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1. IlepedyeHb MJIAHMPYeMBbIX pPe3yJIbTATOB O00y4YeHHs] MO JAMCUMILIMHE, COOTHECEHHBIX C IUVIAHHPYEMBIMH pe3yJIbTATAMH OCBOCHUS

00pa3oBaTeJIbHOM POrPaAMMBbI.

s ocBoeHMs 00pa30BaTENbHON MporpamMmbl OakajgaBpuaTa OOydYalOUIMCS JODKEH OBNAACTh CICAYIOUMMHU pe3yibTaTaMu OOy4deHUs 10

IHACIUATUINHE:

Kox u HaumenoBanue

Kon n HaumeHnoBaHre WHIUKATOpa

[Tnanupyemble pe3yabTaThl O0y4eHUS

KOMITETEHIIUHT JOCTH>KEHHS] KOMITETEHLIUN (meckpunTOpHI)
OIIK-1 OIIK-1.3 3HaTh:
Crioco0OeH MpUMEHSTh 6a30BbIe Hcnonb30BaHnE TEOPETUUECKHUX - TEOPETUYCCKHE OCHOBBI aHaUTHYeCcKor xumuu (3H-1).
OCHOB aHAJIN3a BEILECTB U Ymersb:

3HaHUS (PyHIAMEHTATBHBIX
pa3zienoB HayK O 3eMIe,
€CTeCTBEHHO-HAYYHOTO U
MaTEeMAaTHYECKOTO ITUKIIOB MPU
pelIeHnH 3a/1a4 B 00J1acTH
9KOJIOTUH M TTPUPOIOTIOITB30BAHHS

MaTEepHAJIOB ISl TPUMCHCHHUS
METOJIOB HACHTH(DUKAIHH,
oOHapyKeHHUsI, pa3felieHus U

OIMPECACICHUS XUMHUUYCCKHUX BCUICCTB.

- HCIIOJIb30BaTh (PyHAaMEHTaJIbHBIE TPE/ICTABICHHS aHATUTHUYECKON XUMUU
JUIS pellieHus] MPaKTUUECKUX 3aiad HKOJIOTUU U IPUpoonoib3oBaHus (Y-
1).

Baaners:

- METOJIAMU XMMUYECKOT0 ¥ (pru3uKo-xumuueckoro ananmsa (H-1).




2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl.

JlucummiuHa OTHOCUTCS K JUCHUIUIMHAM O0S3aTelnbHOW YacTH 00pa30BaTeIbHOM
nporpammbl O6akanaBpuata (b1.0.14) u u3yuaercs Ha 2 Kypce B 3 cemecTpe U Ha 4 Kypce B 7
ceMecTpe.

B MeroanueckoM IuUlaHEe JUCIHUIUIMHA ONMPAETCsl Ha JOUCHUIUIMHBL «OO0mas u
HeopraHuyeckass xumus», «Duzuka», «Opranudeckas xumus». llomydeHHsle B mpornecce
U3YYEHUS AMCUMIUIUHBI «AHANUTUYECKas XUMHUA U (PU3UKO-XUMHUYECKHE METOJbl aHalIn3a»
3HAHMS, YMEHHUS M HABBIKK MOTYT OBITh HCIOJB30BAaHBI MPU MPOXOXKICHUU MPEATUTUIOMHON
MPAKTUKH, a TAK)KE IIPU BHITIOJTHEHUH BBITYCKHOW KBAIU(DPUKAITMOHHOM paOOTHI.

3. O0beM IMCHHUILINHBI.

Bcero,

Bun yueouoii paboret 3E/akaneM. yacoB

OO0mas TpyA0eMKOCTb 1M CHHMILIMHBI 4/144

(3a4ETHBIX €AMHUIY aKaJIEMUYECKHX YaCOB)

KonTakTHas padora ¢ npenogaBaresiem: 118
3aHSTHS JIEKIIMOHHOTO TUTIA 36
3aHATHUS CEMUHAPCKOTO TUTIA, B T.4. 72

CCMUHAPBDBI, MPAKTUYCCKUC 3aHATUA -

nmabopaTopHbIe PabOTHI 72

KkypcoBoe npoektupoBanue (KP wmm KIT) -

KCP 10

JpyTUe BUbI KOHTAKTHOM paboThI -

CamocrosiTesbHast padoTa 26
®opma TeKylIero KOHTPoJIst Kp
DopMa NPOMEKYTOYHONH aTTeCTALUH 2 3a4era




4. Copep:kaHue JUCHUNINHBI.
4.1. Pazgenpl IMCHMILIMHLI U BUABI 3AHATHI.

[penmer, memm, oOnacT MpUMEHEHHS, KIacCH(pUKaIHsT
BUJIOB U METOJIOB COBPEMEHHON aHATMTUIECKOM
xumun. Kiaccudukanus no BuaM aHanusa:
KA4eCTBEHHBIN M KOJIMYECTBEHHBIH; IO TPUPOJIE
O6Hapy)KI/IBa€MBIX HJIN ONIPCACIIACMBIX
KOMITOHEHTOB; 110 MIPUPO/I€ aHATU3UPYEMBIX
00BEKTOB; IO MACCEe AHATTUTUIECKON HABECKU U
Mana3oHy ONpeAesieMbIX COJIepKaHuM.
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1. AHamuTnueckass XUMHS. 18 36 12 OIIK-1
2. Du3uKo-XxUMHUYECKHE METOBI aHAIIN3A. 18 36 14 | OIIK-1
4.2 @opmupoBaHHE WHIUKATOPOB OCTH)KEHHS KOMIETEHIHI pa3aenamMu
JUCIUIITHHBI
No Kon nnaukaropon
. /IT JOCTHKEHUS HaunmenoBanwue pasiena qUCITUTITMHBI
KOMIIETEHI[HN
1. | OIIK-1.3 AHamuTnueckas XUMHS.
2. | OIIK-1.3 DU3UKO-XUMUYECKHE METOIbI aHAIN3A.
4.3. 3auaTud JeKINOHHOr0 THIIA.
Ne
asena HaunMmeHnoBaHue TeMEBI OOnemMm, |MHHOBanMOHHAS
P U KPaTKOe COJIepIKaHue 3aHSATHUS aKaJl. 4achl dbopma
JUCLUIUINHBI
1 Beenenue. 1 I1J1




Ne
pasnerna
JIUCLUILINHBI

HauMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

OO0newMm,
aKaj. 4achl

HNuHoBanmonnas
dopma

1

MeTpooruueckiue OCHOBEI aHATUTHYECKON XUMUH.
Equaunnel koauyecTBa BENIECTBA. AHAIUTHYECKHUH

CUTHAJI. N3mepenue. AHanuThueckue
XapaKTePUCTHKH. Mertponoruueckue
xapaktepuctuku. [Ipob6ooTOOp W  TMOATOTOBKA
poObI K aHANN3Y.

1

I'paBumerpuueckuii  ananus.  CymHocTs U
OCHOBHBIE  dranbel  Merona. Ocaxpaemas W
rpaBUMETPUYECKAs dopmbI COCIMHECHMUI,
TpeOoBaHus, NpeabsBiIseMble K HUM. [lpuHiun
BBIYMCIICHUS PE3yJIbTaTOB aHanu3a. lIpumenenue
IPaBUMETPHH.

JIB

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

Turpumerpuueckuii ananu3. CyIHOCTb M KpaTKas
XapakTepuctuka wmerona. OCHOBHBIE IOHATHS.
KpuBas TuTpoBaHMS Kak OCHOBa BbIOOpa U
000CHOBaHMSI ~ YCJIOBMM  THTpPOBaHHS. MeTompl
perucrpaii  KOHEYHOM  TOYKM  TUTPOBAHUS.
Nuukaropel. Kiaccudukamuss THTpUMETPHUUECKHX
METOJIOB aHaIM3a M0 TUIY XUMHUYECKUX PEAKIUi 1
M0 TEXHUKE TUTPOBaHHUA. TpeOoBaHUS K peakLusiM,
UCMOJIb3yEMBIM B THTPUMETPUUECKOM aHAIIU3E.

JIB

Kucl10THO-OCHOBHOE TUTPOBAHUE. Ob6mas
XapaKTepUCTUKA U BO3MOXKHOCTH  METOJA.
CrangapTHble pacTBOPHI VISl KUCIOTHO-OCHOBHBIX
TUTpOBaHUU. KUCIOTHO-OCHOBHBIE HWHIUKATOPBHIL.
[Ipunnuner ux BbIOOpa. KpuBble THUTpOBaHUS
CWJIBHBIX U CTa0bIX KUCIOT ¥ OCHOBaHUIA.

JIB

Komiuiekconomerpuyeckoe turpoBanue. OOImas
XapaKTePUCTUKA, KIacCH(PUKAIUSI U BO3ZMOXHOCTH

METO/1a. PaBHOBecue peaxkumit
KOMIUIEKCOOOpa30BaHusI. Komrnekcowst, ux
cBorictBa (komruiekcoH II, xommuekcon III).
PaBHOBecus o0Opa3oBaHUs KOMIUIEKCOHATOB
METaJJIOB, KOHIEHTPALMOHHAs KOHCTaHTa
YCTOWUYUBOCTHU KOMIIJIEKCOHTA. Kpussie
TUTPOBAHU.

JIB




Ne
pasnerna
JIUCLUILINHBI

HauMmeHnoBaHue TeMEBI
U KPaTKOE COACpKaHUE 3aHATUS

OO0newMm,
aKaj. 4achl

HNuHoBanmonnas
dopma

1

OKHMCINTEIbHO-BOCCTAHOBUTENBHOE  TUTPOBAHUE.
OOmass ~ xapakTepucTuka,  Kiaccupukaims U
BO3MOYKHOCTU METO/IOB OKHCIIUTEIIBHO-
BOCCTAaHOBHUTEIILHOTO TUTpOBaHUs. OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHbIE  peakuuu. OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIN TNoTeHIMan. CTaHAapTHBIA U
dbopMalbHBIA AJIEKTPOAHBIA TOTeHIHaT Kpusbie
TUTpOBaHUA. OKHUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC
WHIUKATOPBI. Knaccudukanus METO/IOB
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUS.

4

OcHOBbI (HU3UKO-XMMHYECKUX METOJIOB aHaIH3a.
OcHoBHble moHsATH. Knmaccubukamuss — pusuko-
XAMHYECKUX METONOB. MeTonabl  OmnpeneneHus
KOHIIEHTpAllUid aHAIMTOB. METpPOJOTHYECKUE U
AHATUTUYECKUE XAPAKTEPUCTUKH.

IUI

CHEeKTPOCKOIIMYECCKUE METOJIbI aHaIu3a.
CranuoHapHble COCTOSIHMSL cucTeMbl. [loHsiTHe
crnekTpa. CrocoObl BBISIBICHUS CIIEKTPA COCTOSHUIA.
Buaesl cnektpoB. Hcnonb3oBaHHE CHEKTPOB B
aHaJINTUYECKON XUMMH. Knaccudukamnus
CIEKTPATBLHBIX METOJIOB aHAJIH3A.

JIB

ATOMHO-OMUCCUOHHAS CIIEKTPOCKOIIHS.
Teopernueckue OCHOBBI SMHCCHOHHOTO
CHEKTPaJbHOrO aHaiu3a. VCTOYHMKM aTOMH3alUU
U BO30yKneHusa. Perucrpamms — W3IydeHUS.
KauyectBennriit ananns. KojgnyecTBEeHHBIN aHAIN3.

JIB

AbcopOrmoHHast CIIEKTPOCKOITHIS. CymHocTb,
K1accu(UKalysl, Ha3HAueHHe W TPUMEHEHHE METOJa.
Teopernueckue OCHOBBI a0CopOITMOHHOM
cnekTpockonuu. MneHtndukanus coeIUHEHUH MO
criektpaM  mnorjomeHusi.  OCHOBHOM  3aKOH
cBeronoromeHus (3akoH byrepa-JlamOepra-bepa).
KonudecTBeHHbIN aHamn3. ATOMHO-a0COPOIMOHHBIH
CIIEKTpaJbHbIM aHanu3. Pe30HaHCHOE u3Iy4YeHHUe.
[lonstne mrasMbl. MeTOabl  KOJIMYECTBEHHOIO
onpeaeneHusi. CnekTpopoTomMeTp Uil aTOMHO-
a0COPOIIMOHHOT0 aHAIN3A.

JIB

DOTOMETPUYECKHE METO/IbI AHATIN3A.

OcHoBbl  (hoTomMeTpun.  Merofpl  OmnpeieicHus
KOHIICHTPAIIMM PAaCTBOPOB. AmmapaTypa W TEXHHKA
(hOTOMETPUUYECKUX N3MEPCHUM.

JIB




No
asena HauMmeHnoBaHue TeMEBI OO0OnemMm, |MHHOBanMOHHAS
P U KPaTKOE COACpKaHUE 3aHATUS aKaJi. Jyachl dbopma
MUCIUAILINHBI

2 Wndpakpacrast  cnekrpockorms.  Maertudukarms 2 JIB
coequnennit mo MK-cnexktpam. KonmuecTBeHHbIN
aHaiau3. AHAIUTUYECKUE U  METPOJIOTHYECKHUE
xapaktepuctuku MK-cnekrpockonuu. AnmnapaTtypa
u obnactu npumeHenus MK-crnekrpockonuu.

2 JITOMHHECIIEHTHBIE METOJIHI aHAJIN3A. 2 JIB
OcnoBuble noHsATus. Knaccudukanus, Ha3HaueHNE U
MIPUMEHEHHE METO/IOB. KomnnuectBennoe
bayopumMeTprIecKoe ompeneseHne BEIIECTB.
Anmaparypa J1s1 JIIOMUHECLIEHTHOTO aHaJn3a.

2 Pagnomerpuueckue METObI aHAIN3A. 2 JIB
SIBnenue paiuOaKTUBHOCTH. PagnoaxktuBHOE
n3nydeHune. CBOMCTBA PaJMOAKTUBHBIX U3IIYYEHUM.
KauecTBeHHLIN U KOJIMYECTBEHHBIN aHAIN3.
[Mpubopsl s  pagMOMETPUYECKUX  METOJOB
aHaiam3a. MeTpoJIoTHuecKre XapakKTepHUCTUKH.

) DIEeKTPOXUMHYECKUE METOIbI aHAITIH3A. 3 JIB
OCHOBHBIE MMOHSATHS. [Torenuuomerpus.
Bonbsramnepomerpusi. AMrnepoMeTpruiecKkoe
tuTpoBanue. Kymonomerpus.

2 XpomaTorpaduyecKue METOJIBI aHaausa. 3 JIB
OcHOBHEBIE HOHATHA. Knaccudukanus
xpoMarorpadguieckux MeTonoB aHanuza. CrocoOsl
MOJTYYeHUS XPOMATOTPAMM. KunxoctHas
xpomarorpadusi. [azoBas u  ra30-KUIKOCTHAs
xpomarorpadusi.

4.4. 3aHATHS CEMMHAPCKOIO THIIA.

4.4.1. JlabopaTopHbIe 3aHSITHS.

No
HaumMmenoBanne TeMbl OO0nem,
pasnena IIpumeuanue
1 KpaTKOE COACpKaHUE 3aHATHUS aKaj. 4achl
JUCLIUILINHEI

1 Y4eOHoe B3BEIINBAHHUE. 2
AHalIUTHYECKHE BECHI M TEXHUKA B3BEIINBAHUS.

1 I'paBUMETpHUUCCKHN aHATIN3. 14
['paBuMeTpHuUeckoe onpeaeneHue oapus.

1 MeToapl KUCIOTHO-OCHOBHOTO TUTPOBAHUSL. 8
CranpapTuzanus pacTBopa COJISIHOM KHCIIOTHI.
TuTpoBaHue CMECH KUCIOTHI U MICIOYH.

1 KoMminekcoHOMETpH. 4

KOMHJ’ICKCOHOMCTpI/ILIeCKOC OIMPECACIICHUEC MarHus.




Ne

HaumenoBanue TeMbI OO0newMm,
pazgena [Ipumeuanue
S — U KPaTKOE€ COACpKAHUE 3aHITHUS aKaJl. 4achl
1 Honomerpusi. 8
HNopomerpuueckoe onpeneneHue Meau.
2 ATOMHO-3MHCCHOHHBIN COEKTPAJIbHBIN aHAJIN3. 6
BusyaibHblli KaueCTBEHHBIM AaHAINW3 C ITOMOIIBIO
CTHJIOCKOTIA.
2 doTomMeTpuyecKre METOIbl aHATIU3A. 6
DOoTOMETPUUECKOE OINPEIEICHHE JKEeTe3a ¢
CyJb()OCaATUITUITOBOMN KHUCIOTOM.
) Pannomerpuyeckrie METO/IbI aHAIN3a. 6
Panuomerpudeckoe ornpezesieHue NpUMeCH Kallusl B
HATPUEBBIX COJISIX.
2 HudpakpacHas CIEKTPOCKOIIHSI. 6
KauecTBeHHBII aHANIN3 HEOPTAHUYECKUX U
oprannyeckux BeniectB no MK-crnekrpam.
2 DIEKTPOXUMUYECKHE METO/Ibl aHATU3A. 6
Kynonomerpuueckoe TUTpoBaHHE pacTBOpa
XJIOPOBOJIOPOTHOM KUCIIOTHI.
2 XpoMmaTtorpaguueckre MEeTOJIbl aHaTH3a. 6
Onpenenenue ifoaun - 1 OPOMUA-HOHOB METOJIOM
OyMa)KHOW 0CaJI0YHOM XpoMatorpaduu.
4.5. CamocTosiTejibHas padoTa 00y4Yarouxcsl.
Ne
asnena [Iepeuens BOIIPOCOB It O0mbewM, ®opma
HHIC)HHHHHHH CaMOCTOSITENIbHOTO U3yUeHUs aKaJl. yachl KOHTPOJIS
1 OObpazoBaHue 0CaJIKOB M UX CBOMCTBA. 3arps3HeHHe 2 3a4eT
ocaikoB mpumecsiMu. [IpuHIMNHMAIBHBIE OCHOBBI
IpaBUMETPUUECKOr0 oOmpefesieHus Oapus, xenesa,
QIIOMHUHMS, MarHus, KaJbLUs, HUKENS, KPEMHUS,
CEpBI.
1 PaBHOBECcHE pPacTBOPUMOCTH  MAaJIOPACTBOPUMBIX 2 Kp Nel
coeuHEHM. BiusHue temmepaTypbl U TPUPOJbI
pacTBOPUTEIISI HA PACTBOPUMOCTb.
1 Meroa ocaauTenIbHOTO TUTPOBAHHMS. 4 Kp No2
AprenTomerpuueckoe TuTpoBaHue. CylHOCTh
METO/1a, CIOCOObI MHIUKALUYA KOHEYHON TOUKU
tutpoBanusa (Mopa, @onbsrapaa, @asHca).
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Ne
paszzena
JIUCIIUILINHEI

Ilepeuenb BOIPOCOB AJist
CaMOCTOATCIIBHOI'O NU3YYCHU

OO0newMm,
aKall. 4acChl

®dopma
KOHTPOJIA

1

OCHOBHBIE CIIOCOOBI IOBBIIMIEHHUS CEIEKTUBHOCTHU
KOMIUICKCOHOMETPHUYCCKUX OTIpe/ICIICHUH.
B03MOXHOCTH  MOCIIEZIOBATEILHOTO  TUTPOBAHHUS
HECKOJIBKUX KaTHUOHOB. Meronsl
KOMIUICKCOHOMETPHYECKOTO TUTPOBAHHS.

2

3a4€CT

XapakTepucTruKa METOJIOB U PACUETHI PE3yJIbTaTOB
OKHUCJINTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS
(mepmaHraHaTomMeTpusi, HoJOMeTpus,
XpOMaToOMeTpus, OpOMaTOMETPus).

Kp Ne3

ATOMHO-3MHUCCUOHHBIN CIIEKTPAJIbHBIA aHAIH3.
CriexTpanbHble TPUOOPHI 1J1s1 aTOMHO-
SMHUCCHOHHOTO aHanu3a. OnTudeckue
XapaKTePUCTHKHU CTIIEKTPaIbHBIX MPUOOPOB:
CHEKTpalibHas M0JI0Cca MPOIyCKaHUs; TUCIIEPCHS,
pasperniaonas criocoOOHOCTb, CBETOCHUIIA.

3a4€CT

ATOMHO-a0COPOIMOHHBIN CIIEKTPAIbHBIN aHATU3.
[TonsiTue mnasmel. ONTHYECKUE XapaAKTEPUCTUKU
IUTa3MbI U UX CBS3b C KOHLIEHTpAIMel CBOOOTHBIX
aTOMOB.

3a4€CT

JIroMUHECHIEHTHBIE METOABl aHanu3a. PakTopsl,
BIIMSIONINE HA YYBCTBUTEIBHOCTb, TOYHOCTh H
M30UpaTeNnbHOCTh OMpeAeNieHusl. Ammaparypa s
JIIOMHHECIIEHTHOT'O aHaIn3a.

3a4€CT

doTOMETpUYECKHE METO/IbI aHAIU3a. Amnaparypa u
TEeXHHUKA (POTOMETPUUYECKUX U3MEPEHUN;
MOHOXPOMATOPBI, CBETOPHUIBTPHI, UX Ha3HAYCHHE.
Mertoapl ycTpaHeHHs MeIaloux HOHOB. CriocoOsl
MOBBILIECHUS YYBCTBUTEIBHOCTH (POTOMETPUUECKHIX
METOJI0B.

3a4€CT

WudpakpacHas cnektpockomnus. Anmaparypa K-
CIIEKTPOCKOIIUH. AHanutudeckue u
METPOJIOTHYECKUE XapaKTePUCTUKH HK-
CIIEKTPOCKOIIUH.

3a4€CT

DNEKTPOXUMHUYECKHUE METObl aHAIU3a. DIEKTPOJIbI
MepBOr0O ¥ BTOPOTO  poOJa,  OKHUCIUTEIHHO-
BOCCTAHOBHTENBHBIE (PEIOKC) 3JIEKTPObl. ['a30BbIe,
HMOHOCEIICKTUBHBIC ~ DJIEKTPOJbI,  HWHAUKATOPHEIC
AIIEKTPOJIBI U JIEKTPO/IbI CPABHEHHUSL.

3a4€CT

Pannomerpudeckue metoapl aHanu3a. [Ipubopsr
JUTSL paIMOMETPUYECKUX METOJIOB aHAIH3a.
Mertponorudeckre XxapakTepucTuku. OCHOBHbBIE
MCTOYHUKHU OIIUOOK M CIIOCOOBI UX YUeTa.

3a4€CT
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Ne

- Ilepeuenb BOIPOCOB AJist O06newm, ®dopma
P CaMOCTOSITEJIBHOTO U3yUYECHUS aKaJl. 4achl KOHTPOJIA
JTUCHHUTITUHBI
2 Xpomarorpadudeckre MeToasl aHanu3a. CrocoOsl 2 3ayer

MOJTy4eHHs XpoMaTrorpamM. Xpomatorpadudeckne
napameTpel.  CeNeKTHBHOCTb U pa3pelleHHe.
AmnmapaTypa 1 00paboTKa XpamMaTorpamMm.

45.1 TeMbl KOHTPOJIbHBIX padoT
Kp Nel — PacueTsl B rpaBUMETPUYECKOM aHAIM3E.

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

Kp Ne3 — PacueTbl B OKHCIUTENBHO-BOCCTAHOBUTEIBHOM TUTPOBAHUU.

5. IlepevyeHb y4eOHO-METOAMUYECKOT0 00ecIeYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4YaOIIUXCH 10 TUCHHUILINHE.

Meroanueckue yka3zaHus sl 00yJaromuXcsl O OPraHU3alul CaMOCTOSTEIbHON paboThI
[0 JUCIMIUIMHE, BKJIIOYas IepedYeHb TEM CaMOCTOATENBbHOM paboThl, (HOPMBI TEKYILIEro
KOHTPOJIA 10 TUCHUIUIMHE M TPEeOOBaHMS K WX BBIOJHEHUIO pPa3MENICHBI B 3JICKTPOHHOH
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CIHOI'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. ®OH/I O1IEHOYHBIX CPEJICTB /sl MPOBEIeHUsI MPOMEKYTOUHOM aTTecTaluu

[TpomerxyTouHas aTTecTanys MO AUCLUILIMHE MPOBOAUTCS B (opMe 3adeTa MO pasjaeiy
«AHanuTU4ecKas XUMUs» B 3 ceMecTpe U Mo pazaeny «DU3HKO-XMMHUUYECKHE METO/IbI aHAIN3a»
B / CEMECTpe.

K cpmade 3auera n0mycKarOTCs CTYAEHTHI, BBIIOJIHMBIIUE BCe (OPMBI TEKYILEro
KOHTPOJISL.

3auer mpeaycMaTpUBAIOT BBIOOPOYHYKO IPOBEPKY OCBOEHHUS IPETyCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHIUH.

IIpu cpade 3adera, CTYOEHT IOJIyd4aeT TPU BOINPOCA U3 IEPEYHS BOIPOCOB, BpeMs
NOJATOTOBKHU CTYJEHTa K YCTHOMY OTBETY - 10 30 MuH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4eTe MO paszielny «AHATUTHYECKAs] XUMUS»:

BapuanTt Ne 1

1. CnocoOsI OTJEIBHBIX HABECOK U MUTIETHPOBAHMUSL.
2. ®unsTpoBaHUE 0CaaKOB. Buabl GUibTpoB.
3. luxpomaromerpus. Onpenencaue Fe(ll).
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http://media.technolog.edu.ru/

[Ipumep BapuaHTa BONPOCOB Ha 3adeTe NO pazaeny «DU3HKO-XMMHUYECKHE METObl
aHaIHU3a.

Bapuant Ne 1

1. CetodunbTphl. HazHauenue u mpaBuia ux BeIOOpA.
2. Kimaccugukayst MeTo10B JIOMHHECIIEHTHOTO aHAJIN3A.
3. l'azoBhIi XpoMaTorpad U €ro OCHOBHBIC Y3IIHI.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCLMILIMHE npezacTasieH B [Ipunoxkenun Ne 1.

7. IlepevyeHb y4eOHBIX U3IaHUI, HEOOXOAMMBIX /115l 0CBOCHUS TUCUMILINHBI.

a) meyaTHble U3IAHMS.

1. Amnamurudeckas Xumus : ydeOHHMK 1 By30B B 3 T. / mox pen. JI. H. MockBuna. — Mockaa :
Wznarensckuii ienTp «Axanemus», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJIMUTUYECKON XUMHUH : y4eOHUK st By3oB B 2 T. T. 1. T. A. bonpmosa, I'. /I.
bpeikuna, A. B. I'apmam [u gp.] / mox pen. 1O. A. 3omoroBa. - 5-¢ m3a. — Mocksa
Axanemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypwe, 0. 1O. CnpaBounuk mno ananmutuueckoi xumuu / 0. 1O. Jlypese. — 7-e u3gm.,
nepened. ¢ u3a. 1989 r. — Mocksa : Anbsinc, 2007. — 447 c. - ISBN 978-5-903034-26-0.

4. bynaro, M. . Aranmutnueckas xuMusi. OU3NKO-XUMHAYECKHE METObl aHAIM3a: ydeOHOe
nocobue / M. U. bynaro, T. O. Mamernabues, C. B. XaputoHoB ; MuUHHUCTEPCTBO
obpasoBanust U Hayku Poccuiickoit @enepannn, Cankt-IlerepOyprckuii Tocy1apCcTBEeHHBIN
TEXHOJIOTHYECKH WHCTUTYT (TexHudeckuil yHuBepcuter), Kadenpa ananuruueckoit
xumun. — Cankrt-IlerepOypr : CIIGI' TU(TY), 2010. — 207 c.

5. AmamkanoBa, JI. M. AHanuTHueckas XuMHs U (PU3UKO-XHUMHUYECKHE METOAbl aHaIu3a.
Paznen "Xumudeckue meroapl aHanmm3a" : yaeOHoe mocobue / JI. M. Anamxkanona, /. B.
3apem60 ; MunucTepcTBO oOpa3oBaHus W Hayku Poccuiickoit ®epeparuu, CaHKT-
[TerepOyprckuii  roCylapCTBEHHBIH  TEXHOJOTMYECKUH  MHCTHTYT  (TEXHUYECKUU
yauBepcuret), Kadenpa ananutuueckoir xumuu. — Cankr-IlerepOypr : CIIGITU(TY),
2018. - 92c.

6. I'paBumerpuyeckuii ananmus. [Ipumepsl pemenus 3amau: ydeOHoe mocodome / JI. M.
Anamxkanosa, B. WM. 3apem6o, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®@eneparun, Cankt-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTHYECKUH WHCTUTYT (TeXHUUYeCcKWil yHuBepcuteT), Kadenpa anamutuueckon
xumuu. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. - 85c.

0) 3JIEKTPOHHbIE U31AHUS

1. Anamxanosa, JI.M. Ananutudeckas XuMus ¥ (PU3HKO-XHUMHUUECKHE METOJIbI aHAIH3a.
Paznen "Xumudeckue meroapl aHanmuza': ydebnoe mocodbue / JI. M. Anamxkanosa, J[. B.
3apem00; MuHucTepcTBO 00OpasoBaHuss W Haykum Poccumiickoit ®eneparuu, CaHKT-
[TerepOyprckuii rocyAapCTBEHHBI TEXHOJIOTUYECKUN WHCTUTYT (TEXHUYECKUN YHHBEPCHUTET),
Kadenpa anamurtnueckoii xumuu. - Caunkrt-Ilerepoypr : CIIGITU(TY), 2018. — 92 c. //
CII6I'TU. Dnextponnast oubnmoteka. - URL: https://technolog.bibliotech.ru (mata o6parienus
10.06.2020). - PesxuMm mocTyma: Juist 3aperucTpHp. MOIb30BaTEIIEH.

2. I'paBumerpuueckuii ananu3. [lpumepsl pemenust 3agau: yuyebnoe mocodbue / JI. M.
Anamxkanosa, B. . 3apemb6o, /. B. 3apem60, A. A. KonecHukoB ; MUHUCTEpCTBO 00pa3oBaHUs
u Hayku Poccuiickoit ®eneparun, 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 (TeXHUYEeCKUU yHuBepcuTeT), Kadenpa ananutudeckoit xumuu. - Cankrt-IlerepOypr :
CIIoITU(TY), 2013. - 85 c¢. // CII6I'TU. Dnekrponnas Oubmuoreka. - URL:
https://technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexum pgocryma: s
3apErucTPUp. MOJIH30BATEICH.

8. IlepedyeHb 73JIEKTPOHHBIX 00pPa30BaTeIbHBIX pPeCcypcoB, HeOOXOAMMBIX IJs
OCBOCHHS THCIHUIIIMHBL.

yaeOnbIi 1aH, PI1/] u yueOHO-MeTOAMYECKHE MaTEPHAIIHI.
http://media.technolog.edu.ru

ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
C KOMITBIOTEPOB MHCTHUTYTA OTKPBIT TOCTYII K:
«NeKTpOHHBII ynTaNbHbIH 31 — bubnmoTex» https://technolog.bibliotech.ru
DrekTpoHHO-0MOIHOTeUHas cucTeMa «Jlanp» https://e.lanbook.com

9. MeToauyeckue yKazaHus JJisi 00y4alOUIUXCSI 10 OCBOEHUIO JUCIUNJIMHBI.

Bce BBl 3aHATHH MO JUCHUIUIMHE «AHATUTHYECKAs XUMHS U (QU3UKO-XMMUYCCKHE
METO/Ibl aHATM3a» TIPOBOISATCS B COOTBETCTBUHU ¢ TpeboBanmsmu cienytomux CTII:

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

CTO CII6I'TH 020-2011. KC YK/IB. Bunasl yueOnbix 3ansatuil. JlJabopaTopHblie 3aHATHS.
OO6mue TpeGoBaHUS K OPraHU3alUK U TPOBEACHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Buabl yueOnbix 3aHsaTHA. CaMOCTOsATENbHAS
IaHupyemMas padora cryaeHToB. OOmume TpeOOBaHMS K OpraHU3aIMH U MPOBEICHUIO.

CTO CIOI'TAU(TY) 016-2015. KC VYKIB. Ilopsiiok opraHuM3aldd U IPOBEACHUS
3a4E€TOB U HK3aMEHOB.

[TnanupoBaHue BpeMEHH, HEOOXOAUMOIO Ha H3Yy4YE€HHE NAHHOW JUCHUILIMHBI, JIy4lle
BCEro OCYILECTBISATh Ha BECh CEMECTp, IMpeaycMaTpuBas MpPU 3TOM PETYISIPHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU YCTIOBHSIMH IPAaBUJIbHOM OpraHu3alyy yueOHOro mpoiiecca Juisi CTYACHTOB
SIBIISICTCS:

MJIAHOBOCTh B OpraHU3aIMK Y4eOHOU PabOTHI;

Cephe3HOE OTHOILICHHUE K U3YUYEHHUIO MaTeprana;

MOCTOSIHHBIM CAMOKOHTPOJTb.

Ha 3aHATHS CTYAEHT NOJKEH NPUXOJUTh, UMEs 3HAHU 110 Y)KE€ U3yYCHHOMY MaTepHaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJIOTH, HCMOIb3YEeMbIX PH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO MpoLecca 10 JUCHUIINHE.

10.1. UudopManHOHHBIE TEXHOJIOTHH.

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

YTEHHUE JICKIIUNA C UCTIOJIb30BAHUEM CJIaliI-IPE3EHTALIN;

BUJICOMaTEpHabl,

B3auMoO/IecTBHE ¢ oOydaronumucs rnocpeacrsom DMUOC.

10.2. IlporpamMHoe odecrieyeHue.
JUiss mpoBeAcHUS 3aHATHUM HUMEIOTCS IEPCOHAIBbHBIE KOMIIBIOTEPBI C IIPOrPaMMHBIM
obecrieueHueM:
- Windows,
- OpenOffice.
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10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CTPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-Ilnrocy

11. MartepuajIbHO-TeXHHYECKOe oO0ecreyeHHe OCBOCHUSI IMCHMILIMHBI B Xoje
peaquzanuu o0pa3oBaTebHOI MPOrpamMMbl.

JIns mpoBeneHus 3aHATUM JIEKLIMOHHOTO M CEMUHAPCKOIO THIA, I CaMOCTOATEIbHON
paboThl M  TEKYLIEro KOHTPOJS HUCHOJB3YIOTCS ayIWTOPWUH, OCHAILEHHBIE JOCKaMH,
KOMIIBIOTEPAMH C BBIXOJOM B ceTh «IHTEpHET», MPOSKTOPOM, IKPAHOM

Jlis uTeHus JIeKIUii B BUAE PE3eHTALUN, IEMOHCTPAIMN BUEO MaTEpUAIOB HCIOIb3yeTCs
MYyJIbTUMEANIHAS TEXHUKA.
st mpoBeneHrs 1a00paTOPHBIX pabOT MCIOIB3YEeTCs JIa0OPAaTOPHBIE 3aIbl, BKIIOYAIOIIHE
crnenyroliee 000pyaoBaHue:
. JlJabopaTtopHast Me6enb (CTOIBI XUMUUYECKHE, TKA(BI BHITSIKHBIC, MOWKH )
. Texanueckue Becsl BJIKT-2
. Becwl anextponnsie anamutudeckue AND WA-21
. Becbr ananmutuaeckue BJIP-200
. MydenbsHble eun
. CymunbHble mKagbl
. Bropetku 115 TUTpOBaHUS
. Juctumsarop
. bugucruinarop
10. I'a30BbIE rOpenKu
11. Xumuueckas mocyzaa: CTakaHbl TEPMOCTONKUE XUMUUYECKHE, CTEKIISTHHbIE BOPOHKH,
CTEKJISTHHBIC TTAJIOYKH, MEPHBIE KOJIOBI, TUeTKu Mopa
12. AtyHI0BBIE TUTJIN
13. Dxcukatopsl
14. T'azoBbiii xpomarorpad «Xpomarek - Kpuctamt 50005
15. ®orokonopumerpel KOK-2, KOK-2MII
16. ®nyopumerpsl «KBaHT-6»
17. pH-metpst pH-340, pH-673, pH-673M
18. Ctunockornbl «CHEeKTp»
19. llepecuntriBaromue ycrpoiictsa [ICO-2
20. KynonomeTpsl
21. MaruuTHble MEIIAIKU

O 0 1N DN WK

12. Oco0eHHOCTH OCBOECHHS [JHCHUILIMHBI HWHBAJIWIAAMH ¥ JHIAMH C
OrpaHHYeHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

JUiss WHBAIMOOB M JIMI C OTPAaHUYCHHBIMM BO3MOXKHOCTAMHU Y4eOHBIE MpOIecc
OCYIIECTBIISICTCSI B COOTBETCTBHH ¢ [lomoskeHnem o0 opraHu3amuy y4eOHOTO Tporiecca s
o0y4YeHHs] MHBAJIUAOB W JIHII C OTpAaHHMYEHHBIMH BO3MOXHOCTSAMH 370poBbsi CIIGI TU(TY),
yTBepKIeHHBIM pekTopom 28.08.2014.
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ITpunoxenue No 1
K pabodell mporpaMme JUCITATIIINHBI

DoH/I OLIEHOYHBIX CPEICTB
JJISl IPOBe/IeHUs] IPOMEKYTOUYHOM aTTeCTALMH 10

AUCHHUIIINHE «AHAJIUTHYECKAA XUMHUS U (1)n3nK0-ngnqec1me METOABbI aHAJIHU3A»

1. Tlepeuyenb KOMNeTEHIUI 1 ITaoB UX GOPMUPOBAHMSI.

Nunexc Ortan
Conepxanue
KOMIIETEHIINN hopmupoBaHUs
OIlK-1 Cnoco0eH NpUMeHsITh 0a30Bble 3HAHUS MPOMEXKYTOUHBIN

(pyHaameHTANTBHBIX pa3aesioB HayK O 3eMIe,
€CTEeCTBEHHO-HAYYHOI'0 1 MaTEMATUYECKOTO HUKJIOB NIPH
peleHHH 3a1a4 B 007aCTH 3KOJIOTHH U
IPUPOIONOIB30BaAHUS
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2. Iloka3aTes i M1 KPUTEPUHU OLIEHNBAHUS KOMIETEHIMI HA Pa3JIMYHbIX 3Tanax uX (POPpMHPOBAHNS, IIKAJIA OLlEHMBAHUSA

Kon u naumenoBanue [Nokazarenu copMHPOBAHHOCTH Kpurepnit YPOBHU COOPMHNPOBAHHOCTH
WHIUKATOPA TOCTIKCHUS (meckpumTOpHI) OTICHUBAHUS (ommcaHwe BRIPAXKEHHOCTH JIECKPHUITTOPOB)
KOMIICTCHIMH «Y/IOBJIETBOPUTEITLHOY «XOPOIIO» «OTJINYHO»
(TIOpOTOBBIiA) (cpenHwmii) (BBICOKHIA)
OIIK-1.3 3HaeT TEOPETUUECKUE OCHOBBI OrBeTsl Ha HNmeer mnpexncrasinenue | PopMyupyer 3Haer OCHOBHBIE
Wcnons3oBauue AHATUTHYECKON XUMHHU (3H-l). Bonpocer Ne 1, 00 OCHOBHBIX 3aKOHAX, | OCHOBHEIE 3aKOHBI, | 3aKOHBI, IIpaBMWJIa U
TEOPETHYCCKUX OCHOB ‘21162%%523 18 . MpaBUIIax U | mpaBujia H | 3aKOHOMEPHOCTH
aHaJIM3a BEILECTB U : : 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTH AHAJIMTUYECKOHN
MaTepHaIOB IS ;Z:Zg;? AHAIIUTUYECKOM XUMHUH. | aHAUTUTUYECKOU XAMHUH, 3alUCHIBACT
MIPUMEHEHUS METOIOB ' XAMMWH. hopmyIbI Oe3
UJCHTU(DUKAIIH, OTBETHI Ha OLINOOK. Moxer
OOHapyKEHHUS, Borpocst Ne 1, IPUMEHUTH ITH
paszaeieHus u 2,11, 12, 14, 3HAHUS I PELICHUSA
olpeAeIeHus 19, 21-24, 26, AHAJIUTUYECKUX
XHMHYECKHUX BEIICCTB. 27, 39-40, 47, 3ajad4.
48 x 3a4ety 1o
pasnmeny 2.
YMmeeT UCIIOIB30BATH OtBeThI Ha Wmeer npeacrasnenne o | PaccunrtbiBaer CaMoCTOsTENNEHO
(GyHIaMeHTanbHBIE Bonpockl Ne 2, | pacuere pe3ynbTaToB pe3yJbTaThl aHAJIN3A, PaCCUMTHIBAET
TIPEICTABICHHS AHATHTUIECKOI 5,10-12, 23, aHaJIM3a BEIIECTB. HpUMEHSET 3HaHHe pe3yJIbTaThl aHAIIN3a,
XUMHH JUIS PeLLICHHS ig iifje,f?)r-[o (I)yHI[aMeHTaJIIlHLIX (bopMyIHpyeT BHIBOIBI.
MPAKTHYECKIX 3814 9KONOTHH | pasren | y HpeICTaBICHUH VYuuteiBaeT (haKTopHl,
: AQHAJMTHYCCKOW XUMHHU | BIHSIOLINE HA
U npupoononb3oBanus (Y-1).
OrBeTH Ha JU1s1 OOBSICHEHUS HOTy4YeHHBIE
Bompoce Ne 3, Pe3yIbTATOB. PE3yJIbTATHI.
4, 6, 8-10, 15,
16, 28-31, 68 x
3a4eTy Mo
pasnmeny 2.
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Baaneer merogamu | OTBETHI Ha Wwmeer npeacraenenue o | Brageer metomamu CriocoOeH BBIOpaTh
XHUMHIECKOTO " u3nKo- | BOTPOCE! Ne 3, | cyIiiecTBYIOIIHMX aHaJIn3a BEILECTB, METOJT ¥ IPOBECTHU
XIMHUECKOT0 aHAIH3a BELICCTB 13-17, 20, 22, XUMHUYECKUX U QU3UKO- Croco0eH BbIOpaTh aHaJIU3 UCCIIeyeMOTo
(H-1). 24, 25, 27, 33- | XUMHYECKUX METOHAX METOJI aHAJIN3a JJIA BEIIIECTBA, OLICHHUTE

35,41, 42, 49- | ananuza. peuieHus TOYHOCTE U

57 x 3adery o MTOCTABJIICHHON 33J1a4i. | JIOCTOBEPHOCTH

pasgeny 1. MIOJIyYEHHBIX

pe3yIbTaTOB.

OTtBeTHI HA

BOTIPOCHI Ne 5,

7,13, 17, 18,

20, 25, 32-38,

41-46, 49-67

3a4eTy 1o

pazgeny 2.

[lIxana onenuBanus coorsercryer CTO CIIOI TU(TY):
[To gucummIuHE MPOMEXKYTOUHAs ATTECTAIUs MPOBOAUTCS B (popme 3adera, IIKajga OICHUBAHWS — OWHApHas («3aUTEHO», «HE 3aUYTCHO)
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS /sl IPOBEICHUS TPOMEKYTOYHOM aTTecTAluU
3.1 Bonpocsl K 3auery

Pasznen 1. «kcAHaauTHYECKAS XUMHUA»

1.

sw

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

CyurHocTh TpaBUMETPUUYECKOTO aHaimu3a. MeToisl OTrOHKM M ocaxiaeHus. Kparkas
XapaKTEPUCTUKA OCHOBHBIX CTAJUI B METO/IE OCAXICHMUS.

. IlppHuuI ~ BBIYMCIIEHHMsS  pe3ybTaTOB  IpaBUMETpUUYECKOro aHainusa. [lomarue o

TPaBUMETPUIECKOM (haKTOpeE.

Ocaxxpaemas ¥ rpaBUMeTpudeckas Gopmbl ocaaka. TpedoBaHus, MPeIbsIBIIEMbIe K HUM.

TepmoauHaMudeckass W KOHIIGHTPAIMOHHAS KOHCTAHTa pPAaCTBOPHUMOCTH (TIPOU3BEICHHE
pactBopuMocTH). PacTBOprMOCTh Ocaka.

VYcioBue 00pa3oBaHHMsT M PACTBOPECHHUS OCaaKa. YCIOBHE KOJHMYECTBEHHOTO OCAXKICHHSI
OIIpeIeNIIEMOr0 HOHA.

PacTBOpHMOCTB OCalika B €r0 HACHIIIEHHOM PAacTBOPE MPU OTCYTCTBHU M30BITKA OCAIUTENS U
pU U30BITKE OCAUTEIIS.

. BausiHue mocTOpOHHMX 3JIEKTPOJIUTOB (MOHHOW CHIIBI pacTBOpa) Ha pacTBOPUMOCTH OCAJKa.

«ConeBoii 3pdexT.
BrwstHre TeMIiepaTypsl U IPUPOJIBI OCATUTENST Ha PACTBOPHUMOCTH OCAJIKa.

. Biusaue pH M KOHKYpHpYIOIIMX peakiuii KOMILIEKCOOOpa3oBaHUs HAa PacTBOPUMOCTh

ocaJika (Ka4eCTBEHHBIHN acTeKT).
YcnoBus monmydeHus: KPUCTAUTMUECKUX ocaakoB. CriocoObl yKpymHeHus: yactull. CtapeHue
(co3peBaHue) KpUCTANTUYECKUX 0CaKkoB. Ocax/IeHne U3 TOMOTE€HHBIX PAaCTBOPOB.
VYcnoBus monydeHus aMopHBIX ocaakoB. OOpazoBaHWE U KOATYNSIHS KOJIJIOUTHBIX
pactBopoB. [lentuzanus ocanka.
3arpsi3HeHHWE OCAIKOB TPUMECSMH. BHIBI COOCAXKICHHS: afcopOLMs, OKKIIO3US,
m3omopdusm. [Tocneocaxxnenne. CriocoObl YMEHBIIICHUSI COOCAXKICHHS.
OunbTpoBaHUe 0CaIKOB. BUabl GUIBTPOB.
[IpombiBanue ocaakoB. TpeOoBaHus, MpenbsABIsSEMble K >XUIKOCTH JJIs MPOMBIBAaHUS
KPUCTATUIECKUX U aMOP(PHBIX 0CAKOB.
BricymmBanue v npokaiuBaHUE OCAIKOB.
[TpuHIMIMATBEHBIE OCHOBBI METOJOB T'PaBUMETPUYECKOro ompezeneHus. Cxema aHanmsa,
ypaBHEHHUE PEaKIMi, CTPYKTypa ocaaKa, 000CHOBAHHUE YCJIIOBHM MOJYUYCHHS OCAKIAEMON U
rpaBUMeTpHYecKoi (opMm ocangka (YUCIEHHBIE 3HAYCHHUS PELENTYyphl HE 3allOMHHATSH),
MIPUHIIMIIBI 3aTPSA3HEHUS OCa/IKa U MEpPBI IO €r0 YCTPAaHEHUIO, BEIOOP MPOMBIBHON KHIKOCTH,
BBIYHCJICHHUE PE3YJIbTaTOB aHAN3a TP OMPEIEICHUN CICIYIOIINUX BEIIECTB:

a) Oapwus B BUJE cysbdaTa Oapus;

0) cepbl B pacTBOPUMBIX CyJb(daTax;

B) KaJbIIMs OKCaJaTHBIM METOJIOM;

r) Maraus (ocaTHbIM METOAOM;

N) KaJbIMs U MarHUs MPU COBMECTHOM NPUCYTCTBUU;

€) HHKEJS B CTaJIH;

) aTOMUHHS (OCATUTENh — THAPOKCH]T aMMOHUS;, 8-OKUXHHOJINH);

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

M) XJIOpa B paCTBOPUMBIX XJIOpUIaX.
CymHocth TUTpUMeETpUYecKkoro ananusa (TA).
TpebGoBaHuUsI K peakIusM, UCTIOIb3yeMbIM B TA.
OcHoBHble TmOHATUS TA: THTpOBaHHWE, CTaHJAPTHBI pacTBOp, THUTPAHT, TOYKA
SKBHUBAJIEHTHOCTH, KOHEUHAsi TOYKAa TUTPOBAHUS, MHIUKATOP, SKBUBAJIEHT, YUCIIO U (PaKTOp
SKBHBAJIEHTHOCTH.
CrocoObl  MPUTOTOBJIEHUS  CTaHJAPTHBIX  pacTBOpoB.  PacueTsl, CBf3aHHBIE C
MPUTOTOBIICHUEM CTAHIAPTHBIX PACTBOPOB.
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22.
23.
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25.
26.
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28.

29.

30.

31.
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34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

49.

50.

[lepBuuHble cTaHaapThl (YCTAaHOBOYHBIE BEIIECTBAa) U TPeOOBaHUS, MPEIbIBISIEMbIE K HUM.
Bropuunbie cTanaapThl, GUKCaHAIbI (CTAaHAAPT-TUTPHI).

CriocoObl OT/IEIBHBIX HABECOK U MUIETUPOBAHUS.

CriocoObl BbIpaKEeHUsI KOHIIEHTPALUHN CTaHIAPTHBIX PAaCTBOPOB.

Krnaccudukanus THTpUMETpUYECKUX METOAOB MO THIY PEaKIMH TUTPOBAHUS U MO TEXHHUKE
TUTPOBAHUS.

CymHOCTh NPSMOT0, 0OPaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

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

CyIHoCTh METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.

Pacyer u mocTtpoeHue KpUBOM TUTPOBAHUS CUJIBHON KHCIOTHI (OCHOBAaHUS) CTaHIAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Pacuer m moctpoeHMe KpUBOMl THTPOBaHUS CIA00W KHUCIOTHI (OCHOBAHHS) CTaHIAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Ckaudok TUTpOBaHUS U (PAKTOPHI, BIMSIONIME HA €r0 BeNWYHHY. PacueT ckauka TUTPOBaHHUS
IIpY 33JaHHOH JOIIYCTUMOM MOTPEIIHOCTY TUTPOBAHMUSL.

Kucnorno-ocHoBHbIE HHAUKATOPHL. MIOHHAs TEOpHUs MHIUKATOPOB.

WuTepBan mepexona OKPAaCKU JBYXIBETHBIX HHIUKATOPOB M II0KA3aTesb THUTPOBAHMSL.
[TpunIMI BEIOOpa KUCIOTHO-OCHOBHOTO MHIUKATOPA.

CymHoCcTh METOJa OCAJUTENILHOTO THUTPOBAHUS Ha TPUMEpPE AapreHTOMETPUYECKOTO
TUTPOBAHUA.

Omnpenenenue XJOPHI-MOHOB METOJOM apreHTOMETPUYECKOr0 THUTPOBAHUS IO CIIOCOOY
Mopa, @onbrapaa u dasuca.

CyIHOCTh METO/1a KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHHUSL.

Kommekcon Il (BATVK) xommaekcon Il (34TA) u ux csoiictBa. POpMBI HOHHOTO
cocrostHus 3/{TA B 3aBucumoctu ot pH pactBopa.

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

Peakuum xommiiekcooOpa3oBaHusl MOHOB METayUIOB paszHoro 3apsga ¢ IATA Crpoenue
KOMIUJIEKCOHATOB METAJLIOB.

@DaKTOpBbI, BAUSIOMNE HA YCTOWIMBOCTH KOMIUIEKCOHATOB METAJLJIOB.

MeTanaoxpoMHble MHAWKATOPHl W MPUHIMUI UX JEHCTBUS HAa MPUMEPE IPUOXPOMOBOTO
yepHoro T.

TexHnKa KOMIUIEKCOHOMETPUYECKOTO THUTPOBAaHUS: MpsIMOE OOpaTHOE, KOCBEHHOE
TUTPOBaHME, TUTPOBaHUE 3amecTuTens. [IpuMepsl U pacueT pe3yiabTaTOB TAaKUX CHOCOOOB
TUTPOBaHUA (ONpeJesieHne HOHOB IIMHKA, MarHus, aHHMOHOB, OPTaHWYECKUX COEAMHEHUH,
YKECTKOCTH BOJIbI).

CyIHOCTh METOAa OKUCIUTENbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHUS.
OKUCIINUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU M OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN
noteriman (OBII). YpaBaenue Hepacra.

CrannapTHBIA, HOpMaJIbHBIN U yCIOBHBIN ((popmanbHbIi, peanbublii) OBILL

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

Pacyer 1 nocTpoeHne KpUBBIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHOT'O TUTPOBAHUSI.

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

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

[lepmanronaromerpus.  Crapmapteiii  pactBop  KMnOs, ero  mpuroroBieHue,
CTaHJapTHU3ALMs U XpaHEHUE.

OmnpeneneHre  BOCCTAHOBUTENEH  METOAOM  MPSIMOTO  MEPMAHTAHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).
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5l.
52.
53.
54.
55.

56.

S7.

OmnpeneneHre OKUCIUTENCH METOIOM OOpPaTHOTO IMEePMAaHTaHATOMETPUYECKOTO TUTPOBAHUS
(na mpumepe MnOy).

[lepmaHTaHaTOMETPUYECKOE OTpeieIIeHUe WOHOB METAJIOB, 00pa3yronmx
MaJIOPACTBOPUMBIC OKCAJIaThl, METOJIOM TUTpOBaHuUs 3amectutens (Ha mpumepe Ca(ll)).
Monomerpust. CtangapTHeii pactBop Hoza (l2), IPHrOTOBICHNE, CTAHAAPTH3ALIS.
Honomerpudeckoe onpesenenne BocctanoBuTeeit (Ha mpumepe As(l11)).

Wonomerpus. CranzapTHsIii pactBop THOCYIbhaTa HaTpust (Na2S203), €ro mpuUroToBICHHE,
CTaHJapTH3AIMsI U XPAHCHUE.

HMonoMeTpuyeckoe ompeseneHie OKHCIUTeNell CrocoGOM THUTPOBAHMS 3aMecTHTeNs (Ha
npumepe As(V), Cu(ll); cunpuabix kucnot; nonos meramio (Ba(ll), Pb(ll)), oopasyromux
MaJIOpacTBOPUMBIE XPOMATHI).

JHuxpomatomerpusi. Onpenenenue Fe(ll).

Pasznen 2. «PU3NKO-XUMHAYECKHE METOAbI AHAJIN32)

1.
2.

B2 oo~

12.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.
217.

0.

DIIEKTPOHHBIE CIEKTPHI MOTJIOMIEHUS MOJIEKYJ.

OcHOBHOH 3aKOH cBeTomoryiomeHus. Onrtudeckas MIOTHOCTh. IIpaBuino agauTUBHOCTH
ONTHUYECKUX TIIOTHOCTEM.

[IpoYHOCTH OKpaIlIeHHBIX COEAUNHEHUN U €€ BIUSHUE Ha YyBCTBUTEIBHOCTh U TOYHOCTh
(hOTOMETPUYECKUX OMPEICTICHHIA.

[TocTOSIHCTBO cOCTaBa OKpAIIEHHBIX cCOeNUHEHUM. [[pUuunHbI HapyIIEHUs cOCTaBa U
ycnoBus (HOTOMETPUPOBAHUS, 00ECTICUMBAIOIINE OTHOCUTEIBHOE MTOCTOSHCTBO COCTaBa
OKpAIlICHHBIX COCMHEHUIA.

Crniextpooromerprueckuii 1 (POTOKOIOPUMETPHUECKUI aHanu3bl. Pa3nuune.
[Ipeumyiectno.

CrekTpanbHasi 00J1acTh, B KOTOPOH HEOOXOIMMO TPOBOAUTH (DOTOMETPUIECKOE
onpeneneHue. Bo3aMoXHbIe BApUAHTBHI.

CeerodunbsTpbl. HazHaueHue u npasuia ux BeOOpa.

Br16op pearenra s mpoBeieHust poToMeTpudecKoro anainusa. Kpurepuu Beioopa.
Bnusinue pH pactBopa Ha pe3ynbTaThl (HOTOMETPHYECKOTO ONPEACTICHUS.

Br160p onTUMaNbHBIX YCIIOBUHM MpOBEACHHS (POTOMETPHUUECKOTO aHAIN3A.

Mexanusm Bo3uukHoBeHUs1 UK-criekTpos.

Kakwue Tumpl konebanuif MOTyT IpUCYTCTBOBATh B Mosiekyse? Kakue koneOaHusi aTOMOB B
MoJiekyie npossisitorea B UK- cnekrpe.

YcerporictBo u mpuHumn aericteua MK- cektpomerpa.

Oxapaxtepu3yiite ucrounuku MK — msnyuenus. Kakue TpeboBaHus K HUM
NPEABSBISIOTCA.

XapakTepuCcTUIECKUE YACTOTHI, OT Yero 3aBUCHUT uX nonoxenune B UK — cnektpe?

Yro Takoe “006sacTh OTHEYATKOB MaybIeB”? JIJIsi 4ero oHa UCIOJIb3yeTCs.
Kauectennsiit ananus metonom UK — cnekrpockonuu. Kak mpoBoauTcst onpeneneHue
KayeCTBEHHOI'0 COCTaBa CMECH BEIIECTB, ACHTU(UKAIMSI YHCTOTO BElecTBa?
KonunuectBennslit ananus merogoM MK- cnekTpockonuu oJHOro BEIIECTBA U cMecei
BEIECTB.

[lonsiTHE MIOMUHECLIEHIINH.

Knaccudukanys MeTo10B TIOMUHECLIEHTHOTO aHAIHN3a.

Cdopmynupyiite npasuino Crokca — Jlommens.

CBs13b MEX1y CLIEKTPOM MOTJIOIIEHUS U TIOMUHECLIEHIIMU MOJIeKyJbl. [IpaBuiio
3epKalbHOM cuMMeTpuH (pasuiio JlepmmHa).

Bunbl TymeHus JIOMUHECHIEHIUN.

KBanTOBBII BbIXO JIIoMUHECHEHIUU. [1yTH ero moBsIlIeHuUs.

Ornpenenenne KOHIIEHTPALMK BEIIECTBA MO €ro JIOMUHECHEHINH.

MexaHu3M BO3HUKHOBEHUSI aTOMHBIX YMUCCUOHHBIX CIIEKTPOB.

[[lnpuHa crieKTpaabHOM JUHUU. BUIbl yIupeHus CHEKTpaIbHOM JIMHUY.
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60.

61.
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65.

AHATUTAYECKHUI CUTHAJ I KAYECTBEHHOTO M KOJIMYECTBEHHOIO CIIEKTPAJIBHOTO aHAIN3A.
CrnekTpanbHble TIOMEXH, BIUSIONIME HA UHTEHCUBHOCTD CIIEKTpalibHOM JMHUH. [IyTn nx
ydera.

OU3NKO-XUMHUYECKUE TTIOMEXH, BIUSAIONINE HA UHTEHCUBHOCTD CIIEKTpaIbHON JTUHUU. [1yTn
UX YCTpaHEHUS.

Crioco0bI onpe/ieNieHrs KOHIIEHTPALUK B YMIUCCHOHHOM CIIEKTPAITBHOM aHAIU3e.
®oromertpus miameHu. OCOOEHHOCTH U MPEUMYIIIECTBA 3TOI0 METO/Ia.

Atomuzatopsl. X poJib B aTOMHO-3MHUCCHOHHOM aHAJIU3E.

[Tnamst kKaKk UCTOYHHUK BO30YXAECHUS SMUCCHOHHBIX CIIEKTPOB, KOT'/1a UCIOIb3YETCS.
[IpeumyiiecTBa U HEAOCTATKHU.

DnexTpuyueckas ayra U HCKpa Kak HCTOYHHK BO30YKJIEHUSI IMUCCUOHHBIX CIIEKTPOB, KOTa
ucnonb3ytores. [IpeumyrecTBa u HEAOCTATKH.

NHaykTUBHO- CBsI3aHHAs TU1a3Ma KaK MCTOYHUK BO30YXICHHSI SMUCCUOHHBIX CIIEKTPOB,
Korja ucnoibsizyercs. [IpeumyiecTBa 1 He1OCTATKHU.

OcHOBHBIE THIIBI CEKTPATBHBIX TPUOOPOB, MPUHIIMIT UX IEHCTBUS U Ha3HAUYCHUE.
Meroasl peructpanuu criekTpoB. CpaBHUTE UX JOCTOMHCTBA U HEJIOCTATKHU.

Buibl palnoakTUBHOTO U3JYYEHHUS U BUABI PATUOAKTUBHOIO paclaa.

3aKOH paslMOaKTUBHOTO pacnaja. Jlaiite onpeaeneHue NOCTOSIHHON pacliaja, nepuoja
noyrypacrnaja.

Ha xakux MexaHn3Max B3anMOJICHCTBHUS U3JIYUEHUS C BEIIECTBOM OCHOBAHBI BaKHEUILINE
METO/IbI PETUCTPALIMN U3ITYYEHHUS. Y CTPOMCTBO M MPUHILIMI ACHCTBUS cueTynKa [ eirepa.
KonuuecTBeHHOE onpeiesieHue 3JIEMEHTOB 10 UX €CTECTBEHHOM paiu0aKTUBHOCTH.
MeTopl, OCHOBaHHBIC Ha UCKYCCTBEHHOM (HaBEICHHOW) PaIMOAKTHBHOCTH.
AKTUBalIMOHHBIN aHanu3. [IpenmyiecTBa U HEJOCTATKU METOAA.

Pannomerpudeckoe TutpoBanue. CyniHOCTb, IPEUMYIIECTBO U HETOCTATKA METO/A.
Mertoa nzotonHoro pazbasieHusi. OCOOEHHOCTH, IPEUMYIIIECTBO U HEIOCTATKU METO/A.
Crnioco0sI KiTaccupuKauu XpoMaTorpahuIecukx METOI0OB aHaIU3A.

Bunpr xpomatorpamm. Crioco0 ux mnpeacTaBIecHus.

Xpomarorpapuuekue napamMeTpbl, XapakTepU3yIoIIKe MOBEJACHNE BELIECTBA.
KunxocTtHas pacipeenuTenbHas XpoMaTorpadus ¥ ee OTINYHEe OT IKCTPAKIUH.
CyntHocTh HOHOOOMEHHOM Xpomatorpaduu. MoHUTH U X PU3UKO-XUMUUYECKHE
CBOICTBA.

Ocanounast xpoMaTorpadus 1 ee BapUaHThI.

CyIIHOCTB ¥ BUJIBI Ta30BOM XpoMaTorpaduu. MexaHu3Mbl pa3aeieHusl.

["a30BbIi1 XpomaTorpad U €ro OCHOBHBIC Y3JIbI.

JleTekTopsl, UCTIONb3yeMbIe B ra30Boi XxpoMaTorpaduu. Karapomerp. YcrpoiicTBo 1
00J1aCTh TPUMEHEHUS.

YCTpoicTBO U 00611aCTh MPUMEHEHHS TIA3MEHHO-HOHU3AIMOHHOTO JETEKTOPA.
[Tpumenenue razoBoi xpomarorpaduu A KAYECTBEHHOT'O U KOJIMYECTBEHHOT'O aHAJIN3A.
AHaIIMTUYECKUE CUTHAIIBI.

Knaccudukanus 3neKTpoXUMUYeCKUX METO/I0B aHAJIM3A.

[Ipsimas noreHMOMETpUS (MOHOMETPHS).

[ToTenmmomeTpudeckoe TutpoBanue. CriocoObl HAXOXKIEHUS KOHEUHON TOUKH
TUTPOBAHUS.

[Tomstporpaduaeckuii ananu3. Bun nomsiporpadudeckoii kpuBoit. OCTaTOYHBIH,

QG dy3MOHHBIHN, TpeaeabHbIN 11U y3HOHHBINA TOKH.

OcHoBa kauecTBEeHHOTO moJisiporpaduueckoro ananusa. [lomasporpadudeckuii CriexkTp.
KonudectBenHsIii nomsiporpaduaeckuii ananu3. CrocoObl HaX0XKICHUsT KOHIICHTPAIUH.
Bunpr coBpemenHoit nossiporpaduu (muddepeHmanbHas, pa3HOCTHAS, HHBEPCHOHHAS ).
AmnepomeTrpuueckoe TUTpoBanue. DopMbl KPUBBIX TUTPOBAHMUSL.

OCHOBBI KYJIOHOMETPUUECKOT0 aHaIM3a. AninapaTypa JJis IpOBEACHUS
KYJIOHOMETPUYECKOTO aHaJIU3a.
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66. Ilpsmas xynmonomerpus. OnpeneneHne BbIX0/1a MO TOKY.

67. CymHOCTh KyJTOHOMETPHUECKOTO TUTPOBaHUSA. OCOOCHHOCTH U JOCTOMHCTBA 3TOTO
MeTo/1a.

68. Merposiornyeckue 1 aHATUTUIECKUE XapAKTEPUCTUKU (PU3UKO-XUMHUECKUX METOJIOB.

4. 3agaHus I KOHTPOJIbLHBIX PadoT.

KonTtpoabsnas pa6ora Nel.

Bapwuanr 1.
1. U3 oOpa3ua texHuyeckoro cyiabpuma Harpus, maccord 0,2135 r mocnme psima omeparuii
nosydeHo 0,4621 cynedara Gapus. BeaucaInTh MacCoByr OO Cyab(uma HATPUS U CEPhI B
oOpasire.
2. Kaxkoii katuoHn OyzneT ocakJaThCsl MEPBBIM MPU MOCTEIIEHHOM MpuOaBIeHUH pa30aBICHHOTO
pacTtBopa cynbpaTa aMMOHHS K pacTBOpy, coaepxkamiemy 20 mr/m woHoB Oapus u 500 wmr/mn
noHOB cBuHIA? [lpu KakoW KOHIEHTpAIMU CYIb(haT-HOHOB HAYHETCS OOpa3oBaHWE BTOPOTO
ocanka? Jlns BaSO4 TTP°=1,1-10"%. Jlna PbSO4 IIP°=1,6-107.
3. Bpruucaute pactBopumocth xpomara Oapust (BaCrO4) mpm pH = 1. CpaBHuth ¢
pacTBopuMocThi0 B Boje. Jlna BaCrO4 TIP° = 1,2-10%°. CrynmenuaTele KOHCTaHTHI
nucconuanuy xpomosoit kuciotsl (H2CrO4):K; = 1,6-10" n Kz =3,2:107,

Bapwuanr 2.
1. Kakoit ob6vem 0,2M pactBopa H2SOs TpeGyercst st ocaxkaeHuss Oapusi M3 pacTBOpa,
coaepxaiero 2,5 r BaClz-2H,0?
2. Cmemanu 220 mu 0,001M pactBopa xnopuza kansuust 1 130 ma 0,002M pactBopa okcanarta
aMMOHHMs. Beranciuts Macey kanpius B pactope. Jms CaC204 TTP° =2.3-107°.
3. Beraucnute pacTBOpUMOCTH Ocajka xjopuaa cepedpa B 0,01M pacTBope CONSIHON KUCIOTHI €
ya8TOM 00pa30BaHHs XJIOPUIHBIX KOMIUIekcoB cepebpa. Jlms AgCl ITP° = 1,8-1071°. IMonmsre
KOHCTaHTHI YCTOMuMBOCTH KommekcoB: P1=1,0-10° u B2 =1,0-10°.

Bapuanr 3.
1. 0,20 r cruaBa, copepxaiero mo macce 20% cepebpa, pactBopuin. Moubsl cepebpa u3
noxydeHHoro pactopa ocaxmiu 0,30M pacrtBopom KCI. Kakoii 00beM ocaauTens moTpedyercs
JUJIs1 TOM onepanun?
2. KakoBa Oyzer motepst Macchl ocajka cyiabgaTa cBUHIA Ipu npombiBanuu ero 200 mi 0,003M
pactBopa (NH4)2S04? Jlnst PbSOs TIP° =1,6-108,
3. Beraucnouts pactBopumocth ocaaka AGSCN B 0,01M pactBope NH4SCN ¢ yuerom u 6e3
yaeta KommiekcooOpasopanmsa. Jlms  AgSCN  TIP° = 1,0-10'2. TlonHble KOHCTaHTHI
YCTOHYMBOCTH POJaHUIHBIX KOMILIEKCOB cepebpa: B1=5,6-10% u B =3,0-108,

Bapuanr 4.
1. BeruncnuThe Maccy HaBECKH CHIIMKAaTa C MAaCCOBOM JoJiel KpeMHHUs 18%, KOTOPYIO HYKHO
B34Th U1 onryuerus 0,0724 T npokanenHoro ocajaka SiOz.
2. Ilpu Kakoil KOHLUEHTPALMHU MIETOYH HAYHETCS OCAXKICHUE TMIPOKCHIA MarHus U3 1,2-10'2M
pactBopa xnopuaa maraus? Jns Mg(OH), I1P° = 6,0-101°,
3. Beraucnuth pactBopuMocTh okcanara kaiabins (CaC204), ecnu pacTBOp HAJ OCAAKOM HMEET
pH = 3 u wu30biTounHyl0 KoHUeHTpanmio okcaiar - uoHoB 0,01 momb/n. s CaCz04
[P° = 2,3-10°. CrymneHyarsle KOHCTAHTBI guccolmanuu maseneBoir KuciaoTel (H2C204):
K1=5,6-10% u K,=5,4-10".

Bapuanr 5.

1. MaccoBas nons cepsl B yriie coctanisier 0,5%. Kakyio HaBecKy yriis HEOOXOIUMO B3ATh /IS
aHanm3a, yToOsI mosryuuts 0,19 T ocaaka cynwgara Gapus?
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2. 5,0 mn 0,05M pactBopa cepHOW KHCIOTHI pazbaBwm g0 1,0 m w 3arpatuinu 300 o
NOJIy4eHHOT0 pacTBopa Ha npombiBanue 0,40 r ocaaka cyibdara Oapus. Berauciauts MaccoByro
JIOJTI0 paCTBOPEHHOT0 OCaJKa, CUUTas HachllleHne pacTBopa noyHbIM. [l BaSO4 T1P° = 1,110
10

3. Beraucnuth pacTBOpUMOCTh cyib(dara 6apusi: a) B Boge; 0) B 0,1M pactBope HCI (yuects
susuue pH). s BaSOs ITP° = 1,1-101°. Koncranra auccounanuu H.SO4 Kz = 1,2-1072,

KonTtpouabsnas pa6ora Ne2.

Bapwuanr 1.
1. Kakoii 065EM pacTBopa ¢ MaccoBoii goneit NHz 12% u miotHocThIo 0,95 r/em® Tpebyercs ms
npurotosieHusa 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP MPUTOTOBICHHOTO pacTBOpa
aMMHaKa o XJIOpOBOJAOPOaHOH KuciaoTe (TNHyHCI)?
2. K 20,00mn anamusupyemoro pactBopa NaxCO3z mpummm 30,00mn 0,2040M cTtangapTHOTO
pactBopa H2SOs4 m ymammumu CO; kunsueHnueM. Ha TuTpoBaHMe ocTaTka KHCIOTHI IOILIO
15,12mn1 cranmaptHoro pactBopa NaOH. VYcranosiaeno, uyro 1,000mn pactBopa NaOH
skBuBasieHTeH 1,010mn pactBopa H2SOs4. Beramcnute momnsipHyto konieHTpanuto NaCOsz B
aHAIM3UPYEMOM pacTBope. Hanummre ypaBHEHUS peaKiHii.
3. Paccuurars u noctpouth kpuByio TuTpoBanus 10mia 0,1M pacrBopa NH4OH (mms NH4OH
K=1,76.10%) 0,1M pacrBopom HCIl. Pacuer BBIIONHUTE mIs TOdeK, Korna pobasiaero 0; 99,9;
100; 100,1% TuTpaHTa OT SKBUBAJIEHTHOTO KoJu4ecTBa. BriOpaTe nnaukarop. Kakyio okpacky
MMEEeT MHIUKATOP B HAYaJIbHOW M KOHEeYHOU Touke TuTpoBaHus (KTT)?

Bapwuanr 2.
1. Kakoif 00bEM BOIBI HYKHO 100aBUTH K 1 11 pactBopa ¢ maccoBoii goneit HNO3z 30%, uTo0s!
nosryuuTs 3% pactBop?
2. HaBecky cMecu MuHepanbHbIX cosieit Maccor 0,9500 r BHecu B pacTBOp LIENOYN U OTOTHAJIN
NHs, npomryctuB ero B 50,00mm 0,2060M pactBopa HCI. Ha TtuTtpoBaHuMe ocraTka KHCIIOTHI
nouwio 6,25mi 0,2010M pactsopa NaOH. BeruncianTs MaccoByro 10110 a30Ta B CMECH.
3. Tloctpouts kpuByro TutpoBanuss 10 mum 0,1M pactBopa HNO3z 0,1M pacrBopom NaOH.
Pacuer BBImMOMHUTH My TOYek, korma mobaemeno 0; 99,9; 100; 100,1% turpanta ot
SKBUBAJIEHTHOrO KoiuuecTBa. BpiOparh uuaukatop. Kakylo okpacky uMeeT HHAMKATOp B
Ha4yaJIbHOW U KOHEUYHON TOYKE TUTPOBAHUSA?

Bapuanr 3.
1. Kakoit 066éM SM pactBopa H2SO4 cnenyer no6asuth k 51 0,1M pactBopa, 4T0OBI MOTYyYUTH
0,3H pactBop?
2. K pactBopy (NH4)2SO4 no6asuiu 25,00m1 0,1132M pactBopa NaOH u kumnsiueHHEM yaaTuiIm
NHs. Ha tutpoBanue ocrarka NaOH nomuto 5,70mi 0,1347M pactBopa HCI. Beruucnute maccy
(NH34)2S04 B pactBOpE.
3. IMoctpouts kpuByto TurpoBanus 10 ma 0,1M pacrBopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJIHATH ISl TOYEK, korja mobasieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KosimdyecTBa. BeiOpats naankarop. Kakyro okpacky uMeeT HHAMKATOpP B HAYaJbHOW U KOHEYHOU
TOYKE TUTPOBAHUS?

Bapuanr 4.

1. Kakoii 00béM Boabsl HyxkHO no0aButh k 0,111 0,38M pactBopa KOH, uToOBl mOIy4YHTH
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?

2. TIposenu peaxiuto 0,30r cmecu ¢ maccoBoii moneir NaxCO337% u NaOH 42% ¢ 25mn 0,24M
pactBopom HCI. Kakoit 06vém 0,11M pactBopa NaOH moiinér Ha THTpoBaHHME H30BITKA
KHUCIJIOTHI?

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

Bapuanr 5.
1. Kakoif 06séM pacTBopa ¢ MaccoBoit moneit HoSO4 4,9% u mnotrOCTBIO p=1,0 I/cM® HyXHO
no6asuts k 101 0,11. pactBopa H2SO4, yto6s1 monyuuts 0,1M pactBop?
2. Kako#t o6wéMm 0,10M pactBopa HCI Tpebyercs B3aTh Il HEHTpalu3allid amMMHUaka,
Beiiensiemoro u3 0,5000r BemiecTBa ¢ MaccoBoil goneit azota 4%, 4ToOBl HAa THUTPOBAHUE
n36p1Tka HCI momwo 5,0mut 0,11M pactBopa NaOH?
3. IToctpouts kpusyto TutpoBanus 0,1M HNOgz pacteopa 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JIJIs1 TOUEK, Koraa gobasieHo 0; 50; 99,9; 100; 100,1% TuTpaHTa OT SKBUBAJICHTHOTO
KOJIM4YecTBa. BrIOpaTh HHIUKATOP.

KonTtpouabsnas pabora Ne3.

Bapwuanr 1.
1. K 0,2132 r pynsl ¢ maccoBoit noseit MnO2 8,68% mo6aBunu cepHyro kuciory u 19,65 mu
0,12151. pactBopa H2C204. Kakoit 06bem pactBopa KMnOs moiiieT Ha TUTpOBaHHE HM30BITKA
H2C204, ecniu mo manubIM apyroro ananmsza Ha 25,00 mu pactBopa H2C204 mper 21,44 mn
pactBopa KMnO4? Hanummure ypaBHEHHS peakivi.
2. PaccunTaTh moTeHUMaN i CTENEHU OTTUTpoBaHHOCTU T = 90%; 100% nns TtuTpoBaHus
pactBopa tmaBeneBoil kuciotel (H2C204) cTanmapTHBIM pacTBOpPOM TEpMaHTaHaTa Kayus
(KMnQa,).
3. YpaBuenue Hepacra. @opmanbHbIi TOTeHITMAN. BiausHue o0pa3oBaHus TPYAHOPACTBOPUMBIX
COCIMHEHUH Ha 3HAaUeHUEe MOTEeHInaa (0ca oK 00pa3yeT BOCCTaHOBJICHHAs hopMa Mapsbl).

Bapuanr 2.
1. K pactBopy, comepxkamemy 0,2268 r KCIO3 no6asunu 48,35 M 0,1980M pactBopa FeSOg ,
Ha TUTpOBaHME U30bITKA KoToporo monwto 11,27 miu 0,1088H. pactBopa KMnOa.
Breranciuts maccoByro oo KClO3 B cmecu. Hanucatb ypaBHEHUST peakiiuid.
2. PaccuuTaTh NOTEHLMAN B TOYKE 3KBUBAJEHTHOCTH Ipu TUTpoBaHuM FeSOs nepmaHranarom

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

3. I/IHI[I/IKaTOpBI B MCTOAC OKHCIUTCIBbHO-BOCCTAHOBUTCIBHOIO TUTPOBAHUA: O6paTI/IMBIe,
HeoOpatumele, cierupuueckue. [IpuBecTn mpuMepsl.

Fe** /Fe?

Bapwuant 3.
1. Ha tutpoBanue Fe?* B ananusupyemoM pactBope, npurotosieHHoM u3 0,2012 r py/bl, MOILIO
18,48 mn 0,1015H. pactBopa KoCr.07. Berunciute mMaccoByto pomto FexOz B pyne. Hanucats
ypaBHEHHE PEAKIIHH.
2. Paccunrarh IOTEHIMAI B TOUKE SKBUBAJIEHTHOCTH I TUTpoBanuu Fe?* pactBopom K2Cr207.

E° . . =7077B. E° =+1,33B.

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

Cr,0,% H*ICr®*

Bapuanr 4.
1. 0,2716 r cTasibHON TPOBOJIOKH PACTBOPIJIA B KUCJIOTE U HA TUTpOBaHHE pacTBopa xene3a(ll)
3arparuim 41,75 min 0,113 1H pactBopa KMnOs. Beruuciutk MaccoByro 010 jkene3a B o0pasie
npoBoJokH. HanucaTs ypaBHEHHE peakLUH.
2. Paccuntarh moTeHIMal B TOYKE 3KBHUBAJEHTHOCTU IIPU TUTPOBaHMM pacTBopa xenesa (II)

nepmanragatoM kamus KMnOg. E° =+0,77B. E° =+1,51B.

Fe®* /Fe?* MnO,” ,H*/Mn?
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3. YpaBuenue Hepucra. @opmanbHbIil noTeHIHal. BausHue o0pa3oBaHus TPYIHOPACTBOPUMBIX
COCMHEHUH Ha BEJIMYMHY MOTEHIIMAIA (0CaJ oK 00pa3yeT OKHCIIeHHas (opMa mapsl).

Bapuanr 5.
1. Ha turpoBanme 0,1506 r maBeneBoii kuciaotel (H2C204) momuto 24,25 ma pactBopa
IepMaHraHara Kanus. Belumcinte HopMmanbHyr0 KoHueHTpauuto KMnOs, tutp KMnOa.
Hamnncats ypaBHEHUE peakluH.
2. PaccuuTaTh MOTEHIMAI MPU CTETIEHH OTTUTPOBAHHOCTH T = 99% mist TUTpOBAaHUS pacTBOpa

maBeseBor kuciaotel (H2oC204)  mepmanranarom kamus KMnOg. EOMnO’H* e +1,51B.
4
0 -
EZCOZICZO42’_ 0,49 B.
3. OKHUCIHUTETHHO-BOCCTAHOBUTENBHBIE  PEAKIMM U  CTAHJAPTHBIM  OKUCIHUTEIHHO-

BOCCTAHOBUTEIbHBIN MOTEHIMA. Y paBHeHHE HepHera.

5. MeTonnuyeckne MaTepuaibl JJisl oNpeaesieHUsi MPoleAypP OLEHUBAHUS 3HAHMIA,
YMEeHUIl 1 HABBIKOB, XapaKTePU3YIOIIMX dTanbl GOPMUPOBAHNS KOMIIETEHIMIA.

HpOMe)I(yTO‘IHaH arrecraigud 10 JUCHUIINIMHE TPOBOAUTCA B COOTBCTCTBUU C
tpeboBanusmu CTO CITGI' TU(TY) 016-2015. KC YKIB. Ilopsimok opraHu3aiuu ¥ IpOBEICHUS
3a4€TOB U HK3aMEHOB.
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