AJSA YHACTHHUKOB

(TeopeTnyecKass 4acTh IKCNEPUMEHTAJBbHOIO Typa)

Juct 1
11 KJACC

VYrneBoasl MpeACTaBISIOT COOOW OpraHMYEcKHe BEIIECTBa, COJAEpXkAllhe B CBOEM
CcOCTaBe KapOOHWJIBHYIO TpPYNIy M HECKOJbKO THIPOKCHIIBHBIX TpPyHH. YTJIEBOAbI
ABJIIOTCSI HEOTHEMJIEMBIM KOMIIOHEHTOM KJIETOK M TKAaHEW BCEX MKUBBIX OpPraHU3MOB
Mpe/ICTaBUTENIeH PAaCTUTENHFHOTO U JKMBOTHOTO MHpPA, COCTABIISIL [0 Macce OCHOBHYIO
4acThb OpPraHMYEecKOro BemiecTBa Ha 3emuie. Kpome TOro, MMEHHO yIieBOAbBI SBISIOTCS
[JIaBHBIM HMCTOYHMKOM OJHEPIMM B OPraHU3ME YEJIOBEKa. ODHEprus, Iojydaemas ¢
CoJiep KalllMMUCS B MULIE YIIeBOJAMH, B OCHOBHOM BbIpa0aThIBa€TCAd M3 Kpaxmaina U
CaxapoB, a TaK)Ke, B MEHBIIIEH CTETIEHH, U3 MUIIEBBIX BOJIOKOH U CaXapHbIX CIIUPTOB.

BONBIIMHCTBO CYIIECTBYIOIIMX CHOCOOOB OINpEAENICHNs YIJIEBOJAOB B pealbHBIX
00BEKTax OCHOBAHO Ha PA3IMYHBIX BAPUAHTAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO
TuTpoBaHus. Haunbosee 4YacTO NPUMEHSIOT METOJA HOJOMETPUYECKOTO TUTPOBAHMS,
KOTOpBIM OCHOBaH Ha BoccTaHoBieHuu caxapamu Mmenu(Il) no menu(l) u3 taptpatHoro
komruiekca. Conb meau(Il) u raptpar 6epyT B 2—3-KpaTHOM H30BITKE 110 OTHOIICHUIO K
caxapy. Ilo oxoHuanuu peakuuu u306ITOKk HOHOB Menu(ll) BoccTaHaBnMBalOT MOAUIOM

KaJiusl B KUCIION cpejie, a BBIACIMBIIUNCS U0/l TUTPYIOT PACTBOPOM THOCYJIb(aTa HaTpusl.

Teopernyeckue 3a1aHus:
1. Hanummre GpyTTo- M CTPYKTYpHYIO (opMyIibl THOCYIb(aTa HaTpus. Kak mporekaer
ero B3aumojeiicTeue ¢ mogaoM? Hamummre ypaBHeHue peakiuu. CKOJBKO 3JEKTPOHOB

OTJIa€T OJIUH THOCYJIb(AT-HOH B dTOU PEaKIuu?

2. Harmummre ypaBHEHMsI peakUui, MPOUCXOIAIIUX B IPOLECCE HOJIOMETPUUYECKOTO
oIpeieseHns III0K03b! (Bcero 4 ypaBHeHUs ). B kakoe BelecTBO MpeBpaliaeTcs IioKo3a

B pe3yJibTaTe peaKkuu?

3. Hanumure ypaBHEHHME pEaKIMU KHUCIOTHOTO TUAPOiN3a (MHBEPCHUU) Caxaposbl,

UCIOJIb3YSl CTPYKTYPHBIE (DOPMYJIbl OPraHUUYECKUX BEILIECTB.



AJSA YHACTHHUKOB

(npakTH4YecKasi 4aCTh IKCNIEPUMEHTAJBbHOIO Typa)

Jucrt 2
11 KJACC

VYrneBoasl MpeACTaBISIOT COOOW OpraHMYEcKHe BEIECTBa, COJAEpXkAIlhe B CBOEM
COCTaBE KapOOHWIIbHYIO TPYIIy M HECKOJBKO THAPOKCWIBHBIX TIpynm. YTJIEBOAbI
ABJISIIOTCS HEOTHEMJIEMBIM KOMIIOHEHTOM KJIETOK M TKaHEW BCEX JKHMBBIX OpPraHU3MOB
Mpe/ICTaBUTENIeH PAaCTUTENHFHOTO U JKMBOTHOTO MHpPA, COCTABIISIL [0 Macce OCHOBHYIO
YacTh OPTraHWYECKOro BemiecTBa Ha 3emie. Kpome TOro, MMEHHO YTJEBOIBI SBIISIIOTCS
[JIaBHBIM HMCTOYHMKOM OJHEPIMM B OPraHU3ME YEJIOBEKa. ODHEprus, Iojydaemas ¢
COJICpKAIIMMHUCS] B THUIIE YIJIEBOJaMH, B OCHOBHOM BbIpaOaThIBaeTCs M3 Kpaxmayia u
caxapoB, a TaK)Ke, B MEHBIIEH CTETEHU, U3 MUIIEBBIX BOJIOKOH U CaXapHBIX CITUPTOB.

BonbIIMHCTBO CYIIECTBYIOMIMX CHOCOOOB OMpPEACICHHUS YIJIEBOJOB B peajbHBIX
00BEKTaX OCHOBAaHO Ha Pa3UYHBIX BapHaHTaX OKHUCIUTEIHLHO-BOCCTAHOBUTEIHLHOTO
TUTpoBaHus. Hambonee 4YacTo NPUMEHSIOT METOJ HOJOMETPHUYECKOrO0 TUTPOBAHUS,
KOTOpPBIA OCHOBaH Ha BoccTaHoBiieHun caxapamu meau(ll) mo menu(l) u3 taprpatHoro
komruiekca. Conb meau(Il) u raptpar 6epyT B 2—3-KpaTHOM H30BITKE 110 OTHOIICHUIO K
caxapy. Ilo oxoHuanuu peakuuu u306ITOKk HOHOB Menu(ll) BoccTaHaBnMBalOT MOAUIOM

KaJiusl B KUCIIOH cpejie, a BBIACIMBIIUNCS U0/l TUTPYIOT PACTBOPOM THOCYJIb(aTa HaTpHs.

IIpakTu4yeckoe 3aganue:
B BeimanHOM BaMm CTEKIISSHHOM cTakaHYMKe (WM OFOKCE) HAXOJIUTCS CMECh caxapo3bl C
WHEPTHOU 100aBKOil. MeTo/I0M MOAOMETPUUECKOTO TUTPOBAHUS OMPEACIUTE MACCOBYIO

J0JII0 CaXxapo3bl B HCXOI[HOﬁ CMCCH.

PeareHrsbl:

e Jluxpomart kanust K,Cr2O7, crangapTHBIN pacTBOp.

o Cynbdat meau(Il) CuSOs, 0.04 M cTraHmapTHBII pacTBOP.
e Tuocynsdar Hatpus NaxS203, 0.025 M BoHbIH pacTBOD.
e Taptpat kanus K,CsH4Os, 0.5 M pactBop.

o Uoaun xanus KI, 5%-Hblii pacTBOp.



e Comnsnas xkucnora HCI, 2 M pactsop.
e (Cepnas kucnora H2SO4, 1 M pactBop.

e Kpaxmai, cBexenpuroToBiieHHbIN 1%-HbIi pacTBOD.

Oo6opynoBanue:

e Ilecounas Oans (WK dJEKTpUYECKas TUIMTKA) — | T. Ha 4—5 YYaCTHUKOB.
o CTeKJISTHHBIN cTakaHYuK (Miu Orokc) — 1 miT.

e (CrexyIsiHHAs BOPOHKA ISl CHIITYYUX BEIIECTB — | MIT.

e Mepnas xon6a (100.0 mi1) — 2 .

e [IpoOka st MepHOI KOIOBI — 2 MIT.

e [lunerka Mopa (10.00 mut) — 1 .

e PesnHOBas rpyma win nunerarop — 1 mr.

e Pe3nHOBBIC HANMAIBYHUKYU — 2 TIT.

e KarmnenpHHUIIA C JUCTUIIMPOBAHHOM BOIOM — | 1mT.

e KanenbHuua ¢ pacTBOpoM UHAUKATOpa — | MIT.

e Konuueckas xosba qyist tutpoanus (100 mur) — 2 mir.

o Konunueckas kon6a st TurpoBanus (250 mi) — 2 mT.

e  Mepubiii nuuaap (10-25 min) — 2 wr.

e  Mepnbiii nuuaap (25-50 ma) — 1 wr.

e broperka npsimasi ¢ KpaHoM (25 mi) — 1 .

e CrexisiHHas BOpPOHKa Jist OropeTku — 1 mT.

e XJopkanbliueBasi TpyOKa ¢ HAaTPOHHOM U3BECTHIO — | MIT.

e [IllratuB nis TuTpOBaHuUsA — 1 mwIT.

MeToauka 3KcriepuMeHTa:

1. Cmanoapmu3zayusa pacmeopa Na>S:0;. B OopeTky uepe3 BOPOHKY HAJIMBAIOT PacTBOP
tuocyibgara Hatpus NaxS>03; U 3aKpbIBAIOT €€ XJIOPKaJbIUEBON TpyOKOW ¢ HATPOHHOM
U3BECThIO. B KoOHMUECKy10 KOOy Asist TuTpoBanus 00beMoM 200—250 M1 BHOCAT MEPHBIM
uumuHAapoM 10 o 1 M pactBopa cepHoit kuciotsl, 10 M 5%-Horo pactBopa moauaa
Kanus ¥ 100aBisroT nunerkoid Mopa 10.00 mi1 cTaHAapTHOro pacTBOpa AMXpOMaTa Kajus

K2Cr207. OcTaBnsitoT kos10y Ha 5—7 MUH B TEMHOM MECT€, IPUKPBIB €€ YACOBBIM CTEKJIOM.



3atemM B K0JIOy A00aBJISIIOT MEpHBIM HUIMHIApOM 100 M JUCTUIIMPOBAHHOW BOJBI U
OBICTPO TUTPYIOT pacTBOpoM NaxS>O3 10 mosBiieHUs OJeAHO-KENTON OKPACKU pacTBopa.
JoGasnstor 1-2 mu (1 monnas nunerka) 1%-Horo pactBopa Kpaxmaia U MPOJOJIKAIOT
TUTPOBAHUE IPU DSHEPrUYHOM NEPEMEIIMBAHUM 1O MCUYE3HOBEHHSI CHUHEW OKpacKu
pactBopa. [lo GropeTke m3mepsroT 00beM pactBopa NaxS>O3, momemmii Ha THTPOBAHKE,
U 3aMHCHIBAIOT €r0 C TOYHOCTHIO A0 0.10 M. 3anonHsSIOT OIOPETKY 10 HYJIEBOWH OTMETKH,
3aKpBIBAIOT €€ XJIOPKAJbLIUEBOM TPYyOKOM C HATPOHHOM W3BECTHIO U TOBTOPSIOT
TUTPOBAHUE J0 MOIYUYEHHUS TPEX PE3YIbTATOB, NOMAPHO OTANYAIOLINXCS APYT OT ApyTa HE
6onee uem Ha 0.10 M. DTH pe3yabTaThl YCPEIHSIOT U UCTIONB3YIOT JUIsl pacueTa MOJISIPHON
(MoB/11) KOHIIEHTpanuu pacTBopa NaxS>03. PesynbpraT pacuera MOISIpHON KOHLIEHTPALUU
pactBopa NazS>03 3anmmchIBalOT ¢ TOUHOCTHIO J0 YEThIPEX 3HAYAIINX ITUP.

2. Ilposedenue umsepcuu caxaposvi. B TEpMOCTOUKHUN XUMHUYECKUNA CTaKaH BHOCST
BBIJIAHHYIO HABECKY Caxapo3bl, COACPKAIIYI0O WHEPTHBIE MPUMECH, T00ABISIOT MEPHBIM
murHapoM 20 mit 2 M pacTtBopa COISTHOM KUCIIOTHI U HarpeBaroT Ha NECOYHOU OaHe niu
AIEKTPUYECKOHN IUIUTKE 10 KHUIIEHUS, MOCJE YEero KHISATAT PacTBOpP B TE€UCHUE 5 MUH.
PacTBOp OXJTak1ar0T 10 KOMHAaTHOM TEMIEPATYpPHI MO CTPyel BOJAONPOBOJIHON BOABI U
MEPEHOCAT €r0 uepe3 CTEKISIHHYI0 BOPOHKY B MepHyH Koia0y oobemom 100.0 mu.
Heckonbko pa3 oOIOJacKMBAlOT TEPMOCTOMKHM XUMHYECKHM CTAKaH W CTEKJISHHYIO
BOPOHKY JUCTHWUIMPOBAHHOW BOJOM W TEPEHOCSAT TaKUM 00pa3oM B MEPHYIO KOJIOY
OCTaBIITMECS YaCTHUIIBI BelecTBa. Jlanee yOuparoT BOpOHKY, pa30aBiIsSiOT pacTBOp B KOJIOE
JI0 METKM AUCTHWUIMPOBAHHOW BOJOW W THIATENHHO MEPEMEIINBAIOT, MHOTOKPATHO
nepeBopavnBas Koyoy.

3. Onpeoenenue uneepmuposanHvlx caxapos. llumerkoir Mopa OTOMPAOT AIUKBOTY
aHajusupyeMoro pactsopa oobemMoM 10.00 My B KOHMYECKYIO KOJIOY Il TUTPOBAHUS
emkocthio 150-200 mn, u3 Oroperkn no6asmstror 10.00 mMi cTtaHmapTHOTO pacTBOpa
cynbdata Menu(ll), BHOCAT MepHBIM LUIMHAPOM 3 MJI pacTBOpa TapTpaTa Kaius M
THIATENLHO TepeMemmBaoT. OO0pa3oBaBIIMIICS TEMHO-CHHHA PAcTBOP HArpeBarOT Ha
ANEKTPUICCKON IIUTKE WM MEeCOYHOM OaHe W KUMATAT B TeueHue 2—3 muH. [Ipu stom
BBIJICIIIETCSL KENTBIA OCaJ0K, MEPEXOISIIIMNA B KpacHbId. PacTBOop OXJaxaarT 10
KOMHAaTHOM TeMIlepaTypbl TOJ| CTpyel BOIOMPOBOAHON BOJBI, TOOABISIOT MEPHBIM
uunuHApoM 20 mul pactBopa moauna kamus U 10 M cepHoil kucnotel. HemenneHHo

TUTPYIOT JKEITOBAaTYIO CYCIEH3WIO PacTBOPOM THOCYNb(arta HATpUs [0 TOSBICHUS



OseqHO-XKeNToll okpacku. BBoaar 3—5 kamenp pacTBopa Kpaxmajia M HPOAODKAIOT
TUTPOBATH MPU B30AITHIBAHUM JI0 HCUE3HOBEHUSI CHEH okpacku. [1o OropeTke u3mMepsior
o0wveM pactBopa NaS;03, MoOmIeIINi Ha TATPOBAHUE, W 3aIIMCHIBAIOT €T0 ¢ TOYHOCTHIO
70 0.10 mu1. 3anonHSAIOT OIOPETKY /10 HYJIEBOUW OTMETKH, 3aKPhIBAIOT €€ XJIOPKAJIbIINEBON
TpyOKOW C HAaTPOHHOW W3BECTHIO M MOBTOPSIOT TUTPOBAHUE 10 TMOMYUYEHHS Tpex
pe3ybTaTOB, MOMAPHO OTIUYAIOIIMXCS APYT OT Apyra He Ooiee yeM Ha 0.10 M. DTH
pe3yIbTaThl YCPEIHSAIOT U UCTIONB3YIOT ISl pacyeTa MacCOBOM JOJIH Caxapo3bl B HABECKE
o ¢opmyire:

: o= 100734231000 (0 con
w(Caxapo3a), /o = 5. m(HaBeCKa) . c(CuslU,

C(Na252 03) " V(Nazsz 03)
1000 ’

rie

m(HaBeCKa) — Macca HaBECKHU caxapo3bl C MHEPTHOM 100aBKOM, T;
¢(CuSO4) — Tounas koHueHtpauus pacrsopa CuSOs, M;
c(NazS,03) — TouHas koHIeHTpaIrus pactBopa Na2S>0s3, M;

V(NazS203) — cpennnii 06beM pactBopa NazS>03, 3aTpadueHHbIN Ha TUTPOBAHHE, MII.



