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1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

Llenpro ocBoeHMS IUCHUILIMHBL «AHaauThdeckas xumusa u DOXMA» saBusercs
(dbopMUpOBaHUE y CTYICHTOB 3HAHUI U YMEHHI B 00JIACTH COBPEMEHHBIX METOJI0B KOMIUICKCHON
OIICHKH Ka4eCTBa, MUIIEBON IIEHHOCTH M CBOWCTB IMUILEBOTO CHIPhS M MPOTYKTOB IS TIOJTYYCHUS
OMOJIOTUYECKH TOJIHO-IICHHBIX, YKOJIOTHYECKH O€30MAaCHBIX MPOAYKTOB C IMUPOKHM CIIEKTPOM
MOTPEOUTEITLCKUX CBOUCTB.

2 MecTo THCHMILIMHBI (MOIYJIf1) B CTPYKTYype 00pa3oBaTeIbHOI MporpaMmMsbl

Jucrunnuaa AHanutrdeckas Xumusi 1 @XMA BXoIUT B 00s13aTENBHYIO YaCTh y4eOHOTO
T1aHa 00pa3oBaTeNbHOM MPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMS  (YMEHHWs,  BIJIAJICHUSA),
c(OpMUPOBAHHBIE B PE3YyIbTATE U3YICHUS TUCIUTUINH/ TPAKTHK:

Heoprannueckas xumus

Opranuyeckasi XuMust

Marematuka

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TIPH M3yYECHUU TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOIUMBI JUIS U3YYECHHUSI TUCIUTUINH/TIPAKTUK:

IInmesas xumus

bunorexnonorus

DU3NKO-XUMUUYECKHE METO/Ibl HCCIIEJOBAHUS ChIPbS U IPOJYKTOB MUTAHUS

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3ybTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIs1) ¥ IUVIAHMPYeMble Pe3yJabTaThl 00y4eHHs

B pesynbrare ocBoeHMsI AUCUUIUIMHBI (MOIyJs) «AHamuThueckas xumus u OXMA»
oOyyaroImuiics 10JkeH 001aaTh CIeIyIOIMMH KOMIETEHIUSAMMU:

KOI[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

OIIK-1 CnocobOeH mMpUMEHSITh €CTECTBEHHOHAYYHBIE U DKOHOMHUYECKHE 3HAHUS TPU PEUICHUH
npodecCHOHATBHBIX 3aJ1aY B 00JIACTH TOBAPOBEICHHS

OIlIK-1.1 Hcnons3yeT OCHOBHBIE MOJOKEHHMS W METOABl JKOHOMUYECKHX HAYK;
OCHOBHBIE TOHSATHUS U METOJIbl €CTECTBEHHOHAYYHBIX AUCIUILINH B 00beMe,
HEOOXO0aUMOM ISl MPO(eCCUOHATBHON NIeATeTbHOCTH; HAyYHBIE OCHOBBI
(buU3MYECKUX, XUMHYECKHX, (U3UKO- XUMHUYECKUX U OHMOJIOTHMYECKUX
METOJIOB 1l OLEHKM [IOKa3zarejael KkadectBa M 0€30MacHOCTH
OTPEOUTENHLCKUX TOBAPOB

OIlK-1.2 [IpumeHsieT SKOHOMUYECKUE 3HAHUA JUIS aHajdu3a COLMAJIbHO 3HAYUMBIX
Mpo0JIeM U MPOIIECCOB, PEIICHHUS COUATBHBIX U IPO(GECCHOHATBHBIX 3a/1a4;
€CTECTBEHHOHAy4YHble METOJbl JUIsl pEIIeHHs TOBApOBEAHBIX 3aj/ay;
busznueckue, XUMHIECKne, (PU3NKO-XUMHUIECKHE H OMOIOTHYECKUE METO IbI
KaK MHCTPYMEHT pOo(eCCUOHATILHON e TEIbHOCTH

OIIK-1.3 BriOupaeT conuambHO-DKOHOMHUYECKHE METOMBI JUIA aHajdu3a TEHJICHIIUN
pa3BUTHUS COBPEMEHHOTO OOIIECTBA; METOMABI OIEHKHM KadecTBa TOBAPOB;
(GUBUYECKUMU, XUMHYECKUMH, (PU3UKO-XUMUUYECKUMH OHOJIOTHYECKUMU
METOJIaMH  aHalM3a; METOJaMU  HJEHTU(PUKAIUU U  BBISABICHUS
(hagbcuduKau TOBApOB




4. CTpyKTYypa, 00bEM U colep:KaHue TUCIUIIIHHBI (MOAYJIsT)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. yacoB, B TOM
qyuce:
— KOHTakTHas padota — 91 akaz. yacos:
— aynutopHas — 90 akaj. 4acos;
— BHeayauTopHas — 1 akaJ1. 4acos;
— caMmocTosITenbHas pabora — 17 akaj. 4acos;
— B (hopMe IpaKTHUECKOH moaroToBku — 0 akaj. vac;

dopma aTTeCTaLMU - 3a4€T C OLECHKON

<
AynutopHas = dopwma
e KOHTAKTHas % d Bun TEKyILEro Kon
Pasznen/ tema 3 pabora = 7 cCaMOCTOSTEIBHO KOHTPOJIA
i \ d . KOMIIETEHIIN
JIUCIIUILINHBI & 126 E 5 yCIIEBAaCMOCTH U
O |Jlex TPAKT B ¢ a00TBI IIPOMEKYTOUHO "
] =\ p p yT
3aH - 3aH. 3 P U aTTecranuu
1. Anpanutnyeckas
NV IINATICL T mv“”A
Iloaroroska n
BBIIIOJIHEHHE
1a00paTOPHBIX
pabor:
1.  Ananutuueckas «JlabopatopHsle
XUMHSL. 3agaun BECBL 1
AHATITIYCCKOI B3BEIINBAaHUEY,
XMMUH «Cpencrpa OIIK-1.1,
: 34 12( 9 |4 usMepenuii. | YcTHbI onpoc. [ OINK-1.2,
Knaccudukanms Kanm6 OITK-1.3
METO/IOB B anu pOBaHHei .
AHATUTUYECKOM aHaﬂHTqufKOH
XUMHH. MEpHOH
TOCYBD».
CaMoCTOSTEILHO
€ U3y4eHHe
y4aeOHOU 1
HavVYHOM




2. KauectBeHHBIN
XUMHUYECKUN aHaJIN3.
KaTtnoHbI 1 aHUOHEL.

12

IToaroroBka u
BBIIIOJIHCHHEC
nabopaTopHOU
paboThI:
«KadecTBeHHBIN
XUMHYECKHUH
a"anm3. YacTHbie
peakiumn
KaTHOHOBY.
CaMOCTOSTEIIEHO
€ U3yYCHHE
y4eOHOU 1
Hay4YHOI

OIITONATYINLT

YcTHBIN onpoc.
KonTposbnas
paborta

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

3. KomnuecTBeHHBIN
XUMUYECKHI aHaJIN3:
rPaBUMETPUYCCKUI
METO/I aHajm3a,
TUTPUMETPUICCKUI
METOJ, aHAJIN3a.

Iloaroroska n
BBIIIOJIHCHHE
n1abopa-TOPHBIX
pabor:
«"paBuMeTpuyec
KWl aHAJIU3,
«Ku -cnortHo-
OCHOBHOE
TUTPOBAHUE,
«Komiekconome
T PUYECKOE
TUTPOBA -HUE,
«OKHCIUTETBHO-
BOCCTAHOBHUTEJILH
0€ TUTPOBAHUEY
CaMOCTOSTEIIEHO
€ U3y4YEHHE
yueOHOU U

9

YcTHBI onpoc.
KonTponbHas
pabora

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




IToaroroBka u

BEITIOJTHEHHE
1abopa-TOPHBIX
pabor:
«DoromeTprueck
Uil METOJI
4. aHalln3ay;
DU3UKO-XUMHYECKHE «Pe(bpaIfTOMeTpI/I
METOJIBL: YECKHI METOJI
CIIEKTpaJIbHEIE u aHa -Ji3ay,
OINTUYECKUE METO/bI «ITorenumomerp 5
1 ueckmii me-toy | YcrHbit onpoc. | OIIK-1.1,
UCCIICIOBaHMS,
4 (4 9 S aHaJIN3a» Kontponpnas | OIIK-1.2,
AIIEKTPOXUMUYECCKUE s
METO/IbI «KOHIIYIfTOMeTpI/I paboTta OIlIK-1.3
HCCIIEIOBAHUS, 9ECKUU METOL
Xpomarorpaduyecku aHa -Jmsa»,
7| METOJT «BJ'IeKTpOFPaIEI/IM
HUCCIICIOBAaHUSA CTPUHICCKHUH
METOJI aHAJIN3ay,
«Xpomarorpadu
Y €CKHM METO]I
aHaJIA3a
CaMoCTOSATENBHO
¢ U3y4YCHHE
vueQHOU U
WToro mo pasaeny 18 [ 36| 36 |17
Hroro 3a cemectp 18 (36| 36 |17 320
Wroro mo yucimmmae | 18 [ 36| 36 |17 3a4eT C OIEHKON




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B mpomecce mnpenomaBaHus IUCHUIUIMHBI «AHanuTuyeckas xumusi u  DOXMA»
MPUMEHSIOTCS TPAIULIUOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS] TEXHOJIOTHH.

Jlexuuu MPOXOJAT KaK B TPAIUIIMOHHOW (opme, Tak U B (opmMax BBOJIHOH JICKIIUU U
npoOJIeMHBIX JieKnuid. Ha BBOJHBIX JIEKIUSAX TPOUCXOAUT 3HAKOMCTBO OOYYAIOIIMXCS C
Ha3HAYCHHEM M 3aJja4aMH Kypca, €ro poJIbl0 U MECTOM B CHUCTEME YYE€OHBIX NUCIMIUIMH U B
CUCTEME TIOJIrOTOBKM OakanaBpa. TeopeTnueckuii MaTepuall Ha IPOOIIEMHBIX JICKIHUSX SIBIISICTCS
pe3yNbTAaTOM YCBOCHHUS IOJYYCHHOM HH(OpMaId MOCPEICTBOM TOCTAHOBKH MPOOIEMHOTO
BOIIPOCA U ITIOMCKA ITyTEN €r0 PEIICHHUS.

JIeKMOHHBIN MaTepuana 3aKpeIuisieTCs B XOoJle JIabOpaTOpHBIX padoT, Ha KOTOPHIX
BBITIOJIHSIFOTCSL TPYIIIIOBBIE U UHJIMBUAYAIbHBIC 3aJJaHUs 110 MpoiiaeHHon Teme. [Ipu npoBenenuu
71a00paTOPHBIX PabOT HMCMOJB3YETCS METOJI KOHTEKCTHOTO OOYYEHHS, KOTOPBIA TO3BOJISICT
YCBOUTH MaTEpHall IyTEM BBISBJICHUS CBSA3EH MEXKAY KOHKPETHBIM 3HAHUEM U €T0 IPUMEHEHHUEM.

CamocrosTenbHass paboTa oOydarolnuxcsi AOJKHA ObITh HalpaBlieHAa Ha 3aKperieHUs
TEOPETHUECKOr0 MaTepHalia, U3JI0KEHHOTO MPernoaBaTreyeM, Ha MPOpadOTKy TeM, OTBEIICHHBIX
Ha CAMOCTOATEIbHOE H3YYEHHE, Ha TMOATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSM, BBINOJIHEHUE
JIOMAIIHUX 33J]aHUd U TOJATOTOBKY K PYOSKHOMY M 3aKIIOYUTEIBHOMY KOHTpOJto. [Tomumo
3TOro, OOy4aroluecs: MPEACTaBISAIOT PE3yJabTaThl CBOEW CaMOCTOSTENBbHOM paboThl B BUE
IIPE3EHTALAMN.

[Ipu mpoBeneHun pPyOEKHOTO M 3aKIHOYUTEIHLHOIO KOHTPOJS OCHOBHBIMHU 3aJa4aMu,
CTOSIIIUMU TIEPE]l IPErojiaBaTesieM, SIBJISIOTCS: BBISIBIIEHWE CTENEHU MPaBUIBLHOCTH, 00beMma,
[UIyOMHBI 3HAHWM, YMEHUH, HaBBIKOB, MOJYYCHHBIX IIPU U3YUYEHUU Kypca Hapsiay C BBISIBICHHUEM
CTENEHU CaMOCTOSITEIbHOCTU B PUMEHEHHUH MOJYYEHHBIX 3HAHUN, YMEHUI U HABBIKOB.

6 YueOHoO-MeTOIHUYECKOE o0eclieyeHHe CAMOCTOSATeIbHON padoThl 00y4YaroLIMXcs
[Ipencrasneno B npusnoxenuu 1.

7 O1neHoYHbIE Cpeacrea AJid nMpoBeACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B IPUJIOKCHUU 2.

8 YueOHO-MeToAHYeCcKOe U MHGPOPMALMOHHOE 0O0ecTieyeHHe JUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas IMTEpaTypa:

1. Ananutndeckast XumMus. TUTPUMETPUUECKHE U TPABUMETPUUYECKHE METO/bI aHaIu3a !
yuebHoe mocodbue / U. A. Bapnamona, H. JI. Kanyruna, JI. I'. Konsma [u ap.] ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ TuTyn. 3kpana. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130
366/2564.pdf&view=true  (mara oOpamenus: 24.04.2023). - MakpooosekT. - Tekcr
ANIEKTPOHHBIN. - CBeeHus gocTynHbl Takke Ha CD-ROM.

2. BapnamoBa, 1. A. ®usmnko-xuMrU4eCcKre METO/IbI aHaM3a © yueOHoe mocooue / 1. A.
Bapmamosa, H. JI. Kamyruna, JI. I'. Komsma. - 2-e w3x., moaror. mo med. u3nm. 2008 r. -
Marnutoropck : MI'TY, 2011. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyin. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166
/8.pdf&view=true (marta obpamienus: 24.04.2023). - MakpooObeKT. - TeKCT : AIeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

0) JlomoiHuTEILHAS JIUTEpaATypAa:


https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
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

1. Banosa (Kombuiosa), B./l. ®usnko-xuMudeckue METoIbl aHanu3a: npaktukym / B.J1.
Banosa (Konbsutosa), JI.T. Abecamze — M.: [lamkos u K, 2018. - 200 c.- (Briciiee o0pa3oBanue:
bakanaBpuart).- URL: https://znanium.com/read?id=358363 (nara obOparenus: 24.04.2023). —
TeKCT: AJEeKTPOHHBIN.

2. KpeutoBa, C. A. AnamuTtnueckas xumusa. KoiamuecTBeHHBIE METOIBI XMMHUYECKOTO
aHanmu3a ; yuebnoe mocooue / C. A. Kpsutosa, 3. U. Koctuna, . B. ITonypko ; MI'TY. - [2-¢ u3n.,
noarot. mo mey. u3g. 2017 r.]. - Maruutoropck @ MI'TY, 2018. - 1 snexkTpoH. onT. AUCK
(CD-ROM). - 3arin. c TUTYIL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514
287/3472.pdf&view=true  (mara o6pamenus: 24.04.2023). - Makpooosekr. - Tekcr
ANIEKTPOHHBIN. - CBenenus goctynusl Takke Ha CD-ROM.

3. Kpputoa, C. A. KucinoTHO-OCHOBHOE TUTpOBaHME B BOJHBIX PAacTBOpax : yuyeOHOE
nocobue / C. A. KpbutoBa, 3. U. Koctuna, U. B. ITonypko ; MI'TY. - [2-e u3a., HOATOT. 1O 1ed.
u3a. 2015 r.]. - Maruutoropck : MI'TY, 2017. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2849.pdf&show=dcatalogues/1/1133
271/2849.pdf&view=true  (mata oOpamenus: 24.04.2023). - MakpooObekr. - Tekct
AIEKTPOHHBIN. - CBeieHus qoctymnHsl Takxke Ha CD-ROM.

4. Banosa (KombutoBa), B.JI. AnamuTnueckass XuMusi ¥ (U3UKO-XUMUYECKHE METOJIbI
ananm3a: npaktukyMm / B.Jl. Banosa (Komsiiosa), E.W. Iapmuna - M.: [lamkos u K, 2020. - 198 ¢.-
.- (Boiciiee oOpasoBanue: bakamaspuar).- URL: https://znanium.com/read?id=358370 (mara
obpamienus: 24.04.2023). — TeKkCT: 3JEKTPOHHBIIA.

5.M3Bectust BhICIIMX Y4€OHBIX 3aBeneHMM. [luiieBas TEXHOJOTHs: HAYYHBIH KypHaI.-
ISSN 0579-3009.- Tekcr: HEMOCPEACTBEHHBIH.

6. I3Bectuss BBICIIMX Y4YEOHBIX 3aBeACHUH. XuMHS. XHUMHYECKas TEXHOJOTHS:
Hay4YHO-TexHH4Yeckuil xkypHai.- ISSN 0579-2991.- Tekct: HenmocpeACTBEHHBIH.

7. Bectnuk HOxHO-Ypanbckoro rocynapcTBeHHOro yHusepcutera. Cepusi: Xumus. -
ISSN: 2076-0493. — Pexxum mocryma: https://e.lanbook.com/journal/2381?category=3863 . (nara
oOpaienus: 24.04.2023). — TekcT: 37EKTPOHHBIA.

8. Foods and Raw Materials. - ISSN: 2308-4057.— Pexum nocryma:
https://e.lanbook.com/journal/2942#journal_name. (mata oOpamenus:: 24.04.2023). — Tekcr:
JJIEKTPOHHBIN.

B) MeToanueckue ykazaHus:

1.Konsga, JLI. Xwumuueckue METOABI aHalIM3a: METOAMYECKHME YKa3aHUd K
1a00paTOPHBIM pa-00TaM MO TUCIUTUTHHAM «MeTOoIbl HCCIIEI0BAHUS CBOMCTB ChIPhS W MHUIIEBHIX
MPOIYKTOB» AJisi oOyuaromuxcsi mo HampasieHusM noarorosku 19.03.02, 19.03.03, 27.03.01. -
Maruurto-ropck: M3a-Bo Marauroropck. roc. TexH. yH-ta um. I.J. Hocosa, 2019.-23 c.- Tekcer :
HEIO-CPECTBEHHBIN.

2. Konsana, JI.I'. ®DU3MKO-XMMHYECKHE METOJbl aHalW3a: METOJAMYECKHE YKa3aHUs K
nabopa-TopHBIM paboTaM Mo IUCHUTUTMHAM «MeTOobl HCCIEA0BaHUs CBOMCTB ChIPhS U MHUIIEBHIX
MPOJYKTOBY» JIIsl o0ydaromuxcs 1o HampasieHusMm moarotoku 19.03.02, 19.03.03, 27.03.01,
38.03.07./ JL.IT. Komsma; Marautoropckuii roc. TexHumdeckudt yH-T mm. I'. M. Hocoma. —
Mar-auroropck : MI'TY um. I'. Y. HocoBa, 2019. — 17 ¢. — TekcT : HemmocpeICTBEHHBIH.

3. Konsima, JI. I'. Xumuueckue u pU3MKO-XUMHUYECKHE METOIBI aHATN3a | Ia0OpaTOPHBIN
npaktukym / JI. T'. Komsma, E. B. Tapaciok ; MI'TY. - Marauroropck : MI'TY, 2017. - 1
anekTpoH. ont. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3334.pdf&show=dcatalogues/1/1138
474/3334.pdf&view=true = (mara oOpamenus: 24.04.2023). - MakpooosekT. - Tekcr
AJIEKTPOHHBIN. - CBeneHus 1ocTymHbI Takke Ha CD-ROM.



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://e.lanbook.com/journal/2381?category=3863
https://magtu.informsystema.ru/uploader/fileUpload?name=3334.pdf&show=dcatalogues/1/1138474/3334.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3334.pdf&show=dcatalogues/1/1138474/3334.pdf&view=true

4. Kanyruna, H.JI. OkucnurenbHO-BOCCTAaHOBUTENBHOE TUTPOBAHUE: METOJUYECKHE YKa3aHUS K
1abopaTopHbIM padoTaM MO AUCHUIUIMHAM «AHAIUTHYECKas XUMHS U (DU3MKO-XUMHUYECKHE
METO/IbI aHaIM3ay, «DKOoaHaTUTHYECKas XUMUS, «AHAIUTUYECKUI KOHTPOJTb
MeTaJTypruye-cKoro Mpou3BOJICTBaY JIJIsl 00YyYarOIIUXCs MO BCEM HAIPaBJICHUSM MOATOTOBKHU U
crienuanbHocTAM Beex (opm oOyuenust / H.JI. Kanyruna, .A. BapnamoBa; Marauroropckuit
roc. Texauueckuit yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2017. — 25
¢. — TekcT | HenmoCpeACTBEHHBIM.

5. BapmamoBa, M.A. Kowmmiekcomerpus. KoMIIeKCOHOMETpHUECKOE THUTPOBAHHME:
METOJINYE-CKHE yKa3aHUs K 1a00paTopHOi paboTe Mo JUCHHUILTUHAM «AHATUTHYECKAsT XUMUS U
DOXMA», «DXMAy, «IDKOAHAIUTUYECKAsT  XUMHS»,  «AHAJTUTUYECKUA  KOHTPOJb
METAJITypPrU-4€CKOro IPOU3BOJACTBAY JUIsl 00YyYarOIIMXCs 110 BCEM HAIIPaBJICHUSM IOATOTOBKYU U
crenuanb-HoCcTAM Beex (Gopm obyuenus / M.A. Bapnamosa, H.JI. Kanyruxa, MarHuTOrOpCKHiA
roc. rex-undeckuid yH-T uM. I'. . HocoBa. — Maraurtoropck : MI'TY um. I'. Y. HocoBa, 2017. —
20 c. — TekcT : HeMmOCPEACTBEHHBIH.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpammHoe obecnieyeHue

Haumenosanue .
10 Ne norosopa Cpoxk nieficTBuUS JTULIEH3UU

7Zip CcBOOOHO 0ECCPOUHO

MS Office 2007 |, 135 o1 17.09.2007 Geccpouro

Professional

Bpayszep Yandex|cBo6o1H0 0OECCPOUHO

FAR Manager |cBoGoaHO 06eccpoyHO
IIpodeccnonanbuble 6a3b1 JAHHBIX 1 HH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI

HasBanue xypca CchlIKa
®denepanbHbIT o0pa3zoBaTeIbHbIN

http://ecsocman.hse.ru/

nopral — OKoHOMHKA. COIIHOIOTHSL.
ONEeKTPOHHbIE pecypchl OMOIUOTEKH
MI'TY um. I'.1. HocoBa

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

®enepanbHOE rocyaapCTBEHHOE
OF0/KETHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalbHbIi HHCTUTYT

Nudopmannonnas cucrtema - Enunoe
OKHO JIOCTyna K HWH()OPMAIMOHHBIM
[TouckoBast cuctema Akagemus Google
(Google Scholar)

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

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

Hanumonanbuas
UH()OPMAIIMOHHO-aHATUTHYCCKAST URL.: https://elibrary.ru/project_risc.asp
cucteMa — Poccuiickuil  MHAEKC

9 MarepuajibHO-TeXHHYEeCKOe o0ecneyeHne TUCIHIIMHBI (MOIYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKIIIOYACT:


http://ecsocman.hse.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHUE AUCITUTINHBI BKIIIOYALT:

VueOHble ayqUTOPHM JUIS TIPOBEACHHS 3aHATHH JIEKIMOHHOTO THna. OcHamieHue:
MynbTUMEANIHBIE CPECTBA XPAHEHUS, TIEPEIavyl U TPEACTABICHUS HHPOPMAIIH.

VYueOHble ayquTOPUHM Uil TPOBEIACHUS JTaOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
UH/IUBUYAIbHBIX KOHCYJNbTAllMi, TEKYIIEro KOHTPOJS W MPOMEXKYTOYHOH aTTEeCTallHu.
Ocnamenne: O0opynoBaHHE Ul BBIOJHEHHUS JIAOOpaTOpHBIX paboT, XUMHYECKas IOCyna,
peakTuBbl, HarmsiiHeie MaTepraibl: TaOIHUIIbI, CXEMBI, TUIAKATHI.

[Tomemnenns 11 caMOCTOSTENbHOM paboThl oOyuatomuxcs. OcHamenue: [lepconansHblie
kommeioTepbl ¢ makerom MS Office, Beixogom B MHTEpHET M ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHTETA.

[Tomemenuss s XpaHeHUST W NPOPHIAKTUYECKOTO OOCIYKMBaHHUS  y4eOHOTro
obopynoBanusi. OcHamenne: Cremmaxu, ceddbl Ui XpaHEHUS y4eOHOTO O0O0OpYyIOBaHHUSL.
WNHCTpyMEHTHI Ul PEMOHTA J1ab0paTOPHOTO 000PY10BAHUSL.



IMPMJIOXEHMUE 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHre CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

[To mucuumimHe «AHanuTuyeckas xumuda U OXMA» npenycMoTpeHa ayauTopHas u
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

AynutopHas caMmocCTosITeNbHas pabora oO0y4aromuxcs MpeArnojaraeT BbITOJIHEHUE
1a00paTOpHBIX paboT, YCTHBIN OIPOC.

BueaynutopHas camocTodTenbHas paboTa oOy4yaromMxcs OCYILECTBISETCS B BHJE
U3yYEHHs JIUTEPAaTypbl IO COOTBETCTBYIOUIEMY pa3lely C MpopadOTKOH Marepuaina U
BBIMIOJTHEHUH TOMAIITHUX 33/JaHUM.

KOHTpOJIbHI)Ie BOIIPOCHI MO JTUCHUILIMHE:

KOHTpOJILHbIe BOIIPOCHI IO TEME «AHAJIUTHYECKAS] XUMHI»

[TpenMer u 3a1aun AHATTUTUYECKON XUMHUH.
[TonsiTHEe 0 XUMHUUECKON UJICHTU(DHUKAIUH.
Knaccugukaius MeTo/10B aHAIMTHYECKON XUMHUU.
DNEeMEHTHbIN, MOJEKYJISPHBIN, (Pa30BbIi aHAIM3.
[TorpemrHOCTH XMMHYECKOT 0 aHAJIN3A.

agrwbdE

Tect o Teme «KauecTBeHHBIH aHAJIHU3»

1) [epBasi anaIMTHYECKASI TPYNIIA KATHOHOB MMEET COCTAB.
1)K*, Mg®* Na*;

2)Na", K*',NH4";

3)Ca®* Na" NH,";

4) Fe**, Na*; NH,".

vy +
2) B kakoii nuBeT OKpaMIUBAKT M1amMsa HoHbI K
1) sipKo-KenThIif; 2) GUOTETOBLIHN; 3) 3eNeHblil; 4) pO30BBIii

3) I'pynnoBoii peakTuB 3 aHAJIMTHYECKOH I'PYNIIbI KATHOHOB HMeeT (POpMyJry:
1) HCI; 2)H2S04; 3)(NH,4)2CO3; 4) HEeT rpynmnoBoro peakTusa

4) KoCrOy4 siBiIsieTCsl XapaKTepHbIM PEAKTHBOM [LJIA ...
1) Na*; 2) Ba®";3) K" ; 4) NH4".

+
5) YcaoBusi npoBeieHUs1 peakuy HA HOH cr¥e peakTuBoM K;,S,0g:
1) B mpHCyTCTBHY HOHA Ag', KMCIIOTHI U TP TIOBBIIIEHHOH TEMIIEpaType
2) MOTUpaHKe CTEKISTHHOW MaJIOYKOH;
3) oxyaxaeHue
+
4) B mpucyTCTBUH HOHA Ag

6) YerBepTas aHAJIMTHYECKAs] TPYINIIIa KATHOHOB MMeeT COCTAB:
1) AP*; Zn**; NH,";



2) Zn*;Cr*"; Pb?";
3) AI¥; zn?*:.Cr%;
4) NH,", K*, AP

7) Kakoii peakTuB HCIOJIBL3YIOT 1J1s1 00HapYyKeHusi anHnoHa NO3 ?
1) Judununamun; 2) Anmuszapun; 3) BaCly; 4) HCI,

8) 'pynnoBbIM peakTHBOM NATON AHAJIUTHYECKON IPYNIbI KATHOHOB SIBJISIETCS:
1) NH4OH 2) HCI 3) Anuzapun 4) HET IpyImoBOro peakTuBa

9) K, Fe(CN)Gl — SIBJISIETCSI XaPAKTEPHBIM PEAKTHBOM JIJIs:
1) Fe**; 2) Mn**: 3) K*: 4) A%,

10) XsiopHast Boxa + (T0JIyo0J1) SIBJISIETCS XapaKTePHbIM PEAKTHBOM /IJISi AHUOHOB:
1) Br, J'; 2) SO,*; 3) Mn?*; 4) NO, "

11) PeakTuB Hecciiepa umeet popmy.y:
1) KstbO4;

Z)Na3[CO(N02)5];

3) KoHgl,+KOH;

4) HeT BEpHOIo OTBETA

KATHOHOB siBJIsieTcs BemiecTB012) 'pynnoBbsIM peakTHBOM BTOPOi aHAJTUTHYECKOH
rpyninbl, (popMyia KOTOPOro:

1) HCI;

2)HET TPYIIIOBOTO PEaKTUBA;

3)(N H4)2CO3;

4) HySOq,

13) B kakoii nBeT OKpamMBaIOT MJIaMs HoHbI Na* ?
1) sipko-KenThIif; 2) GUOTETOBLIN; 3) 3eNeHbIil; 4) pO30BBIii

14) TpynnoBbIM peakTHBOM 3 aHAJIMTHYECKON IPYNNbI KATHOHOB SIBJISIETCS:
1) PeaktuB Heccnepa; 2) HCI; 3) NaOH; 4) H,SO4

15) Tperbs aHaIUTHYECKAS TPYNIIA KATHOHOB HMeEET COCTAB:
1) Sr**, Ca**, Ba’;

2) Cr¥*, Fe®, AP

3) Mn2+, Mgz+’ Pb2+;

4) Mn2+, Mgz+, K+

16) Jlas onpenenennsi Al** nemosb3yior:
1) NaBiOg;

2) «KenTas kpoBaBast COJIbY;

3) Anusapus;

4) HeT BEpPHOIO OTBETA

17) AHUOHBI TeATCS HA YHCJI0 AHATUTHYECKUX IPYIIIL:
1) nBe, 2)uethipe, 3)TpH, 4) MATH



18) HoH kanust MOKHO OTKPBITh PEAKTHBOM:
1)Heccnepa;

2)IUTHPOAHTUMOHATOM Kallus;

3) reKCaHUTPOKOOAIBTAT HATPHS;

4) HeT BEpHOI'O OTBETA.

19) PeaxkTtuB Hecciiepa siBiisieTcst XapaKTepPHbIM PeaKTHBOM JUISA:
1) NH,"; 2) Pb*; 3) Ba®*; 4) Fe**

20) I'ekcaHUTPOKOOAILTAT HATPHUS ABJSAETCH XapaKTepHbIM peakTuBoM Ha K* u naér ...

1.  Xénro-opaHKeBbIi KPUCTALINICCKUN OCAIOK;
2 CuHnii ocaiok «OepauHCKas J1a3ypby;

3. Po30BBIN 0CagoK;

4 Ocanok Genoro npera

21) K4[Fe(CN)s] — xapaxrepubiii peakTns 115 nonos Fe**, 1aér ocanok ...
1) xpacHoro 1Bera;

2) 3eNeHOTO LBETA;

3) cuHero 1BeTa;

4) OpaH)KEBOIO I[BETA.

22) Buemnuii 3pdext peakuun Na,SOz+J; :
1) npoucxoaut odbeclBEUNBaHUE;

2) IpOUCXOJUT IOMYTHEHUE;

3) BBIa/iaeT ocaJlok 0enoro 1BeTa;

4) BbINazaeT 0caJoK CUHETo I[BeTa

23) XapakTepHbIil peaKTHB HA Mn?" sBasiercs:
1) NaBiOgs; 2) KSCN; 3) H,S; 4) peaktus Hecciepa

24) Kakne aHnoHbI ¢ Au(eHHIAMUHOM JAI0T CHHIOI0 OKPACKY:
1) CO3%:2)J ; 3) NOs ; 4) CI

25) I'pynnoBoii peakTus 1 aHAIMTHYECKOIl TPyNINbI AHUOHOB sABJIsAETCH?
1. Her rpynmnoBoro peaktusa

2. HCI

4. BaCl,

26) H,S siBasieTcsi XapaKTepHbIM PeaKTHBOM /1151 ?
1) Zn*

2) K+

3) Fe?*

4) CR*

27) I'pynnoBbIM peakTuBOM 1 aHAIUTHYECKOH I'PyNNbl KATHOHOB?

1) HC1 2)Naz[Co(NO,)¢]; 3) KoHgl,+KOH; 4) Het rpymnmoBoro peakTuba



KonTposibHbie Bonmpockl 0 TeMe «I'paBUMeTPpUYECKHA METOI aHAJIM32»

1. CyIHOCTbh rpaBUMETPUYECKOTO aHAIM3A.

2. OCHOBHBIE 3Tarnbl IPABUMETPUUECKOTO AHAIIN3A.

3. VY ciioBUS MONTydeHHs] KPUCTAIUIMYECKUX M aMOP(HBIX OCaIKOB.

4. Ocaxnaemas 1 rpaBuMeTprudeckasi GopMa 0caakoB.

5. Boerurcnenuss B TpaBUMETPUYECKOM aHanmu3e. [ paBuMeTpudeckuii  (haktop
(MHOXXHTETIB).

KonTposabHbie Bompockl 10 TeMe: « TUTpUuMeTpryecKrii MeTO/ aHAJIN3A.
Kuci10THO-0CHOBHOE TUTPOBAHM €

1. CylHOCTh TUTPUMETPUUYECKOTO aHAIN3A.

2. Metoa nuneTupoBaHus U METOJT OT/IEIbHBIX HABECOK.
3. CriocoObl TUTPOBAHUA.

4. KucnoTHO-OCHOBHOE TUTPOBAHUE.

5. KpuBble TUTpOBaHUS B METO/IE HEUTpATHU3AIIH.

6. B16op nHauKaTopa B METO/I€ HEUTpATU3ALIUHU.

7. PacdeTbl B TUTPUMETPUUECKOM METO/IE.

Tect o Teme: « TuTpuMerpuyeckuii meroa anaauza. KucioTHo-ocHOBHOe TUTPOBaHUE»

1) UnaukxaTopoM MeTo1a HOTOMETPUU SIBISIETCS:
1) METUIIOBBIN OpaH>KEBBINA;

2) Kkpaxmai;

3) penondranens;

4) HET BEpPHOTO OTBETA

2) MepHble MUNETKU TPalyHpOBaHHBIC MTPEAHA3HAYEHBI JIJIS:

1) oTMepuBaHUS TOYHBIX 00BEMOB KHJIKOCTEH U IepeHoca B APYrou cocy/;
2) nyst pUOTU3UTENIbHBIX H3MEPEHUM;

3) [uist TUTPOBAHUS,

4) HeT BEpPHOTO OTBETA

3) Tutp pacTBOpa 0603HaYALT:

1) XuMHUYECKOE KOJTMYIECTBO MOJIb SKBUBAJICHTOB BEIIECTBA B 1TUTPE pacTBOPA;
2) KOIMYECTBO IPaMMOB BellECTBa B 1 MII pacTBOpa;

3) XuMHUYECKOE KOJIMYECTBO MOJIb BENIECTBA B 1JIUTpE pacTBOpa;

4) HeT BEpPHOI'O OTBETA

4) Nononuure ¢ppasy:

«THUTpOBaHHE - ITO ONPEJIENICHHE «...» IBYX PACTBOPOB, B KOTOPBIX COAEPKUTCS SKBHBATEHTHOE
KOJINYECTBO B3aMMO/ICHCTBYIOLINX BEILIECTBY.

Maccsr; 2) [TnotHoctu; 3) O6beMoB; 4) TemnepaTypsl

5) Kakyro mocyny npuMeHSIOT JjIsl U3MEpEHUs 00bEMOB IMPU TUTPOBAHUH?
1) dpapdopossie yamiku; 2) npodupku; 3) GropeTku; 4) CTakaHbl

6) MossipHasi KOHLIEHTpanusi 0003HavYaeT:
1) XuMHYecKOe KOJIMYECTBO MOJIb SKBUBAJICHTOB BEILlECTBA B 1 IUTpE pacTBOpA;



2) XMMHYECKOE KOJIMYECTBO MOJIb BEIIECTBA B | MJI pacTBOpa;

3) XMMUYECKOE KOJIMYECTBO MOJIb BEIIECTBA B 1JIUTpE pacTBOpa;
4) HeT BEpHOro OTBETA

7) C KaKOHd TOYHOCTHIO MOKHO OINpeacJuTb MacCy Ha AaHAJIMTHYCCKHUX BECax:
1) 0,02r; 2) 0,0002r; 3) 0,2r; 4) 0,002r

8) KMnQO, siBjisieTcs1 XapaKTEPHBIM PeaKTHBOM HA AHHOH:
1) SOs%;2) COs*;3) Cl; 4) T

9) TurpoBanue Na,C,0, pacteopom KMnO4 npoBoast:
1) npu Harpesanuu 1o 70-80°C;

2) npu KOMHAaTHOM TEMIIEpaType;

3) UCTIONB3YIOT MHAUKATOP (heHOIPTaTCHH:

4) B mpucyrctBuu HCI

10) Kakoii HHAUKATOP CJIeAyeT UCMOJb30BATh IPH THTPOBAHUHI
Na,C,04 pactrBopom KMnO, B cpeae H,SOq4:
1) metunopanx; 2)penondranenn; 3)kpaxmai; 4)UHINKATOP HE HYKEH.

11) MepHbie K0J10bI IpeIHA3ZHAYEHBI J1JIA:

1) orMepuBaHuUs TOYHBIX 00BEMOB KHKOCTEH U IEpPEeHOCa B APYTOi COCYI;

2) nJig NPUTrOTOBJIEHUS] PACTBOPOB U JUIsl OTMEPUBAHUS TPUOIUZUTENBHOIO 00BbEMA KUIKOCTH
3) ans NpUrOTOBJIEHUS PACTBOPOB U JUIsl OTMEPUBAHUS TOUHOTO 00bEMA KUAKOCTH

4) nns TUTPOBAHUS

KOHTpOJIbHLIe BOIIPOCKHI IO TEME: «OKHCJ’[HTQJ’IBHO-BOCCT&HOBHTeJ'II)HOC, 0CaAUMTEC/IBHOC U
KOMIIVIEKCOHOMETPUIECCKOEC TUTPOBAHUEC)

Knaccudukarust meronoB Red-OX-merpun.
Kpusbie TutpoBanus B Red-OX-merpuu.
Nuaukatopsl B Red-Ox-merpum.
IlepmanranaTomeTpus.

XpomMaToOMETpHs.

HNonomerpus.

OCHOBHBIE KOMIUIEKCOHBI.

KpuBble THTpOBaHUS B KOMIUIEKCOHOMETPHH.
WNHauKaTopel B KOMITIEKCOHOMETPHUH.
TpuioHomeTpus.

ApreHTomeTpus.

KpuBble TUTpOBaHUS B METOZEC OCATUTEIHLHOTO THTPOBAHHUS.
WMHauKaTopel B METO/I€ OCAAUTEIBHOTO TUTPOBAHMUS.

NoggkrhbdENOROLNE

BapuaHThl ayIUTOPHBIX TEMATHYECKUX KOHTPOJIbHBIX PadoT

3agaun no teme: «I'paBUMeTpHYECKUH METO/A AHATHU3A)»
1. PaccunTaiiTe MUHUMAJIBHYIO HABECKY TEXHUYECKOTO XJIopuaa Oapus, coaepxamiero 10%

Ba, s onpenenenus ero B Buge BaSO,.



2. Kakoit o6bem 4%-noro pactBopa (NH4)2C204-H,O Tpebyercss B3ATh sl OCa)ICHHUS
KaJIbLUs U3 PACTBOPA XJIOPUJIA KaJIbIMsl, B KOTOPOM coaepkHuTcs okoso 0,05 r noHOB KanbLius?

3. 13 HaBecku TexHHYecKoro cyibduaa Hatpus maccor 0,3000 T mociie oKucieHus cyibduaa
1o cynbdara momyumu 0,8250 r BaSO4. Paccunraiite MaccoBbie 10511 cephl U Cyabhuaa HATPHUS U
CPAaBHMUTE UX C TEOPETUUECKUM COJIEPKAHUEM.

4. 13 naBecku ochopura maccoit 0,2350 r monyuwmmm 0,2711 r CaSO4 u 0,1693 r Mg,P207.
Beruncnute maccoBeie goau CaO u P,Os B docdopure. [lepecunraiite pe3yapTaTel aHAIM3a HA
a0COTFOTHO CyX0€ BEIIECTBO, eciu (hochoput coaepkut 5,42% Bnaru.

5. YcranoBute (GOpMYITy COCAMHEHHS, €CIH IOJYYCHBI CJIEIYIOIIUE PE3YIIbTaTh
3Je€MEHTHOro aHamu3a: Fe — 63,64%, S — 36,36%.

3apaun no reme: «Turpumerpuyeckuii meroa anaan3a. KucioTHo-ocHOBHoe
TUTPOBAHHE)
1.
2. Bpluucnute MOMNSpPHBIE MAacChl HKBUBAJIEHTOB KHUCIOTHI, OCHOBAaHUS U COJH B
CIEAYIOLIEH PEaKIUU:
3 H3PO4 + 3 Ca(OH), = Caz(PO)s + 6 H,0.

3. CkoapKO MHILTHIUTPOB 96% pacTBOpa CepHOM KHUCIOTHI (IIOTHOCTBHIO 1,84 r/min)
HeoOxoaumo Juist npurorosienus 100 mut 0,5 H pactBopa KUCIOTHI? BbluMciuTe TUTP 3TOrO
pacTtBopa.

4. CkoibKkO TIpaMMOB KapOOHaTa HATpUsl COAEPXKHUTCI B pacTBOpe, €CiIM Ha
HeHTpanu3anuio ero 10 ruapokapoonara Hatpus pacxoayercs 20 mi 0,1 H pacTBopa COISIHOMN
KHUCIJIOTHI?

5. Hasecky 0,2132 r kapOoHaTa KajbIHst pacTBOpHIIM B 50 MJI pacTBOpa CONITHON KUCIOTHI
¢ TuTpoM 1o Kanbiuio Thcyca= 0,003068 r/mi1. Ckonbko M 0,14 H pacTBOpa ruIpOKCHAa HATPUS
notpelyercst Ul HeHTpain3auuy U30bITKa KUCIOTHI?

6. Paccumraiite pH pactBOpa, MOJy4eHHOTO TpW THUTpoBaHWH, korma k 20 mu 0,2H
pacTBopa CoJTHON KMCIOTHI puinTo: a) 17,6) 20 u B) 21 mu1 0,2 H pacTBOpa ruipoKcHIa HATpHst?

6. Kakyro maccy pyasl, coaepxameid 60 % Fe,0; CleyeT B3ATh JAJISl aHaIu3a, YTOOBI
MOCJIE  COOTBETCTBYIOIIECH O0OpabOTKM Ha THUTpOBaHWE moiydeHHOW comu okenesa (I1)

u3pacxonosats 20,00 Ma 0,1 1 pacteopa KMNO, (faks. = 1/5).
Cxema peakuuu:

FeSO,+KMnO,+H, S0, —Fe,( 80,4+MnS0,+K,30,+H,0
7. K NOAKUCIEHHOMY PacTBOPY H,0, npubasnmy u36sITounoe kKommuecteo Kl n
HECKOJIBKO KaIleb PACTBOPA COJTH MOIMOICHA B KadecTBe KaTammsaropa. Beyienummmiics |2

orrurpoBanmu 22,40 ma 0,1010 u Na,S,0; (foks. =1). Kakas macca H.0O. colepxkanach B
pacTtBOpe?
CXeMbl peakiuii:
H,0, +KI +H,S0, — I, +K,SO, + H,0:
I, + Na,S,0, — Nal + Na,S,0, |

3amauu mo TeMe:
«OKHCIUTEJIbHO-BOCCTAHOBUTEIbHOE TUTPOBAHME)



©CoNoR~WNE

1. Kakyro maccy pyasl, coaepxaieir 60 % Fe,0,, ciexyer B3sTh s aHanu3a, 4ToObI
[0CJI€ COOTBETCTBYIOIIEH O00pabOTKM Ha TUTpOBaHHME MoaydeHHOH comm keneza (1)
m3pacxoznosats 20,00 M 0,1 1 pactBopa KMnO, (faks. = 1/5).

Cxema peakuuu:

FeSO, + KMnO, + H,SO, — Fe, (S0, ), + MnSO, + K,SO, + H,0.

2. K mopkucnennomy pactBopy H,O, mnpubaBuwim u3dbitouHoe koimyectBo Kl
HECKOJIBKO Kallellb pacTBOpa COJIM MOJMO/EHa B KauecTBe KaTanusaropa. Beiaenusmmiics |,
orrutpoBanmu 22,40 min 0,1010 1 Na,S,0;, (faks. =1). Kakas macca H,O, comepxanace B
pactBope?

CxeMbl peakuui:

H,0, + Kl + H,S0, -1, + K,S0, + H,0;
I, + Na,S,0, - Nal + Na,S,0; .

3anauu no teme: «OcaaureibHOE TUTPOBAHHE)

1. Hoctpouts kpuyto TutpoBanus 100 ma 0,05 M KBr pactBopom
0,05 1 Hgo(NO3),. IIP(Hg,Br,) = 1,3x10™8,

2. Jlns ompeneneHusl XJIOPUAOB HABECKY KaJLIIMHUPOBAHHOW COIbl Maccoi 3,256 T
pacTBOPWIIH B BOJIE, PACTBOP HEUTPATM30BAIIM a30THOM KUCIOTOM 1 AoBenu 00BEM 110 200,0 M. K
20,0 M1 noryuennoro pactopa npudasuin 50,0 ma 0,01 M AgNO3 (K=0,9854). Ha TutpoBanue
u30nTka AGNO3 u3pacxomosanu 21,48 mi pacrBopa NH4;SCN (T(NH4SCN/AgNQO3) = 0,001952).
Brrancnute maccoByro nomo NaCl B uccneayemom obpasiie.

3. Hasecky Ttexamueckoro BaCj; maccoit 6,70 r pacTBOpwIM B MEpPHOW KOJIOE
BMectuMocThio 100,0 M. Ha tutpoBanue 25,0 M pactBopa uspacxonoBanu 23,95 M pactBopa
AgNo3 (T(AgNp3)=0,008048). Beruucauth MaccoByio noito BaCj, B o6pasiie.

KOHTpOJII)Hl)Ie BOITIPOCKHI IO TEME: «3.]'ICKTp0XI/IMI/I‘IeCKHe METOAbI HCCJICTOBAHUN

[Tprpoa BOZHUKHOBEHUS AJIEKTPOIHOTO MOTEHIIMANIA.
ONEeKTpOoan3. 3aKOHBI AIEKTPOJIN3A.

CyIHOCTB 3JEKTPOrpaBUMETPUYECKOTO aHAIM3A.
[TepenanpskeHrE BOAOPOA HA AIEKTPOJIE.
IToTeHuman pas3noxeHusl.

TpeboBaHMs K OCalkaM METaJJIOB.

VYcioBus pa3fenbHOro BbIICIEHHUS METAIIIOB.
CyImHOCTh NOTEHIMOMETPUUECKOTO aHAJIN3A.
ONEeKTpObl CPaBHEHHS U TPEOOBAHUS K HUM.

. MaauKaTOpHBIE AIIEKTPOIBI U TPEOOBAHUS K HUM.

. IIpsimast moTeHOMeTpHst, 00JaCTH €€ IPUMEHEHUS.

. [loTeHIIMOMETPHYECKOE TUTPOBAHUE.

. HOHOC@J’I@KTI/IBHBIG 3J'ICKTpOJII)I.

. CTEeKJISTHHBIN 2JIEKTPOJ, €ro JOCTOMHCTBA U HEJTOCTATKH.

. DneKTpoAsl 1-ro u 2-ro poaoB.

. TpeGoBanus K peakusM, UCIIOJIb3YEMbIM B TOTCHIMOMETPUYECKOM TUTPOBAHUH.

. CynHOCTh KOHAYKTOMETPHUYECKOTO METO/Ia aHaJIH3a.
18.

VY nenbHas 3IEeKTPOIPOBOIHOCTD.



19.
20.
21.
22.
23.
24.
25.
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0.
. CymHocTh pepakTOMETPUIECKOTO METO/1a AaHAIIN3A.
12.
13.
14.
15.
16.

0.
. MeTron BHYTpEHHEr0 CTaH1apTa.
12.
13.
14.
15.
16.
17.

OKBUBaJIECHTHAS JIEKTPOIPOBOJIHOCTD.

3aBUCUMOCTD YJEJIBHOH 3JIEKTPONIPOBOJHOCTH OT KOHIEHTPALMH.
3aBUCUMOCTb 3KBUBAJIEHTHOMN 3JIEKTPONPOBOJHOCTH OT KOHLEHTPALIUH.
[Tpsimast KOHYKTOMETpHs U 00J1aCTh €€ IPUMEHEHHUS.

KonaykromeTpruyeckoe TUTPOBAHHUE.

XVMMHYECKUE PEAKIIUH, UCTIOIb3YEMBbIE B KOHAYKTOMETPUYECKOM TUTPOBAHUU.
KpuBble KOHTYKTOMETPUUECKOTO TUTPOBAHUSI.

KOHTPOJILHLIE BOIIPOCHI IO TEME: «Cl'leKTpa.]'l]:HbIe H ONITHYCCKHE METOJAbI HCCJICT0BAHUNA»

CymHoCTh (OTOMETPUYECKOTO METO/1a aHAIH3A.

OCHOBHO 3aKOH CBETOIOIJIOIIEHUS.

OTKIIOHEHHS OT OCHOBHOT'O 3aKOHA CBETOIOTIIONIEHUSI.
MoutsipHbIid KOAPGUITUEHT CBETONOTIIONICHHMS.

3akon byrepa-JlamGepra-bepa.

CrexTp norjiomeHus.

MeTon rpanyupoBOYHOTO rpaduka.

Merton n06aBokK.

JuddepeHnnanbHbIi METO.

YCTpoicTBO M IPUHLIUIT pabOTHI POTOIIEKTPOKOIOPUMETPA.

SIBieHME IPEIOMIIEHNUS CBETA HA IPAHULIE IBYX IIPO3PAYHBIX CPE.

3aK0H IpenoMIIeHus cBeTa. AOCOTIOTHBIN M OTHOCUTENBHBIN ITOKA3aTeNIN IPEIOMIICHUS CBETA.
MossipHas pedpakiius 1 ee onpeeseHue.

ITonmHOE BHYTpEHHEE OTpaKEHUE.

YcrpoiicTBo pedpakTomeTpa.

KonTpoJsbHbie Bonpockl 10 TeMe «XpoMaTorpadpuuecknii MeTox HCCJIeJ0BaHUA»

CymrHocTh XpoMaTorpauyecKoro aHaau3a.

Knaccugukarus xpomarorpaguueckiux METO0B 0 arperaTHOMY COCTOSIHUIO ¢a3.
Knaccudukanus xpomarorpaduueckux METOJO0B MO CIMOCO0Y OTHOCHUTEIHHOTO TEepeMeEIeHUs
das.

Knaccudukanust xpomarorpa@uiaeckux METOJIOB IO CIIOCO0Y pa3MeleHrs HeTIOBUKHOM (a3bl.
CyIIHOCTB 3II0€HTHOTO METO/1a XpoMaTorpaduu.

[TapameTpsl XpoMaTOrpaMMBbI: BBICOTA, IIMPUHA, IIOMAAb TUKA, BpEMS yIep>KUBaHUS.
Kpurepuii pasznenenus.

KavecTBeHHBII XpoMaTorpapuuecKuil ananums.

KonuuecTBeHHbIN XpomaTorpaduyeckuil aHalIu3.

Meroz BHyTpEHHENH HOpMaJIU3aLUU.

CymHOCTh HOHOOOMEHHOH XpoMaTorpaguH.
HMoHOOOMEHHOE paBHOBECHE Ha HOHHTE.
KoncranTa noHHOr0o 0OMeHa.

OOmeHHast eMKOCTh MOHUTA.
HMoHnooOMeHHast KOJIOHKA

38[{3‘11/1 no reMe: «OnruyecKkue MeToaAbl HCCJICT0OBAHUN»

. 3
1. HaBecky cranu maccoit 0,5000 e pactBopuiu B kostbe BMectumMocThio 50,0 ca”. [IBe
AJIMKBOTHI OJIy4E€HHOTO pacTBopa mno 20,0 cm® OMECTHIIN B KOJIObI BMecTHMOCTBI0 50,0 cn’. B



oJIHy KonOy mo6aBmiu pactBop, coaepxkamuit 0,003 2 Banaaus. B 06e ko106l mpuiIwiIu pacTBOp
H>0, u noBenu 10 MeTkH Bo10M. Berunciaure maccoByro goio (%) BaHaus B CTaIU, €CIIH
MOJTYYEHBI CISAYIONINE 3HAYCHUST ONTHYECKOH moTHOCTH: Ay = 0,20; 4y4cn = 0,48.

2. Bpruucnute MomspHyo pedpakuuio 35%-HOro pactBopa yYKCYCHOM KHCIOTBHI, €CIH
MoJIsIpHast pedpakius yKCyCHOU KUCIOTHI 12,93, a MonsipHas pedpakiiys Bojsl 5,64.

3. Jlnsa ompexaeneHusi Xpoma Mo MeToay no6aBok HaBecky ctaim 0,5000 2 mepeBenu B
pactBop u ero oowsem gosenu a0 50,0 cv’. B 1Be konGsl BMecTHMOCTBIO 25,00 cx® momecTrm
alIMKBOTHI 9TOro pactBopa 1o 10 cx’®. B oxHy U3 HUX 10GABHIM CTAHIAPTHBIA PacTBOP XpOMa,
conepsxkammii 0,002 2 Ce, 3aTeM B 00€ KOJIOBI - IEPOKCU]] BOAOPOaa. PacTBOpsI B KoI0ax JOBENH
JI0 METKH, U3MEPHJIN ONTUYECKHUE TJIOTHOCTU W MoJdydniin 3HaueHus: Ay = 0,15 u Ay+en = 0,36.
Haiitu maccoByto oo (%) xpoma B cTaiu.

4. Hagecky cranu 0,25 2 pactBopuin, oosem aosenu g0 50,0 cv’. B nBe MEpPHBIE KOJIOBI
BMeCTHUMOCTEIO 25,0 cvM® TIOMECTHIIM aTMKBOTHI TIO 10,0 em® sToro pacTBOpa, B OAHY W3 HHUX
n00aBUIIM CTaHIAPTHBIN pacTBop, copepxkamuii 0,20 me ThTaHa, 3aTeM B 00€ KOJOBI 00BN
H;0; n H3PO4 u pa3baBuid A0 METKU JAUCTUIUIMPOBAHHOHN Bojoii. Ompenenute MaccoBYIO
MaccoByto 10110 (%) TUTaHa B CTajM, €CJIU IPU U3MEPEHUH ONTUYECKOM IJIOTHOCTU PacTBOPOB
noJryueHsl cienytomue pe3ynbratsl A, = 0,13; A.+0n =0,19.

5. Beauciute MOJISpHYIO pedpakiuio pacTBOpa, COAEPIKaIIEero 45 2 TIIF0K03bI Cot1,05
B 720 2 BOJIbI, €ci MOJIIpHAas pedpakius TIoKo3sl 6,32, a MoJigpHas pedpakius Boabl 5,64.

6. Beruucnuth MoisipHyto pedpakuuio 35%-HOro pactBopa YKCYCHOH KHCIIOTBI, €CIH
MoJIsipHas pedpakius yKCycHou kucioTsl 12,93, a MonspHas pedpakuus Boasl 5,64.

7. Ilpu n3Mepennu Ha pePpakToMeTpe ObUTA HAWIEHBI 3HAUCHUS TTOKA3aTeNs TPEIIOMIICHUS

N nokasarens mpenommenns crexna mpusmel N W mpenenbHOro yria oTkioHeHmss &
Onpenenuts napameTp, 0003Ha4eHHBIN yepe3 X.

BemectBo n N o
Cepoyriepon 1,6182 X 62°44°
Bpomben3on X 1,5688 48°36°

33[{3‘-11/[ Imo TemMe: «3.J1e1chongnqec1me METOAbI UCCJICAOBAHUNA)

1. Ucxomuelii pacTBOp XIJIOPOBOJOPOAHON KHUCIOTHI oO0bemoM 25,0 on’ pazbaBuin
JTUCTHIUIMPOBaHHOM Boson 10 100,0 o’ u MOJTYYIJIA aHATU3UpyeMblid pacTBop. Otobpanu 20,0
cm® 9TOrO pacTBopa, MPOBEIN €r0 NOTEHIIMOMETpUYECKOe TUTpoBanue cranaaptHem 0,1000 M
pacTBOPOM THIIPOKCHJA HATpUsA W TONY4YWIH cieayromue pesyiabratel (V' — o0bem
MpUOaBICHHOTO 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

Onpenenure MOJSPHYIO KOHIEHTPAIMIO XJIOPOBOAOPOJHOM KHUCIOTHI B aHAJIU3UPYEMOM
pactBope TpadUYeCKUMU METOJaMU [0 BCEM YETBhIPEM KPHUBBIM IOTEHIIMOMETPHUYECKOTO
TUTPOBAHUS.



2. HaBecky uBetHoro cruiaBa maccoil 1,4420 2 pacTBOPWIM W IyTEM DSJIEKTPOJIM3A MPHU
nocrosHHOM cuiie Toka 0,150 4 3a 50 mun BBIIECIMIN IOJHOCTBIO HA KAaTOJE MEIb U Ha aHOJIC
ceunenl B Buje PhO,. Onpeaenure MacCOBYIO JI0OJIF0 MEIM M CBHMHIIA B CILIABE, €CJIM BBIXOJ 110
ToKy coctaisiia 100 %.

3. B 50,0 cx® pactBopa, comepxamero cienst Pb(Il), morpysuin cBHHEL-CENEKTHBHbIHA
3IIEKTPOJ, MOTEHIHAN KOTOPOro mpuHsit 3Hadenue 0,471 B. Iocie no6asku 5,0 ca® 0,0200 M
pacteopa Pb (I1) motermuan cran pasen 0,449 B. Uemy paBHA KOHLEHTpALWMs (M016/0M°) HOHOB
ceuHma (Il) B pactBope?

4. B pactBope o6bemom 25,0 ¢M® C HeH3BECTHBIM coaepxanueM noHoB mea (1) morenunan
Cu - cenexTuBHOTO dIekTpona mpu 25 °C paser 190 mB. Ilocie go6asku 0,50 e’ 0,1500 M
pacteopa Cu?* on BeIpoc 110 208 MB. MI3BeCTHO, YTO KPYTU3HA SIEKTPOLHON (YHKLMHU HIEKTPoOIa
Ha 3 mB Hwke Teopetrueckoit. Ckosibko me menu (1) conepxutcs B pactBope? MossipHas Macca
Menu — 63,55 e/mons.

5. Jlns ompeneneHus HOHOB Kallusi COCTaBUJIM T'aJIbBAHUYECKYIO IIEMb U3 WHIUKATOPHOTO
KaJIU-CENIEKTUBHOTO 3JIEKTPOAa U XJIOPCEpeOpsSHOro 3iekTpoAa cpaBHeHus, uaMepuin DJ[C
CTaHJapPTHBIX PACTBOPOB C U3BECTHOM KOHIEHTpAlMEll MOHOB KajHs W TMOJIYYHIIU CIEAYIOIIIe
pE3yIbTaThI:

C(NOg), | 0,0001 0,001 0,01 0,1
M
SHAC, mB | -60,0 -7,0 46,0 100,0

Hagecky o6pa3siia maccoii 0,2000 e, copeprxariero Kajaui, paCTBOPHIN B BOJE U 00bEM JJOBEJIH JI0
100,0 ¢a®. B Tex ke yCIOBHSIX, 9TO M JUIsi CTAHAAPTHBIX PacTBOpoB, mamepiin DJIC memn c
aHAJIM3UPYEeMBbIM pacTBOpOM U Hamu ee paBHod 60,0 mB. Onpenenure METOAOM
rpagyrupoBOYHOrO rpaduka MacCcoBYIO JI0JII0 HOHOB Kajus B 00pasiie.

6. Obpasern criaBa coaep:kut okoyio 8 % cBuHIa. Kakyro HaBecKy crjiaBa HEOOXOIUMO
B34ATBh JJIAA ONPEACIICHUA €TI0 SJICKTPOTrPaBUMCTPHICCKUM METOI0M, YUUTBIBAsA, UYTO MacCa OoCaJgKa
Ha aHOJIe JOJDKHA cocTaBisTh okono 0,2 e. IlpuBeanTe cXeMbl MPOIECCOB, MPOTEKAIONINX HA
KaTo/ie U aHOJIe, MOHHBIC U MOJIEKYIISIPHbIC YPAaBHEHUS DJIEKTPOIIM3a PAcTBOpPa HUTpATa CBUHIIA.

7. IIpu >neKTporpaBUMETPUUECKOM OTNpPEIeNIEHUU CBUHIIA B py/ie Ui IPOBE/ICHUS aHAIIN3a
B3aTa HaBecka 0,6280 2. Macca anoma no snextponm3a 11,8492 2, mocne snekTponusa
uccneayemoro pactsopa 12,1086 2. Berunciure mpoueHTHOE coaep)kaHue CBMHIA B oOpasie
pyasl. IlpuBeaure cxembl MpOLECCOB, MNPOTEKAIOUIMX Ha KaTOAE€ M aHOAE, HOHHOE U
MOJIEKYJISIPHOE YPaBHEHMSI pEaKLUI JIEKTPOJIN3A.

8. [Ins psiga cTaHIapTHBIX PACTBOPOB YKCYCHOW KUCIOTHI MOJYYEHBI CICAYIONINE

3HAYCHUA y,[[CHBHOﬁ SJICKTPOMIPOBOAHOCTHU:
CicHsc00M)  son/n 0,083 [042 [083 [1,25 | 1,67

& ,CM cM- 1,75 |0,73 [ 0,45 0,32 | 0,24




[Toctpouth rpaduk U HAUTH TUTP KUCIIOTHI, €CITH YAeIbHast SJIEKTPOITPOBOIHOCTH paBHA
1
1,00 Cm- cm .

9. IIpu TutpoBanuu pacteopa BaCl, 0,2000 v H,SO,4 monmy4miu qaHHbIE 10 HIKaJe
npuodopa:

Vinson o |20 |40 |60 [80 [100

[Toxa3anus 62,0 43,0 29,5 22,0 19,2
pubdopa

[TocTpouTh KPUBYIO TUTPOBAHUS U onpeaeanth conepxanue BaCl, (r) B uccienyemom
pacTBope.

10. Onpenenuts yaenbHYIO AJIEKTPOIPOBOIHOCTH PACTBOPA CYIb(aTa KaJlus, €CIIH €ro
conpotusiienue 2,5 OMm, IIoaab 3MEeKTPOA0B 5 cM*, paccTossHue Mex 1y Humu 0,75 cM.

3apaum no Teme: «Xpomarorpaguyeckue MeTOIbl HCCIETOBAHU)

1. Ilpu ompeneneHuu 3TUIOBOIO CIIMPTAa METOJOM ra3oBOM Xpomarorpaduu HU3MEpUIIH
BBICOTY ITMKOB B 3aBUCUMOCTH OT MacCChl CIIMPTa U MOJYYHIIN CIEAYIOIINE JaHHBIE:

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

h, mm 18 37 48 66 83

Hnst 0,02 2 uccnenyeMoro pactTBopa MoJIydeH MUK BBICOTON 57 mm. BIUUCIUTE MacCOBYIO
10310 (%) STUIIOBOTO CIIUPTA.

2. PeaknimoHHYIO cMech Tociie HUTpoBaHus 15,26 2 Tonyona npoaHaaIn3upoBaId METOJIOM
ra30XUJAKOCTHOW XpomaTorpaduu ¢ npuMenenuem 1,09 2 3TuinbeH301a B Ka4eCTBE BHYTPEHHETO
crangapra. OnpesennTe MacCoBYIO JIOJIFO HETPOPEArHPOBABIIETO TOTYOJIA, €CIIU IJIONIA/IN ITHKOB
TOyosia W HTWiOeH30jla Ha Xxpomarorpamme paBHbl 108 u 158 MM?  COOTBETCTBEHHO.
[TonnpaBouHbIi K03pPuumeHT g Tomyona paseH 0,79.

3. K 50 ¢u® 0,05 # pacrBopa CA(NOs), mpuGasuwmn 3 2 xarnonuta 8 H-popme. ITocie
YCTaHOBJICHUS] PaBHOBECHs KOHIIEHTpauus yMmeHbimmiaack 10 0,003 MO/OM°. Onpenenutsb
0OMEHHYIO €eMKOCTh (MMOJ1b/2) KATAOHUTA.

4. Paccunrtath MaccoByto 10110 (%) KOMITOHEHTOB ra30BOM CMECH TIO CIIEAYIOIINM JIAHHBIM,
MOJTYYeHHBIM METOJIOM Ta30BOM XpoMatorpaduu:

Kommnonenr | benszon | Tomyon | Otunbenzon | Kymon
S, mm” 20,6 22,9 30,5 16,7
k 0,78 0,79 0,82 0,84

5. PeaknumoHHyI0O Maccy TOCJ€ HHTPOBAaHHUS TOJNyOJia IMPOAHATM3UPOBAIH METOJIOM
ra30’KUJAKOCTHOM XpoMmaTorpaguu C NPUMEHEHHEM STWIOSH30Jla B KadyeCTBE BHYTPEHHETO
crangapra. OnpeaenuTs MaccoByo 100 (%) HempopearnpoBaBLIETo TOIYoJIa M0 CIETyOIUM
HKCIIEPUMEHTAIBHBIM JJAHHBIM:



BSﬂTOQ e STonyonav k S3THH6CH30J’I3! k
mTonyona m3TI/IJ'I6eH3OJ'Ia MMZ MMZ
12,75 1,25 307 | 1,01 | 352 | 1,02

6. UyBCTBUTEIBHOCTh JETEKTOpa Xpomarorpada K o—, mM— U N—KCUIIOJIAM MPAKTUYECKH
onuHakoBa. Paccuntath MaccoByro a0i0 (%) KaKJOro M3 HUX B CMECH, €CIM MapaMeTpbl UX

XpoMaTorpapuuecKux MUKOB CIEAYIOLIUE:

Bricora nuka, [[Iupuna nuka y
BemectBo
MM OCHOBaHHUS, MM
0 — KCHJIOJ 70 12
M — KCHJIOJI 95 15
N — KCUJIOJI 38 17

7. Paccuutarh MacCOBYIO JIOJI0 KOMIIOHEHTOB I'a30BOM CMECH 110 CIAEAYIOLIUM JaHHBIM
XpoMmaTorpauueckoro aHamusza:

|k OtaH [Iponan byran [lenTan
S, am® 5 7 5 4
k 0,60 0,77 1,00 1,11




ITPUJIOKEHHUE 2

7. OHeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn

HpOMe)KYTO‘-IHaSI arrecrtanusd HUMCECT 1LCJIbIO OINPCACINTL CTCIICHb JOCTUIKCHUA
3aITAaHUPOBAHHBIX PE3YJIBTATOB O0YUSHHS 110 KKION NUCIHUILTHHE (MOIYIIO) 3a ONpeIeIICHHBIN
nepuoJ1 00y4yeHusl.

a) [lnanupyemble pe3y/abTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:



Konx nnaukaropa

Nuaukarop qocTuxReHUst
KOMIIEHCAIUU

OneHouHble CpeacTBa

OIIK-1 Cnocoben IIPUMEHATh ECTCCTBCHHOHAYYHBIC 1 DKOHOMUYCCKHUE 3HAHUA ITPU PCILICHUN HpO(l)eCCI/IOHaJ'IBHBIX 3aJa4 B obnacTu TOBApPOBCACHUA,

OIlK-1.1 crosib3yeT OCHOBHBIE TTOJIOKEHUS Teopemuueckue éonpocol
1 METOJIbl PJKOHOMUYECKUX HaYK;
OCHOBHBIC TTOHSITHS H METO/IbI 1. MeTo1bl aHATUTHYECKON XUMUU
CCTECTBEHHOHAYYHBIX JTUCIUILUINH B 2. KauecTseHHbli ananms
3. KonnuecTBeHHbIN aHANN3
00BbeMe, HEOOXOTMMOM JIJIS -
. 4. TuTpumMeTpUYecKuil aHaIN3
PO EeCCHOHAIBHON JEATETHLHOCTH; .
5. I'paBuMeTpHueckuii ananus
Hay4HbIE OCHOBBI PU3HYECKHX, 6. CymHocTh (POTOMETPUYECKOTO METO/IA aHAJIN3A.
XMMHYCCKHX, PU3UKO- XUMUYCCKUX | 7, CymHocTh pepakTOMETPUIECKOI0 METO/1a aHAIK3a.
1 OMOJIOTMYECKUX METOIOB IS 8. CylIHOCTb 3JIEKTPOTPaBUMETPUUECKOTO aHAJK3a.
OLICHKU mokazaresiell KadecTBa u 0. CYH_IHOCTB IMOTCHIHUOMCTPHUUYCCKOI'O aHaJIn3a.
5e30MACHOCTH TIOTPEOHTENBCKIX 10. CymHOCTh KOHIYKTOMETPHUYIECKOTO METO/1a aHAIIH3A.
11. CymnocTs XpoMatorpadudeckoro aHaau3a.
TOBapOB
12.
OIlK-1.2 [Iprmenser skoHoMuueckue 3Hanuss|  Ilpumepnvie npakmuueckue 3a0anua:

UIsT aHaJM3a COLMATbHO 3HAYMMBIX
MpoOJeM | TPOIECCOB, PEIICHUS
COLIMAJIBHBIX U TPO(eCCHOHATIBHBIX|
3a1ad; €CTECTBCHHOHAYYHBIC
METOAbI JJIA pemicHusd
TOBapOBEAHBIX 3a/ady; (husmueckue,
XUMHUYECKHE, PU3NKO-XUMUYECKUE Ul
OMOJIOTUYECKHE METO/IbI KaK]
WHCTPYMEHT  MpOoQecCHOHAIBHOMN
eI TCIIBHOCTH

1. U3 HaBecku TexHHYecKoro cyiabduaa Hatpus Maccoit 0,3000 r nmocie okucieHus cyiabpuaa I
cynbdara normyuanau 0,8250 r BaSO,. PaccuuTaiite MaccoBble O cepbl U Cynb(uaa HaTpus
CPaBHUTE UX C TEOPETUUYECKUM COACPIKAHUEM.

2. CKOIbKO MIJLTHIIUTPOB 96% pacTBOpa cepHOl KUCIOTHI (IMIII0THOCTHIO 1,84 r/MiT) HEOOX0AMMO
U1 npurotosiieHus 100 mun 0,5 H pacTBOpa KMCIOTHI? BeIUnCINTE TUTP ATOrO pacTBOPA.

3. HaBecky cramu 0,25 2 pactBopuiu, o0bem gosenu a0 50,0 er®. B nBe MEpHBIE KOJObI

BMECTHMOCTBIO 25,0 ¢’ moMectriny amukBotsl o 10,0 cx® otoro pacTBopa, B OJHY U3 HUX




Konx nnaukaropa

Nuaukarop qocTuxReHUst
KOMIIEHCAIUU

OneHouHble CpeacTBa

M0OaBWIIM CTaHJIAPTHBIM pacTBOp, coaepxariuii 0,20 me TuTaHa, 3aTeM B 00€ KOJIOBI JOOABHIIH
H,0, u H3PO4 v paz0aBwiid O METKU JUCTHIUIMPOBAHHOM BOJ0M. Omnpenenure MacCoBYIO
MaccoByIo 1010 (%) TUTaHA B CTaJIM, €CJIM MPU U3MEPEHUHU ONTHYECKOHN IUIOTHOCTH PAaCTBOPOB
moJtydeHsl cieaytomue pe3ynbrarsl A, = 0,13; A, +cn =0,19.

4. Ilpu >7MeKTpOrpaBUMETPUYECKOM OIpEAeICHUN CBHUHIIA B pyae AJA IPOBEICHHS aHaIn3a
B3aTa HaBecka 0,6280 o. Macca aHoma g0 anekTtponusza 11,8492 2, mocie 3aeKTposu3a)
mcciexyemoro pactsopa 12,1086 2. Beramcnure mpoueHTHOE conepKaHHe CBUHIIA B 00pasie
pynbl. [lpuBenuTe CcXxeMbl MPOLECCOB, MPOTEKAIOIMIMX HA KaTole W aHOJEe, HOHHOE W
MOJICKYJIIPHOE YPABHEHUS PEAKIIUN IEKTPOIIU3A.

5. /{5t psioa cmanOapmusix pacmeopos YKCYCHOU KUCIOMbl NOLYYEHbl CLe0YIouue 3HAYeHUs
yOenbHOlU 91eKmpOonpo8oOHOCU

0,083 [ 0,42 (0,83 | 1,25 1,67

C(CH3C00H ),

MOJb/T

&,Cm cM’ 1,75 0,73 | 0,45 | 0,32 0,24

[Toctpouts rpaduk ¥ HAUTU TUTP KUCIOTHI, €CIIU yaETbHASI SJIEKTPOIPOBOAHOCTH paBHA
1,00 Cwm- em .

6. K 50 c¢m® 0,05 1 pacropa Cd(NOs), npubasman 3 o karnomura B H—popme. Ilocie
YCTAaHOBJICHUSI pPaBHOBECHsI KOHIIEHTpanusa yMenbmmiack 1o (0,003 MO/OM’. Onpenenutpb
0OMEHHYI0 €MKOCTb (MMO/1b/2) KATHOHUTA

OI1K-1.3

Brioupaer
COLIMATbHO-9KOHOMHUYECKHE METO/Ib]

Ilpumepnvie npakmuueckue 3a0anusa u3 npogeccuonanbHol odnacmu:

1. Ilna ompeneneHus HATpusi B MOJIOKE S eM® ero pazbaBmin B MepHOU kosbe Ha 100 oM’

UIsT aHalM3a TEHIEHIUH pa3BUTHS
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COBPEMEHHOTO OOIIECTBa; METOJIb]

(hOTOMETPHUYECKUM METOJIOM MPOAHAIM3UPOBATM €ro W JiBa CTAaHAAPTHBIX pacTBopa. B

OLICHKH KauecTBa TOBApOB;[pE3y/IbTaTe aHAIN3a ObUIN MTOJIY4EHBI CICTYIOLINE JaHHbIC:

(u3nueckumy, XUMUYECKUMH, . .

(U3UKO-XMUMUYECKUMHU C (Na’), mxr/cm 15 30 X
01OJIOTNYECKUMU MeTozaMAl™| A 42,5 705 61
AHAIN3a, MeTohamyl

WICHTU(QHUKAIIMA W BBIBJICHUAPACCUMTATh COACPIKaHUE HATPUS B MOJIOKE, (mr/m°)

(danbcuduKauy TOBapOB

2. 100 r cbIpa 030/11IH, TOTYYEHHYIO 30JTy PACTBOPUIIM B MEPHOM K0JI0€ BMECTUMOCTHIO 50 em®,
Batem 5 cm® MOJIYY€HHOT0 PacTBOpa NEPEHECTN B MEPHYIO KO0y BMECTUMOCTD 25 cM®, 10GaBHIH
MOJIMOAAT aMMOHHUS U BOJBI 0 METKH M U3MEPHIIN ONTUYECKYIO MJIOTHOCTH MPH JIJTMHE BOJIHBI
360 M B ktoBere TonammHOM 10 mMM. Paccuurtats comepxanue ¢ocpopa B 100 r chipa, eciau
MOJIApHBIA K03 uimeHnT noriouieHust paseH 4800. a onTuyeckas MIOTHOCTh IMOJYYEHHOTO
pactBopa — 1,15.

3. Jlnst onipeneneHust MacCOBOM J0JIM caxapa B CUpOIle Obljia IPUTOTOBJIEHA CEPUS CTAaHAAPTHBIX|
[PAaCTBOPOB caxapo3bl M U3MEPEHBI UX MOKa3aTeNIN IPEJTOMIICHUS:

W, % 10 20 30 40 50

N 1,3513 1,3684 1,3880 1,4074 1,4262

Onpenenutb MaccoBYIO JIOJII0O caxapa B CHUPOIE, €CIM II0Ka3aTelb IPEJIOMIIEHHS IOCIIE
pa30aBiIeHMs €ro B J1Ba pa3a Obu1 paBeH 1,3782.

4. Paccuurarh MAaCCOBYIO JOJIFO MOHOB HATpHA B pPaCCOJIC, CCIIM NMOTCHUOUAJ WHAUKATOPHOI'O

HanHfI- CCJICKTUBHOI'O 3JICKTpOJa, I/ISMCpCHHHﬁ M0 OTHOIICHUIO HACBIIICHHOMY KaJIOMCIILHOMY]
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iextposy, pu 20°C paBen — 57,6 MB. ITnotHocTs paccorna 1,147 c/em”.

S. Jnis pa3aeneHus CMECH aMHHOKHUCIIOT METOI0OM OyMasKHOU Xpomarorpaduu ObUTH TOTYYEHBI
2 2 2

TpH MsITHA ¢ Twiomanaeio S; = 0,78 cM”, S; = 0,92 cm”, Sz = 0,54 cm”. mpolber maATeH paBeH

coorBercrBenno |1 =10,1, =13, I3=15cm.




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

[IpoMexxyTouHasi aTrTecTanusi MO JUCHMIUIMHE «AHanmuTudeckas xumus u DOXMA»
POBOJIUTCA B (hOPME 3aUeTa C OLCHKOM.

HOI[FOTOBKa K 3a4€TYy 3aK/IIF0YacTCA B UI3YUCHUHA U THlaTeHBHOﬁ npopa60TKe O6y‘IaI-OH_II/IMCX
yqe6Hor0 MaTrepuajia JUCHHUILIMHBI C Y4YCTOM y‘IC6HI/IKOB, y‘le6HHX HOCO6PIﬁ, JICKIIMOHHBIX H
MPAKTUYCCKUX SaHHTHﬁ, CIpYIIIMPOBAHHOM B BUJC KOHTPOJIbHBIX BOIIPOCOB.

IMoka3aTenu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— HA OLIEHKY «OTJIHYHO» — O0Oy4aroluiicsl OKa3bIBa€T BHICOKUI YPOBEHb C(POPMUPOBAHHOCTU
KOMIIETCHLIMM, T.€. 3HAHUE COBPEMEHHBIX TEOPUM M METOJOB TEOPETUYECKOIO U
SKCIEPUMEHTAIIBHOIO  HCCIENOBaHUA, YMEHHE IMPHUMEHATh IIOJIYYCHHBIE  PE3YJIbTaThl
UCCIICIOBAaHUM Ha TMpakTHKe, BJIAJCHUE HaBbIKaMU OOpabOTKM U HHTEPIPETHUPOBAHUSA
pe3yIbTaTOB SKCIIEPUMEHTA;

— Ha OLEHKY «Xopomo» — oOydaloluics [O0Ka3blBaeT CpEIHUNH  YypOBEHb
c(OpPMUPOBAHHOCTH KOMIETEHIIMM, T.€. 3HAHHE METOJOB aHalu3a BEIIeCTB U OOBEKTOB
OKpYKalomel Cpeapl, XUMUYECKOTO M (U3UKO-XMMHUYECKOTO aHallM3a BEIIECTB U OOBEKTOB
OKpYKaIOIllEW cpefbl, yMEHUE aHaJIU3UpOBaTh IIOJIYYCHHBIE PE3YJIbTAThl HKCIIEPUMEHTA,
BJIa/ICHNE HaBbIKaMH MaTeMaTH4eCcKoi 00paboTKU pe3yabTaTOB AKCIIEPUMEHTA;

— Ha OULEHKY «YyJOBJIETBOPUTEIbHO» — OOYyYalOIIMHCA MOKa3blBa€T IOPOTrOBBIA YpOBEHb
c(OpMHUPOBAHHOCTH KOMIETEHIIMH, T.€. 3HaHHE (PU3MUECKHUE MPUHIUIBI, JIe)Kallue B OCHOBE
JIeMCTBUSL COBPEMEHHBIX MPUOOPOB, CPENCTB H3MEPEHUS M KOHTPOJIS, yYMEHHE H3MepsTh
¢u3nyeckue BEIMYMH B PA3JIMUHBIX YCTPOMCTBAaX M TEXHOJOTHYECKHX IpoleccaX, BIaJCHUE
HaBbIKAMM HaBBIKAMHU TEOPETHUUECKOI0 UCCIIEOBAHNUS;

— Ha OLICHKY «HEYJOBJIETBOPUTEIBHO» — PE3yJIbTaT 00yueHHs] HE JOCTUTHYT, 00ydJaroluiics He

MOZKET IMOKAa3aTb 3HAHHUA HA YPOBHC BOCIIPOU3BCACHUS U 0OBSICHEHHS I/IH(I)OpMaI_[I/II/I, HC MOXKCT
MMOKa3aTb MHTCJUVICKTYAJIbHBIC HABBIKU PCIICHUS ITPOCTHIX 3a1a4.

«3a4TEeHOo» - 00ydaroluics JEMOHCTPUPYET MOPOTOBBIM YPOBEHb C(HOPMHPOBAHHOCTHU
KOMIIETEHIIMH: B XOJ€ KOHTPOJIBHBIX MEPONPHUATHNA JOMYCKAIOTCS OIIMOKH, MpPOSBISETCS
OTCYTCTBHE OT/AEIbHBIX 3HAHUI, YMEHHH, HABBIKOB, 00YYarOIINICS UCIIBITHIBAET 3HAUUTEIbHBIE
3aTpyJHEHUS TIPU ONIEPUPOBAHNU 3HAHUSMHU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALINN;

«HE 3a4TEHO» - 00yJaroIuiics He MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicCHeHUs! MH(OPMAIK, HE MOXKET MOKa3aTh MHTEJUIEKTyalbHbIe HABBIKM PEIIEHHs MPOCTHIX
3aj1ad.



