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BBE/IEHHE

MN3yyenne kypca oOmEd XMMHHM CKJIAJbIBA€TCS U3 JIEKIHH, JaOOpaTOpHO-
NPAKTHUECKUX 3aHATUN U pabOThI CTYIEHTOB C YUEOHUKOM.

Ha naGopaTopHbIX 3aHATHSIX CTYACHTBHI yIIyOJIAIOT TEOPETHUECKUE 3HAHUS U OBJa-
JI€BAIOT HABBIKAMU U TEXHUKOW XMMHYECKOr0 3KCIIEPUMEHTA.

Ecnu yke B By3e CTYJEHT OCBOUT IPUEMBI U HABBIKM JKCIIEPUMEHTHUPOBAHUS, TO B
€ro MpaKkTUYECKON paboTe OBICTPO BHIPAOATHIBACTCS PAllMOHANBHBIA MOAXOM K BBIMOIHE-
HUIO JII000TO 3aJJaHusl.

JI71s1 ycrienrHoro BeIMOJHEHUs 1ab0paTopHOi paboThl HEOOXOIUMO:

1) mpeaBapUTENbHO U3YYUTh TEOPETUUECKUN MaTepHUall JaHHOU TEMBI;

2) 03HAKOMHTHCS C ONMKUCAHUEM HACTOSIEH padOThI;

3) He HaUMHATh ONBIT IIOKA HE CTAHET, ICEH CMBICI padOTHI;

4) oncaHue BCceX MPOBEICHHBIX OMBITOB U BBIBOJBI CIIEYET 3aHOCUTH Cpa3y B J1abo-
PaTOPHYIO TETPab.

MepsbI IpeA0CTOPOKHOCTH NIPU padoTe B J1adopaTopum
U NnepBasi IOMOUIb NMPU HECYACTHBIX CJIyqasxX

BrinonHenne 1abopaTopHbIX 3aHATUN TpeOyeT MpeaBapUTEIbHOIO O3HAKOMIICHUS C
MepaMu IPeIOCTOPOKHOCTU U TIpaBUIaMH padoT.

1. Bce OmbITHI € SIIOBUTHIMH U MTAXy4YHMU BEIIECTBAMHU CJIEAYET MPOBOJIUTH B BBITSI K-
HoM 1mikady ("o taroit")

2. Oco0yr0 OCTOPOXKHOCTH HaJ0 COOMIOATh MpU paboTe ¢ KOHIEHTPUPOBAHHBIMU
KUCJIOTaMHU U 1ienodyamu. VX xpaHsT nox TArou.

3. He crnenyeT HioXaTh BBIIEISIOMIMECS MIPU peakiuu rassl. Mx Heodxoaumo pacmo-
3HABaTh U3/1AJIM, CJIETKa HAIpaBJsis TOK BO3yXa K cele.

4. Cnegyet HarpeBath NPOOUPKY, JIepHkKa €€ OTBEPCTHEM OT €05l U OT HAXOASIINXCS
PSAIOM JIFOJEH.

5. Jlas peakiuu B MpoOUPKY Ha0 OpaTh HEOOJIbIIOE KOJIMYECTBO PEaKTUBOB (He 00-
nee 1/3 or o6bema NpoOUPKH).

6. He cnegyer n30bITOK peakTHBOB BBUIMBAThH U3 MPOOUPOK, CTAKAHOB U T. I. 00paT-
HO B CKJISTHKY BO M30€XaHUE 3arps3HEHUS PEaKTHBA.

7. Ilpu oxorax KUCIOTON HY>KHO HEMEIJIEHHO OOMBITH O0O0XIKEHHOE MECTO 0OJIb-
UM KOJMYECTBOM BOJIbI, 3aTeM NpoMbITh 5 % NaHCOj; (nutheBoi coabl) U cMa3aTh Ma-
3bI0 OT OXKOTOB.

8. Ilpu oxorax IIETOYbI0 HYXHO IMPOMBITH MOPAKEHHOE MECTO OOJBIIMM KOJIHYe-
CcTBOM BoOAnI, 3aTeM 2 % H3B0s; 1 cMaszath Ma3bio OT 03KOT'OB.

9. IIpu TepMuUeCcKUX 0XKOTrax 000AOKEHHOE MECTO CJIEeNyeT MOTrpYy3UTh B CBEKEIPH-
roroBiaeHHbI pacTBop KMnO,. 3aTeM cma3aTh Ma3bio OT 05KOIOB MJIM Ba3eIMHOM. XOpO-
iee cpeACcTBO mpu Hebobmux oxorax - C,HsOH.

10. IIpu mope3ax CTEKJIOM HYXHO yIaJuTh OCKOJKUA U3 PaHKH, IIOCIIE Yero NOopaHeH-
HOE MECTO CMa3aTh MOJIOM U MepeBs3aTh.



JlaGopaTopHnasi padora Nel
OCHOBHBIE KJIACCHI HEOPT AHMYECKUX COEJIMHEHUH

Heab padoTsl: 1. 3aKkpenuTh 3HAHUS MO KJacCaM HEOPTraHUYECKUX COSIUHEHUM (OK-
CHUJIbI, TUAPOKCH/IBI KUCIIOTHI, COJIN). 2. BBISICHUTH 3aKOHOMEPHBIE CBSI3H MEXK]y KJIacCaMu
HEOPTraHUYEeCKUX coequHeHui. 3. OCBOUTH J1aOOpaTOPHBIC METOAbI MOJYYCHUS OKCHJIOB,
TUJIPOKCUIOB, KUCIOT U coier. M3ydnTh NX XUMUYECKUE CBOMCTBA

OO6opynoBaHme: meCcTh MPOOUPOK, CIIMPTOBKA, CTCKIISTHHAS Ta0o4yKa, Kojba oObe-
MoMm 250 mu1, “HAUKATOpHAs Oymara.

PeakTuBbI: cepa, anierat CBHHIIA, 2 H. CEpPHAsl KUCJIOTA, OKCHI Kaubius, Hherondra-
JeuH, cyibdar muHKa 5 %, 2 H. THAPOKCH]T HATPHS, TUCTUUTMPOBAHHAS BOJIA.

Onwvim 1. Ilonyuenue Kkuciom u uzyuenue ux c60lcme

CTeKJISIHHOW MaJIOYKOM IpeIBapUTEIBLHO ClIETKa HarpeToM, B3SATh CEPHI, 3aTEM IOJ-
»K€4b Ha CIIUPTOBKE M OIYCTUTH B KOJIOOUKY. [Tocie cropanus cepbl 700aBUTh B KOJIOOUKY
BOJBI. DHEPTrUYHO B30OJITATh IO PACTBOPEHUS JbIMa B BOJIC. B IMOIyYeHHBII pacTBOp omy-
CTUTh KYCOYCK MHIMKATOPHON OyMaru.

[TpoBecTH Bu3yanbHbIe HaO M0 AcHUA. ClieaTh BBIBO/I.

Hamnucath ypaBHEHUS IPOTEKAIONIUX PEAKIIHH.

Onwvim 2. Bzaumooeiicmeue coau ¢ Kuciomoi

Cwmemath B MpoOMpPKE HEMHOTO PAacTBOpA alleTata CBUHIA C pa30aBJICHHOW CEpHOU
KHCJIOTOM.

[IpoBecTu BuzyanbHble HaOM0AeHUsA. CrienaTh BBIBO/I.

HanucaTtpe ypaBHEHHs IPOTEKAIOIINX PEAKIIUH.

Onwvim 3. Iloayuenue ocnoeanuil u u3yuenue ux ce0lucme

Hebomnbimoe KomuecTBO OKCH/Ia KaJIbIIHs TTIOMECTUTH B IPOOUPKY, TPUIUTH HEMHOTO
JTUCTUJUTMPOBAHHOM BOJIBI, Ty/1a K€ J00aBUTH 1-2 Karum pactBopa geHosndranenHa.

[IpoBecTn BusyanbHbie HaOMOAeHUA. ClienaTh BBIBO/I.

Hanucars ypaBHEHUS POTEKAIOLINX PEAKLIUN.

Onwvim 4. Ilonyuenue u ceoiicmea amghomepHvix 2uOpPOKCUO08

B npoOupky HaauTh pacTBOp COJM IIMHKA, JOOABUTH HECKOJIBKO Kameib IIEJ0Yd 10
oOpazoBanus 6esoro amopgHoro ocajaka. B3donrate ocagok u pa3iauTh Ha JBE MPOOUPKH.
B nepByto npoOUpKy HaIUTh CEPHON KUCIOTHI, @ BO BTOPYIO U30BITOK IIEIOYH.

[IpoBecTu BuzyanbHbie HaOM0AeHUsA. ClienaTh BBIBO/I.

Hanucars ypaBHEHUs POTEKAIOLINX PEAKLIUN.
3aaHus I CaMOCTOATEIbLHON PadoThI

1. Hamucarp peaknmu B3auMOCHCTBUS OpTOHOCHOPHON KHCIOTHI U THAPOKCHUIA
KaJbIUs, CEPHOM KHUCIOTHl M THAPOKCHIA AFOMHHHUS, a30THOM KHUCIOTHI M KapOoHaTa
AJIFOMHUHMSI, CEPHUCTOM KUCIOTHI U KapOoHaTa HaTpHsL.

2. Hanucatp ypaBHEHUsl peaklUy MOJYYEHUS] CEPHOW U COJIHOM KUCIOTBI U3 UX
COJIEH.

3. OcCylecTBUTH LIETIOYKY MPEBPAILICHUIA:

K — KOH — KHCOg — KzCOg — KZSO4

5



JlaGopaTopHnasi pabora Ne 2
OIPEAEJIEHUE TEIJIOBBIX 5OOEKTOB
Heas pa6orpi: OCBOUTH KAJTOPUMETPUUECKUI METOJl ONpENEIeHUsI TEIUIOBBIX 3(-
(bheKToB.
OO6opynoBanue n MaTtepuaJbl: kamopumerp (puc.l), crakan oobemom 250 mi, 1u-
JUHAP, TEPMOMETP, BEChl TEXHUYECKHE, BOPOHKA.
PeakTuBbl: XJ0pu Kaaus, CyabdaT MeIu.

= —t
e —" TEPMOME TR
[ || ] .
KpHTNKa ¢ NpoGroit
" grakan OAA BOOu
Lo T Melanka
_\\i CTaraHsl MaciAMoHHEE

. wraTHipe
Puc. 1. Cxema kanopumerpa.

IIpuHOMI MeTOAa COCTOUT B M3MEPEHUHM TEMIIEPAaTypbl pacTBOpa BHYTPHU KaJlOpH-
MeTpa Mo X0y MPOLECCca Yepe3 paBHbIE TPOMEKYTKH BPEMEHHU.

Xoxa padoTbl

B crakan kamopumerpa BHectd 180 M BOABI M MOCTaBUTh B NMPUOOpP. 3aKPHITh
KPBIIIKY U YCTAaHOBUTH TepMOMeETp. Brimrounts npudop B cetb. UKcupoBaTh TeMIiepary-
Py C MHTEPBAJIOM B OJIHY MUHYTY JI0 YCTAHOBJIEHUS ITIOCTOSIHHOIO 3HAYECHHSI B TEUCHUE HE
MEHEE TPEX MUHYT.

3aTeM, HE BBIKJIIOYAsi KAJIOPUMETP, YEPE3 BOPOHKY BHECTH 4-5 T UCCIEAyeMOu coiin
(KCI), B3BemrenHoii ¢ Tounocthio 70 0,01 1. [IpomomkuTh GUKCHPOBATH TEMIIEPATYPY JI0
IIOCTOSIHHOT'O 3HAYEHHUS B TPEX TOUYKAX.

Takum ke oOpa3oM TPOU3BECTH PACTBOpEHHE 4-5 T JAPyrod uccieayeMon CoJu
(CuSOy).

[Tony4yeHHbIe pe3ynbTaThl 3aHECTH B TAOIUILY 1.

Taoauna 1
3aBHCHMMOCTH H3MEHEHHs] TeMIIEPATYPbl OT BpeMeHH
B IIpoliecce pacCTBOPeHNs BelllecTB

Oc Bpewms, 1, Mun
0 1 2 3 4 5 6 7 8 9 10 | 11 | 12
H,O
KC1
CuSO,

[TocTpouts rpadmk 3aBUCUMOCTH H3MEHEHUS TEMITEPATYPBI OT BPEMEHH, OTKJIa IbIBAsI
0
1o ocu abcrucce Bpemst (MUH), a 1Mo ocu opauHat — remmepatypy (TC).




PaccuurtaTh TENI0TY ruApaTaliuy UCCIEayEeMbIX cojiei 1o hopmylie:
m
K-At | K-At, | n = —conn

kel = kel) Quusa = n(Cuso,)’ M

coau

rae Q - TerioTa ruApaTanuy coym, KJ[/Mob;

Kian- KOHCTaHTa Kanopumetpa, kJx/rpan, npuasath K, = 0,8 x[x/rpax;

At’C - u3MeHEHHE TeMIIepaTyphl;

N - YHUCJIO MOJIEH COJIH;

Mo~ MAcca HAaBECKH COJIH, T

Mo - MOJIIpHASI Macca COJIH, T/MOJIb;

Cnenatb BBIBOJI 00 M3MEHEHUHU TETUIOTHI IIPH PACTBOPEHHUH MCCIIEAYEMBIX COJICH.

KoHTposbHbIE BONIPOCHI.

1.
2.
3.
4.

5.

Uto n3ydaeT XUMUYECKAs] TEPMOIUHAMUKA?

Chopmynupyiite 1-i, 2-if u 3-i 3aKOHBI TEPMOJIMHAMUKH.

UTto Takoe BHYTPEHHSISI SHEPIUsl CUCTEMBI, DHTAJIBIUS, DHTPONHS U H300apHO-
M30TEPMUYECKHI TTOTEHIIAT?

Uto takoe tepmoxumusi? KakoBO COOTHOIIEHUE TEPMOXUMHYECKUX U TEPMOIUHA-
MUUYECKUX TEIMIOBBIX 3(PPEeKTOR?

Jaiite onpeaenenue 3akoHa ['ecca? ChopmynupyiiTe ClaeACTBUS U3 HETO.

321Ila‘ll/l AJId CAMOCTOATEC/IBHOI'0O PCIICHUA

1

. Boruanciure AH,° AG®, AS® peakiuu, mpoTekaromieii 1o ypaBHEHHIO:

Fezog (K)+3H2 (F):2 Fe (K)+3H20 (F)

Bo3MmoxkHa 1 peakiusi BocctaHoBlieHust Fe,O3 Bogopoaom npu temneparypax 500
n 2000° K?

Peaxuiust ropeHus aMMuaka BbIPaKaeTCsi TEPMOXUMHUYECKUM YPaBHEHUEM:
4ANH3(r)+30, (1)=2N; (1)+6H,0 (x) AH = -1530,28 xJIx.

Boruncnure ternory odpazoBanust NHj (T).

[Ipu kako# TemMnepaType HaCTYIIUT PABHOBECHUE CUCTEMBI:

CO(r)+2H,(r) = CH;OH(x); AH = 128,05 xJTx?

JlabopaTtopnasi pa6ora Ne 3
UCCIELJOBAHHUE 3ABUCUMOCTU CKOPOCTHU
XUMHWYECKOU PEAKLINU OT YCJIOBUU EE TTPOBEJIEHUA

Heab padoThbl: U3YyYUTh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT pa3iinuu-

HBIX CI)aKTOpOB, d TaKKC BJIMAHUC KOHIOCHTPAIWHU BCIICCTB HA XUMHNYCCKOC PABHOBCCHUC.

OO6opynoBanme: Tpu TepMOMETpa, Tpu ctakaHa oobemMom 100 -150 mu, mmnTka, mpo-

oupku 1 5 mT., OONBIION CTaKaH ISl BOJBI.

PeaktuBbi: 0,1 M tuocynsdar narpus, 0,1 M cepHast kuciaora, KOHIEHTPUPOBAH-

HbIe pacTBOpbI xyopuaa xemnesa (111), poranuaa aMmmoHust, XJopu1a aMMOHHUS.

HpI/IHIII/Il'I ME€TOoAa 3aKJIII0YacTCs B UBMCPCHHUHN CKOPOCTHU XUMHYECKOMN pCaKiuu B 3a-

BHUCHMMOCTH OT KOHILCHTpPAIMU PCarupyromunx BCIICCTB U TCMIICPATYPEI. B ocHoBe omnkiTa
JCKHUT Clcayromas XuMuiIcCKasa pCaKiuA:

Na,S,05; + H,SO,— Sl, + SO, + Na,SO, + H,O
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Onvim 1. 3asucumocms cKopocmu peakyuu om KOHUEHmMpPauuu 00H020 U3 pea-
2eHm o8

B Tpex npoHyMepoBaHHBIX MPOOHpPKaX MPUTOTOBUTH PACTBOPHI TUOCYJb(}aTa HATPUS
pa3IM4HON KoHIeHTpaluu, pazoasisis 0,1 M Na,S,03 Bojiol, corsacHo Tadmutie 2.

3ateM B KaxIylo IpoOupKy moodepenHo BauTh no 2 mia 0,1 M H,SO,, dukcupys
BpEMsi C MOMEHTA MPWIMBAHUS KUCIOTHI JO MOMYTHEHHs pacTBOpa (00pa3oBaHMs OcCajKa
cepnl). Pe3ynbTaThl BHECTH B TAONIHUILY 2.

Tabauna 2
No Obbem, M Cy, Mob/11 | OOBbeM, M1 | Bpewms 1, y(;:)'ciio_
npobupku | Na,S,0; H,0 Na,S;05 H2S0, ceK v=1/1, cex*
1 8 - 2
2 4 4 2
3 2 6 2

Paccuutates C,, Na,S;03 B kaxmoil mpoOUpKe W YCIOBHYIO CKOpocTh. IlocTpouth
rpaduK 3aBECHMOCTHA CKOPOCTH PEaKIIMH OT KOHIICHTPAIIMH, OTKJIAAbIBas 10 OCH abcIuce
KOHIICHTPAIHIO, a TI0 OCH OPANHAT CKOPOCTh. CenaTh BBIBOJ.

Onwvim 2. 3aeucumocme cKopocmu peakyuu om memnepamypbl

B tpu npobupku BHectu mo 2 ma 0,1 M H,SO,. B tpu apyrue mpoOupku mo 2 mi
0,1M Na,S,03

B xumuyeckunii ctakad HanuTh 50 - 100 M1 BOJONTPOBOAHOM BOBI U IOMECTUTH B HE-
ro mapy npooupok. Ilpu 3ToM u3Meputh TeMmeparypy pacTBOpa B CTakaHE C BOJOM -
cTapToBasi TemriepaTrypa. Beimepkarh kaxayro napy npooupok B teueHue 30 cek B cra-
KaHe C BOJIOM IS BBIPABHUBAHUSI TEMIIEPATYyphl, a 3aTEM CIHUTh COJIEPKUMOE MPOOUPOK,
buxcupys BpeMs 10 TOMyTHEHHUS pacTBoOpa.

[locnenyroume ABe peakUuyd MPOBECTH, YBEIWUYUBAs TEMIIEPATypy pearupyronimx
BemiecTB Ha 10 °C mo cpaBHEHHUIO ¢ NepBoid peakuuent. Jiis atoro qo0asisieM ropsiaeit Bo-
JIbI B CTaKaH, KyJa MmoMelleHsl cieaytomue ase npodupku ¢ 0,1 M Na,S;0; u 0,1 M H,
SO,. Pesynbrarsl 3aHecTy B TabuIy 3.

Taoauna 3
Ne ipo- O6bem, MI 0c Bpewms t, |Yciu. ckopocTh "
OHpPKH Na,S,0; H,SO, CceK v=1/t,cext | T Fraof
1 2 2
2 2 2
3 2 2

PaccuutaTh yCIOBHYIO CKOPOCTh PEaKIMM U TEMIIEPATYPHBIN KOI(PPUIIMEHT peakiuu
7= Kerao/Ks,
r71€ Ki10 - CKOPOCTD PEaKIIMH MTOCIIC YBEITUICHHS TEMITEPATYPHI;
K; - CKOpPOCTB TpeABIAYIICH peaKIINH.
[TocTpouTh rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI.
Cnenatb BBIBOJI, UCTIONB3Ys npaBuiio Bant-I'odda.




Onvim 3. 3aeucumocmos Xumuueckozo pasHoBecus om KOHUEHmMpauyuu eeuecmae

[TpuUroTOBUTH YETHIPE OJIMHAKOBBIC MPOOUPKH, JUIS 3TOTO B KAXKAYIO M3 HUX HAIUTH
0 5 MJI JUCTHILIMPOBAHHOM BOJBI M TIO OJHOM KaIljie KOHIICHTPUPOBAHHBIX PAcTBOPOB
xyopuaa xene3a (I1l) u pomanuma aMMoHMS, TIIATEIBHO MEpeMeIaTh U OTMETUTh LIBET
pPacTBOPOB.

B nepByto npobupky n1006aBuTh eile oaHy Kario 5% xiopuaa xkenesa (l11), Bo BTo-
pyto 1 Karuo KOHIIEHTPUPOBAHHOTO PACTBOPA POJAAHKIa AMMOHHS, a B TPETHIO HECKOJIBKO
KPUCTAJUTMKOB XJIOPUIA aMMOHHUSI, Y€TBEPTYIO MTPOOUPKY OCTABUTH IS KOHTPOJISL.

CpaBHUTH IBETAa PACTBOPOB BO BCEX MPOOMPKAX C IBETOM PacTBOpa B YETBEPTOU
mpoOupKe, CAeNaThb COOTBETCTBYIOINIMI BBIBOJ, HAMKCAaTh ypaBHEHUE DPEaKIMd OOMEHa
MEXIy WCXOJHBIMU PEareHTaMH U CTPEJIKaMU OTPEISIUTh HAIPABICHUE CMEIICHUS PaB-
HOBECHS TIPU 100aBJICHUH PEareHTOB.

KoHTpoJ/IbHBIE BOIPOCHI:

1. JlaiiTe onpeneneHre CKOPOCTU XUMUYECKON peakuu.

2. Ilepeuncnure GpakToOpbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMHUUYECKOMN pEeaKIHH.

3. Copmynupyiite 3akoH aercTByrommx Macc. KakoB (u3nueckuil cMbICI KOH-
CTaHTBI CKOPOCTH PEaKLINH?
Kakue Teopun oOBACHAIOT 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT TEMIIEPaTyphl?
UYro Takoe 3HEprust aktuBauuu? s yero e€ onpeaensor.
Yro Takoe oOpaTUMble XUMUYECKHE MPOIIECCHl U XUMUYECKOE paBHOBECHUE?
Cdopmynupyiite npunuun Jle-IlaTensbe.

No ok

3agaum I CAMOCTOSATEILHOTO PelIeHUs

1. Bo ckoJIbKO pa3 yBEIMUUTCS CKOPOCTh PEAKIIUU B3aUMOJCHCTBUS BOIOpOAa U Opo-
Ma Hy(r) + Bry(r) «»2HBr(T), eciiu KOHIIEHTpallMK UCXOIHBIX BEIIECTB YBEIUYUTH B
2 paza?

2. Bpruucnoure TemmeparypHbii KO3(G(GUIUEHT CKOPOCTH HEKOTOPBIX PEAKIUH, €CIH
IIpU MOBBIIEHUH TemIiepatypsl: a) oT 283 no 323 K cKopocTh peakuuu yBEIHYu-
nack B 16 pa3; 6) ot 323 no 373 K ckopoctb peakuuu yBenuumiach B 1200 pas.

3. Ha ckonbko rpagycoB HYKHO MOBBICUTH TEMIEPATypy, YTOOBI CKOPOCTh PEAKIIMH
yBenumamiiachk B 81 pas, eciau temneparypHbiid KOdQPUITMEHT CKOpOCTH paBeH 37

JlaGoparopnas paGora Ne 4
[IPUT'OTOBJIEHUE PACTBOPA AKKYMYJISITOPHOM CEPHOM KUCJIOTHI

Leab padoThl: HAYYUTHCS TOTOBUTH PACTBOPHI 3aJaHHON KOHIIEHTPALIUU U3 PACTBO-
POB, IMEIOITUXCS B JIAOOPATOPHH.

OO6opynoBanue: HaOOp apeoOMETPOB, MIJIMHIP, CTaKaHbI 00beMoM 250 M1, MEpHBIC
IPOOHPKH.

PeakTuBBI: cepHasi KUCIOTa KOHIL., BOAA JUCTHUITMPOBAHHAS.

3aganue: [IpurotoBuTH, IPEIIOKEHHOE MPENOIABATEIEM, KOJINYECTBO CEPHOM KHUC-
5oThI p = 1,25 r/eM® 13 96% cepHOit KMCIOTHI TIOTHOCTHIO 1,84 r/em®,



Xoa padoTnI

1. ITo cripaBoYHO# TaGaMIE ONMPEACTUTh MPOIEHTHYI0 KOHIIEHTPALIMIO CEPHOU KHC-
JIOTBI ¢ TWIOTHOCTBIO 1,25 r/em® (puitoskerne, Tabir. 3).

2. Paccuurath koanuectBO 96% cepHOM KUCIOTHI TJIOTHOCTHIO 1,84 r/em® u BOJBI,
HEO0OXO0IMMOE JIJIsl TPUTOTOBJICHUS 3aJITaHHOTO PacTBOpPA.

3. B MepHOM 1uiauHApe NMpUroToBUTH pacTBop (Buumanue! Kuciory nmpunuBath B
BO/Y, @ HE HA00OPOT), OXJIAAUTh 10 KOMHATHOW TEMIEPATYPhI, U3BMEPUTDH €TI0 TUIOTHOCTb.
Pe3ynbratel 3anecty B Tabmiry 4:

Ta6auua 4
Wcxomnsiii pactBop H,SO, [Tomryuennsriit pactBop H,SO,
p % Cm CH p % Cm CH
1,84 96

4. Paccunrtarh MossipHyto(CM) 1 HopMasbHyt0 (CH) KOHIIEHTPAIMKU PaCTBOPOB.
dopMyIibl pacuera.
[Ipu monmydeHnn pacTBopa 3aJaHHON KOHIICHTPAIUH yIOOHO IMOJIB30BATHCS CICAYIO-
et hopMyIoii:

®1°M1 + ®2'My

Wcvemenns — ~777"TTTTTTTmT TS 1.1.
m; +m,

TIE Ocyemenns ~ 38JaHHAS KOHLIEHTpaUusl, %o
®; * My - KOHIIEHTPAIUs U Macca BEIecTBa MEPBOTO pacTBopa, %o;
®; * My- KOHIIEHTPAIMs U Macca BEIeCTBa BTOPOTO pacTBopa, %;
€CJIM , * My — BOJIa, TO BCE 3HAYEHHUE PABHO HYIIIO, T. K. Wyons = O
B cnyuae o6bemoB (V) dbopmyra umeeT BU:

®1"Mp + My

WOcvemenns — ~7777TTTTTTTTT IS 1.2.
Vi p1+ Ve p;
[Ipu pa3daBieHny pacTBOpa BOJOM TaKXKe€ MOKHO MOJIb30BaThCS (POPMYIIOM:
Ocpemenns — ~~~"""""""mTmmmmmom-s 12
rnpaCTBopa+ X

TIE Ocyemenns - 38JaHHAS KOHLIEHTpaUusl, %o
M; — Macca BeIIeCTBa, 3aKJIIOUYCHHAs B PacTBOPE, U3 KOTOPOTO TOTOBST 3aJlaHHBIN
pacTBop, T;
X — Macca BOJIBI, T.
Jns nepecuera maccoBoi n1oau (%) B mossipayto (Cm) u HopmainbHyto (CH) KOHIEH-
TpaIy pacTBOPOB MOKHO MCIIOJIb30BaTh (POPMYIIBI:
o p-10 o:-p-10
Cy = ======mmmm- 1.4 Cy = e 15
M 2
rje o - maccoBas nois (%) pactBopa;
p - TUIOTHOCTb PACTBOPA, T/CM’;
M - monsipHas Mmacca BEUIeCTBa, I/MOJIb;
3 - MOJIb-3KBUBAJIEHT BEIIECTBA, I-IKB/MOJIb.
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IIpumep pacuera: U3 umeromerocst 39% pactBopa cosisiHOM Kuciotel, p = 1,20
3 3 .
r/cm” mpurotoButh 200 mu 10% pactBopa p = 1,05 r/cm”. Kakoit 00beM KHCIOTBI U BOJIbI
HAJI0 CMEIIATh, YTOOBI MOTYYUTH JaHHBIA pacTBOp?

Tano: Pemlenne:
W = 39% Hcxona uz dopmMyas 1.1
- 3 =&?,+m,+mg~m, 1.1
p1=12ricm L o
Mpacraops = 200+ 1,05 =210 1
39.X +0

Doemenyn — ]0'::/0 0= -W
p = 1,05 r/em’ 2100 = 39x

x=538r

Ucxons uz popmyast M = V- p, monydaeM V cnom =53,8 : 1,2 =48,3 M

M s = 210-53,8 = 156,2 1.

Taxum o6pazom, amst mpurotoBienus 200 M pacTBopa coistHON KucioTel (p = 1,05
r/cM°) HEOOXOIMMO M3MEpHUTH 156,2 M AHCTHTMPOBAHHOIN BOIBI U MPHIHTH B Hee 48,3
MII COTIsTHO# KucoTsI (p = 1,20 r/em’).

Cornacno popmynam 1.4 u 1.5 Cm u CH COOTBETCTBEHHO PaBHbI, T. K. COJISIHAsI KUC-
JI0Ta OAHOOCHOBHA!

10 - 1,05 - 10 10 - 1,05 - 10
O PR32 (R N —— =2,88 .
36,5 3,65

KoHTpoJsbHBIE BONIPOCHI.
1. PacTBOpHI KaKUX BELIECTB HA3BIBAIOTCS AJIEKTPOIUTAMU?
2. Knaccudukanus pacTBOPOB IEKTPOJIUTOB.
3. UTO MOHUMAIOT MO/ KOHCTAHTOW U CTEMEHBIO TUCCOIHAITIH?
4. Yto Takoe pH? Kakue 3HaueHus OH MPUHUMAET B KUCJIOW, HEUTPATLHON M MIEI0Y-
HOU cpene?

3agaum I CAMOCTOSATEILHOTO pPelleHust

1. Cmemanu 247 r 62%-noro u 145 r 18%-Horo pactBopa cepHoi KucioThl. KakoBa
MIPOIICHTHASI KOHIICHTPAIUS MOTYYEHHOTO pacTBOpa.

2. Bpruucnure MossipHyro, HopManbHyl0 KoHieHTparuu 20,8% pactBopa HNO;
miotHocTho 1,12 r/em®. CkobKo rpaMMOB KHCJIOTBI COJIEPKUTCS B 4 J1 3TOr0 pactBopa’?

3. Kaxoit 06bem 20,01%-soro pacreopa HCI (.1,100 r/em®) TpeGyercs amst mpuro-
tosienus 1 11 10,17%-roro pacteopa (rwr. 1,050 r/em®)?

JlaGoparopHasi pabora NeS
'UJIPOJIN3 COJIEN

Heab padoTbi: M3yunTh XapakTep THAPOIU3a PA3IMYHBIX COJICH, BIUSHUE HA CTe-
NE€Hb TMAPOJIN3a PA3IUYHBIX (PAKTOPOB.

Oo6opynoBanme: mpoOupku 10 mT., ”HAMKAaTOpHAs Oymara, CIUpPTOBKA.

Peaktusbl: 0,1 H. TUIpOKCHIA HATPUSI U CEpHOM KUCIOTHI; 0,1 H. pacTBOPHI Cojiei (XJ10-
pua HaTpusi, KapOoOHATa HATPUsl, THIPOKAapOOHATA HATPHSI, CHIMKATa HATPHS, alleTara HaTpus,
areTata aMMOHUS, XJIOPUJIA IIUHKA, CyIb(ara ammonusi, xopu sxenesa (111)); hbenondranenn.
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Xoa padoTnI

Onvim 1. Onpedenenue xapakmepa 2uopoau3a

[IpuUroToBUTH IECATH OAMHAKOBBIX MPOOUPOK U B KXKAYIO HAJTUTH MO 1-2 MJT pacTBO-
POB COJICH, KUCJIOTHI U IIEI0YH, MPEJIOKEHHBIX NIpenoaaBaTeneM. B kaxmyro npooupke
OTIPEICTTUTh KAa4eCTBO CPENIbI C TMTOMOIIBI0 HHIWKATOPHOW Oymaru. Pe3ynbpTaThl 3aHECTH B
Tabnuiy 5.

Taduamnna S
No PacTop [IBeT pH KpaTtkoe nonso-
poOUpKU WHJUKATOpa MOJIEKYJIIPHOE Yp-HHE

HamnmcaTte ypaBHEHUS THAPOJIN3A 10 BCEM CTYIIEHSM BCEX COJIEH B COKPALIEHHOM, ITOJIHON
MOHHOU M MOJIeKyJIsipHO# (popme. KpaTkoe noHHOE ypaBHEHUE BHECTH B Tabiuny 5. Cre-
JaTh BBIBO/I.

Onwvim 2. Baruanue memnepamypol Ha CmeneHs 2Uopoau3a

B nmpoOupky BHecTu 0,5-1 mit pactBopa arerarta HaTpus u 1-2 xamau geHondraneu-
Ha. ConepkuMoe NpoOUPKU HATPETh A0 KUIICHUS.

[IpoBecTH Bu3yanbHble HAOIIOAEHUS U CAEIATh BHIBO/.

Hanucars ypaBHEHHE THAPOIN3a JAHHOW COJIM COKPAIICHHOW MOHHOMW, MOJHOW MOH-
HOU U MOJICKYJISIpHOU (hopme.

Onwvim 3. I'udpoausz coau odpazo6anHoll ci1adbim 0CHOBAHUEM U C1AO0T KUCIOMOTL

B npooupky BHecTr 0,5-1 mut pactBopa xnopuma xenesa (1), 1-2 mn quctummupo-
BaHHOMW BOJBI M 2-3 MJI pacTBopa arerata Hatpus. Coaep:kuMoe IpoOUpPKU MepeMeniaTh,
HarpeTh A0 KUIMIEHUS U KUTISITUTh 0 MOSIBJIEHUS XJIOMbEBUAHOTO OCAIKA.

Hanucars ypaBHEHUS MPOTEKAOIINX PEAKLIUAN.

Crenatb BBIBOJI O PABHOBECHH.

Onvim 4. Heoopamumuwtii cudposius

B npo6upky BHecTH 1-2 MI1 pacTBOpa COJIM aJlOMHUHMS, @ 3aT€M 110 CTEHKaM MpoOup-
KM NPUINTH 1-2 MI1 pacTBOpa KapOoOHaTa HaTPUS.

[IpoBecTH Bu3yanbHble HAOIIOICHUS.

CocTaBuTh ypaBHEHHE NpoTeKaromen peakuuu. Crenars BbIBOJ.

KoHTpoJibHBIE BOIIPOCHI.

1. TlousTe runponusa.

2. Knaccudukaimms TUIIOB THAPOIIN3A.

3. Kakue dakrops! BIUAOT Ha cTeneHb ruaponn3a? Uto Takoe HeOOpaTUMBIN THI-

ponu3s?

3agaum IS CAMOCTOSITEILHOTO PellieHust

1. HanmummTe ypaBHEHUS pPEAKIUH THIPOJIW3a B MOJICKYJISIPHOM MU MOJICKYJISIPHO-
WOHHOM BHJIE: a) XJIOpHU/Ia alfoMUHUs; 0) inanuaa Hatpus; B) Hutpata meau (I1); r) cymb-
dara amOMUHUS; /1) alleTaTa JUTHS.

2. llonGepuTe Mo nBa ypaBHEHHUS B MOJIEKYJSIPHOM BUJE K KaXJAOMY U3 MOJEKYJISP-
HO-MOHHBIX YPaBHEHUM:

a) Fe** + 2H,0 < [Fe(OH),]" + 2H"

6) NH;" + H,O <+NH,OH + H"
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JlaGopaTopHasi pabora Ne6

UCCIIENOBAHME OKHUCJ/IMTEJIBHO-BOCCTAHOBUTEJIbHbBIX
CBOUCTB 2SJIEMEHTOB

Heab padorsi: M3yunTh BIUSHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JI€-
MEHTOB B 3aBUCHUMOCTU OT IOJIO)KEHHS B NMEPUOJUYECKOW CHUCTEME, PEakUUu Cpelbl U
TEeMIIepaTypbl pacTBOpA.

OO0opynoBanme: mectb MPoOUPOK, MEPHBIE TPOOUPKHU, CIUPTOBKA, I€PHKATENb.

PeakTuBbI: 2 H. cepHas KUcCI0Ta, Ouxpomat Kanus, 5% cynbdara xenesa (1), ioau-
na xanusi, Opomuas Bona (Br,), 2 H. ruapokcun Hatpus, 0,5 H. cynedurt Hatpus, 0,05 H.
nepManrasar kanus, 0,05 H. pacTBOp 1IaBENEBON KUCIIOTHI.

Onwvim 1. Oxucnenue Fe** ouxpomamonm kaaus (K,Cr,0;) é kucnoii cpeoe

B npo6upky BHectu 0,5-1 M1 2 H. CEpHON KUCIOTHI M CTOJIBKO K€ OUXpoMaTta Kajwusl.
3atem 100aBUTH MO KaruisiM pacTBop cynbdata xenes3a (1) umu conn Mopa a0 nosiBienus
3€JICHOBATOM OKPAaCKH (OKpAaIlIMBAHUE MOXET ObITh OYpBHIM MpU U30BITKE OUXpomMara).

CocraBuTh ypaBHEHHE TIpoTeKarolei peakiu. Caenarh BHIBO/I.

Onwvim 2. H3yuenue oKucaumenbHulX C60UCHE 2A102€HO8

B npo6upky Baectu 0,5 - 1 mu pactBopa oguaa kanusg u 0,5 - 1 Ma GpoMHOM BOJIbI
(Bry). 3ateM 100aBUTH HECKOJIBKO Karenb OeH307a. [IpoBecTn BU3yalibHbIe HAOIIOICHMUS.
CocTaBuTh ypaBHEHHE MpOTeKarouei peakunu. Cresnarh BBIBOI.

Onwvim 3. Bausanue peakyuu cpedvl HA OKUCIUMENIbHbIE CEOUCIMEA NEPMAHZAHAMA
kanusa (KMnQO,)

JInst co3panust peakuu cpesibl B TpU npooupku BHecTH 1o 0,5 - 1 Mil: B mepBylo - 2H.
CEpPHYIO KHUCJOTY, BO BTOPYIO - BOAY AMCTHWLIMPOBAHHYIO, B TPETHIO - 2 H. THIPOKCHU]
HATpHs. 3aTeM B KaXAyt0 U3 HUX 100aBuTh 110 0,5 - 1 mut cynbduTa HATPUS U IO HECKOJIb-
KO Kanejb epMaHraHata Kajiusl.

[TpoBectu BuzyanbHble HaOMOAeHNUS. COCTaBUTh YpaBHEHUS MPOTEKAIOLINX PEAKIIHIA.
CrenaTh BEIBOJL

Onvim 4. Bauanue memnepamypuvl Ha 60CCMAHOB/IEHUE NEPMAH2AHAMA KAUA

B nBe mpooupku Baectr 1o 0,5 - 1 M1 0,05 H. pactBopa maseneBoii kucinotsl (H,Cy0y),
MOJIKUCIICHHOM 2 H. cepHOM KuciaoTo. OqHy U3 MpoOUPOK HArpeTh, HE JOBOJS 10 KUIICHUS.
3areM B 00€ mpoOUPKH T0O0ABUTH TIO HECKOJIBKO Karlellb TIepMaHraHaTa Kajusl.

[IpoBecTu BuzyanbHbie HaOM0AeHUSA. COCTaBUTh YpaBHEHUS IPOTEKAIOLIUX PEAKIIUM.
CnenaTb BBIBOJI.

KoHTpoJibHBIE BONIPOCHI:

=

Kakue peakiuu Ha3pIBalOT OKUCIUTEILHO-BOCCTAaHOBUTENBHBIMU (OBP)?
Knaccudukanus tunos OBP.

3. Uro moHMMAIOT TIOJ CTEMeHbI0 okucieHus? Kakyio poiib UTPaOT OKHUCIHTENIb U
BOCCTAaHOBUTENH?

N
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3aavu AJI5 CAaMOCTOSITEILHOTO pellleHusl.

1. Peakuuu BeIpakaroTCs CXeMaMHu:

P+ HJO; + H,O — H3;PO, + HJ

HZS + CIZ + HZO — H2804 + HCI

KC|03+Nast4 —KCI+Na,SO,

KMnO,+HBr —-KBr+MnBr,+H,0

KM nO4+KN02+H2804 —>MI’ISO4+KNO3+K2804+H20
PaccraBpTe KO3(DPUITMEHTHI B YpaBHEHUAX PEAKIM METOAOM ToTypeakiuid. [ kaxmoi
PEAKINM YKAXKUTE, KAKOE BEIIECTBO SBJISCTCS OKUCIUTEIEM, KAKOE — BOCCTAHOBHUTEJIEM;
KaKO€ BEIIIECTBO OKUCJIISIETCS, KAKOE — BOCCTAaHABJIUBACTCS.

2. Ucxonss u3 crenenu oxucieHuss gocpopa B coenuneHusix PHiz, HzPOy,

H3PO3, onpenenute, kakoe U3 HUX SBISETCA TOJIBKO OKUCIUTENIEM, TOJIBKO BOCCTA-

HOBUTEJIEM M KAKO€ MOKET MPOSIBJISATh KAK OKHUCJIUTEIIbHBIC, TAK U BOCCTAHOBUTEIIb-

Hble cBoMcTBa. [louemy?

JlaGoparopHasi pabora Ne7
DJIEKTPOJIN3

Hean padorei: M3yuuth mpoiiecc 37eKTPOoJIn3a, HAYYUThCS MPOBOJUTH 3JIEKTPOJIN3
BOJHBIX PACTBOPOB COJIEH C HEPACTBOPUMBIMHU M PACTBOPUMBIMH JIEKTPOIaMHU

Oo6opyaoBaHme: dJEKTPOIM3EP, UCTOYHUK MOCTOSSHHOTO TOKAa, XMMUYECKUM CTaKaH,
JKeJe3Has MJIaCTUHKA, MeJIHas TUIACTHHKA, HaXK1auHast Oymara, GpuiabTpoBasibHas Oymara.

PeaktuBbi: 0,1 H. vogua kanus, deHondranenn, metwiopawxk, 0,5 H. cymbdar
Hatpus, 0,5 H. xjgopun osiosa, 0,5 H. cyabdaTr Menu, 2 H. cepHas KUCI0Ta, MeJl, CoJa, alle-
TOH, 25% cepHast KMCIIOTa, Ba3€IIUH.

Onvim 1. Inexkmponus pacmeopa uoouoa Kaius

Onektponuzep (U - oOpas3Hyro TpyOKy) HamojoBUHY 3anojHuth 0,1 H. pacTBOpom
noauaa kamus. JlobaButh 5-6 kamenb ¢eHosdTarerHa B MPUKATOAHOE MPOCTPAHCTBO.
OnycTHTh JEKTPOIBI U IPUCOSTUHUTD K HCTOYHHUKY ITOCTOSTHHOTO TOKA.

[IpoBectn BusyanbHbie HaOMIOAEHUA. OTMETUTh U OOBSICHUTH TOSBICHUE OKPACKU
pacTBopa. Hamucartb ypaBHEHUSI KATOHOTO M AaHOJHOTO TPOIECCOB AIIEKTPOIIU3A.

Ilpumeuanue! 11o OKOHUAHUU OTBITA DJEKTPOJIBI TIPOMBITH B pacTBOpPE THOCYIb(aTa
HATpHs 1715 OoJiee TOJIHOTO yaleHus Hoa, 3aTeM - BOJIOMH.

Onwvim 2. Inexmponaus pacmeopa cyivhama Hampus

3anonHuth 3nektponuzep 0,5 H. pacTBopoM cyib(ara HaTpus. OMyCTUTh B HETO
rpaduTOBBIE JIEKTPO/IbI, B IPUKATOAHOE IPOCTPAHCTBO N00aBUTH 5-6 Kamenb ¢eHondra-
J€UHa, B IPUAHOAHOE - 2-3 Kariu MeTuiiopanxka. [IpucoeJuHUTb 31eKTPOAbl K UCTOUYHUKY
IOCTOSIHHOTO TOKa.

ITpoBectu BusyanbHble HaOMOAeHUS. OTMETUTh U OOBSICHUTH IOSIBIEHUE OKPACKU
pactBopa. Hanucarh ypaBHEHUs KaTOZHOIO M aHOJHOTO IPOLECCOB AyeKkTpoau3a. Kak
MEHSIETCS XapaKTep Cpeibl?
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Onvim 3. Inekmpoau3 pacmeopa Xaopuoa 01064

3amonauTh AekTpomsep 0,5 H. pacTBopoM xiopuaa ojoBa. OMyCcTUTh B HETO Tpa-
(UTOBBIE IEKTPOJIBI U COCTUHUTH UX C HCTOYHUKOM TOKA.

[IpoBecTn BuzyanbHbie HaOMOAeHUS. OTMETUTh U OOBSCHUTH MOSIBJICHUE OCaJIKa Ha
KaToJie W MOsIBIICHUE My3bIPHKOB ra3a Ha aHojae. HamucaTs ypaBHEHHS KaTOJHOTO M aHOI-
HOTO TMPOIIECCOB IEKTPOIIH3A.

Onvim 4. Inexmpoau3 pacmeopa cyivhama meou

3anonHuTh AnekTpoausep 0,5 H. pactBopom cynbdara meau. OMycTUTh B HETO Tpa-
(UTOBBIC IIEKTPOIBI M COCTUHUTD UX C HICTOYHUKOM TOKA.

[IpoBecTn Bu3yanbHbIe HaOMIOMEHUsA. HamicaTs ypaBHEHUS KATOMHOTO M aHOJIHOTO
IPOLIECCOB ANEKTPOIIU3A.

Onvim 5. dn1ekmpoau3 600HbIX pACMEOPOE8 conell ¢ pacmeopumvim anodom. Hane-
ceHue 2anbeanuyecKkux nokpvimuil. Meounenue.

Co0Opath >JIEKTPOJIMTUYECKYIO SUYEHKY, KOTOpas MpEeACTaBiIseT coO0N XUMUYECKUU
CTaKaH C AJIEKTPOJIUTOM U IJIEKTpojaMu. Sueliky HamoJHUTh Ha 3/4 ee oObeMa FIEKTPO-
JUTOM CIEAYIOIIETO cocTaBa: 2H. cepHas kucioTa u 0,5H. pactBop cynbdara meau. Kuc-
Jota Heobxoauma aiis coznanus cpeasl (pH = 1-1,5) u yBenmudeHust 21eKTpOIPOBOIHOCTH.
AHOJ - MeqHas NJIacCTUHKA, KaTO/I - )KeJIe3Hasl.

PexxuM ranbBaHMpOBaHUA: TeMIepaTypa 3eKkTpointa komHaTHas (18 -20 °C), mot-
HOCTb KaToJIHOTO ToKa (/IK) paBHa 5 A/nv’

Hcxond U3 MIOTHOCTH KaTOJHOTO TOKA W IUJIOMIAAM Karoaa (IMMOKPhIBAEMOM eTanm),
pPacCUUTHIBAIOT CHIIy TOKa B Lemnu. [lomydeHne HeoOX0oAMMON Cuilbl TOKa B LIENH JOOUBa-
I0TCS TIOCPEACTBOM PEOCTaTa, yBEIMYMBAS WM YMEHbIIAas UM BHEIIHEE COMPOTHUBIICHHE.
Cuiy TOKa KOHTPOJIUPYIOT IO aMIIEPMETDPY.

Ilpumep pacuema cunvt moxa. Ecnu xaton (MOKpbhIBaeMas JeTaib) UMeeT GopMy
MJIACTUHKHU pazMmepoM 5,5x1.5, To ero miomaas coctaBut 5,5x1,5x2 = 16,5 cm wnm 0,165
am°. TIpu mioTHOCTH ToKa 5 A/am” cua Toka (I) cocrasut 0,165x5 = 0.825 A.

Obpabomka demanu. Ilepeq HaHECEHUEM TMOKPBITHUS KEJIE3HYIO MIACTUHKY 00-
pabaThiBalOT HaxJauHOW Oymaroi, 00€3KUPHUBAIOT BJIAXHOW CMEchl0 Men + coja,
MPOMBIBAIOT BOJOMPOBOJHOW BOJIOM, BBICYNIMBAIOT TKAHbIO WM (DUIBTPOBAIHLHOU
OyMmaroi, 3aTeM NPOTHPAIOT BATKOM, CMOYEHHOW B ameToHe. Ilocie aToro neranb
TPaBAT - YAAJISIOT OKCHAHBIE MIECHKU B 25% CEpHOW KHUCJIOTE B TEUEHHE 5 CEKYH].
JlatoT cTedb KUCIOTE 10 COCTOSIHUSA, KOTAa HEBO3MOXKHO MaJeHUE KAIJIW U JULIb IO-
TOM TaJbBaHUPYIOT.

Ilpumeuanue! Ha nnacTUHKE 10 3JIEKTPOJIM3a MOKHO Hamucarh BazeanHoM Ne rpyn-
nbl. B 3TOM MecTe mokphITHs HE OyIeT.

Llooxnouenue 6 yenb. MeIHYIO TUIACTUHKY, MOTPYKEHHYIO B JIEKTPOJIUT, MOIKIIIO-
YaroT K aHoy (+), a JKeJIe3HyIo - K Karoay (-).

[TponomxuTenbHOCTD 3ekTpoin3a 10-15 MunyT. 3aTeM TOK BBIKJIIOYAIOT U MJIACTUH-
KY BBIHUMAIOT, IPOMBIBAIOT BOJIOIIPOBOAHON BOAOM, BRICYIIMBAIOT U UCCIEAYIOT KAaU€CTBO
MOKPBITHUS: TIaJKOE WU HIEPOXOBATOE, TPOUHOE UJIU PHIXJIOE, LIBET.

Hanuncatp ypaBHEHUSI KaTOJHOTO M aHOJHOT'O IPOLIECCOB, MPOUCXOASAIIMNX TPU ME-
HUPOBAHUHU (DJEKTPOIU3 C PACTBOPUMBIM aHOJIOM).
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KoHTpoJibHBIE BONPOCHI:
1. Yto Takoe 3meKkTpoau3?
2. CKOJBKO U3BECTHO TUIIOB JIEKTpOIM3a?
3. Chopmynupyiite 3akonsl Dapanes?

3agaum I CaMOCTOSAITEIbHOTO PellieHUs] .

1. DnexTposn3 pacTBOpa Cyibdara Kaavs TPOBOIWIH TIPH CUJIE TOKA 5 A B TCUCHHE
3 4. CocTaBbTe JICKTPOHHBIE YPABHEHUS MPOILIECCOB, MPOUCXOISIINX Ha 3ekTpoaax. Ka-
Kasi Macca BOJBI IIPU ATOM Pa3JIOKIIIACh M UeMY PaBEH 00bhEeM Ta30B (H. Y.), BBIICTUBIITUX-
csl Ha KaToje, aHojue?

2. IIpu a5ekTposiu3e coi HEKOTOPOro MeTasuia B TeueHue 1,5 4 npu cuie Toka 1,8 A
Ha KaToJie BbLAEHUIOCH 1,75 T 3TOro Metamia. BelunCINTE SKBUBAJCHTHYK) MAacCy 3TOrO
MeTasuia.

3. HackoibkO YMEHBIIUTCA Macca cepeOpsiHOTO aHoja, €CIU JJEKTPOJIU3 PacTBOpa
HUTpaTa cepedpa MpoBOAUTH Mpu cujie Toka 2 A B TeueHue 38 muH 20 c? CocTaBbTe 3J1€K-
TPOHHBIEC YPABHEHHUSI MPOIECCOB, MPOUCXOIAIINX HAa IPAPUTOBBIX IIIEKTPOIaX.

JlabopaTtopHnasi pa6ora Ne8
['AJIbB BAHMYECKHUE 3JIEMEHTBI. KOPPO3UA METAJIJIOB

Heab padorbi: CMoaeIupoBaTh B JJa0OPATOPHBIX YCIOBHUSAX MPOIECCH DJICKTPOXH-
MHUYECKOW KOPPO3UU METAJUTMYECKUX HU3AECIWN W METOJbI 3AIMUTBI UX OT KOPPO3UMHBIX
pa3pyLICHU.

Oo6opynoBanme: mpoOUPKH, CHUPTOBKA, HAXKIauHast Oymara, Aep>KaTeib.

Peaktusni: 0,2 H. cepHas KUCIIOTa, 0JIOBO, ME/b, ATIOMUHHM, IIUHK, XKEJIC3HBIC TBO3-
1, 0,51 pactBop cyinb(ara meau (I1), HackIeHHBINA pacTBOP CyJib(aTa HaTPUsl, PaCTBOP
KpacHOU KPOBSIHOM COJIH.

Xoa padoTbi

Onvim 1. Bhusanue obpazoeanus 2anb6anonapvl Ha CKOPOCMb KOPPO3UU.

B npoOupky BHecTH 2-3 MII pacTBOpa CEPHOU KHUCIIOTHI U OMYCTUTh B HEE KyCOUYEK
[MHKA C HAYMILIEHHON HaXJIaKoM MOBEPXHOCTHIO0. HabmoiaTh HHTEHCUBHOCTD BBIJIETICHUS
BOZOPOJIA U CHENaTh 3aAKIOYEHUE O CKOPOCTH PEAKLIMH. 3aTEM OIYyCTUTh B PACTBOP 3a4M-
LICHHYIO MEIHYIO MPOBOJIOKY. Brinensercs ra3z? [IpuKoCHYThCS K LIUHKY MEIHOU MPOBO-
JIOKOM.

[TpoBectn BuzyanbHble HaOmoAeHUA. Crenarh BHIBOJ O BIMSHUU 0Opa3oBaBIICHCS
rajbBaHOIIAPbl Ha CKOPOCTh KOppo3uu. HamucaTe cxeMy rajabBaHHYECKOrO 3JIEMEHTA U
AJIEKTPOHHBIE YPABHEHUS KAaTOJHOI'O M aHOJHOIO IPOLECCOB. BbIumcauTh 3.1.C. rajibBa-
HOIIApPHI.

Onvim 2. Cmumynamopust KOppo3uu.

B nmpobupky BHectu 2-3 mut 0,5 H. CuSQO4, 1o6aButh 0,5-1 M 0,2 H. CEpHOM KHUCIIO-
Tel. CofepKuMoe MPOOUPKH MepeMeNIaTh U pa3inuTh B 2 mpoOupku. B o6e moMecTuTsh
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ATFOMUHHUEBYIO MPOBOJIOKY (hosibry). 3areM B OJHY W3 MPOOUPOK JOOABUTH HECKOJBKO
KareJIb HaCHIIIEHHOTO pacTBOpa Cyab(aTra HaTpusl.

[TpoBectn Bu3yanbpHBIC HAOMONeHUS. HanmucaTh ypaBHEHUS PEAKITH, OTPAKAIOITIX
paboTy, oOpa3oBaBIIeiics ralbBaHOMAPHI.

Onvim 3. Kamoonas u anoonas 3auiuma ceje3a om Koppo3uu.

B nBe npobupku Hanuth no 1-2 mia 0,1 H. H,SO,4 u no6asutk mo 1 karte 0,1 H. pac-
TBOpa KpacHoit kpossiHoi comn — Ks[Fe(CN)g], koTopast ¢ nosoM xenesa Fe”* naer xapak-
TEPHOE CUHEE OKpallBaHUE.

Cnenatp MOJIeM OIMHKOBAHHOTO W JIY>)KEHHOTO jKeJie3a: Ui 3TOr0 B OJIHY JKeJe3-
HYIO CKPEIKY YKPENUTh KyCOYeK ITMHKA, a B IPYTYI0 KYCOUEK 0JIOBA U OMYCTUTh UX B TIPH-
TOTOBJICHHBIE PACTBOPHI.

[TpoBectn Bu3yanbHble HaOmoneHUsA. Hamcats cxeMy raJlbBAHMUECKOTO JIEMEHTA
¥ DJICKTPOHHBIC YPAaBHEHUS KAaTOTHOTO M aHOJIHOTO MPOIECCOB. BRIUUCINTD 3.71.C. TanbBa-
Honapsl. Caenars BBIBOJ.

Onbim 4. IneKmpoxumuueckan 3aujuma Memasioe om Koppo3uu.

B mpoOupky Buectu 1-2 miu 0,1 v H,SO4 u nobasuts 1 xammo 0,1 H. pacTBopa
kpacHor kpoBsiHoW comm — K3[Fe(CN)g]. TlomecTtuTh B IpOOHPKY KyCOUEK JIy>KEHHOTO
JKere3a U OMYCTUTh 3aYMINCHHYI0 HOKIAYHOW Oymarod aqrOMHHHUEBYIO MPOBOJIOKY, TIPHU-
B/l X B KOHTAKT.

[TpoBecTn Bu3yanbHbIC HaOMIOACHUSA. Hamrcath 2J1eKTpOHHBIE YpaBHEHHS KaTOTHO-
T0 ¥ aHOJHOTO TMporiecCoB. OOBSICHUTEL MOYEMY HE MPOUCXOIUT OKpaIllMBaHUE PacTBOPA
Ha TPaHMIIE METaJI-PacTBOP.

Onwvim 5. Tepmuueckoe oxcuouposanue (60ponenue) cmanu.

OuncTUTh HAXIAAKOM JBa rBO3/s. [Ipon3BecTn TepMUUECKOE OKCHAUPOBAHUE OHO-
rO U3 HUX, JIJIS 4YeT0 HArpeTh T'BO3/lb B IJIAMEHU CIUPTOBKH JIO TOSIBJICHUS IIBETOB MOOe-
KaAJIOCTH, T.€. JI0 TOSIBJICHUS OKCUIHBIX TUIEHOK, KOTOPBHIE BBUIY PA3JIMYHON TOJIIMHBI
BBI3BIBAIOT MHTEep(Pepennuto ceera. Hanectn no 1 kamne pactsopa CuSO,4 Ha okcuaupo-
BaHHYI0 U HEOKCUIUPOBAHHYIO MOBEPXHOCTh. [l0 CKOpPOCTH MOSBIEHUSI TEMHOTO IMSITHA
MeJIi Ha 00pa3liax OIEHUTD 3alIUTHBIEC CBONCTBA MIEHKHU.

KoHTpoJsibHBIE BOIPOCHI:
1. JlaiiTe onpesesieHre ralbBAHUYECKOTO DJIEMEHTA.
2. Urto Takoe KOppo3usi METAIIJIOB?
3. Kakue BUIbI KOPPO3UU METAIIIIOB CYIIECTBYIOT?

3amavu 1JIM CaMOCTOATEIbHOTO PellleHUs

1. CocTtaBbTe CXEMy, HANMIIUTE DSJICKTPOHHBIE YPABHEHHUS DJIEKTPOJHBIX MPOIIEC-
coB " Berurcaute J/]C raibBaHMUECKOTO 3JIEMEHTA, COCTOSIIETO U3 CBUHIIOBOM U MarHu-
€BOM IUIACTUH, OIYUICHHBIX B pPAacTBOPHI CBOMX COJIEM C KOHLIEHTPALMEN [PH**] =
[Mg**1=0,01 moxs/n. Usmerntcst i DJIC 3TOro SIeMeHTa, eCiln KOHUEHTPALUIO KaXI0r0
Y3 UOHOB YBEJIMYUTH B OIMHAKOBOE YMCIIO pa3?

2. [Ipu xakoil KOHIIEHTpAIlMU HOHOB Cu?' (MoJIB/JT) 3HAYEHHUE MOTEHIMAIa MEIHOTO

AJIEKTPOJIa CTAHOBHUTCS PAaBHBIM CTaHJAAPTHOMY IIOTEHIIMATY BOJOPOIHOTO 3JeKTpoaa?
-12
OtBeT:1,89*10° MoNB/II.
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JlaGopaTopHasi pabora Ne9
OCHOBHBIE CBOMICTBA METAJIJIOB. KAUECTBEHHBI AHAJIN3.

Heab padoTsi: M3yunTh OCHOBHBIE CBOMCTBA METAJUIOB, UMEIOIIUX IIUPOKOE MPHU-
MeHeHue. HayuuTbest anamu3upoBaTh UCCiIeayeMblid oOpasel] Ha HAJIMYKUEe TOTO UM MHOTO
HMOHA MeTaJjlja KaueCTBEHHBIM METOIOM.

OO6opynoBaHue: MPOOWPKH, CIIMPTOBKA, HAXKAa9HAsI Oymara, KeJIe3HbIe TBO3IH.

PeakTuBbl: 2 H. CEpHAas KHACIIOTA, )KEJIE€30, ME/Ib, ATIOMUHUN, IMHK, 0,1 H. THAPOKCH]
Hatpus, 0,1 H. ruapokcua kamus, 5% cynbdata menu (1), 5% xmopuaa amomunus, 1 H.
COJISIHAsI KUCJIOTA, PACTBOPHI COJIEW HATPUS, KaIusl, MAarHUSL.

Onwvim 1. Bzaumooeiicmeue memaniog ¢ Kuciomamu

B tpu npo6upku Hamute mo 0,5-1 mi 2 1. H,SO4 1 onycTUTH B K@XKAYIO IO KYCOUKY
MeTajula: B IEPBYIO - XKEJIE30, BO BTOPYIO - ME/b, B TPETHIO - AIIFOMUHUM.

[TpoBectu BusyanbHble HAOTIOAEHMSI, OTMETUB MHTEHCUBHOCTD NPOTEKaHMSI pEaKIIUU.
Hamcars ypaBHeHMsI mpoTekaromux peakuuid. CrenaTs BbIBOJ, OCHOBBIBASICh HA psJie
HaIPSOKCHUS.

Onwvim 2. B3aumooeiicmeue memannog co wieiouamu

B nBe npooupku Hanuthk 1o 0,5-1 mi 10% KOH u onycTuth B 0OJIHY KyCOUY€K allto-
MUHUSA, B APYTYIO - Kycouek IMHKa. Yepe3 3-5 MuH npoBecTH BU3yalibHbIE HAOIIOIECHNUA,
OTMETUB MHTEHCUBHOCTH NpOTEKaHUs peakuuu. Crenarb BBIBOJ, OCHOBBIBASCH HA psAJE
HanpspkeHus. HanucaTh ypaBHEHMS IPOTEKAIOMIMX PEAKLIUM.

Onwvim 3. Bzaumooeiicmeue memainiog ¢ conamu

B npobupky BHectn 1-2 Mia 5% cynbedara meau (1) u onmycTuTh B Hee Keyne3HbIi
I'BO3/Ib, IOBEPXHOCTHh KOTOPOTO OYHUIIICHA HAKIAYHOU Oymaroi.

[TpoBecTn BU3yasibHbIe HaOMOIeHN. HanmrcaTh ypaBHEHHs TPOTEKAIONIUX PEaKITUH.
CrenaTh BBIBO/I.

Onwvim 4. Iloayuenue u ceoiicmea 2uopoKkcuoa airOMuHUA

B npoOupky BHectu 1-2 mu 5% xiopuma aqrOMUHUS, 3aT€M IO KarjisiM J00aBUTH
0,1 1. pactBop menouu (NaOH) 1o oOpazoBaHust ocajka.

[Tony4yeHHbIN 0CalOK pa3AeNuTh Ha JBe NpoOupku. B o1Hy 1006aBUTH pacTBOp COJIs-
HOM KUCJIOTHI, B IPYTYIO - THAPOKCUIA HATPHUSL.

CocraBpTe ypaBHEHHMS BCEX MPOTEKAIOIIUX PEAKIUNA B MOJIEKYJISIPHOW W HOHHOU
dbopmax. CrnenaTh BbIBOJ 00 aM(OTEPHOCTH MeTasla.

Onvim 5. Kauecmeéennasn peakuyua Ha UOHbBL WETIOUHBLIX U WLEIOUHO3EMENbHBIX
Memanioe

[IpokaseHHYIO CTaJbHYIO NPOBOJIOKY OILYCTHTBh B PACTBOP COJIA HATPHS, 3aTEM BHE-
CTH B muiaMs cnupToBku. [IpoBecTtn BusyanbHble HaOmofeHHs. Tak ke aHAIU3UPOBATh
pPacTBOPHI COJIEN Kalls, MarHus, KajabLus, OapHsl.

CrenaTh BBIBOJ O KAYECTBEHHOM AHAJIU3€ UCCIEAYEMBIX PACTBOPOB Ha MPUCYTCTBUE
TOT'0 WJIM MHOT'O METAJLIA.
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Onwvim 6. Kauecmeennas peaxyus na uon K*

B npo6upky BHectu 0,5 -1 M1 pacTBopa oM Kaius, 100aBUTh 1-2 Kard COIsSHON
KHCJIOTHI s co3aanus cpeabl. 3ateM npwinth 0,5 -1 mur Nag[Co(NOy)g]. Uepes 1-2 mu-
HYTHI IPOBECTH BU3yaIbHbIC HAOIIOCHUSI.

Hanucate ypaBHeHUE peakiuu oOpa3oBaHusl IBOWHOM COJIH.

Onvim 7. Kauecmeennasn peakuyus Ha uon Ca”, Mgz+, Ba*

B mpo6upky BHectH 0,5 -1 M3 pacTBOpa COJM COOTBETCTBYIOIIETO METalia U 100a-
BUTbH [0 KaIlJIsIM 2H CEPHYIO KHCIIOTY 10 00Opa30BaHUs OCaIKa.

[IpoBecTn BU3yasnbHble HAOIIOAECHUS. 3alMCaTh U 3alIOMHUTbh XapaKTepHbIE OCOOEH-
HOCTH KaX/10T0 HOHA.

3ajgauu 4J11 CAMOCTOSITEILHOIO peIceHus

1.OcyuiecTBUTh NMpeBpallleHus], yKa3aTh yCIOBUS peakluii, Ha3BaTh MOJIyYE€HHbIE Be-
LIECTBA! NaCI—>Na—>NaOH—>Na2C03—>NaHCOg—>Na2C03—>CaC03A—>/Ca(HC03)2

Ca(ClO), «— Ca(OH);— Ca0 +——CaCO;
2. Hamucarp ypaBHEHUS peaKIuii, CBUICTEIIbCTBYIONTUX 00 OCHOBHBIX CBOMCTBAX
FeO, Cs,0, HgO, Ca0, K,0.
3. Hcxons u3 cepsl, Kalus, BOABI M KHCJIOPO/a BO3AyXa CHHTE3UPYHTE MaKCUMaIbHOE
KOJIMYECTBO COJICH.

JlabopaTopHnasi padora Nel(
KOMIUIEKCHBIE COEIMHEHUA

Heab padoTbl: H3yYUTh HEKOTOPHIE OCOOCHHOCTH HEKOTOPBIX DJIEMEHTOB - KOM-
rIeKcooOpa3oBaTeseii M X KaueCTBCHHBIN aHAJIH3.

PeaxktuBbi: cynbdar menu (1), xmopun xenesza (l11), xnopuna kobansra (1), cyns-
dat vukens (1), pactBop ammuaka, pactBop K4[Fe(CN)g], cynbdar nunKa, cyabhat aro-
MHHUA, 2 H. THAPOKCU]I HATPUS, aneTaT cBUHIA, 10% woaua kamus, Cyxou HOJIU]T KaJIus,
cepHas KucioTa (KOHIL. ).

OO6opynoBaHue: MPOOUPKH, MUTETKH, CTCKIISTHHBIC TAIOYKH.

Onvim 1. Odpazosanue ammuakamos meou, Kodaibma, HUKeA

B tpu npobupku Hammth 1o 1-2 mut pactBopoB coseit cynbdarta meau (1), xiaopuaa
kobanbTa (I1), cynsdara aukens (I11). lobaBuTh B KaxkIyl0 U3 HUX PAcTBOP aMMHAKa IO
MOSIBJICHHS] OCAJIKOB U JI0 MOJIHOTO UX PAaCTBOPEHUSI.

[IpoBecTn BusyanbHbIe HaOMIOJEHUs. HamucaTe ypaBHEHUS COOTBETCTBYIOIIMX pe-
akiuii. Jlath Ha3BaHUs 00pPa30BaBIIUMCS KOMITJIEKCHBIM COCTMHEHUSIM.

Onwvim 2. Obpazosanue 2excauyuanogeppama (11) meou (Il), cexcayuanogpeppama
(11) scenesa (I1)

B nBe npoOupku HamuTh mo 1-2 mi pacTtBopoB coselt cyibdara menu (Il) u xmopuaa
xenesa (111). B kaxayro u3 npodupok 100aBUTh TaKOU ke 00beM pacTBOpa

[TpoBectn Bu3yasbHbIE HAOMIOACHHUA. HamucaTh ypaBHEHHSI COOTBETCTBYIOIIMX pe-
aKIIUH.
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Onwvim 3. Oopazoeanue uopokcokomniuexkcos meou (I1), yunka, antomunusn

B Tpu npoGupku HamuTh 1o 1-2 My pactBopoB coneit cyibdara meau (II), cynedara
IIUHKA, CyibdaTa amoMuHusA. JJ0OaBUTh B KOKIYIO U3 MPOOUPOK M30BITOK 2 H. pacTBOpa
ruipokcuia HaTpus. Habmoqaem mosiBieHUE B pacCTBOPEHHUE OCAIKOB.

Hanucath ypaBHEHUSI COOTBETCTBYIOIIUX peakiuil. JlaTe Ha3BaHMs 00pa30BaBIIMMCS
KOMIUTIEKCHBIM COCTUHEHUSIM.

Onvim 4. Oopazoeanue mempaiiooonniomoama (I1) kanus

K cBexxenpurotoBneHHoMy pactBopy anerara cBunina (CH3COO),Pb mo6aButh He-
ckosbko Kamenb 10% pacTBopa noauaa Kaius. 3aTeM K MOJIYyYeHHON CONU T0OaBHUTH Cy-
XOU MOJIUJ] Kalus B U30bITKE.

[TpoBectn Bu3yanbHble HaOmMOAeHHs. HamucaTh ypaBHEHHsS] COOTBETCTBYIOIIMX pe-
aKInH.

Onwvim 5. Oopa3zoseanue 2eKcCauuanoHce1e3HOl KUC10mbl

K pactBopy rekcanuanodeppara (1) kanus u30bITOK KOHIEHTPUPOBAHHOW CEPHOMU
KHUCIIOTHI.

[IpoBectu Bu3yasibHbIe HAOMOACHMS. HamnrcaTh ypaBHEHHS! COOTBETCTBYIOIIEH PEeaKIInii.

KoHTpoJibHBIE BONIPOCHI:
1. Yrto Takoe KOMILJIEKCHBbIE COCTMHEHUS, KOMILIEKCOOOpa30BaTEeb, JIUTAH IbI?
2. Knmaccudukanmsi KOMIUIEKCHBIX COCTMHCHHM.
3. 3HaueHHne KOMIUIEKCHBIX COEIUHEHUN.

33)]3‘11/[ JJIS1 CAMOCTOSITCIbHOI'O PEIICHMS

1. K xakomy tumy comaeit otnocstes: Kz[Fe(CN)g], (NH4),SO4 - FeSO4, Ksy[Fe(CN)g]?
KakoBa cTeneHb OKMCICHHS JKeJie3a B JaHHBIX COeIUHEHUIX?

2. Onpenenure CTeneHb OKMCIEHUS MOHA - KOMILIEKCOOOPa30BaTelis B CIEAYIOIINX
KOMIUJICKCHBIX HMOHAaX: [Nl(MH3)5C1]+, [CO(MHg)g(NOz)d_ [Cr(H20)4Brz]+, [AUC14]_,
[H(CN).]

3. UeMy paBHBI CTEIIEHb OKUCJICHUS W KOOPIAMHAIIMOHHOE YKMCIIO KOMILIEKCOO0pa3o-
Batens B coeuHeHUAX: K3[Co(NO,)g], [Co(MH3)sC1]C1,, [Co(NH3)sBr]SO4?

4. YkaxuTe BEIMYMHY W 3HAK 3apsaa KoMmiuiekcHbix woHoB: [Cr(Hp0),Cl,]C1,

K[AQ(CN),], Zm,[Fe(CN)g]. HanumuTe ypaBHEHUsT TUCCOIUAIIMN 3TUX KOMILJICKCHBIX CO-
eIUHEHUI.
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IMPUJIOKEHHUE

Taoauna 1. TepMoauHaMUYeCKHE XaPAKTEPUCTUKH HEKOTOPHIX BEllleCTB
(cranpapTHbIE YCI0BHS)

BemectBo AH s, kJ>k/MOJIb 30506, Jlx/moib K AG s, kJ>x/MOJIB

H: (r) 0 130,6 0

O (r) 0 205,03 0

N (r) 0 191,5 0

C (rpacur) 0 5,74 0
H,0 (r) -241,84 188,74 -228,8
H,0 (k) -285,84 69,96 2375
H,0; (k) -187,36 105,86 -117,57
CO; (r) -393,51 213,6 -394,38
CO (r) -110,5 1974 -137,27
C,H, (1) 226,75 200,8 209,2
CyHy (1) 52,28 219,4 68,12
CH, (1) -74,85 186,19 -50,79
CH;30H () -238,7 126,7 -166,31
Al,03 (k) -1675,0 50,94 -1576,4
CaO (k) -635,1 39,7 -604,2
Ca(OH); () -986,2 83,4 -896,76
Fe,0s (k) -821,32 89,96 -740,99
SO;(r) -395,2 256,23 -370,37
NH; (r) -46,19 192,5 16,64
NO (r) 90,37 210,62 86,69
NO, (r) 33,89 240,45 51,84
Cl, (1) 0 223,0 0
Br, (x) 0 152,21 0

J2 (k) 0 116,73 0
CeH1206 (%) -2820,1 - -
CeHe () 49,04 173,2 1245
CH3;COOH (k) -484.9 159,8 -392,46
ZnO (x) -349,0 435 -318,19
Zn (k) 0 41,59 0
ZnS (k) -201,0 57,7 -198,32
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Taoauna 2. KOHCTAHTBI JUCCONMAIUN HEKOTOPBIX CJIA0BIX 3JIEKTPOJIUTOB

JIEKTPOJIUT

K

JIEKTPOJIUT

K

1| Pl
H,0 1,810 NH,OH 1,79-10°
H,0, 2,010 LiOH 6,8:10"
HNO, 5,1-10™ Zn(OH), 1,5:107
HsBO; K.=5,83-10"" | AI(OH); 1,38:10°
K,=1,8:107"
Ks=1,6-10"
HCOOH 1,8-10™ Fe(OH), 1,3-10"
HF 6,61-10™ Fe(OH); 1,82:10"
H,SO5 K.=1,3-10" Ni(OH), 2,5:107
K,=0,63-10"
H,S K.=1,1-10" Cu(OH), 3,4-10”
K,=1,0-10"
HCN 4,9-10™ Ba(OH), 2,3.10"
H,CO4 K.=4,45-10"7 | Ca(OH), 4,0-10°
K,=4,69-10™
CH;COOH 1,810 Cd(OH), 5,0:107
HsPO, K=7,1-10° | Pb(OH), 3,0-10°
K,=6,2:10®
Ks=5,0-10"
C,H,0, K:=5,36:10% | Cr(OH); 1,0-10™
K,=5,42:10"
H,SiO; K.=2,0-10"
Taoauua 3. III10THOCTH BOJAHBIX PACTBOPOB CEPHOIl KUCJIOTHI NPH 20°C
p, KI/M° o H,SO,4, % P, KI/M° o H,SO,4, % | p, KI/M° o H,SO,4, %
1005 0,83 1305 39,77 1610 69,43
1010 1,57 1310 40,35 1615 66,89
1015 2,30 1315 40,93 1620 70,32
1020 3,03 1320 41,50 1625 70,74
1025 3,76 1325 42,08 1630 71,16
1030 4,49 1330 42,66 1635 71,57
1035 5,23 1335 43,20 1640 71,99
1040 5,96 1340 43,07 1645 72,40
1045 6,67 1345 44,28 1650 72,82
1050 7,37 1350 44,82 1655 73,28
1055 8,07 1355 45,35 1660 73,64
1060 8,77 1360 45,88 1665 74,07
1065 9,47 1365 46,41 1670 74,51
1070 10,19 1370 46,94 1675 74,97
1075 10,90 1375 47 47 1680 75,42
1080 11,60 1380 48,00 1685 75,86
1085 12,30 1385 48,53 1690 76,30
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[Iponomxenne Tabnuubl 3

P, Kr/M° o H,SO,4, % 3
1090 1299 2 ‘1” Kr/M™ | o HpS04, % | p, Kr/m® o H,50,, %
’ 390 49,06 2904, 70
1095 13,67 ! 1695 76,73
’ 1395 49,59 :
1100 14,33 ’ 1700 7717
’ 1400 50,11 :
’ 1405 50,63 ’
1110 15,71 ’ 1710 78,04
’ 1410 51,15 ’
1115 16.36 ) 1715 78 48
’ 1415 51,66 ’
1120 16.66 , 1720 78,92
’ 1420 52,15 ’
1125 1701 , 1725 79,36
’ 1425 52,63 ’
1130 1831 , 1730 79,80
’ 1430 53,11 ’
1135 18,96 ! 1735 80 24
’ 1435 53,59 ’
1140 19,61 ’ 1740 80,68
’ 1440 54,07 ’
1145 20,26 ! 1745 8112
’ 1445 54,55 ’
1150 50 01 , 1750 81,56
’ 1450 55,03 ’
1155 51 EE , 1755 82,00
’ 1455 55,50 ’
1160 22.19 ’ 1760 82 44
’ 1460 55,97 :
’ 1465 51,43 ’
’ 1470 56,90 ’
’ 1475 57,37 ’
1180 2176 , 1780 84,50
’ 1480 57,83 ’
1185 5E40 , 1785 85,10
’ 1485 58,28 ’
1190 26,04 ’ 1790 35 70
’ 1490 58,74 ’
1195 26,68 ’ 1800 86,90
’ 1495 59,22 ’
1200 5739 , 1805 87,60
’ 1500 59,70 ’
1205 27,95 ’ 1810 88,30
’ 1505 60,18 ’
1210 SBES , 1815 89,05
’ 1510 60,65 :
1215 58 64 , 1820 90,05
’ 1515 61,12 ’
1220 5931 , 1825 91,00
’ 1520 61,59 ’
1275 3048 : 1830 92,10
’ 1525 62,66 ’
1230 31,11 ’ 1835 93,43
’ 1530 62,53 ’
1235 31,70 ’ 1840 95,60
’ 1535 63,00 ’
1240 32 38 1 1840,5 96.95
1 1540 63,43 ’
1245 32,86 1545 ’ 1841 97,00
1 1550 64,26 :
1255 34,00 ’ 1842 98,20
’ 1555 64,67 :
1260 3457 : 18425 98.70
’ 1560 65,08 ’
1265 3514 : 1843 99,20
’ 1565 65,49 ’
1270 35,71 ’ 1843,5 99,45
1 1570 65,90 ’
1275 36,29 1575 ’ 1844 99,70
1280 3667 o 66,30 1844,5 99,95
1285 3745 0 66,71
’ 1585 67,13
1290 38,03 :
150 o 1590 6759
1300 39’13 1600 68,51
’ 1605 68,97
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Taoauna 4. CtangapTHbIe 3JIEKTPOAHbIE MOTEHUHAJIBI HEKOTOPBIX METAJJIOB

JIEKTPO E’, B JIEKTPO E’, B
Li*/Li -3.045 Cd**/Cd -0,403
Rb*/Rb -2.925 Co**/Co -0,277
K*/K -2.924 Ni*/Ni 0,25
Cs'/Cs -2.923 Sn**/Sn -0,136
Ba“*/Ba -2.90 Pb**/Pb -0,127
CaZ/Ca 22,87 Fe*"/Fe -0,037
Na‘/Na 2,714 2H"/H, 0,0
Mg**/Mg 237 Sb**/Sh 0.20
AFA 11,70 Bi*"/Bi 0,215
Ti%*Ti -1,603 cu”/Cu 0,34
zZr¥izr -1,58 Cu'/Cu 0,52
MnZ/Mn 11,18 Hg,*"/2Hg 0,79
VIV -1,17 Ag'IAg 0,80
cr¥iCr -0,913 Hg*"/Hg 0,85
Zn**/Zn -0,763 Pt*/Pt 1,19
cr¥/Cr -0,74 Au*/Au 1,50
Fe”'/Fe -0.44 Au'/Au 1,70
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IIpunsTHIE YCI0BHBbIE 0003HAYEeHUS (PU3HYECKUX BEJTUYHH:

AH0298 — CTaHapTHAas dHTAIBIHNS 00pa30BaHMs BEMIECTBA, KJI>K/MOJIb;
S0h05 — CTaHJapTHas SHTPONHUs 00pa3oBaHus BellecTra, Jx/Monb K;
AGozgg — crangapTtHas sHeprust [ mooca, kJ1x;

Q — TeroBoit 3 ekt peakuuu, Jx;

Cm — MoJsipHast KOHIIEHTPAIHS pacTBOPa, MOJIB/;

CH — HOpMaJIbHasI KOHIIEHTpAIKs pacTBOPa, MOJIb-IKB/JI;

D — onTtruueckas JI0OTHOCTh PacTBOPA;

K- KOHCTaHTHI;

M — Macca BEIIecTBa, T;

N — KOJIMYECTBO BEIIIECCTBA, MOJIb;

t — remneparypa 1o mkane Ienbcus, oC;

T- remneparypa no mkaine KenbBuna, K;

p- IIIOTHOCTB PACTBOPA, KI/M°

T- BpeMs, C;

0 o o
E — CTaHdapPTHBIN JJICKTPOJAHBIN ITIOTCHIIHNAJI, B.
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YueOHOe n3ganue

Tanezun Bukrop BacuibseBnu
Taneuna TatbsHa JIcoHnmoBHA
MaprteiHoBa Enena Biragumuposna
UYekun ['ennagui Bimagumuposud

XUMUA

METOJIMYECKHUE YKA3AHUA
K JIABOPATOPHO-IIPAKTUYECKHWM 3AHATUAM

Penakrop ITaBmrornna MU.11.

[Tognucano k nevatu 16.09.2011 r. dopmar 60 84 1/16.
bymara newarnas. Y. m.a. —1,63. Tupax — 100 sx3. U3, Ne 2023 .

N3narenscTBO BpsHCKOM rOCY1TapCTBEHHOM CEIBCKOXO3SIMCTBEHHOM aKaJeMUAN
243365 bpsunckast 0611., Beironnuckuit paiion, ¢. Kokuno, bpsuckas I'CXA
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