8 kiacc

Bce 3amaun o 25 6amios

3anava 1. HenpuBbIYHBIE MOJIEKYIIBIL.

Bapuantr 1. Dnement X oOpa3yeT ¢ KHUCIOPOJIOM HECKOJbKO OMHAPHBIX COCAMHEHHM,
Han0oJIee U3BECTHBIMH M3 KOTOPBIX ABJISIOTCS A (MaccoBas a0uis aneMenTa X, ox = 50,0%) u
B (ox = 40,0%). OmgHako, CyIIECTBYIOT W JIpyrue OWMHApPHBIC COCIUHEHUS JJIeMEHTa X C
kuciopooM, Hanpumep, C (ox = 33,3%) u D (ox = 94,12%). YcranoBute cocTtaB BemecTs A,
B, C u D, Hapucyiite ux CTpyKTypHbIe (Qopmynbl. OMUIINTE XUMHYECKHE CBOMCTBA ITHX
OuHapHBIX coeauHeHud. Kakue ele OMHapHbIe cOeMHEHUs 3JIeMeHTa X ¢ KuciaopojgoMm Bam
W3BECTHBI?

PEIIEHUE

A — SO, B — SO3, C — SO4, D — SgO. SO mmu S;0, Tak ke MPUHUMAIOTCS JIFOOBIC JPYTHE
OMHApHBIE COETMHEHUS CEPhI

ITo 2 Gamna 3a monekyssipabie hopmysasl A-D (makc 8 6amios)
ITo 2 6aia 3a ctpykrypHbie Gopmyiasl A-D (makc 8 6amioB)

ITo 2 Gamra 3a peakuuu A-D (mMakc 8 6amioB) (ocTaToyHO MO | peakiuu Ui KaskKI0ro
BEIIIECTBA)

1 6amn 3a mroboe Ipyroe OMHAPHOE COCTMHEHHUE.

UTOI'O: 25 6amnoB

Bapuanr 2. DOnement X oOpa3yeT ¢ KHCIOPOJOM HECKOJbKO OMHAPHBIX COCIMHCHHH,
HanboJiee U3BECTHBIMU SIBISIFOTCA A (MaccoBas 10sis snieMenTa X, ox = 46,67%) u B (ox =
30,43%). OnHako, CyIIECTBYIOT M Ipyrue OMHAPHBIE COSIMHEHHUS dJIEMEHTa X C KUCIOPOIOM,
nanpumep, C (ox = 22,58%) u D (ox = 77,78%). Ycranosute cocras Beiects A, B, C u D,
HapHUCyiiTe UX CTPYKTypHbIe (opmyibl. ONMUIINTE XUMUYECKHE CBOMCTBA ITHX OWHAPHBIX
coenuHeHuil. Kakue emie GuHapHble coeTMHEHUs deMeHTa X ¢ KucaopoioM Bam u3BecTHBI?

PEHIEHUE

A —NO, B - NO2, C — NOz, D — NsO (NO*Nz’). N20, Tak ke NpHHUMAIOTCS JTIO0bIE IPYTrUe
OMHApHBIC COCTMHEHUS a30Ta.

ITo 2 6amna 3a monekynsipabie Gopmyiasl A-D (Make 8 6annoB)
ITo 2 Gamna 3a cTpykrypHbie popmyinsl A-D (Makc 8 6amios)

ITo 2 Gamra 3a peakiuu A-D (makc 8 GamioB) (moctaTouHo 1o 1 peakiuu Ui KaK0ro
BEIIECTBA)

1 Gamnn 3a nr060€ Apyroe OMHAPHOE COSAMHEHUE.

UTOTI'O: 25 6amnos



Bapuant 3. DOnement X oOpa3yeT ¢ KUCIOPOJOM HECKOJIBKO OHHAPHBIX COCIWHEHUH,
Han0oJiee U3BECTHBIMM SIBISIOTCS A (MaccoBast 10J1s neMenTa X, ox = 42,86%) u B (ox =
27,27%). OnHako, CyIIECTBYIOT U Ipyrue OMHAPHBIC COCAMHEHHUS dJIEMEHTa X C KHCIOPOJIOM,
nanpumep, C (ox = 20,0%) u D (ox = 52,94%). Ycranosute cocraB BemectB A, B, C u D,
HapUCYHTE WX CTPYKTypHBbIE (popmynsl. OmummTe XMMHUYECKHE CBOMCTBA 3TUX OWHApPHBIX
coenuHeHuil. Kakue eiie OuHapHble COETUHEHUS 3JeMeHTa X ¢ KMCI0poioM Bam u3BecTHBI?

PEIIEHUE

A —-CO, B-CO,, C—COs, D—-C302. C1209, Tak e NpUHUMAIOTCS JIIOOBIC Ipyrue OMHapHBIC
COCIIMHEHHMS YIIIepoia

ITo 2 Gana 3a monekyssipubie hopmysasl A-D (makc 8 6amios)
ITo 2 Gayna 3a ctpykrypHbie Gopmyiasl A-D (makc 8 6amioB)

ITo 2 Gamma 3a peaknuu A-D (mMakc 8 0amioB) (ocTaToyHO MO 1 peakiuu JUis KaKI0ro
BEIIIECTBA)

1 6amn 3a mr0boe apyroe OMHAPHOE COCTMHEHHUE.

HUTOI'O: 25 6amnos

3amgaua 2. Peakiuu snementa J.

Peakuu HEKOTOPOro MpPOCTOrO BellecTBa I TMOKa3aHbl Ha cxeme. [Ipemnokure aBa MPOCTHIX
BEIECTBA, YAOBIETBOPSAIOIIMX YKa3aHHOM cXeMe, a TaKke HanumuTe (QOopMyIbl
COOTBETCTBYIOIIMX UM coenuHeHnil A, b, B. Hanumure ypaBHeHUs peakini, yKa)KUTE YCIOBUSA
UX mpoBeaeHus. UTo mpou30iieT, eciim A pacTBOPUTH a) B BOJE; 0) B BOJHOM pacTBOpE IICIIOYH,
B) B kuciote? Hanmumure ypaBHEHUST BOZMOYKHBIX PEAKITUH.

Bapmanr 1.
Cly(u36) c) D
9 — A — b — B
Bapuanr 2.
Bro(us6) c) 6
9 — A —— b —FF B
Bapuanr 3.
F2(130) C] C)
) — A —F b —F—F B
Bapuanr 4.
l,(1136) c) D
) — A —F b —F—F B
PEIHIEHHUE

Hanpuwmep, D — rayuuii, is Bapuanta 1: A — GaCls (GaxCls); b — Ga.Cls (Ga[GaCls]); B —
GaCl.



ITo 0,5 Ganna 3a Kax bl MPEAIOKEHHBIN 31eMeHT (Make 1 6ai)
ITo 1 Gammy 3a popmynsl A — B uis 1Byx sreMeHToB (Makc 6 0ansioB)
ITo 1 Gamna 3a peakuuu B IIENOYKE, BCETO 6 PEaKIHii Tt 2 pa3HBIX AJIEMEHTOB (Makc 6 6ayioB)

ITo 2 Gammy 3a peakuuu A ¢ BOJOH, IIEIOYbI0 U KUCTIOTOH (Makc 12 6amioB)

3amaua 3. «Hano»

Bapuanr 1.

Kak w3BecTHO, HAHOTEXHOJOTMHM OJHUM W3 Haubosiee OBICTPO Pa3BHUBAIOLIMXCS
HaHpaBJ’IeHI/Iﬁ HAayKW W TCXHUKHU. HpI/I 3TOM BcCe OOJIblliee BHUMAaHHE YACTACTCA CUHTE3Y U
HCCIIEIOBAaHUIO ChepruuecKux Oumerauimdeckux “core-shell” manowactuii, T.e., HAHOYACTHII, Y
KOTOPBIX BHYTPEHHEE SIpO COCTOMT M3 aTOMOB OJHOTO, a BHEIIHSS 00O0J0YKa — M3 aTOMOB
JPYyroro MeTaia.

A) Yto Takoe HaHO4acTULA?

b) Ouenute pasmep cdepuyeckoil HaHOYACTHUIBI, SAPO KOTOPoM coctouT u3 80 aToMOB
30110Ta, a 060710uKa — 13 100 aToMoB cepebpa. ITnoTHOCT, cepebpa mpumuTe paBHoit 10500 Kr/m®,
a TIOTHOCTH 30110Ta — 19320 kr/™m>.

B) Ilpeanoxure cnocod cHHTE3a CYCIEH3UH, COJepXalled Takue HaHOYaCTHIbl, C
WCTIOJIb30BAHMEM B Ka4eCTBE MCXOHBIX BEIIECTB TeTpaxiiopoaypaTa HaTpHs, Jisimuca, hopMuara
HaTpus, BOABI.

JIns cnpasku: 06beM IIapa CBSI3aH C PaMyCcoM COTIIaCHO cooTHomeruo: V = 4/3xr?

Pemnenne

1. Hanouacmuya — 006beKT, pa3Mepbl KOTOPOTO BO BCEX TPEX U3MEPEHUSIX COCTABJISAIOT HE
6osee 100 aM. OtHAKO B HAHOTEXHOJIOTHHU MCTIOJIB3YETCS APYTrOe ONPEICTICHUE — HAHOYACmuya —
00BEKT AMAMETPOM JI0 HECKOJIbKUX COTEH HAaHOMETPOB, MaJbIi pa3Mep KOTOPBIX TAKKE UIPaeT
3HAYUTEIBHYIO POJIb B MX CBOMCTBAX U MpUMEHEHUH (5 0a/1J10B)

2. OnpenenuM BHavyasie 00beM aapa. Vypa = M/p = 80*197*1.66%10724/19,32 = 1,354*10%
cm?

r = (3V/4n)'? = 6,86*108 cm = 0,686 1M (5 6a/10B)

3. Onpenenum 00beM 000109kH. Vg = M/p = 100*108*1.66*10724/10,50 = 1,707*10%! cm?®

Jy1a BHeLIHE 000JI0YKY CITPABEAIMBO COOTHOIICHUE:

V =4/3n(r® — 1)

Otciona 12 = (3(Vama + Vos)/4m)H3 = 9,035*108 cm = 0,904 um (5 6as110B)

3. Buauane cienyer CHHTE3UPOBATh HAHOYACTHIIBI 30JI0TA!

2NaAuCls + 3HCOONa = 2Au + 5NaCl + 3CO. + 3HCI (5 6a10B)

BropsiM sTanom Oyzaer cuHTe3 cepedpa:

2AgNO3z + HCOONa = 2Ag + NaNO3 + CO> + HNO3 (5 6as1;10B)

Bapuant 2.

Kak u3BecTHO, HAHOTEXHOJIOTUHU SIBISIFOTCSI OJJTHUM U3 HambOosee ObICTPO pa3BUBAIOIIMXCS
HampaBJICHUH HAyKu M TeXHHKHU. [Ipu »TOM Bce Oomblliee BHHUMAaHUE YIENAETCS CHUHTE3Y H
UCCIIEIOBAaHUIO ChepuuecKkux Oumeraumdyeckux “core-shell” manowacruil, T.e., HAHOYACTHII, Y
KOTOPBIX BHYTPEHHEE AP0 COCTOUT M3 aTOMOB OJHOTO, a BHEIIHSASA O0OJOYKa — M3 aTOMOB
JIpYroro Meraiia.

A) Yto Takoe HaHOYacTHLIA?



b) Ouennre pasmep chepuueckoil HAHOYACTHIIBI, PO KOTOpoil cocrtouT u3 120 aromoB
cepebpa, a o6osouka — u3 300 atomMoB Meau. [1noTHOCTL cepebpa mpumute pasHoii 10500 kr/m?,
a IIOTHOCTB MeM — 8920 Kr/m>.

B) Ilpemnoxkure cnoco® CHHTE3a CYCIICH3WH, COJICpXkAalleld Takue HaHOYACTHUIBI, C
HCIIOJIb30BAHHMEM B KAaUCCTBC MCXOJHBIX BCHICCTB a3ypuTa, JIiAIHCa, (1)OpMI/IaTa HaTpus, BOIbI,
CEpPHOM KHUCJIOTBHI.

JIns cnpasku: 06beM IIapa CBS3aH C PaNyCOM COTTIACHO cOOTHomeH o: V = 4/3xr?

Pemienne

1. Hanowactumna — 00beKT, pa3Mepbl KOTOPOTO BO BCEX TPEX M3MEPEHHSIX COCTABISIOT HE
6onee 100 am. OTHAKO B HAHOTEXHOJIOTUH MCIIOJIB3YETCs APYroe OnpeaesicHue — HAHOYACTUIIA —
O00BEKT JMAMETPOM JI0 HECKOJIBKHUX COTCH HAHOMETPOB, MaJIbI pa3Mep KOTOPBIX TAKKe UTPaAECT
3HAYUTENIbHYIO POJIb B UX CBOMCTBAX U MpuMeHeHuH (5 0a/1710B)
, 3;2 OnpenennM BHaYae 00beM Aapa. Vs = M/p = 120%108*1.66*1024/10,50 = 2,049*10°

Lem

r = (3V/4m)® = 7,88*10°® cm = 0,788 1um (5 6an10B)

3. Onpenennm o6seM o6omoukn. Vos = M/p = 300*63,5*1.66*%1024/8,92 = 3,545*10%! cm®

Jlst BHETHEH 000JI0YKH CTIPABEITTUBO COOTHOIIICHUE:

V = 4/3n(r2® — 1)

Otcrona 2 = (3(Vampa + Vos)/4m) 3= 1,10%107 cm = 1,10 5™ (5 6a/1.10B)

3. Buayvasie ciegyeT CHHTE3MpPOBAaTh HAHOYACTHIIBI cepedpa:

2AgNOs + HCOONa = 2Ag + NaNOs + CO; + HNO3 (3 6an1a)

A3ypuT cieryeT paCTBOPUTH B KUCIIOTE:

Cuz(CO3z)2(OH)2 + 3H2S04 = 3CuSO4 + 2C0O2 + 4H,0 (3 6asia)

[locnennuii sTan — BoccTaHOBIEHHE Mean (OPMUATOM HATPHsl IIPU HArpeBaHUU (peakius

UJIET B MIPUCYTCTBHUH TOIJIOKKH — HAHOYACTHI] cepedpa):
2CuSO4 + 2HCOONa = 2Cu + NazS04 + H2SO4 + 2CO2 (3 dania)

Bapuanr 3.

Cpeny MHOTOYHCIICHHBIX TUIIOB HAHOMATEPUAIOB OJHUM U3 BAXKHEUIITNX SBISIOTCS TaK
Ha3bIBaEMbIE K8AHMOBble MOoyKy — (hparMeHThI TPOBOJHUKA WU TOJTYIPOBOJIHUKA C PA3MEPOM,
OJMU3KUM K JJIMHE BOJHBI AMEeKTpoHa. K TaKOBBIM OTHOCSTCS, HAaPUMEP, HAHOKPHUCTAILIBI
ceyieHua kaaMus. i X NpUTrOTOBIICHUSI B UHEPTHOM atMocdepe K BOJHOMY pacTBOpPY
XJIOpUIa KaAMHUsl T0OaBIISIOT BOJHBIN pacTBOP CEIEHUTA HATPHUS U PaCTBOP OPraHUYECKOTO
coeMHEeHUs (HallpuMep, MepKanTo3TaHoa) AJsl IPEAOTBPAIICHUs arperaiuy 4acTHll.

J1J1g mosTydeHHBIX HAHOYACTHI MOJI0KEHHE MAaKCHUMYyMa MOTJIOIIEHUS B AJIEKTPOHHBIX

CHEKTpPax 3aBUCUT OT pa3Mepa YacTHll. Y BeIMUEHUE TuaMeTpa YacTUIl [IPU HarpeBaHUU
COTPOBOXKIAETCA CIEIYIOIIUM CIBUTOM MOJIOCHI MOTJIOIIECHHUS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, oM 2.78 2.78 2.78 2.83 2.90 ? 3.03

1) Hanmumure ypaBHEHUE peakiinu, JeKalle B OCHOBE CHHTE3a CEIeHH 1A KaIMUS;

2) [dnst yero TpeOyeTcs MPOBOAUTH CUHTE3 B MHEPTHOM aTMochepe? [To Bo3MokHOCTH
MIPOUJLTIOCTPUPYITE OTBET YPAaBHEHHEM PEAKIUU.

3) Ouenute nuametp Hanouactul npu 60 °C;

4) Kak u3BeCTHO, B paCTBOPE MPOUCXOTUT MOHOMOJICKYIISIPHAST aJCOPOIUS MOJICKYJ THOJIA Ha
MOBEPXHOCTH HAHOYACTHIL. BO CKOJIBKO pa3 H3MEHHUTCS KOJIMYECTBO COPOUPOBAHHOTO THOJIA MPU
MU3MEHEHHUH TemmnepaTypsl cuntesa ¢ 22 °C o 70 °C?



s cnpasku: Tomans cepsl MOXKET OBITh PACCUNTAHA MO YpaBHEHMIO S = 4mr?, 0ObeM
I1apa CBSI3aH C PaJMyCOM COTJIACHO COOTHomeHuo: V = 4/3xr3

Pemrenne

1. CdCl; + 4NaySeO3 = CdSe + 3NaSe0Os + 2NaCl (4 6aswra)

2. NneptHast atMocdepa Tpedyercst sl MPeIOTBPAIICHUS OKHCICHUS MEPKaIlTOATaHOIa!

4C2HsSH + Oz = 2(C2HsS)2 + 2H20

2CoHsSH + 30, = 2C2HsSO3H (4 6amia, MmokHO 6e3 peakiimii)

3. U3 mpuBeneHHO# TaONMIBI CIEIyeT, YTO HA JAHHOM YYacTKe 3aBUCHMOCTh MEXKIY
TEMIIepaTypoil CHUHTE3a, AMAMETPOM HAHOYACTHUIIBI M TOJOXKCHHUEM MaKCUMyMa IOTJIONICHHSI
nuneriHa. Toraa npu 60 °C quametp cocrasiser 2.97 um (4 6asia)

4. Ilycts npu KOMHaTHOM Temriepatrype cuntesupoBainu 100 Hanouactun. x cymmapHbIit
06bem coctaBut 100%4/31*1.39% = 1,125*10°% am°® (2 6an1a)

[Tnomans mosepxuoctH S = 100*47*1.39% = 2,428*10°% um? (3 6a11a)

Ipu 70 °C nannkIii 066eM cootsercTByeT N = 1.125%10%/(4/31*1.5015°%) = 79.3 wacTus (2

0as1a)
Ux cymmapHas Tiomams coctaBuT S = 79.3*4n*1.50152 = 2,247*10° um? (3 Gasia).
CreoBarebHO, KOJMYECTBO COPOMPOBAHHOTO THOJIA yMeHbIHTesA B 1,09 pasza (2 6aJiia)

Bapuant 4.

Cpeny MHOTOYMCIIEHHBIX TUIIOB HAHOMATEPHAJIOB OJHUM U3 BaKHEUIIHX SBJISIOTCS TaK
Ha3bIBaEMbIE K8aHMOBble MoyKY — (hparMeHThI TPOBOJHUKA WM TOJTYIPOBOJIHUKA C Pa3MEPOM,
OU3KUM K JJIMHE BOJHBI AMeKTpoHa. K TaKOBBIM OTHOCSTCS, HAapUMEp, HAHOKPHUCTAILIbI
Temtypuaa kaamus. /{71t X NpuroToBieHUs B MHEPTHOM aTMocdepe K BOAHOMY pacTBOpY
XJIoOpUIa KaaAMHUsl 100aBIISIOT BOJHBIN PACTBOP TELTypUTa HATPHUS U PACTBOP OPraHUYECKOTO
coelMHEeHUs (HallpuMep, MepKarTo3TaHoa) AJisl IPeA0TBPAIleHUs arTperaluy 4acTull.

JJ14 moJTydeHHBIX HAaHOYACTHI] MOJIOKEHHE MAaKCUMyMa MOIJIONICHUS B AJIEKTPOHHBIX
CIEKTPax 3aBUCUT OT pa3Mepa 4acTull. YBEJIUYEHUE TUaMeTpa YacTUll IPU HarpeBaHUU
COTPOBOXKIAETCA CIEIYIOIIUM CIBUTOM HOJIOCHI MOTJIOIIECHHUS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, aM 3.09 3.09 3.11 3.25 3.40 ? 3.67

1) Hanumure ypaBHeHHe peaklMH, JIexKallell B OCHOBE CHHTE3a TeUTypUIa KaJMus;
2) Ans gero TpeOyercsi NpOBOIUTH CUHTE3 B MHEPTHOM armocdepe? I1o Bo3MOKHOCTH
IPOWIIIOCTPUPYHTE OTBET YPAaBHEHUEM PEAKLIUU.
3) Ouenute nuamerp HaHouvactuil mpu 60 °C;
4) Kak n3BecTHO, B pacTBOPE IIPOUCXOIUT MOHOMOJIEKYIISIpHAs aAcOpOLUs MOJIEKY THOJIA Ha
MOBEPXHOCTH HAHOYACTHII. BO CKOJIBKO pa3 U3MEHUTCS KOJMYECTBO COPOMPOBAHHOTO THOJIA TPU
U3MEHEHHUH TemmnepaTypsl cuntesa ¢ 22 °C o 70 °C?

JIna cnpasku: miomans cdepbl MOKET ObITh PACCUMTAHA MO YpaBHEHHIO S = 47r?, o6beM
11apa CBA3aH C PaJryCcoM COTIIACHO cooTHomenuo: V = 4/3xr?

Pemenne

1. CdCl; + 4Na,TeOs + 2H>0 = CdTe + 3Na,H4TeO¢ + 2NaCl (4 6ania, 3aunuTHIBATH H C
Na>TeOa)

2. MneptHast atMocdepa Tpedyercs IjIsl MPeIO0TBPAIlCHUs] OKUCIICHUST MEPKAIITOATAHOIA:

4C2HsSH + O2 = 2(C2HsS), + 2H20



2CoHsSH + 302 = 2C2HsSO3H (4 6ania, MmokHO 6e3 peakimii)

3. U3 npuBeneHHOW TaOIMIBI CICIyeT, YTO HA JAHHOM YYacTKE 3aBUCHMOCTb MEXKIY
TEMIIEPaTypoil CHHTE3a, AUAMETPOM HAHOYACTHILI M TOJO0XKCHHEM MaKCHMyMa IOTJIOMICHHUS
nunelina. Toraa npu 60 °C quamerp cocrasisier 3.53 um (4 6asuia)

4. Ilycts npu koMHATHOM Temneparype cunresupoBaiu 100 Hanouactuu. MIx cymmapHbiii
06beM coctaBuT 100%4/31*1.545% = 1,545*10°% um° (2 6a1a)

ITnomans mosepxuocty S = 100*47*1.545% = 3,00%10% um? (3 6aJ1a)

Ipu 70 °C nannkli 06beM cootercTByeT N = 1.545%10%/(4/31*1.835%) = 59.7 uactus! (2
0as1a)

Ux cymMapHas moomans cocTaBuT S = 59.7*47*1.835% = 2,526*10° um? (3 6asia).
CrenoBarebHO, KOJIMYECTBO COPOMPOBAHHOTO THOJIA YMEHbIIUTCS B 1,19 pa3a(3 6aia)

3anaua 4. «Munepan»
Bapuanr 1.

[Ipu npokanuBaHUM OECLIBETHOTO IPUPOIHOTO MUHEpaa ero Macca ymeHninaercsa Ha 21,73%, a
BBIICTIAIONIMUACS MPOAYKT MOJHOCTBIO TOTJIONIAETCS KOHUEHTPUPOBAHHOM CEPHOW KHUCIOTOM.
[IpoGba MwuHepana okpammuBaeT IulamMs B  (QuoneToBbli 1BeT. (OOpaboTka MHHepana
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOW NMPHUBOJUT K BBIJICICHUIO Ia3a, XOPOIIO PaCTBOPUMOIO B
BOJIE U HE BBI3bIBAIOIIETO MOMYTHEHHS U3BECTKOBOM BOAbI. MUHEpasl MOTHOCTHIO PACTBOPSIETCS B
BOJIe, 00pa3ys OeciBeTHBIN pacTBop. [Ipu nelicTBUM Ha pacTBOp MUHEpalia U30BITKOM PacTBOPOB
xJiopuja 6apus 1 HUTparTa cepedpa BbINaJatoT HEPACTBOPUMBIE B KMCIIOTaX Oelible 0Ca/ikKi, MacChl
KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpu AeMCTBUU pacTBOpA IIEIOYH BBITAAaeT OEIbIi 0CaIOK,
PacTBOPUMBIi B KUCIIOTaxX, HO HEe B U30bITKE mienoyu. [Ipu npokanuBaHuu 3TOro ocajaka ero Mmacca
ymenbaercs Ha 31,03%. Onpenenure cocTaB MUHEpaa, IPUBEANTE YPABHEHUS BCEX YKA3aHHBIX
B YCJIOBHHM 3a/1auu peakiuid. Kak Ha3zpiBaeTcst 3TOT MUHEpan?

Pemenune
I'a3, MOJHOCTHIO MOTJIOMIAOIINICS CEPHOM KUCIOTOM — OYEBUIHO, Iaphbl BoAbL. (1 6aJjiia)

O6pazoBaHue O6eIbIX HEPACTBOPUMBIX B BOJE U KUCJIOTaX OCAJIKOB KaK MPH JEHCTBUH COJIU OapHs
TaK U MpHU JEHCTBUM coJiu cepeOpa, yKa3bIBaeT, CKOpee BCEro, Ha HAIMYUE XJIOPUII- U CybdaT-
noHOB. MossipHBIe Macchl cyib(ara Oapus U xyjopuaa cepedpa cooTHocsaTcss kKak 233:143,5 =
1.62:1, caemoBarenbHO, B COCTaBE MUHEpAia 3TH aHHOHBI COAepKaTcs B cooTHomenun 1:1. (2
0aJu1a)

O6pa30BaHHe IIpu HeﬁCTBHH mIcJIouun 6e0ro ocCajika, paCTBOPHUMOI'O B KMCJIOTC, HO HC B HM30BITKE

[lenoun, ykaspiBaeT, CKOpPee BCEro, Ha MPUCYTCTBHE HOHOB Maruus. Torjaa ocagok — THIPOKCH]T
maruus. [Ipyu npokagMBaHUKM OH MPEBpAIIAcTCs B OKCHJ, MOTEps Macchl coctaBisier 18: (24 +
2*17) = 31,03%. (2 6aJ1a)

Hckombrii munepain Toraa umeet coctaB XCI*MgSO4*nH20 (2 6ania)
n*18/(M(X) + 35.5 + 120 + n*18) = 0,2173
M(X) = 64.84n — 155,5

IMpu n = 3 M(X) = 39 r/mMonb — uckoMbIil MeTain — kaynmi, muHepan KCI*MgSO4*3H20 (3
0as1a)— kauHUT (3 0aJUIa 32 HA3BaHUeE)

Peakiun: KCI*MgSO4*3H,0 = KCI*MgSO4 + 3H,0
KCI*MgS04*3H20 + 2H2S04 ko = HCIl + KHSO4 + Mg(HSO4)2 + 3H20



KCI*MgS0O4*3H20 + BaCl, = KCI + BaSO4 + MgCl. + 3H20
KCI*MgSO4*3H20 + AgNOs = AgCl + KNO3 + MgSOg4 + 3H20
KCI*MgS04*3H.0 + 2NaOH = KCI + Na2SO4 + Mg(OH). + 3H20

Mg(OH). = MgO + H,0 (mo 2 6asiy 3a KaxIyr peakuuio, makc 12 6a/10B)

Bapuant 2.

[Ipu mpokanuBanuu oOpa3na NPUPOIHOTO MHHEpaja ero macca yMeHblmaercs Ha 26,47%, a
BBIICTIAIONIMIACS Ta3 TMOJHOCTHIO TOIJIOMIAETCS KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTOM.
O06paboTka MUHEpaa CEpHOM KUCIOTOM MPUBOAUT K MEPEXOAY YacTH BEIIECTBA B PaCTBOP, MPHU
3TOM OCTAalOTCSl OECIBETHBIE KPHUCTAJUIBI Maccoil X, pacTBOpUMbIe B Boae. Ecim kK 3THM
Kpucrajjiam I[O6aBI/ITI) STHJIOBBII CIIMPT U KATAJIUTHUYCCKOC KOJIMYCCTBO CCpHOI\/JI KHCIIOTBI, TO
oOpasyeTrcsi Tra3000pa3HOE BEIIECTBO, Topsmiee 3eleHbM IuiameHeM. [lpu  oOpaboTke
MOJIyYUEHHOTO pacTBOpa HM30BITKOM KOHIIEHTPUPOBAHHOTO PACTBOPA €AKOTO Kallu oOpaszyeTcs
OenbIit ocaiok Maccoit y. M3BecTHO, YTO MpH MPOKAIMBAaHUU Macca 3TOTO 0CaJiKa YMEHBIITAETCS
Ha 31,03%, a cooTHomieHne Macc X : y cocraBmsier 6,41 : 1. Onpenenure cocraB MHHEpana,
MIPUBEINTE YPABHEHMS BCEX YKA3aHHBIX B YCIIOBHMH 3a7a4d peakuuil. [Ipu pemenun ucnonap3yire
EJIOYHNCIICHHBIC 3HAYCHUA aTOMHBIX MAaCC 3JIEMEHTOB.

Pemenune
I'a3, MOJHOCTHIO MOTJIOMIAOIIUICS CEPHOM KMCIOTOM — OUYEBUIAHO, aphbl BoAbI. (1 6aJw)

3eneHoe tiaMs ykaspiBaeT Ha Hammure 6opa. Torma 6eciiBeTHbIE KpUCTAIIIBI, 00pa3yIOIINeECs Py
JEWCTBUU CEPHOM KUCIOTHI, — OopHast kuciota H3BOs. (3 6aJia)

benpiif ocanok, HepacTBOPHUMBIA B HM30BITKE IIEJIOYM, OYEBUAHO, THAPOKCHA MarHus. [lpu
MIPOKAJIMBAHUH OH MIPEBpALIAeTCs B OKCUJI, MOTeps Macchl cocTapisieT 18: (24 +2*17) =31,03%.

CoortHorrenne mace X : y = n*M(H3BOs3) : M(Mg(OH).)
n*62/58 = 6,41 Otcroma h = 6 (4 6a1a)
CocraB munepaina MgBsO10*nH20 (3 6aJa)

18n = Mwmunepana*26,47/73,53 = 250*26,47/73,53. Otcroma N = 5. MuHepal UMEET COCTaB
MgBeO10*5H20 (4 6amna)

Peaxkuuu:

MgBO10*5H20 = MgBeO10 + 5H20

MgBO10*5H20 + H2SO4 + 4H20 = 6H3BO3 + MgSO4
H3BO3 + 3C2Hs0OH = B(OC2Hs)s + 3H20

MgSO4+ 2KOH = Mg(OH)2 + K2S04

Mg(OH). = MgO + H2O (mo 2 6amny 3a ka:xkayw peakunuio, Mmakc 10 6a110B)

Bapuant 3.



[Tpu mpokanuBaHuu GeCLBETHOTO MPUPOTHOTO MUHEpAJia ero Macca ymeHslaercs Ha 21,56%, a
BBIICIAIOIMKACS MPOAYKT MOJHOCTBIO TOTJIONIAETCS KOHLUEHTPUPOBAHHOM CEPHOM KHUCIOTOM.
[Ipo6a MuHepaa OKpalIuBaeT IIaMs B OpamkKeBbId 1[BET. MUHepall MOJIHOCTHIO PACTBOPSETCS B
BoJIe, 00pa3ys OecuBeTHBIN pacTBop. [Ipu neiicTBUU HAa pacTBOp MUHEpajia U30BITKOM PacTBOPOB
xyopuna Oapwsi, Tuapokcuna Oapus u (ocdara HaTpHs, COOTBETCTBEHHO, BBIMANAIOT OEJbIe
OCaJIKH, MacChl KOTOPBIX cooTHocaTcs Kak 1 @ 1.124 : 0.187. IlepBriii U3 0CagKOB B KHCIOTax
HEpPacTBOPUM, BTOPOH mpu 00pabOTKEe KOHIEHTPUPOBAHHOM COJISTHOM KHCJIOTOW pacTBOPSIETCS
YaCTUYHO, TpeTH — 4yacTUyHO . OIpenenauTe cocTaB MUHEpasa, NPUBEIUTE YPaBHEHUsS BCEX
YKa3aHHBIX B YCJIOBUU 33Ja4l PEaKIuil.

Pemrenne

OOpazoBaHue ocajka MpU JEHCTBUM XJopujaa Oapus yKa3blBaeT Ha HajU4uue Cylb(ar-uoHa.
OO6pazoBanue 0e0ro ocajika, HEPACTBOPUMOTO B U30BITKE IIEJIOYH, ITO3BOJISAET MPEINOJIONKUTH
HaJMYMe WOHAa MarHus. Torma mepBelid ocagok — cynbdar Oapus (2 0asna), TpeTui
(oOpasyromuiics npu aeiictBun pocdara Hatpus) — pocdar maraus (2 6anaa), BTopoid — cMech
cynb(dara Oapus ¥ THAPOKCHIA MarHus (2 6aJia)

x*233 : y*(262/3) = 1: 0,187 Otcroma x:y = 2

CocraB muHepaina, Bepostao, M2SO4*MgSO4*nH,0 (4 6aJia)

18n/(2x + 96 + 120 + 18n) = 0,2156

X =32.74n — 108

[Ipu n = 4 X = 23, UCKOMBII KATUOH — HATPUI

Munepan — Na;SOs*MgSO4*4H,0 (3 dasia)

Peakmun: Na2SO4*MgSO4*4H,0 = Na2SO4 + MgSO4 + 4H,0
Na2S04*MgS04*4H20 + 2BaCl, = 2BaSO4 + 2NaCl + MgCl. + 4H.0
Na2SO4*MgSO4*4H,0 + 3Ba(OH). = 2BaSO4 + Mg(OH)2 + 2NaOH + 4H20

3NaS04*MgS04*4H,0 + 2NasPOs = Mg3(POas)2 + 6NaxSO4 + 8H20 (mo 3 6ania 3a Kaxkayio
peakuuio, Makc 12 6aj10B)

Bapuanr 4.

IIpu npokanuBaHuu GeCLIBETHOIO MIPUPOJTHOIO MUHEpalla €ro Macca yMmeHsblaercs Ha 26,87%, a
BBIICJISIFOIIUICS MPOJYKT MOJHOCTHIO IOTIJIONIAETCSl KOHUEHTPUPOBAHHOM CEPHOM KHCIOTOM.
ITpo6a MuHepana okpamnBaer miams B (proseToBbli 1BeT. MUHepas MOJHOCTHIO PaCTBOPSETCS B
BoJie, 00pa3ys OecuBeTHBIN pacTBop. [Ipu neiicTBUM Ha pacTBOp MUHEpajia N30BITKOM PacTBOPOB
XJIOpUa cTpoHIMs, dochaTa Kaius U THAPOKCHIA Kalus, COOTBETCTBEHHO, BBINAJAIOT Oelble
OCaJIKH, MaCChl KOTOPBIX COOTHOCATCA Kak 6.34 : 1.51: 1. IlepBrlif u3 0caJKoB HEPACTBOPUM B
KHCJIOTaX, @ BTOPOW U TPETUH MEPEXOAAT B paCTBOP MpU 00pabOTKe KOHLIEHTPUPOBAHHOM a30THOM
KucinoToi. OmnpenenuTe coCTaB MUHepalla, IPUBEIUTE YpaBHEHHs BCEX YKA3aHHBIX B YCIOBHUH
3a/1a4u PEaKLUi.

Pemrenne



OO6pa3zoBanue ocaska Ipu JSHCTBUM XJIOPHA CTPOHIMS YKa3bIBACT HA HAJHUHE CylTb(ar-noHa.
OO6pazoBaHue 0eoro ocaaka, HEPACTBOPUMOTO B M30BITKE IEJIOYH, MTO3BOJISET MPEINOIOKHUTh
HaJIMuMe HMOHAa MarHus. Tornma mepBbIi 0CaJoK — cyiabdar crpoHims (2 6amma), TpeTui
(oOpasyromuiicss npu aedcTBuu (ocdara HATpUs) — TUAPOKCH MarHus (2 6ajnsia), BTOpoi —
dochar maruust (2 6asIa).

x*184 : y*(262/3) = 6.34 : 1.51 Orcrona x:y = 2

CocraB muHepaia, BeposstHo, M2SO4*MgSO4*nH,0 (4 6aia)
18n/(2x + 96 + 120 + 18n) = 0,2687

X =24.49n — 108

[Tpu N = 6 X = 39 UCKOMBII1 KATHOH — KaJIH

Mumnepain — K2SO4*MgS04*6H,0 (3 6aa)

Peakmmu: K2SO4*MgSO4*6H20 = KSO4 + MgSO4 + 6H20
K2S04*MgS0O4*6H20 + 2SrCl. = 2NaCl + MgCl2 + 6H20 + 2S5rSO4
K2S04*MgS0O4*6H,0 + 2KOH = Mg(OH)2 + 2K>SO4 + 6H.0
3K2S04*MgS0O4*6H20 + 6K3PO4 = Mgs(PO4)2 + 6K2SO4 + 18H,0

(mo 3 6aJi1a 3a KaXKIyI0 peakuunio, Makc 12 6a/10B)



