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Buumanuio 3aBeayromux P(INYO,
METOMCTOB H MpejceaaTesiei ;KIOpH 0OJTHMITAAABI

1. Ilepen mpoBepkoit pemieHuid 3agay (MOKa YYACTHUKU BBIMOJHSIOT 3aJaHusl U
ohopMIISIOT PabOThI) YiIeHAM JKIOPW HEOOXOIUMO MpopeliaTh 3aadyd CaMOCTOSITEIHHO
(6e3 ncnonszoBanus «PEIIIEBHMKAY), 4ToGbI BHUKHYTH B COAEpKaHHe KaXKI0i 3a1auu,
ee pelleHre W pa3dauioBKy. DTO MO3BOJSET BBISIBUTH M 3a0IaroBPeMEHHO YCTPaHUTh
OIMOKY ¥ OTIeYaTKH, KOTOPhIE COCTABUTENIM MOTJIA HE 3aMETUTh TIPH TIOJITOTOBKE TAHHOTO
ocoousl.

2. PaboTbl y4acTHUKOB JOJDKHBI OBITh 3amm@poBaHbl. [locie Toro, kak y4acTHHK
caact paboTy U aHkeTy, mudp (Hanpumep, PXO-8-01 — paiionHas xuMuyeckasi oluMIidaia —
8-#1 kjlacc — HOMep y4acTHHKa) HAHOCUTCSI CBEpPXY Ha aHKETYy U KaXKIIyl0 CTpaHMIly paboThl
y4acTHHKa TpeJiceiaTeNieM OprkoMuTeTa. AHKEThl YHaCTHUKOB cOOMpatoTcs MpejcenaTenem
OpPrKOMUTETA, TOCJIE Yero padoThl TPOBEPSIIOTCS WIEHAMHU KIOPH.

Ilocsie MoaBe/leHHs] MTOrOB Mpe/ceaaTel/lb OPrKkoMuTeTa pacumudpoBbIBaeT
padoThI.

3. [IpogomkuTebHOCTh OJUMIIMA/ABI IO XMMHH I BCEX KIIACCOB COCTaBIsSIeT 3
yaca 50 MuHyT, BKiItoudass tect. Ha BeimonHeHune Tecta orBoauTcs 40 MHH, MOCJE Yero
TaONWIBI C pe3ylbTaTaMH TecTa COOMPAIOTCS W CHAIOTCS JKIOpW Ha TMpoBepky. [lo
OKOHYaHUHU MPOBEPKHU pabOT OHU BKJIEMBAIOTCS B UUCTOBUK PAOOTHI.

OO011e NoJI0KEHHUS

Hactosimme  MeTonuueckue  peKOMEHIOAUWMKW  NpedHa3HaueHbl g KIOpU
MyHULIMNAIBHOTO 3Tana Bcepoccuiicko oauMnuaabl IIKOJbHUKOB MO XHUMHUHU B
Kupogckoii obmactu B 2017-2018 yueOHOM Toy NpH OLICHKE U pa3dope pelieHui 3a1ad.
OHu Takxke MOTyT OBITh HCIOJIb30BaHbl YUMUTENSIMH IPU OOYyUYEHHH IIKOJHbHUKOB
pEIIeHNI0 YCJIOXHEHHBIX 3a7ad Ha (aKyJIbTaTHBHBIX W KPYXKKOBBIX 3aHSITHSIX, B
WHHOBAI[MOHHBIX KJlaccax M IKoJiax Ha ypokax xumud. [Ipennaraemble B mocoOuu 3aiauu
B OCHOBHOM MOTYT OBITh pellleHbl Ha OCHOBE 3HAHWU W3 IIKOJBHOTO Kypca XuMuu. B To
’Ke BpeMsl UMEIOTCSl 3a7aud, TpeOyrolue 3HAHWWA M3 CMEXHBIX MIKOJbHBIX IMPEeJIMETOB
(Hanpumep, HU3UKH), TOTTOTHUTEIIFHOTO MaTepraia, XUMUYECKON Py AUITIH.

[IpuBoguMBIE B HACTOSIIEM IMOCOOMM BapUaHTHI PEIICHWH 3aaad He SBISIFOTCS
€IMHCTBEHHBIMHU, W yuallliecsi BOBce He OO0s3aHbl pellaTh 3ajlaud MpeJJIoKeHHbIMU B
Opourrope criocobamu, a UMEIOT MPaBO BbIOPATh CBOW OPHUIMHAJIBHBIA METOJ pelleHHs.
Ecnu npennokeHHbI yYEeHMKOM BapUaHT pElIeHUs JIOTUYECKH BEpeH U MPUBOJIUT K
MpaBUJILHBIM pPe3yJIbTaTaM, TO OH JIOJDKEH OBITh OIIEHEeH MaKCUMabHBIM YUCJIOM OaJIjIoB,
yKa3aHHBIM B JaHHOM TtocoOun!

OueHka pelieHrs: KaXIOW 3aJayd OCHOBAaHA Ha MOAPA3JeNIeHUH €ro Mo JIOTHYECKUM
stanam. Kaxxgomy stary npucBanBaeTcs onpezieieHHas «leHa» B 6asuiax, a o0Ias oleHKa 3a
3a7auy OMpesessieTcs CyMMHpPOBaHUEM 4uclia 0ajuioB 32 OT/AeJbHbIe 3Tanbl. MakcumalbHoe
yuciao OamnoB 3a 3amauy — 20. Ecim  ydeHuK mnOpuBOOUT pellieHue, aHaJOorMyHOe
MPEeJIOKEHHOMY B OpOILIIOpe, HO TIPY 3TOM BBIMOJIHSET KaKOU-T10O0 3Tar He MOJHOCTHIO, TO 32
3TOT TaIl IaeTCsl MPOMOPIMOHATIBHAS J0JISI OT €r0 «IEHbDY ¢ TOYHOCTHIO /10 0,5 Gasia.

Onumnuazga He siBJsieTcs: OOBIYHONW KOHTPOJIBHON paboToi, a UMeeT 1ielib BBISBUTh
OJIAPEHHBIX IIKOJbHUKOB, UMEIOLIUX HECTaHJIapTHOE MBIIUICHUE, IIUPOKUN KPyro3op u
spynuito. CaM ¢akT, 4TO MIKOJBHUK YYacTBYeT B OJIMMITHAZE, TOBOPUT O TOM, YTO OH
SIBJISIETCSI OTHUM W3 JIYUILIUX B Kjacce, IIKoJie, paioHe. ITO JOJKHO OBITh JOBEJEHO 0
CBEJICHUS KaXXJIOr0 YUYEHHKa, YU4aCTBYIOIIEro B OJIUMIIHUAJE.




BOCBMOM KJIACC

TecToBoe 3a1aHMe

1. XuMu4ecKkuii 3JIeMeHT KHUCJIOPOJ BXOOUT B COCTAaB BCECX:

a) Cynb(uI0B; 0) OKCHUJIOB; B) COJIel; I') KUCJIOT.
2. OnuHaKoOBBIE KOJIMYECTBA PA3INYHBIX BEIIECTB UMEIOT:

a) paBHbIC MaCChI; 0) paBHBIE OOBEMBI;

B) paBHOE YHCJIO CTPYKTYPHBIX €IMHHI],  T) OJMHAKOBbIE CBOMCTBA.

3. nsa punpTpoBaHus pacTBOpa HE UCTIOIB3YIOT:

a) BOPOHKY; 0) puapTpoBaILHYIO Oymarys;
B) CTYIIKY; ') XUMMYECKAN CTaKaH.

4. BepHbl nu clenyrollye MpaBuila TEXHUKH O€30MacHOCTH Mpu paboTe B
KaOMHeTe XUMUH?

A) Jlng npoBeieHus! ONBITOB MOKHO OpaTh JHOObIE KOJIMYECTBA BEILIECTB.

b) Jlna npoBeneHus: onbITOB HEOOXOAUMO HUCIIOIB30BaTh HEOOJIbIINE KOJIUYECTBa
BEIIECTB.

A) BEpHO TOJIBKO A; 0) BepHO TOJIBKO b;

B) BepHHI 004, r) o0a He BEpHHI.

5. Bo ¢paze «3yOHas macta ¢ ¢pTOpomM» MO CIIOBOM «(PTOP» MOHUMAETCS:

a) XUMUYECKUH 3JIEMEHT; 0) mpocToe BellecTBO;

B) aTOMBI TOPA; I') MOJIEKYJIbI (hTOpa.

6. 3anuce «SNO» o3Hauaer:

a) 5 aTOMOB BEIIECTBA; 0) 5 yacTell cMecH a30Ta U KUCJIOPO/a;

B) 5 MOJIEKyJI BeIlleCTBa; r) 5 aTOMOB a3o0Ta 1 | aToM KHcIopoa.

7. BriGepuTe nepeyueHb BEIIECTB, B KOTOPOM BCe€ 3JI€MEHThI UMEIOT BAJIEHTHOCTh
paBhyto (I):

a) NaCl, HBr, KF; 6) AlCl;, MgF,;

B) NaF, HCI, Cu,0; r) Fe,0;, MgO, CaCl,.

8. YcraHoBuTE COOTBETCTBUE MEXKy YPABHEHUEM PEAKLUNA U TUIIOM XUMHUYECKON
peaxkuuu

YpaBHeHne Tun peakunmn

1) O, +4NO, + 2H,0 = 4HNO; A) peakiusi pa3oxKeHUs

2) AgNO; + HCl = AgCl + HNO; b) peakuus coequnenus

3) CaCO; = CaO + CO, B) peakuust 3amernieHus

4) Fe + CuSO4 =FeSO, + Cu I') peakuust oOMeHa
a) 1)_Ba 2)_Ba 3)_r9 4)_A9 6) 1)_A) 2)_B9 3)_59 4)_r3
B)1)— B,2)-TI,3)-1,4)—A; r)1)-b,2)-T1,3)-A,4)-B.
9. Cymma k03 GUITMEHTOB B ypaBHEHUU PEaKITUU BOJOPO/IA C KUCIOPOOM paBHa:
a) 2; 0) 3; B) 4; r)5S.

10. MaccoBas goJist Kuciopoja B iuokcuae cepsl SO, cocTaBiseT:
a) 100%; 6) 50%; B) 25%; r) 10%.



3agaun

3apaua 8-1. PasragaiiTe KpoccBOP/I U 3alUIINATE OTBETHI B BEPTUKAIbHBIE CTOJIOIIBI.
B BbIZieIeHHONW TOPU30HTAJIBHOM CTPOKE IOSBHUTCS €Ille OJHO CJIOBO (TaKk Ha3BIBAIOT
BEII[ECTBA, CITIOCOOHBIE CBETUTKLCS 10T BO3/ICHCTBHEM BHEITHUX (DAKTOPOB).

4

1. TBepmoe cocTosiHrE BOJBI.

2. DTOT MeTajul BXOAUT B COCTaB CIUIABOB MCIOJB3YEMbIX B aBHALMOHHOM U
ABUAKOCMUYECKOU MPOMBIIUIEHHOCTH.

3. IIpocToe BelecTBO, HEMETAIL, XKUAKOE P HOPMAJIBHBIX YCIOBUSIX.

4. DTEM BelIecTBOM ObUIM 3aMeHEHBbl cepeOpsiHble TMPOBOJOYKH W CBUHIIOBBIE
MaJOYKH, UCTIONb3yeMble XyAOKHUKAMU U YUAIIUMUCS.

5. OxucnsieT MpUMecH OpraHMYECKUX BEIECTB M 00e33apaKUBaeT BO3IYyX, MpuiaBast
NPUATHYIO CBEXKECTb (3arax rpo3bl).

6. PacTBopom aTOr0 Belectsa 00padaThIBaOT paHsbl.

7. D10 cBeTslleecs] B TEMHOTE BELIECTBO CHayaia ObUTO Ha3BAHO «XOJIOJAHBIM OTHEM).
BropryHoe Ha3BaHHME 3TOr0 BeLIECTBA MPOMCXOIUT OT IPEYECKHUX CJIOB «POC» — CBET U
«PEPW» — HECy.

8. Ilpu nmonmxeHun temneparypbl Bozayxa Hrke 0°C 3TOT Oelnblil MeTal mepexoauT
B MOJU(DUKAILIMIO CEpPOro IBeTa. JTO SBJICHHE TMOCITYXWJIO OAHOW W3 MPUYUH MOpaXKeHUs
apmun Hanoneona B Poccun, Tak Kak MyroBUIIbI Ha OAEKIE (PPaHIly3CKUX CONAAT U MPSHKKU
JUIs1 pEMHEN IMOTPECKAIIUCH U IIPEBPATUIIACH B CEPBIM MOPOLLIOK.

9. I'a3000pa3zHoe coCTOsTHUE BOJIBI.

3amaua 8-2. [IlepBwiii snemenT Ilepuoguyeckoil cUCTEMBl XHMHUYECKUX
sneMeHToB JI.M. MeHneneeBa pu OOBIYHBIX YCJIOBHUSAX O0pa3zyeT MPOCTOE BEIIECTBO
LITTTTT1(A), o6pazoBaHHOE IByXaTOMHBIMH MOJEKyJaMH. JTO OYeHb JIETKMH,
HEe WMEIOIIMN 3armaxa, OecIBeTHBIM Tra3. BcTymas Bo B3auMoJelcTBHE C XJIOPOM
(peakmmsi 1), OecnBeTHBIM Ta3  oOpa3yeT ra3oo0pa3Hoe  BEIIECTBO  —
LITTTTTTTTTTT(B), npu pactBopennu xoroporo obpasyercsa [ I | [ [ [ [ |
kucaoTa (B). Cmech GecuBetHoro rasa ¢ kucnopogom HasbBaerca L[ [ [ [ [ [ [ |ras
(I'). Tpu nomxuranum >toit cMecu (peakuus 2) odpaszyercs LI 1 11 (). ITpu oco6srx
YCIOBUSX OECIBETHBIH ra3 MOXeT B3aWMOJICHCTBOBATh C cepoil (peakmus 3), B
pesynbTate uyero obpasyerca aypro maxmymmii raz LI [ [ [ [ [ [ [ T[] (E). Ipu
HarpeBaHuU OECIIBETHBIN ra3 pearupyer ¢ Metamamu. Hanpumep, npu ero peakiuu c
HaTpueM (peakius 4), obpaszyercs Eﬁjjjj Hatpus (0K).

3ananue:

1. HazoBute BemectBa A, b, B, I', /I, E, 7K, 3ammdpoBanHbie B 3a1aHUN.

2. IpuBeaute hopMyIbl BellecTB, yKa3aHHbIX OykBamu A, b, /1, E, 7K.

3. CocrtaBbTe ypaBHeHuUs peakuuii 1, 2, 3, 4.




3agaya 8-3. CaMbpIMH OPEBHUMHU CIUIaBaMH, W3COTABIMBAEMBIMU JIIOIBMHU, OBLIU
CIUIaBbl Meau, Hampumep, Oponsa. IlepBole Opon30Bble wu3nenus patupviorcs 111
ThICSTUENIETHEM 110 H.D. VI3 OpOH3BI M3roTaBiIMBaJIOCh BCE: MOCYAA, OPY)KHE, MOHETHI U
pa3zHooOpas3Hble yKpallleHusl. AHTHUYHBIE I'DEeYECKHUE CKYJIBIITOPhI HCIIOIB30BAIIM OPOH3Y
UIT OTJIMBKHU cTaTyil. OCHOBHOM JIETUPYIOINUMKA KOMIIOHEHT OpOH3bI — 0yi0BO. OyioBO
MpUIaeT MeId 0coOble KaueCTBa — JIETKOIUIABKOCTh, TBEPAOCTh M YIIPYTOCTh.

3aganme: Paccumraiite MaccoBble ONM METAIOB B COCTaBe OpOH3BI, eCld TpU
pactBopennu 10 T critaBa B COISTHON KUCIIOTE BBIIEIAIOCH 94 MIT Jierkoro OecIiBETHOTO rasa.

3apaua 8-4. Dnementsl A u b pacnonoxensl Bo Il mepuone Ilepumonnueckoit
cuctembl xumudeckux siemeHToB J[.M. MengeneeBa. M3BecTHO, 4TO sipo aroma
aneMeHTa A cofepXUT 3 MPOTOHA, a sApo aToma 3ieMeHTa b comepxut 8 mporoHoB. B
pe3yJsibTaTe peakiuu MPOCThIX BEIECTB, 00pa3oBaHHbIX 3eMeHTaMu A u b, nmonydaercs
COeIMHEHUE, KOTOpoe IMpU B3aMMOJEWCTBUU C BOJAON o00Opa3zyeT pacTBOp, B KOTOPOM
HIAMKATOp JIAKMYC OKpallMBaeTcsi B cUHUU 1BeT. lIpocroe BemiecTBO, 0Opa3oBaHHOE
a7eMeHTOM b, MoXeT pearpoBaTh C IPOCTHIM BEIIECTBOM, 0Opa30BaHHBIM 3JIeMEHTOM B,
NpUHAJIeKAIMM K TOMYy Xe Iepuony. B sape aroma snemeHta B conmepxurca 6
npoToHOB. [Ipu goGaBIeHMM JaKMyC B pacTBOp, 0Opasyrolluiicss NpH B3aHMMOJEHCTBHH
coenquHeHus: aneMeHToB b m B ¢ Bonoil, mosBisercs kpacHas (po3oBasl) OKpacka.
Coenunenne sneMeHToB A n b pearupyer ¢ coegunenueMm snementoB b u B, obpazys
COJIb, MaJIO PaCTBOPUMYIO B BOJIE.

3ananue:

1. Onpenenute 3nemeHTsl A, b u B.

2. VYKaxuTe 4MCIO0 HEHTPOHOB U DIJIEKTPOHOB, COAEpXkAIIMXCS B aTOMax 3TUX
3JIEMEHTOB.

3. CocTaBbTe ypaBHEHHUSI ONMCAHHBIX PEAKLIMA.

4. [laiiTe Ha3BaHUs MPOAYKTaM PeaKIIHil.

5. JlaiiTe onpeaeneHne NOHATHUS MHIUKATOP.

3apaua 8-5. CrneuuanbHbld COCy/A MO OuYepeqd 3amoJHIA ra3amu (Mpu H.y.) U
B3BelIMBaIM. Macchl 3TOro coOCyjla, 3aloJIHEHHOTO YIJIEKHUCIBIM Tra3oM, a30TOM U
HEW3BECTHBIM ra3oM A, COCTaBMIIM COOTBETCTBEHHO: 48,8r, 45,6T, 54,2T.

3ananue:

1. PaccumnraiiTe MOJISIpHYIO MacCy HEM3BECTHOIO raza A.

2. Ormpegenure, O KakoOM rasze HUJIET peyb, eclid
M3BECTHO, YTO OTO IMPOCTOE BelIeCTBO, O0O0pa30BaHHOE
JIByXaTOMHBIMU MoJleKyJamMu. ['a3 unmeer creuuuueckuit
3anax u uger. [IpuBenaure xumuueckyro popmyny raza A u
JlaiTe emy Ha3BaHUE.

3. CocraBbTe ypaBHeHHMs peakuuii raza A co
CJIEIYIOIIIUMU BeIeCTBaAMU: BOJIOPOJIOM, Gochopom, MeIbI0 U
xene3oMm. JlaiiTe Ha3BaHMS 00pa3yOIIMMCS BEIIIECTBAM.

4. PaccmoTpuTe PUCYHOK YCTAHOBKH MJIsl MOJYyYEHUS
raza A B saboparopun. Ilepeunciaure oGopynoBaHme,
yKa3aHHOe Ha pucyHke nudpamu 1, 2, 3, 4.

5. TlpuBenuTe ypaBHEHHE OJIHOM W3 BO3MOXXHBIX pPEaKIHil, C MOMOIIBIO KOTOPOii
MO>KHO TIOJTyYHUTh raza A B JJaOOpaTOPHBIX YCIOBUSX, UCTIONB3YS JaHHOE 000PYTI0BaHHE.




JEBSITBIA KJIACC

TecToBOE 3a1aHHE
1. MoJjb — 3T0:
a) YKCJIO YacTHll, coAepskamuxcs B 1 T 1r000ro BellecTBa;

12
0) %‘-I&CTB Macchl aToMa ru3otorna yriepoga ~C;

B) (1)PI3I/I‘-ICCKaH BCJIIMYMHA, KOTOpOfI B XUMUHU U3MEPAIOT KOJIMYECTBO BCIICCTBA,

F) YHUCJIO0, ITOKa3bIBarOIIE€C BO CKOJIBKO pa3 MacCa IaHHOI'0 aToMa 0oJbIIIe L‘{aCTI/I MacCChI

12
12
aToma mu3otomna yraepoga C.

2. Tansl hopmyinsl BetiecTs: H;POy; P,Os; NasPO,; P. B kakom nopsike uX HY>KHO
3amnucath, YTOOBI MOTYUHIICS PSIA: HEMEeTaI-OKCH I-KACIOTa-COJIb?

a) H;POy4; NazPOy; P,Os; P; 6) P; P,Os; H;POy; NasPOy;
B) P,Os; P; Na;PO,; H3POy; r) H;POy; P; P,Os; NasPO,.
3. Jlns BeITapUBaHUs pacTBOPOB UCIIOJB3YIOT:

a) TUIOCKOJOHHYIO KOJIOY; 0) XUMHYECKUN CTaKaH;

B) hapdopoByto yallKy; I') IPOOUPKY.

4. CootHecute (QopMyidy BellecTBa C KJIacCOM COEOUHEHHH, K KOTOPOMY OHO
MPUHAMJICKUT. YKaKUTE BEPHYIO MOCIEI0BATEIbHOCTh OTBETOB:

dopmyna BelecTsa Knacc coemqunenwmit
1) (NHy),CO; A)  OCHOBHBIN OKCH]I
2) CaO b)  Kucnas conp
3) NaHCO; B)  AwmdotepHsrit okcua
4)  CrO; I')  OcHoBHas coub

)  Cpenuss conb
E) KucnotHbeIl okcH

a) 1)_B3 2)_E3 3)_ra 4)_I[5 6) 1)_I[’ 2)_A9 3)_B9 4)_Ea
B) 1)_A9 2)_r7 3)_E9 4)_2-—[9 r) 1)_A: 2)_Ba 3)_r7 4)_I[
5. KauecTBeHHast peaklysl Ha COJISIHYIO KUCJIOTY M XJIOPUBI — 3TO peakLus C:
a) pacTBOPUMOI1 COJIBIO KaJlus; 0) HepacTBOPUMBIM KapOOHATOM;
B) PACTBOPUMOM COJIBIO KaJIbITHS; I') paCTBOPUMOM COJIBIO cepedpa.
6. Kenezo (I1I) B peakiuu FeCl; ¢ KI:
a) BOCCTaHABJIMBAETCS, 0) oxucseTcs;
B) HE U3MEHSIET CTeNIeHN OKHUCIICHHUS],; I') IOBBIIIAET CTENEHb OKUCIIEHUSI.
7. Xyopu IMHKa B BOJHOM PacTBOPE B3aUMOJIEHCTBYET C:
a) Mg(NO3),; 0) FeCl;; B) NH;-H,0; r) KCL
8. He BbITECHSIET BOAOPOJ U3 KHUCIIOT:
a) Fe; 6) Cr; B) Zn; r) Cu.

9. Kakyro Maccy TruJipokcujia HaTpusi HEOOXOJIMMO B3Th, YTOOBI HEHTpaIU30BaTh
100 r 5%-HOro pacTBOpa a30THOM KHUCJOTHI (B rpaMMax):
a) 3,2; 0)5; B) 40; r) 100.

10. Ilpu peiictBuM a3oTHOM KucioThl Ha okcua Menu (II) ero macca ymeHbIimiach

Ha 8 1. Macca oOpa3oBagiiielics coiiv (B rpaMMax) paBHa:
a) 18,8; 6) 37,6; B) 79,5; r) 188,8.



3agaun

3amaua 9-1. Tpu wuAeHTUUYHBIX cocyla (paBHOro oObeMa M pPaBHON Macchl)
coziepaT ra3bl, HaXOAsIIMecs IPU OJIMHAKOBBIX yCIOBUAX. [1epBbIil cocy/l, 3armoMHeHHbIN
KHCIIOpoJoM, umeeT Maccy 33,45 r. Macca BTOpOro, 3alojIHEHHOTO I'eieM, COCTaBIIsIeT
27,85 r. Tpetuii cocyn coaepxut cmech 20% (1o o0beMy) reiusi 1 HEM3BECTHOT'O ras3a U
nmeeT Maccy 30,41 r.

3aganmue:

1. Onpenenute HEM3BECTHBIN ras.

2. OTBeT NOATBEPIUTE pacyeTaMH.

3agaua 9-2. Ilpoctoe BeliecTBO A mpopearupoBajio MOJHOCTHIO MPU HArpeBaHUU C
OecuBETHbIM Tra3000pa3HbIM BelllecTBOM b, moTHOCTH TO renuto Kotoporo pasHa 0,5
(peakuus 1). B pesynbraTte peakiyy NOXy4YWIn sI0BUTHIN ra3 B. M3BectHo, uTo raz B umeer
HEMPUSITHBIN 3arax, TI0OX0 PacTBOPSIETCS B BOZIE U TOPUT C 00pa30BaHMEM IJIAMEHHU rory0oro
ugeta (peaxkuus 2). ['a3 B coGpanu u nporyctunu uepe3 pactBop xiopuna meau(ll) (peakims
3). [lomyuennslii yepHbIil ocanok I' monseprim o6xury (peakuus 4). O6pazoBasiumiics ras /1 c
PEe3KUM 3alaXxoM OKHCIWIA KHCJIOPOAOM TMpU HAarpeBaHWU B MPHUCYTCTBUM KaTajau3aropa
(peaxuus 5) u npoaykT peakuuu E pactBopuiiu B Bojie (peakiius 6). K nonoBuHe moiyuyeHHOro
OecuBeTHOro pactBopa BellecTBa 2K mo0aBwim pactBop xjopuaa OGapus. Ilpyu 3ToMm Bbinan
Oenblit ocanok BelectBa 3 (peakius 7). K qpyroii monoBuHe 6ecIBETHOTO pacTBOpa BelecTBa
K no6asunu nakmyc. [Ipu 3ToM pacTBOp mokpacHel.

3ananue:

1. IlpuBenuTe Ha3BaHUS BEIIECTB, YKa3aHHBIX OykBamu A, b, B, I', /I, E, 7K, 3.

2. CocraBbTe ypaBHeHus peakuuii 1, 2,3, 4,5, 6, 7.

3. Vkaxwute Tunsl peakuui 1, 3, 6, 7.

4. O06bsicHUTE, KaK U3MEHSIETCSl OKpacKa JIakMyca MpHu 100aBIEHUH €ro K pacTBOpPY
BemecTBa K.

5. PaccuutaiiTe MaccoByl0 [OJII0 pacTBOpeHHOro BelecTBa 7K B IMOJIyYeHHOM
pacTBope, eciu JJisl OCYyIIeCTBICHHS TTpeBpalleHrid Obu1o B3sTO 3,2 rpaMMa BelllecTBa A, a
JUTsl IPUTOTOBJIEHUS PACTBOPA B peakiiu 6 ObLIO B3ATO 92 MUJUIMIIUTPA BOJIBI.

3agaua 9-3. Hekoropble 3a00JieBaHMSI CONPOBOXKIAIOTCA PE3KUM H3MEHEHUEM
TeMrepaTypbl Teja dYenoBeka. [Ipenmonoxum, 4TO SHEprus, SBISIOIIASCS MPUUYUHOU
MIOBBIIIICHUS TeMITepaTyphl, BhIACNIECTCS NMpU peakiuu rioko3bl C¢Hj»,O4 ¢ Kuciopomom.
[Ipu »TOM o00Opa3yroTcss Boja W yriaekucibld ra3. CHUXKeHue TeMmIepaTrypsl Tesa
MIPOUCXOJIUT 3a CUET UCTIapEHUs BOJIbI, KOTOPAs BBIACISIETCS B BUJE TOTA.

3ananmue:

1. Kakas Macca riioko3sl moTpedyercs Ha HarpeBaHHe Tejia YejoBeka Maccoid 60 Kr
¢ 36,6°C nmo 38,5°C, ecnu mpu OKHUCIEHHMH | MOJb TIIOKO3bl BhIAensieTcss 2565 k/[x
TeraoThl. TermroeMKocTh Tena yenoBeka npuHATh paBHoi 3000 [Ix/xr-°C.

2. Kakass macca BOAbl JOJKHA MCHApPUTBCS s oxjiaxaeHus Tena ¢ 38,5°C nmo
36,6°C, ecnu ipu ucnapeHuu 1 MoJib BoAsl norioinaercs 43 k/x temna?

3. HanumuTe ypaBHeHHe peaklui OKUCIIEHUS TIIFOKO3bI KHUCIOPOIOM.

3apaua 9-4. Jlns npoBeneHHs] ONBITOB JAOOPAHT MPHUTOTOBUI pa30aBlIeHHbIE
pacTBOpBI TpeX BeIlIecTB: pacTBop Opomuaa HaTpusi, pacTBop xjopuaa cBuHua (II),
pacTBop kapOoHaTa kanus. OJHaKO, MO0 paccessHHOCTH, 3a0bUT MOAMNKUCAaTh, B KaKOH KoJiOe
4yTO HaxoauTcs. UToObl ompenenuTh, Kakhe pacTBOPbl HaxoIATcs B Kosbax, jgabopaHT
MpOBeJNl Psii ONBITOB, UCIOJB3Ysl IJIsi 3TOro pa30aBlieHHBIM PacTBOP CEPHOM KHUCIOTHI,
pacTBOp HUTpara cepedpa U pacTBOp ruiapokcuaa Hatpusi. CBou HaOmoaeHUs JabopaHT
0(hOpMUIT B BUJIE CIIEIYIONTUX CXEM:
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KondaNe 1l

+ pacIEop | + pacTBOp
cepHoit + pacTBOp rHApPOKCH A
KHCIOTH HHTpaTa cepedpa HaTpus

}

§ Benwm il ocamok
Benlrwlll ocanmok

Bennlii ocamnox

KoxdaNe 2

T pacrBop | + pacTBOp
cepHoif + pacTBOp rHApPOKCHIA
KM CITOTH HUTpPaTa cepelpa HaTpus
BrideleHIe rasa l

. o Her pearuun
CBeTNo-KeNThll OCanoK

Kontahe3

+ pacTeEOp | + pacTBOD
cepHoif TUApPOKCH A
+
KM CIOTH pPacrsop HaTpHuA

HHUTpaTa cepelpa

+

HeT peakOUH  Cperno-xenTslit ocanox

Hert peaxoun

3aganmue:
1. Onpenenute, pacTBOPbl KaKUX BelIeCTB HaxosaTcss B konbax Nel, No2 u No3.

[TpuBeanTte HoOpMyIIBI 3TUX BEIIECTB.
2. B cooTBeTcTBMM CO CXeMaMH M IPU3HAKaMU COCTABbTE COOTBETCTBYIOLIME
YPaBHEHUs PeaKLMil B MOJIEKYJIIPHOM U KPaTKOM MOHHOM BHJIE.

Bapaua 9-5. «llpubnruzumenvrno 6 1630 e. Ana Bbanmucma ean [envmonma
nepecmana y0o81emeopams MOYKA 3PeHusa, uYmo ece becyeemuvie NApvl 8
OeticmeumenvbHOCmMuU A61A10mca 8030yxXoM. « Bo3oyxuy, komopule, kak oH euden, b6ynvKas,
8bLOCTIANUCD U3 €20 CMecell, CO8CEM He NOXOOUNU HA 8030YX.

Hanpumep, xocoa on nomewan xycouku cepebpa 6 Kpenkuil XUMUYECKUll pPeaKmus,
Hazvleaemblil A, cepeOpo pacmeopsioct U U3 JHCUOKOCMU BblOSTIUCy U KIYOUTUCh HAO ee
noeepxrocmoto Kpactwle ucnaperus (B, peakmmsi 1). Pazee smo 6030yx? Kmo koeda-Hub)yob
cbian o KpacHom 6030yxe? Kmo crnvtuian o 6030yxe, Komopuiil MON*CHO ObLIO YEUOenb 2Na3amu?

Ilomom, koeoa ean I'envmonm 6pocun u38ecmHsK 6 YKCYC, HA NOBEPXHOCMb MOiCe
cmanu nooHumamvca nyseipeku (C, peakuusi 2). Omu, no Kpaiineti mepe, Obviiu
becysemHviMU U BbleNA0eNU KAK NY3blpbKu 6030yxa. Ho ecnu on nooHocun k noeepxHocmu
eopawyto ceeuy, niamsa 2acino. Ymo smo 3a 6030yx, 8 komopom He 2opum ceema? Takue dice
2acawue nuams napebl NOOHUMANUCL HAO OPOOSUM BPYKIMOBLIM COKOM UMY HAO mielouetll
opesecunoily. (Alizex AzumoB. Benukue nayunsie uaeu. Ot [Tudaropa no Jlapsuna).

1. HazoBute razsl B u C, koTopbie OTKpBUI BaH | €TbMOHT, U peakTuB A, KOTOPbIA
OH MCITOJIB30BaJI JUIs ITony4yeHus rasza B. Hanumure ypaBHenus peakuui 1 u 2.

Oxono 1770 2. JPicozegp I[Ipucmau cobpan nao pmymowio 2azer D, E, F, a maxoce
omkpuon 2az G.

D HazpBanu «IeTy4yMM IIEJIOYHBIM BO3JYXOM», OH IMpeJcTaBisieT coOoi
OecIBEeTHBIN ra3 ¢ yIylUIUBBIM pe3KkuM 3amaxoM. [IpucTiu monyydan ero npy HarpeBaHuu
HamaTeipsi ¢ u3BecThio (peakuus 3). Eciau uepes raz D mpomyckaTh 3JI€KTPUUYECKYIO
UCKpPY, TO 00BEM ero pe3ko yBeanuuBaeTcs (peakuus 4).



E («conenbiii BO3myx») — OecCLUBETHBIM Tra3, Ha BO3JyXe JBIMUT BCJEJCTBUE
o0Opa3oBaHMsl ¢ MapaMu BOJbI Kamenek Tymana. OOnamgaer pe3KuM 3amaxoM, CHIIBHO
pasznpaxaeT apixareibHble MyTH. Ero Bmepsbie Beimenuin B XVII B. Morann Pynonbd
['may6ep, ucmonb3ys COb U KyITOPOCHOE Maclio (peaknus S).

F — OecuserHblii ra3 ¢ pe3KuM 3amaxoMm, IMOJy4YaeTcss TpHU B3aUMOACHCTBUU
MaJIOaKTUBHBIX METAJIOB C KYIIOPOCHBIM MacjioM (peakuus 6).

G («OTHEeHHBIN BO3IyX») — OECIIBETHBIN I'a3, CBeUa TOPUT B HEM HEOObIYaliHO SIPKUM
mwiameHeM. [lomyuaercs mpu HarpeBaHUU «KKEHOW PTYTW» (peakuumsi 7) WM CypuKa
(peakuus 8).

2. HazoBurte ra3el D, E, F u G. Hanumure ypaBHeHus: peakuuii 3—8. /{151 peakuun
5 npuBeguTE yCIOBUS €€ MPOBEACHUS.

B 1771 2. Kapn Bunveenom Illeene omkpoin 2caz H npu peaxyuu cmecu necka u
nnaeuxkoeo2o wnama ¢ kynopoctvim maciom (peakuum 9, 10). H — OGecuBeTHbI ra3 ¢
PE3KUM 3armaxom, nojBepraercsi ruapoiausy (peaxkuus 11).

3. Hazosure ra3z H, Hanummre ypaBHenus peaknuii 9, 10 u 11.

JECSITBIN KJIACC

TecToBOE 3a71aHHE

1. Metaninom ¢ caMoil BEICOKOM TEMIIEPATYPOl KUIIEHUS SBIISIETCS:

a) pTyTh; 0) cyppMa; B) BoJib(ppam; ') BaHAUU
2. MonekynsipHasi aJlIOTpoIHast MOAU(HUKAIIS yriepoa:
a) dymnepensl;  0) anMas; B) KapOOpYHJI, r) rpadur
3. [lpu B3aumoeiicTBIM a30Ta ¢ TUTUEM 00pazyeTcs:
a) HUTpAT JIUTHS; O) HUTPUT JINTHUS; B) HUTPUJI JTUTHUS, ') HUTPUJL JTUTHUS
4. Kakue noHbl He OKPAIIMBAIOT PACTBOP B 3€JIE€HBIN LIBET:

3+ - <2+ _
a)Cr; 6) MnO, B) Ni™; r) MnO;
5. B pacTBope kako# coyid JaKMyC OKpalllluBaeTcsl B CHHUH 1[BET:
a) XJIOpUJ Kajus; 0) xJopar Kanus;
B) bTOpuU Kanus; I') XJIOPUJT KaJIbITHS.
6. B xakoM peakTuBe Hellb3sl paCTBOPUTH OPOH30BYIO MOHETY:
a) «1apcKas BOJIKay; 0) cepHas kucyioTa (KOHIL. );
B) coJisiHas KUcCaoTa (KOHIL.); I') a30THas KKCJIOTa (KOHII.)

7. TpHBI/IaJ'[BHOG Ha3BaHME KAaKOW COJIM HMKAK HE CBSI3aHO C (paMHHHeﬁ YUYCHOT O~
XUMHUKa:

a) FeSO4'7H20; 6) F€SO4'(NH4)2804'6H20;

B) KClO3, F) N&zSO4‘ 10H20

8. C HaunbosbI1eit ckopoCThIO ¢ YKCYCHOM KUCIIOTOM OyJeT pearupoBath:
a) Cu; 0) Zn; B) Fe; r) Rb.

9. CuHTEe3UpOBaTh ANKaH MOXKHO TI0 PEaKIIHH:

a) Jroma; 6) 3enunckoro-KazaHckoro;

B) unbca-Anbaepa; r) Kyueposa.

10. Paccuuraiite komuuecTBO aTtoMoB kuciopona B 100 r 49%-noro pactBopa
CEpHOM KUCIIOTHI:

a) 3,33 moub; 0) 4,83 morb; B) 2 MOJIb; r) 2,83 MOJIb.
10



3agaun

3amaua 10-1. Ilpu pacTtBOpeHuu oOpasa [JIOPATIOMUHUS — OCHOBHOTO
KOHCTPYKIIMOHHOTO MaTepuaja B aBHallUi M MalllMHOCTPOEHUU — Maccoi 36 T B U30bITKE
ropsiyero BOJHOTO pacTBOpa coAbl BhiemsieTcss 42 51 roprodero rasa (H.y.) U obpasyercs
ocanok. [lpu pacTBopeHUM TBEPIOro OcTaTKa B U30OBITKE KOHIEHTPUPOBAHHOTO BOJHOIO
pacTBopa aMMHaka odpasyercs TéMHO-cuHUHN pacTtBop U 0,54  uépHoro ocanka, 0,18 r u3
KOTOPOT'O COCTaBJISIET MeTasul, 00pa3yroluidi Hanbosee paclpoCTpaHEHHbBIA aHTUCENTHK.
[Ipu pacTBOpeHUN OTNENEHHOTO W BBICYIIIEHHOTO OCajka B WM30BITKE BOJHOTO pacTBOpa
MEJTHOTO KyIopoca MakCMMalbHO BbiAensercs 168 mu (H.y.) raza. Onpeaennute MaccoBbIi
cocTaB cruiaBa (0%).

3agaua 10-2. Hanumurte ypaBHEHUsS peaklyil, COOTBETCTBYIOIIMX ClEAYIOILIEH
cXeMe IIpeBPAIleHUIN

+KOH
A+E ‘70 :Pﬁ,"PC].E_"B—'HSPO_l_"K.EHPO_l—E K4P107
+H20,t SBIH -

Cag P:

Ycranosute dhopmynsl BemectB A, b u B. HazoBure nx.

3apauya 10-3. BemectBa X — X SIBISIFOTCS yIIIEBOAOPOAaMU pa3HbIX kiaccoB. [Ipo
HUX U3BECTHO CleAyIolIee:

BemectBo X4 X, X3 Xy X5 X6
Temneparypa kunenusi, °C - 88,8 |—103,7 |—84 -45 |+80,1 |+80,7
T110THOCTB MApoB, I/aM’ 1,34 1,25 1,16 2,41 |3,48 3,75
o(C), % 80,0 85,7 923 88,9 1923 85,7

VYrnesopopons! X; u X, ABISAIOTCS NPOAYKTaMHU TEPMUYECKOro KpeKHWHra OyTaHa.
IIpy nocnenoBaTeIbHOM XJIOPUPOBAHWU Ha CBETY M3 yIUIEBOJIOPOAa X; MOXKHO IOJyYHTh
MOHO- W JuxjopnpousBoaHsle A m b coorBercrBeHHo. llpm B3ammonencTBuu €O
CIIMPTOBBIM PacTBOPOM 11esiouH npousBoaHoe b npespamaercs B yrinesogopoa Xz, NpH
TpUMepHU3allid KOTOpPOro obpaszyeTcsi yrieBojopon Xs. YriieBoaopoa Xg — MPOIYKT
KaTaJIMTUYECKOT0 TMIPUPOBaHUS YIIIeBOA0poaa Xs.

IIpomykToM ruaparanuu yriesojgopona X, SBISeTCS XUAKOCTh B, koropas B
pe3ynbpTaTe MeXMOJIEKYISIpHON NeruapaTalud U IerHIpHupoBaHus o0pa3yeT yriieBoAopoI
X4, SIBJISIOLMICS BOXXHBIM ChIPbEM B IPOU3BOJICTBE KAYYyKOB U PE3HH.

I'unpatauust yrneBopopona Xz B mpucyrctBuu cosieit pryt (1) B xucioii cpene
NpUBOAMT K BewlecTBy I', okHclieHHe KOTOpOro NepMaHraHaToM Kajusli B KUCJIOW cpene
JIaeT YKCYCHYIO KACIIOTY. YKCYCHas KACIIOTa TAKXKe MOJIydaeTcsl U OKUCIEHUEM KUAKOCTH
B nepmaHranatom Kajvs B KUCJIOU cpene.

1. Onpenenure BemectBa X; — Xg, A — T

2. Hanmmmre ypaBHEHUS ONMMCAHHBIX PEeaKLU.

3anaua 10-4. B MenuuuHe A5ig AMarHOCTUKU 3a00JIeBaHUM KelyJKa ONpeesitoT
3HAYEHMsI €r0 KUCIIOTOTBOPHOHN CITOCOOHOCTH. JIJIst 3TOTO MPOBOMSIT TaK Ha3bIBAEMBIN TECT
Homnepa. Ilpn nomomm cneumansHoro pH-merpa usmepsitor pH xemygodnoro coxa.
3aTeM MalueHTy BBOAST B xkenyqok 30 Mi pactBopa, conepxaiiero 0,5 r TUTbeBOM COAbIL,
M 3aCEKaroT BpeMs, yepe3 KoTtopoe 3HaueHue pH BepHeTcs K cBoeMy NEpBOHAYAIBHOMY
3HAYEHUIO.

1. B HOpMe, — CKOpPOCTb CEKpeLMH COJSHOW KHUCJIOTHI COCTaBisieT OoT 3 1o 5
MMoJb/9ac. HauanpHOoe 3HaueHne pH xemy09HOTO COKa HEKOTOPOTo TMalueHTa paBHO 2,
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a ero oobem — 50 mui. MOXHO N4 CUMTaATh MalMeHTa 3J0POBBIM, €CJIM IMOCe BBEeACHUS
pacTBopa coibl ucxoaHoe 3HaueHue pH BocctanoBuiioch uepe3 40 muHyT? Bo Beex
pacyeTax U3MeHeHueM 00beMa COAEPIKUMOTO KellyaKa MOKHO MpeHeOpeyb.

2. Beruucnure pH xeimyao4HOro coka cpa3y mocie BBEIEHHS B XKEIyJIOK pacTBOpa
copl, ec K/ (H,CO3) = 4,31 - 1077 mons/n, K(H,0) = 10" mons*/i’.

3. PaccunraiitTe cTeneHb rMApPOIIM3a MUIIEBOU CO/Ibl MOcye €€ BBEIEHUS B JKEITYI0K.

3apaua 10-5. «/JonoswcrHo 3amemums, ymo pacmeop 0OHO20 U MO20 Jce ewyecmed 8
800e NpuU PpazHbIX MeMnepamypax Hepeoko evloensem KpUCMAulbl ¢ pPasiudHbIM
cooepoicanuem 800vl. B smom cmyuae kpucmanivl 0ObIKHOBEHHO He UMEIOMm 00HO20 8uU0a,
OOHOIL U MOl Jce KPUCMALTUYECKOU (hopmbl, a 6ce20a Noumu 8ecoMd ACHO PA3IUYAiOmcsl 8
omom omuouteHuu. OOHUM U3 OOLIKHOBEHHLIX NPUMEPO8 MONCEM CIYHCUMb co0d UTU
yeneHamposgas cons. Ecnu ona evidensemcs npu OObIKHOBEHHOU memnepamype, a UMEHHO
npu 15°, uz pacmeopa, He 6noiHe HACLIUWEHHO2O NPU HAZpesanHuu, mo oHa codepacum 62,9
secosvix yacmeiti 80061 8 100 uacmsx conu (BemectBo 1). Ecnu swce pacmeop moii dsce camoi
conu evloensem ee npu Hu3Kou memnepamype, okono —20°, mo 6 ueii cooepacumes Ha 28,2
yacmu 6e3800HoU conu 71,8 uacmu 6oovi (BemecTBO 2). Kpucmannwi npu smom
NOMYUaromces emecme co 1b00M U ocmaromes, koeoa oH maem. Ecnu 0bvikHo8eHHYI0 co0) ¢
62,9% 60061 OCMOPONCHO PACNNIABUMb 8 CBOCU KPUCANTUSAYUOHHOU 800€, MO OCMAemcsl 8
meepoom 8ude conv, codepoicawas monvko 14,5% e6o0vr (BemecTBO 3), u nonyuaemcs
AHCUOKOCIB,  CcoOepcawas pacmeop conu, evidenarowul npu 34° kpucmaniel, He
svlgempusarouuecs: Ha 8030yxe u cooepocaujue 46% e6oovr (BemectBo 4). Ecnu, naxoney,
NpUcOmMOoBUMb NEPeCbIYEeHHbIll pacmeop coobl, MO OH, Npu memnepamypax Hudce 8°,
svloessiem Kpucmaivl, cooepaicaujue 54,3% 6oovt (BemecTBo S). Takum obpazom, uz6ecmHo
00 5 coedunenuil 6e3600HOU conu ¢ 600010. H oHu He 00UHAKO8bI HU NO CEOUCMBAM, HU NO
¢opme kpucmannos, dadxce no pacmeopumocmuy. (. I. Menaenees. OCHOBBI XUMHUN ).

1. TlpuBeaute ¢dopmysabl OmMHCaHHBIX B TekcTe BemlecTB. OTBET MOITBEPAUTE
pacueTaMu.

2. Kakoii ocHoBHOM 3akoH xumuu J[. M. MenpaeneeB WUIIOCTPUPOBAT ITUM
npumepoM? [IpuBenure GopMyIMPOBKY STOTO 3aKOHA.

3. Ompenenure, CKOJIbKO TEIJIOTHl HYXXHO 3aTpaTUTh Ha pa3iokKeHue S5 Kr
0e3BOIHOM YIIIEHaTPOBOM COJIM, HA OCHOBAHUU CJIEAYIOIINUX JaHHBIX:

N32C03 + SIOZ = NaZSiO3 + C02 — 81035,7 I[)K,
NazO + SIOZ = N&zSiO3 + 243174,1 I[)K

CocTraBbTe TEPMOXUMHUUYECKOE YpaBHEHUE PEeaKIIUU PA3I0KEHHUS COJH.

OJAUHHATIATBIN KJIACC

TecToBOE 3aJaHUE
1. Camyto BBICOKYIO TEMIIEPATypy KUIIEHUSI UMEET:
a) poraH; 0) npormnaHo-2;
B) IIPOTIaHOBASI KHUCIIOTA; I') MporaHalb

2. Tor e THr THOPUIM3AIINH, YTO U B TpaduTe UMEIOT aTOMBI YTJIepoja B BEIIeCTBE:
a) aKpOJIeUH; 0) alleTuieH; B) HEOIICHTAH; I') LUKJIOTeKCaH

3. IIpu OOBIUHBIX YCIOBUSX BCTYIAET B PEAKLIMIO C a30TOM:
a) KUCIIOPOJI; 0) xanmui; B) yrapHbIii ras; I') TUTHKA

4. Kaxkoe 13 nepeyrcieHHbIX BEIEeCTB UMEET HE CHHIOKO OKPAcCKY:
a) [Cu(NHj3)4]SO4-H,0; 0) CoCly;
B) COC126H20, F) CU(N03)26H20
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5. B pe3ynbTare 35eKTposin3a Kakoil u3 cojei OyaeT oO0pa3oBbIBaThCS HauOOJIbIIee
YHCIIO Ta30B:

a) XJIOpH KaJus; 0) areTaT Kanus;

B) GTOpUA KaNus; ) KapOOHAT Kajusl.

6. 113BecTHa HeopraHuuyeckas KMCJIOTa, CIIOCOOHAs PacTBOPHUTH 30JI0TO. DIIEMEHT,
BXOZISIIIMHI B COCTAB 3TON KUCIIOTHI ObLIT HA3BaH B YECTh:
a) ConHua; 0) Jlynsr; B) Mapca; r) Mepkypus.

7. PacTBOp Kakoro BelIeCTBAa HENb3sS OTJIMYUTH OT BOJBl I[OMOIIBIO
cBeXxxeocaxeHHoro ruapokcuaa meau (11):

a) YKCYCHOM KHUCJIOTHI; 0) popmanbaeruna;

B) (heHONA; T') IPOTTMJICHTITUKOJSL.

8. Camoii cnaboii KUCIOTOM U3 MPUBEIACHHOTO CIIMCKA SIBIISIETCS:

a) Kkap0OoJioBasi; 0) yroyibHas;

B) YKCyCHasl; T') HOJIOBOJIOPO/IHAS.

9. YrieBoopo He SIBISIETCS TPOYKTOM peaKIfu:

a) Bropua-®utrura; 0) 3enmuHckoro-Kazanckoro;
B) lunbca-Anbaepa; r) Kyueposa.

10. ITpn 30°C xumuueckas peakiusi mpoTekaer 3a 225 c. 3a Kakoe BpeMs 3Ta

peakmwst 3aBepruTcs pu S0°C, ecnu ee TemnepatypHbiid KodduieHT paBeH 37
a) 25 c; 6) 200 c; B) 72,5 ¢; r) 12,5 c.

3agaun

3agauya 11-1. Hamumure ypaBHEHHs peakUUd COOTBETCTBYIOLIMX CleIyrOLIei

cxeme MpeBpallleHni:
+ KOH /

A i -)

MnoO, Mn(NO3)2

+Kclo, B »
YcranoBute dhopmyisl BemmectB A, b, B u I'. HazoBure ux.

3anauya 11-2. bajuioH rasoBblid «cieqonbIiT»y: 00BEM OamtoHa 520 CM3; macca
Oamona HetTto 220 r; XUMUYECKH OOBEMHBIN cocTaB cMecH: mpomad 2 %, 6ytan 24 %,
n3o0yTtan 74 %.

3aganme: 1. KonnuecTBeHHO oLeHUTE TeMIlepaTypy IUIaMEHU JaHHOM
ra3oBoil CcMecu TNpU CTaHAAPTHBIX YCIOBUSX, €CJIM Ha W3Iy4YeHUe
pacxonyetcs 50 % teroBoro 3¢ dexra ropeHus: ra30Boi CMeCH.

TepMoxumMuyeckue u TepMOANHAMUYECKUE JaHHBIE: ﬁ ,!

T §

C(TB) + 02 ) _ COZ ) + 393,5 k[

Hy ) + 0,50, ( === H,0 + 241,8 KlIx

4H, ¢ + 3Cs === CgHg + 103,9 Kk

5H2 (r + 4C(TB) % H—C4H10 (r + 125,7 KD.)K
5H2ar+4cum — CFbCFb«N4QCH3vy+1345Kﬂm ‘ ‘fi
p ° (Bo3myx) = 1,0 kI KF_I K ; €%, (COyy) = 0,844 xJlxkr K

Ch (HzO(r)) 2 04 KI[)K KT K

VYpasuenue Tommcona: Q = (Tz Ty)- > mjc®, ;.

-/@
CNERO J

2. B uéwm, no-Bamemy, 3akirodaeTcsi OCHOBHAs OTPEIIHOCTh BEIYUCICHUN?



3agaua 11-3.

chpaxa 2as3a eeiuKku.
Pycckaa nocnosuua

TTuwesvie 0obasku — eeugecmea, 0odasnsiemvie 8 MEXHONOSUYECKUX YelAX 8 NULesble
NpPOOYKMbl 8 npoyecce NpPou3BOOCMEd, YNAKOBKU, MPAHCNOPMUPOSKU UNU XPAHEeHUs 014
npuodanus um dicenaemvix ceoticms. Hexomopuie noou cmpemames ynompebname 6 nuugy
npooykmul 6e3 000a80K, XOms 6 CMpPO2OM CMbICle CA08d CONb U Nepey modice UMU
ABNAIOMCA. 3AKOHO0AMeNbCmeo MHO2UX CMPAH mpedyem YKA3aHus UCNOTb308AHHBIX NpU
npouseoocmee npodykma 006aeok. [na kiaccuguxkayuu ucnone3yiomcs Kax NOJIHble
HA36aHUSA, MAK U NOPAOKO8ble HoMepa, npedsapsaemvlie OYKeoll «Ey.

CyuiecTByeT HECKOJIBKO CIOCOOOB MOJMydeHHUsl BelllecTBa X, MPENCTaBISIONIEro
c000i1 OeclIBETHYIO MOJIBUKHYIO KUIKOCTh C PE3KUM 3alaxoM:

+ PCI5 L tNH o *NaOH_

(3) B\‘(4) \

: (5) (6) X (n X (3 X
¥ Na _*+H0 7 +HBr

(10) (1)

Hckomoe coequHenne X MMPOKO UCIIOJIB3YETCs KaK pacTBOpUTENb. Kak KOMIIOHEHT
(GPYKTOBBIX 3CCEHINI OHO 3aperucTPUPOBAHO B KauecTBe muiieBor nodasku E1504. B o
K€ BpeMsl 3TO OAWH M3 CaMbIX IOIYJSAPHBIX 0B, IPUMEHSIEMBIX B SHTOMOJIOIMYECKUX
MOPHJIKAX JUIsl YMEpPIIBIECHHUsI HacCeKOMBbIX. Hacekompble mocie ymepIiBieHus: B €ro napax
ropaszio MsArde ¥ NOJATINBEE B INPENapUpOBaHMH, YEM IIOCJIE YMEpPIIBIEHHS B Mapax
xjopodopma.

B npuBeneHHOM 1ienoyke mpeBpalieHuid:

— BelllecTBOM A siBJsieTcsl OeclBETHas, TUTPOCKOMUYHASI AKHUAKOCTh C XapaKTepHbIM
PE3KMM 3amaxoM M KHCIBIM BKYyCOM, IMpHUMEHseMas B KyJIMHapUM KakK peryysiTop
KHCIIOTHOCTH U KOHCEPBAHT, 3aperuCcTpUpOBaHa B KauecTBe NMuileBor no6aBku E260;

— BelecTBO J| MpM cTaHJApTHBIX YCIOBUSAX NPeACTaBiseT cOOOH JeTydylo,
roprouyto, 0eclBETHYIO IPO3pavyHyl0 XHJIKOCTb C XapaKTepHbIM 3amnaxoMm. BemectBo /|
IIPUMEHSIETCS B KayecTBE AaHTUCENTHKA W 3aperMCTPUPOBAHO B KayecTBE NHUIIEBOM
nobasku E1510.

OTHOcCHUTeNIbHbIE MJIOTHOCTU MAapOB HEKOTOPBIX M3 BEIIECTB CXEMbl NMPHUBEIEHBI B
TadJIuLeE:

X A b B |

Dcg(X)=2.069 | Dyosux(A)=2,069 | D (B)=39.25 Da(B)=1,875 | Dad(JT) = 2,069

1. IIpuBeaute cTpyKTypHBIe hopmysl BemiecTB A-K u X.
2. Hanummure ypaBuenus peakuuii (1)-(11).

3amaua 11-4. Ilpu BHecenun B 1 Boabl mnpu 15°C 10r KpHUCTaNIMYECKOTO
BelllecTBa Oenoro IBeTa BbiAeiseTcs mpu H.y. 4,091 n1 rasa, oauH 0O0BEM KOTOPOIO
pacTBOpUM B OJHOM OOBEME BOJIBI NMPHU JAaHHOW Temreparype. YcTaHOBUTE (HOpPMYITy
MCXOJTHOTO BelleCTBa.

Jlornuecku obOocHyiTe Barie perieHue (obocnosame ymeepoicOeHue, — 3HAYUM
npusecmu me ybeoumenvHvle UTU 0OCMAMOYHbIE OCHOBAHUA UNU APSYMEHMbl, 8 CUTY
KOMOPBIX OHO OONHCHO ObiMb NPUHAMO).
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Bapaua 11-5. «llpu cmewenuu pacmeopoe xnopucmozo 6apus U CepHUCMO-
SHAHMOIEBOKUCTIO20 HAMPpaA ... Noaydaemcs oenviii ocadok... Ocadok smom umeem 6uo
KDUCMANTUYECKUX, Onecmawux ueutyek, Ko20a o00pazyemcs npu cmeuleHuu caadvlx
pacmeopos, HO Mpu B8blOCNeHUU U3 KPEenKUX pacmeopos OH Npedcmasisem amop@HYIO
maccy. OH gecoma mMano pacmeopum 8 8ooe u cnupme, npu Hazpesanuu eviue 100° necko
paznazaemcs, Kak U 6ce CONU CepPHUCMO-3HaHmMOoesou Kuciomsl. I[lpu Hacpesanuu c
wenouamu ocadok 8vidensem SHAHMONb, A NpU KUNAYEeHUU C KUCIOMAMU 00pazyromcs
cepHUcmas KUcioma u 3HaHmonb. Imu OaHHble NOKA3bI8Aom, 4mo 0CAOOK 3MOM eChlb
bapumoeoe  coeouHenue, coomgeemcmeyowee  WeNoYHbIM — CONAM...  Ananus
noomeepicoaem smo:

0,8377 2 Kpucmaniuyeckou conu 0anu, nocie HazpesaHusi ¢ HeCKOJIbKUMU KanIaMu
CEepHOll KUCOmbl U NOCle NpOKanueamus c¢ yenekucioim ammuaxkom, 0,3705 2
CepHOKUCNI020 bapuma, ...

2,6293 2 kpucmannuyeckoil coau oanu 2,3240 e ceproxucinozco bapuma, nocie
KUNAYeHus ¢ KpPenKum pacmeopom eOoKo20 KAlu U C A30MHOI0 KUCIOMOIO U HNOCe
npubasieHUs X10pucmo20 bapus, NPoMvl8aHUs U NPOKAIUBAHUSL OCAOKA.

0,5501 kpucmannuueckou conu 0anu, NPU COHCULAHUU C XPOMOKUCTHIM CBUHLYOM, ...
0,2819 2 6o0wL.

0,3218 2 amopgHoil conu (cyuwenue NpouzBOOUNOCL KANCOBIU paA3 HAO CEPHOIO
Kuciomor) mem oice nymem oanu 0,3763 2 yenexucnomwiy. (J. . Mennenees. O
CEpPHUCTO-IHAHTOJIEBOU KHCIOTe. HekoTophie UG phl CKOPPEKTUPOBAHBI).

1. Ha ocHOBaHWW TNpUBENCHHBIX IaHHBIX BBIBEAWTE HMITUPUYECKYIO (hopMmyy
0apUTOBOI COJI CEPHUCTO-3HAHTOJIEBOU KUCIIOTHI.

2. Ilpennoxute CTpyKTypHble (DOPMYJbI CEPHUCTO-IHAHTOJEBOU KHUCIOTHI U ee
0apuTOBOI CONM, €Cld M3BECTHO, YTO HATPOBas COJb KHUCIOTHI TMOJy4YaeTcsl IMyTeM
npucoeHeHnsT OucynbhuTa HATPUS K IHAHTOBOMY ajbAeruay. Hamummre ypaBHeHHE
peakuuu nprucoenrHeHus. HazoBute Bce coeIMHEHMS 110 COBPEMEHHOM HOMEHKIIaType.
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PCKOMCHI[&III/II/I K PCIICHUIO H OICHKE

IlIpueooumosie 6 Hacmoauwem nocoduu eapuanmol peuwieHuil 3a0a4 He A61AIOMCA
€OUHCMBEHHbIMU, U yUaUjUecs 606ce He 00A3AHbl peuiams 3a0a4u nPed10HCEHHHIMU 6
Opowiope cnocobamu, a umelom npaeo 6vIOPpaAmMb CEOU OPUSUHATLHBII MEMmoo
pewenua. Ecau npeodniodceHHblil yUEeHUKOM 6APUAHM peuleHUA J102UYeCKU 6epeH U
npueooum K HPAGUIbHbLIM  pe3yjibmamam, Mo OH O00J)ceH Oblmb OUEHEH
MAKCUMATIbHBIM YUCTIOM 0A11108, YKA3AHHBIM 6 nocoouu!

BOCBMOM KJACC

Knrou k mecmy
Howmep Bompoca 1 121314516 |7]18]9]10
[lpaBunbHbitioTBer | 6 | B | B | 6 | a|B|a|T|T 0

3a KaX bl TPaBUIIbHBIA OTBET — 2 Gama
MakcumMaJjibHO€e YHCJ10 0aJ1J10B 32 TeCT — 20 6anj10B
3agaua 8-1. Pekomenoauuu K peuwieHuio U OUeHKe:
4r
306 p So 7d
2a p a 3 o |80 |9
b 0 b o |6wu Cc b a
ln | 0 | M " H 0 [0} 0 p
€ M T I o B
i " p 0
H
u
i
3a kascooe npasunovHo yeaoanuoe cioso, no 2 bania, ece2o — 18 bannos
3a cnoeo 8 8vioenenHoU 20pU30HMANbHOU CIPOKE — 2 banna
MakcumasibHOe Y10 0aJ1J10B 3a 3aJa4y — 20 6ans10B
3anaua 8-2. Pekomenoauuu K peuieHuio u oueHke:
B 3amannm 6ykBaMu 0003HAUYEHBI CIIYIOIIME BEIIeCTBRA:
1. HazBauus 2. @opMyJIbI
A — Bojiopo1 (MOJIEKYJISIpPHBINA BOJIOPOJT) A—-H,
b — xsopoBogopoa (XJ10pua BoJopoaa) b —HCI
B — conisinag kucinora, I' — rpemyunii ra3
J — Bozaa (oKcu Bogopoaa) I — H,O
E — cepoBoniopon (cynbdua Bonoposa) E - H,S
/K — runpun HaTpus K — NaH
3. YpaBuenus peaknuii: 1) H, + Cl, = 2HCIT, 2) 2H, + O, = 2H,0,
3) H,+ S = H,ST, 4) H, + 2Na = 2NaH.
3a onpedenenue 3auugposarnvix eewecms, no 1 bauny, ececo — 7 bannos
3a ykazanue nazeanuil éewgecms, 3a Kaxcooe no 1 banny, ecezo — 5 6annos
3a cocmasnenue ypasHenuil peakyutl, 3a Kaxcooe no 2 banna, 6ce2o — 8 bannos
MakcuMaJjibHO€E YHCJI0 0aJ1JI0B 3a 3a1a4y — 20 6as10B

3anaua 8-3. Pekomenoauuu K peuieHuio u oueHke:

Tak kak MeJb HaxXOAUTCS B JIEKTPOXUMUUECKOM DSy METaJIOB MOciie BOJIOPO/a,
oHa He OyJleT B3aMMOJICHCTBOBATh C COJISTHOM KHUCIIOTON. B KuCIOTEe pacTBOPUTCS TOJIBKO
0JIOBO B COOTBETCTBHUU CO CIEIYIOIIMM YpaBHEHUEM pPEaKIUU:

Sn + 2HCI = SHC12 + HzT
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BripenuBimiics nerkuii 6ecuBeTHBIN ra3 — 3T0 BOJopoJ. Paccuntaem KoJn4yecTBO
BBIJICJIUBIIIETOCS BOJIOPO/IA.
V(H, )= 0094
v, 224
KonudecTBo BBIIENTUBITIETOCS BOMOPOJa M KOJWYECTBO MPOpPEardupoBaBIIIero OJ0Ba
M0 YPaBHEHUIO peakIu HaxozsaTcs B oTHomeHuu 1 : 1. To ectb v(Sn)=0,0042moms. Macca
MpopearupoBaBIliero ojoBa cocranisger: m(Sn) =v - M(Sn) =0,0042 - 119 =0,5 (1)
Macca menu B coctaBe OpoH3bl paBHa: m(Cu) = m(cruasa) —m(Sn)=10—-0,5=9,5 (1)
MaccoBsle 1071 METaJlJIOB B COCTaBe OPOH3HI:

=0,0042 (mosv)

oS =—"5" 1009% = 2 100% = 5%, wCuy=—"CW_100% = 2> .100% = 95%.
m(cniasa) 10 m(cruiaBa) 10
3a ypasneHnue peakyuu — 2 banna
3a pacuem xonuyecmea 8vbl0enUULIECOCS B0OOPOOA — 3 banna
3a onpedeneHue Koauuecmea u pacuem mMaccol 0108d 8 CNiA8e — 6 bannos
3a pacuem maccel Meou 6 cniase — 3 banna
3a pacuem maccosvix doneli Memanios 8 cniase — 6 bannos
MakcumMajibHOe YN0 0aJ1JI0B 3a 3aJa4y — 20 6a.710B

3anaua 8-4. Pekomenoauuu K peuieHuio u OueHKe:

1. KonnuuecTBO IPOTOHOB B siipe aToMa OlpeeseT MOPSAKOBbI HOMEp dJIeMEHTa.
Takum o6pazom: — anemeHT A — 3T10 L1, —3nemeHT b — 310 O, — 31ement B — 310 C.

2. Uuciio HeWTPOHOB, CONIEPIKAIIINXCS B sIIPe aTOMa, MOXKHO PacCUUTaTh Mo hopMyJie:
N=A,—Z, rae A, — aToMHasl Macca 3JieMeHTa, Z. — YUCJIO MPOTOHOB (MOPSAKOBBIA HOMED
aneMeHnTa). Yncio 37eKTpOHOB paBHO UMcCiTy NpoToHoB. OTcrofa:

Yucio yacTul v IEMEHT
A —Jlutut | b — Kucnopon | B — Yraepon
HEUTPOHOB 7-3=4 16-8=8 12-6=6
3JIEKTPOHOB 3 3 6
3. YpaBuenus peakuwmii: 1) 4Li + O, = 2L1,0, 2) Li,0 + H,O = 2LiOH,
3) C+ 0O, =CO0O,, 4) CO, + H,O = H,CO;, 5) Li,0 + CO, = Li,CO:;.

4. HazBanus obpazyromuxcs coequaenuit: Li,0O — okeuna nmutus, LiOH — runpokenn
mutus, CO, — okcua yraepona (IV), nuokcupn yriepoaa, yriekucnbid raz, H,CO; —
yroJibHas kuciora, Li,CO; — kapOoHaT JUTHS.

3a onpedenenue snemenmos, 3a kaxcowiii no 1 banny, ecezo — 3 banna
3a onpedenenue uucia vacmuy 8 amomax s1emenmos no 1 banny, ececo — 6 bannos
3a cocmasnenue ypasHenuii peakyutl, 3a kaxcooe no 1 banny, ece2o — 5 bannos
3a ykazanue Hazsanuil 06pazyowuxcs coeounerul, no 1 banny, ece2o — 5 bannos
3a popmynuposxy onpedenenus nouamusi UHOUKAMOpP — 1 6ann
MakcumMajibHOe YN0 0aJ1JI0B 3a 3aJa4y — 20 6a10B

3anaua 8-5. Pekomenoauuu K peuieHuio u OueHKe:

1. O6o3HauMM Yepe3 X Maccy cocyjia, Yyepe3 y — KOJMUeCTBO raza B cocyze. Tak kak
ra3pl 3aHMMajid OAWH U TOT e 00beM, MX KOJMYECTBA OAMHAKOBBI MPU OJIMHAKOBBIX
ycnoBusix. Beipasum yepes y maccsl yriekucioro rasa u azota: m(CO,) =44y, m(N,) =28 y.
CocraBuM cucTeMy ypaBHEHWH, y4YWTBIBas, YTO Macca COCYyJa, 3alOJHEHHOrO Ta30oM,
paBHa CyMMe Macc cocyaa uraza: X + 44y = 48,8,

X + 28 y = 45,6, HaxoauM: x =40 (1); y = 0,2 (MoJB).
Brruncnum maccy HemsBecTHoro raza: m(A) = 54,2r — 40r = 14,2r.
Brraucianm MonspHyro Maccy HemsBecTHOro raza: M(A) = 14,2/0,2 =71 (r/monb).

2. Tak kak B YCJOBUHM CKa3aHO, 4YTO ra3 A — MPOCTOE BEIIeCTBO, 0OPa30BaHHOE
JIByXaTOMHBIMHU MOJIEKyJIaMH, OTIPeAeTUM aTOMHYIO Maccy anemenTa: A(A) = 71/2 = 35,5.
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J/laHHOe 3HayeHWe aTOMHOM MacChl COOTBETCTBYET DJJEMEHTYy —  XJIOp.
Monekynsipras popmyna raza A — Cl,, Ha3BaHUE — MOJIEKYIISIPHBIN XJI0p, TUXIIOP.
3. VYpaBHeHus peakuuid BellecTBa A C yKa3aHHBIMU BELIECTBAMU W Ha3BaHMSI

00pa3yromuxcs BeIecTB: ClL, +H, " oHCI (XJI0pOBOIOPO/I, XJIOPHUT BOJOPOIA),
5Cl, + 2P (,O_o;, 2PCls (xmopun docdopa (V), nerraxiaopun dhocdopa),
i 3Cl, + 2P So_i(:C 2PCl; (xnmopun docdopa (I11), Tpuxiopun dpocdopa),
Cl,+Cu 20_—2:7(; CuCl, (xmopun memu (I1), nuxnopua menn),

(BHaXXHBII)

200-250°C
3Cl, + 2Fe Oo—io ( 2FeCl; (xmopun xenesa (I1I), Tpuximopun xenesa).
(BNaXXHBII)

4. Ha3panus obGopynoBaHus, HW300paXeHHOro Ha pucyHKe: 1 — jabopaTOpHBIN
IITaTUB, 2 — KarleJibHas BOPOHKa, 3 — koyiba Bropuia, 4 — numsap.

5. YpaBHeHMs peaklui MOJNy4YeHHs XJIOopa B JaOOpaTOpPUH, C Y4eTOM YCJIOBHHU H
000py10BaHUsI, COOTBETCTBYIOIIUX PUCYHKY:

MnO, + 4HCl( o) — ClaT + MnCl, + 2H,0,
PbO, + 4HCl o) — Cla? + PbCl, + 2H,0,
KClO5(rpepn) + 6HClamy —> 3Clt + 2KCl + 3H,0,
K>CryOmmenny + 14HCliome) > 3CloT + 2CrCly + 2KCl + TH,0.

3a pacuem monapHoii maccol 2aza A — 8 bannos
3a onpedenenue sewpecmea A: - 3a pacuem amoMHOU MACCbl dleMeHma — 1 6ann
- 3a cocmaejieHue MONeKyIApHol hopmynel eeujecmaa A — 0,5 6anna
- 3a yKazauue Hazeanus eeujecmea A — 0,5 6anna
3a cocmasneHue ypaeHeHull peakyuil U YKazaHue HA368aHUll obpazylowuxca eeujecmes 8
3a0anuu 2 3a kaxcooe no 1 banny, ececo — 4 banna
3a ykazauue nHazeaHus 0OOPYO008AHUA, UI0OPAINCEHHO20 HA pucyHke 3a kadicooe no 0,5
bannos, ece2o — 2.5 banna
3a cocmasnenue ypasHeHus peakyuu NONYYEHUs XA0pa (OYeHU8aemcs MoAbKO OOHO
YpaeHeHue peaxkyuu noyuerus xaopa!) — 3,5 banna
MakcumMasibHOe 4YH 10 0aJ1JI0B 3a 3224y — 20 6ass10B
MakcuMmasbHOe YHcI0 0a/1710B 3a 3a1a4u 8 kiaacca — 120 6a/10B
JTEBSATBIN KJTACC

Knrou k mecmy
Howmep Bompoca 112314516 [7]8]9]10
IlpaBunbHBIiOTBET | 6 | 6 | B | 6 | T |a | B | T |a]|a

3a xaosicovlii npasuivtblll Omeem — 2 banna
MakcuMaJIbHOE YHCJI0 0AJ1JI0B 32 TEeCT — 20 6as10B

3anaua 9-1. Pekomenoauuu K peuieHuio u oueHke:

O6o03HaunM Maccy cocyza 0e3 rasza m, a MOJISIpHYIO MacCy HEM3BECTHOTO rasa 3a —
x. Torga macca nepBoro cocyna ¢ kuciopoaoMm 33,45 = v(O,) - 32 + m. Macca BToporo
cocyna ¢ renueMm 27,85 = v(He) - 4 + m.

KonuuecTBa 000MX ra3oB paBHBI, T.K. paBHbl 00BEMBI, AABICHUS] U TeMIepaTyphl.
MOXHO COCTaBUTh CUCTEMY YPABHEHUN: 33,45=32v+m

27,85 =4v + m,

peumB KoTopyto, noinydaem v =v(0O,) = v(He) = 0,2 monb, m = 27,05 r.
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Paccuurtaem maccy cmecu B TpetheM cocyae 30,41 — 27,05 = 3,36 (r). KonuuectBo
renus B 3ToM cocyne v(He)=v - ¢ =0,2 - 0,2 = 0,04 (Mmob).

Paccumraem MomnsipHyro Maccy HemsBecTHoro rasa 3,36 = 0,04 - 4 + (0,2 — 0,04)x.

x =20 (r/Mob), clleToBaTelIbHO, HEM3BECTHBIM ra3 HeoH Ne.

3a pacuem konuvecmea eeuyecms KUCI0pooa u 2enus — 4 6anna
3a pacuem maccwol cocyoa — 4 6anna
3a pacuem maccoel 2a306 6 mpemovem cocyoe — 2 banna
3a pacuem konuvecmea cenus 8 mpemvem cocyoe — 4 6anna
3a pacuem MOnAPHOL MACCLL HEUZBECMHO20 2A3A — 4 6anna
3a ycmaHoesnenue (popmynivl HeU38ECMHO20 2a3a — 2 banna
MaxkcumaJibHOe YU CJI0 0aJ1J10B 32 32124y 20 6ans10B

3agaua 9-2. PekomeHOoauuu K peuieHuio u OueHKe:

1. B 3aganuu 6ykBaMu 0003HAUEHBI CIIeTyFOITNE BEIeCTRa:
[To omucaHuio CBOMCTB BelllecTBa A B 3ajjaue, UM SIBJISIETCSl POCTOE BellecTBO cepa. s
omnpejiesieHus BelllecTBa b 1Mo JaHHBIM 3a7a4M, pacCUUTaeM ero MOJISIpHYIO Maccy.

d(He)=MUB3) . N\ fraza) = d(He) M(He) = 0,5-4 = 2 r/mors.
M(He)

Takoe 3HaueHNEe MOJISIPHON MacChl MOXKET COOTBETCTBOBATH TOJIBKO ra3000pazHOMY
BOJIOPOJY.
Takum obpazom: A — S cepa, b — H, Bogopon (nuBoaopo1, MoneKyIsapHbId Bogopon), B —
H,S (cepoBomopon, cynbedun Bogopona), I' — CuS (cynmpdpun memau (1)), 11 — SO, nuoxcuyg
cepsl (oxcup cepsl (IV), cepructsiii raz), E — SO; tpuokeun cepsl (oxcup cepsl (VI)), XK —
H,SO, cepnas kuciora, 3 -BaSO, cynsdar 6apus.

2. YpaBHEHHUS peaKIuii: 1) S + H, — H,S1 (coenunenue),
2) 2H,S + 30, — 2S0,1+ 2H,0, 3) H,S + CuCl, — CuS| + 2HCI (o6men),
4) 2CuS + 30, — 2Cu0O + 280,71, 5) 280,71 + O, — 2805 (t°, p, kaTanuzarop),

6) SO; + H,O — H,SO, (coenqunenue),
7) H,SO, + BaCl, — BaSO, |+ 2HCI (o6men).

4. Oxpacka WHAWKATOpa JIAKMyC B pacTBOPE CEPHOH KHCJIOTHI H3MEHSIETCS C
(broJIeTOBOI Ha KpacHYIO.

5. B COOTBeTCTBMM C KOJMYECTBEHHBIMH COOTHOIICHUSMHU 110 YpaBHEHUSIM

MPUBEICHHBIX PEaKIIU: V(S) : v(SO;) : v(H,SO,) kak 1:1:1.
m 3,2
PaccumnTaeM konnuecTBO cephl, JaHHOE 10 YCIOBUIO: v(S)=Z =5 = 0,1 Mo,

CnenosarenbHo, v(SO;) = 0,1 monb, a Macca mpopeardpoBaBllieil ¢ HUM BOJIbI
m(H,0)=v-M=0,1"-18=1,8 ().
Haiinem maccy cepnoit kucnotsl, eciu v(H,SO4) = 0,1 mounb, TO
m(H,SO,)=v-M=0,1-98=9,8 .
Paccuntaem MaccoByto J0JIF0 paCTBOPEHHOTO BEIIECTBA:

o(H,50,) = " H2500) o008 0004 989
m( pacmeopa) 9,8+ (92-1,8)
3a onpedenenue sewgecms, 3auupposartvix OYK8amu, U YKa3aHue ux Ha38aHull.
sewecmeo A — [ bann
eewecmeo b — 2 banna
sewecmea B, I, /], E, K, 3 3a xasxcooe no 0,5 6anna, ececo — 3 banna
3a cocmasnenue ypasHenuii peakyutl, 3a kaxcooe no 1 banny, ece2o — 7 bannos
3a ykazanue munos peaxyuii 1, 3, 6, 7, 3a kaxcoyro no 0,5 6anna, ecezo — 2 banna
3a yxazaHue uzmeHeHus OKpacku 1akmyca — 1 6ann
3a pacuem maccooti 001U pacmeopeHHO20 8euecmea — 4 6anna

MakcumasibHOe YHeJI0 0aJ110B 32 3aJa4y — 20 6ans10B
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3anaua 9-3. Pekomenoauuu K peuieHuio u oueHke:

1. Temno uenoBeka maccoit 60 kr HeoOxoauMo HarpeTh Ha At = 38,5°C — 36,6°C = 1,9°C.
Jns narpeBanus 1 kr Ha 1°C Heobxomumo 3000 [k, ciegoBaTenbHO IJI1 HATPEBAHMS BCETO
tena Heooxoaumo 3000 - 60 - 1,9 = 342000 (Ix) nnu 342 kJIx.

s Toro, 4ToOBlI BBIAEIUIOCH TaKOE€ KOJMYECTBO TEIUIOTHI, HEOOXOIWMO OKHCIIUTH
m(CgH,0¢) = (342 xJIx - 180 r/Mm0m5)/2565 xJ[x/MOIH = 24 T.

2. Jlnsa cHwkeHWs TemiepaTypbl Heobxomumo wucmaputh V(H,O) = 342 x][x/43
kJx/momb = 7,95 mons, m(H,0) = v(H,0) - M(H,0) = 7,95 - 18 = 143,2 (7).

3. C6H1206 + 602 = 6C02 + 6H20

3a pacuem maccwol 2110K03bl — 12 bannos

3a pacuem maccwl 800bl — 6 bannos

3a cocmasnenue ypasHenus peakyuu — 2 banna
MakcumasibHOe YHcJI0 0aJ110B 32 3aJa4y 20 6aas0B

3anaua 9-4. PekomeHoauuu K peuieHuio u OueHKe:

1. B xonbax HaXOAWJINCH PACTBOPHI BEILLECTB:

B koJ106e Nel — pactBop xuopuaa csunia (II), PbCl,, B konbe No2 — pacTBop
kapOonara kanusi, K,COs, B konbe No3 — pacTBop Hoauaa Hatpusi, NaBr.

2. YpaBHEHHUsI peaKLnii:

Konbal  PbCl, + H,SO, = PbSO,| + 2HCI Pb*" + SO, =PbSO,|
Oenblii ocagok
PbCl, +2AgNO; = Pb(NOs), +2AgCl| 2Ag" +2CI =2AgCl|
Oenblii ocagok
PbCl, + 2NaOH = Pb(OH),| + 2NaCl Pb*" + 20H = Pb(OH),|

Oenblii 0cagoK

Konba 2 K,CO; + NaOH — Het peakuuu

K2C03 + HzSO4 = KzSO4 + 2H20 + COzT CO32_ + 2H+ = 2H20 + COzT
BBIJICJICHUC ra3a
K>CO; + 2AgNO; = 2KNO; + Ag,CO;| 2Ag"+ CO5" = Ag,COs|
CBETJIO-)KEJIThI 0CaJ0K
Kon6a 3 NaBr + H,SO, — Het peakuuu, NaBr + NaOH — Her peakuuu
NaBr + AgNO; = NaNO; + AgBr| Ag’+Br = AgBr|
CBETJIO-KEJThIM 0CaloK
3a onpedenenue eewyecms, pacmeopvl KOMOPLIX HAXO0AMCA 6 KONOaxX U YKA3aHue ux
Gopmyn, no 2 banna, ce2o — 6 bannos
3a cocmasnenue ypasrerutl peaxkyuil, 3a kaxcooe no 2 baina, ece2o — 12 6annos
3a yxazanue omcymcemeus peakyuii 860 8cex Cyuasnx — 2 banna
MakcumMaJjibHOe YN0 0aJ1JI0B 3a 3aJa4y — 20 6ani10B

3anaua 9-5. Pekomenoauuu K peuieHuio u oueHke:

1. B — okcun azorta (IV), C — yraekucnsiii ra3z (okcupa yriaepoaa (IV)), A —
KOHIICHTPUPOBaHHAasl a30THAsl KUCJIOTa. Y paBHEHUS PEaKIuii:

1) Ag + 2HNO3 = AgNO3 + N02 +H20;

2) CaCO; + 2CH3COOH = (CH3CO0),Ca + CO,.

2. D — ammuak, E — xmopoBonopon, F — cepHHUCTBIN ra3 (CepHUCTHIN aHTHUAPUI,
okcup cepsl (1V)), G — kucnopoa. YpaBHeHUs peakLMii:
3) 2NH4C1 + Ca(OH)z = C%CIZ + 2NH3 + 2H20, 4) 2NH3 = N2 + 3H2,

5) 2N3C1(TB) + HQSO4(K0HH.) — 2HC1(1-) + NaZSO4(TB);
6) 2Ag + 2H,SO, = Ag,SO, + SO, + 2H,O (Moryt ObITh HCMOJB30BaHbI U ApPyrue
Metasuibl, Hanpumep, Cu, Bi); 7) 2HgO = 2Hg + Oy; 8) 2Pb;04 = 6PbO + O..
3. T'a3 H — TeTpadropua KpeMHUS.
YpaBHEHUS peakuil:
9) Can + HzSO4 = CaSO4 + 2HF, 10) SlOz + 4HF = SIF4 + 2H20,
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11) SiF, + 4H,0 = H,;SiO, + 4HF (Bo3moxHO mcnonb3oBanue Gopmyiasl H,Si0;), a Takxke
HaITUCaHUE CIIeTYIOIIX ypaBHeHI/II/I peaKIvii, CIT yKa3aHbl YCIOBHUS nx HpOBeILeHI/IH

3SiF, + 4H,0 = 5 Si00 + 2H,[SiFe];  SiF, + 2H,0 = 2 > Si0,4 + 4HF).

3a onpeodenenue sewgecme A—G — no 1 banny, ecezo — 7 bannos

3a nanucanue ypasnenuii peaxyuii [—4 u 68 — no 1 6anny, ececo — 7 bannos

3a nanucanue ypasreHus peakyuu 5 ¢ ykazanuem ycioeuil — 2 banna

3a onpeodenenue caza H — [ bann

3a nanucanue ypasnernuii peakyuti 9—10 — no 1 banny, ece2o — 3 banna
MakcumMajibHOe YN 10 0aJ1JI0B 3a 3aJa4y — 20 6a710B

MaxkcuMaJibHOE YHCJI0 0aJ1J10B 32 3aaa4u 9 kiaacca — 120 6a/i10B

JECSTBIN KJIACC
Knrou k mecmy
Howmep Bonpoca 1 1213 ]14[5]6| 7181910
IlpaBunpHBIiOTBET | B | a | T |6 | B | B|a|T|a]|b
3a KaX/1bli TPaBUIIbHBIA OTBET — 2 banna
MakcuMasibHOe YHCJI0 0aJJI0B 32 TeCT —20 6an10B

3agaua 10-1. Pekomenoauuu K peuteHuIo u oueHke:
1. M3 Ha3BaHwMs crjiaBa CleayeT, YTO OH COJICPIKUT aIFOMUHUMN, a TOTOMY YMECTHO
MPETOJIOKEHNE, YTO ATFOMUHUHN OYyIeT pacTBOPSATHCS B FOPS/YeM pacTBOPE COJIBI C

BBIACJICHUEM BOJOPOJA:
Alirgy + 3NaOH ) + 3H,0
KkaycTu4eckan coga

1 t
Alirgy + 1,5NaxCO; () + 4,5H,0 ;=== 1,5H; ;) + Nag[Al(OH)g] ;) + 1,5C0; (1
KansumHWpoeaHHaA coaa

Al(yg) + 3NaHCO; (1) + 3H,0, === 1,5H} , + Nas[Al(OH)g],
NMATEEBaA COOa

2. U3 npuBei€HHBIX YpaBHEHUM peaklvil BUAHO, YTO COOTHOIICHUE aFOMUHUS U
rOpIOYEro rasa BOAOPOJia COCTaBISET OJUH K MOJyTOpa, T.€. IPH BBIACICHUH 10 YCIOBHUIO
3amaun 42 1 (H.y.) BOoAopoma, dTO cocrtaBiser 42 n/22.4 mMons ' = 1,875 Moub,
pacxonyercs 1,875 monb/1,5 = 1,25 Mo amtoMUHUS.

3. CJIGI[OBaTeJIBHO B o6pa3ue cIaBa cozepkanoch 1,25 Momb27 rMob | =
33,75 r amoMuHUs, 4YTO coctasisieT 33,75 /36 r = 0,9375 nnu =94 %.

4. Jlanee, 1O YCIOBUIO 3aJladyd, KOHLIEHTPUPOBAHHBI pacTBOp aMMHUaKa
OKpaIlinBaeTCsi B TEMHO-CHHHMM IIBET, YTO BO3MOXXHO TpHW OOpa30BaHUM aMMHAKaTOB
menu(I):

—— 1,5H] ;) + Nag[AI(OH)g]

(£ (p-p)

f
(p-p) ¥ 3CO02 )

CU gy + 4NH;-H, 0,y + 0,50, () = [Cu(NH3),1(OH); () + 3HO,
TEMHO-CUHWA
CJIe0BATEIbHO, OTHUM U3 KOMIIOHEHTOB JIOPATIOMUHUS SIBISETCS MEb.
5. Y3 BOIHOrO pacTBOpa MEJHOTO KyIIOpPOCa BBITECHATH I'a3 MOXKET TOJIBKO METAILL,
UMEIOIINNA HU3KYIO 3JI€KTPOOTPULATENBHOCTD, HU3KUAN 3JEKTPOXUMUYECKUNM IMOTEHLMAT,
T.€ 3T0 MeTasul [-A rpynmns! unu II-A rpynmsr:

2Me(TB) + CUSO4 (T8) + 2H2O()K) [— H2 (I')+ M82804 (p-p) + CU(OH)2 (-I-B)l
2Me(TB) + 3CUSO4 (8) + 2H20()K)— H2 (F)+ MeSO4 (p-p) + (CUOH)2804 (TB)+ Cu(TB)l
Me(TB) + CUSO4 (T8) + 2H20()K) _— H2 (F)+ MeSO4 (TB)¢+ CU(OH)z (TB)l

6. 13 ycnoBus 3agaum cienyer, 4To l}daKCHMaHBHBIfI 00BEM BBIJENUBILETOCS Tra3a
coctasisger 168 mi wiu 0,168 1/22,4 a-mons = 0,0075 Moub; TOraa KOIUIeCTBO METalIa
coctapnset 0,015 mons  wmm 0,0075 Mob, a MonsgpHass Macca MeTaia  Oyaer
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paBHa (0,54 r— 0,18 )/0,015 Mo = 24 'MOJ |, a4 JTO MarHuii Wiu (0,54 —
0,18 1)/0,0075 mons = 48 F'MOJ’IB_l, HO MeTajljla C Takod MOJISIPHOM Maccod He
CYIIECTBYET; CJe0BaTEIbHO, KOMIIOHEHTOM CIIJIaBa JTIOPATIOMUHUM SBIISICTCS MarHUi ¢
conepxanuem (0,54 r— 0,18 r)/36 r=0,01 unmu ~ 1 %.

7. Ocratok Maccoi 0,18 r cocraBnsier MeTayl1, 0OOpa3yrOLIMl MEpMaHraHaT Kaus,
KOTOPBIN SIBIsIETCSl HanboJjee pacpocTpaHEHHBIM AHTUCETITUKOM, a 3HAYUT, KOMIIOHEHTOM
TFOPATTFOMUHUS sIBIIsieTCst MapraHet ¢ cogepxanueM 0,18 /36 r= 0,005 wmu ~ 0,5 %;

8. TakuM 00pa3oM, cojaepkaHWe MeIu B IropalitoMuHuu coctapisieT 100 — 94 —
1-0,5=4,5%
3a ymeepoicoenue, Ymo UcCKOMbLU CNIA8 COOEPIAHCUM AIOMUHULL U 30 NPUBEOEHHbIE
YpasHeHus peakyuu ¢ KOHYeHMpPUPOBAHHbIM PACHBOPOM COObl (3d KANHCO0e YPABHEHUe NO

1,5 6banna) — 4,5 banna
3a pacuém maccol anoOMUHUA U €20 COOEPHCAHUSL 8 CNIIABE — 2 banna
3a ymeepoicoenue, ymo 8 cniage co0epHcUmcs meosb U npueedeHue ypasgHeHus peakyuu
06pazosanus ammuakama — 2 banna
3a npusedénmvbie ypasHeHus peakyuu OCmamrad cniaea ¢ KOHYEeHMpUpO8aHHbIM
pacmeopom MeoHo20 Kynopoca (3a kaxcooe ymeepcoenue no 2 bania) — 6 bannos
3a ymeepoicoenue, ymo KOMNOHEHMOM OIOPATIOMUHUSL ABAemCa MASHUL U OnpeodeieHue
€20 cooepoicanue 8 cniase — 3 banna
3a ymeeporcoerue, umo KOMNOHEHMOM OOPATIOMUHUSL ABNISIeMCA Map2aHey U onpeoeiieHue
e2o cooepoicanue 8 cniase — 1,5 banna
3a onpedenenue codeporcanus Meou 8 cnaase OIpPantoOMUHUL — 1 6ann
MakcumasibHOe YHcJI0 0aJ1710B 32 3aJa4y — 20 6a.s10B

3agaua 10-2. Pekomenoauuu K peuteHuIo u oueHke:
OnuH 13 BO3MOKHBIX BAPUAHTOB PEILIEHUS:

1. 1) P4+ 3KOH + 3H20 = 3KH2P02 + PH3 (to) 2) P4 +6Ca= 2C33P2 (to)
3) Ca3P2 + 6H20 = 2PH3 + 3C3(OH)2 4) P4 + 6C12(HeL[OCTaT0K) = 4PC13 (to)
5) PC13 + C12 = PC15 (to) 6) PCIS + 4H20 = H3PO4 + SHCI

7) H3PO4 + K2C03 = KzHPO4 + H20 + COzT 8) 2K2HPO4 = HzO + K4P207 (to)

2. BemecrBo A — KH,PO, runodocdur kanus, Bemectso b — PH; docdun,
BemecTBo B — PCl;s xmopun docdopa (V).

3a ypasnenus 1), 3), 4), 5), 6), 7) u 8) — no 2 banna,

3a ypasneHnue 2) — 1,5 banna, ce2o — 15,5 6annos

Vpasnenus 6e3z xoaguyuenmos ne 3acuumelrgaromest!

3a onpedenenue u Hazsanue seuecms A-B —no 1,5 banna, éceco — 4,5 banna
MakcumasibHOe Y10 0aJ1710B 32 3aJa4y — 20 6a.10B

3anaua 10-3. Pekomenoauuu K pewieHuto u OyeHKe:

1. YraeBogoponsl: X; — stan H;C—CHj3; X, — aten (atunen) H,C=CH;; X3 — 3Tun
(auetunen) HC=CH; X4 — Oyraauen-1,3 (auBunun) H,C=CH-CH=CH,; X5 — Oenzoun
Ce¢Hg; X¢ — mukiiorexcad CoHys.

Jpyrue BemectBa: A — xsopatan H;C—CH,Cl; b — 1,1-nuxmopatan H;C—CHCl, (ue
MIPOTUBOPEUUT YCIIOBUIO 3afaun 1,2-nuxyopatan); B — sTaHon (3TUIIOBBIM CIUPT, BUHHBIMA
cnupt) H;C—CH,OH; I' — atanans (ykcycHsli anbaerun, auetansaerun) H;C—CHO.

2. YpaBHEHHUsI peaKLnid:

(1) Tepmuueckuit kpekuHr 6ytana npu Temmnepatype 600-700°C:

H3C-CH2-CH2-CH3 - H3C—CH3 + HzC:CHz
(2-3) xnopupoBaHue dTaHa Ha CBETY — PeaKklysl paJuKalbHOIO 3aMeIleHHUs:
H3C—CH3 + C12 - H3C—CH2C1 + HCI, H3C—CH2C1 + C12 - H3C—CHC12 + HCI
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(4) neruaporajioreHUpoOBaHUE AUXJIOPITaHA CIUPTOBBIM PACTBOPOM IIIEJIOYU:
H;C—CHCI, + 2NaOH — HC=CH + 2Na(Cl + 2H,0
(5) Tpumepuzamusi aunetuieHa npu Temmepatype 450-600°C u akTUBHPOBAHHOM

yriie (peakius 3eJIMHCKOT0): 3HC=CH — C¢Hg
(6) xatamuTHUYECKOE TUIpUPOBaHKUE OeH30a: C¢Hg + 3H, — C¢Hg
(7) runpaTanus STUICHA B KUCJIOW cpejie: H,C=CH, + H,0 — H;C-CH,0H

(8) nmerumparauus-aeruipupoBaHue dTaHona 1mpu Temnepatype 450°C wu

karanuzatopax Al,O3/ZnO (cunrte3 JleGenena):
2H3C—CH20H - H2C=CH—CH=CH2 + 2H20 + H2

(9) rugparanus aneTuiieHa B MPUCYTCTBUU COJIEH PTYTH B KHCIOW cpene (peakius
KyuepoBa): HC=CH + H,0 — H;C-CHO

(10) okucieHne 3TaHais B YKCYCHYIO KUCIIOTY:

5H;C—CHO + 2KMnO, +3H,S0, — 5H;C-COOH + K,SO4 +2MnSO, + 3H,0

(11) okucneHne 3TaHONIa B YKCYCHYIO KUCIIOTY:

5H;C-CH,0H + 4KMnO, +6H,S0O, — 5H;C-COOH + 2K,SO, +4MnSO, + 11H,0
3a eeprHo onpedenennvie eewgecmea X, — Xs— no 1 banny, 3a eewyecmea A—I"—no 0,5

banna, ecez2o — 8 6bannos
3a nanucanue ypasHenuti (1)—(9) — no 1 6anny, 3a ypasnenus (10)-(11) — no 1,5
oanna, ecezo — 12 6annos
Vpasnenus 6e3 koagpgduyuernmos e 3acuumuoiéaromesi!
MakcumasibHOe 4YHcJ10 0aJ1JI0B 3a 3aJa4y — 20 6as10B

3anaua 10-4. Pekomenoauuu K peuwieHuto u OyeHKe:
1. ITocre BBeaeHUS B KEITyJOK pPacTBOPA COJbI MPOUCXOJIUT peaKius
NaHCO3 + HCl = NaCl + COZ + Hzo
v(NaHCO;) = m/M = 0,5r/84r/monb = 0,006 MoJIb
V(HCI) = Cyt * Vo, pH = — Ig[H, [H+] =10
[H] = CM(HCI) Cu(HCI) =10~ (MOJIB/JI)
v(HC]) = 10"* monb/n - 0,05 1=5 - 10™* mous.

CnenoBaTesibHO, MOXKHO CJeNaTh BBIBOJI, YTO MpOpearupyeT BCs COJsTHAs KUCIIOTA.
ITpu sTom B u36sITKe ocTanetcst v(INaHCO;) = 0,0055 Morb.

Jl7st BoccTaHOBJIEHUSI KICXOAHOTO 3HaUYeHust pH 1oikHO 06pa3013aTLc;1 0,0055 monb
COJITHOM KHCJIOTHI, YTOObl HEeUTpaliu30BaTh OCTATKKW coAbl U eme 10 0 08 0,0008
(Mo11B), UTOOBI B *Kemy ke noxyuyuinoch 80 mi pactBopa ¢ pH = 2.

O6mee v(HCI1) = 0,0055 + 0,0008 = 0,0063 (mo7b).

CkopocTh 00pa3oBaHHs CONSIHONW KUCIOTH (6,3 MMoib - 60 muH)/40 mun = 9,45
(MMoITB/9ac), ciieToBaTebHO, y TAIleHTA TIOBBIIIIEHHAS CEKPEIINsI COSTHOW KUCITOTHI.

2. [Tocne neitrpanuzaunn HCI B 80 Mt pactBopa octanocs 0, 0055 MOJIb COJBI.

Cn(NaHCO3) = v(NaHCOs3) / V.50 = 0,0055/0,08 = 6,8 - 107 ? (Monb/)
HCO; + H,0=H,CO; + OH
[OH] = \/ won CINAHCO,) _ 3 971075 (moms/m)
K,(H,CO,)
pOH=—-1g[OH ] =4,4; pH=14 —pOH = 14 4,4 = 96
3. Creniens ruapommsa: h = [OI—F]/CM(NaHCO3) 3,97-10°/6,8:10 % =5,84-10"" (e 0,0584%)

3a pacuem KoHYyeHMpayuu UOHO8 8000POOA 8 HCENYOOUHOM COKe — 6 bannos
3a pacuem konuuecmea coovi ocmaguierics 8 u3ovimKe — 2 banna
3a cocmasnenue ypasrerus peakyuy Hetumpanu3ayuu KUciomol — 2 banna
3a 6v1600 0 ckopocmu cekpeyuu HceryO0ouUHO20 CoOKA — 2 banna
3a pacuem pH nocne oobasenenus pacmseopa coovi — 6 bannos
3a pacuem cmenenu eudponusa — 2 banna

MakcumMaJjibHOe YN0 0aJ1JI0B 3a 3aJa4y — 20 6a10B
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3anaua 10-5. Pekomenoauuu K peuwieHuto u OyeHKe:

1. OmnmcanHble B TEKCTE BEIECTBA — KPHUCTAIOTHUAPATHI C 00IIei (opmynoit
Na,COj;-nH,0. Monsipnast macca kpucrtamioruapatoB: M(Na,CO;-nH,O) = 106 + 18n.

JIns HaxoXJieHWsi n HeOOXOJIMMO BOCIOJB30BAThC JAHHBIMU, MPUBEJACHHBIMU B
TekcTe. BeiBenem Gopmyiy aiis pacdeTa n:

106 — 106
M(Na,CO, - nH,0) — 106 /w(Na, CO,)

mn—

H 18 18
06 _ 106 _
/(1 — 0,629)~ 106 /0.371— 106
n = _ — 10
& 18 18

IIpu 15° W3 «He BIIOJNHE HACHIIMIEHHOTO TPU HarpeBaHWU PacTBOPa» BBIACISETCS
kpucrauoruapat Na,CO;-10H,0 (BemrecTso 1).

2)
106
/0,282~ 106
n= T =15
[Tpu —20° u3 pactBopa BoIAemsieTcs kpuctamtoruapat Na,COs-15H,0 (Bemectso 2).
3)
106 106 _
/(1-0,145) 106 ""%/0,855 106
n= = =1
" 18 18
BemectBo 3 — kpuctamnoruapat Na,COs-H,O.
4)
106 106 _
/(1-0,46) 106 /0,54 — 106
" 18 - 18 =>

BemectBo 4 — kpuctamnoruapat Na,COs-5H,0.
5)

06 _ 106/ —

"= 18 - 18 =7

Hwuxe 8°C u3 nepecsiiiieHHoro pactBopa Boiensercs: Na,COj;-7H,0 (BemiecTBo 5).

2. 1. . MenpeneeB WILTIOCTPUPOBAJ 3TUM MPUMEPOM 3aKOH KPATHBIX OTHOIICHUH:
eCIM JiBa dJieMeHTa o0pa3yloT IpYyr C JIpyrom Oojiee OIHOTO COEIWHEHHsS, TO MAacCChI
OJIHOTO W3 B3JIEMEHTOB, MPUXOMASIIMECS Ha OJHY U Ty XK€ Maccy JPYyroro sJeMeHTa,
OTHOCSITCS KaK HeOOoJIbIINe 1elible urciia (coBpeMeHHas (popMyIupoBKa).

MeHneneeB naeT Takyr (OPMYIHPOBKY 3aKOHA: «ECld JBa Tejla COEIUHSFOTCS
MEXIy CO0OI0 B HECKOJBKHX, OIpEIeNeHHBIX MPOMOPIUIX, T. €. eCli 00pa3yroT
HECKOJIPKO OTpEe/IeNICHHBIX COSAWHEHUM, TO Ha JaHHOE KOJMUYECTBO OJHON COCTaBHOMU
YacCTU BO BCEX COCMWHEHUSX OYAyT 3aKI0YaThCsl TaKWe KOJIMYECTBA JPYTOoll COCTaBHOM
YacTH, KOTOPbIE HAXOATCS MEXIy COOOI0 B MPOCTOM KPAaTHOM OTHOIICHUH, T. €. OyayT
BBIPAKATHCSI COU3MEPUMBIMH YUCTIAMU.

3. Ha ocHOBaHWM TIpWBEJCHHBIX ypaBHEHUH HAXOIUM HCKOMOE TEPMOXUMHUYECKOE
ypaBHEHUE: Na,CO; + Si0, = Na,Si10; + CO, — 81035,7 JIx

N&zSiO3 = Na20 + SlOz —243 174,1 I[)K
Na,CO;3 = Na,O + CO, — 324209,8 Ik

Ha paznoxenune 1 monb (106 r) kapbonata Hatpus 3arpauuBaercs 324209,8 JIx

TEIUIOTHI, a Ha paznoxenue 5 Kkr (5000 r) morpedyeTcs:
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5000 - 324209,8

@ = 106 — =15292915,1 (Jix) = 15292,91 (x/lx)
3a naxooicoenue gpopmyn kpucmannocuopamos 1-5 —no 2 6anna, ececo — 10 6annos
3a Hazeanue 3axoHa u e2o hopMyIUPOBK) — 3 banna
3a pacuem Q, He0bx00UMOU 0151 paA3NOHCEHUS 5 K CONU — 5 bannos
3a Hanucanue mepmMoXUMU4ecKo20 ypaeHeHus — 2 banna
MakcumaJsibHOe YHCJI0 0aJ1710B 3a 3aJa4y — 20 6a10B

MaxkcuMaJibHOe YHcJI0 0as1710B 32 3aaaun 10 kiaacca — 120 6a110B

OJUHHAJIATBIN KJIACC

Knrou k mecmy
Howmep Bonpoca 112131456789 /10
IlpaBunbHbIliOoTBET | B | a | T | B | 0| 6| B|a|T|a

3a KaXAblil MpaBUIbHBIA OTBET — 2 0aia
MaxkcuMaJIbHOE YHCJI0 0aJ1JI0OB 3a TeCT — 20 6aaioB

3anaua 11-1. Pekomenoauuu K pewieHuto u OyeHKe:

OnuH 13 BO3MOXXHBIX BApUAHTOB PEIICHHUS:

1.1) MnO, + 2C = Mn + CO, (t°) 2) Mn + H,SO, = MnSO, + H,?
3) MnSO, + Ca(NO;), = Mn(NOs), + CaSO,]

4) 3Mn02 + 6KOH + KC103 3K2MI’IO4 + KCIl + 3H20

5) K;MnOy + 8HCl (ko) = MnCl, + 2Cl, + 2KCI + 4H,0

6) MHC12 + 2AgNO3 = MH(N03)2 + 2AgC1l

BemectBo A — Mn wmapranen, BeuiectBo b — MnSO, cynedar mapranna (II),
BemecTBO B — K,MnO, manranat kanusi, BemiectBo I' — MnCl, xnopun mapranna (II).
3a ypasnenus 1), 2), 3) u 6) —no 2 6anna,
3a ypasnenus 4) u 5) — no 3 banna, ceco — 14 6annos
3a onpedenernue gewgecme A-1"'— no 1,5 b6anna, ecezo — 6 6bannos
MakcumasibHOe Y cJI0 0aJ1710B 3a 3agauy — 20 0ay10B

3agaua 11-2. Pekomenoauuu K peuieHuIo u oueHke:
1. JIns perieHust 3aa41 HEOOXOIUMO, UCTIONB3YSI METOJ CIIOKESHHS WU CIIeACTBUE
13 3aKkoHa ['ecca, onpeaeanuTh TEIUIOTY CTOPAHUS CMECH C YIETOM MOTEPh:
CsHg + 103,9 + 3C + 30, + 4H, + 20, =— 4H;~ + 3C + 3CO;, + 393,5:3 + 4H,0 + 241,84

.
C3H8 {FJ + 502 U.:' ——— SCDZ UJ + 4H O{F] + 20438 Kﬂ.}l'{
AHAJIOTUYHO: H-C4Hyg () + 6,50, L 4CO, + 5H,0 + 2657,3 k[x
CH4CH,(CH3)CHy () + 6,50, =— 4CO, + 5H,0 + 2648,5 K[k

Qcroparms (cMecb) = (2043,8 k/x-0,02 + 2657,3 x/x-0,24 + 2648,5 x/1x-0,74)-0,5 =

=1319,3 xJIx;
3arem, ucrnons3ys ypaBHeHue Tommcona: Q= (T, — Ty)Xm;c®, | u, yduTsIBas

TEIUIOTY, MOTJIOIIAEMYIO MPOAYKTaMU CTOPAHUS U BO3yXOM, UCIIOJIb3YEMbIM JIJIsi CTOpaHHUsI
cMecu 0e3 MpopearnpoBaBIIiero KUCIOpoaa, HAUTH TeMIlepaTypy TUIaMeHHU:

n(Bo3ayxa 6e3 kucinopoma)= (n(0,)/0,21)— n(O,)= ((5:0,02+ 6,5:0,24 +
6,5-0,74)/0,21) — 6,47 = 24,34 mounp; n(CO,) = 3-0,02 + 4-0,24 + 4-0,74 = 3,98 Mo1b;

n(H,0) = 4002+5024+5074 498MOJ’IB

1319 3 kx = (T, — 298 K)1 xxkr K0, 029 K MOTb 24, 34 mosib + 0,844
KI[)KKr K '-0,044 kr-monb '+3,98 moib + 2,04 KI[}K kr K -0,018 kr-moubs 4,98 Moub;

1319,3 xJIx = (T, — 298 K)-1,0365 KI[)K K™

T,-298 K= 1273 K; T, = 1571 K nim T, = 1298° C.
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2. OCHOBHYIO MOTPEIIHOCTh BBIYMCIEHUN COCTaBISIOT YCpeIHEHHbIE 3HAYEHUs
TEIUTOEMKOCTEN BEIECTB, TaK KaK TEINIOEMKOCTh CYIIECTBEHHO 3aBUCUT OT W3MEHEHUS
TEMIIEPATYPhI U IIOTEPU TEIUIA B PE3YJITATE U3IIyUECHUS.

3a cocmasnenue ypasHeHull peakyuu 20peHus y21e6000po008 (3a Kaxcooe 6epHoe

ypaeueHnue no 1 banny) — 3 banna
3a onpeoenenue Qcropanus OAHHBIX Y271€6000P0O00E (N110OLIM CNOCOHOM) — 4 banna
3a onpeoenenue mennomsi ceoparus 1 monv cmecu OAHHBIX Yene8000pPO008 C YYEMOM
nomepu menia Ha uzydeHue — 2 banna
3a npeononodceHue nomepu menna 3a cuém MmMenioEMKOCMU NPOOYKMO8 C2OpaHus U
UCNONIL308AHHO20 8030yXA — 2 banna
3a onpedenenue Koauvecmsa nNpoOyKmos c2opanus — 1 6ann

3a onpedeneHue KoOn-6a UCNONBL30BAHHO20 8030YXa be3 npopeazuposasuieco O, — 2 banna
3a ompedenenue nomepu menna 3a c4ém MenI0EMKOCMU NPOOYKMOE C2OpaAHUA U

UCNONIL30BAHHO20 8030YXA — 3 banna
3a onpedenenue memnepamypul 2opeHus no ypasuenuro Tomncona — 2 banna
3a ykazanue 0CHOBHBIX NOSPEUHOCNEU BbIYUCTIEHUS — [ 6ann

MakcumaJsibHoe YHeJ10 0aJ1710B 3a 3agauy — 20 6a10B

3agaua 11-3. Pekomenoauuu K peuteHuIo u oueHke:
1. CtpykTypHBIe (DOPMYITHI I HA3BaHUSI BEIIECTB CXEMBI:

0
H30—C/< H2
0—C —CHs — 3THJI3TAHOAT (3TUJIAIIETAT, STUJIOBBIN PP YKCYCHOU KUCIOTHI) X;
0
O
H3C—C/< HSC_C/<
oH — 3TaHOBasl (YKCyCHasi) KUcioTa A4; ONa — areraT HaTpus [ ;
P
H3C_<
Cl — XJIOPaHTUIPU]] 3TaHOBOH (YKCYCHOM) KUCTIOTHI b
0
H3C_C<
NH; — aMu1 5TAaHOBOM KUCJIOTHI (AMUHOAHTUAPHU] YKCYCHOU KUCIIOTHI) B;
Ho
H3C_C
OH — 3TaHOJ (3TUIIOBBIA CIUPT, BUHHBIN ciupT) /;
Hz I'|2
HsC—C HsC—C\
ONa — 3TWJIAT HaTpus £ Br — OpomaTaH (3Trnopomu) K.

2. VYpasuenus peaxuuii: (1) CH;COOC,Hs + H,O — CH3COOH + C,HsOH;

(2) CH;COOH + PCls — CH;COCI + POCI; + HCI,

(3) CH3COC1 + 2NH3 - CHgCONHz + NH4C1,

(4) CH3CONH2 + NaOH — CH3COON3 + NH3;

(5) CH3COOH + C2H5OH — CH3COOC2H5 + H20;

(6) CH;COCI + C,HsONa — CH;COOC,Hs + NaCl;

(7) CH3CONH2 + C2H5OH - CH3COOC2H5 + NH3;

(8) CH;COONa + C,HsBr — CH3COOC,H;s + NaBr;

(9) 2C,HsOH + 2Na — 2C,HsONa + Hy;

(10) C2H5ON3 + Hzo — C2H5OH + NaOH,

(1 1) C2H5OH + HBr — C2H5BI' + H20
3a kaorcoyro eepryro cmpykmypryio gopmyny eewecme X u A-K —no 1 banny, ececo  — 8 bannos
Pacuem monapmnwix macc eewecme X, A, b, B u /[ omoenvHo He oyenusaemcs.
3a ypasuernus (1) u (5) — no 0,5 6anna, 3a ypasnenus (2) u (4) — no 2 banna, 3a ypasuerus (3),
(6)-(11) — no 1 b6anny, écezo — 12 6annos

MakcumaJsbHoe YHeJ10 0aJ1710B 3a 3agauy — 20 6a10B
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3apaua 11-4. Pekomenoauuu K peuwteHuio U OUeHKe:
1. ITo ycnoBuro, 1 1 rasa mornotwics 1 J1 BOJIBI, ClelIOBaTeNbHO, 00Pa30BAIOCH
5,091 n raza.
2. KomuectBo rasa cocrasiusert: 5,091 1/ 22,4 n/mons = 0,227 MOJIb.
3. Kpucrannuueckue BelecTBa, oOpasyroliue rasbl MpU PacTBOPEHUU B BOJIE,
MOTYT TpUHAJIeKaTh K KJaccaM THUIPUIIOB, MEPOKCUIOB, HAAMNEPOKCHUIIOB, O30HHUIOB,
HUTpUIOB,  (ochuaoB,  KapOWOOB,  TAJOTCHHWJOB  HEMETa/NIOB,  IOJHOCTHIO
TUAPONIU3YIOMIMXCS coliel. ['mapuasl Mmpu pacTBOpeHHM B Boje 0OOpa3yroT BOJOPOI,
KOTOPBI HUYTOXXHO PACTBOPUM B BOJIE, CJIeJIOBATEIHHO, THAPHUILI HE YIOBICTBOPSIOT
ycnoBuio 3amadd. [lo Tol ke NpuUYMHE HE MOAXOAST TIEePOKCUIBI, HAIIEPOKCHIBI,
030HUABI, (Gochunsl. ['amoreHu bl HEMETAIJIOB NpPHU PacTBOPEHUH B BojJe 00pasyioT
raJIOTeHOBOJIOPOBI, 2 OHU BEChMa XOpOIIIO PaCTBOPUMBI B BOJIE, PaBHO KaK M aMMHMAK, YTO
TalOKe HE COOTBETCTBYET YCIIOBUIO 3aJla4W, CJIEJOBATE]bHO, HE TIOAXOAAT HUTPUABI U
ranioreHu ibl. OCTaroTCst KapOUIbl U COJTH, TTOJIBEP)KEHHBIE TTOJTHOMY THUIPOIIU3Y, @ 3TO CYIb(MUIBL,
cynbduThl 1 KapooHatsl. [Ipu rigponise kapOuIoB oOpa3yeTcst MEeTaH U alleTHiIeH, HO Y MeTaHa
PacTBOPUMOCTh B BOZIE HUUTOXKHA, CJIEJIOBATENIbHO, OCTa&TCs atieTwieH. [Ipu moiHoM ruaposnise
cynbhHUIOB 00pa3yercsi CepoBOAOPOA, IMPU TOJHOM THAPOIW3e CYIb(PHUTOB 00Opasyercs
CEepHHCTBII Ta3, a MpY TOIHOM THUAPOJIM3e KapOOHATOB 0OpasyeTcsl YIJIEKHCIIbIN Ta3; alleThulieH
oOpazyercsi Mpu TUApONU3e KapOuaa Kajblis, a IOJHOMY THIPOJN3Y IPEUMYILECTBEHHO
TIO/IBEP>KEeHBI COJM, 00pa30BaHHbIE METAJIOM B CTETIEHN OKUCTICHHS +3.
4. CornacHo ypaBHEHUSIM pPeaKLIvi: CaCs ra) + 2H;00 Ca(OH)z
MeyS; (1) + 6H Oy =— 2Me(OH), (1e) + 3H,S (:)

MGQ(SOS}S (TB) + 3H2O(}K):‘ ZMG(OH)g (T;B) + 3802 ['1}
Meo(CO3z)3 (1) + 3H2O (= 2Me(OH); ) * 3CO; (5

konumyectBo n(CaC,) = n(H,C,) = 0,227 monb, Torna M(CaC,) = 10/0,227 = 44,053
(r/mMonb), MosipHasi Macca He COOTBETCTBYET JeHCTBUTEIBLHOCTH, ClieI0BaTeIbHO,
HCXOJTHOE BEIIECTBO HEe KapOuI.

n(Me,S;) = 1/3n(H,S) = 0,227/3 = 0,076 (monb), Torna M(Me,S;) = 10/0,076 =
131,579 (r/monb), M(Me) = (131,579 — 32 - 3)/2 = 17,790 (r/moib) 3jIeMeHTa C TaKOn
MOJISIPHOM Maccoi He CYIIECTBYET, CIIeJ0BaTEIbHO, UCXOTHOE BEIIECTBO HE CYIb(UI.

n(Me,(S0O3);) = 1/3n(S0O,) = 0,227/3 = 0,076 (monsb), Torna M(Me,(SO;);) = 10/0,076
= 131,579 (r/monr), M(Me) = (131,579 — (32 - 3 + 16 - 9))/2 =— 54,21 (r/mM07aB) Macca He
MOXeT OBITh OTPHUIIATETHFHOM, CIIe0BATEIEHO, ICXOAHOE BEIIeCTBO HE CYIb(HT.

n(Me,(COs);) = 1/3n(CO,) = 0,227/3 = 0,076 (monb), Torna M(Me,(COs);) =
10/0,076 = 131,579 (r/monb), MomspHasi Macca HE COOTBETCTBYET JEHCTBUTEIHHOCTH,
clieloBaTeNIbHO, HCXOHOE BEIIeCcTBO He KapOoHaT.

5. Torma, ucxomHOoe BeIIECTBO TNPEACTABISiET COOOW TO K€ BEIECTBO, 4YTO M
00pa3yromIurics a3, HO B KOHACHCUPOBAHHOM KPUCTAJUTMYECKOM COCTOSTHHH, CIIeZI0BATEIHHO,
M(B-Ba) = 10/0,227 = 44,053 (r/Monb), a 3TO IUOKCHI YIJIEpOJa, B KPUCTALIMYECKOM
COCTOSTHUM — «CYXOH JIEMY, YTO MOJHOCTHIO COOTBETCTBYET YCIOBUIO 33a4H.

3a Haxooicoenue Konuuecmea 6vl0eNUBUIC20CH 2a3A — 1 6ann
3a npeononoscenue, umo ucxooHoe eeuecmso Mo — Kapouo Kanvyus uiu cyivpuo,
cynvhum, kapooHam memania 8 cmeneHu oKucieHus + 3, ¢ npugeoenuem

p-p + HaCo

cooOmeemcmaeyiouje20 ypasHeHus XumMu4ieckol peakyuu (3a kaxcooe no 1 anny)  —4 banna
3a onpedeneHue MONAPHOU MACCHL euecmaa U UCKTIOUEHUS €20 U3 B03MONCHLIX

8apUAHMO8 OMEema (3a Kaxicoyio 6epHy0 MOJIAPHYIO maccy no 1 6anny) — 4 6anna
3a ymeepoicoenue, umo ucxooHoe 8ewecmao 3mo 8bl0eNUBUIUICS 2A3 8

KOHOEHCUPOBAHHOM KPUCMATLIUYECKOM COCMOSHUU — 8 bannos
3a onpedenenue monapHoll Mmaccol U hopmynvl UCXOOHO20 BeUleCmea — 3 banna

MakcumManbHOe 4Yncio 0aJJ10B 3a 3aaavy — 20 6as10B
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3anaua 11-5. Pekomenoauuu K peuwieHuto u OyeHKe:
1. HaiinemM MaccoBEBIe 1OJIM DJIEMEHTOB B COSJUHEHNU:
1) maccosas oons 6apua: B 233 r BaSO, conepxutcs 137 1 6apus,
aB 0,3705 r BaSO; — m(Ba) =0,3705 - 137 : 233 =0,2178 (1),
o(Ba)=0,2178 : 0,8377 = 0,2600, nu 26%;
2) maccoeas dons cepur: B 233 r BaSO,4 conepxurcs 32 T cepsl,
aB2,3240 r BaSO; — m(S) =2,3240 - 32 : 233 =0,3192 (1),
o(S)=0,3192:2,6293 =0,1214, unu 12,14%,;
3) maccosas oons yenepooa: B 44 r CO, conepxutcs 12 r yrnepona,
aB0,3763 r CO, » m(C)=0,3763 - 12 : 44 =0,1026 (1),
o(C)=0,1026:0,3218 =0,3188, nm 31,88%;
4) maccosas 0ons 6ooopoda: B 18 T BOABI COIEPKUTCA 2 T BOJOPOA,
aB 0,2819 r Boapt — m(H) =0,2819 -2 : 18 =0,0313 (1),
o(H)=0,0313 :0,5501 = 0,0569, unu 5,69%,;
5) maccosas 0ona kucnopooa: ©(0) = 100—-26,00—12,14 —31,88 — 5,69 =24,29%
Hatimem cooTHOIIIEHHE KOJTUYECTB SJIEMEHTOB:
(CYv(H) v (0)-v(S): v(Ba) = 31,88 5,69 24,29 12,14 26,00
VOV VO v v(Ba) = = T gy
= 2,66:5,69:1,62:0,38:0,19 = 14:30:8: 2:1
Takum oOpazom, ¢dopmyna OapUTOBOM COJMM  CEPHUCTO-dHAHTOJEBOW  KHUCJIOTHI
(:14}{30()8SZI33.
2. CtpykTypHbIe (HOPMYJIBI:

?H
H3C\/\/\/CH\
8020\
/Ba
<|3H A, 5020
HsC CH
HsC\\v//A\\v//A\\v//CH |
~S0O,0H OH
CepHHUCTO-PHAHTOJIEBAs] KUCIOTA BbapuToBast cosib CepHUCTO-?HAHTOJIEBON KUCIOTHI
(1-oxcurentan-1-cyiappoKuciora) (bapuesas conb 1-okcurenTan-1-cynbpOKHCIOTHI)
YpaBHeHUE peakuu:
] T
H3C\/\/\/C\ + NaHSO3 E—— H3C\/\/\/CH
H ~S0,0Na
I'entanans ['mapocynbdut HaTpus Hatpuesas conpb 1-oxcurenran-1-
CYIB(OKUACTIOTHI

3a naxooicoenue gpopmynel 6apumMoBoll colu CePHUCMO-IHAHMONEBO0U KUCTIOMbL
— 9 6annos, 6 mom uucie:

— HaxoxcoeHue maccogwix oonell Ba u S —no 2 banna, ecezo — 4 banna
— HaxooxcoeHue maccosolx oonet C, Hu O —no 1 banny, ecezo — 3 banna
— HAXO0MCOEHUEe COOMHOUEHUSA KOAUYECME NEMEHMO8 — 2 banna

(Yuacmuuxu onumnuaoer mozym uatimu gopmyny eewjecmea u opyaum cnocooom. Ecau
Gopmyna Hatioena 102uvecku 8epHuLIM CHOCOOOM U C UCNONBI0BAHUEM YUPDPOBBIX OAHHBIX
3a0auit, 861600 hopmyvl 001dICeH Obimb oyeHeH 8 9 banos).

3a nanucanue cmpykmypHuix opmyn — no 2 banna, 6ce2o — 4 banna
3a nanucanue ypasHenus peakyuu npucoeouHeHus oucyropuma — 2 banna
3a cospemennvie Hazeanua seujecms — no 1 banny, ece2o — 5 bannos

MakcumasibHOe 4Hnc10 0aJ1710B 3a 3aga4y — 20 0a/10B
MaxkcuMaJibHOe YU CcJI0 0aJ1J10B 3a 3aaaun 11 kiaacca — 120 6aiioB
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