BCEPOCCUINCKA S OJTUMITUAIA IITKOJIbHUKOB
1O XUMUN.
MYHUIIUITAJIBHBIN OTAII. 10 KIIACC

OO0mme yka3zaHusl: €clid B 33j7aue TPeOyrOTCs pacu€Thl, OHU 00S3aTEIbHO JTOJIKHBI
ObITh TpuBeNEHbl B pemieHud. OTBeT, NMpUBEAEHHBIA 0€3 pacyéTOB WM HHOTO
000CHOBaHMS, HE 3aCUUTHIBACTCS.

3ananmue 1. [IpaBbie yacTu ¢ Ko3pPpuimeHTAMEA

[lo mpaBoit yactu ypaBHeHUs ¢ KO3 PUIIMEHTaAMU BOCCTAaHOBUTE (DOPMYJIbI BEIIECTB
1 KO3 (PUIIMEHTHI B IEBON YaCTH YPABHEHUS PEAKIIUU.

1) R Si3N4 + 12HC1

2) ...+ ...+ ...=SisNy + 6CO

3) ...+ ... =8MnO; + 3K;8i0; + 2KOH + 5H,0
4) ...+ ...=S8iH; + LiCl + AICl3

5) R SlOz +2H2[SIF6]

3axanue 2. «Yragamka»

IIpu ropenun npocroro BemecTBa A oopasyercs raz b. Cmech razo b u B o6mum
00bEMOM 6,72 11 (H.y.) MOJHOCTBIO PACTBOPUJIM B BOjJie. B MOIydeHHOM pacTBOpe
JAKMYC CTaHOBHUTCS KpacHbIM. Ha 3TOT pacTBOp mojaeicTBOBaJId HUTpPATOM Oapus,
obpazoascs 6enbiit ocagok I' maccoit 34,95 r. Ocagok OTIeNuIn, a Ha OCTABIIUMCS
pacTBOp TMOJEHCTBOBAJIM HUTPATOM cepeldpa, B pe3yibTaTe o0pa3zoBalics Oenbli
ocanok [I, ero macca cocraBmia 43,05r. B ocraBmemMcss OecliBETHOM pacTBOpE,
Macca KoToporo cocraBuia 60 r, JJaKMyc TOE CTAaHOBUTCSI KpacHbIM. B 3TOT pacTtBop
no0aBWIM MeIb, Harpeiad, HaOMomanu BbIIEICHHE Oyporo rasza, KOTOpOE
MPEKPATHIIOCH, KOTJ]a PACTBOPUIIOCH 9,6 T MeIH.

1) YcranoBute dhopmynsl Bemects A—/l, npuBeaute pacyEThl.

2) Onpenenute 00bEMHOE cooTHOIIEHUE Ta30B b 1 B B cmecu.

3) 3anuiuTe ypaBHEHUS BCEX OMMCAHHBIX PEAKIIUi.

3aganue 3. OkucjIeHne-BOCCTAHOBJIEHHE CMECH

[Ipu oxucIEeHUM MOAKUCIEHHBIM PACTBOPOM IEPMaHIraHaTa Kajausi CMECH TOJIyoJa U
HUTPOOEH30J1a Macca OPTaHMYECKHUX MPOAYKTOB PEAKIMU OKa3aiach Ha 6,0 T 60bIe
MacChbl MCXOJHBIX BewlecTB. I[IpuM KaTaJMTHYECKOM BOCCTAHOBJIEHUU BOJOPOIOM
TaKOH jke€ cMecH 00111as Macca OPraHUYEeCKUX BEIIeCTB yMeHblaeTcs Ha 3,0 T.

1. Onpenenute MOJSAPHOE COOTHOIIEHHWE TOJMYOda M HUTPOOEH30Jla B HCXOJHOU
CMECH IIPH YCJIOBHUH, YTO BCE PEAKLIUHU IPOLUUIH KOJINYECTBEHHO.

2. Hanumnre ypaBHEHUs peaklMii B3aUMOJEHCTBHS KOMIIOHEHTOB MCXOJHOW CMECH
C: @) MOJIKUCIIEHHBIM pAaCTBOPOM II€pMaHraHara Kajius, 0) BOZOPOJOM B IPUCYTCTBUU
KaTajau3aTopa IpU YCIOBHH, 4YTO OEH30JbHOE KOJBLIO B JaHHOM Ipoliecce He
BOCCTAHABJIMBAETCSI.
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3. [Ipeanoxute cnocod mpeBpamieHus Toayosia B HUTPOOESH30J1, TPOUJUTIOCTPUPOBAB
€ro COOTBETCTBYIOLUIMMHU YPaBHEHUSMH pEAKIUH C YyKa3aHUEM YCIOBHH UX
POTEKaHUSI.

3aganue 4. XuMusl myTeliecCTBEHHUKA

VYX0I4T B OpOLLIOE TYPUCTHYECKHE KOCTPbl, U HAa CMEHY HUM
npuxoaar 0osee UUBMIM3OBAHHBIE M HKOJIOTUYECKH Oe30IacHbIe
ropeikud. Brpodem, MMH TypHUCTBl JaBHO MOJb3YIOTCS, OLICHUB
BO3MOKHOCTb HE TOJIBKO OBICTPO IPUIOTOBUTH OO B YCIOBHAX
OTCYTCTBHSI ApPOB, HO M OOOrpeTh MHaJaTKy. YUWThIBas LIMPOTY
COBPEMEHHOI'0 aCCOPTUMEHTA Ta30BbIX TOPENIOK, CIOXKHO cebe
OpeICTaBUTh, YTO JUINTEIbHOE BpEMs OHU ObUIM ayTcaiiepaMH Cpenu
UCIIOJB3yEMOr0 JIIOOUTEISIMU  AKTUBHOTO OT/AbIXa MOPTAaTMBHOIO TOIUIMBHOIO
oOopynoBanus. IIpobiema Kpputack B caMOM rase: NPUMEHSBLIMECS B UHAYCTPUHU
BemlectBa X u Y ObulM KpaifHE KalmpU3HBIMM U OYE€Hb YYTKO pearupoBajid Ha
nepemnajsl TeMIeparyp, He obecreunBas JOHKHON pabOThl TOPEIKU, KOTJa CTOIOUK
TEPMOMETpa OIycKaycs HIKe HyJs. M3-3a 3T0i1 0COOEHHOCTH ra3 IIUTEIbHOE BPEMS
MPUMEHSJICSA JIMIIb B IUIMTKaX W JIamMmoax, NpeIHa3HAa4eHHbIX JJIs KEMIIMHIOB U
aprorypusma. Jlume B 1989 romy kommanuss MSR Hauanma mpopaxy OasioHOB
C Ta30BOM CMECHIO, COAECPKAIIEN MIOMUMO BeleCTB X U Y €€ U BEeECTBO Z.

IIpo BemectBa X, Y 1 Z U3BECTHO CIIEIYIOLIEE:

e BemectBa X, Y ¥ Z 11pH H. y. ABJISIOTCS Ta3aMHU U OTHOCATCS K KJIACCY AJIKAHOB.

e Onna u3 cambix pacnpocTpanéHHbIX cMeceil X, Y U Z MMeeT OTHOCHUTEIIbHYIO
IJIOTHOCTH 10 Bojopoxny 27,25, npuuém o(X) = 120(Y) = ¢(Z).

e [Ipu mpomyckanuu yriieKUcioro rasza, oopasoBasimierocsi mpu ropenuu 11 r raza
X, yepe3 u30bITOK U3BECTKOBOM BOJIBI, BBITIAJIAET 75 T OcajKa.

e JlerunpupoBanue Z IpUBOIUT K 00OpPa30BaHUIO TOJIBKO OJHOTO MPOIYKTA.

1) KakoBbl 00BEMHBIE 10T TA30B B CaMOW PacIpOCTPaHEHHOM ra30BOM cMecu?

2) Onpenenute BeniectBa X, Y ¥ Z. OTBET NOATBEPAUTE PACUETOM.

3) Hanummure ypaBHeHus peakiuii ropeHus: BeniectB X, Y, Z, ypaBHEHUE PEaKIIUU
YIJIEKUCIIOTO Ta3a ¢ M30BITKOM HM3BECTKOBOW BOJBI, a TAKXKE yYpaBHEHHE PEaKIIMU
JNErUAPUPOBaHUs BellecTBa Z.

3aganue 5. Heopranmyeckue roMoJ10ru

SIBiIeHME TOMOJIOTHH XapaKTEPHO Uil OPraHWYECKUX COCIWHEHUH, HO B HEOPTaHHU-
YEeCKOM XHMMHHM OHO TOXe€ BcTpedaercs. OOHUM W3 SIPKUX NPUMEPOB SBISIOTCS
romosiorn I-III. Hmxke mnpencraBineHa cxema IOJYy4YEHHMS OSTHUX TOMOJIOTOB W3
HEOPraHU4ECKOU KUCIIOTHI A
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NaOH (1 sx8.)_ B NaOH (1 5xB.)_ C NaOH (1 sks.) m

A
o(0) = 6531% o(0) = 39,02%
2C* t°C
I I
o(0) = 43,48% ®(0) = 42,11%

* Jlma ocymiectBieHus npespaimienuss B — 1 BemiectBo B HarpeBaior ¢ AByms
sKkBUBaJIeHTamu Belectsa C.

1) Onpenenure ¢ momompio pacuéra ¢gopmynsl BemectB A—C, I-III. Hamummre
HEO0OXOUMBbIEC YPABHEHUS PEAKIHI.

2) Onpenenute roMoJOTHYECKYIO pa3HOCTh Mexay cossimu I-I11.

3) [Ipusenute ctpykTypHbIe hopmynsl coneit I u I1.

3aganue 6. OnpeneneHue MOJISIPHON MAaCChI )KUIKOCTH

Ilepen roHbIMU XMMUKaMU Oblja MOCTaBJICHA 3aja4a OMPEACIUTh MOJSIPHYIO Maccy
xugkoctd X. OHHU B3SIM  KPYIVIOJOHHYIO KoJIOYy 1 (CM. pHUCYHOK) C TOHKUM
KanwuisipoM (2) M TIATENbHO B3BecWIM €€. 3aTeM BBEJIM B HEE HEKOTOPOE
KOJIMYECTBO HcclienyeMoi xuakoctu X. KonOy moMmectwin B BOAsSHYIO OaHio 3 u
Harpesy J0 MOJHOTO MCHApeHHs KUAKOCTH X BHYTpHU KoJObl. [lapel ucciemyemoro
BemecTBa X TMOJIHOCTHIO BBITECHUJIM BO3AYX M3 KOJIOBI, UX M30BITOK BHIIIEN Yepe3
Kamuisip 2 B atMocdepy. Beokaanu emé HEeCKOJIbKO MHUHYT IS TOTO, YTOOBI Tap
B KOJIOE TPUHSAJI TEMIEparypy KUILIIIEH BOJAbI W JABJICHHE BHYTPU KOJIOBI
YCTAaHOBWJIOCH PaBHBIM aTMOcC(epHOMY. 3aTeM, HE TpeKpalas HarpeBaHus KOJOBbI,
KOHEIl KalmuJuisgpa 2 3amasiiu.
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Konby ¢ xopomio 3amassHHBIM KamWUIIPOM BBIHYJIM W3 BOJSHOW OaHW,
OXJIAIWJIM 10 KOMHATHOM TeMIlepaTypbl M B3BECWIM. 3aTeM €€ OIyCTWIH
3arIaBJICHHBIM KOHIIOM B OCBOOOXKIEHHYIO OT PACTBOPEHHBIX Ta30B BOJY M MO
BOJION OTJIOMWJIM 3aIUlaBJEHHBIM KOHUMK. Boja BopBanach B K00y U 3amojiHWIa e
MPaKTUYECKU TOJIHOCThIO. HamosHeHHyr0 BoJIoM Ko0JIOy BMecTe ¢ OOJOMaHHBIM

KOHYMKOM B3BECWJIH. Pe3ynbTaThl H3MEpeHUid MPUBEICHbI B TAOINIIE HUXKE.

Macca xon6sl | Macca kon6s1 | Macca xon6s1, | Temmeparypa | AtmocdepHoe
C BO3IYyXOM, I C rmapamu 3aMOJTHEHHOU Bo3ayxa, °C | naBnenue, klla
HKUAKOCTU X, T BOJION!, T
64,19 64,52 2242 25 101,3

1. Onpenenure

3HAYEHUE MOJSPHOM MacChl

KUAKOCTH X,

IIPUBEIUTE BCE

HEO0OXOIUMbIE PACUETHI.

2. [lpyuHuMasi, 4TO KHUJAKOCTh X SBISETCS AUXJIOPHPOU3BOAHBIM YIJIEBOJIOPOA,
YCTAaHOBUTE €€ MOJIEKYJISIpHYIO (hopMyiy.

3. [Ipeanoxute cTpyKTypHBbIE HOPMYIIBI IBYX H30MEPOB X.

4. [lpennonoxure, Kakoid u3 n30MepoB X HMeeT Oosiee BBICOKYIO TEMIIEpaTypy
kuneHus. O00oCHyTe CBOE MPEIONI0KEHHE.

5. Kamumnsip 2 umeer HeOousbliold BHyTpeHHuM amamerp (~ 1 mm). Kak ymaércs
JIETKO BBOAUTH BHYTPb KOJIObI 1 HE0OXOIUMOE KOJIMYECTBO MCCIEAYEMOTO JKUIKOTO
BEIIECTBA, HE UCTOJIb3YsI IPAKTUYECKH HUKAKOIO JOIOJHUTENBHOIO 000py10BaHus?

6. PaccMOTpeHHBI B JAaHHON 3ajade METOJ ONPEAEICHUS MOJSPHONW Macchl
BEIIIECTBA MO IUIOTHOCTH Tapa ObuT paspadotaH ¢dpaniry3ckum yuéneiMm K.b. J[roma
B riepBoii mosoBuHe XIX croneTusi. ABTOp 3TOr0 METOJa OTMEYaj, 4YTO IMOCJe
3aMIaBlICHUs Kanuuisipa cleAyeT BhIHYTh KO0y U3 BOJIbI U OBICTPO MEPEBEPHYTH €€
BBepx THOM. KoHJeHcupyromascst KUJIKOCTh CTEKAaeT B LIEWKY KOJObI U B ciydae,
€CJIM OTBEPCTHUE HE BIIOJIHE XOPOUIO 3aIasiHO, ATO JIETKO Cpa3y YBUAEThb. UTO TOIKEH
YBUJIETH SKCIIEPUMEHTATOP, ECIU KAMWUIAP II0XO 3anasH?

! Tpu pemenuy naHHOM 321241 MOYKHO IIPUHATE CIIEAYIOIIME JOMYIEHHUS:

1) IpuHATH MIOTHOCTH BOABI IPH TEMIEpaType FIKCIIEpUMEHTa paBHOM 1 r/mit;

2) nmpereOpedsr Maccoi ncciaeayeMon KUIKOCTH X, KOTOopast OCcTajaach B IIape MPHU €ro 3aroTHEHUN
BOJIOI;

3) cumTaTh, YTO TEMIIEpaTypa Iapa BemecTBa X B KOJOeE, MOTrPYKEHHON B BOJSHYIO 0OaHIO, paBHA
100 °C.



