Teopernueckasi 4acTh IKCNEPHMEHTAJbHOI0 Typa
Juct 1
11 KJACC

VYrieBonbl MPEACTaBISIIOT cOOOM OpraHMYecKHe BEIIEeCTBa, COAEp)KAllle B CBOEM
cocTaBe KapOOHWJIBHYIO TpPYIy W HECKOJIbKO THIPOKCWIBHBIX TPYII. YIJICBOJbI
SIBJISIIOTCS HEOTHEMJIEMBIM KOMIIOHEHTOM KJIETOK M TKAaHEH BCeX >KUBBIX OPraHU3MOB
MPEJCTABUTENICH PACTUTEILHOTO M >KMBOTHOTO MHpPA, COCTABJIsIi MO Macce OCHOBHYIO
4acTh OPraHMYECKOro BemiecTBa Ha 3emuie. KpoMe TOro, MMEHHO YyIJIEBOABI SIBISIOTCS
[JIABHBIM HMCTOYHHKOM OJHEPrUM B OPTraHU3ME 4YEJIOBEKAa. ODHEPTHs, MOoJlydaeMasl C
coZiep KalllMMHUCS B TIUINE YIJICBOJaMH, B OCHOBHOM BbIpaOaThIBaeTCS W3 Kpaxmala U
caxapoB, a TaKX€e, B MEHbIIIEH CTENICHH, U3 MUIIEBBIX BOJIOKOH U CaXapHBIX CIIUPTOB.

BOJBIIMHCTBO CYIIECTBYIOMIMX CIIOCOOOB OINPEACICHUS YIJIEBOIOB B pPEATbHBIX
00BbEKTaX OCHOBAHO Ha PA3JIUYHBIX BapUAHTAX OKHUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO
TUTpoBaHus. Hambojee YacTo NPHUMEHSIOT METOJ HOJOMETPHUYCCKOTO THUTPOBAHUSA,
KOTOPBI OCHOBaH Ha BoccTaHoBieHun caxapamu meau(Il) mo memu(l) u3 TtaprparHoro
komruiekca. Conb Menu(Il) u Taprpar 6epyT B 2—3-KpaTHOM H30BITKE MO OTHOIIECHUIO K
caxapy. [lo okoHuaHum peaknuu u30bITOK HOHOB Meau(Il) BoccraHaBIMBAIOT MOIHUIOM

KaJIis B KUCTIOH cpelie, a BBIACIUBIIHICS N0l TUTPYIOT paCTBOPOM THOCY/Ib(aTa HaTPHs.

Teopernueckue 3a1aHus:
1. Hannmure OpyTTo- M CTpyKTypHYIO (opmynbl Tuocyinbdara Harpus. Kax
MpOTEKaeT ero B3ammojnelcTBue ¢ mogoM? Hamummre ypaBHeHue peakiuuu. CKOJBKO

AJIEKTPOHOB OT/AAET OAUH THOCYIh(AT-UOH B ITOU peaKIuu?
2. Hanmmure ypaBHEHUS peakilvi, MPOUCXOAIINX B MPOIECCE NOAOMETPUUIECKOTO
onpe/eeHus T0Ko3bl (Bcero 4 ypaBHeHUs1). B kakoe BElIeCTBO MpeBpaIllaeTCs MIII0KO3a

B pe3yJbTaTe peakuun?

3. Harmummre ypaBHEHHE peakMM KUCJIOTHOTO T'MApoju3a (MHBEPCHM) Caxapo3bl,

UCIOJIB3Ysl CTPYKTYPHBIE (POPMYIIbI OPraHUYECKUX BELIECTB.
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[IpakTnyeckass 4acTh 3KCNEPUMEHTAJBHOTO Typa
Juct 2
11 KJACC

VYrneBoasl MpencTaBiIsoT co00Ml OpraHUYECKHE BELIECTBA, COJAEPIKALIUE B CBOEM
cocTaBe KapOOHWIbHYIO TpPYNIy W HECKOJIbKO THUAPOKCUIBHBIX TPYII. YTIEBOAbI
SBIISIIOTCSI HEOTHEMJIEMBIM KOMIIOHEHTOM KIJIETOK M TKaHEHl BCEX MXUBBIX OPraHU3MOB
IPEJICTABUTENIEH PACTUTENBLHOIO M JKMBOTHOIO MHpPA, COCTABISAS IO MAacce€ OCHOBHYIO
4acThb OPraHUYECKOro BemiecTBa Ha 3emiie. KpoMe TOro, IMEHHO YIJIEBONBI SIBISIOTCS
[JJaBHBIM HMCTOYHUKOM OHHEPIUM B OpPraHU3ME 4YEJOBEKa. OHEprus, IoiaydyaeMas C
coJepKallMMHUCS B MUIIE YIVIEBOAAMH, B OCHOBHOM BbIpaOaThIBaeTCs U3 Kpaxmanaa U
CaxapoB, a TaKKe, B MEHbUIEH CTENEHHU, U3 MUUIEBBIX BOJIOKOH U CaXapHBIX CIUPTOB.

BonbImIMHCTBO CyIIECTBYIONMX CIHOCOOOB OMPENENICHUS YITEBOIOB B PEaJIbHBIX
00bEKTaX OCHOBAHO Ha pA3JNMYHBIX BapUAHTaX OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOIO
tuTpoBaHus. Haubomee YacTo NPUMEHSIOT METOA HOAOMETPHUYECKOIO THUTPOBAHUSA,
KOTOpBIN OCHOBaH Ha BoccTaHoBieHuu caxapamu menu(ll) mo memu(l) u3 TaprparHoro
xoMmiuiekca. Conb menu(ll) u taprpar 6epyT B 2—3-KpaTHOM H30BITKE MO OTHOIIEHUIO K
caxapy. [lo oxonuanum peakiuu n30bITok noHOB Meau(Il) BoccTanaBnMBaIOT HOAUIOM

KaJusi B KUCJION Cpejie, a BBIICTUBIIHIICS HOA TUTPYIOT PACTBOPOM THOCY/Ib(haTa HAaTPHsI.

IIpakTHyeckoe 3aganue:
B BrImanHOM BaM CTEKITHHOM CTakaHUMKe (MJIH OFOKCE) HaXOIUTCS CMECh Caxapo3bl
C MHEepTHOH n00aBKOi. MeTOoI0M HOTOMETPHUUYECKOTO TUTPOBAHUS OTPEIETUTE MACCOBYIO

JIOJIFO CaXxapo3bl B UICXOJHOW CMECH.

PearenrsbI:
e Jluxpomar kanus KoCr2O7, cTaHAapTHBINA pacTBop.
e Cymbdar menu(Il) CuSO4, 0.04 M cTanmapTHbII pacTBOD.
e Tuocynsdar Harpus NazS203, 0.025 M BoznHBII pacTBOD.
e Taprpar kamms K2C4H4Os, 0.5 M pactBop.
o Uonmua xanusa KI, 5%-Hb1it pacTBOp.
e Consnas xkucnora HCI, 2 M pactsop.
e Cepnas kucinora H>SO4, 1 M pactBop.
e Kpaxmai, cBeXeNpUroToBiIeHHbIN 1%-Hbli1 pacTBOp.
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OobopynoBanue:
e [lecounas Gaus (WM ANEKTpUYECKas IIUTKA) — | T. Ha 4—5 y4aCTHUKOB.
o CTekIIsIHHBIN cTakaH4YMK (WK Orokc) — 1 mT.
o (CrekJIsiHHAs BOPOHKA JIJIsl ChITyYHX BEIIEeCTB — | IIT.
e Mepnas koi6a (100.0 M) — 2 mrT.
e [IpoOka st MepHOI KOOI — 2 IIT.
e [lunerka Mopa (10.00 mi1) — 1 wt.
e PesunoBas rpyma uiu nunetarop — 1 mr.
e Pe3uHOBBIC HATAJTBYHUKY — 2 MIT.
e KanenbHuNa ¢ TUCTUIMPOBAHHOM BOJOM — | MIT.
e KanenpHuna c pacTBopomM HHAUKATOpa — 1 TIT.
e Konwnueckas konba a1t turpoBanus (100 mur) — 2 mrT.
o Konuueckas konba maist TutpoBanus (250 mut) — 2 mT.
e Mepnsbiit uuaAp (10-25 Mur) — 2 mT.
e MepHnsbiit uuHAp (2550 Mur) — 1 mT.
e broperka npsiMas ¢ kpaHom (25 mur) — 1 mt.
e CrewIssHHast BOPOHKa JJIsl OropeTku — 1 mT.
e XJopkanbllueBas TpyOKa C HATPOHHOW U3BECTHIO — | IMIT.

e [lltaTtuB st TuTpOBaHUA — 1 T

MeToauka IKCIIepUMEHTA:

1. Cmanoapmusayua pacmeopa Na2S:03. B OopeTKy uepe3 BOPOHKY HaJUBaIOT
pactBop THOCynb(ara HaTpus NaxS:O3 U 3aKphIBAIOT €€ XJIOPKaJIbLIMEBOH TPyOKOH C
HaTPOHHOU W3BeCThIO. B KoHMYeckyro konly ayisg TUTpoBaHus oObemoM 200-250 mu
BHOCAT MepHbIM LminHapoM 10 ma 1 M pactBopa cepHoit kucnotbl, 10 mu 5%-Horo
pacTBopa uoauaa Kaius u o00aBisroT nunetkord Mopa 10.00 M cTaHIapTHOTO pacTBOpa
muxpomara kaimusi KoCr2O7. OctaBnstoT konly Ha 5—7 MUH B TEMHOM MeCTe, IIPUKPHIB €€
9acOBBIM CTEKJIOM. 3areM B Konly no0aBisitor MepHbIM muiauHApoMm 100 mn
JTUCTUJTMPOBAHHOM BOABI U OBICTPO TUTPYIOT pacTBOpoM NazS203 no nosiBienust OneaHo-
&KenTo okpacku pactBopa. [JoOGasnstor 1-2 mut (1 nonnas nunerka) 1%-Horo pactsopa

KpaxMajla HW I[IpOoAOJDKAOT THUTPOBAHUC IIPU SHCPIrUYHOM IICPCMCIIMBAHHUH O
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WCUE3HOBEHHsI CHHEW OKpacku pacTBopa. [lo OropeTke u3Mepsior o0beM pacTBopa
NazS,03, nmomeamuii Ha TUTPOBaHWE, U 3aAMUCHIBAIOT €ro ¢ To4HOCThIO 70 0.10 M.
3anonHs0T OIOPETKY /10 HYJIEBOM OTMETKH, 3aKpBIBAIOT €€ XJIOPKAJIbIMEBOU TPYyOKOH C
HAaTPOHHOW H3BECTHIO M MOBTOPSAIOT TUTPOBAHUE OO TMOJYYEHHsS] TPEX PpE3YJbTATOB,
MOMapHO OTIMYAIOIIMXCS APYTr oT apyra He Oosiee uem Ha 0.10 mu. DTu pe3ynbrarbl
YCPEIHSIOT U MCHOJB3YIOT JUIsl pacueTa MOJISIpHOM (MOJIb/J) KOHILIEHTpAIMU pacTBOpa
NaxS203. Pesynprar pacuera MoasipHON KOHIIEHTpanuu pactBopa NaxS>O3 3anuChIBaIOT C
TOYHOCTBIO 10 YETHIPEX 3HAaYaLUX Ludp.

2. Ilposedenue unsepcuu caxaposvl. B TepMOCTOMKNN XUMHUUYECKUN CTaKaH BHOCST
BBIJIAHHYIO HABECKY Caxapo3bl, COAEPKAIILYI0 UHEPTHbIE MPUMECH, T00ABIISIOT MEPHBIM
mutrHIpoM 20 mit 2 M pacTBopa COJISTHOM KUCIOTHI M HArpeBalOT Ha MECOYHOM OaHe uiu
ANIEKTPUYECKON IIUTKE O KHUIEHHS, MOCJE YEero KUIATAT pacTBOp B TEUEHHE 5 MHUH.
PacTtBop oxy1a)aroT 10 KOMHAaTHOM TeMIlepaTyphl MO CTPYeil BOAOIPOBOIHON BOABI U
MEPEHOCAT €ro uepe3 CTEKISHHYI0 BOPOHKY B MepHYI koindy oObemom 100.0 wmur.
Heckonbko pa3 OMNOJACKUBAKOT TEPMOCTOMKUN XUMHUYECKHI CTaKaH M CTEKJISTHHYIO
BOPOHKY JUCTUUIMPOBAHHOM BOMOM M MEPEHOCAT TakKUM 00pa3oM B MEpPHYIO KOOy
OCTaBIIIMECS YaCTHUIII BelecTBa. Jlanee yoOuparoT BOPOHKY, pa30aBIIsSIFOT pacTBOP B KOJIOE
0 METKM JHUCTWUIMPOBAHHOW BOJOM M TILATEIBHO NEPEMEIINBAIOT, MHOTIOKpPaTHO
nepeBopaunBas KoJoy.

3. Onpedenenue ungepmuposantuvix caxapos. Ilunerkoit Mopa oTOMPAIOT AIUKBOTY
aHanm3upyemoro pactBopa oobemom 10.00 Mu1 B KOHUYECKYIO KOJIOY JUISI TUTPOBAHUS
emMkocThio 150-200 mu, u3 Owoperku nob6asmsior 10.00 Ma craHmapTHOTO pacTBopa
cynbdara menu(ll), BHOCAT MEpHBIM IUIMHIPOM 3 MJI pacTBOpa TapTpara Kajaus U
THIATEIbHO MepemermuBatoT. OOpa30BaBUIMIICS TEMHO-CUHUN pPacTBOp HArpeBarOT Ha
ANEKTPUUYECKON TUIMTKE MM MECOYHON OaHe M KUMATAT B TeueHue 2—3 muH. [Ipu 3Tom
BBIJICTISIETCA KENIThIM OCaJoK, MEepexoasiiuidi B KpacHbI. PacTBop oxmaxnaioT a0
KOMHAaTHOM TeMIeparypbl IOJ CTpyed BOMOMPOBOAHON BONBI, JO00ABISAIOT MEPHBIM
mnHapoM 20 M pactBopa moauaa kanusg ¥ 10 mur cepHoil kuciorsl. HememneHHo
TUTPYIOT JKENTOBATYI0 CYCIEH3UIO PacTBOPOM THOCYNIb(ara HATpus A0 NOSABICHUS
OnenHo-xenTOM OKpacku. BBomsar 3-5 kamens pacTBopa Kpaxmasa U IMPOJOJIKAIOT
TUTPOBATH MPH B30AITHIBAHUU JI0 UCUE3HOBEHUS CHUHEH okpacku. [1o GropeTke n3MepsioT

00beM pacTBopa NaxS>03, nome muii Ha TATPOBAHKE, U 3AIIUCHIBAIOT €TI0 C TOUHOCTBIO J10
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0.10 M. 3anonHSAIOT OIOPETKY 0 HYJIEBOM OTMETKH, 3aKpBIBAIOT €€ XJIOPKAJIbIIMEBOM
TpyOKOif € HaTPOHHON W3BECTbIO M TIOBTOPSIOT TUTPOBAHHE JO TOJIYyUYEHHUS TpexX
PE3YJIBTAaTOB, MOMAPHO OTIMYAIOIIUXCS JIPYr OT apyra He Oosnee yem Ha 0.10 mu. Otu
PE3yABTAThl YCPEAHSIOT U UCTIONB3YIOT JAJIsl pacueTa MacCOBOM JTOJM caxapo3bl B HABECKE
o ¢popmyie:

100-342.3-10.00
2 - m(HaBecka)

w(caxaposa), % =

c(Na,S,05) -V(Na,S,0
'<°'°1O-c<6uso4>— s T 3)),

1000
e

m(HaBEeCKa) — Macca HaBECKHU caxapo3bl C MHEPTHOM 100aBKOMH, T;
c¢(CuSO4) — TouHas koHueHTpanus pactopa CuSOs, M;

c¢(Na2S203) — TouHas koHIeHTpanus pacTBopa NazS>03, M;

V(Naz2S203) — cpennuii 00beM pactBopa Na2S203, 3aTpaueHHbIN Ha THTPOBAHUE, MJI.
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