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xxxfx ilAql,loHAflHA OJInMnHARA nO xnMnfr v onA3BAHE HA
OKOflHATA CPEA A - 2OOT ronuHa

HaqraoHafleH Kpbr, 31 rrnapr -1 anpmn

ExcnePnnlteHTanHa 3agaqa

B egna oT nefie HoMepnpaHh enpyBeTKt| vwa BOAeH pa3TBop na 1M aMoHFK' B ocraHannte

qeTfipl4 nMa pa3rBoph Ha conn Ha cvn{vl KhcennHn - KaTo eAHa oT Te3il conn e KanHeBa'

KarnoHnre u aHilOHhTe, Bnn3aulvl B CbCraBa Ha Te3H Conn Morar Aa 6Ugar CaMo Or

npe,qcraBeHnTe B ra6nrqara 3a pa3TBopllMocr ilonn'

OnpegeneTe cbcTaBa Ha connTe 6es ga I43nOfl3BaTe AOnbnHrTenHN peaKThBl4 H OTroBopeTe

Ha Bbnpochre B npoToKona.

fiPOTOKOfl Nq

1. BeujecrBara ca:

enp. 1

enp. 2

enp. 3

enp.  4

enp.  5

2 . l4spaeere c il3paBHeHn xhMhr{Hr4 ypaBHeHilfi BCl4t{Kt4 B]'3MOXHH

npormvar npx Te3u ycnoBun Mex(qy fronrre Ha orKpl4Tl4Te

ypanneHunra Ha xilMl4tlHnre peaKqhil Ha rup6a Ha ro3u nncr'

Peaxuuu sa ilouu, Koumo He ca omKpumu unma da ce oqeuneam!

eaanuogefrcrBt4ff , Kol4To
Beu{ecrBa. 3anmulere

.)
Egunnnr OT pa3TBOpnTe, C KOl4To pa3ngnaraTe e LlBeTen' Ha KaKBO ce Abnxh I-lBeTa Ha

pasraopa? Orpagere BepHntl orroBop
a) Ha esannnogeilcrene Me)qqy KariloHa n pa3TBopilTenc

6) ua esaranogefrcrane Mexqy aHnoHa n pa3TBopllrenr

e) Ha soarruogeilcrere MexAy KarnoHa u ar.ttona
r) caruo Ha Pa3TBoPrrenF
g) na nraro e,qHo or tts6PoeHure

Kax Ce Hapqqa B npaKTmKaTa COfiTa, OT KoflTo e npNroTBeH LlBerHilF pa3rBop n 3a KaKBo ce

nsnongea? Hanuulere orroBopa ua rsp6a Ha nncra'

Ka3aHoro Mqcro B npoToKona.

4 .
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ONA3BAHEMOH, XXXVII HAqHOHAJIHA OnHMnHAIIA no xllMun n
HA OKOflHATA GPERA - 2005 roghHa jf'^""-4 i ,

Haqr,ronaneH Kpbr, 25 - 27 MaPT

TeopenrvHn 3a+qaqu - 5 *r.r;<,.
..----

,"$*r,*

3a.aa,{a 1

Hsxor,t xoMnneKcHH cbeAHHeHHfi Ha nnaTHHa HMaT BaKHo npaKTilqecKo npHnoxeHHe. .Qaa ra-

KnBa KoMnneKca, cbArrpxau{h nnaruHa - A n 5, ca noAfloxeHr Ha [3cneABaHe H e ycraHoBe'

Ho, qe BoAHr,rre pa3TBopr,t u Ha Aa€lra He npoBexAar eneKTpHqec[H rox. flpn 3arprBaHe, KaKTo

xa A, Taxa n Ha E e noToK oT BOAOpOA, Ce OTAenfiT ra3oBe r ocTaBa qucT MeTan nnaTuHa.

BoAxnm pa3T.Bop Ha orAefleHnTe ra3oBe nua cna6o Kncen xaparrep. Axo ruu Hero ce Ao6aer
pa3TBOp Ha HaTpHeEa ocHoEa, ce oTAent ra3 c ocTpa MHpH3Ma, XOltro npoMeHR IlBeTa Ha Ha8-

naxHeH c BoAa naKMyc or qepseH B cHH. Axo rum Bo,q,HHF pa3TBop Ha orAeneHHTe ra3o8e ce

Ao6aeu H3nL{uJbK or cpe6tpeH HHTpar ce orAeng 6sna ytafixa, KOfiTo nocHBiBa or cBernHHa-

flpr raxaea o6pa6orxa na 0.4500 g or r(ounflexca A c€ nonf{aaa Q.2926 g qrcra nnarHHa Lt

0.4305 g or 6nnara yrailxa, a npil o6pa6orra na 0.6000 g or KoMnneKca 5, ce noflyqaBa

0.3900 g nllaruHa u 0.5740 g yrafixa.

1. Onpe4enere:

a) Kaqe6eexhg H Kgl1tlqegTBeHnf, C6CTaB Ha ABaTa KOMnneKCa.

6) Texxuie Sopuynr.

a) Crenenra Ha oKilcueHhe ta nnarnHa B Tf,x.

r) KoopgNnaqiloHHoro t{ncno Ha KoMnnexcoo6pasyBarelln.

A) Buga xa xn6pngnaaqtlfl Ha nnaruHa.

e) IipocrpaxcrBeHHt fipoex Ha KoMnJIeKcnre.

x) BnAa Ha re3n KoMnneKcHH cteAHHeHHfi.

s) Karcua THn H3oMepnn ce xa6np4aBa np6 Tg3H ABa KOMnnerCa?

2. Hannruete qrpyKrypyTe H HaHMeHOBaHHtITa Ha KoMnneKcuTe A n B.

3aaa..{a 2

Meranex uarxegnil e xoMfloHeHT Ha fleKn cnnaBrr, n3non3BaHh B caMonerocrpoeHero. Haunpa
npnnoxe66e Karo peAyKrop B npolr3BoAcrBoro Ha ypaH, Tt'traH n AgYrn Merant!. Vtonnpa ce or
MopcKa BoAa B cj'teAHara nocneAoBarenHocT or npe8ptqaHHF (aq - aogeH pa3r8op, s - rBbp-

Aa Sasa l- re.{xa Qa:a):

Mgt*,"or + Ca(OH)2(a) # Mg(OH)a") '+ Ca2*("q)

Mg(OH)21"1 + 2HCl --+ MgCle(*r + 2HzO

MgClr., 
erErrPort(B > Mg,", * Clao,



1 Konro KHnorpaMa KanqHeE oKcHA ca xeo6xoAHMH, I Aa Ce rraH 93.5o/o or MarHe3HF B
1 .00x101 L uopcxa BoAa c nnbrHocr 1.026 kg/L, ctgtpxau{a 1275 ppm uarxe:rri(ll)?

2 Kuu 1.00 L 0.10 M pa3rBop Ha MatHe3hea xrlophg e npr'l6aaex 1.00 L 0.10 M pasreop xa
aMoHfix. l{e ce o6pasyaa nu y:.afixa? flo4xpenere orrosopa cr c xeo6xoAngnTe H3q6cre
Hnq.

Yraura or HHKenoB AhxnApoKcn4 (senex) e cycneHAu?a*a B AecrnnrpaHa BoAa H cneA Snm-
pyBaHe e orAeneH 6rcrprnr pa3T8op Harq Het - pa3TBop S. Yrafixa or MarHe3HeB xHApoKcHg e
cycneHAHpaHa I AecrHnHpaHa EoAa H cycneH3HRTa e pa3AeneHa I Affi cr4a (A r B), xa pae-
HH no o6eM ,{acil,t. ['lpr AByKparHo pa3pexAaHe Ha cycneH3nf,Ta B cbAa A c Aegrurn6paHa BgF-
4a yrauxara He ce pa3rBapf,. A npr AByKparHo pa3pe4aHe Ha cycneH3rera B crAa B c pasr-
aopa S, 6nnata yrarixa npngo6naa 3efleH orreHbx.

3 Konxo e pH xa BoAHHR pa3rBop nag yrafirara B cbAaA npe4n H cneA paspex4axero?

4 Kor e nprqrHara sa xa6npAaBaHoro f,BneHhe B cbAa B? Apryuenrnpa*re orroBopa cH c
neo6xoA n u HTe n pecM rta*Afl .

3aaa,ia 3

Ktu 0.263 g MeraneH xuApnrq ca npr6aaexn 4 L paraop Ha cunHa eAHoocHoBHa KncennHa c
xoHqeHrpaqrs 0.01 moUL. flonynlexrer pa3rBop uua pH = 2.3 n ce HaMHpa npil craHAaprHH
yctloBHf,. (l-lpreuere cfeneHTa Ha et]eKtponnrHa AncoqHallLrr Ha KilcenlHara o = 100 %.)
1. h:pasere c xuMHqHo ypaBHeHHe nporeranoro aearmo4eficrBue H onpeAenete $opuynara

Ha M erar H nf, xrqprrq, Karo n pexe6perHere xr,u pon H3H r,rt n poqec.

?. Karo xanpaB[Te o6ocHosaxn npn6nuxeHHF, H3qrcnere ocflorrlqHoro HangraHe (n e pa)
Ha nonyqeHHf, pa3T8op. (3a creneHTa Ha eneKTponhrHa AilcoL{Har{HR Ha peaKqHoHHHs
npoAyKT, npneMere q = 100 7o.)

Cxopocrra v Ha nparev.n!.tg xHurlqeH npouec c€ H3p;13ssg: Kr{HersqHaro ypagselqe

v = k 10+H ,

Karo MepHara eAHHHqa Ha cKoposrHara KoHcranra k e min'1.

crorxoueHHero MexAy cKopocTHHTe KoHcTaHTH Ha peaKllHf,Ta 3a A8e TeMneparypH: t1 = 25oC
H t2 = 35 oC, e k1 lk2= 9.25.

3. Karo rsnon3Bare ABa noAxo.qa (or AarqeHoro KHHerHqHo ypaBHeHlre n or pa3MepHocrra
xa k) n HanpaBHTe cboraerHnTe n3qncneHne, onpeAenere noprAbt(a Ha peaKllr4rra no
OTHOUJEHUE HA KHCETUHATA.

4. ,leqrcfiere aKTltBrpau{ara eHeprns Ha npoqeca (a J/mol).

5. ffienexere c )f Bf,pHo etnH rpeulHo e rBbpAeHuero:
Bnpno l'peurxo

5.1 MonapHara KoHqeHTpaqnf, Ha pa:trBop e BenHr{HHa,
KOflTO He 3a8nCH OT TeMneparypaTa.

5.2. ExanuonapHlrre pa3TBopH Ha HarpHeB xnopuA H
rnloxo3a ca n3oToHHr1HH.

5.3. Arruenpaqara eHeprnr Ha xnMnqHara peaKqne

He 3aBHCr,t OT TeMneparypaTa Ha peaKqlroHHaTa cMec.

5.4. Cxoposrra Ha xereporeHeH npoqec pacre nper
yBenHqaBaHe Ha noBbpxHocrTa Ha TBbpAHr peareHT.

n
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3aaa,ra 4

AaAena e cxeMara, B Korro A, 6, B n f ca oPraHHqHn 8eu{ecrBa:

CH3COOH + C2H5COOH <__ A
A
i , ^-  t t  J

- Beulesrgoro A e c $pfrHa $opmyna C5H12O H cMecra or xap6oxcni'tHn KhcenhHn

ce nonyqaBan?n eHeprHqHoro My oKHcneHne'

- BeqecrBoro 5 e cbc cbcraa CsHrgN H ce nonyqaBa or eearuo4eticrBrero Ha A c

aMoHiK npH el.'tcoKa reMneparypa H KaranH3arop Al2O3'

- BeulecrBoro B ce nonyqaBa npn asanturoAeicrBue xa 6 suc @flHa KnceflnHa.

- Beulecraoro l- e MexAHHeH npoAyKr or o6Pa6orKara Ha 5 c a:orucra KHcenHHa
(eoAeH pa3TBOp Ha HaTpneB HL.|TpHT H COnHa KHCenHHa npH HHCKa TeMneParypa).
l-lpn pasnagaHero xa I'ce orAefit a3or'

Onpegenere:

- Crpoexa Ha BeulecrBoro A yr o6ncHere KaK € noflf{aBa cMecra or rap6oxcnnH}'l Kncen}l-

H H .

- Ktu xofi rnac cbeAHHeHrF npnHaAnexu E n o6ncnere nprqilHara 3a B3anMoAefrcrenero
My cbc conHa KHcenHHa.

l4spa:ere BcHqKH npeepbulaHnf, or cxeMara c xrMHqHH ypaBHeHiltl H HauueHyeafire cbeAilHe-
H H F r a A , E r B n o I U P A C .

XaparrrepracrgqH1 HBH1gl Ha Kor $yxxqnonaflH[ rpynh npucbcraar e tlLl-cneKTprtre Ha eeu{ec-
TBara A, E u xa rap6oxcunHuTe xltcennxu?

3aAaqa 5

[ipra nocneAoBareflHo a3aurlroAefrcrBne Ha cbeAllHeHnero A c xarpneB aHHA n c uerutn*oAnA,
ce nonyvaBa cbeAyHeHltero E. Xrgparaqrsra xa A g npnc'bct'Bne Ha xnBavex cyn$ar a

crpHoKHcena cpeAa BoAt4 AO nonf'{aBaHero Ha B xaro eAHHqrBeH opraHHqeH npoAyrr. flpit
a:auuoAefrgrB[ero Ha B c ioA e npncbcrere Ha BoAeH pa3TBop Ha Harpneea ocHoBa naga
x6bnra frafiKa. l-lpra nogxucenf,BaHe Ha BoAHara Sala, cneA orAennHe Ha yrafrxara, ce
nonyqaBa cbeA$HeHgero l-. XapaxrepucruqHnre HBLILIH Ha nornbLtlaHe B H{-l-cnerrupa xa l- ca.
rrpo*a a6cop6quoHHa HBnqa c MaKclrMyM npu 3424 cm'1, KaKTo H tlButltt npn 1704 cm-t 't
1240 cm-1. B tH fiMP cneKTbpa na l- nua curuar'u 3a ABa rhna nPoroHH.

CreA*xenuero B:

- pear1pa c +Mernn6exaan4exng B nphctcrBue Ha pa3peAeH BoAeH pa3TBop Ha
HaTpHeB€ ocHoBa n HarpFBaHe, npil KoeTo c€ nonr{aBa cbeAHHeHueTo [, xoeto nua
MoneKynHa QoprvrYna Cr +HreO.

- pearppa c MerHnoB ecrep xa (Slalannna (uernnoB ecrep xa (Sf2-amnHonponaHoBa-
Ta K1acenrHa), npn Koero ce nonyqaBa cbeAnHeHnero E n ce orAens BoAa. B HL{-cnex-
Tbpa Ha E nua xapaKrepncrnqHu HBHqH Ha nornbu.laHe npn 1725 n '1605 cm-l.

1. Hannutere ypaBHeHHf,ra Ha BcHqKH nport4Ltauln peaKLp4H H HanMeHyeafrre caeAHHeHLlfiTa
A - A n o I U P A C .

Z. Karea HoBa BpHKa ce o6paayaa B cbeAnHeHrero E? Karea u{e 6tAe HeroB€ra
a6conprxa xoxQltrypaqr,tr n sar4o? iloApeAere no HaMaritBau{o crapuJHHcrBo

-_-> 5
I
i

<-*--J

-------> B



3aMecTHTen!4Te npH cTepeoreHHHtl qeHTbp B c'oeAilHeHHeTo E no cncreMara xa Kan-

hxronA-flPenor.

3. Karo rlnofi3Bare AaHHHTe or raonrqara, HanHueTe 3a Kon $yxrqnoxanHh rpynH ce

orHacFT xapaKTep[crHqHHTe IBHI{H Ha nornbl4aHe 3a cbeAHHeHnnra l- vt E.

Heo6xoanrvtN aanHn

YxuaepcarHa ra3oBa KoHsraHra R = 8.314 J/(mol K)

Paer{ogecx n KoHcraHTH:

K"(MS(OH)z) = 1'8x1 0-11

K(Ni(OH)t = 6'3x10-18

K'(NHj = 1'8x10-5

lppm =  1x ' l 0€  g

XapaxrepnsrnqHn t4Blttlr Ha nornlqaHe Ha HfiKotl rpynll

I l-pyna O6rac-r Ha nornb-
uaHe- cm

l-pyna O6nacr Ha norflb-
rqafle. c/n

O-H<arpraxa
- oT anKoxon
- or xap6orcrnHa rpyna

Anxlrnn

NH:'

C=O (xncenilHa,Anuep)

C=O (ecrepxa)

3400-3200
3450-2500

3340-3270

3100-2600

1724-1740

1730-1715

C=O (auuAHa)

C=N

NHz

CoHs

(C-C) or C(CH3)3

(C-C) or CH(CH3)2

1700-1680
't 610-1 600

1 640-1 500

1600 n  1500

1235-1255

114V1175
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xxxvil HALIHOHAJIHA OnHMnnAflA no xHMun n onA3BAHE HA
OKOflHATA GPEIIA - 2005 rosnua

HaqnonareH KPbr, 24-27 MaPr

EKC n EPyIM EHTMHA 3AAAL{A

B ulecrre HOMepHpaHil enpyBeTKH ce CbAbpxaT pasTBopH Ha cfieAHHTe Beu{eCTB€l: aMoH!1eB

xfiopltA, AHHarpHeB xap6oxar. xenesex(lll) xnoprA, Maffe3ueB xtlopnA, onoBeH Htrrpar, qnH-

xoe cyn$ar, Harp1eea ocHoBa r Qoc$opxa KucennHa, Karo Ht4To eAHo or rnx He ce noBrapfl.

onpeAeneTe MfigroTo Ha BcflKo eAHo oT Beu.lecTB€lTa rctTo cMecB€ITe pa3TBoPhTe H n3non38aTe
qepBeH naxMyc. hapasere c fronxu ypaaHeHnt xruur{Hrre pean{Hn $eXAy BeqesrBara B erF
pyBeTKL{Te H OTroBopeTe Ha cneAHHTe Bbnpocl'l Ha Yxa3aHoTo MtcTo.

r']PoToKoIl No

1. Kor or cneAHltre gsofrxn BeqecrBa Morar (ga) H KoH He Morar (ne) ga ca B eAilH pasreop?

['loA.ae prafi re (nn r orpag ere) 8e p H llt orro Bop.

FeCL n NaOH Aa He

ZnSOe r NHICI Aa He

MgClz H Pb(NOgL ga He

MgCl2 s NHrCI &8 He

MgCl2 n ZnSOr Aa He

Pb(NOsh r ZnSOr Aa He

Pb(NO3)2 n FeCls Aa He

NazCOa n NaOH A,a He

2. flocoqere KoH ca pasTBopeHnre Beu{ecrBa B enpyBerKl4Te:

E n p . 1 Enp .4

Enp .5

E n p . 6

Eng.2

Enp. 3

3. iloxnn ypaBHeHr,tg Ha xHMHqHHTe peaKqntl, non Kot4To ce noflwaga Hnn pa:trBapt vrafrKa,
HnH ce nonwaga ra3. 3annuere peaKqrerre Ha orAeneH flHcr.



4. Moxe nu Aa ce pa3flHqar OnOBHaTa H qnHKOBeTa COn C pa3TBOpa Ha HaTpneea ocxoea?
O6ncxere orroBop cH.

5. Konxo e MonapHara KoHLFHTpaqHr Ha pa3TBopa Ha HarpvteBa 9cH9Ba, aro: 10.0 mL or He'
ro ca pa3peAeHn Ao 100.0 mL c ao4a H 3€l rrrpyBaHe Ha 20.00 mL or norTitlst{xs pa:nBop
ca rcpa3xoAsaHn 19.63 mL cfipHa KncennHa c KoHqeHrpaqras 0.103 mol[? O6ocxoeere
oTroBopa cfi c H3qHcneHHR.

? q
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MOH, XXXVI HA{HOHAJTHA Ottn@fi -20A4 rogrHa

F,laqnonaneH Kpbr, 27 - 28 Mapr

EKCnEPLIMEHTAfiHA SAAA qA

B enpyaerKu c Homepa or f .io 6 ce cbAl'pxar pa3peAenu pa3raopn Ha qerilpl4 KncenhHn:
@rHa, asorHa, cspna n $oc$optra n Ha ABe cont4: At4HarpneB rap6onar h oroBen Hurpar.
'1. OnpeAenere Mncroro Ha Bcf,r(o eAHo or Beulecl'Bara 6es Aa r43non3tsare .qonbnHuTenHil

PeafTUBt'|.

2. O6ncnere Kparxo, KaK pa3nnqnxTe qerilpttre KhceJlhHlt.
:  . .
3. yl3paSeTe C H3paBHeHH ypaBHeH$f EctlLlKH Bb3kloxHt4 Xl4Mt/tuHil pea(qgn Me1(qy Tg€14

. BeqecrBa.

Peaynrarnre Hannulere B npororona:

|IPOTOKOJT No

'PignonoxeHue 
Ha aeqecrBara s enpyeerxr,lre:

Enp, 1

Enp.2

Enp.3

: , , . _
Xnnuquu peafiqltH u o6ncuenuR:

Enp.4

Enp .5

l : ,  t

Enp.6.
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MOH. )fiXV HAU}IOHAIHA OfihMnHAlA nO XhMHf - 2003 rosnHa

HaqnoHaneH Kpbr, 19 -20 anprn

Excnepr ueHTanHa 3arqaqa

Cuegnuenv+ra Ha Fe(lll) xnAponn3hpar BbB BoAeH pa3TBop n uua:. f,cHo H3pa3eH Krcefl
xapalffep. l-lpra xragponn3ara aKBa-KoMnneKcbr [Fe(HzO)o]"-qf,nog $oprvrara Ha xotiro ce
HaMnpa Fe(lll) B pa3TBopa, orAenr nocnegoBarenHo nporoHffi'kbro ce nonyqaBar xugpoKco-
t<oMnneKcr,r [Fe(HzO)s(OH)]'-, [Fe(H2O)4(OH)2] 

- r r.n. Axo e pa3rBopa nMa aKl{enrop Ha
nporoHu, npotlecbr Ha xugponh3a npol4r{a goxpafr, npu Koero ce nonyqaBa xa$nso-vepBeHa
yrafrxa or xt4AparnpaH oKcLrA Ha xenrsoro FezO3-XHzO, xofrro o6rrxoeeno ce r3pa3FBa c
Soprvrynara Fe(OH)g. Karo aKqenropn Ha nporoHh Morar ga gefrcrear arraoxix, anKanHa
ocHoBa, aflKaneH rap6oxar v Apy-lu' Bet{ecrBa c ocHoBeH xapaKTep.

1 l4spasere c xHMr4qHu ypaBHeHilF nocneAoBarenHfiTe eranil Ha B3anMogefrcreire MeXAy
BOAeH pa3TBOp Ha Xenfl3Ha COn I pa3TBOp Ha aMOHflK.

3a orrpmaaHe Ha xensso(lll) B pa3TBop ce n3nofl3Ba yranBaHero My Karo xapaKTepnr yrafiru.
Paaraoprarrlocrra Ha no-BaxHilTe yraeqHn cbe,quHe+nfr Ha xenf,3oro HaManf,Ba B peAa:

FePOa
(6nerQoxunr) ('lepaexo-xa$na) (vepeH)

Epyra Bb3MoxHocr 3a orKpLrBaHe Ha xennao(lll) fionu e qpe3 cBt'p3BaHero ilM B xapaKTepHu
KoMnflexcil. 3a ga ce pa3nuqn Fe(lll) or Fe(ll), BaxHu 3a npaKrrKara ca KoMnneKcnre Ha Fe(lll)
c BeqecrBa, Kor4To ne o6pasyea KoMnJ'reKcHr4 cbeAilHeHnl c Fe(ll). Taxmea ca KoMnneKcnre Ha
xennao(lll) c xnoprgHt4, $nyopugnn, Soc$arnn, riloqnaHarHil (SCNI tioxn n Ap.
Cra6unnocrra Ha re3h KoMnneKcH HapacrBa B pega:

lFeCl+l- < [Fe(SCN).]'- . [Fe(HPO+)1*. 1FeFu13-
(xcunr) (vepeen) (6eaqeerHu)

Or sHaqeFtue 3a npaKTilKara e H cnoco6nocrra Ha xeflfl3o(lll) necno Aa ce pegyqilpa rqo
xenrso(ll) B Kncena cpeAa cbc cepoBogopoA, itogugnn houv, ranan(ll) honu n Apyrt4.

B urecrre HoMepnpaHil enpyBercu nua pa3TBopr4 Ha: con Ha xeni3o(lll), Harpraeea ocHo6a,
Soc$opna KncennHa, flByHarpeB rap6onar, AByHarpheB xrgporeH Qoc$ar r KaflileB hogug.

2. Karo cruecBare pa3TBophre noMeXAy HM, onpegeflere B Kofr enpyBerKa Koe Beu;ecrBo ce
HaMhpa.

3. l4apaaere c xrMnqHH ypaBHeHtan nporrqarlhre peaKqilil Mexgy re3il Beu{ecrBa.

4. Onnulere HaKparKo KaK orKpHXTe pa3rBopa Ha KanHeB fiognA. lleue nu Aa e no-necHo
orKprBaHero My, aKo pa3nonaraxre c pa3TBop na cropOnna? O6ncxere 3aqo.

5. Aro xonqeHTpaqrfiTa Ha xarpnfr B pa3TBoprre Ha HarpheBa ocHoBa n AByHarpneB
xap6oxar e eAHaKBa, To BtpHo nh e rBbpAeHilero, qe aKo KbM AaAeH o6eu or pa3TBopa
Ha xenr3o(lll) ce go6aer egru n cbu{t4 o6eu or pa3TBopa Ha ocHoBara nnv Ha
rap6onara, pe3ynrarbr HRMa rqa ce pa3nnqaBa. O6ocHoeere orroBopa ch.

3anuurere pe3ynrarrre B nporoKona.



[ lpe ; r iox* l l v rc  3a  pe lueHt re  H oqeHKa Ha eKcnepHMeHTaf lHaTa 3aAaqa

o T H a q ! : o H a f l H i l R l ( p b r H a o n u H l n u a g a X u r v r u n ' 2 0 0 3

[Fe(HzO)s]3* + NHa (-- *+ iFe(HzO)s(OH)lt* + NHq*

[Fe(HzO)s(CH)] ' .  +  Nl is  . - - - - ,  [Fe(HzO)q(OH) ' ] '+  NHr"

l fe(Hzo)q(oH)zi' 
+ l iHq*--=l4QH)rJ + NHn' 3Hzo

[Fe(FizO)o]3n + 3NHs Fe(OH)gJ + 3NHq" 6H?O

)l(r"nrr, inr pa3rBop e Ha )Kenfi3Hara cofl - FeClg ([FeCla]-) '

f lpra go6aafir ie Ha FeCle (N) Xr-r ir OCTaHaflHTe Ce nonyLlaBa:

- or NaOH H Na.COg : Fe(OH)3'L (va-x) - ABe yratixn

- or Na2HPOa : FePOnJ(6n-)K) - e,r1ua yrarixa

- or H3PO4 : fFe(HPOa)l '  -  OerqeereH pa3raop

-  or  K l :  Fe( l l )  +  lz(x) -  pa3rBopa craBa no-xbnr

OCaeH FeCl3, eAmHCTBeHt4f,T Kilcen pa3TBop e To3l4 Ha HsPOq'

. 3 a p a 3 n H q a B a H e H a N a O H u N a 2 C o 3 K b M T R X c e g o O a e n o T p a 3 T B o p a
Ha i-{3PO4 * caMo or Na2CO3 ce orAenfl ras (Co2)'

- fepO.l ce nonyLlaBa caMo c Naul1POq' rr'fr xaro raan yrafrxa ce

pa3TBapn B pasTBopa, Kofrto orAenfl co2 or pa3TBOpa Ha NazCOr'

(i) FeCl,r 'F 3OH' .__> Fe(OH)3'L(e16-6; + 4Cl'

FeClo-'r FlrPOa -__+ 1Fe(HPO4)1. + 2i l* + 4Cl-

FeCla-+ 2HPor2- --r.r FePOo'f1o-x<; + HzPO+-+ 4C[

CO.t -+ 2H2O

FeQlo'+ 3Ot{' ----* Fe(oH)g'l'f{?-K) t 4Cl' -

( i i )  2FeCla-+ 3COe2-+ 3H2O -> 2Fe(OH)sJ(qs-x) + 3COz + 8Cl'

ZFeCl4'+ zl R-* 2Fe2* + lz(x)

. COr' + 2HsPOr __) CO2l + HzO + 2H2POa-

' 
FePOo + HsPOq --r [Fe(HPOo)] '+ HzPOq'

f lpn cuecaane:
- 

- 
f"t i f i l  + l '+ HsPOa c€ rlorl l t laBa He ne6negHRaaulo )Gnro-xaSneo'oqret"ta"e 

(or lz) - 1 r '

-  Fe(i l l )  + HsPOq + l '6aeHo ce nonyqaBa )KbnTo OqBeTiBaHe (or lz) - 1 r '

fAoA, *o t* fogulg 66paeysa crrc'crop6nna chHbo cbeAnHeHue' - 1 r'

Or peaxr-1urra (i) ra (ii) cnegaa, qe 3a e,qHo il cbulo KonilqecrBo Fe(lll):

n(ruuOHi ' ln1t ' ia r iO.) '=2 ' .  1  -  1r '

[1o ycnoene c(l'{aoH) / c(Nazcor) = 2 : 1 n or n = c v ce nonyqaBa:
Vif.frOf-,1 = V(NazCO.) 

-1r'

Ho NaOH e f lo-ct4r lHa ocHoga or NaaCOs r npi l  eAHaKBa

KoHqeHTpaqun Ha Anere Beu-lecrBa pH Ha NaOH 6 no-Bl4col(c '

Cnegoeatenno,
ir"i la*nr*ro e anpHo, axo n(Na2COs) >> n(Fe) - 1 r'

A r o ' n ( i r l a 2 C o 3 ) = 1 . 5 n ( F e ) , e H e o 6 x o g u t v t o V ( N a z C O s ) > V ( N a O H ) ' - 1 r '

-  L  l .

4 --  |  l .

-  '1+1 r .
4 +

4 +

- 1 T .

4 r-  |  t .

- 1 r .

- 1 r ,

- 1 r .

1 +-  I  l .

- z L

- 1 r .

- 1 r .

- 1 r .

\
''}1\
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.  ' l ' !

' \ I'.*,
' \ i
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1.  Bsarmogef icrer ie  Mex(qy >rerrnso( l l l )  H aMoHnK:
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3. Xrnnu.JFrta peaKqnh Me)Kqy BeqecrBara B enpynerKf ire:



4. OrKpr4BaHe Ha l(aflkleb i,n1up

t 
:: i lHlet:tcrahe 

na Fe(ll l) c Harpne'a ocHOBa n rapoouar c enHaKBa KoHL{eHrpa u,AA Ha

)
:iF

if;

f,-
*f

.ii



E i i g E g E  5 f  E i  E  *
a g € i b e ;  g ; i  i i s , E  F [ E

; tst F I lE s iii g,lli [E g *g,EE
rc ?uFiF E?[ -3;a; siiii is, Eiii iiE[
Eii: g g g filgtgiif; I ",-+nBgi;il[rEi*a

igllItigI*[lgglig*Aiiiilli-ii*l*l
ilisiaeg-lEE5ii:5lHFEFsii;iEsie;ri

fl[,gE[[!iEggigaclEigi

3iEii?si!iliiiililillillsglstl
aiEliilllllgtlile'i-lsgliEi*g'i,
SEiii?i€g.gligEg:;ieeiis=iiEE

$
$s
a
\

N
t

s
N
N
ttr\
F+
Ss
s-

).i!
, _ :

!t{



:  i  i  " : i  i  
=  

;  :
= s  ! r  3
^ U  F  O

. g ^ g  E  3 s g  GY '  ;  =  : E i  H  g  3 u
f  e  q  ;  t ; :  e  n  E g
t * $  g  i  $ : E s 3 - g  n ga  e E ;  F  F  1 5  i i E ; E  i Ag ;  5 i F  i  f  i s € , , p ; =  e s .

, ? - s  ; i g  F i  i  g E  ! i H l F - e s! E H - F " F i *  5 i  I  ; t i r l i a g E t
i r * : i A i E s ? S  a  F ; s g g  a ; * gl e a # d 3 : [ i 8 l  l s ; i t
E ? E i i i l q g t q  i f  F [ E - F  H F { b
E s F s E g $ 9 3 * ; s s f i H  i 3 9  E  ; : F i ,
g :  i = =  H  F  : " "  F  3 ; T  $ E  ; E  =  E  f ; Y  F  i
* : * l : i 5 F i : g a : ; t a a  q  5 e s :
! : ! : !  F F c * . s ! ? E : 5 F s  s  s F E s

F

o

o

c{

N - *

o o
O O
Y \ < -
C E A

9 ; Y ,
* v v
v ( ) 3
\ - r E

- o Y . :

; x E =
I 9 c { -

- \ ^ ^
l 6 v v

n r  3 9 9
o l  = * *
* i  . F = x

a;l -

F F F F
0 6 0 o
o o

C ) - -
r  C l

i  - . - ?  ^  i
i i

' ! 2

-  :  . r  . l
: r t + l

,,-a: 
' : 

i  
' '  

l i  = F,
. L L

t
(J

g

o

I

N = .

a, ir

5
E
E  o i o

r  o i o
o -  ic l
r i a

o U )
. . o
t r u

- -
(r; o

=
O

F F h F F F F
6 n 6 6 O 6 O

o O O O ' : o r

T T F F F F F F F F F
6 O @ 6 O 6 O 6 O q o
o r O O - O O O O O

_.
=.

N - j

6 z

o . r. r +
o
+ ^ -

> l d

O 2
, : v
v
x l

i

o-

;
x

- N
t O

i r t

X -
6 E
o -
F x

o =
O G
F 3
S c

= 2
; * s
i ; o
( l F  U )
r o  q i
r! tr tr-_
X G  - :
I F  . - \

6 5  ,
- r  b
c r *- ;
E  = ;
1 Z o
x F

6 6
3 - t r
g ' . ;
o  - l  >r 9t +s * t  Y
o .  x t

;1
O l  r

^-
a
o

j

F
G
F
o
O N

a _
5

q ' x
O U

E 5g o

" : o - Z P - l  6 q '
o o x E - " - ?
F I - +
0 6 r o *
O - - - - c f O

: c ! ; 4 . : o ' - ' : b

l &  f l S  0  ;  f  
s  a F

^ J  s c ?  F ;  I  9  T  ; F
o i =  s l q . e E q  A  6  :  1 E
5 s  3 3 T r T S  S  ' i  e  P E
E :  E q : q 2 :  i '  c i o  E  s T
; ;  H r E E E - " . . - s  V , ;  - , -  - i  T , na . t  h . d ; : f f n l  : ? .  a =  ; e' r . . t  E -  i d  |  -  

- , r  
- , ,  

X  e-  r . -  o . t r , i ; . : ,  i E  5 - 3 :  E ^ t a' : 5  g c !  ^  g  g ' - Z  + - l  . i g  o , - - N  L  r  d ' 6  o
: t  r  s - - e f . p : 9 5 - l  S I g B t  1  ? : s p l4  , i l r r  

" t 3 A q - v  _ r L - : T =  = l ; ? ? ? *'  . . 3 J o ; , = 3 . - _ i E T ; ; .  + . , ; - . ^ ^  o
, ' n  9 , 9  t  > A  o +  V , , i  ^  "  ^ * ,  .  t - t . _  6 - . '" i  t s e , ; K q a q A ? B p F = ; : r
! '+ Y Y :. i ! 6. 5 di r ri 5 5 = ;. i ' 2  ? E E o . t  o  r '  c . ,  N  c  c  t  !  K  - ' r  t s E  E  E >

r{
rJ-

ct

.\J

-):.
: -

\ t



t,

MOH, XXXIV HAU,OHAJIHA ONHMNIAI1A NO X}4MH'I - 2OO2 TOIHHA

HaquonaneH KPbr, 10-12 uau

' 
ExcnePHMeHTanHa 3aAaqa

B urecrre HoMeplrpaH6 enpyBeTKH t4Ma pa3TBOpt4 Ha HeopraHHLlHH cong - HHTpaTH' XnopgAl"t H

cynsarn. B rpn oT TflX nMa aMoHl,leBa, KanqyeBa y! MarHe3fleEa con; B ABe - cMec$ Ha ABe OT

Te3H COflH H B eAHa - ofloBHa con. Ba4*,txH pa3TBOpH' B KOilTO Ce cbAbpxa AaAeHa con' KOH-

qeHrpaqHf,ra fr e eAHa H cbqa.

PagnonaraTercpa3TBopHaHaTpneBaocHoBacKoHqeHTpaqwa2mo| /L .

1. OnpeAeneTe CbCTaBa Ha pa3TBOpeHhTe BeqecTBa BbB BCRKa eAHa oT enpy8eTKnTe'

2. t4spasere c H3paBHeHn xnMHqHh ypaBHeHHC ecn.{r, B3aHUOAeilctaHs MexAy oTKpHTt'{Te

BeqecrBa, KoHTO npoThqaT npH Te3U yCtloBHF'

3anrutere pe3ynraure B nporoKofla'

nPOTOKOfi Ne

1. Beu.lecrBara ca.

enp.2

enp .  1

enp.  3

enp. 4

enp, 5

enp. 6

2. Xnuvsrltiu peaKLlH 14
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fa 1 6 t*rzrrulul

3aaaqa 1' B nprapogaTa ce cpel4ar Mu*epann Ha MeATa npeAcraBnnBaq, oclroBH, Me,qHHrapoonarn c o6qa $oprr,ryna xcuco3.ycrion)r. A.yprt", e MrHepan or ra3g rpyna. r-lpr,,HarpnBaHe (go nocronnna uaca) na 1.000^9 np"iLprreflHo H3cyureHa pypa, Korro ocBeH a3ypr4rcbAbpxa h MfiHepanHre ,qonoMrr (caco3.Mgco3) u KB€rpr{ (s;o2), * org"n"r 0.036 g BoAa.ocrananoro cfleA ttarpfiB€Hero Beu{ecrBo e pa3TBopeHo B c'pHa K}rcennHa H KbM nonyqeH,,pa3TBop e 4o6aeex H3nulubK or KarneB fiogng

2CuSOo + 4Kl -t 2Cul.l + 2KzSOr + lz.
or4eneHunr fioA pearHpa HanbnHo c 30 m!0.2 M pa3rBop Ha HarpneB rnocyngar (Nazszos):

lz + 2NazSzOa -) 2Nal + NazSaOo .
a) onpe4enere sopneyt'tara Ha M,Hepana asyp,T cbAbpxau.t ce B aHaflH3xpaHara pyga.6) Sarqo fionnre na ue4(ll) o6paayear c xnopHAH u u flponaAHn ioHil drcl, u cu1r2, crcrBerHo,
^ AoKaro c rio4r,tgnr fionn ce oEpaayea Cul?

e) flocovere MeroA 3a nony.raBaHe no,e Ha oqe eAHo creghHeHile xa ue4(l).r) nog BnHflHHe na aruocQepara 
".r.la 

Me/rHa noribpxHosr 6upso ce noKpHBa crc cBerno3eneHcnoft or Manexur (cucos.cu(oH)z). nocoqer.; 
"lr" "nnafi 

a xori.r.o ce xa6nxr4aea roeaBBnet{.ne.

3aaaqa2' l-lpn o6paayBaHe Ha AbxAoBHHre KanKH BoAara ce Hacxqa c BbrnepoAeH A,noKcxA, KorironpncrcTBa BbB Bb3Ayxa
a) Kafta o6eu (x.y.) COz e pa3rBopen e 1 lAbXAoBHa BoAa c pH=5.5 (c(H+)=3.16x10€ mol/I), aKo ceB3eMe npeABlrA caMo nbpBaTa creneH Ha.qucoqt4aqrf, Ha BbrflepoAHa K|,lcenuHa (Kr=4.5x10:;i{Koraro AbMoBHara BoAa npeMHHe npe3 BapoBr,rKoBH cKaflH, KanqneBucr rap6oxaT ce pa3TBapr,npn Koero re nonyqaBaT neqep, u Apyru KapcroB, o6pasoeaxnn.
6) 3a KonKo T.AHHH qe ce o6paayeJ neqepHa Kyxr,rHa 

" 
oo"u'i *3, aKo cpeAHoroA,rJHhre Banex,ca 1000 llm2 n ce npneMe, qe npoqecuTe npornqar xanunno?

(M(CaCOg) = 100 g/mol, dCaCO3(*1) = 2.9 g/cr.)i 
-

3aaaqa 3' [ranoao4opoAbr s HeroBHTe cofiH ca cnnHo orpoBHH. flpe4enno Aonycr'Mara (uacoaa)KoHqeHrpaqrs Ha KCN a npHpoAHtl BoAn e 0.1 mg/I. Trfi raro HcN; #"0" *r""nr.*ra (le = sx10-10),nefrnnre conn BbB BoAeH pa3TBop ca cunHo xuAponn3r4paHu.
a) onpe4enere creileHTa Ha xnAponr3a g na KCN npn nocoqeHure ycnoBt,re.p = (6pofi xHApon;43HpaHH qasrrqra) : (o6q l,sxogex) opor vacrnqn) - c/c,.'{ncoqraaqh'ra Ha xeKcaq,aHogeparlitl roria noii;,"l; creneH npor4qa no peaKqhsra:

[Fe(CN)6]+ T- [Fe(CN)5]] + CN-, Karo te = 2x10{8.
5) OrpoeeH nH e HacHreH pa3rBop na |(o[Fe(CN).](c"=0.08 mol/l)?

Saaa'aa 4' Oprannvxoro cbeilulenne X HMa MonHa uaca 12s.5glmof ,t eneMeHreH cbcraB: 2g.69 %c' 6'37 o/o H,29.29 o/o cl,-11.1s % N n 2s.so o/o o. Toea cie4rr.rr" 
" 

con Ha HeopraHnqHaKu€,nnHa n e nonyqeHo oT H3xo.qHoro BelqecrBo Y, xoeto e erqHo or cbeAr4HeHnFTa, or r(ot4To cecuHre3ilpar nonn$enonsopnean geXugu.

Peny6nr,rraHcKh eran, S-8 Llafi, 2000q, rp.Eyprac
TEOPUTUT{EH KPbr

.\€:il'le4(*.Ei ?r.3r':gE: e,ia:i*re'e{:eh*ls*€91"#_1ffi !ryHB:twr'!



l-lpu xunene I pa3peAeHa conHa KHcenHHa or cbeAttHeHHero X ce nonyvaBar Beu{ecrgara A n B'

Beqecraoro A e nernlrBo u npu lqecrnnaq,n Aecrunupa, Aoxaro_B ocra'a B p?3TBOpa. Beqesreoro

A, qra,To napr ca 1.1 nrrn no-TexKlr or Brt3Ayxa, npoFBRBa cna6o H3pa3eHH KttcenuHeH H ocHoBeH

xapaKrep.
a) Onpe4enere crpyKrypara Ha ctteAvlHeHllrra X, A u B-'

6) FlpegnoxeTe XnMHqHa cxeMa 3€l nonyqasetHe xa X oT H3XOAHOTO BeqecrBo Y' B KORTO
,'".. ,1"" '"oroAAaeMexA}rHeHnpoAyKT,nonyl|aBaHHaeAHHoTgraAHuTeEnocneAoBaTenHocTTa

or npoqecfi 3a nPeBpbqaHe xa Y a X'

e) Hopaaere c ypaBHeHHfl no eAiia peaKqlic Ha BeulecTBoTo A, a KotlTo To npoeBFBa KLtCefinHHvlR H

ocHoBH'lt cH xapaKTep-

3aaaqa 5. HoeoxalrHtt e nafi-utupoKo u3non3BaHHqr npenapar or rpynara Ha noKanaHecrerHqHre'

Tofi npegcraBnfBa xnopoBoAopoAHa con Ha AneTuflaMrHoeTrnoBuq ecTep na 4-auuHo6exeoexara

KHCenvlHa.
a) Hanraurere crpyKTypHara Sopuyna Ha HoBoKalHa'

6) I-lpe4noxere cxeMa 3a HeroBoro nonln'laBaHe'

e) nb KaKbB Haq,tH Morar Aa ce noflyqar rcxoAHt4Te Marep1aan6 3€l ct4HTe3 Ha HoBoKaHH'

r) Kofr or AB€lra a3orHl,t aroMa B MOneKyfiaraHa HoBoKanH npoflBeBa no-cilnHo n3pa3eHn 6asuqHn

ceoficrBaHyqacTB€|ao6pasyaaHeToHaxfiopoBoAopoAxacon?
hlpaaere BcltqKgl npoqeclr c xt4Mllt{Hn ypaBHeHHf,



lt,UtA*ow&o

HaqnoHaneH eran, 4-7 uait

ErcneprueHraneH KPbr

B rpnre HoMepHpaHH enpyBerKH HMa pa3TBopH Ha a3orHa KH€nHHa n HarpHeBa ocHoBa c

KoHlleHTpaqnn 2 mol/L, H Ha KanHeB AuxpoMar.

lllecrre rBbpAn Beu]ecrBa ca oKcHAH, Htlrpar]'l H xJIopHAH na anyuuunit, 6apuit, xanqni,

laarHe3nfr, onoBo H ql,lHK.

Pasnonarare Lt c pa3TBop Ha aMoHflK c KoHqeHTpatya 2 mol/L.

1. Onpegenere cbcraBa il MFcroro Ha BcflKo eAHo or rBbpAilTe Beu.lecrBa, H Mecroro Ha
pa3TBOpeH rTe BeqecTBa.

2. lrlspaoere c xHur,tr{Hrit ypaBHeHHn ecnqrr egarMoaefigrerR MexAy re39t Beu{ecrBa.

Pesynrarrre 3anruere B nporoKona.

nPOTOKOfl Ne
1. Terrpgu BeqecrBa:

1 . . . .  4 . . . .

HNOg NaOH l9Crzat

Enpyaerxa Ne

2. Xumnquvt peaKqnn
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H. f{uzanacdq-

PenybnraxaHcKr eran, 5-8 uati, rp.Syprac

EKCNEPHMEHTANHA 3ARALIA

B cegeure HoMepHpaHH enpyBerKn uwa pa3peAeHu BoAHH pa3TBOpH Ha a3OTHa KhCenHHa,

QocSopna KilcenHHa n HarpueBa ocHoBa, u Ha npocTH HeopraH[qHn conr cbAbpxaq]l cneAHnTe

froxu:
KarlroHH: NHo*, zn2*,F,a2*', aHHoH14: Cl-, SOr2-, HCO'.

a) onpe4eneTe pa3TBopeHoTo BeqecTBo BbB BcFKa oT ceAeMTe enpyEeTKH, KaTo ocBeH pa3TBOpUTe

B TRX pa3nonaraTe H c qepBeH tlaKMyc.

6) O6ncHere HaKparKo KaK orKpl,lrrd $ocQopHara KHcenHHa.

a) l4:pa:ere c.bc sbKpaTeHfi froHHH ypaBHeHnF Bcl4ttKH a:anuo4efrcrBHe MexAy pa3TBopeHHTe

Beu{ecTBa 'KoHToMoraTAaceh3non3BaT3aTFXHoToAoKa3BaHe.

Pa6orxo uncro Ne

a) PasraopeHo BeulecrBo B enpyBerxa #:

6) Kax orKp!4xre Qoc$opnara KncenHHa? ObncHere HaKparKo.

4

e)  XnurvHu peaKqnH: (usnon:eafrre o6parxara crpaHa Ha nhcra)



// , 
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crotatha.

PeureHre u ouexxa na excneDnuexranxara ga'aaqa - 30 roqxn'

a) onpegennHe Ha BuAa H Mf,cToTo Ha pa3rBopeHHTe BeLqecrBa - o6uto 10 roqxu

. C naxrrryca ce orxpuBa NaOH (n ilCO3-)'

. C NaOH ce orxPnBar
- ABere KncennHn - Hf;Ma asanuogefrcrBne;
-ABeaMoHHeBHconH.HaBnaKHeHnaKMycnoc rH ' IBaoTaMoHFqHnnap | / l .
- ABe xrApoKcl4AHr4 yrafrrra - eAHara pa3rBoprMa B t!3nt,lulbK or ocHoBara (Zn(OH)2), a gpyrara

Hepa3rBopraua (Ba(OH)z).
. C (xoRro H Aa e or) xncennHnre ce

xHAporeHKaP6onar.

ycTaHoBRBa, qe eAHara aMoHreBa con e

uHHKoBara con ca cYnQarr -. c 6apr.reBaTa con ce ycTaHoBFBa, qe ApyraTa aMoHueBa con u

nonyqaBa ce Hepa3TBopHMa B KHcenHHrre yrafrxa (BaSOa)'

. Sapueeara con e xtloPHA.
PasraopeHhre Beu.lecrBa ca:

HNO3 - 0.5r. H3POa - 1r '

NHaHCO: - 2r. (NHq)zSOq - 2r '
NaOH - 0.5r.
ZnSOr - 2r. BaCl2 - 2r.

6) OrxpraaaHe Ha Soc$opnara KucenuHa - o6ulo 5 roqxr'

ooc$arri|Te ce yranBaT a cna6o KHCena Ao cna6o ocHoBHa cperqa,

TaKa Lte He MoraT Aa ce nonyqaT c QocSopHa KHcenHHa. , 
- t t'

Yraf rxaorBas(Poq)sH/ i lnuZn:(Poq)aMoXeAa€nonyqHnpHnocneAoBaTenHo
cMecBaHe no cxeMara:

** 
1) oHTHCoa' 

Mor1z*/rrrco3* 
2) HaPo+- 

rrns(poa)zt 1+1 r .

(pHr7) (pH.7)

3a npeeptr4aHeTo Ha x!4ApOKCrA4 (Xap6or-rar) arre $ocSar Moxe Aa ce fi'At4:
- no npoMnHara Ha KucennHHocrra (qeera na naxnnyca)
- no npoMsHara Bt,tAa r,t o6er"ra Ha yrafrxara

(o6pa*ro cMecBaHe: ntpao HgPOr H CneA ro-ea NaOH ranu NHqHCO3,{O non}eaBaHe Ha yrafrxa npn

pH<7, cuulo e Bb3MoxHo, Ho ce KoHrponnpa no-rpy4tto')

e) OqennaaHu peaxqnn - o6tqo 15 roqxu'

NHa* + OH- -----' H2O + NH3t

HCO3- + H. -| H2O + CO2t

Ba2*+SOa2-- . *  BaSO4J(6)

.rt t.,,/( ,\:;,/. Baz* + 2OH- ------.> Ba(OH)zJ(6)

Zn?* + zOH- --) Zn(OH)z't(6)

Zn(OH)z + 2OH- -------) Zn(OH)a2-

(M = Ba nnn Zn)

M2* + 2HCOg- ___-__1 MCO3J(6) + H2O + COz

3MCO3 + 2HaPOq -------'-| n/lr(Por)z}(6) + 3H2O + 3COz

3M(OH)2 + 2HgPOr

H3PO4 + 2/3 oH- -+ HPO42-/PO oT + 213 H2O

H3PO4 + 213 HCO3- --) HPO4z-/PO oT + 213 H2O + 213 COz

3M2* + 4HPO42'|2PO4* --f M3(POa)zJ + 2HzPOa-/X

- 1 r .
- 1 r .

- 1 r .

-  1 r .

- 1 r .

- 1 r .

- 1 r .

-  1 t .

-  1+0.5  r .

-  1+0.5  r .

-  1+0.5  r .

-  1+0.5 r .

-  1+0.5  r .

-  1+0.5  r .


