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Hesamewiit Knace

Pemenne 3a1a4u 9-1 (asTop: CepsikoB C.A)

| TTocKONBKY HHTPAT-HOH HE OCAXKIACT HOHBI METANIOB M3 COmH X. MOKHO

NPEANONOKHTD, YTO AHHOH R™ comd X JaeT oCcamgoK H C OapueMm (Ba,R, 1), u ¢
cepeOpom (Ag.R|). Onpenenum MonspHyI0 Maccy M| aHHOHA, HCXOIS U3 TOIO, YTO
KQIIMYESCTBO (MOJIb) OCAXISHHOIO aHHOHA OITHHAKOBO:

vo(R™) =2-0.4306 /(137-n + 2-M;) = 0.5873/(108-n + M,)

M, =40.05 'n, 9T0 73T BO3MOXKHBIC 3HAYCHHUS MOJISPHBIX MAacC aHHOHA:
n=1|\n=2| n=3 |n=4
M(anuona), r/mons | 40.05 | 80.1 | 120.15| 160.2

CormacHO YCIOBHIO 3a7a4d COJIb NMPHCYTCTBYET HA MOJIKAX OONBIIMHCTBA
1200paTopHil ¥ IPU 00padoTKe €€ KUCIOTOH BHIIEISETCs ra3. Takke H3BECTHO, UTO
aHHOH JaHHOHW COJMH OOpa3yeT HEpPacTBOPHUMEIE COJMH C KAaTHOHAMH Oapusi H
cepeOpa. B DonbmmHCTBE 1a00OpaTopuil MOTYT MPHUCYTCTBOBATH CONM U3 «TAOIHILB]

PacTBOPUMOCTH» (CM. ODNOXKY OpOIIIOpEI), Cpeld KOTOPHIX MPH 00pabOTKE COMH
NaHHOTO aHWOHA KUCIOTOHM BhIAeNsieTcs ra3 u3 S* (M = 32 r/mons, ra3 H,S), NO,™

(M = 46 r/mons, raz NO), COs*™ (M = 60 r/moas, ra3 CO,), SOz* (M = 80 r/Momb,

ra3 SO,), S$;0:*(M = 112 r/mons, raz SO,). 3akmouaem, uTO YCIJIOBHIO
yaoBIeTBOpsieT cynbGut-non SOs* (n =2, M = 80 r/mons). Konuuectro cynbdura
cepedpa, vo = 0.5873/(108-2 + 80) = = 1.984-10 monb. Onpenenum MONAPHYIO
Maccy ColM X M KaTHOH, BXOILIMHA B €€ COCTaB, He 3a0bIBas O TOM, 4TO Gepercs
nonosuna HaBeckH X: My = 0.2500/1.984-107 = 126 r/monb. Xopomo pacTBOPUMEI
B BOAE CyIb(HTBHI ONHOBAICHTHBIX KaTHOHOB. B TakoM cCiyyae Ha KaTHOH
npuxoautcs 2-M(Me) = 126 — 80 = 46 r/monb, 4TO COOTBETCTBYET JIBYM MOJISIM
Hatpus M(Me) = 23 r/mons. X = Na>SOs.

CocTaBuM ypaBHEHHs peaKIuii mepBoii CEPHH OIBITOB:

[) Na;SOs + 2AgNO; = Ag,SO; | + 2NaNO;

2) Na,SO; + Ba(NOs), = BaSO; I+ 2NaNO;

3) Ag:S0; + 2HCIO, = 2AgClO, + H,0 + SO, 1

4) BaSO; + 2HC1O, = Ba(Cl0Os), + H,0 + SO, 1

4

[TIpokanuBaHue Na>SO; NMPOTEKaeT aHAJOTHYHO PA3IOKEHHIO OepTOJIETOBOMH
conu (Oe3 KaranmM3aropa), HemeTawul (S™) IHCIPONOPLUHOHHPYET 0 MHHHMAIBHOI

(S*") 1 MaKCHMabHOH (S™°) cTeneHeli OKHCICHHS, a HEH3MEHHOCTb MAcChl HABECKH

CBHJIETEIBCTBYET 00 OTCYTCTBHH BBIJIEJICHHS Ia3a:

5) 4NaSOs; =Na,S + 3Na;SO4
Vo vo/4 3vy/4

6) Na,S + 2AgNO; = Ag,S |+ 2NaNOs;

7) Na;SO4 + Ba(NOs), = BaSO4)+ 2NaNO;

13 cepuu ONBITOB 2 CIEAYET, YTO:

BemectBa Ag>S U BaSO4 He pactBopsitorcs B HCIOs 3Hayur, B omnbiTe 2

ocrarorcs HepacTBOpuMbIMU B HCIO, 0.0836 r Ag>S 1 0.2358 r BaSOq

T.e. 4acTh Cy/Ib(HTa HATPHA HE NOJBEPIVIACH PA3IOKEHHIO H M= m(Ag>S) +m
(Ag>S0s3), a my=m(BaSO,) + m (BaSO;)

vi(BaSO4) = 0.2358/233 =1.012-10° mous

v2(AgS) = 0.0836/248 = 3.371-10* monb

Beryuciaum cTenens pasiioxkeHus BeniecTBa X MpH IPOKAJIHBaAHHH:

|
o mo Ag,S = Ve sy M I?, =0,68 =68%
v,/4 v, 1,984-10~
J; a no BaSO, = W S 400 -=0,68=68%
3v,/4 3v, 3-1,984-10

Ha ocHOBaHuM COBIageHHs PE3yJIETATOB BEIYHCICHHH MOXKHO C/I€JIaTh BBIBOJ,
4TO pacTBOpPEI OBUIM AOCTATOYHO pa30aBJICHHBIMH H MaJIOPACTBOPHUMBIH Cyib(ar
r cepedpa He ocaxaaics.
l 3. Ocanok, 00pa3oBaBIIHiiCS BO BTOPOH CEpHH OMNBITOB IO JCHCTBHEM

AgNO; comepxut vo'(1 —a) Mons cynpdura cepebpa u 0.0836 r cynsduna.

f_i m(Ag>SO3;) = =1.984:103:(1-0.68):296 = 0.188 , Temepb paccyHTaeM m; =

0.0836 +0.188 = 0.2716 .

ConepkHT vo'(1— o) moe BaSO; u cyabdar 6apus maccon 0.2358 . m2 = 0.2358 +

E
y
| Ocanok, nony4yenssii aeictBieM Ba(NOs). BO BTOpPOH CEpHH OIILITOB
|
|
|

1.984:107-(1-0.68)-217 = 0.3736 .



Cucmema oueHusaHuA:

1. Bepnas dopmyna X u 7 BepHBIX peakuyii, no 1.5 6auia 12 6asu1oB
2. Crenens NpeBpalieHUs MO JaHHBIM TAOIHIIBI 2 banna
3. Maccel m; u my, no 3 daina 6 0as10B

UTOI'O 20 6ax10sB

Pemienne 3anaum 9-2 (aBTOp: /loaxenko B.J1.)

1. I'a3000pa3HeIX MPOCTHIX BEIIECTB HE TaK MHOTO, 4 HAXOMSAIIMXCS B OXHOI
TpymIe TOJAbKO (TOp ¥ X10p. X10p uMeeT Goliee BEICOKYIO TEMIIEPATypPy KHIIEHHS,
3HA4YUT X> = F7, a Y, =Cl.

IIpu B3aumoneticteun F, u Cl, o6pasyrorcs CIF, CIF; u CIFs. CocTaB MOKHO

BbIYHCIINTHb, BOCIOJbB30BAaBIIUCH JAaHHBIMH O MACCOBOH J0JIE XJlOpa B J4dHHBIX

COCIHMHCHHUAX.
e 35.453
L 35.453 + 18.998 - n
35.453 1 — w(Cl) 1.~ (Ch
n= Pl o JESEE 3T s e
18.998 w(Cl) w(CD)
| | A b B
o(Cl), % | 65.11 | 38.35 | 27.18
n 1 3 5
| CIF | CIFs | CIFs

2. Ina nmonydenuss CIFs cormacHO yCJIOBHIO 3aJa4d TpPEOYHOTCS IKECTKHE

yCI0BUA (BBICOKOE JIaBJIEHHE), MOITOMY MOXKHO NPEANOI0KHTH, YTO B YCIOBHSIX

.2 oopasyrorcsa CIF u CIF;. Cyas nmo TemrepaTypaM KHUIIEHHs BEIIECTB, B IEPBOH

noByiike npu camoii Bbicokoi Temneparype (—70 °C) xonnencupyercst CIFs, npu

~150°C CIE
3. B ycraoBuM 3amayd OaHbl MOTOKH H BpeMs NPOBEACHHSA pPCaKIHMH, H9TO0

[MO3BOJIAET BBIYUC/IUTHL MAcCChl MCXOJHBIX BEMIECTB, BCTYNHUBUIMX B PCAKIHIO.
CHayana BBIYMCIMM MOAPHBIH 00beM npH —34 °C:

Jix
8.314 + 239K

", 101.325klla

Tenepb MOKHO BbIYHCJIHTD KOJI-BA BENIECTB, BCTYIIHBIIHX B PEaKLHIO:

0.8=

v(CL) = T 65}1 -84 = 0.326 Mob
1.2=

v(E) = - 6;11 -84 = 0.490 mosb

m(CIF) = 19.0m1 - 1.62 j = 30.78 r:

(CIF) = 30.78 754 qELT T 0.5653 Moab

MOJ1b

i 4.5wl-1.83j B
v(CIF;) = 9245+ =0 1 MoJIb

MOJb

v(CIF;) + v(CIF) = 0.6544 moapb

4TO B 2 pa3a 0onsbiire, yem v(Cl).

N30bITOK (hTOpa cocTaBiser:

1
v(Fagusy) = v(F) = 5 (v(CIF) + 3 - v(CIFy)) =

1
= 0.490 — > (0.5653 + 3-0.0891) = 0.0737 moab

M(Fousey) = V(Fouss)) - M(F,) = 2.80 T

To, 4To BTOp HaxoANTCA B M3OBITKE, MOKHO MOHATH U3 TEMIIEPATYPHI TPETHEH
JIOBYIIKH, T.K. TOJBKO [Id KOHJAEHcauuH ¢Topa TpeOyercs CToNb HHU3Kad
TEMIIepaTypa.

Bo3nyx cocrout u3 a1Byx 0CHOBHBIX KOMIOHEHTOB: a30Ta H kKHcaopoaa. Kpome
TOIo, B BO3ayXe coaep:kaTcs MHEPTHBIE ras3bl, yreKuciabld ras. IIpu ykazaHHbIX
YCJIOBHSAX YTTIEKHCIIBIA ra3 — TBEPAOE BEIIECTBO.

DTOp pearnpyer ¢ KHCIOPOAOM B TIEHOMIEM Pa3pse:

Fy + Oy —Sspuscadipapan o (), F,

2F; + O, —2xmpwscaniipspna o Y OF,

Kpome s1oro, ¢rrop pearupyer ¢ kcenonom nox aeiictenem Y@ cBera:

F; + Xe —* , XeF,

4. U36b1Tok F, MOKHO OTOrHaTh B BAKYYME, T. K. y HEIo ropa3sio 6osee HU3Kas

TEMIIepaTypa KHIIEHHA.




B COCAMHECHHMH. n =2 naer M =14 (a30T), 4T0 He MOAXOMHT MO BaJICHTHOCTH,
5. Tlpu peakuuu ¢ TMAPOKCHUIOM HATpUst 00pasytores GTopua Harpus u nostomy n =4, M= 12 (A — yrepoxn) u X1 = CH, — meTan. CnenoBarensHo, Y1, Z;
HATPUEBAs CONb COOTBETCTBYIONIEN KUCIOTHI XJIOpa:
CIF + 2NaOH = NaF + NaClO + H,0
ClIF; + 4NaOH = 3NaF + NaClO, + 2H,0

ClIFs + 6NaOH = 5NaF + NaClO; + 3H,0

U Z2 — yIJIEBOZOPOMBI.

[lycts Y1 = C,Hg, oTkyna u3 12p + 1g = 26 HaxonuM p = 2, g = 2. Y1 = C,H,
auetuneH, Zi =CnH,, otkyna 12m + 1n = 40, maxomum m = 3, n = 4. Cocrasn
Z, = C3H4, paBHOUEHHOCTH CBs3eii B — A BO3MOXHa B TOM ClIydae, €ClIM B

Cucmema ouenusanua: [POAYKTE ruAponu3sa Bce atoMel H paBronennst H,C=C=CH, — Z,.

1. Kaxnoe u3 Bemects X2, Y2, A, B u B no 2 6anna 10 0annoB
2. BepHoe onpenenenne Kaxoro w3 BEMECTB Mo 1 Oasuty 2 0dannna Cocras Z; = CiH, onpenenum u3 nponopuuu
3. Bepnoe ykazanue na F, — 1 Gam 4 dana Cs = ¥WC Wi < (100%—16.67%)  16.67% _ 6.944: 1667 =12 VA5 19 e
Pacuer macent dropa — 2 Gamna 2 1 12
JIr000e u3 [IPUBEICHHBIX YPaBHEHUU — 1 Oan Z> = C5H12_ CTPYKI'ypHBIe (i)opMy_]I}_,I BEIIIECTB:
4. Oumnctka CIFs ot F, 1 0ann X
S 1 Y, i Z, H
S. YpaBHEHMs peakiuit HTOPHIOB XIIOpa C MENTOUbIO 3 faJiaa P
H\ R H—C——=C—H C==C C‘
HUTOI'O: 20 6ana0B C -t /A

P————E_A__LL_)_EMEHW 3ajauu 9-3 (aBrop: Cepsikos C.A. 2. Heu3MEHHOCTh CTENEHH OKHCJIEHHS aTOMOB A [IpH  THJPOJIH3E

Bemectso X  Bmepsuie omydeno B 2013 romy moxm pamnenuem CBHJICTCIIBCTBYET, O TOM, YTO BAJECHTHOCTh aHHOHA B COCTaBE MCXOMHBIX BELIECTB

0 ol
150 000 armocdep n npu emneparype oxono 2000 °C!. COBIIA/IACT C YHCIIOM aTOMOB BOJOPOJA B COOTBETCTBYIOIIEM NPOAYKTE THAPOIN3A.

1. Onpenemum MosspHble Macchl BeliecTs M = 22.4-p:

X1 00pa3oBaJics 3 aHHOHA C . YausiCr aZimsiC:

~ponyKkT runponmsa | Xi Yy £ : OnpenenuM BemecTBo, B cocTaBe KOTOPOTO MAacCCOBBI€ JOJIH 3JIEMEHTOB
| B B
M, t/monb 15.99[26.01 | 40.01 ; e e o P
Ilo ycnosuro, npu TUIPOIM3€E 00pasyeTcsi HEPacTBOPHUMOE B BOJE M IIeI04Yax ONHMHaKkoBel. [lockomeky B NPUHAICKUT K IIABHOH IMOAIPYIIE, TO COCTAaB
BEIIECTBO (BEPOSATHO TUIAPOKCHL MeTajula) U Pa3IuYHbIC razoo0pasHbIe BEIeCTBa. | BellecTra X: B/"(C"),, PEAIOJIOKHAM 4YTO MACCOBBIE JAOJH OJUHAKOBHI HMEHHO B

1 onpeneneHHoCTH [IPpEANONOKUM, 4T0 B — meramn, A — memeram. Torma B COCTaBe 3TOro BemiecTa, Torua M(B) = 12a/4 = 3a r/mons (tae a - 3aps/] KaTUOHA

PE3YJIBTATE I'MAPOJIN3a aHUOH, COCTOAIIMH TOJIBKO M3 ATOMOB A [IpEBpaIIaeTcs B ' METalia). Bepwummit (9 r/mons, @ = 3) He ObiBaer TPEXBAJIEHTHBIM, JPYTHX
. 2

ra3000pasHoe BEMIECTBO, COCTOSIIEE U3 aTOMOB A H Bozopoza. Bemecteo X; pe BAPDHAHTOB cocTaBa Her. Paccmorpum BemectBo Y: B/*(C2) , Toraa M(B) =

MOKCT conepxath Oompmie 1 artoma A, ITOCKOJIBKY 3JIEMEHTBI, CIIOCOOHEIE |

12-2a/2 = 124 r/mos, loaxoaur maruuii (24 r/Mons, @ = 2) n tutau (48 r/mMmonb, a

HPOABJIATE OTPHULATENBHYIO CTEHEHb OKHCIICHUS R COCIMHEHHSAX C BOJOPOIOM

HMEIT M > 8 r/MoJb. [Toatomy M(A) = 16 I

= %), mocnenHmii MckmOYaeM, TK. 10 ycAOBHIO A M B sBISIOTCH dieMeHTaMy
— 1'n, toe n — BanenTHOCTE 3JIEMEHTa A |

MIAaBHBIX  moxrpym. IIpoBepum Takke BewiecTBO Z: B!*(C)), Ha pPaBEHCTBO

MAacCoBeIX 0s1EiS: M(B) = 12:3a/4 = 9a r/monb. Ilo BanEHTHOCTH MOAXOMHUT

Strobel T.A., Kim D.Y. and Cody G.D., Synthesis of Mg>C: 4 | UIIOMUHMN (27 I/MOJIb, @ =3), HO OH HE TOAXOAUT IO YCJIOBHIO, T. K. NPH €ro

Angew. Comm. Int. Ed., 2013, V. 52, pp-8930-8933

. , | THAponusze ¢y OBaHUS THAPOKCHUIA AJIOMUHMSA, KOTOPBI
doi: 10.1002/anie. 201303463 CAYeT OxHuAaTh 00Opa3 P

: 9




mema OUCHUBAHUA:
PacTBOPHM B 1IeN04ax. Takum oOpaszom, peus uner o COCIMHEHUAX Maryy (B) Cuc U
H .

Hmozo: 1. BewectBa X1, Y1, Z1, Z; 110 | ﬁaﬂﬂy et
CrpykTypHbi€ (popmyisl BemecTB X1, Yi, Z1 o | Oaty
& X Z 2. BemectBa X, Y, Z o 1 6anny
Mg:C MgC; Mg,C; 7 ypaBHeHHM#t peakiuii o 1 6asmry 10 bganoe
3. 3 ypaBHeHHs peakuui, o 0.5 dayia
Xi Y 7 Z; PacueTr MaccoBOM 107 KUCIOTHI — 1.5 6asia 3 banna
CHy v GHy  CHy . CHys HATOIO: 20 6annos
Ypaeuenus pearxyuii:

1) 2Mg + C = Mg,C

2) Mg,C + 4H,0 = 2Mg(OH), + CH, 1
3) MgC; + 2H,0 = Mg(OH), + C,H, 1
4) Mg:C; + 4H,0 = 2Mg(OH), + CsH, 1
J) Mg + CH, = MgC, +H; 1

6) 10Mg 305 H ey SMg2C3 + 18H, i
7) 2MgC, =Mg,C; + C

Pemenue 3ana4u 9-4 (aBropel: /Ipo3noB A.A., Anapees M.H.)

1. Cynas no oKpacke IUIAMEHH, MOXHO TIPEAINOI0KHTh, YTO BemecTBa X3 U Xq, a

Takoke X1 COAEpXaT KajlbLHUH, [UIA KOTOPOrO XapakTepHa KHPIHMYHO-KpacHas

OKpacka IMJIaMeHH. JIMTHH M CTpOHLMI TakKe OKpAIMBAIOT IIAMs B KPACHBIE

uBeTa. PaccmMorpuM Bce 3 BapuaHTa.

JInTri He MOIXOAHUT, Tak Kak ero cynbgar pacrsopuMm. IIpu peakuuu Xz u Xy ¢

CEpHOH KHCJIOTOH B 0CaJoK (Xs) MOXKET BbINAAaTh ABYBOAHBIA CyabdaT KalibLus
3. CocTaBUM ypaBHEHHs B3aUMOIECHCTBHUS BEILECTB C CEPHOU KHMCJIOTOM, B3ITOH B WJIH CyIb(aT CTPOHIIHS.
M30BITKE MO YCIOBHIO:

3) Mg,C + 2H,S04 = 2MgSO, + CH, ¢

9) MgC; + H,SO, = MgS0, + C,H, 1

10) Mg,Cs + 2H,SO4 = 2MgSO,4 + C3Hy 1

KonuuectBo BeniectBa MgC, B HaBecke Maccoi 1.00 r:

v(MgC(C,) = 1/48 = 0.0208 Mob.

Macca KuCI0ThI, OCTaBIIEHCS B PACTBOPE MOCIE 3aBEPIICHUS PEAKIIHHA 9:

Moer = (0.1m — 98 v) = 2.09 1

Ecnu npeanonoxurs, yto v(Y) = v(Xs), To v(Y) = 0.2926/22.4 = 0.01306
Moib, M (Xs)=2.249/0.01306 = 172.2 r/M0j1b, 4YTO COOTBETCTBYET JUTHIpATy
cynbgara kanpuus CaSO42H,0. Jlpyrue MonbHble oTHOmeHHS Y W Xs He
[TO3BOJIAIOT MOJYYHTh pa3yMHbIH OTBET. TakuM 00pa3oM, X — 3TO KaJIbIIHH.
Haipnem momsipuyto maccy Beuiectsa Xa. [Ipeanonaras, uto v(Y) = v(Xs)
M (X3)=1/0.01306 = 76.57 r/moib
r B onbitax 1 u 3 He BhENseTCA ra3000pa3HLIX NPOAYKTOB, T.€. PEATHPYIOT

IBEpabIe BemecTa X1 U Xz Mexay cooou. B onbitax 2 U 4 kanbiuu (X) pearupyer
Macca pactBopa nociie 3aBepuieHHUs peaKuuu Mppk = m + Vi (Mypak — Mrasax):

MaccoBasi 1019 KHCIIOTBI B PaCTBOPE, Wk = Mocr k/Mp.p k:

¢ X1 ¥ rasoMm Y, T. K. €ro IaBJeHHE B XO/1€ PEAKIIMH YMEHbIIAETCS.

Berurciaum kon-o Bemectsa Y, BCTYNHBIIETO B PEAKLHIO BO BTOPOM OIIbITE:
17.06-101.325 : 0.1

. < S e L e RT00 W0 4
w=2.09/41.8 = 0.05 (n11 5%); v(¥), = pV/RT TR, M O b
14.87 - 101.325- 0.1
= i et et S o O @
pa R ) T 8.314 - 297

v(Y), —v(Y), = 0.0090 a7 0 1 5
11




0.360
v(Ca) = 25078

1.¢. Y u Ca pearupyrT B MOJIbHOM OTHOIIEHHUH 1:1. Ecim PEAMOIOXKHTE, YTO X,

= 0.0090 » o 1 B,

rakke wucnonb3yeres 0.0090 monms, TO ero wmomspHas wMacca M (Xz) =
1/0.009 = 111 "/yom, 4uTO cooTBeTCTBYeT Xnopuay kameuus CaCly, KoTopsiij
UCTIONB3YETCS B KayeCTBE OCymuTeNlsd. Takum oOpazoM B coctaB X3 BXOmST
KaJIbLHH, XJIOp W 3MeMeHT, obOpasyromuid raz Y. M(X3) — M,(Ca) — M(Cl) =

76.57-35.453 —40.078 = 1, 1. . ra3 Y — 310 Bomopox Ho.

BerecTBo Xi TO/DKHO COAEPKaTh KAIBIHKA W BOXOPOM, T. €. 9TO THAPH] KaJIbIHs
CHH;)_.

B Tperbem ombiTe, MCIONB3ys MAacChl peardpyrolIMX BEIIECTB, ONpPENEsieM

TR 1.6
1133 ° a209a — 1: 6, B yCIIOBHH CKa3aHO,

MoJibHO€ oTHomeHnue CaCl, : CaH, =

HTO BCC PCAKIUU IIPOXOAAT KOIWUYECTBEHHO, TOIaa X4 — 3TO COCJIMHCHHUE COCTAaBa
C3C12‘6C8.H2 UIIN CB:;H[ 2C122.

2. Ypaenenus peaxuuiu:
1) CaCl; + CaH; = 2CaHCl
2) CaCl; + Ca + H, = 2CaHCl
3) Ca(Cl, + 6CaH; = Ca;H,Cl,
4) CaCl, + 6Ca + 6H, = Ca;H,Cl,
5) CaHCI + H,S04 + 2H,0 = CaS0O4:2H,0 + HCI + H;
6) CasH,,Cl; + 7TH,SO4 + 14H,0 = 7CaS0O4:2H,0 + 2HCI + 12H,
2. CaS0O42H,O Bcrpeuaercs B HOpUpPOAE B BHIE MHUHEpala — 2unca Win
celenuma.
3. B y3nax KpHUCTANIMYECKOM PELIETKH THAPHUA-XJIOPUAOB KaJIbLMSA HAXO/IATCH

katuousl kanpumd (Ca®"), ruapun (HY) n xnopua-annonst (C1).

==

* Reckeweg O., DiSalvo F. J. New Calcium Hydride Halides with Familiar Structures.
Syntheses and Crystal Structures of CazH;:Cly and CasH;Br //Zeitschrift fiir Naturforschung B. -
2010. ~ Bd. 65. — No, 4, — SS, 493-498.
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UToro:

X X1 X X3 X4 X5 Y
Ca | CaCl, | CaH, | CaHCI | Ca;H;,Cl, | CaSO,2H,0 | H,

Cucmema OUCHUBAHUA:

1. Omnpenenenue X, X3, Y 1o 2 bajuia, 12 6a/110B
Onpenenenue Xi, X2, X4, X5 1o 1.5 dauia

2. YpaBHeHus peakumii 6 WT. o 1 dasmy 6 6a/L10B

3. Ha3Banue MuHepaia 1 6ann

4. CTpoeHHE KPUCTALUIOB X3 U X4 1 6an

UTOI'O: 20 6aa0B

Pemenue 3aaaum 9-5 (aBrop: Epemun B.B.)

1. Haiiném monsipHblii 00beM UM MOJSpHYHO Maccy A. OIMH MOJIb COACPHKHUT
Na/4 KyOWYECKHUX D3JIEMEHTApHbIX A4eeK C MIMHOU pedOpa 0.567 HM. MonspHbIi
00BEM:

V(A) = (0.567-1077 cm)® - 6.02:10%° mosib ' / 4 = 27.4 cM>/MOJIB.

MonspHas Macca:

M(A)=pVn=1.02:27.4 = 28 r/M0b.

U3 ycnoBus ciaenyet, yto B — npocToe BEwEeCTBO, TaKk Kak BCE CBA3HM B HEM
ONHMHAKOBBI, CJIEAOBATEJIbHO A — TOXE MPOCTOE BeWECTBO. MOJpHYKO Maccy
28 r/MOIbL UMEET €UHCTBEHHOE NMPOCTOE BEIECTBO — N».

A —N,, B—N.

2. V(B) = (0.345:1077 cm)? - 6.02:10% monb ' / 4 = 6.18 cM’/MOb.

p(B)=M/Vy=14/6.18=2.27 r/cm’.

YpaBHenue peakuuu: 2N — No.
U3 ayx moneit N oobémoM 2:6.18 = 12.36 cM’ obpasyercs oauH moab N
00bEMOM (nipu H. y.) 22.4 1. O6bem yBenuuusaercs B 22400 / 12.36 = 1810 pas.

3. A3oT TpéxBasieHTeH, nodToMy B 2 Mosax TBEpaoro N umeercs 3 Mo

CBa3eit N-N. Haiiném teruory peakunu 2N — No:
Q = E(N=N) — 3E(N-N) =945 — 3-160 = 465 k/Ixk.
M3 1 rpamma N Bbinessierca 465/28 = 16.6 kJIxk 3HEpruu.
13



[Ipu WcrnapeHHH TBEPAOTO N> pa3pbIBalOTCS BCE MEKMOJIEKYISAPHbIe CBS3R

10 HOBBIX CBA3ell He 00pasyercs, SHEPIUA TOIBKO noTpednsercs, nponece _

SHI0TEPMUUYECKHH.
4. A30T MOXHO TOJYYHUTh Pa3IOKECHHEM COJIe aMMOHUS UJTH a3UJI0R:

NH.NO, — N,T + 2H,0,
(NH4):Cr,07 = No T + Cra03 + 4H,0,
INaN; — 2Na + 3N, T.

Cucmema OWeHUBAHUA:
1. MonsipHblii 00beM A — 2 Oaia, MonspHas Macca A — 1 Ga.

dopmynsl A 4 B —mo 1 Oany. (®opmynsl A u B 0e3 pacuéroB — 5 G6asuios

0 6am1oB.)
2.  Monsipsbiii 06beM B — 2 6asia, mioTHOCTh — | 0an, oTHoLIEHHe

: S Oa10B
00bEMOB — 2 DaJua.
3. [lpaBuibHOE YMCIIO pa3pbiBaeMbIX CBA3eH B N — 2 Oanna, pacuér
TeryioThl Ha 1 Monb — 2 0ayia, pacy€t TeriotTel Ha 1 r — 1 Oan.
7 6aJu10B

JHI0TEPMUYHOCTH UCTIApeHUs ¢ 000CHOBAHUEM — 2 Oalia, OTBET

«HeTy 0e3 00ocHoBaHuA — () 0a/LI0B.

4. Kaxnoe ypaBHeHue — 1o 1 Oasy. 3 baJsu1a
UTOI'O: 20 6anaoB
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Hecameoiit Knacce

Pewsenue 3aga4u 10-1 (asrop: Jmmakos P.C.)

|. B Havase 3a1a4M 1aHO NPO3payHOe ykazaHHe Ha COOTBETCTBHE A MaJIaxuTy,
KOTOPOMY OOBIKHOBEHHO TMPUIUCHIBAIOT U3BECTHYIO (hopmyiy (CuOH),CO;. Ecau
yKazaHue Ha «ManaxurtoByro wkarynky» I1. Il. baxoBa B ycioBun He nomorio
OMpPEAEIUTh METAUL C MEPBbIX CTPOK, TO MOXHO BOCIOJIL30BATLCA PACYETOM MO

MacCOBO# J10J1€ KUciopoaa B b.

n-M,(0) n-M.(0) r 1
W(O)_zM,.(M)+n-M,.(0) =2 s (w(o') 1)
nj M (M), e || B8 M (M), s
1 31.78 5 | 158.90 (Tb)
2| 63.56 (Cu) 6 | 190.68 (Os)
3| 95.34 (Mo) 7 222.45
4 E2712 8 254.23

[Ton onmMcanue noaxoaut Toiabko okcua Meau CuO, T. k. g Mo u Os crenenm

OKHCJIEHHUS +3 ¥ +5 He moaxonAT, a TepOHMil Ha BO34yxe HE 00pa3yeT AMOKCH]A,
KpOME TOr0 BCE 3TH METaJllbl ABJIAIOTCS AOCTaTOYHO PEAKUMH U PACCESHHBIMH, U
He MOryT o0Opa30BbIBaTb MHUHEPAIOB, SBIAIOIIMUXCA IMOACJIOYHBIMM KaMHAMH.
3Hauyut, b — CuO.

Tenepb, Moab3ysich M3BECTHBIM COOTHOLIEHMEM Macc A W b, noarBepauMm
coctaB A, nojnaras ero gopmyiy coorserctByromeii n3gecTHo (CuOH),CO:s:

M((CuOH),CO3)/M(CuO) = 221.11/79.545 = 278. — cocTaB A MOATBEPKICH.

[Ipu pactBopenum oxcuma Menu (II) B pa30aBjIeHHON COJISIHOM KHCJIOTE
obpaszyercs xusopun menu (II) CuCl, (I'), koTOpsld B BOIHOM pacTBOpe HMeEET
ronyGyro okpacky, 6naronaps o6paszoBaHuio akakomiuiekca Meau (1I).

[Ipn pacTBOpeHMM cojed HWIHM OKCHIAa MEIu (II) B KOHUEHTPUPOBAHHBIX
raJoreHOBOJOPOIHBIX  KUCIOTax  MOTyT  00pa3oBaTbC  TETPAdAPHYECKHC
kKoMiuiekcbl cocraBa Hr[Cu(Hal)s] unm OKTa3aApHieCKHE H,[CuHals(H20),] — B
3aBUCUMOCTH OT MPHPOALI TaJIOTEHUI-MOHA M €r0 KOHLCHTPALMH. [Ipn Hanu4yuu
KaTHOHA INEJOYHOrO0 MeTajla B PacTBOPE MOXKHO BbIICINTH W3  PacTBoOpd

COOTBETCTBYIOLIME KOMIUIEKCHBIe coiH. PaccuuTaeM COCTaB COJH JI Mo MaccoBOH

N0JI€ KaJIusi B HEW.
15
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