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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

JucuunnuHa AHanuTuyeckass XuMus U PU3MKO-XUMUYECKHE METO/Ibl aHaJIn3a BXOJUT B
00s13aTeNbHYIO YacTh y4eOHOT0 TIaHa 00pa30BaTEIIBHOMN TPOTPAMMEI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

®dusuka

MaremaTuka

HcTopust XuMuu ¥ XUMHUYECKOU TEXHOJIOTUU

OO6m1ast ¥ HeOpraHMU4eCKask XUMHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHUSI UCIIUILTNH/TIPAKTHK:

Konnouanast xumus

Opranuyeckast XUMHs

be3onacHoCTh JKU3HENEATENBHOCTH

Y4eOHo-uccaenoBaTeNbeckas padboTa CTyIeHTa

YyeOHasi - HaydHO-HCClieZOBaTeNbCcKas paboTa (MOJMyueHUE TMEePBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

Teopernueckre OCHOBBI XUMUYECKOM TEXHOJIOTUY TOIUIMBA U YTIIEPOIHBIX MAaTCPUAIOB

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

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEero
Pazzen/ Tema 2, (B axaz. yacax) E E‘ Bux . KOHTpOJIA Kon
[ — = S O |camocTOATENEHOM | YOICBACMOCTH H || oo
0 & paboThI IIPOMEKYTOYHOM
na6. |npakr.| €&
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. | &
1. 1. AHanuTHYecKass XUMUS
CamocTosTenbHOe
n3yJdeHune
yueOHOil u
HAY4YHOM CobecenoBanue,
JUTEPATYPBHI. TECTHPOBaHHE
1.1 KauecTBeHHBIN aHATU3 0,5 15,4 Ionroroska i OlIK-2.2,
cobeceJoBaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTHPOBAHHMIO, pabo-ta Nel
Brimonnenue 3ayer
JIOMAITHEW KOH-
TPOJILHOH paboThI
Nel
CamocTosTenpHoe
HU3y4YeHUe
yueOHOM U
HaY4HOM CobecenoBanue,
JUTEPATYPBI. TECTUPOBAHUE
1.2 I'paBuMeTpUYECKUT aHAIN3 1 23 Toaroroska K Homammsis OlIK-2.2,
1 cobeceoBaHmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHIO, pabo-ta Nel
BrimosaeHne 3ayer
JIOMaITHEeH KOH-
TPOJILHOH paboTHI
Nel
CamocTosTenbHOe
HU3y4yeHue
yueOHOH U
1.3 TutpuMeTpHUecKuil aHaIN3. Hay4YHOU CobecenoBanue,
KucioTHO-0CHOBHOE TUTPOBAHUE JIUTEPATYPBI. TECTUPOBAHUE
OKHCITUTENHHO-BOCCTAHOBUTEIILHOE 25| 6 40 IToaroroBka k Jomamrnsis OIlK-2.2,
TUTPOBAHUE ' cobeceZI0BaHMIo, KOHTPOJIbHAS OIlK-2.1
Komnnexkconomerpuueckoe TECTUPOBAHMUIO, pabo-ta Nel
TUTPOBAHUE BeinosHeHne 3ager
JIOMaITHeH KOH-
TPOJILHOM pabOoTHI
Nel




CaMOCTOSATEILHOS

n3ydeHue
1.4 Craructuyeckas o00paboTka 15 yqe6HOHVH CobecenoBanne | OIIK-2.1,
pe3yJIbTaTOB aHATU3a HayHHom 3ayer OIlK-2.2
JIUTEPATYPBI.
IToxroroBka k
co0eceI0BaHHUIO,
HUroro no pasaeny 4 93,4
Uroro 3a cemectp 4 93,4 3a4éT
2. 2. OU3UKO-XUMHYECKHE METOJbI
aHaM3a.
CamocrosTensHoe
n3yvdeHne
yueOHO U
HAYYHOH CobecenoBanue,
JIUTEPATYPBI. TECTHPOBaHHE
2.1 Bsenenue. Kiaccuduxanus 05 4 TToaroroBska k Jomarssist OIIK-2.2,
METOJIOB ' cobeceJoBaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTHPOBAHHMIO, pabo-ta Ne2
Boeimonnenue | 3aueT ¢ oleHKOM
JOMaIHeH
KOHTPOJIBHOM
paboTer Ne2
CamocrosTensHoe
U3y4YeHHE
yueOHOM U
HAY4YHOH CobecenoBanue,
JUTEPATYPEI. TECTUPOBAHUE
2.2 DNeKTPOXUMHUYECKHE METO]IbI 15 204 ITogroroBka k Homanrnss OIIK-2.2,
aHau3a. ' "" | cobecenoBanuo, | KOHTPOJIBHAS OIlK-2.1
TECTHPOBAHHIO, pabo-ta Ne2
Bremonnenue | 3auet ¢ oneHKoM
JIOMaIIHeH
KOHTPOJIBHOU
padotsr Ne2
CamocTosTenpHoe
U3yueHHE
yueOHOM U
HaY4HOM CobecenoBanue,
JUTEPATYPBI. TECTUPOBAHUE
2.3 CrnekTpOoCKONHYECKHE METO]IbI 15 30 IloaroroBka k Jomamrnsis OIlK-2.2,
aHanm3a ' cobecemoBaHmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHIO, pabo-ta No2
Brimoniaenme 3ayeT ¢ OLEHKOH
JIOMalIHeH
KOHTPOJIBHOM
padotsr Ne2
CamocTosTenpHoe
U3yuCHHE
yueOHOH U
Hay4HOH CobecenoBanue,
JIUTEPATYPBI. TECTUPOBAHUE
24  Meronsl  pasgeieHus W 05 39 ITogroroBka k Jomanrnss OIIK-2.2,
KOHIICHTPUPOBAaHUS ' cobeceZI0BaHMIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHIO, pabo-ta Ne2
Bremonaenne 3ayer ¢ OLEHKOMN
JIOMaIHei
KOHTPOJIbHOU
pabotsr Ne2
Hroro no pazaeny 4 93,4
Hroro 3a cemectp 4 93,4 320




HTtoro no aucumiuinHe

12

186,8

3a4eT, 3aUeT C
OILICHKOM




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 Tpymme. 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)



a) OcHoBHas TUTEpaTYypa:

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

2. Huxkutuna, H. I'. AHanutuueckas XuMus U (U3MKO-XMMHYECKHE METO/bl aHAIM3a !
y4eOHUK M MMPAKTUKYM JJIs akagemudeckoro Oakanaspuara / H. I'. Hukurtuna, A. I'. Bopucos, T.

N. Xaxanuna ; nmox penakiueir H. I'. Hukutunoit. — 4-e u3z., nepepad. u mon. — Mocksa :
WznatensctBo FOpaiir, 2019. — 394 c. — (bakanaBp. AkageMUYecKuil Kypc). — ISBN
978-5-534-00427-4. — Pexum JIOCTYyTIa

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

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. KpbuioBa, C. A. Ananutuueckass xumus. KonnuecTBEeHHbIE METOIbl XMMHUYECKOTO
ananm3a : yueoHoe nmocobue / C. A. Kpoutosa, 3. U. Koctuna, U. B. TTonypko ; MI'TV. - [2-¢ u3x.,
noaror. mo med. u3g. 2017 r.]. - Maraurtoropck @ MI'TY, 2018. - 1 s1eKkTpoH. ONT. AUCK
(CD-ROM). - 3arir. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2020 - Makpooobsekt. - Tekcr
ANEKTPOHHBIN. - CBeieHus AocTynHbI Takxke Ha CD-ROM

2. Kpsutoa, C. A. KucinoTHO-OCHOBHOE THTPOBaHHE B BOJHBIX PAacTBOpax . y4eOHOE
nocobue / C. A. Kpsiiona, 3. U. Koctuna, U. B. [Tonypko ; MI'TY. - [2-¢ u3., MOATOT. 1O €.
u3n. 2015 r.]. - Marauroropck : MI'TVY, 2017. - 1 snekrpon. ont. guck (CD-ROM). - 3arm. ¢
ta-Tyn. 3kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1652 -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeneHus noctymnHbl Takke Ha CD-ROM.

3. KocruHa, 3. H. Turpumerpuueckue METO/1bI aHaIu3a:
OKHCITUTEIbHO-BOCCTAHOBUTENIFPHOE W KOMIUIEKCOHOMETPHUYECKOE THTPOBaHUE : ydeOHOe
noco6wue / 3. . Koctuna, C. A. Kpbutoa, 1. B. ITonypko ; MI'TY. - [2-¢ u3., MOATOT. 1O €.
u3a. 2016 r.]. - Marauroropck : MI'TVY, 2017. - 1 snekrpon. onTt. auck (CD-ROM). - 3arm. ¢
tatyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20607 . -
MaxkpooOBbeKT. - TekcT : 2eKTpoHHBIN. - CBeeHus nocTynHbl Takke Ha CD-ROM.

4. KpouioBa, C. A. IlpakTuyeckoe pYKOBOJACTBO 110 AHAJIUTHUYECKOW XUMHH.
KavectBennsiit ananus : yueoHoe nmocobue / C. A. Kpsutosa, 3. W. Koctuna, 1. B. TTonypko ;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyi.
skpana. - URL:  https://host.megaprolib.net/MP0109/Download/MObject/20622 -
Maxkpoo0beKT. - TeKCT : aeKTpoHHBIN. - CBeieHHs 1ocTynHbI Takke Ha CD-ROM.

5. KebGentsaes, A. . Ananutudeckas Xxumusi. XpoMarorpadguueckiue METOIbl aHAJIU3a |
yueoHoe mocobue / A.U. Kebentsie. — Mocksa : THOPA-M, 2021. — 206 c. : wi1. — (Bsicriee
obpazoBanme). - ISBN 978-5-16-006615-8. - Tekcr : onextponnsri. - URL:
https://znanium.com/catalog/product/1915980 . — Pexwum qocTyma: mo mOAIMUCKE.

6. Xpomatorpaduyeckue MeTo bl aHanu3a: YueoHnoe nocodue / [amkosa E.B., Boiocosa
E.B., lllunyns A.H. - Mocksa :Ctl"ay "Arpyc", 2017. - 59 c.: ISBN. - TekcT : 371eKTpOHHBIH. -
URL: https://znanium.com/catalog/product/976652 — Pexxum gocTyma: 1o Mo mcKe.

B) MeToanyeckne yKazaHus:

1. KpeutoBa, C. A. Anaimtuueckas xumusi. KomudecTBEHHbIE METOJbI XHMHUYECKOTO
anaimm3a . yueOHoe mocobue / C. A. Kpeuosa, 3. U. Kocruna, . B. Tlonypko ; MI'TV. -
Marnutoropck : MI'TVY, 2017. - 115 c. : ni., Taba. - URL:
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https://urait.ru/viewer/analiticheskaya-himiya-i-fiziko-himicheskie-metody-analiza-449690#page/1
https://host.megaprolib.net/MP0109/Download/MObject/2020
https://host.megaprolib.net/MP0109/Download/MObject/1652
https://host.megaprolib.net/MP0109/Download/MObject/20607
https://host.megaprolib.net/MP0109/Download/MObject/20622
https://znanium.com/catalog/product/1915980
https://znanium.com/catalog/product/976652

https://host.megaprolib.net/MP0109/Downlo

ad/MObject/1500 - MakpoooOwekT. - Tekcr

3JIEKTPOHHBIMN.

2. KpeuoBa, C. A. IlpakTHueckoe PyKOBOACTBO MO (HU3UKO-XMMUYECKHM METOJIaM
aHamu3a . yuebnoe mocobue / C. A. Kpsutoa, 3. . Kocrtuna, U. B. Ilonypko ; MI'TY. -
Marnuroropck : MI'TY, 2014. - 1 snektpon. onTt. auck (CD-ROM). - 3ari. ¢ turyn. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/1708 - MakpooObekT. - TekcT :

ANIEKTPOHHBIN. - CBeaeHus noctynusl Takke Ha CD-ROM.

3. Koctuna, 3. .

TI/ITpI/IMeTpI/I‘ICCKI/Ie MCTOAbI aHaJIM3a:

OKHCITUTEIbHO-BOCCTAHOBUTENIPHOE U KOMIUIEKCOHOMETPHUYECKOE THTPOBAaHUE : ydeOHOe
nocobue / 3. U. Koctuna, C. A. Kpsuiosa, . B. ITonypko ; MI'TVY. - Maruuroropck : MI'TVY,

2016. - 63 c. : mir., Tabu. - URL.: https://host.

megaprolib.net/MP0109/Download/MObiject/248 -

MakpooOBeKT. - TEeKCT : 3JIeKTPOHHBIN. - FIMeeTcst meyaTHBIN aHaJIoT .
4. Ila6anun, E.W. PentrenogyopecueHTHbIil MeToa aHanmu3a [Tekcr]: meron. ykas. K

na6.padore/ E.W.Iab6amun, C.A. Kpsin
roc.texH.yH-ta um.I".11. Hocosa, 2014. -9 c.

5. XpomatorpaduyecKkuii aHalu3

oBa - Maraurtoropck: WM3n-Bo MarHuToropck.
- TeKCT :HenmoCcpeACTBEHHBIM.
yuebnoe mocobue / E. C. Maxorkuna, H. IO.

CeeunukoBa, M. B. Illlyouna, B. U. CeicoeB ; MI'TY. - Marautoropck : MI'TY, 2017. - 1

snekrpon. onr. guck  (CD-ROM).

- 3arn. ¢ turyan. o9kpaHa. -  URL:

https://host.megaprolib.net/MP0109/Download/MObject/1841 - Makpooobekt. - Tekcr

anexTpoHHbIH. - ISBN 978-5-9967-0967-0. -

r) [Iporpammuoe odecnneuenne u U

IIporpammHoe o0ecnieueHue

Csenenus noctymnusl Takxke Ha CD-ROM.

HTEePHET-PecypcChl:

nutuposanus (PUHIL)

HaumenoBanue .
o Ne morosopa Cpok neiicTBUS TULIEH3UH
MS Office 2007 135 or 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJHO paclpocTpaHsIeMoe OeccpouHO
FAR Manager CBOOOIHO PacCIpOCTPaHSIEMOE OECCPOYHO
Bpaysep Yandex |cBoOOmHO pacmpocTpaHseMoe 0OeccpoyuHO
IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HasBanwue kypca CchplIKa
HarmmonaneHast WHQOPMAIIMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii  mumexc Haygnoro|URL: https://elibrary.ru/project_risc.asp

ITouckoBas cuctema Axagemus Google
Scholar)

(Google| jp, - https://scholar.google.ru/

I".1. HocoBa

OneKTpoHHble pecypcbl bnbmuorekn MITY uM.|p o moct megaprolib.net/MP0109/Web

YUpEKICHUE «DenepabHbIN
MIPOMBIIIIJICHHONW COOCTBEHHOCTHY

denepanpHOE  TOCYJapCTBEHHOE  OIOKETHOE

uncturyt|URL: http://www1.fips.ru/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/1500
https://host.megaprolib.net/MP0109/Download/MObject/1708
https://host.megaprolib.net/MP0109/Download/MObject/248
https://host.megaprolib.net/MP0109/Download/MObject/1841
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://host.megaprolib.net/MP0109/Web
http://www1.fips.ru/

Y4eOHble ayTUTOPUH JUIS TIPOBEACHUS 3aHATHUIN IEKIIMOHHOTO THIIA
MynsTuMeanHbIE CPEeICTBA XPaHEHUS, TIepeau U MPeCTaBIeHUs HHPOPMAIIHH.

VYyeOHast ayauTopus AJis IPOBEACHUS JIaOOpaTOPHBIX paboT:

Xumuueckas J1abopaTtopusi.

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.

YyeOHast ayauTopus AJis MPOBEACHUS JIaOOpaTOPHBIX paboT:

JIaGoparopusi aHamutuyeckoid xumun. HMonomep ynu. OB-74, pH-merp pH-150M
pH-metp Oxkcmept-pH, Komopumerp &/31. ognon.KOO-YXII 4.2, Konaykromerp K-1-4,
Memanka wmarautHas [19-6110 ¢ momorpeBoMm, Crnekrpodortomerp [19-5300 BMU,
Tepmocrara/tepm.Bucko3um.Hedt. mo 'OCT 33-2000, Turparop ATII-02 aBTOMaTHuUecKui,
Tutparop nmabopatopusiii BeicokoyacToTHbI TB-6JI1, Ammapar APHII-TIIXII , Lentpudyra
nabopatopuas OIlu-8, Becer BJIP-200(1ab6opaTopHubie) paBHoILI., Becsl anekTponnsie BK-300,
AxBamuctuuisatop [12-4.

VY4yebHble ayAUTOpUU Ui IPYNIOBBIX M MHIUBUAYAJIBHBIX KOHCYJbTAlMH, TEKYIIEro
KOHTPOJISI M IPOMEXYTOUHOM arTecTanuu Jlocka, yueOHbIe CTOIbI, CTYJIbSI.

Y4eOHble ayaUTOPUHM Ui CaMOCTOATEIbHOW paboThl oOyuaromuxcst [lepconanbHbie
kommbpioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMAIMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenne s  XpaHeHUs ¥ NPOQHUIAKTHYECKOro OOCTYKUBaHUS  yIeOHOTO
00opynoBaHus:

[IpemapaTopckas JIucTHILIATOpP, METOAMYECKHE YKa3aHHs 10 TUCIHUIUINHE, y4eOHBIE
nocoOus, TIaHbl J1a0OPAaTOPHBIX PAa0OT, JKypHAd MO TeXHHKEe Oe3omacHOCTH. CTelmaxku s
xpaHenust. JJabopatopHslit cTos. UHCTpYMEHTHI JIsl pEMOHTA U BCIIOMOTATEIbHBIC MAaTEPHATBI.



[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, N30MPATEILHOCT U CHEIU(PUIHOCTD AaHATUTHIECKUX PEAKIINA;
npejen ooHapykeHul (MUHUMalbHAs! KOHIIGHTpAIlHsl, 0OOHApY>KUBAEMbIi MUHUMYM,
npenenbHoe pa3daBleHuE),

KOMIUIEKCOOOpa30BaHUE B AHATTUTHYECKON XUMUU;

perynupoBanue pH pactBopos. BydepHsie pacTBOpHI;

o0pa3oBaHHe U PACTBOPEHHUE OCAJIKOB;

BiUsiHUE pH Ha MOIHOTY OCaXKIEHMUS;

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;

COOCaXKJIeHUE IpUMeceit;

OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE MPOLIECCH] B KAUECTBEHHOM aHAJIU3E;

METO/Ibl MACKHUPOBKH, Pa3IeJICHHS U KOHIIEHTPUPOBAHHUS,

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. MeToAbl, UCTIONIb3yEMbIE B TPAaBUMETPUN :
OCaXICHHE, BBIIECICHUE, OTTOHKA.

Ocaxnaemas u rpaBumeTpudeckas GpopMmel. TpeboBanus k HUM. ['paBumerpuueckuii paxrop.
OcHOBHBIE 3TaIlbl TPaBUMETPUYECKOTO aHanu3a. [IpenMyiecTsa 1 HEIOCTATKU METO/A.
TpeboBanusi, mpenbsBIsieMble K ocaskaMm. BeiOop BennuuHbl HaBeckH, ocaautens. 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 IPOLIECCOB 3apO/IbIIIE00Pa30BAHUS U POCT KPUCTAILIOB. Y CJIOBUS
OCaXJICHUS KPUCTAJUIMYECKUX U aMOP(HBIX OCaJIKOB.

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

@uIbTpOBaHKE, IPOMBIBAHNE, BBICYIIMBaHKE, IPOKAJIMBAHUE OCAIKA.

Omnpenenenue cepbl TPaBUMETPUYECKUM METOIOM.

Boruncnenus B rpaBUMETPUUYECKOM aHAJIU3E.



"KucJI0THO-OCHOBHOE TUTPOBaHue'"

&

10.
11.
12.

13.

Tutpumerpuueckuii ananus. CyIHOCTb METOAA.

KoHuenTpanus pacTBOpOB: MOJIIpHAsi, MOJISIPHAs: KOHLIEHTPALUsl DKBUBAJICHTA
(HOPMaJIbHOCTB), TUTP, TUTP 110 ONPEAEIAEMOMY BEIIECTBY.

TuTpanT, THTpOBaHKE, TOYKA YIKBUBAIEHTHOCTU. CTaHIAapTHBIE U CTAaHJAPTU30BaHHBIC
pactBopbl. PUKcaHal.

Mertoabl TUTpUMETpUUECKOro aHanu3a. Kinaccudukaryst MeTo0B:

10 TUITY IPOTEKAEMBIX peaKluil (KUCIIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE,
KOMIIJIEKCOHOMETPUUYECKOE, OCAAUTEIILHOE).

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

KpuBble TUTPOBaHUA B KUCIOTHO-OCHOBHOM MeTOJIe. B KakuX KOOpAMHATAX CTPOAT, TOUKA
HKBUBAJIEHTHOCTH, CKa4OK TUTpoBaHus. Pacuer pH. 3aBUCUMOCTh CKauKa TUTPOBAHUS OT
pas3InYHbIX (PAKTOPOB.

WNHanMKaTophl KUCIOTHO-OCHOBHOTO TUTPOBaHUA. BriOOp nHaMKaTOpoB. MHAMKATOPHBIE
norpemHocTi. O0sA3aTeNbHO JIM COBIAIEHUE TOUYKU TUTPOBAHUS U KOHEUHON TOUKH
TUTPOBaHUA?

TuTpoBaHNE MHOIOOCHOBHBIX KMCJIOT I MHOTOKUCIIOTHBIX OCHOBaHHM

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

Omnpenenenue coiepkaHus UIeJI0UX U KapOoHaTa HaTpUsl IPH COBMECTHOM IIPUCYTCTBUU B
pacTBope.

Omnpenenenue conepkanus kapOoHaTa ¥ ruipokapOOHaTa HATpUs PU COBMECTHOM
IIPUCYTCTBUH B PacTBOPE.

« OKHCINTENBbHO-BOCCTAHOBHUTEIbHOE TUTPOBAHUEC»

1. OKMCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUC. OcobenHocTH pCaKLII/II;'I OKHCJIICHHUA
-BoccTaHoBJIEHUS. OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIN HNOTCHIUAJl., €T0 3aBUCUMOCTDH OT

npupoAbl OKHCIUTCIA W BOCCTAHOBUTCIIA, TEMIICPATYPbI, KHUCIOTHOCTU CpPCIBbI.

YpaBHeHue HepHcra. Ornpenenenue HAaIMpaBJICHUSA peakuui
OKHCIICHUSI-BOCCTAaHOBJICHHUS.
2. TpeOoBaHUS K OKHCIUTEIHbHO-BOCCTAHOBUTEIHFHBIM PEAKIMSIM, WCIOJIB3YEMBIM B
TUTPUMETPUUECKOM aHalin3e. MeTo/Ibl OKUCIUTEIbHO-BOCCTAHOBUTELHOIO TUTPOBAHUS
B XMMUYECKOM aHanu3e. TUTPAHTHI
3. KpuBas tutpoBanus. CkauoK TUTPOBAHMSA, €O 3aBUCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB.
TuTtpoBaHue cmeceil OKUCIUTENEH (BOCCTAHOBUTENIECH ).
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE MHAUKATOPHL. TpeOoBaHUs K MHAUKATOPAM.
5. besunmukatopHoe tuTpoBanue. CyIIHOCTH MeTOJa IepMaHTaHaToMeTpuu. Kaxue
BEIIIECTBA MOKHO OIPEENIUTh METOAOM NepManranaToMeTpun? Kak onpenensercs KoHen
TUTPOBAHMUS B TIEPMAHTaHATOMETPHUN?
6. Omnpenenenue BOCCTAaHOBUTEJIEH B NepMaHraHaTOMETPHUH — METOJIe
OKHCITUTEITFHO-BOCCTAHOBUTEIIFHOTO ~ THUTPOBAHUS.  YCTAaHOBJICHHWE  KOHIICHTPAIUH
pactBopa KMnO4 mno ucxomnomy BemiectBy - pactBopy (NH)4C204. Ompenenenue
TOYKH IKBUBAIICHTHOCTH.
7. Kakue BemiecTBa (OKMUCIWTENM WJIM BOCCTAaHOBUTENHM) M C KaKUMU 3HAUYCHUSIMH

&

CTAaHAAPTHOTO JJICKTPOAHOI'0 IMOTCHIHAIa MOXHO ONPEACTIATH MPSAMBIM TUTPOBAHUEM

KMnO4? (90 MnO4-/ Mn2+ = 1,51 B). Onpenenenue xene3a (2) B conu Mopa .

«Kommiekconomerpus»

1.

Kowmmiekcubie COCOAUHECHNA. OCHOBHBIE TTOJI0KEHUS KOOpI{HHaHHOHHOﬁ TCOpHH.
CTpOCHI/Ie KOMIIJICKCHBIX COCHHHCHHﬁ.



XHUMHUYECKas CBSA3b B KOMILICKCHBIX COCIMHCHUAX . KOOpI[I/IHaI_[I/IOHHOC YHCJIIO.
HeHTaTHOCTB JIMTaHOO0B. BHYTpI/IKOMHJ'IeKCHBIC COCAMHECHUS.

3. Jucconuarysi KOMIJIEKCHBIX COCIMHEHUM. Y CTOMYMBOCTL KOMILJIEKCOB. KOHCTaHTBI
HECTOMKOCTU U YCTOMYUBOCTH.

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

S. @DaKTopbl, BAUSIOIIKE HA TPOLIECC KOMILIEKCO00pa3oBaHus. DPPeKTHBHAS KOHCTAaHTA
YCTOMYHBOCTH.

6. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUA. Pacyer. DakTOphI, BIUAIOIINAE HA
BEJIMYMHY CKauKa TUTpOBaHuUs. BinsHue paz6aBneHus pactBopa Ha BeTMUUHY pM.

7. Crioco0b1 0OHapy)KeHUSI KOHEYHOH TOUYKH TUTPOBAaHUS. MeTaITIONHANKATOPBI.

8. MeTobl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS : IPAMOE, 00paTHOE,
BBITECHUTEIIbHOE U KOCBEHHOE.

9. [Ipsimoe u oOpaTHOE TUTPOBAHKE KATHOHOB aTtoMUHKS pacTBopoMm DJITA.

10. VYciioBHs TUTPOBAaHMS CMECH KATUOHOB B OJIHOM QJIMKBOTE.

11. [IpyurHa MHINKATOPHBIX IOTPEIIHOCTEN MPU KOMIIEKCOHOMETPUYECKOM TUTPOBAHUH.

12. Onpenenenne xKeCTKOCTU BO/IbI KOMINIEKCOHOMETPUUECKUM METOJIOM.

13. Omnpenenenue METaNIOB B pacTBOpax (ypaBHEHUs peakluil, yCIOBUs ONpeeeHus,
WHJIUKATOpP).

IKceTpaKkuus

1. OcCHOBHBbIE 3aKOHBI U KOJIMYECTBEHHBIE XaPAKTEPUCTUKH.

2. 3akoH pacnpenenenus. Koncranra pacnpezaenenus, ko3duuuent pacupeneneHus.
Knaccudukanus sKCTpaKIIMOHHBIX MTPOIECCOB.

3. CriocoObl OCyIIECTBIEHUS SKCTPAKIUH.

4. [IpakTHueckoe UCIIOIb30BAHKE.

S. Pa3nenenue 31€MEHTOB METOJOM SKCTPAKLUH.

6. OCHOBHBIE OPTaHUYECKUE PEAreHTHI, UCIIOJIb3yEMbIE JUIsl pa3/IeJIeHUs SIIEMEHTOB
METOJIOM IKCTPAKLIHH.

7. CenexkTuBHOE pa3JelIeHNe 3JIEMEHTOB METO/I0M M000pa OPraHuYeCcKuX
pactBopuTeneil, nameneHre pH BoiHOM (hazbl, MACKUPOBaHUS U IEMaCKUPOBAHHUS.

8. [Tpubops! A5 FIKCTPAKIUHU.

Xpomarorpagus

1. Onpenenenue xpomarorpapuu.

2. [ToHsITHE O MOABMKHON M HETIOABIKHOM (ha3ax.

3. Krnaccugukanys MeTo 0B IO arperaTHOMy COCTOSIHUIO TMOABM)KHOM M HEMOJBHUYKHOM
¢ba3, Mo MexaHU3My pa3JiesieHHs], IO TEXHUKE BHIOJHEHHUS.

4. CriocoObl nostydeHus: XxpomMarorpaMM ((ppOoHTaJIbHbIHN, BBITECHUTENbHBIN, JJIFOCHTHBIH).

5. OcHoBHBIE TapaMeTpbl XpoMaTorpaMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.

6. CenextuBHOCTh U 3()PEKTUBHOCTH Xpomarorpapuueckoro paszzaeneHus. Teopus
TeopeTHyeckux Tapenok. Kunermueckas Teopus. Paspemienne Kkak — QaxTop
ONTUMHU3AIMU XpoMaTorpaduyecKoro npoiecca.

7. KavecTBeHHBIN 1 KOJTMYECTBEHHBIN XpoMaTorpapuuecKuil aHamms.

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

9. BosmoxHOCTH XpomaTorpaduu  Kak JAJisl pa3AeieHus], Tak U Ui aHAJIN3a BEIECTB.



«Duznvyeckue U GU3NKO- XUMHUYECKHEe (MHCTPYMEHTAJIbHbIE) METOAbl AaHAJIM32)

CHCKTpOCKOHH‘leCKI/Ie METO/bI AaHAJIN3Aa

1.

OO0mmas xapakTepucTUKa U Kiaccu(UKaIys CIeKTPaTbHBIX METOJIOB aHanu3a (10 MPUPOIC
YacTUL, B3aWMOJACHUCTBYIOIIMX C MH3JIy4€HHEM (aTOMHBIE, MOJEKYJSPHBIE); XapakTepy
nporecca (a0CopOLMOHHBIE, SMUCCUOHHBIEC); AUANa30HY AJIEKTPOMArHUTHOTO U3IYYCHHUS).
ATOMHBIE U MOJIEKYJISIPHBIE CIIEKTPBI, UX MTPOUCXO0XKICHHE, BUJI 1 OCHOBHbBIE XapaKTEPUCTHKHU.
Cnexmpor amomos. OCHOBHbIE U BO30YKIEHHBIE COCTOSHHUS aTOMOB, XapaKTEPUCTHKHU
COCTOSTHUI. DHepreTuyeckue Iepexoibl, IpaBuia oTOopa. BeposTHOCTH 31IE€KTPOHHBIX
Nepex0J0B U BPEMEHA )KU3HHU BO30Y)KICHHBIX COCTOSTHUH.

XapakTEepUCTUKU  CIEKTPAIbHBIX JIMHUM: IOJOKEHUE B CIEKTPE, WHTECHCUBHOCTD,
nosymupuHa. [TpuunHel yimupeHus cieKTpaibHbIX JIMHUH.

Cnexmpuvl  monexyn; uX o0coOeHHOCTH. CXEMbI JIIEKTPOHHBIX YPOBHEH MOJICKYIIBI.
DNEeKTpOHHbIEe, KoJjeOaTenbHble U BpalllaTelbHbIE CHEKTPbl MOJIEKYNI. 3aBUCUMOCTH BHJIA
CIIEKTpa OT arperaTHOro COCTOSIHUS BEUIECTBA.

AOGcopOIMOHHAs CIEKTPOCKOMUS: CYITHOCTh U OCOOCHHOCTH Hanboliee paclpoCTPAaHEHHBIX B
AQHAJIUTUYECKON NpakTuke MeToAoB. DoToMEeTpHUEeCKUN aHalu3. OCHOBHOHN 3aKOH
CBETONOIJIOIIEHHS, ONTHYECKasi IUIOTHOCTh, TIPOITYCKaHHWE, MOJSPHBIA KOA(PPHUIMEHT
CBETOIOIJIOIEHUSA. AJJITUTUBHOCTD CBETOMNOIJIOIIECHUS.

YcnoBus cobmonenus 3akona byrepa-Jlambepra-bepa. ['maBHble TpUYHHBI OTKIOHEHHS OT
OCHOBHOT'O 3aKOHA CBETOMOTJIOMIEHUS (MHCTPYMEHTAIbHBIE U (DU3UKO-XUMHUYECKHUE).
Knaccudukanus anmapartypbl ¢ TOYKH 3peHHUSI criocoba MOHOXpoMaTuzauuu ((poToMeTpsl,
cnektpodoTomeTpsl). BpiOOp ONTHUMANBHBIX YCIOBHI (OTOMETPUYECKOTO OIpPEICICHHUS.
Crioco0b! onpeiesieHnss KOHLEHTPAIMK BEIECTBA B MPAKTUKE (POTOMETPUYECKUX U3MEPEHUIL:
METOJ IpaJyupOBaHHOIO rpaduka, MeTo1 J00aBoK. JloCTOMHCTBA U HEJOCTATKH KaXKI0TO U3
HuX. Pacuetsl B poTOMETpHUECKOM aHAIU3E.

Onpenenenue Menu MeToaoM nuddepeHnanbHoNn HOTOMETPHUH.

JliIoMuHeCHeHTHBIA AaHAJIN3

1. KaxkoBa mpupo/ia JJIOMUHECIIEHTHOTO U3JTYyYCHUS ?

2. Uem 00bsCHSETCS CMEIIEHNE MaKCHUMyMa CIIeKTpa JIIOMHUHECIICHIIMU B 00J1aCTh
OOJBITUX JIJTUH BOJIH 110 CPABHEHUIO CO CIIEKTPOM TOTJIOMICHUS?

3. Ha yem ocHOBaH KaueCTBEHHBIH JIIOMUHECHEHTHBIN aHanu3? Kak npoBoasT
KaueCTBEHHBIC ONPEICTICHUS] METOIOM JIFOMUHECIIEHIIUN?

4. OT 4ero 3aBUCUT HHTEHCUBHOCTH JIIOMUHECLIEHTHOTO M3iydeHusi? Kak oHa cBsi3aHa ¢
KOHIIEHTpauein?

5. DHepreTUYeCKUi 1 KBAHTOBBIM BBIXO/IbI JTFOMUHECIICHIINH.

6. JlocTOMHCTBA U HEOCTaTKa METOAA.

PeppakTomerpus

1. [TokazaTenp mpenoMIIeHHs], OT KaKuX (paKTOPOB OH 3aBUCHUT?

2. UTo Ha3bIBaeTCs YIJIOM MOJTHOTO BHYTPEHHETO OTPAKEHUS?

3. Kaxk n3mensieTcst yros nmojgHoro BHyTPEHHETO OTPaXEHUsS C U3BMEHEHUEM TTOKa3aTels

IIpeIoOMIIEHUs?



Sl

[Monspuzanus u pedpakuus. Metoas! onpenenenus. Kak paccuutarh MOISIPHYIO H
yaenbHyto pedpaxun? [IpaBuno aqTuTHBHOCTH.

Omnpenenenne CTPOCHUS BEIIECTBA MO MOKA3aTEII0 MPEIOMIICHHS KUAKOCTH.
Tuns pedpakropoB. [Ipuanun paboTsl pehpaKToOMETPOB.

Oo6nactu npuMeHeHus: pehpakKTOMETPUIECKOTO METOIA.

IHoTeHHOMeTPpHYECKHA aHAIH3

1.

No ko

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

16.
17.

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

MatemaTH4ecKOe BBIPAKEHUE 3aBUCUMOCTH BEIMYUHBI JIEKTPOJHOIO I0-
TEHLHAJIA OT KOHIICHTPALlUX OIpe/ieIiEMBbIX HOHOB B pacTBope (ypas-
HEHHUE Hepncra).

CrangapTHBIN JIEKTPOAHBIN IOTEHIMA U €T0 HU3MEpEHHUE.

CymHOCTh MOTEHIIMOMETPUUECKOT0 METO/Ia AaHATIN3a,

00J1acTh €ro MPUMEHEHHUS, JOCTOMHCTBA U HEJIOCTATKH.

ToyHOCT U 4YBCTBUTEIBHOCTH METO/IA.

TpeboBaHusi K MHIMKATOPHOMY DJJIEKTPOAY M 3JEKTPOAY CpaBHEHUsA. Turmbl
WHJIMKATOPHBIX AJIEKTPOJOB. DJIEKTPOIbI CPABHEHUS. XIIOPCEPEOPSHBINA FITEKTPO/I.

OT KOHIEHTpAllMM KAaKUX HOHOB 3aBUCHUT MOTEHIUAI XJIopcepeOpsHOTO
anekTpona. Hanmummure ypaBHeHue Hepucra i xnopcepedpsHOro 371eKTpoa.
Mertannnueckue U MeMOpaHHbIE HHIWKATOPHBIE ANEKTPOABL.  DJIEKTPOJbI

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

OOpsicHUTE XapakTep KPUBOM TUTPOBAHUS MPU TUTPOBaHUU KapOoHaTa HaTpuUs
pacTBOPOM COJISTHOM KUCIIOTBI.

WnterpanbHas u quddepeHunanbHas KpUBbIE TUTPOBaHUS NPU TUTPOBAHUU
KapOOHaTa HaTpUs COJSTHOW KHCIIOTOM.

TpeGoBanust Kk  peakuusiM, HCIOJIb3YEMbIM B OTEHLIHOMETPUYECKOM
TUTPOBAHUHU.

Otinune npssMoi MOTEHIIMOMETPUH OT NOTEHINOMETPUYECKOTO TUTPOBAHUS.
Onpenenenre KOHEYHON TOYKU TUTPOBAHUS (3KBUBAJIEHTHOTO 00BEMA).
OO6patuMble U HEOOpaTUMBbIE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CHCTEMBI.
Hammmmre ypaBHenne HepHcra miid OKUCIMTENBHO- BOCCTAHOBUTEIBHOIO

QJICKTPOJa, Ha KOTOPOM IIPOTEKACT PCAKIHA:

a)Fe*" -1e=Fe*

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

18. Ompenenenue meI0YHOCTH BOJIBI.

19. Onpenenenne xpoma.

BoJsbTamMnepoMerpruyecKuii aHa M3

1.
2.

Bonbramnepomerpusi. CylmHOCTh METOAA, ONIPEIEIIEHUE.

KakoBbl xapakTepHble OCOOEHHOCTH SUEHKU AJsl BOJBTAMIIEPOMETPHUYECKUX
M3MEpEHUI U YeM OHU 00YyCIIOBIIEHBI.

Knaccuueckas mnonsiporpadus. CymHOCTb €€, DIEKTPOAbl. Y CTpPOMCTBO,
JOCTOMHCTBA U HEJOCTATKU PTYTHOT'O KAaNaroOIEero MUKPO3JIEKTPOIa.

VYcnoBusa peructpauuu noasgporpaMM. Ha dro pacxomyercss BHEIIHee
HampsbKeHUe, HajaraeMoe Ha nossiporpadudeckyto sueiiky? Unaud depenTHblit



3JEKTPOJIUT, €ro poJib. 3aUe€M HYXKHO YIAISITh U3 pPacTBOpa pPacTBOPEHHBIN
KHUCJIOPOJ TIEpe] PETUCTPAIIUEN MOTISAPOTPAMMBI?

S. BonbramnepHas KpuBas, €€ XapaKTEPUCTUKU (KOHIEHCATOPHBIA  TOK,
MOTEHIMAJ BBIACICHUS, NpeAeibHbIi TOK). IIpn kakux yciaoBUsAX NpelesbHbIH
TOK siBIsiercs nud¢y3nonubM? [Touemy Bennunna Eq/p XapakTepusyer npupoy
aenosispusaTopa’?

6. 3aBucumocTh AU(PPY3MOHHOTO TOKAa OT KOHLEHTPAIMH JETOJIIpU3aTOpa:
ypaBHeHue MibkoBuua.  M300pasute KpuBbIE 3aBUCUMOCTH BEIMYUHbI
(G PYy3MOHHOTO TOKAa OT KOHLEHTpAIMM MACTIONISIPU3aTOpa M TOKAXKHUTE Kak
BbIOMpaeTcss pabounii MOTEHLKAN Ul aMIIEPOMETPUYECKOTO TUTPOBAHMSL.

7. VYpaBuenue oOpartumoi monsporpadudeckoil BonHbel. Kakyio wuHpopmanuio
MO’KHO IOJyYUTh U3 HEro?

8. KavectBennslii mnossiporpaduueckuii ananus. BrumsHue coctaBa (OHOBOTO
JIeKTpoIuTa Ha BenuuuHy Ei1p B Kakux cimyyasx BO3MOXKHO OJHOBPEMEHHOE
MOJISIPOTpagrUECKOe OTNpeIeIeHue HECKOJIBKUX BEIeCTB?

9. KonmuuecTBennbiii  mossiporpadguveckuid  aHaim3. MeToabl  ONpeAcIICHHs
KOHLEHTpaluu ( rpalyupoBOYHOrO rpaduka, craHaapToB, 100aBOK)

10. ITpuemsl B nossiporpaduu 1 MOBBIIEHHUS YyBCTBUTEIILHOCTH U pa3perIIaonei
CIIOCOOHOCTH.

11. dopMa U XapaKTEpUCTUKHU  KJIACCHYECKOM.  ocruuiorpaduueckon u
IIEPEMEHHO-TOKOBOM MOJISIPOrpamMm

12. Bonbramnepomerpusi. MHaukaTopHble 371€KTpoJbl. Bua BosibTammeporpamm,
MIOJIyYEHHBIX Ha CTAllMOHAPHOM U BPAIAIOIIEMCSl TBEPbIX AIEKTPOAAX.

13. WuBepcuonHas BonbTamnepomerpus. Ee cyrb. Uem o0ycioBieHa BbICOKas
YyBCTBUTEIBHOCTh METOAA?

14. AmniepoMeTpuyeckoe TUTPOBaHHWE, HPUHIUI METOJA, AJIEKTPOoAbl. THuIlbl
KpUBBIX TUTpoBaHus. [IpenmyiiecTBa aMnepoMeTpuueckoro THTpOBaHUs EPE]
IPSIMOI1 BOJIbTaMIIepOMETPUEH.

Konaykromerpus

1. Teopernueckue OCHOBBI MeTOJ1a. DIEKTPONPOBOJHOCTh PACTBOPOB (yAeIbHAs,
SKBUBAJICHTHAs).

2. OnexkrpodopeTudeckuil 1 penakcaroHHble 3()(eKThI.

3. [Tokaxute, IpU KAaKUX YCIOBHSX y€lIbHas 3JEKTPOIPOBOJHOCTh UYHUCIEHHO
paBHa CHJIE TOKA, IPOXOIAIICTO Yepes CedeHne PACTBOPA TOBEPXHOCTBIO 1M,

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

S. [IpencraBbTe rpaguuecKyro 3aBUCUMOCTh  yJI€IbHON 3JIEKTPOIIPOBOJHOCTH OT
KOHIIEHTPALUHU Ui cIa0bIX W JUIl CUJIbHBIX 3JeKTpoiuToB. [louemy B o0oux
CiTy4asix Ha KPUBBIX HAOJIIOAETCs MAKCUMyM?

6. OT kakux (pakTOpOB 3aBUCHUT yJI€JIbHAS 3JIEKTPOIPOBOAHOCTh pacTBopa? Kak
HaWTH ee BETUYMHY JIJIsl CMECH PAaCTBOPOB?

7. Kak 3aBHCHUT »HKBHBAJIEHTHas »AIIEKTPOINPOBOJHOCTh OT paz0aBieHUs IS
CUJIBHBIX U CJIA0BIX AJEKTPOJUTOB? B Kakom citydae ITOCTHUTAETCs MpeaebHOe
3HAUEHUE JIEKTpoIpoBoAHOCTH. [Touemy?

8. B kakux ciayyasx OpUMEHSIOT METObI IPSIMON KOHAYKTOMETpUN?

9. Kongykromerpruueckoe TUTpoBaHHE. BuJ KpHUBBIX KOHIYKTOMETPUUYECKOTO
tutpoBanud. [Ipumepsl. OcOOEHHOCTH U TOCTOMHCTBA METOAA.

10. Kakne s¢dexTsl BO3HMKAIOT B PacTBOpE AJIEKTPOJIMTA MOJ JCHCTBHEM TOKa
BBICOKON 4acTOTHI?

11. BricokouacToTHOE TUTpOBaHME. THIIBI U3MEPUTENBHBIX sueek. llomsapusanys

MOJIEKYJ1 B TI0JIE€ BBICOKOM YacTOThl (OpHEHTAalUHMOHHas U JAehopMalliOHHAsA).



AKTHBHasi ¥ pEaKTHBHAs COCTABIIAIOLIME 3JIEKTPOIPOBOIHOCTH  SIUCHKH.
Bo03MOXHOCTH 11 OTpaHUYEHUS] METO/1a.
12. Omnpenenenue 6apust METOJJOM BBICOKOYACTOTHOTO TUTPOBAHHS TUTPOBAHUU.

Kyionomerpus

1. B uyem cymHOCTh KyJIOHOMETPHUYECKOTO METOJ1a aHaIn3a?

2. Kakwue 3akoHbI JIexkat B ero ocHoBe? UTo xapakrepusyeT Bbixoa no Toky? Ilouemy mpu

KYJIOHOMETpHYECKHX n3MepeHusx Heooxoaum 100% BbIxoJ O TOKY?

Kynonomerpus npsmas u KocBeHHas (IOTEHIIMOCTAaTUUYECKasl U TaJbBaHOCTaTUYECKas).

[TorenunocTtaruyueckas KyloHoOMeTpus. BriGop Benuuuubl noteHuuana. OmnpenencHue

BpeMeHH 3J1eKTponu3a. CriocoObl ONpeesieH s KOJTMYECTBA AIIEKTPUYECTBA.

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

How

CraTtucruueckas 06pa60TKa PE3yJbTAaTOB aHaJIu3a

1. [TpuBenuTe KIacCHPUKALUIO MTOTPEITHOCTEW U3MEPEHUS 110 COCO0Y MX
BBIPpAXKCHUS.

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

3. Kak 3aBUCHT OTHOCHTENIbHAS TIOTPELTHOCTh H3MEPEHUs 00beMa 110 OI0pETKe OT
BEJIMYMHBI U3MEPSIEMOro o0bema?

4. Kak 3aBUCHT OTHOCHTENbHAS TIOIPEITHOCTD B3BEIIMBAHUS Ha aHATUTHUSCKUX

BECax OT BEJIMYUHBI HABECKU?

S. Yro Takoe cpegHee apuMeTHUecKoe 3HaUeHUEe U3MepsAEeMOi BETMYUHbI?

6. Kaxkumu npuyriHaMy BbI3BaHbBI CUCTEMAaTHYECKHE, CIydaiiHbIe U IpyOble
MOTPEUTHOCTH?

7. UYro Takoe NpaBUIbHOCTh U BOCIIPOU3BOUMOCTD SKCIIEPUMEHTAJIbHBIX TaHHBIX ?

8. Kakumu cioco6amMu MOKHO YMEHBIIUTh CHCTEMATHYECKYIO TOIPEIIHOCTb!
TUTPOBAHUS, B3BELINBAHUS, OCAKIACHUSI U IPOMBIBAHUS 0Ca/IKOB, KaTMOPOBAHUS
MEpHOU nocyabl?

9. Kakumu cratncTH4eckMMH XapaKTepUCTUKaMU ONpeeNseTcs ciydaiHas
MOTPEUIHOCTh?

10. UYro Takoe cTaHAAPTHOE OTKJIOHEHHUE OTAEIBbHOTO U3MEepEeHus?

11. Kak mone3ysice Q — KpuTepreM, MOXXHO OOHAPYKHUTH TPyObIe TOTPEITHOCTH?

12. Yro npencTaBisOT COO0M cTaHAapTHBIE 00pa3Iibl U Ul Yero UX UCTIONb3YIOT?

. IIpumeput pacuemmnvix 3a0anuil
Ananumuyeckas xumusi

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - coyin Mopa - ¢ MacCOBOM A0JeH
(NH;)2SO4FeSQO,4-6H,0 pasroii 0,9 He0OX0AUMO B3STh I [PABUMETPUIECKOTO aHATH3a YTOOBI
Macca BecoBol opmbr ocajika Fe,O3 Ob1a pasna 0,150 r ?

2. Beruucnure maccy pochopHOI KHUCIOThI, HaXOASIIENHCsl B pACTBOPE, €CJIM Ha TATPOBAHHUE 3TOTO
pacTBOpa 10 NPUBEIECHHOMY HIKE ypaBHeHHIO peakuuu ronuio 20,00 ma 0,1 M pactBopa
TUAPOKCHUIA HATPUSL.

HsPO, + NaOH = NaHPO, + H)O



3. Beruucnure pH pactBopa, nmomydennoro npu nodasienuu k20 mut 0,05 H pactBopa NaOH
15 mi 0,06 H pacteopa HCI.

4. Meiwsk (1) Bctpeuaercs B mpupojie B Bujie MuHepaia kiayaerura. Ha tutpoanue 0,210 T
MHHepana uspacxogosaso 29,3 mn  0,0521 pactBopa |,. Paccunraiite MaccoByro 101110

As,O, B oOpasue.

5. Iloctporite kpuyto TutpoBanus 0,1 H pactBopa ykcycHoit kucnotsl 0,1H pactBopom
ruapokcuaa Hatpus. Kak BeIOpaTh moaxoasuii uHauKaTop?

Dusuko-xumudeckue mMmemoowvl AHAIU3A

6. Beruncinte noTeHuan MHIMKaTOPHOTO METAJNIMYECKOTO 3JIEKTPO1a OTHOCUTENBHO JIEKTPOAA
CPaBHEHUS, UMEIOLIETO IOTEHIHUAT (5 cp,, O€3 YUETA ¥ C Y4ETOM HOHHOM CHIIBI PACTBOpA IIPH
CIELYIOIIUX YCIOBHAX

Onektpon | O0bem PactBopenHoe BemecTBo, €ro | t,°C DneKkTpona @Ps.cp., B
JJIEKTPOJINTA, | MACCa MU KOJIMYECTBO CpaBHCHHUS
oM’
Pd 100 FeSO, —0,01mom — ok 22 Kamomensusnii | 0,337
(0,1H KCI)
Fe,(SO, ), —0,32

7. Berarcnuth PH pacTBopa M KOHIIEHTPAIHIO HOHOB BOJOPOAA, €CIIH IMOTEHIIUA BOJIOPOIHOTO
AJIEKTPOJIa OTHOCUTETFHO HACBIIIEHHOTO KaJloMenbHOTO 3JekTpora (o= 0,438 B) cocraBuin 0,315
B.

8. PactBop Bemecta FeCl; Turpyror pactBopom KF. CocTaBbTe ypaBHEHHE XUMUYECKOM
peakuuu H, MoIb3yaCh 3HAUYEHUSIMU MOJBUKHOCTEN HOHOB (Tadu1. 6), orpenenanTe BUl KpUBOM
KOHJAYKTOMETPUYECKOTO TUTPOBAHMUSL.

9. J1st onpeieNieHnst MOTUI-HOHOB HCIIOIB30BAITM KYJTOHOMETPUYIECKHI METOM, TUTPYS
MOJTU/I-UOHBI TIEpMaHTaHAT-HOHAMHE, KOTOPBIE DJIEKTPOTC€HEPUPYIOTCS B AaHOJHOM IPOCTPAHCTBE B
CEepHOKHUCION cpesie. TOUKY S5KBUBAJICHTHOCTH YCTAHOBHIIM MOTEHITMOMETpruecku. COCTaBbTe
ypaBHEHHUE peakiuu rpu TuTpoBanuu. [lomyuens! cieqyromniye nanusie, mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouenure Hamuuue rpyobix norpemnocre no Q - kpurepuro. Beruncnute
CTaH/IapTHOE OTKJIIOHEHHE CPEIHEro pe3yabTaTa U JOBEPUTENIbHBIN HHTEepBaI IpH 95 %
BeposTHOCTH. KakoBa TouHOCTh omnpeaeneHusi? CKOIbKO 3HaYaluX QP cleayeT yka3aTh B
pe3ynbprare?

10 Onpenenutsb kKoHIeHTparuio noHoB MNO,4 B pacTBope (T/71), €Ciu MpH aMIIepOMETPUIECKOM
tutpoBanuu 10,0 mu pactBopoMm cosiu Mopa (Fez+) C TUTPOM 110 >kene3y paBHbIM 0,00279 r/mn
npu E=+1,15 B nonyuunu cnenyroniue pe3yabTarThl:




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 JIEKTPOXUMUYECKON peakini.

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
00paboTKku 0-heHaHTPOIMHOM ObLIO MosydyeHo 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 MOJIsIpHYHO pedpakuuio yetbipexxiopuctoro yriepoaa CCly, ecnm mokaszarens
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 onipefesieHn: MapraHiia B CrijiaBe 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/mMi1 Maprasua.

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
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Beruncaure
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
MIPOM3BOJILHO 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 HpﬁMOfI
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.




Kon
WHIUKaTOpa

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:

[TpomexyTouHas aTTecTanus M0 AUCHUILUINHE «AHAIUTHYCCKAs XUMUS M PU3UKO-XUMUYCCKHE
METO/IbI aHATM3a» BKIIFOYAET TCOPSTHUUECKUE BOTIPOCHI, TIO3BOJISIONIUE OLIEHUTh YPOBEHb
YCBOCHHUS 00YJAIOIIUMUCS 3HAHUMN, Y IPAKTUYCCKUE 3aJaHUS, BBISBIISIONINE CTEIICHD
c(hOpMUPOBAHHOCTH YMEHUH W BIAJCHHIA, TPOBOAUTCA B (hopme 3aueTa (1 Kypc) u 3aueta ¢
o1eHKOH (2 KypcC).

3ayer Mo JAHHOM JUCHUIUIMHE MPOBOJUTCS B YCTHOM (pOpME IO BOIPOCAM M3 CIIMCKA,
JIOBE/IEHHOTO JI0 CBEJICHUS CTYCHTOB, BOIIPOC MOXKET CO/EPKATh HEOOIBIIOE IPAKTUIECKOE
3a/laHue.

IMoka3aTeu 1 KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— OHLCHKY «3a4YTC€HO0» CTYACHT ITOJIYy4a€T, €CJIM MOKET IOKa3aTh 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(OpMHUPOBAHHOCTH KOMIIETEHIMH, 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 MaTcpHadla U YMCHHUC HUX
IMPUMCHSTD,

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

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

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

® 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 OI]_II/I6KI/I,
HCITPABIIIEMBIC CAMHUM CTYACHTOM ITOCJIC 3aMCYaHH A 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(HOPMHUPOBAHHOCTH KOMITETEHIIUH:

® 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 «HEey/10BJIeTBOPUTEJIbHO» (1 6amt) — oOydaromuiics He MOXKET MOKa3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEACHUS U 00BICHCHUS HHPOPMALIUHU, HE MOXKET 1I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS IMPOCTHIX 33j1au.








