9 kjacc

Bce 3amaun o 20 6amios

3anava 1. HenpuBbIYHBIE MOJIEKYIIBIL.

Bapuanr 1. Dnement X o0pa3yeT ¢ KUCIOPOIOM HECKOJIbKO OMHAPHBIX COEIMHEHUH, HanboJee
M3BECTHBIMU SBISIIOTCS A (MaccoBas AoJs annemenTa X, ox= 50,0%) u B (ox= 40,0%). Ognaxo,
CYIIECTBYIOT U IPyTHe OMHAPHBIC COSAUHEHUS dieMeHTa X ¢ KHcIopoaoM, Harpumep, C (ox =
33,3%) u D (0ox=94,12%). Ycranosute coctas BemectB A, B, C u D, Hapucyiite nx
CTpYKTYpHBbIE hopmyibl. ONHUIINTE XUMUYECKUE CBOMCTBA 3TUX OMHApPHBIX coequHeHnil. Kakue
erre OMHapHBIE COCMHEHUS dJIeMeHTa X ¢ KUCIopoioM BaM n3BecTHbI?

PEIIEHUE

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

ITo 1 6amny 3a Mosekymsapabie popmyisl A-D (Ho He Gostee 3 O6astos!)
ITo 2 6aa 3a ctpykrypHbie Gopmyiasl A-D (makc 8 6amioB)

ITo 2 Gamra 3a peakuuu A-D (mMakc 8 06amnoB) (ocTaToyHO MO | peakiuu Ui KaskKI0ro
BEIIIECTBA)

1 6amn 3a mr0bo€e apyroe OMHAPHOE COCTMHEHHUE.

UTOI'O: 20 6amnoB

Bapuanr 2. DnemenT X o0pa3yeT ¢ KHCIOPOJIOM HECKOJIBKO OMHAPHBIX COSAMHEHUH, Hanboee
M3BECTHBIMU SBISIOTCS A (MaccoBas 104151 asieMeHTa X, mx=46,67%) u B (0x=30,43%). OnHako,
CYIIECTBYIOT W Jpyrue OWHApHBIC COCAWHEHHs 3JeMEHTa X ¢ Kuciopojom, Hampumep, C
(0x=22,58%) u D (wx=77,78%). YcranoBute cocta Bemiects A, B, C u D, Hapucyiite nx
CTpyKTypHBIC (opMyibl. ONMUIINATE XMMUYECKHE CBOWCTBA ATHX OMHAPHBIX coeauHeHui. Kakue
erre OMHApHBIC COCIMHEHUS 3JIeMeHTa X ¢ KUCIOopojoM Bam u3BecTHBI?

PEIIEHUE

A — NO, B - NO2, C — NO3, D — N4O (NO*N3Y). N20, Tak ke npuHHMAIOTCS JIIOObIE IPYTrUe
OMHApHBIC COCTMHEHUS a30Ta.

ITo 1 6amny 3a mostekyssipHbie popmyibl A-D (Ho He Gosee 3 GamioB!)
ITo 2 6amna 3a cTpykTypHbie hopmyisl A-D (Makc 8 6aios)

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

1 Gann 3a moboe Ipyroe OMHApHOE COEAUHEHUE.
HUTOI'O: 20 6annoB

Bapuant 3. Dnement X o0pasyeT ¢ KMCIOPOJOM HECKOJIbKO OMHAPHBIX COeNMHEHMH, Hanboee
M3BECTHBIMU SBJISIFOTCS A (MaccoBast 1o1st aneMenTta X, 0x=42,86%) u B (ox=27,27%). OxHaxo,
CYIIECTBYIOT W Jpyrue OWHapHBIE COCIUMHEHMs dJIeMeHTa X C KHCIopoAoM, Hampumep, C
(0x=20,0%) u D (0x=52,94%). YcranoBute coctaB BemectB A, B, C u D, Hapucyiite ux



CTpyKTypHBIE (opMyibl. ONMUIINTE XMMUYECKHE CBOWCTBA ITHX OMHApPHBIX coequHeHuil. Kakue
ele OMHapHbIE COSIMHEHUS IeMeHTa X ¢ KHCJIOpoJioM Bam usBecTHbI?

PEIIEHUE

A—-CO, B-CO C—-COgz, D—-C30,2 C1209, Tax >xe MpUHIUMAIOTCS JIFOOBIE qpyrue OMHapHbIC
COCIIMHEHHMS YIIIepoia

ITo 1 6any 3a Mosekymsapabie popmyitsl A-D (Ho He Oostee 3 O6asioB!)
ITo 2 Gayna 3a ctpykrypHbie Gopmyiasl A-D (makc 8 6aioB)

ITo 2 Gamra 3a peaknuu A-D (Makc 8 0amioB) (ocTaToyHO MO 1 peakiuu JUlsl KaKI0ro
BEIIIECTBA)

1 6amn 3a mr0boe apyroe OMHAPHOE COETMHEHHUE.

NUTOI'O: 20 6amnos

3agaua 2. Peakuuu amemenra .

Peakuuu HEeKOTOpPOro mpocToro BemiecTBa J IMoka3zaHbl Ha cxeme. IIpemnoxure nBa MpPOCTHIX
BEIIECTBA, YAOBIETBOPSIOMIMX YKa3aHHOW cXeMe, a Takke HanumuTe QopMyIbl
COOTBETCTBYIOIIMX UM coeanHeHuil A, b, B. Hanummure ypaBHeHHs peakluid, YKa)KATE YCIOBUS
UX mpoBeaeHus. UTo mpou30iiaeT, eciim A pacTBOPUTH a) B BOJE; 0) B BOJTHOM pacTBOpE IIEJIOYH,
B) B kucnore? Hanmummre ypaBHEHHST BO3MOXHBIX PEAKITUH.

Bapmuanr 1.
Cla(136) c) €
9 — A — b —— B
Bapuanr 2.
Bro(us6) c) D
9 — A —— b — B
Bapuanr 3.
F2(u30) c) c)
9 — A —— b —FF B
Bapuanr 4.
l(1136) c) D
) — A —F b —F—F B
PEHIEHUE

Hanpumep, D — ramuii, s Bapuanta 1: A — GaClz (GaxCle); b — GaxCls (Ga[GaCls]); B —
GacCl.

ITo 1 Gammy 3a Kax bl IPEIOKEHHBIN dNIEMEHT (Makc 2 Oaa)

ITo 1 6ammy 3a popmynel A — B 11 1Byx 31eMeHTOB (Makce 6 6aion)



ITo 1 Gamna 3a peakuuu B IENOYKE, BCETO 6 PeakIuii [UTst 2 pa3HBIX JIEMEHTOB (Makc 6
0aIoB)

ITo 1 Gammy 3a peakiuu A ¢ BOJOH, IIEI0YBI0 U KUCTIOTOH (Makc 6 0aisioB)

3agaua 3. «Hano»

Bapuanr 1.

Kak u3BeCTHO, HAHOTEXHOJIOTHH SIBJISIFOTCSI OJTHUM W3 HamOosee ObICTPO pa3BHBAIOIIMXCS
HaHpaBJ’IeHI/Iﬁ HAayKW W TCXHUKHU. HpI/I 3TOM BcCe OOJIblliee BHUMAHHE YACTACTCA CUHTE3Y U
HCCIIEIOBAaHUIO ChepruuecKkux Oumeraumyeckux “core-shell” manowactuii, T.e., HAHOYACTHII, Y
KOTOPBIX BHYTPEHHEE SIpO COCTOMT M3 aTOMOB OJHOTO, a BHEIIHSS 00O0JOYKa — M3 aTOMOB
JPYyroro MeTaia.

A) UYto Takoe HaHOUacTHIA?

b) Ouenute pasmep cdepuyeckoil HaHOUACTHUIBI, SAPO KOTOPoHM coctouT u3 80 aToMOB
30110Ta, a 060710uKa — 13 100 aToMoB cepebpa. ITnotHOCT, cepebpa mpumuTe paBHoit 10500 Kr/m?,
a IOTHOCTH 3010Ta — 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 PaJNycoM COTIIACHO COOTHomIeHwo: V = 4/3xr?

PEHIEHUE

1. Hanovactuiia — 00bEKT, pa3Mephl KOTOPOTO BO BCEX TPEX U3MEPEHUSIX COCTABIIIOT HE O0Jiee
100 aM. OgHAKO B HAHOTEXHOJIOTHH HCIIOJB3YETCsS APYroe OIpeleiicHue — HaHOYaCTHIA —
00BEKT TUAMETPOM JIO HECKOJIBKUX COTEH HAHOMETPOB, MaJIbIi pa3Mep KOTOPBIX TAKXKe UTPaeT
3HAYMTEIBHYIO POJIb B MX CBOMCTBAX M puMeHeHHH (4 0aJiiia)

2. Onpenenum BHavaje 00beM siapa. Vps = M/p = 80%197*1.66* 1024/19,32 = 1,354*10?* cm?®
r = (3V/4n)'? = 6,86*10° cm = 0,686 uM (4 6a11a)

3. Onpenenum 00beM 000109kH. Vo = M/p = 100*108*1.66*10724/10,50 = 1,707*10%! cm?®
Jlst BHETHEH 000JI0YKH CIIPABEIJIMBO COOTHOIIICHUE:

V =4/3n(r — 1)

Otciona 12 = (3(Vampa + Vos)/4m)H3 = 9,035*108 cm = 0,904 um (4 6as11a)

3. Buauane cienyer CHHTE3UPOBATh HAHOYACTHIIBI 30JI0TA!

2NaAuCls + 3HCOONa = 2Au + 5NaCl + 3CO; + 3HCI (4 6ara)

BropsiM sTanom Oyzner cuHTe3 cepedpa:

2AgNOsz + HCOONa = 2Ag + NaNO3z + CO2 + HNO3 (4 6aa)

Bapuanr 2.

Kak u3BecTHO, HAHOTEXHOJIOTUH SIBJISIIOTCSA OJHUM M3 Hanbosee OBICTPO pa3BUBAIOIIMXCS
HanpaBiIeHUH HaykKd M TexHUKd. Ilpu sTom Bce Oosbliiee BHUMaHHE YIENSAETCS CUHTE3y U
UCCIeIoBaHUI0 chepryeckux Oumerammnueckux “core-shell” manouactu, T.e., HaHOYACTHIL, Y
KOTOPBIX BHYTPEHHEE SpO COCTOMT M3 aTOMOB OJHOTO, a BHEWIHsS 000JOYKa — M3 aTOMOB
Jpyroro MeTaia.

A) Yro Takoe HaHOUYacTuLa?

b) Ouenure pasmep cheprudeckoil HaHOYACTHUIIBI, SIIPO KOTopol coctout u3 120 atomon
cepebpa, a o60s10uKa — 13 300 atoMoB Meau. [InoTHOCTH cepebpa npumute papHoit 10500 kr/m?,
a MIOTHOCTh Meu — 8920 Kr/m>.



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

JIna cnpasku: 06beM 1apa CBS3aH ¢ PaJKycoM COTVIACHO COOTHomenuto: V = 4/3xr?

PEIIEHUE

1. Hanouactuua — 00beKT, pa3Mepbl KOTOPOIO BO BCEX TPEX U3MEPEHMSIX COCTABIISIIOT HE OoJiee
100 M. OHaKO B HAHOTEXHOJIOTHH HCIIOJB3YeTCS APYroe OIpeJeieHne — HaHOYaCTHUIa —
00BEKT AMAMETPOM JI0 HECKOJIBKUX COTEH HAHOMETPOB, MaJIblii pa3Mep KOTOPBIX TAKKE UTPAET
3HAYUTEIBHYIO POJIb B MX CBOMCTBAX U NpuMeHeHnu (4 6aJ1JI0B)

2. OnpenenuM BHavane 00beM aapa. Vapa = M/p = 120%108*1.66*1024/10,50 = 2,049*102
cm?

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

3. Onpenennm o6seM o6omoukn. Vos = M/p = 300%63,5*1.66*1024/8,92 = 3,545*10%! cm®
Jl1st BHETHEH 000JI0YKH CTIPABEITTUBO COOTHOIIICHUE:

V = 4/3n(r2® — 1)

Otcrona 2 = (3(Vampa + Vos)/4m) 3= 1,10%107 cm = 1,10 am (4 6a/110B)

3. Buavasie cieayeT CHHTE3MPOBAaTh HAHOYACTHIIBI cepedpa:

2AgNOs+ HCOONa = 2Ag + NaNOs + CO; + HNO3z (2 6an1a)

A3ypHUT cielyeT pacTBOPUTH B KUCIIOTE:

Cu3(CO3z)2(OH)2 + 3H2S04 = 3CuSO4 + 2C0O2 + 4H,0 (2 6anua)

[Tocnennuii aTan — BoccTaHOBJIEHHE MeI (POPMHUATOM HATpUs IPY HArpeBaHUU (peaKius UIeT

B MPUCYTCTBUH TMOJIOKKHA — HAHOYACTHUIL cepedpa):
2CuSO4 + 2HCOONa = 2Cu + NazS0O4 + H2SO4 + 2CO:2 (3 6aia)

Bapuanr 3.

Cpeny MHOTOYHCIICHHBIX TUIIOB HAHOMATEPUAJIOB OJHUM U3 BaKHEUIIHNX SBJISIOTCS TaK
Ha3bIBAEMbIE K8aHMOBble MoyKY — (hparMeHThI TPOBOJHHUKA WU TOJTYIPOBOIHUKA C Pa3MEPOM,
OJU3KUM K JJIMHE BOJIHBI AMEeKTpoHa. K TaKOBBIM OTHOCSTCS, HAPUMEP, HAHOKPHUCTAILIBI
ceyieHua kaaMus. [l UX MpUTOTOBIICHUSI B MHEPTHOM atMocdepe K BOJHOMY PacTBOpY
XJIoOpUIa KaaAMHUsl 100aBIISIOT BOJHBIN PACTBOP CEJIEHUTA HATPUS U PACTBOP OPraHMYECKOro
COeIMHEHUs (HallpuMep, MEpKanTo3TaHoa) AJIsl IPEAOTBPAIIeHUs arTperaluy 4acTull.

JJ14 moJTydeHHBIX HAHOYACTHI] MOJI0KEHHE MAaKCUMYyMa MOTJIOIIEHUS B AJIEKTPOHHBIX
CHEKTpPax 3aBUCUT OT pa3Mepa YacTUll. Y BEIMUEHUE TuaMeTpa YacTHUIl IPU HarpeBaHUH
COTPOBOXKIAETCA CIEIYIOIIUM CIBUTOM MOJIOCHI MOTJIOIICHHUS:

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

1) Hanumure ypaBHEeHUE peakiMy, Jexalleil B OCHOBE CUHTE3a CEJICHU A KaMus;
2) Ans gyero TpedyeTrcss NpOBOIUTH CUHTE3 B HHEPTHOU atMocdepe? [1o Bo3MokHOCTH
NPOWIITIOCTPUPYNHTE OTBET YPAaBHEHHEM PEAKLIUU.
3) Ouenute nuametp Hanouactul npu 60 °C;
4) Kak n3BecTHO, B paCTBOpE MPOUCXOIUT aACOPOIIMSI MOJIEKYJ THOJIA K IOBEPXHOCTH
HaHoyacTull. Kakast 1osst copOMpoBaHHBIX IPU KOMHATHOM TeMmepaType MoJIeKy1 OyaeT
IIEPEXOIUTH B pacTBOp NpH HarpeBanuu 1o 70 °C?

JIna cnpasku: miomans cdepsl MOKeT ObITh PACCUMTAHA MO ypaBHEHMIO S = 4mr?, o6beM
11apa CBA3aH C PaJycoM COTIIacHO cooTHomenuo: V = 4/3nr3

Pemenue

1. CdCl; + 4Na2SeOs = CdSe + 3Na2SeO4 + 2NaCl (3 6amnna)



2. NneptHas atMocgepa Tpedyercs s MPeI0TBPAIICHUS! OKHCICHUS MEPKalTOTaHOIa!

4C2HsSH + O3 = 2(CzHsS)2 + 2H0

2CoHsSH + 302 = 2C2HsSO3H (3 6ania, mokHO 6e3 peakimii)

3. U3 mpuBeneHHO# TaONHMIBI CIEIyeT, YTO HA JAHHOM YYacTKE 3aBUCHMOCTh MEXKIY
TEMIIEPaTypOil CHHTE3a, JAUAMETPOM HAHOYACTHUIILI U TOJOKEHHEM MAaKCUMyMa ITOTJIONICHHS
nuneina. Toraa npu 60 °C quametp cocrasisier 2.97 um (3 6ana)

4. Ilycts nmpu KOMHATHOM Temneparype cunTesupoBaii 100 HaHouactui. VX cymmapHbiii
06bem coctaBut 100%4/31*1.39% = 1,125%10°% M (2 6a1a)

I[Tnomans mosepxuoct S = 100*47*1.39% = 2,428*10% um? (2 6a1a)

Ipu 70 °C nannsiii 06sem cootsercTByer N = 1.125%10%/(4/31*1.5015°%) = 79.3 wacTus (2
0as1a)

Ux cymmapHas Tiomamb coctaBuT S = 79.3*4n*1.50152 = 2,247*10° um? (3 Gasia).
CrenoBarebHO, KOJMYECTBO COPOMPOBAHHOTO THOJA yMeHbIUTCA B 1,09 pasza (2 6aJia)

Bapuant 4.

Cpenn MHOTOYHMCIIEHHBIX TUIIOB HAHOMATEPHUAJIOB OJHUM M3 BAKHEUIINX SBIISIIOTCS TaK
Ha3bIBa€MbIE K8aHMOBble MoyKy — (YparMeHThI TPOBOJHHUKA WU TOJTYIPOBOIHUKA C Pa3MEPOM,
OJM3KUM K JJIMHE BOJIHBI AIEeKTpoHa. K TaKOBBIM OTHOCSTCS, HAapUMep, HAHOKPHUCTAIIIbI
Temtypuaa kaamus. [t X mpuroToBiieHUs B MHEPTHOM aTMocdepe K BOTHOMY pacTBOPY
XJIOpUJa KaAMHUsI 100aBIISIOT BOJHBIN PACTBOP TETypUTa HATPHUS U PACTBOP OPraHUYECKOTO
coelMHEeHUs (HallpuMep, MepKarTo3TaHoa) AJIsl IPeA0TBPAIleHUs arTperaluy 4acTull.

JI71s1 TOJTy4eHHBIX HAHOYACTHUL ITOJIOKEHUE MAKCHUMYMa IOTJIOIIEHUS B AIEKTPOHHBIX
CIEKTpax 3aBUCHUT OT pa3Mepa YacTHLl. Y BEJIMYEHUE AUAMETPA YACTHULl ITPH HArPEBAHUU
CONIPOBOXKAAETCS CIECAYIOIIUM CABUTOM I0JO0CHI NOTJIOIIECHHUS:

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 ypaBHEeHUE peakliiy, Jexallei B OCHOBE CUHTE3a TeJLTypuia KaaMus;
2) Jlnst gero TpeOyeTcst IpOBOIUTH CHHTE3 B HHEPTHOM aTMocdepe? [1o BO3MOKHOCTH
MIPOUJUTIOCTPUPYITE OTBET YPAaBHEHUEM PEaKIUU.
3) Ouenute nuamerp HaHoudactuil mpu 60 °C;
4) Kak u3BecTHO, B pacTBOPE MPOUCXOIUT aICOPOIUS MOJIEKYJI THOJIA K IOBEPXHOCTH
HaHouactul. Kakast 1ot copOMpoBaHHBIX IPU KOMHATHOM TEMIIEpaType MOJEKYN OyaeT
MIePEeXO0IUTh B pacTBOp npu HarpeBanuu 1o 70 °C?

s cnpasku’ momans cepsl MOXKET ObITh PACCUMTAHA 1O ypaBHEHHIO S = 4mr?, 0ObeM
11apa CBSI3aH C PaJUyCOM COTNIACHO COOTHOMeHHIo: V = 4/3xr3

PEINEHUE

1. CdCl, + 4Na,TeOs + 2H20 = CdTe + 3NaxH4TeOs + 2NaCl (3 6amna, 3a4uThIBATH U €
Na>TeOs)

2. NneptHas atMocdepa TpeOyeTcs sl MPeJoTBPAIleH s OKHCICHUS MEPKaNTOATaHOIa:

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

2CoHsSH + 302 = 2C2HsSO3H (3 6am1a, MoskHO 0e3 peakimii)

3. U3 mpuBeneHHO# TaOMMIBI CIeIyeT, YTO Ha JaHHOM YYacTKe 3aBUCHMOCTh MEXKIY
TEeMIIEpaTypOil CHHTE3a, JAUAMETPOM HAHOYACTHUIBI U IOJIOKEHHEM MaKCUMyMa ITOTJIOLICHUS
muneitHa. Torna npu 60 °C auamerp cocrasisier 3.53 HM (3 6asia)

4. Tlycth mpu KOMHATHOW TemriepaType cuHTe3upoBamn 100 HaHOwacTHi. X cymMapHBIii
06bem coctaBut 100%*4/31*1.545% = 1,545*10°% um3 (2 6aia)

[Tnomans nosepxuoct S = 100*47*1.545% = 3,00*10% um? (2 6aJ1a)



I[pu 70 °C nannbIii 06seM cootsercTBYeT N = 1.545%10%/(4/37*1.835%) = 59.7 wacTump! (2
0asa)

HNx cymmapHas 1iomaab COCTaBUT S = 59.7*41*1.835% = 2,526*10% um? (3 6ania).
CrenoBartebHO, KOJIMYECTBO COPOMPOBAHHOTO THOJIA YMEHbIIUTCS B 1,19 pasa (2 6ania)

3apaua 4. «Munepan»
Bapuanr 1.

[Ipu npokanuBaHuM OECLIBETHOTO IPUPOJIHOTO MUHEpAa €ero Macca ymeHnuiaercsa Ha 21,73%, a
BBIICIAIOIIMUACS MPOAYKT MOJHOCTBIO MOTJIONIAETCS KOHLUEHTPUPOBAHHOM CEPHOM KHUCIOTOM.
[IpoGba MwuHepasna okpammuBaeT IulaMs B (@uoneToBbli 1BeT. (OOpaboTka MHHepana
KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOW IMPHUBOJUT K BBIJICICHUIO Ia3a, XOPOIIO PaCTBOPUMOIO B
BO/IE U HE BBI3bIBAIOIIETO MOMYTHEHHS U3BECTKOBOM BOAbI. MUHEpasl MOTHOCTHIO PACTBOPSIETCS B
BOJIe, 00pa3yst OeciBeTHBIN pacTBop. [Ipu nelicTBUM Ha pacTBOp MUHEpaia U30BITKOM PacTBOPOB
xJjiopuja 6apus 1 HUTpaTa cepedpa BbIIIaJaloT HEPACTBOPUMBIE B KMCIIOTaxX Oelble 0CaJIKU, MacChl
KOTOPBIX COOTHOCSTCS Kak 1.6 : 1, a mpu aeiicTBUM pacTBOpa LIEN0YH BbINaaeT OeNblii 0CaJIoK,
PacTBOPUMBI B KHCIIOTaxX, HO HE B U30bITKE Hesnoyu. [Ipu npokainBaHuu 3TOro ocajka ero macca
ymenbInaercs Ha 31,03%. Onpenenure cocTaB MUHepaia, IPUBEIUTE YPAaBHEHUS BCEX YKa3aHHBIX
B YCJIOBMHM 3aJa4M peakiuil. Kak Ha3pIBaeTCs 3TOT MUHEpan?

PEINIEHUE
I'a3, MOJHOCTHIO TMOTJIOMIAOIIUICS CEPHOM KUCIOTON — OUEBUIHO, Tapbl BoAbI. (1 6aJjiia)

OO6pazoBaHue OeNbIX HEpacTBOPUMBIX B BOJE M KUCIOTaX OCAJKOB Kak MpHU JIEHCTBUM COJH
Oapus Tak U MpU ASUCTBUU COJIM cepeldpa, yKa3bIBaeT, CKOpee BCero, Ha HaIM4YUe XJIOPHUI- U
cynb(dar-noHOB. MosipHBIE Macchl cynbdara Oapus ¥ XJopuaa cepedpa COOTHOCATCS Kak
233:143,5 = 1.62:1, cnenoBarelbHO, B COCTaBE MHUHEpaja 3TH aHUOHBI COAEPXKATCA B
cootHomenuu 1:1. (1 6ama)

OOpa3oBaHue NMPU JICHCTBHH IIEJIOYM OEJIOro 0CajaKa, pacTBOPUMOrO B KHCIIOTE, HO HE B
N30BITKE

U_[enoqn, YKa3bpIBa€T, CKOPEC BCCTO, Ha IMPUCYTCTBUC HWOHOB MAarHuA. Torz[a 0Cad0OK —

TUAPOKCHUI MAarHus. HpI/I IIPOKAJIMBAaHUHN OH IIPEBPAIIACTCA B OKCHU I, IIOTEPA MACChl COCTABJIACT
18: (24 + 2*17) = 31,03%. (1 6am1a)

Hckombiii Munepan toraa umeer coctaB XCI*MgSO4*nH,0 (1 6aia)
n*18/(M(X) + 35.5 + 120 + n*18) = 0,2173
M(X) = 64.84n — 155,5

ITpu n = 3 M(X) = 39 r/mMosib — HCKOMBIH MeTaiuT — Kanuid, murepan KCI*MgSO4*3H20 (2
0ajuta)— kauHMT (2 0aju1a 3a Ha3BaHHe)

Peaxmun: KCI*MgSO4*3H.0 = KCI*MgSO,4 + 3H20
KCI*MgS04*3H20 + 2H2SO4 o = HCI + KHSO4 + Mg(HSO4). + 3H20
KCI*MgS04*3H,0 + BaCl, = KCI + BaSO4 + MgCl. + 3H20
KCI*MgS0O4*3H,0 + AgNO3z = AgCIl + KNO3 + MgSO4 + 3H20
KCI*MgS04*3H,0 + 2NaOH = KCI + Na2S04 + Mg(OH) + 3H.0



Mg(OH)2 = MgO + H20 (mo 2 6ay 3a KaIy peakinuo, Mack 12 6a/ioB)

Bapuant 2.

[Ipu mpokanuBanuu oOpa3na NPUPOIHOTO MHHEpaja ero macca yMeHblmaercs Ha 26,47%, a
BBIICIAIONIMKACS Ta3 IMOJHOCTHIO IOIMVIOMIAETCS KOHUEHTPUPOBAHHOW CEPHOM  KHCIOTOM.
O06paboTka MHHEpalia CepHOW KHCIOTOW MPUBOJNT K MEPEXOAY YaCTH BEIIECTBA B PacTBOP, MPH
3TOM OCTAIOTCsl OECIBETHBIE KPHUCTAJUIBI Maccoil X, pacTBOpuMbie B Boae. Ecim Kk 3THM
KpucrajjiamMm [IO6aBI/ITI) STHJIOBBIN CIIMPT U KATAIUTHUYCCKOC KOJIMYCCTBO cepHoﬁ KHCIIOTBI, TO
oOpasyeTrcsi Tra3000pa3HOE BEIIECTBO, Topsmiee 3eleHbM IuiameHeM. [lpu  oOpaboTke
MOJIy4EHHOTO PacTBOpa HM30BITKOM KOHIEHTPHPOBAHHOTO PACTBOpAa €AKOT0 Kalu oOpa3yercs
OenbIit ocaiok Maccoil y. M3BecTHO, YTO MpH MPOKAIIMBAHUU Macca 3TOTO 0CaJiKa YMEHBIIAETCs
Ha 31,03%, a cooTHomieHne mMacc X : y cocraBisier 6,41 : 1. Onpenenure cocraB MHUHEpana,
IIPUBEINTE YPABHEHMS BCEX YKA3aHHBIX B YCIIOBMH 3a7a4d peakuuil. [Ipu pemenun ucnonas3yire
TEJIOYHNCIICHHBIC 3HAYCHUA aTOMHBIX MAacCC 3JIEMCHTOB.

PEHIEHUE
I"a3, MOJHOCTHIO MOTJIOMIAFOIIUICS CEPHOM KMCIOTOM — OUYEBHIAHO, apbl BoAbI. (1 6aJw)

3eneHoe Tu1aMs yKa3bIBaeT Ha Hainuyue 6opa. Toraa GecriBeTHbIE KPUCTAIIIBI, 00pa3yroImuecs
MIpH JEWCTBUU CEPHOM KMCIOTHI, — 6opHas kucinota HzBOs. (2 6aaiia)

benbiit ocagok, HEPaCTBOPUMBINH B M3OBITKE IIETOYM, OYEBUIHO, TUIPOKCUA MarHus. [lpu
MPOKaJUBAaHUM OH TPEBPAIAETCS B OKCHJ, TOTEpPs Macchl cocraBisieT 18: (24 + 2*17) =
31,03%.

CoortHormienne mace X : y = n*M(H3BOs3) : M(Mg(OH).)
n*62/58 = 6,41 Otcroma h = 6 (2 6aa)
CocraB munepaina MgBsO10*nH20 (2 6aJia)

18n = Mmunepana*26,47/73,53 = 250*26,47/73,53. Otctoga n = 5. MuHepasl ©UMEeT COCTaB
MgBsO10*5H20 (3 6aJwa)

Peaxnuu:

MgBsO10*5H20 = MgB¢O10 + 5H20

MgBsO10*5H20 + H2SO04 + 4H20 = 6H3BO3 + MgSO4
H3BO3 + 3C2Hs0OH = B(OC2Hs)s + 3H20

MgSO4 + 2KOH = Mg(OH)2 + K2S0O4

Mg(OH). = MgO + H2O (1o 2 6any 3a kaxayw peakuuio, mack 10 6aioB)

Bapuant 3.

[Tpu npokanuBaHuu GeCLIBETHOIO MPUPOJTHOTO MUHEpaJia ero Macca yMmeHsblaercs Ha 21,56%, a
BBIJCISAIOLIUICSA TPOAYKT IOJIHOCTHIO IOIVIOIIAETCS KOHLEHTPUPOBAHHON CEPHOM KHCIIOTOM.
[Ipo6a MuHepaa OKpalIuBaeT IaMs B OpaHXKeBbli I[BeT. MUHepall MOJIHOCThIO PACTBOPSIETCS B
BoJIe, 00pa3ys OecuBeTHBIN pacTBop. [Ipu neiicTBUM Ha pacTBOp MUHEpajia N30BITKOM PacTBOPOB



xyopuna Oapwsi, Tuapokcuna Oapus u (ocdara HaTpHs, COOTBETCTBEHHO, BBIMANAIOT OeEJbIe
OCaJIKH, MacChl KOTOPBIX cooTHocaTcs Kak 1 @ 1.124 : 0.187. IlepBoiii U3 0CagKOB B KHCIOTax
HEpPacTBOPUM, BTOpO#l mpu 0O0pabOTKE KOHUEHTPUPOBAHHOW COJITHOM KHUCJIOTOM pacTBOPSETCS
YaCTUYHO, TpeTUd — 4yacTu4Ho . OmpenenuTe COCTaB MUHEpaia, MPUBEIUTE YPaBHEHUS BCEX
YKa3aHHBIX B YCIOBHUU 33J[a4l PEaKIIH.

PEIIEHUE

OO6pazoBaHue ocajka Mpu JHCTBUM XJopuaa Oapusi yKa3blBaeT Ha HAJIMYKE CYJIb(aT-uoHa.
OO6pazoBaHue 6eI0ro 0caaKa, HEPACTBOPHUMOTO B M30BITKE IEJIOYH, IIO3BOJISET PEIOJIOKUTh
HaJMYMe HMOHAa MarHus. Torma mepBelil ocamok — cynbdar Oapus (1 6amma), Tperuit
(oOpasyromuiics npu AerictBuu docdara Hatpust) — pochar maruus (1 6aIa), BTOpOit — cMeCh
cynbdara O6apus u ruapokcuaa maraus (1 6asa)

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

CocraB muHepaina, BeposstHo, M2SO4*MgSO4*nH,0 (2 6aJia)

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

X =32.74n - 108

ITpu n = 4 X = 23, UICKOMBII KaTHOH — HATPHH

Mumnepan — Na;SO4*MgSO4+*4H,0 (3 6a1a)

Peakmun: Na2SO4*MgSO4*4H,0 = Na2SO4 + MgSO4 + 4H,0
Na2S04*MgS0O4*4H20 + 2BaCl, = 2BaSO4 + 2NaCl + MgCl. + 4H20
Na:SO4*MgSO4*4H,0 + 3Ba(OH). = 2BaSO4 + Mg(OH)2 + 2NaOH + 4H,0

3Na:S04*MgS04*4H20 + 2NazPOs = Mg3(POa4)2 + 6Na2SO4 + 8H20 (mo 3 6ajiia 3a KaKayo
peakiuio, Mack 12 6aJ/10B)

Bapuanr 4.

[Ipu mpokanuBaHuu GECLIBETHOTO MPHUPOJIHOTO MUHEpaja ero Macca yMeHblnaetcs Ha 26,87%, a
BBIJCTISIONIUICS TPOAYKT IMOJIHOCTHIO TOTJIONIAETCS KOHIEHTPUPOBAHHOM CEpHOM KHCIOTOM.
[Ipo6a muHepaa okpamuBaeT rmaams B GUOJIETOBBIN 1BeT. MUHepall HOJTHOCTHIO PACTBOPSIETCS B
BOJIe, 00pa3yst OecuBeTHBIN pacTBop. [Ipu AelicTBUM Ha pacTBOp MUHEpasa U30BITKOM PacTBOPOB
xjopuaa cTpoHuus, gocdara Kamus U TUIPOKCUIA Kalusi, COOTBETCTBEHHO, BBHINAJAIOT Oesbie
0CaJIKH, MacChl KOTOPBIX COOTHOCATCS Kak 6.34 : 1.51: 1. IlepBbIii U3 OCagKOB HEPACTBOPUM B
KHCIIOTaX, & BTOPOH U TPeTHi MePEXOAST B PaCTBOP MpH 00padOTKe KOHIIEHTPUPOBAHHOM a30THOM
kucnoToi. OmnpenennuTe cocTaB MUHEpaia, MPUBEIUTE ypaBHEHUS BCEX YKa3aHHBIX B YCIOBUU
3a/1a4d PeaKLUi.

PEINIEHUE

OO0pazoBaHue 0cajiKa MU JEWCTBUH XJIOPH/IA CTPOHIIMS YKa3bIBAeT HA HATMYHUE CYIb(aT-HoHa.
O0pazoBanue 6e70ro0 0caIKa, HEPACTBOPUMOTO B N30BITKE IIEIOYH, TO3BOJISIET MPEAIIOIOKHUThH
Hanmuuue umoHa MarHus. Toraga mepBbli ocafok — cyinbdar crponums (1 6amma), Tperuit
(oOpasyrommiics npu aeiictBum ocdara HaTpusi) — rugpokcun maraus (1 6anna), Bropoit —
¢docoar marnus (1 6anna).



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

CocrtaB muHepaia, BeposstHo, M2SO4*MgSO4*nH20 (2 6ania)
18n/(2x + 96 + 120 + 18n) = 0,2687

X =24.49n - 108

ITpu N = 6 X = 39 UCKOMBII1 KATHOH — KaJIHi

Munepan — K2SO4*MgSO4*6H,0 (3 6amna)

Peakmmn: K2SO4*MgSO4*6H20 = KSO4 + MgSO4 + 6H20
K2S04*MgS0O4*6H20 + 2SrCl, = 2NaCl + MgCl. + 6H20 + 25rSO4
K2SO4*MgS0O4*6H,0 + 2KOH = Mg(OH). + 2K>SO4 + 6H20
3K2S04*MgS0O4*6H20 + 6K3PO4 = Mg3(PO4)2 + 6K2SO04 + 18H20

(mo 3 6aJss1a 3a KaKIYI0 peakuuio, Makc. 12 6anoB)

3agaua 5. «CTapblil peakTuB»

Bapuanr 1

Crynent HukuTa Hamien Ha MoJike 2 CKISTHKHM ¢ HEM3BECTHBIMH pacTBOpamMu 0e3 KpbImku. OH
CHpocu y 1abopaHTa, 4To 3TO 32 PEaKTHUBBI, @ TOT OTBETHII, YTO B TOYHOCTU HE MIOMHUT, IOMHUT
TOJIBKO, YTO B 00€UX OaHKaX HaXOJATCS pacTBOPHI OJHOM M TOU K€ COJIM LIEJIOYHOr0 MeTaia ¢
MaccoBoi moner karnoHa 42.1% w ogHa M3 OAHOK CTOWT 3/1€Ch JOBOJBHO JaBHO, a Jpyras
HemaBHO. B pacrnopsbkennn HukuThl okasanuch Tosbko pactBop menoun (NaOH), a taxke
M3BECTKOBAs BOJa U cojsiHas kucioTa. [Ipu noGaBneHuHM K HEM3BECTHBIM PACTBOPAM MIEIOYU
BUJIUMBIX U3MeHEHUI He mpou3ouwio. [Ipu nqobGaBneHnn KUCIOTHI K TABHO CTOSILIEMY PacTBOPY
BbIIENUIICS ra3 O6e3 1IBeTa U 3amaxa, a mpu J00aBJICHUH K CBEKEMY PacTBOPY — a3 HE BBIICIUICS.
HukuTa o4eHbp yIuBHUIICS M TIPOBE eIie ouH dKkciepuMeHT. OH oToOpan mo 100 M kaxaoro u3
pacTBOPOB U ymapui ux. Macca TBepJI0ro octaTka B IEpBOM ciydae okazanach 4.96 r, a BO BTOpoM
3.28 1. TBepawie octatku Hukuta cHOBa pacTBOpHII M 00paboTa pacTBOPHI H3BECTKOBOM BOAOM.
B pesynbrare B nepBom ciydae Bbimnano 5,10 r ocagka, a Bo BropoM 3.10 r. Ocrtarku mocine
yIapuBaHus UCXOIHBIX pacTBOpOB HuKuTa mpokaiui, B pe3yibTraTe Macca OJJHOTO yMEHBIINIACh
Ha 0.18 r, a BToporo He u3MeHWIach. Brinapiue nociie 00pabOTKH U3BECTKOBOI BOJON OCaIKU
Hukura Tak e mpokaiui, B pe3ylbTaTe Macca OJHOro yMmeHblnuiaach Ha 0.88 r, a BToporo He
n3MeHunack. [lpeanoxxkure BO3MOXKHBIN cocTaB conu. OnpenenuTe MOJISpHbIE KOHIEHTPALUU U
MaccoBBI€ JIOJU BEIIECTB B MCXOJHBIX pacTBopax (TUIOTHOCTh PacTBOPOB MPUMHUTE paBHOM 1
/M),

PEHIEHHUE
OtBer — ocdar HaTpus. (5 6a/1510B)
Peaxnuu
NazPOs + CO2 + H20 = NazHPO4 + NaHCOs3 — 10, 4T0O IpOMCX0IUT C paCTBOPOM IIPH CTOSTHHH.
Hoswlii pacTBOp:

IIpu ynapuBanuu ocraercs YucThlii pochaT HaTpus, ero macca 3,28 T



IIpu o6pabGoTke M3BECTKOBOW BOMOW BbImagaeT ¢ocdar kampuus maccod 3,10 r. Takum
o0pazom B 100 mut HOBorO pactBopa 0.02 Moib ochaTta HaTpuUs.

C =0,2 moup/1, W = 3,28% (5 6a10B)
Crapsblii pacTBOp

VYnapupanue — cmech runpodocdara, pocdara u ruapokapOoHara HaTpusl, 00mas macca 4,96
r

O6paboTKka U3BECTKOBOM BOJIOM:

NaHCO3 + Ca(OH)., = CaCO3 + NaOH + H>0
2NaHPO4 + 3Ca(OH). = Ca3(PO4)2 + 2NaOH + 4H,0
2NasPOy + 3Ca(OH), = Cas(POa4)2+ 6NaOH

5,1r — Mmacc ocaakoB ¢ocdara u kKapOOHATA KATBIIHS

[IpokanmBanue BeITapeHHOTO pacTBopa — ueT peakius 2Na;HPO4 = NasP2O7 + H20 (ymeraer
Bojma, ee mMacca 0,18 r 1o ects 0,01 mosb, 3HauuT rumpodocdara 0,02 mMonb, 3HAYUT
rupokapOoHara — u3 camoi nepoit peakiuu — Toxke 0,02 moub. [lo pazHuie macc MOXKHO
HalTH pocdar)

C (NaHCO3) = C (Na2HPO4) = 0,2 Mot/ (1o 2,5 6aia 3a Kasayl KOHIEHTPAIUI0)
w (NaHCO3) = 1,68% w(Na2HPO4) = 2,84% (mo 2,5 6a/1a 3a KaKIyH0 KOHIEHTPAIHIO)

IIpu oTcyTcTBMH NPaBWILHBIX KOHIEHTpanuii no 1 6aiy 3a peakuun

Bapuanr 2

Crynent HukuTa Hamien Ha MoJike 2 CKISSHKHM ¢ HEM3BECTHBIMU pacTBOpaMu 0e3 KpbIiku. OH
CHpocui y JabopaHTa, 4To 3TO 332 PEAKTHUBBI, @ TOT OTBETUII, YTO B TOYHOCTH HE MOMHUT, IOMHUT
TOJIBKO, UTO B 00eUX OaHKaX HaXOJSATCS paCTBOPHI OJHOM M TOU K€ COJIM LIEIOYHOr0 MeTaia ¢
MaccoBOM nosie karnoHa 55.2% u oxHa M3 OAHOK CTOWT 3]I€Ch JOBOJILHO JIaBHO, a Jpyras
HenmaBHO. B pacmopspkennn HukuTbl okaszaimuch Tosibko pactBop mieiodn (NaOH), a rtaroke
OapuToBas BoJa W cosisiHas kucioTta. [Ipu moGaBieHHMM K HEM3BECTHBIM PACTBOPAM IEJIOYU
BUJIUMBIX U3MEHEHUI He mpou3onwuio. [Ipu noGaBieHnH KUCIOTHI K IaBHO CTOSIIEMY PacTBOPY
BBIZIENTUIICS ra3 0e3 1BeTa U 3amaxa, a mpu J00aBICHUH K CBEKEMY PacTBOPY — ra3 HE BBIICIUICS.
Hukurta oueHb ynuBHIICS U MPOBEN elie oAuH 3kcrepumeHT. OH oToOpan mo 100 M kaxaoro u3
pacTBOpOB U ymapui uX. Macca TBepJOro ocraTka B MEpBOM ciiyyae okaszanach 21.84 r, a BO
BTOpOoM 14.84 1. TBepabie octaTku Hukuta cHOBa pacTBOpUI M 00paboTan pacTBOPHI OAPUTOBOM
BOJI0#. B pe3ynbrare B nepBom ciyyae Boinaio 35.00 r ocaaka, a Bo BTopom 21.14 r. Ocrtatku
Mocje ynapuBaHUs HCXOJHBIX pacTBOpoB HukuTa mpokamui, B pe3yiapTaTe Macca OJHOTO
yMeHbuiaach Ha 0.63 T, a BTOpOro HEe U3MEHWIAch. Brinmasiie mocie 00padoTKH N3BECTKOBOI
BOJIOM ocanku HukuTta Tak 'xe mpokanui, B pe3ylbTaTe Macca OJHOr0 yMeHbIIuaach Ha 1,54 1, a
BTOpPOro He u3MeHunach. lIpennoxkure BO3MOXHBIA cocTaB coiu. Onpenenure MOJSpPHbIE
KOHIIEHTPAIlMd U MAacCOBBIE JIOJIM BEIIECTB B HMCXOJHBIX pacTBOpax (IJIOTHOCTh PAacTBOPOB
npuUMuTe paBHoit 1 r/mi).

OtBer — pocdar xanus.



Bapuanr 3

Crynent HukuTa Hamien Ha MoJike 2 CKISSHKM C HEM3BECTHBIMU pacTBOpamMu 0e3 Kpblku. OH
crpocui y 1abopaHTa, YTO 3TO 32 PEAKTUBHI, @ TOT OTBETUJL, YTO B TOYHOCTH HE TOMHUT, TOMHUT
TOJIBKO, YTO B 00eMX OaHKaX HAXOJATCS PACTBOPHI OHOM M TOM e COJIM LISTIOYHOTO METaa C
MaccoBoil noseil katuona 33.18% um oxHa u3 0AHOK CTOUT 3/€Ch JIOBOJBHO JAaBHO, a JIpyras
HemaBHO. B pacnopsbkennn Hukuthl okasanuch Tosibko pactBop menoun (NaOH), a taxke
OapuToBasi Boja W coyisiHas kuciorta. [Ipm moGaBineHMM K HEM3BECTHBIM PACTBOpaM IIEIIOYH
BUJMIMBIX U3MEHEHUH He mpom3onuio. [lpu 1oOaBineHnu KUCIOTH K JaBHO CTOSIIEMY PacTBOPY
BbIIeTMIICS Ta3 0e3 IBeTa U 3araxa, a Ipu 100aBICHNHU K CBEKEMY PAaCTBOPY — ra3 HE BBIICITHIICS.
Hukura oueHp ynuBHIICS U MPOBEN ellie 0AUH 3kcrepuMeHT. OH oTtoOpan mo 100 M kaxaoro u3
pacTBOpOB U ymapui uX. Macca TBepJOoro ocraTka B MEpPBOM cilyyae okaszanach 11.68 r, a Bo
BTopoM 8.32 r. TBepawie octatku Hukura cHOBa pactBopui u 0OpaboTan pacTBOpPbl OApUTOBOM
BOJIOW. B pesynbTare B mepBoM ciydae Bbinaio 35.52 r ocanka, a Bo BropoM 27.60 r. Ocrtatku
MoCIie yIMapuBaHUS HMCXOTHBIX PAacTBOpOB HukuTa Tpokamwi, B pe3ylnbTaTe Macca OJHOTO
ymeHbiuiack Ha 0.72 r, a BTOpOro He u3MeHui1ach. Beinasmme nocie 00paboTKH M3BECTKOBOM
BOJIOM ocankn Hukura Tak ke mpokanui, B pe3yJbTaTe Macca OJHOr0 yMeHbInniaacs Ha 1,76 T, a
BTOPOro He u3MeHwnach. lIpemnokure BO3MOXHBIA cocTaB conu. Onpenenure MOJSPHBIE
KOHIICHTPAIlM! W MacCOBBIC JIOJM BEHIECTB B HCXOIHBIX PAacTBOPax (IUIOTHOCTh PAacTBOPOB
MpUMUTE paBHOM 1 r/mi).

OT1Ber — apceHar HaTpusl.

Bapuanr 4

Crynent HukuTa Hamien Ha MoJiKe 2 CKISSHKHM ¢ HEM3BECTHBIMH pacTBOpamMu 0e3 KpbImku. OH
CIpocu y JabopaHTa, YTo 3TO 332 PEAKTHUBBI, @ TOT OTBETUII, YTO B TOYHOCTH HE MIOMHUT, IOMHUT
TOJIBKO, UTO B 00eUX OaHKaX HaXOJATCS paCTBOPBI OJHOM M TOU K€ COJIM IIET0YHOrO METaJlIa C
MaccoBoi noJieli katroHa 45.78% wu omHa M3 0aHOK CTOMT 3/IeCh JIOBOJIBHO JAaBHO, a JIpyras
HenmaBHO. B pacmopspkennn Hukuthl okaszamuch Tosibko pactBop mienodn (NaOH), a rtaroke
M3BECTKOBas BOJa W cojsiHas kuciora. [Ipu noGaBieHHH K HEM3BECTHBIM PACTBOPAM MIEIOYU
BUJIUMBIX U3MEHEHUI He mpou3ouwuio. [Ipu nqobGaBineHnn KUCIOTHI K TABHO CTOSILIEMY PacTBOPY
BbIJIENUIICS ra3 Oe3 1IBeTa U 3amaxa, a mpu J00aBJICHUH K CBEKEMY PacTBOPY — a3 HE BbIICIUICS.
Hukurta oueHb ynuBHIICS U MPOBEN elie oAuH 3kcrepumeHT. OH oToOpan mo 100 M kaxaoro u3
pacTBOpOB U ymapui uX. Macca TBepJOro ocraTka B MEpBOM ciiyyae okaszanack 10.68 r, a BO
BTOpOM 7.68 1. TBepasie ocratku Hukuta cHOBa pacTBOPMII M 00paboTa pacTBOPHI U3BECTKOBOM
BOJI0H. B pe3ynbrare B nepBom ciyyae Bbinano 14.94 r ocaaka, a Bo BTopom 11.94 r. Ocrtatku
1ocJie yrapuBaHusi pacTBopoB Hukura npokanui, B pe3yibTaTe Macca OJHOTO YMEHbIINUIACh Ha
0.54 1, a BTOpOro He M3MeHWIach. BrimaBmiue nociae 06pabOTKU M3BECTKOBOM BOJOW OCaIKu
Hukura Tak »e mpokanui, B pe3ylibTaTe Macca OJHOro ymMeHbluiaach Ha 1,32 r, a BToporo He
n3MeHunace. Ilpennoxure BO3MOXKHBINA cocTaB coiu. Onpeaennute MOJISpHbIE KOHLIEHTPALUU U
MaccoBBI€ JIOJU BEIIECTB B MCXOJHBIX pacTBopax (TUIOTHOCTh PacTBOPOB MPUMHUTE paBHOM 1
/M),

OtBer — ApCCHAT KaJInsA



