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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
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3aB. kadeapoii A.C. XapueHko
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IIporokomor _ 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- TeOpeTHYecKasi U MpaKkTUYecKas MOAroTOBKa CTYJEHTOB IO BOIIPOCaM BbIOOpa MeTo1a
aHaJIM3a M €T0 MPAKTUIECKOTO OCYIIECTBICHHS IS TIOTy4eHHS HHPOPMAITUU O KQaUeCTBEHHOM H
KOJIMYECTBEHHOM COCTaBe TOI'0 WJIM MHOT'O 0O0BEKTA MPHU PEIICHUH BBITYCKHUKOM 3a/1a4 Oyaylien
po(hecCHOHATLHOM A TeTLHOCTH;

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucuumimHa AHATUTHYECKAsT XUMUS U (PU3UKO-XUMUYECKHE METO/IbI aHATN3a BXOJIUT B
00s13aTeIbHYIO YaCTh Y4EOHOT 0 IJIaHa 00pa30BaTEIHbHOM TPOTrPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hopMuUpOBaHHBIC B pe3yJIbTaTe U3yUCHUS AUCITUTUIHH/ TPAKTHK:

OO6m1ast 1 HeOpraHMUYeCcKask XUMHS

Marematuka

dusnka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

N3Bnedenne u nepepadoTka XUMUYECKUX MPOAYKTOB KOKCOBaHUS

Teopernyeckre 0OCHOBbI XMMHUUYECKOM TEXHOJOTUU TOILIMBA U YTJIEPOIHBIX MAaTEPHAJIOB

XuMHUecKasi TEXHOJIOTHS TOIUIMBA U YIIIEPOAHBIX MaTepUaIoOB

YyeOHasi - HaydHO-HCCIieZOBaTelbCcKas paboTa (MOJSyueHUE TMEePBUYHBIX HABBIKOB
HAy4YHO-UCCIIEI0BATENIbCKON pabOThI)

duznyeckass XUMHUS

Oprannueckas XUMHUS

Konnongnas xumus

OO1ast XuMHY€eCKask TEXHOJIOTUS

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate OCBOEGHMSI JUCHMIUIMHBI (MOAyJs) «AHaJUTHYECKass XUMUS H
(GU3UKO-XMMUYECKHE METObl aHadu3a» OO0yJaroIlMiCs JO/KeH o0lafaTh CleAYIOIUMU
KOMIETEHIMSIMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-2 CmocobeH wucCHoab30BaTh MaTeMaTHueckue, (usndeckue, (GU3NKO-XUMUYECKHE,
XAMHYECKHE METOJIBI JIJIsI PeIIeHUS 3a,1a9 TPO¢heCCHOHATIBHOM NeITeIbHOCTH

OIlK-2.1 Ucnone3yer  maremarmyeckue,  (usmueckue,  (HU3NKO-XMMHUECKUE,
XUMHUYECKME  METOABl Ul  pelleHus 3agad  IpogecCHOHaIbHON
JeSITeTbHOCTH

OIlK-2.2 BeiOupaer  marematuueckue, — QusMueckue,  (PU3MKO-XMMUYECKHUE,

XUMUYECKHE€  METONbI JUIsl  pelieHus 3ajad  npodeCcCHOHATBHOM
JEATEIIbHOCTH




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 146,9 akan. 4acos:
—ayaurtopHas — 144 akan. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4acos;
— caMocTosTeNbHas pabora — 69,1 aka. yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

dopma arTecTalrH - 3a4€ET, 3a4ET C OLIEHKOU

AynuropHas ) =
o |KonTaxTHAS pabota E 3 dopma TEKyIIEero
= g X By KOHTPOJIS
Pasnen/ Tema 3 (B axaz. acax) g B A y P Kon
S 3 ©|caMocToATeNbHOM | yCcIIeBa€MOCTH U
JTACIUTUTAHBI 5 [ .. | KoMmeTeHIn
@) 2 £ padoThI MIPOMEKYTOUHOM
ek, 7a0. | IpaKT. R aTTeCTAIMH
3aH. | 3aH. |O &
1. 1. AHanuTHYecKass XUMUS
[loaroroska k
BBITIOJTHEHUIO H 3aura
. TabopaTOpHOI OIIK-2.2,
1.1 KayecTBeHHbII aHATN3 2 6 4 10 cnaye
. paboThl OIlK-2.1
nabopaTopHO
3auer
paboTsl,
[loaroroska k
o BeicTynnenue Ha
nabopaTopHoOi pa-
CeMHUHape, caava
. 0ote, ceMuHapy . OIlK-2.2,
1.2 I'paBUMeTpHYECKUH aHATH3 4 10 4 13 1a00paTOpHOI
2 (KOJITOKBHYMY), OIlK-2.1
pa6otsl, /3 Nel
BeInoHeHue J1/3
3auet
Nel
[Noaroroska k
. . Brictyniienne Ha
1.3 TuTpuMeTpHUYeCKUil aHaJH3. 71abopaTOpHOH pa-
CeMUuHape, caada
Kucnorno-ocHoBHOE TUTpOBaHKE 6ote, ceMuHapy OIIK-2.2,
11 | 12 6 18 11a00PaTOPHBIX
OKHCITUTETFHO-BOCCTAHOBUTEIIEHOE (KOITIOKBHYMY), OIlK-2.1
pabot, /3 No2.,3
TUTPOBAHHUE BBITIOJTHEHNE auer
J/3Ne2,3
CobecenoBanue,
IMoaroToBka k BEITIOJTHEHHE
1.4 Craructuueckas o0OpaboTka A OIIK-2.2,
31 3 2 2 | mpakTHYeCKOMY pacyeTHbIX
pe3yIbTaTOB aHAIH3a . OIlK-2.1
3aHSTHIO. 3amaHui
3a4eT C OLIEHKOU
[Noaroroska k
. | BeicTyruienue Ha
N nabopatopHoi
15 1.3. TurpumeTpudeckuit ceMHuHape, crava
pabore, ceMUHapy OIIK-2.2,
ananu3. Kommiekconomerpuueckoe| 2 | 3 8 4 1101 71a00PaTOPHBIX
(KOJIOKBUYMY), OIIK-2.1
TUTPOBaHUE pabor, [I/3 Ned4
BBITIOJTHEHUE saer
JI/3Ned
Hroro no pazaeny 23 | 38 18 |53,1
2. 2. OU3NMKO-XUMHYECKHE METOMIBI
aHaIM3a.
Wzyuenue Koncnexr.
2.1 Bsenenue. Kraccudukanums v N OIIK-2.2,
3 1 MaTepuaIoB VYerHblit onpoc
METO/IOB N Ny OIIK-2.1
2 JIEKIUH 3a4eT C OLCHKOI
2.2 DJEeKTpOXMMHUYECKHE METOIbI
ueKTp A 13 OITK-2.2
aHaIM3a




[Hoaroroska k
KOJUIOKBUYMY.
Brimonuenne
J1/3 Ne5
CamocrosTenbHOE
u3yueHue TeM | BeicTymienue Ha
TEOPETUYECKOTO ceMuHape,
Kypca (HamucaHue 3amuTa
KOHCIICKTA, 11a00PaTOPHBIX
2.3 DNEeKTPOXUMHYECKHE METOIbI 18 6 edbepara ? a6or; ;:Lolzmaz[ OIIK-2.1,
aHanm3a. peepara, p i . OIIK-2.2
MIOJITOTOBKA MOJTOTOBJICHHON
MIpE3CHTAIINH, TeMbl pedepara,
MOJITOTOBKA K JI/3 Ne5-1
KOJUIOKBUYMY). | 3a4eT C OLIEHKOI
Nzyuenue
METO/IUK
BBITTOJTHEHHSI
1abopaTopHBIX
pabor
[Moaroroska k
KOJIJIOKBUYMY.
3 Brmonmenue Brictynnenne Ha
U3 Nes Y
ceMHHape,
CamocrosTensHOe
3ammra
H3yUYeHHE TeM
J1a00PaTOPHBIX
2.4 CrekTpOoCKOIMHYECKHE METO]IbI TEOPETUYECKOTO OIIK-2.2,
10 | 14 5 pabot, moKa
aHam3a Kypca (Hanuca- . OIlK-2.1
MOJITOTOBJICHHON
HHE KOHCTIEKTa,
edepara, nox- TeMbl pedepara,
P ’ U3 5-2
TOTOBKA .
3a4eT C OLICHKOU
MIPE3CHTAIINH,
MOJTOTOBKA K
KOJUIOKBHMY).
CamocrosTensHOe
H3yUCHHE
y4aeOHOI 1
Hay4HOU
HHTey ATVDEL Koncmexr.
2.5 Meronsl  pasgeneHuss U PaTyphL. Boicrynnenne Ha | OINK-2.2,
5 2 4 IToaroroska
KOHIICHTPUPOBAHUS ceMuHape. OIlK-2.1
pedepara .
3a4eT ¢ OLIEHKOU
(mpe3eHTtanun),
JIOKJIaJ1a,
MOJATOTOBKA K
onpocy
HWroro no pazaeny 31 | 34 16
HWroro 3a cemectp 18 | 36 17 320
3a4er, 3a4eT ¢
Hroro no aucnumninuae 54 | 72 18 69,1 > o
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[TpoexTrpoBaHue 0OY4YEHUS CTPOUTCS Ha OCHOBE CIIEIYIOLINX IPUHIIMIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUU C HAYKOW U MPOU3BOCTBOM.

- IIpodeccuonanbHO-TBOpUECKas HAPABIEHHOCTh O0OyUSHMS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOyYEHHUS Ha pa3BUTHE OIbITa €aMOOOpa30BATEIbHOM
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

JUis  AOCTWXKEHMsI  IUIAHUPYEMbIX — pe3yiabTaroB  OOy4yeHHsA, B  JUCLUIUIMHE
«AHaNUTUYECKass XUMUA U (PU3MKO-XUMHUYECKHNE METOABI aHAJIN3a» HUCIOJIB3YIOTCS pa3IuyHbIe
o0pa3oBaTesIbHbIE TEXHOJIOTUU:

1. TpaguumonHele o00pa3oBaTeNbHbIE TEXHOJOTUU: WHGOPMALMOHHAS  JICKIIHS,
1a0opa-TOpHBIE 3aHATHUS.

2. HNHpopManinOHHO-KOMMYHUKAITTOHHBIE o0pa3oBaTeNbHbIC TE€XHOJIOTHH:
aexkuus-puzyanusanus. I[IpakTuueckoe 3aHATHE B (opMe Npe3eHTalMu — IPECTaBICHUE
PE3yJIbTAaTOB C UCII0JIb30BAHUEM CIIELIUATIN3UPOBAHHBIX IPOTPAMMHBIX CPELI.

3. HudopmannoHHO-pa3BUBAIOLIME TEXHOJIOTUH, HAIpaBlIE€HHbIE HAa (OpPMUPOBaHUE
CUC-TEMbI 3HaHWM, 3allOMUHAHUE U CBOOOAHOE omnepupoBaHue UMHU. Ilpu camocrosiTenbHOM
U3yde-HUU JIUTepaTypbl IMPUMEHEHHE COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA i
CaMOCTOSI-TEJIbHOTO ~ TOMOJHEHHsS 3HAaHUM, BKJIOYas MHCIOJIb30BAHME TEXHUYECKUX U
3JIEKTPOHHBIX CPEACTB MH(POPMAIUH.

4. JlesaTenbHOCTHbIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJOTHH, HAIpPaBJIECHHbIE Ha
(bopmHpoBaHUe cUCTEMBI TPOPECCUOHATBHBIX IPAKTUYECKUX YMEHUHN MpU pa30ope KOHKPETHBIX
CUTyallul, OCHOBaHHBIX Ha MPAKTUYECKUX MpUMeEpax, OOECIEeUUBAIOIIMX BO3MOKHOCTh
Ka4eCTBEHHO BBIIOJIHATH NPO(ECCHOHANBHYIO AEATEIbHOCTb.

5. PasBuBaromue npoOJEMHO-OPUEHTUPOBAHHBIE TEXHOJOIMH, HANpaBiICHHbIE Ha
dopMH-pOoBaHME U pa3BUTHE MPOOJIEMHOrO MBIIIJICHUS, MBbICIUTEIbHON aKTUBHOCTH,
CHOCOOHOCTH BH-I€Th M (OPMYIHPOBATH MPOOJIEMBI, BHIOMPATh CHOCOOBI M CPEACTBA IS MX
pelieHus.

6. MHTepakTUBHBIE TEXHOJIOTHUHU: KOJUIEKTUBHOE OOCYKIEHHE KaKoro-iubo CIIOPHOTrO
BOIpoca, MpoOsieMbl, BbISIBIEHHE MHEHHH B rpymme. M3noxenue npodiemM M UX COBMECTHOE
pelleHueE.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecreuMBaloIIUe B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yuyaeMbIX, CO37aHHe HEOOXOIMMBIX
yC-JIOBH 17151 pa3BUTHS UX MHAUBHUIYaAJIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTHU B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYUYEHMs peau3yloTcs B
pe-3yJbpTaTe WHAUBUAYAJIbHOIO OOILEHUS IpenojaBaTesis M CTyJeHTa, NpU BBINOJIHEHUU U
3aiuTe 1ab0paTOpHBIX paboT, HA KOHCYIbTALIUSAX.

B xome numanoroBoro oOydeHHs CTYAEHTHl Yy4aTcsl KPUTHUECKH MBICIUTh, PEIIaTh
CJIO’KHBIE MPOOJIEMBbl Ha OCHOBE aHajM3a OOCTOSTENbCTB M COOTBETCTBYIOLIEH HMH(pOpMAaIHH,
B3BEIIMBATh AJTbTEPHATUBHBIC MHEHUS, NMPUHUMATh MPOJyMaHHBIE PEIICHUS, YJ4acTBOBATh B
JTUCKYyCCHsIX, oOmarbes. [ 3Toro Ha 3aHATUSX OpPraHU3yIOTCs IpymnmnoBas paboTa, paboTa ¢
JOKYMEHTaMH U Pa3InYHBIMA UICTOYHUKAaMHU HHPOPMALINH.

Peanun3zanus Takoro nojxo/1a OCyIECTBIISIETCS CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenue tem pedeparoB C y4eTOM IOKEITAaHUHM CTYAEHTOB, TEMATHKH HX
Hay4-HBIX HHTEPECOB U T.II.

2. TlogroroBka cTyjaeHTaMd (OPMBI OTUYETHOCTH CaMOCTOSTEIBHOU paboThl (pedepar-
Ipe3eHTAalMs, OTYET M0 BHIIIOJIHEHHOM J1abopaTopHOi padoTe).

3. OOcyxaeHHe TOATOTOBIEHHOTO OTYeTa IO JIA0OpaTOpHOW padoTe B pPEXKHME
JUCKYCCHH C DJIEMEHTaMU KOJUIEKTUBHOTO PELIEHMSI TBOPYECKUX 3a/au.

JInst OLEHKHM 3HAHMM PEKOMEHIYETCS MCIOJIb30BaTh PEUTHHIOBYHO CHCTEMY, KOTOpas
o0ecreynBaeT TUarHOCTUKY JOCTHKEHHS 00y4aeMbIM 3a/laHHOTO YPOBHSI KOMIIETEHTHOCTH Ha



CTyJIeHTa — HabpaTh MakcHMalabHOE 4YHCIO OamioB. B uTore, B KOHIIE ceMecTpa, CTYACHTHI,
HaOpaBI¥e cyMMapHbId peUTHHT 50% MOoJIyJaroT 3a4€T MO JUCITUTIIIHE.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHoYHbIE CPeICTBA JIS POBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTypa:

1. Ananurnyeckas xumus : yaeOuuk / H.M. Mosuan, P.I". Pomanosa, T.C. 'opOyHoBa [u
ap.]. — Mocksa : UHOPA-M, 2023. — 394 c. — (Bricuiee oOpa3oBanue: bakanaspuat). — DOI
10.12737/12562. - ISBN 978-5-16-009311-6. - Tekcr : onekrponnsii. - URL:
https://znanium.com/catalog/product/1913234 — Pexwum gocTyma: 1o MoANucKe.

2. Hukutuna, H. I'. AHanutuueckas XuMus U (PU3MKO-XMMHUUYECKHE METOJbI aHAIH3a !
y4eOHUK M MMPAKTUKYM JIs akagemudeckoro Oakanaspuara / H. I'. Hukutuna, A. I'. Bopucos, T.

N. Xaxanuna ; nmox penaknueid H. I'. Hukutunoit. — 4-e u3z., nepepad. u mon. — Mocksa
UznarensctBo IOpaiit, 2019. — 394 c¢. — (bakamaBp. AkageMH4YecKHil Kypc). — ISBN
978-5-534-00427-4. — Pexum JocTyna

https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza- 449690#paqe
/1

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. KpouioBa, C. A. Ananutuueckass xumus. KonnuecTBeHHbIE METOIbl XMMHUYECKOTO
aHanu3a : yueonoe nocobue / C. A. Kpoutosa, 3. U. Koctuna, U. B. Tlonypko ; MI'TY. - [2-e u3x.,
noarot. mo med. u3n. 2017 r.]. - Marautoropck @ MI'TY, 2018. - 1 s1eKkTpoH. ONT. AUCK
(CD-ROM). - 3ard. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2020 - Makpooobekt. - Tekcr
3NIEKTPOHHBIN. - CBefieHus ocTymHbl Takke Ha CD-ROM

2. Kpsutoa, C. A. KucnoTHO-OCHOBHOE THTPOBaHHE B BOJHBIX PacTBOpax . y4eOHOE
nocodue / C. A. Kpbuiosa, 3. U. Koctuna, U. B. [Tonypko ; MI'TY. - [2-e u311., MOATOT. MO meY.
u3a. 2015 r.]. - Marauroropck : MI'TVY, 2017. - 1 snekrpon. onT. auck (CD-ROM). - 3arm. ¢
TH-Tyn. oJkpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1652 -
MaxkpooObeKT. - TekcT : aeKTpoHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

3. KocrtuHa, 3. H. Turpumerpuyeckue METO/1bI aHamM3a:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOE U KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHHUE  yuyeOHOe
nocodue / 3. U. Kocruna, C. A. Kpsuiosa, U. B. ITonypko ; MI'TY. - [2-e u31., MOATOT. MO meY.
u3a. 2016 r.]. - Marauroropck : MI'TVY, 2017. - 1 snekrpon. onT. auck (CD-ROM). - 3arn. ¢
tatyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20607 . -
MakpooOBbeKT. - TeKCT : AMeKTpoHHBIH. - CBeneHus nocTymnHbl Takke Ha CD-ROM.

4. KpouioBa, C. A. IlpakTudyeckoe pYKOBOJACTBO [0 aHAJIUTHUYECKOW XUMHH.
KavectBennsiii ananus . yueoHoe mocobue / C. A. Kpsutoa, 3. W. Koctuna, 1. B. TTonypko ;
MI'TY. - Marauroropck : MI'TVY, 2016. - 1 snextpon. ont. quck (CD-ROM). - 3arun. ¢ tutyn.
skpana. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/20622 -
MaxkpooObeKT. - TekcT : a1eKTpoHHBIN. - CBeaeHHs 10cTynHbI Takke Ha CD-ROM.

5. Kebentses, A. 1. Ananutrueckast Xumus. XpomaTorpadhudeckre MEeTOIbl aHAIN3a



https://znanium.com/catalog/product/1913234
https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://host.megaprolib.net/MP0109/Download/MObject/2020
https://host.megaprolib.net/MP0109/Download/MObject/1652
https://host.megaprolib.net/MP0109/Download/MObject/20607
https://host.megaprolib.net/MP0109/Download/MObject/20622

. yueOHOe mocodue / A.U. KebGenrseB. — Mocksa : UHOPA-M, 2021. — 206 c. : w1 —
(Beiciiee o6pazoBanme). - ISBN 978-5-16-006615-8. - Tekct : smektponHbii. - URL:
https://znanium.com/catalog/product/1915980 . — Pexwum goctyma: Mo moarnuckKe.

6. XpomaTorpaduueckne MeTO Il aHanmu3a: Yuebnoe mocobue / [Namkosa E.B., Bomocosa
E.B., lllunynst A.H. - Mocksa :Ctl"ay "Arpyc", 2017. - 59 c.: ISBN. - TekcrT : 3/1eKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/976652 — Pexum mocTyma: 1Mo moIImucKe.

B) MeToauyeckue ykazaHusi:
1. KpbuioBa, C. A. Ananutuueckass xumus. KonnuecTBeHHbIE METOAbI XMMHUYECKOTO
aHamu3a . yuebnoe mocobue / C. A. Kpsutoa, 3. . Kocruna, 1. B. Ilonypko ; MI'TY. -

Marautoropck @ MITY, 2017. - 115 ¢ : wn, Tabn. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1500 - Makpooobekr. - Tekcr
JJIEKTPOHHBIN.

2. KpoeutoBa, C. A. IlpakTudeckoe pPyKOBOJCTBO IO (PH3UKO-XUMHUYECKUM METOAaM
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruutoropek : MI'TY, 2014. - 1 anexrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyin. 9KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1708 - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBefieHnus AocTynHbI Takxke Ha CD-ROM.

3. KocruHa, 3. . Tutpumerpuueckue METO/bI aHanusa:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOE U  KOMIUIEKCOHOMETPHUYECKOE TUTPOBAaHHUE  YyueOHOe
nocobue / 3. U. Koctuna, C. A. Kpsuiosa, U. B. [Tonypko ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 63 c. : uxn., Tabmn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/248 -
MakpooObeKT. - TEKCT : 371eKTpOHHBIN. - FIMeeTcs meyaTHbIN aHaJIOT.

4. Ma6anun, E.M. PertrenodnyopecuentHblii Meton ananusza [TekcT]: MeTton. ykas. K
nab.padore/ E.W.Ilabamun, C.A. KpsutoBa - Marauroropck: WM3n-Bo Marautoropck.
roc.texH.yH-Ta uM.I".1. HocoBa, 2014. — 9 c. - TekcT :HenmocpeACTBEeHHBIH.

5. Xpomarorpaduueckuii ananu3 : ydyeOHoe mocodbue / E. C. Maxorkuna, H. IO.
CseunukoBa, M. B. Illy6ouna, B. 1. CeicoeB ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
snektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. okpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/1841 - MakpooObekT. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0967-0. - CBenenust noctynssl Takxke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe oGecrieueHue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH

MS Office 2007 |, 135 o1 17.09.2007 GeccpoTHO

Professional

7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOUHO

FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOIHO

Bbpaysep Yandex |cBo6oaHO pacmnpocTtpansiemoe [10 0OECCPOIHO
IIpodeccnonasibubie 0a3bl JAHHBIX H HH(POPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

HasBanue kypca Cchbuika
HannonaneHas MH(OPMaLMOHHO-aHAIUTHYECKas

URL:

cucrema — POCCUICKMI MHJIEKC HAyYHOIO UUTUPOBAHUS https:/felibrary.ru/proiect risc.asp

(PHHII)



https://znanium.com/catalog/product/1915980
https://znanium.com/catalog/product/976652
https://host.megaprolib.net/MP0109/Download/MObject/1500
https://host.megaprolib.net/MP0109/Download/MObject/1708
https://host.megaprolib.net/MP0109/Download/MObject/248
https://host.megaprolib.net/MP0109/Download/MObject/1841
https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akagemus Google (Google URL: https://scholar.qoogle.ru/

Scholar) ] ) ] ]
OnexTpoHHbIe pecypcehl oubmmoreku MITY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

denepanbHOC TOCYIapCTBEHHOE  OHODKETHOE

YUPEKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
POMBIIUICHHOH COOCTBEHHOCTHY

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MartepuanbHO-TeXHUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:
VYyebHble ayTuTOPUH TSl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA
MynsTuMeAnHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MpeCTaBIeHUs HHPOPMAIIHH.

VYuebHas ayaAuTOpUs IS IPOBEACHHUS 1TaO0paTOPHBIX paboT:

Xumuueckas 1a0opaTopusi.

XuMuueckasi 1mocyja, PeakTHBBI, Bechl aboparopHbie paBHoruieune BJIP-200, Becwr
anexkTponHsle nabopatopusie BK-300, HwuskoremmepaTypHas nabopaTopHas 3JIEKTPOIEYb
SNOL10/10, snektporieds conpotunieHus kamepHas nadoparopnas CHOJI 10/10, marauTHbIC
METIaIKH, 3. [LTUTKH.

VYyeOHast ayauTopust AJis IPOBEAEHUS JIa0OPATOPHBIX padoT:

Jlaboparopus ananutuyeckod xumuu. HMonomep ynuB. OB-74, pH-merp pH-150M
pH-metp Oxcmept-pH, Komopumerp ¢/am. ogaon. KOO-YXII 4.2, Konmykromerp K-1-4,
Memanka wmarnutHas [19-6110 ¢ momorpeBoM, Chektpodotomerp [19-5300 BH,
Tepmocrtat/tepm.Bucko3um.aedt. mo ['OCT 33-2000, Turparop ATII-02 aBTOMaTHuUecKuid,
Tutpatop nmaboparopnblii BeicokodacToTHbld TB-6J11, Anmapar APHII-IIXII , Lentpudyra
naboparopuas OITH-8, Becs BJIP-200(;1aboparopasie) paBHorul., Bech anekTpornasie BK-300,
AxBamuctuustop [[2-4.

VYuebnas ayauTopus 11 IpOBeIeHUs JTa00paTOPHBIX padoT:
JIaGopatopusi KOMIUIEKCHOM MepepaboTKH MPUPOAHBIX U TEXHOTEHHBIX PECYpCOB U
Metaimyprudeckux textonoruit ®I'bOY BO «MI'TVY ».

DHeproAuCIepCHOHHbIN peHTreHoBckuid crektpomerp «ARL QUANT’X» Thermo
Fisher Scientific, nepuBatorpad, HedemomeTp, CHEKTPOPOTOMETP, BECHI DIEKTPOHHBIE
naboparopusie BK-600, MarHuTHBIE MELIANKH C MOJOTPEBOM U 0Oe3 mojorpeBa, MenbHuIIA
suoOparrontas MM 400, ITpecc aBromaruueckuii Fluxana Vaneox 40t u ap. o6opynoBanue st
noAroToBKU Tmpo0 kK aHanusy. CraHmus HacocHas »snektpudeckas. Kowmmberorep Core
153550+LCD Samsung 22, Becwl anekTponHble naboparopubie BK-600, Hacoc H2 63,2 ¢
MaHOMETPOM

Y4eOHbIC ayAUTOPHH I TPYIIOBBIX M WHIUBHIYAIGHBIX KOHCYJIBTAIlUN, TEKYIIErO
KOHTPOJISI ¥ IPOMEXYTOUHOM aTrTecTanuu Jlocka, yueOHbIe CTOJBI, CTYJIbSI.

VYyebHBIC ayauTOpUM JII CAMOCTOATENBbHON paboThl oOyuaromuxcs llepcoHanbHbIe
xkommbioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ AOCTYyIIOM B 3JEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne Ui XpaHeHMS M NPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Yy4eOHOTO
000pyIOBaHUS:

[Ipenaparopckas JMCTHIUIATOP, METOAMYECKHE yKa3aHHs [0 JUCIHUIUIMHE, y4yeOHbIe
nocoOusi, IIaHbl JabOpaTOPHBIX paboOT, XypHAI MO TeXHUKe Oe3omacHocTH. Cremnaxu ais
xpaneHus. JlabopaTopHsblii cTon. MHCTpyMEHTHI ISl pEMOHTA U BCIIOMOTaTeNIbHbIE MaTEPUAIIbI.


https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

[Tpunoxenue 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

Bonpocul k konnoksuymam

«KayecTBeHHBI aHAJIN3»

NoakowhE

o

9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

[TpenMeT 1 METO/IbI KAUECTBEHHOT'O aHAJIN3a;

0TOOp U MOATrOTOBKA MPOOKI K aHAIIU3Y;

AQHAIUTUYECKUI CUTHA,

HOTPEIIHOCTA XUMUYECKOTo aHanu3a. O0paboTka pe3yabTaToB U3MEPEHUIA;
YCIIOBUS BHIMOTHEHHS aHATUTUYECKUX PEaKLnit;

qyBCTBUTEIBHOCTD, H30MPATEIHLHOCTh U CHIENU(DUIHOCTD AHATUTHYECKUX PEaKILUi;
npejen ooHapykeHul (MUHUMalbHAs! KOHIIGHTpAIlHsl, 0OOHApY>KUBAEMbIi MUHUMYM,
npenenbHoe pa3daBleHuE),

KOMIUIEKCOOOpa30BaHUE B AaHATUTUYECKON XUMUU;

perynupoBanue pH pactBopos. BydepHsie pacTBOpHI;

o0pa3oBaHHe U PACTBOPEHHUE OCAJIKOB;

BiusiHUE pH Ha MOIHOTY OCaKaeHUS;

BIIUSTHUE M30BITKA OCATUTENsS HA TIOJHOTY OCaKICHUS;

NoHsITHE 00 aKTUBHOCTH dJIeKTponuTa. MonHas cuna pactBopoB. ConeBoii addekr. Biusaue
n30bITKa OJHOMMEHHBIX HOHOB U cOJIeBOro 3¢ (dekTa;

JIPOOHOE OCAKICHHCE;

COOCaXKJIeHUE IpUMeceit;

OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE MPOLIECCH] B KAUECTBEHHOM aHAJIN3E;

METO/Ibl MACKHUPOBKH, Pa3IeJICHHS U KOHIIEHTPUPOBAHHUS,

cnenu(pUIHOCTh AHATUTHYECKUX PEAKIINN;

IpOOHBIN U CHCTEeMaTUYeCKHUIl aHATU3;

IPYNIOBbIE PEAareHThl U TPEOOBAHUS K HUM;

JiefieHre KaTHOHOB Ha aHAJTMTUYECKUE IPYTIIBI

YaCTHBIE PEaKIIUH.

" I'paBUMeETPHYCCKUI AaHATU3)

1.

Hown

o N

CymHOCTbh TpaBUMETPUUYECKOTO aHaIN3a. MeToAbl, UCTIONIb3yEMbIE B TPAaBUMETPUN :
OCaXICHHE, BBIIECICHUE, OTTOHKA.

Ocaxnaemas u rpaBumeTpudeckas GpopMmel. TpeboBanus k HUM. ['paBumerpuueckuii paxrop.
OcHOBHBIE 3TaIlbl TPaBUMETPUYECKOTO aHanu3a. [IpenmyiecTsa 1 HEIOCTaTKU METO/1A.
TpeboBanusi, mpenbsBIsieMble K ocaskaMm. BeiOop BennuuHbl HaBeckH, ocaautens. Pacuer
o0bema ocaautens. [Ipoba Ha MONHOTY OCaXKACHUS.

O06paszoBanue ocankos. [Ipoueccs! 3apoabieo0pa3oBaHus, arperaluy, CO3peBaHus 0CaIKa.
PacTtBOpHMOCTB M CBEpXPAaCTBOPUMOCTH OCAIKOB. OTHOCUTEIBHOE NIEPECHIILIEHUE U €TO
BJIMSIHAE HAa CKOPOCTb IIPOLIECCOB 3apO/IbIIIE00pa30BaHUS U POCT KPUCTAILIOB. Y CIIOBUS
OCaXJIEHUS KPUCTAJUIMYECKUX M aMOP(HBIX OCaIKOB.

[Tpy4anHBI 3arpsI3HEHUS 0OCAJKOB: COBMECTHOE OCaXICHUE, COOCAKICHHE, ITOCIEAYIOIEe
ocaxkJieHue. Bunbl coocaxeHus: afcopOIus, OKKII03Us, H30MOP(HHOE COOCAXKICHHUE.
CriocoObl yMEHBILIEHHS COOCAXKAECHUS.

@uIbTpOBaHKE, IPOMBIBAHNE, BBICYIIIMBAHHUE, TPOKAIMBAHNE OCAJIKA.

Omnpenenenue cepbl TPaBUMETPUYECKUM METOIOM.

Boruncnenus B rpaBUMETPUUYECKOM aHAJIU3E.

"KuCJI0THO-OCHOBHOE TUTPOBaHue'



&

10.
11.
12.

13.

Tutpumerpuueckuii ananus. CyIHOCTb METOAA.

KoHnenTpanus pacTBOpOB: MOJIIpHAsi, MOJISIPHAs KOHLEHTPaLUs SKBUBAJICHTA
(HOPMaJIbLHOCTB), TUTP, TUTP I10 ONPEAEIAEMOMY BEIIECTBY.

TutpanT, THTpOBaHKE, TOYKA YIKBUBAJIEHTHOCTU. CTaHIAapTHBIE U CTAaHJAPTU30BaHHBIC
pactBopbl. PUKcaHal.

Mertonbl TUTpUMETpUUECKOro aHanu3a. Kinaccudukaryst MeTo0B:

10 TUITY IPOTEKAEMBIX peaKui (KUCIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIIJIEKCOHOMETPUUYECKOE, OCaIUTEIILHOE).

10 croco0y TUTPOBAHUS: TPSAMOE, 00paTHOE, TUTPOBAHUE 3aMECTUTEIIS

KpuBble TUTPOBaHUSA B KUCIOTHO-OCHOBHOM MeTOJIe. B KakuX KOOpAMHATAX CTPOAT, TOUKA
HKBUBAJIEHTHOCTHU, CKa4OK TUTpoBaHus. Pacuer pH. 3aBucuMoOCTh CKayka TUTPOBAHUS OT
pas3InYHbIX (PAKTOPOB.

WNHanMKaTophl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. BriOOp nHAMKATOpOB. HAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO M COBIAICHUE TOUYKU TUTPOBAHUS U KOHEUYHON TOUKH
TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KHCJIOT U MHOTOKUCIIOTHBIX OCHOBaHMM

Cranpaptusanus pactBopa HCI o terpabopary narpus (Na,B,O7 * 10 H,0)
Onpenenenue conepkaHus LIEJIOYU B PACTBOPE.

Omnpenenenue coepkaHus UIeJI0UU U KapOoHaTa HaTpUsl IPH COBMECTHOM IPUCYTCTBUU B
pacTBope.

Onpenenenue coaep:kanus kapOoHaTa U THIPOKapOOHATa HATPUS IPU COBMECTHOM
IIPUCYTCTBUH B PaCTBOPE.

« OKHCINTENBLHO-BOCCTAHOBHTEJIBHOE THTPOBAHUC»

1.

&

OKHCTUTENbHO-BOCCTAHOBUTENbHOE TUTpOBaHHEe. OCOOCHHOCTH  peakUuid OKUCICHHS
-BoccTaHoBIIeHHsI. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN MMOTCHIIUAIL., €TO 3aBUCUMOCTH OT
OPUPOABI OKHUCIUTENS] ¥ BOCCTAHOBHUTEINS, TEMIEPATypbl, KUCIOTHOCTH CPEHbI.
YpaBHeHue HepHcra. Ornpenenenue HAaIMpaBJICHUSA peakuui
OKHCIICHUSI-BOCCTAaHOBJICHHUS.

TpeboBaHUsI K OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIM PEAKIHSIM, HCIIOJIB3YEeMBIM B
TUTPUMETPUUECKOM aHalin3e. MeTo/Ibl OKUCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS
B XMMUYECKOM aHanu3e. TUTPaHTHI.

KpuBast TurpoBanusi. CKayoK THUTPOBAHUS, €r0 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENeH (BOCCTAHOBUTENICH ).
OKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE HHIAUKATOPBL. TpeOoBaHUs K HHAUKATOPAM.
besunaukaroproe tutpoBanue. CyIIHOCTH MeTOAa MepMaHTaHaToMeTpuu. Kakwue
BEIIIECTBA MOKHO OIPEEITh METOA0M NepMaHranaToMeTpun? Kak onpenensercst KoHell
TUTPOBAHHUS B TIEPMAHTaHATOMETPHUN?

Omnpenenenue BOCCTaHOBHUTEJIEH B IepMaHraHaTOMETPHUH — METo/Ie
OKHCITUTEITbHO-BOCCTAHOBUTENIFHOTO ~ THUTPOBAHUS.  YCTAaHOBJCHHWE  KOHIICHTPAIUH
pactBopa KMnO4 mo ucxomnomy BemiectBy - pactBopy (NH)4C204. Omnpenenenue
TOYKH IKBUBAIICHTHOCTH.

Kakue BemecTBa (OKHUCIUTENM MJIM BOCCTAHOBUTENH) U C KaKUMH 3HAYCHHUSIMU
CTaHJAPTHOTO DJIEKTPOJHOTO TOTEHIMAIa MOYKHO OIPENeNATh MPSMBIM THTPOBAaHHEM
KMnO4? (90 MnO4-/ Mn2+ = 1,51 B). Onpenenenue xene3a (2) B conu Mopa .

«Kommiekconomerpus»

1.

2.

KommiekcHbie coequHeHusi. OCHOBHBIE MOJ0KEHHUSI KOOPAUHALIMOHHOU TEOPHH.
CtpoeHue KOMITJIEKCHBIX COSIMHEHUH.

XuMuueckasi CBSI3b B KOMIUIEKCHBIX COeIMHEHUX . KoopanHalMoHHoe 4ncio.
JIeHTaTHOCTh IUTaHA0B. BHYTPUKOMIIJIEKCHBIE COCTMHEHUS.



Jucconuanus KOMIUICKCHBIX COCIMHEHHH. Y CTOMYMBOCTL KOMILICKCOB. KOHCTaHTBI
HECTOMKOCTU U YCTOMYUBOCTH.

4. Kommnekconomerpuueckoe TutpoBanue. Komruiekconsl. TpeOoBaHUS K peakIusIM
KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHHUS

S. @DaKTopbl, BAUSIOMIKE HA TPOLECC KOMILIEKCO00pa3oBaHus. DPPeKTHBHAS KOHCTAaHTA
YCTOMYUBOCTH.

6. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHuA. Pacyer. DakTOpBI, BIXSIOIME HA
BEIMYMHY CKauKa TUTpOBaHuUs. BinsHue paz6aBneHus pactBopa Ha BeTMUUHY pM.

7. Crioco0Ob1 0OHapy)KeHUSI KOHEYHOH TOUYKH TUTPOBAaHUS. MeTaITIONHANKATOPBI.

8. MeTobl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS | IPSMOE, 0OpaTHOE,
BBITECHUTEIIbHOE U KOCBEHHOE.

9. [IpsiMmoe u oOpaTHOE TUTPOBAHKE KATHOHOB aTtoMUHMS pacTBopoMm DJITA.

10. VYcioBHs TUTPOBAaHMS CMECH KATUOHOB B OJIHOM QJIMKBOTE.

11. [IpyurHa MHINKATOPHBIX IOTPEIIHOCTEN MPU KOMILIEKCOHOMETPUYECKOM TUTPOBAHUH.

12. Omnpenenenne KeCTKOCTU BOJIbI KOMIIEKCOHOMETPUUYECKUM METOJIOM.

13. Omnpenenenne METaNIOB B pacTBOpax (ypaBHEHUs peakluil, yCIOBUs ONpeeeHus,
WH]JIUKATOpP).

IKcTpaKkuus

1. OcCHOBHBbIE 3aKOHBI U KOJIMYECTBEHHBIE XaPAKTEPUCTUKH.

2. 3akoH pacnpenenenus. Koncranra pacnpeaenenus, ko3Gduuuent pacupeneneHus.
Knaccugukanus sKCTpaKIMOHHBIX MTPOIIECCOB.

3. CriocoObl OCyYIIECTBICHUS SKCTPAKIUH.

4. [IpakTHueckoe UCIIOIb30BAHKE.

S. Pa3nenenue 31€MEHTOB METOOM SKCTPAKLUH.

6. OCHOBHbBIE OPTaHUYECKUE PEAreHTHI, UCIIOJIb3yEMbIE JUIsl pa3JIEIeHUs SJIEMEHTOB
METOJIOM IKCTPAKLIUH.

7. CenexTuBHOE pa3JeIeHHE JIEMEHTOB METO/I0M 0J100pa OPraHuYeCcKUX
pactBopuTeneil, nameneHre pH BoHOM (hazbl, MACKUPOBaHMS U IEMaCKUPOBAHHUS.

8. [Tpubops! A5 SIKCTPAKIUHU.

Xpomarorpadus

1. Onpenenenue xpomaTorpapuu.

2. [TonsiTHe 0 MOBMKHOM M HEMOABIXKHOM (Da3ax.

3. Knaccudukanys MeTo 0B 1O arperaTHOMY COCTOSIHUIO TMOJBM)KHOM U HETOJBUKHON
¢ba3, Mo MexaHU3My pa3JieseHHs], IO TEXHUKE BHIIOJHEHHUS.

4. CriocoObl nostydeHus: XxpomarorpaMM ((ppOoHTaJIbHBIHN, BBITECHUTENbHBIN, JJIFOCHTHBIH).

S. OcHoBHbIE TapaMeTpbl XpoMaTorpaMMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

6. CenexTuBHOCTh U 3(PPEKTUBHOCTH Xpomarorpapuyeckoro pasjaeneHus. Teopus
TeopeTHYecknx Tapenok. Kunermueckas Teopus. Paspemenue Kak — QaxTop
ONTUMHU3AIMU XpoMaTorpaduyecKoro npoiecca.

7. KavecTBeHHBII 1 KOJTMYECTBEHHBIN XpoMaTorpapMuecKuil aHamms.

8. lNazo-xuakoctHas xpomarorpadus. Annaparypa. [loaroroska k padote. JleTekTopHbie
cucreMsl. [Ipumenenue.

9. BosmoxHOCTH XpomaTorpaduu — Kak AJs pa3AeieHus], Tak U Ui aHAJIU3a BEIEeCTB.

«Pu3nyeckue U PU3MKO- XMMUYECKHe (MHCTPYMEHTAJIbHbIE) METOAbI AHATH32»



CHCKTpOCKOHH‘leCKI/Ie METO/JbI AaHAJINU3a

1.

OOwrast xapakTepucTHKa M KiacCH(UKalus CIEKTPaIbHBIX METOA0B aHaln3a (10 MpUpOJe
YacTUl], B3aUMOJEHCTBYIOIIMX C M3JIy4eHHEM (aTOMHbIE, MOJEKYJSIPHBIE); XapakTepy
npoiiecca (a0CopOIMOHHBIC, SMUCCUOHHBIE); TUAMa30HY AIEKTPOMArHUTHOTO U3JTYYCHHS ).
ATOMHBIE Y MOJIEKYJISIPHBIE CIIEKTPbI, UX IPOUCXO0XKIEHUE, BUJL U OCHOBHbIE XapaKTEPUCTUKH.
Cnexmpuvl amomos. OCHOBHbIE M BO30YXKJECHHBIE COCTOSIHUS AaTOMOB, XapaKTEPUCTHKH
COCTOSIHUI. DHEpPreTHdYecKue Iepexoibl, IpaBuwia oTOOpa. BeposTHOCTH 3IIEKTPOHHBIX
Nepex070B U BPEMEHA )XKU3HHU BO30YKICHHBIX COCTOSTHUH.

XapakTEepUCTUKU  CIEKTPAIbHBIX JIMHUM: TIOJOXKEHHE B CIEKTpE, HHTEHCUBHOCTD,
noaymupHuHa. [IpuunHbl yImupeHus crieKTpaabHbIX JTUHUH.

Cnexkmpuvr  monexkyn; uX 0COOGHHOCTH. CXeMbl 3JIEKTPOHHBIX YPOBHEH MOJIEKYIIBI.
DJeKTpOHHbIE, KoyiebaTelnbHble U BpallaTelbHble CIEKTPbl MOJIEKYJ. 3aBUCUMOCTb BHJA
CIIEKTpa OT arperaTHoro COCTOSIHUS BEILleCTBA.

AOGCOpOIIOHHAs CIIEKTPOCKOIIHUS: CYIITHOCTh U 0COOEHHOCTH HanboJee pacpoCTPAaHEHHBIX B
AQHAJIUTUYECKOM TNPAKTUKE MeTOAOB. DOTOMETPUUYECKUN aHAIM3. OCHOBHOM 3aKOH
CBETONOIJIOIIEHHS, ONTHYECKasi TIUIOTHOCTh, TPOIYCKaHHWE, MOJSPHBIA KOA(PPHUIHEHT
CBETOIOIJIOIEHUSA. AITUTUBHOCTD CBETONOIJIOIIEHUS.

YcnoBus cobmonenus 3akona byrepa-Jlambepra-bepa. [maBHble TpUYHHBI OTKIOHEHHS OT
OCHOBHOI'O 3aKOHA CBETONOIJIOIIEHUS (MHCTPYMEHTAIbHbIE U (PU3UKO-XUMHUYECKHUE).
Knaccugukanus anmnapatypsl ¢ TOUKH 3peHUs criocoda MOHOXpomaruzauuu ((HhoTomerTpsl,
cnekTpodoToMeTphl). BpiOOp onTHManbHBIX YCIOBUH (DOTOMETPUYECKOIO OIpE/eIeHusl.
Crioco0b! onpesiesieHNss KOHLEHTPALMK BEIeCTBa B IPAKTUKE (POTOMETPUUYECKUX U3MEPEHUI:
METO/]I IpaJyupOBaHHOIO rpaduka, MeTos 100aBoK. JJOCTOMHCTBA U HEJOCTATKU KaXKJI0T0 U3
HuX. Pacyersl B poToMEeTprUUYECKOM aHaAIM3E.

Onpenenenue Menu MeToaoM nuddepeHuanbHon HOTOMETPHH.

JliIoMHuHeCHIeHTHBIA AaHAJIN3

1. KaxoBa npupoza JIOMUHECIIEHTHOTO U3JTy4eHus?

2. Uem 00bsCHSETCS CMEIIEHNE MaKCHUMyMa CIIEKTpa JIIOMUHECLIEHLIMU B 00J1acTh
OO0JIBIINX JJIMH BOJIH 110 CPAaBHEHUIO CO CIIEKTPOM IOTJIOIIEHUs?

3. Ha yem ocHOBaH KauecTBEHHBIH JTIOMUHECLIEHTHBIH aHanu3? Kak npoBoasaT
KauyeCTBEHHbIE ONpEAEIECHUS METOJOM JTIOMUHECIICHIINN?

4. OT 4yero 3aBUCUT UHTEHCUBHOCTD JIIOMUHECLIEHTHOTO H3i1ydeHusa? Kak oHa cBsizaHa ¢
KOHIICHTpalueun?

5. DOHepreTUYecKUii 1 KBAHTOBBINA BBIXO/IbI TFOMHHECIICHIINH.

6. JlocTOMHCTBA U HEAOCTaTKa METOAA.

PeppakTomerpus

1. [Toka3zarens npenoMiIeHHs, OT KaKuxX (PakTOpOB OH 3aBHCUT?

2. Uro Ha3bIBaeTcs yrioM MOJHOIO BHYTPEHHETO OTPasKeHus?

3. Kak u3MeHseTcs yromi nojaHoOro BHyTPEHHETO OTPa)KEHUS ¢ U3MEHEHUEM IOKa3aTels
npenomiieHus?

4. [Monspuzanus u peppakuus. Meros! onpenenenus. Kak paccuurars MOJISIpHYIO U

yaenbHyto pedpakun? [IpaBuno agTuTHBHOCTH.



OmnpeneneHne CTPOSHUS BEIIECTBA IO MTOKA3aTEII0 MPETOMIICHUS KUAKOCTH.
Tuner pedpakropos. [Ipuanun paboTsl pedhpaKToOMETPOB.
Ob6nactu npuMeHeHus: pehpaKTOMETPUIECKOTO METOIa.

IHoTeHHOMeTPpHYECKHA aHATH3

1.

No ko

10.
11.
12.
13.
14.
15.

16.
17.

[IpyurHa BO3ZHMKHOBEHUS PA3HOCTU NOTEHLHUAIOB MEXAY METAUIOM U PacTBOPOM
€ro coJii. PaBHOBECHBIN 2JIEKTPOAHBIN ITOTCHIUAIL.

MatemaTH4ecKOe BBIPAKEHUE 3aBUCUMOCTH BEIMYUHBI JIEKTPOJHOIO I0-
TEHLHAJIA OT KOHIICHTPaLluH OIpesieIIEMbIX HOHOB B pacTBOpe (ypas-
HEHHE Hepncra).

CrangapTHBIN JIEKTPOAHBIN OTEHIMA U €T0 HU3MEpEHHUE.

CynHoCTh NOTEHIHOMETPUYECKOTO METO/1a aHAJIU34,

00J1aCTh €ro0 NPUMEHEHHUS, IOCTOMHCTBA 1 HEAOCTATKH.

TO4YHOCTB ¥ 4UYBCTBUTEIBHOCTh METO/A.

TpeboBaHusi K MHIMKATOPHOMY OJJIEKTPOAY M 3JEKTPOAY CpaBHEHUsA. Turmbl
MHMKATOPHBIX 3JIEKTPOJOB. DIEKTPOIbI CpaBHEHUS. XII0pcepeOpsIHbIN AJIEKTPO/I.

OT KOHIIEHTpAIlMM KaKWX HOHOB 3aBUCHUT TOTEHIIHAI XJIopcepedpsIHOTO
anexkTpona. Hanmumure ypaBHeHne Hepucra 11 xsopcepedpsHOro 31eKTpoa.
Mertannnueckue U MeMOpaHHbIE HHIWKATOPHBIE 3JEKTPOJABbl.  DIEKTPOAbI

IIEPBOrO U BTOPOTO pojia.
CTeKJISIHHBIM 3JEKTPOJ, €ro yCTPOWCTBO, TOCTOMHCTBA M HENOCTATKH. DJIEKTPOJHAs
peaxkuus.

OOmpsicHUTE XapakTep KPUBOW TUTPOBAHHUS IIPU TUTPOBaHUU KapOoHaTa HaTpuUs
pPacTBOPOM COJISTHOM KUCIIOTBI.

WnterpanbHas u quddepeHnnanbHas KpUBbIE TUTPOBaHUS NPU TUTPOBAHUU
KapOOHaTa HaTpUs COJISTHOW KHCIIOTOM.

TpeGoBanust Kk  peakuusiM, HCIOJIb3YEMbIM B IOTEHLIHOMETPUYECKOM
TUTPOBAHUHU.

Otinune npssMoi MOTEHIIMOMETPUH OT NOTEHLIMOMETPUYECKOTO TUTPOBAHUS.
Onpenenenre KOHEYHON TOYKH TUTPOBAHUS (3KBUBAJIEHTHOTO 00BEMA).
OO6patuMble U HEOOpaTUMBble OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CUCTEMBI.
Hammmmre ypaBHenne HepHcra miie OKUCIMTENBHO- BOCCTAHOBUTEIBHOIO

QJICKTPOJa, Ha KOTOPOM IIPOTEKACT PCAKIHA:

a)Fe? -1e=Fe*

6) Cr0 " +6e=2Cr" +7H,0.

18. Ompenenenue meI0uYHOCTH BOJIBI.

19. Onpenenenue xpoma.

BoJsbTaMnepoMerpruyecKuii aHa M3

1.
2.

Bonbramnepomerpusi. CymHOCTh METOA, ONIPEIEIIEHUE.

KakoBbl xapakTepHble OCOOEHHOCTH SIUEHKU A BOJIBTAMIIEPOMETPHUYECKUX
M3MEpEHUI U YeM OHU 00YyCIIOBIIEHBI.

Knaccuueckas mnonsiporpadus. CymiHOCTh €€, 3JIEKTPOJIbl. Y CTPOMCTBO,
JOCTOMHCTBA U HETOCTATKU PTYTHOTI'O KAaNaroIEro MUKPO3JIEKTPOIa.

VYcnoBusa peructpauuu noasgporpaMM. Ha uTo pacxonmyercs BHelIHee
HanpsbKeHUe, HajaraeMoe Ha nossiporpadudeckyto sueiiky? Unaud depentHblit
ANEKTPOJIUT, €r0 POJib. 3a4eM HY)KHO YyJIAISITh M3 PACTBOPA PacTBOPEHHBIN
KHCJIOPOA Nepe]] perucTpanuei noasiporpaMmal?



BonbramnepHas KpuBas, €€ XapaKTEpUCTUKU (KOHJEHCATOPHBIN  TOK,
MOTEHIMAJ BBIACICHUS, NpeAeibHbIi TOK). IIpn kakux yciaoBusAX NpelesbHbIA
TOK siBIsiercs nuddy3nonusM? [Touemy Bennunna Eq/p XapakTepusyer npupoy
nenosuspusaropa?

6. 3aBucumocTh AU(PPY3MOHHOTO TOKAa OT KOHLEHTPAIMH JETOJIIpU3aTOpa:
ypaBHeHue MibkoBuua.  M300pasure KpuBble 3aBUCUMOCTH BEIMYHMHBI
TG Py3MOHHOTO TOKAa OT KOHLEHTpAIMM MACTIONISIPH3aTOpa M TOKAXKHUTE Kak
BbIOMpaeTcst pabouuii moTeHUUaN JI aMIIEPOMETPUUYECKOTO TUTPOBAHMSL.

7. VYpaBuenue oOpartumoi monsporpadudeckoil BonHbel. Kakyio wuHpoOpmanuio
MO’KHO IOJIyYUTh U3 HEro?

8. KavectBennslii mosnsiporpaduueckuii ananus. BnusHue coctaBa (OHOBOTO
JIeKTpoInTa Ha BenuuuHy Ei1p B Kakux cimyyasx BO3MOXKHO OJHOBPEMEHHOE
MOJISIPOTpaprUECKOe ONpeIeIeHNe HECKOJIBKUX BEIIECTB?

9. KonmuuecTBenHbiii  mossporpaguveckuid  aHaim3. MeToabl  ONpeAeIICHHs
KOHIIEHTpauu ( rpayupoBOYHOTO rpaduka, CTaHIapTOB, 100ABOK)

10. ITpuemsl B nossiporpaduu 1 MOBBILIEHUS YyBCTBUTEIIBHOCTH U Pa3peIIaonei
CTIIOCOOHOCTH.

11. dopMa U XapaKTEpUCTUKHU  KIJIACCHYECKOM.  ocruuiorpagpuyeckon u
IIEPEMEHHO-TOKOBOU MOJISIPOrpamMm

12. Bonbramnepomerpusi. MHIukaTopHble 3J1€KTpojbl. Bua BosibTammeporpamm,
MIOJIyYEHHBIX Ha CTAllMOHAPHOM U BPAIAIOIIEMCSl TBEPbIX AIEKTPOAAX.

13. WuBepcuonnas Bonbramnepomerpus. Ee cyrb. Uem oOycioBieHa BbICOKast
YyBCTBUTEIBHOCTh METOA?

14. AmniepoMeTpuyeckoe TUTPOBaHME, HPUHIUI METOJA, 3JIEKTPOoAbl. THuIibl
KpUBBIX TUTpoBaHus. [IpenmyiiiecTBa aMnepoMeTpu4eckoro TUTPOBAaHUS NEPE]]
IPSIMOIl BOJIbTaMIIEpOMETPUEH.

Konaykromerpus

1. Teopernueckne 0CHOBBI MeTOJ1a. DIIEKTPOIPOBOIHOCTh PACTBOPOB (yIenbHas,
SKBUBAJICHTHA).

2. OnexkrpodopeTudeckuil 1 penakcaroHHble 3()(EKThI.

3. [Tokaxute, IpU KAaKUX YCIOBHSX yJENbHAsl 3JIEKTPONPOBOAHOCTh UUCIEHHO
paBHa CHJIE TOKA, TPOXOAIIETO YEPE3 CEUEHUE PACTBOPA IIOBEPXHOCTHIO M2,

4. [ToueMy u3MepeHHs 3JIEKTPONPOBOJTHOCTH PACTBOPOB 3JIEKTPOIUTOB OOBIYHO
IIPOBOJAT C UCIOJIb30BAHUEM TIEPEMEHHOIO TOKa?

S. [IpencraBbTe rpagMuecKyro 3aBUCUMOCTb  YJ€JIbHOMN 3JIEKTPOIPOBOAHOCTH OT
KOHIIEHTPALUHU Ui cIa0bIX W Ul CUJIbHBIX 3JeKTponuToB. [louemy B o0omx
ClTy4asix Ha KPUBBIX HAOJIIOAETCs MAaKCUMyM?

6. Ot kakux (pakTOpOB 3aBUCHUT yJI€JIbHAS 3JIEKTPONPOBOAHOCTh pacTBopa? Kak
HaWTH ee BEITUYMHY JIJIsl CMECH PAacCTBOPOB?

7. Kak 3aBHCHT »HKBHBAJEHTHas »AIIEKTPOINPOBOJHOCTh OT paz0aBieHUs JUis
CUJIBHBIX U CJIA0BIX AJEKTPOIUTOB? B Kakom citydae MOCTHUTAETCs MpeaebHOe
3HAaYEHUE JEKTporpoBogHOoCcTH. [louemy?

8. B kakux ciayyasx IpUMEHSIOT METObI IPSIMON KOHAYKTOMETpUN?

9. Kongykromerpruueckoe THUTpoBaHHE. Buja KpHUBBIX KOHIYKTOMETPHUUYECKOTO
tutpoBanud. [Ipumeprl. OcCOOEHHOCTH U TOCTOMHCTBA METOAA.

10. Kakne s¢¢dexTbl BO3HMKAIOT B PAacTBOPE AJIEKTPOJIMTA IMOJ JIEHCTBHEM TOKa
BBICOKOH 4aCTOTHI?

11. BricokouacToTHOE TUTpOBaHME. THIIBI U3MEPUTENBHBIX sueek. llomsapusanms

MOJIEKYJI B TI0JI€ BBICOKOM 4acTOThl (OpHEHTalMOHHAsI U JedOpMalMOHHAs).
AKTHBHasT ¥ PpEaKTUBHAs COCTABIIIOIINE BJIEKTPOIPOBOAHOCTH SYECHKH.
Bo3MoXHOCTH M OrpaHUYEHUS METO/1a.



12. Omnpenenenue 6apust METOJOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUU.

Kyionomerpus

1. B uem cymHOCTh KYJIOHOMETPHUYECKOTO METO/1a aHaInu3a?

2. Kakwue 3akoHbI J1exkaT B ero ocHoBe? Uto xapakrepusyeT Bbixoa 1o Toky? Ilouemy mpu

KYJIOHOMETpUYECKHX n3MepeHusx Heooxoaum 100% BbIxo1 0 TOKY?

Kynonomerpus npsmas u KocBeHHas (IOTEHIIMOCTATUUYECKasl U TaJbBAaHOCTATUYECKas).

[Torenunocrtaruueckas KyJloHoOMeTpus. BriGop Benuuuubl noTeHuuana. OmnpenencHue

BpeMeHH 3J1eKTponu3a. CriocoOsl ONpeesieH s KOJTMYECTBA AIIEKTPUYECTBA.

5. Kynonomerpuyeckoe TUTpoBaHue. [ eHEpaTOPHBIN AIEKTPOA. DICKTPOreHEPUPOBAHHBIN
TUTpaHT. BcnoMorarenbublil peareHT. OCOOEHHOCTH KYJIOHOMETPUYECKOTO TUTPOBAHUS,
JIOCTOMHCTBA U HEAOCTAaTKH METOJIA.

How

CraTucruyeckas 06pa60TKa PE3yJbTAaTOB aHaJIu3a

1. [TpuBenuTe KIacCH(PUKALMIO MOTPEIIHOCTEH U3MEPEHUS 110 COCO0Y UX
BBIPpAXKCHUS.

2. [TpuBenuTe KIacCHPHUKAUIO MOTPEIIHOCTEN IO XapaKTepy BBI3BIBAIOIINX UX
IIPUYHH.

3. Kak 3aBUCHT OTHOCHTENIbHAS TIOTPELTHOCTh H3MEPEHUs 00beMa 110 OIOpETKE OT
BEJIMYMHBI U3MEPSIEMOro oobema?

4. Kak 3aBUCHT OTHOCHTENbHAS TIOIPEITHOCTH B3BEIIMBAHHS Ha aHATUTUIECKUX

BECax OT BEJIMYUHBI HABECKU?

S. UYro Ttakoe cpegHee apudMeTHuecKoe 3HaUeHne U3MepsieMOi BEIMYUHBI?

6. Kakumu npuarHamMu BEI3BaHBI CHCTEMAaTHYECKHE, CITydaiiHbIe U TpyObIe
MOTPEITHOCTH?

7. Yro Takoe MpaBmIILHOCTH U BOCTIPOU3BOJMMOCTH IKCTIEPUMEHTAIBHBIX TAHHBIX ?

8. Kaknmu cnoco6amMu MO’KHO YMEHBIIUTh CHCTEMATHYECKYIO TOIPEIIHOCTb!
TUTPOBAHMS, B3BEIINBAHUS, OCAKICHHUS M TIPOMBIBAHHS OCA/IKOB, KATMOPOBAaHUS
MEpHOU Nocyabl?

9. Kakumu cTaTHCTHYECKIMH XapaKTEePUCTHKAMHU OTIPEIENISICTCS CayJaiiHas
MOTPEUIHOCTh?

10. UYro Takoe cTaHAAPTHOE OTKJIOHEHHUE OTAEIbHOTO U3MEPEHUs?

11. Kak mone3ysice Q — kpuTepreM, MOXKHO OOHAPYKHUTh IpyOble MOrPEIIHOCTH?

12. Uro npeacTaBisioT coO0i CTaHIapTHBIE 00Pa3Ilbl U ISl UETO UX UCIIONb3YIOT?

. IIpumeput pacuemmnvix 3a0anuil
Ananumuyeckas xumust

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - cOJIM Mopa - ¢ MacCOBOM A0JeH
(NH;)2SO4FeSQO4-6H,0 pasroii 0,9 He0OX0AUMO B3STh [T PABUMETPUIECKOTO aHATH3a YTOOBI
Macca BecoBol Gopmbl ocajika Fe,0O3 Ob1a pasua 0,150 r ?

2. Beruucnure maccy pochopHOI KHUCIOThI, HaXOASIIENHCsl B pACTBOPE, €CJIM Ha TATPOBAHHUE 3TOTO
pacTBopa 1o MPHUBEAECHHOMY HIKE ypaBHeHHUI0 peakiuu monuio 20,00 mi 0,1 M pactBopa
TUAPOKCHU/IA HATPUSL.

HsPO, + NaOH = NaHPO, + H)O

3. Beruncnure pH pactBopa, nomyuennoro npu nodasienuu k20 mi 0,05 H pactBopa  NaOH



15 mi 0,06 H pacteopa HCI.

4. Meibsk (1) Bctpeuaercs B mpupojie B Bujie MuHepaia kiayaerura. Ha tutpoanue 0,210 T

MHHepana u3pacxogosaso 29,3 mn 0,0521 pactBopa |,. Paccunraiite MaccoByro 101110

As,O, B oOpasue.

5. Iloctporite kpuyto TutpoBanus 0,1 H pactBopa ykcycHol kuciotsl 0,1H pactBopom
ruapokcuaa Hatpus. Kak BeIOpaTh moaxoasuii nHauKaTop?

Dusuko-xumudeckue mMemoowvl AHAIU3A

6. Beruncinuth noTeHIMall MHIUKATOPHOIO METAJNIMYECKOTO AJIEKTPO/1a OTHOCUTEIBHO 3JIEKTPOJA
CPaBHEHHUS, UMEIOILET0 NOTEHIMAL P, ¢p, 0€3 yUeTa U ¢ yUeTOM HOHHOM CHJIBI pacTBOpPA IIPU
CIIELYIOIIUX YCIOBHAX

Onektpon | O0bem PactBopenHoe BemecTBo, €ro | t,°C DneKkTpona @Ps.cp., B
JJIEKTPOJINTA, | MACCA MITU KOJIMYECTBO CpaBHCHHUS
oM’
Pd 100 FeSO, —0,01mom — ok 22 Kanomenwuwrii | 0,337
(0,1H KCl)
Fe,(SO, ), —032

7. Beraucnuts PH pacTBopa ¥ KOHIIEHTPAIHIO HOHOB BOJAOPOAA, €CIIH IMOTEHIIUA BOJIOPOIHOTO
AJIEKTPOJIa OTHOCUTETHFHO HACKIIIEHHOTO KaJloMenbHOTO 3ekTpora (o= 0,438 B) cocraBuin 0,315
B.

8. PactBop BemectBa FeCl; turpyror pactBopom KF. CocTaBbTe ypaBHEHHE XUMUYECKOM
peakuuu U, MoJIb3yACh 3HAUEHUSIMU TOJIBUKHOCTEN MOHOB (Tabu1. 6), onpeenuTe BUL KPUBOM
KOHJAYKTOMETPUYECKOTO TUTPOBAHMUSL.

9. 1711 onipeiesieHnst HOIU-MOHOB UCTIOIb30BATIN KYJIOHOMETPUYECKUN METO/I, TUTPYS
MOJIHM/I-UOHBI TIEpMaHTaHAT-KOHAMH, KOTOPBIE JIEKTPOTCHEPUPYIOTCS B aHOTHOM IIPOCTPAHCTBE B
cepHoOKucion cpee. ToUKy 3KBUBAJICHTHOCTH YCTAHOBUWIIM MOTEHIIMOMETpHUecKH. COoCTaBbTe
ypaBHEHHUE peakuuu rnpu TuTpoBanuu. [lomyuensl cnenyronme nanusie, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenure Hamuuue rpyobIx norpemHoctei no Q - kpurepuro. Beruncnute
CTaHJapTHOE OTKJIOHEHHE CPEIHEr0 pe3yybTaTa U IOBEPUTENbHBIN HHTEpBaAI npu 95 %
BeposaTHOCTH. KakoBa TouHOCTh onpenenenus’? CKoIbKO 3HavYamux nudp cneayer yka3aTh B
pesyiabrare?

10 Omnpenenuts KOHLIEHTpalMio HoHOB MNO, B pacTBOpe (T/71), €CIIM MPH aMIEPOMETPUUECKOM
tutposarmu 10,0 Mt pactBopom comn Mopa (Fe?) ¢ turpom 1o xkenesy paBabiv 0,00279 1/mi
npu E=+1,15 B nonyunnu crnenyronme pe3yabTarThl:

V comu Mopa, M 0 0,5 1,0 15 2,0 2,5 3,0 4.0




Id, mxA 9,0 10,0 |150 |18 20 40 60 90

Hanucate ypaBHEHUS XUMUUECKON U SJIEKTPOXUMHUYECKON PEAKIUM.

11. ITpu nmonsiporpadupoBaHuy CTaHAAPTHHIX pacTBopoB cBuHIA (I1) momydwmmm cneayromme

pE3yNbTaThI:
C(Pb)*10°, r/mn 0,50 1,00 1,50 2,00 2,50
h, MM 4,0 8,0 12,0 16,0 20,0

12. HaBecky amroMuHHEBOTO cruiaBa Maccoi 2,5000 r pacTBopuim, pactBop pazbasuiu 10 50,0
mi1. Beicora mosnsiporpaduueckoil BOJHBI CBHHIIA B TIOTyYEHHOM PacTBOpE OKa3aiach paBHOU 6,0
MM. Berauciuts maccoByto 105110 (%) CBUHIIA B aTFOMUHUEBOM CIUIaBE.

13. Beraucnute MOJISIpHBINA KO3()PHUIMEHT MOTIOMEHHS MEIH, €CIIN ONTHYECKas! ITIOTHOCTh
pactBopa, coaepxkaiero 0,48 mr meau B 500 mi1, mpu TOMIIMHE CJI0S1 KIOBETHI 2 ¢M paBHa 0,14.

14. Jlna onpeneneHus xeje3a B IPOMbILIIEHHON Bose u3 200 M1 BOABI ITOCIE yIapyUBaHU U
00paboTKH 0-heHAHTPOIMHOM OBLIO TOJIydeHO S0 MJT OKpaIlIeHHOTo pacTBopa. OnTHdeckas
MJIOTHOCTB ATOTO PAacTBOpa MPH TOJIIMHE KIOBETHI 2 CM OKa3ajiachk paBHoit 0,92. Onpenenursb
coJiepkaHue jkene3a (B MI/J), eCIi MOJIIPHBIA KO((MUIMEHT MOTJIOMICHUS YTOTO OKPAIIEHHOTO
coenuHeHus paseH 1100.

15. Beraucnuts MoJIsipHYHO pedpakuuio yerbipexxiopuctoro yriepoaa CCly, ecin mokaszarens
npenomiuenus N = 1,4603, a mmotHOCTH p = 1,604. CpaBHUTE HallICHHYIO pedpakiuio ¢
BBIYHCIICHHOM 110 TaOJMYHBIM 3HAYCHUSIM aTOMHBIX pepaKiinid.

IIpumepsI pemenus 3aga4
AmomHo-abcopbyuonHulll aHanu3

3aoaua. lpu onpesieneHnn Mapraiia B CIulaBe MeTo10M J100aBok HaBecky Maccoit 0,5000r

pacTtBOpuIIH U pazbasuiu pactBop 10 200,0 M. OTOOpanu 4eTblpe 0AMHAKOBBIE TOPLIUU

pacTBOpa M K KaXKA0H MopLuu 100aBUIIM TaKHe e MOPILUK CTaHIapTHBIX pacCTBOPOB MapraHia,
conepxkamux 0; 2; 4; 6 MKr/mMI1 Maprasia.

Ha aromHO - abcopOLIMOHHOM CIIEKTPO(HOTOMETPE U3MEPHITH
ONTUYECKYIO IUNIOTHOCTH JIJISl aHAIMTUYECKON JIMHUNU 279,48
HM, pacriblIsis pacTBOPHI B IIJIAMEHHU all€TUIIEH-BO3IYX.
[Tonyunin 3Ha4EHUST ONTUYECKOUN TIIOTHOCTH
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Beruncaure
MacCOBYIO JI0JII0 MapraHiia B criase (%).

Pewenue. HpI/IHI/IMaeM KOHIOCHTPpAUIO UCCIICAYEMOTO



pacTBopa 3a Cx. Toraa KOHICHTPAIUN H3MEPSAEMBIX PACTBOPOB COCTABIISIOT Cx/2; (cx/2)+1;
(cx/2)+2; (cx/2)+3 mxr/Ma. Ha ocu abGcnucce mpou3BOIbHO BRIOMPAEM TOUKY Cx/2 U OTKJIAIbIBACM
OT Hee TOUKU: (¢y/2)+1; (cx/2)+2; (cx/2)+3 . Iy mocTpoeHus rpayupoOBOYHOr0 rpaduka Ha Och
OpJMHAT OTKJIaJBIBAEM COOTBETCTBYIOIINE TOUYKAM 3HAYEHUS ONITHYECKOMN IJIOTHOCTH A.

Cuutaem, 4TO 3aBHCUMOCTh A—¢ JINHEWHA, HAXOIUM TI0JIO’KEHUE TOYKH Ha MPSIMOI
npu A=0, SKCTpanoaupys MOCTPOSHHYIO 10 YEThIPEM TOYKAM IPSIMYIO J0 MEPECEUEHUS C OCBIO
abcimce, Kak 3To MoKa3aHo Ha pucyHke. JlnmuHa orpe3ka 0—cyx/2 cOOTBETCTBYET Cx/2=2,0 MKI/MII.
CnengoBaTenbHO, cx=4,0 MKI/MII.

BbruncisieM MaccoByto 1oimo (%) Mn B cromase: [ (Mn)=(4,0 - 200,0 - 10 -100%) /0,5 =
0,16% Mn.

Omeem: Conepxanue Mn B crutase 0,16%.

" Xpomamoepadghus"

3ao0aua 1. Onpenenuth MaccoByio 1010 (%) KOMIOHEHTOB T'a30BOM CMECH IO CIICIYIOIIHM

JTAHHBIM:

Kommnonent:  IIponan byran [Ientan [Muxnorexcan
S, Mm? 175 203 182 35

k 0,68 0,68 0,69 0,85

Pewenue: PacueTsl MPOBOMM 110 METOAY BHYTPEHHEH HOPMAJIM3alHH, COTJIACHO KOTOPOMY:

wi:Si'ki/ZSi'ki'loo%,

II€ ®j — MaccoBas 10 1-T0 KOMIIOHEHTa B cMecH, %; Sj — IUIoIaab MUKa i-ro KOMIIOHEHTa; Kj —
MOTPABOYHBIN KO3(PPHUIMEHT, OnpeaensieMblii 9yBCTBUTEIHLHOCTHIO JETEKTOPA
K I-My KOMITOHEHTY.

Haiinem npuBeeHHYI0 CyMMAapHYIO IUIOIAb ITUKOB!

> Si ki =175°0,68 + 203 0,68 + 182°0,69 + 350,85 = 412,4.

Ortcroa maccoBas joiist (%) mpornana paBHa

o(nporana) = (175 - 0,68 /412,4) * 100% = 28,6%.

Omeem: MaccoBas 1os1 mporana 28,6%.



AHAJIOTHYHO HaXOAMM MaccoBbIe 10 ® (%) OCTabHBIX KOMITOHEHTOB CMECH:
o(byrana) = 33,46%, w(nentana) = 30,46%, o(uukinorekcana) = 7,22%.

[Tpu BBITIONIHEHUU aHAIN3a TI0 METOAY BHYTPEHHEr0 CTAHIAPTA PAcyeT MPOBOJIAT 110
dbopmye

@i =(Si ki) /(Ser ker) R 100%,

rie Se; — IUIONIA b THKA BEIIECTBA, BBEICHHOTO B KAUECTBE BHYTPEHHETO CTAHIAPTa; Koy — €ro
MOMPaBOYHbIN K03(puIMeHT; R — OTHOIIEHHE MacChl BHYTPEHHET0 CTaH1apTa K Macce
aHATU3UPYEMOU TPOOBHI.

3aoaua 2. PeakIMOHHYIO Maccy Mocje HUTPOBAHMS TOIYyoJIa IPOaHAIM3UPOBAIA METOIOM
ra30kKuIKOCTHOU Xpomarorpaduu ¢ mpuMeHEeHHEM 3TUI0EH3051a B KaUeCTBE BHYTPEHHETO
ctanaapTa. OnpenenauTb NPOLEeHT HEMPOPEearupoBaBIIEro TOIYOJIa MO CIETYIOIINM
9KCIIEPUMEHTAIbHBIM JAHHBIM:

B3ssito Tonyona, T 12,7500
Bueceno stuidensona, r 1,2530
Sronyoras MM 307
Kronyora 1,01
Syrmgernaon, MM’ 352
Ksrunbersona 1,02

Pewenue: Pacaet IpoBOIAT 110 METOy BHYTPEHHETO CTaHIapTa, UCTIONB3Ys Gopmyy:
@i = (Si ki) / (Ser” ker) "R 100%,

[ToacraBnsiem qaHHBIE 3a/1a9U B ATY opmyay:

o; = (307 -1,01) / (352 1,02 )  (1,2530/12,75) - 100 = 8,49%

Omeem: 8,49%.

[IpumepHBbIe TeMbI pedepaToB

Hctopus pa3BUTHA aHATUTUYECKONH XUMUH.

AHanmuTH4ecKas ciyk0a Kak cucteMa

Tumnel peakiuii, UCTIOJIB3YEMbIX B aHATUTHUECKOW XUMUHU

MeToabl 0OHApYKEHUS U pa3eiieHHs B aHATUTHYECKOW XUMUHU
Mertoab! mpo6ooTOopa.

AHAMTHYECKUI KOHTPOJIb CBHIPhS U MaTEPHUAIOB Ha MPEIIPUATHIX
[Tpo6nembl aHanM3a MPOU3BOACTBEHHBIX CTOYHBIX BOJI.

[Ipo6nembl aHamM3a TPOU3BOCTBEHHBIX ra3000pa3HbIX BEIOPOCOB.
AHaIUTHYECKUH KOHTPOJIb METAJUTYPIUYECKOTO CHIPbS

10 AHanUTUYECKUN KOHTPOJIb HKOJIOTHYECKUX 0OBEKTOB

11. ITyTu coBeplIeHCTBOBAHUS AHATUTHYECKOTO KOHTPOJISI METAJTYPrH4eCKOro MPOU3BOCTBA

wCoNoOR~wWNE



12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.

28.
29.

Pasgenenre M KOHIEHTPUPOBAHHE HA OCHOBE IIPOLIECCOB XMMHYECKOIO OCAXACHUS U
COOCaXICHUS

KosongHabie cucTeMBl U UX UCIOJIb30BaHUE B XMMUYECKOM AHAIIN3E

TepmorpaBuMeTpus Kak METOJI XUMHUYECKOIO aHAJIN3a U METOJ UCCIIEJOBAHUS BEILIECTB.
NHuKaTOphl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

WNHuKaTOphl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE HHANKATOPBI.

AncopOLMOHHBIE UHAUKATOPBHI.

XUMHUYECKHE METO/IbI B aHATTN3€ 00BEKTOB OKPYIKAIOIIECH CpeIbL.

MeTtposiornueckue OCHOBBI aHATMTHYECKOW XUMUU

DNEeKTPOXMMHUYECKHE METOJbl aHanmu3a, uX Kiaccuukanus I[loTeHnuoMeTprudeckuii
aHaJIN3.

[Torenunomerpusa. Teopernueckne OCHOBbI MeTOAd. OCHOBHBIE THIIBI COBPEMEHHBIX
MIOTEHIIUOMETPOB.

DNEKTPOXUMHYECKUE METO/IbI TUTPOBAHUSI.

HNonometpusi. DneKTpoibl B HOHOMETPUHU.

Kynonomerpryecknii aHamm3 U €ro NpUMEHEHUS B DKOJIOTHYECKOM MOHUTOPHUHTE.
CrnektpanbHble MeToAbI aHanu3a .Hedenomerpust, Typouaumerpus u GpryopumeTpusi.
Tunel peakuuii ¥ OpraHMYECKHE peareHThl B a0COpOLMOHHOHN crekTpodoromepun. 5.
CrnektpodoToMeTprudecKkoe TUTPOBAHUE.

CrniekTpanbHblii SMUCCUOHHBIA METO/I.

KauecTBeHHBIN aHAIN3 XpOMATOTrpa@UUIeCKUM METOIOM.



puiioxenne 2

OIIeHO‘leIe cpeacrea Jid MpoOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Kon
AHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUA

OneHouHbIE CpECTBA

OIIK-2: Cnioco0€eH HCIoJb30BaTh MaTeMaTH4eCKue, (lmanecmde, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOABI IJI PCIICHUS 3a1aY npoc[)eccuonanbﬂoﬁ

JACATCJIBHOCTH

OIIK-2.1

Hcnonme3yeT MareMaTU4eckue, (U3HUeCKHe,
(UBUKO-XUMHYECKUE, XUMUYCCKUE METOJIBI TSI
peLIeHus 3amad npodeccuoHaNTbHON
JIeSITeIbHOCTH

Teopetnueckue BOnpocsl
KauectBennslii ananus. [Ipeagmer 1 MeTO1bl KAYECTBEHHOI'O aHAIU3A.
I'paBumerpuuecknii Meton. CyIIHOCTH TpaBUMETPHUUYECKOro aHanu3a. Omnepanuu B
IpaBUMETPUYECKOM aHaJIN3e.
Ocaxnaemas u rpaBumerpuueckas (Gopmbl. TpeboBanus k HUM. ['paBUMeTpHUECKHit
¢axrop.
Jlnist yero nmpuMeHstoTcss MydenbHble eun? UTo 03HauaeT BhIPAXKEHUE: «IPOKAIUTH 10
IIOCTOSIHHOM Macchl»?

Turpumerpuueckue metoasl. CymHocts. Knaccugpukanusa. TpeboBanus k peakuusm B
TUTPUMETPHH.

CnocoOsl u Meroabl TUTpoBaHMs. Crnoco0 NHUIETUPOBAHUS U OTIENBHBIX HABECOK.
IIpsimoe TuTpoBanue. KocBeHHOE TUTPOBAaHUE: 3aMECTUTEIBHOE, 0OpaTHOE.
CrangapTHbIe U CTaHIaPTU30BAHHbBIE PACTBOPHI.
Kpusbie TtutpoBaHus. Ckadok TUTpOBaHUA. TOouKka HKBMBAJEHTHOCTM M TOYKAa KOHIIA
TUTpoBaHUs. CrIoCcOOBI yCTaHOBJICHNUS KOHEYHON TOUKH TUTPOBAHMSL.
KucnorHo-ocHOBHOE TuTpoBaHue. TUTpOBaHHE CHUIBHOM KHCIOTHI (OCHOBa "HUA)
CWIBHBIM OCHOBaHMEM (kucinortoil). Bua xpuBoil TutpoBanus. Pacuer ckaukoB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

TUTpOBaHus. 3Ha4eHUs pH B TOUKe 3KBUBAJICHTHOCTH.

TutrpoBanue crmaboro ocHOBaHUS (KHCIOTHI) CHIBHOW KHCIOTOM (OcHOBaHueM). Bun
KpuBOM TuTpoBaHusa. Pacuer ckaukoB TuUTpoBaHMs. 3HaueHuss pH B Touke
9KBHUBAJIEHTHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHOE TUTpOBaHUE. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIOTEHIMA, €r0 3aBUCUMOCTB OT IIPUPOJIBI OKHCIUTENS U BOCCTAHOBUTEIISA, TEMIIEPATYPBI,
KHMCJIOTHOCTH cpenbl. YpaBHeHue HepHcra.

CymHocTs MeTOoa TepMaHraHaToMeTpuu. [Ipurorosnenue u cranaapTU3anus TUTPAHTA.
YcnoBus tutpoBanus. OnpeseneHne KOHEUHON TOUKH TUTPOBAHMUSL.
Komnnekconomerpuueckoe tTutpoanue. Kommiekonsl. Komruiekcon 3 (tpuiion b) kak
OCHOBHOI KoMIIJIeKcOOOpa3yronuii peareHt. [Ipumep ypaBHEHUS peaKkIUHU.
IIpakTnyeckoe NpPUMEHEHHE KOMIUIEKCOHOMETPUYECKOIO THUTPOBaHMs (OIpeneIcHHe
MOHOB KaJIbLIUsl, MarHUS, JKeJIe3a).

OOmiast xapakTepUCTHKa 3JIEKTPOXUMHUYECKHUX MeToAoB. Ilpuposa aHamIUTHUECKOTrO
curHana. Kinaccuduxanus 35ekTpoXuMHYeCKUX METOJIOB .

DNEeKTpOXUMHUECKHE SUeHKU. IHIMKATOPHBII 3JEKTPO U 3IEKTPOJ CPaBHEHHUSI.
SIBneHusI, BO3HMKAIOLIME NpPU MPOTEKAaHUM TOKAa (OMHYECKOE IaJieHHe HamlpsKeHus,
KOHLEHTPAaLlMOHHAsI U KWHETUYecKas nossipusanus). [lonaspusanioHHble KpUBbIE U UX
WCIIOJIb30BAHNE B PA3JINYHBIX AIEKTPOXUMUYECKUX METOMAX.

[Torenumomerpus. Ilpsmas noreHuromerpus. PaBHoBecHbI nmorteHuuman. M3mepenne
noteHuuana. O6paTumMblie 1 HEOOPATUMbIE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI.
ITorenumomeTpudeckoe TUTpoBaHuE. MI3MEHEHHE IIEKTPOJHOTO IOTEHIIMAIIA B IIPOLIECCe
TuTpoBaHus. CriocoObl 00HAPYKEHHsSI KOHEYHOW TOYKHU TUTPOBAHUS; UHAUKATOPBI.
Bonbramnepomerpusi. OcHoBbl MeToja. OCOOEHHOCTH 3JIEKTPOXUMHUYECKOH SUSHKH.
Onextponsl. TeopeTHueckue OCHOBBI KJacCHYEeCKOH mossporpaduu. YCTpOUCTBO,




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

JOCTOMHCTBA U HEAOCTATKU PTYTHOI'O KaIlaloLEro MUKPOIIEKTPOAA.

XapakTtepuctuku Tnosiporpammbl. [lotennman momyBonHbL Juddy3noHHBI TOK.
3aBucUMOCTh AU(PPY3MOHHOTO TOKA OT KOHIEHTPALMU JETONIApH3aTOpa: ypaBHEHHE
HNnbkoBuya.

AMIiepoMeTpruecKkoe  TUTpOBaHWE. BbpIOOp  yClOBHII  aMmIepoOMETpPHUYECKOTO
TUTpOBaHUsA. Buael KpuBbIX TuUTpoBaHuA. IIpuMeprl NpakTUYECKOro NPUMEHEHHUS.
IIpeumymectsa aMIIEPOMETPUYECKOTO TUTPOBAHHUS nepexn IpsIMON
BOJIbTAMIIEPOMETPHEH.

Konnykromerpus. Teopernueckue OCHOBBI METOJA. DJIEKTPOIPOBOJHOCTh PacTBOPOB

(ynenbHas, SKBUBaJEHTHAs). 3aBUCUMOCTb JJIEKTPONPOBOJHOCTH OT KOHIIEHTPALUU
JIEKTPOJIMTA B PACTBOPE. DINEKTPOIIPOBOIHOCTh OECKOHEYHO pa30aBI€HHOIO PacTBOpa.
Kongykromerpuueckoe TutpoBanue. Bus KpuBbIX KOHAYKTOMETPUYECKOTO TUTPOBAHMSL.
[Ipumepbl. OcoOOEHHOCTH U JOCTOMHCTBA METO/1a.
Crnekrpockonuueckue Meroabl. OOmas  XapakTepucTHKa U KjiaccU(UKalMsl.
ONeKTpOMarHUTHBIN crekTp. B3aumozeilcTBhe 3IIEKTPOMArHUTHOTO U3IYYEHHUS C
aHAJIM3UPYEMbIM BellecTBOM. YacTuipl, (QOpMUpPYIOLUIME AHAIUTUYECKUN CHUTHAIL:
aTOMHBIE M MOJIEKYJISIDHBIE CHEKTPbI, UX IPOUCXOXKIAEHUE. B3anMOCBI3b OCHOBHBIX
XapaKTEPUCTUK CHEKTPAIBHBIX JIMHUM C MPUPOJOHM U KOJIMYECTBOM BELIECTBA
(KauecTBEHHBIN U KOTMYECTBEHHBINH aHATU3).

MonekynsipHass abcopOLMOHHAsT CIEKTPOCKONHMS: €€ CYIIHOCTb. PoToMeTpuyecKuit
aHain3. OCHOBHOM 3aKOH CBETONOIVIOLICHMSI, ONTHYECKas IJIOTHOCTh, IPOIyCKaHUE,
MOJISIPHBIM  KOA((UIIMEHT CBETONOIIOIIEHUS. AJJIUTUBHOCTh CBETONOIJIOIIEHHS.
VYcnoBus cobnronenus 3akona byrepa-Jlambepra-bepa.

[Ipubops! ans doromerpun u cnekrpodoromerpu. OCHOBHBIE Y3IIbI MPUOOPOB IS
aOCOpOLIMOHHBIX H3MepeHUH. BpIOOp ONTUMAaNbHBIX YCIOBUH (OTOMETPUYECKOTO
ornpenenenusi. CriocoObl ornpeesieHUs] KOHIIEHTPAIHH.
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Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

DOMHUCCHOHHAs CIIEKTPOCKOMNHs. MOJIeKyIsipHas JIIOMUHECLIEHTHAsE CIIEKTPOCKOIIHSL.
Knaccudukanus  BUIOB — JIIOMHUHECHEHIMM 1O  HMCTOYHHKAM  BO30YXICHHA
(XeMHIITIOMUHECLICHITHS, OMOIIOMUHECIICHIINS, AIIEKTPOFOMUHECIICHIIUS,
(OTOJIFOMUHECLIEHIIUS U . ); MEXaHU3MY U JUTUTEIbHOCTH cBeueHus. DiryopecueHus u
¢dochopecuenuns. Bwixox mromuHecueHuuu. 3akoH Crtokca - Jlommens, mnpaBuiio
3epkanbHOM cuMmMerpun JleBmmHa. DakTophl, BIMAOLIME HA HHTEHCUBHOCTD
MoMUHecHeHIIMU. KonuecTBeHHbIH aHaIN3 JTFOMUHECLIEHTHBIM METO/I0M.
PenTreHocnekTpaiabHble METObl aHaidu3a. PEHTreHOBCKHME CIEKTpbl. MexaHusm
BO30YXKJIEHUsI ~ BHYTPEHHUX  DJEKTPOHOB. (Cxema  3JIEKTPOHHBIX  IIE€PEXO0JI0B
PEHTIE€HOBCKOT'O CIIEKTpa. XapaKTepUCTUUECKOEe PEHTTEHOBCKOE U3ilyueHne. Bropuunoe
(pyopecuieHTHOE) PpPEHTTEHOBCKOE H3NydeHHe. PerreHo¢uyopecleHTHbIN —aHain3
(PDA). DHeprus uzmyyeHus.
.Beraucnure maccy pocopHoOil KUCIOTHI, HAXOAAIIEHCS B pacTBOPE, €CIIU HAa TATPOBAHUE
9TOrO pacTBOpa [0 MPUBEJEHHOMY HIKE ypaBHeHuUro peakuuu nomwio 20,00 v 0,1 M
pacTBopa TUAPOKCHUIA HATPHSL.

o HsPO, + NaOH = NaHPO, +HyO
Beruucnute pH pactBopa, nonydenHoro npu nobasienuu k20 mi 0,05 H pactBopa
NaOH 15 mx 0,06 H pactBopa HCI.
Msiubsk (1) Bctpeuaercs B mpupone B BHJe MUHepasa kiaynaeruta. Ha TutpoBaHue

0,210 T munepana mspacxomoBano 29,3 mm 0,052 pactBopa |, . Paccumraiite
MmaccoByto om0 As,O, B oOpasie.

Boruncnuth MOSIpHBIN KO3 (UIIMEHT MOTJIOMIEHUsI MeIH, €CII ONTHYECKas MIOTHOCTD
pactBopa, coaepxxkamiero 0,48 mr meau B 500 M1, TpH TOJIIIMHE CI0SI KIOBETHI 2 CM paBHA
0,14.

Paccunrtare 3nauenue pH mns pactBopa 1,9- 102 M pactBopa HNO:s.




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

UHAMKATOpa
Kak BBIIOTHUTH KaUECTBEHHBIC PEAKIIMU Ha O0OHApyKEHHE NOHOB kene3a (2) u xenesa (3)
B pacTtBope?
3anuimuTe pe3ysnbTaT U3MEpeHHs o0beMa pacTBopa MATHAALATh MHJUIWIUTPOB , €CIH
M3MEpEHUE MPOBOAMIOCH a) LMIMHAPOM C IOrpemHocTbio +1 My, 0) OropeTkoil ¢
norpemHocTbio +£0,01 ma?
Kakyro HaBecky aHamm3upyemoro BemiecTBa - coidu Mopa - ¢ MaccoBOil noneit
(NH4)2SO4FeSO4-6H,0  paBroit 0,9 He0OXOAMMO B3STh I TPAaBUMETPUYECKOIO
aHajM3a 4ToObl Macca BecoBOM GopMbl ocanka Fe;O3 Oblna paBHa 0,150 T ?
CocraBbTe ypaBHEHHUSI PEaKIWl, COOTBETCTBYIOILIME MEPBOMY M BTOPOMY CKadyKy Ha
KpPUBOW TUTPOBAHUS PACTBOPA COJBI PACTBOPOM COJISTHON KUCIIOTHI.

OIIK-2.2 Boibupaer  maremarunueckue, — (QuU3MUECKHe, [IpemnoxuTe MeTo1 aHaIM3a COAEPIKAHUSI KUCIOTHI B PaCTBOPE

(HU3UKO-XUMHYECKHE, XUMUYECKAE METOJIBI JUIsI
penreHus 3aj1a4 npodeccHoHaTbHON
JeATENILHOCTH

HOJ'H:;SYSICB CIIpaBOYHbIMU NAaHHBIMU, HOI[O6paTI> WHAUKATOp HJI1 KUCJIOTHO-OCHOBHOTO
TUTPOBAHUA PACTBOpPA KUCIIOTHI, €CIIM CKAYO0K TUTPOBAHUA HAXOAUTCA B MpCACiIax pH
4-7.5.

B uem 3akmtowaercs cyTh IpaBHUMETpHYecKoro meroaa aHanuza? Kak mnposectu
OTpesieNIeHUE Cephbl ATUM METOAOM?

[IpennoxxuTte METOA ONpPEEIIEHUS KECTKOCTH BOJIBI.

Kakue cymiecTByrOT METO/Ibl YCTPAHEHUSI MENMIAIONIETO BJIMSHUS KOMIOHEHTOB? B yem
OHM 3aKJIFOYAOTCS?

MOXHO I OHpEeIeNuTh COAEp)KaHHE B PacTBOpPEe HMOHOB Meau (OTOMETPUUYECKHM
METOA0M?

O0mwsacHuTe Mexanu3M OydepHoro neiictBus. Kak ucnonb3ytores OydepHble CUCTEMBI B
XUMHUYECKOM aHanuse?
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UeM pyKOBOJICTBYIOTCS pH BeIOOpE ocaautens? [ToueMy KambIiuii OCaXIal0T 1eHCTBUEM
OKcajlaTa aMMOHUS, a He okcasnara HaTpusi? Kakum ocaautenem - pacteopom NaOH nim

NH;OH — Oosiee mpenmodTUTENHHO OCAXKIATh THUIAPOKCHUIBI XKejie3a W aTOMUHUS U
noyemy?




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[TpomexyTouHas aTTecTanus M0 AUCHUILUINHE «AHAIUTHYCCKAs XUMUS M PU3UKO-XUMUYCCKHE
METO/IbI aHATM3a» BKIIFOYAET TCOPSTHUUECKUE BOTIPOCHI, TIO3BOJISIONIUE OLIEHUTh YPOBEHb
YCBOCHUA O6y‘-IaIOH_[I/IMI/ICSI 3HaHHﬁ, U MPAKTUYCCKUC 3aJIlaHUs, BBIABIIAOIHNUEC CTCIICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJCHHIA, TPOBOAUTCS B (hopMe 3aueTa (2 ceMecTp) U 3a4era ¢
orieHko# (3 cemectp).

3ayer mo JAaHHOM JUCHMIUIMHE MPOBOIMUTCS B YCTHOH (pOpME IO BOIIPOCAM M3 CIIUCKA,
JIOBE/IEHHOTO JI0 CBEJICHUS CTYCHTOB, BOIIPOC MOXKET CO/EPKATh HEOOIBIIOE IPAKTUIECKOE
3a/laHue.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OHLCHKY «3a4YTC€HO0» CTYACHT ITOJIYy4a€T, €CJIM MOKET IOKa3aTh 3HAHUA Ha YPOBHE
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCHICHUS IPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalllu.

— OLCHKY «HE€3AYTECHO0» CTYACHT IIOJY4acT, €CJIM HE MOXKET IMOKa3aTh 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_II/II/I, HE MOJKCT IMOKAa3aTb MHTCIUVICKTYAJIbHBIC HABBIKA
pemicHus NpPOCThIX 3a/ia4, AaTb OLICHKY npez(noxceHHoﬁ CUTYyalluH.

IToxa3zatenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta € OLIEHKOI:

— Ha OLIEHKY «OTJMYHO» (5 0anoB) —00yyaroluiics 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIINH, BBICOKUN YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCIPOM3BEICHUS 1 00bsACHEHUSI MH(GOPMAIIUU, HO U MHTEJIEKTYaJIbHbIE HABBIKU PEILICHUs
npo0JieM U 3a71a4:

® JacTCia KOMIIJICKCHAA OIICHKa npezmoxceHHoﬁ CUTYyalluH,

® JCMOHCTPHUPYIOTCA FJ'IY6OKI/IG SHAaHUA TCOPETUYCCKOI'0 MaTcpHala U YMCHHUC HUX
IMPUMCHSTD,

® [OCJICA0OBATCIIbHOC, MPABUIBHOC BBIMOJIHCHUEC BCEX MPAKTUYCCKUX SaI[aHHfI;

¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIH, O€J1aTh HeO6XOI[I/IMBIe BBIBOJbI.

— Ha OLIEHKY «Xopoo» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIIN:

® JacTCsa KOMIIJICKCHasA OIICHKa HpGlIJ'IO)KGHHOfI CUTyalllH,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHUA TCOPECTUYCCKOTO MaTe€puala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HC3HAYUTCIIbHBIC OIJ_II/I6KI/I, HCTOYHOCTH

®  BBIIIOJIHCHUEC BCCX MPAKTHYCCKUX SallaHI/Iﬁ; BO3MOXHBI CIAWHHNYHBIC OII_II/I6KI/I,
HCITPABIISICEMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCHYAaHUA ITPEIOaaBaTECIIA,

® 3aTpYAHCHUA IMPU AHAJTIUTUYCCKUX OIICpaluiax, MCPEHOCC 3HAaHUI U YMGHI/Iﬁ Ha



HOBBIC, HCCTAHAAPTHLIC CUTYyallUuU.

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJIBLHO» (3 Oaiia) — 00yJarouuiicss JeMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHA:

® 3aTPYJHEHMS C KOMIUICKCHOW OLIEHKOM MPEI0KEHHON CUTYyaluu;

® HENOJIHOE TEeOopeTHYecKoe OOOCHOBaHME, TpeOyIoIIee HaBOMAIIMX BOIPOCOB
MperoaBaTes;

®  BBINOJHEHUE 33/IaHUM MPU TOJICKA3KE MPEToIaBaTes;

e 3aTpynHEHUs B (POPMYIUPOBKE BHIBOJIOB.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (2 Oamia) — 00yJaromuics 1eMOHCTPUPYET
3HaHus He 6onee 20% TeopeTHUecKoro MaTepuania, JOIMycKaeT CylIeCTBeHHbIE OLINOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKHM PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIICHKY «HEeYy/10BJIeTBOPUTEJbHO» (1 6amt) — oOydaromuiics He MOXKET MM0Ka3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHCHUS HHPOPMALIUHU, HE MOXKET 1I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IMPOCTHIX 33j1au.



