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npenojaBatenb otaenaeHus Nel "OO6meoOpa3zoBaTenbHOM MOArOTOBKU" MHOTOMPO(UIBLHOTO KOJUIEIKa
OI'bOY BO «MI'TY wum. I'M. HocoBa» Muoronpodunbsueiii komiemk Jlrogmmia HukonmaeBHa
Annomxkuaa

MeToaudeckue yKa3aHus 10 BBITTOJTHECHHIO TPAKTUUECKUX M JIa0OpaTOPHBIX padoT pa3paboTaHbl Ha
OCHOBE paboyei MporpaMMbl Y4COHOM TUCIUIUIMHBI «XUMUS».

ConeprkaHue MPAKTUYECKUX W J1a0OPaTOPHBIX pabOT OPUEHTUPOBAHO HA IMOJTOTOBKY OOYYArOIIUXCS K
OCBOCHHIO TMPO(GECCHOHAIBHBIX MOIYJEH MpOorpamMMbl TOJTOTOBKH CIEIUATMCTOB CPEIHETO 3BEHA 110
cnemmasibHocT  43.02.15 TloBapckoe ©  KOHIMTEPCKOE IS0 W OBJIAJCHUIO TPOQeCCHOHATBLHBIMU
KOMIIETEHLIMSMH.

ConeprkaHue MPAKTUYECKUX W J1a0OPaTOPHBIX pabOT OPUEHTUPOBAHO HA IMOJTOTOBKY OOYYArOIIUXCS K
ocBoeHuto Bua jestenpHocTd [IM.01. Opranusanys u BeAeHHE MPOIIECCOB MPUTOTOBIICHUS M TIOJITOTOBKH K
peanuzaimu noxypadprKaToB sl OIr01 KYJTHHAPHBIX U3/IEIHNI CIIOKHOTO aCCOPTUMEHTA,

[IM.02. Opranusaiys 1 BeICHHE IPOIIECCOB IPUTOTOBJICHHS, O(POPMIICHHS U TOJITOTOBKH K peaTu3ariiu
ropsurx OJrOJT, KyITMHAPHBIX U3/IENHI, 3aKYCOK CII0’KHOTO aCCOPTUMEHTA C YUETOM

MOTPEOHOCTEN PA3IMYHBIX KaTErOpHii MOTpeduTeNneii, BUI0B 1 (hopM 0OCTyKUBAHUS,

IIM.03. Opranusaiys 1 BeICHHE IPOIIECCOB IIPUTOTOBJICHHS, OPOPMIICHHS U MOJITOTOBKH K peaTu3ariuu
XOJIOMHBIX ONION, KYAMHAPHBIX W3JENWI, 3aKyCOK CIIOKHOTO aCCOPTUMEHTa C Y4YeToM MoTpedHOocTel
Pa3IMYHBIX KaTeropuii motpedureneii, BUI0B U PopM 00CTYKUBAHHUS;

[IM.04. Opranuzaiwst ¥ BeJIeHU€e MPOLIECCOB MPUTOTOBIECHUS, O(GOPMIICHHS U TIOATOTOBKU K PeaTH3aliH
XOJIOAHBIX U TOPSIYMX AECEPTOB, HAIIUTKOB CIIOKHOT'O ACCOPTUMEHTA C YUETOM

MOTPEOHOCTEN PA3IMIHBIX KaTErOpHii MOTpeOUTeNeid, BUIOB 1 (hOpM 0OCITyKHUBAHUS,

[IM.05. Opranuzaiwst 1 BeJIeHU€e MPOLIECCOB MPUTOTOBIECHUS, O(GOPMIICHHS U TIOATOTOBKU K PeaTH3aIIH
XJ1€000yIOYHBIX, MYYHBIX KOHIUTEPCKUX W3JEIU CIOKHOTO aCCOPTUMEHTa C Y4YeTOM MOoTpeOHOCTel
Pa3IMYHBIX KaTeropuii motpedureneii, BUI0B U GopM 00CTYKUBAHHUS;

IIM.07. OcBoenue npodeccuii pabodnx, TOHKHOCTEN CITyKaIlluX.
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1 BBEJAEHHUE

BaxHyto yactb TeopeTuueckoil u npodeccHoHaILHONW MPAKTHUYECKOW MOATOTOBKUA OOYJaroImIuXcs
COCTABJIAIOT IPAKTUYECKUE U TaOOPATOPHBIC 3aHTHUSI.

CoctaB u cojepkaHHe MPAKTUYECKUX M JTa0OpaTOPHBIX 3aHATHI HANpaBICHBI HA PEATN3ALUI0
@denepalibHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOTO CTaHJApTa CPEAHEro IMpoQecCHOHAIbHOIO
oOpa3oBaHUsI.

Benymelt  nuaakTMuecKoW — LI€NBIO  MPAKTUYECKUX — 3aHATUN  sBisieTcs  (OpMUpPOBaHUE
po(hecCHOHATBHBIX MPAKTHUYECKUX YMEHHUH (YMEHHI BBITIOJIHATH ONpEeSICHHBIE JCWCTBUS, ONEpalnHy,
HEOOXO/IMMbIE B TOCIEAYIONIEM B MPO(ECCHOHATBHON MESITEIBbHOCTH) WM YYEOHBIX MPAKTHUYECKUX
yMeHHUii (YMEHUI pemarp 3a1a4u XHMHH), HEOOXOAUMBIX B MOCIICAYIONICH Y4eOHO! e TeIbHOCTH.

Benymelt aunaktuyeckod 1enbio  J1a0OPATOPHBIX 3aHATUHA  SIBJSIETCSL  SKCIIEPUMEHTAIbHOE
MOATBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJIOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBUM c paboueil mporpaMMoil y4eOHON MUCHUIUIMHBI «XHUMHS» TNPEAYCMOTPEHO
MIPOBEJIEHUE MPAKTUYECKUX U Ja0OPATOPHBIX 3aHATUH.

B pe3ynbraTe uX BBINOJIHEHUS, 00yJatOIUNiCs JOIDKEH:

ymemb:

- TIpPHUMEHSTb OCHOBHBIE 3aKOHBl XHMHU JUIsl pELIeHus 3a7ad B oOnacTu mpodeccrnoHaTbHOU
NesITeNIbHOCTH;

- HCIOJIb30BaTh CBOMCTBA OPraHWYEeCKUX BELIECTB, JAUCIEPCHBIX U KOJUIOMJTHBIX CHCTEM s
ONTUMM3AIMHU TEXHOJIOTUYECKOTO Ipollecca, MPOBOAMTH pPacyeThl IO XUMHUYECKHM (opMmyraM U
YpaBHEHUSM pEaKiuy,;

- ICTIOJIB30BaTh JIAOOPATOPHYIO MOCYAY U 000pyI0BaHNUE;

- coOMroaTh MpaBuiIa TEXHUKH 0€30MacHOCTH MPU paboTe B XUMUYECKOH JabopaTopun

ConeprkaHne MPaKTHYECKUX U JTa00paTOPHBIX 3aHATHI OPUEHTHPOBAHO HA MOATOTOBKY O0y4YaronInuxcs K
OCBOEHHMIO MPO(ECCHOHATHHOIO MOIY/Sl MPOrpamMMbl TMOJTOTOBKH CIIEIUAIMCTOB CPETHEro 3BEHa 10
CMELMATBHOCTH U OBJIAJICHUIO HPOGheccuonanbHblMu KOMHEMEeHYUAMU:

I[IK 1.4. OcymecTBasaTe pa3pabOTKy, aJanTaluio peuentyp mnoyhadpUuKaToB C y4EeTOM
MOTPEOHOCTEN PA3TMYHBIX KaTErOpuid MoTpeOuTeNeH, BUI0B U (PopM 0OCTyKUBAHMUS ;

IIK 2.2. OcymiecTBasTh MPUTOTOBIECHUE, TBOpUYECKOe OGOpPMIIEHHE W TOATOTOBKY K peaau3aruu
CYIIOB CJIO’)KHOTO aCCOPTHMEHTA C YYE€TOM MOTPEOHOCTEH pa3IMYHbIX KaTeropuii nmoTpeduTenei, BUAOB U
dhopm oOcyKUBaHNS,

[IK 2.3. OcyiecTBasTh NPUTOTOBIECHUE, HEMPOJAOIDKUTEIBHOE XPAHEHHE TOPSIYUX COYCOB CII0KHOTO
aCCOPTHMEHTA;

IIK 2.4. OcymiecTBasTh NMPUTOTOBIICHUE, TBOpUYECKOe OGOPMIICHHE W TMOATOTOBKY K pealn3alluu
ropsyux OJt0J1 U TApHUPOB U3 OBOILIEH, KpyIl, 0000BBIX, MAKAPOHHBIX U3JEIIUN CIIOKHOTO aCCOPTUMEHTA C
y4eToM NOTPeOHOCTEN pa3IMyHbIX KaTEeropuii motpedureseil, BuaIoB 1 GopM 00CIyKUBaHHUS;

IIK 2.5. OcymiecTBisaTs TPUTOTOBIEHHE, TBOpUYECKOoe OGOpPMIICHHE W TOJATOTOBKY K peanu3aluu
ropsuux OO U3 UL, TBOPOTa, ChIPA, MYKH CIOKHOTO aCCOPTHUMEHTA C YYETOM MOTPEeOHOCTEH pa3InYHbIX
KaTeropui norpedureneii, BUI0B u GopM 00CTyKUBaHUS,

I[IK 3.2. OcymectBiarh NPUTOTOBIEHHE, HEMPOIODKUTEIHHOE XpaHEHHE XOJOIHBIX COYCOB,
3aMpaBoK C Y4€TOM MOTPEOHOCTEH pa3IMUHbIX KaTeropuil moTpeduTeneii, BUAOB U GopM 0O0CITyKUBAHHUS

IIK 3.3. OcymecTBisTh TPUTOTOBIEHHE, TBOpYeCKoe OGOpMIICHHE W TOJIrOTOBKY K pealli3aluu
CaJlaTOB CJIOKHOTO aCCOPTHMEHTAa C YY€TOM MOTPEeOHOCTEH pa3IMuHbIX KaTerOpuil MOTpeOUTeNeid, BUIOB U
¢bopM 00CTyKMBaHUS;

IIK 3.4. OcymiecTBisaTh MPUTOTOBIEHHE, TBOpYeCKoe OGOpPMIICHHE W TIOJIrOTOBKY K pealld3aluu
KaHare, XOJIOJHBIX 3aKyCOK CJIOXKHOTO acCOPTUMEHTa C Y4eTOM MOTPeOHOCTEH pa3NUYHBIX KaTeropuit
notpeduTenei, BUI0B U GopM 00CITyKUBaHUS,

IIK 3.5. OcymiecTBisTy MPUTOTOBIEHUE, TBOpUYECKOEe O(OpPMIIEHHE U TOJATOTOBKY K pealu3aliu
XOJIOZHBIX OJIOJ U3 PBIOBI, HEPHIOHOTO BOJHOTO CHIPbSI CIIOKHOTO aCCOPTUMEHTA C YYETOM MOTpeOHOCTEN
Pa3IMYHBIX KaTeropuii motpeduTeneit, BUAOB U GopM O0OCTYKHUBAHHUS;



IIK 3.6. OcymecTBiATh NPUTOTOBICHHUE, TBOpYECKOE O(GOpMIIEHHME M TOATOTOBKY K pealu3aluu
XOJIOJHBIX OJIFO] M3 Msca, JOMAalIHEW NTHIBI, TUYM CI0KHOTO aCCOPTUMEHTA C y4eTOM IOTpeOHOCTEH
Pa3IMYHBIX KaTEroOpuil moTpeduTeneit, BUIOB U (OpM 00CTY)KUBAHUSA

[IK 3.7. OcymiecTBiATh pa3pabOTKy, aAaNTALMIO PELENTYP XOJOIHBIX OJF0, KYJTUHAPHBIX U3ACIUM,
3aKyCOK, B TOM 4YHCIIE€ aBTOPCKHX, OpPEHJOBBIX, PETMOHAIBHBIX C Y4€TOM MOTPEOHOCTEH pa3IMYHbIX
KaTeropuil moTpeduTesneid, BUI0B 1 GopM 0O0CITyKUBAHHS,

IIK 4.2. OcymecTBiATh HNPUTOTOBICHHE, TBOpYECKOE O(OPMIICHHE W TOATOTOBKY K pealH3aluu
XOJIOJIHBIX JIECEPTOB CJIOKHOI'O AaCCOPTUMEHTa C YYETOM MOTpeOHOCTEN pa3iIMuYHbIX KaTeropui
norpeduTenei, BUI0B U GopM 00CITy>KUBaHUS;

IIK 4.3. OcymecTBiaTh NPUTOTOBIEHHE, TBOpYECKOE O(OpPMIICHHE W TOATOTOBKY K pealH3aluu
TOpsIYUX JIECEPTOB  CJOXKHOTO ACCOPTUMEHTAa C YYeTOM TOTPEOHOCTEH pa3iIMyHBIX KaTErOpHM
norpeduTenei, BUA0B U GopM 00CITy)KUBAHHUSL.

[IK 4.4. OcymiecTBiasTh NPUTOTOBIEHHE, TBOpUYECKOE OGOpPMIIEHHE W TOJrOTOBKY K pealn3aluu
XOJIOHBIX HANMTKOB CJIOKHOTO AacCOPTMMEHTa C YYEeTOM HOTPEOHOCTEH pa3IuYHbIX KaTeropui
noTpeduTenei, BU10B U GopM OOCITyKUBAHHUSL.

[IK 4.5. OcymiecTBiasTh NPUTOTOBIEHHE, TBOpUYECKOE OGOpPMIIEHHE W TOJrOTOBKY K pealln3aluu
ropsYMX HaNUTKOB CIIO)KHOTO AaCCOPTUMEHTa C Y4YeTOM THOTPEOHOCTEM pa3IuYHbIX KaTeropui
noTpeduTenei, BUI0B U GOpM 0OCITy)KUBAHHUSL.

I[IK 4.6. OcymiecTBiaaTh pa3pabOTKy, aJaNTalHi0 PEHEeNnTyp XOJOJHBIX H TOPSYHX JECEPTOB,
HaIUTKOB B TOM YHCJI€ aBTOPCKHUX, OpPEHIOBBIX, PErMOHAIBHBIX C Y4E€TOM MOTPEOHOCTEH pPAa3IMYHBIX
KaTteropuil notpedurene, BUI0B U GopM 00CTyKUBaHUS.

I[IK 5.2. OcymecTBisTh HPUTOTOBIEHUE, XpaHEHHE OTICIOYHBIX MoaypadpukaToB s
xJ1e000YITOYHBIX, MYYHBIX KOHIUTEPCKUX H3/ICITH;

[IK 5.3. OcymiecTBiaTh NPUTOTOBJIEHUE, TBOpPYECKOE OQOpPMIIEHHE, MOJArOTOBKY K pealln3aluu
xJ1e000yIOUHBIX M3ACTUN U TPa3IHUYHOTO Xjieda CIOKHOTO acCOPTUMEHTa C YY4eTOM MOoTpeOHocCTel
pa3IMYHBIX KaTETOPH moTpeduTenel, BU10B U Gopm 0OCTyKUBAHUS;

I[IK 5.4. OcymiecTBiaATh MPUTOTOBJIICHHE, TBOpPYECKOe OQopMIICHHE, TOATOTOBKY K peaTu3aiuu
MYYHBIX KOHIUTEPCKUX U3/EIUI CII0KHOTO aCCOPTUMEHTA C YY€TOM NMOTPEOHOCTEN Pa3IMYHbIX KaTeropuit
norpedureneit, BUI0B U GopM 0O0CITyKHBAHUS;

I[IK 5.5. OcymiecTBiasaTh MPUTOTOBJIICHHE, TBOpPYECKOE OQOpPMIICHHE, TOJATOTOBKY K peaiu3aiiiu
MUPOXXKHBIX M TOPTOB CIJIOKHOIO AaCCOPTHMEHTa C Y4YeTOM HOTpPeOHOCTEH pa3iIuyHbIX KaTeropui
norpedurenei, BUI0B U GopM 0OCITy)KHMBaHHS;

IIK 5.6. OcymiecTBisaTh pa3pabOTKy, alallTallUI0 PEHENTYP XIeO000yIOUHBIX, MYyIHBIX KOHJAUTEPCKHUX
U3JeNui, B TOM YHCIIE ABTOPCKUX, OPEHAOBBIX, PETHOHAIBHBIX C YYETOM MOTPEOHOCTEH pPa3IMYHbIX
KaTeropui moTpeouTeIeH;

I1IK 7.1. BeimoJiHeHHEe MHCTPYKITUH W 3a/IaHUsI TIOBapa M0 OpraHu3alui padoyero Mecra;

I1K 7.2. BeinonHATh 3a7aHus oBapa Mo MPUTOTOBIECHUIO, IPE3EHTAMU U IIPoJaXe 0o/, HAIUTKOB
U KyJMHAPHBIX U3JIEINH;

OK 01 Bri6upats ciocoObl pemieHus 3aaa4d npohecCHOHaIbHONU AeSITENbHOCTH, TPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM
OK 04 D¢ddexTrBHO B3auMOIeHCTBOBATh U pabOTATh B KOJJIEKTUBE U KOMaH/Ie

BeinonHenue o0ydaromuxcsi NPakTHYECKUX M J1aOOpaTOpHBIX paboT MO y4yeOHOM IUCLUILUIMHE
«XHMHS» HAMPABJIEHO Ha!

- 0boOwenue, cucmemamuzayuro, y2ayoneHue, 3aKpenienue, pazgumue u 0emanu3ayuio noay4eHHbIx
meopemuyecKux 3HaHull N0 KOHKPEMHbIM MeMam Y4eOHol OUCYUNTUHBL,

- ghopmuposanue ymenull npuMeHsAmMb NONYUEHHble 3HAHUSA HA NPAKMuKe, peanusayuio eouHcmaed
UHMENNeKMYAIbHOU U NPAKMUYECKOU 0esimelbHOCMU;

- opmuposanue u pazgumue ymenuli: HabI00amy, CPAGHUBAMb, CONOCMABIAMb, AHATUUPOBAMD,
oenams 6bl1800bL U 0000UEHUS, CAMOCTOAMENbHO GeCMU UCCIe008aHUSA, NOb308AMbC PA3IUYHBIMU
npuemamu usmeperutl, 0hopmaams pe3yibmamsl 6 sude madoauy, cxem, epaguros;



[IpakTuueckue M 1abOpaTOpHBIC 3aHATUS MPOBOJATCS B PaMKax COOTBETCTBYIOLICH TEMBI, IIOCIIE
OCBOEHMSI JUJAKTHUUECKUX €IUHUI], KOTOpble OOECICUMBAIOT HAIWYME 3HAHUM, HEOOXOJMMBIX Ul e
BBIIIOJIHEHMUSI.



2 METOANYECKHUE YKA3AHMUSI
Tema 1.1. OcHOBHBIC MOHATHSA U 3AKOHLI XUMHUHU

IIpakTnueckoe 3ansiTue Nel.
YnpaxkHeHUus1 B pacyeTaX OCHOBHbIX 3AaKOHOB XMMHUH

He.]'lb: HAY4YUTBCA OMNPCACIIATE MOJISIPHBIC MACChl BCUICCTB, ONPCACIIATE MMPOUCHTHOC COACPKAHUC
KaXKI0ro 5JICMEHTA B BCHICCTBEC, BBITIOJIHATL PACUCTLI 110 YPABHCHUAM peaKuHﬁ.

Boinosnus padorty, Bl Oyaere:

YMETb:

— OIpenesITh MOJSIPHYIO MacCy M KOJIMYECTBO BEIIECTBA;

— OIpeneNsITh MPOLIEHTHOE COAEPKaHUE AIEMEHTOB B BEILIECTBE;
— BBIINIOJIHATE PACUYCTHI [0 YPABHCHUAM peaKHHﬁ.

MarepuajbHoe o0ecniedeHue:
TE€MaTHYEeCKHE [UIAKAThl U TaOIHILIBI;

3aganue:

1. Ompenenure kakoe KoamyecTBO BerecTa cogepxkurcs B 1 kr HoO u B 1 kr Zn(NOs)s,.

2. Ompenenute MPOIEHTHOE co/iepKaHue cepbl B okcue cepol (1V).

3. Ompenenute, CKOABKO cyiabdara Oapust monyuutcs mnpu B3ammoneiicteum 20,8 T BaCl, ¢
Na,SO,, ecnu:

a) MPaKTHYECKHIA BBIXOJl paBEH TEOPETHUECKOMY;

0) mpakTUYECKU BBIXOJ cOCTaBisieT 99% OT TeopeTH4ecKoro.

VYpaBHEHHE peaKIuu BaCl,+Na,SO,—2NaCl+ BaSO..

4. Cxonpko Bogoposa (M, V) MOKHO MOJYyYUTh TPH B3aUMOJCHCTBUM 1 KT KEJIE3HBIX CTPYKEK C
COJISTHOM KHUCIIOTOW, €CJIM HEMETAJUNINYECKUX NMPUMECEN B CTpyxKKe 2%, a TPAKTUUECKUN BBIXOJ
BoJIopoja coctaBisieT 99%.

VYpaBHEHHE peaKIuu Fe+2HCI—FeCl,+H-.

IMopsinok BbINOJIHEHHSI PadOTHI:

1.03HaKOMbTECH c KpPaTKUMHU TEOPETHYECKUMU CBE/ICHUSIMH (https://academia-
moscow.ru/reader/?id=400999 c.11-15).

2 3anuIImMTe B OTYET 110 MPAKTUIECKOW paboTe OCHOBHBIE (DOPMYJIBI IS PELICHHUS 3a/1a4.

3 O3HaKOMBTECH C OCHOBHBIMH METOIaMH PEIICHHS 3a1a4 Ha OCHOHBIE OHATHS U 3aKOHBI XUMHUH.

4 TIpoaHaau3upyiTe PUMEPHI PELIEHHUS THITOBBIX 3a/1a4.

5 BBINOJIHATE WHIUBHAYAIbHBIC 33aHKs] B COOTBETCTBHHU C BAPHAHTOM.

Xox pabdoThI:

33,[[21‘{21. OHpeI[eJ'II/ITL KOJIMYCCTBO BCHICCTBA THAPOKCUIA KaJIbLU, HAXOJAICCCS B 296 r sTOroO
BCIICCTBA.


https://academia-moscow.ru/reader/?id=400999
https://academia-moscow.ru/reader/?id=400999

Hano: Pemienue:

Mca(or), =296 | 1) Onpesennm MOJSIPHYIO MacCy THAPOKCHIA
r kanbuua Ca(OH),

Vca(oH), = ? Hcaon) , = 40+2(16+1) =74 r/mons

2) Onpenenum kosinyectBo Beuiecrsa Ca(OH),

Mcaom)y 296 MOJIb
VeaoH), = L= =4

Hcaon), 74

Omeem: Vca(oH) ) =4 mois

I[J'ISI pEeIICHHMA 3aJa4 JaHHOI'O TUIIa HY?KHO MCIIOJIb30BATh MMOHATUC MacCcoOBOH J0J1 KOMIIOHEHTA B
cMmecu o (omera).

m
|
2]

- W, = M, .100% » TI€ My; My; M3 — COOTBETCTBEHHO, Macca 1, 2,
m +m, +m;+... m, +m, +m, +...

3-ero KOMIIOHEHTA.

MaccoBast 1oyt 6e3pa3mepHast BeTUYMHA WK u3MepsieTcs: B %, Toraa roBopsT O MPOIIEHTHOM
CoJiep’KaHUU KOMIIOHEHTA.

3a0aua. OnpenenuTsb cofepKaHue xKee3a u Kkucaoposa B okcue kenesa (1) — FeyOs.

Hano: Pemenne:
Fe,Os 1) Ilpeamosoxkum, nanas pacuera B3s 1 MOJb
BemectBa Fe,03,10 ecTh

Mre, 0, = Moween = HFe, 0, 1MOJL = (562 + 16:3)-1 =

160 r
2) OmnpenenuM MacCOBYIO JOJIFO JKejle3a B OKCHIE
Fe,Os
or, =—TF.100% = 222 .100% = 73%

Me, o, 160
3) Onpenenum MaccoBYIO JOJI0 KHCIOPOAA B OKCHJIE
Fe,Os

oo = 100% — 73% = 27%
Omeem: ore = 13%; wo = 27%.

oFe=7?
o0 =72
3agauda.

CKOJIBKO BOJIOPOJIa MOXKHO TOJTYYHUTb, €CJIU C COJITHON KUCIIOTOH npopearupyeT 6,5 r 1iuHKa (OTBET
BBIPA3UTh B JI, T, MOJISIX IIPH H.Y.)

Hano: Pemenue:
mZn=6,5r 1) CocTaBuTh YpaBHEHHE pEaKLUU



Mp = ? Zn + 2HCl — ZnCl, + H;

Ve = ? 2) OnpenenuTs YUCIIO MoJiel Zn
=7 m
Vi =7 VZHZAZEZOJ
Mz, 65 MOJIb

3) CocTaBuTh NPONOPLMIO IO YPABHEHUIO
PEaKIMy U ONPEACTUTh Vi

1 Mo Zn — 1 momab Ho

0,1 mons Zn — x moab H»
_ 01-1 ~01

vip=x 1 MOJIb

4) Beipa3zum KOJIMYECTBO BOJIOPOJA B T U JI
Mu2 = UH2'VH2 = 20,1 = 0,2 T
VH2 = Vu'Vm2 = 22,40,1 = 2,24 JI
OtBer: M2 =0,21; VH2 =224 1; vip = 0,1 Moib
V. 3ajgaun Ha puUMecH.
3anaya.
Ckoubko HerameHo# u3zsectr CaO MOKHO TOJIyduTh U3 1 T M3BecTHAKA, coaepkaiiero 90%
KapOoHaTa KaibIus ?
JaHno: Pemenue:
Mys = 1000 1) CocTaBuM ypaBHCHHE
KT TEPMHUYECKOTO Pa3NIoKeHHs KapOoHaTa
®Ccacos = KaJTBITHA.

0
90% CaCO; ——> Ca0 + CO,
Mcao = ? 2) OnpenennM Maccy KapOoHaTa
KanpIys B | T N3BECTHAKA.
m -100%

caco,

Dcaco, =
aco, m

m _ mH'iB : a)(‘aCQ; _ 1000 . 90 _
caco 100% 100
3) CocTtaBuM IIPOTIOPIHIO TI0 YPABHEHUIO PEAKIIHH.

Ucaco 3=40 + 12 + 16-3 = 100 r/moub
Hcao=40 + 16 = 56 r/mob
100r — 56r
900 Kr — Mcao
ca0 = 901%056 =514 T

OTBeT: Mcao = 514 kr

3anaya.

CkoJibK0 XJI0pHIa cepedpa MoxHO moiayduTh mo peakimu AGNO; + KCl — AgCl + KNOg, eciu B
pactBope 6bu10 16,9 T HUTpaTa cepedpa, a MPaKTUYECKUI BBIXO MIPOIYKTOB cocTaBlsieT 99%.
Hano: PeweHue:

Magno, = 16,9 T 1) Onpenenum Magei (TOP.), HCHIOTB3YS
MIPaKT. MIPOTOPIIHIO.

BbIX0/1=99% Hagno, = 107+14+48 = 169 r/monb

pagel = 107+35,5 =142,5 r/monb

169r — 14251

16,9 r — magci (TEOP.)

900 kr




M gci =7 Magor = 22971425 1405 ¢
169
2) Onpenenum Magel (IIPaKT.)
14,25 — 100%
mMAQCI (mpakr.) — 99%
14,25-99%
100%
Omeem: paKTUUECKUI BBIXOJ XJl0pHuaa cepedpa cocrasiser 14,1 .

—141 7T

M pgci (Mpaxm.) =

dopma npejacTaBieHus pe3yabTaTa: opopMiIeHHAs paboTa ¢ BHITOJTHESHHBIMHI HHIUBUTYaTbHBIMU
3aJaHUSIMU IO BapUaHTaM.

Kputepuu onenkmu:
3a KaIpIi MPaBWIBHBIN OTBET — 1 Oas.
3a HenpaBUWIbHBIN 0TBET — ) 6aUIOB.



1.2 PactBopbl. Cioco0bI BbIpa:KeHHs KOHIEHTPALMiA PACTBOPOB

IIpakTnueckoe 3ansTHe Ne2.
YnpaxkHeHusl B pacyerax M0 IPUIrOTOBJIEHUIO PACTBOPOB Pa3IMYHOM KOHLEHTPALHHU
Ileib: HAy4yUTHCA PACCUMUTHIBATH KOJWUYECTBA BEIIECTB JUISl PUTOTOBIIECHUS PACTBOPOB 3aJaHHOU

KOHICHTpallHuH, PAaCCUUTBIBATH U IIEPECCUUTHIBATh KOHUCHTPAIWU UX OJHUX CAUHUILL B IPYTrUc.

Boinosnus padorty, Bel Oyaere:

YMETb:

— OIIPCACIIATh KOJIMYCCTBA BCIICCTB MJIA IPUTOTOBJIICHHUA PaCTBOPOB 3aﬂaHHOﬁ KOHLCHTpPAIUH,
— paCCUUThIBATh U NICPECUUTHIBATH KOHIICHTpAIHUHU PAaCTBOPOB UX OAHUX CAUHHIL B IPYTHUC.

MarepuajbHoe o0ecniedeHue:
TE€MaTHYECKHE IIAKAThl U TAOJIHIIBI

3amanue:

1  Pacuer HaBecku BemiecTBa U 00beMa pPacTBOPUTEIS [UIsl IPUTOTOBJIEHUS pacTBOpa
3aJaHHOM KOHIIEHTPAIlUH.
2  Pacder KOHIIEHTpaIUil pacTBOPOB.
3  Tlepecuer KOHIIEHTpaNHii paCTBOPOB U3 OJTHHUX CTUHHII B APYyTHE.
Ilopsinok BbINOJIHEHHS PA0OTHI:
1.03HaKOMBTECH c KPaTKUMH TEOPETUUCCKUMHU CBEIICHUSMU (https://academia-
moscow.ru/reader/?id=400999 c.16-18).
2. 3anmummTe B OTYET MO MPAKTUYECKOW padoTe OCHOBHBIC (HOPMYIIBI CIIOCOOOB BBIPAKCHUS
KOHIEHTPAILMI pacTBOPOB.
3. O3HaKOMbTECH C OCHOBHBIMU METOJIaMU PEUICHUS 33/1a4 Ha CMEIIMBAaHHE PACTBOPOB.
4. TIpoaHanu3upynTe MPUMEPHI PEIICHUS TUTTOBBIX 3a/1a4.
5. BolnosiHuTe MHIMBUYalbHbBIE 3aJaHNs] B COOTBETCTBUU C BAPHAHTOM.

Xox padoThI:

3aoaua Nel.

Omnpenenure nporentHyo koHmentpanuto NaCl B pactsope, moiydeHHom mpu pactBopeHun 20 r
noBapeHHo# coyu B 180 T BOJBI.

Aneopumm pewierus.

1) Onpenenum Maccy pacTBopa

Mp-pa = MNacl + Mo =201+ 180r=200T

2) Onpenenum nporieHTHYO KoHneHTpanuo NaCl

Oyact = Myact 10096 = 20 .100% =10%
m 200

p—pa
Omeem: [1polieHTHAsI KOHIIEHTPALMsI TOBApEHHOM conu B pactBope — 10%.

3aoaua Ne2.

IIpurotoBsre 100 M1 pacTBOpa caxapa ¢ maccoBod nosed ®=10%, ecnu IUIOTHOCTB pacTBOpa
p=1,06 r/cm’.

Aneopumm pewenus:

st Toro, 4TtoOBl MPUTOTOBUTH PACTBOP, HY)KHO PaccuMTaTh Maccy pacTBOPEHHOTO BEIIECTBA U
00bEM BOJBI.

1) Onpexnenrm Maccy pacTBopa

Mp-pa = Pp-pa *Vppa = 1,06-100 = 106 r
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2) Onpenenum Maccy caxapa U3 BbIPaXKEHUS:

o =N 1000

cax e
— mP*Pa ) a)cax — 106 ) 10

mcax
100% 100

=10,62.

3) Onpenenum 00BEM BOIBI.

Myone = Mp-pa— Meax = 106 — 10,6 =954 T
T. K. P20 = 11/MI11, TO V2o = 95,4 M
Omeem: macca caxapa 10,6 r, 06bem Bosbl 95,4 M.

3aoaua Nes.

Ompenenure: a) MPOLEHTHYIO; 0) MOJSPHYIO; B) HOPMAIbHYIO; T') MOJISUIBHYIO KOHIEHTpPAIHIO
noBaperHo# coniu NaCl B pactBope, mosrydeHHOM mpu pacTBopenuu 5,85t coau B 100r Boabl. [110THOCTH
MOJIy4eHHOTO pacTBopa paBHa 1,04 r/em®.

HaHo: Aneopumm pewienus:
Mnac=5,85 T a) Muc 585 i 5,5%
Doy = —C = =2 - 0,055
m,, o =100r m,,, 10585
. M, _pa = Myue + My, o =585r +100r =10585r;
m
=1,04r/cm’ 6) V =—= 100585 _ 101 78cu = 0,1021
’ Lo na 1,04
\ m .
® =9 C, =l — Nact L= _ 58 0,98momb/m 1
NaCl Voo Muaer Vo 58,5-0,102
Cu="? M,.q = 23+ 35,5 =58 5r/mosth
Cn=?
N_,) B) Cy = Myact = 585 = 0,98mo11b - 9KB/11
Cn=" M.,V . 5850102
M. neet = Mpaer - Fo =58,5-1=58,5/M071B - 9KB
1
foua = 1 =1
r) Cm= Viact _ Myaci _ 5851 =1 MOJB/KT

Myo My My, 5850/Moms 0,1k
OrtBer: ®poey = 0,055=5,5%; Cy=0,98Mmo0in/11; Cm=IMomab/kT;

Cn=0,98 Mo 9KB/11.

3aoaua Ne4.
Onpenenure MOJSPHYIO M HOPMAJIbHYIO KOHUEHTpauuu 12%-HOro pactBopa CEepHOM KHUCIOTHI,
IJIOTHOCTH KoToporo p = 1,08 r/cm3?
Aneopumm pewienus:
MounsipHas Macca cepHOM KUCIOTHI paBHa 98 r/Mouib. ClienoBaTeNbHO,
mM(H2S04) = 98 u 3(H2S04) = m(H,SO,) - f,, =98/ 2 = 49.
[ToacraBnsis HeoOX0qUMbIE 3HAYEHUS B POPMYITBI
Cu=(w-p-10)/m
Cox = (o - p - 10) / M,,, momayuum:
a) MounspHas koHueHTpanus 12% pacTBopa CEpHOIl KUCIOTH paBHA
Cv=(12-1,08-10)/98=1,32 M
6) Hopmanbhas koHuenTpauus 12% pactBopa cepHOi KUCIOTHI paBHA
Cox=(12-1,08 -10) / 49 = 2,64 H.
Otser: Cy=1,32 M; C,, = 2,64 H.

3aoaua Nes.
Omnpenenure MomsipHocTh 10%-oro pactBopa HySOa4.



Hano: Pewenue:
o, . =10%=0,1 1. Ins pacyera mpumMeM v =1z

p—paH,SO,
c, (H,50,)=? ‘ Ho cnpaBoynuKy p ..o =11r/em®, TOTJA
3 3
My pa =Pppa* Vopa =11r/cm” -1000cn” =1100r

m .
2+ a0, = S0, OTCIONAL My, 6, = Oy 50, My = 0,1-1100 =110r
p—pa
m
Cy(H,80,) = —soe - Mwso. 11045 00
M.V 981

p-pa(n) HS " Vp-pacn)

Orser: c,,(H,50,)=1,12 Mo/

3aoaua Neé.
Ckompko Tpamm 10%- mpolleHTHOro pacTtBopa coiu Hamo m00aButh kK 300 rpammam 30%-

MIPOLIEHTHOTO PAacTBOpa 3TOM kK€ ColM, 4TOOBl MOIMy4uTh 14%- mpoueHtHbll pactBop? I[IpuMeHUTH

IMpaBHJIO CMCIICHUA.
Aneopumm pewenusi:
3aaqy MOKHO PELIUTb, UCIOJIB3YSI GOPMYIy NPABUJIO CMEIICHHUS:
m, ( pacmeopa)- w, +m, ( pacmeopa)- W,
ml( pacmgopa) +m, ( pacmeopa)
O603HaunM Mmaccy 1 pactBopa uepe3 x. [logcraBuM H3BeCTHBIE 3HAYEHHUS B (OpPMYITy MpPaBHIIO

w,(6ewecmea ) =

CMCIICHUA.
0,14 = (x-0,1 + 300:0,3) / (x + 300)

0,1x + 90 = 0,14x + 42
0,04x = 48
x =1200 (T).
OtBet: macca mo6asisiemoit conu pasHa 1200 rpamm.

3aoaua Ne7.
Onpenenure Macchl UCXOIHBIX PaCTBOPOB C MAacCCOBBIMU JOJIIMU ruapokcuaa Harpus 5% u 40%,

€CJIM TIPH MX CMEIIUBAaHUHM 00pa3oBajcs pacTBOp Maccoi 210 r ¢ MaccoBo# AoJiel THAPOKCHIA HATPHS

10%. IIpuMeHUTHs NPaBUIIO KpPECTA.

Aneopumm pewenusi:
40% 5% m '

10%

5% - "30%  mE210- m,

5/30=m; /(210 - m,)
1/6 =my/ (210 - m1)
210 —m; = 6my
7m; =210
m:=30r; my=210-m; =210-30=180r

OTBeT: Macchl HMCXOAHBIX PAacTBOPOB C MAaCCOBBIMHU JOJSMH Tuiapokcuaa Hatpus 5% u 40%

COOTBETCTBEHHO paBHbI 30 1 180 1.

3aoaua Nes.
VYnapuiu 60 r 5%-Horo pactBopa cyabdpara meau 1o 50 r. OnpenenuTe MacCOBYIO JI0JIFO COJIM B
IIOJIyYEHHOM PacTBOPE.

Aneopumm pewenusi:
m=60r; Am=60—-50=10T; w1 = 5% (w1 0,05)

®2 =(0,05 - 60) /(60 —10)=3/50= 0,06 (nnu 6%-HbIii)
OTBeT: MaccoBas JI0JIsl COJIM B TIOJTYY€HHOM PacTBOpPE cocTaBisieT 6 %.



®opMa mnpeacTaBieHUs] pe3yJabTaTa: BBHINOJHEHHAs paboTa € pemeHHEeM WHAWBUAYaIbHBIX
3aJaHuil (3a1a4 Ha pacyeT U IepecyeT KOHLEHTPALU pacTBOPOB) 110 BAPUAHTAM.

Kputepuu onenku:
3a KaxK/Ipli MPaBUIIBHBIN OTBET — 1 Oas.
3a HenpaBUIbHBIN 0TBET — 0 OasUIOB.

Tema 1.3 Teopus 3jiekTpouTHYecKoi quccounannu. I'maposus cosieil. Bygepnsie pacTrBopsbl

IIpakTnueckoe 3ansiTue Ne 3
Boruucienne pH B BOIHBIX pacTBOpax KHCJIOT M OCHOBAHMIA

Henab: HayunThCs BEIYUCIATH PH cpelibl B BOJHBIX pacTBOpPaxX KUCIOT U OCHOBAHUH.

Boinosnus padorty, Bel Oyaere:

YMETb:
— IPUMEHATH 3aKOH pa3basneHust OcrBanbaa PH cpenbl B BOJHBIX pacTBOPAX KUCIOT U OCHOBAHUM;
— BBIUKCHATH PH cpezbl B BOAHBIX pacTBOpax KUCIOT U OCHOBaHUIA.

MarepuajbHoe o0ecnieyeHue:
TEMATHYCCKUC IIJIaKaThl U Ta6J'II/IHI>I

3ananmue:
1 Pacuer pH cpexabl B BOJHBIX pacTBOpPaX CHIBHBIX KHCIOT M OCHOBAHHIA.
2 Pacuer pH cpensl B BOAHBIX pacTBOpax caaObIX KUCIOT M OCHOBAaHUM.
Iopsinok BbINOJIHEHHSI Pa0OTHI:
1.  OsuakoMbTeCh C  KpaTKUMH  Teopermueckumu  cBeaenusmu  (https://academia-
moscow.ru/reader/?id=400999 c.16-18).
2. [ToBTOpUTE OCHOBHBIC TIOJIOKECHUS TEOPUH ICKTPOIUTHUECKON JUCCOIHAIINH.
3. 3anumuTe B OTYET 1O MPAKTHYECKOW pabOTe MaTeMaTHYECKOE BHIPAKECHHE 3aKOHA pa30aBICHHS
OcTBanb/ia ¥ BRIPAKECHHE HOHHOTO TIPOU3BEICHUS BOIBI.
4. [TpoaHanu3upylTe MPUMEPHI PEHICHUs TUIIOBBIX 33ja4 Ha ompenencHue PH cpemsl B BOIHBIX
pacTBOpax KKCIOT U OCHOBAHH.
5. BeinonHuTe MHAMBHYaIbHBIC 33]JaHUSI B COOTBETCTBUH C BAPUAHTOM.

Xox pabdoThI:
[Ipumeps! perieHus TUMOBBIX 33134
3anaya Nel.
Omnpenenutre pH 0,01M pactBopa HCL
Hano:
(HCI)
ANTOpPUTM pELICHHUS:
1. HCI=H++ClI- - cunpHbIif 2IEKTPOIUT

3HauuT

2. pH=-1g[H+]=- 190,01 = — Ig10-2=2
pH=?

Ortset: pH=2.

3anaga Ne2 Onpenenute pH 0,01M pactBopa KOH.
Hano:
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(KOH)

pH=?  Anroputm pemienus:

1. KOH=K+ +OH- - cuJIbHBII 2J€KTPOIUT
3HauuT

2.

10-201 [H+]=10-14; [H+]= =10-12moma56/1
3. pH=-Ig[H+]= -1g10-12=12

Otsert: pH=12.

3amaua Ne3. Onpenenute pH 0,01M pactBopa ykcycHoit kuciaorst CH3COOH.

Hano:

CM=0,01 momn/1

(CH3COOH) Auroput™ peeHus:

1. CH3COOHaCH3COO-+H+

[Toaromy miist HEero mpuMeHuM 3akoH OCTBajbIA:
nwmn .OTKyna ;

pH=?

2. [H+]=C [ =41 K211 0,01=411 164
3. pH=-Ig[H+]=—Ig 41 1064113,5

Otset: pH=3,5.

dopma npeacTasiieHUs pe3yJbTaTa: BbINOIHEHHAs padoTa ¢ pele-HueM HHIUBUYaIbHbBIX
3aaHui (3a1a4 Ha pacueT pH cpenbl B BOJHBIX pac-TBOPax KUCIOT U OCHOBAHUM) 1O BapHaHTaM.

Kpurepun oueHku:
3a Ka)XJblii MpaBWJIbHBIN OTBET — 1 Oas.
3a HenpaBUIIBLHBIN OTBET — () GaIITOB.



Tema 1.3. Teopust 3nekTposnTHYecKoi Aucconuanun. I'mapouans coseii. bBygepHbie pacTBopbl

IIpakTnueckoe 3ansiTue Ne 4
CocraBiieHue ypaBHeHMIl peaKuuii rHAPOJIN3a CoJIei

Henp paGoTbl: HAyYUTHCA COCTABIISITH HOHHO-MOJIEKYJISIPHBIE M MOJIEKYJSpPHbIE YpaBHEHUS
TUAPOIIN3a COJIEH, ONIPEAEIATh XapaKTeP CPebl 110 TUILY THAPOIN3a COJIH.

Beinosinus padory, Bel Oyaere:

ymemn:

— COCTaBJIATb NOHHO-MOJICKYJISIPHBIC U MOJICKYJIAPHBIC YPABHCHUSA T'HAPOJIN3a COJIGI\/JI;
— OIpEAETATh XapaKTep CPe/bl 10 YPABHEHUIO U TUITY THAPOJIN3A COJIH.

3amanue:
1 Onpenenenue xapakrepa cpeibl 0 THITY THAPOJIN3A COJIH.
2 CocraBlieHHE HOHHO-MOJIEKYJISIPHBIX U MOJIEKYJIIPHBIX YPaBHEHUH TUposin3a CoeH.

MarepuajbHoe o0ecniedeHue:
TEeMaTHYEeCKHE IIAKAThl U TAOJIUILIBI

Ilopsinok BbINOJIHEHHS PA0OTHI:

1.  O3HakoMbTeChb C  KpaTKuMH  Teopermdyeckumu  cBeaenusimu  (https://academia-
moscow.ru/reader/?id=400999 ¢.19-20).

1. TloBTOpHUTE OCHOBHBIE MOJIOKEHUS TEOPUU DIEKTPOIUTHUECKOMN TUCCOIMALINH.

2. 3aKOHCIIEKTHPYHTE OCHOBHBIC TEOPETHUECKHE CBEICHUS W OOIIMEe CXeMbl YPaBHCHHM peakKIui
TUIPOJIN3A COJIEH pa3HOIo THUIA.

3. [Ipoananu3upyiTe alrOpuTM HANMCAHUS U IPUMEPHI YPaBHEHUH THAPOJIA3A.

4. BpInonHUTE UHAWBUTyalIbHbIE 3aJaHHUS] B COOTBETCTBUU C BAPHAHTOM.

Xox padoThI:
Aneopumm Hanucanus ypasHeHul 2uOpoIU3dA.
1. OnpenensieM TUI TUAPOIIU3A.
2. CocraBisieM HOHHO-MOJIEKYJISIPHOE YpaBHEHHE THAPOIIN3a, ONPEeIisieM Cpey.
3. CocraBiisieM MOJIEKYJISIPHOE YpaBHEHHUE.

3aoanue Nel. CocTaBUTh MOHHO-MOJIEKYJIIPHOE M MOJIEKYJSIPHOE YPaBHEHUS THAPOJIM3a XJIOPUAa
menu (I1).

1) CuCl, = Cu** + 2CI

Coub 06pa3oBaHa kKaTHOHOM c¢J1adoro ocHoBanusi (Cu(OH),) u anronom cuibhoi kucnotsl (HCI),
CIIeIOBATEIIBHO, THAPOJIH3 HACT 10 KaTHoHy Cu®’ 1 mpoTekaeT B JBE CTAIHH ¢ 06Pa30BAHMEM B KA4eCTBE
MIPOMEXKYTOYHOTO IPOAYKTa OCHOBHOM coiu (cpea Kucinas).

2) CocTtaBuM ypaBHEHUS 1-i cTaquu THAPOIIHA3aA COJIH:
1 cragus
— MOHHO-MOJICKYJISIPHOE ypaBHEHHE THAPOJIN3a CONU

Cu®* + H-OH = CuOH" + H*
obpasyetcs kaTioH rugpokcomen (II), B pacTBope HakammuBarotes Honsl H', cpena kucnas, pH<7;
— MOJIEKYIISIPHOE YpaBHEHUE TUIPOIN3a COTU

CuCl; + H,0 <> CuOHCI + HCI.

3) CocraBuM ypaBHEHHUS 2-i1 CTaJUU TUIAPOIIU3A COJIH:
2 craaus

CUOH" + HOH <> Cu(OH), + H* (MOHHO-MOJIEKYIISIPHOE ypaBHEHHE)
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CUuOHCI + H,0 «» Cu(OH),; + HCI  (momnekysipHOE YpaBHEHHE)

3aoanue Ne2. CocTaBUTh MOHHO-MOJICKYJISIPHOE W MOJIEKYJSIPHOE YpaBHEHHS THAPOJIM3a alerara
HaTpus.

1) CH3COONa = Na" + CH3COO

Couip 00pazoBaHa KATHOHOM CHJIBHOTO OCHOBAHMS M aHHOHOM CJIA00H KHCJOTBI, CIEJOBATEIBHO,
THJIPOJIN3 10 aHUOHY.

2) CH3COO+ HOH = CH3;COOH + OH"
TUAPOJIN3 BEJIET K YBEIMYCHHUIO KOHIIeHTpanuu noHoB OH™ B pactBope, cpena mienoynas, pH>7.

3) CH3;COONa + HOH = CH3COOH + NaOH.

3aoanue Ne3. CocTaBUTh MOHHO-MOJIEKYJISIPHOE U MOJIEKYJIIPHOE ypaBHEHHS TMApPOJIM3a aleTara
aMMOHWUSL.

1) CH3COONH, = NH;" + CH3COO"

Conb 00pazoBaHa KaTUOHOM €J1a00r0 OCHOBAHHUS M AaHHOHOM CJIa0OM KHCJOTHI, CIIEOBATEIbHO,
THJIPOJINA3 TI0 KATHOHY U TIO0 aHHOHY.

2) CH3COO + NH;" +HOH = CH3COOH + NH4OH

3) CH3COONH4+HOH = CH3COOH + NH4OH.

B pesynbrate ruaponu3sa amerata aMMOHHS TTPOUCXOIUT 00pa30BaHUE JIBYX CIIA0BIX AIEKTPOIUTOB,
pacTBOp OKa3bIBaeTcs OM3KUM K HeHTpaabHOMY, pH~7.

BoaHble pacTBOpBI TAaKOro THMA COJEH, B 3aBHCHMOCTH OT KOHCTaHTHI JTUCCOIMAIINU
00pasyromuxcs cIadbIX JEKTPOJMTOB UMEIOT HEUTPAIBbHYIO, CTA00KUCITYIO WITH CIa00MIEI0UHYIO Cpeny.

Koncranta muccoupanmy rugpokerma amvonns (K(NH,OH) = 6,3:10°) Heckonbko Goublie
KOHCTAaHTHI Juccormamun ykeycuoi kucnotst (K(CHsCOOH) = 1,75:107), mosToMy peaxiisi BOTHOTO
pacTBopa arjeraTa aMMOHHS IMEET CIIA00IIEIOUHYIO CPETy.

dopma npeacTaBieHus pe3yabTara: opopmiieHHas paboTa ¢ BBITOJIHEHHBIMU UHIUBUAYaIbHBIMU
3aJIJaHUSIMU TI0 BapUaHTaM.

Kpurepun oueHku:
3a Ka)XJplii MpaBWJIbHBIN OTBET — 1 Oas.
3a HenpaBUIBHBIN OTBET — () GaIIOB.



Tema 1.4. FeTeporeHHLIe PABHOBECHA B CUCTEME «PACTBOP—0CAT0OK»

IIpakTnuyeckoe 3ansarue Ne 5
Pemenue 3ana4 no reme «IlIponsBenenne pacrBoOpuMocT»

Leab paGoThl: HAYYUTHCS BBIYMCIATH KOHIGHTPAIMM HOHOB MO IMPOHM3BENCHHUIO PAaCTBOPHUMOCTHU
AIIEKTPOJIUTA, JIEIaTh BHIBOJIBI O BOBMOYKHOCTH BBINAACHUS OCA/IKa IIPU CMEUIMBAHUH PACTBOPOB 33JaHHBIX
KOHIIEHTpaluui 1 00bEMOB.

Bommosnus padory, Bbl Oynere:

yMemy:

— BBIYMCIIATH KOHIIEHTPALUU HOHOB IO IPOU3BEACHUIO PACTBOPUMOCTH 3JIEKTPOIIUTA;

— JenaTh BBIBOJBI O BO3MOXKHOCTH BBIMAJIEHHsI OCa/ika MPHU CMEIIMBAHUU PACTBOPOB 3aJaHHBIX
KOHIIEHTpalui 1 00bEMOB.

MarepuajibHoe o0ecrieyeHue:
TEMATUYCCKUC IIJIaKAThI U Ta6J'II/IIII>I

3ananue:

HayunTbcs pemars TUIIOBBIE 3a0a4K:
1. BelunciaeHue Mpou3BeACHHS PACTBOPUMOCTH MAIOPACTBOPHMOTO AJICKTPOJIUTA.
2. Beruncnenre KOHIIEHTPAIMH HOHOB M PACTBOPUMOCTH MAaJOPACTBOPUMOIO 3JIEKTPOJIUTA B €r0
HACBIIIICHHOM PacTBOPE.
3. VYcnous oOpa3oBaHUs OCAJIKOB.

IMopsinok BbINOJIHEHUS] PadOThI:

1.  OsuakoMbTeCh C  KpaTKUMH  Teopermueckumu  cBeaenusmu  (https://academia-
moscow.ru/reader/?id=400999 c.19-20).

2. TloBTOpHTE OCHOBHBIC TEOPETHYECKHE IMOJIOKEHHS T'ETEPOTCHHOTO PABHOBECHS B CHCTEME
«PacTBOP-0CAIOK».

3. 3ammmure o0ImmMe GopMyIIbl, MPUMEHSIEMbIE ISl BHIUMCIICHHUS TIPOM3BEICHHUSI PACTBOPHUMOCTH U
UCIIOJIB30BAHUS 3TOM BEJIMYMHBI B pacyeTax IO ONPEACIICHUI0 KOHIICHTPAMi HOHOB W BO3MOXKHOCTH
00pa3oBaHus OcajIKa.

4. TlpoaHaJM3UpyHTE W OCMBICIHWTE AITOPUTMBI PpEHIEHHs THUIIOBBIX 33ja4 Ha OINpeeIICHUE
NPOU3BEIEHHS PACTBOPUMOCTH, KOHIICHTPAIIMI HOHOB ¥ BO3MOKHOCTH 00pa30BaHUs 0CaJIKa.

5. BbINOJIHKATE WHAMBHYaIbHbIE 3a[aHKs] B COOTBETCTBUH C BAPHAHTOM.

Xox padoThiI:
IIpumepbl pelieHnst TANOBBIX 3a/1a4
3aoaua Nel.
PacrBopumocts CaCOj3; paBra 0,00069 r/1. Berarciaure ITP(CaCOs).
Aneopumm pewienust.

1. Mounspuas macca CaCO3: M(CaCO3)=100 r/moib.

2. Paccuutaem Momsipuyto pactBopumocts CaCO3
S(CaC0s) = L / M(CaCOs) = 0,00069 / 100 = 6,9+10° moub/.

3. MomnsipHasi pacTBOPUMOCTB COBIIAAET C MOJISIPHOM KOHIIEHTpALIUEH COJIM B paCTBOPE:
C(CaC0s) = S(CaCO3) = 6,9¢10 "> mob/m.

4. Haiinem paBHOBECHBIE MOJISIPHBIE KOHIIEHTPALIUK HOHOB B PACTBOPE:
CaCOg¢> Ca** + COs>
[Ca?*] = [COs* ] =S =6,9¢10" Mo/,
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Torma [TP(CaCOs) = [Ca?'] « [CO&* ];
[IP(CaCOs3) = 6,9°107° +6,9¢10°° = 4810 °.
Ortser: [IP(CaCOs) = 48+107.

3aoaua Ne2.

[Mpoussenenue pacrBopumoctu PbJ, mpu 18°C paBHO 1,4+10°%. Paccuuraiire KOHIICHTPAllM NOHOB
Pb* 1 J” u pacrBopumocts Pbl; B /11,

Aneopumm peuwienus.

1. Pbl <> Pb*" +2J

2. TIP(PbJy) = [P**][J ]

3. 06o3maunm [Pb?*] = X, Torma [J] = 2x

4. CnenoBarenbHO

[TP(PbJ2) = [Pb2+]-[J-]2

ITP(PbJ2) = x(2x)2 = 4x3

1,4¢10-8 = 4x3

w3
X =3 14 i‘o =15-10"° mons/ 1.

5. MousipHasi pPacTBOPHMOCTB COJTH paBHa 1,5¢10™% Moutb/i1.

6. KoHmeHTpamnum HOHOB paBHBI:

[Pb**] = 1,510 monb/n

[J7]=21,510"2=3,010" moub/11.

7. YUToOBI OT MOJIIPHOM PAaCTBOPUMOCTHU MEPEHTH K paCTBOPUMOCTH B I/JI, HEOOXOAUMO MOJISIPHYIO
PacTBOPHUMOCTh YMHOKHUTH Ha MOJISIPHYIO Maccy BEIIECTBaA.

L = SeM(PbJ,) = 1,5¢10 3461 = 0,692 /.

Otsert: [Pb*] = 1,510 mons/it; [J] = 3,010 2 mous/i; L(PbJ,) = 0,692 /.

3aoaua Ne3.
OmnpenenuTe, BHIMAAET JM OCAI0K MPH CMEMIMBaHUK paBHBIX 006eMoB 0,2 M pactBopoB Pb(NO3), u
NaCl.
Aneopumm pewenus.
1. MonekynspHOe ypaBHEHHE PCAKIIHH:
Pb(NO3)2 + 2NaCl = |PbCl, + 2NaNOs.
2. VouHo-Monexyisiproe ypasrenue: Pb?* + 2CI" <> PbCl,
3. Jlnst  ompeneneHus — ycioBHs ~ 00pa3oBaHHMs —ocajka HeoOxomumo  paccuutarh IIK:
[IK(PbCl,) = [Pb**][CI]?

4. Jlns naxoxaenms ITK HykHO Haiiti xoHreHTpammn Pb*u CI” mocize cMmelnmBaHus: pacTBOPOB
3aJ[aHHOM KOHIIEHTpauuu. [Ipu CMEIMBaHHUKA PACTBOPOB OJMHAKOBBIX 00BEMOB KOHIICHTPAIMH
HMOHOB YMEHBIIIAIOTCSI BABOE:

[Pb*]1=0,1 mons/m;  [Cl]=0,1 momb/x.

5. IIK(PbCl,) = [Pb**][CI']*=0,1 - 0,1° = 107,

6. Ompenensiem ITP o Tabnuram: ITP(PbCly) = 2.4 10,

7. CpasuuBaem IIK ¢ IIP: IIK(PbCly) = 10® > IIP(PbCl)) = 2,410 smaunr ocamox PbCl,
BBITIAJIET.

Ortser: ocanok PbCl, Beimazer.

3aoaua Ne4.

ITpousBeneHne pacTBOPUMOCTH cynb(uia Mapraiua mpu 25°C paBHO 5,6210*°. Beimazer 11 ocaox
nipu cmemuBanuu 5 M 0,060 MnSO4 1 4 mn 0,011 NayS?

Pewennue.

MonekynsipHOE€ ypaBHEHUE PEAKIIMH

MnSO, + Na,S = MnS + Na,SO,

HoHHO-MONEKYIIIPHOE YPABHEHUE PEAKLUU



Mn?** + S* = MnS
Jlis onipeienieHus yCIIoBusl 00pa3oBaHus 0caaka HeoOxoauMo paccuntath 11K
[IK(MnS) = [Mn?][S*].
Jns nHaxoxnaeHus IIK Hy)KHO HalTH KOHLEHTPALUH Mn? u S mocne cMermBamHus pacTBOpOB
3aJJaHHOM KOHLEeHTpauu. OnpeaensieM UCXO0IHbIe KOHIIEHTPALMU HOHOB 0 CIMBaHMSI PaCTBOPOB:
Jlisa onpeneneHus KOHLUEHTpAllMd HOHOB Mn?* HYXHO TI€PEBECTU HOPMAJIbHYIO KOHILIEHTPALMIO
MnSO, B MomsipHYIO.
f,«(MnSO4) =1/2 0,066 MnSO4 = 0,03M MnSQO,
MnSO; <> Mn* + SO/
0,03 moms/m 0,03 mMoib/I
Jliig onpeienieHyst KOHLEHTPAIUU HOHOB s HY)KHO TIE€pEBECTH HOPMAaJIbHYIO KOHIeHTparuio NaS B
MOJISIPHYIO.
f.x(NaS) =1/2 0,011 NayS = 0,005M Na,S
Na;S <> 2Na" + S*
0,005 moms/mt 0,005 moubs/n
OmnpezensieM KOHIEHTPAIMIO HOHOB MOCIIE€ CMELINBaHMsI paCTBOPOB.
O0nem pactBopa nocie cmemmBanust 5 mit MNSO4 u 4 M1 NaS cran 9 M.
KoHnrenTpaiiys HOHOB 1ociie CMENIMBaHNs PaCTBOPOB

[Mn”]: # =0,017monw! 2

[s2]= 22995 _ 6 60241016/ 1

Haxonum npounsBeieHne KOHIIEHTpanii

[IK(MnS) = [Mn?][S*].

[IK(MnS) = 0,017 « 0,002 = 3,4¢10™

CpasuuBaewm I1K c 1P (mpunoxenue, Tadm.3)

3,4¢10°>5,6010 1

CnenoBarensHo, mipu ciauBanuu S5 M 0,006H. pactBopa MnSO, u 4 mu 0,01 pactBopa NaS
obpa3zyercs ocagok MnS.

WcxonHble faHHbIE U pe3yNbTaThl pacuyeTa 3aHOCHM B TaONIuILy.

KoHnnienTpanus, MoJb/
nu hi (o) oCJIe ITK(MnS) =
OHbl  |CIMBaHMS  |CIIMBaHHUsA [Mn*][S*]
pPacTBOPOB  [PacTBOPOB
[ 5003 .,/  IK=0017+0,002=
Mn?*] 0,03 ~ 13,4107
4.0,005
52 0,005 o 1 34.10%>56-101

Otser: npu cnuBanuu 5 M 0,006H. pactBopa MnSO4 u 4 M 0,011 pactBopa NaS ocagok MnS
oOpazyercs.

(I)opMa NpeaACTaBJICHUA pe3dyJbTaTra: BbBIIIOJTHCHHAA pa60Ta C pCHICHUEM MHAUWBHUAYAJIBHBIX 3a1a4
110 BapvaHTaM.

Kpurepnu onenknu:
3a KaIpIil MpaBUIBHBIN OTBET — 1 Oa.
3a HenpaBUIbHBIN O0TBET — O 6aIoB.



Tema 1.5. Kommiiekcubie coeANHEHUS
[IpakTuyeckoe 3ansaTHe Ne 6

BoinojiHeHue ynpamﬂe}mifl 0 COCTABJICHHUIO: ypaBHeHnﬁ 3ﬂeKTp0J’II/ITI/I‘ICCKOﬁ AUCconHralum
KOMIIVIEKCHOT'0 COCAMHECHUS U KOMIIJICKCHOI'O HOHA; Bblpa)KeHI/lﬁ KOHCTAHThI HECTOHKOCTH
KOMIIJIEKCHOI'O HOHA; Ha3BaHMM KOMILJIEKCHBIX COeTUHEeHUH

Lenp padoTbl: Hay4yUTHCS COCTABIATh Ha3BaHUS KOMIUIEKCHBIX COEAMHEHUHW W YpPaBHEHMSI UX
JUCCOLMAIMY, COCTaBJIATh BBIPAKECHUS KOHCTAHTBI HECTOMKOCTM M CpPaBHMBATb KOMILJIEKCHBIE
COCIMHEHMS 110 YCTOWYHUBOCTH.

Brinmonnus paboty, Bel Oynere:

ymembs:

— COCTaBJISTh Ha3BaHUS M (POPMYITBI KOMIUICKCHBIX COCTUHEHHA, YPAaBHEHUS UX JUCCOIHAINY;

— COCTaBJIATh BBIPRKCHHUS KOHCTAHT HECTOMKOCTH, CPaBHUBATH KOMILJICKCHBIC COCAMHCHHUS TIO
YCTOWYHBOCTH.

MarepuajbHoe o0ecnieyeHue:
TEMATHYCCKUC IIJIaKaThl U Ta6J'II/IHI>I

3apanmue:
HayauTtbcst BEIIOJHATH TUIIOBBIE 33/TaHUS:
1 CocraBnenue Ha3BaHUW U (HOPMYIT KOMITJIEKCHBIX COCTUHEHUN.
2 CocraBiieHHEe YpaBHEHUW JTUCCOIMAIIMM W  BBIPAKECHUM KOHCTAaHTHl  HECTOMKOCTH
KOMIIIEKCHBEIX COCIUHEHHUM.
3 CpaBHEHHE KOMIUICKCHBIX COSUHEHUS TT0 YCTOMYUBOCTH.

Iopsinok BbINOJIHEHHSI PadOTHI:

1.  OsuakoMbTeCh C  KpaTKUMH  Teopermueckumu  cBeacHumsamu  (https://academia-
moscow.ru/reader/?id=400999 c.21-22).

2. ITloBTOpHUTE OCHOBHBIC MOJIOXKECHUS KOOPAMHAIMOHHONW TEOPUH CTPOCHHUSI KOMIUICKCHBIX
COEIUHEHU.

3. 3aKOHCIEKTHPYHTE Ha3BaHWS OCHOBHBIX JIMTAHJOB W TpaBWJa COCTaBJICHHUS Ha3BaHUMN
KOMILICKCHBIX COCMHEHH.

4. TlpoaHalu3UpyHTe ¥ OCMBICIHUTE MPUMEPHI BBIMOJHCHUS TUIOBBIX 3aJaHUN MO COCTABICHHUIO
Ha3BaHWU M ypaBHEHHN AUCCOIMAIIMM KOMIUIEKCHBIX COCMHCHU.

4 BBINOJHUTE WHUBUYaIbHbIC 33][aHUSI B COOTBETCTBUU C BAPHAHTOM.

Xox pabdoThI:

[TprMepsl BHITOJHEHHS THITIOBBIX 3aIaHHMA

3aoarnue Nel.

VkaxuTe: a) KOMIUIEKCOOOpa3oBaresib, 0) JUraHIsl, B) KOOPAWHAIMOHHOE YHCJIO, T) CTENEHb
OKHCJIEHUSI KOMILUIEKCOOOpa3oBatTesnsi, 1) 3aps] KOMIUIEKCHOTO HOHA, €) Ha3BaHHE KOMILJIEKCHBIX
coenunenniit Kq[Fe(CN)g], [Cu(H20)2(NH3)2]SO4.

Pewenue.
1. K'4[Fe"(CN)s]* - rekcarmaonodeppat (1) xanus.
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HraHbl—

Koopaunarimonnoe 4ucio B jaHHOM npumMepe: 4=2+2 (onpeaenseTcss CyMMOU JIUTaHJIOB).

3aoanue Ne2.

Hanumure xumudeckue Gpopmynbl KOMIIEKCHBIX cOeTuHEHMI: a) rekcanuaHoxpomart (I1) xamus;
0) Opomup rekcaammuH kobasbta (111); B) HuTpaT quakBaterpaammun Hukess (11).

Pewenue.

a) rekcarmmadoxpomart (1) xamust — K3[Cr(CN)g];

0) opomup rexcaammue kobanbTa (1) — [Co(NH3)s]Brs;

B) Hutpat quaksaterpaammut HUKeNs (1) — [Ni(H20)2(NH3)4](NOs)..

3aoanue Ne3.

Hanumwure ypaBHeHHs JAMCCOLMAIMM YKa3aHHBIX KOMIUIEKCHBIX COEJUHEHHMH, BbIPaKEHUS
KOHCTaHT HECTOMKOCTH U, MOJIb3YSICh TAOJUYHBIMU 3HAUEHUSMU KOHCTAHT HECTOWKOCTH, CPaBHHUTE 3THU
coenunenus mo ycrounBoctu: [Ag(NH3)2]Cl, K[Ag(CN),].

Aneopumm pewienus.

1. KoMIiekcHble COEIUHEHMs MPH 3JIEKTPOIUTHYECKON TUCCOUMAUU O0pa3yloT KOMIUIEKCHbBIE
MOHBI U MOHBI BHEUTHEHN cephl KaK CHIIbHBIE 3JIE€KTPOJIUTHI:

[Ag(NHg)g]Cl <~ [Ag(NH3)2]+ +Cl™

2. KoMmmiekcHble MOHBI MOJBEPraroTcs IUCCOLMALMU KakK cilalble 3JIEKTPOJUTHI. YTPOLIECHHO
IMCCOLMALIUIO BHYTPEHHEN c(epbl MOKHO NMPEICTaBUTh TAKUM 00pa3oM:

[Ag(NH3)2]+ <~ Ag+ + 2NH;

3. IlpumeHss 3akoH JEHCTBYIOIIMX MacC K OOpaTMMBIM IMpolLieccaM AUCCOLMAIMHM KOMIUIEKCHBIX
MOHOB, 3aIIMIIEM BBIPa)KECHUS KOHCTAHTHI HECTOMKOCTH:
B ZEAgf]-[NHQ]Z o0
! Ag(NH3)2]+
4. Tlo Toil %e cxeMme BBINOJIHAEM JEHCTBUS CO BTOPBIM IPUMEPOM KOMILIEKCHOI'O COEAMHEHUS:
K[Ag(CN).] > K" + [Ag(CN).]
[Ag(CN),]” <> Ag" + 2CN~

= Ag+]'[CN7]2 _1.10-21

5. KoncraHTa HECTOWKOCTM KOMIUIEKCHOTO HOHAa XapaKTepU3yeT MPOYHOCTh (YCTOMYMBOCTH)
BHYTpPEHHEH cdepbl KOMIUIEKCHOTO HOHA. UeM MeHbllle KOHCTaHTa HECTOHMKOCTH, TEM MpOYHEee
KOMILJIEKCHBINA HOH.

K, = 1110 < K, = 9:10® , 3naunt xommutekcubiii uon [Ag(CN),]” Gosee mpouHblii, uem
[Ag(NHz)]" .

®opma  mpeacTaBJieHMs  pe3yabTara:  odopmieHHas ~ pabora ¢ BBIIOJHEHHBIMHU
WH/IMBUYAJIbHBIMU 33JJAaHUSMU 110 BapUAHTAM.

Kputepun onenkn:

3a KaxKIpli MPaBUIIbHBIN OTBET — 1 Oa.

3a HenpaBUIIbHBIHN 0TBET — () GaJIOB.



Tema 1.6. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaAKIHU

IIpakTHyeckoe 3anaTHE Ne 7
Onpenenenue okucauTeneil 1 BocctaHoBuTe e, OnpenesieHne HANPABJIEHUS NPOTEKAHUS
peakuuii

Heap padoThl: HAYYUTHCS ONPEAEATh CBOWCTBA COEAMHEHUN 10 CTETIEHU OKHUCIIEHUS 3JIEMEHTOB,
COCTaBJIAITh YPAaBHEHUS OKHUCIUTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKIUM, PacCUUTHIBATH OKUCIUTEIBHO-
BOCCTAHOBHUTEIIBHBIE  IOTEHLMAJNbl [0  ypaBHeHMIO  HepHcra,  ompenensaTs — HalpaBieHUsA
CaMOIIPOU3BOJIBHOTO IPOTEKAHUSI PEAKIIUI, HAYYUTHCS ONIPEAEIATh HAIIPABIECHUE TPOTEKaHUS PeaKkui

Boinosnus padorty, Bel Oyaere:

ymemy:

— IO CTCIICHU OKHCIICHHA JJICMCHTOB ITPOTHO3HMPOBATH CBOMCTBA COC}II/IHCHI/Iﬁ B pc€aknusax ¢
JPYrAMHU BEUIECTBAMU;

— paCCUUThIBATh OKUCIUTCIIbHO-BOCCTAHOBHUTCIILbHBIC ITOTCHIMAJIBI 10 YPABHCHUTO HepHCTa;

— COCTaBJIATh YpaBHCHHA OBP u ONPCACIIATh HAITPABJIICHHUA CaAMOITPOU3BOJIbHOTI'O X IMPOTCKAHMA.

- IPOBOJUTH PACUETHI, ONIPEACISAIOIINE POTEKAHNE PEaKLIUN

MarepuajbHoe o0ecnieyeHue:
TEMATHYCCKUC IIJIaKaThl U Ta6J'II/IHI>I

3apanmue:
Hay‘-II/ITI)CSI BBITIOJIHATH TUIIOBBIC 3aJaHUS I10 ,HaHHOI\/’I TEMCEC:

1 OnpeneneHue CTENEHH OKUCIICHUS 3JIEMEHTOB B BEIIECTBAX, MPOTHO3WPOBAHUE MX CBOMCTB B
peaKIusIX ¢ JPYrUMHU BEIECTBAMH.
CocraBneHne ypaBHEHUN OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.
Pacuer okucnuTeIbHO-BOCCTAHOBHUTEBHBIX IMOTEHITNAJIOB 10 ypaBHeHHIO HepHcTa.
Omnpenenenre HaMpaBICHUS] CAMOIIPOU3BOJIBLHOTO TIPOTEKAHUS PEAKITUH.
Pacuer okucnuTeIbHO-BOCCTAHOBHUTEIBHBIX IMOTEHITMAJIOB 1O ypaBHeHHIO HepHcTa.
2.0npenenenne HaMpaBICHUs CAMOTIPOU3BOJIBHOTO MMPOTEKAHUS PEAKIIHA.

OOk WM

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1. OsuakoMbTeCh C  KpaTKUMH  TeopermueckuMmu  cBeaenusmu  (https://academia-
moscow.ru/reader/?id=400999 c.32-42).

2. TloBTOpUTE OCHOBHBIC TIOHATHS, H3y4eHHBIE B TeMe «OKHCIMTEIHHO-BOCCTAHOBUTEBHBIC
peaKIny.

3. 3aKOHCIEKTHPYHTE  YCIOBHE  CAMONPOHM3BOJBHOTO  MPOTEKAHUS  OKUCIUTEIBHO-
BOCCTaHOBHTEIILHOM peakiny, ypaBHeHne HepHcra uis onpeseneHus JIeKTPOAHBIX OTEHI[MATIOB HOHOB
1 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX TIap.

4. TlpoaHalIM3UpPyHTE W  OCMBICIMTE TPUMEPHI  BBINOJHEHHS  THIOBBIX  3aJ@HAN 110
[IPOTHO3UPOBAHUIO CBOMCTB COCMUHEHHIA, COCTaBIeHUIO ypaBHeHuit OBP u onpeneneHuio HarpaBiIeHusI
CaMOTIPOU3BOJIBHOTO X TPOTEKAHHUS.

5. BbINOJHUTE HHIUBUIYaIbHbIEC 33][aHUSI B COOTBETCTBUH C BAPUAHTOM.

Xoa pa0doThi:

3aoarnue Nel.

Omnpenenure CTENEHb OKUCICHHS BCEX 3MEeMEHTOB B coeauHeHusx: P20s, MnSO4, MNO,, KMNOy,
KNO,, NH4sNO3, KNO3, K>Cr,04, KQCI'O4, NaySOs.

Aneopumm pewterus.
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Crenenp oxucieHust — GopMalbHBIN 3apaa aroma B Moisiekyae. Cymma 3apsiioB BceX aTOMOB B
moJekyne papHa O. CyMmma 3aps10B aTOMOB B MOHE PaBHA 3apsly HOHA.

3 2 +2 46 2 = 4 2
P>0s Mn(SO4)" MnO;
(+5)2+(-2)-5=0 (+2)+[(+6)+(-2)-4]=0 +4-+(-2)-2=0
+1 +7 2 + s 2 e 432
KMnO, KNO; (NHOH(NO;Y
+1+7+(-2)-4=0 +1434(-2)2=0 -34(+1-4454(-2)-3=0
¢l oS5 2 +1 6 2 +1 «6 2 + +4 -2
KNO, KzC[‘zO) K:CrO,, NaZSO_-,

3aoanue No2.

YKa)KI/ITC, KaKO€ COCAMHCHUC MOXET 6I>ITI) TOJIBKO OKHUCIIUTCIIEM, TOJIBKO BOCCTAHOBUTCIIEM, NI U
TEM, U JPYTUM: KNOz, HNOg, CrC|3, KzCI’O4, HzS, SOz, HzSO4, MnSO4, MnOz, KzMnO4, KMnOy,.

Aneopumm peuterusi.

Ecnu creneds okucieHusa HU3IIAs OTpuLaTCIbHasA, TO aTOM MOXKCT 6BITI) TOJIBKO BOCCTaHOBUTCIIEM,
OTHACT DJICKTPOHBI, IPUHUMATL UX HC MOXKCET.

Ecnu creneHb OKHCIIEHUS BEICIIAS IIOJIOXKUTCIIbHAs1, TO aTOM MOXECT 6I)ITI) TOJIBKO OKHCIIUTEIIEM,
MPHUHUMACT JICKTPOHEBI, OTAABATE €EMY YK€ HEUCTO.

Eciu creneHr OKUCIEHHS 3aHUMAaET MMPOMCIKYTOYHOC 3HAUCHUC, TO aTOM MOXKET 6I)ITI)
OKHCJIIHTCIIEM U BOCCTAHOBUTECJIEM, TO €CTh U IIDUHUMATh, U OTJaBaTh 3JICKTPOHBI.

oL 43
HNO; — oxucamrens (-3, 0,+1, +2, +3, +5)

+3
CrCl; — oxucnutess / Boccradoparens (0, £3, +6)

K2?r04 - oxucaurens (0, +3, +6)

Li;é = BOccTaHoBATENb (-2, 0, +4, +6)

SO; — OKHCIIMTENs / BOCCTaHoBRTENS (-2, 0, 44, +6)
HjSO,g ~ okucanTens (-2, 0, +4, +6)

MnSO; - BoccTanosuTens (+2, +4, +6, +7)
"

MnO; — okHCIHTENB, BOCCTAHOBHTENS (+2, +4, +6, +7)
“0

KaMnOj4 — okucanTens, BOCCTAHOBHTENE (+2, +4, +6, +7)
-7 —

KMnO., ~ OKMCIHTENS (12, +4, +6, +7)

3aoanue No3.
o 4o +2
Omnpenennre MOTEHIMAI OKUCIUTEILHO-BOCCTAHOBUTEILHOM mapbl SN /SN’ mpu Temrmeparype

25°C un KOHIICHTPAIUsX Cone ~0,1 mos/m, Con ~0,001 moub/i.

Aneopumm pewerusi.
X
g oo, 0059, [ox]
1. 3agaua pemraercs ¢ UCHOJb30BaHUEM ypaBHeHUs HepHcra: n "~ [Redox] , T7e
[0x]- KOHIIEHTpalUsI OKUCIEHHOH (hOPMBI, B MOJIB/JI.
[Redox] . KOHIICHTpAIUsl BOCCTAHOBJICHHOM (POPMBI, B MOJIB/I.

2. OKHCIIeHHOH (OpMOii ABIMOTCA HOHBI SN™ | Tak Kak OJIOBO CTOUT B YETBEPTON IPYIIIE, HMEET
4eTHIpE HNEKTPOHA HA BHEIIHEM CII0e H HOH SN™* GOJIbIIIe OTAATH SMEKTPOHBI HE MOKET.

BoccTaHOBIIEHHOI (hOPMOiA sIBIsIETCS HOHBI SN*.

CnenoBarenbHO:

[ox]=[ Sn**]=0,1 Momb/1

[Redox]:[ Sn*21=0,001 moms/n

3. o TabnuiaMm HaXOUM CTaHIAPTHBINA AIEKTPOAHBIA NOTEHIIHAL.

E? ... =015B

4. Ilo ypaBHeHuto HepHcTa paccunmThiBaeM MOTEHLUAN OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW Haphbl
pu 25°C (298K) 1 3amaHHBIX KOHLICHTpaLUsX:



0,059, 01

E= 0,15+? lg =0,15+0,0295Ig10 ** = 0,15+ 0,0295(+2) = 0,15+ 0,059 = 0,209B E°

0,001 Orger Eonisns = 0:209B
3aoanue Ne4.
CoCTaBUTh ypPaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTCIBLHOW PEAKIIMU, MPOTEKAIOIICH MEeX1y
MEPMaHTaHATOM KaJlusl U MOJUIOM KajHsl B KHCJION Cpefie M OINPEIe/INTh BO3MOKHOCTh €€ MTPOTCKAHHUS B
CTaHIAPTHBIX YCIOBHUSX.

AJZZOqulM peutenusl.
+1 +7 -2 +1-1 +1 +6-2 +2 +6 -2 0 +1 +6 -2 +1 -2
KMnOs+K 1+H2S5S0s > MnSOs4+12:+K,SO4+H20
OKucInuTeIn 2
+7 - +2
Mn+5e — Mn
Boccranosurens 5

21" —2e > 1,°
ITo Ta6J'II/IIIe HaxoJuM CTAaHAAPTHBIC TIOTCHHHAJIBI OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX IIap:
E° =151B E’  =054B
)

Mn*7/Mn*2 1,/217

0 o _ Eropme E

3.J0.C. =B gk - Epoe= M ™M - 120 =1 51-0,54=0,96>0

OTBeT: OKHUCIUTEIbHO-BOCCTAHOBUTENIbHAS pEAKIUsl MPOTEKAaeT CaMOIPOU3BOJIBHO B MPSIMOM
HaIpaBJICHUU.

[Ipumep 1. Boruncnute TemnoBoit 3ddekt peakuuu (AHCp-1um) mpu CTaHIApTHBIX YCIOBHUSX:
4ANH3 + 502 4NO + 6H20

Pewrenne:

a) B Tabmuiie HaxXoauM 3HAYCHHS CTaHIAPTHBIX SHTANBIHA oOpaszoBanus: AH°00p (NH3) = -46
kJ>x/mMone; AH® 06p(NO) = 91 xJIx/monb; AH® 06p(H20) = -286 xJI>x/Monb. CTaHIapTHBIC SHTAIBITHI
o0pa3oBaHUs MPOCTHIX BEUIECTB paBHBI 0.

0) CorytacHO TIepBOMY CIICJICTBHIO M3 3aKoHa ['ecca TemoBoi 2(pPeKT XUMUUIECKON peaKIuy paBeH
CyMMe SHTalblHNil 00pa3oBaHUS MPOAYKTOB PEAKIMHM 3a BBIYETOM CYMMBI JHTAJIbIUN 00pazoBaHUS
HCXOJIHBIX PEareHTOB C YYE€TOM CTEXHOMETpHUecKuX KoddduuuentoB peakmuu 10 AH°p-num =
[4AH°06p(NO) + 6AH°06p(H20)] - [4AH°06p(NH3) + SAH®06p(02)] = = [4:91 + 6(-286)] - [4(-46) +
5:0]=-1168 x/x.

[Tpumep 2. Boruncnuth cBOOOJHYIO SHEPTHUIO IMpoliecca INIMKOIN3a MPOUCXOSIIET0 B OpraHu3Me
YKUBOTHBIX. MOXET JIU OH MPOTEKaTh CAMOIPOU3BOJILHO MPHU CTaHIAPTHBIX yciaoBusax. COH1206(p-p) —
2C3H603(p-p) monounas kuciota AG 0 o6p -917 -539 k/I»x/Mo1b (TaOIMYHBIC JAHHBIC)

Pewrenue:

N3menenne cBOOOTHOM SHEPTUH B XOJI€ PEAKIUH OINPEAeseTCs KaK pa3HOCTh CBOOOHBIX SHEPTUi
00pa3oBaHUs NPOAYKTOB PEaKIIMH 32 BBIYETOM CBOOOIHBIX SHEPT Uil 00pa30BaHUs UCXOIHBIX PEareHTOB C
yuyeToM crexuomerpuueckux kodpounuentoB AG 0 p-mmm = 2AG 0 o6p(C3H603) - AG 0
06p(C6H1206) = 2(-539) - (-917) = -161 /I Peakuus MOXET MPOTEKATH CAMOIIPOHU3BOJILHO.

[Tpumep 3.

[Ipu B3aumoneiicTBuu 3 T yriaepoaa ¢ KUcCIopoaoMm ¢ obpazoBanueM CO2 Bwigenuioch 98 xJlx
sHepruu. Paccuutaiite sHTanmpnuio oOpazoBanuss CO2. Pemenne: Outanenus obOpazoBanuss CO2
cootBercTBYeT peakiuu C(r) + O2(r) = CO2(r) Orcroga: 3 C — 98 xJIx 12 r C — x x/Ix, (1 monp) X =
392 x/Ix. CnenoBatensno AHO o6p (CO2) = -392 k/[x/mMonb

ITpumep 4. DHepreTuyeckue 3aTpaThl KOPOBbl Ha oOpa3oBanue 1 1 Mosoka coctaBisoT 3000 k/Ix.
Kakoe konuuecTBO TIIOKO3BI OyJeT 3aTpaueHo Ha oOpazoBanue 20 1 MOJIOKa, €CIU JOMYCTHUTh, YTO
IpoIeCC MOJIOKOOOPA30BAHUS SHEPIreTHUECKH 00ECIeUnBaeTCs TONIBKO 332 CUET OKUCIIEHUS TIIIOKO3bI O
ypaBHenuto: C6H1206(x) + 602(r) — 6CO2 (r) + 6H20(x) 5. Ucxons u3 cTaHAapTHBIX 3HAYCHHI
SHTANBIIUN CTOpaHUs BEUIECTB, PACCUUTANTE CTAaHAAPTHYIO SHTATIBIUIO 00pa3oBaHus npomanona-1. 11 6.
Kakoii myTh pasnokeHus TIIOKO3bl TEpMOAMHAMHYECKH HambOomee BeposteH? Kakoit peanmmsyercs B
opraam3me? [Touemy? a) C6H1206(x) + 602(r) — 6CO2 (r) + 6H20(x) 6) C6H1206 — 2C2H50H(x)
+ 2C0O2 (1) 7. Moxer nmu okcuna azota (I), ucronb3yemblii B MeAMIIMHE M BETEPUHAPHM B KauecTBE



HapKOTHUYECKOT'O CPEJCTBA, BHI3BIBATh OTPABJIICHUE B PE3YJbTATE MPEBPAILCHNs B TOKCUYHBIN OKCHUJT a30Ta
(II). 2N20(r) + O2(r) = 4NO(r) 8. Ilonb3ysice cHpaBOYHBIMU JAHHBIMHU, PACCUUTATh W3MEHEHUS
SHTAJIBIIMU, SHTPOIIMM U CBOOOJHOI SHEPruH B MpoIlecce adpoOHOTO OKUCIICHUS TIIOKO3bI B OpraHU3Me
KUBOTHBIX. Peakiusi uaer B coorBeTcTBUU ¢ ypaBHeHuem: CO6H1206(p) + 602(p) — 6CO2 (p) +
6H20(x) 9. Kakoe KOTMYECTBO TEIIOTHI MOTJOTHUTCSA NMPU PACTBOPEHUH B BOJE 25 T OpommIa Kajwus,
eciit AHo pacts.(KBr) = 17 k/[x/mMoub.

dopma mpeacraBjeHusi  pesyabrara:  opopmiieHHas ~ paboTa €  BBINOJHEHHBIMH
MHUBUAYAJIbHBIMU 33JJaHUSIMU 110 BapUaHTaM (3a/1a4M U YIPaXKHEHUs 10 HA3BAHHOUN TEMATHUKE).

Kputepuu onenkmu:
3a Kaxplil MPaBWJIbHBIN OTBET — 1 Oas.
3a HenpaBUIbHBIN 0TBET — 0 OaJUIOB.



Tema 2.1. TeopeTHyeckue 0CHOBbI OPraHUYeCKO XUMHUH

IIpakTnueckoe 3ansTue Ne 8
CocrasiieHue CTPYKTYPHBIX (GOpMYyJI1 H30MEPOB

Heab padoThl: HAYYUTHCS COCTABIATh U30MEPHI OPraHUUECKUX BEILIECTB

BeinoJsinus 31y padory, Bel Oynere:

yMeThb:

— COCTaBJIATH (POPMYJIBI OPraHUYECKHUX BEMIECTB (YIIICBOIOPOJIOB);

— Ha3BIBATh 110 CHCTEMATUUCCKOM HOMCHKIJIATYpC MPCACIbHBIC YTIJICBOJOPOAbI U UX ITPOU3BOAHBIC,

— MPOCTPAHCTBEHHO MPECTABIIATE CTPYKTYPY MOJIEKYJI MPENEIbHBIX YIIIEBOA0POI0B HOPMAIBHOTO
Y U30CTPOCHUSI.

MarepuajibHoe obecneyeHue:
HabGop ast mocTpoeHwusI MapoCTePKHEBBIX MOJENEH MOJICKYII, TPAHCIIOPTHP. TEMATUICCKHE IUIAKATHI
TaOIATIBI

Ilopsinok BbINOJIHEHHS PA0OTHI:

1. O3HaKOMETECH C KpaTKUMH TECOPETUICCKUMU CBCACHUsIMU
(https://new.znanium.com/read?id=80002. c. 2-6)

2. TIOCTPOMTE MapOCTePIKHEBBIC MOJICIIM MOJICKYJI MeTaHa, 3TaHa, OyraHa, n300yTaHa, IeHTaHa U
M30TICHTAHOB;

3. HAMAIIUTE CTPYKTYpPHBIE GOPMYIBI B (POPMYIIBI COCTAaBA ITUX BEIIECTB;

4. HAa30BUTE BCE BEIIECTBA M0 CHCTEMAaTUYECKOW HOMEHKIIAType;

5. m300pa3uTe MOJIEIH MOJIEKYJ STUX BEIIECTB MIPOCTPAHCTBEHHO Ha Oymare;
6. U3MepUB TPAHCIIOPTUPOM YIJIBI MEX/Ty HAIIPABJICHUSAMH CBsI3eH, yOETIUTECh, UTO BCE OHU PAaBHBI
109°28’;

7. BBIIOJTHUTE UHIUBUAYAIbHOE 3aJaHHeE.

IIpumep HHIMBUAYATBHOTO 3a1aHUS
1. HazoBute BemiecTBa 1o cucTeMaTH4eCKO HOMEHKIIATYype, 10 YKa3aHHOMY BBIIIE AJITOPUTMY.
CH;

|
1) CH3—|C—CH2—CH2—CH2—CH2
|

CHs Cl
2) CHz - C|H — (le —CH3z
CHs CHs
CH; - CH3

|
3) CH, —Cl—CHg—CHg—CHg

CH; - CHs
4) CHz — CH; — CH, — CH, — CH, — CH3
2. CocTaBbTe COKpaIllEHHbIE CTPYKTYPHbIE (POPMYJIbI BELIECTB MO YKa3aHHOMY BBILIE aITOPUTMY: 2,
2 — mumeTnin-3-xyop-0yraH; 4 — STUI-OKTaH.
3. VkaxuTe u3omepsl 1uOpoMOyTaHa.


https://new.znanium.com/read?id=80002

Br
a) CH3 — (F — CH2 — CH3
Br |
Br
a) CH3 — %— CH2 — CHZ‘CH3 |
r

6) CH; — ClH = ClH — CHs

Br Br

®opma npeacTaBiaeHus pe3yabTara: ohopmieHHast paboTa ¢ BHIIOJTHECHHBIMA
WMHIUBUAYAJIbHBIMU 33JaHUSIMU 110 BapUaHTaM (3a/1aui U YIIPaXKHEHUsI 10 Ha3BaHHON TEMaTHKe).

Kputepuu onenku:
3a KaxIbIi MPaBUWJIBHBIN OTBET — 1 Oas.
3a HenpaBUIbHBIN 0TBET — ) 6aUIOB.



Tema 2.2. YrieBoaopoabl
IIpakTnueckoe 3ansiTue Ne 9

CocraBJ/ieHHe M HA3BaHUE CTPYKTYPHBIX ()OPMYJ1 AJIKAHOB, AJTKEHOB, AJIKUHOB. Pemmenne
3aJ1a4 HA HaXO0KIeHUue UCTUHHON (opMyJIbI YI/IeBOIOPOI0B

e paGoThbl: HAYYUTHCS COCTABIATH CTPYKTYpPHBIE (DOPMYIBI H30MEPOB JUIS BEUIECTB AJIKAHOB,

QJIIKCHOB, aJIKUHOB. HaxouTh HCTUHHYIO GOPMYITY YIIICBOIOPOIOB.

BeinoJsinus 31y padory, Bel Oynere:

ymembp:

— COCTaBIIATh (POPMYJIbI HENPEAETIbHBIX YIJIEBOJAOPOIOB;

— Ha3bIBaTb HCMIPECACIBbHBIC YTJICBOAOPOALI 1O CHUCTEMAaTHUECKOM HOMCHKIJIATYpE,

— OINpeneNaTh MOJIEKYISIpPHYIO (opMyly YrieBojopoja IO €ro INIOTHOCTH M MacCOBOHM joie

OJICMCHTOB.

MaTepHaJ’leOG odecmeyeHue:

TEMATHYCCKUC IIJIaKaThl U Ta6J'II/IHI)I

Sananus

1. Hamummute cTpyKTypHBIE (GOPMYIIBI:

| — ankeHoB: a) 2-MeTHIIOyTeHa-2; 0) 2-metunnporneHa-1; B) 2,3-1MMeTUIIreKCeHa-
r) 2,5,5-TpuMeTHITeKCeHa-2; n) 2,2,6-TpuMeTII-4-3THiTrenTeHa-3;
Il — ankanueHoB: a) 2-MeTuneHTaaueHa-1,3; 0) 2-meTuirekcaauena-1,5;
B) 2,4-muMeTHIINIEHTaAueHA-2,4; r) 2,5,6-TpuMeTHIIOKTaIueHa-1,3;
n) 2,4-nuMeTuirenTaanena-1,5;
Il — ankuHOB: a) 3-meTwinenTrHa-1;  0) 4,4-AUMETUINCHTHHA-2;  B) 3-METHJI-4-3TUJIOKTHHA-
T) 4-3THIreKCUHA-2; n) 2,2,5-TpUMeTHITeKCUHA-3;

2. HazoBwuTe ciieqyronye alKeHbl:
a) (.‘lh—Cll;-~%"—Cl|~(_ill; 6) CH,—({TH-(‘H-—(?H)-(If=(jl{3

CH,—CH, CH; CH,—CH; CH,
CH; CH; CHy
») CHy=CH—C—CH,;—CH; 1) CHy—C—CH=CH—C—CH,
CHy—CH; CH,—CH;  CH,—CH;,

a) CH,=CH—CH=CH—CH, 6) CHy=CH- CH—CH—CH=CH,

CH;—CH, CH;
M HC=C—CH=C—CH; 1) CHy-CH=C—C= CH—CH—CH,
CH; CH; HyC—CH, CH,—CH; CH;

3. HazoBute cneayromiue TUEHOBBIE YTIIEBOJOPOIbI:

4. HazoBurte CJICAYIOINEC aJIKUHBI:



CH; CH, ?Il;.

| :
a) CH;—C=C—CH—CH; ) CH;—CH—C=C—CH—CH,—CH,
(l':H, gu-. cnz%tu_\
)
B) (,rH]--(I't»—-(:zc—|c—CH3 1) CHy—C—CH—C=C—CHj
CH; CH; CH,—CH;

5. Kakue anmkeHbl MOTYT OBITH TIOJTY4€HBI ITPH JETHAPHUPOBAHUU: a) N30-OyTaHa,

0) 2-metmnOyrana; B) 2-MeTHINEHTaHa; T) nponana? HamumuTe COKpalleHHBIE CTPYKTYPHBIC
(bopMyIbL.

6. Kakue yrieBomopoabl M B KaKOM KOJHMYECTBE TMOJyJaroTcs Npu nermaparanuud 10 kr: a)
stunoBoro cnupta CHz3—CH,—OH; 6) nponunosoro cnipra CHz—CH;—CH,—OH?

7. CkoJIbKO TpaMMOB OpoMa MOTYT MPUCOEAUHUTE: a) OyTeH-2 Maccoil 2,8 r; 0) meHTeH-2 Maccoi
3,5 r; B) rekcen-2 maccoit 4,2 T ?

8. Kakoit o0OmemM BojOpoda HEOOXOJMM JUISi THIPUPOBAHUS CMECH Ta3oB Mmaccod 12,4 r,
cojiepxamux STuieH (maccoBas nons 22,58%), mpomnen (32,26%) u OyreH-2 (45,16%)? Hanumwure
COOTBETCTBYIOIIME YPAaBHEHHUSI PEAKIIUH.

9. CkoNBKO TpaMMOB TaJOTEHONPOHM3BOIHOTO 0Opa3yeTcsi B pPe3ylbTaTe B3aMMOJCHCTBHS
npornuieHa od0bemoMm 1,12 51 ¢ xjopoBojgopoaoMm? Belpasute peakuuio B CTPYKTYPHBIX (QopMmynax,
YYUTHIBAsI IPABUII0 MapKOBHHUKOBA.

10. CkoNBKO TPaMMOB YKCYCHOTO ajIbJIETHJia MOXHO TIOJYYUTh M3 aneTmieHa o0bemoMm 50 11 1o
peakun KydepoBa, yauThIBasi, YTO BBIXOJI ajberua coctaBisieT 90 % oT TeopeTudeckoro?

11. Kakoit 00beM areTiieHa Heo0X0IUMMO 3aTPaTUTh IS MTOTy4eHHs OeH301a Maccoit 40 kr?

12. Cxompko TpaMMOB OpOoMa MOMKET NPUCOCAMHUTHCS K JTWIeHy oO0bemMoMm 1,12 1 mpwm
HOPMAaJIBHBIX YCIOBUSX (H.Y.)?

13. CxonbKO JUTPOB ATaHA MPH H.y. MOJYYUTCS TPHU B3aUMOJICHCTBUH alleTuiieHa Maccor 39 T ¢
BOJIOPOJIOM 00BeMoM 50 i1?

14. CxoapKO JIUTPOB KUCIOpOaa (H.Y.) TOTPeOyeTCs IS MOJTHOTO CTOPaHMs: a) alleTHICHa MacCon
6,5 1; 6) 1 Mmoss iporuiieHa?

15. [Ipu cxxuranmnu raza oobemom 4,48 1 oOpazoBaics okcun yraepona (1V) maccoit 13,44 r u Bona
maccoit 10,8 r. Macca omHoro JmTpa 3TOro raza mpu H.y. paBHa 1,875 r. Omnpenenute HCTUHHYIO
dhopmyny rasa.

— ONpEeNeNATh MOJIEKYISApHYIO (OpMylly yrieBoAOpoJa MO €ro IJIOTHOCTH M MacCOBOW J0Jie
3JIEMEHTOB.

AJITOPUTM pelieHusi TUTIOBOM 3a1a4u

3amaya. [Ipu cxuranum ra3000pa3HOTo yrieBoa0poaa 00beMoM 2,24 J1 TOTy4eHO OKCHa yriiepoaa
(IV) maccoit 13,2 r u Bomel Maccoit 7,2 r. IlmoTHOCTh Ta3a mo Bo3ayxy cocraBiser 1,52 (H.y.).
Omnpenenure MOJIEKYIAPHYIO POpMYITy rasa.

Pemenue.

Dsosn(B-Ba) = M(B-Ba)/M(B031) = M(B-Ba)/29.

1. Monsprast macca raza paBHa: M(B-Ba) = M(B031) * Dyosx(B-Ba).

M(Bo3a.) = 29 r/mob; Dsosa(raza) = 1,52;

M(raza) = 29 r/monbe1,52 = 44 r/mMob.

2. Macca yriepoaa u Bogopoza B 2,24 1 yriieBoi0po/ia COCTaBJIseT:

12 r yrnepona o6pazyer 44 r CO;

_13,22-122

X »yriaepoma  » 13,2 » CO; a0 C
2 1 Bogopona obpazyer 18 r HO

y="22"22 08, W,
y »Boaopoma  » 7,2» HyO 182 '

3. Macca yrineposa v BOJOpoJa B COXKEHHOM rasze cocraiser 3,6r+0,8r = 4,4r
4. Paccuntaem Maccy 2,24 11 yrieBoJopoJa:
44 1 yraeBojopoJia 3aHUMAIOT 00beM 22,4 1



Z » YrJIEeBOAOpOJa » » 224 »

7= 2,24x-442 =440,
22,42

5. 3HauuT, ra3 COCTOUT TOJILKO U3 yriepojaa u Bogoposaa. CiiejoBaTeabHo,
36.08
b _36.0

—:1—=0,3:0,8=1:2,66,
12 1

oTkyna npocreimas Gopmyna CHa g (My = 14,66). OTHOIIEHHE MACChl UICTUHHOTO COSAMHEHUS K

Macce npocreimero cocranisier 44/14,66 = 3. CnenoBartelbHO, IPOCTEHITYIO (GOPMYITy HAIO YBEIHUUTH
'H :%:%:0,3:0,8:1:2,66:3:7,98:3:8,

B 3 pa3sa, 12 1

oTcrozia uctuHHas popmysna raza CsHs.

[Ipumeuanue: eciu B YCIIOBUM 3aJauyd JaHa OTHOCHUTENbHAs IUIOTHOCThH BEIECTBA 110 BOJOPOY,
TOTJ1a IPUMEHSIOTCS (POPMYJIBIL:

DH;(B-Ba) = M(B-Ba)/M(H,) = M(B-Ba)/2.

M(B-Ba) = M(H2) * DHz(B-Ba) = 2 *« DH2(B-Ba).

IMopsiiok BHIMOJTHEHNS] PA0OTHI:

1. O3HaKOMBTECH C KpaTKUMH TEOPETUICCKHUMHU CBEICHUSMH
(https://new.znanium.com/read?id=80002. c. 11-16)

2. HaITUIIATE CTPYKTYpHBIC (POPMYIIBI 1 POPMYIIBI COCTaBa ITUX BEIIECTR;

4. HAa30BUTE BCE BEIIECTBA MO CHCTEMAaTUYECKOW HOMEHKIIAType;

3. BBITIOJTHUTE HHIUBUIYAITBHOE 33JaHUE.

4. Tlonp3ysch aTOPUTMOM PEIICHHS TUTIOBOM 3aJIa4H, BBITIOJTHUTE 3a/IaHU.

3anaHust

1. BeiBemuTe MoJiekynsspHyto GopMyiTy BEIIECTBA, COJEpIKaIIero yriepos (maccoBas nois 85,7 %)
u Bojiopo (14,3 %). IlnoTHOCTH IAPOB 1O BOAOPOTY paBHa 21.

2. BeiBenute MouiekynsapHyto popmyiy BellecTBa, coaepikaliero yriaepos (macconas noins 81,8%)
u Bogopon (18,2%).

3. Ompenenure MOJIEKYISIpHYIO (hOpMYITy BEIIeCTBa, COAEPIKAIIECTO yriepoa (MaccoBas nois 83,72
%) u Bonopon (16,28 %), ecnu MoJieKynspHasi Macca BelllecTBa paBHa 86.

4. BoluKcUTe INIOTHOCT 3TaHA MO BO3yXY M BOJIOPOY.

5. Omnpenenure MOJEKYJISpHYIO (HOPMYITY Tra3000pa3HOTO BEIIECTBA, €CIU €ro IJIOTHOCTH IO
BO3JIyXY paBHa JABYM, a MaccoBas J0Js yriepoaa 82,76 % u Bogoponaa 17,24 %.

6. IIpu cxuranum razo00pa3HOro yriieBoA0poaa oopazoBaics okcun yriaepoaa (1V) maccoit 3,3 r u
Bosia Maccor 2,02 r. [ImoTHOCTH ero mo Bo3ayXy cocrtasiser 1,04. Hamummre cTpykTypHyHO hopmyny
YTIEBOAOPO/IA.

dopma  mpeacTaBjeHMss  pe3yabrara:  odopmiieHHas ~ paboTa €  BBIIOJHEHHBIMU
MHIVBUAYAIbHBIMU 33JJaHUSIMU 110 BapUaHTaM (3a/1a4¥ U YIIPaKHEHUsI 10 Ha3BaHHOM TeMaTuKe).

Kpurepum oueHku:
3a KaApli MPaBUILHBIN OTBET — 1 Gast.
3a HempaBWIbHBIN 0TBET — () 0aIoB.


https://new.znanium.com/read?id=80002

Tema 2.3. Kuciopoagocoaep:kamye oprannyeckue BeuecTsa

IIpakTnueckoe 3ansitue Ne 10
CocraBiieHUe U Ha3BaHHe CTPYKTYPHBIX GopMYJI KHCIOPOICOAEPKALIUX OPraHUYeCKHX
BeulecTB. Pellenne 3a1a4 Ha HaX0KAeHHE HCTUHHOI (hopMy.IbI

e paGoThbl: HAYYUTHCS COCTABIATH CTPYKTYPHBIE (POPMYIIBI H30MEPOB ISl BEIIECTB CIHPTOB,
aJIBJIETU/I0B, KAPOOHOBBIX KUCIOT. HaxomuTh HCTHHHYIO (OPMYITY YTII€BOJOPOIOB.

BeinoJsinus 31y padory, Bel Oynere:

ymembp:

— COCTaBJIATh GOPMYJIbI aIbJAETHA0B U KapOOHOBBIX KHUCIIOT;

— Ha3bIBaTh aJIbJACTUbI 1 Kap60HOBI>I€ KHCJIOTHI TTI0 CHCTEMaTHYECKOM HOMCHKIJIATYPCE,

— peuiath paCYCTHBIC 3aJa4u IO YPaBHCHUAM peaKuHﬁ IpeBpaliCHuA ajJbACTUIOB U Kap60HOBI>IX
KHCJIOT.

MarepuajbHoe o0ecniedeHue:
TE€MaTHYECKHE IIAKAThl ¥ TAOJIUILIBI

3ananus
1. Hanumure cTpyKTypHBIE (DOPMYJBI CIHEAYIOIIUX COEAUHEHM: a) 2,2-nmuMeTunOyraHaib; 0)
2,2,3-TpUMEeTHJIIICHTaHaANb; B) 2,4- TMMETHIITICHTAHANb: T) 3-MeTHIOyTaHAITb.
2. HazoBuTe no MexayHapoAHON HOMEHKIAType CIEAYIOINE COCTMHEHNUS:
CH; Lo GHy 0
a) CH;—C—CH;~CH—CY, 6) CHy—C—CH,—C?
CH, H CH, H
u) CHy~CH;—CH /0 r) CH; z’.',jlfl{;-('kl>—1.?(.l
CHy~CH, oy, oy
3. Hanummre cokpaliiieHHbIe JIMHEHHBIE CTPYKTYpPHbIE (POPMYIBI allbAETUI0B, 00pa3yIoUIXcs Ipu
OKHCJICHUHU CITUPTOB: @) MPOIIIOBOTO; 0) OYTHIIOBOTO; T') aMUJIOBOTO.
4. Hanumwure ypaBHEHHsS peakiuil B3aMMOJEWUCTBUS C BOJOPOJOM B IMPHUCYTCTBHU HUKEIEBOTO
Katajqu3aTopa: a) aTaHais;, 0) hopMalibIerua; B) MacISTHOTO allbJIeTHa.
5. Hanumure ypaBHEHMsSI peakUuil KaTaJIUTUYECKOTO OKHUCICHMS KHUCIOPOJIOM BO3JAyXa Mpu
BBICOKOW TeMIepaType CIEAYIOUMX CIIUPTOB: a) MporaHoia-1; 6) MeTaHoJa; B) 3TaHOJIA.
6. Hanumure ypaBHEHUS peakUUd TMOJY4YEHHs] CIEIYIOIIUX  albJETHJA0B  OKHCIEHHUEM

H

Y Ao /° A

;ncn,—c—c’\ 6) CHy=CHy—=CHy;=C__ ») CHy=CH—C__
CH, H H H
COOTBETCTBYIOIIUX CIIUPTOB:

7. Kakoit 06beM BOJOpOJa HEOOXOAMMO 3aTpaTUTh Ha MpeBpalleHHe 3TaHaias Maccoil 11 kr B
3TaHoJ?

8. Ilpu okxucnenuu anpjaeruaa Maccou 8,6 r aMMHUAYHBIM PAaCTBOPOM OKcHJia cepedpa BhIIEISIOCH
cepebpo Mmaccoit 21,6 r. BolumcnuTe MONEKYISIpHYIO Maccy anpieruja. Hamumwure cTpyKTypHbIE
(bopMyIbl BO3MOXKHBIX H30MEPOB U Ha30BUTE UX MO KEHEBCKOH HOMEHKJIAType.

9. B aByx mpoOupkax HaxoAATCs YKCYCHBIH aibAerH]l M STWIEHINIuKoidb. Kak mpu momomuiu
runpokcuaa menu (II) ompenenuts, rae kakoe BemiecTBo? Hamuimre ypaBHEHHs COOTBETCTBYIOIIMX
peaKuum.

10. Hanummte ypaBHeHUs peakuuil B3aumozencTBus ¢ ruapokcugoM meau (II): a) ykcycHoro
anpneruaa; 0) mpomnaxanis; B) OyraHais; r) 2-MeTUIOyTaHaNs; /1) 3-MeTUJITIIeHTaHasl.



11. IIpu oxucieHHMH TEXHMYECKOTO Mpernapara yKCyCHOTo aibaerujga maccoit 0,5 r amMmmuadyHbIM
pactBopoMm okcuma cepedpa (I) oOpazoBancs meramn maccoit 2,16 r. Ompenenure MacCOBYIO JOJIHO
areTanpJeruaa B TEXHUIECKOM Tperapare.

CH, L"ll_. (l_‘H-.
a) ('H~—(;’—(‘H;»- COOH 6) ('Il.—CH—LI'H—(_'H COOH
CH, H;C~-CH,
CH;=CH; Ll"H-.
B) (:H_.—?-‘-(:H;— (‘H;—(,‘.—COOH r) C‘H,—(I_”H—(l‘.H"(:()L)H
CH;—CH; CH; CH; CH,—CH;

12. HazoBuTe 1o MeXIyHAapOAHON HOMEHKIIATYpE CIEAYIONe KapOOHOBbIE KHCIIOTHI:

CHy—CH—COOH (’N.'—(’_'H— CH,—COOH
|

I[) CH; e) CH:

13. Hanumure cTpykTypHBIE (OPMYIJIBI M30MEPOB BaJE€PUAHOBOM KHMCIOTHI M HA30BUTE HUX IO
MEeXAYHapOAHOU (CHCTEMaTU4eCKON) HOMEHKIIaType.

14. Hanumure cTpyKTypHBbIE (OPMYJIIBI CIEAYIOUINX KapOOHOBBIX KUCIIOT:

a) 2-MeTun0yTaHoBOM; 0) 2,2-AMMETUINPONIaHOBOM; B) 2,4,4-TpUMETHIT€KCAaHOBOM;

r) 2,2,4,4-TeTpaMeTHII-3,5- TUITHIITCITAHOBO .

15. Kakoe coeiMHEHHE MOTYYUTCS] TPU BOCCTAHOBJIIEHUH BOJIOPOJAOM 3TAHOBOW KUCIIOTHI?

16. Kakoe coeauHeHHE TMOJYyYUTCS TPH BOCCTAHOBICHHH BOJOPOJOM OJIEMHOBOW KHCIIOTHI
C17H33COOH?

17. Kakas mpenenpHas OJHOOCHOBHAs KHCIIOTa TOJYYUTCS TPH OKUCICHUHW: a) dTaHoJya; O)
METaHoJIa; B) MPOIMMOHOBOIO ajibjaeruaa?

18. CkoJpKO rpaMMOB KHCIIOTHI M CIIUPTA HA/I0 B3ATh JJIs MOJyYEHHUS] MypaBbUHO-3TUIIOBOTO 3dupa
maccou 37 r?

19. Kakoi#t o6beM BOJOPOJa TPH HOPMAJBHBIX YCJIOBHSIX BBIICIUTCS MPH JACHCTBUU HAa YKCYCHYIO
KHUCJIOTY MarHust Maccou 8 r?

20. CKOJBKO TPaMMOB MYPaBbHHOW KHUCIOTHI OKHUCIWJIOCH aMMHAYHBIM pPacTBOPOM OKCHJIA
cepeOpa, ecnmu B pe3yabTaTe pPeaKIuu TOJIydeHO cepeOpo kommdecTBoM BemectBa 0,1 mons? Kakoi
o6bem okcuaa yraeposa (1V) mpu sTom Beinenuics?

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. O3HaKOMBTECH C KpaTKuMHu TECOPECTUUCCKNMU CBCACHUsIMHU
(https://new.znanium.com/read?id=80002. c. 27-34)

2. HAMIIIATE CTPYKTYPHBIE POPMYIIBI U (GOPMYJIBI COCTaBa 3TUX BEIIECTB;

3. HA30BHUTE BCE BELIECTBA I10 CUCTEMATUIECKOH HOMCHKIIATYpE,;

4. BBLITIOJIHUTE HHIWNBUAYAJIbHOC 3alaHUC.

®opma  mpeacTaBjeHuss  pe3yabrara:  odpopmieHHas ~ paboTa C  BBIIOJHEHHBIMU
WHIUBUAYAIbHBIMU 33JaHUSIMU 110 BapUaHTaM (3a/1a4¥ U YIIPAXKHEHHsI 10 HA3BaHHOM TeMaTuKe).

Kpurepum oueHku:
3a KaApli MPaBUIBHBIN OTBET — 1 Gast.
3a HempaBWIbHBIN 0TBET — () 0aIoB.


https://new.znanium.com/read?id=80002

Tema 3.2. XumMnueckasi TepMOJIMHAMHKA

IIpakTnueckoe 3ansaTue Ne 11
Pemenue 3aga4 no teme: «TepmoannamMnyeckune pacuerbn

Leab padoThl: HAYYUTHCS PACCUUTHIBATH TEIUIOBBIC d(PPEKTH PEaKIHii U TEIUIOTHl 00pa3oBaHUs
BEILIECTB, OIIPEACIATH HAIIPABICHNUE CAMOIIPOU3BOJIBHOIO TEYEHUS XUMUYECKUX PEAKIIUN.

Boinosnus padorty, Bl Oyaere:

yMmemy:

— IIPOBOJUTH MTPOCTEUILINE TEPMOJUHAMUYECKUE PACUETHI;

— OTIPEIENATh HAMPaBJICHUE CAaMOTIPOU3BOJILHOTO TEUCHHS] XUMHUECKUX PEAKIIUM.

MarepuajbHoe o0ecniedeHue:
TEMaTHYECKHE IIAKAThI U TAOJIHIBI

3ananmue:
HayuuThcs pemaTth TUIOBBIE 3aa4u:
1 TIlpumenenue cneactBus u3 3akona ['ecca.
2 OrmpeneneHre BO3MOXKHOCTH — CaMOIIPOM3BOJILHOTO — TPOTEKaHUS  (PH3HKO-XHMHYECKOTO
mporecca.
Ilopsinok BbINOJIHEHHS PA0OTHI:

1.  O3HakoMbTechb C  KpaTkuMu  Teopermdyeckumu  cBemeHusmu  (https://academia-
moscow.ru/reader/?id=400999 c.46-48).

2. TloBTOpUTE OCHOBHBIC MOHSTHS, U3YYCHHBIE B TeMe «XHMHUUYECKas TEPMOJMHAMHKAY, 3aKOHBI
TEPMOXHUMHH U TEPMOJMHAMHKH.

3. 3aKoHCHEKTHPYHTE YCIOBHE CaMOIPOM3BOJIBHOIO TEUCHHS (DH3MKO-XHMHUYECKHX IMPOIIECCOB,
OCHOBHBIC (OPMYJIbI (MaTeMAaTHYECKUE BBIPAXKCHHS 3aKOHOB TEPMOIMHAMHKH, CICICTBHS W3 3aKOHA
I'ecca).

4. TlpoaHamu3upyiTe ¥ OCMBICIUTE ANTOPUTMBI PEIICHUsS THUIIOBBIX 3a7a4 Ha IMPHUMCHCHHUE
CIIEAICTBUS M3 3aKOHA l'ecca W OMpe/elicHHe HAalpaBiIeHHsl CaMOMPOU3BOIBLHOTO MPOTEKAHHS (HU3UKO-
XUMHYECKUX MTPOIIECCOB.

5. BbINONHUTE HHIMBUIYaTbHBIC 33/IaHUSI B COOTBETCTBHH C BAPUAHTOM.

Xox padoThI:

3aoaua Nel.

Tom1b3ysICh TAHHBIME TAGIUIBI IPUIOKEHHS B KOHIIE METOMYKH, Borancauts AH® peakitui:

2M (1 +CO2(=2MGO (1) +Cir)

Aneopumm pewerusi.

[To maHHBIM TAOIHUIIBI MPUIIOKEHHS CTAHIAPTHBIC SHTAIBIIMKA 0Opa30BaHMs YIJIEKHCIOTO ra3a u
OKCH/JIa MarHHsI PaBHEI.

AHOCO 2=—393,5 x/I>x/MOJIb
AHOMgo: —601.8 xJIx/Momb

CranzapTHbIe SHTAIBIINN 00pa30BaHMs IPOCTHIX BEIIECTB PABHBI HYIIO, T.€. AHOMg:AHOCZO.
CranyapTHas SHTAJIBIUS PEeaKUN paBHa:

AH’, ,=2-AH g0 — AHc0 2 =2-(—601,8)—(—393,5) = —810,1 k.
OrTBerT: AHOX_p_: —-810,1 xJIx.
3aoaua Ne 2.


https://academia-moscow.ru/reader/?id=400999
https://academia-moscow.ru/reader/?id=400999

[Tonb3ysck cipaBOYHBIMU JIAHHBIMM, YCTAHOBUTE, BO3MOKHO JiM Ipu TeMneparypax 298 K u 2500
K BoccTaHOBNICHHE TMOKCHIA TUTAHA 10 CBOOOIHOIO METala 0 CXEME:

TiO, (TB)+2C(TB)=Ti(TB)+2 CO(F)

3asucumoctsio AH? n AS® ot TemmeparypsI pereGpeb.

Aneopumm pewenus.

[To Tabnuiie MpHUIOKEHNUS HAXOIUM:

AGOTioz = —888,6 kJ>x/MOJIb SOTioz =50,3 kJI>x/M0JIb

AGOCOZ —137,1 xJI>x/MoJ1b Soc=5,7 K J[>x/MOJIB
AH rio2 = —943,0 kJ1x/MOIb S%i= =30,6 kJ[K/MOIb
AHOCOZ —110,5 xJI>x/MoJ1b Soco:197,5 K/ >x/MOJIB

CrangapTHble PHTaNBIUU OOpa3oBaHMs U dHepruu ['mb60Oca MpOCTHIX BEIIECTB PaBHBI HYINIO, T.€.

AHc = AH%; =0
Cc—= Ti =Y.

ITo 3akony I'ecca s paccMaTpruBaeMon peakiuu:

AG’, , =2AG 0-AG rip2 = 2-(—137,1)—(~888,6) = 614,4 k][

ITockonbky AG®>0, Boccranosienue TiO; npu 298 K rpaguToM HEBO3MOKHO.

Jutst pacuera AG”™, , = AH®, , — T-AS’,, = AH’, , — 2500-AS’, ,.

Haxonnm:

AH®, ,=2-AH’co — AHrip2 = 2:(~110,5) — (-943,0)=722,0 k.
AHaJ'IOFI/I‘—IHO BBIUUCIISIEM.

AS% = (S%7i+2:8°co) — (Srio2 — 2:S%) = (30,6 + 2-197,5) — (50,3 — 25,7)=363,9 [I/K.

N3menenune sueprun ['m66ca peakunn npu temnepatype 2500 K pasHo:

AG®P=AH’, , — 2500-AS’;, 107 = 722,0 — 2500-363,9 102 = —187,75 k[l

AG®®= 187,75 kJlx<0, crenoBaTeIbHO npu T=2500 K Boccranosienue TiO, rpadurom
BO3MOXHO.

OrTBer: AGOX‘p‘Z 614,4 x/Ix>0, Boccranosienne TiO; npu 298 K rpadutomM HEBO3MOKHO. AG®P=
—187,75 xJIx<0, cnemoBatensHo mipu T=2500 K Boccranosnenue TiO, rpaduToM BO3MOKHO.

dopma  mpeacTaBjeHMsi  pe3yabTara:  odopmieHHas ~ paboTa € BBINOJHEHHBIMU
WHUBUAYAIbHBIMU 33JaHUSIMH 10 BapUaHTaM.

Kpurepun oueHku:
3a KaXJpli MpaBUJIbHBIN OTBET — 1 Oas.
3a HenpaBWIBHBIN OTBET — () GaIIOB.



Tema 3.3. XumMHueckass KHHETHKA

IIpakTnueckoe 3ansiTue Ne 12
Pemenne 3a1a4 n ynpaxHeHMii 10 TeMe KHHeTHYeCKHe pacdyeTbl. XHMHYeCKOe paBHOBecHe

He.]'lb pa60T1>1: HAayY4YUTbBCA BBIIOJHATL KHHCTHUYCCKHUC PaCdYCThl, OIPCACIAThL KOHCTAHTY
PaBHOBCCHA PCAaKIMKU, HAa OCHOBC PAaCHYCTOB ACJIATbh BBIBO/JbI 00 HM3MCHEHUU CKOPOCTH W HaAIIpaBJICHUSA
CMCHICHUSA XUMHUYCCKOI'0 PaBHOBCCHUA peaKm/Iﬁ.

Boinosnus padorty, Bl Oyaere:

ymembs:

— IPOBOANUTHE KHHCTHYCCKUEC PACYCThI;

— HPUMCHATHL HPHUHIHAIL Jle-1llaTenne AJId OIIPCACIICHUSA YCJIOBI/Iﬁ CMCIICHUA XHMMHNYECCKOTI'O
paBHOBECHS.

MarepuajbHoe o0ecnieyeHue:
TE€MaTHYECKHE IIAKAThl U TAOJIHLBI

3aganue:

1 [Ilpumenenue 3akona Baur-I'odda, 3akoHa nelicTByrOmMX Macc B pelIEHWH 3adad Ha

M3MEHEHNE CKOPOCTH XUMUYECKHUX PEAKIUN.

Ornpenenenne CKOPOCTH, KOHCTAaHThI PABHOBECHS XUMUYECKON PEAKLIAH.

3 Ipumenenune npunnumna Jle-llarense s onmpeneneHus YCIOBHH CMEMICHUS XUMHUYECKOTO
paBHOBECHS.

N

Iopsinok BbINOJIHEHHSI PadOTHI:

1.  OsuakoMbTeCh C  KpaTKUMH  Teopermueckumu  cBeaenusmu  (https://academia-
moscow.ru/reader/?id=400999 c.49-54).

2. [loBTOpUTE OCHOBHBIE MOHATUS XUMUYECKOIN KUHETHUKH.

3. 3akoHCHEKTUpYyiTe QOpMyabl [UIsl ONpeAeNeHUS CKOPOCTH pPEaKIHUU B TOMOTEHHBIX U
reTepOreHHbIX CHCTEeMax, OCHOBHbIE moJjiokeHus: npuHiuna Jle-lllarense, 3akon Baut-I'odda, 3akon
NEMCTBHS MacC U BbIpaKEHHE KOHCTAHTHl PABHOBECHSI XUMHUYECKOM peakluu B 00IIeM BUJIE.

4. Tlpoananu3upyite U OCMBICIUTE MPUMEPHI PEUICHUS TUIOBBIX 3a7ay Ha MPUMEHEHHE 3aKOHOB
Bant-T'odda un neiictByronux macc, npuniuna Jle-Illarense.

5. BolnosiHuTe MHIMBUYalbHbBIE 3aJaHKS] B COOTBETCTBUU C BAPHAHTOM.

Xox pabdoThI:

[IpuMepsl BBINOTHEHUSI TUIIOBBIX 3a/1a4

3aoaua Nel.

Temnepatypusiii ko3pduument peakuuu paBeH 2,5. Onpenenure, Kak H3MEHHTCS CKOPOCTh
peakuuu Ipu NoBbIIeHUH Temueparypsl oT 60 go 100°C?

Jano: Aneopumm pewenus.

y=25 3aBUCHUMOCTb  CKOPOCTH  pPEaKIMH  OT

T, =60°C TEMIIEpaTypbl ONMUCBIBACTCS npasuiom Banm-

T, =100°C | Iogda:

T-Ty

—y .y 10
VTZ_VTI’Y '



https://academia-moscow.ru/reader/?id=400999
https://academia-moscow.ru/reader/?id=400999

Vr Vo, Vi, .
2 _ 9 rae n CKOPOCTH PpCAKIUH IIPU

Vr, temrnieparypax 11 m Tp; y - TemmeparypHbIi
KO3 PULIIEHT.
v T,—T, 100-60
'y

2

=y 10 =25 10 —25%_3906.

v

OTtBet: ckopocTh peakiuu u3MeHuTcs B 39,06 pas (yBenmuutes B 39,06 pa3s).

3aoaua Ne 2.

[Ipu HEkOTOpOW TemmepaType peakius 3akaHduBaercs 3a 90 cexkynn. Ha ckombko rpamycos
M3MEHWIACh TEeMIIepaTypa CHUCTEMBI, €CIM peakuus 3akoHumnach 3a 10 cexyna. TemmepaTypHbIit
KodpduuueHT ckopocTu y = 2,5.

Aneopumm pewienus.
YCTaHOBUM CBSI3b MEXIY BPEMEHEM U CKOPOCTHIO MPOTEKAHUS PEAKIMH: YeM OOJIbIIE CKOPOCTh
1
V==
(V), Tem MeHbiie Bpems (T) peaklud, TO €CTh T, ucnoie3ys npasuino Baut-I'odda nomyunm:
T,-Ty AT
V—Z:izy 10 %:2’55 g :M
i , TOJCTaBUM IH(pOBBIC MaHHbIe 3amayn 10 , TIpoJiorapupMHUpyeM: 10 1g2,5.
AT 0 3979

Orkyma 0,9542 =10~ AT=24°

Taxk xak 11>12, V1 < V2, cienoBaTenbHO, TEMIIEpaTypa MoBbICHIach Ha 24°,

Otser: AT=24°.

3aoaua Ne 3.

Omnpenennute CKOPOCTh pEAKIUH, €CIH 32 2 MUHYTHl KOHIICHTpAIHsS WCXOJHOTO BEIIEeCTBa
H3MEHIIACK ¢ 2 MOJIB/I 10 0,2 MOJIB/.

Jano: Aneopumm pewienus.
At =2 MuH Cpennsis CKOpOCTh OTIMCHIBACTCS
Cy = 2 | ypaBHEHHEM
MOJIB/NI o AC
C, = 0’2 At
MOJIB/J
v="7

O CKOpPOCTH peakuy MOXKHO CYJIUTh, U3MEPsIsl KOHLIEHTPAIMIO HCXOIHBIX BEIIECTB UM MPOIYKTOB.
KoHueHTpanus UCX0IHOTO BEIIECTBA C TEYCHHUEM BPEMEHU MOCTENEeHHO yMeHbiaeTcss U AC umeeT 3HaK
«-», a KOHIEHTpalus npoaykra yBenuunbaercs U AC UMeeT 3HaK «+H».

1) Omnpenenennie M3MEHEHUSI KOHIEHTPALIUU:

AC=C,-C1=0,2-2=-1,8 MOJIB/TI.

2) OnpeneneHue CKOPOCTH PEAKIIHH:

At =2 muH = 120 cek
_ -1,8momp/n
T 120 cex

Oter: v = 0,015 Monb/(11-cek).

= 0,015 momb/(11 - cex).

3aoaua Ne 4.

Omnpenenure, Kak H3MEHUTCS CKOPOCTh NPIMOM peaKiuu
Nory + 3Hor) <> 2NH3(p,

eclM KOHIIEHTPALUIO BOJOPO/A YBEIUUUTh B 2 pa3a?
Aneopumm pewienus.

1) 3amumieM BEIpaKEHUE 3aKOHA OeliCmeus Macc Ui JaHHOM IPAMON peaKIuu:
0 3
v” =K[N,]-[H.] .

2) Tlpu yBenu4eHUH KOHIEHTPALMK BOJOPOJA B 2 pa3za CKOPOCTh MPSAMON peakiuu OyjeT paBHa:
v=k[N,}2H, [ =8k[N,]-[H, ]



3) OmnpenenumM, Kak MU3MEHHUTCSI CKOPOCTh MPH YBEIMYEHHH KOHIEHTPAIUKM BOJOPOJA B 2 pasa:
v _ 8k[N2]'[H2]3
0° KN, ]-[H,T
OTBeT: NpH yBEIMYEHUH KOHIIEHTPAIMH BOJOPO/a B 2 pa3a CKOPOCTh PEAKIIUK YBEIMUMBACTCS B 8

=8.

pas.

3aoaua Ne 5.
Omnpenenure KOHCTAHTY paBHOBecHA cUCTeMbl 2A;) + B <> (), ecaum paBHOBECHBIE
KOHIICHTPAIIUH BEIECTB PaBHBI: [Alpasy = 2 MOMB/I, [Clpass = 0,2 MO/

AJZZOpMWlM PEULEHUA.
3aHI/IIH€M BBIPAXKCHUC KOHCTAHTBI PaBHOBECHUA IJIA HaHHOfI PCaKi U pacCYUTACM €C:
[c] . 02 02
pasu = 27 K = — =—= 0,05
[A] paen 22 4

Otsert: Kpasu = 0,05.

3aoaua Ne6 .
IIpu HexoTopoil Temmeparype B cucteMe CmtCO2p2 2CO() paBHOBECHBIE KOHLIEHTpAIMH
BemecTB paBHbl CO2=0,5 momnw/n. [COJ=0,2 monb/1. BelYMCINTh KOHCTAaHTY paBHOBECUS U HAYaJIbHYIO
KoHueHTpanuio CO;.
Aneopumm pewenus.
_[cof 02

= =0,08
pasn [COZ ] 0,5

1. BbluucIuM KOHCTAHTY PaBHOBECHS:

2. OnpenenuM UcxoaHyr0 KoHueHTpanuio CO».

VYcnoBuMes cunTaTh, YTO K HAYAJy PEAKIIMHA OTCYTCTBOBAJIHM MPOJYKTHI peakiuu. [lo ypaBHEHUIO
peakuuu BUAHO, 4To 2 MoJsisi CO nmomydaercs u3 1 mons COy, 3nauut 0,2 mosst CO nomyuutes u3 0,1
Monst CO,. CnenoBarensHo mpopearupoBaiio 0,1 mons/n CO,, Torma HavanbHas KOHIICHTpalus ObLia
0,5+0,1=0,6 MoJn/11, TaK Kak ocTajgock 0,5 MOJIB/M.

Pemenne yno6H0 ohopMIIsTh B BUJIE TAOJIUIIBL:

PaBHose
Hagamb ITpopearu O0pa3o | cHbIe
Be Has pop p p
0BAaJIO BaJIOCh KOHIIEHT
LIECTBO KOHIICHTPALUS
MOJIb/TI MOJIB/JT | paruu
MOJIb/T
MOJIB/TI
0,5+0,1
CO ' ' 0,1 — 0,5
21=0,6

CO 0 - 0,2 0,2
OrtBert: Kpasu = 0,08; [CO2]uae.=0,6 MOMIB/11.

3aoaua Ne 7.

Kowncranra paBHoBecus peaknuu Hp+Cl,22HCI npu HekoTopoii Temnepatype paBHa 0,4. CKOJIBKO
MPOLIEHTOB BOJOPOJA TOJBEPraeTcsi MPEBPAIICHUI0 B XJIOPOBOJAOPOA TMpPH 3TOW TeMIeparype, eciu
CMeIIaTh 2 MOJISl BOJIOpoa ¢ 3 MOJIAMU XJiopa?

Aneopumm pewierus.

1. Beipa3um paBHOBECHBIE KOHIIEHTPALMHM PEArUpyIOLIMX BEIIECTB U MOACTABUM UX B BBIPAXKEHUE
KOHCTaHTHI paBHOBecud. [ 3TOro caenaem mpennosokeHue, 4yTo npopearupoBano x moiieid Hp, Torna
[0 ypaBHEHHUIO peakiuu BHIHO, 4T0 Cl, mpopearuposano cronsko ke, a HCl obpazoBamocs 2x MOJIsL.
CrnenoBaTenbHO, pABHOBECHBIE KOHLIEHTPAIUU:

] :ﬂ:OA 04— (2x)?
. [HZ][CIZ] , OTCIO7a ' (2-x)-(3-x)
1,8x*+x-1,2=0

x1=—1,2; x,=0,58



Koneun OTpunaTenbHO

Hauanp
Be | mas [Ipopearup O6pazo | ble € 3HayeHHE KOpHs
0BaJIo BaJIOCh (paBHOBE 0TOpaceIBaeM,

IIECTBO KOHIICHTPAIUS
MOJIB/TI MOJIB/TI | CHBIC) KOHII. 3HAYHT,

MOJIB/JT
MOJIB/TT IIpOpearupoBajo
H, 2 X - 2-x 0,58 mouist Bostopoa.
Cl, 3 X - 3-x 2. Bripazum
HCI 0 - 2x 2x MpopearupoBaBIIce
KOJINYECTBO

0,58

BOJIOPOJIa B MpOIEHTax OT HawyanbHoro 2 -100%=29%, To ectb 29% Bomopola HpPEBPATHTCS B
XJIOPOBOJOPO/I.

OtBet: 29% BOIOpOAa IPEBPATUTCS B XJIOPOBOJAOPO/I.

3aoaua Ne§ .

VYkaxuTe, Kak CABUHYTh BIIPAaBO XUMHUUYECKOE PAaBHOBECHE CUCTEMBI:

CaCO3(TB) <> CaO(TB) + COz(ra3) — Q’)

Aneopumm pewtenus.

Jlnia penieHus 3aa4u HE0OX0IUMO OTBETUTH Ha BOIMpPOC: Kakue (pakTopsl (TemMmeparypa, 1aBjieHHeE,
KOHLIEHTPALIMK) U KaKUM 00pa3oM (TIOBBICUTH WM TOHU3UTH) HY>KHO U3MEHUTh, YTOOBI CIBUHYTH BIPAaBO
XMUMHUYECKOEe paBHOBecue cuctembl? HampaBieHue cMeleHus XUMUYECKOTO PaBHOBECHS OTpEAeseTCs
npunyunom Jle-Illamenve:

Buewmnee eozoeiicmeue (1, P, C) na pasnosecnyio cucmemy cosuzaem pasHosecue 8 HAnpasieHuu
Mo peakyuu, Komopas NPUEOOUM K yMeHbULeHUIO 91020 8030€UCMBUS.

[Ipumenum npunyun Jle-Illamenve Uil pelieHUs 3aJa4u:

1. Peakuuss B mpsIMOM HaIlpaBJIEHUM MPOTEKAET C YMEHBIIEHHEM TeMIlepaTyphl (TEIUIO MOTJoIIaeTcs),
3HAYUT, 4TOOBI paBHOBECHE CIBHUHYTH BOpaBo Mo npunHuuny Jle-lllarenne TemmepaTypy HYyX HO
YBEJIMYUTH, TO €CTh HArPEBATh CUCTEMY.

2. Peakuys BIpaBoO UAET C yBEIUYEHHWEM YHKCIA Ta30BBIX MOJIEKYN, TO €CTh C YBEJIMUYEHUEM JIaBJICHUS,
3HAYUT, YTOOBI CIBUHYTH PABHOBECHE BIIPABO HY)KHO JaBJICHUE YMEHBIIUTD.

3. HyxHo ymenpmuth KoHIIeHTparmio CO2, 4TOOBI paBHOBECHE CABUHYTH BIIPABO.

dopma  mpeacTaBjeHMss  pe3yabTara:  odpopmieHHas ~ paboTa C  BBIIOJHEHHBIMU
WHUBUAYAIbHBIMU 33JJaHUSIMU 110 BapHaHTaM (3a/1a4il U YIIPaKHEHUsI 10 HA3BaHHOM TeMaTuKe).

Kpurepun oueHku:

3a KaXJpli MpaBUJIbHBIN OTBET — 1 Oas.
3a HenpaBUIBHBIN OTBET — () GaIIOB.



Tema 3.4.T60pl/lﬂ PaCTBOPOB 3JI€KTPOJUTOB U HEIJICKTPOJIUTOB

IIpakTnueckoe 3ansaTue Nel3
Pemenne 3agau: «PacueTbl 0CMOTHYECKOTO JaBieHus». Pemenue 3axau: «PacueTsl TemnepaTyp
KHIIeHUsl, 3aMepP3aHusi PACTBOPOB».

Henp padoTbl: HayuuTbCs ONPENENATH 3aBUCUMOCTH CKOPOCTH pEaKUUUd OT KOHLEHTpaluuu
pearupyromux BEUECTB U TEMIIEPATYPhI ONBITHBIM ITyTEM.

Boinosnus padorty, Bel Oyaere:

ymemb:
— OMNpPENENATh 3aBUCUMOCTH CKOPOCTH PEaKIMM OT KOHUEHTPALMHM PEearupyroliux BEIIECTB M
TEMIIEPATYPhI ONBITHBIM IIyTEM.

MarepuanbHoe o0ecrieueHnme:
TeMaTHYECKHUE TUTAKAThI M TaOIHIIBI, CTOJIBI JJa00OpaTOPHbIE
HancraBxm my1s cTona;

3aganue:

1. Onpenenenre 3aBUCUMOCTH CKOPOCTU PEAKIIMH OT KOHLIEHTPALIUK PEarupyroinX BEIIeCTB.
2. Onpenenenne 3aBUCKIMOCTH CKOPOCTH PEAKIIUU OT TeMIIepaTyphI
3. Onpenenenne 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT TEMIIEpaTyphI

Iopsinok BbINOJIHEHHSI PadOTHI:

1 CucremaTuzupyiTe U 0000ITMTE 3HAHUS IO TEME, 3aKOHCTICKTUPOBAB B OTUET O JTabOpaTOpHOIt
paboTe KpaTKue TEOPETUYECKUE CBEICHUS.

2 BBITIOJIHWTE MTPAKTHYECKYIO YacTh PabOTHI.

3 3anosiHuTe TAONMIBI, MOCTPOWTE TpadUKHU, HCHOJIb3YS IOJYYEHHYIO OIBITHBIM IyTEM U
pacueTHyro HHGOPMAIHIO.

4 CpaBHHTE JaHHbIE, TOJTYYE€HHBIE OMBITHBIM IIyTEM, C TAOIUYHBIMHU.

5 Odopmure otuer, cHopMyTUPYHTE BHIBOJIBI O TIPOJICTAaHHON padoTe.

Xox padoThI:

Onvim Nel. Onpedenenue 3a8UcCuMoOCmu CKOpOCMU peaKyuu

om kouyenmpayuu NaS;0s.
IMopsiiok BHINMOJIHEHHSI ONbITA:
1. IlponymepyiiTe YeThIpe CTaKaHYHUKA, B KOTOPBIX OyJeTe MPOBOAUTH PEAKIUH.
2. B xaxnplii crakaH4mK HajeiTe mo 2 mut pactBopa HoSO4 (0,2 M KOHIIEHTpanun).
3. [IponymepyiiTe YeThIpe OTTPaIydPOBAHHBIX MPOOMPKM M HaJEHTE B HUX COOTBETCTBEHHO
pactBopa NaS,03 (0,2 M koHIIeHTpaluu) U JUCTUUIMPOBAHHON BOJIBI KaK yKa3aHO B TaOJHIIe.

Konnenrparm
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4. Bneiite B 1-pIii CcTakaHYUK cojaepKuMoe 1-0ff TpoOMpPKH, OIHOBPEMEHHO BKIIIOYHTE
CEKYHIOMED.

5. OrmeTbTe BpeMmsi At (cek) A0 mosiBieHUs Oesnoro ocaaka (JIydile 10 MEepBOro MOMYTHEHMS,
HCIO0JIb3YS YEPHBIN IKpaH).

6. AHAJIOTHYHO MPOJICITANTE OTBIT C OCTATHHBIMHU PACTBOPAMHU.

7. BBIIOJIHUTE pacdeThl U MOCTPOUTE TpaduK:

— paccuMTaiTe KOHLIEHTPALMIO CEPHON KUCIOThI U THOCYIIb(paTa HATpUs B pEaKLIMOHHBIX CMECAX I10
dbopmynam:

_ [H 2804]'\/}-12504 (MOJ'H)/J'I)

om

[Hs0,]

cMecH

[Na S.0 ] _ [’\Iazs‘zoa]'VNaQszo3 (MOJ‘[I)/J'[)
2¥230em T

. cmecu -l
— paccuuTaiTe CKOPOCTh PEAKLUA B YETBIPEX CTaKaH4uKax: 1 (¢7)
T Ar
— MOCTPOWTE TPaQyK B KOOP/IMHATAX |, _ Ai u [Na S,03]
T

— ONpEJIENNTE TAHTCHC yIila HaKJIoHa IpsMoi tgo= __A ¢
A[NaZSZOS]
- 1
v=1(C , )
T
tgo=CA
OA
Bl ___
C
|
|
¢
0 »
A [NazS,03], Mmoss/n
— ONpesieTuTe KOHCTaHTy CKOpOCTH peakuuu: K= K'
[H,50,]

8. Pe3ynbTarhl pacyeToB 3aMUIINTE B TAOIUILY.

Onvim Ne 2. Onpedenenue 3a8UCUMOCMU CKOPOCMU PeaKyuu om
memnepamypbl (OnpeoeieHue sHep2uu AKmusayuu peaxyuu,).

IMopsiiok BHINOJIHEHNS ONIBITA:

1. B gerbIpe nmpoHyMepoBaHHbIe poOupku HanelTe mo 2 miu 0,2 M pactBopa H2SO4 u 3 Mt H2O, B
Jpyrue 4eThipe MpOHyMepOoBaHHbIe Mpooupku HauewTe o 2 mit 0,2 M pactBopa NazS;03 1 1o 3 M1 BOibI
(MMCTHILITUPOBAHHOM ).

2. Bce mpoOupku MOCTaBbTE B BOJSHYIO «OaHIO» WM TepMOCTaT. Mi3MepbTe TeMIiepatypy «O0aHu
WA TEPMOCTATa, 3aIHIIUTE.

3. IIpoBenuTe peakiuio OJHOBPEMEHHO CIIMB PACTBOPHI B CTAKaHYHMK U3 00€UX MEPBHIX TPOOUPOK U
BKIJIFOUUB CEKYHIOMED.

4. OTMeThTe BpeMs JI0 Hayaya BHINIAICHUS 0CaIKa YIEMEHTAPHON Cephl (IOMYTHEHHE).

5. TOT e OIBIT NpOACTaliTe emie TpH pasa, moxmss Temmeparypy Ha 10°. 20° 30° Berime
nepBoHavanbHOU. ([IpoOupku ¢ pacTBopaMu MpH KaXIOW TeMIEpaType BbIAECpKHUBaiiTe B TepMoOcCTaTe
HECKOJIBKO MUHYT).

6. Pe3ynbraTel ombiTa 3aHECUTE B TAOIHILY.
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8. Omnpenmenure " TAaHTEHC YIJIa HAKJIOHA MpsAMOi tgo M paccumTaiiTe SHEPrHIO
akTuBanuu peakiun: E=2,3-R- tga; (Jx/moms) (R=8,3_ 4 )
mow- K

Cnenaiite BbIBOJI 1O J1a00OpaTopHO padoTe.

dopma mnpeacTraBjieHUsl pe3yJbTaTa: OTYET O MpOJAETaHHOW paloTe, 3amoJIHEHHbIE TaOIUIIBI,
MOCTPOEHHbIE TPapUKH, BHIBOIBI.

Kpurtepun ouenku:
3a KaXpIi MPaBWJIBHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN O0TBET — 0 6aUIOB.



Tema 5.5. OcHOBBI NpOBeAeHNS KOJMYECTBEHHOI0 AHAJIN3a

IIpakTnueckoe 3ansitue Ne 14
BrinoJsiHeHHe pacueToB B KOJIHYECTBEHHOM aHAIU3e (BECOBOM) aHAJIM3E

Lenp paGoTbl: HAyYUTbCS BBINOJHITH pacueTbl B TPAaBUMETPUUYECKOM (BECOBOM) aHAJU3eE,
HaXOJUTh MPAKTUYECKOE IPUMEHEHNE IPAaBUMETPUUECKUM METO/1aM aHAJIN3A.

Boinosnus padorty, Bel Oyaere:

ymembo:

— BBINOJIHSTH PacueThl B IPaBUMETPUYECKOM (BECOBOM) aHAJIU3E.
MartepuajibHoe o0ecnieyeHue:

TEMaTHYECKHE TUIAKATHI U TAOIHIIBI

3ananmue:

1. Omnpenenenne Macchl ¥ IPOLIEHTHOTO COJEP KAHUS ONIPEEIIEMOrO BEIIECTBA.
2. OmnpezeneHne Macchl M MPOIIEHTHOTO COJIEPKAHUS IPUMECEH B BEIIECTBE.
3. Ompenenenne Macchl ¥ MPOLIEHTHOTO COAEPKaHMS BJIATU B BEIIECTBE.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1.  O3HakoMbTechb C  KpaTkuMmMu  Teopermdyeckumu  cBemeHusmu  (https://academia-
moscow.ru/reader/?id=400999 c¢.79-84).

2. [ToBTOpUTE CYIIHOCTH U OCHOBHBIE OIEpAIlK PABUMETPUUECKOTO aHAIM3A.

3. IIpoananu3upyiTe ¥ OCMBICIUTE aJTOPUTMBI PEIICHHs TUIIOBBIX 33]a4 Ha MMPOBEACHUN PAacueToOB
B IPaBUMETPUYECKOM aHAIIN3E.

4. BrimmoaauTte HHIUBUAYAJIIBHBIC 3aJaHHUs B COOTBETCTBUHU C BAPUAHTOM.

Xox padoThI:

IIpumepul pewrenuss munoswix 3a0au

Pacyersl B BecOBOM aHallu3e BBINOJHSIOTCA C TOYHOCTBIO, KOTOpas OMpEIeNseTcsi TOUYHOCTHIO
B3BEIIMBAHUS HAa aHATUTUYECKUX Becax.

Pacuer pe3ynpTaTOB s MEPBOTO M BTOPOrO BapHaHTOB BECOBOIO aHalIM3a CBOJUTCS K
OTIpEe/IeNICHUI0, KaKylO JOJI0 OT MAcChl B35ITOM HAaBECKU COCTABIISIET Macca BbIJCJIEHHOM COCTaBHON YacTH.

3aoaua Ne 1.

Jlns onpenenenus coiepxKaHus BJIary B3sita HaBecka xyopuaa Hatpus 2,08 r. [locne BricymnBaHus
710 TIOCTOSIHHOM Macchl nosrydeHo 1,99 r. Paccuuraiite conepxanue Biara W (%).

Aneopumm pewrenusi.

Paccunraem copepixanue Binaru mno gopmyie

W%, = 100% - (m1 - mz)/ml,

rie M; 1 My — Macca HaBECKH XJIOpH/Ia HATpHs 0 U NOCIIE BBICYIIMBAHUS, COOTBETCTBEHHO, T.

W%y arm = 100% - (2,08 — 1,99)/2,08 = 4,33%.

OtBeT: W%, 00m = 4,33%.

3aoaua Ne 2. JIns onpenienieHUs COAEp KaHuUs 30J1bl B3sTa HaBecka kameHHoro yrist 0,9214 r. Ilocne
MPOKAJIMBAHUSA 10 MOCTOSTHHOM Macchl osrydeHo 0,0103 r. Paccuuraiite coaeprxanue 30ib1 X(%).
Aneopumm pewterus.


https://academia-moscow.ru/reader/?id=400999
https://academia-moscow.ru/reader/?id=400999

Paccuuraem conepxanue 30ibl 10 Gopmyiie: X%som = 100% - My / my, tme My u My — macca
HaBCCKHU KaMCHHOTI'O YIJIA 10 U IIOCJIC ITPOKAJIMBAHUA 1O MHOCTOSIHHOM MacChbl, COOTBETCTBCHHO, T

X% 301 = 100% - 0,0103 /0,9212 = 1,118%.

OtBer: X%s0m: = 1,118%.

Pacuer pe3ynbpTara s TpETHETO BapHaHTa BECOBOTO aHAJIM3a COCTOUT U3 JABYX YaCTEH:
a) CHayajia OTPEACISIOT, CKOJIBKO I'PAMMOB OIPEENIIEMOT0 KOMIIOHEHTA COJIEPKHUTCS B BECOBOM

popme;
0) 3aTeM ompeAeIsoT, KaKOW MPOIEHT COCTABIISICT KOMIIOHEHT OT MACChI B3SITOW HABECKH.

3aoaua Ne 3. V3 nasecku 0,2017 r crutaBa »ee3a MOCJIE€ COOTBETCTBYIOUIUX ONEpaluil MOJIy4eHO
0,0871 r Fe,O3. Onpenenure, CKOJIBLKO MPOIICHTOB Kelle3a COJACPIKUTCS B CIUIABE.
Aneopumm pewenus.
1. B xoje aHalmM3a CIUIaB PACTBOPSIOT B KHCIOTE, 3aTeM KaTHOHBI Fe' ocaxaaror pactBopom
aMMuaka U noytyueHHbI amop¢HsbIii ocanok Fe(OH)s BoicymmBaioT u npokanuarot 10 Fe,Os
Y B3BEUIMBAOT JI0 TIOCTOSIHHOW MAacCHI.
Fe** + 30H™ — Fe(OH)3;
2Fe(OH); — Fey03 + 3H20.
2. CnenoBatenbHO, 1 MoJb BecoBoii popmbl FeoO3 MOKHO TOTyduTh U3 2 MoJtel sxenesa Fe.
CocraBmsieM MPONOPIHIO U PEIIaeM ee:
M(Fe;03) =2-55,8+16-3 = 159,8 r/mons; M(Fe) = 55,8 r/momnb.

e 111,7-0,0871 .
111,7r (Fe) —'159,8 r (Fe,03); 1598 '
x T (Fe) — 0,0871 r (Fe;03).
3. 3arem HaxoJUM IMPOLCHTHOEC COACPKAHUEC KEJIE3a B CILIIABE!:
111,7-0,0871

W%(Fe) = == =212 1000 = 30,20%.
159,8-0,2017

Otset: W%(Fe) = 30,20%.

Ecnu 0603HaunTh: Maccy HaBecku — g (T); Maccy BecoBor GpopMbl — G (T); aHATUTHIECKUN (PaKkToOp
nepecyera — F = Monp, kown./Maecosoii popwsi, TO TIOITy4UM 0011YI0 (hOpMyYIly pacdeTa B BECOBOM aHAIM3E:

W, (%)=F

onp. onplsec.

G -100%.

dopma npeacTaBlieHUs pe3yJbTaTa: BbINOJIHEHUE WHINBUAYAIbHBIX 3aJaHUI 0 BapHaHTaM.
Kpurepun oueHku:

3a KaXJbli MpaBUJIbHBIN OTBET — 1 Oas.
3a HenpaBUIBHBIN OTBET — () GaIIOB.



1.1 OcHOBHBIEC MOHATHSA U 3AKOHBI XUMHH

JlabopaTtopHoe 3ansitue Nel
«Peaknuu MOHHOTO 0OMeEHA»

ean padoThl: HAYYUTHCS TPOBOAUTH PEAKIIMK HOHHOTO 0OMeHa. COCTaBIIsATh YPAaBHEHHS PEAKIUi B
MOJIEKYJISIPHOYM MOHHOM 1 KpaTKoi HOHHOH (opme.

BeinoJsinus 31y padory, Bel Oynere:
yMeThb:

—OTPENEINATh CPely PACTBOPOB BEILIECTB;

—COCTaBJISITh YPABHEHHS PEAKIIUN B MOJIEKYJISIPHOM U HOHHOM BH/IE;

—TPOBOJIUTH PEAKIIMU B3aMMOJICHCTBHS COJIEH C KUCIOTaMH, IIEJI0UYaMU U MEXKy COOOM.

OOGopynoBaHue W pPEAKTUBBI: PEAKTUBHBIA INTAaTUB C HA0OPOM pEaKTHBOB (IEIOYH, KHUCIOTHI,
COJIM), UHAUKATOPHI, TPOOUPKHU, TUTIETKU, TPOMBIBAJTIKA C TUCTUIUIMPOBAHHON BOJIOM.

MarepuanbHoe o0ecrieyeHue:
Cronsr mabopaTopHbIe, HAJACTABKHU ISl CTOJIA, TEMAaTHYECKHUE TuTakaThl B Tabauiel, [1Ikadsr mist mocyast u
obopynoBanus; Illkad pans XxpaHeHHsT XUMHUYECKMX peakTuBoB, (450%900*2100 wmwm.); Hlxadsr
cymmibHble; [unist Turensabie; kad BHITSKHON ¢ MOWKOM;

OO6opynoBaHHe U peaKTHBBI: MEPHBIE KOJIOBI, BOPOHKH, 00WKH, pukcanan cepHoit kucinoTsl HpSO,,
muctuiuiipoBanHas Bojaa (. HoO), mpombiBanika, KapaHAall MO CTEKIy, KOHMYECKHUE KOJIObI, MEpHBIE
MUIETKA TPaJayHMpOBaHHBIE U HErpaayMpOBaHHbIC, KaleJbHUIA, COUPTOBOM pacTBOp (eHondranenna,
OrOpeTKa, TEXHOXMMHUYECKHE BEChl C Pa3HOBECKAaMHU, CTaKaH XMMHYECKUN CTeKIsHHBINA, cyxod KOH
(emxoe Kaim), CTEKJISTHHAS TaJIOYKa.

3aganue:
1 Onpenenenrie MPOIEHTHOTO COACPKAHUS KHCIOTHI B 00pasIle UCCIeNyeMOTO pacTBoOpa.
2 OnpeneneHue MPOLEHTHOTO COJCPKaHUsI IIEJI0UM B 00pasiie UCClIeyeMOro pacTBopa.

IMopsinok BbINOJIHEHHSI PadOTHI:

1 Cucremarusupyiite ¥ 0000IUTEe 3HAHWS IO TEME, MMOBTOPHB H3YYCHHBIH Ha JIEKIIMOHHOM
3aHSATUU MaTepHUall.

2 BhINOJIHHUTE MPAKTHYECKYIO YaCTh PaOOTHI.

3 [IpoBeaute pacuer.

4 ChopmynupyiiTe oOIIHe BEIBOABI O IPOJIeNaHHON padoTe.

Omnpit Ne 1. B3aumopelicTBre KUCIOT U OCHOBaHUM (peakiusi HeMTpanu3aiun).

ITopsinok BbInoIHEHUS pabOTHI:

1. Haneiite B npoOupky 5-10 kamenb pacTBopa mienouyd u 1-2 kamim pactBopa ¢eHolsidranenHa.
HabGnronaiiTe u3MeHeHue 1BeTa.

2. 3arem pobGaemsiite mo 1 karute pactBopa kucnotbl (HCI win HySO4), BeTpsixuBas mpoOupky.
OTMeThTe U3MEHEHHE [IBETa ¢ MAJIMHOBOTO JI0 OECLBETHOIO MOC/IE MPUOaBIEHHS HEKOTOPOTO KOJIHUYECTBA
KHCJIOTHI.

3. ITouemy pacTBOp 0O€ECIBETHIICS HE Cpazy?

4. Hannmure ypaBHEHUE PEAKLIIMK B MOJIEKYJISIPHOM U HIOHHOM BHJIE.

5. Cnenaiite BBIBOJ O TOM, YTO 00pa3yeTcs B pe3ysIbTaTe Peakluu HeUTpaTu3aliu.



OmbrT Ne 2. JlelicTBHE Ha pacTBOPHI COJICH pacTBOpPaMU IIEJIOYECH.

[TopsI0K BBIMOJHEHUS OTIBITA:

1. B oxny npoOupky Haneite 5-10 kamens pactBopa cosm xenesa (I11)-(FeCls), B apyryio conu
meau (11)-(CuSQOy).

2. B 00e npoOupku no karisiM npuiauBaiite pacteop menoun (KOH wiu NaOH).

3. HabGmromaiite 0Opa3oBaHue 0caakoB Oyporo M roxyooro IBera.

4. HanmimuTe ypaBHEHHUS PEaKIIMi B MOJICKYJISIPHOM ¥ HOHHOM BH/IC.

5. Caenaiite BBIBOJ O B3aUMOJICHCTBUU COJICH CO IIETOYAMH.

OmprT Ne 3. JlelicTBHE Ha pacTBOPHI COJICH pacTBOpaMu KHUCIIOT.

[TopsiTOK BBIMOTHEHUS OTIBITA!

1. B mpobupky Haneiire 10 xanens pactBopa cobl — kapoonaTta HaTpusi NapCOs.

2. To6aBbTe 10 KaruissM pactBopa KuciaoTsl (HCI i H2SOy).

3. HaGmroaiiTe BbIZCNIEHHE Ta3a.

4. HamncaB ypaBHEHHE peakiiy B MOJICKYJIIPHOM M MOHHOM BHJIE, OOBSICHHUTE, My3BIPHKU KAKOTO
ra3a BBIJICIISIFOTCS.

5. Caenaiite BBIBOJ O B3aUMOJICHCTBUHU COJIEH C KHUCIOTaAMHU.

OmbrT Ne 4. B3aumoielicTBre cosieit Mexay coOO0H.

[TopsiOK BBITIOTHEHHUS OTIBITA:

1. Haneiite B mpoOupky 2-3 kammu pactBopa conu PB(NO3), (Pb(CH3COO);) u npuneiite 1-2
Karuti pactBopa uoauaa kanus Kl. Habmomaiite o6pasoBanue sxenroro ocanaka noanaa csunia (11) Pbl,.

2. HamumuTte ypaBHEHHME peaklUUW B MOJEKYJISIpHOW M HOHHOW (opmax, OTMEThTE I[BETa
00pa30BaBIINXCS 0CATKOB U UCXOIHBIX PACTBOPOB M Ha3BaHUSI BEIICCTB.

3. CmenaiiTe BBIBOJ O B3aUMOJIEUCTBUH COJIEH.

OnbiT Ne 5. JleiicTBHE pacTBOPOB COJIEH, KUCIIOT M II€JIOYEH Ha UHAUKATOPBI. ['uaponus cosei

[Mopsinok BEIOTHEHUS paOOTHI:

1. Ha monocky yHMBepcambHOW MHAMKATOPHON OyMa)KKM HAaHECHTE TO | Karuie pacTBOpa COJITHOM HITH
ceproii kucnotel (HCI, HySOy), pacteopa mienoun (KOH mwm NaOH) u auctrmmpoBannoii Boapl. OTMeTsTe
IIBET, 3aruMInmTe B Ta0muiry. [lo mikaie yHMBepcaibHOW MHAUKATOPHOUN Oymaru ompenenute 3HadeHue pPH
pPacTBOPOB, 3AIHUIINTE B TAOJIHUILY.

2. B omny mpoOupky HallelWTe S5 Kamenb KHCIOTHI (J1F000i), BO BTOPYIO MPOOUPKY 5 Karelb
pacTBopa IIEeJI0YH, B TPETHIO TUCTHIUIMPOBAHHBIN BobL. Jlo0aBbTe BO Bece mpoOupku HemHOoro A. HoO u
no 1-2 karumu pactBopa ¢eHoa-(pranenHa. OTMEThTE IIBET PacTBOpA. 3aMUIIUTE B TAOIUILY.

3. Ha monocky yHHBEpCalbHON HMHIMKATOPHON OyMakkk Hanecute mo 1 karute pactBopa Aly(SOy)3
(FeCls, Fep(SOy)3, FeS0,), pactBopa Na,CO3 (K,CO3, NaCH3COO) u pactBopa NaCl (KCI, Na,SO,).
OrmerpTe 11BeT, 3armmmte B TaOmmiyy. [lo mikane yHWBepcalbHOW WHIMKATOPHOH Oymaru OIpeneiuTe
3Ha4YeHue PH pacTBOpOB, 3aNUIIUTE B TAOJIHILY.

4. CaenaiiTe BBIBOJ O JEHCTBUM PAaCTBOPOB BEIECTB HA UHAUKATOPHI, OTIPEICIIUTE PEAKIIHIO CPEJIbI
pacTBOpOB, YUUThIBast, 4To Nipu PH =~ 7 — cpena HelTpanbHas, npu pH> 7 — cpena menoynas, a npu pH <
7 — cpena kucnas. 3arnoHUTE TOCIEAHUN CTOI0e1 TaOIHIIbL.

5. 1o 3HaYeHHIO CpEJibl PACTBOPOB 3aMOJIHUTE B TAOJIMIIE CTPOKU CTOJIOIA, YKA3bIBAKOIIETO HA IBET
uHAMKaTtopa ¢eHondranienHa B pacTBopax cojei. [loaTBepauTe CBOM BBIBOJBI ONBITHBIM MyTeM. B Tpu
MPOOUPKHU HaJleHTe MO 5 Kareib pacTBOPOB COOTBETCTBYIOIIMX COJIEH, UCIONb3yeMbIX B 1. 3. [loOaBbTe
BO Bce npobupku HemHoro 1. HoO u no 1-2 karmu pactBopa deHondranenHa. OTMeTbTe IIBET pacTBOpA.

Tabnuia HaOMIOACHUH:

IIBeT nnAMKaATOpA pH pacTtBOpa
0 LIKaJ a
PactBOp (no ¢ | Cpen
@enongran | YHHUBepcan YHUBED. pacTB
BEILIECTBA 8
€uH BHBII WHJIUKAT. opa
Oym.)




HCI
(H,S04)

KOH
(NaOH)

H,O

Al(S02)3
(FeCly)

Na,COs3

NaCl
(NaZSO4)

®opma npeIoCcTaBICHUA Pe3yabTaTa
Otuer o nmpojenaHHoi paboTe, ypaBHEHUE peaKlUy B MOJIEKYJISIPHOU U MOHHOM (hopMax, BHIBObI

Ha KaXKJIbIH OIBIT, BBIBOJI IO BCEH 1abopaTopHO padoTe.

6. Hanumure ypaBHEHUS
AIIEKTPOIUTUYECKON JIHUCCOLUAINH
Ka)KJIOT'0 U3 BELIECTB.

7. O0bsicHUTE, TPUCYTCTBUEM
KaKiX MOHOB OOYCIIOBJICHBI KUCIIAs
cpera M IIENOYHAas  cpela
pacTBOPOB.

8. Hanuuure ypaBHeHUs peakuuii
THPOJIN3a COJIEH B MOJIEKYJISIPHON
¥ MOHHOH (opmax

Kpurepuu ouneHkH: OlleHKa MHJIMBUIYyaJIbHBIX 00pa30BaTENIbHBIX JOCTHKEHUH MO pe3ysibTaTam
TCKYHIETO KOHTPOJIA YCIIEBACMOCTU U HpOMe)KYTO‘-IHOI\/'1 arreCTau MpoOUu3BOAUTCA B COOTBCTCTBUU C
YHUBEPCAIbHOM IIKAJION:

[pomeHT KagecTBennas WHIUBUTYaTbHBIX

Pe3yIBTATUBHOCTH | 00pa30BaTENbHBIX TOCTHKCHUN
(TIpaBUIIBHBIX
OTBETOB)
6a1 (0TMeTKa) BepOaIbHBIN aHAJIOT

90 + 100 5) OTJIMYHO
80 + 89 4 XOPOIIO
70 + 79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HE YIOBJIETBOPUTEIBHO




Tema 1.1 OcHOBHBIE MOHATHA U 3AKOHBbI XUMHUH

JlaboparopHoe 3ansiTue Ne 2
KauecTBeHHBIE peaKIIUN HA XJIOPHU/-, CYIb(AT-, CHINKAT- 1 KAPOOHAT- HOHBI.

Henap padorbl: HAyYUTHCS COCTABIIATH YPAaBHEHHS PEAKLUUH B MOJIEKYJISIPHOM M HMOHHOM BHJIE;
MIPOBOJUTH PEAKIIMM B3aUMOJECHCTBHS COJIEH C KUCIOTaMU U MEXay co00il; MPOBOJUTH KauyeCTBEHHbBIE
peaKuy B3auMOJICHCTBHS HA HA XJIOPHI-, CyIb(aT-, CHIIUKAT- U KapOOHAT-aHUOHBI.

Boinosnus padorty, Bl Oyaere:
YMETb:
— COCTaBJIATh YPABHEHUS PEAKLNN B MOJIEKYJIIPHOM U HOHHOM BUJIE;
— TPOBOJMTH PEAKIIUU B3AMMOJICHCTBHS COJIEH C KUCIOTaMH B MKy CO00ii;
— TpOBOAMTH KAaYECTBEHHBIE PEAKIIMM B3aUMOJICHCTBUS Ha Ha XJOpHUI-, CylIb(aT-, CHIMKAT- U
KapOOHaT-aHUOHBI.

MarepuanbHoe o0ecrieyeHue:
Cronsr mabopaTopHbIe, HAJCTABKHU ISl CTOJIA, TEMAaTHYECKHUE TuTakaThl U Tabmuiel, [1Ikadsr mist mocyast n
obopynoBanus; Illkad ans XxpaHeHMsT XUMHYECKMX peakTuBoB, (450%900*%2100 wmm.); Ixadsr
cyummiibHble; unuer turensuele; Illkad BoITSXKHONW ¢ Moiikoil; PeakTuBHBIM mITAaTHB € HabOpOM
peakTUBOB (1L1€JI0YH, KUCIOTHI, COJIH), MPOOUPKHU, ITUITETKH.

3ananue:
1. BcnoMHUTB TIpaBujia M0 TEXHUKE 0€3011aCHOCTH TIPH MPOBEICHUN J1a00PaTOPHBIX padoT.
2.1IpounTtaTh MHCTPYKIIMIO MO MIPOBEIECHUIO OTBITOB.
3.1IpurotoBUTH HEOOXOAUMYIO XUMUYECKYIO IOCYTy U 000pYAOBaHHE ISl TPOBEICHUS OIBITOB.
4.TIpoBecTH OTIBITHI.
5. OdopmuTh 1a00PATOPHYIO padOTYy.
Xoxa padoThI:

Onvim Ne 1. Oonapysicenue xnopuo-anuona Cl-.
[Topsiiok BBIMOTHEHUS OTIBITA!
1. Haneiite B npooupky 2-3 xarum pacrBopa coiau NaCl (KCIl wiu pactBopa COISHON KHCIOTHI
HCIl) u mpuneiite 1-2 kamam pactBopa mutpara cepedbpa AgNO;. HaGmomaiite oOpa3oBanue 0eaoro
TBOPOKHCTOr0 ocazka ximopuzaa cepedopa AgCL.
2. HanumuTte ypaBHEHHE peakUUU B MOJIKYJSIPHOM M HOHHOHM ¢opmax, OTMETHhTE ILIBETa
00pa30BaBIINXCS OCAJIKOB U MCXOJIHBIX PACTBOPOB U HA3BAHUS BEIIECTB.

Onwvim Ne 2. O6napyncenue cynvpam-anuona SO,>.

[TopsiI0K BBIMOJIHEHUS OTIBITA:

1. Haneiite B mpoOupky 2-3 KariM pacTBOpa, COIEpXallero cyib(aT-aHHOH SO4* (Na,SOs,
ZnS0,, FeS04, HySO4 u T.11) u mpuieiite 1-2 kamau pactBopa ximopuaa 6apus BaCl,. Habmromaiite
oOpa3oBaHue 6e0ro KPUCTAUINYECKOTo ocaika cynbdara Oapus BaSO,.

2. HamumuTte ypaBHEHHE peaklUd B MOJEKYISIpHOW M HOHHOW (opmax, OTMEThTE IBETa
00pa30BaBIIMXCS OCAJIKOB U UCXOAHBIX PACTBOPOB U Ha3BaHMS BEIIECTB.

Onvim Ne 3. Obuapysncenue cunukam-aHuona Si0s”.
[TopsiOK BBINOJIHEHUS OTbITA:
1. Haneiite B mpoOupky 2-3 Kamiud pacTBOpa, COJCPIKAIIETO CHUIIMKAT-aHHOH Si032_ (NazSiOs,
K2SiO3 u T.11. vt KIeil CHIMKATHBIN KaHUEeNIIpCcKuil) u npuieiTe 1-2 karum pactBopa constaoit HCI nim



ceproit kuciotel H,SO,. Habmomalite oOpasoBanne kpemMHueBo# kuciotbl HySIO3 B Buie CTynHS MM
OeJBIX XJIOTIBEB.

2. HanumuTe ypaBHEHHME pPEaKIMH B MOJIEKYJISPHOM M HOHHOM (Qopmax, OTMETbTE IIBETa
00pa30BaBIIMXCS OCAIKOB M UCXOJAHBIX PAaCTBOPOB U HA3BAHUS BEIIECTB.

Onvim Ne 4. Oouapyrcenue kapoonam-aHuona COs%.

[TopsiIOK BBITOJTHEHUS OTIBITA:

1. Haneiite B mpobupky 2-3 KalumM pacTBOpa, coxeprauiero kapGonar-amunoH COs” (NaxCOs,
K>CO3, NaHCO3 u 1.11.) u npueiite 1-2 kammu pactBopa consHoir HCI mim ceproii kucioter HySO4.
HaGmonaliTe BeIIeIeHHE Ty3bIPHKOB Ta3a. Kakoii ra3 Beiensiercs?

2. Hanmummte ypaBHEHUE peakii B MOJICKYIIPHOW U HOHHOW (OpMax, OTMETHTE IIBETAa NUCXOIHBIX
1 00pa30BaBIINXCSA PACTBOPOB M HA3BAHUS BEILIECTB.

@dopma npeaocTaBjeHns pe3yibTaTa

Otuer o nmpojenaHHoi paboTe, ypaBHEHUE peaklUy B MOJIEKYJISIPHOU U MOHHOM (hopMax, BHIBObI
Ha KaXKJIbIH OIBIT, BBIBOJI MO BCEH 1abopaTopHO padoTe.

Kpurepuu ouneHkH: OlleHKa MHJMBUIYyaJIbHBIX 00pa30BaTENIbHBIX JOCTHKEHHUH MO pe3ysbTaTam
TCKYHIETO KOHTPOJIA YCIIEBACMOCTU U HpOMG)KWO‘-IHOfI arreCTalu MpoOUu3BOAUTCA B COOTBCTCTBUU C
YHUBEPCAIbHOM IIKAJION:

[pomeHT KauecTBeHHass  OleHKa  WHAMBHIYAIbHBIX

Pe3yIBTAaTUBHOCTH | 00pa30BATENBHBIX TOCTHKEHUH
(TIpaBUIIBHBIX
OTBETOB)
Oat (0OTMETKA) BepOATHHBIN aHAJIOT

90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 + 79 3 YIOBJIETBOPUTEITHHO
meHee 70 2 HE YJOBJIETBOPUTEIHHO




Tema 1.2 PactBopbl. Crioco0bI BbIpakeHHs] KOHIEHTPAIUil paCTBOPOB

JlaGopaTopHoe 3ansaTHe Ne 3
OnpeneneHue NVIOTHOCTH PACTBOPOB PA3JIMYHOI KOHIEHTPALHH

ean padoThbl: HAYYUTHCS ONPeAeIsiTh IVIOTHOCTH PACTBOPOB
Boinosnus padorty, Bel Oyaere

yMmemy:

1. OmnpenenuTb OTHOCHUTEIBHYIO IUIOTHOCTH 33/IaHHOTO PACTBOPAa € IOMOIIbIO MHUKHOMETpa (CM.
TEOPETUYECKYIO YacTh). PacueTsl mpuBecTy B TETPaIH.

2. OmnpenenuTh OTHOCUTEIBHYIO INIOTHOCTD 33JJaHHOTO PacTBOPa C MOMOIIBIO apeoMeTpa.

3. CpaBHHUTH OTHOCHTENBHBIC TUIOTHOCTH PACTBOPA, MOJTYyYEHHBIE Pa3HBIMH METOJAMH U
CPaBHMUTH CO CIIPABOYHBIMH JJAHHBIMH.

MaTepHaJ’leOC odecneyeHune:

Croner mabopaTopHbIe, HAJACTaBKH JJIs1 CTOJIA, TEMaTWUYeCKue Tuiakatel U TaOmuiel, [lkader s
nocynsl U o6opynoBanus; [lkad mist xpaneHus: xumudeckux peaktuBoB, (450%900*2100 mm.); [xadsr
cymunbnble; [{unubr Turensusie; [lkad BeITSHKHONW ¢ Moiikoi; OO0OpydOBaHWE W PEAKTHUBBI: HAOOP
apeoMETpOB, MMUKHOMETPHI, ATTAHPBI TUTST

ONpeNeNeHns] IUIOTHOCTH C IOMOIIBKO apeoOMeTpa, XHM. BOPOHKH, pacTBOPHI  HEKOTOPHIX
BeriectB (CuSQy4, KoCrO7, NazSOy).

3aganue:
1 Onpenenenrie MPOIEHTHOTO COJICPKAHUS KHCIOTHI B 00pa3Ile UCCIeNyeMOTO pacTBoOpa.
2 OnpeneneHue MPOIEHTHOTO COJCPKaHUsI IIEJI0YX B 00pa3Ile UCCIeTyeMOTO PacTBopa.

IMopsinok BbINOJIHEHHSI PAa0OTHI:

1 Cucremarusupyiite ¥ 0000IIMTE 3HAHUSA O TEMe, MOBTOPUB H3YYEHHBIM Ha JIEKIIMOHHOM
3aHSITUU MaTepual.

2 BpInonHUTE TPAKTHYECKYIO YaCTh PabOTHI.

3 IIpoBenuTe pacyer.

4 Chopmynupyiite oOIIre BEIBOABI O MPOJICTAHHOM padoTe.

Xox pabdoThI:

XKuakocTs, IIOTHOCT KOTOPOW HAJ0 ONPEJEIUTh, HATMBAIOT B LIMIMHIP. ApEOMeTp MOrpyXaTh B

KHJIKOCTb CJIeIyeT OCTOPOXKHO, HE BBIITyCKasl €ro U3 pyK A0 TeX M0p, I0Ka HEe CTAHET OYEBHJIHBIM, YTO OH
miaBaeT. Toraa apeoMeTp OCTOPOKHO OTIIYCKAalOT, M apeOMETp INPUHUMAET HYKHOE IIOJIOKEHHE.
ApeoMeTp I0JKEH HaXOAWUTHCA B LIEHTPE ILWJIMHAPA, HU B KOEM ClIlydae HE KacaThCsl CTCHOK LIWJIMHIpA
WK ObITh K HUM OYEHb OJM3KO, T.K. MOJIOXKEHHE apeoMeTpa B LWIMHIApPE OTPAKaeTcsl Ha TOYHOCTH
noka3aHuid. ToYHO Tak e COBEPILIEHHO He JIOIMYCTUMO, YTOObI apeoMeTp Kacajcs JHa LUIMHIPA.
Otyer NpUBOAAT MO JEJIEHUSAM IIKajabl apeoMeTrpa. /[leneHue, MpPOTUB KOTOPOIO YCTAHABIMBAETCS
BEPXHHI MEHHMCK (B cilydae OKpAlICHHBIX PAaCTBOPOB) WJIM HIDKHUN MEHHMCK JKMJIKOCTH (B cCllydae
HEOKpAILIEHHBIX PAacTBOPOB) XapaKTepU3yeT BeJWuMHy IuIoTHOCTU. llocne ompenenenus apeometp
0OMBIBAIOT BOJIOW, BBITUPAIOT M YOHPAIOT CIIEHUAIBHBIA (QYTIISAp WU B SIIUK.



Ecnu onpenensroT OTHOCHUTENBHYIO IUIOTHOCTh UJKOCTH HE PACTBOPUMOM B BOJE, TO apeOMETP
O0OMBIBAIOT KaKUM-HHOYIb PacCTBOpPHUTEIEM. ApeoMeTp TpeOyeT OCTPOKHOIO OOpalleHHs, TaK KakK ero
JIETKO Pa3OuTh.

dopma npeacTaBJIeHUs Pe3yJIbTaTa: OTYCT O MPOJICIIAHHON PabOTE, BHIBO/IBI.

Kpurepuu onenkn:

3a Ka)Iplil MPaBWJIbHBIN OTBET — 1 Gas.
3a HenpaBUIbHBIN 0TBET — 0 OaUIOB.



Tema 2.3. Kuciopoagocoaep:kamye oprannyeckue BeluecTsa

JlaboparopHoe 3ausitue Ne 4
Onpenenenue cpea pacTBOPOB PA3JIMYHBIX KJIACCOB BEIIECTB ¢ MOMOIIBI) Pa3INYHBIX
HHIUKATOPOB.

Heas padorwi: omnpenenenre pH pacTBOPOB KHCIOT, OCHOBAaHWUW M COJIEH PA3IMYHBIMHU METOJAMU
(pacTBOpBl WHAMKATOPOB, YHUBEpPCAIbHAs WHIMKATOpHAs Oymara), H3y4eHHE HEKOTOPHIX CBOMCTB
BOJHBIX PacTBOPOB COJICH, CBSA3aHHBIX C MPOIECCOM THAPOJIN3A, ONPEACTUTh, OT KaKMX (aKTOPOB M Kak
3aBUCHT INIyOMHA TUIPOJIU3a.

Boinosnus padorty, Bel Oyaere:
YMETb:
— Onmnpenensats pH pacTBopoB;
— Omnpenenenne pH pacTBopa npu MoMoIIH YHUBEPCATHLHON HMHAUKATOPHON Oymaru;
— Omnpenensats Peakiuio cpebl pacTBOPOB Pa3IuYHBIX CPETHUX COJIEH ;
— OnwuceiBaTh CIIy4au MOJHOTO THAPOJIN3A.

MarepuanbHoe o0ecrieyeHme:

Croner mabopaTopHble, HAJACTaBKH JJIsl CTOJIa, TeMaTUYeCKue Truiakatel u TaOmuiel, [llkader mis
nocynsl U o6opynoBanus; [lkad mist xpaneHuss xXumudeckux peaktuBoB, (450%900*2100 mm.); [lxadsr
cyummiibHble; unuer turenshsle; [kad BBITSXKHOM C MOWKOMN; peakTUBHBIN IITaTUB C HabOpPOM
peaKTUBOB (1LET0YH, KUCIOTHI, COJI), MPOOUPKH, MUIIETKH.

3ananmue:
6. BcrmioMHUTH MTpaBuiia IO TEXHUKE 0€30MMaCHOCTH TIPH MPOBEICHNUN Ja00paTOPHBIX PadoT.
7.1IpounTtaTh MTHCTPYKIIMIO 11O TPOBEICHHUIO OTIBITOB.
8. IIpurotoBUTH HEOOXOAUMYIO XUMUYECKYIO IOCYTy U 000pYAOBaHHE ISl TPOBEICHUS OIBITOB.
9.1IpoBecTH OMBITHI.
10. OpopmuTh 1a60paTOPHYIO PadOTY.
Xox padoThI:

OcHogeHble nonamuA: NIOHHOE MPOU3BEICHUE BOIbI, BOJOPOAHBIN MOKa3aTesab cpesl pH, rugponus.
PeakTuBbi:
1. 0,1 H. pacTBOp cosstHOM KucinoTel HCI;
2. 0,1 H. pacTtBOp TuApokcuaa Hatpus NaOH;
3. 6ydepnsie pactBopsl ¢ pH 5,0 u 8,0;
4. xnopun kanus KCI kpucraminueckuid;
5.cynsdat amomunus Al2(SO4)3 kpucraminyeckuit;
6.cunukat Hatpust Na2Si03 kpucTalInYecKuit;
7. auerar Hatpusi CH3COONa kpucTamIn4ecKuii;
8. arrerat ammonnsi CH3COONH4 kpucTamuin4eckuid;
9. 0,5 M pactBop kap6oHnata Hatpust Na2CO3;
10. 0,5 M pactBop cynbdara amomunus Al2(SO4)3;
11. pactBops! peHONTANIENHA, TAKMYCa, METUIIOBOTO OPAHKEBOTO, METUIIOBOTO KPACHOTO;
12.yHuBepcalibHas HHIUKATOpHAs Oymara.
BcnomorareabHoe 000py/ioBaHue:
1. mpobupky;
2. CTeKJIsIHHAs MajoyKa.
OmnbiT Nel. BuzyaiabHo-ko1opumMerpudeckuii Mmetoa onpeneaedus pH pacrsopa.



https://pandia.ru/text/category/vodorod/
https://pandia.ru/text/category/bufer/
https://pandia.ru/text/category/alyuminij/

CyiiecTByIOT pas3inyHble MeToAabl omnpexaeneHuss pH pactBopoB. OgHMM M3 METOOB SIBISIETCA
KOJIOPUMETPUYECKUI METOJ, OCHOBAHHBIM Ha IPUMEHEHUU PEAreHTOB, KOTOPbIE MU3MEHSIOT OKPacKy B
3aBUCHUMOCTH OT KOHIIEHTPAlMM MOHOB BOJOpoJa. Takue peareHThl Ha3blBalOT KHUCIOTHO-OCHOBHBIMU
uHaukaropamMu. OHU  TPEACTaBISIOT c000i cinaOble OpraHMYecKue KHUCIOTHI HMIJIM OCHOBaHUS,
HEJMCCOLMMPOBAHHBIE MOJIEKYJIbl U HOHBI KOTOPBIX UMEIOT Pa3HYIO0 OKPACKY NP Pa3IMYHbIX 3HAUEHUSX
pH. MuTepBan pH, B KOTOPOM MHIMKATOpP MEHSET CBOXO OKpACKy, Ha3bIBalOT MHTepBaoM pH mepexona
OKpPAaCKH MHJIMKATOPA.

Hanpumep, paBHOBecHsI HOHU3AIMH JakMyca U (eHOIPTaIeHHA B PACTBOPAX MOTYT OBITH MPEICTABIICHBI
CIIEYIOIIUMHU CXEMAMU:

a) JIaKMyC:

0) dbenondraneun:

PaBHOBecue nucconnanuy HHIMKATOPa MOKET CMELIaThCsl O ICHCTBUEM KUCIOT MJIM OCHOBAHUMN
BJIEBO WJIM BIIPABO COOTBETCTBEHHO. Tak, B pacTBOpe Jlakmyca B uHTepBayie 3naueHuit pH ot 0 o 5,0 (m0
WHTEpBaJla Mepexosa) B pacTBope OyAeT MNpeBalupoBaThb NPOTOHHPOBAHHAs (QOPM HHAMKATOpA, U
pacTBOp okpacutcst B KpacHbIi 1BeT. [Ipu pH > 8,0 (3a unTEepBaioMm mnepexojsia) B pacTBOpe B OOJIbIIEM
KOJIMYECTBE MPUCYTCTBYIOT JENPOTOHUPOBAHHBIE YAaCTHUIIBI HWHIUKATOpa U PacTBOP HMEET CHUHIOIO
OoKpacky. B uHTepBane mepexoja UM NPOTOHUPOBAHHAs, W JENPOTOHUPOBAHHAs (POPMBI HHIUKATOPA
MIPUCYTCTBYIOT B COM3MEPUMBIX KOJMYECTBAX, [TOATOMY PAcTBOpP MMEET MPOMEKYTOUHYIO OKpPAacKy, TO
ecTb (¢uoseroByro. ComocTaBisis IEMCTBHE HCCIEAYEMOTO pPacTBOpAa Ha pPa3IMYHble WHIUKATOPHI
HeTpyaHO onpenenuTs pH uccneayemoro pacteopa (cm. Tadm. 1).

Tabauna 1. UaTepBaJibl IEepexoia OKPACKH HEKOTOPBIX KMCJIO0THO-OCHOBHBIX HHIMKATOPOB

Oxkpacka 110 Okpacka B Oxpacka 3a
NurepBan pH P A P P
WNupukaTtop WHTEpBaJIa WHTEpBaJe HHTEPBAIOM
Tepexo/1a OKPacKu
repexo/ia nepexoja nepexojia
METHJIOBBII o o o
. 3,144 KpacHBII OpPAaHKEBBIN OPaHKEBO-XKEITHIN
OpPaHKEBBIN
METHJIOBBII . o o
Ny 4.4 -6,2 KpaCHBII OpaHXeBbIN JKEIITHIN
KpaCHBIN
JTAaKMYC 5,0-8,0 KpacHBII (broneToBHIN CHHUM
(dhenondranens 8,0-9,8 O€ECLIBETHBINA 0JIeTHO-PO30BBIT MaJIMHOBBII

Jyig mpoBeieHus SKCIIEPUMEHTA MOJIY4YUTe y MpernoiaBarens ucciaeayeMblid pactBop. Bosbmure 4
npoOupku. [TomecTute B KaXKayro NpoOUpPKY 0JMHAKOBOE KOJINYecTBO (2-3 cM3) pacTBopa U 100aBbTE MO
KaIljie pacTBOPbI UIMEIOIIUXCS HHANKATOPOB. OTMEThTE LIBET pacTBOpa B KaxJI0M mpoOupke. Pe3ynbrarhl
uccienoBanuii opopmute B Buje Tabiuibl. Ha ocHOBaHMYM MOTYYEHHBIX JaHHBIX ONPEAeINTe 3HaUCHUE
pH BbImanHoro pactBopa.

Tabauna 2. PesyabraTsl ucciaenosanus pH pacrsopos

Okpacka ITopsok pH uccnenyemoro
WNunukarop HCCIIE1yEMOTO BennuuHbl pH pacTBopa
pacTBOpa pacTBopa

MetunoBeiit
OpPaHKEBbIN
Metunosslii
KpacCHBIN
Jlakmyc
denonranent

OmnbiT Ne2. Onpenenenne pH pacTBopa npu noMomu yHUBepCcaJdbHOM HHIHUKATOPHOMI
Oymarm.




pH uccnenyemoro pactBopa MOXHO ONPEAETUTH HE TOJIBKO € IOMOIIBIO MHAWKATOPA, HO U C IIOMOILbIO
MHIMKATOPHOW OyMarw, Hampumep, JakMycoBoil. JlakmycoBast Oymara mpenctaBisieT co0oil HOJOCKY
¢GwibTpoBaNbHOM  Oymaru, MPONMUTAHHOM  PAacTBOPOM  JIAKMYCa, KOTOPBIM  IpeaBapUTENbHO
MOAKPAITUBAIOT JOOABIECHNEM OYEHb MAJIOTO KOJMYECTBA KHCIOTHI (“KpacHas JJakMycoBast Oymara’) win
menoun (“cuHsist JlakMmycoBasi Oymara”). Ecium npM HaHeCEeHMHM CTEKJISHHOM NaJlloYKOW Ha CHHIOKO
JAKMYCOBYIO OyMary KarIu MCCIeyeMOTO pacTBOpa OHA KpacHEeT, TO peakius pacTtBopa kucmas pH. 5.
[TocuHeHue kpacHOM JaKMyCcOBOM OymMaru oT Kaluld MCCIEAYEeMOTO pacTBOpa MOKA3bIBAET, YTO OH UMEET
menounyto peakuuto pH 8. Ilpumenenne Oymaru TpeOyeT MEHbIIEH 3aTpaThl pacTBOPA, OJTHAKO OKPACKH
MOJTy4aTcsi MEHee SPKUMHU M, KPOME TOTO, HECKOJBKO H3MEHSTCS B CBSI3U C aacopOmmen Oymaroii
PacTBOPEHHBIX BEIIECTB. Y T0OHEE MOJIb30BaTHCA TaK HA3bIBAEMBIMU ‘‘YHHUBEPCAIbHBIMU UHAUKATOPAMHU,
9TO CMECH OTJENbHbIX HHAMKATOPOB, WM3MEHSIONIME OKpacky B HupokoM wuHTepBasie pH. Taxke
HCHOJIb3YIOT HMHAWKATOPHYIO OyMmary, NpPONUTAHHYI0 pPacTBOPOM YHUBEPCAJIbHOIO HHAMKATOpPA U
BbICylieHHYl0. K mauyke Oymarum mnpuiaraeTcsi LBETHasl IIKaja, IOKa3bIBAOIIAs, KAKHE OKpPACKH
MpUHUMAET Oymara MpH pa3In4HbIX BenuunHax pH.

JInst mpoBeieHHs ONbITa CTEKJITHHOM NMAJOYKO HAHECUTE Ha TOJIOCKY YHUBEPCAIbHOU
WHJIUKAaTOpHOM Oymaru 1-2 xaru uccienyemoro pactsopa. Cpasy ke CpaBHUTE OKPACKY ChIPOil Oymaru
¢ 1iBeTHOM 1mikasoi. CuenaiiTe BbIBOJ 0 3HaueHuu pH ucciemyemMoro pactBopa. YKaXuTe peakiiuio ero
Cpe/bl U BBIUMCINTE KOHIEHTPALMIO HOHOB BOAOPO/IA.

OnpiT Ne3. Peakuusi cpebl paCTBOPOB PAa3JIMYHBIX CPeIHUX COJIEH.

[IpakTiKa MOKa3bIBAET, YTO HE TOJILKO PAcTBOPHI KUCJIOT U OCHOBAHMM, HO U COJIEH MOTYT HMETh
LIEJIOYHYIO WJIM KHCITYIO PEaKIuio, IPUUMHOM Yero sBJseTCs MpoLece THIPOIU3a.

OO0meHHOe B3auMMoOJEHCTBHE HMOHOB COJIM BOJIOH, B pe3yjbTaTe KOTOPOro 00pa3ylTcsi CJaldbli
3JIEKTPOJIUT U MPOUCXOAUT CMellleHHe PABHOBECHS JUCCOHALIMU BO/Ibl, HA3bIBaeTCS TUAPOJIN30M.
[Ipouecc ruaponnza, OMpeNeNsAIOIIMNACA B TNEPBYIO OYEpeab MNPUPOJION COJIM, MPEUMYIIECTBEHHO
MPOTEKAET MO UOHY CJIa00TO IEKTPOIUTA:

1. Conu cHUIBPHOTO OCHOBAHUSA M CUJIBHOM KHCIOTBHI MPHU PACTBOPEHHWH B BOJE HE THIAPOJU3YIOTCS, U
PacTBOP COJIM UMEET HEUTPAIBHYIO PEAKIIHIO;

2. Conu CUJIBHOTO OCHOBaHHUA U €1a00# KUCIOTHI MOABEPratOTCS THUAPOIN3Y MO aHHOHY, PacTBOP COJIU
HMMEET IIEJIOYHYIO PEAKIIUIO;

3. 'maponu3 conu ci1aboro OCHOBAHUS U CHIIBHON KHUCIOTHI OYAET MpOTeKaTh MO0 KaTHOHY, pacTBOP COJIU
HMMeEET KUCIIYIO PEaKIHIO;

4. Tunponu3 coiu, oOpa3oBaHHON CIAOBIMU OCHOBAaHMEM M KHCIOTOM MPOTEKAET OJHOBPEMEHHO U I10
KaTHOHY, U 10 aHUOHY, PEaKIUs CPe/bl B PaCTBOPAX MOJIOOHBIX COJIEH 3aBUCUT OT OTHOCHUTENIbHOM CHIIbI
KHUCJIOTBI 1 OCHOBAHHSI.

Peakuuu ruaposmsa, kak mnpaBuio, oOpatuMbl. HeoOpaTumo THApOIN3YIOTCS TOJBKO TE COJH,
MPOJYKTBl THAPOJU3a KOTOPBIX YXOISIT M3 pacTBOpa B BHJAE HEPACTBOPUMBIX WJIH Ta3000pa3HBIX
MPOJIYKTOB. Tako#l THII THAPOSIN3a XapaKTEpeH i cojiei, 00pa3oBaHHBIX cI1a0bIM OCHOBAaHUEM U cllaboit
kucnotoil. Ilpu pacTBopeHuu B BOJE Takux cojieil oOpa3yroTcss MalOJAMCCOIMUPYIOUIUE KUCIOTa U
OCHOBaHHE.

B mects mpoOupok HameiiTe HeWTpalbHbIN pacTBopa jakmyca. OnHy U3 MpoOUPOK OCTaBbTE B
KayecTBE KOHTPOJIbHOH, a B OCTallbHbIE J100aBbTE MO OJHOMY MHKPOIINATENO0 COJICH: B MEPBYID —
arierara Hatpusit CH3COONa, Bo BrOpyto — cynbdara amomunus Al2(SO4)3, B TpeTbio — CHIIMKATa
natpust Na2Si03, B yetBeptyto — anerara amMonust CH3COONH4, B naTyro — xyiopua Kaiusl.

Kakoii peakiuu cpezipl CieyeT OKHJaTh B paCTBOPAX yKa3aHHBIX CPEIHUX COJIEH?

Pa3zmMermaiite pacTBOp B Kaxaod mnpoOupke oTienbHOW nanoukoil. Kak m3MeHummnace okpacka
pacTBopa JlakMyca Ipu JAo0aBineHMM Kaxaod conu? Kakas peakuus cpeisl XapaKTepHU3yeTcs
MOJYYUBLIMMCS LIBETOM JIakMmyca?

[ToBTOpPHUTE OMBIT, UCHOJB3YSl BMECTO KpHUCTAIMUecKux coyied ux 0,1 H. pacTBOphI, a pacTBOp
JaKMyca 3aMEHUTE YHUBEPCAJIbHOM WHAMKATOPHON OymMaroi.

Pesynbrarel HabMrOACHUI 0(OPMUTE B BUAE TAOIHUIIBI.



Tabuamna 3. PesynabTaTsl ncciienoBanus pH pacTBopoB HEKOTOPBIX CpeIHHX coJleil ¢
HCII0JIb30BAHMEM PACTBOPA JIAKMYCA.

onsIoK Okpacka
No 11/t dopmyia Okpacka Hp s 5 yHUBepcainbHo# | pH
B COJH JaKMyca p WHIUKATOPHOU | pacTBOpa
pacTBope
Oymaru

oxxuaemas | gpaxruyeckas

B pesynprare kKakoro mporecca MOTJIM TMOSBUThCS M30bITouHbIe MOHBI H+ mmm OH— B BOJHBIX
pacTBOpax CpeAHHUX COJICH?

HanumuTe B MOJIEKYJISIPHOM M HOHHOM BHJI€ YPaBHEHHS THJIIPOJIH3a COOTBETCTBYIOIIUX coJiei. B
cllyyae CTYNEHYaTOrO THUAPOJN3a HANMIIUTE YPaBHEHWE PEAKIMU JIUIIb JUIS TIEPBOW CTYNEHH, TaK Kak
MPAaKTUYECKH TPU JAHHOW KOHIEHTpAIMHA PacTBOpA IMOCIEAYIONIUE CTYNEHH THUAPOJU3a IMPOTEKAIOT
oueHb ciabo. ChopmynupyiiTe onpeaeneHrne mporecca rupoin3a U cenainTe oOInid BBIBOI O PEAKIIHHI
BOJHBIX PACTBOPOB COJIeH, 00pa30BaHHBIX:

a). CHUIbHBIM OCHOBAHUEM U CUJIbHOM KHCIIOTOM
0). CHJIBHBIM OCHOBaHHMEM U €1a00# KUCIIOTOM;
B). CJ1a0BIM OCHOBaHUEM U CHIIBHOM KHCIIOTOM;
r). ciabbIM OCHOBAHHEM U CJIa00N KUCIOTOMA.
OnbiT Ne 4. OcoOble cirydyau MOJTHOr0 THAPOJIN3A.

B nBe mpoOupku BHecuTe Mo 6-8 Kamenb pacTBopa TpUXJIOpUIA alloMUHUS. B oaHy mpoOupky
no0aBbTe TaKOHW ke 00beM pacTBOpa cyibpaTa aMMOHHUS, B JIPYTYl0 — pacTBOp KapOoHaTa HaTpHsL.
HabGnrogaiite B 00enx mpoOupkax BbIMIaJIEHHE OCAJKa THAPOKCHA ATIOMUHHUS, COMPOBOXKIAIOIIECECS B
MEPBOM CIIy4ae Ta3000pa3HOro CepoBOAOpOAa (OTMEThTE 3amax), B IPYroM — MY3bIPHKOB JIHOKCHIA
yriaepoja.

Hanumure monekynspHble M HMOHHBbIE ypaBHEHUs peakuuil. [louemy B JaHHBIX peakiusix He
oOpa3yrotcs cyiabhua u kapOoHaT anmtomunus? [louemy xJopua aqrOMUHUS [OIBEPraeTcs CTYIeHYaTOMY
TUAPOIIU3Y, a CyAb(GUI aTIOMUHUS — TIOJTHOMY?

dopma npeaocTaBIeHNs pe3yabTaTa

OTtyeT o0 mpoieaHHOW paboTe, ypaBHCHHE PEaKIMM B MOJEKYJISIPHOW U MOHHOU (hopMax, BBIBOIBI
Ha KaXKJIbIH OIIBIT, BBIBOJI 1O BCEH 1abopaTopHO padorTe.

KpuTtepuu oueHKH: OlleHKa MHIUBUIYaTbHBIX 00pa30BaTENbHBIX NOCTHKEHUH MO pe3ylibTaTaM
TEKYILIEr0 KOHTPOJISI yYCIIEBAaEMOCTH W IMPOMEXYTOUHOM aTTeCTallMd MPOU3BOAUTCS B COOTBETCTBUU C
YHUBEPCAIBHON IIKAJIOM:

[Ipouent KayecTBeHHast ~ oneHKa  MHAWBHIYaJbHBIX

PE3yIbTaTUBHOCTH | 00Opa30BaTENIbHBIX JOCTHKEHUN
(TIpaBUIIBHBIX
OTBETOB)
Oat (0OTMETKA) BepOAIbHBIN aHAJIOT

90 + 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YI0BJIETBOPUTEIBHO
Mmenee 70 2 HE YJIOBJIETBOPUTEIHHO




Tema 2.4 AMUHBI. AMHUHOKHCJIOTEI. beJkn

JlaGopaTopHoe 3ansiTue Ne 5
«O0OHapy:KeHHe OPraHUYeCKHX BellecTB crenn(puiecKkuMu peakuusaMm).

Lean padoTbI:

1. HayuuTbcs MPOBOANUTH HECIIOKHBIE PEAKIIMU TI0 OOHAPYKEHHUIO OeJKa B 00bEKTax;

2. Hay4nThcsi ONpenensiTh MO MOSBICHHIO COOTBETCTBYIOIIETO OKpAIIMBAaHUS pa3inyus Oenka B
00BeKTax
Boinosnus padorty, Bl Oyaere:

YMETb:

— IIpoBoauTh HECTIOKHBIE PEAKIIUH 110 OOHAPYKEHUIO OeNKa B 00BEKTaX;
— Hayuutbcst omnpenensats Mo MOSBICHUIO COOTBETCTBYIOLIEIO OKpAIIMBaHMs HaJIW4Yue Oeika B
00BEKTaX;

MarepuajbHoe obecnieyeHue:
Crounbl 1abopaTopHbI€, HAICTABKU JUISI CTOJIA, TEMAaTUYECKUE TUIakaThl ¥ Tabnuipbl, lkadel 115 nocynsl u
obopynoBanus; Illkad pans XpaHeHMsT XUMHUYECKMX peakTuBoB, (450%900*2100 wmwm.); Hlxadsr
cyumiibHble; [1lunis! TurensHbie; [kad BHITSXKHOM ¢ MOWKON

- PEaKTUBHBIN IITATHB;

- MpoOUpPKH;

- HarpeBaTeIbHbIN IEMEHT;

- pacTBOPHI OeNKa;

PacTBOpBI rHapOKCHIa HATPUS WK Kaius, cylbdara Meau (Coiau TSKEIbIX METaIoB (Harpumep,
CBUHIIA);

- KOHIIGHTPUPOBaHHAas a30THAasl KUCIIOTA;

- TUCTUJUTMPOBaHHAas BOJA.

3ananmue:
1. BcnoMHUTH TIpaBujia MO0 TEXHUKE 0€3011aCHOCTH TIPH MPOBEICHUN J1a00PaTOPHBIX padoT.
2.1IpounTtaTh MHCTPYKIIMIO 11O TPOBEICHUIO OTIBITOB.
3.IIpurotoBUTH HEOOXOAUMYIO XUMUYECKYIO MIOCYLY U 000pYIOBaHHE JUIsl IPOBEICHUS OTIBITOB.
4.TIpoBecCTH OTIBITHI.
5. OdopmuTs 1a00PATOPHYIO padOTYy.

IMopsinok BbINOJIHEHHSI PA0OTHI:

1. 3yunTte nops10K BHIIIOJIHEHUS OMBITOB
2. CocTaBbTe ypaBHEHUS PEAKIIUN K KAXJIOMY OMbITY.
3. CaenaiiTe BBIBOJIBI 11O paboTe

Xoxa padoThI:
I[{BeTHBIE peakunu 0€eJIKOB
B tpu npobupku HaneliTe o 0,5 M1 pacTBOpa SMYHOTO OeJKa.

OmnbiT Nel. O0HapyxeHHe NeNTHAHBIX CBsA3eH (0uypeToBasi peakuus)
B nepByto npobupky Hazeiite no Heckosbko kKanens menouyn (KOH nian NaOH) u pactBopa
CuSO,. HabmromaliTe nosiBiieHne KpacHO-(hHOJIETOBOTO OKPAIIMBAHHUS.

OnbiT Ne2. O6HapyxkeHHe 0€H30JIbHBIX KOJIel (KCAHTONPOTEHHOBAS PeaKIus)
Bo BTOpY10 MpoOupKy /10;16aBbTE€ HECKOJIBKO Karenb KOHIIEHTPUPOBaHHON a30THON KuciaoTel HNO3
(OcropoxkHo!). HabGnronaiiTe nosiBieHue SpKko-KeJlToro 0caka, 10Ka3blBalOLIero Haluyle 6EH301bHOTO
KOJIblIa B MOJIEKYJIE OenKa.

OnbiT Ne3. O0HapykeHHe cepbl B MOJIEKYJIaX 0esIKa (CyaIb(ruipuibHas peaKkinms)



1. B tpeThio mpoOupKy 100aBbTE HECKOJIBKO Karenb pacTBopa anerara ceunia (11)- (CH3COO),Pb
u 1mesoun, HarpeiTe. HaOnronaiite Beinagenue yepHoro ocazaka PbS. Jloka3siBarolero Hajiu4umue cepol B
MOJIEKYJIe Oerka.

2. Crenaiite 3aKJIFOUEHHUE O PEAKIUIX OOHApYKEHHS OeKka B 00bEKTax.

®dopma npecTaBiIeHUs pe3yabTara:

Otuer 0 mpoaenaHHoil paboTe, ypaBHEHHE PEaKMu B MOJIEKYISIPHOW U HOHHOH (popMax, BHIBOJIBI
Ha Ka)/IbI{ OIBIT, BEIBOJI IO Beel 1abopaTtopHOit padoTe.

Kpurepun ouneHKH: OlICHKa MHJMBUIYyaJIbHBIX 00pa30BaTENIbHBIX JOCTHXKEHUH IO pe3ysibTaTam
TCKYLIECTO KOHTPOJIA YCIICBACMOCTU U HpOMe)KYTOLIHOﬁ aTTeCTallii NPOU3BOJUTCA B COOTBETCTBUHU C
YHUBEPCAIbHOM IIKAJION:

[poueHT KavecTBeHHass ~ OICHKa  WHAWBUAYaTbHBIX

PE3yJIbTATUBHOCTH | 00pa30BaTEIbHBIX JIOCTHKESHUN
(TIpaBUIIBHBIX
OTBETOB)
Oas (0OTMETKA) BepOAIHHBIN aHAJIOT

90 +100 B OTJINYHO
80 + 89 4 XOpOIIIO
70 +79 3 YJIOBJIETBOPUTEIHLHO
MmeHee 70 2 HE Y/IOBJIETBOPUTEILHO




Tema 2.4 AMUHBI. AMHUHOKHCJIOTEI. beJkn

JlaGopaTopHoe 3ansiTue Ne 6
«O0Hapy:KeHHe OPraHUYeCKHX BellecTB crieu(puUecKUMH peaKusIMu».

Lean padoThl: HAYYNUTHCA OOHAPYKMBATH OPraHUYecKHe BellecTBa
Boinosnus padorty, Bl Oyaere:

— IIPOBOJIUTH HECJIOKHBIE PEAKIIMU TT0 0OHAPYKEHUIO TITIOKO3BI (AIbACTU/IOB), KpaxMala 00beKTax;
— COCTaBJISITh CXEMbI IIPEBPAIICHHUI BEIIECTB PA3IMYHBIX KJIACCOB.

MaTepHaJ’IbHOC odecmeyeHue:

Crounbl TabopaTopHbI€, HA/ICTABKU JUISI CTOJIA, TEMAaTUYECKUE TUIakaThl U Tabnuibl, kadel 115 nocynsl u
obopynoBanus; Illkad nans XpaHeHHsT XUMHUYECKMX peakTuBoB, (450%900*2100 wmwm.); Hlxadsr
cymmibHble; [1lunis! TurensHbie; [kad BHITAXKHON ¢ MOMKOM.

PeakTuBHBIH MITaTHUB, NPOOUPKH, NHUMIETKH, HArpeBaTEIbHBIA AJIEMEHT, PACTBOPHI TIJIIOKO3BI,
caxapo3sbl, Kpaxmalla, pacTBOpbI THUIPOKCHIA HATpHsl WK Kanus, cynbdara meau (1), Hutpara cepebpa,
aMMuaka, u0J1a, TUCTIIIIMPOBaHHAs BOJIA.

3aganue:
OO6HapyxeHue TIIFOKO3bI, CaXapo3bl, Kpaxmasa

Iopsinok BbIMOJTHEHHSI pa0OThI:

1 Cucremaruzupyiite U 0000ImMTE 3HAHUS IO TEME, MOBTOPUB HW3YYCHHBIM Ha JICKIIMOHHOM
3aHSITUU MaTepual.

2 BBITIOJIHUTE TPAKTHYECKYIO YacTh PabOTHI.

3 IIpoBeauTe pacyer.

4 ChopmynupyiiTe 00IIHE BBIBOIBI O MPOACTAHHON paboTe.

Xox padoThI:

Onvim Ne 1. Obnapyoicenue entoko3ol
740,
(anvoeauonoii epynnet —C N H
ITopsiiok BHINOJIHEHHUS ONBITA

1. B TiaTensHO BBIMBITYIO TpoOHpKY HanelTe 0,5 Ml pacTBopa HUTpaTa cepedpa.
2. lo6aBbTe B Hee pa30aBiICHHBINH PacTBOP aMMHUaka JI0 pacTBOpeHus obpa3zyromierocs ocanka Ag,0.
3. 3arem n106aBbTE B MIPOOUPKY pacTBOpa (opMalbAerujia, alleTalbIeruaa WIH IIIIOKO3bl U OCTOPOXKHO
Harpemre.
4. Habmonaiite oOpa3zoBaHue «cepeOpsIHOIO 3epKaliay Ha CTEHKaX MPOOUpPKHU.
5. CocraBbTe cXeMy IpeBpalleHHs.
6. Bo Bropyro npobupky Haneiite 0,5 mi cynbdara meau (1) — CuSOs.
7. Ho6aBbTre pactBopa menoun KOH nnmu NaOH no oGpa3oBanus romy6oro ocajxa.
8. 3aTem HaneliTe pacTBOp (hopMalibIeruia, aleTaabAeriia Win IIFK03bl, HarpenTe.
9. Habmonaiite obpa3zoBanue kpacHoro ocanaka okcuaa meau (1) Cu,O.
10. CocTaBbTE CXEMY NPEBPAILECHUN.



Onvim Ne2. Ceoticmea caxapo3bl
IMopsiIoK BBINOJIHEHUSI ONIBITA
1. B mpobupky Haneiire 3—4 karau pactBopa cyibdara meau (11) — CuSOs..
2. lo6aBbte pactopa menoun KOH nnn NaOH no o6pazoBanus roiay6oro ocajaka.
3. o6aBbTe B poOHUPKY 3 MII pacTBOpa caxapo3bl U CMeCh B30OJITalTE.
4. Ilpu BCTpsAXMBAHUM HAOIIOIANTE pacTBOPEHHE roiryooro ocaaka rugpokcuaa meau (1) u odbpazoanue
cuHero pactBopa caxapara meau (I1).
5. Caenaiite BBIBOJ O CBOMCTBAaX Caxapo3bl.

Onvim Ne3. Obuapyscenue Kpaxmana
IMopsiioK BBINOJIHEHNS ONBITA
1. B npoOupky Haneiite 0,5 M1 pacTBopa Kpaxmaina (KpaxMajJbHOTO KJelcTepa).
2. JloGaBbTE K HEMY HECKOJIBKO Karellb CIIMPTOBOTO PacTBOpa HOJA.
3. HabGmronaiite 00pa3oBaHe CHHETO OKpAlIMBaHUSL.
4. Harpetite mpoOupKy 1 HaOII0aliTe NCYE3HOBEHUE OKPACKH.
5. IMocne oxyakaeHus: COACPKUMOTO BHOBb HAOJIOJaliTE TTOSBJIICHUE CUHEW OKPACKH.

®dopma npeacTaBiieHHsi pe3yJbTaTa: OTYET O MPOJICIAHHON PaboTe, BHIBOIBI.

Kpurtepun ouenku:

3a KapIii MpaBWJIBHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN 0TBET — 0 6aUIOB.



4.3. Kostongubie CHCTEMBI

JlaGopaTopHoe 3ansitue Ne 7
IosyyeHue KOJIOMIHBIX PACTBOPOB: 3011 KaHU(OJIU, MAPraHa JHOKCHAA, JKeJie3a
THAPOKCH/IA

He.]'lb paﬁoTbI: HAay4YUTBCA IOJY4YaTb KOJUIOMAHBIC PaCTBOPLI; MPOBOJUTL HUX KOAryJsinuro H
3a10uTYy, Ha6JHOIIaTI) SABJICHUC PACCCAHMNA CBE€TA KOJUIOMJIHBIMHA paCTBOpaMHu.

Boinosnus padorty, Bl Oyaere:

yMmemy:

— TI0JIy4aTh KOJUIOUIHBIE PACTBOPHI;

— IPOBOJAUTH UX KOArysIuio U 3al0UTYy,

— IO UHTCHCUBHOCTH PACCEAHHOI'O CBECTA CPaBHHUBATDH KOJIJIOMAHBIC PACTBOPHLI B 3aBUCUMOCTHU OT UX
KOHICHTpalHuH.

MarepuajibHoe obecnieyeHue:
Crounbl TabopaTopHbIe, HAJICTABKU JUISI CTOJIA, TEMAaTUYECKUE TUIakaThl ¥ Tabnuipl, lkadel 115 nocynsl u
obopynoBanus; Illkad pans XxpaHeHHsT XUMHUYECKMX peakTuBoB, (450%900*2100 wmwm.); Hlxadsr
cymunbHble; [{umnmpr Turensaeie; [kad BBHITSKHON ¢ MOWKOM.

[Tepuoanueckas cuctema xumuieckux snementoB JI.1. Menneneesa, Tabnuiia paCTBOPUMOCTH.

O6opynoBaHWE M DPEAKTHBBI: JJIEKTPOILIUTKA, BOJAsHAas OaHs, MPOOMPKH, PEaKTUBHBINA MITATHB,
CTaKaHYWK, TUCTUUTUpOBaHHas Bojaa, 1 % pactBop xmopuaa xenesa (I11) — FeCls; 1M pacrsopa NaCl,
Na;SO4, NazPOs, AlCl3, xommouansrit pactBop ruapokcua xenesa (111) u3 onsita 1; 1%-b1it pacTBOp
xKenatuHa, 1%-blif pacTBOp Kpaxmaiia.

3ananmue:
1 TlomyyeHue KOJIOMIHBIX PACTBOPOB, IPOBEACHNUE UX KOATYIISIINU U 3alUTHI.
2 HabGmronenue siBICHHS pacCesTHUS CBETa (OIMAaJeCIEHIN ) KOJUIOUIHBIMU PaCTBOPAMHU.

Kparkue TeopeTuueckue cBeeHH:
Memoowvl nonyuenus KoaIOUOHbIX pacmeopos (30.eti)

MeTo1pl IOTydeHuUs 3071 IeNITCs Ha JBE TPYIIIbI:

1. Jlucnepeuposanue — npoOiieHHe KPYIMHBIX YacTHI[ A0 KOJUIOMIHOMN
JMCTIEPCHOCTHU:

a) MEXaHU4ecKoe APOOJIeHNE B MEJIbHUIIAX U B CHIEHUATIBHBIX IPOOMIIKAX;

0) npoOieHue moj EeHCTBUEM YIbTpa3ByKa (TUIPO30JM Cephl, rpadura, NOIMMEPOB, OPraHO30JIH
JIETKOTIJIABKUX METAJIIOB);

B) AJIEKTPUYECKOE JUCTIEPIHPOBAHUE ITPU MIOMOIIY BOJIBTOBOM JIyTH;

) YCIOBHO K METOJaM JUCHEPrHpOBaHUS OTHOCUTCS nenmuzayus: J00aBIeHHUE K
CBEXKEMPUTOTOBICHHOMY PBIXJIOMY OCAJIKy JAUCIEPTUPYEMOTO BEIIECTBA IEKTPOJIUTA — CTA0MIM3aTOPa,
MoJ JEHCTBHEM KOTOPOTO YaCTHIIBI OCaJKa OTICNAIOTCA APYT OT JApyra M MEepexosaT BO B3BEUICHHOE
COCTOSTHHE.

2. Konoencayuss — 570 MeTo/ MOJIyuyeHUs 30J1€H YKPYITHEHUEM YaCTHI]
(MoJeKyI1, aTOMOB, HOHOB) JI0 pa3Mepa KOJJIOUAHBIX YaCTHIL:

a) KOHJIEHCaIHsI TapoB (TyMaH, JIbIM);

0) 3ameHa pactBopuTens (Mpu A0OABICHMHM K WCTHHHOMY PAacTBOPY PAaCTBOPUTENS, B KOTOPOM
BEIIIECTBO HE PACTBOPSETCA, MPOUCXOIUT YKPYITHEHHE YacTHI] (arperaTupoBaHue));

B) B pe3yJbTaTe XUMUYECKOH peakiny ¢ 00s13aTeIbHBIMU YCIOBHSMMU:

— 00pa3zoBaHKHe MAJIOPACTBOPUMOTO BEIECTBA;
— Majasi KOHIEHTpalKs pearupyrominx BelecTB;
— HM30BITOK OJTHOTO U3 PEareHTOB B KaUeCTBE CTaOMUIIM3aTOPA.



OO01mue yciaoBus MOTYYCeHUs KOJUIOUIHBIX CHCTEM HE3aBUCUMO OT MMPUMEHSIEMBIX METOIOB:

1) HEpPaCTBOPUMOCTbH BEIIECTBA JAUCIIEPCHOM (a3bl B TUCTICPCUOHHOU CPE/IE;

2) JOCTHKEHHE YaCTUIIAMU KOJJIOMIHOM JUCTIEPCHOCTH;

3) HanMMuue cTabuiIm3aTopa, KOTOPBIM COOOIIAEeT CUCTEME arperaTUBHYIO YCTOHYHBOCTb.

Koazynayusa xonnouonvix pacmeopos — 310 NpoLECC YKPYINHEHUs (CIUNIAHUSA) KOJUIOUIHBIX YaCTHI]
C MOCJEAYIOUIEN MOTEPEN YCTOMYMBOCTH KOJUIOUIHOTO pacTBOPA.

Merto1bl KOaryJaiuu:

1. JloGaBrieHre OSIEKTPOJIMTOB TIPUBOJUT K YMEHBIICHMIO 3apsiia KOJUIOMHOM 4YacTHIlbl, a,
CJIeZIOBATENILHO, K YMEHBIIIEHUIO CUJTbI OTTAIKMBAHUS MEX]Ty HUMH.

MuHuMalibHasi KOHLIEHTpAIUsl 3JEKTPOJIMTa B PACTBOPE, BBI3BIBAIONIAS KOATYJISIMI0O HA3bIBACTCA
nopocom koazynayuu. Koarynupyrolei cnocoOHOCTbIO 00J1a4at0T TOJBKO HOHBI, UMEIOLIUE TOT K€ 3HAK
3apsiga, 4TO W MPOTHBOMOHBI. Koarymupytomas crmocoOHOCTh YMEHBIIACTCSl ¢ YMEHBIIEHUEM 3apsjia
MOHA-KOoarynsaropa.

Hanpumep:
3- 2- -
PO, >SO, >ClI AP > Ca2+ > Na*
KOAryIupyroIas CIIoCOOHOCTE yMEHBIITACTCSE KOaryJaupyoIas cocoOHOCTh YMEHbIIAETCS

CocrosiHHne KOHHOH}IHOﬁ CHUCTEMBI, KOTda 3apsa] KOJUIOMAHBIX YaCTUL CTAHOBUTCSA PABCH HYIIO
HAa3bIBACTCA U303/IEKMPUUECKUM COCMOAHUEM.

2. Koarynﬂumo KOJUIOMAHBIX  pacCTBOPOB MOXXHO BBI3BATH HarpeBaHuEM  HJIA
3aMOpPaKMBAHUEM.
3 . Koarynﬂupm KOJUIOMAHBIX PpaCTBOPOB MOXKET MPOXOJUThH HW II0J BJIUAHUEM

MEXaHUYEeCKUX BO3JICHCTBUIN: TIEpEMEITUBAHMS, IEHTPU(PYTUPOBAHUS U T.11.

Y CTONYMBOCTE KOJUTOUAHBIX PACTBOPOB 00YCIIOBIICHA:

1) HanuuumeM 3apsAA0B OJAMHAKOBOTO 3HAaKa HA KOJUIOMAHBIX YacTUIAX, [O3TOMY OHH
OTTAJIKUBAIOTCS U HE MOTYT YKPYITHUTHCS U CEJMMEHTHPOBATD;

2) HaJTUYMEeM THUAPATHBIX (MJIM COJIbBATHBIX) 000JIOUEK, MPEMATCTBYIONIUX CIUMAHUIO KOJUTOUTHBIX
gacTuIl (00pa3yroTCs, €ClU JUCTIEPCHOHHAS Cpeia UMEEeT MOoJIIpHbIe MoJieKkynbl — HoO, criupT);

3) HaJIMYMeM B KOJUIOMJHBIX PacTBOpaX BBICOKOMOJIEKYJSIPHBIX BEIECTB, KOTOPbIE, aICOPOUPYACH
Ha TIOBEPXHOCTH YAaCTHUIIBI, 00pa3yloT 3aIIUTHBIA CIOH. DTO SBIICHHE TOJIYUYUIJIO HA3BAHHUE KOJLIOUOHOU
3auumol.

Onmuueckue c80Ucmea KONIOUOHBIX PACNEOPO8

[Ipu npoxosx/IeHUU CBETa Yepe3 TUCIIEPCHYIO CUCTEMY MOXKET HaOII0AaThCs:

1) TOTJIOIIEHUE JIyyell onpeAeeHHbIX UTMH BOJH, YTO CBOMCTBEHHO JIFOOBIM CHCTEMaM;

2) OTpakeHHE CBETa MOBEPXHOCTHIO YACTHI, €CIM pa3Mep YacTUIl 3HAUUTEILHO OOJbIE JUIMHBI
BOJIHBI CBeTa (IIPOSBIISETCS B MyTHOCTHU CYCIIEH3H, SMYJIbCHiN);

3) paccessHME CBETOBBIX Jy4eil BO BCEX HANpPAaBICHUSAX HMEET MECTO, €CIH JJIUHA WX BOJIHBI
COM3MEpUMa C BEIMYMHON YaCTHUII, YTO XapaKTEPHO VIS KOJUIOUAHBIX PACTBOPOB.

1 — UCTOYHMK CBETA; 2 — INH3bI;

3 — cocya C KoNnougHbIm

7 pactBopom.
Pucynok 1 — Cxema spdexra Tunmans

[IyTh mpOXOXKAEHUS CBETOBOTO Myyka uepe3 KOJJIOMIHBIM pPacTBOP

BUJIEH Tpu HabmogeHun cOOKy CBETSIIUMCS KOHYCOM (konycom

Turnoans), 9To OBLIO HA3BAHO ONAIECYCHUUCI.

Ilopsinok BbINOJTHEHHS PadOTHI:



1 Cucrematusupyiite u 00600IUTE 3HAHKS TIO TEME, 3aKOHCIIEKTUPOBAB B OTUET IO JIA0OPATOPHOMA
paboTe KpaTKue TEOPETUYECKUE CBEICHHUS.

2 BeInoJHHUTE MPAKTHYECKYIO YacTh PaOOTHI.

3 OrMmeTbTe HAOMIOACHUS, 3aMOIHUTE TabnuIly, chopMyTUpyHTE U 3alUIINTE B OTYET OTBETHI HA
BOIIPOCHI 10 KaKJIOMY OTIBITY.

4 ChopmynupyiiTe oOIIHe BEIBOIBI O TIPOCIAHHONW padoTe.

Xoa paéoThi:
Onvim Ne 1. Ilonyuenue 3015 euopokcuda sxcenesa (111)

HOpﬂ}IOK BbIINNOJTHCHHUA ONIbITA:

1. Bexkunsiture 10 M1 IMCTHIUIMPOBAHHOM BOJIBI B CTakaHYMKe Ha 50 ML

2. He npekpamias HarpeBanus, mpuiedTe mo KamwisiM K 3Tod Bojge 1 ma 1%-ro
pactBopa FeCls.

3. HabGmonalite  0oOpa3oBaHME€  KpacHO-KOPHUYHEBOTO  KOJUIOMAHOTO  pacTBOpa
ruapokcuaa xemnesa (I11).

4, Hanumure ypaBHeHue ruaposnsa conu ximopua xenesa (I11).

o. CocTaBpTe CXeMy CTPOCHHSI MUIIEIUIBI TIOTYYEHHOTO 30JIs, TIOJIB3YSICh AITOPUTMOM
(cwm. IIpakTuueckoe 3anstue Ne 10)

6. Konnounnueiit pactBop oxiaaute, U pasieite B 6 mpoOupok: 4 mpoOUpKH st

OTIBITA 2 ¥ JIBE MPOOUPKH JJIs OTIBITA 3.

Onwvim Ne 2. I[Iposedenue koacynayuu euopoxcuoa sxeenesa (I111)
IIeKMPOTUMamu

IMopsinok BHINOJHEHHS ONBITA:

1.  Cuwras xamwu, npuneite pactBop NaCl k kommonmanomy pactBopy Fe(OH)s B 1-mpobupke

710 00pa30BaHUsI PHDKETO 0CajKa (YHMCIIO Karelb 3aHIIATE B TAOIHILY).

Tort e onbIT mpoenaiTe ¢ APYTUMH 3JIEKTPOIUTAMU, PE3yJbTaThl 3aMUIINTE B TAOIHILY.

3. 3Has 3apal KOJUIOMTHOW 4YacTHUIbl 30J1 (OMBIT 1) yKaKuTe, KaKhe HOHbBI SIBISIIOTCS AJIs
JAHHOTO 30J151 KOAryJIsTHTaMH.

4.  CpaBHHUTE KOAryJlupyOIIyl CIOCOOHOCTh YKa3aHHBIX BBIIIE MOHOB-KOATYISHTOB, 3allUCaB
HX B pAJI 110 BO3PACTAIOIIEH.

5. OObscHUTE, OT YET0, 3aBUCHUT KOATyJIUPYIOIIas ClIOCOOHOCTh HOHOB.

N

Ne Konmounuerit DIIEeKTp Yucio Kamnenn
POOUPKH pacTBOp OJIUT 3JICKTPOJIUTA
1 Fe(OH);3 NaCl
2 Fe(OH)3 Na,SO4
3 Fe(OH)3 NazPO4
4 Fe(OH); AICl3

Onvim Ne 3. [Ipogederue KoNI0UOHOU 3auumul

IMopsiiok BHINOJIHEHNS ONIBITA:

1. B aBe mpoOupku ¢ ruaposoinem xenesa (1) mpubaseTe mo 5 xanens B ogny — 1%-
r'0 pacTBOpa Kpaxmaia, B Apyryt — 1%-ro pacTBopa xenaTtuHa.

2.B xaxaywoo mpoOupky, B30anTbiBasg, mpuOamisiite mo kamisiM pactBop NapSOa.
[ToacuuTaiiTe YuCIO Kamenb, HOABEPTIINXCS KOATYIALUN B KKIOU MPOOHpKe.

3. O0bsicHUTE C TOYKH 3pEHHUs SABIEHUS KOJUJIOMIHOW 3alllUThl, MOYEeMy Ha
KOaryJsiliiio THUAPO30Jsl B Pa3HBIX MPOOUpPKaX MOTPeOOBAIOCh PA3NUYHOE KOJIUYECTBO
ANEKTPOJINTA.

Onvim Ne 4. Henenue paccesnus céema KOIIOUOHBIMU PACMEOPAMU

HOpﬂI{OK BBINIOJTHCHUA ONIbITA:



1. Hanefite B Tpu mpobupku 1, 2, 3 xammu pactBopa AgNOs, mpuieiite B HUX
JUCTUJUIMPOBAHHON BOJBI 10 OJJUHAKOBOTO 00beMa 0 METKE, U 110 AecATh Karnemnb pactBopa Kl.

2. [IponaGmromaiiTe BO BceX MPOOMpPKAX OMAJCCICHIIMIO, BBI3BAHHYIO pPAaCCESHUEM
CBETa KOJUIOUAHBIMH yacTuiiamu Agl.

3. HanumuTe ypaBHeHHME peakuuu OOpa3oBaHUS M CXEMY MHULEIUIBI 3011 HoIuaa
cepebpa, eciii MO Kajaus B3ST B U30BITKE.

4. CpaBHHTE MHTEHCHUBHOCTH PACCESHHOTO CBETa B 3aBUCHMOCTH OT KOHIICHTPAIUH
307151 oquIa cepeodpa.

Cdhopmymupyiite 001IKe BEIBOIBI IO JTAOOPATOPHOH padoTe.

dopma mnpeacTaBieHUs pe3yabTaTa: OTYET O MPOJCIAHHOW padoTe, 3alOoJHEHHE TaOJMIIBL,
COCTABJICHHBIC CXEMbI YpPaBHEHUI HaOIIOJAaeMbIX IPOIIECCOB, CXEMbI MHIIEIUT TOJIy4aeMbIX 30JIeH,
BBIBO/IBI.

Kputepuu onenku:
3a Kapli MPaBUJIBHBIN OTBET — 1 Oas.
3a HenpaBUWIbHBIN O0TBET — ) 6aUIOB.



Tema 4.4. MuKkporereporeHHble CHCTEMbI

JlaGopaTopHoe 3ansitue Ne 8
N3y4yenne npoueccoB Ha0yXaHUsl U CTYHEOOPA30BAHUS KPaxMaJia, sKeJIaTHHA U Pa3JINYHbIX
BHU/IOB 3epeH

Leas padoThl: M3y4eHUE BIMSHUS MPUPOJIBI PACTBOPEHHBIX BEIIECTB Ha HaOyXaHHE JKEJaTHHA,
BIIMSIHUS KOHIIEHTPALUMH MOJIMMEpPa Ha CKOPOCTh CTYAHEOOpa30BaHUs

Boinosnus padorty, Bl Oyaere:
yMmemy:

— ONpeieNisATh 3aBUCUMOCTb CTENIEH! HaO0yXaHUs )kenaThHa oT PH cpenpl;
— OIIPEJIENICHNE 3aBUCUMOCTH CKOPOCTH CTYAHEOOPa30BaHuUs OT KOHLEHTPAIUK IOJIMMepa.

MaTepHaJ’leOC odecneyeHue:

Cronbl abopaTopHble, HAJACTAaBKH JUIsl CTOJIA, TeMaTHUecKue IuiakaTel W Tabmuipsl, lkadsr s
nocynsl U o6opynoBanus; [llkad mist xpaneHuss XuMudaeckux peaktuBoB, (450*900%2100 mm.); [Ikadsr
cyumiibHble; [lunis! TurensHbie; [kad BHITSKHON ¢ MOMKOM.

[Iepnoanueckas cucrtema xumuieckux anemeHToB J1. 1. Menneneena.

O6opynoBaHHe W pEaKTUBBI: NPOOHPKH, ILUTATUB, JIMHEWKa, AWCTHUIMPOBAHHAs BOJA, PacTBOP
KUCJIOTBI, PacTBOp IIEIOYM DPA3IMYHBIX KOHLEHTPALWi, >KeIaTWH CyXOW, Kpaxmal, 3epHa; TepMOocTarT,
MIPOMBIBaJIKa C TUCTHJIMPOBAHHON BOJOH, BOJIIHAs OaHs, CEKyHIOMED (Jachl).

3ananmue:
1 Omnpenenenre 3aBUCUMOCTH CTENIEHN HaOyxaHUs xKenatuHa oT PH cpenpl.
2 Omnpenenenre 3aBUCUMOCTH CKOpPOCTH CTyIHEOOpa3oBaHUS OT KOHLIEHTpaLUU
oJIMMepa.

Kparkue TeopeTnueckue cBeIeHH:

Habyxanue nonumepos

Habyxanue — 3T0 caMOIIPOM3BOJIbHBIN IIPOIIECC MOTJIOIIEHUS PACTBOPUTENS BBICOKOMOJIEKYISIPHBIM
BEIIECTBOM, COITPOBOKIAIOLIUIICS yBEIMUEHHEM MacChl M 00beMa MoJumepa.

B pesynbTare orpaHnueHHOT0 HaOyXaHHUs MOJIUMEP MPEBPAIIAETCS B cmyoensb, HEOTPAaHUUEHHOTO —
NEPEXOAUT B PacTBOp. XapakTep HaOyXaHHsl 3aBUCUT OT TEMIIEPATYpBI.

HaGyxanue npezacrasiser coboil mpoiiecc 0IHOCTOPOHHET0 CMEIIUBAHUS, IPU KOTOPOM MOJIEKYIIbI
pacTBopuTelIs O1aroaapsi HOJBMKHOCTH IMPOHUKAIOT B MIPOCTPAHCTBO MEXKIY MOJIEKYJIAMH WM YaCTAMHU
mounekyn BMC.

Crenenp Habyxanus ,, _ M —M, )
m

o

rzae m u m, — Macca nojuMepa rnocie u 10 HaOyxaHusl.
Crenenp HaOyxaHus 3aBUCUT OT pH pacTBopa, U1 OelIKOB OHA MUHMMaJbHA B M303JIEKTPUUECKON
TOUKE.
Cmyoneobpazosanue u cunepesuc
CmyoHu — 3TO MHOTOKOMIIOHEHTHBIE HETEKy4yHe CHUCTEMBbI, COJepiKalllie BbICOKOMOJIEKYISPHbIE
BEIIECTBA M HU3KOMOJICKYJISIPHBIA PaCTBOPUTETb.



OCHOBHOE CBOMCTBO CTyJHEH — OTCYTCTBHE TEKYy4eCTH OOBsICHSETCS OOpa3oBaHHEM CETYaTOM
CTPYKTYpbl W3 MaKpOMOJIEKYJ HOJuMepa U ero 4vacred. CBA3M MeX1y HUMH SBIISIIOTCS PE3yJbTaTOM
B3aMMOJCHCTBUS TOJPHBIX Ipynil. B sg4elikax 3TOM ceT4aTo CTPYKTYpbl HaXOIAUTCS HU3KOMOJIEKYJISIpHAsS
KUJIKOCTb.

CryneHb MOXKHO TOJIYYUTh IPU OTPaHMYEHHOM HaOyXaHWHU MOJMMEpa B PAaCTBOPUTENE WM MOTEpPE
TEeKy4ecTH pacTBopa monuMepa. OCHOBHBIM YCJIOBHEM OOpa30BaHUs CTYIHS W3 pPacTBOpa SBISAETCS
OTpaHUYEHHAsl PaCTBOPUMOCTD ITOJIMMEPA B PACTBOPUTEIIE.

®dakTophl, BIUAIOIINE HA CTyIHEOOpa30BaHUE:

a) MOHI)KEHUE TEMIIEpaTypbl CIIOCOOCTBYET CHUKEHHIO PAaCTBOPUMOCTH, IEPEXO] pacTBOpa B
CTYJE€Hb OCYILECTBIIAECTCS HENPEPBIBHO U HE XapAKTEPU3YETCS ONPEIEICHHON TEMIIEPATYpPOH;

0) 3acTyIHEBaHHE HAYMHACTCS MPHU OMPENCICHHON KPUTUUECKOW KOHIICHTPALUH JJISI CHCTEMBI,
IpU KOHIICHTPALMK HIKE KPUTHIECKOH CTYAeHb He 0OpasyeTcs;

B) 3aCTyJHEBaHUE JIydlle NpoTeKaeT npu pH, 6IM3KUX K U303IEKTPUUECKOMN TOUKeE.

Cunepesuc — OTJeIIEHUE U3 CTYAHS KUJIKOCTH, COMPOBOXKIAEMOE YMEHBILIEHUEM €T0 Pa3MEPOB MPHU
COXpaHEHUHU (HOPMBI.

HOpﬂ}IOK BbIITOJTHCHHUA paﬁoTu:

1 CucremaTusupyiite 1 0000IMTE 3HAHUS TI0 TEME, 3aKOHCIIEKTUPOBAB B OTYET IO J1abOpaTOpHOI
paboTe KpaTKue TEOPETUYECKUE CBEICHUS.

2 BBITIOJIHUTE TPAKTHUYECKYIO YaCTh PabOTHI.

3 OtmerbTe HaOMIOAEHUS, 3aM0JIHUTE TAaOIUILy, TOCTpONTe rpaduk, chopMyIHpyidTe U 3aMUIINTE B
OTYET OTBETHI HA BOIIPOCHI 110 KAKJIOMY OIIBITY.

4 OdopmuTte 0TUET, CHOPMYIUPYITE OOIITHE BHIBOJIBI O MPOJCIIaHHON padoTe.

Xox padoThI:

Onvim Ne 1. Onpedenenue cmenenu HAOYXanusi Jcelamuna u enustue Ha vee pH cpeowl

HOpﬂIIOK BbIINOJTHCHHUSA ONbITA:

1. OtrpanyupyiiTe 1O BBICOTE YETHIpE MPOOMPKHM M BHECHTE B HHUX HEOOJBIIOE OJMHAKOBOE
KOJIMYECTBO CYXOro jkenaThHa hy.

2. B nepByto npobupky Hayelre S mi. pacrBopa comisHoi (HCI) kucnotel ¢ konnentpamueit 0,1
MOJIB/J; BO BTOpYyIO — 5 M. pactBopa mienoun (KOH) ¢ konnentpamueit 0,1 Moib/ 11; B TpeThio — 5 MiI
JTUCTUIUTUPOBAaHHOM BoABI; B ueTBepTyro — 0,001 mut pactBopa HCL

3. ComepxxuMoe TPOOUPOK IMepeMeliaiTe W ocTaBbTe HalOyxaTh Ha | dac. Ilepmomnuecku
MepeMeInBaiTe pacTBOPHI.

4. Tlo ucreyeHNH yaca U3MEPHTE BBICOTY CJI0s HaOYXILIEro *keJlaThHa B Kax 101 npooupke h2.

5. Pe3ynbTatrhl OnbITa 3aMUIIUTE B TAOIHILY.

6. PaccuuraiiTe cTenenb HaOyxaHUs KeNaTHHA B KaXI0i mpodupke mo Gopme:

o= "M 100
Ne Bricota Konnentparms pH Bbicota cnosf Crenenb
ciost H
TpOOUPKY T — KelaTHHa, | HaOyXaHus,
(hy) | Moms/n (hy) (o)
cM oM %
1 10" 1




2 10" 13

7. O6wsicaure Baustaue pH cpenbl Ha crenenb HaOyxanus. [Ipu kakom 3HaueHnn pH Habmomaercs
camast 0oJIbIIIas CTENeHb HaOyXaHusI OEIKOB?

Onvim Ne 2. Onpedenenue 8nusnusi KOHYeHMpPayuu NOIUMepa Ha
CKOPOCHb CIMYOHE00Pa308aHUs
IMopsa0ok BHIMOJTHEHNS ONBITA:

1. B Tpu oTrpanyrpoBaHHbIe IPOOUPKHU HACHINBTE Pa3HOE KOJMYECTBO >keilaTuHa mo Bbicote 0,25
cMm, 0,5 cm, 0,75 cm. Haneitte Bo Bce mpoOUpKH 10 5 MJI JUCTHIUIMPOBAHHOM BOJBI M OCTaBbTE HAOyXaTh
Ha 20-30 MUHYT.

2. HarpeiiTe mpoOHpKH B KHUIISIIEH BOASHOM OaHe 10 TIOJTHOTO PACTBOPEHUS JKEIaTHHA.

3. TIpoOupkwm B300OTAITE U TOCTaBETE OXJIaXAarhes B Tepmoctar 10 —10°C.

4. OtMeThTe BpeMsi OT MOMEHTA Hayvajla OXJIaXJACHUS 10 00pa30BaHMs CTYAHS B KaXJ0W MpoOupke
— BpeMsl 3aCTy/IHEBAHHUS.

[Ipumeuanue: mpoliecc 3acCTyJHEBAHUS CUUTAETCS 3aKOHUYEHHBIM, €CIIM PacTBOp JKeJaTHHA He

BBUIMBAETCS MPH NEPEBOPAYMBAHUM TPOOUPKHU.

5. Pe3ynpTaThl onbITa 3aMUIIATE B TAOIHILY.

No Konuentparm Bpewms Cropocrs Mexannue
2 3acTyAHEBaH
poGup i 3aCcTyAHEBaH T CKHe
- JKeJlaTHHA nst 1):’1 I CBOMCTBA
0 B
(%), 06 (1), Mun U CTYIHS
1 0,25
2 0,50
3 0,75

6.IToctpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH HAOYXaHHsI OT KOHIICHTPAIIUH JKEIaTHHA B 0ObEMHBIX
MPOIICHTAX, C/ICIAUTE BHIBOI.
Cdhopmynupyiite o61Ire BIBOIBI [0 TaOOpaTOpHOH padoTe.

dopma mnpelcTaBJeHUs] pe3yJbTaTa: OTYET O MPOJEIAHHOW padoTe, 3amOJHEHHbIE TaOIHIIbL,
MOCTPOCHHBIN rpaduK, BHIBOIBI.

Kpurtepun onenkn:
3a KaK[Ipli MpaBUIIbHBIN OTBET — 1 Oa.
3a HenpaBUIIbHBIHN 0TBET — () GaJJIOB.



Tema 5.2. OcHOBBI IPOBeAeHNS KAYeCTBEHHOr0 aHan3a. KauecTBeHHbIH aHAJIM3 KATHOHOB.
KadyecTBeHHBIH aHAJIN3 AHHOHOB.

JlaGopaTopHoe 3ansaTHEe Ne 9
KauecTrBennslie peakuuu katuonos K, Mq, Fe

He.]'lb paﬁoTbI: HAay4YUTHCA MMPOBOAWUTH KaUCCTBCHHLIC pPCaKINN 06Hapy>1<eH1/m OCHOBHBIX KaTHOHOB.
Boinosnus padorty, Bel Oyaere:

ymems.

— MPOBOJUTHh KAaYECTBEHHBIC peakiuu oOHapyxkeHusi ocHoBHBIX katuonoB I, I, I, IV, V u VI
AHATTMTUYECKUX TPYIIIT,

— COCTaBJISITh CXEMbl YPABHEHHU I Ka4ECTBEHHBIX PEAKIINil OOHAPYKEHUS OCHOBHBIX KaTHOHOB.

MaTepHaJ’leOC odecmeyeHue:

[Tepuoanueckas cuctema xumudeckux snementoB [I.1. MenneneeBa, Tabnuiia pacCTBOPUMOCTH.

OO0opy/oBaHNE M PEAKTUBBLI: MPOOUPKHU, MAJOYKH, MHUIETKHA, BOPOHKH, (UIBTpOBaIbHAs Oymara,
neHTpudyra, dJIEKTPOIUIMTKA, BOJSHAs OaHs, PEAKTUBHBIA IITATUB C HAOOPOM HEOOXOMUMBIX KHCIIOT,
IETI0YEH, COJIeH, peareHTOB, HHANKATOPOB.

3amanmue:
O6napyxenue karuonos |, I1, 11, IV, V u VI ananmutudeckux rpymi.

Iopsinok BbINMOJTHEHHSI PAa0OTHI:

1 CucremaTusupyiite 1 0000IMTE 3HAHUS TI0 TEME, 3aKOHCIIEKTUPOBAB B OTYET IO J1abopaTOpHOI
paboTe KpaTKue TEOPETUYECKUE CBEICHUS.

2 BBITIOJIHUTE TPAKTHYECKYIO YacTh PabOTHI.

3 OtMeTbTe HAOMIOICHUS, COCTaBbTE YPAaBHEHUS MPOBEICHHBIX peakluii OOHAPYKEHUS KAaTUOHOB.

4 ChopmynupyiiTe 0OIIHE BBIBOJIBI O MPOJICTAHHON paboTe.

Xox padoThI:

Onvim Ne 1. Buinonnenue peaxyuii obnapyscenus kamuona Ag ™

K HeckoJpKUM KaruisM pacTBOpa cOJIM HUTpaTa cepeOpa, HOMEIIEHHBIX B 1B€ MPOOUPKHU, IPUIIUTh B
oaHy pactBop cosstHoM kucinotel HCI, a B nmpyryro — pactBop xpomara kanua KoCrO,. B mepsoit
npobupke HabroaliTe 0OpazoBaHue 0EJI0T0 TBOPOIKUCTOTO, a BO BTOPOH — KUPIMYHO-KPACHOTO OCaJIKa.
CocrtaBbTe ypaBHEHUs NPOJEIAHHBIX PEAKLIUH.

Onvim Ne 2. Bononnenue peaxyuu obnapyscenus kamuona Pb™

K 4-5 kamsm pactBopa conu cBuniia PO(NO3), no6asste 4-5 kanens noauaa kaaus. HaGmrogaiire
oOpasoBanue xentoro ocaaka Pbl,. CocraBbTe ypaBHEHHE peaKilnu.

Ilpumeuanue: eciav TOIXYYEHHBIH OCAJOK OTIAENIUTb, NPU KUIISYEHUH PACTBOPUTH B YKCYCHOM
kucnore CH3COOH, to mpu MeaneHHOM oxnaxaeHuu Pbl, Bbimager B Bujie 30J0THUCTBIX KPHCTAJIOB-
Yelryek.

Onvim Ne 3. Buinonnenue peakyuil 0OHapysicenus Kamuona Ba**

B nBe mpoOupku Hanelite mo 4-5 kanens pactBopa conu Oapust (BaCl, mmun Ba(NOs),). B ogny
npoOHpKy 1006aBbTE HECKOJIBbKO Kamesb pacTBopa Na,SOs nnn HoSO4, a B 1pyryto — pacTBopa Xpomara



kamust KoCrOs. B mepBoii nmpoOupke HaOmogalTe BhINaIeHHE OENI0ro KpUCTAIUIMYECKOTO OCalKa, a BO
BTOpOIi — xkenrtoro ocaaka BaCrO,4. CocTaBpTe ypaBHEHHUS PO/ICIAHHBIX PEAKIIHA.

Onvim Ne 4. Boinonnenue peakyuu 0OHaApyHceHuss KAamuoHa Ca*

B npoOupky Haneiite 4-5 kamenb pactBopa coiu CaCly, m00aBbTe HECKOJIBKO Kallelib OKcallaTa
ammonusi (NHy4)2C,0,4. Habnronaiite oopaszoBanue 6eoro ocaaka CaCy04, HEPACTBOPUMOTO B OTIMYHE
ot BaC;04 B yxcycHoi kuciaore CH3COOH. CocraBbTe ypaBHEHUE g)ealcm/m oOHapyKEHHS.

Onvim Ne 5. Buinonnenue peaxyuu obnapysicenus kamuona Al

Ha mosocky ¢uiasTpoBanHO# Oymaru Hanecute 1 karuto pactBopa conu amoMuaus (AlCl; wmm
Aly(SO4)3), mOMECTUTE 3TO MATHO HAJ CKISHKOW C KOHIIGHTPHUPOBAaHHBIM pacTBopoM ammuaka (NH4OH)
Ha |-2mmH. Hanecute | Kammo COUPTOBOTO pacTBOpa aju3apuHa WM AMIOMHHOHA. OCTOPOIKHO
nojcyumuTe Oymary u Ha0JIt01aliTe MOSIBJIEHUE KPACHOT'O IATHA.

Onvim Ne 6. Bvlnonnenue peakyuu 0OHapys’ceHuss KAamuoHa Zn**

K 1-2 xamussm pactBopa conu nuHKa (ZnSO4) npubasbre 1 M aneraTHOW OydepHoil cmecH, 2-3
ka1 H pactBopa tnocynbgara Hatpus u 1 Mia pactBopa auTu3oHa. Habmionaiite oOpasoBaHue
MaJMHOBO-KPaCHOI'0 pacTBOpa KOMITJIEKCHOM COJIH.

Onvim Ne 7. Bvinonnenue peakyuu 0OHapysiceHus kKamuona F et

K 2-3 xammsiM pactBopa conu Fe?* (manpumep, FeSOy) npu6assre 1-2 karmm pactBopa HCl 1 1-2
karmu rexkcauunaHodeppara (L) xanus Kz[Fe(CNg)]. Habmonalite o6pa3oBaHne TEMHO-CUHETO OcaJiKa
TypHOyseBoil cunu. CocTaBbTe ypaBHEHUE PEAKIIUH.

Onvim Ne 8. Bvinonnenue peakyuii oonapyoicenus Fi e

B nBe mpoOupku HayelTe MO HECKOJBKO Karleib COJU Fe** (manpumep, FeCls), 3arem B onny
poOupKy 100aBbTE€ HECKOJIBKO Kamenb pacTBopa poaanuga ammonus NH4CNS, a B apyryto npobupky —
1-2 kammm pactBopa HCl um 1-2 kamum pactBopa rekcammanodeppura (1) xamus Ka[Fe(CN)g].
Hab6nrogaiite B mepBoii nmpobupke 0Opa3oBaHNE KPOBABO-KPACHOTO OKpAIIUBAHMS, a BO BTOPOW — CHUHHM
ocaJlok 6epiuHCKoi na3ypu. CocTaBbTe ypaBHEHUS MPOBEACHHBIX PEAKIINM.

Onvim Ne 9. Bvinonnenue peakyuu 0OHapy’ceHuss KAamuoHa Cu®t

K HeckosbkuM KarisiM pactBopa coiu meau (Hanpumep, CuSO,) mpriiMBaiiTe 1Mo KarwisiM pacTBOp
ammuaka NH4OH no mosiBnenus rosryooro ocagka Cu(OH); u nanpmie n36sitok NH4OH 10 o6pazoBanus
pacTBopa KpacuBoro cuHe-¢puosetoBoro 1sera. CocraBbTe ypaBHEHUS ABYX MPOTEKAIOIINX PEAKIIHA.

Onvim Ne 10. Buinonnenue peaxyuu obnapyscenus kamuona NHy"

a) B MpoOHMpKy Hajeire 2-3 karm pactBopa cou ammonust (NH4Cl unmn (NH,4)2SO4), no6asste 4-5
Karnenb peaktuBa Hecciepa, Habmrogaiite o6pazoBaHue KpacHO-0yporo ocajka.

0) Ha yacoBoe cTeKJI0 Wik B PaphopoByr0 HallleyKy HajleilTe HECKOJbKO Kaleslb PacTBOPa COJHU
NH,", mpuneiire 4-5 xanens pactBopa NaOH 1 GbICTpo HAKpOITE CTEKIOM C IIPHKICEHHOH ¢ BHYTPEHHEH
CTOPOHBI CMOYEHHOH JAUCTHJIZIMPOBAHHOW BOJIOM MHAMKATOPHOM Oymaxkkoil. [lomorpeiiTe peakiimoHHYIO
CMeCh, MHAMKATOpHAs OyMa)Kka TOJDKHA M3MEHUTh IBET: JAKMYyCOBas WJIM YHUBEpcallbHas MMOCHHETb,
(dheHondTanenHOBas — MOKPACHETD.

OObscHUTE, TMOYEeMy MEHSeTCS LBET MHAUKATOPHOW OyMa)KKM, COCTaBbTE€ YpaBHEHUS
MPOTEKAIOIIUX PEaKIUH.

Onvim Ne 11. Buinonnenue peaxyuu obnapyscenus K-

K HeckoNbKUM KaruisM pacTBopa cojepikamero K (cpena nomkHa GbITh HeHTpaibHas), IpubaBbTe
HECKOJIBKO Kareslb pacTBopa rekcanutpo-kobambrata (1) Harpus Nas[Co(NO,)s], moTpuTe MagOYKoi 0
cTeHkH npooupku. Habmrogaiite oOpazoBanue sxentoro ocanka. CocTaBbTe YpaBHEHHE PEAKIUU.

Onwvim Ne 12. Buinonnenue peaxyuu obnapysicenus Na*

K HeCKOJILKUM KaIlIsM pacTBOpa, coziepaiiero Na' (cpeaa omkHa ObITh HelTpanbHOI), 106aBbTe
HECKOJIbKO Karenib pacTBopa auruapoanTumoHnara kaimus KH,SbO,. HaGmronaiite obpasoBanue Oenoro
MEJIKOKPUCTAIINYECKOro ocasika. CocTaBbTe ypaBHEHHE PEAKLIUU.

Cnenaiite BbIBOJ 10 1TaOOpaTOpHOI paboTe.

®opMa mnpeacTaBIeHHs] pe3yJabTaTa: OTYET O MPOJETaHHON paboTe, COCTaBJIEHHBIE CXEMBbI
ypaBHEHUI HAOIIOAeMbIX PEAKLIUi, BBIBOIBI.



Kputepuu onenku:
3a KaxK/Ipli MPaBUIIBHEIN OTBET — 1 Oaj.
3a HenpaBUIbHBIN 0TBET — () GaJIIOB.



Tema 5.2. OcHOBBI IPOBeeHUS KAYeCTBEHHOT0 aHAIn3a. KauecTBeHHbIN aHAIM3 KATHOHOB.
KadyecTBeHHBIH aHAJIN3 AaHNOHOB.

JlaGopaTopHnoe 3ansitue Ne 10
KauecTBennble peaknun katuonos Ca, Al, Mn

He.]'lb paﬁoTbI: HAaY4YUTHCA MMPOBOANUTH KaUCCTBCHHLIC PCAKIIUU O6H3py>KeHI/I$[ OCHOBHBIX KaTHUOHOB.
Boinosnus padorty, Bel Oyaere:

ymemy:

— IPOBOAMTH KAueCTBEHHBbIE peakluu oOHapyxkeHusi ocHoBHbIX katuonos I, II, I, IV, V u VI
AHAJIMTUYECKUX TPYIIII;

— COCTaBJIATh CXEMBI ypaBHeHI/Iﬁ Ka4C€CTBCHHBIX peaKuHﬁ 06Hapy)1<eH1/I51 OCHOBHBIX KATHOHOB.
MaTepHaﬂbHOC odecmeyeHue:

[Tepuoanueckas cucrtema xumuieckux sinementoB JI.1.Menneneesa, Tadnuiia pacCTBOPUMOCTH.

O6opynoBaHNE U PEaKTUBBL: MPOOUPKHU, MAJIOYKU, MUIETKH, BOPOHKH, (PUIbTpoBaibHas Oymara,
neHTpudyra, dJIEKTPOTUINTKA, BOJAsSHAS OaHs, PEaKTUBHBIA IITATHB ¢ Ha0OPOM HEOOXOIMMBIX KHCIIOT,
IETI0YEH, COJIeH, peareHTOB, HHANKATOPOB.

3aganue:

O6napyxenue karuonos |, I1, 11, IV, V u VI ananmutudeckux rpymi.

Iopsinok BbINOJIHEHHSI PadOTHI:

1 CucremaTusupyite u 0000ITUTE 3HAHUS IO TeME, 3aKOHCIIEKTUPOBAB B OTYET I10 JIA0OPAaTOPHOM
paboTe KpaTKue TEOPETUICCKUAE CBEICHHS.

2 BhINOJTHHUTE MPAKTHYECKYIO YacTh PaOOTHI.

3 OTMeTbTe HAOIIOICHUS, COCTaBbTE YPABHECHHUS IPOBEACHHBIX PEAKIINN 0OHAPYKCHUST KATHOHOB.

4 ChopmynupyiiTe oOIIMe BRIBOABI O MPOJCIIaHHON padoTe.

Xox padoThI:

Onvim Ne 1. Buinonnenue peaxyuti obnapysicenus kamuona Ag ™

K HeckoJbKUM KaruisM pacTBOpa cOJIM HUTpaTa cepeOpa, HOMEIIEHHBIX B 1B€ IPOOUPKHU, IPUIIUTh B
oaHy pactBop cosstHoM kucinotel HCI, a B nmpyryro — pactBop xpomara kanusa KoCrOs. B mepsoit
npobupke HabroaliTe 0OpazoBaHue 0€JI0T0 TBOPOKHUCTOTO, & BO BTOPOH — KUPIUYHO-KPACHOTO OCaJIKa.
CocrtaBbTe ypaBHEHUs NPOJEIAHHBIX PEAKLIUH.

Onvim Ne 2. Bononnenue peaxyuu obnapyscenus kamuona Pb™

K 4-5 xamsam pactBopa cou cBuniia PD(NO3), no6aBbte 4-5 kanens noauna kanus. Habmomaiire
oOpasoBanue xentoro ocaaka Pbl,. CocraBbTe ypaBHEHHE peaKIlnu.

Ilpumeuanue: eciav TOIXYYEHHBIH OCAJOK OTIACNUTb, NPU KUIISTYEHUH PACTBOPUTH B YKCYCHOM
kucnore CH3COOH, to mpu meaneHHOM oxnaxaeHuu Pbl, Bbimager B Bujie 30J0THCTHIX KPHCTAIIOB-
Yelryex.

Onvim Ne 3. Boinonnenue peaxyuil 00Hapy#cenus Kamuona Ba**

B nBe mpobupku Hanelite mo 4-5 kanens pactBopa conu Oapust (BaCl, mmun Ba(NOs),). B ogny
npoOHpKy 1006aBbTE HECKOJIBbKO Kamesb pacTBopa Na,SOs nimmn HoSO4, a B 1pyryto — pactBopa Xxpomara



kamust KoCrOs. B mepBoii mpoOupke HaOmogaiiTe BhIafeHHe O€lI0ro KpUCTAUIMYECKOTO 0CaaKa, a BO
BTOpOIi — xkenrtoro ocaaka BaCrO,4. CocTaBpTe ypaBHEHHUS PO/ICIAHHBIX PEAKIIHA.

Onvim Ne 4. Boinonnenue peakyuu 0OHaApyHceHuss KAamuoHa Ca*

B npoOupky Haneiite 4-5 kamenb pactBopa coiu CaCly, 100aBbTe HECKOJIBKO Kallelib OKcallaTa
ammonusi (NHy4)2C,0,4. Habnronaiite oopaszoBanue 6eoro ocaaka CaCy04, HEPACTBOPUMOTO B OTIMYHE
ot BaC;04 B yxcycHoi kuciaore CH3COOH. CocraBbTe ypaBHEHUE g)ealcm/m oOHapyKEHHS.

Onvim Ne 5. Buinonnenue peaxyuu obnapyscenus kamuona Al

Ha mosocky ¢uinsTpoBanHO# Oymaru Hanecute 1 karuto pactBopa cosin amomunus (AlCl; wim
Aly(SO4)3), mOMECTUTE 3TO MATHO HAJ CKISHKOW C KOHIIGHTPHUPOBAaHHBIM pacTBopoM ammuaka (NH4OH)
Ha |-2mmH. Hanecute | Kammo COUPTOBOTO pAacTBOpa alM3apuHa WM aTOMHHOHA. OCTOPOXKHO
nojcyumuTe Oymary v HaOIro1aliTe NOSIBJIEHUE KPACHOT'O ISATHA.

Onvim Ne 6. Bvlnonnenue peakyuu 0OHapys’ceHuss KAamuoHa Zn**

K 1-2 xamussm pactBopa conu nuHKa (ZnSO4) npubasbre 1 M aneraTHOW OydepHoil cmecH, 2-3
ka1 H pactBopa thocynbgara Hatpus u 1 Mi pactBopa nutuzoHa. HalGmronmaiite oOpasoBanue
MaJMHOBO-KPaCHOI'O pacTBOpa KOMILJIEKCHOU COJIH.

Onvim Ne 7. Bvinonnenue peakyuu 0OHapysiceHus kKamuona F et

K 2-3 xammsiM pactBopa conu Fe?* (manpumep, FeSOy) npu6assre 1-2 karmm pactBopa HCl 1 1-2
karmu rekcauunaHodeppara (L) xamus Kz[Fe(CNg)]. Habmonalite o6pa3oBaHne TEMHO-CHHETO OCaJlKa
TypHOyseBoil cunu. CocTaBbTe ypaBHEHUE PEAKIIUH.

Onvim Ne 8. Bvinonnenue peakyuii oonapyoicenus Fi e

B nBe mpoOupku HayelTe MO HECKOJBKO Karleib COJU Fe** (manpumep, FeCls), 3arem B onny
poOupKy 100aBbTE€ HECKOJIBKO Kamenb pacTBopa poaanuga ammonus NH4CNS, a B 1pyryro npoOupky —
1-2 kammm pactBopa HCl um 1-2 kamum pactBopa rekcammanodeppura (1) xamus Ka[Fe(CN)g].
Hab6nrogaiite B mepBoii mpobupke 0Opa3oBaHNE KPOBABO-KPACHOTO OKpPAIIUBAHUS, @ BO BTOPOU — CHUHHM
ocaJlok 6epiuHCcKoi 1a3ypu. CocTaBbTe ypaBHEHUS IPOBEJCHHBIX PEAKIUH.

Onvim Ne 9. Bvinonnenue peakyuu 0OHapy’ceHuss KAamuoHa Cu®t

K HeckosbkuM KarisiM pactBopa coiu meau (Hanpumep, CuSO,) mpriiMBaiiTe 1Mo KarwisiM pacTBOp
ammuaka NH4OH no nmosiBnenus rosryooro ocagka Cu(OH); u nanpmie n36stok NH4OH 10 o6pazoBanus
pacTBopa KpacuBoro cuHe-¢puosieToBoro 1sera. CocraBbTe ypaBHEHUS ABYX MPOTEKAIOIINX PEAKIIHA.

Onvim Ne 10. Buinonnenue peaxyuu obnapyscenus kamuona NHy"

a) B MpoOHMpKy HajeiTe 2-3 karm pactBopa coun ammonus (NH4Cl unmn (NH,4)2SO4), no6asste 4-5
Karenb peaktuBa Hecciepa, Habmromaiite o6pazoBaHue KpacHO-0yporo ocajka.

0) Ha yacoBoe cTeKJI0 Wik B PaphopoByr0 HallleyKy HajleilTe HECKOJbKO Kaleslb PacTBOPa COJHU
NH,", mpuneiite 4-5 xanens pactBopa NaOH 1 GbICTPO HAKPONHTE CTEKIIOM ¢ NPUKICCHHON ¢ BHYTPEHHEH
CTOPOHBI CMOYEHHOH JAUCTHIIMPOBAHHOM BOJIOM MHAMKATOpHOW OymMaxkkoi. [TogorpeiiTe peakimoHHYIO
CMeCh, MHAMKATOpHAs OyMa)Kka TOJDKHA M3MEHUTh IBET: JAKMYyCOBas WJIM YHUBEpcallbHas MMOCHHETb,
(dheHondTanenHOBas — MOKPACHETD.

OObscHUTE, T[OYEeMy MEHSeTCS LBET MHAUKATOPHOW OyMa)KKM, COCTaBbTE€ YpaBHEHHUS
MPOTEKAIOIIUX PEaKIUH.

Onwvim Ne 11. Buinonnenue peaxyuu obnapyscenus K-

K HeckoNbKUM KaruisM pacTBopa cojepikamero K (cpena nomkHa GbITh HeHTpaibHas), IpubaBbTe
HECKOJIBKO Kareslb pacTBopa rekcanutpo-kobambrata (1) Harpus Nas[Co(NO,)s], moTpuTe MagOYKoi 0
cTeHku npoobupku. Habmromaiite o6pazoBanue xenroro ocajaka. CocTaBbTe ypaBHEHUE PEAKIIHH.

Onwvim Ne 12. Buinonnenue peaxyuu obnapyscenus Na*

K HeCKOJILKUM KaIlIsM pacTBOpa, coziepaiiero Na' (cpeaa omkHa ObITh HelTpanbHOI), 106aBbTe
HECKOJIbKO Karenb pacTBopa auruapoanTumoHnara kaimus KH,SbOs. HaGmronmaiite oOpasoBanue Genoro
MEJIKOKPUCTAIINYECKOro ocasika. CocTaBbTe ypaBHEHHE PEAKLIUU.

Cnenaiite BbIBOJ 1O 1JaOOpaTOpHO# paboTe.

®opMa mnpeacTaBIeHHs] pe3yJabTaTa: OTYET O MPOJETaHHON paboTe, COCTaBJIEHHBIE CXEMBbI
ypaBHEHUI HAOIIOAeMbIX PEAKLIUi, BBIBOIBI.



Kputepuu onenku:
3a KaxK/Ipli MPaBUIIBHEIN OTBET — 1 Oaj.
3a HenpaBUIbHBIN 0TBET — () GaJIIOB.



Tema 5.2. OcHOBBI IPOBeAeHNS KAYECTBEHHOT0 aHaIn3a. KauecTBeHHbIN aHAJIM3 KATHOHOB.
KadyecTBeHHBIH aHAJIN3 AaHNOHOB.

JlaboparopHoe 3ansitue Ne 11
KauecrBennble peaknun anuonos CI, Br, I

Less paGoThl: HAYINUTHCS MPOBOAUTH KAUECTBEHHBIE PEAKIIMH OOHAPYKEHHsSI OCHOBHBIX aHHOHOB
I, Il u Il ananuTuueckux rpymi.

Boinosnus padorty, Bel Oyaere:

ymemn:

— MPOBOJIUTH KAUECTBEHHBIE PEaKIIMKM OOHApYXeHUsI OCHOBHBIX aHMOHOB |, |l u Il anamuTnueckux
rpyni;

— COCTaBJISITh CXEMbl YPaBHEHU KaUeCTBEHHBIX peakuii 0OHapYKEHHsI OCHOBHBIX aHUOHOB.

MaTepHaJ’leOQ o0ecneyeHnue:

[Tepuoanueckas cuctema xumuieckux snemeHToB Jl. 1. Menneneena, Tabnuiia paCTBOPUMOCTH.

O6opynoBaHHe M PEaKTUBBI: MPOOMPKH, MajJOYKH, MHUIETKH, BOPOHKH, (QUIBTPHI, LEHTpUdyra,
AIEKTPOIUINTKA, BOISTHAS OaHsI, peaKTUBHBIN IITATUB C HAOOPOM HEOOXOIMMBIX KUCIIOT, IIEJI0YeH, CoeH,
peareHToB ¥ UHIUKAaTOPOB.

3ananue:
Ob6napyxenue annoHoB |, Il u 11l ananuTHdeckux rpymi.

Iopsinok BbINMOJTHEHHSI PAa0OTHI:

1 Cucremaruzupyiite U 0000IMTE 3HAHUS IO TEME, MOBTOPUB HW3YYCHHBIM Ha JICKIIMOHHOM
3aHSITUU MaTepual.

2 BBITIOJIHUTE TPAKTUYECKYIO YaCTh PabOTHI.

3 OtMeTbTe HAOMIOACHUS, COCTaBbTE YPAaBHEHUS POBECHHBIX peakuii OOHApyKEeHUS aHUOHOB.

4 ChopmynupyiiTe 0OIIHE BBIBOJIBI O MPOJICTAHHON paboTe.

Xox padoThI:

Onvim Ne 1. Buinonnenue peaxyuti o6napyacenus cynsgpam-aruona SOs°

Harreiite B pOGHPKY HECKOIBKO Karlelb PacTBOPA, COACpKaIiero cyibdar-mon SO4°, mpueiite
Heckosbko Karenb pactBopa HCI, mo kucnoit cpeapl mo yHHMBepcadbHOW WHIMKATOPHON OyMakke W
no6aBbTe 2-3 Kamm pactBopa peacenma BaCly (xnopuoa 6apus). Habmronaiite oOpasoBaHue 0enoro
Kpuctaimuueckoro ocajika BaSO,4. CoctaBbTe ypaBHEHHE pEeaKIUU.

Onvim Ne 2. Boinonnenue peaxkyuti o6napyoicenus kapoonam-anuona COs*

CO, B npoOupky ¢ razootBoHON TpyOKo# Hanelite 4-5 kanens pactBopa Na,COs,
n00aBbTe HECKOJIBKO Karenb xuciomu HCI, Beimensronuiics yriaekucisiii raz CO;
nponycTute yepe3 u3BecTkoByto Boay Ca(OH),. HaGmionaiite momyTHeHue u3-3a
BbinaieHus ocagka CaCO3. CocTaBbTe ypaBHEHUS IBYX MPOTEKAIOIIUX PEAKLIUH.

N Onvim Ne 3. Botnonnenue peaxyuti obnapyscenus cunukam-anuona SiOz”
1\‘:§ Ilpu 10GaBleHMH K PACTBOpY, coieprkamieMy cuiukar-annon SiOs®, a)
kuciotel wiu 0) comu ammoHuss NH4Cl oOpasyercss kpeMHHeEBasi KUCIOTa B BUJE
CTyZHS WIN OenbIX XJonbeB. COCTaBbTE ypaBHEHHE PEAKIIUU.
Onvim Ne 4. Boinonnenue peaxyuu obnapyscenus cyibguo-anuona S=
B npoOupky Haneiite HeCKoOJIbKO Kamenb pacTBopa coiu NapS, no0aBbTe HECKOJIbKO Kamenb 2 H
pactBopa HCI| u mpuxpoiite npoOupKy ¢GHIBTpOBaIbHONW Oymaroi, CMOYEHHOW PacTBOPOM areraTa

T Ca{OF



ceunia Pb(CH3COO),. Habronaiite mouepHenue Oymaru B pe3ysibTare 00pa30BaHuUs YUEPHOTO Cyab(huaa
ceunIa PbS. CocraBsTe ypaBHEHUS JBYX MPOTEKAIINUX PEAKIIUH.

Onvim Ne 5. Buinonnenue peaxyuu oonapyoicenus xaopuo-anuona Cl-

K neckonpkum kamisim pactBopa NaCl mpuiieiliTe HECKOIBKO Karellb pacTBOpa HUTpaTa cepedpa
AgNO;. HabGnromaiite oOpazoBanue Oenoro TtBOopoxuctoro ocagka AgCl CocraBbre ypaBHEHUE
peaKiuu.

Onvim Ne 6. Bvinonnenue peakyuu ooHapyoicenuss humpam-aHuora NOs

Ha wyacoBoe crexno Hanecute 2-3 kaminu pactBopa NaNOs, momMecTuTe B LEHTP KpPUCTAILIUK
xene3noro kymopoca FeSO4-7H,0 u 1 kammo konm. H,SO4. HaGmromailite BOkpyr kpuctamia Oypoe
OKpaIlMBaHUE B BUC KOJIbIIA B pe3ylibraTe oOpa3oBanus komiiekca [Fe(NO)]SO,.

Onvim Ne 7. Buinonnenue peakyuu oonapyicenus ayemam-anuona CH3COO™

Haneiite B mpobupky 4-5 kamenb pactBopa conu arerata Hatpus CH3COONa, nob6aBbTe
HeckobKko Kareiab HCI, omryrure 3amax ykcycHoi kucioTel. CocTaBbTe YpaBHCHHE PEAKIIUH.

CnenaiiTe BbIBOJ 1O J1a00OpaToOpHO padoTe.

dopma mnpeacTaBiieHUs] pe3yJbTaTa: OTYET O MPOJETaHHOM pPabOTe, COCTABIEHHBIE CXEMBbI
ypaBHEHUN HAOIIOAEMBIX PEAKIIUNA, BHIBOIBI.

Kpurtepun ouenku:
3a KapIii MpaBWJIBHBIN OTBET — 1 Oas.
3a HenpaBUIbHBIN 0TBET — 0 6aUIOB.



Tema 5.2. OcHOBBI IPOBeeHUS KAYeCTBEHHOT0 aHAIn3a. KauecTBeHHbIN aHAIM3 KATHOHOB.
KadyecTBeHHBIH aHAJIN3 AaHNOHOB.

JlaGopaTopHnoe 3ansitue Ne 12
KauectBennbie peaknun anuonoB NO3, SO4, SO3

Leap padoTbl: HAyYUTHCS MPOBOAUTH KAUECTBEHHBIE PEAKIIMM OOHAPYKEHUS OCHOBHBIX aHMOHOB
I, Il u Il ananuTuyeckux rpymi.

Boinosnus padorty, Bel Oyaere:

ymemn:

— MPOBOJIUTH KAUECTBEHHBIE PEaKIMKM OOHApYKeHUsI OCHOBHBIX aHMOHOB |, |l u Il anamuTnueckux
rpyni;

— COCTaBJISITh CXEMbl YPAaBHEHUI KaUECTBEHHBIX peaklUii 0OHApYKEHHUSI OCHOBHBIX AHHOHOB.

MaTepHaJ’leOC odecmeyeHune:

[Tepuoanueckas cuctema xumuieckux sinemenToB Jl. 1. Menneneena, Tabiuiia paCTBOPUMOCTH.

O6opynoBaHWe M PEaKTUBBI: MPOOMPKH, MajJOYKH, MHUIETKH, BOPOHKH, (QUIBTPHI, LEHTpUdyra,
ANEKTPOIUINTKA, BOISTHAS OaHsI, peaKTUBHBIN IITATUB C HAOOPOM HEOOXOIMMBIX KUCIIOT, IIEI0YeH, COJIeH,
peareHToB ¥ UHIMKAaTOPOB.

3ananue:
O6napyxenue annoHoB |, Il u 11l ananuTHdeckux rpymi.

Iopsinok BbINOJIHEHHSI PadOTHI:

1 Cucremaruzupyiite U 000OOIIMTE 3HAHUS IO TEME, MOBTOPUB H3yYEHHBIH Ha JICKITMOHHOM
3aHSITUU MaTepual.

2 BBITIOJIHUTE MTPAKTHYECKYIO YacCTh PabOTHI.

3 OtMeTbTe HAOMIOACHUS, COCTaBbTE YPAaBHEHUS POBEICHHBIX peakuii OOHApYKEHUS aHUOHOB.

4 ChopmynupyiiTe 0OIIHE BBIBOJIBI O MPOJICTAHHON paboTe.

Xox padoThI:

Onvim Ne 1. Buinonnenue peaxyuti o6napysicenus cyrsgpam-aruona SO4°

Harreiite B pOGHPKY HECKOTBKO Karlelb PacTBOPA, COACpKaIiero cyibdar-mon SO4°, mpueiite
Heckoubko Karesdb pactBopa HCI, mo kucmoi cpeabl MO yHHBEpCalbHONH WHIMKATOPHOH OyMa)kke W
no6aBbTe 2-3 KamM pactBopa peacenma BaCly (xnopuoa 6apus). Habmronaiite obpazoBaHue O€IIOro
kpuctaaeckoro ocanka BaSO,. CoctaBbTe ypaBHEHHE pEaKIUu.

Onvim Ne 2. Boinonnenue peaxkyuti o6napyoicenus kapoonam-anuona COs*

CO, B npo6upky ¢ razooTBoiHOM TpyOKo# Haneiite 4-5 kanens pactBopa NaCOs,
n00aBbTe HECKONIBKO Karenb xuciomu HCI, Beimensrontuiics yriaekucisiii raz CO;
npomycture uyepe3 uszBectkoByio Boay Ca(OH),. Habmiomaiite moMmyTHeHue H3-3a
BbInaieHus ocagka CaCO3. CocTaBbTe ypaBHEHUS IBYX MPOTEKAIOIUX PEAKLIUH.

N\ Onvim Ne 3. Botnonnenue peaxyuti obnapyscenus cunukam-anuona SiOz”
1\% Ipu n0GaBleHMH K PACTBOpY, CcoiepkameMy cuiukaT-aHnon SiOs®, a)
kuciotel wiu 0) comu ammoHus NHa4Cl oOpasyercss kpeMHHeBasi KUCIOTa B BUE
CTyZHS WIN OenbIX XJonbeB. COCTaBbTE ypaBHEHHE PEAKIIUU.
Onvim Ne 4. Boinonnenue peaxyuu obnapyscenus cyivguo-anuona S=
B npoOupky HaneiiTe HeCKOJIbKO Kameib pacTBopa coiu NapS, no0aBbTe HECKOJIbKO Kamenb 2 H
pactBopa HCI| u mpuxpoiite nmpoOupKy ¢GHIBTpOBaIbHOW Oymaroi, CMOYEHHOW pPacTBOPOM areraTa

Na;CO4

Ca({Ct



ceunia Pb(CH3COO),. Habnronaiite mouepHenue Oymaru B pe3y/ibTare 00pa30BaHuUs YEPHOTO CYb(huaa
ceuHIa PbS. CocraBeTe ypaBHEHHS IBYX MPOTEKAIOIIUX PEAKITUH.

Onvim Ne 5. Buinonnenue peaxyuu oonapyoicenus xaopuo-anuona Cl-

K neckompkum kamissm pactBopa NaCl mpuiielite HECKOIBKO Karellb pacTBOpa HUTpaTa cepedpa
AgNO;. HabGnromaiite oOpazoBanue Oenoro TtBOopoxuctoro ocagka AgCl CocraBbre ypaBHEHUE
peaKiuu.

Onvim Ne 6. Bvinonnenue peakyuu ooHapyoicenuss humpam-aHuora NOs

Ha wyacoBoe crexno Hanecute 2-3 kaminu pactBopa NaNOs, momMecTuTe B LEHTP KpPUCTAILIUK
xene3noro kymopoca FeSO4-7H,0 u 1 kammo konm. H,SO4. HaGmronmaiite BOkpyr kpuctaima Oypoe
OKpaIlMBaHUE B BUE KOJIbIIa B pe3ylbraTe oOpasoBanus komiuiekca [Fe(NO)|SO,.

Onvim Ne 7. Buinonnenue peakyuu oonapyicenus ayemam-anuona CH3COO™

Haneiite B mpobupky 4-5 kamenbp pactBopa conu anerata Hatpus CH3COONa, nob6aBbTe
HeckobKko Kareiab HCI, omryrure 3amax ykcycHoi KucioTel. COCTaBbTe ypaBHEHHE PEAKITHH.

CnenaiiTe BbIBOJ 1O J1a00OpaToOpHO padoTe.

dopma mnpeacTaBiieHUs] pe3yJbTaTa: OTYET O MPOJETaHHOM pPabOTe, COCTABIEHHBIE CXEMBbI
ypaBHEHU HAOIIOAAEMBIX PEAKIIUNA, BHIBOIBI.

Kpurtepun ouenku:
3a KapIii MpaBWJIBHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN 0TBET — () OaoB



Tema 5.3. KauecTBeHHBIN aHAJIW3 HEM3BECTHOI0 BellleCTBA

JlabopaTtopHoe 3ausitue 13
AHaJIN3 HEM3BECTHOT0 BellleCTBA

Leas pa6oThl: HAYYUTHCS MPOBOJAUTH CHCTEMAaTHUYECKH aHAW3 HEM3BECTHOTO BEIECTBA IIO
KHCIIOTHO-IIETIOYHOM KIIACCU(UKAIIUU U OOHAPY)KUBATh OCHOBHBIC KATHOHBI, AaHHOHBI B KX CMECH.

Boinosnus padorty, Bl Oyaere:

ymemp:

— TMPOBOJUTH CUCTEMATHUYSCKUW aHAJIM3 HEW3BECTHOTO BEMIECTBA IO KHCJIOTHO-IIEIOYHOM
KJaccuukanuu;

— O6Hap}I)KI/IBaTI: OCHOBHBIC KaTHOHBI 1 aHHUOHEI B UX CMECH,

— COCTAaBJISITb CXEMBI ypaBHCHI/IfI KAa4YCCTBCHHBIX peaKIII/II\/JI O6H3py>KeHI/I$[ OCHOBHBIX KAaTHOHOB H
aQHUOHOB.

MarepuanbHoe o0ecrieyeHue:

[lepuoauueckas cucrema xuMuyeckux anneMenToB J[. Y. Menneneea, Tabiauma pacTBOPUMOCTH

O6opynoBaHHe M PEaKTUBBI: MPOOMPKH, MajJOYKH, MHUIETKH, BOPOHKH, (QUIBTPHI, LEHTpudyra,
ANEKTPOIUINTKA, BOJISTHAS OaHsI, pEaKTHBHBIN IITATUB C HAOOPOM HEOOXOIUMBIX KUCIIOT, IIEI0YEH, COJeH,
peareHToB ¥ UHIUKAaTOPOB.

3aganue:

1 OnpeneneHue KaTHOHOB B COCTaBE MPOOHI.

2 OnpeneneHrne aHHOHOB B COCTABE MIPOOHI.

[Topsiiox BbIMOTHEHUS PaOOTHI:

1 Cucremaruzupyiite U 0000ImMTE 3HAHUS IO TEME, MOBTOPUB HW3YYCHHBIM Ha JICKIIMOHHOM
3aHSITUU MaTepual.

2 BpInonHUTE TPAKTHYECKYIO YaCTh PabOTHI.

3 OrmeTbTe HAOMIOICHHS], COCTAaBbTE YPaBHEHUS MPOBEACHHBIX peakuil 0OHAPYKEHUS KaTHOHOB U
aQHUOHOB.

4 ChopmynupyiiTe 0OIIHE BBIBOJIBI O MPOJICTAHHON paboTe.

Xox pabdoThI:

1.ITonyuute OT mpenoAaBaTens NpoOy HEM3BECTHOTO BEIIECTBA.
2. [IpoBenuTe BU3yaabHbIE UCCIETOBAHUS.
3. [IpoBenuTe Mccnea0BaHUs IPU PACTBOPEHHUH B BOJE.
4. TIpoBeauTe UCCIIEOBAHUS IIPH PACTBOPEHUU MPOOBI B KUCIIOTE.
5. [IpoBenuTe MccneaoBaHus MpH ISHCTBUH Ha TPOOY pacTBOPOM IIETOYH.
6. BeimoniHuTE cCCTEMAaTUYECKUI aHAIN3 HEM3BECTHOTO BEIIECTBA, €CIH B PE3yabTaTe MpeBAPUTEIbHBIX
UCTIBITAaHUN BBl HE CMOTTIN OTIPEIeTUTh COCTaB MPOOHI.
Xoo cucmemMamuyecKo2o ananuza cmecu KamuoHo8 nocie

npeosapumenbHulX UCHbIMAHU

1) otnenstor | ananmuriaeckyio rpymy (Ag”, Pb™, Hg,®") neiicteiem HCI (gpunstpar comepxur I,
1, 1V, V, VI rpynmesr).



2) otaensitot || ananuTudeckyro rpymnmy (Ba®*, Sr*, Ca®") neiictuem HoSO, (punbTpar coaepKuT
1, 1V, V, VI rpynmnsr).

3) ocaxcmaror: |l amamuriaeckyio rpymmy (AP, Zn?*, Cr®"); IV anamuuueckyio rpymmy (Fe®*,
Mn?*, Mg®*); V AHAIIMTUYECKYIO TPYIILY (Cu2+, Ni**, Co®") B Buze TUAPOKCUIOB JEHCTBUEM IIENOYU
KOH (¢unbrpat conepxkut VI rpynmy).

4) 3atem otaenstot |l rpymnmy pactBopeHrem ocaaka B H30BITKE IIETIOYH.

50 ocagok ruapokcunoB IV u V rpynn o6pabareiBator pactBopom NH4OH, xaTronsl V rpymiisl
yxoa4at B puibTpar. Ha priibTpe octaercst ocaiok KaTuoHOB [V rpymmsl.

6) KaXIyI0 OTHCIbHYIO TPYIITY aHAIM3UPYIOT, HCIOJB3YS CIENU(UICCKUEe W KAa4eCTBEHHBIC
peaKIuu.

Xo0 cucmemamuuecko2o ananuza cmecu AHUOHO8 NOCe NPeO8apuUmenbHbIX UCHLIMAHULL

1) ormensitot |l aHaMMTHYECKYFO TPYIITY (80427, COng, PO437, Singf) nevicreuem BaCl,.

20 orgensitor | anamurreckyro rpymmy (CI7, Br,I7, %) neiicterem AgNOs.

3) ocaxxmarot Il ananutrueckyro rpymmy (NO3; -, NO,, CH3;COO").

4) KaXOyl OTIECIBHYIO TPYNIy aHAIM3HPYIOT, HCMOJB3Yys CHenu(UIecKrne W KaueCTBEHHBIC
peaKIuy.

7. Cnenaiite 3aKJIIOU€HUE O COCTaBE MPOOBI BEIIECTBA.

dopma mnpeacTaBiieHUs] pe3yJbTaTa: OTYET O MPOJETAaHHONM pPabOTe, COCTAaBIEHHBIE CXEMBbI
ypaBHEHUW HAOIIOAEMBIX PEAKIIUNA, BHIBOIBI.

Kpurtepun ouenku:
3a KaJpIi MPaBWJIBHBIN OTBET — 1 Oas.
3a HenpaBWIbHBIN 0TBET — 0 6aUIOB.



Tema 5.6. 'paBumeTpuyecknii (BecoBoii) MeTO/ aHAJIN3A

JlaGopaTopHoe 3ansiTue 14
Onpenenenue cogep:KaHus BJAru B MUIIEBBIX MPOAYKTAX

He.]'lb paﬁoTbI: HAay4YUTBCA II0JIb30BATHCA AHAJIUTUUYCCKUMHU BECaMH, BBIIIOJHATE OCHOBHBIC
oIepanuy BECOBOTO aHAIN3a.

Boinosnus padorty, Bl Oyaere:

ymembs:

— INOJIB30BaThCA aHAJIUTHUYCCKNMHU BECaMH,
— BBIIIOJIHATE OCHOBHBIC OIICpallii BECOBOT'O aHAJIM3a.

MarepuajibHoe obecnieyeHue:

O6opynoBaHNe U PEAaKTUBBI. AaHAIUTUYECKHE BECHI, TEXHOXMMHUYECKHUE BEChl, CYIIMJIBHBIN mIKad,
OIOKCBHI, TEPMOMETpP, IKCHUKATOP, IIMIMIIBI, UCCIEeTyeMble 00pa3iibl (Xx1e000yI0UHbIE U3JEHUS Pa3HOTO
BH/JIa, TIEYEHBE, CyXapH).

3aganue:

Omnpenenenre NpOLEHTHOTO COIEPKaHNs aHATUTUYECKON BJIard B 00pasiie MUILEBOTO PO IyKTa.

Ilopsinok BbINOJIHEHHS PA0OTHI:

1 Cucremarusupyiite ¥ 0000mIMTE 3HAHUSA O TEME, MOBTOPUB H3YyYEHHBIH Ha JIEKIIMOHHOM
3aHSTUU MaTepual.

2 BBITIOJIHATE MTPAKTHUYECKYIO YacCTh PabOTHI.

3 IIpoBeauTe pacyer.
4 ChopmynupyiiTe 00IIHME BBIBOJIBI O MPOACTAHHON paboTe.

Xox padoThI:

1. Bo3pMuTe B YHUCTHIN JOBEACHHBINA O MOCTOSHHON Macchl OOKC auamerpom 35-40 MM HaBeCKy
HCCIIEIyEMOT0 BEIIECTBA HA aHAJIMTHUYECKUX Becax ¢ ToyHOocThio 10 0,001 r. Bennunna HaBecku ~2 T,
TOJIIIMHA CJIOS HABECKU B OFOKCE HE JOJDKHA OBITH OOJIBIIE 5 MM.

2. OTkpbeITBIH OrOKC momeniatoT B Harpetblid g0 105°C cymuiabHBIN mKad W BBIISPKUBAIOT B
TeueHue 1 gaca.

3. BeiHUMawT OMOKC M3 CYIIWIBLHOTO IKada MIUIIaMH, MMOMEIIAIOT B AKCUKATOp W B HEM
OXJIAXKIAFOT.

4. B3BelmMBarOT OXJIa)KICHHBIH OIOKC Ha aHAJTUTHYECKHUX BecaX ¢ ToUHocThIo 0,001 1.

5. IIpoBOISAT KOHTPOJBHYIO MPOCYIIKY B TeueHHe 30 MHUHYT, CHOBA OXJIQKJAIOT B DKCHKATOpE U
B3BeIMBaIOT. KOHTPOIbHBIE MTPOCYLIKK MOBTOPSIOT A0 TEX MOP, MoKa YObLIb Macchl obpasua oyaer 0,001
I' WJIK MEHBIIIE.

6. PaccunraiiTe mpoIeHT aHATUTHYECKOH BIIaru B 0Opasiie mo gopmyne:

woo, =32 =% 1000,

0
rjae g1 u g2 — Macca oOpasia J10 1 Mociie MPOCyIIKH, COOTBETCTBEHHO, T.
7. Chopmynupyiite BbIBOJ 10 TaOOpaTOpHOU padorTe.

®opma npeacTaBaeHUs pe3yJbTaTa: OTUYET O MPOJIEIAHHON paboTe, BHIBOIBI.
Kputepun onenkn:

3a KaxK]Ipli MPaBUIIbHBIN OTBET — 1 Oa.
3a HenpaBUIIbHBIN 0TBET — () GayI0B.



