«BYIYIIUE UCCJIETOBATEJIM - BYAYUIEE HAYKH»

3AOYHBIN OTBOPOUYHBIA TYP
8-9 kiacc

3aganue 1.IlepBbiif mrar B MPOMBIIIJICHHOM TPOU3BOJCTBE KOHIICHTPHUPOBAHHOU
CEpPHOM KHCITIOTHI BKIIOYAET B c€0sl OOXKUT CyIb(OUIHBIX PyH, Hanmpumep MHpPUTa, B
OOOTaIIEeHHOM KHUCJIOPOIOM Bo3ayxe. [lomyueHHBI TUOKCHI CEpbl OKHCISAIOT B
NPHUCYTCTBUM KaTaaM3aropa, a MPOAYKThI OKHCIICHUS PAaCTBOPAIOT B pa30aBICHHON
cepHoit kucinote. OcCTarouHblii Ta3, Kak MpaBWJIO, BBHIOPACHIBAIOT B arMocdepy.
[IpenensHo nomyctumas koHueHTpamus SO, B Bo3ayxe cocrasisier 0.050 Mr/ve,

1) HanWIIUTE ypaBHEHUE XUMUYCCKON PEaKIMH, OTPAXKAIOIICH O0XKHUT TTHPUTA.

2) paccumtaiite o0beM nuokcuma cepol (600 K m 108 xIla), obGpa3yromierocst mpu
okuciennun 100 torH pynsi, conepxkameit /8% FeS,, mpeanonaras, uro 5.0% cepsi u
8.0% (macc.) kelre3a 0CTalOTCs HEIMPOPearupOBaBIIIMMH.

3) paccunraiite 06beM (0°C m 1 arm) oOoramieHHOTO KHCIopoaoMm Bo3zayxa (60%
(o0bem) O,), HEOOXOAMMOIO B MYHKTE 2), YYUTHIBas, YTO OCTATOYHBIN I'a3 COMAECPIKHUT
6.0% (06nbem) O,.

4) BBIYHMCIIUTE Maccy JUOKCHIA CEphl, BEIOpackiBaeMOro B arMocdepy B pacueTe Ha
kaxable 100 TouH pyasl, npu koHIeHTpauu SO, B 0CTaTOUHOM Ta3e MPEBBIIIAIOIIEH
MPEIEITBHO TOMYCTUMYIO KOHIICHTPAIIUIO B S pas.

3aganue 2. Kaxnas XxuMudeckass peakiuss B CIEAYIOIIEH CXeME MOXKET ObITh

IIPOBEJICHA B OJIHY CTA/IHIO: )
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1) unentuduiupyire coequnenus A, B, X, Y u Z;
2) HAIMIINATE ypaBHECHHUS XMMHUYCCKHX PEAKIIMi, KOTOPHIC OTPaKaloT MPHUBCICHHBIC
BBIIIIC ITPEBPAICHUS, M YKAKUTE 0COOCHHOCTH MX MPOTCKAHMS.

3ananue 3. Hemerkuii nmaccaxxupckuid aupmxadns “Ipad Llennenun”, mocTpoeHHBIH
B 1928 1, Mor HecTH moNe3Hyr Harpy3ky g0 55 T u mpornerarh m0 10000 kM 6e3
nosanpaski. Ero o6omouka oGbemom 105000 m® Brirouama Ha 70% repMeTHYHBIC
OTCEKH I HeCyIero raza Bogopozaa, a Ha 30% oTceku ¢ MenrkaMu, 3ar0JTHEHHBIMU
ra3oo0pa3HbIM TOIUIMBOM ‘‘Ojay-ra3z” uisi muTaHus MOTOpoB. B cocraB Omay-rasza
Bxoau Bopopona (45% mo obwemy), CO (44%), azor (6%) u CO, (5%). Ilo mepe
pacxomoBaHusl Onay-raza pabouue 3armoiHsUTM OCBOOOMMBIIHAECS MENIKA 3a00pTHBIM
BO3JIyXOM W COpachlBalu 4YacTh Oayutacta (MEMIKM C TIECKOM) 3a OOpT, TaK dYTO
IUprKaOIb COXpaHsUT BBICOTY ToJieTa Hem3MeHHOW. Ompenenure Maccy Kelnesa,
MOTPAYCHHOTO HAa PEAKIHUI0 C CEPHOW KHUCIOTOW TpW 3alOHEHHH BOJOPOIHBIX
OTCEKOB JHUPWXAOIA. YCIOBHS TPHUMHTE 3a HOpMallbHBIC. Bhraucimre Maccy



Oannacta, cOpOIIEHHOTO K MOMEHTY M3PacXO/I0BaHMs IOJIOBUHBI 3amaca Onay-Tasa.
HarnummTe ypaBHEHUsI TOPEHHsI KOMITOHEHTOB 3TOTO ra3a.

3aganme 4.
B 7 mnpoOupkax HaIMTBI PacTBOPHI CICAYIOIIMX BEIIECTB. THAPOKCUAA HATpHS,

TUAPOKCUIA aMMOHMs, XJjopuaa Oapusi, HUTpara cepedpa, CEpHOM KHUCIOTHI,
cynbdara Meau U cyibdara HuKens. PacctaBbre MX B HEOOXOOUMOM MOPSIIKE, €CIU
n3BecTHO, uTo: Ne 3 oOpasyeT ocajku ¢ NeNe 5,6 u 7, a mpu OOJBIITUX KOHIICHTPAIUSIX
— CO BCEMHM OCTaJIbHBIMU. Bee ocanku pacTBOpUMBI B M30bITKE No7.

Ne 6 06pazyeT HepacTBOpUMBIE B JIFOOBIX pacTBOpax ocaaku ¢ NeNe 1, 2, 4.

NeNe 1 u 2 o6pazyror ocamgku ¢ NeNe 5 u 7.

Ocanaxu Ne 1 ¢ NeNe 5 u 7 pactBopuMbI B n30bITKE NeNe 5 11 7,

Ocanaxu Ne 2 ¢ NeNe 5 u 7 pacTBopuMBI B U30bITKE Ne 7.

XEJIAEM VCIIEXA



«BYAYIIIUE UCCJIEJOBATEJIMN - BYAYIIIEE HAYKH»
3AOYHBIN OTBOPOUYHBIN TYP
10 knacc

3ananue 1.IIpu cropanum BemectBa A oOpaszoBanock 736 mi (H.y.) CO, u 296 mr
H,O. Coemunenue A coxpepxutr 63.2% yrmiepoga mno wacce. [uaponus A B
MIPUCYTCTBUH KHCIIOTBI MIPUBOJUT K 00pa30BaHUIO ONPEIEICHHOIO
oudynkuonansHoro coequHenust B u neiirpansuoro coenunenusi C. Coenunenue B
IJIOXO PAacTBOPUMO B BOJE M MMEET MEHBIIYID TEMIIEpaTypy KHUIIEHHS, YEM €ro
U30MEpHl, oTIHyarolecs or B monoxkeHneM nBYX (QYHKUHOHAJIBHBIX Tpymi. B
pesynbTare peakiuuu B ¢ yKCycHBIM aHTuapuaoM oOpasyercs coeaunenue D.
Coenunennss A u D ucnonb3yloTcsi Kak HECTEPOUHBIE MPOTUBOBOCHAIUTEIBHBIC
npenaparsl.

1) ompenmenure rpaduueckue Qopmynsl coeamHeHuit A - D. IlpeacraBere cBOM
pacCyXIeHHUS.

2) HAITMIIATE YPaBHEHUS BCEX MPEICTABICHHBIX XUMUYECKIX PEaKIni.

3) onpeaeuTh MacCy HCXOIHOTO 00pasia A.

4) xakue MpUYUHBI OOBSICHSIOT, YTO coeanHeHne B xapakrepusyercs Ooliee HHU3KOH
TEMIEPATypPON KUIIEHUS, YEM €TI0 U30MEPhI?

3apanue 2. Huxe npuBoautcs 1ab0paropHbIi cOCO0 MOMYYSHUST HHANBUAYATHHOTO
coequHenus temrypa. Cmech 100 r mopomka temnypa u 200 r KpHCTaUIMYECKOTO
KNO; ToiareapHO MEpEeTHUPAOT B CTYNKE, MEPEHOCAT B KEPAMHUYECKUW THUTEIh |
npokanuBaror npu temmneparype 430°C B Teuenme 1 waca. Ilocime oxuakmeHHs
peaKknuoHHYI0 cMech oOpabareiBaror ropsunM  (80-90°C) pactBOopoM  IEIOUH,
cogepxaiieM 90 r KOH B 900 M Bozsl, u 3aTeM puinbTpyroT. OUibTpaT HarpeBaroT
o 100°C u mobGaemsiror 10-20 mur asornoii kmcnotel (25-30%) mo Tex mop, moka
3HaueHne pH He gocturHer 3.5 M OCTaeTCs HEU3MEHHBIM B TEUECHHUE HE MEHEee
20 MUHYT. [Tomy4deHHBIH 0CaJIoK OT(UITBTPOBBIBAIOT u IPOMBIBAIOT
TUCTHUTMPOBAHHON BOMOW ISl yHOAJCHUS HUTPAT-UOHOB. [IpOMBITBIE KpHCTAILIIBI
marpesaror npu 170°C B Tteuenme 3 uacoB. Takum oOpasom mnomyuaror 120 r
WHIUBUTYaJIbHOTO COCTUHCHUS.

1) Kakoe coeMHEHHE TEJTypa CHHTE3UPYIOT MO0 METOAMKE, PUBEICHHON B YCIOBHUU
3aaun’?

2) HAIUIIATE YPABHEHUS BCEX MPOTCKAOIIUX XMMUYCCKUX PEaKIIUK.

3) paccuuTaiiTe MPAKTHUCCKUN BBIXOJ HHIUBUIYAJILHOTO COCIUHEHUS.

4) TpeIOKUTE ATbTEPHATHBHBINA METOJ ITOTy4EHUSI WHINBHUTyaTbHOTO COCAMHECHHUS C
UCIIOJIb30BAHUEM TEX JK€ PEareHTOB, YTO M B H3JIOKEHHOM crnocobe. Hamwmmiure
ypaBHEHUS IPEIOKEHHBIX PEAKIMA U YCIOBHSI UX MPOBEICHUSI.

3aganue 3. Unentudumnupyiite pactBopsl cienyromux BemectB: Co(NO3)2, ZnClo,
HNO3, NaOH, NH40H, Hg(NO3)2, CoSOg4, BaCl2. 13sectHO, uTo pacTBOpbl NeNe

6 u 8 oOpazytor ocagku ¢ NeNe 1,2 3,4, pactBopumbie B Ne7. Kpome Toro, ocamok Ne
4 ¢ NeNe 6,8 pactBopuM B n30bITKe Ne 8, a ocamku NeNe 1,2 ¢ NeNe 6,8 pactBopumbI B



n30bITke Ne 6. PactBop Ne 1 oOpasyer ocamok ¢ Ne 5, HE pacTBOPHUMBIN Jaxke B
u30piTke No 7. PactBop Ne 3 ¢ NeNe 4 u 5 oOpasyer cnaOblif 3JIEKTPOIUT, MPHU
neicTBiM Ha KOTOphId Ne 6 BhImamaeT ocazok, pacTBopuMblii B Ne 7. PaccyxaeHus
MOJTBEPANTE YPABHEHUSIMU XUMUYECKUX PEAKIIUH.

3aganue 4.Bo3aymHbiii map auamerpoM 12 M HamomHeH TeruibiM Bo3ayxoMm 90°C.
Oxpyxaromuii Bo3nyx umeet 0°C u 1 arm. KakoBa MoxkeT ObITh MakcHMalibHasi Macca
000JIOYKH II1apa U KOP3UHBI, YTOOBI LIAP MOT JIETETh?

KEJIAEM YCIIEXA!



«BYAYIIIUE UCCJIEJOBATEJIMN - BYAYIIIEE HAYKH»
3AOYHBIN OTBOPOUYHBIN TYP
11 knacc

3aganue 1. Ta3000pa3Hyl0 cMech aMMHaka W YIVICKUCIOTO Ta3a MOJHOCTHIO
pactBopuin B 200 mi Boawl mpu Temmeparype 20°C. IlomydeHHBIN MNpO3pavHbIi
pacTBOp mepeHecid B MepHyl Kkoinby obvemoM 500 M W JOBENIM 10 METKH
JTUCTUWITUPOBAHHON BOAOW. AJIMKBOTY MojiydeHHOro pactBopa oobemom 10.00 mn
o0paboTanu M30BITKOM OapUTOBOM BOJIBI, B pe3yibTare uero odpaszoBasioch 29.6 mr
0eJIoro ocajka.

1) BeUMCIHTE, KakoB 00beM wucxomHoi raszoBoir cmecu mpu 20°C um 105 «klla,
YUUTBIBAS, YTO YHUCIIO MOJIEKYJT OJTHOTO peareHTa B 2.5 pa3a 0oJbllie, 4eM JAPYroro?

2) KaKoBa IJIOTHOCTh MCXOJTHOM ra30BOM CMECH NPU CTaHAPTHBIX YCIOBHUSX?

3) paccumTaiiTe MaccoOBbIE JIOJM BEIIECTB B PAcTBOpPE, IOJYYSHHOM ITyTeM
PacTBOPEHMSI IEPBOHAYATILHOM Ta30BOM CMECH B BOJIE.

4) ra3oBasg CMeCh AaHAJIOTUYHOTO KAuyeCTBEHHOTO COCTaBa WCIIOJNB3YSTCS IS
MPOM3BOICTBA OEIOr0 KPUCTAUTUYECKOTO COoequHEeHUs X, Colep’KaHWe BOIOpO/aa B
kotopoM 7.74% mno macce. Korma X narpeBator B aBTokiase npu 100 atm u 150 °C,
obpazyercs coenuHenue Y. IlpuBenaute rpaduueckue Gopmynsl BemectB X u Y,
HAIUIINTE XUMUYECKUE PEAKIINH MX TOTyICHHUS.

5) KakoBa IUIOTHOCTh CTEXHOMETPHUYCCKOM CMECH Ta30B, WCIOJIb3yeMbIX JIs
MOJTyYCHUSI COSAMHEHUS X7

3ananmne 2.HeusBecTHast KMCIOTa A MOXET OBITh NMPUTOTOBIICHA ITyTEM HUTPOBAHUS
(deHona mpu COOTBETCTBYIOIIMX YCJIOBHUS. A 3TO JKENTOBATOE KPUCTAIMYECKOE
coeiMHeHne, Kotopoe conepkut meHee 40% yrieponaa o macce. TutpoBanue 229 mr
obpasia Tpedyer 19.52 mi 0.05124 M KOH.

1) ompenenure MOJCKYIAPHYIO (BOpPMyITy KHCIOTHI M HApUCYHTE €€ TpadudecKyro
bopmyy.

2) KakoBO Ha3BaHue BeriecTBa A B coorBercTBuu ¢ npasmiamu |[UPAC? KakoBo ero
TPUBHUAIBHOE Ha3BaHUE?

3) coenmuHeHHEe A YACTMYHO PacTBOPHMMO B Boje. B pactBope A BemeT cebsi Kak
cnabast KMUCJIOTa, OJJHAKO, Oosiee cuiabHasd, yeM (eHos. PaccMoTpuTe 3TH CBOMCTBA A.
4) coenuHeHne A B3pBIBACTCS MPH ONPEACICHHBIX yCA0BHAX. Hamuinure ypaBHEHHE
ITOW XUMHUYECKOU PEAKLIAH.

3aganue 3.J[ns onpenenenus conepxkanus cypbMbl B Tpumerunauxiopcypsme(CHs3)3SbCl, 0.2
I €r0 MHUHEPAIN30BaIN JJIUTEIHHBIM HArpeBaHWEM C W30BITKOM BOJHOTO PacTBOpa
NepMaHTaHaTa Kajus B CEPHOKHCION cpene, TpuU dToM Beiaemuics xjop. K
MOJIYyYCHHOMY OKPAIIEHHOMY pPacTBOpPY M00aBUIM M30BITOK KOHIEHTPUPOBAHHOMN
HCI u narpeBanu 1o obeciiBeunBaHus pacTBopa. B HeM cypbMa HaxoauTcs B Gopme
KOMITJICKCHOM KHCIIOTBI ¢ MOJIApHOU Maccoil 336 u maccoBoi noneit xynopa 63.39%.
PacTtBop pazbaBuiu BomoH, no6aBunu 5 r tBepaoro Kl u turposanu 0.1 MonspHBIM
pacTBOpOM THOCYAb(aTra HATpHWsl 10 WCUYC3HOBCHHS KOPUYHEBOW  OKPACKH.
Omnpenenure hopMyiTy KOMIICKCHON KHCIOTHI. HanmummmTe ypaBHEHHUST BCEX PEaAKIIHA,



JeKAIUX B OCHOBE METOAWKU. BbIUMCIHTE 5SKBUBAJICHTHBINI 00BEM pacTBOpa
THOCYNb(aTa HaTPUS.

3ananue 4.Bo3nymHbl 1map auaMeTpoM 12 M HamojHeH TeribiM Bosayxom 90°C.

Oxpyxatomuii Bo3ayx umeet 0°C u 1 arm. KakoBa MoxkeT ObITh MaKCHUMaJIbHasl Macca
000JI0YKH 111apa U KOP3UHBI, YTOOBI II1ap MOT JIETETh?

XEJIAEM VCIIEXA!



