiueHueM yaainuim
NHs. Ha tutpoBanue ocratka NaOH nomuto 5,70mn 0,1347M pactBopa HCI. Beraucnute maccy
(NH4)2SO4 B pactBOpE.
3. Ioctpouts kpuyto TutrpoBanus 10 ma 0,1M pactBopa HCl 1M pactBopom NaOH. Pacuer
BBITIOJIHATH JUIsl TOYEK, koraa modasieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KosimdyecTBa. BeiOpare naankarop. Kakyio okpacky uMeeT HHAMKATOp B HAYaJbHOW U KOHEYHOU
TOYKE TUTPOBAHUS?

Bapuanr 4.

1. Kakoii 00béM Boabsl HyxkHO no6aButh k 0,111 0,38M pactBopa KOH, uToOBl mOTY4YHTH
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?

2. TIposenu peaxiuto 0,30r cmecu ¢ maccoBoii noneir NapCO3 37% u NaOH 42% ¢ 25mn 0,24M
pactBopom HCI. Kakxoit 06vém 0,11M pactBopa NaOH moiinér Ha THTpoBaHHME H30BITKA
KHUCJIOTHI?

3. IMoctpouts kpuByto TuTpoBanus 10 mia 0,1M pacrBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJTHUTH IS ToueK, koraa gobasieno 0; 99,9; 100; 100,1% TturpanTa OT 3KBUBAJICHTHOTO
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KonudecTBa. BeiOpars nuaukarop. Kakyro okpacky uMeeT WHIUKATOP B HAYaJIbHON U KOHEYHOU
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kaxoii 06b8M pactBopa ¢ MaccoBoii noneit H2SO4 4,9% u nnotnoctsio p=1,0 r/em® Hyx)HO
no6asuts k 101 0,11. pactBopa H2SO4, yT06561 momyuuts 0,1M pactBop?
2. Kako#t o6wém 0,10M pactBopa HCI TtpeOyercss B3aTh I HEHTpalu3allid amMMHUaKa,
Beiiensiemoro u3 0,5000r BemiecTBa ¢ MaccoBoil moneit azota 4%, 4ToOBl Ha THUTPOBAHUE
n36p1Tka HCI momwo 5,0mut 0,11M pactBopa NaOH?
3. Iloctpouts kpuByto TutpoBanus 0,1M HNOs pacteopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JIJIs1 TOUEK, Koraa gobasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT SKBUBaJICHTHOTO
KOJIM4YecTBa. BrIOpaTh HHIUKATOP.

KonTtpoabsnas pabora Ne3.

Bapuanr 1.
1. K 0,2132 r pyzast ¢ maccoBoit goieit MnO; 8,68% mobaBunu cepHyto Kucioty u 19,65 mn
0,12151. pactBopa H2C204. Kakoit 06bem pactBopa KMnO4 moiiieT Ha TUTpOBaHHE HM30BITKA
H2C204, eciu mo panHBIM Jpyroro anamusa Ha 25,00 ma pactBopa H2C2O4 upmer 21,44 mn
pactBopa KMnO4? Hanuimmure ypaBHEHUS peakiui.
2. PaccunTaTh NmOTeHUMAN Ui CTENEHU OTTUTpoBaHHOCTU T = 90%; 100% nns TtuTpoBaHus
pactBopa 1maBeneBoil kucioThl (H2C>O4) cTanmapTHBIM pacTBOpPOM IEpMaHTaHaTa KaJus
(KMnOg).
3. YpaBuenune Hepacra. @opmanbHbIi TOTeHITMAN. BiausHue o6pa3oBaHus TPyAHOPACTBOPUMBIX
COCIMHEHUH Ha 3HAaUeHUe MOTEeHInaa (0ca ok 00pa3yeT BOCCTaHOBJICHHAs hopMa maphl).

Bapuanr 2.
1. K pactBopy, congepxkamemy 0,2268 r KClO3 no6asunm 48,35 mun 0,1980M pactBopa FeSOs ,
Ha TUTpOBaHME U30bITKA KoToporo monwto 11,27 miu 0,1088H. pactBopa KMnOs.
Brrauciuts maccoByro goato KClO3 B cmecu. Hanucatb ypaBHEHUS peaKIIuid.
2. PaccunTaTh NOTEHLMAN B TOYKE 3KBUBAJEHTHOCTH Ipu TUTpoBaHuM FeSOs nmepmaHranarom

kamust KMnOy. E° =+1,51B. E° =+0,77B.

MnO,” ,H" | Mn** Fe** | Fe™
3. Wupgukatopel B METOJE OKHUCIHTEIbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHUS: O6paTI/IMBIe,

HeoOpatumele, cierupuueckue. [IpuBecTn mpuMepsl.

Bapuanr 3.
1. Ha tutpoBanue Fe?* B ananusupyemoM pactsope, npurotosieHHoM u3 0,2012 r pyisl, HOILIO
18,48 miu 0,10151H. pactBopa KoCr2O7. Beruuciaute maccoByto nonto FeoOs B pyae. Hanucatb
YpaBHEHUE PEAKIUH.
2. PaccumTaTh MOTEHIMAT B TOUKE KBHBAJIEHTHOCTH NpH TUTpoBaHuu Fe?" pactBopom KoCrO7.

E’ =+0,77B. E’ =+1,33B.

Fe** |Fe**

3. OOpaTtumple OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC MHAUKATOPHL. [IpaBmiio BeiOopa. IlpuBectn
HpHUMEPEL.

Cr,0,% H* /Cr3*

Bapuanr 4.
1. 0,2716 T cTasbHOM TPOBOJIOKH PACTBOPIIIA B KUCJIOTE U HA TUTpOBaHHE pacTBopa xene3a(ll)
3arparuim 41,75 min 0,113 1H pactBopa KMnOs. Beraucnute MaccoByo 70110 jkene3a B o0pasie
npoBoJokH. HanucaTs ypaBHEHHE peakLUH.
2. PaccunTarh moTeHIMal B TOYKE 3KBHUBAJEHTHOCTU IIPU TUTpOBaHMM pacTBopa xenesa (II)

nepmanranaroM kanus KMnOs. E° =+0,77B. E° =+1,51B.

Fe*t | Fe* MnO,~ ,H" | Mn**
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3. YpaBuenue Hepucra. @opmanbHbIil noTeHnnal. Biusaue o0pa3oBaHus TPYIHOPACTBOPHUMBIX
COCMHEHUH Ha BEJIMYMHY MOTEHIMANIA (0Ca oK 00pa3yeT OKHCIeHHas (hopMa mapsl).

Bapuanr 5.
1. Ha turpoBanue 0,1506 r maeneBoit kucinotel (H2C>04) momuto 24,25 mu pactBopa
nepMaHraHara Kanaus. Belumciute HopMmanbHyro KoHueHTpaiuioo KMnOs, tutp KMnOs.
Hamnncats ypaBHEHHE peaklyH.
2. PaccuuTaTh MOTEHIMAI MPU CTETIEHU OTTUTPOBAHHOCTH T = 99% mJist TUTpOBAaHUS pacTBOpa

mraBeneBoit kucnotel (H2C20s) mepmanranarom kanmus KMnOs. EOMHO,F P +1,51B.
4 s
0 —
E 2C0,/C,0,* 0,49 B.
3. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  pEAKUMM U CTAHJAPTHBIA  OKUCIUTEIBHO-

BOCCTAHOBUTEIbHBIA MOTEHIMAN. Y paBHeHHEe HepHera.

5. Meroanuyeckue mMaTepuajbl I ONpedesieHUs NPOUeAYP OLECHUBAHUS 3HAHUIA,
YMeHUIl 1 HABBIKOB, XapaAKTePU3YIOIIUX dTanbl GOPMUPOBAHNUSS KOMIIETEHIMIA.

HpOMe)KyTO‘IHaSI arrecraigud 10 JUCHUILNIMHE TIPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTO CITGI' TU(TY) 016-2015. KC YKIB. Ilopsimok opranu3aiuu 1 IpOBEICHUS
3a4€TOB U SK3aMEHOB.
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