3aganust oTO0pouUHOro 3tana Ouumnuaasl WKOJILHUKOB CIIOI'Y mo xumuu
2019/2020 yuedHOTO roga

8 kiacc
3anaua 1 (25 6asii0B)

1. Hagecky kpucramoruapara coiu MarHusi maccot 36,9 r pacreopuwiu B 250 mi1 BOJBI,
IIOJIyYUB IIPU 3TOM PacTBOp ¢ MaccoBoi noiueit 6,273%. Maruuii nu3 o6pa3oBaBILerocs pacTBopa
MOYXHO TOJHOCTBIO OCQJUTh C MOMOMIbIO 12 T ruapokcuaa HaTpus. YCTaHOBHUTE (OPMYILY
HCXOHOIO THapaTa.

Pewenue

n(NaOH) = 12/40 = 0.3 moub

Mg + 20H" = 2Mg(OH),

n(Mg®") = 0,3/2 = 0.15 moub

m(comn) = (250+36,9)-0,06273 =17,99 r

Ecnu maramii 1 B conm, T0O

M(conn) = 17.99:0,15 = 120 r/momnb, 310 cynbdart.
m(Boas! B kpuctayuioruapare) = 36.9 — (120-0.15) = 189 r
n(Boasl B kpuctautoruapare) = 18,9/18 = 1,05 mons.
N(MgSQO,):(H,0) =0,15:1,05 = 1:7

Omeem MgSQy4-7H,0

2. Hagecky kpucramnorugpara coiu meaum Maccod 32,5 r pactBopuiad B 250 Mi1 BOJBI,
MOJIyYUB MPHU ITOM PACTBOP € MaccoBoii nonert 7,363%. Menps u3 oOpa3oBaBiierocs pacTBopa
MO>XHO TIOJTHOCTBIO OCaauTh ¢ momolisio 10,4 T rugpokcuga HaTpus. YCTaHOBUTE (Hopmyny
MCXOJIHOTO THApaTa.

Omeem CuSQO4-5H,0

3. Hagecky kpucramioruapara HeKoToporo cyibdara maccor 32,5 r, pactBopuiu B 250 T
BOJIbI, TOJYYWB TPU ITOM PacTBOp C MaccoBoil gomnedt 7,363%. OOpa3oBaBmIUiiCS pacTBOP
MOXXET TIOJHOCTBhIO TIpopearupoBath ¢ 27,04 T xmopuaa Oapus. YcraHoBute (opmyiry
HCXOJIHOTO THApATa.

Omeem CuSQO4-5H,0



4. HaBecky kpucramioruapaTta HeKOTOporo cynbdara maccoii 36,9 r, pactBopuiu B 250 r
BOJIbI, TIOJYYHB TIPH 3TOM PacTBOp € MaccoBoil noieir 6,273%. OOpa3oBaBuIMiics PacTBOP
MOJKET IMOJIHOCTBIO Mmpopearuposatsd ¢ 31,2 T xmopuaa 6apusi. YcranoBure GopMyny UCXOTHOTO
ruzpara

Omeem MgSQy4-7H,0

3anaua 2 (25 6asiioB)

1. CooTHollleHHEe Mace AJIeMEHTa U KUCIIOpOoaa B OKCHIe cocTaBisieT 9:8. YcranoBure
dbopMyIy OKCcH/Ia, HAUITUTE TPU PEAKIUU C PA3HBIMH KJIacCaMU COCTUHEHHUM,
WLTIOCTPUPYIOIINE CBOHCTBA ATOTO OKCHJIA.

Pewenue

B obmem Buzge popmyna okcuna 3,0

m@) m@O) _ 9 8

2:x =n(3):n(0)= Moy MO~ M) 16

M(D)=9x raue x — crenenb okucieHus demenTa. [Ipu x = 3 noixyuaem Al. Oxcua Al,O3
Al,O3 + 6HCI = 2AICl; + 3H,0

Al,O3 + P,0s = 2AIPO,

Al,O3 + 2NaOH = 2NaAlO; + H,0

Omeem — OKCUO AIIOMUHUA

2. CoOTHOIIIEHHE MacC 3JIEMEHTa U KUCJIOpoaa B okcue cocranisier 7:20. YcraHoBute
(bopMyITy OKCHIa, HAUIITUTE TPU PEAKIIUH C Pa3HBIMH KJIACCAMU COCTMHEHHIA,
WUTIOCTPUPYIOIIKE CBOMCTBA 3TOT0 OKCHJIA.

Omeem N>Os

3. CooTHolIeHrE MacC IEMEHTa U KUCIOPOoa B OKCHUJIE COCTaBIseT 5:2. YcTaHOBUTE
dbopMyiy OKcHa, HAUIIUTE TPU PEaKLMU C pa3HbIMH KJ1acCaMU COECUHEHHH,
WUTIOCTPUPYIOIINE CBOMCTBA 3TOT0 OKCHJA.

Omeem AsS>03
3anaua 3 (25 6asi10B)

1. [Ipu cinaBinenuu 1 r cTeXMOMETPUUECKON CMECH MeTaslla M HeMeTasuia 00pa3oBaioch
6enoe OuHapHOE coequHeHne. [loydeHHOe BemecTBO pa3IeliiIi Ha TPH PaBHbIC YacTH.
[TepByto 0O6paboTanu BOJ0M, B pe3ysbTaTe BhIMAJ OBl OCAJ0K M BBIJICTHIICS Ta3 C 3a11aXxoM
TYXJIBIX siU1. BTopyto 4acTe 00paboTanu COISTHON KHUCIOTOM, Ipu 3TOM 00pa30BaHUE OCalKa He
Ha0JII0/1a710Ch, HO ra3 Mo-TpeXXHEMY BbLIeNsICs. TpeThio 4acTh 06padoTain pacTBOPOM
I1eJI04H, B pe3ysibTaTe 00pa3oBajcs Mpo3pauyHblii pacTBOP U He BbLAEIsUICA ra3. Kakue npocteie
BEIIIECTBA MOTJIM OBITh B3ATHI JJIsl POBEJICHHS OMMCAaHHBIX SKcriepuMeHToB? Hanummre



ypaBHEHHSI TPOBEACHHBIX peakiuid. Onpeaenute 00beM BBIICIUBIIETOCS T'a3a IPH H.y. © Maccy
00pa3oBaBIIerocs ocajaka mpu 00paboTKe ero BOIOMH.

Pewenue

['a3 ¢ 3amaxom TyXJIbIX SHI] — cepoBoiopoa. Clie10BaTeIbHO, OMHAPHOE COCTMHEHUE — CYIbPUT
MmeTaiia. [Ipu 06paboTKe BOJOM MOJIHOCTHIO THAPOJIM3YETCS ¢ 00pa30BaHHEM OCIIOr0 OCaaKa —
THIPOKCHUIA METalIa, MPOSIBIISIONIEr0 aM(OTepHbIE CBOMCTBA (B KUCIIOTE U IICJIOYH 0CAIKA
Het). TakuMm meTamioM MoskeT ObITh Al.

2Al +3S = Al,S;

AlLS; + 6H,0 = 2AI(OH); + 3H,S
Al,S; + 6HCI = 2AICI5 + 3H,S

Al,S; + 8KOH = 2K[AI(OH),] + 3K,S

Taxk kak cMech cTexuomerpudeckas, 3Ha4uT 3-n(Al) = 2-n(S) unu n(S) = 1,5-n(Al). Ilycts
arOMMHUS OBLIO X MOJIb, Macca cMecH 1 T, Torma

32:1,5x +27x =1, x = 0,013 mo0a5

n(H,S) = n(S)/3 = 0,0067 mob (Tak Kak BEIIECTBO pa3AC/IHIid Ha TPU PABHBIC YaCTH)
V(H2S) =0,147 n

m(Al(OH)3) = 0,00223-78=0,174 ¢

Omeem — cynvbuod anoMuHus.

2. [Ipu crinaBineHuu 1 r CTEXMOMETPUUECKON CMECH METajlla M HEMeTasuia 00pa3oBaloch
YepHO-KOPUYHEBOE OMHAapHOE coennHeHue. [loaydeHHoe BelecTBO pa3ieniia Ha TpU paBHbIE
yactu. [lepByro 06paboTanu BoJoM, B pe3yabTaTe BbINaJ 3€JEHBIN 0CaI0OK U BBIICIUIICS T'a3 C
3armaxoMm TyXJbIX sull. Bropyro gacts 06paboTanu coysiHON KUCIOTOM, TpU 3TOM 00pa3oBaHUE
ocaJika He HaOJII0JaJIoCh, HO Ta3 MO-IpeXHeMY Bblemsuicsa. TpeTbio yacTh 00paboTanu
pPacTBOPOM LIENIOUH, B pe3yIbTaTe 00pa3oBaliCs MPO3PAaYHbII paCTBOP U HE BBIIEIISIICS ras.
Kaxwue IMPOCTHIC BEIICCTBA MOI'TIN OBITH B3STHI JJI1 TPOBEACHU A OIMMCAHHBIX BKCHCPI/IMCHTOB?
Hanummre ypaBHeHUs IpoBeIeHHBIX peakuuid. Onpenenute 00beM BbIACTUBIIErOCs raza npu
H.y. 1 Maccy 00pa3oBaBILErocs ocajika mpu o0paboTKe ero BOJOH.

Omeem — cynvghuo xpoma.
3anaua 4 (25 6an710B)

1. Ilpennoxure He MeHee 10 BemiecTB, KOTOpPBIE MOYKHO IOJYYHUTh B OAHY MIIM HECKOJIBKO
CTaJIni, UCIIOJIb3YS B KAUECTBE UCXOAHBIX BEIIECTB TOAbKO aHIJIUICKYIO COJIb M XJIOPOBOJOPOI.
VYkaxure yclnoBHs HpoTekaHus peakiuil. Habop oOopynoBaHusi CUMTaTh HEOTPAHUYEHHBIM
(kxpoMe HEeOOXOAMMOTO IS IAEPHBIX MPEBPALLICHHH ).

Pewenue

3ajaun UMEIOT MHOTO penieHui. Huke npuBeneH oquH U3 BApUaHTOB.

MgSO,*7H,0 = MgSO4 + 7H,0 (mpoxanuBanue)

2MgSO, = 2Mg + 2503 + O, (umu MgSO,4 = Mg + SO, + O;) — aeKkTpou3 paciuiaBa



2HCI = H; + Cl; (3niextponu3 pactBopa)

2Mg + O, = 2MgO

Mg + H, = MgH; (peakius ¢ packaJ€HHbIM METAJIJIOM)
Mg + Cl, = MgCl,

20, = 203 (aneKkTprYecKuii pa3psim)

H,O + O3 = H,0, + O,

2. Ilpennoxure He MeHee 10 BemiecTB, KOTOPHIE MOKHO MOJYYHUTh B OAHY MU HECKOJIBKO
CTaJIUi, UCIIONIBb3Yys B KQU€CTBE MCXOJHBIX BEIIECTB TOJBKO a3ypUT U OPOMOBOJIOPOA. YKaXKUTE
ycloBusi mpoTekaHusi peakiuil. HaGop oOopymoBaHusi cuMTaTth HEOTpPaHUYEHHBIM (KpoMme
HEO0OXOIMMOTO IS S/IEPHBIX MTPEBPAILCHHI).

3. Ilpennoxure He MeHee 10 BemiecTB, KOTOpPbIE MOXHO TOJYYUTh B OJHY WM HECKOJBKO
CTaJuil, MCMOJB3ys B KAUECTBE MCXOJHBIX BEIIECTB TOJbKO KaIbLUT U OpPOMOBOJOPOI.
YkaxuTe yclnoBus mpoTekanusi peakiuil. Habop oOopynoBaHus cuMTaTh HEOTPAHUYECHHBIM
(kpoMe HEOOXOIMMOTO IS SIIEPHBIX MPEBpAICHUH ).

4. Ilpennoxute He MeHee 10 BelleCTB, KOTOPbIE MOKHO IOJIYYUTh B OJHY WJIM HECKOJBKO
CTaJIn{, UCIOJIb3Ysl B KAYECTBE MCXOJHBIX BEIIECTB TOJbKO a3ypUT U HOJOBOAOPOJ. YKaKUTE
yciaoBus mpoTekaHus peakuunid. HaGop o0opynoBaHMsl cyUMTaTh HEOTPAHUYEHHBIM (Kpome
HEO0XOUMOTO ISl SI/IEPHBIX PEBPALLIEHUI).



9 kJs1acc
3angaua 1 (15 6as10B)

5. Hagecky kpucrtamioruapara cojii Maruusi maccou 36,9 r pactBopuiu B 250 mu1 BOJbI,
MOJIYYUB MPU ATOM PAcCTBOP C MaccoBoM noieit 6,273%. Maruuii u3 o6pa3oBaBIIerocs pacTopa
MOKHO TIOJTHOCTBIO OC3JMTh C MOMOIIBI0 12 I TUApPOKCHIA HATpus. YCTaHOBUTE (HOpMyIy
MCXOJIHOTO THApaTa.

Pewenue

n(NaOH) = 12/40 = 0.3 moib

Mg®* + 20H" = 2Mg(OH),

n(Mg®") = 0,3/2 = 0.15 moub

m(comn) = (250+36,9)-0,06273 = 17,99 r

Ecnu maruamii 1 B coimm, TO

M(comu) = 17.99:0,15 = 120 r/monb, 3TO Ccynbdar.
m(Boabl B Kpuctayuioruapare) = 36.9 — (120-0.15)=189r
n(Boapl B kpuctamutoruapare) = 18,9/18 = 1,05 mons.
N(MgS0,):(H,0) =0,15:1,05 =1:7

Omeem MgSQy4-7H,0

6. HaBecky kpuctamioruaparta coinu meau maccoil 32,5 r pactBopuiu B 250 Mi1 BOJBI,
HOJy4YMB TPU 3TOM PacTBOp C MaccoBoM gonelt 7,363%. Menp u3 o0pa3oBaBIIErocs pacTBopa
MOYKHO MOJHOCTBIO OCauTh ¢ nmomoiupio 10,4 T ruapokcuaa HaTpus. YCTaHOBUTE (OPMYILY
MCXOJHOIO THIpaTa.

Omeem CuSO4-5H,0

7. HaBecky kpucramioruapara HeKoToporo cyibhara maccor 32,5 r, pactBopuiu B 250 T
BOJIbI, TOJYYWB TPU ITOM PaAcCTBOp C MaccoBoil pomnedt 7,363%. OOpa3oBaBmIUiACS pacTBOP
MOXXET TIOJHOCTBhIO TIpopearupoBath ¢ 27,04 T xmopuaa Oapus. YcraHoBute (Qopmyiry
MCXOJIHOTO THApaTa.

Omeem CuSQO4-5H,0

8. Hagsecky kpucramioryapaTta HeKOTOporo cynbdara maccoit 36,9 r, pactBopuiu B 250 r
BOJIbI, MOJYYMB INPU 3TOM pacTBOp ¢ MaccoBoil noieit 6,273%. OOpa3oBaBuIMiics pacTBOp



MO>KET TOJIHOCTBIO TIpopearuposath ¢ 31,2 r xjmopuaa 6apusi. YcraHoBute GopMyay HCXOIHOTO
rujapara.

Omeem MgSQO4-7H,0

3angaua 2 (15 6as10B)

OObsicuuTe JaHHbIC HAOTIOACHUSI C TOUKH 3PEHUSI pABHOBECUH C Y4aCTHEM DJIEKTPOJIUTOB B
pactBope. Hanumure ypaBHEHHSI XUMHAYECKUX PEAKLIMM, MOATBEPKAAt0Ire Bamy runoressl.

BapuanT 1

1) JlucTUILTMpOBaHHAS BOJIa UMEET ciiabokuciyto cpeny (pH = 5-6)

2) JIJ1st CTUPKY paHbIlie HCIIOIB30BAIN PACTBOP KAJIBIIMHUPOBAHHYIO COJTY, B TO BPEMS KaK
nuieBas coia He ((HEeKTUBHA TSl CTUPKH.

3) Teepabiit Hutpar xene3a(lll) (kpucramnoruapar) — 6east coib. BoaHbIi pacTBop
autpata xenesa(lll) — spko xkenTIii.

4) JJis TpaBIIeHUS MEIHBIX MTEYATHBIX IJIAT C IEIBI0 PACTBOPEHUS MEIA UCTIOIB3YIOT
BOJHBINM pacTBOP XJIOPHOTO XKee3a

Pewenue

1) JuctuiupoBaHHas BOJa UMEET CIIA00KUCITYIO CPeNly, TaK Kak OOBIYHO B HEW PacTBOPEH
YTJIEKHUCIIBIN Ta3 U3 BO3/AyXa, KOTOPBIN MPU PEAKIIMU C BOJOU 00pa3yeT claldyro yroJbHYIO
KHCJIOTY, YaCTUYHAS JUCCOIMAIIUS KOTOPOM U 1aeT CI1a0OKHCIYIO Cpeay:

CO,; + H),O = H,CO3 =— H + HCO3

2) Kanpuuauposannyto coay, Na;COs, ncnonb30Baiu Uit CTUPKU BCIICACTBUE IEIOYHOM
Cpeibl €& BOZHOTO PACTBOPA B Pe3ylIbTaTe IHAPOIN3a 110 aHHoHy CO5”

COs” + Hy0 = HCO;3 + OH

[MTumesast coma NaHCO3, Taxoke ruaponmu3yercst B BOJHOM pactBope 1o annony HCOj'™
HCO3; + H,O = H,CO; + OH"

BcrnencTeue Toro, 4To yroyipHas KUCIOTa TOPA3/Io JIydlle JUCCOIMUPYET 110 TIEPBOU CTYIICHH,
YeM I10 BTOPOM, peaKIlysl TUAPOIIN3A ISl KapOOHAT-UOHA CUIIbHEE CMEIIeHA B CTOPOHY
o0pa3oBaHus MPOAYKTOB, YeM JIJIsl TUAPOKapOoHAT-HOoHA. B pesynbTare, pacTBop
KaJbIIUHUPOBAHHOM CO/IbI IMEET CHIIBHOMICIOUHYIO Cpely, a MHUIIEBOI CObl —CIa00IIEIOUHYIO.
[lenoyHas cpena HeoOXoaMMa IS OMBUICHHS KUPOB, KOTOPBIE COCTABIISIOT CYIECTBEHHYIO
qacThb IpsA3H Ha ojaexae. Cnabormienodnas cpena (Hu3Kas KOHIEHTPaIUs THIPOKCH I-HOHOB)
pacTBopa MUILEBOM CObl HeAOCTaTOUHA JUIs 3(PPEKTUBHOTO OMBUIEHUS KUPOB.

3) B kpucramnoruapare uurpara xenesa(lll) (Fe(NO3)s-6H,0 wimu Fe(NO3)3-9H,0) ron
skenesa(l1l) cymectByer B Buje GecrperHoro aksakomiuiekca [Fe(H,0)s]", kotopbiit
THIIPOJIM3YETCS B BOIHOM Cpefie ¢ 00pa3oBaHNEM THIPOKCOKOMITIEKCOB JKEJITOTO IIBETa
[Fe(H20)s]*" + H,0 =[Fe(H,0)sOH]*" + H* + H,0

WIn

Fe’ + H,0 =FeOH>" + H*

4) Jl51g TpaBlieHUsI MEAHBIX MEYaTHBIX IJIAT C LEJIbI0 PACTBOPEHUS MEIU UCIIOJIB3YIOT
BOJIHBIN pacTBOp XJopHOTo xene3a FeCls, T.k. MeTayummueckas Me/ib pearupyer ¢ COJISIMH

xenesa(Ill), pactBopss eé
2FeCls + Cu = 2FeCl;, + CuCl,



Bapuant 2

1) I"asupoBaHHas BoJa 00ObIYHO UMEET cabokuciyio cpeay (pH = 4-5)

2) J11g oJIocKaHus pTa U ropia UCIOIb3yIOT PaCTBOP MHUILIEBOM COJIbI, B TO BpEMS Kak
MOMBITKA IPOMOJIOCKATh POT UIIM TOPIIO0 KaJbIIUHUPOBAHHON CO/I0M OKOHUUTCA XUMHUYECKUM
0’KOTOM

3) Bomanblii pacTBOp XJIOPHOTO KeJie3a UMEET OYphIi IIBET U elIé Ooiee TEMHEET IpU
HarpeBaHUMU.

4) Ecaun monerky 10 unu 50 koneek omyctuThb B pactBop Hutpara prytu(ll), To Mmonerka
cTaHeT OJecTse-cepedprucToi

Pewenue

1) ["a3upoBaHHast BOJ]a UMEET CITA00OKKCIYIO CPEy, TaK KaK B HEH paCTBOPEHO OOJIBIIIOE
KOJIMYECTBO YIJICKKCIIOTO T'a3a, KOTOPBIH P PEAKIIMU C BOJOW 00pa3yeT Ciiadyro yrojabHYIO
KHCJIOTY, YaCTHYHAS JUCCOIUAIINS KOTOPOH M JIaeT CIA0OKHUCIYIO Cpeay:

CO; + H),O = H,CO3 — H + HCO3

2) J1JIst TOJIOCKaHUs PTa U TOpiia HCIONB3YIOT pacTBop nuiieBoi coasl NaHCO;
BCJICJICTBUE CJIA0OIIEIIOYHON Cpe/bl €€ BOJHOTO PaCTBOPA B Pe3yIbTaTe TUAPOIINA3A 110 AHHOHY
HCOg_:

HCO3; + H,O — H,CO3; + OH"

KansiuaupoBannas coga, Nap;COs, Takxke ruApONU3yeTCsl B BOJHOM PACTBOPE IO aHHOHY COgZ':
CO3* + Hy,0 = HCO3 + OH’

Bcenenctre Toro, 4To yrojipHasi KMCIOTa ropaszio JIydlie JUCCOIMUPYET 10 TIEPBOM CTYIICHH,
YeM 110 BTOPOM, PeakIus THAPOIH3a I KapOoHAT-nOHA CHITbHEE CMEIIIEHA B CTOPOHY
o0Opa3oBaHUs MPOJAYKTOB, YeM JIJIS THAPOKapOOHAT-HOHA. B pe3ynbrare, pacTBop
KQJTBIIHHUPOBAHHOM COJIBI HIMEET CHIIBHOIICIIOUHYO CPEey, a MHIIEBOM COBI —CIIA00MICIIOTHYIO.
Hcnons30BaHus IS TTOJIOCKAHUS PTa pacTBOPA, UMEIOIIETO CHIBHOIIEIOYHYIO CPETy, TPUBOIUT
K 00KOT'Y CIIU3UCTON 00OJIOUKH PTa , a cNabOoIIeTOUHYIO — HeT.

3) B pactBope xnopnoro xkene3a (1) non xeneza(lll) rugponusyercs mo kaTuoHy ¢
0o0pa3oBaHNEM OKPAIICHHBIX THIPOKCOKOMITIIEKCOB:

Fe** + H,0 — FeOH*" + H" -Q

FeOH?" + H,0 = Fe(OH)," + H"-Q

JlaHHBIC peaKINH SBIITIOTCS YHAOTEPMHUSCKUMHU U YBEITUYCHUE TEMIICPATyPhI IPUBOJIUT K
YCHJICHUIO THIPOJIN3a, YBEIUICHHUIO KOHIICHTPAIIMHA OKPAIIEHHBIX THIPOKCOKOMIUIEKCOB U
YCHIIEHUIO OKPACKH.

4) Momnerka B 10 1 50 KOIeeK UMEET B CBOEM COCTaBE MeIb, KOTOpas ABIseTcs 6olee
AKTUBHBIM MCTAJIJIOM, YCM PTYTh, BHITCCHSA e€ U3 Ccoju. O6pa3yIOH_IaHCH MCTAJUIMYCCKAA PTYTb —
METaJIT CepeOPSHOro 1IBETA.

Hg(NO3), + Cu=Hg| + Cu(NO3);

Bapnanr 3



1) PH KOKa-KOJIbI ¥ CTOJIOBOTO YKCYCa MPUMEPHO OJIMHAKOB, & KOHLIEHTPALIUS YKCYCHOM
KHCJIOTE B CTOJIOBOM YKCYCE CYIIECTBEHHO BBIIIE KOHIICHTPAUUU (POCHOPHOI KUCIOTHI B KOKa-

INE

2) PactBop numieBou coabl U pacTBOP XO3SMCTBEHHOI'O MbLIIA MBUIKHE HA OLYIIb.

3) PacTBOp xs10pHIa HUHKA UCIIONB3YIOT B Ka4eCTBE MasIbHOTO (IIroca s yAaICHHS
OKCHUIHOM TUIEHKH C TOBEPXHOCTH METAJIOB

4) CepeOpsiHble yKpallleHus: ObICTPO TEMHEIOT P KYIIaHWU B TePMaIbHbIX HCTOUHHUKAX
Pewenue

1) VYkcycHas kucinora CH3COOH sBnsiercst ropasno 6osiee ciraboit KUCIOTOM, YeM

oprodochopras kucinora H3PO,, crenens aucconuaniy yKCyCHON KUCIOTHI TOpa3i0 MEHbIIE
CTETIEHU JTUCCOIauu opTohochopHO KUCITOTHI:

CH3COOH == CH3COO + H"

HsPO4 — H,PO,4 + H*

OnuHakoBbIi PH COOTBETCTBYET OJJMHAKOBOI KOHIIEHTPAIIMK HOHOB Boiopoa. Clie1oBaTenbHO,
JUTSL IOJTYYCHUST OJTHOW M TOM e KOHIICHTPALMU BOJOPOa CIICAYET HCIIOIb30BaTh PACTBOP
YKCYCHOU KHCJIOTHI HAMHOTO OOJIBIIEH KOHIICHTPAILIUH, 4eM OpTO(GOCcChHOpHOH.

2) MBUIKOCTh pACTBOPOB MUILEBOW COJIBI M XO3SHCTBEHHOTO MbLJIa 00YCIIOBIICHBI IIEIOYHOM
Cpe/Io¥ IaHHBIX PACTBOPOB B PE3yJIbTAaTEe TUAPOIIN3A 10 AHUOHY.

[TumeBas coga NaHCO3 ruaponusyercs B BOAHOM pacTBope 110 annony HCOg3'™:
HCO3; + H,O — H,CO3; + OH"

XO03sIICTBEHHOE MBLIIO COCTOUT U3 HaTPUEBBIX coeil skupHbIX kuciaor RCOONa, koTopsie
TUAPOIU3YIOTCS 110 aHUOHY KUPHBIX KUCIIOT:

RCOO + H,O = RCOOH + OH"

3) PactBop xs1opuia IMHKA UCTIOJIB3YIOT B KaU€CTBE MasIBHOTO (piiroca JI7isl yaaneHus
OKCHJIHOW TJIEHKH C MOBEPXHOCTH METAJIOB BCIEICTBUE KUCIIONW Cpelibl JAHHOTO pacTBOpa B
pe3yibTaTe rTuapoiIn3a 10 KaTHOHY IIMHKA:!

Zn** + H,0 — ZnOH" + H*

NN

ZnCl; + H,O = ZnOHCI + HCI

Ha menu oOpa3zyercs okcuaHas mieHka, cocrosimas u3 CuO u Cu,0, koTopast pacTBOpsieTcs Mo
JIEUCTBUEM KHCIIOTHI:

2HCI + CuO = CuCl; + H,0

2HCI + Cu,0 =2CuCl| + H,0

NIn
B6HCI + Cu,0 = 2H,[CuCls] + H,0
4) CCpC6pHHLIC YKpalICHUus 6BICTpO TEMHCIOT IIPH KYIIaHUU B TCPMAJIbHBIX HCTOYHHUKAX U3-

3a peakiuu cepedpa ¢ CepoBOIOPOAOM, KOTOPHIM HACHIIIICHBI TEPMAIbHBIE BOJIbI, B IPUCYTCTBUU
KHCTIOpOJia:

Ag + H,S + O, = AgeS| + HO

OO6pa3yromuiics cynbdua cepedpa OKpaiieH B YSPHBIN 1IBET.



Bapuanrt 4

1) MHorre MUHepaabHbIE BOABI MIOCIIE HATPEBAHUSA U YIAJIEHHUS Ia30B UMEIOT
c1a0OoIIEIOYHYIO Cpely

2) [Ipu xunssYeHnn Kak MUIIEBOM, TaK U KAIBLIMHUPOBAHHOM COJIbI IPOUCXOJIUT AKTUBHOE
BBIJICJICHHE ra3a

3) [Ipu 1onroM HaXOXASHUU OTKPHITONH OAHKH C PaCTBOPOM MEIHOIO KyIOpoca Ha BO3yXe,
Ha JIHE 4YacTo 00pasyeTcs 0cagoK

4) YacToe MbITbE PYK XO3SIMCTBEHHBIM MBUIOM CYILLIUAT KOXY

Pewenue

1) [Tocne HarpeBaHuss MUHEPAJILHOM BOJbI M YIAJIEHUS YTIIEKUCIIOT0 ra3a, H3—3a KOTOPOro

ra3upoBaHHasl BOJa UMEET KHCIIYIO Cpelly, MUHEepallbHasl BOJIA MIPEJICTABIISCT U3 ce0si pacTBOp
COJIEH, B TOM 4HCJIe OOJIBIIOE KOJIMYECTBO PACTBOPHMBIX THIPOKAPOOHATOB, KOTOPHIE
THIPOJIU3YIOTCS ¢ 00pa30BaHHEM THMIPOKUA-aHHOHOB, 00YCIIOBIMBAIONINX IETOYHYIO CPEIY
pacTBopa:

HCO3; + H,O =— H,CO3 + OH"

2) [Tpu KUNAYEHUN KaK MHUIIEBOM, TaK U KAIBIHHUPOBAHHON CO/IBI IPOUCXOAUT aKTUBHOE
BBIJICJICHUE ra3a

Kansiuauposansas cona, Na;COs, THAPOIH3YeTcs B BOXHOM pacTBope 1o arnony COs”:
CO3” + H0 == HCO;3 + OH’

HCO3 + H,O — H,CO3 + OH"

[Tumesast coma NaHCO3, Takke Tuaponu3yercs B BOAHOM pactBope o annony HCO3'™:

HCO3; + H,O — H,CO; + OH"

YBenudyeHue teMnepaTypsl BEIET K YMEHBIICHUIO pACTBOPUMOCTH YTIIEKUCIIOTO ra3a B BOJE,
PAa3J10KEHUI0 YTOJIbHON KUCIIOTHI:

H,CO3+=—H-0 + COQT

B pesynbTare, paBHOBECHE CMEIIAETCS B CTOPOHY YCUIIEHUS TUAPOJINA3A.

3) ITpu nonroM HaXOXXJEHUU OTKPBITONH OAHKU C paCTBOPOM MEIHOIO KYIOpoca Ha BO3yXe,
Ha JIHE 9acTo o0pa3yeTcsi 0caJoK B pe3ynbrate B3aumoeicTsus cynbpara memu(ll) CuSO, ¢
yIJIeKHCIBIM razoM Bozayxa CO; ¢ o6pazoBaHHEM HEPACTBOPUMOTO I'MJIpOKCOKapOOHaTa
memu(1l) (coBMeCTHBIN TUAPONIN3).

2CuS0O, + 3H,0 + COy — (CUOH)2C03l + 2H,S0,

4) X035HUCTBEHHOE MBIJIO COCTOUT M3 HAaTpUEBBIX cosel sxupHbIX kucinor RCOONa,
KOTOPbIE THIPOIU3YIOTCS 110 AHUOHY JKUPHBIX KUCIIOT:

RCOO + H;0 = RCOOH + OH"
B pe3ynbrarte runponnsa, pacTBOp X03sHCTBEHHOIO MbLIa UMEET LIEIOUHYIO CPELy.

Bepxuuii, TunuIHBIN, CIIOH KOXHU, KOTOPBIHN 3alUIIaeT BHYTPEHHUE CIOU (B TOM YHCIIC OT
MOTEPH BJIATH ), HATIOJIOBUHY COCTOUT U3 KUPHBIX KUCITIOT, KOTOPHIEC IEPEXOIAT B COJIU B
miesIo9HoOM cpezie. Takum 00pa3oM, 4aCTO€ MBIThE PYK XO3SIICTBEHHBIM MBIJIOM CYIITUT KOXKY B



pe3yJbTaTe pa3pylIeHUs JUIUIHOTO CJIOSI KOXKH B IIEJTOYHOM Cpelie BOJAHOTO pacTBOpa
XO3IUCTBEHHOT'O MbLIA.

3apaua 3 (15 6as10B)

3-1. IlonBemieHHBI HA HUTH IIUHKOBBIA KYyOMK C AJIMHON pedpa a omycTuiu B crakaH ¢ 20%
coJisiHOM kucnotoi. HavyanpHasi ckopocTh BblieNeHHs Bojopona coctaBmwia V mi/muH. KyOuk
pa3pes3anu Mo AMAaroHajad Ha JIB€ paBHbIC YAaCTH, MOJBECHIIA UX Ha HUTh U OMYCTUJIM B CTaKaH C
ToM ke KkucimoToil. Kakoil cranma Tenmepp HadaibHasg CKOPOCThb BBIJEIEHUSI BOJaOpojaa?
TemmnepaTypa pacTBopa B 000MX OMbITaX ObLJIa OJMHAKOBA.

Omeem: ygenuyumces 6 1,47 pasza.

3-2. TloxBelleHHBI Ha HUTH QJIOMUHHUEBBIH INAPUK paguycoM I ONYyCTWIM B CTaKaH,
COZIEPIKAINi CEpPHYIO KHMCIOTY C KOHIEHTpanueil 2 mons/1. HauanmpHas CKOpOCTb BBIAEIEHUS
Bojopoaa coctasuia V mi/muH. Illapuk paspesanu nomosiaM, 06e yacTH MOABECHIIN UX HA HUTh
U OIYCTHJIM B CTaKaH C CEPHOM KHUCIIOTOH ¢ KoHueHTpauuei 18 monw/n. Kakoit crama tenepn
HayaJbHask CKOPOCTh BhIeeH s Bogopoaa? Oba orbiTa IpoBOAMIKCH Iipu Temieparype 20 °C.

Omeem: ckopocms cmana pagHou Ky (naccueayus,).

3-3. XKene3Husblit KyOUK C JITUHON pedpa a TOMECTHIIN Ha THO XUMHYECKOTO CTaKaHa W MPWITHIIU K
HeMy 10%-Hyt0o comnsiHyto kuciory. HauanmbHas CKOpOCTh BBIJICJICHHS BOAOpoJaa coctaBuia V
wi/mMuH. KyOuk paspesanu Ha 8§ OIMHAKOBBIX KYOMKOB M TIOMECTHMJIM MX Ha JHO CTaKaHa Tak,
4yTOOBI € COO0I OHM HE conmpukacanuck. [locne 3Toro B crakaH NpUIMIIN Ty K€ KHCIIOTY, 4TO U B
nepBoM onbiTe. Kakoit crana Tenepb HauajdbHas CKOPOCTh BBIJENEHUS Bogopoaa? Temmnepartypa
pacTBopa B 000MX OMbITax OblIa OJMHAKOBA.

Pewenue.

Kak wu3BeCTHO, MJIsI TETEPOrE€HHBIX PEAKIMH CKOPOCTh MPSIMO MNPOMOPUHOHAIBHA IUIOMIAIN
COTPHKOCHOBEHHS. B IIepBOM Cllydae CKOPOCTh PEaKIMH MPSMO TPONOPIHOHanbHa S; = 5a’
(Tak KaK OJHOW CTOPOHOU KyOWK jexan Ha que). Korma kyOuk paspesanu, naiauHa pedpa craia
paBHOIA a/2. Tor/a IIoMaas KOHTAKTA METAIUIa ¢ KHCIOTOH coctasisier S2 = 8%(5(al2)?) = 10a.
COOTBETCTBEHHO, CKOPOCTh PEAKIIUH YBEIIMIUTCS B 2 pa3a.

3anaua 4 (15 6an710B)

4-1. C HaBeCKOM JKCJIE3HBIX OIMJIOK M3BECTHOH MacChl npoaciaim  CICAYIOUIYIO
IOCICA0OBATCIBHOCTD OIIBITOB!

1) npubasunu nipu 25 °C 10 MJI KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTHI;
2) mo6apmm 10 M1 BOJIBI,
3) npubaBuIM U30BITOK HALIATHIPHOTO CIIUPTA;

4) no6aBUIN U30BITOK KaYCTHUECKOM COJIBI U MPOITYCTUIIM TOK XJIOPA;



5) mpubaBuIM SKBUMOJSIPHOE KOJUYECTBO (T.€., TO JK€ KOJUYECTBO BEIIECTBA, CKOJIBKO OBLIO
B3SITO JKele3a) cynb(dara aMMOHHS U KOHIIEHTPUPOBAHHYIO COJISTHYIO KHCIIOTY.

IIpuBenuTe ypaBHEHHUs YKa3aHHBIX pEaKLMM, a TaKKe TPUBUAIBHOEC HA3BAHME KOHEYHOT'O
npojaykTa npeBpamieHuii. OOparuTe BHUMaHUE, YTO B KOHEYHOM MPOJYKTE NMPUMECH MPOCTOrO
BEIIECTBA METaJllla OTCYTCTBOBAA.

Pewenue:
1) peakuuu HET — MaCCUBAIINS,
2) Fe + 4AHNO3 = Fe(NO3)3 + NO + 2H,0

3) Fe(NOs3); + 3NH; + 3H,O = Fe(OH); + 3NH;NO3; (BO3MOXXHBI BapuaHThl  C
TMIPATHPOBAHHBIM OKCHIOM, METATUAPOKCHUIOM)

4) 2Fe(OH); + 10NaOH + 3Cl, = 2Na2FeO, + 6NaCl + 8H,0
5) 2Na;FeO, + 16HCI = 4NaCl + 2FeCl; + 3Cl, + 8H,0
6) FeCls + 2(NH,)2S04 + 12H,0 = 3NH,CI + (NH4)Fe(SO4),*12H,0

[Tonyyarcss Kelne30aMMOHMIHBIC KBaclbl — HMX 00pa3oBaHHE OOYCIIOBICHO HH3KOU
pacTBOPUMOCTBIO BELIECTBA

4-2. C HaBeCKOM  aJIIOMHUHHMEBBIX  HW3BECTHOM  MacChl  NpOJENAId  CJCAYIOUIYIO
MOCIIE0BATEIHHOCTD OIBITOB:

1) npuGasumu mipu 25 °C 15 MIJI KOHIIEHTPHUPOBAHHOW CEPHOM KMCIIOTHI;
2) no6aBwiH 15 M1 BOJIBI,

3) npubaBuiIM U30BITOK KAYCTUUYECKOIO MOTAIlA;

4) nponmyCTHJI TOK YIJIEKUCIIOTO ra3a;

5) npuOaBuUIKM 3KBUMOJISIPHOE KOJIMYECTBO (T.€., TO 7K€ KOJUYECTBO BEILECTBA, CKOJIBKO OBLIO
B3STO AJIOMUHHUA) Cysb(aTa KaJlus U KOHIEHTPUPOBAHHYIO COJISTHYIO KUCIIOTY.

IIpuBenuTe ypaBHEHUs YKa3aHHBIX pEaklMi, a TaKKe TPUBHAIBHOEC HA3BAHME KOHEYHOI'O
IIPOJIYKTa IIPEBPALLCHUH.

Pewenue:

1) peakiuu HET — MaccUBaLus;

2) 2Al + 3H,S0,4 = Al»(SO4)3 + 3H;

3) Alx(SO4)3 + 8BKOH = 2KAI(OH)4 + 3K,SO0,

4) 2KAI(OH)4 + CO, = 2AI(OH);3 + K,CO3 + H,0

5) AI(OH);3 + 2K3SO4 + 3HCI + 9H,0 = 3KCI + KAI(SO4),*12H,0

HOJIy‘IaTCSI AJIFOMOKAJIMCBBIC KBACIbI — UX 06pa3OBaHI/IC 06yCJ'IOBJ'ICHO HU3KOH pPacTBOPUMOCTLIO
BE€IICCTBA



4-3. C HaBecKO#l MOpoIlKa XpoMa IpoJeialiid CASAYIONIYIO MTOCIEeI0BATEIbHOCT OMBITOB:
1) npubasuau pu 25 °C 10 M1 KOHIEHTPUPOBAHHON a30THOM KHMCIIOTHI;

2) no6aBwmim 10 M1 BOJIBI,

3) npubaBuIM U30BITOK KAYCTUUYECKOU COJIbI U MPOITYCTUIIN TOK XJI0Pa;

4) npubaBuiIM KOHIIECHTPUPOBAHHYIO COJISTHYIO KHCIIOTY, SKBUMOJISIPHOE KOJIMYECTBO (T.€., TO K€
KOJIMYECTBO BEIECTBA, CKOJIBKO OBLIO B3ATO XpoMa) Cyib(aTa KaJlus U Harpelu.

[IpuBenuTe ypaBHEHHS YKa3aHHBIX pEaKIHMil, a TakKe TPUBUAIBHOE Ha3BaHHE KOHEYHOTO
NpOAyKTa npeBpaiieHuii. O0paTuTe BHUMAHUE, YTO B KOHEYHOM MPOJYKTE MPUMECH MPOCTOTO
BellecTBa MeTajljla OTCYTCTBOBaJa.

Pewenue:

1) peakuuu HET — MacCUBAIIUS,

2) Cr + 4HNO3 = Cr(NOs)3 + NO + 2H,0

3) 2Cr(NOs)s+ 16NaOH + 3Cl; = 2Na,CrO4 + 6NaNOs + 6NaCl + 8H,0
4) 2Na,CrO,4 + 2HCI = 2NaCl + Na,Cr,0; + H20

5) 2Na,Cr,07 + 14HCI = 2CrCl; + 2NaCl + 7H,0

6) CrCls + 2K;SO4 + 12H,0 = 3KCI + KCr (S0O4),*12H,0

[Tomygarcst XxpoMOKaJMeBbIE KBAclbl — UX 00pa3oBaHHE OO0YCIOBICHO HU3KOH PacTBOPUMOCTHIO
BEIIleCTBa

3apaua 5 (20 6an710B)

5-1. Ilpennoxute He MeHee 10 BelecTB, KOTOPbIE MOXHO IMOJIYUYUTh B OJHY WJIM HECKOJIBKO
CTaJIui, UCIOJIB3YS B KAUECTBE UCXOAHBIX BEIIECTB TOJAbKO aHTJIHICKYIO COJIb M XJIOPOBOJOPO/I.
VkaxuTte ycinoBus mnpoTrekaHus peakuuid. HabGop oOopynoBaHus CUMTAaTh HEOTPAHUYEHHBIM
(kpome He0OX0AUMOTO ISl SIIEPHBIX IPEBPALLICHUH).

Pewenue

3amaun UMEIOT MHOTO perieHuil. Huke npuBeicH 0JTMH U3 BAPHUAHTOB.

MgSO4*7H,0 = MgSO4 + 7H,0 (pokannBanme)

2MgSO, = 2Mg + 2503 + O, (mmn MgSO,4 = Mg + SO, + O;) — 3eKTpoIu3 paciuiaBa
2HCI = H; + Cl; (a;mextponu3 pactBopa)

2Mg + O, = 2MgO

Mg + H, = MgH; (peakuust ¢ packaJeHHBIM METaJIOM )

Mg + Cl, = MgCl,

20, = 203 (aneKTpUIeCcKHid pa3psi)

H,O + O3 =H,0, + O,



5-2. Ilpennoxute He MeHee 10 BemecTB, KOTOPHIE MOXHO TOJYYUTh B OJHY WM HECKOJIBKO
CTaJIUii, MCTIONIb3Yysl B KQU€CTBE MCXOHBIX BEIIECTB TOJBKO a3ypUT U OPOMOBOJIOPOA. YKaXKHUTE
yCIIOBUSL TpOTeKaHus peakmuii. HaGop oOopymoBaHusi cUMTaTh HEOTPAHUYCHHBIM (KpoMe
HEOOXOUMOTO ISl SIIEPHBIX MPEBPALLICHUI).

5-3. Ilpennoxure He MeHee 10 BemecTB, KOTOPbIE MOXKHO IMOJYYHTh B OJHY HJIM HECKOJIBKO
CTaJuii, UCTONB3YysS B KAayeCTBE HCXOTHBIX BEIICCTB TOJbKO KaJbIIUT W OPOMOBOJOPOI.
VKaXuTe ycIoBHS TpOTEeKaHWs peakiwii. Habop o0opynoBaHWs CUMTATh HEOTPAHUYCHHBIM
(kpoMe HEOOXOIMMOTO TS SIIEPHBIX MPEBpAICHUH ).

5-4. Ilpennoxute He MeHee 10 BellecTB, KOTOPbIE MOXHO IOJYYUTh B OJHY WJIM HECKOJIBKO
CTaJuil, UCIIONB3Yd B KAUECTBE MCXOIHBIX BEIIECTB TOJBKO a3ypUT U MOIOBOJOPOA. YKaXKHUTE
yCIOBUSL TpoTeKaHus peakiuii. Habop oOopynoBaHus cyMTaTh HEOTPAaHUYCHHBIM (KpoMe
HEO0XO0IMMOTO IS SIICPHBIX IPEBPAIICHHN ).

3anauya 6. (20 6as1;10B)
Bapuasnr 1.

FOnbr1ii xumuk 3aceman 10 T HaTpus OOTBIIMM KOJMYECTBOM CHETa, OTHAKO 0’KUAEMOTO B3PhIBa
HE M0CJe10Balo, JUIIb BBIJCINIOCh HEMHOI'O ra3a U 4acTh CHera pacrasia. PaccuuTtaiite Maccy
pacTasiBIIETO CHEra, eCJIHM TeIJIOTa TUTaBlIeHus Jibaa coctanisier 330 kk/Kr, cTaHIapTHBIC
Teru1oTh! 00pazoBaHus: Qosp(H20p.) = 292 k/Ix/Monb, Qu6p(NaOH,,.,) =469 x/Ix/Mob.
Hauansnyro Temneparypy cHera C4uTanTe paBHOU 0°C. Paccunraiite 0GheM BBIICIHBILIErOCS
IIPYU 3TOM rasa.

Pewenue
TepMOXUMHUECKOE YPABHEHUE PEAKLIUU:
Nager) + H2O(p,) = NaOH ) + 0,5H2r) + Qpoan

Tennosoit a3dpext peaximu (Ha 1 Mok Na) paBeH Qp.uu = Qosp(NaOH,,-p) - Qogp(H204p.) = 469
kJx/mMonb - 292 kJ[x/mMons = 177 kJlx/Momnb

KomnnuectBo BemectBa Hatpust v(Na) = 10 v/ 23 r/mons = 0,435 mons
Beinenmnocek Bogopoaa 0,435 mone/2 = 0,218 monb

O6bem BeeTUBIIETOCS Bojopoaa (H.y.) 0,218 monb * 22,4 n/monb = 4,88 1
Boeinenmnock termna Q = 177 xJx/mone * 0,435 monb = 77 x/[x

Macca pacTadBIICTO CHETAa paBHA OTHOIICHHUIO KOJMYCCTBA IMOTTIOMICHHOT'O TCILJIA K TCIJIOTEC
IJIaBJICHUA JIbAA.

m(cuera) = 77 xJIx / 330 xJx/kr = 0,233 kr =233 1

Omeem: Nagem,) + H2Op) = NaOH ) + 0,5H:) + 177 kdorc; V(H2,.,) = 4,88 1; M(cneea) =
233 2

Bapmuanr 2.



HO#n®Iif xuMuk 3aceimait 10 T kamus 60JbIINM KOJTUYECTBOM CHETa, OJTHAKO OXKUIAEMOTO B3phIBa
HE MOCJIEI0BAJIO, JHUIIb BBIIETUIOCh HEMHOTO ra3a U 4YacTh CHera pacrasijia. Paccuuraiite maccy
pacTasBIIIEro CHETa, €CJIM TEIUIOTa IIaBIeHus Jibaa coctaBiseT 330 k/k/Kr, cTaHIapTHBIE
Teru1oThl 00pazoBaHus: Qusp(H20kp.) = 292 kx/Monb, Qusp(KOH,.,) =371 x/[x/Momb.
Hauanbnyro TeMneparypy cHera CYuTaiTe paBHOM 0°C. Paccunraiite 06bEM BBLICITHBIIETOCS
IIPU 3TOM Trasa.

Omeem: Kem) + H2Opp) = KOHy,p) + 0,5H,1) + 79 kllotc; V(H2 1y) = 2,87 1; M(cneea) = 61 2

Bapuant 3.

FOnbIi xumuk 3ackiman 10 r ruapua HaTpust OONBLIINM KOJIUYECTBOM CHETa, IPH ITOM
BBIJICJIMJIOCH HEMHOT'O T'a3a U 4acTh CHera pacrasiia. Paccuuraiite Maccy pacTasBILIero cHera,
€CJIM TEILIOTA IUIAaBICHNU JibJa cocTaBisieT 330 kJ/Kr, cTaHAapTHBIC TEIUIOTH 00pa30BaHYs:
Qosp(NaHp) =70 x x/Moib, Qosp(H20xp.) = 292 k/Ix/Momb, Qosp(NaOH,-,) =469 k/[x/Momb.
HauanbHyio Temnepatypy cHera cuutaiite pasoii 0°C. PaccunTaiite 06heM BbIICTHBIIEIOCS
IIPU 9TOM rasa.

Omesem: NaH,,) + H2O) = NaOH,.,) + Hay + 107 klorc; V(H2 1y) = 9,34 1, M(cneea) =135 2

Bapuanrt 4.

FOnBIii xuMuk 3aceiman 10 r rugpua kamus 0OJIbIINM KOJMYECTBOM CHETa, BBIICINUIIOCH
HEMHOT'0 ra3a 1 4yacTb CHera pacrtasiia. PaccuuTaiite Maccy pacTasBIIero CHera, ecjiy Terjaora
IIaBJIeHus Jbaa cocTaisier 330 k//Kr, cTaHnapTHbIe TEII0Thl 00pazoBaHus: Qqep(KHyp) =
59 xJIx/mMonb, Qosp(H20.p.) = 292 k/Ik/MO1b, Qosp(KOH,p) =371 xx/mMouns. HauanbHyto
TEMIIEpaTypy CHEra CUNTanTe paBHON 0°C. Paccunraiite 0GbeM BBIICITHBILIErOCS IIpY 3TOM rasa.

Omsem: KH,, ) + H2Op) = KOH ) + Ho) + 20 kllore; V(H: y) = 5,6 1; M(cneea) =15 2



10 kxacc
3anaua 1. (15 6an710B)

1. MHuorue ¢u3ndeckne CBOWCTBA U XUMUYECKOE MMOBEJCHHE BEIIECTB 3aBUCUT HE TOJIHKO
OT TOpSIKA CBSI3bIBAHHSI aTOMOB M TPYII aTOMOB B MOJIEKYJIe, HO U OT HMX B3aHUMHOTO
POCTPAHCTBEHHOTO pacioyiokeHus. [[oHMMaHWe KOJIMYecTBa BO3MOXKHBIX CTEPEOM30MEPOB
(TmacTepeoMepoB U SHAHTHOMEPOB) JIJISl 3aJaHHON CTPYKTYPHOH (POpMYIIbI TO3BOJISIET BHIOPATh
ONTUMAIILHBIA ~ CTEPEOCENICKTUBHBIA IyTh TOJYYCHHUs COCAMHEHUs(MH) ¢ KOHKPETHOM
KOH(pHTypamuei.

CKOJIIbKO CTepeon30MepOB (BKIIIOYAs YHAHTHOMEPHI) COOTBETCTBYET KaXK/101 U3 MPUBEICHHBIX
CTPYKTYP.

[IpaBunbHbiii otBeT: A—1,B-3,C-2

2. MHorue Qu3nuecKkue CBOWCTBA M XMMHUYECKOE MOBEICHUE BEIECTB 3aBUCHUT HE TOJIBKO
OT TMOpsIKa CBSI3bIBaHMSI aTOMOB M TIPYyII aTOMOB B MOJIEKYJ€, HO M OT HMX B3aHUMHOIO
IIPOCTPAHCTBEHHOTO pacroyiokeHus. [loHuMaHue KOJMYecTBa BO3MOXKHBIX CTEPEOM30MEPOB
(TmactepeoMepoB U SHAHTHOMEPOB) JJIS 3aJJaHHON CTPYKTYPHOH (pOpMyIIbI TO3BOJISET BHIOPATh
ONTUMAJIBHBIA  CTEPEOCENIEKTUBHBIM IyTh IOJYYEHUS COEIUHEHUs(MH) C KOHKpPETHOU
KOH(HTypanuen.

CKoJIbKO CTepeon30MepoB (BKIIIOUAsi SHAHTHOMEPHI) COOTBETCTBYET KaKJI0UM U3 MPUBEICHHBIX

CTPYKTYP.
[N Cl. Cl Br
Br
A B C
[IpaBunbubiit otBeT: A—-1,B—-3,C -2
3. MHuorue ¢usndeckre CBOWCTBa U XMUMUYECKOE MOBEJCHUE BEIIECTB 3aBHCHUT HE TOJBKO

OT MOpsIKa CBSI3bIBaHMSI aTOMOB M TPYINI aTOMOB B MOJIEKYJE, HO U OT HX B3aUMHOIO
IIPOCTPAHCTBEHHOIO pAcNoNIokKeHUs. [loHMMaHMe KOJIMYecTBa BO3MOXKHBIX CTEPEOM30MEPOB
(TmactepeoMepoB U SHAHTHOMEPOB) /IS 3aJJaHHON CTPYKTYPHOH (pOpMYyIibl O3BOJISIET BBIOPATh
ONTUMAJILHBIA ~ CTEPEOCENCKTUBHBIA MyTh TMOJYYEHHUS COEAMHEHUS(MH) ¢ KOHKpPETHOH
KOH(Urypamueu.

CKoJIbKO CTepeon30MepoB (BKIIIOUAsi YHAHTHOMEPHI) COOTBETCTBYET KaKJI0M U3 MPUBEICHHBIX
CTPYKTYP.

F F F F F
mu S G
F F F



D-1,E-4,F-4

4. MHorue pu3nuecKkue CBOWCTBA M XUMHUYECKOE TMOBEJICHUE BEIIECTB 3aBUCUT HE TOJIBKO
OT TIOpSIKA CBS3BIBAHHWS AaTOMOB M TPYIIl aTOMOB B MOJEKYyJe, HO W OT HMX B3aUMHOTO
POCTPAHCTBEHHOT'O pacroiokeHus. [loHMMaHWe Kolu4YecTBa BO3MOXHBIX CTEPEOH30MEPOB
(TmacTepeoMepoB U SHAHTHOMEPOB) JUISl 33JJAHHOM CTPYKTYpHOH (POPMYIIBI TO3BOJISIET BBIOPAThH
ONTUMAIILHBIA ~ CTEPEOCENICKTUBHBIA IyTh TOJYYCHHUs COCAMHEHUsS(MH) ¢ KOHKPETHOH
KOH(pHTypamuei.

CKOJIbKO CTEpeon30MepOB (BKIIIOUAsi SHAHTHOMEDPBI) COOTBETCTBYET Ka)KJ10M U3 PUBEICHHBIX
CTPYKTYP.

Br | | Cl cl
Br<|:| D ]:[
|
b e Cl . Cl

D-1,E-4F-4

3agauya 2 (15 6ass10B)

2-1. B cocraBe HEKOTOPOTO COCIMHEHHMS MAacCOBBIC JOJW BOAOPOJAA, KHCIOpOoJAa |
uyscecmpanno2o anemenma coctaBisitor  0,55%; 26,18% wu  35,81%, COOTBETCTBEHHO.
Omnpenenure coCTaB ATOrO BEIIECTBA, IPUBEIUTE €ro CTPYKTypHYI0 hopmyny. K kakomy kinaccy
coeMHEHUN OHO oTHocuTcs? Ilpeanoxkure 2 peakiuu, XapaKTepU3YIOIIMEe Ba)KHEHIINE
XUMHYSCKHE CBOMCTBA ATOT0O BEIIIECTBA.

BaH,XeOg

2-2. B cocTaBe HEKOTOPOTO COCTMHEHHUsS MAacCOBBIE JIOJIM BOJOPOA, KUCIOPOAA M 3eMIAHO20
anemenma coctaBisitoT 1,31%; 31,39% u 41,72%, cooTBercTBeHHO. OmpeAenuTe coCTaB 3TOr0
BEIIECTBa, IPHUBEANTE €ro CTPYKTypHyI0 Qopmyny. K kakomy kiaccy coelMHEHURl OHO
otHocutcs? Ilpennoxure 2 peakiuu, XapakTepU3yrollue BaKHEHIIME XMMHUYECKHE CBOMCTBA
3TOrO BELIECTBA.

KoH4TeOg

2-3. B coctaBe HEKOTOPOTO COSAMHECHHSI MACCOBBIC JIOJIM BOAOPOJIA, KUCIOPOJa B (Duaiko8oeo
anemenma coctaBisitoT 0,68%; 32,67% u 43,18%, cooTBeTcTBeHHO. OMNpeAeInTe COCTaB 3TOTO
BEIIECTBa, MPHUBEAUTE €ro CTPYKTypHYH ¢opmyny. K kakomy Kiaccy coeIuHEHUl OHO
otHocurcs? [lpemnoxure 2 peakiuu, XapakTEpU3YIOIIME BaKHEHUIINE XMMHYECKUE CBOMCTBA
3TOTO BEIIECTBA.

Pewenue



1. O4eBuaHO, YTO CyMMa MAacCOBBIX JIOJICH MPUBEICHHBIX B 3a/1a4ue 3J1eMeHTOB He paBHa 100%.
CJIG,Z[OB&TGJIBHO, B COCTaB COCAMHCHHA BXOIHUT CIIC KaK MI/IHI/IMyM OJIVUH ,ZLOHOHHHTGJIBHBIﬁ
DJIEMEHT.

2. ns onpeneneHuss OpyTTo-GOPMYIIBI COSAMHECHHS MPUMEM, YTO B HEW MPHUCYTCTBYET OJUH
aToMm noza. Jlanee BRIYMCIUM KOJIMUYECTBO JAPYTHX 3JIEMEHTOB:

n(H) = 127*0,68/43,18 = 2
n(O) = 127*32,67/(43,18*16) = 6
3. Haiinem cymmapHyro Maccy ocTaBIIerocs 3jeMenTa (3jieMeHToB). OHa COCTaBUT

m = 127*(100 — 32,67 — 0,68 — 43,18) /43,18 = 69 a.e.M., 4YTO MOXET COOTBETCTBOBaTh TPEM
aTomaM HaTpus. Toraa HCKOMOE BEIIECTBO — KUCIast cojib quruaponepuoaar Harpus, NagH210sg.

4. I[aHHOC COCINMHCHHUEC, KaK U JIr00ast Kucias COJIb, ITPOABJIACT CBOICTBA KHUCJIOTHI:

NazH>10¢ + NaOH = NasH,10¢ + H,O

By,[[yql/l COJIBIO ¢J1a001 KUCIIOTHI ATO BCHICCTBO MOJKCET p€arupoBaTb ¢ CUJIbHBIMU KUCJIOTAMU:
2NazH>10¢ + 3H,S0O,4 = 2H5106 + 3Na,SO4

Takxe mepuoaaTsl 00IaAAI0T OKUCIUTEITbHBIME CBOMCTBAMHE:

NasH,106 + 4HCI = Cl, + NalO3 + 3H,0 + 2NaCl

2-4. B cocraBe HEKOTOPOTO COCAMHCHHS MAacCCOBBIC JIOJIM BOJOPOAA, KHCIOpPOJIa W
yyscecmpannoeo dnemenma coctaBisitor  3,80%; 36,17% wu  49,47%, COOTBETCTBEHHO.
Omnpenennute COCTaB ATOTO BEIISCTBA, IPUBEIUTE €ro CTPYKTYpHYIO hopmyry. K kakomy kimaccy
coenquHeHUl oHO otHocutcA? [lpennmoxxure 2 peakuuu, XapakTepU3YIOLIUE BaKHEWUIINe
XHMHYECKHE CBOHCTBA 3TOr0 BEIIECTBA.

(N H4)2H2X906

3apava 3 (15 6an710B)

3-1. C HaBeckoW JKENE3HBIX OIMWIOK W3BECTHOW MAacChl TPOJENAIH  CIEAYIOIIYIO
MIOCJIEI0BATEIbHOCTh OIBITOB:

1) npubasuau pu 25 °C 10 M KOHIEHTPUPOBAHHOM a30THON KMCIIOTBL;
2) mo6apmm 10 M1 BOJIBI,

3) npubaBuIM N30BITOK HAIIATBIPHOTO CIHUPTA;

4) noGaBUIM U30BITOK KayCTUYECKOM COJIbI U MPOITYCTUIIN TOK XJIOPa;

5) npuOaBUIM 3KBUMOJISIPHOE KOJIUYECTBO (T.€., TO K€ KOJMUYECTBO BELIECTBA, CKOJBKO OBLIO
B3STO JKelle3a) cylb(dara aMMOHMS U KOHLIEHTPUPOBAHHYIO COJISIHYIO KUCIIOTY.



[IpuBenuTe ypaBHEHHs YKa3aHHBIX pEaKlMH, a TaKKe€ TPHUBHAIBHOE HA3BAHME KOHEYHOTO
npoaykTa npespamieHnii. OOpaTuTe BHUMaHUE, YTO B KOHEYHOM MPOJYKTE MPUMECH MPOCTOrO
BEILECTBA METaJula OTCYTCTBOBAJIA.

Pewenue:
1) peakiyu HET — MACCHBAIINS;
2) Fe + 4AHNO3 = Fe(NO3)3 + NO + 2H,0

3) Fe(NO3); + 3NH; + 3H,O = Fe(OH); + 3NH;NO;3 (BO3MOKHBI BapHaHTHI c
THIPATHPOBAHHBIM OKCHIOM, METATUAPOKCHIOM)

4) 2Fe(OH); + 10NaOH + 3Cl, = 2Na2FeO, + 6NaCl + 8H,0
5) 2Na;FeO, + 16HCI = 4NaCl + 2FeCl; + 3Cl, + 8H,0
6) FeCls + 2(NH4)2S04 + 12H,0 = 3NH,CI + (NH4)Fe(SO4),*12H,0

[Tonygarcs Kene30aMMOHMMHBIE KBaclbl — HMX 0Opa3oBaHHE OOYCIIOBIEHO HM3KOU
PacTBOPUMOCTBIO BEILIECTBA

3-2.  C HaBeckoil  alIOMMHHMEBBIX  HW3BECTHOM  Macchl  Mpojeiald  CIEAYIOUIYIO
[IOCJIEI0BATEILHOCTD OIBITOB:

1) npubasuau pu 25 °C 15 M1 KOHIEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
2) noGaBwim 15 M1 BOJIBI,

3) npubaBuIKM U30BITOK KAYCTUYECKOTO MOTAIIA;

4) nmpomyCTUJIN TOK YIJIEKUCIIOTO ra3a;

5) npubaBuIM 3KBUMOJISIPHOE KOJMYECTBO (T.€., TO K€ KOJIMYECTBO BEILECTBA, CKOJIBKO OBLIO
B3SITO QIIOMHUHMS) CyNb(dara Kajaus U KOHIEHTPUPOBAHHYIO COJISTHYIO KUCIIOTY.

IIpuBenuTe ypaBHEHHs YKa3aHHBIX pEaKIMM, a TaKKe€ TPHUBUAIBHOEC HA3BAHME KOHEYHOTO
IIPOJYKTa IIPEBPALLCHUM.

Pewenue

1) peakiuu HET — MaccUBALKS;

2) 2Al + 3H,S0,4 = Al»(SO4)3 + 3H;

3) Alx(SO4)3 + 8KOH = 2KAI(OH)4 + 3K;S0,

4) 2KAI(OH), + CO; = 2AI(OH);3 + K,CO3 + H,0

5) Al(OH); + 2K5;SO4 + 3HCI + 9H,0 = 3KCI + KAI(SO4),*12H,0

[Tonygarcst anroMOKaaMeBble KBAaCIbl — UX 00pa3oBaHKUE 00YCIOBIEHO HU3KON PAaCTBOPUMOCTBIO
BELIECTBA

3-3. C HaBeCKoO# MOpOIIIKa XpoMa IPOoAeIIaIH CIISIYIOIIYIO MTOCIE0BATeIFHOCTh OIBITOB:

1) npubasumu nipu 25 °C 10 MJI KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTHI;



2) no6apmm 10 M1 BOJIBI,
3) npubaBuIM U30BITOK KAYCTUYECKOW COJIBI M TTPOITYCTHIIN TOK XJIOPA;

4) npubaBuiIM KOHIIECHTPUPOBAHHYIO COJITHYIO KHCIIOTY, SKBUMOJISIPHOE KOJIMYECTBO (T.€., TO K€
KOJIMYECTBO BEIECTBA, CKOJIBKO OBLIO B3ATO XpOMa) Cyib(aTa KaJlus U Harpelu.

IIpuBenuTe ypaBHEHHUs YKa3aHHBIX pEaKLMM, a TaKKE€ TPUBUAIBHOEC HA3BAHME KOHEYHOT'O
npojayKTa npeBpamieHnii. OOparute BHUMaHUE, YTO B KOHEYHOM MPOJYKTE MPHUMECH MPOCTOTO
BEILECTBA METaJUIa OTCYTCTBOBAJIA.

Pewenue:

1) peakuuu HET — maccUBaLys;

2) Cr + 4HNO3 = Cr(NO3)s + NO + 2H,0

3) 2Cr(NO3)s+ 16NaOH + 3Cl; = 2Na,CrO4 + 6NaNOs + 6NaCl + 8H,0
4) 2Na,CrO4 + 2HCI = 2NaCl + Na,Cr,07 + H20

5) 2Na,Cr,07 + 14HCI = 2CrCl3 + 2NaCl + 7H,0

6) CrCls + 2K;SO4 + 12H,0 = 3KCl + KCr (SO4),*12H,0

[Tonmygarcst XpoMOKaJTMeBbIE KBACIbl — UX 00pa3oBaHHe O0YCIOBICHO HU3KOH PacTBOPUMOCTHIO
BEIIleCTBa

3anaua 4 (15 6ay10B)

4-1. Ilpennoxure He MeHee 10 BemecTB, KOTOPbIE MOKHO TMOJYYUTh B OJIHY WM HECKOJIBKO
CTaJui, UCIOJIb3Yys B KAUE€CTBE UCXOJHBIX BEIIECTB TOJBKO aHTJIMICKYIO COJIb U XJIOPOBOJAOPO.
VYkaxxuTe ycloBus HpoTekaHus peakuuil. HaGop oOopymoBaHus CUMTAaTh HEOTPAHUYCHHBIM
(kpoMe HEOOXOIMMOTO IS SIIEPHBIX MPEBpAICHUH ).

Pewenue

3amayn UMEIOT MHOTO perieHnit. Huxke npuBeeH oAWH U3 BApUAHTOB.

MgSO4*7H,0 = MgSO,4 + 7H,0 (pokannBanmue)

2MgSO,4 = 2Mg + 2S03 + O, (mtu MgSO,4 = Mg + SO, + O,) — a71eKTpon3 paciiaBa
2HCI = H; + Cl; (3:exTpoau3 pactBopa)

2Mg + O, = 2MgO

Mg + H, = MgH; (peakuust ¢ packaJeHHBIM METaJIOM )

Mg + Cl, = MgCl,

207 = 203 (3neKTpUYECKHA pa3psin)

H,O + O3 =H,0, + O,

4-2. Ilpennoxure He MeHee 10 BemecTB, KOTOPblE MOKHO TMOJYYUTh B OJIHY WM HECKOJBKO
CTaJIui, UCTIONB3Yys B KQU€CTBE MCXO/HBIX BEIIECTB TOJBKO a3ypUT U OPOMOBOJIOPOA. YKaXKUTE



yCcIIoBHsS TIpoTekaHus peaknuii. HaGop oOopymoBaHus cUHTaTh HEOTPAHUYCHHBIM (KpoMme
HEO0OXOMMOTO /IS SICPHBIX TPEBPAIICHHH ).

4-3. Ilpennoxure He mMeHee 10 BemecTB, KOTOPbIE MOKHO IMOJYYUTh B OJIHY WM HECKOJBKO
CTaJul, HCHOJb3ys B KAUeCTBE MCXOJHBIX BEIIECTB TOJbKO KaJIbLUUT U OpPOMOBOJOPOI.
VYkaxuTte ycnoBus nporekanusi peakuuil. Habop oOopynoBaHus cuuTaTh HEOTPAHUYEHHBIM
(kpoMe HEOOXOIMMOTO ISl SIACPHBIX MPEBpAICHUH ).

4-4. Tlpennoxure He MeHee 10 BemecTB, KOTOPbIE MOKHO IMOJYYUTh B OJIHY WM HECKOJBKO
CTaJIUii, UCIOJIb3YSl B KAUEeCTBE MCXOJHBIX BEIIECTB TOJbKO a3yPUT U HOJOBOAOPO. YKaKHUTE
ycloBusl TpoTekaHusi peakuuil. HaGop oOopymoBanusi cuMTaTth HEOTPAaHUYEHHBIM (KpoMme
HEO0OXOAUMOTO JIsl S/IEPHBIX TPEBPAILICHHUI ).

3anaua 5. (20 6an10B)
Bapuasnr 1.

W3BecTHO, 4TO HanOoJee CTa0MIBHOMN aJUTOTPOITHOM MOAM(UKAIIEH yTaepoaa SBIIIeTCs TpadurT.
CTaOWIBHOCTH IPYrol aJUTOTPOITHON MOTU(UKAIINN YIIIepoIa — aliMasza — 00yCIaBIHBACTCS
HU3KOU CKOPOCTHIO (ha30BOTO Mepexoia u3 aiMasa B TpaduT Ipu KOMHATHOW TEMIIEpaType
BCJICJICTBHE BBICOKOM HEPrUuW akTHBAIMuU gaHHoro mnpoiecca (160 k/x/mMonp). OnHako npu
BBICOKHX TeMIIepaTypax ajamas C JIETKOCThIO MpeBpaiaercs B rpagut. Tak, Mpu HarpeBaHUU
anmasa 10 2000 °C Ge3 JOCTyTIa BO3yXa aliMa3 MpeBpaiaercs B rpagut 3a 15 MUHYT.

PaccuuraiiTe, CKOIbKO BpeMEHHU 3aiiMeT MpeBpalleHne U3 aamas3a B TpaduT npu TemrepaType
25, 1000 u 3000 °C

Pewenue:

Bpems npoTekaHus XUMHUECKOHN peakliui 00paTHO MPOMOPLHUOHATIBHO CKOPOCTH XMMHUYECKOMN
peakiuu t ~ 1/v.

Bocnonezyemcs ypaBHeHHeM AppeHuyca:

_Ea
k = Ae RT, TOC k — koHCTaHTa CKOPOCTH pCaKluu, A-— MMPEASKCIIOHCHIIUAJIBHBIM MHOXKUTCIIb, Ea
— OHCPIruAa akTUBAllUU, R-— YHUBCPCAJIbHAA Ia30BasA MMOCTOSAHHAA, T— TEMIICpaTypa B KeJ’IBBHHaX)

Jl1s OIHOM M TOH K€ PEeaKIMK, TPOTEKAIOIIEH IIPU PA3IMYHON TEMIIEPATYPE MOKHO 3aIicaTh
OTHOIIEHHE BpEMEH NMPOTEKaHUsI IpU Temriepatype 11 u T2

_Eq
t k Ae RN _Eq .1 1.
L_h T, R,
t k _Eq

gl 1
tr, = tr,e R T

Taxum o6pa3om, Bpems mipeBpaiieHus anmasa B rpadur npu 293 K (20 OC) 3aiMeT



_ 160000, 1 )
tyo; = 15 MUH x e 831 (2273 259 = =1,1-10%°mun = 2,1 - 10*%seT

Bpewmst npespanienus anmasa B rpadut mpu 1273 K (1000 °C) saitmer

160000, 1 )
t = 15MuH xe 831 (2273 1273 = 11640 MmyuH = 8 cyTOK
1273 Yy

Bpewms npeBparnienus anmasza B rpadut npu 3273 K (3000 OC) 3aiimMeT

160000, 1 )
t3p73 = 15 MuH xe 831 G273 3273 = 1,12 MmuH

Orset: 2,1 - 102%1eT, 8 cyToK, 1,12 MUHYT

Bapuanrt 2.

W3BecTHO, yTO HanboJee CTaOMIBHOM aUTIOTPONHONM MoAU(UKaIel yriaepoaa aBiseTcs rpadur.
CTabuIbHOCTH IPYrol aNIOTPOMHON MOIU(UKALIUY YIIIepo/ia, aliMasa, 00yclaBIuBaeTCs
HU3KOI CKOPOCTHIO (pa3oBOro mepexoza u3 anMasa B rpaduT Ipyu KOMHATHON TeMITepaType
BCJICJICTBHE BBICOKOW PHEPTUHU aKTHBANUKU JgaHHoro nporecca (160 k/x/monp). OqHako npu
BBICOKMX TEMIIEpaTypax ajaMa3s ¢ JISTKOCThIO IpeBpamiaercs B rpadur. Tak, mpu HarpeBaHUH
anmasa 10 2000 °C Ge3 JOCTYIIa BO3IyXa ajiMa3 MpeBpamaeTcs B rpaguT 3a 15 MUHYT.
Paccunraiite, CKOJIEKO BPEMEHH 3aiiMET MPEBpAIllcHUE U3 aliMa3a B TpadUT IpH TEMIIEpaType

10, 1500 u 250 0°C.

Omeem: 2,1 - 10?1 net, 2,72 4yaca, 3,26 MUHYT

Bapuanr 3.

N3BecTHO, yTO Hanbosee cTabuIbHOM aNIOTPOITHON MOoJU(UKaMER yriaepoaa SBisercs rpadur.
CTabuiabHOCTh APYroi alIoTpOnHON MOJU(HKALMY YIIIepoaa, atMas3a, 00ycIaBIuBaeTCs
HU3KOI CKOPOCTHIO (pa30BOro nepexoja u3 anMasa B rpauT Ipyu KOMHATHON TeMIlepaTtype
BCJIEJICTBHE BBICOKOW PHEPIUHU aKkTHBaLMU AaHHoro npouecca (160 k/[x/monp). OgHako npu
BBICOKMX TEMIIepaTypax ajiMas ¢ JIETKOCThIO IpeBpamiaercs B rpagut. Tak, npu HarpeBaHuu
amvasa 10 2000°C 6e3 JIOCTYIa BO3/yXa ajMa3 MpeBpalaercs B rpadut 3a 15 MUHYT.
PaccuuTaiite, CKOIBKO BpeMEHH 3aiiMeT MpeBpalieHre U3 anmasa B rpadut npu remnepatype 0,
700 1 2700 °C.

Omeem: 2,5-10%*2net, 854 cyToK, 2,04 MUHYT
Bapuanr 4.

N3BecTHO, yTO Hanbosee cTabUIbHOM aNTOTPOITHON MOAU(HUKaME yriaepoaa SBisercs rpadur.
CTabuiabHOCTH APYroi amIoTpOnHON MOAM(UKALIUN YIiepoaa, aamasa, 00ycaaBInBaeTCs
HU3KOI CKOpOCTHIO (pa30BOro mepexoja u3 anMasa B rpauT Ipyu KOMHATHON TeMIlepaType
BCJIE/ICTBHE BBICOKOW DHEPTHH aKTHBAIMK JaHHOTO Tpotiecca (160 x/x/mMomb). OgHako npu
BBICOKHX TEMIIepaTypax ajiMas ¢ JIETKOCThIO IpeBpamiaercs B rpadur. Tak, npu HarpeBaHuu
anmvasa 10 2000 °C Ges JOCTyIIa BO3yXa ajMa3 MpeBpalaercs B rpadut 3a 15 MUHYT.

PaccuuTaiiTe, CKOIBKO BpEMEHHU 3aliMET MpEBpaIlieHNe U3 aliMasa B rpaduT Mpu TeMIeparype
0
45,1200 u 2800 "C.



Otser: 1,2 - 108 eT, 24,88 yacos, 1,65 MUHYT

3agaua 6. (20 6a.1;10B)

1. M3omepsl A,B,C umerot obmryro dopmyny CeH7N. M3BecTtHO, uTO A 1 B B3auMOeiCTBYIOT C
XJIOPOBOIOPOIOM 00pasys cosb, C — nerko nonumepusyercs. [Ipu peakuuu ¢ 6pomHOM Bo10i1 B
naet ocaaok. [Ipeanoxure cTpyKTypHbIe (POPMYIIBI H30MEPOB U HAMMIINTE YPaBHEHUS peaKklni,
€CIM BO BCEX HM30MEpax MPUCYTCTBYET apoMaTHYeCKas T-CUCTEMA U IUIOCKOCTh CHMMETPHUU

MEePICHINKYJISIpPHAS CH.
NH, \
N
X
o OO

A B C

Omeem

2. WMzomeper A,B,C wumer oOuyto ¢opmyny CgHgNBr. WssectHo, uto A u B
B3aMMOJICHCTBYIOT C XJIOPOBOJIOPOAOM 00pa3ys coub, C — nerko nonumepusyercs. [lpu peakuuu
¢ 6pomHoii Bogori B maet ocanok. [Ipemnoxkure cTpyKTypHBIE (POPMYITBI H30MEPOB M HAIUAIINTE
YpaBHEHUS DPEAKIMi, €CIM BO BCEX H30MEpax IPHUCYTCTBYET apoMaTHUYecKas T-CUCTeMa W
IUIOCKOCTh CHMMETPUH TEPIICHINKYISIpHAS CH.

Omeem

Br
NH, \/Br

Br



11 xnace
3anaua 1. (15 6an710B)
Bapuanr 1.

Xopomo HW3BECTHO, 4YTO KETOHBI, COJAEpKaIllMe aToM BOJOpOJa B aib(a-TMOJIOKEHUH K
KapOOHUJILHOW TpYIIIe, MOTYT CYIIECTBOBAaTh KaKk B KETOHHOW, TaK W B €HOJIBHOM (opme.
MHorue XuUMHYECKHE TMpeBpalleHuss KapOOHWJIBHBIX COEIMHEHUN MPOTEKAIT HMEHHO C
ydacTueM €HOJbHOro Tayromepa. [[is mpeackazaHusi peakllMOHHOW CIIOCOOHOCTH COeIMHEHUN
BaXHO YMETh OLIEHHMBATh BKJIAJ] €HOJIHHOW (DOpPMBI B TAyTOMEPHOM PaBHOBECHH, KOTODPHIN B
MIEPBYIO OYepeb OMpPEEsIeTCs XapaKTepOM 3aMEeCTUTENIeH B MOJIEKYJI€.

Pacrnionoxxure coequHeHNs B MOPSAKE YBEIMUEHUS YCTOMYUBOCTH €HOIBHON (hOPMBI.

Bapwuanr 1a.

O o CN 0 O O
Ph)\ Ph)J\CHg o gy
Ph Ph
] 2 3 4
Q o
o)
Ph
o AN CN
5 6 7

Omeem: 6<3<1<2<7<4<5

Bapuanr 10.
O o CF, i O O
HSC)J\ H3C CH3 H3CMCH3
H5C
Ph 3
1 2 3 4
O
O
O
Ph
CF
ch)b °
CHj;
5 6 7

Omeem.6<3<1<2<7<4<5

Bapuantr 2. KuciaoTHOCTP OpPraHMYE€CKMX MOJIEKYJ BBICTYNAE€T B KadyeCTBE Ba)KHEMILETo
(hakTopa, OMpeAeNsIONIero uX PeakiMOHHYI0 CIIOCOOHOCTh, OCKOJIbKY MHOTHE OpTraHUYeCKHe
peakuuu BKIKOYAIOT JJIEMEHTAPHYKO CTAaguI0 OTHIeIUIeHUus nporoHa. [loatomy s
MpeicKa3aHus peakIIMOHHOW CITIOCOOHOCTH COSMHEHHI BaKHO YMETh OLIEHUBATh UX KHCIOTHO-
OCHOBHbLIE CBOMCTBA.



Pacnonoxure YKa3aHHBIC COCANMHCHUSA B IMOPAAKE YBCIUUCHUA KUCIOTHOCTH.

Bapuanr 2a.
OH OH OH OH OH OH
F F
NO,
1 2 3 4 5 6 7
Omeem:3<5<1<7<4<6<?2
Bapuanr 26.
OH OH
Cl cl Cl
OCH3 NO,
1 2 5 6 7

Omeem: 5<3<][<7<4<6<2

Bapwuanr 3.

CH-KucnoTHOCTh OpraHM4ecKHX MOJIEKYJ 3a4acTylO BBICTYNAaeT B KayecTBE KJIHOYEBOTO
(dakTopa, ONPEAEIAIOUIEr0 MX PEAKIHMOHHYIO crocoOHOCTh. CrOCOOHOCTh K OTLIEIUIEHUIO
IIPOTOHA OT YIJIEPOJHOTO CKEJIeTa MOJIEKYJIbl ¢ O0pa3oBaHHEM KapOaHHMOHA OIpEAeseT
BO3MOKHOCTh TPOTEKAHMsI IIMPOKOTO Kpyra MpeBpalieHuid Cc ero ydactuem. llosTomy mms
MpeAcKa3aHusi peakuuoHHON crnocoOHOCTH CH-KHUCTOTHBIX COENMHEHHH C Pa3IM4YHBIMU
ANIEKTPO(UIIaMH BaXXHO YMETHh OIEHMBATH JIETKOCTh OTIIEIUICHUS TPOTOHA, O0YCIOBICHHYIO
HaJIMYueM 3aMecTUTeNsI(eil), CHOCOOHBIX K JIe0KaIN3alliu 3JIEKTPOHHOM MJIOTHOCTH.

Pacnonoxure COCAMHCHHSA B MTOPAAKEC YBCIINYCHUA CH-xucnorHOCTH.

Bapuanrt 3a.
O o NO, j)\ O O
HsCJ\ )J\/©/ HyC~ “CHj H3CMCH3
Ph HsC
1 2 3 4
o) o) O O
_CH
Hst\N 3 Ph)ﬁ H3CMCH3
CH, CN
5 6 7

Omeem: 6 <5<3<1<2<4<7



Bapuanr 36.

o
Q o CN o 0
H3C)H HscMocsz
HsC
Ph 3
1 2 3 4
o Q 0O O
HSCJ\OCZH5 Ph H3CMCH3
Ph CF3
S 6 7

Omeem: 6<5<3<]<2<4<7

3anaua 2. (10 6a;510B)

1. MHorue ¢u3nyeckue CBOMCTBa U XHUMHUYECKOE TOBEICHHE BEIIECTB 3aBHCUT HE TOJIBKO
OT TOpsAKAa CBS3bIBAaHUS aTOMOB M TPYIII aTOMOB B MOJIEKYJ€, HO M OT WX B3aHMHOIO
IPOCTPAHCTBEHHOTO pacrojoxeHus. [loHMMaHue Kolm4ecTBa BO3MOXKHBIX CTEPEOHM30MEpPOB
(IrmacTepeoMepoB M SHAHTHOMEPOB) JUISL 33JaHHON CTPYKTYpPHOH (hOPMYIIBI TIO3BOJISIET BHIOpPATh
ONTUMAIBHBIA  CTEPEOCENCKTUBHBI IyTh IOJYYEHUS COCAMHEHHsA(MI) ¢ KOHKPETHOH
KOH(UTYyparue.

CKOJIBKO CTEpeon30MepoB (BKJIKOYAs SHAHTUOMEPHI) COOTBETCTBYET KaXKJI0M U3 MPUBEJEHHBIX
CTPYKTYP.

F F F F
F
A B C
:A-1,B-3,C-2
2. MHorue ¢Qusnyeckne CBOMCTBA U XUMHYECKOE IOBEJIECHHE BEIECTB 3aBHCUT HE TOJIBKO

OT TOpsAJKa CBA3BIBAHMS ATOMOB M TPYyNIl aTOMOB B MOJIEKYJIE, HO M OT HMX B3aHMHOIO
IIPOCTPAHCTBEHHOI'O0 PACIOJIOKEHUs. [loHMMaHue KoamdecTBa BO3MOMKHBIX CTEPEOH30MEPOB
(ImacTepeoMepoB U SYHAHTHOMEPOB) JJIS 33JJaHHOM CTPYKTYPHOM (pOpMYJIbI TO3BOJISIET BHIOPATh
ONTUMAJIBHBIA  CTEPEOCENIEKTUBHBIM MyTh IOJYYEHUS COEAMHEHUA(UMH) C KOHKpPETHOU
KOH(Urypammeu.

CKoJIbKO CTepeon30MepoB (BKIIIOUAsi YHAHTHOMEPHI) COOTBETCTBYET KaKI0M U3 MPUBEICHHBIX

CTPYKTYP.
R Cl. Cl Br



3.

MHorue ¢u3znueckre cBONCTBA U XMMHUYECKOE MOBEICHHE BELIECTB 3aBHCUT HE TOJBKO
OT TOpSAKA CBA3BIBAHHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIE, HO M OT MX B3aUMHOIO
IIPOCTPAHCTBEHHOTO  pacrnosiokeHus.  IloHMMaHume  KOJIMYECTBa  BO3MOXKHBIX
CTEPEOU30MEPOB (IUACTEPEOMEPOB M DHAHTHOMEPOB) IS 33JAHHOM CTPYKTypHOU
(dopMynbl TO3BOJISIET BBIOPATh ONTHUMAJbHBIA CTEPEOCENIEKTUBHBIA MYyTh MOIYYECHUS
coenHeHus(Mii) ¢ KOHKPETHOU KOH(HUTypannei.

CKOJIbKO CTEpeon30MepOB (BKIIIOUAsi YHAHTHOMEDPBI) COOTBETCTBYET Ka)KJ10M U3 PUBEICHHBIX

CTPYKTYP.
F F F F F
. N
F F F
D E F
D-1E-4,F-4
4. Mmuorue (1)I/I3I/I‘ICCKI/IG CBOMCTBA U XUMHUYECKOE IIOBC€ACHHUEC BCUICCTB 3aBHUCUT HC TOJIBKO

OT TOPSAJKA CBA3BIBAHMS aTOMOB U I'PYIIl aTOMOB B MOJEKYJe, HO U OT UX B3aUMHOIO
IPOCTPAaHCTBEHHOI0  pacnojoxeHus.  IloHumanue — KomuyecTBa  BO3MOXKHBIX
CTEpEOM30MEpPOB (IUACTEPEOMEPOB M SHAHTHOMEPOB) IS 3aJaHHOM CTPYKTypHOU
(GopMyJibl MO3BOJISIET BHIOpaTh ONTUMANIBHBII CTEPEOCENEKTUBHBIN MYyTh MOJyYEHUS
coenHeHUs(1ii) ¢ KOHKPETHOW KOH(HUTypanuei.

CKOJIbKO CTEpeon30MepOB (BKIIIOUAsi SHAHTHOMEPDI) COOTBETCTBYET KaXKJ10M U3 MPUBEICHHBIX
CTPYKTYP.

Br | | Cl cl
Brt I:I
b | . cl . Cl
D-1,E—4,F-4

3apaya 3 (10 6an710B)

OObsicHUTE JaHHbIE HAOIIOAEHMSI C TOUKH 3PEHUS] paBHOBECUH C Y4aCTHEM DJIEKTPOJIUTOB B
pactBope. Hanummre ypaBHEHUT XUMUYECKHUX PEAKLMI, TOATBEpKAAoIuMe Bamy runoressl.

Bapuanr 1

5)
6)

7)

8)

JlucTruiMpoBaHHas Bojia MMeeT ciabokuciyro cpenay (pH = 5-6)

JIJst CTHPKY paHbIIle HCIIOTE30BAI PACTBOP KAJTBIIMTHUPOBAHHYIO COJTY, B TO BpEMS KaK
nuiieBas coaa He 3G GeKTUBHA IS CTUPKH.

Teepaprit autpar xene3a(lll) (kpucrammoruapar) — 6enast cosib. BoaHbIi pacTBOp
Hurtpara xene3a(lll) — spko >xenTsIii.

Jlyist TpaBiieHUs MEHBIX MMEYaTHBIX IJIAT C LIETbI0 PACTBOPEHUS MEIHN HCIIONb3YIOT
BOJIHBIN PAacTBOP XJIOPHOTO XkKele3a

Pewenue



5) JIMCTHITHpOBAHHAS BOJA UMEET CITA00KHCIYIO Cpey, Tak KaK OOBIYHO B HEH
pacTBOpPEH YIIIEKUCIIBIN T'a3 U3 BO3yXa, KOTOPBIH MPH peakiuu ¢ BOAOH oOpa3yer
Ca0yro YroJbHYIO KUCIIOTY, YaCTUYHAS TUCCOIHMAIIAS KOTOPOH U JJaeT CIab0KUCTYIO
cpeny:

CO; + H)O = H,CO3 =— H + HCO3

6) KansuuuaupoBauuyio coay, Na;COs, HCoap30Baiiu st CTUPKH BCIIEACTBHE

IEJIOYHOI CPeJIbl €8 BOJHOTO PacTBOPA B Pe3yJIbTaTe THAPONIH3a 1o aHnoHy COz”
CO3” + H,0 ==HCO;3 + OH’
[Tumesas coga NaHCO3, Taxke ruapoau3yeTcsi B BOJHOM pacTBOPE MO0 aHUOHY
HCO3-Z
HCO3; + H,O = H,CO3 + OH"
BcnenctBue Toro, 4TO YroJibHAs KMCIOTA Fopa3/o Jydile JUCCOIUUPYET 110
NIEPBOI CTYNEHH, YeM 110 BTOPOH, peaKIisi THAPOInN3a Uil KapOoHaT-MoHA
CUJIbHEE CMEIIeHa B CTOPOHY 00pa30BaHUs MPOAYKTOB, YeM JIJIsl TUIPOKapOOHAT-
noHa. B pesynprate, pacTBOp KalbIIMHUPOBAHHON COJIBI UMEET CHIIbHOILEIOYHYIO
Cpeny, a MUIIEBOM COJbI —CJIa0OIIEIOUYHYIO.
[lenoynas cpeaa HeoOXoaMMa I OMBUICHUS KUPOB, KOTOPBIE COCTABIISIOT
CYILIECTBEHHYIO YacTh Ipsizu Ha oAexe. Crnaboiienounas cpeaa (Hu3Kas
KOHIIEHTPAIUs THIPOKCH/I-MOHOB) PACTBOPA MHUIIEBON COBI HEAOCTATOYHA JIJIS
3¢ (HEKTHBHOTO OMBUICHHS KUPOB.

7) B kpucramtoruapare nurpara xenesa(lll) (Fe(NO3)s-6H,0 i Fe(NO3)3-9H,0)
noH xene3a(lll) cymecTByer B Bujie O€CIIBETHOTO aKBaKOMILIEKCA [Fe(HzO)6]3+,
KOTOPBI THAPOIU3YETCS B BOJHOMU cpejie C 00pa30BaHUEM T'HIPOKCOKOMILIEKCOB
JKEJITOTO I[BeTa

[Fe(H,0)6]*" + H,0 —[Fe(H,0)s0H]** + H* + H,0
WIH
Fe® + H,0 =FeOH* + H*

8) Jlnst TpaBieHMs MEIHBIX IEYATHBIX IUIAT C IETBI0 PACTBOPEHUS ME/IU HCIIOIb3YIOT
BOJHBII pacTBOp XJIopHOTO *keie3a FeCls, T.k. MeTayuimveckasi Me/ib pearupyer ¢
comsimu xene3a(Ill), pactBopsis eé
2FeCl3;+ Cu = 2FeCl, + CuCl,

Bapuant 2

5) T'asupoBanHas Boja 0OBIYHO UMEET Ciiabokucayio cpeay (pH = 4-5)

6) Jl1st moJIocKaHUs pTa U ropiia UCIONb3YIOT PACTBOP MUILEBOM COJIBI, B TO BPEMsI Kak
MOMBITKA IPOMOJIOCKATh POT UIIU TOPIIO KAJBIUHUPOBAHHOM CO/I0H OKOHUYHUTCS
XUMHYECKUM 05KOIOM

7) BoaHbI pacTBOpP XJIOPHOTO Kejle3a UMeeT OYphIi IIBET U emié OoJiee TEMHEET IpU
HarpeBaHuMu.

8) Ecmm monerky 10 mu 50 xoneex onyctuTh B pacTBop HUTpara prytu(ll), To MOHeTKa
CTaHeT OJecTse-cepedpucTon

Pewenue



5) T'asupoBaHHas BOJa MMEET CITA00KKCIYIO CPEY, TaK KaK B HEH paCTBOPEHO OOJIBIIIOE

KOJINYECTBO YIJIEKHCIIOTO T'a3a, KOTOPbIH P Peakiuu ¢ BOJON 00pasyeT ciadyio
YTOJIbHYIO KUCIOTY, YaCTHYHAs TUCCOIMANNS KOTOPOH U AaeT CIabOKUCIIYIO Cpeny:

CO; + H),O = H,CO3 — H + HCO3

6) s mOoJOCKaHUs pTa U ropJjia UCHOJb3YyT pacTBop nuiieBoi coapl NaHCO;

BCJICJICTBHE CJIA0OIIEIOYHOM Cpe/ibl €€ BOJHOIO pacTBOPA B Pe3yJibTaTe THAPOIIH3a
no annony HCOs':

HCO; + H,O =— H,CO3 + OH"

Kanpuuuuposannas cona, Na,COs, Takke THIPOIU3YETCS B BOJHOM PAaCTBOPE IO
anmony COz”:

CO3” + HpO == HCO3 + OH’

Bcrnencreue Toro, 4to yroyipHas KUCJIOTa TOPA3/I0 JIydlle JUCCOLMUPYET 10
NIEPBOI CTYNEHH, YeM 110 BTOPOH, peaKIisi THAPOInN3a Uil KapOoHaT-MoHA
CHIJIbHEE CMEIIIEHA B CTOPOHY 00pa30BaHus IPOYKTOB, YeM JUIsSl THIPOKapOOHAaT-
noHa. B pe3ynbTare, pacTBOp KaJbIIHHUPOBAHHOW COBI HIMEET CUIIBHOIICIOYHYIO
Cpey, a MUIIEBOM COJIbI —CIIA0O0IIEIOYHYIO.

Hcrionp30BaHust 171 MOJIOCKAHUS PTa PaCTBOPA, UMEIOIETO CUIBHOIICIOYHYIO
Cpemy, IPUBOIUT K 0KOTY CITU3UCTOM 000JI0UYKH pTa , a CI1a0O0IIETI0YHY0 — HET.

7) B pactBope xsopHoro xene3a (I11) non xenesa(lll) rugponusyercs o KaTHOHY €

00pa30BaHUEM OKPAIIEHHBIX I'MIPOKCOKOMILIEKCOB:

Fe®* + H,0 = FeOH* + H' -Q

FeOH? + H,0 == Fe(OH)," + H'-Q

I[aHHBIe pe€aKuuu ABJIIIOTCSA SHAOTCPMHUYCCKUMU U YBCIIMUCHUC TCMIICPATYPhBI
MNPUBOJUT K YCHUIICHUIO THAPOJIN3a, YBCIMYCHHIO KOHICHTPAINHU OKPAIlICHHBIX
THAPOKCOKOMIIJICKCOB U YCUJICHUIO OKPACKH.

8) Monerka B 10 1 50 KOmeek UMEET B CBOEM COCTaBE MeJlb, KOTOpast SIBJISIETCsI Ooiee

AaKTHBHBIM METAJUIOM, YeM PTYTb, BHITECHSIS €€ n3 conu. OOpasyromasics
MeTaJIMYecKasi pPTyTh — METaJUI CEepeOpSHOTO IIBETA.

Hg(N03)2 + Cu=Hg| + Cu(N03)2

Bapuanr 3

5) pH KOKa-KOJIbI U CTOJIOBOI'0 YKCYyCa IIPUMEPHO OJUHAKOB, 4 KOHIICHTPpAalIuA YKCYCHOﬁ
KHCJIOTE B CTOJIOBOM YKCYCC CYIICCTBCHHO BBLIIIC KOHIICHTpAallun q)OC(pOpHOﬁ KHUCJIOTHI B

KOKa-KOJIC

6) PacTBop MuUIEBOM COMBI U PACTBOP XO3SIMCTBEHHOI'O MbLIIA MBIJIKHE HA OIIYIIb.

7) PacTBOp XJIOpH/Ia IMHKA MCITOJIB3YIOT B KAYECTBE MAsUILHOTO (DJIroca JUIs yIaIeHUs

OKCI/I)IHOI\/’I IIJICHKU C IMTOBEPXHOCTHU METAJIIIOB

8) CepeOpstHbIC yKpaIlleHHs: OBICTPO TEMHEIOT NIPU KyITaHWU B TEPMAaIbHBIX HCTOYHHUKAX

Pewenue

5) Vkcycnas kucinora CH3COOH sBnsiercst ropaszno 6onee cnaboi KUCIOTOH, YeM
optodocdopnas kucnota HzPOa, cTenens qucconuanum yKCyCHOM KMCIOTHI TOPa3io
MEHBIIIE CTENeHU AUCCOLUAIMH OPTO(POCHOPHOI KUCIOTHI:



CH3COOH == CHsCOO + H"
H;PO4 — H,PO, + H*
OnuHakoBbIli PH cOOTBETCTBYET OIMHAKOBOM KOHIICHTPAIIMH HOHOB BOJIOPO/IA.
CrnenoBarenbHO, s TOTYYSHUS OJHOW U TOM K€ KOHIIEHTPAIIUU BOJAOPOA CIEAYET
UCIIOJIb30BaTh PACTBOP YKCYCHOM KHCIOTHI HAMHOTO OOJIBIIEH KOHIICHTPAIHH, YeM
optodochopHOiA.

6) MBUIKOCTh PACTBOPOB IHIIIEBOM COJBI M XO35HCTBEHHOTO MbLIa 00YCIOBIICHBI IIETOYHON
CpelIoil JaHHBIX PaCTBOPOB B pe3yibTaTe I'MIPOIN3a [0 aHUOHY.

[Tumesast conra NaHCO3 ruaponusyeTcs B BogHOM pacTBope o anuony HCOj3':
HCO;3; + H,O == H,CO3; + OH"

XO035ICTBEHHOE MBLIIO COCTOUT U3 HaTpUEBBIX coeil sxkupHbIX kuciaor RCOONa, koTopsie
TUAPOJIU3YIOTCS IO AaHUOHY >KUPHBIX KUCIIOT:

RCOO™ + H,O = RCOOH + OH"

7) PacTBOp XJIOpH/a IMHKA MCITOJB3YIOT B KAYECTBE MasuIbHOTO (hJIF0ca IS Y aaICHHSI
OKCH[[HOfl IIJICHKH C HOBerHOCTI/I MCETAJIJIOB BCJICACTBHUC KPICJIOfI CpGILI:I JTAHHOT' O
pacTtBOpa B pe3ysbTaTe T'HAPOJIN3a 10 KATHOHY LINHKA:

Zn?* + Hy,0 — ZnOH* + H*
NJIn
ZnCly + H,O == ZnOHCI + HCI

Ha menu o6pa3yercst okcugHas ieHka, cocrosmas u3 CuO u Cu,0, kotopas
pacTBOPSETCS NOJ JEHCTBUEM KUCIIOTBHI:
2HCI + CuO = CuCl; + H,0
2HCI + Cu,0O = ZCUCIl + H,0
WITN
6HCI + Cu,0 = 2H,[CuCls] + H,O
8) CepebOpsiHble yKpallleHHs! OBICTPO TEMHEIOT MPH KYIIaHUH B TEPMaJIbHBIX HCTOYHUKAX H3-
3a peakIuu cepedpa ¢ CepoBOIOPOJIOM, KOTOPHIM HACBIIIEHBI TEPMaIbHBIC BOIbI, B
HPUCYTCTBUH KHCIIOPOJIA:
Ag + H,S + O, = Ag,S| + H,O
OO6pa3yromuiics cynbua cepedpa OKpaiieH B YePHBIN 1IBET.

Bapuanr 4

5) MHorue MHUHEpAJIbHBIC BOJIBI TOCIIC HATPEBAHHS U YIAIICHHS [a30B HMEIOT
CJ1a0O0IIETIOYHYIO Cpeay

6) Ilpu KUIITYEHUH KaK MHIIEBOH, TaK U KAILIIMHUPOBAHHOMN COJIBI TIPOUCXOTUT
AaKTUBHOE BBIJIEJICHUE Ta3a

7) Tlpum noiaroM HaxOXJICHUU OTKPHITOW OAHKH C paCTBOPOM MEIHOTO KyIopoca Ha
BO3/yX€, Ha JJHE 4YacTO 00pa3yeTcs 0CajoK

8) UYacroe MBITbE PyK XO3SHCTBEHHBIM MBIJIOM CYIIHT KOXKY

Pewenue



5) Tlocne HarpeBaHUs MUHEPAILHOMN BOJBI U YAAIECHHS YIIIEKUCIIOrO Ta3a, n3—3a
KOTOPOr'0o ra3upoBaHHas BOAa UMECT KHUCIYIO CPCAYy, MUHCPAJIbHAA BOJda
IPECTABIISET U3 ce0s PACTBOP COJIEM, B TOM YKCIIE GOJIBIIOE KOIMIECTBO
PacTBOPUMBIX THAPOKAPOOHATOB, KOTOPbIE THIPOIU3YIOTCS ¢ 00pa3oBaHHEM
THIPOKUI-aHUOHOB, 00YCIOBIMBAOLIMX HIEJIOYHYIO CPELy PACTBOPA:

HCO; + H,O — H,CO3; + OH"

6) Ilpu KMIITYEHHH KaK IHIIEBOM, TaK U KAIbIMHUPOBAHHOMN COIBI IIPOUCXOJUT
AKTHUBHOC BBIACJICHUC I'a3a

Kansuuauposannas cona, Na,COz, ruaponusyeTcs B BOAHOM PACTBOPE 110 aHUOHY

COs™

CO3” + H0 == HCO;3 + OH’

HCO3; + H,O = H,CO3 + OH"

[Mumesas coga NaHCO3, Taxke ruipoimzyercs B BoJgHOM pactBope 1o anrnony HCOs'™

HCO3; + H,O — H,CO3 + OH"

VYBennueHue TEMIICPATYPhbI BEACT K YMCHBIICHUIO PACTBOPUMOCTH YTJICKUCIIOTO
ra3a B BOJC, PA3JI0KCHUTIO erJIBHOﬁ KUCJIOTHI:

H,CO3=H,0 + COQT

B pPE3YyIbTAaTC, PABHOBECHUEC CMCIIACTCS B CTOPOHY YCUJICHUA THAPOJIN3A.

7) Tlpu nonrom HaXOXKJICHUU OTKPBITOW OAHKH C pAaCTBOPOM MEIHOIO Kylopoca Ha
BO3/yX€, Ha JJHE 4acTO 00pa3yeTcsi 0CaJIOK B pE3yJIbTaTe B3aUMOICHCTBHSA
cynbdara meau(ll) CuSOy ¢ yriuekucibim razom Bo3ayxa CO; ¢ oOpasoBanuem
HEepacTBOpUMOTro ruapokcokapoonara meau(1l) (CoBMECTHBIN THAPOIN3).

2CuS0O, + 3H,0 + COy = (CUOH)2CO3l + 2H,S0,

8) Xo3s1iCTBEHHOE MBLIO COCTOUT U3 HATPHUEBBIX colieil skupHbIX kucinor RCOONa,
KOTOPbIE THIPOIU3YIOTCS 110 AHUOHY JKUPHBIX KUCIIOT:

RCOO" + H,O = RCOOH + OH"
B pesynpraTte ruaponnsa, pacTBOp X03s1HCTBEHHOIO MbLIA HMEET IET0YHYIO CpENY.

BepxHuii, TMIUAHBINA, CIIOW KOXKU, KOTOPBIN 3alIUIIAET BHYTPEHHHUE CJIOU (B TOM YHUCIIE OT
MOTEPHU BJIATH ), HATIOJIOBUHY COCTOUT U3 KUPHBIX KUCIIOT, KOTOPHIC IEPEXOIAT B COJIU B
IesI09HOM cpese. Takum 00pa3oM, 4aCTO€ MBIThE PYK XO3SIICTBEHHBIM MBLIOM CYIITUT KOXKY B
pe3yJIbTaTe pa3pyLICHUS JUIIUIHOTO CJIOS KOXKH B IIEJIOYHON Cpelie BOJAHOIO pacTBoOpa
XO3SIICTBEHHOTO MbLJIA.

3anaua 4 (10 6an710B)

4-1. IonBenieHHBIH HA HUTHU IIMHKOBBIA KYyOMK C AJIMHON pedpa a omycTunu B crakaH ¢ 20%
coJisiHOM kucnmotol. HavyanpHas ckopocTh BblieneHHs] Bojopoja coctaBwia V mi/muH. Kyouk
pa3pes3anu Mo AUaroHajad Ha JIB€ paBHbIE YAacTH, MOABECHIIM UX HA HUTh U ONMYCTUJIHM B CTaKaH C
Tol ke kuciorod. Kakoit crama Temepp HaudajgbHas CKOPOCTh BBIICIEHHS Bojopoaa?
Temmeparypa pacTBopa B 000MX OIbITaX ObLIA OJJMHAKOBA.



Omeem: ygenuuumces 6 1,47 pa3za.

4-2. TlonBeumieHHBIH HAa HHUTH QIIOMUHHUEBBIM IIApUK paguycoM [ OMYCTWJIM B CTaKaH,
CoJIeprKalliil CepHYI0 KHUCIOTY C KOHIIEHTpaluei 2 mMonb/i. HavanpHasi CKOPOCThH BbIAETICHUS
Bojopoza cocraBuia V mi/muH. Hlapuk pazpesanu nonojam, o0e 4acTy MOJABECHIA UX HA HUTh
W ONYCTWJIM B CTaKaH C CEPHOM KHUCIOTOH ¢ KOHIeHTpamuei 18 moisb/n. Kako#t cranma temnepsb
HavaJbHas CKOPOCTh BhlJeIeHus Bogopoaa? O6a omnbiTa IpoBoAMInCh npu teMueparype 20 °C.

Omeem: cxopocms cmana pasHotl Hyuo (naccusayusi).

4-3. Xene3Hsblii KyOUK ¢ IJTHHOM pedpa a MOMECTHIIH Ha JIHO XMMUYECKOTO CTaKaHa M MPHITWIN K
Hemy 10%-Hyto consiHyro kucinory. HauyanbHas ckopocTh BbLAEICHHS BOJOpojAa cocraBuia V
wi/mMuH. KyOuk paspe3anu Ha 8§ OJMHAKOBBIX KYOMKOB M TIOMECTHJIM WX Ha JIHO CTaKaHa Tak,
4TOOBI C COOOH OHU HE CONpUKacaIUCh. [lociie 3TOro B CTakaH MPHIWIN Ty Ke KUCIOTY, YTO U B
nepBoM orbite. Kakoli crana Ternepb HauaJlbHasi CKOPOCTh BhIJENIEHUS Bojopoaa? Temmneparypa
pacTBopa B 000MX OIbITax OblIa OJMHAKOBA.

Pewenue

Kak wu3BecTHO, Ui TETEPOTEHHBIX PEAKIMHA CKOPOCTh MPSIMO IMPOMOPIUOHANBHA ILIOMIAIN
COIPHKOCHOBEHMS. B IIEpBOM Cllydae CKOPOCTh PEaKLHMH HPSAMO IPONOPUHOHANbHA S; = 5a’
(Tak KaKk OJHOM CTOpOHOM KyOuWK jexxan Ha nHe). Korma kyOuk paspesanu, AnuHa pebpa crana
paBHO# /2. Tor/aa IIomanbs KOHTAKTa MeTallla ¢ KHCIOTOM| coctasiser S2 = 8%(5(al2)?) = 10a°.
COOTBETCTBEHHO, CKOPOCTh PEAKITUH YBEIIMUUTCS B 2 pasa.

3anaua 5 (15 6ans0B)

5-1. Ilpu cxxuranuu 2,00 T HEKOTOPOTO BelIecTBa X, COAEPIKAIIETO YIIIEPO, BOJIOPO U METAILI,
nonydero 2,35 n (1.y.) COz, 2,37 T Bomsl u 0,89 r Gemoro mopomka. Omnpenenure cocraB
UCXO/IHOTO BelecTBa X M 3alHUIIUTE YpaBHEHUE PEeaKLMU TOpPEeHus 3Toro BemecTna. [IpuBeanre

HE MEHee TPEX BO3MOXKHBIX CTPYKTYPHBIX (POpMYJI BeliecTa X.

1. 13 texcra 3aaa4 O4YC€BHUAHO, YTO BCUICCTBO COXIJIM B KUCIOPOAC. OHpeI[CJ'II/IM COOTHOIICHHEC

yriepojia ¥ BOJIOpOJia B UCXOJHOM BEIECTBE.
n(C) =n(CO2) = 2,35/22,4 = 0,105 momb
n(H) = 2n(H20) = 2*2,37/18 = 0,26(3) moib
Cootnomenne C:H = 2:5.

B cocraBe ucxoanoro BemiectBa npucyrcrBoBaio 2 — 0,105*12 — 0,263*1 = 0,4767 r metanna,
kotopeie npucoeauHuaun 0,89 — 0,4767 = 0,4133 r kucimopoma. Mertamiom, aydiie BCEro

YAOBJICTBOPAIOIINUM 3THM YCIIOBUSAM, SABJIACTCA ATIOMHHUH.

Torma B ucxoHOI HaBecKe BellecTBa X MMPUCYTCTBYCT:



0,0175 mons amoMuHUS,
0,105 monsb yraepona,
0,26(3) moisb Bogopoaa,

Yro coorBerctByer Opyrro-popmyine AlCgHis. HekoTopele #u3 BO3MOXKHBIX BapHaHTOB:

AI(C2Hs)s, AI(CH3)(C2Hs)(C3H7), Al(CHs)(CoHs)(i-CsH5)

5-2. Ilpu cxuranuu 2,50 T HEKOTOpOro BemiecTBa X, COJEPKAIIEro yriepoj, BOJIOPOA U
aneMeHT, monydero 3,60 1 (H.y.) CO,, 3,38 r Bomsl u 0,62 T Genoro nopomka. Onpenenure
COCTaB HMCXOJHOrO BemecTBa X M 3alUIINTE ypaBHEHUE PEAKIMU TOPEHHS HTOr0 BEIIEeCTBA.

[TpuBenuTe HE MEHEE TPEX BO3MOXKHBIX CTPYKTYPHBIX (hOpMyI BeriecTBa X.

Omeem: BCgoH»q

5-3. [Ipu cxxuranuu 4,50 T HEKOTOPOTO BetecTBa X, COACPIKAILIETO YIIEPOl, BOJOPO U METAILI,
nonyueHo 4,56 n (n.y.) COy, 4,28 r Bogsl u 2,12 T 6emoro mopoika. Onpenenure cocTas
MCXOJHOTO BemecTBa X M 3alUIINTE YpaBHEHUE PEAKIIMN TOPSHHSI 3TOTO BemecTa. [IpuBenure

HE MEHEE TPEX BO3MOXKHBIX CTPYKTYPHBIX (POpPMYII BemiecTa X.

Omeem: GaCgH»

3agaya 6 (10 6ass10B)

6-1. [Ipennoxute He MeHee 10 BemIeCTB, KOTOPbIE MOXHO TMOJIYYUTh B OJHY WJIM HECKOJIBKO
CTaJui, UCIOJIb3Yys B KAUE€CTBE UCXOJHBIX BEIIECTB TOJBKO aHTJIMICKYIO COJIb U XJIOPOBOJOPO.
VYkaxkuTe ycloBusi MpoTekaHus peakuuil. HaGop oOopymoBaHusl CUMTAaTh HEOTPAHUYCHHBIM
(kpoMe HEOOXOIMMOTO IS SIIEPHBIX MPEBpaICHUH ).

Pewenue

3ajaun UMEIOT MHOTO penieHui. Huke npuBeneH oquH U3 BApUaHTOB.

MgSO,*7H,0 = MgSO4 + 7H,0 (mpoxanuBanue)

2MgSO, = 2Mg + 2503 + O, (umu MgSO,4 = Mg + SO, + O;) — aeKkTpou3 paciuiaBa
2HCI = H; + Cl; (3aexTpoau3 pactBopa)

2Mg + O, = 2MgO

Mg + H; = MgH; (peakmus ¢ packaJ€HHBIM METAJIJIOM )



Mg +Cly, = MgC|2
20, = 203 (371eKTpUYECKHI pa3psi)

H,O + O3 = H,0, + O,

6-2. [Ipennoxute He MeHee 10 BelIecTB, KOTOPbIE MOXHO MOJYYUTh B OJHY WJIM HECKOJIBKO
CTaJIUi, UCIIONB3Yys B KQUeCTBE MCXOJHBIX BEIIECTB TOJBKO a3ypUT U OPOMOBOJIOPOA. YKaXKUTE
ycloBusi TpoTekaHusi peakiuil. HaGop oOopymoBaHusi cuMTaTth HEOTPAaHUYEHHBIM (KpoMme
HEOOXOAUMOTO JIs /IEPHBIX TPEBPAILCHHUI).

6-3. Ilpennoxure He MeHee 10 BemecTB, KOTOPHIE MOKHO IMOJYYHTh B OJHY MM HECKOJIBKO
CTaauil, UCHONb3YyS B KAayecTBE MCXOJHBIX BEHIECTB TOJbKO KaJIbIUT U OpPOMOBOJOPO.
Vkaxure yciaoBus NpoTekaHus peakuuil. HabGop oOopynoBaHusi cuuTaTh HEOTPAaHUYEHHBIM
(kpoMe HEOOXOIMMOTO YIS SIIEPHBIX MPEBpAICHUH ).

6-4. Ilpennoxure He MeHee 10 BemecTB, KOTOPBIE MOKHO IMOJYYHTh B OJHY HJIM HECKOJIBKO
CTa/Iui, UCHOJIb3YSl B KAUE€CTBE MCXOJHBIX BEIIECTB TOJBbKO a3ypUT U HMOJ0BOAOPOJ. YKaKUTE
ycloBUsi IpoTekaHusi peakuuil. HabGop oOopymoBaHusi cuMTarh HEOTPAHUYEHHBIM (KpoMe
HE00XO0AMMOT0 JJISl SIIEPHBIX IPEBPALLCHUH ).

3agauya 7. (15 6a/10B)
Bapuanr 1.

MHorue coeqHeHHUs], SBISIONIUECST CUILHBIMU SJIEKTPOIUTaMU B BOJHBIX PACTBOPAX, SIBISIFOTCS
c1a0bIMU AJIEKTPOJIMTAMHU B KUJIKOM aMMHake. Tak, KOHCTaHTa JUCCOIMAIIMU XJIOPOBOOpOa B
skuaxoM ammuake cocrasisieT 0,0013. PaccunTaiiTe cTenedb JUCCOMMUALIMN COSTHON KUCIOTEI B
pacTBope, MOIYYeHHbIM pacTBOpeHrneM 22,4 Mi1 ra3000pa3Horo xjaopoBojopoaa (H.y.) B 1 1
JKUJIKOTO aMMHaKa. PaccunTaiiTe KOHIIEHTpAI[M HOHOB B PACTBOPE, €CIIM MOHHOE TIPOU3BEICHUE
(KOHCTaHTa aBTOIMPOTOJIM3a) aMMHAaKa COCTaBJsieT 2* 108,

Pewenue

YpaBHEHHE aBTOIIPOTOIN3a aMMHUaKa:

2NH3; — NH4+ + NH,

KoHcTaHTa aBTONPOTOIM3a aMMHaKa:

Ktz = [NH4TINH; ]

Jlucconuarus XJI0pOBOIOPO/Ia B )KHJIKOM aMMHAKe:

HCI + NH3 = NH," + CI

KoHcTanTa qucconuanuy XJa0poBoaopo/ia B )KUIKOM aMMHAaKe:

_ INHF][CIT]
HCL T TTHC



HauansHast KOHIIEHTpALKS XJIOPOBOIOPOIa PaBHA:
Co(HCI) = (22,410 1/ 22,4 mois)/ 11 = 0,001 Mob/

[TycTh KOHIICHTpAILKMS HOHOB aMMOHHS B Pe3yJIbTaTe AUCCOIMAIIMN XJI0POBOIOPOIa CTaa X
MOJIB/JI

Torz[a YpaBHCHHUEC KOHCTAHThI JUCCOHALIUN MOKHO IICPEIINCATh KaK:

xZ

Kpyoo = ————
HEL™ ¢, (HCD) — x

2
0001 %~ 0,0013

x* +0,0013x — 1,3-10° =0

Penras faHHOE KBaApaTHOE YpaBHEHUE MOIyYaeM

X =6,62-10"

[NH4"] = [CI] = 6,62-107* moms/n

Crenens mucconunanuu HCI pasua: a(HCI) = [CI] / Co(HCI) *100% = 66,2%

KOHHGHTpaHI/IIO NHZ_ HaxXoJuM U3 YPaBHCHUA KOHCTAHTBI aBTOIIPOTOJIM3a aMMHaAKa

[NH2]= [NH2]= Knns/[NH, T = 2:10%%6,62-10= 3,02-10°%° mous/in, uto 3HaunTensHO MeHee
1 monekysbl Ha 111 pactBOpa, cieqoBarenbio [NH, = 0

Orset: a(HCI) = 66,2% ; [NH;*] = [CI'] = 6,62-10 monb/1

Bapuanr 2.

MHorue coeuHeHNs, SBISIOMINECS CUIIBHBIMU 3JIEKTPOJIUTAMU B BOJIHBIX PACTBOPAX, SABIISIOTCS
CIa0BIMU AIEKTPOIUTAMU B KHIKOM aMMuake. Tak, KOHCTaHTa IUCCOIMAIuA OPOMOBOAOPOIA B
xuakom ammuake cocrapisier 0,0024. PaccunraiitTe cTeneHpb quccoiyanui OpoMOBOIOPOIHON
KHUCTIOTHI B paCTBOpPE, MOTYYEHHBIM pacTBOpeHrueM 22,4 M razoo0pa3zHoro 6poMoBo10poaa
(n.y.) B 1 1 xuakoro ammuaka. PaccunTaiiTe KOHIIEHTpallMd HOHOB B PAaCTBOPE, €CJIM MOHHOE
npou3BeieHre (KOHCTaHTa aBTOMPOTONIM3a) aMMHUaKa cocTaBiisieT 2* 1 03,

Omeem: a(HBr) = 76 %; [NHs] = [Br] = 7,60-10™ monv/n

Bapwuanr 3.

MHormue coeIuHeHuUsl, ABIISIONINECS CUIbHBIMU 3JIEKTPOJIUTAMH B BOJHBIX PACTBOpaX, SBIISIIOTCA
CITa0BIMU AJIEKTPOIIUTAMU B )KHJIKOM aMMuake. Tak, KOHCTaHTa IUCCOIMAIUU a30THON KHUCIOTHI
B kuAKoM ammuake cocrasisieT 0,0043. PaccunraiiTe cTeNEeHb AUCCOLUAIIMHN a30THOM KUCIIOTBI
B pacTBOpe, nonyyeHHbIM pactBopeHueM 0,63 r 100% a30THON KUCIOTHI B 1 11 )KMAKOTO
ammuaka. Paccunraiite KOHIIEHTpallMi HOHOB B PacTBOPE, €CIIM HOHHOE IIPOU3BEICHUE
(KOHCTAHTa aBTOMPOTONN3a) aMMHaKa cocTaBsieT 2107,



Omeem: a(HNO3) = 47,5 %; [NH4] = [NOs] = 4,75-10° monwln

Bapuanr 4.

MHorue coequHEHMs, SIBIISIOINECS CHIIBHBIMU 3JIEKTPOJIMTAMU B BOAHBIX paCTBOpax, BISAIOTCA
CJ1a0BIMU JIEKTPOJIMTAMU B )KMJIKOM aMMuake. Tak, KOHCTaHTa AUCCOLMALINN XJIOPHOM KUCIIOTBI
B KU1 IKOM ammuake cocrasiseT 0,0054. PaccunraiiTe cTeneHb AUCCOUAIMM XJIOPHON KHUCIOTHI
B pacTBOpe, nosydeHHbIM pactBopeHueM 0,1 r 100% xsiopHOM KUCIIOTHI B 1 J1 )KUJIKOTO
ammuaka. PaccunrtaiiTe KOHLIEHTpallMi HOHOB B PacTBOPE, €CIIM HOHHOE IIPOU3BEICHUE
(KOHCTaHTa aBTOMPOTOJIN3a) AMMHAKa COCTaBIsIeT 2* 103,

Omeem: a(HCIO,) = 86,2 %; [NH,"] = [CIO4] = 8,62-10™ monv/n

3anaua 8 (15 6an710B)

OpnHol W3 BaXKHEHIINX XapaKTePUCTHK XMMUYECKON peaklnu Hapsay ¢ U3MEHEHUEM TeIIOTHI,
ABIIIETCS TAK)XKE€ U M3MEHEHHUE TaKOW BaXXHOW XapaKTEPUCTUKH KaK DHTPOIHUS, KOTOPYIO MOKHO
OTIpEeIeNIUTh KaK «Mepy HeynopsaoueHHocTu». Hinke npuBenens! 3 peakimu. O6patute ocodboe
BHMMAaHHUE Ha arperarHoe COCTOSIHHUE BEIIECTB. Y KAXKUTE Kak I10 BalleMy B XOJE dTUX PEAKIUN
WU3MEHSIETCS DHTPONUs (YBEITMUMBACTCS WM YMEHBIIAETCS), a TAKKE MPEINOJIOKUTE B KAaKOH M3
3 peakiuii ©3MEHEHHE SHTPOMUH (110 MOYJII0) MAKCUMAIIBHO:

Bapuanr 1

KCIO;3 (xp) = KCI (xp) + O3 (ra3) >0 MakcUMabHOE N3MEHEHNE

N (ra3) + O, (ra3)= 2NO(ra3) >0

[uc-CyH,F; = tpanc-CoHoF; <0

Bapuanr 2

NH.ClI (xp) = NH3 (ra3) + HCI (ra3) >0 MakcHUMaIbHOE H3MEHEHUE
NH; (ra3) = H; (ra3) + N, (ra3) >0

H-CsHj, (Ta3) = Heo-CsHj; (ra3) <0

Bapmuanrt 3

Al (xp) + O, (ra3)= Al,03 (kp) <0 MakcUManbHOE U3MEHEHHE

C (xkp)+ CO; (ra3) = CO (raz) >0



H-C4H1p (ra3) = m30-C4H1p (ra3) <0

Bapuant 4

(NH3)2Cr,07 (xkp) = NH3 (ra3)+H,0 (ra3) + Cr,03 (kp) >0 MakcumasibHOE U3MEHEHHE

O, (ra3) + Cl, (ra3) = CIO (ra3) >0
[{uc-6yTen-2 (ra3)= tpanc-0yreH-2 (Ta3) <0



