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®dopma oOyueHus
3a04Has
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PaGouas nporpamma coctasiiena Ha ocHoe PI'OC BO - GakanaBpuar 110 HarpaBjIeHHIO
noarorosku 18.03.01 Xumudeckas Texnonorus (mpruka3 Muno6prayku Poccun ot 07.08.2020 r.
Ne 922)

PaGouas mporpamMma paccMOTpeHa H oo0peHa Ha 3acefiaHuy Kadenpbl MeTamurypriau 1
XUMHUYECKHX TEXHOJIOTUI

10.02.2021, mpotokoin Ne 5

3aB. kadeapoi A.C. XapueHko

Pa6ouas nporpamma ooOpeHa Metoandeckoi komuccueit UMMuM

03.03.2021 r. mpoToxon Ne 4 BT i e //
Tpenceparéns — -~ A.C.CaBuHOB

PaGouast mporpaMmMa coCcTaBJIeHa: %"’“’/

noueHt kadeapsl MuXT, kaH1. XuM. HayK C.A. KpbutoBa

Penenzenrt: %
JionieHT Kadepbl XUMHH, KaH/I. TEXH. HAyK < [ JL.T. Konsina




MUHHACTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHNS
POCCUICKOI ®EJEPALIIU

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

VYTBEPXJIAIO
Hupexrop UMMuM
A.C. CaBuHOB

03.03.2021 r.

PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

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

Hanpasnenue noaroToBku (CreuuagbHOCTD)
18.03.01 Xumuueckas TEXHOJIOTHUS

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl

XuMudecKas TeXHOJIOTHS IIPHUPOAHBIX 3H€pFOHOCHTGJ’IGI71 " YIJICPOAHBIX MAaTCPpHAJIOB

YpoBeHs BrIcIIEro o0pa3oBaHus - 0aKajiaBpuat

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu
Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI

Kypc 1,2
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Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 18.03.01 Xumudeckas Texnomnorus (mpukaz Munoopuayku Poccun ot 07.08.2020 .
Ne 922)

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

PaGouas nporpamma ogoOpena metoauueckoi komuccueir UMMuM
03.03.2021 r. mpotokoma Ne 4
[Ipeacenarens A.C. CaBuHOB

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

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




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl MeTamTypruu ¥ XMMHUYECKUX TEXHOJIOTHI

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yu4eOHOM ToJly Ha 3aceaHuu Kapeapsl MeTamTyprui i XAMUYEeCKUX TeXHOJIOTUN

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapbl MeTauTyprud U XAMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

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

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTauTypriud i XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

- TeOpeTHYecKasi U MpaKkTUYecKas MOATr0TOBKa CTYJEHTOB [0 BOIPOCaM BbIOOpa MeTo1a
aHaJIM3a M €T0 MPAKTUIECKOTO OCYIIECTBICHHS JIJIs TIOTy4eHHS HHPOPMAITUU O KQaUeCTBEHHOM H
KOJIMYECTBEHHOM COCTaB€ TOrO MJIM HMHOrO OOBEKTa MpHU pPELICHUH BBITYCKHUKOM 3a]a4
Oyny-miei npoheCCUOHATLHOM ACSITETLHOCTH;

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

JucuunnuHa AHanuTh4Yeckass XuMus U PU3NKO-XUMUYECKHE METObl aHaJIn3a BXOJUT B
00s13aTeNbyr0 YacTh y4eOHOT0 TUIaHa 00pa30BaTEIbHON MPOTPAMMEI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

®dusuka

Maremartuka

HcTopust XuMuu ¥ XUMUYECKOU TEXHOJIOTUU

OO6m1ast ¥ HeOpraHMU4eCKask XUMHUS

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AMCLUHUILIIMHBI OyIyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

Kommongnas xumus

Opranuyeckast XUMHs

XUMHUECKas TEXHOJIOTHS HEPTH M BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN

W3Bneuenne u nepepadoTka XUMHUECKUX MPOTYKTOB KOKCOBAHHS

beszonacHoCTh KH3HEACATETLHOCTH

Y4eOHo-uccaenoBaTelbeckas padboTa CTyIeHTa

YyeOHasi - HaydHO-HCCIeAOBaTelbCcKas pabora (MOJSyueHUE TMEePBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATENIbCKON pabOThI)

Teopernueckne OCHOBBI XUMHUECKOW TEXHOJIOTHUH TOTIIIMBA M YTIIEPOJIHBIX MaTEPHUAIOB

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrate OCBOEGHMSI JUCHMIUIMHBI (MOAyJs) «AHaJUTHYECKass XUMUS H
(GU3UKO-XMMUYECKHE METObl aHadu3a» OO0yJaroIlMiCs JOJKeH o0safaTh CleAYIOIMMU
KOMIETEHIMSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-2 CmocobeH wuCHoIb30BaTh MaTemMaTHueckue, (usndeckue, (GU3NKO-XUMUYECKHE,
XAMHYECKHE METOJIBI JIJIsI PeIIeHUs 33,129 TPO¢heCCHOHATBHOM NeITeIbHOCTH

OIlK-2.1 Ucnone3yer  maremarmyeckue,  (usmueckue,  (U3NKO-XMMHUECKUE,
XUMHAYECKHEe  METOABl  JUIsl  pelleHus 3agad  IpodecCHOHaTbHON
JeSITeJIbHOCTH

OIIK-2.2 Bri6upaer MaTeMaTHUYeCKue, buzmveckue, (UBUKO-XMMHYECKHE,

XUMHUYCCKUC MCETOJBbI JJIA peHiCHuA 3aaad HpO(l)CCCHOHaHBHOﬁ
JCATCIIbHOCTH




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas Tpy1I0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora — 21,4 akaj. 4acoB:
— aynuropHas — 20 akaj. 4acos;
— BHeaynuTopHas — 1,4 aka. yacoB
— caMocTosTenbHas pabora — 186,8 akan. gacos;

— MOJTOTOBKa K 3auéTty — 3,9 akaj. yaca
dopma arTecTalrH - 3a4€ET, 3a4ET C OLIEHKOU

AynutopHast ) =
KOHTaKTHas paboTta E 3 ®dopma TeKyILero
Pazzen/ Tema 2, (B axaz. acax) E E‘ Bux . KOHTpOJIA Kon
[ — = g O | CAMOCTOATEINLHOH | yCNeBaeMOCTH 1 KOMITETEHIIHH
o & padoThI IIPOMEKYTOYHOH
na6. |npakr.| € 8
Jlek. s aTTecTaluu
3aH. | 3aH. | O &
1. 1. AHanuTHuecKasi XUMHS
CamocrosTensHOe
n3ydeHue
yueOHO u
HAYYHOM CobecemoBanmue,
JIUTEPATYPHI. TECTHPOBaHHE
1.1 KauecTBeHHBIN aHAIIN3 0,5 15,4 Toaroroska K Homanmsis OlIK-2.2,
cobeceIoBaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTUPOBAHUIO, pabo-ta Nel
Beinonnenue 3auer
JOMAaIIHEH KOH-
TPOJILHOM pPaboThI
Nel
CamocrosTenpHOE
U3y4YeHHE
yaeOHOU 1
HAYYHOM CobecenoBanue,
JATEPaTypPHL. TECTUPOBAHNE
1.2 I'paBuMeTpUYECKUT aHAIN3 1 23 Toaroroska x Homanmsis OlIK-2.2,
1 co0eceI0BaHMmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHUIO, pabo-ta Nel
BeimonHeHne 3ager
JIOMaIrHe KoH-
TPOJILHOM PabOoTHI
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 Jomamrusis OIlK-2.2,
TUTPOBAHUE ' > co0eceloBaHHIO, | KOHTPOJIbHAS OIlK-2.1
Komnnexkconomerpuueckoe TECTUPOBAHMUIO, pabo-Ta Nel
TUTPOBAHUE BeimonHeHne 3ager
JIOMaIHe KoH-
TPOJIbHOW PabOTHI
Nel




CaMocTosATeIbHOS

H3yuYCHHE
1.4 Craructuyeckas o0paboTka 15 yqeGHOHVH CobecenoBanne | OIIK-2.1,
pe3yJIbTaTOB aHATU3a Hay*Hom 3auer OIlK-2.2
JIUTEPATYPHI.
IToaroroBka k
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
aHajau3a.
CamocTosATeIbHOE
H3yUYCHHE
y4eOHOI
HAYYHOM CobecenoBanue,
JIUTEPATYPHI. TECTHPOBaHHE
2.1 Bsenenue. Kiaccuduxanus 05 4 IToaroroBka x Jlomarnssist OIIK-2.2,
METO/I0B ' cobeceI0BaHUIO, | KOHTPOJIbHAS OIIK-2.1
TECTHPOBAHHUIO, pab6o-ta Ne2
Brimonnenne | 3adeT ¢ oneHKOM
JTOMaIIHeH
KOHTPOJIbHOU
paboTer Ne2
CaMOCTOSTENbHOE
U3y4YeHUE
yueOHO# 1
HaY4YHOU CobecenoBanue,
JTUTEPATYPHI. TECTHPOBaHHE
2.2 DNeKTPOXUMHUYECKHE METO]IbI 15 | 301 274 IToaroroBka k JomarnnHsis OIIK-2.2,
) )
aHaJIn3a. cobece10BaHmIo, KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHMUIO, pabo-ta No2
Brmonaenne 3a4eT ¢ OLEHKON
JOMaIrHen
KOHTPOJIbHOU
pabotbr Ne2
CamocrosaTeasHoe
U3y4YeHHE
yaeOHOI 1
HAYYHOM CobecenoBanue,
JIUTEPATYPHI. TECTHPOBaHHE
2.3 CrnekTpOoCKONHYECKHE METO]IbI [Noaroroska k Jomamusis OI1K-2.2,
15| 321 40
aHanau3a co0eceI0BaHMmIo, KOHTPOJbHASI OIlK-2.1
TECTHPOBAHMUIO, pabo-ta No2
Brmonaenne 3a4eT ¢ OLEHKON
JOMaIIHen
KOHTPOJIbHOU
padoter Ne2
CamocTosATenpHoe
U3y4YCHHE
yueOHOI u
Hay4HOH CobecenoBanue,
JIUTEPATYPHI. TECTHPOBAHHE
24  Meronsl  pasgeieHus W 05 45 ITogroroBka k JlomarnHsis OIIK-2.2,
KOHIICHTPUPOBAaHUS ' co0eceloBaHHIO, | KOHTPOJIbHAS OIlK-2.1
TECTHPOBAHHUIO, pab6o-ta No2
Brimonaenne 3ayer ¢ OLEHKOU
JOMaIHen
KOHTPOJIbHOU
pabotsr Ne2
Wroro no paspeny 4 | 6/41 116,4
Uroro 3a cemectp 4 | 6/4U1 116,4 340




HTtoro no aucumiuinHe

12/6,4

209,8

3a4eT, 3a4eT C
OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpoektupoBanue o0yueHus: CTPOUTCSA HAa OCHOBE CIEAYIOIINX MPUHIUIIOB!

- OOyueHne Ha OCHOBE MHTETPALIUY C HAYKOW U IIPOU3BOACTBOM.

- [IpodeccuonanbHO-TBOpUECKAsi HAPABICHHOCTh OOYUECHHUS.

- OpueHTHPOBaHHOCTH 00yUEHHS HA TUYHOCTD.

-  OpHeHTHpPOBAaHHOCTh OOy4YeHHS Ha pPa3BUTUE OIbITa CcamMo00pa30BaTEIbHOI
JesITeIbHO-CTU Oy yIIEeTo CIeHUAINCTA.

Jlis  [oCTWKEHUs — IUIAaHUPYEMBIX — pe3yibTaroB  OOy4YeHHs, B  JUCIMILIAHE
«AHaNUTUYECKass XUMUA U (PU3MKO-XUMHUYECKHNE METOABI aHAJIN3a» HUCIOJIB3YIOTCS pa3IuyHbIe
o0pa3oBaTelibHbIE TEXHOJIOTUHU:

1. TpaguumonHele o00pa3oBaTeNbHbIE TEXHOJOTUU: WHGOPMALMOHHAS  JICKIIHS,
nabopa-TOpHBIE 3aHATHUSI.

2. HNHpopManinOHHO-KOMMYHUKAITTOHHBIE o0pa3oBaTeNbHbIC TE€XHOJIOTHH:
nekuus-Buzyanuzanus. I[lpaktuyeckoe 3aHsTHE B (GopMe Mpe3eHTAlMd — NPEICTaBICHUE
Pe3yJIbTaTOB € UCIIOJIb30BAaHUEM CIELMATIM3UPOBAHHBIX IPOIPAMMHBIX CpPEJI.

3. MudopmanroHHO-pa3BUBAIOIINE TEXHOJOTUHU, HalNpaBlieHHblE Ha (OPMHUPOBAHUE
CUC-TEMbI 3HaHMM, 3allOMUHAHHE U CBOOOAHOE omnepupoBaHue UMHU. llpu camocrosiTenbHOM
U3yde-HUU JIUTEpPaTypbl NPUMEHEHHE COBPEMEHHBIX WH()OPMALMOHHBIX TEXHOJOTHH s
CaMOCTOSI-TEJIbHOTO ~ TOMOJHEHHUsS 3HAaHUM, BKJIOYas MHCIOJIb30BAHME TEXHUYECKUX U
AIIEKTPOHHBIX CPEJICTB UHPOPMAITHH.

4. JlesaTenbHOCTHbIE MPAKTUKO-OPUEHTUPOBAHHBIE TEXHOJOTHH, HAIpPaBJIECHHbIE Ha
dbopMupoBaHUEe CUCTEMBI TPO(HECCHOHATBHBIX MPAKTUYECKUX YMEHH MpHU pa300pe KOHKPETHBIX
CUTyallul, OCHOBaHHBIX Ha MPAKTUYECKUX MpUMeEpax, O0OeCIeUUBAIOIINX BO3MOKHOCTh
KaueCTBEHHO BBIMIOJIIHATH MPOGECCHOHATBHYIO I€ATEIbHOCTb.

5. PasBuBaromue npoOJEMHO-OPUEHTUPOBAHHBIE TEXHOJOIMH, HANpaBiICHHbIE Ha
dbopMu-poBaHue © pa3BUTUE MPOOJIEMHOTO MBIIUICHHS, MBICIUTENBHON aKTHUBHOCTH,
CIOCOOHOCTH BHU-ACTh U (DOPMYyIUPOBATH MPOOJIEMBI, BEIOMPATh CIIOCOOBI M CPEACTBA I UX
pelieHus.

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

7. JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUM OO0Yy4YeHHs, O0OecreuMBaloIIUe B XOJe
y4eOHOro Impolecca y4eT pas3iMyHbIX CHOCOOHOCTEH o0yuyaeMbIX, CO37aHHE HEOOXOIMMBIX
yC-JIOBHU 17151 pa3BUTHS UX MHAUBHUIYaAJIbHBIX CIIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTHU B
yuyeObHOM Tmpouecce. JINYHOCTHO-OpUEHTHPOBAHHBIE TEXHOJOTMH OOYYEHMs peau3yloTcs B
pe-3yJbTaTe MHANBUAYAIBHOIO OOIIEHNUS IPEN0IaBaTeNsl U CTYIEHTA.

Peanun3zanus Takoro noxo/1a OCyIeCcTBIISETCS CIEIYIOLUIMM 00pa3oM:

1. Pacnpenenenue tem pedeparoB ( BXOAUT B JOMAIIHIOW KOHTPOJIBHYIO PaboTy) ¢
Y4ETOM IOKETaHUH CTYJEHTOB, TEMAaTUKU UX HAYYHBIX HHTEPECOB H T.II.

2. IToaroroBka cryaeHTaMu (DOPMBI OTIETHOCTH CAMOCTOSTEILHOM paboTHI (pedepar).

3. OO6cyxaeHHe BBIOJHEHHOTO JOMAIHEr0 33JaHusl MpHU coOeceoBaHUM M claye
3ayeTa.

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

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)
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ANIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

3. KocruHa, 3. . Tutpumerpuueckue METO/bI aHanusa:
OKHCITUTEIbHO-BOCCTAHOBUTENPHOE U  KOMIUIEKCOHOMETPHUYECKOE THUTpPOBaHUE : yuyeOHOe
noco6ue / 3. U. Koctuna, C. A. Kpbutosa, U. B. [Tonypko ; MI'TY. - [2-¢ u3., MOATOT. 1O Iev.
u3a. 2016 r.]. - Marautoropek : MI'TY, 2017. - 1 snekrpos. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3227. pdf&show—dcatalogues/1/1136
894/3227.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobdbekr. - Tekcr
ANIEKTPOHHBIN. - CBefieHus 1ocTynHbl Takke Ha CD-ROM.

4. KppuioBa, C. A. IIpakTuueckoe pyKOBOJACTBO IO AHAJIUTUYECKOM XHMHH.
KauectBenHslit ananmu3 : yaedbHnoe nocodue / C. A. Kpsutosa, 3. U. Koctuna, 1. B. ITonypko ;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 3J1eI<Tp0H ont. guck (CD-ROM). - 3arm. ¢ tutyi.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 27.pdf&show=dcatalogues/1/113005
0/27 .pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : IeK-TPOHHBIH. -
Ceenenus noctynHbl Takke Ha CD-ROM.

5. Kpeuosa, C. A. IlpakTHueckoe PyKOBOACTBO MO (PU3UKO-XMMUYECKUM METOJIaM
aHamu3a . yueObnoe mocobue / C. A. Kpsutoa, 3. U. Kocrtuna, U. B. Tlonypko ; MI'TY. -
Marnuto-ropck : MI'TVY, 2014. - 1 snektpon. onT. auck (CD-ROM). - 3ari. ¢ Turyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (nara oopamenus: 04.10.2019). - MakpooObeKT. - TeKCT : IeK-TPOHHBbIH. -
Ceenenus nocrynsl Takke Ha CD-ROM.

6. XpomaTorpaduueckrne METOIbI aHaMM3a: Y4uebHoe mocobue / HamKOBa E.B., Bomocoga

— TYY A TT A ~ ™ "a " Ana=y rn [ Tal ) N m



anektpoHHbIi. - URL: https://new.znanium.com/catalog/product/976652
7. BacumweB B. II. Ananutuyeckas xumus . ydeOnwmk : [B 2 kH.]. KH. 1.
Turpumerpuueckue u rpaBuMeTpudeckuil Metonsl ananusa / B. I1. Bacuibes. - 3-e u3j., crep. -
M. : ipoda, 2003. - 367 c. : ni. - (Beiciiee o6pa3oBanue). .- Tekct :HemocpeacTBeHHbIH. S0 miT.
Bacunwe B. II. Ananutnueckas xumus [Texcr]| : yueOHuwk : [B 2 kH.]. KH. 2.
dusuko-xuMudeckre Meto sl ananusa / B. I1. Bacunbes. - 4-¢ uz., crep. - M. : JIpoda, 2004. -
383 c. : un. - (Beicmiee obpazoBanue). - Tekct :HenocpeacTBeHHbIi. 121 mir.

B) MeTou4ueckue yKazaHus:

1. KpoutoBa, C. A. Ananutuueckass xumus. KonnuecTBeHHbIE METOIbl XMMHYECKOTO
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 (mara oOpamenus: 04.10.2019). - Makpoobbekr. - Tekcr
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

2. KpouioBa, C. A. IlpakTtuyeckoe pyKOBOJCTBO MO (PU3MKO-XUMUYECKHMM METOJIaM
aHanmu3a . yueOHoe mocobue / C. A. Kpsutoa, 3. U. Kocruna, U. B. Ilonypko ; MI'TY. -
Maruauro-ropck : MITY, 2014. - 1 osaekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=29.pdf&show=dcatalogues/1/112385
4/29.pdf&view=true (nara oopamenus 04.10.2019). - MakpooObeKT. - TEKCT : 3JIeK-TPOHHBIA.

3. KocruHa, 3. . Tutpumerpuueckue METO/bI aHanusa:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOE U  KOMIUIEKCOHOMETPUYECKOE THUTpPOBaHUE : ydyeOHOe
nocobue / 3. U. Koctuna, C. A. Kpsuiosa, U. B. [Tonypko ; MI'TY. - Maraurtoropck : MI'TY,
2016. - 63 c. : WL, TaOJI. - URL.:

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

4. Illa6anun, E.W. PentrenodyopecuenTHbIil MeToa aHanu3a [TekcT]: meron. ykas. K
na6.pabore/ E.M.IlMaGanun, C.A. KpsuioBa - Marautoropck: W3n-Bo Marauroropck.
roc.TexH.yH-ta uM.I".11. HocoBa, 2014. — 9 c. - TekcT :HemocpeACTBEHHBIH.

5. Xpomarorpaduueckuii ananu3 : yuyeOHoe 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). -  3arm. ¢ Turyn. okpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3307.pdf&show=dcatalogues/1/1137
744/3307.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpoobobekr. - Tekcr
anekTpoHHBIH. - ISBN 978-5-9967-0967-0. - CBenenust noctymnssl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenoanue 110 Ne norosopa CpoOK IeicTBUS TUIEH3UN
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 Gecepoano
Professional
7Zip cB000THO pacnpoctpansemoe [10 0ECCPOYHO
FAR Manager cBoOOHO pacrpocTtpansemoe 10 OCECCPOUHO




IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBaHue xypca Cchuika

OneKkTpoHHass 0aza MEepUOAMYECKUX H3JaHUN
East View Information Services, 00O «MBHUC»
HammmonansHas
uHpopMmaonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAEKC HAYYHOTO IIUTHPOBAHHSA
[Touckosas cucrema Akagemus Google (Google
Scholar)
Wudopmanmonnas cucreMa - EnuHOE OKHO
JI0cTyna K MHGOPMAIIMOHHBIM pecypcaM
DnekTpoHHbIe pecypcebl oubmuorekun MI'TY um.
I".1. HocoBa
YHuBepcurerckas HH(OpPMALMOHHAS CHCTEMa
POCCUA

9 MaTepuaJibHO-TeXHHYeCKOe 00ecrieueHue TUCIIUITIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKITIOYACT:
VYyebHbIe ayTUTOPUH TSI TPOBEACHUS 3aHATUH JIEKITMOHHOTO THIIA
MynsTuMeANIHBIE CPEICTBA XPAHEHUS, TIepeauu U MPeCTaBICHUs HHPOPMAIIHH.

YyeOHast ayauTopus AJis MPOBEACHUS JIa0OpaTOPHBIX paboT:

Xumuueckas 1adopaTopusi.

XuMmudeckas 1Mocyjna, peakTuBbl, Bechbl JabopaTopHbie paBHoruieune BJIP-200, Becwl
anektpoHHble saboparopusie BK-300, Hwuskoremmeparyphass naGopaTopHas 3JEKTpPOIEYb
SNOL10/10, snekrponeus conporuBicHus kamepHas jgaboparopras CHOJI 10/10, marauTtHbIe
MeIaiaKu, 3. [TmuTkn.

VYuebHas ayaAuTOpUs IS IPOBECHUS 1aO0paTOPHBIX paboT:

JlaGoparopus anamuthueckod xumuu. Monomep ynus. OB-74, pH-merp pH-150M
pH-metp Oxcnepr-pH, Komopumerp ¢/an. onHon.KOO-YXII 4.2, Konayktomerp K-1-4,
Memanka wMarautHas [19-6110 ¢ momorpeBoMm, Crhekrpodoromerp I[19-5300 BH,
Tepmoctat/tepm.Bucko3um.HepT. mo 'OCT 33-2000, Turparop ATII-02 aBTOMaTHUECKHii,
Tutpatop nabopaTopHblii BbicokodacTOTHBIM TB-6JI1, Anmapat APHII-IIXII , Llentpudyra
naboparopnas OIlu-8, Becsr BJIP-200(s1ab6opaTopHble) paBHOIUL., Becsbl anexkTponnsie BK-300,
AxBaguctuiuisatop [13-4.

VY4eOHble ayTUTOPUM JAJsl TPYNIOBBIX W HMHIMBHYaJIbHBIX KOHCYJBTAllMH, TEKYILEro
KOHTPOJISI M TPOMEXYTOUHOM arTecTanuu Jlocka, yueOHbIe CTOJbI, CTYJIbSI.

VYueOHbIE ayaUTOPUM Uil CaMOCTOSTENBbHOW paboThl oOydwarommxcs llepcoHanbHbIe
kommbpioTepsl ¢ makerom MS Office, Bbixomom B HMHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BaTENFHYIO CPEAY YHUBEPCUTETA

[lomemenne pans  XpaHeHUuss W OPOQUIAKTHUECKOrOo OOCTYXHBaHUS  yueOHOIo
000pyI0BaHUS:

[Ipenaparopckast J[ucTUIISITOP, METOAWYECKHUE YKa3aHHWS MO AUCITUIUIMHE, y4eOHBIE
nocoOus, IJIaHbl JJAOOPATOPHBIX Pa0OT, )KypHaN MO TeXHHKE OezomacHOCTH. CTemaxu s
xpaHeHnus. JlJaboparopHslii cton. UHCTpyMEHTHI 1Sl pEMOHTA U BCIIOMOTaTEIbHbIE MaTEPUAIBI.



[Tpunoxenue 1

YueOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

BOI’lpOCbl 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 aHanu3a. O0paboTka pe3yabTaToB H3MEPEHHIA;
YCIIOBUS BHIMOTHEHHS aHATUTUYECKUX PEaKLnit;

qyBCTBUTEIBHOCTD, H30MPATEIHLHOCTh U CHIENU(DUIHOCTD AHATUTHYECKUX PEaKILUi;
npejen ooHapykeHul (MUHUMalbHAs! KOHIIGHTpAIlHsl, 0OOHApY>KUBAEMbIi MUHUMYM,
npeaenbHOoe pa3baBieHue);

KOMIUIEKCOOOpa30BaHUE B AaHATTUTHYECKON XUMUU;

perynupoBanue pH pactBopos. BydepHsie pacTBOpHI;

o0pa3oBaHHe U PACTBOPEHHUE OCAJIKOB;

BiusiHUE pH Ha MOIHOTY OCaKaeHUS;

BIIUSTHUE M30BITKA OCATUTENsS HA TIOJHOTY OCaKICHUS;

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

JIPOOHOE OCAKICHHCE;

COOCaXKJIeHUE IpUMeceit;

OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHBIE MPOLIECCH] B KAUECTBEHHOM aHAJIN3E;

METO/Ibl MACKHUPOBKH, Pa3IeJICHHS U KOHIIEHTPUPOBAHHUS,

CHEU(PUIHOCTh AHATTUTHUECKUX PEAKIINN;

JPOOHBIN U CUCTEMAaTUYECKUN aHAJIH3;

IPYNIOBbIE pEareHThl U TPEOOBAaHUS K HUM;

JiefieHre KaTHOHOB Ha aHAJTMTUYECKUE IPYTIIBI

YaCTHBIE PEaKIIUH.

" I'paBUMeETPHYCCKUI AaHATU3)

1.

~own

o N

CymHOCTbh TpaBUMETPUUYECKOTO aHaIN3a. MeToAbl, UCTIONIb3yEMbIE B TPAaBUMETPUN :
OCaXKICHHE, BBIIEICHUE, OTTOHKA.

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

O0pa3zoBanue ocankos. [Ipoueccs! 3apoabieoOpa3oBaHus, arperaluy, CO3peBaHus 0CaIKa.
PacTtBOpHMOCTB M CBEpXPAaCTBOPUMOCTH OCAIKOB. OTHOCUTEIBHOE NIEPECHIILIEHUE U €TO
BJIMSIHAE HAa CKOPOCTb IIPOLIECCOB 3apO/IbIIIE00pa30BaHUs U POCT KPUCTAILIIOB. Y CIIOBHS
OCaXJIEHUS KPUCTAJUIMYECKUX M aMOP(HBIX OCaIKOB.

[Tpy4anHBI 3arpsI3HEHUS 0OCAJKOB: COBMECTHOE OCaXICHUE, COOCAKICHHE, ITOCIEAYIOIEe
ocaxkzieHue. Bunbl coocaxeHus: afcopOIusl, OKKIIF03Usl, U30MOP(HHOE COOCAXKICHUE.
CriocoObl yMEHBILIEHHS COOCAXKAECHUS.

@uIbTpOBaHKE, IPOMBIBAHNE, BEICYIIIMBAHHE, TPOKAJIMBAHNE OCAJKA.

Omnpenenenue cepbl TPaBUMETPUYECKUM METOIOM.

Boruncnenus B rpaBUMETPUUYECKOM aHAJIU3E.

"KucJI0THO-OCHOBHOE TUTPOBaHue'"



&

10.
11.
12.

13.

Tutpumerpuueckuii ananus. CyIHOCTb METOAA.

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

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

Mertonbl TUTpUMETpUUECKOro aHanu3a. Kinaccudukaryst MeTo0B:

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

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

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

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

TuTpoBaHNE MHOIOOCHOBHBIX KMCJIOT I MHOTOKUCIIOTHBIX OCHOBaHHM

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

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

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

« OKHCINTENBLHO-BOCCTAHOBHTEJIBHOE THUTPOBAHUEC»

1.

&

OKHUCIUTENBHO-BOCCTAHOBUTENIbHOE TUTpOBaHHE. OCOOEHHOCTH  peakUUil OKHCICHMS
-BoccTaHoBIIeHNS. OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIN MMOTEHIINAI., €T0 3aBHCUMOCTB OT
OPUPOJBl  OKHCIHMTEIS] M BOCCTAHOBMTENS, TEMIIEPAaTypbl, KHCIOTHOCTH CpEJBbI.
YpaBHeHue HepHcra. Ornpenenenue HAaIMpaBJICHUSA peakuui
OKHCIICHUSI-BOCCTAaHOBJICHHUS.

TpeboBaHMsI K OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIM PEAKIMSIM, HCIIOJIb3YEMBIM B
TUTPUMETPUUECKOM aHalin3e. MeTo/Ibl OKUCIUTEIbHO-BOCCTAHOBUTEILHOIO TUTPOBAHUS
B XMMUYECKOM aHanu3e. TUTPaHTHI.

KpuBast TurpoBanusi. CKayoK THUTPOBAHUS, €r0 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB.
TuTpoBaHue cmeceil OKUCIUTENeH (BOCCTAHOBUTENICH ).
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE MHAUKATOPHL. TpeOoBaHUs K HHAUKATOPAM.
besunaukaroproe tutpoBanue. CyIIHOCTH MeTOAa MepMaHTaHaToMeTpuu. Kakwue
BEIIIECTBA MOKHO OIPEENIUTh METOA0M NepMaHranaToMeTpun? Kak onpenensercst KoHell
TUTPOBAHUS B TIEPMAHTAaHATOMETPHUN?

Onpenenenue BOCCTAaHOBUTENEH B HepMaHraHaTOMETPHH — METOJIe
OKHCITUTEITbHO-BOCCTAHOBUTENIFHOTO ~ THUTPOBAaHUS.  YCTAaHOBJCHHWE  KOHIICHTPAIHH
pactBopa KMnO4 mo ucxomnomy BemiectBy - pactBopy (NH)4C204. Omnpenenenue
TOYKH IKBUBAIICHTHOCTH.

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

«Kommiekconomerpus»

1.

2.

KommiekcHbie coequHeHusi. OCHOBHBIE MOJ0KEHHUSI KOOPAUHALIMOHHOU TEOPHH.
CtpoeHne KOMIUIEKCHBIX COCIMHEHU.

XI/IMI/I‘-IGCKaSI CBsA3b B KOMIIJICKCHBIX COCIMHCHUAX . KOOp,[[I/IHaI_II/IOHHOC YUCIIO.
JleHTaTHOCTH IUTAaHA0B. BHYTPUKOMIUIEKCHBIE COSTUHEHUS.



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

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

S. @DaKkTopsbl, BAUSIOMKE HA TPOIIEcC KOMITTIeKcooOpa3oBanus. DpPeKkTHBHAS KOHCTaHTa
YCTOMYUBOCTH.

6. KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHuA. Pacyer. DakTOpBI, BIXSIOIME HA

BEJIMYMHY CKauKa TUTpOBaHUA. BrnusHue pa30aBineHus pacTBopa Ha BEJIMYUHY pPM.

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

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

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

10. VYcioBHs TUTPOBAaHMS CMECH KATUOHOB B OJIHOM QJIMKBOTE.

11. [TprurHa MHIMKATOPHBIX MOIPEIIHOCTEN TPU KOMITJIEKCOHOMETPUYECKOM TUTPOBAHHH.

12. Omnpenenenne KeCTKOCTU BOIbI KOMINIEKCOHOMETPUUECKUM METOJIOM.

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

14.

Crarucruyeckasi 00padoTka pe3yibTaTOB aHAJIM3A

1. [TpuBeauTe KIaccupUKAIMIO TOTPEITHOCTEH N3MEPEHUS IO CIIOCO0Y MX BBIPAYKEHHUSL.

2. [TpuBeauTe Ki1accupuKaMio MOTPEIIHOCTEH 110 XapaKTepy BbI3bIBAIOLIUX UX IPUYMH.

3. Kak 3aBUCUT OTHOCHTENIBbHAS ITOTPEITHOCTh U3MEPEHUS 00bEeMa 110 OIOPETKE OT BETUIUHBI

u3zMepseMoro oorema?

4. Kak 3aBucuT OTHOCHUTEIbHAS IOIPELIHOCTD B3BEILIMBAHUS HA AHAIMTUYECKUX BECax OT

BEJIMYMHbBI HABECKU?

S. Urto Takoe cpeaHee apumMeTHIECKOe 3HAUYCHUE NU3MEPAEMON BETUYUHBI?

6. KaknMu npudrHamu BbI3BaHbI CICTEMaTUYEeCKHe, CllydaiiHble U TpyOble IOrpeIHOCTH?

7. Uro Takoe npaBUIBHOCTH U BOCIIPOU3BOJUMOCTD SKCIIEPUMEHTAIbHBIX TaHHBIX ?

8. Kakumu cnoco6amMu MOKHO yMEHBIINUTh CHCTEMAaTHYECKYIO OTPEIIHOCTh: TUTPOBAHHUS,

B3BEIIMBAHUS, OCAKICHUS U IPOMBIBAHUS 0CAIKOB, KAJIMOPOBAaHUS MEPHOM MOCYIbI?

9. Kakumu cTaTuCTUYECKMMU XapaKTEpUCTUKAMU OIIPENEISAETCS ClydaiHas IOrpelHOCTh?

10.  Yro Takoe cTaHIAPTHOE OTKIIOHEHUE OTAEITHHOTO H3MEPEHHS?

11. Kak none3ysce Q — kpurepreM, MOKHO OOHapYKHUTh IpyOble MOTPEIIHOCTH?

12. Urto npeacTaBisitoT coO0l CTaHAapTHBIE 00PA3Ibl U AJISl YETO UX MCTIONb3YIOT?

JKCcTpaKkums

1. OcHOBHBbIE 3aKOHBI U KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

2. 3akoH pacnpezaenenus. Koncranra pacnpeneneHus, KodQpQHUIUEHT pacrpeieneHusl.

Knaccudukanms 3KCTpaKIMOHHBIX MTPOIECCOB.

CriocoObl OCYIIECTBICHUS SKCTPAKIUH.

[TpakTHyeckoe NCTIONb30BaHNE.

Paznienenue 31eMEHTOB METO/I0M SKCTPAKIIMH.

OCHOBHBIEC OPTaHUYECKUE PEareHThl, HCIOIb3yEeMbIC ISl pa3/IeIeHUs JIEMEHTOB

METOIOM 3KCTPaKIUH.

7. CenexTuBHOE pa3/ieIeHHe HIEMEHTOB METOI0M 10/100pa OPTaHUYECKUX
pactBopuTeneii, nameneHre pH BoxHOM (hazbl, MACKUPOBaHUS U IEMaCKHUPOBAHHUS.

8. [Tpubops! A5 SIKCTPAKIUH.

ook w

Xpomarorpadus
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Onpenenenue xpomatorpaduu.

[TonsTHE O MOMBMKHON M HEMOABMXKHOMU (ha3ax.

Knaccugukanus METo0B MO arperaTHOMy COCTOSIHUIO TOABIMKHOW M HETIOJBHKHOMN
¢ba3, 1o MexaHU3My pa3JesIeHHs], 10 TEXHUKE BIIIOJHEHHUS.

CriocoObI mosrydeHust XpoMaTorpaMM ((ppOHTATBHBIN, BEITECHUTEIbHBIH, JITIOCHTHBIH ).
OcHoBHbIE TapaMeTpbl XpoMaTorpaMmbl. OCHOBHOE ypaBHEHHE XpoMaTorpaduu.
CenexktuBHOCTh M 3(PdeKTUBHOCTE Xpomarorpaduueckoro pasaeneHus. Teopus
TeopeTHyeckux Tapenok. Kunermueckas Teopus. Paspemenune kak  (akTop
ONITUMH3AIMU XPOMATOrpauIeCcKoro mporecca.

KadecTBeHHBINH U KOJMYECTBEHHBIN XpoMaTorpaduueCKUil aHaJU3.

I"a3o-xuakoctHas xpomarorpadus. Anmaparypa. [loaroroska k padore. JleTekTopHbie
cucremsl. [Ipumenenue.

Bo3mokHoCTH XpomaTorpaguu  Kak JUIst pa3fesieHus], TaK U JJIs aHaIu3a BEIIEeCTB.

«Puznveckune u (1)1/[31/11(0- XHUMHYECKHueE (I/IHCTPYMQHTaJ'II)HLIe) METOAbI aHAJIU3A»

CHCKTpOCKOHH‘leCKHe METOAbI aHAJ/IN3Aa

1.

OOmast xapakTepucTHKa M KiacCH(UKaluUs CIEKTPaIbHBIX METOA0B aHaW3a (10 MPUPOJE
YacTUll, B3aUMOJECHCTBYIOLUIMX C U3Iy4eHUEM (AaTOMHBIE, MOJIEKYJISIPHBIE); XapakTepy
nporiecca (a0COpOIMOHHBIE, SMUCCUOHHBIE); JUANA30HY 3JIEKTPOMArHUTHOTO U3JTyYeHUS).
ATOMHBIE M MOJIEKYJISIPHBIE CIIEKTPbI, UX POUCXO0XKIEHHE, BUJI 1 OCHOBHbIE XapaKTEPUCTUKH.
Cnexmpuvr amomog. OCHOBHbIE M BO30YXJIEHHBIE COCTOSIHUS AaTOMOB, XapaKTEPUCTHKH
COCTOSIHUH. DHepreTHyecKue IMepexoibl, MpaBuwia 0oTOOpa. BeposTHOCTH 3IEKTPOHHBIX
NEPEX0/I0B ¥ BpEMEHA )KM3HU BO30YKJIEHHBIX COCTOSTHHM.

XapaKkTepUCTUKN  CIEKTPAbHBIX JIMHUN: TIOJIO)KEHHWE B  CHEKTpe, WHTEHCHUBHOCTH,
noiymmprHa. [[puarHb yImupeHus CrieKTpaabHbIX JTHHUH.

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

AGCOpOIIOHHAs CIIEKTPOCKOMNHUSA: CYITHOCTh U 0COOEHHOCTH Hanbosee pacpoCTPaHEHHBIX B
aHAJTUTMYECKOW TpakTHUKe MeTofoB. dortomerpuueckuii aHanu3.  OCHOBHOW 3aKOH
CBETOIOIJIOIIEHUS, ONTHYECKas IUIOTHOCTh, HPONYCKAaHHWE, MOJISIPHBIM KO3 HUIHEHT
CBETOIOIJIOMEHUS. AITUTUBHOCTD CBETONOIJIOIIEHUS.

VYcenoBust cobmonenus 3akona byrepa-JlamGepra-bepa. I'maBHbIE TPUYUHBI OTKJIOHEHHS OT
OCHOBHOTO 3aKOHA CBETOMOTJIOUICHHS (MHCTPYMEHTAIbHBIE U (PU3UKO-XUMHUYECKHE).
Knaccugukarus anmapatypsl ¢ TOYKH 3peHHUsI criocoba MOHOXpomatuzaiuu ((HhoTomeTpsl,
cnekTpodoToMeTpbl). BpiOOp ONTHMAaIbHBIX YCIOBHH (DOTOMETPHUECKOTO ONpeAeICHHUS.
CriocoOb! onpeiesieHnss KOHLIEHTPAIMK BEIECTBA B MPAKTUKE (POTOMETPUUECKUX U3MEPEHUIL:
METOJ TP yupoOBaHHOrO rpaduka, MeTo1 100aBoK. JloCTOMHCTBA M HEJOCTATKH KaXKI0TO U3
HuX. PacueTsl B poTOMETpHUECKOM aHAIIU3E.

Onpenenenne Menu MeToaoM nuddepeHnanbHoNn HOTOMETPHH.

JlroMuHecHeHTHBLIN aHAJIN3



1. KakoBa npuposa JIOMUHECIIEHTHOTO U31y4YEHHUS?

2. Yem 00BsICHACTCS CMEIIICHHE MAKCUMYyMa CIIEKTpa JTIOMUHECIICHITMH B 00J1aCTh OOJIBITHX
JUTMH BOJIH 10 CPABHEHUIO CO CIIEKTPOM MOTJIOLIEHUs?

3. Ha yem ocHOBaH KaueCcTBEHHBIN JIIOMUHECIIEHTHBIN aHau3? Kak mpoBOAsST KaueCTBEHHBIE
OnpeieJICHUsI METOAOM JIFOMUHECIICHIIUHN ?

4. OT 4ero 3aBUCUT HHTEHCUBHOCTD JIIOMHUHECIIEHTHOTO u3nyueHusa? Kak oHa cBsizana ¢
KOHIIEHTpauuen?

5. DHepreTu4eckuil ¥ KBAHTOBBIN BBIXO/IbI TFOMUHECIICHITHH.

6. JlocTouHCTBa U HEJIOCTaTKa METO/Ia.

PeppakTomerpus

1. [Toxazarenb npenomieHus, oT Kakux (pakTopoB OH 3aBUCHUT?

2. UTo Ha3bIBAETCSl YIJIOM IIOJIHOI'O BHYTPEHHETO OTPAKEHUs?

3. Kak u3meHsieTcst yroi rnojHoro BHyTpeHHEr0 OTPa)KeHUs C U3MEHEHUEM MOKa3aTens
npesomiieHus?

4. [Monspuzanus u pedpakuus. Meroasl onpeaeneHus. Kak paccuutarb MOJISIPHYIO U
yaenpHy0 pedpakiuu? [IpaBuino ajiTuTHBHOCTH.

S. OrnpezenieHre CTPOCHHS BEIIECTBA MO MOKA3aTEII0 MPETOMIICHHUS KUIKOCTH.

6. Tune pedpakropos. [IpuaIMI paboThl pehpakTOMETPOB.

7. O6nactu npuMeHEeHHs pePpPakTOMETPUUECKOTO0 METO/IA.

IHoTeHuMOMeTPUYECKHIT AaHAIN3

1. [TpryrHa BO3HUKHOBEHHS PAa3HOCTH MOTEHLMAIOB MEXKIYy METalIOM U PacTBOPOM
ero coyii. PABHOBECHBIN 2JIEKTPOAHBINA ITOTEHIUAI.

2. MaremaTnueckoe BbIpaKEHHE 3aBUCUMOCTH BETNYMHBI AJIEKTPOJHOTO NOTEHIMAIIA
oT KOHILEHTpaluu ONpEJeNIIeMbIX HOHOB B pacTBOpe (ypaBHEHHE
HepHucra).

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

4. CyIHOCTh NOTEHIMOMETPUUECKOI0 METOIA AaHAJIN3A,

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

6. TOYHOCTB M 4yBCTBUTEIBHOCTh METOAA.

7. TpeboBaHusi K MHIMKATOPHOMY 3JEKTPOAY M  DIJIEKTPONY CpaBHEHMs. THIIbI
WH/IMKATOPHBIX JIEKTPOAOB. DJIEKTPOIbl CPAaBHEHMSL. XJI0PCEePEOPSHBINA AIEKTPO.

8. OT KOHIIEHTpAIIMU KaKUX MOHOB 3aBUCUT MOTEHITUAI XJI0pCepeOPSIHOTO AIEKTPOIA.
Hanumure ypaBHeHune Hepncra 11t xmopcepeOpssHOTO 3IEKTPoa.

9. Mertamnyeckue M MeMOpaHHbBIE WHIMKATOPHBIE ANIEKTPOABL.  DIEKTPOJBI
MEPBOI0 U BTOPOTO pojia.

10. CTEeKJIIHHBIN DJIEKTPOJZ, €ro YCTPOMCTBO, JOCTOMHCTBA M HENOCTATKH. DJIEKTPOJHAs
peaxiusi.

11. OOBsicHUTE XapakTep KpUBOW TUTPOBAHUS MPHU TUTPOBAaHUU KapOOHATa HATpPUs
pPacTBOPOM COJISTHOM KUCIIOTHI.

12. WnrterpanbHas u nud¢epeHnuanbHas KpUBble TUTPOBAHUS TPH TUTPOBAHUHU
KapOoHaTa HaTPHUS COJSTHOW KHCIOTOM.

13. TpeboBaHusT K  peakuusM, HCHOJIb3YEMBIM B MIOTEHLINOMETPUYECKOM
TUTPOBAHUHU.

14. Otnnuune npsMoi MOTEHIIMOMETPUH OT MOTEHIHOMETPUYECKOTO TUTPOBAHUS.

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

16. OO6patumMbie 1 HEOOpaTUMbIE OKUCITUTENFHO-BOCCTAHOBUTEIIBHBIE CHCTEMBI.

17. Hanummre ypaBHenne HepHcTa a1 OKHMCIMTENBHO- BOCCTaHOBUTEILHOIO

9JICKTPOAd, Ha KOTOPOM MMPOTCKACT PCAKI UL



a)Fe? - 1e=Fe*

6) Cr0"+6e=2Cr" +7H,0.
18. Onpenenenue MEI0YHOCTH BOJIBI.
19. Onpenenenue xpoma.

BoanaMnepOMeTpnqecmﬁi aHaJIu3

1. Boasramnepomerpusi. CylniHocTh METO/1a, OIIPEIETICHUE.

2. KakoBbl XapakTepHble 0COOEHHOCTH SYEUKH AJIs1 BOJIBTaMIIEPOMETPUUYECKUX U3MEPEHUH U
4eM OHU O00YCIIOBJICHBI.

3. Knaccuueckas nossporpagus. CylHoCTs €€, 3JeKTpoAbl. Y CTPOHCTBO, JOCTOMHCTBA U
HEJIOCTAaTKU PTYTHOI'O KaIaloLIero MUKPOAIIEKTPOAA.

4. VYcnoBust peructpanuu nossiporpamMm. Ha dro pacxonyercsti BHELIHeEe HaIpsKEHHUE,

HaJlaraeMoe Ha nossiporpadpudeckyro sueiiky? MuaanddepeHTHbIN AIeKTPOInT, €ro poib. 3auemM
HYXXHO yJalsiTh U3 pacTBOPa paCTBOPEHHBIM KUCIOPOA MEpe]] perucTpanei noasporpaMmbl?

S. BonbsramnepHas kpuBasi, €€ XapaKTEpUCTHUKU (KOHIEHCATOPHBIM TOK, IOTEHIHAI
BBIJICJIEHUS, TpelenbHblii  Tok). Ilpm Kakux ycloBHSIX HpelenbHbIH TOK  sBISETCA
muddysnonasmM? [louemy Benmnunna Eqp XapakTepusyeT npupoay aenoispusaropa?

6. 3aBucumMocTh IU(GGY3MOHHOTO TOKAa OT KOHIEHTPALUHU JENOJspU3aTopa: ypaBHEHUE
NnpkoBuya. N300pa3ute KpUBBIC 3aBUCHUMOCTH BEIWYUHBI AUPPY3HOHHOTO TOKA OT
KOHIIGHTPALMM JIENOoJsApU3aTopa U IOKaXHUTE Kak BbIOMpaeTcs  pabouuit MOTEHIMan s
aMIIEPOMETPUYECKOTO TUTPOBAHMUSI.

7. VYpaBHeHue oOpaTuMoii momnsiporpaduueckoil BoimHBL. Kakylo HHGOpPMAIUIO MOXHO
MOJIyYUTh U3 HETO?
8. KavectBennslii nonsiporpaduyeckuil aHanu3. BiusHue coctaBa (hOHOBOrO 3J1E€KTPOIUTA

Ha BenuunHy Ejp B Kakux choydasx BO3MOXKHO OJHOBPEMEHHOE moJisiporpaduyeckoe
OIpEEIIEHNE HECKOJIBKUX BEIIECTB?

9. KonuuectBenHsli nonsiporpaduyueckuii aHanus. MeTosl onpeaeaeHusl KOHIEHTpauH (
IpagyupOBOYHOrO rpaduka, CTaHIapTOB, J0OABOK)

10. [Tpuembl B mosgporpaguu Juis MOBBILIEHUS YYBCTBUTEIBHOCTH M pa3peliaroiiei
CIIOCOOHOCTH.

11. dopma U XapaKTEPUCTUKU KIACCUYECKON. ocIMIUIOrpaduyeckoi U nepeMeHHO-TOKOBOM
HOJIIPOTPAMM

12. Boneramnepomerpus.  MHaukartopHsle  2nekTpoasl.  Bua  BosbTammeporpamm,
MOJIyYEHHBIX Ha CTAllHOHAPHOM U BpAILAIOLIEMCS TBEPIBIX MIEKTPOIAX.

13. WNuBepcuonHass  BosbTamnepomerpus. Ee cyre. UYem oOycioBieHa  BbICOKas
4yBCTBUTEIBHOCTb METOAA?

14,  Amnepomerpuyeckoe THUTPOBAaHUE, NPUHLHUI METOJA, JJIEKTPOAbl. THIBI KPHUBBIX
tuTpoBaHusa.  IIpeumymniectBa  amMIepOMETPUYECKOTO  TUTPOBaHMSI — Iepel  HpsIMOM
BOJIbTAMIIEPOMETPHUEN.

Konaykromerpus

1. TeopeTnueckre OCHOBbI MeTOJa. JEKTPOMPOBOJHOCTH  PacTBOpoB  (ylenbHas,
SKBUBAJICHTHAs).

2. OnekTpodopeTnyeckuii U penakcaroHHbIe 3 (HEKTHI.

3. [Toxaxkute, IpU KaKUX YCIOBUSAX yl€lIbHAsl 3JIEKTPOIPOBOJHOCTh YHCIEHHO PAaBHA CUIIE
TOKa, IPOXO/IAIIErO Yepes CedeHne PACTBOPA TOBEPXHOCTBIO 1M,

4. [Touemy M3MepeHUs IEKTPONPOBOAHOCTH PACTBOPOB JIEKTPOIUTOB OOBIYHO MIPOBOJISAT C

HCIIOJIB30BAHHUEM IICPEMEHHOT'O TOKa?



5. [IpencraBeTe TpaguuecKyi0 3aBUCHUMOCTb YICIBHOW  3JEKTPOIPOBOJHOCTH  OT
KOHILIEHTPALUH IS CTIa0BIX M JUIS CHIIBHBIX JIEKTPOIUTOB. [loueMy B 000uX Cirydasix Ha KPUBBIX
Ha0JII01aeTCsl MAKCUMYM?

6. Ot xakux (GaKTOpPOB 3aBHCUT yJENIbHAS AJICKTPOIPOBOTHOCTH pacTBopa? Kak Haiitu ee
BEJIMYUHY ISl CMECH PacTBOPOB?
7. Kak 3aBHCHT SKBHBaJCHTHAsl 3JCKTPOIPOBOJAHOCTh OT pa30aBlICHHs JUISI CHIBHBIX H

cnabpIX  3yeKTpoauToB? B KakoM  ciyyae  JIOCTMraercsi  IMpEJeNIbHOE  3HAuYEHHE
3JEeKTpOonpoBogHOCTH. [Touemy?

8. B kakux ciyyasix NIpuMEHSIOT METO/IbI IPSIMON KOHAYKTOMETpUN?

9. Konnykromerpuueckoe TuTpoBaHue. Buj KpuBbIX KOHAYKTOMETPUYECKOIO TUTPOBAHMSL.
[Tpumeprl. OCOOEHHOCTH U JOCTOMHCTBA METO/IA.

10. Kakue 3¢ ¢exTsl BOZHUKAIOT B pacTBOpE IEKTPOJIMTA O] ACHCTBUEM TOKA BBICOKOM
4acTOTHI?

11. BeicokouactoTHOe TUTpOBaHue. Tulbl U3MEpUTENbHBIX  Aueek. [lonspuszanns Mosexys B

10JIe BBICOKOM YacTOTHl (OpUEHTALMOHHAS M JeQOpMalMOHHAs). AKTUBHAS M PEaKTUBHAs
COCTABJIAIOLIUE IIEKTPOIIPOBOAHOCTHU AYEHKHU. BO3MOXKHOCTH U OTpaHUYCHUSA METOAA.

12. Omnpenenenue 6apus METOJIOM BbICOKOYACTOTHOTO TUTPOBAHUS TUTPOBAHHUU.
Kyionomerpus

1. B 4eM cymHOCTh  KYJIOHOMETPHUYECKOIO METO/1a aHAIu3a?

2. Kakue 3akonsl jexkaT B ero ocHoBe? Uto Xapakrepusyer BbIXox 10 ToKy? Ilouemy npu
KYJIOHOMETPUYECKUX n3MepeHusx HeoOxoaum 100% BbIxoJ o TOKY?

3. Kynonomerpus npsimast 1 KOCBeHHas! (MOTEHIMOCTATUYECKAs U TalbBAHOCTATHUECKAs ).

4. [Torennmocrarnyeckas KyloHoMeTpus. BeiOop BenmmumHbI moteHnmana. OmnpenencHue
BpeMeHHU 3J1ekTponu3a. CriocoOsl opeesieH!s] KOJIMYECTBA HIIEKTPUUYECTBA.

S. Kynonomerpuueckoe tutpoBanue. ['eHepaTOpHBIN 37IEKTPOI. DIEKTPOreHEpUPOBAHHBII

TUTpaHT. BcnomorarenbsHbiii peareHT.  OCOOEHHOCTH KYJTOHOMETPHUECKOTO THTPOBAHMS,
JOCTOMHCTBA W HEIOCTATKH METOJA.

. IIpumeput pacuemmnvix 3a0anuil
Ananumuyeckas xumusl

1. Kakyro HaBecKy aHaJIM3UPYEMOTO BELIECTBA - coyid Mopa - ¢ MacCOBOM A0JEH
(NH;)2SO4FeSQO,4-6H,0 pasnoii 0,9 He0OX0AUMO B3STh [T [PABUMETPUIECKOTO aHATH3a YTOOBI
Macca BecoBol ¢opmel ocaska Fe,O3 0b1a pasra 0,150 r ?

2. Beruucnure maccy hochopHOI KHUCIOThI, HaXOAIIENHCs B PACTBOPE, €CJIM Ha TATPOBAHHUE 3TOTO
pacTBopa 1o MPHUBEACHHOMY HIKE ypaBHeHHIO peakiuu nouwio 20,00 mu 0,1 M pactBopa
TUAPOKCHUIA HATPUSL.

HsPO, + NaOH = NaHPO, + H,O
3. Beruncnure pH pactBopa, nomyuensoro npu pobasinenuu k20 mi 0,05 H pactBopa NaOH
15 M 0,06 H pactBopa HCI.

4. Meibsik (111) Bectpeuaercs B mpupoje B Buae MuHepana kiayaeruta. Ha tutpoBanue 0,210 r

MHHepana uspacxogosano 29,3 mn 0,052 pactBopa |, . PaccuuTaiite MaccoByro 100

As,O, B oOpasue.



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

Duzuro-xumuyecxkue mMemoovl aHaau3a

6. Beruuciutn MNOTCHIHUAT MHAUKATOPHOI'0 METAJINIMYCCKOT'O JJICKTPOJa OTHOCUTCIIBHO JJICKTPOAa
CpaBHCHMUSI, UMCIOIICTO IMOTCHIHUAT Q5 ¢p., oe3 yueTa U C YUCTOM HOHHOM CHIIBI pacTBOpa npu
CICAYIOMIUX YCIOBUAX

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

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

8. PactBop BemectBa FeCl; turpyrot pactBopom KF. CoctaBbTe ypaBHEHHE XUMUUECKON
PEaKIuu |, MOJIb3YsCh 3HAYCHUSIMH MOJBUKHOCTE HOHOB (Tad1. 6), ONpenenuTe BUl KPUBO
KOHAYKTOMETPUYECKOTO TUTPOBAHHS.

9. lns onpeneneHust MOIUA-UOHOB UCIIONIB30BATN KYTOHOMETPUUYECKUN METOJ, TUTPYS
MOJIUI-MOHBI TIEPMaHTaHAT-HOHAMH, KOTOPBIE DJIEKTPOTEHEPUPYIOTCSA B aHOJHOM ITPOCTPAHCTBE B
cepHoKucion cpee. TouKy 3KBUBAJICHTHOCTH YCTAHOBHWIIM MOTEHIIMOMETpHUecKH. COCTaBbTe
ypaBHEHHUE peakUuuu rpu TUTpoBanuu. [lonyueHsl cnenyronme nanusie, Mr : 6,45; 6,48; 6,42;
6,53; 6,50. Ouennre HamMuMe rpyObIX norpenrHoctei mo Q - kpurepuro. Berancnure
CTaHJapPTHOE OTKJIOHEHHE CPEHETO Pe3yybTaTa U IOBEPUTEIbHBIN HHTEpBaAT npu 95 %
BeposiTHOCTH. KakoBa TouHocTh onpenenenusa? CKOIbKO 3HaYaluX nudp ciaeayer ykazarh B
pe3yabTate?

10 Onpenenuts KoHIeHTpanuto noHoB MNO4 B pacTBope (I/11), €cii Ipy aMIIepOMETPUIECKOM
tutposarmu 10,0 Mt pactBopom com Mopa (Fe?) ¢ turpom 1o xkenesy paBabiv 0,00279 1/mi
npu E=+1,15 B nonyunnu crnenyronme pe3yabTarThl:

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

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

Hanucars ypaBHEHUS XUMUYECKON U DJIEKTPOXUMHUYECKON PEAKLIUMI.

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



C(Pb)*10°%, r/mn | 0,50 1,00 1,50 2,00 2,50

h, MM 4,0 8,0 12,0 16,0 20,0

12. HaBecky aqroMuHHEBOTO cruiaBa maccoi 2,5000 r pacTBopuiu, pactBop pazdasuiu 10 50,0
mi1. BeicoTa nmonsiporpaduueckoii BOJHBI CBUHIIA B IOJYYEHHOM PacTBOpE OKa3aiach paBHOM 6,0
MM. Beraucnuts MaccoBytro oo (%) CBHHIIA B aTFOMUHUEBOM CILIaBE.

13. Borurcnuth MOJSPHBINA KOO GUIIUMEHT MOTTIOMIEHUS MEIH, €CIIU ONTHYeCcKas INIOTHOCTh
pactBopa, cogepsxkaniero 0,48 mr meau B 500 MJ1, IIpy TOJIIMHE CI0sI KIOBETHI 2 cM paBHa 0,14.

14. JIns onpeneneHus xene3a B IPOMBIIIUICHHON Bojie 13 200 M1 BOJIBI TIOCTIE yITApUBAHUS U
00paboTKku 0-heHaHTPOIMHOM ObLIO MosydueHo 50 MJI OKpalieHHOro pactBopa. OnTudeckas
IJIOTHOCTh 3TOT0 pacTBOpa IpH TOJIIIMHE KIOBETHI 2 cM OKa3aiachk paBHOM 0,92. Onpenenutsb
coJiepkaHue jkemne3a (B MI/1), eCii MOJISIPHBIN K03(h(UIIMEHT MOTJIOMIEHUS 3TOT0 OKPAIIEHHOTO
coenunenus pase 1100.

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

ITIpumepsl penieHus 3aaa4
AmomHo-abcopoyuoHHbIIL AHAIU3

3aoaua. Tlpu ornipefesieHy MapraHiia B CrijiaBe MeTo10M 100aBok HaBecky Maccoit 0,5000r
pactBopwiH 1 pazdasmiu pactBop 10 200,0 M. OToOpanu 4eThIpe OJIMHAKOBBIC MTOPITUU
pacTBOpa M K KaXJI0H mOopIuu JoOABUIIN TAKKE JKe TIOPIUH CTaHIApTHBIX paCTBOPOB MapraHiia,
conepsxkamux 0; 2; 4; 6 MKr/mi Maprasua.

Ha aToMHO - abcopOLInOHHOM cIEKTPO(POTOMETPE U3MEPUITU
ONTUYECKYIO INIOTHOCTH JIJISl aHATTUTUYECKON TuHUU 279,48
HM, paclblIsis pacTBOPHI B INIAMEHHU alleTUIICH-BO3AYX.
[Momyunnu 3HaUE€HUS] ONTUYECKON TUIOTHOCTH
cootBercTBeHHO 0,225; 0,340; 0,455; 0,570. Beruncaure
MaccoOBYIO JI0JIt0 Mapranua B cruiase (%).

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

Cuuraem, 4TO 3aBUCUMOCTb A—C JINHENHA, HAXOIUM II0JI0’KEHUE TOYKU Ha MPSIMOI
npu A=0, s3KkcTpanoaupys HOCTPOESHHYIO 110 YETHIPEM TOUYKAM IPSIMYIO 10 IEPECEUEHUS C OCBIO



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

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

Omeem: Conepxanue Mn B crutase 0,16%.

" Xpomamoepagpus"

3aoaua 1. Onpenenuts MaccoByto 1010 (%) KOMIIOHEHTOB Ia30BOM CMECH IO CJICAYIOIHM

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

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

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

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

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

Haiinem npuBeieHHY0 CyMMapHYIO IUIOMIA/b TUKOB:

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

Ortcroga maccoBast noist (%) mpornana paBHa

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

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

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



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

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

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

cra"aapta. OnpenenauTb NPOoLEHT HENPOPEarupoBaBLIETro TOIY0JIa IO CIETYIOIINM

SKCIICPUMCHTAJIbHBIM JaHHBIM!

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

Pewenue: Pacuer mpoBOASAT 110 METOAY BHYTPEHHETO CTaHApTa, UCIOIb3Ys POpMyTy:

Wi —

(Si ki) /(Ser” ker) R 1009%,

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

Wi =

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

Omeem: 8,49%.

RBOoo~NoOwNE

13.
14.
15.
16.

0.
1.
12.

[IpumepHBbIe TeMbI pedepaToB

Hctopus pa3BUTHS aHATUTHYECKON XUMUH.

AnanuTHueckas ciayx0a Kak cucrema

Tunel peakiuii, UICIIOJIb3yEMBIX B aHAIUTHYECKOW XUMHUH

MeToabl 0OHapYKEHUsS U pa3feNeHUs B aHATUTHUECKOW XUMUU

Mertoas! mpobooTOopa.

AHanUTUYECKUH KOHTPOJIb ChIPbs U MaTEpUAJIOB Ha MPEAIPUATUAX

[IpoGnembl aHamM3a TPOU3BOJACTBEHHBIX CTOYHBIX BOJ.

[Tpo6nembl aHanM3a MPOU3BOACTBEHHBIX I'a3000pa3HBIX BHIOPOCOB.

AHaTMTUYECKUI KOHTPOJIb METAJLTYPIrUYECKOTO ChIPhS

AHaIUTUYECKUN KOHTPOJIb HKOJIOTHUECKUX OOBEKTOB

[1yTn coBepIIEHCTBOBAHUS aHATMTHYECKOTO KOHTPOJIS METAIUTYPTAYECKOTO MPOU3BOJICTBA
Pasgenenre M KOHIEHTPUPOBAHHE HA OCHOBE IIPOLIECCOB XMMHYECKOIO OCAXACHUS U
COOCaXICHUS

Komtonasble cucTeMpl U MX UCIIOJIB30BAHUE B XMMUUYECKOM aHAJIN3€

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

NHaukaTopbl KOMIITIEKCOHOMETPHYECKOTO TUTPOBAHMS.



17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.

28.
29.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE UHAUKATOPBI.

AncopOLuMOHHbBIE UHAUKATOPBHI.

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

MeTtposioruueckue OCHOBBI aHAIMTHYECKON XUMUHU

DNEeKTPOXMMHUYECKHE METOJbl aHamM3a, HX Kiaccupukanus [loTeHInoOMeTprYeCcKHit
aHaJIN3.

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

DNEKTPOXUMHYECKUE METO/IbI TUTPOBAHUSI.

HNonometpusi. DneKTpoibl B HOHOMETPUHU.

Kynonomerpuyeckuii aHaius3 U €ro NPUMEHEHNS B DKOJIOTUYECKOM MOHUTOPHUHTE.
CrnekrtpanbHble MeToAbl aHanu3a .Hedenomerpus, Typounumerpus u GayopuMeTpus.
Tunel peakuuii U OpPraHUYECKUE PEareHThl B a0COPOIMOHHOW CHEKTPOPOTOMEpHH. O.
CrnekTpodoToMeTpruYecKoe TUTPOBAHUE.

CrniekTpanbHblii SMUCCUOHHBIA METO/I.

KauecTBeHHBIN aHAIN3 XpOMATOTrpa@UUIeCKUM METOIOM.



puiioxenne 2

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

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

Kon
AHIUKATOpa

Nuaukatop JOCTHXKEHUS] KOMIIETCHIUA

OneHouHbIE CpECTBA

OIIK-2: Cnoco0eH UCI0JIb30BaTh MaTeMaTH4eCKue, (lmanecmde, (l)I/I3I/IKO-XI/IMI/I‘leCKI/Ie, XUMHYECCKHUE METOABI IJI PCIICHUS 3a1aY HpO(l)eCCI/IOHaJIbHOﬁ

JACATCJIBHOCTH

OIIK-2.1

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

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

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

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




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

TUTpOBaHus. 3HadeHUs pH B TOUKe S5KBUBAJICHTHOCTH.

TutrpoBanue cnaboro OocHOBaHUS (KHCIOTHI) CHIBHOW KHCIOTOH (OCHOBaHWEM). 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,
KHMCIJIOTHOCTH cpenbl. YpaBHeHue HepHcra.

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

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

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

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




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

JOCTOMHCTBA U HEJOCTATKU PTYTHOTO KaIlaloIEero MUKPOIJIEKTPOA.

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

AMIiepoMeTpruecKkoe  TUTpOBaHWE. BbpIOOp  yClIOBHE  aMIepOMETPUYECKOTO

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

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

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




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

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

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

MaccoByio foito As,O, B oOpasiie.

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

Paccunrtare 3Hauenue pH nns pactBopa 1,9- 102 M pactBopa HNO:s.




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

Kak BBIIOTHUTH KaueCTBEHHBIC pEaKIIMU Ha O0OHApyKEHUE HOHOB kene3a (2) u xenesa (3)
B pacTBOpe?

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

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

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

OIIK-2.2

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

[Ipennoxxurte MeTOA aHaIM3a CoJEpKaHUs KUCIOThI B pacTBOpE

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

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

[Ipennoxurte MeTOA ONpEaEIeHUs KECTKOCTH BOBI.

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

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

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




Kon
WHIUKaTOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

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

NH;OH — OGosiee mpenmnodTUTENHHO OCAXKIATh THUAPOKCHUIBI XKelle3a W aTIOMUHUS U
noyemy?




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

[IpomexyTouHass arTecTauus 1O JAUCLUILIIMHE «AHanuTUYECKas XUMHS H
(U3HKO-XMMHUYECKUE METOJbl aHAIM3a» BKIIOYACT TEOPETHYECCKHE BOIPOCHI, IO3BOJISIONINE
OIICHUTH YPOBEHb YCBOCHHS OOYUYAIONIMMUCS 3HAHWUN, U MPAKTUYCCKHUE 3a/aHUS, BBISBISIONINE
CTerneHb COPMUPOBAHHOCTH YMEHUHN U BIaJICHUH, TPOBOIUTCS B popme 3aueTa (1 Kypc) u 3auera
C OLICHKOM (2 KypC).

3ayer Mo JAHHOW JMCIUIUIMHE NMPOBOAMTCS B YCTHOH (hopMe MO BOIpPOCAM M3 CIIHCKA,
JIOBEJICHHOT'O /10 CBEJIEHUS CTYAEHTOB, BOIPOC MOXKET COJEpXkKaTh HEOOJBIIOE MPAKTHYECKOE
3a/laHue.

IMoka3aTeu U KPUTEPUH OIlEHUBAHUSI 3a4eTAa:

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

— OLCHKY «HE€3AYTECHO0» CTYACHT IIOJY4acT, €CJIM HE MOXKET IMOKa3aTh 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_[I/II/I, HE MOJKCT IIOKA3aThb HHTCIIJICKTYAJIbHBIC HABBIKH
pemieHus NpPOCThIX 3a/ia4, AaTb OLICHKY npez(noxceHHoﬁ CUTYyalluH.

IToxa3zatenu u KPUTEPHUHA OLICHUBAHUA 3a4€Ta € OLIEHKOI:

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

® JacTCa KOMIIJICKCHAsA OIICHKA HpeHHO)KeHHOﬁ CUTyalluu,

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

® [IOCJICOO0BATCIIBHOC, MPABUJIBHOC BBIMOJIHEHUEC BCEX MPAKTUYCCKUX SaﬂaHHﬁ;

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

— Ha OLIEHKY «Xopo1o» (4 6amia) — 00yJarouuiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIINH:

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

® JNCMOHCTPHUPYIOTCA AOCTATOYHBIC 3HAHUA TCOPECTUYCCKOTO MaTe€puala 1 YMCHHUEC UX
MMPUMCHATH, HO JOIMYCKAOTCA HC3HAYNUTCIIbHBIC OIJ_II/I6I(I/I, HCTOYHOCTH

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

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



HOBBIC, HCCTAHAAPTHLIC CUTYyallUuU.

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

® 3aTPYJHEHMS C KOMIUICKCHOW OLIEHKOM MPEI0KEHHON CUTYyaluu;

® HENOJIHOE TEeOopeTHYecKoe OOOCHOBaHME, TpeOyIoIIee HaBOMAIIMX BOIPOCOB
MperoaBaTes;

®  BBINOJHEHUE 33/IaHUM MPU TOJICKA3KE MPEToIaBaTes;

e 3aTpynHEHUs B (POPMYIUPOBKE BHIBOJIOB.

— Ha OIICHKY «HeY/A0BJIeTBOPUTEIbHO» (2 Oamia) — 00yJaromuics 1eMOHCTPUPYET
3HaHuA He 6onee 20% TeopeTHUecKoro MaTepuana, JOMyCcKaeT CyIIeCTBeHHbIE OLTNOKH, He
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKKM PEIICHUS MTPOCTHIX 3a71ad.

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



