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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CykaeHa u 0100peHa s peanusamuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTarypruu ¥ XMMHUYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. XapueHko

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yu4eOHOM Toly Ha 3aceaHuu Kapeapsl MeTauTyprui i XAMUYEeCKUX TeXHOJIOTUN

[Ipotokom ot 20 r. Ne

3aB. kadeapoii A.C. iapqemco

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanmszanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKUX TEXHOJIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

[Iporokom ot 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nporpamma nepecmotpena, o0cyxieHa u ogoopena s peanuszauuu B 2027 - 2028
y4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 . Ne

3aB. kadenpoii 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 COCTaB€ TOrO MJIM HMHOrO OOBEKTa MpHU pPELICHUH BBITYCKHUKOM 3a]a4
Oyny-miei npoheCCUOHATLHOM ACSITETLHOCTH;

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

JucuuiuinHa AHamuTHYeCKast XUMUS U (PU3MKO-XUMHUYECKUE METO/IbI aHAJIN3a BXOIUT B
00513aTeNIbYI0 YacTh YU€OHOT0 IIaHa 00pa30BaTENbHON MPOTrPAMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

®dusuka

Maremartuka

HcTopus XuMuM 1 XMMHUYECKOH TEXHOJIOTHH

OO6m1ast ¥ HeOpraHMU4eCKask XUMHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

Komongnas xumus

Opranuyeckas XuMus

be3onacHOCTh KU3HENEATEIBHOCTH

Y4eOHo-uccaenoBaTeNbeckas padboTa CTyIeHTa

VYuebHasg - HayyHO-HMcclenoBareibckas paboTa (MOoydyeHHEe IEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

Teopernueckne OCHOBBI XUMHUYECKOW TEXHOJIOTHUH TOILIIMBA M YTIIEPOJIHBIX MaTEPUAIOB

W3BneucHue u Hepepa60TKa XUMHWYCCKUX NIPOAYKTOB KOKCOBAHHA

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynprare OCBOGHMS JUCUMIUIUHBI (MOAYNS) «AHaATUTHYECKass XUMHA H
(UBUKO-XUMHYECKHE METO/bl aHadu3a» OOyJarolmuics JODKeH o00JaJaTh CIEAYIONUMU
KOMIIETEHIVMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

OIlK-2.1 Ucnone3yer  maremarmueckue,  (usmueckue,  (HU3NKO-XMMHUECKUE,
XUMHAYECKHE  METOABl Ul  pelleHus 3agad  IpogecCHOHaIbHON
JEeSITeIbHOCTH

OIIK-2.2 BreiOupaer  MaTemaTHueckue, ¢buznueckue, (bU3UKO-XMMHUYECKUE,

XUMHUYCCKUC MCETOJbI JJIA pelICHuAd 3aaad HpO(i)CCCHOH&HBHOfI
JCATCIIBHOCTH




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 21,4 akaj. 4acoB:
— aynuropHas — 20 akaj. 4acos;
— BHeaynuTopHas — 1,4 akaJ. 4acos;

— caMocTosiTenbHas pabora — 186,8 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTeCcTaIiK - 3a4€T, 3a4YET C OLECHKOM

AynutopHast ) =
KOHTaKTHas paboTta E 3 ®dopma TeKyILero
Pazzen/ Tema 2, (B axaz. acax) E E‘ Bux . KOHTpOJIA Kon
[ — = g O | CAMOCTOSATEINLHOH | yCNeBAEMOCTH 1 KOMITETEHIIHH
2 £ paboTs MIPOMEKYTOYHOM
Tex. mab. | TpaKT. zZ'9 aTTecTalyy
3aH. | 3aH. | O &
1. 1. AHanuTHuecKasi XUMHS
CamocrosTensHOe
n3ydeHue
yueOHO u
HAYYHOM CobecenoBanue,
JIUTEPATypPHI. TECTHPOBaHUE
1.1 KauecTBeHHBIN aHATU3 0,5 15,4 Ionroroska K Homaumsi OlIK-2.2,
cobeceIoBaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTHPOBAHHUIO, pabo-Ta Nel
Beinonnenue 3auer
JOMAaIIHEH KOH-
TPOJILHOM pPaboThI
Nel
CamocrosTenpHOE
U3y4yeHue
yaeOHOU 1
HAYYHOM CobecenoBanue,
JATEPaTypPHL. TECTUPOBAHHE
1.2 I'paBuMeTpUYECKUT aHAIN3 1 23 Toaroroska x Homanmsis OlIK-2.2,
1 co0eceI0BaHMmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHMUIO, pabo-ta Nel
Beimonnenne 3ager
JIOMaIHe KoH-
TPOJILHOM paboTHI
Nel
CamocrosTenpHOE
U3y4YCHHE
yueOHOI u
1.3 TutpuMeTpHUecKuil aHaIN3. Hay4HOU CobecenoBanue,
KucioTHO-0CHOBHOE TUTPOBAHUE JIATEPaTypHL. TECTUPOBaHHE
OKHCITUTENHHO-BOCCTAHOBUTEIILHOE 25 l6/2.411 40 [Moaroroska k Jomarusis OIlK-2.2,
TUTPOBAHUE ' > co0eceloBaHHIO, | KOHTPOJIbHAS OIlK-2.1
Komnnexkconomerpuueckoe TECTUPOBAHMUIO, pabo-Ta Nel
TUTPOBAHUE BeimonHeHne 3ager
JIOMaIHe KoH-
TPOJILHOM PabOTHI
Nel




CaMocTosATeIbHOS

H3yuYCHHE
1.4 Craructuyeckas o00paboTka 15 yqeGHOHVH Cobecenosanne | OIIK-2.1,
pe3yJIbTaTOB aHATU3a Hay*Hom 3auer OIlK-2.2
JIATEPaTypPhIL.
[ToaroroBka
co0eceI0BaHMIO,
HUroro no pasaeny 4 (6/2,41 93,4
Uroro 3a cemectp 4 16/2,41 93,4 3a4ET
2. 2. OU3NKO-XUMHUYECKHE METOJbI
aHaIM3a.
CaMocTosTeNbHOE
H3yUYCHHE
y4eOHOI
HAYYHOM CobecenoBanue,
JIATEPaTypPhIL. TECTHPOBaHHE
2.1 Bsenenue. Kiaccuduxanus 05 4 IToaroroBka Jlomarssist OIIK-2.2,
METOJIOB ' cobece/IOBaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTHPOBAHHUIO, pabo-Ta Ne2
BoinmosHenune | 3a4er ¢ OlCHKOU
JTOMaIIHeH
KOHTPOJIbHOU
paboTer Ne2
CamocTrosTenbHoe
U3y4YeHUE
yueOHO# 1
HaY4YHOU CobecenoBanue,
JTUTEPATYPHI. TECTHPOBaHHE
2.2 DNeKTPOXUMHUYECKHE METO]IbI 15 | 301 204 IToaroroBka k JlomMarnnusis OIIK-2.2,
) )
aHaJIn3a. cobece10BaHmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHMUIO, pabo-Ta Ne2
Brmonaenune | 3aueT ¢ omeHKOM
JIOMaITHei
KOHTPOJBHON
pabotbr Ne2
CaMocCTOsTENbHOE
U3y4YeHHE
yaeOHOI 1
HAYYHOM CobecenoBanue,
JIUTEPATYPHI. TECTHPOBAHHE
2.3 CrnekTpOoCKONHYECKHE METO]IbI [Noaroroska k Jlomarusis OI1K-2.2,
15| 321 30
aHanau3a co0eceI0BaHMmIo, KOHTPOJbHASI OIlK-2.1
TECTHPOBAHMUIO, pab6o-ta No2
Brmonaenne 3a4eT ¢ OLEHKON
JIOMaIHei
KOHTPOJIbHOU
pabotbr Ne2
CaMoCTOsTENbHOE
U3y4YCHHE
yueOHOI u
Hay4HOH CobecenoBanue,
JIUTEPATYPHI. TECTHPOBAHHE
24  Meronsl  pasgeieHus W 05 39 ITogroroBka k JlomarnHss OIIK-2.2,
KOHIICHTPUPOBAaHUS ' co0eceloBaHHIO, | KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHUIO, pab6o-ta No2
Brimonaenne 3ayer ¢ OleHKOU
JIOMaITHen
KOHTPOJIbHOU
pabotsr Ne2
Hroro no pazaeny 4 | 6/411 93,4
Hroro 3a cemectp 4 | 6/41 93,4 320




HTtoro no aucumiuinHe

12/6,4

186,8

3a4eT, 3a4eT C
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
PEe3yJIbTATOB C UCTIOIH30BAHUEM CIICIUAIU3UPOBAHHBIX IPOTPAMMHBIX CPE/I.

3. HudopmannoHHO-pa3BUBAIOLIME TEXHOJIOTUH, HAIpaBlIE€HHbIE HAa (OpPMUPOBaHUE
CHC-TEeMBbl 3HAHWH, 3allOMHHAHWE W CBOOOJHOE omepupoBaHue UMH. llpum camocrosTerpHOM
U3yde-HUU JIUTepaTypbl IMPUMEHEHHE COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA i
CaMOCTOSI-TETIbHOTO ~ TOTIOJIHEHHWSI 3HAHWW, BKIIOYas HCIOJb30BAaHHE TEXHUYECKHX U
3JIEKTPOHHBIX CPEACTB MH(POPMAIUH.

4. JlesTeNbHOCTHBIE MPAKTHKO-OPHEHTUPOBAHHBIC TEXHOJOTHH, HAINpPaBJICHHBIE Ha
(dbopmHpoBaHUE CUCTEMBI TPO(PECCUOHATBHBIX MPAKTUYECKUX YMEHUH NPHU pa30d0ope KOHKPETHBIX
CUTyalluid, OCHOBAaHHBIX Ha TIPAKTHYECKUX NpPUMEpax, OOECICUNBAOIINX BO3MOXKHOCTh
Ka4eCTBEHHO BBIIOJIHATH NPO(ECCHOHANBHYIO AEATEIbHOCTb.

5. Pa3BuBaromme mnpoOIEMHO-OPHEHTUPOBAHHBIE TEXHOJOIHH, HAaIlpaBJICHHbIE Ha
dopMH-pOoBaHME U pa3BUTHE MPOOJIEMHOrO MBIIIJICHUS, MBbICIUTEIbHON aKTUBHOCTH,
CHOCOOHOCTH BH-I€Th M (OPMYIHPOBATH MPOOJIEMBI, BHIOMPATh CHOCOOBI M CPEACTBA IS MX
pereHus.

6. MHTepakTUBHBIE TEXHOJIOTHUHU: KOJUIEKTUBHOE OOCYKIEHHE KaKoro-iubo CIIOPHOTrO
BOTIPOCA, MPOOJIEMBI, BBISABICHHE MHEHHH B Tpymie. M3moxkeHne mpobieM W MX COBMECTHOE
pelIeHue.

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecreuMBaloIIUe B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yuyaeMbIX, CO37aHHe HEOOXOIMMBIX
yC-JIOBUH JIJIs1 pa3BUTHS UX HHIMBUIYAJIBHBIX CITOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYeHMsI peau3yloTcs B
pe-3y/bTaTe MHAWBUYAIBHOTO OOIICHUS MPEToIaBaTeNs U CTYICHTA.

Peanun3zanus Takoro noxo/1a OCyIECTBIISETCS CIEAYIOLUIMM 00pa3oM:

1. Pacnpenenenue tem pedeparoB ( BXOAUT B JOMAIIHIOW KOHTPOJBHYIO PaboTy) ¢
YUYETOM IOKETaHUHM CTYJeHTOB, TEMAaTUKU UX HAYYHBIX UHTEPECOB U T.II.

2. IToaroroBka cryaeHTaMu (POPMBI OTIETHOCTH CAMOCTOSTEIILHOM paboTHI (pedepar).

3. OO6cyxJeHHe BBIIOJHEHHOTO JOMAIHEro 3aJaHusi MpHU coOeceloBaHUM M clade
3aueTa.

6 YueOHO-MeTOqHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 00ecnedeHue TUCIUIIHHBI (MOTYJIs1)
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E.B., Hlunynsa A.H. - Mocksa :Ctl'ay "Arpyc", 2017. - 59 c.: ISBN - Tekct : 37eKTpOHHBIH. -
URL: https://new.znanium.com/catalog/product/976652

7. BacunmweB B. II. Anamutuyeckas xumus : ydeObnuk : [B 2 kH.]. Ku. L.

~— o I~ v
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ctep. - M. @ [Ipoda, 2003. - 367 c. : un. - (Beicmiee obpazoBanue). .- TEKCT :HEMOCPEACTBEHHBI.
50 mT.

Bacunse B. II. Ananutmueckas xumus [Tekcr]| : yueOnuwk : [B 2 kH.]. KH. 2.
dusuko-xuMuyeckre Meto sl ananusa / B. I1. Bacunbes. - 4-¢ uzs., crep. - M. : JIpoda, 2004. -
383 c. : ui. - (Beicmiee obpazoBanue). - Tekct :HenocpeacTBeHHbIi. 121 mir.

B) MeToauyeckne yKazaHus:
1. KpeuioBa, C. A. Anaiutnueckas xumus. KoaudecTBEHHBIE METOJbI XHMHUYECKOTO
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. M. Kocruna, U. B. Ilonypko ; MI'TY. -

MarauTo-ropck X MITY, 2017. - 115 «c. : Wi,  TaOJ. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131
778/2709.pdf&view=true . - MakpooObekT. - TekcT : 3IeKTpOHHBIH. - MMeeTcst medyaTHbIH
aHaJIor.

2. KpoeutoBa, C. A. IlpakTudeckoe pPyKOBOJCTBO IO (PH3UKO-XUMHUYECKUM METOAaM
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. M. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruauto-ropck @ MITY, 2014. - 1 osgekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true - MakpooOBEKT. - TEKCT : 3JICK-TPOHHBIH.

3. KocruHa, 3. . Tutpumerpuueckue METO/bI aHanusa:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHUE  YyueOHOe
nocobue / 3. U. Koctuna, C. A. Kpsuiosa, U. B. [Tonypko ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 63 c. X WL, TaOJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1232.pdf&show=dcatalogues/1/1122
446/1232.pdf&view=true = - MakpooObeKT. - TeKCT : IIeKTPOHHBIA. - MMeeTcs medyaTHbIN
aHAaJIOT.

4. Mla6anun, E.M. PentrenodnyopecuenTHblii MeTon ananusza [TekcT]: MeTon. ykas. K
nab.padore/ E.W.Ilabammn, C.A. KpsuioBa - Marauroropck: W3n-Bo Marautoropck.
roc.texH.yH-Ta uM.I".1. HocoBa, 2014. — 9 c. - TekcT :HenmocpeACTBEeHHBIH.

5. Xpomarorpaduueckuii ananu3 : ydyeOHoe mocobue / E. C. Maxorkuna, H. IO.
CseunukoBa, M. B. Illy6ouna, B. 1. CeicoeB ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
sanektpoH. onrt. guck (CD-ROM). -  3Barm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true - MakpooObekT. - Tekct : anekrponusiid. - ISBN 978-5-9967-0967-0. -
Csenenus noctynusl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneuenne

Haumenosanwue I10 Ne norosopa Cpok aeicTBus JTUIIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional
7Zip cB000JTHO pacnpocTpansemoe [10 0OECCPOYHO
FAR Manager cB00OTHO pactpocTpansemoe [10 0OECCPOIHO
Bpaysep Yandex cB000HO pacnpocTpansemoe 110 0OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIKa
DnexkTpoHHas 0a3a mepuoaUUecKuX m3manuii East View
Information Services, OO0 «MUBHUC»

https://dlib.eastview.com/
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Harmmonanbuasa
UH()OPMAIIMOHHO-aHATTUTUYECKAsT URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccUUMCKUMM  MHJIEKC
ITouckoBas cuctema Axamemust Google
(Google Scholar)
Wudopmannonnas cucrema - Eamnoe
OKHO J0oCTyna K HH(MOPMAIMOHHBIM
DNEeKTPOHHBIE PECypchl  OMOIMOTEKU
MI'TY um. I'.11. HocoBa
YHuBepcuteTckas nH(popMaIrmoHHas
cuctema POCCHJI

9 MaTepHa/IbHO-TEXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

MatepuaabHO-TEXHHUECKOE 00eCTieYeHNe TUCIIUTUTHHBI BKITFOYACT:
VYyebHble ayTuTOPUH TSl TPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA
MynsTuMeAnHbIE CPEeICTBA XPAaHEHUS, TIepeauu U MpeCTaBIeHUs HHPOPMAIIHH.

VYyeOHast ayauTopus AJis IPOBEAEHUS JIa0OpaTOPHBIX padoT:

Xumuueckas 1a00paTopusi.

XuMudeckas Mocyja, peakTHBBI, Bechl JlabopatopHbie paBHOIuieune BJIP-200, Becwr
anexkTponHsle nabopatopusie BK-300, HwuskoremmepaTypHas nabopaTopHas 3JIEKTPOIEYb
SNOL10/10, snektporeus conporunieHus kamepHas nadoparopnas CHOJI 10/10, maruuTHbIC
METIaIKH, 3. [LTUTKH.

VYyeOHast ayauTopust AJis IPOBEAEHUS JIa0OPATOPHBIX padoT:

Jlaboparopus ananutuyeckod xumuu. HMonomep ynuB. OB-74, pH-merp pH-150M
pH-metp Oxkcmept-pH, Komopumerp ¢/am. ogaon. KOO-YXII 4.2, Konnmykromerp K-1-4,
Memanka wmarnutHas [19-6110 ¢ momorpeBoM, Chektpodotomerp [19-5300 BH,
Tepmocrtat/tepm.Bucko3um.aedt. mo ['OCT 33-2000, Turparop ATII-02 aBTOMaTHuUecKuid,
Tutparop nabopaTtopsblii BeicokodacToTHbIM TB-6J11, Anmapar APHII-IIXII , Llentpudyra
naboparopras OITH-8, Becs BJIP-200(;1aboparopasie) paBHorul., Beck anekrporasie BK-300,
AxBaauctusuarop 12-4.

VY4eOHble ayaUTOPUM AJIsl TPYHIOBBIX M WHAMBUIYaAJIbHBIX KOHCYJIbTAllUM, TEKYILEro
KOHTPOJIS U TPOMEKYTOUHOM arTecTannu Jlocka, yueOHbIEe CTOJIBI, CTYIIbSI.

VY4yeOHble ayAUTOpUHU JIsi CaMOCTOATENIbHOW paboThl oOywaromuxcs IlepcoHanbHble
kommbioTepsl ¢ makeroMm MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTHUYECKOrO OOCITYKMBAaHUS Yy4eOHOTO
000pyI0BaHUSA:

IIpenaparopckas JMCTHIUIATOP, METOAWYECKHE yKa3aHHs 10 JUCLUIUIMHE, y4yeOHbIe
nocoOusi, TIaHbl JabOpaTOPHBIX paboT, XypHAI MO TeXHUKe Oe3omacHocTH. Cremnmaxu ais
xpaneHus. JlabopaTopHslii cTon. MHCTpyMEHTHI IS pEMOHTA U BCIIOMOTaTeNIbHbIE MaTEPUAIIbI.
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[Tpunoxenue 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

BOI’IpOCbl K KoJLloKeuymam u sademam

«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, H30MPATEIHLHOCTh U CHIENU(DUIHOCTD AHATUTHYECKUX PEaKILUi;
npejen ooHapykeHul (MUHUMalbHAs! KOHIIGHTpAIlHsl, 0OOHApY>KUBAEMbIi MUHUMYM,
npenenbHoe pa3daBlieHuUE),

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 dJIeKTpoiuTa. MorHas cuna pactBopoB. ConeBoii d¢dekr. Brusaue
n30bITKa OJHOMMEHHBIX HOHOB U cOJIeBOro 3¢ (dekTa;

JIPOOHOE OCAKICHHCE;

COOCaXKJIeHUE IpUMeceit;

OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE MPOLIECCH] B KAUECTBEHHOM aHAJIN3E;

METO/Ibl MACKHPOBKH, pa3/ieJIeHHs U KOHIEHTPUPOBAHHUS,

cnenu(pUIHOCTh AHATUTHYECKUX PEAKIINN;

JIpOOHBIN U CHCTEeMaTUYeCKHUIl aHATN3;

IPYNIOBbIE PEAareHThl U TPEOOBAHUS K HUM;

JiefieHre KaTHOHOB Ha aHAJTMTUYECKUE IPYTIIBI

YaCTHBIE PEaKIIUH.

" I'paBUMeETPHYCCKUI AaHATU3)

1.

Hown

o N

CymHOCTbh TpaBUMETPUUYECKOTO aHaIN3a. MeToibl, UCTIOIb3yEMbIE B TPABUMETPUH :
OCaXICHHE, BBIIECICHUE, OTTOHKA.

Ocaxnaemas u rpaBumeTpudeckas GpopMmel. TpeboBanus k HUM. ['paBumerpuueckuii paxrop.
OcHOBHBIE 3TaIlbl TPaBUMETPUYECKOTO aHanu3a. [IpenmyiecTsa 1 HEIOCTaTKU METO/1A.
TpeboBanusi, mpenbsBIsieMble K ocazkaMm. BeiOop BenMunHbl HaBeCKH, ocanuTens. Pacuer
o0bema ocaautens. [Ipoba Ha MOMTHOTY OCaXKAECHUS.

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 CJIOBHUS
OCaXJIEHUS KPUCTAJUIMYECKUX M aMOP(HBIX OCaIKOB.

[Tpy4anHBI 3arpsI3HEHUS 0OCAJKOB: COBMECTHOE OCaXICHUE, COOCAKICHHE, ITOCIEAYIOIEe
ocaxkaieHue. Busbl coocaxeHus: ancopOIus, OKKIII03Us, H30MOP(HHOE COOCAKICHUE.
CriocoObl yMEHBILIEHHS COOCAXKAECHUS.

@uIbTpOBaHNE, IPOMBIBAHKE, BEICYIIIMBAHUE, TPOKAJINBAHNE OCAIKA.

Omnpenenenue cepbl TPaBUMETPUYECKUM METOIOM.

Boruncnenus B rpaBUMETPUUYECKOM aHAJIU3E.

"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 YIKBUBAJIEHTHOCTU. CTaHIAapTHBIE U CTAaHJAPTU30BaHHBIC
pactBopbl. PUKcaHal.

Mertonbl TUTpUMETpUUEcKOro aHanusa. Kinaccugukanus MeTo10B:

10 TUITY TPOTEKAEMBIX peaKlui (KUCIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIIJIEKCOHOMETPUUYECKOE, OCaIUTEIILHOE).

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

KpuBble TUTPOBAaHUA B KUCIOTHO-OCHOBHOM MeTOJIe. B KakuX KOOpAMHATAX CTPOSIT, TOUKA
HKBUBAJIEHTHOCTHU, CKa4OK TUTpoBaHus. Pacuer pH. 3aBucUMOCTh CKayka TUTPOBAHUS OT
pas3InYHbIX (PAKTOPOB.

WNHanMKaTophl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. BriOOp nHAMKATOpOB. HAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO JIM COBMAACHUE TOYKH TUTPOBAHUS U KOHEUYHON TOUKH
TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KMCIOT 1 MHOTOKUCIIOTHBIX OCHOBaHHM

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

Omnpenenenue coiepkanus UIEI0OUX U KapOoHaTa HaTpHsI IPU COBMECTHOM IPUCYTCTBUU B
pacTBope.

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

« OKHCINTENBLHO-BOCCTAHOBHTEJIBHOE THTPOBAHUC»

1.

&

OKHCTUTENbHO-BOCCTAHOBUTENbHOE TUTpOBaHHEe. OCOOCHHOCTH  peakUuid OKUCICHHS
-BoccTaHoBIIeHUS. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN MMOTEHIINAI., €T0 3aBHCUMOCTD OT
OPUPOABI OKHUCIUTENS] ¥ BOCCTAHOBHUTEINS, TEMIEPATypbl, KUCIOTHOCTH CPEHbI.
YpaBHeHue HepHcra. Ornpenenenue HAaIMpaBJICHUSA peakuui
OKHCIICHUSI-BOCCTAaHOBJICHHUS.

TpeboBaHMsI K OKHCIUTEIHHO-BOCCTAHOBUTEIHLHBIM PEAKIHMSIM, HCIIOIB3YEeMBIM B
TUTPUMETPUUECKOM aHalin3e. MeTo/Ibl OKUCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS
B XMMUYECKOM aHanu3e. TUTPaHTHI.

KpuBast TurpoBanusi. CKayoK THUTPOBAHUS, €r0 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
TuTtpoBanue cmeceil okuciauTenen (BOCCTAaHOBUTENECH ).
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE MHANKATOPHL. TpeOoBaHUs K MHAUKATOPAM.
besunaukaroproe tutpoBanue. CyIIHOCTH MeTOAa MepMaHTaHaToMeTpuu. Kakwue
BEIIIECTBA MOKHO OIPEEITh METOA0M NepMaHranaToMeTpun? Kak onpenensercst KoHell
TUTPOBAHHUS B TIEPMAHTaHATOMETPHH?

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 coequHenusi. OCHOBHBIE MOJI0KEHHS] KOOPAUHALMOHHON TEOPHH.
CtpoeHue KOMITJIEKCHBIX COSIMHEHUH.

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



~

9.

10.
11.
12.
13.

14.

Jucconuanus KOMIUICKCHBIX COCIMHEHHH. Y CTOMYNBOCTL KOMILIEKCOB. KOHCTaHTBI
HECTOMKOCTU U YCTOMYUBOCTH.

Komriekconomerpuueckoe TutpoBanue. KomruiekcoHbl. TpeGoBaHMS K peaKIUsIM
KOMILUIEKCOHOMETPUYECKOTO TUTPOBAHMS

DakTOpBI, BIUSIONINE HA IPOIECC KOMILIEKCOOOpa3oBanus. DPPEeKTUBHAS KOHCTAHTA
YCTOMYUBOCTH.

KpuBble KOMILUIEKCOHOMETPUYECKOTO TUTpOBaHusA. Pacder. MaKkTOpBI, BIUSIOLUE HA
BEJIMYMHY CKauKa TUTpOBaHUA. BrnusHue pa30aBineHus pacTBopa Ha BEJIMYUHY pPM.
CriocoObl 0OHApYKEHUST KOHEYHOM TOYKH TUTPOBAHUS. METaINIOMHIUKATOPHI.
MeTo1pI KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS : IIPSIMOE, 00paTHoe,
BBITECHUTEILHOE U KOCBEHHOE.

[IpsiMmoe u oOpaTHOE TUTPOBAHKE KATHOHOB aTtoMUHMS pacTBopoMm DJITA.

VYcioBHs TUTPOBAaHMS CMECH KATUOHOB B OJIHOM QJIMKBOTE.

[IpyrunHa MHAMKATOPHBIX MOTPEUTHOCTEN MTPU KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUH.
OrnpezienieHne KeCTKOCTH BOJIbl KOMILIEKCOHOMETPUYECKUM METOIOM.

Omnpenenenre METaIJIOB B pacTBOpax (ypaBHEHUS PEaKIlHil, yCIOBUS ONpeaeacHus,
WH]JIUKATOpP).

Crarucruyeckasi 00padoTka pe3yibTaTOB aHAJIM3A

1. [TpuBenuTe KIaccu(pUKAIUIO MTOTPEITHOCTEH H3MEPEHHS IO CIIOCO0Y MX
BBIPKEHUS.
2. [TpuBenuTe KIaccu(HUKAUIO OTPEITHOCTEH 110 XapaKTePy BBI3BIBAOIINX X
IPUYHH.
3. Kak 3aBHCHT OTHOCUTENBHAS TOTPEUTHOCTh U3MEPEHHUsSI 00bEeMa 10 OIOPETKE OT
BEJIMYMHBI U3MepsieMOoro oobema?
4. Kak 3aBHCHT OTHOCUTETIBHAS MOTPEITHOCTH B3BEIIUBAHMS HA AaHATUTUIECKUX
Becax OT BEJINYMHBI HABECKU?
S. Uro Takoe cpenHee apuMeTHIeCKOe 3HAUCHUE H3MEPSIEMON BEIIMYUHBI?
6. Kakumu npudrHamMu BbI3BaHbI CICTEMaTHYEeCKHe, CllydaiiHble U TpyObie
MOrpermHocTu?
7. Yro Takoe NpaBUILHOCTh U BOCIIPOU3BOJMMOCTbD SKCIIEPUMEHTAIBHBIX JAHHBIX ?
8. Kaknmu cioco6amMu MOYKHO YMEHBIIUTh CHCTEMATHYECKYIO TIOTPEIIHOCTD:
TUTPOBAaHMS, B3BEIIMBAHUS, OCAXICHHUS U IPOMBIBaHUS 0Ca/IKOB, KATMOPOBAaHUS
MEpHOH nocyabI?
9. Kakumu cTaTucTHYECKMMU XapaKTepUCTUKAMHU OIIpeeNIeTCsl caydaiiHas
MOTPEIIHOCTH?
10. Yro Takoe CTaHIapTHOE OTKJIOHEHUE OT/IEIbHOTO U3MEPEHUs?
11. Kak mone3ysice Q — KpuTepreM, MOXXHO OOHAPYKHUTH TPyObIe TOTPEITHOCTH?
12. UYro npencTaBisOT cOO0M cTaHAapTHBIE 00pa3Iibl U JUI YEro UX UCIIONb3YIOT?
IKeTpaKkuus
1. OCHOBHbBIE 3aKOHBI 1 KOJIMYECTBEHHBIE XapPAKTEPUCTUKH.
2. 3akoH pacnpeaenenus. KoHcraHTa pacnpeneneHust, KoOOQQHUIMEHT pacrpeIeeHusl.
Knaccugukanus 3KcTpakIIMOHHBIX MTPOIIECCOB.
3. CriocoObI OCYIIECTBIICHHUS IKCTPAKITUH.
4. [IpakTHyeckoe UCIOIb30BaHHE.
S. Paznenenue 21eMEHTOB METO/IOM SKCTPAKIIHH.
6. OcHOBHbBIE OPraHUYECKUE peareHThl, UCIOIb3yeMbIe ISl pa3/IeIeHUs DJIEMEHTOB

MCTOOOM 3KCTPAaKIIUH.



7. CenekTuBHOE pa3/ieieHue JIEMEHTOB METOJOM 0I00pa OPraHUIYeCKUX
pactBopuTeneid, n3meHenue pH BoHOM (a3bl, MACKMPOBAHUS U IEMAaCKUPOBAHHS.

8. [TpuGops! A7 SKCTPAKIHH.

Xpomarorpagus

1. Omnpenenenue xpomarorpadum.

2. [ToHsITHE O TOABMKHOW M HETIOABM)KHOH (ha3ax.

3. Krnaccudukanus METo 0B MO arperaTHOMy COCTOSIHUIO MOJBM)KHON U HETOJBUKHON
¢a3, Mo MexaHU3MY pa3/esIeHHs], IO TEXHUKE BHITOTHEHHUS.

4, Crioco0bI TTosTydeHust XpoMmaTorpamm ((GpOHTAIbHBIN, BEITECHUTEIBHBIN, STFOSHTHBIH ).

S. OcHoBHBIE TapaMeTpsl XpoMaTorpammbel. OCHOBHOE ypaBHEHHE Xpomarorpaduu.

6. CenextuBHOCTh U 3(PPEeKTUBHOCTH Xpomarorpaduyeckoro paszjaencHus. Teopus
TEOpeTUYEeCKUX Tapenok. Kunernmueckas Teopus. Paspemenue kak —akrop
ONTUMHU3AIMU XpOMaTOrpaduyecKoro npoiecca.

7. KauecTBeHHBIN U KOJIMYECTBEHHBIN XpoMaTorpaduIecKuii aHamus.

8. I"azo-xuakoctHas xpomarorpadus. Annaparypa. [logroroska k padote. JleTekTopHbIe
cucrtemsl. [IpumeHenue.

9. Bo3mokHOCTH XpomaTorpaduu  Kak JUIst pa3fesieHus], TaK 1 IS aHAJIM3a BEIIEeCTB.

«Puznveckune u (1)1/[31/11(0- XUMHYECKHueE (I/IHCTPYMQHTaJ'II)HLIe) METO/JAbI aHAJHU3A»

CHCKTpOCKOHH‘leCKHe METO0/JbI AaHAJINU3Aa

1.

OO0mas xapakTepucTUKa U Kilaccu(uKaiys CIeKTpaJbHbIX METOJOB aHanu3a (1o MpHUpoje
YacTHIl, B3aUMOJICHCTBYIOIIMX C M3JIyYeHHEM (AaTOMHBIE, MOJEKYJSIPHBIE); XapakTepy
npoiiecca (a0COpOIIMOHHBIE, SMUCCUOHHBIE); AUANIA30HY 3JIEKTPOMATHUTHOTO U3ITy4eHUS).
ATOMHBIE M MOJIEKYJISIPHBIE CIIEKTPbI, UX MPOUCXOXKIEHUE, BUJI 1 OCHOBHbIE XapaKTEPUCTUKH.
Cnexmpur amomog. OCHOBHbIE M BO30YX/JEHHBIE COCTOSIHUS AaTOMOB, XapaKTEpUCTHKH
COCTOSIHUI. DHepreTudyeckue Iepexoibl, IpaBuia oTOopa. BeposTHOCTH 53IEKTPOHHBIX
MEPEX0/I0B ¥ BpEMEHA )KU3HU BO30Y>KJIEHHBIX COCTOSTHUM.

XapaKkTepUCTUKN  CIEKTPAIbHBIX JIMHWK: TIOJIO)KEHHWE B  CHEKTpe, WHTEHCHUBHOCTH,
noiymmpuHa. [[puarHb yIupeHus CrieKTpaabHbIX JTHHUH.

Cnexmpol  monekyn; MX OCOOEHHOCTH. CXeMbl 3JEKTPOHHBIX YPOBHEW MOJIEKYIIBI.
DJeKTpOHHbIE, KoyiebaTenbHble U BpallaTelbHble CIEKTPhl MOJEKYJ. 3aBUCUMOCTb BHJA
CIIEKTpa OT arperaTHoro COCTOSIHUS BEIIECTBA.

AGCOpOIIOHHAs CIIEKTPOCKOIIHUS: CYIIIHOCTh U 0COOEHHOCTH Hanbosiee pacpoCTPaHEHHBIX B
aHAJTUTHYECKOW TpakTuke MeToJoB. dortomerpmueckuit anamu3.  OCHOBHOHM 3aKoH
CBETOMOTJIONIEHHS, ONTHYECKasl TIUIOTHOCTh, TIPOITYCKaHHWEe, MOJSPHBIA KOA(PPHUIHESHT
CBETOIOIJIOMEHUS. AITUTUBHOCTD CBETONOIJIOIIEHUS.

VYcenoBust cobmonenus 3akona byrepa-JlamOepra-bepa. I'maBHbIE TPUYUHBI OTKJIOHEHHS OT
OCHOBHOTO 3aKOHA CBETOMOTJIOUICHHS (MHCTPYMEHTAIbHBIE U (PU3UKO-XUMHUYECKHE).
Knaccugukarnus anmapatypsl ¢ TOYKH 3peHHUsI criocoda MOHOXpomatuzaiuu ((HhoTomeTpsl,
cnekTpodoToMeTphl). BpIOOp OnNTHManbHBIX YCIOBUN (POTOMETPUYECKOTO OIpe/eIeHusl.
Crioco0b! onpeiesieHns] KOHLEHTPAIMK BEIECTBA B MPAKTUKE (POTOMETPUUECKUX U3MEPEHUIL:



METOJI TPayupOBAHHOTO TpaduKa, METOI 100aBOK. JI0CTOMHCTBA M HEJJOCTATKH KaXKIOTO U3
HuX. Pacuetsl B poTOMETpHUECKOM aHANIU3E.
9. Omnpenenenue menu MeTogoM nuddepeHIHaTbLHON HOTOMETPHH.

JliloMuHecHIeHTHBINA aHAJIN3

1. KaxkoBa nmpupo/ia JJIOMUHECLIEHTHOT'O U3JTy4eHUS?

2. Uem 00bsCHAETCS CMEIICHUE MaKCHUMyMa CIIEKTpa JIIOMUHECIICHIIUY B 00J1aCTh
OOJBIINX JJTMH BOJH 110 CPABHEHHUIO CO CIIEKTPOM IOTJIOIICHUS?

3. Ha yem ocHOBaH KaueCTBEHHBIN JIIOMUHECIIEHTHBIA aHan3? Kak npoBoast
KaueCTBEHHBIC OMPEICTICHUSI METOIOM JIFOMUHECIIEHIIUN?

4. OT 4ero 3aBUCUT MHTEHCUBHOCTh JIFOMUHECLIEHTHOIO n3irydeHus1? Kak oHa cBsizaHa ¢
KOHIICHTpalueun?

5. DHepreTU4ecKuii 1 KBAHTOBBIA BBIXO/IbI JIIOMUHECHEHIIUH.

6. JlocToMHCTBa M HEIOCTAaTKa METO/A.

PeppakTomerpus

1. [TokazaTenb mpenomMIIeH s, OT KaKuX (JaKTOPOB OH 3aBUCHUT?

2. UTo Ha3bIBa€TCs YIJIOM MOJTHOTO BHYTPEHHETO OTPaKeHUs?

3. Kaxk n3mensiercst yros nojgHoro BHyTPEHHETO OTPAXKEHUs C U3MEHEHUEM MTOKa3aTels
NpeaoMIIeHUs?

4. [onspuzanus u peppakuus. Metos! onpenenenus. Kak paccunrars MOJISIPHYIO U

ynenbHyto pedpaxiuu? [IpaBuiao aaiuTUBHOCTH.

S. OrmpezenieHre CTPOCHHS BEIIECTBA O IMOKA3aTENI0 MPEIOMIICHUS KUTKOCTH.
6. Tunsl pedpakropoB. [IpuHnmn paboTsl pehpaKTOMETPOB.
7. Ob6nmacTn mpuMeHeHUs pehpaKTOMETPUIECKOTO METOIA.

IHoTeHuMOMeTpUYECKHUI AaHAIN3

1. [IprurHa BOBHMKHOBEHHUS PA3HOCTU MOTEHIMAJIOB MEXKAY METANIOM U PacCTBOPOM
€ro coju. PaBHOBECHBIN JIEKTPOAHBIN OTEHIIHAAIL.

2. MaremaTi4ecKoe BBIPaKEHHUE 3aBUCUMOCTH BEJIMYHHBI ANEKTPOJHOIO IO-
TCHIIMAJIa OT KOHIIEHTPaluu oTpe/ieNIieMbIX HOHOB B pacTBope (ypas-
HEHHE Hepmncra).

3. CraHapTHBIN 3JE€KTPOAHBINA MOTEHIUAN U €T0 HU3MEpEHHUE.

4. CyIHOCTh NOTEHIMOMETPUUECKOT0 METO/IA aHAJIN3A,

5. 00JacTh ero MpUMEHEHHUs, JOCTOMHCTBA U HEJOCTATKH.

6. TOYHOCTH ¥ YyBCTBUTEIIBHOCTh METO/IA.

7. TpeboBanusi K HMHIMKATOPHOMY OJIIEKTPOAY H DJCKTPOAY CpaBHEHUS. THIIBI
WHJIUKATOPHBIX AJIEKTPOOB. DJIEKTPOIBI CPAaBHEHUS. XIIOPCEPEOPSHBIN FITEKTPO/I.

8. OT KOHIIEHTpAallMM KaKWX HOHOB 3aBUCHUT MOTEHIIMAI XJIOpcepeOpsTHOTO
anekTpoja. Hanummure ypaBHeHne Hepucra ayis xmopcepeOpssHOTo 3IeKTpoa.

9. Mertannndeckue U MeMOpaHHbBIE HHIWKATOPHBIE 3JEKTPOJABl.  DIEKTPOAbI
MEPBOTO U BTOPOTO POJA.

10. CTexIsiHHBIM 3JEeKTPOJ, €ro YCTPOWCTBO, JOCTOMHCTBA M HEIOCTAaTKHU. DJIEKTPOJHAS
peakuus.

11. OObscHUTE XapaKTep KPUBOUW TUTPOBAHUS MPH TUTPOBAHUU KapOOHATa HATPHS
pPacTBOPOM COJISTHOM KUCIIOTBI.

12. Wuterpanbuas u nuddepeHnuanbias KpUBbIe TUTPOBAHUSI NPU TUTPOBAHUU

KapOoOHaTa HaTpUs COJSTHOU KHCIIOTOM.



13.

14.
15.
16.
17.

Tpe6OBaHI/I$I K peaKL[I/ISIM, I/ICHOHB?)YCMBIM B HOTGHHHOMeTpI/I‘{eCKOM
TUTPOBAHHUH.

OTJII/ILH/IC HpﬂMOﬁ HOTeHHI/IOMeTpI/II/I oT HOTeHHI/IOMeTqueCKOFO TI/ITpOBaHI/ISI.
OnpeeneHne KOHEYHON TOUKH TUTPOBAHHUS (3KBUBAJICHTHOTO 00bEMa).
OGpaTI/IMBIe 148 HeO6paTI/IMLIe OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIC CUCTCMBI.
Harmmmurte ypaBHeHne HepHCTa st OKHCIHTEIBHO- BOCCTAHOBHTEIHHOTO
3JIEKTPO/Ia, Ha KOTOPOM IIPOTEKAET PEaKIIIs:

a)Fe’" -1e=Fe*

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

18. Onpenenenue men0YHOCTH BOJIBI.

19. Onpenenenne xpoma.

BoabTamnepomerpuyeckuii aHaIu3

1.
2.

10.

11.

12.

13.

14.

Boapsramnepomerpust. CylHOCTb METO/1A, ONIPEIETICHNUE.

KakoBn1 XapaKTCPHBIC 0COOEHHOCTH SYEHKHU 4JI1 BOJIBTAMIICPOMCTPHUYCCKUX
M3MEpEHUI U YeM OHU 00YyCIIOBIICHBI.

Knaccuueckass monsiporpadus. CymniHOCTh €€, JJICKTPOABL. Y CTPOMCTBO,
JOCTOMHCTBA U HEAOCTATKU PTYTHOTO KaIaroIero MUKPOIJIEKTPOa.

VYcnoBus peructpauuu nojsporpaMM. Ha uTo pacxonmyercs BHelIHee
HampsbKeHUe, HajaraeMoe Ha nossiporpadudeckyro sueiiky? UnauddepeHTHbli
ANEKTPOJIUT, €r0 poJib. 3a4eM HY)KHO YyJalsThb M3 PACTBOPA PacTBOPEHHBIN
KHCIIOPOJI TIepe]l perucTpalueil moasporpaMmmbr?

BonbramnepHas KpuBasi, €€ XapaKTEpUCTUKU (KOHJEHCATOPHBIM  TOK,
MOTEHIIUAJ BBIACICHUS, IPEeIbHbIN TOK). [Ipy Kakux yclIoBHSX MpenenbHbBIN
ToK siBnsieTcs nuddysuonnsm? [Touemy Benmunna Eq/p xapakTepusyet npupoay

nenoispusaropa?
3aBucuMocTh JU(G(QY3MOHHOTO TOKa OT KOHLEHTpAllUU Jenojspusaropa:
ypaBHeHHe MnpkoBuuya.  M300pa3uTe KpUBBIE 3aBUCHUMOCTH BEJIMYMHBI

TG (y3MOHHOTO TOKAa OT KOHLEHTpALMHU JENONIIpU3aTopa U MOKAKHUTE Kak
BbIOMpaeTcss pabouuii MOTeHLUAN JJIs aMIIEPOMETPUUYECKOTO TUTPOBAHMS.
VYpaBHenue oOpatumoi mossiporpaduueckoit BoiHbL. Kakyro wundopmaruio
MO>KHO TOJIY4YUTh U3 HETO?

KauectBennsiii monsporpaduueckuii ananu3. BnusiHue cocraBa (OHOBOTO
NEKTPOJINTA Ha BenuuuHy Eip B Kakux ciydasx BO3MOXHO OJHOBPEMEHHOE
noJsisiporpaduueckoe ornpeeaeHue HECKOIbKUX BEIeCTB?

KonnyectBeHHslit  mossiporpaduyeckuid  aHanu3. MeToabl  onpeaeneHus
KOHLEHTpaluu ( rpalydupoBOYHOTO rpaduka, CTaHIapTOB, 100aBOK)

[Tpuemsl B nosstporpaduu 1 MOBBIIEHNUS YyBCTBUTEIBHOCTH U pa3pelIaonei
CIIOCOOHOCTH.

dopMa U  XapaKTEPUCTUKM  KIJIACCHMYECKOW.  ocImuiorpaduueckol u
IIEPEMEHHO-TOKOBOM MOJISIPOrPAMM

Bonsramnepomerpus. MHankaropHsle 3nekTpoAsl. Bua Bosbrammeporpamm,
MOJIYYEHHBIX Ha CTAllMOHAPHOM U BPAIAIOIIEMCSl TBEPIbIX AIEKTPOAAX.
WuBepcuonnas Bonbramnepomerpus. Ee cyrb. Uem oOycnoBieHa BBICOKas
YyBCTBUTEIBHOCTh METOAA?

AMIIEpOMETPUYECKOE TUTPOBAHMUE, MPUHIUI METOJA, AJIEKTPOAbl. THIbI
KpUBBIX TUTpoBaHus. [IpenmyiiecTBa aMnepoMeTpuyeckoro TUTPOBAHUS NIEPE]T
IIPSIMON BOJIBTAMIIEPOMETPHEM.



Konaykromerpus

1.

N

10.

11.

12.

Kynonomerpus

Teopernueckne OCHOBBI METOAA. DIEKTPOIIPOBOJIHOCTh PacTBOPOB (yAeIbHad,
SKBUBAJICHTHA).

OnexrpodopeTndeckuil 1 penakcaroHHble 3()(eKTh.

ITokaxxuTe, NpU KakuX YCJIOBUSX YJENIbHAs 3JIEKTPONPOBOJHOCTb UYUCIEHHO
paBHa CHIIE TOKA, IPOXOISIIIEr0 Yepes CeueH e PacTBOPa MOBEPXHOCTHIO | M.
ITouemy m3MepeHus: 3IEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB OOBIYHO
IIPOBOJSAT C UCIOJIb30BAHUEM IIEPEMEHHOI0 TOKa?

IIpencraBpre rpaduyeckyro 3aBUCUMOCTb  YEIbHOMN JIEKTPOIPOBOHOCTH OT
KOHIICHTPALUHU Ui cIa0BbIX W Ul CUJIBHBIX 3JEKTpoiuToB. [louemy B oOomx
CllyyasiX Ha KpUBBIX HaOII01aeTcsd MaKCUMyM?

Ot kakux (HaKTOpPOB 3aBHCHUT yJENIbHAs JIEKTPOIPOBOIHOCTH pacTBopa? Kak
HallTH ee BEJIMUYUHY AJIs1 CMECU PAaCTBOPOB?

Kak 3aBUCUT SKBUBAJIEHTHAas 3JIEKTPOIIPOBOJHOCTh OT pa30aBieHUs s
CHJIBHBIX U CIa0bIX 3JeKTpoauToB? B KakoM cilyuae JOCTUraeTcs npelebHoe
3HaYEHUE JEKTpoIrpoBogHOCTH. [louemy?

B kakux ciydasx OpUMEHSIOT METObl MPAMON KOHTYKTOMETpUH?
Konnykromerpuueckoe TuTpoBaHue. Buja KpuBBIX KOHIYKTOMETPUYECKOTO
tutpoBanus. [lpumepsr. OCOOEHHOCTH M TOCTOMHCTBA METO/IA.

Kakne 3¢ dexTb BOSHHKAIOT B PAacTBOPE AIIEKTPOJIATA TMOJ JEHCTBHEM TOKa
BBICOKOH 4aCTOTHI?

BricokoyacToTHOE TUTpOBaHME. THIIBI U3MEPUTENBHBIX s4eeK. [lomspusanus
MOJIEKYJI B I10JI€ BBICOKOH 4acTOThl (OpUEHTALMOHHAs U Je(pOpMAalMOHHAsA).
AKTUBHasT M pEaKTUBHAs COCTABIISAIOLIME AJIEKTPONPOBOJHOCTH SUCHKH.
B03M0OKHOCTH M OrpaHUYEHUST METO/IA.

Omnpenenenne 6apust METOJJOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUY.

1. B 4eM CymIHOCTH KyJIOHOMETPHUYECKOTO METO/Ia aHanm3a?
2. Kakue 3akoHBI JIexkaT B ero ocHoBe? Uto xapakrepusyeT Bbixoa 1o Toky? ITouemy mpu
KYJIOHOMETPUYECKHUX n3MepeHusx Heooxoaum 100% BbIxo o TOKy?

~ow

Kynonomerpus npsimast 1 KOCBeHHas! (MOTEHIIMOCTATUYECKAs U TalbBAaHOCTATHUECKAs ).
[TorenunocTtaruyueckas KyJloHOMeTpHus. BriGop BennuuHbl noteHuuana. OmnpexneneHue

BpeMeHHU 371ekTponu3a. CriocoOsl opeesieH!s] KOJIMYECTBA HIIEKTPUUYECTBA.

5. Kynonomerpuueckoe TUTpoBaHHUE. ['€HEpaTOPHBIN ANEKTPOA. DNEKTPOTreHEPUPOBAHHBIN
TUTpaHT. BcnomorarenbHblil peareHT. Oco0eHHOCTH KyJIOHOMETPHUECKOT0 TUTPOBAHUS,
JIOCTOMHCTBA ¥ HEAOCTAaTKH METOJA.

. Ilpumepwt pacuemnuix 3a0anuit

Ananumuvecxkasn xumus

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - coyid Mopa - ¢ MacCOBOM A0JeH

(NH;)2SO4FeSQO4-6H,0 pasroii 0,9 He0OX0AUMO B3STh [T [PABUMETPUIECKOT0 aHATH3a YTOOBI

Macca BecoBol ¢opmbr ocajika Fe,O3 Ob1a pasna 0,150 r ?

2. Beruucnure Maccy (I)OC(l)OpHOI\/'I KHUCJIOTHI, HaxoJsIIelcs B PacTBOPEC, €CJIN HA TUTPOBAHUEC DTOI'O

pacTBOpa 10 MPUBEIECHHOMY HMKE ypaBHeHHIO peakuuu nouwo 20,00 mi 0,1 M pactBopa

TUAPOKCHU A HATPHUS.



H;PO, + NaOH = Na,HPO, + H,O
3. Beruucnure pH pactBopa, nmoixyuennoro npu godasiaenuu k20 mut 0,05 H pactBopa NaOH
15 mi 0,06 H pacteopa HCI.

4. Mpuubsk (111) Bctpeuaercst B npupoze B BUjie MuHepana knayaerura. Ha tutposanue 0,210 r

MHHepana uspacxonosano 29,3 mn  0,0521 pactBopa |,. PaccunTaiite MaccoByro noito

As,O, B obpasue.

5. Iloctpoiite kpusyto TutpoBanus 0,1 H pactBopa ykcycnoit kuciotst 0,1H pactBopom
rupokcuaa HaTpusi. Kak BeIOpaTh MoIXOASIINI HHAUKATOP?

Duzuro-xumuyeckue mMmemoovl aHaIu3a

6. BerauciuThb MMOTCHIU A HHAUKATOPHOI'O MCTAJINIMYCCKOI'O 3JICKTPOJa OTHOCUTCIILHO 3JICKTPpOAa
CpaBHCHMA, UMCIOIICIO IMOTCHIUAL 5 ¢p oe3 y4€Ta U € y4€TOM HOHHOM CHIIBI pacTBOpa Ipu
CIICAYIOUX YCIIOBUAX

Onektpon | O6bem PacTBopenHOe BEIECTBO, €10 | t,°C Dnekrpon Po.cp., B
ANEKTPOJIUTA, | MAcca UITU KOJIIMYECTBO CpaBHEHHUS
cm®
Pd 100 FeSO, —0,01mom — sk 22 Kamomensueiii | 0,337
(0,1H KCI)
Fe,(SO, ), —0,32

7. Beraucauts pH pacTBopa v KOHIIEHTPAIUMIO HOHOB BOIOPOA, €CJH MOTEHIHAT BOJAOPOIHOTO
AJIEKTPOJIa OTHOCUTEIBHO HACBIILIEHHOTO KaJloMeNnbHOro 3ekrpoa (o= 0,438 B) coctaBun 0,315
B.

8. PactBop BemectBa FeCl; tutpytot pactBopom KF. CocTaBbTe ypaBHEHHE XUMHYIECKON
pEaKIMHU U, MOJIb3YsICh 3HAYSHUSIMU MOABMKHOCTEH HOHOB (Tab1. 6), onpenenuTe BU KPUBOH
KOHJAYKTOMETPUYECKOTO TUTPOBAHMUSL.

9. lns onpeneneHust HOAUA-NOHOB HUCIIOJIb30BAIN KYJOHOMETPUUECKUN METOJ, TUTPYS
MOJIN-MOHBI IEPMAHraHAT-NOHAMM, KOTOPBIE JIEKTPOT€HEPUPYIOTCS B aHOJHOM IIPOCTPAHCTBE B
cepHOKHUcIoN cpenie. TouKy SKBUBaJIGHTHOCTH YCTaHOBWIIM MOTeHIIMOMeTpudecku. CocTaBbTe
ypaBHEHUE PEaKIuu Mpu TUTPpOoBaHUM. [lomyueHsl cieayronme nauusie, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Onennre HamMuue rpyObIX morpenrHocted mo Q - kpurepuro. Berancnute
CTaHJapPTHOE OTKJIOHCHHE CPEHETO PEe3yybTaTa v IOBEPUTEIbHBIN HHTEpBaAT nipu 95 %
BepossTHOCTH. KakoBa TouHOCTh omnpeaeneHusi? CKOIbKO 3HaYaluX QP cleayeT yka3aTh B
pe3ynbprare?

10 Onpenenuts KoHIIEHTparmo noHOB MNO, B pacTBope (T/71), €CIIM IPH aMIIEPOMETPHYECKOM
tutpoBanuu 10,0 mu pactBopoM cosiu Mopa (Fez+) C TUTPOM 110 >kene3y paBHbIM 0,00279 r/mn
npu E=+1,15 B nonyunnu cnenyroniye pe3ynbTarThl:




V comu Mopa, M 0 0,5 1,0 1,5 2,0 2,5 3,0 4,0

Id, MmxA 9,0 10,0 15,0 18 20 40 60 90

Hanucate ypaBHEHUS XUMUUYECKOHN U SJIEKTPOXUMHUYECKON PEAKIUM.

11. [pu monsiporpadupoBaHnu CTaHAAPTHBIX pacTBopoB cBuHNA (1) momyunnu ciexyromnme

pe3ynbTaThl:
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 amtoMuHueBOro criaBa maccoi 2,5000 r pactBopuin, pactBop pazbasuiu 10 50,0
mi1. Beicora mosnsiporpaduueckoii BOJHBI CBHHIIA B TIOTyYEHHOM PacTBOpE OKa3aiach paBHOU 6,0
MM. Beranciuts maccoByto 105110 (%) CBUHIIA B aTFOMUHUEBOM CIUIaBE.

13. Bbraucinute MOJSIpHBIA KO3()PHUIMEHT MOTIIOMEHUS MEIH, €CIIH ONTHYECKas! IJIOTHOCTh
pactBopa, coaepxkaiiero 0,48 mr meau B 500 mi1, mpu TOIIIMHE CJI0s1 KIOBETHI 2 ¢M paBHa 0,14.

14. Jlna onpeneneHus xese3a B IPOMbILUIEHHON Boje u3 200 M1 BOABI ITOCIIE yIapyUBaHUA U
00paboTku 0-heHaHTPOIMHOM OBbLIO0 MoMyueHo 50 MJI OKpalieHHOro pacTBopa. OnTudeckas
MJIOTHOCTB ATOTO PAacTBOpa MPH TOJIIMHE KIOBETHI 2 CM OKa3ajachk paBHoi 0,92. Onpenenursb
coJiepkaHue jkene3a (B MI/J), eCIii MOJISIPHBIA KO (MUIMEHT MOTJIOMICHUS YTOT0 OKPAIIEHHOTO
coenunenus pasex 1100.

15. Beraucnuts MOJsIpHYHO pedpakiuio yeTbipexxiopuctoro yriaepoaa CCly, ecim nmokaszarens
npenomiuenus N = 1,4603, a mmotHOCTh p = 1,604. CpaBHUTE HallICHHYIO pedpakiuio ¢
BBIYHCIICHHOM 110 TaOJMYHBIM 3HAYCHUSIM aTOMHBIX pedpaKiinid.

IIpumeps! pelnenus 3agay
Amommno-abcopbyuonnslli anaius

3aoaua. Tlpu ornipeesieHn: MapraHiia B CrjiaBe MeTo10M 100aBok HaBecky Maccoit 0,5000r
pacTBOpuIIM U pazbasuiu pactBop 10 200,0 M. OToOpanu 4eTslpe 0OAMHAKOBBIE MTOPLIUU
pacTBOpa M K KaXKA0H MOpLuH 100aBUIIM TaKHe e MOPIUH CTaHIapTHBIX pacCTBOPOB MapraHia,
conepsxkamux 0; 2; 4; 6 MKr/mMJI Maprasia.

Ha aromHO - aOcopOLIMOHHOM CIIEKTPO(OTOMETPE U3MEPHITH
ONTUYECKYIO INIOTHOCTH JIJIS1 aHAIMTUYECKON JIMHUNU 279,48
HM, paclblIsis PaCTBOPHI B IUIAMEHU alleTHIICH-BO3AYX.
[Tonyunnu 3Ha4€HNS ONTHYECKOHN INIOTHOCTH
cootBercTBenHO 0,225; 0,340; 0,455; 0,570. Beraucioure
MacCOBYIO JI0JIt0 MapraHiia B criase (%).




Pewenue. TIpuauMaeM KOHIIEHTPAIMIO KCCIIEYEMOT0 PacTBOpa 3a Cx. Toraa KOHIEHTpaIuy
U3MEPSIEMBIX PACTBOPOB COCTABIISIOT Cx/2; (cx/2)+1; (cx/2)+2; (cx/2)+3 mrr/mi. Ha ocu abcumce
IIPOM3BOJILHO BBIOUPAEM TOUKY Cx/2 M OTKIIAABIBAEM OT Hee TOUKHU: (cx/2)+1; (cx/2)+2; (cx/2)+3 .
JI1st TOCTPOEHUS TPaAyMpPOBOYHOIO rpadKa Ha OCH OPAWHAT OTKJIBIBAEM COOTBETCTBYIOIINE
TOYKAM 3HAYEHHSI ONTHYECKOM IIOTHOCTH A.

C‘-II/ITaeM, 4TO 3aBUCUMOCTH A—C JIPIHefIHa, HaXoauM IIOJIOKECHUEC TOYKU Ha HpﬂMOfI
npu A=0, SKCTpanoaupys MOCTPOSHHYIO M0 YEThIPEM TOYKAM MPSIMYIO J0 MEPECEUEHUS C OCBIO
abcrmce, Kak 9To MoKa3aHo Ha pucyHke. JlnmnHa orpe3ka 0—cyx/2 cCOOTBETCTBYET Cx/2=2,0 MKI/MII.
CrnemoBaTtenbHo, cx=4,0 MKI/MIL.

BbrumcisieM 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 I'a30BOM CMECH T10 CIICIYIOIIHM
JAHHBIM:

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%,

I ®; — MAccoBasi I0JIs I-r0 KOMIIOHEHTA B CMeCH, %; Sj — IJIOIaab MUKa i-ro KOMIIOHEHTa; Kj —
NIONIPaBOYHBIA KO3 (HUIMEHT, ONTpeaeIsieMblii YyBCTBUTEIBHOCTBIO IETEKTOPA
K I-My KOMIIOHEHTY.

Haiinem npuBeneHHy0 CyMMapHYIO IUIOIAb ITUKOB!

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

Ortcroa maccoBas joiist (%) mpornana paBHa



o(nporrana) = (175 0,68 /412,4) - 100% = 28,6%.
Omeem: MaccoBas 10151 niponana 28,6%.

AHaIOrMYHO HAXOJIUM MaccoBbie 0K ® (%) OCTaNbHBIX KOMIIOHEHTOB CMECH:
o(byrana) = 33,46%, w(neurtana) = 30,46%, o(uukinorekcana) = 7,22%.

[Tpu BBITIOJIHEHWH aHATIM3A [0 METOAY BHYTPEHHEr0 CTaHapTa pacueT MPOBOJIAT O
dbopmyie

®i =(Si ki)/(Se:” ker ) "R 100%,

rac SCT — [JI0IIaJb IMMKa BEIICCTBA, BBCACHHOI'O B KAYCCTBC BHYTPCHHCTO CTaHAApPTa; kCT —€ro
MOMPaBOYHBIN K03 PuIHEeHT; R — OTHOIIEHHE MacChl BHYTPEHHETO CTaHIapTa K Macce
AHATM3UPYEMOU TIPOOEI.

3aoaua 2. PeaklnOHHYIO MacCy MOCcae HUTPOBAHUS TOJIYyOJIa MTPOAHATIM3UPOBAIIA METOA0OM
ra30’kKUIKOCTHOU Xpomarorpaduu ¢ MpuMEHEHUEM 3TUIIOCH30J1a B KAa4eCTBE BHYTPEHHETO
crangapra. OnpeaenuTh MPOLEHT HEMPOPEarnpoBaBIIETO TOIYOJIA M0 CIETYIOIIIM
IKCIEPUMEHTAIILHBIM JIAHHBIM:

B3sito Tomyona, T 12,7500
Bueceno stmibensona, r 1,2530
Sronyoras MM 307
Kronyora 1,01
Somnsersona, MM 352
KorunGersona 1,02

Pewenue: Pacuer mpoBOAST MO METOY BHYTPEHHETO CTaHAAPTa, UCHONb3Ys popmyiy:
i = (SiKi)/(Ser Ker) R 100%,

IloacraBnsiem gaHHBIE 3a]1a9U B 3Ty hopmyiy:

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

Omeem: 8,49%.

[TpumepHbie TemMbl pedepaTos

Hcropust pa3BUTHSI aHATUTHYECKOH XUMHUH.

AHanmuTH4ecKas ciyk0a Kak cucteMa

Tunel peaxiyii, ICHIOIB3YEMbIX B aHATUTHYECKOH XUMUH

Metoasl 0OHAPYKEHHS U pa3AelICHUs] B aHAIUTHYECKOW XUMHUHU
Mertoas! mpo6ooTOopa.

AHaTMTUYECKUI KOHTPOJIb CBIPbSl 1 MAaTEPUAIIOB HA IPEANPUSTHIX
[TpoGembl aHaM3a MPOU3BOICTBEHHBIX CTOYHBIX BOJI.

NoookrwbdPE
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[Tpobnembl aHanM3a MPOU3BOACTBEHHBIX ra3000pa3HBIX BHIOPOCOB.

AHaJIUTUYECKUI KOHTPOJIb METAJUTYPTrUYECKOTO ChIPhS

AHaNIUTHYECKUN KOHTPOJIb HKOJIOTHUECKUX OOBEKTOB

[1yTn coBepiIEeHCTBOBAHUS aHATMTHYECKOTO KOHTPOJISI METAJLUTYPTrUYECKOIr0 MPOU3BOICTBA
Pasgenenre M KOHIEHTPUPOBAHHE HA OCHOBE IIPOLIECCOB XMMHYECKOIO OCAXACHUS U
COOCaXICHUS

KosiongHbie cucTeMsl U X UCIOJIb30BAaHUE B XMMUYECKOM aHAIIN3E

TepmorpaBuMeTpusi Kak METOJI XUMHUYECKOIO aHAJIM3a U METOJ] UCCIIEJOBAHUS BEILIECTB.
NHuKaTOphl KUCIOTHO-OCHOBHOI'O TUTPOBAHUS.

WNHuKaTOphl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE MHANKATOPBHI.

AncopOLMOHHBIE UHAUKATOPBHI.

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

MeTtposiornueckue OCHOBBI aHAIMTHYECKOW XUMUU

DNEeKTPOXMMHUYECKHE METOJbl aHanmM3a, uX Kiaccuukamus I[loTeHnuoMeTpudeckuii
aHaJIN3.

[lorenunomerpusa. Teopernueckne OCHOBbI MeToAd. OCHOBHBIE THIIBI COBPEMEHHBIX
MIOTEHIMOMETPOB.

DNEKTPOXUMHUECKUE METO/Ibl TUTPOBAHUSI.

HNonometpusi. D1eKTpoibl B HOHOMETPUHU.

Kynonomerpruecknii aHamm3 U €ro IpUMEHEHUS B DKOJIOTUYECKOM MOHUTOPHUHTE.
CrnekrtpanbHble MeToAbI aHanu3a .Hedenomerpus, Typouaumerpus u GpryopumeTpusi.
Tunbel peakuuii ¥ OpraHMYECKHE peareHThl B a0COpPOLMOHHON crekTpodoromepun. 5.
CrnekTpodoToMeTprUYECcCKOe TUTPOBAHUE.

CrniekTpanbHbIii SMUCCUOHHBIA METO/I.

KauecTBeHHBIN aHAIN3 XpOMATOTrpa@UUIeCKUM METOI0M.



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?




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 nim

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




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

[IpomexxyrouHast —arrectauuss MO JUCLMILUIMHE «AHamuTHYECKasT XUMHUS U
(U3UKO-XMMUYECKHE METOJAbl aHAJIN3a» BKIIOYAET TEOPETHUYECKUE BOMIPOCHI, MO3BOJISIOIINE
OLICHUTHh YPOBEHb YCBOCHHS OOYUYAIOIIMMUCS 3HAHUH, U MPAKTUYECKHE 3a/IaHUs, BBISBIISIOIINE
cTerneHb ¢(hOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TpoBoIUTCA B (hopMme 3adera (1 Kypc) u 3adera
C OLICHKOM (2 KypC).

3ayer Mo JAHHOW AMCIUIUIMHE MPOBOIHUTCSA B YCTHOM (hopMe MO BOIpPOCaM M3 CIHCKa,
JIOBEJICHHOT'O /10 CBEJIEHUS CTYAEHTOB, BOIPOC MOXKET COJEpXkKaTh HEOOJBIIOE MPAKTHYECKOE
3a/laHue.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OHLCHKY «3a4YTC€HO0» CTYACHT ITOJIYy4a€T, €CJIM MOKET IOKa3aTh 3HAHW 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_[I/II/I, HE MOXKCT IIOKa3aTb HHTCIIICKTYAJIbHBIC HABBIKH
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(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, 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 MaTcepHala U YMCHHC 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.



