Poccuiickuii xumMuko-TexHonornyecknii yausepcurer um. J[.11.Menneneena
OnuMnuaja no XMMuu, Bapuar 1

1. a) M300pa3uTh cxeMbl epeKpbIBaHMsI aTOMHBIX OpOUTaiel pu 00pa30BaHUN XUMUYECKUX
CBs3eM B MouieKynax ¢popMaibAerua U TeTypoBOI0POaa.

0) Harmmcatp ypaBHEHHS JUCCOIMANNY CIICAYIOIINX IEKTPOIUTOB B BOJHBIX PACTBOpAxX:
K,;CO3, CsHSO4. YkazaTh cinalblii 2JIEKTPOIUT WIIA CTATUIO TUCCOIMAIINN, COOTBETCTBYIOIIYIO
cJ1abOMy JIEKTPOJIUTY.

B) Hanmcars ypaBHEHUS THAPOJIM3HBIX IPOLECCOB:
A12(SO4)3 + Na,CO3 + H,O — CuCl, + Na,CO; + H,0 —

2. HanncaTp ypaBHEHHS peaklii, COOTBETCTBYIOIIUX CIEAYIOUIEH MMOCIIEI0BATEIbHOCTH
XUMHUYCCKUX npeBpameHMﬁ:

a) ZuS — SO, — SO; — BaSO4 — BaS;

6) Na202 — ... Na2C03 — ... NaNO3;

B) ... — TOIYOJ — ... — O€H30J — ... — ¢eHos — TpuHuUTpodenon. Kaxapiii stam Moxer
OBITH OCYIIIECTBIICH B OJTHY WJIM HECKOJIBKO CTaaui. YKa3aTh YCIOBHUS OCYIIECTBICHUS
MIPOIIECCOB.

3. HamucaTh ypaBHEeHUs peakiuii, HO3BOJISIOIIUX CHHTE3UPOBATh METUIIOBBIN 3(hup yKCyCHOM
KHUCJIOTHI U3 HEOPTaHWYECKUX BELECTB. B Balem pacnopsikeHUH JII00ble KaTaau3aTophl,
OKHUCJIUTEIN, BOCCTAHOBUTENH, PU3NUECKHE BO3ICHCTBUS.

4. Cmemanu 500 r BOAHOTO pacTBOpa €AKOTo Kaiu ¢ MoJibHbIM oTHomeHnem KOH:H,0,
paBubIM 1:100, 1 250 r 6pOMOBOJOPOIHON KUCIOTHI ¢ MOJIbHBIM oTHOIeHneM HBr:H,O,
paBHbIM 1:50. Kakyro peaknuro — KHCITyr0, HIENOYHYI0 WIM HEUTPAIBHYIO — UMEET
OKOHuaTeNbHbIN pacTBop? KakoBa MaccoBas 10151 conu B HeM? Beruucinuth Maccy (B rpaMMax)
MoJiekynbsl HBr.

5. Hutpo6eH30J1 mpUHLUITHAIBHO MOKET ObITh MOJIYYEH U3 KapOuaa Kalblus B TPU CTAJAUH.
OnpenenuThb, CKOJIBKO TPaMMOB HUTPOOEH3071a MOYKHO TIOJTY4UTh U3 128 T kKapOuaa KaabIus,
conepsxkauiero 8,00 mac.% npumeceil, €ciu BBIXO/] IIEJIEBOr0 IPOAYKTa Ha MEPBOM CTauu
coctasisieT 85,0%, Ha BTopoit — 70,0%, Ha TpeTheit — 82,5%? Hanucars ypaBHeHUs
o0cyXJJaeMbIX MPOIIECCOB, YKa3aTh YCIOBHS UX pealu3aliu.

6. 11,73 1 (06wem uzmepen npu 35°C u panennn 120 xI1a) rasa, Moay4eHHOTO MIPU
B3aMMO/JICHCTBUH XJIOPUIa aMMOHHS ¢ KOHIIEHTPUPOBAHHBIM PaCTBOPOM €JIKOTr0 HATpa,
noryotuim 190,5 M pactBopa GpocopHOI KUCTOTHI ¢ MACCOBOM JI0JI€H pacCTBOPEHHOTO
BemectBa 9,80% u mmoTHOCTHIO 1,05 r/Mut. CKOJIBKO MOJIEH (KOJIMUECTBO BEIIECTBA) U KAKUX
PacCTBOPEHHBIX BEIICCTB HAXOIUTCS B TIOJYYCHHOM pacTBOpe?



Poccuiickuii xumMuko-TexHonornyecknii yausepcurer um. J[.11.Menneneena
Onummnuana no XuMuu, BapuaHT 2

1. a) U300pa3uth cxembl IEPEKPHIBAHUS aTOMHBIX OpOUTAICH MPU 00pa30BaHUU XUMHYECKUX
CBsI3€H B MOJIEKYy/IaX METaHOJIa ¥ XJIOPaHTUAPUIA YTOJIbHON KHCIOTHI.

6) Hanucatp ypaBHEHHS TUCCOLMALIMY CIIEIYIOIIUX 3JIEKTPOIUTOB B BOJHBIX PACTBOPAX:
BaCl,, H,COs;. Ykazarh cralsblii 37I€KTPOJIUT WK CTAANIO JUCCOIMAIINN, COOTBETCTBYIOIIYIO
cJ1abOMy JIEKTPOJIUTY.

B) Hanmcars ypaBHEHUs rUIpOJIM3a CIEIYIOMUX COJIe B MOHHOM U MOJIEKYJIIpHOU Qopmax:
NiCl,, RbsPOs.

2. HanmcaTp ypaBHEHHUS peaklfii, COOTBETCTBYIOIIUX CIEAYIONIEN MMOCIIEI0BATEIBHOCTH
XUMUYECKUX TTPEBPAIICHUN:

a) ... > P> PH3 — PC15 — HC],

0) Al — Na3[A1(OH)s] — AI1(OH); — Na3A103 — Al1,03;

B) KapOuUJ aIFOMUHUS — ... — METAHOJ — ... — 3TaH — ... — JTUJIEHTJIMKOJIb. KaK b1t
9Tan MOKET ObITh OCYIIECTBJICH B OJHY WJIM HECKOJIBKO CTaAuil. YKa3aTh YCIOBUS
OCYILIECTBJICHUS IIPOLIECCOB.

3. HamucaTh ypaBHEeHUs peakiui, HO3BOJISIOIIUX CUHTE3UPOBATh ATHIIOCH30JI U3
HEOpPraHMYECKUX BellecTB. B Bamem pacnopsbkeHUH JII00ble KaTaau3aTopbl, OKUCIUTENH,
BOCCTaHOBUTENH, (PU3NUECKHE BO3JICHCTBUSI.

4. K 360 r BOgHOTO pacTBOpa CEpHOM KUCIOTHI, B KOTOPOM YHCJIO aTOMOB Kuciopoza B 1,25 paza
0oJbI1Ie YKClia aTOMOB Boiopoa, fo0aBuiau 120 mut Boasl. [lomydyeHHslit pacTBop umeer
MI0THOCTH 1,54 v/mMn. Haiitn MaccoByro TOJTFO KUCIIOTHI B MOJTy4eHHOM pacTBope. CKOJIBKO MJT
pactBopa eaxoro Hatpa ¢ maccoBoit foseit NaOH 10,0% (motHocts 1,11 r/min) notpebyercs
Ui ostHOM HeWtpanuzanmu 40,0 MJ1 HOJTYYEHHOTO pacTBOpa CEPHOM KUCIOTh? BhIUncanTh
Maccy (B rpaMMax) MOJIEKYJIBI CEPHON KUCIIOTEHI.

5. IlpenenbHBIN anbaerua COAEPKUT B cBoeM coctae 27,6 mac.% kucnopona. Kakoit 3to
anpnerun? IlpuBectu cTpyKTypHbIE POPMYIIbI H30MEPOB 3TOTO aNbJETHIa U JaTh UM Ha3BaHUS.
HanucaTh ypaBHEHUS peaklMii CHHTE3a 3TOT0 ajlbJIeria U3 COOTBETCTBYIOIIETO CIIUPTA U €r0
(anmpaeruna) okucaeHus: BOJHbIM pacTBopoM KMmnOy.

6. IIpu 06paboTKe N30BITKOM BOJBI CMECH THPHIA U HUTPHUAA IIETOYHOTO METajla C paBHBIMU
MaCCOBBIMH JIOJISIMH COE€TMHEHUI 00pa30Baiach ra3oBasi CMECh € IIOTHOCTHIO 110 BO3YXY
0,185. YcTaHOBHUTDH, KaKOI METaJI BXOJHUJ B COCTaB COSIMHEHUMI?



Poccuiickuii xumMuko-TexHonornyecknii yausepcurer um. J[.11.Menneneena
Onumnuana no XUMHUH, BapHaHT 3

1. a) U300pa3uth cxembl IEPEKPHIBAHUS aTOMHBIX OpOUTANICH Mpr 00pa30BaHUU XUMHUECKUX
CBsI3€M B MOJIEKY/IaX YEThIPEXXJIOPUCTOTO YIIepoa U Cepoyriepoaa.

0) Hammncatp ypaBHEHUS TUCCONMALIAN CIEAYIOMIMX AIEKTPOJIUTOB B BOJHBIX PACTBOPAX:
Rb3;PO4, H,S. YkazaTe cinabpliii 27€KTPOIUT WM CTATUIO TUCCOIMAIINN, COOTBETCTBYIOIIYIO
cJ1abOMy JIEKTPOJIUTY.

B) Hanmcath ypaBHEHUS THAPOIIU3HBIX ITPOIIECCOB:

FeCl5; + K,S + H,O — CoCl1,; + Na,CO3; + H,0 —

2. HanncaTp ypaBHEHHS peaklii, COOTBETCTBYIOIIUX CIEAYIOUIEH MMOCIIEI0BATEIbHOCTH
XUMHNYECKHX npeBpameHMﬁ:

a) BaCO; — ... - CO — COC1, — HCI;

0) FeO — Fe(OH); — FeSO4 — Fey(S04); — NaFeOs;

B) alleTUJIEH — ... — JTaHOJ — aIeTaT HaTpus — dTaH — ... — H-OyraH. Kaxnupiit stan
MOJKET OBITh OCYILIECTBJIEH B OJIHY MJIM HECKOJIBKO CTaAui. YKa3aTh YCIIOBUS OCYIIECTBIICHUS
IIPOLIECCOB.

3. HamucaTh ypaBHEeHHUs peakiuii, HO3BOJISIOIINX CHHTE3UPOBAaTh METHIJIITHIIKETOH (OyTaHOH)
U3 yriaepoja, UCIO0JIb3Ys TOJIbKO HEOPTaHWYECKUE PEAareHThl U MOIYYEHHbIE B IPEIbITYIINX
CTaJMsIX OPraHUYECKUE BEIIECTBA. YKa3aTh YCIOBUS IPOBEICHUS IIPOLIECCOB.

4.27,6 1 (06bem m3mepen npu 3°C u nasienun 200 kl1a) ammuaka pactBopuin B 240 MIT BOIbI
Y TOJIyYWIIA pacTBOp € MIOTHOCTHIO 0,940 /M. BeIYMcInTh MacCoBYIO A0OJI0 aMMUaKa B
noJiyueHHOM pacTBope. C KakuM 00beMOM pacTBOpa COJIIHOM KUCIOTHI ¢ MaccoBoi poneit HC1
10,0% u mmotHocThiO 1,05 r/™Ma mpopearupyet 50,0 MIT TOJIyd€HHOTO pacTBOpa aMMUaKa?
Boruncnute Maccy (B rpaMmmax) MOJIEKYJIbl aMMHaKa.

5. YraeBoaopo1, SBISIONINICS TOMOJIOTOM O€H30J1a, COIEP)KUT B cBoeM cocTase 9,43 mac.%
BoJopoJia. Kakoii ato yrinesogopon? Ecte i1 y Hero usomepsi? [IpuBeanre ux cTpykTypHbIe
dbopmynsl. Hanummmre ypaBHEHUs peakinii CHHTE3a 00CYK/1aeMOTO YIJIeBOI0po1a U3 OeH3oJ1a 1
€ro OKHUCJICHHUS KUCJIBIM BOJIHBIM paCTBOPOM nepMaHraHaTa Kajusi.

6. 4,65 T pocdopa coxriau B U30BITKE KUCIOPOIa U TIOJYyICHHOE coeauHenne pactBopmwin B 100
M Terior Boael. K atomy pactBopy npunwiu 135,2 M BOZHOTO pacTBOpa €IKOro HaTpa ¢
maccoBoii gosieid NaOH 10,0% (mmotHOCTS 1,11 1/MIT). Onipeienuth MacCoBBI€ JI0JIHA
PacTBOPEHHBIX BEIIECTB B MOJYYEHHOM PacTBOPE.



Poccuiickuii xumMuko-TexHonornyecknii yausepcurer um. J[.11.Menneneena
Onumnuana no XuMuu, BapuaT 4

1. a) U300pa3uth cxembl IEPEKPHIBAHUS aTOMHBIX OpOUTANICH Mpr 00pa30BaHUU XUMHUECKUX
CBsI3€H B MOJIEKY/IaX CEPOBOJOPOJIa 1 MypPaBbUHON KUCIIOTBHI.

6) Hanucarp ypaBHEHHS JUCCOLMALIMY CIEAYIOIUX 3JIEKTPOIUTOB B BOJHBIX PACTBOPAX:
CrCl1s, CH3COOH. Yka3atb cnaOblii 37€KTPOJIUT UIIH CTAJUIO JUCCOIMAIIHH,
COOTBETCTBYIOIYIO CJIA00OMY 3JIEKTPOJIUTY.

B) Hanmcarp ypaBHEHUs rUApOIN3a CIEYIOIINX COJIEH B MOHHOM U MOJIEKYIISIpHOI opmax:
KZSO3, Zl’lClz.

2. HanmcaTp ypaBHEHHS peaklvii, COOTBETCTBYIOIIUX CIEAYIONIEN MMOCIIEI0BATEIBHOCTH
XUMUYECKUX TTPEBPAIICHUN:

a) cee ™ N02 — HNO3 — NH4NO3 — NQO;

6) Na — Na,O, — NaHCO;3; — ... — NaOH;

B) alleTaTr KaJbIHsI — ... — MPOMAHOJ-2 — ...— MPOMNaHOJI-1 — MpPONMMOHOBAs KUCIOTa —
METHWJIOBBIN 3QUP MPOMTUOHOBON KUCIOTHI. KaXkapIit 3Tam MOXKET OBITh OCYIIECTBIICH B OJHY
WJIA HECKOJIBKO CTaAMM. YKa3aTh YCIOBHS OCYLIECTBICHUS MPOLIECCOB.

3. HamucaTh ypaBHEeHUs peakiui, HO3BOJISIOIUX CHHTE3UPOBATh OCH30MHYIO KUCIOTY U3
YIJIEPOJ1A, UCIIOJb3Ysl TOJBKO HEOPTaHUYECKUE PEAreHTHI U IIOJYyYEHHBIE B IPEABIIYIINX
CTaausAX OPTaHUYECKUE BEUICCTBA. YKA3aTh yCIOBHS IPOBEICHHUS IIPOLIECCOB.

4. 23,4 n (o6bem uzmepen npu 300K u gasnenuu 79,9 klla ) ragorenoBogopoa, MOJeKysa
KOTOpOro umeer maccy 1,35- 10, pactBopwir B 600 mMi1 Bopl. HaliT MaccoByro U MOJIBHYIO
JI0JII0 TaJIOT€HOBOJIOPOAA B MOJIy4€HHOM pacTBope. CKOJIBKO MJI pacTBOPA €KOT0 HATPa C
MmaccoBoit noneit NaOH 10,0% u miotHocteio 1,11 r/mn noTpebyeTcst 11sl HeTpanu3auu
80,0 r moyryaeHHOTO pacTBOpa?

5. YraeBoaopo 1 COAEPKUT B CBOEM cocTaBe 85,7 mac.% yriepoja U UMeeT TUIOTHOCTh TapoB 0
Bo3ayxy 1,45. Kakoii ato yrineBogopon? Ects nmu y Hero nuzomepsi? Hanmcats ypaBHeHHS
peaKIuii: a) MOJydeHHUs YIJIeBOIOPO/Ia U3 TajloreHaIKaHa; 0) OKUCICHHS YIJIEBOI0PO/Ia
XOJIOIHBIM BOJHBIM pacTBopoM KMmOy; B) okucIeHHS YIiieBOA0PO1a KUCIBIM BOIHBIM
pactBopoMm KMmOy.

6. [Ipu 06paboTKe U30BITKOM BOJIbI CMECH ruapuIa U pocduia mMeI0qHOro MeTauia ¢ paBHBIMU
MAaCCOBBIMH JIOJISIMH CO€IMHEHUH MOJTydeHa ra30Basi CMeCh, UMEIOIIas INIOTHOCTH Ipu H.y. 0,393
r/1n. YcTaHOBUTE, KAKOM METaJII BXOJIWJI B COCTAB COEIUHEHUI?



