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PaGouas nporpamma coctasieHa Ha ocHoe @PI'OC BO - Gakanaspuar 1o HarpaBIeHHIO
noaroroeku 18.03.01 Xumuueckas Texsosnorus (nmpuka3 Muno6paayku Poccrn ot 07.08.2020 r.
Ne 922)

PaGouas nporpamMma paccMOTpeHa M 0no0peHa Ha 3ace/laHuy Kadenpsl Metanypruu 1
XUMHYECKHX TEXHOJIOTHH
10.02.2021, mporoxon Ne 5

3aB. kadenpoit A.C. Xap4eHko

PaGouyas nporpamma ogo6pena Meroaudeckoi komuceneit UMMuM

03.03.2021 r. mpotokon Ne 4 g T L s
IIpencepa s -~ A.C.CaBuHOB

PaGouas mporpamMma cocTaBjieHa: 7

noueHT kadeapsl MuXT, kan1. XuM. HayK %"“/ C.A. KpsinoBa

Penensenr: /%
JIOLeHT Kadeppl XUMHUH, KaH/1. TEXH. HayK < [ JLT. Konsna




MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UMMuM
A.C. CaBuHOB

03.05.2021 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

AHA/IHTHYECKAA XUMUA H ®PU3HKO-XUMHUYECKHE METO/[bI
AHAJIU3A

Hanpasnenue noaroToBku (CrenuagbHOCTD)
18.03.01 XumMuyeckast TEXHOJIOTUS

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl
XuMudeckast TEXHOJIOTHS MTPUPOHBIX JHEPTOHOCHTEIICH U YTIICPOJIHBIX MaTePHAIOB

VYpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypc 1,2
Cemectp 2,3

Maruauroropck

2021 ronx



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas Texnomnorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

Pabouas mporpamma paccMoTpeHa u o100peHa Ha 3acenanuu Kadeapsl Merautypruu u
XUMHYECKHX TEXHOJIOTHIA
10.02.2021, nmpotokomn Ne 5
3aB. kadenpoit A.C. XapueHko

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.05.2021 r. mpotokoma Ne 4
[Ipeacenarens A.C. CaBuHOB

PaGouas mporpamma cocraBieHa:
noteHT kapeapst MuXT, kana. XuM. HayK C.A. KpsuioBa

Penensenrt:
JIOLIEHT Kadeapbl XUMHUH, KaHJ. TEXH. HAYK JLT'. Kossima




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMHUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kadeapbl MeTamTypriui i XUMHYEeCKUX TEXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUAMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acemaHuu kapeapbl MeTauTyprui ¥ XUMHUYECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- TeOpeTHYecKasi U MpaKkTUYecKas MOATr0TOBKa CTYJEHTOB [0 BOIPOCaM BbIOOpa MeTo1a
aHaJIM3a M €T0 MPAKTUIECKOTO OCYIIECTBICHHS JIJIs TIOTy4eHHS HHPOPMAITUU O KQaUeCTBEHHOM H
KOJIMYECTBEHHOM COCTaBe TOI'0 WJIM MHOT'O 0O0BEKTA MPHU PEIICHUH BBITYCKHUKOM 3a/1a4 Oyaylien
po(hecCHOHATLHOM AeITeTHLHOCTH;

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

JucuumimHa AHATUTHYECKAsT XUMUS U (PU3UKO-XUMUYECKHE METOIbI aHAIN3a BXOJIUT B
00s3aTenpyo YacTh y4eOHOro M1aHa 00pa3oBaTeIbHON IPOTrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUCHUS TUCIUIUINH/ MPAKTUK:

HcTropust XuMuu ¥ XUMUYECKOU TEXHOJIOTUU

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

Marematuka

Oduznka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

YyeOHo-uccaenoBaTeNnbekas paboTa CTyaeHTa

W3BiieueHue u nepepadoTKa XUMHYECKUX MTPOTYKTOB KOKCOBAHHUS

TeopeTnueckre OCHOBBI XUMUYECKOM TEXHOJIOTUHU TOIUIMBA U YTIIEPOIHBIX MAaTEpUAIIOB

XUMHUYECKas TEXHOJIOTHS HEPTH 1 BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN

XUMHYecKasi TEXHOJIOTHUS TOILUIMBA U YTIIEPOJHBIX MaTEPHAIOB

VYuebHasg - HayyHO-HMcclenoBareibckas paboTa (MOydyeHHEe IEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIeI0BATENIbCKON pabOThI)

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynprare OCBOGHMS JUCUMIUIMHBI (MOAYNS) «AHaTUTHYECKass XUMHA H
(UBUKO-XUMHYECKHE METO/bl aHadu3a» OOyJarolmuics MODKeH o00JaJaTh CIEAYIONUMU
KOMIIETEHIMSIMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-2 CrmocobeH WUCHONB30BaTh MaTeMaTHueckue, (u3udeckne, (QU3MKO-XUMUIECKHE,
XHMHYECKHE METOJIBI JIJIs PeIIeHUs 33124 TPOGECCHOHATBHOM NeITeIbHOCTH

OIlK-2.1 Hcnone3yer  marematumyeckue,  (usmueckue,  (U3NKO-XMMHUECKUE,
XUMHUYECKHEe  METOABl Ul  pelleHus 3agad  IpogecCHOHaIbHON
JeSITeJIbHOCTH

OIIK-2.2 Bri6upaer MaTeMaTHUYeCKHe, buzmveckue, (UBUKO-XUMHUYECKHE,

XUMHUYCCKUC MCETOJBbI JJIA pelICHuA 3aaad HpO(l)CCCHOHaHBHOﬁ
JCATCIIBHOCTH




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 125,85 akan. yacos:

— aynutopHas — 123 akaj1. 4acos;

— BHeaynuTopHas — 2,85 akaj. yacoB
— camocrosTenbHas padbora — 90,15 akan. gacos;

d)opMa aTrecTaguu - 3a4€T, 3a4€T C OILICHKOH

=N
AyleTopHag 3 g ®opma
e KOHTaKTHas pabora 5 5 B TEKYILIETO
Paznein/ tema 3 (B axaz. 4acax) g e A N KOHTPOJIS Kon
g 3 ©|caMocToATeNbHON
JTACIUTUTAHBI . [~ YCIIEeBAEMOCTH H | KOMIIETCHI[HH
O 2 £ paboTsI .
T mab. |mpakT.| S 3 IIPOMEKYTOTHOU
1l sam | sam [S & aTTecTalun
1. 1. AHanuTHuecKasi XUMHS
[loaroroska k
BBITIOJTHEHUIO U 3aupra
. nmabopatoproit | OIIK-2.2,
1.1 KayecTBeHHbII aHATN3 2 421 10 cnave
. paboThI OIlK-2.1
nabopaTopHO
3auer
paboTsl,
IToaroroBka k BricTynnenue
7Ta0opaToOpHOH pa-| Ha ceMHUHAape,
. I1K-2.2,
1.2 T'paBuMeTpUYECKHUil aHAIN3 4 10/41 14,05 Gote, cemunapy crata o
2 (xomnokBuyMmy), | maGopartopmoii | OITK-2.1
BeinosiHenue JI/3 | pabotsr, J1/3 Nel
Nel 3auer
ITogroroBka k BricTynnenue
1.3 TuTpuMeTpHUYeCKUil aHaJH3. 7TabopaTOpHOH pa-| Ha ceMHUHApe,
Kucnorno-ocHoBHOE TUTpOBaHKE 6ote, ceMuHapy caavya OIIK-2.2,
8 | 12/5,61 20
OKHCITUTETFHO-BOCCTAHOBUTEIIEHOE (KONI0KBUYMY), | nabopaTopHBIX OIlK-2.1
TUTPOBAaHUE BBINIOJTHEHUE  |pabor, JI/3 Ne2,3
JI/3Ne2,3 3auer
CobecenoBanue,
1.4 Craructuueckass o0paboTka Hoarorosxa K BLIIOIHCHIE OIlK-2.2,
3] 3 2/21 2 | mpakTHyeckoMy pacyeTHbIX
pE3yIbTaTOB AaHAIN3A . OIIK-2.1
3aHSTHIO. 3agaHui
3a4eT C OLEHKOMI
ITogroroBka Kk BricTynnenue
15 13, TurpHveTpueckuii nabopatopHoi Ha CEMHUHape,
pabore, ceMUHapy caaya OIIK-2.2,
ananmu3. Kommiekconomerpuyeckoe| 2 | 3 821 12
(xoyutokBUyMYy), | mabopatopusix | OIIK-2.1
TUTPOBAHUE
BBIITOJIHEHHE paoor, J1/3 Ne4
J1/3Ned 3a4eT
HWroro no pazaeny 20 |36/15,61 58,05
2. 2. ODOU3UKO-XUMHYECKHE METO/bI
aHam3a.
Wzydenne Konucnekr.
2.1 Bsenenue. Kiaccuduxanus v . OIlK-2.2,
3] 3 1 MaTepHaIoB YcTHBIN orpoc
METOJIOB Ny .| OIIK-2.1
JICKIUit 3a4eT C OLCHKOM




IToaroroBka k
KOJUIOKBUYMY.
Brinonnenue
J1/3 Ne5
CamocTosATeIbHOE
U3yUYCHHE TEM Beictymnenue
TEOPETUYECKOro | Ha ceMHHape,
Kypca (HammcaHnue 3amura
KOHCIIEKTA, 1a00paTOPHBIX
2.2 DNEKTPOXUMHYECKHE METOIbI 13 | 16/6m 13 edbepara 3601?1“ OFI)(.TIa OIIK-2.2,
aHaJn3a. pegepara, P > A A1 omk-2.1
[IOJrOTOBKA  [IIOATOTOBJIEHHOM
Mpe3eHTAluH, | TeMbl pedepara,
MOJITOTOBKA K J1/3 Ne5-1
KOJUIOKBUYMY). |3aueT C OLEHKOM
Nzyuenue
METOIUK
BBIIIOJHEHHS
1abopaToOPHBIX
pabot
IToaroroBka x
KOJJIOKBUYMY.
Brmonmenue Brictymienne
/3 NeS Y
Ha CEMHUHape,
CaMocTosATEIbHOE
3amura
U3yUYCHHE TeM
71a00paTOPHBIX
2.3 CreKTpOoCKONHYECKHE METO]IbI TEOPETUYECKOTO OIIK-2.2,
12 | 16/4,41 12 paboT, noknan
aHam3a Kypca (Hamuca- .| OIIK-2.1
MOATOTOBJICHHOM
HHE KOHCIIEKTa,
TeMmbl pedepara,
pedepara, noa- 13 5-2
TOTOBKa .
3a4eT C OIEHKOM
MIPE3CHTAIINH,
MOATOTOBKA K
KOJUTOKBUMY).
CaMocTosTeNbHOE
H3yUYCHHE
yaeOHOI 1
Hay4YHOU
HmeyaT . Komncrmexkr.
24  Meronsl  pasieneHus U PaTyphL. BricTynnenue OIIK-2.2,
5 221 6,1 TToaroroska
KOHIICHTPUPOBAHUS edbepara Ha CEMHHApeE. OIlK-2.1
pedep 3a4eT C OLICHKOM
(mpeseHranun),
JIOKJIaja,
MOATOTOBKA K
onpocy
Wroro no pazneny 33 [34/12,41 32,1
Wroro 3a cemectp 36 |36/14,41 34,1 320
3a4eT, 3a4ET C
Hroro no nuciuianHe 53 | 70/281 90,15 o
OIICHKO




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

IIpoexTrpoBaHue 00y4EHUs CTPOUTCS Ha OCHOBE CIIEIYIOLMX IPUHIIMIIOB:

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- IIpodeccuonanbHO-TBOpUECKas HAPABIEHHOCTh O0OyUSHMS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

- OpueHTHpPOBaHHOCTh OOyYEHHUS Ha pa3BUTHE OIbITa €aMOOOpa30BaATEIbHOM
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[lpakTuueckoe 3aHsATHE B (opMe Npe3eHTalUuu — MPECTaBICHUE
Pe3yJIbTaTOB € UCIIOJIb30BAaHUEM CIELMATIM3UPOBAHHBIX IPOIPAMMHBIX CpPEJI.

3. HudopmannoHHO-pa3BUBAIOLIME TEXHOJIOTUH, HAIpaBlIEHHbIE HAa (OpPMUPOBaHUE
CUC-TEMbI 3HaHMM, 3allOMUHAHHE U CBOOOAHOE omnepupoBaHue UMHU. llpu camocrosiTenbHOM
U3yde-HUU JIUTepaTypbl IMPUMEHEHHE COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA i
CaMOCTOSI-TEJIbHOTO ~ TOMOJHEHHUsS 3HAaHUM, BKJIOYas MHCIOJIb30BAHME TEXHUYECKUX U
3JIEKTPOHHBIX CPEACTB MH(POPMAIUH.

4. JlesaTenbHOCTHbIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJOTHH, HAIpPaBJIECHHbIE Ha
(dbopmHpoBaHUe cUCTEMBI TPOPECCHOHATBHBIX IPAKTUYECKUX YMEHUH MpHU pa30ope KOHKPETHBIX
CUTyallul, OCHOBaHHBIX Ha MPAKTUYECKUX MpUMeEpax, O0OeCIeUUBAIOIINX BO3MOKHOCTh
Ka4eCTBEHHO BBIIOJIHATH NPO()ECCHOHANBHYIO AEATEIbHOCTb.

5. PasBuBaromue npoOJEMHO-OPUEHTUPOBAHHBIE TEXHOJOIMH, HANpaBiICHHbIE Ha
dopMH-pOoBaHME U pa3BUTHE MPOOJIEMHOrO MBIIIJICHUS, MBbICIUTEIbHON aKTUBHOCTH,
CIIOCOOHOCTH BHU-ACTh U (DOPMYyIUPOBATH MPOOIEMBI, BEIOMpPATh CIIOCOOBI M CPEACTBA I WX
pelieHus.

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

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecreuMBaloIIUe B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yuyaeMbIX, CO37aHHE HEOOXOIMMBIX
yC-JIOBHU 17151 pa3BUTHS UX MHAUBHUIYaAJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTHU B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYEHMs peau3yloTcs B
pe-3yJbpTaTe WHAUBUAYAJIBHOIO OOILEHUS INpenojaBaTesis 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 OOCTOSTEIbCTB M COOTBETCTBYIOLIEH HH(pOpMAIHH,
B3BEIIMBATh aJbTEPHATUBHBIE MHEHHUS, NMPUHUMATh NpPOAYMaHHbIE DPEIIEHUs, y4acTBOBAaTh B
JTUCKYCCHsIX, oOmarbes. [[ns 3Toro Ha 3aHATUSX OpPraHU3yIOTCs IpymmnoBas paboTa, paboTa ¢
JOKYMEHTaMU U pa3InYHbIMU HCTOYHUKAMH HH(GOpMAIUH.

Peanuzanus Takoro moxo/1a OCyIECTBIISIETCS CIEAYIOUIMM 00pa3oM:

1. Pacnpenenenne tem pedeparoB € y4eTOM IOKEITaHUM CTYIEHTOB, TEMATHKH HX
Hay4-HbIX UHTEPECOB U T.II.

2. TlogroroBka cTyjaeHTaMd (OPMBI OTUYETHOCTH CAMOCTOSTEIBHON paboThl (pedepar-
IpEe3eHTAalMs, OTYET MO BHIIIOJIHEHHOM J1abopaTopHOi padoTe).

3. OOcyxaeHHe TIOATOTOBIEHHOTO OTYEeTa 10 JIA0OpPaTOpHOW paboTe B pPEXKHME
JUCKYCCHH C DJIEMEHTaMU KOJUIEKTUBHOTO PELIEHMSI TBOPYECKUX 3a/au.

JInst OLEHKHM 3HAHMM PEKOMEHIYETCS HMCIOJIb30BaTh PEUTHHIOBYHO CHCTEMY, KOTOpas
o0ecreynBaeT TUarHOCTUKY JOCTHKEHHUS 00y4aeMbIM 3a/laHHOTO YPOBHSI KOMIIETEHTHOCTH Ha



CTyJIeHTa — HabpaTh MakcHMalabHOE 4YMcIO OamioB. B mTore, 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 CPeACTBA AJisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

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

a) OcHoBHas TUTEpaTypa:

1. Ananurnyeckas xumus : yaeOuuk / H.M. Mosuan, P.I". Pomanosa, T.C. I'opOyHoBa [u
ap.]. — Mocksa :MHOPA-M, 2018. — 394 c. — (Bricmee oOpazoBanue:bakanaBpuar). —
www.dx.doi.org/10.12737/12562. - Tekcr : DIIEKTPOHHBIH. - URL:
https://new.znanium.com/document?id=320794

2. Huxkutuna, H. I'. AHanutuueckas XuMus U GU3MKO-XMMHUYECKHE METO/bI aHAIM3a !
y4eOHUK M MMPAKTUKYM JJIs akajgemudeckoro 6akanappuara / H. I'. Hukutuna, A. I'. Bopucos, T.

N. Xaxanuna ; nox penakmueir H. I'. Hukutunoit. — 4-e u3z., nepepad. u mon. — Mocksa
WznarensctBo 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#page
/11

0) JlonmosiHuTeIbHAS JIUTEPATYpA:

1. KpoutoBa, C. A. Ananutudeckass xumus. KonmuecTBeHHbIE METOIbl XMMHYECKOTO
aHanmu3a . yueonoe mocooue / C. A. Kpoutosa, 3. U. Koctuna, . B. ITonypko ; MI'TVY. - [2-¢ u3n.,
noarot. nmo mey. u3g. 2017 r.]. - Marautoropck : MI'TY, 2018. - 1 s1eKkTpoH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514
287/3472.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

2. Kpeutoa, C. A. KucnoTHO-OCHOBHOE THTPOBaHHE B BOJHBIX PacTBOpax : y4eOHOE
nocodue / C. A. Kpbuiosa, 3. U. Koctuna, U. B. [Tonypko ; MI'TY. - [2-e u31., MOATOT. MO meY.
u3a. 2015 r.]. - Marauroropck : MI'TVY, 2017. - 1 snekrpon. onTt. guck (CD-ROM). - 3arn. ¢
TU-TYII. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true (mara obpamenus: 04.10.2019). - Makpoobobekt. - Tekct
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

3. KoctuHa, 3. H. Turpumerpuyeckue METO/IbI aHamu3a:
OKHCITUTEITFHO-BOCCTAHOBUTENIFHOE W KOMIUIEKCOHOMETPHUYECKOE THTpPOBaHUE : ydeOHOe
nocobue / 3. U. Kocruna, C. A. Kpsuioa, U. B. TTonypko ; MI'TY. - [2-e u3a., HOAroT. 1O 1ed.
u3a. 2016 r.]. - Marauroropck : MI'TVY, 2017. - 1 sanekrpon. onTt. guck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3227. pdf&show—dcatalogues/1/1136
894/3227.pdf&view=true (mata oOpamenus: 04.10.2019). - MaxkpooObekT. - Tekcr
AJIEKTPOHHBIN. - CBeleHus nocTynHbI Takke Ha CD-ROM.

4. KpouioBa, C. A. IlpakTudyeckoe pYKOBOJACTBO [0 aHAJIUTHUYECKOW XUMHH.
KavectBennsiii ananus . yaeoHoe mocobue / C. A. Kpsutosa, 3. 1. Koctuna, 1. B. TTonypko ;
MI'TY. - Maruutoropek : MI'TY, 2016. - 1 3J1eKTp0H ont. auck (CD-ROM). - 3arn. ¢ Turya.
JKpaHa. URL:
https //magtu mformsystema ru/uploader/flIeUpIoad7name 27.pdf&show=dcatalogues/1/113005



(mata ooparenus: 04.10.2019). - MakpooObeKT. - TEKCT : 351eK-TpOHHBI#. - CBeieHUs

nocrymabl Takke Ha CD-ROM.

5. KpsuioBa, C. A. Ilpaktuyeckoe pyKOBOJCTBO MO (PUIMKO-XUMHUUYECKHUM METOJIaM
aHanmu3a . yueOnoe mocobue / C. A. Kpsutoa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruuto-ropck : MI'TY, 2014. - 1 saexrpon. onr. guck (CD-ROM). - 3ari. ¢ tuTys. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (nara oopamerus: 04.10.2019). - MakpooObeKT. - TEKCT : 3JeK-TPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

6. XpomaTorpaduueckne MeTO Il aHanu3a: Yuebnoe mocobue / [Namkosa E.B., Bomocosa
E.B., lumynsa A.H. - Mocksa :Ctl"ay "Arpyc", 2017. - 59 c.: ISBN - Tekct : 37eKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/976652

7. BacwmeeB B. II. Amnanutuyeckas xumus . yueOnuk @ [B 2 xH.]. Ku. 1
TuTpuMeTpHUYECKUE U TpaBUMETpUYecKHii MeToasl ananu3a / B. I1. Bacuibes. - 3-e u3., crep. -
M. : JIpoda, 2003. - 367 c. : un. - (Beiciee oOpa3oBanue). .- Tekct :HemocpeacTBeHHbIN. 50 miT.

Bacunse B. II. Ananutnueckas xumusa [Tekcr]| @ yuebnuk : [B 2 kH.]. KH. 2.
dusuko-xuMuueckue metopl ananusa / B. 1. Bacuibes. - 4-¢ u3n., crep. - M. : JIpoda, 2004. -
383 c. : un. - (Beiciiee obpazoBanue). - TekcT :HemocpeacTBeHHbIN. 121 mmiT.

B) MeToauyeckue ykasaHus:

1. KpoutoBa, C. A. Ananutudeckass xumus. KonmuecTBeHHbIE METOIbl XMMHYECKOTO
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
MarauTo-ropck : MITY, 2017. - 115 «c. : uia.,  TaOIL - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131
778/2709.pdf&view=true (mara oOpamenus: 04.10.2019). - Makpoobobekr. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

2. KponoBa, C. A. IlpakTudyeckoe pyKOBOJCTBO MO (PU3UKO-XUMHUYECKHMM METOJIaM
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruuro-ropck : MITY, 2014. - 1 osmektpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (nata oopamenus 04.10.2019). - MakpooOBbeKT. - TEKCT : ANIeK-TPOHHBIIA.

3. KocruHa, 3. . Tutpumerpuueckue METO/bI aHanusa:
OKHCITUTEIbHO-BOCCTAHOBUTENPHOE U  KOMIUIEKCOHOMETPHUYECKOE THUTpPOBaHUE : yuyeOHoe
nocobue / 3. U. Koctuna, C. A. Kpsuiosa, U. B. ITonypko ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 63 c. X HIL., Tab. - URL.:

https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1122
446/1232.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpooOwekT. - Tekcr
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJIor.

4. la6anun, E.M. PentrenodnyopecuenTHblil MeTon aHanusa [TekcT]: meron. ykas. K
nab.padore/ E.M.Ilabamun, C.A. KpsuioBa - Marauroropck: W3n-Bo Marautoropck.
roc.texH.yH-Ta uM.I .. HocoBa, 2014. — 9 c. - TekcT :HemocpeACTBCHHBIH.

5. Xpomarorpaduyeckuid anamu3 . ydeOHoe mocobue / E. C. Maxorkuna, H. IO.
CgeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (mata ooOpamenus: 04.10.2019). - MaxkpooObekT. - Tekcr
anexkTpoHHBIN. - ISBN 978-5-9967-0967-0. - CBenenus noctymnubl Takke Ha CD-ROM.



r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
o Ne orosopa Cpoxk neiicTBUS TULEH3UU

MS Windows 7
Professional(us  |/1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Office 2007y, 135 o1 17.09.2007 Gecepouo
Professional
7Zip CBOOOIHO pacIpOCTPaHIEMOC OECCPOYHO
FAR Manager CBOOOJTHO PaCIPOCTPAHIIEMOE OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

Hassanue xypca

CcrlUika

BHGKTpOHHa}I 621321 MNEPpUOANICCKUX I/IS,I[aHI/Iﬁ
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Hammmonanpnas
WH(pOpPMAITMOHHO-aHAIMTHYECKAs ~ CUCTEMa
Poccuiickuii  MHASKC HAYYHOTO ITMTHPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

[TouckoBas cuctema Akaaemust Google (Google
Scholar)

URL.: https://scholar.google.ru/

Nudopmanmonnas cucrtema - EnuHOEe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

URL.: http://window.edu.ru/

DnekTpoHHbIe pecypcebl onbmuoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

YHI/IBepCI/ITeTCKaﬂ I/IH(I)OpMaLII/IOHHaSI cucreMa

https://uisrussia.msu.ru

POCCHUA

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIIA
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

VYyeOHast ayauTopus AJis IPOBEACHUS JIa0OpaTOPHBIX paboT:

Xumunueckas 1aboparopusi.

XuMH4YecKas Mocyja, PeakTUBBI, Bechl JlabopatopHbie paBHomuieune BJIP-200, Becwr
anexktpoHHsle nabopatopusie BK-300, HuskoremmeparypHast naGopaTopHas »3IIEKTpOIeYb
SNOL10/10, snekrporeds conpotuBienus kamepHas jgaboparopuas CHOJI 10/10, maruuTHbIC
Memaiaku, 3. [ImuTkn.

VYyeOHast ayauTopus AJis IPOBEACHUS JIa0OpaTOPHBIX paboT:

JIaGoparopusi aHamutuyeckoi xumun. HMonomep ynu. OB-74, pH-metp pH-150M
pH-metp Oxcmept-pH, Komopumerp &/31. oqaon. KOO-YXII 4.2, Konmykromerp K-1-4,
Memanka wmarautHas [19-6110 ¢ momorpeBoMm, Crnekrpodortomerp [19-5300 BMU,
Tepmocrara/tepm.Bucko3um.Hedt. mo 'OCT 33-2000, Turparop ATII-02 aBTOMaTHUecKui,
Turparop nabopatopusiii BeicokoyacToTHbI TB-6JI1, Ammapar APHII-TIIXII , Lentpudyra
nabopatopuas OIlu-8, Becer BJIP-200(1ab6opaTopHabie) paBHoOILI., Becsl anekTponnsie BK-300,
AxBamuctuuisatop [12-4.

VYuebHas ayaAuTOpus Ui IPOBECHUS 1aO0paTOPHbBIX paboT:
JIaGoparopusi KOMIUIEKCHOH NepepadOTKH MPHPOTHBIX M TEXHOTCHHBIX PECYpPCOB U
Metairyprudeckux textonoruit ®I'bOY BO «MI'TVY ».

DHEeproIuciepCuoHHbIi peHTreHoBckuii criektpomerp «ARL QUANT’X» Thermo
Fisher Scientific, nmepuBatorpad, Hedemomerp, creKTpohOTOMETP, BECHI IICKTPOHHBIC
naboparopueie BK-600, MarHuTHBIE MEMIAIKU C IMOAOTPEBOM M 0e3 mojaorpeBa, MempHUIA
BuOparmonHas MM 400, ITpecc aBromaruueckuii Fluxana Vaneox 40t u ap. obopynoBanue s
noAroToBku mnpo0 k aHanmus3y. CraHuuss HacocHas oanekrtpuyeckas. Kommbiotep Core
i53550+LCD Samsung 22, Becol snektponnbie sabopatopusie BK-600, Hacoc H2 63,2 ¢
MaHOMETPOM

Y4eOHble ayaUTOPUH Ui TPYNIOBBIX W WHIUBUAYATbHBIX KOHCYIbTAIMM, TEKYIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM arTecTanuu Jlocka, yueOHbIE CTOJIBI, CTYIIBSI.

VYueOHBIE ayAUTOPHM Ui CaMOCTOSTENHFHOW paboThl oOydwarommxcs [lepcoHanbHBbIE
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JAOCTYIIOM B 3JCKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BaTENBFHYIO CPEY YHUBEPCUTETA

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCITYKUBaHUS Yy4eOHOTo
000py10BaHUS:

[Ipenapartopckast JUCTHILIATOP, METOMUYECKHE YKa3aHWs MO JAUCIUIUIHNHE, y4eOHBIC
nocoOus, IUIaHsl J1a0OpaTOpPHBIX padoT, )KypHaN MO TeXHUKe Oe3omacHOCTH. CTeNmaKu s
xpaHeHnus. JlJaboparopHslit ctos. UHCTpyMEHTHI [1sl pEMOHTA U BCIIOMOTaTEeIbHbIE MaTEPUATIBI.



[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,

HOTPEIIHOCTH XUMUYECKOT0 ananu3a. O6paboTka pe3yabTaToB U3MEPEHHUIA;
YCIIOBUS BHIMOTHEHHS aHATUTUYECKUX PEaKLnit;

qyBCTBUTEIBHOCTD, N30MPATEILHOCTh U CHEIM(PUIHOCTh aHATUTHYECKUX PEAKIINN;
npejen ooHapykeHul (MUHUMalbHAs! KOHIIGHTpAIlHsl, 0OOHApY>KUBAEMbIi MUHUMYM,
npeaenbHOoe pa3baBieHue);

KOMIUIEKCOOOpa30BaHUE B AHATTUTHYECKON XUMUU;

perynupoBanue pH pactBopos. BydepHsie pacTBOpHI;

o0pa3oBaHHe U PACTBOPEHHUE OCAJIKOB;

BiusiHUE pH Ha MOIHOTY OCaKaeHUS;

BIIUSTHUE M30BITKA OCATUTENsS HA TIOJHOTY OCaKICHUS;

noHsiTHe 00 aKTUBHOCTH AeKTponuTa. MonHas cuna pactBopoB. ConeBoii addekr. Brusaue
n30bITKa OJHOMMEHHBIX HOHOB U cOJIeBOro 3¢ (dekTa;

JIPOOHOE OCAKICHHCE;

COOCaXJIeHUE IPUMECEH;

OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE MPOLIECCH] B KAUECTBEHHOM aHAJIN3E;

METO/Ibl MACKHUPOBKH, Pa3IeJICHHS U KOHIIEHTPUPOBAHHUS,

CHEU(PUIHOCTh AHATTUTHUECKUX PEaAKIIMIA;

JPOOHBIN U CUCTEMAaTUYECKUN aHAJIH3;

IPYNIOBbIE pEareHThl U TPEOOBAaHUS K HUM;

JiefieHHe KaTHOHOB Ha aHAJIMTUYECKHE IPYIIIIBI

YaCTHBIE PEaKIIUH.

" I'paBUMeETPHYCCKUI AaHATU3)

1.

~own

o N

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

Ocaxnaemas u rpaBumeTpudeckas GpopMmel. TpeboBanus k HUM. ['paBumeTpudeckuii GpaxTtop.
OcHOBHBIE 3TaIlbl TPaBUMETPUYECKOTO aHaNM3a. [IpenmyiecTsa 1 HEIOCTaTKU METO/1A.
TpeGoBanusi, mpenbsBIsieMble K ocaakaMm. BeiOop BennunHbl HaBeckH, ocaautens. Pacuer
o0bema ocaaurens. [Ipoba Ha MOTHOTY OCAXKAECHUS.

O06pa3zoBanue ocaakoB. [Iponeccs! 3apoabieoOpa3oBaHus, arperaliuu, CO3peBaHus 0caaKa.
PacTtBOpHMOCTB M CBEpXPAaCTBOPUMOCTH OCAIKOB. OTHOCUTEIBHOE NIEPECHIILIEHUE U €TO
BJIMSIHAE HAa CKOPOCTb IIPOLIECCOB 3apO/IbIIIE00pa30BaHUS U POCT KPUCTAIIIIOB. Y CIIOBHS
OCaXJIEHUS KPUCTAJUIMYECKUX M aMOP(HBIX OCaIKOB.

[TpyunHEI 3arps3HEHUS 0CAIKOB: COBMECTHOE OCaXICHUE, COOCAKICHHE, TOCIEAYIOIEe
ocaxkzieHue. Bunbl coocaxeHus: afcopOIusl, OKKIIF03Usl, U30MOP(HHOE COOCAXKICHUE.
CriocoObl yMEHBILIEHHS COOCAXKAECHUS.

@uIbTpOBaHNE, IPOMBIBAHKE, BEICYIIIMBAHUE, TPOKAJINBAHNE OCAIKA.

Omnpenenenue cepbl TPaBUMETPUYECKUM METOIOM.

Boruncnenus B rpaBUMETPUUYECKOM aHAIU3E.

"KucJI0THO-OCHOBHOE TUTPOBaHue'"



&

10.
11.
12.

13.

Tutpumerpuueckuii ananus. CyIHOCTb METOAA.

KoHnnenTpanus pacTBOpOB: MOJIIpHAsi, MOJISIpPHAs: KOHLEHTPALUs DKBUBAJICHTA
(HOPMaJIbLHOCTB), TUTP, TUTP I10 ONPEAEIAEMOMY BEIIECTBY.

TutpanT, THTpOBaHKE, TOYKA HIKBUBAJIEHTHOCTU. CTaHAApTHBIEC U CTAHJAPTU30BAHHBIC
pactBopbl. PUKcaHal.

Mertonbl TUTpUMETpUUECKOro aHanu3a. Kinaccudukaryst MeTo0B:

10 TUITY TPOTEKAEMBIX 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. 3aBucUMOCTh CKayka TUTPOBAHUS OT
pas3InYHbIX (PAKTOPOB.

WNHanMKaTopsl KUCIOTHO-OCHOBHOTO TUTPOBaHUsA. BriOOp nHaMKaTOpOoB. HAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO M COBIAICHUE TOUYKU TUTPOBAHUS U KOHEUYHON TOUKH
TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KMCJIOT I MHOTOKUCIIOTHBIX OCHOBaHHM

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.

Omnpenenenue conepkanus kapOoHaTa U ruipokapOoHaTa HaTpUsl IPU COBMECTHOM
IIPUCYTCTBUH B PaCTBOPE.

« OKHCINTENBLHO-BOCCTAHOBHTEJIBHOE THUTPOBAHUEC»

1.

&

OKHUCIUTENBHO-BOCCTAHOBUTENIbHOE TUTpOBaHHE. OCOOEHHOCTH  peakUUil OKHCICHMS
-BoccTaHoBIIeHNS. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN MMOTEHIINAI., €T0 3aBHCUMOCTB OT
OPUPOJIBl  OKHCIMTENS] M BOCCTAHOBMUTENS, TEMIEpaTypbl, KHUCIOTHOCTU CpEIbl.
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 ).
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE MHANKATOPHL. TpeOoBaHUs K MHAUKATOPAM.
besunaukaroproe tutpoBanue. CyIIHOCTH MeTOAa MepMaHTraHatoMeTpuu. Kaxwue
BEIIIECTBA MOKHO OIPEENIUTh METOA0M NepMaHranaToMeTpun? Kak onpenensercst KoHell
TUTPOBAHUS B TIEPMAHTAaHATOMETPHUN?

Onpenenenue BOCCTaHOBHUTEJIEH B NepMaHraHaTOMETPHH — METOJIe
OKHCITUTEITbHO-BOCCTAHOBUTENIFHOTO ~ THUTPOBAaHUS.  YCTAaHOBJCHHWE  KOHIICHTPAIHH
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 coiau Mopa .

«Kommiekconomerpus»

1.

2.

KommiekcHbie coequHenusi. OCHOBHBIE MOJI0KEHHS] KOOPAUHALMOHHON TEOPHH.
CtpoeHne KOMIUIEKCHBIX COCIMHEHU.

XI/IMI/I‘-IGCKaSI CBsA3b B KOMIIJICKCHBIX COCIMHCHUAX . KOOp,[[I/IHaI_II/IOHHOC YUCIIO.
JleHTaTHOCTH JINTAHJ0B. BHYTPUKOMIUIEKCHBIE COSTUHEHUS.



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

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

S. @dakTopsbl, BAUSIOIINE HA IPOIecC KoMITTIeKcooOpa3oBanus. D PeKkTHBHAS KOHCTaHTa
YCTOMYUBOCTH.

6. KpuBble KOMILUIEKCOHOMETPUYECKOTO TUTpOBaHusA. Pacder. MaKkTOpBI, BIUSIOLUE HA
BEIMYMHY CKauKa TUTpOBaHuUs. BinsHue paz6aBneHus pactBopa Ha BeTMUUHY pM.

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

8. MeTobl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHMS : IPSAMOE, 00paTHOE,
BBITECHUTEIIbHOE U KOCBEHHOE.

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

10. VYciioBHsS TUTPOBAHUSI CMECH KaTUOHOB B OJTHOW AJIMKBOTE.

11. [IpyurHa MHINKATOPHBIX IOTPEIIHOCTEN MPU KOMILIEKCOHOMETPUYECKOM TUTPOBAHUH.

12. Omnpenenenne KeCTKOCTU BO/IbI KOMINIEKCOHOMETPUUECKUM 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. Pa3nenenuie 371€eMEHTOB METOJOM SKCTPAKLUH.

6. OCHOBHBIE OPTaHUYECKUE PEAreHThI, UCII0JIb3yEMbIE JUIsl pa3/IeJIeHUs SIIEMEHTOB
METOJIOM IKCTPAKLIHH.

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

8. [Tpubops! A5 SIKCTPAKIIH.

Xpomarorpadus

1. Onpenenenue xpomaTorpapuu.

2. [TonsiTHe 0 MOBMKHOM M HEMOABIXKHOM (Da3ax.

3. Knaccudukanys MeTo 0B 1O arperaTHOMY COCTOSIHUIO TMOJBM)KHOM U HETOJBUKHON
¢a3, Mo MexaHU3MY pa3/ieNeHHs, 0 TEXHUKE BHITOTHEHHUS.

4. Crioco0sl nostydeHus XxpomMarorpamm ((ppoHTaJIbHBIHN, BBITECHUTENbHBIN, JJIFOCHTHBIH).

5. OcHoBHBIE TapaMeTpbl XpoMaTorpaMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

6. CenexTuBHOCTh U 3(PPEeKTUBHOCTH Xpomarorpaduyeckoro paszjaeneHus. Teopus
TeopeTHYecknx Tapenok. Kunermueckas Teopus. Paspemenue Kak — QaxTop
ONTUMHU3AIMU XpoMaTorpaduyecKoro npoiecca.

7. KavecTBeHHBI 1 KOJTMYECTBEHHBIN XpoMaTorpapuuecKuil aHamms.

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

9. Bo3moxHocTH Xpomatorpaduu  Kak JJis pa3fesieHus], Tak 1 JUIs aHaIu3a BEIlecTB.

«Duznvyeckue U GU3NKO- XUMUYECKHEe (MHCTPYMEHTAJIbHbIE) METOAbI AaHAJIM32)



CHCKTpOCKOHH‘leCKI/Ie METO/JbI AaHAJINU3a

1. OOmas xapakTepucTHKa M KiacCH(UKALUs CIEKTPaJIbHBIX METOAOB aHalIn3a (10 MPUPOJE
YacTUl], B3aUMOJEHCTBYIOIIMX C U3Iy4eHUEM (aTOMHbIC, MOJEKYJSPHBIE); XapakTepy
nporiecca (a0CopOLMOHHBIE, SMUCCUOHHBIE); AUANA30HY 3JIEKTPOMArHUTHOTO U3JTyYEHHUS).

2. ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPbI, X IPOUCXOXKICHHUE, BUl U OCHOBHBIE XapaKTEPUCTUKU.

3. Cnexmpwvlr amomos. OCHOBHBIE W BO30YXKIEHHBIC COCTOSHHS aTOMOB, XapaKTEPUCTHKH
COCTOSIHUI. DHEpreTHyYecKue Iepexoibl, IpaBuia oTOOpa. BeposTHOCTH 3IIEKTPOHHBIX
Nepex070B U BPEMEHA )XKU3HHU BO30YKICHHBIX COCTOSTHUH.

4. XapakTepUCTHKU CHEKTPaJbHBIX JIMHUN: TIOJOKEHUE B CIEKTPE, WHTECHCUBHOCTD,
noaymupHuHa. [IpudnHbl yIupeHus CrieKTpabHbIX JTUHUHA.

5. Cnexmpvl Mmonekyn; HUX OCOOCHHOCTH. CXeMbl 53JEKTPOHHBIX YPOBHEH MOJIEKYJIBI.
DJeKTpOHHbIE, KoyiebaTelnbHble U BpallaTelbHble CIEKTPbl MOJIEKYJ. 3aBUCUMOCTb BHJA
CIIEKTpa OT arperaTHoro COCTOSIHUS BEILleCTBA.

6. AOGcopOIHOHHAs CIIEKTPOCKOIHUS: CYIIIHOCTh U 0COOEHHOCTH Hanbosee paclpoCTpPaHEHHBIX B
AQHAJIUTUYECKOM TNPAaKTUKE MeToAoB. MDOTOMETPUYECKUN aHaIH3. OCHOBHOM 3aKOH
CBETONOIJIOIIEHHS, ONTHYECKasi TIUIOTHOCTh, TPOIYCKaHHWE, MOJSPHBIA KOA(PPHUIHEHT
CBETOIOIJIOIEHUSA. AITUTUBHOCTD CBETONOIJIOIIEHUS.

7. YcnoBus cobmonenus 3akoHa byrepa-JlamOepra-bepa. ['maBHble TpUYHHBI OTKJIOHEHHS OT
OCHOBHOI'O 3aKOHA CBETONOIJIOIIEHUS (MHCTPYMEHTAJIbHbIE U (DU3UKO-XUMHUYECKHUE).

8. Knaccugukanus anmaparypsl ¢ TOYKH 3peHHUs criocoba MOHOXpomartuzauuu ((HoTomerpsl,
cnekTpodoToMeTprl). BpiOOp onTHManbHBIX YCIOBUH (OTOMETPUYECKOTO ONpeAeICHHUs.
Crioco0b! onpesiesieHNs] KOHLEHTPAIMK BEIECTBA B MPAKTUKE (POTOMETPUYECKUX U3MEPEHUIL:
METO/]I IpaJyupOBaHHOrO rpaduka, MeTos 100aBoK. JJOCTOMHCTBA U HEJOCTATKU KaXKJI0T0 U3
HuX. Pacyersl B poToMEeTprUUYECKOM aHaAIM3E.

9. Omnpenenenue Mmenu MeTo oM TUBHEepeHITNATEHON POTOMETPHH.

JliIoMHuHeCHIeHTHBIA AaHAJIN3

1. KakoBa mpupoa JIOMUHECIICHTHOTO U3TyUYeHHUS?

2. Uewm 00BsACHSIETCS CMENICHHE MAaKCHUMYyMa CIIEKTPpa JIOMUHECIICHITUH B 00J1aCTh OOJIBIITUX
JUTMH BOJIH IO CPABHEHUIO CO CIIEKTPOM TOTJIOIEHHS?

3. Ha uyem ocHOBaH Ka4eCTBEHHBIN TIOMUHECIICHTHBIN aHaN3? Kak MpoBOsST KadeCTBEHHbBIE
OTIpeNIeIICHUs] METOIOM JIFOMUHECIICHITHH?

4. OT 4ero 3aBUCUT HHTEHCHBHOCTH JTIOMHUHECIIEHTHOTO M3nydeHus? Kak oHa cBsizaHa ¢
KOHIIEHTpalueun?

5. DHepreTH4ecKuil ¥ KBAHTOBBIN BBIXO/IbI TFOMUHECIICHITHH.

6. JIoCTOMHCTBA M HEOCTAaTKa METOIA.

PeppakTomerpus

1. [Tokazarenp nmpenoMIeHHs, OT KakuxX (pakToOpoB OH 3aBUCUT?

2. UYto Ha3bIBACTCS YIIIOM MOJIHOTO BHYTPEHHETO OTPAXKCHHUS?

3. Kak u3MeHsieTcst yroJ MoJiHOro BHYTPEHHET0  OTPaKEeHUsl C M3MEHEHUEM MTOKa3aTens
npeaoMiIeHU?

4. [Monspuzanus u pedpakuus. Meroasl onpeaeneHus. Kak paccuutarh MOISIPHYIO U

yaenbHyto pedpakiuu? [IpaBuino aqguTHBHOCTH.



S. Omnpenenenne CTpOSHUS BEIIECTBA MO MOKA3aTEII0 MPETOMICHUS KU IKOCTH.
6. Tune pedpakropos. [puan paboTsl pehpakTOMETPOB.
7. O6unactu nmpuMeHeHus: pepakTOMETPUIECKOT0 METO 1A,

IHoTeHHOMeTPpHYECKHA aHATH3

1. [TpruriHa BO3HUKHOBEHHS PA3HOCTH MOTEHLIMAJIOB MEXKIYy METaUIOM U PacTBOPOM
ero coyii. PABHOBECHBIN 2JIEKTPOAHBIN ITOTCHIUAIL.

2. MaremaTnueckoe BbIpaXKEHHUE 3aBUCUMOCTH BEJIMYHUHBI 3JIEKTPOAHOrO MOTEHIMAIa
oT KOHLEHTPALUU OIpEe/IeNIIEMbIX MOHOB B pacTBope (ypaBHEHME
Hepncra).

3. CraHapTHBIN 1€KTPOAHBIN NOTEHIMA U €T0 U3MEpEHUE.

4. CyIHOCTh NOTEHIIMOMETPUUYECKOTO METOIA aHAJIN3A,

S. 00J1aCTh €ro MPUMEHEHHUs, TOCTOUHCTBA M HEIOCTATKHU.

6. TOYHOCTb U UYBCTBUTEIBHOCTH METO/A.

7. TpeboBaHust K WHAWKATOPHOMY OJEKTPOLY M  JJIEKTPOAY CpaBHEHHUS. THITBI
UH/IMKAaTOPHBIX JIEKTPOAOB. DJIEKTPOIbl CPABHEHMSL. XJI0PCEPEOPSHBINA AIEKTPO.

8. OT KOHIIEHTpAIlMK KaKUX MOHOB 3aBUCUT MOTEHITUAI XJIOPCEPEOPSHOTO AIEKTPO/IA.
Hanumure ypaBHenue Hepncra asa xnopcepedpsHOro 3JaeKTpoaa.

9. Mertannuueckue 1 MeMOpaHHbIE HHAWKATOPHBIE NIEKTPOABI.  DJEKTPOJIb
IIEPBOIr0 U BTOPOrO poJia.

10. CTeKJIsIHHBIM 3JIEKTPOJ, €ro yCTPOHCTBO, JAOCTOMHCTBA M HEJOCTaTKH. DJIEKTpOJHAs
peakuusi.

11. OOBbsicHUTE XapakTep KpUBOM TUTPOBAHUS NPHU TUTPOBaHUM KapOOHAaTa HATPHS
pacTBOPOM COJISTHOM KUCIIOTHI.

12. WnterpanbHas u nud¢epeHnuanbHas KpUBble TUTPOBAHUS TPH TUTPOBAHUU
KapOoHaTa HaTPUS COJSTHOW KHCIIOTOM.

13. TpeboBaHMs K  peakuusM, HCHOJIb3YEMBIM B MOTEHIIHOMETPUYECKOM
TUTPOBAHUMU.

14. Otnnune npsAsMoi MOTEHIIMOMETPUH OT MIOTEHIIUOMETPUYECKOTO TUTPOBAHUS.

15. Omnpenenenne KOHEYHON TOYKU TUTPOBAHUS (9KBUBAJIEHTHOTO 00BEMA).

16. OO6patumMble 1 HEOOpaTUMbIE OKUCITUTENTbHO-BOCCTAHOBUTEIIbHBIE CHCTEMBI.

17. Hamummre ypaBHeHnne HepHCTa UIsi OKHCINTEIBHO- BOCCTaHOBUTEIBHOTO

9IIEKTPO/a, HA KOTOPOM MPOTEKAET PEaKIIHS:
2+ _ .3t
a)Fe” -le=Fe

6) Cr0 " +6e=2Cr" +7H,0.
18. Onpenenenne MEeI0YHOCTH BOJIBI.
19. Onpenenenne xpoma.

BoJsbTaMnepoMerpruyecKuii aHa M3

1. Boaeramnepomerpus. CylHOCTh METOA, OMPEICIICHUE.

2. KakoBbI xapakTepHble 0COOCHHOCTH STYEHKHU JJIs1 BOTBTAMIIEPOMETPUIECKIX U3MEPECHHI U
YeM OHU O00YCIIOBIIEHBI.

3. Knaccuueckas nonsiporpadus. CymHoCTb ee, dIeKTPObl. Y CTPONCTBO, JOCTOMHCTBA H
HEJIOCTaTKH PTYTHOTO KAaIaroIIero MUKPOIJICKTPOIA.

4. VYcnoBusi peructpauuu nojsiporpamMMm. Ha yTo pacxomyeTcss BHEIIHEEe HampshKEHHE,

Hajaraemoe Ha nossiporpadudeckyro ssaeiky? NaandepeHTHBIN 3JIEKTPOIUT, €r0 POJib. 3aueM
HY>KHO YAaJISITh U3 PACTBOPA PACTBOPEHHBIN KUCIOPO/ TIEpe]] pErucTpaIfei moasiporpaMmmbl?



5. BonbramnepHast KpuBas, €€ XapaKTepUCTUKU (KOHJIEHCATOPHBIA TOK, MOTEHIIMANT
BBIJICICHUS, TpENeNbHbI TOK). I[lpM KakWx YCIOBHSIX TpPEICTbHBIA TOK  SIBISETCS
muddysnonasM? [louemy Bennunna Eqp XapakTepusyeT npupoay aenoispusaropa?

6. 3aBucuMocTh TUGGY3HOHHOTO TOKAa OT KOHIICHTPALMU JETONSIPU3aTOpa: ypaBHEHUE
NnpkoBuua. N300pa3utre KpUBBICE 3aBUCHMOCTH BEIMYUHBI JUPGY3UOHHOTO TOKA OT
KOHIICHTPAIlMM JICTIONSIpU3aTopa M TIOKAXKHTE KaK BBIOMpacTcs  paboumMii MOTEHIMAN st
aMIIEpPOMETPUYECKOTO TUTPOBAHHUSL.

7. VYpaBHeHue oOpatumoil mnossiporpaduyeckoil BoaHbl. Kakylo uHpOpManmio MOXHO
HOJIyYUTh U3 HETO?
8. KauectBenHslil nonsporpaduueckuii ananus. Biausaue cocraBa (OHOBOTO 3JIEKTPOJIUTA

Ha BenmuuuHy Ejp | B Kakux choydasX BO3MOXHO OJHOBPEMEHHOE MOJISIpOrpaduieckoe
OIpeCIIEHNE HECKOJIBKUX BEIIECTB?

9. KonnvecTBeHHbI# nossiporpaduueckuii ananus. MeTo sl onpeesieHus] KOHIEHTPpauu (
rpalydpoOBOYHOTO TpaduKa, CTaHAAPTOB, J0OABOK)

10. [lpuemsr B monsporpadguu sl TOBBIIEHUS YYBCTBHTEIBHOCTH M pa3pelnaronien
CIIOCOOHOCTH.

11. dopma U XapaKTEPUCTHKHU KIACCHYECKOU. OCIIILUIOTPaQHIECKON U MepeMEHHO-TOKOBOM
HOJIIPOTPAMM

12. Bonberamnepomerpus.  MuaukartopHsle  2nekTpoasl.  Bup  BosgbTaMIieporpamm,
IIOJIyYEHHBIX Ha CTALlMOHAPHOM U BPAILAIOLIEMCS TBEPIBIX MIEKTPOJAX.

13. WNuBepcuonHass  BosbTamnepomerpus. Ee cyre. UYem oOycioBiieHa  BbICOKas
4yBCTBUTEIBHOCTh METOAA?

14. AMIIEpOMETPUUYECKOE TUTPOBAHUE, NPHUHLMII METOJAA, JJIEKTPOAbl. THIBI KPHUBBIX
tutpoBaHusa.  IIpeumyniectBa  aMIepOMETPUYECKOTO  TUTPOBaHUS  Iepel  HpsMOu
BOJIbTaMIIEPOMETPHUEH.

Konaykromerpus

1. TeopeTnueckre OCHOBbI MeETOJA. JEKTPONPOBOJHOCTH  pPacTBOpoB  (ylenbHas,
SKBUBAJICHTHAs).

2. OnekTpodopeTnyeckuil U penakcanoHHble 3 (HEKTHI.

3. [Toxaxkute, IpU KaKUX yCIOBHSAX yHE€IbHAs 3JIEKTPOIPOBOJHOCTH YMCIEHHO paBHA CHUIIE
TOKa, MPOXO/ISIIEr0 Yepe3 CEeUCHNE PACTBOPA TOBEPXHOCTHIO 1 M7,

4. [Touemy M3MepeHUs 3IEKTPONPOBOAHOCTH PACTBOPOB IEKTPOIUTOB OOBIYHO MPOBOJAT C
MCIIOJIb30BaHUEM NIEPEMEHHOr0 ToKa?

S. [IpencraBeTe Tpaduueckyo 3aBUCHUMOCTb YIEIbHOW 3JIEKTPOIPOBOAHOCTH  OT

KOHLEHTPALUU JJIS CJIa0bIX U JUISl CUJIBHBIX 3JIEKTPOIUTOB. [ToueMy B 000uX ciayyasx Ha KPUBBIX
Ha0Jr01aeTCsl MaKCUMyM?

6. Ot kakux (GakTOpOB 3aBHCHUT YAeNbHasl 3JIEKTPONPOBOAHOCTH pacTBopa? Kak Hailtu ee
BEJIMUMHY JUIsl CMECH PACTBOPOB?
7. Kak 3aBucuT »KBHBaJeHTHas SJICKTPOIMPOBOAHOCTE OT pa36aBneH1/1$1 I CUJIBHBIX H

cmalbpix  anekTponuToB? B kakoM  cimydae  JIOCTHraeTcss  MpelelibHOe — 3HAYCHUE
ANEKTpONpoBoHOCTH. [Touemy?

8. B kakux cnyyasx npuMEHSIOT METOJIbI IPSMON KOHIYKTOMETpUU?

9. KonnykromeTprueckoe TUTpoBaHUE. Bu KPUBBIX KOHAYKTOMETPUUYECKOTO TUTPOBAHUSI.
[Tpumepsr. OcoOEHHOCTH U JOCTOMHCTBA METO/IA.

10. Kakue sddexTsl BO3HUKAIOT B PAacTBOpPE SJIEKTPOJIUTA TOJ JEUCTBHEM TOKa BBICOKOW
4acTOTHI?

11. BricokoyacToTHOE TUTpOBaHME. THUTTBI UI3MEPUTENBHBIX sueeK. [lomspusarus Moyieky B

1oJie BBICOKOM YacTOTHl (OpUMEHTALMOHHAs M JeQOpMalMOHHAs). AKTHUBHAs M pEaKTHBHas
COCTABIISIOIIHUE 2JIEKTPOIPOBOJHOCTH STYEHKH. BO3MOXKHOCTH ¥ OrpaHUYEHHS METO1A.
12. Onpenenenue 6apust METOJJOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUU.



Kysonomerpus

1. B uem cymHOCTh  KyJIOHOMETPUYECKOIO METO/1a aHaJIn3a?

2. Kakue 3akonbI Jiesxkat B ero ocHoBe? Uto xapakrtepusyer Bbixoi 1o Toky? Ilouemy npu
KYJIOHOMETPUYECKHUX M3MepeHusXx HeoOxoaum 100% BbIxoJ o TOKY?

3. Kynonomerpus npsmas v KOCBeHHas (MIOTEHIIMOCTAaTHYECKasl U TaJlbBAaHOCTaTUYECKas).

4. [Torennmocrarnyeckas KyloHoMeTpHs. BpiOop BenmnumHbl moteHnmana. OmnpenencHue
BpeMeHH 371eKTposn3a. CrocoObl olpeieseHHs] KOJTUYEeCTBA AJIEKTPUYECTBA.

S. Kynonomerpuueckoe tutpoBanue. ['eHepaTOpHBINA 3J€KTPOA. DIIEKTPOreHEPUPOBAHHBII

TATpaHT. BcmomorarensHbiii peareHT.  OCOOEHHOCTH KYJIOHOMETPHUYECKOTO THUTPOBAHMS,
JTOCTOMHCTBA U HEIOCTAaTKHU METOA.

CraTucruueckas oﬁpaﬁoTka PeE3yJdbTaTOB aHaJInu3a

1. [TpuBeauTe KiIaccuUKAIMIO TOTPEITHOCTEH N3MEPEHUS TI0 CIIOCO0Y MX BBIPAYKEHHUSL.

2. [TpuBeauTe KiaaccuuKaIMIo MOTPEIIHOCTEH 110 XapaKTepy BbI3bIBAIOLINX UX IPUYHH.

3. Kak 3aBUCUT OTHOCHTENIBbHAS ITOTPEITHOCTh U3MEPEHUS 00bEeMa 10 OIOPETKE OT BETUYHUHBI
u3MepseMoro oorema?

4. Kak 3aBHCHT OTHOCHTEIbHAS MOTPEITHOCTh B3BEIIMBAHMS HA AHATUTUIECKUX BECAaX OT
BEJIMYMHbBI HABECKU?

S. Uro Takoe cpenHee apupMeTHIeCKOe 3HAUCHUE H3MEPSICMON BEITMUUHBI?

6. KakuMu npudrHamu BbI3BaHbl CICTEMaTUYECKHe, CllydaiiHble U IpyOble IOrpeIHOCTH?
7. Uro Takoe MpaBHILHOCTh U BOCTIPOU3BOAMMOCTD IKCTIEPUMEHTAIBHBIX TaHHBIX?

8. Kakumu cnoco6amMu MOKHO yMEHBIIUTh CUCTEMATUYECKYIO OTPEIIHOCTh: TUTPOBAHHUS,
B3BELIMBAHMSA, OCAKJICHHS U TIPOMBIBAHHSI OCAIKOB, KaTMOPOBAaHUS MEPHOM MOCY/BI?

9. KakuMu cTaTUCTHYECKMMHU XapaKTepUCTUKAMU OIPEeIIsieTCsl ClIy4aiHas MOrpelHOCTh?
10.  Yro Takoe cTaHIAPTHOE OTKIIOHEHUE OTAEITHHOTO H3MEPEHHS?

11. Kak none3ysce Q — kpurepreM, MOXKHO OOHapYKHUTh IpyObl€ MOTPEIIHOCTH?

12. Urto npeacTaBisitoT coO0i cTaHAapTHBIE 00PAa3I(bl U AJISl YETO UX MCTIONb3YIOT?

. IIpumeput pacuemmnvix 3a0anuil
Ananumuyeckas xumusl

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - coyid Mopa - ¢ MacCOBOM A0JeH
(NH4)2S04FeS0,4-6H,0 paBHoii 0,9 HeOOX0MMO B3ATh JIJIsi TPABUMETPHYECKOTO aHAIN3a YTOOBI
Macca BecoBol ¢opmel ocayka Fe,O3 Ob1a pasna 0,150 r ?

2. Beruucnure maccy hpochopHOI KHCIOThI, HaXOASIIENHCs B PACTBOPE, €CJIM Ha TATPOBAHHUE 3TOTO
pacTBopa 1o MPHUBEACHHOMY HWKE ypaBHeHHUI0 peakiuu monuio 20,00 mi 0,1 M pactBopa
TUAPOKCHUIA HATPUSL.

H3PO4 + NaOH = NazHPO4 + HzO
3. Berancnure pH pactBopa, nmomyuenHoro npu godasiennn k- 20 min 0,05 H pactBopa  NaOH
15 M 0,06 H pactBopa HCI.

4. Meibsix (111) Bectpeuaetcs B mpupoje B Bue MuHepaina kinayaeruta. Ha tutpoanue 0,210 ©

MuHepaa uspacxogosano 29,3 ma  0,052u pacrsopa |, . PaccumraiiTe MaccoByIO OO
) 2

As,O, B oOpasue.



5. Iloctporite kpuyto TutpoBanus 0,1 H pactBopa ykcycHol kuciotsl 0,1H pactBopom
rupokcuaa HaTpusi. Kak BeIOpaTh MoaXoAsIINi HHAUKATOP?

Duzuro-xumuyecxkue mMemoovl aHaau3a

6. Beruuciutn MNOTCHIHUAT MHAUKATOPHOI'0O METAJIJIMYCCKOI'O 3JICKTPOJa OTHOCUTCIIBHO 3JICKTPOda
CpaBHCHMUSI, UMCIOIICTO IMOTCHIHUAT Q5 ¢p., oe3 yueTa U C YUCTOM HOHHOM CHIIBI pacTBOpa npu
CICAYIOMIUX YCIOBUAX

Onektpon | O6beMm PacTtBopenHoe BelecTso, €ro | t,°C DIIEeKTpO.T Ps.cp., B
AJICKTPOJIUTA, | Macca WM KOJUYECTBO CpaBHEHUS
oM’
Pd 100 FeSO, —0,01mon6 — 9K 22 Kanomensneiii | 0,337
(0,1H KCl)
Fe,(SO,4); - 0,32

7. Beraucautb pH pacTBopa v KOHIIEHTPAIUIO HOHOB BOJIOPOA, €CJIH MOTEHIHAT BOJAOPOIHOTO
3JICKTPO/Ia OTHOCUTEIIPHO HACBIIIEHHOT'O KaJoMeabHOTOo AnekTposa (o= 0,438 B) cocrabwmi 0,315
B.

8. PactBop BemectBa FeCl; turpyrot pactBopom KF. CoctaBbTe ypaBHEHHE XUMUUECKON
PEaKIuu |, MOJIb3YsCh 3HAYCHUSIMU TIOJIBUKHOCTEN HOHOB (Tab1. 6), ONpeenTe BUl KPUBOM
KOHAYKTOMETPUYECKOTO TUTPOBAHHS.

9. lns onpeneneHust MOIUA-UOHOB UCIIONIB30BATN KYTOHOMETPUUYECKUN METOJ, TUTPYS
MOJIUI-MOHBI IEPMaHTaHAT-HOHAMH, KOTOPBIE JIEKTPOTEHEPUPYIOTCS B aHOTHOM MTPOCTPAHCTBE B
cepHoKucion cpee. TouKy 3KBUBAJICHTHOCTH YCTAHOBHWIIM MOTEHIIMOMETpHUecKH. COCTaBbTe
ypaBHEHHUE peakUuuu rpu TUTpoBanuu. [lonyueHsl cnenyronme nanusie, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouennre HamMuMe rpyoObIX morpenrHoctei mo Q - kpurepuro. Berancnute
CTaHJapPTHOE OTKJIOHEHHE CPEHETO Pe3yyibTaTa U IOBEPUTENbHBIN HHTEpBaAT nipu 95 %
BeposiTHOCTH. KakoBa TouHocTh onpenenenusa? CKOIbKO 3HaYaluX nudp ciaeayer ykazarh B
pe3yabTate?

10 Onpenenuts KoHICHTparuio HoHOB MNO, B pacTBope (I/31), €CITM TIPH aMIIEPOMETPHIECKOM
tutposarmu 10,0 Mt pactBopom com 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

I d, MmxA 9,0 10,0 |150 |18 20 40 60 90

Hanucarb ypaBHEHUS XUMUYECKOU U DJIEKTPOXUMUYECKOU PEAKLIUM.

11. Ipu nonsiporpadupoBaHUM CTAaHIAPTHBIX pacTBOpoB cBuHLA (1) momyunnu cnexyromue
pE3yJIbTaThI:



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 crutaBa maccoi 2,5000 r pacTBopuiu, pactBop pazdasuiau a0 50,0
mi1. BeicoTa nmonsiporpaduueckoii BOJHBI CBUHIIA B IOJYYEHHOM PacTBOpE OKa3aiach paBHOM 6,0
MM. Beraucnuts MaccoBytro oo (%) CBHHIIA B aTFOMUHUEBOM CILIaBE.

13. Borurcnuth MOJSPHBINA KO3QHUIIMEHT MOTIOUICHHS MEIU, €CITU ONTHYECKasl INIOTHOCTh
pactBopa, coaepsxaniero 0,48 mr meau B 500 MJ1, TIpy TOJIIMHE CI0sI KIOBETHI 2 cM paBHa 0,14.

14. JIns onpeneneHus xene3a B IPOMBIIIUICHHON Bojie 13 200 M1 BOJIBI TIOCTIE yITApUBAHUS U
00paboTKku 0-heHaHTPOIMHOM OBbLIO0 MoMydyeHo S0 MJI OKpaIIeHHOTo pacTBopa. OnTHueckas
IJIOTHOCTh 3TOT0 pacTBOpa IpH TOJIIIMHE KIOBETHI 2 cM OKa3aiachk paBHOM 0,92. Onpenenutsb
coJiepkaHue jkemne3a (B MI/1), eCii MOJISIPHBIN K03(h(GUIIMEHT MOTJIOMIEHUS 3TOT0 OKPAIIEHHOTO
coenunenus pase 1100.

15. BorauciuTh MOJSIPHYIO pedpakiuio dyetsipexxiopuctoro yriepoaa CCly, eciu mokasareinn
npenomiieHust N = 1,4603, a muiotHOCTh p = 1,604. CpaBHUTE HalIEHHYIO pedPAKIUIO C
BBIYMCIICHHON 110 TaOJIMYHBIM 3HAYCHHSIM aTOMHBIX pedpakiuii.

ITIpumepsl penieHus 3aaa4
AmomHo-abcopoyuoHHbIIL AHAIU3

3aoaua. Tlpu ornipefesieHy MapraHiia B CrijiaBe MeTo10M 100aBok HaBecky Maccoit 0,5000r
pactBopwin u pazdasuin pactBop 10 200,0 mur. OToOpanu 4eThipe OJJMHAKOBBIC TOPITUU
pacTBOpa M K KaXJI0H mOopIuu JoOABUIIN TAKKE JKe TIOPIUH CTaHIApTHBIX paCTBOPOB MapraHiia,
conepsxkamux 0; 2; 4; 6 MKr/mMI1 Maprasua.

Ha aToMHO - abcopOLInOHHOM cIEKTPO(POTOMETPE U3MEPUITU
ONTUYECKYIO INIOTHOCTH JIJISl aHATTUTUYECKON TuHUU 279,48
HM, paclblIsis pacTBOPHI B INIAMEHHM AlleTUIICH-BO3YX.
[Momyunnu 3HaUE€HUS] ONTUYECKON TUIOTHOCTH
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Beruncinure
MaccoOBYIO JI0JIt0 Mapranua B cruiase (%).

Pewenue. ITpuauMaeM KOHIIEHTPALUIO UCCIETYEMOTO
pacTBopa 3a cx. Torja KOHIICHTPAIUU U3MEPSAEMBIX PACTBOPOB COCTABIISIOT Cx/2; (cx/2)+1,;
(cx/2)+2; (cx/2)+3 mxr/Ma. Ha ocu abcnmcce mpou3BOIbHO BBIOMPAEM TOUKY Cx/2 U OTKJIA/IbIBACM
oT Hee TOUKH: (cx/2)+1; (cx/2)+2; (cx/2)+3 . [l IOCTpOCHUs TPalyupOBOYHOTO rpaduka Ha OCH
OpJMHAT OTKJIaJIbIBAEM COOTBETCTBYIOIINE TOYKAM 3HAUCHHS ONITHYCCKOMN TNIOTHOCTH A.

Cuutaem, 4TO 3aBUCUMOCTb A—C JINHENHA, HAXOIUM TI0JI0’KEHUE TOUYKHU Ha NMPSAMOM
npu A=0, s3KkcTpanoaupys HOCTPOESHHYIO 110 YETHIPEM TOUYKAM IPSIMYIO 10 IEPECEUEHUS C OCBIO



abcIucce, Kak 3TO TTOKa3aHo Ha pucyHKe. [[mmHa otpeska 0—cx/2 COOTBETCTBYET Cx/2=2,0 MKT/MII.
CnenoBaTenbHO, ¢x=4,0 MKI/MIL.

BbruncisieM MaccoByro 100 (%) Mn B crurase: [ (Mn)=(4,0 - 200,0 - 10°-100%) /0,5 =
0,16% Mn.

Omeem: Conepxanue Mn B crutase 0,16%.

" Xpomamoepagpus"

3aoaua 1. Onpenenuts MaccoByto 100 (%) KOMIIOHEHTOB Ira30BOM CMECH IO CJICAYIOIHM

JTAHHBIM:
Komnonent:  Ilponan byran [IenTan Hukiorexcan
S, Mm? 175 203 182 35

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

Pewenue: PacueTbl MPOBOMM 110 METOAY BHYTPEeHHEel HOPMAJIM3alHH, COTJIACHO KOTOPOMY:

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

I7I€ ®j — MaccoBas 10 I1-To0 KOMITOHEHTa B cMecH, %; Sj — IuIoIaab MuKa i-ro KOMImoHeHTa; Kj —
MONPABOYHBIN KO3(PPUIMEHT, onpeensieMblii YyBCTBUTEIbHOCTBIO JETEKTOpA
K I-My KOMITOHEHTY.

Haiinem npuBeIeHHYI0 CyMMapHYHO IUIOMIA/b TUKOB:

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

Ortcroga maccoBast noist (%) mpornana paBHa

o(nporrana) = (175 - 0,68/ 412,4) - 100% = 28,6%.
Omeem: MaccoBas n1oas mporana 28,6%.

AHAJIOTUYHO HAXOAMM MaccoBbIe 10U ® (%) OCTAIbHBIX KOMITOHEHTOB CMECH
o(0yrana) = 33,46%, o(nenrana) = 30,46%, o(nukinorexkcana) = 7,22%.

[Tpu BBINIONIHEHUU aHAIN3a TI0 METOAY BHYTPEHHEr0 CTAHIAPTa PacyeT IPOBOMAT 110
bopmyne



mi=(8i'ki)/(SCT' kCT)'R'].OO%,

rie Se; — IUIONIA b MHKA BEIIECTBA, BBEICHHOTO B KAUeCTBE BHYTPEHHETO CTAHIAPTa; Kep — €ro
MIOTIPABOYHBIN KO PHUIHMEHT; R — OTHOIIEHHE MacChl BHYTPEHHETO CTaHIapTa K Macce
AHATM3UPYEMOU TIPOOEI.

3aoaua 2. PeakIMOHHYIO Maccy MOCjie HUTPOBAHMSI TOJIyOJIa MPOAHATU3UPOBAIIA METOJJOM
ra30kUIKOCTHOU Xpomarorpaduu ¢ mpuMeHEeHHEM 3TUII0EH3051a B KaUeCTBE BHYTPEHHETO

cta”zaapTa. OnpeneiauTb NpoLEeHT HENPOPEArUPOBABILIETO TOIYO0JIA IO CIAEAYIOLIUM

SKCIICPUMCHTAJIbHBIM JaHHBIM!

B3sarto Tomyona, r 12,7500
Bueceno stuinbensona, r 1,2530
Sronyoras MM 307
Kronyora 1,01
Somunsersons, MM 352
Ksrunbersona 1,02

Pewenue: Pacaer mpoBOAST O METOAY BHYTPEHHETO CTaHIAPTa, HCIONB3Ys (popmyiy:

Wi —

(Si ki) /(Ser” ker) R 1009%,

[ToncraBisiem aHHBIE 3a/1a4M B 3Ty hopMyimy:

Wi =

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

Omeem: 8,49%.

RBOoo~NoOwNE

13.
14.
15.
16.

0.
1.
12.

[IpumepHBbIe TeMbI pedepaToB

Hcrtopus pa3BUTHS aHAUTUTHYECKON XUMHUH.

AnanuTHueckas ciayx0a Kak cucrema

Tunel peakiuii, HICOJIb3YEMBIX B AHAIUTHYECKOW XUMUU

MeToabl 0OHapYKEHUsS U pa3feNeHUs B aHATUTHUECKOW XUMUU

Mertoas! mpobooTOopa.

AHanUTUYECKUH KOHTPOJIb ChIPbs U MaTEpUAJIOB Ha MPEAIPUATUAX

[IpoGembl aHamM3a MPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

[Tpo6nembl aHanM3a MPOU3BOACTBEHHBIX ra3000pa3HbIX BHIOPOCOB.

AHaTMTUYECKUI KOHTPOJIb METAJLTYPIrUYECKOTO ChIPhS

AHaIUTUYECKUN KOHTPOJIb HKOJIOTHUECKUX OOBEKTOB

[IyTn coBepIIEHCTBOBAHUS aHAIUTHYECKOTO KOHTPOJISI METAJLTYPTHYECKOTO MTPOU3BOJCTBA
Pasgenenre M KOHIEHTPUPOBAHHE HA OCHOBE IIPOLIECCOB XMMHYECKOIO OCAXACHUS U
COOCaXICHUS

Komtonasble cucTeMpl U MX UCIIOJIB30BAHUE B XMMUUYECKOM aHAJIN3€

TepMorpaBumeTprs Kak METO, XUMUYECKOTO aHAIN3a U METOJ UCCIIEI0BAaHUS BEILECTB.
WNHuKaTOphl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

NHaukaTopbl KOMIITIEKCOHOMETPHYECKOTO TUTPOBAHMS.



17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.

28.
29.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE UHAUKATOPBI.

AncopOLuMOHHbBIE UHAUKATOPBHI.

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

MeTtposioruueckue OCHOBBI aHAIMTHYECKON XUMUHU

DNEeKTPOXUMHUYECKHE METOJbl aHalmM3a, WX Ki1accupukanus IloTeHInoMeTpuyecKuii
aHaJIN3.

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

DNEKTPOXUMHYECKUE METO/IbI TUTPOBAHUSI.

HNonometpusi. DneKTpoibl B HOHOMETPUHU.

Kynonomerpuyeckuii aHaius3 U €ro NPUMEHEHNS B DKOJIOTUYECKOM MOHUTOPHUHTE.
CrnekrtpanbHble MeToAbl aHanu3a .Hedenomerpus, Typounumerpus u GayopuMeTpus.
Tunel peakuuii U OpPraHUYECKUE PEareHThl B a0COPOIMOHHOW CHEKTPOPOTOMEpHH. O.
CrnekTpodoToMeTpruYecKoe 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: Cnoco0eH UCI0JIb30BaTh MaTeMaTH4eCKue, (lmanecmde, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOABI IJI PCIICHUS 3a1aY HpO(l)eCCI/IOHaJIbHOﬁ

JACATCJIBHOCTH

OIIK-2.1

Hcnonme3yeT MareMaTU4eckue, (U3HUeCKHe,
(UBUKO-XUMHYECKUE, XUMUYCCKUE METOJIBI TSI
peLeHus 3amad po(hecCUOHATBLHOM
JIeSITeIbHOCTH

Teopernueckue BOIpoch!
KauectBennslii ananus. [Ipeagmer 1 MeTO1bl KAYECTBEHHOI'O aHAIU3A.
I'paBumerpuuecknii Meton. CyIIHOCTH TpaBUMETPHUUYECKOro aHanu3a. Omnepanuu B
IpaBUMETPUYECKOM aHaJIU3e.
Ocaxnaemas u rpaBuMmerpuueckass (opmbl. TpeGoBanus k HUM. ['paBuUMeTpuyecKuit
¢axrop.
Jlnist yero nmpuMeHstoTcss MydenbHble eun? UTo 03HauaeT BhIPAXKEHUE: «IPOKAIUTH 10
IIOCTOSIHHOM Macchl»?

Turpumerpuueckue metoasl. CymHocts. Knaccugukanus. TpeboBaHus Kk peakusiM B
TUTPUMETPHH.

CnocoOsl u Meroabl TUTpoBaHMs. Croco0 NHUIETUPOBAHUS U OTAEIBHBIX HABECOK.
IIpsimoe TuTpoBanue. KocBeHHOE TUTPOBAaHUE: 3aMECTUTEIBHOE, 0OpaTHOE.
CrangapTHbIe U CTaHIaPTU30BAHHbBIE PACTBOPHI.
Kpusbie tutpoBanus. Ckadok TUTpOBaHUA. TOuka HKBUBAJEHTHOCTH M TOYKAa KOHIA
TUTpoBaHus. CrocoObl yCTaHOBJICHUSI KOHEYHON TOUYKH TUTPOBAHUS.
KucnorHo-ocHOBHOe TuTpoBaHHMe. TUTpoOBaHHE CHJIBHOM KHUCIOTHI (OCHOBA "HUS)
CWIBHBIM OCHOBaHMEM (kucinortoi). Bua kpuBoil TuTpoBanus. Pacuer ckaukoB




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

TUTpOBaHus. 3HadeHUs pH B TOUKEe S5KBUBAJICHTHOCTH.

TutrpoBanue cnaboro OocHOBaHUS (KHCIOTHI) CHIBHOW KHCIOTOH (OCHOBaHWEM). Bun
KpuBOM TuTpoBaHusa. Pacuer ckaukoB TuUTpoBaHMs. 3HaueHuss pH B Touke
9KBHUBAJIEHTHOCTH.

OKHCIUTENBHO-BOCCTAHOBUTEIbHOE TUTpOBaHUE. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIOTEHIM A, €r0 3aBUCUMOCTB OT IIPUPO/IBI OKUCINUTENS U BOCCTAHOBUTEIISA, TEMIIEPATYPHI,
KHMCIJIOTHOCTH cpenbl. YpaBHeHue HepHcra.

CymHocTs MeTOoa TepMaHraHaToMeTpuu. [Ipurorosnenue u cranaapTU3anus TUTPAHTA.
YcnoBus tutpoBanus. OnpeseneHne KOHEUHON TOUKH TUTPOBAHMUSL.
Komnnekconomerpuueckoe tTutpoBanue. Kommiekonsl. Komruiekcon 3 (tpuiion b) kak
OCHOBHOHM KOMIUIEKCOOOpa3yromuii pearent. [Ipumep ypaBHEHUS peaKIii.
IIpakTnyeckoe NpPUMEHEHHE KOMIUIEKCOHOMETPUYECKOIO THUTPOBaHMs (OIpeneIcHHe
MOHOB KaJIbLIUsl, MarHUS, JKeJIe3a).

OOmiast xapakTepUCTHKa 3JIEKTPOXUMHUYECKHUX MeToAoB. Ilpuposa aHamIUTHUECKOTrO
curHana. Knaccuduxanus 3nekTpoXuMH4ecKUX METO/IOB .

DneKTpoXUMHUEcKHe sueKu. IHINKAaTOPHBIN 3JIEKTPOJI M 3JIEKTPO] CPAaBHEHUSI.
SIBneHusl, BO3HMKAIOUIME MpPU MPOTEKaHWM TOKa (OMHYECKOE MaJeHHE HampsLKEeHUs,
KOHLEHTPAaLlMOHHAsI U KWHETUYecKas nossipusanus). [lonaspusanioHHble KpUBbIE U UX
HCIIOJIb30BAHNE B PA3JINYHBIX AIEKTPOXUMUYECKUX METOMAX.

[Torenumomerpus. Ilpsmas noreHuromerpus. PaBHoBecHbI nmorteHuuman. M3mepenne
noteHnuana. O6paTumMblie 1 HEOOPATUMbIE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CUCTEMBI.
[TorenumomeTpudeckoe TUTpoBaHue. MI3MEeHEHHE IIEKTPOJHOTO IIOTEHIIHANIA B IIPOLECCE
TuTpoBaHus. CriocoObl 00HAPYKEHHsSI KOHEYHOW TOYKHU TUTPOBAHUS; UHAUKATOPBI.
Bonbramnepomerpusi. OcHoBbl MeToja. OCOOEHHOCTH 3JIEKTPOXUMHUYECKOH SUSHKH.
Onextponsl. TeopeTHueckue OCHOBBI KJIacCHYEeCKOH monsporpaduu. YCTpOUCTBO,
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Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

JOCTOMHCTBA U HEJOCTATKU PTYTHOTO KaIlaloIEero MUKPOIJIEKTPOA.

XapakTtepuctuku Tnosiporpammbl. [lotennman momyBonHbL Juddy3noHHBI TOK.
3aBucuMoOCTh AU(PPY3MOHHOTO TOKA OT KOHIEHTPALMU JCTIONIApH3aTOpa: ypaBHEHHE
HNnbkoBuya.

AMIiepoMeTpruecKkoe  TUTpOBaHWE. BbpIOOp  yClIOBHE  aMIepOMETPUYECKOTO

TUTpOBaHUsA. Buael KpuBbIX TuUTpoBaHuA. IIpuMeprl NpakTUYECKOro NPUMEHEHHUS.
IIpeumymectsa aMIIEPOMETPUYECKOTO TUTPOBAHHUS nepexn IpsIMON
BOJIbTAMIIEPOMETPHEH.
Konnykromerpus. Teopernueckre OCHOBBI METOJA. DIEKTPOIPOBOJHOCTh PACTBOPOB
(ynenbHas, SKBUBaJEHTHAas). 3aBUCHUMOCTb 3JIEKTPOIPOBOJHOCTH OT KOHIIEHTpAlUU
JIEKTPOJIMTA B PACTBOPE. DIIEKTPOIIPOBOIHOCTh OECKOHEYHO pa30aBI€HHOIO PacTBOpa.
Konnykromerpruueckoe TutpoBanue. Bui KpuBbIX KOHIYKTOMETPHUUECKOIO TUTPOBAHUSI.
[Ipumepbl. OcoOOEHHOCTH U JOCTOMHCTBA METO/1a.
Crnekrpockonuueckue  Meroabl. OOmas XapakTepucTHKa U KiaccU(UKalMs.
ONeKTpOMarHUTHBIN crekTp. B3aumozeilcTBhe 3IIEKTPOMArHUTHOTO U3IYYEHHUS C
aHAJIM3UPYEMbIM BellecTBOM. YacTuipl, (QOpMHUpYIOIIME aHAIMTUYECKUNH CHUTHAI:
aTOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, MX MPOMCXOXKJIeHHE. B3anuMOCBS3b OCHOBHBIX
XapaKTEPUCTUK CHEKTPAIBHBIX JIMHUM C MPUPOJOHM U KOJIMYECTBOM BELIECTBA
(KauecTBEHHBIN U KOTMYECTBEHHBINH aHAIU3).

MonekynsipHass abcopOLIMOHHAsT CIEKTPOCKOMNUS: €€ CYIIHOCTb. (POTOMETpHUYeCKHid
aHain3. OCHOBHOW 3aKOH CBETONOIVIOIIEHHS, ONTHYECKAas IUIOTHOCTh, IPOIYCKAHHE,
MOJISIPHBIM  KOA((UIIMEHT CBETONOIIOIIEHUS. AJJIUTUBHOCTh CBETONOIJIOIIEHHS.
VYcnoBus cobnronenus 3akona byrepa-Jlambepra-bepa.

[Ipubopsr ans doromerpun u cnekrpodoromerpun. OCHOBHBIE Y35 TPUOOPOB IS
abCOpOLIMOHHBIX H3MEpeHUH. BpIOOp ONTUMANbHBIX YCIOBHH (OTOMETPUUYECKOTO
ornpenenenusi. CriocoObl OIpeesieHUs] KOHIIEHTPAIHH.
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OneHouHble CpeCTBA

OMUCCHOHHAsT CHEKTpocKonus. MouleKyisipHas JIIOMHUHECLIEHTHAs CIIEKTPOCKOIIHSL.
Knaccupukanuss  BHJOB — JIIOMHHECHEHIMH 110  HMCTOYHHMKAM  BO30YKICHHS
(XeMUITIOMUHECIIEHIINS, OMOIIOMUHECIICHIINS, AJIEKTPOJIFOMUHECLIEHIINS,
(OTOJIFOMUHECLIEHIIUS U AP.); MEXaHU3MY U JUIMTEIbHOCTH cBeueHus. PiyopecueHIus u
¢dochopecuenuns. Bwixox mromuHecueHuuu. 3akoH Crtokca - Jlommens, mnpaBuiio
3epkanibHOM  cuMmMeTpun JleBmmHa. ®DakTophl, BIHMAOLNIME HAa HHTEHCUBHOCTD
JMoMUHecHeHIIMU. KomnuecTBeHHbIH aHaIN3 JTFIOMUHECIIEHTHBIM METOJIOM.
PenTreHocnekTpaiabHble METObl aHaidu3a. PEHTreHOBCKHME CIEKTpbl. MexaHusm
BO30YXKJIEHUsI ~ BHYTPEHHUX  DJEKTPOHOB. (Cxema  3JIEKTPOHHBIX  IIE€PEXO0JI0B
PEHTIE€HOBCKOT'O CIIEKTpa. XapaKTepUCTUUECKOE PEHTTEHOBCKOE H3ilyueHue. Bropuunoe
(pyopecuieHTHOE) PpEHTIEHOBCKOE H3NydeHue. PerreHoduiyopecleHTHbI —aHamu3
(PDA). DHeprus uzmyyeHus.
.Beraucnure maccy pocopHoOil KHCIOTHI, HAXOJAILEHCS B pacTBOPE, €CIIU HAa TATPOBAHUE
9TOTrO pacTBOpa [0 MPUBEJEHHOMY HIKE ypaBHEHHIO peakuuu nouuio 20,00 mn 0,1 M
pacTBopa ruJjpoKcua HaTpusl.

o HsPOs + NaOH = NaHPO, +Hy0
Beruucnute pH pactBopa, nonydenHoro npu nobasienuu k20 mi 0,05 H pactBopa
NaOH 15 mx 0,06 H pactBopa HCI.
Msibsk (1) Bctpeuaercs B mpupose B BUJle MUHEpana kiayaetura. Ha turpoBanue
0,210 r muHepana u3pacxomosaHo 29,3 ma 0,052 pactBopa |, . Paccuuraiite

MaccoByio foito As,O, B oOpasiie.

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 3Hauenue pH nns pactBopa 1,9- 102 M pactBopa HNO:s.
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Kak BBIIOTHUTH KaueCTBEHHBIC pEaKIIMU Ha O0OHApyKEHUE HOHOB kene3a (2) u xenesa (3)
B pacTBOpe?

3anummTe pe3yabTaT U3MEpeHus: o0beMa pacTBOpa MATHAAIATh MUJUTWINTPOB , €CIIU
M3MEpEHUE MPOBOAMIOCH a) LMIMHAPOM C IOrpemHocTbio +1 My, 0) OropeTkoil ¢
norpemHocTbio +£0,01 ma?

Kakyro HaBecky aHaJM3MpyeMOro BeEIIECTBA - cold Mopa - ¢ MaccoBOW [OJICH
(NH4)2S04FeSO4-6H,0  paBuoit 0,9 HeoOXOAMMO B3STh I TPaBUMETPUYECKOIO
aHajM3a 4ToObl Macca BecoBOM GopMbl ocanka Fe;O3 Oblna paBHa 0,150 T ?

CocTaBbTe ypaBHEHUS PEAKIUi, COOTBETCTBYIOIIHE MEPBOMY M BTOPOMY CKAuyKy Ha
KpUBOH THTPOBAHHS PACTBOPA COABI PACTBOPOM COJITHOM KHCIIOTHI.

OIIK-2.2

BriOupaer  marematuueckue, (PuU3NUECKHE,
(bU3UKO-XUMHYECKHEe, XUMHUYECKHE METOIBI TS
peteHus 3a7a4 npodeccuoHaNTbHON
JIeSITETLHOCTH

[Ipennoxxurte MeTOA aHaIM3a CoJEpKaHUs KUCIOThI B pacTBOpE

[Tonp3ysich cipaBOYHBIMHU JaHHBIMHU, [TOJ00PATh MHIAMKATOP ISl KUCIOTHO-OCHOBHOTO
TUTPOBAHUSI PacTBOpPa KUCIOTHI, €CJIM CKAa4OK TUTPOBAaHUS HAXOIUTCS B npexnenax pH
4-7.5.

B uem 3akmtowaercs cyTh TIpaBUMETpHUYecKoro meroaa aHanuza? Kak mnposectu
OTpesieNIEHUE Cephbl ATUM METOAOM?

[Ipennoxurte MeTOA ONpEaEIeHUs KECTKOCTH BOBI.

Kakue cymecTByrOT METO/Ibl YCTPAHEHUSI MENIAIOIIETrO BJIMSHUS KOMIOHEHTOB? B uem
OHM 3aKJIFOYAOTCS?

MOXHO I OHpEeAeNuTh COJAEp)KaHHE B PacTBOpPE HMOHOB Meau (OTOMETPUYECKHM
METOA0M?

O0mwsacauTe MexanusM OydepHoro neiictBus. Kak ncnomnb3yrtorces OydepHbie cucTeMsl B
XUMHUYECKOM aHanuse?




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

UeM pyKOBOJICTBYIOTCS pH BeIOOpE ocaautens? [ToueMy KambIiuii OCaXIal0T 1eHCTBUEM
OKcajlaTa aMMOHUS, a He okcasnara HaTpusi? Kakum ocaautenem - pacteopom NaOH wim

NH;OH — OGosiee mpenmnodTUTENHHO OCAXKIATh THUAPOKCHUIBI XKelle3a W aTIOMUHUS 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 BIIAJICHUI, TPOBOAUTCS B (hopme 3aueTa (2 ceMecTp) U 3a4era ¢
orieHko# (3 cemectp).

3ayer Mo JAaHHOM JUCHUIUIMHE MPOBOAMTCS B YCTHOH (pOopMe IO BOTIPOCAM M3 CIIUCKA,
JIOBE/IEHHOTO JI0 CBEJICHUS CTYCHTOB, BOIIPOC MOXKET CO/EPKATh HEOOIBIIOE IPAKTUIECKOE
3a/laHue.

IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OHLCHKY «3a4YTC€HO0» CTYACHT II0JIYy4a€T, €CJIKM MOXKET IMOKa3aTb 3HAHU Ha YPOBHE
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HWHTCJUICKTYAJIbHBIC HABBIKH PCHICHUS IPOCTBIX
3aa4, MOXKET OaThb OLICHKY HPCHHO)KCHHOﬁ CUTyalllu.

— OHLCHKY «HE€3AYTECHO0» CTYACHT IIOJY4acT, €CJIM HE MOXKET IMOKa3aTh 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HE MOJKCT IIOKA3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus 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(hOpMHUPOBAHHOCTH KOMIIETEHIINH, BBICOKUN YPOBEHb 3HAHUI HE TOJIBKO HAa YPOBHE
BOCIPOM3BEICHUS 1 00bsACHEHUSI MH(GOPMAIIUU, HO U MHTEJIEKTYaJIbHbIE HABBIKU PEILICHUs
npo0JieM U 3a71a4:

® JacTCa KOMIIJICKCHAsA OIICHKA HpeHHO)KeHHOﬁ CUTyalluu,

¢ JCMOHCTPHUPYIOTCA FJ'IY6OKI/IC SHAaHUA TCOPETHUYCCKOI'O Marcpuajla U YMCHHC HX
MMPUMCHSATD,

® [IOCJICOO0BATCIIBHOC, MPABUJIBHOC BBIMOJIHEHUEC BCEX MPAKTUYCCKUX SaﬂaHHﬁ;

¢ YMCHHC 000CHOBAHHO M3JIaraTh CBOU MBICJIM, AC€JIaTh HeO6XOI[I/IMBIe BBIBOJbI.

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

® JacTCsa KOMIIJICKCHasA OIICHKa HpG}IJ'IO)KGHHOfI CUTyalllH,

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHUA TCOPECTUYCCKOTO MaTe€puala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HC3HAYHUTCIIbHBIC OI_I_II/I6KI/I, HCTOYHOCTHU

®  BBIIIOJIHCHUEC BCCX MPAKTHYCCKHUX 3az[aH1/1171; BO3MOHbBI CIAWHHNYHBIC OH_II/I6KI/I,
HCITPABIISICMBIC CAMHM CTYJCHTOM ITOCJIC 3aMCYAHUA IIPEIIOJaBaTCIIA;

® 3aTPpYAHCHHUA IMPU AHATUTUUYCCKUX OIICpaluiax, MCPCHOCC 3HAaHUI U YMGHI/If/'I Ha



HOBBIC, HCCTAHAAPTHLIC CUTYyallUuU.

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

® 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
3HaHuA He 6onee 20% TeopeTHUecKoro MaTepuana, JOMyCcKaeT CyIIeCTBeHHbIE OLTNOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MTPOCTHIX 3a71ad.

— Ha OIICHKY «HEey/10BJIeTBOpUTeJbHO» (1 6amt) — oOydaromuiics He MOXKET IM0Ka3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHCHUS HHPOPMALIUHU, HE MOXKET 1I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IMPOCTHIX 33j1au.



