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Pacuéter maccel (o0BéMa, KOMHUYECTBA Be-
IIeCTBAa) MPOJAYKTOB pPeaklHH, €CIH OJHO H3
BEIIECTB JaHO B H30BITKE (HMEET IPHMECH).
Pacuéter maccel (o0BéMa, KOMHUYECTBA Be-
IIecTBa) MPOAYKTa peaklHH, €ClTH OJHO H3
BEIIECTB JaHO B BHIE pacTBOpa ¢ ompeje-
AE€HHOH MAaccoBOil J07eH  pacTBOPEHHOIO
BEIlIeCTBA.

Pacuétsl ¢ HCIOAB30BAHHEM IMOHATHIl «Mac-
coBag J01A». «MOIAPHAA KOHLIEHTPALIHA»,
«PACTBOPHMOCTD»

PacuéTel Maccel (00BEMA. KOMHYECTBA BEINECTBA) MPOIVKTOB pPeakIHH. €CTH OJHO H3 Be-
MIECTB JaHO B H30BITKE (HMeeT IPHMECH)

Pacuérel mMacchl (00BEMa. KOTHYECTBA BeIISCTBA) MPOIYVKIA PEaKIHH. eCTH OTHO H3 Be-
MIeCTB JAaHO B BHIE PACTBOPA ¢ ONMpeIeTéHHO MacCOBOH ToIeH pacTBOPEHHOTO BEIMIECTRA
PacdéTel ¢ HCIOTB30BAHHEM TOHATHH «MaccoBad OOTA». «MOTIPHAA KOHIIEHTPAITHA.

WPACTBOPHMOCTE




CUCTEMA OLUEHMUBAHUA

[Mpu peweHnn 3aga4 NMHUK 34 NPOBEPAKOTCA Cneayrowme YMeHUa U
HaBbIKWU:

— COCTaB/NIEHME YPAaBHEHUN XMMUYECKUX PeaKLMM (COrnacHO AaHHbIM
YCNOBUA 3a43a4M), Heobxoanmbix ANA BbINOJIHEHUA CTEXMOMETPUYECKUX
PaCYEeToB;

— BbINO/IHEHME PACcYETOB, HEODOXOAUMBIX ANA HAXOXKAEHUA OTBETOB HA
NOCTaB/IeHHbIe B YC/I0BUM 334341 BONPOCHI;

- dopmMynmMpoBaHue Norm4ecku o60CHOBAHHOMO OTBETA Ha BCe
NOCTaB/IEHHbIE B YCNOBUM 334aHNA BONPOCHI (Hanpumep, onpeaenntb
dU3NYECKYIO BEIMYMHY — MACCy, 0OBEM, MACCOBYHO 40N BELLECTBA).



CUCTEMA OLEHUBAHUA

U3 pekomeHgaunuin PUNU gna  YneHos

NPeaMETHbIX KOMUCCUNA:

«... MaKkcMmanbHasa OUEHKa 3a BbINOMHEHMEe |
3agaHuA coctasnaet 4 banna. MNpu nposepke
cnegyet B nMepByl o4vepeab oObpawatb
BHMMAHME Ha JIOTMYECKYH0 0BDOCHOBAHHOCTDL
MOCKO/IbKY
HEKOTOpble 3a4ayMm MOryT ObiTb pPeLleHbl
HECKONIbKMMM cnocobamn. Bmecte ¢ Tem B
OUEHKM

BbINOJIHEHHbIX AENCTBUM,

uensx 06bEKTMBHOM
NPeasoXKeHHOro cnocoba pelweHna 3agauu
HeobxogMmo  npoBepATb
MPOMEXKYTOUYHbIX  Pe3y/bTaTos,
MCMNO/Ib30Ba/INCh ANA NONYYEHUS OTBETAY.

Cogep:xanne BepHOro 0TEETA H YKA3AHHS 00 ONeHHEAHHID
(gomyckaroTca uHEle GOPMYIHPOBKH OTBETA, HE HCKAEAIOMIHE S0 CMEICIIA)

OTeeT NpaBHIBHEIA H ONHEH, COOSPEAT CASIVIOMHE JIeMEHTEL

® [pPABHIBHO 3ANHCAHE] YPABHEHHE pEakITHii,
3ATAHHA;

. NPaBHIBHO MPOH3IBECACHBI BRIMHCICHHA, B KOTOPRIX HCMIOIBIVHOTCA ![C'DSKDMC
(pHIHYeCKHEe BeTHYHHEL, 3aJaHHBIE B YCIOBHH 3A1aHHA,
NpOAEMOHCTPHPOBAHA OTHYECKH OOOCHOBAHHAA EB3AHMOCEAZR (PHIHYECKHX
BE/THYHH, HA OCHOBAHHH KOTOPOIl MPOBOJATCA PACHETRI;

* B COOTBETCTEMH C YCIOBHEM 3AJAHHA ONpeleleHa HCEOMAad ¢lmmecm
BEJIHHHA

COOTEETCTEVIOIIHX VCIOBHED

Hpaau.nuo 3amHCAaHBI TPH 3IEMEHTA OTBETA

Hpanu::auo 3amHCaHBI JBa MIEMEHTA OTBETA

Hpanu::mo 3amHCaH OOHH MIEMEHT OTBETA

Bce anemeHTHI OTBETA JAMHCAHEI HEEEPHO

NPaBsuIbHOCTb |

Maxcunvarousili 6air

KOoTOpble

Hpumevanue. B c1y4ae, Korga B oTBeTe COJSPAHTCA OMHOKA B BEMHCISHHAX, KOTOpas MpHBena

K HEBEPHOMY OTBETY, OLICHEA 3a BRIMOIHEHHE JaJaHHA CHHAACTCA TOIBKO Ha 1 bama.




U J1IMHUU

- Tunbl 3aaau4, BCTpeyawwmecs B 34 3agaHnn:

1. BbluMC/IEHME MACCOBOM A0/IM pPeareHToB B MUCXOAHOM pacTBOpE WAM CMecH
- BewecTs

2. BbluucneHne maccoBoi 40U NPOAYKTOB B NOJIYYEHHOM NOC/AE LEeNnOYKU peakumim
- pactBope (peakuum moryT 6biTb pasHble: Kak OOMEHHble, TaK U OKUCAUTENIbHO-
~ BOCCTaHOBUTENbHbIE)

: 3. 3apgaya «Ha NAACTUHKY», B KOTOPOM TpebyeTca coOCTaBUTb MaTepuabHbliA 6anaHc
 (yawe Bcero Tam BCTPEUAKOTCA PeaKLMU Ha 3N1eKTPO/IU3 U BbITECHEHUE MEeTaNIoB u3

_ pacTBOpPOB conem)
~ 4. 3apa4a Ha pacTBOPUMOCTb
- 5. 3apaun Ha atTomu3sayuio




v' ®opmynbi, Komopoeie Heobxo0umbl 1A peweHuA 3a0a4 AUHUU 34
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IBosirouua 34 3a/1a4yu («BeCUT» 4 NnepBUUYHbIX OaJia):

lTox Tyvn 3a1aum [Ipumepsl

2012 3azadyu Ha «KUCJIbIE

COJIU»
2013 3a/layy Ha CMecH
2014 CN10KHBIH
MaTepHaIbHbIN
baJsiaHc

B n36bITKe KUCI0pPOJa COXKIVIH 8 I cepbl.
[TonyyeHHubi# ra3 nponyctuiu yepes 200 r 8%-
HOI'0 pacTBOpa r'MIpOKCH/1a HATPHS.
OnpeziesiuTe MaccoBble J10JIU COJIEH B
0JIy4€HHOM pacTBOpe.

CMmechb MeaH ¥ okcua Mmeau (1) moxeT
npopearupoBarthb ¢ 243 r 10%-Horo pactBopa
OpOMOBOOPOAHON KHCJIOTHI, MK ¢ 28,8 r 85%-
HOI'0 pacTBOpa CepHOM KUCI0ThI. OnpeiesnTe
MacCCOBYIO J10JII0 Me/IH B CMECH.

K kap6uay anroMuHusa 1o6aBuin 400 M BOJbL.
[Ipu aTom BbigesuIcA ra3 o6 béMom 13,44 n
(1.y.). K nosryyeHHo# cMecu npuaniau 160 r
30%-Horo pacTBopa ru/IpoKcH/ia HaTpHUHl.
OnpepennTe MaccoBble /10JIM BEIECTB B
obpa3oBaBieMcsa pacTBope.



IBosironusa 34 3aj1aum («BecuT» 4 nepBUYHbIX Oasia):

fon | Tumsapawn | Mpumepm

2015  Cnoxsbid xumu3aMm B 60 r 18%-Ho# opTodpocdopHOH KUCIOTDI
(okcup + pactBop  pacTBopuH 2,84 r okcua pochopa(V) u
KHCJIOThI) [10JIy4eHHbIH pacTBOP NPOKUNATHIN. K
noJiy4yeHHOMY pacTtBopy aAob6aBuu 30 r
rMAPOKCH/a HaTpusA. Onpejenure maccy
o6pa3oBaBllIeHCs COJIH.

2016 3apauu HavyactuuyHoe [lpu HarpeBaHuu ob6pasna HuTpara meau(ll)
pasjioxKeHHue 4acTb BelllecTBa pa3Jioxkuach. [Ipu aTom

BbI/leJIMJIOCH 2,8 J1 (B nepecyéTe Ha H.y.) CMecH
ra3oB. Macca TBEp/l0ro ocraTka cocraBua 32,2
r. KaTomy ocraTky nocseoBaTesibHO
no6asusiu 50 ma Boabl 1 160 r 10%-Horo
pacTBOpa rupoKcuzia HaTpus. Onpejesaunre
MAacCCOBYI0 J10JIK0 THAPOKCH/Ia HATPHUA B
o6pa3oBaBlIeMCcs pacTBOPE.




IBosronud 34 3aj1auM («BecuT» 4 nepBUYHbIX Hasia):

fon | Tumsapawm | Mpumep

2017 3aj1a4yu Ha
KpHUCTA/LJIOTHAPAT
bl

2018 3JIeKTPOJINU3 +
MaT.6ajiaHC

Meanbii kynopoc (CuSO, - 5H20) macco 50 r
pacTBOPHJIM B BOJIE U MTOJIYYHJIU PACTBOP C
MaccoBo#M oJiel conu 16%. K aToMy pacTBopy
A06aBHJIM 26 T IIMHKA U TIOCJIe 3aBeplIeHus
peakiuuu eué 320 r 20%-Horo pacTeopa
ruipokcu/ia HaTpud. OnpejennTe MacCoBYIO
JL0JII0 TH/IPOKCH/IA HATPHUSA B NOJIy4€eHHOM
pacTBope.

Jl/1s npoBe/ieHUsd 3JIeKTPoJin3a (Ha HHepPTHbIX
aJieKTpojax) B3su 80 r 20%-Horo pacTBopa
cyabdara meau(Il). [locse Toro kak Ha aHo/e
BbIgeausoch 0,896 J1 (H.y.) rasa, npouecc
ocTaHoBHJIH. K o6pa3oBaBiueMycs pacTBOpY
J06aBuIIM 28 r nopoiuuka xesesa. Onpegesnunre
MaccoBY10 0110 cysbdaTa xkese3a(ll) B
[10JIy4€HHOM pacTBOpe.




IBosirouuAa 34 3a/1a4yu («BecuT» 4 NepBUUYHbIX OaJiia):

Tvn 3a1a4m [Mpumepnl

2019 3a/1auM Ha
pPacTBOPUMOCTD +
MOPLHH
2020 3azauyM Ha
aTOMHCTHUKY

PacTBOpHMOCTb KapboHATa HATPHSA NPH ONpeaeeHHOH
Temnepatype pasHa 31,8 r Ha 100 r Boasl. [IpuroToBHIH
200 r HaceieHHOro pacteopa. [lonyyeHHBIH pacTBoOp
paszenuaM Ha ABe yacTH. K nepBo# yacTH J06aBH/IH
M36bITOK CONAHON KHCAOTHI. [IpH 3TOM BhIZAEIHNIOCH 4,48
s rasa. Ko Bropo# yactu npubasuau 222 r 25 %-Horo
pacTBopa xJlopuja Kanbuus. Onpeaenute MaccoByIo
JOJI0 XJIOPH/AA KaZbLHA B NOJIyY4€eHHOM pacTBope

CMechb OKCH/JA M NepoKCHAA HaTPHH, B KOTOPOH
COOTHOLIEHHEe YHCJIa AaTOMOB HAaTPHUA K YHCJIY aTOMOB
KHUCZIOPOJAA PaBHO 3 : 2, HarpeJiu B U36bITKe YIJIEKHC/IOT0
rasa. [I[poAyKT peakLiuu pacTBOPHJIH B BOZE U NMOJYYHIIH
600 r pactsopa. K atomy pactBopy Aob6asunu 229,6 r
pactBopa xsnopuaa xenesa(lll). [Tocae 3asepieHus
peakIMH Macca pacTBopa cocTaBuaa 795 r, a maccoBas
JAosis Kap6oHaTa HaTpHUA B HEM - 4%. BeruucauTe maccy
OKCH/JIa HATPHUS B HCXOAHOH CMECH.

10



IBosonusa 34 3aj1aum («BecuT» 4 nepBUYHBIX Oasia):

F'on Tun 3a1aum

2021 3azayM Ha KoJs10bl
YacTuuHoe
pasjioKeHue

[lapansiesnbHbIe
peakiuu
CMmenmiaHHble
THUIIbI 3a/1a4

2022 3azlayM Ha
[IPOTOHBI,
HENUTPOHBI,
3JIEKTPOHBI

CMmeniaHHbIe
THUIIBI 3a/1a4

pumepnl

Cmech xs1opuaa 6apus 1 XJIOpHAA ATIOMHHHS PaCTBOPHIH
B BoZe. [loly4yeHHbIN pacTBOP pPas3IMJIH N0 TPeM Kosbam.
K 300 r pacTBopa B nepBoi Kos6e fo6aBuau 164 r 10%-
Horo pacteopa docdata HaTpus. [Ipu 3TOM BCe HCXOAHBIE
BellecTBa NpopearupoBaiu noaHoctoio. K120 r
pacTBopa Bo BTopo# Konbe go6asunu 155,61 r 20%-Horo
pacTBopa cyabdara HaTpHu4. [Ipu aTOM MaccoBas Ao
cynbdaTa HATPUA B NOJYYEHHOM PacTBOpe 0Ka3anach
B/ABOE MEeHbllle, YeM B HCXOAHOM. BbiuHC/IuTe MacCOBYIO
JAOJII0 KaXKA0H U3 conelt B TpeThbeH Koanbe. [Ipoueccamu
rHApoH3a npeHebpeyb

Cmech HuTpaTa kenesa(ll) u Hurpara kenesa(lll), B
KOTOPOH Macca NPOTOHOB B 1ipax BCex aTOMOB
cocrasasieT 49,07% ot obuiet Macchl CMeCH, MPOKaIHJIH
J10 NOCTOSAHHOH Macchl. TBEPABIN OCTATOK PACTBOPHJIM B
M36bITKe conssHOM KucaoThl. [Ipu aTom o6pasosanocs 299
I pacTBOpa ¢ MaccoBoM agoJseit coau 25%. Beiuucaure
Maccy HCXOAHOH CMeCH HUTPATOB.

11



IBosironua 34 3a/1ayu («BecUT» 4 NepBUYHbIX GaJia):

Fopx Tun 3aaumn ‘ Hpumepbl
2023 MaccoBhie ['asoBylo cMeCh, COCTOAILYIO U3 BOJOPOJA H yrapHOro
COOTHOILIEHUS rasa, B3aThIX B MACCOBOM COOTHOIIEHHH 8 : 7 COXKIJIH B
H36bITKe KHcaopoAa. [IpoAYKTHI ropeHUs MOJHOCThIO
CmenraHHblie

MOrJIOTHAM PAacTBOPOM r'HAPOKCcHAA HAaTpH4. [Ipu aTom
THIIbI 3a/1a4 o6pa3oBasioch 265 r pacTBopa, B KOTOPOM MaccoBas 4014
eIMHCTBEHHOI'0 PAaCTBOPEHHOro0 BellecTBa COCTaBJIAeT
10%. U3BeCcTHO, YTO AAHHBIN NPOAYKT PeaKLHH He
pearupyeT €O 1e/104b10. BoIYHCAIKUTE MAacCOBYIO A0JI10
HCXOZHOr0 pacTBOpa rHAPOKCHAA HATPHA.
2024 CMmeniaHHbIe

THIIbI 3a/1a4

Hagecky xuopara kaaus maccout 17,15 r ocropoxkuo narpeaun. Hpu stom yacts
COJIM MOABEPIIIACH AUCTIPONMOPIIMOHUPOBAHUIO, YACTH — Pa3JI0KMNIACH C
BbIJI€JICHMEM I'a3a, a 4aCTh He pa3JioKuIach. Macca o0pa3oBaBIIerocsi TBEPAOIo
octarka cocraBmia 14,75 r. Irort ocrtarok pacTtopuyiv B 130 Mu1 BoabI 1
MOJIYYIJIH PACTBOP ¢ MACCOBOH J0J1eH xJjopuaa kaaus 3,22%. Beruucanre
MAaCCOBYIO J10JII0 XJIOPAT-HOHOB B TBEP/IOM OCTATKE, 00pa30BaBIIEeMCH P
NMPOKAJTMBAHUHU XJIOpPaTa KaJIusl. 12



TunuyHble OIMOKM NPHU pellieHUuHU 3aa4 34

| \‘
D3 ‘ é

1. OmubKH B 3. He yunu | 5. O1IUOKHU

MaTepHaJleOM | «CKprTblH | pacquOB
baJsiaHce . XUMH3M»
2. O1muodbKHU B 4, OIMOKU BHUMATEJIbHOCTH
XUMHUYECKHUX (uMTaem ycioBue, oJluepKUBaeM

peakiuax KJII0YeBble CJI0BA)

% 4 V
Mogenb 3a1auyu

HE [IOHATAa
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Biok «Pemienue 3agauy»

IlepBbili ypOBEHBb CJI0KHOCTH

1. ATOMBI U
MOJIEKYJIbI

3. PacueTnl 1o
ypaBHEHHUIO

|
v

2. PacTBOpBI U 4. U36bITOK
Y HEeJJOCTaTOK

MaccoBas J0Jisl

5. [lpumech u
' BbIXO/]




ATOMHO-MOJIEKY/ISIPHOE YYeHHe

OcHoBHBbIe GopMyJibI
& g &
KosimuecTBo Macca u MmoJsisipHas MousisipHbIF 06 bEM
BeliecrBa Macca %
vV = ﬁ V = E == VM
N, M

N - 4K CJI0 YacTHUll,
N, —4ucso ABorajipo

m - Macca BellecTBa, I
M - moJsisipHasi Macca,
r/MoJIb

V - 06'beM rasa, J
Vy = MOJIIpDHBIH 06'beM,
J1/MOJib

16



ATOMHO-MOJIEKY/IAPHOE YYeHHe

[lepBbIf YPOBEHD CJI0KHOCTH

Haiimunre maccy 3 Mo cepHoii kuciotel HySO,.

OmnpenesmTe KOJIIMYECTBO BelllecTBa, KOTOPoe cocTaBIdgoT 12%10%3
MOJIEKYJI YTJIEKHCJIIOrO0 ra3a.

Kaxoii o0bem 3aitmyT mpu H.y. 44,8 1 Bojtopojia?

Omnpenenure Macey ochopHOIT KHCIOTHI, B KOTOPOH COJIePIKATCH
18*10%3 momery.I.

Kakoe koIHuecTBO MOJIEKYJI XJIOpa CoAepsKUTCA B OPIHHU XJI0pa
oobemoM 67,2 1 (pu H.y.)?




6. Rakoe kosmuecTBo BeliecTBa cepoBOIOPOa COIEPKUTCS B IIOPITHH,
cozepskaiieii 68 r aroro Bemecrsa’

7. CKOJIBKO aTOMOB KHCJIOPOJIa COJepsKUTCS B Tpex Mosierynax gpocdopHoit
ruciaoter? B 100 moneryntax? B X Mostekyiax KHCIOTHI?

8. OmnpenennuTe KOJIHYECTBO MOJIEKYJI BOJIBI, €CJIH H3BeCTHO, UTO B JaHHOI
ropia comeps:kuTes 50 aromoB Bogopoaa? 100 atomoB Bojopoaa? X

aTOMOB Bojiopoja’

9. OnpenennTe, Kakoe KOJIMYECTBO MOJIEKYJI H aTOMOB COIePKUTCS B
IOPIIMH CepHOMH KUCJIOTH Maccoi 196 r?

10. Kaxkoii oopeM 3aiivMeT npH H.y. nopiias ocHa, B KOTOPOI
comep:xuTea 6*1024 atomoB Bosiopoa?




Crnoco6bl BbIpaXkeHH A
KOHIIeHTpaluu1

MaccoBas fona | MosisspHas

PacTBOopuMOCTbH

pacTBOpUTEJIA

w, % uau KOHI|eHTpalus Puauy r/100r
Macc. J10J14 - Cyy MOJIb /21 1In M

. mp'e. ' 8. _ mp.e.
W= = v = 100

p—pa p-pa mp_dm

m, , — Macca V) — KOJIMYECTBO m, , - Macca
pacTBOPEHHOT0 pacTBOPEHHOTO pacTBOPEHHOTI0
BellecTBa, I | Bell|ecTBa, MOJIb BelecTBa, I

o — Macca pactBopa, || V,,, - 06beM pacTBopa, m, ,, — Macca
r | b pacTBOpHUTEJIS, T

Mp.p

PacTBOPHUMOCTD 10Ka3blBaeT MacCy pacCTBOPEHHOI'0
BelllecTBa, KoTopada npuxoauTcsa Ha 100 r pacTBopuTeas




3aJlay¥ Ha U30bITOK-HEJOCTAaTOK

[lepBbIK YpOBEHD CJI0XKHOCTH

OnpenennTe Maccy BellecTB B peaKIIMOHHOII clcTeMe, KoTopas
oOpasoBaJsiach IIPH B3aUMOJIeHCTBHH 4 MOJIb KaJbIIHSI U 3 MoJIb docdopa.

3Ca +

= C33P2

bbL10, MOAb

4

<_

Ha 3 moss chocchopa mHy:xHO B 1,5 pasa 0oJbIlle RaJIbIHAL, TO eCcTh 4,5 MOJIb
raabnusg. Ho kanbimsa Tonbro 4 Mok, CiiemoBaTeIbHO, KAJIBIIHIL B

“HOHAOCTATKO
E AL S A & 0 =)

3Ca +

Ca;P,

bbL10, MOAb

0

HU3MeHeHue, Mosb

1,33

OcTaTokK, Mo/b

(4)
-4
A

1,33




BTopou ypoBeHb C/10)KHOCTH

6. 3a/1a4M Ha 8. 3a/1ayM Ha pacyeT 10. 3az1auu Ha
rocJieioBa- | MacCOBOM J10JIH HeIoJIHoe

TeJibHbIe .~ NpPOJIyKTa peakIuu passioKeHHe
peakIiuu ‘MarepHa/ibHbIH 6a/1aHC BellecTB

7.3aj1ayM Ha 9. «ObpaTHbI¥ basiaHCY:
CMECH M CIJIaBbl | pacyeT peareHTOB I10
MacCOBOHU JloJ1e POAYKTa

11. 3a/1auM Ha «CKPbITHIH
‘ XUMU3M» |

21
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3aayy HA MaTepUaJIbHbIN 6aJIaHC

3ajava. (JlopoubkuH) Kap6ua amomunus pacteopuau B 150 r 12 %-Horo
pacTBOpa XJIOPOBOAOPOAHON KHCJIOThI, B pe3yJibTaTe BblesIn10ch 2,24 J1 rasa.
PaccuuTaliTe MaccoByIO 0JIIO COJIM B MTOJIy4€eHHOM pPacTBOpe.

Pemenue.

My o yeunoro pacrsopa = (BXOAALLHE MaTepHaJibHble IOTOKH) — (McXoasHe
MaTepuaJibHble MOTOKH — r'a3bl, 0CaZiKH)




3ajlauM Ha «06GpaTHBIH» MaTepUaJIbHbII 6a1aHC

3ajava ([lopoHbkHH). Kakyo Maccy kapb6oHaTa KasnblLUsA ceAyeT J06aBUTh K
300 r pacTBOpa a30THOM KUCJIOTBI ¢ MaccoBoH goser 60%, 4To6b1 MaccoBas
JA0JI51 KUCJA0ThI yMeHbluaach 0 20%.

Pemienue.
o T (BxoasiuiMe MaTepHaJbHble MOTOKH) — (MCXoAsALHe MaTepUabHble
MOTOKH — ra3bl, 0CajKH)




3ajlauM Ha «06GpaTHBIH» MaTepUaJIbHbII 6a1aHC

3ajava ([lopoHbkHH). Kakyo Maccy kapb6oHaTa KasnblLUsA ceAyeT J06aBUTh K
300 r pacTBOpa a30THOM KUCJIOTBI ¢ MaccoBoH goser 60%, 4To6b1 MaccoBas
JA0JI51 KUCJA0ThI yMeHbluaach 0 20%.

Pemienue.
o T (BxoasiuiMe MaTepHaJbHble MOTOKH) — (MCXoAsALHe MaTepUabHble
MOTOKH — ra3bl, 0CajKH)




3aJlayd Ha KUCJIbIe " cpeiHHeE COJIH

MeTo/ nnocjieJloBaTe/JIbHbIX peaKIui

Kakxue comm octaHyTes B pacTBope, eCJIA IOJTHOCTBIO
npopearupyoT 10 MoIb THAPOKCHIA HATPUA U 6 MOJIb

VI IO . IINTN Ta29
Bce BoaMoskHBIE ITPOIIECCHL:
CO, + 2NaOH =Na,CO; + H,0
CO, + NaOH = NaHCO,

CootHommenue peareHToB 6:10 nnu 1:1,67 — oOpaayioTcs aBe

COJIHA.

BbLJ10, MO/b 10)

U3MeHeHue, Mob -10 /

OcraTokK, Mo/b 0




B cucreme ocrammch YI‘.YIeRI/IC.TIblfl ras u Rap6OHaT, ROTOpbIe

pearupyIoT JIPyT C JIPYTOM:
Na,CO, + H,0 + CO, = 2NaHCO,

Na,CO, + H,0 + CO, = 2NaHC

BbL10, MO/L 5 & & 0

N3meHeHnune, Moab =1 =1 £ 3

OcTraTok, M0/1b 4 \__.] 0 \./ 2

TakuM o6pa3oM, B cucTemMe OCTaIUCh:
4 monb Na,CO; u 2 mosib NaHCO;,




| TpeTuit ypoBeHb C/10KHOCTH

12.3a1ayu Ha | 14. 3a/1auu Ha .~ 16.3amayu Ha
' pacTBOPUMOCTb aM}OTepHOCTb IJIaCTUHKHU
(aibTEpHATUBHbIE |
BapUaHThHI)
\

13. 3a/1a4u KHcCJIble U 15. 3as1auu Ha
cpeiHHe COJIU ’ 3JIEKTPOJIU3

[ 16. 3ajgauu Ha oJieyM )

| 17. MaccoBble COOTHOIIIeHUS J

~ 18.IlapaniesibHble peakIuu

19. ATOMUCTUKA ‘

27



ATOMBI

ATOMBI COCTOSAT U3 MPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB.

Macca npoTtoHa = 1 a.e.M.

Macca HeMTpoOHa = 1 a.e.M.

1a.eM.=1,66:10%4r

OTHoOcUTe/IbHAsA aTOMHas Macca Al‘, MOJIEKYJIFAPpHAA MaccCa Mr

Macca aToma resus: my(He) = 4 a.e.m. = 4:1,66:10%* r

Macca aByx atomoB resqus (N(He) = 2) m(He) = ?




MoJip?
ATOMbI, MOJIeKyjlbI — Y4aCTHUIlbl O4YeHb MAJIEHBKHUe.
[loaTOMY MbI CUhUTaeM UX MOPLUAMMU.

Kak saii1la B MarasmHe -
-CYUTAIOT JleCATKaMHU

Tonbko oxHa nopuus -
- 3TO OAUH MOJIb.

B oiHOM Moute copepxkuTcs N, yacTul, (aTOMOB, MOJIEKYI,
MOHOB, KOTOB U T.J1.):

N, = 6,02:10%% yacTui/MoJib Wiu 1/MoJib




MoJib?

B ogHOM Moute coepkutca N, yacTuiL:
N, = 6,02:102° yacTui/MoJib Uau 1/MoJib

CkoJibko aToMOB pocdopa B 2 Mosisgx aToMOB pocdopa?

CKOJIbKO HUTpAT-UOHOB B 100 MOJIAX HUTpAT-HOHOB?

CkosbKo aTOMOB KaJius B 0,5 MoJib aTOMOB KaJius?




crrererrrrrrrrrrrrrrrrr e e
KoJinyecTBO BellleCTBaA

Ko/simyecTBO BelecTBa U UJIM N, MOJIb — [TIOKa3bIBaeT
KOJIMYeCTBO MOPLMUU YaCTHUIL.

0,5 Mmosib pocdhaT HOHOB — 3TO CKOJIBKO UOHOB?

100 Mmos1b MOJIEKYJI BO/IbI — 3TO CKOJIBKO MOJIEKYJI BOJbI?

CKOJIbKO MOJIb cocTaBJisgeT 12 +10%* nupoKKoB?

CkoJsibkO MoJib cocTaBJiisieT N yacTtuiy?




rrerrrerrrrrrerrrrrrrrrrrr et
A npu 4yeM TyT Macca?

Yucsio ABorapo nossiBUJI0OCh He MPOCTO TaK!

JlaBauTe paccyuTaeM Maccy 1 MoJib
aTOMOB BOJl0Opo/ia:

m(H)=1:1,66:10%*r - 6,02:10%% 1 /Moub =
= 1 r/mMoJb

MoJisspHas mMacca - 3To
Macca 1 MoJib JaHHOTO BelllecTBa

ITO Macca KaXKJA0H
«YNMaKOBKH» YaCTHI]




MoJiipHaa Macca

Kakasa macca 6yzieT y 2 MOoJib BOJibl?

Onpegenute Maccy 0,5 M0JIb CepHOU KUCIOTHI.

Kakoe KoJin4ecTBO BelllecTBa COCTaBJANT 64 r Kucjaopoja?

Kakoe K0/1M4eCcTBO BellleCTBa COCTaBJIAKT 64 r Kucaopoga?




et
MoJiekyJ/ia - aTOM

Kakyto uudpopmanuio Hecet popmysia Benjecrsa?
H,SO0,
CKOJIbKO aTOMOB Bojlopojia/cepbl/Kucaopoja B 1 MoJiekyne
CePHOH KHCAOTHI?
CKOJIbKO aTOMOB BO/I0pO/la B IBYX MOJIEKYJIaX KHCJIOTBI?
B 100 moniekynax? B x Mosieky1ax?

[lonyyaeTcs, Koro 60/ible - aTOMOB BOJIOPO/la HJIH MOJIEKY/I
KHC10TbI? BO CKOJIBKO pa3?




MoJieKysia - aTOM

A ecJI¥ B3SITh JiB€ «IIOPIIHH» MOJIEKYJI CEPHOH KHCJIOTHI,
CKOJIbKO TaM 6yaeT atoMoB H?

H,S0,

A eCJIY B3ATb NATH MOJIb MOJIEKYJlI CEPHOH KHCJIOTHI, CKOJIBKO
TaM 6yzetT atoMoB H?

A cKoabKoO cyabdaT HoHOB B 100 MOJIbL CEPHOH KHCI0TBI?

OnpegesuTe YHUCA0 3JIEKTPOHOB 2 MOJIb CEPHOH KHCJIOTBI.




ATOM- MOJIEeKyJIa

A Tenepb HAO60POT: CKOJIBKO MOJIEKYJI CEPHOH KUCIOTBI
copepxat 200 atomoB Bojloposa?

H,S0,

Hau 400 Mmosb aTOMOB KHCJI0pojia?




Omnpenenure 4Yuciio MOJIEKYI U aTOMOB B 25 I' CEpHOM

KHCJIOTHI.

B KakKoM KoJin4yecTBe BelleCTBa BOJbI COACPKHUTCH

2,3-10%2 aToMOB Bojiopo/ia?

['ne HaxoUTCS OO0JIbIIIEEe YUCJIO ATOMOB: B 4,6 I OKCH /1A

xkeJsie3za (III) nim B 6 1 okcujia xkesesa (11)?




HUmeeTcsa obpaseln pocdaTa Kanblys KOJIMUECTBOM BellleCcTBa
0,15 mMoJib. BbIYHC/IUTE KOJIMUECTBO BellleCTBa B 3TOM obpa3iie:

Ca3(PO,),

a) dTOMOB KaJIbI1Us

©) aTOMOB KHUCJIOpO/ia

B) aToMOB ¢ochopa

r) docpar-uOHOB

/1) 3JIEKTPOHOB
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