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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2021 - 2022
yueOHOM rojly Ha 3aceqaHuu Kadeapsl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JI. Measnuk

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kageapsl MeTauTypriui 1 XUMHYECKUX TEXHOJIOTHH

IIporokomor 20 . Ne

3aB. kadempoii H.JL MenﬂHHK

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuszanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kageapbl MeTauTypriud i XUMHYECKUX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadeapoii H.JL MG,H}IHI/IK

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTaypruu 1 XUMUYECKHX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuuk

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM ToJly Ha 3acefaHuu Kadeapbl MeTaTypruu U XUMUYECKHX TEXHOJIOTUI

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstaux




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

DKOaHAIUTHYECKAsT XUMHSI» CIOCOOCTBYeT (DOPMUPOBAHHUIO y CTYACHTOB 3HAHUW U
HABBIKOB B 00J1aCTH COBPEMEHHBIX METOJIOB KaUECTBEHHOT'O U KOJMYECTBEHHOTO XUMHUYECKOTO
aHaM3a BEIIECTB, MAaTEPUATIOB U OOBEKTOB OKPYXKAIOUIEH CPE/Ibl; YMEHUIO TPAaMOTHO BBHIOMPATH
METOJl aHaju3a, HauOoJee MPUTOTHBIA I TOJMydeHUs HH(POpPMANMM O KAYeCTBEHHOM U
KOJIMYECTBEHHOM COCTaBE KOHKPETHOTO OOBEKTa HCCISIOBAaHUMN; TIOJYyYEHHUIO HAaBBIKOB
MPAKTUYECKOH pabOThl B AHAIUTUYECKUX JTaOOPATOPUAX IO KOHTPOIIO TEXHOJIOTHUYECKOM
JTUCITUTITMHBI TTPOU3BOICTBA.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

JucuumnirHa DKoaHATUTHYECKas XUMUSI BXOAUT B BApUATHBHYIO 4acTh y4eOHOIO IJIaHa
00pa3oBaTeNbHON MPOTPaMMBI.

JUis u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Xumus

3HaHus (YMEHUs, BJIaJICHUs), MOJTYYEHHbIE IPU U3YyYEHUU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/TIPAKTHK:

Mertposorusi, cranaapTU3anus U cepTudukanus

[TepepaboTka 1 yTuaM3anus OTX0A0B IPOU3BOICTBA

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

B pesynbrare OCBOEGHMSI JUCHUIUIMHBI (MOAYJs) «OKOAHATUTHUECKAs XUMUS»
o0yyaroIuics 1oKeH 001a1aTh CIeAYOIUMU KOMIETEHIUSAMMU:

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIINH

[IK-22 cnocoOHOCTBIO HCIIOIL30BaTh 3aKOHBI M METOJIBI MATEMAaTUKHU, €CTCCTBECHHBIX,
T'YMaHUTApHBIX U IKOHOMUYECKUX HayK MPHU PEelIeHUN MPOPECCHOHANTBHBIX 3a/1a4

3HaTh - OCHOBHBIC METOJIBI XMMHYSCKOr0 aHAJIUTUIECKOT'O aHAIN3a;

- COBPEMEHHBIE TEOPETUYECKUE HAIIPABIICHUS PA3BUTHS aHATTUTUYECKOU
XHMHH,

- AHAJIMTUYECKUE METObl XUMUYECKOT0 aHaJIM3a [0 KOHTPOJIKO COCTaBa
BO/IbI, TOYBBI M BO3/lyXa

YmMmers - IPOBOJAUTH KCIIEPUMEHTHI 110 33JaHHON METO/IUKE

- MPOBOJANTH HEOOXOIMMBIE AHATUTUYECKHUE PACUETHI C UCTIOIh30BAHUEM
COBPEMEHHOT0 (PU3UKO-MATEeMaTUYECKOTO aliapara;

- pemaTh pacueTHHIE 3a/1a91 IPAKTUIECKOTO COJIEP KAHUS MPUMEHHUTEIBEHO K
pohecCHOHANBEHOM NesTEeNIbHOCTH

Bnanets - METOJJaMHU TEOPETUUYECKOTO U IKCIEPUMEHTAILHOTO UCCIIE0BAHMS,

- MPAKTUYECKUMHU HABBIKAMH aHAIMTUYECKOTO KOHTPOJISI COCTaBa BOJIBI,
MOYBHI U BO3/1yXa,

- HaBBIKAMU CUCTEMATH3AIMHU PE3yIbTaTOB aHATN3a MPUMEHUTEIHHO K
npohecCHOHALHON IeATEIEHOCTH

ITK-23 crmocoOHOCTEIO MPUMCHATH HA ITPAKTUKC HABBIKU ITPOBCACHUS U OTIMCAHUA HCCJIC,[[OBaHHf/'I,
B TOM YHCJIC OKCIICPUMECHTAJIbHBIX

3HaTh - METOJIMKH MPOBEICHUS KOJTHYECTBEHHBIX YKOAHATUTHUECKUX
HCCJICTOBaHUM,

- COBpCMCHHOC O60py,[[0BaHI/IC HUCIBITATCIIBHBIX aHAJIUTUYCCKUX
nabopaTopuid




VYMeTh

- IPOTHO3UPOBATH U OMPEACIISThH UEIU U 3aa4H YKOAHATTUTUYECKUX
HCCJIeIOBaHUM,

MIPUMEHSTh MOJYYEHHBIE PE3YJIbTaThl aHATUTUYECKUX IKCIIEPUMEHTOB HA
MPAaKTUKE

Bnanets

- HaBBIKaMHU Ipo000TOOpa ¥ MPOBEIACHUS UCCIETOBAHUIA C
IPEeJCTaBUTENIbHON TPO0OO0il BOABI, TOUBBI U BO3/1yXa ,

- CIIOCOOHOCTBIO B YCTHOM U MMCHbMEHHOM (hOpMe JIOTHYECKH aHATHM3UPOBATh
pe3yJIbTaThl HKCIIEPUMEHTA;

- HaBbIKaMU MCIIOJIb30BaHUS aHAIMTUYECKOIO MBIIIJIEHHSI TIPU PELLIEHUH
9KOJIOTUYECKUX MTPOOJIEM, BOZHUKAIOIINX HA IPEANPUATHAX




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabota — 11 akan. 4acos:
—aynutopHas — 10 akaj. 4acos;

— BHeaynuTopHas — 1 akaj. 4yacoB

— camocTosTenpHas padorta — 93,1 akaz. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca

<DopMa aTrecTaluu - 3a4cT

AynutopHas s s
KOHTaKTHast paboTa E z dopma TeKyIero
=
B aKaJl. gacax o Bun KOHTPOJIS
Pazzen/ Tema 2 (B axaz. acax) E 2 . p Kon
> 3 © | camocTosTENBPHON | ycHIEeBa@MOCTH U
JTACIUTUTAHBI N £ = . | kommerenuun
25 paboThI MIPOMEKYTOUHOM
nmab. | mpakt. | &
Tlex. Z'Q aTTecTaluuu
3aH. 3aH. | QO &
1. pazgen 1
- CAMOCTOSITEIIbHOE
n3ydeHue yaeOHon
1.1 1. OcHOBHBIE  METOMBI qu Hayz;oﬁ ammra
XUMHYECKOTO AQHATUTUYECKOTO .
aaI3a. OCHAIICHIE COBPEMCHHOI 15 JIUTEPATYPHI; koHTposbpHOW | [TK-22, TIK-23
) . p - perieHne paboTHI.
9KOAHAIUTHYECKOH JIab0paTOpHu .
KOHTPOJIbHOU
paboTHI.
- CAMOCTOSITEIIFHOE
u3ydyeHue yueOHoi
1 HAYYHO -
. 3amura
1.2 2. Meronsl pa3aeieHuss | 15 TEXHUUYECKOH KOHTLL:)HLHOIZ MK-22. TIK-23
KOHLICHTPUPOBaHHS BEIECTB JUTEPATYPBI. a%on)l '
- pelieHne p ’
KOHTPOJIbHOU
paboTsl.
3
CaMOCTOSITENIbHOE
m3y4YeHHne yaeOHOH
. U Hay4yHOU 3amura
1.3 3. I'paBumeTpHuUecKHid METO .
AHasa P p A 15 JIUTEPATYpBHI; koHTponbHOW  |TIK-22, TIK-23
- peleHue paboTHI.
KOHTPOJIbHOU
paboTsl.
- CAMOCTOSITEIIbHOE
M3y4YeHHe yaeOHOH
1.4 4. TurpumeTpuuecKUd MeETOx U Hay4yHOU 3amura
aHaju3a. Kucnorno-ocHoBHOE 2 15 JIUTEPATYypPbI koHTponbHOW  |TIK-22, TIK-23
TUTPOBAHUE - perieHne paboTHI.
KOHTPOJIBHON
paboThI




- CaMOCTOSATCIIBHOC

1.5 5. U3yuCHHE 3amura
OKHUCIINTENIHHO-BOCCTAHOBUTEILHOE 15 | merogmyeckou u KOHTPOJIbHOU I1K-22, TIK-23
TUTPOBAaHHUE y4eOHO paboTHI.
JIUTEPATYPhI
- oopmiIeHHE
oTYeTa Mo
nabopaTopHO Samura
pagote nabo ];,-ITO HOM
«Kommiexconome paTop
1.6 6. OcanutenbHoe u paboThI.
4/21 18,1 TPHSI»; I1K-22, TIK-23
KOMJIEKCOMETPUIECKOE TUTPOBAHHE 3ammra
- CAMOCTOSITEIIFHOE .
HayucHIe KOHTPOJIBHON
N paboThI.
METOINYECKOH U
y4eOHO
JUTEPATyPHI
HWroro no pazneny 6/21 93,1
HWroro 3a cemectp 6/21 93,1 3a4y€T
HWroro no gucuuninze 6/21 93,1 3a4eT [1K-22,ITK-23




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce npenogaBaHus AMCUUIUIMHBI «DKOAHAINTUYECKAs XUMUS» MPUMEHSIOTCS
TPaaUIMOHHBIE W HMH()OPMAIIMOHHO HACBHIIICHHBIE OIEPEXAIOIIUEe TEXHOJIOTUH, aJeKBATHBIC
CaMOOpPraHU3alMK CTYAEHTOB B Npo(hecCHOHATILHOM 0Opa3zoBaHuu. B xozne oOydenus Oymaymmx
CIELUAINCTOB HEOOXOIUMO HE TOJBKO (DOPMUpPOBATh KOHKPETHBIC 3HAHUS, HO M pPa3BUBATh
HaBBIKM IPOQECCUOHATIBHON peduieKCu, yMEHUE NIPOrHO3UPOBATh COJIEPKAHUE U XapakTep MX
Oyaymiel nesTenbHOCTH C Y4ETOM HOBBIX COLMANBHO-KOHOMHYECKUX pPEajHii, BBIIBUTATh
HOBbIE LI€JM M 3aJaud, (pOPMHUPOBATH BBICOKYIO MOTHBALMIO K IOCTOSHHOMY OOYYEHHUIO U
caMm000pa30BaHUIO.

JIeKIMOHHBIA MaTepuan 3aKpeIuisieTcss B XOJe J1a0opaTOpHBIX paboT, Ha KOTOPBIX
BBIIIOJHAIOTCS ~MHAMBHUJIYyaJbHBIE 3aJaHusi 1o mpoijaeHHoi Teme. Ilpu mposeneHuun
71a00paTOPHBIX 3aHATUH HCHOJB3YETCS] METOJ KOHTEKCTHOIO OOY4eHHs, KOTOPBIH IMO3BOJISET
YCBOMTb MaTepUall IIyTEM BBISBICHUS CBSI3€H MEX /1y KOHKPETHBIM 3HAaHUEM U €T0 IIPUMEHEHUEM.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYASHTOB K CAMOCTOSTENIbHON popaboTKe TeM
B IIPOLIECCE MTOATOTOBKH OTYETOB I10 JIA0OPATOPHBIM paboTaM, pELICHUIO TEMAaTUYECKUX 3a/laHUuI
U TNOJrOTOBKM K pPYOEXKHOH M 3aKIIOYHUTENBHOM aTTecTaluy, T.e. CIIOCOOCTBYET Ppa3BUTHUIO
HABbIKOB CHCTEMAaTH3allUM pE3yJIbTaTOB 53KOAHAJIUTHUYECKOIO aHalIW3a I[PUMEHUTENBHO K
npodeccuoHanbHOM eaTesibHOCTH  COBpEMEHHbIE HHTEPAKTHBHBIC CPEJCTBA I03BOJIAIOT
AKCIIEPUMEHTHUPOBATH C HOBBIMU (hopMaMu KOHTpoJIsl. CTyZeHTaM B X0/1€ 00y4eHHUsI HE0OX0AUMO
HCIOJIb30BATh CPEJICTBA MHPOPMALIMOHHO - 00pa30BaTeIbHOM CPE/IbL.

6 YueOHo-MeTOAMYeCKOE 00ecnieueHue CAMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[TpencraBneno B npuioxxeHuu 1.

7 OneHouHble cpeacrea IJisi IpOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallun
HpeI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieyeHre TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas JIMTEpaTYypa:

1. Ananutudeckas xumust. OU3HKO-XUMUYECKHE METO/IBI aHaIM3a . yueOHoe mocooue /
B.II. I'ycekoBa, JI.C. Cuzosa, H.B. IOunukoBa, I'.I'. Menbuenko. — Kemeposo : KemI'Y, 2007.
— 96 c. — ISBN 978-5-89289-438-8. — Tekcr : anekTpoHHbIH // DIeKTPOHHO-OMOIHOTEYHAS
cucrema «Jlawb» @ [caiitr]. — URL: https://e.lanbook.com/book/4591 (mata oOpareHus:
01.09.2020).

2. AHanmUTHYeCKast XUMUSL: XUMHUYECKHE METOIbI aHam3a : yueonuk / E.I'. Bracosa, A.®.
Kykos, N1.®. Komocona, K.A. Komaposa ; nox pegakuueit O.M. Ilerpyxuna, JI.b. Ky3nenosoii.
— Mocksa : Jlabopatopus 3Hanuit, 2017. — 467 c. — ISBN 978-5-00101-554-3. — Tekcr :
ANIeKTPOHHBIN /[ DnekrpoHHO-OMONMoTeYHass cuctema <«JIaHb» : [canit]. — URL:
https://e.lanbook.com/book/97407 (mata obpamienus: 01.09.2020).

0) JlomotHuTeIBHASI TUTEPaTypa:

1. OCHOBBI aHAIUTHYECKON XMUMHHU: MPAKTHUIECKOE PYKOBOJCTBO : pykoBoacTBO / FO.A.
bap6anat, A.B. I'apmam, O.B. Monoraposa, E.A. Ocunosa ; moj penakuueit FO.A. 3onotoBa [u
np.]. — Mockaa : Jlaboparopus 3uanuii, 2017. — 465 c. — ISBN 978-5-00101-567-3. — Tekcer :
AIEKTPOHHBIN //  DnekTpoHHO-OMOMMOTeuHass cuctema «Jlamp» @ [caiit]. — URL:
https://e.lanbook.com/book/97410 (mata obparienus: 01.09.2020).

2. AHanuTHYeCKas XUMHUS: PACUeThl B KOJUYECTBEHHOM aHaiu3e : ydyeOHoe mocodue /
B.II. I'ycekoBa, JI.C. Cuzoa, I'.I'. Menpuenko, H.B. FOunukoBa. — 2-¢ u3., uCp. v JO1I.



https://e.lanbook.com/book/4591
https://e.lanbook.com/book/97407
https://e.lanbook.com/book/97410

— Kemeposo : KemI'V, 2010. — 124 c. — ISBN 978-5-89289-633-7. — TekcT : amekTpoHHbIi //
DnekTpoHHO-0MOMMOTeuHast cucteMa «Jlamb» : [caiit]. — URL: https://e.lanbook.com/book/4593
(mara obparenus: 01.09.2020).

3. 3os0T0B, I0.A. BBeieHne B aHATMTHYECKYIO XUMHIO © yaeOHoe rocobue / FO.A. 3010TOB. —
Mockaa : Jlabopatopus 3nanuid, 2016. — 266 c. — ISBN 978-5-93208-215-7. — TekcT : 37eKTPOHHBIN
Il DnexTpoHHO-OMOIMOTEUHas cuctema «Jlauby : [caiiT]. — URL: https://e.lanbook.com/book/84079
(mara obparenus: 01.09.2020).

4. AHanuthueckas XuMHS. TUTPpUMETPUYECKHE W TPABUMETPUYCCKHE METOABl aHAIM3a :
yuebHoe mocodue / 1. A. Bapnamosa, H. JI. Kanyruna, JI. I'. Koasina [u ap.] ; MI'TVY. - MarHuToropcek :
MI'TY, 2016. - 1 osmextpon. onr. auck (CD-ROM). - 3arm ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2
564.pdf&view=true (mata o6pamenus: 01.09.2020). - MakpooObekT. - TEKCT : IIEKTPOHHBIN. -
Ceenenus nocrynnsl Takke Ha CD-ROM.

5. BapmamoBa, 1. A. ®u3nKo-XUMHUYCCKHE METOIBI aHanmmu3a . yueOHoe mocobme / M. A.
Bapmamosa, H. JI. Kanyruna, JI. I'. Konsna. - 2-e uza., moaror. no ned. u3a. 2008 r. - MarHuToropcek :
MI'TY, 2011. - 1 osmektpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf
&view=true (mara obpamienus: 01.09.2020). - MakpooObekT. - TekcT : ayeKkTpoHHbId. - CBeaeHUS
nocrtymabl Takke Ha CD-ROM.

6. Kparkuii crnpaBoYHHMK (H3HKO-XMMHUYeckux BenuumH / coct.. H. M. Bapon, A. M.
[TonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; mox pen. A. A. Panens, A. M. [lonomapesoii. - 10-e
u3a., ucnp. u pon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEICTBEHHBIMN.

7. W3Bectusi BBICIIMX y4YEOHBIX 3aBelCHUH. XHMHA M XUMHYECKas TEXHOJIOTHSL:
Hay4YHO-TeXHHUYeCcKuil xypHai — ISSN 0579-2991.

B) MeTroauyeckue yka3anus:

1. Kanyruna, H.JI. OkucnuTenbHO-BOCCTAHOBUTEIBbHOE TUTPOBAHUE: METOAMYECKUE YKA3aHUS
K JJaOOpaTOpHBIM paboTaM MO JUCHUIUIMHAM «AHAIUTHYECKAs XUMUS U PU3UKO-XUMUYECKHE METO/IbI
aHain3a», <« OKOAHATUTHYECKAsT XUMHUSA», «AHAIUTUYECKUH  KOHTPOJIb  METaUIypru4ecKoro
MIPOU3BOJICTBAY JUIsl 00 y4YarOIIMUXCsl IO BCEM HAIpaBJIEHUSIM MOATOTOBKU M CIIELIUAIBHOCTSAM BcexX (hopm
oboyuenus / H.JI. Kanyruna, 1.A. BapiamoBa; MarHuToropckuii roc. TeXHudeckuii yH-T um. I'. W.
Hocosa. — Marautoropck : MI'TY um. I'. W1. HocoBa, 2017. — 25 c. — TekcT : HemocpeacTBEHHBIH.

2. BapmamoBa, W.A. Kommiekcomerpus. KoMruiekcoHOMETpUYecKoe THTPOBAaHHE:
METOAMYECKHE YyKa3zaHUs K JabopaTopHOl pa0oTe MO AUCHUIUIMHAM «AHAJIWTHYECKas XHUMHUS H
OXMAY», «DXMAY, «IKOAHATUTUYECKAS] XUMHUSD», «AHATUTHICCKUNA KOHTPOJIb METALTYPTHYECKOTO
MIPOU3BOJICTBAY JUIsl 00 yUYaIOIIMXCsI IO BCEM HAIpaBJIEHUSIM OJATOTOBKU M CIIEIUAIBHOCTSAM Beex (hopm
ooyuenust /| U.A. Bapnamosa, H.JI. Kanyruna;, Marauroropckuii roc. Texuudeckuii yH-T um. ['. W.
Hocosa. — Marautoropck : MI'TY um. I'. W1. HocoBa, 2017. — 20 c. — TekcT : HEenocpeaCTBEHHBIH.

3. BapmamoBa MW.A. KwucioTHO-OCHOBHOE THTpoBaHHe. MeToandeckne yKa3aHHs K
nabopaTopHoOil paboTe Mo MUCHMIIMHAM «AHAIUTHYECKas XUMUs», «DU3HKO-XUMHUECKUE METO]IbI
aHan3a», «OKOAHAJUTHUECKas XUMHUS» JUIsl OOy4arolmMXCs BCEX HAlpaBiICHUH IOATOTOBKH H
cneuuanbHocTeil Bcex ¢opm obOyuenus/ W.A. Bapnamoa, H.JI. Kanyruna, Komsma JLI.;
Marnutoropckuii roc. Texuudueckuii yH-T uM. ['. M. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2020. — 16 c. — Tekct: HemocpeACTBEHHBIH.

4. BapnamoBa U.A. I'paBumerpuueckuii aHann3. Meroauueckue ykazaHus K J1a00paTOpHOI
paboTe 1O AMCUMIUIMHAM «AHaJIUTHYeCKass XUMHA», «DU3MKO-XUMHUUYECKHUE METOJbl aHAU3ay,
«DKOaHATUTHYECKAsT XUMUsSD» JJIsi 00y4aroIIKUXCsl BCEX HANpaBICHUH MOATOTOBKH U CHEIMaIbHOCTEN
Bcex hopm oOyuenus/ M.A. Bapnamosa, H.JI. Kanyruna,


https://e.lanbook.com/book/4593
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true

Komsima JI.I'.; MarauToropckuii roc. Texuuyeckuii yu-T uM. I'. . HocoBa. — Marautoropck : MI'TY
um. I'. . HocoBa, 2020. — 19 c. — TekcT: Hemocpe1CTBEHHBIH.

5. Bapnamosa U.A. I'paBumeTpusi. MeTomuyeckue yKa3zaHus JIJIsl CAaMOCTOATEIbHON paboThI IO
JTUCIIUILTAHAM «AHanUTHYECKasT  XUMUS, «DU3UKO-XUMUYECKUE  METObI aHaIN3ay,
«DKOaHAUTHYECKAsT XUMUSD» JJIsi 00Yy4aroIIUXCsl BCEX HANpaBICHUM MOATOTOBKU U CHEIMAIbHOCTEN
Bcex Gopm obyuenus/ U.A. Bapnamona, H.JI. Kanyruna, Kartomenko O.M.; Marauroropckuii roc.
texuudeckuid yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. WM. Hocosa, 2020. — 38 c. —
TekeT: HenocpeACTBEHHBIN.

6. BapmamoBa W.A. KonumuecTBeHHBIM aHanmu3. MeTon HeWTpamuszamuu. MeToauYecKue
yKa3aHus Uil  CaMOCTOSITENIbHOM  paboThl MO  JUCHUIUIMHAM  «AHAIUTUYECKash  XHUMUD,
«DUBHKO-XUMHUYECKHE METOJbI aHAIH3a», «JKOAHATUTHUYECKAs XUMUS» I OOyJaroIUXCs BCEX
HaIpaBJIeHUH TTOATOTOBKH M ClienraibHOCTeH Beex Gpopm oOyuenms/ M. A. Bapnamosa, H.JI. Kanyruna,
Komspa JI.I'.; Marauroropckuii roc. Texunueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. . Hocosa, 2020. — 30 c. — TekcT: HemocpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UHTepHET-pecypehbl:

IIporpammHoe ob6ecniedeHue

HaumenoBanue o
1o Ne morosopa Cpoxk neiicTBuUS TULIEH3UU

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOHO pacIpoCTpaHIeMOe OECCPOUHO
MS Windows 7
Professional(uis  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
FAR Manager 10_}3860I[H0 pacrpocTpaHsemMoe SeccpouHo

IIpodeccuoHanbHbIe 6a3bl JTAHHBIX M HH(POPMAINMOHHBIE CIPABOYHBIE CHCTEMbI
HazBanue kypca Cchblika

OnekTpoHHas 0a3a MepuoAMYEeCKUX wu3aaHuii East
View Information Services, OO0 «IBUC»
HammonanbsHas nH(GOPMAIMOHHO-aHAIUTUYECKAs
cucrema —  Poccumiicknit  mHgekc — wayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
[Mouckomas cucrema Axanemus Google (Google
Scholar)
WNudopmannonnas cuctema - EquHoe okHO J0OCTyMa K
HHGOPMAIMOHHEIM pecypcaM

https://dlib.eastview.com/

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

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

deepanbHOE rocy1apCTBEHHOE OO KETHOE

yUpexKIeHNE «DenepanbHbIit uncturyt|URL: http://www1.fips.ru/
IPOMBINIIEHHONW COOCTBEHHOCTHY

P i r .

K‘;‘;ﬁgﬁﬁaﬂ OCyAapCTBeHHAA  OMOMMOTEKA.|oyioo- /. rsl. ru/ru/4readers/catalogues/

OnekTpoHHbIe pecypchl 6ubmnoreku MI'TY um. I'.1.

http://magtu.ru:8085/marcweb?2/Default.asp
Hocosa
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9 MaTepuajIbHO-TEXHHYECKOE o0ecredeHne TUCUMILTHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUACT:

1. YyeOHbIe ayquTOpUU ISl TPOBEICHHS 3aHATUH JIeKIMOHHOTO Tumna. OcCHalleHHe
ayTUTOPUH: MYJIbTUMEIUITHBIC CPEACTBA XPAaHEHUSI, TIEpeaud ¥ TIPEICTaBICHUS HHPOPMAITUU

2. Y4eOHblE ayTUuTOpPHU JUIsI TPOBEICHUS J1a0OpPATOPHBIX 3aHATHH, TPYIIOBBIX H
WHIVUBUAYAIBHBIX KOHCYNbTanmid, OcHaleHne ayauropun: HarnsgHple MaTepuanbl: TaOIHIIb,
CXEMBI, TTAKATHI.

3. IlomemieHust i cCaMOCTOSTENbHON paboThl oOyuatomuxcs. OCHaIeHnEe ayIuTOPHH:
[Tepconanbubie KOMIbIOTEphl ¢ makerom MS Office, Boixomom B MHTEpHET U C IOCTYIIOM B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

4. TlomemeHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCTYy)KMBaHUS Y4eOHOTO
obopynoBanusi. OcHamenue ayauropun: Cremnaxu, ceddbl s  XpaHEeHUs y4eOHOTro
obopynoBanusi. UHCTpYMEHTHI JUIsi pEMOHTA JIA0OPaTOPHOTO 000PYIOBAHHSL.



IMPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs TMOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK U HA IUIAHOBBIX KOHCYJIbTALMSIX, U Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs IMOJTOTOBKH CTYACHTaMU OTYETOB IO JIADOPATOPHBIM
3aHSTHUSM U BBITIOJHCHHS JOMAITHUX 33JIaHWH, a TaK)Ke MPU MOJATOTOBKE K KOHTPOJIBHBIM paboTaM U
KOJUUIOKBUYMaM.

AynuropHas caMocTosATeNIbHas paboTa 00yYaroUIUXCsl MPEAIoaraeT 3alluTy JabopaTopHOM
paboThI, MPOX0XKICHNE KOHTPOIBHOM pabOThl M YCTHOT'O OIpOca - KOJUIOKBUYMA 110 KaKIAOMY pa3fiely
JUCHUITIINHBI. KOHTpOJII)Haﬂ pa60Ta BKJIIOYAIOT TCOPCTHYCCKUC U MMPAKTHUYCCKUC 3alaHUA, OTBCThHI HA
KOTOpbI€ TPEOYIOT INyOOKOro MOHMMAaHUS U3y4EHHOI0 MaTepuaia. MakcuMalibHOe KOJIMYECTBO OalioB
B KaxJ0il Teme kypca — 10. KomtokBuyM BKItOUaeT B ce0sl YCTHBIE OTBETHI CTYJICHTOB MO METOJIMKAM
IPOBE/IEHUS UCIIBITAHUN U OOBSICHEHUS PE3YJIbTaTOB SKCIIEPUMEHTA.

KounTtpoJbHbie Bonpochl 10 TeMe «O0beKThI HCCIeT0BAHUI IKOAHATUTHYECKOH XUMHH.
OcHOBHBIE IOHSAATHSI METO/0B IKOAHAIUTHYECKOH XUMHUHU. CI0co0bI KiIaccupuKamum u
TeopeTHYeCKHe OCHOBbI METO/I0B AaHAJIUTHYECKOH XuMuu. KoinyecTBeHHBII aHAIN3»

1. [IpeameT u 3a7a4n SKOAHATUTHYSCKOU XUMUHU.
2. OOBEKTHI UCCIIEIOBAHNI YKOAHATATUYECKON XUMHUU.
3. HcTounuku 3arps3HEHUN BO3MyXa, OTKPBITBIX BOJOEMOB, TMOA3EMHBIX BOJ, IOYBBI,

OMOJIOTMYECKUX OOHEKTOB.

BemecTBa, noanexaniyue 3K0aHaATUTHYECKOMY KOHTPOJIIO B TIEPBYIO OUEPE/ib.

HOH?[TI/ISI METOA», «KMETOAHUKA)), «aHaJ'II/ITI/I'-IeCKI/Iﬁ CHUTHAJD», KaHAJIUTHYECKas peaKHI/Iﬂ».
Oco0eHHOCTH aHAIUTUYECKUX PeaKIuil, TpeOOBaHUs, MPEAbSIBISIEMbIE K HIM.
Knaccudukanms MeTo10B SKOaHATUTHIECKON XUMUH.

OcHOBHBIE XapaKTEPUCTUKH METO/I0B IKOAHATTUTHUECKON XUMUHU.

Krnaccudukanus METoI0B KOJIMISCTBEHHOTO aHATH3A.

0. [ToaroroBka MpoObI K KOTUYECTBEHHOMY aHAIIU3Y.

B©Oooo~No O

KoHTpoJibHbIE BONPOCHI 10 TeMe «XUMHYeCKHe MeTO/Ibl AaHAJIN3A: TPABUMETPUYECKUI aHAIHN3.
IIpumeHeHHe METOI0B XMMHYECKOT0 AaHATN3A /15l MOHMTOPUHIAa HCTOYHUKOB ONACHOCTEH B
cpeae OOMTAHUSA»

1. CymHOCTh TPaBUMETPUYECKOTO aHalin3a, Kiaccupukamms, o0JacTh €ro NpPUMEHEHHUS B
AKOAHAJTUTUYECKOM KOHTPOJIE.
2. Teopernyueckne OCHOBBI BBIICICHHUS OCAJKOB M3 PACTBOPOB HEOPTAaHWMYECKUMHU U

OpPraHMYECKUMU PEareHTaMH.
Bb160op BemMYMHBI  HAaBECKH.

PacTBOpeHne aHaIM3MpyeEMOro BEIIECTBA.

Ocaxnenne @unbTpoBanue. [IpombiBaHnEe OcaKa.

BricymmBanue v NpokaJMBaHKUE OCaIKa.

OmmOku MeTo/1a, CIOCOObI UX YCTPaHEHHUS.

MeTo/1bl IOBBILLIEHUS TOYHOCTH B TPAaBUMETPUUYECKOM AHATIU3E.
Bbruuciienus B rpaBUMETpUYECKOM aHAIIN3E.

0. IIpumeHeHne rpaBUMETPUUECKOT0 aHAJIN3a B SKOAHAIUTUYECKOM KOHTPOJIE.

RO No U ~W



KoHTpoJibHbIE BONMPOCHI MO TeMe «XUMHYECKHE MEeTO/Ibl AHAJIN3A: TUTPUMETPHYECKHIT aHAJIN3.
IIpuMeHeHNEe METOI0B XMMHYECKOT0 AaHATN3A /115l MOHMTOPUHTA HCTOYHUKOB ONACHOCTEH B
cpejae OOMTAHUS»

1. CylHOCTh TUTPUMETPUYECKOTO METO/1A, €r0 XapaKTEPUCTHUKA.

2. KucnoTHO-0CHOBHOE M OKHCIIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHNUE.

3. MeTo1pI OCaKICHUS U KOMITJIEKCOOOpa30BaHHUS.

4. CriocoObl TUTPOBAHUSA: IPIMOE, 00pPaTHOE, TUTPOBAHUE 3aMECTHTEIIS.

5. CrniocoOsl onpesiesieHnss KOHEYHON TOYKU TUTPOBAHMUSL.

6. WNunukaTopsl.

7. [IpuroroBnenue pacTBOPOB TUTPAHTOB.

8. Pacuersl B THUTpUMETPHUYECKOM aHAIU3E.

0. [IpuMeHeHne TUTPUMETPUUECKUX METO/IOB B SKOAHAJTTUTUYECKOM KOHTPOJIE.
KonTpoJbHbie Bonpocskl 10 TeMe « PU3MKO-XMMHYECKHe MeTOIbl aHAJIN3A.

MouJiekyasipHbIii A0COPOIUOHHBINH AHAIN3)

1. Teopernueckrne OCHOBBI METO/1a MOJICKYIISIPHOH aOCOPOIIMOHHON CIIEKTPOMETPHH.

2. 3aKOHBI MOTJIOUIEHUS CBETA, YCIOBUS UX TPUMEHEHUSI.

3. Bnusinue pH cpelbl, TOCTOPOHHUX MOHOB Ha OKPACKY PACTBOPOB OMNPE/EIISIEMbIX BELLIECTB.

4, Bri6op pearenra.

5. VY CTpoHCTBO M IPUHLIUIT AEUCTBUS (POTOIIEKTPOKOIOPUMETPA.

6. Bapuantsl MmeTona.

7. [Ipumeps! uccaenoBaHus BO3AYLUIHONW U BOJHOM cpeibl POTOKOIOPUMETPUUECKHM METO/IOM.
KonTpoJsbHbie Bonpock! 10 TeMe « PU3MKO-XMMHYECKHE MeTOIbI aHAJIN3A.
DVIEKTPOXMMHYECKHE METOABI AHATH32»

1. Knaccugukanus u TeopeTudeckre 0CHOBBI JIEKTPOXUMHUUECKUX METOJIOB aHAIN3a.
2. [Torenunomerpuueckuit meroa aHanuza. CyIMIHOCTh MeToAa, o0JacTb €ro NpPHUMEHEHUs B
9KOaHAJIMTUYECKOM KOHTPOJIE.
3. [Ipsimast moTeHUIMOMETpUS U MOTEHIIMOMETPUYECKOE TUTPOBAHUE: MPUMEHsieMas amnmnaparypa,
BBIOOP DJIEKTPO/IOB.
4. HNonomerpus. IoOHCENEKTUBHBIE 2JIEKTPOABI.
5. [Tonsporpadguueckuii MeTo aHanu3a U aMIepoMeTpuyeckoe TuTpoBaHue. CylHOCT METOIOB
1 00acTh UX IPUMEHEHHSI B SKOAHATUTUYECKON XUMHH.
6. [onsporpadust ¢ HAKOIIEHUEM.
7. Ocnumnorpadgudeckas U nepeMeHHOToKoBas osisiporpadusi. CoBpeMeHHBIE MOIporpadsl.
8. Oco6eHHOCTH aMIIEpOMETPUUECKOTO TUTPOBAHUS C ABYMSI MHIAUKATOPHBIMH JIEKTPOJAMH.
9. OnexktporpaBuMerpus. Cxema yCTaHOBKHM, NPHUMEHSEMOH MpH 3JIEKTPOTrpaBUMETPUUYECKOM
OIIpeAEIEHUN
10. DJIEKTPOJIN3 Ha PTYTHOM KaToJIE.
11. [IpakTHueckoe NpUMEHEHHE IIEKTPOTrPAaBUMETPUUECKOIO METOIA AHAJIN3A B 3KOAHATUTHUECKON
XUMUU.
KonTpoJsbHbie Bonpock 10 TeMe «Pu3nyecKkne MeTOAbI AHATNU32»
1. ATOMHO-a0COPOIIMOHHBIN CIIEKTPAIbHBIN aHAIN3. TeopeTHUYeCKue OCHOBBI METO/IA.
2. Anmnaparypa.
3. [IpuMeHneHnne MeToa MpU UCCIIEOBAaHUH 3arPSI3HEHUN 00BEKTOB OKPYIKAIOIICH CPEIbI.
4. OMUCCHUOHHBIN CIEKTpaIbHbIN aHAIN3. TeopeTHYecKre OCHOBBI METOAA.
5. CxemMa SMHUCCHOHHBIX (POTOMETPOB.



6. [IpakTueckoe TpPUMEHEHHWE ISl SKOAHAJIUTHUYECKOTO KOHTPOJIS: KA4eCTBEHHBIM U
KOJIMUECTBEHHEBIN aHAIN3.

BapuaHThl TeMATHYeCKUX JOMANIHUX 32JaHUH VISl CAMOCTOSITEJIbHOM Pa0doThI CTYIEHTOB 110
TeMaM

Jlomamnuee 3aganue No 1

0 TeMe «XHUMHUYEeCKHEe MEeTObI AaHAJIU32)

B nomamnem 3amaHuu no temMe «XMMUYECKUE METOAbl aHAJIN3a» MEpBas 3aJa4ya OLECHUBACTCS B
2,5 6amna; Bropast — B 1,5 Oaa; TpeThs, 4eTBepTas — B 2 Oaa.

3amaga Nel

W3 naBecku TexHuueckoro cynbduaa Hatpus macco 0,3000 r mocne okucnenus cyiabhuaa 1o cyabdara
nonyunin 0,8250 r BaSO,4. PaccunraiiTe MaccoBbie 10M cephl U Cylb(duaa HATPUS U CPABHUTE UX C
TEOPETUUYECKUM COACPKAHHEM.

3amaya No2

Kakoit 00bem 4%-noro pactBopa (NH4)2C,04-H,O Tpebyercs B3siTh i1 OCaKACHUS KalbIMs U3
pacTBopa XJI0pHUAa KalblKs, B KOTOPOM COJIEPKUTCSA 0k0J10 0,05 I HOHOB KajIbIus?

3agaya Ne3
Brruncnute MomsipHbIe MacChl SKBUBAJICHTOB KUCIOThI, OCHOBAHUS U COJIM B CIEAYIOUICH peakiuu:
3 H3PO4 + 3 Ca(OH), = Caz(PO)4 + 6 H,O.
3amaua Ned

CKONBbKO MUJUTMIIUTPOB 96% pacTBOpa cepHOW KUCIOTHI (TIIOTHOCTBIO 1,84 r/mi1) Heobxonumo st
npurotosieHus 100 mu 0,5 H pacTBopa KUCIOTHI? BeIuncinuTe TUTP 3TOr0 pacTBOpA.

Jlomamnee 3aganue No 2

10 TeMe «DU3UKO-XUMHYECKHE METOAbI AHAIHA32)

B JOoMallHEM 3aJaHHuUu 110 TEMC «DU3UKO-XUMUYECKHE MCTOABI aHaIMW3a» II€pBasd 3aJgada
orieHUBaeTcs B 2,5 Oauia; BTopas — B 1,5 Oanna; TpeThs, ueTBepTas — B 2 Oasa.

3agauga Nel

AHanmM3upyeMBbIil pacTBOP COJIEPKUT HUTPAT-HOHBL. /115l X onpeneneHns COCTaBUIN TAIbBAHUYECKYIO
LeNb U3 MHIUKATOPHOTO HUTPAT-CEIEKTUBHOTO IEKTPOJA U XJIOPCEPeOPSHOTO AIEKTPOJja CPaBHEHHUS,
mmepwin D/IC nsaTH CTaHIAPTHBIX PACTBOPOB C H3BECTHOM KOHIIEHTpAallMeW HHUTPAT-HOHOB H
MOJIYYNJIN CIEAYIOIUE PE3yNbTaThL:

C(NOs3), | 0,00001 | 0,0001 0,001 0,01 0,1
M

SC, uB 330 275 225 170 120




B tex xe ycnoBuax m3mepunu DJIC uenu ¢ aHAIU3UPyEMbIM PaCTBOPOM U HAILIM €€ PaBHOMU
250 mB. Omnpenenute METOAOM IPagyUpOBOYHOrO rpaduka TUTP HUTPAT-UOHOB B aHAIM3HPYEMOM
pacTBope.

3amaga No2

[Ipu tutpoBanuu 50 eM® courstHolt kucnots 0,01 B pactBopoMm NaOH nony4wiu cieayromme TaHHbIe:

VNaoH, CM° 0 2 4 6 8 10

DNEKTPOIPOBOA-HO 1,500 1,090 0,672 0,633 0,991 1,350
CTh pacTBOpa

W, 103 (0m™)

[Toctpouts kpuByto TuTpoBanust B KoopauHatax W — Vygon. Omnpenenutb TOYKY
SKBUBAJIEHTHOCTH. Paccuntarh HOPMaJIbHOCTD COJISTHOM KHUCTIOTHI.

3amaya Ne3

Obpazenr cruiaBa conepkuT okoio 8 % cBuHIA. Kakyio HaBecky cijlaBa HEOOXOIHWMO B3STh IS
OTIpEeICTICHUsI €ro dJIEKTPOrpPaBUMETPHUECKUM METOAOM, YUMUTHIBAas, 4TO Macca OCaJKa Ha aHOJe
JOJIKHA cocTaBiATh okoio 0,2 2. [IpuBenuTe cxeMbl IPOLIECCOB, MPOTEKAOIMIMX HA KAaTOAE U aHOJE,
HMOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS 3JIEKTPOJIN3a PACTBOPA HUTpaATa CBUHLIA.

3amaga Ne4

N3 naBecku cranu 0,25 2 mocne coorBeTcTBYytOmIEel o6padoTku noxydniun 100,0 e’ OKpAILIEHHOTO B
KpacHbIi LIBET KOMIUJIEKCA THTaHAa C XPOMOTPOIIOBOM KHUCIOTOW. Onruyeckas IUIOTHOCTb 3TOrO
pacTBOpa OTHOCHUTENNBHO pacTBOpPA CPaBHEHUs, coepxkaiuero 2 me tutada B 100,0 e’ paBHa 0,45. [lna
MOCTPOEHMSI TPaAyUPOBOYHOIO Ipaduka B3sUIM TPU CTaHAAPTHBIX pacTBopa ¢ coaepxanueM 4,0; 6,0;
8,0 me Tutana B 100,0 ¢’ MONyYHIM 3HAYEHHS OTHOCHTENBHBIX ONTHYECKHX IUIOTHOCTEH (4,,,)

cootBeTcTBeHHO 0,265 0,51; 0,76. Beruucnure maccoByto fomto (%) TuTaHa B CTaJH.
BapuanTbl TeMaTHYeCKHX 3aJaHUH VI TEKYIIEr0 KOHTPOJIsI

Texyiuit KOHTPOJIb OCYILIECTBISAETCS KaK 3aIMTa JJa0OpaTOPHBIX padOT: KOHTPOJIbHBIE pabOThI U
KOJUIOKBUYMBI. KoOHTponbHbIE paOOTHl BKJIIOYAIOT pEIIeHHe 3adad M0 OTACIbHBIM MEeToJaM
HKOAHAIUTUYECKOW XUMHH, T.€. TMPAKTUYECKUE 3aJaHus, OTBEThl Ha KOTOpbIE TPEOYIOT IIyOOKOTo
MOHMMAaHMs M3y4eHHOTO MarepHaia. MakcHMMallbHOe KOJIMYeCTBO OayuioB B Kaxod Teme kypca — 10.
KonnokBuym npoBoANUTCS Kak MHAMBUIYyalbHAs HHTEPAKTHUBHAs Oece/a MPernoaaBares co CTyIeHTOM
Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB I10 TEME, IIPUBEACHHBIX BBILLIE.

KonTtpoubnas padora «I'paBumerpus»

3ananus o teMe «[ paBUMETpHs» OIICHUBAIOTCS CIICAYIOIUM 00pa3oM: ImepBoe - B 2 0ajia; BTopoe— B
3 Oaya.

BapuanTt 1



1.  PaccuuraiiTe MUHMMAaJbHYIO HAaBECKY TEXHHUECKOTo xjopuaa Oapusi, coaepxkamiero 10% Ba, mis
omnpexaeneHus ero B Bujae BaSO;,.

2. U3 naBecku ¢dochopura maccoit 0,2350 r momyumnu 0,2711 v CaSO4 u 0,1693 v Mg,P,05.
Beruncnute Mmaccowie gomu CaO u P,Os B docdopure. Ilepecunraiite pe3ynbTaThl aHald3a Ha
abCOIIOTHO CyX0€ BellecTBo, eciiu hochoput conaepx ut 5,42% Buaru.

KonTtpouabHnas pabora «TuTpumMerprnyeckuii aHaIn3»

3ananus o TeMe « TUTPUMETPUYECKHI aHAJIHN3) OLIEHUBAIOTCS CIISYIOIIUM 00pa3oM: IIEpBOE, BTOPOE -
B 2 Oanna; Tpetbe— B 2,5 Oasa.

BapuanTt 1

1. Ckombko rpaMMoB KapOOHATa HATPUS COJAEPIKUTCS B PACTBOPE, €CIU HAa HEUTPATU3AIUIO €ro 10
ruapokapOonara HaTpus pacxonyercs 20 mu 0,1 H pacTBOpa CONSIHOMN KUCIOTHI?

2. Hasecky 0,2132 r kapOoHara Kanplus pacTBOpHiIM B 50 MJI pacTBOpa COJSTHOH KHCIIOTHI C
TATPOM 110 KabIUi0 Thcyca= 0,003068 r/mit. Ckonbko M 0,14 H pacTBopa THIPOKCUIA HATPUS
notpeOyeTcs [UIst HeHTpannu3auuy u30bITKa KHCIOTHI?

3. Paccumraiite pH pacTtBOpa, moiydeHHoro mpu TuTpoBaHuH, korga k 20 mu 0,2H pacTBopa
COJITHOM KHUCIIOThI puiuto: a) 17, 6) 20 u B) 21 M 0,2 H pacTBopa ruapoKcuia HaTpus?

KonTpoabHasi padora «»

3aganus no TeMe «PU3MKO-XMMHUYECKHE METO/bl aHalIM3a» OLIEHUBAIOTCS CIEAYIOIUM 00pa3oM:
nepBoe, BTopoe - B 2 6aia; Tperbe—ceapmoe B 1,5 Oamna.

Bapmuanr 1

1. HcxonHblif  pacTBOp  XJIOPOBOAOPOAHOM  KHUCIOTHI oObemMoMm 25,0 e’ pa30aBuiIH
TUCTUIUUpOBaHHOM Bojoi 1o 100,0 v’ u MOJIYYIJIM aHAIU3UPYyeMbIil pacTBop. Otobpanu 20,0 o’
3TOrO pacTBOpa, MPOBEJIH €ro MOTEHIIMOMETPpUYECKOE TUTpoBaHKe cTaHAapTHeIM 0,1000 M pactBopom
TUIPOKCHU/Ia HATPUA U TOJIYUYWIN ciienytomue pe3yabTaThl (V — 00beM nprubaBiIeHHOrO TUTPAHTA):

V, 18,00 | 19,00 | 19,90 | 20,00 | 20,10 | 21,00 | 22,00

3
CM

pH 228 |259 |360 |700 |10,60 |11,49 |11,68

OHpC,Z[C.HI/ITe MOJIAPHYIO KOHICHTPAalHIO XJ'IOpOBOI[OpO)IHOﬁ KHCJIOTBI B aHAJIM3UPYCMOM PACTBOPE
Fpa(l)I/ILICCKI/IMI/I MCTOAaMH I10 BCEM YCTLIPEM KPUBBIM IMMOTCHIIUOMETPUUCCKOI'O TUTPOBAHUS.

2. [Moctpoiite uwHTErpanbHYl0 W IUdGEepeHIIHATFHYI0 KPHBBIE  ITOTCHIIMOMETPUYECKOTO
THTPOBAHUS M ONPEIEIHTE HOPMATLHOCTh CONSHON KMCIOTHI MpH THTpoBaHuH 15 ¢x® ee pactBopom
enxoro Harpa (T(NaOH) = 0,004 r/cx®) mo cenyrommm pesymnbratam (V — 00beM MPHOABICHHOTO
TUTPAHTA):

V, en® 1,0 5,0 9,0 14,0 14.4 14,8




150 | 154 15,8 16,0 17,0 18,0

-E, uB 80 85 90 100 110 130

200 590 610 620 650 660

3. Haiitu conpoTuBiieHre pacTBOpa a30THOM KUCIOTHI (B OM), €cii TUI0Mab JIEKTPO 0B paBHa 11,2

oM, paccrosHue Mexay viekTpoaamu 0,65 cM, yaenbHas 35eKTponpoBogHocTs 0,15 Cmeem™,

4. J1nd psiaa cTaHAAPTHBIX pacTBOPOB YKCYCHOM KMCIIOTBI IIOJyYEHBI CIEYIOIINE 3HAUCHUS YIEIbHON

3JIEKTPONPOBOIHOCTH:
Ccr,coomy » MO/ 0,083 0,42 [ 0,83 | 1,25 | 1,67
&, Cm-cu’t 1,75 0,73 | 0,45 |0,32 | 0,24

o -1
[Toctpouts rpaduk v HAUTU TUTP KUCIIOTHL, €CIIU yJeIbHAsl 3JEKTPOIPoBOAHOCTE paBHA 1,00 Cum -cm™.

4. Tlpu 31eKTpOrpaBUMETPUUYECKOM OIpe/Ie]ICHN CBUHIIA B pyJe AJIsS MPOBEICHUS aHallh3a B3ATa
HaBecka 0,6280 2. Macca anoga o anektponusa 11,8492 2, mocie 35eKTpoiu3a HMCCIIeyeMOro
pactBopa 12,1086 2. Beruucnure nporieHTHOE cojiepKaHue CBUHIA B oOpasie pyubl. [Ipusennre cxemsl
MPOIIECCOB, MPOTEKAOIIMX HAa KaToAe€ M aHOJAE, MOHHOE W MOJCKYISPHOE YpaBHEHHUS pEeaKIuil
AIEKTPOJIN3A.

5. HaBecky niBetHorO crinaBa Maccoii 1,4420 2 pacTBOpUIH U IyTeM DIIEKTPOIIN3A MPU IOCTOSTHHON
cuie Toka 0,150 A4 3a 50 mun BeLAEIINA TOJHOCTBIO HA KaTOIE MEAb U Ha aHoje cBUHEL B Buae PbO,.
Omnpenenute MacCOBYIO JJOJIO MEAH U CBUHIIA B CIJIaBE, €CITM BBIXOJ MO TOKY cocTaBisit 100 %.

6. Jlst onpeieneHust Xxpoma 1o MeToy 100aBok HaBecky ctanu 0,5000 e iepeBesu B pacTBOP U €ro
o0bem goBenu o 50,0 v’ B JIB€ KOJOBI BMeCTUMOCTBIO 25,00 cv® TIOMECTHIIH aTMKBOTBI 3TOTO
pactBopa o 10 . B OJIHY U3 HUX JOOABWJIM CTaHJAPTHBIN pacTBOp xpoma, coaepxarntuit 0,002 2 Ce,
3aTeM B 00e KOJObI - Mepokcua Boaopona. PacTBopbl B Kkombax OOBENH J0 METKH, U3MEPHIU
ONTHUYECKHUE TJIOTHOCTU U MONyuniu 3HaueHus: A, = 0,15 u Ay, = 0,36. Haittu maccoByro moito (%)
Xpoma B CTajH.

7. OTHOCHUTENbHAS ONTHUYECKAs] TUIOTHOCTh TPEX CTAHJAPTHBIX PAcTBOpPOB, cojaepxammx 10,0;
12,0; 14,0 me Bananus 8 100,0 CM3, okazanach coorBeTcTBeHHO 0,24; 0,46;. 0,69. HaBecky cranu 0,2506
2 pactBopuiu, ooseM nosenu g0 100,0 o, B MEpHYIO KOJIOy BMeCTUMOCTHIO 50,0 cv® nomectm 5,0
o’ (aTMKBOTY) 3TOTO pacTBOpa, JOOABUIIM MEPOKCH]I BOJOPOAA M TOBEIU O00BEM JO METKH BOIOH.
OnTrdeckas TUIOTHOCTH IMOTYYCHHOTO pacTBOpPa OTHOCHUTEIBHO pacTBOpa CPaBHEHHUS, cojieprkariero 8,0
me Basazus B 100,0 en’, paBHa 0,33. OnpenenuTh MaccoBYIO 10110 (%) BaHAAMS B CTaJIH.



MNPUJIOKEHHUE 2

7. OueHoOYHbIE CpeICTBA /1JIsl IPOBeAeHHUs POMEKYTOUHOM aTTecTAlNU
[IpomexyTouHas  aTTecTalds UMEET  LEJIbI0  ONPENeIUTh  CTENEeHb  JOCTHUKCHHS
3aIJITAHUPOBAHHBIX ~ PE3yJNbTaTOB OOYYCHHS TIO0 JUCHHUILUIMHE OKOAHAJIUTHUYECKas XHUMHS 32

oTpeieNICHHBINA EpUO 00yUeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUs] W OLICHOYHbIC CpPeACTBA /JIsl IPOBeJeHUs!
NPOMEKYTOYHOM ATTEeCTALMM:



CTpyKTypHBIii
3JIEMEHT
KOMITETCHIIUH

[TnaHupyemble pe3yyibTaThl
oOyueHus

O1eHOYHEIE Cpe€acTBa

I[IK — 22 cnocoOHOCTBIO HCHOJB30BATh 3aKOHBI M METOJBl MAaTEMAaTUKH, €CTECTBEHHBIX, T'YMAHHUTApHBIX M HKOHOMHMYECKMX HAyK INPU PELICHUU

npodecCHOHATBHBIX 3a1a4

3HaThb - OCHOBHBIE METOABl XAUMHUYECKOTO Ilepeuens meopemuueckux 6onpocos
AHAJUTUYECKOTO aHaJIN3a;
1. KayecTBEeHHO-KOJIMYECTBEHHBIE METOALI XUMHUUECKOI'O aHAIN3a.
- COBPEMCHHBIC  TCOPETHUYCCKHE 2. OcHOBHBIE PUOOPBI U 00OPYIOBAHUE IS «KMOKPOT'0» XUMUYECKOTO aHATN3a BEIICCTB.
HaTpaBJIeHHS pa3BHTHS 3. Meroauku npoBeJeHHs OMBITOB M0 KOHTPOJII0 COCTaBa BOJbI, MOUBHI M Bo3ayxa. [IpaBuia
o TEXHUKUA 0€30IMaCHOCTH.
AHAJIUTHYCCKOU XUMHU,
- AHAJIUTUYCCKHUC METOAbI
XUMHUYECKOTO aHAJIM3a 10 KOHTPOITIO
cocTaBa BOJIbI, IOYBBI U BO3AyXa
VYmMmeTb - TPOBOJUTH JKCIEPUMEHTHI IO Ilpumepnvie npakmuueckue 3a0aHus

3aJaHHOU METOIUKE

- MMPpOBOANTH HGO6XOI[I/IMI)IG
AHAJIUTHYCCKUC pacuCThL C
HUCIIOJIB30BAHHUEM COBpPCMEHHOT'O
(I)I/I3I/IKO'MaTeMaTI/I‘-ICCKOl"0

arrapara,

- pewmatb  pacyeTHble  3a7auu
MPaKTUYECKOTO coJiepKaHus
MIPUMEHUTETEHO K
npodeccuoHAIbLHOM 1eATeJTbHOCTH

1. PaccunTaiite MUHUMAJIBHYIO HABECKY TEXHHUYECKOTO XJIopuaa 6apusi, coaepsxkamiero 10% Ba
JUTSI onipeiesieHns ero B Buje BaSO,.

2. Kaxkoit 066em 4%-noro pactBopa (NH4)2C204:-H20 TpebGyeTcst B3SITh /15 OCaKACHUS KaTbITH}
W3 pacTBOpa XJIOPHUJA KaJbIIUsI, B KOTOPOM coepkutcs okojo 0,05 r noHOB Kanblus?

3. U3 HaBecku TexHHUecKoro cynbduaa HaTpus Mmaccoi 0,3000 r mocie okucienus cyabduma aq
cynbdara nomyunan 0,8250 r BaSO,4. Paccumraiite MaccoBble MO cepbl M Cyabpuaa HATPHUS
CPaBHUTE UX C TEOPETUICCKUM COICPIKAHUEM.

4. U3 naBecku docdopura maccoit 0,2350 T momyummu 0,2711 v CaSO4 u 0,1693 r Mg,P207
Berancmure maccoBeie momu CaO m P,Os B docdopute. Tlepecunrtaiite pe3ynbraThl aHAIW3a Hi




CtpyKTypHBII

IInanupyemMsblie pe3ysbTaThl

AJIIEMEHT OneHOYHBIC CPECTBA
oOy4eHus
KOMIICTEHIINH
a0COJIIOTHO CyXO0€ BelIecTBO, eciid pochoput comepxut 5,42% Bnarmy.
4. YcranoBute GopMyIy COSTUHEHUS, €CIU MOITYYCHBI CISAYIONINE PE3YIbTAThI DIIEMEHTHOT(
a”gaimmsa: Fe — 63,64%, S — 36,36%.
Bnanets - METOJAaMH TEOPETHYECKOTO H [TpumepHBbIC TPAKTUICCKHE 3aIaHUS:
3KCIIEPHMEHTAIBHOTO 1. Mumnepansnoe pochopnoe ynoodpenue s noussl — cynepdocdar Caz(PO),.
HCCIIEIOBAHNS, Bbruncnute MoIsipHbIE MacChl SKBHBAJICHTOB KHCIOTHI, OCHOBAHHS M COJU B CIEIYyIOIIEH
pEeaKINH:
-  NPaKTHYeCKHMH HaBBIKAMHU

AHAJIMTUYCCKOI'O KOHTPOJIA COCTaBa
BOJBI, [TIOYBBI U BO3/1yXa,

- HaBbIKaMH CHUCTEMAaTHU3al N
PE3YyJIbTAaTOB aHalJli3a
MMPUMCHUTCIIEHO K

npodeccHoHAIBLHOM 1eATeJTbHOCTH

3 H3PO4 + 3 Ca(OH), = Caz(PO)4 + 6 H,O.

2. Ckonbko TpaMMOB KapOOHaTa HATpUs COACPKHUTCS B BOJHOM pacTBOpe, €CIM Ha
HEUTpaIM3aIMIO €ro JI0 THApokapOoHaTa HaTpus pacxoayercs 20 mit 0,1 H pacTBOpa COJISTHOU
KHUCIJIOTHI?

3. Hagecky 0,2132 r kapOonara KaibIusi pacTBOpuian B 50 MiI pacTBoOpa COJISHOM
KHUCITIOTHI C TUTPOM 110 KanbIuio Theyca= 0,003068 r/mia. Ckonbko mi 0,14 H pacTBOpa rHAPOKCUAA
HaTpus NoTpedyeTcs A HeUTpanu3auu U30bITKa KUCIOThI?

4. Kak, 3nas maccoByto om0 (%) THrpoCKOMUYECKON BIIard U MacCy BO3AYIIHO-CYXOM
MOYBBI, PACCUUTATHh MACCY BBICYIICEHHOW MTOYBBI, UCIIOJIB3YIOMICICS B KaUueCTBE MPOOHI 1)1 aHamu3a?

[IK - 23 cnocoOHOCTBIO NPUMEHSATH Ha MPAKTUKE HAaBBIKK MIPOBEACHUS U OMMCAHUS UCCIIEIOBAaHU, B TOM UMCIIE SKCIIEPUMEHTAIBHBIX

3HaTh

- METOAUKH MIPOBEIAECHUS
KOJIMYECTBEHHBIX
9KOAHAJTUTUYECKUX MCCIICOBAHUM,

- COBpEeMeHHOE 000pyI0BaHUE
UCTIBITATEIIbHBIX aHATUTHYCCKIX

Hepeueub meopemuidecKux 6onpocoe

1 Mertobl pa3aeneHns U KOHIEHTPUPOBAHHS BEIIECTB;

2 ['paBumeTpus;

3. KucnoTHO-0CHOBHOE TUTPOBAHUE;

4 OKHCIUTENEHO-BOCCTAHOBUTEIIEHOE TUTPOBAHNE

5 OcauTenbHOe M KOMIUIEKCOHOMETPHYECKOE TUTPOBAHUE




CtpyKTypHBII

IInanupyemMsblie pe3ysbTaThl

JIEMEHT OneHouHble CpeaCTBa
oOy4eHus
KOMIIETEHIINH
nabopaTopuii
YMmeTs: - IPOTHO3UPOBATH U OMPENEISTh Ilpumepnsle npakmuyeckue 3a0anus
LEJH U 33[]Ja41 SKOAHATUTUYECKUX
o 0
VCCIIEIOBAHHIA, 1. Kakyto maccy mpo6si, comepskamieit 60 % Fe,0,, crenyer B3STh U1 TpaBUMETPHYECKOTO
aHaJM3a, YTOOBI OCTIE COOTBETCTBYIOLIECH 00pabOTKN Ha TUTPOBAHUE MOITy4YeHHOI conu xerne3a (1I)
IIPUMEHATD ITOTYyIEHHBIC uzpacxonosars 20,00 M 0,1 H pactBopa KMnO, (f3kB. = 1/5).
PE3YyIbTaThl AHAJTIMTUYICCKHUX Cxema peakuuu:
9KCIICPUMCHTOB  Ha MPAKTHKE FeSO, + KMnO, + H,S0O, — Fe, (SO4 )3 + MnSO, + K,SO, + H,0.
2. K mnonxucnenHomy pactBopy H,O, mnpubaBmmm wus30Oeitounoe kommuectBo Kl u
HECKOJIBKO Kallelb pacTBOpa COJIM MOJMOJEHAa B KadecTBe KaTainusaropa. Beimenusmmiics |,
orrutpoBamu 22,40 mn 0,1010 1 Na,S5,0; (fks. =1). Kakas macca H,O, cozepxanace B
pacTtBOpe?
CxeMbl peakiuii:
H,O0, +KI +H,SO, —» I, +K,SO, + H,0;
I, + Na,S,0; — Nal + Na,S,0;
Brnagerts: - HaBblKamMH 1poOooTOOpa " Ilpumepnvie npakmuueckue 3a0anus
IIPOBEICHUS UCCIJIEIOBaHUM c

MPEICTaBUTENBHONH MPOOO BOJBI,
MOYBHI U BO3/yXa ,

- CHOCOOHOCTBIO B YCTHOH H
NUCBMEHHOW  (OpMEe  JIOTUYECKH
AHaJIM3UPOBATh pe3yJIbTaThl
IKCIIEPUMEHTA,;

- HaBbIKaMHM HMCIIOJIb30BaHUA
AHAIIUTUYCCKOI'0 MBIIIJICHHUSA TTPU

1. Tloctpouts kpuByto TutpoBanus 100 mu 0,05 M KBr pactBopom
0,05 1 Hgo(NO3),. [TP(Hg,Br2) = 1,3x107™%.

2. Jlnsa ompefeneHHs XJIOPHIOB B3sUIM HABECKY KaJbIMHUPOBAHHOM cojbl Maccoil 3,256 r
PacTBOPHIIUA B BOJIE, PACTBOP HEUTPATM30BAIN a30THOM KUCIOTON U goBenu o0bEM 1o 200,0 ma. K
20,0 mx mosryyenHoro pactopa npudasuiu 50,0 vt 0,01 M AgNO3; (K=0,9854). Ha ocanutensHoe
tutpoBanue n3bbsiTka AGNO; n3pacxomosanu 21,48 mi pactBopa NH4sSCN (T(NHsSCN/AgNO3) =
0,001952). Beruncaure maccoByto oo NaCl B uccnenyemom odpasiie CTOUHON BOMBI .

3. Kak moarotoBUTh aHAMTHYECKYIO MPOOY AJISi ONPENEeIeHUs] OPTaHUIeCKOTo yriiepoaa u
a3oTa B BOJIE U MouBe?




CTpYKTYpHBIH
PYKTYP [Mnanupyemblie pe3yabTaThl
DJIEMCHT OueHouHbIe CpeICcTBa
oOy4eHus
KOMITETECHILINU

PEIICHUH 3KOJOTHUYCCKUX HpO6JICM,
BO3HHUKAKOIHUX HA MPEANIPUATUAX




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUYHON ATTECTAIUM, MIOKA3ATEe]IM U KPUTEPHHU
OLlCHUBAHMUSL:

[TpoMexyTouHasi aTrTecTalus MO TUCHUIUIHHE «DKOAHATMTHYECKAs XHUMHS» BKIIOYAET
TEOPETUYECKHUE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS O0YUYaIOLUIMMUCS 3HAHU, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMHUPOBAHHOCTH YMEHUI W BIaJCHUM,
poBOAMTCS B (hopme 3aueTa.

3a4yer Mo JAHHOW JMCHUIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Omieram, KaKAblid U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MTPAKTUUECKOE 3aJJaHHeE.

Hokazamenu u Kpumepuu ouenueanun zauema.:

«3a4TeHO» - O0YYaIOUIMIACA JAEMOHCTPHUPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH: B XOJE€ KOHTPOJIbHBIX MEPONPUATHH JONMYCKAIOTCS OLIMOKH, HpPOSBISIETCS
OTCYTCTBHE OT/EIbHBIX 3HAHUMN, YMEHHI, HAaBBIKOB, 00YYarOIIUICA UCIBITHIBAET 3HAUUTEIbHBIC
3aTpyIHEHUs NIPH ONEPUPOBAHUN 3HAHUSIMU U YMEHHUSMU IPU MX MEPEHOCE HA HOBbIE CUTYallUH;

«HE 3a4TEHO» - 00yJaroIMiics HE MOXKET MOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BbsicHeHUs! MH(OpMAIK, HE MOXKET 10Ka3aTh MHTEJUICKTYyalbHbIE HAaBBIKM PELICHHsI IPOCTHIX
3azad.



