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PaGouas nmporpamMmma paccMoTpeHa i 0100peHa Ha 3ace1aHiu Kadeapbl XUuMUu
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHUS NUCUUIUIMHBI «METOIbl W TEXHOJIOTUM HUCHBITAHUH M KOHTPOJS B
MUIICBON MPOMBIIIIIEHHOCTUY SBISIETCS (DOPMHUPOBAHKE y OOy4YaIONIMXCS 3HAHUN U YMEHUI B
00J1aCTH COBPEMEHHBIX METOI0B KOMITJIEKCHOM OIICHKH KaueCTBa, MUILEBOI LICHHOCTH U CBOMCTB
MUIICBOTO CHIPbS W TPOAYKTOB MJIS MOJIYUYEHUsT OMOJOTUYECKH IOTHOIEHHBIX, YKOJOTHYCCKH
0e30MacHbIX MPOAYKTOB C IHUPOKUM CIIEKTPOM MOTPEOUTENHCKUX CBONCTB.

2 MecTo TMCHHMIIMHBI (MO/YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO MPorpaMmMsbl

HucuunirmHa MeToasl W TEXHOJOTHMM MCHBITAHUA W KOHTPOJS B IHUILEBOM
MPOMBINIJICHHOCTH BXOAUT B 4YacTh Yy4eOHOro IutaHa (HOpMHPYEMYH YY4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHNWH 00pa30BaTeILHOM MPOTPaMMBI.

JUis  w3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS QUCIUTLINH/ IPAKTHK:

®u3nyecKue OCHOBBI U3BMEPEHNUN U 3TaJIOHbI

dusuka

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHUSI JUCIIUILTNH/TIPAKTHK:

Meroas! 1 cpecTBa U3MEPEHUM U KOHTPOJIS

[IpoekTHas AesATETLHOCTD

Craructuueckue MEeTO bl KOHTPOJIS U YIIPABIECHUS KaY€CTBOM

Opranuzanys 1 TEXHOJIOTUSI UCTIBITAHUN U KOHTPOJIS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS
AUCHHUILUIMHBI (MOAYJIs) U IJIAHUPYEMBbIe Pe3y1bTAThl 00y4eHH s
B pesynbpTate ocBO€HUS AUCUMILIUHBI (MOAYs) «MeToabl U TEXHOJIOTMH UCIBITAHUN U
KOHTPOJISI B MHIIEBOM MPOMBIIUIEHHOCTH» OOydYaroUmuiics IOJKEeH 00J1alaTh ClelyolUuMU
KOMIETEHIMSIMU:
Kox unaukaropa WNHaukaTop 1OCTUXKEHUS! KOMITETEHIIUU

[1K-1 CnocoGeH OpraHu30BBIBaTb MEPOIPHITHS IO MPOBEICHHUIO HCIBITAHUN M KOHTPOJIIO
Ka4yecTBa HA BCEX CTAUSIX POU3BOACTBEHHOIO Mpolecca

I1K-1.1 AHQJIM3UPYET COCTOSIHUE KaY€CTBA HA TPOU3BOJICTBE

I1K-1.2 Opranuszyer M MNpPOBOJUT MCHBITAHUS NPOAYKIMH Ha BCEX CTaausAX
IIPOM3BOJICTBEHHOIO IIpoLecca

[1K-1.3 Opranmsyer © TNpPOBOAMT KOHTPOJIb KadecTBa Ha BCEX CTAIUAX

IIPOU3BOACTBCHHOI'O ITpOLECCa




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIsIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 69,8 akaz. yacos:
— aynuTopHas — 68 akaj. 4acos;
— BHeaynuTopHas — 1,8 aka. yacos;

— camocrosiTenbHas padbora — 110,2 akan. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. Jyac;

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

Paznein/ tema
JIACLUATIIINHEL

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

Cemectp

11a0.
3aH.

MIPaKT.
3aH.

Jlek.

CamocTosTenbHast
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma
TEKYILEro
KOHTPOJIS
yCIIEBAaEMOCTU U
MIPOMEKYTOTHOM
aTTecTaluu

Kon
KOMIIETEHLIUN

1.1 Bsegenue.
KOJINYECTBEHHBIN
aHaIu3

KauecTBeHHBIH U
XAMUYECKUI

4 2/21

14,1

CaMOCTOSITEIbHOE
U3yUYeHHE
yueOHOM U
HaY4YHOU
JUTEPATYPHI.
Pabora ¢
AJIEKTPOHHBIMHU
OubIMoTEKAMU

YcTHbIi onpoc

IIK-1.1,
[K-1.2,
IK-1.3

1.2 T'paBumerpuuecKuit
aHaIM3a

METO.

4 | 612,211

20

IToaroroBka n
BBITTOJTHEHUE
nmabopaTopHOit
paboTsr:
«Omnpenenenue
Cephl B
PacTBOPUMBIX
cynbdarax»
CamocrosTensHoe
U3y4yeHHe
yueOHOI U
Hay4YHOU
JUTEPATYPBHI.
Pa6ora ¢
AJIEKTPOHHBIMHU
OoubIroTeKaMu.

VYeTHBI onpoc
JlomarnHee
3aJaHne

IIK-1.1,
[K-1.2,
IK-1.3




1.3 Turpumerpuyeckuii  MeETO[
aHaIu3a. KucnoTHo-ocHOBHOE

TUTPOBAHUE.
OKHUCIIUTENTHHO-BOCCTAHOBUTEIIEHOE

TUTPOBAaHUE

4/21

20

IloaroroBka n
BBINOJIHEHHE
J1a00PaTOPHBIX
pabor:
«IIpurorosnenue
pacTBopa
COJISTHOM
KUCIIOTBDY;
«IIpuroroBnenue
pabodero
pacTBopa
TUAPOKCHUIA
HaTpus U
YCTaHOBJIEHHUE €TI0
TOYHOMH
KOHIIEHTpaLum».

YcTHBIH onpoc

JlomarmHee
3a/1aHue

IK-1.1,
MK-1.2,
IK-1.3

1.4 CnekTpalibHble W ONTHYECKUE
METO/IBI UCCIIEIOBAHHUS

10/611

10

ITogroroska u
BBEITIOJTHEHHE
1ab0paTOPHBIX
pabor:
«DoTomeTprueck
Ui METOH
aHaau3ay»;
«Pedpaxromerpu
YEeCKUI METO/I
aHaau3a»
CaMOCTOSITEIbHOE
HU3y4YeHue
yueOHOM U
HaY4YHOU
JUTEPATYPHI.
Pabora ¢
AJIEKTPOHHBIMHU
OMOIMOTEKAMH.

YcTHBIH onpoc

JlomarmHee
3ajaHne

IK-1.1,
IK-1.2,
IK-1.3

1.5 DneKTpOoXHMMHYECKUE METOJIbI
HCCIICIOBAHMS

8/41

20

IloaroroBka n
BBIITOJIHEHHE
71a00paTOpHOI
paboThI:
«IToTeHuomeTpu
YECKHUI METOJ
aHAIIN3)
CamocrosTensHoe
U3yuCHHE
yaeOHOU 1

Hay4YHOU
JIUTEPATYPBHI.

Pabora ¢
3JIEKTPOHHBIMU
OuOIIMOTEKAMH.

YcTHbli onpoc
JomaniHee
3a/1aHue

MK-1.1,
TK-1.2,
MK-1.3

1.6 Xpomatorpaduyeckuii MeTox
HCCIIeIOBaHUS

26,1

CaMocCTOsATENBHOE
HU3y4yeHue
yaeOHOU 1
Hay4YHOU
JIUTEPATYPHI.
Pabora ¢
JNIEKTPOHHBIMHU
OMOIMOTEKAMM.

VYeTHBIN onpoc
JlomarnHee
3a/laHue

IIK-1.1,
TK-1.2,
IK-1.3

Uroro mo pazneny

34

34/16,21

110,2

Uroro 3a cemectp

34

34/16,21

110,2

3a0

HTtoro no aucumiuinHe

34

34/16,2

110,2

3a4eT C OILECHKOM

u




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

5 O6pazoBaTenbHbIC U HHPOPMAITMOHHBIE TEXHOJIOTUH

B mnpomecce mpernopaBaHus IUCHMIUIMHBI «METOJABl M TEXHOJOTMM HCIBITAHUN U
KOHTPOJISI B THUIICBOM  TPOMBIIUICHHOCTH»  TNPUMCHSAIOTCS  TPAaIuIMOHHAs |
MOJTyJIbHO-KOMITETeHTHOCTHAS TEXHOJIOTHH.

Jlekuuu mpoOXOoIAT KaK B TPAIUIIMOHHOW (opme, Tak ¥ B (opMe BBOJHOHM JICKIUH, HA
KOTOPOH MPOUCXOAUT 3HAKOMCTBO CTY/IEHTOB C Ha3Hau€HHEM U 3aJjadyaMH Kypca, ero poJibio U
MECTOM B CUCTEME YUCOHBIX JUCIUILINH U B CUCTEME ITOATOTOBKHU OaKasiaBpa.

B u3n0XKeHWu JIeKIMOHHOTO MaTepuala M MpU MPOBEIEHUH J1a0OpaTOPHBIX 3aHATHN
HEOOXOJMMO IIEJICHANPABICHHO TMEPEXOAUTh OT PENPOAYKTHBHBIX METOJOB OOY4YCHHS K
YaCTUYHO-TTIOMCKOBBIM M HCCIIEJ0BATEIIbCKUM METO/aM, Pa3BUBas JIOTHYECKOE, TEOPETHUECKOEe
MBIIUICHHE, YMEHHE apryMEHTUPOBATh U OTCTanBaTh COOCTBEHHOE MOHUMaHHe Bompoca. C aToi
EJIBI0 BO3MOYKHO HCIIOJIb30BaHHE METOOB (DOKATBHBIX OOBEKTOB, IBPUCTHUYECKHX BOIPOCOB,
OpaiHCTOpMUHTA (MO3TOBOM aTaKH).

JIaGopatopHbie 3aHATHS MPEJHA3HAYCHBI IS YIIIyOJCHHOTO M3YYEHUS TEOPETHYECKHX
BOIPOCOB U3Y4aeMOU JUCIIUILIHHBI.

[Tpu mpoBexeHnu 1aOOPATOPHBIX 3aHATHH IIEIECOO0PA3HO HCIIOIB30BaTh TEXHOJIOTHIO
KOJUICKTHBHOTO B3auMooOyueHusi (mapHyr paboTy) Tpex BHUIOB: CTaTWyeckas Iapa,
JTMHAMUYECKas 1mapa, BapuallmoOHHAas I1apa; COBMEIIAs €€ C TEXHOJIOTHEH MOTyIbHOTO 00y4eHUsI.

CamocrosTenbHas paboTa CTUMYJIMPYET OOYdYalONIMXCS B MPOIECCEe TMOATOTOBKU
JOMAIIHUX 3a/laHUi, MPHU PEIICHUH 33Jad Ha JIAOOpaTOPHBIX 3aHATHSAX, MPHU IMOJITOTOBKE K
KOHTPOJIbHBIM paboTamM u UTOroBoil arrecranuu. CamocTosTenbHas pabora mmeer Haunbolee
BBICOKYIO ¥ WHJAMBHIYaIbHYIO HAIIPAaBJICHHOCTD, Ja)ke Ha (JOHE KOJICKTHBHOMN MO3HABATEILHOM
nesTenbHOCTH. WHauBuayanuzaus oOydeHHs MpeaycMaTpuBaeT (pOpMHUpOBAHUE YMEHUN H
HaBBIKOB HMHIUBUAYAJTbHOW pabOTHl M TaKyl OpPraHM3alMI0 Y4eOHOTO Tpolecca, B KOTOPOH
BBIOOp CIOCOOOB, NPHUEMOB, TEMIOB OOY4YEHHMsS YUYMTHIBACT WHIUBHIYaJbHOE pa3iuyue
00y4aroIuXxcs ¥ ypOBEHb UX Pa3BUTHSL.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSITeJIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuioxeHun 1.

7 OneHoYHbIe cpecTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 0O0ecTedeHrue TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypa:

1. AHanuTHYeCKas XUMUS: XUMUYECKUE MeTo bl aHanu3a : yueOnuk / E.I'. BnacoBa, A.®.
Kyxos, 1.®. Konocosa, K.A. Komapoga ; mox penakiueir O.M. Ilerpyxuna, JI.b. Ky3nernosoii.
— Mocksa : Jlaboparopus 3nanuit, 2017. — 467 c. — ISBN 978-5-00101-554-3. — TekcrT :
SNIEKTPOHHBIN /[ DnexkrponHHO-OMOMMoTeynas cucrema «Jlampy © [caiit]. — URL:
https://e.lanbook.com/book/97407 (mata obparmienus: 14.02.2021).

2. Bapmamoga, 1. A. ®u3uko-xuMHUYeCKHe METOIbI aHaau3a . yueOHoe mocooue / 1. A.
Bapnamosa, H. JI. Kanyruna, JI. T'. Konsna. - 2-e u3n., moaror. mo med. u3a. 2008 r. -
Maruutoropck : MI'TY, 2011. - 1 sxekrpon. onr. auck (CD-ROM). - 3ari. ¢ TUTyII. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166
/8.pdf&view=true (mara oGpamienus: 14.02.2021). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIH. -
Ceenenus noctymnnsl Takxke Ha CD-ROM.



https://e.lanbook.com/book/97407
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf&view=true

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1 Ananutuyeckass xumusi. TUTpUMETPUUECKHE U TPABUMETPUUYECKHE METOJbl aHAIM3a:
yueb. mocodue / M.A. Bapiamora, H.JI. Kanyruna, JI.I'. Konsna, JILA. boabsn, X.5. ['upeas;
Maruutoropckuii roc. Texuuueckuid yH-T uM. .M. HocoBa.-Maruurtoropck: MI'TY um. I'.H.
Hocoga, 2016.-103 c. —Tekct: HemocpeACTBEHHBIH.

2. Banoa (KombutoBa), B./]. ®u3uko-XMMHYECKHE METOABI aHanu3a: npaktukym / B.JI.
Banosa (Kombeutosa), JI.T. A6ecanze — M.: Jlamkos u K, 2018. - 200 c.- (Bsicmiee o0pa3oBanue:
bakanaspuar).- URL: https://znanium.com/read?id=358363 (mara oGpamenus: 14.02.2021. —
TekcT: AIEeKTPOHHBIN.

3. KppioBa, C. A. Ananutudeckas xumus. KoaumdecTBeHHbIE METOJBI XMMHYECKOTO
aHanu3a . yueoHoe nmocooue / C. A. Kpouiosa, 3. U. Koctuna, . B. ITonypko ; MI'TVY. - [2-¢ u3n.,
noaroT. mo med. u3a. 2017 r.]. - Marauroropck : MI'TY, 2018. - 1 31ekTpoH. ONT. IUCK
(CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514
287/3472.pdf&view=true = (mara oOpamenus: 14.02.2021. - MakpooObekr. - TekcT
ANEKTPOHHBIN. - CBefienus AocTynHbI Takxke Ha CD-ROM.

4. KpeutoBa, C. A. KUCIOTHO-OCHOBHOE TUTPOBaHWE B BOJHBIX pacTBOpax : ydeOHOe
nocobue / C. A. Kpsiiona, 3. U. Koctuna, U. B. ITonypko ; MI'TY. - [2-¢ u3., MOATOT. 1O €.
u3n. 2015 r.]. - Marauroropek : MI'TVY, 2017. - 1 snekrpon. ont. auck (CD-ROM). - 3arm. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  ((matra ob6pamenus: 14.02.2021). - MakpooOwsekT. - TekcT
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

5. BanoBa (Kombutosa), B.JI. Ananutndeckass XuMus U (PU3UKO-XUMUYECKHE METObI
ananmu3a: npaktukym / B.JI. Bamosa (Komsiiosa), E.W. IMapmmna - M.:/lamkos u K, 2020. - 198
c.- .- (Beiciee oOpazoBanue: bakanaspuar).- URL: https://znanium.com/read?id=358370 (mara
obpamienus: 14.02.2021. — TekcT: 2IeKTPOHHBIN.

6. 3omotoB, FO.A. BBeneHue B aHAIUTHYECKYIO XUMHIO © ydeOHOe mocobue / FO.A.
3o10T0B. — Mocksa : Jlaboparopust 3Hanwmid, 2016. — 266 c. — ISBN 978-5-93208-215-7. —
Tekcr : snekTpoHHBIH // DaekTpoHHO-OMOIMOTEUHast cucrtema «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/84079 (mata oOpamienus: 14.02.2021)

7 ITuieBast NPOMBIIIIIEHHOCTh: HAYYHO-TIPOU3BOJCTBEHHBIN *KypHail.- ISSN 0235-2486.-
TekcT: HenmocpeICTBEHHBIN.

1. UzBecTus BhICIIMX Yy4eOHBIX 3aBefeHUU. [IuineBas TEXHOJIOTHUS: HAYYHBIN KypHA.-
ISSN 0579-3009.- Tekct: HETTOCPEICTBEHHBIH.

2. U3Bectus BbICHIMX YYeOHBIX 3aBeleHUN. XuMHA. XUMHUYECKass TEXHOJIOTHS:
Hay4YHO-TeXHHUeCKni xypHa.- ISSN 0579-2991.- TekcT: HelmocpeICTBCHHBIH.

3. Bectauk HOxHO-Ypanbckoro rocynapcTBeHHOro yHuBepcutera. Cepusi: Xumus. -
ISSN: 2076-0493. [DnexTpoHHBII pecypc]. — Pexxum JOCTYyTIA:
https://e.lanbook.com/journal/2381?cateqory=3863 . (mara obOpamenusi: 14.02.2021. — Tekcrt:
3JIEKTPOHHBIMN.

4. Foods and Raw Materials. - ISSN: 2308-4057. [DnexTpoHHBIi pecypc]. — Pexum
nocryma: https://e.lanbook.com/journal/2942#journal_name . (mara ooOpamienus: 14.02.2021). —
TeKCT: 31eKTPOHHBIN.

B) MeTonuyeckue ykazaHus:

1.1.Konapa, JLI. Xwumuueckue MeTOIbl aHalW3a: METOAMYECKHE YKa3aHWs K
1abopaToOpHBIM paboTaM MO JUCHUILTMHAM «MeTOoIbl UCCIIEIOBAaHMSI CBOMCTB CHIPhsI M MHUILIEBHIX
MPOIYKTOB» AJisi oOydaromuxcsi mo HampasieHusM noarorosku 19.03.02, 19.03.03, 27.03.01. -
Maruuroropck: U3a-Bo Marautoropck. roc. Texs. yH-ta um. [ .. Hocoga,


https://znanium.com/read?id=358363
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133271/2849.pdf&view=true
https://znanium.com/read?id=358370
https://e.lanbook.com/book/84079
https://e.lanbook.com/journal/2381?category=3863
https://e.lanbook.com/journal/2942#journal_name

2019.-23 c.- Tekcr : HEMTOCPEICTBEHHBIH.

2. Konsna, JI.I. ®u3nko-XxMMHUYECKHME METOJbl aHAIM3a: METOJMYECKHE YKa3aHUS K
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9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MaTepI/Ia.HI)HO-TGXHI/I‘IeCKoe o0OecIieucHue JUCHHUIIIIMHBI BKJIIFOYACT:

VYyebHbIe ayIUTOPHUH JIJISl IPOBEJACHUS 3aHITHH JIEKIIMOHHOTO THMA: MynbTUMEIUNHBIC

Cpe/CTBa XpaHEeHHUs, Iepe/lauy U MIPEACTaBICHHs yueOHOW HH(pOpMaIK
VY4eOHble ayAuTOpUM [ IpoBeAeHUs J1a0OpaTOpHBIX padoT,

IPYNIIOBBIX U

HHAUBUAYAJIIbHBIX KOHcyHBTaHHﬁ, TCKYHICr0 KOHTPOJISI U HpOMe}KYTOQHOﬁ aTTCCTalln:

Konopumerp poroanexkrpuueckuii KoHTpanuoHHbrii KOK-2
Onextpuueckuit mkad cymmnbabiii «CHOJI 3,5»
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XHWMHYECKUE PEAKTUBBI
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ITPUJIOKEHUE 1

6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

CamocrosiTenbHas paboTa oOydaromuxcs MOJpa3ZessieTcss Ha ayAUTOPHYI0, KOTopas
IIPOUCXOJUT KaK BO BpeMs JIaDOpAaTOPHBIX 3aHATUMN, TaK M HA IUIAHOBBIX KOHCYJbTALMSX, U Ha
BHEAYAUTOPHYIO, IIPOUCXOJAILYIO BO BPEMsI IOJrOTOBKM OTYETOB IO J1a00OPATOPHBIM 3aHATHSIM,
HOJArOTOBKH K YCTHBIM OIIPOCAM.

AynuTopHas caMoOCTOsITeNbHas padoTa OOYYarOIIMXCS MPEAINOJIaraeT BbITOJHECHHE
71a00paTOPHBIX PabOT, YCTHBIH Ompoc.

BHeayauTopHas caMoOCTOsTEIbHAs pabdOTa OOYdYaroIMXCs OCYIISCTBISACTCS B BHIC
U3y4eHHsl JIUTEPaTyphl IO COOTBETCTBYIOIIEMY pasiely ¢ NpopadoTKOH Marepuana u
BBIIIOJIHCHUH JOMAIIHHUX 33aHHH.

Bonpochl /151 TEKyl1ero KOHTPOJIS 10 JHCIUILIUHE:

KOHmpOJleble 680RPOCHL O meme «KauecmeeHnbwlil u KonuuecmeeHHbLI XUMUYECKUTL AHAIU3)»

[Ipeamer u 3a7a4n aHATUTUYECKON XUMUHU.

[ToHsITHE 0 XUMUYIECKOU UACHTH(DHUKAIIHH.
Knaccudukanus MeTo10B aHATUTHYECKONH XUMHUU.
DNEeMEHTHbIN, MOJEKYJISPHBIN, (Pa30BbIi aHAIH3.
CucremMaTH4eCKU KaueCTBEHHBI XUMUYECKUN aHAJIU3.
JpoOHBIi1 Ka4ueCTBEHHBIN XUMHUYECKUN aHATH3.
ITorpemrtHOCTH XMMHUUYECKOTO aHAJIN3A.

NoabkowhE

KOHmpOJleble 60NPOCHL O meme «I"paeumemputtecxuﬁ Memoo aHATU3a»

CyIIHOCTh TPaBUMETPUYECKOTO aHATH3A.

OCHOBHBIE 3TaIbl TPAaBUMETPHUECKOTO aHATTN3A.

VYcnoBUs MoNyd4eHus KPUCTAIMYECKUX U aMOP(HBIX OCAIKOB.

Ocaxaemasi U TpaBUMeTprUecKas opma 0CaaKoB.

. Borunicnenuss B TpaBUMETPHUYECKOM aHanmu3e. [ paBuMmeTrpudeckuii  (aktop
(MHOXHTEB).

agbrwbE

KOHmpOJleble 60onpocol no meme: «Tumpumemputtecxuﬁ Memoo ananusd.
Kucnommno-ocnoenoe mumpoeanue. OKuciumenbHo-60CCHAHOBUMENIbHOE mumpoeanue»

. CYIIIHOCTh TUTPUMETPHUUECKOTO aHAIIN3A.

. MeTon nuneTupoBaHusi U METOJI OTJENIbHBIX HaBECOK.
. CiocoObl TUTPOBAHUA.

. KHCcI10THO-OCHOBHOE TUTPOBAHUE.

. KpuBble TUTpOBaHNA B METOJE HEUTPATN3ALUH.
. Be1Oop nHIMKaTOpa B METO/Ie HEHTpaIu3aluu.
. Pac4eTsl B THTpUMETPUYECKOM METOJIE.

. Kmaccudukanus merono Red-Ox-merpun.

. Kpussie turpoBanus B Red-Ox-merpun.

10. Mumukaropsr B Red-Ox-merpun.

11. TlepmanranaTomeTpus.

12. XpomaromeTtpus.

13. Mopomerpus.
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. IIpsimast nmoTeHroMeTpust, 00JaCTH €€ IPUMEHEHUS.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

0.
. CyIHOCTh pepakTOMETPUUYECKOIO METO/1a aHATIU3A.
12.
13.
14.
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KOHmpOJleble 680NRpPOCHL RO meme: ((Qﬂekmpoxumuuecxue Memoobl UCC/IC006AHUA)

[Tpuposa BOZBHUKHOBEHUS AJIEKTPOIHOTO IOTEHIIHANIA.
DJIEKTPOIN3. 3aKOHBI AJIEKTPOJIU3a.

CyIIHOCTB 3J€KTPOrpaBUMETPUUECKOI0 aHAJIN3A.
[lepenarnpsikeHre BOAOPOa HA AJIEKTPOIE.
IToTenuman pas3ioxeHusl.

TpeGoBanus K 0cagKaM METaIJIOB.

VYcnoBus pa3fesbHOTO BbIJIEIEHNS METAIJIOB.
CyImHOCTh NOTEHIIMOMETPHUYECKOT0 aHAIIN3A.
DJEeKTPOIbl CPAaBHEHUS U TPEOOBAHUS K HUM.
WuaukaTopHbIe AJIEKTPOJIbI U TPEOOBAHUS K HUM.

[ToTeHIMOMETPUYECKOE TUTPOBAHUE.

M O0HOCENEKTUBHBIE 3JIEKTPOBI.

CTeKIIIHHBIN 2JIEKTPO, €ro JOCTOMHCTBA U HEOCTATKH.

DnekTpos! 1-ro u 2-To poJIoB.

TpeboBaHMs K peakIHsIM, UCII0JIb3YEMbIM B IOTEHLIUOMETPUYECKOM TUTPOBAHHH.
CyIHOCTh KOHAYKTOMETPUYECKOIO METO/1a aHAIN3A.

VY nenpHas 3J1€KTPONPOBOJHOCTb.

OKBUBaJIEHTHAs JIEKTPOIPOBOJIHOCTD.

3aBUCUMOCTD YJEJIBHOH 3JIEKTPOIIPOBOJHOCTH OT KOHIEHTPALMH.
3aBUCUMOCTb KBUBAJIEHTHON 3JIEKTPONPOBOHOCTH OT KOHLEHTPALIUH.
[TpsiMast KOHYKTOMETpHS U 001aCTh €€ MPUMEHEHHS.

KoHykTOMETpHYECKOE TUTPOBAHUE.

XVMMHYECKNE PEAKIIUH, UCTIOIb3YEMBIE B KOHAYKTOMETPUYECKOM TUTPOBAHUU.
KpuBble KOHTYKTOMETPUUECKOTO TUTPOBAHUSI.

KOHmpOﬂbele 60NPOCHL O meme: ((C”@Kmpaflbﬂble U onmuuecKkue Memoobl UCC1e006aAHU)

CyurHocTh (OTOMETPUUYECKOTO METO/a aHAIN3a.

OCHOBHOI 3aKOH CBETOIOTIJIOLICHHUS.

OTKIIOHEHHS OT OCHOBHOT'O 3aKOHA CBETOIOTJIOIICHHS.
Monsipablii KOOQGUITUEHT CBETOMOTIONICHHUS.

3akon byrepa-JlamGepra-bepa.

CrHeKTp NOTJIOICHHUS.

Mertoa rpagyipoBOYHOTO TpaduKa.

Merton 106aBoK.

JuddepeHunanbHblil METO/.

YCTpoHCTBO U TPUHIIUI PAOOTHI OTOIIEKTPOKOIOPUMETPA.

SIBnenue MMPEIOMJICHUS CBCTA HA T'PpAaHULIC IBYX MTPO3pavYHbIX CPCI.

3aKoH TperoMiIeHUs cBeTa. AOCOIOTHBIA M OTHOCUTEIBHBIN MOKA3aTeu IPEIOMIICHUS CBETA.

MonsipHas pedpakius u ee orpeesieHue.
[TonHOE BHYTpEHHEE OTpaKEHHUE.
YcrpoiicTBo pedpakTomeTpa.

Konmponwvnwie 6onpocvt no meme «Xpomamozpagpuueckuit Memoo ucciedo6anus)

CymHOCTh XpoMaTorpapu4eckoro aHaIm3a.
Knaccudukanust xpomarorpaguaeckux METOIOB IO arperaTHOMY COCTOSIHHIO (ha3.

Knaccudukanus xpoMarorpaguueckux METOJOB MO CIIOCO0Yy OTHOCHTEIHHOTO MEpPEeMENICHUS



HoOoxo~No O A

0.
. Meron BHYTpEHHEro CTaHapra.
12.
13.
14.
15.
16.

das.

Knaccudukanus xpomarorpadpudeckux METOI0B IO CIIOCO0Y pa3MellleHus: HeNOIBUKHOM (ha3bl.
CyIHOCTB 3JI0EHTHOTO METO/1a XpoMartorpaduu.

[TapameTpsl XpOMaToOrpaMMbl: BBICOTA, INMPUHA, TUIONIaAb MK, BPEMS yICPKUBAHMUSL.
Kpurepuii pasnenenus.

KadecTBenHbIl XpoMaTorpaguaeckuii aHamms.

KonngecTBeHHBIN XpoMaTorpaguuecKuii aHamms.

Meto 1 BHYTpEHHE HOpMaIU3aluy.

CyIIHOCTh HOHOOOMEHHOU XpoMatorpaduu.
HMonooOMeHHOE paBHOBECHE HA HOHHTE.
Koncranra nonnoro ooMeHa.

OO0MeHHas1 EMKOCTh HOHUTA.
HMonooOMeHHast KOJIOHKA

BapuaHTbl ayIMTOPHBIX TEMATHYECKHUX KOHTPOJIBHBIX padoT

3anauu no reme: «I'paBuMeTprYecKNil METO AHAJIN3A)
1. PaccunTaiiTe MUHUMAJIBHYIO HABECKY TEXHUYECKOTO XJiopuaa Oapus, coaepxariero 10%

Ba, nns onpenenenus ero B Buae BaSO;.

2. Kakoit o6bem 4%-noro pactBopa (NH;),C204-H,O TpebyeTcss B3sATh Al OCaKIACHUS
KaJbIUs U3 PACTBOPA XJIOPUJIA KaIbIHs, B KOTOPOM coaepkuTcs okono 0,05 r noHOB Kanblus?

3. U3 HaBecku TexHUYeCcKOro cynbuaa Hatpus Maccoit 0,3000 r mocine okuciaeHus cyibhuia
1o cynbdara nonyumnu 0,8250 r BaSO4. Paccunraiite MaccoBble 10511 cephl U Cyabhuaa HATPHUs U
CPaBHUTE UX C TEOPETUUYECKUM COAEPIKAHUEM.

4. U3 naBecku pocdopura maccoii 0,2350 r momyuunu 0,2711 r CaSO4 u 0,1693 r Mg,P,05.
Beruucnure maccossie gonu CaO u P20s B dochopurte. Ilepecunraiite pe3ynbTaTsl aHaIU3a Ha
abCOJIIOTHO CyXO0€ BEIEeCTBO, eciii pochoput conepx ut 5,42% Bnaru.

5. VYcraHoBuTe QOpMyny COENUHEHHUs, €CIU TIONy4YeHBI CIEAYIOIIHE pPe3yIbTaThl
aJIEMEHTHOTO aHanmu3a: Fe — 63,64%, S — 36,36%.

3agauu no teme: « Turpumerpuyecknii Merox ananu3a. Kucjiorno-ocHoBHoe
TUTPOBAHHME M OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHH €

1. Bboruyuciaure MOJIAPHBIC MACCBhl OJSKBHBAJICHTOB KHUCJIOTBI, OCHOBAaHUA W COJIM B
CIENYIOLIEH peaKLuu:
3 H3PO4 + 3 Ca(OH); = Caz(PO)4 + 6 H2O.

2. Ckonbko MUUTMIUTPOB 96% pacTBOpa cepHOil KUCIOTHI (IIO0THOCThIO 1,84 T1/MiT)
HeoOxoaumo it npurotosierus 100 ma 0,5 H pacTBopa KuciaoTh? Bblumciure TUTp 3TOTO
pacTBopa.

3. CkonmpKko TpaMMOB KapOoHaTa HaTpusi COJIEPXKUTCI B pPacTBOpE, €CId Ha
HEUTpaNM3aIrIio €ro 10 Tuapokapbonara Hatpus pacxoayercs 20 mu 0,1 H pacTBOpa COJSTHON
KHUCIJIOTHI?



4. Hasecky 0,2132 r xkapOoHaTa KaJabIHsl paCTBOPHIIN B 50 MJI pacTBOpa COJITHOM KUCIIOTHI
¢ TuTpoM 1o Kanbluio Thcyca= 0,003068 r/mi1. Ckonbko M 0,14 H pacTBOpa ruIpOKCHAa HATPUS
notpelyeTcst Ui HeHTpanu3auuy u30bITKa KUCIOTHI?

5. Paccumraiite pH pactBOpa, mosydeHHOro mpu TUTpoBaHuHU, korga k 20 mu 0,2H
pacTBopa COJISTHOUM KUCIOThI puiuTo: a) 17, 6) 20 u B) 21 mut 0,2 H pacTBOpa rTUAPOKCHIA HATPUS?

6. Kakyro maccy pyasl, conepxameit 60 % Fe,0;, cnenyer B3sTh Ul aHaIM3a, YTOOBI

1OCJIE  COOTBETCTBYIOIIECH 0OpabOTKM Ha THUTpOBaHWe mosydeHHoW comu xkernesa (1)
nzpacxonosars 20,00 mi 0,1 H pactBopa KMnO, (f3ks. = 1/5).

Cxema peakuuu:
FeSO, + KMnO, + H,SO, — Fe,(SO,), + MnSO, + K,SO, +H,0.

7. K nonkucnennomy pacrBopy H,O, npubaBuim u3dbiTouHoe kommuectBo Kl u
HECKOJIBKO KalleJIb pacTBOpa COJIM MOJMOJEHAa B KauecTBe KaranusaTopa. Beimenusmmiics |,
orrurpoBasu 22,40 ma 0,1010 v Na,S,0, (fxB. =1). Kakas macca H,O, coxmepxkamace B
pactBope?

CxeMbl peakiuii:
H,0, +KI +H,S0, —» |, +K,SO, +H,0O,
I, +Na,S,0, — Nal + Na,S,0,.

33[[3‘-11/1 no TeMe: «Onruyeckue MeToAbl HCCIAEeT0BAHUS

1. HaBecky cranu maccoit 0,5000 e pactBopuin B koibe BMecTumocThio 50,0 er®. Jlse
AIMKBOTHI NTOJIy4€HHOTO pacTtBopa 1o 20,0 cm® omecTHIH B KONOBI BMecTHMOCTEIO 50,0 cx’. B
0JIHy KoJIOy no0aBuiu pactBop, conepxarmuii 0,003 2 Banagus. B 06e K010bI MPUIUIN PaCTBOP
H;0; u noBenu 10 MeTKM BOAOH. Bwrumcnure maccoByro nomto (%) BaHaaus B CTald, €CIH
MOJTYYEHBI CIICAYIONINE 3HAYCHUST ONTHYECKOH OTHOCTH: Ax = 0,20; A+ = 0,48.

2. Bpruncnute MosspHyio pedpakunio 35%-HOro pacTtBopa YKCYCHOM KHCIIOTBI, €CIU
MoJIsipHas pepakius yKCyCHOM KUCIOThI 12,93, a MomsipHas pedpakuus Bojsl 5,64.

3. lns ompeneneHus Xxpoma Mo Meroay ao06aBok HaBecky cranmu 0,5000 e mepeBenu B
pacTBop u ero oovem mosenu a0 50,0 e, B ZIBE KOJIOBI BMECTUMOCTEIO 25,00 e’ moMecTuIm
QIMKBOTHI 3TOTO pacTBopa 1o 10 en®. B OJIHY U3 HHUX JOOABHWIIM CTaHIIAPTHBIN pacTBOpP Xpoma,
conepxamuii 0,002 2 Ce, 3aTem B 00€ KOJIOBI - IEPOKCHU] BOAOpoaa. PacTBOphI B KosI0ax A0BeIH
JI0 METKU, U3MEPHUIIU ONTUYECKHE MIIOTHOCTU U Mony4yunu 3Hadenus: A, = 0,15 u Ayiem = 0,36.
Haiitu maccoByto noito (%) xpoma B CTalu.

4. Hagecky cranu 0,25 2 pactBopuiu, o0sem aosenu 10 50,0 cv’. B nge MEpHBIE KOJIOBI
BMECTHMOCTBIO 25,0 cn® momectmn amakBoTsl mo 10,0 ca® sroro pacTBoOpa, B OAHY U3 HHUX
M00aBWIIM CTaHIAPTHBIN pacTBop, coaepskamuii 0,20 me TuTaHa, 3aTeM B 00€ KOJOBI JOOABMIH
H>0, m H3PO4 m pa3baBuiu 10 METKHA JUCTUUIMPOBAHHOW BOMOH. OrmpenenuTe MacCOBYIO
MaccoByto a0ito (%) TuTaHa B CTaIH, €CIU MPU U3MEPEHUH ONTHYECKON MIOTHOCTA PAaCTBOPOB
noJy4eHsl cienyronme pe3yabTatsl A, = 0,13; Ayien =0,19.

5. Beraucnuth MOJISIpHYIO pedpakiuio pacTBopa, coaepxkamero 45 e rimokossl CH,,0, B
720 2 BoibI, eciii MOJIsIpHas pedpakius riroko3sl 6,32, a MossipHast pepakuus BoJIbI 5,64.

6. Boruncnute MonsipHyto pedpakiuuio 35%-HOro pacTBopa YKCYCHOM KHCIIOTBI, €CIH
MoJIsipHas pepakiuus yKCyCHOM KUCIOTHI 12,93, a MomsipHas pedpakuus Bojsl 5,64.



7. Ilpn u3mepenuu Ha pedpakToMeTpe ObUTH HalICHbI 3HAYCHUS TTOKA3aTeNsl IPETOMIICHUS
N, mokaszaTeys IpejJomiieHus crekia npusmbl N M IpenenabHOro yria OTKIOHEHUS « .
Onpenenuth mapamerp, 0003HaUYCHHBIN yepe3 X.

BemectBo n N o
Cepoyriepos 1,6182 X 62°44°
bpomb6en3on X 1,5688 48°36°

3apaum o TemMe: «AJEKTPOXUMHYECKHE METOAbI HCCIIeTOBAHUSD)

1. WcxomHblii pacTBOp XJIOPOBOJOPOTHOM KHCIOTHI 0O0BemMoM 25,0 o’ pazbaBwim
JUCTUIUIMPOBaHHOM Bosio 10 100,0 o’ u MOJTYYIJIA aHATM3UpyeMblid pacTBop. Otoopanu 20,0
em® 9TOro pacTBoOpa, MPOBENU €ro MOTEHIIMOMEeTprUecKkoe TutpoBanue cranaaptHsiM 0,1000 M
pacTBOPOM THUAPOKCHIA HATpus M TMOJIY4YWIM cleayioue pesyiabtatel (V' — o00beM
MpuOaBICHHOTO TUTPAHTA):

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

3
CM

pH 228 |25 |360 |700 |[10,60 |11,49 |11,68

OHpeI[eJ'II/ITC MOJIIPHYHO KOHICHTpAIHUIO XJIOpOBO,Z[OpOI[HOﬁ KHCJIIOTBI B aHAJIMU3UPYECMOM
pacTBOpC Fpaq)I/ILICCKI/IMI/I METOAaMH II0 BCEM YCTBIPEM KpPUBBIM MOTCHIUOMETPHUYCCKOT'O
TUTPOBAHUA.

2. HaBecky nBerHoro cmiaBa maccou 1,4420 2 pacTBOpWIM M IIyTE€M AJIEKTPOJIA3a NPU
nocrosiHHON cuie Toka 0,150 4 3a 50 mun BBIAETWIN MOJHOCTBIO HA KAaTOJE MENb U HA aHOJIE
ceunen B Buae PbO,. Onpenenire MacCOBYO JOJIF0 MEAM M CBHHIIA B CIUIABE, €CJIM BBIXOJ MO
TOKy coctasisian 100 %.

3. B 50,0 cu® pactBopa, comeprkamiero ciaemsl Pb(Il), mOrpysuin cBHHEI-CENeKTHBHBII
AIIEKTPOJI, TOTeHIIMAN KoToporo npussii 3HaueHue 0,471 B. Ilocne nmobaBku 5,0 ev® 0,0200 M
pactBopa Pb (II) motenmman cran pasen 0,449 B. UeMy paBHa KOHIEHTpAIHS (M016/0M°) HOHOB
csunua (1) B pacrBope?

4. B pactBOpe o6beMom 25,0 cM® ¢ HEM3BECTHBIM conepkanrueM noHoB menu (1) moreniman
CU - CeneKTHBHOTO 3JeKTpoaa Tmpu 25 o°c pasen 190 uB. Ilocne no6asku 0,50 er® 0,1500 M
pacTBopa Cu?* on BbIpoC 710 208 mB. VI3BeCTHO, UTO KPyTHU3HA DJIEKTPOIHON (DYHKIIMH dIIEKTPOaAA
Ha 3 mB Hmwxke Teopernueckond. Cronbko me meau (1) cogepxkurcs B pactBope? ModsipHas Macca
menu — 63,55 2/monb.

5. I[JISI ONpeaACICHNUA MOHOB KaJIMs COCTABUJIM T'aJIbBAHUYCCKYIO ICTIb U3 UHAUKATOPHOI'O
KaJIMA-CEJIEKTUBHOTO DJICKTPO/a W XJIOpCEepeOpSTHOTO dJeKTpona cpaBHeHus, uamepuiaun JJC
CTaHJAapPTHBIX PACTBOPOB C MU3BECTHOM KOHIEHTpAlMell MOHOB Kajus W TMOJIYYMIIU CIEeIYIOLIIe
pE3yJIbTaThI:



C(NOs), | 0,0001 0,001 0,01 0,1
M

SAC, mB | -60,0 -7,0 46,0 100,0

Hagecky o6pasna maccoii 0,2000 e, comeprkaiiero Kaiuii, pacCTBOPHIN B BOJIE U 00BEM JIOBEIIH 10
100,0 ¢a®. B Tex xe YCIOBUSIX, YTO U JJIsi CTaHJAPTHBIX pacTBOpoB, m3mepwin DJIC uenu c
aHAJIM3UPYEMBbIM pacTBOpOM U Hanum ee paBHod 60,0 mB. Onpenenure MeETOIOM
IpagyUpOBOYHOTO rpaduka MacCOBYIO JIOJI0 MOHOB Kaslusi B 0Opasle.

6. OOpa3zer] cruiaBa coAaepKuT okosio 8 % cBuHna. Kakyro HaBecky cijiaBa HEOOXOIUMO
B3STh JJISl OTPECNICHUS €ro JIEKTPOTPaBUMETPUUECKUM METOJIOM, YUUTHIBAs, YTO Macca OcaaKa
Ha aHOJE JOJDKHA COCTaBJITH okoyio 0,2 2. IlpuBeauTe cxeMbl MPOIECCOB, MPOTEKAOIIUX HA
KaToJIe ¥ aHOJIe, MOHHBIC U MOJICKYJIIPHBIC YPAaBHEHHUSI SJIEKTPOJIM3a PACTBOpA HUTpaATa CBUHIIA.

7. I1pu sr1eKTpOrpaBUMETPHUECKOM OTIPE/ICTICHUN CBHHIIA B Py/I€ /IS IIPOBEICHHS aHAIIN3a
B3sita HaBecka 0,6280 o. Macca anoma mo snektponu3a 11,8492 2, mocne anexTpoiusa
uccienyemoro pacrtsopa 12,1086 2. Beluncnure mpoLEHTHOE COAEp)KaHME CBHHIIA B oOpasle
pynsl. llpuBeaure cxemMbl MTPOIECCOB, MPOTEKAIOMIMX HA KaTole M aHoJIe, HOHHOE W
MOJICKYJISIPHOE YPaBHEHHS PEAKIUN dIIEKTPOIIN3a.

8. Jlns psia CTaHIapTHBIX PaCTBOPOB YKCYCHOW KHMCIIOTHI IOJTY4YEHBI CIEAYIOIINE
3HauEHUs yJEJIbHOMN 3JIEKTPOIIPOBOJHOCTH:

Ccr,coomy » MOTB/IL 0,083 | 0,42 |0,83 1,25 |1,67

x, Cm-cm™? 1,75 0,73 | 0,45 | 0,32 | 0,24

HOCTpOI/ITB Fpa(l)I/IK 1 HaTH TUTP KUCJIOTHI, €CJIN YACIIbHAA 3JICKTPOIIPOBOAHOCTD PABHA

1,00 Cm-cm™.

9. Ilpu TutpoBanuu pactsopa BaCl, 0,2000 v H,SO,4 monmy4uiu qaHHBIE 1O HIKaJe
npubopa:

Vs, M 2,0 4,0 6,0 8,0 10,0
IToxa3anus 62,0 43,0 29,5 22,0 19,2
npudopa

[TocTpouTh KpUBYIO TUTPOBaHUS U onpeaeuts conepxkanue BaCl, (r) B ucciexyemom
pacTtBope.

10. Onpeenuth yACIbHYIO 3JIEKTPOIIPOBOIHOCTh pacTBOpa Cyib(ara Kamaus, €Clid ero
conpotusiieHue 2,5 OM, IIomanb MMeKTPOAOB 5 cM”, pacCTossHuE Mex 1y HUMHU 0,75 cM.



3anauu o reme: «Xpomarorpapuyeckue MeToAbl HCCIAET0BAHMSD)

1. Ilpu ompeneneHuH 3TUIOBOTO CHHPTAa METOJOM ra3oBOM Xpomarorpaduu HU3MEpUIIH
BBICOTY IMHKOB B 3aBUCIMOCTH OT MacChl CIIUPTA U MOTYUYHIIN CIEAYIOIINE JaHHbIE:

m, me 0,2 0,4 0,6 0,8 1,0

h, mm 18 37 48 66 83

Hns 0,02 2 uccneayemMoro pactTBopa MojaydeH MUK BbICOTOM 57 mm. BEIYMCINTH MacCcoBYIO
no1to (%) 3TUIOBOTO COUPTA.

2. PeaknimoHHYIO CMECh TIOCIIe HUTPOBaHUs 15,26 2 Toiyosa nMpoaHaIM3UuPOBaIH METOJIOM
ra30’KUIKOCTHON XpomaTorpaduu ¢ npuMmeHeHreM 1,09 2 3tuinbOeH30ia B Ka4eCTBE BHYTPEHHETO
ctanaapTa. Onpeaenure MacCOBYIO JIOJII0 HEMTPOPEarupoBaBIIEro TOIYo0JIa, €CIU IUIOMIA N TMKOB
TOyosia W HTWwiOeH3ojla Ha Xxpomartorpamme paBHbl 108 u 158 MM?  COOTBETCTBEHHO.
[TorrpaBouHbIi KO3 GUIHEHT 11t ToTTyosia paBeH 0,79.

3. K 50 ¢’ 0,05 # pacropa CA(NOs), mpuGasun 3 2 xarnonuta 8 H-popme. ITocie
YCTaHOBJICHUSI PaBHOBECHsl KOHIIEHTpauus yMmenbinmmiack 10 0,003 MO/OM°. Onpenenurb
0OMEHHYIO €MKOCTb (MMO/1b/2) KATHOHHUTA.

4. Paccuurtath MaccoByo 0110 (%) KOMIIOHEHTOB Ta30BOM CMECH MO CIACAYIOIINM JIaHHBIM,
MOJIY4YeHHBIM METOJIOM Ta30BOM XpoMatorpaduu:

Kommnonent | benzon | Tonyon | Otunbenzon | Kymon

S, um? 20,6 22,9 30,5 16,7

k 0,78 0,79 0,82 0,84

5. PeakumoHHyI0 Maccy TMOcCje HHUTPOBAHHUS TOJyoJia IMPOAHATM3UPOBAIH METOJIOM
ra30kKUIKOCTHOM XpoMaTtorpaduu ¢ TpPUMEHEHHWEM OTHJIOSH30JIa B KayeCTBE BHYTPEHHETO
crangaprta. Onpeaenutb MaccoByro o0 (%) HempopearnpoBaBIIEro TOJIYOJIa MO CICTYIOITUM
AKCIIEPUMEHTATbHBIM JaHHBIM:

B3HT0: 2 STonyonav k S3THH6€H30J‘Ial k
m'ronyona My runGensona MMZ MMZ
12,75 1,25 307 1,01 352 1,02

6. UyBCTBUTENBHOCTh JETEKTOpa Xpomarorpada K o—, M— U N—KCHJIOJaM MPaKTUYECKH
onuHakoBa. Paccuntath MaccoByro a0i0 (%) KaKJOro M3 HUX B CMECH, €CIM MapaMeTpbl UX
XpOMAaTorpa(puUecKix MUKOB CIEIYIOLIHE:

Bricora nmmika, Hlvpuna nuka y

BemecTBo

MM OCHOBAHHS, MM




0 — KCHUJION 70 12

M — KCWJIOJI 95 15

N — KCUJIOJI 38 17

7. PaccunTaTh MacCOBYIO JOJIK0 KOMIIOHCHTOB Ta30BOM CMECH I10 CIISIYIOIIUM JaHHBIM
Xpomarorpaduyeckoro aHajamusa:

l'a3 OraH [Iponan byran IlenTan
S, um® 5 7 5 4
k 0,60 0,77 1,00 1,11




IMPUJIOKEHUE 2

7. OueHo4YHbIE CPEACTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTalus WMEET [EeJIbI0 OINPENCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YJIBTATOB OOYUCHHUS MO KaXKI0H TUCIUTUTHHE (MOYIII0) 3a ONpeAcTICHHBIN
MepuoJ1 00y4YeHUsI.

a) [lnanupyembie pe3ybTaTbl 00y4eHUSI U OLIEHOYHbIE CPEACTBA /IS MPOBEAEeHHS
MPOMEKYTOYHOM aTTEeCTALMMU:



Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

OueHouHble CpeCTBA

IIK-1: Cnocoben OpPraHHU30BbIBATH MCPOIIPHUATHA 110 IIPOBCACHUIO HUCIIBITAaHUHN U KOHTPOJIIO Ka4€CTBA HAa BCCX CTAAUAX ITPOU3BOACTBCHHOI'O ITPOLIECCA

T1IK-1.1:

AHaHI/ISI/IpyeT COCTOAHHUEC KaydycCTBa
Ha IMPOU3BOJCTBC

1. Knaccugukanus MeTo10B aHAIUTHIECKON XUMHUU.
DJNIeMEHTHBIN, MOJICKYJISIPHBINA, (Pa30BbIN aHAIIN3.
CucremaT4ecKuil KaueCTBEHHBI XUMUYECKUN aHATTU3.
JIpoOHbIi Ka4eCTBEHHBII XUMUYECKHI aHaH3.
[TorpemHoCT XUMUYECKOTO AaHAJIA3A.
CyluiHoCTh rpaBUMETPUYECKOTO aHAIU3A.
CyIHOCTh TUTPUMETPUYECKOTO aHAIM3A.
CymHOCTh (OTOMETPUYECKOTO METO/1a aHAIIN3A.
YCTpORCTBO M IPUHIIUTT pA0OTHI POTOIEKTPOKOJIOPUMETPA.
0. CymHocTh pedhpaKTOMETPUIECKOTO METO/IA aHAIIK3A.
11.  VcrpoiictBo pedpakromerpa.
12. CymHOCTH 3JE€KTPOTrPaBUMETPUUECKOIO METO/Ia aHAIIM3A.
13.  CymHOCTh MOTEHIITMOMETPHYECKOTO METO A aHATTU3A.
14. CymHOCTh KOHAYKTOMETPHUYECKOTO METO/Ia aHAIIH3A.
15. CymsocTh HOHOOOMEHHOU XpoMaTorpadun

HBOo~NO TR~ WN

T1K-1.2:

OpraHu3yeT U MPOBOJAUT UCTILITAHUS
NpOAYKIMH Ha BCEX  CTaguAax
IIPOU3BOICTBEHHOTO IIpoLecca

1. Hasecky cramu 0,25 2 pacTBopmin, o6beM noBenu 10 50,0 cy’. B 1Be MepHbIe KOIGHI
BMECTHMOCTBIO 25,0 ¢’ momectrmn amakBotsl o 10,0 cex® sroro pacTBopa, B OJHY M3 HHUX
N00aBUIIM CTaHIAPTHBIA pacTBOp, conepxanuii 0,20 me TUTaHa, 3aTeM B 00e KOJIObI 100aBMIN
H,0; v H3PO, w pazbaBwiid 10 METKH AUCTHILTUPOBAHHOM Bojoi. OmpenenuTe MacCOBYIO
MaccoByto 1101110 (%) TUTaHa B CTaJId, €CIU NMPU U3MEPEHUH ONTHYECKOW IMIIOTHOCTH PAacTBOPOB

MOJTy4eHBI creaytomue pe3ynbratsl A, = 0,13; A+ =0,19.

2. BeluucauTh MOJIIpHYIO pedpakiuio pacTBopa, coaepxkaiero 45 e rmokossl C H,,0f B
720 2 BoJIBI, ecii MOJIIpHAs pepakiius TIIFOKO3BI 6,32, a MOJIsIpHAS pedpaKIus BOJIbI 5,64.

3. Bpruncauth MoIsipHyto pedpakuuio 35%-HOro pacTBopa YKCYCHOW KHCIOTBHI, €CIH




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

MoJIsipHast pedpakiust yKCycHOU KucioThl 12,93, a MonsipHast pedpaxiiust BoasI 5,64.

4. Hapecky uBerHoro ciuiaBa maccoil 1,4420 2 pacTBOpPWIM W MYyTEM 3JIEKTPOIU3A MPHU
noctossHHOM cuie Toka 0,150 4 3a 50 mun BRIOEIWIN IOJHOCTBIO HA KAaTOJAC MEIb M Ha aHOJC
ceuner B Buzae PbO,. Onpenenute MaccoBYIO JI0JI0 MEIM M CBUHIIA B CIUIABE, €CIIU BBIXOJ IO TOKY
coctasisut 100 %.

5. B 50,0 c¢u® pacrtBopa, comepxkamero ciaeast Ph(Il), morpy3mimm CBHHEL-CEICKTHBHBIN
3JIEKTPOJI, IOTEHIMAI KOTOPOro mpuHsa 3uadenne 0,471 B. IMocine mobasku 5,0 cx® 0,0200 M
pactopa Pb (I1) morenuuman cran pasen 0,449 B. UeMy paBHA KOHIEHTPALHs (M016/0M°) HOHOB
ceuHma (Il) B pactBope?

6. PeaknnonHyo cmech mocsie HUTpoBaHus 15,26 2 Toilyosna nmpoaHaaIu3upOBalld METOI0OM
ra30XUAKOCTHOM xpomarorpaduu ¢ npumenenuem 1,09 2 3TuinbeH301a B KaueCTBE BHYTPEHHETO
cranfapta. OnpenenuTe MacCOBYIO JI0JIF0 HEITPOPEAarupoBaBIIEro TOMyosa, €CIH IO MUKOB
TOJyOJIa ¥ STHIIOEH301a Ha XpoMaTorpamme pasl 108 i 158 an? coorsercraenHo. ITonpaBodmbiii
K03 puumeHT 1 Toayosa paseH 0,79.

7. K 50 cu® 0,05 1 pactBopa Cd(NO3), npubasmim 3 2 karnorura 8 H—popwme. Ilocie
YCTaHOBJIEHMsI pAaBHOBECHS KOHILIEHTpalus ymeHsimmiaacs 10 0,003 mons/on®. Onpenenuts
O0OMEHHYIO €MKOCTb (MMO/1b/2) KATHOHUTA.

T1K-1.3:

OpranusyeTr U NpOBOJUT KOHTPOJIb
KauyecTBa  Ha  BCEX  CTagusAX
IIPOM3BOJICTBEHHOIO IIpoLecca

1. IIpu onpeneneHnn Kaausi B MOJIOKE METOAOM (POTOMETPUH MJIaMEHH ObLIU MOTyYEHBI
cnenyromue pezynbtarsl (Mr/100 r): 146,0; 144.2; 150,0; 149,1; 149,8; 150,0; 130,0; 146,0.
Paccuwnraiite cpeqHee cofepkaHue Kallis B UCCIETyeMOM 00pa3Iie ¥ HHTEPBAbHbIC 3HAUCHUS
MU3MEpSEeMON BETUYHHBI.

2. I TOTCHIUOMETPUUCCKOr'0O OMPEACIICHUA COACPKaHNA NOHOB HATPHA B MOJIOKE C ITIOMOIIBIO
HOHOCCJIICKTHUBHOT'O 3JICKTPOAA IMMPUT'OTOBWIN CCPUI0 CTAHAAPTHBIX PACTBOPOB U U3MCPHUIIN




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

SHCKTpO,Z[HBIfI IIOTCHOHUAI:

C, MOJIB/IM>

0.001

0,005 0,01 0,05 0,1

E, MB

-38

4

20 63 78

DIEKTPOIHBIN OTSHIIUAT B HCCIIeIyeMor TpoOe Mosioka ObiT paBeH 42 MB. Onpenenure

COACPIKaHNUEC NOHOB HATPUs B MOJIOKC.

3. [Ipu onpeneneHuy xupa B MOPOIIKE Kakao Oblia B3sATa HaBecka 1,500 r u obpadorana 2,50 oM’
MoHOOpomMHadTanuHa ¢ mokasareneM npenomieHus 1, 6570. [Tocie u3BnedeHus Kupa MoKa3aTeb
npenomMiieHus ymenbmics 10 1,6420. onpenenuTs MacCOBYIO OO KUpPa B KaKao, €CIu
MOKa3aTeNb MPETOMIICHHSI YUCTOTO KUpa Kakao paseH 1,4630, a miotHOCTH ero 0,9264 r/em’.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIMU, IOKA3ATEJIM U KPUTEPUH
OLlCHUBAHMUSL:

HpOMe}I(YTO‘lHaH arrecragusa 110 JUCHUIIIINHE «MCTOI[LI H TEeXHOJIOTMHM HCIBLITAHUNA H
KOHTPOJIA B MUIIEBOI NMPOMBIINIVICHHOCTH» IIPOBOJUTCA B q)opMe 3a4yeTa C OICHKOM.

[ToaroroBka K 3a4yeTy 3aKJIIOYaeTCSd B M3YYCHHHM WM TIIATEIBLHON MPOpPabOTKE CTYAECHTOM
y4eOHOro Marepuaja JUCIHUIUIMHBI ¢ YY€TOM Y4YeOHHUKOB, YUCOHBIX MOCOOWH, JEKIMOHHBIX U
na6opaTopHHx 3aH$ITI/II71, CI‘pynHI/IpOBaHHOM B BHUIC KOHTpO.HBHHX BOHpOCOB )41 HpaKTI/I‘-IeCKI/IX
3aJaHUH.

IToka3zarenn u KPUTCPHUHA OLICHUBAHUA JK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydyarolmuiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMATHMYECKOe U TIy0OKoe 3HaHue
yueOHOro Martepuasna, CBOOOJHO BBHIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
3HAHUSAMU, YMEHUSIMU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiics IEMOHCTPUPYET CPEeIHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYTHCHHS NIPU aHAJTUTUYCCKUX OTIePAIIHsX, TEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHTYaIUH.

— Ha OIICHKY «YyJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIM
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JIe KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIUiics
WCIBITHIBACT 3HAYUTENIbHbIE 3aTPYJHEHUS MPU ONEPUPOBAHMM 3HAHUSMU U YMEHUSAMU IPU UX
NIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HEeYyJ0BJIeTBOPUTEJbHO» (2 Oamia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BEICHUS U OOBSICHEHUSI HHPOPMAIIUH, HE MOXKET MOKa3aTh UHTEIUICKTyaJIbHBIC
HAaBBIKH PEIICHUS MTPOCTHIX 3a7ad.



