Kiaroun, kpurepuu oueHMBaHUSA 3aJaHUM
MYHULMIAJBHOIO 3Tana Becepoccuickoi 01MMIUAAbI IIKOJILHUKOB

2024/2025 yuyeOHbIi roj
JKCNEePUMEHTAJIbHBIN TYP

XumMusa
8 kiacce

Ilpooonsccumenvnocmo — 120 munym
Maxkcumansnuotit 6ain — 30

3aoanue. Onpeaesienue coepraHusl KPUCTAINIU3AUMOHHOM BOJAbI B IEHTATHPaTe

THOCY/Ib()aTa HATPUS

Kpucmannuzayuonnoti 600oti Ha3pIBaeTCAd BOJAA, BXOAAIIAS B CTPYKTYPY KpPHCTaUIOB
BEIIECTB, Ha3bIBaeMbIX Kpucramtoruaparamu. CopepxaHue KPUCTAUIM3ALMOHHOW BOJBI B HHX
OOBIYHO OTBeuUaeT XuMHUeckuM dopmynam. Hampumep, xummueckas (opmyrna meHTaruapara
trocynbdara Harpus Na,S,03 - SH,O o3HadaeT, 9To B 3TOM KPUCTALIOTHAPATE HA KAXKIbIH 1 MOJIb
conmu NayS,03 mpuxoaurcs 5 monb Boasl HyO. OgHako npu XpaHEeHUM KPUCTAJUIOTMIPAaThl MOTYT
anb0 «BBIBETPUBATHCS», T.€. TEPATh YACTh KPHUCTAJUIM3AIMOHHOW BOABI TpPU KOMHATHOU
TeMIeparype, JIM00 «pacIyIbiBaThCs», T.€. MOTIIOMIATh Biary U3 Bo3ayXa.

CocraB KpHCTaUIOrUIpaTa MO>KHO OIIPEAEIUTh, 3Hasl €r0 MacCcy KpUCTAJIIOTHApaTa U Maccy
B HEM COJIH, KOTOPYID MOXHO OIPEIEINTh, MCIOJIb3YsS 3aBUCHUMOCTh IUIOTHOCTH PacTBOpa OT
MaccoBOM J0JIM COJU B pacTtBope. Hampumep, miaoTHocTs p BogHoro pactBopa NaS,0O; mpu
pasIMuUHBIX 3HAYEHHMAX MacCOBOM gomu @ comu NapS,O; B pactBope mpu 20 °C, umeer

cienyrolye 3HadeHus (tabnuma 1):

o (NayS,03), 1 2 4 6 8 10 12 14 16 18 20
%

[TnotHocts, |1,0065|1,0148|1,0315|1,0483|1,0654|1,0827|1,1003|1,1182|1,1365|1,1551|1,1740

/M

J171st SKCTIepUMEHTAIBHOTO OIPEAETCHHS TUIOTHOCTH KHUIKOCTEH (B TOM YHCIIE M PaCTBOPOB)
HCIOJIB3YIOT METOA ACHCHUMCTPUHU (MeTO)II/IKa OMpEaACICHUA IINIOTHOCTH XHUJAKOCTU C ITOMOIIBIO
JIEHCUMETpa MpUBEJeHA B PUIOKEHHUH 1).

B MepHoit xonbe emkocThio 50 MI HaXxomuTCs pacTBOp THOCylb(hara Hatpus NapS,0s,
MPUTOTOBIICHHBIA B COOTBETCTBHH C Baimmm BapHaHTOM, C YKa3aHHEM MAacChl U3PacXOJ0BaHHOTO

Kpucrajiorunapara.




Onpedenume cocmas KpUCmMaiiocuopama muocyibgama Hampusi, CTIOIb30BaHHOTO IS
MPUTOTOBIICHHST BBIJAHHOTO Bam pactBopa tuocynbpara Hartpus. [IpoBenuTe MBICTEHHBIN
AKCIEPUMEHT, COCTaBbTE IUJIaH Bammx nercTBuid, onuiuute Bamm AeicTBHS M OpeanoiaracMbli

pe3yJbTarT.

[IpoBeauTe peanbHBIN AKCIIEPUMEHT W NPUBEIUTE €ro pe3ynbTar. [IpoBeauTe pacdeTsl U
CIeNanuTe BbIBOI.
Oobopyooeanue na 0ono pavouee mecmo: 1 mepHas xkonba emkoctbto 50 My, 1 mumMHIP
eMKOCThIO 50 MIT;
Oobopyoosanue na oouiee pabouee mecmo: 3 apeometpa (I1s1 TPEX UHTEPBAIOB MNIOTHOCTH:
1,000-1,060; 1,060-1,120; 1,120-1,180).
(30 6ans10B)
Pewenue
PaccmorpuMm  pemieHue Ha TpUMEpe OJHOIO M3 BapuaHTOB. M3BecTHO, 4YTO A
npuroroBieHus 50 M pactBopa Na,S,03 Obla B3siTa HABECKa KpUCTAJUIOTUApaTa, paBHas 12,4 r.
1) OnpenenuM SKCIEPUMEHTAIBHOTO 3HAYEHUSI TUIOTHOCTH (Psken) BBIIAHHOTO PacTBOpa
Na,S,03 MeT0o10M JEHCUMETPHUH, C HCIIOJIB30BAaHUEM METOJIMKH, OITMCAHHOW B MPUJIOKEHUH 1.
[Tycts mnotHOCTH pacTBopa NayS,03 paBHa: Pogen = 1,120 1/Mi1
2) OmpenenuMm MaccoByl0 A0T0 @q(NayS;03) MeTogoM HWHTEPHOJIALMH, ONHCAHHBIM B
MPUWIOKEHUU |, UCTIONB3Ys CIIPABOYHBIC TAHHBIC TAOIHUIIHI 1:
Preop.1 = 1,1182 r/mi1, eMy COOTBETCTBYET ®¢f1cop.1 = 14%
Poxen. = 1,12 T/MJT, €My COOTBETCTBYET ®voxen. = X%
Preop.2 = 1,1365 1/MII, €My COOTBETCTBYET ®¢ 1eop.2 = 16
3HAYEHHS Preop.] U Preop2 — ITO ONMMKANIINE K Pogen, SHAYECHHS W3 CIIPABOYHMKA, HPHU ITOM Preop.| <
Poxer.s @ Preop2 > Poxen- COCTABIIAEM U pELIAEM NPONOPLHMIO:
(pTeOp‘Z - pTeop.l)I( Poxen. - pTeop.l):((D%,Teop.Z - w%,Teop.l)I( % skem. - w%,Teop.l)
(1,1365-1,1182) : (1,12 -1,1182) = (16 — 14) : (x — 14)
x = 14,18, caegoBaTeabHO wq, (NayS,03) = 14,19%.
3) Paccuutaem maccy Na,S,03; B 50 mMi pacTBopa M MacCcy KpHCTaJUIM3AIIMOHHOW BOJBI B
HaBECKE KPUCTANIOTHApaTa:
m(Na;S,03) = @ (Na2S,03) - Mpacrpopa = @ (Na2S203) * Paxens, - Vpactsopa
m(Na;S,03) =0,1419- 1,12 - 50 = 7,946 (1)
m(H,O)= 12,4 —-7,946 = 4,454 (1)
4) Paccuutaem konudectBo BemiectBa n(NaS;03) u n(H,O) B HaBecke KpUcTauIOTHaApaTa

H OIIpCACINM UX COOTHOUICHUC!



n(NaS,03) = m(NayS,03) / M(NayS,03) =7,946 1 : 158 r/moas = 0,05 moitb
n(H,O) = m(H,0) / M(H,0) = 4,454 r : 18 r/monb = 0,247 Mo1b
n(Na,S,03) : n(H,O0) =0,05:0,247=1:4,94

5) 3naunt, xumuueckas popmyna kpucramtoruapara Na,S,03 - 4,94 H,0.

Kpumepuu oyenusanus

1. ITnan paGoTsr (56.)
2. BeinosHeHne SKCIIepUMEHTA - (106.)
3. BeimonHeHue pacueTroB (106.)
4. Opopmiienue oryera (56.)



Ilpunoscenue 1

Onpeuenelme IVIOTHOCTH KUIKOCTH ME€TOA0M TCHCUMETPUHU

IIpu onpeneneHnn MIOTHOCTH YKUIKOCTH MEMOOOM OeHcumempuy UCTIONIb3YIOT OeHcumemp,
WIN apeomemp — NpUOOP, IPUHIMIT PabOThl KOTOPOI'O OCHOBAH Ha 3aKOHE Apxumena. ApeoMeTp
IpeJCTaBIsieT CO0O0M 3amasHHYIO CTEKJISTHHYIO aMITylTy C IpoObl0 B HWKHEH paciIMpeHHo# JacT. B
BEpXHEH Y3KOM YacTH HAXOIUTCS IIKaJa, IPOrpaiyupoBaHHas B 3HAYCHUSAX IUIOTHOCTH. i
U3MEPEHUs IIOTHOCTH JKUAKOCTH CyXOW YMCTBIA apeoMeTp MOMEIIAT B cocyl (yununop) ¢ 3TOn
AKHUJIKOCTBIO TaK, YTOOBI OH IIABAJI B 3TOM COCYJI€, HE KacasiCh €ro CTEHOK, U OJHO U3 JeJICHUH ero
IIKaJIbl COBHAJIO C HIKHUM KpaeM MEHHCKa, 00pa3yeMoro MmoBEepXHOCTHIO KUAKOCTH. Ilokasanus
apeoMeTpa CiaeAyeT CHUMATh IIPU CTPOTO FOPU30HTAIBLHOM B3TJIA€ HA HUKHIOK CTOPOHY MEHMCKA
KUAKOCTH. 11 M3MepeHus MIOTHOCTH BbIJaHHOTO Bam pactBopa THocyibgaTta Hatpust NaxS,0;3
HE00XO0aUMO:

- IEPEJIUTh PACTBOP M3 MEPHOU KOJOBI IMIHH/D;

-noA00paTh MOAXOJALIMM apeoMeTp, OCTOPOXKHO OIYCTUTh
apeoMeTp B PACTBOD;

-0 UIKaJe apeoMeTpa ONpPElNelIuTbh HKCIEPUMEHTAIbHOE

3HAQYEHHE TUIOTHOCTH (Psken) Y 3AMKCATH €TO.

I[JI?[ YMCHBIICHUA IMOTPCIIHOCTH I/I3MCpCHI/II\/JI IIPUHATO BBIIIOJHATH

n3MepeHus 3 pas3a, KaxJblil pa3 BbIBOJIS apEOMETP U3 PAaBHOBECHSI.

Onpenenenue MaccoBoii 1014 PACTBOPEHHOI0 BellleCTBA B pacTBOpe

[To cpaBOYHMKY YCTaHABIMBAIOT COOTBETCTBHE MEXIY HAlJIEHHBIM IKCIEPUMEHTATbHBIM
3HAYEHHUEM TUIOTHOCTHU (Paken) U 3HAUEHHUEM MACCOBOM JIOJIM PACTBOPEHHOT'O BEIIECTBA B PACTBOPE.
st onpenenenus MaccoBoi noi @ cosm NapS,03 B pacTBOpE ClieIyeT UCIOJIb30BaTh Tabuiy 1.
Ecnu HeT MONHOTO COOTBETCTBHUSI MEXKIY IKCIEPUMEHTAIbHBIM 3HAUEHUEM TUIOTHOCTU (Poken) U
TaOJIMYHBIM 3HAYEHUEM MACCOBOM JIONIM @ COJIA B PACTBOPE, TO MPUMEHSIOT Memoo0 UHMEPHONAYUU.
CyTh MeTOJIa HHTEPIOJISAIUU: 3aBUCHMOCTh MacCOBOM JIOJIM PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

OT IUJIOTHOCTH pacTBOpa B Y3KOM MHTEpBAJE€ 3HAUYEHUH HMEET MpsIMO MPONOPLHOHAIBHBIN

Xapakrep:
Preop.1 = , EMY COOTBETCTBYET v reop.] = ;
Paken. = , EMY COOTBETCTBYET 9 sxcr. = ;
Preop.2 = , €My COOTBETCTBYET M9 reop.2 =

3HAUYEHUE Preop.1 U Preop2 — ITO OIMKANIINE K Pogen, SHAUEHUS U3 CIIPABOYHHKA, IPH ITOM Preop.i <
Poxer.s @ Preop2 > Poxen- COCTABIIAIOT M PEMIAIOT IPONOPLHMIO:

(pTeop.Z - pTeop.l):( Poxen. - pTeop.l):((D%,Teop.Z - (D%,Teop.l):( 09%,oxem. ~ (D%,Teop.l)
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