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

3ajaHns U KPUTEPHHU OLlEeHUBAHUS

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

3ananme 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;Si0; + 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 moJelcTBOBAIM HUTpaTOM Oapwus,
obpazoascs 6enbiit ocagok I' maccoit 34,95 r. Ocafok OTIeNuIu, a Ha OCTaBIIUMCS
pacTBOp TMOJEHCTBOBAJIM HUTPATOM cepeldpa, B pe3yibTaTe o0pa3zoBalics Oenbli
ocanok [I, ero macca cocraBmia 43,05 1. B ocraBmemMcss OecliBETHOM pacTBOpE,
Macca KoToporo cocraBuia 60 r, JJaKMyc TOKE CTAaHOBUTCSI KpacHbIM. B 3TOT pacTtBop
no0aBWIM MeIb, Harpeiad, HaOMomanu BbIIEICHHE Oyporo rasza, KOTOpOE
MPEKPATHIIOCH, KOTJ]a PACTBOPUIIOCH 9,6 T Me/IH.

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

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

3) 3anuiuTe ypaBHEHHS BCEX OMMCAHHBIX PEAKIIHi.

3aganue 3. OkucjIeHne-BOCCTAHOBJIEHHE CMECH

[Ipu oxucIEeHUM MOAKUCIEHHBIM PACTBOPOM IEPMaHIraHaTa Kajausi CMECH TOJIyoJa U
HUTPOOEH30J1a Macca OPTaHMYECKHUX MPOAYKTOB PEAKIMU OKa3ainach Ha 6,0 T 60mbIe
MacChbl MCXOJHBIX BewlecTB. I[IpuM KaTaJMTHYECKOM BOCCTAHOBJIEHUU BOJOPOIOM
TaKOH jke€ cMecH 00111as Macca OPraHUYEeCKUX BEIIeCTB yMeHblaeTcs Ha 3,0 T.

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

2. Hanumnre ypaBHEHUs peaklMii B3aUMOJEHCTBHS KOMIIOHEHTOB MCXOJHOW CMECH
C: @) MOJIKUCIIEHHBIM pAaCTBOPOM II€pMaHraHara Kajius, 0) BOZOPOJOM B IPUCYTCTBUU
KaTajau3aTopa IpU YCIOBHM, 4YTO OEH30JbHOE KOJBLIO B JAaHHOM IpOLIECCE HE
BOCCTAHAaBJIMBAETCSI.
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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 HA CMEHY WM
npuxoaar Oosee IUBUIM3OBAHHBIE M IKOJIOTUYECKU Oe30racHbIe
ropeikud. Brpodem, MMH TypHUCTBl JaBHO MOJb3YIOTCS, OLICHUB
BO3MOKHOCTb HE TOJIBKO OBICTPO IPUIOTOBUTH OO B YCIOBHAX
OTCYTCTBHSI ApPOB, HO M OOOrpeTh MHaJaTKy. YUWThIBas LIMPOTY
COBPEMEHHOI0 aCCOPTUMEHTA Ta30BbIX TOPEJIOK, 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 KampU3HBIMM U OYE€Hb YYTKO pearupoBajii 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, NpeJHa3HAa4eHHbIX [JIi KEMIIMHIOB U
aprorypusma. Jlume B 1989 romy kommanuss MSR nHauana mpogaxy OasioOHOB
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 11py H. y. ABJISIOTCS Ta3aMHU U OTHOCATCS K KJIACCY AJIKAHOB.

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

e [Ipu mpomyckanuu yriieKucioro rasza, oopasoBasmierocs: mpu ropenuu 11 r raza
X, yepe3 u30bITOK M3BECTKOBOM BOJIBI, BBITIAJIAET 75 T OcajKa.

e JlerunpupoBanue Z mIpUBOIUT 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
YIIEKUCIIOTO Ta3a ¢ M30BITKOM HM3BECTKOBOW BOJBI, a TAKXKE ypaBHEHHE 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 MPUMEPOB SBISIOTCA
romosiorn I-III. Hmxke npencraBneHa cxema IOJIYy4YEHHMS OSTHUX TIOMOJIOTOB W3
HEOPraHU4ECKOW 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 Bemectsa 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 ObljIa 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 momectwin B BOAsSHYIO OaHio 3 u
Harpesy J0 MOJHOTO MCHAapeHHs XKUAKOCTH X BHYTpHU KoJObl. [laper ucciemyemoro
BemecTBa X TMOJIHOCTHIO BBITECHUJIM BO3AYX M3 KOJIOBI, UX M30BITOK BHIIIEN Yepe3
Kamusip 2 B atMocdepy. Beokaanu emé HEeCKOJIbKO MHUHYT IS TOTO, YTOOBI Tap
B KOJIOE TPUHSAJI TEMIEparypy KUILIIIEH BOJAbI W JABJICHHE BHYTPU KOJIOBI
YCTAaHOBWJIOCH PaBHBIM aTMoOc(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 W B3BECWIM. 3aTeM €€ ONyCTWIU
3arIaBJICHHBIM KOHIIOM B OCBOOOKIEHHYIO OT PACTBOPEHHBIX Ta30B BOJY M MO
BOJIOM OTJIOMWJIM 3aIUlaBJIEHHBIM KOHUMK. Boja BopBanachk B K00y U 3amojiHUIa e
MPaKTUYECKU TOJIHOCThIO. HamosiHeHHyr0 BoJoM Ko0JIOy BMecTe ¢ OOJOMaHHBIM

KOHYHMKOM B3BECWJIH. Pe3ynbTaThl u3MepeHuii MpUBEICHbI B TAOIHIIE 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 MAaCCHI

JKUAKOCTH X,

IIPUBEIUTE BCE

HEOOXOIUMBIC PACUETHI.

2. IlpuHuUMast, 9TO >KUAKOCTh X SBIIAETCA JUXJIOPIPOU3BOJHBIM YIJIEBOJAOPOAA,
YCTaHOBUTE €€ MOJIEKYJISIPHYIO (POpMYITy.
3. [Ipenoxute cTpyKTypHBIE (POPMYIIBI IBYX HU30MEPOB X.

4. Ilpeanonoxure, Kakol H3 U30MEepoB X HMeeT Oojiee BBICOKYIO TeMIepaTypy
kurneHus. O60cHylTe CBOE MPEANOIOKEHHE.

5. Kanmumnsip 2 umeer HeOousblnod BHyTpeHHUM auametrp (~ 1 mm). Kak ynaércs
JIETKO BBOJWTH BHYTPb KOJOBI | HEOOXOIUMOE KOJIMYECTBO MCCIIECITYEMOTO YKHJIKOTO
BEIIECTBA, HE UCIOJIb3YS MPAKTHYCCKH HUKAKOTO JIOTIOJIHUTEILHOTO 000pYA0BaHUS?

6. PaccMOTpeHHBIE B JAHHOW 3ajay€ METOJ OMNPEACICHUS MOJISIPHOM MacChl
BEILIECTBA IO IUIOTHOCTHU Mapa ObL1 pazpadoran ¢paniry3ckuM yuéHbiM JK.b. [[roma
B nepBoM mnoJsioBuHe XIX crometus. ABTOpP 3TOTO METOAA OTMEUYasl, YTO MOCIIE
3aruIaBIeHUs Kamuuisipa CIeayeT BBIHYTh KOJIOY M3 BOJIBI M OBICTPO MEPEBEPHYTH €€
BBepx nHOM. KoHIeHcupyromasics JKUJIKOCTh CTEKaeT B MICHKY KOJIOBI M B CiIydae,
€CJIM OTBEPCTHUE HE BIIOJIHE XOPOILIO 3aMasiHO, 3TO JIETKO Cpa3y YBUAETh. UTO NOJDKEH
YBUJIETh SKCIIEPUMEHTATOP, €CJIM KAMUJUIAP TJI0XO0 3amasiy?

! 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.



Bcepoccuiickast onuMIinaia mKoJIbHUKOB IO XUMUHU.
MynununanbeHblil 3tamn. 10 kiace

Pemenusi u KPUTECPHUH OLICHUBAHUA OJIUMITHAAHDBIX 3aJaHUuH

B utoroBy1o oueHky u3 6 3a1a4 3aCUMTHIBAKOTCH S pelleHuil, 32 KOTOpPbIE
YYACTHUK HA0paJ HauOoJIb1Iue 0aJJIbI, TO €CTh OJIHA M3 327124 C HAMMEHb UM
0aJ1710M He YYMTHIBAETCH.

3ananme 1. [IpaBbie yacTu ¢ kKo3gpuHeHTAMHA
Pemenne:

1) 3SiCls + 4NH; = Si3N4 + 12HCI

2) 3810, + 6C + 2N, = SisN4 + 6CO

3) 3SiH4 + 8KMnO4 = 8MnO, + 3K,Si0O5 + 2KOH + 5H,0
4) SiCly + LifAlH4] = SiH4 + LiCl + AICl;

5) 3SiF4 + 2H,0 = S10, + 2H2[SIF6]

Kpurepuu oneHuBaHus:

3a Ka)X10€ ypaBHEHHUE 1o 2 0aJ1
(ecnu B IEBOM YacCTH yKa3aHbI BEpHBIC BEIIECTBA, HO mponyiieH 1 koaddunuent — 1
OaJn) Bcero 3a 3agauy — 10 6a/10B.

3ananme 2. «Yragamka»
Pemienue:
ITpu B3auMOJENCTBUU MEIN C A30THOM KUCIIOTOW BBIAEIAETCS OypbId ras  _

Cu + 4HNO; = Cu(NO3), + 2NO,T + 2H,0 )
v(Cu) =9,6/64 = 0,15 MoJib; a30THOM KUCIIOTHI B fJagTBOpE ObLI0 0,6 MOJIb.

[Ipu noGaBieHUM HUTPATOB Oapusi U cepeOpaA MOJYUIINChL PACTBOP a30THOM
KHCJIOTBI M OCaJIKH, C KOTOPBIMU OHa He pearupyeT. §rtu ocagaku — BaSO4 u AgCl.
3HaAuUT, B pacTBOpE, 0Opa30BaBIIEMCS TIPH PACTBOPEHUY ra30B, ObLIN JIBE KUCIIOTHI:
H,SO4 u HCI. 3Tu kucioTel MOTYT 00pa3oBaThCs MPU OKUCICHUU CEPHUCTOTO ras3a
XJIOPOM B BOJIE.

YpaBHEHUS pEeaKLIU:

Cl, + SO, + 2H,0 = H,SO,4 + 2HCI

H,SO, + Ba(NO3), = BaSO4{ + 2HNO;

HC1 + AgNO; = AgCIN + HNO;
v(BaSO,) = 34,95 /233 = 0,15 moisb, cienoBarensHo, V(H,SO4 13 Momb = v(SO»).
v(AgCl) =43,05/143,5 = 0,3 moub, Toraa v(HCI) = 0,3
Vosu.(HNO3) = 2v(H,SO4) + v(HCI) = 0,6 M0nib,2T0 moATBEpkKAACT \IPUBEIEHHELC
BBIIIE PACYETHI.
O6BEMHOE cooTHotIeHue Ta30B: V(SO V(Cly) = v(SO,) : v(Clp) =1 : 1.
3ammdpoBaHHBIC BEIICCTBA: ,Tazel b u B — SO, u Cl,, I' — BaSO,, I — AgCl.
CepHUCTHIN ra3 00pa3yegest Ipy TOPEHUU CEPBHI:

S+ 0,=8S0, no 15
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Kpurepuu oneHuBaHusi:

3a omnpeeneHre Kaxaoro Bemectna no 1 6amty (5 BemiecTs) 5 0a10B
Pacuétel u paccyxaeHus 2 dasia

3a kaxoe ypaBHeHnue — 1o 0,5 6ama (5 ypaBHEeHUH) 2,5 banaa
CooTHolIeHHEe Ta30B B CMECH 0,5 0a1a

Bcero 3a 3agauy — 10 6a/10B.

3aganue 3. OKHcJIeHHEe-BOCCTAHOBJIEHHE CMECH
Pemenne:
1, 2. Ilpu OKHCIEHMH CMeCH HUTPOOEH30Jla U TOJYyoJa Macca OPraHUYEeCKHX
MPOAYKTOB OKUCIICHHSI MOYKET YBEJIMUMBATHCS TOJBKO 32 CUET OKUCIICHUS TOJIyO0JIa J10
OCH30MHON KUCJIOTHI.

5C¢HsCH; + 6KMnO4 + 9H,SO4 = 5CcHsCOOH + 3K,SO4 + 6MnSO4 + 14H,0 2-5
CorynacHo ypaBHEHHUIO peakIMM, MNpU OKHUCICHHH | MOJib TOJyojda oOpaszyercs
1 MoJib G€H30MHOM KHUCIIOTHI.

M(CsHsCOOH) = 122 r/monb, M(CsHsCH3) = 92 r/monb, AM = 30 1/mMo0J1b.

[lo ycrnoBuio 3amayum Macca CMECH yBEJIMUYMIach Ha 6T, T.€. B 5 pa3 MEHbIIE.
CnenosarenbHo, n(CsHsCH3) = 0,2 Mob.

[Ipn B3aMMOAEHCTBUM HMCXOJHOM CMECH C BOJOPOJAOM Macca OPraHUYECKIIX
MPOAYKTOB PpPEAKIHUH MOKET YMEHBIIUTHCS TOJBKO 3a CUET BOCCTAHOBJICHUA
HUTPOOEH30J1a 10 aHWJINHA.

CsHsNO, + 3H, —» CcHsNH, + 2H,0
CornacHo ypaBHEHHUIO pEAKIUU, MPU BOCCTAHGRIECHUU | MOJIb HHUTPOOEH30JI1a
obpazyercs 1 Mmonb anunuHa. M(CsHsNO,) = 123 r/monb, M{CsHsNH,) = 93 r/moib
AM = 30 r/monb. Ilo yciaoBuio 3a7auu Macca CMECH YMEHbIuiIach 5.3 T, T. €. B 10
pa3 menble. CnenosarenbHo, n(CsHsNO,) = 0,1 moub.

Moxnsipuoe cootnomenue: n(C¢HsCHs) : n(CcHsNOy) =2 : 1. no j_ 5

3. Cxema mpeBpalieHuil Toqyola B HUTPOOEH3OUI:
H,SO,
CsHsCH3 + HNO3; — 0-CH3—CgHs—NO; + n-CH3—CsHs—NO» + H,O
HuTtpyeTcst Toiayosn TOBOJBHO JIETKO, YTO OOBSCHSETCS aKTUBUPYIOJHUM BIVSIHHAM
METUIILHOM TPYIIIBL.

5 I’l-CH3—C6H4—N02 + 6KMIIO4 + 9H2$O4 =5 I’l-OzN—C6H4—COOH + 3K2SQ4 +
+ 6MnSO4 + 14H,0
Bo3Mo0kHO HCIIOIB30BaHUE U opmo-nu3oMepa.

B pPacTBOpe
n-0,N-CsHs~COOH + NaOH — n-O,N-C¢H4+—COONa +41,0

CILIaBJIEHUE
n-0,N—-CsHs—~COONa + NaOH — C¢HsNO, + Na,CO;
(B03M0OXXHO MCTIOJIb30BAHUE JIPYTON CXEMBI ITPEBPAILICHHUIA. )
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Kpurepuu oneHuBaHusi:

1. Onpenenenre MOJIIPHOTO COOTHOIIEHHUS TOIYOJa U HUTPOOEH301a 3 das1a
2. YpaBHEHHUS peaKiuii OKUCICHHUS U BOCCTAHOBJICHUSA 3 dasia
3. YpaBHEHUs peaklnii, WIUTIOCTPUPYIOUIUX MPEBPAIEHUE TOJIYO0a B HUTPOOEH301

4 d6as1a

Bcero 3a 3agauy — 10 6ass10B.

3ananme 4. XumMus nyremieCTBEHHUKA
Pemenne:

1) Cornacuo ycnosuto, ¢(X) = 120(Y) = ¢(Z).
o(X) +o(Y) +o(Z) = 1,

cnenoBatenbHo, O(X) = o(Z) = 0,25; o(Y) = 0,5 1 6ana
2) CHauana onpeaeynum rasz X:
X - CnH2n+2

C,Hz,0 + Oy — nCO, + H,O

CO, + Ca(OH)z — CaCO; + H,O

W(CaCoO,) = mfm = 0,75 mos =1(CO,)

11 0,75
= =n=3

14n+2 n
X — C3Hs — nponan 2 6aju1a

HYCTB (bOpMYJ'Ia Y - CmH2m+2, arZ-— CkH2k+2,
M(cmecu) = 54.5 r/moab 1 6ann

Tak kak ¢(C3Hs) = ¢(Z) = 0,25; ¢(Z) = 0,5, nonyuum:

54,5=0,25-44+0,25(14k +2) + 0,5(14m + 2)

12=k+2m
CornacHo ycioBuio, BemectBa Y U Z — rTasbl Ipu H.y., torma 1 < m, k < 4,
€MHCTBEHHBII BapuaHT, KOTOPbIM MOAXOAUT MO ypaBHeHUEe 12 = k + 2m u ycioBue
razo00pa3Horo coctosiHust X u 'Y

k= m = 4. Takoe BO3MO>KHO IIPH YCJIOBUH, YTO 3TO OyTaH U H300yTaH. 2 dan1a
Tak kak pu peruapupoBanuu Z. 00pa3yercst TOIbKO OJIUH MPOIYKT, TO
Z. — u300ytan; Y — Oytan 2 0as1a
3) YpaBHeHUs peakuii:
Cs;Hg + 50, — 3CO, + 4H,0
CsHio + 6,50, — 4CO, + 5H,0 no 0,50
CO, + Ca(OH), — CaCOs; + H,O
CH(CH3)3 — CHQZC(CH3)2 + Hz 2 0aJ1a

(mo 0,5 Gainna 3a Kaxa0€ ypaBHEHHE,
B cily4yae HeBepHBIX kKoddduimentos — 0,25 6aiia)
Bcero 3a 3agauy — 10 6asi10B.
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3aganue 5. Heopranmieckue roMoJ10ru

Pemenue:

1) Paccmorpum kuciaory A. CoryacHO cxeme IpeBpallleHu, KHUCIOTa MOXKET
MIPOPEArupoOBaTh C TPEMs SKBUBAJICHTAMU WIENOYHU, CIEAOBATENBHO, KHUCIOTA —
TPEXOCHOBHAsA, TOTJa €€ GOpMyITy MOKHO MpeAcTaBuTh B BUjie H3D0,.

0(0)=0,6531=—O" . A(D)=8.5n-3
lon+AD)+3
ITpu n =4, A(X) =31 r/mMmomsb, uto cooTBeTcTBYET pochopy (P), cnenoBarensHo,
A = H3POq4 0,5 6anaa
Torna
B = NaH,POq 0,5 6anaa
C = Na;HPOq 0,5 6anaa
III = Na3;POy4 0,5 6anaa
II = Na4P207 1 0as
1= Na5P3010 1 0as
(6e3 pacuéra docdopa — 0 6amioB)
YpaBHEHUS peaKIUu:
H;PO,4 + NaOH — NaH,PO, + H,O 0,5 6aaaa
NaH,PO4 + NaOH — Na,HPO, + H,O 0,5 6a1a
Na,HPO4 + NaOH — Na3;PO4 + H,O 0,5 6a1a
2Na,HPO, —““ Na,P,0; + H,O 1 6ana
NaH2P04 + 2N8,2HPO4 — N35P3010 + 2H20 1 0as
2) 'omonoruueckas pazHocth — NaPO; 0,5 dasu1a
3) Ctpyktypsl coneit I u 1I:
O 0] O 0] 0)
. i
NaO 1 N07 107 1 0Na  NaG' 07| NONa
ONa ONa ONa ONa ONa
I I 2 0as1a

(3a KaXIyro CTpyKTypy — 1 Oamn)
Bcero 3a 3agauy — 10 6a/10B.
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3aganue 6. OnpeneneHue MOJISIPHON MAaCChI JKUKOCTH

Pelienue u cucremMa olleHMBAHMSA:

1. Ilyctp macca koi0Obl (06€3 BO3Ayxa, MapoB WM BOJABI, T.€. Macca TOJIBKO

CTEKJISTHHOM 000JIOUKH U KalWJIIsipa) paBHa a T, a €€ 00béM — b Mil. [11OTHOCTH BOJIBI

1 r/mn, Torma e€ macca cocrapisieT b r. Macca koi0s1 ¢ Bogoi — (a + b) r. Macca
©29-101,3-10°-5-107°

BO3/yXa B KOJIOE:
o <— o 10
o 8,31-298

Macca konObl ¢ Bo3gyxoM paBHa a+1,19-10°hr . CocTaBiseM cHCTEMY I
YPaBHEHUM:

a+b=224,2 a=64,0

{a+1,19-10‘3b:64,19 b=160,2

Taxum o6pazom, Macca mapoB KUAKOCTH X B KoJibe cocTtaBiser 64,52 — 64,0 = 0,52 1,

Momnspnas macca X:

~1,19-107h

, peniasi KOTopyto, Mojiydaem {

0,52-8,31-373
x = 3 — ~99 r/monb
101,3-10°-160,2-10
IIpumeuanue. Ilpu pereHnn 3aa4du AOMycKaeTcs MpeHeOpexeHne Maccoil BOpjyxa

IIpH OMpeIeSICHUH 00BbEMA KOJIOBI.
Macca Bojbl B 3TOM citydae OyaeT paBHa 224,2 — 64,19 = 160 1, a e€ 00bEM — 160 M.
4 6asi1a 3a 11000€ BepHOE pelieHue

2. Iuxnopnpou3BoHble yrieBoopoaoB umerot cocrtas C,H,,Cls.
12n+m+71=99

12n +m =28
EnnncTBeHHOE pemenue 11 X, yaoBieTBopstoiiee gaHHomy ycioButo, C,HaCl,
1 6ann
3. CocrtaBy C;H4Cl; cOOTBETCTBYIOT Ba M30MeEpa:
Cl
|
H,C—CH,  HC—CH;
| |
Cl Cl Cl

ITo 1 6auauy 3a KaKayI0 BepHYI0 (hOpMYJTy, MAKCHMAJIBHO 2 0aJliia
4.V yrneBoJopoloB U HUX IMPOU3BOJAHBIX (B TOM YHUCIE U JUXJIOPIPOU3BOIHBIX)
M30MEPBI, MOJIEKYJIbI KOTOPBIX MMEIT HOPMAJIbHOE CTPOEHME, KHILT Npu Oojee
BBICOKOW TeMIlepaType. YBEJIMYEHHE BETBJICHHS LENHM BBbI3BIBAET YMEHBIICHHUE
TeMmrepatypbl KumneHusi. CTpoeHHuE MOJICKYJl CUMMEmpU4YHO20 JUXJOpITaHa
(1,2-muxnopaTana) 6JauxKe K JIMHEHHOMY, TO3TOMY UMEHHO 3TOT U30MEp UMeeT Oosiee
BBICOKYIO TEMIIEPATYpy KUIICHUS.
1 6aan
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5. Ins BBeneHus BemniecTBa B kKoyiOy 1 uepe3 Kanmujuisip 2 MCHOJIb3YIOT CIENYIOIIUN
npuém. CHauaja HarpeBarOT KoJi0y, Hampumep, B ropsiueil Boje. Bosayx B koiide
pacuIMpseTcss ¥ YaCTUYHO BBIXOAMT M3 HE€. 3aTeM KOOy OMYyCKaloT KamuuIIpoOM
B CTaKaH C MCCJICAYEMOM JKUJIKOCTBIO, KOTOpasi MPU OCTHIBAHUHU KOJIOBI BTATHUBACTCS
B He€. DTOT MPUEM MOXKHO TMOBTOPUTH HECKOJIBKO pa3, 4TOOBl BBECTU B KOJIOY
HE00XOAMMOE KOJMYECTBO BEIIECTRA.

1 6ann
6. [locie Toro kak Kamwyuisp 3amasiH, KOOy clieyeT BBIHYTh W3 TOpsiueil BOJBI U
ObIcTpO TiepeBepHYTHh €€ BBepX aHOM. KoHIeHcupyromascs >KHIKOCTh CTEKaeT
B IIEHKY KOJIOBI U B ClIy4ae, €CJIM OTBEPCTHE HE BIIOJHE XOPOIIO 3amlasHO, BO3IYX
HayHET TMOHUKATh B KoJIOy. Ily3bIpbKH BO3AyXa W3 Kamwuisipa OyayT HPOXOAUTH
BHYTPb KOJOBI CKBO3b CJOM JKHUJKOCTH, WX JIETKO 3aMEeTUTh. Eciu 3TO ciyduTcs,
DKCIIEPUMEHT CIIEAYET NEPENEIIATD.

1 6ana
Bcero 3a 3agauy — 10 6aJ710B.
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