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NIPEAMCJIOBHE , )

Copepsxanme HacToANEro €HOPHHKA OPHEBTHPOBAHO
EA CTYREHTOB XHMHAKO-TeXHOJOTHUECKAX CIeNHuanbHOCTEN
BEHICIINX y4e0HBIX 3aBefeHUl. SHAUNTEIbHOE BHUMAaHME
VAeJIeHO ONVMCAHHWIO XMMHYIECKAX PABHOBECHIl ¢ HpHIMeHe-
HEEM HJeMEHTOB XMMHUYECKOH TePMOAUEAMHEKH H pacde- .
TAM DaBHOBECHBIX KOHIEHTpanuil B PpacTBopax, creneHeil
OpeBpaIeHda B XUMHUYECKAX pPeakuudaX N aHalN3y UX 34~
BHCHMOCTH OT YCJOBHI nposenenua. 3J10KeHEl 3aKOHBL 1
3aKOHOMEPHOCTH, YIpaBiAomue DOBeAeHWEeM rasoofpas-
HEIX BeIecTB, UX B3amMOZelicTBHEM ADYT ¢ npyrom u pac-
TBOPOM.

Homemexmme B cOODHMK 23a7a4Uy U YIPAKHEHAN KOCTA-
TOYHO PasHOOOpasHEI, YTOGE! (HOPMUPOBATE IIHPOKU X@-
MHEYeCKII KPyros3op CTYJCHTOR, HO B TO ¥Ke BpeMa B cOOpHA-
Ke pelCcTaBjeH0 HEKOTOPOe UMCJIIO 3a/{a4 OAUHAKOBOrO TH-'
ma ans 0TpaGOTKM HABHIKOB HOPOBELEHES THUIUIHBIX AJS
XYIMUKa-HHKeHepa PacueTos.,

B cﬁopnmce IIpeACTARIICHO GOJIBIOE THCIIO 3anad, mo-
CBAIMEHHKIX KAK IDYONAM 3JIeMEHTOB, TAK M OTHAECJbHBIM
mpeacrapuTeNaM rpyon. YacTh n3 HUX OCHOBAaHA HA MaTe-
pHEajie KOHKDPETHBEIX TEXHOJOTHUECKHX IPOUECCOB MPOM3-
BOJICTBA XMMHIECKHAX BEIIECTB.

KonnuecTBeHHBIE COOTHOMICHUSA MEXAY KOHOEHTPALHA-
M7 PearupyOmuX BemieCTB MMEIOT, KAK IPABHJIIO, CIIOMK-
Beni xapakTep. [losaromy B yueGHOM npakTHKe J0 HACTOA-
INEro BpeMEHN MCHOALIYIOTCH YIPOIIeHHBIe MOZECALHEIE
3a/iavyd, MO3BONAIOMKE H30eKATh MATEMATHYECKMX TPYA-
HOcTel IPH MX PEIIeHWH ¥ CBOZsAIMecs yamie BCEero K pac-
YeTaM KOJHYECTBEHHEIX XAPAKTEPHMCTHK PACTBOPOB MHAH-
BHIYANLHEIX BEI{ECTE WM CTEXMOMETPHAYECKUM pacyeTaM.

TIpaMeHeHTEe COBpEeMEeHHOHM IPOrpaMMHAPYeMoOil BHIYHC-
JMTeNbHON TeXHUKH, HCHOJb3yIomieli YMCICHHBIEe METOLL

‘PemeHAs YpaBHEHWUIl, A2eT BO3MOKHOCTS H36eXaTh TPyAo-

€MKVX PacueToB X NONYYATh KOAMIeCTBeHHEIe XapaKTeprc-
TUKE CIOKHEIX XMMUYecKMX cucreM. B HacTosamem cbop-
HUKe ONWCAHO UPUMeHeHHNe NPOrPaMMHPYEMEIX OTEqecT-
BEHHBIX MAKPORANBKYAATOPOB 1 nporpammer Mathcad ana
PeleHua XUMUIYECKNX 34824, NPHOAMKEHHLIX K peanmma
YCIORHAM.
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Kaxeaoit rpymme 3ajzad DOpeAlIecTBYIOT HOSCHEHUA.
Hx rnaBHOe HABHAYEHHE — MOKa3aTh, KAK IOJIOXKEHHA Te-
OpeTHYEeCKOil XUMHH WCHOALIYIOTCA AJiA BHINOJHEHUA yi-
paxHeHHUit 1 3aa9. Beefenne B 5TH D0OACHEHH HEKOTOPHIX
(bOopMyIUPOBOK 3aKOHOB M HOHATUI 06yCIOBNEHO NPaKTH-
4ecKoit Heo0XO0AUMOCTBHIO. '

CnpaBouHsle faHHEIe HOMEIIEHEL B IPHJIOXKEHUH

Homepa sazad, moMedeHHBIe 3Be3fO0YKOH, ciaegyer pe-
IIATE ¢ HOMOIIBIO TPOrPAMMHEDYEMOii BEITHCTHTENBHOM TeX:
HUKH. -

1. KJIACCHI HEOPTAHMYECKHX
COETMHEHMM

1.1. CTEHHEHH OKHCJEHMS DJIEMEHTOB

CocTaB XMMHYECKHX COeUHEHAN BRIPAKACTCA XUMHUYe-
ckumu dpopmysnamu. IIpu aHannse (M1 COCTABIEHMM) XHMHU-
YyecKUX POpMYJI yR0OHO MONH30BATECA IOHATAEM «CMENEHb
orucnenus anemenma 8 coedunenuu». Cymma crenenei
OKMCJIeHNS BCeX 3JIeMeHTOB COeJNHEeHAA IPHHNMAETCA PaB-
HO# Hy10. O6RIYHO CTEeNEeHb OKUCACHUA BOAOPO/ 2 IPUHIMA-
eTcd paBHOI +1%, a cTeneHb OKUCIEHAA KHACIOPOJA — -2",
Crerenn OKHCICHHS JPYTUX JEMEHTOB COeJWHEHMH pac-
CUMTBLIBAIOT, HCXOAS M3 3TUX IOJOKEHMM.

IIpumep 1. Kakue creneny OKHMCNEHUs MMEIOT SJIEMEHTHl B Clie-
Ayiomux coeguneruax: COy, P05, HCI, H,S?

Pemense. B coenmuenunn CO,; cymMa cremeHeil OKHCHEHHA ABYX
aTOMOB Kuciaopopaa cocrasnser (—2) - 2 = —4. Cymma creneneil okucne-
HMA BCero coeMHeHHsA paBHa HyNI0. CiiefoBaTeNLHO, CTENeHb OKNCJIe-
HUA yriaepoja pasHa +4. )

B coenunennn P05 OaTh ATOMOB KHCJOPOAA XapaKTepH3yIOTCH
cyMMOoit cTeneHell okucaenus, pasuoil ~10, CregoBarensHO, ABA aTo-
ma dbocdopa EMeIOT CYMMY CTeneHeil OKucIeHus, pasryio +10, a cre-
neHs okucaenus docdopa B coexunennu P,0; pasHa +5.

B coeaunerun HC] crenens oxucnennsa sogopona +1; ciexoba-
TeNBHO, CTENen, OKHCAeHns xaopa —1.

B coenunennn HyS crenenn OKUCAeHHU I BOAOPOAA U CepPhl COOTBET-
CTBeHHO papHH +1 m -2,

IIpumep 2. Kaxne cTenmeHN OKHCIEHUS HMEIOT 3JIeMEHTHI B COeAH-
HEeHHSX FeCl,, FeCly, SbyS3? :

Pemenne. Ilepeunciennsie COeARHEHNS BAAIOTCA COMAMM XJIO-
POBOZOPORHOI M CEPOBOAOPOXHOM KHCIOT. CTeleHL OKUCEHN XJIOPA
B XJI0poBOfioposHOil Kucaore pasHa —1 (cM. npumMep 1); caexoBaTenn-
HO, CTENeHb OKMCIEHNA JKene3a pasHa +2 B FeCl, u 43 B FeClj.

* Crenens OKUCHAeHUs yacTo 0603HavYaIOT N0 cucmeme IlImoxa pum-
ckoii qudpoi. Opgaaxo B yue6HO AUTEpaType CTENEHb OKUCICHNA ualnje
ofosHavAaT apaGekoit nudpoit co samaKoM nepex Heit.

*% CreneHb OKHCJICHUA BO/IOPOAA B COEAUHEHNAX C AKTUBHHIMH MeTAJ-
JsaMH paBHa —1, KACIOPOA B TePOKCHAE BOAOPOAA ¥ €70 NPOH3BOAHEIX Me-
€T CTeneHs oxucaeHus ~1.



Crenens okucmeHus cepsl B HpS pasna —~2 (cm. npumep 1), Caepo-
BaTeJNLHO, CTEIIeHEL OKNCACHUS CYPbrME! B SbyS3 pasHa 4-3.

Ina coenunennit, cOCTOAIUX U3 TPeX HIEMERTOB U Goxee,
pacdeT crememeil oxMcaeHHSA yeAokHaered. CyliecTReHHYIO
TOMOIIL IPH OUpPefeJeHHN CTelneHell OKHCIEHUA SJIEMEHTOR
CIIOKHEIX COeAMHEHNH, a TAKKe IPU COCTABICHAY SMIHpAYe-
cKEX (JOPMYJ OKa3EIBaeT TOT (PAKT, UTO HIIEMEHTEI IVIABHEIX A

' HEKOTODBIX 1no00YHEIX NOATPYNI HMEIOT XapaKTepHLle AuA
HUX CTEIeHN OKUCICHU, BABUCAINUE 0T HOMEPa IDYINEL,

Tax, sxemMeHTH! rJIaBHBIX nogrpynn I—III rpynno Tabnu-

opl [I. XI. MeHzeTeeRa NMEIOT €AUHCTBEHHELIC XaPaKTepHbIe
CTeIIeHN OKMCIIEeHNT — IOJOKUTENLHbIe M YHCICHHO PaB-

HElIe HOMepPY TPyIIbI .

IIpumep 3. Kaxue crenenn OKHCJIeHPIﬂ B COEJUHEHEAX HMEIOT
cTpoRnuil 1 rananit?

Pemenne. DneMenT CTPORINA HaXoAUTCH B TNABHOH mOArpynne
I rpynmsl; CACKOBATEILHO, B COGAUHEHUAX OH MMEeT 6;rny orenenn
orucrerua +2. Faqmmit HaxopaTea B rnassoit noarpynte 11 rpyonss
ClIefOBATENBHO, B COSIMHEHUAX OB MMeeT CTeNEeHb OKUCAeHRS 43,

OneMeHTH TNaBHEIX NoArpynm IV—VI rpynn (xpome
KHCJ0POA2) HMEIOT CAeHYIOMIUE CTEIeHY OKKCICHHUA: 00~
JEMTENBHBIC, YHCHCHHO PaBHBLIe HOMEDY rPYIIILI, HmpoMe-
KYTOUHBIEe ~— HA JBe eAUHUIL! MeHBIIMe, H OTPHIATENb~
HbIe, PABHEIe HOMEpPY IPYNNLI MMHYC uHcao S.

OJieMeHTHL MMIABHOM HOATPYNNb! CeALMOl FPYIIIEL (32 BCK-
JiouenneM Gropa, Y KOTOPOro ecTh TOALKO OfHAa CTEeHeHb
oxucAeHRA —1) HMeOT XapaKTepHbLIe HeUeTHEIE CTEICHH
oxuciaennd or +7 go -1, r. e. +7, +5, +3, +1, -1,

IIpumep 4. Kaxkne creneHM OKUCIEHUS HMEIOT B COSJIAHEHMAX
3JIeMeHTHl TepMaHnii, cexen u GpoM? :
) Pemenne. epmanmii naxozurca B raasgoil moarpynne IV rpyn-
TB1; CIeAOBATENILHO, B COGIAHEBUAX OH HMeeT CTeNneH! OKrCenns +4,
+2, 4.

Cenen — snemenT raasmoii noarpynnst VI rpynoet, ero cremenn
OKUCTEeHU B coenHenusx +6, +4, -2,

Bpom ~ BJIeMeRT rxapgmoit nogrpynust VII rpynmnesl, B coeggaes-
fIX OH MOKET HMETH CTeeHn OKucHerus +7, +5, +38, +1,.~1.

* Hckmouenuem asiusercs aaemerr II rpynns: ramnit, Koroprii Mo-
3KeT ¥MeTh CTenenn oKucaenns +3 u +1.
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Ecnu W3BECTHO, XaKHve CTEHEHM ‘O-RKCJIEHKH MOXeT
MMeTs dJE€MeHT, TO MOKHO HanHeaTh smuupnieckue dop-
MyJII:I ero COEZII/IHGHI/II?I,.C KUCJI0POLOM I BOJOPOROM.

Tlpumep 8. Hannmure sMnupnyeckue GOpMymIsl coefHeHUH ¢
KHCIOPOAOM K BOJIOPOOM 3NEMENTOB: a) MElnbAKa; 6) muaus,

Pewenne. a) MEIIIBAK — 9EeMEHT Iasgoit noArpynnst V rpymn-
nsl. CieoBATeIEHO, OH HMEeT CTeNeHA OKUCAeHU +5, +3, ~3. M-
pugecKne GOpMYIIEL ero OKCAACE Asy05 m Asy03. amnnpuqecxax dop-
MyJia coelAHeHn A ¢ BogopofoM AsHg.

6) Unauit — anement rnasmoil moarpynmer Il rpynust. B coefu-
HeHUMAX WHAKN HMeeT eNUHECTBEEHYIO CcTeneHb oxucsxenna +3. Unanit
umeer omm oxcug Iny03.

Ina snementos nobounvix nodzpynn (d- m f-anemen-
TOB) He CYLIeCTBYeT TaKoil OIpeneseHHOH B3aMMOCBA3M
MEXRLY CTeleHAMI OKMCJICHUA X HOMEPOM IPYNNEI, KaKasd
HabofaeTCs IS 2JeMeHTOB TJIaBHBIX moArpynm. Moxno
OTMETHUTH, uTo d-aneMeHTH II—VII rpynn mmeroT BLIcIIuNe
CTeIIeER OKHNCJICHUs, COOTBETCTBYIOU{UE HOMEDPY IDYNINEL, ¥
B OOLIMHBIX COSAMHEHUSY 3JIeMEHTH moOOUHLIX HOArPynNn
He IIPOABIAIOT OTPHIATEIBHBIX CTENeHel OKHCICHU.

Crelient ' OKMCJICHHA TeX DJEMEHTOB HOGOYHBIX IIOJ-
rpyim, COeANHEHN S KOTOPHIX Hanboee 4YacTo NPUMeHAIOTCS

‘B XUMHUYeCKO NpakTuKe, cledyem zanomuume. K Taxum

2JIEMEHTaM OTHOCSTCH XpoM (cTeneHu oxucaesnd +6 u +3),
maprager (+7, +6, +4, +2), sxeneso (+3, +2), kobansT, HA-
xens (+2, ropasyo pexe +3), Mens (+2, +1), muax (+2), ce-
pebpo (+1), kagmuii (+2), soxoro (+3, +1) u pryrs (+2, + 1).

IIpumep 6. Onpesennre cTeNeHN OKHCIEHHA 37€MEHTOB B COeAH-
nennsax: a) FeAsO3; 6) AgPO;.

Pemenne. a) B conu FeAsO; cyMMa cTeneneii OKHCIEANA KUCTKO-
pona —~6. Jesezo moxkeT HMeTh cTemeHn oxucxeEua +2 m +3, a
MEUUBAK — CTellenn +5 u +3. CyMMa ¢Teneneil OKECICHISA B IMIOUPH-
yeckoii dopmyne FeAsO; pasfa HYNIO, EC/IH CTelleHb OKUCACHAS Ke-
nesa 6yzer +3 # cTemens oxucaeHna Muimbaka +3. 6) B coequnennn
AgPO; crenenn okucnenns cepebpa (+1) # xuciiopoga (~2) onpesensa-
10T CTeneH)b OKucHenua dhochopa (+5).

YopakHenuma

1. Kaxue cTeneHn OKUCICHHUS MMEIOT 3JI€MeHTHl B Clie-
Ayomux oxcupax: a) Li,0; 6) BeO; B) B;03; r) CO;-A) COg;
€) NpOs; ) NOy; 3) NoOg; u) NO; x) N2O; n) NayO; M) MgO;

7



H) A1203; O‘) TiOz; I'I) V205; ) CrOg, c) CI‘203, T) ‘Mﬁ207,
V) Fe;03; ) FeO %) CuO; ) Cu20 q) Ag,0; mr) ngO?

2. Kaxue cTenenn OKMCIERNA UMEIOT IEHTPANEHEIE ATO
MBI - ciepyoomux coegunernit: a) LiOH; 6) Be(OH),;
B) H3BOg; r) H,COj3; £) HCOOH; e) HNO;; ) HNO,; 3) HF;
u) NaOH; x) Mg(OH),; n) Al(OH),; M) HySiOy; 1) HgPOy;
0) H,PHOg; m) HPH,0,; p) HyS0,; c) H,SOs; T) HCIO,;

y) HCI03; &) HClOz; x) HCIO; 1) H,CryOq; u) HMnO4;
m) H,MnO,; m) Fe(OH);? |

3. B Kaxux cTeneHAX OKMUCICHMA oﬁpaaylo'r nanﬁo.nee

YCTOHUHUEBEe COEIWHEHHS CHEAYIOUINE BJACMEHTH: a) HaT-
pmii; 6) maruuii; B) amroMuBMIii; r) yriaepox; x) docdop;
e) cepa; ) xJI0p; 3) Kanuii; u) KaJbIuil; K) XpoM; Ji) Mapra-
Hen; M) )Keleso; H) KoGanbT; 0) MeAb; ) HHK; p) raJumit;
¢) repmannit; T) sonoro?’ ,
4. Hannmmure sMoupryeckue PoOpMyasl oncnnon cre-
IVIOIMX 9JIEMEHTOB: a) JuTHA; 6) Gepunamusa; B) Gopa;
r) KpeMHHI; 1) a30Ta; €) MBIIILAKA; ) cenera; 3) pybuxusa;
‘1) cTpoHIMA;} k) cepebpa; JI) KagMuA; M) UHIUSA; H) OJI0Ba;
0) CYPEMEL; II) Teqaypa; P) mesua; c) Gapua; T) 3070Ta;
y) prytu; ¢) Tannua; X) cBHHELA.
5. OnpenennTe CcTemeHM OKHCJEHHS BCeX IJIEMEHTOB
crepyomux coexugernii: a) LiyS; 6) BeCOgz; ) NayB,0y;
‘1) Mn(NO3)g; g) AlFs; e) NayHPOs; %) Cag(POy)s;
8) Mg;Si0,; u) FeSO3; k) Zn(ClO,),; ) KoCrOy; M) CaMnOy;
'H) Cry(S04)s; 0) KMnQ,; i) Fe(NOgz)s; p) CoSOy; ¢) Ni(103),;
T) CuzP207; y) Zng(AsOy)s; @) SnSOy; x) KSbO;.

1.2. OKCHJbI ¥ COENUHENRUA C BOAOPOIOM

Oxcudwv. — 5T0 COSHMHERH 3JIEMEHTOB ¢ KHCIOPOAOM,

B KOTOPBIX KHCJIOPOJ HMeeT CTeleHb OKHCACHUA —2.
CoBpeMeHHEIE CHCTEMATHYECKHEe Ha3BAaHUA OKCUIOB 00-

pasyiorca ABYMA crnocobamu. OGriuso B HA3BAHUKA oxcuna

CTeneHb OKHUCIeHUA 0TMEYaeTCs pnmcxou umbpou.

ITpumep 1. HagosuTe caenyomue OKCHABL 2) Snog; 6) N;03.
Pemenne, a) SnO, — oxcug onosa (IV), 6) N;O3 — oxcup asora (I11).

- Eenn s7eMeHT HMeeT eAHMHCTBEHHYIO CTEIeHE OKMCIE-
HUA; TO B HABBAHUM OKCHUJA OHa MOXKeT He YKasmlBaThCA,
panpumep Al,O3 — oxeug adoMuHEKRA. .

Boamo:xeH B ADPyroii criocol, KOrga Ha3hEIBAETCA COCTAB

coequHeHu .

Ipumep 2. Haaonme caeayoue oxcnnm a) Cry03; 6) FezOy;
B) Pb30;,.

Pemenne. a) Crp03 — rpuokcup auxpoma; 6) Fez0y — TeTpaok-
cup TpuKenesa; B) PbyO, — 're'rpaoxénn TPHECBHHIA. =

B gpyx mOCHEAHUX Ciydadx NPeANOYTEHHe HHOIAA OTAAIOT Cire-
AYOUUM HA3BAHUAM:. Fe304 — Terpaokcup pukenesa (III) xceneaa
an; Pb;0, — Terpaokcu cerrua (IV) ancsaana (II).

o XuMH4YeCcKHM CBONCTBAM OKCHALL JIeAAT HA OCHOS6-
Hble, KUCROmubie U amdpomepruie.

Ocnosnbie oxcudovt o6pa3yioT conH B peammax C KHC-
JIOTAMH, HAIIPEMED:

MgO + 2HC1 = MgCl, + H,0

FKucromnuie oxcudvi o6pa3yior conm B peaknaax ¢ oc-

; HOBaHUAMU, HallpAMeD:-

SO, + 2NaOH = Na2$03 + H,0

Aw@omepnue oKcudvL 00Pa3yIoOT CONU B PEAKIHAX H C
KHCJ0TaMH, H C OCHOBAaHUAMH, HAIPpUMEDP:

ZnO + 2HCl = ZnClz + H20
ZnO + 2NaOH = NayZnO, + H,0

XapaxTep OKCHIOB 3eMERTOB INIABHBIX IIOATDYIII MOSK-
HO OUpeAeNuUTh IO IIOJOKEHHIO 3IJAeMEeHTA B -Tabiuie
. 1. Mengeneesa. Jiuana Be—Al—Ge—Sn—Pb coeguna-
eT 57eMEeHTHI, BCe OKCHIh KOTOPHX amdoreprw. Jlepee
9TOi JIMHEAA aMPOTEPHEIe OKCHALL UMEIOT FPalinit i HEANA.
AMQPOTEDHLIM OKCHIOM 3JIEMEHTA, PACIIONOKEHHOTO IpaBee
aToil TuHKH, aBaseTca Sh,04. JeBee 3JeMeHTOB ¢ aMmpoTeED-
HEIMH OKCHAAMHU B TJABHBIX NOATPYNIAX DPacIOOKeHbL
9JIeMEHTEI, HMEIOle OCHOBHEI® ORCKJIbI, a fIpdBee — 3Jie-

MEHTBI, IMeIoI e KNCIIOTHBIE OKCKABI .

* 3a MCKTIOYEHNEM BUCMYTA, OKCMA KoToporo Bi0y — ocxopmoit.



IOpumep 3. Xapartepuayiire YpaBHEHUAMH peamum conxeofGpaso-
BAHIT OKCHABL CeJeHa.

Pemenne. Cenen — snemMeBT FIaBROR no,qrpynnm VI rpynnsr —
HMMEET NOJIOKHUTEJJbHEIe CTeneHH okucaenns +6 u +4. Crenosarennuo,
oH ofpasyer Ara okcuaa: SeO; u Se0,. O6a okcuja ompesessen Kax
KHCJOTHBIE, TAK KaK CeJeH PacloJIoiKeH ImpaBeé pJIeMeHTOB ¢ aMdo-
TEPHLIMA OKCHUAAMHA. OTH OKCHALI 06pa3yIoOT COMY ¢ OCHOBAHUSIMHA:

8903 + 2NaOH = Nazse()4 + Hzo
Se03 + 2NaOH = NaySeOz+ H,0

Ecnu okcHAR 3/1eMeHTa NO6G0YHOM NOATPYIIEL PACIOJNO-
JKHUTHb B PAR IO Mepe BO3PACTABHA CTENEeHH OKUCJeHHA
 OEeHTPaJILHOrO aroMa, To aM(oTepHLIH OKCH PasfesInT BCe
OKcH/IbI Ha JBe rpynnbl. OKcHAEI, comep:Ranmiie NeHTPANb-
Heli aroM B Goslee HU3KOH cTelleRE OKUCACHHSA, eM B aMpo-
TePHOM OKCHJAe, OYAYT OCHOBHLIMH, & B 60jlee BHICOKOH —
KMCIOTHBIMH: AMdoTepHbIe OKCHAEE 9JI€MEHTOB IMOGOYHBIX
" mogrpynn — Cr,0g, MnOz, CuO, ZnO — caefyer sanom-
HUTD. .

Hpmvxep 4. OxapaxTrepusyitTe ypaBHEHAAMA peakIuit co:xeoﬁpa-
30BaHHUSA OKCHAEI XpOMa.

Pemennue. XpoM B COefRHeHAAX MMeeT CTENCHE OKHCACEUSR +6,
+3", Ero okcuast — CrO; o Cr;03. Cry03 — amdorepunit oxcng, Cue-
noBaTenbvHo, CrO; — KHUCTOTHRIY OKCUJL.

XapakTepusyolue UX ypaBHeHHS peakliuil HMeOT CleRyIOmui

BUA:
Cr,0; + 6HCl = 2CrCl; + 3H,0

C!'203 + 2NaOH = 2NaCrOz + Hgo
CrO3 + 2NaOH = NayCrO, + H,0

Monekyns OKCHAOB MOryT OHITH OXapPAKTEPH3OBAHLL C
nomomsio rpadprueckux dpopmyn. ¥ xors Gospmas 4acTh
OKCHIOB B OGLIUHBIX YCIOBUAX CYINECTBYeT He B opMe MO-
JIEKYJI, OLHAKO K HaCTOATIIEeMY BPEMEHH MOJICKYJIEl MHOTHX
«HEeMOJIEKYNAPHEIX» OKCHZOB ONHMCAHE!, HanpuMep: SiO,,
Al,03,-Mg0, Na,O u 1. 1., mosToMy B yueOHLIX Ilenax rpa-
dugecrkme GOPMYaBI MOJIEKY OKCHOB BKIIOYEHE! B COJEp-
JKaHNe XUMHUUYEeCKUX AUCIIUILINE,

* XpoM uMeeT TaKKe CTeneHb OKHCISHENA +2, COOTBETCTEYIOMmMIL OK-
cng CrO apnaeTcs OCHOBHEIM.
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B rpadmuecrux dopmynax aToMil coefUHEHRI coeJUHA-
J0TCA UEPTOYKAMH — GANEHMHbLMU UWMPUXAMU, KOTOPLIE
ABIAIOTCA YCJIOBHBIMH HM300DaKeHUAMH CE6A3bLEAIOWUX
snexmponHslx nap (cM. c. 85). B oO5IUHBIX (He KOMILIEKC-
HBIX) COeJIMHEHHMAX YHCIeHHAA BeIMUMHA CTEIleHH OKMCJe-
HAA COOTBETCTBYET UUCIY 3JIEKTPOHHEIX 1ap, CBAIBIBAIOIIHX
gamasril atom ¢ gpyrumm. IloaTomy mocTpoeHme rpaduue-
cKoit hopMysnl oKcHAa GyfeT OCHOBBIBATHCA HA UKCJIEHHBIX
BeJIMUMHAX cTeleHeil OKHCJIeHN s, U YHUCI0 BAJEHTHRIX MITPH-
XOB, COeTAHAIONINX JAHHEIA ATOM C APYTHMH, OyH4eT cooTBeT-
CTBOBATDH YHACJIEHHON BeJIMUMHE CTEUEHN OKUCIEHNAA, HAPHA-
Mep, A4 Kpemuua (IV), marsusa (II) a asora (11I)

Ecnz B MONEKYJE OKCHAA COJEPKHUTCA ABa IEHTPATh-

HEIX aTOMA , TO OHH COeAMHAIOTCA APYT C APYTOM Ueped KUC-
JIOPOJi; OCTANBHEIE ATOMBI KACIOPOJa, €CIV OHU €CTh, pac-
IpefieIAI0TCA NOPOBHY MeXAY ABYMs LEeHTPaNbHBIMH aTo-

*
MaMu , HampaMep:

0
3 A /
Na—O0—Na O0=Al—0—Al=0 N P— O P/
4 . // \

TIpumep 5. Hanumure rpapudeckne GopMyJbl MOIEKYN CIEAYIO-
mux oxcuRos: Ca0, Se0y, Sby0;.

Pemenue. I‘pacbnqecxue (opmyasl Moxekysn okcuaos Ca0, SeOz,
8h,03 cocrasnaTCa ¢ YHeTOM BLILIEU3IOKEHHOrO:

Ca=0, 0=8e=0, 0——Sb—0—-—Sb-—O

s coeaunenuu_anemenmos ¢ 80dopodom ZOCTATOIHO
LWIHPOKOE IpPUMCHEHHe B XUMMYECKOH# IpaKTUKe HMET
cnexpytomue: NHg — ammuak, H;O — Bozga, HyS — ceposo-
nopox (mMomocynsthan), HySe — cemeHoBogopox (cenan),

* IleHTDPANBHLIMM ATOMAMY HAZKIBAIOT TAKHME ATOMAL COeJHHEHUA, KO-
TOpHIe BELAGIAIOT AaHHOE KOEKPETHOE COEANHEHNE H3 KIacca cCoeAuneHu,
HAITDMMED ATOM AaJNIOMMHM B OKCHAE ANIOMMHMA Hin aroM docdopa B
okxcuae hochopa.

%% CyIIecTBYIOT OKCHUZbl, AJA IHOCTDOEHUA TIpapUUecCKHX QopMya
KOTOPHIX BLICKA3AHHBIX MOJIOMEHMI HeZOCTATOYHO, MX CTpoemue Gyner
obcyxzaarsca B COOTBETCTBYIOMUX TeMaX mocobus.
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H,Te — rennyposopopos (remnan), HF — droposogopor

(dbropug sogopoga), HCl — xroposoaopox (x0pus BORopoaa),:

HBr — 6pomMosogopox (6poMun Bop;opo,ua), HI — nonxosono-
pox (roauz Bogopona)”.

Bozauslii pacTeop aMMuakra NH40H (ero pexomemxylo'r'

Ha3plBATh I'HJAPATOM aMMHakKa W sanuchiBaTh NHj - H,0)
IpPOABJIAET OCHOBHEIE CBOIiCTBa. BOfHEIE PacTBOPE! OCTANb-

HEIX BBILIETIEPEYUCHAEHHEIX COSAMHEHHH (KpOMe BOZBI)

IpeACTABIAIOT COOOM KHCJIOTHI M HA3LIBAIOTCH COOTBET-
CTBEHHO CEpPOBOAOPOAHOIL,. CEIeHOBOLOPOAHOM, TeXIyPOBO-
AoponHOH, GTOPOBOLOPOAHOI, XIOPOBOLOPOLHOI, 6poMOBO-
JOPOXHOK 11 HOZOBOAOPOLHON KHCIOTAMH,

Yupaxuenus

6. XapaxTepuayiiTe ypaBHeEHAMIU peaKnuii cojeodpa-
30B8HMSA OKCHUABI CIENYIOINUX 3JIEMEHTOB! a) Jaurtud; 6) Oe-
punaus; ) 60pa; r) yriepona; x) asora; e) HATPHS; 3K) Mar-
HUA; 3) amoMuBus; u) dochopa; K) ceprr; J) Kamud;
M) KaJbIHsA; K) XPOMa; 0) Maprasma; ) Jkeyesa; p) kobass-
Ta; C) MeAu; T) LUHKA; y) MBIIbAKA; G) cenena; X) cTPOH-
nus; i) cepe6pa; u) 0JI0BA; II) CyPbMBI; II[) PTYTH.

7. Hanumrure sMnupuyeckue u rpadudeckue HopMyJIst
OKCHZOB: &) pybugus; 6) mesus; B) rasaus; r) pryta (II);

1) rannusa (I); e) rannusa (I11); :x) yraepona (II); 3) Mbimba- -

xa (1II); ) mpmmbaxa (V); k) cypsmsr (V); 1) sucmyTa (111);
M) cypbMEl (II1); u) ceprr (IV); 0) cepsl (VI); 1) cenena (IV);
p) cemera (VI); ¢) rernypa (IV); 1) reanypa (VI); y) xaopa
. (I); d) xnopa (VII); x) xpoma (III); 1) xpoma (VI); 1) mapran-
na (II); m) maprasua (IV); ug) mapranna (VI); 3) mapragmna
(VII); 10) :xenesa (II); a) xenesa (III).

8. HaszoBure cnexnyromue okcuzasi: a) K,0; 6) Rby,O
8) BeO; r) MgO; 1) SrO; e) CdO; x) By03; 3) Gay0;; 1) T1y03;
¥) T1,0; 1) CO; m). CO,; 1) Si0y;-0) GeO; 1) GeO,; p) SnO;
¢) 8n0;; T) PbO; y) PbOy; ¢) NoO; x) NO; 1) N,Oj; u) NO,;
III) N205, ) P203, 2) P205, IO) C].Oz.

. *B cxoﬁxax npuBeseHEl CHCTeMATHYeCKHEe HASRANMSA COeJUHCH I IO
COBPEeMEHHON HOMEHKJIATYPE.
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9. Hanuiunure ypaBHeHHA pearmuii coseo0pasoBaEng co
eNeAYIOIUMY COeAMHEHUAMME: a) aMmuarkoMm; 6) cepoBogo-
POZIOM; B) ceIeHOBOAOPOROM; T) TeJIIYPOBOAOPOLOM; 1) (hTo-
POBOAOPOLOM; €) XJIOPOBOAOPOJAOM; K) OGPOMOBOZOPOAOM;
8) HOZOBOAOPOLAOM.

1.3. OCHOBAHHSA 1 KHCJIOTBI

~ B sToM paspene cob6paHbl ynpamnennﬂ o Mafreppxa.ny
KHCJIOPOACOREPIKANINX OCHOBAHMHM M KUCJIOT.

Tonyualomuecs NpAMBIM MJIN KOCBEHHBIM IyTeM THI-
POKCHIBI MOMHO Pa3AeauTs HA TPH Kjacca: KUCIOTHI, OCHO-
BaHUA ¥ aMGOTePHEIE THAPOKCUAEL, HIPHYeM KHCIOTHI IOJIY-
YaIOTCH U3 KMCIOTHEIX OKCU/OB, OCHOBAHMSA — U3 OCHOBHBIX,
a am(oTepHBIE M'MAPOKCUALI — U3 aM(OTepPHBIX OKCHIOB.
Kaapik us aTHX KJIaCCOB HMeeT CBOU OCOOGEHHOCTH XHMH-~
YeCKOT'o NOBeJeHU S U MOCTPOEHNA HOMEeHKJIATYDEI.

Ocnosanuamy ABIAIOTCA THAPOKCHABI, KOTOpPEIe OOBITHO
cooBIIal0T PACTBOPY IMEJOYHYIO peaKIluIO cpefibl; oMM obpa-
3YIOT COMM ¢ KHCJIOTAMU UM KMCJIOTHBIMH oxcupamu. Kucio-
POACOAepsKAIe OCHOBAHKSA MMEIOT B CBOEM COCTaBE THAPO-
KCHA-MOHEL. B mpocreiimiux cnyuasx uucao rpyna OH B am-
nupugeckodi ¢opMyse OCHOBAHHS COOTBETCTBYET CTeleHH
OKYICJICHHS ATOMA MeTaJLIa B HeM, Hanpumep Fe(OH);. Y1 xota
PeasILHELA COCTaB MAJIOPACTBOPHMEIX OCHOBAHMIA YacTO He CO-
OTBETCTBYeT JTOH npocreiimeit popmyire, Tak Kax o6pasopa-
HUE 0CajiKa COMPOBOMKAAETCA OOLINHO YACTHIHHIM 06e3BOKH-
BaHHEM, TAKUMH (GOpMyIaMH NOJAb3YIOTCA, IOCKONBKY OHH B
6ONBIIMHCTBE CIYYAeB He NPUBOLAT K OMNOOYHEIM BEIBOAAM.
TeM He MeHee HApARY ¢ OGBIYHEIMA GOpMyJIaMu FHAPOKCH-
nos, Hannpumep AI(OH)3, Bi(OH)3, Ti(OH),, npuMeHAIOT H TA-
kue, xax AIOOH, BiOOH, TiO(OH),.

Haspauusa ocHoBaHHH 00pasyloTCA ¢ IOMONIBIO CIOBA
«THAPOKCHA>, K KOTOpoMy fZobaBiifeTca HasBaHIe METALIA
B POAUTENBHOM majesxe, JIJIA rHAPOKCHZ0B METAJJIOB C IIe-
peMeHHOH CTeleHbI0 OKMCACHNS CleayeT 160 YKa3bIBATh
CTeOeHbh OKHCJIEHHNS MeTajaja, JU60 YHCIO THAPOKCHJI-
HOHOB B dMIUpHYeCcKOit Gopmye.

Ipumep 1. Hazosure Al(OH);, AIOOH, Fe(OH),.

Pemenne. Al(OH)3 — ruaporcus amomueng; AIOOH — ruapo-
RCHUA-OKCHJ WIN MeTaruApoKCH/ aJIOMKHIA; Fe(OH)z —_— FH].IPOKCHA
xenaesa (II) uau zmm,t(poxcm; Kejesa,
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B Buze MONEXYJ PEAPOKCHAEL CYHNIECTBYIOT B ra30006pas-
HOM ¢ocTOAHNM (OIPU BHICOKOIL TeMUEPATYpE) B B PACTBO-
* .
pax.. I'paduyeckue GopMmynsl MOJEKYZ FHAPOKCHLOB CO-
"CTABMAIOT IPUCOEAUHEHUEM 'HAPOKCO-PPYIII M ATOMOB KHC-
JIopoJa K MOHY MeTaJLiIa.

TIpuniep 2. MizoGpasrte rpaduueckie GoPMYIILL MOTEKYN: &) FUj-
poxcusa anoMuHRs; 6) MeTarnapoxcuia xpoma (III).

Pemenne. a) 'ugpokcns anioMIHEA HMeET SMIYPUYECKYIO (pbp-
myny Al(OH);, MOTeKynaM TFUAPOKCHAS ANIOMUHAA COOTBETCTBVET
rpadpudeckan bopMyna

0O—H
H—0—All
No—H

6) DMurpuvecras dopmysa meTaruspoxcrsa xpoma {III) umeer
sug CrOOH. Monexyne MeTArMAPOKCHAA XpOMa (III) COOTBETCTBYET

rpabuueckas popmyna H—0— Cr=0.

Rucromamuy A8n410TCA I'UAPOKCUIEI, KOTOPBIE ODBITHO
€000IIat0T BOSHOMY PACTEOPY KUCIYIO PEaXITHIO CPeAbl; OHK
00pasyIoT COJM € QCHOBHBIMM OKCHIAMM M OCHOBAHMSIMH.

B smmmpugeckux dopmynax KHCIOT yrieposa, a3oTa u
BJIeMeHTOB VIu VIIrpynm conepmnrca OJMH IJIH IBa aToMa
BOZOpPOZA . ! .

Tpumep 3. Hanummure sMIapyuuecKkyo GOPMyIy KACIOTEL, COOT-
BeTCTBYIOINEi ORenAY asora (II1).

Pemenne. MosKHO HaIIHCATh MHOKECTEO0 FHAPATHEIX GOPM OKCHA
asora (III): N203 ‘ H20 = ZHN02; N203 ° ZHzo = H4N205; Nzog' 3H30 =
= 2H3NO; z T. A. DMnEpmieckas QopMyna xucnors agora (IIT) —
HNO,. B Beii cogpepsXuTcsi OfUH aTOM BOJKOPO/AA.

Kucnxorsr snemenros IH—V rpyun (xpoMe yriepona m
830Ta) COOTBETCTBYIOT THAPATAM OKCHAOB DABJHYHOTO CO-
craBa. Hanpumep, docdopHEie KHEIOTH MMEIOT CAERyIO-
mue sMmnoppmueckue dopmyasi: HzPO;, HPOz;, H,P,0;.
Amomunuii ob6pasyer coma NaAlO,, NazAlO;, coorsercr-
syromue xucaoram HA10, u H3Al0;. Takue KHCAOTH pas-
JINYAXOTCA N0 HABBAHUAM.

* Hanpumep, xounenrpauus moackyn Fe(OH); mag ocagxom ruapo-
Kempra sxestesa (I1D) cocrasaser 1,5 * 1077 Moun/a, ‘a monerya Zn(OH); nag

ocazKom rUApoKcHAa HuHEa — 1,4 + 1078 Mons/u1.
** Kpome xkucior Tesnypa (HgTeOg) 1 noga (HsIOg).
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CospeMenHEle cucmemamuiecKue La36aHUA OTPAIKAIOT
COCTaB KHCHOT U CTelleHb OKHCJIEHAA MEeHTPAILHOIO ATOMA.
Tax, HNO; =maswiBator Tpuoxconurpar (V) Bozopoza,
HNO, — auoxconutrpar (III) Bonopoza, Hs;10 — rexecaoxco-
uogpat (VII) sogopona. OpEako cucreMaTniecKre HazBaHnA
PAIUOHAJLEO NPUMEHATH A8 HEeW3BECTHBIX, MaJOpacipo-
CTPaHEHHEIX MM CJOMKHEIX 1o cocTary Kucior. Illupoxo us-
BecTHSIE KUCJIOTHI MEIOT TPaAHINOHHEe Ha3BaHUA. IIpasu-
Jia COCTABJIEHHA TAKMX HA3BaEWIi cieylomiue.

Ecnz B cocraBe KHCHIOTHI COAEDIKHUTCA HEHTPANbHBIM
aTOM, UMeIoIuY e AUHCTBEHHYIO HJIN BRICIIYVIO JJIA HETo cTe-
nenb oxucieEud (0PEIYHO B TAKMX CJIyYadX CTEeNEeHb OKHC-

JIeHUA paBHA HOMEpY rpynne)’, To HasBaHWe KUCIOTH B
dopMe npustaraTensHOro o6pasyeTcs OT pyCCKOro Ha3sBauusa

, ok
EeHTPATIBHOTO ATOMA C IOMOINb0 Cy(hHUKCOB -H, -OB, -€B .

IIpumep 4. Kar HaswiBatoTea kucaoTst Gopa?

Pemenne. Kucorst 6opa HasrBalor 60pHBIMA KACHAOTaMH. die-
MeHTHI rIaBHbIx moarpyan IV—VI rpynn o6pa3yiorT KACAOTEL H B APO-
MeXXYTOUHO NONM0KATENHHOM CTEeNeHN OKNCHEHUA. T8 IPOMEKYTOU-
Haft, GoNlee HU3KA CTeNeHh OKUCHSHUSA B HaISaHAM KHCJIOTE! 0003Ha-
qaeres cybdnrrcom -ucT.

IIpamep 5. Haszosnre kKucaory HySO0;.

Pemenne. B xecnore Hy;SO; cepa HaxoauTCA B IPOMEKYTOYHOMR
(+4) crenenu oxkucnenusn. Cnegosarenvho, H,SO; naseiBaoT cepruc-
TO# KHACIOTOIL.

¥V sxaementor VII rpynns! rasorenos, kpome dropa, cy-
IeCTBYIOT KHCIOTHI, B KOTOPHIX ATOMEI rajJIOTeHOB MOI'YT
HaXOAUTLCHA BO BCeX HEYETHHIX MOJIOMKHTENBHBIX CTEelleHaAX
oxucnaesug. Crenenn oxuciaenua +5 obosmagaerca C mo-
mompio cybdurca -mopar, +3 — cydpdpuxca -ucr, +1 —
cydbduxca -HOBATHCT.

Tpumep 6. Hasosure kucnorsr HBrO; u HCIO.
Pemenne. B xucaore HBrO; crenens oxkucnenua Gpoma +5; cie-
posarensgo, HBrQ; nasnizaior 6poMHOBATON KHCAOTOH.
" B kmcnore HCIO crenens oxncnenus xiopa +1; cienoparensuo,
HClO Ha3EIBAIOT XAOPHOBATHCTOMR KICIOTOMH, .

* UckaiodeHue COCTABAAIOT KACJHOTH JKelle3a ¥ 30JI0Td.
** H,CO; HasriBaeTCA YroAbHOHA KuCaOTOM.
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-Pasnuugoe cofep:xaHue BOAEL'B I'MIpaTe KHUCJIOTHOrO
OKCHJa TaKKe OTPaXKaeTésl B HA3BAHUN KuciaoThl. OObIuHO
KHCJOTY ) NMerotyio coctas H,D0,, HassIBAI0T OPTOKHUCIO-
roif, Hanpumep: H3AsO; — OPTOMBIIBAKOBHACTAA KUCIO-
Ta, H 810, — oprorpemuuesas xucrora. Ho nHoOrza optro-
KHCJIOTOH HA3BIBAIOT U TAKYI0, KOTOPAA COAEPIKUT MAKCH-
MaibHOe UMCJIO ATOMOB BOJOpOXa, Hampumep: HPO, —
oproocdopras, HzAsOy — op'rommmsmconaa, H;I104 —
OpTOMOLHAH. ’

Kucnorer, copép:xamue MHUHEMAJLHO BO3MOMKHEOE
yueao aroMoB Bofopoza (1 mam 2), HA3EIBAIOT METAKHC-

nmoramu, Hanpumep: HAsO, — MeraMBIIIBAKOBHCTAA
xuciaora, Hy8i03 — merakpemunesaa, HPO; — meradoc-
doprada. '

B massamuax xucaor tuna HyP,0;, H,S,05; mamuune
IBYX HMEHTPANBHLIX ATOMOB OTMEYAeTCH NPUCTABKON AM-.
Tax, xucroTer H P;0,;, HyS,05, HyCr 07 HassiBaioT COOT-
BeTCTBeHHO anudocdopHOi, IUCEPHUCTOMN, AUXPOMOBOH.

TIpumep 7. Hasosure kucnoret H;GeOy4, HPO,, HyS,04. ‘

Pemenue. HyGeO4 Coflep>XUT 1eHTPAJIBHBIH aTOM B BRICIIEi CTe-
TeHH OKHCJIeHNS, B Hell 4UMejI0 aTOMOB BOAOPOZA PABHO HUCIY ATOMOB
KUCJIOPOZA M PABHO cTenenu okucnenus. Crenoparennro, H GeOy na-
3LIBAKT OPTOrepMaHMeBoil KHUCIOTOIH. ’

B HPO; dpocthop HaxoauTCca B npomexcy'ro‘mon cTefleHu OKHCJe-
nua (+3), HuCIo ATOMOB KHeaopoja i ocobeHHO BOZOPOAA MEHbILIE CTe-
neHn oxkmceneHus docpopa. Cirexosarensuo, HPO, naspiBaoT MeTa-
pochopucToit KHCTOTOIH. .

B H;S;0; 062 I{eHTpaIbHEIX ATOMA UMEIOT BhICIINE CTENIEHH OKHC-
nesua +6; crenosarennHo, HyS;07 — ArCEPHAA KHCIAOTA.

Kncnorer xpoma u maprasuna HaseiBalor: H,CrOy —
xpomosas, Hy,Cr,O; — auxpomobas, H;CrOz — oproxpo-
mucrast, HCrO, — meraxpomucras, HMnO, — Mapraumo-
Bas#, HoMnO, — Mapranuosncraﬂ. ,
 Tpadudueckme HOPMYJIBI MONEKYJ KUCIOT c'rpoa'r cie-
nywoonum obpasoM. Ecin B aMnupirdeckoit Gpopmyse KHCo0-
THI COAEPXKUTCA ABA HEeHTPAJBHEIX ATOMA, TO OHU COequHd-
oTcs gepe3d kuciaopop: P—O—P, S—O0—S. Aromul Bo-
Zopoja OPUCOEZUHAITCH K IEHTPAJbLHOMY aTOMy depes
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KHCJIOPOJ, ¥ OCTAIOIIKECS ATOMEI KICIOPOAA IPHCOeIMHESIOT-
€ K IEeHTPaJibHOMY ATOMY ABYMA BANEHTHEIMM IUTPHXAMH.
Eciu neHTpaJbHBIX aTOMOB ZIBa, TO ATOMB BOZOPOAA B KHKC-
JIOPOAa ReNATCH HOPOBHY.

IIpumep 8. Hanmum'e rpabuyeckue GopMyIsl op'rozboc(popnox“d,
cepHUCTON U ARCcepHON KHCTIOT. :

Pemenne. OprodochopHan kucnora HzPO, onucoisaerca

. H--0
cnenyiomeit rpaguueckoixr Qopmyroit: H—OQ— P =0, cepHHCTAX
‘ ) H—0"
H—0y 'R
H,80;3 — S=0, nucepnasa H;8,0; H-0—-S—0—S—0—H.
Ao’ 7

CyniecrsyeT neboJiblioe YUCIO HEOPraHHYECKHMX KHC-
JIOT, B KOTOPHIX aTOMBI BOJOPOZa HeIOCPeACTBEHHO CBASHI-
BaloTCA C IeHTPANBLHEIM aTOMOM:

H—-0 H III
P H—0—P=0
H—0" Yo 1'1 .

B #xnx KHCIOTaX aTOMBI BOZOPOZA, NPHCOELHHEHHEIE
K IEHTPAJLHOMY aTOMy, He 3aMeIaloTCA IPH PEAKIHUAX C
ocroBaHMAMHA. Kucnoram HzPO; u HzPO, (Tpagunuonnsie
unassanud ¢ocdopucraa n pochopHOBATHCTANA, COOTBET-
CTBEHHO) PeKOMEHAYEeTCS NaBaTh CHCTeMAaTHYeCKHe Ha3Ba-
Bua: H;PHO; — Ttpuorcormapodocdhar (III) Bonopona'
HPH,0; — auoxcogurugpodocdar (I) Bogopoxa.

Ampomepnoie zudpokcudot CO3Ka0T GIUIKYIO K HEHT-
PajlbHOIl peaKmHIO cpeAbl PAcTBOpPa, OHH 0GPA3yIOT COJIH
IIpH B3aMMOAECTBHY M C KHCIOTAMH, U CO IeT0YaMH .

OMnupuyeckme ¢GopmMyasl aMboTepHBIX I'HAPOKCHLOB
BHIBOAATCA TaK e, KaK aMOupuieckue GOpMyaEl OCHOBA-
Hu# B Kucaor. Nas ynobcTBa MM MOXKHO NpHAATH GopMy
gubo KmcaoTsl, subo ocHoBanmd, Hampumep Zn(OH), m
H,Zn0,, AIOOH u HAIO,. I'paduueckue dopmynrr amdo-
TePHBIX THIPOKCHAOB HOM0OHEI rpadirueckum dopmynaM
OCHOBAHMI U KHCJ]OT. '

* Jlleaouyamy HA3LIBAIOT XOPOLUO pac'raopnuue OCHOBAHNS, IPEHMY-
IeCTEEHHO IIEIOYHbIX METAILIOR. -
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-~ TpazunuoEHo aMboTepEbBIE THAPOKCHILI HARLIBAIOT K
KaK KHCJHIOTEHL, B KaK ocHopamusa. Tax, Sn(OH), nasnisaior
' EUTHIPOKCHZOM oJ0Ba (rEzpoxcuizoM onosa (II)) urm
omosaEUCTON KucaoTolt, AIOOH — rufpoKCcuIoM OKCO-
AMIOMUHHUA WJIM MeTaalloMunueBoit Kucaoroit, H3AlO3 —
'rpnrn,z:pdxcnp;om ATIOMUHKEA KHIH OPTOATIOMHHHEBOMH
KHCJIOTOH.

AwmdorepHBIE rn,zxpoxcxmm MoOryT GBITH 0XapaKTepHuso- -

BaHBE! peaKIuAMHE coleobpasosamusa. MHOraa Takme peak-
TUH OPOUCXORAT TOILKO B 0COBHIX CJAYUAAX, B UACTHOCTH,
moJsy4yeHue aliOMUHATOB, UNHKATOB, MJIIOMOATOB M APYTHX
OCHOBAHO Ha PEAKIIHAX CILIaBICHUA MAPOKCHIOB CO IENI0-
yamu. OZHAKO B 5TOM pasjese YCIOBHA NPOBeIeHUA peak-
nuii o6cymaaTsCa He OyAyT. PaccMOTPHEM TOMBKO PEAKTUK
coneoBpasoBarusa aMPOTEPHEIX IEAPORCH/IOB ¢ KUCAOTAMH
¥ Ies109aMu, '

TIpumep 9. XapaxrepusoBaTh yPaBReHHAMH peaxuuil coneobpa-
30BAHUA PEJPOKCUJ ATIOMIHUA )
Pemenne. F'uapokcun anloMMHENA pearnpyeT ¢ KUCJIOTOH Kak oc-
HoBAHUE:
2A1(0H)3 + 8H,804 = Aly(S04);3 + 6H,0

. Co menoublo: FUEAPOKCH AHOMIHAA MOMKeT NATH MeTa- U OpTo-
anOMHHATEL,

-

AHOH)z + NaOH = NaAlO; + 2H,0
Al(OH); + 3NaOH == NagAlO; + 3H,0-

- Ana XxapaKTEePHCTHKKE KUCHOTHBIX CBOMCTB THAPOKCHAA &/IOMH-
HMS MOMKHO OTPAHAYNUTHCA JIO6GEIM U3 BRIMENPUBEACHALIX YPABHEHRIA
peaxuumif, - -

YrnpakHeHUS

10. HanummnTe sMnmprieckue H rpadudeckue Gopmy-
JBl CHeAYIOMHX THUAPOKCHJAOB: a) THAPOKCHAA JHATHA;
6) ruUAPOKCH/Ia HATPHS; B) THAPOKCHAA Kajlud; T) THAPOKCHAA
py6uaus; x) ragporcuaa menu (I); e) rugpoxcuna menu(Il);
') rmppoxcmpa cepebpa(l); 3) ruapoxcmza Gepmanms;
¥) THAPOKCH/IAa MATHHS; K) TEAPOKCHEAA KAJXBLIUA; JI) FUAPO-
Kcuja NWHKA; M) THAPOKCHEA CTPOHIMA; H) IEApDOKCHZA
KaaM#dg; 0) ruapokcuas 6apus; ) ruppoxcuga pryru(Il);
p) ruppoxcupga pryru(l); ¢) opTOrHAPOKCHAA ANIOMUHUS;
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T) METATHAPOKCUZA ANIOMHHNS; YY) OPTOrAAPOKCHAS Tal-
nus; ) oOPTOrUAPOKCHAA NHANA; X) OPTOrHAPOKCHLA TaJl-
aua(ll); i) rugporcuga Tannua(l); u) Auruaporcuaa 0Ja0-
Ba; IT) IMIEAPOKCHAA CBUHIIA; IIf) TPHTHAPOKCH/A BECMYTA;
9) TPHTHAPOKCHZA JKeJle3a; 10) AUTUAPOKCAA JKeesa.

' 11, Harinmirre sMouprieckue GopMysl KUCAOT: a) XI10-
pa; 6) 6poma; B) moza; r) MapraHia; J) Cephl; €) celieHA;
) TeqNypa; 3) XpoMa; H) asoTa; K) pocdopa; ) MEImIbAKA;
M) yrJepojia; H) KpeMHHS; 0) TepPMaHAA; 1) onosa, p) Gopa;
¢) anoOMuE®A; T) rannus.

12, HagoBuTe no TPaAMIUMOHHON M CHCTEMATHYECKOHR
HOMeHKJaType: a) HClO,; 6) HCIO;; &) HCIO,; r) HCIO;
&) HBrO,; e) HBrOjz; x) HBrO,; 3) HBrO; u) H;zIO4;
k) HIO3; 1) HIO,; M) HIO; 8) HoSO,; o) HySO5; 1) HoSeOy;
p) H2Se03; ¢) HgTeOs; T) HoTeO3; y) HMnOy; &) HoMnOy;
x) HyCrO,; m) HNO,; u) HNOg; m) HyPO,; m) HzAsO,;
3) H3ASO3.

13. Hanumure rpaduyeckue GopmMyns: MoseKys cie-
AVIOIHX KHUCJIOT: a) XJIOPHOii; 6) 6poMHOBaTOI; B). x.nopnq-
BATHCTOI; I') MApTAaHIOBOI; &) MapraHIOBHCTOM; €) cepHOi;
K) CepHHUCTOMH; 3) AUCEPHOI; H) XPOMOBOIi; K) AUXPOMOBOIL;
JI) OPTOTEJLIYPOBOiil; M) OPTOHOAHOI; H) OPTOMBINILAKOBOMH;
0) METaMBIIILAKOBOM; 1) METAMHINILAKOBHCTON; p) a30T-

* HOif; C) yroJBbHOH; T) OPTOGOPHOIM.

14. XapakTepusyiiTe ypaBHeHUAMHE peaKIuii coseobpa-
30BaHHA: a) TMAPOKCHA JuTHA; 6) ruapoxcmy GepHiLIIns;
B) YrONBHYI0 KHCJIOTY; T) a30THCTYIO KHCJIOTY; A) THAPO-
KCHJ HATPHA; e) F'UAPOKCHA MarHEusd; ) FrUAPOKCH AFIOMH-
HuA; 3) opTodocopRYI0 KHCIOTY; M) CEPHYIO KHCIOTY;
X) CEPHHCTYIO KHCJIOTY; JI) XJIOPHYIO KHCIOTY; M) xaopuc-
TYI0 KHCIOTY; B) FHADPOKCHM KAJHA; 0) THEAPOKCHJ Kalb-
OHus; ) TPHTHAPOKCHJ XPpOMa; P) XPOMOBYI0 KUCIOTY;
c¢) ruppoxcug xenesa(lll); T) cesleHOBYIO KHCIOTY; V) 6poM-
HOBATYIO KHCJIOTY; () HOTHOBATYIO KHCIOTY; X) Audocdop-
HYI0 KMCJIOTY.

1.4. COJIA

Conamu HABKEAIOT COEAUREHNA, KOTOPHIE MOYKHO IIpef-
CTaBUTh KAK IPOJYKTHI B3AHMOZEHCTBHA KHUCJIOT M OCHO-
BAaHUMA.
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OMunpuueckue GHopMyas! cojleit COCTABIAIOTCA U3 KitC-
NOMARBLX U OCHO6HBLX ocmamkoe. 13 ruapokcuna Gapua

MoTyT o6pasoBaTsca ocHOBHEIE ocTatku Ba®" 1-BaOH", a us
5 ' 3- S2-
oprodochoproit Kucmorsl — XKucnotsie POy , HPO, ,

H,PO;.

"YI3 KHCOTHLIX M OCHOBHEIX OCTATKOB MOJHO COCTABHTE
pasan4HEIe sMOupauecKkue (POpMyAsl conell Takum obGpa-
30M, UTOGHEI CYMMAPHSLIE 3apsf coeJUHEHHS Obla paBén'
HYIO: o

Ipumep 1. Cocrasbre aMnupuvieckue GopMysl coseit oprodoc-
dopHoik KECHOTHL B TEAPOKcHAa Gapns.

Pemenne. VI3 nepeanicaeHHBIX BBIIE OCHOBHBIX U KMCJOTHBIX OC-
TaTKOB MOKHO COCTABHTH aMnupUUecKue popMynasl coneit Bag(PO,),,
BaHPO,, Ba(H,PO,), (BaOH);PO0,. _

- W13 atux coiueit (BaOH)3;P04 He cymecrbyer. Onnaro obcyxaeHue
ee émnnpnqecxoii u rpadrueckoil GopMys U Ha3BaHUA NpeACTaBisgeT-
¢S MOJMe3HEIM HAPAAY C CYIeCTBYIOUTUMH.

Conn, He cOJepIKam(Me HHM CIOCOGHEIX 3aMEI[ATHCHA

HOHOB BOAOpPOOa, HHA PMAPOKCHI-HOHOB, HA3LIBAIOT CDEAHU-

Mu, Hanpumep Bag(PO,)s.

- CoJiz pacHpoCTPAHEHHBIX KHCJIOT OGEIYHO HASHLIBAIOT II0
TPAAUINOHHEOK HOMEHKJIATYpPe, OCHOBHBIE NpPaBMUJIA KOTO-
poit ciaeayiomiue. Briciias cTelleHb OKHCJAEHUA HNEHTPATD-
HOTO -aTOMa KHCJOTHI, SBJIAIONIErOCA 3JI€MEHTOM IJIaBHBIX
noarpyun II—VI rpynn, ofosmauaeTca B HA3BAHMHU COJH
cythdurcom -ar, ROGaBIAEMbIM K KOPHIO JATHHCKOTO Ha3Ba-
HHA IeHTPaJIbHOro aroma. Husmasa moJoKuTesNbHAA CTe-
1leHb OKMCJIEHUA MEHTPATHHOTO ATOMA JJIA 3TUX XKe FPYyII
oboszHauaerca cydduxcoM -UT. AHNOH Ha3LIBAIOT B MMEHU-
TeNIBLHOM Najeike, KaTUOH — B POAUTENBLHOM, HAIpHMeEp
NaNO; — uurpar Harpusa, NaNO, — murpur marpus. B na-
3BAHHUAX COJNeil KucaoT aneMenToB VII rpynner pia o6o3Ha-
YeHNSA CTeNeHN OKUCIeHNA IeHTPAIEHOT0 ATOMa KHUCIOTHO-
TO OCTATKA IpuMeHAIOT npeduKcer U cyd)(bmcci;l. Hana o6o-
BHAYEHNSA CTeNeHH OKHCIeHHA +7 mpuMensioT upeduxc
nep- U cydduKc -aT, LI CTeNeHU OKUCHeHHA +5 — cyd-
uKC -aT, 1A cTeeHu OKucaeHusa +3 — cyddukc -ut, xaa
cremeHy oxkuciaenus +1 — mpeduKc rumo- 1 cypPUKC -uT.,
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IIpumep 2. Hazopure caepyiomue conn: Na,SeO4 u Ba(Cl0y),.
' Pemenne. B kHcnornoM ocraTre conu Na,SeO, cesen ~— aneMenT
VI rpynns — HAXOAMTCA B BhicuIefl cTeNeHH OKHCJIeHHA; CAef0Ba-~
TenbHO, Na,Se0  Has3bIBaIOT celeHaTOM HATPUA. B KHCJIOTHOM ocTaTKe
conitr Ba(ClO,), xnop uMeer crenend oxucnenua +3. Xaop — ameMeHT
VII rpyanst. CienoBarensno, Ba(ClO,); HassIBatoT XsopuToM Gapms.

ConamM, o6pasoBaHHBEIM KHCJIOTAMM 3JIeMEHTOB I10604-
HBIX DOArpyNN, PeKOMEHAYeTcA /laBaTh CHCTeMaTHuecKue
HasBagna. OHAKO B XMMHMYECKOH IPAKTHKE COJIM DJIEMEHTOB
no60YHBIX NOATPYNN Ha3BIBalOT Tpaannuonao: K,CrOp —
xpoMar kanud, K,Cry0; — auxpomar xanus, KMnO, —
nepManrasar xanusa, K,MnO, — MaHranart xaaud.

Mpumep 3. Ilpuseante cuMCTeMaTHUECKHe U TPAAMIMOHHEIE HA-
gBanns coyeit Fe(NO;z), u BaMnO,.

Peumenne. Cucremaruueckne HasBaHuA coeii: Fe(NO3); — Tpu-
oxcoHuTtpat(V) xenesa(Il), BaMnO, — rerpaokcomanranar(VI) Ga-
pu4. Tpazxmmounme Ha3BaHMA: Fe(N03)2 — uatpat xenxesa(ll);
BaMnO, — maurarar Gapus.

HagsBanmnsa coxneit 6eCKUCIOPOAHBIX KHUCJOT, KAK H BCeX
OHHADHBIX, T. €. COCTOAIINX M3 JBYX 3JIEMEHTOB COoefNHe-
HHUHA, 06pasyIoTCa M3 KOPHA JIATHHCKOrO HA3BAHHUA HeMe-
TANNA, K KOTOpoMy AoGasiserca cyddnrce -ma, # pycckoro
Ha3BaHHA MeTaJLja.

Hpumep 4. HasosuTe conu CaS, SnCl,.
Pemenne, CaS naspisaioT cyasbuaoM Kanenud, SnCly — xmopu-
nAom onosa(ll) nau ZUXIOPUAOM OJIOBA.

B HasBaEMHU Kucao# conn YKa3pIBaOT YMCJI0 ATOMOB BO-
Aopoga B coCTaBe KHCJIOTHOI'O OCTATKA, & B HA3BAHHHK OC-
HOBHOM COJM — YMCJIO TMAPOKCHA-MOHOB B COCTABEe OCHOB-
HOT'0 OCTATKA.

TIpumep 5, Hasosure conn Ba(H;As0,); 1 [Al(OH);1,S80,.
Pewenne. Conn Ba(HyAs0,4), HassiBatoT gurmapoapcenaroM 6a-
pus, a [A{OH),;],804 — cyabhaToM AUTEAPOKCOATIOMUNRUSA,

YcTaHOBJIEHO, YTO HEKOTOPHIE MOJIEK YIB! COJIEH JOBOIIE-
HO CJIO;KHOrO cocTaBa, Hanpumep LiBO;, Na, SOy, MgMoO,,
CYIIECTRYIOT B DapoofpasBoM cocroaaun, Ux rpaduyeckue
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(GOpPMYILI OTPAMKAIOT DPeadLHO CYLIecTBYIOmHMe O6BEeKTEL. -

Jua raxux coneit, xax Aly(SOy);, rpadmueckasn dopMyna
Gynet ycnosHOM. TeM He MeHee yIpasKHeHHA B-COCTABICHUME
rpaduueckux bopMya cosell clefyeT CIUTATE IOTe3HEIMA.
Ilpu BrimonHEHWH TaKHX YEpPaXHeHuUi BrIpaarbiBaerca
HAaBLIK IIOCTDOGHUA MOJEKYAAPHBIX M KPHUCTAMTHIUCCKHX
CTPYKTYP M3 KHCJIOTHBEIX M OCHOBHBIX OCTaTKOB, a He H3
OPOUBBONBLHO CBI3AHHBIX ATOMOB COSJMHEHUA.

TaxuMm ofpasom, B rpaduuecknx (opmynax econaeir
JOJI’KHBI COXpPaHATHCH rpaduuecKne (POPMYIEI KUCIOT+
HBIX M OCHOBHBIX oCTATKOB. ECiIN KHCIOTHEIN O0CTATOK HO-
JIy4eH OT KHCJOpOAcomepKameil KHCNOTHI, TO aTOMHL Me-
TaJIa IPHCOEAUHAIOTCA K KUCAOTHOMY OCTAaTKY dYepes KHC-
JOPOX. ' ‘

Hpumep 6. Hanumure rpadrueckne ¢popMynnr Monexyn LiBOg,
Nast4 KAIClg. -

Pemecnne: Ocuosroii ocrarok or Li-—O0—H nmeer popmyny Li—,
a KucnorHBIE ocraTok or H—O0—~B=0 — ¢opmyry —0—B=0.
Cnenosarensro, rpadbnueckas dbopmyna LiBO; umeer Bug

Li—0—B=0
) H—-O\ /0
KuesoTHell ocTaToK CepHOM RECAOTE S S
: H—0" Yo
—0 N /O
MOKHO H306pasuTE TaK: P S\
—0” Mo 4
Orcrona rpaguyeckas dpopmyna NagSOy 8
Na—07" Mo
- Cl
T'paduueckas dopmyna AlCl; Al ;-Cl
Cl

Yupaxnreuus

15. CocrasrTe sMnupuueckue GoOpMyasr cojei, KOTo-
'Phle MOKHO OJYYHTD U3: 2) THAPOKCH/A MATHHSA ¥ a30THOM
KUCHAOTHI; 0) THADOKCHZA HATPUA M YrOJBHOU KUCJIOTEHI;
B) THAPOKCHAA ANIOMHHRSA M HMONOBOZOPOZHON KUCIOTHI;
T) FUAPOKCHIA K3AuA ¥ GOPHOH KHCIOTHL; 1) MMADPOKCHAA
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xansousa u docdopHOit KMCIOTH; €) TPUTHAPOKCHAA JKele-

33 B a30THOM KUCJIOTHI; $K) THAPOKCHLA CTPOHONAA M YIOJb-

Hoi#l KHCJIOTH]; 3) THAPOKRcHAA Maprarna(ll) ¥ MEIIIbAKOBOMH
KMCJIOTHI; ) FUAPOKCHAA HaTPHA H THAPOKCHAA ATIOMH-
HuA, K) THAPOKCHUAA JUTHS B CEPHON, KHCIOTEL. )

16. ITpueeguTe DO TPAZUMMOHHOY H CHCTeMATHYECKOH
HOMEHKJIaType HaspaHumsa cuepyomux cojeii: a) LiClOy;
6) Be(NO3)s; B) NaBOj; - r) NayCOs; x) Mgy(POy)ss
e) Aly(S0,)3; %) NaySiOsz; 3) Ca(HzPOy)y; m) Mg(ClO,)y
k) KClO3; ) NaClO; M) KBrOg; 1) Ca(HCOj3)2; 0) KyCrOg;
m) K;Cry07; p) KMnOy; ¢} FeSOy 1) FeAsOy; y) LiCl;
&) FeCly; x) CuCly; m) BiySg; 1) CaFy; m) (MgOH)COj;
x) (CuOH),CO;.

17. HanniuuTe sMIMpHIeCKYIO GOpMyIy: a) Kap6oHaTa
nuTua; 6) Gepuirara HaTpmA; B) opTrodocdara maTpus;
r) cyasdaTa MmarHus; n) oprodocdara aNOMUHES; €) MeTa-
CHJIAKATA KaJInd; ) cyabdaTa KaJdbOusda,; 3) JUXPOMATA aM-
MOHH3J; H) MaHraHnaTa Oapus; K) HoTpata kenesa(lll);
n) cyasdata Mezu (II); M) cynsduta cTPORNUA; H) MeTaap-
ceHuTa pyOUANA; 0) HUTpHUTA cepebpa; II) OPTOAPCEHUTA Ce-
pebpa; p) cenenura Kanusa; ¢) rugpodocdara HaTpus; T) AU~
rufpoapceHara Kaund; y) rugpoxapbonara 6apus; ¢) rux-
pocyanbura Kammsd; X) XJopuia ruppoxcoxxenesa(lll);
) 6poMuza AUTHAPOKCOATIOMUENSA; 1) Auruaposudocdara
HaTpHd; II) XJOPUAA MEAPOKCOMarHEXA; W) cyabkhuzma xe-
nesa(IIl). )

18. Hanumure rpadbuueckyio GopMysay: a) HATPUTA
Maraus; 6) cyasdara Gepuianud; B) HHUTpATA HaTPUA,
r) cyasduTa Kansnusa; n) 6poMuaa alOMUHHA; €) IepXJo-
paTa NIUTHA; K) cejleHara aJIOMHHHUA; 3) OPOMHIA CTPOH-
us; ¥) JEXpoMara Kalusd; K) MaHranara HATpHUA; J) Hep-
MaHTaHATA JUTHA, M) aJIOMUHATA Kanus; H) ¢ocdara Ka-
Jams; 0) propmpa Kaablusd; I) HATPATA THAPOKCOMATHHI;
p) ruapocyasdara Kaaud; €) THAPOKapbOHATA HATPUSA;
T) dropuaa OGapua; y) cyasdara ruapoxcosxesnesa(lll);
&) reapoaudocdara Kanxnd.



- 2. TABOBBIE 3AKOHBI.
MIPOCTENIIIUE CTEXI/IOMETPH‘IECRI/IE
PACYETHI

S 2.1. B3AI’IMO3ABHCHMLIE IIAPAMETPBI
COCTOAHHUSA TA30B -

3axon Bo;“um-——Mapuom,ma. IIpu nocroanHoii TeMie-
paType AnA AaHHOI MACCHI raza MPOM3BefeHHe AABICHUA
rasza p Ha ero o6sem V €CTh BeJHUMHA MOCTOAHHAN:

pV = const.

3axon [Ieii-JMwccarxa. Ilpm HOCTOAHHOM ~JABICHUM
o6’beM XaHHON MacChl rasa IPAMO NPOMOPLUHOHAICH €ro
_abcoiroTHoli TemmepaTtype:

-V, T -V
1= 21 n - V2 = _1 TZ'
Ve, T, T,
3dmou Tapna. Upun nocroanmnoM ofbeMe HaBieHNe
JaHHOH Macchl rasa npaMmo nponoplmonam.ﬂo ero a6co-
A0THOIM Temnepa'rype

Ty
Pz Ty T

CooTHOWeHNE BCeX TPEX IapaMeTpoB — AaBieHusd, 005-
eMa U TeMIlepaTyphl — JJIA JaHHOH MacChl rasa BhIpaKaer-
ca ypaenenuem Knanelpona

EAK_! =PVs const.

Tl Tz
9TUM BHIPAXKEHUMEM [IOJIb3YIOTCA B OCHOBHOM JJIA IPUBeJe-
HMA 005eMOB I'a30B OT OSHHUX YCIOBHIL K APYTHUM,

B BrImenpuseseHHsIX COOTHOMIEHUAX U o6beM, U AaB-
JIeHye MOXKHO BEIDAXKATH B DasNIHUHBIX eguammax. Tak,
00beM MOKeT BHIDAKATHCA B KYOHYeCKHX MeTpax (Ma), JIUT-
pax (), MmuwmminTpax (Mi); 1 dusuyeckas armMocdepa (atm),
uan 760 MM pr. cr., coorBercTByeT 101 325 mam 1,01325 x
x 10° mackane (Ila), mam 101,325 kmuaonackane (xIla);
. 1 MM pr. cT. coorBercryeT 133,322 Ila; nna pacueros, He
Tpebyrommux 60150108 TOYHOCTH, JOCTATOYHO HOJB30BATHCA
BexnunHoit 101,3 xlla.
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Hpumep. O6vem rasa npa 23 °C .u.zasnenun 103,3 xIla pasen

250 0. HaifiTm ‘'06'peM rasa mpu: a) HOpMANLHBIX YClioBHAX; 6) craH-

JAPTHBIX YCIOBAAK.
Pewrenne. O6ospaunwm ¢, = 23 °C, Ty = 296 K; pl = 103 3 xIIa,
V, =250 a. .
a) HopMansaeie yenopus: t, = 0 °C, T, = 273 K, p, = 101,3 klla.
Tlo ypaBHEHHIO Knanex'&pona, ’

103,3- 273 -
Vv, =250 103,8:273 _ o4
" 50296 T01.3 235 1.
6) CrangaprHEle ycnosad: ty = 25 °C, Ty = 298 K, po = 101,3 xIla.
IIo ypasuesmo Knanefipona, - k

103,3- 298

Ver= 250 — 22—
o= 250 296-101,3

= 257 x.

Bazauy MOKHO pemmaTh, He MOAb3yAch ypasrenmem Knaneitpona.
ITpencraBuM cebe, UTO CHAYANA MJET NOBLIIIEHHE TeMOepaTypsl oT T’ =
=2906K no Ty = 298K, a 3areM noHW)XeHHe [aBJeHMA OT p; =
=103,3 xlla ao py = 101,3 klla. Ileproe H3mMeneHne OpUBeNieT K yBend-
genmio 06LeMa rasa B COOTBETCTBYH ¢ 3axoHon Ieii-Jlioccaka Bo CTOIBKO
pas, Bo croxnko 298 K Gonpure 296 K, 1. e. B 298/296 pas. Bropoe usme-
HeHHe NPUBEAET K YBeJIUMIECHUIO 00/beMa I'a3a B COOTBETCTBHH C 3aKOHOM
Boitna—Mapuorta B6 CTONBKO pa3, Bo cKoabko 103,3 kIla Gonpmie
101,3 kIa, . e. B 103,3/101,3 pasa. MckoMr1it o6BeM rasa

298.103,3
Ver = =
=250 Se 0TS = 257

3agauu

19. Kaxoit o6eM 3afiMyT Ipu CTAaHAAPTHBIX YCIOBHAX
22,4 nrasa, n3MepeHHLIe NPX HOPMAJAbBHHEXK YCHOBUAX?

20. Kaxoii o6beM 3aiiMyT OpH HOPMAJIBHBIX YCHOBUAX
24,5 nrasa, H3MepeHHEIE TPK CTAHSAPTHBIX YCIOBHUAX?

21. Kaxoil o6beM 3aiiMyT IpH HOPMAJBHBIX YCJIOBHAX
480 x rasa, namepenubie np# 17 °C n 104 xklla?

22. Maus1 600 M2 rasa opu 7 °C u 100 kIla. BrrunciauTe
o6bem raza npu —13 °C u 80 xIla.

23. lIpupepgure & 0 °C n 101,3 xIla cireAyromue 00 beMEI
ra3oB, H3MepPeHHEIe IPH YKa3aHHBIX YCJOBHAX: a) 375 M
opu -23 °C u 97,3 kIla; 6) 900 s opu 37 °C u 104 xIla;
8) 320 M® npu -3 °C u 103,3 kI1a; r) 1080 1 npu 127°C u
10,13 xIla.
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24. lpu xaxoit TeMIeparype KaBjieHUe rasa, N3MepeHHOe
npu 0 °C, yasonrcs, eciu 06-eM OCTARETCI HeH3MEHHEIM?

25. 8 Mz raza coOGpansl HAZX 3aNHEpaIOIei JKUAKOCTEIO HA
Mopose —23 °C; mpE KaxoH 'reMHepa'rype o6BeM rasa eran
paseH 9,4 mu? :

26.B nomemenne ¢ pasMepamu 5x4x3 m® (npn TeMmepa-

Type 25 °C) BRIOymieH KUCIOPOA, HAXOANBINHACA B 6aJI0HE.

BMecTuMOcT0 50 n mpu xasnesum 100 arm. Ha cxonsxo
yBenuumnoch pasnenue (Ila) B momemenmu? Ha cxonbko
HpPONEHTOB YBeJIMYHIAOCH COAep Kanue KHCIOpPoJa B IMOMe-
IeHNH, €CJIN €r0 COLep)Kanre B BO3AyXe cocrapiano 21%
10 06 BEeMY.

27. B zaxkprirom ﬁaamonenpn TeMIeparype —3 °C maxo-
nuTca ras. Jlo xaxoii-reMnepaTypst OBLI HATpeT ras, ecin
AaBleHue BHYTpH Gasiona Bospociao ga 20%?

28. Naner 0,5 M raza mpz 37 °C u 405,2 lla. ITpu xa-
KoM RaBJennn obseM rasa npu 0 °C craret pasasm 1 M3?

2.2. BBIYUCJEHVE MACCHI TA3A

3AIJAHHOI'O OBBEMA

H OBBEMA TI'A3A 3ATAHHOM MACCHI

3axon Asozadpo. B paBHBIX 06BeMax PA3IMUHBIX ra-
30B IIPH OXMHAKOBBIX YCAOBMAX (JaBJCHUM M TeMIepaType)
COIEPKUTCA OTHHAKOBOE YNCI0 MOJIEKYJT.

JIOTHUeCKHM CJIEACTBHEM YCTAHOBJIEHUS OTHOCUTENb-
HBIX 8TOMHBIX M MOJeKyJAPHEIX BecoB (Macc) Gu110 BBefe-
EWe NOHATHA MOJIA — Macchl BellleCTRa B 'PaMMaX, YHCJIeH-
HO paBHOI OTHOCHTEJHHOI ATOMHOH MIN MOJIEKYJIAPEOi
macce. Oxazanocs, 9T0 MOJIH JM1060T0 rasa 3aHEMaeT 06seM
22,4 n npn BopManesubix ycaosuax (0°C n 101,83 xlla) u
24,5 1 opu crapxapranx ycnosuax (25 °C n 101,38 xlla).
0O6seM MOJIA Ta3a HAa3bIBACTCH MOLAPDHUIM 06beMOM 2a3a.
Hs saxona ABoragpo ciejyer, 4To B MOAAPHOM o0BeMe JII0-
60T0 rasa COZEPIKHUTCSA ONMHAKOBOE HUCIO MOJEKYN (Miau
&TOMOB). 9T0 uncJIo GhLI0 onpenenero — 6,02 10% yacrun
¥ HasBaHo wucnom Aeozadpo. K mHacrosamemy BpeMeHH
¢hopMyNNPOBAHO IIOHATHE MOAA, KAK KONUYECER Geuje-
cmea, codepricaujezo wucno Aeozadpo cmpyrcmypuux
edunuy eeujecmaeq.
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IIpumep 1. Kakosa Macca 200 a xzopa mpu 0 °C 1 101,3 kIIa?
Pemenne.

Macca 22,4 n Cly cocTaBaAeT 70 91 r
200-70,91

» 200 oClz » x » x=—22:1———=633,2r.

Hpumep 2. Briuncanre Maccy 1,8 x H,S, ecnm obbem rasa usme-
peu npu 17 °C u 98,64 klla.

Pemenue. O6vem H,S, npnnenennbm K HOpMaNbHBEIM YCAOBUAM,
cocTaBnAer

1,8-273-98,64
290 -101,3
Macca 22,4 a H,S . cocrasnzer 34,08 r
1,8-273-98,64 .
290.101,3  ° 02 * xor

_ 84,08-1,8-273-98,64

2901014 22,4 2oL

IIpumep 3. Brruncnnre obbem, 3aHEMaeMElit 7 r OKCHAA yraepoaa

npu 7 °C u 104 x1Ia.
Pemenue. Haxomm ofsen naunou ‘Maccsl rasa npu nopmsnux
YCROBHAX:
28 r CO sanumaror oGbvem 22,4 & . ‘
7+CO 3 » x o x= 7-224 5

28
IIpusoauzM ra3 K 3a8aRuLIM yeaosuam 7 °C n 104,6 x1la, opu xo-
TOpHIX OH 3aiiMer 06beM, paBHBIH
7-22,4-280-101,3
28-273-104,6

= 5,6 x.

BrIuncaeHus Jydline IPOR3BOLAUTS TIO 06mieit hopmyne,
CRASLIBAIOMIEH Maccy rdsa ¢ 0G’beMOM, laBNEeHUEM 1 TeMue-
parypoii. Ecnu B ypasaerune Knaneiipora

PV _ pV
Ty, T

TOACTABUTD CTAHNAPTHHE JaBjeHue, Temnepa'rypy 1 Mo-
Jmpnun obbeM

101,3.103-24,5 _pV — pp
At = 2 R, (2.1)

70 MOMKHO BHJIETE, YTO JAJIA OTHOI'0 MOJIA ras3a IIpousBe/ieHue
JaBJieHKA Ha o6peM, felieHHOe Ha a0CONIOTHYIO TeMaepaTy-
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Py, ecTs Benmumna nocroanHada. OHa Ha3LIBaeTCa MOAAD-
HOW 2a30601 nocmoannoi. Ee uncioBoe 3HaUeHNE 3aBUCUT
OT TOTO, B KAKMX efMHHUIAX BHPAXKAIOT JABJeHHe U 06beM.
Tax, ecrit B cooTseTcTBME ¢ MexayHapoAHOM cucTeMoit hn-
sndeckux BeanuuH (CH) o61eM rasa BrIpasuTh B KyGuue-
CKHX MeTpax, a JaBJieHHe — B MacKalAX, T0 R npuHUMaeT
3HaYeHHEe

R= 101,3-103.24,45-10-3

= 3- . —1. -1
298.15 8,31 m°-Tla - monp ~ - K.

IIpousBenenune o6beMa rasa Ha JAaBJieHHe HMeeT pasMep-
HOCTH sHeprum: pVv =1 IIa 1M =Qa/mM)M® =10 M=
=1 Isx. Orciozna

R=8,31 Ix -mons™ - K71,

IlpumeruTeNbEO K HEKOTOPOMY uYMCJY n Mojeil rasa
ypaBEeHne (2.1) npuauMaer Buj

pV =nRT. : (2.2)

Tax KaK MHCI0 MOJeii ra3a MOMKHO IIPEICTABUTD KaK UaCT-
Hoe OT feJIeHN A Maccehl rasa (m) Ha MOJIApHYIo Macey (M), 1. e

. R M ’
T ypamienmo (2.2) moxHO IPNIATE BUX

_m
PV=Z RT. 23

910 ypasuenwue Brisen [[. 1. Mennenees B 1876 r.; u Te-
Ilepb OHO HA3BIBAETCH ypaenenuem Eaaneipona—Mende-
neesa.

Bocnom:syemca ¥M JJIA pellleEMa npumepa 3. Berpasus

Macchsl . 1 M COOTBETCTBEHHO B KI' M KI' * MOJIb L, OJIyunM

Ve 7:109.8,31.280 _ £ 6. 10-3 3
28107 1046.108 ~ 6107 m

3amaun

29. BrruucauTte Maccy M3MEPEHHOTO IIPH CTAHAAPTHBIX
ycaosuax 1 J1 clexyiomux rasos: a) Bogopona; 6) Kucaopo-
Ba; B) okcuga yraepoga(IV); r) okenga yriepoga(Il); o) Q)oc-
rerna COCl,; e) oxcuza asora(ll).
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30. Brryucaure Maccy BO3ZyXa B KOMHATE pasMepaMH
6X8%4 M npu 20 °C u 101,3 Ila.

31. IIpoussepenne RT pna craHmapTHHIX YCIOBHIL PaB-
HO 2476 I * Moas . Uro o3HauaeT 5Ta BesuunHEa?

32, Beruucsaure maccey 1 caeayionux razos npm 0 °C
101,3 xIIa: a) Bogoposa; 6) KuUCJAOPOAA; B) OKCHAA Yraepo-
na(IV); r) oxkcuga yraepoga(ll); o) (bocrena COCly; e) OKCHJA
asora(IV).

33. Brrumcnate Maccy 1 M° crenyronux rasos npu 0 °C
1. 101,3 kIla: a) oxcuna asora(l) N,O; 6) nunumana (CN)g;
B) PTOpUAA KpeMHNA SiF4; r) guokcnga cepsr SO,.

34. Brruncaure B MUIAMrpaMMax Macey 1 mMa ciaegpyro-

.mux rasos opu 0 °C u 101,3 xIla: a) MeTana; 6) anerniena;

B) XJ0pHIa Bogopoxa; ) oxcuna xaopa(l) ClL,0.

35. Kaxoit o6'beM B JUTpax 3aiiMyT IpH HOPMAJBEBIX
yeaopusx: a) 3,5 r asora; 6) 640 r kucaopona; B) 110 r ox-
cupa yraepoaa(IV); r) 70 r okcuza yraepoga(ll)? |

36. Crakam BMecTHMOCTHIO 1 J1 HaNOJIOBUHY 3amoJiHeH
poaoii. PaccumraiiTe, CKOJIBKO MOJB H CKOJBLKO PDaMMOB
KHCJIOPOZa CONEPKUTCA B BO3AYXEe HAZK BOJOA B CTAKAHE IPH
CTAHAAPTHBIX YCJIOBHAX.

37. Kaxoit o6beM B MMJLIHJINTPAX 3a¥iMyT OpH HOP-
ManpHBIX yeaoBuax: a) 0,85 r ammuaka; 6) 1,4 r oTunesa
C.H,; 8) 128 Mr uozuza sogopoaa; r) 17 mr pochura PH3?

38. Brruuciaure Maccy: a) 1 n Bogopoga mpu 10°C u
96 xIla; 6) 8 1 xucaopona upnu —13 °C u 104 xIla; B) 224 xn
CO, ripu 27 °C u 152 xIla; 1) 1 M® CO npu 7 °C u 50,65 xIla.

. 39. B 6annone BMecTHMOCTBIO 25 J1 HaxoZWTCA IPHU
15 °C Bogopox nox zasnesuem 810,4 xkIla. Briuuciure Mac-
cy BOZOpoZA.

40. Brraucnure o6beM, 3aHUMaeMsblii: a) 5, 5r 002 npu
11°C u 102,6 klla; 6) 16 r SO, nmpu 22 °C u 99,3 klla;
B) 1 xr asora mpu —3 °C 1 100 xIla; v) 1 r HCN npu 20 °C u
100,6 xITa; 1) 1 T Bogopona mpu 17 °Cu 1013 k1la; €) 0,1 ¢
xJstopa upu 47 °C n 20,26 xIla.

41. Basuron BMecTHMOCTEIO 10 11 copepoxuT ipn 27 °C Mois
Kucjaopona. Berauenure gapienne KHUCIoposa B 6asmone.

42. B 3axperrom 6asutone sMecTuMocThio 40 1 HaxozuTCA
77 COy. ManomerTp, NpUCOSZMHEHHEIN K 0ANIOHY, MOKA3HI-
paet gaprenue 106,6 xIla. Beruncaure Temneparypy rasa.
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43. pu xaxom p;an.nemm macca 11 xuciopoia mpm
0 °C cocrasur 1 1?7

44. 1o xaKkok TeMuepaTypnt z(omxcen GLITL Harper asor,

40651 Macca 1 JI ero cocrasuna 1.r?

45. 0,111 r mexorToporo rasa’ sansana 26 ma opu 17°C.m
104 xIla. Briuncaure MoIapHYIO Maccy rasa.

46. B ofgOM M3 ABYX 3aKPHITHIX 6alI0HOB HAXOAUTCA
KHCJIOPOX, B JPYroM — azoT. Maccs 060uX rasos ONRHAKO-
Bal. Temneparypa oGoux razos 27 °C. B xaxoM 6anioHe A8B-
Jenne Gonpine m BO CROJBLKO pas? Mo xaxoit TemmepaTypst
cHeyeT HarPeTh COAEPIKUMOe OAHOrO GAJNI0OHA, ITOOH HaB-
JieHEHe BHYTDH HeTO JOCTHUIJIO NaBleHua B fpyrom Sansone?

47. B saxprirom Gammone paxoxarca 160 r xncaopoxa
nox pasnesneM 121,6 xITa npu 12 °C. Brraucnure Macey
CO; B obbeme 3100 GannoHa, eclid ra3 HAXORMTCA 110/ /1aB-
neanem 202,6 xIla r upu 37 °C.

48. CKonBKO IUTPOB KUCAOPOLA, HeMepenusrx opu 21 °C
1 104,5 xITa, BeigenuTes upn pasnoxernn 490 r KC10;?

49, CKoIBK0 TPAMMOB KAMBIUA BCTYINIO B PEAKI[HIO C
BOJOi1, ecin 00'beM BEIAENMBIIEroca Bofopona npr 25°Cu
99,3 xI1a pasen 480 n?

50. IIpu pasnosxenuu 0,927 r asorconep:xallero seme-
cTBa oBpasosanocy 126 mu asora (upu 27 °C u 98,64 xIla),
BriuscanTe APOLEHTHOE COHEPXAHEe 430TA B BEIeCTRE,

51. Cronsko auTpos sogopoaa (upu 12 °C u 102,6 xIIa)
BBIZENUTCA LpPH Baanmop;encmnn 1 xr nwuka ¢ conAHOM
KHUCJI0TO?

52. Iopaunit pacrsop KOH pearmpyer c XJIOpOM o
YDaBHeHHIO °

6KOH + 3Cl, = 5KCl + K0103 +3H,;0

Cronsxko KOH nmorpeGyercsa ,qna B3aMMOLEHCTBHA €
0,8 m® xsopa (upn 7 °C u 98,64 xI1a)? CromsKO0 KHIOrpaM-
moB KC104 o6pazyerca upu srom?

53. Juoxcup Mapraua TepaeT IpH MPOKAJUBARNY KHC-
nopox, obpasys MnyO,. Karo#i obbem kKucioposs (apm
32 °C n 111,4 xIla) Brigennrcs us 0,5 xr MnO,?

54. CxonsKo KyOUUeCKUX METPOB BoAAmoro rasa (Hy +
+ CO), usmepennoro npu 127 °C n 81,04 xIla, Teopernye-
* CKHU MoOKeT OnITh monxydero u3 1 v yras, conepmaimgero 4%
OOCTOPOHBHX npuMeceii?
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§5. 1 r citaBa MarHud ¢ aJIOMHUHNEM BEIAEINI U3 CONA-
Ho# Kucnors 1,27 1 Bogopoza (upm 25 °C u 100 xIla). Bui-

“YHCTHTE OPONEHTHHI| COCTAB CIJIABA.

56. W3 3 T cmecu CaCO3; u MgCO; nonyueno 760 M COy
(mpu 20 °C u 99,7 xIla). BeluucanTe KOAUYECTBEHEOE COOT-
Homenne CaCOz u MgCO3.

2.3. OIIPEJEJEHUE UCTUHHOM POPMYJIbI
XVUMHYECKOI'O COENUHEHNS

110 NPOUEHTHOMY COJJEPKAHHIO-
9JIEMEHTOB U MOJIEKYJIIPHON MACCE

O6rruHO CoiepsKaHME 9IEMEHTOR B XUMHIECKOM COeM-
HEeHUH BRIDAXKAIOT B MACCOBHIX AoiAX (mpoieHTax). Ws ra-
KUX NaHHEIX MOXHO DACCUMTATH, KaK OTHOCHTCSH YHCJIA aTO-
MOB 2JI€MeHTOB ApYT K APYry B coefuHeHnax. Hanpumep,
BesBoanas IlaselieBas KUCJIoTa cojep:uT 2,24% Boxopo-
ra, 26,68% yraepona u 71,08% xuciopona. MoxEO npu-
HATH, 9To B 100 a.e.M.” cofepixuTea 2,24 a.e.M. BOXODOKA,
26,68 a.e.M. yraeposa u 71,08 a.e.Mm. Kucaopoga. J10 cO-

2,24 26,68

CTABUT -~~— aTOMOB BOJOPOAA, —-i’—z—

0
1008 ATOMOB Yriepoja ®

711:;8 aToMOB KHCA0pOAa. Ynesna aToMoB Boxopoaa, yriepo-

7ia ¥ KHCJI0POAa OTHOCATCA APYT K ADPYTY, KaK

2,24 . 26,68 . 71,08 __
1008 - 12 T 2,22:2,22:4,44 = 1:1:2.

CnepoBarTenbHo, npocmeviwas ¢Gopmyna MABENEBOR
xucaorsl HCO,, Hemunnaa @opmyna comepxur ducra
ATOMOB, KPATHBIE UX UKCIaM B Ipocteiineif Q)opmyne Ta-
Kum o0pasom, ncruinada hopmyna nJ;aBeneBon Rncno'rm MO~
ket 661 HCO,, HyCy04, HgC306 1 1. 1"

Ecnu coepuHenne DOCTPOEHO U3 MOJNEKYJ, TO 06!:1‘1110
MO3KHO HAATY cnocel oupere/leBua MOAEKYAAPHOU MACCHL
", CeOBATENIBHO, MOKHO YCTAHOBUTE MCTHHHYIO GOPMYIY
COeIUHEHU.

MosleKyAAPHYIO MAaccy rasa MOMKHO ONPeHeIUTh IO
ypasaenuwn0 Knaneiipona—Menpeneesa.

*'g.e.M. — ATOMHAN GAWHUNA MacCHl, Macea 1/, aroma 1°C.
*¥* [Tpu THTPOBAHHA WIABENEBOM KHCJIOTHI MOXKHO BUAETL, YTO OHA JBYX-
ocHoBHan. CnefosaTeNEH0, HCTHHEAA hopmysa masenesoit Kuceaorst HyCy0y.
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Tipnmep 1. OnpesennTe MOJEKYIApPHYIO Maccy GyTaHa, ecad H3-
BECTHO, uTO 2,5 JI aToro rasa, nameperusie npy 20 °C u 100 xIla, nme-
1ot mMaccey 5,96 r, '

Peweénue. Ilo ypasnenuio Knaneiipora—MeHzeneesa paccuuTsl-
BaeM MOJAPHYIO Macey: ’

M= 5:96-10°3.8,31. 293
105-2,5-103
MonerynsapHaa Macca BBIpaskaeTcsa TeM JKe HHCIA0M, YTO K MOJIAp-

Hajg Macca, HO UMeeT pa3sMEpPEeHHOCTS a.e.M., T. €. paBHA 58 a.e.M.

=5,8+107 kr* Moas™ = 58 r - mons ",

TIpyruM cnoco6oM MOJEKYAAPHYIO MACCY ONPeAeifioT
Ho UJIO0TEOCTH ra3a. Ma 3akoHa ABoragpo ciefyeT, 4TO Mac-
CHI ABYX PaBHEIX O0'HEMOE PA3HLIX I'as0B OTHOCATCA ADPYI K
APYTY, KaK UX MOJEKYJAApHEBIe MaccH (poBepbTe 970). O1-
HOIIEHHUE MACCHI OSHOTO rasa, HaXOLAINEroca B HEKOTOPOM
ofbeMe, K Macce APYroro rasa B TaKOM ke o6beme Ha3EIBa-
10T TJIOTHOCTBIO IePBOrO raza no sropomy. CilrefoBaTesbHO,
IJIOTHOCTE OZHOTIO rasa Ilo ApyroMy ecTh OTHOIIEHHE UX MO-
JEeKYJAAPHEIX Macc:

D = puys/ug,
TAe KA ¥ U — MOJIEKYJIAPHEIe Maccesl ra3os A u B. Orciona
ka = ugD.

1Ipu onpeneseHNN MOJICKYJIAPHON MACCHI |, HEKOTOPOTO

_rasa IO BOXOPOAY, KHCIOPOAY A BOSAYXY HOJL3YIOTCA Clie-
LYIOIGAMH COOTHOIEHNAMM:

Uy = 2,016 Dy, p, =32 Dy, g, = 29 Dyyspy
rae Dy, Dy 1 Dy — TIOTHOCTH MCCIEAYEMOTO ra3a 1o BO-
ZIOPORY, KACJIOPOAY U BO3AYXY COOTBETCTBEHHO.

Ilpumep 2. Coenutenne cogepxur 82,64% yrnepoza u 17,36%
Bozopoxna. IlnoraocTe ero mo Bogopony 28,8. Halith uctuHuyo dop-
MYy COeAUHEHU,

Perenne.
17,36 82 82,64 R k1o R.
1008 © 13 ~ 17-2:6,88=2,5:1=5:2.

IIpocreiimasn q)opmyna orpeuaer cocrasy C,H;. -Momexynsapuas
‘Macca coefiuHennA papHa 2,016 - 28,8 = 58. CaefopaTensHo, HCTHR-
Has GopMmyna orBevaer cocrany C H,p.

*29 - Momp! — CpeARAA MOJSPHANT MACCA BO3AYXA.
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~Sagaun- -

BT, He;co'ropoe coenuuenue cofepxut.90,3% KpeMHus
u 9 7% Bojopoaa, IlmeTHOCTD ero napa. no BOLOPORY COCTAB-

“JIseT 31 9. Haitnure HCTHHEYIO GOPMYyIy COCIUHERUA, ~

58. Coenunenne comepkuT 46,15% yraepoga, ocTann-
HOe — a30T. JlnoTHOCTS: 1O BO3AYXY panna 1,79, Hanmrre
uc'mgnyntbopmyny coennneﬂna. P

59. Coenunenne, COREPIKUT 11, 2% no,uopona n 88 8%
yriepona. HJIO'I:HOCTL o BO3AYXY 1 87,,Hamm're ucrnn-
Y10 Q)opmyny coemmenna. SRR
- 60, Coe,n;mxenne 6opa ¢, BOROPOZOM cogepmn-r 78 18%
6opa, ~OCTAIbHOE — Bonopoz: IlnoreoCT: 1O BOZIOPORY
13,71, Haﬁ,zm're €r'0 MCTHEHYIO d)opmy.ny

61. Coezunenne Gopa ¢ ¢propom cogepxur 84, 04% F.
Hno'rnoc'rr: oo Bosp;yxy 2, 34 Hamm're HCTUHHYIO cbop-
MyJay.

62. CoexuHenue Bonopo,n;a ¢ MEBIIIBEIKOM conepmm
3,85% H, IInoTrocTsh mo BOIZYXY 2,7.. Hannn're nc'rnnnyzo
cbopmyny._._ o

63. (IDTopmx Bo,z:opo,zxa conepxcn'r 95% F. l'Ipn HEKOTO-
poit TeMmepaType IIOTHOCTH €ro Imapa 10 BOZOPOAY paBHa
20. KaxoBa nctuuHaa popmyna dropuaa sogopona? Kaxos
6yeT cOCTAB MOJIEKYJIBI, €CIH IJIOTHOCTh HPH IOBHIMIEHAH
TemmepaTypu gocruraer 10?7
" 64. Coennuenue conepxur 53,3% yraepona, 15,7% Bo-
nopona u 31,1% "asora. ILIOTHOCTE €ro o Boa,nyxy 1,55,
Haiinure ncTuEEYI0 OpMyny.

65. Coepunenue cogepxut 40,3% 6opa, 7,5% Boxopona
u 52,2% azora. 2,31 sroro coegunenua npu 60°C u
101,3 xIla umeloT Maccy 6, 78 r. Razcona nc'rumiaﬂ d)opmy~
Jia coeguEEeRAAT - - e

66. Coenunenne cepsl ¢ PTOPOM COHEPIKHUT 62,8% S'u
37,2% F. Macca 118 M ga"soro coenunenud B dhopme ra-
3a, namepenroro upu 7 °C 98,64 xIla pasua 0,51 . Kako-
Ba ucruEHAA opMysa coefuHeHUA? |

67. IIpm coxuranuu HEKOTOPOTO coemmenus a30Ta ¢ BO-
KopoxoM nonyueso us @, 24 r emectsa 0,27 v H,0u 168 mn
agora (upr 0°C n 101 3 xlla). IlnoTHOCTS Napa asoTcoAep-
IKATIETO Bemec'rna no BOSJIYX‘Y 1 1 Ranona nc'mnnaa d)op~
myJsa pemecteal - o :
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2.4. CMECH T'A30B. HAPINAJILHLIE
- JABJIEHA . PASJIHTHBIE CHOCOBBI
'BBIPAJKEHM T COCTABA TA30BOM CMECH

Tassl gacro npeAcTaBIAOT OO0 CMECH HHAUBHAY AJIh-
HBIX TrasoofpasabIx BemiecTB. Tak, BO3AYX ABiAeTCH
CMECBIO a30Ta, KMCIOPO/a, aProHa, YIIEKUCIOTo Tasa U ApP.
To naBreHMe, KOTOPOE TPOU3BOAUT OZHA M3 COCTABHLIX UaC-
Teii ra3oBoil cMecH, HASHIBAIOT NAPYUANLOHBIM DaeneHuem
HaHHOH cocTaBHOH JactH. OGmee MaBaeHME CMeCH ra3os,
He BCTYMAIOWUX JPYT ¢ APYIOM B XHMHYEcKoe B3auMoneH-
CTBME, PABHO CyMMe NapHMANLHBIX JABJCHHI ee COoCTAB-
HLIX gYacTeii: )

p=pitpyt..+p,
rae p — obniee FaBJeHHE Fa30BOM CMECH, & Py, P2y vies Pp —
napruaibHble [aBICHRS COCTaBHLIX JacTel.

IIpumep 1. B cyxom Bosayxe cbgepmu-rca 78,09 06.% asora,
20,95 06.% xucmopopa, 0,932 06.% aprosra, 0,03 06.% yraekucioro
raza. PaccuuraiiTe napunanbHLie AABICHUA I'a30B, eClu o0Iee AaBie-
uue pasno 101,3 xkIla. '

Pemennue. Tlapnuanbable AaBJIEeHAA NPONOPIUOHANLHEI O0BEM-
BEIM mponenraM. IlapnransHoe faBreHze asora cocrasur 0,7809 x

% 101,38 = 70,1 rlla; napmuanasioe gaBienye Kucioposa — 0,2095 x'

% 101,3=21,2 xIla; aprona — 0,94 xlla; yraexuenoro raza — 30,4 Ha.

‘ CocTas rasopoit cMecu MOKeT OLITH BRIDAXKEH pasipd-
HO, & UMeHHO:

a) YHCIOM MOJIel MM MUJINMOoJel Beelt razonoif cmecH
uIy ee COCTaBHOﬁ qacfm, COZEPIKAIIAMCA B ¢AUHENNE 005~
eMa FasoBoii cMecH (31 %, 81 nuau s 1 Mn); .

6) B mponeHTaxX O oﬁ'bemy ~— YHCJIO IIPOLEHTOB IO 06be-
MY IIOKa3bIBAET YMCII0 00'bEMOB COCTABHOM YacTH, COAEPKa-
meecd B 100 o6peMax razosoii ¢cMecu;

B) B IIPOIleHTAaX II0 MaCCe — YUCIO UPOIEHTOR WO Macee

DOKA3bIBAET WHUCI0 AUHUI, MACCEI COCTABHOM qac'ru, comep-

wamjeeca 8 100 enHUNax MacCh Ta30B0# CMECH;
T) Maccoil cocTaBHOM WacTH, cofepsxameiics B eUANIE

o6pema rasosoit cmecn (8 1 M3, B 1 a1 mrm 1 mn).
Hpumep 2. Cuemansl opu 25 °C 5 1 merana, 10 a1 Bogoposa u 25 x

KHECI0poAa. Bripasute KOHIEHTPAUY COCTABHEIX YacTeil Ia3080it cMecH
B PASVIMYHLIX €AUHHAIIAX, IPUHAB ofee fapnenne cmecy 101,3 xlla.
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Pewenwe. 1. B Moaax Ba AUTD ¥ MEARUMOAAX BR '
aunrp. O6muit ofbeM rasosoll cMecH coctapaaeT 40 a. 1 1 rasosodk
cmech coepxaT 5:40 = 0,125 x merana. 1 Moxs rasa npu 25 °C sann-

maer o6vem 24,5 s; cnepoBaTenbHO, KOHOEHTpanus MeraHa Ccy s

B MOJIB/JI COCTABHUT

5

Ccn, 7= 107245 = 0,0051 Mon%/n= 5,1 mmoun/a.

KounenTpanma BoAopoAa Cy , BRHCIHOpOAA o o BHIUHCISAIOT AHA-
TOTHURO:

10 '
===, =10,2 H
Cn, 10.245 0,0102 mons/n.= 10,2 mmons/a

25 - :
Co, 10245 24,5 0,0255 1}10115/1[ 25,5 Mmounn/a.

5-100 _

2. Bnponeaurax no o65emMy. CMech cofep:xuT 20

= 62,5% O3,

=12,5% CH,; 10:100 _ 550/ 51, 2—5-'-;—0—0

40
3. B rpamMax Ha antp. Monspnsie macest CHy; Hy u 0y
cOOTBeTCTEEHHO paBHEI 16,04; 2,016 u 32 r/mMonk. 1 21 rasosoit cmecn

5 5 16,04-5 _ :
COAEPIKUT MeTasa — 0 " 40245 MOAL /N & m 0,0818 r/x.
‘.?‘.’9.!‘_6;];9 = 0,0206 r/n

Ananornyno 1 1 rasoBoii CMeCH COAepKHUT
, ACPIKET 40 -24,5

32-25 X
—o—=T. =(,816 O,.
He® 56.24,5 T/ 02
4. BuponenTax no Macce. O6max Macca rasosoil cmecH
m cocTaRAAeT

16,04-5 , 2,016-10 , 32.25
= -+ = L] ) 4 =
m= Moy, ¥ Tm, T Mo, T Tors YT aas ¢ 245

-=3,27+ 0,823 + 32,65 =.36,75 r.
'CJIE}!OB&TGJI‘LHO, B TIpOLIeHTaxX 110 Maccée cMech coZlepxnuT

3,27.100 _ o 0,823 - 100
36,75 8,91% CHg 36,75
32,65-100
36,75

= 2,24% Hy;
=88,95% 0,.

BecsMa BaXKHLIM B NIDAKTHKE ABJNAETCA CAyuail, Korja
TOT WK uroii Tas cobpan Hax sanuparonieil €ro KULKOCTHIO,
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HMeIotiTelt - Hannenue: Hapa; KOTOpHMv'BeJH;SJi np‘eneﬁpe%.
B atom eaydac HoNyIaeTcd CMeCh rasa m HAPOB 3antparotineil
swuaroctH. Crenyer HMeTh H BHAY  ro NapHuaAbHOE NEBIe-
Hue cobcTBeHHO rasa mpeAcTanisaeT £o6oli pasHocTs 06iero
ROBJICHIIA TaspBOil CMeCH M=HAPLIHANLHOIG KABICHUA Mapa
‘sanuparleit xugxocru. Tak, ecau raz:co6pan Hax BOALIH
-apu 27 °C-u 102 xIla, a gaBsaenne napa sogsr-upu 27 °C co-
cTapiser. 3, 6 xIla, To mapnpaibHoe JaBAeHHE Iasa PaBHO
102~ 3,6 = 98,4 xlla. droit BeIHYNHOR B nonbss;ro'rca opu
pacqe'rax ,zum npnseaenna rasa K Hopmammmm chmBnaM.

Sa,ualm -

68. CMemaHm 10 x COZ n 15 b ¢ CO Bmpasnre coCTaB ra-
30BO# CMECH B IPOIERTAX IO 06BeMy : :

-.69. Cmemransi 4 ¢ CHy 1w 24 1 O,. Bmpasm‘e cOCTaB raso-
‘BOI CMeCH. B IPOMEHTAX IO 06 BEMY. *: i

70..CMemIaHEL PR HOPMATEHEIX YCIOBHAX 56 JI CH4 u
112 10, Bmpaam*e cocras rasoBoii ¢Mecit B npou;ea'rax 1o
Macce. X =
. 71, Beiuucnute Dapiiuasbable namenna a30Ta 1 KNCJo-

po,r;a B BO3Ayxe, IPUHAB fasnenne so3nyxa 101,3 xIla (ros-
ayx comepxut 21% O, 1.78% N, mo obnmemy)..

.72, Beruucanre NPOLEHTHOE COfep:KaHue KUCIOPOAA M
asora. B. BOsnyxe mo Macce. Macca 1 Bosgyxa (0 °C,
101,38 xIla) cocrasaser 1,293 r.

73. B 3aKpEITOM COCY/le BMECTHMOCTEIO 5,8 1 HaxoauTea
npu 0 °C cmecs, cocroamadn us 2,2 r oxcuaa yriaeposa (IV),
4 r xucaopoga u 1,2 rMerana. Beruucaure: a) oburee gapse-
HUe rasoBoii cMecn; 0) napiuainHoe ZaBJIeHNe KaXKIOro U3
Tas0B; B) HIPOLUEHTHEIR cOCTAaB cMecH 1o o6neMy.

74. 150 ma Bogopoza coGpansl Hag Bofoi mpu 27 °C m
98,64 xIla. [lasnenue napa Boxel mpu 27 °C cocrasiaser
3,56 xIla. BeruncnuTe 0656M CyXOro rasa IpH HOPMATILHBIX
yc.nommx Boruucnnre Macey BozopoZa B MUATHIDAMMAX,

~B. Beraucenute ‘Maccy 70 MJI Kucjaopoza, cobpaHHOT®
Hajg soxoit mpu 7 °C 1 102,3 klla. [Tasnerue napa Boxu Dpi
TOi ke Temneparype pasHo 1 kIla.. - . .

’ 76. Kaxoii o6beM saiimyr 0, 121 xncnopozxa, ecan co-
Gpare ras Hag sogo opu 14-°C 1'102;4 xI1a? Masiennué na-
pa BoZLr Irpu Tol e TeMueparype tocranngerl,6-xa,’
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-77. Berauenure Macey 76 Ma.azora, cOGpaEHOro HaZ BO-

:p;on npu 29 °C 1104 xIla. [lasnesne napa BOREL npn oM JKe

Temneparype cocrasiader 4 klla. -
78. CronsK0 MoJleil cogepsxaT 06 beMH ra3oB, H3MepeH-

‘HHle IPH HOPMAJNBHBIX YCIOBHAX: a) 56 1 NH3, 6) 2, 8 n COZ,

8) 1,12 x Hy; r) 700 mx No?
79. Croxpxo Moeit conepxcarr. a)-16 x CH4 npm 27°Cn

50,66 xIla; 6) 1 M® HCl npu 7 °C m 10, 13 xIla; B) 240 mxCl,
opa —3 °C u 760 xIla; r) 1 n Hy mpn -23 °C n 5,06 xIla?

80. CxonsKo Monei xncnopo,na ¥ a30Ta COMEPIKHUTCA B
1 n Boaayxa npu 22 °C u 100 xIla?

81. CxonbKO MOJIeH KHCJIOpOJA M a30Ta COOEPSKUTCH B
ayauropun pasMmepom 6X8X5 M npu 22 °C u 100 xIla?

82. B GasuIoHe BMEeCTHMOCTEIO B0 JI comep:KUTCA eMecCh,
cocroamaa u3 4 mons CHy, 3 mois Hy u 0,5 moar CO. Bu-
yucnute: a) obuiee nanieHue cmec: razos (8 xIla); 6) mpo-
IeHTHEIH COCTaB ee H0 Macce; B) MPOIEHTHEL cocTas o obke-
My; T) HapOHAJIBLHOE KaBjeHHe KaXKJoro rasa (B nackauax).

83. B xamepy BMecTHMOCTBIO 1 w° saxmounnn 15 Mons N,
25 mMonn CO, 1 10 Mons O, Brraucaure: a) obniee gasenye
cMecHu rasos npu 27 °C; 6) mponeHTHEHIE COCTAB cMecH IO
Macce; B) IPOIEHTHEIA COCTaB cMeCu 1o oGbpemy; r) Hapnu-
anbHOE JABICHUE KAK/OTO U3 [a30B MPH 3afaHHOl ‘TemIIe-
parype.

84. B xaxoM ob6meMme Bozayxa (0 °C, 101,3 xIla) conep-
skutcsa 10 moneit kucnmopona?

85. B raxom obneme Bosnyxa (0 °C, 101,3 xIla) coxnep-
ssuresa 1 Mr aproua? Boanyx comepxur 0, 93% ‘aproHa Io
o0BeMy.

2.5. BBIYHCJIEHUSA HO YPABHEHHUSIM
XUMHUYECKHX PEARIJ;Im
YpaBHeHna peaxiuii xaparc’repnsym'r xnmmecxne mpe-

/BPAIIICHAA U € KAYeCTBEHHOM, U € rco.nmxec'mennou c'roporxm
Hanpumep, ypDaBHEHME ‘

3Cu0 + 2A1 = 3Cu + A1203

TIIOKA3LIBALT, q'ro ¢ KauecTBeHHOH c'roponm oxcuzm Me;m(II)
BOCCTAHABJINBAETCA alIOMHHHEM U 06pasyioTca MeAb U OK-
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CHJ ANTIOMAHUA, & ¢ KOJIEIECTEeHHOM CTOPOHEI OHO JKe FOKAL
3piBaeT, uTo 238,64 r (3 mons) oxcnza Mezu(Il) pearmpyror

¢ 53,96 r (2 moxp) amoMuBus, HpY 3TOM 06pasyerca 190,64 r -

.(3 Monp) Merannuueckoit mexu u 101,96 r (1 Moxs) axcuza,
amomuand. Eciu nsBecTHA Macca BB KOJIHYEETBO OXHOTO
M3 BCTYNMBIINX B PEAKIIAIO WK 06pa3oBaBUINXCA BEHeCTB,
MOJKHO, COCTABAB IIPONOPIMI0, HANTH MACCY HIIA KONHIECT-
BO Ji1060ro U3 BEIMECTB, BXOAAIINX B yPABHEHNE PeaKmAN. -

IHpumep 1. CKONIBKO rpaMMOB- MeTajanyecKolt Mean ofpasoBa~
JIOCh, €CJTH B PEAKOHIO C AMIOMUHMEM BCTYUMIIO 3 I okcuza mean (II)?

Pewennue.

238,64 r CuO o6pasyior 190,64 r megn
3 » CuO 2 X o» »
190,64-3
x=—=—"2— = =2 397 r Meau.
. 238,64 ’

Haoraa BCTynarbnme B peaKINI0 BEIECTBA IPETEPHeBal0T OZHO-
BpPEMEHHO HECKONLKO AapaiieNbHBIX XUMHUYECKHX Hnpeppameruit, B
© JTOM eNyYae CIelyeT COCTABHTL HECKOJABKO ypaBHeHuit peaxmuii.
IpuMepoM MOXKeT CIYKUTh XTOPAT KATMA, xo'ropmn npu HarpeBaguy
pasJaraeTca Io ABYM cXeMmam:

4K Cl03 = 8KClO,4 + KCl
2KClO; = 2KCl + 30, .

IIpumep 2. CKONBKO rpaMMOB IEepXJ0paTa ¥ XJOPHAA Kalus 06-
Pa30BANOCE, €CIIH IPH PASNOKEHER 20 I XI0paTa Kajidsd BEAENRIOCH
1,2 1 kECcIOpOAa, U3MEPEHHOr0 NP CTAHAAPTHLIX YCIOBHAX?

- Pemrenne. Kucnopoz Brifignaeres mo pearipun

2KC10z = 2KCl + 30,
(Mygqio, = 122;6 r/monn; My, = T4,6 r/moxs).

2-122,6 r KCIO, obpaayer 2 74,6  KCl i 3 - 24,5 1 0,
x » KClO; » y »EKCl» 1,2 20,

Macca XJIOpaTa Kanuda X, KapaCXOAOBaHHOI‘O o 3TOi peaKn;I/m, co-
GTaBJIHeT
x = g_...l_z_z’ﬁ_'_!‘_’_z. = 4’00 r.
3:-24,5
Macca xnopm[a “anma y, OﬁpaSOBaHHOPO o aTOH peamum, co-
C’raB.rme'x‘

2-74,6-1,2

Y= Toeay TN
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20— 4 = 16 r xs0paATA KaANA PAZROKANCCH HO PEAKIUN
4KCl0;3 = 3KCIO;4 +KCl

(MKC!O‘ =138,6 r/mo15).

4+122,6 v KCIO; o6pasyior 8 138,6 r KClO,u 74,6 r KCl

16 »KCl0; » 2z »KClO;» u » KCl
Macca 06pasoBaHEOr0 HepXIOpPaTa KaJHI COCTABIALT
2= -3-188,6-16 ° =13,57r,

4.122,6
a Maclca‘xnopnna Kanas — ' ’

2 74,6-16 _
u= ——-———4 195.6 2,44 r.

‘TaKI{M obpasom, npu pasaoxennu 20 r XJopaTa KaJus BeLIes -
socs 1,2 5t kucaopoaa (25 °C, 101,3 kIla), o6pasoranoccs 13,57 r nep-

" xyopara Kauma 14,88 r (2,44 + 2,44) xnopuaa KanKd.

'B HEKOTODHIX CIYYA#X MOJKHO IPOM3BOLUTD PACUETHI,
e cCoOCMmasnis ypasHeHle PeaKyuu.

Mpumep 3. Croipko rpammor Al,O3 MoxHO moayunTs us 100 r
AlCl; - 6H,0?
Pemenne. Ouernano, 1 Monsb okenza amomunud Al,O3 MosxxHO no-

nyunTs u3 2 Moas AlCl; ¢ 6H,0.

2 monp AlCl; * 6H,0 obpasyior 1 mons AlyOg,
2-.241,4 r AlCl;-6H0 » 102,0 r AlyO3

100 » AlCl3 ¢ 6H20 » X » A1203\
102100 _
m 21.1 T

3 100 r AlCly * 6H,0 mosxs0 noxyunts 21,1 r AlOs.

Bamgaun

86. Cxonsxo KOH Tpebyerca ,zma Hen'rpannaaunn 24,51
CepHO# KUCIOTHI?
" 87.K1rKOH npubasuau 11 HNOa Kaxoe BemecTso 1
B KAKOM KOJINYECTBE OCTAHETCH He HeHTPAIH30BAHEEIM?
~ 88. Cxonbko BaSO, Moxno noxyunts us 6,1 r BaCly x
x 2H0? Cronsxo HyS04 nas sToro norpebyerca?
89. Croxsro AgCl.moxao nonyuurs us 34 r AgNO;?
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- 90, K pac'rsopy, coepIKaLieMy 8,5 rn AgNO;, npunbasu-

au. 3, 9 r BaCly. Onpenenure Maccy AgNO;, ocrasimymoca B

pacTBope mocJie o6pasopannsa AgCl. :

" 9%. K pactBODY, cozepxamemy 12,6 ¢ HN03, Ao6anmm
pacTBOD, .comepxxamuii 7,2 NaOH. Raxoe Bemec'mo H
CKOJIBKO OCTaHeTCs B M30LITHRE?

92. 1 mn pacrsopa cogepsxur 0,014 ¢ KOH. Croanko
MHUATAIUTPOB TAKOrO PacTBOpa HOTpe6yéTcH Ans HedTpa-
musanuu 1,96 r HyS0,? CkoMBKO MHIMIHTPOB TOTO e
pacreopa morpeGyerca Aya 06pasoBaHusA cpeAHelt conn mpu
BzamMofeiictenu ¢ 1,96 r HyPO,?

93.K pacTBopy, cofiep:ramenmy 159 r Na,COj, nobasuinn
152 r HS04. Cxonnxo Hy,S0, ocraHercs B H3GHITKe?

94. Onpegenure mMaccy NaOH, roropas MokeT 3aMe-
muThs 700.r KOH,

" 95. Kakoii 06'beM xucnorm, coaepxcam;en 73rHCIB1n
pacrsopa, norpebyerca ana pzaumogeiictend ¢ 1 kr CaCO3?

96. s 200 M pacreopa HySO0,4 mocse go6asaenus BaCl,
nonyyeso 4,668 r BaSO,. CROJILKO H,S0, conepxcn'rca B
1 mx pacTBOpA? ~

97. Onpenenure maccy AgNO;, cnocoﬁnyzo IpPopearnpo-
BaTh ¢ 27,03 r FeClg - 6H20 Crousko AgCl o6pasyeres npu
sToM?

98. CronbKO Ba(OH)2 . 8H20 ciaenyer ,u,oGanrb K pac-
TBODY, cofep:xamemy 5,31 r Ba(HCOj3),, a1 o6pazoBanus
cpenueii cosin?

99. Kaxoit Macce oKCHIa Keresa. (III) COOTBeTCTByeT
" 1 xrxenesnoro Kynopoca FeSOy + TH,0? -

100. Crosizko Mn3O4 MoxHO noryuuts u3 10 kxr MnO,?
CKONBKO KUCIOPOAA BBIACAUTCA NPU DTOM?

101. Onpeneaute Maccy Al, KoTopyio MOKEO DONXYIUTE
u3 1 T xaonuna Al,03 - 2Si0; - 2H,0.

102. 1 1 pacTBOpa IPHrOTOBMIHN, PACTEOPUE B HeM 111 r
Aly(SO,) - 18H,0. CKONBKO MHULIAIUTPOB pac'rBopa n0'rpe-
6yerca gnsa monydenns 0,85 r Al,05? !

-103. Croabxo NaCl cieayer pacreopurs s 100 r BOABL

AN TOTO, YTOOBL KaKEBIH TpaMM no.nytrennoro pacTBOpa co--

Zepxan 0 1 r NaCl?
40

+ 104. B xakxoi Macce BogEI cényer pacTeopurs 8,5 +KI,
qmoﬁm KasK Bl . rpaMM nony‘iennorb pac'rsopa conepman
0,05 r noxua-uoHOB?

105. Cxoapro MgSO, - 7H20 CJeAyeT DacTBODHTL B
300 r BoARI, UTOGHL KAXKABIA rpaMM nonyquHoro pac'rBopa
copep:xan 0,25 r 6esBofHOIM conn? :

106. Kaxosa Macca BOABI, B KOTOPO# cienyer pacTso-
putb 500 r KAI(SOy); * 12H,0, uTofsr u3 Kak/0ro rpaMMa
pacTeopa MO:KHO GBLIO HONYYHUTH 0,017 Al,04?

107. BrruncnuTre OpONEHTHOE COAEPIKAHUE XJIODA B Be-
mectse, 0,496 r koroporo o6pasosanu 1,284 r AgCl,

108. IIpn amanuse HEKOTOPOroO CIJIaBa, conepmamero
cepebpo, monydena macca AgCl, B TOUHOCTH paBHAA Macce
cnjiaBa, B3ATOTO AJsI aHANN3a. Beiuucanre npon;en'rnoe co-
Iep-kaHUe cepebpa B ciiase.

109. Ona o6pasoBarna AgCl ssaumozeiicrsuem KCl ¢
AgNO; TpeGyerca KCl ra 10 r mensmie; deM AgNOj;. Ber-
yncaute maccy AgNO;.

110. ITocne pob6asnenns BaCl, B pacTeop, cogepkamuii
1r cmecu K,S0, m Na,S0,, o6pasoBaiocsk 1,491 r BaS0O,.
B xaxomM coorHomennu cmemansl Ky;SO, 1 NapS0,4?

111. B xaKoM COOTHOIIEHUH HO/KHEL 6EITH AlCl; mw KCl,
uro6sr 13 0,5 r cMecH MOXXHO GB1I0 OYyynuTs 1,45 r AgCl?

112. Cxonero Aly(SO4); + 18H,0 caenyer noGaBuTH K
100 r AlCl; < 6H,0 pia monyueHUuA CMecH, KaKABIH rpaMM
koropoi o6pasyer 0,2 r Al,03?

'2.6. BBAUMO/JIEACTBHE I'A30B

Ha ocHoBe 3axkona ABorazpo xoadbduIHeHTEL B ypaBHe-
HEHT peakiuu MeXIy razco0pasHpIMu BeILleCTBAMHU YKa3hI-
BAIOT HEe TOJABKO na COOTHOIIIGHHG Memny YHUCJIOM pearu-
PYIOIIUX U MOJNY4aioImuxcd Mojell, HO n Ha 00be MHEI €
COOTHOWEHHUA HCXOAHHX H KOHEYHH X ra-
3006pa3HHNX NPOAYKTOB. YpaBHeHHe

o 2C0 + 0, = 2CO,
MOKHO YHTATh TaK: W3 2 JAUTpoB okcuza yriaepopa(ll) u
1 rETpa KHCIOpOAA HOJNyHaeTCa 2 JHTPA -OKCHAA yr.nepo-
za(IV), unn Ha cxmragme 1 M° CO 'rpe6ye'rca 0, 5 m® Oy, n
mpu 9ToM obpasyerca 1 M CO,. '

41



ITpumep 1. Kaxoii obvem HyS mosrno exxens 8:800 1 noagyxa? On--

pejenure 06LeM orcuzna ceprl (1V), KOTOPEI AI0YHUTCA TPY STOM,
Pewenne. B 800 1 sosgyxa cogep:xurea 800 +0,21 = 168 mkucmo-
pona. M3 ypaBHenusa peaxiuy

2st + 30,3-= 2H20 + 2802
BUJHO, YTO AN CXHATaHAA ABYX 06bemon HyS Tpebyerca 'fpn TaguX

e 06'5eMA KHMCIOPO/a; CIeTOBATEIbHO, 0bbem H,yS cocTaniger "’/3 or
of’beMa N3PACXOZOBAHHOIO KUCIOPAZA, T. €.

168:2 ~ 1124

3

M3 Toro »xe ypaBHeHNA BUAHO, 4TO:00LeM IonyuenHoro.80;panen
ofweny coxxennoro HyS, 1. e. 112 . .

YpaBHeHne Peaxnmuu MeXXAy rasaMi faeT BOSMOKHOCTD
CYAUTH-0 TOM, COMPOBOMX/AAETCA AN JaHEEIA Ipolecc uaMe-
meHvem o6sema. J{aa saToro ClIeAyeT CPaBHATH JUCIIO Moueit
MCXOJHEIX ¥ NOJYy4YeHHEIX BEIleCTs, UpUHEMAS IPE BTOM BO
BHHMAaHHE JIMIE Te BelllecTBA, KOTOPHE TIPH AaHHEIX YCJIO-
BHAX OCTAIOTCH B COCTOAHUU Iasa MM Iapa.

- Ora pasHMIA OG'bEMOB HCXOAHBIX U IIOJYYEHHEIX Be-
1IeCTB TOBBOJIAET MHOTAA AEJATH BHIBOAH O KOJMIECTBEH-
HOM COZEPKAHNHU OFHON U3 COCTABHLIX UaCTEH Ira3eBoii cMe-
cu. Haopumep, npu oGpasosanny razooGpasHoil Boxasl Ha
30 M1 Bogopoja pacxoayerca 15 mu xmenopona. Iaper Bo-
Ibl, KOHAEHCHUDPYSACh, NPUCOSAUHSAIOTCA K 3amupalomiei
JHUAKOCTH, H YyMeHpIOIeHNe 06'beMa COCTaBJIAeT, TAKEM 06-
pasoM, 45 ma. QueBHIEQ, €CAH U3BEETHO, UTO B PEIYJIALTATE
PeaxkHyu MeXXZY BOZODOAOM M KHCJAOPOAOM YMeHLOIeHHe
o6sema cocraBuio 45 M, TO 2/3 ‘aToro of'beMa IPUXOZUTCA
Ha JOJIIO BOJIOPOZA, A 1/3 — Ha KO0 KHACJIOpOJA.

IIpu cxxuranum AByx o6wemos CO moxydaeTcs ABA Ta-
Kux xe o6bema COy; Ipm.2TOM YMeHbIIEHHE O6HEMA B IPO-
Iecce Peaxuuu paBHAETCA -06beMY N3PaCXOLKOBAHHOTD KHOC-
nopoaa. CirenoBaTenbHO, €ClE npu coxuranuu CO yMeHBIIE-
- Hue obmema cocraBmno 5 Mi, TO, OUEBUAHO, B PEAKIHIO
Beryorno 10 mu-CO.

Ilpamep 2. Kakoil 06'beM aneTnieHa TEOPETHILCKY MOXKHO CIKEYD
5'1'M® Boapyxa? Karoit 06em COy mosiyunrca mpm aron? Brramcamre
- yMeHbUleHAe 06BEMA ¢ YUSTOM, YTO NAD KOH/CHCUPYETCS B BOAY.
L]
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- Pesuenne. 1 M® Boaayxa comepexmt 0,21 ° kuenopoaa. Ua ypas
HEHUST PeARIAT ) : -
2C;Hg+ 50, = 4C0Oy 4+ 2H,Q
BUAHO, uTo 06eM CyH, cocrapaser 2/5‘ oT TeopeTrueckn HeoGXoRNMOro ‘

2105 2 _ 84 3, w uro oFzem CO, B ABa pada

oﬁfx;ema KUCIAOpOAa, T. €.
GoTbe 06'beMa BONIEANIEro B PEAKIMIO areTwexa, T. &, 84 - 2 = 168 1.

Vpasrenue noxasotBaer, yro B3 7 06'-eMOB rason 4nonyqae'rca
4 06bena, T. e. IPOUCXOXUT yMeHbIIeH e Ha 3 06bema. O6bem mapac-
XOJOBAHHEIX ra3os 210 + 84 = 294 7, CNEeJIOBATENLHO,, 3/7 OT HEro Co-
craBaser 126 .

Banaun

113. Kaxoii 06'5eM KHCIOPOAA HoTpebyeTca AJjid HONHO-
ro cropamusa 1 M° CIeRVIOIMX Tas3oB: a) OKCHAA YIJIepo-
Za(ll); 6) MeTara; B) oTHIeHA; I') alleTHJIeHa? Brrancaure B
KaXI0M OTAEeIbHOM Clydae 00'beM mONYyIECHHOTO OKCHAA YT~
aepofa(IV). .

114. BerancanTte o0sem mlcnopona, HeoOXOSEMEIH JJIA
coxuramg 700 r H,S. Kaxoi obvem SOZ TOAyUUTCA IPH
grom? .

115. Kaxoit OG'LEM Bozayxa (21% O;) mecOxozmm XA
cxxuranus 42 1 Bogopoga?

116. Crosbro nuTpoB okcuja yriaepoza(Il) moxxHO
csxeus B 1 M° Bosgyxa?

117", Cmecsh, cocroamad us 16 mux CH,, 8 ma H,, 44 mur
0, m 32 ma N, Bsopsaga. OnpezienuTe 06minii o6beM raso-
BO# CMECH M €€ NPONEeHTHEIH cOCTaB IOoCJe B3pLIBa, CINTAA,

YTO raskl NPUBEAEHE! K NEPBOHAYANLHOH TeMmepaType, a
mapsl BOAH! KOHAEHCHPOBAJINCH B dKHIKOCTH, 06beMOM. KO-
TOPOH NPAKTHIECKHA MOXCHO IIpeHeOpeYb.

118", Tano 40 Mz cMecn, copepaxaiteit 10% H,, 10% O,
OCTAJIbHOE — Nz.g Kaxos 06eM razoBoii eMecn mociie B3peiBa?
BLIMHACIATe DPONEHTHELA COCTAB IOy IMBIIEHCS CMECH.

* B aagauax 117—122 noppaiyMmeBaercs MNPOMEHTHHIA COCTAB IO*
obwemy, Ipu pemennu 3agay 117—122 cunrars, uro mapsl H;0 xoupen--
CAPYIOTCA M MPHCOSAMHAIOTCS K Jamdpanmei :UAKOCTH, 4 peakIHOoHHAA
C€MeCH NIOC/Ie MPOBCACHAS PEARMMK OXAAKAAETCH JO NePBOHAYAThHOMH TEM-
nepaTypsl. )
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-119", BoIuncanuTe MACCOBYIO AOMIO BOXOPOAA BCMECH ero

€ KHCJAOPOAOM, ECMl H3BECTHO; 4TO 40 M eMecH Tiocsre CXKH--

TaHUA BOLOPOJa 3aHAIH 00beM, paBHEIE 31 M.

120", Baruncanre MAaCCOBYIO IOJI0 MeTaHa B CMeCH ero ¢
KHCIOPOZAOM, €CIIM N3BecTHO, uT0 36 MJI ra30Boii cMecH moc-
Jie CrOPaHHA MeTaHA COKPATHJ/INCH B o6beMe Ha 1,8 MJIL.

121", BriuncanTe MaccoByI0. LOIIO BOAOPOZA ¥ METAHA B
CMeCH HX ¢ KUCJIOPOLOM, €CAN M3BECTHO, ¥To 40 M rasoBoit
CMeCH IIOCJIe CHKHIaHusA BOJOopoja H MeTaHa 3aHanu obneM,
PaBHBIR 31 M, M3 KOTOPHIX 3 M npnxo,zmnocb Ha [OJIIO0 OK-
cuaa yraepoza(Iv).

122", K cMecu rasos, cocroameii us 10 ma H, u 15Mn
CH,, nobapnern n3bGhITOK BO3AYyXAa, OCTE Yero cMech GhLIa
Bsopsaga. Ha ckonsko MUJUIHTATPOB yMeERmUICA 00beM
rasosoii cmecu? L

123. Raxon .00BeM . zaiimer Rncnopog nocie pasioixe-
Hua 400 M 030HMPOBAHHOTO | KHCIOPOJA, cofiepaxalera
28% osoma?

124. CKOMNBKO AMTPOB OBOHMPOBAHHOIO KICJOPOXA
MOMHO IOJNYYUTb M3 42 J1 KHCIOPORa TPHM NPOXOXKACHUN
€ro uepes 030HATOP, CUNTAH, UTO TOJILKO 8% KHCIOPOAA Ne-
peiiger 8 030H?

125. Yz 200 MJI 030EMPOBAHHOTO BO3LYXa IIOCIe Paso-
JKeHHA COoAeP Kalerocs B HeM 030HA obpasosanoes 216 mu
rasa. BeruuciuTe nponenTHOE cop;epxcanne 030Ha B O30HH-
DOBaHHOM BO3ZYXe.

128. Cmemansr 400 ma NHj, namepeimme opu 7°C u
80 xIfa, n 250mn HCI, H3MePeHHEIE ‘mpu 17°C =
121,5 xIla. Kaxoii ras u 8 kakom o6beme (0 °C, 101,3 xIla)
ocTaHeTcs B M3GHITKE? Cxom.xco rpaMMOB "NH,C] o6pasyeT-
cdA Ipu aTOoM?

2.7 YHCJI0 ABOTAIPO. BLI‘II/ICJIEHﬁE MACCBI
OTJAEJIBHBIX ATOMOB 51 MOJIEKYJI

Yucno Anoranpo Aae'r Bosmomnoc'rb quucnnm maccy
ONHOK MOJIEKYJIBI MM aTOMA, & TAKIKE YHCJIO0 MOJIEKYJI B OLI-
pe}xeneHHou Macce BellecTBa.

Ipumep 1. Bolumciaure B rpaMMax Maccy MOJEKYJIBI naq)'rannna
CioHg.
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. Pemenue. MonexyngpHan Macea HadTaINHEA, 128 aromumIX enu-
HET; MAECH: Macca 1 Mom» na(bwanuaaizs ¥, MAcCa MONEKYNRL

u 2,53 kila? :
. Pemuenue. OGnem.rasa npmw nopmanmmx ycnosnax co«ﬁ'ranm«

k "1, 878 . 2 53 i ISR SO ‘
S m ‘00273 MJ:, .

taal

YHUCIo MOJIEKYJI B BTOM oﬁ'beme raaa paBHO

St 0,0273-6,02:108 _ o o 1017
22400,

Yncro ABOI‘a,Z[pO I03BOJIAET YCTAHOBUTE COOTHOIIEHUE
MeXKIy DOMLHOH e;[mmuen MaceH — I‘paMMOM n arommof
eaUHUIeH MacCH. SIS oL

Macca MOMS MIOTOMA yrnepona 12C cocTaBifer 12 1 u
conepuur 6,02 : 1023 aTOMOB; Macca OmHOro a'roma ymepo-'

12
602 1023

1431 Maccm, COCTABHT

Ia pamia

T,a Macca / 12 ero 7. €. ATOMHOI emmn—-

R

12 -1 __ -71,66-107r.
6,02-10%%.12 6,02 102 .
‘Sagauu \

127. BeruncauTte B rpaMMax Maccy mMosexyinst CO,.

128. CronbKo MONEKYJ cofepsxuTea B 1 Mur siroGoro rasa,
M3MEpeHHOro npi& mopMansEEX yeaosuax (0 °C, 101,3 klla)?

129. BrryucauTte UHCI0 MOJTEKYJI B 1 M raga opu pagpe-
aerun 13,3 - 1072 I1a u Temmepatype 0 °C.

130. BripasuTe B rpamMax: a) Maccy 1 - 1022 ATOMHBIX
eIHHHNI, MAacchl;: 6)  Maecy ‘9IeKTPOHA; COCTABJIAIIYIO
0,00055 aroMHO! e HHUITEL MACCHL. ‘

_ 131. Macca 1 n rasa (0 °C, 101,3 xIla) cocrasiser
lf 25 r; BRIUMCHNTE! a) Monapnyxo Maccy raaa, 6) maccy Mo-
JIEKYJIEL Iasa. :

132. ConmocTaBbTe YHCIO MOJIeKYJI, co,z:epxcameeca Blr
H,80y;. ¢ uncIoM MOJEKYJE, comep:xamumcst B 1 r HNO;.
B KaKoM CJyuae ¥ BO CKOJBKO Pas YMCI0 MOJIEKY Gonsime?
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133. Macca o-wacrunst cocrasager 4,002 aToMEHX efa-
Hulbl Maccsl. Bo CKOMBKO Pas O-YACTHIA TAXKEJIee DHEKTPOHA
(cM. 3apaqy 130)?

134. B xaxoii Macce a30Ta COZEPKATCA 1024 MOJIEKYN?

135. B xaxom oGseme xuopa (0 °C, 101 3 kIla) coxep-
skures 1020 monexyn?

" 136. CxoxnpKo JeT moTpebyerca Ajad TOro, uTo6s: mepe-
CUHTATH YUCJO MOJEKYJI, KOTOPOE cofep:KuTca B 1 r BOXEI,
€CJIM OTCUHUTHIBATH IO OLHOM MOJIEKYJe B cezcyrmy? (Cun-
TaTh TOX paBHEIM 365 amam.)

137. CroanKo Jier morpebyercs miis TOro, tn*oﬁm u3 3a-
nonHeHHon rexuneM (0 °C, 101,3 xIla) aMOyasl BMeCTHMO-
ctito 1 MM sBarkyuposars Beck ras co ckopoctsio 10° aTo-
MOB B CeKYHEY? '

138. Raxoe YHCII0 MOJEK Y cop;epxca'r 0,01 MOJIB KUCJIO-
poxaa, 1/, MOJIE ATOMOB KuCIOpOAa B 1/,5 9KBUBAIEHTA KHC-
nopoza? :

139. Cxronpro Monexyn KICIOPOZA H CKOTBKO MOJIEKYJ
aproHa coZep:KHT 1 Ma BO3AyxXa IPH HOPMAJILHLIX YCIOBH-
ax? Boaayx comep:xut 0,93% aprona no oomemy.

.140. 100 1 Bosayxa coxepsxat 0,0006 mxn xcemona. B ka-

KOM 00beMe BO3AYXa NpPH HOPMAJNLHEIX YCIOBUSX COJEp-
surea 1010 atomos Keerona?

141. Cogepaxcanue pajoHa B BO3AYXe OIEHNBACTCA BeJIH-~
uuno# 6 - 107%% mo o6pemy. B KaxoM npuéiuauTennHO
o6reme Bosayxa (0 °C, 101,3 xlla) conepsxuTca omun aroM
pagoua?

3. CITIOCOBbI BBIPAKEHUS
‘CONEP;KXAHUA BEHIECTB B PACTBOPAX

- 3.1 MACCOBAH JOJIs (B HPOITEHTAX)
PACTBOPEHHOI'O BEIMECTBA

Maccoeasn dons ecmv OmMHOULEHUE MACCHL PACIMEO-
Pennozo0 sewecmen K macce 6cezo pacmeopa. Maccoean
dons moucem Gvimd Guipaicenda & donsax om eJuruybL
unu 6 npoyenmax. < ‘

Tax, 12%-ms1it pacteop KOH cozepxur 12 egumnm,
macchl KOH B 100 efuEHOAX Maccsl pacTBOpa, a AJIS €ro
IpUroToBJieHHA ciaexyer B3ATh 12 exmuunm maccst KOH n
88 eguuun, Maccyl PACTBOPHTENS.

IIpumep 1. B 450 r Bognl pac'mopuﬁn 50 r CuS0O, * 5H,0. Brrunc-

. IATe IIPONEHTHOE CofePIKaBNEe KPHCTANIOIUAPATA 6e3BOAHOI connm.

Pemenne. O61an Macca pactsopa cocrasaseT 500 r. IlponerTHoE
cofiepIKanHe KPAUCTAJJIIOMrIAPaTa HAX0AUM B3 HPONOPIHH:

500 r pacrsopa - = 100%
: 50-100

50 » pacTBOpPEHHOrO BEI]eCTEA — X ¢ X = 500 10%.

IlponenTtHoe copepixanie Geapoguoit conu CuSO4 cocrasrT
ﬂﬁ{%ﬁl@g =6,39%,

rae 31,96 — uncno rpammos CuSOy, orBevatomee 50 r CuSOy + 5H,0.

IIpedenvryio pacmeopumocms BEIECTBA BLIPAKAIOT
9HCJIOM TDaMMOB BémiecTsa, KoTopoe pacrsopsaerca s 100 r
s *
BOZBI OIPM AanHOM TeMmeparype .
OueBHAHO, ecnM mpefenbHAas pacrsopumocts KCl npu
0 °C cocrapnser 27,6 r, TO HACHINEHHH! NpH yKasaHHOMH

. TeMIEepaType PACTBOD COAECPIKUT

27,6-100 _ 51 aos
100+ 27,6 21,6% KCL

Ecnu napecTHo, uTO HachImeHHbIH npnu 40 °C pacTBOp
KCl copepsur 28,57% pacTBODEeHHOI CONM, TO IPeAeJbHAA
PACTBOPHMOCTD BRIYKHCHIAETCH U3 OPONOPIUK:

* JIypse 0. 10. CnpaBounux no aHanuTHyeckol xumun. — M.: Xu-
Mus, 1989. -
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28 57.r.comu pacteopensr s 71,48 1. Bo,u;m
RERYS. RN SIS S A VLS rﬂ‘) IQO PR ST 2E
28,57 -100 BRI

B =40 rconn. s

KT

Hpnmep 2 quomxo rpaMMOB co,rm xa, BOARI cogepmmca p800T
12% -noro pacTeopa NaNOa? o .
Pemenne. Macca pac'rnopez-moﬁ co.rm co¢raBaaer 12% oT maccsl

pac'mopa, T. €.

‘ U
S —-C‘—lo-‘-)-olg*QGrNaNO;;,

a Macca pac'rnopmena cocrasnser 88% OT M8CCHI PacTBOpa, T €.

800 88
= 7 .
100 " 704 .r,’,’ oRE!
‘H'pmyxep 3. Cxonsko rphm‘honé“% -Horo pacTeopa MgSO, MoxHO
npurorosuTs 43 100 r MgSO, * TH,0?
Pemrenue. B 100 r MgS0O, + TH;0 comepaxuTes -

.100-120,4

246,5 ='48,84r

'ﬁesno;moﬁ CONH. Cornacno YCJOBHIO 3ajlauH, Macca ﬁeanop.ﬂon coan
cocrasniaeT 3% Maccsl pacrBopa. OTcozna
3% Macchl pacTBOpa cocTaBaaioT 48,84 r
100% » » » x »

x= —————43’8%:100 ~1628 1.

IIpumep. 4, Cxonhxo rpaMMoB 5% HOTO PACTBOPA MOXHO IPUro-
TOBHUTH K3 KOH ) 100 r BoanI? :

Pewrenue. Cornacao YCJIOBHIO 3a,natm, 100 r BOAH COCTABIAIOT
95% Macchl BCero pacTeopa. OTciofa Macca paCTBOpa PaBHA

100-100

=105,2r.
95 105,2r

Mpumep - 5. Cronbko rpaMMos HCl cnenyer pacTsopurh B 250 r
BOZAR! Ania monyuennd 10% -Horo pactsopa HCI? :
Pemenne. 250 r Boan! cocrasagior 90% macch pac'rnopa Macca
HCI cocraspsaer- 10% Maccp pacrnopa, i 4
reTerans o7 200 210, 10 T . N
e =277
50 | 1, v

48

cui pacTBOpa: Orciona MaccH p&crnbpwrena panna DR

... Tipumep ‘6. B kaxom :xonmeaméurpammoiiéo.&s& €JeAyEeT-PacTBO-
puTE 100 r. MgSO; *+ TH,0 ixnn'nonyqeam.pacwsqpa. CQAEPIEATIATO
5% 6easoguoil conn? Gii o TARL

Pewenue. 100 1t MgSO,, 72:{30""cogep}!€n'r 48,84 r MgS0Q4
51,16 r sozsl: Cornacro yenosuso, 48,84 r conu COCTABJIAIOT 5% mac-

0

y ‘M=928r. :

TS SA

CienoBaTennLHO, OCTAGTCA p;oﬁanmb 928 51,2 = 87 6 8 r Bom.x.
Mo:xHo HaiiTH cHauana" o&my:o Maccy pacrsopa, xo'ropa:: coc-
TaBUT

L ~~4_8_%_1_QQ 9768!‘-

a 3aTeM MACCY PACTBOPHTENS:
976,8 ~ 100 = 876,8 r BogsL.
3agaun

142, CKONLKO, rPAMMOB - DACTBODEHHOTO BemiecTBa M
CKOJBKO TDAaMMOB BOAHI cofepxkuTrcsa: a) B 250 r 8% -noro

pacteopa K,C03; 6) B 400 12%-moro pactsopa. HpS0,;

B) B 750 r 15% -Horo pactsopa HCL; r) B 2,5 kr 20% -Horo
pactsopa KOH; 1) 8 120 r 6% -Boro pacrsopa NH3?

143. Boluucaure MacCOBYIO JONIO PaCTBOPEHHHIX Be-
ImecTB B pacTBopax, cogepskamux: a) 60 r AgNO; B 750 r
Bozer; 6) 15 NaCl B 450 r Bogsl; B) 76+ K;CO3 B 300 r
BOJIHL.

144. IIpu 40 °C npenensrasa pactsopamocts KClO; pas-
Ha 14 r. BeuucianTe MaccoByio 1103110 KCIO3'3 pacTBOpe,
HACHIMIEHHOM IIDH 3TOi TeMIepaType. . . B

145. IIpn 0°C npefieiHAA pac'rBopumoc'rb AgNO3 co-
crasnser 122 r. Boruucianrte Maccpnym nomo AgNO; B pac-
TBOpe, HachimennoM npu 0 °C.

146. Hacsimiennsiii npn 50 °C pacTsop K.Cr,07 conep-
xur 27% pac'rBopeHHon COJIH. quncam're npep;em:nylo
pacTBOPHMOCTL. -

147. Hacarmennssit npu 0 °C pacrsop KHCO3 CONEepKHAT
15,5% cosm B pacTBOpE., mancma're HpeAieIbEYI0 PacTBo-
PAMOCTB.
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148. BrorumcamTe  MAcCOBYIO HOMI0 PACTBOPEHHHX Be-
f1{ecTB ZId PACTBOPOB, Cogepsxamux: a) 1 moas NH; B 3 Mo-

BAX BOJIBL; 0) /20 MOoaA KMnO4 B 200 T BOJEL; B) 50 r HZSO4 ’

B 50 MONAX BOJEI. .
149. BrryucinTe MaccoByIo A0ONI0 6e3BOLHBIX co.uen A

PacTBOPOB CIEAYIOIHAX KPHCTAIUIOTHADPATOB: a) 100r

FeSO, + 7TH,0 B 900 r sogss; 6) 14,3 r Na,CO; 10H20
B 120 r Boxsl; B) 61 r BaCl, - 2H,0 B 239 r BoAEL. ’

150. Croasxo rpammos KCl caexyer pacrsopurs B 100 r
BOABI U1 IOIydeHEA 5% -HOro pacTsopa?

151. CICOJILICO rpammoB NaySO, ciegyer pac'rnopu'rh
'8 400 1 BoAs! AN noxyuenns 8% -Horo pacrsopa?

152.: Kakyio pomro mona NaCN .caefyer pacTBOpHTH
'8 100 T BOABI AL ONYYEHHAS 5% -moro pacropa?

153. B KaxoM KOIHYecTBe BOJALI CHefyeT PaCTBOPUTH
40 r KBr ana nonyuerusa 4% -Horo pactsopa?

154. B XaKoM KOJHNYEeCTBEe MOJieif BOALI ClIeAyeT PacTBo-
purs 50 r H,S0, mina nonywesus 10% -moro pacrsopa?

155. B KakoM KOJN4YeCTBe BOAEHL CAeAyeT PACTEBOPHTDH
5,7 r GopHOH KuCIOTH IJA moaydeama 3%-Horo pac-
TBOpa? L
156. Croubxo rpammoB NaySO, - 10H,0 crnegyer pac-
rBOpuTE B 250 I BOABI A NONYIEHUA PACTBOPA, COREPKA-
miero 5% 6GesBoxguoit comu?

157. Raxym yacTb Mons NaoHPO, - 2H,0 cxenyer pac-

TBOpI/ITB B 1 xr BO}IBI KA nonyqemm PacTBOpa, COAEPMKA-

miero 4% GeasoHOH COML. -

158. Ompexenute Maccy BOABI, HEOOXORUMYIO AJIA pac-
reoperna 100 r NayCOj; * 10H,0, uro6h1 HONTyIRTE PacTBOp,
coptepsxamuit 10% Gessoguoi conu?

159. Croabxro moxeii MnSOy - 5H,0 cnenyer npubaBuTh
100 MoaamM BOAEL JJiA HOJNYUEHNA PACTBODA, co,zxepmam.e-
ro 20% 6e3BoxHOli comu? )

160. BrranesanTe MaccoOBYIO Koo 0€3BOHOI coM B pac-
TBOpE, noxydengoM pacteopenuem 0,01 moms Aly(SOg)z.X
%X 18H,0 B 1 MOn® BOAEL. -
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161. Cxonsxo rpammos KCl crenyer noGasurts ¥ 450 r
8% -moro pacrsopa Toil JXe coan Ausa nonydenua 12% -soro
pacTBOpa? .

 162. CKONBEKO KHJIOTPAMMOB BOABI CIEAYET NOGABATD K
1 xr 40% -moro pacrsopa H,S0, mna nonyuenus 25% -Horo
pacTBopa? _

163. Cxonpko Moneit Bogul cieayeT poGasuth K 1,6 Kr
25% -noro pacreopa NaOH ana nonyuenusa 16% -Horo pac-
TBOpa? '

- 164. Cvmemannr 300 r 40%-soro pacreopa H,SO,. 1
700 r 10% -HOro pacrsopa TOH e KUCJIOTHI. BrIumcanTe
maceoByio oo HoSO, B mosydeHHOM pacTBope.

165. Croupko rpammos 32% -Horo pacteopa HNO; cie-
nyeT gobasuts K 600 r 80% -HOT0 PacTBopa Toi e KNCIOTH
s noayueansa 64% -Horo pactBopa?

166. Y1z 750 xr 48% -Horo pacreopa H,SO, BRimapnin
300 xr sopst. Onpegenure maccopyro. poaio H,S04 B moiy-
YeHHOM PacTEODE.

167. CxonapK0 KMIJIOTPAMMOB BOJABLI CAEAYET anapn'rb
u3 1 1.60% -Hoii cepHOIT KUCAOTHL AuA noaydenus 96% -noit
KHCHOTHI? )

168. KaxoBo cOOTHONIEHHE MEXAY UACIOM MOJjel pac-
TBOPEHHOI'0 BellleCTBAa H pacTBopuTena B 5% -BEOM pacTBOpe
mapeseBoii kucaorsr HyCy,04?

169. Cxoapko rpammor KOH Tpebyerca pia meiiTpann-
sanuu 280 r 7% -woro pacreopa HyS04?

170. Cxonsxo rpammo KOH cremyer noGaBHTE K
400 r 12% -noro pacTsopa KHCO; gna no.nyqenna cpen-
Heilt comn?

171. Cxoisizxo rpaMmMoB 3% -HOTO pacTBOpa MepOKCHAA
BOZOpOAA MOTpeGyeTcs AiA BRIAeNeHUA u3 pacreopa KI
0,254 r moga? ‘

172. Cronnxo rpammor 4% -Boro pacTBopa BaCl, caeny-
eT npubGaBHUTH K PACTBOPY CEPHOM KHCJIOTH AJs o6pasosa-
Bna 11,65 r BaS0,?

. 178. Crourxo rpammoB 8% -Horo pacrsopa NaOH mo-

' Tpebyerca AN nen'rpa,nnsannn 292 r 20% -Boro pacteopa
HCI1?
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<z 1% 4. K-250. .0 12% ~#ore:pacTteopa. AgNO; npunbapnin

300r 4% -HOTO pacteopa NaClv-Briducaunte :Maccy 66paso::

BapIerocs xyopmjia cepeGpa:-Kaxoe-semecTeo # B-KaKoM
KOJIMUeCTBe He BOHET: B:Deakmmio? - i o

175. Cxonbsko rpaMMoB 6% -HOTO Pacrsopa NaOH no-
Tpebyerca AiaA pasmoxenusa 60T TeXHudecKoro Xjopuma
aMMOHHSA, COAEPIHKAIEro 5% noc'roponnnx oprmeceit?

3.2. PAC‘IETLI CBA3SAHHBIE,. . . ..
C HCIIOJILBOBAHHEM IIJIOTHOCTI/I PACTBOPOB

Macca pacmeopa paena naomuocmu pacmeopa, ym-
HOXCENNOU Na €20 00BeM. . . .

“ BIpABeNeHERIX HUIKE 3afdyax B KK A0M HeoGxoauMoM
enyuae HPUBORATEA HIOTHOCTH PacTEOPOB:P BT/MI. '~
Tpumep 1. Cxonbko TpaMMoB 10% -Horo pacTBopa H,S04 'rpe6y-

éTca A 06MeHHoro Bsanmo&encwnna co 100 MX 13, 7%-1—101‘0 pacrso-
pa NayCO, (p =1,145)?

Peurenue. 100 mu pacrBopa maccoit 114,5 r copepoaxar h
114,5 0,137 =15, 68rNazCO3

" Ua' ypannemm peaxmm
Na,COg + HzS0, = NazSO, + CO; + H,;0

HAXOANM HeOGXOAUMYIO MACCY CEPHOM KMCIOTHI:
15,68 - 98,06

=14,5r, "
106 14.5r
a 10% -ioro pacTsopa, I-}zS_Q.; no;;*peﬁyeTcﬂ
‘ 14,5.100 _ -
10 145 r.

IIpumep 2. Croabko Muinnutpos 9,5% -moro pacreopa Na,COz
(p = 1,10) cirenyer noGaBm‘b k 100 r BOAH AN NONYyYEHRS 3%-Horo
.pacTBOpa? : - :

Pewenne, Oﬁoaaath HCKOMBIH 0GBEM pacTeopa depes x MIL.
Maccd ero' pasna ‘& 1,10, a Macca cofiepxameroca B tiem Na,CO;

pasHa x © 1,10 - 0,095 p. Corsiacio ycaoBRIO 3aaum, Macea pacTsopet-’

HOro BellecTBa COoCTaBJAeT 3% oT MaCCH nonyqeuﬂoro pacTBOD&
(1,10 + 100):. Yt armmiiemn e T

1,104 0,095
110z +100 0 03 °Tc‘°"a’,‘ :_{12 M”_.;
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: Xipumep 3. CKoNbKO MIILIAEMTPOY 35 % “HOro.paAcTBOPA aMMAaKA
(p 0,94) rpebyerca anaa o6paioBanua-33 1. (NH,;)gSO.,?
:Petmenne. U3 ypaBHenus peammn i

2NH, + H,S0, = (NH4)ZSO4

HAXOAMM MacCy aMMHaKa:

34-33 _g .
‘ q3z 5T
a 35%-Horo pacTeopa no'rpeﬁye'rcx
8,5-100 8,5- 100
2 = = 25,8 M.
35 243r,mm35094 7 5

IIpumep 4. Croabro mumananrpoB 32,5% -Horo i)acwnopa NH;
(p = 0,888) Tpebyerca Ana o6pasoBanus cyaspara ammonns (NH,),S0,
npu Blammopeiicreum ¢ 250 ma 27,3%-moro pacrsopa H,SO0, (p =
=1,2)? '

‘Pemenne. Macca pac'mopa KHCIOTHI coctasnser 250 - 1,2 =
= 300 r. PacTeop copepsxur 300 - 0,273 = 81,9 r HzS0,. Cornacuo
ypaBHERHIO ' o

2NHj; + H,S0, = (NH,),S0, .
BRIYHCAACM MACCy aMMHAKa, BCTYNHUBUIErOo B peaKIllio;, OHA COoCTaB-

Jsaer

98,08 PNH3.

Sromy ronmuecrsy NH; coorBeTcTBYeT

34,0681,9-100 34,06-81,9-100 _
08,08-32,5 "™ 98,08.32,5.0,888  oroa

ero 32,5% -soro pacTBopa.

- Samaunm

176.Cxonsxo rpammos HCl comepxutca B 250 M
7,15% -Horo pacreopa HCI (p-=1,035)?

-177. Cxonsro rpaMmmos P05 cooTBeTCTBYRT TaKOMY KOJIH-
yecTBy H;3POy, KoTOpOE conepmurrca B 750 M1 ee 62% -Horo
pactsopa (p = 1,45)?

178. K 950 r Bor1 npubasuiu 50 M 48% -HOT'0 PacTBo-
pa H,S0, (p = 1,38). Beruucaure nponen'moe cofepixanne
H,SO0, B nosryuennoM pac'rnope :
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‘179. Cromsro MunnuInTpos. 54% ~Boro pacreopa HNO,;
(p =.1,34) crenyer robaswts ¥ 1 1 BOJEI- A noanyqeﬂna

pacTBOpa,; cofep:xariero 5% - HNOQ;?

180. K xaxomy KOJHYECTBY BOAEI clexyer no6aBHTHL
100 ma 27% -soro pacreopa KOH (p = 1,25) nna nonyqenna
pacTBOpa, comepsxamero 3% KOH?

181. Cxonpxo nurpor 2,5%-moro pacrsopa NaOH
{p = 1,03) moxxno npurorosurs u3 80 Ma 35% -noro pac'rno-»
- pa(p=1,38)?

182. CxOMBKO MUJIAUIUTDPOB 35%-HOPO pacTreopa
NHj (p = 0,88) cnemyer gobasuts x 400 Ma 15% -moro
pacTeopa NH; (p = 0,94) ana monyuernua 25% -uoro pac-
TBOpa?

-183. Cxoasxo rpammos AgNO; morpefyerca ana
B3anmozeiicteusa ¢ 60'ma 12,2% +<m0r0 pacTeopa HCI (p =
=1,06)? ‘ ‘ .

_ 184. Cxonsxo rpammos BaCl, + 2H,0 morpebyerca
Ana peakmun ¢ 75 mx 2,3% -Horo pacresopa H2‘S04‘(p =
= 1,015)?

185, CrOMBKO MBIIUIHTPOB 20% -goro pacraopa HCl
(p = 1,1) rpebyetca pua BsaumogeiicTeud ¢ 40 r CaCO4?

-186. Crompro MunauIuTpos 4,5% -moro pacreopa HySOy
(p = 1,03) Tpebyerca pna BaammopeiicTeua ¢ 50 r Texange-
CKOro TMApoKapGoHaTa HATPHA, copepxxamero 16% =e pas-
AAraeMBIX KHCIOTAMHE IpHMeceii?

187. Croasko mummruautpor 27%-HOro pacTeopa
KOH (p = 1,25) norpebyerca nxa 06pa3zoBaHAT FEAPOOD-
rodhoedara xamna ¢ 200 miu-40% -moro pacTBopa H3P04
 (p=1,26)

- 188. Crxomsxo. muwumaurpos 5,5%-goro. pacrsopa
HNO; (p = 1,03) Tpebyerca mna Hen'rpa.imaanun 60:Mma
12%-moro KOH Pp=1,1)?

189. Kaxum "ob6memom 12% -more pacrsopa NaOH
(p = 1,135) Moxxuo 3aMeBHUTS 1 s 12% -mOro pacreopa KOH
=117

' 190. K 700 Mmn 84 5% -noro pacteopa HyS04 (p=1 78)*

no6asmeno 1200 mux 42% -noro pacrsopa NaOH (p = 1,45).
Cxonpxo-MILIAIATPOB 35% -Horo pacreopa KOH (p = 1,35)
HorpebyeTcsa K00aBUTH K PACTBOPY A HOCTIKEHIS HeliT-
pPanbHO# peakmun?
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191. Cronpxo moneit NHjy comepxurca 8 500 Mo ero

82,5% -moro pacreopa {p =0,888)?

192. B xaxom ofneMe 25% -HOro pacTBOpa YKCYCHOH
kuncaors: CH3COOH (p = 1,035) COZIePIRUTCA 1 Moab BTOH

HKUCHOTBI?

193. Kakada uacTs MOJAA HCl OCTAHETCH [T0Cjle PacTBOpe-
ana 10r CaCO; B 269 mn 4%-moro pactsopa HCI p =
=1,02)?

194. [Ina selirpanusanun HeKOTOpOro Kosuyecrsa HCl
OKaBAJIOCH HOCTATOUHEIM pubasuTs 25 ma 4,5% -goro pac-
rBopa NaOH (p = 1,05). Cxonsro rpammos AgCl momyuurcs
M3 TAaKOIO K€ KOJMUECTBA KMCIOTH TPH JobaBileHUH
AgNO03?

195. Croapko muaanautpos 8% -noro pactsopa NaOH
(p = 1,09) Tpebyerca Ana HefiTpammsamun 75 MJI pacTsopa
H;S0,, ecau nasecTrO, uTo U3 10 My pacTBopa HySO4 Mok-
Ho nonyunts 0,2334 r BaS0,? '

196. Kaxasa wacTs MoXd AJIOMAHEA ciocoGHa Ipopeara-
poBaTth c 86 Mmur 12% -HOTO pacTBOpa HCI(p = 1,06)?

197. Has o6pasoBanna HopMansHOii conn k 40 mi pac-
tsopa H,S0, (p = 1,025) oxazanoch KOCTATOUHRIM Ipuba-
suTE 43,2 Ma 7,4% -Boro pacteopa KOH (p = 1,06). Berunc-
nuThL DponeHTHOe cofep:kanme H,SO, B pacTBOpe.

. 198. Kaxoii o6peM XJIOpHAA BOJAOPOAA, H3MEDPEHHOTO
npu aasneruu 109,4 xIla u 22 °C, norpeSyercd A1d peax-
O¥# coxeo0pPazoBaHAA ¢ 7 50 M 22,4% -noro pacreopa KOH
{p = 1,20)?

199. Cxoanko JIUTPOB OKCHZA yr.nepo,ua(IV), U3MEpeH-
soro npx 17 °C r 100 xTla, cxeayer npounycTuTs uyepes 1,6 i
25Y% -moro pacreopa KOH (p ='1,23) xna noxydeHns rajpo-

xap6onaTa kanua KHCO;? BrruncauTs Macey TOJY4EeHHOTO

THpoKapOoHara.

200. Cxoabko muanuaunrpos 16% -noro pacrBopa NaOH
(p = 1,18) Tpebyerca ana ssaumogeiicteus ¢ 7,6 1 H,S, ec-
JIM H3BECTHO, YTO IIPH 3TOM obpasyercs NaHS? I‘as usMepeH
npu 15 °C n 96 kIla.

201. Croabko rpammos CaCO; pacrsopuan B 133,2 M
20% -noro pacrsopa HCl (p = 1,1), ecan mociie peaknum B
pacTrOpe octasock 0,2 Mons HC1? BeruncauTs 06beM, ROTO-

_ poiii safiMeT BHACMBIINICA ra3 Py 40,5 xITau -3 °C..
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202. K 400 r nuuka ripubasuain 2 1-20% -moro pa¢Tsopa

HCl (p = 1,1). Beruucauth o0beM: BEeINBOIET0CA BOKOPO-
nanpu 103,3 kIlau 37°Cn Maccy IMUHKa, oc'raBmeroc:ﬂ He-

N3pacXOLOBAHHEIM? .

203.. CKOIBKO Mnmmnn'rpon 27 % -HOTO pac'mopa KOH
(p = 1,25) crepyer npubaBUTH K H3GBITKY XJIODPUZAA. aMMO-
Hud, uro6st mpu 17 °Cu 100 xITa noxy4uTs 38 1ammuaxa?

3.3. MOJISIPHBIE 1 HOPMAJIBHBIE
ROHHEHTPAHI/II/I

©  B3AWMHBINI IEPEXO0/, OT O,T.[HOI‘O
CIIOCOBA BBIPAKEHHSA COTEPKAHUA
PACTBOPEHHOTI'O BEHIECTBA K JPYTOMY

Yucao MoJeit pacTBOPEHHOTO BeIlleCTBA, COJepsralee-
ca B.1 1 pacTBOpa, HaSHIBAIOT MONAPHOL xom;eumpaqueu
pactBopa. Ecnu BemecTso o6nagaeT 601b1105 PacTBOPUMO-
CTBIO # MaJIO# MOJAPHO Maccol, TO MOKHO IPUTOTOBUTD
pacTBOpHI ¢ BRICOKOI MOJIAPHOM KOHIEHTpalueil, HaIpH-
Mep, PpAaCTBOPHl HUTPHUTA HATDPUA Mory'r CcoZep)KaTh MO0
30 monn /1.

MonApHBIM HA3LIBAIOT PacTBOp, B 1 JI KoToporo coz;ep-
#uUTCA 1 MOJIB PACTBOPEHHOTO BEIECTRA. :

PacrtBopsrt, comep:xamiue B 1 1 pacTBopa K0IHU MOJei, a
umenno: 0,1, 0,2, 0,01, 0,001, Ba3LIBAIOT COOTBETCTBEHHO
menumonsapuaeiMu (0,1 M), aByrenumonapHeiMu (0,2 M),
caaTuMoaapuuimu (0,01 M), muniumonapasimu (0,001 M)
u T. 5. PacTBOpEI, conepskaiiue 2, 3, 4... MOJIb pacTBOpeH-
HOro BelllecTBa B 1 JI pacTROpa, HASLIBAIOT COOTBETCTBEHHO
AByMOJAPHBIME (2 M), Tpexmonapnmmn (3 M), uerbipex-
MoaapabiMu (4 M) T. 1. 3

IIpousBeZieHHEe MOJAPHOM KOHIEHTPAIUM PACTBOpa Ha
ero o6'beM B JIUTPAX €CTh YHCJIO MOJIeil BellleCTBa, PACTBO-
PeHHOTO B JaHHOM 06BeMe.

pumep 1. Kax ﬂpKI‘OTOBﬂTb 05n1,5M pac'rBopa nepxjopara
HaTpus B3 cyxoi conu?

‘Pemenwne. 0,5 11,5 M pacTBopaNaCIO4 conepxca'r 1,5-0,5=0, 75
moxn cond. Monexynapnas mMacca NaClO4 paBHa 22,99 + 35,45 + 4 x
x 16,00 = 122,44 a.e.M.; ciefoBaTenbLHO, Momrpnaﬂ :Macca paBHa
122,44 r* mons™L. ,
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7. Hymuo Baats 122,44- 0,75 = QZ'mNaClO,;,‘ pacTHOPATH &ho, Ha-
npuMep, B 400 M7 BOAK B, IepeMeIINBAT; paCTBop, J.IOJIH’I‘I: BOZEIL, YTO: .
6b1.06beM cTamz.pasen 0,5 . : : '

Hpumep 2. Kak NpUrOTOBUTE 0,5n11,6M pac'rnopa cepHoOH Kuc- ‘
noTe 23 96% -goro pacTeopa (p = 1,84)?

Pewenne. 0,5 x1 1,5 M pacreopa H3S80y comepkar 1 5 0 5=
= 0,75 MOMB KHCHOTHL. Mosexynspaas ‘Macca H,SO, pasua 98, 08
a.e.M. CrnegoBatenbHO, HAZO BAATH 98 08:0,75=173,6 r H;S0,.

O6mem (V) 96% -Horo pacTBopa: cepnou KHCJIOTBI Haxo;mM U3 co-
oTHomenusa 73,6 =V 1,84+ 0,96, oTkyza
© 73,6

V= 1%84.0,96

=42 mi.

Taxum oGpagoM, cienyer B3ATh 42 Ma 96% -noro pacrsopa cep-
HOH KHCJIOTHI, OCTOPOKHO BIHTh €T'0, HanpuMep, B 300 MJ Bozs!, OHO-
JIOCHYTb M3MEepUTeNbHLIH cocyl HeGoabiuM 06HeMOM BOAEL B Hoba-
BATH K PacTBOPY CepHOI KucioTH. Janee npu mepeMenIMBaHHMU JO-
JUTh BOAEI Ko obBema 450480 Ma u mocne oxJaKAeHUs ROBeCTH
o6neM pacTBopa BoRoit no 0,5 J.

Jxeueanenmom HABHLIBAETCA TaKadA popMynbHan edu-
nuya (1acTb aTOMa, MOJEKYIHl, HOHA), KOTOPas COeXnHAAET-
Cs C OAHUM aTOMOM BOAOPOJA, 3aMelaeT ero MK PABHOICH-
Ha emy. Hanpuwmep, sxBuBaneBT HyS pasen 1/2 H,S u co-
craBader 17 a.e’M. (1l a.e.M. — 3TO 3KBHBAJEHT aTOMa
BOfopona, 16 a.e.M, — 3KBUBAJICHT aTOMA CEphI).

Yuco MoJteit 3KBHBAJIEHTOB PACTBOPEHHOTO BEILeCTBa,
cofep:kaiteeca B 1J1 pacTBopa, HA3BIBAIOT ROPMAAbHOU
xonyenmpayueil pacreopa. Ecau BemecTso obrazaer 3Ha-
YHUTEJBHONH DPacTBOPHMMOCTHIO U MAJOH MOJAPHOI ‘Maccoit
SKBHBAJIEHTOB, TO MOT'YT GBITH HNOJYYEHEL pac'nBopH,c BEICO-
Koil HOpMaNbHOI KOHIOeHTpanueii.

Hopmanvnoim HAZBIBAIOT PacTBOD, B l.n KOTOPOTO
cOAep KMTCA 1 MOJb 3KBHBAJIEHTOB PACTBOPEHHOTO Bellle- -
CcTBAa. S,

PacTBopHI, cofiepKaluye AOJaM MOJiell 9KBMBAJIEHTOB B
1 1 pacTBOpa, & uMenHo: 0,1; 0,2; 0,001, HasBIBAIOTCA AemH-

* Yucosoe sHaueHHe MOIAPHOR MACCH SKBUBANEHTOR (Macch 1 MOMB
9KBHMBAJIEHTOB) BelleCTBA COBNAAACT C THCIOBEIM 3HANCHIEM SKBUBAJICHTA,

HO BLIDAXKAETCA B I * MOJL 1.
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popMansEbiMi (0,1 B), ARyneRuRopMansHLIMY (0,2 H), Mui-
nuaOpManbHEIME (0,001 B) 1 T. 4., a cogep:ramme 2, 3, 4...
MOJIb 9KBHBAJIEHTOB HA3BIBAIOT COOTBETCTBEHHO JBYHOD-
MaJILHEIME, TPeXHOPMATEEAIME H T. II. ‘

IIpumep 3. Kak npm‘oronmi: 2n 0 15 mpacisopa xyopuzna Gapus
u3 cyxoii conu?

Peiweimme. 2 1 0,15 u pacrsopa xsopuna Gapus copepaxar 0,15-2 =
= 0,3 MOAb 9KBUBANERTOB cOAH. DxsmpanenT BaCl, pasen (137,34 +
+ 35,45+ 2):2 =104, 12 a.e.Mm. Monspaas Macca 9K BEBAJICHTOB BaCl,

paBHa 104,12 r - mons"!. Cxeayer Baars 104,12+ 0,3 = 31,2 r BaCl,
PACTBOPHTE HX B BOJE , IepeMeIIuBAas, OBECTH BOJ0H 06'beM PACTRO-
pago2n.

IIpmwep 4. Kax nparorosurs 0,5 1 1,5 1 pacTeopa cepnon KHCHIO-
T 13 96% -moro pacrsopa (p = 1,84)7 -

Pemenne. 0,5 1 1,5 5 pacreopa cepHoil KHCIOTH cogepxar 1, 5 x
x 0,5 = 0,75 MoJIb 9KBHBATIEHTOB CEPHO KUCAOTH. JKBUBAJICHT DABEH
98,08 : 2= 49,04 a.e.M., MOIAPHAA MACCA 9KBUBANEHTOR.pasHa 49,04 r x
x moab~!, Cegyer Baars 49,04 - 0,75 = 36,8 r HyS0,.

Haxogum o6peM 96% -Horo pacraopat

36,8
=V:1,84-0,96; V=’ = .
36,8 0,96; 184.0,96 21 mn
TargnmM oGpasoMm, Hazo BaATs 21 mn 96% -Horo pacTsopa cepHOi
KHCJIOTH!, OCTOPOKHO BJIUTDH B LOCJE OXJAXASHHA JOBECTH 06beM BO-
npoit 5o 0,5 .

IIpz mepexoie OT MOJAPHHEIX KOHUEHTpanuii K HOD-
MAJBHEIM ¥ Hao00pOT CcJefyeT YUNTEIBATh COOTHOIIEHHE
MeX Iy MOAApHOE Maccoy COefUHEHNA U MOJIPHON Mac-
coil ero »XBUBAJIEHTOB B AaHHO# peaxumu. Ilia pacTso-
pos coezurenuit Tuna HCl, KNO,, KOH u 7. 1., y KoToO-
PHIX 9KBHBAJEHT COBIAZAET ¢ MOJEKYNSIpHOI Maccoi,
MOJXApHAS U HOPMAJNbHAA KOHUEHTpanuH pac'rsopoz: quc-
JIEHHO PaBHEI.

Hna coennnennit Tuna CaCly,. HyS0y, Ba(OH)z H T. I.
SKBHBAJIEHT COCTaABJIAET HIOJIOBHUHY MOJIERYJIHPHOK Mmac-
CHI, & MOJIADHAA MacCa BKBUBAJIEHTOB ~—— IIOJOBHHY MO-
AAPHOH MaccH COefMHEHRHA; B COOTBETCTBYUM € 2THM HOP-
MaJbHBEIE PACTBOPHI STHX BeIlecTB GyAYyT B TO JXe BpeMs
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HOXYMONAPHEIME, 4 MOJASPHEIE — ABYHOPMAJABHRIMHA. Benes-
CTBHE AHaJIOTHYHBIX DasJHYUi 9KBHBAJCHTOR W MoOJe-
Kynaperx mace 2 M pacrsop H;PO, asaserca mecrn-
HOpMansHEIM, a 1,2 H pacrsop Aly(S0,); — AByAemmmMo-
NAPHEIM. .

Ana oepexoma oT conepmanna BEIIECTBA B MACCOBBIX
HOAAX K MOJAPHEIM M HOPMAaJIbHBIM KOHIEHTPALHAM K 00-
PaTHG HEOGXOAUMO YINTHIBATE IJIOTHOCTE DPacTBOpOB.

IIpumep 5. BrlugcanTe MOAAPHYIO B HOPMAaJBHYIO KOHIeHTpa-
nun 49%-moro pacrsopa HzPO, (p = 1,33). o

Pemenne. 1 1 pactBopa nmeer Maccy 1330 F u comepskur 1330 X

% 0,49 = 650 r H3PQ,, uTo cocraBnzer

1330-0,49

93 = 6,6 mony,

unz 6,6 + 3 = 19,8 mons sksusanenroB HyPO,. Cneposarensno, pac-
TBOp ABaAsercs 6,6 M mum 19,8 1.

IIpumep 6. Berumennre Maceoryio. oo HySO4 B ee na’mMOJxap- :
‘HOM pacTBope (p = 1,29).

Pemenue. Macca 1 i pacreopa 1290 r. OH COAEpKUT, COTAACHO
ycnosuio, 98 - 5 = 490 r H,S0,. Cnegoparennno, MaccoBas goasa HySO,
B pacTBOpE COCTaBXAeT

490-100 _ g0
1290 38%.

HcoonpzoBanue HOPMANBHELIX KOHIEHTPAIHi 3HAUK-
TeJbHO YIPOIIAaeT BEUUCIeHue 00beMOB PACTBOPOB pearu-
PYIOIIAX APYT ¢ ApyroM BemecTB. CKONBKO MO BKBHEBA-
JeHTOB OJHOTO BEIECTBA BCTYIAET B PEAKIIHIO, CTOABKO
JKe u apyroro. 9ro, HanpuMep, 03HAYAET, YTO 1 MOJE K-
BusaneETOB BaCly pearmpyer ¢ 1 Moab 5KBUBaJIEHTOB
H;S04, a 0,3 moxs sxBusanentos BaCl; — ¢ 0,3 mons ax-
BuBanenToB AgNO;, npa aTom ocamp;ae'rca 0,3 monn 9KBU-
Basenros AgCl.

.11 Eeau pacTBophl Pearupyionux BemiecTs HMeOT OfuHA~
KOBble HOpMAJILHEIE KOHOEHTPAIUH, TO A1d nposenemm pe-
axIuy Hajgo B3ATH HX PaBHbLIC O0HEMEBI. -

IIpousrenenue HOPMANbHOH KOHIEHTPARNAW DPacTBOPa
Ha €ro Oﬁ’heM B JINTPAX eCTh UHCJO MOJeil SKBUBAJIEHTOB,



cozep:kalieecs. B JaEHOM: 06beMe; O003HeTAB: HOPMAJILHEIE
KOHNeHTpaluH JABYX PearupyiomiHx: PacTBOPOB dUepes Cy.-H
C3, 8 UX 06'beMH uepesd Vi-u Vy, Hoxydum. - . -

o e e
-C‘1V1é62V2,.KJIK:,i7f =Ei.

06BeMHl pearupyomux. ApyT C. PYroM paé‘rnopon 06-
PATHO TNPONOPHHMOHANLHEL MX HOPMAJBHBIM KOHIEHTpA-
OHAM. :

. TIpumep 7. Croabko aurpos 0,1 H pacTsopa AgNO; HEOGXOREMO
nns peaxknuu ¢ 0,5 n 0,3 B pacrsopa AlICI;?
. Pemenne. B 0,5 10,3 5 pacrsopa AICl; cosepxarea 0,3 - 0,5 =
-= 0,15 Moz axBuBaNenToB. Jina B3auMofeHCTERA ¢ JAHUAIM KOTHUE-
crBom  AlCl3  moTpeGyerca Takoe ke :KOAMYECTBO DKBUBAICHTOB
AgNOg, 1. . 0,15 Monts. B 1 1 pacteopa AgNO; conepxnrea 0,1 monn
SKBHBANEHTOB, a 0,15 Moas comepxuTca B 1,5 1 pacTBopa.
‘K Taxomy e pesynpTaTy IpEBeAeT B bopmyaa )

V agno, _ Caciy

?
Vaicr,  Cagno,

Vagno, = (-’-’-%-‘-1%‘ =1,5 n pacrsopa.
. Ll . & -
* IIpumep 8. CronbKO rpammoB Na;CO; HeoOGXORMMO It B3aNMO-
neitcrera co 100 Ma 4 1 pactBopa HCI?

Pemenue. B 100 v 41 paersopa HC) conepsxmres 400 Mmoas ero
'9KBHBAJNEHTOB. [INA B3aBMOZeHCTBHA € BTHM KOJNHEYECTBOM IKBHBa-
senros HCI ‘norpebyerca Taxoe iKe KOJMIECTBO SKBHBAJCHTOB
NayCO3. Monspuas Macca skBuBaseHToB NayCOjz cocrasnser 53 r.

1 Mmoab akBEBaneHToB Nay,CO3 mMeeT Macey 53 mr, a 400 MMos —

53 - 400 = 21 200 mr = 21,2 r Na,COj3.

3amaun

. . 204. Crompk0 FPAMMOEB BellecTBa ClefyeT B3ATh IJA -

mpurotosieEuda: a) 2x 0,6 M pacrsopa KpCOj;; 6) 0,5 a1
0,1 M pactsopa AgNO;; 8) 100 mx 0,4 M pacrsopa BaBry;
r). L5x .0,2M pacreopa Cdly; x) 50 ML 1M pacrsopa
CsNOjz; e) 2 51 0,1 M pacreopa KCI; k) 300 mx 0,3 M pac-

60

awopa K803 ) 215 M pactropa NH;NO3;1).0,5 1 0;3 M

_pacrsopa PBINO3),5K) 1:4170;8 M prorsopi: Na80;. «

205. CKOJBKO- TPAMMOB. paéTBOPEHAOro “BeliecTha Co+
Jep>xuT 1o ciemyrommx pactBopoB: a) 0,18 HySO,;
6) 0,5 1 Na,CO;3; B) 0,3 n H;PO,;1)°0,2 ' MgSO,; 1) 0,3 1
AlCl3; €) 0,1 M u 1,8 H Aly(SO,)3?

" 206. Kakoit 065eM HOPMATHEHOTO PaCTBOpa MOKHO IIpHU-
roToBUTE u3: a) 1°kr '63% -moro ‘pacteopa’ HNO;; 6) 20 ma
20% -noro pacrsopa HCl (p = 1 1) B) 120 MI 30% ‘HOrO
pacrsopa H;PO, (p=:1,19)% .= : e

207. CkoaIBKO rpammonpaemopenﬁbro Bemec'rBa conep-
KHT: &) 3 10,02 83 AgNQ;;-60).1,8.1 0,33 5ZnS0,; B) 600 Ma
1,2 B H3PO,; r) 800 mx 0,485 -CaCly; xn) 50-ma-10 1 HNO,;
e) 100 mi 0,01:M pacrBopa caxapa C;3H,;01,? :

- 208.'Cxoapko nurpos 0,1 . pacreopa H;SO4 MoskHO IpH-
roToBHTE H3 70 Ma 50% -Horo pacreopa H;S0, (p = 1,40)?

209. Cxonpko muumwintpos 8 # NaOH mosxHo mpuroro-
BUTb u3: a) 1 xkr 42% -HOtO pac'rn_'qpa NaOH; 6) 1 142% -moro
pacteopa NaOH (p = 1,45)? ~ .

210. CKoabKo MELAHNETPOE 40% -Horo pactsopa HzPO,
(v =1,25) Tpebyercsa nua npurorosnenus: a) 400 mx 0,25 M
pacteopa H3;PO,; 6) 3 1 0,15 u pactsopa H3;PO,?

211. BeraucjauTe HOPMalbHYIO KOHUEHTPALNMIO CAEAYIO-

" mux pacTBOposB: a) 60% -HOTO PacTBOpa YKCYCHOI KHCIOTH

CH;COOH (p = 1,068); 6) 49% -noro pacteopa H3;PO, (p =
= 1,33); B) 20% -HOTO pac'rnopa HCI (p = 1,1); r) 36% -HOrO
pacteopa HNO; (p = 1,22); 1) 98% -Horo pactsopa H,SO,
(p= 1,84); e) 40% -goro pactBopa NaOH (p = 1,43);
) 18% -Horo pacrBopa NH; (p =0 932), 8) 12% -noro pac-
Teopa KOH (p = 1,1). } SR

212. BrraucianTte Mo.vmpnylo " nopma.nbnylo Ronnen'r-
palum CclefyiOHEX pPacTBOPOB, HacHIMeHHHIX mpH 20 °C:
a) 27,1% -Boro pacreopa NH,CI (p = 1,075); 6) 6,91% -Ho-
¥o pacTBopa Ba(OH), - 8H50 (p>=:¥,04); B) 61,4% -BOTO
‘pacTBOpA MgSO, - 7H20 (p = 1;31); r) 5,67% -Boro pac-
‘TBODA KAl(SO4)2 (p = 1,053);* n) 2,6% -HOTro pacTBOpa
NazB,0; (p = 1 02), e) 68,3% ~HOTO pac'maopa AgNOa (p =
=2,18).° L7 BT
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213. BrrusicanrTe MACCOBYIO AOMNIO PACTBOPEHHOr0O Benle-
CTBa B CcleAyiomux pacrsopax: .a) 10a H,S0, (p. = 1,29);
6)7,98 s HCl (p = 1,13); B8) 4,858 HNO; (p = 1,16);
1) 8,555 KOH (p = 1,35); n) 0,72 NaOH (p = 1,03);
e) 3,07 1 Nay,CO; (p = 1,15); %) 14,8 e NH; (p = 0,90).

214. Cxonpko rpaMmmo Nay,CO; Tpebyerca AjiA B3ARMO-
neiersus c 600 ma 0,5 s HNO3?

215. Croabxo rpammoB BaCl, - 2H,0 Tpebyerca gnsa
B3aumMogeiicraua ¢ 750 ma 0,12 1 HyS0,?

216. Kaxoit o6sem 4 1 HCI TpeGyerca s Refizpanunaa-
nuu 10 r NaOH? -

217. Kaxoit oonem 3 5 Hy;SO, Tpeﬁye'rca ANsi HedTpaNu-
sanuu 8,415 r KOH?

" 218. Cronbko Muintuantpos 0,4 H HCl caefyer mpu-
Gasurh K pacrBopy AgNO; ana nonyuemma 00,2866 r
AgCl?

- 219. Kaxoii o6nem 0,25 1 pacrsopa H,SO, caenyer zo-
6aBuTh K pacteopy Na,COz ana monyuenus 8 x CO, mpum
27°C u 104 xIla?

220'. Cronpro munnuantpos 5 uH pacreopa KOH cieny-
er npubaBuTs K pacrsopy (NH,),80, nnsa nonyuenns 56 n
ammuaka opu 7 °C n 96 xIla?

221. Kaxmm oGmemom SO,, msmepenubiM npu 5°C m
98,64 xIla, cregyer maceTuTs 81 0,5 M pacrsopa KOH
LIS TIOJIydeHns THAPoCcyIbduTa Raana?

222. Kaxum o6'seMoM okcuga yraepoma (IV) npu 17°Cn
810 kIla cnegyer HACHITHTEH 12 P ¢ 10 B NaOH gas noayue-
HuA ruApoKapboHaTa HATPHA? |

223. Croxpxo rpammos 5% -goro pacrsopa AgNQO; Tpe-
Oyerca nis obMenHo# peaxnud co 120 m 0,6 m AICL;?

224, CKOIBbKO I'PaMMOB pacTBOpa, cojep:amiero 8%
ayoMoKanmessx KBacmos KAl (S04); * 12H,0, neoGxogumo
ans peaxuuu ¢ 800 mia 0,8 u pacreopa BaCly?

225. Cronpko nutpos 0,03 m pacteopa HyPO, criocobro
npopearunposath ¢ 250 r 4% -soro pacreopa NaOH ¢ oﬁpaao-
BanRyeM nuruapooprodochara HaTpua?

226. Kaxoit o6wem 0,1 m pacrsopa Ca(OH)z caenyer
apubasuts K. 162 r 5% -moro pacrsopa Ca(HCO3), gna o6pa-
30BaHMA KapGouaTa Kanbmua?
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- . 227. CEonsro mumaniarTpos 23% -Hoto pacreopa NHj
= 0,9163 TpebyeTcs AAA BiamMogeHcTBHA ¢ 750 M 65
pactsopa HCI? CKOIBLKO rpaMMOB XJIODUJA aMMOHHUA oﬁpaf
syércd npua aToM?

228. Cxonpk0 MHIIEAUTPOB - 34% -noro ‘pacTBOpa
H,S04 (p = 1,775) TpebGyerca Euas oﬁpasonanna cym.d)a-ra
ammonng ¢ 1 1 18 8 NH;?

- 229. Kaxum o6semom 8 B H,S0, MmoxkxHO HOXHOCTHIO He-
peeectm B cyabdar 2,651 18%-moro pacrsopa Na,COy
(p = 1,2)? Kaxoit 06'beM 3aiiMeT BHIAANBIINACS ra3 APA H. .7

. 230. Kaxum o6semom 12 B pacrsopa NHg MosKHO HONEO-
ctrio ocaguTs Fe(OH); m3 10 1 BackImenHOro pacTeopa XJo-
para sxenesa(IIl), conep:xamero 47,9% FeCl; (p = 1,52)?

231. Kaxnm o6nemoM 28% -Haro pacreopa KOH (p = 1,26)
MoxxHO 3ameruTs 600 ma 7,5 5 NaOH?

232. Cronpro mMummaaurpos 6% -moro pacreopa HCE
(p = 1,03) crenyer upubaruts K 400 Mx /5 5 AgNO; nna
TIOTHOT'O OcaXAeHus ManopacTeopumoro AgCl?

233. .Cxonpko MMLIHINTPOB 8,5%-HOro pacTeopa
NaHSO, (p ="1,08) moxu0 nepesecT® B cyabdar ¢ mo-
momieio 400 mx 2,5 1 pactBopa NaOH?

234. Kaxoit o6bem 4 H pacrsopa KOH Tpeﬁye'rca s
B3auMofeiicTBua mpu marpesaHu® ¢ 1,6 1 HacrkImeHHOrO
pacteopa (NH,),S0,, cozepsxamiero 43% coau (p = 1,25)?
Kaxoit 06bem s3aiimeT oTo6GpaHHEIH U3 pAaCTBOPA U U3MEPEH-
mniit npu 0 °C 1 101,3 xIla ammuax?

235. Cronpro Musnnaurpos 0,4 1 H,SO MoskHO HeT-
panuszoBath npubasirernem 800 mx 0,25 2 NaOH?

236 Cronpro munuiautpos 0,1 5 H3PO4 MokHO npn-
I‘OTOBI/ITL u3 80 mx 0,75 u pacTBOpa Toit Ke KHCIOTHI?

237. ITo xaxoro o6pema clegyeTr pasbaBuTh BOL[OI/I 2,4 n
1,6 1 HCl xna nmonyuernns 0,25 g pactsopa?

238. lo xakoro o0’beMa cilefyeT ynaputs 3,5 a1 O 04 n
KOH ana nonyuenua 0,1 g pactsopa?

- 239. K 250 mx 1,6 5 HySO4 mo6asunu 400 mix 0,35 1
NaOH. Cxonpxo munnuaurpos 0,25 1 KOH ponoauurens-
HO Tpebyercs OJia HelTpanusauu pacrsopa?

240. ¥ 300 ma 18% -moro pacreopa Na,CO3 (p = 1,19)
Aobasunu 500 max 6% -moro pacrsopa HpSO4 (p = 1,04).
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Cxoasro Mmuannantpos 2,58 HCl norpebyerca, A2 .B3an-
Moneiflc'rxna ¢c-ocTaBmieiica coxoi?

+24%; - Crompro-MuAnInTPos-0;01L. 1 Ag'NOg norpebyer-
e B peaxmm obmena. ¢ 1 M 10% -HOFO' pac'rsbpa HBr
(p 1*073)?! Yo Wi TR n

2242, Ikna pea‘rcnnn obrfena co® 100 ML pacrnopa, co,r.(ep-
mamero 8% BaCly+ 2H,0(p=1,061), orxasasocs gocraToy-
HuIM npubasuth 139 Ma pacrsopa HyS04. quncnn're Hop-
MANTEHYIO0 Ronnempannm PacTBOPA-KUCTOTEL:

248, Tlnoraoers ‘pacteopa K,CO; ‘cocrasuser 1;22. s
1 71 aTOrO PacTBOpAa IpPH AEHCTBMM COMSHONR KUCIOTHL HOIY-
yeHo 44,5 i COy npa 0-°C u 101,3 kITa. Brrauciinre Macco-
Byto fodfiio K;CO3'8 pac'rnope u ero Hopmam,nyzo KQHILBHT-

6':beM n MOJIHpHYIO KonueHTpanmo
pac'rBopa, HonyuerHoOro cMemuBarmem 100 Mx 100% -HOH

aao'ruou KUCIOTEL (p = 1, 513 cm = 24, 01 MOJH:/H) u

100 MJI 17 6%-Hon aso'rnon KHUCAOTHI (p 1, 1 = 3,07):

IInoruocTs 65% -HOTO pac'rBopa a30THOH KMCJIOTHI paBHa
1,39 I‘/MJI.

3 4. PACTBOPH I‘ASOB B QRI/IIIROCTHX

anmqec'rnenno pacrnopnmoc'rb rasa B xcmucoc'm gac-
TO XapaKTepUsyIOT ¢ IOMOIbIO xoappuyuenma abcopod-
Yuu, KOTOPHI# MOKASLIBAET YHCJIO 00bEMOB rasa (mpuBe-
JeHHOTO X HOPMAJBHBIM YCJIOBKHM), TOTJIONeHHHX OX-
HUM 00beMOM XKHJKOCTH IPY AaBJIEHHH rasa 101,3 xIla.
Ecnn xoacb«lmrmen-r a6cop6mm xji0pa Bogoi npu 0-°C co-
c'ramme-r 4.6, a'ro 03Hadaér, 4To OAUH 00BeM BOAHI IpU
0°C nornomae'r "4,6 o6meMa XJjopa DPH AaBAeHWH €ro
101,3 1 C

D;Jm BEIYMCJIEHHA MacCOBO JOJH PACTBOPEHHOro rasa
clefyeT BEYMCIUTH Maccy raza o o6IyI0 MacCy pacTBopa.

Ipamep 1. Koaddunmerr -a6ecopbuuu HCl Bomoit  cocraBaser
 505,5 op# ‘0.°C. Brru#cauTe MaccoByio zomo HCl s pac'raope, Hackl-
mieHaoM xnopononopoz(om Hpu aaxnemm 101 3 xHa

. ! mmen'r a6cop6nun Moxer npumeua'rbca K xapaxc'repnc'mxe
pac'raopnmoc'm TA30B [PY PAITHIHEIX TéMneparypax...
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Pemenue, Macca 505,5 1 HCI (0 °C i 101,3 xIla) pasna .

505,5 - 36,46
22 4

Hpnmmax Maccy 1 a1 BoJs! npn 0 °C 3a 1000 r, naxopum, ura B 1823 r
pacTeopa cogepxurca 823 r HCl; c:xep;ona'reuauo, MaCCoBAT fOILA HCI
B PacTBoOpe COCTaBIsAeT

= 823 .

823100 o :
85 4515A,.“ e

PacTeopumocTs raza 3aBHCHT OT €ro JaBJeHN . dTa 3a-
KOHOMEDHOCTh HAIIJA ¢BOe BhIpakeHHe B 3akone Tempu.
Corsacro saxony I‘enpn, Macca pacTBOPeHHOro rasa- npm
MO’ TPONOPUHOHAIRHA eT0 JABJIEHHIO. ‘

Ecnu 1 a1 sogsr mpu 0.°C noraomaer 70 Mr Rucnopona,
z[annemxe KOTOPOTrO PaBHO 101,3 xIla, To Opu To ke TeM-
meparype u gapiernn 303,9 kIla macca TOTJIONIEHHOrO
Kuca0poga oxaskerca pasaoi 210 mr. Ho 210 Mr xucaopo-
na npmu gapienun 303,9 xIla 38_BHM310T 06’LeM, DPaBHBIH
06'seMy, KOTOPBII sanmam 70-Mr* Kncnop(ma npu nas.ne-
Hau 101,3 xIla. -

“CnemoBaTeabHO, 3aK0H ['eHpr MOKeT GBITH BEIDAYKEH M
Tak: 00’beM PACTBOPEHHOrO. ra3a He 3aBUCHT OT JaBJIeHMA.

Ilpumep 2. PacTBOPHMOCT: KHCIOPOA&.B BOJE NpH - MABJCHUU
101,3 xIla u Temneparype 25 °C cocrasnser 40,6 mr/n. Kakoit o6bem
Knenopona copepxurcsa B 1Ji oAl HpH Toit e TeMnepaType, ec;u
AaBJieHHe PacTBOPAIONIEro KNCIOPOAA COCTABIALT 21,3 xIla?

Péniemme; Macca pacTBOPEHHOTO KHCHOPOAA COCTABIAET

v 40,6021, oo T T
1013 8,5MI‘1 .

a of’eM PacTBOPeHHOro Kucaopoaa, namepennmu npn c'rannapmux'
ycroBugx, pased 6,5 M.

ECJIH C pac'rBopn'x'eJIeM conpmcacae'rca cMeéch HeCKOJIB-
ICHX Ta3oB, TO B 3TOM cCay4dae xaxc,u;mn A3 HUX pac'rnopaeTca.
IPONOPIMOHANBHO NAPIHUAJILHOMY AAaBJIEHUIO, KOTOPOE OH
OKaSBIBae'I‘ B 00Ineil cmecn rasoB.

IIpmuep 3. Tasopas cMech, AaBJICHHEe.. xcrropoﬁ pasno 101,3 xHa,
cerpaxamaa 72% Ny, 18% O = 10% COz, [PACTBOpAETCA B BOAE IIPH
0°C: ‘Koadpipunuesrae a6cop6mzm aTH¥% TA30B PABHL COOTBETCTBEHHO:
0,023, 0,049 1 1, 71 Bbmncnm-e uponea'mmu COCTABT93A, BRIAGTCH.,
HOro W3 BOZB,
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Pemenue. PacrsopumocTi rasos npu 0 °C 2 gasnennu 101,3 xIla
cocrasaaior 23 M Nz, 49 MmO 21710 mn €Oz81 xt Boanl. C yuertonM
HapHRANBHEIX AABAEHUI COCTABHLIX UacTell rasoBoli CMecH PACTBO-
pumocTs pasHa: 23+ 0,72 = 16,6 M Ny; 49+ 0,18 = 8,8 mn Oy 1710 %
x 0,1 =171 M CO,. O6muit Oﬁ'beM Taz0BOH cMecH, BLI/IéNeHROH U3
BOAKL, COCTABUT 196,4 ma, a npouenmoe couepmanne Kamaoro raaa
COCTABHT

16,6100 _ ¢ 4xo 8,6-100 _, 950 ..
196,4 8,45% Na; 196,4 % Os

171.100

% CO
196,4 = 87,38% CO,.

3axon I'eHpU NpUMEHUM JUIIL K TeM ras3aM, KOTODHE
of6magaIoT Masioil pacTBOPHMOCTSIO B He BCTYIalOT B XMMH-
uyecKoe B3auMogeiicTeue ¢ pacreopureseM. Yem Gonbie xu-
MHYecKOe B3anMozeiicTBIE MeXK LY I'a30M U DACTBODHTENIEM,

TeM GoJbIe OTKJIOHeHHe TaKoii cucTeMs! oT 3akoHa Fenpu.

Bagaum

245. B 1 n sogsr pactBopnnu 1 1 aMMHaKka, N3MEepeHHO-
TO OpK¥ HOPMAJNBHBIX YCAOBUAX. Beramcamre M&CCOBYIO no-
a0 NHj B mosryseEHOM pacTBOpe.

246, Kaxoil 06beM Xixopuja BOZXOPOZA, H3MEPEHHOrO
npH HOPMANBLHBIX YCIOBHSAX, CHeAYET pacTBOpuTh B 2401
BOJHI JUIA IOJYYEHHS PACTBOpa, cogepxamiero 25% HC1?

247. B 1 n Boas! pacteopuan 67,2 x oxcusa cepui(IV),
H3MEPEHHOr0 OpPM HOPMAJBHBIX YCIOBHUAX. BErumcinre:
‘a) MaccoByio Koo SO, B pacTBope; 6) nponen'rﬂoe co;xepxca-
Hite Hy,;S03 B pacTBope?

248. KosddunuenTt a6cop6n;nn H,S Bopoit npu 0 °C ca-
crasaseT 4,65. BeraucauTe: a) maccoryio oo HyS B mony-
YeHHOM pacTBOpe; 6) COOTHOUICHME MEXAY UUCIOM MOJMeH
Boasl u H,S.

~ 249. B 400 r Bogs1 pacteopuax 160 1 HCI, 'namepennoro

npn 27.°C u 81 kIla. Brruucnare MacCOBYIO nomo HCl B no-

JIy4eHHOM DacTBOpe.
250. B 780 r Boger pacTeopran 420 g NH;, nsmepenno-
-ro opu 7 °C 1 121,6 xlla. Beruncaure MaccoByio HOII0 NH,
B DOJY9eHHOM PacTBOpE.

-
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251. B 1 xr poawm pactsopuau 60 1 HBr, usmepennoro
npr —13 °C u 93,2 xIla. Ckosbko rpammos AgNO; norpely-
erca ana B3aumopeiicTaus ¢ 10 r moayuernoro pacreopa?
Brraucaure macconyio gomo HBr B pacreope.

252. Kaxoii o6pem safimer mpm 17 °C um 104,0 xIla
aMMnak, cozepskamuiica B 34 ero 35% -moro pacrsopa
(p = 0,882)? .

253. Kaxkoiit 06peM noaua BOKOPOLA, HSMEDEHHOTO TIPK
7°C n 98,6 klla, cnenyer pacTBOpUTH B 450 r Bogur mm oo-
JyuYeHHdA PacTBOpa, cofepxamero 10% HI?

254. B raxoit Macce BOAHI ClIeAyeT PAaCTBOPHTS 1 m° am-
Muaxa, namepessoro npu 12 °C u 102,6 xIla, ana noxydge-
HUA pacTBOpa, coAeprxamero 32% NH;?

255, Ilpn nasnernu 154,6 kIla B 1 1 aEuIMEA pacTROPA-
erca 31,6 r H,S. Cronsko rpammos H,S Brigennures us 1 a1
pacTBopa, ecim yMeHbMUTE Aapnerne HoS no 52,0 xlla?

256. IIpm HEKOTOpOl TeMmepaType H JABJICHHM
101,3 x1la 1 51 asunnna (CgH;NH,, p = 1,02) moraomaer
13,6 1 H3S (0 °C u 101,3 kIla). BeruncauTe MaccoBylo oo
H,S B pacTsope.

257. KosdpdunuesT aﬁcopﬁxmn Bogopo,ma Bozoit npn
0 °C cocraBaser 0,021. IIpm KakoM JaBIE€HUH PACTBOPH-
MOCTH BOZOPOZA B BOJE LIPH TOM ke TeMIepaType AOCTAraeT
0,01 r/n? '

- 258. Koobdunuenr abcopbumn oxcupma yriaepona(IV)
Bojnoit npu 0 °C cocraBnser 1,71. Paccuuraiite MaccoByio
Ao oxcusa yriaepoaa(lV) s sacsimennom npu 0 °C m Aas-
nennn 1133,5 xlla pacTeope.

259. Ilpu KaxoM HABJICHHAH NOJKEH Haxonn'rbca cepo-
BOZIOPON, uTo0H 11pu 0 °C HACHITETE PACTBOD KO COAEpIKA-
Bus B HeM 3,4% H,S? Kosdpdunmenr abcopbnunm H,S npu
0 °C cocTaBaser 4,65. ' .

260. KosdpdpuumenTrr a6cop61mn KHCJOpOAa u asora
npu. 0 °C pasuul cooTBercrBenno 0,049 u 0,023. Tasosaa
cMech, coaepskamaz 20% O, m 80% N,, mogseprayra
B3OasrTeIBaHuI0 ¢ Bogoil mpu 0 °C. KakoB cocras _raahoéoﬁ
cmecn, pacteopenHoil B Bosie? OnpenennTe coCTaB rasopoi
CMeCH TI0CJie BhIZeJIeHNA ee B3 PAcTBOpa M MOBTOPHOTO pac-

. TBOpeHHA B Bofie (IpH Toi JKe TeMmeparype).
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4, CTPOEHUE ATOMA
M XUMUYECKAS CBA3b

4.1. BRCHEPI/IMEHTAJIBHO OHPEIIEJIHEMLIE
XAPARTEPI/ICTI/IRI/I ATOMOB o

Uucno Anoranpo HO3BOJNALT paccqma’rb cpenmom Mac-
Cy aromMa 37eMEHTa M Maccy HM30TOMa B KMJIOrpaMMax,
rpaMMax ¥ T. i. J[14 3TOro MolIApHYI0 Maccy ajeMeHTa Ha-
J0 PE3LCIUTE Ha YNCH0 ABOraapo, Npy 5TOM, KaK IpaBuiio,
IONXYy4YaeTCsa CPeAHAn Macca aToMma. '

IIpumep 1. PaccuuTaiite CPEeAHIOI Maccy aroMa xJjopa.
Pemelme. MosApHas Macca aTOMOB x.uopa pasna 35,45 I‘/MOJIb
- 8,02° “10% aToMoB x;:opa lmero'r Maccy 35,45 T
. 1 - L ’. » e ,," I ..’ X s
35,45 o

m = 5 89 10"23 T/ﬁTOMa

O,zmaxo ATOMOB XJOPAa ¢ TAKOIL Maccoﬁ B HeficTBUTE b~
HOCTH HE CYLIECTBYET. JJIeMEeHT XJIOP COCTOMT K3 M30TONOB

C MacCOBEIMM YHCIAMU 35w 37. AToMHEBIe MacChl 9THX H30- '

TOIOB COOTBETCTBEHHO pasHsI 34,97 1 36,97 a.e.m. Caego-
BATEJIBHO, ATOMEL XJI0pa BMelQT Macch: 5,81 - 1072% 11 6,14 x
x 10723 p/drom.' B yueGHOR HPAKTHKE MOMKHO OTDAHHYHTH-
cA pacveTOM CPeAHMX MACC ATOMOB, TeM Goee HTO MMEHHO
cpeaHHe MACCEI ATOMOB onga'r B ypaBHEHHA Ma’repna.rmnmx
GaHchOB. . . :

Yncno ABoranpo noanonae'r paccqn'ran paznmycHi aTo-
MOB MeTannoB. 1A pacueToB Memaniuieckux paduycos
GMOoM08 UCXOAAT U3 TOTO, YUTO B TBEPAOM COCTOSHUE ATOMEL
MHOTMX METAJI0B 06pasyioT TAK HASHIBACMYIO naommHed-
wyro ynaxosxy”. B nnotHeilimel ynakoske mapsl 3aHEMA-
1T 74%  ob6bema. Ecnu npunaaTte Mofens mapoofpasHLIX

aTOMOB B KpHMCTANNUYECKOR pelieTke MeTANI&, ‘TO-PACIeT

s

no.nyqae'rca HpOCTHM

Ilplmep 2. Paccquraﬁwe pa,zmyc r aToMa MAFEMA.: H.uos:uocn,
Mal‘!mnpaaﬂal 74 rfem® . e o T L

* B nornedimeit yHnakoBKe KaXKAbIH aToM uMeer 12 coceHux.
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. rpe AM; =24,3 r/Monb Monapnaa Macca Marnna.

41rr

Pewmenne, OGpeM ozmoro a-roma tmcno Anora.npo aToMOB

umeer 06'x,em %ﬁ 6, 02 1023 Jror 06'x>em coc-rawme-r 74% Mo.rmpno-

ro. a-romnoro ‘o6bema V,,. O'rcxona ]

4’;’ 6,02 1023 = o 74V,,f 0, 74

Cnenona'renbuo,

074'3AML‘ ‘f’o74 24.3.3
p-4n-6,02-102 X1,74.4x- 602 1023

’—16 1o-°cu 16A

:

B 'rex cuytxaax, nor,ua a'romm B npnc'ra.nnnqecnou pe-
IeTKe Me'ra.n.na He oﬁpaaym nnormeiimeii ynakoBKkH, pac-
YyeT 110 IpMBEAEHHOH Mojiesn He GyfeT CTONb TOYHEIM, OfHA-
Ko omubka He npesmmaeT 20% .

C nomomipio uucia ABOI‘aJ.'[pO MOKHO paccauTars,
CKOJILKO -2TOMOB COAEPIKHT Aaﬂﬂaﬂ MACca MR Aanm.m
Oﬁ’beM BEINECTBA. - 7 .- o .o e e -

" Hpumep 3. I/Ia rca.xoro !mc.na aToOMOB coc'roﬂ'r I r w 1 en® Mamna?

Pémenne.
6,02.-10% aromon mMaruus uMetor Maccy 24,31 ¢
- . 3 ’ » v T 1
- 802107 _ 248102 ar/r.

24,3
II10THOCTL MArHHAS 1 74 r/cm cnezxona'renbno. 1 cM nmeer mac-
cy 1,74 rs . :
6,02 - 1023 a’romon MArHUS UMEIOT Maccy 24,81 o
y DY A f'v"“vv 174»"'""*

g ‘6,02 1023 174

22 LS Rt
o ; 543 431 10 a'r/cm o

.3agaun
261. PaccunTaiiTe CpeAHIOI0 MacCy aTOMOB: &) BOXOPOAA;

6) resus; ‘B) nuTUA; T) Gepmianus; X) ‘6opa; €) yraepoxa;
JK) a30Ta; 3) KUCJIOPOZa; H) CBHHIOA; K) TOPUA; JI) ypaHa.

- . P e - . e
* TabaugHoe SHAYEHHE paguyca AToMa Marana 1,6 A,

o
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262. Ilnuneka amoMurna umeer Maccy 1078 r. M xa-
KOTO YHCJIa aTOMOB OHA COCTOHT? 7

263. CKOJLKO aTOMOB Tejnad coxepykuTca B 1 71 Bozzgyxa
npu 25 °C, ecnu ero mapoHajJbHOE JaBJeHHE COCTABJAET
0,47 ITa?

264. PaccuuraiiTe pafiyChl aTOMOB: a) Kansnus; 6) crpon-
LU, B) AMIOMUHHEA; I') TAJUIAA; ) ONOBA; €) CKaHZUA; %K) TH-
TaHA; 3) XPOMa; H) »Kejeda; K) KoGambTa; 1) HAKEJIA; M) Me-

.Zm; H) cepeGpa; o) 30J0Ta. ’
4.2. BOJIHOBBLIE H KOPIIYCRYJIAPHDBIE
CBOHCTBA MHKPOOBBHEKTOB

HI3BeCTHO, UTO PasJHUMdA B SHEPFHAX KBAHTOBHIX CO-
cToAHUM BHEIMHHX 3JeKTPOHOB ATOMOB N MOJIEKYJI, IIPOAB-
AAromuecsd IPH NOTJIOMIEHAA ¥ H3JIYIeHHH, COOTBETCTBYIOT
KBaHTaM 3Heprum (pomonam) BupuMOil H COCENZHHX —
yasTpaduoaeToBoii H nHbpakpacHoil — o6aacTeil aJeKTpPO-
MAarHEUTHOTO CIEKTPa, IPHUEM 3JEeKTPOMATCHHTHOE H3Jyve-
HHe 00BIYHO XapaKTePHUIYIOT NIUBOH BOJIHH A, 4 H3MeHeHHTe
COCTOSHHMH aToMa UJIH MOJIEKYJIE — aneprneﬁ E (o6braB0 B
BIIEKTPOH-BOJLTAX).

Ocnosnoe pacuetnoe cootHomerue (dpopmyna Hin-
wmelna)

E=hv=h§. : : (41)

" Ecsi Bce IOCTOAHHLIE BBecTH B exuHunax CH, To sHep-
' rida GyzeT nMeTH Pa3MepHOCTH ,T_[xc.

IIpmvxep 1. Buqncnme B 9JIeKTPOH-BOJILTAX DHEPIHIO Bo3byxAe-
HEA SNEKTPOHA B ATOMEe KaNbLIUA, eCHH Iaphl KaJbHIuf nomom,aro'r
GOTOHLI ¢ AAUNHON BOJIHE 6573 * 10710 :

Pewenne. dueprud Boaﬁymneﬂnn aroma AE paBHa SHepPrum mo-
raoiaemoro ¢oroua E, Koropas BEMACAAeTca N0 ypasHennio (4.1):

he _ 6,626-10734.3.108
AE = )
E= s 6573 -10-10

=3,024-107" Ix.

- BraGa. 3 sznomenua maxogmM 1 [l = 6,24 - 10'33B, CnepopaTens-
HO; HCKOMAas SHeprus cocrapuseT 3,024 - 10717+ 6,24 - 1018 = 1,89 3B.

- AK6UBANEHMHOCMb IHEPZUU U MACCHL Bmpamaewca
B ypaBHEHEHUK

E=mc . (4.2)
70 '

OTcioza MOXKHO HOJIYUHTE COOTHOINEHHE MEX Y SKBUBA-
neHTHO# Maccoii @oToHA m M AMEHGH BOJHH A, XapaKTepH-
sylomeit poToH:

E h
m=E -1 4.3
¢z Ac ( )‘

Ilprmep 2. BrluncianTe 9HEPrUio H MACCY, COOTBETCTRYIIOMUE do-
TOHY, XaPAKTEPHIYIOIEMYCA ATHHON BOJIHE 589 aM. :

N Pemenne. SHeprua dorona BEMHUCHAETCA IO ypasnenmo 4.1),
a aknnnuenmaa Macca — IO YPAaBHEHHIO (4 3):

~ he _6,626-10-34.3.108 _ -1
£ A 589.10-9 =3,37-107" Ik,
- E _337-101° -5,

’"‘c—z-m—a ,75+10

Jdnuna ne6poiiieBCKOM BOJHEI A\, ZBUMKYIIEHCA CO CKO-
pOCTbIO v ‘laCTKIIH c MaCCOK m, paccqn'rmnae'rca o ypas-
HEHUIO

A=t . 4.4

T , 7 ( )

- Ilpamep 3. Paccqn'ra.wre AIHHY Aeﬁponnencxou BOJIHE! BJIEKTPO-

Ha, YCKODPEHHOTO JJEKTPHYECKMM MOJeM ¢ HampsskenueM 13,6 B n
uMelomero cxopocts 2,2 + 10% m/c. '

Pemenne. PaccunThiBaeM AnuHy Boannl 1o ¢hopmyie (4 4)

h 6,626 - 10-34 = 2
A= - = 2 =33 10,
mv ~ 9,11-10-91.2,2. 106 3,3:107"a=3,3 A.

3axaun

265. lna hororoB uEGpaKpacHOH rPaHUOE! BUAUMOro
CBeTa, XapakTepusywounleiica AnmHOM BOJHEI 750 HM, M
yALTpadHONeTOBOM IPAHUIEI, XapAKTEpH3yIOmeHca AIH-
HO# BosnHBE! 400 HM, BHINHCAHTE SHEPIUIO B HKOYIAX H
3JIEKTPOH-BOJIbTaX Ha (POTOH M B AXKOYJAX Ha MOJL (oTO-
HOB,

266. PaGora BLIXOZA DJIEKTPORA M3 UMCTOTO I[€3UA CO-
crasider 1,9 oB, a u3 Hesud, HaHeCEHHOro HA BOJL(ppam,
1,36 5B. KaxoBa MaxcuMasJpHasA AJIUEA BOJIHE! CEETA, CIO-
c0DHOTO BEIGHBATD 9JEKTPOH C NOBEPXHOCTH IE3HA U mMe3us
Ha Bo.nmbpame? K kaxoif uacta COEKTpa OTHOCHTCH TaKoi

cBetr?
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267. @oTon y-naryieHds ¢ sHeprueit 1,024 » 10%3B Mo-
JKeT o6pa303a'rr> Iapy 4acTHIL: SIeKTPOH U IIOBHTPOH, Pac-
cunTaiiTe CyMMy Macc 3nex’rpona u noan'rpona. Ranona
Macca Ho3uTpoHa?

268. BrruucanTte maccy dorona, coo'rBe'rc'rByromero u-
HuHK cepur BansMepa, eciy oTBeualomas eif AIMHA BOJIHEL A =

= 6563 A.

269. BeruuciuTe AMUEY BOXEH Ae Bpoitnsa, koTopas co-
OTBeTCTBYET aMeKTPoHy ¢ Maccoii 9,1 « 10728 r, apmacymemy-
¢ co ckopocrsio 6 + 108 m/c. :

270, Kaxosa ANMUHA BOJHEI, COOTBETCTBYIONA Hac'mue
c~Maccon o,1r, nBumymenca ¢o cxopocTe 10 M/c?

271. Kakxosa nmojxHa GLITE CKODOCTh ABUMIKEHHA BJIEKT-
poxa B CM/ c, q-ron coome'rc'rsyxom;aﬂ eit ,umma BOJIHEI CO-

cTaBJmJIa 0,1 A? , :

272.. Bmtmcnn're B aB/a'rOM SHepIHuIo: Boséyomzeﬂua
anex'rpona B aTOMe BOLOpOXa LpH mepexofe c¢-1s- ma 2p-op-
6uTaNb, eCIU AMMHA U3TYIAEMOro KBaHTA CBETA: npn obpar-

HOM Ilepexo/ie COCTaBIAeT 1216 A. e

4.3, ATOMHI:IE OPBHTAJIH i
H HX PACIIOJIOJKEHI/IE B IIPOCTPAHCTBE

AHajuTHuecKHMe  BHIDAYKEHHUA  «JeiiCTBHTENLHBIX»
amoMHbLX op6umanel Y, NPUAATO PA3AENATh HA ABe Hac-
TH: PAJUAIBHYIO M YIJIOBYIO. BonnoBas QyHKIUA \; ABAA-
erca MX IDOH3BefeHUEM. BesnmunHa pasHajJbHOTO COMHO-
xcn-rena 3a3ncx«rr 'rom,xo o'r pacc'roanna I TOUKH A0 AApa U

b v
BCerga COREePIKNUT COMHOMKUTEID € "¢, Tax Kax BeJIMYUMHA € ¢
C yBeIUYeHUuEeM r JOBOJBHO OHCTPO yORIBaeT, To Ha 3HAYH-
TeJILHBIX PACCTOSHUAX OT SApa \f; HMeIOT 04eHb MaJlhie 3Ha-
4eHnsd, ¥, CIEOBATENLHO, 3IEKTPOHHEIE 0BIaKa B OTUX Mec-
Tax 6yAYT MMeTh Majble 3JIeKTPOHHbIE MJIOTHOCTH. YTIio-

BBle 3aBUCHMOCTH opburaneil yzo0H0 HpeACTABIATL B BHAE

AeKapTOBLIX KOOPHMHAT — MMEHHO OHU YKABLIBAIOTCA B Ka-
YeCcTBEe HMMKHEro HHAeKca opburanu. Takium 06pa30M op6n-

TANE 2px ume‘e-r Bmu; \yzp" = f(r) x. (IJymcn;na f(r) 3anae'r ce-

pntieéxn cumme’rplmnoe BJIeKTPOHHOE . 06IAKQ.. CoMuoscn-
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TeJb X HOKASLIBAET, YTO'B. ILJOCKOCTH yZ BeJII/I‘IHHa \llzp

6yp;e-r paBHa Hymo. Cnenoaa're.ubno, anex'rpormoe oﬁnaxo
2px-op6n'ra1m MOYKHO H306PasHTh TaK:

npudeM ﬁﬁnﬁkﬁiéﬁiﬁmﬁ"sﬁéﬁéhﬁaﬁ‘ % COOTBETCTBYIOT n
nonomu'rem.nme dHnadeHuA Bonnonon (byummn, a orprma-
TeABHBIM < o'rpnna'rem.nme.

IIpH ‘NOCTPOBHHRM I€OMeTPHYECKOro Bnna op6m'aJ1en
CHauaja Heo6XoAUMO HalTH HOJIOKEHHA IJIOCKOCTE; Tak
Ha3BIBAEMHIX }306biX NAocKocmel, B KOTODBIX dJeK- -
TPOHHEIE IIJIOTHOCTH DPABHEI HYJIIO, 3aTEM MEXAY OTUMHUH
ILTOCKOCTAMM. H306parkaTs opburanu. Hanpumep, ana d,;-6p-

fuTann y3NOBHMH GYAYT IIOCKOCTH X2 H Yz, a:pna d L2 "
opGuTanm — MJIOCKOCTH, NPOXOAALINE qepes 6ncce1¢rpncm
yriosn p;exap'ronmx Koopnmxa'r xu y. '

PO
- .

anamgnenml _

et

. 278. A306pasuTe aiIeKTpOHHbIE obnaxa: a) ls- op6n'ra-
au; 6) 2s-opbutann; B) 2py-op6n'ra1m, r) 2p,‘opGurants;
1) 3d,,-opGuranm; e) 3dx,-op6n'ra.7m' %K) 3dy,-op6n'ra1m-
3) 3d,,-opburanm — Ans 3d -opdn'rann YIII0BO# COMHO-

SKUTENb paBeH (32 —rz) S :

4.4. QJIEKTPOHHBIE :
H 3HERTPOHHO-TPA<DH‘IECKHE (DOPMYJIBI
ATOMOB

B nacrosmee BpeMﬂ KBBeC'l-‘HO w0 nopﬂanoeuu uo.uep
XMMHYECKOTO dleMeHTa B Tabnume JI. V. Menne.neena CcooT-
BETCTBYET YHCJIY IIPOTOHOB B AAPE ATOMA 3JIeMeHTa H Yuc-.
Ay 2JeKTPOHOB B JJEKTPOHHOM 060I0uKe 3JIeKTPHIECKH
HeliTpadbHOro atToma. Hmesno '3jieKTPOHOB ‘B ATOMAX JJé:
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MEHTOB He SBIAETCH NepuopwuecKkoi dynrnueit. Xnumusde-
CKHe CBOICTEA COETMHEHMHA-3ABUCAT B-:OCHOBHOM OT CTPDOEHHA
BHEIUHUX - 3JICKTPOHHEIX SHEPreTHYECKHX YPOBHEH aTOMOB
3jieMeHTOB. CTpoeHANe BHEINUX 3JIEKTPOHHBIX ypoBHeil aTo-
MOB, KaK ¥ XdMHYecKHe CBOHCTBA COeqUHEHMIi 3IeMeHTOB,
M3MEeHAETCA MePHOANIECKH. | '

Onmcarh * CTPOEHHE 3NEKTPOHHHIX 000JI0UEeK aTOMOB
MOKHO € IomoInbio npuHanuna Iayau, npasuna Kieukos-
ckoro # mpasmia I'yEga, KOTOpHe HCHOJNBL3YIOT IJA 3TOTO
OpenCTARICHUA O TaK HASHIBAEMHIX K6AHMOBHIX HUCAAX.

I'iaBHOE KBAHTOBOE YMCJO 1t B MHOI03JIEKTPDOHHOM aTo-
Me 0603HATYaEeT HOMED 3JICKTPOHHOI0O YPOBHSA; €T0 BEJIHYHHA
COOTBETCTBYET UHCHY TOAYPOBHEH, B3 KOTOPOr0 MOMKET CO-
CTOATH NAHHHI YPOBEHB. JIEE JaHHOTO aToOMa MeHbIIue
3HaYeHHA TJIABHOT'O KBAHTOBOT'O YHCJA COOTBETCTBYIOT H
MeHLIIMM BEJIMUMHAM SHepruii sJeKTpoHOB. Haa aToMoB
HM3BECTHHIX 3JIEMEHTOB 4HCJIO N IPHEHHUMAET NEeJOYHCIcH-

Hile sHauenud ot 1 710 7. Yucna n Gosnire 7 XxapaKkTepH3y-

10T BO3OY)XAEHHLIE COCTOSHHSA dJeKTPOHOB aToma. JJIEK-
TpoHHbIE YPOBHN 0603HavaroTcs 6yxksamu K, L, M, N, O, P
¥ @ B COOTBETCTBHHM CO 3HAYECHHAMH IJIABHOTO KBAHTOBOTO
yucaa, papEivMu 1, 2,3, 4,5,6u 7.

Op6urannHoe KBaHTOBOe uucho I XxapakTepusyer ajex-
TPOEHBIE NOAYPOBHH., OHO IPHHAMAET AJIA NAHHOIO N BCe
menouncaeHnsie suadenus or O go (n — 1), 1 9@ca0 TAKHX
3HAYEHHUIl omnpenesnAeT YHCIO BO3MOXKHBIX JJA AAHHOIO
3JeKTPOHHOTO YPOBHA moxyposreii. IlogypoBHEE, XapaKTe-
pusyloniuecs spadenuamu I, pasasiva 0, 1, 2 m 3, HaskBa-
JOT COOTBETCTBEHHO §-, p-, d- H f-HOAYPOBHAMH, 2 HAXORA-
I®eca Ha HUX SJIEKTPOHEI — S-, P-, d- 1 f-anexTponamu. Bee
OpPGUTANIN OZHOTO nonyposna HEMEIOT OLHHAKOBYIO Q)opmy

BJIEKTPOHHBIX 061aK0B".

MarlmTHoe KBaHTOBOE YMCIO m; IPMHEMAET BCE I[eJI0-

YicNeHHBIe 3HaveHust ot -+ 1o —I, sxmouasn 0. Yucio sEave-
HHil Mm; COOTBETCTBYeT uncay opbuTaneil B NOSypPOBHE.

IIpumep 1. Cronbko op6uTaneii BKiIouaeT p—nonyponenb?

Pemenue. Jina p-noayposneii I = 1. Yacno 3EaueHuil m; PABHO
TpeM (+1; 0; —1); caefopaTessHO, P-IORAYPOBEHD BKIIOYAET TPH P-Op-
6aramu. Oro Gynyr opburanm py, p, 4 p,.

* Kpome d 2 -op6uTanei d-nogyposseii # {-opbaranei.
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CnunoBoe KBaAHTOBOE YHCHO My NPUHUMAET ABa 3HAYE-
maa: + 1, n —= 1/, m xapakTepuayeT MarsuTHOE NOJE JAEKT-
pora. Ecnu aTom nmeerr JiBa 3JIEeKTPOHA H 06a OHE XapakTe-
puayoTca mg = + 1/,, ToO roBOPAT, YTO CyMMAapHEIi CIIHH
aroema paBeH 1. Ecau xe onun anex'rpon aToMa xapaKTepu-
ayerca m,=+1/,, a npyroit m, ~— /2, TO CyMMapHLI cIHH
paBeH HYJMIO. JJEKTPOH C COOTBETCTBYIOIHM CIIHHOBHIM
KBAHTOBBEIM YHCJIOM 0603HAUAETCH B 3JCKTPOHHO-Irpadude-
cknx ¢opmMyax CTpesodKoM, Hanpamep |.

CucTeMa YeTHIPEX KBAHTOBBIX YHCeJI DO3BOJISAET YCTAHO-

‘BUTH, KaK PacOpenesoTcs 110 YPOBHAM, HOYPOBHAM H OP-

6UTANAM 3NEKTPOHLL ATOMA.

Hpuanuo IMayam riaacuT: B aToMe He MOKeT ObITh IBYX
3JIEKTPOHOB, XapaKTEpHU3YIOINUXCA OAUHAKOBBIMU Habopa-
MM 9eTHIPeX KBAHTOBLIX YHCEJI.

Taxum 06pa3oM, KOJIHYECTBA JJIEKTPOHOB, KOTOPEIE MO-
TYT HAXOAUTLCA B ONHOM opOMTany|, HA 0ZHOM dHEpreTHYe-
CKOM HOZyPOBHE HJIM YPOBHE, OIIpeJeNdloTca KoJH9ecTBa-
MH Pa3EIHEX KOMONHANMHE KBAHTOBBIX HHCEII.

Opumep. 2. CxoNbKO 3JeKTPOHOB MOKET coflepxkaTh K-yposenn?

Pemenne. Ina K-yposaa n = 1. Cnegosatensso, L= 0, m;y= 0, m,
Moxer GuiTh pasHQ + '/, w ~ /5. KpaTko KoM6EHANMY KBAHTOBKIX TH-
Cell MOJXHO BEIpA3HTH TaKoil HociaenoBaTenpHOCThIOr M | m; m,. Jina
K-yPoBHA MOKHO COCTABHTE CHEAYION{AE KOMOHHAMY KBAHTOBBIX YH-
cen: 100+ 1/, w100~ 1/, Orciona crenyer, uro K-ypoBeHs MoxKeT
COIEP:XaThL ABa JJNEKTPOHA, A epBhlil nepuoa Tabauum 1. 1. Menge-
eJIeBa NOJDKEH COAepiKaTh ABa 3E€MERTa,

€ momomgeio npunyuna Ilayau paccCIUTEHIBAIOT, KaKOe
MAKCUMAaJbHOEC YUHCJIO JJIEKTPOHOB MOJKET cofepaarh JIo-
60ii yposers. OfHAKO 3aHONHEHHE YPOBHEH SJIEKTPOHAMU

“He IPOMCXOAMT CTPOro IOCihefoBaTENbHO — RHOTAA LIOA~

YPOBHH, XapaKTepusylouueca 60J1bMUM 3HaHEeHHEM TJIAB-
HOT'O KBAHTOBOTO YHCJIA, 3aIll0JIHAIOTCA PaHbIIe HORYPOBHEHR
C MEHBIINAM 3HAYEHUEM .

Ilopazox 3anonHenus HOXYPOBHEH MOMCHO ONpeNe/HTH
Ha OCHOBaHHHA npaguna Knewxoackxozo. IlocnenopaTens-
HOCTH 3alIONHEHUA MHOrOJIeKTPOHHBEIX ATOMOB 3aBUCHT OT
cymmsl (2 + [). B npenenax xaxporo 3aauenns cyMmsl (n + 1)

TIOpANOK 3allOJIHCHNA no,u;yponﬂeﬁ COOTBETCTBYET BO3pacTa-

HHIO TVIABHOTO KBAHTOBOTO UHMCJIA H, CIECAOBATENBHO, YMEADL-
MEeHKI0 OPGUTANBHOTO KBAHTOBOTO HuCTA. R0M6nnamm, I
KOTODEIX [ 2 n, HCKII0YAIOTCA.
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Hpumep 3. Kakosa nocnefoBaTeIbHOCTS 3aI0MHEHN 3JIeKTPOHA-
MU Tag#X TONypoBHeit, ANA KOTOpLIX ¢cyMMa (i + l)’bal‘sna'5?' ’
Pemelme.\CocTaBnM TaGJmuy Boamomuux sfavenus n u l:

p.‘.,.‘,‘.@.";_. 3 45
Loeiiiiiic2 100
ITonyposuu 3d 4p b5s

Hcknouensl kombugauuu n=1,1=4;n=2,1 =“i\3, TaK KaK OHH He
yIOBJIETBOPAIST yeaoBuo [ < (n— 1).

Hpumep 4 Hanumure 271K TPOHHYIO {opmyy.aTOMa 37IeMEHTa ¢
nopﬂgxosum Homepom 12 K xaxoi& rpylne 4 KaKOMY NepUOALY .OTHO-
. CHTCS 3TOT 91€MEHT? s .

Pemenwue. B COOTBETCTBHH C npammom Rnetmoncxoro nonypomm

aanomimoma B TB.KOI/I noc.rxe;(ona're.nbﬂoc'rn. lszszpas p... I/Ia upnnnn-

na Haynu cne,u.ye'r, tn*o Maxcnmanbnoe Tmcno 3/IEKTPOHOB HA s-nopy-
poBué paBHO 2, & HA p- nop;yponne — 6 }],anee o'rmeqaeM 9HCIA NEKT-
POHOB HA'IOAYPOBHAX, CJeL 3a TeM, TGk GyMMapHOE MHCIO DIeKT-
POHOB coc'rpnnno 12: 1322322p6332. 970 aneMeHT BTOPOi rpynnil, Tak
KAK Ha BHeIIHeM ypoBHe 2 anewfpona, OH HaXOAUTCH B TPETHEM HEPH-
OKie, TAK Kax MaKCHMalbEOe aﬂaueane masnoro KBAaHTOBOFO MHCJIA
paBno 3. p :
Banenmmnuie :mexmponu, T. €. BJIEKTPOHEI 8- H P- no,u-
yponnen BHemHeI‘O 3JIeKTPOHHOI‘0 YPOBHH u, eCJII(I OHH eCTb,
nd- no,uypomm NpesIAyIero ypomm, TIpeACTABIAIOT B BH-
e BIIeKTPOHHO-Ipadueckoi POPMYILL. B anexmponno-zpa-
puueckux. gopmynax op6n'raJm usobparxaioTca B BHUJe
Kna,qpa'mxon HiIn I‘OpKBOHT&JIbHBIX IIITpI/IXOB a; 3J1e1c'rpo-
HHEI — B BUJe CTPEJOK.

thmep 5. HaobpasuTte 3nexipbﬂﬂo-rpatbnqecxne ¢dopMyiEI aTo-
MosB 6opa, yriepoja 1 ejesa,

Pemenne. Dnexrponnsle GopMyIBt aToMoB fopa 1 yrieposa ume-
1T Taxoit Buas: B — 15%2s22pl; C — 15%25%22p%, Buemnnm apnaercs
BTOPOIL 3/I€KTPOHHEIN YPOBEHL — €r'0 ONHUCHIBAIOT cne;xyxonme dJeK-

TPORHO-TPapUUecKHe q)opmynm' :

2p+_,_f S 2p-‘ i _—

B C

B aTome yrieposa AB4 3JeKTPOHA P-UOAYPOBHA PAIMEINAIOTCSA B
ABYX p-opOuTansix c o;umaxom.xmn (oapaniensHBIME) CIMHAMI B CO-
OTBETCTBUH C NPAGUNOM Tynda'. . .

ONeKTpoEHAA (OPMYyNAa aTroMa jKejesa’ 1322s""2p°3s""3p64.‘1""3dG
BanenTHeIME ABNAIOTCA 3JI€KTPOHE '45234°. Dueprua 3d-opburaneit
HHIXKe, ueM 4s-opburaneit. ek TPOHHO-rpaduuecKas GOPMYIA ATOMA

JKeJie3a HMeeT BUJ
4s H
. 3d -
H j * j

O BI€KTPOHHO- rpaqmqecxnx (bopMny MOJMCHO nepeiiru
K TIPOCTPAHCTBEHHOMY H306pasKeHUI0 opﬁu'ra.nen BaJIeHT-
HEIX YpoBHei.

Hpumep 6. HaoGpagure, xax pacuonomenu anex'rpoanue oGnaxa
BAJIEHTHLIX 3JIeKTPOHOB B a-roMax amoMaHud, TepMaHud 1 cxamma.

‘Pewmenye. Bnexrponuo-rpaq)nqecxne tl)opMy.'lH a'rouon amowm-
Hus, repmaxms u cxaunua maexo'r 'x'axoi‘t mm.

ST
33_H_ :4s_H_ 3d+

9eKTPOHHLIe 061aKa BANSHTHEIX 3K TPOHOB MOKHO H30GPasHTh TAK:

' Op6urany, CoflepIKaNIEe 3JIeKTPOHHYIO Napy, 32l TPUXOBAHEL.

. Ecay HY)KHO HOJIYYHUTEL NPECTABIEHUE O PACIIOIIOMKEe-
HUU B. TPOCTPAHCTBE HECKOJBKUX. d-dJIEKTPOHOB; . TO A
6ospnieit HATIAZHOCTH KAMA0€ SJIEKTPOHEOE 06JIaK0 CIeRY-
eT n306pas3uTh Ha OTAETHHOM PHCYHKE.

* Tlo npasuny I'yapa, 3JIEKTPOHBL B mpesesax ndAypgnaa_» 3aHUMaloT
MaKCHMaJIbHOE HMCIO0 OpOrTaieli TaK, YTO6L cyMMapHBN CHUE 6611 MaK-
CHMAaNbHBIM,
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3amagan

274. CKOZIBKO DIEKTPOHOB MOYXET HAXOAUTHCSA Ha dIeK-
TPOBHHIX ypoBHax L, M, N, 0?

275. CKOJIBKO BAEKTPOHOB MOMKeT H&XO}IHTLCH Ha 2p- u
3p-nopyposEAX?

276, CKOJIbKO 3JIEKTPOHOB MOXKET HaXOAUTECH Ha 3d-,
4d- u 5d-mogypoBHAX? ‘

277. CKOMBKO 3JEKTDPOHOB MOMKET CONEDIKATH OfHA
2p-opGurans? Ogua 4 d-opGurans? Opua 4f-opburans?

278. Ilepuog 3aKaHYUBAETCS, KOTAA 3AIIOJIHAIOTCA BCE §-
u p-opburanu ofHoro ypopad. Kaxoe MaxcHMajbHOE CYyM-
MapHOe YHCJIO 2IEKTPOHOB MOTYT COLepIKaTh 8- U p-opbura-
Ju OFHOro yposHa?

279. B xaxoil moesefoBATEILHOCTH 3ATOJHSIOTCA MOA-

VPOBHH, OJis KOTODBEX cymMa (n + 1) paBHa mocNEmOBaATENB-
ol,2u3?

280. B xaxoii mocaenoBaTENLHOCTH 3aII0JHAIOTCS MOX-
YPOBEH, A5 KOTOPHIX cyMMa (1 + I) mocaenoBaTeIHO DaB-
Ha 6, T 8?7

281. B xaxoM nopAfKe B3aNOJHAIOTCA 3JIEKTPOBHLIE
HOAYPOBHM aTOMOB 3JIEMEHTOB B COOTBETCTBHHM. € TaGammeit
. Y. Merneneesa? ConocTaBbTe STOT HOPAAOK ¢ HOPAZKOM

3a00JHEHMA BJICKTPOHHBIX IIOAYDPOBHEH, BEIBEJEHHEIM -II0

npasuny Kneuxosckoro. Kaxue cymjecTsenHEle pasiIuyus
cresyeT OTMETHTE?

282, H300pasuTe 3JIeKTPOHHBIE 00JIaKa aTOMOB CJIEAYVIO-
KX HJIEMeHTOB: a) MuTudA; 6) 6epunang; 8B) 6opa; r) yriepo-
Ia; I) as0Ta; e) KUCJIOPOZA; JK) XpoMa; 3) Mapraana.

283. Hanuminrte 3J1eKTPOHHEIE (POPMYJILI ATOMOB 3Je-

MEHTOB BTOPOI'O M TPETHEro IEePHOAOB IIePHOANIECKOMH cuc-
TeMBl. Kaxue U3 HMX ABIAIOTCA S-, 4 KaKHe — p-dJIeMeH-
TamMu?

284, Hanumure a1eKTpOHHEIe GOPMYJIHI ATOMOB 3Je-
MEHTOB YeTBEPTOI'0 NepHoAa — Kalusd, CKaHAuSA, Maprad-
e, MUHKA, MEIIbAKE X KPUOTOHA, .

285. HanumuTte 3JIeKTPpOHHEIE (DOPMYJBI ATOMOB 3Je-
MEHTOB TATOT'O MEPHOAA € NOPANKOBEIMHU HOMepamMu 37, 43;
48, 52 u 54. K KaxuM rpynmamM mepHoOAMYecKOoi -CHCTeMB
orHOCATCHA 9TH djieMenTH? Kak orpaskaerca npnaa;mem-
HOCTB K PPyIIe B 3JI€KTPOHHO hopmyae? z

(L

286. HanumiuTe aNeKTpoEBBIe HOPMYJLI aTOMOB: 3Je-
MEHTOB IIECTOrQ Neproja — me3ud, spous, rabhuud, peEusd,
TaNMAA U acTara. K Kakum axemenram (s-, p-, d- uau f-) oan
oTHOCATCA?

287. HazsoBure 3JIeMeHTH!, RMEIOHIHE HO ONHOMY SJEKT-
POHyY Ha nonyposHe: a) 3d; 6) 4d; B)-5d. Hanumure amex-
TponAEIe GOPMYIIEI ATOMOB STHX 3HEMEHTOB M YKAXKUTE MX
MO0 eHHEe B IepUOANYIECKOil cHCTeMe — HepUOoJ, rpynna K
moArpynna.

288. HazoBuTe 2JIeMEHTHE 4 5 1 6-ro mepuonoB, y KOTO-
PHIX 3aKaHUYMBaeTCs 3anoineHme d-opburaseit (3d1°, 4410

u 5d'%). Hamumure 3JIeKTPOHHEIE (OPMYIEI aTOMOB STHX
9JIEMEHTOB H YKaMKUTE, K KAKOMY IepHOAY, Fpynne H mox-
rpynne nepuoinyecKoif CHCTEMEI OHK OTHOCHATCSH.

289. Croasxo cBoboganix d-opburajelt mMeeTCs B aTO-
MaxX THTaHa M BaHazua? Hanmmiare nna HMX 3JeKTPOH-
Ho-rpadudeckyio dopmyiy d-mogypOBHs.

290. HazosnTe anemeHTH 4-I'0- IEPHOLA; ATOMEI KOTO-
PHIX cozepixaT HamGossinee UHCIC HEOapHEIX d-3AEKTpo-
HOB. Hanumure auerc'rponnocrpaq:nqecxyio dopmyny mx
d-nogypoBHA.

291. Cxonpko CBOGOAHEIX f-opbuTajeil CONEePKHMTCA B
aToMax JIAHTAHOMOB OT IEePHA 10 CaMapHA BKJIIOUHTEILHO?

292. HagopuTe JaHTAHOHILI, ATOME! KOTODHIX HMEIOT
Hau6oJIBIIEee YUCIO0 HENAPHEIX f-2JI€KTPOHOB.

4.5. OBPA3B0BAHHE XHMHYECKOH CBSA3H.
BAJIEHTHOCTb. II0JIIPHOCTH CBI3H

CymecTByeT ABa OCHOBHEIX NOAXO0Aa K OONCAHMIO XHMH-
YeCKOIl cBA3U: Memod 6aNeHMHBLX CaA3el U memod mone-
KYnapuvix opbumanei.

B MeTone BaneHTHBIX cBA3eil KaxkAoe coequHEHHE pac-
CMATPHBaEeTCA KaK COBOKYIHOCTD HOMADHO CBA3AHHAIX aTO-
MOB, T. €. OH UCXOLUT U3 TOI'0, YTO XHMHUECKAS CBA3b OCY-
IMecTBJIAeTcHd CBA3LIBAIOIMUME BIEKTDOHHBIMM HapaMu,
KAOKAAsa U3 KOTOPHIX IPHUHALJICHKUT JBYM aToMaM. CBASLI-
BAIOIHE 3JIEKTPOEHEIE IAPH MOI'YT 00pa3oBLIBATHCA. IO 06~
MEHHOMY WJIH JOHOPHO-aKIEITOPHOMY MeXaHHu3MYy.
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Banenmnocms aroMa B'COeHHEEUR PaBHA YUCAY IAEK-
MPOHHBLX NAP, CEA3LLEAOUUX DAHARLLL amoMm ¢ dpyzumu
He3a6licCuMO OMm MeXAHU3MA UX 06pA306GHUA.

Ilo o6MeHHOMY MeXaHB3MY CBA35L BOSHHKAET 3a CUET Ile-
PEeKpLIBAHHUSA JEKTPOHHBIX OpOuTaNel HecIapeHHBIX 3JIeKT-
POHOB ABYX aTroMoB. B cBAsBIBalOlleil SIEKTPOHHOH mape
3JIeKTPOHHI EMEIOT aHTHHOAPaJLIeNbHbIe CIIMHEL.

- IIpamep 1. Iloxarkure, Kakue opbuTaNIu ¥ KaK y4acTBYIOT B oGpa-
30BAaHKM XKMHUECKOH CBA3H B MoyeKyjax: a) Liy, 6) L1F B) Fg. Harm-
’um-re rpaduueckne GopMyJIE! 3THX MOJEKYJL.
Peurenne. Bnewrponno-rpacbnqecxne ¢$hopMyNBI ATOMOB JNTHA U
dropa HUMEIOT BUA

_ O 2p'H"H‘+‘
2s I ] : 2s I f '
L ¥ . . F

HecnapeHHBI 3/eKTPOH, aTOMa JUTHA 3aHUMaeT 25-0p6uTais, a
aroma hropa — 2p-op6urainn. CirenosarenbHo, B 06pasoBaHn XuMH-
ueCKo#i CBA3H BHINENPHBE/IHHELIX COEAUHEHHIT YIACTBYIOT 2s-op6ura-
7 aTOMOB JHTHA U 2p- op6u’ramx aTroMoB dropa. D10 MOXKHO H300pa-
BUTH TAK:

@3@@0@0

LiF Fy

T'paduueckne Gopmyast HMeroT Taxoi pua: Li—Li; Li—F; F—F.

Yucno caaseil, KOTOPEle o6pasyeT aToM 10 OfMEHHOMY
MeXaHM3MY, Ka¥ OPABUJIO, PABHO UHCIY €ro HeCHAapeHHEBIX
BIEKTPOHOB B OCHOBHOM MIH BaJeHTHO-BO3GYMIEHHOM CO-
CTOAHMH. B MeTOZe BaJeHTHBHIX CBA3EH UCXOAAT U3 TOTO,
4TO BaJEHTHO-BO30YXKACHHbLIE COCTOSAHUA aToOMa, OTAUYaro-
nmeca OT OCHOBHOrO 6o;BmIMM HHCIOM Hecnapelmmx
BIIEKTPOHOB, HOMYUAIOTCA IEPEBOJOM OHOTO KM necxons-
KHX BJIeKTPOHOB BJIEKTDOHHBIX IIap B cBoGORHBIE opﬁm'a.un
APYroro mOZYPOBHA TOTO e 3JeKTPOHHOTO ypomm. o

HpnMep 2. CRonbKO ¢BA3EH 10 OGMEeHHOMY MEXaHA3MY MOTYT 06-

PasoBaTh aTOMEI KHCIOPOAA W ‘cepnl? Hannmme sMOupHYecKue Gop-
'MYJIBI BX COeAuHeRnH co Q)'ropom.
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. Pemenne. Kucnopoa saBaserca aneMeHTOM 2:r0 mepuoaa,:Ha Ba-
JIEHTHOM ypOBHe.ero aToM uMeeT 4 opburann 1 6 2j1eKTpoHoBs: .

et
e

B BajJeHTHOM 2JeKTPOHHOM YpOBHe aTOMa KMCJIOpDOHA HeT Ba-
KaHTHBIX opbuTtaneii; CNIEAOBATENLHO, ATOM KHCJIOPOAa MOXKET 06pa3o-
BaTh N0 OOMEHHOMY MEXAHM3MY TOJBKO ABe CBA3H. Coez;:;nenue,co
dropom umeer popmyny OF;. i

- Cepa — snemeHT 3-ro nepuoga. BaJxen'eru yponeub aToMa cepnl
cocTomT 3 3 noayposHeil n 9 opburaneii. Arom cepbl MOMKET HMETh
ABa BaJJeHTHO-BO30YKAEHHBIX COCTOAHUS

34 . » 3d+
”%++, A

cepa(ll) o cepa(lV) ' °

3d | |

s e
' o 38_&:" o cépa('Vi)"

¥ MoxeT oGpasoBuiBaTh 2, 4 1 6 craselt no 06MeHHOMY MeXaHH3MY.
Coénunenusn cept co 'qJ'ro'poM HMeIoT Goprtyas: SF;, S‘F.,, SFg."

Cssasnu Mebic,zxy ‘aroMaMm MOTYT OBITE xpa’erMn, T. @,
nsoﬁnmmn uau ’rpoﬁnmmn Kpa'rnme csasn oGpaay:o'rcx c
Y‘IaCTHEM 0- u n-cnﬁaen. e

Hpnmep 3. Hoxamme, Kaxua opﬁnrann u Kax y‘{ac'rsyxo'r B oﬁpa—
3osamm CBA3K B Monexyne Cz. Hannmu're rpatpnqecxyxo Q)opmyny
Monexym:z Ca.

Pemennue. Bnempoxuo rpamntxecxax (bopmyna a'roma ymepona
uMeeT BUL .

R L St ie L -ZP ,’I ' iI I T T R
FR PV e TR '.w2s.‘; |' av N LA ‘v TV e oy ST,
n:..‘{"’;‘ T e e R D L




B oGpaszosanuu cBaseli y KAXKAOFO aTOMA MOTYT y4acTBOBATH IO

ABa p-aJIeKTPOHA: O/HA CBARLIBAIOMAR dJEeKTPOHHaA mapa ofpasyer

0-CBsA3b, APYrad — M-CBA3B:

G-CBA3b . R-CBA3b

CoBMelIneHMe HTHX ABYX CXEM OCHOKHEHO TeM, UTO AIA HADKAJ-
HOCTH DPA3MEPEI SJEKTPOHHBIX 06JaKOB OTHOCKTENLHO pACCTOSHMIL

MeXAY ARpaMH’ AelaloT MansMu . IlosTOMY HA CXeMe T-cBA3DL «n0TA-
TUBAIOT npymnnnamu.

B rpadnrueckoit popmyie KakAyo U3 CBI3eil H306pakaloT BaleHTHBIM
mrpuxom: C=C.

XuMuuecKue CBA3H MEXJYy aToMaMH B MHOroaTom-
HBIX COeAUHEHHAX MOXKHO OIIMCHIBATH 11O OTI[eJIBHbIM dpar-
MEeHTaM.

IIpumep 4. Hoxaxure, Kaxne op0uTand B Kax y4acTeyioT B 06pa-
30BaHMK cBA3eil 8 monexyne HNO,.

Pemenne. I'padpuueckan dopmyna moneryns: HNO, nmee'r-mm
- H—0—N==0. CnezfosaTe]bH0, MOXKHO PACCMOTPETh (hPArMEHTEI MO-
gexynst H—0, O—N n N=0. Dnexrpouso-rpadmuecxue GopMynt
aToMOB BOAOPOAA, KHCAOPOJA H A30Ta UMEIOT TAKOM BUJ:

AT o e o s

* Ha Tarux cxemax o6mIYHO H306DPAKAIOTCA MPANUYHEIE HOBEPXHOCTH
opburaneii, saxmovanmue B cebe 40—50% anexTpornoro obraxa.
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Cps3u - 06pasyoTea S-3JeKTPOHOM aTOMAa BOJOPOAA B P-dJIEKTPOHA-~

S : o i ]
MU aTOMOB KHCIOpOAa 1 agora. Ceasy H—O0, 0-—N, N = O mox-

HO ApeacTaBAThE TakK:

H—O0 O—N

Bce paccMoTpeHHEIe BHIIIIE CBA3Y 06pasyroTcs 1o 06MeH-

HBIM MexanusMmaM. CylecTByeT MHOYKECTBO COefUHeHUI, B

KOTOPBIX ATOMBI, MOJICKYJIEL M HMOHBI CBA3AHLI IIO donop-

no—anqenmopnomy mexanuazmy, obpasysd, Kak IpaBuio,
KOMANeKcHble CoOedUHeHUA.

TIpumep 5. IToxa:xknre, KaKue OPGHTANIN K KAK YYaCTBYIOT B obpa-
30BaHuy cBaseit B coeanuerun K(NH;),.

Pemenne. Mosexyna KoMmmiekcHoro coefunetiug K(NHjz), obpa-
30BAHA HeiTPAILHBIM ATOMOM KAJIHNA M MONEKYJIAMHE aMMHAKa. DiIeK-
TPORHO-FpaduYecKas HOpMyIa ATOMA KA 1 SIeKTPOHHOE CTPOSHHE
MOJICKYJI aMMHUAKA MMEIOT CHeAYIOMUit BI: -

T
e = 5

4s+ ] » @

AroM KanuA AMeeT BaKaHTHEIE OPGUTAIN, & MOJIEKYJIa aMMUAKA —
HeO/IeIeHHYI0 SIeKTPOHNYIO napy (o6BefieHa KPYKKOM). XNIMIUecKHe
¢cBA3Hn 06pa3yiOTCA O JOHOPHO-aKUENITOPHOMY MEXAHN3MY: MOJeKYJ/Ib
AMMHUAKA — [AOHOPLI 9JIEKTPOHHLIX 18P, ATOM Kajnug — aknenrop. I'pa-
drveckyro gopmyiy K(NH3), npeacTaBASIOT clegytomaM o6pasom:

NH;

HsN——> K <—-—NH3

1

NH;,
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. TakuM 06pasoM, OneHHBaA. BAJNEHTHEIE BO3MOXHOCTH

BJIeMeHTOB, CIeAyeT YUHMTHIBATH. HAJIUYUE HECHAPEHHBIX
BJEeKTPOHOB. B OCHOBHOM M BaJeHTHO-BO3OY’KIEHHBIX CO-
CTOSHMAX aTOMa, BAKAHTHBIX Op6uTAaNeil M Helmoxe eHHBIX
BIEKTROHHEIX Hap.

- Npumep ‘6. Kaxue BaJtemnocm MO)!CET NpOABIATH 0J1080?
" Pesfienne. AToM 0/10Ba MOKHO npencTaBn'rb B OCHOBHOM H' Ba:rem--
HO- Boadyaxuennom coc'romumx. :

5d

5d
N
o + + +
53 l % |
onono(II) ' onono(IV)

Arom onosa(ll) Moxer odpaaona'rb JBe CBASH 110 06MEHHOMY Me-
XaHH3IMY, HanpuMep MogeKyanl SnCl,. Hannune BakaHTHEIX op6uTa-
Jeif y onosa(Il) oGycaosauBaeT BOSMOKHOCTE 00pa3oBbIBATE CBA3H B
xauec'rne axu.en'mpa 3JxeRTp0HHux [ap; U3BECTHHI KOMIIEKCHEBIE

HOHBI. SnCla, Sn(OH)a u coo'rse'rcwaylor.uﬂe uM coe;mnemm

KSnCl;, KSn(OH);. Hanuune Heno;xenexmoﬁ SAEKTPOHHOK napu 'y
aToMma. onona(ll) oﬁycnommaae'r BO3MOXKHOCTE 00pAa30BLEIBATL CBAIX B
Ka4ecTBe ZOHODA 3JIeKTpOHHOH napu npuqu B Hanﬁonbmen CTeneHu

3Ta CNOCOGHOCTL NPOABIAETCS Y HOHOB TRMA St Clg , Sn(OH) 3 , umeto-
mux H3bLITOUHEle 3/1eKTpoHEl; IIpuMepoM MOPYT énymmb KOMILTeKC-
uble coepunenna Tuna K {PH(SnClg);ClY. : : ST

Aroym o0Ba(IV) MoxeT 06pasoBaTh ieTkipe CBASH TIO oOMeHHOMY
MexauHuaMy, Hampumep SnCl,, n eme HecKOJALKO CBABel mo. KOHOP-
HO-aKIEIITOPHOMY MEXaHUIMY ‘B Kaqec'rne axuen'ropa, HanpuMep B
KoMtiTeKcHOM HoHe [SnCla]z" Lo

AHaJIHSHpOBaTB naneHTHme BOSMOJRHOCTH d -5/IeMEeHTOB
cnosKHee, YeM §- U P-3/eMEHTOB. Cnef.(yefr OTMETHTS, YTO. Y
aToMOB d-31eMEeHTOB HMeeTCs 3HAUNTENHHOE YHCIO BAKAHT-
HEIX OpGHTANe’ B BaJIEHTHOM yPOBHe, I0STOMY OHHE 067aza-
I0T NOBHIIIEHHOH CKIGHHOCTHIO 06Pa3OBLIBATE FOHOPHO-8K-
HenTOpHbIe CBA3H, BHICTYHIAA B KavecTBe AKEHTODPOB
BJIEKTPOHHELIX IMap. " '
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Pyt

" O6cysxnennsie B pasf. 1 rpa(bnqecxne cl)opMy.nm coenn-
HEHU# MOXHO YTOUHMTH Ha 6ase IpeAcTaBIeEHNit METOAA Ba-
JIeHTHBIX CBA3EH. Hpnmenaemmn BTpaduzecKux dbopmyaax
BaNeNMHBUL Wmpux ABNACTCA YCIOBHHIM HM306pakeHHUEM
cBA3LIBalONIEeil sMeKTPOHHON naphl. UucroBEIE BelWuMHEL
BAJIEHTHOCTH Y CTEIIeHH OKHAC/IEHU COBIANAIOT A1 MHOTHX,
HO He 718 Bcex coenunennit. Ipaguneckylo gopmyny cie-
AyeT COCTaBJIATH TaK, 9T00BI OHA COOTBETCTBOBAJIA 3TEKTPOH-
Ho-rpadudeckuM fopMysIaM aTOMOB COENUHEHNA.

Hpumep 7. Hanumure rpaduyecKkue GOpMyIEI Mohekyn: a) PH3;
6) NOCJ; B) S;0; r) HyPO,, ‘

Pewennue, a) ITocrpoenne rpadmr_:ecuoﬁ dopmyasl Monexyanl PHg
cJIefyeT BeCTH Ha OCHOBE dJeKTpoHHO-rpadmueckux GopMya aroMoB P

" bt
3s+1__ -

P oo .o H

‘ Tpix HecllapeHHbIX JTeKTpoHa aroMa.docdhopa o6pa3yioT TpH.CBA-
3u c a.nex'rponamu -rpex aToOMOB BOJ.‘lOpOJ:[a. QIIos'romy rpaquecxan

H
lbogmyna PH3 mMeeT B, H_P/

6) Ai;anornqno'rpa«pnqgcxax q)opmyn'a’_NOCl CTpoOHTCH qa‘ ocHoBe
3nekTpouHO-rpadudeckux dopmysi aromos N, O'ut Cl:

o2p ! I | ‘ 2p-H I 3PHH| )
N S S T PCRY « BTy
BTHM <dopmMynam HE COOTBETCTBYeET rpa(bnqecxaa d)opuyna

N—0—Cl, rax xax B Taxo# dopmyne y asora ocTaloTcs ABa HeclapeH-
HbIX 3JIeKTpPOHA, a cooTBercTBYeT dopMyna O=N-—Cl.

B) Tpaduueckan dopmyia S;0.He MOXKeT GHITH nocTpoeta Ha Gase
-x-axmx 3MeKTPOHHO-TPadEIECKAX HOPMYJT aTomos S u O:

B e
3s__l_1_ SN : 23+1_

S 0 Ll T e e
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ONEeXTROHHOMY CTDOSHMIC 3THX ATOMOB COOTBETCTBYET eHHCTBEH-

N S\ - ) ) i
Haa rpadpudecran Gopmyaa é/o. OpHaKO TaKMe TpeXuJeHHEIe HIK-

NEl Kpaiine HeyCTOHUMBEL . v
Jnsa mocrpoeHus rpaduueckoin dopuynst S;0 cienyeT HCHOAL30-

BATBH 3eKTPOHHO-rpadHyUecKylo (GOpMYINy cepsl B Bauenmo-noaﬁym-
JeHHOM COCTORHUM:

ozl
3s_l+ 7

C Bero rpaduueckan bopmysa S0 noayunr sug S=S—=0.

r) Eme Gosee CIOKHBIM ABiAAeTCA COCTaBNeHHe rpadmaeckoil
Q)opmynm monteryasr HzPO,. Hcexofd U3 3MeKTpOHHO-rpadHIecKHX
¢opmys aromos H, P 1 O moxr0 nocTpouTs TaKyio rpaduaeckyio pop-
Myay:

H—O\
P—H

H--O 4

Onnaxo ara dhopMmyaa npomsopetm'r Tomy dakTy, uro ochopHo-
BaTMCTaA KHC/IOTA H3;PO,; — xucnora oguoocuosnad. Iocrenuee o3-
Havaer, UTO TOJBLKO OAWH aTOM BOJZOpPOAa ﬁpncoeumien K dochopy ue-
pes KHCJIOpoA, a ABa APyrux — HelloCpeACTBeHHO K docdopy. Iloaro-
My rpaduyeckas dopmyna H3PO; cTpoutca -m& OCHOBAHMR

2JIEKTPOHHO-Tpaduveckof GoOpMyNAbl BaJIeHTHO-BO36GYXKAEHRHOrO CO-
croanud aToMa docdopa;

3p+++ 8d !
3s+ p*

I'paduueckaa popmyna HaPOg umeer up

.

ki
H—-0O— F:O
. H

# CymiecTRYIOUINE TPEXUICHARIE UKIEL B MoneKyaax Py crabumisir-
pyioTcs, BEPOATHO, YeTBePTHIM aToMoM docdopa. Ho Genntit docdop — ca-
MEl peaKIHORHOCIIOCOGHEL N3 ANIOTPONHYECKUX MoAHpUKALUIT,
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KopaneHTHaA CBA3L XapPaKTEPU3YeTCHA HOXAPHOCTHIO.
Jina ABYXaTOMHLIX MOJIEKYJI HOJAPHOCTH CBA3YM O3HAWAET M
MOJIAPHOCT, MONEKYAHL. II0AAPHOCTE MOJIEKYJEBI — 970 Ta-
Koe ee CBOMCTBO, KoTopoe OOYCIOBJIHMEBACT ONPEIEICHHYIO
OpHEHTAIUIO MOJIEKYJIE B 2JIEKTpHIeCcKOM mone. YTobH y3-
HATH, K KAKOMY K3 IByX CBA3AHHBIX aTOMOB CMEIIeHO JIeK-
TPOHHOE 06JIAK0, COIOCTABIAIOT BEINUNHE] OTHOCHTEIBHBIX |
snexkTpooTpunarentrocreit (0D0) aToMORB.. DeKTPOHHOE
o61aK0 cMemaerca K aTroMy ¢ Goxpumiedl sesmunaoit 090 n
co3faeT Ha HeM OTpHIATeNALHEBIH 3apazn. B Tabn. 4 IIpnio--
’KeHHA TPHBEJEHbI OTHOCHTENLHBLIE BJIEKTPOOTPHNATEND-
HOCTH ATOMOB: ‘

XIpumep 8. Onmpenenure, K KaKOMY ATOMY CMEIIEHO CBASHIBAIO-
1iee aJ1eKTPOHHOE 061ax0 B Monerysax HI, ICl, I,. '

Peniexme. OrHocHTEeILHEIS JNEKTPOOTPRIATEIILHOCTH ATOMOB BO-
ROPOAA, HOAA B XJ0pPA COOTBETCTBEHHO paBHH 2,1; 2,6; 3,0. Caenosa-
rexnsHO, B Manexyse HI onexrponnas napa cMemena  moxy: HS — I5;
B MoJiexyae ICl — xJopy: D L - CcIF; moneryna I—I Henoaapha.

TlonaproCcTs MOJEKYIBI MOXKET GBITH OMKMCAHA KOJANYE-
CTBEHHEO B BHIE I nsmepaemoi’i PKCIEPUMEHTANBHO BeNMINHEL
AUDONBHEOrO MOMEHTA, KOTOPAR BhIpasKaeTcd OOLIYHO B ae-

6a4x (1 nebait pases 3,34 - 10730 K - m).

TIpumep 9. Be:mtmna jAunonbroro Momernra monexysnsl HF pasna
1,91 D. Paccuuraiite aphexTUBEEIE 3apANLL Z,y HA ATOMAX BOAOPOAA
u dropa.

Pemenne. JunonpHEi MOMEHT paBeH LHPOU3BEAEHMIO 3apANOB
HA DACCTOAHHE MeXJAY HuMm, MOKHO HPHHATH, UTO DACCTOAHEE
Mex Ay 3apAfAME PABHO AAUHE CBA3Y, TOTAA MOXHO PACCYHTATE TaK
HaspIBAeMsle 9 dexmuenble sapadul Ha aroMax. JinEHa CBASH B Mo-
nexyne HF = 0,92 - 10720 m, Orcrona 1,91+ 3,34 - 1073% = Z,;, - 0,92 x x
107 Kn M, . €.

1,01:3,34 - 10-30

2= =592 - 10-10

=6,93-10"2° Kn = 0,43 a.e.a.”

‘Beauuunkl 5)PEKTUBHLIX 3apAJOB MOXKHO YKa3aTh B MOJIEKYJIE

rax: 043 - p043, :

* a.e,3, — ATOMHAZ €ANHMIA 3aDAAY, 32 8.€.3. NPUHAT 3apsAA OPOTOHA.
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293 Hoxaxcm‘e, Ka.:cue opﬁm'ajm u KaK yqacmyror B 06-
pasoBamm XMMHIYeCKUX CBAselt B Monexynax: a) LiH; 6) NH3,
B) Hzo r) HF; 1) BeO; e) CO; m) NO; 3) NFs, 1) OFy; k) NaF
1), PCls, M) SCly; B) KPOz, 0) L1ClO  11) KBOz, p) NaSCN. .,

294. CKOJBKO cBABEH 10 06MEHHOMY MeXaHU3MY MOLYT
oGpaaOBmBaTL aTOMBI:. a) AATU; 6) Gepumnns; B) Gopa;
r)’ yrnepona, &) 430Ta; €) (I)Topa, m) erMHHﬂ, 3) c])ocd)opa,
u) xnpopa? .

- 295, Hannmm‘e rpaquecxne d_)opmynm c.ne,nyxomux
MOJIeRYJI. a) Hy; 6) Nay; B), Nz, r) Og; ) Clg; ) Cy; k) By;
3) Se; u) Py; x) Hy0; 1) Hy0p5 M) NHy; 1) NoHy; 0) NoFy;
m) HCN; p) (CN)y; ¢)-HBOQy; 1) B,0,; y) HNO3; @) HNg;
x) N20; m) CO; u) Ni(CO),; mr) HCNS; m) NO,.
~ 296. ITo xaxuM MeXaHu3MaM MOryT 0Gpa30BBIBATL XM-
MUYEeCKUe CBA3KH aTOMEL CIeAYIOMIUX SIEMEHTOR: a) Gepu-
aug; 6).Gopas.B) a307Ta; T) Kucaoposa; x)-bropa; e} -Kanusa;
JK) Kanpmue;- 3) AJIOMHEHMA; W) KPeMHEA; K) hocdopa;
J1) XJiopa; M) HaTPUA; H) MAargus; 0) MBIIUBLAKA; O) CeJIeHA;

p) 6poma?

297. K xakuM aTomMam cmemenm CBSI3BIBAIOIIME PIIEK-
TPOHHEBIE 00JIaKAa B cleayonmx Monerynax: a) HCl; 6) HBr;
B) HI; r) NaH; ) KH;'e) BeQ; ) NOj'3) BN; u) CIF; k) ClBr;
a) MgS; M) BeCly; =B) BBr3, o) CO;; m) OFy; p) MgF,;
¢) AlCl13?

298. PaccunTaiire sdheKTUBHEIe 3aPAAI HA ATOMAX CJIe-

ay:omux mMonexrysa: a) BrCl; 6) BrF; s8):CIF; r) HCl; x)-HBr;
e) HI; »x) LiBr;.38) LiF; -u) NaCl; ®) Nal; JI) NO; M) H,0
(< HOH = 104,5°); H) NH3 (< HNH 107°) '

4.6. I‘EOMETPH‘IECKAH @OPMA MOJIEKYJT
H HOHOB

Teomerpnueckad gopma Monexy.n K HOHOB onpeneJmeT-
ca pacmoso:KeareM Afep uX aToMoB. CymiecTByeT HeCKOb-
KO Hanbonee pacIpOCTPAHEHHBIX ZeoMempuiecKux ¢popm
coeaunenuu (rabn. 1). OrmeueHHEe B Tabaune Hemonap-
HElE reomeTpnqecxne ¢ opMEI MOrYT.CTATE IOJAPHEIMY, €C-
‘1 aTOMEI B.GyAyT pasHBIMHU — TaK;' Monexy.ua COz Heno-
nApHAd, & COS — nonnpuaa
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VeranoBIeHO, UTO FeOMETPHS MOJEKYJ M HOHOB S- M prone-
MEHTOB 32BUCHT B OCHOBHOM OT ‘mc.ua ¥ PaCIIOJIO}KEeH NS O-CBA-
Beil M PEAKO OT Ham«mua n-cnaaen Cymec'rByeT Hecxonmco
crioco6oE onpefeienua reome'rpxmecxon QJOpMH coemmennﬁ

‘Teomerpuyueckas GopMa MHOTHX 'MONEKYJT i HOHOB HPEA-
onpenensaeTes pacnonoxcenuem D opﬁm'a.nen neHTpa.nLHoro

_aTOM& coemmemm .

Hpumep 1. Kaxyxo reome'rpuqecxyxo q;opMy muexo'r a) Mo.nexyna
H,S; 6) mon 1037

Pemeuue‘ a) Ha rpaqmqecxou GopMysl MOJIeKYJIbI HZS H—S—H
enenyer, ‘m‘o B HZS a'rom cepnl oGpaaye‘r JBe" o-csxaa no oGMenaomy Me-
XRHUIMY. HaoGpaaﬂM BJIEKTpOHHO rpaquecxylo Q)opmyny cepu(ll)

Daan

Hs popmynssBEARO, YTO C-CBA3NM 06pasywTcs p-opburanamMu aro-
Ma cepsl. JlBe p-opOUTANR PACHION0MNEHE grupoc'vpaﬂc'rhe?rax’:" s

Lo 5o » T

L

Ta 6 b n ma 1. Hauﬁonee pacnpoc'rpanennme reoMers
puueckue GOpMEI MOXEKYNX K HOHOB o

Tun Feomerpuue- | Hazsamus reomer- :
coenu- | cxue GpopMsl | prdeckux dopm u . [pumepsr
wemus |+ 7 -0 lax fonspuocts’ " )
AB, B—A—-B - JIKIHE[‘&HM’ i Ber, Co2,l BO;
P ! | menonapuag: SR
- | A—B \ VYraosasa, | HgS, S04 NO3 -
11 ... .| pDonapmaa e

L Hanpnmep, B COGIUHEHNH K4Ru20011° rpynma atomos Ru—O0—Rti
JIHHeHHB., HTO Oﬁch!OBJIeHO 7-CBA3LIO BCeX ‘l‘pex ATOMOB. . i
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I podonncenue mada. 1

Tun Teomerpuue- Haasaﬁna reoMer-
coenn- | ckue GOPMEL puyecKkux GopM | IIpaMeph
HeHud HX NOJAPHOCTH
ABs I B |Thtockui BCly, S0;, CO3~
_ o | TPeyronsauk,
B—A )120 HemonspHasn
B j
A Tprronanbaas H X -
-8 | mupana, NHz, Xe0s, 10,
B "= B nonapHasa
B—A—B T-o6pasmas, ICl3
]IS Honapuas
AB, - 3\ -/B  Terpasnp, CH,, C10;
L /A\B HenoasApHas
B
l|3 IInockmit ‘ - 2
B—A—B kBagpar, XeF4, IC].4 ’ [PtCl4]
' l|3 HenoxApHas
«Kavemu», SFy
B,..A\...B HCKaKeHHEBIX TeT-
¥ B paoxp,
moJLApHAR
AB; : 1.
i B TpuronanpHasg PF;, Fe(CO);
Bazzs A/\ \ 6rnmpamuna,
\T"\‘lB | HenonapHas
B .
B B B TerparoHansHas IFg
/’&‘k"/‘] oupaMuaa, |
B e __\,’B nonapHad
| ABg Bacl-onB Oxrasnap, SFg, [PtCIs1>
;"\A \///‘r HeNoNApHAR
B~ g
B
90

Kaxxpas ua 5ax o6pasyer 6-CcBA3b ¢ 15-opburaibio aToMa BOAOPOAA:

Sinpa aToMoB Cephl M BOAOPOAA PACIIOAOKEHEI CIERYIOMUM obpasom:

H

S H

CaepoBaTensno, monexkyia HyS — yrnosas.

6) M'padmyeckan dbopmyna uoHa 10; & aneKTpoHHO-rpadHuUecKas
dopmyna aroMa HOJa, COOTBETCTBYIOIAS €r0 COCTOSHHIO B HMOJAT-
HOHEe, HMEIOT CAeAYIomnil BAA:

o T
\053__!_1_ .

B noue 10; Tpu O-cBA3H 06pasyIoOTCA TPEMS CAMBIME HUSKUAME IO

IQ

aneprud opburanamu uoaa(V), T. e. TpeMs p-opburanamu (d-opSrTanu
HO/a YYACTBYIOT B 06pa30BaHKH N-CBA3el, KOTOphIe B JAHHOM Cly4ae
He paccMaTpuealorTca). Pacmosnoskenue p-opOuraneil B npocTpaHCTBe

TAKOBO, YTO TPH C-¢BA3Y B uoHe 103 M pacnoiomeHue fAxep aToOMOB’
HOAA I KUCNAOPOAa MMEIOT BHA:

z -

StApa ATOMOB

y 10;
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Cnep;onarensno, noH 103 m\aeer (110pmyny TpA-

i I‘OHaJIBHOH nupamzmm, €ero 4actro naoﬁpamalo'r cie-
RymuM o6pasoM:

Teomerpuueckas hopMa MHOTMX MOJe-
KyJl 1 HOHOB He MOJKET OBITH ONHACaHa ¢ HOMOMIBIO ATOMHEEIX
s-, p- u_d-opburaseil. 3to GrBaer Torna, Korga 6-cBA3M 06-
PasyioTCA PasHLIMU IO CHMMETPUY OpSUTaLAME OeHTpah-
HOT'O aroMa, HallpUMep §- U p- HI¥ §-, p- n d-opbuTamamm.
Boarux cryuaax BBORATCA NPEACTABICHUHA O 2u6pudnbix
opbumanax LeHTPaIbHOro aToMa. IIo OTHOIIEHHIO ADYT K
ApYyry ruGpugHble opbuTaIn pacno.uarazo'rca ozmnarcono n
KaK MOJXHO JaIbIIIe. ,zxpyr or npyra. .

v

npumep 2 Raxyro reome'rpw{ecxyro q)opmy umem'r Monexy.u;u.
a) COy; 6) PF;; B) mor C10; ? ‘

Pemenne. a) I‘paélmqecxak tboﬁmyna Monexyﬁu CO, umeer BHA
0= C=0 A'rom yraepoga o6GpasyeT YeThIpe casar; no obMeHHOMY Me-

XaHH3MY, naannx ABe C-cBASH. I/Iaoﬁpaxcaem anemponno rpaq)uqe-

ckyio hopmyay yraepoga(IV):
i

JBe 0-cBA3H 06pa3yIOTCA CAMBIME HUIKEMH 110 SHEPrHH, T. €. 2s-

u 2p-opGuranaMu:
T
2 A ) 5

o : .

Hanmune asyx pasEOnennnix cssaaeit C—O B Moseryne CO, 065-
SICHSETCS TeM, 4TO OZJHA $- M OAHA P-OPGUTANTE CMEIUBAIOTCA K H3 HUX
NONYYAITCH ABE SP- nuﬁpunaue, ORMHAKOBbIE H MAKCAMANLHO YAANEH-
HBle JIpyT OT APYyra: . - - : o -

2P++ ' 0o _.C_ 0.
- O

Monexyna COy nnpeina.”

9rixe'p'o;u(IV)
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~ 6) 'padmueckasn GopMysa, PACHONOKEHHE G-CBsA3ell u rubpuAuEIe

opburasn aToMa docdopa B Mosexyne PF5 uMeror Takoit Bua:

3d|'

. o G . YR . ' -
F\ F 3p . : '
F—F . S
F/\F 6 o6 ¢ spad‘l | v I II
o o - ¢ e o oo

s

Pacrionoxxenue B IPOCTPAHCTRE HATH sp®d-rubpupyrx opGuraneil
U pacrosoxeHue cnaseu aToMa q:ocq)opa ¢ aToMamMn q)-ropa HMEIOT Ta-
Kot BN :

PF5 umeer dopmy i‘purdausabi‘x OunEpaMuAbl.
B) F'padpmueckyio popMyy, O-CBA3LIBAKOIIUE H sps-ruﬁpnnﬂme op-

6ntann nora C1O; MoXHO NIOKA3aTh CAeRYIOMUMI CXeMaMH:

T T ey
S0 r

; -
8
it

sp
,o L

Yereipe sp -rubpuannle-opGaTaiy pacOoXaraloTes B MPOTDAHCT-
Be nox yraom 109,5° apyr K Apyry, a dopMa HOHa —~ TeTPasdAp:

0

d
¢ %



Jins MoJeKyJl ¥ MOHOB, OEHTPAJbHEE aTOME KOTOPHIX
¥MEIOT HeNo/eJIeHRbIe 3JIEKTPOHHEIE IaPEL H G-CBA3H ¢ d-0p-
6¥TanaMHu, ONHCAHHEIE BLIIIE TOAXOALL AJIA OIpefeeHns
reoMeTpHH MoJeKy) HenpumenuMsl. Teopus I'uanecnu —
‘TeOpHA OTTAIKHBAHUSA O-CBASLIBAIONIMX H HEIOOAeJCHHEIX
3JIEKTPOHHHIX Iap — HPHUroAHA H AJH 3THX ciaydaeB. B aTo#
TEOPHH PACCMATPUBAIOTCA KAK pPABHONEHHLIE B O-CBA3HI-
BAalOI[Ne, ¥ HeNofeJeH1kIe 2JIEKTPOHHEIE TTapHl.

Hpumep 3. Kakyio reomerpnyeckyio GopMy HMEIOT MOJEKYJIbI:
_a) ICl; 6) SO.? '

Pemenne. a) llna onpepenenns reometpun Monekyau ICl; HeoB-
XoAuMO H306pasuTh ee rpadpuuecKyio GopMyIy H B SJIEKTPOHHO-Ipa-
duueckoit hopMyse aTroMa mo/la BHIAEIATH G-CBA3LIBAIOIITE M Hellofe-
JIeHHBIE BJIEKTPOHHEIE Hapsl (HoM):

ot
Cl—TI / D
153—l—1— Ha1 G O

oan

L

B cooreercTBuMu ¢ Teopmeit I'msecnn, B OpocTpaHcTBe BOKpPYT
atoMa Hoja cleayer paBHOIEHHO pécuonomm‘b naThs opbutaieii: gee
HernojeNeytHE1E M TPH O-CBA3HIBaiomue. Henoaeennele o/leKTPOHHEIR
TIApHl PACIONATAIOTCH TaK, .YTro6bl MHHHMANLHO OTTATKHBATHL Apyr
Apyra:

Monexryna ICl; umeer T-o6pasnyio dopmy. i
6) YrnoBoe cTpoerue MoneKyabl SOy MOMKHO ONpPeAeNThL 00 pac-
HOJIOMKEeHNIo p-opbuTaseit aroma cepul. OZHAKO A1d MOAOGHEIX MOJIe-

Kya 'reopua I'mnnecon “acTo AaeT BOSMOMXHOCTL 60JIee TOYHO OﬂeHHTB
Be.nuquuy ‘yria cBA3H.

HM3obpazuu rpadureckyio dopMyny nonexynil SO, 1 B 3/€KTPOH-
Ho-rpaduueckoi opmyne atoMa cepul(IV) BrgennM G-cBA3LIBAIOIEE
¥ HenoJieJIeHHEIe 2JIeKTPOHHBIE Naphi:

94

0=8=0 3p_(l,—_i;+
4t

HOI B NN
B npocrpaHcTBe BOKPYI aTOMA cepbl HAZ0 PAa3MEeCTHTh TPH dJIeK-

TPOHHBIE NaphI: OAHY HENMOAENEHHYIO U JABe G-CBA3bIBAIOMLAE (T-CBA3LI-
Balolue opbuTaNl He paccMaTpHBalOTCA):

pO
119,5°

o

.

CieAyer EMeThb B BHAY, WTO, IO Teopru ['uiinecnn, pacnonoxenne
B IPOCTPAHCTBE G-CBASLIBAIOIIMX ¥ HEMTOJENEHHEIX BJIeKTPOBHAIX Hap, .
KaK NpaBHJIO, He COOTBeTCTBYeT (JopMe MOJNIEKYT. PopMa MONEKYJI 0D~
penendeTca pacHoioxeHNeM ANep aTOMOB. -

Hpu amanmse reoMeTPHUYeCKOr0 CTPOEHHSI MOJEKYad M
MOHOB PEKOMEHAYeTCA IPUAePKHBATLCA TaKoil mocyefoBa-
TeNLHOCTH.

1. HaomcaTs rpaq)nqecxylo dopmyny coegmHEEeHAA, B KO-
TOpOi YCTAHOBHUTS IMCJIO O-CBA3eit, 06pa3soBaHHEIX H IO 00-
MEHHOMY, U [0 IOHOPHO-aKIeITOPHOMY MeXaHH3MAaM.

2. B asnexrposHO-rpadmueckoit GopMysie NeHTPAIHHOIO
aToMa COeNMHEHMS MM (PpPArMeHTa BHAEIUTH O-CBASH H, B
cJIygae HeOGXOANMOCTH, HeloeIeBHbIe SJIEKTPOHHEIE IapEL.

3. OnpesennTs Te OPOUTANH, OT KOTOPHIX 3aBHCHT Ieo-
MeTpHAs COeANHEHNA, H306PA3HTE UX B IPOCTPAaHCTBE H 060-
3HAYATHL MECTONOJIOKEHKE AXeP aTOMOB. .

4. HazsaTs reoMmerpuadeckyio Gpopmy coefmEeHNS.

" TeomeTpaaecKyio bopMy coepunenutt d-a1eMeHTOB, KAK
IIPABHAJIO, OIIpeJieiAeT He DJIEKTPOHHOE CTPOECHAE IEHTPAb-
HOTO aTOMa, a cocTaB coefunenusd. Coenunenns Tuna MeAs
nuueiinbl, MeAs — okTa’apel, MeA, — o6GpIuBO TeTpasn-
PHI, HO eclN Y HUX 8 9IeKTPOHOB Ha d-NOAYypPOBHE, TO dallle
BCETO HMeIoT JOPMY IUIOCKOrO KBazpara.
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‘JafavmE.

v

299. Kaxkyio reome'rpnqecky:o ¢dopmMy HMMEIOT HHKelle-
pe4HCIeHHbIe MOJIEKYThI M MOHEI M KaKue OpGHTAIH OIpe-
ReJIAIOT MX CTPOEHHE: a) COS; 6) COCly; B) CFy; r) HoSe;
1) SCly; e) SO;Fz; &) SOCly; 3) PHj; n) Cl,0; K) MgF,;

1) AIClg; ) BFy; 1) SeOy; 0) IFy; m) Tely; p) SeFy; ¢) NOj ;

1) PO{; y) C103; @) 105
m) HCN; m)-C10,? ' :

-300. B xaxoit u3 MOJIEKYJT — st HZSe wim HyTe — n
HOYeMY YIroX MeMAy Ba.nen'rnbmn caasﬂmn 6oJsB11E OTKIIO-
HaeTca oT 90°? '

- 801, Rau " noqemy nameHaeTca BeIMYUHA yria B Bep-
1120 2:34 nnpammxanbnmx Monexyn 3H3 IpH IlepeXxofe_OT
PH; RSbHa? ‘ . . ,

302, Ha ocnoaanun 3eT'0 MOXKHO {feJIaTEH BEIGOD MeKAY
IJIOCKOCTHOR M OMpaMHUAANBHON MOJeEINM choeHua MO-
aerya BF; u NH3? :

303. B mapix nerTadTopuna doedopa Monexyma PF5
uMéeT popmy GinmupaMmuLtr, a PCl; B'kpucraininuecKoM Bu-

3 X) SiFZ; m) IozF;; 1) N,0;

Ae COCTOUT U3 HOHOB PCl., n P016 Ralcne rnﬁpmmue opﬁu- '

Tanu a-romos @ocdaopa oﬁpasym'r CBA3H B OQHOM H npyrom
cayuae? :

304. Onpe}xenn're T™TRO ru6pmm3auun ATOMEHBIX op6m'a-
Jeii 6opa u reoMeTpuuecKyio gopmy nosa BF, .

305. Oupenenure, MOJAPHLI MJIN HENOJAPHLI CIELYIO-
mue Mojerymni: a) MgCly; 6)-SnCly; B). SeCly; r) TeOQy:
n) AsBrg; e) CBry; k) CSCly; 3) PCly; 1) SO;; k) ‘SbClg;
a) SeFg; M) SnCl4, n) Xer, o) BrF5, n) 'POF3; p) HN3,

)BrFa, T) HCNO

' 306. Kaxylo reome'rpnqeclcylo (popmy HMEIoT cne,qyzo-
mue MOJEKYJIH M MOHBI d-37€MEHTOB: 8) CUClg, 6) HgFy;
B) ZnBrz, 1) Cdl'z, n) T1F4, e) ZrI4,‘xc) CrFe, a) MoFs,

u) FeFy; zc) NlClg, JI) FeCls, M) AgIz 5 H) HgI., ;. 0) Cr04 N

) MnO; ; p) FeF2™; ¢) RuC1Z™; 1) PLCIZ
96

h y) Au 014

-

4.7. METOIL MOJ'I‘EKYJIHPHLIX OPBHUTAJIEM (MMO)

Meron Monenynapnmx op6n'ra.uen HCXOAMT K3 TOTG, 4TO
Bce 9JIEKTPOHH! CBABAHHBIX aTOMOB Y4acTBYIOT B 06pa3oBa-
HUHM XMMHYecKOl CBA3H U B COeZUHEHNH HAXO0AATCA Ha MO-
nexkyaapiulx opbumanax (MO). B MEOrOATOMHBIX MOJIe-
KyJaxX ofHA MOJIEKYJAApHAa opGuTanb, cogepsxaniag o6bId-
HO ABa 3JIEKTPOHA, MOJKET OXBATLIBATH BCe AAPa MOJIEKYJIbI.
OneKTpOoHHAA mapa, HaXOAAMasAcA HA TAKOH MOJIEKYJIAp-
HOM OpPOGHTANHM, HABHIBAETCA AEIOKANU3OBAHHON B OTIHYME
OT JIOKAJHM30BAHHBIX HAp, CBASLIBAIOIMX TONbKO ABa AApA.
B HacroAmeM cGOpHHMKe paccMmarpuBaroTca MO ToabKO
JIBYXATOMHBLIX MOJIEKYJ H HOHOB, IO3TOMY JeJI0KaIU30BaH-
HBIE 3JIEKTPOHHBIE IapE] B faJbHEHINEeM He 06CyKAaI0TCA.

Yucno MOJEKYJAApHLIX OopOuTaneii paBHO CyMMe uHcel
aTOMHEBIX opfuTaneii. PasnuyaloT TPE IpPynnsl MOJEKYJIAP-
HBIX OpOHTAJell: CBASLIBAIOIIYE, PA3PRIXJIAONINE H HeCBAILI-
Baromue. JJIeKTPOHLI, HAXONAMMECA HA CBASBIBAIOINIAX MOJIE- .
KYJASIpPHBIX OpOUTANAX, MMEIOT YHEPrHI0 MEHBLIIYI0, dYeM Ha
ATOMHBIX, T. €. CBA3LIBAIOT A/(PA ATOMOB. QJIEKTPOHEI, HAXOAA-
mizecs Ha Pa3PhIXJIAIOIINX MOJEKYAAPHEIX OpOuTansix, mMe-
JOT 5HEPruIo GONBIIVIO, YeM HA ATOMHBIX, H, CJIEJOBATEJLHO,
OCJIaGMIIOT CBA3H MEXKAY aToMaMH. JHEPTrus 3JeKTPOHOB Ha
HeCBASHIBAIOMIHX MOJEKYAAPHBIX OPOHTANAX NPAKTHYECKH
paBHA KX 3HEPTUHM Ha HCXOIHBIX ATOMHBIX, I0O3TOMY TaKHE
3JIEeKTPOHLI He BJMAIOT HAa IIPOYHOCTL CBA3H. BaauMHOe pacro-
JIO3KEHHE CBA3BIBAIOIINX U PasPhIXJAIIMUX MOJEKYJIAPHBIX
opSuraeil Ha SHEpPreTUYeCKUX AUATPAMMAX JJIA COeANHEHUH
3JIeMeHTOB 1-T0 ¥ 2-10 IepHoZOB IIPHUBEAEHBI HA CXeMax:

AO MO AO © AO MO AO

B oP®P1g cP2P 2y,
: T —
Bl m, /|9 N\ Hx =| 2p ,/,p2p 1:"”"2 2p
B — ) E|—— | Lo -
g N P o) N, S2ps S
= \ ‘2 / 5 - ) {
§ \S S— g ] \A>cn cn< !
£ c®1s B Mﬂ: 2py w 2p;
I8 MOJEKYn 31eMeHTOB E ///\ oPaP2g I\\\ 2
1:ro mepnoga E 2s S
N\ \~ G 2s I /

JnA MonexyJ 3JIeMEeHTOB 2-ro NepHoRa ¢
YUYETOM B3anMOACHCTBHA

c°°2s-u 0 2p,-opburanekh
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Wcxons u3 pacopeseneHEus SIEKTPOHOB IO MOMEKYIAD-
HEIM Op6HUTANAM OOpPERENRIOT TAKHe xapaRTepndwn;cn Xu-
MUYecKo# CBA3H, KaK KPATHOCTL M MAUHUTHEE CBOHCTBA.
KpaTHOCTE CBA3M PACCYMTHIBAETCA KAK HOJYDPA3HOCTH 9H-
CeJI 37IeKTPOHOB HA CBA3BIBAIOINMUX U PaspHIXAAONIUX OpOH-
ranax. IIo MACHUTHEIM CBOMCTBAM COEAUMHEHHS KeNAT Ha
NapaMarsuTHBEIC U AuaMarsuTHsle. HapamarauTasle coey-
HeHAS AMeIOT HeCHapeHHLbIe 3JeKTPOHLI, B AUAMArHUTHRIX
COeIMHEHHAX BCE DJIeKTPOHEI CHAPeHK. AHATH3UPYS HEP-
TeTHYECKUe INHATPaMMbl, MQYKXHO CONOCTaBHUTH SHepPrum H
LJINHBI CBAsel, a TaKKe NOTEeRIUANLI HOHASA NN He CHJIb-
HO pasindalolinXcA IO 3JEeKTPOHHOMY CTPOEHHIO COefu-
HeHUH.

Tipumep 1. Yen BrI3nIBaeTCA pasiandne oHepruil paspeisa cBasel
B Mosnekyne Hy 1 B uonte Hj , KOTOpEIE COCTABNKIOT COOTBETCTBEHHOD
432 7 256 kl:x/Moas? Kaxosa B HAX KPaTHOCTE CRA3NT

. +
Pemeune, DEepreTuueckie amarpammsl Hy m Hy HMeroT BUR

— PP g —PP1s
—l-f- o*1s + a*1s
H, HY

Ca#3s B monekyine H, ocyinecTsiageTca napoil 21eKTPOHOB ¢ AHTH-
OapajnerbHLIMA COMHAME, PACHONOKEHHOM Ha opbuTanu ¢™1s. Jna
paspeia cBasu B uone Hy , ocymecrandemoil Ha Toif ske OpGuTaNM O~
HUM 2JeKTPOHOM, Tpebyerca MeHLIIEe ico:;ntlecTBo sneprun. Kpar-

1-0
2

HOCTB cBs3U B MoneKyse H, pasaa 2—52 =1, aB HOHE H; paBHa

=(0,5.

IIpamep 2. ConocraBbTe MarHATHEIE CBOHCTBA K KPATHOCTD CBA-

P +
3eil B Monexyne F; u B nome F; . B kaxoM coeauneHUN JHEPrAA CBAA
Gospme? Hanumare ux 3X6KTPOHARIE GOPMYJILL.
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Pemenye. Bowonmyemcs exXemoit, B xc'mpom AQ aTomosn diTopa

J‘H[ KDATKOCTHE OIYIIEHEL.

Monexynapasie - +
opbuTtanna .
PP 2p, — -

nPP 2p, AP 2p, # # 0+
o™ 2p, | #

n* 2p, 7 2p, # s
oP*P 2g #+ ¥+
6% 2s + +#

Mosexyna Fy AvaMaruuTHa — HENapHBIX BJEeKTPOHOB HET, WOH
Fi napamaraures (¢ = 1). Kparsocets cBagseil papHa cOOTBETCTBEHHO

8-6 _ 8-5
3 ~imTy
meryae Fj,

. -
= 1,5. Oneprua ceasm B nose Fy Gonvime, 9eM B MO-

Tipumep 3. Vs0o6pasnTe SHePreTHYECKYIO AMATPAMMY ATOMHEEX
opﬁn'ra.ueii H n F 1 Monekynapusix opSuraneit HF. Drepran HoHA3a-
nad aromos H a F coorsercTeenno pasusi 13,61 17,4 oB.

Pemenue. IaepreTuuecKas AMArpAMMa ypoBHeiHl ATOMHEIX u ‘Mo-
JNeRyAApHBIX opfuTaneit umeer cnegyromuii BuA:

. A0 H MO HF AO F

7
PP Ls2pX

. | X 13—1—-(/ . \\

N\
\ ueen

f:,\%%%%w
o =1s2p

# ae

necp

PasHoCTE 9HEPruUil BHELIHEX 3JeKTPOHOB ATOMOB BoZoposa u ¢hro-
pa Gnauska k 4 5B, uTo oTpamaeTcA B PASNUUHOM PACIOJOXKEHHE X
ATOMHBIX opbuTaieil APYr OTHOCATENLHO Apyra. CsasbIBarolad B pas-
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pHIXAAOmAR Monéxymxpnme opburanu obpasylorca u3 1s-opGuranu
aroma H n 2p,-op6uranu aroma F. 2s-op6urann aroma F aBNAETCA He-
.CBASHIBaOIeLt, TAK m_ ¢e BHeprus 3HAMMTeaLHO (Ha 25 9B) Mernme
SHEprum 1s-op6urany aroma H. HecBaspipaolinMy BCteCTBHE UHOM
CHMMeTPUY ABIAITCA X opburann 2p, u 2p,.

‘ “‘Sagaq‘u

307. Yem o6pAcHAETCA OFHEOATOMEOCTS MOJEKYl HHEPT-
HEIX rasoB? YeM BrI3BaHA BOBMOKHOCTE 00pa30BAHHUA Yac-
+
Tunst Nep; npu CHABEOM BO3OYKAeHHN HeoHA?

'308. Kax 1 xakxue cBOHCTBA MOJEKY.I ¥ CIOKHEIX HOHOB
M3MEHAIOTCA TPY YAAJEHHH BAEKTPOHA: &) CO CBA3HIBAIO-
meii MO; 6) ¢ pasprxnaiomess MO?

309. Moryr au CYIIecTBOBATH MONeKyanl Liy n Bey 1 ka-
KOBHI KPaTHOCTH X CBABEH? :
310 CpaBHHUTE KPaTHOCTH CBA3ell M MATHUTHEIE CBOHCT-

Ba Monexynet By m Monexyaaproro uona Bj .

311. Kax ninsaer nepexos N, — Ni 1 0, — O} ma xpar-
HOCTh U DHEPrHIO CBASH OGPAa3yIOmIerocs MOJEKYJIAPHOTO
MOHA CPABHUTENBHO ¢ HeHTpaANbHO MONeRyIoit?

312. Kax n3MeHAIOTCA KPATHOCTE ‘U 9HePrua CeAsel B
pany monexyn: a) By, Cz, N2; 6) Ny, O3, Fy; B pany Monexy-
napEsIx noHos: B) By, C3, N3 ; r) N7, 07, F3 ?

313. CpaBEMTe KDATHOCTH M 5HEPTHIO CBA3eil B paay
yacrun: Oy, Oz, O3 .

314. CocrasbTe sneprem-qecrcyxo auarpammy MO uac-

tun, NO*, NO n NO ¥ CpaBHUTE BX KPATHOCTH U SHEPraI0
cBAseit.
315. CpaBHuTe KPATHOCTH, JHEPrHIO CBA3eH M MarauT- .

Hile cBoiicTsa uactun COY, CO u CO™.

316. CocrasnTe snepremtzecxyro puarpammy AO u MO _

momexyanr LiH. Kaxne op6urann B ndit asnaores cBA3H-
BAIOMINMH, a KaKklie — HEeCBASLIBAIOIIUMH?
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5. TEPMOXHUMHA A
M XUMHYECKOE PABHOBECHE

5.1. 3AKOH I'ECCA 1 ETO IPUMEHEHUE
1A TEPMOXVMHAYECKHAX BBIYUCJIEHUM

Tennossie 3QdEKTH ABIAIOTCA BAXKHBIMHA XapaKTepHuc-
THUKaMM XuMuYecKux peaknuit. Ilo ux BesmmuunaM MOYKHO
CYAHUTD O TOM, ByIeT U B TeUeHHEe PDeaKuu HeKasd CHUCTeMa
HarpesBaThCA MM OXJAXKAATHCA H HACKOJIBKO. Tennosoit
adhdexT aBagerTca U cymec'rBeHHmM BKJAAOM B BeIHYHHY
XUMHUYECKOTO CPOACTBA, KOTOpPOE II03BOJAET ONpPERENHTH
BO3MOXKHOCTB TeX HJIM MHBIX B3aUMOJEHCTBHIA.

OcoGoe MecTo cpeAu TemnoBHIX dipderroB 3aHHMAIOT
TennoT (3RTANBNAK) OGpazoBaBuA BemecTs. Tennomanu

. (snmanvnuamu) o6pa3oeanus HAHIBAIOT TENJOBHE 3¢-

theKTH peaknuifi moJydeHHA MOJIA JAHHOIrO BellleCTBa H3
MpOCTHIX BeljecTB IIPH CTAHAAPTHHIX YCAoBHAX. B Tabn. 7
IIpunokeHns OpPHBEAeHH TEIJIOTH 00pPAa30BaHHA HEKOTO-
pex BemecTs. Huxnnit magexc 0603Ha4YaeT COCTOAHAE Be-

. mecTea: (T)— TBEpAROE, (*X) — mmmoe, (r) — rasoo6pa3-

Hoe, (p) — pac'mopennoe.

H3 3axona I'ecca — Tennonoii a(bdxelc'r peaxnnu He 3a-
BHCMT. OT HYTH ee, T. €. OT NPOMEXYTOUHEIX CTAHI peak-
MM, 2 3aBHCHT XHIOEL OT HAYANEHOr0 H KOHEYHOTO COCTOM-
HMI CHCTeMEI — BRITEKAIOT ABA DPAKTHYECKHAX CIEACTBHI.

1. Tepmoxumuvecxue ypasnenus BMecTe € TEIIOBEIMA
adbdexTaMu MOKHO CKIAALIBATS HNAW BEIUHTATH, YMHOMXKAThH
WM leJIUTh UX Ha Jo0ble Ymeua.

2. Tennosoit' shdexT peaxnmm A H, paBeH DPasHOCTH
cyMm Tensior o0pasoBanna A H 5, ee KOHeYHHX I HalaNb-
HEIX IPOAYKTOB; IPH 3TOM CJACLYyeT YIUTHIBATH CTEXHOMET-
pHYecKne KoahPUnuenTH YpABHEHUA PEaKIUN: .

AH, =Sn  AHugyp ~ 20y AHegyns

TAe ny ¥ n, — crexmoMerpmueckde KoaddUIUEATE UPaBOH
H JIeBoil uacTeit ypaBHeHHS peaKIHM, TUCIIO MOJIEH KaXA0ro

U3 KOHEUHbIX H HaYanbHLIX BemecTs; A H oo, B A Hogpq —
COOTBETCTBEHHO MX TeIlNIOTH 06pazoBaHHA.

101



Tlo HmerommuMesa B cOpaBOUHHKEX TemaoTaM obpasosa-
HUA BemecTs MOKHO PACCUHTATE TeNI0BOM adpexT nus mro-
Goro HamMCaHHOrO ypaBHEHHS DPeaKIiy, & eClU TemaoBoi
apdexT peakuuy U3BECTEH, TO MOKHO PACCUNTATE Temm'ry

o6pa3oBaEus OXHOTO U3 BEINECTB PeaAKIU.

Hpumep 1. Paccunraitre Tenosoit b (eKT peaKI AN OKUCACHUSA
Mo oxcuaa mpimeara(lll) eaomom.

Pemrenue. Hanumem ypasuenue peaxnud, ITox xasxAbIM U3 Be-
11ecTB BRInuIneM 13 Taba. 7 [Ipuio:xenusa TennoTs! o6pasoBanus, yM-
HOKeHERIe Ha CTexmoMeTpuuecKye KoahunuenTsl:

Asy03 + g Oy = ASzOg
~666 g +143 ~925

AH,, =925 - (2 143 - 666) = —354 Kllx/MonB.

Tipumep 2. Briumcnure TenmnoTry peaxinuu nepesosa GeasonHoro
cynbdura marpus 8 NayS0O; < TH,0, eciut TEIIoTsl pacTBopeHns 6e3Box-

HOr0 U CeMUBOAHOIO CYJIb(DUTOB HATPHA COOTBETCTBEHHO paBHml ~11

u +47 xI:x/Mons.
Pemenne.

Na;S05(r) + aq = Na;80x(p); AH, = ~11 &flx/nons,
'NaySOjz - TH,O(r) + aq = NagSOs(p); AH|, = 47 xJlx/Moxs.

3xecs ag — 6oNbIOE KOJMYECTBO BOALL.
PasnocTs 9THX ABYX ypasBHeHHY M TeITOBHIX 3adpdexror Hyaer
OIHCHIBATE LIpeBpalenne 6e3BONHOM CONN B KPUCTANIOTHADPATS

Na,S05(r) + TH,0 = Na,S0; « TH,O(1); AH, = ~11-47=
’ + =-58 kllx/Monb.

IIpumep 3. Briuucaure TemnoTy ofpa3zoBaHHA 3TaHa, €CIE H3-
BeCTHa Temyaora ero cropauus: A H., = —1560 rx/Moxb.
Pewenne, Hanvmenm ypapsenne peakinu TakuM o6pasoM, 9ToGx ne-
pen opaynoii aTana cTeXHOMeTPAIECKHE KoadgduuyeHT 651 paBen 1: ¢
C;Hg + 3,50, = 2C0,; + 3H20

AHy, 0 =-393-2 -286-3
A Hypop =AH, -=b(-286) +8+(-393)' 2~ A Hoq, =—1560 xﬂo‘z{/moa:;, |
| A Hoyp = 15@0 - 2863 =303 - 2 = —84 xllme/Monb,
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Hpumep 4. Brruncnnre B kJ[3K/MoIIh 3HEPIrIIo CBH3M Mong:éyn HF.
Peuwrenve. Hanunmem ypaBHeHHMe peaxuwn obpasosamma HF ma

aToOMOB: ,
H + F = HF
218 79,5 ~268

A H°y=-268 - 79,5 — 218 = —565,5 xJ:)x/Mou5,
E., = 565,5 x]I>x/Mo0xb.

B page cayuaes, ucnoan3ysa s3axkoe Iecca, MOXXBO pac-
CUHTATH Tenyoshle abdEKTH TaKMX peaKkIHui, KOTOpPHE B
IPHHIMIE IPOBECTH Henb3d. Taxr, upu obOCyKeHUH mOBe-
JleHusi BelleCTB B PACTBOPAX IOJBL3YIOTCA BeIMIHHAMK
sHepruil (TemsoT) ruApaTanud. Jnepzun 2udpamayuu —
3TO SHEPrHA, KOTOpas BLIAENsSeTCA IPH Iepexoie, HAIpH-
Mep, 1 MOJIb MOHOB HATPUA U 1 MOJBb XJIOPUA-HOHOB U3 rasa
B Taxoe 60JIbIIOe KOJMIeCTBO BOALI, UTO JayibHeHniee pasoas-
neHue He coszmaeT Temnosoro addexTa. Jlxa pacuera sHeprun
TrUIpaTanUd CTPOAT TaK HaskiBaeMblil yuxn Bopua — I'abe-
pa, B KOTOPOM OTpa)XeHbl pasjnuHble OIYTH LPOBeRCHHA
aToro nepexona. ORUE NYTh — STO OPAMOIH Hepexof rasoo0-
PasHEIX HOHOB B THAPaTHPOBAHHOE COCTOSHEE:

Na*(r) + €I(r) + aqg = Na*(p) + CI(p)

Bropoii nyTs He0OGXOAUMO MOCTPONTH U3 TAKHX IPOIeC-
coB, TeIIoBHe 3pdeKThl KOTOPHX H3BecTHH. IlepBhiil H
BTOPOH NYTH CO3AAIOT 3AMKHYTHIH IIUKJI, CyMMA TEILNIOBEIX
9ddexToB LI KOTOPOro, ECTECTBEHHO, PABHA HYJI0. B muxk-
ne Bopua — T'aGepa remnoBnie 3ddeKTHI MOYKHO H306pa-
JKaTh CTPENKAMH, HaIpaBjeHWe KOTOPHIX COOTBETCTBYeET
onpeReneHNAM TeloBHX sddexros. Hanpumep, pacrsope-

Hue 1 MOJIb XJIOpHAA HATPHSA MOKHO OIIMCATE CXeMOil

‘NaCl(t) —— NaCl(p) -

Ipnmep 5. Paccunraiite sreprumo raaparanun 1 Moxs nonos Na*
u 1 mons moros Cl™.
Pemrenne, Ilas Toro uro6sl HAfiTE TENIOBO 94)(1)eu'r pearuru
Na* (r) + CI"(r) — Na*(p) + CI" (p); A He =2

nocTpouM nuKa Bopua — I'abepa, B KOTOPOM 0TO0OpasHM TenaoTy PUjA-

partaumi ¥ Apyroi myrs oxr Na*(r) m CI(r) no Na*(p) m CI™(p). Bee
KOHCTAHTH! BRIpa)keHs! B Kk /Moxb. '
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-Na*(r) + Cl(r) -

Na'*@) + CI'(t) I A H,, = -348
Na(r) + CI"(r) | A Huw =496

Gl 1, e
Na(r) + 3 Cla(r) I 30 Haue, =122

. ) A H®,

Na(r) + %Clz(l") ] A H, =108 AP
NaCl() | l A Hyg, =-411
Na*(p) + C1"(p) | A Houm =4 ¢

" Bpi6upaeM HanpasleHIe MePeMHCIHNS TEIIOBEIX aqa(pemon o
YacoBOM CTPENKe U COCTABIAEM CYMMY: ;

AHpyp =AHpory —AHug, +A He +
+§AH;m +AH, +AH, =
AHuy, =A H;am +AHy, ~AHy ~
_EAH;ucc ~AHy -AHg,
A Hppp =4~ 411 - 108 + 348 ~ 496 — 122 = ~785 k/lx/Monb,

3axauu -

317. Buruucoare A H® peaxnuii:
a)2Mg + CO; = 2 MgO +C

6) B,0; + 3Mg = 38MgO + 2B

B) SiO4 + 2Mg = 2MgO + Si

r) ZnO + C=CO + Zn

&) MnO; + 2C = 2CO + Mn

e) 3Fez04 + 8Al = 4A1,0; + 9Fe
&) 4CO + 280, = 4CO, + Sz(r)

3) 4FeS,; + 110, = 2Fez0; + 8802
u) 2Cl, + 2H,0(r) = ,4‘HCI +0, "
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k) 2NH; + 1,50; = Ny + 3H,0(x)

1) H,O(r) +CO=CO, + H,

M) CO, + C(1) = 2CO

VH) st + 1,502 = HzO(JK) + SOZ

318. Tennorst pacreoperns SrCl, u SrCl, - 10H,0 co-
CTABIAIOT COOTBETCTBeHHO ~47,7 m 31,0 xJ{x/Mons. Bri-

"YHCANTE H3MEHSHHE PHTAILIHNY PeaKIuu

' SrClz + 10H20 = SrClz ’ 10H20

319. Temnora pacreopenma CuSOy cocrasiser
66,1 xJlsx/Mons, a TennoTa mepesojga CuSO, B CuSO4 X
x 5H,0 pasna -78,8 3 /Mosab. BeraucanTe Temwnory pac-
roperua CuSO,* 5H;0.

'320. Tennora croparus Merana A H,, =~890 RI[JK/MOJIB.

BaiyucauTe TeNMOTBOPHYIO CIIOCOGHOCTD MeTaHa (B KIIJ!{/Ms)
H TEIJIOTY ero o0pas’soBaHuA.

321. CxoJBKO TENNOTEI BHIXEAUTCH IPH CXKUTAHUHN 38 r
cepoyriepoaa?

322. BruncamTe TEIIOTY nepexoZa rpadura B agMas,
ecly ipH obpasosanun mMosis CO, ms rpaduTa BHgENAETCH
393,5 /[ /Monb, a us anMasa — 395,4 xIlx/Mous.

323. MicxopA U3 TEINOT Peaknuii okucienusa As,0O; kuc-
JIOPOJIOM K 030HOM

As,05 + 0, = As,05; A H® = ~271 flsx/mons, .
As;0;3+ 2/30; = As,O5; A H° = —365 k][>)x/Monb,

BEIYHUCJIMTE TEIJIOTY o6pa303anm; 030HA M3 MOJEKYJIAPHOrO
KHCIOPOZA.

324. icxops U8 TeNEOTH oGpasoBaHns BOAH (m) M Tel-
noBoro adderTa peakEn

H;0, =H,00x) +'/;0;; AH, = —98,3 xJlx/Moxnb,

BREIYHCINTE TenRoTy obpasopanng Hy0,.

325. Dnepruu aucconuanun H,; u Cl, cooTBeTcTBeHHO
cocrasyaioT 436 n 243 x]lx/Mons. Beruucaure aToMapHYIO
rennory o6pasopanus HCl u sgeprmio ceaam HCl.  ~ '
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326. Brrunciute Temory obpasosanunsa C;Hg, ecnu ns-
BECTHO, UTO0 Ip¥ croparuu 11 rero Brigenniocs 552 xJx,

' 327. Hcxona us renaoT gucconnanun Hy u Oy, pasasix

cooTBeTcTBeHHO 436 1 495 K ]I:1/MONIE, BHIYUCIUTE ATOMAP-

HYFO TEeIJIOTY ob6pazoBanua Boxkt (T) M CPENHIO YHEPTUIO
ceasy H—O.

328. BriuncanTe Tenyiory cropanus srunera CoHy, ecan

n3BeCTHO, UTO TeIJoTa ero obpasosanua. 52,3 rI>k/MOIE.
Kaxos TemuoBoii sbdexr croparma 10x C,H, (27°C u
98,64 kIla)?

829. Brruucaure TennoTy o6pasoBaEna Kapbuza Kajb-
nua CaCy, MCXonA U3 TeII0BOro sbhdexTa peakiun

Ca0+3C= CaCé + CO; A H° =460 x]»/monb
830. Ucxoxnsa us peaﬁum‘i
KClO; = KCl + 11/,0,; A H® = ~49,4 x]Ix/moxs,
KCl04 = KCl + 20y; AH®=33 KIIJK‘/MOJIB,

Bhryucaute A H® peaknun
4KClQa = 3KCl10, + KCI

331. Ilpu cropaHuM oxHOro JuTpa anermiaena (0 °C u
101,3 xI1a) Brimenserca 58,2 k. Borumcamre A H®gp
aleTujieHa.

332. Tensors! cropanus arana CoHg 1 STHJIeHA C,H, co-
OTBETCTBEHHQ COCTaBIAT —1560 1 ~1411 x>k /Mo0nb. BrI-
uncanTe A H® peaknuu rHAPUPOBAHAA 9THIIEHA

C,H, + Hy=C,H,

333. TemnoTsl cropanusa Gerszona () U aneTHIEHA COOT-
BeTCTBEHHO CocTaBaAnT —3268 u —-1301 Icllxc/m'o.ns. ‘Brr-
uncanTe A H° peaxknmn 3C,H,; = CgHg.

334. Tennora cropasus 3THIOBOTO CIOHUPTa COCTABAAET
1409 xJI:x/Mons. Berauciaure A H® peaknmn

2CO + 4H, = C;H;0H + H,0(x)

- 335. PaccunTaiite sHEpruo TBADATATHY HOAUAA IEe3ud:
AH 0o ca = —35 kIl /M0M5.
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© ' 886. PaccumraiiTe 5HepPruIO rHApaTanuu xjopuzxa 6a-
pua: AH e pact, = 10,5 x]laxc/Mons.

337. Durepruu aucconmuanuu MonexyJs Ny u H, coorser-
cTBeHHO paBHH 946 u 436 Ik /Moas. Beruncaute aroMap-
HYIO TEILIOTY 06pasoBaHud &MMHRAKA M CPeJHIOI HEPruIo
ceasu N—H.

. 5.2. XAMHUYECKOE PABHOBECHE

M=uorue XxMMRUecKKe PEAKIUU U Tpoleccsl o6paTuMsl,
HanpuMep:

2NO, = N,0, (5.1)
H,0(:x) = H,0(r) (5.2)
. CaCO; = CaO +CO, . (5.3)

IlepBhie ABa mpomecca 3aMeTHO O6GpaTHMSBI IPH OOBIY-
HBIX YCJIOBHSAX, W 5T0 MOXHO HabII0NaTh, TAK Kak rasoob-
pasHEIH. JUOKCH/ a30Ta OKpalleH B Oyphlil IBeT, a rasoob-
pasHBI{ TEeTPAOKCHUZ Aua30Ta GecnBeTeH; IPeBPaIeHA e
JKHKOM BOABL B ra3006pasHyio H Ha000pOT IPOUCKOAAT BO-
Kpyr mac. TperTnii nponecc 3aMeTHO oﬁpa'mM upu NOBH-
meHHOI TEMIepaType.

Heo6paTumoii aBnserca, HAIpUMeED, PeaKIUA PasIoxKe-
HUA JRXPOMATA SMMOHHA :

(NH,),Cr;07 — N3 + Cr;03 + 4H0

Jlna oB6paTMMEIX IPOIECCOB B ONHHUX CAYUATAX IPAKTH-
YecKM MIHOBEHHO, B APDYIHX CAydasaXx uepes HEKOTODOe Bpe-
MA BACTYNAaeT COCTOAHME PaBHOBeCHs. B cocTogaHEN paBHO-
BeCHA KOHIEHTPAIMH COCTABHBIX UacTell CHCTEMEI BO

I BpE€MEHU HEC H3MEHHAIOTCA. Ho PaBHOBECHUA ABJIAKTCA ANHA-

MEYHBEIMY, T.€. PeaKIuH He NpPeKpaIialoTcd, mOITOMY B
PARHOBECHEIX HpOIeccax BO3MOXKHEI CMENIEHRA IPK BHem-
HUX BO3JEUCTBHAX. )

B cocTosHHH PABHOBECHA MeXK/Jy DABHOBECHHIMH KOH-
[eAETpanUAMH CUCTEMEI YCTAHABIUBAIOTCA IOCTOAHHEIE COOT-
HOUIEHUA, KOAWUECTEBEHHO XAPAKTEPH3YIOMNECA KOHCIMAN-
mamu paérnoéecua. B BEIpa)keHHH KOHCTaHTHI PaBHOBECH:

B YHCAHNTEJIe 3alMChIBAECTCA IPOM3BEAEHHME PABHOBECHBIX
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KOHHEHTpauui (MAN KaBJeHuii) KOMIOHEHTOB IIPaBOil Yac-
TH YPABHeHNA PeaKUUH, a B 3HAMEHaTexe — Npon3peenne
PABHOBECHEBIX KOHUeHTpanmii (Min gaBjieHuit) JieBoit yac-
TH YypaBHeHHd PeaKkuui. Bce papHoOBecHbIe KOHUIEHTPAIMH
(u maBJeHMs) 3aNMCBHIBAIOTCA B CTENEHAX CTeXHOMEeTpHue-
CKUX KOd(DpUIUEeHTOB yPAaBHEHMA PeaAKIMN.

. B poipaskeHHAX KOHCTAHT PABHOBECHA HE OTPAKAIOTCH
TaKHe KOMIOHEHTH!, KOHIEHTpPanuyu KOTOPHIX B mpomuecce
pPeakINu He H3MEHAIOTCH, — s'ro TBepAble U MHOIIA SKUJ-

_ KUe BEIllecTBa,

Ipnumep 1. Hannmure BhIpaXeHMA KOHCTAHT PABHOBECHS AIA
BHIIIENpHUBeAEHHBIX peaknuit ¥ nponeccos (5.1)—(5.3).

Pemenne. B coorseTcTBHY ¢ BHIMIECKAa3aHHBIM BBIPAKEHUA KOHC-
TAHTHI PABHOBECHS MOSKHO 3aNUCAThL B BUAE:
[N204]
[NO,)*

K= ; K= [HzO(P)], K= [COz].

rxe [N;04], [NO,], [H20(r)], [COz] — pasHoBecuble KOHNEHTPALNH, &
K — xoncraHTa paBHOBECHA, 3aBUCALIAA OT IPHPOABLl PEATHPYIOIIHX
BEILECTE ¥ TeMIIePATYPLL % He 3aBUCAIIAA OT KOHIeHTparyH .

U3 npumepa 1 BugHO, 4YTO pasHogecHas KOHYyeHmpa-
yus razoobpasHol BOABI HAZ KUAKOM eCTh BeJIMUNEA TTOCTO-
AnHaA (OpH DOCTOAHHOM TeMIeparype). Cﬂe,uye'r MMeTh
B BUAY, 4TO KoHIeHTpanua H,0(r) 6yneT ocTaBaThCs IOCTO-
SHHOM N0 TeX IOpP, HOKa CYyILIeCTBYeT paBHOBecHe. Ecim
ofbeM Han KMAKOH BOZONH CHENATh TAKMM GOJBIIMM, UTO
BCH BOJA HCIIAPKTCA, TO paBHOBecna He OyAeT; B 9TUX yCJjI0-

. BUAX KOHLEHTPauus razoo6pasuoit BOALI MoKeT OLITH Jrio-
6oit BeTMuMEOl; He IPEBLIMIAIONIEil PABHOBECHYIO .

Cocrosnne papaosecud tHCTeMEl IpY JaHHON TeMmepa-
Type He 3aBHCHT OT TOr0, KaK co3faeTca cucTema. MoxHO
B HEKOTOPBIH COCYJ HAMUTh BOLEI K BAKPEITS €ro. H moxxHO
B 32KPBITHIH COCY] HaKka4yaTh HACOCOM Maprhl BOALI — B o@gﬂ
KX CIydasx B cOCy/ie o6pasyeTca Bojia M KOHIEHTPAIUA Ta-
3000pa3Hoii BOABI HaL KHUAKOHN Gyger onnﬁ\arconon.. :

* KpagpaTHeie CKOGKM 0603HAYAIOT HE TONLKO PABHOBECHDIE KOHITeHT-
Pamuu, 50 ¥ CYMeCTBYOINE, HAIPHMED, B pacTBOPAX CHIbLHBIX aJxex'rpo-
JLETOB. ‘

L Konqcsrpauna rasooﬁpaaﬂoﬁ BOABI MOJKET IIDeBBIIATH PABHOBEC-
HYI0 ¥ B OTCYTCTBHE XKHKOH BOAKI, €C/i 06pasyeTcs HePeCHIIIeHHbL Tap,
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PasHOBeCHBIE KOHIIEHTPAUNH CHCTEMBI CBA3AHEL- IPYT C
ApYroM KOHCTAHTOH paBHOBeCcHH W, KAK IPABUJIO, YDPaBHE-
HueM peaknuu. ECIM H3BeCTHH PaBHOBECHBIE KOHIEHTpA-
IHHA, TO KOHCTAHTH PABHOBECHA MOIyT OBbITH pacCUMTaHbI.
W mao6opoT, eclu M3BeCTHHI KOHCTAHTA PABRHOBECUA U HC-
XOAHbIe KOHIEHTPAUH COCTaBHBIX YacTell CHCTEMEI, TO MO-
ryT 65ITH paCCUMTaHbI pABHOBECHBIE KOHIIEHTPAIMH.

IIpumep 2. Beruuciure paBHOBECHbIE KOHIEHTPALMHE BOAOPOAA U
mOfia, eCIIK MIBECTHO, WTO UX KCXOAHEIE KOKISHTPANUY Cxy, U clz co-

crasmany 0,02 monn/n, a pasaosecnax xonuem-paxma HI pasra
0,03 Moab/n. Boryucanre KOHCTAHTY paBHOBeCHH.
Pemel-me. Ns YpaBHEHUA peaKnuu

"Hy(r) + I(r) = 2HI(r)

BUHO, 4TO Ha o6pasosanue 0,03 moss/n HI pacxopyerca 0,015 Mons/n
BOZIOPOZA H CTONBKO K€ HOfla; CJeI0BATENbHO, UX PaBHOBECHbIE KOH-
nenrpanuu pasusl u cocrasiasaior 0,02 - 0,015 = 0,005 mosun/x, a
KOHCTaHTa paBHOBECHA

[HI® 0,032

= = 2 = 36. B .
K [H,}{I,] .0,0052

IIpumep 3. B cucreme CO + Cly = COCl; (upm 625 K) [Cl;] =
= 0,3 Mons/x; [CO] = 0,2 Mmons/x u [COCl;) = 1,2 Mons/n. Brrunciaure
KOHCTAHTY pABHOBECHS CHCTEMA! M HavyAlbHbIC KOHNEHTPAOMHE XJOpa
Ccl, ¥ OKCHAA yraepozaa(Il) cco .

Pewenue. KoHCTaRTa pABHOBECHSA

[COCL] _ 1,2

= = 20.
[CL,IlCO]  0,3-0,2

W3 ypapHeH#A peaknun BUAHO, 4To A1 o6pasopanus 1,2 Monb/a
COCl; pacxopyerca oo 1,2 mous/n Clz 1 CO. CresosaTenbHo, UCKOAR-

HaA KOHNEHTpanys Xxopa ¢, = 0,3 +1,2=1,5 monp/1, a OKCHAA YT-
nepona(Il) cco = 0,2+ 1,2 = 1,4 monp/a.
Hpnmep 4. Koscranra paBHOBECHS CUCTEMB!
Hz + Iz(l‘) E=4 ZHI

npu HekoTopoil TeMilepaType paBHa 40. OnpeAenuTe, CKONLKO NPOLeH-
ToB Bojopona u uoja nepeiiger B HI, ecnn Mcxo/Hble KOHUESHTPALMK

STUX BEINECTE COCTABJIAIOT €y ‘= 0,01 mons/x, ¢y, = 0,03 Mmons/x.

109



Pemensie. BripasuM paBHOBeCHbie KOHIERTPAIIUA BEIRECTE Yepes
MCXOZHEIe X yMeHbINeHNe KOHIEHTPALIHI BOLOPOAAa H HOLA K MOMEHTY
HACTYILECHUT PABHOBECHS. 0603na1ium yMeHbINeHHe KOHIEeHTPANUH
BofopoAa U Hoza Yepes x. Cle0BaTeILHO, PABHOBECHEE KOHIeHTDA-
. unm cocrasar [Ip] = (0,01 — x) moas/a, [Hy) = (0,03 — x) monp/u,
[BI]) = 2x monp/a.

Jna BoIUUCIEHHA X HOACTABUM qnenosme 3HaYeHusd paBHOBEC-
HBIX KOHIeHTpalHil B BbIpaXKeHNe KOHCTAHTLI pABHOBECHA:

= HIPZ _ (2x)2 ~40
[H,1I;) . (0,01 ~x)(0,03-x) :

YpaBsHeHNe uMeeT ABa KOpHA: X1 = 0,0349 mons/n m x; = 0,0006
MOJIB/JI. W3 aByx suadeHuit ¥ caegyer Bblﬁpa’l‘b TO, KOTOPOE OTBEMAET
yCI0BUIO 3azaun. VexOfHAR KOHIIERTPAIH noAa pasra 0,01 Moxab/.
Cnenosa'renmo, yMeHbIUGHNEe KOHIEHTPALNK HOKA He MOKET GHITH
6onsiIe 0,01 Mo/ it pemnenueM sagaun 6yger xz = 0,0096 mMoas /.

Taxnn obpasom, n3 0,01 monb/n uona u 0,03 mons/n BOgopOAa
npopearuposasio 1o 0,0096 mMouan/x, 4TO COCTABASET COOTBETCTBEHHO
JULA AOJA B BOAOPOAA )

0,0096 - 100 _ 96%:; 0,0096-100

B = 0,
0.01 o 0.03 32%.

Sagaum
338. CocraBbTe BHIPaeHUA KOHCTAHT AJ18 CACAVIOIMX
TOMOT'€HHBIX CHCTEM:
a) 2H, + O, = 2H,0(r); 6) 2SOz + 0, & 2803;
B) 2NO, = 2NO + O,.

339. Hanumure BBIPQIKEHUS KOHCTAHT PaBHOBeCHUA AJIs
CAEAYIONIUX TeTEPOTeHHLIX CHCTEM:
a) C + €Oz = 2CO0; 6) 3Fe + 4H,0 < Fez0, + 4H,;
B) C + 2H, <= CH,.
340. Mcxonable KOEIeHTPanuu oxcuga yraepoga(ll) u

IapoB BOAH! PaBHHI 1 cocTaniaatoT 0,03 mons /. Beruucanre
PaBHOBECHEIE KOHI];eHTpaIIPIH CO, H;0 u H; B cucreme

€0 + H,0 = CO, + Hy,

~ ecntu paBHOBecHas koHmentpammsa CO, oxasanack paBHOH
0,01 mons/n. BeluncainTe KOHCTAHTY PABHOBECHA.
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341. Ilpu HexOoTODOH TeMImeparype pPaBHOBeCHEIE KOH-
IEeHTPaiA B CHCTEME

280, + 0, = 2803 _
COCTABAANH COOTBETCTBERHO [S0.] = 0,04 Moaw/a, [0;] =

= 0,06 moas/a, [SO3] = 0,02 Mons/a. BeiuncauTe KOHCTaH-
Ty paBHOBECHA U UCXOJHEIE RonueHTpaumn OKCHZA cepri(IV)

U KHCJopoja.

342, Brruucaure KOHCTAHTY PABHOBECHA CUCTEMBI
COCl, = CO + Cl,,

€C/Ii U HEKOTOpoit 'remnepaType pABHOBECHEIE KOHIEHT-
panuu okcuza yruepopa(ll) m xnopa paBHE! B COCTABIAIOT
0,001 moxs/x, a [COCl,] = 4,65 - 1075 Mons /.
" 343. Ucxoausle KOHIeHTpanuu oxcuaa asora(ll) u xmo-
pa B cucTeMe

2NO + Cl, == 2NOCl

v

COCTaBJISIOT COOTBETCTBeHHO 0, 5 ‘Moaep/a 1 0,2 Monb/i,
BoiumcinTe KOHCTAHTY pPAaBHOBECHS, €CAH K MOMEHTY
HaCTYOIeHHA paBHOBecusd npopearmposaino 20% oxcupa
asora(ll). .

344. Brruucaure KOHCTAHTY PABHOBECHA CHCTEMEL

N2 + 3H2 2NH3, -

€cnu B COCTOAEMM PABEOBECKS KOHIEHTPAIUA aMMUaKa co-
crasaser 0,4 monb/m, asora 0,03 Monb/;m, a Bogopoaa
0,10 monn/1.

345. BrlumcianuTe NPOLMEHT Pa3JI0KEHHA MOJEKRYIAP-

HOTO XJIOpa Ha aTOMbI, €CAM KOHCTAHTA DaBHOBeCHHA CO-
crapager 4,2 + 107, a ncxo,zmaa KOHUEHTpAIluA XJopa
0,04 mons/ 1.
. . 346. Onpegennte DaBHOBECHYIO KOHIIEHTPAI{HIO BOAOPO-
Jxa 8 cucreme 2HI == H, + I, ecsid nexoaHAA KOHIEHTDALUA
‘HI cocrasnsana 0,05 MOJB/M, 2 KOHCTAHTA pPasHOBecua K =
=0,02.

347. Koncranra pasrosecus cucremst 2HI = H; + I, pas-

Ha IpH HEKOTOpoil Teémmeparype 2 1072, Brruucaure cre-
HeHs TepMudecKoil gucconuanun HI,
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.348. Croasro moneit HI oﬁpasye'rc;at B CHCTEME
H, +I; =2 2HI

n3 1 moss I, u 2 Mo Hy, eciu KoHCTARTA pABHOBECHS CHC-
TeMHI paBHa 50?
: 349. Cronbko moxneii. Hy neobxogumo BBECTH Ha KaX-
- {ibI# MoJib I, uTOGEL B 06pasoBaBmIeiics cucTeMe (eM. 3aga4dy
348) 50% moxa npesparurocs B HI?

5.3. CBOBOIHASA SHEPTHS T'NBBECA
A PABHOBECHBIE KOHIIEHTPAITUH

B nponecce nayueHns XUMHUYeCKHX peaxnuit B XVIII~—
XIX BB. 6BLI0 YCTAHOBJIEHO, UTO OHU CONPOBONKIAIOTCA Tell-
TOBHIMH 3 QeKTaMit — MHOTHE PeaKIiK IPOTEKAIOT ¢ BhIze-
neHneM Tenya (ax3omepmuiecKue peakyyuu), HOKOTOPLIE —
C IorJIonmieHneM Tellia (Indomepmuueckue peaxyuu). lar-
ckuit xumuk X. ToMmcer cpenan suisog (1854 r.), wro Konu-
YeCTBO TEILJIOTHI, Bmgennameeca B DeakIliH, ABIAETCA Me-

POl XMMHYecKoro cponc'rna » a4 Gpaanysckuii XUMHK
M. Bepriio nobasui k aTomy (1867 r.), uTo 6e3 yuacTus uss-
He IPOTeKaloT PeaKINH TOJBKO C BhIAEJIeHHIeM TEeIJIOTEL.

Taxoif BRIBOJ IpeACTABIAJICA BHadajle BechbMa yGeau-
TensHBIM. B caMoM fmene, cropaeT ¢ BEIAEJEHHEM TeILIOTHI
yroJb, CropaeT BOJZOPOA, «TOPUT» C BHIZEJIeHNeM TeIJOThI
cMech anoMuHUA U moga. Ho ¢ cHIBHBIM oXjasKIeHHEM,
T. €. C TOTJONIEHMEM TEIJIOTH, IPOHUCXOLUT PacTBOPeHHE
PoAaHuAa aMMOHHA MJIA HATPATA AMMOHHSA. JHAOTepMUYe-
CKUMU ABJIAIOTCH TaKHe PeaKIHu:

1/, N,+1/,0,=NO; A H® =
= 90,4 x[[>x/Mons (3000 °C & BbIme),
C+CO, = 2C0; A H° = 172,38 xJIsx/Monn (900—1000 °C),
C + H,0 = CO + Hy; A H° = 131 k> /moms (1000—1200 °C).

3aecs B CKOBKAxX YKasaHbl HATEPBAJH TeMIepaTyp, 6J1aro-
OPUATHEBIE NIA NPOTEKAHNS PeaKImii.

* B Hacrosuiee BpeMa X UMHUYCCKOS CPOACTEO ONPEAEIAIOT IO H3MEHe-
HHUI0 cBoboxHOI sneprun T'uG6ca; Xumureckoe cpodcmao 1o BenuduHE PaB-~
HO, a IO 3HAKY NPOTHBOIIOIOKKO ¢BOCOAHOI sneprum I'nb6ca.

112 .

Cranpapraan cao6odnasn anepzus I'ub6ca A G° 3apucAT
OT H3MeHeHnd sHTANENNE A H® n nsMenennd suTponnn A 5°
peaxkmuu,

umponusa — 3T0 CBOICTBO BEILIECTBA, OKABHIBAIOIIEE
HApAAY ¢ PHTAAbNUEH BIANAHHe HA TeYeHHEe XHMHUIECKUX
peaknuii. C oHO CTOPOHEI, SHTPONKIO IPHHATO paccMar-
PHBATH KaK CBOMCTEO, 00YCHOBINBAIONIEe BO3MOXKHOCTD CY-
HlecTBOBAaHHA pasHOBecus. C Apyroil CTOPOHBI, H3MEeHEeHHE
SHTPONHK B XHMHUYECKOH peaKIy, B KOTOPOIl MCXOAHbIEe U
KOHedHEle BemiecTBa B3ATHEI B CTAHJAPTHHIX COCTOAHHUAX,
BXOAHUT B BeIUTHHY ¢BoGoxuo# sHeprun I'mb66ca, T. e. onpe-
JelsgeT XUMUIeCKoe CPOJCTBO.

DHTPONMIO BEIIECTBA PACCYMTHIBAIOT, CYMMHDYS OTHO-
IMeHENs NpUpaIieHnil TenjgoconepRanua 1 Mojib BelljecTsa
IpU HATPeBaHHH K a6COMIOTHON TeMmeparype, u o6os3HAYA-

0T CUMBOJIOM S°, DHTPONMIO BHIPAXKAIOT B DHTPOIIHMMHBIX

eguHnnax: s.e. =1 Ix/(mMoxs * K). I/Isiwenenne SHTPONHHU B
XO0Ae mponecca OIIpe/IeJIHIOT KAK Pa3HOCTD cyMMLi SHTPONHUK
HPOAYKTOB pPeakIMH M CYMMEI sn'rponnn HCXOZHEIX Be-
11ecTB.

Bosapnine 3HaYeHUA (BeJIUUBHBL) SHTPONIMM COOTBETCT-
ByloT Gostee CIOKHBEIM BeIIECTBAM H MeHee YIOpAAOYeH-
meiM cocroanuam. Tax, surponns moas CO, mpesnimaer
srTponuio Moaa CO Ha 16 3.e., a sATpOonMa Mosna COS Gonb-
e sarponuu CO, va 17,9 a.e. IIpu nepexoze *knAKoR BoO-
ABI B Ta3000pa3HyIo SHTPONUA MOJA BOAHK YBEJIUUYUBALTCA
Ha 118,6 3.e., a mpu nepexoje KHUAKOTO HpoMa B razoobpas-
HHI# — Ha 93 5.e. Bojlee ynopA#0d9eHHO#H CTPYKTYpe anma-
33 COOTBETCTBYeT SHTpomHua Ha 2,35 3.e. MeHbIIAA, UYEM ¥
rpadura.

Peaxiumn, CONPOBOMKIAIONMECH yBeIMUCHHEM oﬁ'bema
ra3000pasHbIX IPOJYKTOR, XapaKTePU3YIOTCH 3HAYHTEIBHBIM
yEeIHuYeHneM JHTPOINYM, K HaoGopor.

Tpumep 1. Berurcnaute n3MeHeHne sHTponun A S° B peakgmax:
a) H,S + Cl, = 2HCl + S(1)
6) SO5(r) = SOx(r) + /50,

Peutenne. s yaobersa noa dopMynoii KaxkAOro BelliecTsa Hallu-
HleM 3HadeHUe S°, YMHOKeHHOe Ha cTeXmoMeTpHUecKHit Koaddunu-
eHT ypaBHeHUR peaKnun:
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Iins peaknmn a):
' H,S + Clp= 2HCl + S()
S°(a.e.) 205,6 223 186,7-2 31,9
H3 cymmat .aa"i'_pon_nﬁ OPOAYKTOR m.i'-x'x'em CYMMY SHTPOIHHA ACXOAHLIX
BeUleCTB: ) : :
A S°=(186,7- 2+ 31,9) - (205,6 + 223) =-23,3 n.e.
Toao6abiM 0GpasoM piia peaxnun 6)
803 = 80z + 17,0,
8°(a.e.) 256,2 248,1 205 - 0,5
A 8° =(248,1 + 205 - 0,5) - 256,2 = 94;4'3.(;._

3aBHCAMOCTE MEXKLY CTAHAAPTHOM cBOOOXHOHA 3Heprmeii

Tu6bea {A G°) peakmmu, U3MeHEHHEM TeILIOCOREPKAHHA
{(AH)=m SHTPODHH {A S°) onpefieAeTcA nmpaxcennem .

"AG =AH"- TAS. 5.4

PaccuuraTs A G° MOXKHO nnyua cnocobamu. B Tabranax
IIpnaoxenus npusefeHsl cBOGOAHBIE SHeprEH 00pA30Ba-
HHA BelUleCTB HPH CTAHAAPTHHX ycaosaax. IIo oTuM Benn-
YMHAM MOXKHO PACCYNTATEH N3MeHeHHe CBOGOAHOH dHEpPrum
PeaKkmuy IPY CTAHAADTRLIX YCIOBHAX, BRIUYATAS U3 CYMMBL
CTaHAaPTHEIX CBOGOAHEIX 9HePruit 06pasoBaHUA KOHEYHHX
BEII[eCTB CYMMY CTaHAAPTHAIX aneprun o6paszoBaEua uc-
XOZHEIX BEIecTB.

Tpumep 2. Tlonsaysacs suauenusmm A G° o6pa3oBaHUS OTRCNE-
HBIX coeAMHenuil, BrpruncauTe A G° peaxuit:
a) COClgf—’ €O+ Cly
6) 805 + NOz # 803 + NO
Onpenenn;re, B KAKOM HanpagpjeHUd GygyT OpOTeKATh PeaKiiuu, ecinnd

BCe BeILeCTBA B3ATH! B CTAHZAPTHOM COCTOSHHM (B JAHHOM CJIyYae BCe
BemecTsa — rassi, npiz 101,3 xIla r 25 °C).

- % B yueSuoil nurepartype YacTO ONKCHIBACTCA NPHMeHEHUE BEIHMYMH
AG. Onmaxo, Ang Toro 4TOGHL NOXYUUTS BeIuIuny A G, HEOBXORUMO CHC-
TEMY 38Z8BATH ¢ IOMOIIBI0 KOHUEHTPALMA U HCXOHLX BeIecTs, ¥ npo-
AyKTOB pearaun. Torga ecau A G < 0, TO HCXOAHBIE BEIIECTBA EPEXORAT B
opoxyxTsl, ecnu A G > 0, To IPOAYKTHI — B MCXOXHEIE, ecau A G = 0, To
‘ c:zyuamio BLIGDaHE! PABHOBECHLIC KOHUEHTPAIIMH ¥ MCXOLHLIX BELUIECTE, ’
npoAy!c'roa. OzuaKo B IPAKTHYECKOH XHMUK BOIPOCH CTABAT HO-ADYTOMY:
Byzner an KHCIOPOJ OKMCIATH, HANPUMeD, MeAs? B arom ciayuae upuMe-
2517 A G Eennsa, TaK KaX ecay CUMTATH, YTO KOHIECHTPALMKA npo,uyx'ron
panr-m "yJIo, TO A G Bcerga 6yzer pasmo — 9,
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Penienme. - .
8)AG = (A Ggo +A Gyy,) - A o, =
= (-137,2 4+ 0) + 210,4 = 73,2 kA /Monb.
AVG" > 0; cneposarensuo, u3 CO u Cl, 6yner o6pasosmpatsca COCl,.
6)8G° = (A G0, +A Giyo) - (A Gxo, +A Gro,) =
= (-370,4 + 86,6) - (~300,4 + 51,8) = ~35,2 /i /mons.

3necn A G° < 0, uro cEmerenseTRyeT O TOM, uTo u3 S0z u NO, Gyayr
obpazosriBarhea SO; u NO.

Benwuuny A G° MoXKHO pacctm'rau H 1O HPUBERCAHBIM
B CIPABOYHHX TA6aMDaX SHTANBOMAM O0pPa3OBaHNA H 9BT-

~ poumam Berects. IIpn sTOM, puMensaa opmyny (5.4) n

MCXO[f N3 YOPOIAIONIeTo npeanonoxenns, uro A H°n A 8°
He 3aBHCAT OT TeMOepaTypPH (2 OHH, €CAE B TEMICPATYPHOM
HHTEpBaJe HET NePeXo/0B M3 OAHOrO ATPErATHOTO COCTOA-
HHEA B Ipyroe, M3MeHAI0TCA He OY€Hp CHIIBHO), MOJKHO pac-

cunTath A G° npn pasAAIHEIX reMnepaTypax (A G° ,)
Tipnmep 3. Hoxisyses suauennsmu A H° u S°, BLumcnure A G°

peaknaii:
a)C(m) + Oz = CO,

6) Na(t) + = Clz = NaCl(t); AH® = -410,9 k]l /mMons
CpapHuTe ¢ fananMn Tabx. 7 Hpnnomem :
Pemenue, a) A3 Bupaxenna (5.4) surexaer, uto A G° OTIMYAETCA

.oT A H® 5a senxnuuny TA S° a B CTAHJAPTHEHIX YCJIOBHAX -— HA Bejn-
yury 298 A S°;

AS°= S;;O, -(Sg + Sz,z) = 213,6 - (5,73 + 205,0) =
. = 2,87 I /(Monn * K) = 2,87 107% kx/(Mons * K),
orkyna A G° = -393,5 — 298 2,87 - 1073 = -394,3 x[x/Moxs.
To ke anst peaxuumn 6);

AS® = SNaClr ~(Sxa +0, 5Scx y=72,36 - (51,4+0 5 223)=
= ~00,54 lIxc/_(mom, K);
AG® = -410,9 ~ 298 - (90,54 - 107%) = ~383,9 K[>k /Moxb.
* Beanuuaer A G°, (¢ BepxHuUM ungéxcoia %) 1o cHOeMy HasHaueHKIO

CAYKAT ANA pacueTa ROHCTAHTHL PABHOBECHS. IIoa'romy MOKHO Hannucarp
AG,; =-RTInK,.
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XapakTepu30BaTh XUMHYECKHE DEAKIHMH C IIOMOIIHIO
A G° MoxHO AByMA cocoGamu. Bo-nepssix, mo 3Haky A G°
MOJKHO CYAIUTH O TOM, 6YAYyT iU BelecTBa, 3alUCAHHBIE B
JIeBOH YacTM ypaBHEHMA PeakHUH, NePeXOAHTh B BelllecT-
Bd, 3alMCaHHEIE B OpaBoil yacTH (A G° < 0), mnu mao6opor
(AG® > 0) B Tex cryuanx, ecjim Bce V4aCTHHKM PeaKIuy B3s-
THl B CTAH/IAPTHEIX COCTOSAHUAX. Ho AjiA Heopranmdeckoif
XHAMHH TaKasd HOCTAHOBKA Bompoca HeoGnuHa. Bo-BTODEIX,

no BesuunHe A G° MOXHO PACCYUTATH KOHCTAHTY paBHOBe-
cua K ua coorHomennga

-AG°

AG°=-RTInK; K= e RT |

OnnceiBas peaknuu ¢ HOMOIMIBIO A G°, MEI ONKCEIBAEM pas-
HOBECHBIE CHCTEMEI.

. IIpumep 4. PaccunTaiite KOHCTAHTHI paBHOBecHs AN peaKHii:
a) 2CO + 0, == CO, (upu 25 °C),
6) COCl, = CO + Cl, (mpu 100 °C).

Peinenue.
a) . 20 + O, = 2CO0,
AH gy, xJlx/monn -110,5:2 0 ~-393,5-2
Hdx/(Mons * K) 197,42 205 213,62
AH®=-393,5" 2~ (-110,5 - 2) = ~566 k]l /moxs,
AS°=213,6-2~ (197,42 + 205) = -172,6 [/ (voxs - K),
AG® = AH° — TAS® = -566 000 + 172,6 - 298 =
. =-514 600 Hx/mous,

=AG° 514.600
K=¢RT =¢831:298 =1 7.10%,

s

6) CoCl, = CO + Cl,
?Hg, ¥]Ix/Monn -223 -110,5 O
S°, Mx/(mons - K)  289,2 197,4 213

A H® =-110,5 ~ (-223) = 112,5 x[{:x/Moxs,
A S° =223 +197,4 - 289,2 = 131,2 [ /(mMoxs + K),
AG°=112500-131,2 373 = 63 600 I /Mons,

. =A@ . =83 600
K= eRT = e83l 373 =1 2. 10-9
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OTrpuuarenpHoit, Gonpmoit no abcoaoTHOH BeIHIMHE

"¢cBOGONHON 3SHEPrHH COOTBETCTBYET 6om,maﬂ KOHCTAHTA

paBHOBecHus. . .

BosbImIoil monoXKATENLHOH Besninne A G° COOTBETCTBY-
eT MaJlasg KOHCTAaBTAa PaBHOBeCHA.

KoncranTel paBHOBecHHA Mory'r GHITH Bmpaxcemﬂ qepea

KABNEHHA WMIM KOHIEHTDAIlMH , IPUYeM B BHIpA*KeHHH
KOHCTAHTHl PABHOBECHA B WHMCIHTENE 3aIIMCHIBAIOT AaBJe-
HHUA WK KOHIEHTPAIMY IPOAYKTOB PEaKIuy, a B 3HaMeHa-
Tejle — MCXOAHEBIX BeIlleCTB — BCE B CTEIMEHAX CTEeXHOMeT-
pudeckux Kospdunuenroe. Te xoMnoHeHTH peaknmuu (TBep-
Jble ¥ MHOTAA YHCTLIe YKHAKHE BellecTBa), KOHIEHTpanuu
KOTODHIX He MOTYT H3MEHATHCH, B BHIPAYKEHHMA KOHCTAHT
paBHOBecHus He BKJIouaioT. Ecam xomcranTa paBHOBECHA
paccuuTaHa U3 BeauduHEI A G°, To razoobpasHEle BemeCcTBa
B BHIPa’KeHNHN KOHCTAHTHI PABHOBECHA AOJKHBI GHITH Ipes-
cTaBjeHHl B BUJe AaBaeHMi (aT™).

Iipumep 5. HanmmmTe BLIpakeHMe KOHCTAHT PABHOBECHSA AAA
CIIeAYIOIINX XUMUYECKHX peaKiuil:

a) N2 + 3H2 = 2NH3 :

6) Fe304 + 4H2 < 3Fe + 4H20
‘B) CaCO3; = Ca0 + COq

r) COZ™ + H,0 = HCOj + OH"

Pemrenue. B cooTBeTCTBUN ¢ BHINECKA3AHHBIM KOHCTAHTLI paBHO-
BeCHA BRIPAXKAOTCA ChAefylomuM oGpasoM:

2
P
k=220 6 k=00 5K =peo;
. -t pNzPI—I, Pﬂz
) SJ[OH™
o i - HCORIIOH
[CO;;‘]

* KoHCTaHTLI PABHOBECHS BRIPAIKAIOTCS Yepes JeTyuecTH (A% rasos)
¥ aKTHBHOCTH (ZJA PACTBODEHHLIX BemiecTs). JleTyuecTs (Beanuuna Ges-
pasMepHas) Ipefcrasaser coboil oTHomenue [IABJICHUT JAHHOTO rasa K
ZABJIEHHI0 MHAGANLHOrO rasa NpHM CTAHAAPTHHIX YCAOBHAX, T.€. K
101,38 xIla. Yncnenno serydecTs 6113Ka K ZaBJIEHNIO, N3MEPeHHOMY B aT-
Mocepax. AKTHBHOCTS (BeJIMUUHA Ge3pasMepHA#) B IEPBOM IPUGIHIKeE-
HUY YUCIeHHO PABHA KOHIEHTPAIMH, BEIPAXKEHHO B MOJIB/ L.
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- DopMyAE MONEKYJ KM HOHOB, 3aKIIOYEHHEE B KBaj-
parsie cko6Ky, 0603HAYAIOT PABEOBECHbIE KOHIERTDAILMH.

" Hepexon OT KOHUSHTPAIKA I'asa K JaBIeHHIO (ATM) MOMXHO .

npouseecTn 0o hopmyne Kaaneiipora—Menzgeneena (2.2):

pV=nRT; p= —RT

raen/V — onueH'rpanna, MOJIB/M n/(lOOOV) = ¢ — KOH-
LeHTRanuA, MOJIb/ M} TOrAA

p=1000cRT (Ila), p=c -2 101 3 (aTM) \
O6osmauanm RT/101,3 = pp (samerum, uro mpu T = 273 K
(0 °C) pp = 22,5 ar™, ampu T'= 298 K (25 °C) pr = 24,5 atm —

TaKHe KaBJIeHHA OyAyT OKasbIBAaTh Iasbl IpH KOHIEHTPA-
oz 1 Moab/i), TOTA2

pP=cpr ~ (b.5)
Ilpnmep 6. KomcranTy pasmosecua Aia peakmud a) npuMepa 5
BLIPA3KTE Yepes PABHOBECHEIE KOHNEHTPALAN:

[NH;,]2
IN,HH,)8 '

=

Pemenne. B koncTanTe paBHOBECH:, BbIPa’KeHHOI Yepes AaBlie-

HHs, 3aMEHNM JaBJIeHUsS Ha xonnen'rpamm C NOMOIIBIO COOTHOIIe~
aus (5.5):

2
o PN (preINHg)® 1 (NHP

Pn,Pri, Pr-INgl-pp-Hl®  pRINGIH,)

K.= Kp2.

C DOMOIIBI0 KOHCTAHT DPABHOBECHA MOXKHO PAaCCHUUTHI-
BATH PABHOBeCHBIE KOHI[CHTPAmHH B CHCTeMaxX. Bripase-
HHUE KOHCTAHTH PABHOBECHH COAEPIKHAT HECKOJILKO PABHO:
BeCHBIX KoHHeHTpanuii. IlosToMy MaTeMaTHuecKH 3axavda
MOKeT OBITh pellleHa TONBKO ¢ NMOMOILLIO COCTABJIEHUA Ta-
KOro Yucjia AOUOTHUTEIBLHLIX ypaBHenuil, 4Tobnl UHCIO
HEeM3BECTHBIX He OPEeBHIIANo Yucaa ypasHennii. Jomonsn-
TeJbHBEIe YPaBHEHHS COCTABJISIOT HA OCHOBAHHUU ypABHE-
Hui peaxuuit. Oxraxko Gosee mpocTo, a B OTHOMEHNANR Ha-
PANLIENBbHEIX PEAKIHIl U eIUHCTBEHHO BO3MOMKHO, COCTAB-
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AATP AOONOJHUTENDbHEIE YPABHCHNA HA OCHOBAHUN 3aKOHOB
COXPpaBeHnA, Tar, xumuuecran peaxuyua — 3TO TaKaf pe-

axKnuda, B KO'Z_[‘OpOfI He M3MEeHAeTCa UNCJIO ATOMOB KaX0I'0
dJIeMeHTA. :

IIprmep 7. CocrassTe ypaBHeHUA, OTPAKAIOMe BAaKOHBI COXpa-
HEeHHSA 8TOMOB, JJIfA PeaAKIuK

N+ 3H, = 2NH,
Pemenne. IIycTh cucreMa FaaHa Ueped HAYANbHLIE HCXGRHbIS
KOHIEHTPANHUY a30Ta Cy, , BOXOPOAA Cy, . BeeieHHEIH B cacTeMYy 30T

6yner HaxoauThes B GOpPMe HEMPOPEATMPOBABINEF0 MOJEKYIAPHOTO
asora N x aMMumaka. CocTapuM ypasHeARe OTHOCHTENLHO YKCHA ATO-

MOB a30Ta B eAMHKLAX Moab/J. Begeno N, MOJIb/J 43073, B HEM €O~
RepHuTCE 2¢N . MOJIB/J ATOMOR a30Ta, B cucTene ycTaHOBATCH PABHO-

BecHaf KOHIEHTPALMS Henpopearuposasmero asota [Nyl Mmoas /a1, Ko-
Topan Oymer copepxats 2[N,] monn/n aromor asora. OGpasyercsa
[NH;) MOJIB/.'I aMMUaKa, B KOTOPOM 6yue'x- copepxrareea [NH;) MOJIB/JI
ATOMOB 830Ta. Cszeaona'renbno, MOMKHO COCTABATE paseac'mo

2¢y, = 2[N1+ ENHg

AUAROrEYHO0 COCTABNAETCA YPABHEHRE 110 YACHY aTOMOB BOAOPOAA
(Moun/n):

2cH2 = 2[H,] + 3[NH;])
Honytrennue ABa ypminemm HapARY C §§lpmennem KOHCTAHRTLHI
{NH,)
[N UH,P

06pPa3YIOT CHCTEMY TPEX YPABHERE C TPeMA HeRIBeCTHRIMME.

Hpumep 8. PaccyrraiiTe paBHOBECHEI® xco;men'rpfnm‘n B cHCTeMe
‘N3 + 3H, == 2NHj;, ecnn ncxoanbie KOHNEHTPAAN ¢y, = 1 moxs/x,
cy, = 0,1 moas/ s, Temneparypa 25 °C., 7
Pemenue, Paccyuraem A G° u K..
Ng + 3Hz = 2NH,
A Gy, xfx/moms O 0 -16,6-2
A G° = -33,2 x]l:x/Moan
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g 33 200 n2
K= e831 ©298 =66 105

INH,}? RT 7
K, = ~K -
[Nz][H2]3 [101,3]

" =6,6-10° [%] =4-10% (5.6)

Jna o6nertenus BHIUKCHCGHUHA NP PelleHNy 38429 TAKOIO THIIA
YR06HO B KauecTBe MCKOMOI Hen3BeCTHON BeIMUUHLI BEIOPATEH CAMYIO
Malyio — ee Jierie BRIYMCAMTD, A HpeHeBGperas eio p KauecTse carae-
MOt U BEIYUTAEMO, MOMHO DoJy4uTh Gosee npocTele ypasuerud, Cy-
Ag no seaununne K, (K, >> 1), Manas BeIuynHA HaXOAUTCA B 3HAMEHA-

Tese, 4 CONOCTaBIAL oN, = 1 Monn/an oy, = 0,1 Mons/n u ypasaenune
peaxluH, IPUXOAUM K BLIBOAY, UTO CaMOH MaJoil pABHOBeCHOH KOH-
uesTpanuei 6yaer [Hol.

Hs Gamanca 110 yUC/Iy aTOMOB BOAOPOAA HAXOAUM

‘ 2(ey,~[H))
Bey, = 2[Hg]+3INHg; (NHl= —2——.  (5.7)
3 Gananca no YUCAY ATOMOB 230Ta HAXOXHUM
2cn, =2[Ny]+ [NHg];
ey~ {Hyl * Bey —cy +[H,)
Nol= - 2 = 2 2
[Ne]= ey, 3 3 ) (5.8)
1) IlopcTasuM HaligenHble BeIUMUHE B BRIpakeHue K
22(cy - (H,))'3 o '
4-108 = er, - (o) : (5.9).

32(3CN - CH + le])lHZ]

Ilockonsry [Hy] — manan Bennquna, 3TO BhIpaKEHUE MOKHO Y-
POCTHTE:
2
dey,

4-10°~ T
3(3CN’ —CHz)[Hzl

[Hjl= I 40?‘: I 4.0,12 -

Y3@en, —cy )4 108 " 433~ 0, 1)4 108
=2,26 - 1074 Mmonz/a1.
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[H;] neiicTBuTenbHO MaNa O CPABHEHHUIO C Cgf, I TeM 6oJtee ¢ cy ~

[NH;] = 2(0,1- 2526 1079 o 0,067 monn/n;

N

3-1-0,1+2,26-10~4

3 = 0,967 moxb/a.

[N2]=

CnefyeT MMeTh B BHAY, UTO STOT pacueT SBJASETCHA TeOpeTUye-
CKHEM, TaK KaK Ip¥ KOMHATHO TeMIepaType 13 BOLOPOAA H a30Ta aMm-
MHaK He ofpasyerca. DpdexTupHbE IPH KOMHATHOR. TeMIepaType
KaTaJIH3aTop CHHTE3a aMMUAaKa ellle He HafifeH.. .

Tipumep 9. PaccuuraiiTe paBBOBECHEIe KOEIEHTDANEHA B CACTEME
N; -+ 3H, = 2NH; npu Tremneparype 450 °C, ecnu HCXoAHEIe KOHI[EHT-
panum pasHsl: a) ¢y, = 1 Moas/a, cy, = 1 mome/n; 6) e, = 10 monb/;
cn, = 10 mosn/a1.
Pemenue. Ipuaumas, uro A H° u A S° peaknum He 3aBUCAT OF
TeMIepaTypsl, paccuuraeM A Gy ¢
Nz + 3H; = 2NH;
A H°, x]Jl»x/Mosp 0o - 0 -46,2 -2
§°, Mx/(mons * K) 192 131-3  192-2
A H°,=-92400 Ao /momnn,
AS°=192:2-~131-3~ 192 =-201 Jx/(mouxs * K),
A G° = -92 400 + 201 - 723 = 52 900 Tl /M0,

2 -52 900
k= PN _ 831728 _15.10,
Py,Ph,
- -4 [_RT ] —15-10 [8,31-723]2.=0‘5
Kem1,5:10 [1013 151 53

101,3
Hpn BesluumEHe xo_nc'ram-m, 6auskoit K 1, peulenue sazauu
Ge3 nporpaMMUpyeMoOil BRIMHCIUTENLHOR TEXHUKK YPE3IMEDHO TPY-

HROEMKO.
Pemaenm 3aauy ¢ nomompio Mathead’a.

a) Iepenumen ypasuenue (5.9), K = 0,53, moacrasus BMecTo N,

u CNZ BEJINYHHBI, PABHbIE 1:

22.(1-x)?
3.(3-1-1+x)-23

0,63= (5.9 a)
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¥ cocTapuM ypaBHeHHe A/ penieRns ¢ noMonisio. Mathead a:

4-(1-x)2

=088 - S T Ty

(5.96)

{C rexHuKoil pemenusn ypaBHeHUA CJHEAyeT HO3HAKOMHATEHCA JH6O
no pyroBoacTBy K Mathcad’y, smubo Ha kadeape nudopmarukn.)

W3 pemenus ypapuenus (5.9 6) nonyuaem [Hy] = 0,568 monsb/ .
OTryAR iNH3] =0,288 mons/x, [Ne}= 0,856 mons /.

6) B dopmye (5:9 6) BMeCTO MCXOAHBIX KOHIEHTPANUI, PABHEIX
1 {(monb/n), noacrasasen 10 (Mons/x). Ioryuaem noroe pemenge [Hy] =
= 1,95 mons/n; [NHz] = 5,36 mons/n; [No] = 7,32 moas /.

Y3 BEIIEN3I0XKeHHOrO BHAHO, UTO B obmeM caydae
npuMeHeHne cpoboxnoii saeprun I'ub6ca ansa onncaEns Xu-
MUYECKHX pPeaxIuil IpeACcTaBAAeT JOBOJLHO TPYLOEMKYIO
sazauy. OpHEHTHPOBOUHO MOXKHO CUHTATH, UTO PEAKIUS
HJeT KOJUYEeCTBEHHO, eCJH K2 103, u OpPaKTHYECKH He
ugpet, ecmu K < 1073, IIpu crangaprHofi Temueparype K >
> 10® coorsererByer A G° < —20 KIl:x/Moss u K < 1072, ecan
A G° > 20 kIl /Mons. :

3amauu

350. BriuncyinTe nsMeHeHVE SHTPOINY B PeaKIHAX:

a) HoO(x) + O3 = Hz02(x) + Oy
6) CH, + 3CO, = 4CO + 2H,0(r)
B) C+ HzO(I‘) 200+ Hz

r) Bry(r) < 2Br(r)

351. Brrumcaare A G° oGpéaoBaHna-CH'.i, 02H4 n NH;, .

HCXOAA B3 -3HAYeHAH A H s, w usMeHenus sETponuna A S°.
IlonyuenHKe BeJIMYUHLI CPDRBHUTE ¢ AAHHLIMM, HPHBEJCH-
HBIMH B TabaHneE. . ’

352. -Berancante A G° creayonux peakguii B onpexe-
JHTe, B KAaKOM HaIpapBJIeHHN OHN OYAYT HPOTEKaTbh, €CJIH
BCE BEIeCTBA B3ATHI IPH CTRHAAPTHBIX YCIOBUAX:

a) 2N,0 + 0, = 4NO .
6) N2O + NO = NO, + N;
B) N;O + NO, == 3NO
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1) 4HCl + O, = 2Cly + 2H,0(r) -

) H, + Se(r) < HySe(r)

e) 2HF + O3 2 Hy0(r) + F, + O, »

&) O3 + Hy0.(:x) == 20, + H,0(x)

8) CaCO3 = Ca0 + CO;

'n) MgCOz = MgO + CO,

k) N, + O, == 2NO

a) Fy = 2F

M) Cl, = 2C1

g) I(r) = 2K(r)

853. Kaxne u3 nmepeuncaeHHAIX OKCHI0B MOXKHO BOCCTa-
HOBHTH BofopojoMm: a) Li,0; 6) CuO; 8) MnO; r) PbO?

854. B npuBeeHHLIX HUKe PeaKIUAX 0K CHMBOJA-
MU HOHOB B PacTBOPE KPHUCTAJINYECKHX COJIeHd YKA3AHRI

‘ux A G° obpasosagua B kJ:x/Monb. Beruncanre A G° 06-

paaosamm COJII U3 HOHOB K onpe,aeJm're, B KaAKOM c.nyqae
mpousoiiieT o6pasoBaEme KPHUCTANLINYECKOH cOJH, & B
KakKoM GyAeT npeo6iajaTh Hepexoj cOlU B PACTBOP B BU-
Jle HOHOB:
a)Ag" (p) + F~ (p) = AgF ()
7,11 -276,5 -186,6
6) Ag* (p) + CI"(p) = AgCl (k)
77,11 -131,17 -109,6

B)\Mg?* (p) + SO%~ (p) = MgS0y (x)

—-456,0 ~743 -1171,5
r) Ba?* (p) + SO~ (p) = BaSOy ()
-560,7 -743 -1351,4

z) Ca®* (p) + 2F (p) = CaF; (x)
-553,0. -276,5 -—1164,0
e) Ca* (p) + 2C1” (p) = CaCl, (x)
-553,0 -131,17 -750,2
355. BrruncanuTe paBHOBeCHbIe KOHIIEHTPALMY B CUCTe-
me 2NO + O, @ 2NO,, eciiu ncxofusle KoumenTpanun NO u
03 cOOTBETCTBEHHO PABHEL 0,01 # 0,005 mons/a.
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356. Bhramcrure Koo NOz, npéBpaTHBmefbca B N0,
‘B cucreme 2NO, = N30, npu 40 °C, ecam HCXOTHLIE KOH-
nentpanuu NO, pasmst: a) 107 mons/x; 6) 1 Moas/.

357", BrIuncauTe PaBHOBECHEIE KOHIEHTPAINY B CHCTE-
Me 4HCl + O, =2 2H,0(r) + 2012 mpu 300 °C, ecnn cHCI =
= 0,03 moxnsn/i, €o, = 0,01 MOJIB/ 1.

358. Brruucanre paBHOBEeCHYIO KoHIeHTpanuio Hy,0 (r)

B 3aKPBRITOM COCYAe, comaeparaineM SnO u Bogopos (zayans-
Haa KOHUeHTpanus soxoposa 0,02 mons/x) npu 400 °C.

6. CKOPOCTb XUMHYIECKHAX PEAKIIVN
N CMEIIEHHE PABHOBECI/II/I

6.1. CKOPOCTB XI/IMI/I‘{ECKI/IX PEARI_II/Iﬁ

IIpmvzemm XHEMHYECKYIO Tepmonnnamnxy K ONHCAHUIO
peaKknuu, MOSKHO JOCTATOUHO TOYHO H IIPOCTO PACCUUTATH
paBHOBecHBIE KOHUeHTpanuu. OQHAKO CBA3K MEXKAY TePMO-
IUHAMUYECKUMH XapaKTePHCTHKAMHU CHCTEeM U BpeMeHeM
YCTAHOBJICHUA PABHOBECHH, KAK OPABHJIO, HE CYILIECTBYET.

Bpema ycraHOBIEHNA paBHOBeCHS (MJIM BpeMs IPAKTH-
YeCKOTro 3aBepIIeHNs PeaKIIN) 3aBUCHT OT CKOPOCTH PEaK-
197850 o .
Cxopocmbio peaxyuw Ha3HIBaeTCA H3MEeHEHUE KOH-
HEeHTPauyu# OSHOI'0 U3 PEarmpyiomiiX BEIjeCTB 3a eAMHUIY
BpeMeHu. CKOPOCTH peaknuu maMepseTcs B MONBL/(J * c)
uay Moas/(JI s 9) | T. O.

Hanpumep, npu B3amMOJeHCTBHH BOJODOJAA C. HapaMH
noza

. H, + 1, = 2HI o

MOKHO OIPEeXeNUTh KOHIEHTPAIMIO MapoB MOZA B Hauaje
HEKOTOPOro 0Tpe3xKa BpeMeHU 7", 0603HAUHB ee ¢y (Mons/m),
¥ B KOHIIE ero — ¢, (Moab/1). Uox B Teuenne peakuu pac-
XOZyeTCd; CIefOBATENbHO, €; > C3. CKOPOCTH peakmuu v

(MoJB * at ¢”!) MOKHO HailTH U3 COOTHOmMEHUS

Cy1—Co
T

V=

CxopocTs peaKIMu MOKeT ObITh HalifleHa He TOJBKO 110
yOBLIN KOHIEHTPAUMH OJHOI'0 M3 MCXOJHBIX BelleCcTB, HA-
IPUMEDP HOLa HIIM BOAOPOAA, HO ¥ 10 YBEINUSHUIO KOHIEHT-
PATUH NPOAYKTa peaknui — MOLOBOLOPOAA B BHIIIEIPHUBE- |
[IeHHOHM peakuuu. B HameM ¢iyduae CKOPOCTh PeaKI[UH, H3-
MepeHHasa IO MOZO0BOZOpOAY, Oyaer B ABa pasa Goapille, ueM
H3MepeHHAasa 10 BOZOPOAY NN UOAY, B COOTBETCTBUHY C ypasB-
HeHHeM peaknuu. Beaencrsue usMeHeHUs KOHIEHTPAIML

BelieCTB B XoMe peaKI N NPHBEACHHOE BbIille BhIDAKEHUE

* Bpems MoxxeT GHITh BHIPAIKEHO, B 3aBUCHMOCTA OT CKOPOCTH PeaK-
nuy, B CeKYHAAX, MUHYTaX, Yacax. .
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- XapaKTepH3yeT CPEAHION CKODOCTH 3a BpeMd T. MleTunnaa
CKOPOCTH PEAKIINY B AHALI MOMEeHT BDEMEHHA BRIPAXKAeTCH
NPOA3BOJHOMN OT KOHIEHTPAIIMH 10 EpeMeHHA

+ de
dt’

HponsBogaas Geperca €0 3HAKOM MHHYC, €CJM ¢ — KOH-
HEeHTPauA HCXONHOrO BellecTBa (¢ YOBIBaET), W CO 3HAKOM
HJHOC, eCJIH ¢ — Konnen'rpanna DPOAYKTa peakuuu (¢ BO3-
pacraer).

CrOpOCTh XHMUYECKOH PeaKIUH 3aBHCHT OT IEPUPOLEI M
KOHIEHTPANAH PearapyIOIMuX BEmIeCTs, TeMIepaTyphi, Ha-
JIMYNA KaTalu3aTopa HJIN HHrHGHTODa.

- 3aBHCHMOCTH CKODOCTH XHMHIECKOH pPeakIuu OT KOH-
HBeHTPaRuM OnpefiesdeTca 3aKonom delicmeyrowux mace:
€KOpPOCTH XMMMYECKOH peakuny IpoNOpPIHONAJHHA Npo-
H3BeJIeHHI0 KOHIeHTPALMIl pearHpyIolux BellecTs B cTe-
IeHAX CTeXHOMETpUYecKNX Ko3dypuuueHTon. '

- IIpuMeHHTENBHO K PACCMATPHBACMOMY IPHEMeDY B3aH-
MozelicTBHA BOJOPOAA ¢ MapaMu HOLa CKOPOCTh XHMMYe-
CKOH peaKIy U OHpefeaaeTcs BrIpasKeHHEM

v= kcH2 clz , v (6.1‘);

rae k — xooddUDUEHT NPONOPHHOHANBLHOCTH, HA3hIBAE-
MBI KOHCTaHTOH CKODOCTH; Cy , B €1, — Texymue (un3me-
HAPUHeCA II0 BpeMeHN) KOHIeHTPAINT BOOPOZS ¥ MOJA.

- Koncmanma cxopocmu XuMH4ecKOl peakIuM He 3a-
BHCHT OT KOHIIEHTDAIIMU, HO 3aBHCHT OT XMMHUYECKOH

IPMPOAE! PEATHPYIOIINX BENMIECTE, TeMIepaTyPhI ¥ KaTa-
Ju3aropa. ’

Ecau nponssenenme KoumeHTpamuii BOZOpOJa K HOZA
PaBHO €AMHMNIIE, TO CKOPOCTH PeaKI UM YHNCJIEHHO paBHA
KOHCTaHTEe CKOPOCTH. B 5TOM MOXMHO BUZETH (pusmueckuii
CMEICJI KOHCTAHTEHI CKOPOCTH. Jlyisa peaxiuu

2NO + Cl, — 2NOCl

CKOPOCTE U OTIpeieNlAeTCHA BEIPASKeHHEM
= boZ
V= kexno- Ccyy -
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CymMMy mORaszaTesieil CTeNeHH IPH KOHIEHTPAIUAX pe-
4THPYIOIIHX BEIIECTB HasSHIBAIOT nopadkom peaxyuu. Bui-
LIeTpHBe/ileHHAS PeakIlBA — 3TO PeaKHus TPeTbero Jopax-
Ka. OfEaKO0 peaKuii BhIIIe TPEeTHEero NOPAAKA He H3BECTHO.
910 06CTOATENECTBO CYMIECTBEHHO OTpaHHUMBAeT O6JNacTh
IpHMeHeHHA 3aK0Ha AeiicTBylomnux Macc. CymiHocTs orpa-
HUUCHHA 3aKJIOYAEeTCA B TOM, UTO 3aBHCHMOCTH CKOPOCTH
peaxknuM OT KOHIEeHTpamuii .ompejensercs IKcOepuMeH-
TAJIBHO M PEJIKO COBIIAJAET CO CTeXNOMEeTPUIECKHM ypaBHe-
HUEeM peakmun.

JInsa zemepozennolt cucmemsl, B KOTOPOil pearupyio-
IM#e KOMIOHEHTHl pasjejleHbl IOBEPXHOCTAMH, DEaKmusi
MOXKeT IpPOoTeXaTh TOJHKO Ha HoBepxHOCTH. CKOPOCTH peak-
INY 3aBHCHT OT ILAOILIALHM HOBEPXHOCTH. B wacrrOCTH, H3-
MeJsib4eHHE IPHBOAUT K CYIIeCTBEHHOMY YBEIUYEHUIO CKO-
poct peaxknuu. OgHaKo B 00ImeM caydae HaGaofaTh 3a Ha-
MeHEHHeM IIOBEPpXHOCTH B IPONEcce peaKmuu TPYAHO,
IODTOMY YACTO H3YVYEHNE PEaKIiN: NPOBOAAT B YCAOBHAX,
KOTZa NMOBEPXHOCTH He maMeHaATcA. Torza maomans mHo-
BEpXHOCTH B BHIpAYKEHMEe CKOPOCTH DEaknuH He BXOAHMT.
Hanpumep, CKOPoCTh PEaKDUHM MEXJAY BHIPOBHEHHON 1O-
BEPXHOCTHIO PACKANIEHHOTO YIJIA U HapaMH BOALI

C+ H,0.— CO + H,
3aBUCHT TOJIBKO or KOHIeHTPpalunn BO].IHHOI‘O napa

v= kCHz\o .

B cucremax, rue O/(HO HJIJ HECKOJIBKO BEIIeCTB HBJIA-
I0TCA I'asaMd, CKOPOCTh XMMUUECKON peakIuu 3aBUCHT
TAaK:Ke OT BHeHIHEero masjeHusd. Tax, ecnu jaBneHHWe Ha
CHCTEMY, COAeP:KAIyI0 BOAOPOL M HOJ, YBEJIHYUTH, Ha-
OpuMep; B TPU Dasa, TO BO CTOJBKO ’Ke pas yMeHBUINTCA
ofbeM ¥, Clef0BaTeNIbHO, BO CTOMLKO JKe Pa3 yBeaudarca
Ronn;en'rpan,nn KasK[Or0 U3 Pearupynomux semecrs, Cro-
‘POCTE peakIuy B S5TOM caydae BospacTeT B 9 pas [cm. ypas-
uerne (6.1)]. .

CKopocTs XHMHUYECKoH peakKIud, KaK IPaBUIO, CHIBHO
3aBUCHT 0T TeMueparypul. CymecTByer sMOuplUiecKoe npa-
euno Banm-T'oppa, cornacHO KOTOPOMY IPH TOBHINEHUM
Temmepatypsl Ba 10° ckopocTs peakuuu Bospacraer B 2—
4 pasa. Yuoeso, II0KasbIBAIOIIEE, BO CKONBKO Pa3 yBEIHHU~
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BaeTCA CKOPOCTH XHMHYeCKOil peaknuH, a TOYHEe CKa3aTs,
YBEJIMYMBAETCA KOHCTAHTA CKOPOCTH IPH NOBHIIIEHHN TEM-
meparyps! Ha 10°, Ha3HIBAIOT MemnepamyprviM KOIHPu-
YUEHMOM CKOpOCMU peaxyuu 1 0603HAYAIOT Y:

y= Ves1o _ Friro
] k,

C nosnimeHneM TemuepaTyps! Ha 100° cKopocTs peak-
nuu BospacTaer B ' pas. lpu Y = 2 CKOPOCTH BO3PACTaeT
B 2!° pas, T. e. Gonnpme yem B 1000 pas, a mpu Y = 4 cxo-

pocTs BozpacTaeT B 4!° pas, r.e. Gonee uem B 1 000 000 pas.
Y maoGopoT, ecau N3BeCTHO, YTO IPH NOBHINIEEUH TeMIIe-
patyps Ha 80° ckopocTs pearknuu Bospocia B 3000 pas,
TO TeMIepaTypHbid KoadhdunnenT ¥ Mmoxer GuITh HalZeH
13 ypaBHEHUA

¥* = 3000.
JIorapml)Mprﬁ 3T0 Bmpamefme, naxom«m’

81gy—1g3000 3,48; lgy=0,435; y=2,T7.

VBenuuenue CKOPOCTH PeaKIil € NOBHINEHAEM TeMIe- ™

paTypsl 00bACHAETCA TEM, UTO ANA XMMIYECKOH peaxiun
HeoOXonUMO coyZapeRUe AKTHBHBIX MOJEKYJ, T. €. MOJIe-
KYJ, 00J18JaI0IINX JOCTATOUHOM AJIS OCYIIECTRBICHUA BIaK-
MojeiicTBuA dHeprueil. XuMuuecKoe B3auMoOgeicTBHE BO3-
MOJKHO, €CIH MOJexKyjasl GyayT o6aagars JOCTATOUHOMH
sHepruel, 4To6b! IPEOAONETH CUIBI OTTANKUBAHUA OTPHUIIA-
TEeJIBHO B3apAKEHHBIX dJEKTPOHHBIX OGOJOUEK MOJIEKYJI.
Hpy mOBBIMIEHUH TeMIEPATYPHL YHCIO0 AXTHBHLIX MOJEKYJT

BO3PACTAET B FeOMETPHUYECKOI IIPOTPECCHH, BCIeACTBHE Ye-

T'0 CKOPOCTE PeaKIINM CYLIEeCTBEHHO BO3pacTaer.

Ty sHeprmio, KoTopo# NOMXKHEI 007aJaTh COYLAPAIO-
mMecs MOJIEKYJIBI, UTOOH! PEaKIIUSA IPOU3OILIa, Ha3bIBAIOT
anepzuell axmusayuu.

BrinmienpueejeBEHbIe PacueThl EMEIoT npnﬁnnmenm,m
xapaxTep, TaKk KaK TeMUIepaTypHbIH KoadGhuIueHET CKO-
pocTH, ABAAACH (GYHKIMEH OT aHepruu aKTHBAIUH, CaM
3aBUCHUT OT TEMIEPATYPH! M YMeHBIIAETCA C ee yBeJHnue-
HUEM.
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- 3axmaum -

359. Hanmmiure BRIpaskeHHE CKOPOCTH PeaKIuii, IpoTe-
KAIOmEX MeXAY: a) a30TOM U KucJoponoM; 6) BoXoposoM 1
KHcIopojioM; B) okcugoM azora(ll) m Kuemoponom; r) AuoK-
CH/[OM YTJIEDOZA B PACKAJICHHEIM YTJIEM. S

360. HanumuTe BRIpaskeHHe CKOPOCTH peaKnuii, IpoTe-
Kamomux no cxeme A + B = AB, eciu: a) A u B — rasooGpas-
Hble BelnecTBa; 6) A ¥ B — 'KHAKOCTH, CMeIINBAOMINECT B
mobbIX OTHOWIEHHAX; B) A B B — BemjecTsa, HaxoAAImuecs
B pacTBope; ') A — TBephoe Bemec'rBo a B — ras uam Bere-
CTBO, Haxonameecsx B pacTBope.

361. Hanumurte BLIpaXXeHHe CKOPOCTH XHMHYECKO
peakuunu, nporexawlieil B TOMOreHHOH CHCTeMe IO ypas-
HEeHHUIO ' )

A+2B=AB, '

M OIpefeNnuTe, BO CKOJBKO PAa3 YBEJIWINTCH CKOPOCTE DTOM
peaKnuu, eclu: a) KOHIeHTPanua A  yBeJIWIUTCA B ABA Pa-
3a;'6) kKoHneHTpanua B yBeIMYATCA B msa Pasa; B) KOHIeHT-
panusa o60HuX BeMIeCTB YBEJIHYUTCS B ABA Pasa.

362. Bo cKONMBKO paz cllefyeT YBENHUYUTh KOHILEHTDA-
muio oxkcuzga yraepoxa(ll) B cucreme 2CO = CO, + C, uTobH
CKOPOCTD PeaKIuy yYBeJIUUNIACEH B UETHIpe pasa?

363. Bo CKOJBKO Pa3 CleAyeT YBENHUUTh KOHIEHTpA-
nuo Bogopona B cucreme Ny + 3H; & 2NHj, utobst cko-
pocTh peaxuuu sospocna s 100 paz? ‘

364. Bo crOMBKO pa3s ClexyeT YBeNUUUTH NaBJeHMe,
4TOOHI CKOPOCTS oﬁpaaoBaHnﬂ NO; no peanurm 2N0 + 02
= 2NO, Bospoczia 5 1000 pas? .

365. Hannnm're ypaBuenue cxopoc'm peaxmm C+ 02 =
= COy 1 ompeznesuTe, BO.CKOJIBKO pas_ysre.rmqn'rca CKODPOCTH
PeaKIINy IPH YBeJIHUeHNH KOHIeHTPauL xncnopoga B TpH
pasa.:

366. Peaxnnﬁ Meamxy oxcugom asora(Il) u xnopoM npo-
TexaeT no ypaseeHuio 2NO + Cl, & 2NOCl. Kak usmenurcs
CKOPOCTh PEAKIIMM IPH YBeIUUeHHUH: &) KORIMEeHTPaINY 0K~
cuza asoTa B ABa pasa; 6) KOKMIEHTpPauu XjA6pa B p;na paaa, _

'B) KOHIEHTPAI Y 0001X BellIecTs B ,maa pasza? "
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367. Bo CKONMBKO pa3 YBeNUHUUTCA KOHCTAHTE CKODOCTH
XMMHYEeCKON Peaknuu npu NOBHITIeRAH 'remnepa'rypm Ha 40°,
ecnuy= §3,2?

- 368. Ha cronsko rpagycos caenyer TIOBEICHUTH TEMOEpa-

TYDY CHCTEMHI, YTOGEI CKOPOCTE npo'renaronieu B Helt pearc-

nuit Bospocaa e 30 pas (y = 2. 5)?
369. IIpn noBrImIeHWE TeMIOepaTypsr Ha 50° exopocTs
peaxnux Bozpocya B 1200 pas. BruncanTe ¥.

370. Boruncnure Y peaknum, eciam KOHCTaHTa CKOPOCTH _
ee mpx 126:°C cocrasnaer 5,88 - 10 , a npu 170 °C pasua’

6,7-1072,

6.2. CMEHIEHHE PABHOBECHH

B PACYET COCTABA

PABHOBECHBIX CHCTEM IIPH H3MEHEHHHA
BHEHIHHUX YCJIOBHI

HsMeHeRme TeMIEpaTYpHL pABHOBECHOII CHECTEMEL,
KOHIEHTpanuii ee COCTABHLIX dacTeil, &8 B HEeKOTODBEX CIIy-
JaAX B BHEIIHero JaBICEWSH IPUBOLUT K HapyIIeHUIO PaB-
nosecud. Takoe cocTogane TPORONKAETCS, KAK IPABHIIO,
Heposiro. Yepes EeKQTOPOE BpeMs BHOBL YCTAHABIUBaETCA
cocToaHne paBEOBecHA, OZBAKO HOBOE COCTOAHME XapaK-
Tepusyerca APYTMMR BeIHYMHAMI DaBHOBECHBIX KOH-
meHTpanui.

Hanpapnersoe nsMeHeHEUe KOHIEHTPA i, 06YCIOBICH-
HO€ BHELIEUM BO3feHCTBHEM U IDOABJSIONIeeCH B TOM, UTO
O/AHN KOHLEHTPALMH YMEHBIIAIOTCH, & APYFHMe YBelHIABa-
10TCH, HASLIBAIOT CMellleEHeM DaBHOBECH. '

Hanpasnenwe, B KOTOPOM TPOHCXOZHUT CMeEITeHMe PAB-
HOBecHs NPH HM3MEHEHUH TeMIepaTyphl, MOKHO OXpeje-
JHTh, PYKOBOACTBYACH npasunom Banm-Todda: nosniue-
HHe TeMIepaTypsl PaBHOBECHO CHCTeMbI CMelIaeT PARHO-
BeeHe B CTOPOHY TeX BellleCTB, IpH 00pa30BaHMH KOTOPAIX
TEILIOTA MOIJIOUIAeTCHd, a MOHHIKEHHEe TeMIepaTyphl cMe-

'IiaeT PaBHOBecHEe B CTOPOHY BemIeCTB, 00Pa3yloLfHXCI ¢
BBYJIeIeHHEM TeIIOTEI.

Hpumep %. Kyna 6yger cmema'rsca PABHOBeCHE IPHA M3MeHEHER

. TeMIOepaTyph! Lns eHCcTeMBL

2NOz; = N,Oy AHp = —57 kx/Monn?
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+ Pemenue. B copTBETCTERR € UPABHAIIONM BanT—I‘oc})Qm pasHoBecne -
JNs-peaknum, gayiiel ¢ BriAeneNneM TeRANOTH, cMeniaeTes BIeBO TpH,

‘yBEeJIHMYEHHH TeMIepATYpb! U BIPABD — HpU €€ yMeHbIIeHHH,

TIpasmao Barr-T'odpda MOXKEO NOACHMTE ¢ MOSHIME
Tepmonﬁnamnxn' M C.IO3HUIHE KUHEeTHKYA XAMUYECKHAX pe-
axnuit, C nosunuii KMHETUKHN DPACCYX[EHMA BeAYT Cle-
ZyoImuM 06pasoM. DHeprUd AK THBAIUY JJIA IPAMOH B 06-
paTHoi 06paTHMBIX peaknuit pasamanbl: E,yr oop = Eagr.mp T
+ 57 k][> /MOJB, T. €. Eayr. gop > Eaxcr, np» TEMIEPATYPHBIG
xoadPuuueHT cKOPOCTH TeM Goibme, UeM Soasuie sEEP- .
rus akrusannu. ClejoBaTeNbEO, TPA YBeTHICHAHA TEMIe-
PaTYPH KOHCTAHTA CKOpOCTH ©OGpaTHOH peaxKDmEU YBeaH-
gmrca Gonbmre, YeM KOHCTaHTa CKOpPocTH npAMoi. IlosTomy
OpH yBeAndeHJH TeMIepaTypsl paBHOBecHe CMellaeTcd
BJIEBO. .

C mosunni# TePMOAMHAMHKMA K STOMY BHIBOAY MOXHO
npmitTa no-agpyromy. KoHcTaHTa paBHOBECHS CHCTEMBI BHI-
paskaeTCa YpaBHEHHAEM

_AG° _AH . AS°
K=¢ R =¢ RT ¢ R

CoMHOMMUTEND, 3RBUCAMAI OT SHTPOINK, IDH W3MEHe-
HUM TeMIepaTypsl NIpaKTHUeCKH He uaMeHserca. llpn yne-
AUYEHUN TeMIePaTyPhl COMHOXKUTEID, 38BHCAMIUI OT SH-
TANBIMM, YMeHbIINTCA, Tak xax A H° < 0, a remuneparypa
HAXONUTCHA B 3HAMEHATEe nokasaTensd crenenu. Cienosa-
TeJILHO, IPH VBeJMUeHUH TeMIepaTypPsl KOHCTaHTa PABHO-
BeCHd CTAHET MEHBINE, & TAK KAK BhIPAKEHHE KOHCTAHTH
PABHOBECHS BMeEeT BUJ '

_ IN;0,]
[NO, 2’

TO YMeHbIIeHle KOHCTAHTE! PABHOBECUA ABIACTCA CJIEACT-
BHEM TOro, uTo yacTh N0, nepetiner B NOy, T. e. paBHOBe-
cHe CMeCTUTCA BJIEBO.

TIpasuno Bamr-Todda apnmerca 9acTHHIM CIydaeM
npunyuna Jle llamenve: ecin HaXooAULYIOCA B papHOoBe-
CHY CHCTeMY NOXBEPIHYTh BHEMIHEMY BO3/eiicTBHIO (1n3Me-
HUTH TeMIEePATypy, KOHUECHTPAIMM. HJIH BHeIIHee JaBJe-
HBE), TO B CHCTEME¢ HPOHCXOAAT M3MEHEHM:, YMeHBUIAK0-
mpe BHENIHee BO3/eiicTBHE. '
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IIpumep 2. B Kakyio cTOpOHY CMECTHTCA PaBHOBECHE B: CHCTEMe
H; + Iz = 2HI

npn ysenuqermn :coau.emparmu uoga?

Pemenne. Ilo opUyIUOY Jle. IlIa're.nbe yae:mqenne KOHIeHTpA-
LUK NOJA B paBHOBECHOR cCTEME IPHBOAUT K H3MQHEHNAM, YMEHb-
AKIMEM 3Ty KOHIeHTPAN K, 9to HpoM30iifeT, ecnn paBHOBecHe
CMECTHTCA BUPABO, T. €. PABHOBECHAH KOHLEHTPALHKA HOAOBOAODO-
AR CTaHeT 6OMbilie,. & DABHOBECHAA KOHUEHTpPAILHA BOAopoAa —
meHbme, YTo Kacaerca papHoBecHOIl KOHIEHTPANMHA HOA4, TO B pe-
3yJNBTATE CMelLeHUA pABHOBeCHA HOBAA PaBHOBECHAA KOHIleHTpa-
Bud uoZa cTaHeT Goablle ‘mpexkHeil paBHOBecHOi, HO OHa Gyjer
MeHpllle, YeM Ta. KOHUEHTpan®sa, KOTOpaA HOAYYMNACE B MOMEHT
BEEJJeHUA HOAA.

- € mo3unuil KUHETHKU HTO MOKHO 0GHACHATD TaK: yBesnueHne
KOHIeHTPaluH HOJA HPUBEJET B COOTHBETCTBHEH C 3aKOHOM pelicT-
BYIUX MacC K YBeINYeHHIO CKOPOCTH NIPAMOM PeaKMuH; CKOPOCTh
Ke obpaTHoill peaknuu B MOMeHT BBEJIeHHA - HOAA elle- COXPAHUT
CBOIO BenHYMHY. C.nenona'renmo, paBHOBecHe OyNeT cMemaTbea
BHpaBO. )

C nosmnuil TepMOAMHAMMKY, KOHCTAHTA DABHOBECHUS 3aBHCHT
TOJNBLKO OT NPHPOABLI PABHOBECHOH CHCTEMBLI M TeMuepaTypbl. YToGhl
KOHCTaHTA PABHOBECHA COXPAHMIA CBOIO BENUUHY

- [HI]?
f( l.Hz.”Iz] !
. \\

HecOxoAnMO YMEHBIINTE NONsBejeHNe B 3HaMeua1'ene, a YuCnuTeNs
yBeMUYUTh. D710 eoome'rc'rnlzre'r CMeLUeHUIo PABHOBECHA BOPABO.

H3MeHeHHe faBIEHUS TAK)KE MOXET BHI3BIBATH CMelie-
HHUe PaBHOBECH, €CJIH B IPOLECCe PDeAKIIu 06 HeM CHCTEeMBI
u3MenAercd. /g BEUIenpHBEAEHHOH CHCTEMBI H3MEHEHHe

BHEIIHEI'0o AaBAeHUA He HOPHBEJET K CMEMeHHIO PaBHOBe-

cud. - ~

Tipumep 3. Kax cMecTuTCSA paBHOBECHE B CHCTEME
Nz + 3H2 < 2NH3)

eCJId yBeJINunTs laBaeHue?

" ‘Pemienwe. B coorBercreum ¢ npunuunom Jle [laTense ysenmde-
HUe BHEUIHero AaBJIeHAs BLI30BeT TaKHe H3MeHeHH A, KOTOphie IpiBe-
AYT K YMeHbLINEeHNIO JaBaeHus B cucreMe, Tak Kak u3 4 Mok raza (ua
yeThIpex 061eMoB) o6pasyerca 2 moab (gBa 06beMa aMMEAKA), TO PAB-
HOBecHe CMecTUTCA BNpaso (cM, npumep 9 paazg. 5.8).
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3agaun

371. B xaxkom HanpaBJleﬁim cﬁecrwrca PaBHORBECHE CHC-
empl H, + S = H,S, ecnu: a) yBeJmtm'rL KOHIEHTPAILTIO BO-
opoxa; 6) TOHU3NTE Ronnen'rpan;mo ceposop;opop;a?
~372. B K4KOM HanpaBicHHH CMeCTHTCH pannonecne cuc-
emot 3Fe + 4H,0 = Fez04 + 4H,, ec.rm' a) YBEJIMUUTDH KOH-
LeHTpan,mo BOZOPOAa; 0) yMeHBIINTH ROHIJ,EHTpa!J,PIIO na-
0B BOABI?
373. B kaxoMm HanpaBJerml cmec'm'rCﬂ pannonecne npn
I0BBIIIEHNH TEMIepaTyph CHCTEM:
-a) COCl; & CO +Cly; A H® =113 r]lm/mons;
6) 2C0=C0O+C; A H° = ~171 ]I /Monb;
" B) 2503 = 280, + Oy; . A H® =192 x]lx/mons?

374. B xaxoM HaATIpaBJIeHUN CMECTHTCS paBnonecne npu
1OBHIMIEERH KaBJeHENA B CHCTEMAX: -

a) 2NO + 0, = 2NO,; 6)4HCl+ 0, = 2H20+2012,
' B)H2+S.,,,h HS "

375 B KaxoM HanpaBJIeHnu CMECTHTCHA paBHonecne cuc-
TEMBI

N, + 3H, = 2NHg; A H® = -92 k]I /Monnb
IOpH NOHUKEeHHH Temnepa'rypm? Kax ofbacmurtes, 9To HA
NPIKTHKE CHHTE3 AMMHAaKa BeZYT ODH nonmmennon TeMIIe-
parype (ae mmxke 400—500 °C)? ’

376. B cucreme 2NO; + N2O4 npu 60 °C u cranzaprHOoM
AaBJIeHHH YCTAHOBMJIOCH PaBHOBECHE. Bo CKONIBKO pas cneny-
ér YMeHbIIIHTb obnem, q'roﬁu AaBJICHHE Boapoc.no B2 paaa?
377" B cucreme N, + 8H, = 2NH3 npn 200 °C u cras-
ZapTHOM JABJEHHH YCTaHOBHJIOCH PABHOBECHE. ‘Bo CKOBKO
pas yBeJIMYUTCA JaBJeHne, ecnu o0beM YMeHbIINTS B 2 pasa’?

378. B cucteme N3 +3H, == 2NH; papHoBecue yCcTaHo-
BHJIOCH IPH CIEAYIOMUX KOHIeRTpanusax: [Hy) = 8 mons/ 3
[N,] = 2 mons/n; [NH;] = 4 mons/n. Paccunraiite paBHO-

BecHEle KOHIEHTpan iy I0cie BBeAeHHA B 1 J1 cMecH Ta3oB
nononarTensro 0,5 Mosas Bogopoza.
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7. KOJIJIMTATUBHBIE CBOYICTBA
PACTBOPOB '

WNzpecTHO, 4TO Mnoi'ne CBOIiCTBA pacTBOpHUTENEH H3ME-
HAIOTCA IPH DACTBOPEHUA B HUX BeHIECTB: M3MEEAIOTCH
IUIOTHOCTB, 3JEKTPO- M TeIlIOIPOROZHOCTE; AaBieHHAe Hapa
PaCTBOPHUTEJIS, TeMIepaTyphl KMIEHUA U 3aMep3aHud, 0C«
MOTHUYeCKOe JaBJeHHe, IBeT W MHOrue xpyrue. Pax srmx
CBOMCTB ~—' JaBJeHHe IIapa PACTBOPHTENA, TeMIepaTyphl
KHIIeHUH U 3aMepP3aBusd, OCMOTHYECKOE AaBJeHHe — 3aBH-
CAT OT KOHIeHTPauuM JacTur, (MONEKyJI, HOHOB) B PACTBO-
pe. Taxue ceoficTsa Ha3LIBAIOT KonAuzamueHuimu. Jna
pasbaBieBHLIX PacTBOPOB BEIIECTB YCTAHOBJIEHBI IPOCTEIE
3aBUCHMOCTHE. MEXIY coo'rBeTc'rByxor.un CBOHCTBOM M KOH-
meHTpanuei wacTumn,

7.1. OCMOTHYECKOE JABJIEHUE
PA3BABJIEHHBIX PACTBOPOB
- HEQJIEKTPOJIHTOB

Arnenne ocmoca oﬁycnosneno IPOHEKHOBEHHEM Monezcy.n

pacTBopnTeJm depes HOJIYNPOBMNIAEMYIO IIeDEropoaKy , pas-
AEJIAIONLYIO THCTELA PACTBOPHTENH B PACTBOP MK /iBA PACTBO-

pac pasmmmamn KoHOeHTpandaMu. Mojekysst pacTBopuTe-

JI IepeMemiaroTea Yepes NOMYIPOHUNAEMYIO NePeropoaKy B

obonx HanpasJIeHUAX, \HO UHCAO MOJEKYJI PACTBOPHTENA, Te-

peMeIalomuxcsa OT YMCTOro paCTBOPUTENA MU H3 PACTBODA C
MeHBIIE KOHIeHTpamue {, GonbIne, eM NPOHMKAIOIHUX 06-
parHO. 310 00BACHACTCA 'reM, YUTO B PACTBOPUTENE KOHICHT-
panmsa MoseKyJI pacTBopHTeNA GoEnIe, YeM B PaCTBODE.

Jlariienne, KoTOpOe HaAO HPHUIOKHUTD K pacTBopy, 4ro-
611 Yepe3 mONYNPOHUAIIAEMYIO IEPETOPOAKY 3a eIUHHUILY Bpe-
MeHA IPOXOZHUNO PaBHOE UMUCIO MOJEKYJI B obe CTOPOHbLI,
HA3HIBAIOT OcMomuzeckum. Taxkum oOpasom, ocMoTHHUe-
€Koe AaBJIeHHe MOXKHO Ha6JIIOHATH TOJBKO IpH HAINYHK
nonynpoRunaeMoi neperopoakn. Oanako aacTo 06 0cMOTH-
TeCKOM AaBJICHHM FOBOPAT KaK 0 HEKOTOPOH pacueTHOI Be-
JrdHHe, KOTOPas MOT/Ia NPOABATLCA, eCad 651 IONynpOHH-
nmaeMas meperopojaka OsLaa.

-

* ITeperoponxa, HPOHNLAEMA s TOLLKO XA MOJEKYH PACTBOPUTERA.’
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Mexzy. OCMOTHUECKIM JaBJICHUEM M IaBJIEHHEM rasa
CYIecTBYeT MaBecTHAS aEaiorusi. OCMOTHYECKOE faBIeHMe
pas6aBleHHOr0 pacTBOpA IPAMO HPOINOPLUOHANBHO KOH-
neATpanuy pacTeopa. Ecim pacreop pasbaBiaATs pacTBOpH-
TeJleM, TO OCMOTHYecKoe AaBjieHue OyJeT yMeHBIIATHCA.
Iipu >ToM IpoHM3BeJeHME OCMOTHYECKOrO ZAABJICHAS Ha
o6beM OoCTaeTcA NOCTOAHHBIM. JTO CBOKCTBO aHAJIOTHIHO
saxony Boitna—Mapuorra AJIA ra3osB.

‘OcMmoTHYecKOe NaBeHHE PACTBOPA, TakK JKe KaK M I'a3o-
BOE JaBJIeHUEe, TPOIOPLUOHANEHO. A0CO/MIOTHOM TeMIepaTy-
pe (ananorusa ¢ saxonom Ilapaa, em. c. 24).

‘PacTBODEI, MMeIINe PABEEIE OCMOTHYECK e JABJICHU,
HAasLIBAIOT MBOTOHMUYeCKMMH. PapHsle 06beMBl H30TOHNYE-
CKMX DACTBOPOB COZEpIKAT paBHBle uHMCJa MOJIexkyn (Hix
wacTHL). B 5TOM OposABJsercd aHaNOTHA ¢ 3aKoHOM ABo-
Tazapo. -

Hau6osee morao aTa KOJXIeCTBEHHAS ARAIOTUA MEXKAY
OCMOTHYECKHM U FasOBEIM XaBlIeHHEM BHIDAKeHA B 3aKOHE
Banwm-Todda: ocMmoTuueckoe nasileHue pasbasieHHoro
(xommenTpauna no 0,1 moxn/x) PacTBEOPa HEIIEKTPOIUTA
JHCIeHHO PABHO TOMY JaBJEHHIO, KOTOpPOEe nponsnonmm
6Bl ZaHHOE KOJMYECTBO PACTBOPEHHOIO BellleCTBA, 3aHMU-
Mag B BUJe rasa NpH AaHHOH TeMmepaType 06’BeM pac'r-
BOpa.

W3 saxoma Bamr-Todpda crenyer, 4To MOJAPHHH pac-
TBOP HesNeKTpoNuTa uMes Ou npu 0 °C ocMoTHUecKOe KaB-
senwe 22,4 arm (101,3 ¢ 22,4 = 2270 kIla), a 0,1 M
pacreop — 2,24 arm. Ilepecuer 5TOro faBieHUs K APYTrUM
YCJIOBHAM MOKHO HPOM3BOAUTSH IO YPABHEHHAM AJIA Iaso-

BEIX 3aKOHOB.

MoKHO BBHIBECTH q)opmy.ny it 4 pacqe'ra OCMOTHIECKOTO
HaBnenna. B ypasHenun Knaneiiporsa—MeEzneneesa pV =
= RT penuunna V 10 OTHOIIEEHIO K OCMOTHYECKOMY aajane-

HUI0O MMeeT CMHICH oGBema (M%), B KOTOpOM pac:rnopen
-1 monn BemecTBa. C.nenona're.unno,

= %RT= cRT (Ila) = ¢, RT (xla), (7.1)

TAe ¢ — KOHIUEHTPAaIUS MOJIb /M3 » €1 — MOJIB/ T,
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IIpumep 1. Broruucianre oCMoTHYECKOS AaBieHye pac'rnopa npu
22°C, B.1,2 1 xoToporo conepmm'ca 20, 5'MI‘ caxapa Clezzou (M=
=.342)..: . e N ‘

" Peluenue. KoHIeHTPaNNA PACTBOPA COCTABHAT
20,5-10-3

= .10~5 k —E. -2“ 73’
1.2.342 :5,0 10 " Moas/n =15 +107° mons/m",-

Orcroza p.= 5 - 1072 . 8,31 + 295 = 122 Ia (1,2. cM. BOZ. cT. -—-
cM, ¢. 357). .

-. BapuaHT pemennd. Pac:rnop Hesnex'rponn'ra C KOHUeHTpannel
5107 monn /a1 umeer npm0 °C ocMoTHUecKOe aaBdeRne S - 1075 22, 4 =
=0,00112 arm™, mpn 22 °C 0,00121 atm (1,21 cm Bog. er.), 122 ITa. -

- OnmpesenE BeJUMYNHY OCMOTHYECKOI'O JABIEHUA pac-
TBOpa BeROTOPOI‘O BeHOiecTBa, icon'nen'rpanna‘ KOTOpOI‘O
HaM H3BeCTHA,. MO HO BBHIYNCIATE: MOJI.ﬂpHYIO MaCCY BE-
TIEeCTBA.

Jna sToro B ypaBHeHHH (7 1) BEIDaZMM &3 qepes Maccy
BémecTsa m B 1w pac'rBopa u MOJinHyIO Maccy M

e p=——RT M=5’-‘RT L (1.2)
""" TIpmmep 2. B 250 mn1 pacreopa conepmm‘ca 17 Mr-pacTBOpEeHHOrO Be-
mecTBa. OcMOTHYECKOE faBNEHEe pacTsopa ‘npu- 27 °C paxmo 1,84 kIla.
Briuucinre MosexkymapEyio MacCy BellleCTBa.
Peniense, B 1 1 pactsopa cogepxurcs

17:10-3.1000 _ ; nee
250 0,068 r BeIecTRa,

OTcwna oo cpopmy.ne (7.2) BBIYHCIAEM

M= Q068 '8,31-300" -

1,84 = 92 I‘/MOJIB.

- Moiréxymtpﬁaa Macca pasHa 92 a.e.M.
3anaun -

379. Brrunciure B flackamax n eM Bop; CT. OCMOTHYe-
ckoe pasnenme mpu 2T °C pac'rBopa caxapa C;3H;;0:1,
1 n-xoroporo cozepxuT 91 Mr pacrBoOpeEHOIo BeillecTRA.

" 380. Yemy pasHo npu Temneparype 7 °C ocMOTHYECKOe
AaBJeHue pacTBOpa, B 1,51 Koroporo co,uepmmca 27 6 MI
rnunepunaa C3Hg0;?
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381. Briuncaure 0OCMOTHYECKOE naxmenne 0,025 M pac-
TBOpAa taxapa npu 38 °C. \

382. Ilpu kakoil TeMIepaType OCMOTHYECKOE JaBIeHHe
pacTBopa, cozepxaiiero B 11 45 Mr IIIOKO35I CeleOG, co-
crasur 607,8 Ila?

383. CroMEKO TPAMMOB caxapa conepmmca B 250 Ma
pacTBopa, OCMOTHYECKOe [laBJleHHe KOTOPOro IpH 7 °C co-
crasnser 283,6 I1a? BrruucinTe MOJIAPEOCTS pacTBopa. B Ka-
KOM 06BeMe pacTBopa coflepskuTca 1 Moas caxapa?

. 384, Beruncnure ocMoTHYeckOe Rasrenue 1% -mHoro pac-
TBOpa caxapa npu 30 °C. Hno'rnocm, pac'rBopa HpHHHTb
paBHoit eqUHHUIE. - | . I

- 385, BrrumcimTe .0cMOTHUYECKOE JaBIEHHE - 2 5% -HOTO
pacTsopa caxapa npu 15 °C (p = 1). . :

386. Cxonpko rpamMmMoB riaokossl CgHy,06 cozepskuTes
B 200 MJ1 pacTBOpa, OCMOTHUECKOE AABJIeHNE KOTOPOro MpH
37 °C cocraBaaer 810,4 IIa? -

387. OcmoTHuuecKkoe ZaBJIeHHE pac'rBopa, B 250 MJI KOTO-
poro cogep:xurcs 0,66 r moueBnHEI, paBrO 111,1 xIla npn
33 °C. BoryucauTe MOAEKyAAPHYIO MacCy MOYEBHHEL.

'388. ‘OcMoTHYecKOe JaBleHHE HEKOTOPOro pacTEOpa
upu 2 °C cocrasaser 2,735 xIla. Ilpu kakoif 'remnepa'rype
OCMOTHUYeCKOe napierHe nocrurteT 3,04 . xklla?

389. Pactsop, 1 Mmx KOTODOTrO COAEDHKHUT 0,0405 r eko-
TOPOTO PACTBOPEHHOTO BeleCTBa, M3OTOHHYEX ¢ 0,0225 M
pacTBOpOM caxapa. Berumciurte Monexy.uapnyzo Maccy pace
TBOPEHHOT'0 BeIecTBAa. ‘

390. CxonpKO MONEKYJ paCTBopeHHOI‘O BeIjecTBa CO-
gepxurcsa B 1 Ma pacTBopa, OCMOTHYECKOE JaBIeHHe KOTO-
poro nupu 54 °C cocrasnser 6065 Ia?

391. 1 MM pacrBopa coxepsut 10'° Monexy.u pacrso-
PEHHOrO BellecTBa. BrrumcauTe. OCMOTHYECKOE AaBJeHHE

" pacteopa mpu 0-°C. B KaxKoM of’beMe COlep:KHuTCa 1 Moab

PacTBOPEHHOTO BelnecTra?

7.2. TABJIEHHE IIAPA PACTBOPUTEJISA
HAJI{ PASBABJIEHHBIMU PACTBOPAMU
HEQJIEKTPOJINTOB

IdaBneHHe I4pa ‘PacTBOPHMTENS HaX pac'rnopaMH HIXe
JaBJIeHUs €r0 Hapa HajJ YHCTHIM PACTBOPUTEIEM IPH TOH XKe
TeMuepaTtype. -
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Cormacao saxony Payns, ,zmnneun-e'napa pacTeopure-
Jisi HaJ PacTBOPOM DPAaBHO JaBJEHHIO Tapa HaJ UHCTHIM
pacreopHTeNIeM HPH JaHHA0 TeMueparype, YMHOXKEHHOMY

Ha OTHOINEHHEe YMCIA MoJeit PacTBOPUTEAA K oﬁmemy

_ HMCIY MOJIeH:

. N

Tie pp — IaBlieHNe Napa PACTBOPHTEIA HAJ YUCTHIM PACTBO-
puTeseM; p — gAaBJeHHE HApa PACTBOPHTENA HaZ PACTBO-
pom; N ‘— umcimo moneif pacTBOPHTENA B JaHHOM PacTBODE;
n — yucJo MoJel pac'rBopeHHoro BeIIecTBa B faHHOM pac-
TBOpE. :

HpnM‘ep 1. BeraucanTe sapienue napa BOAE! HAR éacrsopom, co-
Aeparamum 45 r raroxossi CgH, ;06 8 720 ¢ BOABI TIPH. 25 °C. HBasrenne
napa Bogsl npu 25 °C cocrapnser 3168 l'Ia.

Pemenue. M u,0 = 18 r/Monb, Mc.n H,,0, = 180 r/moms;

N ag 120 7720 , 45
p= =3168 LY /| L& 4 e
P p°N+n 6 18,0 /[18,0 180] = 8148 Ila.
Sagaum

892. BrruucamTe fasieHue mapa Boger #af 10% -HeiM
pacrBopoM caxapa Cy3Hy5044 ipu 100 °C,

393. [lamnenue nmapa Boxsl mpu 25°C cocTapiaserT
3167 Ila. Brriuncnute Aja To#i 2Ke ‘TeMIepaTyphl faBieHUE
napa pacrtsopa, B 450 xeroporo gop;epmnwcn 90 rm0-
KO3BI.

394. Jamsesive napa BOAB npn 20 °C ' cocrapnser
2338 Ila. CxonpK0o ITpaMMOB caxapa CaeayeT PACTBOPUTEH B
720 r BoAE! 1J19 DONMYYEHUA PACTBOPA, AaBAEHHE IIapa KOTO-
poro Ha 18,7 Ila MersIe faBaeHua napa Boast? BeraucanTe
OPOIEHTHOE CoflepiKaHKe caxapa B pacTsope.

395. Hasnemme napa Boxaul. mpr 10°C cocrasnser
1228 IJa. B xaKoM KOJHUIECTBE BOXALI CIEAYET PACTBOPUTH
23 r raunepuna CgHgO3 Ana noayveHns pacTsopa, JAaBie-
HEe mapa xoroporo:cocrasager 1200 Ila mpu Toi e TeMme-
parype? Brolumeamre MACcCOBYH AOJI0 ININIEPHHEA B pacT-
BODE.
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- 396. Hpn 0 °C. nasnenue napa sdupa (C,Hz),0 coeras-
naer 2465 Ia. Haitarre a1a Toil sKe TeMIepaTypsi: a) KaB-
nerue mapa 5% -Horo pacreopa arusnuna CsH;NH; B adupe;
6) nasaernuenapa 10% -Horo pacreapa 6eH30HHOM Rnc.no'rm
Ce¢H:COOH: B achupe.

397. BEMuCANTE NPONEHTHOE COAEPIKAHME IIIOKO3HL B
BOJHOM pacCTBODe,; eC/IM IQHUKEHUE JAaBIeHN S Iapa COCTaB-
aser 2,5% oOT maBMeRHMA Iapa umeToro pacrsopurensk. Haii-
AMTe COOTHOIIeHHEe MEeXAY UMCIIOM MOJIell pacTBOPEeHHOrO
BEeNIECTBA M PACTBOPUTEN . '

398. IIpu 32 °C panirenne napa BOGHOrO PAcTBOPA HEKO-
Toporo HeaxeKTponura-cocrasiusger 4721 Ila, a paBnenne
mapa BoAs! Opu Toit ke Temuepatype 4753 ITa. Beraucnure
OCMOTHUECKOE AABJEHME PAcTBOpA IPH TOil Ke TeMIepaTy-
pe, IPHHSAB MJIOTHOCTH PACTEOpA PaBHOM exuHHAIE.

399. OcMoTHYeCKOe JaBAeHUE BOXHOTO PACTBOPA IIHIe-
pnaa C3HgO3 cocraBaser npu 0°C 567,3 xIla. Ilpunas
NIJIOTHOCTh PACTBOPA PABHON eMHMIE, BRYUCIUTE JaBie-
Hue napa pacteopa npxm 0 °C, ecu gaBrenwe napa BOALI IPA
Toit 3e reMneparype cocrasiser 610,6 Ila.

7.3. TEMIIEPATYPHI KHIIEHASA
H KPUCTAJIJIM3AIINY PA3BABJEHHBIX
PACTBOPOB HESJIEKTPOJIUTOB

Pacreopnt lénna'rnpn TemMmepaType 6oJiee BRICOKOI, ueM
gucThie pacrBopuTen. ECIM NpPHrOTOBHTL DACTEOD H3
1000 r pacTBoprTens ¥ 1 MOJb HEIIEKTPOANTA, TO YHUCIO-
BOe 3HAUYCHUE YBEJIHYCeHHA TEMIEPATYDPHI KHIIEHHUS TAKOTO.
pPacTBOpPA HASHIBAIOT MOJSPHBIM NMOBLEHIIEHHEM TEMIIEpATY-
PEl KMIIEHHS XAHHOTO pacTBopuTena (nian ero s6yauocko-
nuteckol Konecmanmoit) By, 96y IHOCKONHIECKasA KOHC-
parTa BOAH pasHa 0,52 K; 3T0 3HAYUT, UTO PACTBOPHI, CO-
Repaxamue 1 mons m060r0 HEINEKTPONIUTA Ha 1000 r Bogm1,
saxmmalor npu 100,52 °C. .

Pacreophl 3amepaatoT (M3 pacrBopa KPUCTAILINIYETCH
pPacTBOPUTENs) IpH Temueparype 6ojiee HU3KOH, UeM uucC-
TEIA pacTBOpHTEensb. Ecim npuroToBuTs pacreop us 1000 r
pacTBOpuUTeNs B 1 MONS HE3dJIEeKTPONUTA, TO IHCIOBOE 3HA-
YeHMe YMEHBIHEEUA TeMIOEePaTyphl 3aMep3aHua TaKoTo pac-
TBOPa HASHIBAIOT MOJAPHLIM IIOHM/KEHHEM TeMIepaTyphl

139



KPUCTAJUIM3ANUME TAHHOIO PACTBOPUTEN (UM €ro Kpuo-
ckonuyeckol kopcmanmou) Ey,. Kpuockonugeckasa KOHe-
TaHTa BOAHI cocTraBiaseT 1,86°, 970 3HAUMT, UTO PACTBOPEI,
conepaxamnue 1 Moab Jo6oro HesaexTposauTa B 1000 r Bo-
Jbl, HAUKXHAIOT 3aMep3aTh OpH TeMueparype —1,86 °C.
3Had 90yIMOCKONKYECKYIO M- KPUOCKOITUECKYI0 KOHC-
TAHTHLI PACTBOPUTENT; MOMKHO BRIUHCINTE TEMIIEPaTyPEL KH-
MeHus M anc'raJmHsannn paCTBOPOB, €C/Id W3BECTHBI UX
MOJATBHOCTH ‘

Hpunmep. quncnme tian B txi, ,6% Hord:pac'rsopa rAmiepuHa B
BoZe, MOJIERYNApHAA Macca rirutepuna C3gHgO; pasna 92 . .
. Pemenne. Pac'rnop COREPKHT 46 r rnuuepuna B 954 r BOABI
. 92 r mnuepuua 81000 H20 HOBBILIAIOT ¢4y, HA 0,52°.

4B ety B4 p HLO- e 7o o Ui

TIpu cogepakanuu 92 r rINNEpPUHA B PACTEODE fx;,,‘, rHoBbImIACTCS HA
0,52° npn cofep:xanun 46 r a70 noBplmenne 6yaeT COOTBETCTBEHHO
MeHbpIIe, T. . L o ‘

0,52-46

= I3
95 0,26 .

1000
954

VMeHbUIEHNE MacChl PACTBOPUTENST OT 1000 no 954 r cxame’rcx:a

yBeJIRYUEeHHH NCKOMOI'O SHa4YeHHs B pas; OKOH‘laTeJIBHBIK e-

3yJBTaT:
. - 0,52:46-1000 _( ono
© *T oz 954 0.27%
Paecyxnaa lm,zxoﬁﬂmm e oGpasom, Harmemr IOHM)XEeHNEe TeMIe-
PATYPH KPUCTALMMBAIMHAS . . ° - . . 07 =i L. et EaE

e 1,86:460 1000

= o
97954 - 0,975 °C.

HcKoNbie BENMYHRL 1, = 100,27 °C, tp=—0,975°C.

Ornpeseins OOLITHEIM ITyTeM HOBbIMIEHUE TeMIlepaTyphl
KUIEHUs MK MOHMKeHUe TeMIEePaTyphl KPHCTANINAALUE
PACTBOPOB, MOJSANLHOCTH KOTOPHEIX HAM U3BECTHHI, MOXKHO
BRIUMCINTE MONEKYAAPHBLE MACCH DACTBODEHHHIX BE-

* MoasasROCME ONPEAeIAETCR YHNCAOM MONeH PACTROPEHHOTO Belle-
crBa, copepaxamemca B 1000 r pagrBopurena. na pasbaBneHHLIX pac'mo-
POB BEJIHYHHBEI MOARALHOCTH B MONAPROCTH 6ausxu.
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1eCTB, OTH METOABI: onpe‘;:e'JIeHmi MOJIEKVIAPHBIX Mace
PACTBOPEHHEIX BEIIECTB HA3BIBAIOT aﬁynnocmonmxecxmmn
U KPMOCKOIIHYECKHMH, o

HaftTn MONTeXyNSPHYIO MacCy PACTBOPEHHOTO BEIECTRA
86y IHOCKOIMYECKMM ‘MR  KPHOCKOMNYECKHNM  MeTO/OM —
97O 3HAYMT HaHUTH TaKO€ KOJUYECTBO ero (B rpaMMax), KOTO-
poe, 6yayuu pacrsopeno. B 1000 r pacTBopuTesns, IMOBBICHT
TeMIepaTypy KHIEeHHA PACTBOPA Ha BEeINMYUHY, DPABHYIO
86y INOCKONNYECKO! KOHCTAHTE DPACTBOPHUTENA, UM COOT-
BETCTBEHHO NOHM3UT TeMIePaTyDy KPHCTALIM3ALME pac-
TBOpPA Ha BeJIMYHHY, paBHym KpHOCROHH‘IeCKOH KOHCTAHTE
pacTBopuTens. ~

Kpome npusenesrEIX pacCyKAeHUH MOMKHO O14 BEIUNUC-
JIeHUH NOBBIMIEHUA TeMIIEpaTypsl KulteHus (A ty ) ¥ oHN-
SKeHNA TeMIepaTypel Kpuctanausanuu (A t,,) Don1b30BaTh-
cd crenyomuMn GopMyaaMu: .

Atyun = Evun g};zo » A typ = EKP g]l‘;)go ’

rae Eyyp 1 E,, — 30ysnockonuyeckas ¥ KpUOCKONNYecKasd
KOHCTAHTEI PAaCTBOpPHUTENS; § U A — MacChl PacTBOPEHHOTO
BEIINECTBA H pacn;oprrrena, T; M — MOJIEKYJAAPpHadaA Macca
PACTBOPEHHOI'0 BeIIeCTBa.

3agaun

400. BoluncanTte TeMneparypy Kunesusa 5% -HOro pac-
rBopa caxapa Cy,H,,0,; B BORE.

401. BriyucinuTe TeMOepaTyTy KHIEHUS pacTBOpa, CO-
nepskarngero 100 r caxapa Cy3H350,; B 750 r BOZEI.

402. Cronskxo rpaMmos rioxossl CgH,; ;06 crenyer pac-
TBOpUTH B 260 r BOAM AJA TMONYyYeHUS PAacTBOPA, TEMIEpa-
TYpa KHOEHHA KOTOPOro IpPeBLINIAET TeMIepaTypy KHIre-
HEA YHACTOTO pacTBOpuTens Ha 0,05 °C?

403. Beruucaute MaccoByio Aomio caxapa C;pHp044 B

~ pacTBope, TeMIepaTypa KHIeHHUA lgo?x'qporo 100,13 °C.

404. B xakoM KoOJHMYeCTBe BOJHL ClIefyeT PacTBODHTH
23 r rmunepura C;HoO3, 4T06BI HONYIUTE pac'rnop C TeMie-
parypoii kunenns 100,104 °C? :

405. Kaxaa yacts Moada caxapa C,sHy5049. mpuxoninrca

Ba 1 MOXL BOAEL B pac'rBope, 'remnepa'rypa m«menna Ko-ropo—
ro 100,039 °C? :
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406. B CRONLKNX MOJNAX BOABI CHEAYeT PACTBODHTE
0,02 MOJib HEKOTOPOTO HEdJIEKTPOIUTA JJId MONYUERHA Pac-
TBODA, TeMIepaTypa KuneHusa koroporo 100,026 °C?

407. Pactrop, cofep:xamuit 5,4 I BeIeCTBA-HedIEKTPO-

auta B 200 T BOZEI, KUIIUT DA, ‘10°0 078°°C. Brruucaure Mo-
JEeKYJISPHYIO Maccy pac'rBopennoro BermjecTsa. .

408. TemnepaTypa xunenns anerosa 56,1 °C, a ero 36y-A

JIMOCKONIIYEeCKAadA KOECTAHTA paeHa 1,73°, Brruncanrte TeM-
neparypy xuneaus 8% -Horo pacteopa r.nnnepnna C3H303 B
aleToHe. ‘

'409. Temnepatypa Kunenusa sbupa 34,6°, a ero s6yan-
OCKOIIMYecKas KOHCTAHTA paBHa 2,16°. Brmiucaure Mone-
KYNAPHYIO Maocy OeH30HHON KUCTOTEH, €CiIH Y3RECTHO, UTO
5% -uw1it’ pacTeop 9TOH KUCIOTEL B aclmpe KUOUT - npn
35,53 °C.

410. Temneparypa KumeHus pas6aBNeHHOTO PACTBODA |

caxapa C;3H3;01; 100,065 °C. Brrumciure ocMOTHMECKOE
masnennue pacrsopa npu 0 °C. ILnormocTs pacTeOpa NpH-
HATH PaBHOY efUHAIE. ‘ ‘

"'411. BrluucauTe TeMNOepaTypy ‘KPHCTANINIAINN
10% -Horo pacteopa riaunepuua C;HgO; B BOzE.

412, Brruncnure MaccoByio fono caxapa C;oHpp0p1 B
_BOJ{HOM PacTBOpe, TeMIepaTypa KPHCTALIN3ANMNE KOTOPOTO
~0,41 °C. ,

413. BerunciauTe TeMOepaTypy KPHCTANINIAIEY BOLHO-
TO PacTBOPa MOYEBHHBI CO(NHé)z, B KoTopom na 100 Mo
BOABL IPUXOAUTCA 1 MOXB PACTEOPEHHOTO BEI[ECTBA.

414, Pactop caxapa C,,H,,0,; okasuBaer upu 27 °C
OCMOTHYECKOe [aBjeHue, paBHoe 156 xIla. IIpuaumas
IUIOTHOCTE PAacTBOpa PAaBHOH e/lMHHIE, BEIUHUCINATE TEMIIe-
PATYDPY €ro KpucCTalIN3aluy, )

415. B KaxoM XoJHYeCcTEBe BOAHLI CJHEAYET PacTBOPHUTH
0,5 xr raunepuna C3HgO; A1a mosyueRNA PacTBOPa € TeM-

- mepatypoi kpucraymusanuu —3 °C? '

416. Tlpu pacrsopennu 0,4 r HeKOTOPOID BEMMEeCTBa B
10 r Bogsl TeMmepaTypa KPHCTANIN3ANUH PacTBOpA HOHH-
sxaerca Ha 1,24°. Berauciaure Monenynapnym maccy pac-
TBOPEHHOI'O BeIecTBa.
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417, PacTBOp caxapa B BOAe IMOKASEIBAET JIOBHIIICHHE
TeMmepaTypet xumerus Ha 0,312°. BrrumcimTe BeJUUHHY .
HNOHHIKEHHS TEMIEPATyPHI KPHCTAIIMSANHH DTOrO Pact-
BOpa. - 7 '

418. TeMnepaTypa Kpucraiausanun Gensona 5,5 °C, a
pacTsop 6,15 r RuTpoGensona B 400 r Gersola KPUCTALIA-

syerca npu 4,86 °C. Kpuockonuueckad KoRcTanTa Genzona

5,12°, BEIuncauTEe MOIEKYAAPHYIO Maccy HEHTpoOeH30MA.

419. BogaRlil pacTBOP TIANIEpHHA KPHCTAILIM3YEeTCA
opn Temuneparype —2,79 °C. Brruncante uucro Mmonei rIg-
mepmHEa, NpUXOAAmEXCH HA KaskAsni 100 Moxs BOAmI, M
AasneHye mapa pactsopa upk 20 °C. lasrenue napa BOJBL
upu 20 °C par=o 2,34 xlla.

420, Jasnenue mapa BOXHOrO pacTBopa IIKIEDHHA CO-
crasnaer 98% OT jaBieHMA Iapa BOALI IPU TO e TeMmne-
parype. BoluncauTe MaccoByIO OO MIIHIEPHHEA B pacTBope
H TEMIIEPaTyDY Kpnc'ramnsannn pac'rnopa.

74. CBOﬁCTBA PASBABJIEHHBIX PACTBOPOB
aJlEKTPOJIHTOB

" Qnexmponumamu HAIRIBAIOT TAKHE BeIleCTBA, KOTO-
pEte B pacTBopax B GosibIeil nan MeHEBINER CTeNleHH JUCCO~
DHEEPYIOT Ha HOHBL. BeieficTBHe 2TOr0 B pacTBOpe 3/1€KTDO-
JAUTA YHCJIO YACTHUL, B HexoTopoM obneme Oyzer Goabme,
YeM B PABHOM eMy IO MOJIAPHOH KOHOEHTPANMH DACTBOpPE
HESNEeKTPOIHTA., R

Ecanm paa pacTBopa 3JeKTPOANTA, KOHKEHTPANUA KOTO-
pOro H3BECTHA, HAHTH OHLITHEIM NYTEM OCMOTHYECKOE JAB-
nenue (p,g), DIOHMIKEHNE KaBJeHHA napa (A pon), DOBLBIILIE-
HHOE TeMIePATYDH KHOEHAA (A iy, on)» HOHHKEHHAE TEMIIE-
paTypsl KpucTamau3anua (A iy p,uer. on)s TO OKaXKETCs, 4TO
STH BeIWIHHEL GORBNIE TEOPETHIECKH: BEIGHCIEHHBIX B ON-
peflesleEHOe YUCIG-Pas, a HMeHHO!

Pon = Apctn - Atknn.on— o Atxcpnc'rion =i

.

pnm ApBH‘l Atl‘lﬂln BHIY Atupuc’r. BRIY

MroxuTess i, Ba KOTOPHIL cieyeT NOMHOKHTE BEITUC-
JIeHHBIE BEJIMIAHE AJA TOT0, Yro0El OHM COOTBETCTBOBAJIH
OULITHEIM JAHHBEIM, HASHIBAIOT U30MOHULECKUM. KOIPPuU-
yuenmom, unn nbaq)q;mgueumou Banm-Tog¢a.
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Jdna pacTBOPOB DIEKTPONHUTOB. HONY-
YeHHBle DKCNEePHMEeBTAaNIbHO 3HAUYEHHA D,
Ap, Aty, B Aty Bcerga:-6onnme Teope-
THYECKH BEHIYHCJEeHHE X, HHEIMH CI0BaMH, K03d-
¢unuenr i > 1. Ilpu 67113K0M 3HAYEHNA OBITHLIX M BEIYKC-
JIEHHBIX BeJMYNH MOYKEO rOBOPHTD O TOM; ITO AaHHOE Betre-
©TBO ABIAETCA HEDJIEKTPOJIHATOM. :

Cornacuo reopun Appeninyca, (pU3HUECKUl CMBICT KO-
adunuenTa i 3aKm0UaeTCAa B TOM, UTO OH IIOKA3LIBAET, BO
CKOJBKO Pa3 yBeIWUNIOCH ofliiee YNCKO YACTUI[ B PACTBO-~
pe B pe3ysbTaTe IIPONCHIEAINErse YACTHYHOTO WM TIOJHOTO
pacnaja Ha MoHbI. IIpu 9TOM 0 YACTHIIAMHE IOAPA3yMeBa-
I0TCA KaK HepacHaBIINecA MOJIEKYJbI, TaK M OTHAEJIbHHIE
HOHBI. [[ys 3JIeKTPOJIKTA, PACHaJaloMerocsa Ha JBa WOHA
(HCl, KNOgz, MgS0,), makcumanbsHOe 3HadeHNe Kooddumu-
enra i mpu nosHoit AUccOmMAIMY PABHO 2, TaK KaK U3 1L MO-
JIeKyJa InoJjydaerca 2n MOHOB. [ad 9MeKTPONUTOB THIA
MgCl,, Nay,S0, MaxCHMaJIbHOe 3HAUEHHE i paBHO 3, AnA
AlCly— 4 nr. z.

/ Hafizs onsiTHBIM nyTeM K02ddHIUEHT i ONHAM U3 Ue-
TBIpeX PAcCMOTPEHHBIX METOJ0B, OCHOBAHHBLIX HA IPEBHI-
IMIeBXH ONBITHBIX BEIWUYHWH — OCMOTHYECKOr0 HaBJeHHUHd,
TIORM)KEHUA [NABIeHUS Napa, HOBBLINIEHUA TEMIepaTyph
KUNeHUA, NOHMMKEHHWA TeMIepaTyphl KPHCTAJIM3AIINH,
Hajf TeOPEeTHUYEeCKH BBIYUCJICHHBIMHM, MOYKHO IS KAHHOTO
PacTBoOpa 3JIEKTPOJUTA YCTAHOBMUTH OTHOCHTENBHYIO HOJIO
MOJIEKYJI, pACTIaBINNXCA Ha HOHKI, HJIH, WHAYe TOBOPA, CTe-
HeHb AUCCOLUALNY 3IeKTPOJINUTA B pacTBope. Cmenens duc-
coyuayuy MOKA3BIBAeT OTHOIUNEHHE YHCIa MOJEKYN, pac-
NaBIIMXCA HA HOHEI, K 00LieMy tmcny PACTBOPEHHEIX MO-
JEeKyJ. .

CienyeT OTMETHTH, UTO IPUMEHHTEILHO K CHILHEIM
JJIEKTPOMATAM IOHATUA <«CTEIeHb AHCCOMHUATMHE 3JIEKTPO-
JUTa» U «HEeAUCCOIUUPOBAHHAA YaCTh anerc"rponn'ra» HOCAT
YCIIOBHEIR XapaKTep. ‘

’ Onpe,qenaemaa 9KCIIEPUMEHTANBHO CTeneHs nnccon;n-
amm O A8 CUJIBHBIX 3J€KTDOJUTOB He OTPAYKAeT HCTHUH-
HOM KApTHHBI OTHOCHUTEJBLHOTO pacmaja 9JIEKTPOJINTA ‘HA
uoubl. OUBITHLEIM IyTeM ONpeJeNAeTCA TaK HashiBaeMad Ka-
seywanca cmenenv duccoyuayuu; oHa BCETAa HUMKE HC-
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THHHOH CTeIleHH  AMCCONUanuy, KOTopasa nJjsa pacTBOPOB

'CHJIBHBIX 3JIEKTPOJIHUTOB 6nska K eIuHUuIEe. anc'rammt{e-

CKHe pellleTKH MHOTHX CHJBHEIX 3JIeKTPOJIUTOB, KaK IIOKa-
3BEIBAIOT PEHTreHOrpadMUecKne HCCIeLOBAHNA, TIOCTPOCHH
H3 MOHOB, M YK€ OAHO 3T0 00CTOATENLCTBO IT'OBOPHUT O TOM,
YTO B PacTBOPE He MOMKET OHITH HEZUCCOIMHPOBAHHLIX MO-
sexyn. OfHAKO ¢ YBeJHYEHHEM KOHIEHTPALUY CHILHOTO
SIEKTPOJINTA B PACTBOPE YCHIMBAETCA B3AHMHOE IIPUTAMKE-
H¥e Pa3HOMMEHHO 3apAKeHHEIX MOHOB, KOTOPOE IIPH HeKo-
TOPOM JIOCTATOUHOM HNPUGIHKEHNH HX APYT K APYTY IPHUBO-
JuT K .06pa3soBAaHMIO UOHHBLX nap. B pacTBOpax CHIBHEIX
3JIEKTPOJIATOB MOHHLIE IAPHI BeAyT celGsa mozobHO oTaeNs-
HBIM MOJIEKYJIaM, XOTA He ABAAITCI HMA. Clef0BaTENIbHO,
HEAUCCONUUPOBAHHYIO YacTh CHILHOTO 3JIEKTPOJIMTA MOX-
HO PacCMATPHBATh KAK YacTh 3JEKTPOJNTa, KOTOpPad NpPHU-
HHUMAaeT y4yacTue B 06pasoBaHUM UOHHBIX Hap.

B 06111eM Bujle CBA3H MEXKIY xoaq)clmnnen'ramn imoon-
penensercs ypaBHeHUAMH

i=l+ok-Huma=i1,

Fa

rae B —. YHCIO0 MOHOB, 06PA3yIOMHNX MOJIEKYJY HAHHOIO
anexrponura. Tax, ana NaCl k = 2, gna Aly(SOy)3 k =5
HT. X :

Ipumep 1. Beruucaure ocMoTHYecKoe AaBiaeHue (npu 17 °C) pac-
TBOpa NayS0y, B 1 1 Koroporo coaepaxutca 7,1 r pa¢rBopenHoii conn.
Kaxymasaca crenens JUCCOLUALEM CONH B pacTBope cocTapnaet 0,69.

Pemtenne. Boruncisem 6CMOTHYECKOE JaBJeHAE, HCXOA U3 IPEL-
NONOKEHHA, YTO HAKAKOH AMCCOUMAINH B PACcTBOpPE HeT. B -aTOM
cay4ae. :

_ 2270-7,1-290 »

P = T e R

TosnyueHHOe 3HAYCHHE CIIeAYeT yBeaAuduuTsh B i pas. Koagpdbunuenr

i MOXXHO BHIYHCAUTH JUGO IO NpUBefeHHoi Bulie hopmyne, AnGo uc-

XO[A U3 CAEAYIOMMX IPOCThIX paccysxaenuit, M3 100 monexyn Na,SO,
69 nperepmesatoT pacnaj Ha noum, obpaays 69 + 3 = 207 nonos. 0F-
11ee YHCJIO0 YACTHI,, UOHOB XK nenuccounnponannmx MOexyx paano
207 + 81 = 238, u, cnenona’renmo, Roaq)qmlmen'r i coc'rannse'r 2 38

- h

- % Cm, cr. 135
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. Orcroma -

o 2270.7,1.290-2,38 _
P . 142.273 286,7xna.

’ Hpumep 2. Temneparypa runmenus 3, 2%-H0ro pacTeOpa BaClg
100,208 °C. Briuscanre Raxymyoca cmeuenb nncconnaurm cona B
pacreope.

Pemenue. Pactsop conepmm 32 r conn Ha 968 r BogmL. Ha.uneM !

IOBLIIIEHNE TeMIepaTyphl' KNIIeHUA Gea yqe'ra J.II/ICCOHK&IJ;KK CcoIn?

0
tun, e = 22528222000 — 0,08 °C.

HaiiflerHOe 2KCNEPUMEHTANEHOR NOBLIMIEHNE TeMIEPATYPEE Kir-
OeHud, T. €. Aum. on coCTaBseT, cor.uacao ycnosuio 3agaun, 0,208 °C,
YTo-gaeT mm i aHaquue NS

0, 208
= 22409

i =254 a=25421 _g0r

0,082 3-1
" Jlna BLIMHCJEHHA [ABIEHUA NAPA PACTBOPOB BIEKTPO-
auTOB (P) MM BeJUYMH HOHMX(EHNA AaBieHus mapa (A p)
clefyeT PyKOBOACTEBOBaTHCS BopMymoii

Po—P . __in__
Po N+i-n'

Pemas 370 ypasHeHUe OTHOCHTEALHO P HIH i, HOJYIaeM €O-
OTBETCTBEHHO:

- N . _ N(pg—p)
= L=__—.
p p°N+i-n KA pn .

-3anaum
421, Brruuenurte ocMoTHUeCKOe aryenme mpu 18,5 °C
pacTBopa, B 5 J KoToporo cogepkutca 62,4 r CuSQ, - 5H,0.
Kaxxymasncsa creleHs SHCCOQHEAINHE CONH B pacTBope 0,38.
~422, Pacreop KIO;, B 500 MJI KOTOpOFO COZEp:KHTCH
5,35 r conn, umeer opu 17,5° ocMoTHgeckoe AaBIeHUE, PaB--

uoe 221 klla. Beruucnure Koaq:(bnnnen-r i ®m Kaxymymoesa

CTEIleHb AUCCOLAANHY COJM B PACTBOpE. - R

- 423. B xaxom o6zeme ‘PACTBOPA NOINKEH 61.1'1‘5 PaeTBo-
per 1 Moas caxapa, YToGEL pacTBOP 6617 u3oTORAEIeH ¢ 0,1 B
pactBopoMm LiCl, raxymasnacsa cTeneHs JUCCOHMUATIAE KOTO-.
poro B pacTsope pasHa 0,9? '
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424, Briuncaute MOJADPHOCTh PACTBOPA HE3NEKTPOJH-
Ta, uzorornunoro 0,05  pacteopy Pb(NO3),. Kamymasaca

CTelleHb AACCOLMAN N CONN B pacreope 0,72.

. 425, Brunciaure pasaenue napa 10% -BHoro pacTeopa
Ba(NOa)z npu 28 °C. JlaBnerne mapa BOALL IIPY TOH JKe TeM-
mepatype coctapnser 3779 IIa. Kaxymasncs creneHsb nnc~
commanun conn 0,575.

426. Jlasnenne mapa. pacTBopa, cofeps:kamero 16,72 r
Ca(NO3); B 250 T BOJIEI, COCTABJIALT . 1903 TIa. Berancanre
KaXymyiocsl CTeneHb nnccon;nannn COJIH, €CJIA M3BEeCTHO,
°TO JaBJeHNe 11apa BOJALI HPH TOH JKe TeMIepaType COCTaB-
nser 1937 Ila. ' '

427. I[aBJIeHue napa 4% -HOI‘O pacreopa KCl1 u Aas.nenne
mapa BOZHI IIPH TOH Ke TeMIepaType COCTABIAIOT COOTBET-
cteenno 2297 u 2338 Ila. BeiuncinTe ocMOTHYECKOE NaBJIe-
BHe pacreopa npu 20 °C, ecu mnorsOCTS €ro paBHa 1,026.

428. Pactsop, cogep:ramuii 33,2 r Ba(NO;); 3 300 r Bo-
pel, xunut opu 100,466 °C. Bm‘mcnn're rcamym;yxocﬂ cre-
nleHb AHCCOMMAIIH COJIH B PAaCTBOpe. -

429. Pacreop KNOj3, copeprkaugmit 8,44% cng, oKa-
3LIBACT NPUPOCT TeMuepaTypsl Kuneans Ha 0,797° o cpas-

. HEHHIO C 'remnepa'rypon KHIIeHNA BO}.‘[H. BH‘IKCHET& Kaxy-

IIyiocs cTeleHb JUCCOLUALINH COJIH B PACTBOPE.

430. Kaxxymancs creleHb JUCCOITHAIIMH COJIH B 3,2% -HOM
pacteope KCl cocraBasger 0,68. Buuucnaute TeMuepaTypy
KHOEeHHs pacTEOpa.

431. Nasnenue napa pacTBOpa, NPHrOTOBIEHHOTO H3
0,408 moas Ca(NO;3), u 1000 r Bozsl, pasao 99,56 kila npu
100-°C. IIpu xakoit TeMIepaType ZaBjieHHEe ITapa pacTBopa
mocrureer 101,3 xIla u pacrsop saxunur?

- 432. Pacrsop cofnepxut 3,38% muTpaTa Kanenusa, Ka-
JKymascs CTeoeHb XUCCONMAIMH KOTOPOrO™ COCTABIAET

- 0,65. BeiuncanTe: a) OCMOTHYECKOEe JABJECHHE PacTBOpa

npu 0 °C, npuHAB IIOTHOCTH €ro pasnoii 1,01; 6) remuepa-
TYpy KHIEHHA pacTBOPa.

433. Ecnu pacrsopurs 55,8 r ZnCly B 5 Kr BOAH, TOAY-
YHTCS PAcTBOP, KpUcTaynmnaylomuiica npa —0,385 °C. Bri-
YMCIATEe KAYKYIYIOCH CTeIeHb RMCCOLMANMH COJH B pac-
TBOpE.
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434. - BrrunciaaTe - icaxcymymca CTeNeHb KHCCOIHAHH
CaCl; B pacTBOpe, comep:kamemM 0,0995 mons CaCly B 500 r

Bogbl. Temmepartypa anc'ra.u.nnaamm TaKOro pacTsopa
~0,740 °C.

435. Ecan pactBopuTts 25,5 ¢ Ba012 B 750 r Bop;m, TO Ho-
JIYYUTCA PACTBOP, KPHUCTALINIYIOMIAHACS npu -0, 756 °C.

- Breruucinre Kaxymyoca cremeHb zmccon;nan;nn coJu B pac-

TBODE.

4386. Raxosa TeMIepaTypa KpHCTaLIN3anuK pacTBopa,
cogep:xamiero 84,9 r NaNOg 8 1000 r soan1? lasnenue na-
pa pacrsopa coctaBuser 2268 Ila, a garnenue mapa BOALI
npn Toit :Ke Temueparype 2338 Ila.

8. I/IOHHLIE PEARIII/II/I B PACTBOPAX

8.1. 3JIEKTPOJII/ITI/I‘IECKA~H I[PICCOIII/IAIJ,’I/IH
B PACTBOPAX

TIpu pacTBODEHEH B, BOAe MM APYTHX paCTEOPHTENAX
KHCJIOTHI, OCHOBAHUSA U COJIM MOABEPraloTcsA 3J1eKTPOJUTH-

. 9ecKoif IUCCOIUAINY, IIOJHOCTHIO HIN YAaCTHYHO pacHaza-

sch HA woHEI. OTHONIeHHe YMCJA OPOAMCCOLUHPOBAHHBIX
MOJIEKYJI K qucay paCTBOpeHHHx HA3EIBAIOT CTENIeHBIO XMC-

coumanun’ . B 3aBHCHMOCTH OT BeJIMUHHEI CTEIEHH AHCCO-
Fo Q018407 911e1<'rp01m'rm menarca HA CunbHble U craboie.
CuabHBIE 3JIEKTPOJINUTHI ANCCOMMHPOBAHBI MOJHOCTHIO,

T. ©. UMEIOT CTeIleHb AMCCOLMAIIMM, DABHYIO eAMHHIE .

Cnabple 3JIEKTPOJMTH! AHCCOLNMPOBaHbI yacTHyHo. Cnnm-

COK CHUJBHBIX 3JIEKTPOJANATOB NpuBegeH B Ilpumokenun.
YpaBHeHHNs AuCCOLUANNY CUIBHEIX 9JIEKTPOJIMNTOB Hpea-

a2 hhk

CTABJIAIOT AUCCOIMMAIINIO KaK HeoGpaTHMBIi Ipomece .
C TouxM 3peHHA 3IEKTPOJHTHYEeCKON Aucconmuaniu
KHCJIOTOIl ABJIAETCA BeLJeCTBO, OTIHEIIAOIlee B BOAHOM

pacTBOpe KaTHoHK! Bogopoaa HY, a OCHOBaHMEM — BeINecT-
BA, OTIIENJIAIONIAE THAPOKCHA-HOHEI.

HCl— H' +CI”
NaOH — Na* + OH~
Aly(S0y); — 2A13* + 3507
H,S0, ~ 2H* + SO%
BaOHCl — Ba®' + OH™ + cr o -

* Ilo orHOnteHMIO K OOJHOCTHIO AMCCONUMPOBAHHBIM COCAHMHEHMAM
9TO YTBEPKAEHHUE YACTO YCIAOBHO ¥ O3HAYAET, YTO BCE BBEACHHOE B PACTBOD
BEILECTBO PACHAJAETCA HA MORLL: COJIM HJIH LIeJIOUH He BBOAATCS B PACTBOD
B BH/E MOJIEKYJI.

** B pacTBOpaxX CHABHBEIX 3JIEKTPOJIUTOB 00pa3yIOTCSa ACCOIHATEI, T. €.
COeAUHEeHHbIE Yeped FUAPaTHLIe o6onouku nounl. Ux o6pasoranue He oKa-
3BIBACT DEIIAIOIIEro BAMAHMA Ha TeueHHe MOHHEIX peaknmrii, mMosToMy B
'9TOM pasfeiie OHH HE PACCMATPHBAIOTCA. .

**% B 3TUX ypaBHEHHAX OTPAKEHO, YTO 6LLIO B3ATO I YTO NOCJIe PACTBO-
PeHHS CTAJIO.

149



. Manopacmeopumsie conu OTHOCATCH K CHALHBIM

anexTpoauTaM. B pacTBOpe OHH AUCCOLMUPOBAHBI OPAKTHS.

yecKn Hanmeao. OfHAKO MPONECC PACTBOPEHHA B AUCCOILH~
amWM B 3TOM caydae o6paTuMblii — ofpaTHMaa pearmus
IPOHCXOAUT Ha TPAHHIe Pasfesa TBEPAOTro BeIlleCTBa ¥ pac-
TBOpa. KoHCTAHTEL paBHOBECU A, CHUCLIBAIOIIUE 06 PATHMEL

IIPOIECC PACTBOPEHU T MAJIOPACTBOPUMEIX COJIci, Ha3EIBATOT

npousgedenuamu pacmeopumocmu:
| BaS0y(r) —~ Ba**(p) + Sdi' ®);
* HPpyso, = [Ba®ISOL]
AgsPO,(r) = 3Ag*(D) + PO} (p);
TPag,po, = [Ag*’]"[POa']

C.naﬁme BNEKTPONHUTEL p;ueconﬂnpym'r oﬁpa'rmuo, npu
5TOM OOBIYHO CTeleHE fucconyanuu 6pipaeT HeGonpmok, »
SHAYHTENbHAA YaCTh CJa00ro SJIeKTPONHTa CYINECTBYET B
HeANCCOMUUPOBAHHOM cocTogHuu. KoHETAaHTE! paBHOBE-
CH3, OIIHCHIBAIONINE AVCCOUALIMIO CAIabhIX BJIeKTPONKTOB,,
HAa3LIBAIOT KOHCMAHMaMu Juccoyuayuu:

- HClO = HY + CIO™;:

_ [H*IICIO"] _ .. 108, - :
Kuco. 0T 5-1078;

) NH4OH = NH;‘ +OH;

lNH4l[0H 1

=1,8-1075,
INH,OH} .

Kxu on =

Cna6ple MHOMOOCHOBHBIE KHCJIOTEL AMCCOONHDPDYIOT CTy-

HeHYaTO, T.€. CTEINeHH RUCCOIMAIHU NepBoii, BTOpo# H -

T, K. c'nynenei'{ pa3an4garoTca KOJINYeCTBEHHO:
H,S<=H'+HS;

K= HIHS) g 9.1078;
1 TSI

HS =H'+8%;

= [HIS*) gy g.10°13,
[HS"] ’ :
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- oAabre OCHOBAHNA — TUAPOKCHUABI METANIOE -— TOMXKE
JAUCCOMUHUPYIOT cTyneHuaTo. Ho BCIeACTRHE 'TOF0, 4TO ORN
MAJIOPACTBOPUMEL, CTEIIEHH AUCCOIMAINHA HAXONAMNXCA B
pacTBOpe CoeAUHEHNH OnpefessiTCs 00EIYHO OPOAYKTAMY
pucconmanuy BoAkl. KoHcTaHTH AHccomuammy caabeIx oc-
HOBAHHMH XapaKTepH3yIoT Monelcy.nm # MOHBI, HaXoAaIue-
¢s.B pacTBope:

Fe(OH),(p) == FeOH' (p) + OH;
Kz'" [FeOH*][OH] = 6 2 10—5

~ Fe(0H),]
FeOH*(p) = Fe2+(p)‘ +OH;
= [Fe*]IOH"} _ o g.1076,

{FeOH*]

IIpu 2ToM O0ORHYHO HyMepanusi KOHCTAHT HMeeT 00paTHLIM
HOPANOKMIO CDABHEHHIO ¢ KBCIOTaAMMU,

. MamopacTBOpPHMEE THAPOKCHABLI xapam'epmyxowca H
nponssenennamn PacTBOPHMOCTH: -

Fe(OH)y(r) = Fo (p) + B(OHT); -
TIP = [Fe2*[OH T2 = 10715,
Fe(OH),(T) == FeOH*(p) + OH;
IIP = [FeOH*]JJOH ] = 5 - 10712,

OnHAKO B PacTBOpPax THAPOKCHAOB KOHHEHTPALUHA MO-
nexyna, Hanpumep Fe(OH),, n nonos, FeOH' n Fe?*, o6n1uno
COH3MepHMEI, _

VI3 upoussefleHNs pPACTBOPUMOCTH ¥ IPOU3BENCHHA
KOHCTAHT AWCCOIHAIININ MOXHO PACCUNTATH KOHILEHTDAIHIO
mosteKkyn Fe(OH), B pacTBOpeE. Ronneﬂ'rpamm MOJIEKYJ PHA-
poxcHAa HaX 0CaZKOM 38BHCHT OT MPHPOAHL THAPOKCUAA B
TeMIIepaTyphl U He 3aBHCHT OT COCTABA PacTBOpa:

, _MMProm, _ 105 r a. 106 o _
[Fe(OH),] = XK, 171670 =5,9-107"° moas/a.

. [
BneRTponnanecxaa ARcconyanua KHCIABIX -COJEeHn

ONUCHIBACTCA YPABHEHHUIMH PeaKknuil, pasiuiaomuMucs

* OCHOBHBIE COJIM B o0pameHHn APAKTHICCKHA ‘He BCTPEYRIOTCA.
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B 3aBHCHMOCTH OT TOr0, CHISHEIMY HAH ¢Ia0EIMI KHCJIO-
TaM# OHU oGpasosanu. I :

' KHSO, — K¥+ H* +'802"*
KHSO; — K* + HSO;
HSO; = H" + 802

Boga aBngercsa cnabuIM 37eKTPONUTOM, €€ BIeKTPOJIH-
THYeCcKasa nnccounann‘a ONMCHIBAETCA ypaBHEeHUEM

HO= H+ + OH'

[H*]IOH-) _ -16 °
Ky,o = " [H;0) ‘1 38 10 npu 25 °C.

Beneactsue Manoit cTenerRn ,mcconnanim KOHIEHTpa-
IMIO HEXMCCOLMMUPOBAHHBIX MOJIEKYJI MOXKHO IPHHSATE PaB-
. Hoit ofmeil KOHITEHTPAIUK BOIEI, (Cy 50 = 1000/18) u 06-
I{yI0 KOHIEHTPAIMIO BOARI, KaK BeAMUYHHY ITOCTOAHHYIO B
pas0aBlIeHHBIX pac'rBopax, oﬁse;mnn'rb ¢ ROHcTaHToﬁ pas-
HOBeCH: -

1,8- 10'16 l‘l’_°9 = 10'14 K,= [H*][OH‘]. (8.1)

Taxum.o6pasoM, B BOge U pa36a3.nemxmx ‘BOI(HIU:\IX‘ pac-
TEOPAX HPOM3BeJenne KOHIeHTPaUMH HOHOB BOAOPOaA Ha
KOHUEHTDAIMIO : THIPOKCHA-HOHOB eCTh BeAMYHHA II0CTO-
aunas, upu 25 °C pasras 107, Dro Npou3BeAeHNE HA3BI-
BAaIOT UOHHbLM NpOU36edeHuem 60dul M oGozHauaror K,,.
Ronnenrpannu HOHOB BOAOPOAA ¥ TUAPOKCH/I-HOHOB B 9TOM
OpousBe/ieHun BHIPAKEHE B. MOJII:/JI

B XuMuMH IPUHATO zcom:eH'rpannu HOHOB BOp;OpOL(a n
THADOKCHUA-HOHOB Bmpama'rs B norapmlmuqecrcnx e/mHH-

* Bropad CTYHNeHb ZUCCOMMANLHNY CepHOI KKCJO.TH XapaKTepusyeTcs
roHcranTolt gucconuanun 0,012, 1o cymecTryer ouens Mano cHCTEM, B KO-
TOPLIX HPOSABISETCS BIHAHHe o6pasoBaHus ruzipocybQar-uonos. B pas-
GaBJIeHHEIX PacTBOpaX, 0coBeHHO I‘HAPOCYJIBCI)&TOB, cepuyto KHUCJIOTY Y4~
1Ie PACCMATPHBATH KAK CHUILHEL SJIEKTPOJIMT.
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Dax; B B¢ TAK HAa3LIBAEMLIX 6000p0dH02z0 noxasamens pH
¥ 2ud0porcunvrozo noxazamens pOH: ‘

pH = -lg[H"] u pOH = -1g[OH].

Bgecs [H*] u [OH ] BolpakeHs B MOJIB/II.
Jlorapudmupysa pasesctso (8.1), MoxHO IOKa3aTh, YTO

pH + pOH = 14+

IIpumep 1. Paccunraitre pH u pOH | 10 ‘M pacreopa HCL.. .
Pemrenne. XJI0poBOAOPOAHAS xncno'ra aBJmeTca cxmbaum 9JEeKT-

pONATOM; Clef0oBATENbHO, [H*] =103 MOJIB/JI,

- 10-14 -14 _lou

OH 1= P \L i

L 1= H+] 10-3
pH = —lg[H*] = ~1g 102% = 3;

pOH = -1g[OH"] = ~1g 107" =11,

= ib’“ MOJIB/JT}

Samaum

437. Hanumute ypaBHeHHU 1K TPOIUTHIECKOH KHCCO-
OPANMY CIEXYIOMHUX 3AeKTPOAUTOB (H1a:cIabhIxX BHeKTpo-
JUTOR - BANMILNUTE BLIPAYKEHHMS KOHCTAHT PpaBHOBeCHA);
a)NaOH; 6) KOH; B) RbOH; r) Mg(OH),;; &) Ca(OH),;
e) Sr(OH),; ) Cu(OH),; 3) Be(OH),; u) HF; x) HCI; n) HBr;
M) ‘HN03, H) HC].04, 0) H3ASO4, n) KNO;;, p) FeClz;
C) Cr2(804)3, T) COSO4, Y) HzSO4, (1)) KHSOg, X) KH2PO4,
11) K,HPO,; u) Cr(OH);; m) Zn(OH),.

. 438, Berunenure RoHnerTpanuio uogor OH™, ecau Koi-
neésrpanua nosos H* (mons/i) pasma: a) 107%; 6) 2 - 10"4
n) 8:107%1) 0,4-1071, : :

" 439. quncnm'e ROHH,eHTpaIIKIO KOHOB H*, ecan Rox-
uen'rparma wonos OH~ (MOJIB/JI) paBHa: a) 4- 10’10 6) 1 6 X
%x107%5)5-10%1)8,2:10°7. :

440, quncnn're pH pacTBopos, B Ro'ropmx xonnen'r-
pannn noxos H (Mom./.n) pPaBHBI: 8) 1075 6) 2 - 10'
ﬁ) 4,8-10751) 7,7+ 107 1) 3 - 10714, :

441, ancnn're pH paCTBOpOB, B KOTOPBIX KORIeHTpa-

: nnn HOHOB OH~ (Mons/ 1) pasnm. a)6,5 - 10'6 6) 9 10’9

3)1 4-107%1r)8,7-1078.
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- =82, YPABHEHNA UOHHBIX PEAKIHH
HWonnrmu nasmaro'r'pé.aunnn B PacTBOPAX BIEKTPOJH-
TOB, IPA KOTOPHIX CTENCHH OKMCJICHMA NEMEHTOB, y4acT-
BYIOIIUX B PeaKIHH coennnennn He H3MeHAITCA.
Honnbie peaxyuu mpoUCXOIAT, CIH B pac'mope o6pa3y-

10TCA C1abkle SIEeKTPONATH! MM MAOPACTBOPHMEIE CONA .
Ecnm xe Taxue COeANHeHUs oﬁpaaosa'rbca He MOTYT, TO
MOHHAA PEARKINS He HIeT.

B ypasnenuax uonnwvix peaxyui cnabbie STEKTPOTHTE
(B ToM uuce noust Tuna HCOj3 , HyP Oy, FeOH™) n Mmanopa-

CTBOPHMBIC COJMH 3aNMCHIBAIOTCA B MOJEKYIAPHOM BHIE

(unu B BULE COKHBIX HOHOB, KAK HCO3 )

MoxHO DeKOMEHZOBATL CHENVIONYI0 (OPMY 3ANMCH
HMOHHBIX peaknuit. CHadana sanuchBaoTes GOPMYAH! TeX
BeIlecTs, B3aHMOJECTBIIE MeXK LY ROTOpLIMH HaZO npoasa-
Jmsnponam. : :

NaF + HC] ~

3aTeM CoeA¥HEeRERA TPEACTABARIOT B TOM BHUJE, B KAKOM OHM
CYMIECTBYIOT B PAacTBOpE, H YCTAHABIMBAIOT, BOSMOYKHEO JIH
ofpasoBaHiie Kaxkoro-1u6o coeamuenns — cnaboro sjaexT-
POJNHTA HIH MajJOPacTBOPUMOi conm:

- Na*+F +H"+CI" —~

H3 aTaX HOHOB MOKET OBPA30BATECA cnaﬁmn DMEKTPONHT ~—
d)Topono,qoponnaa KACHOTAS

Na* +F"+H++Cl'—>HF+Na +CI” (8.2)

* HasBaHue ¢ HOHHEIE PeARIUMUs MEI B3aANM H3 «OCHOB obmeil xumans
B. B. Hexpacosa. Bonee pacnpocTpadeHHOe Ha3BamHe +0GMEHHEE peak-
OHH» HAM NPEACTABAAETCH MeHee PATORHLIM,

#* B yncno IpHYEHE, 06YCNOBIHBAIONIAX TEUCHNE HOKEEIX peaxcmm, He
BRIIOUCHO 06pasObaAHME MAJOPACTEOPUMEIX TMAPOKCHAOB, TAK KaK HX BH-
uazeHHIo mpeAmecTsyer o0pasosanme MojeKys, HanpuMep Fe(OH),, u Toms. )
KO Ip# JIOCTATOUHO BLICOKOR X XOHUeRTpanmn (Goxsme 5,9 - 1078 MOJE/ )

BHINAZAET OCBAOK, HO MOXXET M He BEINARATE, KaK OpH ruponnse FeCl,..
’ Jeryune coeamHEHNA KAK TAKOBLIE B PACTEOPAX TAKKE He 06pasyioTes -
BHIAEICHUID JIETYIRX BPeAmecTsyeT 06pasoBanye caabmx 3NeKPPOTATOB.
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VpanseHEE ocBabo:kAaeTcHa OT HepaGOTAIOHIAX MOHOB,
T. €. T€X, KOTOphble He H3MEHHIH CBOEro COCTOAHNAL

F +H' - HF

Ha ocHoBanuu ypasaeHud (8.2) MOKHO COCTABHTE H MO-
JeKyjapHyio opmMy ypaBHERuA:

NaF + HCl ~ HF %Nacl*‘

- IIpuBeneM npuMep Takoil cMecH anex'rponwro:s, B KOTO-
poi& peaxnmsA He H7er:

NaNO;,;+ HCl -
Na*+NO; + H* +CI” —

W3 soamoxuex coeguuenuii NaCl — pac'rnopumaa com:,
HNO; — cunsusil 8JIeKTPOINT.

Hlonarnie peaxui MOXKHO PASAEIHTD HA fize rPYONEL IO
caexyiomuM npussaxkaM. CymecTByIoT HOHEbIE DEaKIUH, B
pesyibTaTe KOTOPHIX 06pasyloTcs HOHEI, 0GYCHOBIMBAIO-
e HeTONHOTY IPeBPAIIeHHE s, HaupHMep:

FeClz + HzS -

Fe?* + 2C1” + H,S — FeS + 2H + 2CI°
Obfpasyomueca B pe3yabTaTe ocaxKjennd cyasdunga xxee-
3a HOHBI BOAOPOAA CO3HAIOT KUCIAYIO CPeny, W OCaxAeHUe
cynpbuga emresa NpeKpamaeTcd NPH KOHIECHTPAIHHA
HoHOB BoxopoAa 5« 1078 mons /1. .

Taxue peaknan HASLBAIOT o6pamuuunu UOHHBIMU pe-
axyuamu: -

. Fe*4+H,S=FeS+ 2H' (8.3)

* [Ipu nayueRNE HOBHEIX Pearnmii MeTOAYecKH ObLIo 651 IDABHAILHO
MOJIeKyAApREE GOpMLI YPABHEHMI He IHCATH, TAK KAK B aThx dopMax
mpeactanaeno u To, wTo ecTh B pacrsope (Monexysst HF, sanpumep), u# 1o,
uero B mem mer (NaF, HCl, NaCl). B aroM cmuicne Moneryaapanie GopmMet
. MO HO NOREMATE KaK HOATOTOBKY K aHAIM3Y, KOTAA B IpaBoil yacTH HAK-
CAHEL Te COCAUHERNS, KOTOPLEe Hafo IPOBePUTH: He CIAGLIE N ITO SAEKT-
PORUTH MJIR He MAJIOPACTROPHMELS JIM CONH. . ;o
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WM MOMKHO IPOTHBOIOCTABUTE Heoﬁpa'rnmme HOHHEIE peax-
ouu, HaIpuMep: = - . . LT
FeCl, + Nazs —‘>, a

Fe** + 2C1" + 2Na* + 82" —> FeS + 2C1" + 2Na*
Fe?* + 8% — FeS -

B pesym:*ra're He06pa'rmvxmx HOHHBIX peamum He obpa-

sye'rca HOHOB, KOTODHIE npena'rb'rBOBaJm OBI TeYEeHUIO pe-
_ammn .

B peammn (8. 3) MOJKHO cymec'rBeHHo yBequu'rL cre-
HeHb OCAXJEHUs, €CIU CBASHIBATH MOHBI. H* ¢ momompio,
HanpuMep, aileTaT-HoHOB, JOGABUB B pacmop agerar HaT-
pus. Tax, us 0,1 M pactsopa FeCl, nponyckarmem cepono-

Aopoga (cH g = 0 1 Mom./.n) Momno ocazm'rb 2, 4% KOHOB

Fe2+ B d)OpMe cynbcbnna. Ho ech B pacTBop noﬁann'rb
1 Monb’/n aneTara HATPHA, TO OCTATOYHAA KOHIEHTDAIUA
Heoca)xaeHHBIX nOHOB Fe®* Gyner 8 - 1078 moxs/a, 7. €. oc-
TAHETCA HeoCa:KAeHHEIM okoxo 10™%% uonos Fe?*

Crnexyer 0TMETHTS, uT0o aM(pOTEPHELIE THAPOKCHAL], pac-
TBOPAACEH B IeJIOYaX, 00Pa3yIOT I'MADOKCOKOMILIEKCEHI THIIA

[A(OR),]", [Cr(OH)4T, [Zn(0H4)]2’, [Sn(OH), T, [Sn(OH)s)™

uT. 1.

‘ YHpaxmemm
442 Hannmm'e ypaBHeHna MOHHEIX peaxunn

a) AgNO3 + FeCly— - ByNH,O0H + HCN —
6) Pb(NO3)2 + K58 = o) FeCl; + NH,OH —

* Cregyer OTMETHTD, UTO NOHATHSR ¢+00DATHMAS MOHHAS PEARLUAS U
¢o0paTuMelil OpoNEce AMCCOLMALINNSY HMEIOT PasnuTHoe cofepsranue, He-
obpatumasn nonras peaxuna Fe?* + 8% — FeS moxer 6u1ts onncana obpa-
TUMBIM OPONECCOM IUCCONHUALNY ~ PACTBOPEHHUA CYJIbDUAA sxesne3a FeS <
= Fe®* + 8% n COOTBETCTBYIOLIel KOHCTAHTOI paBHOBecHs.. OHaxKo0.06pa-
THMOJ HOHHO} peaknueli Mbl Ha30BeM TaKylo, KOTOpAA coa;}:iem HOHH WiH
MOJEKYXbl, YMEHBIIAOUIHE CTEICHS IPEBPALLCHIS BEIECTB B 370 e pe-
axuug, Ilo-unomy: oGpaTuMOji ClexyeT HA3BATH TAKYI0.HOHHYIO PEAKIHIO,
KoTOpas upeT M ciesa Hanpaso (06pa3yeTca MaJOPACTBOPAMAS COAL FeS),
¥ CIpaBa HAJIEBO (oﬁpaaye'rca cnaGuiii anextponut HyS),
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.B) Sr80, + BaCl; —

o) Cr(OH); + NaOH =

r) Ba(NO3); + Aly(SOy); — p) Cr(OH); +HCl —
n) CaCl, + NagPOy — ¢) CrCl; + NaOH —

¢) NH,Cl + NaOH — r) NaHS + Hy80, —
x) NazPO, + HClL — " y) Fe(OH); + HNO; —
3) Na3PO4 + HCIO — (I)) Na28 + st i

u) NaClO + H,S0, — x) AgCl + HpS —

&) K;CO3 + HyS04 —~ n;) KHSO3 + KOH —
a) H,804 + NaOH — 1) Ca(OH), + CO, —

M) HC10-+ NaOH — m) NaBrO + HZO —

. 8.3. CTEIIEHB IIPEBPA]IIEHHH B HOHHBIX
PEAKIIHAX .

Ecan nonnax peam:ma IIpOKCXOAKT MeX Ay CUIBHBEIMH

DAEKTPOJIUTAMHE, TO MOMKHO CYHTATH, YTO OHA HAET A0

KoHNa. Ecin ke peaknusa NPOHCXOAUT € yiacTHeM cja-
GbIX SJEKTPOJHTOB, TO KaUeCTBEHHBIX IpeACTaBleHHH
1A OLleHKH CTeneHH npenpam,enna ‘H4CTO OKA3EIBAETCH
HeJOCTaTOYHO. : : o
IBe OpUHTUINANEEO onmialconme oHHIE peaxnun

MnS + CH;COOH = H3S + Mn(CH3CO0), -
CuS + CH;COOH = H,S + Cu(CH,C00),

IO cTeleHy IPEBPALIeHHA COBEPIIEHHO PAasIUYHBI: CYJb-
durx mapranma(ll) B yKeycHoOI KHCJIOTe pacTBOPAETCA IOJ-
HOCTBIO, & CYAbMhHuL Me;m(II) — NPaKTHYeCKH He PACTBOPA-
eTcd.

Hoa'romy IJA oupefesieHUA CTEMeHU IIPEBPAICHUS Be-
IeCTBA B HOHHBIX PEAKIHUAX C ydacTueM cilIabrix aneKkTpo-
JHUTOB ¥ MAJODPACTBOPHMEBIX cojieil HeoGXOZMMO IPON3BO-
AWTH PACUETHI, KOTOPHIE OIMCAHBI B pask. 5. Korncmanmut
paenoeecus WOHHBLX pearyull 0GHLIYHO PaCCUNTHIBAIOTCH
He 10 M3MeHeHHIo cBoGoxmoit smeprum I'm6Geca, a ¢ mo-
MOIIBIO KOHCTAHT paBHOoEecHA (KOHCTAHTHI IAMCCOLMAIINH,
MPOU3BEJeHHA PaCTBOPUMOCTH) MHIMBNIYAIEHBIX BeIecTB.

- Opumep 1. Hanumiurte BpipakeHua KOHCTAHT PaBHOBECUA M pac-
cumTaiiTe KX BEJHMMHHBI AJISA: PeaKIHii: a) MexxAy rafapocyibduaoMm

HATPHAS U YKCYCHOH Kncno'roﬁ- 6) Mexcny rugpocynmbnmm Ha'rpxm "
YKCYCHOR KHCHIOTOM." T
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Penrensne. a) Haminrem ypaBHeHHe PeAKDBM H BhIBEAEM BEIpANe-
HHe KOHCTAHTH PABHOBECHS:

~ NaHS + CH;COOH ~
— Na* + HS™ + CH;COOH = H,S + CH,C00™ +Na*
HS™ + CHzCOOH = H;S + CH3C00"

_ 1H,SJICH,C00"]

[HS-]{CH,COOH] " {8.4)

Ha Tewyenme 5TO#i peAKIEM BJIHAIOT CBOICTBA nona HS Monexy

CHacOOH u H;S. OueBUAHO, OT HHAUBUAYANLELIX KOHCTAHT PABHOBG-
CHA, XapAKTEPUBYIOIIAK STH BEINecTBa, JABHCHUT ¥ BEAWUHHA KOHC-
TAHTH! paBHOBecHs peaknuu, CregoBaTe/IbHO, BRIPAMKEHTE KOHCTAHTH
DABROBECHA HAZO YMHOXXHTDH U pasjennTs Ea TaKHe KOHUEHTPaIun,

~TOBLI B Hefl IONYINNUCH KOHCTARTH AHECCONMALEY YRKCYCHOMH ¥ CepOo-:

'Bonoponnon KHCTOT. Bmpameﬂne (8:4) mago yMHOMKHETL ¥ pasfenuTh
saTH'E: . u
[HZS]ICH3COO J[H*] Kcnacooxi B
T Es ILCH,COORIIHY] K g

_L74.108 _
o9 107 195.
6) Jna peaxuun N
NaHSO, + CH;COOH ~
HSO0; +CH;COOH = H,80, 4+ CH3C00™ (8.5)

_ [H,80,][CH;CO0"J[H*} _ Kcn,coon _ 1,74.10-5

~ - =1073,
-leoallCHzCOOH]Hi+J K, 80, 1,7-10-2

o BesMYMHAM KOHCTEHT DABHOBECUR MOXKHO CYIATH O TOM, YTO
YKCYCHAA KHCIOTA HepeBoguT uon HS™ B monexymm H,S npaxTuueckn

TONHOCTHIO, A oRE HSO; 8'H,S03 npaXTrueckn He NEpeBOAHT.

Taxkum 06pa3oM, BEIYHCIEHEE KOHCTAHT PAaBHOBECHA HO-
MOTaeT OUEHUTS CTEIeHb IPeBPANIEHNA B MOHHEIX PEAKIINAX.
KcraTy, yMHOKeHYe ¥ fAefleHUe BHPAKEHNA KOHCTAETH
PaBHOBeCMs Ha HEKOTOPEHIE KOHIIEETPAOMH HEPOH3BOIHUTH
HeobasarensHo. B ypasunenmn (8.5) crabsimu sneKTponura-

Mu ABagiorca mousl HSO; u Monexyam CHzCOOH #n

H,SO0;.. KoHCTAHTHL ANCCOMUMANNH CIAGBIX. JIIEKTPOIUTOB
JieBOif YacTH ypaBHEHHA PEAKIHH  CIEAyeT HANMNCATh B
uncIMTeNle Apo6H, a MPABOIH YacT — B 3HAMEHaTeJe:

K2K0H3000H _ Kenycoon

K=
K.\K, K,

rie K; u K, — nepsas u sTopas KOHCT./a/HTbI nncconuaﬁnn
ceprEcTolt KucxoTel. Ilonyuns Taxyio dopmyny Ana pacde-
Ta KOHCTAHTHI, ee MOMHO (U KeNaTeJbHO) IPOBEPUTSE, IOA-
crasmB BMecTo Koy coon B Ky nx Bmpamemmgn CDABHMB C
dopmynraMu (8 5).

O,I.[HaRO B OTAEJNBLHBIX CJAYy4YadAX OPHMEHATH KOHCTaHTY
paBHOBecHA A ONEHKH CTEIEeHW IpPEBpPAaIlEeHUA CreAyer
OCTOPOMHO.

Npumep 2. Onpesennre, KaKkue IPORYKTH oﬁpaay:o'l"ca npy B3an--
MOZAEHUCTBIY YroabLHOM KUCTIOTH M THAPOKCKAA AMMOHKSA,

Pemenne. PaccunTaeM KORCTAHTY PABHOBECUA PeaKIuR

H,CO; + NH,OF —
H,C0, + ZNH,,QH x 2H,0 + CO5~ + aNH}

2
[-CO?;]INH,, o K1 K7 nyc0 Knmjon _

K= - . :
[H,CO,]|NH,OHZ I

- 45-107-48.10"1.(1.8. 10-5)% _ 70
10-23

-Tlo BesimYHHEe KOBCTAHTEI pABHOBECHS, Ka3anock Obl, MOXKHO CY-
JKTH O TOM, YTO TUAPOKCHT; AMMOHYA CIIOCOGEH OTHATE ABA IPOTOHA Y
MoxexyE: yromsEok k@eaorl. Ho aro me rak. B. geficTBATeNbHOCTH
KOHCTAaHTa PABKOBECHH mepBaif cTafiu PeaKIud PABHA. '

H,CO,+NH,0H # H,0-+ HCO; + NHg

(HCO;IINH}1  _ K1 myc0 K on
[H,CO,1[NH,0H] K,

Ku=

_4,5:10-7-1,8-108

e = 810.

Ona HOKAa3bIBAeT, UTO panHcHecue CyMeCTBeHHC CMEeIeH0-BOpaso. - -
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s cnepyromneii cTaANN peakiN KOHCTAHTA PABHOBECH S 3HAYUH-
TeJIbHO MEeHbIIe:

" HCOj; + NH,0H = H,0 + CO}™ + NH}

1CO5 IINH,] K2 myco KEnnyon
[HCO;JINH,0H] = K,

_4,8-10-7-1,8.10-5

Toai——— — 86107

U ara xonc'ran'ra HOKA3LIBAET, UTO BTOPAS CTAAUA peaxnmn npo-
XOAWT /IAJIEK0 He IOJIHO, TeM Gojee 1To HAKONUBINNECA B PACTBOPE U3
1epBoil CTagMl HOHEI NH4 CYIIECTBEHHO TOPMOSAT BTOPYIO CTAAMIO.

) Tang oﬁpasom, B3auMo/elicTBIe YrOMLHOM KHACIOTH. ¢ TUAPO-
KCHZI0OM aMMOHHSA B OCHOBHOM HJleT I10 CXeMe

H,CO; + NH,0H = H,0 + NH,HCO,

3aJauM M yrupasKHeHus

.
N

443. HanumuTe HOHHO-MOJEKYIAPHbIE ypaBHEHHA pe-

aKmui u, He COCTABJAA BHIPAXKEHHH KOHCTAHT PABHOBECHH,

BBHIYHMCIHTE BEJUUNMHEI KOHCTAHT, MCXOAA M3 KOHCTAHT PaB-

HOBeCcHA MHAMBHAYATLHBIX BemtecTB. IIpoBephTe mOMyUeH-
Hble (JOPMYJIBI, TOACTABIAA B HUX BHIPAMKEHHS KOHCTAHT
paBHOBeCHA MHANBHUAYAJIbHLIX BellleCTR.,

a) MnS + HCl — n) MgCl, + NH,0H —

6) CuS + HCl — ‘M) CaSO; + CH3COOH —
B) MnS + CH;COOH—~ =) Ag2CrO4 + NaCl —

r) CuS + CH3COOH — 0) NaF + H,0 — -

x) CaCOz + CH;COOH — m) NH,OH + HCN —

e) H;PO, + NH,OH — 'p) KNO, + CH;COOH —
x«) NaF + CH3COOH — c) AlIPO,4 + CH3COOH —
3) Bag(POy), + HNO; — 1) FeAsO, + HNOg —

n) NaHSO;+ NaOH — V) K.S + HyS —

k) AgCl + H,S — &) ZnCl, + H,8 —

444. HanumuTe ypaBHeHNE PeaKIiMi MY MBINIbAKO:
BOli Kucnoroi 1 uadsiTkom NHLOH. D S

4457 HanuuiyTe ypasHeHHe peakIuu Memzxy op'rocboc-
(ba'rom KaJbIUA B YKCYCHOH KHCAOTOH,
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8.4. PACYET PABHOBECHBIX KOHIIEHTPAITHI

. KoHIIeHTpau M} MOHOB B PACTBOPAX CHIBHLIX 3JIEKTPO-
giatoB, CHnpEEIE 3JEKTPOJUTH B pasfaBieHHBIX BOZHBIX
PACTBOpaX RHCCONUHUDPYIOT Hameso. IlosToMy KOHmeHTpa-
IHHY HOHOB B PACTBOPAX ONPEREAAIOTCA MONAPHON KOHIIEHT-
pan;nen cnm.noro BJEKTPOJIMTA U UUCJIOM MOHOB JAHHOTO
BHZA B Monexymxpnon dbopmye.

- Hpumep 1. PaccuuraiiTe KOHIEHTpanuy HoHoB: a) B 0,01 M pac-
rBope K,S04; 6) 8 0,02 M pacreope CrCl;. ’

Pemenne. Ecan B oﬁmem cny'-xae KOHIEHTPAIHIO HOHOB B MOJIB/JI
oﬁoaﬂatm-fr. [1], TO €¢ MOKHO BLIPA3UTh COOTHOLIEHUEM

1= ne,

rie n — MHECJIO HOHOB JAHHOrO BHJA B MOJIEKYAAPHOI dopMyJe; ¢ —
MOJIAPHAA KOHMUEHTpAIMA 3NeKTpoauTa. IloaToMy pellaeM 3agauy .
ciexyomuM oGpasom: ‘ :

a) K,80, — 2K* + 80% - ‘
V[K*]'=l écngo;. - 2l- '07,01 =0,02 monn/x,
i 3 [SO?' 1= ckzso4 = 0,01 mons/x;
§) CrCl — Cr®* + 3CI°
[Cr1= cca, = 0,02 —

['c'r‘] = 2¢0,c1, = 0,02 3 = 0,06 Mo/,

Ronnen'rpaumo MOHOB MOYXHO TaKe Bpra)!{aTB B /I,
/™M1, MT/MII.

Hpnmep 2. PaccanaﬂTe xonuenrpaunm MOAUZ-HOHOB B p/MA
u Mr/Mn 80,08 M pacrsope Baly.'
Peuterne. Konnentpanua HOARA-UOHOB B MOJIE/JI COCTABJISET

[Ii= ZCBM2 =2:0,03 =0,06 monn/x.

MonapHasa Macca MOAHA-NOHOB PABHA' 127 r/moxns. Creposarens-

. HO, KOHIEHTDANUA UOLMA-KOHOB B T/ cocrasnaer 127 - 0,06 = 7,62 r/x.
. B 1. M1 conepaRuTCH MO/1i-HOHOB B 1000 pas MeHbIIe, T. €. 0,00762 r/mu,

au 7,62 Mr/Mo.
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“Bamaum

_ 446. Bouucaate KOBIEHTPAIMYE HOHOB B CHEAYIONIUX
pacrBopax: _
' ay 0,12 M K;PO,

a) 0,01 M HCI

6).0,02M HNO, ) 0,35 M K,CrO,

£) 0,001 M H,S0, 5).0,1 M KMnO;

r) 0,3 M KOH 0) 0,17 M Cr(NO3);
x) 0,01 M FeCl, m)1,2 M NH,NO;

e) 0,015 M K,SO0; ~_p) 0,2 M K,;HPO,

%) 0,2 M FeCl,. ¢) 0,1 MKCr(SO,);
3) 0,07 M Ca(NOy), 1) 0,001 M KHSO,
1) 0,05 M Cry(SO,)s ¥) 0,03 M KHS

) 0,03 M Fe(Cl0,), @) 0,24 M (NH,),S0,

KoHueHTpau; MOHOB B PACTBOPAaX CIaOBIX 3JXEKTPO-
auToB. XapakKTepHOil 0COGEHHOCTHIO SIEKTPONHTHUECKOM
Jucconmmanuy ciaafblXx 9J1eKTPOJUTOB ABJIAETCHA e€e HemoJ-
HOTA: ‘ S -
HClIO= H* + ClO~ (8.6)

OTcI07a CHIeAYET, UTO AJIA pacueTa KOHIeHTpanui B pac-
TBOpax CJa0hIX 3JEKTPOJUTOB HEOGXOLUMO HOML30BATHLCH
ROHCTAHTAMHU AUCCOIUAL AN,

TepMoguHAMHYECKHMe KOHCTAHTHI M AKTHBHOCTH.
B cupasouHOil. IuTepaType HIPUBORATCA BeJHYHHEI TaK
_Ha3bIBAEMBIX TEPMOLUHAMKYECKUX KOHCTAHT — B HHX
KOHIeHTPAIMKM 3aMeHeHHI Ha aKTUBHoCTH. Jl1A ypaBHe-
ausx (8.6) TepMogEHEaAMUYECKAd KOHCTAHTA AUCCONTANUN
nMeeT BUL '

@ort Gy -
K= -H_7a0 = 5.1078, (8.7
@ycio
TAE Guiy Ggo- U Guclo — AKTUBHOCTH MOHOB H'uClO n
~ moxexkyxn HCIO.

Bresnenme akTuBHOCTelt B (8.7) mesaeT BeIHUUHY BTOTO
YDPaBHEHNA HOCTOAHHOM, ¥00 BhIpasKeHue, aHasoruuHoe (8.7),
HO COAepiKaIiee KOHUEHTPAINN, He ABJAACTCA HOCTOSHHEBIM
IO BeJIMYHMHe. '
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Axmuenocms uOHOS @; CBA3AHA C KOBIEHTpanuei
uoHoB [I] coorHOmEenNEM

ar=f;-{1j, (8.8)
rae f; — Koo pHUNTEHT AKTHBHOCTH, JI/M_o.nL (azcwnanocm. —_
BeJuunHA OespasmMepHas). - .

KoadpuruenThl aKTUBHOCTY 3ABUCAT OT UOHHOL CHAbL —
XapaxTepUCTHKH PacTBopa, YUNTHIBAIOIEH KOHIEHTPanUA
BCEX HOHOB B pAacTBOpe. ) '

Wonnaa cuyia ) BHIDAKAETCHA YPaBHEHHEM:

u= 3202z, (8.9)

. N . *
raell] — xoumenTpaEy HOHOB B MOAAX HA KT PACTBOPHTENA ;
Z — 3apaj COOTBETCTBYIOIIETO HOHA.

Tpnmep 1. PaccunraiiTe HOHHYIO €UAY PACTBOPA, COACPIKALLENO
0,_02 moas/a KySOy 1 0,03 mons/n MgCl,.

Pemenne, Cunpurle snextpoanthl K,S0, m MgCl, aucconunupoba-
un Haneno. IloatomMy [K*]_ = 0,04 moiun/n, [SO,Z{] = 0,02 monas/n,

TMg?"] = 0,03 mMoxs/n, [C17] = 0,06 Mozs/1. OTcIoRa

n=1qr* 124802 22+ (Mg 22 4 [C17) 1) =

Do h=t

Dot

(0,04 +0,02- 4+ 0,03 -4+ 0,06)=0,15.,

3HAUYeHNEe HOHHON CHUJBI BABHCHT OT KOHIEHTPAIUH
CHJILHOTO 9JEKTPOJNTA ¢ M THIA 3JIeKTPOJIHNTA,

Jlnsa pacTBOpPOB OMHAPHBIX BJIEKTPONNTOB, AUCCONUUDYIO-
KX Ha ofHOzapAHsle HOEH (Z = 1), manpumep NaNO;3, ko8-
IleHTpanud Ka)XJOro U3 MOHOB paBHA ¢ MoJn/nx. Creposa-
TeILHO, )

n= %a(.c 12+c1Y)=c.

Honuana cuyia YUCJIeHHO PaBHA MOJMAPHON KOHILEHTPA-
‘IM¥ SIEKTPOJIUTA,

* JInsa mpubIsKeHHbIX PACYETOB MOIANLHEIe KOHIGHTPALAN MOXKHO
B3AMEHHTH MOJISDHBIMU. :
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" Ecsiu 6uHapHBIN 516K TDOJHAT nncconnupye'r Ha msyxsa-
‘pAjHEIe HOHEI, HanpuMep ZnSOy, To :

n= 1(c22+c22) 4.

Jna paCTBopOB :rpexnonnmk cnixﬂn’mx 3NEKTPOJIHNTOB
. tnna Nay SOy, CaCl, p=3c, agaa pacn'Bopon BJIEKTPOJIUTOB
TKIIa CrCl3, K3P04 n= 6e¢.

IIpnmep 1 MOKHO pelnTb Tak:

].l 3CKZSO + 3cMgCl = 0 06 + 0 09 0 15

B»pasﬁas.nennmx pacTeopax Roacbcbnnuem! AKTHBHOCTH
HMOHA HE 3aBHCHT OT ero OPUPOIEI, & 3ABMCHT OT 3apAfa HOHA
H MOHHO# CHJIBI PACTBOPA. '

Eemmx p < 0,01, vo ana pacuera xooddunuenta aKTus-
HOCTH MOYCHO IPAMEHUTDL COOTHOIIIEHHe, BHBeIeHHOe [leba-
em u TokKkemem: a '

lg f; = -0,509 /i Z2. © 1 (8.10)

. .
- IIp¥ BBICOKHX MOEHBIX CHJIaX MOKHO IPUMEHATEH MOJIY-
SMIIMPHUECKOe YypasHenue, npednoscennoe Jaeucom:

-2 _ 0,51'f |
lgfi=2 [o,zu -—&1“,5[}‘]. (8.11)

npumep _2‘.‘Pacé'm'rar‘i're axTusHOCTH HoHos H* u pH pacrsopa,
cogepaxamiero 0,01 mons/n HCl 1 0,2 mosnn/n FeCl,.

‘Pewtenue. [H'] = 0,01 Mosns/s1. Creqosarensto,
W= Cyor +8Crer, = 0,01+0,6 = 0,61,

Ilo dopmyne OaBuca 'p‘accqmaem K02 DUIMeHT aKTHBHOCTH!

Ig fH* =1 [0,2 0,61~ .(L.5._1.1__.._ ./0,61] ==0,062; -
' 1+1,5.0,61

fog+ = 0,87,

* KoatdpunuenTnl aKTUBHOCTY 3ABUCAT OT NPUPOASI HOHOB i TeM 3ua-
uHTeAbHEH, ueM BhIIIe HOHEAA cmxa.
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".O.'r;:xona
o= e - [H'1=0,87-0,01=8,7- 107,
pH = -1g 8,7- 107 = 2,06.

IIpriiMeHeine TEPMOAMHAMUUYECKHEX KOHCTAHT JUCCOMH-
amuu cosfaeT CAeAYIOIYIo, B 00mMeM ciaydae nenpoc'ryxo,
npobiemy. _

B Bripaxcenun (8.7) comepxarca TpH HeM3BeCTHHIE Be-
JUYMHELI aKTHBHOCTEM. JIBa NOMOJHUTENBHEIX YPaBHEHHA
MOKHO HOJYYMTHL U3 ypaBHeHnsa (8.6), HO oHEM comepKaTt
KOHHEHTpAINM: ’ :

[H*]=[Cl0] (8.12)
" encio = [HCI0] + [CI0]; [HCIO] = exci0 — [C107]. (8.13)

C oxmuoit cTopoHE, K030dDHOMEHTEH AaKTHBHOCTH H,
CJIeA0BATENbHO, AKTHBHOCTH 3aBUCAT OT MOHHOH CHABI
pacTsopa, T. €. OT KoHueHTpannii uoros. C gpyroi cro-
POHEI, KOHOEHTpanuy MOHOB ypaBHeHud (8.6) camMu saBu-
car oT xKoadpdunueHToB aKTUBHOCTU. Ecam K pacTBopy
XJIOPHOBATHCTOM KHCIOTHI A06aBAATH, Hampumep, HH-
TpaT HATpUdA, TO CTENEeHb HUCCONMANUM KUCJIOTH OyzZer

'"M3MEHATHCH. -

M3 BosHuKaOmei CHUTYAIIMN MOXXKHO HANWTH HECKOJBKO
BBIXO/IOB, OIITHMAJILHEIX B KAXK/AOM KOHKDETHOM ClIydae.

B paBencTBax (8.12) 1 (8.13) MokHO KOHIIEHTpa UM 3a-
MeHUTH AKTUBHOCTAMMU U3 yPABHEHNA (8.8).

IIpumep 3. Péégﬁm'ai«‘ne AKTHBHOCTH K RonneHTpaunm nonos H*:
a) 8 1 M pacrsope HCIO; 6) nocne poGasnenus 0,2 mons KNO; B turp
DpeLAYINEro PACTBOPA.

eIeHne, JH'! acqua BOCH6H53 €M : BHeHIeM »
P Hasap ] yemed ypa (8.7)

4. .-a.
K= Ha <0 K - aycio = an* 8¢~ (8.13 2)
HCIO
- B R O - S ‘ ‘
[HY]=[ClO}; f“+ = ’,C‘Z POy mBg- e
H clo- :
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l'IocheuHee paBeHc'rno ABJIAETCH cneuc'rnnem TOrO, YTO Roatp(pn-
IAEHTH aKTHBHOCTH 3aBHCHT OT KBajpaTa 3apaja, cnenona'renbuo,

P ~ a .
Fur = fo- - A3 (8.13) naxoqum [HCIO™] = cxro - [H*] = R 7-1
. ) e H*,
KoHueHTpanyu MoJeKyJ YHC/JEHHO PABHEI AKTHBHQCTAM Bcnén-
CTBHE OTCYTCTBUA Y MOJIEKYX aapana, noaromy [HCIO1= ayeo. Ha ¢op-

MyJan (8. 13 a) BLIBOAUM

a. .+
H 2
K- cycio— =aus
Fige

I3+ maxoxmm no dopumye (8.11). Mownas cira pacrsopa U pasHa

. a
= H*

K= cxno, T
Fye

Pemenne rronyqennr;xx ypaBHeHui no mporpanme Mathcad gaer:
a) ay. = 2,23581- 1074 [H*'}=2,27472 . 1074; fyg+ =0,983;
6) ay» = 2,23575-107% [H']=2,793838"10™%; f,. = 0,80.

Bonxbmoe YnCa0 3EANAMEX UHDP B OTBETAX MPABeAeHO AJA TOTO,
urofst DOKa3aTh pa3intune akTuBHOcTH monos HY B orux pacreopax..

B peansmoMm MacmrTabe TOWHOCTH OFBETHI CJeAyeT [IPENCTABUTE
TaK:

. '

8) @y =2,2-107% [H']=2,3-107 Moms/x; fops = 1;
6) @+ =2,2:107% [H*]=2,8-10"* mons/m; fy+ =0.8.

ChpeflaeM HEKOTOpPhIe BLIBOJHI X3 9TOTO PACHETA.

1. B pacteope HCIO KoshdUIHeHTE AKTHBHOCTH IPAKTHUYECKE
paBHH 1, a AKTHBHOCTH H KORIIEHTPAUK YKCIeHHo pasHul, IloaToMy
AN17 pacTBOPOB CNAGHIX KUCJIOT B BLIPAIKeHUS KOHCTAHT AUCCOLMATINM
MOHO BMECTO AXTHBHOCTEH 3AUNCATE KOHIEHTPAIHH, *

2. IIpu BBeeHNM B PacTBOPH coJielf, He BIAEMOAEHCTBYOIOHEX C
NPOAYKTAMHE AUCCOLKANMM CHabLIX DJIeKTPOJHUTOB, AKTHBHOCTH HOpO-
AYKTOB ANCCOUMALNY NPAKTUYECKH HE H3IMEHAKTCH, HO KMEHHO aKTHB-
HOCTH BJINAIOT HA CTeNIeHN NPEBPAIleHAA B XMMHYECKAX PeaKnuax,

Baunsuue HOHHOI CHJIBI pacTBOpa Ha XUMHYeCKHe IIPo-
1ecchl HA3BIBAKOT coJeBBIM 3dderTom, IIpakrrueckn 3Ha-
YUMO €0JIeBOil ahdexT BIHACT Ha pacTBOPHMOCTD MAaJopa-~
CTBOPHKMEIX COJIeit,
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Ilo ypaBEernio Jlpmca (8.11) rosddrnuenTr! akTHB-

‘n'bcsrn paBHH 1 mpu noHHOH cume, paBrOI ByII0 1 1,02, ITo-

aToMy npeobiafaromniee 60JLOINECTBO PACUYeTOB, €CIH YCIO~
BIA 0c060 He OMOBApMBAIOTCH, HPOMBBOLUTCA B HIPEAIOIO-
JKeHHH, YTO NOHHAS CHJIA pacTBOpa paBHa 1. B aToM cayuae
TaKKe MOKHO B BEIDAsKeHMe KOHCTAHTHI 3AIIHCATEL PABHO-
BecHEIe KOHICHTPATUH. S

3anaux

447, Kaxyro Koo MOJIA COCTaBJIAI0T: a) 4,18 r monOB Bit;
6) 0,13 r monor Cr®*; B) 0,57 r monos F~; r) 1,16 r nonos
CrO%”; 1) 2,48 r monos NO3 ?

448 BupasuTe B rpammax: a) 0,05  moxp pTyTH;

6) —— Moab 003 ; B) 0,2 mons NO3 ; r) 0,03 Moas OH™,

120
449. Buumcsare axTasmocTs Homos K¥, AR u S0 B
107°M pacreope KAl (S0y),~ 'IZHZO; cUmTasn, YTO UX Ko3d-
$UIHEeHTH AKTABHOCTH NPAKTHYECKH PABHEL e,u;nnnn’;ef

450. AxTusHOCTs MOHa Al®* B pacrsope Al (S0,); co-

crasnser 1+107°, YeMy paBHEI AKTUBHOCTE cyAb(dar-uoHa B
KOHHEHTpanusd conu (B Moab/a1)?
" 451. BrrunciuTe MOHHYIO CHUJIY PacTBOPOB M aKTHB-

HOCTh MOHOB: a) 0,05 M AgNO3; 6) 1,25 - 1073 M CaSO,;
B) 2,5 - 107 M MgCl,. -

452. Buruucnure akrupEocTH HoHoB Ca’t 1 SO4 B1x

x1073 M pacrsope CaSO,, cozepxKameM, KpoMe 'roro, 1x
x 107® mons /a1 HC, .
453. 1 1 pacTBOpA CONEPIKUT HO 0 01 MOJIb AlCi;; n
MgSO0,. Brruncapre HOBEYIO CUNY PACTBODA H AKTHBHOCTH
uonoB. Kax nsMeHsaTCa | ¥ AKTHBHOCTH MOHOB HocJe {o6aB-
JleHus K pacTBopy 1 a1 Bogw1?
- 454. Berucsure axtusnocTs Honos Ca?t m NO; B 0,05 M

pacteope Ca(NOa)z, coflepKaiieM, Kpome Toro, 0,95 MOJIB/JI
HNO;.
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455, Breruncanrte aktusrocTh uoror Al u Cl7 5 0,01 M
pactBope AlCl,, co,nepmamem, xpome -roro, 0,04 MOJIB/JI
HEL.

456. Bbmncnn're MOHHYIO CHAY H AKTHBHOCTE nonos
B 1% -moM pacreope Na,SO,.

457. Boruucaure MOHHYIO CHJIY M aKTHBHOCTER MOHOB

B 0,12 n pactBope Fey(S0,);, comepxamem, ~KpoMe TOro,
0,01 mons/n HySO,. ’

458. BeruucianTe MOHHYIO CHIY M aKTHBHOCTH, MOHOB

N a u C03 B 0,1 g pacrBope Nay,COjz, CoAepIKalieM, Kpome
Toro, 0,1 moab/sx NaOH. '

459", Paccuuraiite awrmsnoc'rs M KOHITEHTPAI IO MOHOB

H'80,1M pactsope CH3;COOH, conepxcameM eme 0,1 moup
NaCl B 1 st pactsopa.
460. Brruncaure pH ciaezgyromux pacreopos: a) 0,01 u

HCl; 6) 0,005 1 HCL; B) Z(l)—o a HCl.

461. BriuuciuTe HOPMaXbHOCTH PACTBOPOB CHJILHOK
KHUCJIOTHEI, HMEOIIUX cjleayiomue 3Haverusa pH: a) 1,6;
6) 3,0; 8) 3,7.

462. Bmtmc.nn're pH pacrsopoB menoueii: a) 0,1 u KOH
6) 0,2 H KOH; B) "3—06 u NaOH.

]
468. BrlumcianuTe HOPMAJLHOCTM PACTBOPOB Iesoyed,

HMEOIINX Cclexyouiue 3naqenna pH a) 11 6) 10,3;
8) 10,7. :

Pacuer KoHuEHTpauuil B pac'rnopax c.naﬁmx KMCJIOT.
B pacrsopax cnabrIxX 5/IeKTPOJIUTOB KOHIEHTPAIUM pac-
CUMTHIBAIOT, OpeANOJaras, 4TO MOHHAA CHJIA PACTBOpa
(unorza TUIOTeTHYECKAd) PaBHA eIUHAIE; TOTAA B BHIpa-
JKEHUSA KOHCTAHT DABHOBECHT CTABATCA xonneﬁ'rpannn.

" HonmonxuTeNbHLIE YPaBHeHRUS nonyqaeM ua ypanneﬂnu pe-
axmuii.

* Bapauu 459—463 caenyer ‘pemévrs MCXOAS M3 TOro, uro pH = ~Ig Qs
pOH = -lg oy~ Hana pemenys sapay 461 u 464 cregyer nonssosareea

nporpammoii Al Hpunoxenns.
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TIpumep 1. Paccqwrame KOHICHTPANAIO KOHOB I-I+ npHB31M
pacrsope HClO0. -

Pemenne. Hanumenm ypanaeﬂne BIEKTPONMUTUIECKOH Aucconu-
SUIU U BEIPAXKEHME KOHCTAHTHI AUCCOLMAIIIY:

‘ HCIO = H* + CI07;
K= lH"]IClO 1
“[HClO] °

B BRIPA’KeHUM KOHCTAHTEL JUCCOLMAIINHN BCe BeJUYMUHLI IpesicTa-
sum uepea [H*] # cxcio. o ypasaenmio peaxnuu [H*] = [CIO7].

' Beegenuas B PacTBOP XJIOPHOBATHCTAA KUCTOTA YACTHYHO OCTa-

HeTCcA B GopMe MOJeRyJ HCIO, YacTHUUHO mpopuccouupyer u Gyner

cyirecTBOBaTh B Hopme uonos ClO™. Orciona
encio = [HCIO0] + [CIO7]; [HCIO] = excio ~ [H')
S | S (8.14)

cucio—- LH*1
‘Vpa;saemm 9TOrO THUINA MOXKHO YNPOCTUTE, ecnr ¢/K > 100. B Ha-
wewm cayuae ¢/K = 2.+ 107, Hostomy
- [H+]2
CHCl0

K

(8.15)

Orcrona

[H*]= JE-¢c = ./5-10-8 1=22- 1074 mons/n; pH = 3,7.

Cpasaure ¢ oTBeTAMH IIpUMepa 3 peAsIAymero pasaena. Ilpu ra-
KOM NpPOCTOM pelleHI N IOJYUHICA TOT XKe OTBeT.

Hpumep 2. BrrumennTe KOHLIEHTPAIMIO HOHOB H* 1 crenens nuc-
conuanuu 0,05 M paqra'opa XJIOPYKCYCHOR Rucno.'ru CH_ZCICOOH

(K=1,4-107%. . ; , ‘
) Peme!me Hanumem ypaBHeHHe anepronmnqecnon Azccoun-
anmu CHzclcOQH B B BHIPa'KeHUH KOHCTAHTHL BCe BeJMUMHLI npej-

_crasum uepes [H'] n € car cicoon-
CH,CICOOH = CH,CIC00~ + u* »

x

- [CHZCICOO~]{H+] - [H+]2 =1,4" 10—3.
[CH,CICOOH] ' ccy;coon —1H?] N
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B pannonm eayuae ¢/K = 0,05/(1,4-107%) = 36 < 100. Ioorpmy -
[H*) + K[H*] - Kc'=0 -

[H+ _K+JK2‘+4KC

_4(1,4-10-%)%+4.1,4. 10-—3- 0,05—-(1,4 -1073).
.2

=7,7-1072 MOJB /L.
Crenens guccounanny o 6yseT paBHgE

_ ICH,CIC00"} _  [H*] _7,7-103 _
€cH,Clc00H €CH, CICO0H 0,05

=0,154=15,4%.

B pacTBOpax MHOrOOCHOBHEIX KHCJIOT YCTAHABJINBAECTCA
HEeCKOJbKO PaBHOBeCHIl, Kajifoe U3 KOTOPLIX OTBEUaeT oll-
PeAeyeHHOH CTYNIeHU JRCCORUALINHE MHOT'OOCHOBHGH KHCIO-
THI M XapaKTepu3yeTcs COOTBETCTBYIOIIeH KOHCTAHTOM.

TaK, ABYM CTYLIEHAM AMCCOHNHAITHH CGpOBO}IOpO}IHOH KHc-
JIOTEI

HS=H'+HS uHS = H' + sz“

OTBEYAIOT IepBasd U BTOPad KOHCTAHTH Auccomnanuu (K; =

=1 10'7 K,=1,3" 10'13), a TpeM CTYyHeHAM AUCCOLMAallEH

oprodoocc]aopnon KHCIOTEL OTBE‘IaIOT TPH KOHCTAHTEI AUCCO-
nuanuu: ~

H,PO, = H* + H2P04 (K =7,6-107)
H,PO; = H'+ HPO;  (K,=6,2-1078)
HPOY = H'"+POY" (K3=4,4-1071%)

U3 sTux AaHEBIX BUAHO, YTO Hpeobiasaioliee 3HaueHHe
HMeeT QUCcOomManus 10 NepBoi cTyneny u, cre0BaTeILHO,
A1 IPUOAMMKEeHHOTO COMOCTABIEHUS OTHOCHUTENBHOM CHIILY

MHOTOOCHOBHBIX KHCJIOT MOMKHO PYKOBOACTBOBATECA 3HAYE- -

HHAMH MX IOepBBIX KOHCTaHT amccormargin- K. Ilo Bropoii
CTYHEHU JUCCONHUAIUI MHOTOOCHOBHON KHUC/IOTHI IIPOTEKAET
B 3HAUNTEJNLHO MeHblleit Mepe, yeM o mepsoii: K, << K.
9T0 XapaKkTepHO I NOAABJIAIONIEro GONBIINHCTBA MHOTO-
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OCHOBHEIX KHCHOT, UTO Jaer BOSMOXKHOCTH IIpIIﬁJIH}}CGHHO

’ OIleHUTHh KOHINEHTPAINIO Ka)KJIOI‘O BUZA HOHOB B pacrBopax

3THUX KHCJIOT.

IIpumep 3. Komnerrtpauus Hachmeniore mpr 20 °C pacrsopa
H,S cocrapaser 0,13 mons/n. Buruncaure [H'], [HS 11 [S*7].
Pemtenre. B pacreBopax ¢n1a6hiX MHOrOOCHOBHBIX KMCJOT KOH-

nenTpanusa momos H* €03faeTCA MPAKTHYECKH TOJERKO MEpBoil CTy-
NEeHBIO AMCCORUANAY (B 2TOM CMBICHE BCe enafrlé KHCIOTH B HHAMBH-
OyanbHBX PacTBOPaX HMPOABAAIOT ce6A KaK OXHOOCEOBHBIE), MOITOMY
110 AHAJIOTHH ¢ pereHneM npuMepa 1 MOXKHO HanHCATh

[H']=[HS]= /K C = /8,9-10°-0,13 =1,1- 107 mons/n.

Hna perymenenma [S2°} Bocnomesyemca BhIpaxceHHeM BTOPOit
KOHCTAHTHI JHCCONUAINY CePOBOAOPOAHON KECIOTHI

Ey= S oy 3. 10713,
{HS"]
Tak xax [H*] = [HS], 10 [S?>7]= 1,3 107*% monp/x.

Cnenye-r OTMEeTHTH, YTO B PaCTBOpax na}msnnya.nbumx BelecTs,
XApAKTePHIVIOIMXEH CTYIeHYATHIMH: PaBHOBECHBIMH nponeccamu,
KOHIEHTpaUUH NPOAYKTOB peannuii, o6pasoBaHHEIX 1O BTOPHIM CTY-
IeHaM, qncneaao,pa.nnm KOHCTaHTaM, OTHOCAUIZMCA KO BTOPEIM CTY-
IIeRAM,

l'I.p,muép . 4. Bruncnure koanmemrpanmm momos HY, H,POj,
HPOZ wPO}™ 80,1 M pacrsope HzPO,. '

Pemenne. Kax u B npesriayuieM npuMepe, CYATASA, YTO AUCCOLHA-
nuA AfeT B OCHOBHOM 110 mepBoii crynenn: HzPO, < H'+ H,PO;, u

n

npexebperas NOCNAEAYIOLIIMH CTYNEHAMHE, MOXHO NPUHATD, YTO a4

=~ [H,POy ). VuurniBag, uTe B 3TOM Cjyyae OTHOLIEHHE kg- =
1

0,1 P ‘ v
= W < 10%, paeflefr c:xe.zzye'r gecTu o popmyne
[H*P + Ky[H']- Ke =0,

OTKYA& 7
[H']=[H,PO; 1=

_ -7,6-10"3+./(7,6-103)+4-7,6-1073-0,1
Th : :

= 2,4 -10°2 Monn /.
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» Konuentpaus nonos HPOy™ onpegenitercs o siauenmio Ko

[H*}[HPO] ]

——— ~[HPO; ]=6,2-10"%,
LH,PO, )

K2=

HAns BrIUBCHAenusa KOHUEHTpAMK nonos-POi' ucmoabayeTca 3Haue-
Hue K3g: )

3- : ' 2-
_ [H+J[P§)_4 I [POY ] = K,[HPOJ')
[HPOZ"] ‘ [H*]

Wcxopa ua roro, uro [HP Of— ]J=K; a [H*j = 2,4 - 10~% mons/x, Haxo-

AUM
[PO% ]= KsK, _ 4,4-10-13.6,2-108 _
* 1 2,4.102 ~2,4-10-2
=1,1-107* mons/n.
3azaum

464. Huxe npnBefieHb! 3HAYEHUA O LI PACTBOPOB YK-
CYCHOIl KHMCJIOTBI PA3HOM KOHIEHTPALKH

COH,COOH - - <ee: 0,1 - 0,08 0,03 0,01

O..ve.. 1,34:107% 1,50:1072 2,45-1072 4,15-1072
BaruncsauTe B KaXA0M ciyuae seanuuny K.

"465. Beruncaure [H+] B 0,1 M pacreope HCN. Croapko
rpammoB CN™ B BU/le HOHOB co,zxepxcn'rca 80,6 n yKa3aHHOro
pacTtBopa?

466. TIpn xaxoil MONAPHON KOHNEHTPAIUMU YKCYCHOM
KHCJIOTHI B PACTBOpE ee CTENeHDb Aucconuanun passa 0,017
Ilpu xakoit KOHNEHTPaUUH O YyBEJHINTCA B Ba pasa?

467, Brruucaure o 1 [H*] B 0,05 M pactsope azoTucToM
KHCJIOTHI. -

468. Bo cxonbko pas [H*] B pacteope MypasbuHO# Kuc-

JIOTE! GoMkIIE, YeM B pac'rnope yucycnon KHUCNOTE TOil XKe
KOHIeHTpanuu? '

469. IIpu Kaxoit MOXAPHO} KOHIEHTPANUH -MyPABLH-
HOI KHCa0TET 95% ee Haxo,zm'rca B Hegmccolmuponaxmom
COCTOSHNH? :
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- 470. Boruncanre [H'}u o B 1% -HOoM pacTBOpe yKCyCHOM
KHCNOTHI, IPUHAB P =1,

471. TIpu KaKOM IPONEHTHOM COZEP/KaHUHM MypPaBEMHOM
KHCOTHL B pacTeope (p = 1) [H] = 8,4 - 1072 moxn/n?

472. Boraacante o, u [H'] 8 1 M pacTBOpax KECIOT: a) AHX-
nopyxcycHoit CHCL,COOH; 6) Tpuxisopykceycroit CCl3COOH;
B) xsnopuctoii HC1O;; r) noguosaroii HIO;.

473. Brauncaurte o u [H*]: a) 8 0,3 M pac'rBope HF 6) B
0,01 M pacTBOpe TOI e KMCHOTEHL.

474.Bo CKOJBXO pas YMEHBII.IHTCH KOHI[eHTpaIus -
noros HS™, ecitm ¥ 1a 0,1 M pacrsopa H,S npuGasuts
0,1 moss HC1? KosdxpuuuenTs: axTusHoCTH HoHOB HY fyr =
=0,81. _

475. Briuucante KoHUeHTpanuio moHos H', HCO; u

COZ' B 21073 M pacTBOpe YroabHO# KHCIOTHL.

476. Bmtmcnn're Konneﬂ'rpan,nm noaon H+ HSe n Se
B 0,7 M pacrrope HZSe.

477. Boraucnure xonnem-panmo uonos HY, HSeO; u

'SeO3 B pactBope H,Se0Q; npm Konnentpamuum: a) 0,6 M;

6) 0,1 M.
478. Brraucante Konnen'rpanmo MOHOB H+ H;AsO,,

HAsO4 n AsO}™ B pacrBope H3AsO,, Ronnen'rpanna KOTO-
poro. a)lM 6) 0,3 M.

7 Pacqe'r KOHI[EHTPAINMIZ B cMecAX 3JeKTpojmuroB. By-
¢depHbIe pacTBOpHl. B coorsercTeum ¢ npunnunoM Jle Ila-
TeNBe CTeleHb AUCCOLMANAM CIaGOro 3MEKTPOJINTA 3HAUH-
TeJHHO YMEHBIIAeTCA NPH A00ABJICHHH K €10 PaCTBOPY CHJIb-
HOT'O 3JIEKTPOJINTA, COePHAIIero OHONMEHHEI HOH.

TIpn BeIYHCICHNN KOHNEHATPAIMA HOHOB B CMeCAX pac-:
TBOPOB CHJILHOM K ¢J1a0oii KHCIOT MOXCHO MCXOAUTH U3 TOTO,
9T0 KOHIEHTPAIIMA MOHOB BOXOPOAA onpenenaewca Aucco-
nyanueil TOAbBKO CHIbHOI KHCIOTH. :
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IIpawep 1. Brruncinre koamenrpania gosos HS ©S2"5 0,13 M
pacreope H,S, conep:xamem 0,01 mons/a HCl. - =

- Pemenue. [H*] = 0,01 mons/n1. Ha ocHoBaEUN ypaBHeHH .
H,s 2 H"'+HS

HanHAlleM BhlIpaXenme Anda Kl:

_ 1H*J[HS")
{HzSJ ’
OTKYAA
- _ K,IH, S| _8,9-108-0,13 -6
[HS]= [H7) 0,01 =1,2-10"° mons/n
Haiigeanywo Beauuuny [HS'} mogcrasnsem B Bupaaceune Ky =
- [H*][8%*] a
{HS-]
rez-1 . K2lHST] _1,3.10718.1,2.10-6 o
SZ =2 = 1 > = . 17 .
[S7] TOR 0,01 ,1,5 107" Monp/n

B rex cryudsax, KofAa B pacTope craoit kuemotet H,A
NIPHCYTCTBYEeT CHJIBHAA KHUCJIOTA, KOTOPAS M 3a7aeT KOH-
OeHTpalMIO MOHOB BOXOPOZE, KoHIeHTpammsa A" mMoxer
6BITH HemOCPeACTBEHHO BLIYMCIEHA M3 BEIPAXKeHUH, HOJIY-

¥alomeroca OT IEePeMHOKEBHS KOHCTAHT AUCCOIMAIHH,
- Tax, AJA paCCMOTPEHHOrO BHIHIE IpAMEpa

K, K, = [EHESIHS) _ (Hj252]

(H;S] [HS] [HS] ’
OTKyjAa '
[Sz_] - Klel'HgS] — 8,9-10-8 -1,3- 10-13. 0,13 =
[H*)? . 10,012

=1,5+10""" mons/a.

IIpumep 2. Boruncaure [H'], pH u crenens aucconuanuu B 0,1 M
pacreope CH3;COOH. Kaxumu cranyr [H'], pH 1 xak namenures cre-
Oexs Aucconuanuu nocne podasaenus K la 0,1 M CHz;COOH
0,2 mons NaCH3COO0?

Pemenne, Tak xax ¢/K = 0,17(1,74 - 107%) = 5740 > 100 T0

[H']=/Ec = /1,74.105. 0,1 =1,3-107° MOJIb/J!,
pH=2,87;
|+ . 1,3.10-

o=
" Com,cooH 0,1

- 1,3 1072 =1,3%.
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Hobasnenne NaCH;COQ  pacrsopy CH3COOH yMerpmnT ACCO-
OHADA0 KUCAOTHL. EciH YYUTHBATH H3MEeHeHRE K0a(dhPUINeHTOB aK-
THBHOCTH , TO P AOGABICHUH 0,2 MoyIb/X aneTaTa HATPU HORHASR
cuna pasHa j = 0,2. DToMy 3HAYEERIO HOHHON CUIH COOTBETCTBYIOT

K03dPuuueHTE aKTHBHOCTH fﬂ+ = = (,8. CnegoBaTensHoO,

Fext co0-

8ci,000- = 0,2:0,8= 0,16T .Torga
Qu+- @ - a..-0,16 .
K== 0T Cat =1,74.10°F,
Gcii,c00H ¢, cooH
Qs = 1,74 -012—65 -0,1 =1,1- 10—5’ pH = 5,0,
a . !
[HY]= 2 = L1-100% 1,4 -10°% monn/n,
Fos 0,8
Ccn,coon :I
Crenenb AUCCOMUANME YMEHbIIEACh B
1,3.10-2 _ '
1—,-4-71—0-_—4 93 paia.

PacTBopr1, coaepxamue cjaabuiii 2JeKTPOAMT H ero
conb, o6nagalor 6ydepHBIM peiicTBMeM, T. €. CIOCOOHEI
NOAKEePKUBATE IMOCTOIRHLIM P, HecMoTpa Ha peaxuuu,
npoxojduie B pacTBope. Takue pacTBOpHI Ha3LIBAIOT GY-
depHrBLMU pacmeopamu. '

B 6ydeproM pacTBope, comep:xaineM, HanpuMep, yK-
CYCHYI0 KHCJIOTY ¥ aIleTaT EaTpPuA, OpU A00aBIE€ENH KHCIOT
UM miesiouelt MPORCXOAAT Clefyoniue uamenenu. Jlobas-
NseMasn KMCJIOTA NePeBOANT ANeTAT-HORE B YKCYCHYIO KHC-
10Ty, 1 KonmdecTBo moHOoB H*, KOTOpOe MOKeT GHITL CBA3a-
HO, COOTBETCTBYET KOJHIECTBY QIleTaT-HOHOB, COAepKamie-
Myca B pactBope. Ilpu poGaBieHAM IMerouWm MOJEKYIEL
YKCYCHOM KHCJIOTHI CBA3HIBAIOT TMAPOKCH/-HMOHEI B BOXY, B
KOJHYeCTBO THAPOKCU-NOHOB, KOTOPOE MOXKeT OHITh CBA3a-

* Jipyras BO3MOXKHOCTHL 3aKJIIOYAETCA B TOM, 4TO PacueTHl NPOHM3BO-
AATCA ANA THOOTETHYECKOro PacTBopa, MIA KOToporo Bee KoaddummeaTry
AKTHBHOCTY PABHEI eAUHHLE,
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HO, COOTBETCTBYET KONHYIECTBY YKCYCHOH KHCJIQTHI, COmep-
Kamemycd B pacTBope. By(epHtie pacTBOPEI XapaxTepuay-
1orca 6ydepnol emxocmovio. BydepHoil eMKOCTEI0 Ha3EI-
. BalOT KOJMYECTBO CMJIBHBIX '‘KMCJIOTHI MM OCHOBAHUA,
roropoe usmenser pH 6ydepHoro pacrsopa Ha exuHHLY.
OueBugHo, OydhepHas eMKOCTE pacTBOpa Gyxer TeM Gosbie
H, CJIe[OBATENBHO, CIOCOGHOCTS TOAREPAKNBATH IIOCTOSHCT-
B0 pH Tem nyume, yuem Gosbime ROHueH'rpamm KOMIIOHEH-
ToB 6ydepHOTO pacTeopa. ‘ ‘
pH 6ydeproro pacrsopa, coc'roamero U3 KUCJIOTHL K ee
coJY, PaCcCYMTHIBaeTCA 10 popmye

‘PH=pK+1g 2, (8.16)

rae Co— MOJIApHAA KOHIIEHTPAIUA CONHU; ¢, — MOJAPHAA

. ROHIEHTpAUMA KHCIOTEL
" Eenu ¢, = ¢y, To pH = pK. S'ro BasKHOE JIJIA NOJIb30BAHNSA
6ydepEEIME pacTBOpaMu cooTHomenne. OHO IOKa3sIBaer,
uro pH 6ydepHroro pacrsopa npubausurensHo pasex pK
(npakTnyecku pH 6ydepHoro pacreopa HMeér BeIHUUHY B
npeaenax pK + 1), a [H']=K ' KMCJIOTBL

. Hpumep 3. Paccunraiite pH 6ydheproro pacTeopa, cofiepRamero
B 1 0,1 mons CH3COOH u 0,2 monn NaCH3COO. Paccuuraiite 6y-
(epHYI0 eMKOCTb 3TOro PaCTBOpa M0 KHCIOTE.
Pewenue. Paccunraem pH no ¢gopmyne (8.16):

=pK+m§- 476+m ~476+03 5,06.
K

(CpaBnuTe oTBer ¢ npuMepom 2. He6oxwsmoe pasauune pH o6yc-
JIOBJIEHO TE€M, YTO B 9TOM NpHMepe He YYUTHIBANACH HOHHASA CUJIA.)

IIpu po6asaenun kucnorsl pH GydepHoro pacTsopa 6yaeT yMeHb-
matbea. Ecau 0603HaunTh GydhepHYIO eMKOCTE 8 TO pacyer ee c.nenye'r
NPOBECTH MO COOTHOLICHHIO .

5
5,06 - 1476+Ig018
-5

o B e L
orciofa 8 = 0,15 MOAb/J KUCAOTHL.
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- Sagaum

479. BuniumcauTe KoHIeHTpanwu moHos HSe™ 8¢ . B
0,1 M pacrsope H,Se, coaep:xamiem; xpome Toro, 0,1 mons/x
HCL. : - e :

480. quncnme KOHIIeHTpaLuK nbnos H;PO,, HPOy

H. P04 u Mosexyx HyPO, B 0,1 M pacrsope HzPO,, cop;ep-
skamtem 1 mons/x HNO;. '

481. Brruncaure xonnempanmo MOHOB CH3COO B
0, 5 M pacrsope CH;COOH, comepsxamem 0, 1 mons/x HCI.

' 482. Brruucaure KOHIEHTPAIKIO HOHOB NH; B2 M pac-
'i'sope NH,OH, cogep:ramem 0,1 mons/x KOH.

483. Brruncaure o u [H] 3 0,3 M pacrBope yxcycHoil
kuciorsl, Kakme agauenns NpUMYT 3TH BeJIMYUHE HOC]e
Robasnenud k 1 1 pacteopa kucorst 0,2 moxs CHgCOONa?

KoaddunueHT ak THBHOCTH HOHOB fcnacoo— =0,7.

484. Bumucnnre KoHmenTpanuio nonos HSe™ u Se?”
B 0,2 M pacteope H,Se, cozepxamem 5 1'0"_2 MOJIB/ ]
HCI. ' '

485, Kaxoii KomKHa 6BITH KOHIEHTPanusA HMOHOB HJr B
0,1 M pacrsope H,S, moaxucieEHOM CepHOM KHCIOTOIH, 9TO-

651 KonmenTpanua nouos S~ cocrasmia 2,5 + 107 monn/n?
Cxoasko Moiaelt H;SO4 comepaxures B 1 1 pacTeopa n uemy

paBHA NIPU 3TOM KOHIeHTpauua uosos HS™?

486. Brruncante xoanesTpanio nosos H,PO, , HPOi“

uPOy s 0,4M pacrsope H;PO,; ® xoropom [H*] nocae xo-
GaBreHna HCl cocTaBHMJIa 0,1 moan/Jr. '

 487. Cxonsko moxneit NH,CI c.ue,zxye'r zxoﬁanm‘b K 1n
0,1 M pacrsopa NH,OH ansa Toro, uroOhI KOHIEHTPamWA

woEOoB OH™ craja UMCHEeHHO papHA KOHCTAHTE . AUCCOILU-
anun?
488, Cronasko rpammos HCOONa crenyer npuﬁamau X

0,4 M pacrBopa HCOOH zna Toro, 94To6H1 [H*] B pacwnope
crana pasHoii 1+ 1072 mons/n?-
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489. Brruncaure [H'] u a 8 1,5% -HoM pacTBope YKCyC-

Ho#t Kucaorst (p = 1), ¥ 1 x Koroporo pobasaerno 0,82 r

CHyCOONa (£ oy coo- = 0:9)-

- 490. Beraucnure pH aneraTroro 6ydepaoro pacreopa’ co-
Jepsxamero 0,5 mons/n NaCH;COO u 1 mons/n CH3COOH.
491. Brraucanre pH @oc(ba'raofo 6ydepHOro pacrsopa,
copep:ramero 0,1 moas/x Na,HPO, u 0,3 mons/n KH,PO,.
492, Brraucaure pH pacrsopa, cogepaxamero 0,2 Mons/n
NaHCO; u 1 Monn/x NayCOs. ﬂ
493. Brsegure dopmMyny ana pacuera pH aMmMuagsoro
6ydepHOro pacTsopa, cogep:xamero NH,OH u NH,NO,.,
494. Brranciute pH amMmuausoro 6ydeproro pacTeopa,
cofepsrauiero 2 moas /i NH,OH u 0,3 Mmons/x NH;NO;z.
495. Brrunciure pH pacTrOpa, mONyUeHHOrO PacTBOpPE-
ruem 0,05 mons CaCO3 8 1 10,2 M pacrsopa CH3;COOH.
~ 496. Brruncaure pH pacTBopa, HOJYIEeHHOI0 CANBaHM-
.em 0,56 1 0,02 M pacrsopa AlCl; u 0,5 x 1,5 M pacrsopa
NH,OH.

Peaxuua cpegbi pacTBOpoR conaeii. B BogHBIX pacTBO-
pax coJeil KaTHOHLI MM AHUOHEI, 4 HHOTAA B Te H ADPYrHe,
MOT'YT OKA3BIBATH BINSHHEe HA paBHOBECHE nncconnannn
BOZBL:

H,0=H"'+0H"

IIpn 3T70M paBeHCTBO KOHIIEHTDAN ML HOHOB BOLOPOAA B
IHAPOKCH/I-MOHOB HAPYIIAETCA H PeaKkIiuaA CpPefEl OKA3hLIBa-
€TCs KUCIIOMH WU IeJI0THOM . ' '

OueBHIHO, YPO Te MOHHI COJEH, KOTOpPHlE BIAMSIOT HA
PaBHOBeCHE JUCCOGUATUH BOJLI, ABIAIOTCA OCTATKAMY CJIa~
6BIX 3JIEKTPOJSHTOEB — KHCJIOT UK OCHOBaHMiA. B pacreopax
coneil, 06pa3oBaAHHEIX CHILHEIMHA KHCJIOTAMY U OCHOBAHUA-

MH, HM KaTHOH, HH aHUOH He CBA3LIBAIOT Mons HY mwym OH™.
B pacTBOpax cpeZHHUX COJIeH CHIBHEIX KHCHOT M OCHOBAHMIA
peaxmusa cpeAbl OCTAeTCa HeHTpalbHOIML.

Koncranra M ereneHs ruapoamnsa. B Tex ciyuasx, Kor-
Ja coad o0pa3oBaHLBI: a) CWILHEIM OCHOBanuMeM M ciraboit
Kucaoroit, Hanpumep NaF, Ba(ClO);; 6) cansnoit xucnoroit
1 cra6elM ocHOBaHUeM, Hanpumep NH,Cl, AgNO;; B) cia-
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6oif KHMCROTON M CNabLIM OCHOBaHHEM, HampEMeD NH4F
NH,CN, — conn no,u;sepralo'rca THApONHSY:

F + Hy0 = HF + OF 3.17)

NH! +H,0 < NH,0H-+H" (8.18)
' NH} +F +H,0= NH,0H + HF (8.19)

KaTHOHH CHILHEIX OCHOBAHMIL, HaITpUMep Na*, Ba?*
¥ aHMOHHI CHILHEIX KHcJOT, HanpuMep NOjg , Cl7, e npm-
HHMAIOT YUACTHA B 9TNX pPeaKnuAX, NOCKOJbKY He MOTYT:
o6pasoBaTs ¢ moHamu Boxet H' u OH™ manozucconunpo-
BaHHBIX coeuHenuit. TaxuM 06pa3oM, BOLHBIE PACTBOPHI
dropunos, oGpasOBaHHEIX CHJIBHHIMH OCHOBAHMAMH,
MMeIOT IMEeJOUHYI0 PeaKkIuio CDeAR, & PACTBOPHI cojeil
AaMMOHNSA CHJIBHEIX KHCJOT — KHCJIYIO PeaKkiuio cpeinl.
B cnyuae propuzRa aMMOHHMA M KATHOH, N AHUOH IPUHHU-
MaloT yuacTHe B peaKIuAX TUAPOJHU3a — HJIA ompenee-
HHA peaKIUU cpeAbl B TAKUX CAydYasx cJaefyeT COIIOCTa-
BATH KOHCTAHTH RHCCONMAIMM KHCIOTH H OCHOBAHHSA
HJIU IPOU3BECTH pacyeT. -

KonuuecTBeHHO# XapaKTePHCTHKOH THApPOAH3a coieit
MOTYT CJIYIKHTh KOHCTAHTEL PABHOBECHi, KOTODEIE AJdA pe-
axnuii (8.17) u (8.18) umelor BnA;

K. =HFIOH"] . ¥ — [NH,OHI{H*T
For) NH} INH]

dopMyay ANA BHMUCICHHA BEJIHYMHEI KOHCMARMbL
zudponusa NaF M0:xHO DONYYHTD, €CIN BbIPAKeHHe KOHC-

TAHTH FHAPOJIN3a YMHOKNTE U PA3ZieINTE Ha [H']):
K. = HFIOH JH] _ K, .
TP {F-)iH*] Kyr
Bripa)xeHue KOHCTAHTH I'HAPOJH3A XJIOPHAA aMMOHNS
HaJ0 YMHOXMTE U pasgenuts Ha JOH):

K [NH40H][H+][OH] - K,
e - Kyn,on
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TIpeacTaBifeTcA PAMOHATLHEIM HAYYUTHCA PACCHHTEL-

BaTh KOHCTAHTHI PABHOBECHA He TOJLKO 6e3 YMHOMEHHS H
IeJeHns Ha HeKOTOphIe KOHIIEHTPAHHT, HO U 6e3 Toro, uTo-

6Ll UMeTs HAIMCAHHBIMH BBIDAKEHHSA KOHCTAHT DPaBHOBe-
cus, KaK 9To0 U3JoxkKeHo B npumepe 1 pasz. 8.3 (cm. c. 158).

KorcTanTa rmaposnsa ameraTa aMMOHUA MMEET BesH-
uuny [cM. ypasrernue (8.19)] u Bripaskenue

K - K, - 10-14 _
TP Kyw,onKpr | 1,8+1075.6,8.10-
=8,2-107"= [_NH40+H][HF] .

' [NH/][F-]

W3 BripaskeHNa KOHCTAHTEI THAPOAK3A MOMKHO BBIYHC-
nurs pH u cmenens sudponusa cony h, T. €, oTHOIICHNE
HHCIIa HOHOB, NOABEPTIIAXCA THAPONHIY, K oﬁmemy tmwry
BBEAEHHBIX B PACTBOD HOHOB.

Ipumep 1. Paccuurtaiite pH u crenens rugposausa b 0,1 M pac-

tsopa NaCH3COO.
Pemenue. Ypasnenne peakuun rufpo/IH3a aNeTaTa HATPUA HMeeT
BHJ: -
NaCH,CO0 + H,0 —

Na* + CH3C00™ + H,0 = CH3CO0™ + OH™ + Na*
CH;C00™ + H,0 = CH;C00~ + OH" (8.20)

[CH;COOHJ[OH™] K, _ 104
~ [CH;C00"] ‘Kcﬂacoo‘ﬁ 1,7-10-5

Kopgp = =5,9-1071,

W3 ypaBHenusa peaknuu rugponusa (8.20) cneayer:
[CH,ZCOOH] = [OH}; ecy,coona =
= [CH3C007] + [CH3COOH];
[CH3CO0™] = ccn coona — [CH3COOH] =
= Ccuycoona ~ [OHT).

Orcrona

Khmp=r [OH?P "

Ccn coons ~ [OHT) ) -
Ornourenne Cx,cooNe /Kemzp = 0,1/(5,7 - 10719 = 1,74 - 10° > 100,
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foH-)?

Hoa'romy K runp =
- Cen COONa

[OH}= (Ko ccu,coom.s Js T 070, = 7,6+ 10 moms/n,

pOH = 51 pH=38,9,

h=

[CH,COOH] _ [OH-] _7.6-10% _ ¢ 10% 7 6. 100,
CCH,CO0Na  CCH,COONa 0,1

Tl BEIMKCAeHUA CTENEHH PHAPONU3A Momnb BEIBECTH GOpMyy

B = [CH:,COOH] ,’ muchH OOONn rm!p____
Ccnaooom

€cH,4CO0Na fcu,ooom

Tpumep 2. Paccuuraiire pH u crenens rugponusa 0,1 M pacTso-
pa AgNO3. .
Pemenne. HanniueM ypaBHeHHe PeaKIMK U Bblpa)keHHe KOHCTaH-
Thl THAPONKA3A:
AgNOjz + HO0 —

Ag* +NO; +H;0 = AgOH" + H* + NO;
Ag*+ Hy0'= AgOH + H* - (8.21)

AgOH](H*] _ 104 . _, o1
Koo = | tag'l 108 210

Ilo ypasuenuio peakuuu (8.21)
[AgOH] =[H'); cagno, =[Ag"]+[AgOH]),
OTKyAa

. {H+]2 ' _ 12
Koo = —HE 599712,
TRAP cAgN03 - lH ] .
Omsomentte ¢agno, /Keugp = 0,1/(2 - 10712) = 5 - 101°> 100,
noaTomMy

IH+ 2
Keupp = c '
AgNO,

H"= / “CagNog = N2° 10-12.0,1 = 4,5 1077 mons/n;

pH=-1g 4,5 10‘7=63

* 3pecn AgOH o6osuauaer Monexy st B pacrsope.
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Crenens ruaponnsa

. -12
he [Knm /-—2 10712 _ 4 5. 1076,
CAgNoa o 0,1

- Ipumep 3. Briuucanre pH u crenens rupponusa 0,1 M pacrso-
pos: a) NHF; 6) NH,CN. .
Pemenne. a) YpasHenne peaxnun ruaponusa N H,,F AMeeT mm

NH,F + H,0 —
NH; +F + H,0 = NH,OH + HF
KoncTanTy ruAposusa onpeaeiseM N0 YpasHeHHIO

K [NH4OH][HF] K, -
e ™ mH.um " K onKnr

10-14
1,8.10-5.6,8-104

=8,2-1077,

HenocpencTsento ua Keap KOHIeHTPANMIO HOHOB H* paccunrars
HeNb3sd, €e BRIMHUCIAIOT Nocke Toro, Kak GyAyr HaliileAN! KOHUEHTpA-
nuu, HaopuMep, #oHoR K & monexyn HF. )

Benenersme Toro uro Kyy oH < Kyp, peaxnus cpeant pac'rnopa
NH,F 6yaer kucxoit. Hecmorpa Ha 310, € xopomeu TOYHOCTHIO MOXKHO

OPHHEATE
[NH,OH] = [HF] = «.

Toraa [NH{ 1= cyn,r —x=[F]u

. ' o

—E—— =8,4-107 —X— =9,1-107%,

- (exm,F— %) LR It 2
oTcroga .
: CNH‘F . 9,1 . 10_4 .
—_ e =9,1-107 .
1+9,1.104 MoIE/xX..

CnepoBarennHo,

[NH,OH] = [HF]= 9,1 10°° moxs/x,
[NH} 1={F1=0,1~9,1-10"%= 0,1 mann/x.
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Haxomum [H*]:

: = [HY[F] —KHF[HF.‘ 6,8-10-4.9,1. 108 -
Kue = Sy 1= 1 0,1

=6,2" 10‘7' Mons/n; pH = 6,2.

HaxoauM cTeneHb rYAPOTH3AL

- LHF] _ [NHOH] _9,1.10-5
CNH,F CNH,F 0,1

=9,1:10™,

[Crenens rugponusa 0,1 M pacrsopa NH4NO; pasna 7,5 1075, a
0,1 M pacrsopa NaF — 1,2 1075, Monst NH] (ocrarku cnabrix ocHo-

panuit) u moHs! P~ (0CTaTKH ¢/1a6BIX KMCNOT) B3BANMHO YCHUAHBAIOT M1J-
pOJIu3 APYT APYr'a, T. €. YBeINTUBAIOT CTENEeHb PEAPONN3a.] ,
6) YpaBHeHHE peaKIuH U KOHCTAHTA ~m;upo.vm:m NH,CN umMeror
BHR:
' NH,CN + H,0 -

- NHj +CN™+ H,0 = NH,0H + HCN- (8.22)

K _[NH,OH]HCN] "~ = 10-4
™ TINHIJ[CN-]  1,76-107-6,2-10-10

=0,92.

M3 ypapuenus (8.22) naxoanm
- [NH,OH] = [HCN] = x, [NH; }= [CN'] = eu,on = *

IToacTraBnsgeM HalifieHHble KOHILEHTPALUH B Ky

2 x
Kogpp = ——2—— =0,92; —%— =0,96,
P (enm,on- %) CNmONT X
oTCIORA
=~ 9.96-0.1 _ 49 MOJIL x.
. = 1,96 0,0 /
CnegoBaTebHO; .
[NH,OH] = [HCN] = 0,049 moxnb /¥,
[NH; J=[CN™] = 0,051 Moxn/a.
Haxonun [H*):
- . -10 , 9 -
Kyen = LHYCNT) _¢ 5. 10710 [H']) = 6,2-101-0,49 _

{HCN] o 0,051
= 610" qons/n; pH=9,2.
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-HaXoauM cTemeHns ruapoaMaa; - Al

H A

b= [HCN] _ [NH,OH] _ 0049 — 0,49 = 49%.

CNR,CN €NH,CON 0,1

B npucyTcTBHH CHABHO THApOJUsyiomuxca umonos CN™ cymect-

) .
BeHHO YBENIUYHJIACh B CTeneHb ruppoausa monos NHy (cm. a) aroro
sKe IprMepa). i

3anaun

497. Kaxne u3 npuBefeHHEBIX HHXe cojeif rupposusy-
torca? s Kamaoi us TIAPONIU3YIOMINXCA coeit HAHIIH-
Te B MOJIEKYJIAPHO-UOHHOH (hopMe ypaBHEHMe TUAPOIHN3A K
YKOKHMTE PpeaKkmuio BOJHOTO pacTBopa coxm: a) NaBr;
6) KNO;; B) NaClOz; r) NH,ClO,; x) HCOONH,; e) KI;
&) CH3COOK; 3) Ca(CN)y; m) Ca(NO,),; 1) Ba(CHZCO00),;
a) (NH,),S04; ™) Ca(ClO)y; H) NaClO; o) KBrO;
) CaCl(OCl).

498. BrruncauTe KOHCTAHTY THAPONN3A (1)op1vma'ra HAT-
pna HCOONa. Kaxosa creressb rn,z:ponnsa conmz B 0,1 M
pacteope u pH pacteopa?

499. BrrumcinuTe KOHCTAHTY THIPONHU3A rnuoxnopm'a
Kanua. KaxoBst c'reneHL rugponusza conu B 0,1 M pactsope
u pH pacrBopa?

500. BriuncauTre KOHCTAHTY rmxponnsa XJIOpHZAa aMMO-
Hua. KakoBs: CTeHeHL THAPONH3A CONH B 0 1M pac-rBope H
pH pacreopa?

501. Briuucaurte pH n CTeneHb TUAPONU3A 0,1 M pac-
rsopa NaF.

502. Briuncaute pH 1 cTenens ruapoansa 0,2'M pac'; :

rsopa NH,CH3COO.
503. Brruncaute pH u creness rugpouansa 0,05 M pac-
- rBopa NH,NO,.
504. Beruucaure pH u c-renenb rnnponnaa 0,1 M pac-
tsopa NH,HCOO.
'505. Brruucamre pH u cremenn runponnaa 0 5M pac-
TBopa AgF.
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506. Briuucaure pH u crenems ruzponusa 0,2 M pac-
tBopa NaNO, ¢ yueToM HOEHOH CHIIBI pacTsopa’.

507. Brruucnure pH n crenens ruaponusa 0,4 M pac-
rBopa NH,CN ¢ y4eToM HOHHO# CHIHI .

Tuppoans cpexuux cojeif, 06pa3oBadHbIX CHILHLIMU
OCHOBAHMAMH M CIAGLIMM MHOTOOCHOBHBIMHM KMCJIOTAMM.
OTa rpynima BRJIKOUYAET CpeXHEMe COJH, 06pasoBaHHEIE OCHO-
BAHHAMH INEJIOUHBIX METAJJIOB H MEHOIOOCHOBHBIMY Caa6bI-
Mu Kucaoramu, Hanpumep NayCOjz, K803, NayS, NagPO,
n 7. 0. Conu cnabrix MHOTOOCHOBHBIX KHUCIOT, 00pasoBaH-
Hble CHJBLHRIMM OCHOBAHMAMMY I e/IOUHO-3eMeJBLHBIX Me-
rannos (Ca, Sr, Ba), B nbuasnnmmem GOJMBEIIHHCTEE MAJO-
PacTBOPKMEL.

B BogHOM pacTBOpe Nacha yCTAHABJINBAETCHA PABHO-
Becue:

CO% + H,0 = HCOj; + OH"

Tak KaK peakIlUy FHAPOJN3A NPEACTABAAIOT HHTEPEC B
OCHOBHOM IIOTOMY, YTO OHH 00YCIOBIABAIOT OTIMYAIONIYIOCH
OT HeHTPANLHOH PeaKIHIO CPeALI PACTBODPA, TO BTOPYIO CTY-
MeHb THAPOIA3a MOKHO He PACCMATPHBATE — HOGABKA THJ-
POKCHJ-HOHOB, 00yCIOBJIeHHAaA BTOPOX CTYIeHBIO, OYeHb
MaJia — OHA He NPEBHIIAET NOTPEITHOCTH IPHIOTOBICHHS
pacTBopa 3aJlaHHOI KOHI[EHTPAaIlAH, NN HOIDEIIHOCTH ON-
PeAeeHU KOHCTAHT AUCCOIHAIHH.

Taxue sxe COOTHOMEHNA MEXKY HEPBOL K IOCTAERYIOIIH-
MH CTYINEHSIMH I'HAPOJH3a CYMECTBYIOT H-B PACTBODaxX CO-
neit c1abBIX TPeX- ¥ YeTHIPEXOCHOBHEIX KHCIOT, HANpUMeD,
ruaponus oprodochara HaTPHUA KOCTATOUHO IOJHO. ONHUCHI-
BaeTCA NePBROH CTYIEHbIO:

- PO} +H;0=HPO] +OH

Ho u sTu paBHOBECH A B He 04eHb pasﬁan.nennux pacrBopax
OKA3HIBAIOTCSA CMEI[eHHBIMHE BJIEBO.

* HMoHHAs CitId CO3RACTCR TOJABKO HABBAHHEIM BEIECTBOM U NMPOAYK-
TAMY €ro NPeBpAIICHMA. - >
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KoncranTe rugponusa kapbogara u.dochara meJIOHHO-
_ro.MeTaJL1a PaBESBI

‘Kria;(p = [HCO:’”OHf‘] = K, = 10-14 =2,1- 10—49

[co3’] K3 w0, 4,8-1070
. [HPO®)[OH") K, 10714 . -2
K =Y 4 - w == . 2 + T .
e PO} Ks uypo, 4,4-10°0 3 m -

Pacreopsl coxeil, 06pasoBaHHBIX CHJILHLIMHM OCHOBA-
HNAMU U CRaGBHIMH MHOTOOCHOBHEIMM KHCJIOTAMH, HMEIOT
mesIoYHyo peaxuuio. Pacuer pH M cTeneneil rmaposnsa B
pacTBopax cojeil MEOrOOCHOBHEIX CHa0bIX KHCIOT aHAJIOTH-
YeH pacueTy AJ2 PACTBOPOB OAHOOCHOBHBIX CIa6HIX KHCIOT.

IIpumep 1. Brruntenure pH u creneHM PHAPONN3A 110 BCEM CTyIe-
uam B 0,03 M pacTeope opToapcenaTa HATPHA.

Pemenue. Hanumem ypasnenue PeaxLMy K BLIpA’KeHNe KOHCTaH-
THl THAPOJIN3a OPTOAPCEHATA HATPHA:

NazAs0, + H;0 —

~+ 3Na* +AsO] +Hy0 = HAsO; +OH™ + 3Nat

AsO}™ +H,0 = HAsO} +OH" (8.23)
Koy = - [HAsOP1(OH"] _ K, _ 1-0":2 =3,3-10°%,
(as05]  Kimao, 8°10

Us ypasuenns (8.23) uano, wro [HAs02™ 1= [OH ], a
. [AsO} I= enggas0, ~[HASO] 1= cnias0, ~[OHT,

-12
Koy = .__{(M___:_ =3,3'1073.
CNagas0, ~ [OH ]
OtHoweHne CNaghs0, /Krugp = 8,9 < 100, CnegoparensHo, HALO pe'-
INATH OJIHOE ypABHEHHe:

[o,H'J2 + Koz [OH] = Krunp CiNogas0, = 0s

- K )2 .
fomry = Ko 4 J(-—;EB) + Eoghso Kourp =
= 5,6+ 107 mons/n; p0H= 2,3; pH = 11,7,

186

"'Crénens rugponnaa

j - [HASOY] _ 5,6.10-3
€Nagas0, ,03

= 0,188 =18,8%.

KoBueHTpanug OpoAyKTa FAAPONU3E, oﬁpasonannoro no Bropoit
crynenu

HAs0} +H,0 = HpAsO; +OH"

‘paBHa (cM. npEMep 3, ¢. 174) Bropoit KoHCTAHTE PUAPONA3AL

= )
[H2450{1= K2 gy = 1074 _9,5.10°® mons/n.

,05-10-7

KouneHnTpanus OpoAyKTOB FHApPOJIH3a, 00pa3oBaAHHBIX HO TPeTh-
eif cTyneRHn ruApoau3a,

H,As0; + H,0 = H3AsO, + OH"

oupefienseTCA 13 BHIPAKEHAA TpeThell KOHCTAHTH IUAPOIU3a apCeHa-
Ta HATPUAL )

_ [H3AsO,JIOH"] K 10-14 -2
K. L =1,7-10
Srump = [H, ASO‘} Kl Hyas0, 6 10-3
[H3ASO4]-= [HzAS();]Ka reap _ Kz mg_gKa THAP

[OH"] . 5,6-10-3
=2.8-10" mons/n.

Ha aroro i)acqua BHJHO, YTO KOHNEHTPaHUA MHAPOKCHA-UOHOB,
COOTBETCTRYIOMAA NepBoil crynerny, pasaa [OH™ ], = 5,6 - 102 Moan/1.
OHa CyIIecTBEHHO NPeBLINaeT KORHEHTPaI 0 TMAPOKCHA-HOHOB, o6pa-
adx_aannmx o aropoit crynens [OH I = [H,As0,]= 9,5 1078 MOJIb/ 1,
H eme Gollee IPEeBEIIIAT KOHNEHTPALKIO M'HAPOKCHA-HOHOB, 0Gpa3o-
BaHHLIX IO TPeTbeil c'rynerm tuaponusa: [OH™]; = [HaAs()d =2,8%
x 107" monn /.

Kax ormevanocs Belune, no 3TOi DIpHUnHE FUAPONH3 coXell cira-

6bIX MHOPQOCHOBHEIX KHCJIOT H ONUCHLIBaeTCH TOJXBKO nepnoﬁ CcTy-
HeHbI0 FUIPONU3A.
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3anaun

508. Hanumure B MoJIeKyNAPHO-HOHHOH dopme ypas-
HEHUJA THAPOJHU3A CONeH M YKAaKUTe DEaKIIMIO Cpeibl HX
BOZIHBIX pacTBopoB: a) NayS0j3; 6) K;3S; 8) K,CO5; 1) N a3ASO4,
K) Li,S; e) K3P04, %) BaS; 8) K,S0;.

509. BriunucanTe KOHCTAHTY THAPOJINI3a KapboraTa HAT-
pus, creneHs ragpoansa coau 8 0,1 M pac'rBope u pH pac-
TBOpA.

510. Brruucaure KOHCTAHTY THApoamsa oprodocdara
garpus., Kaxos pH: a) 2,4 M pacrsopa NazPOy; 6) 0,1 M
pacTBopa Toii ke cosn? Onpexenure B 060HX CIYUAAX CTe-
HeHb THAPOJN3A COJIH.

~511. Berunciaure KOHCTAHTY T'UAPOIH3a cyns(bn'ra Har-
pudA, cTeneHs rUApoau3a conu B 0, 1 M pacrteope u pH pac-
TBOPpA. ‘

512. Bruucaute pH u cremens rugposusa B 0,05 M
pacreope K,CO;.

513. Briuucaure pH u creness rugponusa B 0,01 M
pacTBope NagPO,.

Tuaposans KMCALIX cofleii M PeaKIua cpedbl HX BOTHBIX
pacTsopoB. Kizcable conu Tosxe MOARepranTca 'HAPOIUSY.
Tax, B BogaoM pacTBope NaHCO; ycranasnnBaéTés paBHo-
Becue

HCO; + H;0 = H,CO3+ OH™,

KOHCTaHTa KOTOpOro

H,C0,][0H- K 14 -
Krugp’: [H, 3][ ] - w - 10 - =2’2,10 8.
{HCO;] K, nco, 4,5-10-

Ronc'ran'ra TMAPONH3a NaHCO3 KOJMHMYECTBEHHO XapaK-
Tepusyer TeHgennuio wona HCO; mpucoeamnsats nonst HY
H3 BOJBI,-0CBOGOK A SKBUBATIEHTHOE Yncyio uoros OH ™.

Onnaro non. HCOy y9acTBYeT U B IIPOLeCcCe 3IeKTPOIH-
THYeCKOi AucCconmNalnu

HCO; = HF +cCol;
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KOHCTAHTA JHUcCOnHaANH KOTOPOTIo

— [H+][C(3§_] - 4,8.' 10;»1'1
[HCO3] L

KOJUYECTBEHHO XapaKTepu3yeT NPOTHBONONOMXKHYIO TEH-
JEHIIMIO BTOr0 HOHA —— OTIIEIJIATH NPOTOHH. Jlna pacTBopa

NaHCO3 Kyppp > Kz (2,2 - 1078 > 4,8 - 107!, &, crepona-

TeJbHO, HECKOJNBKO npeoﬁnaz:ae'r TeHAeHIUS NOHOB HCOQ

NPUCOEAUHATD npo'ronm K3 BOABI. ITO naxonn'rca B IIOJHOM
COTJIACHMM € ONLITOM, NOKABLIBAIONUM, |TO pac'rnop
NaHCOa ¥MeeT ¢Ia60MIeIOUHYI0 PEAKIIHIO CPenEL.

IlosTopas Te e DACCYKAEHHA IO OTHONICHHIO K
NazHPO4, B pac'rBope KOTOPOr0 YCTAHABINBAIOTCH PABHO-
BeCHA

HPO}™ +H,0 = H,PO; +OH"
~.HPO} =H"+POj,

[IPUXOAUM K BEIBOAY, UTO JJISI CDABHHTENILHOH XapaKTepuc-
THKH ABYX TeHIeHIHUH HeoGXOQHMO CPABHUTL KOHCTAHTHI

Q-
rugponusa u gucconuanun uosa HPO; . KorcrarTa rug-
pOJIM3a OIpeiesiAeTCA BEIPAKeHnEeM

Koy = 2o cdlOT Ky 10y 67-107.
[HPOi'] K, H,Po, 6,2-10
KonscramTa guccomuanuy MoHa HPOi' — 3TO TPEThi

KOHCTaHTA Ancconuannn qxoc(bopnou kucnoTel Kz =

=4,4-10713,
'+ Beayuae gurunpodocdara marpus NaH,PO4 peaknuio
cpeasl aneAeJIHIOT CaeAyronme- PaABHOBECHA:

'H,POj + H,0=HyPO; + OH"
H,PO; = HPOZ™ +H*
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Y neobxoguMo COMOCTaBHTH 'm,-opywreonc'ran'ry AUCCOH-
annu (ocopHOi KUCNAOTH, pasEyIO 6,2 * 1078, ¢ xoncran-
Toii FHAPOAN3a, KOTOPAA B ZAHHOM CHyYae PaBHA
_IHPOJOH] _ K, _ 10M
[HPO;] Ky H,P0, © 7,6-10°8

=1,3-10712,

- Kenzp

3agaun

514. Hannmn're B MOJEKYJIAPHO-HOHHO dopme ypap-

“HeHﬂH THRpoOJIN3a rnnpoconen ¥ OnpejieINTe peaKnuio HX-

BOXHHIX pacTBopos: a) NaHSO;; 6) NaHS; ) KHCOj;
r) Na;HPOy; 1) NaH2P04, e) Ca(HS),; x) NaHSeOjs;
3) NaH2P03.

Tupposus conei, oﬁpasonamxx CMJLHRIMH KHCJIOTa-

MH ¥ ¢Ha6RIMH MHOTOKMCIOTHBIMH OCHOBAHIMAMH (MHOTO-
3apAAHLIME KaTHOHAMmM MeraJuioB). B pacreopax coneit
runa ZnS0,, Aly(SO,)3, FeCl; xoHmesTpanna HOHOB BOZO-
pofia onpeAesaercd NePBEIMA CTYICHIMHE IHPOII3a:

Zn** + H,0 == ZnOH* + HY
Al** + H,0 = AIOH?* + H*
Fe?* + H,0 = FeOH?" + HY'

PacTBophl 9TUX #M UM HOAOOHEIX COJeHl MMEIOT KHCAYIO
peaxnuio cpefsl. OGEIUHO paBHOBECHAA KOHIEHTPALAS MOJIe-

Icy.n Me(OH), max ocazxom Me(OH),(r) cocrasnser 10 8 _

107% monn/n, IosToMy B psaze ciIyuaes B pas6aBeHHBIX

pacTBOpax cone#t (mampumep, Fe(NO;);) rommenTpanus

OPOZYKTOBR peaxIMu 0O ITocjejHell CTyIeHH TUZDOIH3a

IPeBLIMIAET PABHOBECHYIO KOHIEHTPAIINIO MOJIEKYJ DO~
'®empa Hax ocazxoM. VI xoTa 3TO He O3HAYAET, UTO MOCJEN-
| BAACTYHEeHb FHAPOJAN3a BAET B TAKOMH CTeNeHN, UTO BAKIET
HA KHCJIOTHOCTH PACTBOPA COJNH, HO IpH AJIUTENLHOM CTOA-
HAM PACTBOPOB WJH IIPH HarpeBaHun ¢ obpasoBaHueM ocak-
Ka-crenyer cunraTscst. Ecan o0pasoBanne 0CazKa Hexela-
TeNBHO, TO Heb0JIbNIOe TOAKKCIEHNE IPEOTEPATAT €T0 BbI-
nageHve.

Brruncienne KonnenTpanuu uwosos H, pH u cremeneit

rnp;ponnsa IIpOU3BOOAT IIO ananornn C pacTBOopaMu conen‘

THOA Na2C03, NaszPO,.
150

ITpuniep 1. Brraucnmre pH u crenens: mnpo:maa 10,1 M pactro-
pe AICl;. : ‘

Pewenue. HannmeM ypasEeRne Peakdi & BoIpaKeHRe KOHCTAH-
THI FAAPOJN3AL :

- _ AICl; + H,0 -
A1 + 3CI” + H,0 = AIOH? + H* + 3CI”
AP* + H,0 = AIOH? + H* '

K. = AIOHZ2YHY K, 014 ~105
e (AL} K yomz+ 1072 ’
7 Ha ypapHennsa (8.24) cnexyer:
[AIOH"] = [H'; [A17'] = cpiy, - [H'E  (8:24)

TH*2 _
Km=_[__._}_+.. =105,
Caes, —[H'] \

Ornomente ¢y, /K’,.,m, =6,1 /1'0?5 =10% > 100, [03TOMY

‘?{'ﬂmp H+] A l nmpcKICi:,

AICI

= [165-0,1 = 1072 moas /1.

Cremenns rufponusa b paBHa

h= [roue = (107 - 001 =1%.
cAlCls 0,1

‘3ajauM M ynpasKHeHMA

515. - HatiumuTte B MOJIeKYIAPHO-HOEHOH (opme ypas-
HeHNd IUpPOAH3a CoNell H YKaMKHTe PEaKIHIO MX BORHBIX
pactBopos: a) ZnCly; 6) Cu(NO3z),; B) FeSOy4; 1) MnSO4,,
II) A].Cl3, e) Fez(SO4)3, )!C) BI(N03)3, 3) CrCls

516. Bruraucaute pH u crenesns rugposusa B 0,3 M pac-
TBOpe ZnCl,.

- 517. Brruncaute pH u crenens runponusa 8 0,02 M pac-
rBOpe Fe(NO3);.

518. Botuncaure pH 4 creness ruaponusa s 0,05 M pac-
TBOpe SnCl,.
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519 Bmxchm're pH u crenens rnnponusa 0,1 M pac-fv

'rBope Hg(NO3)s.

-520; Berancaure pH n cTemeHb mp;ponnaa 30,1M pac-
TBOpE FeCl;,. :

I‘mxponns co.neu, oﬁpaaonam{mx CNabBIMM OCHOBa-
HUAMHA M cjaabriMu Kucaoramu. B pacrsopax comeit, oGpa-

B30BAHHBIX CJIA0LIMU OCHOBAHHNAMHE U CIa6BIMM KHCJIOTAMH,

TEAPONU3Y HOABEPTaloTCA H KATHOH, ¥ AHHOH. Paccmo'rpnM
HEKOTOPbIE OT/EAbHEIE CAYIaH.

KaTHOH M aHHOH OfZHO3apaxgHH. K aroii
rpynine orHOCATCA cosu ammoHua NH,F, NH,;CH;,COO
NH,CN (cM. npumep 3, c. 185), AgF, TIF, TICN u mexoro-
_PphHle Apyrue.

Kartnom onn'o_aap.an:nmﬁ, AHMOH MHOTO-
sapaxHB#.  Ira rpynna cojeit BKJIOYaeT TIaBHEIM

06p3.80M COJIN aMMOHMA, KaK HOpMaJlbHbIC, TAK U KHCJHEBIE, '

obpasopaHHbIe C€Aa6BIMM MHOINOOCHOBHBEIMH KHCJIOTAMH,
manpumep (NH,),CO;, (NH,),S, (NH,),HPO, u TI1,P,0,,
T13P0,.

Hpn rn;.tponnse (NH,),CO;3 ycranaBIuBaioTCa pPaBHO-
BECUA:

NH! + H,0 = NH,0OH + H* (8.25)
CO%™ +H,0 = HCOj + OH" (8.26)

Tax xax K, yromsuoil kucaors: (4,8 + 107) mensme

KoHCTaHTH pucconmanuu NH,OH (1,8 - 107%), merpyaso
CLeJaTh BBIBOJ, YTO MOHOB BOJODPOAA CBA3LIBaeTCA GONbIIE
H, CJIefoBaTeIbHO, PeaKIus cpeAbl pactsopa Gyzer crabo-
mesouHas. K ToMy iKé BEIBOAY MOXCHO IPHIITH IIPDH COIIOC-
TABJIEHUY KOHCTAHT THADOJM3a, KOTODhIE COOTBETCTBEHHO
paBHBIL: . ‘

Ansa paBHOoBecud (8.25)

-4 : _
Km,up‘= 1—,‘;—0:-]'3_—5 =5,5-10 ,10;

Jia pasuoBecusd (8.26)

©10-M P
Koy = oy = 2,5 1074
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2 .
Koucranra ruaponnsa uonos CO; Oosbie; ciaenosa-

TeNbLHO, B pacTsope 6yayT npeobragars norsr OH .

Pacuer KOHIEHTPALUA NOHOB B pacTBOpax coJjeii, obpa-
30BAHHLIX CNa0BIMUA OMHOKHNCIIOTHEIMUA OCHOBAHUSAMH U CJa-
6BLIMH MHOTOOCHOBHHIMM KHCJHOTAMH, TPeOyeT IpejfBapu-
TeJbHOTO BHIOOpPA TAKOTO PaBHOBeCH:A, KOTOpOe BKJIIOYAET
BCe OCHOBHBIe KOMIIOHEHTEI PaCTBODA.

TIpumep 1. Briyucaute pH u creneHm rufponnsa o KaTHOHY I
anuowny B 0,2 M pacrsope (NH,),CO;.
Pemenne. Hanumem ypapHeHuA peaknuii B BEIYUCIMM KOHCTAH-

V ThI PHAPOJIN3a ABYX c'ryneHen

(NH,);CO3 + Hzo -
-~ NH +C0} +H,0 = NH,0H + HCO, 3.27

_ [NH,;OH][HCO;] _ K,
P [NH;]ICO3 1 ‘ KxnonKs w00,

=

10-14 :
—_ =11,6; (8.28
T18-105.48-101 (6.28)

NH4 + HCO3 + H20 NH40H + H2003 i

Kw - 10-14

5 = =12-107%
Kyn,onKi nyco, 1,8-107°-4,5-107

KZ rugp

Xorst Kg sy He OUEHD Maja, TeM He MeHee BTOpasA CTyNeHb FHApo-
nu3a 6yjer noaasaeHa 6oanioi kounenrpanueit NH,OH, o6pasoBas-
uierocsd mno nepBon CTyIeHH:.

B xauecTBe pacueTHoro BEIORpaeM pasercTsO (8.28), B3 KoTOpOTO

caenyer, uTo caMoit manoii 6yger [C 03 J; ee o6osnauaem x. M3 ypas-

uennst (8.27) cnenyer
‘ [NH,OH] = [HCO3 ].
O6o3raurM KOIxue;H'rpaﬁn:o (NH,),CO3 uepes c:
c= [003; 1+[HCO3); [HCO3]=c-x.
Taxk xax 1 moas (NH,),CO;3 cogepxnut 2 Moan HOHOB NHI , TO
2¢=[NH!]+[NH,0H} [NH!]=2¢c-[NH,0H]=
=2-ctx=c+ux
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Hozpcraraaenm galifennsie KOHIEHTpanux B (8.28):

11,6 = i_"l’i
(c+x)x”
oTKyAa
(c-x)? _
11,6(c+x)" (8.29) ]
x= Tc,s . 7 (8.30)

Ilocnepuee npubauxenne noay4yaeTca, eCnu npeaedpedan BeITUH-
,noi'g X no cpaBHEHHIO ¢ ¢. OJHAKO BCAEACTBHE HeGONbIION BeNIEEH
K = 11,6 norpemIzocTs TaKOro pacueTa MOXKeT OKas3aThea Gonsme 5%:
Habexats 6oapmot morpeminocTH pacueTa MOYXXHO IyTeM perneRus
IOJIHOTO KBAJPaTHOTO ypasHenus. Ho, no-nﬁnnmc'smy, panuoHaXLHee,
BLIYRCJIUB nNpubaMiKeHHOe 3HayeHHEe Xy HO Q)opmy.)re (8.30), nopcra-
BATH eros dopmyny (8.29) u nonyunrs Go.uee TOYHOE pemenue:

0,2

-2,
116 =1,72-10°

Xy =
_(0,2-1,72-10-2)2
11,6(0,2+1,72.10-2)

IlepBoe pemienne ma 24% Goxsme ucTumHOrO, a BTOpoe Ha 4%
Mennite. TounocTs n'roporo PemIeHus MOMKHO CHUTATEL YAOBRETBOPH-
TensHoik,

Iponeaypa BEIYHC/IEHMA MOXeT GHITH CYUIECTBeHHEO o6NerveHa

COCTaBJIEHHEM HeﬁOJIHJ.IOH nporpaMMm pacqe'ra o ypaBsenuso (8.29)
ara MK-61:

00II—x0 04H—>x0 08II—-x1 12 BI

=1,33-1072

01II—-x2 = 05II—-x2 09 + 13 00
02 - 06 + 10 e/ —
" 08 Fi? 07 + 11 x— T2 ¢ 10
o 11,6. II1
. ' | II2 =

Takum oGpasom, [C 02' 1= 1,33 10-2 MOJIb/JI,
[HCO;]= [NH40H] 0,2~1,33- 102 = 0,187 MOJIL/JI,

- 0,187
| hmg- =g = 0,93+ 93%,
_ INH,0H] 0,187 '
Py Zc . 04 =_°’.468=46’8%"
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[H*][CO:»,
[HCO;)

K3 w0, =4,8-1071,

4y [HCO3) ot 0,187
1=4,8-1 n [HCO,) =4,8-1071 22°%
[H 0 = 8 1,33.102
=6,7-10°1° mons/a, pH = 9,17.

KaTHoH MHOTO3apaAHL{, aHHOH OJHO-
sapagELil. PacrBopuMuie oM 3Toil rpynnel Kpaiine
HeMHOrOuHncaenunnt. K maM orHOCATCA ameraTH U dopMu-
aThi HEKOTOPHIX METAJLIOB, HalpUMep alIOMHHHA, sKejesa,
Maraug, Mean. I'maponus MX SHAYMTENBHO YCHJINBAETCA
IpY HATPEBAHMH, NPHBOJHT K BHIOAACHHUIO B OCAZIOK OCHOB-
HBIX coJeii.

KaTHoOH MW aHHOH MHoOro3apaan . Iloxas-
asioniee G0NLIIMECTBO coseii aToil rpynnsr MajopacTBOpH-
Mo. Traponns coseil He3HAUHTEJILHO BJIAAET HA KHCIOT-
HOCTH DPACTBOPOB, XOTA CTeNeHH PHAPOJH3A X BeJIHKH
BCJECTBHE MAJIHIX KOHUECHTPAaL Uil B pacTBOpax. M B3aHMHO-
ro yCUJEeHHA rafpoinsa (cM, c. 180—183).

CysasdHAE BEKOTOPHX TpPEeXBaNeTHHIX MeTaJa0B, Ha-
npuMep ANIOMHEHA M XpOMa, B BOZHOM PacTBOpPE TOJHO-
CTHIO H-HeoGpaTHMO MHAPOIU3YIOTCA ¢ 06pa3oBaHueM OCHO-
BaHAA H KHCHOTHI:

AlgS3 + 6H20 - 2Al(0H)3 + 3H28

'‘BzammMofseiicTBHe pACTBODOB ABYX COMei,
VCHNHMBAIOMUX THAPOAUS APYr Apyra. Ecan
CMemAaTh PAacTBOPHL €0JIeil, OXHA M3 KOTOPHIX PHAPOIH3YET-
¢4 IO KaTHOHY, a APyrad — IO aHHOHY, TO CTeNleH: IIAPO-
JM3a ¥ KaTHOHA, M AHMOHA yBenmuupaloTca. Tak, cTemeHs
raaponnza 0,1 M pacrsopa NH,Cl coctasager 7,5 + 1073%,
a 1 M pacreopa NaCN — 0,4% , B pacTBOpe ke, COfiepKa-
mem 0,1 mons/n NH,Cl u 1 mons/n NaCN, crenenn raaposnu-

+ - : ;
sa monos NH,; u CN™ coorBercTBenno cocTasuasaior 90 u 9%.

B pane ciaydaes CMeIIHBAHWE DPACTBOPOB ABYX coJjei
NPUEBOAHT K CTOJb 3HAUMTEJHHOMY YCHJICHMIO THAPONHA3A,
YTO OH OKA3hIBaeTCA NPAKTHYECKHA HeOOpaTHMEIM B B OCA-
JOK BEIHafaeT runpoxcus. C oGpasoBanueM 0CAXKOB THAPO-
KCH/Ia B3aUMOZECTBYIOT PaCTBOPH COJell aIIOMHHE, XPO-
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Ma(III) u xeneza(lll) ¢ xapboraraMu, COMH ANIOMUHUA U

xpoma(lll).c cynshumamu, aMIOMAHATE C CONAMY AMMOHHS
Hanpumep:

" 2AI1Cl; + 3(NH,),S + 6H,0 —
— 2A1(OH)3 + 3H,S + 6NH,C1
2A1* + 387" + 6H,0 ~ 2A1(OH); + 3H,S
. Bamauu M ynpasHenmsa

521. Hannmnre MOJIeKYJIAPHO-HOHHAEIE (POPMEL YpaBHe-

HMi ruaponusa (OTAENBLHO JJIf KATHOHA M AHHOHA) K YKa-

JKHTe PEaKIMI0 BOAHBIX PacTBOPOR coxaeli: a) (NH,),S;
6)-(NH,),S03; B) (NH,)3PO,; r) (NH,);HPO,.

522, Hanuinure MOJeKYJIADHO-HOHELIE JOopMEI ypaBHe-
HUH THAPOJIN3A U YKAKHUTE PEAKIHIO BOSHLIX PACTBOPOB co-
neii: a) NH,HS; 6) NH,HSO;3; B) NH,H,PO,.

523. Hanumute Monexynapno-nonnme dopMEL ypaBHe-
HHUE IrUAPOAN3a U YKAKHUTE DEAKIIMIO BOAHLIX PACTEODOB CO-
neit: a) Al(CH3COO)g; 6) Fe(HCOO);; ) Cu(CH;CO0),.

524. HanumuTe B MOJIEKYISPHON ¥ MOJIeKYIAPHO-HOH-
HOll (hopMe ypaBHeHNA peakuuii # 00bACHUTE MEXAHH3M HX
LPOTEeKAHUA: ‘

a) Fez(SO4)3 + Nach;.; + H20 - ...

6) AlClz + (NH,),S + H,0 —

B) Cr2(804)3 + (NH4)2S + Hgo = ee

r) AlCl; + CH3COONa .+ H,0 — Al(OH)(CH;CO0), -+
B) CuSO, + Nay,COz + Hy0 — [Cu(OH)],CO;5 +
e) Na2S103 + NH4CI + H20 P

525. OxapakTepusyiiTe IoBeJeHHE B PACTBODE CIELYIO-
IIX COJIEH M YKAMXKHUTE DeAKIINIO UX BOAHBIX PACTBOPOB:

a) Al(BrOs)s; 6) HCOOK B) Kz'Se04; T) NH4Br;
1) K3AsQy; e) Al(ClO3);; %) K,Se; 8) K;TeQg; u) K,HPO;;
k) Li;SO3; 1) Mg(ClOy)s; ™M) NaAsO,; ) NH,AsSO,;
0) KHSO;; ) K;HAsO,; p) KHpAsOy; c) Ca(NO3),; T) Srly;
Y) KA].(SO4)2 12H20 (1)) NH4FG(SO4)2 12H20 X) FESO4X
x(NH4)ZSO4 6H,0.
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526. YrasknTe, He OTPOU3BOJA BHUNCIEHHH, B KAKOM U3
PACTBOPOB ABYX coxeil paBHO# KoHuenTpanuu pH Goxsme
niau mensme (cM. Ilpunoxernue 8, 9):

a) NaCl0, 1 NaClO; e) CH3COONa n HCOONa;
6) K,S n K,Se; &) NayCO,z 1 NaySOj;
B) KyS u K, Te; 3) Na,SO; 1 Na,TeOjg;

r) Nay,CO; 1 NaHCO,;  m) HCOONa n HCOONH,;

1) Na,SO; 1 NaHSO;3; k) CH;COONa u CH;COONH,.

527. Beruncante pH ¥ cTenesEn rugpoinsa O KaTHOHY
u anuony B 0,3 M pacrsope (NH,),S.

528. Brruncaure pH u ¢TeneHH rEApoOIKH3a N0 KATHORY
u anuony 0,1 M pacreopa (NH,),HPO,.

Peakuuy neirpanuaanuu. Peaknpuy BeliTpanusannm B
Y3KOM CMBICJIE — 3TO HOHHBIE PeaKIINy, CONPOBOKAaIoMITe-
¢a o6pazoBaHMeM BOABl U3 CBOOOJHBIX MOHOB BOAOPOJA U
TUAPOKCHZ-NOHOB. B 6olee muUpPOKOM CMBIC/IE IOA PeaKusd-
MH HeATpaJausanud MOYKHO NOHMMATh TAKHe peakuuH, B
KOTODHIX KMCJIax cpezia PacTBOpa CTAaHOBHTCS MeHee KHC-
noit, a mesIouHasA CPena — MeHee IIeJO0YHOM.

Honnaa peaknua HelTpAIA3aul NPOTEKAET Heo6pa'm-
MO MEKAY CHJIBHON KHUCIOTOM K CHIBHEIM OCHOBaHHEM, Ha«
npuMep: '

KOH + HCl —

"K'+ OH +H*+Cl"— H,0 + K"+ CI”
OH™ +H' - H,0

IIpu sTOM eCJM KuCIOTa M OCHOBAaHHE BIATHI B 9KBUBA-
JIERTHBEIX KOJHMYecTBax, TO Peakuus CpeZbl CTaHOBHTCA
HeliTpaipHOMH,

Peaxnuy HefTpanusauH, B KOTOPHIX -yJacTBYIOT CJa-
Oble 3JEKTPONMATEI, O0PATHMBI, U IPH SKBUBAJEHTHEIX KO-
JIMUecTBaxX KUCJIOTH M OCHOBAHUSA CpeJia pacTBOpa, KaK mpa-
BILJIO, He IOJIyYaeTcA HelTpaJbHOI.

Ecnu ciabaa KucaoTa HeATPanus3yeTes CUILHBIM OCHO-
BaHAEM, TO IPH BKBUBAICHTHHIX KOJUYECTBAX KUCIOTHL U
OCHOBAHUA PeaKIIUA CPeALl pacTBopa Gyner MIeI0YHOM’.

TIpumep 1. Paccunraiite pH pacTBopa, nojyueHHOro fobasnenn-
em k 121 0,1 M pacropa xnoprosarucroit kucuors: 0,1 mosns NaOH.
Pemenne. YpaBuenue peakliuy KMeeT BUJA:
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HCIO + NaOH —
HCIO + Na* + OH™ = H,0 + ClO™ + Na*
HCIO + OH™ = H,0 +Cl0™

—_1co}  _ Kypeo _ 5-108
[HCIO||OH-] K, 10%

Tak KaK B PacTBOP KHCJIOTA U I,JI0YE BBeeHE B 3KBUBAIEETHEIX
KOJIAYeCTBaX, TO KOHNEHTpalluu I'HAPOKCHA-HOHOB n Mojaekyn HCIO
PABHEI ADYT APYTY.

W3 6anaHca no aToMaM XJopa UMeeM:

encio = [HCI0] + [CIO; [C107] = exgio — [HCIO0]=
= cncio ~ [OHT];

5105 = SHClO~ [OH7] | ¢neo. .
[GE-]2 [OH- 12'

_ ,c , 0 1.
[OHT] 5H;1(;)0 RO = 1,4 107 moas/m;

pOH =3,85, pH=10,15.

Ecau cmapHaa xucnoTa HeATpATH3yeTCA CIA0BIM OCHO-
BaHMEeM, TO IPH SKBUBAJCHTHHEIX KOJUYECTBAX KHCIOTEL I
OCHOBAHMA PeaxIus CPeAsl 6yeT Kucaoii.

IIpumep 2. Paccuunraitre pH pacreopa, nonyueHHOro A06aBaenn-

eMm ¥ 1x 0,1 M pactBopa GpomoBopoposmoti kumemorer 0,1 moxs
NH,0H.

Pemenne. Pemenue aHaNoruuHO OpeAbIAyIEMY. Ypanneﬂue pe-
aKLRHR uMeeT Bnn

HBr + NH,0H —
H* + Br™ + NH,OH = H,0+ NH, +Br"
H*+NH,0H = H,0 + NH}

[NH;  _ 1,76.10°5

= = . 9
[H+][NH4OH| 10-1{4 1,76« 107,

BeipasuM KorcTaHTy Yepes [H']n CNH,0H

cnmon~ [H*T  eyuon
(H*]? [H+)?’

1,76 109 =
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"= I,_;:%—,-I_l@ = 7\,-54 +107% mons/n, pH = 5,12.
TIpn me#irpanusanmu cnaboil KUCIOTH crabEIM OCHOBA-
HHEeM Peaknus cpeAbl — OPH SKBHBAJEHTHLIX KOJINIeCTBAX
KHPCJIOTH M OCHOBAHHSA — MOJKeT GhITh B KHCJIOH, H INeod-
HOIi, ¥ HeATPAJALHOI, B BABACUMOCTH OT OTHOCHUTEJILHOM CH-
JB KMCJIOT M OCHOBaHM, XapaXKTepu3yeMoil KOHCTAHTAME
AUCCOIUATIUN. :

- Hpumep 3. Paccunraiite pH pacTeopa, nojydensoroe qobasaeHn-
em 0,1 mons NH,OH x 1 1 0,1 M pacreopa Q)Toposonoponnoi_'x KHCJIO-
THI.

Pemenue. CocTaBEM YpaBHEHEE PEAKITHA:
NH,OH + HF —

NH,OH + HF = H;0 + NH; +F"

INH;)[F]  _ 1,76-105.6,8-10-

K= (Nu,omHF] 1014

=1,2-10%

- [NH,OH} = [HF}; [NH; 1=[F}=
= cNH‘OH - [NH4OH] =cHF - [HF];

(cHF—lHF]) _1 2 106 CHF ~ [HF] 1 1. 103~ Cur :

[HF]? (HF] gk
CHF 0,1 -5
- =01l _g1.10 ;
[HF]= 97708 = T1.108 Mone/x
= . 10-4 = [H*1(F],
K= 6,8+ 107 = LT,

6,8:107:9,1- 107 . g 19.10°7; pH = 6,2.
0,1-9,1-109

[H']=

C TOUKH 3peHUs NLPOMOAUMULECKOU meopul Kuciom

U OCHOBAHUIL KUCIOTOH ABIAECTCH BemIecTRO, cnocofHoe oT-
JIaBaTh OPOTOH, 4 OCHOBAHHEM — BEI}EeCTBO, CIIOCO0HOE IPH-

COeZUHATH NpPOTOH. IIpM TAKOM HOAXOME PACIMUDAIOTCA U
KpyT KHMCIOT, ¥ KDPyr ocHosaHMil. K Kucaoram, Hapagy. ¢
OGHIYHBIMM KHCJOTAMH, OTHOCATCH HOHEI METajljioB, CY-
MIeCTBYIOIINE B BOAHEIX PACTBOPax B GopMe aKBAKOMILJIEK-
coB. K ocHOBaHuAM, HAPALY ¢ OOBIMHBIMH, .OTHOCATCA AHH-
OHEI €a6BIX KHCJIOT.

199



Ilpumep 4. a) Paccumraiire pH pacrsopa, noyueHHOro fo6asie-
muem 0,1 mosns NaClO k 1 x 0,1 M pacrsopa HNO,. 6) Croxnsro Monei

- NaClO caeayer nobasurs & 1 2 0 1 M pacmopa HN03, trroﬁu pH crax
pasen 72 -

Pemeuue a) CoctaBunm ypaBHeHHe peammn
NaClO + HNO;,

Na +CIO"+H*+N03 ->HCIO+Na +NO3 -
Clo™+ H* — HCIO

JlaRHasA HOHHAA Peakuus HeoGpPATHMA, OHAKO CaM npoxiecc obpa-
sopamna HCIO u ee gucconmanuy o6paTuM, 0 B HEM JOCTHTAETCH pasB-
HOBecHe: ’

Cl0™ + H* = HCIO

K- HCIO} . 1 _ 1

=92.107
[CIO7][H*] Kygo- 5-10-8 2-10%

Tak KaK rEOOXJIOPUT HATPHA U A30THAS KHCJIOTA Gb1:H BBELEHEI B
3KBHBAJICHTHBIX KOJHYECTBaX, TO MOKHO HANIUCATh ’

[Cl0™] = [H*]
Orcioga

2.107 = SNacio~HT _ enucio,
[H*]? [H*]?’

[H']= /ﬁo.; =7,1-107% mons/x, pH = 4,15.

6) Dna sToro Cyuad 3a1aHO, ITO [HY]=10"7 MOJIB/
2.107— _LHCIO] . [HCIO]

= . 7 + ==
[ClO-][H*}" [ClO-] 2107 1]
=2-107-107=2.

HeifiTpansHas cpesia pacTBOpa MOXET NOXYUUTHCA B TOM CIyvae,
€CJIM HOHBI BOZOPoAa 6yAyT o6pasoBhIBATECA B PACTBOPE TOMLKO IpH
Aucconmanuu soasl. Torga Bce HOHEL BOZOPO/iA, BBEAEHHEIE B DACTEOD
€ asoTHOR KHCAOTOH, MOJKHE! GBHITH CBA3AHLI IHIOXJIOPUT-HOHAMMI,

. . [HCIO] = 0,1 Moms/x; [C10] = [HCIO] _ 0,1 _ 4 o5

CrnenoBarensEO, Cynacio = [HCIO] + [ClO7] = 0,1 + 0,05 =
= 0,15 monn/x. '

Hobasnenne 0,15 mons NaClO k1 20,1 M pacrsopa HNO; nenaer
cpeny HeHATpaJabHOMH. '
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.3ajauu ¥ yIpaKHeHUA

529. HanumuTe B MOJIeKYJIAPHO-HOHHOM (opMe ypas-
HenudA peakuuii HefiTpanusaluuy U yKaKuTe, Kakad U3 HUX
npoTeKaeT o6paTHMO, a Kakad — HeobparumMo. YKaKHuTe TaK-
sKe peakIIHio cpefbl (HelTpaapHAA, KuUcjiasd WIK HMIeNOYHAN)
OpH YCJAOBHH, €CIHM OCHOBaHME U KHCIOTa B3ATHL B CTPOTO
3KBHBAJIEHTHHIX Ro.mqec'rnax

a) H,S0, + NaOH ¢) CH3;COOH -+ Ca(OH),
6) HCIO + NaOH x) NH,OH + HCN
B) Ba(OH), + HNO; 3) NH,OH + HCOOH
r) HCN + KOH n) Ca(OH), + HC1
- p) NH,OH + H,SO,

530. Paccumraiire pH pacTsopa, nosyyeHHoro go06aBiIeHn-
eM 0,2 Moab yreyenoi Kucitorsl K 1 1 0,2 M pacrsopa KOH.

531. Paccunraiite pH pacreopa, moaydeEHOro g06aBie-
Buem 0,1 mons NaOH x 1 i1 0,1 M pacrBopa HzPO,. .

532. Paccunraiite pH pacrsopa, noayuensoro gobasie-
HueM 0,2 moas NaOH x 1 1 0,1 M pacrsopa H3PO,.

533. Cronpko momeit HCI mano mobasuts x 11 0,1 M
pacrsopa NaySOj3, uro6sr pH cras paBen 77

534. Cxonpko Moneit KOH mano nobasute x 11.0,1 M-
pacrsopa H3POy, uro6st pH cran pasen 7?

8.5. TETEPCI'EHHBIE PABHOBECHA

IIponssemenne pacTteopuMmocTH. B HachlmenHOM pac-
TBOpE MaJjopacTBopumoil conu, Banpumep CaCOj, maxond- -
IeMCA B CONPUKOCHOBEHMH C TBEPAOH COMBIO, HEIIPEPEIBHO
NPOTEKAIOT ABa MPOTHUBONONOKHO HAIIPaBJICHHEIX IIPOEcca.
Ilox neitcTBueM HOJAPHBIX MOJIEKYJ BOAEHL C nonepxnoc'm

COJIU IIOCTOSHHO OTPLIBAIOTCA I‘I'IJIP&TKDOB&HHHG NOHEL Ca

n 003 . OTH-ruApaTHPOBAHHBIE HMOHBI, CTAJNKHUBAACH NIPU

IBMIKEHHH C TIOBEPXHOCTLIO COJIM, OCBODOMKIAIOTCA OT THJ-
PaTHSIX 000/0UEK ¥ 3aHMMAIOT CBOU MeCTa Ha MOBEPXHOCTH
KPUCTAJINYECKON pelneTKH. B yCIOBMAX paBHOBECUA 3TH
IBA IIpoLecca NPOTeKAIOT ¢ OANHAKOBEIMHU CKOPOCTAMH

CaCO; = Ca?* + COZ"

TEEpAAA aCTBO
coJb P P
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M MOFYT OHITE OIMCAHBl KOHCTAHTOH PABHOBECHA — IPOMS-
BemeHHUEM pacTsopuMocTH (cM. ¢. 150; 162—164):

- -4 -9
IIP = ag s+ acoﬁ' = 74,78 <107,

Tax xax pacTBOPMMOCTH MAJIOPACTBOPHUMEIX COJel Ma-
Jaa, 170 X03h U ueHTE AKTUBHOCTH GIM3KH K efUHHUIE I aK-
THBHOCTH MOTI'YT GBITH 3aMeHEeHEI KOHDEeHTPATUAMHA:

MPcuco, = [Ca**][CO5 1=4,8-107°.
Io BeIuyMHEE NPOM3BELEHNA PACTBOPUMOCTH MAJODPACTEO-

PUMOii COIM MOXXHO BBIUNCJAUTE €€ PACTBOPHMOCTD.

Ilpumep 1. Bbmxicnu're, pactsopumocTs SrSOy4 B Mons/ 1.
Pemenne. OGosraunm pacTBopuMocTs SrS0, wepes s Moss /1 (Mo-
NApHAS PACTBOPHUMOCTE):

SrS0, = Sr#* + 807

Konnenrpanma [Sr?*] = s Mons/n 1 [SO2” 1 =8 mons/a, cnesopa-

TeNBHO,
P = [Sr“][so =5,
orcioaa
s= [P = 3,2:1077 =5,7- 10~ moxs/.

B of6mem cayuae mua Ma.nopac'rBopnmon COJII COCTaBa

Me,,A COOTHONIEHME MEXKAY PacTBOPUMOCTEBIO S H IIPDOU3Be-

AeHueM pac'rnepnmoc'rn yCTaHaBJINBAETCA CASAYIONIUM 00-
pPasoM. YpaBHeHHe PeaKIMM PACTBOPEHMS MAaJOPACTBODH-
MOit COJIK HMeeT BH:

MenA,;, = nMe + mA
ocafox

- IIP = [Me]"[A]",
[Me] = ns moas/n; [A] = ms mons/ .

‘Orcropa IIP = (ns)"(ms)"‘ =n"mms"tm,
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TIpumep 2. Beryucaure (e yauTEIBAA THApOIN3a) PACTBOPHEMOCTE
B MOJAX Ha JXTP X B IpaMMax Ha JIMTP-H MOJXApPHbIE KOHIEHTPANUN
HOHOB B HachlmeRHoM pacTsope Bag(POy)s.

Penienute. Bag(PO,); = 3Ba®* + 2P0}
1P = [Ba>* [P0 1~

Ecnu 8 — pacTBOPAMOCTE Bag(P0Oy)e; MoaEs/i, TO, IO ypasuemzm pe-
aROUY, .

[Ba?']= 3s; [PO3" 1= 2s;

IIP = (35)°(2s)® = 108s° = 6,3 - 107%°.

. 10-39 ‘
.. OTCIOAQ HAXOAUM § = 5’@—3-?(%— =9+ 10" Moan/x.

Monexyaspras wmacca Bag(POy); = 602 a.e.Mm., MoasApHas
macca — 602 r/Mous; cxegzoaa're.ubno,

5= 602+9- 10 = 5,42:107° r/.n.

Konnenrpanua noHos 6apusa cocrasiaser 9 * 109-3=2,7Tx

x 1078 Monn/n1, a monos POS —9-1078-2=1,8 107 moxs/n.

Ecau B HACHIIIEHEHOM PacTBOpPe MaJIOPACTBOPHMOIl CO-
an, HATpuMep KapOoHATA KanbIMdA, YBEIHYUTh KOHIEHT-

paimo ofHOTO U3 MOHOB, HaOpuMep Ca®*, no6aBus K pac-
TBOPY HEKOTOpOe KOJHYECTBO XOPONIO pPacTBOPHMOTO
CaCly, TO0 3TO BEHI30BET yMeHBHOIEHHME PACTBOPUMOCTH —

2-
yMeHbIIeHHe KoRmeRTpanun uouos CO;  BciaencTBHE cMe-

HmeHEUs PABHOBECHA B HAIpPaBJeHHH 0GPAS0OBAHHA HKOUOJI-
HHATEJILHOTO KOJHMUYecTBa TBepRoil comu. K ymenbmeHmro
PACTBOPHMOCTH — YMeHBIIEHHWIO KOHIEHTPAIMH HOHOB
Ca?" — npuseser u 106aBaeHHe K HACKIIIEHHOMY PACTBODY
CaCO; pacrBopuMoro KapGonara, sanpumep Na,CO;. VBe-
JInueHNe KOHNEHTPANUH OAHOTO BHAA KOHOB B HACHUIEH-
HOM PacTBOpE MaJOPACTBOPHMMOI COJMM MPUBORUT K YMEHE-
IeHNI0: KOHEIMEHTpaluy APYyroro Buja MOHOB. Beauuuna
IIP, BEIpasKenHasA-4epes aKTUBHOCTH, IIPH 9TOM OCTaeTCA
IIOCTOAHHOI.

- 203



CieacTBneM 8TOrO ABJIAETCA NIPABUIO,; HINPOKO MCIIOThb-
3yeMoe B IPaKTHKe XUMUYeCKoro ananusza. Ocaxaerue Ka-
Koro-iub0 HoHA cileAyeT IPOU3BOANTE U3GLITKOM LOHA-0CA-
dumens”.

IIpumep 3. BrrumcianTe pacTBOPHUMOCTH SrSO4. Bo ckoabko pas
YMeHBIUUTCA pacTsopumocTs SrSO, mociue "zxoﬁaanennﬂ K 17 Hace-
uressoro pacteopa 0,01 mossa K,50,47.

Pemenne. 1. Bes yiyeTa HOHHOI CHJSB PACTBOD A.
PacrBopAMOCTb B Boge pasHa /3,2 - 107 = 5,7 - 10”* mons/n. Ecnn
o60o3naunTL Yepes s MoJb/ 1 pacrsopuMoctb SrSOy4 B 0,01 M pacrsope

K;S04, TO KOHIEeHTpanuA HOHOB Sr? cocTaBUT § MOJB/A, & KOHIEHT-
panusa noHon’SOi‘ — (s +0,01) mons /i, rae 0,01 — gomonuuTensHas

KOHIEHTpAalHI SOi' » OBycnosnennas nucconmanmed 0,01 monn/n
K;S0,. IIpousseaenue KoHNeHTpanuii HOHOE pasro IIP:
s(s+0,01)=3,2-10""=5-0,01; s=3,2- 107 mons/n.

Pacreopumocrs SrS0, B 0,01 M pacrsope K80, Menblue ee pac-
TBOPHMOCTH B Bofie B

5,7-10+4

m = 18 pas.

2, C yueToM HOHHOM cumab. B pelictBuTeIHOCTH pac-
TBOPAMOCTE SrSO, yMeHbIIAeTCA He TAK CANLHO. ¥V BeJNYeHNe NORHOM
CUJIBI HaChIEHHOTO pacTBopa SrS0, rocne noﬁan.nemm K,S0, upuso-
AUT K YMEHbIIeHHIO xoaq)(bunuem‘on AKTHBHOCTH H Sr2+, 4 SO4 ,a

TaK KaK BeJIXuUnHa IIP ocraercs TNOCTOAHHOHI, TO 3TO O3Ha4aeT, 4TO
PaCTBOPHEMOCTbL HECKOJIBKO yBEJIlf‘[HBaETCR.

KoadduunenTts: axTusHOCTH HOHOB Sr2* i SOi' 80,01 M pacrso-

pe K380, (1 = 0,03), paccunrannsie no dbopmyne dormca (8.11), co-
crasnawoT 0,55, Iocme npuGasienua K,S0, pacrsopumocts SrSO4

YMEHBLHINTCA ¥ COCTABUT S MoaB/1. TorKa aKTUBHOCTS HOHOB Sr2* co-

* McraoueHne COCTABIAAIOT ClIydan 06PasOBAHKA KOMIIEKCHEIX CO- .
eaunennii. -Hanpumep, AgCl xopowo pacTEOPNM B KOHIEHTPHPOBAHHOM
HCI, rak xak o6paayerca H[AgCl,). Ho u B sTux cnyqaax HeGobInoH u3-
GBLITOK OCARNTENS HOME3eH. -
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crasur 0,555, a ponon S‘Oi' — (s+ 0,01)-0,565. CnenoBarensuo, [IP =
=3,2- 10‘7—0 585 0,55 (s + 0, 01y =0, 552 - 0,01s, o'myna

3,2.10-7 -7
= 3,210 _5,5.49
= 0,55%.0,01

5,7.104
-1,06 - 10-4
Urakx, nobaBleHme XOPOINO -PaCTBOPHMOIO CHJILHOTO
3JIEKTPOJINTA K HACHILIEHHOMY PACTBODPY MaJIOPACTBOPUMOiK
cOoNu ¢ O0muM JJid HuX uonoM AeficTByer ABosiKo. C oxuoi
CTOPOHELI, YBEIUUEHUE KOHIEHTPALNY 00II[ero HOHA BJIedeT
3a cofoil yMeHbIIeHUE PACTBOPHMOCTH MAJOPACTBOPMMON
COMH, a ¢ IPYroii CTOPOHSI, BCIEACTEHE YBeIHISHUA HOHHOMK
CHJIBL PACTEODPA PACTEOPMMOCTDH HECKOABKO YBEJIMUIMBAETCH,
TIPOABJIACTCA conesoll apdexm.
‘PaccmoTpuM mpumep coseBoro addexTa, He 0CTOMKHEH-
HOTO APYTUMHU B3aXMOAEeHCTBHAMIU.

Pacreopumocrs SrS04 yMenbmniach B = 5,4 pasa.

TIpumep 4. Bo ckoisko pas yeesuuures pacrBopmmocTe BaSOy
nocie fobapnerus K 11 ero nachier=oro pactsopa 0,2 mons KNO3?
Pemenne. PactBopumocts BaSQ, B Bofe cocraBuT

s;= JTIP = J1,1-10-1 = 1,05- 1075 moxs/ax.

KoadpunuenTst axTuBHOoCTH HoHOB Ba?' n 80%-, paccuurannnie

no ypasuenuio Jlapmca (8.11), cocTaBRaOT fp 2+ = fsoﬁ' =0,41.

06031{.3.‘171/1;\/1 pacreopumocTs BaSO4 B 0,2 M KNO; uepes s;. Haxo-
nAM

2
TP = ap Gy = 0,41s5- 0,415, = 0,4}232 ,

I JIIP _
Sy = 0,41;2 = 0—’% = 2,56 - 10~° Mmons/m1.

2,56-10-5
1,05-10-% 7

Ecan upu cMemnBaHUM ABYX PacTBOPOB, COAEP/Kamux
HOHBI MaJIOPaCTBOPUMO# CONM, OKA3EIBAETCH, UTO IPOU3BeE-
JeHHe KOHIEHTpanui HMOHOB MeHblle IPOM3BEINeHHUA pac-
TBOPHMOCTH MAJIOPACTBOPHUMOIL COJIH MJIX PABHO €My, TO 0Ca-
nox He ofpasyerca. Ocagox oGpasyercs IUIUB B TOM CIy4ae,
KOIfia Ipou3BefeHHe KORNeHTpanu# nosos Gonsue IIP. 06-
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pazoBanye 0CALKA IDEKPAIIIAETCH, €CIH POU3BefeHTe KOH-
OeHTpanuil HOHOB CTaHOBHTCA paBuHEIM IIP, T.e. Xorza B
CHCTEME YCTAHABIMBAEGTCS JMHAMMUECKOE pABHOBECHE
MeXX/y PACTBOPOM H TBepHOii CONbIo.

OTH paccy:KJeHHA OKA3LIBAIOTCS ocoﬁermo BAYKHBIMH
OpH aHANM3e yCAOBUH 00pasoBaHUA B 3aBHCHMOCTH OT CO-
CTaBa pacTBOpa TAKUX MAJOPACTBOPHMBIX COMNelH, KOTODHIE
CONEePIKAT OCTATKM cJa0BIX KHCJIOT M CIOCOGHLIE K KOMII-
JIeKCcO00Pa30BaAHNIO KATHOHEL.

Saxauyu

535 Hacermernsiii pacteop BaCrO, cogepskut 1,5 x
x 1078 MOJIL conu B 1 ;1 pacrsopa. quucma're Ipoussege-
Hue pacteopumoct BaCrO,.

536. B 1 i macoimenHOro Npy KOMHATHOH TeMIepaType
pacreopa AglO; cozepaxurca 0,044 r coxm. Bzrumciamre
NpPOU3Be/ieHNe PACTBOPUMOCTH AgIO3.

537. Ilponssenenne pacrsopumoctu BaS0Q, cocraniaer
1,1 - 107%°, Brrymcaure pacTsopumMocTs BaS0Oy, B Monax Ha
JIUTP U B I'paMMax Ha JUTD.

538. IIpoussezenue pacrBopmmocTn Agl cocraBiger
8,3 + 107Y", Brruncaure pacrsopumocts Agl B Monax Ha
JUTP ¥ B I'PaMMax Ha JUTD,

539. Kaxaa uacts moxa momos Ca®' copepskmres B
300 M i1 cxombKO rpaMMoB uonos Ca®t cozxepkcrrrcﬁ B8
HaCBHINIEBHOTO pacTBopa cyabhara Karsmua?

540. BrrumciauTe: a) B KaxoM ofheMe pacTBopa comep-
surca 0,1 r SrSO,; 6) B kKakoM 06'b€Me PACTBOPA COLEPIKIT-
ca 0,56 mons crporIUA,

541. B 6 1 macsueasoro pactsopa PbSO, coxep:xurca B

suge mouoB 0,186 r cBuHma. BriumcamTe OpomaBeneHue
pacTsopumocTr PbSOy,.

542. PaccuuraiiTe COOTHOIIEHNE KOHIEHTPALUH HOHOB
2-
S0; B HacHIIEHHEIX PACTBOPaX CyabhaToB 6ap1m, CTPOH-
IUA ¥ KadbUud, OPUHAB KOHIEHTPAIKIO HOHOB SO4 B HA-

CHIILEHHOM pacTBOope BaSQ, 3a egnuuny.
543, Brraucaure pacrsopuamocts Ag,Cr0,.
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544. Beruncnure pacrsopuMocTs Pba(POy)s.

545. Beigmcamre pacTBopumocts AgzPO, B MONAX HA
JIITP M B TPAMMAax Ha JUTp. B.KakoM o6'beMe HACHIIEHHOTO
pacteopa Ag;PO, cogepxurca 0,003 Monb cepebpa?

546. BrruucsinTe Maccy HoHOB Ag' B 50 M Hacmmenno-
ro pacrsopa Ag,CO;3. ,

547. B 100 Mn HaCHIIIEHHONO PAcTBOpA Pb12 COLePIKUT-
ca 0,0268 r ceuHIA B BHJE HOHOB. BriuucianuTe npoussese-
Hue pacrBopumocTH Pbl,.

548. B xaxoM 06beMe HackmieHROro pacreopa AgzAsOy
coxepaxnTea 6,4 Mr pacTBopeHHOiE conu?

549. B xaxoM o6beMe HacmmienHoro pactBopa CaCOj
comep:xuTresa 1 r conn?

550. Brmuumcaure nDpubiniKeHHYI0 pPACTBOPUMOCTH
(Moab/7) u Gojee TOUHYIO (C YIETOM AKTHBHOCTEH HOHOB)
CIeAYIOIAX MaJOPAaCTBOPHMEIX COEfMHEHUI B pacTBoOpax
3IEKTPOJIATOR, COAEPKAIKX O/(HONMEHHE noH: a) AglO;
B 0,1 M pacteope NalOjg; 6) CaF, B 0,05 M pacreope CaCly;
) BaSO, B pacrsope 0,05 M pacrsope MgSOy.

551. BrlumcanTe PacTBOPHMOCTE (B MOJB/J) CleAyio-
MUX COeLUHEHHII B PACTBOPAX 3JIEKTPOJIUTOB K CPABHHTE
UX C PaCTBOPMMOCTBIO TeX e CoeAUHeBMH B Bo/ie, YKa3aB B
Ka)KJOM CJlyuae, BO CKOJBKO Da3 HOBLICHJIACh PACTBOPH-
MOCTb MaJIOpacTBOPUMOro coefurenus (coseBoil addexT):
a) BaS0; B 0,25 M pacrsope NaCl; 6) Ag,CrO, s 0,05 M pac-
rsope MgS0y; B) Bay(PO,); 3 0,1 M pacrsope NaNO;.

552. VuurniBad aKTUBHOCTH HBOHOB, BRIUHCAUTE, IIPO-
usoiifer Jau oOpasoBaHME OCAZKa MalopacTBOPMMOTO
CaCrO, npu ciusBaHuuM paBHEIX o6memos 0,1 M paC’I‘BOpOB
CaCl; u KyCrO,.

YpaBHeHua MaTepMalIbHEIX GamancoB. V3JOsKeHHEBIE
BRIIIE CIIOCOOBE pacueTa PABHOBECHEIX KOHIEHTPAIUME OCHO-
BRIBAJINCEH HA OIpefelieHHM COOTHOIIeHMH KOHIeHTpanuil
1o ypaBHeHHAM peaxmuit. Crefyer oTMeTuTh, UTO IO YPaB-
HEHNSAM HOHHBIX peaKIui yCTaHaBANBAIOTCH, KaK IpaBH-
710, npuGnusuTeNbHEE COOTHOIICHNUS, TAK KaK o0BIYHO HE
VUUTHIBAIOTCA IapajylesibHBIE M IOCIeJOBATENLHEIE peak-
muH, 9T0 MOKeT IPUBECTH K YPe3MePHEIM omubKaMm.
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IIpumep 1. Paccunmraiite KOHIEHTPAIMIO UOHOB H* 5 0,001 M
pacreope H;0,.

Pemenne. Ilepoxcun Bonopona — caabasa KUCHOTA:
H,0, = H'+ HO,

_ [H*]|HOj]

=2-107%%
A leoz] .

Ilo ypaBHenHio peaxchunn IMCCOTMAILIH}
[H*]=[HO; ]; [H;0;] = ¢ - [HO; ] = c - [H"],
¢/K,=107/2 10712 = 5+ 10° > 100,

2'_10_12= [H*]? z[‘H*’]é
c-|H*) c -

‘ CrepoBatensHo,
[H*]= /E,c =2-1072. 1073 = 4,5 - 107® mons/m.

OToT OTBET ABHO HeBeprIfI, TaK KaK B BOJle KOHIEHTpPaALUA HOHOB

+ -
H* cocrasaser 1077 MOJIB/J, ¥ AobaBneHue Kucaotsl Hy0, MOKeT ee
TONBLKO YBEIMURTE, ‘ '

Ilpuyuna omurbKM 3aKIIOYaeTcs B TOM, UTO He YuTeHA AUCCOLH-
aluusa BOABI:

H,0 == H'+ OH"
ITosToMy B BOAHOM pacTBope KOHNeRTpanua nouos HY pasna cym-
Me KoHIeHTpanuit wouos HO; uOH™:
[H']=[HO;]+[OH].
9T0 paBeHCTBO, BLIpaXKeHHOe yepes [H] m CH,0, » HMeeT BUA:

Kn,o, K,

1= —_— —_—
(1= ego, (H*)+Kyo — [H*]

Ionyuyunocs ypaBHenue 3-i1 crenenu. Ero pemenue gaer Bexuun-
HY [H"'] 8 0,001 M pacreope H,0,, pasuyio 1,1 - 1077 MOJIB/ .

TouHsle COOTHOIIEHNA MeXKLY KOHIEHTPAIMAMHE BLIpa-
SKAIOTCA YPAGHEHUAMU MAMEPUALLHLLX 6ANANCOE.
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BajaHnc nmo uncay aToMoB 3JIeMeHTOB [cM. 5 3.}

IIpumep 2. CocraBrre ypamenne 6a.nanca 10 YUCTY aromon docho-
pa B pacTBope $HocOPHON KHCIOTE, KOHIEHTPANIA KOTOPO#k ¢ MOML/ 1.
Pemenue. B pacrsope dbochopHO KHCIOTHL BCIEACTBHE BJIEKTPO-
IUTHYECKOH AMCCONMANNH CYINECTBYIOT Mojiexynst HgzPO, u monsl

H,PO;, HP 0%, PO} . Hosromy MOKHO COCTEBUTEH PABEHCTBO!
¢ = [H;P0,] + [H,PO; ]+ [HPO} ]+ [PO} T

ITo yMCIy IO/I0XKUTENbHEIX M OTPHIIATENBHBIX 3aPAXOB.
V3 npMEIUNA 31eKTPOHEHTPANILHOCTH CIeXYeT, UTO Ji06o
MaKpocKomuuecKuil o0’beM pacTBOpa dJIEKTPUYECKK HelT-
paner. Ho Tax Kak B pacTBopax dJeKTPOJUTOB MOHEL CY-
IIECTBYIOT, TO 3TO 3HAUHT, UTO CyMMa IGO0 HATENbHEBIX 3a-
PAOOB KATHOHOB DaBHA CyMMe OTPHMIIATEIbLHBIX 3apANOB
AHMOHOB.

B uncToit Boze, HAIPMMED, CYILECTBYIOT TIOJIOMKHTEID-

uete uonH H' u orpunarensutie nosst OH ™. CrefoBaTens-
HO, IJIs BOAH MOKHO HATIHCATh PABEHCTBO

[H'] = [OH].

TIpumep 3. Cocrasbre ypaBHeHHe GajlaHCa 10 3pPARY A MOHOB
BojuOro pacreopa K;HPO,.

Pemenne. B sogaom pacrsope K;HPO, mosmoxuTeIbHO 3apsaskeH-

HHIME HoHamu asnsorca K'Y u HY, a orpunarensuo 3apsAKeHHBIMHE —

noun HPO, , HPOZ-, PO,, u OH", npnueM cirefyeT UMETh B BHAY,
YTO KaXKJbid MOH HPO.{ HeceT ABa OTPHUATENBHBIX 3apafa, a HOH

POi_ — rpu. CocTaBnseM ypagHeHHe:
[K*1+[H*]=[H,PO; ]+ 2[HPO} }+ 3[PO; ]1+[OH]

* B ypasdenn# 6ananca 0o YHCAY ATOMOB 9J€MEHTAa KOHI[@HTPaI{uy
MOJIEKYJl M HOHOB BBIDAKAIOT YMCJA YAaCTHI B eAuHHnax Moaa. Ecau, Ha-

npuMep, Chypo, = 0,1 Moxnb/1, TO 5TO O3HAMAET, YTO B PACTBOD BBEAICHO ATO-

moB docdopa 0,1 6,02 - 1023 mr/x. Uncno aTomos docdopa B cocTase Mo-

aexyx HyPO,4 pasno 7,6 - 1072-6,02- 102 /1, B cocTaBe NOHOB H,PO,; —
2,4-1072- 6,02 - 102 mv/x, B cocrase nonos HPO3~ — 6,2+ 1078+ 6,02 x
N

%102 mrr/a, B cocrase nonos PO — 1,1-10718. 6,02 - 10% mr/a.
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W3 ypapgennii 6amaHCcOoB 10 YHCIY aTOMOB 3JEMEHTOB B
1O 3aPANY MOMCHO IOJIYUUTH elle HECKOMBKO cbopM ypaBHe-
Enit MaTepnanbHOro Gamamca.
Ilo umcay MoHOB BOAOpORa. MOKHO PacCMOTPETH TOME-
KO0 TaKHe IPOIEeCCH B PACTBOPE, B PE3YILbTATE KOTOPEIX HOHEL
" H' BO3HHKAIOT U CBA3HIBAIOTCA.

IIpumep 4. CocTasbTe ypasHenue 6ananca 1O YHCIY HOHOB )& &
Ana Bofuoro pacTeopa HyS + NazCO;:,

Pemenue. B peaynsrarTe npomeccoB ANCCONMANNY U FUAPOIM3A B
pacrBope 6yAYT CYImeCTBOBATE HORH! H Monekynsl: HY, H,S, HS™, Sz‘,
Na', co§‘ » HCOj3, HaCOy, OH™. Ecnm npu Aucconuanuu Bo;im obpa-
ayerca moa OH™, 10 T0 O3HauaeT, uUTO B pacTBOp mocrynua uon HY.
Ilonsnenne B pacrsope Hona HS™ apiaerca CAeACTBUEM OTLIENJIEHHA
or monexynst HyS oamore mona HY, a moasmenme moma S%™ — apyx
zonos H*. Cymmapmo us atux nponeccon AMCCOHALUY B PACTEOP MO-
crymar ([OH™] + [H8"] + 2[$*"]) moxe /1 momos HY,

9tz momm H' cosgagyr pasaosecHywo’ KOHNEHTPANKIO HOHOB
[H'); uacTs uonos HY uspacxozyeres ua o6pasosanne HOHOB HCO;3,
yacTs — Monekysn HyCO3. O6pazosapmuecs upu nzccouuannn HOHBL

H* coapanyr cymmapryio xormeETpanmio, pasuyo ([H*}+ [HCO; } +.

+ 2[H;COz)) moan/i.
CocTaBasgeM paBeHCTBO:

[OH™] + [HS™] + 2[S%] = [H*] + [HCO; ] + 2[H;C0,] (8.31)

Ilo unciay wonos H* u momo OH™. [insa peaxuuit raa-
ponusa, B KoToperx mwonst HY u OH™ 06pa3yroTcs TOIBKO 32
CYeT AMCCOMHMAIEH BOAE, obmee yucao nonos H' u obmee
yucao noHoB OH B cBoGozHOM M CEA3aHHOM BHAAX, KpOME
BOALI, PAaBHLI APYT APYIY.

IIpumep 5. CocraBbTe ypasHenue Gananca no uucay nosos OH™ n
H' ana HackimenHoro BoguOTo pacreopa Mngy(PO,),.
Pemrenue. Honrr B, o6pasyronueca mpu guccounannm Boas, 6y-
AYT CymecTBOBaTh B ¢opmax HY, HPOi_ ,» HoPO,, H3PO,, a moust
OH"™ - B dopmax OH™, MnOH*, Mn(QH),". CocTapaAeM paBeHCTBO:

(H*] + [HP 04 1+ 2[H,PO, }+ 3[H3PO,] =
= [OH"} + [MnOH*]+ 2[Mn(OH),]
* Mn(OH); — MoneKYJIH B pacTBOpE.
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Samauu

553. CocrasnTe ypaBHeﬁna 64JIAHCOB IO YHCHY ATOMOB
BCeX BJEMEHTOB, KPOMe BOJOPOAA M KMCJIOPOAa, AIA pac-
TBOpOB cienyiommux coeguwmenuit: a) KCl; 6) KySOy;
B) BaBry; r) KHSO, n) HClL; e) HCIO4 x) Ca(OH)y;
3) Fe(OH),; u) Fe(OH);; x) H,S; x) HzAsO0y4; M) K3As04;
H) Na;HPO,; 0) NapCOs; m) Zn(OH)p; p) Al(OH)s;
¢) Pb(OH),; 1) Cr(OH)3; v) ZnCl,; @) AlCl;.

554. CocraBsTe ypaBHeHHA 0aJaHCOB HO 3apany And
PacTBOpOB ¢aenyomux coegunenuii: a) HCl; 6) HF; 8) H,S;
r) HyPO,; 1) NaOH; e) Ba(OH),; x) Mn(OH),; 3) Fe(OH);;
u) Zn(OH)y; x) Cr(OH)g; 1) AI(OH)3; M) K3S04; m) K;S03;
0) KHSO;; m) FeCly; p) Fey(S04)5; ¢) KHoPOy; 1) AlClg;
y) SnClz; (1)) ZnSO4.

555. CocrassTe ypaBHCHHA GATaHCOB HO YHCIY HOHOB
H' 514 BOEHEIX pacTBOPOB CeAyIomuX coequHenuii: a) HCl +
+ NaF; 6) HCI + NagS; s) HCl + NazPO, r) HNO; +
+ Na,HPO,; n) HNO3 + NaH,PO,; e) HC10 + NaF; ax) HBr +
+ HCl; 3) HClI + KNOj; n) KHS + KH,PO,; ®) H,S +
4+ KH,PO,; 1) H,S + K3POy; M) NaoS + HySe.

556. CocraBbTe ypaBEEHH GasaHCOB 110 uucTy HoHos H*
u OH™ pgna pacTBOpOB cienyomux coeaunenui: a) FeCOs;
0) Ag,CO;; B) AgF; r) FeAsOy x) BaCOjz; e) Pbly;
x) AgsPOy; 3) AlIPO,; u) CdS; x) CoCOjz; 1) ZnS; M) ZnCO;;
H) Pb3(POy),; 0) NH,C1 + NayCOj3; m) NH,Cl + NazPO,.

Hoau mpoaykToB Amccoumanum. PacCMOTPHEM HEKOTO-
pyo cnabyio AByXocHOBHYI0 KucioTy HyA. Ee nucconuanusa
ONUCHIBAETCA CIELYIOIUMU ypannennamn n Ronc'ran'ramn
AUCCOmHAIINT:

= HA- + B _ EYEAT,
HA = HA™+ H', K, - [EEA;

"= A +HY, K,=HUAY
27 TTHA

OGo3raunM KOHIEHTPANUIO KUCIIOTH Cq, s (MOIB/1), TOTZAA

m3 6ayagca 0O YHUCIAY AaTOMOB A cJIexyeT
cu,a = [HA]+[HAT]+[A].
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B 5T0M ypABHEHHH BEIDA3UM BCe KOHIEHTDAIMH MPOIYKTOB
zucconmanuu depes [H,A], [H*] ¥ KOHCTAHTEI AMCCOI AT

ci,a = [HA] { 1+ K +K__1KZ} -

[HY]  [H]?

H+]2+K [H+]+K 1K

H,A .
[ ] lH’+]2
O6osnaunm: ocHéA — J[OoNs HeQUCCOIMUMPOBAHHEIX MoJte-
Ky, Oy,- — HROJSA UOHOB HA", a 0,,- — nona noBOB A%
[H,AL _ - JH*|2
aHzA c H+]2 +1 i
H,A [ 1 +K1[H ]+K1K2
o _ [HA-] K,[H*) .
“HA™ - +12 +
i [H 2+ K,H*]+K,K,’
2-1 KK
O,z = [A2-] _ 148 2

cia  [HTE+K [H+K K,

Orcoaa BHAHO, YTO JOIU NPOAYKTOB JUCCOMUATUN (; He
8aBHCAT OT ofIjell KOHNEHTPAIUH MEKTPOJINTA, & 3ABUCAT
OT KOHIIEHTpaIHHN HOHOB BOAOPOJA M — Yepe3 KOHCTAHTHI
NHCCOMHAATIMHT — OT IPHUPOJEI DIeKTPOJHTA.

Ecnm usBecTHA KHCIOTHOCT pacTeopa uau pH, To B Ta-
KOM pacTBOpE JIeTKO PACCYUTAThL KOHIEHTPALUH IPOLYKTOB
ANCCONUAIIHH: '

DAL= i - ciyas (AT = oy~ i
[AT] = Opz- " CH,A

Ilonesro orMernTh, 4TO ANA J1060r0 CIaGOro 3JeKTpO-
Jaura coctaBa AB, M0o3KHO HanmucaTh 001IIee BHIpaKeHUe 3Ha-

MeHaTed B popMysie mig paciera uoneﬁ*:
[BI" + Ki[BI* ' + K K, [BI" 2 + ...
...+ KK, ... K;-4[B] + K1K,...K,,.

* JIna pacTBOPOB KOMIIEKCHBIX coeyHeHUit A0IM NPOAYKTOB AUCCO-
OEAIMY 8aBUCAT OT KOHIEHTPANMH XUTaH/a M IPUPOALI KOMILIEKCHOI'O CO-
eZuHeHHA.
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U nanee nossd, HAaIpUMeED, Ciap, _, MOHOB AB,_; paBHa

K KZ[B]" 7
n-2 [B]"+K [BI*~1+ K K,[BI"~2+...+K K, ..

‘Oap

Mpumep 1. Paccunraiire KonuenTpanun uonos H,POy u POi'
B pacTsope, B KOTOpOM 00Ijad KOHIeHTpanua docdar-uoHOB cp =
= 0,2 moas/n, a pH = 5.

Pemenne. 3uas pH, naxogum, uyro [H]= 1075 moxs /1. Ha 'ra6n. 9
Ipnnoskenns HAXOAMM BeMHYMHBEI KOHCTAHT AUCCOLMALKU docdop-
rojt xucroTst Ky = 7,6 - 1073, K, =6,2: 1078 Ky=4,4 - 10713

K1[H+]2
04 - = .
H,PO, [H*]?+ K [H*]?+ K, K,(H*] + K, K, K,

Haitzem, ueMy paBeH 3HAMeHATeNb Apobu:
[HP + K [H*? + K K [H'] + K1K.K3 = (107°)% + 7,6 - 1073 x
x(107%?:6,2-10%-10°+7,6-107%-6,2-107%-4,4103=17,67- 10713,
_ 7,6-10-3(10-5)2 _ 7,6-10-13

HyPOy 7,67 -10-13 7,67-10-13

=0,991,

[H,PO;]1= o _ . -cp=10,991"0,2 = 0,198 Monn/x1,
H,PO, . _

K,K,K, 2,54 .10-22

=3,3-10710,
Poy ~ 7,67.10-13 7,67-101

o

poi 1= o, tcp=3,3" 1071°-0,2 = 6,6 - 107! moxns/m.
4

" C noMompio foseil IPOAYKTOB AMCCOMUAIMH JIETKO BbI-
BOJATCS YPABHEHHUA C OGHNM HEM3BECTHLIM JJI HOHHBIX pe-
aXIuil ¢ yIacTHEM CIa6LIX DJIEKTPOJUTOB M MAJIOPACTBOPH-
MBIX cOJIeli. OTH ypaBHeHHA comepskaT noanyio mudopma-
OHWI0 O BCEX WOHHBEIX M MOJIEKYJADHEIX KOMIOHEHTaX
pacTBopa. HecMoTps Ha IpOMO3AKOCTH, OHH HPEAOCTABIS-
JIOT JIOTHUECKH . POCToil cmoco6 pacdera KOHOEeHTpanmmii
BCIEZCTBUE BO3MOXKHOCTH HUCIOIb3IOBAHNSA dIEKTPOHHO-BHI-
YUCHATENbHOMN TEXHUKH.,

IIpumep 2. CocTaBbTe ypaBHEeHVE ¢ ONHUM HEH3BECTHHIM — PaB-
HOBecHOM KouenTpanmeit monos H' — pna xummueckoli cucremel,
HOJNY4YEeHHOR BBeJleHuEM CNa,Co, MOTb KapGoHaTa HATPUA B Cy .8 Mo~

NApHBI PACTBOP CEPOBOJOPOAA.
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Pemenne. IIepenmﬁeM-ypaBneHne (8.31) (em. c.. 210):
[OH™] + [HS™] + 2[§%] = [H*]+ [HCO3 ] + 2[H,CO5]

BripasuM paBHOBECHEIE KOHICHTPAIWHA NPOAYKTOB JHCCOMEARN
CEepOBOROPOAHOMN U YrONBHOE KHCIOT Yepes UX ofmue KOHNeHTPAAN
H JOJHX OPOAYKTOB AUCCOMMATIIAN:

104 Ky onslH 1+ 2k - kop s
(7] S [ K [H 1+ KoK, g

Ky myo0,[H'1+ 2[H*]?
3 (B + K, 0o, l[H' 1+ KK, y,c0,

= [H'T+ CNayc0 - (8.32)

ITonyumnocs ypapHeHue ¢ OHEM HeM3BeCTHLIM 6-it crenenu. Ero
pemierue onucano B [Ipanoxennn.

Hpumep 3. Paccunraiite pH z paBEoBecEbIe KOHLGHTPALMH B Pac-
TBOpE IpuMepa 2, ecau CNayco, = 0,3 mMoiis/n, a Ch,5 = 0,05 Monb /.
Pemenne. Ona pemenust sagausM BBOAUM B MHKDOKAJILKYJIATOP

MK-61 o6y nporpaMmMy pemernus ypasHenuii Bl m nognporpaMmy
ana muorousena (8.32) B1.1. 3aremM, xak 3To oGo3HaueHO cnpaBa OT

TEeKCTa ImporpaMMsl, Beosum 1074 8 perucrp namara IT0: K, S = '

=8,9 + 1078 B I11; nponssefenme K, K, s =89 10°8.1,3-1013
8II2; Ky y,c0, = 4,5 - 1077 5 I13; npoussenenne K, K, 1,00, = 4,8 %
x1077- 4,810 8 I14; ¢y g = 0,05 B TI5; €Negc0, = 0,3 5 T16 & orro-
CHTEILHYIO IOTPemHOCTE pacuyera, Hanpurmep 0,01 B Ila. Banyckaem
MAKPOKANLKYJNATOD Haxkarmem rnapum B/0, C/II, m uepes 13 mma
50 ¢ ma mEAMKaTOpe BEIcBeumBaerca 9,97 - 10712 — sr0 [H']. Hamn-

mMaeM knasumn Flg n /—/, maxoaunm pH = 11. HaxumaeMm kaasumm:
II — xd u panee mocreaoBaTeXLHBIM HaxkaTHeM Ha Kiaasumy C/IT mo-
nyaaem: [HyS]=15,5 - 107 moms/n; [HS '} = 4,94 « 1072 mosts /1 [S*] =
=6,43 - 1074 Mons/a. Tak rak B perucrpe namaru I18 maxoaurcs

CNa,co, '

—————=— , T0, HaXaB KaaBmmu II — x8, II — x4, X', monyusm
3HaMeHaTes]b .

[CO{:‘" J=0,248; gaxas kiapumu - 23, 11— xd, I1— «8, X, x, Ao~
ayanm [HCO3 ] = 5,16 - 1072 mons/n; naxas knasuma I — xd, Fx2,
Il — x8, X , noayunm [H;CO4] = 1,14 + 1076 Mo/ a1,
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3amaun

557. Paccunraiite xommenTpanuum mojexyn HCIO mu
uonos C10” B 0,05 M pacrsope HCIO, pH xoroporo foefiecH

‘H1eJIoUbIo A0 7.

558*. PdccunTaiite KommeHTpanuu modekya HoS u

nonos HS™ m S?” B pacreope, MOJY4eHHOM IOTJIOIEHHEM
0,1 mons CepoBOZOPOZa B 1 1 amMmuauHoro 6ydepHOro pac-

rBopa ¢ pH =9".

559*. Paccuutaiite xonuentpanun mosexyx HzPO, n
monos PO3", HPO;™, H,PO; B pacTBope, HOJYIEHHOM BBe-
nermeM 0,03 mons K3PO, 8 1 1 amerarsoro 6ydeproro pac-
TBOpa ¢ pH = 5.

560*. PaccunraiiTe KonmerTpanmio oo CO; 80,1 M
pacreope (NH,),COs, pH xoToporo pases 9,2.

561*. PaccunraliTe KOHNEHTPANNIO HOHOB S uHS m
mosexys HyS B 0,04 M pacteope (NH,),S, npu pH = 9,25,

562*, pH 0,3 M pacrsopa (NH4),HPO4 pasen 8. Paccun-
rafite xormeRTpanuu nosos PO , HPOZ™ u H,POj].

563. CocraBbTe ypaBHEeHHE C OJHHM HEHN3BECTHHIM —
koHuerTpanueit noros HY — ana pacrsopa, B 1 1 KoToporo
conepaxuTea cyy Mob HF u ¢y,cn c00 Mo CH3COONa. ‘

§64. CocrasnpTe ypaBHeHue ¢ OJHUM HEU3BECTHHIM —
KoHnenrpanuei monos HY — gna pacreopa, mosyueHHOro
BBe/IeHHEM Cch,coon MOJB YKCYCHOH KucaoTHL B 1 i1 pacTBO-

pa ¢ocpaTa HaTpHA C KOHIEHTPAHEH CNayPo, * -
565. CocTaBhTe ypaBHEHHE C OBHM HEM3BECTHBIM JJIi

emecu HC1 + K3POy. |

566. CocTaBbTe YpaBHEHHE C ONHAM HEH3BECTHEIM JIIS
pacreopa HzPO,.

567. CocTaBnTe ypaBHeHHEe C OffHAM HEM3BECTHBEIM mm
pacreopa K3PO,. : .

* Bazaum 558562 panuonannHO PemIaTh:C HOMOINBI0 NPOrPAMMH-
PYEMLIX MERDOKAJIBKYAATOPOB Wi nporpammst Mathcad.
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568. CocTaBbTe ypaBHEHHA C OAHUM HEH3BECTHBIM JJIA
pacteopoB: a) KH,POy; 6) KoHPO,:.

569. CocraBrTe ypaBHeREHUEe C OAHAM Henanec'erM Onsa
cmecu KH,PO, + K,HPO,.

570. CocTaBbTe ypaBHEHHE C. OJHHUM HénsBec'erM bif; ¢
emecu KzPO, + H3PO,. o '

571. CocTraBsTe YypaBHEeHHNE ¢ OAHHM HEHU3BECTHBERIM 1A
HachIeHHOro pacTBopa FeCOj;.

572. CocTaBbTe YpaBHeHHe C OZHHNM HEHM3BECTHBIM A
HachIIeHHOro pactBopa Mng(POy)s,.

573. CocraBnTe ypaBHeHMe C OZJHHM HEH3BECTHBIM IJIA
CMECH YKCYCHON KMCJIOTEI ¢ MAIOPACTBOPUMEIM (ocdarom
. meneaa(III)

574*, Paccunraiite pH pac'rBopa, B 1 s KoTOpoTrO BBESE-
e 00 0,3 Mons HyS u NayCOj.

575%, Paccunratite pH pacTtsopa, B 1 J1 KOTOPOTO BBE/IE-
u51 0,1 Mmoxs H,S u 0,001 mons NayCOs.

576*, PaccuuTtaiite pH pacrBopa, B 1 1 KOTOPOTO BBeje-
eI 0,1 Moy HySeOj 0,1 mons Nay,COj.

577*%. Paccunraiite pH pacrBopa, B 1 1 KoToporo Beeje-
HEI 0,1 moap HyS u 0,3 Mons NayCyOy.

578%, Paccuuraiite pH pacrsopa, B 1 1 KoTroporo BBefe-
=1 0,1 mons HyS 11 0,2 moss Na,S.

Pacuer pacTBOpPMMOCTH MAaJIOPACTBOPHMOIL COJM ¢
yyeToM Tuapoausa. [Ins MajxopacTBOPHMEIX coJjeli, 06-
pasoBaHHBLIX CJAOBIMM OCHOBAHUAMH AU (M) caabeiMu
KHcaoTaMu, pacuerst ¢. 201, gacro apag0TCa rpy6o mpu-
OMUIKEeHHBIMY, TAK KAaK B HACHIIEHHEIX, HO OYEeHbL pas-
GaBJeHHEIX PACTBOPAaX MAJIOPACTERODHMEIX COJieii cTeme-
HHU THJAPOJN3a, KAK NPABHUJO, BeauKu. I'uAposns yBenn-
YMBaeT PAaCTBOPMMOCTH COJIM, HHOTJ A MHOI'OKPATHO; TAK,
HanmpuMep, pactsopumocts CdS yBenuuusaerca 3a cuer
THApOAN3a IO KaTuoHy u aHmony B 1300 pas. Ogmaxo
clenyeT OTMEeTHTb, UTO BAMSHHE I'HAPOJNM3a HA PACTBO-
PHMOCTE IPOABAAETCA CUILHO B TOM clIyuae, eCJIM BCJe] -
CTBUE MaJIOf DacTBOPHMOCTH PACTBOpeHHAS COJb He
BruseT Ha pH pacreopa, T. e. OH OCTAETCA NPAKTUYECKH
paBHEEIM 7. Ho Torma oxasmiBaercsa DAIMOHAJLHBEIM He
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NpUMeHATH OporpamMmmupyemyio 3BT, -HOTOMY 9TO pacqe-
THI MOXKHO CYHUTATH OIPOCTEHIIUMY. - -

TMpumep 1. Paccunraiite pacTdenmop'nSCuS B BOZe. _

Pemenne. Benuunna [IP ana CuS pamia 6,3 - 10736, T'uaponaus
nouos Cu?* u 8%~ BcnencTBEe MX Mafoit xonnen'rparmn He U3MeHdAeT
pH Bons1; pH= 1.

HanuneM ypasHesne arcconpanuy u serpaskenue ITIP gaa CuS:

CuS = Cu® + s
IP = [Cu:2+.][Sz'] .
O6mas KORDEATPALAA MeAd B PacTBOpe PABHA S, T/e § — PACTBO-
pumocts CuS B Mons/a, a[Cu®*] = & 2 $. Ananormaso [S*] = ag, 5.
Orcroga

TP = [Cu?*[S* ] = &% 0 o0 Oy

op

‘s = .
Aiy2+Ogz-

PaccunThiBaeM Oz B Og- TPH pH = 7, r.e. mpu [H'] =
=10"" mons/n:

S K\ K3 cuom, _
" [OH- )2+ K, cuom), [OH ]+ K1 K cuomy,

2,1-10-7-10-7 =0.4;
T ({10)%+2,1.107-107+2,1-10-7 - 107
= - K1 Ky s -
§7 [HY2+ K, [H*]+ K, K, H,8'
8,9.10%.1,8 108 . _g1 .40

(10“7)2+8 9-10-8.10-7+8,9-10-8.10-13

OTCIOa

5= ’ 6,3-103 _ 2,5.10- -18 2020 2,5-10"18 =
0,4-6,1 -10‘7 4,9-10 .

= 5,1+ 107" mons /i

Kax BuzHO, PACTBOPHMOCTB 324 CYeT runponnsa yBemmmxacb B
2020 pag, opHako ocranach o4eHb MaJoi.
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Hpumep 2, Paccqnraiite pacmopmmci'b CuCOj3 B BOAE.

. Pemenne. IMP¢yco. = 2,6 - 1071, Opuenrnposouno paccumransas:
. ] :

pacTeopuMocys paena JIIP = J2,5-10-10 = 1,6+ 1075 Mons /. Ok‘d"
#AOCTATOYHO BeNHKA, YTo6K M3MeHUTs PH pacTsopa. Jlna pemenns Ta-

KOl 3afauu panEOEANLHO IPEMEHITH OPOTPAMMEDYEMYIO BEIYHCIIH-
TeNBHYI0 TexHUKY,. CocTaBuM ypasHenue Gananca no nonam H' a OH™:

[OB H{CuOH"+2[Cu(OH)] =
= [H'H{HCO0; H2[H,CO,] (8.33)

"Obosnaunm pacTopumMocTs CuCO; uepes s (Moss/xn):

- [Cu2+]= amg; EH [CO%’]'-’ .acog-‘ 85

IIP = S acuzq. aooz-

np
Coyas

s=
co3”

JIns pacuera acuz+' pPanuOHANLHEO BOCIIOJIL30BATLHCH KOBECTAHTAMM
=107, ‘ -7,82 .
RUCCOUMAnUN AKBaKOMILIeKcoB K s+ =1075 K (a CuoEyt ™ 107"

=4,81078, Torga 6ea npeobpasosannii ypaBHeHuil MOXKHO BEIDASHTE
KOHIeHTDAIAY Hepes NOJM MPOAYKTOB AHCCOIHALAN.
. B ypasuernu (8.33) BripaxaeM KOHUEHTPALMH Uepes pacrsopH-
MOCTB S B JQ/IE IPOAYKTOB AHCCOTXAIMIN:
1‘0_14 + K81[H+]+2K41Kl’
8 - =
(H] [P+ K, [B+K, K,

K3 00 [H]+2[H*]?

U pre— :
*H + Ky p,00,[H ]+K1Kz H,co

Pacqemoe ypaBHeHUuE KMEeT BUJ:

10-14 + 1P K, [H*]+ 2K, K, — “
[H*] | ,J_'ac‘,n s [HP P+ K, A+ K, K,

o K, w,co [H*]+2[H*)?

,JO'- st "Cooz- IH*]“‘K! Hyc0, [H ]"'Kle HyCO,
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Hna pemenga 5T0ro ypaspeHus og. mporpamme Mathcad neseco-
06pa3Ho KON OPOAYKTOB. It pac'mopmmcm s Bupaaz:ns KaK: (bylmxmn
SpIyMEHTA: X, HaOpAMep: .

si(x)' 'Jacu(x) ~aco(x) "
910 10JIE3HO CACNATD ANA TOrO, YTOGH hopmyna anx f(x) ge Onaa
Ipe3MepHO rpOMO3AKOiL.
Paccunrannaa no nporpamme Mathcad pacmopnuem Pasga

1,19.- 107 Moxs/n. Pacuer 6e3 yuera IHApPONH3A JaeT ne:mtmny,
Koropaa B 75 pa3 MeHblIe, -

Huke IPHBOAATCA 3a4a1H 110 PACYETY PaCcTBOPUMOCTe
MaJOPacTBOPHMBIX COJIell ¢ YUETOM THAPONH3a 10 KATHOHY
¥ QHHOHY.

3anaun

579*. PaccunTaiitTe pacTBOPHMOCTE KapGoEaTa 6apud. B
Bozie. Bo CKOJNBKO pas THAPONM3 YBEAHIHBACT PACTBOPH-
MOCTB? ‘ i

580%, PaccuuraiiTe paCTBOPAMOCTD KapbopaTa Kaabnua
B Boje u pH ero HachIIEEHOrO PACTBOPA. ‘

581%*, PaccuuraiiTe pacTBOPMMOCTS KapGoEaTa CBIHIA B
BoZle U PH ero HachINEHHOrO pacTBopa. Bo CKOJBKO pas
TUJPOJIN3 YBEIUYNBAET PACTBOPEMOCTD?

582%, PaccunraiiTe paCTBOPEMOCTS KapGoHaTa IUEKA B
Bojie # pH ero HacBIN¢HHOTO PACTBOPA.

583*. PaccunraiiTe pagTBOPHMOCTL ApCeHATA. cepedpa B
Bose. Bo cromnko pas rnnponna yBeJIHUUBAET pac'rnapn-
mocTh? -

584*, PaccunTafiTe pacTBOPHMOCTS (bocq)a'ra cepebpa B
BoZe M PH ero HacHIINEHHOrO PACTBODA.

585. PaccunraiiTe paCTBOPEMOCTE apcenara sxenesa(Ill)
B BoZe. Bo cko/izKO pas ruApoNis yBeINunBaeT PacTBOPH-
MOoCTh?

586. PaccunraiiTe pacTBopuMocTs (hocdata xemesa(lll)
B BoAe ¥ pH ero HacHIEEEOro pacTsopa.

587*. Ilpouasefesue pacTBopumoctu Fe(OH); pasHO

10718, Paccanraiite pH B pacTBOPHMOCTE B MOJIB/JL.
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. .Eme ofHY IPYIOY COCTABIAIOT 3aJaUH II0 DACUETY DPac-:

TBOPUMOCTH MAaJOPACTBOPUMEIX COJEH I[10CTe BBeAeHUS B
PACTBOD OIIpeResleHHOr0 KOJMYEecTBa CHIBHOM MJIH ciaboit
KHCJIOTH. Bes CcyllecTBeHHOrO H3MeHeHus nporpaMMbel b1
BBECTH yUeT rHApoJINsa He yaaerca. Tak Kak IpH BBeeHHHN
KUCJIOTHI I'MAPONN3 IO KATHOHY TIORABIAETCA, TO PACUETHL
Gea yueTa I'HApPONINEA KATHOHA MOKHO CUHUTATH VI OBJIETEO-
PUTENLHEIMU," ‘

IIpumep 3. Paccuuraiire pacrBopumocTs SrCOz B 0,1 M pacrsope
VKCYCHOIt KICJIOTEI. . \

Pemenne. Ypasueuue anexrponurudeckoit aucconmanuu SrCOz
uMeeT BUAL

\

SrCo; = Sr2t + co%,

orcioga ITP = [Sr#*][CO%"].

VECcycHas KKHCIOTA CBA3LIBAET HOHLI CO? B monst HCO; m moure-
kyasl HyCOz 1 TeM caMbIM yBeIMUMBaeT pacTBopuMocTh. CocTaBngaem

ypaBEeHne 6ananca no monam H':

“

[CH3COO0™] + [OH™] =[HCOj3 ] + 2[H,CO,] + [H*}

K cu coon 10-14

CCH,CO0H * [H7+ Komcoon  1H'] =

_ (TP . K;-[H]+2-[HP
:Jo‘cog* [H*)2+K,[H*]+K,K,

+[H"],

szech Ky u Ky — KOHCTaHTHI JUCCOLUAIIMH YTONBHON KHUCIOTE.
Paccunrangas no nporpamme Mathcad pacrsopumocts SrCO3 B
0,1 M yxcycHoit KucnorTe pasHa 0,029 Monb/ut. ‘

588*. Paccumuraiitre pacrsopumocts BaCO3z 8 0,05 M
pacTBope YKCyCHOI kucioTel 1 pH monyumsmieroca pac-
TBODA. ‘

589*, Paccuuraiite pactsopumocts CaCO; B 0,01 M
pacteope HCl. ‘

590*, Paccuuraiite pacrtBopumocts PbCO; B 0,1 M
pPacTBOPE YKCYCHOM KMCIOTH, He YIUTHIBAA MMAPOIN3A Ka-
THOHA.
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591*, Paccuuraiite paCTBopnMOCTL Bas(PO4)2 B 0, 2 M

pacTBope YKCycHO# KHCIOTHI. -
592%, PacdcunraiiTe pacTBOPHMOCT: B I'/I Caa(PO4)2

8 0,02 M pacTBOpe YKCYCHOM KHCIIOTHI.
593*. Pacteopumocts BaCO; paBua 0,026 r/n Paccun-

TanTe IpPOU3Be/leHre PACTBOPMMOCTH.
" 594*, pH ' HaCBHIIEHHOTO pacTBOpa Ca3(PO4)2 paBeH

9,36. PaccunTtaiiTe IpousBefeHNe PACTBOPUMOCTH.



9. OKUCAUTEJIBHO-
BOCCTAHOBI/ITEJIBHLIE HPOHECCBI

9.1. OKI/ICJIHTEJILHO-BOCCTAHOBHTEJILHLIE
PEAKHOHWH

Otcucnumem;no-eoccmauocumenbnumu Ha3LIBAIOT Ta-
KUe XMMWUECKe PeaKIINH, B KOTOPLIX H3MEHAIOTCA CTEIeHN
OKMCJIEHUS BIIEMEHTOB YUYACTBYIOIIUX B PeaKIIUM BellecTs.

O6pasosanue BOABI M3 BOLOPOA K KHUCIOPOAA — THIIHY-
Hasd OKMCJINTEJIHLHO-BOCTAHOBUTEIBHAS PeaKIud

2H2 + 02 = 2H20.

B Hell KUCIOPOX ABNAETCA OKUCAUMeENEM H HIMEHAET
CTelleHb OKUCIEHN OT 0 B MONEKYIADHOM KHCIOPOLE K0 —2 B
cocTase BOIHI, T. €. ROHWICAEM CTeNeHh OKUCIeHNS, AHaJNO-
THYHO BCe 9JIeMEHTHI COe{MHEHN I, NORUNCAIOWUE B DeaKI-
fX CTemeHH OKMCJISHUS, OTHOCATCH K OKucaumenam. Bozo-
POX B 9TOi peariiuy asinAeTcsa gocemanoeumenem, Creness
OKUCJIeHNA BOZOPOAa u3MeHAeTcA OT 0 B MOJIEKyAAPHOM BO-
zopoze no +1 B cocTaBe BOAEL, T. €. noéviwaemc. Yl Bce ae-
MEHTHI COeJUHEHNI, NO6bLILAOUILle CTEIEHb OKHCJICHUA B
OKUCJINTEJIEHO-BOCCTAHOBUTEIBHEIX PeaKIINAX, omoca-rca 13
60CCMAHOBUMENAM,

Kucunopos, ABnaack B 9T0H peakiuy OKUCINTEIEM, CAM
BOCCTAaHABIMBaeTCA. Bogopos, ABIAACH BOCCTaHOBUTENEM,
caM OKMCJIHeTCH.

Ilepmanranar xanmsa DIKPOKO NPEMEHAETCA B KaUecTBe

oxHmcaMTena. B mpormecce OKHCIHTENBHO-BOCCTAHOBUTEb-
HOM peaknuy CTelleHb OKNCIeHNA NUBMEHACT TOJILKO Mapra-
Her, — oT +7 #o +2, +4 niau +6. Mo)XHO crasaTs, UTO B Iep-
MaHTaHATe KaJuA OKMCIuTeNeM ABiserca Mn'’, ma mpaxk-
THKE )K€ OKUCINTeJeM HA3hIBAIOT IePMaHTaHaT Kaausd Uin
nepMaHrasHaT-uO0H, T. €. COeJUHEeHNe, COAep KaIIee dIeMeHT,
Y KOTOpOro H3MEHHeTCA CTeNeHb OKMCIeHH .

Pacuer roadduniueHToR B ypaBHEHMAX OKMCIMTEIBHO-
BOCCTAHOBUTEILHEIX PeaKumii Ha OCHOBE JJEKTPOHHOro Ga-
Janca. Ec/u H3BeCTHbLI HCXOAHEIE BEIIECTEA M HPOLYKTEI DeaK-
uii, TO MOXKHO PACCUHTATE KOd((DUIIHEHThI yPABHEHU K, HCXO-
A7 U3 cTeleHell OKUCIIEHNS 9jeMEeHTOB HCXONHLIX BEI{eCTB W
npoaykroB. OTpaskarolue WeMEHEHHE CTEIEHEH OKHCIeHHA
CXEMEI Ha3HIBAIOT YPAGHEHUAMU INLEKMPORIO20 Gananca.
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PaccMOTpUM IpAMEDE! OKHCINTEIBHO-BOCCTAHOBUATE/b-
HLIX pearmui, a TaAKIKe BOCAe0BaTeAbHOCTD, KOTOPOH HaZtO
OPHAEPKABATLCS TIPH COCTABJIEHUM cog'rne'rc-rnylomnx
ypaBHeHuit peakinii.

IIpumep 1. OGxur ZnS conposoaxaaerca ofpasoBanueM Zn0 u SO,
Zns + 0y — Zn0 + S0,

IIpy 9TOM H3MEHAIOTCS CTEIEHH OKHUCICHU CEPhl M KUCIOPOAa:
e =+§2 2 -
20 + 4" =20 {3 . .

B raxux cxeMax cfenenn OKHCIERUA YCIOBHO DACCMATPUBAIOTCA
Kax 3apa/sl ATOMOB. '

Cxema cocTaBJeHa AAA ABYX aTOMOB KHCIOPOAa, TaK KaK MOJNEKY-
JIbl KHCJIOPOJA COAEPIKAT 110 IBA ATOMA; CISJOBATEILHO, YNCIO ATOMOB
KECJIOPOAA AOJLKHO OBITh YeTHEIM. M3 cxeMul BUAHO, UTO AN Gammca
0 3NMeKTPOHAM HA [IB€é MOJEKYAApHHie eAuHUNE! ZnS Heo6XommMBbl
1miecTh ATOMOB UIM TPH MOJEKYJLI KHcliopofa. Ofmee ypaBHeHwe pe-
AKNUHN UMeeT BHA: .
- 27ZnS+ 30, = 2Zn0 + 2S0,.

Tipumep 2. B HeKOTOPBIX CIyYasdx OKHCHAEMOe BEIECTBO Cojtep-
HHUT ABa BoccTaHosuTreksd. Tak, Opu of6Kure NUPHTA NMPOHCXOAUT
OKKCJIEEHEe K }Kejie3a, i CePhl:

F682 + 02 - Fe203 + 802

’

Tak xak KosddunumeHnt 6yaer nmocrapned nepex hopmynoit FeSy,
TO PACCYNUTHIBATH IAUCJIO OTAAHHEIX 3IEKTPOHOB HA0 Ha BCIO hopmyry
B IIesI0M:

2Fe ~-2¢ = 2Fe} —~29¢~ 2
4S 20e” =48 '
20+4¢e” =20 11 -

4Fe?" + 8S!™ + 220 = 4Fe?t + 85" + 220%"

* CreneH» OKMCIEHHMA XapaKTepUsyeT aTOMH coepgmueHuii. Tem He
MeHEe HECKOIBKO IPOU3BOJIBHO HONL3YIOTCH ¥ TAKMMY CXeMAMU:

2Fe-2¢ = 2P ‘
Ee mee = +f} —22¢” 2

25;- 20 € =28

0,+4¢ =20 . 11
4Fe? + 4S; + 110, = 4Fe® + 48%* +.220%
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OKOH‘IB.TEJIBHOG ypaBHeHHe peaxnnn uMeeT BUA!
4F382 + 1102 = 2Fe203 + 8302

4

Hpnmep 3. Ilpn oxncnezmn ceposonoponnon KHCJIOTHl XJIOPOM
oﬁpaayro'rca CepHasd U CoAHAA KUCJIOTLL

st + Clz = HzSO4 + HCl
CreleHy OKHCAEHRA H3MEHAIOT BIeMEHTE] cepa ;1 xXJiop:

-2 +6
S -8¢ =8 |1

-1
Cl,-2e =2Cl 4

S% 4 4C1, = 8% + 8CI

. TIocKONBKY B HCXOAHBIX COBIMHEHUAX KUCTAOPOA He CONePIKUTCH,
cneuye'r CUMTATh, UTO' B OKHUCIIeHHH ceposo,uopo;moﬁ KHCJIOTHI XJI0POM
y4acTByeT Boja:

H,S + 4Cl, + 4H,0 = H,S0, + 8HCl

[pumep 4. Ilpu oxucnenuu cyandara sxenesa(ll) xuxpomarom
KanuA B CepHOKuUCNOi cpesie o6pasyioTca cynsdarsl exesa(lll), xpo-
ma(Ill) u xanms:

FeSO,4 + K20r04 + HZSQ4 had Fez(SO4)3 + Cr2(804)3 + K2S04 + H20
CrenesH OKUCACHAS U3MCHIIOTCA ¥ XKeJjesa H XpomMma. 3JleKTpOHHBle
CXeMBbI ue.necooﬁpaaﬂo COCTaBJIATL CPA3y HA ABA aTOMAa XpoMa K JBa

aToMa 'KeJeaa — 9T0 06yCIOBJIEHO HAJMYNEM CPeJU PearupyIolux Be-
mecTs Fey(SO0,4); i Cry(S04);:

+2 +3

2Fe ~ 2 ¢ = 2Fe 3
+6 +3 N

2Cr+6e =2Cr

6Fe?* + 2Cr®* = 6Fe® + 20r®
6FeS0, + 2K;Cr0;} + 8H,S0, =
=3F82(S04)3 + Crz(SO4)3 + 2K2$04 + 8H20

Koabdpunuens 2 oepes K80, ob6ycnoBnen Koadpbunuenrom 2 nepes
K;Cr0Oy. Cnipasa or 3naxa pasercrsa 14 cynsdar-uonos, HoaTOMY nepes
H,80, craBuM kosdduiuent 8 u fanee Kosdpdunuent 8 nepen H,O.

B zakiouenue ceyeT OTMETHTH, UTO PACCTABIATE KO-
3(pdunrenTs B yPABHEHUAX C IOMOIIBIO CXEM SJIEKTPOEHO-
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T0 fajraHca MOMHO Ui OEHCJIHTEJIBHO-BOCCTa;H.OBKTeJILHBIX
peaxinit, IPOTeKaIINX MeKAy Ta3aMu, TBePAEIMH BeIie-
CTBAMH, PACIIABAMH K PacTBOPAMH.

Pacuer xosddunmenrton ypannemm OKHMCAUTENBHO-
BOCCTAHOBMTENBHBIX pPeaxmmii ¢ IIOMOILBIO - LWOHHO-I/LEK-
mponnblx cxem. Vicmonsaysa cxeMsl a1eKTPOHEOrO 6anaHca,
MOXKHO IOCTABUTHL K03GhIUIMEHTH B YPAaBHEHME OKUCIN-
TeJIbHO-BOCCTAHOBUTENbHON PEAKINKM XK OKHCIUTENIO, BOC-
CTaHOBHTEJIO0, BOCCTAHOBICHHOM I OKUCIeHRON hopMam,

HMoEHO0-3JIeKTPOHHEIE CXEeMBI JAIOT BOZMOXKHOCTS HoCTAa-
BUTH Koa(dnuuerTs H k nonam H' u OH”, u X Monexyiam
H,0: MonHO-3/IeKTPOHHEIE CXeMbI y400HO IPUMeHATE ANA
peakmuii ¢ yuacTHeM BEeIIeCTB, B KOTOPEIX TPYAHO Onpene-
JINTH CTEIIeHN OKUCIeHUd 3eMeHTOB, Hanpumep KCNS ninn
CH;CH,0H.

IIpu cocTaBleBMM ypapHEHMIH NOTYyPeaKIuit MalopacT-
BOpPUMBEIe COJIH, caabhle aJeKTPOJNTHI ¥ ra3000pasHLie Be-
IlecTBa CjeAyeT OHCATH B MOJEKynapHoM BHAe. Ho=H-
HO-3JIeKTPOHHLIE CXEMEI COCTABIAIOTCA DPAsINIHO, B 3ABU-
CUMOCTH OT PEaKIUH CPEJLL.

Peaknuu B cpesie CHIBHBIX kucnor. Ecnu OKMCIINTEND-
HO-BOCCTAHOBHTENLHAS PEaKIusA OpPOUCXOAUT B Cpene, €o-
AepsRamedl CUIBHYI0 KHCJIOTY, TO B MOHHO-3JIEKTPOHHBIX
NOJIypeaknuax PamuOHANLHO NPUMEHATH B ¢Iyuyae Heobxo-
JUMOCTH TOJILKO MOHEI BOAOPOAA ¥ MOJIEKYJIBI BOLBI.

IIpu 5TOM eCiu HY)KHO OTHATDH ¥ COEANHEHUA aTOM KHC-
JI0poAa, TO €T0 CBA3LIBAIOT B Moerkyay Hy0:

30, + 2H* — 30,_, + H,0,
a ecliu HYMXHO ,IIOGaBI/ITL aTOM KHCJOpPOAAa, TO noﬁannmo'r
Monexyny H,0, npun 5TOM oc306omnalo'rca aBa wona H':
‘90, + HZO — 30,4 + 2H

Hpumep 1. [lpu oxucaennn cyapdbUTa HATPUA a30THOM KHCIOTOM
HOJXy4aeTca cyabdar HATPHA U OKCHJ, asora(ll): '

ANaz.SO;; + HN03 - Na2804 + NO
Ilpu 3TOM CyJIEPUT-UOH TePeXOoAuT B chxLQ)a'r-nog:
803" +H,0—2e-=80% +2H""

* B ypaBHeHHAX NoJypeakiuii npashiii BepXHUH MHLEKC YKa3piBaer
3apAx MOHA. Sapsm OOLIYHO OTMEYAIOT YUCIOM B 3HAKOM IOCJIe Hero.
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Tax Kak OGIDUi 38pAA JeBOil UACTH MOAYDEAKTUE paBeH 2—, &

Hpasplit — HYMO, TO Taxofi ODepexof ONMUCHIBAETCH NoTepel AByX
9JIEKTPOHOB,

Hurpar-uon nepexonur g8 NO:
‘ NOj; +4H* +3 e” = NO + 2H,0
O6BegunumM o6e nonypeammn: A
505 +H,0~2¢ =805 +2H* | 3
NO; +4H" +8¢” =NO+2H,0 | 2

3S0%™ + 8H;0 + 2NO; + 8H" = 3S0%" + 6H* + 2NO + 4H,0
Dpnnep;em oAoGHbIe
3so§‘ +2NOj; + 2H* = 3soi‘ + 2NO +H,0
Taxum oﬁpagom, ofmee ypaBHeHNE peaKIUN BMEST BUAS
3Na;SO; + 2HNO; = 3Na,S0, + 2NO + Hz0

Hpumvep 2. Ilpu oxucreHun DepoKCKAa BOAOPOAA AAXPOMATOM Ka-
NS B CEPHOKHECJIOH cpefie ofpasylored cyasbar xpoma(lll) m wucnopon:
K,Cry0p + H;05 + HySO4 — Crp(S0y)z + Og + ..

I/Iomio-a:xempounaa cXeMa UMeeT BUA}
Cr,08 +14H* +6¢ =20r%+TH,O| 1
H202—2e' '=02+ 2H+ 3

Cr, 0% + 3Hz0, + 14H"= 2Cr> + 30, + 6H" + H,0
Ciz0F + 3H,0, + 8H* = 2Cr®* + 3oz+ TH,0
OxoHuYATeNEHOE YpaBHEeHNEe peaKnuu:
K,Cr,0; + 3H,0, + 4H,S0, =
= Cra(S0,); + 80, + TH,0 + K50,
B HOHHO-2/eKTPOHHBIX CX€MaX Me oTpaskalorcs momnl K'Y, xoro-

" phle ROIMHCHIBAIOTCS B IPABYIO YacTh B BAZE Kzso.,'.

Peakuun B cpejie CHIALHLIX OcHoBammit. Ecim oxncnu-
T@JILHO-BOCCTAHOBUTE/IbHAA PeaKNua NPOMCXOAUT B Cpexe,
cofiepaKaliell CHALHOEe OCHOBaHHE, TO B MOHRHO-3NEKTPOH-
HBIX OOJYpPeaKknuaX PAHOHANLHO NPHMEHATH B CAyIae He-
06XOANMOCTH TOJBKO 'EAPOKCH-HOHB H MONCKYJIEl BOAKL.
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IIp'n JTOM €CJIM HY KHO OTHRTH YV COeNUHEHHUA aTOM KHC-

aopona, To BOGABIAIOT MOZEKYIY BORST, 1 ocnoﬁomnam'rca
FABa TEAPOKCHA-MOHA}

90, + Hy0 — 30,41 + 2(0H"),

a eCOM HYMXKHO Ao0aBMTL aTOM KUCIOPOxa, To AoOaBIAIOT
HBA THAPOKCHA-UOHA, ¥ IOAXYYAETCS MONEKYJIa BOLbL:

90, + 2(0H") = B0,,4 + H,0

Tipumep 3. Upu oxkucnenwu cepsl B epesie THAPOKCUAA HATPUSA M-
HOXJIOPHTOM HaTPHA NONYUAIOT CYJb(AT ¥ KIOPUA RATPUA:

8 + NaClO + NaOH — Na,S0, -+ NaCl

Houn0-35eKTPOHHEAA CXeMa NMeeT Bup;:

S+8(O0H)-6¢ =80 +4H,0 | 1
CIO"+H0+2¢ =CI"+2(0H) | 3

S+ 8(0H") + 3C10™ + 3H,0 = SOX™ + 4H,0 + 3CI" +6(0H")
S + 2(0H") + 3C10" = SO%" + 3CI"+ Hy0

OxonuaresbHoe ypaBHeHUE pearknuu:

8 + 3NaClO + 2NaOH = N2,80, + 3NaCl + H,0

YIpumep 4. IIpm oxucnenuu cynspara sxkenesa(Il) nepokcupom so-
AODPOZA B CPeie THAPOKCHA KALNA TOMYUAIOT 'rpnmnpoucnp, Keneaa n

CYNLPAT KM

FeS0O, + Hy0, + KOH — Fe(OH); + K80,

. Fe?* + 3(0OH) - ¢ =Fe(OH); | 2
‘Hy0,+2 ¢ =20H" '

2Fe?" + 6(0H") + Hy0, = 2Fe(OH), + 20H"
2Fe?* + 4(OH )+ H,0, = 2Fe(OH); -

- OKORYATE/IbHOS YDABHEHNE PeAKINAM:

2FeSO, + H0; + 4KOH = 2Fe(OH); + 2K,80,



Peaxnuu B cpeme, He comepsrauieil HH CHJIBLHBIX KMC-
JIOT, HY CMJILHBIX ocHOBaHuit. Ecau okuc/uresbHo-80CCTA-
HOBUTEJLHAA Peakmusa NPOHCXOXHT B Cpefe, He comepka-
el HU CHJIBHOH KHCJIOTHI, HA CHJBLHOTO OCHOBAHUSHA, TO B
MOHHO-JIEKTPOHHLIX CX€MaX B JIEBYIO YacThb IIOJypeaKkmui
PeKOMeHIyeTCA B cjaydae Heo0XogquMocTH Bo6aBIATh TOJNE-
KO BOZY. ‘

IIpu sTOM ecsIu HYIKHO OTHHTI: KHCIOPOL, TO foOaBIAoT
MOJIEKYJIY BOABI ¥ IOJYYaIOT ABA I'MAPOKCHI-HOHA:

30, + Hy,0 — 30, + 2(0OH"),

~

4 ecJiM HYXXHO JOOABUTH aTOM KHCJIOPOZa, TO H0OGaBIAAIOT
' MOJIEKYJTy BOAHL, 4 MOJy4atoT g8a mora H':
90, + M0 — 90,4, + 2H"

B mpaBoit ‘wacTu CyMMapHOTO HMOHHO-MOJEKYJISPHOTO

VpPaBHeHUA He CJefyeT OCTABJIATHL TaKHe HOHBI, KOTODHIE

MOryT o6pa30BaTh COeLUHEHHUA APYT ¢ APYIOM, HAapHMep
H'u OH". ‘

TIpumep 5. Ilpm oxucaeHun cyabpuTa HATPHA MePMAHraHATOM
KaJausa moJayvaeTca cyabsdhar HaTpus 1 okcup mapranna(iv):

Na2S03 + KMn04 g Na2804 + MHOZ + ...
I/Ioano-anex*rponaaa cXeMa HMeeT BuJ:
50 +H,0-2¢ =802 +2H* 3
MnO; +2H;0+3 e =MnO, + 4(0H) | o

3SOY  +3H;0+2MnOj +4H;0 = 3502 +6H" + 2Mn0, + 8(OH")
380} + 2MnO; + 7H,0 = 350} + 2MnO, + 6H,0 + 2(OH")
3805 +2Mn0; +H;0 = 850} + 2MnO; + 2(0H') ’

_ oKOH‘{aTeJIBHOe ypaBHeHne peaxnun‘

3NayS0; + 2ZKMnO, + HZO 3Na,S0,4 + 2MnO, + ZKOH

IIp!_mlep 6. Ilpn oKHC/IeHHEH CEPOBOAOPOAA B M3OLITKE epMaHra-
HATa KaJluA HOJIYIaloT Cynbdar Kajusa ¥ okcua Mapraana(Iv);

- HaS + KMnO4 — K»S04 + MnO; +...
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.NonHo-an1eKTpOHHAA CXeMa BMeeT BHA:
H,S + 4H,0-8¢ =S0; +10H" | 3
MnO; + 2H;0 +3 ¢” = MnO, + 4(0H)| -g

3H,S + 8MnOj + 28H,0 =
= 3502 + 8MnOj,+ 30H"* + 32(0H")
3H,S + 8MnO; = 380%™ + 8MnO, + 2(0H") + 2H,0
OxoHuaTeILHOE ypaBHeHnevpeaxm)m:
3H,S + 8KMnO, = 3K,S0, + 8MnO; + 2KOH + 2H;0

Iipumep 7. Ilepoxcup BOROPOAA OKKCIAET POAAHRA KAKUA »O K-
auononoponnon KHCJIOTHI H CyAbgaTa KaaHs:

KCNS + H;0, ~ HCN + K,80,
Honno-anex'rponnaa cXeMa nmMeetT BHJ.
CNS™ + 4H,0 - 6 ¢ = SO + HCN+ 7TH"
H,0; + 2 ¢ = 20H" 3

CNS™ + 3H,0, + 4H;0 = SO~ + HCN + 7TH* + 60H"
CNS~ + 3H,0; = SO?™ + HCN + H* + 2H,0

OxoHYaTeNbHOE YPAaBHEHNE PeaKIAn:
KCNS + 3H,0, = HCN + KHSO, + 2H;0

2_
KHSO, npuxoauTca HaOKCaTh NOTOMY, 9TO Ha ofuH HoH SO, B pac-
4

rBope ecTh ofiun mod H' m opun uon K*. L.

9.2. IPOJIYKTHI
OKHCJIUTEJIBHO-BOCCTAHOBHTEILHBIX
PEAKITHII

OOLIYHO OKMCINTENbHO-BOCCTAHOBHUTEIBHBIE pPeaxkIiuu
IPeACTAB/MIOT B MOJIEKYJISAPHOM BHJE.: :

Yro6Ll €OCTABUTH YPABHEHUE OKMCIHTENbHO-BOCCTAHO-
BUTEJBLHOH peaKnum, HeOGXOMUMO 3HATH, KaK H3MEHAIOTCA
CcTeleHN OKMCIeHUA dJIeMEeHTOB MJIH B KaKue Jpyrue coegu-
HeHM#A TePeXOZAT OKUCINTENb H. BOCCTAHOBHTEN. Huoxe
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nepeducaeHs Haubosee YacTO YIOTPe6IAINNeca OKUCIH-
TEeJIH H BOCCTAHOBHUTEJHU U YKA3aHO, KAX OHN U3MEHAIOTCH.
B pesynbTaTe OKUCINTEIbHO-BOCCTAHOBHTENEHOM peak-
nuu 06pasyoTcs TaKHe HPOAYKTHI, KOTOPEIe COOTBETCTBYIOT
‘CBOMCTBAM 3JIEMEHTA B OIPefeIeHHOH CTelleHN OKMCACHUA

U cpefie pacTsopa — KHCJIOM, menoqnon 1800 6Jm3xon X
HeATpaJLHOH. -

IIpumep. AJIOMEANIE BOCCTAHABIABAET HOBEL BOJIOPOZA ¥ B KHC-
‘Jioii, u B IMeNIOUHOM cpesiax, IprYeM mepexoAnT B amomuani(IIl). Ox-
HAaKO B KUCJIOI cpeie MOJYyUaETCs, HAPHAMED, XJIOPUA AJIOMAHMA:

2Al + 6HCI = 3H, + 2AIClg,

a B INeJ0YHO — TeTPAruApPOKCOANIOMHEHAT HATPHA:
2Al1 + 2NaOH + 6H,0 = 3H; + 2Na[Al(OH),]

®opMrt; ”Koi'opme o6Gpasyer Al, COOTBETCTBYIOT NpeBpalleHAAM
ampo'repnoro Al;0; B Rucoi n menoqnon cpedax:
A1203 +6HCl= 2A]1Cl3 + 8H,0
Al;0; + 2NaOH + 3H,0 = 2Na[A(OH),]

Oxncnonrenn. OxucauTenn — sJeMeHTapHLIe BeleCTBA.,
B npurnune okucIHTETAMH MOTYT GBITH 9/leMeHTAPHEIE Be-
IecTBa TAKHX 5JIeMeHTOB, KOTOPEIE HMEIOT OTpHIATE/bHEIS
cTeneHH” OKHcaeHUA. Ho He Bce Takne saeMenTapHEIE Belye-
cTBa 0GIAKAIOT CHIBHBIMU OKUCJIHTEABHEIMEA CBOMCTBAMH,
YTO0H HPUMEHATHCH B KAYECTBE OKUCIUTENEH.
"~ JoCTaTOYHO CHIBHEIMH H IIKPOKO IPHMEHIECMBIME
OKMCJIUTENAMHE U3 YACIA 3JIeMEHTAPHBIX BemeCTB ABJIAIOT-
caF,", Cl,, Brg, I, O;. BoccTraHaBNHBaACEH, 9TH OKUCARTENH

TIpPHOGPETAIOT XAPAKTEDHHIE AJNA HUX OTPUIATENLHELIE CTe-
IeHNA OKMCHEeHNA: rajorensr — (—1), a kuciopon — (—2).

Yupakaenus

595. CocraBbTe ypaBHEHMA PEAKTHUIE C IIOMOIIBLIO MOH-~
HO-3JIEKTPOHHEIX CXeM MJH CXeM dJIeKTPOHHOro 6ananca:

a) Clg + SOz + H,0 — H,S0, +...

6) Brzl + Na2803 + Hzo e N3.2S04 +...

B) 12 + SOz + Hzo - HzSO4 +...

* F3 HaXoAuT orpaHMieHHOE NpUMeHeHHe B3-3a CEOeil BRICOKOH arpec-
CHBHOCTH, " '
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r) Cl; + FeSO, + KOH — Fe(OH); +...

,II) Br. o + SnC12 + NaOH — Naz[Sn(OH)sl +...

e) Iz + Kzsnoz + KOH — K2[SII(OH)5] +..

) Bry + Fe(OH), + NaOH — Fe(OH); +...

3) 02 + FE(OH)z + H20 - Fe(OH)3 +...

u) O, + SnCl, + HCl — H,SnClg +...

k) O, + SnCl, + NaOH — Nao{Sn(OH)e] +-..

nClL+KI— I, +...

M) Clz +KI+ H20 - KIO3 +..

u) Cl; + KBr — Bry +....

0) Brg+ H,S — S +...

1'1) Clg + st + Hgo It HgSO4 = P

p) Bry + H,S 4 H,0 — HyS80,4 +...

¢) Cl, + NaNO, + H,0 — NaNO;" +...

OKNCINTEe N ~— KHCJI0POAHEIe KUCA0THI, MPenMyniecT-
BeHHO BBhICINMe, M HX coxH. B ary rpymnny oxuciaureneit
BXOMSAT TAKME KHCJIOTHI M COJIH, MEHTPANLHEIC aTOMbI KUC-
JIOTHBIX OCTATKOB KOTODHLIX HAXOZATCH B BEICIIelH CTeleHH
orucnenna: HNO;z;, HySO4(konm.), KMnO,, KyCrq0y,
K,CrOy4, KClO;, KBrO;, KIO;. Crona e OTHOCATCA U CONH
NaClO, NaBrO, NalO, B KOTODPEIX aTOMBI KHCJHOTHEIX OCTAT-
KOB EMEIOT HH3KHE CTeNeHH OKHCIeHH:d, HO TeM He MeHee
9TH OKHCJIHTENHN BXOLAT B IPYIIy CHAbHEHMAX,

CnenyeT OTMeTHTBH, UTO BHICHIAfl CTeIEeHb OKHCJEHUS
IEeHTPAJBLHOTO ATOMAa KMCJOTHL UacTo He 00ycsIoBIHBaeT
CUNBHBIX OKHCIMTENBHBIX CcBoiictB. Hampmumep, H3POy,,
H,WO0,, pasbasnennaas H;S0,, yronsHas u_KpeMHHEBAA
KHUCJIOTEE OKMCJIHTELHBIX CBOMCTB B pacTBOpaxX mpaKThye- -
CKH He LIPOABJIAIOT.

AS0THAS KHMCHIOTA ABIAETCA AKTHBHBIM OKKCTHTEIEM
IIPH AOCTATOYHO BEICOKUX KOHIeHTpanuax. IIpm sToM KOH-
ICHTPHPOBAHHAA a30THAA KICIOTA . BOCCTAHABIMBACTCH
o6sran0 fg0 NO,: . -~

NO; + 2H' + " = NO, + H;0,
a pasbasieHHad B 2—3 paza — nperMyiecTsenHo A0 NO:
NO; +4H" + 3 ¢ =NO + 2H,0

Al

% Hutpur HATPUS OKHCAACTCH xnopom HOTOMY, YTO PACTBOP x.vmpa
uMeeT Kucayo pearnuio epegst: Clp + H O # HC1 + HCIO
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596. BaxoEunTe YpaBHEHHMA peakLuil, OTPA3UEB B. HUX.

ZBa BapHaHTAa BOCCTAHOBJIEHHUA a30THON KHCJIOTHI, 1 HalAH-
Te Koo IUIHEeHTHI ¢ TOMOIIBI0 HOHHO- -3JIEKTPOHHBIX CXEM
UK CXEM BJIEKTPOHHOTO Galanca:

a) st + HNO3 - HzSO4 +...
6) Hg + HINO; — Hg(NOg), +
B) Ag + HNO; — AgNO; +
r) Bi + HNO; — Bi(NOg); +...
,E() Fe + HNO3 i Fe(NO3)3 +ae .
e) Sb+ HNO3 i Sb205 +...
) Al + HNO; — A(NO3); +
3) SO, + HNO; — H,SO, +
n) Na,SO; + HNO; — Na,S0, +
k) KI + HNO; — I, +

) x) HCl1 + HNO3 - Clz +..

Koruenrpuposarnaa H,SO,, neiicTBya B RagecTBe OKHC-
JNTENdA, BaCCTaRaBauBaerca K0 SOy:

S0f +4H'+ 2 e =80, + 2H,0

597. 3akoHuUHTe COCTABIEHUE CAEAYIONIMX YPaBHEHUH

. peakumii u HafixuTe K09GDDHUITMEHTEI ¢ TOMOIILIO 3JIEKTPOH-
HBIX CXEeM:

a) Cu + H,S04 — CuSO, +

6) Bi + HySO4 — Biy(S0,)s +...

B) Ag + HzSO4 i Agst4 +...

r) Sb + HyS0, — Sby(S0y4); +...

R) Fe + H,SO4 — Fey(SOy)3 +...

e) FeSO, + HpS04 — Fep(SOy); +... -

) KBr + H,SO, — Br, +...
3) KI + H2$O4 - 12 +.

IlepMaEraHaT Kanud ABJIAETCS CHJILHBIM H IIHPOKO
'IpHUMeHAEMBIM OKHCIHTEIeM, B Kucoil cpese OH 06LIUHO
BOCCTAaHABJINBaeTcaA Ao coJeit Mmaprarna(ll), a B meliTpans-
HoOH u crabomenouHoil — no oxcuaa mapranma(IVv):

MnOj + 8H* +5 ¢ = 2Mn?* + 4H,0
MnOj + 2H;0 + 3 ¢” = MnO, + 4(0H")
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" B cHIBLHOLIEJOYHOH cpefe MepMaHraHAT MOXKeT OBITH
BOCCTAHOBJIEH O MaHraHaTa, OJHAKO MAHTaHATEL B BOJHOM
pacTBOpe HEYCTOMUMBLI M MOCTENEHHO NEPEXOAAT B AHOK-
cux mapraana(IV).

MaHragaTs! IO OKMCJANTEALHEIM CBOiicTBAM HOLOOGHEI
IepMaHTaHaTaM. .

598. BakoHUHTe cocTaBIeHNe CACAYIOUINX YPaBHeHUH 1
HalizuTe Koo(hGHHUIMEHTHI ¢ TOMOIIIBIO0 3EKTPOHHEBIX cxem:

a) Na,S03; + KMnO, + H,S0, — Na2804

6) SO, + KMnO, + H,0 — H,80, + ‘

) FeSO,.+ KMnO, + H,S0, — Féé(SO4)3 +...

r) SnCl; + KMnO, + HCI — H,SnClg +

r) KBr + KMnO, + H,SO4 — Br; +

e) KI+ KMnO,4 + HySO4 — I +

x) KI + KMnO, + HCl — KIOj3 +...

3) H,S +KMnOy + HC1 — H,SO, +...

u) KNO, + KMnO, + H,SO, — KNOj +...

k) H,0, + KMnO4s+ H,S04 — Oy +...

1) Na,SO; + KMnO, + H,0 — NazS0, +...

m) FeSO, + KMnO, + KOH — Fe(OH); +...

0) H202 + KMnO4 - 02 +..

o) FeSO4 + K2Mn04 + HzSO4 - Fez(SO4)3 + ..

p) FeSO, + K;MnO, + KOH —+ Fe(OH); + ...

¢) KI + K;MnO,4 + H,0 — KIO; +...

7) HCl(xomn1r.) + KMnO, — Cl, +

Huxpomar K,Cr;0; u xpomar xanua K,CrO4 nposasis-
10T OKUCJIMTEIbHBIE CBOMCTBA OGHIYHO B KHCJIOH cpejie, BOC-
craEaBInBaach go coegunenuit xpoma(Ill):

Cr;0F + 14H" + 6 ™ = 2Cr®* + TH,0
‘ CrO2™ + 8H* + 3 ¢ = Cr® + 4H,0
3Ha"{KTeJII;HO pexe _
Cr0?” + 4H,0 + 3¢~ =Cr(OH); + 4(0H")
'CrO¥ + 5NH} +4H,0 + 3¢~ = Cr(OH); + 5NH,0H -
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599. 3axorunTe coc'rannemg[e CReRyIOIIUX ypapHaeHdid u
RaianTe KO3PDUNIEHTH ¢ TOMOIUHIO SJIeKTPOHEBIX CXEM?

8) NayS0; + K,Cry0y + H,S0, — NaySO0, +...

6) SO, + K;Cr,0; + H,S0, — K,80, +...

B) K2S0; + K,Cry07 + HySO, — K,S0, +...

I‘) FeSO4 + Kgcrgor( + HzSO’] e Fez(SO4)3 +...
Z) Zn + K,Cr,0; + HC1 — ZnCl, +

e) KI + Ky,Cr,0; + HySO, > I, +

#%) NagS + K,Cry0y + HyS0, — S +...

3) NaNO, + K,Cr,0; + HCI — NaNO; +

u) Hy0, + K,Cr,0; + HNO; — O, +

%) SnCl; + K,Cr0, + KOH — K,[Sn(0H)g] +...
) (NH);CryO7 + (NH)S — 8 +...

KCl103, KBrO;, KIO; npoaBaaioT OKUCINTeILEEIEe CBOMH-
cTBa B Kucaoi cpexe, a KC1O, KBrO u KIO — u B xucuaoit, u
B II[eJIOYHOI, U B HeliTpanbHO. OOLIYHO B OKUCIKNTESLHO-
BOCCTAHOBHTEJIBHEIX PeAKIIHUAX CTEIEHb OKHCICHNA FAJIO-
reHOB KUCJIOPOACOAEP:KAIIMX cosell ymMenbmaercesa xo (—1),
HO MHOT/A I0JIYYaloTcsa CROOOAHEIe TAJIOreHbl.

600. BaRontm're COCTaBJIeHHE CJEeAYIOMINX ypannemm
peaxmmit:

a) FeSO4 + KC103 + HzSO4 g FeZ(SO4)3 +

6) Na,S + KIO; + H;80, — 8 +..

B) KI + KIO; + HpS04 — I +..

r) FeSO, + KBrO + NaOH — Fe(OH)3

1) HoSO; + NaBrO; — H,S0, +

e) NaN02 + KCIOa + HzSO4 - NaN03 +...

&) SnCl; + KBrO + KOH — K,[Sn(OH)g] +...

3) HBr + KBrO; — Br, +

u) KI + NaClO — KIOj3 +...

k) HCl(xorn.) + KC10; — Cl, +...

OxucanuTenn — coe,umxemm, cogep:xkamue H' n me-
TANIBl B BLICHIEHl CTeTMeHHM OKMCIEHHA Fe(N03)3, MnO,,

PbO,. Coegunenus, conep:xamue sogopon(l), He apaaior- .

CA CHJILHLIMH OKHUCHATENIMM, ONHAKO AKTHBHBIE MeTaJ-
JEl, CTOSAIMIME B DIEKTPOXUMUYECKOM DALY HaUpAXKeHHUH
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JneBee BOJIOPOAA, OOBIUHO BE/IECIAIOT MOJNCKYIAPHEIH BOKO-
DOJ M3 KHCAHEX, a nMeoImue aMGpoTepHbie OKCHABL — U U3
IIeJIOYHBIX PACTEOPOB:

2H + 2 ¢ =H,
2H,0 + 2 ¢” = H, + 2(0H")

Coepunenus xeneaa(I1l) BOCCTAHABJIMBAIOTCA KO HeJe-
3a(Il), a oxcuasr mapraana(lV) u esuena(lV) — zo maprasn-
na(Il) u esurna(ll), opuyem MnO, n1poaBsigeT OKUCANTENIE-
HBIe CBOIicTBA TOMBKO B KHCIOH cpele, a PbOy — u B KuC-
Noii, u B mienouHO!

MnO, + 4H* + 2 ¢~ = Mn?* + 2H,0
PbO, + 4H' + 2 ¢~ = Pb** + 2H,0
PbO; + 2H,0 + 2 ¢” = [Pb(OH),J*

601. BaxkoHWHTe COCTABNEHHE CIEAYIOINMX YPaBHCHMI
€ IIOMOIBIO BIIEKTPOHHBIX CXeM: :

a) KI + Fey(S0,)3 — I +

6) Al + H;S04 — AlL,(SOy)3 +

B) Al + NaOH + H,0 — Na[Al(OH)] +...

r) HyS + FeClg — S +...

J.'() KBr + .MHOZ + HzSO4 - BI’2 +.ee

¢) NaNO, + PbO; + HNO3; — NaNO; +
) Na,SO3 + MnO, + H,S0, — NaySO, +

3) FeSO, + MnO; + HyS04 — Fez(S0y);3 +...

u) SnCl,; + PbO,; + NaOH — Nay[Sn(OH)e] +...

X) H,S + MnO, + H,S04— S +...

1) KI 4+ MnOg + HCl — Iy +...

m) HCl(xomn.) + MnOy — C1, +

") Zn + H,S04 — ZnSO, +...

o) Mg + HCl — MgCl; +

Boccranopurean. BoccTaHOBUTEIN ~— 3JeMEeHTApPHBIC
Belecrsa. B NpuHNHEIE BOCCTAHOBUTENAMH MOTYT GBITH
3JIeMeHTapHBIE BEINeCTBA TAKHX 9JIeMEHTOB, KOTOPHIe MMe-
IOT HOJOKHUTENbHBIE CTeNeHN OKUCAeHnd. IIpaKTadecKku B
K&9ecTBe BOCCTAHOBHTENEH MCHOJNL3YIOT MeTannsl. CHib-
HBIMH BOCCTAHOBUTENSMH B KHCJAOH cpefe SABJAIOTCA Me-
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TaJLIBI, CTOAINWE B PARY. HaIPAKeHUA A0 BopopozZa. Kar
caabble BOCCTAHOBUTEIM MOXKHO HCIIOIb30BaTh U METAJIIEI,
DPacmoyIoXKeHHEIEe B PALY HaNPAXKeHN A Ipasee BOZOPO/a, HO
JieBee HIJIATHHBI. B IIenouHOI cpefe BOCCTAaHOBHUTEJbHBIE
CBOICTBA IPOABJAIOT METAJJLI, HMelomIHe am(oTepHBIE OK-
CHLI.

602. C nomouipio 3ne1c'rponnmx CXeM 3aKOHYHMTE COCTAB-
JIeHKe CIeAyIONUX YPaBHEeHHI:

a)AgCl+Zn— ...

~ 6) Fey(SOy4); + Fe — ...
8) KCIO; + Hg + H,S0, —
r)HNO3 + Zn — ...
I) NaNOj + Zn + NaOH — NH; +
e) KMnOy + Zn + HZSO4
w)HCL+Zn — ...
3) FeCl; + Cu — CuCl +...
u) FeCl3 + Hg - Hg2012 +...
k) KOH + Al — ...
a) H[Agl;] + Zn — ...
M) H202 + Sb + NaOH > e
H) Cr + HCl —
o) Ni+ HCl —

Boccranosurenu — HU3IIME KUCIOPOAHBIE KHCIOTHI M
ux cosm. 113 pacupoCcTpaHEHHBIX COeUHEHIH TPAKTUYECKH
B 9Ty I'PYNNY BXOJMT OfHA CEPHUCTAA KUCJIOTA U ee COmu.
CymecTByioT i ApyTrie KUCIOTHL M COJIH, B KOTOPHIX BOCCTa-
HOBHTeNbHBle CBOHCTBA OGYCJOBJIEGHH cepoi B -HH3IIei
CTemeHH OKHCIeHud, Haupumep NasS»03, NayS,0,4, HO uX
JIyuille pacCMATPHBATL B pasgesnax, nocaameﬂnmx XUMHH
cepsHl.

IIpu orucIeHNY CEepHUCTAA KHCIOTA 1 cym,d)n'rm nepe-
XOAAT, KaK IIPABHUJIO, B CEPHYIO KUCJIOTY U CyIbDATEHI. -

603. 3axoHYUTE COCTABNEHUE CIeLYIONIINX ypaBHeHnn
C TIOMOII[HIO DIEeKTPOHHELIX CXEM:

" a) NaIOz + SOp + H,0 — Nal +...
"' 6) NalOg + SOy + H,O— 1, +
B) Fey(S0y4);3 + S0 + H,0 — ...
r) NaClO + K,S0; —
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1) KoMnO, + K805 + H,0 — ..

e) KzMn04 + SOz EREYTS

DR) KMnO4 + KzSO3 + KOH — KzMnO4 +...
3) O, + Na,S0; —

) I, + Na,SO; + H0 — ...

BocCTaHOBMTENH — COeAMHEHHS METAJLIOB B HH3ei
IIGJIOENTENBHOM CTelleHN OKMCIeHuA. V13 pacupocTpaHeH-
HBIX COefHHeHUH 3/IeMEHTOB K ®TOi rpynme cieiyeT OTHeC-
T coenunenus xenesa(Il) u oxnosa(ll): FeSO4, FeCl,,
SnCly, Na,Sn(OH),. CymecTsyioT ¥ Apyrue CHIbHbIE BOC-
CTAHOBHTEJIH, KOTOPhIC MOXCHO OTHECTH K 3TOM rpymne, Ha-
npumep CuCl, TiClz, CrCl,, HO oHU B 06BIYHOI NaGopaTop-
HOH IpaKTHKe BCTPEYAIOTCA PEAKO U3-3a CIOXKHOCTH 0Gpa-
IeHUusA ¢ HAMH,

604. 3axoHUYnTE COCTABJIECHNE CHACAYIONIUX ypannennn c
OMOIILIO 3JIEKTPOHHBIX CXeM:

a) FeCl, + Cl; — ... ,

6) FeCl, + Cl, + NaOH — ...
B) Fe(OH), + I, + KOH — ...
r) FeSO4 + Cl, — ..

) FeCl; + Bry — ...

e) SnCl, + Cl; —...

%) SnCly, + I; —

3) FeSO, + HNO; —
"u) FeSO4 + KMnO, + HCl —
%) SnCl, + KMnO4 + KOH — ...
1) FeCly + MnO, + HCl —

BoccTraHOBUTEIM — COEMHEHUsS HEMeTaJlIoB, WMelo-,
IIMX OTPMIATENBLHBIE CTelleHH okuciaeHud. K oToit rpymnme
oraocartea HBr, HI, H,S u ux conu. HCl oxkucaseres xo Cl, B
KOHIISHTPUPOBAHHEIX PAaCTBOPAX CHJILHBIMHM OKMCIUTENIAMN.
HBr, HI  H,S 1 #X cOXH YaCTO OKUCAAIOTCH O SJIeMEHTAP-
HBEIX BemecTs Br, I, S. onoBogoponaas KucjgoTa 1 €€ co-
JI¥ OKUCJIAIOTCH XJI0pOM, a B HIeJIOUYHOH cpene — M APYTUMHU
OKMCNTENAME J0 coenunenuit moxa(V). HyS u cyasduast

OKHCHIAIOTCA A0 MOHA SO4 B ILeJIOUHOH cpene UIu UB0BIT-
xom Clp, Bry, — B KuC/I0i.
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605. BaxoRuMTe COCTaBJIEHNE CIeAYIOMUX ypaBsHeRumii:
a)KI+ Br, — ...

6) KBr + HNO; — ...

B) KBr + K2Mn04 + HzSO4 ad
r) K103 + KBr + H,S0, —

B HyS + 1, — .
e) st + HgSO4(ROHII.) - ..
k) NaoS + KMnOy —

3) Kzs -+ K2Mn04 > aee

n) K20r04 + HzS + HzSO4 -
) HpS + KCIO — ...

a) NaClO + HBr —...

OrucauTe/IbHO-BOCCTAHOBUTEIBHAA ABOMCTBEeHHOCTD.
dneMeHTBl THABHBIX HoArpynn IV—VIII rpyno mHapagy ¢
BHICITIEH MOJIOMKHTENBLHON CTeleHbI0 OKMCJIeHNA, PaBHOM
HOMEPY IPYHNIBI, B OTPHUATEILHOM CTEIeHBIO OKHCIIeHHA,
paBHOII pa3HOCTH HOMEDA IPYIIL M YHCIa 8, KMEIOT IIpoMe-
JKYTOUHbIE CTeHNeHHU OKUCJIeHus, DileMeHT B BHICIIeH cTeme-
HU OKHCJIEHUA MOXKET IIPOSABIATE TOJBKO OKUCINTEIbLHEBIe
CBOMCTBA, a B HU3IIel#l — TOJIBKO BOCCTAHOBUTENLHEIE, Die-
MEHTEI B COeUHEHNAX, UMEIOIHe IPOMEKYTOUHLIE CTemne-
HY OKHCJCHHWA, NPOABIAIT OKUCIUTEIbHO-BOCCTAHOBHU-
TeJIbHYIO ABOACTBEHHOCTD, T. €. MOI'YT OBITH M OKHCIIHTEIH-
MY, ¥ BOCCTAHOBHTENAMH B 3aBUCHMOCTHE OT HapTHepa.
‘Taxkum 06pasoM, OKHCINTEILHO-BOCCTAHOBUTENbHAA ABOMH-
CTBEHHOCTb — fABJIEHHE JOBOJILHO pacmpocTpaHerHoe. Of-
HAKO NPAKTHYECKH 9JI6MEHTHL B OPOMEKYTOTHBIX CTEIEHAX
OKHCJIEHUS Yallle BCEro o6IafaloT [OCTATOYHO CHIBHBIMH
CBOMCTBaMH TOJILKO B OLHOM Haupasxenuu. Tax, xjaop u ga-
JKe HOX ABJIAIOTCA IIPAKTHYECKH TOJNBKO OKMCAUTENIMHE, a
OKHCIAIOTCA B eXMHNYHEIX caydaax. CyJIbDUTLI HiIE COeNH-
HeHUA 0j0Ba(Il) npUMeHAIOTCA B KaYecTBe BOCCTAHOBHITE-
Jeit, a UX OKHCIUTENbHBIE CBOMCTBA HCIOJLBYIOTCA JIHIIE
JJIA KAKUX-TO KOHKPETHRIX Leneif.

K coemnmenuaM, OKuCIUTeNbHBIE M BOCCTAHOBUTENbL-
HBIE CBOMCTBA KOTOPHIX IPOABIRIOTCA NIPAKTHUECKY OLXHA-
KOBO HacTO, OTHOCATCSA a30THCTAA KUCJIOTA U ee COJNY I B He-
CKOJIbKO MEHBIIIeI! CTenIeHH NeDPOKCH BOAOPOJA U IepOKCH-
Asl (A7A mMepoOKCHIa BOZOPOAA M €ro NPOM3BOAHLIX Gosee
XapaKTepHO NIpUMeHeHHe B KaJeCTBe OKHCIINTENe ).
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AzoTncTad KHCJIOTA W HUTPHUTH NPEeHMYIECTBEHHO B
KHCJOil cpefe, JAeficTBys B KauecTBe BOCCTAHOBHTeNeH,
OKHCIAIOTCH B A30THYIO KUCIOTY UIHX ee con. JelicTBys B
KadecTBe OKHCJIHTeNeil, OHu BoccTanasauBatoTea 1o NO.

606. 3axoHuUHTEe COCTABJIEHMe NPUBENEHHELIX HHMKE

ypaBreHMii u yraxxute posab uora NO, u Hy0,:
a) KN02 + FeSO4 + HzSO4 - 7
6) KaMnOy4 + KNO, + H2804 —
B) Nal + NaN02 + H2804
r) HI + HNO, — ...
1) NaNO, + Cl, + NaOH — ...
9) HN02 + H2S > ...
QK) NaN02 + Br2 g
3) NaNO; + NaClO + H,80,—
n) KNO, + MnO, + HNO; —
k) NaNO, + Cu + H,SO4 —
a) NaNO; + NayS03 + H,S04 —~
M) NaNOQ; + SnCl, + HCL — ...
K) NaN02 + Nazs + HzSO4 i
O) FGSO4 + HgOz + H2S04 = e
]I) KgCI’207 + H202 + HzSO4 -
p) SnCl, + Hy05 + NaOH — ...

Peaxuun AMCAPOIOPLMOHMPOBAHNA I penpomnopiu-
oHupoBaHuA. Peaxmun fUCIPONIOPINOEUPOBAHUA (MHAYE —
peaKnuu CaMOOKNCIIEHNA — CAMOBOCCTAHOBJEHUA) IPOHC-
XOAAT C COeIUHEHUAMH, COACPIKAINME 3JIEMeHETEL B IpoMe-
MYTOUHHEIX CTEIeHAX OKMCJIEHUA, eCIM ITU COSAUHEHUH
TONafaloT B YCIOBHA, I/ie OHU OKABEIBAIOTCH HeycTOHYNBLI-
mu. IIpa 9ToM OHO U TO XKe CoeAWHEHNEe ce6a ¥ OKUCIAeT, U
BOCCTAHABINBAET, T, €. CTEICHD OKMCICHMS OJ[HOTO DIIeMeH-
Ta M NOBEIMAETCH, U uonnmae'rca.

607. 3aK0HUHTE COCTABICHIE CIEAYIOMIHIX oxncnmers-
HO-BOCCTAHOBUTEIbHEIX YPaBHEHHIL!

" a) N02 + H,0— HNO3 +HNO,

6) NO, + H,0 — HNO3; + NO

B) La(OH), + NOy — Ca(NOy); +...

r) HC103 — HClQ, + Cl0; + H 0
) K, 803 — KoS + K,S04
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e) HNO, — HNO; + NO + H,0

x) KC10; — KC10, + KCl

3) S + KOH — K,S0; + K;S +...

1) C10; + Ba(OH), — Ba(Cl0,), + Ba(Cl0y); +...
k) C1, + KOH — KCl + KCIO; + ...

Peaxuusavu penponopunounponamm* Ha3bLIBAIOT TAKHe
peaKIMH, Ip¥ KOTOPLIX M3 ABYX PA3JMUHLEIX CTeneHeHR
OKMCJIEHUA OLHOI'0 M TOTO K€ DJIeMeHTa NOJIy4aeTcs o,uHa
CTeIeHb OKUCJICHNS.

608. BaxoHUNTe COCTABICHHE CIEAYIOIINX YpaBHEHUH
OKMCIUTENALHO-BOCCTAHOBUTELHEIX DeaKIluil:

a) H2S03 + HZS —S+...

6) Na,SO; + Na,S + HCl — S +...

8) HBrO3 + HBr — Br; +...

r) NH,NO; 5 N,0 +...
}I) NH4N03 + NaN02 had Nz +...

9.3. 9OKBHUBAJIEHTHI 1 HOPMAJIBHAS
KOHIEHTPAITSI PACTBOPOB OKHCJHUTEJIEN
1 BOCCTAHOBUTEJEN

B oxucinTesbHO-BOCCTAHOBHTEJBHBEIX peaKHUAX IIPO-
HCXOIUT OOMEH SIEKTPOHAME MEXKAY OKUCIUTENIAMH H BOC-
cranoButenamu. IlosTomy sKBHBaZeHTOM ABJIAETCA Ta
YRCTH MOJIEKYJIAPHON MECCH OKHCANTE/IA UIH BOCCTAHOBH-
Tesxsd, KOTOpasd TepsAeT Miau HpuobpeTaeT OAWUH 3JIE€KTDOH.
OpuH 1 TOT XKe OKHCINTEND HIIA BOCCTAHOBHUTEIL MOJKET Xa-
PAKTepI30BATECA HECKOJNLKUMH 3HAYEHHUSIMH SKBUBAJICH-
TOB, €CJH, B 3aBUCHMOCTH OT YCJOBHIl MJHM mapTHepa, OH
MOXKeT IPDUHUMATH UJN OTAABATH PA3MNYHOE YHUCJIO 3JIEKT-
poHOB. Tak, nepMaHraHaT KaJnfd B KUCJIOM cpeJie MNPUHEUMA-
€T UATH SJIEKTPOHOB Ha MOJEKYJIsipHylo Maccy KMnOy, a B
HeliTpanbHQH MM crabomenounoit — Tpu daeKTpoHa. Bpo-
MAaT KalHd B, KHCJIOH cpeXe HIPH BOCCTAHOBJIEHMHM CYIbdu-
TOM HATDMHA IIPUHHMAET INEeCTh 3JEKTPOHOB, a GpoMuIOM
HATpHA — nHTL 3JIeKTPOHOB.

* B .riocnessee speMs qame ucno:rsaye'rca CHHOHMM ¢KOHTPIPOHOP-
nnonuponanﬂe» .
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TIpumep 1. Beruucnure sxsusanerT FeCly kak BoccranoBuTend.
" Pemenue. Tax Kak, OKHCIAACH, HOH Fel' nepexoauT B Fed*
CJIeAOBATENbHO, TepseT OAUH 3JIEKTPOH, TO SKBuUBajeHT FeCly pasen
ero MoJIeKyJasApHOI Macce, T. e. 126,8 a.e.m. -

IIpumep 2. Brruucnure skBuBanenT KyCryOg Kax oxucanTeINA.

Pemenne. Tax Kak, BocCTAHABINBAACH (Cr20§_ +14H*+ 6 ¢ =

= 2Cr¥* + TH,0), mon Crzog' OpHCOeUHEAET IMECTH SNEKTPOHOB, TO
axBuBanenT K,Cr 0, paBeH ero MmosieryiaspHoit macce (294,2), nesen-
Hoit Ha 6, T. e. 49,0 a.e.M.

OKMCINTEIN ¥ BOCCTAHOBUTENIN XaPAKTEPU3YIOTCS TAK-
'Ke MOJIApHOI Maccoll axBuBaneHTa. MonapHasa macca axK-
BHBaJIEHTa BRIPAsKaeTcsa B rpaMMaX M YHCJIEHHO paBHA Be-
JN4HHEe 9KBUBAJCHTA., k

IIpumep 3. Kakyio 0110 MOJA 3KBUBAJIEHTOB COCTABNAIOT 0,971 r
K,CrO,4 kak oxkucanrena? : ) T
" Pemenue, JleiicTBya B KauecTBe oxucaarend, K,CrO  npucoenana:
194,2
3 B

M
—,T.e

eT Tpu aneKTpoxa. DxeuBaseHT K,CrO, paBen 3

‘a.e.M.,

0,971-3

a 0,971 r cocraBnser 194.2

= 0,015 MoabL 9KBUBAJNEHTOB.

IIpumep 4. Cronbro rpammoB FeSO4 MOXKHO OKHMCIIUTE B IPUCYT-
creur HySO4 ¢ nomomsio 100 mu 0,25 H pacrsopa K,CrO,?

Pemenne. B 100 m1 0,25 n pacrsopa K4,CrO, conepxures 0,25 x
x 0,1 = 0,025 mons axBpBaneHToB oKHcAnTeRA; 0,025 Monp 3KBHBA-
JIEHTOB OKUCHHTENA MOryT oKEcAnTEs 0,025 Mons 3KBUBaJIEHTOB BOC-
craposuTens. Tak Kak Macca MOJIT 3KBHBAJIEHTOB BOCCTAHOBHTENA
FeSOy4 paBHa Macce Moxa FeSO0y, T. e. 151,9 r, To ucKoMasa Macca co-
crasmr 151,9-0,025=3,8p FeS0,. )

3an§qu 7

€

609. BrlyncauTe 3KBUBAJEHTEL cneﬁymmnx OKuciiTe-
neii: a) KC103; 6) K,Cr,04; 8) NaClO; r) CaCl(OCl).

" 610. BrIUHCIUTE SKBUBAJIECHTHI CIIeAVIOIIUX BOCCTAHO-
surenei: a) K,S0;; 6) FeCOj3; 8) SnCly; r) HaPO3. '
- 611. KMnO, BoccTaEaBIHMBaeTCSA B KHCIOI cpefie B cO-

eAMHEHHdA, cofeprKaniae HOH Mn?t, B He#iTpaJbHOU H cia-
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Gomenounoit cpene — B MnQ,, a B menousoi — B coeﬁmne-
HHe C HOHOM Mn04 . BrrumciuTe SKBHBANEHT ‘KMnO; 8
KAXKIOM OTAeTHHOM Caydae. Raxyro JOJII0 MOJIA DKBABAJICH-
TOB COCTaBAT B KAXKJ0M cayyae 6,32 r KMnO,?

612. Cxonrko Moaeil S5XBMBAJNEHTOB COCTABAAIOT Cle-
AVIOmMe KOJM4YECTBA OKHCAnTexeii: a) 50 r 17% -Horo pac-
TBopa Hy0,; 6) 10r BaOz, B) 30r 30%-HOro pacreopa
HCIO;? |

613. Kaxas uacTh MOJIA 8BKBHBAIEHTOB COEPIKHTCA: a) B
100 mx 5% -moro pactsopa K,CrO, (p = 1,04); 6) B 100 mx
5,7% -Boro pacrsopa K,CrO, (p = 1,04)?

614. Kaxas 4acTh MOJIA 3KBUBAJEHTOB COXEPKATCH B
CAeNVIOMMX KOJHUYecTBaX BoccTaHosuTeneii: a) B 250 mx
pactBopa FeSO,, cozepxamero 4% FeSO,:-TH,0 (p =
=1,02); 6) B 200 mn 24% -moro pacrsopa HI (p = 1,2;
HI oxkucngercd B aJleMeHTapHEINA nox)?

.615. Kakosa HopManbHasa KoumenTpanua- M pacrBopa
KNO,: a) xax BOCCTAHOBHUTENA, €CJIU KNOz OKHcCJfAeTCA B
- KNOjg; 6) kax oxkucaurend, ecy KNO, BocCTaHaBIHBACTCH
o NO? '

616. KaxoBa HOpMaJbHAA KOHIeHTPANUA PacTBOPA Cep-
HECTO KMCIOTH KaX BocCcTaHoBUTENS (P =1 052)? PacTBOp
cozepixur 10%: SOz.

617. BruucauTe HOpMAaILHYIO Konnearpaunm 10%-H0-
ro pacteopa KIO; kax oxucaurens (p = 1,09). KIO; socera-
HaBJIKXBaeTCHA Zo CBOOOAHOrO HOAA.

618. Kaxum xonudecTBoM rpammoB KMnO,, neiicTayio-
11eTO B KAYeCTBe OKHCJINTENA B xucnoﬁ cpefie, MOKHO 3aMe- .
HrTh 1 r KC103?

. 619. K mogkucieEHOMY pac'rnopy KI no6apman 80 M-
0, 15 H pacTBOpa KMnO., Buqnc.nme Maccy Bm,qennnmerocs
noza.

620. Cxoxpxo Muinnaurpos 0,01 B pacrsopa KMnO4
MOXHO BOCCTAHOBMTH B IPUCYTCTBMH . HzSO4 c nomommo
100 mn H,S (0°C 1 101,3 ka)?

' 621. Kaxoii o6meM 0,2.B pacTBOpa MOXa MO3GHO BOCCTA-
HOBUTH IpuGaBuenueM ! /g Mos H,S?
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622. Cromexo mummunurpes 0,08 B pacTBopa mOAAR
MOXEHO BOCCTAHOBHTHL TpHGasseHueM 40 M pacTBOpa cep-
HHCTOHR KHcJoTHL, conepxaiero 4% SO, (p = 1,02)?

- 623. Cronnko MuumanTpos 0,25 B pacreopa K;Cr;0y

cnepyeT MpHEGABATL K HOAKMCICHHOMY CepHOii Kueaoroi

pacreopy KI nna sstpenerns 0,01 mons aTroMoB noga? -
- 624. Cxrouasko rpaMmos KNOy MOXKHO OKHCIHTS B OpH-

. cyrersru HySO4 30 Mn 0,09 B pacrsopa KMnOQ?

625. KaxuM o6beMoM HopManhHOro pacrsopa K,CrO;
MOXHO 3aMeHHTH B peaknuu okucaennd 1 x 5% -uoro pac-
'rBopa Tol 2Ke conu (p = 1,04)?

94. ORHCJIKTEJILHO BOCCTAHOBHTEJILHBIE
TOTEHIIMAJIBI 1 PABHOBECHSA

KonuuecTBeHHO XapaKTepHCTUKON OKHUCIMTEILHON H
BOCCTAHOBUTEJIbHONH CHJIBI BeIIECTB SABIRIOTCE OKUCAU-
mMENLRO-60CCIMAROGUIMENbHHE NOMERUUANY. Hx crau-
JAapTHHle BeAHYHHB, H3MepeHHEle npu 25 °C 8 .pac'rnopax ¢
AKTHBHOCTAMHE BCeX KOMIOHEHTOB IOJIypeaxiuii, paBHEI-
M# 1, nIpuBOAATCA B CIPABOYHOM aureparype’. IlpuMepamMu
OKHCJIATEILHO-BOCCTAHOBUTEIBHBIX MOTEHIUAJIOE B xnchn
(pH = 0) r meyouroi (pH = 14) cpenax ABIAOTCA:

Zn2* + 26 = Zn ' E°**=-0,76 B,.
[Zn(OH),J*" + 2 &~ = Zn +4(0H") E°=-1,22B,
SOX +4H'+2¢ @ H,S0; + H,0  E°=0,17B,
S0 +H,0+2¢ =802 +2(0H) E°=-0,93B.

Onucanue OKHCIUTENBEO-BOCCTAHOBUTENBHEIX peakmuii
€ TIOMOIIbIO OKHCIUTEALHO-BOCCTAHOBHETEABHEIX TIOTEHIIHA-

JIOB — 3TO TePMOZHHAMHAYECKOE OMACAHME:

A G°= —nFAE° [ /Mons,

rne n -— YHUCJO 3JEeKTPOHOB, KOTOPBEIM obMeHHBalOTCA OKHC-
JII!TBJIB n BOCCTBHOBHTEJIB B ypannem«m peaxknnn, F - mo-

* B coorsercTeuu ¢ EBponefickumM coraamenueM o 3HAKAX OOTERIUA-
JIOB PACCMATPHBAIOTCA TOJABKO NOJYPEAKIMM BOCCTAHOBICHHA, HOITOMY
Kasad NoTypeaknus XapAKTePH3YeTCA OAHOMN BeAMINHON CTAHAAPTHOTO
ROTeHIHANA, -
"% CTaHAAPTHLIA OKKCAKTEILHO- socc-ranonmemnuﬁ notreﬂﬂ.lsu oGo-
BHAYRETCH TAKxKe OyEBOiH P°.
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croginas - Papanesa, pasmas- 96 500 Kx/moms; AE°
= (E°oxucn — E°pocer) — PASHOCTH no-rennnanon OKHCAUTE S
H BOCCTaHOBHTENA, B. '

ITosToMy B mepBOoM npnﬁmmcennn MOXXHO CUHTATH, UTO
€CJIM TIOTEHIHAJI OKHCAUTEN S GoAbIne HOTeHHAIA BOCCTAHO-
BHTeJIA, TO DEAKIIUSA HAET ZOCTATOUHO IIOJHO, & €CJIA MeHbIIte,
TO UpaKTHIeCKH He HAeT (1a peaknuii c n =1 ecam A E° =

=0,2B, 10K, = 10%, a ecu A E° = -0,2 B, 10 K, = 107%).
Ipumep 1. Mo#gno nu ¢ nomomsio Fe(NOj3); okncants HCI no C}Z?

Pemenne. CocTapuM CXxeMy PeAKIAN:

Fe?* +ClI-— Fe“ +Cl,
- OKHMCJAH- BOCCTA- -
'renb OBHTENb

B 'raSJmue oxmc.nm‘enbao—nocc'rauonn'renb'ﬂux IOTEeHOAJNOB Ha-

aya- = 136 B; Ep sy sy = 0,77B.

: l'[o'reﬂn.uan oxucaurensa 0,77 B menpme noTeAnuana BOCCTAHO-

sarens 1,36 B (A E° = 0,77 - 1,36 = ~0,59 B; sroit senmyunue A E° co-

' OTBETCTBYIOT A G° ="+5T g]l:x/Mons). Cnep;ona're.nbﬂo, ¢ HOMOINbIO
Fe?* okucants CI™ HeJb3A.

xomm E,

Hpumep 2. Moacno 1im ¢ nomomypio FeClg oxmenuts H,S ao ane-
MeHTapHo ¢eépr1?
Pemettrte. CocTaBIM CXeMY peaKIun:
Fe®* + HS — Fe?* + S+ H*

OKHCAH- BoOccTa-
Teﬂb HOBHUTEJb

Haxomm OKHCJIKTGJIBHO -BOCCTAHOBHUTEJIbLHLIE HOT&HIJ.K&JIH

EFO""/FS“" = 0 77 B ES/HZS = 0 14 B.

- JTIoTeHU AN 'OKUCANTENA Gonblle. IOTeHNHANA BOCCTAHOBHTENA;
crenoBaTebHO, HyS okuenserca xaopuaonm xenesa(Iil),

Hns pemieBnsa 3axad 6‘26——-—637 Heo0X0AMMO comoocTa-

BHTH BeJINUYHXHEI OKHCJIHTeJILHO-BOCCTaHOBHTeHLHHX OoTeH--

LiNAajIoB COOTBETCTBYIOMINX IOy PeaKItuii,
3a}xatm :

" 626." a) Momxno au xnopunom oJgosa(ll) Bocc'raHOBn'rL
xnopix xemesa(II1)? 6) MoxxHO JH HepMAHTAHATOM KaJiuUsd

oKitcauTh HUTpaT KobansTa(Il) B KuCa0it opesie? B) B Raxo#t’

cpee coeguHeHnA xKenesa(ll) MokHO OKHMCIUTE HOROM?
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627. MoxgO JH OCYUIECTBHTH CJeAYIOINHe peakmun
oxkmncaesna dhochopucroit KECAOTHI: ' :

a) H3P03 + Iz + H20 bl T

6) H3PO3 + AgNO3; + H,O=Ag +...

B) H3PO3 + Cd(NO;;)z + H20 Cd +... .

I‘) H3PO3 + Hg(NO3)2 + H20 Hg‘ +...?7

628. Kaxaa KBCNIOTa BHIIOOJHAET B PeaKkmaH HZSeO;,

+ H;S03 GyHKIMIO OKACIATENA, & KAaKaA — BOCCTAHOBUTENA?

629. Mo:kHO U BOCCTAHOBHTH cyabdar sxenesa(lll) B
cyasdar sxenesa(ll): a) pacrsopom stO;;, 6) sxenesHLIMU
ommJKaMmu? . :

630. C xaxnuM ra.norenmx-nonom Co o6pasyeT OTHO-
CHTEJIBHO ycToiuuBoe coepunerue? Kax o6bacHuTS Heyc-
roitumsocTs CoCl3, nperepnesaomniero paanomenne o pe-
axnuu s '

2c'0013 - 200012 +Cl,

631. Moskno JIA IPHTOTOBUTH pac'rBop, conepmamnn_

. o,unonpemenno kuciaoTH HySeO3 u HI?

.632. YcToHUMBEI JHM DPACTBODH CeJIeHUAA H chxL(bnna'
HATPHA NpPH OPOAYBAHHM Uepe3 HHUX Bo3ayxa? Hanuimre
ypaBHeHHs peaKIHUil H YKa)KHUTe, KAKOil U3 HUX MeHee ycC-
TOHYUB, )

633. Uro aBasAerca 6ojlee CHIABHBIM OKHCJIMTEEM —
HClO uiau NaClO?

634. B xaxoii M3 ABYX CHCTeM — CuSO4 + NaBr HIH
CuSO4 + Nal — usMenuTCA CTENeHD OKHCJIeHUS MefH ¢ 06-
PA30BaHHEM MaJIOPACTBOPHMOTO rajoreEraa Mexu(I)?

635. MoxkHo JH: Kncnopo.qom OKHCJINTH: a) CoSO4,

. 6) Co(OH),?

636. VcToiiuMB S IepMAHTaHAT KajlHA. B pac'rBope
cyasthara maprauna(ll)?

637. YTo mpoucxoauT upu Baaumoneucmun pac'rBopo.B
cynbdara xkenesa(ll) u cyabdara nepua(IV)?

BenWuuEL CTAHAADTHHIX OKMCJINTENbHO-BOCCTAHOBH-
TeNBHEIX NOTEHIUANOB MOXKHO MCIOJIB30BATE JJIS Pacuera
KOHCTaHT DPaBHOBECHS oxncnn'rem,no-Bocc'ranonu'renbnux
| peaxuuit. Ms COOTHOIIICHHSA '

AG°==-—nFAE°==-—RTan
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CAERYeT _ |
' _ nFAE® _ 96500
K- RT  8,31.208

= en o AFO = BAE® |
38,9 n-AE° = 8,0257°

BAED BAE®
K = ¢0.0257 = 100.0592

nAE°

Bmpamenne IJA KOHCTAHTH PABHOBECHSA BAIIHCHIBAIOT,

HCIORB3YHA CyMMapHOe HOHEO-3/IeKTPOHHOe yDaBHeHwme, B
zcoropom B pafe caydaeB HeoGXOAEMO Bee édopMEr npoxyk-
TOB AuCCONUANUY NPHBECTH B COOTBETCTBHUE C HX cmﬁc-rna-
MM H cpejoli pacTBODA.

-Ilpumep 3. Hanmmmnre BEIpa)KeHHe KOHCTAHTHI DABHOBECHS H
pacesnTaiiTe ee 3HAYEHTe AJIA peaKAUHE OKUCTIOHMS HUTPHTA HATPUA
nepManraHaToOM KalMa B CePHOKHCIION cpezne,

Pewerne. Hanumem ypapHeHne peakmu:

KMDO.Q + NaNOa + sto.‘ - MnSO4 + NEN03 + KzSO4 + Hao

MnQ; +8 H' + 5 ¢™ = Mn®" + 4H30 2 - (9.
.NO; +H,0~2¢ S NO; +ZH* 5

5NO; +2MnOj + 6 H' = 2Mn* + 5NO; +3H,0 _

Jna Toro 4rofsl nocnenHee ypaBHEHNME MOXHO GBUIO HCHONB30-
BATh 1% COCTaBJIEBHA BRIPAYKeHHUA KOHCTAHTHI PABHOBECHA, neono-
. BEMO HoH NO, manmcaTh B TAKOM BHAE, B KAKOM OH naxo;mmsr B KHC-
JoM pac'rnope T. e. HNOz.

'5HN03+ 2MnO, + H' s 2Mn® + 5NO; + 3H,0
[Mn?+]2[NO;1°
{MnO,] [HNOzF[H ]

Ilo.nypeammn 1 COOTBGTCTBY!OIEBG M oxzcmrennso—noccmnc,w
nm*e::bnue HOTGBILKNIH HaxoAuM B HBKJIOJKGHHK

K=

N
+ = ® : Y A
CNOg+ 3H + 2 ¢7 S HNO; + H0; Enoanm =0,94 B; .

MnOg +8H'+5¢” Mn’* +4Hz0; E: =1,51 B;

MnO,”/Mn?-

agen (1 51- 094) 10
K= 100.05% & 10 = 0066 .= 4-19%,
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KomeramTst pABHOBECHA GKACARTENLHO-BOCCTAHOBHTENE-
HEIX PeaKIui 1aioT BO3MOHHOCTE paccqn:ra'rb PaBHOBecHEIe
KOHIEHTpamuu, -

Jna OKHCHHTENEHO-BOCCTAHOBATEIHBIX peammﬂ Kpo-
Me ONHMCAHHBIX PaHee ypaBHeHHI MaTePHAJILHEIX GalaHCOB
(cMm. c. 208——210) Heo6X0AMMO COCTABIATE ypaBHenna 6a-
JIafica 1O BJIEKTPOHAM.

W3 cxem=1 (9.1) BugsO, qro noam Mn IOJIYyHAaloTCA 38
CueT NPUCOEAUHEHUA DNEKTPOHOB K noﬁy'MnOZ » IpHYUEM
06pa303\a1me' Kaxzgoro moma Mn?* aBmsercss ciescTBHeM
npncoe,a;ﬁaenna OATH 3JeKTpoHOB K wory MnOy . Crezosa-

TeJBLHO, €CJIM B pacTBOpe obpasosasock [Mn?*] moms/x, TO
5TO IPOHM3OIIJIO BCAEACTBHE NIPHCOEIMHEHUNA 3MEKTPOHOB K

noEam MnO; — KonnuecTBO NPHCOEAMHERHEIX SIEKTPOHOB
cocTapsseT 5[Mn2*] moxs/n. O6pasosanue nouna NOj obyc-
JIOBJIEHO TeM, uTO Moiekyia HNO, oTgeer nsa anerTpoOHA.

IIoa'rom'y KOJIHYECTBO OTAAHHLIX 3IeKTPOHOB paBHO 2[N Oj )

‘Monb/m. OueBUAHO, YUCHAA OTAAHHBIX B upncoep;nnennmx

3JIEKTPOHOB PaBHEI APYT APYTY:
5[Mn®**] = 2[NO; ]

PacyeT paBHOBECHEIX KOHIEHTpAIUN CHAeAyeT NIPOBO-
KBTh, ecau pasaocThb A E° = E°uen — E°pocer MeEBIIE 0,2 B,
A TaK)Ke ec]Id OfMH OKMUCINTeNDb, HanpuMep MnO,, oxucisa-
et ABa BoccranopuTens, Hanpamep KI u KBr, npauem gaa
OZHOrO M3 BOCCTAHOBHTeJeli pasHOCTh HOTEHIHANOB Maja
(oopanxa 0,2 B). Jlna Takux pacdeToB CrenyeT NIPUMEHSITD
OporpaMMHApPYeMYI0 BHIUUCIUTENbHYIO TeXHEKY. Ecan B Ha-
JRYHU HMeeTCs TOJBKO NpocTeag CYeTHAR TEXHUKA, TO C
HeI0 Pan¥OHAILHED PEINATH 3a1aUd, Y KOTOPEX A E°| >0,2B.
Torza, BEIPa3uB Bce HeM3BeCTHbLIE Yepes MANYIO BelHdany,
MOXHO GyZeT HOAYUHUTEH .qocmoqno npoc'rme pacueTHEIE
ypaane:ms.

IIpumep 4. Paccumraiine paBHOBECHBIe KOHICHTPAIME B OKHCN-
TeJbHO-BOCCTAHOBUTONbHON CHCTEMe, MMelomeli mexofHkle KOHIeHT-
panuu cg,, = 0,1 moun/a, Creso, = 0,04 monn/a.
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Pemeuue. Brisenem Monekynapno-nonnoe ypaBHen#ze peakiuu:
; 2FeSO4 + Bry = 2 FeSO Br -

Fez*’ ~e s Fe?t | 2

Bry~2e s 2Br | 1

Fe®" + Bry s 2Fe®" + 2Br~
1 09-0.7T7)-2

_ |Fe™2(Br-]? 0,059 ;6,5-10‘°. 9.2)
|Fe? ’[Br] | o

Cynsa 1o SHAUeHHIO KOHCTAHTHI PABHOBECHA Y O COOTHOLIEHUIO
HMCXOZHBIX KOHUEHTpAaUUil, MOXHO BHAeTHb, YTO B M30HITKE BBEAEH

Gpom: cnemosaTenbHO, camoli Manoli KomnenTpanueir 6yzer [Fe“].
O6osnaunm [Fe®']=
W3 Gananca no uueny a'romon JKesesa BMeeM

Creso, = [Fe“] +[Fe®*}; orxyaa [Fe**] = cF;,so‘ - x.
W3 6ananca o qm:ny 3JIeKTPOHOB HAXOOUM
{Fe3*1=[Br-1= Creso, ~ %-
N3 6anarca no yucay aroMor Gpoma HaxoauM .

cFesQ‘ -X
2 .

flo;icmnnaeiu aéﬁnenuae_nupameaua B ypasx-ienue (9.2):

2cpr, = [Br"]+ 2[Bry]; [Bra) = eg, -

¢ ~x)¢ cr '
(Creso, ~ ¥) - Feso, ’ 9.28)

"Cresp, T % 2 Creg0,7
x2 CBrz 2 X CB,Z— 2 .

q’rxyné

Crso,  _ [_(@ 10
" Cpeo,y. N6.5-10%°(0,1-0,02)
K[cma— 3 ]

_' 2,56-100 _ _'y 0. 108
m 2,2 10 MOJIB/JI,

[Fe®*1= 0,04 - 2,2+ 10™ = 0,04 moms/x,

0,04 -2,2-10-8
"2

-

[Brg]=0,1- = 0,08 MonB/1.

248

XuMuuecKUe BellecTBa BBOJAT B OKHCIMUTEIBHO-BOCCTA-
HOBHATeJbHBIE PeakIuu B Tol dopMe, B KOTODOH OHH CyIIecT-
BYIOT B o6pamenun. 1A cocraBieHnA ypaBHeHHH peakuil
aT0 He cosxaer nomex. OaHaxo AJNA aHANH38 OKUCIUTENTD-
HO-BOCCTAHOBMTENbLHBIX DPaBHoBecuil ()OpMEI CymiecTBOBa-
HHId BeIIeCTB JOMKHEI COOTBETCTBOBATL COCTABY PacTBOpa.

TIpumep 5. PaccunTaiite pasHoBecHble KOHIEHTPAIIMHA B OKHCIH-
TeNbHO-BOCCTAHOBUTENbHOI cucTeMe, NMeIOIeft UCXOAHLIe KORUEHT-

panuu cguq, = 0,05 monn/x, CNagaso, = 0,02 mMonmp/N, Cyoon =
=1 Mons/n.

SnCl, + NagAsO, + NaOH = NaAsO; + Na Sn(OH)s" + NaCl -

Sn%* + 6(0H") — 2 ¢” = Sn(OH)Z~
AsO} + 2H,0 + 2 ¢ = AsO; + 4(0H")

8n?* + AsO}” + 2(0H") + 2H;0 = Sn(OH);” +As0;  (9.3)

B asroM ypaBHenEE Sn?' He COOTBeTCTByeT mIeNOUHON pearuus

" cpeast. Ero cneayer nepesect: 8 Sn(OH); **:

Sn%** + 3(0H") = Sn(OH); 9.4)

B nepoit yactu ypaBHenns (9.3) He xBaraer ogHoro monma OH™,
clefoBaTeIbHO, Hafio KOGABATH 110 OAHOMY HOHY M B JIeBY10, U B Ipa-
BYIO YaCTH YPaBHEHHA '

Sn(OH); + AsOj™ + 2H,0 = Sn(OH); + AsO; +OH~ (9.5)

B ypasrennn (9.4) susno, 4T0 oand Moab Sn?* pearupyer ¢ Tpems Mo-

aamu OH™; cremosarensHo, Ha 0,05 moab/n SnCly napacxonye'rca
0,15 mons/n NaOH. R
TlosToMy ciefyeT CHHTATE, UTO RCXOAHBIMA KOHNeATpauuAME 6yayr

CNsOH = 1-0,15 = 0,85 moxn/1; cgaSn(OH)s = 0,05 Monb/7.

* B meJ04HBIX PacTBOPAX amMdoTepHbIe PHAPOKCHAL 06pasyIoT rug-
. POKCOKOMILIEKCEL, :
** Vlgorga B cnpan’oqxixoifivmz'reparypé Sn(OH); ﬁpﬁnop;m B BuAS

HS8nO; .
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- Haummen ‘supwe.mm mnc«;mm "PABHOBECEN, COOTESTCTRYIO-
Imee ypasgeun0 (9.5), m paccuuTaen e
K= [Sh(OH)e_I {AsO;]-[OH'] _ 10"°'7§L§3”2'f' _ 2’9:‘ ‘167
[Sn(OH);1- [AsO} ] .

Yo yenopuamM 3azaym suAHO, YTO B 436sITKe BBefels NaSn(OH),, a
7ax xag K >> 1, 10 caMoit Mas0#l BenuunHol 6yaer [AsO]" ). Obosna-

THM ee X, -
N3 6ananca Do YECIY aTOMOB MEINIBRKA HMeSM:

Cas = CNagAso, = [AsO] 1+ [AsO;]
' [AsO;1= cuam0, - *

" W3 6asaHca 0O ¥HCIY OTAAHHEIX ¥ DPECOSIHHEHHEIX 3JIeKTPOHOB
¢nenyert:

2{Sn(OH);™ 1= 2[As0; ]
[Sn(OH); 1= [As0; 1= exuyaro, = %
e Ganasca 1O YACTY ATOMOB OJIOBA gonhaem:
Con ™ Cencl, =CNasatom, = [Sn(OH); 1+ [Sn(OH); ],
ot=yAa '
. {Sn(OH); ] = cxusniom; ~ [Sn(OH)Y 1= Cxasarom, = Cne Jhso, + %
[OH™] MOKHO BHIpA3ATE HCXOAA U3 TOI'O, YTO HA KAKALLA MOJE 06-

PasyIomuxca HOHOB AsO; pobasaserca 1 mons momos OH™ (cm. (9.5))
[OH"] = cnaon + [A8O02 ] = Cneort + Cagas0, —

- 2, -
_{onaa0, %)% {exaon t Cnayau0, ~ ¥}

x- ("Nas-n(oma = CNagas0, +x)

€®Nagas0, * (CNaoH ¥ CNa,as0,)

% - {Casn(om), = Chagaso, * %)

- anaAsO4'(anOH+cNasAsO4) . _0,022.(0,85+0,02)
K - (Cnasaom, ~Cnagas0,)  2/9:107:(0,05-0,02)

=4-10""° mons/n = [AsO] ]

[8n(OH)2 ] =[AsO; )= 0,02 — 4107 = 0,02 Mons/x
[Sn(OH); 1= 0,05 ~0,02 + 4+ 10719 = 0,03 monb/a
[OH]= 0,85 + 0,02 - 4 - 107'% = 0,87 Moab/ 1.

-Ana sagaqu npuMepa § onHCaHEHe pemIeHHA CYMIECTBEHHO CIOXK-
Hee IPAKTHYECKOro pentenns Taxok sajayn, Tax Xax npa Takok Goxp-
moft KoHCTaHTe panEoBecas (2,9 « 107) nce pacuerst KornesTpanmil,
KpoMe KOHIOEHTPaIER 2pCeHAT-UOHOB, MOXKXHO IpoBecTH mo ofIneMy

_CTeXHOMETPHEYECKOMY. ypaBHeHu0. Brifop aToro mpumepa HOZBOIMI

P&CCMOTPETH: METOAURY PeMIEENa TAKUX 3a/1a1 ¥ Habe)kaTh HpUBIede-
HUA BHIYACIATEIbHON TEXHEKU ANA pacyeTa KOHIEHTpan®if.

B xumuvecKoff mpaxTHKe HAXOAAT NpHMeHeHUEe DeaKIHH, AR
KOTOPHIX OKHCJIMTENbHO-BOCCTAROBUTE/NLHEIN HOTERNHANT OKHCIUTENA
MeHbIIe IOTERI{EANIA BOCCTAHOBRTEIA, HAIPUMEP OKHCTerue conel Map-
ranna(Il)} a0 nmepmanmranata okcuaom cBuHnoa(IV). B Tarmx cryuanax,
YTO6E! CILIAHAPOBATH SKCIIEPHMEHT, HEeOSXOAHMO npoanmnénpona'rb

' 3ABRCUMOCTD CTeNEHH MpeBpAlIeHAA OT HCXOIHOIO COCTABA PACTBODA.

Pacuer KORNEATPanHii B CHCTeMAX, XAPAKTEPHIYIOMHXCA MAEI-
MH PasHOCTAME HIOTeHIHANOB OKHCIATENR M BOCCTAHROBHTENS, CBoO- -
ARTCA X PeHIeHHIO YypaBHeHmik BLICOKO# cTenmeHW, B KOTOPHIX HEAb3A
npeneGperaTh BHIBECTERIMEA B KAYeCTBe CNAraeMLIX B BEITATAEMBIX.
Taxue safatid CleAyerT pPelmaTh ¢ NPEMeHeHHeM IpOrpaMMHpYyeMolk
BLIMHACANTERLHON TeXHHKH.

Ipumep 6. PaccunraiitTe paBEOBeCHLIE ROHOIEHTPAAMU B CHCTEME,
cofiepakamelt KPUCTANIRYECKHI HOA B OPTOMHINEAKOBACTYIO KHCIIO-
Ty, HAYaTbHAR konnea'rpanm: KoTopo# ¢ = 0,1 Moxb/a. :

Pemenne. HanumeM ypaBHeHUEe PeakOHH, BhIpakeHUue KOHCTAH~
Thl DPABHOBECHS H paCCIHTaeM ee BeJHIHHY: L

HyAsO; + 31; + Hz0 = HzAs04 + 213 * + 2H*

_ [H;AOGIYHYE | (Qu2-0561:2 - -2
[HyA80,] 0O s

K

' Bulpasnwm sce KoRNenTpanuu ueped [HzAsQ] = x:
(15 1= 2[H3As0,] = 2x; [H3AsOzl=c—-x; [H*]=2x;

44107 HZEVEIR 4 4. 1072 (o - x) = 245,

x HaxoguM fo nporpaMme Mathcad.

* Worw I” ¢ Monexynamu I; o6pasyor I3 .
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Peaynbrars! pacyera: [HgAsO;]= 9,69+ 10—3 Moxs/n; [HaAsOg] =
= 3,1+ 1072 moas/x; cTeneHs npenpamenna 96,9%; [Ia] = [H*] =
= 0,194 monp/n.. Co

Bap;atm

638 quncnn're KOHCTAHTY pannonecrm CHCTEMEL
Zn + CdSQ, = Cd + ZnSO, .

Raxona aKTHBHOCTEL MOHOB Cd2+ B cHCTeMe, eGIn nopu
HaJIMYKH B Helt 06eux TBePALIX (pa3 aKTHBHOCTH HOHOB LMH-
Ka paBza 17 .

639. BriuncauTe KOHCTAHTY PABHOBECHA PeaKIMH

KMnOj + FeSO; + HyS0,

640 BriuncanTe XOHCTAHETE PABHOBECHA peammn._ S

a) SnCl4 + ZTIC].S - SnC].2 + 2T1014
-6) 8nCly + 2CrCly = SnCl; + 2CrCly

B KaKOH H3 ,pryx CHUCTEM AOCTHI‘&GTCH Gonee DOJIHOE BOC-

craroBnerHe Sn*t 8 Sn?*? :
641. ComocraBsTe KOHCTAHTH! paBHOBecHﬂ ClenyIOMIUX
CHCTeM:

a) 2Fe?" + st = 2Fe?* + 8 + 2H*
6) 2Fe* + 21" = 2Fe** + 1,

B Kakoii M3 HHMX AaKTHBHOCTh HEBOCCTAHOBJIEHHBIX
nonos Fe®* mensmie? :
642. Brluncinte KOECTAHTY PABHOBECHA CHCTEMEI
H3ASO4 + 2HI = HASOz +”12 + 2H20

_ .643*. Paccunraiite paBHOBeCHEIE KOHOEHTPAMH B CHC-
Teme, copepskameii. PbO,, 1072 M pacreop Mn(NO;), u 1 M

HNO;.
644. Paccqn'rau're paBHOBECHEIE KOHIEHTPanuM B CHC-
TeMe KpHCTaanudeckumit moxy — 0,1 M pacreop FeSOj.

Ypasaenue Peaxnuy HMeeT Bux:
312 + 2FeSO.,= 2FeS0(I5)

. 645*, ‘PaccuutaiiTe KOHIeHTpanuio 6poMa B CHCTeMe:

teepastii MnO; — 1 M pacteop KI — 0,1 M pactBop KBr —

6ydepurrit pacTBOp, Qﬁecneanalomni«i pH=1.
252 .
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9.5. TAIbBAHHYECKHE BJIEMEHTH

I'anbaanu'(.ecxumu aneMmenmamMy HashIBAIOT yc’rpoi‘!c'r-
Ba, B KOTOPBHIX XUMHUUECKAA SHEPTUA OKHCIATEJILHO-BOCCTA-
HOBHUTEJLHBIX IPOIECCOB IpeobpasyeTcs B 3JIeKTPUUECKYIO,
TanpBaEMYECKHA dJeMEHT COCTOMT H3 JBYX JJIEKTDOJOR,
HOTPY>KeHHBIX B PACTBODHI. , :

Inexmpodeunyuwas cuia (3.9.c) paBEa PaSHOCTH ABYX
QJIIEKTPOAHBIX NMOTEHIINAJIOB,

Ecan Raxcp;mi«’l us anewrpo,mon ranLBaanecxoro a.ne-_
MeHTa GyAeT Horpys;KeH B PacTBOP CBOeil CONH ¢ KOHIEeHTpA-
nueil uoroB, pasHOil 1 Mons/x, To mpu 25 °C 8.4.c. Gyzmer
paBHA Pa3HOCTH CTaHAAPTHLIX IOTEHNUAJIOB. ‘

IIpumep 1. .Bm*mczm're 3.7.C. TATbBAHAECKOTO BileMenTa, CO-
CTAaBJIEHHOTO ‘M3 CTAHAAPTHHIX MMHKOBOTO M OJNOBAHHONO 3IEKT-
pogos. :

Pemenne. Tabnrunoe sanayeHMe CTAHJAPTHOrO 3JIEKTPOAHOrO LO-
Tenuuana uuaka —0,76 B, a onosa -0,13 B. »

Brrynraem n3 Gossied anreﬁpanqecxoﬂ BeJMIUHEL MeHblI.IYIO.

. -0,13 - (~0,76) = 0,63 B.
9.A.C. TUHKOBO-0JIOBAHEOrO FANLBAHAYECKOTO 3JleMeHTa paBHa 0,63 B.

‘BesnumHy 3JEKTPOLHOrO NOTEHIHAJNA B 3aBHUCHMOCTH

- OT AKTHBHOCTHY HOHOB MeTaJLia B pac'rBope MOJMKHO pacc4H-

TaTh 00 ypaenemuo Hepnema:

_ e 0, 059
Eyort e = Enentne + 5 18 aMe""’ .

IIpuimep 2. BHIYUCIATE 3JeKTPORHBIN NOTEHOHAN MUHKA B pac-
TBope ZnCl;, B KOTOPOM AKTUBHGCTH BoHOB Zn>' cocTaBaser 7 - 1072,
Pemenne, ITo ypasuenmio Heprera: * :

0, °591ga _

zn2+

E

20220 = Ezn2t/zn +

- o76+°°59

(lg 7 10‘2) = -o 79B.

Hpumep. 3. Briuncsaure 3.4.¢; cepe6pAHO-KagMUEBOr0 raNbBaHR-
YECKOro aJleMeHTa, B KOTOPOM AKTHBHOCTH HOHOB Ag " Cd2+ COOTBET:
cTBeHHO paBHH 0,1 u 0,005, : :
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Pemenue. IToTemMaNH OTASILHELX 2JIEKTROAOB COCTABNSIOT

E gt ag =0,8+0,059 lg0,1= 0,8 - 0,059 = 0,74 B, )

, o 0,059 _
Eqgorppq = —0,40 + =55 1g 0,005 = —0,47 B,

oTciona 3.4.c. = 0,74 — (-0,47) = 1,21 B,

TansBannyeckuil 37eMeHT MOKeT ORITH coesaH H3 ABYX
OLVHAKOBEIX BJIEKTPOLOB, IIOMEIEHHHX B PacTBOPXI € pas-
JAUYELIMT AKTHBHOCTAMY KaTHOHA. MeTanauyeckui anexT-
pof, noMeleHHsIil B Gosee pasbasaesart pacTBOD, BHIIIOI-

HReT PYHKOHUIO OTPpHOATEILHOIO, A IOMeIeHHEIH B Golee -

KOHIEeHTPHUPOBAHHLIN — IOJIOMKUTEILHOTO d/eKTpona. Ta-
KHe TraJbBaHUYeCKHe dJIeMeHTH HasdhIBaIOT KOHYEeHMPAyU-
 OHRBLMU. )

"~ TagpBaHUYeCKUE 3JIeMEHTH U COOTBETCTBYIOILINE UM IO-
JIyaJleMeHTHI YCJOBHO M3o0paskaioTca. ciaefylomjeil 3a-
nncmo, HaOpuMep: '

—Zn {ZnS0,| [CuS0,4 Cu+
UJIN B MOHHOM Q)opme
‘ -Zn |Zn?* ||Cu?Y Cu +,

B KOTOpPOi OZMHOUHEIE BEPTUKANLHBIE IHHAH H300pasKAaIOT
IPeHNIY MEeTaLT — PACTBOD, A ABOHHAST NHEHSA — IPAHUARY
MeXy PACTBOpPAMH 3JeKTPONUTOB, 3HaKN + u — obosHava-
10T 3apAA COOTBETCTBYIOIIETO 3JIEKTPOAA (MeTaLIa).

Bamaun”

646. Beruuc/IATe DOTeHOHANB METAJLIOB, HAXOAAIMX-
€51 B KOHTAKTe C paCTBOpaMH UX coJseli ¢ 3afaHH0li aKTHEHO-
CTBIO KATHOHA:

- a) Fe/FeSO0,, [Fe?*]=0,01;
0) Pb/ Pb(NO;),, [Pb2+] =0,5;
© B)Cr/Cry(804)s, [Cr**] = 5- 107%;
- r)Ag/AgNO;, [Ag*]1=6,3-107%
.y npnnenelmui HAXE 3aaYAX AKTHBHOCTH KOHOB JUIS KPATKOCTR

OBOIEATEHE TAK 'KE, KAK NX KOHNBRTDANMAN, 7. €, CHMBOIAME HOROS, B3%-
-rmm B KBA/IPATHEIE CKOOKH,
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647. Hovemnuar MapraBIEROTO 3ICKTDPOAR, MOMEMEH-
HOro B pacTsop ero co.nn, cocrazinx —1,1 B. Beruucrure ax-
TUBHOCTS HOHOB Mn?* ' '

648. IIpn raxoit aKTHBHOCTE MOHOB Ag* morernuan ce-
peGpAHOro diaeKTpoja cocTaBmT 95% Or BenwumHELI ero
CTAaHZAPTHOrO 3JIEKTPOLHOrO noTeRuuama? -

649, Ilpn xaxolt axTmEocTr mHoHOB Pd*'. moremmuan
BanIagueBoro djexrpoxa 6ymer mHa 0,01 B mennmre ero
CTRHRAPTHOTO 3MEKTPOXHOrO noTeHnuana?

650. Beruncinre noternman mexn B pacrsope Cu(NO;),
¢ akTrBHOCTHIO HoHOB Cu?*, pasmoit 0,12. _

651. BeruzcaaTe B MAAJHEOALTAX OTEHIIHAT BOLOPOR~
HOTO 3JIEKTPOAA B Pa30aBIeHHEIX PACTROPAX CHIBHEIX KHEC-
xor: a) O, 01 M HClO;; 6) 0 005 M HCI; 8) O, 01% -HoO#
HC10,. ,

652. BEIUUCINTE B MULIEBOIBTAX TOTeHIHAT Bonopon
HOro AeKTPOAa B CReXyomux pacreopax: &) 0,1 M u 1% -mom
pacTeopax CH;COOH 6) 0,001 M KOH; B) 0,04% -rom
NaOH. ‘

653. Brrumcnure akTHBHOCTS HoEos H 8 pacmope, B X0~
TOpPOM IOTEHIIUAJ BOZOPOAHOI'O 3AEKTPOAa paReH —236 MB.

654. Kax u3MeHHTCA AaKTHBHOCTH BOJOPOAHBIX ROHOB
OpH yMeHbHICHHMHM IIOTEHIIMANa BOZODPOAHOTO anex-rpoga or
Hyaa xo ~100 MB? :

655. Bruucante pH pacTBopoB, B KOTODEIX HOTEHIIU-
anhl BOZOPOAHOTO dNeKTPOAa (B MB) cocraBaalor: &) -201'
6) —431; B) ~183; r) -413. .

656. Ilpu KaKoil AKTHBHOCTH Cu®* noresnuan MeanOro
9JIEKTPOJA PABEH CTAaHAAPTHOMY no'renn.na.uy Bonopognoro
gnexrpona?

657. BrruucaaTe mOTeHDEAT cepeGpAHOTO anex'rpo.na,

) onymennom B HaCHIIMCHBEIH pacTsop Agl. TIpn xaxoii KoH-

nenrpanun Agt moTermuan snexrpona 6yxer papen Hymo?
658. mecnn're'rwrennnan cepeGpaEOro 3JIEKTPOAR,
ONyINeHHOrO B HACHINEHHME pacTBop Ag.S. Bo ¢rojbXe

Pa3 HaA0 M3MEHHTH AKTHBHOCTE HWOHOB Ag’ (ynemm e
YMEeHLIGHTS), trroSm HOTeRIuAX. BACKTPOZA CTAN panm
Bymio? :
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> 659..BeIuncauTe 3.K.C. MATLBAERUECKUX DJIEMEHTOB, ec-
s 06pasyiomIde NX MK TPOAL! ONYIIeHb! B pacTBopm coneii
‘C OAMHAKOBON AaKTUBHOCTBIO KATHOHA!

a) ~Mn/MnS0, | NiSO,/Ni+

6) —Zn/Zn(NOjs); || Pb(NO3),/Pb+

B) —Fe/FeS0, || CuSO,/Cu+

660. Brrumciinre 3.4.C. TATbBAENYECKUX DJIEMEHTOB, 06-
paaoBa.Hme Merannnqecxnmn 3JIEKTPOJAMH B COUETAHHH
CO CTaHIaPTHBIM Bo,u;opop;HmM ssexTponoM. Onpenenute .B
Ka:K/IOM CIyHuae 3HAK 3apAAA METaTUIeCKOTO 3IeKTPOAA B
HaIHIIATEe YPABHEHAA BIeKTPOAHEIX IIPOLECCOB; a)Ag/Agt,
[Agt]=0,5; 6) Co/Co"”' [Co"”'] 0,063; B) Pb/Pb?*, [Pb2+] =
=1,26.

661, IIpn Kauoﬁ AKTHBHOCTH Pb2+ 3.k.Cc. TAILBaAHHYE-
clcoro anemen'ra -Pb/Pb%* | H*/H,+ Gyner pasma mymio?
Bosmomna JIY Taxas aKTHBHOCTB?

.:.662, Hanummure ypaBHEHHA 3MeKTPOAHBLIX DEAKIHMA M

‘BBRIYHCJINTE 9.4.C. TAJILBAHUYECKUX IIap, AJiA KOTOPHIX HpH-

BefeHBl AKTHBHOCTH HOHOB METAJLIA B pacTBope: a) Zn/Zn2+,||

| Pb%*/Pb, [Zn?*]=0,1, a[Pb2+] 0,01; 6) Ni/Ni?* | Pd?/Pd,
[Ni**]=4-1072, a[Pd**]=5-10"%

663. BriuucnuTte 3.1.C. cepeﬁpﬂno-nnnxosom raJjnBa-
HHUECKOTO dJIeMeHTa, eciu o6pasyiomue ero 3EKTPOAEI I1O-
TPYKeHH B PACTBOPHL ¢ AKTHBHOCTHIO KaTuona 0,01,

664. Briuucinre 9.4.C. TAJIbBRAHUYECKHX 3JI€MEHTOB, 00-

PASOBAHHEIX COYETAHMEM: &) IUHKOBOTO 3JEKTPOAA B pac-
-rBOpe ZnS0y, [Zn?*]=
tBOpe Pb(NO3),, [Pb**] = 0,012; 6) KazMHeBOro aIeKTpoOaa
.B pactsope CdCl,, [Cd%*]= 0,01 u nuEKOBOrO 3IEKTPOAA B
pacTsope ZnCly, [Zn?*]1=4-1073,

665. Briuncaure:s.fx.c. Konneﬂ'rpannonnoro 3JIeMeHTa
(B Mnmmno.umax), COCTOAMIETO U3 IIUHKOBHX 3J1e1<'rpo,u;on,

ONYIIeHHEHIX B PacTBOPH. ZnS0,; ¢ aKTHBHOCTHIO 2 ° 102 u
8,2+107%, : ~

666. Brruncanre 2. ,u; c. Konnen'rpannonnmx 2J1eMeBTOB
(pacTBOpEr comepxar no 0,1 mons/x KNOj) Ag/AgClw |

" Aglnac/ Ag ’ 6) Ag / Ag Zsﬂac “ Ag Clsac/ Ag
256

0‘,3 H CBHHIIOBOTO dJIEKTPOAA B pac-

1 8.8 aJIERTPOJII/IB 3AKOHBIL @APAI[EH

. Snenmponusom Ha3plBAIOT OKHCJIHTeJILHO BOCCTaHOBH-
TéJILHEIE peaxn;nn npo'relcalom;ne Ha JJIEeKTPOAaX LIDH IIPO-
XOXMIOeHNN ODOCTOAHHOI'O 9JIe1c'rpnqec1coro TOK&a uHepe3 pac-

TBOP 3JIEKTPOJUTA HJIM €ro pacnias. Ilpu 5TOM Ea KaTofe

NPONCXOAUT NMPOLECC BOCCTAHOBJIEHHUA -— IPHCOCAUHEHUA
OKMCJHUTENEeM JJEKTPOHOB M3 3JIEKTPMYECKON Iemu, a Ha

‘agofe — OKHCIUTEILHBIN IPONecC — MePexXof dIeKTPOHOB

OT BOCCTAHOBHUTENA B JJEKTPUUECKYI0 Ienb., Taxum oGpa-
30M, B IIpOIECCAX INMEKTPONM3a KATOJ, BHNOAHAET GyHK-

. IIUIO BOGCTAHOBUTES, 8 aHOL — OKMCJIHTEJS.

IIpn ompefeneEMHN UIPOAYKTOB 2JIEKTPOJIA3A BOAHEIX
PacTBOPOB 5JEKTPOJHMTOB MOKHO B IPOCTEHIIHX eJIyIasX
PYKOBOACTBOBATHCA CAEAYIONIMMH COOOPaKeHUAMH, :

1 HoHEI MeTaNI0B ¢ MaJoil aare6panyecKoi BeJHUH-

Hoi cranaapTHOTO moTennuana — ot Li* xo Al3* sxmioun-
TeJBHO — oﬁna,qalo'r BechMa c1a6oii TeHAeHIAEH K obpargo-

My npncoennnennm 9JIEKTPOHOB, yCTynad B 3TOM OTHOIIE-

euu nonam HY, iMerHO M0STOMY NpH 3;1€KTPOIN3E BOAHLIX

‘PacTBOpoB coefuHEHUH, COgepsKaUX 9TH KATHOHEI, GyHK- -

U0 OKHCJIHUTEJNA Ha KaTo e BEINOJHAIOT HOHEBL I'I+ BOCCTA-
HABJIHBAACE IPH 3TOM o cxeMme: -

2HOH + 2 ¢ = H, + 20H"

2. KaTHOHE MeTasJoB C HOJOKHTEILHEIMU 3HAYEHUA-
Mu cTan,qaani._Ix norernmaxos (Cu®t, Ag*, Hg?* u Ip.) 06-
JnafaioT GoJkllell TeHAeHNNEH K IPHCOSHHEHUIO 3JIeKTPo-
HOB 110 cpasHerHIo ¢ moHamu H*. IIpm anexTponnse BogubIx
PacTBOPOB MX cojieif QYHKIUIO OKMCIUTENA HA KATOAE BHI-
DOJIHAIOT 3TH KaTHOHHI, BOCCTAHABIMBAACEH IIPH 3TOM 10 Me-
TaJLIa 110 cXeme, HampaMep:

Cu?*+2e¢ =Cu

3. Ilpu smexTpOIM3e BOXHEIX PACTBOPOB COJel 'MgTa.n-

‘n0B Zn, Fe, Cd, Ni u ap., 3anuMalomux B pafy cTaHAapT-

HEIX 3JICKTPOJHEIX NOTERIMAJIOB Cpe/iHee MONOMKEHHE MedX-
Iy TIepeuucJeHHEIMH TPYNNaMH, IponecC BOGCTAHOBICHUSA
Ha KaToJe IPOUCXOZHUT no obeumM cxemaM. Macca Bhifenus-
IIerocs MeTAJLJIA He COOTBETCTBYET B 3THX CIYyJAAX KOJTHUe-
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. CTBY TIPOTEKIIETO ANEKTPHUECKOro TOKA, WACLTS mmporo
pacxozyeTcsa Ha 06pa3oBaHue BOZOPOJA. .

4. B BOZHBIX PACTBOPAX 3JICKTPOJMTOB Q)ymcnmo BOC~

cTaHOBATENEH 110 OTHOMIEHMIO K AHORY-OKUCIATEIIO MOTYT

BBITIOJIHUTE OXHOATOMHEIe aguonsl (C1-, Br™, I'), kucaopoa-
T 2~ a3~ .

-copmepxcamne aunoHul (NOg , SOy , POy mn 5p.), a Taxxe

' PHAPOKCHJIbHEIE NOHEI BOAH. Bosee CHILHLIMH BOCCTAHOBH-

TeJTEHBIMHI CBOMCTBAMHU U3 HUX 00J1aaT0T rajOreHuA- HOHEL,

3a uckaouenuem F . Honst OH™ 3aHMMaoT mpoMexKyTOq-
HOEe TIONOKEHHEe MeXAY HHMM ¥ MHOTOATOMHBIMHU aHHMOHA-
Mu. IlosToMy npu 31eKTposnnse BoAHLIX pacrBopos HCI,

HBr, HI unu nx coneit Ea anofe TPOUCXOLNT OKUCIHEHHUE Ta- -

JIOreRHA-KOHA IO CXeMe:
2X -2 =X,

(agecs X — Cl, Br, I). IIpn axexTposuse ske BOAHRIX pac-
TBOPOB Cyiab(harToB, HUTPATOB, (dochaToB ¥ T. U. hyEKmUIO
BOCCTAHOBHUTEJA BRINOJEAET KHCJIOPOA BOAHL, OKHCIAACH
IIPH HTOM IO CXeMe: '

2H,0 - 4 ¢ — O+ 4H"

OcCHOBHIBAACh HA IPHBEAEHHHIX -CXeMaX, HeTPYAHO
HDUIATH K BHIBOAY, WTO HpPH 3JIEKTPONM3e, HApUMED, BOJA-
moro pactsopa KBr ma KaToAe BhlgelseTcs BOLODOX, B Ka-
TORHOM! npocTpaHCcTBe OpoucxoauT Hakonaerue KOH, a Ha
amoze BEIZeNACTCH 6pom. Ilpm smekTposuse pacTBopa
CuS0, ma xaroze o6pasyerca Mezb, a Ha aHOAE BHAETIACTCH

KHCJOPOX U OJHOBPEMEHHO YBEJIUYHBACTCA KOHIEHTPpaNnA

CcepHOI KHCJIOTEI B AHOAHOM IPOCTpPaHCTBe.

TIpnu 3:1e1<’rpo.nn3e ke BOAHEX pacreopor H,SO,, KOH,
NaOH xmMuuecKoMy IOpeBpameHuio $pakTHIeCKH IOABEP-
raerca Bozxa (cM. n. 1 u 4), a cyMmmapHLIiE mponéece MoXKeT
OBITH BEIpaskeH CXeMoii:

2H;0 — 2H, + O,
IIpomeccw anexwponuaé NOAYNHAIOTCA mnony' .-';D.-a,pq-

dea: macca JITEKTPONMTA, HOABEPrHAACA XHMHYSCKOMY
NIPEeBPANKCHRIO; 3 TAKXKe MACCHl BEleCTB, Bsmemm;neca
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Ba - DIEKTPOHAX, NPAMO HPONOPHUOHAILHLE KOJWICCTBY
NPOTERIIET0 Yepe3 PACTBOP HAEKTPUYECTEA M MONAPHBIM
MaECAM SKBUBAJICEHTOB BelecTB:

m = 3It/F,

me m — Mmacca 3.ne1c'rpo.nn'ra, nonneprmaaca XEMHYECKOMY
npenpamenmo, HJIE Macca BeIeCTB — NPOAYKTOB 3JeKTPO-
JIn3d, BH/ACTUBIINXCA HA 3NEKTPOAAX; & — MOJADHAA Mac-

Ca 9KBHBAJICHTOB BeI[eCTBA WJIH HOHA, T/MOJb, IOABEPrao-
muxca sxeKTponnsy; I — cmiaa Toxa, A; ¥ — DpOAOIKH-
TENXBHOCTD 3JIEKTponusa, ¢; F — uucno Papagesa (96 500
Ku/rdons). _
Ananns aToit GopMyIE NO3BOIAET CALIATH CACAYIONIAE

BEIBOABI, :

1. Ecnu It — 96 500 Kit, To.m = 3. JIna XuMAIECKOTO
npeBpameHus 1 MOJIb SKBUBAJEHTOB BelleCTBa  HeoGxomu-
MO HIPONYCTHTH depe3 pacTBop (Mau pacmiaas) 96 500 K,
mnu 26,8 A-a(lA-u= 3600 K1), snexTpauecrsa.

" 2. Ecam It = 1 Kn, o m = 3/F. Oreomenue 3/F, nassi--
BaeMoOe INEKMPOXUMULECKUM IKEUEANEHMOM, TIDEACTAB-
asaer coboil Maccy BeleCcTBa, HOABEPrIIYIOCA XUMHAUECKOMY -
IPeBPALIEHUIO0, UM MacCy IPOAYKTOB BJIEKTPOJIU3a, Bh/e-
NMBIIMXCA HA DJAEKTPOJAx IPH IPOXOXKACHUH deped pac-
T80p 1 Ki'srekTpuaecTsa.

3. Ilpun npoxoxaeHHH OJHOTO M TOr0 XKe KOJHYIeCTBA

: 3/IEKTPHUECTBA UePes PAM PACTBOPOB (PaCILIABOB) MACCHI Be-

I1eCTB, BOCCTAHOBHBIINXCA HA l(‘.aTOA'é H oxucnnﬁmﬂxca Ha
aHo/le, BPONOPHVOHANLHEL MOJAPHLEIM MaccaM HX 9KBHUBAa-
JIEHTOB. .

TIpumep 1. Tox 5 A npoxoamu B reuenne 1 4 yepes pasbapiennplit
pacrsop HyS0,. Briuucaure Maccy pasnoxupmielica BOAE U 06beMbl

BOJOPOZa M KHCJIOPOAA, Bunennnmuxcs Ha anextposax (0°C m
101,3 kIla). )

" Pemenne. KonnuecTBo aneKTpuyecTBa, OPOTEKIero uepes pac-

TBOp, cocTaBaser 5 A * 4. Ecin 26,8 A - u BHIAEAAIOT RAM pA3NAraloT

* JIpn anexTposuse pacreopa CuSO, 3NEKTPONUIY, HO cymec’fny,
nopsepraerca semecrso CuO, uo:mpaaa MacCa SRBHBAJICHTOB KOTODPOIo
pusra 39,8 r/Mons.

%% 3nech — OKHCAHMTEILHO-BOCCTAHOBHTE/bHLLE 9K BUBACHTEI.
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1 Mom, axaunanem-on, o5 Aq nunemt'r nng pannoma-r -2_(_?_8 MOJIB

SKB‘HBMGBTOB. 1 MOJIB SKBHBANCHTOB BOA’!:I nMeer Maccy 9 r,a m
9-5

268 = 1,67r H,0. Hpnr aopuanmux YCNOBHAX

1 Mon) 3KBHBAJICHTOB BoopoAa 3anumaetr 11,2 i, a ucxoMElf o6bem

11,2-5 N
26,8 5,6-5

et o6veM 5,6 x, a ncKoMul 06beM —2—6—8—- =1,045 1.

MOJBb COCTABAT

BOZOpOJA —it— = 2 09.21. MoJb 9KBHBAJIEHTOB KHCIOPOAA 3aHUMa-

. Tlpumep 2. Onpenenu-re,cnny -roxa-npn 3Jxe_x-rponuae,' ecnu 3a
50 muH BLIAeUAaCh BCA Menp B3 120 Mx 0,4 & pacropa CuS0,.
' 0,4-120

Pemtenne. B 120 ma 0.4 H, CuSO0, c‘onepxm’rcni 1500

= 0,048 Monb skBuBanentToB CuSO, m, cie0BaTeNbHO, TAKOE XKe Ko-.

nAvecTso, T. e. 0,048 Monb, SKBUBANEHTOB Meam. CocTaBiseM mpo-

‘MopizuIo;

~ Ha suifenenne 1 mosb KB, Cu 3aTpavuBaeTCa 96 500 Kx
» .. s 0,048 » Cu » 150-60-»,
rae I — mcxoMast cuna ToKa. Orcrona
96 500 - 0,048 _
I= 5060 1 54 A.

Opumep 3. Ilpx anemponuae pac'radpa CuSO, Ha aHOAE BBIZIENH-
nocs 350 Mx xuexopogs mpu 0 °C u 101,3 xIla. CKO.TIBKO rpaMMOB Me-

. BH BHJIeTHIOCH Ha KaTome?

Pewmenue,. Mom, SKBMBAJICHTOD KHcaopoaa 3anuMaer obmem 5, 6 ax
0,35

~npu 0°C 1 101 8 kIla; cnenoaa'renmo. 350 MJ COCTABJAIT —— =

5,8
> 0,0625 Mom., CTONBKO Ke Moneil axnunanemon MeAu BRIAEAHAOCH

. Ha KaTo/ie} OTCI0AA MACCa Menn 5—32—54 0,0625 1,98 r.

3amauu E

667. Cicom:xo rpaMMOB MeZIH BHIZEJIUTCS Ha KaToge npu
anexTpoxuse pacteopa CuSO, B Teuenue 40 MuH npu cm:e
Toxa 1,2 A?

668. CKOABKO MMHYT CJeAyeT IPONYCKATh TOK CHJIOH

0,5 A uepes pacTBOp AgNOs 18 & Bunenenna 0 27r ce-
pe6pa?
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. ..669. Ilna srizenenna 1,75 r HeKOTOpQro MeTaijla B3
pacTBoOpa ero cojJu moTpeGOBANOCh HPONYCKATH TOK CHJOM
1,8'A B Teuenue 1,5 4. BoIuACIMTEe SKBHBATCHT MeTaJLIA.

-670. CKONBbKO MUHYT NOTpeSyeTca A1 BhACNCHAA Beei

mepu nz 40 MJIi H pactsopa CuSQ,? Cuna.toxa 1,93 A. -

" 671. TIpu KaKxoif cue TOKA MOMHO ITOJYTUTD-Ha KaTOKE
0 5 Ni, nogsepraa a.nem'po.nnay PacTBOD N1804 B TedeHHE"
25 MHH? -

“672. IIpm xaxo# cuie ToKa MOXHO B Teuenme 15 mun
BBIEJHTH BCIO MeAb us 120 mx 0,2 © pacrBopa Cu(NO;),? -
673 Kaxosa HOopMasibHad KOHIEHTpPAnmud pacTBOpa

' AgNO;3, ecnn nna BeigeneHus Bcero cepedpa us 80 M atoro

pac'rBopa no'rpeﬁona.no(:b nponycrca-rL TOK c'n.noi«i B 0 8 A B
Teueane 20 MmuE?
674. KaxoBa IpOOMKATEILHOCTD 3JIEKTPONU3a 250 MI

- 6% -moro pacrsopa HgCl, (p = 1,05)? Cuna Toxa 5,8 A.

675. Hacmmenanii npu 20 °C pacTBOp MeJHOIO KymO-
poca cogepixut 27% CuSQ, - 5H,0 (p = 1,2). IIpu xakoii cu-
JI€ TOKa MOXKHO B TeueHME 3 Y BEIAEJIUTE BCIO MeIb U3 1 JI Ta-
Koro pacrsopa?

676, Tox 10 A npoxozuT uepes anex'rpo.nnaep, B KOTO-
pom Haxoputca 0,5 n 4,5%-moro pacrsopa NaOH (p =

. =1,05). Yepea CKOALKO YaCOB KOHTeATPALHS NaOH B pac-

TBOpE ZOocTHrHeT 10% 7
677. Yepes onexkTponusep, conepmamnn 10 a1, 4% ~HOTO

‘pacmopa KOH (p = 1,06), nponycKanua TOK B TedeHUE

2 ¢yT., IOCJIe YETO 0KA3AJI0Ch, UTO MaccoBag zoasa KOH B
pacTBope cocTasiser 8% . Kaxosa Grina cuna Toxa?
~ 678. Tox cunoit 6,7 A mpomymieH uepes BIEKTPOIH3ED,

. copepsxapmuit 400 mx 0,7 u HoS04. Cronbxo macos JomkeH

AINTBCA 3JeKTPOJIKS LA AOCTHXKEEHS HOPDMAJILHON KOH-
neHTpanuu? .

679. Cxoabko MuHYT norpebyeTca Aas BrieleHUSA
250 M1 rpemyuero rasa Opm aJeKTposuse pasbaBiieHHOM

cepuoit kucaoTh? Cuna Toka 0, 5 A.Tas namepen npa 7 °C

u 102,9 kIla.

680. TIpn xakoii cuye 'roxca MO>KHO U3 BOZHOTO PAacTBOpa
NaOH srizenurs 6 1 xuciopona B Teuenue 3 u? I'as name-
peH opn 17 °C u 98 xIla.
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 681. CroJBKO JTUTPOB BOROPOAR BHIACINTEA Ha KATOAE,
ec/id BeCTH 3JieKTpoau3 Boguoro pacrsopa KOH B reverne
2;549 npu cmne Toxa 1,2 A? T'as msmepern mpu 27 °C_ "
101,8 xIla. .
682. Tok moCHe0BaTENHLHO IPOXOAUT Yepes PAZ dIIeK-

TPONMH3ePOB, B KOTOPHIX COEPKATCA BOAHLIE PACTBOPHI CJie-

AYIOIEX 91eKTPonuToB: a) CuSOy, 6) NiSO,, B) Fey(S0,)s,
) FeCl,. OnpenennTe Maccy MeTanjoB, BHAeANBIIYIOCA HA

KaTofax, ecJM M3BECTHO, YTO Y AHOAA MOCHeHEr0 3AEKTPO-

nusepa Brigeansocs 1,4 a1 xmopa (0 °C u 101,3 xIla).

. 683. Tox 2,5 A srinenus B revenue 15 mMun 0,72 r Megu
u3 pacrsopa CuSO,. Briuncaurte Koaq@nunen'r H0Xe3HOr0
ZeHCTBHA TOKA.

684. IIpu aexTpOIM3E BOAHOTO PACTBOPA N1$O4 Ha 8HO-
Jie BBIEJINIIOCH 3,8 11 xucmopoza, mamepergoro npx 27 °C u
100 xIla. Cxoabxo rpammoB Ni BrIgennjIocs Ha KaToze?

685. IIpu snexrponuse B TeueHie 30 MuE pacTBOpa

NaCl ma amofe BhIfeamaoch 2,8 1 xuopa mpu 0°C m
101,3 kIla. Kaxoii o6vem 0,75 m pactBopa CuSO, moxno
HOABEPTHYTH XMMUYECKOMY IPEBPAIeHHI0 IIPH NPOIycKa-
HHUH TOKA TOT'0 )Ke S3HAUCHUSA B Teuenue 45 Mua?

686. ITpu snexTposnmse pacreopa AgNQz; B TeueHme

50 MuE opn cusie Toxa 3 A ma xaroze Brigenusnocs 9,6 r ce-
pe6pa. Onpegenure BrIxOA cepebpa B npouemax OT Teope-
THYECKOTIO.

687. Ilpu anerc'rpo.nn'mqecxom OCa’XeHUY BCETO JKeJe-
3a u3 200 mn pactBopa FeSO, Ha aHOZe BEIAENHIOCH
2712 Mn - xucnopoza. I'as 6 msmepen mpm -3°C m
108,4 xIla. Brruncaure MoapHocTs pacTeopa FeSO,.

688. Tox DpPOXOXUT TOC/eA0BATENBHO Yepes ABa dIEK-

TpOJIA3Epa, COZepsKAINuX coorBercTBeEHO TH0 Mx 0,12 1

pacrsopa AgNO; n pacrsop ZnSO4. Croapko rpaMmmos Zn
BHILEJINTCA Ha KATOLE 33 BpeMaA, Heo6XoANMoe JId XHMAde-
CKOr0 IpeBpallenua fanHoro Koaudecrsa AgNO;?

10, KOMILTEKCHBIE COETWHEHHS

'10.1. CTPOEHHE KOMILIEKCHBIX COENUHEHHHU

EKomnnexcrnoimu HasHBAIOTCA COeJUHEHUS IIOCTOAHHO-
r'o COCTaBa, oﬁpasonarmme C y4acTueM JOHODHO-aKIenTop-
HBIX CBAzER. -

B smugpuyeckux GopMyIax KOMIAEKCHBIX coeuaeHuil
PasnUuaIoT G6HYMPERHIO M GHEWHION cdepbs, TpAEIeM
BHYTPEHHIOIO cepy OBLINHO BHIZENAIOT KBANPATHEIME CKOG-
xamm, sanpamep Ko[Hgl,], [Ag(NH;);INO;, [Pt(NH;);Cl],
[NH],[PtClg]. BuyTpennsas cdepa KOMILIEKCHOTO COEHHE-
HUA COXPAHAET COCTAB W CTPOCHHE B Kpucramnax m Goxn-
nreif 4acTHIO B pacTBOPAax.

Bayrpermag chepa KOMAEICKCHOT'O COSAUHEHNA COCTONT
M3 HEeHTPAJBHOTO ATOMA, KOTODHIA HABKIBAIOT KOMNAEKCO-
obpasosamenem N BOKPYT KOTOPOro KOOPAMHAPOBAHEL AU~
eandu, npencrapadIae coloii cBA3AHHLIE KOBAJEHTHO

* AHHOHBI WIH monexynsl. O6inee umeno g-cBAseil,; o6pasye-

MBIX IEeHTPAJLHEIM ATOMOM € JUTAHAAMH, HA3EIBAIOT KOOP-
OUHAYUOHNHLLM YUCIOM KOMILIEKCOO6pasoBarTess.

- MHOTHe NUraHZbl COEZUHAIOTCA OXHON G-CBAZBIO C
KoMujeKcooOpaszoBaTesieM — MX HA3bIBAIOT -MOHOZEHTAT-
mpMu. K HuM oTHOCATCS ofHOaTOMHEIe a”nHORELCl ™, Br , I,
S?", muoroaromusie armons CN-, SCN™, NO;, HeATpans- .
Hile Monexyasl HyO, NH3, NH,OH n muorne apyrue. Jin-
ragssl, COEAUHAIONINECA ABYMA G-CBA3AMH C KOMILIEKCO06-
pasoBaTejieM, HA3LIBAIOT nnnen'ra'rnmmn. IIpumepamu Hux
MOTYT CHAYXXHTH OKCAJAT-HOH 0204 » STHICHAHAMHMH H He-
KOTOpLIe ADPYTHeE. analo'r JIMraHALl TPUACHTATHEIE, 're'rpa-

- AeHTaTHBIC U T. X.

. BEemHaAs chepa KOMIVIEKCHOTO COSANHEHNA MOKET CO-
€TOATH M3 KATHOHOB, €CJIH KOMIUIEKCHEI HOH 3apsKeH OT-
PHIATENLHO, WK AHHOHOB, €CJIH KOMIIEKCHEIH HOH 3apf-
3KeH IONOKATEIHHO , M MOKET COBCEM OTCYTCTBOBATH, €CJIH
3apA KOMILJIeKca paBeH HYJIO. -

¥ KarnoH niu AHNOH pHenaedH chepst ca»;m MOTYT GHITh KOMILACKC-
BuIMB poHamu, sanpumep [NH; L[Hg(CNS)y]. Toraa woMniexcHuil noH

[NH.,]f O OTHONIEHUIO K [Hg_(CNSh]z‘ HrpaeT poab BHelnHel cepht, 1 HA-
& .
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Ecax » Bo BHyTpEHHEI; B BO'BHeinHeit chepax HAXOXAT-

CR OflHHaKOBLIe HOHE!, HantpamMep Cl™, To OHY pPa3ANYAIOTCH: -

o ¢BOeli c11oco6HOCTH BCTYHAThL B peaknuu. Tak, Raxomd-

Imuecs BO BHeIIHe# u BHyTpeHHEeH cdhepax monst Cl™ Bexyr:
¢e6a pasziuyHO IO OTHOWEEHIO K RobaBiasemomy AgNO;..

Hormr Cl” Bremmeil chepsl cpasy ke OCAXKAAIOTCA B BUAE

" AgCl, B To BpeM# xak uousl C1” BHYTpeHHel cdepsl au60 He'
OCaKIaI0TCA COBCeM, JMGO OCasKAAIOTCA, HO Kpaiine Mef-
nenno. Orciofia BHITEKAeT HPAKTHYECKH BAXKHBIH BEIBOA:
sHas ofmee cojepsKanue XI0pa B LAHEOM KOMILICKCHOM CO-"
eXWHEHMH, MOXKHO 1o KoauiecTBy AgCl, nosyuennoMy U3
onpegenennoi‘: MACCH KOMILIEKCHOI'O COeIUHEHAA, CYAHUTE O

TOM, HAXOAMTCA JI¥ XJIOp TOJHOCTHIO HJIM YACTHIHO BO
BHelllHel uan BEyTpeHHel chepe coeRnEEHA.

Jna BRIYUCIEHES 3apAZa KOMUJIEKCHOTO HOHA MOXXHO
PYKOBOJCTBOBATHCA IIPABHUJIOM, COTJIACHO KOTOPOMY 3apax
KOMILIEKCHOT'O HOHA PaBeH ajare6pamueckoii cyMMe 3apAzioB
€r0 CQCTABHEIX HACTEli, T. €. KOMILIEKCOO6pa30BaTeNd H KO-

" OPAMHUPOBAHHEIX MOJEKYJ] HiIH Honos. Ilpu pacuere sapd-
ABl MOJIEKYJI OPHEUMAIOTCA PaBHEIMHA HYJIO.

IIpumep. Beruucaure aapanm\xoMnneKcamx HAOHOB, 06Pa30BaHHBIX
nnataroi(IV): 1).[PH{NH;)CL]; 2) [PH(NH3)Cls); 3) [PH{NH;),Cl,).

Pemrenne. 1) Crenens OKWCJIEHUS ATOMA MJIATAHBI paBHa +4, 3a- ’
pazbl Monexrys NHjg paBHEr By/110, a 3apAAs! ABYX XJTOPUA-HOHOB pPaB-

HBI -2' a.rxreﬁpan*{ecxaa cyMMa 3apanon, :
' D44+ (=2) = +2.
Paccymnas nozxoﬁnmm oGpaaom, HajineM 3apanm ApPYTHX MOHOB:
2) +4 + (-5) =
3) +4 + (~4) = 0.

B nepnom c:zyqae memmm cepa COREPKUT OTPULATEALHO 3apA-
mename HQHBEI, BO BTOPOM — IOJIOKUTEJLHO 3aPAXKEHHLIE HOHEL, 4 B
TPEThEM — COeAUHEHME NPAKTHYECKH ABIIeTCA HE3MeKTPOMIUTOM.

Bagauu

689. Xnopug xoGaJiLTa (III) o6pagyeT ¢ AMMKRAKOM CO-
‘emuHenMd ciaexyiomero cocrasa: CoCly - 6NHjz; CoCly %

x 8NHjg * Hy0; CoClg « 5NHj; CoCl; - 4NH;. eiicTue pac-

. TBopa AgNO; IPHBOZUT K NPAKTHIECKOMY OCaKAEHUIO BCE-
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TO XJIOP& U3 IIEPBLIX ABYX COeZUHEHMI, OKOIO 2/, xnopa —
H3-TPETHETO COANHEHNSA H OKOIO-} /3 XJI0pa — U3 TeTBepTO-
ro. MisMepeHua 31eKTPUIECKOf IPOBOJUMOCTH PACTEOPOB
5TUX COeMHEHHU ! IOKA3HIBAIOT, ITO IepBOe U BTOPOe pacHa-
ZalOTC HA YeThIpe MOHA, TPeThe — Ha TPH, & YeTBepToe —
Ha 1Ba woHa. Kaxoso koopamHANHOHHOE CTPOCHHE yxazan-
nmx coe,zmnennn? Hannmu're YPaBHeHHA MX pacmaja Ha
HOHEL. )
690 IIpn .neuc'ann Ha CcOJb Co(N03)2 SCN - 5NH3

nona Fe3* me Habaojaerca XapaKTepHOro OKPAIIMBaHUA,
cBasarHOro ¢ o6pasoBagneM Fe(SCN);. OrcyreTByIOT TaKMkKe

‘cenuduyUecKne peakuun Ha KoGanbr u ammnax. Hceneno-

BaHHe IOKA3aJ0, YTO COJIb paciiafaeTca Ha TpH noHa. Kako-

BO KOODAHHAIMOHHOE CTpPOeHMe 3Tol couu? Hannmm'e'-

ypaBHEHHeE ee ZUCCOLMALAY Ha HOHBI, :
691. HamepeHne a1eKTpUUeCKOil TPOBOAMMOCTH CBEXKE-

" IpHrOTOBIEHHOTO pacTBopa coeanHeHHa CoCl;NO; « 5NH,

OOKAa3LIBAET, UTO OHO paé¢ranaerca Ha Tpu Houa. VssecTHO
TaKKe, UTO XJIOP, Cofep:KaNniniica B CocTaBe 3TOr0 Coeiune-
HuA, OPAKTHYECKH Bech ocaxkaaerca npu geficrsan AgNO;.

- KaxoBo ero KOOpAXHALHOHHOE CTPOeHHE?

692. B pacrsope conu cocrasa CoCO3Cl - ANHj; me o6na-

pyxenst NH; u nosst _CO3 . Becs XJIOp, cOfepaxamuiics B
cocTaBe 3Toit conu, o6pasyer AgCl. Usmepenue anexkTpuye-
CKOif IPOBOAMMOCTH IPHMBOAHMT K 3aKJIIOUEHUIO, YTO MOJe-
KyJia COJIA paclafaeTcs Ha JBa HoOHA. KaxkoBo xoopAauHamu-
OHHOe c¢TpoeHHe conu? OnpefeauTe CTeNeHbL OKHCIeHUA

IIeHTPaILHOTO ATOMA K AEHTaTHOCTH HoHa CO™ .

693. Ilpn geiicTBME YKCYCHOHR KHCJIOTHI Ha PACTBOP CO-
au Co(NO,); - 4NH3, B KOTOPOM He 06HADYXEHO HOHOB KO-
GaasTa u cnoGo,zmoro aMMHUaKa, BHIABIAETCA, YTO TONBKO
OMH HHUTDPUT-HOH PA3PYIIAETCA C BEICJCHMEM OKCHIOB
asora. HaMepeHne 3eKTPpHIECKOH IIPOBOJUMOCTH IOKABKI-
BaeT, YTO COJb pacmajaeTcA Ha ABa HoHa. Kakoso c'rpoenne B
aToii conn? : :

" 694. OcMoTHuecKoe ZaBneHue Mn.nnnmo.napnoro pac-.
TBOpa costt Fe(CN), « 4KCN npu 0 °C cocrasnaer 11,2 klla.
Ha cro/1bKO HOHOB pacnafaeTcd MOJEKYyJa éonn, €CJIa CYH-
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TaTh, 4T0 B pasbaBleHHOM DACcTBOpPE COXb nncooz:kunpyer
nongocTs0? KaxoBo KOOPAREAIMORHOE CTPOEHUE COJH, €C-
~ JI¥ pacTBoOp He obaapysxusaer peaxnnn, XapaKTePHBIX AJa
nonos Fe*2 u CN™?-

~ 695, BrramciuTe 3apags - c.nenylonmx KOMIUIEKCHBIX
HMOHOB, of6pasoBaHEHIX  xpoMoMm. (III): a) [Cr(H,O)l;
6) [Cr (Hz0);Cl; - B)  [Cr(Hz0),Clsl; 1)  [Cr(CN)sl;
) [Cr(H;0)2(NHj)4]; ) [Cr(C204)2(0H).J; ) [Cr(CN)sNOs).

696. BrrumciuTe 3apAALI CAEAYIONEX KOMILIEKCHBIX
1OHOB, 00pasopaHHEIX aToMamu nanxagma(ll), onaru-
Hel(II), xenesa(ll) m mmrena(ll): a) [PA(NH;)Clsls
6) [PdH,0(NH,),Cl]; B) [Pt(NH3);NO,]; r) FeNHa(CN)sl,
£) [Ni(CN),]; ) [Fe(CN)gl-

697. Berunciinre CTeIeHH OKMCACHAA MJIATHHEI, K0GaE-
Ta, 0JI0BA, 30JI0TA ¥ HUKENA B KOMIICKCHBIX MOHAX, 3apANLE

Koroprix ykasampr: a) [PtCl;(NO,)F™; 6) [PtCKNH,)1*;
8) [Co(NH3);NCSI**; r) [SnFel*; m) [Au(CN)zBrz]";
e) [P1(S05)41°"; ) [Ni(NH;)6)**.

. 698. KooppuualnnoHHbIe YHCHa NJIATAHEL (II) u mania-
mm (II) parEEI ueTbipeM. Hanumnre ypapHeHENS JHUCCOLHU-
auuHu B PacTBOpe CIeAVIOIMIMX KOMIIEKCHBIX COeAMHEHMIT:
a) PtCl, - 4NHj; 6) PtCl, - 3NHj; B) PtCl, - 2NHj; r) PtCl; X
x KCI + NHj; 1) PtCl, - 2KCl; ¢) PdCl, - 2NH; - H,0;
x) PA(NO); « 2NH;. Kakwe us mux npax'mqecrcn MaofuC-
CONMHUPOBAHBI?

699. KoopamuanuoaHOe UHCAO a'roma KobanbTa (III) '

paspo mecrn. HanummnTe ypasHeHNS ANMCCOMMAIHE B Pac-
TBOpe CIeAYIOIHUX KOMIJIEKCHHRIX coeguHeHuii: a) CoBry X
X 4NH3 * 2H20; 6) COCla . 4NH3; B) COC].3 ¢ 4NH3 M H20.

10.2. HOMEHKJIATYPA KOMILJIEKCHBIX
COEJMHEHUI

DMnmpuueckas (HOPMyNa KOMIIIEKCHOTO COSAMHEHHS
COCTaBJIeTCA L0 OOIMEM mpaB®jaM: CHAYAJSA NHIIETCH
KaTHOH — KOMILIEKCHBIA WM OOBIYHBLI, 3aTeM AHHMOH ——
TaK)Ke KOMIUIeKCHLIH mIn oO6srunenil. Bo BHYyTpennHeil chepe
KOMILIEKCHOTO COeHHEeHAA CHAYAJA NUIIYT KOMIIEKCO00-
pasoBaTeNb, 3aTeM He3apAREHHEIE JIMPAHABLI — MOJEKYHABI,
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3aTeM OTPULATENLHO 3apsKeHHEHe JUraHAb — annonsl. Ha-
npemep, K{PtNH;Cls}, [Pf(NH3)3Cl]Cl, {Cu(NHj),J[PtCly],
[Pt(NH3),Cl,].

HasriBas KOMIUTEKCHOR coeAnnenne, IIepPeTncIAT Co-
CTaBHBIE YACTH €TI0 SMIEPHIEcKOR QOPMYJIE! CIpaBa Hasle-
BO, IpHYeM BCA BEYTPEHHAS ciepa MHUIIETCA OXHUM CJIO-
BoM. HasBaumsa NWraH/0B-aHUOHOE OKAHYWBAIOTCH COGHM-
HHTeNbHOMN riacHoi -0-. IIpm 9TOM i OAHOdIEMEHTHEIX
AHHOHOB coennnn'renbnan TiIacHas -o- nobaBisgeTca K KOp-
HIO Ha3BaHHUSA 3JeMEHTa , Haupumep Cl” — xsopo-, a Ana
MHOT09/IEMEHTHEIX KHCAOPOACOACPRANIMX AHNOHOB COSJIH-
HUTeNbHAA TIACHAA HPACOENMHAETCA K 'rpazmn;nonnmm

uiamn CKCTGM&TK‘!GCKHM Hasnannam azmonon N nanpnmep

‘SOS — cyabduTo- niaH Tpnoxcocynuba'ro (IV)-. Anuon

OH ™ HasMBaOT rmApokco-, CN~ — muano-, NCS™ — pozasHo-

.(Tmonmanaro-). HasBaEMA MONEKYJN, ABNAONIMXCA JATAH-

AaMH, OCTAB/AIOT 6es usMenenusd, nanpamep N,H, — rua-
pasmn, C,H, — sTasen; BO H20 HA3HIBAIOT aXBa-, NH3
aMmus-, CO — xap6onu-.

CoenuHenns ¢ KoMNAeKcHbIM aHHMoHOM. HasBaHme
KOMILIEKCHOI0 AHMOHA SaKaHumBaercd cydpduxcoM -ar.
CrelleHb OKHCJIEHHA KOMILIEKCO06pA30BATENA YKASHIBAIOT
pUMCKHMHE nudpaMu B CKOGKaxX I10C/ie Ha3BaHAA KOMILIEKC-
Horo agmona. Hanpumep: =

K, [PtBr,]"" — rerpabpomonnarnaar(ll) xarns,

Ba[Cr(NHa)g(NCS)4]2 —  TeTPapoAaHOAHAMMUHXPO-
mar(III) Gapus, ) i ' o
Nag[FeNH3(CN);]° — menranmanomoEoamMuudep-

 par(Il) maTpua.

* ITo Tpapuuuu S°” HasbiBaeTCa THO-.

ok Annon NO; umcer nHaspanue nm'po » @CRH OH NPUCOELUHAAETCA K
xomnnexcooﬁpaaosa'remo 430TOM, ¥ EUTPHATO-, €CJIU IPUCOEXMHACTCHA KHC-
JIOPOJOM.

*%* Yycno aurangos o6osuauaeTca ¢ nomom;mo rpeyecKHX YUCAUTEIh-
Hux: 1 — MoHo (acTo He yKasuBaeTes), 2 — API. 8 — Tpu, 4 — TeTpa, 5 —
neHta, 6 — rexca.
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CoepMHEENA ¢ KoMILIeKCHBIM KaTuonom. 'Cremnens’
OKHCIeHHA KOMIJIEeKCO06pasdBaTesia YHA3bIBaIoT IotHe ET0! -

HasBaHMA puMcKUMHU nudpamu B ckobrax. Hanpumep: "~
- [Ag(NHj;),]Cl— xnopun guammurcepebpa(l),

[Pt(NH;)Cl]Cl— xsopuz XJIOpOTpHaMMKHHJIaTHHH(II), .'

[Pt(NH;);Cl3]Br— 6pomusn TpHXJIOpOTpKaMMHHHJIaTH-
HI(IV). - -

CoenuHeHNA ¢ KOMILIEKCHBIMH 'KAaTHOHOM n AHHOHOM. -

HamveronaHne TaKUX COeAVWHEeHRnH cxnanmnaefrca us
Ha3BaHHUIE KATHOHA Y AHUOHA, HAIIPUMED:
[Co(NH3)6] [Co(NOy)s] — rexcaHnTpoxoﬁanL'raT(III)
reRcaaMMonoﬁaana(III),
[Pt(NH;);Cl] [PtNH;Cl;3] — tpuxnopoamvunnnatuaar(Il)
xsoporpuaMMmuEnaaruus(1I).
KoMmniexcHbIe COeUHEHUA — HEdIeKTPOJuTH . B Ha-
SBAHMH KOMIUIEKCHOTO COeAMHEHUA — HE3NIeKTPOIUTa CTe-
HeHb oxncnenna KOMILIeKcoo0pasoBsaTesna He yxaamnae'r-
€A, TaK KaK OHA OJHOBHAYHO ONpeJiesdeTcA, UCXOAA W3
aneRTponenTpanLHQCTn xomniexca. Hanpumep:

- [Co(H,0)3F 3} -—Tpm])prOTpnachaxoﬁé.nLT,
[Pt(NHj3),Cl;] — muxnopognaMMUHONATHHA,
[Pt(NH3);Cl;] — TeTpaxiiopoAnaMMHHIIATHHA.

3agxa§m :

700. Ha3oBuTe KOMIIEKCHbIe COeANHEHUSI;

a) (NH,);[RhCl¢]; x) K[(Au(CN),];
6) Ky[Fe(CN)sl; - T 3) Ky[Ptly];
_B) K[Co(NH3),(NO,)sJ; .~ u) Ky[PtCl(OH);5];

r) K[Pt(NHg)Clg]; x) Ko[Cr(NCS)s];
1) K3[Cu(CN),J; 1) Nag[Co(NOz)el;
¢) Nag[PdL,]; ) (NH,),[Hg(NCS),].

701. Hannmn're aSMIHpUYECKUE (popmym.l cne,u;yzom;nx
coepuHeHui: a) rexcanuavobdeppara(lll) xamma; 6) am-
muanoaprentara(l) Kanua; B) TerpapomanomaarmaaTa(ll)

* VICTODHYECKH CAO0XKHMBIIeSCH HA3BAHHE ANA TAKMX COENMHEHMH —
HEINEXMPONRUMBL — RBIASTCA YCAOBHBIM. DTH COeAMHEHUA OGRIYHO Ma~

JIOpPACTBOPHMEI, HO B PACTBOPE AUCCOLMUPYIOT KAK CIabhie dXeKTPOSHTEL.
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Kanud; T) nemanmpoﬁpomonnamnara(IV) KaJusa; A) Ter-
‘parurposuxnopoupuzara(lll) garpus; e) nenraxsopoaxsa-

pyresara(lll) maTpuda; K) I'HAPOKCONEHTAXJIOPOPYTEHA-
ra(IV) xanusa; 8) TannTpoxynpaTa(II) Kaauda., -
702. HasoBuTe coeAUHEHNA:

~.a) [Pt(NHs)y]Cly; u) [Pt(NH;)4S04]Br;
6) [Ag(NH;):]Cl; k) [Pt(NHj)Br;]SO04;
B) [Cu(NHj)J(NO3g)z; . a1) [Cr(H0)3(NH3)3]Cl3;
.. T) [Co(NH3)6]Cl3; - . m)[CoH,0(NHj3),CN]Br;;
R) [PAH,O(NH;)eClICl; . =) [PH(NHj3),][PdCl];
"e) [Pt(NH,)5Cl]Clg; - 0) [PA(NH3)J[PtCl,);

) [Co(NH);SOINOg; 1) [PH(NHg);ClL,[PtCL];
" 8)[Co(NHj3)5Cl]Cly; p) [Pt(NHa)ﬂ[PtNHsCls]z

703 Hannmn're dbopmynn: CJIe,uylonmx coennneﬁnn
a) RUTpaTa poXamomeHTaaMMmuuKobansTa(Ill); 6) Gpommaa
6p0MOTpHaMMKHnJIaTHHH(II), B) ruzpocyabdara cyabda-
TOIIeHTaaMMHHR05aJIbTa(III), r) GpoMKIa TeKCAaMMHHOC-
mua(Ill); x) 6pomMnga rekcaammunocMua(l); e) HuTpaTa KuU-
xsoporerpaammuupoaua(lll); ) Hoauaa neHraaMMHHAKEA-
upunua(Ill); 3) xnopumma xmopomenraamvuuupuausa(Ill);

‘M) XJIOpnja HETpoxJopoTeTpaammMuBiiatTussi(IV); ) Tpn-

xaopoammuHLIaTuaaTa(ll) xnopoTpnaMMannaTngm(Il);
a). rexcaguasorobanbraTa(lll) rexcaammuarobansTa(lll);
M) rexcapropoxpomara(Ill) rexcaaxsaxpoma(Ill); m) rerpa-

" xnoponnarurara(ll) aurnapoxcorerpaammunmmaTuas(IV);

0) rexkcaquagoxpoMata(lll) rexcaammekobansTa(I1l); o) rex-

caguTporobansTara(lll) rexcaammunaxpoma(Ill).

704. HazoBuTe KOMILIEKCHBIEC COEANHEHUA:

a) [Cr(NHj3);PO4]; " e) [Cu(NHj3):(NCS),];
6) [Rh(NHj3);515]; k) [Cr(NH3)3(NCS)sk;
B) [Pt(NHj3),Cly]; - 3) [RuH,0(NH3),S0s);
r) [Pt(NHa)ZClz];_ u) [Cr(H;0);C,0,Cl].
x) [Co(NHj3)3(NO)z1; "

' 705. Hanumure GOPMYIBI CEAYIONIMX COeXUHeHHi:

. a) TeTpanoZoMaMMHUHIIATUEEL; 6) docdaronenraaMMuH-

K06aJbTa; B) TDHTUAPOKCOTPHAaMMUHKOGaNbTA; T) AUHUTPO-
AUXJIOPOAMAMMHHILIATUHEL; A) AMHATPOXJIODOTPHAMMHMHKO-
6anbTa; €) TPUPOAAHOTPHAKBAXPOMA; K) TPHXJIOPOTPHAM-
MUHMPUANS; 3) CYNbQPUTOAHAMMHUHEIIIATHHEL.
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-.19.3. KOOPAHHAHHOHHOE: THCJO
. KOMHIJEKCOOBPA3O0BATEMSA
- H IIPOCTPAHCTBEHHOE
CTPOEHKE KOMILJIEKCOB

Roop,unnannonnoe YHCII0 xomnnexcooﬁpaaona'rena sa-
BHCHT OT MHOTMX ()AKTOPOB: CTeHeHH €r0 OKMCIeHWS M
3JIeKTPOHHOTO CTPOEHHA, NPHPOAL! JHFAHAOB, COOTHOIIE-
HHEA PaNyCcoB HOHOB KOMILZIEKCOOGpasoBaTesa i INTaHAOB,
a MHOTZa OT TeMuepaTypHl B ApYTHX yciaopnit peakmun. Ca-
MbIM 3HAYMMBIM (AKTOPOM MOMKHO CUHTATH CTENEHB OKMC-
JeRus KoMiLieKkcooGpasosaTtena. Huse npmseneHtr crene-
HY OKHCJIEHHA KoMIJieKcooGpasoBaTeneii u Hambosee xa-
PaKTepHEIE AJIA HHX KOOPAHHAIMOHHBIE uHesa (CKOGKaMH
BhI/leJIeHBl OTHOCHTENBHO PeZKO Pealu3yIouiuecs KOOpAH-
HAIWOHHEIE YMCIa):

Crenenb OKUCTSHEA KOMI-
NeKcoo0pA3oBATENA. « o s o0 ..o +1  +2 43 44

B 'Rbopunnannonﬂoe YUCJIO. .. . 2(3.) 4(‘6)" 6(4) 6(8)

Y xoTd 9TH COOTHOIICHUSA ROBOJIBHO wacTo napymam-
¢s, IO HUM MOYKHO opnemnposa-rbcﬂ B HavuaJbHbIH nepnon
"0byuenns.

IIpocrpascTBeHEYI0  KOHGUrypamuio KOMILTEKCHEIX
POHOB §- H p-3MeMeHTOB MOXKHO OIpeReNAaThb HA OCHOBE
OPUHEOUNOB, PACCMOTPEEHBIX B pasA. 4.

Ecin xommirexcoo6pasoBaTeséM SBJIAETCA atoM d-aite-
MeHTa, TO Haubonee UacTo IIPOCTPAHCTBEHHAA xondmrypa-
HUA OIpefenaseTca COCTABOM:

'COCTAB «vvvvoovs.. Melp MLg ML4(d§)J MeLy(d") n#8
MpocTpascTBeEHAS  JuHe#l- OKTA- ILIOCKHIT TeTpasap
KORpUIypanys ..... Haa AP  KBagpar )

Hua xaxpoi MPOCTPARCTBEHHOR KoH(puUrypauuu KoMII-
JIEKCHBIX MOHOB d-3jIeMEeHTOB MOJKHO IIPDHMEHATE IPeCTaB-
JeHmA 00 onpenenemmro THIA mﬁpmmmx opbuTransx

nen'rpa.nmioro a'roma .

‘% €m.; O. Korron, Ix. Yuaxknecox. OcHOBEY neopranmeczmﬁ XH-
Muy, — M.: Mﬂp, 1979, C. 95,

a7e

) [ICL.

Hia aEBeiiHLIX KOMIIEKCOB DPUMEHAIOT HPeACTABIE-
HHe O Sp-TEOPHIHEIX upémmx, TETPAdAPUYECKHX ~— -
sp"’ THOPHAHEIX, IJIOCKOKBAXDATHRIX — dsp® -rnﬁpn,qnmx,
OKTARPUIECKHX — s_p3-d2-m6pn.mumx.

: Ipamep 1._ Kakyro OpoCTPaHCTBEHHYI0 KOH(PHIYPALHIO HMEIOT

KomanexcHsre nounl [Aglf n [T-iFG]z‘? Kawxue rubpuansie opbarann
KomMiLtekcoo6pasoBareneit y'xac'myxor B ofpasoBanuy CBA3ei ¢ Jura-

: naun?

Pemenne. KoMmuexcaslit Mo fAgl:]” nuneen, T. e. umeer cTpO-
exne{I— Ag + IJ ", a[TiFgl’” mmeer orTasapuveckoe cTpoeHwme.

JonopHO-AKIeNTOPHEIE CBA3X 06pasyioT sp-ru6puaHsle opburanu
voma Ag® i 9p®d®-rubpunniie opburanu nona Tit*

KommiexcHnie noHsl Tuna MeLy, XapakTepusylouuecs
HAJTHIHEM BOCEMHE aeKTPOHOB Ha d-op6uTanax KOMILIEKCO-
00pasoBaTens, COCTOAMUX U3 UeTHIPEX BJIEeKTPOHHHIX Iap,
uMeloT KoEdgUrypanmio miIccKoro keaapata. Ilosromy mina

‘yc'ranonnemm NJIOCKOKBaAPATHOrO HJIH TEeTPa3ApUIECKOro

CTpOoeEUA YEThIPEXKOOPAHUHARIMOHHBEIX KOMILIEKCOB Heo0-

- XOpMMa RONOJHUTEeNbHAA NHDOPMANNA 0 MAPHUTHEIX CBOM- -

CTBaX: JUaAMariuTHLIE KOMIIJIEKCEL — HJIOCKOKB&AP&THHG,
a NapaMarauTHbIe — TeTpasaApudecrue.

IIpuMép, 2. OmpegesiuTe IPOCTPAHCTBEHHLIE nombm'ypmmﬁ KoMII-
JIGKCHBIX HOHOB [NiCl.,,]""' u [Ni(CN), 1%, €CITE M3BECTHO, YTO nepBhIit
3 HEX napamammea, a BTOpoil — AuaMarHUTeH.

Pemenne. InexTponnas dopmyna BHemEnx 3d- u 4s: opﬁwraJxer‘&
aroma Ni 3d%4s%, a mona NiZ* 3d%4s°. TaxumM 06padom, KOMIIEKCHELe
MOHLl HUKEJIA MOPYT MMETh KOH(UIyPALHIO MJI0CKOro KBagpara, of-

" maxo napamarmuraeit [NiCl,J*~ umeer Terpasgpuuecxoe cTpoenme u

sp®-rubpunurie opbuTaNy, 8 AMAMATHUTHEIE INKCN) PP — c'rpoem?le
IIOCKOro KBaAparTa i dsp’-ruGpuniste opéuTany. ’

3anatm .

706. Onpene.nn're npoc'rpancwaennyzo KOHQUrypamuio
KOMILIEKCHEIX HMOHOB: a) [BeF4]2',. 6) [A1F6]3“, B) [CIF:];
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. 707. OnpexenuTe reoOMeTPHUECKOE CTPOEHHUE KOMILIEKC-
" HEIX moHOoB. Kaxoro Tuna rubpumHeie opGuTany KOMILIEK-
- coofpasoBaTesa yuacTBYIOT B 06pasoBaHuH CBAgel ¢ uran-

pgamu: a) [CoCl, ] ; 6) [MnC1,}1*"; B) [FeClL,T; r)'[Pt(N Ha), )% —
OUaMarHuUTHBIN; 7). [PdCl4]2‘ —  JNaMarHWTHBI;
e) [Cu(NHy)J*; x) [AuCl]”™ — auamarsuTHSBIE;
3) ’[NiF4]2“ — mapaMarHUTHEIN? ‘

'708. Onpenenure reoMeTpHYECKOe CTPOCHUE KOMILIEKC-

HBIX HoHOB. Kakoro tuna ruGpugubie op6UTaIl KOMILIEK-
. cooBpazoBaTens yJyacTBYIOT B 00pa3oBaHMM cBA3ell ¢ JIUTaH-
namu: a) [Cu(NHz),]*; 6) [Cu(CN);1*7; B) [Cu(CN), 2

709. Onpenenure reoMeTpuYecKoe CTPOEHNE KOMIITIEKC-

HbIX HOHOB. Kaxoro Tuna ru6pusHable OpOGHUTAIN KOMILIEK-
¢oobpazoBaTesisa yUacTBYIOT B 06pasoBaHuu cBA3eil ¢ Iuran-

namu: a) [Co(NHg)sl**; 6) [Co(NH,)s]™; 5) [Ti(H;0)6]*;
r) [Mn(CN)eI*; 5) [Fe(CN)eI°; e) [NiFe]™; ) [NiFe]* 2

10.4. BBIYHCJIEHHUE PABHO'BECHI;IX
KOHI.IEHTPAIIHﬁ B PACTBOPAX,
CONEPKANMX KOMIIJIEKCHBIE COEI[HHEHI/IH

Baemusa cepa KOMIOIEKCHOTO COeAWHEHHA NPH pac-
TBOPEHUH HAIEJIO AUCCOMUUPYET 10 THIY CHJILHOIO JJICKT-
poaura: . . '

K,[Hgl,] — 2K* + [HgL,J*-

Buayrpennsa cdhepa aBiseTca cjaabbIM 3JeKTPOIUTOM M
BUCCOLMUPYET 00paTMMO U CTYNEeHYATO:

[Hg_14]2' 2[Hgl;] +1T7

[Hgls] = [Hgly) +
[Hgl,] = [Hel]" + 1
[HgIﬁ = Hg"’_Jr +1°

* 3Aecx; Hgl, — Monekysst B pacrBope, 60/Iee TOYHO X COCTAB OMH-
criBaerca dopmyioif [Hg(H,0).I:]. : :
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. Kapol cTynenu AucCcOmMAIuM COOTBETCTBYET : KOHC-
TAHTA  JUCCOLHMANNH, KOTOPYIO HASBIBAIOT CTyneHudaToif

Kxornemanmoil Heycmoiiugocmu. Homep KOHCTAHTH COOT-

BETCTBYET YHCJIY JIMTAHA0B AUCCOLUUDYIOMET0 KOMILIEKCA.

TaR, U1 BEIINEHANIHCAHHBIX ypaBHeHHH

- |Hely ]lI ] =5, 9- 107%

[HgI4 !
Ky = ZELI) g 66 1074
|Heglz]l
K, = ngI"'][I ] - 1 1 -11 o
27 T\Hgl,l 10

(Heg U] _ -13,
K, = Bl 1,35 10

ITpoussefieHre CTYIIEHUATHIX KOHCTAHT HEYCTONYNBOCTH
TaKXKe ABJIAETCH nonc'ran'ron ¥ HasbiBaeTcs ofmiei KOHCTaH-
TOM neyc'ronqnnoc'rn

K = K4K3K2Ki,

KOTOpas AJA KOMIUIEKCHOrO HOHA [Hgli"] MMeeT BuIpa-
SKeHHe ’ o
K= Erastey oy =1,5-107%,
|Hel{)

Bennuuny, o6paTHyIO ‘eil; HashHIBAIOT ofbmieil KOHCTaH- -
Toii yeroiiunsoctu. Tak, ana Toro xe KOMIIJIEKCHOI‘O HOHA
OHA COCTaBJAET

QOueBNAHO, YeM MEHBIIYIO CKIOHHOCTH K JAHCCOIMAIUH
NPOABJASET KOMILJICKCHBIH HOH, TeM MeHbIIe ero KOHCTAHTA

" HeyCTOMUNBOCTH U 60JIbIIle KOHCTAHTA YCTOHYHBOCTH. Ecan

OAHOTHIIHLIG KOMIJIEKCHBIE HOHB XapaKTePHU3YIOTCA CHIb-
HO paanmlalomnmnca OﬁmHMH KOHCTAHTAMH Heyc'ron'm-

BoctH, Hanpumep [Ag(NOy),J” — 1,3 - 107%; [Ag(NH,),]" —
5,7:107% [Ag(S;05);*” — 2,5 107!, [Ag(CN);T — 8- 1072,
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TO-MOMKEC YTBEPKIATE, Yo BanGoxee CHASHEIM dIeKTDOIH-
TOM OY/IeT IepBhLi, a Haufonee txaGLIM — DocAeRHE. Oue-
BEAHO TaKiKe, YTO PN OXHOM H TO e MONAPHOH KOHIEATpa-
IAK KOMIUIGKCHOTO COSAMREHAA KOBIeHTpanus Homos Ag',
Oynet Coxbilie B pacTBope an'rpn'mom KOMILAEKCA A MeHb~
Iie B pacTBOPE IMAHUHOT'O. '
O6uiue KOHCTAHTH HEYCTORYHBOCTH YAOOHO HCTIONB30-

BATH IIPH PacyeTax KOHIEHTPaNMHA B paCTBOPAX KOMILIEKC-

HBIX COGAKHGHHH npn PI351’>ITR€ JAHTagna.

Tpamep 1. Bursucsnre KonnenTpanua nonos Zn®’ u [Zn(N. Hs)z]2+
B 0,1 M pacreope [Zn(NHj3),(NOs)z, comepiaiiem RONOJNHATENHHO
0,8 nonn/n aMMH&KB.. (O6inaa KoucTakTa HEYCTOHYMBOCTH [Zn(NH,),P*
cocrasaser 2,0 - 1079,) R

Pemenne. [ng perrenus safauyg MOKHO BOCIOJB30BATHCH ypas-

BeRuaAMn
[Zn(NH3)4]2+ = Zn®* + 4NH,

[Zn(NHg),** = [Zn(NHg),** + 2NH,,

TAK KAK B KA /J0M I3 COOTBETCTBYIOILUX BhIpaxeHuil KOHCTAHT HeyC-
. TOHYMBOCTH :

IR INH.M
L LY
[Zn(NHj); ') :
2+ 2 .
Ky = 2O WHLE Zp ) g8
1Zn(NHy)¥') -

. HEM3BECTHOX OKasmBAETCA TONBKO ofHa pemwumma: [Zn*'] _um
. -+
[Zn(NHs)g }. B aTuX BrIpaxkenuax [Zn(NHa)T] NIpaKTHYECKH DaBHa
N
_ HCXOAHOH KOHIEHTpAUKRH KOMILIeKCa, T. €. 0,1 MONL/J, TAK KaK ero guc-
colFaniza CHILHO NoAaBIeHa H30BITOUHBIM aMMUaKoM, a [NH;] npaxtu-

YyeCKH paBHa rco:-meH'rpannn JOTIOJIHUTENLHO BBEIEHHOI0 aMMHUAaKA, TaK
Kak Ao6aBzca aMMI'IaKa 3a cuer AUCCONHAANIA KOMIVIEKCOB MaJsa. Orciopa

[Zn(NHa)4 - CiZn(NH,),IINOg),
S— 87 — 2 =

241 =
[2Zn +].“ K4 [NH, 4 1-4

CNH,

~2-107° T;)%l? = 4,9 1071 yons/n; -

k4

. . Cizn(NH,) [N .
TZn(NH)}' 1= Koyttt = 5,410 01, =
' CNm, '

= 8,4 -107% moan/m.
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- Pacwer ROEHeHTPAEE HOECE METRIIR B IPHCYTCTBHHN
JAuraBpa, B yacTHocTu [Zn?'] B aMMmauHOM pacTBOpe, ZaeT
BOSMOKHOCTE Y3HATH, BRIHAZET HH OCAJOK MasopacTBODH-
Moit conu mMHKa OpH Aob0aBIeHUHR coo'rBeTc'rBylomnx oca-
aureneii,

Hpiumep 2. PaccunTafite, PO3MOKEO AH o06pasoBaHMe MAJOPACT-
BOPHMEIX OKCaJaTa, KApGOHATA ¥ CYIb(MEAa IAHKA M3 PACTBOPA, ONH-~
canHoro B mpumMepe 1.

Pewenue. Ilpoussefenus pacreopumocts ZnCy0,, ZnCOs3 u ZnS

coorsercreenno parart 1,5 - 107 1,45 10711 1 1,6 - 10724,
IOna roro uro6m Brman oecafok ZnC,0, KOHLeRTpanus oKca-

 naT-HoHA Ao/LxHA OB1TL Goxnme 3 MoOnL/a:

IIPz:.c,o4 _15. 10-9

Zn2+] 4,9.10-10 = 3-,1/1\10;;1.,/)!_’

[C.0%"

Tak Kak cojeli maseneBoil KUCIOTHL C TaKOH BHICOKO# pacTBOPH-
MOCTBIO HeT, TO U3 pacTBopa ¢ [Zn?*] = 4,9 - 1071° moms/a ocaxpenne
OKCAJIAaTA HEBO3MOKHO. .

CooTsercTByomuii pacuer ana KapGoHaTa NEHKA

HPguco,  1,45.10-1t
(oforg $ == =3-107%
[ 3 ] [Zn2+] 4,9, 10—10

IOKABLIBAET, YTO .noc'ra'roqnd KOHIIEHTPAIMIO KOHOB CO§' chenarb

Gosbme 8+ 1072 MOJB/T, ¥ 0cafoK BYAET BEIIaaTh.
Auanoryunniit pacuer pyia CynbOUAA HUHKA

-, 1P .10-2¢ »
[SZ 1> .____:13_5 = 1,6:107%% 10 e 3,3 1071 mons/n
[Zn¥} 4,9-10° :
HOKA3LIBAGT, YTO CYIbGOUA LHUEKA BLIAAAET npakTHYECKH NpH moﬁon
KOHIEHTPALINY CYJIbGHA-HOHOB.

W3 mpuseseHHOro npumepa He BHJHO, KAKAd HaCTh
MOHOB IUEKA GyJeT ocaxk/eHa B BUe KapboHaTa MIH CYJIb-
bunga npEKa.

Benexcrsue mamoft pacTsOpuMOCTH cyabduIa IUHKA
KOHIEHTPallU¥ MOHOB HaJ €r0 OCAJAKOM pACCUUTATEL He-
CJIOXKHO.

TIpumep 3. PaccunurafitTe OCTATOMHYIO KOHIEHTPANMIO IMHKA B
pacTBope, €ciau HayajdbHEle KOHIEHTpanu# ObLIn "lzn(NH,mci, =

= 0,1 Mons/x, ey, = 0,8 MONB/T, €ng,z = 0,3 MonB /1.
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. Pemenne, Hanuinex ypastenyue peakiuy i BHpasKenue: uoucman-
o paBHOBeCus ¥ paccuntaeM ee:

[Zn(NHa).,]Clz + NayS = Zn§ + 4NH; + 2NaCl
[Zn(NHa)dz" +2CI" + 2Na* + s* =

o «—ZnS+4NH3+2Na +2cr
[Zn(NHs)dz* s’-‘ = ZnS + 4NH,4

a IZn(Nﬂs)f*usz-_i OPss 16105
=1,3-10'5, ' o)
Cawmoif Mmanoit GyAé'r [Zn(NH3)f+ 1 oﬁoanéqzm ee x:
» [NH31= enn, + 4(Czaquy), 01, — %)-

. B.oeagox ZnS B 0fUHAKOBBIX KOJMUYECTBAX BLIBOAATCA H3 PacTHO-
pa MOHH H Zn?*, u 8%, B pacrsope ocraerca X MOJE/J WOHOB
[Zn(NH;),I**. Crenosaresnsio, M3BIEKAETCA B OCANOK (cz“(NH:shCli -

X) MOJIB/J HMHKA I CTONBKO K6 cym,dmn-nonos KOHUEHTPAHUA CY b
(px«m HOHOB GyAeT paBsHa .

. .

[8%1= enaps — ey, 0, = %)-
TlogcraBnseM HallZieHHbIe BEAMHUHDL B ypasrenue (10.1):
{Lonm, + 4(Cizneumy) 101, = 2D}

1,3-10% = ,
%{Cna,s 7 (Cizagumy), 101, = %)}

orcrona

{enn, + 4(chn(NH3) jor, — *)H

, 1 8-101%{cy, g~ (C‘lzn(NHa) |C|,"x)}

B 3TOM YPaBHEHUH MOXXHO npeneﬁpeqb Benmmnamn x B KadecTBe
Butxm'aemux .

(enm, + 4€izn0m, 101,
x= =

1,3 -10%%(eng, s = Cizacuny), ic1,)

_ _ (0,8+0,4)%
1,3-10'5(0,3-0,1)

=8,0- 107! Monn/ .
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. Ogn2+ =

- Taxum o6pasom; [Zn(NH;g):" 1=-8,0 - 107%° monn/x u ocaszenne
CUMTAETCS NOMHHIM, N AR
CocraB pacTBOpa. Hajf. 0CanKOM: . Ny, ="1,2 monn/iu, CNags =

= 0,2 MonB/%, Ny = 0,2 Monn/ 2.

Ananoruunsiil pacueT KOHUEHTpaluii nocjie BBeJeHNUA
KxapGoHaTa HaTpMa B pacTBOp npuMepa 1 oxasniBaercs
OYeHb HEeTOUHBIM, TaK Kak Ronc'rah'ra'pannonecnx, aHaJO-
ruunada (10.1) n pasnaa 1,40, — BesMYMHA cpaBHn're.nLno

Hebonpmas. -

C DOMONILIO NPOTPAMMHEPYEMEBIX MUKPOKANILKYIATOPOE

uiazr nporpammbl Mathcad Mo:xkHO paccumTaTs pacTBOpH--

MoCTh KapOoHATa IKUHKA IIOCJe BBeJeHHUA OIpPeReICHHOTO
KOJIMYEeCTBa COERUHEeHHA, COLCPKAIIEro JUTAHL.

IIpumep 4. Paccuuraiire pacTBopuMocTs kapGonara nuHKa B 0,8 M

" pacreope NH;.

- Penrenne. Ha rpauniie ocaka K pacTBOpA CYIleCTRYeT paBHOBecHe
' - ZnCOz = Zn2* + COY”

AMMHaK OKasbiBaeT BANAHNE HA 3TO pasnosecne, CBA3BIBAA HOHH
Z 2+ B paa.rmqnme aMMHayHble KOMIJIEKCEI. Ecnnm pac'rnopnmoc'rb

KapboHaTa nMHKa 0603HAUUTH §, TO [COa l=s MOJIL/JI, o6masa KoH-

) u.ea'rpauua IUHKA B PACTBOPE TAKKe PABHA §, OHAKO

[Zn**)=s oty 04 »
rae

K"x 1 .
[NH3]4+KH INH; 3+ Ky, INH;P+Ky  INH)+ Ky .’

’

P = [Zn**)[COY 1= 2 0y 0s;  s= |-DE,
. . aan*
BBesiennasi KOHUEGHTPAIMA aMMHAKA paclipedenurcs Mem PABHO-
BeCHOI KOHUEHTpanueil aMMHaKa U KOMILIEKCHEIMU HOHAMU [ZnNH3 *,
[Zn(NHj);] >, [Zn(NH3)5]**, [Zn(NH;),)**: '

\

= [NHg] + [Zn(NH3)2+] + 2[Zn(NH,)3" 1+

+3[2n(NH,)5" 1+ 4[2n(NHy);" ).
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O6oznaunm [NH;] = x:
[P 4.1r:“+3x3KH +2x2KH i txKy
,\[ocm‘,\tsnc‘uKK x3+ Ky x2+Ky -x+Ky |

CNH, —x+

B aroM ypaBHeHHHM €CTh OJHA HEM3IBECTHAA BeIWUYMHA — DPaBHO-
BecHAA KOHNEHTPANUA AMMHAKA. Paccumrannas no npm'paume Math-
cad pacTBopEMOCTs KapGonara UHHKA B 0,8 M pac'mope aMMuaKa
cocrasager 0,037 moas/ .

l'Ipax'mqecxn B&?KHHMK HABAAIOTCA 3aA84YH pacqe'ra
PACTBOPHMOCTH TAKHMX MAJOPACTBOPHMEIX coJeif, KOTO-
phle ¢ COOCTBEHHBIME ABHOHAMHE 00Da3yIoT KOMILIEKCHEIC
coeanHernuA.- OCOGEHHOCTHIO TAKHX COJNell ABIAETCA CY-
IiecTBOBaHUE HeHTPANBHBIX MOJEKYJ B HX pPacTBOpax,
npuieM KOHIEHTPALUA HelTpanbHBIX MOXEKYJ Dp® HA-
MUK OCAAKA 38BMCHT TOJBKO OT TeMIepaTyphl H OCTaeT-

€, CAEZOBATENHHO, NOCTOAHHOH RO Tex mop, NMOKa cy-

mecTByeT 0CaZOK. PaccuuTaTs KOHIEHTPALMIO MOREKYJX-

MOKHO HCXOAA H3 HPOKSBQRGHKH pac'rnopnmoc'rn MAaJO-
pacrTBOpuMoOro COGA’HHQHKH n OOOTBeTCTBYIOmeH KOHC-
TaHTHL Heyc'ronqnnoc'rn.

Ipumep 5. PaccunTaiiTe KOHIEHTPAIMK HEHTPANBHBIX MOJEKYA
mag ocaaxamu: a) AgCl; 6) PbBr,.

Pemenue. a) B BognOM pacTBOpe CYIIECTBYIOT PABHOBECHA:

AgCl(rB) s Ag*t+CI'; P =[Ag'T[CI'}=1,78 - 10719

AgCl (p-p) 5 Ag* +CI'; ~ Ky = [Aﬁ;g]—gf}‘l =9,12-10%,

oTcléna

S +1{c1-y _ OP 1,78 -10-10
AcCl] = {Agt]] = AgCl 1, .
tagCl] Ky, Ky, = 912104

=1,97- 1077 Moznb /1.
6) inA cOOTBETCTBYIOIIMX YPaBHEHUH HAXOANM KOHCTAHThI:
PbBr, (18) = Pb%* + 2Br; IIP = [Pb>* Br 2= 9,1 - 10°5;

[Rb2*][Br-)?

PoBry - 012

PbBr; (p-p)  Pb?* + 2Br™; Ky, , =

* DU PACYETE! MOIKHO HPOBOAKTE KE TONLKO )uxa conei, HO M Maxopa-
CTBOPHMELX FUAPOKCHAOB. :
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OTCcIofa

-12 - &
PbBr,]= [PP*1-(Br ] _ TP _9,1-10°¢
[ rzl K“x-z K“xoz . 0,012

= 17,6 107! Monn/x.

Hcnonasays 3T0 CBOMCTBO PACTBOPOB, MOYKHO COCTABHTH
APOTPaMMY PacueTa PACTBOPEMOCTH MaIOPaCTBOPHMOTO-CO-
©MHEHMS B BOJie HJIM B IPHUCYTCTBHE PACTBOPHMOrO COGAH-
HEHUA ¢ OTHOMMEHHEIM AHHOHOM. o

Hpmuep 6. Paoctmraﬁ're pacTBopumocTs AgCl: a)B 0,2 M pacTBo-
pe KC1l; 6) B Boge.

: _Pemene. a) CocraBum 6ananc no wonam Cl~. Hour Cl” o6pasyror-
ca npy gucconuanuu KCl n AgCl. O6man KorneHTpanus ocBoGOAME-

AXCA IpH ARCCONUWAUNE XJopui-HoHoB cocrasut [K'] + [Ag'] =
‘='_CKc1 + [Ag*] MOJB/J. OTH UOHH! B pacTBope 6yAyT CyLIeCTBOBATD B

dopuax CI7, [AzCLT, [AgCL;)*, [AgC1,)*” 1 mmers pasroRecasie KoR- °

nenrpanun: [CI], [AgCl; ], [AgC1 1, [AgCI
Moxcao COCTABMTH panenc'rsa

ko + [Ag*] [CI']+[AgCl; ]+ 2[AgCl3 1+ 3[AgCL ],

_ 1P [[CF] , 2iC1 2, 3[011 '
c“c‘,+[01—] [cr+ K [an i o ] (10.3)

" Pacrsopumocts AgCl onpegennm us nupaxcemm )
- s=[Ag*]+[AgCl] + [AgCl; 1+ [AgCl3™ 1+ [AgCI} 1.

PaccuutanHas 1o nporpammve Mathead pacrsopmmocrs AgCl B
0,2 M pacreope KCl cocrasnser 5,2 - 107¢ monn/x; PacTBOPHNMOCTS
AgCl s soge — 1,36 - 107" mou/a. -

3azaun

710. Briuncrnre RORIEHTpanuio RORos Kaavmna 8 0,1 M
pactBope Ko{CA(CN),}, conepmamem B naﬁmtce 0,1 mons
KCN B nurtpe pacrBopa.

711. BbluncanTe KOHIEHTPAOWI0 HMOHOB cepe6pa ‘B
0,05 M pacrsope K[Ag(CN),], coaepxxamem, Kpome TOFO,
0,01 mons KCN B JuTpe pacTBOpA.
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© 712; CroabKO. IpaMMos - cepebpa H&Xd,z;n*rcs B BUAE

noHoB B 1 a1 0,1 M pactBOpa NaslAg(Szos)z] conepmam;em, .
KpoMe Toro, 25 r Na,S;03 * 5H0? .. . . 0

713. Kakosa KOHIEHTpAIIMSA HOHOB. cepefpa B 0 08 M

'pac'rBop.eA [Ag(NH;3)]NO;, comepxkamieM, KpoMe . TOrO, .
0,8 Moan ammuaka? Ckoanko rpammos NaCl mosxuo mpu- -

GaBuTH K 1 1 yKazaHHOTO pacTBOpa X0 Haqana m.manemm
oca;uca AgCl?

714 Kaxosa xonuempan;na HMOHOB cepe6pa B 0,05 Mk

pacrsope K[Ag(CN),], conep:xamem, xpome Toro, 0;05 Mons
KCN? :

715. Ilpm . Kaxoit Konn;eHTpannn xaopuz-uoHos 0,1 M' -

pac'rnop [Ag(NH;);INO;, cozepaxamiuit 1 Mmons/m aMMHaKa,

c'rane'r HAaCBILIEHHBIM IO OTHOILEHUIO K- Maﬂopac'rnopnmomy‘

AgCl1? -
716. Brinaner AU 0caJox TajJoreEuna cepebpa Ipm OpH-

GaBaeRUU kl1xo0,1M pac'rBopa [Ag(NH;),INO;, cogepxa-:

mero 1 MoabL aMMuaKa: a) 1 1075 moxs KBr, 6) 11075 Moms
KI1? :

717. Ipm xaxoit KOHIeRTpANME HOHOB £2° Haumercs
Bbma,zxénne ocagka CdS us 0,05 M pacreopa Kj[(Cd(CN),],
cozxepmamero 0,1 mons KCN B 1a pac'rnopa?

718. CROJILRO MoJeli aMMHAaKa JOJNYKHO COZepKaThCA B
1x 0,1 M pacreopa [Ag(NH3)2]N03, yro6hel nmpubaBreHne
1,5r KClx 1x pacrsopa He BBI3BANIO BBEIIAJEHUSA OCATKA
XJIOpHIA cepe6pa? ,

719, IIponsoiiner nu ocaxzaenne cyanmna PTYTH OIpH

npnﬁamennn kK 1x 0,01 M pacrsopa KZ[HgI4], cozepsKa-

ugero . 0,05 mons KI, TaxKoro, KoaMdecTsa Mojei S » KOTO-
poe cogepxurca B 1 1 HacheHHOro pacreopa CdS? .

720. -IIpousoiiger an o6pazoBasue OcafKa HOLUZA CE-

pebpa, ecau k 1 1 0,01 M pacrBopa K,[AgCN);], coaepxa-

memy 0,02 mons KCN, no6asuts 1 + 10~ moxs KI? Hpo-
.H30MZET JIN B TeX JKe YCAOBHAX o6pasoBaHHe OCAKA CYJIb-
duna cepebpa mocie ,uoﬁasnenna 10 Mx HaCHIIEHHOro
pacTBopa MnS?
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217215 Paccunraiite kofttenTpanmio nonos [Ag(NH;),] *
B 0,05 M pacrsope [Ag(NHj;),]NO;, ® KoTopoMy jio6asiteno:
0,6 mons/n1 amMuaxa u 0,1'M03n>'/.n HORMZA KaJAuda, -

" 722*, Paccuunraiite Konnenrpanuio nonos [CAHNH,),J**
B 0,4 M pac'rnope [CA(NH;)4]Cl,, B KOTODHH noﬁas.neno
2, 5 MOJIB/JI aMMHaxKa u 0 15 MOJII:/JI Nay,CO,. ' '

723. Bmmc.nn're KOHIEHTpanuo HoHos Zn?* n'oﬁm,yld
KOHUEHTPAIHIO coe,zmnenni‘: IOUHKA B PAacTBODe, B KOTO-
pmi‘x eBefers 0,1 MOJIB/JI Zn(N03)2, 0,8 moas/n NaOH,
0,15 moas/x NayS. ‘
~. 724, PaccunraitTe cyMMapEy:0 KOHIIEHTPAIUIO HOHOB Ce- ‘
pe6pa 5'hopmax Ag* n Ag(SZO;;)t B pacTBope, B KOTOPELI BBe- -
JIeHEI 1072 Mo/ AgNO3, 1 MOJII:/JI Na28203 u 0,1 MOJIh/JI
NaZS .

725. PaccunTaiiTe KORNEHTPALMIO HEHTPAJBLHBIX MOJIe-
Kyn Baj ocapkamu: a) AgBr; 6) Agl; B) Pbl,;. 1) PbClz,
JI) Cd(OH);; e) Cu(OH),; x) Fe(OH),; 3) Fe(OH);.

726. Paccunraiire pacTBOpUMOCTE AgCls 1 MHCL

727*. PaccunraiiTe pACTBOPHMOCTH PbBrz a) B BOJte;

6)B 0,3M pactBope HBr.

. 728*. Paccunraiite pacTBOpuMOcTh AgI B- 0, 8 M HI
729. Paccuuraiite pacreopumocts Cd(OH), 5 0,6 M NaOH. -

10.5. HOHHEIE PEAKITHH C quc'rnEM - |
KOMILTEKCHBIX COEII;HHEHPIH

' Romnnexcnme HOHEI ABJIRIOTCH CJI&GHMK 3Jxe1c'rponn'ra-
MH, TI03TOMY HOHHEIE PEAKIHH ¢ yqacmem KOMIIIEKCHBIX
- COERUHEHMI BeCbMa PacIpoCTpateHHl.

B xnMHuUecKOH IPAKTHKE LIBPOKO npnménae'rca pac-
TBOpEHHME MAJIOPACTBOPHMBIX COeAUHEHUH — conelt ¥ TUA-
POKCHIOB — IIOA AeHCTBHEM pac'rBopOB, COZEPMKAIIUX. au-
ramEfbl, HanpuMep: :

ZnCO; + 4NH,OH = '[Zn(NH,,)dcos‘ + 4H291
HgO + 4KI + H,0 = K, [Hgl,] + 2KOH
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"Amporepusie THAPORCHAHN IRY  AcHCTBEN . PACTBODOB
menoueil 06pasyOT rEEPOKCOKOMILNIEKCEH], HATPUMEP:

_ Zn(OH); + 2NaOH — Nay[Zn(0H),J"

Tuspoxcmnuer, Hanpumep, axoMusus u xpoma(Ill) ‘TIpn
Zeicrun pa3baBieRHLEIX PAacTBOPOB INeouell HepeXOXsaT B
TeTParu/pOKCOKOMILIEKCH, & IPH AelicTBHHU Ronnen'rpnpo-
BAHHBIX — B TeKCATHAPOKCOKOMILIEKCEI:

Al(OH); + NaOH — Na[Al(OH),]
Al(OH); + 3NaOH — NaglA{OH)e}

Ecnu x consm tuma Pb(NOj);, AlCl; MepnerHO ,noGan-
JATH PACTBOP HIeJIOYH, TO CHavajia Habuaioxaerca oGpasosa-
HHE OCAJKOB THIPOKCHZOB, KOTOPLIe IIPU AaJbHeleM xo0-
6asnennn IeJIOYH PACTBOPAIOTCA:

Pb(NO3), + 2NaOH — Pb(OH), + 2NaNOQ;
Pb(OH); + NaOH ~ N a[Pb(OH);]

Maﬂopac'mopumme COJIM METAJLIOB, MMelomux aMdo-

TEePHBEIE OKCHALI, YaCTO PACTBOPAIOTCH B PACTBOPAX IMENO-
Yeii, HaOpuMeDp: _
AlPO4 + 4NaOH — Na[Al(OH),] + NazPOy
KoMujexcHEe coefHHEHNA MOTYT DA3DPYIIATHCH, €CIH
KobaBnseMsBIil DeareHT OCAMKAAET MAaJOPACTBOPHMYIO COJIb

HJIH BBI3bIBaeT o6pasoBaHme cgaboro 3JeKTPOJIUTA, B TOM
‘4ucie ¥ HOBOrO KOMIJIEKCHOro COeAUHEeHN s, HapuMep:

[Zn(NHg)]Cl; + NayS = ZnS + 4NH, + 2NaCl
2N33[Ag(803)2] + 4HQSO4 = 4H2$03 + Ag2804 + 3Nast4
K3[Fe(NCS)6] + 6KF = Kj[FeFg] + 6KNCS

Sanatm

730. Hanumure ypasHeHus peakmuil B MOTEKYIAPHOM
M MOHHO-MOJIEKYIAPHOM BHAAX:

6) Zng(PO,); + NH,OH —-

a) CuCO; + NH,OH —
B) NiC,;0, + NH,OH — r) CdCrO, + NH,OH -

* B pacrsopax ofpasyercs TeTparsApoKcoumaxar marpus. Lluaxar '

natpuasa — Na,ZnOp; — moskHoO momyumts cnnapienueM ZnO ¢ Na,O mun
Zn(OH); ¢ NaOH.
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" 1) CoCy0; + NH,0H — €) AggPO, + NH,0H —
x) Zn(OH), ¥*NH,0H—~  3) Ni(OH), + NH,0H —
1) Co(OH), + NH;OH— . x)Be(OH); + NaOH —

1) Sn(OH), + NaOH — m) Pb(OH), + NaOH —
-1) Cr(OH)3 + NaOH — 0) Ga(OH); + NaOH —

n) PbSO, + NaOH — " p) ZnCO; + NaOH —

¢) CrPO, + NaOH — ) Zng(POy), + KOH —

y) ZnC,04 + KOH — @) Pbl; + NaOH —

x) PbCl, + KOH — @) [Cu(NHy)]SO, + K,S —

1) [Cu(NH;),](OH); + HyS — 1) Nag[Ag(S;03)] +

"+ Na,S —

m) [CA(NH,),ICl; + HCl »  5) Na[AI(OH),] + NH,Cl —
10) Na{Pb(OH),] + NH,NO; — s1) Nay[Zn(OH),] +
' © +NH,Cl—

731. Iloan3yachk TaGANNIE KOHCTAaHT HEycTOWYUBOCTH,
onpejieinTe, B KaKHX CIy¥asx Dpou3oiifer BsauMoeiicTeHe
MeXKjly PACTEOPAMM SJIeKTPOAuTOB. HammimuTe AAA 3THX
ClydaeB ypaBHEHHA B MOJICKYAAPHOH U HOHHOM’ dopmax:

a) [Ag(NH;),JNO; + NaNO;; 6) K,[HgBr,] + KI;
B) K,[HgBr,] + KCI; r) K[Ag(CN),] + NHj3; n) Ko[HgBr,] +
+ KCN; e) Nag[Ag(S,;03),] + KCN; x) [Cu(NH;),J(NOj3); +
+ KCN; 3) K[Ag(NO;),} + NH40H ‘u) JCA(NH3)4]Cl; +
+ KCN.

' 10.6. OKACJIATEILHO-BOCCTAHOBUTEJBHEIE
PEAKITHH C YYACTHEM KOMILJIEKCHBIX
COEMHEHHN - _

O6pasoBaHHe KOMILIEKCHBIX CO6AHHECHUH YIaCTHUKAMH
OKHC/IHATENEHO-BOCCTAHOBATENHHEIX PEAKIIMi CYIIECTBEHHO
BANAET HA HX OKHUCINTEJILHO-BOCCTAHOBHTENLHBIE CBOUCT-
Ba. VizBecTHA pOJb. CONMAHOR KHUCAOTHI IPH OKHCIEHHH
30JI0Ta ¥ IJIATHHH a30THOH KHcaoTol. O6GpasoBanne KoMu-
JEKCHBIX COCIUHEHWH HOHAME METAJJIOB IOBHIIIAET BOC-
CTaHOBHTEJbHEIE CBOHCTEA METAJJIOB M YMEHbIIIaeT OKHCIN-
TeJALEBIE CBOMCTBA HOHOB MeTANIA.

IOns roro uTofnl YyYMUTHIBATHL BIAUAHUE o6pasosanns ]
KOMIIJIEKCHEIX COeAMHEHHH Ha OKHCIHTEIbHO-BOCCTAHOBH-
TeJbHbIE peaKI iy, He0OX0ANMO UMETh CTAH/|aPTHEIE OTEH-
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OUaNbl HOJNyPeaKiiuii B HOBHIX ycnonnax -B. cupasogHOH
. IUTepaType He BCErJa MOYKHO HAHTM NMOTEHOUANH! HE0GXO-

JAHMEIX OKHCIMUTENBHO-BOCCTAHOBUTENBHEIX Tepexo/oB. 11o-

STOMY PACCMOTPHM cnocobhI X pacueTa.

IIpumep 1. PaccuuraiiTe CTRHIAPTREIE OKRCIHATEIBHO-BOCCTAHO-
BUTeIbHEIE MOTEHNMANE st CIEAYIOIMKX IOTypeaKnui:

a) Ag(NH;); +e &= Ag+ 2NH,
6) Fe(CN)s + e~ = Fe(CN)g~

. Peienue. ) YOJIOBHA CTAHAAPTUZALME CIIEAYIONTHE: [Ag(NH,); =
= 1 mons/n; [NH3] = 1 mons/an. CocraBnsem ypapuenrie Hepucra: °

°

E[Ag(Nﬁa)zl'f/Ag = Epgr/ag +0,0591g[Ag"].

Kounenrpanuro #onos Ag* B 1M pacreope [Ag(NH;),]' npm
[NH3]=1 mom,/n HAXOANM U3 OOLIeH KOHCTAHTHI HeycrofiuusocTn:

- _ [Ag*]INH, )2

Ky, = “-—i- ;
[Ag(NH;),1

[Ag.+] = Ky, , Mo/,

Ele(S:H;),WAg = By pejag +0,059 lgKy , =

= Epgrrag = 0,059 pKy, .
Jna nona [Ag(NHp),]* naxonum B ran, 11 punoxenusa pKy, , =

= 7,24 n noAcTaBxAEM:

°

By pgouny),rtrag = 0,8~ 0,059 - 7,24 = 0,37 B.

6) YenoBua craniapTusanuy creayomue: [Fe(CN)s ™ 1= 1 Mons/x;

[Fe(CN)g" ] = 1 mons/a; [CN™ 1=1 MonL/. CocTasnseM ypaBHeHme
HepHcra gns nonypeaxnuu:

PR pra0,17B,

‘EFG.(CN)'g’/Fe(CN)é-/z E, Fod* /pett "' 0 059 lg {§e2+}
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S £ oﬁmnx KOHCTAHT' neyc'roﬁtmnoc'm HAXORUM:

g Fe‘(CN)g' 3 Lf?:?éﬁ%L
' 8

- i « _ [Fe2*)|CN-]¢
na Fe(CN)4 K = ;

amre®e - Bre T reont

[Fe™*]= Ky i [Fe**1= Ky .

. Lo s
EFe_(CN):'/Fe,(CN)g‘ E s+ pezs + 0,069 1g K_—:{
1-8

= E s pe2e + 0,059 (Ig K;,l_6 -lg Ky )=

EFe“/Fe” - 0,059 (pKHl 6 pK;;l—G )=
=0,77- 0,059(31 -24)= 0,36.3.

Vicnoap3ysas OKUCIMTENEHO-BOCCTAHOBATEILHEIE IIOTEH-
HAaNEl HOJYyPeaKIHil ¢ YYACTHEM KOMILIEKCHBIX COefHnHe-
Huil, MOXHG PACIIMPHTH KPYT 3aja4 1O aHAJIHM3Y XUMHUe-
CKHX CHCTEM.

Hpumep 2 Iloxkaxure ¢ nomomuo OKHC/IHTeNBEO-BOCCTAHOBH-
TeNBHEIX NOTEeHIIZAJIOB, CIOCOOHA JIX METATINYeCKadA PTYTh BBIASIATE
BOJIOPOX K3 HOLOBOJOPOAHOM KHUCIOTEL.

Pemenne. PaccunuraeM cTaHZapTHLIR NOTEHINAN TONYPEAKIIHHA: .

C[HgL P +2¢ = Hg + 41

. g 0.058 1 gt
EHgli"/Hz Epgor g lg [Hg*"]

Yenosua craHfapTH3AIMNY: [HgIﬁ' 1=1 MoTB/1, '[I‘] =1 mons/n. Cie-

AOBATENBHO,
2+ .
[Hg ] KH1_4 ’
o _ e 0, 059
Engli'/ng = Eygorme + lg Ky,
. 0,059 _ 0,059 0 oo _
nerig T o PR, = 0,85 = 22055 20,88 = -0,03 B,
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TaK KaK CTARAAPTHLAL DoTeRmway nonypeaxrws 2HY + 2 ¢ = H,
paBeH HYJII0, TO BEIACJIEHHE BOLOPOAA BOSMOXHO, ClIeZyer yuecTs, UTo
. ANA pearmuu : . .

Hg + 2H" + 41" = [HeL, > + H,
Roac'ran'raf pasgosecus

l gl, ]PHz

CHAPIT I8 =10.

TIpa cOOTBETCTBYIOMIUX YCAOBHAX MOMHO paCTBopH’Pb-
3HAYHUTENHHOE KOJITUECTBO METa/LINUeCcKoil pTyTH.

3agaun

732. Ilonpayacs BeINUNHAME CTAHAAPTHLIX OKHUCIUTED-
H0-BOCCTAHOBHUTEILHEIX IIOTEHIIMAIOB, ONPefEINTe, BOBMOXK-

HEBI JIM CIEAYIONIUe OKHUCINTeIbHO-BOCCTAHOBUTEIBHEIE PeaK-

nnuu: 8) Ky[Fe(CN)g] + I; —; 6) K3[Fe(CN )s] +KI —; B) Ag +
+HI— H, +...;r)Ag + HCl - H, +...; ) Au+ HCl + Cly —;
e) Co + NH3 + 02 —>; IK) COC]Z + NHa + 02 —;3) Cu +
+ [Cu(NH,),]SO, + NH; —; u) [Cu(NH;)3]C1 + NHg + Oy —

k) Pb + NaOH — H; + ...; @) PbO,; + CrClz + NaOH —;
M) Au + NaCN + 0, — ‘

11, IEPHOAWYECKHW 3AKOH
¥ CBOACTBA COEJUHEHMIH

Hepuoduieckui zaxon J. H. Mendeneeea B BHacTOA-
miee BpeMs MOKHO C(OPMYJIHPOBATL TAK: CBOHCTBA IpOC-
THIX BEIECTB, a TaK:Ke GopMEI 1 cBoiicTBa coefuHeHN ane-
MEHTOB HAXOJATCA B DEePHOZNTIECKOH 3aBCHMOCTH OT BEJIH-
YMHE HOPAAKOBOIO HOMEpA AJEMEHTOB B IEPHOIMYECKON
cprcreme.

Hexoropsie dusHueckne cBOCTBA dIeMEHTOB, Takue,
KaX Macca ATOMOB, HHCJO J€KTPOHOB B aroMax, AAMHA
BOJIHBI X2PAKTEPUCTHUIECKOTO PEHTTEHOBCKOTO M3TyUeHNus,
ATOMHEAS TEIN0EMKOCTh METANNOB, H3MEHSIOTCA MOHOTOH-
HO, T. €. HemepuoauuecKu. MHOrHe €BO#CTBA aTOMOB H BCe
XEMHYECKHE CBOICTBA CoeJUHEHNAN HI3MeHAIOTCA TePHOAH-
YeCKH: YBEIUUYHBAACH WM YCUANBARCH, HAIPUMED; Ha Opo-
THAKEHRN TePHoia, OHE YMEHBLIIAIOTCA RN ommﬁnmoenca B
HavyaJle CleyIOmEero Neprosa.

BamuelmnMu ANR XUMHEHE nepuoauumcum ceoiicm- -
eéamii aTOMOB SBAAIOTCH CTPOCHHE BHEIIEeH SAeKTPOREOK
060JI04KH, PaAUYC ATOMA, IOTEHIUAN HORM3AIEA H CPOKCT-
BO K 3JEKTPOHY ATOMOB, & AJfA COeAMHEHHI — COCT&B H
CTpOeHNE, OKHCANTEAbHO-BOCCTAHNOBHTEAbHEIE M KECJIOT-
HO-OCHOBHEIE CBOHCTBA.

3anaun

733. KakumMn aneMeHTaMM BAaUMHAIOTCA M 3aKaHUYNBA-
1oTcsa neprogsl Tabaunst 1. H. Meraeneesa?

734. CROJIBbKO NEPHOTOB COAEPKUT IepPHOANYECKAA CHC-
Tema? M3 Kakoro 4ucia ajieMeHTOB COCTOAT HepHOALI?

735. CroAbKO TPYNI COAEPIKAT TepHOANYecKas CHCTe-
Ma B ée Ropomonepnonnom BapHaHTEe U CKOJBKO -— B IJHH-
HOmepuogsOoM?

736. Karue oGn:me CBOICTBA UMEIOT BJIeMEHTHI ozmoi&
TPyHnsI?

737. Kakne oﬁmne CBOJICTBA MMEIOT 3JIeMEeHTHI OAHORO
nepuopa? '
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738. Kaxue aneMenTEL. COCTABJIAIOT THAABHBIE nonrpyrx-
IIBI, KaKkue — nobounsie? : ; ,

739. Iouemy o6sr4no0 np.HTaHOKAH.K AKTUHOMABI BHIHO-
csaTcA U3 Tabaunei?

740. Kaxue BIIeMeHTH ‘HA3LIBAIOT 'mnnqecxnmn?

741. Kaxue BJIEMEHTEHI HASHIBAIOT §-5JIeMEHTaMH, p- ame-
‘MeHTaMH, d- anemen'ramn, fanemen'ramn? v

742. Ilouemy anementsl Zn, Cd, Hg ormocar x d -au1e-
MenTaM?

743. IloueMy 271eKTPOHHOE CTPOGHHE BHEINHHUX dJTeK-
TPOHHBIX CJI0EB MOKHO CHUTATD IePHOANIECKIM CBOHCTBOM
aTOMOB 9JIEMeHTOB?

744. Kaxue 5JIeKTPOHHEIE AHAJIOTH Ha3BIBAIOT IOJNHBIME
¥ KaKHe — HeNOoJHLIME?.

745. Brijenure cpefy ATOMOB s-37eMeHTOB 11 rpynnm‘

IIOJIHBIE U HEIIOJIHBIC 9JIEKTPOHHBIE aHAJIOTH.

746. Brienute cpenn aToMOB p-onementos VII rpynmet

HOJIHEIE ¥ HEeIIOJTHbIe 9Jremponnme aHANOTH. -

747. B ueM MOXHO BUAETH IPOABIEHAE TOTO daxrra, uTo
ATOMEI MarHHS M ’Kejesa cofepixar Io 2 s- anem'pona Ha
BHENIHUX 3JIeKTPOHHBIX croax?

748. B ueM MOXHO BUAETH IPOSBIEHHE TOro PakxTa,
YTO Cepa M XpOoM He ABIAIOTCA 3JIeKTPOHHLIMM aHAJO-
ramu? ,

749. Ilouemy aneMeH'rm OJHOH TrpyINE MMEIOT, Kak
IPaBHJIO0, OLMHAKOBEIE CTEIICHN OKUCIEHRA?. ,

750. YeM ¢ TOUKM 3peHAA 3JIEKTPOHHOTO CTPOEHHA aTo-
MOB ONPeJeIAIOTCA CTeeHY OKUCTeHRA?

751. HYeMm ¢ TOUKHM 3pEeHAS 3JIEKTPOHHOIO c'rpoemm aro-
MOB OLPeleIAI0TCA NX BAJICHTHOCTH? ,

752. IloueMy BajleHTHEIE BO3MOXKHOCTH ATOMOB dJje-
MEHTOBR 2-T0 nepnona WHELE, HeM JIeMEeHTOB ADYLHX me-
puomoB?

753. Ho‘iemy COeAVHEHNA DJIEMEHTOB OJHOI rpynnm
Y8CTO MMEIOT aHAJOrHYHbIe DMIHUPHUYECKHEe opmyaEI?

754. TloueMy MOJIeKyJABl M HOHBI 3JeMEHTOB OXHO

TPYIiILl YACTO MMEIOT AHAJOTHYHOE reOMeTPHUECKOE CTPO-
enue?
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. 755; TIpABRMABELIM U SBANETCH YTBEPHACHHE, UTO B
KpucranindeckoMm. ¢propuie 6epmmxm 6epmmni& gsyxsa-
JIeHTHBIA? o , : .

© 756. Ilpusesure npmvxep COeVHEHHI; B Ko'ropom Ge-
prinnit 6yAeT ABYXBAJCHTHEIM. : \

- 757. Yem 06BACHATH CTIOCOGHOCTH MOJIEKYJ TPUXIOPHU- -
Ra ANMIOMUHUA oﬁpasoBHBaTL AEMEPE! TeKCAXJOPHAA AH’-
amommna? , . o

'758. Kax nsmenam'rca pajguychl aTOMOB 3JeMeHBTOB B
mepuojax M rpynmax?

"759. Tlouemy MHOIKe CBOHICTBA COENHEHMIl HIeMEHTOB
III rpynIs! K3MEHAIOTCS AHOMANLHO?

760. ITouemy Ca(OH), aBJme'rca 60Jlee CHABHBIM. OCHO-
BarueM, geM Mg(OH),?

761. IloueMy cepHHCTasd KUCIOTA ABAACTCA Gonee cHIL-
HBIM DJIEKTPOJUTOM, UeM cenenucran?

762. Ilouemy cymiecTByeT Jmarona.nx,naa aHAJIOTHS
cBO#CTE coefuHeRMit 5IeMeHTOB?

763. Kaxk n3aMeHsAeTCA 9HEPTUuA CBA3SH MOJEKYJI 32 B p4-
Y IeJOUHEIX MeTaI0B?

764. Kak usMeHAeTCA SHEPrus CBA3M MOJIEKYJN Oy B pA-
Ay TajoreHon? '

765. Kax coorHocATCA KHCJIOTHEIE CBOIicTBa cepOBOJLO-
POZHOIT U CeJIeHOBOAOPOAHOHM KHCIOT?

766. Kak cooTHOCATCA KACIOTHBIE CROMCTBA aKBAKOMII-
JIeKCOB GepHInA U Maraua? .

767. Kax M3MEHAIOTCH NOTeHIMANEI HOHUZALNY ATOMOB
B nepuopax? v

768. UeM MOKEHO OOBACHHTL pe3koe yMeHblleHHe IO-
TeHIHAJNAa HOHU3AIMY ATOMOB OpPH Iepexofe OT nneprrnoro
rasa K mieJOYHOMY MeTaJLIy? :

769. IloueMy yBesuueHHEe NOTEHIMANOB MOHMU3AIMM B
HepHOLAX NPOUCXOAKUT HEMOHOTOHHO?

770. INouemy, HecMOTPs Ha TO YTO NOTEHILHAJ MOHHU3A-
LM aTOMA JINTHA Gonpire, ueM HaTPUA, TUTHH XapaKkTepu-
ayercsa Gojee OTPMOATENBHEIM BIIEKTPONHHIM moTeHnuAa-
aom? .

771. TloueMy MeTaLIAIECKHH FaJI/IHIl IPOABJAET Gosee °
clnabnle BOCCTAHOBHMTELHEIEC CROMCTBA, YeM AMIOMUHTH?
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772. Kax m3aMeRAeTCH CPOACTEO K anexmony ATOMOB B

Igepwogax W rpynmax?

773. Yem MOKXHO 06BACHATH GONbIINE BeTHIARE] CPOK-

CTBA K BAEKTPOHY Y 2XEMEHTOB TPEThero nepuona oo cpan-
HEHUIO CO BTOPLIM IIepHOLOM?
774. Yem M0XHO OGBACHATH HEMOHOTOHHOCTS H3MeEHe-
' HAS CPOXCTBA K JJIEKTPORY ATOMOB 3I€MEHTOB B IEPHOAAX?
775. Ilouemy, HeCMOTDPA HA MEHBLIUYIO BeNMUUHY CPOX-
CTBA K 3JIeKTPOHY aToMoB dropa, dTop saBAgercH ﬁe.nee
CHJILHBIM OKHCJIHTEIEeM, YeM XJI0p?

'12. SATAYY U YIPAKHEHHS
O XMMHAH SJEMEHTOB -

12.1. I TPYIIIA NEPHOIHYECKON CHCTEMBI
DJIEMEHTOB

776. Hannnm're YDPABREHH CJAEAYIONIHX Pearmuii

a)HCl+Zn— . a)Hy +Cl, —

6) C + H,0 — M)Hy+Na—
B)CO+H,0—> #) NiO + H, >

r) CH, + H,0 — 0) Bi,0; + H, >
HNaH+H,0—  mn)H,+F;—

e) BaH, + H,0 — p) PdCl, + H; —

x) Na[AIH,]+ H,0—~  ¢)MnCl; + H, >

3) Na + H,0 — 1) Ko[PtCl ] + Hy >

u) Na[BH,] + HCl — y) (NH,),[PtClg] + H, 5
x) Al + NaOH — &) [Pt(NH;),Cl,] + H, >

- 777. OXCHE skesesa(Ill) BoccTaHaBIMBAKOT KO METAJLIA
BoJopoZoM. PaccumraiiTe MaKkcHManbHOe JaBJACHEE M KOH-
HeHTPAIHI0 BOAABEIX NAPOB B OTXOASNel rasosoil cMecH,
uMelomed CTAEZAPTHOE AaBiIeHyNe U TeMIeparypy 327 °C.

778. CranzaprTeLIl OKUCIMTENHHO-BOCCTAHOBHTEIE-
HBI noTennuan noaypeaxuun HY + ¢~ 2 H pasern -2,1 B.
PaccunraiiTe TeOpeTHueCKoe LaBjeHHEe aTOMAPHOTO BOXO-
poza max 1 M pacrsopom HCI, B KoTopoMm oxuciseTcs me-
TaNNIuYecKHil IUHK M KOHIEHTpanus noHos Zn>t gocruria
0,001 mosn/a. ‘

779. Cronbko anexTpuuecTna (B A * 1) morpebyerca nina

. BBIJeJIeHN A 1M Bogopoza (0°C » 101,3 KHa)?v‘RaRoﬁ

06beM KNCIOPOAa BHIAEIUTCS IpH aToM?

780. IIpu xakoii cune Toka IIpOKSBOJ.IHTeJILHOCTB 3JIEK-
Tponn'mqecxon BAHHEBI COCTABHUT 100 M Bogopoaa (0°C u.
101,3 xIla) B cyTxu?’

781. CRONBKO MHHYT CJERYeT IPOIYCKAaTh TOK CHJIOH

5 A, urobm monyumts 1,51 rpemyuero rasza (20 °C u
08,64 'x11a)?
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-++'782, Cronbxo Mmunnuaurpos 4 1 pacraopa HCl norpeby-
eTca Ans B3aumozeiicTsusa ¢ 10 r uuaka? Beruncanure o6bei
‘obpasyromeroea rasa (0 °C m 50,65 xIla). Kakxosa 6yzer
HODPMAaJXBHOCTh NONYYEHHOTO pac'rnopa COJIH, eCJIK. ero pas-
.6aBuTb 0 0,5 N7
. - 783. Cxonpko UTPOB Bogopons (20 °C un100 xIIa) BHIJIE-
JuTCA Opm B3auMogeiicteun 165 r sxenesa ¢ 1 xr 30% -noro
pacrsopa HCI? Cxonbxo PpaMMOB HCl ne poiiger npn 5TOM
B peaknuo?

" 784. Macca 1 1 rasa, uamepemmro npu 31°C n
104 kIla, cocrapnser 1,154 r. Hamm're IJIOTHOCTD I'a3a 1o

BOAOPOIIY
© 785. Kakosa lIO}I'beMHaH cuna 1 M nonopona? Ralcnm
06'5MOM FeTHA MOMKHO 3aMennTs 1 M° Bogopona?
_786. KaxoBa INIOTHOCTS rpeMydero rasa (2 oosema Hy u
1 ofbem Og) 10 OTHOmEHHIO: &) K BOXOPOXY; 6) K KHCIOPORY;
B) K BOZAAHOMY ITapy; I') K BO3AyXy?

787. Kaxas cMeCh BOZOPOAA C BO3LYXOM (21% 02) ABNA-

erca. Haubosee B3ppIBOONAcHOI? BrrumceauTe DpOEHTHOE
coZlep:KaHMe BOKOPOAE B 9TOil cMecH.

788. Kakoit o6pemM BogOpOIA crenyer no6aBuTh K 1 M3

KHCJIOPOZa, YTOOEI. IOJYYHUTH CMECh, IJIOTHOCTE KOTOPOi
paBHa IIOTHOCTH Bo3ayxa?

789. ILnoTHOCTS HEKOTOPOH CMECH BOAOPO/A C KHCAODO-

AI0M 110 OTHOIIEHUIO K BOJOPOAY paBHa 10. Berupcanre npo-
HeHTHEIH COCTaB 3TOi cMecH.

790. HanumuTe ypaBEEHNA CASAYIOIAX PeAKIIHIA:

a) Li + H,0 — ) NagOy + CO; —
6)Li+0, — M) NaOH + Al(NOj); —
B) LiH + H,0 — 5) NaOH + NaHCO;z —

r) LiH + Cl,— 0)K +0, —

1) LiH + HBr — n) KO, + H,0 —

e)Na + 0, — p) KOH + H;As0, —
- %) NaCl + Ca -5 ¢) KOH + BeCl, —

3) NayO + Cr;0; 5 ) KOH + Al,05 >

1) NaOH + ZnSO0, — ) K;0 + ALO; 5

) NaOH + NH,Cl — ®) KO, + CO —

791, Hanumure ypasHeHUS peaknumit o6pasoBanus us

LiCl MasopacTBOpUMEIX coJeit — KapGouara, eprodocdara

u dropuna aurusa. C xakuM saementoM II rpynnsl aurmit
NPOABAAET YePTHl ¢ AHaTOHAJIBHOTO CXOACTBas» ? !

792. Kaxue THIIH COeMHEHNIT 06PA3YIOT 1€IOUHEIE Me-
TaJBL IPH CrOPaHuH B KucIopozne? Kaxoso nx HoBeZieEHe B
BOZHOM PACTBODE ¥ IPH AEHCTBHHE KACKOT?

793. Kak pearupyet Na;0; ¢ CO; M B KakHX CTy4adx 3Ta
peaxkIuda MOXeT OBITh IPAKTHYECKH HEMOIb30BaHa?

794. Ilocne peakIUM MeXKy IIEPOKCHAOM HATPHUA K BO-
nmoit o6muit 06HeM pacTBopa cocraBui 750 mur; 10 Ma noay-
YEeHHOTO pacTBOpa noTpebGoBayoch ANA neﬁ'rpa.rmaannn
15 ma 0,2 5 HCL. Croabko rpaMMos Naz()z nspacxonoxaano
Ea PeaKIuIo ¢ Bogoit?

795. Kaxue coegnaenns ‘o6pasyioTcs npn nponyclcalmn
Haj HarpeTsIM JHTHEM: a) Bojopoza; 6) asora? Kax pearu-
PYIOT DOJIyYeHHEIE COeSUHEHNA nop;on? Hannmn're ypaB-
HeHHdA peaKnmii.

796. Terparuapunoaniomunar aurada Li[A1H,] oﬁpasy-
eTcs UpH B3amMoAeiicTBuM ruapusa autud ¢ AlCl; B apup-
moM pactsope. Kax Besier ceba 310 coeuHenue B BOAHOM
pacTBOpe U NpH LeiicTBHHA HCl? Hannmn're ypaBHeHHS pe-
axmui. .

. '797. Ilpu anexTpoOJIH3e BOXHOTO PAcTBODA xnopnna HaT-
pusa B Teuenue 6 u npu cmre Toxa 1000 A moxyueHo 70 x
10,6% -roro pacreopa NaOH (p = 1,12). BerarcnuTe K.1I.A.
TOKA.

798. Kaxum o6bemom 35% -HOTO pacrBopa KOH (p =
='1,34) moxxno samexuTs 10 s 4 5 pacrBopa KOH?

799. IlnoTHoCTH 10,85% -Horo pacrBopa Na,CO; cocras-
nser 1,116. BuiugceauTe OporeHTHOE cofiepanue KpUCTa-
nuyeckoi coxat Nay,CO; - 10H,0 B pacTsope. Cxo.nmco KH-
sorpaMMoB Ge3BOAHOM UM KPHCTANIMYECKOH COABI MOXKHO

HONYIUTD U3 1 M® yxasamHoro pacreopa?
800. Kaxoii 06bem CO; (27 °C u 81 wlla) moxryunrea npu
narpeBanuy 1,4 1 NaHCO3? CKOIBKO TOHH KaJIbIHHHPO-

| BAHHOM COABI IIOTYYUTCA IPH dTOM?

801. Brruncaure pacxof chIpb — 06beM p“a'ccon"a ¢ co-
nep:xanuem 300 r NaCl 8 1 1, NH3 u CO, (B ky6uueckux
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me'rpax npn 0 °C u 101,3 xHa), “TpeSyemstif fua npomon- v

eTBa 1 T KaNIbUMHEUPORARHON COAEL IO AMMHAUHOMY cnoco-
6y, cumTas, 4TO TOXBKO 2/ NaCl TpeBpaHiaeTca B cony,

_ obpasyiomuiicsa opa npoxkanasaayr NaHCO; oxcny yroe-
pona(IV) Ges no'repb BO3BPAIAETCA B nponsBo,nc'rBenHmn
UK.

802. Hanumu're ‘YpaBHEEWe PeaKknuy, Jexaiieii B oc-
HOBe NOJyYeRndA COARI U3 cyAbdaTa HATPpUA IYTEM CHEKa-
HHJA ero ¢ YrJIeM H U3BECTHIKOM OPH BLICOKOH Temuepas

. Type. Kaxpme GpyrKIMH BHNOJIEAIOT npn STOM YTOJIb U H3-

" BecTHAK? A

803. Hanwmnre ypapHeHHS peakIdi, - TPOTEKAIOMIHX

' HPH HaCHIIeHNH BOAHOrO pactBopa Na,COj: a) x.nopom
6) orkcuaom asota(IV). :

) -804. Kaxne pasHOBecHs CyImecTBYIOT B BOLHOM pac-

TEOPE, cofep:xarmieM NH,Cl u Nay,CO3 nnm K,CO4? B xa-

KOM HAIPABIEHHU CMECTATCHA PABHOBECHS HPH HATDERa-

_Hum; atoro pacrsopa? Hanumure cymmapnoe YpaBHEEHe

peaxknum.

805. IIpu po6assenun rexcarnapoxcoctTubara(V) xazusa
K pacTBOpaM BAaTpHeBBIX ToJeil B HeliTpasisHO cpene ofipa-
ayeTcs DeNEIft KpUcTAIAMYecKu i ocagox Hannmure ypas-
HeHMe peaKIuH,

8086. lexcarnTpoxobaasrar(IIl) RaTpusa oGpaaye’r ©pac-
TBOPAMHZ KaJIMEBLIX coleif kexrnit ocanox. Hamuumre
VDARHEENE PEAKIHH. .

807. Kucnora H,[PtClg] uan ee pacTsopHMas HaTpHe-
BasA COMb oDpasyer ¢ paCTBOPAMH cosneif, COAEPIKAIUX HOHBI

K*, /Cs‘ , Rb* n NN4 » "KeJIThle OCAJKHU COOTBETCTBYIOIIUX

xnoponnaruraros(IV). Hanumunre ypaBHeHnA peariuii.
808. IIpn Baaumoneitcteunm 1 r cmecu KCl u NaCl ¢ pac-

TeopoM HfPtClg] obpasoBanocs 1,5 r MasopacTrBopumMoik

coJIn Kz[PtCIS] BrIunCIHTe NPOIEHTHOE cop;epmarme KCl=s

cMecH. e
809. HannmuTre ypaBEeHud CASAYIOMMNX PEAKINiT:

a) Cu + HNO; —; 6) Cu + H,S0,(x) —; 8) Cu + H;0, +
+HCl —; 1) Cu + Cl; =; ) [Cu(NH;),]C] + O, + NH; —;
e) Cu;S0; + H3;S0; —; x) [Cu(NH;)Cl; + Cu —;
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a) Cu(OH), + NH,OH —; un) CuCly + H,8 —; K) €ub +
+ HNO; —; 1) CuCO; + NH,OH —; M) CuSO, + Fe —;
u) Cu(OH), + KCN —; o) Ag + HNQz —; m) Ag +
+ Ky[Fe(CN)g] —; p) AgBr + Zn —; ¢) K[Agl;] + Zn —;
1) [Ag(NH;),]JCl + HNOz —; y)Au + HCl + Cl; —;
&) H{AuCl4] +Zn—. i

810. Hoqemy Aajxe OpU AelCTBUHK He,uoc'ra'rzca OKHCJIN-
TeJiA B KHNCJIOi cpefie He yAaeTCA MOJYIUTh B pACTBOPE aKBa-
xomnnexcu mexu (I)? Kakne coepunennd meau(l) MmoxuHO
nony4uTh? o

811. Hacumeﬁnmﬁ pacTBOp MeJHOTO Kymopoca COxep-
HuT 2%,06% CuS0, - 5H;0. Bmpaaz-re MaccoBYyIo Koo Ges-
BOAHGH cosd B IPOLEHTAX.

812. IIpu NpOMHIIEHHOM NOJy4YeHHH MEZHOTO KY-
mopoca MeZHBI JIOM OKHCJAETCA NpH HATPDEBAHHH KHC-
JOPOGAIGM BO3IYXa H NOJNYyUeHBEIH oxcn-n-me-p;n(fll) pacTBo-
paeTca B cepHOil KucnoTe. BruHcHnTEe TeopeTHUeCKHi
pacxox menn u 80% -Hoit ceproit kmeaoTsl Ha 1 TCuSOy %
X 5H,0. '

813. 25 mn pacTBOpa CuCl, nmnennnn us3. pac'rnopa KI-
0,3173 r nozga. Kaxosa MonsapHocTs pactsopa CuCly? Kaxo-
Ba HOpMasbHOCTH pacTBopa CuCl, kax oxucauTena?

814. Vcxona u3 GopMyJHl ABOHHOE COJE apceHNTa H
amerata Mean 3Cu(AsQ,), + Cu(CH3;C0O0),, BEITHCIHTE TE-
operrueckuit pacxos As,O3 u Meroro kynopoca CuSOy 5H20
Ha 1 T roTOBOrO IPOAYKTA. . ’

815. Kak pearupyior cosnn Mexu(II) ¢ BogHEIM pacTBO-
' pomM aMMuaxa: a) npu usbirrie Cu?*; 6) npu u3brITKe aMMA-
axa? Hanumure ypasHeHUA peazcn;nu

816. Kaxue paBHOBeCHA, YCTAHABIHBAIOUIHECH B pac-
TBOpE MeJHOTO KYIOPOCR, KOOpAWHaNmHOHHEaA GopMyna Ko-
toporo [Cu(H;0),1S0; - H,O, 06ycaoBInBa0T KACALIHA Xxa-
paxTep ero pacTsopa? .

817. HanmmnTe ypaBHeHMA Ppeaxknuii npespaiieHus
noua TerpaaxsaMmenns(Il) B uon rerpaammunmMens(II) r o6-
paTaO (B KHCJIOM cpene). '
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818 ancnn'remo—soccfranosmemm TOTeHIMAN -CAC-
'remm : :

 [CuCN), +e =Cu+ 20N

cocrasiser —0,43 B. Rarcon MeTaJLI B anelc'rpoxnmnqecxom
pARY HanpskeHmii HMeeT HPHUGAN3UTENLHO TaKol e mo-
Tenuna.n? 3aKoHYHTE ypaBHEHUE PeaKBuu

Cu + KCN + H,0 + 0; —

819. KaxoB cocras coeuEeHUS, 00pa3yIomeroca upu
kunavenun CuCl, ¢ MeZAHEIMU CTPYKKAMHK B CONAHOKHC-
noMm pacteope? Kakoe coeAuHeHHe BHIIANAST H3 pacTBO-
pa mocse pas6aBaenns ero Bogoii? Kak Bexer ce6a o6pa-
zoBaBmMiics 0CAKOK [O OTHOIISHNIO K: a) KOHOEeHETPHUPO-
BagHo#i HCl; G6) pacTBODY NHa? Ranumnre ypannennﬂ
. peaKIuii, :

-820. AMMuadHEBI ¥ CONAHOKMETEII pac'rnopm xnopu-
za menu(l) oKuCIAITCA KUCIOPOIOM BO3AyXa ¢ 00pasosa-
HHEM COOTBETCTBYIOIHX nponssomxmx meau(Il). Hanu-
H1uTe YpaBHEHU S peaknuii.

821. IIpn BHeCEHHH KYCOUKA fexoro docdopa B pacrso-

pst CuSO4 u AgNO; riu opn RobGasneruu K aum HyPOj 06- -

pasyeTca caoGonnmn MeTasi. Baxonqn're ypannenna pe-
axnuit: ,
a)P + AgN03 + H20 = ey
6) P + CuSO, + H,0 — ...;
B) H3P02 + AgN03 + Hzo e
’ 1") H3P02 + CuSO4 + Hzo e
822 ITpn noﬁaznennn K pacrsopy AgNO; pas6asiernno-
ro pacTBOpa aMMHaxa o6pasyerca Gypsrit ocasox Ag,0, pac-

TBOPAKIINACA: B H3GHITKE DeaKTHBa, Hannmn’re ypaBHe-
HHESA Peaxnuii.

, . 823. Brrumcaure Iconn,eu'rpau;mo HoHa Ag B Hacbi
meHHHX pactBopax Ag,CrO4, AgCl, Agl, Ag,S (cM. IIpn-
JOXKeHHue) u oGocnynTe xapaxrep npespamemm B CHCn
TemMax: : , .

a) Ag,CrO, + CI'; 6) AgCl +I; 5) Ag1‘+ HS
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824, B.xaxoit M3 OpHBeRCHHELIX HUMe cncTeMm 6yaet opo-
HCXOLHUTE PaspymieHue KOMIJeKca ¢ oﬁpaaonazmeM Mano-

pacTBOpHMOTO COQAKHBHHH, aB KaKOH — HeT

a) [Ag(NOo).]™ + Cr ) [Ag(szos)zl_g— +1
6)[Ag(NH,),J* +CI' ) [Ag(CN),] +T
8) [Ag(NH,);]" + Br~ x) [Ag(CN)z]™ + s

r) [Ag(S;05):) +Br~

825, Yro mpouzoiineT npu J00GABJICEHNN K PACTBODY, CO-
AepskameMy- AgNO;, KCl 1 na6eiTok aMMuaKa: a) congHOR
KMCJIOTH B KOJIHIeCTBe, ZOCTATOYHOM /I HeilTpajusanuu
A3GEITOUHOr0 AMMHUAKA; 6) n36pITKA Ronnem‘pnponaanon
CONAHOK KHCIOTHI? :

826. HanimninTe ypasHeHNE peaKkiiuy, Jekauieil B 0CHO-
Be IPUMEHEHMs THoCyilbdara HaATPiA B KauecTBe (PHKCH-
pyiomero peareETa B ororpadpun. :

827. 3axomuure ypaBHEHHUS pPeaKIuil, CONPOBOXKAAIO-
muxcsa o6pazosanneM cBOGOAHOro MeTasna:

. a) AgNO; + NaOH + H;0, — ...; 6) HLAuCl,] + H,0, +
+KOH — ...; B) AgNOB + NH4OH + HCHO — ...;
r) H{AuCl ] + S0, — ‘

828, 3akonuuTre ypaBHeHHA peaxcmm, COIPOBOMKAAI0-
MuXCA IEPeXOAoM MeTaJLJIa B PACTROD:

a) Au + HCl + HNO; —
6)Au+KCN+H20+02—>

12.2. II TPYIIITA
HEPI/IOI[I/I‘IECROH CI/ICTEMBI JJEMEHTOB .

829, Hannmn’re YDABHEHHS CAEAYIOIIMUX Peaxknuii:
a) Mg + Bi(NOz); —; 6) Mg + SnCl, —; B) Mg +
+ H,[SnClg] —; r) Mg + HCl —; n) Mg + H,0 + CO, —

¢) Mg + Agl —; x) CaCOz ; 3) CaCO;3 + Hz0 + COz —;

"1 % Otper AaiiTe, He MPOMIBOZA BLIYUCAEnKil, a mOAB3Yac Tipusoxe-
HitéM. CaefyeT yuuThBaTh TAKKe, uTo [Agt] 3aBMcHT oT KoHnEeHTPAnMH
KOMILIEKCYIOLIero JIMranAa ¥ yMeHsIIAETCA MpH M36LITKE mocxennero;
N03TOMY HEKOTODHIE M3 STHX.PABHOBECHIT DpakTHyecK obpatumul. Taxr,
AgBr npu 3Ha4YNTENLHOM HIGBITKE aMMHAKA NepeXOXnT B PACTBOP.
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u) CaH, + HyO —; x) CafOH), + €l —; x) CaOCl; + KI +

+H,80, —} M) CaSO; + Na;COs —; m) Ca(HCOg);
0) Ca(HCO;), + NaCO; =>; m) Ca3(P04)2 + CH3;COOH —;
p) CaC; + Hy0 —; ¢) (NH),[Ca(SO,),} + (NH,),C,0, —;
t) BaSO, + Nazcoa ; ¥) BaCl, + K,Cr,07 + NaCH3;C00 —;
‘q;) BaCl, + K,CrO, — ' -

- 830. Hannmure ypaBHeHHe PeaknEn Mexay GepuiIu-

eM B pacrsopom NaOH ¢ oﬁpaaonannem 're'rparn,upoxcoGe-
PHAJATA HATPHS.

831. OxapaxTrepusyiite . Knc.no'mo—ocnonnme cBolicTBa
ruapokcuaa 6epuanng Kax KOOPAMHAIMOHHO HACHIIEHHO-
ro coefuHeHHU, oTBedatomero cocTasy [Be(OH),(0OH,),).

832. Kak 06bsACHUTD KHCIYIO PEAKIHI0 PacTBOPOB CO-

- neit Gepunnus BeCl, + 4H,0, BeSOy * 4H20 kax xoopnuna-
IEOHHO HACHIIIEHHEIX COeAUHEHHH?

833. Yem 0GhACHACTCA DasJHIHLIA XapaKTep IPOAYK-
TOB B3auMozeitcTeua coxsi.c coramu Be?* m Mg?* u ¢ consa-
mm Ca®t, Sr?*, Ba?*? Hanummre ypasHeHna peaknuii.

- 834", Ipn nobasnenun (NH4')2003 K pactBopy BeCl,
nnu BeSO, obpasyomuiica BHEaYaIe ocafoK (Kakroii?) pac-

TBODseTcA npn AeiicTBun H3ORITKA peaKTHBA ¢ 06paszoBanu- -

€M MaJIOYyCTOMYUBOIO KOMIIIEKCHOTO COeAMHEHA; IOCHe-

Hee pasjaraercad OPU KUIAYEeHHM ¢ 06pasoBaHHEM THUAPO-

. kcoconu, HanumuTte ypaBHeHH T peaKI[iii. :

835%, MOKHO J1M HCIIOJIL30BATH KapGoOHAT aMMOHMS AJIA
passenenns cmeceit: a) Be(OH), u Mg(OH),; 6) Be(OH), u
Al(OH)3? Hanumure ypaBieHus peaknuil. '

836. IIpu B3aumozeiicTeun coneit Be?t ¢ uabrrTkoM NaF
o6pasyiorca TeTpadTopobepminarsl, Hanumure ypapHeHne
peaknun. UYeM 0OBACHAECTCA HECKOALKO GOJIBLII&S CKIOH-
BocTb Be?* & KOMILIeKCcO06Pas30BAHNIO ¢ AUTaHIAME, HOZOG-

HbIMHA F OO0 CpaBHEHHIO ¢ HoHaAMHE APYI‘HX 3JIeMeHTOB TOE B

e rpynnm?
837. Uto NpOUCXORAMT NIPH HaCHIIeHAN o:ccmmM yr.ne-
pona(lV) B3BellleHHEX B BOKE MAJIOPACTROPHMEIX KapboHa-

T % G, XuMHIS M TeXHOJOrNS PACCeTRHLIX 3NeMeHToB. JacTs I f Hox
pea. K. A. Boaxsmaxosa, — M: Buremas mrrvosa, 1978, . .
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P08 MATHHA, KaIbixs, cTpoRnEA B Gapna? IIpn xaxux yc-
JNOBUSX STH HPOIECCH IPOTEKAT B O0pPATHOM Hallpasje-
uun? Hanrmure ypaseenaa peaxmumit. '

" 838. PacTsopuMOCTE KapGoOHATOB [HeA0YHO3eMEeAbHBIX
MeTAJIIOB 3HAUMTENHHO YBeANIHBAETCA IPH KUNIAYEHHH X
¢ pactopom NH,Cl. O6bacHHTe IPUYMHEI 3TOTO ABJCHAT M
HaIHIIATe YPAaBHEHHA peaknmii.

839. Ilouemy upm peaxnun Mexay MgCl, n NH4OH 06-
pasoBaHHE MAJTOPACTBOPHMOTO PUIPOKCHAA MarHud mpo-
HCXOAHT He moxHOCThI0O? UTO cneayeT ZoGaBHTH K 9TOM
cucreMe, YTOGE MOJHOCTHIO npe,u.o'era'm'rb oﬁpaaoBaHne
Mg(OH),?

840. B anaauTaYecKOl XAMUAK mm Ompese/IeHH] MAar-
HHSA UCHOJb3YeTCH MAJOPaCcTBOPHMEIH MgNH,PO,. Bakon-
YuTe ypaBHEHHE PeaKIHNHE ' '

NazHP04 + MgCiz + NH4OH = eeey

uporexamonieii 3 apucyrersun NH,Cl. Kaxosa poas NH,Cl
B 3Tolf peaKIuy, €CIN YIUTHIBATD, UYTO NPOHIBEAECHHA Pac-
reopumMocTeit MgNH,;PO, 1 Mg(OH), cpaBHUTEeALHO Majo
OTAMYAIOTCA ADYT o'r‘npyra H COCTABJANT COOTBETCTBEHHO
2,5-10% 610710 :

841. Ma.nopac'rsopnmmn CaS0,4 B orimuue oT SrSO4 u
BaS0, pac'l_-_nopaerca opn IeiCTBEY HA HEro KOHIEHTPUPO-
BagHOTO pacTBopa (NH,),S04. O0baAcHETE HPAYUEY aToro
ABJICHHA 4 HAOULINTE YpaBHeHAE PEaKI[HHA.
~ 842. CKOJBKO KHJIOTPaMMOB rHAPHIA Ka.um:[na crepyer
pasnoxXnTL BoAol, uTOGE nNoayumts 1680 M° BOZOpOAa
(0°Cu 101,3 xIlIa)?

843. Kaxoii o6sem Bogoposa (27 °C u 99 7 Icl'la) noJy-
YUTCA IPH pasaoxeruu pogoit 21 r ruppuaa Kanemua? Ka-
Kot o6meM HopMaasHOro pacreopa HCI neoﬁxo,u;nm Ana
HeHTpalu3anud DONY4eHHOTO IPOAYKTA?

' 844, Tna neiirpanudanuay 100 MJI HACHIIEHEONO HDH
25 °C pacrsopa Ca(OH), norpeGopanocs 49 ma 0,1  HCL.
BoiuuciHTe NpoRr3BeflcHNe PacTBOPHMOCTH Ca(OH)z opu
yKasaHHON TeMIeparype. -
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845. IT70THOCTE H3BECTKOBOTO Monoxa, B I n Ro'roporb
BBesieHo 300 r CaO, cocrasaser 1,22. Baruucanre MaCCOBHe
ROJIK IO OKCHAY KaJbOHA ¥ THADOKCHAY KaAbIHa:

846. HacrimeRHbI! pacTBOp XJ0opnaa Gapusa comepxKuT
mpu 20 °C 26,3% BaCl,. Brrauciaute MaCCOBYIO XOTIO HO
rpucranrorunapary BaCl, - 2H,0.

847. HanumuTe ypapHeHHS CIeAYIOMIMX peammn ‘

a)Zn + HZSO4 3) Hg + HNO; —

6) Zn + CuSQ4 — u) Hg + FeCl; —
B)Zn + AgCl— k)Hg+8—

r) Zn + K[Au(CN);]— = x) Hg + HgCl, —

x) Zn + 80, - M) HgS + Na,S =

e) Zn + Hy[SbClg] = =) Nap[HgS,] + HCl —
x)2Zn+NaOH—~ o) HgS+HCl+KI—

848. Raxoe KOJMYECTBO TeXHUUECKOrO IMHKA, conep-'

sxamero 96% Zn, nm 27,5%-moro pacrsopa HCl xomxuo
GBITH UBPACXOZOBAHO AJIA TIOJYUeHns 1 T 45% -HOrO pacTso-
. pa xJmopuja nueKa?
849. HanumuTe ypaBHeHHS pPeaKiiuii, npo'rexalon.mx
a) npu cnnasireaun ZnO ¢ KOH; 6) npH jeiicTBumr Ha Zn0
BozHoro pacrsopa KOH.

850. Kaxoii o6beM 8 H pacTBopa KOH cnocoGen mpope-
arnpona'rs ¢ 250 r oxcupa nmMHKa, conepmamero '18,6%
npuMeceil, He pacTBOPAIOLIUXCA B €AKHX merodax?

851. Hanumunure ypaBHeHHA peaKkpuii, XapaxTepusyio-
X ambo'repnme CBOiicTBa nnrnnpoxconnaxnan;nmca.

-852. 3axoHUNTE YyPaBHEHUA peammn ’

a)ZnS0O, + ... —->_K2[Zr_1(OH)4] _

6) K[Zn(OH),] + HNO; (u36.) —* ] ,

853. Kax oTHOCATCA I'MAPOKCHALI OUHKA H KAaAMHA K
pacTsopaM IleJodeil 1 K BOXHOMY pacTBopy ammuaxa? ITo
OTHOIIIEHHIO K xanomy peare‘n’ry npdannxe’rca pasanune Nx
CBOMCTB H B 4eM OHO Bmpa»cae'rca? Hanmnm'e ypannemm
peaxmmii.

854. Ilouemy 1pu nponycrcam«m H,S uepes pacTsop
- ZnCly ocaxxpenue MaJIopacTBOPUMOro ZnS npoucxoguT
He HOJHOCThIO? YTO Hago KOGaBUTHL K pacTBoOpy, 4TOGHI:
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a) npalcrnqecxn HOJMHOCTHIO . OCafuTh Zn§; 6) nonHOCTHIO
OpefOTBPATUTH €ro obpasoBanue?
855. Baxontm're ypaBHeHMSA peammi’x: .

[Zn(NH;);)(OH); + HCL (n36.) —
[Cd(NH3)4](OH)2 + H,S0, (136,) > ...

856. 3axkopunte ypannenna peaxcnnu, YYHTHIBAA, UTO
LUHK NePEeXOLuT B TeTPaTHAPOKCONMEKAT-HOH!

a) NaNOj; + Zn + NaOH — ...
6) KNO; + Zn + KOH — ...

" 857. IIpu s3banreiBanum pacropennoro KNO; ¢ xos-
nentpuposansoit HyS0, u pryThio 06pasyerca NO-u cyias- -
dar pryru(l). Hanumure ypaBHeHHE PeaKIUH.

858. HuTtpar prytu(l) nosy4aioT pacTBOpeHAEM PTYTH B
pasGaBJeHHON a30THON KHCIOTe B YCIOBMAX M3GEITKA Me-
Tasnnta. CKONBKO JHTPOB 25%-Horo pactsopa HNO3 (p =
=1,15) pacxoayerca Ha 1 Kr pTYTH, HCXOAS U3 IPHHATOrO
Ha IpaKTHKe MojaapHoro coornomenus 1 Hg : 1,19 HNO3?

859. 3axoHYMTEe YPaBHEHNE PeakIun

H3PO; + HgCly + ... =

a) npu u36siTke HyPOj3; 6) mpu uaberrke HgCly.

860. Hanumure ypaBHeHU:A PeaKiui B3aMMOJeHCTBUA
aurparos pryru(I) m (1I): a) co menodamu; 6) ¢ H3GEITKOM
pacteopa KI.

861. Yto o6pasyerca npu AeliCTBHH pPacTsopa aMMH-
aka Ha cyjeMy m xajomens? Hanumure ypaBHeHUA Dpe-
aKmui.

862. UYeM 06paAcCHIETCA yCTOUUYNBOCTD HOHA [Hgl,}? mo
OTHOILICHHUIO K PACTBOPaM Ijejioueii H ero pasjosKenne npu
nobasnennd H,S? 3akoHduTe ypaBHEHNE PeaKIum

- Kg[HgI4] + Hgs -
863. BaRonqn're ypaBHeHna peaRmm.
a) Hg2012 + HCl + HN03
6) HgS + HCl + HNOa
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-864. ﬂciqemy pacteop nuanExa pryra(ll), xocraroumo

xopomuio pacTtsopuMoro B-soge (9:100), umeer oueEs MATYIO
nposogumocts? Hanumnre ypaBEeHHE Menrponnmtxecxoﬁ
Aucconuamuy UaAHUAA PTYTH.

865. Uro Taxoe rpeMyyuas pryTh B AN wero oxa IpuMe-
maerca? YrTo o6pasyeTca IpH ee PABIOKEeHUN?

12.3. Il TPYIIIIA ‘
INEPHOINYECKON CI/ICTEMBI 9JIEMEHTOB

866. Hannmn're YPaBHEHUA CREAYIONINX pearmuii:

a) Al + FeO 5 e) AlCl; + NaOH —
6) Al + HCI — ') AICl, + NH,OH —
8) Al + NaOH — a) AlCl; + Na,CO, —

r) Al+ HNO,; & 1) NaAl(OH),] + NH,NO; —
z) Al + NaNO; + NaOH — k) T1C1'3 + KI —

867. Kaxune nocnenosaTensEble H3MEeHEHHUA IpeTeple-
BaeT Soprad Kucnara HaBO; npu narpesanuu? Hanrmiute
YPaBHEeHUA PeaKIuii.

868. Karoe coefunenue ofpasyercss NpH HelTpainsa-
nun H3BO; -menousio? . Uto ofpasyerca npu ofpaborke
H3BO; mnaberrkom menoun? Hanwmmure YDaBHEHHSA pe-
akoui.

869. CxonMpK0 KMJIOrPaMMOB OPTOGOPHOM KMCJIOTEI

H3BO; ¥ xaxoit o6bem 23%-moro pacreopa Nay,CO; (p =
* =1,25) Beobxoxumo 3a'rpa'rn'm Ana monyzenus 17 6yp
N32B407 10H20?

870. Kaxue usmeneHus npe'repnenae'r Terpabopar
HaTpuda (Gypa) B BoAHOM pacTBOpe u Ipu 06paboTKe COMA-
HOR maAmM cepﬁon RKCJIOTOH? Hanumure ypaBHeHHA pe-
AaKOuH,

871. Hoqemy 3203 me pearupyer ¢ HCl, Ho xopomo pac-
TBOPUM B BOgHOM pacteope HF? Hannnm're ypaBHEHHE pe-
aKnuu,

872. Hanumnre ypasrénus ruaponansa BCl; u BF;. Yem

OTAHYaeTCA TUAPONU3 QJTopnAa 6opa or THAPOIH3A €TI0 XJI0-
pnp,a? .
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- 873. ®ropuz Gopa nonywaioT HarpesanneM B;03 ¢ CaF,
" xonnen'rpnposannoﬁ H,S0,. Haunmure ypasuenue pe-
aKIuu.

874. llpn Baanmoueﬁcrnnn 6opaToB'c monnen'rpnponan
ro# H;S0, m CH3;0H ocsofomparomasaca GopHAg KHCAOTA
ob6pasyer Gopmomerunosntit adup B(OCHj)s. Hanumure
ypaBHeHHe PeaKuun.

875. Ilpu nporanusagnu 6ypsl o6pasyoTca Mmerabo-
par Harpug u B,0;. Mocaegruit, BcTynas B ofMenHoe
Baanmo;:e'ﬁcmne ¢ conaAMH XpoMa, KofanpTa, Mapranna
U HeKOTODHIX APYTHX, oﬁpaaye'r OKpalleHHbIe CTEeKJI006-
pasmste MeraGoparsl (nepas1), Hanumure ypasuenns mo-
CleLOBATENbHEIX pearcn,m‘v'x ¥ BbIBEAUTE CyMMapHbIe ypas-
HEHHAL

2) Na,B,07 + MnSO, —
6) Na2B4O7 + Crz(SO4)3 -
B) Naz-BA,O'( + Co(NOg); —

'876. IlepokcoGopar Harpus NaBO; - HyO morxygalor
OKHCJEHHEEM CMeCH PACTBOPOB GypH M I'MAPOKCHAA HATPHA
HepOKCHAOM BOAOpPOAa. Bruucamre: pacXoi peaKTHBOB ~—
Gyps (B kmnorpamMax), o6semet 30% -moro pacteopa NaOH |
(p = 1,33) u 3% -moro pacteopa H;0; (p = 1), TpebyemnIx .
JJIs monydedaus 1 T roTOBOrO MPONYKTA, CIHTAA, UYTO Deak-
TUBE GepyTcA B KOJNUeCTBaX, HA 20% NpeBRIIIAIONIEX Te-
OpeTHYeCKH BLIIUCIEHHBIE. : :

877. AmoMuENii mONYdYaloT 3JEKTDOIHU3OM PACTBODA
IJIMHO3eMa B pacilaBjieHHOM KprojuTe. CKOJBKO ajlioMH-
HUA ODOJYIMTCA OPH 3JeKTpoanse 1 T rimHO3eMa, cofiepika-
mero 94,5% Al;,03, u KaKOoBa MPOAOIKHTEIbHOCTD SJIEKT-
posmsa upu cuie Toxka B 30 000 A, ecnu xoadpunuent mc-
[ONLIOBAHUA TOKA coctaBnder 95,5% ?

- 878. Cyasdar amovmurna Aly(S0,); 18 H,0 nonyqa-

" I0P oﬁpaﬁo'rxon KAaOJHMHUTOBBIX I'JINH cepHon KHCJIOTOI.

CKOJBKO TOHH TIHHEI, copepsxameil 20% Al,0;, Hanmo
IOABEPrHYTH Hepepaborke AnA moJaydeHHA 1 T roroBoro
OPOAYKTa, €CJIH IPH 3TOM yAaeTcs U3BJIeUYb M3 TANHH
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TOABKO TO% A1203? Kanop 'reopemqecxnn pacxozx cep—
HOI XKHCJIO0TH Ha 1 T roTrosoro npoayxra?

. 879. Hanumiure yparHeHUA PeaK Uit MEXAY ANIOMHHY-
eM u pactgopoMm NaOH c.o6pazoBaHueM B 0fHOM CIydae TeT-

ParHApPOKCOANIIOMAHATA HATPHSA, & B p;pyrom -~ TeKCarug-
POKCOAJIOMUHATA HATPHS.. : :

880. Yto mpousoiifier npy HOCTENEeHHOM IpHUOaBIeHUH
HClx JpacTeopay ofoux amOMHMEATOB (CM.. IPEABIAYINYIO 32-
Aa4y) it 94To — npu oGpaGoTKe UX U3GHITKOM Kncno'rm? Ha-
HNUIINTE ypaBHEHNA peaknuil,

- 881. IIpn amoMOTeDMHYECKOM BOCCTAHOBJICHUH NaPO3

B cmecH ¢ Si0, oﬁpasye'rca q;)oc(bop. Hanumure ypaszenne
peaxnuu. . . :
.~ 882. Kax oﬁsacnmn YTo npn omion H TOH e cTeme-
HU OKHcaeEnsA Gopa u anroMUBMSA, papHoit 8, nepsulk 06-
pasyer TerpadTopobopar-1uoH, a BTOpoi rex\ca(bfropdamo-
MHAHAT-HOH?

883. Uro monyumTca npH  BIAMMOAeficTBHM thochuza
anoMuHENA € a) Boxoil; 6) HpSO04: 8) NaOH? Hanuiure
YDaBHeHUA peammﬁ :

- 884. Kpuosur Naa[AlFe] nOJXydaioT an’reanecxuM ry-
TeM IIPH PACTBODEHUU AI(OH); 1 coxsl B BOZHOM PacTBOpe
HF. HanninuTe ypaBHeHHUE DeaKIuu.

885. Kak 065ACHATH HEKOTOPOE YMEHbIIEHNE OCHOBHEIX
K’ ycusieHue KUCIOTHBIX CBOMCTB TMAPOKCHIAOB IPH nepexo-
e or AI(OH)3 K G&(OH);;?

886. ComocrasbTe, He NPOM3BOAA BHIUMCIEHUI, CTe-
IIeHb TUApoausa coaeit u pH HX PacTBODOB (cM. yeroBue 3a-
Rayu 885): :

a) Aly(S0,4); 1 Gag(SO,)3; 6)’NaA102 u NaGaO,

887. Hanunoinre ypaBHeHna peaxkumii nepexona HuUTpA-
Ta ranana(lll) B rekcarnapoxrcoraiiaT Kanus U opespamie-
Hua nocjexnsero B cyasbar ramrua(lIil). o
888. Kax meHsercs xapaxTep rnnpoxanmB 3JIEMEHTOB
NOArPYHILL Pannua?l - ‘
889. Kakue CTeleHN OKHCJIEHAS MPOABAAIOT dileMEH-
Thl NOATPYNISI TANJHUA B CBOMX coeauHeHusax? Kaxas
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-CTelIeHd OKHCACHAA YCTOWUNBA nnn rammx i nmmxn .

KaKkad ANdA Tanausa?l - ]
. 890. PacreopumocTh Tll cocraBaser OpH 20 °C -GROJIO
6 - 10 r Hg 100 BOAHI. mecnm‘e npnﬁnnsn're.nbnoe
arauenue IIP aroii conn. . : :
891. OxucauTENHEHO- BOCCTAHOBHTE/MEHEI HOTEHITHAJ - CO-
OpsKeHHOH Taphl TI3* + 2 ¢7 = Tl* cocrasnzer 1, 25B. Mo-
et au cynsdar tammua(IIl) okucnurs: ay HCI 6) KI? Ha-

TIMINKUTE ypaBHEeHUe PeaKnuu.

892. BaxoHuMTe YPABHEHUE PDEAKIUHE
' ' T1y(SO,)s + HyS= ...

VUUTBHIBAA BEChM& MATYIO pac'rnopnmoc'rb cynmbnna Ta-
nua(l).

893. Coenunenus 'raJmna(III) OTHOCHUTeNLHO Gosee ycroii-
YHBLI B menounoﬁ.cpene. 3axoHUNTE YPaBHEHNE DEAKILHN

T1y(SO,) + KOH + Brp =

‘

894. YeMm 06ycnorieHO BeCbMa 3HAYHTENHEHOE CXOXACT-
BQ XHMMYECKIX CBOHCTB JanTanouaos? Kakue us HuX Mo-
TYT OPOABIATH AOUOJHHTENbLHBIE CTENleHM OKHCJIeHHA H
Kakne? v

895. Kax ¥ noueMy MeHfAETCA OCHOBHOIl xapakTep THJ-

- POKCH/IOB IIPH IIepeXofe OF CKAHANA K JAaHTAHY H OT JAHTA-

HAa K JIOTennio? .

896. ConocraBsbTe, HE MPOUIBOAA BRIYUCICHUH, CTeeHb
rugpoausza: a) Ce(S0,), u Cey(S0,)3; 6) xamopunos nepua(Ill)
¥ JI0Tenus. .

897. OKHCIUTEILHO-BOCCTAHOBUTENLHBIA IIOTEHIHAJN
conpskenHoii mapsr Ce*t + ¢ = Ce3* cocrasnser 1, 44 B.
YcranoBuTe, Kaxue u3 npuBeAeHme coep;nmenuii MOI'YT
BBIIIOJIEATH QYHKINIO OKHCTUTEIIA IO OTHOIIEHHKIO K Cet
KAKME — BOCCTAHOBHMTEN:A mo orHOmenmio ¥ Ce’: a) xom-
menrpuposanusiit pacrsop HCl; 6) FeSO,; B) - HyO0y;
r) KMnO, B xucxoit cpege. Hammmure ypaBHeHus pe-
arIuii, :

898. Cyapdar nepus(1ll) okucisercs B meno'moi«i cpe-
Jie KHCJIOpOLOM Bosayxa B ruipoxcuy nepua(lV). Kax se-
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i

AeT ¢e6d ToNydYeHHEIH THAPOKCHX TIO OTHOmMEHHIO K KOHY
' MEeHTPHPOBAHHOH CONAHOM xnc.no're? Hanumure ypaxne-'-‘

HEA peaknuii. : .

- 899. Oxapamepaaywre KHCJIOTHO-OCHOBHEIE CBOMCTBA
‘U03, oGpasyiomero npy B3aNMOAECTBHHY ¢ MHHEPARLHEIMH
xucnoramz (H2SOy, HCl, HNO; u ap.) conx guoKcoypaHa
(VI) — [UO,J?*, a ipH cIIaBIeHNH CO ILEI0YAMA — YDAHATHL.
Hannmere ypaBEeHHS PeaKIiHii.

900. HanumuTe ypaBHennsa pearnuu UzOp ¢ nonnem'-
PHDPOBAHHOM A30THOM KACKOTOR. - :

-901. Muoxcup ypasa UO, pac'rBopaeTca B KOH-
menrpupoBanuoil HySO, ¢ o6pasosannem cyasdara ypa-

‘ma(lV), a Konnenwpnpoéannoﬁ HNOj; u napckoi Bogxoil
" oxmcasercd, o6pasys conu aAmoxcoypara(VI), T. e. coor-
Be'rc'rnenno HETPAT % XJOPHAA. Hannmn-re ypaBHenus pe-
. axnuil.

902. Cynpdar guoxcoypara(VI) Boccranasausaercs
omHEKOM ¢ ofpasosanmeM coxu ypara(lV); nmocrexmsas
upw ZeACTBHI CHABHEBIX OKHCAUTENEH BHOBER oOpasyer
cyasdat ,zmo:ccoypaHa(VI) SaxoHUnATE: ypannenna pe-
aximit:

a) U080y + Zn + ... = U(SOy); + ...
6) U(SO,), + Ce(SO4)2 Foe e
‘B) U(SO4)2 + KMnO4 +..— ser
12.4. IV TPYIIIA
HEPKO,I[HQECKOﬁ CHCTEMBI 9JIEMEHTOB
‘ 903. Hanumure ypaBue;ina cne;iymm;ux peaximii:

8) C + KNOg + KOH ; 6) C + HNOj 1y ;) Sb;05 +
+C —; r) Caz(PO,), + C + 8i03 —; n) CaO + C —; e) BaO +

+C —; &) Al;03 + C —; 8) BeO + C —; u) MnO; + C 5
¥) PbCl; + CO + H,0 —; 1) Fe + CO —; M) Ni + CO =

1) CaCOjz + HCl —; 0) NaOH + COy —; n) NH,OH + CO, —;
p) CO, +Mg 5; ¢) §10, + Mg 2»; 1) 810, + NaOH —; y) Si0, +
+ K5C03 555 @) NaySiO; + CaCO; —; x) SnCl, + KOH +
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+ Bi(NOg)s —; n) SnCl, + K,Cry0q + HCl —;-u) SnCl, +
+ I —; m) PbO; + Cr(NOz); + HNO; —;-m) PhO, +
+ Cr(NOy); + NaOH ~; 5) Sn + HNO; + HCl -

904. Berucmre 06nem Bo:myxa(Zl% 0,,0 °C 101 3KHa),
'reope'rnqecxn HeoOX0AHMELE 1A npeBpamennsa 1 T KoKca B
reHepaTOpHBII ras. BerunciuTe 06beM NoNydalonieiicsa cme-
CH I'a30B, ee MPOIEHTHEIN COCTAB ¥ TEILIOTBOPHYIO CIOCOG-
HOCTH. :

‘905. BrrumcanTe TeOpeTRUECKH COCTaB BOAAHOTO rasa
H ero TeNJIOTBOPHYIO CIOCOGHOCTH B R,T.[)K/M

906. BriuucinTe IPOLEHTHHIH COCTAB M TEIIOTBOPHYIO

CTIOCO6HOCTE HONYBOAAHOTO (cMmemannoro) rasa, mojyyeH-

HOT'0 CMeIIeHHeM pannmx 06beM0B FeHepaTOPHOro U Bona-
HOT'O I'a3oB.

907. BrrauciuTe IPONEETHLIN cocTas u TEMJIOTBOPHYIO
CIIOCOGHOCTH CMENIAHHOTO I'a3a, HOJAYIaeMOro B reneparope,
B KOTODHLM IIOKAETCH CMECh Boanyxa ¥ BOAAIHOTO Mapa B co-
oTHOmEeHuy 3:1.

908. Bogamoii ras co,uepmn'r 40% (o ob6wemy)
CO, 48% H,, 6% CO3, 5% Ny u 1% CH,. Kaxkoii Teopern-
ueckuit 06eM Boaayxa (21% O, 0 °C, 101,3 xIla) Heob-

XOfUM ANns CKHrausg -1 m® raga? KaxoB 6yner oGmmmii
o6eM rasa H €ro cocTaB B 06BeMHEIX IPOIEHTAX ITOCIE
COKUTAHUA, €CJIH CIHUTATH, ITO HAPH H20 KOHAEHCHPYIOT-

. Cfl B JKUAKOCTH?

909. Kaxoit o6nem Bo3gyxa(0°Cu 101 3 xIIa) 'rpeﬁye'r-
cA AAf CKATAaHEAA 1 T KOKca, CoflepiKaIero 4% meroprouux

npuMeceit, ecam 3/3 MACCEI YIiepOfia, COAEPIKANmIerocH B
Koxce, obpasyior CO,, a %/5 — CO? Kaxos q6bem o0pasyio-
meficA ra3oBoOi CMECH U e¢ IPOMEHTHEIH poc'ran? _

910. 3axonuuTte ypaBHEHHsA DeakIuil, HCIOJIb3YeMBIX
ans nonyaerus CO B mabopaTopnm, N yKaXkKuTe yCJIOBHH,
TpH KOTOPBEX OHH ﬁpo'ren-am:

a) HCOOH — CO +.

6) KCN + HS04 + ... - (NH4)ZSO4 + ...

B) K [Fe(CN)] + H,S0, + ... — (NH);S0, + ...



911. Baxomme ypaxuenna peax-cn;nﬁ.

a)Co+ KMnO4 + H2SO4 =
6) CO + K20r207 + H2S04

 KaranusatopoMm B peaxmuu (a) cnymm' Memcop;ncnepcaoe
cepebpo, a B peaxkuuu (6) — cony pryTH.
912, CKonbKO TOHH H3BECTH M OKCUAR yr.uepoaa(IV) Ka-
eT e3KeCyTOYHO M3BECTKOBO-06KHraTeNbHad Uedb, Nepepa-
GaTrmBaloman 3a CYTKH 75 T H3BECTHAKA C cofiep:KaHAEeM
-96% CaCOj3, ecoiu pacxof yris, BXOZAIIEr0 B COCTAB IIMX-
THI, cocTaBaser 12% oOT Macchl usBecTHAKA? '
913. Hcxopna u3 Temjiossx addexTon peaknuii

C+0;=CO0y; A H =393 xflx
CaC0y=CaO +CO;; AH - +180 i

 BEIYMC/IHTE TeOPeTH4eCKOoe KOJANIeCTBO YIid, xco-ropoe cJie-
_nyer noGasurs K 1 T M3BeCTHAKA ANA BO3MEIeHAA TENJI0-
TEI, 3aTPAUHBAEMOIL Ha er'o pasiioxKeHune,

914. Kaxoit 06'beM Bo3Ayxa HeOGXOAMMO HOZATH B H3-
BECTKOBO-00>KHraTeJbHYI0 II€Yb, B KOTOPYIO 3arpykeHa
muxTa, cocroamad u3 1 r CaCOz r 120 xr yraa? Kaxosst

.o6bem (0 °C u 101,3 xIla) u npomenTHLI# cocTaB rasosoi
‘CMecH, noxyqartomeiica npu oG:xure aTok Maccrr?

915. Ilpu pacreopenuu 0,5 r u3BecTHAKA B CONAHON
" KuenoTe noxydeno 75 mux CO, (28 °C u 104 kITa). Beruncan-
Te npouenTHoe cogep:xanue CaCO; B nasecTrAKE.

916. ITpoayxTaMH OKUCICHAS IIaBeJeBOii KUCIOTHI AB-

astorea COy u HpO. CKOMBKO MUIIMAMTPOB patTBOpa Iia-
BeJIeROil KUCHIOTH, cogep:ramero 7% H,C,0, - 2H,0 (p =
=1,02), MOXHO OKHCJHTb B CEPHOKHCIOM Ppactsope npu
Aeiicreun 75 Mx 0 08 = pacTBOpa KMnO4?

917. ocae npoxoxaerus 1 m° Bosayxa uepea pacTBap
Ba(OH); o6pasosanocs 2,64 r BaCO;. Brruuciure IpounesT-
Hoe copep:xanue CO, B Bo3AyXeE. : .

918. IIpu B3auMOZeHiCTBMM IaBeseBOHl KHCJIOTHI C
KClO3 o6pasyerca suoxcug xiaopa. Hanumnre ypasnenue
Peakiuu,
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919. BaxonunTe YPABHEHUA peariimii, n(:ﬁbnssiréﬁmx
ANA DONY4EeRKUA MeTaHA B 1aG0paTopuy, u yKaXHuTe yeJIo-
Bud, 1IPY KOTOPHIX OHH npo'rexalo'r

2) CH;COONa + NaOH -...

6) AlLCs+ oo = .

920. Baxomante ypaaﬁenné péaxliﬁi'l:'
a) C;H, + KMnO, + H,S0, —

6) CaCy + K,Cr;07 + HCl (paz6.) — ...

921. Hanrmure ypaBHeHHA CHEAYIONUX DeaKIiHii, HC-
OJB3yeMBIX B NPOMBIOLIEHHOM NPOM3BOACTBE IHUAHH/OB
HATPUA U Kajus: a) cIIaBjeHNe DUAHAMHA KaJbOMA C yT-
JieM B copoii; '6) B3auMOJeficTBNe aMMHAaKa ¢ HaKaJeHHOM
CMechblO yIJIAd M IOTamia.

922, CKONbKO UAHKLA HATPUSA no.nqu‘ca Ipm nepepa-
Gorke 1 T TEXHHUECKOro NMAHAMHUAA KAILINA, COAEPIKae-
ro 64% CaC, (cm. ycaosue sagaun 921)?

923. Kaxue mnpespameHHs nperTepneBaloT DUAHHAH -
HATDHA ¥ KaJIUA IPH ZOJIPOM XPaHeHHH UX Bonnmx pacTso-
poB?. Hanumure ypaBHeHUA peaKkmuii.

924, Bryucaure o6vemut (0 °C 1 101,3 rcl'Ia) CO; 1 am-
Muaka, Tpefyemsie gaa nonydenus 0,6 T MOYEBHHEL.

925. BerumcanTe NPOLIEHTHOE COAEPKAHNUE yraepopa,
a30Ta ¥ BOZOPO/a B BelllecTse, eciy npu coxurasuu 0,18 ¢
ero GuLIO noayueso 0,132 r CO,, 0,108 r H,O u BHIZEH-
JI0Ch B CBoﬁoll;HOM coc'rommn 67,2 mr asora (0 °C u
101,3 xIla).

926. B xaxom HanpaBJIeHnn H IoYeMy 6yner nponcxo-
ZWTb CMellleHNe PAaBHOBECHIl: a) MpH HACHILIEHAH oncngom
yraepoga(IV) Bogroro pacrsopa Na,ySiOs; 6) npu npozca;m-
‘namm cmecn Na,CO3 u Si0,?

TEQ27, HanpmuTe ypasHeHNEe FUNDONHA3A Na28103, ecau
TIPOZYKTOM DeaKIuy ABJIAETCA AUCUIUKAT HATPHA.
928, CROMBKO KUIOTPAMMOB KDEMHHA M KaKo# 06meM
32% -moro pacreopa NaOH (p = 1,35) norpebyerci Axs mo-
nyuenus 15 % Bogopona (17 °C u 98,64 xIla)? ’
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929, CocTaB cTexa Bupaskaerca dopmyok Na,0 -+ GaO x
X 6S10,. BeraucuTe TEOpeTHIRCK K PACXOK CHIPEA — COXEL,
HM3BeCTHAKA H KpeMHe3eMa — Ha 1 T crexya.
~ 930. Yem oTIMYAOTCA TPOAYKTHI THAPOIHA3a SiF,; or
OPOAYKTOB THAPOIH3A Apyrux Te'rpara.uorenm(on KpeM-

‘Bua? Hanumure ypasnerAs peakmuit.

931. Hanmnmure ypaBEeHHA PeAKIHii, C IOMOILIO0 KOTO-
PBIX MOXKHO noclegoBaTeasno us CaFy, Si0,, KOH n H2804
Oony4nTh K,[SiFgl.

932. Yem obmbacmsercs HEKOTOpoe YCHJIEHHe KHCIOT-
HBHIX cBOjicTB npH nepexoge or Hy8i0; x HyGeOg?

933. Hanumure ypaBHeHEHE PEaKIIHH MEXKAY repMaHH-
€M ¥ XOBIEGHTPHPOBABHOH a30THOH KHCHOTOMH.

934. Kax orgenuts SnS or SnS; # GeS or GeS,? Kaxne

H3 cynsdBAOE 0NOBA M IePMAHNA WMEIOT X&DAKTEP THOAH-
raaprgos? Hannmure ypasaenns peaxkn@i. -

935. Kax oTAeauTh AHOKCHA PepMaHds OT nmcnna
cenena? Hanunrare ypasEenue peakoun.

936. Hanunurte ypaBHennAa HOCJIeROBATENLHEIX POAK-
nui, ¢ HOMOIEIO KOTOPEIX MOXKEO npenpa-m'rb Ge0, B Tex-
cagToporepMaHaT Kauud.

937. ConocraBbTe ReftcTBUE pas6aBreEHO H KOEIEHT-
PUDOBaHHOM a30THOM KUCAOTH Ha 0/10B0. Hanumure ypas-
HeHuA pearkmuii.

938. HauummuTe ypaBHeHHSA peaKkmuii, NPOTeKalOIUX
TIpM KUNSYeHUM OIO0BA: &) ¢ KoHmeHTpupoBamHOi HyS0,;
6) ¢ pacteopoMm NaOH ¢ oﬁpaaonanuem remamnpoxcoc'ran-
Bara(IV) BEaTpms.

939. YeM ofpACHAETCA YCTOMYHBOCTS CBUHEIA IO OTHO-
INeHUIO K Pa3GaBJeHHON M yMEpPeHHO KOHIEHTPHPOBAHEOM
H;S0, u HeyCcTOMYUBOCTE IO OTHOIIEHHIO K KOHIeHTPHPO-
BagHBIM ee pacTBopanm (6osee 80% )? ,

940. Kaxoe coegunenue 6ojee rufpoau3yeTcs B BOLEOM

pacTBOpe — Sn012 unu SnCl,? B xakoMm pacTBope npu oRY-

Hax0BOi MOJIADPHOH KoHNeHTpanuu 6onbme pH?

941. Baxoruure ypaBHEHHA peammn (kucaora u m;e—;

704 6epeTca ¢ HEKOTOPHIM H3OBITKOM):
a) Sn(NOj3); + KOH — ...
6) Pb(CH3COO); + KOH — ... .
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5) Nag[Sn(OH)g} + HEl - ..
r) NagPbOs + HNO; —

942. 3aKoHUYNTe YPaBHEHHA PEaKI{Hii:

a)y SnCly + Fey(S0y); — ...

6) SnCl, + KOH + Ph(NO); = ..

B) SnCl, + KBrO; + HCl — ...

r} Sn(NO;), + NaOH + Hg(NO3), — ..

- 943. 3BaxoHuUMTe YpaBHEHUS _‘peaxcnnii- obpasoBaHus -

PbO,:
* 2) Pb(CH;C00), + CaCl(OCD) — ...
- 6) Pb(CH3C00), + Cl, + KOH — ...

944. Ilpu peiicteun pasdaenenHoit HNO; na Pb,Oj u Ha
Pb30, ofpasyerca B o6oux cayuaax PbO,. Ornocarcs nm
3TH. PEAKIMH K OKHCIHTEJIbHO-BOCCTaHOBHUTEeNHHIM? Ka-
KMe BRIBOALL MOJKHO CHeJIaTh Ha OCHOBAHUH IPOAYKTOB pe-
aKIuy OTHOCHTENLHO cTpoeHus PbyOg u Pbz0,?

‘945, 3aroHuuTEe YpaBHEHH S PeaKmuii:

a) Pb;0, + HCI (xomm.) — ...

6) PbO; + KCrO; + KOH — ...

B) PbO, + Cr(NO3); + NaOH — ...
1) PbyO, + KI + Hy80, —

x) Pb0, + Mn(NOy), + HNO; —

 946. Hanuninte ypaBHEHUA peaknuii, ¢ HOMOMIBIO KOTO-
PHIX MOXXHO IIeDEBECTH TETPAXJIOPHU] 0I0Ba B zmcynmlm,q,
3aTeM B THOCTAHHAT HATPHUS. . ,
947. Kaxoii MeTaqI MOATPYIIET THTaHA pacTBOPUM B
HCl u pasGasnemmoit cepmoit kmciore? Kaxoma cremens
OKMCJIeHHA MeTaJJIA B NOJYUeHHbIX COeJUHEHNAX?
" '948. Bce Tpy MeTanaa NOATPYIIEI TUTAHA PACTBOPHIOT-
¢q B MJIaBHKOBOE KHUCIOTE, n;apcrcou BOIKE B 0cobemHo B
emecu HNO; n HF. HannmnTe ypaBEeHUA Peaknuil u yKa-
KATE, KAKYIO (pymm;nn BEIIOJHAET B HuX HF.
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- 949. Yem oﬁmcxme'rca 6oJIBIIT0E CXOACTBO XUMANECKUX!

cnoﬁc'm OUPKOHEA U Fa(pHUS ¥ HX COGAMHEHHR? = -

950. Hannmn're ypasHeHus raaponnsa TiCly n T1(SO4)2, :
HPOTEKAIOMIero Ha X0JI0xKe C oGpa3oBaHHeM coJeii OKCOTHTA- .

Ha (THTaHUNA), & IPH HaTPeBAHUHA — THAPOKCH/A THTAHHJIA
* (METaTHTAHOBOH KHCIOTEHL). - ) '

951. OxapaxTepuayiiTe KHCIOTHO-OCHOBHEIE CBOHCTBa
H,TiO3, ecng maBecTHO, UTO 3T0 coequHenue carabopacTeo-
PHEMO B _KHCJIOTax, a €O mesouamMu 06pasyer COMH TOXBLKO

'OPH CIABICHWE HJIM CHEKAHWH. ’.Vc'ronqnn m MeTaTuTa-
na'r HATpHSA B pacTsope? '

952, Turam pearupyer ¢ Konnen'rpnponannon a30THOHK
KHCJIOTOM mMoA06HO 0108y, a ¢ pACTBOpaMH mIejovdeil — mo-
J.I06H0 xpemunio. HanumaTe ypasHeRAa peakuii.

953. Orcncnn'rensno-nocc'ranonure.nbnmﬁ noTeEOUAaN
CUCTEMEL

TiO** + 2H+ +e =Ti** + H,0

cocrapiaser 0,10 B. MoxHO 1H BOCCTAHOBHTH COEANHEHUA
Ti(IV) B Ti(III): a) MeTasmAUecKnM KagMueM; G) XJI0pHIOM:
xpoma(II), B) xnopupgom oxosa(ll)? Hannmn-re yPaBHEHNA
COOTBETCTBYIOIIUX Peakiiuii,

" 954. Kaxumu cBoiicTBaMu o61afaioT coe,zmnenna THTA-
Ha(I1I)? 3akoHYUTE ypaBHEHUA PeaKIuil:

a) TiClg + FeCl; —

6) TiClg + K,Cr;0y + HC (pas6.) = ...
8) TiClg + Oy + Hy0 — ...

fr) Tiy(SOy)s + KMnO, + H,SO, —

12.5. VIPYIIIIA o
IEPHOJHUYECKON CI/ICTEMBI 9JIEMEHTOB -

EY W

955. Hannmu're ypaBHeHna c.ne,z(yxomux peannnu' 0B
a) NH; + CuO —; 6) N,O L, ; B) NaNj - L, ; T) AIN + HZO -
JI) NH3 + CH3COOH -3 e) NH3 + st -+ )K) NH3 + H3PO4 ’
‘3) NH3 -+ A1C13'_’; H) NH3 + ZnClz - K) NH3 + Zn(OH)z -3

) NH; + Cl, —; M) NH,Cl + Cl, —; 1) NH; + Na —; 0) NH; +
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+NaClO —; n) N2H4 + HCL =; p)-N,HiCl, + H,0 —;
c) N2H5SO4 + chr 209 +_H2804 -3 1) NH;0H- + HC].

y) NH;0H + KMnO, + H;80, —; §) N3O + C —; x) FeSO4 +
+ NO -} n) NO, + KMnO, + H;80, —;'9) NO; + KI =>;
m)HNog-i-Pb —; m) HNO; -+ HF + Si —; 5) HNOj +Sb—+ ‘
1o)HN03+HCI+Sb—> 4) NaNO; + C+NaOH—~

956 Ilpenenssas pac'rBopnmoc'rb NH,Cl u NaNOz ‘opa
20°C cocrasisfeT coOTBeTCTBeHHO 37,2 m 84,5. Clconmcof
rpaMMOB HaCHIIEHHOTO PACTBOPA OLHOM U APYTOit COTH Tpe-
6yercs g moxydeHuns 24 ;1 azora (20 °Cn101,3 icl'Ia) npH
HArpeBaEMU CMECH PacTBOPOB?

957. TexmuuecKEii NUaHAMEX KaJbnus COTEPIKHUT
19,6% asora. Berumcanre nponen'rnoe cogep:xanue CaCN,
B TEXHHUYECKOM HNPOAYKTE.

958. Kaxoii o61eM aszora (0 °C m 101,3 xIla) u CKOABKO
KHJIOTPaMMOB Kapbuza Kaabnusa HeoGX0oAUMO 1A mojyde-
Hus 1T TeXHUYECKOrO MUAHAMUA KAABIUA, conepmamerov
60% CaCNz?

- 959, Cxo.nmco rpaMMoB Mg3N2 IIOABEPTIOCH pasiosxe-
HHUIO BOZOI, €CXY JUIA COMeoBpAa30BaHUsA C IPOAYKTAME TAL-
poausa norpeGopanocs 150 ma 4% -Horo pacrsopa HCl (p =
=1,02)? ‘ '

960. Brruucanre o6BeMEl Bofopofa m asora (0°C =m
101,3 xIla), TeopeTuuecKkn HeOGXOAMMEIE /I MOJYIEHHS:
a) 1 1 ammuaka (0°C u 101 3 kIla); 6) 1 a 35% -noro pac-
tsopa NH; (p = 0,882). -

961. Cxonbxo RPIJIOl‘paMMOB 60% -noro pacreopa HNO;

MOKeT OBITH noy4erHo u3 1 M° ammuaka (0 °C n 101, 3 kxIla)
IpH OTCYTCTBUK NOTEPH asora?

962. Kakoit o6nem rasosoit emecu (0 °C u 101 3 xl'Ia),
cofepxarnteit 11% NHj;, peo6xomum AnA TONyIeHHA 1T
A30THOH KHCHOTHI IPYU OTCYTCTBUH noTeph agora?

<" 963. CKONEKO TOHH IHAHAMHUIA KaJbilua MOHO nony-
9uTH N3 3600 M3 asora (27 °C u 101,38 xIIa) npu B3ANMOZeH- .

CTBHH €T0 C Kap6uAoM Kanbuusd, ecan no'repn asora coc'ran-
AAOT 40%1? :
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. 984. Kaxoi qﬁ'r.'em Boazyxa (21% Oz) TEOPETHUYCCHRE He-

o6xaEM 1A exncrenna B NO 100 n® NH;? Kaxoi oﬁ'beu
-NO mosyduTes OIPRE TeX dKe yeaopugx?

965. 3aBoA BEIPAGATEIBALT B CYTKH. 120 T HHATpaTa ammo-
mm. Kaxoga exxecyrounas norpe6aocTs 3aBojia B aMMuaxe
(8 M®, npu 0 °C m 101,3 kla) u 60% -Hoi aao'rnon HKHCIOTE
(= 'r)? i

. 966. Ha Tommy cynbhara aMMOERA IPAKTHYECKH PACRONY-
erea 0,97 T 78% -Hoii ceproii kucnors 4 0,27 T ammuaxa. Bei-
YHCJIATE BEIXOX cyindaTa aMMOHUA IO OTHOIUEHHMIO: a) K pac-
xoayeMoii kucxore; 6) K pacXofyeMoMy AMMHUAKY. '

967. Kakum o6beMoM 20% -moro pacreopa NH,CL (p =
= 1,06) moxHO 3amMenuts 1 11 14% -moro pacrsopa (NH,),S0,
(p =1,08) pns noxyueHUA PABHEIX KOJHUECTS AMMHAKA OpH
AeficTBHH KOH ga pacrsopsi aTEx coneii?

968. CKONBbKO HPOLEHTOB a30Ta COXEPIKUTCA B IpPO-
EYETE, HOJYIeHHOM CMelleHHeM: a) PaBHEIX MacC CyJb-
- {para m BUTpaTa aMMORU; 6) paBHOTO UMCIa MoJren Tex
e coneir?

. 969. CKoIbKO KHJIOTPAMMOB pacTBOpa aMMHAAaKa C CO-
nepmmem 20% NH; nonygzaerca nps Koxcosaruy 1 1 yr-
nx, cogepxamera 1% aaa'ra, ecan 20% mocregnero ofpasy-
eT aMMEAK? |

970. CKONLKO TOHH HUTPATA AMMOHMA CJIELYET cMe-

marh ¢ 1 T cyapdara aMMOBEA BJAd DOAYYeHNA YAOOPEHUS, |

cogepacamero 30%. asora?

‘971, BrrumcanTe KORIEHTPAINIO NH; (8 Mo.nL/Jr) B
pacTBope cynsdara aMMOHNS, €CAY HOPH OKMCIeHUHE 50 M
€r0. pacTsopa runo6poMETOM HATPUA B MIENQUHOMH cpeae o6-
pasosanocs 56 mx Ny (0 °C z 101,83 xITa).

- 972, Kag OTHOCATCA K HATPEBAHHUIO CAERYIONHE COJIT
aMMOHUA; XJOPUL, Ccynb(dar, ZHXPOMAT, HUTDAT, HUTPUT B
mapﬁoHa'r? Hanumrmre ypaBHeHES peaxkmuii,

973. 3axonunTe YyPaBEEHNA PEAKIMIl, IPOTEKAIOIIHX € ‘

. KONAYeCTBOM KHCJIOTH, AOCTATOYHEIM ALA coleoGpasoBa~
HEA ¢ DPOAYKTAMH FEADOIHZA COSAUHe RN
ayMgaN; + Hy80, — ...
6) Ca(NH,), + HC1 — ...
B) AIN + HNO; — ...
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974, TpH KETENERHE pac'mopa NH,Cl ¢ nopomxom
MAarBHd peaknusd OpoTeKaeT c-'06pa3oBanaeM rasoo0pasHuIX
NPORAYKTOB. Hannmn-re ypaBREeHHE PeaKItuu.,

975. Komcranra . mucconmanun [NH;OH)OH pasna 2-10°8,
BrlauciuTe KOHCTAHTY M CTelleHb THAPOJIH3A [NH3OH]CI B
0,2 M pacrsope conn. Kakos pH pactsopa? .

976. Hanumnre ypaBHeHHS peaxknuil Mexgy nnnmom H
paaﬁas,nennoﬁ HNO;, ycioBHO cunTad, YTO B OHOM CAydIae
HPOLYKTOM BOCCTAHOBIGHMA HUTPAT-HMOHA HBIAETCHA HOH
[NHZOH]", a 3 apyrom mom [N Hel?*.

- 977, Tipn KNOA4YeRAX HeliTPaNLHEIX PACTBOROB HATPA-
TOB'C IOPOHIKOM MArHNA HATPAT-HOH HOCIe0BATE/IbHO BOC-
CTAHABAMBAETCA N0 HUTPUT-HOHA, THAPOKCHTAMHAA, IHA-
pasuna ¥ amMuaka. Hamuniure ypaBHeEn s peaknuii {deTss-
pe BapnaHATa BoccTaHoBJeHAA noHa N O3 ).

978. ITpu NOAKACICHAN CepHOIl KMCIOTOl PAaCcTBOPA, CO-
zepxamero KBr, KBrOg @ NH,OH, nocnaeABuil OKHCIAAETCH
GpoMoM o Hnrpa-r-nona o cxeme: '

NH,0H + 2.1-12'0 - 6" — NOz + TH*

Hannmire ypaBEeHUA peakunil.

979. K nogxucleHHOMY pacTBOPY, cogepsxkamiemy KIOg
u KI, go6asuan m,upaaun-(:ynmba'r. Hapumure ypaBEEHAA
peaxiuii.

980. K nogxucierEoMy pacreopy KMnO, nobasunu
ruapasua-cyasbar [N,Hg]SO,. Hanuniure yparnenue pe-
aKmuu, - o : :

981. T'uppoKCHJIAMHH BOCCTAHABJIMBAET B ILEAOYHOMH
cpene Ka[Fe(CN)e] B K [Fe(CN)¢], oxucaascsy npu aToM A0
agora. Hanumure ypapHeHye PEAKIUH, :

- 982. pH 0,1 M pacTBopa asmma HATPUA COCTABJAET -
8,85. Brruucaute KoHnenTpaguio nounos OH™, xoHCTAHATY M
CTeIeHb THAPOJN3A COJIU B PACTBOPE M KOHCTAHTY JHCCOLHA-

‘anmm HNj. R '

315



983 Baxounre VYDABHEHHMS peammﬁ u yxaxcn're d)ymc-
nuio HN; B rcaxc,u;on n3 HUX: *

a) HN; + HNO, —

6) HN3 + KMnO, + H2804
B) HN; + HI — ...

r) HNy + H,S — ...

984, Cxoypk0 'paMMOB MeJM MOMKHO IIePeBeCTH.B pac-
TBOp npH Aeiicreum 60 mn 33%-HOro pacrsopa asoTHO#R
kuérorw (p = 1,2)? Kakoit ofsem NO (0°C u 101 3 xIla)

. BBIZeNHTCA OpH dTOM?

985. Kaxoit 06eém 4 H KOH no'rpe6ye'rca AJa morJjolne-
HuAa 23 r NO;, ecaiu npu 5ToM o6pasyeTca HUTPAT M HUTDHT
xanua? -

986. Ilpu 27 °C yc'raHaBJmBae'rca OIpenesieHHOe - CO-
cToAanue paBHOBecHA B cucreme 2NO; = N,04. 1 r Bermectsa
Op¥ yKasaueoi Temnepatrype u.101,3 kIla sanan obweM,
pasusiit 0,321 i1, BoruucanTe, Kakas foJa rpaMMa BellecT-
Ba HAXOJAUTCA B BU/¢ TIPOCTEAIINX MOJEKYJ ! KaKas B BUA@
moserysa NaOy.. ‘ :

987. CKOMEKO IPAMMOB HOAA ¥ CKOJBKO MHJLIMIHTPOB
36% -roro pacreopa HNO; (p = 1,22) ciefyer B3aTh AR IO-
ayderns 1 21%-moro pactopa HIO; (p-=1,21)? Kakoit
o6wem NO (0 °C n 101,3 x1la) o6pasyerca npu atom?

988. Cronpro rpammos KNO, morpebyeres as Brfee-
HuA Bcero noza u3 10 Ma 15% -roro pacrsopa KI (p = 1,12),
noAxucjaeHHoro pasbasiennoit H,S0,? ‘

989. Cxonsko MunmauTpos 0,05 M pacrsopa KMnO,
NOTpeGyeTcss ANA OKMCACHHA B - CEPHOKMCIOM pacrBope
25 M 0,1 M pacrsopa KNO,?

* 990. Baxonunre ypaBHEHHnSA peaxmm.

a) KMnO4 + HzSO4 + NO i -_-o o
6) K,Cr,07 + HyS0,4 + NO —f
991, Kaxne nponyx’rﬂ ﬂoi:yqazo'rca IIPM OPOKAJINBAHUHA

HATPATOB: HATPHA, KAJBUMA, MEAH, CBHHIIA, p'ry'm u cepeﬁpa?
HanuminTte YPaBHEHMA PeaKImii.
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992.. Hannmu're ypannemm cne.ny:omnx peammn'

Q)P +1,— 3) Sb + HNOs(x) —

6)P +Br;— 1) Bi + HNO5(x) =

) PI; + H,0 —> k) As + H,S0,(x) —»

r) PBr; + H,0 — Ja) Sb + H2S04(1c) —

1) Fe,05 + HsPO, —  m) Bi + H,SO,(x) =

e) P;05+ HNOs(x) — =) Sb,S; + Na,S —
') As + HNOs(x) »  0) SbySs + Na,S, —

993. Brrumcaure pacxop (dochopnra ¢ coxaepraHmeM
40% P;05, KpeMHe3eMa B KOKCa, HEOGXOARMEIX /JIs HOJIy-
ueHna 1T pocdopa, ecian BEIXOJ rOTOBOr'0 IPOAYKTA COCTAB-
naer 80% oT TeoperudeckH Bo3MoxkHOro. IloGounsie mpo-
RYKTE! peaKnuu CO u CaSiOj3.

994. IIpu Tremmeparype 800 °C OJIOTHOCTH NapOB Q)ompo-
pa IO OTHOMIEHHIO K BO3AYXy cocraBiader 4,27, a opu
1500 °C ona yMeHBIDAETCA B ABa pas3a. KaxoBa aTOMHOCTH

‘MosexyaH docdopa B oboux cayuaax? Kaxoit mponecc-apo-
ACXOAHUT B MATEpBaje YKASAHHBIX TeMnepaTyp?

995. Kaxoe KOJHYIECTBO TENJIOTH BHIAEJUTCHS IPH Ipe-
spamernu 1.1 Genoro docdopa B KpacHEL, eCaIH TeniIoTa
mepexofa cocrasiaser 16,73 xll»x/Mons?

996. Hannmnre ypaBHeHUS peaxiuil, OpOTEeKAIOMUX
npu xunsuenun Gegoro docdopa ¢ pacrsopom LiOH B oa-
HOM ciyuae ¢ obpasosanneM PHj, a B spyrom — P;H,.

997. Kax pearupyior Apyr ¢ xpyroM rassl PHg; u Cl; n
4YTO mOJNyYuTcA npH nponyckamun PH; uepes xaopHYIO Bo-
ny? Hanumure ypaBHeHNS peaknuit. ‘

998. KakuMu moClef0BATEILHEIME PEAKIIMAME MOJKHO
noayuuts HgPO, us Gexoro docdopa, pacrsopa Ba(OH); r

" cepHOM KHCIOTHI? . .

999. 3akonuure ypaBHEHNSA peamnm
_a) PH3 + KMnO, + H,SO, —
G)Mgapz + chr207 + HCl (paaﬁ.) - ..
B) P2H4 +v KMHO4 + HzSO4 -
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. 1000. 3aromunre ypannema' Peaxmmit:
a) HyPO, + HNO; —
6) H;PO; + KMnO., + H2804
B) HyPOy + 1, +Hy0— ...
r) H3PO, + FeCl; + HCl — H3P03
» (H;PO,; — cuasubiii BOCCTAaHOBUTEND, HO pearcmm €ro oKuc-

JICHHA UAYT MeJJIeHHO).
1001. B xaxne conu nepeiffyT Np¥ NPOKANHBAHHHA CJIe-

AyloliMe Tuppo- u purugpeoprodochars: Na,HPO,,

Ca(H;PO,);, Mg(HzPO,)z, Al(HPO,); u Cr(H2P04)3? Ha-
IUIIUTe ypaBHeHUA peakIuii,

1002. Kax mosy4aioT U3 OPHPOSHOTO d)ocd)opn'ra npoc-
Toft cymepdochar m ABOKHOH cynepd)ocq»a'r? HanpmuTe
ypaBHEHHS DeaKkmuil, -

1003. BriumcauTe nNpPOmeHTHOEe cofepkarEnme P05
BO pTOpanaTATe, €0CTaB KOTOPOTO . BHIPA’KeH Q)opmy.non
3Cay(POy); - CaF,.

1004, B xaxoM CCOTHONIEHHH CJIENyeT CMEeNIaTh MACCH
MOHO&M‘MOHHﬁ(I)Ocd)aTa n nuamMmoun#docdara, wrobnt mo-

JIyNUTH DPOAYKT ¢ coneprxanneM 59,7% P,0;? Kakoso npo-

OEHTHOS COReDIKaHKe A30Ta B YKABAHHOM TPOAYKTe? ’
1005. Conocrasbre mosenerne As, Sb u Bi mo oraome-
HHIO K 830THOI KHCJIOTe — KOHIEHTPHPOBAaHHOR U pasbas-
JeHHO#H. Hanumure ypaBHeHHS peaxIuil.
1006. Kax geiticryer xomnearpuposanmas H,SO, ma
As, Sb u Bi? Hanumunre ypasrenns peaxnnit.

_ 1007. Hanuninre ypasHeRNA peaknuil, ¢ ToMOIIbIO KO-
TOPEIX 00HAPYIKUBAIOT MEIIILAK B CYAeGHO-MEeARIIRECKON |.
caHMTApHOI mpakTHke: a) momyuerue AsHj; 6) obpasona:
HHEe MBIMbLAKOBOTO 3ePKasa; B) OTJHIHE ET0 OF CYPLMIHOTO
3epRaJa;

As + NaClO'+ NaOH — NagAsQ; +

1008. BaxoruuTe ypaBHeHEHA peaKmuii:
a) AsH; + KMnO, + HyS0; —

6) MgSb, + K,CryOp+ HCL — ..

B) SbCl; + HCl + Zn— ...
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1009, Kax Mergiorcs OCHOBHEIC ¥ KHCIOTHEIE cBoitersa
B pagy ruapaxcaxos Mumrbaka(lil), cypemui(I1l) u srcumy-

7a(lil)? Kax npaxTouecKd OTXBIATD APYT OT LPYra MAlOPa-

crBopuMele Sh(OH); u Bi(OH);3?

1010. MeraapceruT KanbIusa nonyt;ae'rca pac'rnopenm
eM As,0; (Genoro MEMBAKA) B MIBECTKOBOM Monoxe. Bri-
YNCHWTE PACKOX WaBecTH ¥ Geloro Muimbaxa AsyOg, Heob~
XORMMEIX A8 NOAydeRud 1T FOTOBOTO IPOAYKTA.

1011. Hanumure ypaBHeHN A HOCAEROBATENILEEIX PeaK-
nait, ¢ TOMOIIEI0 KOTOPEIX MOKEO IOJIYYHTH THOAPCEHAT
anmonns U3 AsClg, H,S n momucynsusa aMMoRRSA. ‘

- 1012. Cmecs cynndupos As,S3, SbyS; m BizS; o6pabora- -
na pacrsopoM Na,S. Kakoit cynbduzg ocranca HepacTBOPeH-
rniM? Kaxne us HUX MOryT GHTH OTHECEHH! K THOAHTHIDH-
nam? Hangumre ypasHeHns peaknmii.

1013. Hanumure ypasHeHHA HOCREA0BATEIBHEIX PeaK-
nuif, ¢ TOMOIILI0 KOTOPHIX MOMHO IOJYYMTE: &) THOAHTH-
moHMT Hatpua us SbCly; 6) rmoapceHar na'rpnn n3
N33A804.

1014. Yro moayumrca mpu oﬁpaﬁome XJIOpOM PHAPO-
KCHJa BUCMYTa, BBEIIEHHOTO B KOHIIEETPHPOBAHHOM pac-
TBOpE rm:pmccmza narpag? Hanummre ypasHeHuHe peax-
HHU. :

1015. Hanuninre ypaBHeHHS peazcnnn MeXAy BUCMYTA-
TOM HATPHSA X KOHIEHTPADPOBAHHOM ConAHON KHcnoToit.

1016. BucmyTaT HaTpUa OKHUCAAET B KUCAOH CPeAe HOH
Mn?* 8 MnOj . Hanumnre ypasHeHEe PeakIuH.

1017. Ina moayyeHUs BAHALATA HATPUA NOXYIPORAYVKT,
cogepxamuit V,0;5, cnexrator ¢ NaCl npu yuactun kuncxopo-
na. TIpomece conmposoiaercs Beienenuem Xiopa. Hanu-
mATe ypaBHEHUE PEAKITHH,

.1018. Hanpnmure ypaBHEeHHS Peaknuil BaaumMopeiicT-
pasa V405 ¢ NaOH u Hy80, ¢ o6pasoBanneM B HOCHeRHEM
cayuae-cyabdara groxcoBanagua(V) — (V02)S0,. Ha ka-
K#e croiicTBa V,0; YKABHIBAIOT 3TH pPeakmun?

1019. Hamumure GbopMy/IEI HUTPaATa B HEPXJIOpaTa AU-
oxcoBaranua(V), gurpara U mepxaopara oxcosaHazua(V).
Hanmmure rusparasie GopMEl V;0j;, 0CHOBHOMY XapaKTepy

KOTOPHIX OTBEUYAIOT 3TH €OJIH.
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- 1020. IIpu ruzposuse OPTOBARAKATA HATPHA obpasyet:
- CH.BHa XO0JORy nnponana.qaw, & IpH HaArpeBaHUM — METaBa-~
HajaT HaTpRnA. Hanumure ypannenna peammﬁ B Mo:rxexey-‘

JAPHO-UOHHOM bopMe. - -
~1021. IHpm Bsanmogenc'mnn pac'rsopon (NH4)ZS n

NH,VO; obpagyerca TuomerasadagaT aMMoHnd. Ilocnen-
Buit npu neicreuy HCl pasraraercs, o6pasya cOOTBETCT-

BYIOIOHH -MaJOPACTBOPUMBIH moanrn.qpmx Hannmn're
YDaBHEHUA Peaknuil,

1022. Banagarm npoamsno'r B Rucnoﬁ cpene orcnch-
TenbHY0 (pyHKIMIO, 06pasysa upyu sToM comu oncosananm(IV)
o cxeme: . . .

VO +e +4H = vo’~’++2Ho

'BaKORuUWTe ypABHEHMS pearuuit:
] a) NH4VO3 + H2804 + H20204 -
 6) NH,VO; + H,S0, + FeSO, —
B) NaVOj3 + H,S0, + S0, —
1) V,05 + HCl(xoum,) — ...
1023. IIpu xunauenun pds6aBneHHoro péc'rnopa CyJib-

dara guoxcornobua(V) nocrensuit NOXBEPraeTcA I'MApoIn-
3y. HanuminTe ypanHenHe peakiiuu.,

12.6. VI I'PYIIIIA
IIEPUOJNYECKON CHCTEMBI 9JIEMEHTOB

1024, HanuninTe ypaBHeHRA CAeAYIONINX Peakmuil: .
8) SnCl, + Oy + HCl ~ k) KIO,+ Hz0, + H80, —

6) FGSO4 + 02 + H20 nd 3) HgOz + NaOH — .

5) NayS0j + O + H,0 — 1) H;0, + KMnO, -+ H,S0, —

r) NagS + O + H20 = k) SnCl; + Hy0; + HCl —

Z) ZnS + Oy — 1) SnCly+ Hp0, + NaOH —
€) NaBiO; + HNOz — ) Hp05+ K;Cry0; + H,S0, ~

1025. CKOIIBKO rPaMMOB XJI0paTa Kajaud, co,z:epaécamero

4% mOCTOPOHHUX IPUMeCeit, ClIeAyeT B3ATH AN nonyv-xemm .

250 xucnopoza npu 37 °C n 101 3 klla?
320

1026. Kaxora Macca 1.1 KHCEOPORS, OSOHMPOBAHEHOrO
Ba5% (0 °C n 101,3 xkIIa)?2-Berunéiure conepXRanne O30Ha
B nponen'rax 1o Macce. Cxom.xo MOJIeKYJI osoHa bop,epxcu'r
1 yast rasa? s )

. 1027. Ipn nponyckannu depe3 pacteop KI 10 n oaqnn-"
posagHOTro kKucaopoga (0°C u -101,3 xIla) Brugemdmocs
2,54 r wopa. BrruucsauTe BPOLEHTHOS conepansie 030HA B
ozoHKpoBaHHOM Kucnopose. Kakoii oGbem aaHan Gul BeCh,
a3 IOCJI€ TIOJTHOTO PAsNoKeHRA COACPIKATIErocs B HEM 030-
Ha ¥ OPeBpaIleHHus ero B KHCIOPOA? :

- 1028. Ilocne pa3snoxeHHA OI0HA, COAEPIKAMIEroca B
750 mx osorupoBarEore Kucxoposa (0 °C n 101, 3 kIla), 06-
pagoBanocsk 780 Mu kucaoposa. CKOABKO rpaMMOB M0AA BHI-
Aenurca u3 pacrsopa KI mpa npoxoxc,qennn tIepea Hero 1 ax
030HHPOBAHHOTO KHCIopoaa? ‘

1029. B xaxom o61eme BO3LyXa (21% Oz), H3MepPEHHOM
npu 0 °C ® 101,3 x1Ila, cogepxurea 1 T rcnc.uopona?

- 1030. I/chona u3 Tennosoro addexra peaknun

203 = 302, A H =—-288,4 x]lx

U TemJIoTEI o6pasosanus Boasl (A H =-241,6 K,I[xc), anc-
JuTe Tennosoi addexT pearcmm : . S

H2+ /303 Hzo AH"'

1031. Kaxoii o6beM KHCIOpOAA™ ciefyeT AOGABHTE K
1 m® Boszyxa (21% Oy), uTo6HI CORepaHye B HeM KUCIOPO-
Za nosslcuiocs 10 25% 7

1032. B pasroBecHO# cucreme

2H, + 0, = 2H20

COZEePKUTCH 90% Hepasnomennmx Monexy.n H20 Beiunc-
JIHTE IJIOTHOCTH 3TOH CHCTEMBI IIO OTHOIUEHUIO X BO3AYXY
IIpH Toik Ke TeMIIepaType. ’

1033. Kakoii o6beM 030Ha cne,qye'r ,lIOﬁaBKTB x 1 71 BO3-
AyxXa, YTOGBI IOJIYYHUTH Fa30BYI0 CMeCh, IIOTHOCTH KOTOPO#
paBHA IJIOTHOCTH KHCJIOPOAA IDH TOM e TeMuepaType?

1034. Eciu copep:xamuiics B Bo3ayxe Kucaopox (21%)
TIOJIHOCTHIO mepelineT B 030H, KAKOBa Gy/eT MIOTHOCTE MO-
JIyYeHHOH razoBoil CMeCH IO OTHOIIGHHIO K BOSAYXY? ' |
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:,1035. Tlocne DpoXompeHHA BO3AYXA Hepe3 OSORATOD
_ IXOTHOCTH. er0 HoBricHIAch Ha 5%. CKOIBKO NDOIEHTAR
030HA COePIKUTCH B TAKOM O30HHPOBAHHOM BO3AYyXe?
1036. Croxpko kunorpaMmmos BaO, u 20% -Hore pactro-
pa HySOy Tpebyerea pua monyuenus 120 xr 30% -noro pac-
TBOPa& IEepPOKCHAa Bogopona?

. 10837. Kaxoit 06neM osornposarnoro kucaopoza (0 °C u
101,3 xIla), comepxamero 10% oaoHa (o o6neMy), Tpeby-
erca ana ssaumopeitcrsuit co 100 r 3,4% -Boro pacrsopa
H,0; no peaxouu

‘H,0, + 03 = H,0 +20;

Kaxoit OG'BGM KHACAOPOAa OPH 3TOM oGpasyerca? _

'1038. N3 nozgxucxerroro pactsopa KI pacrsopom H;0,
maccoit 0,8 r sargeannnz 0,3 r moza. anc.vmre MAaceoBYIO
goio HyO, B pacraope.

1039. Cxoasko rpammos 3,4% -moro pac'rnopa H202 TpE-
6yerca Ana oxucnenns 100 mx MOJIAPHOTO pacTsopa FeSO4
B npucyrcrauu HpS0,? -

1040. Mna nosnnOro obecuBevyuBanug 20 Ma 0 02 M pac-
TBopa KMnQy B ceproxucroi cpene norpebosasica paBHEEIR
oGpem pacrsopa H,0,. Kaxosa monsprocTs mocrefHEro?
Kaxoif o6sem xuciaopoga (0°C u 101,3 xIla) Brigenunacs
npH sToM?

.1041. Hanumure YPABHEHNSA CIeAYIOIAX PeAKIHIL:

- a) [CU(NH3)4]SO4 + NagS —; 6) Naz[Zn(OH)4] + NagS —;
B) NaglAg(8;03).] + NasS —; r) HgS + NayS —; x) Cu +
+ HyS —; e) NagS0; + I, —; &) NayS0z; + CuSQq —;
3y AgNOQ;z + Nay803 —; u) BaCl; + NaySOg —; k) NayS0; +
+ HZSO4 —; ) HySO,(pas6.) + Mg —; M) HySO(xorn.) +
+Zn - n) H;S04(xomm.) + Ag —; o) (NH4)2S208
+ Cra(S0y)s —

1042. Kaxoe koJIM4eCTBO KeJIe3HbIX c'rpyxcex creRyer
cuzaBurh ¢ 1 KM IPUPOXHOTO CepHOro KoxtueiaEa, COAep-

- sxamtero 80% FeSp, nna nepenozza nocJegHero B cyabguz

. menesa?

1043. Kakme obmemnl H,S u SOz (0°C u 101 3 xIla)

ROJMKHEI TPOPearupoBaTh APYT ¢ APYroM, YToGH Macca 06-
pasoBasmielica cepst cocTasuaa 100 xr?
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a0 1044, Kaxoi o6sem Boaxyxa (21% 0,, 0 °C 1-101,3 kIla)
TEOPeTHIeCKH HeOGXO MM AN cropanus 1 T cepHoro Koxge:
AaHa? Brruucnure maccy FeiO3 m o6nem nuoxcnna cepHl
TPH TEX e YCIOBUAK.

1045. TennoTs oﬁpaaosannﬂ FeS,, Fe,O3 u SOZ paBHH
coorsercTsenno 148,53 -803,3; —297,4 x{x. Brraucimre
TeILIOTBOPHYIO cnocobHOCTE (B K[k /KI) cepHOro Koagesa-
Ha, cofepxamero 20% nycroit nopoasr.

1046. Kakoit o6bem neunsix rasos (0 °C = 101,3 xI1a),
cogep:xammx 7% SOq, moxyuaerca npu o6:xure 1 TcepHOro
KosueRana, copep:xamero 45% cepsl, et y4uecTs, ITO IPH
aTOM He cropaer 1,6% Bcero cogep:xanus cepst?

- 1047. Kaxoba execyTouHas HIOTPeGHOCTH B BOSAYXE .
(21% O, npn 0°°C u 101,3 xIla) KonueaHHOI NeqH, CHKH-
ramomeii B CyTka 12 7 KOJIuesiaHa, €CJIX NIPH 3TOM BO3Yyx Ge-
perca B H36LITKE M C TAKHM PacueToM, YTOOLI IeUHbIe Ia3kl
cogepxanu 10,5% Hem3pacxogOBaHHOIO KHCJI0poZa?

- 1048, Kaxoii o6vem H,S (7°C m 96 xIla) creayer npo-
nyctuth uepes 400 mx 6% -moro pacrsopa KMnOy (p =
=1,04), ToAKKCIeHHOTO0 CEPHOH KHCJIOTOIR, 0 IOJIHOrO BOC-
cranoBienus KMnO,?

1049. Cxonexo nurpos H,S npu 14 °C u 98, 6 xIla cae-
AyeTt npouaycTuTh uepes 1,8 1 0,1 5 pacrBopa moga mm noJ-
HOI'0 BOCCTAHOBJIEHNA nona? ’

1030. HOna soccramosienus 7,5 ma 0,12 B pacteopa
noja norpebosaisock 20,16 x Bosgyxa, comepxamero HyS u
NPAKTHYECKR He COAEPKAalllerc APYrHX BOCCTaHOBHTeNeil.
Brruncaure nponenTaoe cogepacanue HoS B Bosayxe.

1051. 560 ma H,S (0 °C  101,3 kIla) oxazamocs gocra-
TOUREIM [JAR TOr0s YTOORL B CEPHOKUCJIOM PACTBOPE BOCCTA-
moeuTh 500 mu- pacteopa KyCryOs. Kaxom nopmanmaa
KOHDEHTDANMS DTOTO pacTsopa?

1052, Cepurlit xoauenan gaer B cpeageMm 70% xomaue-
AAHHOTO Orapka, cozepykauiero 2% Hesmropesmieit ceprl.
Croxsro Tour H,SO4 Tepaer saBox exxecyTourHo u3-3a He-
II0ZIHOTO BHLITOPAHMSA CePHl, eCIU NPOU3BOACTBEHHAA MOIN-
HOCTh Teuelt cocrasnder 80 T Konrueaana B cyTKH? .

1053. CrONBKO MUANTHANTPOB KOHLEHTPUPOBaHHOM cep-
Ho#t Kucots (p = 1,84), cogepxameit 98% H,SO0,, TeopeTs-
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Geckit weobXoiuMo i Hepepoia B paeTsop 10T Mefn? Ra-
Kon 06neM SO;(0 °C u 1013 rIla) Brinesinres npa aroM?:-

* 1054. Croapko aurpos SO; (0 °C r 101,3 rIis) no'rpeﬁy-
€TC# IS BOCCTAHOBNIEHUA B ‘CepHOKHNCIOM pac'rnope 100 MJI
5 7% noro pac'rnopa chr207 (p=1,04)7 B

7 1055. 'Tas Boccranmosnenns 80 mu 0,02 ‘M pacrBopa
~KMn04 0KA3a70Ch HOCTATOYHLIM nponyc'm'm qepes pac-
mBOp 17,91 rasa’ (0 °C ¥ 101;3 kIIa), co,u;epxcamero SO, n

. He coz(epaxamero Piiogy: 3 Bocc'ranosn'reneﬁ Br,mncnn're
~ OPOIEHTHOE COACPIKARME ‘SO, B rase. -

1056. Brruuciaure NpPOmEHTHOE co,u;epxcanne "H,S0; B

,pac'rnope, coxepkantem 10% SOz. o '
1057 Hpn 0 °Cu 101,3. kIla 1 06’.'beM BO,T.LH nornomaeT

'79 8 o6HeMa SOz. Bmtmc.nn're nponen'rnoe cogepmanne S0,
. { HZSOa B nonyqennom pac'rBope.

1058 Cxco.umco rpamMMosB Hacmmennoro pacTBopa 6pom—

Hoﬁ Bogm (3,6 r 6poma B 100 r Bo,qm) Tpebyerca Ana OKHC-
neunst 10 r Hacumennoro pac'rBopa H2803 (CM. yc.nonne 3a-
Aaun 1057)?

1059. Psacrsop IpArOTOBMIH Tak, uro 46% ero MACCEI
coc'raBnJr pac'rnopemamn Nazszoa 5H,0. anc.vm're Mac-
COBYIO 0110 Ge3BORHO# cOU B pacTBOpe.

1060. Cxonsxo MusanauTpoB 9,6 % -moro pacTBOpa cep-
HHECTO# KHCIAOTH (P = 1,04) MOXHO OKHCJIHTbH C IOMOIIbLIO
25 mi 6% -noro pacrsopa KClO; (p = 1,04)?

1061. Cronsxo MuanauTpos 0,2 M pactBopa K2Cr207
HoTpebyeTca s OKHCJIEHHA B CEPHOKHCJIOM' DAcTBOpe
50 Mn 5,1%-HOTO pac'rnopa CepBHCTOMH lcnc.no'ru P =
=1,022)? E
© '1062.1,6 1 rasa (0 °C u 101,3 xIla), cogepxamero SO,
IpH OTCYTCTBHH APYTHX BOCCTAHOBHUTE/EH OKHC/IACTEA NIPH
Zeiicreru 100 mx 0,1 H pacTBOpa HOZA. quncnm‘e npo-
IeHTHOE conepmanne SOz B rase.

'1063. Benercraue He]IOJIHOThI OKMCIEHHHA SOz B SO, ra-
3nl, BHIXOAAIIME M3 KOHTAKTHLIX aOOapaTOB, COAEpPaT B
cpexaem 0,5% SO;. Kakoit 061em rasos (0 °C w 101,3 xIla)
u Kakoii o6nem 32% -Boro pactsopa NaOH (p = 1,35) Heo6-
XOABMEL 1A nonyqenna a) 1t Na,S0; - TH;0; 6) 1T
-NaHSO3? Lo
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1064. IIpu npoussopcTse - NaHSOa TIo cyanarHo-u3-
BECTKOBOMY METORY HACHIIIAIOT AHOKCHIOM CEDEl PACTBOP
NaySOy, B KOTOpOM cycueHAHPOBaH nasecTHAK CaCOy; npu

" 3TOM CHauwazna AHOKCHI cepu paanarae'r H3BeCTHAK C o6pa- .

sopanneM -Ca(HSO;),, a mocaennuit, Berynas. B o0MeHHOe.
pasnoxenne ¢ Na;SOy, ob6pasyer Manopac'rnopnmmﬁ runc
CaSOy4 - 2H,0. BriseauTte cyMMapHOe ypa.nnénﬁe peaxknun B
BEIYHAC/IHTE KOJHYECTBO U3BECTHAKA, CyibdaTa HATPUA H
06':5eM rasa, cop;epxcan;ero T% S0, neoﬁxop;nmme AnA 1o-
nyuennsa 5,2 r NaHSO;. Kaxoe xonnuecTBo runca noJydHT-
cs Opu arom?

1065. IIpx nonyuennu Na28204 Bonnaﬁ CYCHeH3HA UH-
xoBoit muljin obpabaThiBaeTCs AUOKCHIOM Cephl, HOCJIE YETO
oﬁpaaoBaanﬁcn TpH 3TOM ZnS;04 oGMeHBEIM pagsyioxkeHH- .
eM ¢ cofoit nmaer Ma.nopac'rnopnmmi& xapﬁona'r Immca, asB.
pacrBope ocraerca Na,S,0,. Bnqncnn're xonntxec'rno ouE- -
KoBo#t muinm, G6BeM 80; (0°C » 101,3 1<1'Ia) u obveM
22,5%-noro _pacTsopa Na,CO3 (p = 1 24), neoﬁxozmmme
nna noxydenna 0,87 T roroBoro npoayKTa.

~ 1066. Cxonsxo rpaMMoB NaZSzO3 5H,0 cnocoﬁno BCTY-
OuTh B peaxnmo c 250 mx 0,2 B HOza, €CIM W3BECTHO, UTO
IPOAYKTaAMH peammn anmno'rca 're'rpa'rnona'r (Na2$4065 n
Homup HATpHA?

1067. Cronsxo .rm'rpon 26% -noro pacTsopa H,S0, =
= 1 ,19) MoxxHO mONTYUnTh M3 1 KT AucepHOH xnc.no'ru?

.1068. Brrumcnnre ofmee nponeHTHOE conepmanne SO3
B ojieyMe, cofiepiramieM 20% ceoGoxmoro SOa CxO0JBKO KH-
JIOrpaMMOB. Monornnpawa MOKHO. [ONYYUTh us 1 T oneyma?

1069. Brraucnure IPOLEHTHOE COfepKanue CBOGOLHOrO
SO, B os1eyMe, B KOTOPOM 061IIiee CoftepiRaHue SO3 cocrasra-
er 90,81%. .

1070 IOna coneooﬁpaaonanna c 1 2 r oneyma no'rpeﬁo-
Basocs 50 Ma 0,5 8 KOH. Brrumcaure ofimee MpoueHTHOE
conep:kanue SOz B oneyMe n nponen'rnoe coAepxKaHue CBO-
Gonnoro S0;. .

1071 ins nomenun it o.neyma ¢ 20%-x -HBIM conepma
HueM cBoGomrOre SO B KOHTAKTHRIL annapar nofaior 3500 m®
rasa (0 °C n 101,3 xIIa), conepsamero 7% SO,. Kaxos xoad-
¢unuent ncnonsaopanus SO; B KOHTAKTHOM ammapaTte?: .
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- 1072. Cxoanio rpamuan xnopey.nubonanoﬁ mmm
Bcrynnno B PeaknHIo ¢ BOXOH, ecnu N4 HefiTparusauum

- OPOAYKTOB rEApONHaa H3pacxorosano 25 Ma 1,2 u NaOH?

- 1073. Cxoarxo mumnuxurpor 21 KOH. morpebyercs
ALs HeHTpalH3AIMH NPOAYKTOB ruiposaunsa 2,7 r Ruokco-
BUXJIODHAA cepsi?

1074. YTto npouCXORUT NIPH NOAKHCACHHY CEepHOH HIR
cojiano#l KucuoTol, pacTROpa, comep:akamiero CyJabbHT H
cynsdun rarpra? HanummuTte ypaBHeHHREe PEAKIIHH.

1075. Kaxue npeBpailieHus HpeTepreBalor cym.(im'rm
DIEIOUHBIX METAJLIOB HDH Harpenannn? Hanwmmure ypasse-

HHUe PeakIuu., . .
- 1076. Ilpu macsimennu pacrsopa NaOH man Na2003
CMeChIo Ia3oB S0; u H3S npn MHTEHCHBHOM nepememmsa-
mnu obpasyerca Na3S;0;3. Hannninre ypapHeAHA peakmuil.
1077, Kax nporexaer peaknusa
NBZSQOg + Clz + Hgo had
a) opu naﬁm'rrce Na2S203, 6) npn HachIUIeHUR pac*rBopa
NaySy03 xaopom?
'1078. Conn xenesa(III) u KMnO, B menounoit cpeze .
(B oTOM Cryuae IEepPMAHTaHAT-UOH BOCCTAHABJIUBAECTCH B

MOHRTaHAT-ROH) OKHCHAIOT Na2S203 B TeTpaTHOHAT N a28405
BaKOHYATe ypaBHEHNUS peaknuii:

a) Fey(80,); + NagSy;05 — ...
‘ 6) FeCla‘ + NaZSZOB -.
B) KMnOy + NayS;03 —
1079. Hcexona us yc.nosnoro npe,qnonoxcennx, uTo
H,S0; nonroecrsio oxncnnewca o cxeme :
. 2HS()3 - 2¢ = H2S206
¢ ofpasoBaHmEeM AMTHOHOBON KMCJIOTH! B ZUTHOHATOB Ka-
JHs ¥ Maprasng, SaKOHYHTe YPAaBHERNA Peannuii:
a) 802 + KMIIO4 + H20 = .
: 6) HzSOa + KMnO; — ... T
1080: Hanumure ypasHeRns peakiuil OKHCIHUA HET-
posnncepuoi xucaorsr NOHSO,: a) nepmanranarom rcaJrna,
0) nnxpoma'rom Kanud. . : :
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. 1081, Hurnopar matpusa NayS;0, oKHCARETEA § BOKEOM
spacmmpe KHCAOPOROM BO3ZYZA B THAPOCYALDHUT HATPUA
NaHS0;. Hamumste ypasaenre peaknuy. .

1082. Boasnie pacTBOPHI HEePOKCOMOROCYABGaTa n ne-
poxcopucynspara ammorua NHHSO; u (NH,),S,05 nocre-

' fIeHHO pPassIaraloTcA C BRIZeJeHUEM Kucxopoga. Hanwmure

VPABHEHHNS PeaKiui.
1083. Kax nénc'rnye'r KOHIIeHTPHPOBAHHAA asoTHAS
KHCJIOTa Ha Cepy, CelieH & 'remryp? Haonmare ypannenna

peaknuii.
- 1084. 3axonguTe yPABHERUA peaKumii:
. 8a) HgSBO4 + S0z —
© 6) H;Se0; + FeSO, + H;80, —...
B) NaySeOy + HCL + H,S — ...
r) NagSeOj + Zn + HCl - ..

1085. BakomuuTe ypasHeEHS peaKIdil M CPaBHUTE CO-
CTOSIHMS PaBHOBECHA CHCTEM:

a) HyS0; + HyS — ... m H;Se03 + HyS = ...
6) HySO3 + KMnO, — ... m HySeO3 + KMnO, — ..

Kaxoe us pasnosecnii Somnbimie CMEINesHo, nnpano B nepBon
nape peaxnuil ¥ Kaxroe BO BTOPOA?

1086. CnexanueM cenesua cepebpa ¢ coxoit mpH ydac-
THHI KHCJIOPOJA BO3AYXA MOIYUAIOT, B 3ABMCHMOCTH OT YEJI0-
BUH BefeHMA npolecca, CENEHAT MM CeJleHAT BaTpud. Ha-
OHIINTe YpABHEHUA PearIiui.

1087, BaxorunTe ypaBHeHNS peakmuii:

a) HyTeOz + 80z + oo = ...

6) HzTGOa +‘1an12 + HCl —

B) H¢TeOq + Hy8 — .., |

- 1088, Kax u noyeMy MeHRIOTCH KMCJAOTHEIE CBOACTEA B
max a) Hs80;, H,S8e0; H;TeO;; 6) Hy0,- Hgs
HsSe, H;Te?

- 1089. Hammmmure ypannennn PEaKIHH nepenoga Xpo-

MATA KAJHA B [UXPOMAT B ZUXPOMATA KALUA B XPOMAT.

- 3090, ToueMy IPOHCXQIAT HOIONHOL OCAKEEHHR MAN0-
pacrBopumoro BaCrQO, npu B3aunmozeiicTBHH PacTBOPOB
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BaCl, u KQCr«_.Oﬂ Hﬁnnﬁmwe ypasuenne peaxnmu. Yro

cieayer. no6aBuTh K- 3TOH cueTeMe! &) ANA HPAKTHYECKE"

noaHoTO ocaskAeHnda BaCrQy; 6) 1284 npeno'rnpamenna ero
obpasosaHua?
1091. Ona no.nyqenuﬂ NayCr,0, - 2H,0 noctynaior cre-

RyomuM o6pasoM. CHauaa MOMYYAlOT 118, CORePIKATU -

XpoMaT HaTpH#A, HOABePTad OKHCIUTENLHOM MIaBKe ¢ ygac-
THEM KHUCIOPOJa BO3AYyXa cMech XxpomuTa xeie3a Fe(CrQ,),
u coznl. ITIoGouHEIMA TPOAYKTAMH 3TOM PEAKIWME ABAAIOTCH
Fe,03 1 CO,. Xpomar Harpua Na,CrO, uspiexaerca us nia-
Ba, K HOJYYeHHLIH pacTBOp 06pabaTriBaeTcA CepHOH KUEI0-
TOi. BeraucauTe pacxos CHpsa — 45% -HOore xpoMura ie-
Jle3a, COALI U KMCJOTEL — Ha 1 T rOTOBOro MpPOAYKTa, ydu-
THIBAA, UTO DACXOJ xpOMnTa Ha 15%, a pacxoa cozsl
KHCIOTH Ha 50% ﬁo.uz,me TEOPEeTHYECKOrO. . _

- 1092, 3a1conqn're _ypaBHEHHSA peaxmm oxcnc.nenna co-
emmennu xpoma(Ill) 8 menounoi cpeze:

&) Na[Cr(OH);(H;0):] + Nay0z + ... = ... -

6) Cr(SOy)3 + Brz +... = ... '

5) Na[Cr(OH)(H,0),] + NayS,03 + .

r) Cr203 + NapCO; + NaNOg (cnnaBnenne) -

1093. 3axonunre ypaBHeHHA peakunit OKHCIEHHA CO-
exunenu# xpoma(Ill) B Kucmoii cpeze:

a) Cr(NO3)3 + HNO3 + NaBiO; —

6) Cry(S0,)s + H,S0, + KMnO, —

') Cry(S0y)3 + (NH,);8,05 + Hz0 = ...

1094. Hannmn*re ypPaBHeHHe PeaKHUH Tpnoxcuzxa Xpo-

' Ma ¢ JHOKCcHZAOM cepal. O6paTuTe BHUMAHKE HA npo;ryxr pe-
8KIUH U €ro IPOHCXOKACHHE.

1095. Tpumoxcux xpoma HONIYYAIOT . pa3TOKeHHEM
Na;Cr;07 koHIeETpHPOBaHHOMN CEepHOI KHCAOTOM; HOGoUHE
OPOAYKT peakmum- NaHSQ4. Kaxos smxon mpopykra, ecan
Juia nonysenud 1 tero pacxoayered 1,85 T NazcrzO-, 2H,0?

1096. Kax pearupyer TPHOKCHJ XpoMa: a) € KOHIEHTPH-

poraHHO# coxaHO} xcﬂc.uo'roii 6) ¢ rasooﬁpaamm x.uopono—
FAopogom? . = . SRR
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11097, HamumunTe KOOPAMHARNOHHBIE (POPMYMEI Tpex:
M3DMEpOB: CrCla 6H,0 (ruaparuan nsomepusn). Tlouemy pe-
armum 3TEX Bemects ¢ AgNO; cnnge-rensc'mym'r o cymec'r
BOBAHUYM H30MepOB? : ;

- 1098, Hanummre $hopMyiR coennnenni& nepexonﬂoro
paza [Cr(H,0)6]Cl; «— [Cr(NHj3)6]Cls. JIJm KaKHNX mpeAcTa-
BUTeNeil 3TOr0 PAKA NPUHNUNHMANLHG BO3ZMOMKHO cymec'rno-
BaAUe FreOMETPHUSCKHX H3OMEPOB? '

1099, Kakne coeguuenus obpasyeT MoauGaenosad KHuc-
J0TA ¢ CepHO#t W aszoTHoM KuciaoTaMu? Ha Kakue cBoiicTBa
MOAUGAEHOBOM KMCIOTH YKASHIBAIOT 3TH peaxnuu?

--1100, Hanwmure ypasHeHRA peakiuit 06pasoBaHus THO- -
MONUGAATA AMMOHUS A3 (NH4)2M004 B (NH,);S u ero mo-
CJIEAYIOIETO paanomenua conanon KHCJIOTOﬁ c oGpasoBa-
HueM MoS;. : '

~1101. Bom,cl:pama'r Ha'rpnﬂ no.uyqalo'r craBteHneM

MEHepana BOAL)PAMHTa, COREPIKAIIETO FeWO,, ¢ copoit B
HPHCYTCTBHH KHCZIOPOAa BOBAYXa. Hanuuinre ypapHéHRUE
peakown, —

1102. Hanumn're VpaBHeHIA peaKmuil rnnponnsa JIHOR-
coxsopuzoe xpoma(VI), mMoxu6aena(VI) n Bo.umbpama(VI)
Kaxne BRIBOAED MOJKHO CRenaTs Ha GCHOBAHHMH TaKOr'o CO-

noc'ran.uenua? v

12,7. VII I‘PYIII'IA ; .
‘ IIEPI/IO,ZLI/I‘IECROH CI/ICTEMI:I 3JIEMEHTOB o

1103. Hanumure ypaBneHna cnenymm,nx peaxum‘&

.~ a)8i0, +-HF — u) Ag_—r— HI —
'6)Si+HNOg+ HF > = k) CuSOq + KI =
B)ZrO; +HF— - n)Bi(NOy);+KI—
'r) Au,0; + HCl " M) Pbl;+KI—-

. x). Au+ HNO; + HCl — H) Cry(S00)s +‘KBr03/
€)Sb,S+ HCL,— ~ o) Cry(S0,); + KIO, —
x) HC1 (pas6. )+ Pbo2 - m) MnCl;+KOH +. o2

3) HCl (pa36.) + NaB103 - p) KMnQ4 + Mn(NOa)_z'
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1104. Mopcrasa Boza cogepmxur B cpegmem 3,5% pas-
. AWUMHBIX cONelt, ¥3 KOTOPHIX oRoi0 80% npEXOZITCs Ha no-
a10 NaCl. B xaxoit macce Boax cogepxurca 1 v NaCl?

" 1105. ComeBas Macca, IOIyIeHHAT U3 Bog BaaTuiicKkoro
Mops, cofepkuT B cpeamem 84,7% NaCl = 9,7% MgCl,.
CKOJIBKO TOHE COJIEBOM MacCH ClefiyeT TO[BEPTHYTE Tnepe-
paboTke A nonyyenus 1 T xaopa?

1106. B MopcKoik Bofie cofepxuTes B cpegHEeM 4 - 1073%

6poma. VI3 KaKoif Macchl MODCROH BOJISI MOKHO HOMYIHTH
<100 xr 6poma?

" 1107. Boma Bogopocmeit co,uepxcn'r B cpegEem 0,3%

uoza. CKOJBKO TOHH 30JIH CAAYET NepepaboTars Ans nony-r

genna 12 xr mona?
. 1108, Crounro Kybuueckux Me'rpon xJjaopa (0 °C n

101 8 xI1a) MoxHO momyuuTs N3 1 M° pacTsopa (p = 1,23),
cozepxamero 20,7% NaCl u 4,3% MgCl,?

1109. Kaxoe xoauuecTso saeKTpudecTsa (B A * 1) .110-
Tpebyerca ans nonyuenug 1T KOH npu aaxemponnae
KCl, ecan k.m.x. Toxa cocrasiager 0,955? Kaxne ofnemat
_BOZOPOAA W xmopa (npu H. y.) BHIZERAIOTCA IPHU HTOM HAa
BIEeKTpOxax?

1110. TIpu snexTpoaK3e XA0pUa Ha'rpna ToxoMm B 1050 A
B TeueHme CyToK BeIAeamaoch 30,5 kr xjopa. Beraucaure
xKoaddunuenT nosre3HOro geiiCTBUA TOKA, _

1111, ®rop noayuaror ajekTposausoM pacrsopa HF B

‘ ‘pacn}nasneHHQM KH;F3. KakoBa cyTounas Npor3BsoOguTe b=

HocTs B M° (mpm 0 °C m 101,3 xIla) saexTpomurmuecKoli
BaHHBI, paboratomeii upu Harpyske 1200 A ¢ xoad)dmunen-
TOM HCHOJIb30BAHMA TOKA 96% 2
- 1112, Kaxoit o6beM xiopa (ipu 17 °C u 99 3 xIIa) prine-
nuTCA npu B3auMozeHCTBNH cONABol KucaoTt ¢ 1 kT Mn0,?
1113. CxosbKO MHILTHIHTPOB KOHIeHTPHPOBAHHOM CO-
-nAEOHM KUenoTH, copepaxamel 39% HCI (p = 1,2), Teopetu-
yeckn Heobxoxumo ana B3auMmopeiictsua ¢ 0,1 moias
KMnO,? Kakoit o6seM xjopa BLmeJm'rca upu sroM (0 °C 1
101,3 xIIa)?
1114. Kaxoit o6BeM XJI0pa (27 °C u 104 rIla) u xkaroii
‘o6Bem 40% -Horo pacTsopa KBr (p = 1,37) norpebyerca giaa
no.nyqemm 1 xr 6poma?
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1501315, CKONMLKO IPDAaMMOE MO8 BHIZENIATCA B CEPHOKHC-
J0M PACTBODE IIPU B3aHMOZeicTBAR pacTeopa KIco 150 mn
6% -uoro pacrsopa KMnOy (p = 1,04)? :

1116 Kaxoit 06neM xyopa (0 °C u 104 xIla) Tpeﬁye'rca
aaa Bzaumojeiicreud ¢ 10 a1 3,75% -Horo pacreopa Ba(OH),
(p=1,04)?

1117. Cronpko MuMImautrpor 6,8%-mHOro pacTBOpa
KClOz (p = 1,04) cneayer BaaTh AJNd TOTO, YTOOHL B CEPHO-
KHCJIOM pacTsope oxuenutbh 250 mn 21% -mOTO pacTBOpa
FéS0, (p=1,22)? -

1118. Beiaenenne nofa U3 pacteopa, nonyqermoro noc-
Jie BRIeNaYNBAHNA 30 MOPCKHX BOXODOCIelf, IPON3BO-
JHTCA IMyTeM RoGaBJeHNA AHOKCHAA MApPraHOma M cepnoﬁ
knenoTs. CKOILKO TOHH pacTBopa, copep:xamero 4,5% KI
¥ CKOMBKO Kniorpammos MnOj, tpebyerca ana nonyqemm
1 1 uona?

1119. Cxonskxo Ryﬁnqecxnx merpos (0 °C # 101,3 KIIa)
TeXHHUYECKOro Bojopoaa, coxepxamero 96% Hy, i ckons-
KO TOHH TeXHHYeCKOFro XJjopa, copepsxamero 92% (uo
macce) Cly, pacxogyercs Ha obpasoBanre 1 T xropuza Bo-
Ioposia, YIHATHBAsA, YTO AIA IOJHOTO HCIOJNb30BAHNA MEeH- .
HOTO XJI0pa 06beM nonopona 6epe'rca Ha 10% Gonsme Te-
opeTHYecKoro?

1120. IIpu BsamMogeiicTBIR GpoMa ¢ PACTBOPOM COXBI npn
marpesasrn ofpasytorca NaBr m NaBrO;. Cxoabko Kmio-
rpaMMoB 6pomMa mofizer Ha Bsammogeiicrsue ¢ 1 M3 14% -Horo
pacteopa Na,CO; (p = 1,15)? Kaxoit o6zem CO, (0°C u
101,3 xIla) Be1gemTCA opu aToM?

1121, B 3aBOACKUX YCAOBMAX A1 yAoGcTBA XPaHeHNS K
TPAaHCBOPTHPOBKH OpoMa ero yJaaBAMBaIOT MKENE3HBIMH
CTPYIKKAaMHA, ¢ KoTopuiMu oH ofpasyer Fe;Brg (2FeBry +
+ FeBr;). Kaxoe KoJIuYeCTBO 3KeJe3HbIX CTPYKEK pacxoxny-
eTCs Ha 3aBofe, nepepabaTbrsalonieM B cyTKH 750 T cuAbBH-
mnra NaCl - KCl ¢ conep:xanuen 0,03% 6poma, u kaxoe Ko-
anyectso FegBrg oﬁpasye'rca npur sTom?

1122, Cxonsko xrjaorpaMmoB 39% -Horo pacrsopa HCI
MOMKHO TIONYYHTH U3 1T TexHUUecKoH moBapenHOl coiau,
cogep:xanieit 8% DOCTOPOHHHX, He COAEPKAIMX XJIOpa
npumeceit? :
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- 1123. Kaxopa NpoAOKHTEAEHOCTE SAEKTPOINTHIECKO-
ro okncnenna 1 T 70% <nore pacrsopa NaClO; 8 NaClQy, ec-

au cuna Tora. 12 000 :A;.a ROB(I)Q)K‘IIHeH'I‘ MCIOIb3OBAEUA

Toka 96%?

1124.. CKOMBKO Ryﬁnqecxnx MeTpOB xnopa (1] °C M
101 3 RIIa) Tpe6yeTca nponycTuTs yepes 1 M 59% -Boro
pactBopa KI (p = 1,71) nna BHfeneHusA A3 PACTBOPA BCE-
ro noaa? Kaxoit 06'beM x10pa oTpe6yeTcsa KOMOTHUTEIND-
HO HPONYCTHUTH AAA oxncnenna BHIZleIUBIIET0CA Hoxa B
HIO;?

1125, Bm’tmcmrre HOPMAaJIbHOCTh pacrtBopa HCI, ecad
40 Mn pacTeopa mocJe npnﬁax.nenna AgNO3 oﬁpaaonann
0,574 r AgClL.

* 1126. Croasko rpammos K;Cr;04 ciefyer B3aTh ANs pe-
aKmMe ¢ KoHuenrpuposanuo# HCl, 4T66H ¢ MOMOIIBIO BBI-
AenuBnOierocd xysopa oxucaurs 0,1 mons FeCl, 3 FeClz?

1127. BoruacauTte nponenTHoe cofepaxanue KIO; B pac-
TBOpE, eCJH -3, 21 r pacrsopa, pearupya c usbrrrkom Kl n
pas6aBieHHEOM cepnoxnc.nom pacTsope, oﬁpaaye'r 0,635
uoma, ...

1128, Cxom;xo rpaMMOB 20%-HOI‘0 pac'rsopa NaHSOa
no'rpeﬁye'rca AJS BRIIENeHHS Bcero HOAa M3 1,6 JI u 0 4 M
pactBopa NalO;?

.1129. B 100 r H,0 opn 20 °C pacrBopsaerca 3,6 r 6poma.
CxosbK0 rpaMMoB GpOMHO BOARI TOTpebyeTcsa AL OKHCTe-
Husa 7,6 r FeSO4 B cepHOKHCIOM pac'rBope?

1130. Cxoasko KHJIOrPaMMOB nnannxonoro mmnara, co-
nepaxaniero 97,5% CaFy, n CROJX/bKO aurpos 98% -moi
H,S04 (p = 1,84) norpebyerca anamonydenns 1 kr HF?

1131. PacTBOp HOAHOBATON KKCIOTH NPHTOTOBHIIH TaK, _

qaro 1305 cocraBun 65% maccir pactsopa. Berancanre Mac-
copyio goxio HIO; B pac'rnope s SR . .

1132. CxonbKo MUAIUANTPOB 5% -Horo, pac'mopa HIO;,-
" (p=1,02) moTpebyercsa Kns oxucrernus 40 ma 8% -Horo pac-
teopa HI (p = 1,06)? Cxoabro’ I‘paMMOB noja. oﬁpasye'rca
npu B’I‘OM?

1133 Cxonmo MHJIJIHJIHTPOE 6% -HOI‘O pac'rsopa
KBrO3 (p 1 04) no'rpeﬁye'rca s orcuc.nelma B CepHOKHUC-
nom pacrsope 50 mit 0,75 M pacreopa FeSO,? :
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PP 1134 €xonrro rpaMmos Kl MOMHO OKHGAUTE' B KIOs
:-mex'rpmecxnm roxoM 18;4:A:3a:2 u?- ’ “ )
+1138. e npATOTOBNCEUA KC104 srANATE; neﬁcmya
xnmopoM Ha wussecTkoBoe Mosnoro Ca(OH)g, nonyttam'r
Ca(ClO3)2, obmensoi peaxmueii ¢ KCl-ero nepenonm B
KClO;3. Brrancnte B TORHAX PACXOL ‘XJjiopa, Heratnenoi na-
Bect? u KCl, meob6xofumbrii st nonyqemm 1z KCI0;,
Y4UTHIBAS IPH 3TOM, 9TO BHXOIL nponym‘a coc'rannae'r 80%
OT TEOPETHYECKH ancnennoro. :
1136. Kaxoe KOJHYECTBO KzMnO4 nonyqn'rcn us

100 K.I‘ nnpomosn'ra c conepmanneu 87% MnOz, ecand
serxox K,MnO, cocraBaser 60% or 'reope'mqecrcoro?
CKOJLKO 4acoB CleayeT nponyekaTs Tox cuuoi 1000 A
s - QKHCIeHUSA no.uyt:ennoro xoauuecrsa K,MnO, B
KMnO,?. o T

1137. Cxonsxo rpaMMOB FeSO4 7H20'MOJKHO OKHC-
JUTE B CEPHOKHC/IOM PACTBOPE TIpH Aenc'rnnn 40 mx 0,128
pactsopa KMnO,? . :

1138. 3axonuuTte ypapHeHHA peazcmm o6pa303anna co-
neif Mn 04 s npo'rercazom;nx npu menormom cn.namxennn co-
enunennii maprarna(ll) u (IV)

~'a) MnSO, + KClO3 + KOH — ...

6) MnO; + NaNO; + NaOH — ...

8) MnCl, + NaNO; + Na,CO3 —

. r) MnO, + KClO3 + NayCOg = ..
1139. Yro. nponaor}'mew apu nac},lmeann pacTeOopa
K,MnO, yraexncapm razom? Hanumure ypaBHeHHe peak-

oun. - ‘
1140. 3axoHUHuTE YDaBHeHHA peaKmuii:

a) Mns.o4 + (NH,),8,05 + H,0 — ... 7

6) Mn(N03)2 + NH4H805 +H,0— ...
(peaxnuu uaAyT B npncy'rc'rmm KaTaJu3aTopa — uoua Ag?).
Haszosute zxpyrne oxucnn're.nu, KOTOPEIE non06HO0 nepoxco-
cynbdaram nepenona'r B KHCJIOiT cpene Mn?* 8 Mn 04 .
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" 3141, Conn mapraena(ll) okrensoTCs OPA Barpesayin
B menounoﬁ cpede 6pOMOM B MAHTraZHATH (KAaTAIH3ATOPOM
peaxmun asnaiores coepunenns Cu(ll)). Hannmu're ypas-
HeHUEe peaKkI M,
. 1142, Hanumure ypaBHeHHUA peaKnuil, B KOTOPHX cTe-
IeHb OKHC/ICHHA MApraHa H3MEHACTCA B COOTBETCTBHHE CO
cxemoii:

6
4 5
M1 2 I l
Ma®" MoV, 8 MoV _7  MnaVD
{ e
| 12

B xaxoit cpene nponcxozm'r Raxcz:oe U3 9THX Ipespalre-
HE#?

1143. Meranntnueckmit peHKH DOMYHAIT HArpeBaHEEM
KReO, nau NH;ReO, B Toxe BOZOPOZA, NPEYEM BO BTOPOM
cayuae srifensercs asor. Haoumnre ypapneaus peaknui.

1144, PerneByio KHCIOTY MOYKHO TIOJYYHTH OKBCICHIEM
- peEnd asoTHOMH Kucaoroil. Hanumure ypaBEeRMe peakiinm.

1145, IIpu B3aumogeitcteuu H,S ¢ pacrsopom KReO,
o6pasyiorea cyabbunst peEua(VII) u kanxusd, a B GPHCYTCT-
sun HyS0, — cynedug peauna(IV) u cepa. Hanumure ypas-
HeHNA peaknui # cpaBEHTe HX ¢ HoBesenueM KMnO, B ana-
JIOPMYHBIX YCIOBUAX.

1146. Pemar xanus KzReO4 nncnpompnnonnpyer B
KUCJIBIX U cjaGoIe/JOYHBIX BOAHBIX PacTBOPax NOA0GHO
AHAJIOTHYHOMY COBAMHEHHIO MapTraHna. Hannnm-re ypaBne-
HHS peaxitmil.

1147. MoXXHO 11 IOJYYHTH XJI0Op KeHCTBHEM neppe~
Harta ranua KReO, na xannenwpnponanuyro CONARYIO KHC-
aory?

1148, Oxncnu-re:xmo-socc'ranosmexwue no'renn,uanm
cucreM

MnOj + 4H* + 3¢ = MnO, + 2H,0

ReO; +4H"* +3 ¢ =Re0, + 2H,0

coQTBeTCTReRHED pasukl 1,69 B u 0,51 B. Mox=o 1r oxuc-
autbh MnO; 1 ReO; xn0poM mo cxeman: : .

MnO, + H,0 + Cl, —~ HMnO, + HCI
ReO, + H;0 + Cl; = HReO, + HCl

12.8. VIII TPYIIIA.
IEPAOMAYECKOM CUCTEMBI 9JIEMEHTOB

1149. Ilpu peiicTBum XI0pa Ha CYCHEH3HIO I'IAPOKCHTA
sxenesa(IIl) s pacreope KOH oGpasyerca K,FeO,. Hannmmu-
Te ypaBHeHHE PEAKIHH,

1150. BaxorunTe ypaBHeHHUs peaKnuii, IPOTEKAIOMUX
npu cinasnennu: a) Fe,03 + KNOg + KOH — ...; 6) Fe 05 +
+ KClO; + KOH — ...

1151, Hansmure ypasHEHne peakmunu Mexay BaFeOy n
KOHIEHTPHPOBAHHON CONARON KNCAOTOH.

1152. HanumuTe ypasHenne peakIuu MEXKIY KzFeO4 n
HOZU/OM KaJiia B CEPHOKHCNOI cpexe.

1153. Fe,(S0,); BoccTanaBnuBaerca cyibsharToM ruapa-
3WHA, OKHCIAIOMHUMCA HPH 3TOM B a30T. HamnmuTte ypas-
HEeHHne peaKiui.,

1154. Cyasgar xceneaa(III) Bocc'ranannmaae'rca B H3-
OLITKe THAPOKCHMJIAMMEA, KOTOPLIA ok¥casaerca B N,O. Ha-
OumyuTe ypasHeHNne PeaKkIun.

1155. Yo npoucxoZuT IpH ,z(o6a3.nennn K cynsdary
xenesa(Ill) xap6onara HaTpua a) B c'rexnome'rpnqecxou oT-
Homexuu; 6) B n30bITKE?

1156. UTo IPOMCXOKUT CO B3BECHIO Ma.nopac'rnopnuoro
xap6onara »xenesa(ll) B Bosie: a) IpH HACHIINEHUH €€ KHOK-
cUIoM yriepoza; 0) OIpH CTOAHHUHM Ha Boszxyxe? Hanmnn're
yPaBHEHNS peakiuii,

1157. Kaxoii o6peM xjaopa (0 °Cu 101,3 KIIa) Tpeﬁye'r-
ca paas oxucnenud 1 v 24% -moro pacreopa K [Fe(CN)gl?

1158. Hanumure ypaBpEeHNe peaxiiuy, nponcxo,uamei‘;_
upn pobasrerny KMnOy x TOAKHACICHHOMY cepHO¥t KACHO-
roit pacteopy K JFe(CN)g].

1159. Hanummunre ypaBHEHHe peaKmuK oﬁpaaonanna
fepJHHCKOIl Jasypu M. Baamo,z:enc'mm ee ¢ pac'mopamn
menouei. .
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: :1160.;’3a1<pnqn're YPaBHEeERS peaKknuii B3aHMHEOr0 Ope-
Bpamen#ua nonos [F(CN);]*>" +e = [Fe(CN)s]* B sasutu-
~ MOCTH OT NPUPOABL mapTHepa: | ' R
. 8) K [Fe(CN)g] + Kz€r;07 + Hp80, = ...
6) K3[Fe(CN)6] + SnClz +HCl = ...
M B pasaudyHON cpege. e S
‘ B) K4[F€(CN)6] + HzOz + H2804
A I‘) K3[FG(CN)G] + H202 + KOH - 02

1161 Oxncnm‘enmo-noccwanoswrensnme no'rennna.um
CHCTeM .. : } R . o

Me(OH)g +¢” = Me(OH); + OH"

. HAMeIOT AnA ,rnnpoxcnnonbxcenesa(l_l-),noﬁanﬁa(ll) u HUKe-

- na(Il) cooTBeTcTBEHHO CAeLyOmue 3Hayerud: —0,56, 0,2 u

:.0,49 B, O6psacEuTe pA3THYHOE IOBEAEHNE THAPOKCHIOR JXe-
Je3a, KOGANLTA U HUKENS B INEeJOYHOH cpe,qe 10 OTHOIIle-
HUKO K KHCIOPOAY BO3AYXa.

1162, BemumciauTe KOHCTAHTHI paBHOBecxm peaKIuii
OKNCIeRuA ruapoxkenzos xkenesa(ll), xobansra(ll) 1 Huxe-

na(II) 6poMom B 1ienouHoii cpefe. Karoe ua pasn‘onecni«i oT-
| HocuTeAbHEO bojiee CMeIleHO BIPABO (CM. ycnomae 3a;[arm
‘1161 u Tabn. 13 Illpunosmennsa)? .
1163. Kax oTHocarca rugpoxcumsl okeneaa(Ill);, xo-
6am>'ra(III) n sukens(IIl) x co.rmnoﬁ Kuciaore, Hanumure
ypaBHEHHS peakmuii.

1164. Oxncnn'renbno BOCCTaHOBHTEJbHEIE no'remmanm
cHCTeM |

Co®* + e~ = Co?* ,
[Co(NH;)e** + € = [Co(NH;)6]*

cooTBeTcTBeEHO pasH:t 1,842 1 0,1 B. B xaxom Buze Co(I1I)
6osee crabusieH u B KAKOM OPOJBAET Gojlee CHIBHEBIE OKHC-
nuTeNbHEIE cBOHcTBA? : .

‘ 1165. Hanuuinre GOpMyJIBI cOefuHEHUIT nepexonHo-
ro pana. or [Co(NH;)e]Cls ¥ K3[Co(NO,)e], mocaenosa-
TeABHO 3aMelnas BHYTPEHHIOK  cdepy KOMILNIEKca -HH-
TpuT-uoHaMu. Kakoi npeacrasureib 9TOro pana obiaagaer
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;gANMeALHEell MONEKYIAPHOHR BAEKTPHUCCKOM . HPOBOAN-
AocTpio? JIasa xaknx npexctasmTeneil 9TOro paAa -ApHH-
NUONAJIBHO BO3MOYMKHO cymecfrsonanne TeoMEeTPHILCKHX
usomMepoB?

1166. Kaxue coefinHeHNA 06pasyor sxeneso, noﬁam.'r "
HHUKENIb ¢ OKCHAOM yriepoxa? Kak o0bACHETH DASANUHEIE -
COCTaB STHX COeAMHEHMII, HCXOAA U3 a.nex'rponnmx c'rpyx-
TYp HesapsxeHHEIX aromoB Fe, Co u Ni? -

1167. Hannmiure dopMyny coefHHEHHS, coc'roamero us
KOMILIEKCHOTO KATHOHA M §HHOHA M ABJAIONIErOCH XUMe-
POM 1O OTHOIIEHHIO K 'rpnammnn-rpnnn'rpoxoSa.nmy

.. 1168. Pyrenar xanua K;RuQ, oGpasyercs npu ¢nas-
JleBMN MeTaJAdecKkoro pyrenus ¢ KNO; u KOH unu npu
KUNSIYEeHNH ero ¢ Kzszos B men\oqnon cpene. Hannmmure

. YPaBHEHUA peaxnm‘»i

- 1169. BaanmMuble npeBpamleHus K;RuOyn KRuO., nogeﬁ-
HH cOeUHEHNAM MapraHna B TeX JKe COCTOAHHAX OKHUCIe-
H#s. 3aKOHYNTE YDABHEHHA Pearnuii: a) KzRu04 +Cly—= ...;
6) K;RuO, + HyS04 — ...; ) KRuOy + KOH — ... - B
- 1170. Ona nonyqenua rekcaxsopopozunara(lll) sarpua
cMech H3MEILIEHHOro. MeTaanndeckoro poana ¢ NaCl mon-
BEPraloT XJIOpAPOBAHHIO NPH BEICOKOIl TeMIIepaType. Hann-
HETe YPABHEHUA peakmuii.

1171, Kaxoii MeTalJ BAATHHOBOK I'PYIILI B OTIHYUE
OT APYTHX IIPAKTHYECKH PACTBOPAETCA B KOHIEHTDPHPO-
BAHHOI a30THOH KHCIOTE, HAXOLACH AaXKe B KOMIAKTHOM
cocrosHun?

1172. Ilapckas BogKa pac'rBopae'r nannanmii, oﬁpaaya
kucnory Hp[PdClg], xoropada mpu ynapuBaHHM pacTBOpPa
‘nepexonuT B Goee ycroituupyio xucaory Ho[PACl,]. Hanu-
LINTe YPAaBHEHNA peakIuii.

1173. Hanummre ypaBHeHMs peaKkunuii BOCCTAHOBJICHHSA
K,[PdCl4] mo meTasia: a) MypaBLHEON KUEIOTOI; 6) oxCcHOM
yTJIIepofia; B) THADA3HHCYILDATOM; T) OKCANATOM HATPHA.

1174. Kaxme o6remsr 39% -Horo. pactsopa HCl (p =
=1,19) 1 756% -Hoi1 asorHO# KHEHOTH (P = 1,44) Teope'rnqe-

 ckm HeoOxomuMhl Ajas mepesona 100 r niaTuHE B ILIATH-

HOXJIOPHCTOBOJOPOAHYIO KUCJIOTY, €CJAN HCXOAUTL U3 Opex-
HOMOMKEHNA, YTO TPOAYKTOM BOCCTAHOBJEHIA A30THOM KHC-
JIOTHL ABNsAETCA BKBHMOXAPHaA cMechk NO u NOy? Kaxcona

- Macca o6pasosasmeiica Ho[PtClg] - 6H20?
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- 1176, Hanuugre ypapHeHEe Peakliul TePMANECKOND:Pas-
nosxennd (NH,),{PtCls]. Cxonsxo monexyx Ny ofpasyerca us
OAHON MOJIERYALI COMH 38 CYeT BOCCTAHOBICHUSA ee IO MeTas-
na? Kaxue rassl fOOOJAHHATENLHO 00pa3yIOTCA IPH TOM?

. 1176. Kaxoe u3 upusefenasix coegunenuii: [Pt{NH;z);
CIICl, [Pt(NHg),Cl,]1, K[Pt(NH;)Clz]l — mapecTHO B BmAe
TeOMeTPUYECKUX N30MePOB?

1177. Yro mNO3BOJAMIO NPHHATH AAA MOAEKYABI
[Pt(NH;);Cl;] niockoeTEYI0 CTPYKTYDPY 3aZ0/r0 AO. nosABe-
HESA PEHTTeHOCTPYKTYPHOro anannsa?

1178. Hanummure QopMyaR H3  ABYyX cbenuneﬂnﬁ c

KOMIINIEKCHBIMH KaTHOHOM H QHMOHOM, KOTOPbIE #BAANOTCH

no orromenn:o K [Pt(NH;),Cly]: &) auvepamu; 6) TPUMepaMu. -

Kaxoft Buz ©30MepHH IPeCTABIAIOT IO OTHOMIEHHIO IPYT K
Apyry o6a aumepa u o6a TpuMepa? -

- 1179. CroOIBKO reoMeTPHYECKHX H3OMEPOB. BO3MOIKHO
Ansa coegunenua P{Cl, - SNH? IIpescTaBsTe HX CTPYKTYDHL.

OTBETHI K 3AAYAM

' Pazmen 2’

19. 24,5 1. 20. 22,4 1. 21. 464 1. 22, 696 M>. 23. a) 393 M
6) 814 x; 8) 330 M%; r) 78,7 x. 24. 273 °C. 25. 20,8 °C. 26. 8,4 xIla;
6,1% (40%). 27. 51°C. 28, 178 xIla. 29. a) 0,0824 r; 6) 1,31 r;
8)1,8r; r) 1,151; n) 4,04r; e) 1,23 r. 30. 232 xr. 32. a) 0,09r;
6)1,43r; B) 1,96r; r) 1,251; n) 4,425 €) 2,05r. 33. a) 1,96 KT}
6) 2,32 kr; B) 4,65%r; r) 2,86 xr. 34. a) 0,7} Mr; 6) 1,16 mr;
B) 1,63 Mr; r) 3,88 mr. 35.  a) 2,8u; 6) 448.i; B) 5615 1) 56 XL
36. 0,0043 monx; 0,137 r. 37. a) 1120 nur; 6) 1120 ma; B) 22,4 Mut;
r) 11,2 ma. 38. a) 0,082r; 6) 12,3 r; B) 600r; r) 609r. 39, 17r.
40. a) 2,88 x; 6) 6,17 n1; B) 801 1; 1) 0,9 1; 1) 1180 n%; e) 185 M.
41, 249 xIla. 42. 20,2 °C. 43. 70,9 xIIa. 44. 68 °C. 45. 99 r/moxs.
46. 1,14 pasa; go 70 °C. 47. 10,8 r. 48. 140 x. 49. 0,77 r. 50. 15,1%.
51, 353 x. 52. 3,8 kr. 53. 43,6 n. 54. 6560M 55. 30% Mg, 70% Al
56. mcyco, : Mygeo, = 4:1. 57. SizHs. 58. C;N3. 59. C4Hg. 60. ByHs.
61. BF;. 62. AsHj. 63. H,F,. 64, CH,CH,NH,. 65. B;N;Hg. 66. S;F,.
67. N,;H,. 68. 40 u 60%.69. 25 m 75% . 70. 20 1 80%. 71. 21,3 kIla,
79 kla. 72. 28,2% O, u 75,6% N,. 73. a) 101,3 xIla; 6) 20,3 xlla;
50,7 xXla; 30,4 xITa. 74. 128 mn; 11,5 ur. 75. 97,5 mr. 76, 88,7 wu.
77.84,8 M, 78, a) 2,5 monn;6) 0,125 Mons; B) 0, 05 moub; r) 0,08125 mous.
79. a) 0,325 MoJb; 6) 4,35 Mos; B) 0,0812 Monb; 1) 0,00244 Mons.
80. 0,00856 n 0,0318 moss. 81, 2055 1 7635 moxns. 82, a) 304 kIla;
6) 76,1; 7,2 m 16,70%; 8) 53,3; 40 u 6,7%; r) 162; 121 u 20,3 xlla. \
83, a) 125 xlla; 6) 22,8; 59,8 u 17,4%; B) 30, 50 m 20%; r) 37,4;
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62,3 /24,0 #Ta. 84,1067 1. 85. 60-;un. 86.: 28 . 87, 0,11 r-KOHS
88.5;83'r; 2,45 1. 89: 28,7'r: 90. 2,13 ri O1. 4,5 r HNO;. 92:'160 1 240 mit

98.: 5:r. :94. 500 r 95. 10 x. 96. -0,0098.r/ma: 97. 50,97 1; 43 v, )

 98,6,46r. 99, 2871, 100. 8,77 kr. 101, 209 kr. 102. 50 mi.
103: 11,11 v; 104.-121,5 . 105: 314,5 r, 106, 2662 r. 107. 64%.
108.75,28%. 109. 17,87 110. 1:1. 13 myg imgg = 1:1.
112. 29,74 r. 118, &) 0,5 ® u 1m%6) 2 u 1% '8) 304% 1 2 0%
r) 2,8 i w 2 3% 114. 1050 1 Oy, 700 &1 80..115. 100 . 116. 420 1.
117. 56 m; '28,57% COy; 57,14% Nji 14,29% O, 118. 34 M
94,12% Ny; 5,88% 0, 119. 15% . 120. 2,5%. 121. 5% H,; 7,5% CH,.
122. Ha 45 nvin. 123, 456 M. 124, 40,88 11, 125.16%. 126. 25,6 mn NH,;
10,674 1. 127, 7,3 - 1072 r. 128. 2,7+ 10'°, 129, 8530. 130. 0,0166 r;
9,1 -107%r, 131. a) 28 r/mons; 6) 4,65 + 1072 1,'132. B 1 r HNO;
81,56 pasa Gonsmwe. 133: 7280 pas. 134: 46 §r.:135. 3,72 mn.

- 136. 1,06 - .10%5 yrer. 137. 852 rona 138. 6,02 1021 139. 5,64 1018
72,5 10" 140 ooazm 141. 0,6 M.

Pasfex 3 , _

142, a) 20 n 230 1; 6) 48'n 352 r; B) 112,51 637,5r; 1) 0,5 1 2 kr;
E) 7,2 m 112,81, 143. a) 7,4%; 6) 3,23%; B) 20%. 144. 12,3%.
145.55%. 148. 37r. 147. 18,3 r. 148. a) 24%; 6) 3,8%; B) 5,26% .
149.2) 5,46%; '6) 3,94%; B) 17,33%. 150. 5,26r.  151. 34,78r.
152. 0,107 Mo, 153.'960 r. 154. 25 Moxs. 155, 10,2 Mons. 156. 32 1.
157. 0,297 moms. 158. 270,5r. 159. 3,5 mons. 160. 13,9%.
161. 20,45 r. 162. 0,6 xr. 163. 50 nroxs. 164.°19%. 165. 300r.
'166.80% . 167. 375 xr. 168, 1:95. 169, 22,4 r. 170, 26,8 r. 171. 1,13 r.
'172. 260 r. 173. 800 r. 174. 25,3 r; 1,68 r NaCl: 175. 710 r. 176. 18,5 r.
177. 488,5 .. 178. 3;25%. 179. 76,15 mix 180. 1xr. 181. 1,5 1.
182. 427 mn. 183. 36,12 1, 184, 4,36 r. 185. 132,6 mi, 186. 528,6 M.
187.341,3 mn. 188, 157 mx. 189. 692 mur. 190. 381 M1, 191, 8, 49 Moub.
192. 232 M. 193.0,1 Mos. 194. 4,23 r. 195. 6,88 M. 196. 0,1 MO,
197. 7,238%. 198. 80, 7n 199. 211 8 J1. 200. 64,6 M. 201. 30,1 r;
17 . 202, 150 x; 5,9 1. 203, 262 M. 204, a) 166 r; 6) 8,5 r; &) 11,913
r) 109,9 r; 4)'9,75 r;.€) 14,9 r; k) 14,2; 3) 800 r; u) 49,7 1; K) 101 T.
340 -

205. a) 4,9 r: 6) 26,5 r; 8) 9,8 1; r).12,04 r; 1) 13,3 13 €) 34,2 1 1026 ..
206. a) 10 1; 6) 120 w8y 1,31 a. 207. 2)'10,2 1; 6) 48,4 1; B) 23,5 1;
17,8 rR) 31,5.1'; e) 0,342, 208. 10 x, 209. a) 1312 Mx; 6): 1903 rn.
210. a) 19,6 mn;-6) 29,4 mx. 211, a) 10,68 1; 6) 19,95 1;-8):6,03 8;
r) 6,97 u; 1) 36;8 1; €) 14,3 n; x) 9,87 u; 3). 2,36 5:212. a) 5,45'M;
5,45 u; 6) 0,228 M; 0,456 n; B) 3,26 M; 6,53 1; r):0,231 M; 0,925 n;

2)-0,132 M; 0,264 1; e) 8,76 M; 8,76 1 213, a) 38%; 6) 25,8%;

8) 26,3%; 1) 35,5%; n)-2,72%; €) 14,2%; %) 28%. 214.15,91:
215.11 r. 216. 62,5 Mn. 217, 50 M. 218. 5Mn 219 2669 M.
220,462 M. 221, 93,7 5. 222. 357 x. 223. 245 1. 224. 949 r. 225. 25 n.
226. 1 x. 227. 363 mu; 241 r. 228, 592 mn. 229. 1,35 x. 230. 11,2 x.
231... 714 mn.. 232. 11,8 mur. 233. 1308 ma. 234. 3,25 n; 292 2.

235, 500 M, 236. 600 mx. 237, 15,4 5. 238, 1,4 1.. 239. 1040 rarx.

240,230 mn. - 241, 133 ma. 242, 0,5 K. 243.°22,5%; 3,97 m.
244,188 oy 14,4 Mo/, 245, 0,076% . 246.49,1 . 247. 2)16,1%;

6) 20,6%. 248, a) 0,7%; 6) 268:1. 249. 32,2%. 250. 32,3%. 251. 3,64 r; -

17,3%. 252. 1263 x. 253. 9,23 . 254. 1565 r. 255. 21 r. 256. 1,98%.
257. 536 xIla. 258. 3,6% . 259. 505 xIla. 260. 34,8% O, u 65,2% Ny;
53,2% O 1 46,8% N2

Paane.n 4

- 261, 1a) 1,67 10‘2‘ r;.6) 6,65 10'24 r; B) 1,15 1073 r) 1,5.%
x 10215 2) 1,8+ 103 r; €) 2 1072 1; 3x) 2,33 - 1072 1; 3) 2,66 - 10728 1 r;
u) 3,44+ 10722 r; x) 3,85+ 10722 1y ) 3,95 - 10722 r. 262, 2,23 - 1014 aro-
MoB. 263. 1,14 - 107 atomos. 264.8) 1,97 A; 6)2,14 A; 5) 1,43 A;
11,72 A;2)1,68 A;e) 1,64 A;x)1,46 A;3)1,20 A;u)1;28 A;
x)1,25 A;a) 1,25 A;m) 1,28 A;u) 1,44 A;o)1,44 A, 265.2,65 x
% 10729 ITne/oron; 1,65 9B/ poron; 1,60 103 ITx /mosb, 266, 653 5M —
Buguman obxactb; 912 HM — nud)paxpaénan obnracre. 267. 1,82 x
x 10730 gr= 1,82+ 1072 1; 9,1+ 10" xr=9,1- 1072 r,268.8,4:107% r,
269.:0,121 . 270.6,63 - 10722 av = 6,63 1073 M, 271, 7,07 - 107 m/c.
272.10,2 éB/aréM. 274.8;18; 32; 50 anexrponos. 275, [108 anextpa-
HoB. 276. ITo 10 snextponos. 277.I1c 2 snekrpouna. 278. 8 anex1yo-
HOB. 278, 18 — 25— 2p — 35. 280. 4d — 5p > Bs; 4f ~+ 5d ~ 6p — Ts;
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57~ 6d — Tp— 8s. 287. a) Sc; 6) Y; 8) La, Gd, Lu. 288, Cu, Pd; A
289, Ti — 3; V'— 2. 290. Cr, Mn. 201, Ce — 5; Pr — 4; Nd — 8;
Pm — 2; 8m — 1. 292. EunGd. 294.2)1;6)2;8) 1 m 3; r}2u4;n)3;
e)1; %) 2 1 4; 3) 3 5; m) 1, 3, 5 u 7. 208. a) Br*956 CJ-0.056, ) B+0i16
F—O 15, B) Cl+0,083 F-o.osa l‘) H+0.18 Cl-o,xa ) H+0 12 Br ~0,12, e) H+0,054
I-O 054, m) L1+°'6 Br'° 6. 3) Ll+0,88 F-0.88 B) Na’ +0,88 01—0.88 K) Na+0.66
1—0,65' J‘) N-.O-O.029 o—o 029’ M) H+0.33 0-0.66’ B) H+0 27 N—o 80. 299, a) an-

HeitHa, sp-ruép.; 6) nnocxuﬁ.v'rpeyro};wnx, spz-rnﬁp.; B) TeTpasnp,

sp”-msp.; r) yriaoBad, p-op6uTanu; A) yrioead, p-opSuTann; e) rerpa-
anp,~sp3-rn6p.; $K) TPUrOHANBLHAA NUPAMHKAA, P-OPSMTANH; 3) TPHIOHA-
JILHOA NBpaMunaa, p-opéarann; u) ymonaa; p-opburamm; k) aunefinan,
$p-ra6p.; x) DIOCKHit TPeyrONBRUK, sp3-rubp.; M) miocK i Tpeyrolb-
HuK, 8p’-rubp.; n) yriaosas; p-opburany; o) T-o6pasuas, sp°d-rubp.;
n) sxavtenns, sp’d-rubp.; p) sxavenns, sp’d-ru6p.; ¢) yraosoit, p-op-
6urany; T) TeTPasap, sp®-rubp.; y) rpuronannEas HApaMuja, p-op6a-
ranm; ) okrasap, sp°d?-rubp.; x) oxrasap, sp’d?-rubp.; o) exavenus,
sp,sdumﬁp., ) Jmueﬁx-xas, sp-rubp.; w) nuneinas, sp-ru6p.; m) yrio-
Bas, p-opbrrana. 300. B H;8. 301. HanGonpmuit yron B PHg, 302, BF;
minockas (spZ-rubp.), NF; nupaMuaansuas (p-op6uranm). 303. spd,
sp® u sp®d?. 304. sp®-rubp., Terpasap. 305. a) nonapua; 6) nonapnai

B) HoNApHA; I) NOJNAPHA; X) NONAPHA; €) HEMONADHA; ¥K) IOJApHA; '

8) MOJIApHA; M) HENOMAPHA; K) NONAPHA; JI) HENOAPHA; M) HENIOAAPHA;
H) HeNoNsApHA; 0) NOAAPKS; I) NONAPHA; P) HOXADHA; ¢) NOAAPHA; T) 1O-
napra. 306. a) auneitnyio; 6) MureitHyo; B) AuReREYIO; T) MuEeHRYIO;

A) TeTpasapa; e) TeTpasApa; #) OKTasApa; 8) OKTadApA; 1) nnneﬁuym; :

K) JIKHetuIO, ) TJICCKOrO TPeYro/bHUKA; M) Jmneﬁnyro, H) TeTpasa-
pa; o) omaanpa, 1) TeTpasApa; p) OKTasApa; ¢) OKTAdAPA; 'r) NIOCKOI'0
KBaapaTa; y) IIOCKOro KBagpara.

Paznen 5

317. a) -809,6 xlx/Moms; 6) . -541;4 xlix/monn;
'B) —345,6 kJlx/Monb;. ) 237,7 xHx/moas; &) 300 xJx/Monb;
e) —3328 wlx/Momp; ) ~100 nllx/mMonn; 3) —3294. wHx/moun;
u) 113,8 rllx/Mons; ) -765,3 xllx/Moan; a) —41,4 1]l /Moab;
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M) 172,8 klx/Mons; m) -559 wllx/Mons. 318. -78,8 ®Im /Mo,

319. 11,7 Kk /Mons; 320. 39 730 wllx/M; 75,2 kllx/Monn, 321. 548 KIlx.

322, 1,9 )flue/Mons. 323. 142 KMim/mons. 324 ~187,5 xflx/mMons.

325. -431,8 xllx/Mons; 431,8 kJlx/Moms. 326. —111,3 xJlx/Moms.

327, -926 wJlx/mons; 463 kMa/mons. 328. —1411 xllx/mMois;

-558 - kJIxk. 329.-65,1 xJx/mons. 330. -297 - &Jlx/Mons.
331. 230 k]l /Monb. 332: —137 k[l /Monb, 333. ~635 k]lx/Monb.
334. ~-301 xJIx/monn, 335. ~571 k= /mons. 336. -2060 Rﬂm/mo.v'm
337.-1173 xJEx/monn; 391 Kk /cass. 340, 0,02 mons/a; 0,02 MOJI!:/JI,
0,01 uo.m,/n, K =0,25. 341. K = 4,17; 0,06 Moxs/x; 0,07 Moms/x.
342. K = 2,2 - 1072 343. K = 0,417. 344. K = 5330. 345. 4,9%.
346.6,2 + 107 mMows/n. 347. 0,248, 348. 1,87 moms. 349. 0,54,
350.a) 7,1 JI)R/(MOJIB K); 6) 341 Isx/(vons * K); B) 134 Hox /(mons - K);
r) 105 JI:x/(moims+ K). 351, CH, 50, 9 rJx/Moms; CzH4 68,1 xJIx/no00n;
NH; -16,5 kT /Mo, 352. a) 139, 7 &Il /Mo, Riteso; 6) -138 ,5 xJlx /Mons,
BNpABo; B) 104,8 xnxc/mom,, BleBo; T) —76 x]J[»x/Monb, BIpaBo;
K) ~90 &I>x/Mors, BTpaso; €) 149,3 KThxc/morms, Bneno; %) ~280 Kllsic/MoTS,
sopaso; 3) 130,5 xJx/mons, Bieso; ©) 65,4 w]Ix¢/MoIB, BIEBO;
¥) 83,1 kI:x/Mons, Baeso; i) 119,1 xJlax/Mois, nneﬁo; M) 210,4 xJTx/Moib,
Baeso; H) 120,8 ¥/l /Mous, Bﬁeéo. 353. a) Hens34; 6) MOXKHO; B) Helb-
3#; ) MOXHO, 354.2) 12,8 ‘Knm/monb; AgF(p); 6) -55,5 xJ{x/Monb,
AgCl(); B) 27,6 xJx/Monb, Mg80,4(p); r). -47,7 K[l /MOB;
'BaS0,(7); n) ~58 wllx/mons, CaFy(T); e) 65 ls,ﬂxc/monb, CaCly(p).
355. [05] = 8,25 - 1077 monb/a; [NO] = 1,65 x 10" moxs/a; [NOg] =
= 0,01 o/, 356. a) 0,87%; 6) 90%. 357. [HCI] = 2,6 - 102 MOJIB/JI,

"{05) = 3,15 + 1072 mons/x; [H;0] = 1,87 x 072 MOJI!;/;I, [Cly) = 1,37 x

x 107 mons/x. 858. [H,0(r)] = 1,78 x 1073 monn/a.

Paa,ue.u 6

361. a) B 2 pasa; 6) B 4 pasa; B) B 8 paa. 362 B 2 pada. 363.B 10 pas.
864. B 10 pas. 365. B 3 pasa. 366. a) B 4 pasa; 6) B 2 pasa; 8) B 8 pas.
367. B 105 pac. 368. Ha 37°. 369. y= 4,18, 370,y = 2,6. 376. B 2,17 pasa.
377. B 1,9 pasa. 378. [H,) = 8,17 Mom:/n, [Nl =1 SQ’MOJH:/JI,

[NH:,] = 4,22 MoJB/ 1.
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.. Pasgex T

370, 6633na,63cu Bom.ct. 380, 4651:1'[3 381. e4exna.'

382, 19,5 °C. 383. 10,4 mr; 0,122 Muonb/ng 8200 1. 384. 73,6 RIIa.
385. _ 1751cI'Ia. 386 11,3 Mr. 387. 60;4a.e.m. 388. 304°C.
3891800 a.e.m. ‘390. 1,34 - 10%®. 391. 3,77 xIla. 392. 100,7 kIIa.

393.3,09 xIla. 394.110r; 13,3%. 395. 193 r; 10,7% : 396. a) 2,37 k1la; ‘

6) 2,31 xIla. -397. '20,4%; 39:1.° 398. 954 xIla. 399. 6081la.
400. 100,08 °C. 401. 100,20 °C. 402. 4,5 r. 403. 7,9%. 404. 1250 r.
405.1,35 - 1072 mots. 406. 22,2 Mons. 407. 180 r/mons. 408, 57,7°C.
409. 122 r/morm;. 410. 283,6 xIa. 411. -2,25 °C. 412. 7%. 413.-1,03 °C.
"414. -0,116°C. 415. 3,37xr, 416. 60 r/moms. 417. 1,116°
* 418.123 r/Mons, 419. 2,7 Moxs; 2,28 kITa. 420. 9,4%; -2,11°C.
421. 167 x1la. 422. 1,83; 0,83, 423. 5,26 1. 424.0,061 M. 425. 3718 I1a.
426, 0,72. 427. 2380 xTla. 428. 0,56, 429. 0,68. 430. 100,39 °C.

431. 100,505 °C. 432. a) 1086 KIIa, 6) 100,255 °C. 433. 0764<

434.0, 50 435.0,74. 436 —3 19 °C

: ?ﬁaﬁen 8

'438. a) 1078 -Mo.m;/n; 6) 5+ 107V mons/x; B) 1,25 * 1078 monb/;
r)2,8 <107 monn/xn. 439.'2) 2,5 - 107 mons/x; 6) 6,25 - 1072 moan/n;
B8) 2 <107 moas/n; t) 3,12 - 1078 mons/n, 440. a) 5; 6) 6,7; B) 10,32;

r) 2,11; 1)'13,52. 441. a) 8,81; 6) 5,95; ) 11,15; r) 6,94. 443. a) 2,16 X'
%10'% 6) 5,45+ 1071%; 8) 6,54; 1) 1,65 - 107%% ) 6,73 - 107%; ¢) 1,13 10%

x) 2,56 +107% 3) 1,4 - 10%; u) 6,2 - 105; x) 6 - 10°; x) 0,56; m) 3,7 - 107
H)8:4-10"0) 1,6 - 107, 1) 1,15 p) 3,4 1075 ¢) 1,5 - 107'; 7) 3,2;
¥)6,8.- 10%- ) 7200. 448. a) [H'] = [CI"] = 0,1 moms/m; 6) [H'] =
=[NO3 ] = 0,02 moas/mx;: 8) [H'] = 0,002 mMoas/m; [SOZ ] =
= 0,001 moxs/x; r) [K*]=[O0H"] = 0,3 Monr/n: g) [Fe?*]= 0,01 Moxs/;

[Cl']‘; 0,02 Mons/n;e) [K*] = 0,03 moas/; [SO3™ 1= 0,015 mons/m;

x) [Fe¥*1=0,2 nonn/A; [Cl7] = 0,6 Moxs/x; 8) [Ca®'] = 0,07 Mosin/m;
[NO; ] = 0,14 Monn/m; ) [Cr**] = 0,1 Moxs/x; [SOF™ 1= 0,15 mons/n;

k) [Fe®*] = 0,08 Mons/m;.{C1O7 1= 0,09 Monp/n;m) [K*] = 0,36 Momb/ar; .
(PO 1=0,12 MOJIL/; M) [K*]= 0,7 mons/n; [CrO%™1=0,35 MOMB/A: -
1) [K*] = 0,1 Mons/x; [Mn 071 = 0,1 mons/;-0) [Gr*] = 0,17 Moas/x; -
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[NO31=10,51 Moss/n; m) [NH} J=1,2 MOJI!;/JI; [NO; 1=1,2 Monn/x;
p) [K*]= 0,4 MOIB/ 15 [HPOf'] 0,2 Monb/x; ¢) [K*] = 0,1 Monb/x;
[Cr**] = o 1 MOJlL/Jx, [S0; 1=0,2 Moxs/x; ) [K*] [H*]=[S05 1=
= 0,001 mons/n; y) [K*] = 0‘0‘73; Monn/n; [HST] = 0,03 mons/x;
d) [NH: = 0,48 moxnn/x; [SOf' 1=0,24 monn/n. 447. a) 0,02 Moan;
6) 2,5 -10'3_ moab; B) 0,03 Moas; 1) 0,01 mMoxs; x) 0,04.Moas,
448.4)10,03; 6) 0,515 8) 9,2 15 1) 0,51 1. 449. @,y = a3, = 10°5;
4?1_ =2- 10': 450. Sop =1 1,5-105; f;‘]’(sé‘)' =5,1-10"" monn/n.
8)5-10% a, , = a,0; = 42 107% 6) 0,005; g,z =g =
=0,00093; 5) 0,0075; a2, =0,0018; a,,- = 0,0046. 452, 7,5+ 1074,
453. 0,1; a5, = 0,00156; agy. = 0,024; ay s = a 5= 0,0044,
Hocxe pasbasherns: 0,05; a,;, = 0,00104; a,- =0 0126 By =
=8 = 0,0025. 454. ag. =0, 021; Byg; = 0:08. 455 Qe =
= 0,00156; 8g- = 0,057. 456. 0.21; aN.+ =0,11; a_, = 0,029.
457.0,33; ap,s, =0,006; ay, =0,016; a_ s = 0,03, 45&0 25; oy e =
=0,16; a e =0,021.459. ay =0, 00131; [H*] 0,00161 mons/n.
460. 2) 2, o4 6) 2,33; 5) 2,63. 461. 2) 0,029; 6) 0,00104; 5) 2,03 - 1074,
462. a) 12,91; 6) 13,2; B) 11,5. 463. a) 1,04 - 1073 6) 2,03 - 10~%;
8)5,14 - 107 464, 1,8 + 1075, 465. 7,9 - 107® Moas/m; 1,23.- 107*r.
4686, 0,174 moas/n; 0,044 Mo /1. 467.9,6%; 0,0048 mMoms/. 468. B 3,2 pa-

.32 B MeHbie, 469. 0,068 moxs/n. 470, 0,0017 mons/m; 0,01.

471.1,84%. 472. a) 0,2; 0,2 moxns/1; 6) 0,35; 0,35 Mons/x; 8) 0,1;
0,1 mons/x; 1) 0,32; 0,32 Mons/n. 473. a) 4,8% ;70,0143 monsi; 6’ 23%;
0,0023 moxs/ 1. 474.B 700 paa. 475. [H'] = [HCO; 1= 3 107 mosn/x;
[COZ ] = 4,8 - 107 mons/n. 476; [H*] = [HSe™] = 0,0005 mons/x;
(Se®] = 107! mons/n; 477. a) [H'] = [HSeO;] = 0,038 mons/m;
[Se03™ 1 =4,8 -.107 Mons/n; 6) [H*] = [HSeO;] = 0,014 Moxb/x;
[SeO3 }=4;8- 10~° monn/x1.478. a) [H*] = [H;As07 ] =.0,077 sons/x;
[HAsO} 1= 1077 mons/n; [AsOF7 ] = 3,9 ¢ 10718 mons/n; 6) [H'] = -
= [H;As0;] = 0,04 Mons/x; {(HAsOZ } = 1077 moms/x; [AsO7Y =
= 7,6 107'8 sons/x. 479. [HSe ] = 1,3 - 107" Monn/n; [Se?] = 1,8 x
x 1074 monsfn. 480. (HzPO; 1= 0,0076 Moss/n; [HPOZ ] = 4;7'x
x 107 mosnn/n; [PO3 ™ 1= 2,1+ 1072 monn/x. 481. 8,5 1077 mons/x.
482. 3,6 107 monp/ 7. 488.:0,0075; 0,0028 sros/a; 1,7 1074;.5,2'x -
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x 107 ;o /7. 484.6,2+ 10" seoan/a; 10712 woan/a. 485, 0,068 moxifi;
0,084 mons/x; 1,3 + 1077 mom/x. 486, 0,08 somn/z; 1,9 - 1078 moss/i;
8,8 - 1072 eons/x. 487. 0,1 sons: 488, 4,0 1. 489, 5,2 - 107 mons/x;
0,0021, 490. 5,1. 491. 6,7, 492. 11,02. 494. 10,06. 495. 4,76.
496.'9,42. 498.5,6 - 1071; 2,4- 10°5; 8,4. 499. 2+ 10°7; 0,0014; 10,2.
500. 5,6 -, 107'% 7,5 - 1075 5,1. 501. 8,1; 1,2 - 1075, 502. 7; 0,0057.
503.6,3; 1072, 504. 6,5; 0,0018..505, 7,43; 5,4 - 10°%, 506. 8,2; 9,9 1075,
507.9,2; 48,5%. 500. 2,1 - 107%0,046; 11,7. 510.0,023; a) pH = 13,3;
# =0,098; 6) pH = 12,6;5 =0,38. 514. 1,6 - 10"7; 0,0013; 10,1. 512. 11,3;
0,051. 513, 12,4; 0,29. 516, 5,1; 2,9 » 1075, 517. 2,04; 0,45 (45%).
518, 2; 26%. 519. 2,5; 8,5% ., 527. pH =9,3; no cynsdua-uonamh=1,
10 MOHAM AMMORES A= 0,5. 528, pH = B,1; mo razpodocibar-noaam
h = 12,2%; no monam ammonns A = 6,1%. 530. 9. 531. 4,7. 532. 9,8.
533. 0,062 Moz, 534.0,138 105, §85.1,1 - 105 moms/x. 538. 2,4 1075,
637, 1,05+ 107 Moxs/n. 638. 9,1 - 107° mons/n; 2,1 x 107 r/n.
£39. 06,0015 moas; 1,6 . 540. a) 0,96.1: 6) 990 x. 541. 2,2 x 1075,
542, 1:54:467. 548, 6,5 + 10 mons/n. 544. 1,5 - 16~ monsin.
545, 4,7+ 107 moan/n;:0,002 r/fm; 218 1. 546. >0,001-4 r.547.1,1 - 1072,
548. 10 1. 549. 144.. 550. 2) 3,1 - 107 moas/n; 4,7 - 107 mons/m;
$) 1,410 5 momu/n; 2,7 + 1075 moxs/s; 8) 2,2 - 107° sonn/u; 1,8 X
% 107®moxe/a. 561.'8) 1,9 - 107% 7,1 - 107 woms/7; 8 2,4 pass;
5) 107 siom./a; 6,5 - 107 moxn/11; B 1,6 pass; 6) 3,1 - 1073 wosn/x; 8,9 X
x107° moms/n; B 8,5 pasa. 552 Hewm 4,4 « 107 <. 7,0 - 107,
557. (HCO] = 3,85 - 1072 mogs/ x5 fCID ] = 0,8167.somu/x. 558. [H,8]) =
=0,6014 amoas/o; [H57] = 0,089 momu/x; (5771 =1,8 - 107° moxs/a.
550, HLPOY = 3,9 - 107 momyn; (HPO[) = 008" momfa;
EPQL I~ = 18/ W™ momflm PO 1= 8,1 - 107 menssn,
5600100}~ 1,3 xx 10°* aaozs{ 1 [BD0; 1= 8,003 moaw/m; {CO5 1=
= 0,00¥1 peoamfat. 561, (5771 = 9,2 1087° mom s (157 =0;039 T moss /1;
S8~ 246107 mom/a. 562. (PO} I 1,14 10  seomi A PP O, 1=
- = (1,26 promn/m; {HP 01T = 0,042 acamp/m: 574, 8,72. 675.. 5,34,
5¥8. 7,33, ST7.5,9. 578. 12,8. 599, 1,3+ 10™* seomuin; 1,8 pasa. 580; 8,3 X
2107 aroxsy/; S04 BOL. 14 - 105,18, 1; 43 papa 582 5,4 - 1075 Mous Al;
8,3 58X 6/6! 1475 moaajln; 4.8 pesa. 584 2.6 - 1075 asomir; S
m .

58510 * wams fa; 1,4 - 10° pax. 586: 6,3 - 10 nien/x; 6,1. 887, §,3; 2,7
x107% mons/z. 588. 0,026 Momn/m; 5,8.. 588. 0,00713 moms/a.
590..0,0071 sons/. 581, 0,00142 woms /. 592.1,11 r/n. 593.5,3- 10°%,
594.2,1:107%°,

Pazgen 9

1 809. a) 20,4 me.M.; 6) 40 a.e.M; B) 37,2 a.e.m.; 1) 63,5 a.e.m.
610. ay 79,1 a.e.m.; 6) 115,9 a.e.M.; B) 94,8 a.e.m.; r) 41 a.e.M.
611. 31,6'a.e.'M.; 52,7 a.e.M.; 158 a.e.M.; 0,2 mois; 0,12 moun; 0,04 Monb,
612, aJ 0,5 mons; 6) 0,12 mons; 8) 0,64 Mons. 613. a) 0,08 mous;
6)-0,121 monn. 614. a) 0,037 Moub; 6) 0,45 MoJB. 615.a) 2 u; 6) 1m.
616. 3,28 n. 617. 2,55 n. 618, 1,65r. 619. 1,52r. 620, 893 mx.
621.1,25 1. 622, 637 man., 623. 40 . 624. 0,115, 625. 803 M.
626. a) Moxno; 6) Henb3a; B) B menouHoit. 627, a) MoxxHO; 6) .M0>KHO;
n) Hensad; r) MoskHO., 628. HgSeO;, — OKHCIATED. 629, a) MOXKHO;
6) MoxHo, 630. CF; Ec&“ scodt Ecn sa- . 631. Heub:m 632, Heycroil-
unsel. 633, HCIO. 634. B cucreme ¢ NaI 635. a) e Mosxer; 6) MOXKET,
636. Her. 637.FeSO, oxucaserca, Ce(S0,), BOCCTAHABJIHBAETCH:
638.1,5-10'% 7-10713, 639.3.2 - 10°2, 640. 2) 49; 6) 8;3 - 10'3; 5 crereme
6). 641. a) 2 10%); 6).5,9 - 107; Mennwme B cucrenea). 642. 1) 4,7; wer;
2) 0,2; 3) -0,11 B; saeso. 643. [MnO,] = 0,0064 mons/x;
[Mn2*] = 0,036 moxs/x; [Pb**] = 0,016 moas/xn; [H'] = 0,99 moxn/x.
644, [Fe®*] =[I; ] = 0,00242 moxms/x; [Fe?*] = 0,098 moxs/ . 645. [Br,] =
= 0,025 mons/n. 648. a) 0,499 B; 6) -0,14 B; 8) 0,79 B; r) 0,67 B,
647. 0,0204. 648. 0,21. 649. 0,46. 650. 0,313 B. 651. a) -118 MB;
6) ~136 MB; B) —-178 MB. 652. a) ~170 MB; ~164 MB; 6) ~651 MB;
B) —710 MB. 653. 1074, 654. YMensmiitea B 49 pas. 655. a) 3,4; 6)7,3;
8) 3,1;1) 7,0. 656, 3,3 - 107'2, 657. 0,324 B; 3,1 - 1074, 658. 0,165 B;
yBeanuuTh B 611 pas. 659. a) 0,96 B; 6) 0,63 B; ) 0, 78B 660, a) (+),
0,78 B; 6}(-), 0,32 B; B) (-); 0,13 B. 661. 2,5 - 10%; ter. 662. )-0,6 B;
6) 1,19 B. 663. 1,50 B. 664. a) 0,59 B; 6)0373.665.241:3
666. a} 0,188 B; 6) 0,677 B. 667. 0,948 r. 668. 8 Mu=. 669. 17,37 a.e-m.
670. 8,33 mun. 671. 1,1 A. 672. 2,57 A. 673. 0,124 1. 674. 32,2 mnx,
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675.23,2 A, 676, 86 1. 677.49,3 A. 678. 53,3 . 679. 47,4 mun. 680. 8:A.:

681. 1,37 1. 682. a) 3,97 ;.6) 3,67 r; 5) 2,33 1; r) 3,49 r. 683. 97,2%:
684. 17,91 685. 0,5 1. 686. 95,4%: 687. 1,25 Mons/x. 688.2,94 1.

" Paznexn 10

. ~7086. a) 're'rpaaup;_ 6) oxkTasAp; B) TUHEHHNIA; I) IIOCKH KBaApAT.
707. a) Tetpasap; sp-ru6p.; 6). TeTpasap: sp’-rubp.; B) TeTpasap;
sp®.1u6p.; r) muockmit xeagpat; dsp’-rm6p.; A) ITOCKmMir KBaApar;
dsp®-ru6p.; e) TeTpaspp;. sp®-rubp.; x) mrockuit Ksagpar; dsp-ruép.;
3) TeTpas’ap; 'spa-mﬁp. 708. a) nmmpeitnuiil, sp-rubp.; 6) nrockui Tpe-
YTOMLENAK; . spz-fnﬁp ) 'rei-paaup, 8p®-ru6p. 709. Bee oxTasnph;
spd? ~ru6pnnﬂue opburanu. 710. 7,8 - 10“5 Moan/a, 711. 7,1 x
x 10718 Monn/A. 712. 8,7+ 107 r/x. 713, 7,2 - 107° monn/n; 1,46 r.
714 2,8- 10‘lg MOJIL/J! 715. Bo.neeO 031 moxs/n. 716. a) Her; 6) aa.
717. Boee 2 10712 Mom,/n 718. Bonee 0,8 mons/a. 719. Ma.
' 720. Her. Jla. 721. 1,4- 10"8M0m>/.7l 722. 0,011 mons/x. 723. [Zn*'] =

= 5 10"21 MOJIB/JI, CZHH = 9 7 10'7 MQIb/I. 724 2,3- 1071 MOJlb/J[ '

725. ) 1,3 - 107 mons/m; 5) 1,1-10° Monb/.n, 3)5 3-10°° MOJIb/JI,
) 9,6 - 10™* monb/m; A) 1,3 10'° MOJIb/JI, e) 1,110 MOJIB/JI,
vm) 5,9 - 0'6 MOJBb/T} 8) 1 5 1077 Mo.nb/)! 726. 0, 002 MOJIB/JI
7217, a)O 0262 Mom./n, 6) 0, 0088 MOJIb/JI. 728 0, 25 MOJIB/JI 729, 5 8x
X 107% monn/ 1. 732 a)aa; 6) HeT; B)Aa, r) HeT: x) Aa; e), na; xc) za; 3) Aa;
u) Aa; R) He'r, .n) Aa; M) na. -

Paane.n 12

777. pi,0 = 1,21 xna, [H20]=8 2 10"mom,/n 778.55 ¢ 10-38 Ta..

779. 2400 A~ w; 0,5'%, 780, ~10% A. 781. 26 mun. 782. 76,5 m; 6,85 ;3
0,612 u. 783. 72 n; 84,6 r. 784.-18,9. 785. 1,2 xr; 1,08 M3, 786. 6,0.
- 787..99,6%. 788. 111,1 1. 789, 40% H,, 60% O, 794. 8,77r.
797:92,8%. 798, 4,78 1. 799. 29,3%; 121,1 kr; 327 xr. 800. 256 1

0,883 ..801. 5,52 M°; 422 M® NHj; 211:M% COy. 808. 46%. 811. 17,3% .,

812, 255 kr; 491 xr.: 813, 0,1 M .x .0,1'n. 814. 586 xr; 985 kr,
. 823.1,3-107% 1,84+ 107% 9,1:10°%; 5:- 1077 moas/in. 842. 1575 xr.
843. .25 x; 1 1. 844. 3,2 » 1075, 845. 24,6 u 32,5%. 846. 30,9%.

848225 %r7°876 Kkr. 850. 0,625 . 858. 1,3 1. 869: 649 %r; 96% x.
876. 745 1r;391 1; 8840 n. 877.0,5 7,52 4. 878. 1, 0'9&,‘0 44, 890.3,2%
xm'“ 891. Her; aa. 904: 4440 n®; 5380'M%; 34,7% CO: 4390 51C7 T

905. 50% CO; 50% Hy; 11 700 %, 906. 42,2% CO; 25% Hy; 32,6% Ny;

8025 kTl /M1. 907. 17,8% Hjy; 40, 1% CO; 42,1% Na;. 6980 RJIxc/M

908. 2,19 M%; 2,25 M; 20,9% COy; 79,1% N,. 909. 58,7 u%; 6425 n%;
10,4% C€O3; 17,4% CO; 72,2% Nj. 912, 40,3 ¢; 64,7 1.'913. 54,9 xr,
914, 1066 M%; 1290 &*; 34,7% COy; 65,3% N;.-915. 63 4%‘
916. 5,3 mx. 9170, 03%.922. 784 xr. 924. 224 1 448 »°. 925. 20% €;
6,66% H; 46,7% N. 928. 8,6 kr; 56,7 1. 929. 222, 209 u 753 Kr.
956. 197 # 150 r. 957. 56% . 958. 168 m; 480 xr. 959. 2,12 1. 960, 2) 0,5
11,5 x; 6) 203,4 1 610,2 1. 961. 4,7 Kr. 962. 3230 m>. 963. 7. 964. 595
= 100 M®. 965. 33 600 M% 158 . 966. 98 u 95,4%. 967. 0,578 1.
968. 1).28,1%; 6) 26,4% . 969. 12,1 kr. 970. 1,76 1. 971. 0, IMOJIL/JI :
975.5-10"7; 1,6 - 1073;'3,5. 982. 7 - 107% mons/m; 5 - 1071% 71075,
251075, 984. 91; 2,1 5. 985. 125 mn. 986. 0,2 r NO,. 987. 183 13
345 ;53,9 . 988, 0,86. 989; 20 M. 993. T2; 3,62 m 1,21 . 994. P,
1 P,. 995, 539 000 x/Ix. 1003,42,2% . 1004.°3:1. 1010. 0,22 20,78 .
1025. 83,6r. 1026. 1,46r; 7,32%; 1,34 - 108, 1027. 2,24%;
10,112 . 1028. 0,9 r. 1029. 3333 »®. 1030. ~290 kI, 1031. 53,3 a.
1032. 0,59. 1033. 188 mr. 1034. 1,075. 1035. 10%. 1036. 179 Kr
BaOy; 519 xr H,S0,. 1037, 22,4 u 24,64 n. 1038, 5%. 1039, 50T,
1040. 0,05 M; 22,4 mn. 1042, 373 r. 1043. 466 n 23, 3M.
1044. 2445 m%; 666 xr; 373 M3, 1045, 5648 Jls/xr. 1046. 4420 ®,
1047. 57 m®. 1048, 9,92 n. 1049, 2,17 n. 1050. 0,05%. 1051. 0,1 &.
1052.3,42 1. 1053, 17 mn; 3,52 1. 1054. 1,35 1. 1055. 0,5% . 1056, 12,8% .
1057. 18,6 u 23,8%. 1058. 133 r. 1059. 29,3%. 1060. 31,4 mn. .
1061. 53,2 mx. 1062. 7%. 1063. a) 17 800'M® 735 x; 6) 43 000 1%
890 1. 1064. 2,5 1; 3,55 1; 16 000 M%; 4,3 1. 1065. 327 kr; 224 M%;
1,9 % 1066. 12,4r. 1067. 3,66 1. 1068. 87,1%; 1067 kr.
1069. 50% . 1070. 83,3 # 9,1%. 1071. 97,5% . 1072, 1,17 r. 1073, 40 m.
1085. a) sTopoe; 6) stepsoe. 1091. 1,92 1; 1,06 T, 0,49 1. 1095.'80%..
1104. 35,7 1. 1105. 1,7 1. 1106. 2500 1. 1107, 4 . 1108, 61,2 0. .
1109. 5 - 105 A  w: 200 p® H, ¥ Clp. 1110. 91,5%. 1111. 11,5 M%,
1112.279 1, 1113. 62,3 wn; 5,6 1. 1114, 151 x; 2,71 1. 1115. 37,6 1.
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1110.‘51;1 a1, 1117, 122 mx, 1118, 29.v; 342 kr, 1119, 352 1% 1,06 .

1120. 243 xr; 84 m%. 1121. 59 » 284 xr. 1122, 1470 xr; 427 x,
1123. 30,6 4. 1124. 68,1 u 340 M3, 1125. 0,1 =, 1126. 4,9 r; 18 mm,
1127.5,55%.1128.832 1. 1129.115 r. 1130, 2 kr; 1,36 1. 1131, 68,5%.
1132. 18,3 mn; 4r. 1133, 16,7 v, 1134, 27,7 r. 1135, 2,17; 1,71 n
0,76 %.1136.118 xr; 16,1 u. 1137. 1,38 r. 1147. Her. 1148. Her; za.
1157, 6,36 M°, 1167. [Co(NH ;) Co(NOz)gl. 1174, 242 san; 60 mn; 265 .

IIPUJOKEHHUE

1. MIPUMEHEHHE ITPOTPAMMUPYEMOI
BBIYHCJIHTEJILHOM TEXHUKH
A PEHMIEHUSA XUMHYECKHX 3ATAY

C TOuKH 3peHMs MaTEMATMKHA PACUET PABHOBECHHIX KOHLEHTPA-
nUit COCTOUT B HAXOKAEHUN KopHei HeNMUHEHHBX UM TpAHCIEHAeHT-

_HBIX ypaBreHHil. OcoGeHHOCTEIO XAMUYECKKX 38184 ABIAETCA TO, ¥TO .

$usuYeCKH CMBICT HMEIOT TOJBKO HOJIOKUTENbHEE KOPHH, TpAYEeM
00EIHO (ec/iu B YpaBHEHUH HET WISHOB, CONOPKAIMX KBAAPATOB Pas-
HocTel) KaMKfgoe HeUBBECTHOE B 061aCTH NOJOKUTEILHEIX YHCE)l HMe-
€T 110 ONHOMY 3HaYeHHIO,

Pemenue ypaBHeHHMII BBICOKO! CTeNEHH M CHCTEeM YpaBHeHHI
OpeAcTaBIAeT coGolt TPYRXOEMKYIO 3aKauy ¢ G0IBIUMM YNCION apHEpMe-
THyeckux peiicreuit. Tonbko- TpOrpaMMUDYeMaf BBIYHCIHTEILHAR
TeXHHUKA cAieNajia pellleHHe XUMHYeCKUX 38Ja4 NPaK THUeCKE AOCTYH-
apIM. [IprMenaa nporpaMMupyeMile MAKPOKANBKYIATOPH HIU COB-
peMenHble mporpaMMel Tana Mathcad, Matlab u T. m., MoxHO cun-
TATh, YTO €CiIA YpaBHEeHHe /A pacdeTa, Ha OCHOBE XAMAYECKUX ypaB-
HeHH# M MaTepHaNbHHX 6aNancos, BEIBe[ieHO, TO 3ajava pelneHa —
MATEMATHYECKOe pelleHHe MOKHO Npe/OCTABUTL BEITACAATENLHON
TexHHEKe, B HacTosmeM yue6HOM moCOOHH IS MATeMATHIECKOrO pe-
LIeHnsA YpaBHEHU ONHUCano NpHMEeHeHrNe MUKPOKAILKYIATOPOB THNA
MK 61 (u3 TaKEX MHKPOKAJBLKYJAATOPOB HeCOMHEHHLIM HPeHMYIecT-
BoM ofxagaer MK 52, xoropuift nossosfder XxpanuTh HaGpAHHEE NPO-
rpaMMH ¥ IIocJsIe BHIKJIIOUeHHR npuriopa) u nporpammul Mathead. Mins
OpUMeHeHHA NPOTPAMMMDYEMEIX MUKDOKANBKYJIATOPOB (HIH MHAIX
BHUUCNETENBHEX YCTPOCTB ¢ ANTOPHTMIYeCKAME A3KKaMU) Heo5Xo0-
AMMO COCTABATDH HJIH HMETH OGILIYIO OPOrPAMMY pemieHHA ypaBHeHHH,
K KOTOpoil KasKAL pas fo6GaBIATL HOANPOrPAMMEI, YYHTHIBAIOIHE
KOHKpeTHble YPABHeHH pemsemoit sanaun. Onucannas B HacToAmEM
nocoGun ofmas mporpaMMa pellleHHA YpaBHeHHil ¢ OAHMM HeHmaBecT-
HBEIM HCHOJL3yeT MeTOA ITOAEKaAHOro npubaMiKeHAA, B KOTOpPOM He
HY3HO, KaK NpPaBHJIO, BRIGUPATh HavalbHOe NPUOAMXeHNe HeHIBecT-
Horo (0HO co3AaeTcd MporpaMMoil) H Heo6XoAUMAA TOUHOCTH -pacYeTa
3afjaeTCA UNCION 3Havamux nudp. HepocraTkamMu nporpaMMupyeMuIx
MEKDPOKaIbKYNATOPOB ABJAAETCA HX MAJOMOLIHOCTH, o6ycnoBneanas
CpaBHHUTENbHO HeGosmuM (nopaaxka 100) uucaoM maros nporpaMmel,
B Gonbman ANBTeAbHOCTE — J0 HECKONLKAX MURYT — BRIYMCICHHIA,

Hna pemenns ypaBHeRuit ¢ noMolnsio nporpaMmul Mathcad mysx-
HO BBECTHU C KJaBUATYPH! KOHCTAHTRI ¥ pacueTHoe YpaBHeHHEe X HailTH -
€ MOMONIBIO IPpaduKa AOCTATOYHO XOpoInee npuGauienue JJA HTepa-
NBOHHOI HPOlleAypH! pelleH k. '
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1..Pacyemnvie npoyedypui -~ - ’ S
. Paccuo-rpuu pelnenne CPaBHUTEALHO npoc'roﬁ 3aAaqn pac‘xe'ra
KOHIeHTPaNAY PACTBOPA A30THOM KMCIOTH N0 BeARYNHE HIMEDeH-
moro pH, paBHoro 1 (sapaua, o6paTHad Tol, KOTOpad OnMcaHa Ha
cTp. 164).

Bneneu oﬁoauaqeuna. a

Ht aKTHBHOCTb HMOHOB. BOJOPOA&;

f’H _— uoacbdmnuen'r ax-mnuoc-m HOHOB Bonopona. c — uounen-rpa-‘

llKJ! aao'rnon KHCJIOTH, 8 — OTEOCKTeJIbHBJ! HOPPEHJHOCTB pac‘le'ra. .

" PacueTHEIE dbopMyn:

e
BRI ﬂ_o.sn g BTG
. fH" = 10_5 1 +_1.'5 ;c, . R - (2)

[ex. popryny (811

.CI=TH—+» : s - A3)
B/

- 5‘:‘ = [Cie1 =€ - 1)

ci+1 )

‘B c.nyqae npnmeuemm nporpammnpyemoro Mnxpoxumynaropa
pPACYeT OpraHnayercA TakK. .

Tlepes cocTaBieHIeM nporpammu DOJIE3HO BHUINCATHL B CTOJNGHK

"Bce permcTps namaTa. Ciaea oT ¢TON6UKA MOKHO 3alHCATh BeJIAYM-
'HBI, KOTOpHIe JOJKeH RROAUTE ONEPATOP, A CHPABA — BETMIHHEL, KO-
TOpHle BBOAATCR aBTOMATHYECKH B Nponecce BLINONTHEHH A NPOrPAMMEI.
Hporpamma “MeeT caexyomuit sua.

00 . /-/ 200 F10° II0
o1 F10* 21 HO—xa Coom
02 x—1Ila 22 - k U § 1
03 x—1Ile 23 - n3
.04 I — xe 24 I — xe 4
5. 5. . 25 e S (N
06 + 26 x—TIle - 116
07 I — xb 27 - ‘ 7
08 - xe 28 I1— xe ns-
09 .. F.J, 29  + 9
16 . x . 30 Kld Na ay.
11 .. FBx 31 O—xd 0,511 IIb -
12— 14 1,6 32 - He
352

) dopuyxe (1) -“—'_,Lgéiin

L ¢

15 ‘33 Fx<0 5§ HOd

X . -
16 1 34 04 . Me - ¢
17 + .35 I xe
18 + 36 - c/m
19 _ T

TTocne nnenenmt rH PACCUUTRIBAETCH AKTHBHOCTL HOHOB H* mo

-—01 aH; aanncmnae'rcx B perucrp Ila u,

XaK mepsas npnﬁ.rmxcennaﬂ BeJIMYHHA xonuen-rpamm B. ]I e (maru
: 32—03). Jla.uee(mam 04—24) caepyer. nporpamMma. pacyeta Koathdn-
‘IEeHTA AKTHBHOCTH TIO. q;opuy.ue (2),
.THEHOCTH PACCURTHIBACTCH OMEDeAHAN BeJAMIHEA KOHIGETPAKE (ma-
“rH 21-—~28), KoTOpaA JaTeM 3aHOCHMTCA B permcTp namaru II ¢ n pac-

L AOMOIMEI0 KO U MeHTa AK-

cumTeiBaeTcd abCOMIOTHO®, a 3aTeM OTHOCHTENbHOE OTJIUUHE - OT
npeaHAyImiero pacuera (marz 24—30). Ec:m aTo ornmumne Goxpire, '
qeM 3nflaHHAN B perrcrpe I d: nemqmﬂonpemnoémn, TO pacder uo-
BTOpasTCA ¢ mara 04, a.ecan  MEHbIIe, TO PACYET BPEKPAINALTCA H Ha
aucnael ; nmaunae'rcfx nocnegnaa paccqn’rannaa BRJMYUHA KOHIEHT-
pauun n3 peractpa e (marn 31-36).

Jina pacuera no nporpamMme naﬁnpaeu 'mc.no 0,511 » BaxarmeM
knaspm x — I, b sanocuM 970 uncuo B perucrp namaTy II b. Bubapa--

€M OTHQCHTeJIbHYIO TOYHOCTh pacuera, nanpmuep 0, 001 u BBOAUM B B

peructp namaru I1-d. . .
I'Iponepnn oporpaMMy, HaGepeM 1 (pH 1) H HaKaTHeM Mannm.
B/0, C/II nepesenem MHKPOKAJIBLKYJIATOP B PEKHM ABTOMATHYECKEX

' BLMECHeHHiT. }Iep_ea 33 ¢ na naUKATOpe BhIcBeTHTCH 1,23859019 ~ 01,

Tax n3o6Gpanaerca uucao 1, 2385919 1071, Taxum obpason, ecaum ¢
momompo pH-MeTpa yCTaHOBNEHO, YTO pH PACTBOPA A30THOH KHCJIO-

- TH paseH 1, TO KOHIEHTPAAA KUCHOTH cocTasager 0,12 MOJIB/JI

Ana PemIeRas no nporpanme Mathcad nepenncuaaeu dopmyay (3),

a,

JaMeRAa n Heit c, apryuen-rou xx=-E Ina 3NIeKTPOJUTOB THOA
. H+

830THON KHCIOTH nounaa CHJIA DACTBODPA YUCIEHHO PABHA xonnen-rpa-

IFH 2JIEKTPONATS, IOITOMY YPABHEHHE NS PelneHust ¢ ROMOMIBIO mPO-

rpaMmit Mathcad 6yaer mmers pup;:

. e lo—pH .
) f(x) . * . x_0,511. :Zx
10° 1+15-4%

B mporpamme Mathcad nno;mu, xau KoHcTanTy, PH = 1 n
topmyry 5. Barem BEI3BIBACM rpaduk, yc-raﬂannnnaeu KOOPARHATHI X’
7 fx) # mexxaem nenoﬁ x:la:nnmeﬁ Bne nons rpa(bmca. Bribop na-
YANEHOrO ONpEGIMKEHNA ANA ATepPANHOHHOTO BHMHCIEHUA TO MpO-
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rpamue Mathead uacro Guiser armrenbusin. Ho B 1anmon cayiae Ha
rpadmre ¢ DOMMIEIO OnIAi ZOOM u TRACE ('rpaccnpomca) JAerxo oo-
MyuaeTcA HauanbHOe Npubamskerme x1- = 0,135 (MAR “HECKOMBKO

unoe). Jlanee BeosmM rxl = roof(f{x1), x1) i, Habpas rx1 =, noayuum -

rx1=0,124 (Monp/a), 9TO KOHIEHTPAIUA A30THOH KHCIOTH B PACTBO-
pecpH=1. .
Oﬁmaa JacTh nporpammu naxom.qemm ezmnc'melmoro nono-
EHUTEABHOr0 KOPHSA anrerauqeclcoro MR -rpancneunemoro Ypas-
Hemns, . )
" Bra mporpaMMa COCTABJAEHA RIS ‘Brrmcrenns x < 1 ana ypanme-

Bk Tuna (8.32), (8.83). Henanectroe mo meit naxonmren cmocobom

cucreMaTruecKoro noabopa — moaexaaroro mprbamxenua. Ha pa:i-
JIMIHLIX CHOCO60B MNCACHHOro Pemenns ypasEeHRi crrocob nonem.u-
HOro fpmrbinxenna yaolen TeM, WTO DH TO3ROAAET CPABHHTENLHO
BPOCTO SAXATH mocuremm'yn TOYHOCTE BEMHCTCHIN HEMIBECTHOTO.
970 0cOBEHEO BANKEO AJNA SAART € IMHPOKIM xnanaaonon BHMACARE-
Mux pesuaEn. B sagawax mo pacuery PABHOBECHLIX KORIeRTDARME
HeMIBECTHOE MOMKET HMeTh BemYMEY B npegenax 107%--1072, Pac-

cnmunaemuﬁ 1O NoAnporpaMMe MHOMGTIEH THONYUACTCA N3 YpABHE- ©

Enft Tens(8.32), (8.33) TlepenocoM JeBoll 9acTH YpaEHeHAS B OPABYIO
mm BaoGopor. Hporpamma MOCTPOEHA TAK, YTO eC/IH NpoBepsieMasn Ba-
nuauHEA BeaBecTHOrO Somsme HCTHEHOM, TO PAIHOCTD MeKAY aepolt u
npasoit (unna nao&opo-r) YaCTAMH ypPaBHeHRA Ae.nae'rca MeHbINe HyAsd.

. Tmﬂporpaum Bl. ‘
00 1 24 =
i | x—Hd 285 =z—H¢ 1
02 x—e¢ 28 T—xd 114
03 /-7 27 Fx=0 na
04 x—HOe =~ 28 89 . 13
05 I 29 H—-xa 14
06 48 - 30 T—xc - M5
. 07 Fz<0 31 X 116
08 17 . 82 x—-Nb n7
09 1 33 M —axd Ims
10 x—He 34 N—-xe m
11 I ' -3 + org.morp.Ila
12 48 36 x—Iid I baﬁc norp.
13 x—IHNe 37 BIl V IlcAx
14 X ' 38 11 - d x
15  Fx<0 39 H-—xc ‘ Oeitl
- 16 .83 40 D-—xb '
17 H-—-xd 41 -
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. 18 . B-rxc o 42 Px<O

20 x—1Ild 44 N—xd
21 HO—xc . 45 C/O

22. .1 .. A 46 Bl

23 0 47

Miara 00—02 seoasT B peracrpu 11 d u Il ¢ HavaNbHEle 3HAYCHES
%% A x;, pabanie 1. Mare 03—04 seoxar B IT e =1 zua Toro, YTOGH
PasSHOCTB MeRAY npasoii U NeBol YACTAME YPARHEHHA YMHOMKHTD Ha
—1 ecn ona oKaxeTca GoAbine HyNA. Iaru 05—06 oGycnonJmnalo'r
pacqe'r no ypanaenmo cx;=1. Ecau paanoc'rb sesoll ¥ npapoil wacTH
ypasnenus GosbIie Hy A, TO X, npeoﬁpaaye'rca B Hy b (maru 17—20),
ecnm JKe pasHOCTb MeHbIIe HyJas, To-B II e BMecro (-1) BBoAmTCR 1 Bt
BHOBDb IPOM3BOANTCA pacueT IO ypapHEHMO ¢ x; = 1" (marn 11—.-—12).
VYMnoxennas na cogepixamytoca B Il e 1 mau (~1) pasrocTs cpasEBBa-
@1CH C HYJIeM: €C/IN PasHOCTS: MEeHEIIe HYJiS, 70 X; Opeobpasyercd B X4 -
= ( (mare 17—20), saTeM A x; ymenbmaercsa B 10 pas (marm 21—25).

- Ecau nocye aroro B peracrpe 1 ¢ oraskipaerca O (mar 26), 1o A.X; yM-

HOKAeTCA Ha OTHOCHTEIbHYIO TOUHOCTL U3 II @ m moayuermas ateo-
JJOTHAA TOUHOCTH 3anucwBaerca s II b (warm 29—32). Ecan perucTp
11:d conepxuT BE HYNH, TO BEANYNHA A X; cpaBHBBaeTCA ¢.a6cONIOTHOR
norpemuocTLo (Iuaru 39—41), 1 ecnn a1 pasHOCTH PaBHa nan 60Jb-
me ayna (marn 42-—-43), To K Benmuune x nprfasasgerca A X; 1 npo-
n3BoANTCA HOBRIY pacyer (marn 33—38); ecan xe paanogi'n; MeHbIIe
ByJd, TO pacyeT CHHTAETCS SAKOHUYSHHBIM, HA HHAHKATOP BRIBOAATCS
x; (mar 44) u pacuer npexpamaerca (mar 45—C/II). Marn 46 n 47
(BII n anpec) sape3epBUpOBAHK AJIA OPraHU3ANUE nononﬁnrenbﬂuxl
pacteToB ¢ HallIGHHEIM 3HAYCHHGM HeHMIBecTHOTo. B ajpec cranoBHT-
€A HOMeEp Iuara HOCMe NPOrPAMMSI PAaCYeTa YPABHEHHKS: AJIA NOLIPOT-
pamumsl B1.1 — uucsao 92. '

C wara 48 sanucuIBaeTcA DOANPOrpaMMsl pacyera 10 ypaBHEHHIO.

Pemenue ypasmenpii, cosep:XamAX HEHIBeCTHOE B pASHOCTHX,
[Banpmmep (5.7); (9.6)], ¢ momomsio nporpammst Bl MoxkeT GHTL BI-
DOJIHEHO He Bceraa. Ana mofo6ELIX ypaBHEHUH HAYAIBHYIO ne:r'mmny
X; cneayeT BLIGHpATH TaK, YTOGH MUERMANLELIE BeJIMYNEMK paanoc-
Telt, coepKamuX X, 6Liin pasER Hydo. Tak, A7 pelueHRs 3aKauM
no ypannennto (5.9) navanbuylo BennuMay X, BriGupaenm pasHoit 0,1,

x B-ropoﬁ pas NPOM3BOZUTE PACHeT 110 YPABHEHHIO C TEM 2Ke X1 ™ 1 ne-
paisonansuo, MabexmaTs 5TOr0 MOMKHO GLLIO 651. BKJIIOUHS B OPOTPAMMY
marg 11: BIT 1 12:19, Ho sto yanuuwio 6:06myo mporpaMmMy sa ABa 1mara.
IIporpaMMa sxOHOMKT DIATH 32 CUET [IOTEPH BPeMEHM IIPH PACYETAX,
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i "Iu;oGu ‘MOXKHO GBI7I0 38/1aBATE BAYANBHEIE BeJIMUHHEL Xy, B'NpPO-
rpamue ClleAyeT HaMEHUTE: NepBble TP LIara. Hasoaem TAKYIO-IpO-
rpaMmy ‘MB1. .

MB1 Haqanm-xue maru nporpammu
00x—1Id - : it
0Olx—Tlc - Sl g
SRR 021 . . S T
Janee Taxr sxe, KaK B nporpamMme Bl. .
B1.1. Hozxnporpamma ansa pacqe*ra Kounempaunn HOHOB nvopo-
Aa B cMec:t KucnorTsi HpA (Koauen’rpanns KHCJIOTH Cy, A) ¥ conu

Me,B (xoHIeBTPAnMA conu CMe,;B )-
PacuerHnle ypaBHeHHA:
[HA’] + 2[A2'] +[OH™] = [HB] + 2[H2B] + [H*]
[H+]+2K1K23 R 10-14 -
CuzA [H+]2+K, JHA+K, K2 . [H*]

[H+]+2[H+]2 . B .
+[H']. 5
= o8 1H+12+K, KK, Tl ®
HpB - o ,~HgB '
" Terer nognporpaMme: B1.1.
46 BII 68 T —xd _
47 92 69 M—x1 107 o
48 M—x6 70 X K, m
HA :
49 TH—xd 7 xz—-MT7 KK, e
. HyB _
50 H—x3. 72 N—x9 K, .- 13
. . TH,B
51 X 73 + KK, - .14
H,B
52 x—>T7 74 N—x2 cypa ns
53 I1— xd %+ CMe,B 16 .
54 Fxt 76 + 7  K,[H"Y]
856

-85 x> H9 . TTox—T9 .. s T8 . ey /BHL
56 4 18 M—x2- 7 T ey, /3H2™
57 M—x4 79 2 _  ommmorp.  Ila o
58 + 80 X ' T b a6c. norp.

59 + 81 H—x7 ‘He Ax;
60 x—II8. 82 + - .. - 1d x
61 I1— x9 83 X ) . He#xl
.62 2 84 -

63 X 85 I—x0

64 M—x7 86 H—axd

65 + 8T

66 X 88 -

67 IM— x5 890 N —uxd

920 + 97 M—x9 .,

91 B/0 98- X :

92 Fx? 99 ¢/l

93 M—2x9 -0 II—x2

94 X -1 II—=x9
95 ¢/l -2 %

96 II— x7 -3 ¢c/a : -

II. CIPABOYHBIE JAHHBIE

1. dyngamenrannusie dusHueckne H (DUINKO XHMHYECKHE ,nd-
CTOAHHbIE

ATomHan efrEAna Maccm a.e.M., n, = 1,66 1077 kp

Macca noxos gefirpona m, = 1,675 - 10'27

Macca noxos nporona m, = 1,673 - 10727 xr

Macca moKos aneKTpoHa m, = 9,11 - 1073! kr

Mounsipabiil 06HeM HACATLHOTO rasa:

. NIpE HOPMANBHEIX PUIEIECKHUX YoroBuax Viy=2,241 1672 M*/Mone =

= 22,4 n/vMons i » . -

npu CTAHAAPTHRIX yc.nosnax V°M = 2,447 - 1072 m%/Monb =
= 24,5 n/mMons

* 3H1 — 3ﬂamena-renb Apoﬁn, naxo,zmuxeuca B npaaoﬁ YaCTH panen-
crea (5). :
*x 3H2 3HaMeHATeNb Apoﬁu, Haxopsmeiics B nenoﬂ qac'm panenc'r-

‘Ba(5). - : ) Tt
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Tocrosanas Mnguxa h = 6,63 10°% Jix - ¢
Hocroannan Mapanes F = 9,65 - 104 Kn/Mons
Boposckaii paagyc (6op) ag = 5, 29 10y

Cxopotrs ceera ¢ = 3,00 * 10® M/c
C'raanap'maa -relmepa'rypa 298 15K (25 °C)

C'rannapmoe aasnenne 1,013 - 1051Ta (1 arm)
Moaspaas rajoBas nocrosHHas R = 8,314 Hox/(K - ’uom»)

“Yucno Asoraapo N = 6,02 - 102 (hopMyasanIx eqxazn)

BirexTpuyeckai nocTosnEad € = 8,85 + 10712 Ku/(B - n)

DreMeHTapHBIR oiTexTpHUecKuit sapaK e = 1,602« 1071° Kx

HopManbHuble bH3AYeCKHEe YCAOB U a:

278,16 K (0 °C), 101,3 klla (760 mm pr, cr.”, 1033 K!W:M s

10 86 M BOA. er, 1 aT™)

C'rannap'rnue ycnonna

298,15 K (25 °C), 101,3 xIla (760 mm prr cr., 1033 m'lcu R

10,33 M Bog. cr.”, 1 aTM)

2. I10THOCTS HPOCTHIX BeHtects, r/em®

Bemecrso | p, r/cna® | Bemecrso | p, r/cn® | Bemecrso | p, r/cu®
- Ag 10,5 Cr 7,19 Sn . 7,80
- Al 2,7 Cu 8,96 Sr 2,63
-Au - 19,32 Fe 7,87 Ti 4,51
Ca 1,54 Ni 8,90 Tt © 11,85

Co 8,84 Sc 3,0 '
3. CooTHOmEHNME MeXKAY SIMBMIAMM IHEPIHM
Tox Kaja aB
Hx 1 0,24 6,24 -10%
ran 4,18 1 . 2,62 . 1019
aB 1,60-1071° 3,82-10°% R

* O6oamaveERA p'r. er, —

“¢ronba
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PryTHOrG cToxGa, “'BOA..CT. — BOAAHOrO

4. OTROCITEALHNIE DXEKTPOOTPUIATEALHOCTH HEKOTOPHIX ATOMOB

* (mo Tonunury) -
1 1 Fi g i v v Vi vi
H 2,1 )
Ii1 |Be 1,5|B 20|C 25|N 30j0 35]F . 40
Na 0,9 | Mg 1,2°1Al 1,5 |81 1,8}P 2,1, 2,5 1€l 3,0
K 08{Ca 1,0{Sc 1,3 Ti 1,6 S s
. {Zn 1,6 |Ga 1,6 |Ge 1,71As 2,0|8e 2,4 |Br 2,8
|Rb 08 {8r 1,0{Y 1,3 [Zr 1,6 B
In 1,6 |Sn 1,7{8b 1,8 jTe 2,11 2,6
Cs 0,7 }Ba 0,9 [ : :

5. Horenuuans wouusauuu (ITU) u cpomcTso K :mempony (03)
= aroMes xemrapux 34eMEHTOR ca

One- Iiy,, IIH,, One- IIH‘],, A,
menr | oR oB |C2B jeur 3B | »B . Co, 2B
JH. 113,86 { +0, 8 o a F :
H 6 s 104|234 21
He | 24,6 | 544 | -0,2 104} 23,4 | 2,1
. Cl - 13,0 23,8 3.6 -
Li 5,4 75,6 +0,6
X - Ar 15,8 27,6 -0,4
Be ‘| 9,3 18,2 -0,2
] K 4,3 | 31,8 0,5
B 8,3 25,2 +0,3
} - Ca 6,1 11,9 -1,9
| ¢ {113 244 | 41,3 :
E W : s - Ga 6,0 20,5 0,4
} N {145 206 | -0,2 :
; . Ge 1. 7,9 15,9 1,7
0 13,6 35,1 1,5 . )
A I ; As 9,8 .| 18,6 0,6
) F 1174} 350 3,5 . i
i IO : Se 9,8 21,2 2,0
| Ne |21,6 | 41,1 | 0,6 12 ;
L v AR Br 11,8 1 21,8 8,4 |
1 Nao | 50 | 47,3 03" ,
i I . ) 1 Kr 14,0 244 {. '—04
1- Mg 77 15,0 -0,2 1 i
! : -1 10,5 19,1 3,1
Al } 60 | 1881 o5 ‘
i Cs 3,9 25,1 0,4
St} 82 11631 L8 | 5 | o5 | 100 | -05
P 105 | 197 | os. ; 0 | -0,

6. J{aun ceaseli ¥ unonpHEbIe MOMEBTH Ji CoeiHHeHNi, D
(1D=3,34-10® Kz - ) - '

_\ CoefnHeHme )d.,,, oM | u,D Coe}mﬁef,me | dess me | w, D
BrCl - 213,6 | 0,57 "~ NaCl 236 10,0 -
BfF 176 | 1,29 Nal - 271 | 85

o




IIpodoascerue mada. N F R : Hpodonxcenue mada.

Coepunenne | dey, i | u, D (|- Coepunenne |deuMm| p,D Bemiserso - AHe,. | j' 8% AG“,\,» :
ety A e s : : kllx/Mons | Mw-moms™ K™ | xllx/mMons
CIF - 163 | 0,65 NO 115 | 0,18 L NI § »

—t e - — C(anmaz) | T2 R A 3
HCl - 128 [ 1,08 Ho0 - | -96 | 1,86 - : —— : ~ :
‘ | : ~ cry | 47115 | 158 - +670
HBr 141 | 0,79 |{~HOH =104,5° — : AU I , -
e — — . ‘CHy(r) =75 : 186 : -51.
HI . | 161 | 042 NH, 103 | 1,46 | ! , _ -
: : - b co(r) -110 198 o -137
LiBr 217 | 6,2 || LHNH=107° ‘ k| ‘ .
. . COu(r -393 = - 14 -
LiF | 156 | 6,6 ' e «(r) 2 , =304
- : CS4(x) . +88 151 +64
7.-Cranpaprsle TenaoTs! o6pasosanua A H°, surponun S° u suep- CS,(r) o117 .o 238 0 | BT
ruu T'u66ca 06pa30BAHRKA A G° HEKOTOPHIX BEIECTB e - - - e
- S : . CaCOy(1) -1207 . 88 . -1127
o AH°, s, AGe, f ; — -
Beectso | wilm/Moms | M- moms™t-K7'|  xMla/mons CaO(r) -635 ‘ . 40, . 604
A | o | = 0 Nl oy o 0.
ALO(T) ﬂ 1675 5‘5\1 T 1582 Ci(r) +122- 165 +106
As;0q(r) -666 | 117 -588 Crey | 7234 - 158 -240
As,O4n) |*  -925 105 782 Cr(n). 0 24 : 0
B ) 6 0 CryOy(r) | . -—1141 81 -1059
CB(r) 4562 | 152 | 4518 - Cs'(r) +460 170 - +428
' B;0s(7) -1272 -7 -1193 - Cu(m o 3 S0
BaCOy(r) ~1201 12 | -1123 CuO(z) -186 13 -128
BaCly() -845 124 797 Fa(r) 0 203 0
Brolm) o / 152 o F(r) +79 159 462
 Bry(®) +31 245 +3 Fe(r). o 27 0
I [ : i R F - -
Br(r) +112 175 +82 e205(1) 824 87 ‘ (=142
C(rpagur) - 0 : 6 o Fes0u(m) -1118 46 ~1015
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ITpodonscenue mabda.

AH® .

AGS,

IT, poaolzménue maban.

AG°,

Bemecrso | Wy ﬂm_Mi;-l,Kﬂ KJI>%/MoTE

FeSy1) - -174 53 -163
" Hmm |- o 131 0
H(r) 218 115 203
" HBr(r) -36. 199 ~53
HEI(r) -92 187 -95
HF(r) -217 174 -273
H,0(x) ~286 70 ~237
H,0(r) -242 189 - -229
Hz0(x%) . -187 110 -120
HOip) | 191 143 -134
HyS(r) T a1 208 -34
HySe(r) +30 219 +16

Lim. | 0O 116 0

() +62 261 +19
T(x) +22 137 +16
1(r) +107 181 +70
o -195 169 ~222
Li(r) 0 20 0

_ Liz0(1) -599 38 -562
Mg(r) 0 33 0
MgCOy(r) ~1096 66 ~1012
MgO{r) | -601 27 -568

362

Bemectso unié{n:;nb . S°,_1 e ‘
« PLERBTLY -l 4 rllx/Momp
Mn(r) 0 32 (i}

 MnO() - -385.. 60 -363

MnO,(r) -520 53 | -465

Ny) 0 192 0
N(r) +473 153 . +456

N'm) +1883 162 +1857

NHr) -46 192 -16

- NO(r) +91 211 | +87

. NO(r) +33 240 +51

N;04(r) +9 304 498

[ N0 +82 220 +104
04(r) o 205 0
o(r) +249 161 +232
0*(r) +1569 155 +1547
Os(r) - 4143 239 +163

Pb(r) 0 s 0

PbO(r) -219 66 -189

PbOy(r) -277 72 -218
S(r) 0 32 0
S(r) +128 228 +79

| 8y(r) +102 431 +50
S0,(r) -297 248 -300
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Hpoao.;m:enue ma6.n

A6 MHOPOKHCIOTHEIX OCHOBAHMI, KaK NPABHJIO, PACTBODHAMEL, a-
€ojH ¢ OCTATHAMHN CHIBHBIX OCHOBAHR IPAKTHYECKE He FRAPONIA30-.
BaHLI, 1 00BIYHO He OHE Onpenemno'r peaknitio cpensl. Hoa'rouy c:
npa:c-rnecxoa TOMKH 3peHHS 3TH KHCIOTEH: CAEAYET OTHECTH K Ipylne
CEUILHBIX 9/IEKTPOJIHTOB | CYETATH (necxom.xo ycnonno), 970 OBH, m{c{
coxmnponaxu naue.no. . :

D 9.‘¥quc'ranm micco:mannn caaloix K, amexrpoanros - -

' Bemestao (| AHS | S ac,
nec: °_- -kl /Mo Hox e moms™ - K7L ldlac/uo.nb_
S04(r) S o-case | asm | -am
Se(r) 0 42 o
Sew | +228 | amm +188
Si(r) 0" 19 | o
Siom |. -906 | ' 40 851
Zn(r) o | - a2 | o
ZnO(T) -351" a“ L -321
8, Cuapumpie anewrhémn-u o
Coan.

. Kncnorsl — HClOu HMnO,, HCl HBr, HI, HClOa, HBrO;,,

HNOa, HzSO4. HzSGO4-

. OcropaHus — rEAPOKCHAK MEAOYRAIX I menoqno—aememm rae-;
" ramros: LiOH, NaOH, KOH, RbOH, CsOH, Ca(OH)z, Sr(OH);, Ba(OH),,

Ioacuenuas, Hescecomn ABJAIOTCH CHILHBIMHA a.nex'rponn-j .
Tamu. CyllecTBYIOT eANHNINEl 3HAYHTENbHO pacTBOPHUMEIX coueik, Ko-;

" roprle ABAAOTCA CIAOLIME anexTponuTamu, Takorsl HgClp, Hg(CN),.:
CJIaGHMH 3IeKTPOIUTAMH ABIAIOTCH A Te IOBOJBHO MHOTOVYHC/IeBHEIE;
conu, 'KOTOPBIM COOTBETCTBYIOT KOMILIEKCHLIE COSABHCHIM, nanpnmepf

Pbl,, AgCl. OnHako B HacHIIERHOM pacTBope, Hanpamep Pbly, [sz“] =

: -65 1074, a [PbI’]=1,54" 1077; [PbI;] = 6,9 - 107"; [PbI; ] = 1,43%

% 1071% [PbI3~ 1=17,4-10" ‘4‘. B macumennoM pacrsope-AgCl [Ag*] =
=1,3-1075, a [AgCI}=1,7-107". B pacrsope Pbl, [Pb?'] B 40 pas

:50.n_x~.me [PbI'], a B pacrsope AgCl {Ag’] B 78 pas Goxeme [AgCl]-
B OpHGAMKEHHLIX PACYETAX UPOXYKTAMA HENONHOK AUCCONHANAE B

pacTBopax MaJlOpACTBOPAMEIX coseif MOXXHO npeneﬁpeqb. .

KuCnoTel m OCHOBARWA ABIAINTCA CHIALHLIME anex-rpo.nm'amn.
nEms npakTaieckd. B pacTopax BCErza COAEPIKATCH MONEKYJILI =
KHCIOT, A OcHOBaBMii. Oco6eHHO 3T0 OTHOCHTCA K ABYOCHOBHEIM KHC-,
. noram H,SO4 1t HZSeO.,, n-ropue KOHCTAHTHI KOTODEIX coo'rne'rc'rnenn0§

'panmn 1,2- 10"2 7 1,3 - 1072, OxHAKO CORE ITUX KACAOT € OCTaTKaMM|.
364 -

Coenunenne P K, 1 Pk,
"Kucn oTH _ -
Asormeras HNO; . | T 5,1.104 3,29
I/Io.uuqqa'fan HIO, L 0,16 1 >:0,7f9_-. :
Mypanuima.ﬂ HC,OOHv 1,3 <1074 o 3,75 7
bembaxopan H3As0, K, 5;0 . 10-3l V i 2,22 .'
| o o K, 1,o§1o—,7. 70 E
K,3-10% . | 11,52
Cenemmeran H;Se0; ~ | g, 2,4-107 2,62
Ky 4,5_-' 10° | 832
CenenoBopopopuas HySe - ki 1,3- ,1();4 3,89
/ | K;31,0: 1ot | 110
Cepuucras H,S0;. , K, 1,7,§ 102 | 1,76
A K.6,2-10% " | 7,20
CepoBogopogaag HaS K, é,g -108 . | - 7 ,}075'
L K. 1,8-10% | 12,90
?’mnbﬂasﬁzéoé o k45107 6,35
' Kp4,8-10 | 1032
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Hpodoaxcenue maba.

IIpodonsicerue maba.

Coenunenne K, pK;
Vxeycaas CH;COOH | 1,7-10° 4,76
Duxnopyrcycunaa CHCl,COOH 5:10°% ‘ 1,3
TpuxaOpyKCycHAS 0013000H . 0,2 0,7
fbﬁccbopnax H3PO, K,7,6-1072 2,12
Ky 6,'2 -1078 7,21
Ks4,4- 1041? 12,36
Ruboogopnan HeP0r K, 310 1,52
| Ky 44107 2,36
 K32,5-1077 6,60
i K,5,6- 10710 9,25
Cﬁwopo;aogoéonnax HF 6,8-107% 3,17
Xnopncfaﬁ HClOz 1,1-1072 1,97
Huauono,abpo.qﬁax HCN 6,2-10°10 9,21
OcHoBaHmA.
Tappoxcun ammorns NH,OH 1,810 4,76

10. IIpousseennsa PaCTBOPHMOCTH COJXell M THAPOKCHIOB

Coepunenne np pliP
AgsAs0, 1,0-10722 22,0
AgBr 5,3-10718 12,25
Ag,CO;3 - 8,2-10712 11,09
AgCl 1,8 10—10' 9,75 .

366

Coepmaenne P pHB e
AgLr0, 1,1-10712 11,95
Al 8,3-10°1% 16,08
AglO; - 3,1-107° 1,52
AgyPO, “1,3- 1072 , 19,89‘
AgsS 6,3-1075° 49,20
BaCOy 5,1-107% 8,29 -
BaCro; L2- 10710 9,93
' Bag(POy), 6,0-107% 38,22
Baso, 1,1-10710 9,97
CaCO; 4.8 10‘5 8,32
CaF; 4,0-101 10,
CaSOy 2,4-10° 4,62
Cd(OH), 5,0-1071° 14,23
€ds 7,6-10°27 " 26,10
Cﬁ(OH)z 2,2 1072 19,66
Fe(OH), 1,0- 1071 - 15,00
Fe(OH); 3,2-107%8 37,50
Hgs 1,6-10752 51,80
PbBr; 0,1-10°° 5,04
PbCO; : '1,0. 10713 13,0
_Pby(PO,); 7.9-109 42,10
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BRSO SRS

Hpodoamenue mabs.

Hpodonxcenue maba.

+ +CoeAMHeHH e - W IIP pl'IP' 7]
?@SO{ . e 1,5-10”8:_ : 7 8
- SrCo; “1,1-10710 - 9,97 |
HSrSO,,V - 3’,‘32.10—7‘ 6,49
ZnCO; 1,5-10°1 10,84
2200, 210 w
S | 110 238

11. O-rpunarem»xme Aorapudmb KOHCTaHT xoyc'ronqnnoc'm

KOMHJ!GKCHBIK HOHOB

; _HOH: ‘ 'PKxf " pKyg - §K1—3 ;4
- . AMvuaynne KoOMIOAeKCH .
Agt | 832 .‘7',24 T
car | '2;571 4,47 557 | 6,56
Zn2* 2,18 4,43 6,74 | 870
v BpoMujgHuEe KOMONEKCH |
 ag 4,38 7,34 8,00 8,73
“Hgt | 905 17,33 19,74 | 21,0°
L opp?t 1,77 1,92 3,30 3,00
I‘n‘;(pox‘coxomnnexcm
ca?t 4,17 8,33 9,02 8,60
‘Cu'zf 7,00 13,68 11,00 | 18,50
. Fe?t: 5,56 9,77 -
Fe** | 11,87 21,17 30,67

- 368

Hon pr‘ 'v’pr-'z 7 ) €% T pr'ffltg
" I‘nnpoucoxounnencu
Ag* 23 .| 400 | 52
1 mg* 103 1 21,7 | 212
bR 60 | 108 | 133
Sn2* 11,9 20,6 25,1
Zn?* 4,4 11,3 J18,1 | 14,7
NoZRuAKEHE KOMIONEKCH
CoAgt {0813 1574 : o
Hg? 12,87 . | 23,82  27»,60? T Wzé,és.
P2t 2,30 2,68 44 | 6,20
Hn‘r,pnén_::ie tc‘omvune,!ccm
Ag* 1,88 2,83 '
Tnocynbbq).a'rame‘,Koul»nbnex.cm
Agt 8,82 13,46
XnopuagHHe KOMITeKCH
Agt " 3,04 5,04 5,04 5,30
Hg?* 6,74 © 13,22 |- 14,07 15,07
Pb2* 1,62 2,44 2,04 1,0
NuaguaHble KOMOTEKCH
Ag* 2 19,85
cdz 5,18 9,60 13,92 17,11
Cu®* o ? 24,0 28,6 30,3
Hg?* 18,0 34,70 | . 38,53 | 41,51
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- 18.-Cyamnaprasie 0eKTPOTHEIE no'rennnénu E° merannos ‘ S . : IIpodonrxcenue-maba. -

9"9”'9"4'“"“ Ca. Mg Al Mn Zn Fe ; v DxeienT | Vpanmemue polypeakuud . { B° B |
E° B...ceousn—8,02 -2,84 -2,37 ~1,66 -1,19 -0,76 0,44 : v
Bnextpop....Cd.  Co  Ni Sn Pb H, Sh Bi - ‘ €l Cl+2¢ = 2C1° +1,36 -
£° Biiuo... -0,4 -0,28 -0,23 -0,14- ~0,13 0,0  +0,20 40,23 - S —
Snexrpos....Cu Ag Hg Pd Pt Au : | 2HCIO + 2H* + 2 € = Cl; + 2H,0 +1,63 -
E° Bovcriinn. +0,34 +0,8 40,85 +0,99 +1,2 +1,7 — - —
' . CIO™ + Hz0 + 2 ¢” = CI” + 2(0H") +0,88
- 1;.3 Cranpaprusie oxucnmemno-'noce'rauomenbmenmmma-iiiv lHClO + HY + 3 e~ = CI" + Hzo +1,50
i ‘ { c10; + 6H* + 6 ¢ = CI” + 3H,0 +1,45
- DnemenT : VpaBHeHMe NOAYPEAKIUR E°, B 3 +6H +Ge ‘Cl I.i"’
1 : 3 e
" Ag |AgCl+e =Ag+C +0,22 G0 [CotHemCo® +1,84
o Agl+e = Ag+T ~0,15 | S Co(OH); + ¢~ = Co(OH), + OH~ - +0,17
Ag,0+H,0+ 2 ¢ = 2Ag + 2(0H} ' +0,34 o Co(NHz)s" +2¢" = Co+6NH; . ~0.42
Al | p)OBY; + 8¢ = Al+ 4(OH-) 2,35 | | CoNHp)s" + e = Co(NHy)g" SR hach
. - . cr. devoz-. + - pOp3* o | +1,83
As | H,AsO+2H'+ 26 = HASOp+ 2H,0 | +0,56 T OO Y MH 48 = 20rT 4 THO -
- Cr®* + ¢ = Cr?* _ -0,41
AsOY +2H,0+2¢ = As0; +40H) 071 M . ‘ ]
— ¥ +3e = Cr ' -0,74
Au Au? + 26" = Aut ‘ | +1,41 ‘ . —
| ) ' ~ — Cu * fcu**+e =Cut : +0,15
AuCl; +2¢ = AuCl; +3CI- | 10,93 | | —— :
Mo N Cu®** + CI” + ¢” = CuCl +0,54
AuCl; +e¢” = Au+ 2CI° - +1,11 | " lcu?t+ Br i+ e = CuBr ’ +0,64
Au(CN); +¢ == Au+ 20N~ - {-6,61 . |cut*+TI +e = Cul +0,86
- - + T = + 1‘
Bi NaBiO; + 4H* + 2 ¢~ = BiO* + 2H,0 + Na* | +1,8 Cut+e =Cu - ’ | +052
Br  Br, + 2 ¢ = 2Br ' +1.00 | CuCl+e = Cu+CI” 40,14
: 2 -« ] 9 .
- L : 2+ - + -0,
HBrO + H' + 2 ¢” & Br™ + H,0 +1,33 | ‘ | Cu(NH){" + "= Cu(NHy); +2NHy (0,01
BrO~+H,0 +2¢ = B +2(0H) | 40,76 | Cu(NHy); +e¢” = Cu+2NH; ~0,12
Ce | Cet* 4o = Cett : 1,44 | Cu(NH;3):* +2¢ = Cu+4NH; - -0,07 |
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et L0 IIpodorxcenue mabax.

; T3J_I_e'Men*r - Ypanigeuhe uo:rypeéxnun _ .VEP, B
I P +3,07
Fz+2e4%>.2F' e +2,87
Fe  |Fet+e mEett +0,77
| Fe(OR); + e = Fe(OH), + OH- -0,56
Fe(CN)§ + N F;(C&):_ +0,36
o Hg ’2ng‘+ + 2 = Hg§+ +0,91 |
| HgO} + H,0 + 2" = Hg| + 20H" +0,1
1 |nL+zeroa - +0,54
312»} 2o 21; | +0,52
|HIO+H* +2¢ = 1"+ H;0 +0,99
io* +H,0+2¢ =T + 26H" +0.49-
-~ Mn MnO; +8H ' +5¢ = anf + 4ﬁ20 +1,51
MnO, + 4H* +2¢ = Mn” +2H,0 +1,23
Mnoj + Y 3e = MnO, + zﬂzd +1,69
N NO; +3H++2e'$HNo?+H26 +0,94
HNO, + H* + ¢~ = NO + H;0 +1,00
No;__+ 4H' +3 ¢” = NO + 2H,0 +0,96
372

ITpodorxcenue maba.

e BT
N | Nd(OH), + ¢ = Ni(OH); + OH +0,49
-0 0; + 4H" + 4 ¢ & 2H,0 +1,23
0, + 2H,0 +4 ¢~ = 40H" +0,40 |
H,0p + 2H + 2 € = 2H0 +1,77
0+ 2HY+ 2 ¢ = H;0, +,0/,68
O, + 2H,0 + 2 &~ = H,0, + 20H- ~0,08
HO; +H,0+2¢ = 30H +0,88
P HgPO, + 2H* + 2 ¢~ = H,PO, +H,0 -0,28
Pb | PbO, +4H" + 2 ¢ = Pb%* + 2H,0 +1,46
Pb(OH); + 2e” = Pb + 30H" |-0,54
LB P{CIZ™ +2 " = PtCIZ™ + 2CI° +0,72
 Re ReO; +8H* +4¢ = Re* + 4H;o +0,42
S S+2H"+ 2 ¢ = H,S +0,14
S+2e =8 ~0,48 :
1805 +4H* + 26 = H S0, + sz +0,17
Se Se+ 2H"+ 2 ¢~ = H,Se ~0.4
Se+ 2¢ = Se*” -0,78
H,SeOg + 4H' + 2 ¢” = Se + 3H;0 +0,74
SeO]” +4H'+2 ¢ = H;Se05+ 1,0 +1,15




ITpodonscenue rﬁad.u. )

a,’m;e“ Vpasuenue noxypeaxuun E°, B
Sn Sn** + 2¢™ == Sn?* +0,15
Sn(OH);™ + 2 ¢” = Sn(OH); + 30H" |-0.98

Sn(OH); + 2 €™ = Sn + 3(OHY™ -0,91

Te Te + 2H* + 2 ¢” + H,Te 1 -0,69

Te + 2 ¢~ = Te?" -0,92

T TIO® + 2H' + & = Ti® + H,0 | +0,1

Tl TI3* + 2¢~ = TI* +1,28
Zn -1,22

Zn(OH)}™ +2 e = Zn + 40H™

HipemMeTHLI yRA3aTEIH

Akmaocu uoHa, 163
AmdoTepaire FTRAPORCHAH,
17

Awmiorepnsie OKCHAEL, 9
Aromaste opGuramnu, 72
Bydepuan eMxocTs, 176
Bydepaste pacTBOpSHI, 175
BanmenrtrocTs,; 80
BaneuTHbIe 5JieKTPOHH, 76
Basenrusiit mrpux, 85 A
Bremnsas cdepa, 263, 272

Bayrpennss cpepa, 263,
272 :

Bogpopoansiii moxasarens,
153

Boccrasosurens, 222,
235—237

T'asoBas nocrosnHag, 28

lFannanuvuecKkue sIeMeH-
THI, 253

T'eomerprueckan dopmMa
coemeeHuA, 88

T'eoMeTpuuecKre GopMLI
coequHeHnH#

EnBeiiHad, 89
OKTasap, 90

nrocKkuii xeanpar, 90

\

OJIOCKHH Tpeyro}rsnnx,' ‘
90 '

TeTPATOHANLEAN HU-
pamuza, 90 )

TeTpasap, 90

TPUFOHANLHAR
Sunupamuaza, 90

TpurogalbHan
nupamuga, 90

yriosas, 89

TeTeporennnie pas=aOBe-
cns, 201

Teteporenntie cucTeMbI,
127

Tubprgusie opburanm, 92

TuppoxcunsHLIH
noKasarens, 153

Tuzposnus comneit, 178
TI'padpuueckue GOPMYIHI,
8

Kucyor, 16
oxcnzxos, 11
ocHOBaHMIL; 14
cormeit, 22
Hebaii, 87
Ounonbubie MOMeETSI, 358
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IITBHE XBEMEUECKUX -
casaeit; 358

Jdonu npoAyKTOB .
RUCCOIIHAIINY, 211

' BaxoH.ABorazipo, 26

Boiina—MapuoTTa, 24 '

"Baur-Fodda, 135 -
Peii-JIioccaxa, 24
Tenpn, 65 -

Tecca, 101
nenc'rnylomnx Macc,
126 A

Payna, 138
Papaned, 258
lapna, 24 -
Hsoronnvyecxuit
koaddunnenr, 143
Honnas napa, 145
Hornas cuna, 163
Honnoe ﬁponaﬁénenne
BOJRI, 152

Honno-s/1eKTPOHHEIE
‘exeMsl, 225 -

Honnsie peakuuu, 154
155, 281 ‘

Hor-ocannrens, 204

Kaxxkymasca cremessb
nuccormanun, 144

KsarTosme auncia, 74 75

Kucoraere oxcmm, 9_‘

Kucnorsl, 14, 149, 199
AUKHCJIOTEHI, 16
MeTAKUCIOTHL, 16
OPTOKMCJOTHI, 16

KonnuraTusxble cBoOiicTBA,

134

,Romnnexcnme coennneuna,
83, 263 i

316

- ;i}_Komm:emooﬁpaaowreJm,

263

-+ Komeramra rusponusa, 17 8

Koncraura cropoctu, 126+

KoHcTaHTa XUMHUECKOTO.,
- paBHOBeCHUA, 107, 117,
118,157,158
KomcTanTst ;zmcconnannn,
150, 159, 364 ' o

KoHeTaBTH HeycTOHURBOL /]

Ti (HecToliKOCTH)
.o6mue, 273, 274
eTynenuatnie, 273, 367 .

"~ KoHcTanTh paBHOBeCHA

HMOHHHIX peaxmuii, 157

' Konnenrpanna Monapnaa,

HOpMaJbHAA, 57,240
Koopauuanmnornxoe tm(:no, -
263

: Koadxbnnnen'r aﬁcopﬁrum,

. Koad)cbnn;nenfr BaHT-I’o&b-

da, 143

o 'I{pnocxonntxecxas KOHC-

TaHTa, 140
JIuranger, 263
MarnopacTBOpUMEIE COMH,.

150 : A

Maccosas gond, 47

Marepnansubie GanaHck, . . -
207—210 ‘

MeTtox BajieHTHEIX cnaaen,

- Metox MONEKYISPHEIX

opburaineit, 97

Mexanusm o6pasosanna o
CBA3BH - :

JOHODHO- dxnenwopmﬁ
79,.83 x

o6MeHHHII, 79, 80 ...

- Monexyrapran Macca, 31,

140
Moaxexysmprme opﬁmann,
97

cBABBIBAIOMLKE, 97

HeCBA3HIBAIOMUE, 97

paspHIXIAIonHe, 97
Mons, 26

Monspuasa xonnen'rpanna, :

56
Monapn;xﬁ obneM, 26
Hassatiua kucnor, 14—17
OKCHJIOB, 8-9
OCHOBAHHUH, 13

coeuHEeHHN N ¢ sonopo-
zom, 11 .
coneit, 20—21
KOOPAMHALUOHHEIX CO-
exnHeRHnik, 266—268.

Hopmam,naa xonnen'rpa- :
nua, 57 .

Ob0paTnMbIe HOHHBIE peax-
nuu, 165

Oxucaurens, 222 230——
235

OKHCJIHTeJIBHO-BOCCTaHOBK- )

TelbHAS ABONCTBEH-
HOCTB, 238 -

OKMCAUTENHHO-BOCCTAHO-
Bn're.ubnmﬁ no'remm-

Oxcnnu, 8—11

Ocmo'mt:eczcoe nannenne,
134

ch_osannﬁ, 1‘3, 149, 199

OcHOBHEIE OKCHANL, O

Ocratkn KucaoTHHE, 20;
OCHOBHBIe, 20

' Omocnwensnuéfé@ex‘-fpw'-f

punarespHocTH, 3587

: Hapnnanbnoeaannenne S

rasa, 34 -

" Tlepuonuyeckne ‘enou’c'rm, =

Hepnoﬁmec@ﬁ,mon;- 28,7

- IInorueiimasynakoeka; 68

IL1oTHOCTR MPOCTHIX Be- -
mecTB, 357 . )

IlnorBOCTR pac'rnopa, 52
TTo6ouHEIe MOATPYIIIH, 7

- IHHopaxnxoBIik HOMeED, 73

Hopsaznox peaxmuu, 127 -

IoTenmuan nonuaan,nn, \
358

IIpasuno Ban'r-I‘oq)q:a, 130
135 ,

T'yspa, 77.
Kneqxoscxoro, 7 5

IpenensHas pac'rsopu-
MOCTB, 47

. Hpmanun Jle I.IIa're.nbe, 131

ITayan, 75 .

IIpoussesxenne pacTBopu-
mocry, 150, 205, 365 .

IIpoTonuTHYeCcKAs TEODHA .

KHCJIOT X OCHOBaHMH,
199

' PaBHOBeCHEIe xonnen'rpa-

nuu, 108, 118
Panguyc atoma, 68

Peaxnun Hen'rpa.rmaannn,
197 -

nucnponopnnonnpona-
BuUsA, 239. 5

Peakuusa cpentr, 178

Cro6opgnas aneprna I‘uﬁﬁca,
112—114 ‘

377



Cuerenma Hlvoxa, &
CrcreMaTAYeCKUE HA3BA-
HEA, 15 ¢
. CxopocTs peaxnum, 125
C‘oézxu'ﬂenna C BOZODPOZAOM,

‘Conesoit sddexr, 166, 205
~Conxn, 19 R

CPOACTBO K 2aeKTPORY,
3568

CpozAcTBo xuMEueckoe, 112

CranpaprHas SHeprusa
T'ut6ca, 113, 359

CrasfapTHLIe TEIIOTH
o6pazosarns, 101, 359

Crannmaprarie 9HTPONIKUY,
113, 359

CraHaapTHHIH OKHCINTE D~
HO-BOCCTAHOBUTEIBHEBIH
noTeHnuan, 243, 369

CranaapTHHIK €K TPOL-
HEIE moTeEnman, 369

Crenens raapontusa, 180

Cremens gucconmanuu,

- 144, 149 ]
Crenens oxkucienns, 5—7
Ctenens npespamenns, 157

TemnepaTtypunii Koaddu-
nueHT ckopocry, 128

Teopusa I'manecnu, 94

Tennora (sETANPOINA)
obpasosaunsa, 101

TepMognHAMUYECKEE
-  XKOHCTAHTH, 162

TepMoxEMHEYECKOE
- ypaBHernme, 101

‘TpagunMORHLIe HASSAHNA,
) 15 .

378

Vpasnem}lqma. 164 -

Kananeitpona, 24

Kaaneiipora-Menge-

Jeesa, 28.

Hepncra, 253
VYpaBHEHeEUS MOHEHIX

peaxnuit, 154

YpaBREENsa MaTepHAJIbHEEIX

6asancos, 208

VYpasuennsa aJxerchomi!orb
6ananca, 222

DusuyecKue NOCTOSHEER,
356 '

QPopMysa uCTHHEHAA, 31
opocrefimasm, 31
Ofmmreiina, 70

@opMynbHAA eNUAULA, 5T

®otoxn, 70 -

XuMpuecKas péaxnﬁa,
119 X

Xumuueckue cpolicTea
BemecTs, 287

Xumnuueckoe paBHOBeCHE,
107 -

IIenTpansnmﬁ arom, 11
Iuxa Bopaa—TIa6epa, 103

Yucao Asoraapo, 26, 44,
68, 69, 357

Aoy IHOCKONINUECKASA
-KOHCTaHTa, 139

OksmuBanesr, 57, 240

OKBUBAJICHTHOCTD DHEPTHHA
H MaccH, 70

OK30TepMHYecKas
peaknud, 112

AunorepMuIecKan
peaxnua, 112

IANeRTPOABMEYINAA CRJIA,
263

DnexTponus, 257

dnexrponut, 143
cansaEl, 149, 363
cnaGrrit, 149, 364

JneKTpoHHO-FpaduuecKas

Gopmyna, 76

9népraa axrasannm, 128

rapparanua, 103 -
Onrponniinaa exuHULA,

113 :
Hurponns, 113
Dddexrusnniii sapaz, 87
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