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3apgavya MX0-2022

TunnyHaa 4yepHas rnasypb COCTOUT M3 Xene30ocodepXalimx OKCUAOOB CO CTPYKTYpPOM
wnuHenu. lnunenn nmerot obwyto dopmyny AB:O.m npeactaBnaoT cobom Kybmyeckyro
NNoTHENWY YynakoBky wnoHoB O27, B KOTOpOM KaTuMoHbl A 3aHumMarT 1/8 uyacTb
TeTPasApUUYeCcKmMX NMyCcToT, a KaTUoHbI B - 1/2 okTasgpuueckmnx, Kak nokasaHo Ha pUcyHke
3/IEMEHTAPHOMN SYENKW.
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Kpucrannbl u Hekpuctannoi?
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Kpucrannumuyeckoe n aMop¢dpHoe cocToiHUe
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DNeMeHTapHaa fs4yeuka

24 — 3TO PparMeHT KpUCTanIn4yeckom pelleTkn, PasMHOXEHMEM KOTOPOro
NyTEM nMapasyieNlbHOro rMepeHoca BAOSb HaNpaBleHUU pebep 3TOro
dparMeHTa MOXHO nNOJiy4YnuTb BCHO CTPYKTypy. A wuMeeTr dopMy
napannenorpaMma Ha NaoCKOCTU UM napannenenvnena B NMPOCTPAHCTBE,
ob6nagaroui MUHUMANbHbIM 06BbeMOM (M/owagbto) M MaKCUManbHbIM
KOJINYEeCTBOM NPSMbIX YIJ10B.
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3apaHue. Ha npuBenéHHbIX PpparmMeHTax KpUCTaNSIMYeCKOM CTPYKTYpbl Ha

MJIOCKOCTU BblOepuTE BEPHbIN CNOCOO6 BbIGOPA 3/IEMEHTAPHOM SYENKMN.
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3apaHue. Ha npuBenéHHbIX dparmMeHTax KpUCTaSNIMYECKOM CTPYKTYpPbl Ha

MJIOCKOCTU BblOepuTE BEPHbIN CNOCOO6 BbIGOPA 3/IEMEHTAPHOM SYENKMN.

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y



3apaHue. Ha npuBenéHHbIX dparmMeHTax KpUCTaSNIMYECKOM CTPYKTYpPbl Ha

MJIOCKOCTU BblOepuTE BEPHbIN CNOCOO6 BbIGOPA 3/IEMEHTAPHOM SYENKMN.

" o - O - o " &)
Oo OO OG Oe
o o o o
o/ o o0 |0 ‘o
o o o o
.o ° QO o 00 ° Oo o

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y



3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y



3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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3apaHue. Cpegn nNpmMBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3N1EMEHTAPHY A4YenKy.
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3apaHue. Cpegn nNpmMBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3N1EMEHTAPHY A4YenKy.
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3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.
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3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.
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3apaHue. Cpegn nNpmMBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3N1EMEHTAPHY A4YenKy.
‘OO‘OO‘OO‘
o @ © ©c @ ° ©c @ °

‘OO’OO‘OO‘
O‘OO‘OO’OO
Q ©° o @ © o @ © o @ ©

oo‘oo‘oo‘oo
°oo‘oo°oo°
o @ ©o o @ o o @ o o

oo‘oo’oo‘

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y

15



3apaHue. Cpegn nNpmMBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3N1EMEHTAPHY A4YenKy.
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3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.
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3apaHue. Cpegn nNpuvBeOeHHbIX Ha MIOCKOCTM HABOPOB aTOMOB BblibepuTe

3/IEMEHTAPHYHO AYEUnKY.

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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DNeMeHTapHaa fs4yeuka

Makcum JlnxaHos . XuMnyeckmnim pakynbreT MY
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MapameTpbl 31IeMEeHTAPHOU SAUYEeUKH

a, b ¢ — gnuvHbl pebep napannenorpamMmma

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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MapameTpbl 31IeMEeHTAPHOU SAUYEeUKH

a, f vy — yrnbl Mexay pebpamm napansenorpamMmma

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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Kakune 6biBaloT aileMeHTapHble AYeUuKun?
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KoHuenuusa wapoBbix
YNAaKOBOK U KJ1a[ oK




LLlapoBble ynakoBku

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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LLlapoBble ynakoBku

NSOTHbIN (TEeTparoHanbHbIN)
crnom

MakcuMm JTnxaHoB. XuMudeckum pakynbtet MI'Y
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LLlapoBble ynakoBku

Makcum JlnxaHos . XuMnyeckmnim pakynbreT MY
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LLlapoBble ynakoBku
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NMnoTHenWwmMe WapoBblie YNAKOBKU

3apaHue. KakoBO OTHOLLEHME YMcia NycToT B O4HOM MJIOTHEWMLEM C/10€ K
YMCNYy WAapoB?
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NMnoTHenWwmMe WapoBblie YNAKOBKU

MakcuMm JTnxaHoB. XuMudeckum pakynbtet MI'Y
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MnoTHenwmMe WapoBbie YNaKOBKU

CKONbKO CYyLLEeCTBYEeT BAPMAHTOB PAaCMOIOXEHNA BTOPOro C/loa Hag NMepBbiM C/I0EM
NJOTHENLW MM CNOCOBOM ?
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MnoTHenwmMe WapoBbie YNaKOBKU
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MnoTHenwne WapoBbie YNaKOBKMU
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MnoTHenwne WapoBbie YNaKOBKMU
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MnoTHenwne WapoBbie YNaKOBKMU
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MnoTHenwne WapoBbie YNaKOBKMU
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ABCABCABC...
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MnoTHenwne WapoBbie YNaKOBKMU

ABCABCABC...
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MnoTHenwne WapoBbie YNaKOBKMU
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MnoTHenwne WapoBbie YNaKOBKMU

A 6biBaeT nu NLLUY 6onblwen cnomHoCcTn?

B B 4-x chonHaga Ny
BCBABCB.. 4-x chomnHaga Ny
BCB BCBC.. 5-ucnonHaallLlLy

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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MnoTHenwne WapoBbie YNaKOBKMU

o — Sm — 9-Tn cnomHaga Ny

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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3agaHue

Kakne m3 npmBeeHHbIX CXeEM MOBTOPEHUA MNJIOTHENLLMX CJIOEB (HaJ'IO)KeHl/Iﬂ
MJIOTHENLLMX C/TOEB AOPYyr Ha ,u,pyra) HEe COOTBETCTBYHOT MJOTHENLLMM lwapoBblM

ynakoBkam?
A) ABCABC... b) ABACABAC... B) ABBABBA..

) ABCBCABCBC...[]) ABCCBABCCB...

Ilnsa ocTtanbHbIX cnyyaeB onpenennte conHocTb LY.
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Cesa3b napameTtpoB D4 ¢ pasMepoM LLApPOB

3apaHue. [1oN1oHNI KpUcTanamlyeTca B NMPOCTOM Kybmyeckowm kiagke.
Onpepenute MeTaNIMYeckKMn paanyc MOSIOHUA, eCniin napamMeTp ero
3/1eMeHTapHOM a4yenkn paBeH 3.36 A.
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Cesa3b napameTtpoB D4 ¢ pasMepoM LLApPOB
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Cesa3b napameTtpoB D4 ¢ pasMepoM LLApPOB
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Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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KacaHune wapoB nponcxoamT

BOO/Ib AMaroHanm kyoa!
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CBsi3b NnapameTpoB DA c pa3MepoM LLApPOB
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CBsi3b NnapameTpoB DA c pa3MepoM LLApPOB

3apaHume. Paccumntamte 3HadyeHMe napametpa ¢ ana 4-x cnomHowm MY um
Bblpa3nTe ero 4yepes pagunyc wapa. lNpmmmnte pagunyc wapa R =1.

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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Cesa3b napameTtpoB D4 ¢ pasMepoM LLApPOB

3apaHume. Paccumntamte 3HadyeHMe napametpa ¢ ana 4-x cnomHowm MY um
Bbipa3unTe ero 4yepes paguyc wapa. Npmmmte pagnyc wapa R =1.

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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CBsi3b NnapameTpoB DA c pa3MepoM LLApPOB

2 cnonHaa Muly =rny [ P O
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c—a3

N

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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CBsi3b NnapameTpoB DA c pa3MepoM LLApPOB

2 cnonHaa Ny =rny u o
o a=2R
C
a
PaccTtosHune Mmexnay 2 2
NAOTHEULLMUMU CNTOAMM \ 3 \ 3
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Kpucrannunyeckoe
CTpOEeHUue MeTasiJioB




OCHOBHbIe CTPYKTYPHbI€ TUMbl METANJIOB

a-W
Ag, Au, Rh, Ir, Be, Ti, Tc, Ry, Fe, V, Nb, Ta,
Pd, Pt, Al, Pb Re, Os, P33 Cr, Mo, W, LLIM

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y 62



OCHOBHbIe CTPYKTYPHbI€ TUMbl METANJIOB
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M.C. JlnxaHoB. «[TyTb k OnumMny» (Xumus). 9 oktabps 2022
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OCHOBHbIe CTPYKTYPHbI€ TUMbl METANJIOB

MakcuM JlnxaHoB. XuMuyeckmnm dakynotet MMy
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OCHOBHbIe CTPYKTYPHbI€ TUMbl METANJIOB

MeTtannuyeckuii paguyc, nmM

120

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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OCHOBHbIe CTPYKTYPHbI€ TUMbl METANJIOB

MakcuM JlnxaHoB. XuMuyeckmnm dakynotet MMy
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ATOM BHYTpPWU
24

ATOM Ha pebpe 24 A

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y

Yucno popmMynbHbIX eanUHUL,

ATOM Ha rpaHm 24

ATOM B BeplmHe 34
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3apaHue. MeTtannumyeckoe xeneszo nnasutca npu 1811 K. Mexnay
KOMHAaTHOW TeMMepaTypon N TOYKOW MNiaBJIEHNA MeTalNINYEeCKOe Xeneso
MOXET CyLWeCTBOBATb B PA3/IMYHbIX KPUCTAITIMYECKMX dOopMaXx.

OT komHaTHoOM TeMmnepatypbl go 1185 K kpuctannmyeckaa cCTpykTypa
MeTannmyeckoro xenesa cywectayeT B Buae OLK peweTkn (a-Fe).

OT1 1185 K no 1667 K ctpykTypa ctaHoBuTtcsa [ LIK (y-Fe).

Bobiwe 1667 K n BNAOTb OO0 TOYKU MABMEHUA Xesie30 BO3BPALLAETCH K
OUK-cTpykType. NocneoHas da3a Ha3biBaeTca 6-Fe.

[MAOTHOCTb YMUCTOrO MeTan/iMdeckoro xenesa coctapnsgetr 7.874 rcm3
npu 293 K.

1.  PaccuntamTe MeTannyeckmim pagunyc xenesa
2. PaccumTtamTe nnoTHOCTb Xene3a npu 1250 K

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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HYCTOTbI B LWIAPOBbLIX yrNMaKoBKaX U KJlagaKaX

TETPaAsapuU4ecKkune
MyCTOTbI

oKTasgpuyeckue
NycToThl

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y 69



nyCTOTbI B LWIAPOBbLIX yrNMaKoBKaX U KJlagaKaX

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y

70



Kpucrannuueckoe
CTpOEHMe MOHHbIX




KoHuenuusa onucaHus CTPOEHUNA UOHHDbIX KPUCTaNJ/10B

OaounH TN noHoB obpa3zyeT LY, B nycTOoTax KOTOpOu

pacnonararTcs MOHbl APYroro Tmna

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y 72



CTpyKkTypbl npousBogHbie ot MUY
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MakcuM JlnxaHoB. XuMuyeckmnm dakynotet MMy
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CTpyKkTypbl npousBogHbie ot MUY

CTPYKTYPHbIN TN KAMEHHOU CONMun

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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CTpyKkTypbl npousBogHbie ot MUY

MakcuMm JTnxaHoB. XuMudeckum pakynbtet MI'Y
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CTpyKkTypbl npousBogHbie ot MUY

CTpyKTYpHbIV TN aHTUPNOOpUTA

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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CTpyKkTypbl npousBogHbie ot MUY

ZnS - cchanepur KoopauHaumoHHoe
OKpY>XeHue cepbl

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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Apyrue cTpyKTypHbie TUMNbl MOHHbIX KPUCTAJIIOB
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CtpykTtypHbiu TUN CsCI

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y
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3apaHume. [lns ogHoro w3 ranoreHmaooB uUe3ma CsHal xapakTepHoO
aBieHue nonnMmopdmama — CylLlecTBOBaHMe B HEeCKO/TbKUX
KpUcTananyeckmx moamndukaumax. Tak npum OO6blYHbIX YC/IOBUAX 3TOT
ranoreHung Kpuctannamisyetcsa B CTpykTypHom Tune CsCl, a npwm
NOBbLILLEHMM TeMnepaTypbl NpeTeprneBaeT MpeBpalleHne B CTPYKTYpPY
kameHHou conn — NaCl.

1. B kakoM wun3 cTpykTypHbix TmnoB CsHal 6yner mmeTb 60nbluyto
NnNoTHOCTE? OTBeT noAaTBeEPOMUTE pPACYETOM OTHOLUEHMA MNNOTHOCTEWN,
eC/lM U3BECTHO, YTO NapaMeTp aneMeHTapHou ayenkm CsHal cocTtaBnsaer
a = 4.11A (ctp. Tun CsCl), a = 6.95A (ctp. Tvn NaCl).

0°2,0°9:°

© 0 o0
Oo °O °°

CrpykTrypHbi TUn NaCl CtpykTypHbI TN CsCl

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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3apaHume. CumTaeTcsd, UYTO B MOHHbIX CTPYKTypax aHWMOHbl Obpas3yoT
KJ1aaKy, & KaTMOHbl pacnosararTca B nyctotax. lak, B cTpykType NaCl
aHMoOHbI xsiopa dopmumpytoT 3 cnomnyto LY (KITY), a kKaTnoHbl HaTpus

3aCeJIAT BCE OKTasgpmnyecCKkmne nyCctoTbl.

2. PaccumntamTte MoOHHbIM paguyc ranoreHa B CsHal B cTpykTypHOM

Tmne NacCl.

3. PaccuutamTte pagumyc TeTpasapuyeckonm nycToThbl, Bbipa3mMB €ro

yepes paaunyc Hal.

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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3apaHue. [lnnHa pebpa anemMeHTapHou auenkm kameHHoum conm NaCl a =
5.66 A. MloHHbiln paguyc xnopa r(Cl7) = 1.81 A. Hangute paguyc kaTmoHa

HaTpuna. PaccuntanTe TeopeTmdeckytro nnotHocTb NaCl.

a = 2r(Na*) + 2r(CL")

r(Na*) =a/2 — r(Cl") =
=5.66/2 —1.81=1.02 A

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y 81



3apaHue. [lnnHa pebpa anemMeHTapHou auenkm kameHHoum conm NaCl a =
5.66 A. MloHHbiln paguyc xnopa r(Cl7) = 1.81 A. Hangute paguyc kaTmoHa

HaTpuna. PaccuntanTe TeopeTmdeckytro nnotHocTb NaCl.

d=m5q/V>4
M35 = Msq/Ny=M(NaCl)Z/N,

— 33
Vog =@

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y 82



3apaHue. [lnnHa pebpa anemMeHTapHou auenkm kameHHoum conm NaCl a =
5.66 A. MloHHbiln paguyc xnopa r(Cl7) = 1.81 A. Hangute paguyc kaTmoHa

HaTpuna. PaccuntanTe TeopeTmdeckytro nnotHocTb NaCl.

d=m5q/V>4
M35 = Msq/Ny=M(NaCl)Z/N,

— 33
Vog =@

g M(NaCl)-Z 58.5 - 4
~ Ng-a3  6.02-1023-(5.66-1078)3

= 2.14r/cM3

Makcum JlnxaHoB. XuMuyeckmm pakynotet MI'Y



3apaHue. Xugkoe npu H.y. NpocToe BewectBo A, B3ATOe B W3ObITKE,
pacTBOpSETCsH B pazbaBieHHOM a30THOM KMCIOTe C 06pa3oBaHUEM pacTBOpP
conun B. lNpn MmeoneHHoM gobaBrieHMM NO KanasaM pacTBopa nmoamaa Kasaus
BbiMaOaeT Xento-3eneHbinr ocagok €, npoekumm Kpuctanimyeckou
CTPYKTYpPbl KOTOPOro Ha pasHble MSIOCKOCTM MPMBELEHbI HA PUCYHKE HUXE,
JnemeHTapHaa adenka C tetparoHanbHada (a=b #Zc a=f=y=90°, d=7/.72

r/cm3).
o0 6o
52'74A°
C} @ Cg)z.n/f\ 3.42/5‘° O
() @ O O
| o
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3apaHue. Xugkoe npu H.y. NpocToe BewectBo A, B3ATOe B W3ObITKE,
pacTBOpSETCsH B pazbaBieHHOM a30THOM KMCIOTe C 06pa3oBaHUEM pacTBOpP
conun B. lNpn MmeoneHHoM gobaBrieHMM NO KanasaM pacTBopa nmoamaa Kasaus
BbiMaOaeT Xento-3eneHbinr ocagok €, npoekumm Kpuctanimyeckou
CTPYKTYpPbl KOTOPOro Ha pasHble MSIOCKOCTM MPMBELEHbI HA PUCYHKE HUXE,
JnemeHTapHaa adenka C tetparoHanbHada (a=b #Zc a=f=y=90°, d=7/.72
r/cm3).

6Hg + 8HNO; - 3Hg,(NO5), + 2NO + 4H,0

Hg,(NO3), + 2KI = Hg,l,4 + 2KNO;
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3apaHue. Xugkoe npu H.y. NpocToe BewectBo A, B3ATOe B W3ObITKE,
pacTBOpSETCsH B pazbaBieHHOM a30THOM KMCIOTe C 06pa3oBaHUEM pacTBOpP
conun B. lNpn MmeoneHHoM gobaBrieHMM NO KanasaM pacTBopa nmoamaa Kasaus
BbiMaOaeT Xento-3eneHbinr ocagok €, npoekumm Kpuctanimyeckou
CTPYKTYpPbl KOTOPOro Ha pasHble MSIOCKOCTM MPMBELEHbI HA PUCYHKE HUXE,
JnemeHTapHaa adenka C tetparoHanbHada (a=b #Zc a=f=y=90°, d=7/.72
r/cm3).
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3apaHue. Xugkoe npu H.y. NpocToe BewectBo A, B3ATOe B W3ObITKE,
pacTBOpSETCsH B pazbaBieHHOM a30THOM KMCIOTe C 06pa3oBaHUEM pacTBOpP
conun B. lNpn MmeoneHHoM gobaBrieHMM NO KanasaM pacTBopa nmoamaa Kasaus
BbiMaOaeT Xento-3eneHbinr ocagok €, npoekumm Kpuctanimyeckou
CTPYKTYpPbl KOTOPOro Ha pasHble MSIOCKOCTM MPMBELEHbI HA PUCYHKE HUXE,
JnemeHTapHaa adenka C tetparoHanbHada (a=b #Zc a=f=y=90°, d=7/.72
r/cm3).

d)ad) d)c

?2.74/& o
(o) o (a ] o c=2742+272+342=11.62 A
22.72,& 3.42A
o O o o O
(P O Q ° : (o) g Z - M(Hg,I>)
a I ‘ Nj-a?-c
| zMmHgl,) 3.656 B 8 .
= \/ Nycd \/6,02-1023-11,62-10 S22 4,93 - 107 em = 4,93 A
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.

Hg,l,L + 2KI > K,[Hgl,] + Hgd
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.

Hg,l,L + 2KI > K,[Hgl,] + Hgd

Hg,(NOs), + Na,S » HgS¢ + Hgl + 2NaNO4
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.

Hg,l,4 + 2Kl -» K,[Hgl,] + Hg
Hg,(NOs), + Na,S » HgS¢ + Hgl + 2NaNO4

HgS! + Na,S » Na,[HgS,]
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.

Hg,l,d + 2Kl - K,[Hgl,] + Hge
Hg,(NOs), + Na,S » HgS¢ + Hgl + 2NaNO4
HgS! + Na,S » Na,[HgS,]

Hg,(NOz), + SnCl, » Hg,CL,d + Sn(NO4),
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[lpn panbHenmwem pgobaBneHum K ocagky C moampa Kkanma uUBeT ocaaka
M3MEHSAETCHA 1 B pe3ynbTaTe obpa3syeTca becuBeTHbIM pacTtBop D 1 yepHbIN
ocafok.

Ecnun Kk pactBopy B npunutb pactBop cynbduaa HaTpms, TO cpa3y BbiNnagaeT
YepHbIN 0Caa0K N obpasyeTcsa becLBeTHbIV pacTeop E.

[lpn pobaBneHun K pactBopy B congHokmcnoro pacteBopa xaopuaa
onoBa(+2) cHadana Bbimagaet 6Genbir ocagok F, wm3ocTpykTypHbin C,
KOTOPbIM MOCTEMEHHO 4YepHeeT. B pactBope coegmHeHUM snemeHTa A He
ocTaeTcs.

Hg,l,d + 2Kl - K,[Hgl,] + Hge
Hg,(NOs), + Na,S » HgS¢ + Hgl + 2NaNO4
HgS! + Na,S » Na,[HgS,]
Hg,(NOz), + SnCl, » Hg,CL,4 + Sn(NOx),

Hg,Cly + SnCL, + 2HCL » 2Hg + H,SnCl,

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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A aBnaeTca ooHUM M3 KOMMOHEHTOB KynpaTHOro ceepxnpoeogHuka — G, gnsa
KOTOPOro 6bi/10 O6HAPYXEHO OOAHO M3 PEKOPOHbIX 3HAYEHUN KPUTUYECKOM
TeMnepaTypbl. TeTparoHanbHas s>1eMeHTapHas sdenka G npuBegeHa Ha
PUCYHKE HMXE, a TakXXe MokKa3aHbl HEKOTOPbIE MeXAaTOMHbIe PACCTOSAHUS.

° 2.88 A

Cu

1.94 A
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A aBnaeTca ooHUM M3 KOMMOHEHTOB KynpaTHOro ceepxnpoeogHuka — G, gnsa
KOTOPOro 6bi/10 O6HAPYXEHO OOAHO M3 PEKOPOHbIX 3HAYEHUN KPUTUYECKOM
TeMnepaTypbl. [eTparoHasnbHaa 3nemMeHTapHaa sdemka G npuBegeHa Ha
PUCYHKE HMXE, a TakXXe MokKa3aHbl HEKOTOPbIE MeXAaTOMHbIe PACCTOSAHUS.

Ba — 2

Cu -1

Hg — 1

O - 4]

Ba,CuHgO,,
\ 194 A
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A aBnaeTca ooHUM M3 KOMMOHEHTOB KynpaTHOro ceepxnpoeogHuka — G, gnsa
KOTOPOro 6bi/10 O6HAPYXEHO OOAHO M3 PEKOPOHbIX 3HAYEHUN KPUTUYECKOM
TeMnepaTypbl. [eTparoHasnbHaa 3nemMeHTapHaa sdemka G npuBegeHa Ha
PUCYHKE HMXE, a TakXXe MokKa3aHbl HEKOTOPbIE MeXAaTOMHbIe PACCTOSAHUS.

a=2193=386A

c = 1942 + 2:(2.702 - 1.932)1/2
+2:(2.882 - 211.932)1/2=9.49 A
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3apgaHue. OSKBUMONAPHYKO CMeCb oKcupaa naHtaHa(+3) un  okcuga
MapraHua(+2) noaBepram  o6Xury B MNPUCYTCTBUU  KUCNopoda npu
TemnepaTtype 800°C. B kayecTBe OCHOBHOIro npoaykrta 3Ton peakumm 6bi110
NONy4YeHO Bel,ecTBO X, KPUCTA/I/IM3YIOLLEECH B CTPYKTYpPE NepoBCKMTA.

1. V3ob6pa3unTte aneMeHTapHyto ayenky (2A) nepoeckmTta. Kakme nosmumm B
CTPYKTYpPE 3aHMMAaEeT KaTUOH NNaHTaHa, a Kakme KaTMoH MapraHua? Nouyemy?

2. Onpepenute 4ncno GopMysibHbIX EANHUL, B DA NepoBCKMTA.

3. Onpepennte MONAPHYKO Maccy BewectBa X U paccymtamTe ero
TEOpPEeTUYECKYIO MIIOTHOCTb, €C/IM U3BECTHO, YTO napaMeTp 3/1eMeHTapHOW
ayenkn okcmpga MnO, kpuctannusyrouwerocs B cTpykTypHom Tune NacCl,
cocTaBnsieT 4.46 A, MOHHBIN paguyc KMcnopoaa r,.,(027) = 1.32A, a NoHHbIN
pagmyc Mn npu M3MeHeHUU CTerneHW OKUCNEHUS Ha eOuHULY MeHAeTCHa Ha
23.1%.

4. OueHUTe MOHHbIM pagunycC KaToHa laHTaHa B coegmHeHunm X.

MakcuMm JlnxaHoB. XuMmuyecknm pakynbtet MI'Y
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3apgavya MX0-2022

TunnyHaa 4yepHas rnasypb COCTOUT M3 Xene30ocodepXalimx OKCUAOOB CO CTPYKTYpPOM
wnuHenu. lnunenn nmerot obwyto dopmyny AB:O.m npeactaBnaoT cobom Kybmyeckyro
NNoTHENWY YynakoBky wnoHoB O27, B KOTOpOM KaTuMoHbl A 3aHumMarT 1/8 uyacTb
TeTPasApUUYeCcKmMX NMyCcToT, a KaTUoHbI B - 1/2 okTasgpuueckmnx, Kak nokasaHo Ha pUcyHke
3/IEMEHTAPHOMN SYENKW.

@ o €
S W >
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3apaya MX0-2022

?

N auemke:

v

Ckonbko KaTnoHoB A 1 cKoibkKo B HaxoaunTcsa B aieMeHTapHO

)

b

(

< MmO
2 o @
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Kpucrannunyeckoe




CtpoeHue TBepAbiX BewecTB. [lpyrne Buabl B3aMMOOEUCTBUS.
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CtpoeHue TBepAbiX BewecTB. [lpyrne Buabl B3aMMOOEUCTBUS.

B,, — CTPyKTypHasn
eAuHMLA aNINOTPONMHbIX

Moaudukaumm 6opa
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CTtpoeHue TBepAabiX Bew,ecTB. A pyrmue Buabl B3aMMoaemncTeums.

SiO,

MakcuM JlnxaHos. Xummueckuit pakysibteT MY 105



CtpoeHue TBepAabix Bew,ecTB. [lpyrue Buabl B3aMMOAENUCTBUA.

§
&

Benbin P, Kyéuueckumn P (hp) YepHbin P (hp)
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Cnacu60o 3a BHUMaHue!



https://disk.yandex.ru/d/UrSL7e6¢Y7qALQ

likhanovms@my.msu.ru
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