B cchepe obpazoBaHusa U Hayku Poccuiickon depep

depnepanbHana cnyx6a no Haa3op

) depepasnbHOe rocyfapCcTBeHHOe GroMKeTHOE HayUuHOE yupeXxaeHue
‘ ‘ IDELI,EPAJ'IbeIVI MHCTUTYT NEAATOIMMYECKHNX U3MEPEHUA

‘I lModzomoeka akcriepmos Onsi pabombl 8 peauoHarnbHOU MpedMemHol KOMUCCUU rpu rMposedeHuU Umoa2oeoli

ammecmauuu cpedHezo obuie2o obpaszosaHusi o «Xumuuy»
r. MockBa, HOs1I6pb 2019 r.

MeToauka npoBepKU U OLLEHKU 3alaHUM C
pa3BepHyTbiM OTBETOM: 3afaHuUA 34 n 35

MonyaHoea NanuHa HukonaeeHa, YrnneH KOMUCCUU NO
pa3pabotku KUM no xumum
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Pac4éTbl Macchl (06bEMa, KONM4ecTBa BeLLecTBa) NPOaYKTOB peakumn, eCnvm ogHO U3 BELLECTB AaHO
B N36bITKE. PAc4é€Tbl C UCNONb30BaHMEM NOHATUS « MaCcCcoBas A0S BELLLECTBA B PpacTBOPE».
Pac4éTbl MaccoBom 4O (MacCbl) XUMUYECKOTO COeANHEHNSI B CMECMH.

KpMTepvm oueHunBaHuA, B KOTOPbIX 0003Ha4YeHbl 3NeMeHTbl oTBeTa

OTBeT NpaBuIibHbIN U NOMHbIN:

. B OTBETE NPaBUIbHO 3anMcaHbl BCe ypaBHEHNS peakLuiA, COOTBETCTBYOLLNX YCINOBUIO
3afaHus;
. NpaBUIbHO NPOU3BEAEH bl BbIYNCINEHUS, B KOTOPbIX UCMOMNb30BaHbl HEObXoanMble

Q)I/I3I/IL-IeCKI/Ie BEJIMYNHbI, 3alaHHbIE€ B YCJ10BUU 3alaHUA;

* npoaeMOHCTpupoBaHa 1 JIOrn4eCckun ob6ocHoBaHa NocnenoBaTenbHOCTbL UCMONb30BaHUA BO
B3aNMOCBA3N d)VI3I/I‘-IeCKVIX BeNMN4YnH, Ha OCHOBAHMUN KOTOPbLIX MPOBOAATCA paCL-IéTbI;

* B COOTBETCTBUU C yCJTOBMEM 3alaHNA ornpegersieHa MCKOMad cbm3mqe0|<aﬂ BEJIMYNHA.
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PekomeHaaunm no oueHMBaAHUIO OTAESIbHbLIX 3fIeMEHTOB OTBeTa U peLeHnto
BO3MOXHbIX I1p06ﬂeMHbIX cmyauuﬁ

1. Cmaeumca 1 6ann 3a nanuuue 6 omeeme NPAGUILHO 3ANUCAHHBIX
YPaeHeHull 6cex PeaKkyuil, COOmMeemcmaeyouux ycio6ulo 3a0anusl.

® I[IpaBUJILHO 3amKcaHbl (GOPMYIIbI BCEX BEIIECTB, YUaCTBYIOIIHUX B PEAKIIUH;

® YyKazaHbl Bc€ KOIPPUIIMEHTHI (MIPU 3TOM JOMYCTHUMO MCIIOJIB30BAHUE
JIPOOHBIX U YABOCHHBIX KOA(P(DUIIMEHTOBR).
Jlononnumenvrvie pexomenoayuu, KOmopwvie HeoOX00UMO YUUMbIBAMb 6

cayuae npoosleMHbIX CUmyayutll’

— €CJIM JIONYyIIeHa OIMOKa XOTs Obl B OJHOM M3 YPaBHEHUM peaKIMi, Jaxe
IpY YCJIOBHH, YTO OHA HE BIMAECT Ha XOJ JaJIbHEHUIIINX BBIYMCICHUH, TO 32
STOT BJIEMEHT OTBeTa BbicTaBisgeTcs 0 0ayuioB.
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2. Cmasumcs 1 6ann 3a Hanuuue 6 omeeme npasuibHO NPOU3EBEOEHHDBLX
8bIYUC/ICHUIL, 8 KOMOPBIX UCHOB3YIOMCA Heo0Xxo0umble huzuueckue
BEIUYUHDL U3 YUCTA YKA3AHHBIX 8 YC108UU 3A0AHUAL.

3. Cmaeumcs 1 6ann, ecnu 6 omeeme IK3AMEHYEMO20 RPOOEMOHCIPUPOBAHA
U 102uuecKu 000CHO8AHA NOC1E006AMETbHOCHb UCNOIb308AHUA 60
83aUMOCEA3U (Pu3uUeCKUX 6eTUYUH, HA OCHOBAHUU KOMOPBIX NPOBOOAMCA
pacuémeol.

HNHbIMU clIOBaMH, OTPaKEHbBI BCE HEOOXOAMMBIE ATAIbl PACYETOB C YKa3aHUEM
MPOIOPIIMOHATBLHOM 3aBUCUMOCTH MEX Ty KOJIMY€CTBOM (Maccoi, 00bEMOM)
pearupyroninx BemecTB.

Brruucnenue MoJISIpHOM MacChl BEI[ECTB MOXKHO HE MPUBOIUTD.
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4. Cmasumca 1 o6ann, ecnu 6 omeeme IKIAMEHYEMO20 6 COOMEEMICHIGUU C
yciioeuem 3a0anus onpedeneHa UCKoMas uzudeckas 6eIuduna’
— BBIOpAH BEPHBIN CIIOCOO ISl HAXOXKACHUSI HCKOMOU (DU3MYECKOW BEJTUUHHBI,
— TMPAaBWIbHO  ONPEACJIICHbl  «IIPOMEKYTOYHBIC»  (PU3UYECKAE  BEIMYHUHBI,
HEOOXOIUMBIE TSI €€ HAXOXKICHUS.
JlononnumenvHuvie pekomenoayuu, Komopwvle HeoOX00UMO YYUMbIBANb 8 Cl1)4ae
npoOIeMHBIX CUNY AYULL.

B ciydae Hanuuusg B OTBETE PK3aMEHYEMOTO OIIMOOK B BBIUMCICHUSX (HE Oosee
Tp€X), KOTOpPbIC MPUBEIM K HEBEPHOMY OTBETY, OLICHKA 3a BBINOJIHECHUE 3aJaHUS
CHI>KaeTcsl TOJIbKo Ha 1 6asi.

B cnywyae ecnu B OTBETE HSK3aMEHYEMOIO HE YKa3aHbl €JUHUIIBI W3MEPCHUS

uckomvlx (HU3NUECKUX BEIMYMH (OOJee YEThIPEX), TO OIEHKA 32 BBINOJIHCHUE
3aJlaHusl CHIKaeTcst Ha 1 Oas.
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[Ipy OLICHMBAaHWUM BBIITOJIHCHUS 3aaHUS
IIPUHUMAETCS BO BHUMAaHME TOT (PAKT, 4TO
IK3AMEHYEMBbIA MOKET UCIOJIb30BATH CBOU
AJITOPUMTM pelleHUs 3a1a4d, OTJIUYHBIA OT
[peaJI0KeHHOI0 BAPHAHTA OTBeTA!
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PacTtBopuMOCTh 0€3BOAHOTO XJIOpUJA KaJbI[Us TPU HEKOTOPOH TeMIepaType
coctaiigeT 55,5 r Ha 100 r Bonbl. HachllieHHBIN pacTBOp, MPUTOTOBJICHHBIN TTPU
ATOW TeMreparype M00aBICHHEM HEOOXOJMMOT0 KOJWYECTBA XJIOPHAA KaJIbIIHS
k 160 Ma BOJbI, pa3nuiau Ha JiB€ KOJObl. B mepByto koyilOy n00aBUiId H30BITOK
pacTtBOpa kapOoHata Hatpus. [Ipu 3Tom BhInan ocaaok maccoi 30 r. Bo BTOpyto
konoy no0aBunmu 595 1 40%-HOro pacTtBOpa HHUTpaTa cepebpa. Onpenenute
MacCCOBYIO JIOJIFO HUTpaTa cepedpa B pacTBope, 00pa30oBaBIIEMCsl BO BTOPOM KOJI0€.
B otrBeTe 3anuimmTe ypaBHEHHS PEAKIHM, KOTOPhIE yKa3aHbl B YCJIOBUM 3aJ]layuu,
U TIPUBEIUTE BCE HEOOXOAMMBIEC BBIYMCICHUS (YKa3bIBAUTE €IUHUIIEI U3MEPECHUS
MCKOMBIX (PU3MYECKUX BEJIIMYMH).
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CaC|2+ N3.2C03 = C&COgl + 2NaCl
CaCl,+ 2AgNO; = 2AgCl|+ Ca(NOs),

PaccuuTaHbl KOJIMYECTBO BEILIECTBA
pPEAreHTOB U MPOAYKTOB PEAKIIMM:
m(CaCl,) = 55,5-160/100 =88,8 r
n(CaCl,) = 88,8/ 111 = 0,8 moxb
n(CaCO;) =30/100 = 0,3 moub
n,(CacCl,) = n(CaCO3) = 0,3 moib
n,(CaCl,) = 0,8 — 0,3 = 0,5 moup

m (AgNO;) =595-0,4 =238

n(AgNO;) =238/ 170 = 1,4 Mmoab — U30BITOK
N(AgNO; ocranoce) = 1,4 — 1 = 0,4 Mmosb
M(AgNO; ocramocs) =0,4 - 170=68r
n(AgCl) =n,(CaCl,) = 1 monp

m(AgCIl) = 1435

Briuuciena maccoBas 10Jisi HUTpara cepedpa B
pacTBope:

m,(p-pa CaCl,) =(160+88,8)-0,5/0,8=155,5r
M, (koHeuHoro p-pa) = 155,5+595-143,5=607r
®(AgNO3) =68 /607 =0,112, wu 11,2%
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YcTaHoBneHne MOMeKynapHOMN N CTPYKTYPHOW popMyrbl BeLlecTsa

Kputepum oueHnBaHus, B KOTOPbIX 0603Ha4YeHbl 3aNeMeHTbl OTBeTa

OTBeT MPaBWIBHBIN U TTOJHBIN:

* TPaBWIbHO TMPOU3BEJCHBI BBIYUCICHUS, HEOOXOAUMbIC JUIsI  YCTAHOBJICHUSA
MOJIEKYJISIPHOM (DOpMYJIbI BELIECTBA U 3allUCaHa MOJIEKYJIsIpHas popmysia BEIIECTBA,;

* 3amucaHa CTPYKTypHas (opmyja OpPraHMYECKOro BENIECTBA, KOTOpash OTpa)xaet
MOPSJAO0K CBSI3U M B3aMMHOE PaCIlOJIOKEHHUE 3aMecTUuTeNIe U (QyHKIMOHAIBHBIX TPYIII
B MOJIEKYJIE B COOTBETCTBUHU C YCIIOBUEM 3aaHUS;

* C HCHOJIb30BAHUEM CTPYKTYPHBIX (hOPMYJI OpraHUYECKHX BEIECTB 3aIMCaHO
YPaBHEHUE PEAKILINU, HA KOTOPYIO NAETCS YKAa3aHUE B YCIOBUHU 3aJaHUS.
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1. Cmaseumcsa 1 d6ann 3a onpedenenue mMonekyiapHoil popmynst eeuiecmea Ha OCHOBAHUU

NPUBEOEHHBIX HEODX0OUMBIX NPABUTIbHBIX 6bIUUCTCHUIL.
OTBeT JI0/DKEH COACPKAaTh Pacu€Thl, MOATBEPIKAAIOIINE COOTBETCTBUE MPUBEIEHHOM
MOJIEKYJISIpHOM (DOPMYJIBI YCIIOBUSIM 3a/1a4HU.

2. Cmagumcsa 1 6ann npu Hanuuuu 3anucu CMPYKmMypHoU Gopmynst eeuiecmea,
Komopasa ompayycaem HOPAOOK C8A3U U 63AUMHOE DPACRON0MNCEHUe 3amecmumenei u
(DYHKUUOHATbHBIX 2pYRN 8 MOJIEKY/le OP2AHUYECKO20 6eUieCmea 6 COOMEEnCmeEUU C
ycaoeuem 3a0anusl.

[Ipyu ycnoBuM, e€ciau CTPYKTypHas (¢opMysia OpPraHMYEeCKOro  BEIIECTBA
HE 3amlycaHa Kak OTJCIbHBIN 3JIEMEHT OTBETa, a IPUCYTCTBYET JIMIIb B YpaBHEHHHU

peakiuu (B MOCJIECIHEM BJIEMEHTE OTBETA) U COCTABIIEHA MPABUJIBLHO, TO 3TOT 3JIEMEHT
OTBETA CUMTAETCS BBIIOJHEHHBIM U BbICTABIISIETCS 1 0aIlT 38 «CTPYKTYPHYIO (DOPMYITY ».
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3. Cmasumca 1 6ann npu Hanuuuu 3anUCU )PAGHEHUSA PeaAKUUU, HA KOMOpyo oaémcs

YKa3aHue 8 yc106uu 3a0aHUS

® TIpPaBWIBHO 3amucaHbl (POPMYJIBI BCEX BEIIECTB, YYACTBYIOIIUX B PEAKIMH, TPH STOM
UCIIOJIb30BAHBl CMPYKMYpHble Hopmynsbl pa3nozo euda (pa3BEpHYTasd, COKpaliEHHasl,
CKEJIETHAsI), KOTOPbIE OJTHO3HAYHO OTPaXalT MOPSAJOK CBA3M M B3aUMHOE PaCIIOIIOKEHHUE
3aMecTUTeNe U (PyHKIIMOHAIBHBIX TPYIII B MOJIEKYJIE OPTaHUYE€CKOTO BEIECTRA.

e yKka3zaHbl BC€ KOI(QQPUIMEHTH (MpU HSTOM JOMYCTHMO MCHOJIb30BaHHE [POOHBIX U
YABOEHHBIX K03 (PULMEHTOB).

® B ypaBHEHUHU PEAKIIUU 3aMUCAHBI (POPMYIIBI TEX BEUIECTB, KOTOPHIE COOTBETCTBYIOT yCIOBHIO
3aaHMsl, WU SIBJISTEOTCS POy KTAMHU PEAKIUHI, POTEKAOIIUX IMPU 3aJaHHBIX YCIIOBUSIX.

JIomyCTUMO UCIOJIb30BaHUE MOJIEKYJISIPHBIX (POPMYJT JUISl TIPOCTEMIIIUX MPENCTaBUTENEH
romosioruaeckux psuaos: CH,, C,H,, CcHg, C,H;OH,CH,Out.1.,).
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OpraHuyeckoe BellecTso cogepxunt 3,41% Booopoaa, 34,09% yrnepoaa,
36,36% kucnopoaa n 26,14% Hatpus no macce. 3BeCTHO, YTO Npu
HarpeBaHNN 3TOro BellecTBa ¢ U36bLITKOM rmgpokcuaa HaTpus obpasyetcs
npegenbHbIA Yrnesoaopoa.

Ha ocHOBaHWN OaHHbIX YCNOBUA 3agaHus:

1) npoBeanTe HeobXxoauMblE BblYUCHEHUS (YKa3blBaUTe eauHULblI N3MEPEHNS
dom3n4ECKMX BEMNYNH) N YCTAHOBUTE MOMEKYNSIPHYO ddOpMYyny UCXOOHOro
BELLLEeCTBa;

2) cocTaBbTe BO3MOXHYHO CTPYKTYPHYIO (hOpMYyy MCXOOHOro BELLECTBA,
KOoTopas OQHO3HAYHO OTpaXkaeT NopsiAoK CBSI3W aTOMOB B €0 MOMEKYNe;

3) HanMWINTE ypaBHEHNE peakLuK, NpoTeKatoLWwen Npyu HarpeBaHnmM UCXoOQHOro
BellecTBa C N36bITKOM rmapokcmaa HaTtpus.
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O6was popmyna conu — C,H,O,Na,
X:y:z:m=34,09/12:3,41/1:36,36/16:26,14/23

VYceranosiieHo cootHouleHue uucia aroMos C, H, O u Na B coequueHuu:
X:y:z:m=284:341:227:114=25:3:2:1=5:6:4:2
Monekynspnas popmyina Bemecrsa — CsH;O,Na,

CocraBiieHa CTpyKTypHas popMysia BElIeCTBa:

@] O
\\ //
/C_CHZ_CHZ_CHz_C\
NaO ONa

HanucaHo YpaBHEHNE peaKunun, I'IpOTeKaI-OLLI,eI7I npmn HarpeBaHmMn BeecrBa C NaOH:
o] O

\ Y
C—CHy=CH,—CH,—C +2NaOH — HyC—CH,—CH; * 2Na;COg4
NaO ONa
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% PewweHne 1

wiHl=3,447,  |4) Hax qf)rj
= 34,09 X2 cc) .owio) . o wiha
Z/u%)) = 5(,{]&‘// k'j Ax(C) - H-cw) " (o ¢ W—(Wj o
o (Ve) = 26,447 3'109/ 347/ 36,56 26144
Hain: qpry 4-8a X 21y w S A
X3 2 g 70!3 D 3y4:2,2725 4 1368527/7Y
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2) Covrmokeenes WW q%n/y
Y-ty ey ezl

Ve _/-

5}60“’“1&«% Yt /IW
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PeweHune 3

VW) = D) =00) = Ya) = Levrs st 2033 4737 =28 23 1500
S f 52 - o
C’_lvl}OlN&

{
&H%W}/ﬂ“ &//bwﬂ/l/m t latH o, + /UaLCﬂj

0 6annos
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IIpu cropanmnu 2,28 T opraHndeckoro BemecTsa moiaydeHo 2,016 1 (H.y.) yrimekucioro
rasa u 2,16 r Boaepl. M3BecTHO, dYTO 3TO  BEHIECTBO  pearupyer
C HaTpHUEM, a30THOM KMCJIOTOM U CO CBEKEOCAXAEHHBIM ruapokcuoM Mmeau(11).

Ha ocHOBaHWU TaHHBIX YCJIOBUS 3aJJaHUS.

1) mnpoBemuTe HEOOXOAMMBIC BBIYHCICHUS (YKa3bIBalTe CIWHMIBI H3MEPCHHS
(GU3NYECKUX BEJIMYMH) W YCTAHOBUTE MOJEKYISIPHYIO (HOpPMYITy OpraHu4eCcKoro
BEIIIECTBA,;

2) COCTaBBTE€ CTPYKTYPHYIO (OPMYIY MCXOIHOIO BEIIECTBAa, KOTOPas OIHO3HAYHO
OTpa’kaeT NOPSIOK CBA3U aTOMOB B €TI0 MOJIEKYJIE;

3) HanMIIWTEe YypaBHEHHWE pEaKIMH HCXOAHOTO BEIIeCTBA C Aa30THOH KHCIIOTOM
(MCTIOIB3YUTE CTPYKTYPHBIE (DOPMYJIBI OPraHUYECKUX BEILIECTB).
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[IpoBedeHpl BBIUMCICHHUS, M HaljcHa MOJICKYIIsIpHas dopMyiia
OPraHAYECKOTO BEIIECTBA.
n(C)=n(CO,)=2,016/22,4= 0,09 moin
n(H)=2nH,0)=2 -2,16/18 = 0,24 moub
m(0)=2,28-0,09-12-0,24-1=0,96r
n(0)=0,96/16 = 0,06 momb
C:H:0=0,09:0,24:0,06=3:8:2
Mounexkynsipaas popmyna Bemiecta— C;HgO, CH,~CH-CHs
CocraBiieHa CTpyKTypHas (popmysia BEIIeCTBA. I

I
OH OH
3anucaHo ypaBHEHUE PEAKIIUN C a30THOM KUCIOTOM:
CH--CH-CH; +2IHO-NO, —= CH;-CH-CH; -+ IH,0

7 [
OH OH 0.N—-O0 O-NO;
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PeweHne 4

90:33190’- 0 OQTO)U-{'.O 06= L& 4 1= 3:8:2

Cg,HgQL - CH;~ C/‘E% ’Mka»7’lc‘W C M, H/\/Q)uc&w,ﬁ,(dﬂ_)}

OH ou
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X:ut2: 0,09 . 02y . 006 S BN
ld 006 | Gos - ooE *

t

ngz 2= 332
0) CH; CHa- CH2 ponamguon- 4,3
Ol O
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OH ol-! h}Ha NH"
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PeweHne 6
Xig:2= {5 b : ¢
X¥iy:2z = % 4

4) ?/»/1— CH, -,C’l—l,, it 3) ’fl/i - I(’H, Cﬁb
oy OH oh Oy
1) ’C'Hl <Oy - O houn, — M- g u
0u O 0-MO, -1,
2 CH, - CH- (CH U, - Ch- CH
Ok OH 0-Mg, ©-h0,
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PeweHne 7
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e ° WNa;, N a ; CulOKHlL =2 Mo woro @moucty
et m -
Hac - CH = CH,
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Ou OH

)
Ca - G-y + JH-NO, =2 cus~-eu —ca t AHaO,
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oH o — NO, M8,
— \§
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PeweHne 8

Ky 2= 0,00 024 0,06- 3062 2 Wiovaopuepis qopud: (ol
(npopoppves qopuuga: Gl O Qs

(o OH-CHe 7 M0, > CrQi Qe+ 2H0O)
W OW “QL N0~
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PeweHne 9

WO —Ox Vol —O =41

/ AN = M -0 - +EHD
o gy VBT IO
e 0 =4
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