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Hecamuiii Knacc

Pemienue 3anaum 10-1 (aBTop: JIpo3aoB A.A.)

1. Xnopnas uzBectb — 310 CaOCl,, 3HaunT X — Ca, a X1 — CaCl,.

Conp MeTasna Y OKpalivMBaeT I1aMsl B JKEIThIN 1BET, 3HAYUT Y — 3TO HATPHUU.

XKénteie comm cepedbpa — 310 hocdar u HOAMA, OMHAKO TIPU CMEMICHUH Y C
COJIBIO KaJIbITUs BBIMAACT OCANOK, 3HAUUT Y1 — 3T0 (docdar mHarpus NazPOs. O6
9TOM TaKXXe CBUJETEIILCTBYET IIET0YHAs Cpe/ia pacTBopa (OKpacka HHIUKATOPA).

Breraucinm xonmmaectBo BemectBa CaCl,, 7o0aBIeHHOTO 715 TIONydYeHus Z:
Vepro  121-1,396-04
M-100% 40,078 + 35,453 - 2

Brruncnum konumdectBo BemectBa AgCl, Beimaniiero u3 uisTpara:

(AgCl) = g 1745 =0,12175
Vs = T 10787 +35453 MOJIb

V(CaC12) =

= 0,06088 mosib

TakuM o0Opa3oMm, XJIOPHI-WOHBI OCTAJIUCh B PAcTBOpPE, 3HAUUT, B Oocajke Z
XJIOPHUJI-MOHOB HET.
Haitnem momnsapuyto Maccy Z B pacuete Ha onuH Ca:
40,08/0,3803=105,275 r/monb
docdat HaTpuUs THAPOJIU3YETCS B BOAHOM PacTBOpE:
PO~ + H,O = HPO,* + OH™
3anumieM Gopmynny Z, COCTOSIIYIO U3 KaTHOHA Kbl U aHMOHOB (pocdara,
ruapodocdara u ruapokcunaa: Cax(PO4)(HPO4)m(OH),, u cocTaBuM ypaBHEHUS,
WCITOJIB3YSI MOJIAPHYIO MAcCy M MPUHITUTT JIEKTPOHEHTPATBHOCTH

{40,078 +k+9497-1+95978-m+ 17,007 -n = 105,275k
2'k=3"1l+2-m+n
{l =10,255-m —5,2315n
k=16382-m—7,3473n

k ) m n
9,0 5,0 1,0 1,0
254 15,3 2,0 1,0
18,1 10,0 2,0 2,0
41,8 25,5 3,0 1,0
10,7 4,8 2,0 3,0

Jlyuymmii Bapuant k=9,/=5,m =1, n = 1, 4TO COOTBETCTBYET
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Z. = Cay(PO4)s(HPO4)(OH)

JlaHHBI BapUaHT PEIICHHS OYEHb YYBCTBUTEIEH K TOYHOCTH BBIYMCIICHUS.
PaccMoTpuM albTepHATUBHBIN CIIOCO0:

Eciu coctraB Cag(PO4)i(HPO4)m(OH),, TO Tipu €ro pa3nokeHUH MOTepsl MacChl
OyJeT cBsi3aHa ¢ yJIaJIeCHUEM BOJbl, MOJISIpHAsi Macca Kotopoit paBHa 18,015, 3Hauut
MOJIIpHasi Macca B pacu€Te Ha OJIHY MOJIEKYY BOJIbI:

18,015/ 0,019 = 948,16 r/monb

OTtkyna nmoiaydaem oneHky st k = 948,16/ 105,275 = 9. Jlns Gosnbliiero yucia
MOJIEKYJ BOIbI k yBenuuuBaeTcs B h pas, rae h — uncio Mosekyn BoAsl. Eciau npu
PAa3J0KEHUU BBIACISAETCS OAHA MOJIEKYJIa BOABI, TO m + n = 2. CyMMapHbIU 3apsi
KAaTHUOHOB KpaTeH 3, CIE€A0BATENbHO, M = 1 U JJIs1 OAHOW MOJIEKYJIbI BOJBI = n = h.
Torma ypaBHEHHE IIEKTPOHEUTPAITBHOCTH MOKHO MEPEIUCATH:

6-h=1l+h

Hns h = 1 momyuaem otBeT Z = Cag(PO4)s(HPO4)(OH).

OCHOBY KOCTHM  COCTAaBJSIFOT  KOJUIATEHOBBIE  BOJIOKHA,  OKPYKCHHbIE
KpUCTaJJIaMH TUJIPOKCUAIIATUTA:

M = Cas(PO4);OH
2. Ypaeunenusa peaxyuii:
1) CaCl, + H,O = CaOCl; + H; anexrponu3 6e3 quadparmsl.
2) Na3PO4 + 2HNO3; = NaH,PO4 + 2NaNOs
nmu NasPO4 + 3HNO; = H3PO4 + 3NaNOs
3) 3NaH,PO4 + 3AgNO; = Ag3;PO4 + 3NaNOs + 2H3PO;
4) 9CaCl; + 6Na3;PO,4 + H,0O = Cayg(PO4)s(HPO4)(OH) + 18NaCl
5) 5Cag(PO4)s(HPO4)(OH) + 3Na3;PO, + H,O = 9Cas(PO4);0OH + 3Na,HPO,
6) Cao(PO4)s(HPO4)(OH) = 3Ca3(PO4), + H,O

3.1Ipu poGaBnenun dochara HaTpUsS K PACTBOPY COJSIHOW KHCIIOTHI

MOCJIEA0BATEILHO MPOTEKAIOT CIEIYIOIINE PEAKIINN:
1) HCI + Na3;PO4 = Na,HPO,4 + NaCl
2) HCI + Na,HPO,4 = NaH,PO4 + NaCl
3) HC1 + NaH,PO4 = H;PO4 + NaCl
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v(HCI1) =90-0,06 / 36,5 = 0,148 momnb

v(Na;PO4) =10/164 = 0,061 moinb

Kak BHIIHO W3 CpaBHEHHUS KOJIMYECTBA BEIIECTBA PEAreHTOB, IepBas U
BTOpasi pEaKIUU TMPOTEKAIOT TMOJHOCThIO, HAa 3TO OyAeT U3paCX0I0BaHO
0,122 monb constHOM KucnoThl. Octanercsa 0,026 Mob, 3HaYUT, B XO/I€ TPEThEH
peakuu obpazyercs 0,026 mons H3PO4 u OymeT m3pacxonoBaHO CTOJBKO JKe
NaH,PO,, T.e. ero xomuuectBo coctaBuT 0,061 — 0,026=0,035 mons. KoanaecTBo
MOJIb XJIOpUAa HaTpus OyneT paBHO KomuuecTBy BemiectBa HCL

B xome peakumii raspl U OCaJIkKu HE BBIACISIIOTCS, 3HAUYUT, B KOHEYHOM

pactBope m(pactBopa) =90+ 10=100r

m(NaCl) = 0,148-58,5 = 8,66 ©%(NaCl) = 8,66%
m(H5PO,) = 0,026:98 = 2,55 1 ©%( HsPOy) = 2,55%
m(NaH,PO,) = 0,035-120 = 4,20 T ©%(NaH,PO,) = 4,20%

Cucmema ouenHusanus:

1 | Meramnet X 1 'Y 1o 1 Gamny
BemecrtBa X1 u Y1 1o 2 6anna
BemectBo Z — 3 6amia
Bemectso M — 1 6amn

2 | YpaBHeHus peakiuii 1 — 6 o 1 6amry 6 0as10B
Ecnu 6 p-uuu 3 6 kauecmee npooykma HNQO;, mo 0 bannos
3 | Onpenenenne Maccol pactBopa — 1 6an

Pacuér noneit NaCl, H;PO4 u NaH,PO,4 o 1 Gamny

10 6am10B

4 0a171a

HUTOI'O: | 20 6aa10B

Pemienue 3agaun 10-2 (aBTop: Acrpedosa E.O.)

1. [Ipennonoxum, uro npumech B cogepxut nomumo X Martuii, T.K. OH ObUI

0,4708

—_— n=21,62'n, tne n — 3T0 MOJIbH
04708 , , TIe 9TO MOJIBHOE

B3ST B U30bITKE, Torma My = My

g
orHomenre Mg u X. Ilpu n=0,5 b — 6op, a B — MgB,.

[Ipu pactBOpeHnn G60pa B a30THOM KHUCJIOTE 0OpasyeTcs OOpHas KHCIIOTa,
pacTBopuMas B BOJIe TP HAarpeBaHUM, MPU YIMAPUBAHUU PACTBOPA U OXJIAXKICHUU
OHa KpHCTALTU3yeTcsl U3 pactBopa. [Ipu npokanmuBannu 6opHOU kucioThl (7K) Ha

BO3MyXxe oOpasyercs okcua Oopa (A). HarpeBanme OKCHIOB B TOKE XJiOpa B
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IPUCYTCTBUM YIVISI — 3TO CIIOCOO MOTydeHus XJaopuaos, [ — 3to xaopua 6opa BCls.
Coenunenust I' comepkuT TONbKO arombl O6opa u Oapus. U3 mpuBeaéHHoM

KpHCTaHHquCKOﬁ CTPYKTYPBI MOKHO paCCUUTATh HX COOTHOIICHHUC. Bocemp aToMOB
o o 1 o
B BCpIINHAX KY6a IMpUHAAJICKAT OJHOU AYCHUKC Ha g , IICCTh ATOMOB BHYTPH AYCUKHU

MOJIHOCTBIO TIpuHajyiexkar ei. Oxunarh cBsizu Ba — Ba He npuxonurcs, nosromy 6
aToOMOB B IIEHTPE SIYEUKHU — 3TO aroMbl Oopa. Torma cooTHOIIEHHE aTOMOB:
N(Ba):N(B) = 8-=:6=1:6
cJie10BareibHO, BemecTBo I' — BaBe.

[Ipu B3aumoaeicTBUM Xj0puaa 0opa 1 aMMUaka B MOJIbHOM OTHOIIEHUH 1:1,
pa3 peareHThl BXOJAT C OJUHAKOBBIMH Ko3(duLineHTaMu, oopasyeTcss HUTpu 6opa
(E), npuuém B ero ciouctoi Mmogudukanuu. Hutpug 6opa n3031€KTPOHEH YITIEPOLY,
MOATOMY OH Tak)ke 00pazyeT HECKOJIBKO ajNIOTPONHBIX Moaupukanuii. B vactHOCTH,
CJIOMCTYIO0 MOJIU(DMKALIMIO HAa3bIBAIOT «Oeblil cpaghumy.

2. Ypaenenusa peaxyuii:

1) B,Os; + 3Mg =3MgO + 2B;
2) Mg+ 2B =MgB; WIN B,0Os; + 4Mg = 3MgO + MgB,;
3) B +3HNO; = H;BO; + 3NOy;

4) 2H3BOs L 3H,O + By0s;
5) B,Os; +3C + 3Cl, = 2BCls + 3CO;
6) BCl; + NH; = BN + 3HCI
3. Ins ounctku 60pa ot npuMecu 60puia MOKHO pacTBOPUTH €ro B KUCIIOTE:
MgB, + 2HCI + 6H,0 = MgCl, + 2H3;BOs; + 4H,
B ommmumm ot xapOumoB mpu ruapoin3e OOpPUIO0B OCHOBHBIM MPOTYKTOM
OyaeT BOIOpol, T.K. THAPUABI O0pa JETKO TUIPOIU3YIOTCS.
4. Hutpmag Oopa HMMEeT HE TOJIBKO CXOIHOE C TpaUTOM CTPOCHHE,
HO U TIOX0)KUE CBOWCTBA: MACKUU, MYZONIAGKUU, WHEPMHbIU, AHU3Z0MPONHDIU

nPOBOOHUK.
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Cucmema ouenuesanuin.

1. OnemeHnT X — 1 6ann 10 6ans0B
BemectBa A — K o 1 6amty
[TonTBepxxnenue coctaBa B — 1 6amn
BepHoe na3zanue — 1 Oamin
2. VYpaBHenus peakuuii no 1 Oamry 6 0aJs10B
Wnest pactBopuTh OOpHUI B KUCIIOTE HEOKUCTUTENEe — 1 6am | 2 fasaa
VYpaBHeHue peakunu —1 0ann
4. Kaxxnmerit Bepubiit orBeT — 0.5 Oaa. 2 dasia
Ecnu kpome 6epnvix 6 kauecmee omeemoe npueeoenvl
Makace NPOMuUBONoNoMCHble ceoticmsa, mo () bannos
HNUTOI'O: | 20 6ass10B

hat

Pemenne 3agauu 10-3 (asTop: boamarenkosn JI.H.)

1. U3 Tabauisl BUIHO, YTO KEJITOBATask OKpacKa MOSBISIETCS TOJIBKO Y CMECH,
comepxkanier coenuHeHue A. CrnegoBaTellbHO, A MMEET JKEITOBATYIO OKPACKY,
OCTaJIbHBIE COECTMHEHNUS OECIIBETHEI.

2. [II0THOCTH Ta30BOM CMECH BBIPAXKAETCS 110 YPAaBHEHUIO HJEAJIBHOIO rasa
yepe3 JaBleHHE, TEMIIEPATypy U CPEIHIOI0 MOJISIPHYIO MAacCy CMECH:

_ pM,
P="RrT

[ToaTOMY paBeHCTBO MJIOTHOCTEN ra30BbIX CMECEN SKBUBAJIEHTHO PABEHCTBY MX

CPEMHHUX MOJSIPHBIX Macc, T0 eCTh: My, | = Mep, 1 = My 1

JIJ1s1 uieanbHBIX TA30BBIX CMECEM MOJIbHASI JOJIS KOMIIOHEHTA COBIAJIACT C €ro
00BEMHON JOJICH, MOATOMY Jdajee B PEIICHUH OyIeT HCIIOIb30BaThCS ITOHSATHE
«MOJIbHAS 10JISI».

Bripazum MomnsipHyro maccy cMmecu I yepes3 MosbHBIE 0 KOMIIOHEHTOB:

M. 1 = XatMa+ (1= Xa)Mp

Bripazum MaccoBbie J0JIM KOMIOHEHTOB B IPOU3BOJIbHOM KOJIMYECTBE CMECH

(nns ymoocTBa — 1 MoIh):

_ XaiMy
XaiMy+ (1 — xa)Mp

N3 JAHHOT'O0 BBIPAXXCHUA MOKHO HAWUTU CBA3b MCXKIY MOJIAPHBIMH MacCaMHU

Wy |

KOMIIOHEHTOB, IIOCKOJIbKY MAaCCOBLIC 1 MOJIBHBIC J10JIN A U3BECTHBI:
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XaiMy = wa;(XarMy + (1 — x41)Mp)
XaitMa = g Xa1Ma+ wa;(1 = xa)Mp
XaiMa(l —wap) = wa (1 — xa)Mp
_ war(L—xap)

Xar1(1—wyp)

Ananorn4yHo noctynum B ciydyae cmecu III:

M, Mg = 0,8591M,

_ wem (= xcmr)
Xcm(1—we )

JInst yCTaHOBJIEHHUS CBSI3M MEXIy MOJIIpHbIMU Maccamu B u D oOpatumcs k

M, My = 0,6342M,,

PaBEHCTBY MOJSIPHBIX Macc cMmeceit: My, 1 = My i1
XatMa+ (L= xa )M = Xc M + (1 = Xc 1) Mp
0,3-0,8591Mz + 0,7Mp = 0,9474 - 0,6342Mp + 0,0526 M,
0,9577Mg = 0,6534M Mg = 0,6823M)
Takum oOpa3oM, CBSI3b MEXIYy MOJSIPHBIMM MacCaMH KOMIIOHEHTOB
crienyronas:
M, = 0,8591Mp = 0,9243M. = 0,5862M
MosnsipHbIE MacChl COEAMHEHUI BO3pacTaroT B pAny Ma < Mc < Mg < Mp.
3. Teneps BbIUMCIUM MOJBHBIE 10U KOMHOHEHTOB cmecu II. Cpennsis
MOJISIPHAsI Macca CMECH paBHa CPEIHEN MOJIIPHON Macce MepBOM CMECH:
My =My 1 = XarMa+ (1= xa1)Mp = 0,9577Mp
CnenoBarenbHO, HEOOX0aUMO TI000paTh cMech B u C ¢ mMomnsipHO# Maccoid,
paBHoii 0,9577Mp.
XsuMgp + (1 — xg)Mc = 0,9577Mpg
C yuérom toro, uto Mc=0,9295Mp, umeem:
XeuMg + (1 — x51)0,9295M5 = 0,9577Mp
Cokpaiiaem ypaBHEHHE Ha Mp U pelllaeM OTHOCHUTEIIBHO :
X + 09295 —0,9295)5 ; = 0,9577
0,0705yg ;; = 0,0282 xsn =04

Bripaxkenue 1151 MacCOBOM JTOJM MEPBOTO KOMIIOHEHTA OBLIIO MOJIyYE€HO paHee:
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X Mg 0,4Mpg

w = = =0,4177
B g uMp + (1 — xp m)M¢c  0,9577Mp

Taxum oOpazoM, pomyIeHHbIe 3HaYeHHs B Tabmute 310 41,77% nns maccoBoi
nonu 1 40% 111 MOJIBHOM.

4. OnucaHHblE CBOWCTBA YKa3bIBAIOT HA CHJIBHYI0 OKHCIUTEIbHYIO
CocOOHOCTh  coefauHeHuil. Takue CBoOWcTBA MOTYT OBITh  OOYCJIOBICHBI
NPUCYTCTBHEM B MOJIEKyJaX aToMOB (Topa, KHUCIOpoAa, XJopa. YKa3aHHE Ha
peakuMy THApPOJIM3a [O3BOJSET OTcedb Kuciaopold. IIpoBepum  Mosekyssl
rasoreHu1oB. Eciiu monekynbl A-C deTblpéxaToMHble, TO UX Gopmyiibl OynyT XY,
X2Y> u X3Y (He cooTBeTCTBEeHHO). MoJisipHasi Macca coelMHeHu Oyet paBHa X +
3Y, 2(X+Y) u3X+Y (3aecb X u Y — aTOMHbI€ MaccChl 3JIeMeHTOB). Mcnonb3yem
COOTHOILIEHHE MOJISIPHBIX MACC, ITOJIyYEHHOE BBIIIE, U COCTABUM YPAaBHEHHE.

Ecou X <Y, to B Oyaet coorBercTBoBaTh XY3, C — X,Y>, a A — X3Y. Torna:

3X+Y=0,8591(X + 3Y)

2,1409X = 1,5773Y X=0,7367Y

Bropoe ypaBuenue [3X +Y =0,9243(2X +2Y)] naér aHanoru4HbIi pe3yJibTar.

[Tpenmnonoxum, uto X — xyop (35,5) unu ¢rop (19). na Y nonyuaem 48 (Ti) u
25,8. OueBuHO, 00a pellleHHs He TOAXOAAT. Eciu npeanonoxuTs, 4to Y — rajoreH,
umeeM X = 26,15 nns xnopa u X = 14 ang gropa. Bropoe 3HadeHre COOTBETCTBYET
azory u nact coenuHeHus: A — N3;F, B — NF;, C — NyF,. Monspuas macca D,
HaliJIeHHasi ¢ Y4E€TOM paHee COCTaBJIEHHBIX ypaBHEHUH, cocTaBuT 104 r/mMoib, 4TO
MOKET COOTBETCTBOBATh TOJIBKO N,Fj.

5. Ypasnenua peaxkuuii:

1) 2N3;F = N,F; + 2N,

2) 3NoF4 =4NF; + N,

3) 6NF; + 2Fe = 3N,F4 + 2FeF;
4) 2NF; +3H, = 6HF + N,

5) NoF, + H, =2HF + N,

6) 2NsF + H, = 2HF + 3N,

7) NoF4 + 2H, = 4HF + N,
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Cucmema ouenuesanuin.

1. | Okpacka coenuneHuii — 1 Gann 1 6ana

2. | Pan Bo3pacTanust MOJSIPHBIX Macc ra3oB — 4 Oaa 4 0aJu1a
(Hanuuue ypasHeHus c6A3u MAccoB0U U MOIbHOU Ooneu Oe3
npasuibHo20 omeema — 2 Gasuna)

3. | 3a kaxzmoe 3Ha4yeHue — 1o 2 dasia 4 0a1a

4. | ®opmynsl coenquHennit A-D — o 1 6amy. 4 6anaa

Ecnu omeema nem, no evickazana uoes o Hamuuuu ¢mopa,

KUC10p0o0a uiu xaiopa 6 moiexynax — 1 0aun.

5. | YpaBaenus peaxiuii 1 -7 mo 1 6amny 7 6asi10B

nops0ox peakyutl 4 -7 Mo2ym omauuamscs. 0m npueedeHHO20
HUTOI'O: | 20 6as710B

Pemienue 3axauu 10-4 (aBTop: Tpodbumos U.A.)

1. Braugare paccuuTacM COCTaB BCUICCTBA B.

16Xn r/moJb

Mi(B) = 0.3636

= 44n r/MoJb,

IJIe N — KOJIMYECTBO aTOMOB Kuciopoaa B mojekyie B. Cpeau OMHApHBIX BEIIECTB
ATO COOTBETCTBYET COeAMHEHUsIM ¢ mpocTeitmeit popmynoit SiO, N,O, LisO, FeO,,
KrOs, C;03, CdO4, CeOs, Ga,0Os (He Bce U3 HUX B JeHCTBUTEILHOCTH CYIIECTBYIOT).
[To manHBIM TabMUIBI BUIHO, uTO B mpeacTaBisier coboif ra3 mpu H. y., 4TO BEPHO
ToJibKO 119 N,O. 3Haunt, B = N,O.

Cyns 1O ONMCaHUIO, JXKUAKOCTh A JOCTaTOYHO WHEPTHA, MNPAKTUYECKHU
HEpacTBOpUMA B BOJIE, CrOpPAeT ¢ 00pa30BaHUEM OOJIBIIIOTO KOJUYECTBA CaXH, a €€
MOJIEKYJIBI UMEIOT JIUIIOJNbHBIA MOMEHT, PaBHBIM HyMt0. Pa3 obpasyercs Oonblinoe
KOJINYECTBO CaXH, MOXHO TOYHO CKaszaTb, YTO OJHUM M3 JBYX OJIEMEHTOB,
COCTABJISIIOIIMX JAHHOE BEIIECTBO, SBIAETCS YIVIEPOA. BTOpBIM 3lIeMEHTOM,
BEpPOSITHO, SIBIIAETCS BOJOPOJA, TaK Kak A CBOE€H HWHEPTHOCTbIO HAIOMUHAET
apOMaTUYECKUN YTIIEBOAOPO WM CUMMETPUYHBIN ajkaH (Cyls Mo TeMIlepaTypam
TUTABJICHHS \KUTICHHS ¥ 3HAUYEHUIO JTUTIOJIBHOTO MOMEHTA).

Teneps ycrtanoBuM coeannenne D. B pacuére Ha ogun arom xjopa M(D) =

35,5 r/moJib

Taee 112,5 r/Mounb. [lpu BeIYMTaHUM W3 STOW BEIMYUHBI AaTOMHON MacCChI

xjiopa momyyaercs 77 r/monb. [laHHas Mmacca, Y4YUTbIBas NPEINOJIOKEHHUE O

coZiepKaHuM yriepofa, cooTBeTcTByeT ocTarky CeHs, To ecTb denunbpHOM rpymnme.
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3nauut, D —xnop6enzon. Ilpu peakumu D co ménousto, BuAMMO, OyAeT
oOpa3oBbIBaThCsl TepMudecku yctouuBbiii NaCl, a ocTarok MOXXHO HamMcarh, Kak
CsHsOH; 3nauut, X — 310 (henom, a A —Oen3on. Tak kak npu okucieHuun C
oOpa3yroTcst (eHOI U arleTOH, MOXKHO CJeNIaTh MPEANOIoKEeHHE, 9TO B Mosiekyine C
CONEPXKUTCS HM30MponuiIbHEI (pparmeHT. Torma C — U30MpOMMIOEH30, TaKXkKe
Ha3bIBAEMBIN KYMOJIOM.

Tak kak E — cepocoaepskamas OJHOOCHOBHAs KHCJIOTAa, U3 COJIM KOTOPOH

NOJIy4aroT )eHOJI, MOKHO Cpa3y K€ MPEIOJIOKHUTh, YTO 3TO OEH30JICYIb(POKUCIOTA

32 r/moJb

CsHsSOsH. [leiictButensro, M(E) = 2025

= 158 r/Mo0J/1b, 9YTO COOTBETCTBYET

IIpcaIrojraracMomMy BCIICCTBY.

©® .
) Fhammsds O Oro Ofn O

A B X

2.1Ipu OpomupoBanun OeH30na oOpasyerca OpomOeH3on. B kauecte
KaTajaM3aropa B OSTOW peakInu HEOOXOIMMO HCIONb30BaTh KHUCIOTHI Jlbiomca,
Hanpumep, AlBr;, FeBr; wmu BF;. Ilpu OpomupoBanum ¢enona (MOXKHO
MCII0JIb30BaTh OPOMHYI0 BO/Iy 0€3 BCSIKOTO KaTajinu3aTopa) oopa3yeTcst Oemblil 0calok
2,4,6-tpubpompenona, KOTOpbId B H30bITKE Opoma >KEITeeT, IMpeBpaliasch B

XUHOUAHOC COCAUHCHUC. Huxe IMPHUBCACHBI CXCMbI OITMCAHHBIX HpeBpaIHCHHﬁZ

Br
Omir O+ O o
AIBr3, H,O Br

3. ns momydenus: kymona C HY>KHO HCITOJIb30BaTh aJKWJIMpOBaHUE OeH301a
W30MPONUIXJIOPUIOM WIH H-TIPONTUIXJIOPUIOM B IpUCYTCTBUU Kartanuzaropa AlCl;
(mo ®punento-Kpadrey). Takke MOXKHO aJKUIUPOBATH OCSH30JI MPOMMICHOM WITU
M30MPOINAHOJIOM B MPUCYTCTBUM KHUCIOTHBIX KaranuzaropoB (Hampumep, HoSOu,
H3PO,). Xmop6en3on D MOXHO MOTYyYUTh XJIOPUPOBaHUEM OEH30J1a B IPUCYTCTBUU
kucnoTel Jlptouca, wHampumep, AlCl;. benzoncymbdokuciory E momydaror

Cylb(pupoBaHreM OeH301a 0JI€yMOM WM KOHIIEHTPUPOBAHHOM CEpHOM KHUCTIOTOM.
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Cl OH

)\vmm Al PN VIJ'IVI)\
©_< NG @ H SO, ©_<
c A c
Cly H,SO, Q
Cl —— =, S—OH
AlCl,, t° i
D A E

4. YpaBHEHHE TpeOyeMOU peaKIuu:
CsHe + NoO — C¢H50H + N,
5. B pesynbrare HuTpOoBaHus OeH3051a A 00pa3zyeTcs HUTPOOEH30J1 — BEIIECTBO
F. Iloasepras HUTPOOEH3071 BOCCTAHOBJIICHUIO OJIOBOM B KHCJION Cpefie, MOTy4YaroT
xyopun aHunuHusg G. JleiicTBueM Ha TOJNYYEHHYIO COJb a30THUCTOM KHCIIOTHI
(Tmoy4yaeMol Ipyu pacTBOPEHUH HUTPHUTOB B KUCIIOTAX ) IPH HATPEBAHHUH MOTYUYaOT
denoun X, a mpu oxJIaXAeHUHU — XJI0pua peHunauazonust H, KoTopblil mpoMeKyTOYHO
oOpazyercs B Xo/i€ Moay4YeHuu (eHoza.
® O ® ©
QNOQ QNH3 cl QNEN Cl
F G H

CucreMa oOLlecHUBAHUA:

1. | Crpykrypnbie ¢popmyibl BemecTB A — E u X — o 1.5 Gamna 9 6as10B
2. | Karanuzarop 6pomupoBanus 6enzomna — 1 6amt 4 0as1a
CrpykrypHbIie (HOpMYIBI TPEX MPOAYKTOB OpOMHUpPOBaHUS — 110 1
oaury

3. | Cxembl nonyuenusi C — E u3z A —no 1 6amny 3 6asaa
4. | YpaBuenue peakiuu — 1 6ann 1 0aJsnn
5. | Ctpykryphbie hopmynsl F — H — o 1 6anny 3 0as1a

HUTOTIO: 20 6a,1;10B

Pemienue 3apaum 10-5 (aBTopni: Kapros C.I.)

1 L]
N204(F) = 2N02(F)
HcxonHoe KOJIU4eCTBO: 1 0
PaBHOBecHOE KommyecTBO: 11— 20 Bcero monb: 1+o
l-a 20
PaBHOBecHasa MoJibHAA 1009; —— —_—
1+a 1+a
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PaBHOBecHOE aBiicHUE: I-a P 2o P P — o011ee naBieHue.
1+ 1+
_PX(NO,) 40P 4a’P
P(N,Oy) (1-a)l+a) 1-0?’

P

Otcrona

K 0.5
a=|—L _ )
[KP +4PJ

Koncranra PaBHOBCCHUA HC 3aBHCUT OT AABJICHHA, IIO3TOMY HC HU3MCHUTCA.

Crenenp Aucconrany 1pru YBCIMYCHUN JTAaBJICHUS YMCHBIIUTCS B COOTBETCTBUH C

npuHuunoM Jle [larense (T. K. KOTMYECTBO Ta30B ClieBa MEHBIIIE, YEM CITpaBa).

Pa?)pI)IB CBA3H B MOJICKYIIC N204 — OHIAOTCPMHYCCKAA pPCaAKIUs, IIO3TOMY

KOHCTAaHTa PaBHOBCCHA M CTCIICHb JHUCCOLMAIMU IIPH YBCIIMYCHUN TCMIICPATYPhbI

YBCINYATCA B COOTBCTCTBHUH C IIPUHIITUIIOM JIe [Ilarenne.

2.

N204(F) = ZNOQ(F)

HNcxonHoe KoJIu4ecTBO: n 0

PaBHoBecHoe konmuyectBo: n(l—a) 2na Bcero monb:n(1+a)
l-a 2a

PaBHOBecHasa MoJibHAA J009; —— —_
1+a 1+a
l-a 20

PaBHOBECHOE J1aBiIcHUE: T o -P Tra -P P — o01iee naBieHue.

+a +o

n=4,6/92=0,05 mons.

_P2(NO,)  4a’P
- P(N,0,) (-a)i+a)

P

n(1+a)RT

OO01iee naBinenue P = . Torma

_ 40’nRT
d (1 - oc)V
IToncrasnsgem Bennunnbl B cucteme CU (1 6ap = 10° ITa, 5 1= 0,005 m%):

4-0%-0.05-8.31-298
(1-a)-0.005

0.142-100000 =

b

otkyaa o = 0,314.
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[IprMedanue: MOKHO HE TIEPEBOIUTE J1 B M, €CJIM JJABJIEHHE MOICTAaBUTh B Klla
(1 6ap = 100 kI1a):

4-0%-0.05-8.31-298

0.142-100 =
(l—oc)-S

OO01iee naBieHME:

_n(l+o)RT _ 0.05-(1+0.314)-8.31-298
Vv 5

P

~ 32,5 klla = 0,325 Gap
MonbHBIE J0JIX I'a30B:
X(N>04) = 12% = 0,523, x(NO,) = 2% = 0,477.
1+a 1+

[TapumaneHble TaBICHUS Ta30B:
P(N,04) =0,523-P=0,170 6ap, P(NO,) =0,477-P = 0,155 Gap.
CpenHsst MoJIIpHasi Macca CMECH:
M=0,523-92 +0,477-46 = 70,0 T/MOJIB.

[TnorHOCTH CMecu: p=4,6 /5 1= 0,92 r/m.

3. laBnenue N,O; (T) B OTCYTCTBUE TUCCOLMAIIUN OBLIO OBl PABHO:

_ mRT _15.7-8.31-306

P
Y% 76-1.25

=420 kIla = 4,2 6ap.

[TaprmanpHBIC JaBICHUS Ta30B TMOCIC YCTAHOBICHUS PABHOBECHS:
N20Os (r) 2 NO (1) + NO3 (7).
4,2—x X x—y
2NO; (1) 2 N,0Oq4 (7).
X—y 0,5y
I[To ycnoButo P(NO) = 3,5 6ap.
KoncTaHTa paBHOBECHS TIEPBOM PEAKIIHH

_ P(NO)-P(NO,) _ x-(x—y)
~ P(N,O;)  42-x

30 x-(x-y) 35-35-y)
o 42-x 42-3.5

Pl

9

oTkyna y = 2,9 6ap.
PaBHOBECHBIE TaBIEHUS Ta30B:
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P(N203) = 4,2 —X= 0,7 6ap,
P(NO,) =x—y= 10,6 0ap,
P(N204) = O,Sy = 1,45 6ap

OO0111ee 1aBiIeHUE Ta30B;

P(0611) = P(N,03) + P(NO) + P(NO,) + P(N,03) = 6,25 6ap.

KoncraHTa paBHOBECHSI BTOPOU peakInu:

_ P(N,O,) 145
P?(NO,) 0.6°

P2 4.0.

Cucmema oueHuganus:

3a npaBUJIbHOE BBIPAKEHUE O 4 Ganna
3aBucuUMOCTb K, U 0. OT P: 3a IpaBUIbHBIA OTBET C 1 Gamn
o0bsacuenneM 2 -0.5 = 1 Oami, 0e3 oObscHenus 0

1 0aJLIOB
3aBucumocts K, U oo ot T: 3a mpaBWIbHBIA OTBeT ¢ | | Oamn
o0bsicHenneM 2-0.5 = 1 Oami, 0e3 oObscuenus 0
OaJII0B
Bceroszam. 1 6 0aJl10B
3a npaBWIbHBIN PACUET oL 3 Gamna
3a nmpaBWIbHBIN pacu€T OOIIETO AABJICHUS 1 Gamn
3a mpaBUIIBHBIN pacy€T MapIuaibHbIX AaBiaeHuit 1 + 1 | 2 Gamia

2 oasn
3a IpaBUIIBHBIN PAacU€T CpEeTHEW MOJISPHON MaCChl 1 Gann
3a npaBUJIbHBIM PAaCU€T INIOTHOCTH CMECHU 1 Gann
Bcero 3a m. 2 8 0ass10B
3a mpaBWIbHBIN pacy€T MaplHUabHBIX JNaBleHud TpEX | 3 Oamia
ra3oB o 1 6amny

3 3a nmpaBWIbHBIN pacu€T OOIIETO AABJICHUS 1 Gamn
3a npaBUJIbHBIMA PACYET KOHCTAHThI PABHOBECHS 2 Oama
Bcero 3a . 3 6 0aJl10B

Hroro: | 20 6a10B
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