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AKT COI'JTIACOBAHMUMA
Ha METOJIMYECKHE PEKOMEH IAINH TI0 BBIMOJHEHHIO Ja00paTOPHBIX PadoT Mo
y4eOHOM TUCIUTUTMHE
«XuMHUYeCKre U (PU3UKO-XUMHYECKUE METOJIbI aHATIN3ay JIJIs CIIeIIUaTbHOCTH
22.02.03 JIuTeliHOE€ MPOU3BOICTBO YEPHBIX U IIBETHBIX METAJLIIOB,
pa3paboTaHHBIE MTperoaBaTesieM

HOxHO- Y panbckoro rocy1apcTBEHHOTO TEXHHUECKOTO KOJIJIEKA
[IIBapeBoit N.A.

Metoauyeckre pEKOMEHJIAllMM COCTAaBJIEHBI B COOTBETCTBUM C paboueit
porpaMMoil y4eOHOU AUCHUILIMHBI «XUMUYECKUE U (PU3UKO-XUMHUYECKHUE METOJIbI
aHaINn3ay.

Meroaudeckne peKoMeHAaIMy 10 BBIMOJHEHHIO JJA0OPAaTOPHBIX pabOT UMEIOT
CAMHYIO CTPYKTYpy: LI€Nii, OOIIME MOJIOKEHHS, X0l paldoThl, (opMy OTYeTa IO
pabote, CIipaBOYHbIE JaHHBIC, TUTEpaTypy. Temaruka paboT pazHooOpa3Ha. Tembl
paboT ompeaeneHbl, UCXOAS U3 JIOTUKH U3YYEHHUS TUCHUIUIMHBI « XUMHYECKHE U
GU3UKO-XMMHUYECKHE  METOJIbl  aHalM3a» W HaANpaBJIeHbl Ha  yriyOJieHue
TEOPETUYECKUX 3HAHUN U (POPMUPOBAHUE YMEHUH MPOBOJIUTH (PUIUKO-XUMUYECKUN
aHaJIu3 METAJUIOB U OLEHUBATh €ro pe3yJbTaTbl, HUCIOJb30BATh XHUMHUYECKHE,
GU3UKO-XMMHUYECKHE METOJAbl aHadn3a ChIPhS W TPOAYKTOB METALTYPTUU B
1a00paTOPHBIX paboTax ¢ UCHOJb30BAHUEM METOJANYECKUX YKa3aHUU.

Metoauyeckre pPEeKOMEHJIAMKU TI0 BBIMOJHEHHUIO JTA0OpaTOPHBIX pabOT Mo
TUCHUIUIMHE — «XUMHYecKkue ¢ (U3UKO-XMMUYECKHE  METOJIbl  aHaJIh3a»
COOTBETCTBYIOT  pabodeil  mporpamMmMe  y4eOHOM  JUCHMIUIMHBI W MOTYT
MCIIOJI30BAThCS B 00pa30BATEILHOM IIPOLIECCE.

Benymuii cieruanuct Ky3HeuHO-TuTeHoro auBu3nona «O00 UT3
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[IpaBuia TexHUKU O€30MACHOCTH MIPH BHIMIOJHEHUH JIA00OPATOPHBIX PabOT
[lepedens mabopaTOpHBIX paboOT
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MNOACHUTEJIBHASA 3AIINCKA

MeTonuueckre pPEeKOMEHJAIMK 0 BBIMOJHEHUIO JAa0OpPaTOPHBIX PaboT IIo
y4eOHOM JUCHMUIUIMHE «XUMHUYECKHE M (PU3UKO-XUMHUYECKHE METOJbl aHAJIN3a»
MpelHa3Ha4YeHbl UIsd  oOydamommxcs 1o crenuaibHoctr  22.02.03  JluteitHoe

IMPOU3BOACTBO YCPHBIX U IBCTHBIX MCTAJLJIOB 0azoBoi IIOATOTOBKH.

JlaGopaTopHble  3aHSATHUS  SABISIOTCS  B&XHBIM ~ DJIEMEHTOM  y4eOHOM
TUCIUTUIMHBL. B mporiecce BBITIONHEHUST JTabOpaTOpHBIX paboT, oOydaromuecs
OCBaMBAIOT METOJbI HMCCIACAOBAHMS, CHCTEMATH3UPYIOT M 3aKPEIUISIOT MOJyYCHHBIC
TEOPETUYECKUE 3HAHWS, PA3BUBAIOT WHTCIUICKTyallbHBIE W TMPOdeCcCHOHATbHBIC

yMeHus1, GOPMHUPYIOT AIEMEHTHI KOMIIETEHIIMM OyayIIX CIIEUATUCTOB.

Meronuueckue  pPEKOMEHJAMK  NpEeAHA3HAYEHbl ISl  OpraHu3aluu
BBITIOJIHEHUS J1TAa0OpaTOPHBIX pPaboOT MO y4eOHOW MUCIUIUIMHE «XHUMHYECKUE W

(1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IC MCTOJbI aHAJIN3a».

Paboueli mporpaMMoii yueOHON AUCIUIUIMHBI IPEAYCMOTPEHO BBIOIHEHHUE 6
nabopatopHbix pabotr (184), HampaBiIeHHBIX Ha (POPMHPOBAHUE I1EMEHMOB

Ce0yIoumuUx KOMnemeHyuii:

OK 1. [lonumaTh CyHmIHOCTh M COLMAIBHYH) 3HAUYUMOCTh CBOEH Oymylien

npodeccun, MPOsIBIATh K HEW YCTOWYMBBIN HHTEpEC.

OK 3. HpI/IHI/IMaTB pEeICHUA B CTAHAAPTHBIX M HCCTAHAAPTHBIX CHUTYyallUAX H

HCCTH 3a HUX OTBCTCTBCHHOCTD.

OK 4. OcymiecTBiaTh MOUCK M HMCIOJIB30BaHKE HWHGPOPMAIUK, HEOOXOIUMOM
JUTst 3 (PEKTUBHOTO BBIMOIHEHUS MPO(ECCHOHATBHBIX 33/]1a4, MPOPECCUOHAIBHOIO U

JJMYHOCTHOI'O pa3BUTHAL.

OK 6. Pabotatp B KOJJIEKTHBE U KOMaHJe, H(Q(EeKTUBHO 0OIWAThCA C

KOJIJIEraMu, PYKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 9. OpueHTHpOBaThCS B  YCJIOBUSAX YacTOW CMEHbl TEXHOJOTHA B

1po(heCcCUOHATILHON JEATENBHOCTH.



[IK 1.2. AHanu3upoBaTh CBOWCTBA M CTPYKTYpbl METAJJIOB U  CIUIABOB
JUIs1 U3TOTOBJICHUS OTJIUBOK.

[IK 2.1. OcymecTBisITh BXOOAHON KOHTPOJIb HCXOAHBIX MAaTEPUATIOB JTUTEUHOIO
IIPOU3BOJICTBA B COOTBETCTBUU C TEXHOJIOTMYECKUM IPOIECCOM (B TOM 4YHCIIE
C MCMOJIb30BAHUEM MUKPOIPOLECCOPHON TEXHUKH).

YMeHUl:

- IPOBOANUTh (DU3MKO-XMMHYECKUN aHalIW3 METAUIOB U OLIEHHWBATH €ro
pe3yJIbTaThI;

- UCIIOJIb30BaTh XHWMHUYECKHE, (PU3UKO-XMMHUYECKUE METOJbl aHajau3a
CBIPbSI M IPOJIYKTOB METAJUTYPIUH

000011IeHHE, CUCTEMATH3AIUI0, YIUIYOJIeHHe U 3aKpellJIeHue 3HAHUIL:

- METOJBl XUMHYECKOTO H (U3UKO-XHUMHUYECKOTO aHalW3a CBOWCTB U
CTPYKTYpPBI METAJUIOB U CIIJIABOB;
- TIPOIECCHl OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B3aMMOJCHCTBUS
METaJUIOB (CHIPHS), METAUNIMYECKHUX TTOPOIITKOB C Ta3aMU U APYTHMH BEIICCTBAMU;
Onucanue Kaxa0i 1a00paToOpHON pabOThI COACPIKUT HOMED, HA3BaHUE U
1enab padoThl, (OpMUPYEMBbIE B IPOIECCE BBIMOJHEHHUS Pa0OThl 3HAHUS,
YMEHHUSI, TEOPETHUYECKOE H3JI0KEHUE HEeOoO0XOAUMOoro wMarepuana (mpu
HEOOXOJMMOCTH TIPUMEpPHI BBIIIOJIHEHUS 3aJ[aHMii), OMUCAHHE alropuTMa

BBITIOJTHEHHUS Pa0OTHI.

Jlns mosrydeHus JOTOJIHUTEIIBHOM, OoJiee moapoOHONM HMH(pOpMAIUU TI0
OCHOBHBIM BOIIPOCaM YYCOHOW JUCIUIUIMHBI B KOHIIC METOIUYCCKUX
pEeKOMEHIAIi TPUBEACH MepeueHb NHHOPMAITMOHHBIX HCTOYHUKOB.

TpeboBanus Kk opopMIeHHIO OTUYETA

Kaxxmomy cTyaeHTy HEOOXOIUMO WUMETh TeTpaab JJIA JJa0OpaTOPHBIX paboT, B
KOTOPOH OMHCHIBAIOTCS BCE ATAIBI MPOBEACHHBIX MCCIICTOBAHUN:

- HOMEp M Ha3BaHUE PabOTHI;

- 11eJ1b pabOTHI;

- CYHIHOCTh MeToAa (paboThl);



- IEPEUYCHb PEAKTUBOB M 000PYI0BAHUS;
- KpaTKoe onucaHue paboThI ¢ MOACUYECTOM PE3yJIbTaTOB aHAIN3a;
- 001Ut BRIBOJI 10 paboTe.

K BbImogHEHHIO JTAOOPATOPHBIX PabOT CTYACHT MOXKET MNPUCTYNAaTh JIHIIb
1ociie TPeIBAPUTEIHLHOTO O3HAKOMJICHHSI C TEOpHeW MO JaHHOW TeMe, MPOBEpKe
3HAaHMM MpaBWJl 0E30MAaCHOCTH TpyAa HNpuU padoTe B XMMHUYECKOW JabopaTopuu U
OKa3aHHUU MEPBOM MTOMOIIY U POCIIUCHU B KYypHaJE M0 TEXHUKE 0€30MaCHOCTH.

[Tpu omeHke 1a0OpPaTOPHBIX PaOOT YUUTHIBAIOTCS TEXHHKA €€ BBITOJHEHUS,
BBITIOJIHEHUE TIPABUJI TEXHUKU 0€30MaCHOCTH, KaueCTBO 0(hOpMIICHHS 1a00paTOPHBIX
paboT, TOUHOCTH PE3yJILTATOB.

[IpoBoauTh nabopaTOpHBIE 3aHATHS IEI€CO00Pa3sHO B TMOPSAIKE H3yUCHUS

MpOrpaMMHOTr0 MaTepuaa.



HEPEYEHDb JABOPATOPHBIX PABOT

Ne ja6o- | Ne rembl | HazBanue 1ab6opaTopHoii padoThl Koua-Bo
paTopHO 4acoB
il padoThI

1 1.1. OcBoeHne MeETOJ0B pPabOThI C XUMHUYECKUMH 2
peaKTUBaMH U XUMUYECKON MOCYI0M

2 1.1. IIpoBeneHrE Ka4eCTBEHHBIX PEAKLUMHU KATUOHOB 2
nepBoii ananutuyecko rpynmnsl NH,, K, Mg**

3 1.1 [IpoBeneHNE KaueCTBEHHBIX PEAKIMHA KATHOHOB 2
BTOpOM aHANMTHYECKOM rpynmsl Ba*', Ca*

4 1.1. [IpoBeneHNE KaueCTBEHHBIX PEAKLINHA KaTHOHOB 4
TpeTheit aQHAJIUTUYECKOU
rpynnsl Zn® Al Fe* Fe’* Ni*",Co*".

5 1.2. Onpenenenue KpEMHUS B YyTyHE 4
IPaBUMETPUUYECKUM METOJIOM

6 1.3. IIpuroroBnenue u crangaptuzaumst 0,1 H 4
pacTBOpaA COJISTHOM KUCIIOTHI
Bcero 18




COILEPKXAHUE PABOT
JladbopaTopHnasi padora Ne 1

Tema: OcBoeHne MeTONOB pabdOTBl € XUMUYECKUMU pEaKTHBAMU U
XAMHUYECKON NTOCYIO0M.

Heab: OcBouTh METO/BI PAOOTHI C XUMUYECKUMHU PEAKTUBAMHU U XUMHUYECKOU
MOCYZI0M.

3HAHUA  (aKTyalnu3alus):KiIacCuPuKanus  XUMUYECKOM  TIOCYIBI,
MeTOIuKa pabOThl C XUMUYECKUMH PEaKTUBaAMU

YMEHUsI: KIacCU(PUIIUPOBATh XUMUYECKYIO MOCY/y, OCBOUTH METOJIUKY
paboOThl C XUMUYECKUMH PEAKTUBAMU

PeakTuBbl: pactBOp cyabspara meau (1), pactBop xjmopuaa HaTpHsL.

O6opynoBanme: I[IpoOupku, KOHHMYECKass W  IUIOCKOJOHHAs  KOJIOHI,
XUMUYECKUN CTakaH, BOPOHKA, CTEKJISIHHAs Majouyka, TUTeNb, dapdopoBas yalika,
MUIETKa, OI0peTKa, MEPHBIN HWIMHAP, TOPETKA, CyX0€e roprouee, CIIMYKH.

Xoxa padoThI:

OmnpiT 1. Unentudukaims XuMUIeCKON IOCY/IBI.

Bam nipencraBiieHO HECKOJIBKO 00pa3IioB XUMHYECKOH J1a00paTOPHOM IMOCY/IBI.
Onpenenute COOTBETCTBUE  HA3BaHWUW  BUJOB  JIaOOpAaTOpPHOW  TOCYIbl U
MpeACTaBICHHBIX 00pa3IloB, OMUPAsCh HA MEPEUEHb:MPOOUpPKA, KOHUYECKAs KOjoa,
MJIOCKOJTIOHHAsT KOJI0a, XUMUYECKUA CTaKaH, BOPOHKA, CTEKIITHHAS TAJIOYKa, TUTEIIb,
dapdopoBas yanika, TuneTka, OI0peTKa, MEPHbIA HUITUHIP.

OmnpiT 2 PaboTa ¢ MEpHOW MOCYA0M.

[Ipy momMomu MepHOTO IWIMHIpa oTMephTe 20MJ pacTBopa cyibbara Meau
(IT) m 10 M pactBOpa xJyopuaa Hatpus. [Ipu usmepenun odpaTure BHUMaHUE Ha TO,
YTO MEPHBIE MPUOOPHI TOJDKHBI HAXOJUTHCS CTPOTO B BEPTUKAIHHOM ITOJOKEHUH, a
YPOBEHb XKHUIKOCTM — Ha YpPOBHE Ia3. Takxke cieayer IOMHUTb, YTO TIpaHHIA
o0b€Ma OKpalIEeHHOTO pacTBOpa OIpeAeNseTcss IO BEpXHEMY MEHHUCKY, a
HEOKPAILIEHHOT0 M0 — HUKHEMY. 3apUCylTe BEpXHUU M HUKHUUA MEHUCK B MEPHOM

MUIMHAPC C OKPAICHHBIM U HCOKPAIICHHBIM PaCTBOPOM.

OmnbiT 3 O6paboTKa CTEKASHHBIX TPYOOK
9



[Ipu npoBeaeHUH HCCIEAOBAHUMN, CBA3AHHBIX C IMOJyYEHHEM U COOMpaHUEM
ra3oB MCIOJb3YIOT M30THYTHIE CTEKIISIHHbIE TPYOKH, KOTOpbIE HM3rOTaBIMBAIOT M3
OpsMBIX TPyOOK HENOCPEACTBEHHO B Jsaboparopuu. M3rotoBbTe CTEKIISHHYIO
TpyOKy, U30THYTYI0 1o yriaoM 90 rpaaycoB, mob3ysck HHCTpyKuuen. MHcTpykus:
TpyOKy MOMECTUTh B CaMyIO0 TOpSUYI0 4YacTh IUIAMEHH (BEPXHSAS TPEThsl 4acTh),
NIPUAEPAKUBATH JIEBOW PYKOW M Bpalath TpyOKy HajibliaMu IpaBoil pyku. biaronaps
3TOMy TpyOka paBHOMepHO HarpeBaercs. Korma cTekiao pasMmsrdyurcss — 93TO
OLLYIIAETCS IO CaMONPOU3BOJbHOMY M3TMOaHUIO0 TPYOKH, €€ CrubaroT 0 HYXHOTrO
yria | 3areM oxJaxzaator. llepeuucnure 3Tanbl M3rOTOBJIEHHS H30THYTOU
CTEKJISTHHOM TpyOKH.

CocraBbTe OTYET MO PadOTE U CAENIANTE BHIBOJ.

JlaGoparopHnasi pabGora Ne 2

Tema: [IpoBeneHMEKAYECTBEHHBIX PEAKIMN KATHOHOB IIEPBOM aHATUTUYECKOU
rpynnsl NH,, K, Mg*

Heanb: HayuuTbcss NMpoBOIUTH KAadyeCTBEHHBIE PEAKIIMM KAaTHUOHOB IMEPBOM
AHAJIMNTUYECKOU TPYIIIIHI.

3HAHMA (aKTyaJId3alus):[epBasi aHAJTUTUYECKAs TPyIla KATHOHOB

YMeHMSI: TPOBOJUTHKAYECTBEHHBIE PEAKIMU KAaTUOHOB  TMEPBOM
AHAJIUTUYECKOU IPYIIIIBI

PeaktuBbi: NaOH(10-20% Boansiii pactBop);Na,CO;mmuK,COs (rp); NaHPO4
(pactBop);HCI (2M pactBop),NH,OH (2M pactBop),Na;[ Co(NO)s].

OOopynoBanme: MpPOOHMPKH, INTATUB, MUIETKA, JEp’KaTelb, TOpelika, CyXoe
roprouee, CIMYKU, MHAUKATOpHAs JaKMycoBasi Oymara.

Xoxa paboTsi:
1. KauyecTBeHHas peakiins KatnoHoB ammonust (NHs')

B mpobupky momectute 3-5 Kamenb pacTBopa, coaepskaiiero katnonsl (NHs") m
nobaBpTe 3-5 kamenb pactBopa NaOH. Harpeiite, oOpatute BHUMaHWE Ha 3amax,

BHECUTE B MAPbI KyCOUYEK BJIAXKHON YHUBEPCAbHON MHANKATOpHOM Oymaru. Hanuuue

10



katuonsl (NH.") ompenenstioT 1o 3amaxy aMMuaka WM H3MCHEHHIO IIBeTa

JAaKMYCOBOM Oymaru.
2. KayecTBeHHAas peakiysa KAaTHOHOB KAJIUS (K9

B npoOupky momectute 3-5 kamenb pacTBopa, cojepxkaiiero karnonsl (K') u
no0aBbTe 2-3 karmmu pacTBopa rekcanutpokoodansrara (I111) natpust Nas[Co(NO,)¢]. B
MPUCYTCTBUM MOHOB Kajus Bbinaaaet xkenTbiil ocafokKoNa3[Co(NO»)s].

Jlpyrum BapuaHTOM OMpEJEICHUS] KAaTHUOHOB Kallusg SIBJISICTCS OKpalllMBaHUE
mwiamMeHu. Jleryune conum kanus (Hampumep, XJIOpUJl Kallvs) OKpAIIMBAIOT TIIams
TOPEJIKU B 0JIeTHO-(UOJICTOBBIH IIBET.

3. KadecTBeHHas peakiius KAaTUOHOB MarHus (Mg%)

B npoOupky nomecTure 3-5 Kamelb pacTBOpa, coaepkaniero karuousl (Mg*") u
nobaBeTe 5 Kamenb pactBopa HCI, 2 xamum pactBopa NaHPOs wu mnpu
nepememrBanuu 106asisitoT pactBop NH4OH no mosiBnenust 3amaxa ammuaka. B
MPUCYTCTBUHM MOHOB MarHus BbINaaaeT Oenbiid kpuctaumueckuii ocagqok MgNH4PO,

CocraBbTe OTYET MO paboTe W ciAelaiiTe BbIBOJA. B oTuere MOMKHBI OBITH

H3JI0’KCHBI ITPU3HAKW 1 YPAaBHCHUSA IMPOBCACHHBIX KaYCCTBCHHBIX peaKHHﬁ.

JlaGoparopHuasi pa6ora Ne 3

Tema: IIpoBeneHnEe KaUECTBEHHBIX PEAKIIUA KATUOHOB BTOPOW aHAJTIUTHYECKOU
rpymmsl Ba®', Ca*

Henab: HayuuTbcss mpoBOAWTH KAadeCTBEHHBIE PEAKIUMM KATHOHOB BTOPOU
AQHAJUTUYECKOU TPYTIIIBI.

3HAHUA (aKTyalu3allKsl):BTOpas aHAIMTHYECKas TpyIra KaTHOHOB

YMEHHUsI: TPOBOJUTh KAYECTBEHHBbIE pEaKUUU KAaTHUOHOB BTOPOM
AHAJINTUYECKOU TPYIIIIbI

Peaktusbl: xpomar kanus K,CrO4 (pactBop), anierat Hatpusit CH;COONa (1M
pacTtBop);cepHast kucimora H,SO, (2ZM pactBop), rekcammanodeppar (II) xamms
Ku[Fe(CN)s] (pactBop), xnopua ammonust NH4Cl (pactBop).

OOopynoBanme: NpoOMPKH, IUTATUB, NMUIETKA, JEp)KaTelb, TOpeliKa, CyXoe
roproyee, Cu4Ky.

Xoa padoThI:
11



1. KadecTBeHHas peakiius KaTHOHOB Oapus Ba**

1.1 B npoGupky nomecture 1-2 Kamiu pacTBoOpa, COAEPIKAIIEr0o KaTHOHbI Ba®" n
nob6asbTe 2-3 Kamnu pactBopa amerata HaTpuss CH3;COONa u 1-2 kammum
pactBopa xpomara kanust K,CrOs B mpucyrcTBum noHoB Oapusi oOpasyercs
KEJTBIN 0CaJIOK XpoMara Oapusl.

1.2 B npoGupKy moMectute 2-3 Kaljld PacTBOPa, COAEPIKAIIEr0 KaTHOHBI Ba* n
n00aBbTe 2-3 Karulv pacTBOpa CEpHOM KUCIOTHL. B mpucyTcTBUM HOHOB Oapus
oOpa3zyeTcst 6elblil KpUCTAITMYECKUNA 0CaIoK cyib(ara oapus.

2. KauecTBeHHas peakiys KaTHOHOB Kanbius Ca’’

B mpoOupky momectutre 2-3  KamwiM  pacTBOpa,  COJAEPIXKAIIETO
katuoneICa’"  no6assTe 4-Skanensrexcanmanodeppara(ll)kamus Ks[Fe(CN)g], 2-
3 KamiM pacTBopa XJIopuAa aMMOHUS U Harpeurte. [lomyTHEeHHE WM TOSIBIEHUE
KPUCTAJNIMYECKOTO OCaJKa YKa3bIBAET HA MPUCYTCTBUE MOHOB KaJIbILIMSL.

CocraBbTe OTYET MO paboTe W ciAenaiiTe BbIBOJA. B oTuere MOMKHBI OBITH

H3JIOKCHBI IIPU3HAKU U YPABHCHUA IIPOBCACHHBIX KAYCCTBCHHBIX peaKIJ;I/If/’I.

JlabopaTopHasi padora Ne 4

Tema: IIpoBeneHue  KayeCTBEHHBIX  PEAaKUUM  KAaTUOHOB  TPEThEU
aHanuTUdecKoi rpynmsl Zn® AP Fe*" Fe’* Ni*",Co*".

Heab: HayunTbcs NpPOBOAWTH KAYECTBEHHBIE PEAKIUMUA KATHOHOB TPETHEU
AHAJINTUYECKOU IPYIIIIBIL.

3HAHMA (aKTyaJlu3alus): TPEThs aHATUTHYECKAs IPyMa KaTHOHOB

YMEHMSI: TIPOBOJHWTh KAUECTBEHHBIE PEAKIMU KATHOHOB TPEThEN
AHAJTUTUYECKOU TPYTIIIBI

PeaktuBbi: NaOH (2M pactBop), HCl (pactBOop), rexcanmanodeppar (II)
kamuss Ky Fe(CN)s] (pactBop), rekcammanodeppar (III) kamus  K;[Fe(CN)s]
(pacTBOp),KOHLIEHTPUPOBAHHBIA PACTBOP aMMHAKA.

O6opynoBanme: poOUpKH, IITATUB, MUIIETKA, JEPKATellb, TOPEJIKA, CyXOe
roproyee, Clu4Ky.

Xoxa padoThi:
12



13+

1. KayecTBeHHas peakiius KAaTUOHOB allOMUHUS A

B npoOupKy moMecTure 5-6 Kaluld pacTBOpa, COAEpKalero KatnoHeAlY u
no0aBbTe 5-6 KamM pacTBOpa TUAPOKCHIA HATpus 10 oO0pa3oBaHusi Oenoro
CTYJIEHUCTOTO OcCajJKa rujpokcuna amoMunus. CoaepKuMoe MpOOUPKU pa3liesiuTe
MOIoJIaM; B OJHY HPOOUPKY J100aBBTE COJIIHYIO KHCJIOTY, B JPYTyIO THUIPOKCH]
HaTpus. OcaioKk pacTBOPSIETCS U B KUCJIOTE U B IICJIOYH.

2. KauecTBeHHAas peakiys KATHOHOB IUHKAZn>"

B npoOupKy moMecTuTe 5-6 Kallm pacTBOPa, COJAECPKALIEro KaTHOHBIZN™', u
no0aBbTe 3-4 Karu pacTBOpa THAPOKCUIA HATPUS 0 00pa3oBaHUs OEIOT0 oOcajka
rupokcuaa nuHka. CouepkumMoe MpoOUPKU Pa3esuTe MOomnojaaM; B OJHY MPOOUPKY
N00aBbTE CONSTHYIO KUCJIOTY, B APYTYIO TUApOoKcua Hatpusa. Ocaiok pacTBOpSETCS U
B KUCJIOTE U B IIECJIOYH.

3. KauecTBenHas peakuus kaTuoHoB xenesa (I1)Fe*'

Peakuuio mpoBoAST KanelbHBIM METOJOM Ha (uibTpoBaibHOU Oymare. Ha
Oymary HaHeCUTe KaIUIl0 pacTBOPa, COAEPKALIEro MOHBI Fe*', MOIKHCIAIOT
PacTBOPOM COJITHOM KHCJIOTBI, 3aT€M B IIEHTp OOpa3oBaBIIErocs IsITHA HAHOCST
karutto pactBopa rekcarmanodeppara(lll)kamus K;[Fe(CN)q]. B mpucyrcTBun noHoB
Fe*’o0pasyercs cuHuii ocamok (TypHOyneBas cuub). OcaloK HEpacTBOPUM B
KHCJIOTax, HO pa3jaraercs mejouaMu ¢ o0pa3oBaHueM ruapokcuaoB xene3a (1Iulll).

4. KauecTBeHHas peakuus KaTnoHoB xenesa (11) Fe’”

Peakuuro mpoBoAST KaneilbHBIM METOJ0M Ha (GuibTpoBaibHOU Oymare. Ha
Oymary HaHECHUTE KAl pacTBOpa, COJEpIKAIlero MoHel Fe’', kammo pacTtBopa
COJISIHOM KUCJIOTHI M Karuto pactBopa rekcanuanodeppara (II) kamus Ks[Fe(CN)g].
B npucyrcreuu nonos Fe’" o6pasyercs cunee maTHO Ha Gymare.

5. KauecTBeHHas peakiys KATUOHOB HUKeNs Ni*'

B npobupky nmomecture 3-4 Kamim pacTBopa, COAEPIKAIIEro KaTHOHbI Ni*',

u 100aBbTe 2-3 KaruiM pacTBOpa rUAPOKCUIA HaTpusi. Boinanenue OjeqHO-3€IE€HOTr0
OCajKa CBHAETENLCTBYET O NPHUCYTCTBMM MOHOB Ni*'. Jlo6aBbTe 2-3 Karum
KOHIICHTPUPOBAHHOTO amMMHuaka. PacTBopeHue ocajka W MOSIBJICHUE CUHEH OKpacKu

KOMILIEKCHOTO MOHA aMMHAKATa HUKEJS IOATBEPKIAIOT IPUCYTCTBUE HOHOB Ni*",
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6. KadecTBeHHas peakiinsg KaTHOHOB kob6anmpTaCo®"

B npobupky nmomecture 3-4 Kamim pacTBopa, coaepikamero karuonsl Co™',
u no0aBbTe 2-3 KaIliud pacTBOpa THAPOKCHAA HATpUs A0 OOpa3oBaHUS PO30BOIO
ocajka rugpokcuaa kodanera (I1). BHawane BeimagaeT cHHMM 0CaIOK OCHOBHOM COJIH
KoOanbTa. JlonmoJHUTENIbHO MPUIIMBas IIEI0Yb U HarpeBas pacTBOP Ha BOJSHON OaHe,

0OMBaIOTCSl 00pa3oBaHUs pO30BOT0 ocajaka ruapokcuaa kodansra (II).

JlaGopaTopHnasi pabora Ne §

Tema: Onpesenenne KpeMHHS B UyTYHE TPAaBUMETPHUESCKIM METOJIOM.

Heab: Hayuutscs onpenensTh MNPOIEHTHOE COAEPKAHUE KPEMHUSI B HABECKE
YyryHa TPaBUMETPUYECKUM METOIOM.

3HAHUA (aKTyaau3aius): TPaBUMETPUUYECKUNA (BECOBOI) METOJ (PU3UKO-
XMMHYECKOTO aHaJIn3a CBOMCTB M CTPYKTYPhl METAIIJIOB U CILUIABOB

YMEHHUsI: TPOBOJNUTHh TPABUMETPUUCCKUN aHAIW3 M OIICHUBATh €ro
pe3yabTaThl

PeakTuBbI: cossiHas kuciota (KOHIL.), pacTBOp coisiHoM kuciotel (1:1), 5%
pacTBOp COJITHOW KHCIOTHI, a30THas KHUCIOTa (KOHIL.), (TOPUCTOBOJOPOIHAS
(ny1aBUKOBAsi) KUCJIOTA, pacTBOp cepHor kuciotel (1:1), 5% pactBop THolmaHaTa
ammonust, 0,1% pacTBop HUTpaTa cepedpa, UyTyH, TUCTUIIMPOBAHHAS BOJA.

OO6opynoBanme: Bechl aHanmutudeckue, ¢apdopoBbie wyamkua 100 Mo,
bapdopoBbie TUTIIH, BOPOHKH, JICKTPUUECKas IIUTA.

Xoxa padoThi:

0,5 r yyryna B Bujie cTpyxku pactBopsatoT B 25 mu HCI (1:1) B dapdoposoii
YaIke, CTaBsAT Ha TUIUTY, 3aKPBITYI0 acOECTOM, U BBIMIAPUBAIOT JIOCYXa, CICMS 32 TEM,
4TOOBI Ocasok He ObLT mepecymieH. K ocaaky cyxux coneit no6asmsitor 20 mur HCI
(1:1) n BHOBB HarpeBarOT Ha IJIUTE. B TOpsYmMii pacTBOp OCTOPOXKHO MO KaruisiM
NOOABJSIOT KOHIEHTPUPOBAHHYIO a30THYIO KHUCIOTY (BO wu30exaHue OypHOil
peakiuu) 10 MPEKpaIIeHUs] BCKUTIAHUS pacTBOpa MpH J00aBIEHUU KUCIOTHI (BCEro
4-5 xanens). Jlo6aBnsaoT 30 M BOJbI U OTQUIBTPOBBIBAIOT Yepe3 QuibTp «Oernas

nenta». Ocagok npomeiBatoT 5-10 pa3 ropsueit 5% -noii HCI, 3atem ropsiueit
14



JACTUWUIMPOBAHHOW BOJOW JO OTPULATEIBHOW PEAaKUHWW MPOMBIBHBIX BOJ HAa HOH
’kesesa (Mo peakiuy ¢ THOIMAHATOM aMMOHHUS) U IO MOJTHOM OTMBIBKU OT XJIOP-HOHA
10 PEaKLUU ¢ HUTpAaToM cepedpa. OUnbTp ¢ 0CaAKOM MOMEMIAIOT B TUT€Ib, O30JISIFOT
¥ TPOKAJIMBAIOT JI0 MOCTOSTHHOW Macchl B Mydese MpH MOCTOSHHOW TeMIlepaType
1000°C. Ocanox mocjie NpOKAIWBaHUsS IOKEH OBbITh COBEPUIEHHO O€NbIM (4TO
o0OecrnieunBaeTCs TIIATEIILHOW MPOMBIBKOM OCaiKa).

lloocuem pezynbmamos ananusa: coAep>KaHue KpemHHs, %, BBIYUCISAIOT IO
bopmyie

X=((a-8)/q)F*100,

['ne a — macca TurIs ¢ 0CaJiIkoMm, I';8 — MaccalyCcToro TUIJIA, T;g- HaBecka, T;
F—xoaddunmenT nepecyera TMOKCHIa KPEMHHMS HA KpeMHUI, paBHbIN 0,4672.

Conepxkanue KpeMHus JOJKHO cocTaBuTh 0T 0,05 10 5,00%

CocTaBbTe OTUET 10 padoOTe U cAeNailTe BHIBO/I.

B otdere nOMKHBI OBITH M3J0KEHBI CYIIHOCTh METOJa (C TMpUBEACHUEM
OCHOBHBIX XMMHMYECKHUX pEaklMil), METOJIMKA ONpPEAEICHUs, PACCUUTAHBI

IMMOJIYYCHHBIC PC3YJILTATEI.

JlabopaTopHnasi padora Ne6

Tema: IIpurorosnenne u crangaptusanus 0,1 H pacTBopa COJISIHONM KHACITOTHI.

Hean: Hayuuthcs npuroraBiuBath 0,1 H pacTBOp CONSHONW KHUCIOTHI U
OCYILECTBJISITh BEIYUCIICHUS MTPU ITPUTOTOBIICHUH TUTPOBAHHBIX PaCTBOPOB.

3HaHMs (aKTyanu3alus): TUTPUMETpUUYECKUil (O00BEMHBIN) METOA
(bU3UKO-XMMHUYECKOTO aHajn3a KaueCTBa ChIPhsl U MPOIYKTOB METAILTYPTrUU

YMeHMsI: TIPOBOJAUTh TUTPUMETPUUECKUN aHalu3 W OIEHUBATh €ro
pEe3yIabTaThI

PeakTuBbl: Oypa, AUCTHIDIMPOBAHHAS BOJA, COJSHAS KHUCIOTA IJIOTHOCTBHIO
1,12, METUIOBBIN OPaHKEBBII.

O0opynoBaHme: XWMHYECKHMW CTakaH, MepHas kosnba 250 wmu, MepHbIH
HUJTUHIP, TUIETKa, OI0peTKa.

Xoa padoThI:
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1)  PaccumteiBator HaBecky Oypbl (Na,B.O-,*10H,0), nHeobxomumyro s
npurotoienuss 2 NaClln 0,1H eé pactBopa. B In 0,IH pacmeopa 6ypwi
cooeporcumes 0,1 epamm-skeusanenma coau. Peaxyuto netimpanuszayuu 0ypoi
COJISIHOU KUCTIOMOU MONCHO 8bIPA3UMb YPAGHEHUAMU

Na;B,0; + 7 H,0 = 2 NaOH + 4 H;BO:;

2 NaOH + 2 HCI[ = 2 NaCl + 2 H,O

Na;B,O;+ 2 HCI + 5 H,0 = 2NaCl + 4H;BO:;

Omcrooa epamm-skeusanrenm Oypol pageH % epamm-monexyaol (190, 722).

Hasecka 6ypvl cocmagnsem......... ...

2) Ha aHanuTMyecKMX Becax B3BEIIMBAIOT PACCUUTAHHOE KOJMYECTBO
Oypel. HaBecky Oypbhl C 4YacoBOro cTekja MepeHocsIT B crakaH Ha 100 wmu,
CIIOJIACKUBAIOT HAJl HUM YaCOBOE CTEKJIO JUCTUIIMPOBAHHOM BOJOW U3 MIPOMBIBAIKU
Y HUIMBAIOT B cTakaH emé 30-40 Mi qucTWUIMpOBaHHOM BoAbl. Harpesatror moutu
no kunenus. [locie pactBopeHust Oypbl pacTBOp NMEPEIUBAIOT B MEPHYIO KOJIOY Ha
250 M1, IBaKIbl CHOJACKUBAIOT CTaKaH JUCTWIIMPOBAHHOW BOJOW M BBUIMBAIOT €€
TOXE B MEPHYIO KOJIOY. OXJIaKal0T KOJIOY MOJ] KpaHOM M JIOBOAST 00BEM pacTBOpa
10 MeTku. CoiepKUMOoe KOJIOBI TIIATEIHHO MePEMENTUBAIOT.

3)  Ilpucomosnenue npubauzumenvro 0,1H pacmeopa consiHOU Kuciomol.
Paccuuralite KOJIMYECTBO COJITHOM KHCIOTHI INIOTHOCTBRIO 1,12, HEoOXommmoe It
npurotoBiienuss ln  npubmmusurensHo 0,1H  pactBopa »3Toil Kucinotel. /s
npucomosnenus In 0,1H pacmeopa consnou ruciomsl HysxcHo 63ame (), 1epavm-
akeusanenma, m.e. 3,645 2 xnopucmozco 6odopooa. Illnommnocmo 1,12
coomeemcmeyem Kuciome, cooepxcaweu 24% HCI ¢ 1002 komopou cooepocumcs
24,02 xnopucmoeo 8ooopooa. B 100z kucromwvl — 24,02 xnopucmozo 600opooa, 8 X 2

— 3,6452. Cneoosamenvho, macca kuciomol: X= 100%*3,645/24,00. Macca xuciomul

S 2 Ilepecuumvigaem  epammol 6 munnuaumpsl: V=m/d (m- macca, 2; d-

niomuocmo, 2/ma;, V— 06vém, mun).Q0vém Kuciomel = ......... ma. PaccumTaHHBIN

00BEM COJITHON KHCJIOTHI OTMEPSIOT MEPHBIM IUJIMHAPOM, MEPETUBAIOT B MEPHYIO
KOJO0y, J00aBISIOT JUCTWUIMPOBAHHOW BOABI JO METKM U TIIATEJIBHO

NnepeMecIrBarOT.
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4) OmnpeneneHue HOPMAITBHOCTH COJITHOM KHCIIOTHI IO Oype. B nBe k01051
C TIOMOIIBIO CYXOW THIIETKH OTMEPSIOT TOYHBIM OO0OBEM MPUTOTOBJICHHOIO paHee
pacTBOpa Oyphl ¢ U3BECTHOW KOHIIEHTpaIuend u npubaBisitoT 1-2 Karim METHUIOBOTO
opanxkeBoro. [Ipu 3ToM mosiBisieTcs cnabo-KenToe oKpamuBanue. YucTyio OropeTky,
MPEIBAPUTEIBLHO OMOJOCHYB €€ PACTBOPOM COJISTHOM KMCJIOTHI, 3aMOJHSIOT KAUCIOTOM,
HOPMaJIBHOCTh KOTOpOUM TpeOyercs omnpeneianuTh (HOCUK OIOPETKH JIOKEH ObITh
3aMojgHeH pacTBOpoM KucioThl). K pacTtBopy Oyphl MpuiMBaroT U3 OIOPETKH MpU
MOCTOSTHHOM TI€PEMEIIMBAHUN COJISHYIO KHCIOTY 10 TOSBJICHUS Cl1a00-pO30BOT0
okpamuBanus. Ha OCHOBaHMM NOJYYEHHBIX pE3YyJbTATOB PACCUUTHIBAIOT TOYHOE
3HQYEHUE HOPMAJIbHOCTH NPUTOTOBJICHHOW COJIIHOM KUCHOTHL. Paccuuraire
HOPMAJIBHOCTbH COJITHOW KUCJIOTBI, €CJIM U3BECTHO, 4TO HAa TuTpoBanue 20,0 mu 0,1H
pacTBOpa Oypsl pacxomyercst 18,0 Myl pacTBOpa COJITHON KHUCIOTHL. Hopmanvrocms
COJISIHOU KUCTIOMbl(2-9K6/11)

Hpye = H, Gypei * Vaypbz Ve

Huyci=........ 2-9K6/11

CocraBbTe OTYET MO PadOTE U CACJIANTE BHIBOJ.

B ordyere [nMOKHBI OBITh W3IOXKEHBI CYIIHOCTH METOAQ, METOJIUKA

ONPEAEIIEHUSI, PACCUUTAHBI PE3YJIHTATHI.
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