3agaHusA MYHMUIMIIAJBHOT0 3TANAa
BCEPOCCUIICKOM OJTMMIIUA/IbI HIKOJIbHUKOB
no xumuu 2019-2020 yuyed6Horo roaa
Pecny0simka bamkoprocran

8 kiacce

3apgava 8-1. B 1630 rogy nemeukuit xumuk Moranu-Pynonsdp 1~ ————
['mayGep, n3y4ast cocTaB BOJbI MUHEPAIFHOTO HCTOUHMKA BONM3M Holimranra,
OTKPBLI JIeYeOHbIE CBOMCTBA KPUCTAIIOTHApPATA CyIb(aTa HaTpus. ITO BEIIECTBO,
MoJTyduBIIiee Ha3BaHUE '"TiayOepoBa coyb", BpayH-TIPAKTUKH yCIICITHO
npumMeHsroT 6onee 300 JeT Kak aemeBoe u 0e3BpeTHOE CIA0UTEIHFHOE CPENICTBO.
1. HazoBute oOnacTu MpUMEHEHHUs TaHHOTO KPUCTAJUIOTHIIpaTa B
OO0JIBIIIOM KOJTMYECTBE B JAPYTUX OOJACTSIX MPOMBIIIIICHHOCTH.
2. PaccumraiiTe Maccy BoJbI U O€3BOTHOTO CyJib(haTa HATPHS,
coaepxkamuxcs B 241,5 kr NaSO4 - 10H20 (kpucrtanmioruapar).
3. HazoBute TpuBHaibHOE Ha3BAaHWE JAHHOTO KPHCTAIOTHIpATA
(106anmn0B).
3apava 8-2. BoccraHoBUTE MPOITYCKU B YPAaBHEHUAX PEAKIUHN, HE U3MEHSS
PUBEICHHBIX KOA()(PHUITMESHTOB:
1) LiH +.... = LiOH + H>
2)2H2S +3... = ... + 2H20
3) .... + 6HCl = 2CrCl3 +
4) ....=H0 +CuO
5) ... + P205= 2K3P0O4 +3 H,O (1006am10B).

3apaaua 8-3. ['oBopsT, yTOOBI Y3HATH YEJIOBEKA, Ha/10 ¢ HUM Iy (16 KT)
MOBapPEHHON CONH CheCTh. [10 MEAUIIMHCKUM MOKa3aHUSIM CyTOYHAsi TOTPEOHOCTh
B XJIOpHJ HOHAX cocTaBisieT 3r. HazoBure xumudeckyio popmyiry moBapeHHON
cony. Berancnure cyTouHyI0 NOTPEOHOCTH Y€I0BEKa B TIOBAPEHHOW COJIH.
Boeluncnute BpeMst B rojiax, 32 KOTOPOE MOKHO XOPOIIO y3HATh YEJI0BEKa, Kak
apyra. (106anmoB).

3apaua 8-4. B cocraBe 4eloBEUYSCKOro Teia BXOIAT 1o Macce: 65% atomoB
kucinopona, 10% aromoB Bojopona u 18% aroMoB yriepoja, OCTalbHOE —
MHKpPO3JIEMEHTHI. /{14 uenoBeka maccor B 70Kr BBIYMCINTL: 1. Maccel aTOMOB
KHCIIOpO/a, BOJIOPOa M YIIIepoia; 2.110 YUCTy aTOMOB KaKOTO 3JIEMEHTa OOJIbIIe
BCETO COZEPKUTCA B Tene uenoBeka? (106amos).

3aaaua 8-5. [IpocToe BemiecTBO Maccoi 5,6 pearupyer ¢ KUCIOPOIOM Maccoi 5,6 T,

o6pazys okcug I02. OnpenenuTs IEMEHT, 00pa3yIoIIUil 3TO TPOCTOE BEIIECTBO.
HazoBute xumMudeckune CBOMCTBA TaHHOTO 3jieMeHTa. KakuMu U3UKO-XUMUYECKUMU
cBOMcTBamMu 00J1ajiaeT okcu AaHHOro aeMeHnta 0;. (1006amwoB).



9 kJiacce

3apgaua 9-1. Kakyro maccy BaCly-2H,0 neobxoaumo mob6aButh k 100 mu 40 %-
HOTO pacTtBopa cepHOMl KucinoThl (mioTHocTh 1,30 1/ MiT), 4TOOBI MOTYYHUTH
pacTBOp, B KOTOPOM MaccoBast J0JIs1 CepHOM KucioThl paBHa 10%? (10 6amios)
3apayva 9-2. /[ia onpenesieHus KAa4YECTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa CMECH
coJiei 6eyioro 1BeTa, HaBECKY ATOM CMecH pacTBOpwWIU B Boje. PacTBop okpacui
miamMs B KeIThIM 1BeT. M3 pacTBopa yAanoch ocaauTh Oe€lloe TBOPOXKHCTOE
BEILIECTBO, HEPACTBOPUMOE B BOJIE M KHCIIOTaX, Macca KOTOPOTO 0KAa3aJ0Ch PaBHOU
14,35 r. Ha ocaxneHue ObUIO wu3pacxojioBaHo 5,85 T xyopuga HaTpusl.
[TonmyueHHblli TOCHE OCaXJeHuUs (QuIbTpaT yHapwin, TMOJTYYEHHYIO COJb
Beicymmin. E€ macca paBna 17,0 r. Ilpu cnabom HarpeBaHUM 3TOM COJU C
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTOW OTOTHAJIaCh JKUJKOCTh, B KOTOpPOU
pacTBopsieTCs MeJlb C BbICICHHMEM Oyporo rasa. Hamuiiure ypaBHEHUS peakilui,
OTpeNIeNIUTe KAYECTBEHHBIM M KOJMYECTBEHHBIH cOocTaB HCXOoaHOW cmecu.(10
0ayioB).

3apava 9-3. Hanumure ypaBHEHHs pEaKUMUi U pACCUYUTANUTE IS KAXKIOW peakuu
TeryIoBbie 2G(EKTHI 0 SHTANBNUAM 00pa3zoBaHus BemiecTB. Onpenenure, Kakas

peakius HanOoee BeposiTHa corjacHo BenmunHe AG,q,. (10 6amoB).

BemiectBo ° °

" AH 206 kJIx/Monb ASygs , Jox/Mons K
Fe 0 27,15
FeCl, -341,0 119,66
Fe(OH), ~561,7 88
Fe(OH)s —826,6 105
FeCls —405,0 130,1
Fex(SO4)3 — 2584 282,8
FeO —264,8 60,75
Fe,O3 —822,2 60,75
0, 0 205,03
KMnO, -813,4 171,71
H>O — 285,84 69,96
MnSO, —1063,74 112,13
H,SO, -811,3 156,9
K250, —1433,44 175,73
HCI - 1675 55,2
H, 0 130,52
NaOH —426,6 64,18
NacCl - 410 72,36
Cl, 0 223,0
H.0, — 187,36 105,86
KOH —425,8 59,41
KCI -435,9 82,56
Zn 0 41,59
Zn0O -349,0 43,5
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3apava 9-4. Hayuno-npaktuyeckas paboTta ydamuxcs 9-ro kiacca 1o aHajiau3y
BO3/lyXa BKJIIOYaJia onpeereHrue ammuaka. [Ijist 3Toro Bo3iyx mpormyckaiy B
TE€YEeHHE 5 4acoB co CKOpocThio 10 J1/c yepe3 KOHUEHTPUPOBAHHBIN pacTBOP
xnopuna xenesa (111). B pesynbrate peakiiuu Beinai Oypblii 0Ca0K, KOTOPBIi
B3BECHWJIM, €T0 Macca okaszajach paBHa 1,605 r.

1) CocraBbTe ypaBHEHUSI XUMUYECKUX PEAKIINI, MPOBEIECHHBIX yUaITUMUCH.

2) Onpenenure 00beM BO3/1yXa OTOOPAHHBIN /JIs aHATU3A.

3) PaccuuTaiiTe Mmaccy aMMHaka B UCXOJJHOM BO3/yXe.

4) CoOTBETCTBYIOT JIM MOJYYEHHBIE TaHHbIE caHUTapHBIM HopMmam? (IIpeaensHO
nomyctumas cpeanecyrounas konnenTpauus ([1J1K) ammuaka B Bo3ayxe Ha
yposHe 0,4 mr/m3).

5) Bo ckoJibKO pa3 copepkaHre aMMHAKa MPEBBIIIANO MPEAEIbHO AOIMYCTUMYIO
koHneHtpanuto? (10 6anmion).

3apaua 9-5. Macca aToMOB eJie3a B COCTaBE KPOBH UEJIOBEKA CO CPEIHEM

Maccoi B 70 kr coctaisier 3r. JlaiiTe OTBETHI:

Kakyto posib urparot aToMbl JKejie3a B COCTaBe KPOBH UeIoBeKa?
CKOJIbKO aTOMOB JKeJie3a COACP>KUTCS B COCTaBE KPOBU YesloBeKa?
ITouemy okcun yrineposa (11) HazBanu yrapHbiM razom?

Ao

HasoBute cX0/CTBO (hU3UKO-XUMHUUECKUX CBOMCTB MOJICKYJIbI KHCIOPOAA U
okcuna yriepona (l1). (10 6amios).

3anjaHus MyHHIUNAJIBHOT0 3TANA BCEPOCCUICKOH OJIUMIUAABI IIKOJIBHUKOB
no xumuu 2019-2020 yuyeonoro rona Pecnybduauka bamkoprocran
10 kaace

3apaya 10-1. BOJIBIIMHCTBO MOJUMEPOB, KAK M3BECTHO, HE PACTBOPUMO B BOJIE.
OnHako U3BECTHO W HECKOJBKO BOJOPACTBOPUMBIX MoJUMEpoB. Tak, mnpu
MnoJIMMEpHU3alnKu ra3oo0pa3Horo BemiectBa A, coxaepxkaiero 54,53 % yraepona,
9,15 % Bomopona W KHUCIOPOJ, 0Opa3yeTcsi pacTBOPUMBIM B Boje mojaumep b.
Jlpyroii pacTBOpHUMBII B BOJAE NOJMMEpP B, MONy4arOT OCHOBHBIM THAPOJIA30M
nonumepa [, oOpasyromierocss B Impolecce MojJuMepuzanuu Bemectsa J[ —
MPOAYKTa NPUCOECIMHEHUSI YKCYCHOM KUCIIOTHI K alleTUJICHY.



1. Ycranosute popmynsl A-Jl. I'ne npumensiercst noaumep 1?7
2. KakuMu OCOOEHHOCTSIMU CTpPOEHMSI JOJDKEH 001aaaTh MOJIUMEpP, YTOOBI
OBITH BOAOPACTBOPUMBIM?

3apaua 10-2. Ha cropanue OpraHM4ecKOro COeIUHEHHS MOoTpedoBanock 39,2
am® kucnopoza (H.y.), mpu 3ToM obpasosanock 28,0 1M yriuekucaoro raza (H.y.)
u 18,0 r BoabI.

1. YcranoButre MonekyiIspHyl0 (GOpMyJy BeEIIEeCTBa, €CIM IUIOTHOCTh €ro
MapoB M0 BO3yXy HE MpPEeBbILIAET 3.

2. Ilpu peakuuu 3TOrO MMEIOIIETO HEPA3BETBICHHBINM AMKIMYECKHI CKeleT
COCIMHEHHUS C OHKBHUBAJICHTHBIM KOJMYECTBOM OpoMa TIOJydaeTcss CMECh,
coziepkailasi Tpu OGpoMcozepKaliuX BelleCTBa ¢ OJUHAKOBON MOJIIPHON Maccoil.
[IpuBeaute cTpyKkTypHbIE (HOPMYIIBI HCXOIHOTO BEUIECTBA U MPOIAYKTOB.

3. [IpuBeguTe CTpyKTypHBIE POPMYINBI BCEX M30MEPOB MCXOIAHOTO BEIECTBA,

HE COoJIepKaluX HUKJIOB. J[Is1 KOTOPBIX M3 HUX BO3MOXKHA YUC-MPAHC-N30MEPHS?
(106an10B).

3apgava 10-3. M3BectHO, uTo 40 M pacTBOpa, coaepxaimiero Hutpar meau (Il) u
CEpHYI0 KHUCIOTy, MOTryT mpopearupoBatb ¢ 254 wmn 16 %-ro pactBopa
ruApokcuaa HaTpus (IUIOTHOCTH pacTtBopa 1,18 r/mir), a mpokaJuBaHUe
BBINIABILIETO TIPU 3TOM ocagka pgaetr 1,60 r TBepmoro BeniecTsa. Beruwciute
KOHIeHTpamu (B Moib/n) Hutpata meau (1) u cepHOil KHCIOTBI B MCXOTHOM
pacTBope, a Takke oOBeM Tas3a, KOTOPbIA BbIAeNseTca Npu BHecenuu 1,28 1
noponrkooopasnoit Mmeau B 40 My aToro pacteopa (106ammoB).

3apaval0-4. [Ipu B3auMOAEHCTBUU HEKOTOPOTO KOJIMYECTBA YKCYCHOM KHUCIIOTHI C
1 MOJIb ATHUIIOBOTO CIIMPTA YCTAHOBWJIOCH paBHOBecHe — oOpazoBanioch 0,85 Momb
stunanerara. Ecim k peakuuonHol cmecu pudaBuTh 200 T BOABI, TO KOJTHUYECTBO
JTUjaleTaTa B Hell yMmeHmmiutcs B 2,33 pasza. Kakoe KOJIMYECTBO YKCYCHOMU
KUCJIOTHl B3sIM g onbiTa? Hamuiiute ypaBHEHHWE peakiuid W paccuuTaiTe
KOHCTaHTy paBHOBecusa. CKOIBKO AJTWiarerara o0pa3yercs, €ClIH YKCYCHOU
KHCJIOTHI B35Th B 2 pa3a MeHbIne? (10 6amioB).

3apava 10-5. Hanumure ypaBHEHHS pEaKUUA U pACCUUTANUTE TSI KAXKIOU
peakuuu TeroBbie 3 (PEKTHI M0 CTAaHAAPTHOM HTATBIINKA 00pPa30BaHUS BEIIECTB.

OmnpenenuTe, Kakas peakiys Haubolee BeposTHA cornacHo BenmunHe AG,q,.

o o

BerecTBo
AH 206 K Jx/MoIb ASgs , Jlox/MonbK

CsHg -185,44 248,2
CH3;COOH -434,84 282
CsHsO -248,11 200,41
CO; -393,5 213,7
(O)) 0 205,03
KMnO4 -813,4 171,71
H.0O — 285,84 69,96
MnSQOq —1063,74 112,13
H,SO4 -811,3 156,9
K2S04 —1433,44 175,73




K>Cr,07 —2033 291,2

Cra(SOa)s 3308 287,9
C,H4O
CH,COOH Co,

3ajaHus MYHUIIUNIAJIBHOTO 3TANA BCEPOCCUICKOH 0JIMMIINA/ABI IIKOJIbHUKOB
no xumum 2019-2020 yuyedonoro rona PecnyOuunka bamkoprocran
11 xacc

3apgaua 11-1. ®paMOMHOH, W3BECTHBIM TaKXKe IO Ha3BaHUEM «KETOH
MaJIUHBD», COAEPKHUTCS B ITOM srojae, mpuaaBas €l 3amax U BKyc. OnuH u3
crioco0O0B €ro MOJIyYeHUs MPEJICTABIICH Ha CIICAYIONICH cXeMe:

NaOH H+*, toC deHon, H*
CH,O0 + C ,HCOCH, —>=C,H0, —— C,H,0 ———= C,,H,,0,

(KeTOH ManuHbl)

W3BecTHO, 4TO TpW B3auUMOJEHCTBUU (paMOMHOHA C PacTBOPOM Opoma B
CEpOyrieposie MNpU OXJKICHUH oOpazyercs TOJbKO OJHO apoOMaTHYEeCKOe
MOHOOPOMITPOU3BOTHOE.

Pacmmdpyiite cxemy npeBpamiennid. (10 6aios).

3agava 11-2. BemiectBo b, oOpasytomieecs mpu 1eruapUpOBaHUU apOMATHUYECKOTO
yraeBojgopona A (maccoBas goiss yriaepoaa B HeM 90,57%), UCHONB3YIOT B
MIPOU3BOJICTBE IIMPOKO PACIIPOCTPAHEHHOTO nojauMepa B.

1. Ycranosute ¢popMyibl BemiecTB A-B.

2. Ompenenure CpeaHIO MOJICKYISIPHYIO Maccy nonuMmepa B, ecnu creneHb
nonuMmepuzanun pasHa 2700.

3. IlpuBenute GopMymnbl BCeX apoOMaTHYECKUX M30MEPOB A. KaKHe KHUCIOTHI
o0pa3yloTcs TpH OKHCICHUHM KaXJIOTO W3 HHUX W TNI€ TPUMEHSIOTCS
HEKOTOpbIe U3 3TUX KUcaoT? (10 GanoB).

3apgaua 11-3. OpraHuueckoe BelIECTBO X, COJAEpiKallee, M0 JAaHHBIM aHAJIN3a,
66,7 % yrmepona, 11,1 % Bomoposa W KHUCIOPOJ, MPEACTABISIET COOOM
JIETKOKHIISIIYIO )KUJIKOCTH (IJIOTHOCTh MapoB B TepecueTe K H.y. — MPUMEpPHO 3,2
/1), HE B3aUMOJECHUCTBYIOIIYIO C METAINTMYECKUM HaTpueM U OpomHO# Boaou. Ilo
JTAHHBIM CIIEKTpa SJIEPHOI0 MarHUTHOT'O PE30HAHCA, B MOJIEKYyJie X €CTh JiBa TUIa
aTOMOB BOJIOpOJia, MPHUYEM AaTOMbl OJHOTO THMA PABHOIICHHBI, U KOJIUYECTBO



aTOMOB  Ka)XXJOro THIIAa OJMHAKOBO. BemiectBo X cCMeNIMBAaeTCI C BOJAOHM H
pacTBOpaMu KHUCIOT (HE3aBHUCHUMO OT KOHIICHTPAI[MU) BO BCEX OTHOIICHUSAX, HO
Xy’K€ paCTBOPHUMO B KOHIICHTPUPOBAHHBIX PACTBOPAX IIEJI0YEHN U COJIEH.

1. YcranoBure ctpyktypHyto ¢opmyny BemectBa X. K kakomy kiaccy OHO
OTHOCHTCS?

2. Kakyro omacHOCTh (COTVIaCHO JTaHHBIM YCJIOBHUSIM) JIOJDKHO MPEICTaBIATH
BelecTBo X npu padbore ¢ HUM?

3. HazoBute mpuunHy XOpolleil pacTBOPUMOCTH BellecTBa X B  KHCIOTax?
(106am10B).

3apaya 11-4. HewusBecTHOE HEOpraHUYEeCKoe BemecTBo A couepxkut 18,55 %
HaTpus U 25,80 % ceppl, a Takke Kuciaopo. [Ipu HarpeBaHUM OHO JIETKO TUIABUTCSA
U pearupyer c KapOuAOM Kajblusi, Bblenss aunetwied. llpu stom 1,680 T
BemectBa A moxker Beienuth 0,378 1 anerusneHa (H.y.) YcraHoBute Gopmyiny
BEIIECTBA A W YKaXHUTE, pPEarupyer JM OHO C COJSHOM KHUCJIOTOMH, XJIOpOM,
xyopuniom cepedpa. Ecnu na, To Hanummure ypaBHeHus peakuuii (10 6amnos).

3apava 11-5. KoHueHtpauus aMMuaka B 3aMKHyToM cocyae npu 0°C paBhHo 1
moub/n. [lpu HarpeBanuu cocyna no 546°C naBieHue BHYTPU yBEJIMUMIIOCH B 3,3

pasza. Onpenennure KOHCTaHTY PAaBHOBECHS JIJIsl PEAKIIMH PA3I0KCHHSI aMMHaKa MPU
546°C. (10 6amnoB).



