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1. IlepeyeHb NMJIAHMPYEMbIX pPe3yJIbTATOB O0y4YeHHS] MO JMCUMILIMHE, COOTHECEHHBIX C IJAHHPYeMbIMH Ppe3yJIbTaTaAMH OCBOEHUS
o0pa3oBaTe/IbHOM NPOTrPaMMBbl.

Jns ocBoeHusi 0Opa3oBaTeIbHONW MpOrpaMMbl OakallaBpuaTa OOYYalOUIMICS TOJKEH OBIAJETh CIEAYIOUIMMH pe3ylbTaTaMd OOYy4YeHHUs IO
JTUCLUIUTAHE!

Kopn 1 HaumeHoBaHue Kon u naumeHnoBanue nHauKaTopa [Inanupyemblie pe3ynbTaThl 00yUeHUs
KOMIIETCHITUH JOCTHKEHHUS KOMITETCHITUHN (meckpunTOpHI)
K-12 nK-12.11 3HaThb:
Crioco6eH poBOIUTH HAYYHO- Hcmosnp30BaHne METOIOB U CPEJICTB - OCHOBHBIE METO/IbI M CpejicTBa aHanu3a Bemects (3H-12.11.1);
HCCIIEN0BATENLCKHIE U OIBITHO- IUIAaHUPOBAaHUSA 1 OpraHr3aln Ymern:
KOHCTPYKTOPCKHE Pa3pabOTKH MO MCCIIEIOBAHUMI U pa3pabOTOK B - BRIOMpATh METO/I aHAJIM3a U IUIAHUPOBATH €0 MOBEIACHUE B 3aBUCUMOCTH
OT/IETBHBIM pa3JieiaM TEMBI. o0acTy NpoheccHoHaNbHON OT OMpEAEIIEMOr0 KOJIMYECTBA, IPUPO/IbI aHATH3UPYEeMOro oobekTa (Y-
JIeSITEIILHOCTH. 12.11.1);
Baagers:

- MeToJlaMH 00padOTKH IKCIICPUMEHTAIBHBIX JAHHBIX M HABBIKAMU pacyeTra
pe3ynbTaroB aHanm3a (H-12.11.1).




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

JlucuuiuinHa OTHOCHUTCS K  JUCHMIUIMHAM  4acTd, (OpMUPYEeMOH y4yaCTHUKAMHU
obpazoBatenbHbix oTHOIIeHUH (b1.B.16./1B.01.01) u uzyuaercs Ha 2 Kypce B 4 cemecTpe.

B MeToauyeckoM IuUlaHe NMCLHUIIIMHA ONMPAETCS HAa NUCHUIUIMHBL «XuMusD», «Dusukar,
«[Ipuxnagnas uHpopmaTuka B 00IIel M HeopraHudeckoi xumuuy». [lomydenHsle B mporecce
u3ydeHus TuctMIInHbl «lIpukinannas nHGOpMAaTHKa B aHATUTUYECKON XUMUW» 3HAHUS, YMEHUS
¥ HaBBIKM MOTYT OBITh HCIIOJIb30BaHBI MPHU MPOXOKICHUN TPEIAUIUIOMHON MPAKTHKH, a TAKXKe
IIPY BBIITOJIHEHUH BBITYCKHON KBaNU()UKALMOHHONW PabOTHI.

3. O0beM TUCUUILINHBI.

Bux yueOHOI paOOThI Beero,

yi p 3E/akamem. yacoB

OO0masi Tpy10eMKOCTh M CUHUILINHBI 3/108

(3aUeTHBIX eAMHULY aKaJIEMHUYECKUX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 58
3aHATHUSA JIEKIIMOHHOT'O THIIA 18
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CCMHHApBLbI, ITPAKTUYCCKUC 3aHATUSA -

nabopaTtopHbie pabOThI 36

KkypcoBoe npoekTtupoBanue (KP wmu KIT) -

KCP 4

JpYyTrue BUJIbl KOHTAKTHOM paboThI -

CamocrosiTeibHas padora 50
dDopMa TeKyLIero KOHTPOJIs Kp
DopMa NPOMEKYTOYHON aTTeCTAUNH 3a4er




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIIMHBI U BU/IbI 3aHATHH.

[penmer, 1ienmu, 001acTy MpUMEHEHHs, KITacCU(UKAITIS

BUJIOB M METOJIOB COBPEMEHHON aHAJIMTUUECKOM
xumun. Knaccudukarus mo Bugam aHainza:
KaueCTBEHHBI U KOJMYECTBEHHBIH; IO MPUPOJIE
00HapYKMBAEMBIX WU OMPEAETIEMBIX
KOMIIOHEHTOB; I10 IPUPOJE aHATU3UPYEMBIX
00BEKTOB; II0 Macce aHATUTHYECKON HABECKHU U
JTMATIa30HYy OMPEEISIEMbIX COACPIKAHUMN.
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1. BBenenue B aHaTUTHYECKYIO XUMHUIO. 2 2 [1K-12
2. XHUMHUYECKHAE METOIbI aHAJIN3A. 16 36 48 [1IK-12
4.2 @opMupoBaHHEe WHIAUKATOPOB JIOCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
JAUCHUILIHHBI
No Konx nnaukaropos
. /IT JOCTHKEHUS HaumenoBanwue pa3aena qUCIUILTAHBI
KOMIIETEHIMHA
1. | IK-12.11 BBeneHune B aHATUTUYECKYIO XUMHUIO.
2. | IIK-12.11 XHUMHYECKHE METOIbI aHAIH3A.
4.3. 3ausaTud JEKIMOHHOI0 THIIA.
No
asena HanMmenoBauue TeMbl O0peMm, |MHHOBanMOHHAS
P U KPaTKOE COJIeP KaHUE 3aHATUS aKaJl. 4achl dbopma
JUCLUILINHBI
1 Bsenenue. 1 T1J1




No
pasznena
IUCLUTUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHATHUS

O0BeM,
aKaJl. 4achl

MunoBanuonHas
dhopma

1

MeTpoJIOTHYECKHE OCHOBBI AHATMTHISCKON XHUMUU.
Equaunel koanyecTBa BEMIECTBA. AHAIUTHYECKUH
CHUTHAIL N3smepenue. Amnanutuyeckue
XapaKTEPUCTUKH. Mertponoruueckue
xapakTtepuctuku. [Ipo6ooTOOp W  MOATOTOBKA
IpOoOBI K aHAIU3Y.

1

I'paBumerpuuecknii  a"anu3.  CymHOCTE  H
OCHOBHble  3Tanbl Merojna. Ocaxnaemas WU
rpaBUMETpUYECKas dbopMbI COEIMHEHU,
TpeOoBaHus, NpeabsBiIsieMble K HUM. [lpuHiun
BBIYMCIICHUS] pPE3yJIbTaTOB aHanu3a. llpumenenue
IrpaBUMETPHUHU.

JIB

PaBHoBecue pacTBOPHUMOCTH  MaJIOPACTBOPHUMBIX
COETMHEHMUIA. PactBopumMocTh OCaJIKOB.
TepmoarHamHuueckas, KOHICHTPAIMOHHASA, YCJIOBHAS
KOHCTaHThl ~ pactBopumocTH. OOpa3oBaHMe U
CBOMCTBA OCAQJKOB.

Turpumerpuuecknii aHanu3. CyIHOCTb M KpaTkas
XapakTepucTuka Merojna. (OCHOBHBIE TOHSTHS.
KpuBass TuTpoBaHMS Kak OCHOBa BbIOOpa H
000CHOBaHMSI ~ YCJIOBMM  THUTpOBaHHs. MeTompl
perucTpalvy  KOHEYHOM  TOYKM  TUTPOBAHMS.
WNunukaropel. Knaccudukanus TUTpUMETPUUECKUX
METOJIOB aHalIu3a I10 TUIly XUMHUYECKUX PEAKIUN U
[0 TEXHUKE TUTPOBaHUS. TpeOOBaHUS K peakLusiM,
UCIIOJIb3YEMBIM B TUTPUMETPUYECKOM aHAIIN3E.

JIB

Kuci10THO-0CHOBHOE TUTPOBAHUE. Obmas
XapakTepUCTUKa W BO3MOXKHOCTM  METOJA.
CranmapTHblEe PacTBOPBI Il KHUCIOTHO-OCHOBHBIX
TUTpOBaHUH. KHCIOTHO-OCHOBHBIE HWHAMKATOPBI.
[Mpunuunsr ux BeIOOpa. KpuBble THUTpOBaHUS
CHJIBHBIX U CJIa0BIX KMCIOT U OCHOBAHMH.

JIB

KoMIIJIeKCOHOMETPUIECKOS THUTPOBAHME. O6HIa$I
XapaKTCPUCTHKA, KHaCCI/I(I)I/IKaI_II/IH 1 BO3MOXXHOCTHU

METO/IA. PaBHOBecue peaxkui
KOMILJIEKCOOOpa30BaHuUsI. Kom1uiekconsl, nux
cBoiictBa (komruiekcoH II, xommiekcon III).
PaBHoBecus o0pa3oBaHUs KOMILIEKCOHATOB
METaJIOB, KOHIIEHTPALMOHHAs KOHCTaHTa
YCTOHYMBOCTHU KOMILJIEKCOHTA. Kpuseie
TUTPOBAHUS.

JIB




Ne HaumenoBaHue TeMbI O0bemM, |MHHOBanMOHHAS
pasjieia 1 KPaTKOE COJICPIKAHUE 3aHITHS aKaJl. 4achl dhopma
JUCHUILINHBI

2 OKHUCIUTEIHHO-BOCCTAHOBUTEIBHOE  THTPOBAHME. 4 -
OOmass ~ XapakTepucTuka,  KilaccHpuKauus U
BO3MOKHOCTH METO/IOB OKHCIMUTEIILHO-
BOCCTAaHOBUTEIILHOTO TUTPOBaHUS. OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIE  peaknuu. OKHCIUTEIBHO-
BOCCTAHOBUTENbHBIM TOTeHIHA. CTaHIAPTHBIA U
(dopManbHBI  ANIEKTPOAHBIM moTeHnuan Kpussie
TUTpOBaHUA. OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIC
WHIKATOPBI. Krnaccudukanus METOJI0OB
OKHCITUTEIHbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMS.

4.4, 3aHsATHSI CEMHUHAPCKOI0 THIIA.

4.4.1. JlabopaTopHbIe 3aHATHS.

Ne
HaumeHoBaHue TeMBbI O0beM,
paszaena [Ipumeuanue
U KpaTKOE€ COACpIKaHUE 3aHITHUS aKaJl. yachl
JUCIIUILINHBI

2 YueOHoe B3BEIINBAHNE. 4
AHaquTHYECKHE BeEChl, TEXHHKA B3BEHINBaHMI,
HCIIOIL30BaHNE BCTPOSHHBIX (DYHKIIHIA.

2 I'paBUMETpHYECKUN aHATIN3. 16
['paBuMeTpuueckoe onpenesaeHue oapusl.

2 MeTobI KMCIOTHO-OCHOBHOT'O TUTPOBAHUS. 8
CrangapTuzanus pacTBOpa COJITHON KHUCTOTHI.
TurpoBaHue cMeCH KHUCIOTHI U TICIIOYH.

2 KoMIuiekcoHOMETpHSL. 4
KomrekconomeTpruyeckoe onpeaeieHne Marusl.

2 Wogomerpusi. 4

[

HO,Z[OMCTpI/I‘ICCKOC OIMPCACIICHUC MCIU.




4.5. CamocTosiTeibHasA padoTa 00y4arOIMXCsl.

Ne
paszena
JIUCIIUILINHEI

ITepeuenb BOIpPOCOB Jist O0newm, ®dopma
CaMOCTOSATENILHOTO U3yUYEHUS aKaJl. 4achl KOHTPOJIA

1

MGTPOJ'IOFI/ILIGCKI/IG OCHOBBI aHAIMTHYCSCKOM XUMHH. 2 3a4€T

OO6pa3oBaHre OCAJKOB M UX CBOWCTBA. 3arpsi3HECHUE 3a4eT
ocaakoB mpuMecsamu. [IpuHUMIHAIBHBIE OCHOBBI 10
IPaBUMETPUYECKOTO OTpEIeIcHUsT Oapus, XKeiesa,
AIIOMUHUS, MarHus, KajJbLHWs, HUKEIsS, KPEMHMUS,
CEPBhI.

PaBHOBECHME pPacTBOPUMOCTH  MaJOPACTBOPUMBIX 4 Kp Nel
coequHeHN. BnusHue TemmepaTypsl U MPUPOIBI
pacTBOpUTEII HA paCTBOPUMOCTb.

OOume momxoAbpl K BBIOOPY TUTPUMETPUUYECKOTO 4 Kp Ne2
MeTofa aHanu3a. Pacuer pe3ynbTaToB MPSMOTO,
00paTHOrO TUTPOBAHMSL.

Pacuer kpuBOl THUTpPOBaHUSI CUJIBLHOI'O OCHOBAHUSA 5 Kp Ne2
CWIBHOM KHUCJIOTOM. Pacuer KpuBON THUTpOBaHHUS
cJ1a00r0 OCHOBAHUS CUIILHOU KUCTIOTOM.

Meto ocaguTeTbHOTO TUTPOBAHUSI. 10 Kp Ne2
Apre"roMmerpuyeckoe TuTpoBanue. CylHOCTh
METOoa, CIIOCOOBI MHAMKAIIMH KOHEYHOH TOYKHU
tutpoBanus (Mopa, @onbrapaa, dasHca).

OCHOBHBIE CHOCOOBI TOBBIIICHUS CEIIEKTUBHOCTH 5 3a4CT
KOMITIJIICKCOHOMETPHUYCCKUX onpeneneHHﬁ.
Bo3MOXHOCTE  MOCIEIOBATEILHOIO TUTPOBAHUA
HECKOJBbKHX KaTHuOHOB. Metonpl
KOMITJIICKCOHOMETPHUUYCCKOIO TUTPOBAHUS.

XapaKkTeprucTUKa METOJIOB U pacueThl pe3yJIbTaTOB 10 Kp Ne3
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS
(mepmaHraHaToMeTpus, ogomeTpus,
XpoMaToOMeTpHsl, OpOMaTOMETPHS).

45.1 TeMbl KOHTPOJIbHBIX padoT

Kp Nel — Pacuersl B rpaBUMETPUYECKOM aHAJIN3E

Kp Ne2 — Pacyersl B KHCIOTHO-OCHOBHOM UM KOMIUIEKCOHOMETPHYECKOM
TUTPOBAHUU

Kp Ne3 — PacueThl B OKUCIUTEILHO-BOCCTAHOBUTEILHOM TATPOBAHUHN




5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIUXCS 10 TUCHHILINHE.

Metoanyeckue yKkazaHus Jisi 00yJaroIIuXcs 10 OpraHu3auyd CaMOCTOSATEIILHOM paboThI
Mo JWCIHIUIMHE, BKIIOYas IEPEUYCHb TEM CaMOCTOSITEIIBHONH paboThl, (OPMBI TEKYIIETO
KOHTPOJISl 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MEHICHBI B AJIEKTPOHHON
nH(}OpMaIMOHHO-00pa30BaATEIHLHOM cpene CIIOI'TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisli MIPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

ITpomerxyTouHas arTecTanus N0 AUCUUILUIMHE IPOBOIUTCS B (hopMe 3ayerTa.

K cmadge 3adera m0omycKaloOTCs CTYIEHTHI, BBIIOJIHHMBIIME Bce (OPMBI TEKYIIEro
KOHTPOJIS.

3auer MpeaycMaTpUBAIOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUSI IPENYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIUH.

IIpu cpaue 3adera, CTYJAEHT IOJIydaeT TPU BOIIPOCAa M3 IEPEYHsSI BOIPOCOB, BPEMS
HOJrOTOBKU CTY/ICHTa K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapraHTa BOIPOCOB HA 3ayeTe:!

Bapuant Ne 1

1. CocoObI OT/ICNIbHBIX HABECOK U MUIETHPOBAHMUSL.
2. GuIbTpOBaHUE 0CATKOB. Buabl QUIBTPOB.
3. Iuxpomaromerpusi. Onpenenenue Fe(ll).

PesynpraTtel OCBOEHHS JUCHUIUIMHBI CUMTAKOTCS JOCTUTHYTBIMHM, €CIM I BCEX
JJIEMEHTOB KOMIIETEHLIMM JOCTUTHYT MOPOTOBBI YPOBEHb OCBOCHHMS KOMIICTCHIMU HA JTaHHOM
JTaIe — OLEHKA «yIOBIECTBOPUTEIBHON.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCIHUILIMHE TpeacTasiieH B [Ipunoxenun Ne 1

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHUS THCHMIIUHBI.

a) nmeyaTHble U3IAHMS:
1. Amnamuruueckas Xumus : yueOHUK 11 By30B B 3 T. / mop pen. JI. H. MockBuna. — Mocksa :
W3 narenbekmii ieHTp «Axanemusi», 2008 - 2010. - ISBN 978-5-7695-3955-8.

2. OCHOBBI aHAJUTUYECKON XUMUM : ydeOHUK /uist By3oB B 2 T. T. 1. T. A. Bonpmoga, I'. 1.
bpeikuna, A. B. T'apmamr [u ap.] / mox pen. FO. A. 3onorosa. - 5-¢ u3a. — Mocksa :
Axanemus, 2012. — 384 c. - ISBN 978-5-7695-9124-2.

3. Jlypee, 0. 1O. CnpaBounuk no anamutudeckod xumuu / FO. FO. Jlypwe. — 7-e wusm.,
nieperied. ¢ u3a. 1989 r. — Mocksa : Anbsiae, 2007. — 447 c¢. - ISBN 978-5-903034-26-0.

4. bynaro, M. U. Ananutnueckas xumus. OU3NKO-XUMUYECKHE METOJbI aHAIN3a: yueOHOe
nocodbue / M. U. bymaroB, T. O. Mamernabue, C. B. XapuronoB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJOTMYECKUM HWHCTUTYT (TexHuueckuil yHuBepcurer), Kadenpa anamuTuyeckoi
xumun. — Cankr-IlerepOypr : CII6BI' TU(TY), 2010. — 207 c.

5. AnamxanoBa, JI. M. Anaiutnueckas XuMus U (PU3UKO-XUMUYECKUE METO/Ibl aHAIH3a.
Paznen "Xumudeckue mMetonsl aHanmmuza" : ydebHoe mocobue / JI. M. Anamxkanosa, [[. B.
3apem00 ; MuHucrtepcTBo oOpa3oBanus W Hayku Poccuiickoit ®enepamnuu, CaHKT-
[leTepOyprckuii  TOCYJAapCTBEHHBI  TEXHOJIIOTUYECKUH  MHCTUTYT  (TEXHHYECKUN
yauBepcutet), Kadenpa anamutuueckorr xumuu. — Cankt-Ilerepoypr : CIIOITU(TY),
2018. —92 c.
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http://media.technolog.edu.ru/
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

6. [I'paBumerpuyeckuii ananmus. [Ipumepsl pemieHus 3amad: ydeOHoe mocobme / JI. M.
Anamkanosa, B. M. 3apemb6o, JI. B. 3apembo, A. A. KomecHukoB ; MHHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcuter), Kadenpa anamuruueckoit
xumun. — Cankr-IlerepOypr : CIIOI' TU(TY), 2013. — 85c.

0) JIeKTPOHHBbIE U31aAHUSA

1. Anamxkanosa, JI.LM. Ananutudeckass XuMusa U (PU3UKO-XUMUYECKHE METOAbl aHAIIM3A.
Paznen "Xumudeckue meroapl aHanmuza': ydeObHoe mocobue / JI. M. Anamkanosa, J[. B.
3apem00; MuHucTepcTBO 0OpazoBaHusi ©W Hayku Poccuiickoit ®Depepanmn, CaHKT-
[TerepOyprckuii rocy/apCTBEHHBIH TEXHOJIOTHYECKUNH HHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa anamurtnyeckoii xumuu. - Cankr-Ilerepoypr : CIIGITU(TY), 2018. — 92 c. //
CIIOI'TU. Dnextponnas oubnanoreka. - URL: https://technolog.bibliotech.ru (nara oGparuenwst
10.06.2020). - Pesxum 10CTyMa: A7 3apETUCTPUP. TOIb30BaTeNeH.

2. I'paBumerpudeckuii anaims. [Ipumepsl pemreHus 3amad: ydeOHoe mocobue / JI. M.
Anamxanosa, B. . 3apem6o, J[. B. 3apembo, A. A. KonecHukoB ; MuHHCTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoit ®enepaunn, Cankr-IletepOyprekuil rocyaapCcTBEHHBIM TEXHOIOTMUECKUN
UHCTUTYT (TeXHHUYeCKUi yHuBepcurer), Kadenpa ananutuueckoir xumuu. - Cankrt-IletepOypr :
CIIeITU(TY), 2013. — 85 c¢. // CIIGBI'TU. DOnekrponnas Oubmmoreka. - URL:
https://technolog.bibliotech.ru  mata o6pamenus (10.06.2020). - Pexum goctyma: s
3aperucTpup. NoJb30BaTENEH.

8. Hepeqeﬂb JICEKTPOHHBIX 06pa30BaTeJ’lbl—[l)IX pecypcosB, l-[eOﬁXO[[]/IMbIX AJIsA
OCBOCHHUSA JTUCIHUIIJINHBI.

yueOHbIif 1iaH, PITJ] 1 yueOHO-MeToInUecKre MaTepHaIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
C KOMITBIOTEPOB HHCTUTYTA OTKPBIT IOCTYII K:
«DNEKTPOHHBIN YHTATBHBIN 3a1 — bubmuoTex» https://technolog.bibliotech.ru
DnexTpoHHO-0nbIHoTeuHas cucteMa «Jlanby https://e.lanbook.com

9. Meroauyeckue yKazaHus AJsl 00y4al0UXCs 10 OCBOEHUIO THCIUIIHHBI.

Bcee Buapl 3anstuii mo gucuumiuHe «[Ipukmannas uH@OpMaTHka B aHAIUTUYECKOU
XUMHK» IPOBOJIATCS B COOTBETCTBUU ¢ TpeOoBaHusMU caenyromux CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3ansTuil. Jlekuus. OOuiue
TpeGoBaHuS;

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JlaboparopHble 3aHATHS.
OO6ue TpeGoBaHUs K OPraHU3aIMK U IIPOBEICHHIO.

CTII CIIGI'THU 048-2009. KC YK/IB. Bunpel yueOnbix 3ansTui. CamocTrosiTenbHas
ulaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTO CII6I'TU(TY) 016-2015. KC VYKJ/IB. Ilopsaok opraHuzaiii U MpPOBEIEHUS
3a4€TOB U DK3aMEHOB.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3Y4YEHHE NAHHOW IUCHUIUIMHBI, JTy4llle
BCEr0 OCYILECTBIISITH HA BECH CEMECTP, IpelycMaTpuBas IPU 3TOM PETYISpPHOE MOBTOPEHUE
MPONIEHHOI0 MaTepuana.

OCHOBHBIMHU YCIIOBUSIMH TPABWJIBHONW OpraHM3aluu y4eOHOTro Iporecca Ui CTYACHTOB
ABIISICTCS:

IUTAHOBOCTh B OpraHU3aluH Y4eOHOH paboThI;

CEphE3HOE OTHOILEHHE K U3YUYEHHUIO MaTEepUaa;

IIOCTOSIHHBIA CAMOKOHTPOJIb.
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Ha 3ansgaTus CTYACHT HOJIKCH NPUXOAUTH, UMEA 3HAHUSA 110 YK€ U3YUYCHHOMY MAaTCpUally.

10. [TepeyeHb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHNH
00pa30BaTe/ILHOIO MPOIEcca MO0 JUCHHUILIHHE.

10.1. UudopmManmoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOW MAMCHUIIIMHE NPETyCMOTPEHO HCIOJIb30BAHNE
MH(POPMALIMOHHBIX TEXHOJIOTUI:

YTEHUE JICKLUN C UCIIOJIB30BAHUEM CIalA-IIPEe3CHTALUM;

BUJIEOMATEPHAIIbI,

B3auMojieiicTBHe ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IlporpamMHoOe obecnieyeHue.
JIns mpoBeneHUs 3aHATHH MMEIOTCS MEPCOHAIbHBIE KOMIIBIOTEPHI C MPOTPAMMHBIM
o0ecrieyeHueM:
- Windows,
- OpenOffice.

10.3. ba3bl 71aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHbIE CHCTEMBI.
CrpaBouno-nonckoBas cucrema «Koncynprant-ILmoc»

11. MarepuajbHO-TeXHHYECKOe o0eclevyeHne OCBOEHHMSI IWCHUILUIMHBI B Xoje
peajm3anuu 00pa3oBaTeJbHON MPOrpaMMbl.
Jnst yTeHus nekuuii B BUAE NMPE3CHTALMI, JEMOHCTPALIMKM BUJIE0 MATEPUAJIOB UCTIOIb3YETCS
MYJIbTUMEINITHAS TEXHHUKA.
Jlns mpoBeieHus 1a00paTOPHBIX pabOT UCMONB3YETCS cleAyrolee 000pyTI0BaHHE:
. JlJabopaTtopHas Me0enb (CTOIBI XUMUUYECKHE, TKA(BI BHITSYKHBIC, MOWKH)
. Texunueckue Becsl BJIKT-2
. Becwr anexrponnsie anamutnyeckue AND WA-21
. Becwr anamutnueckue BJIP-200
. MydenbsHble ieun
. CymmnpHble mkadbl
. bBropeTku 1151 TUTpOBaHMS
. Juctumnarop
9. bunuctrinsaTop
10. I"'a30BBIE rOpENKU
11. Xumuueckas mocyza: CTakaHbl TEPMOCTOMKNE XUMUYECKUE, CTEKJISTHHBIE BOPOHKH,
CTEKJISTHHBIC TIAJIOYKH, MEPHBIE KOJIOBI, MUTIeTKH Mopa
12. AnyH/10BbIE TUTIIN
13. Dxcukaropsl

0O DN WK

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWIAAMH H JHIAMH C
OrpaHHYeHHbIMH BO3MOKHOCTSIMH 3/10POBBSI.

JUis WHBAIMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH Yy4YeOHBIE MPOIIEeCC
ocymiecTBisieTcss B coorBercTBuM ¢ [lonoxkeHnem 00 opraHuszanuu ydeOHOro mporecca it
0o0y4YeHHs] MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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TIpunoxenue Ne 1
K paboueii mporpaMme JTUCIUILTHHBI

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

AUCHHUIIJINHE «l'[pmc.na;maﬂ I/IH(l)OpMaTI/IKa B AHAJUTHYECKOH XMMHUH»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnneke Oran
Conaepxanue
KOMIIETCHLINH (hopmupoBaHus
[1K-12 Cnoco0eH NpoBOAMTH HAYYHO-HCCJIeJ0BATEeIbCKHE U IIPOMEKYTOYHBIN

OIBITHO-KOHCTPYKTOPCKHUEC pa3paﬁoT1m o OTACJIbHBbIM
pa3aejiaM TeMbl
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2. lloka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNaxX UX (JOPMUPOBAHUS, IIKAJIA OLIEHUBAHUSA

Kon u naumenoBanue [Noka3zaTenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
WHIUKATOPA TOCTIKCHUS (meckpunTOpHI) OIICHUBAHUS (ommcaHMe BRIPAKEHHOCTH JIECKPHUIITOPOB)
KOMICTCHIIHI «YAOBIETBOPUTEIHHO» «XOpOILIO» «OTJINYHO»
(TIopoTroBEIii) (cpenumit) (BBICOKMIA)
IIK-12 3HaeT OCHOBHBIE METOJBI U OtBeTsl HA Nmeer npexacrasinenue | Popmynupyer 3Haer OCHOBHBIE
Crioco0OeH mpoBOIUTH CcpeacTBa aHajv3a BEIICCTB Bonpockl Ne 1, | 06 OCHOBHBIX METOJaX | OCHOBHBIE 3aKOHBI M | 3daKOHBI M METOJbI
Hay4HO- (3H-12.11.1); 3-7,10-15,18, | y CpeICTBaX | MEPEUUCISET METO/bI | AaHATUTUYECKON
HACCIENOBATENBCKAE U ég’ 3?:;)-3213?87, AHAJIMTUYECKON XUMHUHU. | AaHAIIMTUYECKON XAMWH, 3aIMCHIBACT
OIIBITHO- O SO XMMUH. bopmyJbI oe3
40, 43-45, 47,
KOHCTPYKTOPCKHE 48 x saueT OLINOOK. Mosxer
pa3paboTKu 1o v IPUMCHUTD 3TH 3HAHHS
OTHEIBHBIM pa3aenaM s peuieHust
TE€MEL aHAINTHYECKUX 3a/1ad.
Ymeer BBIOMpATh Mmeton | OTBeThI Ha Nmeer npeacrasinenne | Gopmynupyer dopmynupyer
aHanmM3a M IUIAHUpOBaTh ero | BOMPocki Ne 8, | o ppapuax BeIGOpa IpaBuJia BbIOOpa npasuia BeIOOpa
IIOBE€JICHUE B 3aBHCUMOCTHU OT 2’512211;’523’9 METO/Ja aHaJIu3a B METOJa aHaJIu3a B METOJa aHaJlh3a B
OTIpEeIeNIIEMOTO KOJIMUECTBA, e o T 3aBUCUMOCTHU OT 3aBUCUMOCTH OT 3aBHCHMOCTH OT
42, 49-57 k ONpEIENAEMOr0o OMpEIENAEMOro OUpPEACIHEMOT0o
PUPOIBI AHATIZHPYEMOTO | sauery. pen pen A
_ . KOJINYECTRA, IPUPOJIBI KOJIMYECTBA, TPHPOIBI = » HPHPOZL
obbekra (V-12.11.1); AHATTH3HPYEMOTO
AHAIHM3UPYEMOTO aHAIN3UPYEMOT0
00BEeKTa, YIUTHIBACT
oOBekTa. 00BeKTA.
METPOJIOTHYECKHE U
aHAITUTHYCCKHE
XapaKTEePUCTHUKH.
Baageer Meromamu o0paboTku | OTBETHI Ha Wmeer npeacrasnenne o | PaccuurteiBaer PaccuuTtsiBaer
SKCTIEPUMEHTAIIBHBIX JTAHHBIX U 3aanus Ne 2, pacyeTax pe3yiabTaToB pe3yJIbTaThl pe3yabTaThl
HaBBIKAMH PacueTa pe3yJIbTaToB 23,26, 28,29, | xumuyeckoro aHanmsa XUMHYECKOTO aHANN3a, | XMMHUYECKOTO aHAIN3a,
anamza (H-12.11.1). 41,46,58 x BEIIECTB MIPUMEHSET 3HaHUE (hopMyHpyeT BBIBOJBI.
3a4ery. (byHIaMEHTaTbHBIX VunreiBaeT GakTopsl,
OTueTsl 1o Mpe/CTaBIICHU BIIHSIONINE HA
11abopaTopHBIM AHAJIMTUYECKON XUMUU

MOJIYYCHHBIC
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paboram.

IS OOBSICHEHUS
pe3yIbTATOB.

PE3YyJIbTaThl, OIICHUBACT
TOYHOCTH U
JOCTOBEPHOCTE.

[Mkana ouenuBanus coorBercTByer CTO CIIOI TU(TY):

Ilo JAUCHUIIIUHE IIPOMEXKYTOUHAA aTTCCTalluA IIPOBOAUTCA B (bopMe 3a4ye€Ta, IIKaJla OOCHHUBaHUA — 61/1HapHa;1 («Sa"ITeHO», «HEC Sa‘ITCHO»).
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3. TunoBble KOHTPOJILHBbIE 3a]aHNS AJIS1 IPOBEIEHNSI IPOMEKYTOYHOM aTTecCTAlUMN
3.1 Bompocsl K 3a4eTy

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

nmo komnerenuuu INK-12:

1.

How

o

10.

11.

12.

13.
14.

15.
16.

17.
18.
19.

CylurHoCTh TPaBUMETPUUYECKOTO aHaiau3a. Meroabl OTrOHKM M ocaxaeHus. KpaTkas
XapaKTEPUCTUKA OCHOBHBIX CTaJUI B METOJ/I€ OCAXICHHUS.

. IlpuHUMI ~ BBIYMCIIEHHMsS  pe3yJlbTaTOB  TIpaBUMETpHUYECKOro  aHanusa. Ilonsatue o

rpaBUMETPUYECKOM (pakTope.

Ocaxxgaemas ¥ rpaBUMeTprIecKas Gopmbl ocaaka. TpeOoBaHUs, MPEIBSBIIEMbIC K HIM.

TepmonuHaMuyeckass ¥ KOHILCHTPALMOHHAS KOHCTaHTA PAaCTBOPUMOCTH (IIPOHM3BEICHUE
pactBopuMocTH). PacTBOpuMOCTh OCazKa.

VYcnoBue 00pa3oBaHHMS W PACTBOPEHHUS OCaIKa. YCIOBHE KOJWYECTBEHHOTO OCAXKICHUS
OIIPEAEIIEMOT0 HOHA.

PacTBOpMMOCTB OCajika B €ro HaCHIIIEHHOM PacTBOPE MPH OTCYTCTBUH M30BITKA OCAAUTENS U
pH N30BITKE OCATUTEIIS.

. BausiHue mocTOPOHHMX 3NEKTPOIUTOB (MOHHOW CHIIBI pacTBOpa) Ha PACTBOPUMOCTH OCAJKA.

«ConeBoit 3 dexT.
Bnusnaue temneparypsl U IPUPOAbI OCAAUTEIS HA PACTBOPUMOCTD OCAKA.
Bnusaue pH u KOHKypupyromux peakiuil KOMIUIEKCOOOpa3oBaHUS Ha pPACTBOPUMOCTh

ocaJika (Ka4eCTBEHHBIHN acTeKT).
VYcnoBus nosydyeHus: KpUCTAJUIMUECKUX ocaakoB. CriocoObl ykpynHeHus yacTtull. CrapeHue
(co3peBaHne) KPUCTAIUINYECKUX 0caIKoB. Ocax/1eHue U3 TOMOT€HHBIX PACTBOPOB.
VYcnoBusi monydeHuss amopdHbIX ocankoB. OOpa3oBaHHME W KOAryJSIUS KOJIJIOMJIHBIX
pactBopoB. [lentusanus ocanka.
3arpsi3HeHUE OCaJKOB MpuMecsiMU. Bunuel coocaxxaeHus: ancopOuMs, OKKIIO3uf,
nzomopdusm. ITocneocaxxnenne. CriocoObl yMEHBIIEHUS COOCAXKIECHUS.
OunbTpoBaHUE 0CAAKOB. Buibl GUabTpOB.
IIpombiBanne ocankoB. TpeOoBaHMs, NpPeAbABISEMblE K JKUIAKOCTH ISl TPOMBIBaHHUS
KPUCTAITINYECKUX U aMOP(PHBIX OCATKOB.
BricymuBanue v NpOKaJIMBAaHUE OCAIKOB.
[IpuHIMNMaTbHBIE OCHOBBI METO/OB TI'paBUMETPHYECKOro ompezeneHus. Cxema aHanusa,
ypaBHEHME Peaklni, CTPyKTypa ocaJika, 000CHOBAHUE YCIOBHUI MOJydyeHHs OCaKAaeMon n
rpaBUMETpUUYecKOr (opM ocajka, NPUHIMIBI 3arpsS3HEHUs] OCagka M Mepbl IO €ro
YCTPaHEHUIO, BBHIOOP MPOMBIBHOM MKHJIKOCTH, BBIYMCICHHME pPE3YyJIbTaTOB aHAJM3a MpHU
OTIpe/IeNICHUH CIIEAYIOIIUX BEIeCTB:

a) Oapus B Buje cynabdaTa 6apus;

0) cephl B paCTBOPUMBIX Cylb(aTax;

B) KaJIbIHMsI OKCAJIATHBIM METOJIOM;

r) marHus ¢pochaTHBIM METOJIOM;

J1) KaJIbIUS U MarHusi Ipu COBMECTHOM IMPHUCYTCTBUHY;

€) HUKEIA B CTaJlu;

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

3) Jkenesa B coiu Mopa (ocaauTeNb — THAPOKCH]T aMMOHHUS );

M) XJOpa B paCTBOPUMBIX XJIOpUIAX.
CymHocTh TUTpUMETpUYecKoro ananuza (TA).
TpeboBanus K peakuusM, UCIOIb3yeMbIM B TA.
OcHoBHble mnoHsiTUST TA: TUTpOBaHMWE, CTaHAAPTHBIA pPacTBOpP, THUTPAHT, TOYKA
HKBUBAJICHTHOCTH, KOHEYHAsI TOUKAa TUTPOBAHUS, HHIAMKATOP, SKBUBAJICHT, YUCIO U (HAKTOp
SKBUBAJICHTHOCTH.
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20.
21.
22.
23.
24.

25.
26.

217.
28.

29.

30.

31.
32.

33.

34.

35.
36.

37.
38.

39.
40.

41.

42.
43.

44,
45.

46.
47.

48.

49.

CriocoObl  MPUTOTOBIIEHHUS  CTAaHNAPTHBIX  pacTBOpoB.  PacueTsl,  CBs3aHHBIE  C
IIPUTOTOBJIEHUEM CTaHIAPTHBIX PACTBOPOB.

[lepBuyHbIe cTaHAAPTHI (YCTAaHOBOYHBIE BEUIECTBA) M TpeOOBaHMUSA, PEABABISIEMbIE K HHUM.
BropuuHnsle cTanaapThl, GUKCaHAIbI (CTAaHAAPT-TUTPHI).

CrniocoObl OT/IETBHBIX HABECOK U MUIIETUPOBAHUS.

CriocoObl BbIpaXKeHUs1 KOHIIEHTPALUN CTaHIAPTHBIX PaCTBOPOB.

Knaccudukanus THTpUMETPUUIECKUX METOJIOB TI0 THUITY PEAKLUU TUTPOBAHMS U 1O TEXHUKE
TUTPOBAHUS.

CymHocTh mpsMOro, 0OpaTHOTO TUTPOBAHUS U TUTPOBAHUS 3aMECTUTEIIS.

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

CyIHOCTh METOA KMCIOTHO-OCHOBHOI'O TUTPOBAHUS.

Pacuer n noctpoeHrne KpUBOM TUTPOBAaHUS CUJIBHON KHUCJIOTHI (OCHOBaHMS) CTaHAAPTHBIM
pPacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Pacuer u moctpoeHue KpuBOM TUTPOBAaHMs CIa0OM KHUCIOTHI (OCHOBaHHUS) CTAHJIAPTHBIM
PacTBOPOM CHIIBHOTO OCHOBAHUS (KUCIOTHI).

Cka4yok TUTpOBaHUA M (DaKTOPHI, BIMAIONINE HA €0 BEJIWYHHY. PacueT ckauka THTPOBaHUS
IIPY 3a/1aHHOM TOIyCTUMOM MOTPEIIHOCTH TUTPOBAHUS.

KucnorHo-ocHoBHBIE MHAUKATOPBL. VIOHHAs TEOpHUS MHIUKATOPOB.

WHuTepBan mepexofa OKpacku [BYXLUBETHBIX WMHJIUKATOPOB M IIOKA3aTellb TUTPOBAHUS.
[IpuHuMn BEIOOpa KUCIIOTHO-OCHOBHOTO MHUKATOPA.

CyIHOCT METOAAa OCAJMUTEIBHOIO TUTPOBAaHUSA Ha IIPUMEPE apPreHTOMETPUYECKOIrO
TUTPOBAHUS.

OmnpeneneHue XJOPUI-MOHOB METOJOM apreHTOMETPUYECKOrO THUTPOBAaHUS IO CIOCO0Y
Mopa, @onbrapaa u dasuca.

CyImHOCTh METOIa KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHHS.

Kommiekcon Il (D4TVK) xommuekcon Il (D4TA) m ux cBoiictBa. DOpMbI HOHHOTO
cocrosiuust I/{TA B 3aBucumoctu oT pH pacTBopa.

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

Peakiun koMIuiekcooOpazoBaHHUsl MOHOB MeTayioB pasHoro 3apsna ¢ 3/[TA. CrpoeHue
KOMILUIEKCOHATOB METAJUIOB.

@DaxTOpHl, BAUAIOUIME HA YCTONYNBOCTh KOMIUIEKCOHATOB METAJLIIOB.

MeTanaoxXpoMHble MHAWKATOPbI M MPUHLIMI MX JIEHCTBUS Ha IMPUMEpPE 3PHUOXPOMOBOTO
yepHoro T.

TexHnKa KOMIUIEKCOHOMETPUYECKOTO TUTPOBAaHUS: NpsIMOE OOpaTHOE, KOCBEHHOE
TUTPOBAaHUE, TUTPOBAHUE 3aMecTHTENs. [Ipumepbl U pacueT pe3ynbTaTOB TaKUX CIIOCOOOB
TUTPOBaHUA (ONpEeJesIeHne WOHOB IIMHKA, MarHus, aHMOHOB, OPraHUYECKUX COEIMHEHUH,
KECTKOCTHU BOJBI).

CyniHoCTh METOJIa OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS.
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE ~ PEAKIUM UM OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIN
notenuuan (OBII). Ypasuenue Hepucra.

CranpiapTHBIA, HOpMaJIbHbIN U yCIOBHBIN ((popmanbHbIi, peanbHblii) OBII.

®axtopsl, Biusiomue Ha BennuuHy OBII (pH pactBopa, oOpa3oBaHue ManopacTBOPUMBIX
COEIMHEHUH U JIp.).

Pacuer 1 nocTpoeHne KpUBBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHOT'O TUTPOBAHUSI.

CKa4yoK TUTPOBAHMS B METOJIE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS U (DaKTOPBI,
BIIUSIIOIIUE HA €r0 BEIUYHHY.

Wuaukatopel B METOJE OKHCIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMSA: OOpaTHMBIE,
HeoOpaTuMble, crieruduaecKue.

[lepmanronaromerpus.  Cranmaptebiii  pactBop  KMnOa, ero  mpuroromieHue,
CTaHJapTHU3aLMs U XPAHCHUE.
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50. OmpeneneHne  BOCCTAaHOBHUTEICH  METOAOM  MHPSIMOTO  MEPMaHTaHATOMETPUYECKOTO
tutpoBanus (Ha mpumepe Fe(ll)).

51. Omnpenenenne OKUCIUTENEH METOJOM OOpaTHOrO MEPMAHIAHATOMETPUUYECKOTO TUTPOBAHUS
(aa npumepe MnQOy).

52. IlepmaHraHaTOMETPHUECKOE orpeneneHne MOHOB METaJIIOB, 00pa3yromux
MaJIOpacTBOPUMbIE OKCAJIaThl, METOIOM THUTpOBaHUs 3amectutes (Ha mpumepe Ca(ll)).

53. Wonomerpus. CranaapTHslii pacTBop Hoxa (l2), IPUroToBNICHNE, CTAHIAPTH3ALMSL.

54. Monomerpuueckoe ompeeneHue Bocctranopureneii (Ha mpumepe As(111)).

55. Monomerpus. CTannapTHblil pactBop THOCynb(aTa Hatpus (NayS,03), ero NpUroToBIeHue,
CTaHJapTH3AIMsI U XPaHCHUE.

56. MonomeTpuueckoe oOmpeseeHie OKUCIUTENeH CIoco0OM TUTPOBAHMS 3aMECTHTENs (Ha
npumepe As(V), Cu(ll); cunpabix kucimor; wonos meramios (Ba(ll), Pb(ll)), obpasyrommx
MaJIOpacCTBOPUMBIE XPOMATHI).

57. Tuxpomarometpus. Onpenencaue Fe(ll).

58. Merponornyeckre OCHOBBI aHATTUTHYECKOW XHUMUH.

4. 3apaHus 1J151 KOHTPOJIbHBIX PadoT.

KonTtpouabnas paéora Nel.

Bapwuanr 1.
1. 13 obOpa3sma TexHudeckoro cyibpuma HaTpus, maccod 0,2135 r mocie psga omeparuit
nonyueHo 0,4621 cynedara Gapust. BeraucauTs MaccoByro J0OMI0 Cyibduaa HATpUs U Cepbl B
obpasiie.
2. Kaxkoif kaTHOH OyJeT oca)KAaThCsl MEPBBIM MPH MOCTENEHHOM MPUOABIEHUU Pa30aBIEHHOTO
pactBopa cyibdaTa aMMOHHUSA K pacTBOpy, cozaepxkamiemy 20 mr/m uoHoB Oapust u 500 mr/n
noHoB cBuHIA? [lpu kakoil KOHIEHTpauuu cylnb(aT-nOHOB HAYHETCS 0OpazOBaHUE BTOPOTO
ocanka? Jlus BaSO4 TIP° = 1,110, Jins PbSO4 TIP° = 1,6:108
3. Bpbrumcauts pactBopuMocTh xpomara Oapus (BaCrO4) nmpu pH = 1. CpaBuuts c
pactBopumocTthio B Boge. Jma BaCrO4 [IP° = 1,2:10™°, CryneHyaTble KOHCTaHTBI
mucconuanuu xpomoBoit kucnotsl (H2CrO4):K; = 1,6- 101 u K,=3,2- 107,

Bapuanr 2.
1. Kakoii oobem 0,2M pactBopa H,SO,; TpeOyercs uist ocakaeHus Oapus W3 pacTBOpa,
coaepskariero 2,5 r BaCl,-2H,0?
2. Cmemanu 220 ma 0,001M pactBopa xnopuna kanbiug 1 130 mu 0,002M pactBopa okcanara
amMMoHUs. Berancnute Maccy kanbius B pactBope. s CaC,04 I1P° = 2,3- 107,
3. BeraucnuTh pacTBOPUMOCTH Ocajaka xjopuaa cepedpa B 0,01M pacTtBope CONSTHOM KUCIOTHI C
yu€ToM 00pa30BaHusl XJIOPUIHBIX KOMIUIEKCOB cepebpa. s AgCl I1P° = 1,8:10™. Monnsre
KOHCTaHTBl YCTOMYMBOCTH KoMIuiekcoB: B = 1,0-10 u B2=1,0-10 g

Bapwanr 3.

1. 0,20 t cruaBa, comepxaiero mo Macce 20% cepebpa, pactBopuiu. MoHbl cepebpa u3
noaydennoro pacrsopa ocaauwiu 0,30M pactBopom KCI. Kakoit 06bem ocamutens motpedyercs
JUIs 3TOM oneparuu?

2. KakoBa Oyzaet nmorepst Macchl ocajka cynbdaTa cBUHIIA Ipu poMbiBanuu ero 200 mi 0,003M
pacteopa (NH4)2S0,4? s PhSO, IIP°=1,6-107.

3. Beruucauts pactBopumocts ocaaka AgGSCN B 0,01M pactBope NHsSCN ¢ yuerom u 6e3
yuera KomiuiekcoobpazoBanusi. Jlns  AgQSCN  TIP° = 1,0-10*%. Tlommble KOHCTAHTBI

YCTOMYMBOCTH POJIAaHUTHBIX KOMIUIEKCOB cepebpa: 1 =5,6-10 * u B2=3,0-10 8,

Bapuanrt 4.
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1. BeruucauTh Maccy HaBECKH CUIIMKaTa C MacCOBOM JoJiel kpeMHusl 18%, KOTOpYIO HYKHO
B3sTh 1 nonydenus 0,0724 r npokanernoro ocazaka SiOy.

2. Ilpu xakoW KOHILIEHTpPALUU IIEJI0YM HAYHETCS OCaXIACHUE T'MApPOKCHU]a MarHus u3 1,2- 10°M
pactBopa xiopuaa Maraus? Jlist Mg(OH), TIP° = 6,0-107°.

3. Beruncnuts pacTBopuMOCTh okcanata kKanbius (CaCy04), eciu pacTBOp HaJ OCAAKOM HUMEET
pH = 3 wu wu3bbiTounyro KoHIeHTpamuio okcamar - uoHoB 0,01 momwe/nm. Jlns CaCy04
I1pP° = 2,3-10'9. CryrneHvaTble KOHCTAHTBI auccormanuu maseneBoi KucioThl (HCo0y):
Ki1=5,610% u K;=5,4-10",

Bapwuanr 5.
1. MaccoBas nons cepsl B yriie coctaisieT 0,5%. Kakyro HaBecKy yriis HEOOXOAUMO B3ATh /IS
aHanu3a, 9To0bl moayuuth 0,19 1 ocanka cynbdara 6apus?
2. 5,0 mn 0,05M pacrBopa cepHoi KucioTel pasdaswin ao 1,0 1 u 3arpatmiin 300 ma
noJlyueHHOro pactBopa Ha nmpombiBanue 0,40 r ocaaka cynbdara 6apus. Berancauts MaccoByro
JilOOJIIO pacTBOPEHHOTO OCaJiKa, CUMTas HAaChIIIeHUe pacTBopa nmoyiHbM. st BaSO4 T1P° = 1,1-10

3. Beraucnute pactBopuMocTh cynbgaTa O6apusi: a) B Boge; 0) B 0,1M pactope HCI (yuecTs
Binusaue pH). [[nsa BaSO, ITP°=1,1- 10°. Koncranta nucconuanuu HySO4 Ko =1,2¢ 107

KonrpoJsbHnas padora Ne2.

Bapuanr 1.
1. Kakoii 066éM pacTtBopa ¢ MaccoBoit goineit NHs 12% u motnoctsio 0,95 r/em® TpedyeTcst s
npurorosieHus 8,01 2,0M pactBopa? Kakoe 3HaueHHE UMEET TUTP MPUTOTOBIEHHOTO pacTBOpa
aMMHaKa 1o XJI0poBoopoaHOH kuciote (TNHyHCI)?
2. K 20,00mn anammsupyemoro pactBopa Nap,COsz npummm 30,00mn 0,2040M cTanmgapTHOTO
pactBopa HpSO, m ynamumu CO; kumnsyenueMm. Ha TuTpoBaHme ocTaTka KHCIOTBHI MOILIO
15,12mn  cranpaptHoro pactBopa NaOH. VYcranosneno, urto 1,000mn pactBopa NaOH
skBuBanieHTeH 1,010mn pactBopa HpSO,4. Berumcnute momnsipHyto koHieHTpanuto NayCOs; B
aHAIM3UPYEMOM pacTBope. Hanummre ypaBHEHUS peaKHii.
3. PaccuuTars u noctpouts kpuBytoo THTpoBaHus 10mi 0,1M pactBopa NH4OH (quis NH4OH
K=1,76.10'5) 0,1M pactBopom HCI. Pacuer BbIMOIHUTH 17151 TOYEK, korga mobasieno 0; 99,9;
100; 100,1% TuTpaHTa OT SKBUBAJEHTHOrO KoaudecTBa. BriOpare nnaukarop. Kakyro okpacky
MMeeT MHIUKATOP B HAaYAJIbHOU M KOHEeUHOU Touke TuTpoBaHus (KTT)?

Bapwanr 2.
1. Kakoif 00bEM BOJIBI HY’)KHO J100aBUTH K 1 11 pacTBopa ¢ maccoBoit noneit HNO3z 30%, uToGs
nosyuuts 3% pactBop?
2. HaBecky cMecu MuHepanbpHbIX coiiel Maccoi 0,9500 r BHECn B pacTBOp LIENOYN U OTOTHAIN
NHs, mponyctus ero B 50,00mi 0,2060M pactBopa HCI. Ha tutpoBanue ocraTka KHCIOTHI
nouwio 6,25mi 0,2010M pacteopa NaOH. Berunciants MaccoByro J10JI10 a30Ta B CMECH.
3. Tloctpouts kpuByro tutpoBanus 10 mm 0,1M pactBopa HNO; 0,1M pactBopom NaOH.
Pacuer BBIMONHUTH AN Touek, korma mobasmeHo 0; 99.9; 100; 100,1% tuTtpanta oOT
HKBHUBAJIEHTHOTO KoyinmyecTBa. BriOparth unnukarop. Kakyio oxpacky HMeeT HHIMKATOp B
HAYaJIbHOM ¥ KOHEYHOM TOYKE TUTPOBAHUS?

Bapuanr 3.
1. Kakoit 06éM SM pactBopa H2SO,4 cnenyer no6asuth k 51 0,1M pactBopa, 4TOOBI MOTYIUTh
0,3H pactBop?
2. K pactBopy (NH4),SO4 no6asumu 25,00m1 0,1132M pacrBopa NaOH u KumissdyeHHEM yIaauin
NHs. Ha tutpoBanue ocrarka NaOH nonwio 5,70mi 0,1347M pactBopa HCL. Beruucnuts maccy
(NH,)2SO4 B pactBOpE.
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3. IMoctpouts kpuByto TutpoBanus 10 mi 0,1M pactBopa HCI 1M pactBopom NaOH. Pacuer
BBITIOJIHATH JUIsl TOYEK, Korja pobasieHo 0; 99,9; 100; 100,1% TtutpanTa OT SKBHBAJIEHTHOTO
KosmdecTBa. BeiOpats naankarop. Kakyro okpacky UMeeT MHAWKATOp B HAYaIbHON U KOHEYHOMH
TOYKE TUTPOBAHUA?

Bapuanrt 4.
1. Kakoii 00béM Boasl HyxkHO n00aButh K 0,111 0,38M pactBopa KOH, uyToOBI momyunTh
pactBop KOH ¢ tutpom T(KOH) = 0,0056 r/mn?
2. IIpoenu peakuuto 0,30r cmecu ¢ maccoBoit noseit NapCO337% u NaOH 42% ¢ 25mi 0,24M
pactBopom HCI. Kaxkoit 06séM 0,11M pactBopa NaOH mnoitnér Ha TUTpoBaHHE H3OBITKA
KHUCJIOTHI?
3. IToctpouts kpuByro TutpoBanus 10 mi 0,1M pacrBopa HCI 0,1M pactBopom NaOH. Pacuer
BBITIOJIHUTH JUIsl TOYEK, korja jpobdasieHo 0; 99,9; 100; 100,1% tutpanTa OT SKBHBAJIEHTHOTO
KonuuecTBa. BeiOpats unankatop. Kakyro okpacky umeeT HHAMKATOP B HAYAJIbHON U KOHEYHOMN
TOYKE TUTPOBAHUA?

Bapuanr 5.
1. Kakoit 066éM pactBopa ¢ MaccoBoii noneit HySO4 4,9% u mnotHocteio p=1,0 r/em® HY>XKHO
no6asuts k 101 0,11. pactBopa H2SO4, uTo661 momyunts 0,1M pactBop?
2. Kakoii o06bém 0,10M pactBopa HCl Tpebyercst B3ATh s HEWTpalv3allMd aMMHakKa,
Beiiessiemoro u3 0,5000r BemectBa ¢ maccoBoil goiseir azota 4%, 4ToOBI HAa TUTPOBAHUE
u30biTka HCI oo 5,0mn 0,11M pactBopa NaOH?
3. IToctpouts kpuByto TutpoBanus 0,1M HNOj; pactBopa 0,1M pactBopom NaOH. Pacuer
BBITIOJTHUTH JUIs TOUEK, koraa nqobasieno 0; 50; 99,9; 100; 100,1% TuTpanTa OT SKBHBAJIEHTHOTO
KoJu4ecTBa. BeiOpaTe nHIUKATOD.

KonTtpouabnas paGora Ne3.

Bapmuanr 1.
1. K 0,2132 r pynsr ¢ maccoBoii goneit MnO; 8,68% nobaBmwim cepHyr0 KUCIOTY U 19,65 mn
0,12151. pactBopa H2C;04. Kakoit 06bem pactBopa KMnO4 molaer Ha TUTpOBaHHE M30BITKA
H,C,0,4, eciu mo manHBIM Jpyroro amamusa Ha 25,00 mi pactBopa H,CO4 uper 21,44 mi
pactBopa KMnO,? Hanumure ypaBHEHUsI peakuil.
2. PaccunTaTh MOTEHLMAN AJI CTENEHU OTTUTPOBAHHOCTH T = 90%; 100% 1i1s TUTpoBaHUs
pactBopa 1maBeneBoi kuciorbl (H2C;04) craHgapTHBIM pacTBOPOM IepMaHraHata Kajius
(KMnO4)
3. VpaBuenue Hepucra. @opmanbHblil noTeHuuan. Bausaue o0pa3oBaHus TPy IHOPACTBOPUMBIX
COEIMHEHUI Ha 3HaUeHUe MOoTeHIMaa (0caJoK 00pazyeT BOCCTaHOBIIEHHAs opMa Mapbl).

Bapwanr 2.
1. K pactBopy, conepxamemy 0,2268 r KClOz no6asunu 48,35 mn 0,1980M pactBopa FeSOqy ,
Ha TUTpoBaHHe U30bITKa KoToporo nouwio 11,27 mu 0,1088H. pactBopa KMnOg.
Beruncnuts maccoByto gonro KCIO3 B cmecu. HamucaTs ypaBHEHHS peakiiuid.
2. PaccunTaTh mOoTeHIMAT B TOYKE SKBUBAJICHTHOCTH Npu TUTpoBaHuu FeSO, mepmanranatom

xamns KMnOg. E° - o = +151B. E° ;. . = +0,77B.

3. WHaukaTtopbl B METONIE OKHCIUTEIbHO-BOCCTAHOBHTEIBHOTO THTPOBAaHUS: OOpaTHMEIE,
HeoOpaTumele, cenuduyeckue. IlpuBectn mpumepsl.

Bapuanr 3.
1. Ha TutpoBanue Fe*' B aHaJIM3UPYEMOM pacTBope, MpurotoBieHHOM u3 0,2012 r pyasbl, MO0
18,48 mu 0,1015H. pactBopa K,Cr,O7. Berancnute maccoByro nonto Fe,Os B pynme. Hamucath
ypaBHEHUE PEaKIIH.
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2+
2. PaccunTarh MOTEHIMAN B TOUKE SKBUBAJICHTHOCTH MpHU TUTpoBaHUM Fe™ pactBopom K,CrO5.
E° =+0,77B. E° =+1,33B.

Fe> /Fe®* Cr, 0,7 \H*ICr™*
3. OOpaTtumMple OKHCIUTEILHO-BOCCTAHOBUTEIbHBIC MHAMKATOPHL. [IpaBuio BeiOOpa. [IpuBectn

IIPUMEPBL.

Bapuanr 4.
1. 0,2716 r cTasbHON MPOBOJIOKK PACTBOPHIIM B KUCJIOTE U Ha TUTpOBaHKE pacTBopa kene3za(ll)
3arpatiin 41,75 mn 0,1131H pactBopa KMnO4. Beruncnants MaccoByro 10510 jkee3a B o0pasLe
npoBosioku. Hanmcars ypaBHeHHE peakilii.
2. PaccunTarth NMOTCHIMAT B TOYKE 3KBHBAJICHTHOCTU NPU TUTpOBaHUH pacTBopa xeineza (I1)

nepmanradatoM kaimust KMnOy,. EOFe&/Fe2+ =+0,77B. E° =+1,51B.

MnO,” ,H*/Mn%
3. Ypasaenue Hepacra. @opmanbHelii moteHuain. Biausaue o0pa3oBaHus TPYAHOPACTBOPHUMBIX
COCIMHEHHH Ha BEIMYMHY MOTEHIHaNa (0caloK 00pa3yeT OKUCICHHas: (opMma mapsbl).

Bapwuanr 5.
1. Ha turpoBanue 0,1506 r maBeneBoit kuciaotel (Hp,C,O4) momuto 24,25 ma pactBopa
nepMaHraHara kKanus. BelumcnuTe HOpMalibHylO KoHIeHTpamuio KMnO4, tutp KMnOs.
HamucaTs ypaBHEHHE peakny.
2. PaccunTaTh MOTEHITMA MPU CTECIICHH OTTUTPOBAHHOCTH T = 99% i1 TUTpPOBaHHUS pacTBOpa

maBeieBoi kuciaotel (Hp,CpO4)  mepmanranatom kamus KMnOg. EOMnO’H*/MnZ*: +1,51B.
4
0 —
Ezcozlczof’_ 0,49 B.
3. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIMU U  CTaHJAPTHBIM  OKHUCIUTEIHHO-

BOCCTAaHOBUTEJIBHBIN MOTEHIHAN. Y paBHeHue HepHcTa.

4. MeToanueckne MaTepuajbl Il ONpeaesieHUs] MPOleIypP OLEHHBAHUS 3HAHMIA,
YMeHU# U HABBIKOB, XapaKTePHU3YIIIUX ITanbl GOPMUPOBAHNUS KOMIIETEHIHIA.

[Ipomexxyrounast arrectauus MO JAUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusimu CTO CIIGI' TU(TY) 016-2015. KC YK/IB. Ilopsimok opraHu3aiuu 1 IpOBEICHUS

3a4€TOB N 3K3aMCHOB.
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