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BBeaeHue

B paHHOM nocobum npepcTtaBineH 6GAOK eQMHOr0 FOCYAapCTBEHHOrO 9K3a-
MeHa (EMM3) mo xvmun, BKIOYAIOWMIA TakOW BaXHbIA HaBbIK, Kak peLleHune
XMMMYecknx 3agdad. Teopusi M nNpumepbl 3agady C NOAPOOHLIM OObACHEHU-
€M CBSi3aHbl HEMOCPEACTBEHHO C TEM MWHVMMYMOM 3HAHWMIA W HaBbIKOB,
KOTOpblE MOHAZOOSATCA 09 YCMELWHOro BbLINOAHEHUS 3agaHuin 27, 28, 29,
34, 35.

KHura Bko4YaeT cnefyolime pasfefbl: «4T0 HYXHO 3HaTb» (TeopeTUdecKuin
610K, KOTOpbIA MOMOXET aKTyanMsMpoBaTb U CUCTEMATM3NPOBaTb 3HAHWUS,
HeobxoouMble Ana pelweHns 3apad), «Kak pewartb 3agadyn» (4T0 Heobxo-
OMMO MOMHMWTb, Ha 4TO obpawaTe BHUMAHWE MPU PeLIEHVM, MOOPOOHbIN
pa3bop MpUMEPOB 3aday, KOTOpble MOryT BCTPETUTLCS B 3adaHusax 27,
28, 29, 34, 35 Ha 9Kk3ameHe N0 xumuun), «3agauv Ois CamoCTOSITENbHOrO
peweHus» n «OTBETbI» C NOAPOOHLIMU MOSICHEHUSIMM K PELUEHWNIO 3apav.

3apaHma EMD no xvMmum HanpaBneHbl Ha MNPOBEPKY 3HaHWA U YMEHWIA,
CHOPMMPOBAHHBIX MPU U3YYEHUN CREAYIOWMX pPasfenoB kypca: «TeopeTu-
YeCKMe OCHOBbI XWUMWMK»: COBPEMEHHbIE MNPEACTaBIEHMS O CTPOEHUW aTo-
Ma, nepuogmyeckmin 3akoH u [lepuoamyeckas cucTemMa XMMWUYECKUX ane-
MmeHToB [. W. MeHgeneeBa, xumuyeckas CBSI3b M CTPOEHWE BELLECTBA,
XMMUYeckas peakumsi; «HeopraHmyeckass xumusi»: knaccudukaums M- HO-
MEHKJ/1IaTypa HEOpraHMYyeckMx BELLECTB, XapakTepHble XMMUYECKME CBOWMCTBA
METaNNoB, HEMEeTasIoB, OKCMAOB, OCHOBaHWM, amMOTEePHbIX FMOPOKCUAOB,
KWUCNOT, CONIe M B3aMMOCBA3b PAa3fIMYHbIX KJIACCOB HEOPraHU4Yyeckux Be-
wects; «OpraHuyeckas XvMMuUs»: Teopus CTPOEHMS OPraHWYeckux coeau-
HEHWI, TWNbl CBA3EM B MOJEKyNnax OpraHMYyeckux BeLWEeCTB, rmbpuamnsaums
aTOMHbIX opbuTanein, pagukansl, GyHKUMOHANbHAA rpynna, Knaccudukaums
M HOMEHKNaTypa OpraHMYeckmMx BELLECTB, XapakTepHble XMMWYECKME CBOWA-
CTBa YINIEBOAOPOAOB, CMAMPTOB, (PEHONOB, anbaernaoB, KapOOHOBLIX KWUC-
JIOT, CNOXHbIX 3UPOB, aMWHOB M aMWHOKUCAOT, Xupbl, Genku, yrneeoasbl,
B3aMMOCBSI3b OPraHMyYeckux CoeavHeHnn; «MeToabl MNO3HaHUS B XUMUMN.
XUMUS N XU3Hb»: 3KCMEPUMEHTaNlbHbIE OCHOBbI XUMWUK, 06WME npeacTas-
JIEHUST O MPOMbIWEHHbIX Ccnocobax MoNy4YeHUs BaXHEWLWWX BeLLecTB, pac-
YETbI MO XUMMYECKUM QOpPMySiaM U YPaBHEHUSM peakumii.

BapvaHt KWUM a3k3ameHaumoHHoOW paboTbl comepxuT 35 3agaHuii n co-
CTOUT M3 [BYX 4acCTewr, pasfnuyaiowmxcss no GopmMe U YPOBHIO CJIOXHOCTMU.

Yactb 1 copepxut 29 3agaHuini C KpaTKMM OTBETOM, 4YacTb 2 — 6 3a-
OAHUI C pPasBEPHYTbIM OTBETOM.



OtBeToM K 3apaHuam 27, 28, 29 asndetrca umcno. OHO 3anucbiBaeTcs
no npuBea&HHOMY HMXe o00pasly B Moje OTBeTa, a MNOTOM MNepeHoCUTes
B 6naHk otBetoB Ne 1.

KM BJIAHK

Oreer: 8,7. sl 7l [ LI TP T Tl ]

B 3apmaHusax 34, 35 oTBeT 3anucbiBaeTcs B pasBépHyton dopme, ¢ no-
OpobHbIM pelleHneM. B 6naHke oteBeToB Ne 2 HeoOXoAMMO ykas3aTb HO-
Mep 3afjaHusi M 3anucatb ero rMojHoe pelweHne. [aHHblii 6naHk OAHO-
CTOPOHHWIA; OTBET, 3anucaHHbIA Ha 00OPOTHOM CTOpOHe OnaHka, He Oynet
OLLEHMBATbLCS.

Mpu BbINOMHEHUN 3aJaHU UCMONL3YMTE [lepuoouyeckylo CUCTEMY XUMU-
yeckmx anemeHtoB [. W. Mengeneesa, Tabnvuy pacTBOPUMOCTU CONEN,
KUCNOT M OCHOBaHWN B BOOE, I3NEKTPOXUMUYECKUIA pPAn, HANPSXEHURN Me-
Tannos. Ha 9k3ameHe 3TM MaTepuansl Bko4eHol B naket KVM. B kHure
OHW pacnonioxeHol B lpunoxeHun. [Ons BblMUCAEHWA, B TOM 4YUCNEe W Ha
9K3aMeHe, MOXHO WCNOoJSb30BaTh HEMPOrpaMMUpyeMbli KasbKynaTop.

[Mpn BbLINOAHEHMN 330aHWUIA MOXHO MONb30BATbCA 4YEPHOBUKOM, KOTOPbINA
BblAAaBTCA KkoMuccuel W npeactaBnseTr coboit nuct dopmata A4 co
lTaMnoM ydpexaeHmss obpasoBaHusl. [locne OKOHYaHUS 3K3aMeHa YepHo-
BMK COAETCS, HO 3anncu B 4YEpHOBUKE, a TakXe B TEKCTe KOHTPOJIbHbIX
nameputenbHblx mMatepuanos (KMM) He yuuTbiBAIOTCA MNpU OLEHMBAHUK
paboTtbl. [MoaTomMy 006si3aTenbHO HaOo MNepeHecTM OTBeTbl B OnaHku. Ha
YEepHOBMKE XenaTeNbHO 3anucbiBaTb pelleHWe Tak, Kak OHO OyaeT BbIrs-
0eTb B OnaHke OTBeTa, 4TOObl MpW MEepenucbiBaHUN He TpaTUTb Bpems Ha
BbiICTpaMBaHMe Mopsiika OTBeTa.

Ona  noarotoBkM K 9K3aMeHy LUKOJbHMKY HeobxoAMMO 03HaKOMUTLCS
C KoanoukaTtopom, cneundukaumen wn OEMOHCTPALMOHHBIM  BapUAHTOM
KOHTPOJIbHBIX WU3MEPUTENbHBIX MaTepuanoB EM3 no xumun.

Xenaem ycnexos Ha ElM3!




4YTO HYXHO 3HaTb

Mpexge 4em npucTynatb K MPaKTUKE MO PELIEHUIO  XMMU-
YECKMX 3a4a4y, HYXHO M3y4YnTb OMNPEAENEHHbIE OCHOBbI, Ha
KOTOpble cnegyet onupatbCs Npu  OanbHENWWUX OEeUCTBUSIX.
B nepBom 06n0ke Mbl npegfsiaraemM Bam  03HAKOMUTbLCS CO
BCEMW HEOOXOOUMBbIMA TEMaMu, C MOMOLIBID KOTOPbIX Bbl
cMmoxeTe 06e3ynpeyHo OpueHTUpPOBaTbCH B 3ajade npu eé
peweHnn. Bce Tembl BbICTPOEHbI B  XPOHOJOrMMYECKOM MO-
psake Takum 00pa3om, 4TOoObl MOMOYb Bam CHOPMMPOBATH
NMONHOE MOHMMaHWEe TEOoPEeTUYECKNX OCHOB. PekomeHayem 3a-
BECTU COOCTBEHHYIO TeTpagb A4S AaHHOro cOOpHuKa, raoe Bol
CMOXeTe 3anucaTb BCe GOPMynbl C MOSICHEHMSIMKU, a Takxke
pewaTtb NPeanoXeHHble 3aJayn.

( OTHOCUTeNnbHaA aToOMHasd Macca j

ATOMHas Macca 3neMeHTa — cpedHee 3HayeHWe aTOMHbIX MacC BCex
MPUPOAHBLIX M30TOMOB OMPEAENEHHOrO 3/IeMeHTa C Y4&TOM pacnpocTpaHe-
HWUS [OaHHbIX W30TOMOB B MPUPOJE.

OTHocuTenbHas aTomHasi macca 0003Ha4yaeTcs NaTUHCKOW 3arnaBHOM Oyk-
BON A, pasMepHOCTM He WMeeT.

JaHHOoe 3HayeHme paccyMTbiBaTb HET HEeOoOXOAMMOCTM, TaK KakK OTHOCM-
TenbHasl aTtoMHas Macca ykaszaHa B [lepnognyeckoin CUCTEME XUMUYECKUX
anemenToB [. W. MeHpeneesa HanpoOTMB KaxAoro 3NeMeHTa.

( )
MPUMEP
15 16 17
30,97 P 32,06 S 35,45 CI
docdop Cepa Xnop
OTHOCUTENbHAA aTOMHas Macca 3NEeMEHTOB




Paccmotpum anementhl: P — docdop, S — cepa u Cl — xnop.
HaﬂpOTI/IB KaXaoro JaneMeHTa YkKa3aHbl OTHOCUTEJIbHblE aTOMHbIE MaCChl:
P — 30,97, S — 32,06, CIl — 35,45. Ona panbHEWWNX pPacyETOB
HeobxoOMMO npeobpasoBaTh KaXAyld OTHOCUTESIbHYIO aTOMHYIO Maccy:
OKPYrMUTb  3HaYeHWe OTHOCUTENbHOW aTOMHOW MacCbl MO  npaBuiam
maTtematuku. CnepoBatenbHO, npeobpas3oBaHHble Macchl [OJ1  BblOPaHHbIX
9NIEMEHTOB:

P — 3097 =~ 31; S — 32,06 = 32; CIl — 3545 ~ 35,5.

Tonbko Ons xnopa HeoOGXOAMMO WCMOSNb30BaTh APOOHYKD BenunuuHy (35,5).

[ i OBPATUTE BHUMAHME! I J

(OTHOCMTeana'iI MoOJieKyJ/ispHaa Macca Bel.l.l,eCTBa)

OTHOCUTENnbHast MONEKyNsipHas Macca BewecTtBa — CymMma BCeX OT-
HOCUTEJIbHLIX aTOMHbIX MacCC 3JIEMEHTOB, BXOALIMX B COCTaB MOJIEKYIIbI,
C Y4YETOM WHOEKCOB (TO €CTb KOMMYeCTBa [aHHbIX 3/IEMEHTOB B MoOne-
Kyne).

OTHocuTEenbHAs MOMeEKynsipHasi macca BelwecTBa 0003HA4YaeTcsl 3arnaBHON
naTuHCKon OykBOM M, pPasMepHOCTU He WMeeT.

s N
NPUMEP

PaccumtaeM OTHOCUTENbHYIO MONEKYNSIPHYIO Maccy AOns Cleaylowmx
coeaunnenuini: PCl;, S,Cl,. B coctas neHtaxnopupa ¢ocdopa (PCls)
BXOOAT OOuH atoMm ¢docdopa M nNaTb aTtOMOB Xxnopa, Toraa dopmyna
6ynet wmetb Bug: M(PClg) = A(P) + 5 - A(Cl) = 31 + 5 . 355 =
= 31 + 177,5 = 208,5. B cocras pgutmnogmxnopuga (S,Cl,) Bxopsar
[Ba aTomMa cepbl M [Ba aTtoMa Xxjopa, Toroa d¢opmyna OyaneT MMeTb
BUA;:
M.(S,Cl,) = 2 - A(S) 2 - ACH)=2. .32+ 2355 =

+
= 64 + 71 = 135

( MonspHas mMacca BeliecTBa j

MonspHasa macca Bewectsa (M) — macca O[HOMO MO BELUECTBA,
BblpaXeHHas B rpammax Ha Monb. EgmHuua un3mepeHusi: r/Mofib.

MonspHass macca BellecTsa




YTO HYXHO 3HaTb

MonsipHasas Macca BellecTBa HaxoAMUTCA aHanornyHbiM o0Opas3om, 4To M OT-
HOCUTENIbHAa MONekynspHas macca BewectBa. MIMEHHO C 3TOM BEANHUHOWN
Benétcsa paboTa npu pelleHuM 3apady Ha EMS.

(' KonnyectBO BewiecTBa j

KonuyecTBO BewecTBa (N) — YMCNO OAMHAKOBBIX CTPYKTYPHbIX €OUHWL,
cofepxawmxcs B BewecTBe. EavHuua mamepeHusi: MOJb.

[na HaxoxgeHus KOnmMyecTBa BeLlecTBa HeoOXOOUMMO WCMNONb30BaTb Npwu-
BEAEHHbIE HUXe GOPMYIbI.

e Ecnn Bepétca pabota C TBEPAbIMM BELLECTBAMM, KOJSIMYECTBO BeLLe-
CTBa HaxoOMTCS Kak OTHOLLUEHMEe MacChbl BeLlecTBa K MONSPHOM Macce
BeLLeCTBa.

m(X)
n(X)=—n’ (1)
M(X)
e Ecnu Benétcs paborta ¢ razoobpasHbIMK BelllecTBaMmu npu cobnoae-
HUW HOPMasbHbIX YCOBUIA, KOSIMYECTBO BELLECTBA HAXOAMUTCS Kak OTHOLUe-
HMe 0O0bEMa BelLecTBa K MOJIIPHOMY OObLEMY.

n(X)==,— 2)

MonsipHelin 06bEM Npu  HopMmanbHbXx ycnosusx (101 325 Ma (1 atm),
0 °C) aBnsetcs MOCTOSIHHLIM YMC/IOM, paBHbIM 22,4 11/MOSib.

TaknMm 06pas3oM, MOXHO COCTaBUTb Cliedytlollee yTBepxaeHue. KonmuecTtso
BELLECTBA PAaBHO OTHOLUEHMIO MacCbl K MOJNISIPHOM Macce, KOTOPOe pPaBHO
OTHOLWEHNIO 06bEMA K MONSAPHOMY OOBLEMY.

NnMPUMEP
Wcnonb3ys d¢opmMyny 3, BbMUCAMM Maccy ra3oo0pasHoro xnopa,
KOTOPbLIN NPW  HOPMAasibHbIX  YCNOBUAX 3aHUMMaeT OObEM, paBHbIl
1,12 n. 3anuwem dopmyny 3 gnsa xnopa.
n(Clz):m(C|2):V(C|2)
M(C|2) Vm

L >>>




>>>

Mpeobpaszyem dopmyny 3, MCNonb3ys npaBuNo [ENCTBMIA ¢ ApobsMu
(nponopumsiMm),  4TOObl  HANTM HEU3BECTHOE 3HaYeHne — Maccy
noboro BelLLecTBa.

==V (4)

MoactaBuM 3Ha4YeHUss 0ObEMA MOJNEKYNSPHOMO XNopa B MONYYEHHYIO
dopmyny 4.

m(Clz):w; m(Cly)

m

112 n-71 r/monb
22,4 n/mMonb

=355r

WTtak, macca xnopa, KOTOPbIA MpX H. Y. 3aHUMaeT O0ObLEM, YUCIEHHO
paBHbli 1,12 n, coctaBnset 3,55 r.

. J

( BbiBOg, MONIPHOro 06bEMA j

3HaveHve 22,4 r/MOfb MOSIBUIOCH NPW MOACTAHOBKE 3HAYEHUN B ypaBHe-

HME COCTOSHUS maeanbHOro rasa (ypaBHeHue KnanenpoHa — MeHgeneesa).
p-V=n-R-T, (5)
roe p — paeneHne rasa (Ma), V — wmonsipHbli 06bEM rasza (n), n —

yncno monen rasa, R — rasosasi noctosHHasa (8,31 «la- n/(monk - K), nnn
0,0821 atm-n/(monb-K)), T — TemnepaTtypa CUCTEMbI, B KOTOPOI MNpous-
BOOUTCH pPacyéT [aHHbIX (B rpagycax KenbBuHa).

HopmanbHble ycnoeusi, kak yxe Obio HanmcaHo Bbiwe, — 101 325 Ma
(101,325 «IMa), 0 °C. Onsa nepeBoga TemnepaTypbl M3 rpagycoB Llenbcus
B rpagycbl KenbBuHa Heobxoammo npubaeute 273,15.

( N

NPUMEP

MNpeobpasyem dopmyny 5 ans HaxoxaeHus obbeEma.

n-R-T
V= (6)
p

MoacTaBMM 3HAYeHUs ONS HaxoXAeHusi 00bEMa, KOTOPbIA 3aHMMaeT

1 Monb rasa npu HopmanbHblx ycnosuax (p = 101,325 «la,

T = 273,15 K).

>>>

g J

BbiBog, MonsipHoro o6béma




YTO HYXHO 3HaTb

>>>
v _n-R-T _1monb-8,31kMa-n/monb-K-273,15 K
" p 101,325 «Ma -

=22,4019... n/monb=22,4 n/monb

Mony4yaeM MONSPHbIA 00bEM, YMCNEHHO paBHbIA 22,4 n/MOSb.
\ J

(‘ Cmecb BeLlecTB j

Yacto B 3agayax Mo XMMUKW BCTPEYaeTCs He OOHO BEeLeCTBO, a CMECh,
cocTosilas v3 [OByXx W Oonee Bewects. B Takom cnydae nonydaem cu-
CcTeMy, B KOTOpPOM pOBa W 0Oonee BeLlecTBA HaxXoOaTCA B OMNpeaenéHHbIX
CooTHoweHusx. Obwasa macca mam 06bEM Cmecu OyOeT BbIMUCAATHCH U3
CYMMbl MacC unM 06bEMOB KOMMOHEHTOB CMECH.

Macca cmecwu:
k

m(cmecn)= Y m, =m(X)+m(Y)+ ... (7)
n=2
O6bém cmecw:
k
V(cmecn)= YV, =V (X)+V(Y)+ ... (8)
n=2

Pa3 B CMecn KOMMOHEHTbI MOMYT Hax0AUTbCS B Pa3fiNyHbIX COOTHOLLEHM-
AX, TO HeoOXoAMMO u3y4nTb ABe (GOPMYySbl AN HAXOXAEHMSI OAHHOrO CO-
OTHOWeHus. TpoueHTHOE COOTHOLLEHWE BellecTBa B CMecu 0603HavaeTcs
oykBamm o (omera) u ¢ (dwn). HaHHble 0603HaYeHUs MOKa3blBaOT, CKOJib-
KO no macce uan 06bLEMY BewlecTBa X COAEPXUTCSA B CMECWU.

MaccoBasa gona (®w) — OTHOLUEHME MacChl OnpeaensemMoro BeLlecTsa

K Macce CMecu, B KOTOPYIO BXOAMT [HaHHOE BewecTBo. EamHuua uname-
peHusi: %.

m(X)
o(X)= 100 % (9)
m(cmecnm)
O6bémHaa pona (¢) — oOTHOweHMe o6bEMA oOMNpedensemMoro BellecTBa

K 0ObEMY CMecW, B KOTOPYIO BXOOWUT [OaHHOE BeLlecTBO. EauvHuua umame-
penuns: %.

0()=—Y®)__ 1009 (10)
V(cmecn)



NMPUMEP

Haigém maccoBylo fonio neHtaxnopuga docdopa B CMECKU, COCTOSALLEN
m3 1 r PCls n 1 r KCl. Umeem peno ¢ maccamu, cnenosartesibHo,
3TO CMEeCb, CocTosilas u3 TBEpPAbIX BelwecTB. Macca cMecu 4YMCNEeHHO
paBHa CyMMe MacC KOMMOHEHTOB cmecu: m(cmecu) = 1 + 1 = 2 .
MoocTaBMM MOMy4eHHble 3HavyeHWs B dopmyny 9 Ons  HaxoXOeHus
MaccoBOI O0nuM neHtaxnopuaa docdopa.

m(PCI
M~100%=;—r~100%=50%

@ (PCl)= m(cmecn) r

(‘ MnoTtHOCTL BewiecTBa j

MnoTtHOCTb BewecTBa (p) — BeMYMHA, YUCNEHHO paBHAs OTHOLLEHWUIO
Macchl BellecTBa K ero o6béMmy. EguHuupl uamepenus: r/cm® = r/mn.
m(X)
X)= 11
PX)=V 1) (1)

He ctout nytatb B OaHHOM cny4ae 0ObEM rasa C OObEMOM BeLlEeCTBa.
O6bEM 30ecb MoApPa3ymMeBaeTCA KakK Mnowadb, NMOMHOXEHHAs Ha BbICOTY.
Mpeobpasyem ¢opmyny 11 ana HaxoxageHus obbEma.

V(X)=—2:+= (12)

JdaHHaa d¢opmMyna npuMeHsieTcsl Ons HaxoxXxaeHus oO0bEéMa pacTBopa Wau
TBEPLOro BellecTBa OMpeaenéHHON Macchl.

NMPUMEP

MnoTtHocTb xenesa coctasnser 7,874 r/cm® (p(Fe) = 7,874 r/cm®). U3
aToro cneapyet, 4to 7,874 rpamma xenesa 3aHumMaeTr 1 Kybuyeckui
CaHTUMETP B MPOCTPaHCTBE.

(' PacTtBoOp j

PacTtBop — ofHOpOAHasi CMeCb MepeMEeHHOro cocTaBa, coaepxalas asa
unn 6onee BewectBa. OOHO BEWECTBO — pPaCTBOPUTENb, OCTaslbHble —
PaCTBOPEHHbIE BELLLECTBA.

¢

PacTtBop




YTO HYXHO 3HaTb

PacTBoputens — TBEpOOE, XMAKOE WNM ra3oobpasHoe BeLLecTBO, Crnocob-
HOe pacTBOPsATL Opyrve TBEpable, ra3oobpasHble WAM XWOKUe BeLlecTBa.

PacTBOpéHHOE BewecTBO — KOMIMOHEHT pacTBOpa, Haxo4sLMincs
B MeEHbLUEeM KOM4eCcTBe.

HacbiWweHHbIW pacTBOp — pacTBOp, B KOTOPOM COAEpPXaHMe YacTu,
pacTBOPSIEMOro BeLecTBa HaxoAMTCA B TakOM KOMMYECTBE, YTO B [AaHHbIX
YCNOBUSIX HE MNPOUCXOOUT [dalibHEenWero pacTBOPEHMS [OaHHOrO BeLecTBa.

TunuyHebiM - pacTBOpuTEnEM sBnsetca Boga (H,O). Korpma pacTtBopumoe
BELeCTBO MNOMafaetT B BOAHbLIA pPACTBOP, MPOUCXOOUT AMccoumaLmsa OaH-
HOW MONEKYNbl Ha WOHbLI (KaTMOHbl W aHuoHbl). lMpouecc auccouunauum
B BOOHOM pacTBOpe MpeacTaBnsieT Cco0OWM  reTeponnTUYECKMIA  pa3pbiB
¢ ofpa3oBaHMEM KaTWoHa W aHMOHA.

Hanpumep, npu pacTBOpeHun TBEPAOro Xxnopwuaa HaTpus B BOAE NPOMC-
XOOWUT W3MEHEHMEe arperatHoro COCTOSHWS COMvM M3 TBEPAOro B XWAKOE.
Mpuyém conb yxe OyOoeT HaxoauTbCs B MOHHOM dopme. Habniopaertcs
npouecc amccoumaumm pacTBOPUMON CONN:

NaCl — Na* + CI-.

Ha E9 non pacTBOpOM MNPUHATO MOHMMATb XWOKWUA pacTBOp, B KOTOPOM
HaxoaaTCsl pacTBOPEHHbIE BellecTBa. B kavectBe pacTBoputenss WCNosb-
3yl0TCA BOJA, CepHas KucnoTa (Hanpumep, OfieymM) UM Apyrve BeLwecTsa.
Ncxoas m3 TOro 4to B pacTBOpEe [AOMKHbl HaxOAMTbCSl TONbKO PACTBOPEH-
Hble 4acTuubl, TO €CTb YaCTuupbl, KOTOPbIE HAXOAATCS B WMOHHON dopme,
Maccy pacTBopa COCTaBNSAIOT PaCTBOPUTENb M PACTBOPEHHbIE BeELLECTBA.

s A
NMPUMEP

B 10 r Bogbl pactBopuam 2 r© xnopuga Hatpus. Tak Kak BeCb
TBEPABIA  XNopua, HaTpusi Nepewén B WOHHYI0 ¢GOpMy, TO €eCTb
pacTBOpUACSH, Macca pacTBopa, COOTBETCTBEHHO, PAaBHSETCS CyMMe
MacC W3HayalbHOMW BOAbl WU [0GABNEHHOW COMM:

m(p-pa) = m(H,0) + m(NaCl) = 10 + 2 = 12.
B paHHOM pacTtBOpe HaxoOdTCd [OBa KOMMOHEeHTa — BOZa W XJ1I0pup
HaTpws.

( PacTBOpUMOCTDb )

PactBopMMOCTb — npegesnbHas Macca COeauMHeHus (COnKu,  KUCAOTb
N T. A.), KOTOpass MOXeT nepenTn B WOHHYyI0 ¢GOpMYy B MpoLecce pac-
TBOpeHna Bewectea B 100 rpammax pacTBopuTens.



PaccmoTpum Ha npuMepe pacTBOPUMOCTb XJIopuaa HaTpus Mpu  pasnnd-
HbIX TemrepaTtypax.

Temnepartypa, °C m, r Temneparypa, °C m, r
0 35,7 60 37,1
10 35,8 70 —
20 35,9 80 38
30 36,1 90 38,5
40 36,4 100 39,2
50 —

JononHuMm Hawy Tabnauuy nokasatensaMuM Maccbl pacTBopa M MacCOBOW
OONM conv B [OaHHOM pacTBope. Tak Kak MO YCAOBMSIM pPacTBOPMMOCTM
HaM mn3BecTHa macca pactBoputens — 100 r, 4yToObl HaWTM Maccy pac-
TBOpa, HEobXOAMMO K MPenesbHOM MacCe BeLWEeCTBa, KOTOpas MOXET pac-
TBopuTbC B 100 r pacTtBoputens, nobasute 100 r pactBoputens. [pwu
0 °C macca pactBopa coctasuT: 35,7 + 100 = 135,7 r. Torga maccoBas
m(X)

pons 6ynet paccuuTbiBatbes no ¢opmyne 13: w(X)=m(p_pa)-100%.

Bblumcnsem: 135’,77rr~100%:0,2631, mwim 26,31 %.

Monyyaem Tabnuuy.

Temnepartypa, °C m, r m(p-pa), r o, %

0 35,7 135,7 26,31
10 35,8 135,8 26,36
20 35,9 135,9 26,42
30 36,1 136,1 26,53
40 36,4 136,4 26,69
50 — — —
60 37,1 137,1 27,06
70 — — —

O,

PactBopmMOCTb



YTO HYXHO 3HaTb

>>>
Temnepartypa, °C m, r m(p-pa), r o, %
80 38 138 27,54
90 38,5 138,5 27,8
100 39,2 139,2 28,16
Camoe BaxHoe — MaccoBad aond H&CblLLl,GHHOVI coJin B OOHOM Temne-

paTypHOM mnpomexyTke OyneT nocTosiHHoW Bcerma! To ecTb ecnu pacTBo-
pumocTb xnopuaa Hatpua npy 0 °C B 100 r Bogbl coctaenser 35,7 T,
ytobbl pactBOopuTb 71,4 r conu, notpebyetcs B [gOBa pasa 6Gonblie
Boabl — 200 r, 1 Mbl CHOBa MoOJlydaeM MacCOBYK [0, paBHylo 26,31 %.

V NOACKA3KA WV

M3 nonyyeHHbIX AaHHbIX MOXHO CKasaTb, 4YTO MNpW MOBLILEHUM TemmnepaTypbl
pacTBopa PacTBOPUMOCTb [AaHHON COMM MOBLIWAETCS, U HAobopoT. Mcxoms w3
3TOro, B YCNOBMM 3afaHust MOryT GbiTb pasnuyHbie ero GOpPMYIMPOBKM, YTO-
Obl BCAYecku 3anyTaTb 3K3ameHyemoro. Heob6XoAuMMO He naHuKoBaTh, a pe-
Wwatb, cnemys npasuniam.

NPUMEP

HacbiweHHbin npun 40 °C pactBOp xnopuga Hatpus maccom 26,82 r
oxnagunm go 10 °C (pactBopumocTte npu 40 °C xnopuaa HaTpus CO-
ctaBnsieT 36,4 r Ha 100 r Bogbl, @ nNpn 10 °C — 359 r Ha 100 r
BOAbl). Haligute maccy ocazka.

Tak MOXET HauMHaTbca Nobas 3amada Ha PacTBOPMMOCTb. Mbl yxe
onpenenMnu MaccoBble [0NM NpU pasnunyHblXx Temnepatypax. [lepsbim
OenoMm Hampgém maccy conm B pacteope npu 40 °C, oHa COCTaBuUT:
26,82 - 0,2669 = 7,15825 = 7,16 .

Mpu oxnaxgeHun BbINAOAET B 0CadOK COJSib, KOTOpas He cmorna pac-
TBOPUTbCSl, CneaoBaTeNbHO, Macca pacTBopa W Macca COSin YMEHb-
warcda Ha OAHO U TO Xe 3Ha4YeHne — Maccy BbiMaBLUEN B 0Caaok
conu. OB0O3HauMMm 3Ty Maccy X I, Torga Mbl CMOXEM COCTaBWUTb YpaB-
HEeHne HaxXxoXaeHUa MacCcChbl BbiNaBLlen B 0CaaoK conwu:

7,16—-x

————=0,2636,
26,82 - x

otciopa x = 0,12 r.

OtBet: 0,12 1.
\ Y,




( KoHueHTpauusa pactBopa j

lMocne TOro Kak MpPOW3BEAEHO PACTBOPEHME BELLECTBA B PACTBOPUTENE,
pacTBOPEHHOE BELLECTBO MPUMHMMAET y4acTme B (POPMMPOBAHMM MAaCChl
pacTBopa. Cne,u,oaaTeano, BbIXOOUT CMeCb BeLleCTB, KOTOpPble COCTaBNA-
0T 00Llyl0 mMaccy. B pacuyéTHbiXx 3agadax 4acTo HeoOXoAMMO HalTh mac-
Cy KOMMOHeHTa pacTBOpa, 3Has Maccy Bcero pacTeopa. Ytobbl npousse-
CTW [aHHbIE BbLIMUCNEHUS, HYXHO BOCMONb30BaTbCA (POPMYNON HaAXOXOEHUS
MaCcCOBOW [0NM pPacTBOPEHHOrO BellecTBa B pacTBope. [HdaHHas dopmyna
fBngeTca wuHTepnpetaumen dopmynbl 9, roe 3a CMeCb MPUHATO CyUTaTtb
pacTBop.

MaccoBas pons (w) — OTHOWEHME MAaCCbl PACTBOPEHHOrO BELLECTBA
K Macce pacTBopa, B KOTOpbIi BXOAMT [OaHHOEe BeLWecTBO. EamHMua wus-
mMepeHus: %.

m(X

o )=#~100% (13)

m(p-pa)
JpyruM napamMeTpoM KOHLEHTpauuy pacTtBopa SBASETCS MOJpHas KOH-
LeHTpauus.

MonsipHas koHueHTpaumsa (C,) — KONMYECTBO MONEN PACTBOPEHHOMO
BELleCcTBa B OOHOM NUTPe pacTteopa. EauHuubl u3mepeHusa: monb/n = M.
n(X)
Cy(X)=——— (14)
M( ) V(p-pa)

i OBPATUTE BHUMAHUE! I

He nyraliTe pasamepHOCTb 00ObEMa pacTBopa B Cny4ae C NNOTHOCTbiO. Pas-
MEPHOCTb MJOTHOCTU — T[/MA, CNnefoBaTesibHo, 0O6bEM BbIMUCHSETCA B MWUIU-
nmtpax. PasMepHOCTb MOMSPHOM KOHLUEHTpaumMum — MOfb/A, CnefoBaTesibHoO,
006BbEM BbIMUCNSETCS B NUTPAX.

HaxoxpeHue konunyecTBa BellecTBa
C NOMOLLbIO MAacCCOBOM A0JIM U MNMJNIOTHOCTU

Yauwle Bcero B 3ajadvax Mcnonb3yeTcss Takas dopmynmpoBka: «[Mpu pobas-
nedvn 10 1 20%-HOro pacTBopa CepHoit kucnotel (p = 1,1394 r/cmd)...»
Ona panbHeiwmnx pac4yeéToB HeoOXoAMMO Onpenenntb KOMNYeCcTBO Belle-
cTBa CepHou kucnotbl. Ans atoro ob6veguHum ¢opmynsl 1, 11, 13. Bebl-
BegeM obuwyio GopMyny LS HaxoXAeHWs KOAMYecTBa BellecTBa. Vmeem:
06bEM pacTBopa, MNOTHOCTb CEPHOM KMCAOTbl M MacCOoBYl0 A0S0 PacTBo-
PEHHOM KMCNOTHI.

C NOMOLLBID MaccoBOM A0AN U MAOTHOCTU

HaxoxpeHue ...




