KPUTEPUN N METOJJUKA OLUEHNBAHWMA BBIITOJIHEHW A
OJIMMITUAJTHBIX 3AJAHWI PETUOHAJIBHOI'O DTAIIA 110 XUMUH C
YKA3AHUEM MAKCUMAIJIBHO BO3MOXHOI'O KOJIMYECTBA BAJIJIOB
3A KAXIOE 3AJAHUE 1 OBIIEI'O KOJIMHECTBA MAKCHUMAJIBHO
BO3MOXKHBIX BAJIJIOB ITO UTOI'AM BBITIOJIHEHM S BCEX 3AJAHWH

JUTSL SKEOPH

I Typ
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Teopemuueckuit myp

JlecAThIN KJacc

Pemenue 3anaum 10-1 (aBTop: Auapees M.H.)

Omnpenenum Metast. [Ipenmnonoxkum, 4To mocie CxKUranus 00pa3oBajIcs OKCUT

Me,Ox maccoit 3.2 T U3 COOTBETCTBEHHO 5.6/2=2.8 T MmeTaimia. CocTaBUM ypaBHEHHUE

2.8/32=2M/(2M + 16x), M = 56x

M X KOMMEHTapui
1 56 Fe HE IMOJIXOIUT, T.K. HET BaJICHTHOCTH
1
2 112 Cd MMOAXOONUT
3 168 -
4 224 Fr

v(Cd) =2.8 /112 =0.025 mons. Haiinem monsipuyto maccy Y B pacuere Ha 1 Cd:
M(Y) = 3.6 / 0.025 = 144 r/monb, 144 — 112 = 32 410 BMECTE C JKEITHIM I[BETOM
BEILECTBA CBUJAETEIILCTBYET O cepe. TakKe yBEIMYEHHUE MACChl M3BECTKOBOM BOJIBI
cootBetcTByeT 0,025 Monb cepuuctoro raza: v(SOy) = 1.6/ 64 = 0.025 monb
Haiiném cpenHioro MOJSIPHYHO Maccy ra3oB mocie cropanus M = 2:29 = 58
r/Monb. E€ MOryT cOCTaBIIATH YITIEKUCIBIA WM CEPHUCTBIA Ta3bl, BBI3bIBAIOIINE
nomyTHeHue u3BecTkoBo Bojbl. [Iycth v(CO,) =y, a v(SO,) = Z cocTaBUM CUCTEMY

ypaBHEHUI

{44)1 + 64z = 14.5 {y = 0.075
y +z = 145/58 z = 0.175

v(CO,) = 0.075 momb , a v(SO;) = 0.175 monp u3 xoropeix 0.025 Moib
obpazoBanock u3 cephl, Toraa v(C) : v(S) =v(CO,) : v(SO,) =0.075: 0.150 =1 : 2.
210 cootBeTcTBYET 0.075 Monb CS,.
[IpoBepuM 110 Macce UCXOIHOU KUIAKOCTH
m(S) + m(CS;) =0.025-32 +0.075-76 =6.5T

KonnuecTBeHHBIN COCTaB KUAKOCTH MOXKET OBITh BBIPAKEH:

MOJIBH. % macc.%
S 25 12.3
CS, 75 87.7

2
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Ypasnenusn peaxyuii:

1) Cd+S=CdS

2) 2CdS + 30, =2CdO + 2S0,

3) CS; +30,=CO0O;, + 250,

4) CO; + Ca(OH), = CaCO; + H,O
5) SO, + Ca(OH), = CaSO; + H,O
X-Cd, Y-CdSuZ-CdO

Cucmema oueHuearnusxn’

1 | Bemects X, Y u Z 1o 2 6anna 6 0aJ10B
2 | KayecTBeHHbIN cocTaB kUAKOCTU (yKa3aHHE Ha cepoyriepon u | 4 6ajajia
cepy 1o 1 6amy)

KonnuecTBeHHBII COCTAaB pacTBOpa CEpbl B CEPOYIIIEPOAC
(IpUHUMAIOTCSl U MACCOBBIE, U MOJIbHBIE JI0JIK) — 2 Oasiia

3 | YpaBuenus 1-5 mo 1 Gamny 5 6ass10B
HUTOTI'O: 15 6aJu10B

Pemienue 3axauu 10-2 (aBTop: IIpocBupun A.Il.)

1. W3 nepeuncneHHbIX cep npuMeHeHus: MeTaiiia X MOXKHO MPEANOI0KUTh, YTO

3TO HHUKeNb. Hukenb B 3eMHOM KOpe MPEACTaBiIeH B OCHOBHOM B BUJE CyIb(UI0B U

apCCHU 0B, TakK qTo MOKECM IIPOBCPHUTH BBIBO/], pacdcToOM:
(Ni) = TS 2493
VW T 06587~ TR MOME

[Ipu oOXxure HEWU3BECTHOIO MHUHEpajda METaul MNEPeXoJuT B Hauboee
yctoruuBbiit okcua — NiO. Jlormyctum, 4to Z conepkuT 1 aToM HUKeNs, TOTr/a:
v(Z) = n(NiO) = n(Ni) = 2.493 moJb
500-2
24933

ITon nomy4eHHY0 MOJISIPHYIO MAacCy WI€albHO MOAXOAUT MUHEPAN HUKEAUH —

apcenuy Hukens NiAs. Torma X — Ni, A — NiO, Z — NiAs.

= 133.7 */monm

ITombITKa BBIACICHUE MeTauia Y C IOMOIIBIO JKEJIE3HOIO T'BO3ISA ITO3BOJISET
NPEANONOKUTh, 4TO0 Y — MeTallll, PACMHOJIOKCHHBIM JIeBee BOJIOpOJa B PAIY
HanpspKeHust MeTautoB. 13 3d MeTaioB TaKOBBIM SIBIISIETCS TOJIBKO MEb.

2. CoenuHeHUs HUKENS TPUAAIOT CTEKJIaM 3€JICHBIN 1IBET.

3
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3. HpI/ICOGIII/IHI/ITB K MCTaJLly M OTHICIIMTH OT HEro unus
XOpOoIO U3BCCTHBLIX AAOBUTHIX I'a30B MOKHO TOJIBKO yrapHHﬁ

ra3z C — CO, B pe3yabpTare MoJIy4duTCs JIETKOJIETyuas KUIKOCTh

AN
S
e

B — Ni(CO);. KapOonun HuKens umeeT TeTpasapuueckoe ! OC \C 0
CTpOCHHUE. _
Ni(CO),
KommuectBo CO B KapOOHHMJIE HHUKENS MOXKHO ‘=============-= .

ONPENIENIUTh C TTOMOIIbIO TpaBuiia 18 ANEKTPOHOB: HUKEINb B CTENEHU OKuciaeHus 0
umeeT 10 AIeKTpOoHOB, JIJIs 3aMOJHEHHS] 000JI0YKM MHEPTHOTO ra3a eMy He XBaraeT 8
AIIEKTPOHOB, KOTOPBIE OH MOXKET B3ITh U3 4 Monekyn CO.
4. Ypaeunenusa peaxuyuii:

1) 3NiAs + 7HNO; + 6HCI = 3NiCl, + 7NO + 3H3AsO4 + 2H,0

2) 4NiAs + 50, =4NiO + 2As,0;

3) NiO+C=Ni+CO

4) Ni+4CO =Ni(CO)4

Cucmema oueHuearnusn.

1. | Onpenenenue metamuioB X u 'Y 1o 2 6ajia 8 6assioB
Omnpenenenue coenuHenuii A — C o 1 6any.
Omnpenenenue Z — 1 6an

2. | YkazaHue Ha 3€JIEHBIN 1IBET CTEKJIa 1 0aJn

3. | U3oOpaxenue cpszeit Ni-C — 1 6amn 2 0as1a
YkazaHue Ha TeTpadapuieckoe ctpoeHue — 1 0amn

4. | YpaBuenus peaxiuii 1 — 4 mo 1 Gasmry. 4 6as1a

HUroro: 15 6aa0B

Pemienue 3axauu 10-3 (aBTop: boamarenkos /I.H.)

ATOMOB BOIOPO/Ia B UCKOMOM KHCJIOTE — 3, OJTHAKO K KMCJIOTHOM JTUCCOLUAIITN
criocoOCH UMb OJWH W3 HHUX. Takoe HaOIIOmaeTcsi, KOrjJa OCTAaBIIHUECS aTOMBbI
BOJIOpoOJIa HaxonaTcsl He B coctaBe OH-rpymnm, a HanpsMyIo CBSI3aHbI C aTOMaMH C
HU3KOM AJIEKTPOOTPHULIATEIILHOCTHIO. ITO peau3yeTcs, HalpuMep, B OPraHuYeCKUX
kucnorax (CH;COOH). B Heopranuwke cambiM HW3BECTHBIM MPUMEPOM IMOA0OHOTO
ABIAIOTCS  HuU3mmMe  kucnotel  ¢ochopa. ITlog  omucanwe  MOAXOAUT
¢pochopnoBarucras kuciaora Hi;PO:. [Ipu Hanuuuum aprymeHTanuy noaxoasT U

APYruc HCOPraHNM4YCCKUC KHCJIOTBI, COACPIKAIIMUC JBa HCIOABWKHBIX W OIWH
4
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HOI[BH)KHI)Iﬁ dTOM BOOOpOIda U CcTaOMJILHBIC B BOJHOM pacCTBOpCE.

0

u_H
HO”™ ~H o/P H

OI[HaKO KaXXyHasacia OCHOBHOCTb KHUCJIOTBI 3 PCAIN3YCTCA U B APYTUX CIIydaidax.
OaHUM K3 IIHMPOKO M3BECTHBIX MPUMEPOB TAKOTO THUIA SIBISIETCS OOPHAs KHUCJIOTA
H3BOs, nelictByromass B pacTBOPE HE KakK JIOHOpP IPOTOHA, a KakK aKLENTOp
THAPOKCHUA-UOHA:

B(OH); + H,O = H' + [B(OH)4]
CTOI/IT OTMETHUTDH, YTO 3a CUET I{aCTI/I‘lHOI‘/JI OJIMTOMCPHU3alINH 60pHaH KHCJI0Ta

crocobOHa IIPOABJIAATL U Oonee BBICOKYIO OCHOBHOCTBb, 4YTO pPCAJIMU3YCTCA B

KOHICHTPUPOBAHHLBIX IICJIOYHBIX paCTBOPAX.

HO, oH
B-OH 1 -OH
HO HO™ " “OH

[locnenHsst KuCIOTa YOOBIETBOPSET YCIOBUIO TOJBKO IO Ka4€CTBEHHBIM
nokKazaresisaM (peanbHas U KaXKyIlascs OCHOBHOCTB), OJHAKO IPOSIBIISIET JOBOJIBHO
HU3KYIO KHCIIOTHOCTh M HE MO3BOJISET JOCTHUYb NPUBEIEHHON B YCIOBUU BETUYMHBI
pH.

Cpena paccMaTrpuBaeMbIX pacTBOPOB JOCTATOYHO KHCIIAsl, YTOOBI MOKHO ObLIO
npeHeOpeub MPUCYTCTBUEM THAPOKCUIA-MOHOB. Torma Habop  ypaBHEHMI,
OIKCHIBAIOIIAs paCTBOP, Oy/IeT BHIMIAAETH CIAEAYIOLUIMM 00pa3oM:

[H']=[X"]
C=[X"]+[HX]

o XU
[

YTO MOCJIe MPeoOpa30BaHUM CBOJIUTCS K YPAaBHEHUIO BUJIA:

K- [H+]2
C-[H"]

DTO KBaJ[paTHOE ypaBHEHHE W HAET PE3yJIbTar, Mody4yeHHbIN Ileteit B camoMm
KOHIIE.

B ciyuae ci1abo BeIpa)XeHHOW AUCCOLMALIMH KHCIIOTHI KOHLIEHTPALKs TPOTOHOB
5
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B pacTBOpe Maja M0 CPaBHEHUIO C aHAJUTHUYECKOW KOHIEHTpaIMed KHUCIOThI (YTO
skBuUBaJIeHTHO ycioBuio C = [HA]). B sToM ciyuae kBajpaTHOE ypaBHEHHUE
YIPOLIAETCS CIEAYIOUUM 00pa3oM:
[ H* ]2
K= wmH1=VKC
[Tocnenusist dopmyna xopoiro paboTaeT B KOHIEHTPUPOBAHHBIX PACTBOpaX
c1a0bIX KHCIIOT, HO, MO-BUJAMMOMY, OJHO M3 3THX YCJIOBHUHM B 3a/lau€ HapyLIaeTcs.
HNmenHo 310 mpotuBopedre u ooHapyxwmi B.M. Bo Bropom o cuéty pemenun [letu.
Ucnonssys Bepayto ([H'], = 10712% = 0.0323) u meBepuyto ([Hues = 10712%° =
0.0543) koHIIEHTpALIUH, 3aITUIIEM CUCTEMY YPAaBHEHUM:
[H'];

8

C-[H"],

+72
o T,
C

Cucrema umeet pemrerue npu C = 0.05 u K = 0.059. Koncranta KucioTHOCTH
H;PO, noctaroyHo BBICOKA, YTO M MPUBEIO K OMIMOKE MPHU UCIOJIH30BAHUU
NPUOIMKEHHOU (POPMYITHI.

Cmoum ommemums, 4mo aHAI02UUHbLE PACCYHCOCHUSI MO2YM OblMb NPOGEOeHbl
C UCNONIb308AHUEM BEIUYUHbL CMENeHU OUCCOYUayUU KUCI0mul (@), 4mo makoice
OYeHUBaemcs NOIHbIM OALIOM.

pH BomnHOro pacreopa NaX otnuuaercsa ot 7 3a cuér runponusa. B pactsope
CO31a8TCs KOHIIEHTPALMS TUIPOKCUI-HOHOB, paBHasd [OH] = 101475 =103, Crour
y4€CTh, YTO MpPH TaKOW HU3BKOW KOHIIEHTpPAUUU THUAPOKCHII-UOHOB HEJb3s
UTHOPUPOBATh aBTONPOTONM3 BOABI W ImpeHeOperath noHamu H'. 3amuimem
YPaBHEHHUE JICKTPOHEUTPAIBHOCTH:

[Na'] + [H']=[OH] + [X]
1 ypaBHeHMe MaTepuaibHOTO OanaHca:
Co=[Na']=[X]+ [HX]
C yuérom m3BecTHbIX KoHIeHTpanuii [H'] u [OH] Haiiném xonuentparuio [HX]:
[HX]=[OH] - [H] =2.85-10"
Y MOJCTAaBUM IOJYYEHHYIO BEJIMYMHY B YpaBHEHUE AJIsI KOHCTAHTHI KUCIOTHOCTH,

6
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yT0OBI HaliTh [ X']:

_ K[HX] 0.059-2.85-10"

e =053

[X]

Torna ananuTHyeckas koHueHTpanus coiau paBHa Co = [X ]+ [HX] = [X]=0.532 M.
Paccmotpum 1 11 pactBopa conu. Jlanusiii pactBop coaepxkut 1000-1.04:0.045=46 1
conu, a e€ MoJisipHas Macca paBHa 46.8/0.532 = 88 r/monb. 3a BbIUETOM HATpus U
JIByX aTOMOB BOJIOpOJa TMOJIy4YUM OCTaToK 63 r/Moib. [IpeanonoxuB, 4To KUCIOTa
KHCIIOPOICOAEpIKAIIasl, MOTYyYUM TSI IByX aTOMOB Kuciiopoaa Gopmyiny HsPO..

[Ipu monHOM AuccolMaluM TPEXOCHOBHOM KHUCIOTHI KoHIeHTpanuei 0.05 M
obpazyercs 0.15 M nporonoB. Benuuuna pH cocrasut 0.82(4).

Cucmema oueHueanus.

1 | BpyTTO-hopMynbl AByX KUCIIOT, YOBJIETBOPSIOIINX YCIOBHUIO, | 4 Dasia
¢ 000CHOBaHMEM X KaXKyIlIEeHCs U peajbHON OCHOBHOCTH (0e3
obocHoBanus — 0 6) mo 1 Gamty

CrpykrypHble (OpMyiIbl HEMTpalbHOM M aHUOHHON (opMm
Kax0i u3 kucaort 1o 0.5 damna

2 | Banuck KBaApaTHOTO ypaBHEHUs oTHOCUTENbHO [H'] wim o — | 5 6assion
1 Gann

3anuch ynpom€HHOW (OpPMBI  KBAApPaTHOTO ypaBHEHUS
otHocuTenbHO [H+] nmu o — 1 6amn

3amuch cuctembl ypaBHeHu s pacuéta K u C — 1 6ann
Bepnoe 3nauenue C — 1 6amn

Bepnoe 3nauenue K — 1 6amn

3 | Pacuér ananuTH4eCKOW KOHIIEHTPAIMK COMH — 2 Oasia 4 6as1a
Monsipnast macca conu — 1 6an
®opmyna KUcaoThl — 1 6ayn

4 | Pacuér pH H3PO, B monmymenuu, 4yro kuciora cuibHasg u | 1 0ajn
TpEXOCHOBHAs
Hroro 15 6an10B

Pemienue 3anaum 10-4 (aBTop: Kypammun b. K.)

1. Yerplpex- u ABYXaTOMHBIE MOJICKYJIBI B Ta30BOM (pa3ze CyIIECTBYIOT [IJIst
dbocdopa u ero aHanora — MbIIIbsIKA.

B kadecTBe BEpHBIX NPUHUMAIOTCS OTBETHI Cepa, CEICH W TEILIyp — B
ra3000pa3HOM COCTOSSHUM OHU TaK)K€ CYIIECTBYIOT B BHJIE CIIOKHON CMECH MOJICKYIT

(mpaBma, coaepikaiieit OonbInee pa3HooOpa3ue YacTull, Takux Kak S,, n=1 ... §).
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CrpykrypHbie (POpMyIbl MOJIEKYNT ASs U AS; aHATIOTUYHBI CTPYKTYpe Py 1 No:

As

/ \ As=As
Asf—

\ As
As—

2. BeIpaxkeHus 11 KOHCTAHT PABHOBECHS:

d t
KIZ—' Kz:?.

2

3. Ilpu Gompmmx AaBieHHsX, cormiacHo npuHuuny Jle larense, o0a paBHOBECHS
CABUHYTBHI BIPABO, 3HAYUT, B Ipejaese OONbIIMX JaBICHUS MOJIbHAs JOIs Ay
ctpemurca K 1,a A u A, — x Hymo. Hao060poT, B npezesne MaiibiX AaBI€HUN MOJIbHAS
nonst A ctpemutcs K 1, a A, u Ay — k Hymo. st A, TakuM 00pa3oM, 3aBUCUMOCTh

IMPOXOAUT UCPC3 MAKCUMYM.

2(A)
(A XA 4

p ‘ ‘ ‘ ‘ ‘ p 7 ‘ ‘ P
4. PaBHOBecHOe 0o0IIIee TaBICHUE p CKIIAJIBIBACTCS M3 JAaBICHUN 3 KOMIIOHCHTOB,
TIPY 3TOM d U ¢ JIETKO BBIPAXKAIOTCS Yepe3 KOHCTAHThI PAaBHOBECHS U 711.
d=Km; t=K,d*=K,K’m*
p=m+d+t=m+Km’+K,K’m*.
HauanmeHOe maBiieHHe — 3TO AaBJIICHHE YUCTOTO TeTpamepa. [10CKOIbKY KasK bl
TeTpamep aaet aubo 1 Monexymy As, 1160 2 MoseKynbl A, 00 4 MOJEKyasl A B

PaBHOBCCHUM, TO:

S. BuaHO, 4TO m B 3KCIIEPUMEHTAIBHBIX BBIPAKEHUSAX BBIPAXKEHO YEPE3 PA3HOCTH

JaBjieHUU. Beipa3um u3 Hee m CTporo.

_m

Km’
P—Py= +

4 2
8
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Km®> 3m
+——(p—-py)=0
5 ) (p—py)

I[I/ICKpI/IMI/IHaHT KBaJPpaTHOI'O YPABHCHM:

9

D=—
16

K 9 32
+4.—L.(p-— =—. | 1+—K.(p— )
5 (p Do) 16 ( 9 1(p po)}

[1onoXUTENBHBIN KOPEHb YPABHEHUSA:

3 9 32

= = =1+, [1+ .
4K,

gKl(p_pO)

K

1

YHPOCTI/IM BBIPAKCHHUC C YUCTOM IIPUBCACHHOIO B YCJIOBHUHA HpI/I6JII/DKeHI/I}IZ

3 1 32 1 32°
| 222K (p=p) == K2 (p-po) |

1

4 32
m~ g(p_po)_2_7K1(p _po)z-

Bunno, 4to k03 (UIMEeHT npy epBO# CTEMEHN PA3HOCTH 1aBJICHUN HE 3aBUCHUT
OT TeMIieparypsl U coctasiseT 4/3, To ectb o= 1.33.
Paccuutaem KOHCTaHTBHI paBHOBecUs] U3 KOIP(PUIIMEHTOB TPU KBajparax
pPa3HOCTEN NABICHUI:
K171030 =10.2-27/32 = 861,
K1,1050 = 41827/32 =3.52.
3areM pacCUUTaeM SHTAJIBIIMIO U SHTPOIHUIO PEAKIINN:

R,

K 50 8.314-1030- 10501 3.52

A H°= In = n =-402.1 k/I:x / MOJIBb
T,-T K 1050-1030 8.61
A,G° 30 =—8.314-1030-1n8.61 = —-18436 JI:x/moinb
A SO = AH®—-AG® 402100 +18436 _ 372 I/ (o - K).
T 1030

9

ckauamo ¢ caiita 100ballmk.com



Cucmema ouernueanusin’

2 nmpumepa semenTa A — o 0.5 6amna

1 | CrpykrypHbIe GOopMyIBI 2 MOJIEKY (U1 TF0O0TO U3 ABYX 2 das1a
anemeHToB) — o 0.5 Gaia
2 | BeipaxkeHust 11 2 KOHCTAHT paBHOBecHs — 1o 1 6ayry 2 das1a

VYkazanue Ha rpaduke MpeaesioB Mpu MaJbIX p JUIs KaXI0H U3
MOJIbHBIX J1osiei — 1 Gam

(Ecnu mpu MauibIX p Kakol-TO U3 rpa)uKOB UMEET HEBEPHBIN
npenen — 0 6amoB)

3 | Ykazanue Ha rpadukax mpeaesaoB mpu Oombmux p — 1 6amt 3 6asu1a
(Ecam mpu mainbIx p Kakoi-To U3 Tpa)uKoB UMEET HEBEPHBII
npenaen — 0 6auioB)

VYkazaHue IpoXoKICHUS Yepe3 MAaKCUMYyM JIOIH quMepa — 1
oasn

2 BeIpaxeHus — o 1.5 6anna

(Ecnu ve mpuBeneHsl BbIkIaaku — 0 6aios;

Ecnu BepHO mosTydeHbl BhIpayKeHUs 4epe3 m, d, {, HO HEBEPHBI
WTOTOBBIE BEIpaKeHUs — 110 1 Gasy).

3nauenue o — 1 6amn

(Ecnu Het BrIkIamok — 0 6anioB)

3HayeHus 2 KOHCTAaHT paBHOBecHs — o 1 Oamry

S | (Eciu Het BhIKIaA0K — () 0asioB) 5 0as10B
3HaueHUs HHTAIBIIUU U DPHTPOIIUU PeaKIuu — o 1 6amty
(BepHOE pelIeHre UHBIM CITIOCOOO0M — MOJIHBIN Oau,
Ecau et BoIKIIaiok — 0 6aJ110B)

3 0amaa

HUroro: | 15 6anioB

Pemenue 3anaum 10-5 (aBrop: Kaumap:xuk A.J1.)

1. U3 ycnoBuil 3a1a4u MOKHO ONPEAETUTh YKBUBAJECHTHYIO MOJISIPHYIO Maccy X,
JUI 3TOTO HEOOXOAMMO Yy3HaTh, CKOJIBKO MOJIb HMOJa MOLLIO Ha peaknuio ¢ X.

Hrak, o0111ee KOJIMYECTBO HOJA:

0.2402/n-0.150 2
253.8 2/monw

Voo (I2) = = 1.42 - 10~* monw

Hon pearupyet ¢ THOCYIb(HATOM IO YPABHEHHIO
I, + 2Na,S,03 — 2Nal + Na,S40¢
KonuuecTBo BemiecTBa THOCYNbGaTa:
v(Na,S,03) = 0.00800 7 - 0.0105 mon6/2 = 8.40 - 1075 monw

Torz[a KOJIMYCCTBO BCUICCTBA HOAA, MMOMICAIICTO HA pEAKIIUIO C X, PaBHO:

10
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1
v(I,) = 1.42-107* —5-8.4 1075 = 1.00 - 10~ *momn

OKBUBaJICHTHAs MOJIAApHaA MaccCa X:

m(X) 3.0-1073r
2-v(l,) 2-1.00-10~* momn

M, (X) = = 15 r/MoJb

C y4€TroM TOro, 4TO B YCIIOBUU TOBOPHUTCS MPO AIIEKTPO(DUIBLHBIE CBOMCTBA,
HO HE TOBOPUTCA O HYKJICO(PHUIbHBIX, a TAKKE UCXOJIS U3 TPEJICTABIICHHBIX HA CXEME
peaKkIuii, MOXHO MPEATOI0KUTE, 9T0 3T0 hopmanbaerua (CH,O), mis oxuciaeHus
KoTOporo B QopMuar HeoOxoguMo 2 3JekTpoHa, a 15-2 =30 r/moib,
YTO COOTBETCTBYET €r0 MOJSIpHOW Macce. DopMalibIerul pearupyer ¢ HIeJIOYHbIM
pPacTBOPOM HOJa COIIACHO YPaBHEHUIO

CH,O + I, + 3NaOH — HCO,Na + 2Nal + 2H,0

2. IIpeBpaileHusi, ONMCAaHHBIE B 3a7a4e, BO3MOXKHBI OJIarofaps OKUCIUTEIbHBIM,
BOCCTaHOBUTEIBHBIM U 3JEKTPO(UIbHBIM CBOWcTBaM (opMmanbpiaeruaa. Tak, npu
BOCCTaHOBJIEHUH (POpMaibJeTna BOAOPOAOM Ha HHKeNe oOpasyercss MeTaHon B,
IpU OKHUCJIEHUM TEPMAHTaHATOM Kallhsl B KHCIIOM cpene — ymieKucnwlii ras D,
a IpU OKHUCIIEHUU THUJIPOKCUJIOM Meau — MypaBbuHas kuciora L. Ilpu
B3aUMOJICHCTBUM (POPMAJIBAECTH/IA C CHHWIBHONW KUCIOTOM (LIMAHUI — HYKJIEODU)
oOpa3yeTcsi LMAaHTUIPUH A, IPU B3aUMOJEHCTBUHU C THIPA3UHOM — TUAPA30H J,
a ¢ peHmwMarHuOpomMuoMm  Gopmanpaerua  pearupyer ¢ oOpa3oBaHHUEM
oensunoBoro cnupra K. C ammuakom Qopmansaerun aa€r yporponuH N.
C meTaHONIOM B LIENIOYHOM cpene Qopmanpaeruy obpaszyer mnonyauerans H,
a ¢ M30BITKOM MeTaHoJa — arieTaib 1. B3anmoselicTBue MeTaHos1a ¢ XJ0pOBOAOPOIOM
B MPUCYTCTBUHU XJIOpUJA IMHKA MNPUBOAUT K oOpa3zoBaHuio metmixiopuaa C.
VYriekucnelii ra3 pearupyer ¢ YIIEpPOAOM IpU HarpeBaHUM C 0Opa3oBaHUEM
MOHOOKcuaa ymiepona E. JlanpHelimas peakuus € XJIOpOM B NPUCYTCTBUU
akTuBHpoBaHHOTO yIisi maét (ocren F. BzammopeiictBue ¢docreHa ¢ n30BITKOM
MeTaHoJa MPHUBOAUT K oOpa3oBaHuio gumeTwikapoonara G. W3 mypaBbuHOI

KHUCIIOTBI ITOJT AICMICTBUEM METaHOJIA B KUCJION cpejie noyvaercs: Mmetuingopmuar M.
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Pemenue npoay0nMpoBaHoO Ha CXeMe:

A G
N HO_ CN
~~ O
/( HCI )k
—N H3C OH ——=— H3C-ClI ~ -
LN_/ ZnCl, c o” O
N H3C—OHT
(136.)
O O O O
)J\ _ _GH30H )k . Cu(OH), JJ\ KMnO, KMnO, C o c=0* Cl, )k
H™ 0™ = g+ H OH H {50, SO > c > Cl Cl
M L X i E aKT. F
1) CgHsMgBr
2) H,0 H3C OH (1 akB.)
|
N H, H;C-OH (1 9KB.) 00
O
OH )l\ |-| |

K J
VYpaBuenue Bzaumozeiicteuss CH,O ¢ nepmaHranatoM Kajiusi:
5CH;0 + 4KMnOy4 + 6H,SO4 — 5CO; + 4MnSO4 + 2K,S04 + 11H,0
3. Ilpu pmuTenbHOM XpaHeHUd GOpMANBIACTH TOJUMEpPHU3yeTCs, 00pasys
napadopMm. Ilpu B3aumopeiictBuu d¢enHona ¢ HOpMaNbACTUAOM TOTYUAOTCS

dbenondopmanbAETUIHBIE CMOJIBI.
OH

Cucmema ouenusanus:

1. | /IBa ypaBHeHus peakuuii o 0.75 Oanna, BemectBo X — 1 6amn | 2.5 6asna

2. | Crpyktypsl BemiecTB A — C u F — N — 1o 0.75 6anna 11 6amn0B
Crpykrypsl BemiectB D 1 E — o 0.5 6anna

VYpaBHeHue peakiuu — 1 6amn

B kauecmee npasunvnoco omeema 3acyumvléalOmMcs Kax
CMpYKmMypHvie popmynvl, Max u MOLeKyIsApHble hopmYbl, HO NPU
YCI08UU, YMO OHU 3ANUCAHbI MAK, 4MO NO HUM OOHO3HAYHO
cuumsigaemcs cmpykmypa coeounenus (Hanpumep, CeHsCH>,OH
unu HCOOCH;)

3. | DnemeHTapHbie 3BeHbs mapadopma u denondopmanpaeruaHoi | 1.5 dasia
cMoubl — o 0.75 Oanna
UTOI'O: 15 6anoB
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AJA KIOPHA
10 KJIACC
Pemenue (aBTopbl @ypaeroB A.A., Puiarosa E.A., Tepenun B.U., Unbun M.A.)

1. JlelicTBHE KUCIOTHO-OCHOBHBIX Oy(EpHBIX PACTBOPOB OCHOBAHO HA TOM, YTO BXOJSIIIHE
B HUX KOMITOHEHTHI CBsI3bIBatOT HOHBI H30" kuciot uin ot OH™ ocHOBaHuUiA, BBOJMMBIX
B PAcTBOP WA 00pa3yIOLIUXCs B paCTBOPE MPU NPOTEKAHUU MPOTOIUTUYECKON PEAKINU:

HA + H,0 2 H;0" + A

A"+ H,0 2 HA+ OH™
Tak, Hanpumep, eciu K aneraTHoMy OydepHOMY pacTBOpY H00aBUTH HEOOJBIIOE
KOJIMUYECTBO CHIIbHOU KHCIIOTHI, TO HOHBI H30" mobaBisieMoii KUCIOTHI OyAyT BCTYNAaTh BO
B3aUMOJICHCTBUE C alleTaT-MOHAMHU COJIM C 0Opa3oBaHHEM CJ1a00 JUCCOLMHPOBAHHBIX
mostekyn ykcycuoi kucinotelt CH3COOH. B pesynbrare konmentpamnus uwonos H;O' B
pacTBOpe yBEJIWYHMBAThCS HE OyJeT. AHAJIOIMYHO, IPU JOOABICHUHM K aleTaTHOMY
OydepHoMy pacTBOpy HEOONBIIOTO0 KOJUYECTBA CHJIBHOTO OCHOBaHMS, 100aBiIsieMbIe
noHbl OH™ OyyT cBsi3biBaTh HOHBI H30" YKCYCHO#M KHCIIOTHI B €1a00 TUCCOLIMHUPOBAHHbIC

MoJIeKyJIbl Bofibl. TakuMm oOpa3om, pH pacTBopa octaHeTcs MpakTUYECKH HEU3MEHHBIM.

2. [Tpu cmemennu 6y pepHbIX paCTBOPOB C OJIMHAKOBBIMU KOHIIEHTPAIUSIMU KOMIIOHEHTOB
H;PO4 mnpopearupyer c skBuBaneHTHbIM konmdectBoM NaxHPOs ¢ oOpazoBanuem
NaH2POu:

H3;PO4 + NaHPO4 = 2NaH>POq4
DTO 03HAYAET, YTO B pe3yibTare cMenieHus noayuurcs pactsop NaH2PO4. Takoii pactBop
He sBisieTca OyepHbIM, TaKk KaK B CHCTEME OTCYTCTBYET Iapa «COMpPsDKEHHAs KUCIO0Ta —

COIIPSI?KEHHOC OCHOBAHHUC)).

CucreMa oieHUBAHUSA

1. O6ocHoBanue, nouemy pH pactBopa He MeHseTcd (3ananue 1) 2 6amna
2. YpaBHEeHUS! XUMHUYECKUX peakuuii (3aganue 1) — 2 ypaBaenus o 0.5 6 1 6ann
3. O6ocHOBaHuUE, TOYEMY CUCTEMa He siBIsieTcs OydepHoit (3amanue 2) 2 6amna
4. IlpaBmnbHOCTH pacuera c(H2C204) 1 Gamn
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5. Tounocmov onpedenenus xoHueHtpauuu pactBopa NaOH ouenuBaercs, ucxons u3
paszHunbl (AV, Mi1) MKy BEIHMUMHON CpelHero o0bemMa TUTPaHTa, KOTOPHIH y4aCTHUK

3aTpaTrI HaA TUTPOBAHUC, U OKNAACMBIM 3HAYCHUCM, B COOTBCTCTBHUHU C Ta6J'II/II_Ief/'Ii

Crangapru3zanusa NaOH
AV, Mma banabl
<0.10 8
0.10-0.20 6
0.20-0.30 4
0.30-0.40 2
> 0.40 0

6. IIpasunvnocms pacuema xouuentpanuu pactsopa NaOH (3amanue 3) (oueHuBaercs,
UCXOJsl U3 cpelHero o0beMa TUTPAHTA, MOJYUYEHHOTO YYaCTHUKOM, OE€30THOCHUTEIIBHO
TOYHOCTH TUTPOBAHMUS) 1 Gann
7. Tounocmo onpedenenus xouuentpanuu CH3COOH B pacTBOpe olieHUBAeTCs, UCXOMIs
U3 pa3Hullsl (AV, MiT) MeXTy BEJIMUYUHON CpeHET0 00beMa TUTPaHTa, KOTOPBIN YYaCTHHUK

3aTpaTuil Ha TATPOBAHUC, U O KUJACMBIM 3HAYCHHUEM, B COOTBCTCTBUU C T&6J’IHI.[€I>1:

Omnpeneaenne CH;:COOH
AV, ma bajibl
<0.10 8
0.10-0.20 6
0.20-0.30 4
0.30—0.40 2
> (.40 0

8. Ilpasunvnocmv  pacuema xoHuentpauun pactBopa CH3COOH (3amanue 4)

(oLIeHMBAETCS, HUCXOJS U3 CpPEIHEro oO0beMa THUTPAHTA, MOJYYEHHOTO YUYaCTHHKOM,

0€30THOCUTENIBHO TOYHOCTH TUTPOBAHNUS ) 1 6ann
9. IlpasunvrHocmsv pacuema pH aHanu3znpyeMoro pactsopa (3agaHue 5) 1 Gamn
HUTOI'O 25 6annoB

HItpadnl 3a HapviieHus TexHuku 0e3onacHocT (Th) M TexHuKH JKCnnepuMeHTa

(cymmapHo He 0oJjiee 3 6aJ1710B):

Hapymenue HTpad, 6amisr JleiicTBUS KOMUCCUH
['py0oe napymenue Th 3 Crporoe npeaynpexacHue
[Topua mocyapl, 060pyI0BaHUS 2 Brigate HoBoe 000pyAOBaHME
[ToTeps BbIAaHHOTO 0Opa3ia 2 BoinaTts HOBBIHM 00Opasen
Hapyenue TexHuku paboTbl 1 3ameuaHue
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