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ITacnopT oHxa OLIEHOYHBIX CPEACTB 10 Y4eOHOM JMCIUIIIHHE
«XuMHUD)

B pe3ynbrate u3ydeHus: AMCHUILTUHGI " Xumusa "' CTyAeHT 1o HanpaBieHuto noarotosku 2.23.03.03
«IKCIuTyaTanust TPaHCIOPTHO-TEXHOJIIOTHUECKUX MAIINH U KOMIUIEKCOBY
JIoJIsKeH 3HATh:

- OCHOBHBIE ITOHATHUS U 3aKOHBI XMMHH, UX NTPAKTUYECKOE IPUMEHEHHUE;
- OCHOBBI TEOPUH CTPOCHHUS BEIECTBA (CTPOEHUE aTOMOB U MOJIEKYJI, 00pa30BaHNE XUMHUUYECKOM CBS-
3H, TUIIBI MEXMOJIEKYJISIPHOTO B3aUMOAEHCTBUS) U OOIIME 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUECKHUX
IIPOLIECCOB;

- OCHOBBI XMMHMYECKHX ITPOLIECCOB U COBPEMEHHBIX TEXHOJIOIMH MPOU3BOACTBA CTPOUTENBHBIX MaTe-
pHAJIOB U KOHCTPYKIIMIA;

- CBOMCTBA JIEMEHTOB U COCIUHEHUM, COCTaBIISIONIMX OCHOBY CTPOUTENBHBIX M KOHCTPYKTUBHBIX Ma-
TEpHAJIOB;

- COCTaB U CBOMCTBA FOPIOYNX BEIECTB, Ia30B, CIOCOOBI UX MEPEPAOOTKH, METObI 3AIUTHI

- OCHOBBI IEKTPOXUMUYECKUX IPOLECCOB B Pa3IMYHBIX TEXHUUECKHX YCTPOMCTBaxX U IPH B3auUMO-
JeMCTBUU MAILIMH U 000PYI0BaHMs C OKpY’Karollel cpeon;

- COCTaB OKPY’KaIOIIEH Cpeibl U BIMSAHUE HA HEE HEOPraHMYECKUX U OPraHUYECKUX COCIMHEHUN HUC-
KYCCTBEHHOI'O ITPOUCXOXKICHHUS;

- TpeOOBaHUSI TEXHUKU OE30MACHOCTH MPH J00bIYE MPUPOIHBIX CTPOUTEIBHBIX MAaT€pPHAJIOB U Ta30B,
pu paboTe ¢ XUMUYECKHMMHU BEIIeCTBAMH.

JoskeH ymeTh:

- UCIOJIb30BaTh OCHOBHBIE AJIEMEHTAaPHbBIE METOAbl XUMUYECKOTO UCCIIEIOBAaHUS BEILIECTB U COEMHE-
HUI 1 00pabaThIBaTh MOTYYCHHBIC PE3YIbTATHL;

- OLIEHUBATh KOHCTPYKLMOHHBIE U 3KCILTyaTallMOHHbIE CBOMCTBA MaTepHaJIOB, IPUMEHSEMbIX B CTPOU-
TEJIbCTBE U TEIIOra30CHA0XKEHUH;

- OLIEHMBATh BO3MOXHOCTH KOPPO3UU MAaTEpUaAIOB B IIPOLIECCE MCIIOJIb30BAaHUS U XpaHEHHUs 000pya0-
BaHUs, IPUOOPOB U MEXaHU3MOB;

- KOHTPOJIMPOBATh Ka4€CTBO OTXO/I0B IIPOU3BOJICTBA U OLIEHUBATh UX BIIMSHUE HA OKPYKAIOILYIO Cpe-
Ay,

- IPUMEHSTH IIOJyUYEHHBIE 3HAHUS 10 XUMHUU IIPU U3YYEHUU IPYruX AUCLMILINH, BBIACIATH KOHKPET-
HOE XUMHMUYECKOEe M (PU3MKO-XMMHUYECKOE COJEpXaHME B MPUKIAIHBIX 3a7adax NpodecCHOHAIbHON
NeSITEIbHOCTH.

JlosxeH BiIaieTh:

- UHCTPYMEHTapUeM IS pellieHUs] XUMUYECKUX 3a/1a4 B 00J1aCTH NPOMBIIIJICHHBIX CTPOUTEIbHBIX Ma-
TEpPHUAJIOB, TOPIOYE-CMA30YHbIX BELIECTB, TOILINBA;

- uH(opMalel 0 Ha3HAaYeHUU U 00JACTAX MPUMEHEHUS OCHOBHBIX XMMHUYECKUX BEILECTB U UX CO-
€MHEHU B TETUIOHEPTeTUKE U HKCILTyaTallul TPAHCIIOPTHBIX MEXAHU3MOB U KOMILJIEKCOB;

- 0000IIEHHBIMU TTPHEMaMH HCCIIEAOBATEIILCKON IEATENIbHOCTH (IIOCTAaHOBKA 33/1a4M B J1a00paTOPHOI
paboTe WM OTIIEIBHOM OIIbITE, TEOPETHUECKOE 0OOOCHOBAHUE U IKCIIEPUMEHTANIbHAs IIPOBEPKaA €€ pe-
IICHUSA );

- HJIEMEHTAapHBIMH IIpUeMaMH pabOThl B XUMHUUYECKOM 1a00paTOpUM M HAaBbIKAMU OOpalleHUs C Bellle-
CTBOM (TIpUTOTOBJICHHEM PAaCTBOPOB PA3IMYHON KOHLEHTpPALUHU, UCCIE0BAHUEM UX CBOMCTB METO/a-
MU XHUMHYECKOTO U (PU3UKO-XMMUYECKOI0 aHAJIN3a), OOIUMH MpaBUIaMH TEXHUKH 0€30MacHOCTH IpU
00palIeHnn ¢ XUMUYECKOU TOCY0H, Ta00paTOPHBIM 000PYA0BaHHEM U XUMHUECKUMH PEaKTHBAMU;

- OCHOBHBIMU METOAAMHU, CIIOCO0AMH M CPEJICTBAMHM MOJIyYEHHs, HAKOIUICHHsI U NepepabOoTKH XUMHYe-
CKOI HH(pOpMaIH.



2. Ilporpamma onieHUBaHHS KOHTPOJIUPYEMOH KOMIIETEHIINU:

Texymasn KoHTpommpyeMbie MOTyIH, pa3aeibl Kon koHTpOImpyemMoit Kom- HaumenoBanue
aTrecTa- (TeMbI) TUCTIUIUINHEI K UX HAUMEHO- METCHIINU OIIEHOYHOT O
s BaHUE (umu ee yacTu) CpeJCcTBa
1 Pa3znen 1. OcnoBubie 3akoHomep- | OIIK-3, OIIK-4, I1IK-21 Jlomarraue 3aa-
HOCTH XMMHYECKHUX MPOLECCOB. wms No 1-3
Tectei Ne 1 -3
MonaynbHBIN KOH-
Tpoib Ne 1
2 Pa3znen 2. XuMHYeCKHE CHCTEMEL. OIIK-3, OIIK-4, [IK-21 | JlomamHue 3aaa-
aust Ne 4-5
Tectnr Ne 4-5
MoaynbHBIN KOH-
TpoJib Ne 2
3 Pa3znen 3. OcHoBuble 3akoHOMep- | OIIK-3, OIIK-4, I1K-21 | /JlomamHee 3aja-
HOCTH 3JIEKTPOXMUMHUYECKUX IPO- Hue Ne 6
neccoB. XUMHu4ecKkas SKOJIOTH. Tect Ne 6
MonayibHBIN KOH-
Tpostb Ne 2
4 Pa3znean 4. CtpoeHue BeliecTna. OIIK-3, OIIK-4, TIK-21 | JlomamHue 3aaa-
Hust Ne7-9
Tect 7-9
1. TlepeyeHb OLIEHOYHBIX CPEACTB
HanmMeHnoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTtuka
i OI[EHOYHOTO T SRS T OIICHOYHOTO CpeJI-
CpeAcTBa cTBa B GoHIIE
1 | Homamnue 3a- | CpencTBO KOHTPOJISI, TO3BOJSIONIMX 3aKkpenuTh He | Kommiuekr pacuer-

aHus

TOJIBKO HAaBBIKH BBIqHCHeHHﬁ, HO U pa3BHUTL OIIPCIAC-
JICHHYIO CTCIICHb KOMHeTeHHI/Iﬁ B IOMCKe HamboJiee
TOYHOI'O U 6I>ICTpOFO MCTOI a pCIICHUA.

HBIX 3ala4y  KOM-
IUIGKCHOTO ~ Xapak-
Tepa.

Kontpoinbhas CpencTBo NpoBEpKH YMEHUM MPUMEHSTh NoJlydeHHble | KoMmIuiekT KOH-
pabora 3HaHUSA Ul PELICHUs 3a7a4 ONpPEEIICHHOIO THUIA MO | TPOJIbHBIX 3aJaHUU
TEME WU Pa3ferny 10 BapHaHTam
2 | Tect Cucrema CcTaHIApPTU3UPOBAHHBIX 3aJaHuM, MM03BO- | DOHJ TECTOBBIX 3a-

JSFOLIAs aBTOMATH3HPOBATh MPOLEIYPY H3MEPEHHS
YpPOBHSI 3HAHUH M YMEHUH 00yJaromerocs.

NaHWUH [0 TeEMaM
KaXXJIOTO pazena




I'OCYJAPCTBEHHOE OBPA3OBATEJ/IBHOE YUYPEX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUTHECTPOBCKHUI I'OCYJIAPCTBEHHBIII YHUBEPCUTET UM. T.I'. LIEBYUEHKO»

ECTECTBEHHO-TEOTPA®UYECKHA ®AKYJBTET
KA®EJIPA XUMHUHU U MIIX

3agaHus 10151 AOMAIIHUX (CAMOCTOSATEIbHBIX) padoT
no jucuumiune ' Xummus''
Tema 1. (Dyl—t@dM&leaJleble nOHAMUA XUMUU U UX IB0JIIOUUA. OcHoeHble Konuue-

CH18CHHbIE COOMHOUICHUA. 3AKOHbL cmexuomempuu.

CamocrosiTeibHas padora 1.

A. 3apanue 115 3aKpeNVIeHUs1 HABBIKOB PeLICHHUS 32124

1. Oxcun yraeposa (4) HaxoauTcs B cocyie eMKocThio 20 11 mpu Temriepatype 22 °C u naBnennu 500
k[la. Onpenenure Maccy ra3a B cocy/ie IpH 3aJaHHBIX YCIOBHSIX U MAacCy OJJHOW MOJIEKYJIbI 3TOTO Ta-
3a.

2. Onpenenure NpoCTeUIyo (GopMyiy CI0KHOTO BEILECTBa, ISl KOTOPOTO M3BECTHBI MOJIbHBIE
JIOJTA aTOMOB COCTABJISIONINX ero 3nemMeHToB: Ag — 7,69 %; N — 23,08 %; H — 46,15 %; O — 23,08 %.

3. B HeKoTOpOii mopuuK KpucTamioruapaTta meau (2) cynsdara cogepsxutes 1,204 - 1023 ato-
MoB cepsl 1 1,084 - 10%* aTomoB kucinopoaa. YcraHoBuTe OpMyily KPUCTAIIOTHAPATa  PacCuMTaii-
T€ YMCJI0 aTOMOB BOI0OPO/Ia B 33JaHHOM MOPLIMH CIOKHOTO BELLECTBA.

4. Onpenennute MOJSPHBIE MAaCChl 9KBUBAJICHTOB METaJlIa U cepbl, eciu 3,24 r MeTasuia oopasy-
10T 3,48 T okcuaa u 3,72 T cynbuaa 3TOro MeTaa.

5. Ompenenute, B KAKOM KOJIMYECTBE BellecTBa XpoMa (3) TUApOKCHIA COIEPIKUTCS CTOIBKO XKe
SKBUBAJICHTOB BEIIECTBA, CKOJIBKO MX coAepkutcs B 175,0 T Maruusi TMapoOKCcHa.

6. IIpu B3aMMOJEHCTBUU KHCIOPOAA C a30TOM MOJY4eHO 4 MOJb SKBHBAJIIEHTOB OKCHAA a30Ta
(4). Onpenenute 00bEMBI ra30B, BCTYMUBIINX B PEAKLUIO IPU HOPMAJIbHBIX YCIOBHUSIX.

7. PaccumTaiiTe KOJIMYECTBO BeMIECTBA SKBUBAJICHTOB ramieHoi u3Bectu (Ca(OH),), xoTopoe
notpedyetcst i HeWTpamu3auu 196 r opTrodhocopHOil KUCIOTH MPHU MOITYYEHUH OJIHO-, IBYX- U
TpeX-3aMeNIeHHOTo Kabius pocdara.

8. OnpenenuTe MOJSIPHYIO MAacCy SKBHBAJICHTA BOJBI B €€ PEAKIUAX C METAJUINYECKUM HaTpUeM
U C OKCHJIOM HaTpHsl.

9. B peakiuu HEHTpaau3aluu Kalus THAPOKCUAA OPTOMBIIMIBIKOBON kucinoTon (Hz AsO,) mo-
JsipHAsl Macca ee SKBHBAJIEHTOB OKa3ajlach paBHOW 142 r/mounb. Onpezenure, Kakas COJIb MPU STOM
oOpa3oBaiack: a) Kajlus OpTOapceHar; 0) Kajlus TMIpOOpPTOAPCEHAT; B) Kalus JUTHIPOOPTOAPCEHAT.
Hanummre ypaBHEHHE COOTBETCTBYIOIIEH PEAKIIUH.

10. [Ipu npomyckaHuu >TUIICHA 4Yepe3 OpOMHYI0O BOAy oOpasoBaics auOpomdTaH. Macca
CKJITHKU C PacTBOpOM yBenuuuiach Ha 14 r. Onpenenure 0o0beM 3TUIIEHA, BCTYIUBIIETO B PEAKIUIO
[IPU HOPMAJIbHBIX YCIOBHUSX.

b) 3aganue 15 3akpenuieHUs 3HAHUI TEOPETHYECKOr0 MaTepHaJa

Crnemyet BBIOpaTh OJTHO M3 TPEX MpeIaraeMbIX 3aaHHi.

1. CocraBbTe mepeueHb BCEX M3BECTHHIX Bam (MM HalJCHHBIX B XMMUYECKHUX CIIPABOYHUKAX)
3aKOHOB XMMMH, UCIIOJIb3Ysl IIPU ITOM XPOHOJOTHYECKYIO MM TEMAaTUYECKYIO UX KIacCU(UKALHUIO .

2. CocTaBbTe XMMHUYECKHI KPOCCBOP/I, BKIIOUAIOLIHMI HE MeHee 16 ClIoB, ¢ UCIOIB30BAHUEM OC-
HOBHBIX XUMHUUYECKUX MTOHATUH, ONpeAeICHUH, TEPMUHOB U 3aKOHOB.



3. [IpuBenuTe mpuMepbl XUMUUECKUX BEILECTB, SBISIOMUXCS aJUIOTPOITHBIMU MOJIUBUKAIMSIMH,
a Taxke MPHUMEpHl BEUIECTB, ABISIOMINXCS MOIUMOPGHBIMU MoaudUKaUsIMHU (HE MeHee § MpUMEPOB
Kax10ro Buja). OObsCHUTE SBJICHUS aJUIOTPOIIUU U OTUMOP(HUH.

Tema 2. 3Hepzemm<a XumuueckKux npouyeccoe. Tepmodunamuuecxoe u xumuueckoe
PasHoeecue. Xumuueckas Kunemuka u KamaJjius.

CamocrosiTesibHas padora 2.
A) 3aganue 1S 3aKperieHnsI HABbIKOB pellieHHs 3a/1a4

1. Onpenenure >HTAIBINIO 00pa30BaHUSA OKCHAA a30Ta (2), UCMONB3YsI CICIYIONTNE TEPMOXH-
MUYECKUE YPABHCHHS:
4NHjs(T) + 50,(1) = 4NO(r) + 6H,0(x); AH; = — 1168,80 x/Ix;
4ANHjs(T) + 30,(1) = 2Na(1) + 6H,0(k); AH, = — 1530,28 x/Ix.

2. Paznoxenne rpemyueii prytu (coenunenus HY(ONC),) mpu B3pbIBe COOTBETCTBYET TEPMO-

XUMHYECKOMY YPaBHEHHIO

Hg(ONC),(t) = Hg(x) + 2CO(r) + Ny(r), AH® =— 364,2 kJlx/MOIb.

Onpenenure 00beM 00pa30BaBIINXCS Ta30B (H.y.) U KoindecTBoO 3Hepruu (AH), BbinenuBiiei-
Cs MpHU B3pbIBE 1,5 KT Tpemyueid pTyTH.

3. Peakuust ropeHust METHIIOBOTO CITIUPTA BBIPAXKACTCSI TEPMOXUMUICCKUM YPABHCHHEM
CH30OH(x) + 1,50,(r) = CO4(T) + 2H,0(k); AH = ?

Bbrancnure TemnoBoit 3¢pdexT 3Tol peakuM W KOJIMYECTBO DHEPIUH, BBIACISAIOUICHCS TNPH
cropanuu 100 M meTmioBoro crimpta (p = 0,796 /7).

4. Omnpenenure U3MEHEHHE BHYTPEHHEW dHEpruu cucteMsl npu uctapernu 100 T xuakoro OeH-
3oma CgHg mpu Temmneparype ero KuneHus (80°C), MIPHUHSIB, YTO Mapbl OEH30J1a MOAYNHSIIOTCS 3aKOHAM
uaeanbHBIX ra3oB. Ternora ucnapenus OeHzona L = 394 JIx/r. Ilpu pacuerax 0o0bEMOM KHIKOCTH
MOKHO MpeHeOpeyb.

5. Onpenenure TemnoBoit 3ddexr AHOX,p_ ¥ n3MeHenne BHyTpenHeil sueprun AU° mpu cran-
JApTHBIX YCJOBHSIX IJI CUCTEMBI, B KOTOPOW MPOUCXOIUT peakuus runpupoBanust 3tuHa CpH, mo
YPaBHEHUIO HC=CH + 2H, = H3C-CHs;,

UCIIONB3YS CIENyIoNIne 3HaueHust sHepruu csizeit (k/x/momnb): Ec=c=811,7; Ec_¢ = 347,7;
EC—H: 413,4, EH—H = 436,0

6. PaccuntaB 3HaueHUs U3MEHEHUIN CTaHOAPTHOM SHTPOIUU AJIS MPHUBEACHHBIX HIDKE PEakiui,

OTIPE/ICIINTE, KaKask U3 HUX SBIIICTCS TCPMOJIMHAMUYICCKH BO3MOXKHOHN B H30JMPOBAHHOM CHCTEME:!
a) 4H,0(r) + 3Fe(T) = 4Ha(T) + Fe304(T);
6) A|2(804)3(T) = A|203(T) + 3803(F)
7. Peakuiys BOCCTaHOBJIICHHS OKCHA jkeTe3a (3) BOJOPOAOM MPOTEKAET M0 YPABHEHHIO
Fe,0s(t) + 3H,(1) = 2Fe(t) + 3H,0(1); AH = 96,61 xI/MOb.

Ong)ez[enme, BO3MOXXHA JIM 3Ta peaklus MPHU CTaHIAPTHBIX YCIOBHSIX, €CIM M3MEHEHHE YHTPOIUHU
ASsp. = 0,1387 xJlx/monb K. Paccunraiite, Ipu Kakoil TemIiepaType Ha4HETCS BOCCTAHOBIICHHE OK-
cupa xenesa (3).

8. Ilo 3HaueHusIM AGozgg JUUISl TIPUBEJICHHBIX HIDKE PEAKIUi ompenenure 0oyiee YCTOMYHUBYIO
CTETICHb OKUCJICHHSI CBUHIIA U CEJICHA:

a) PbO,(t) + Pb(t) = 2PbO(T);

0) 2Se0,(1) + O,(r) = 2Se0s3(T).

9. Onpenenure, npu kKakor Temneparype (298 wim 473 K) TepMoaMHAMHYECKH BBITOJHEE MPO-
BOJIMTH CJICIYIOIIYIO PEAKIUIO: Ca(OH),(1) + 2COy(1) = Ca(HCO3),(1),
eciau AGoggg = — 467 x/x/Momb, a AG0473 = — 405 x/[»/M0ab. 3aBUCUMOCTBIO AS? or TEeMITepaTypbl
MO>KHO TIpeHeOpeyb.

10. Paccuwuraiite cranmapTHoe u3MeHeHue YHeprun [ modca B peakium

AB(r) = A(T) + B(1)



npu Temreparype 660 K, eciu HauanbHOe KoiauyecTBO BemiecTBa AB B 3amkHyTOM 00BeMeE 10 11 co-
cTaBysIo0 1,7 MOJIb, @ K MOMEHTY PaBHOBECHUS B cHCTeMe oOpa3oBajoch mo 0,6 Mo BemecTB A u B.

b) 3aganue 19 3aKpensieHusi 3HAHUH TEOPETHYECKOr0 MaTepuaJia

1. IIpoBeauTe MOMHBINA aHAIH3 CIEAYIOUINX TEPMOAMHAMUYECKUX CUCTEM, OTPENEINUTE YCIOBUS
M3MEHEHHUS UX XapaKTePUCTUUECKUX (QYHKIIHI:

a) Bcenennas; 6) ConHeuHasi CUCTEMA; B) JOMEHHAs IIeUb BO BpEeMs IJIaBKH;

r) capkodar IV (aBapuitnoro) 61oka YepHoOsuibckoit ADC;

1) XUMHAYecKast KoJ0a ¢ B3aMMOICHCTBYIOIIMMH BEIIECTBAMH.

2. IIpuBeaute npuMepbl KOHKPETHBIX SK30TEPMHUYECKUX U IHAOTEPMHUUYECKUX MPOIEcCcOoB (1o 5
Ka)X/I0TO TUTIA) U 000CHYHTE, KaKie U3 HUX U NIPU KaKUX YCIOBHAX MOTYT OBITH OOpaTUMBIMHU.

3. UeM otnuuaroTces 1o cBoed mpupoje cBodoanas sueprusi ['n6dca (AG) u ceoboHas sHEp-

rust ['ensmromnbia (AF)? IlpuBeante KOHKpETHbIE IPUMEPHI UX B3aUMOJEHCTBUS ¢ SHTPOIIUEH TEpMO-
JUHAMHYECKON CUCTEMBI.

CamocrositesibHasi padora 3
A) 3aganue s 3aKpeIJIeHUs] HABBIKOB PellleHus] 3a1a4

1. KoHcTaHTa CKOPOCTH peaKIuu CUHTE3a HOI0BO0pOAa, MPOTEKAIOIICH M0 YPaBHEHUIO
Ha(r) + I2(r) = 2HI(1),
Mpu HEKOTOpou Temreparype cocraBwia 0,16. Omnpeaenure CKOPOCTh 3TOM pPEAKIMU B HadaJbHBIN
MOMEHT BPEMEHH, KOTrJa KOHIEHTpauuu peareHToB Obimu paBHBI Cou(Hz) = 0,04 momb/m u Coy(l)
=0,05 MoIb/1, a TakKe B MOMEHT, Korja npopearupyetr 75% Bogopona. Kak m3meHMIIach cKOpocThb
ATOM peakiuu?

2. Ompenenure, MPU KaKOW TeMIEpaType peakius 3akoH4IHuTcs 3a 45 muH, ecnu npu 293 K Ha
310 TpeOyercs 3 u. TemnepaTypHbIil K03()PUIMEHT CKOPOCTH peaKInu paBeH 3,2.

3. Peakmms TepMHUECKOTO Pa3sIOKEHUsI ATaHa SBISIETCS peakiuei nepsoro nmopsaka. [Ipu 823
K koHCTaHTa CKOpOCTH peakuuu paBHa 2,5- 10°ch, a npu 903 K — 141,5- 10° ¢*. Paccunraiire SHEPTUI0
aKTUBALMU U NEPUOJI IOJyNpeBpaleHus (T,,) 3Toi peakuuu npu 873 K.

4. Paznoxxenue okcuaa azoTa (1) Ha MOBEPXHOCTU 30JI0TOTO KAaTaau3aTopa MPU BBICOKUX TEM-
neparypax NpoTeKaeT 10 ypaBHEHUIO 2N20(r) + [Au](T) = 2No(T) + Oy(T) + [AU](T).

[Tpu navaneHoO¥ KoHUEeHTpanuu N,O, paBHOI 3,2 MOB/, KOHCTaHTa CKOPOCTH TOW PEeaKIuu
cocraBma 5-10™ 1/mMoib-MuH. OnpeiennTe BpeMs, 3a KOTOPOE PasToKHTCs 25% HCXOITHOTO KOJTHYC-
CTBa BEILECTBA.

5. JlokaxkuTe, 4TO peaklys B3aUMOJCHCTBHSI MypaBbUHOTO allbJeTHa U NEPOKCHUIa BOAOpOIa
¢ 00pa3oBaHUEM MYPaBbUHOM KUCIIOTHI U BOJBI SABJSIETCSA peakuueil BToporo nopsaka. M3sectHo, 4ro
yepe3 2 4 rocje Hadajga B cucteMe octasioch 50% peareHTos, a uepe3 2 4 40 MUH KOHLEHTpaLUs My-
paBbUHONM KHCIOTH cHH3WIach 10 0,215 monb/n. Hawanbueie xonunentpammun HCOH u H,O, 6bimn
OJIMHAKOBBIMH ¥ paBHBIMU 0,50 MOJIB/II.

6. Peakuus cunte3a ammuaka npu 723 K nporekaet o ypasHeHuo Ny + 3Hy <=> 2NHs.
Koncranra paBHoBecus npu 3toit Temneparype Kp = 5,34 10, Onpenenure napuuaibHOE JaBICHHUE
aMMUuaKa, eCJIM MapluaibHbIe JaBICHUS a30Ta U BOAOPOJA paBHBI cooTBeTcTBeHHO 65 717 m 20 380
I1a.

7. Ilpu Hexotopoii Temueparype u3 1 mons cynsdpoxinopuna SO,Cl,, Haxoasmerocs B 3aKpbl-
TOM cocyze eMKOCThIo 20 11, pa3naraercs 0,5 MoJib BEIECTBA IO YPABHEHUIO

SO,Cl, <=> SO, + Cl..
Onpenenure KOHCTAHTY paBHOBECHUS ATOM PEAKIUU.
8. Paccumnraiite u3MeHeHue OOIIEeTo JaBJICHUS B TETEPOTeHHON PAaBHOBECHON CUCTEME

2PbS(1) + 30,(r)<=> 2PbO(T) + 2SOy(T),
€CIIM HayalbHasi KOHIIEHTpaLus Kuciopojaa cocraisiia 0,1 Mosb/1, a K MOMEHTY paBHOBECHS ITpopea-
rupoBasio 30% HUCXOAHOTO ra3000pa3HOTO BEIIECTRA.

9. Onpenenure, B KaKyl0 CTOPOHY CMECTUTCSI pABHOBECHUE PEAKIIMU PA3IIOKEHHS
2A(r) <=>2C(r) + D(r) + AH,



eCIIH YBEIIMYNTH JABICHHE B CHCTEME B 2 Pa3a U OJHOBPEMEHHO MOHM3UTH Temmeparypy Ha 30°. Tem-
neparypHble K03 PUIMEHTHI PAMOM 1 00paTHON peakIil paBHBI COOTBETCTBEHHO 2,7 u 3,3.
10. PaBHOBeCHBIC KOHLIEHTPAIIMH BEIIECTB, YYACTBYIOLINX B PEAKLUHU dTepUUKALITU
CH3;COOH + C,HsOH <=> CH3COOC;,Hs + H,0,
paBHbl (Moiw/i): C(CH3COOH) = 0,02; C(C>HsOH) = 0,32: C(CH3COOC,Hs) = 0,08: C,(H20) =
0,08. Onpenennre paBHOBECHBIE KOHUEHTPALMKM KOMIIOHEHTOB IIOCJE CMELIEHUs PAaBHOBECHS BCIIE]I-
CTBHUE YBEJIMUYEHUS KOHLEHTPALMU 3TaHOoJIA B 4 pasa.

b) 3aganue 15 3aKkpenJieHUs1 3HAHUI TEOPETHYECKOI0 MaTepuaJia

Cnedyem 6vibpamsv 00HO U3 uemvlpex npeoiazaemulx 3a0aHuUl. .

1. OOBsicHUTE, KaKue Mepbl HEOOXOAUMO MPEANPHHATH, YTOOBI 0OpAaTHMbIE XUMHUYECKHE
MPOLIECCHl CAeNaTh MpakTHUecku HeoOpatumbiMu. [IpuBenurte mpumepbl W3 J1a0OpaTOPHOM U MpoO-
MBIIUIEHHON MPAaKTUKK U 0a3y UX NPUMEHEHHUS.

2. 2. TlpuBeaute mpumepbl KOHKPETHBIX XUMUYECKUX IPOILIECCOB, B KOTOPBIX CKOPOCTh
peaKIy He 3aBHCUT OT KOHIEHTpamuu peareHToB. KakuM o0pa3oM MOXKHO YIPaBIATh MOJOOHBIMHU
npoueccamu?

3. 3. IlpuBeuTe KOHKPETHBIE IPUMEPHl MEXAHU3MOB XMMHUYECKUX MTPOLIECCOB B TOMOTEH-
HOW M TeTeporeHHON cHucTeMax B MPHUCYTCTBUU M OTCYTCTBHMHU KaTanuzaTopoB. (Tpymoemkocts — 3
Oama).

4. llennble peakiuu. VX npakTuueckoe 3HaueHHe. MexaHu3M ACHCTBUs KaTaJln3aTopa B LIEITHOM
peaxkuuu.

Tema 3. Oowue ceoiicmea pacmeopos. Xumuueckue pagHogecus ¢ pacmeopax Cujib-
HbIX U c1aobix Inekmpoaumos. I'uoponus. Byghepuvie cucmemot.

Tema 4 Xumusn 3nemenmos u ux coeounenuii. OpzanuuecKue u HeOpP2aHu4ecKue
eeujecmea, noaumepwvl. Cmpoenue, Knaccugpuxayus, 0CHO8HbIE CEOIICHEA U HANPA G-
JIeHUs NPUMEHEHU .

CamocrosiTe1ibHas pabora 4.
A) 3ananme 1J19 3aKpenJieHUsI HABbIKOB pelleHus 3a1a4

1. K 3 1 10%-Tro pacTBOpa a30THON KUCIOTHI MIIOTHOCTHIO 1,054 /M mpubasumm 5 1 2%-ro
pacTBopa 3TOM ke KUCIOTHI IIOTHOCTHIO 1,009 r/mi. Berancnute MaccoByO JOTIO M MOJISIPHYIO KOH-
LEHTPALIMIO MOJIYYEHHOTO pacTBOpPA.

2. K 1 1 30%-ro pacTBOpa rHIpOKCHAa Kajabliys MpubaBmin 5 1 BoAsl. Paccunraiite MaccoByio
JI0JT0, MOJISIPHOCTh, MOJISUIBHOCTh U MOJIAPHYIO KOHIIEHTPALIUIO SKBUBAJIEHTA MOJYy4EHHOTO pacTBOpA.

3. Paccuuraiite ob6bem 0,2 H. pacTBOpa IIEIOYM, HEOOXOOUMBIH IJIi OCAXKACHUS B BUIEC
Fe(OH)3 Bcero xenesa, comepskarnierocs B 100 mut 0,5 H. pactBopa FeCls.

4. Ompenenure Maccy METaNIMYEeCKOro aIIOMUHUS, BCTYIMMBILIETO BO B3auMojneicTaue ¢ 891
M 15%-ro (1o macce) pacTBopa CEpHOM KHCIIOTHI.

5. PactBopumocTs cepoBosoposia B Boje npu 293 K u nasnenun 101,3 xIla paBna 2,58 M Ha |
M H,0. Paccumraiite MaccoByro goio H,S B Takom pactBope. Omnpenenure, IpU KaKOM JIaBICHHH
pPacTBOPUMOCTDH CEPOBOAOPO/IA B BOJIE YMEHBIIUTCS B IITh pas.

6. OnpenenuTe YHTAIBIINIO PACTBOPCHUS KM XJIOPHUIA B BOJE, €CJIM TIPU PAaCTBOPEHUU 25 T
KCI B 1 11 Bozbl TeMmiepaTypa MOHU3WIACH HA 1,50. VYenbHas TEIIOEMKOCTh MOJIYYEHHOIO pacTBOpPA
paBHa 4,18 JIx/r-K.

7. Ternora ruaparanuu 0€3BOJHOrO IUHKA cyiabdaTa paBHa 95,27 k/[x/monb. Onpenenure
W3MEHCHHE TeMIepaTypsl npu pactBopernn 1 mons ZnSO4 B 400 MOJIB BOJIBI, €CJIM SHTAIBIINS pac-
TtBOpeHust 1 Mot kpuctamtoruapara ZnSO,4-7H,0 B 400 moab Boas! paBua -17,70 xJx/monb. Temo-
€MKOCTb pacTBOpa UHKA cyibdara paBHa 4,19 x/r-K.

8. PaccunTaiiTe moHMKEHUE JAaBJICHUS HACBIIICHHOTO Mapa HaJ pacTBOPOM, cojepxamum 36 r
caxapo3bl C12H2011 B 540 r Bogsl nipu 315 K, ecnu maBiaeHHe HACHIIEHHOIO Iapa Haj BOJOW MpHU



3TOM Temmieparype paBHO 82 klla. OmpenenuTe OCMOTHUYECKOE JaBJIEHUE TAKOTO pacTBOpa, 3Hasl €ro
mwioTHOCTh p = 1,01 r/mi.

9. Ompenenurte MaccoByo 10110 BoJHOTO pactBopa rimuepuna CsHs(OH)s, 3Has1, 4to 3TOT pac-
TBOP KUIIUT IIPH 100,39°C.

10. JTokaxwure, kakoe BemecTBO — kKaMpapy CigH160 mnu nadranun CioHg — pactBopuiu B OeH-
3011€, ecii BHeceHne 39 r sroro Bemectsa B 1000 r 6eH3071a IpUBENO K NOHMAKEHUIO T puer H 1,3 K.

11. B pactBope 6en3oiiHoii kucinotel HC7H50, KoHIIEHTpaIus HOHOB BOAOPOIa C“(HJ') =3-10°
MoJp/11. OmpenenuTe MOJISIPHYIO KOHIIEHTPAIMIO STOTO PAacTBOpA, €CITM KOHCTAHTA JHUCCOUMAINH KH-
cnoTet Ky = 6,14-107,

12. Beruncnure aktuBHYI0 KoHleHTparuo 0,005 M pactBopa amomMuHus cynbdara, eciid Kodg-
(UIUEHTH aKTUBHOCTH Al** 1 SO,% cooTBeTCTBEHHO paBubl 0,285 u 0,495, a mI0THOCTH pacTBOpa p =
1,019 /M.

13. Beruncnure HOHHYIO CHITy pacTBopa, conepikamiero 1,59 r meau (2) cynasdara CuSO, u 0,44
r kamus cynabdara Ko,SO4 B 250 T BOABL.

14. Paccuwuraiite, B KakoM 00ObE€ME HACBIIIEHHOI'O PAacTBOPa OTPAHUYEHHO PACTBOPUMOU COJIH
cepebpa oprodocdara conepxurcs 0,15 r noHoB cepedpa.

15. Onpenenure, BoImaaeT au ocagok Maraus okcanata MgC,04, ecnu x 0,1 1 0,01 M pactBopa
Mg(NO3), mpubasieno 0,4 1 0,001 H. pactBopa Na,C,0,.

16. Beruucnure pH 0,01 M pacTtBopa aMMOHHS THIPOKCHAA U ONpEAETUTe, KaKk U3MEHHUTCS Be-
JUYHMHA BOJOPOJHOTO MOKa3aTessl, €CIIU pacTBOP pa3daBUTh B 5 pas.

17. Paccunraiite pH pactBopa, conepsxkaiero B 500 mi Boasl cMech paBHbIX 00beMoB 0,0005 M
pactBopa HCl u 0,001 M pacteopa CacCl,.

18. CocTaBbTe MOJIEKYISIPHBIE U MOHHO-MOJICKYIISIPHBIE YPaBHEHUSI pEaKIil B3aUMOICHCTBUS B
pacTBopax Mexay: a) cepebpa HUTPATOM U Kalus XpomaToM; 0) KaaMus cyab}aToM U HATPUS CYINb-
¢bumIoM; B) CONSTHON KUCIOTOH U IIMHKA HUTPUTOM.

19. CocraBbTe HOHHO-MONEKYIsIpHBIE ypaBHeHHs Tuapoiun3a coneid NasPO4, CuSQOy4, CrSz mo
BCEM BO3MOYKHBIM CTYNCHSIM. YKaXHUTE PEAKIHIO CPEbl MOJYyYCHHBIX pacTBOpoB. Hammmmre BhIpa-
KEHHSI M pacCUuTaiiTe 3HAUeHHsI KOHCTAHT THIPOJIN3a 3TUX coeAnHeHu. Crenaiite BHIBOABI MO MONY-
YCHHBIM BEJIMUYHMHAM.

20. Berumciure pH u 0ydepryro émkocts mo otHomenuio k HCIl pactBopa, moaydeHHOro MpH
cmemmBanuu 1,2 11 1,2 M pactBopa ykcycHoit kucnotsl 1 0,6 1 0,6 M pacTBopa HaTpus aleraTta.

TemadS. Okucaumenwvno - éoccmanogumenvhvie npoyeccol. IIpuuunvl 603HUKHOBE-
HUA INeKmpooOHo20 nomenyuana. Knaccugurkayus snekmpoxumuueckux ceoicme
Mmemannoe u Hememannos. Ocrnoevt 3nekmpoxumuu. I'anveanuueckue cucmemoi.
Xumuueckue ucmouyHuUKu moka.

Tema 6. Inekmponus u e2o npakmuueckoe npumenenue. Xumuueckas u 31eKmpo-
Xumuueckasn Koppozusa. Xumuueckue 0CHO8bl OXPAHbL OKPYHcarouieil cpeobl.

CamocrosiTesibHas padora 5.
A) 33)13HI/I€ AJISl 3BAKPEIVICHUA HABBIKOB PCIICHUSA 3ada1

1. ITo mpuBeEHHBIM HUXKE SJIEKTPOHHO - MOHHBIM CXEMaM COCTaBbTE YPABHEHHE OKHCIUTEIHLHO-

BOCCTAaHOBHUTEJIBHON PEAKIIMK B MOJICKYJIIPHOM BHUJIC:
3Cu° - 68 = 3Cu*"; 2NO; + 8H" + 68 = 2NO + 4H,0.

2. YCTaHOBUTE, MOKHO JIM OKHMCJIUTH HOH Fe?* 10 HOHA Fe¥ OMXpomMaT HOHOM Cr2072', KOTO-
pBIN TIpU BOCCTAHOBJICHHH B KHCIOTHOM pPacTBOpPE MpPEBpaIlacTcss B MOH cr¥* (cocTosiHMS BCEX Be-
mecTB craHaapTHbie). COCTaBbTe ypaBHECHHE OKHCIUTEIIbEHO-BOCCTAHOBUTEIBLHOM pEakiyd U pacCyu-
TalTe pa3HOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX TIOTCHITUAIOB.

3. Onpenenure o0beM 2H. pacTBOpa OPOMHCTOBOJOPOAHOM KHCIOTHI HBr, HeoOXomuMbIl aJis
BocctaroBieHus 0,25 mons K,Cr,07 mo peakiuu:

HBr + K,Cr,0; — KBr + CrBr3; + Br, + H,0.



4. MapraH1eBblid JIEKTPO/T Mn2+|Mn B pacTBOpE €ro coilu uMeeT noreHman -1,23 B. Beruuc-
JIUTE KOHLIEHTPAINIO (MOJIB/KI') HOHOB Mn®* B sToM pacTBope, eciu Ko3(pPUIMEHT aKTUBHOCTH HOHOB
paseH 0,683.

5. Paccunraiite cTaHAApPTHBIM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN IMOTECHIIMAT CHUCTEMBI IpPU
25°C, eciu Qoyrea = 0,17 B 1 B o101l cucreme conepxurcs 40% oxuciaeHnoi u 60% BOCCTaHOBIEHHOM
¢dbopMbl. B oKHCANTETEHO-BOCCTAHOBUTEIBLHON PEAKIIUN PUHUMAET Y4aCTUE OJIUH DJICKTPOH.

6. Ompenenure 4UCIIO AIEKTPOHOB, YIACTBYIONIUX B OKUCIUTEIHLHO-BOCCTAHOBUTEIHLHOM peak-
11U, €CTU QPox/red = 0,188 B, (poo,dRed = 0,158 B mpu 25°C 1 B 3TOl cucTEME OKHMCIEHHOM popMbI B 10
pa3 OoJbllie, Y4eM BOCCTAHOBICHHOM.

7. lns ranpBanndeckoro snementa  (Pt)H; | (0,008 u.) NaOH || (0,006 u.) HCI | Hy(Pt)
COCTaBbTE YpaBHEHUSI JIEKTPOAHBIX MPOILECCOB, OMPECIIUTE HANPABICHUE ABM)KEHUS DJIEKTPHUUECKO-
ro Toka u Beruuciure DJ[C (CTenmeHp MUCCONMANNY MPHUBEICHHBIX AJICKTPOJIUTOB MPUHSATH PaBHOU
100%).

8. Paccumraiite paBHOBecHyto DJIC cepebOpsiHo-nimHKOBOTO 3nmementa npu 350 K, ToxooOpa-
3YIOIIEH peakIreil B KOTOPOM SIBIISICTCS pPEaKIIUs Ag,0 + Zn <=>2Ag + Zn0O.

OObsicHHTE, MMOYEeMYy MOJYYEHHOE 3HAYEHHE HE COBMAJACT C HAMPSOKEHHEM STOr0 JJIEMEHTa,
paBHbIM 1,6 B.

9. OmpenenuTe Maccy MeIH, BBIICTUBIICHCS HA JJCKTPOE MPU MPOXOKICHUN Yepe3 dIEKTPO-
XUMHUYECKYI0 CHUCTEMY KOJMYECTBa 3JIEKTPUYECTBA, PaBHOTO 2F U BBIXOJE MEIU MO TOKY, PaBHOM
100%.

10. YcraHoBuTe, Kakue BEIIECTBA BBIIEISIOTCA HA YrOJBHBIX 3JEKTPOJAX IMPH MPOXOKICHUU
TOKa uyepe3 AekTpoiu3eps! ¢ BogubiMu pactBopamu HYCl, u K;SO,4. Hanmummure ypaBHEHUs] COOTBET-
CTBYIOIIUX 3JIEKTPOIHBIX PEAKIIUM.

Tema 7. Keanmoevie meopuu o cmpoenuu amoma u A0epHvix npespauienusx. OcHo-
6bl 10epHoil IHepeemuku. /[lokazamenbcmeo nepuooudeckozo 3axona /I.H. Menoe-
Jleeea Ha OCHO8e meopuu CMpoOeHus amoma.

CamocrosiTesibHast padora 6.

1. PykoBoactBysch [lepuoanueckoit cuctemoit xumuueckux anemenToB .M. Menneneesa, onpenenu-
T€ NOPSAKOBBIM HOMEP AJIEMEHTA 10 COKPALIEHHOMN 3JIEKTPOHHOHN (OpMyJie €r0 HEMTPaJIbHOTO aToMa,
YKaXXHUTE Ha3BaHUSI U CUMBOJIBI 3TUX 3JIEMEHTOB:

a) [Ar]4s?3d®; 6) [He]2s%2p>; B) [Kr]5s%4d*5p™.

2. PykoBOACTBySCh TOJNIOXKEHHEM dJeMeHTOB B llepmomnueckoil cucTeme, COCTaBbTE AIICK-
TPOHHBIE (POPMYITBI AaTOMOB B YKa3aHHOW CTENIEHU OKUCICHUS M B HOPMAITbHOM COCTOSIHUU:

a) S% 6) Ti; B) Ge™.

3. PykoBozacTBysick npaBuiamu KiieukoBCKOT0, ONpeeuTe MOCIeJ0BATEIbHOCTD 3aII0IHEHHS
AJICKTPOHHBIX OPOUTANIEH, JIJI1 KOTOPBIX CyMMa TJIAaBHOTO M OpOUTAIBHOTO KBAaHTOBBIX uncel (n + {)
paBHa: a) 5; 0) 6; B) 7.

4. O0ObsCHUTE, TOYEMY aTOM MEAM UMEET MEHBIIUNA 00bEeM, YEM aTOM KaJlHs, PACHOI0KEHHbBIN
B TOM K€ IpymIe U ToM ke nepuoje I[lepnoandeckoit cucreMsl xumudeckux snemeHTos .M. Menne-
neesa.

5. 3HaueHMs YHEPTUU MOHM3ALUHU aTOMOB 3ieMeHTOB VIIIA rpymnmer paBubl (B 3B): He — 24,6;
Ne — 21,6; Ar — 15,8; Kr — 14,0; Xe —12,1; Rn — 10,8. O0bsicHUTE X0/ U3MEHEHUS SHEPTUU NOHHU3A-
UM B 3TOU IpymIIe.

6. Ha ocHOBaHUM 5JIEKTPOHHOTO CTPOCHHS aTOMa CEpPhI OMpPEAETUTE YUCIO 3JIEKTPOHOB, MPHU-
HUMAIOLIUX Y4aCTHE B BOCCTAHOBIIEHUU M OKHCIEHUH 3TOTO aTOMa.

7. Onpenenure, Kakol THUMN PaAHMOAKTUBHOTO pacmajia MpHUBEAET K 0O0pa30BaHUIO JOUYEPHETO
a1ipa, SBJSIOUIETOCS U300apoM 0 OTHOUIEHHIO K UCXOAHOMY sApy. JlOKakuTe 3TO Ha KOHKPETHBIX
npuMepax.

8. JlonoHMTE COKpAIICHHBIE U HAIUIIINTE TIOJTHbIC YPaBHEHHUS SICPHBIX PEaKIIHIA:



a) "30Zn[p, n1?; 6) “z6Fe[D, ?I*'27Co; B) ?[at, D]*'17Cl; 1) PzsMn[2, a] 25V

9. Onpenenute Maccy JOYSPHET0 MPOyKTa, 00pa3oBaBmIerocs U3 24 r U30Toma *Na (r, =148
v) 3a 29,6 4 ero xpanenus. Hanummure ypaBHeHne peakuuu 3 - pacnaja pajnoaKTUBHOTO U30TOIA Ha-
Tpus — 24.

10. Cpennss npoaoHKUTENIBHOCTD KU3HH PAIHMOU30TONA CBUHIA 210pp, paBHa 10° ¢. Borancin-
Te KOHCTaHTY paroakTHBHOro pacmana (A ¢) 1 mepro moypaciiaia n3otorna cerHmna-210 (Ty, 1er).

Tema 8. Ocnosnbie nonosxcenus paziuyHbIX MeoOPUl XUMUYECKOU C8:A3U, O0pbOa
npomuegopeuuii. Onucanue XumMuueckoul C6a3u MemooOM 6AICHMHBIX C8A3eIll U Me-
MOOOM MONEKYIAPHBIX OpOumaleil.

CamocrosiTesibHast padora 7

1. Paguyc atoma Bonmopoaa paseH 3,0 HM. Beruucnure paauycsl aToMoB (Topa, Xjaopa U ioaa,
€CJIM MEXBbsJEepHbIC paccTossHus (£, HM) B MOJIEKYJaX TajloT€HOBOJOPOJOB PaBHBI COOTBETCTBEHHO:
Cy_r=92;y_c=12,8; €y_; = 16,2.

2. DHeprus AUCCOIMAINH MOJIEKYIbI Bogopoaa paBHa 435,9 k/Ix/Moub, a mpu 00pa3oBaHUHU MO-
JeKynbl cenenoBogopoaa H,Se mornomaercs 85,77 xx/moinb sHeprun. Onpeaenure cpeaHIon dHep-
ruto cBs3u H — Se.

3. lunonbHble MOMEHTHI MOJIeKyN Oopa TpudTopuzaa BF; u azota tpudtopuna NF; paBHBI co-
orBeTcTBeHHO 0 1 0,2D. OOBsicHUTE, KAKUMU TUIIAMHU THOPHAM3AIMA aTOMHBIX opOuTaneil 6opa u
a30Ta OINUCHIBACTCSI 00PA30BAHUE ITUX MOJIEKYI.

4. Onpenenute KOJIUYECTBO G- U M-CBA3EH B Mojiekynax anetwieHa C,H, u nuokcuna yriepoaa
CO,. Kakue 37eKTpOoHBI aTOMOB YIJIEpO/ia YIaCTBYIOT B 00pa30BaHUU G- U T-CBSA3EH?

5. Onummre MexaHu3M o0pa3oBaHMs XUMUYECKUX CBsi3ed B aumepe ¢ropoBonopona H,F, u B
vone okconus H;OF. CpaBuute cBOMCTBA CBs3€Hl B 3THX YaCTHIAX.

6. [TokaxxuTe MOPSAIOK pacipeneseHHs AIEKTPOHOB MO0 OPOUTAISAM TSl KaXKI0T0 aToMa B MOJie-
kynax AlBr; u H,Te. Onpenenure MexaHu3M 0o0pa30BaHUs CBSA3EH W MX BUJ B 3TUX Mojekyinax. Omn-
peaenuTe NOISIPHOCTD CBSI3€H U MOJIPHOCTh CAMUX MOJIEKYII.

7. TlocTpoiiTe SHEPreTMYECKHME aHarpaMMbl MOJIEKYISPHBIX opburtaneii uwactuy NO*T, NOu
NO~. CpaBHUTE NOPAIOK CBA3EH U DHEPTHUIO CBA3EH B ATHX YACTULIAX.

8. HUcnonb3ys MeToa MOJEKYISIpHBIX opOuTasneil, n3o0pa3uTe SHEPreTUYecKue AuarpaMMbl 00-
pasoBanms cBsisel B yactunax I3, Hy u HF; . OObACHUTE, OYEMY 3TH YaCTHIBI OKAa3bIBAIOTCS TaKH-
MU K€ yCTONYMBBIMH, KaK U MOJIEKysl [, H, u HF .

9. Vkaxute, Kakoll TUI KPUCTAIIIMUYECKON PELIECTKU (aTOMHasi, MOJEKYIsIpHasl, HOHHAs, MeTal-
JMYecKas) XapaKTepeH AJI KaKIOro W3 CIEAYIOIIMX TBEPAbIX XMMHUECKHX BELIECTB: JKEJIE€30; KPeM-
HUH; a30T (MIpU TemIiepaType 3aTBepleBaHus1); Maraus xjaopua. OO0bsIcHUTE, KaKOH THI XUMHYECKOU
CBSI3M OCYLIECTBIIIETCS B YKA3aHHBIX BELIECTBaX, KaKME M3 HUX SIBJSIOTCS NPOBOJHUKAMM, a KaKHE -
TUDIIEKTPUKAMHU.

10. Onupasice Ha MPEACTaBICHUS O MOJSPU3AIUN HOHOB B MOHHBIX COEJIMHEHUSX, OOBSICHUTE,
KaKoe W3 COeIMHEeHM — Maraus kapoonat M gCO; wunu nmHka kapooHat ZnC05; tepMmudecku Oolee
YCTOWYHUBO.

Tema 9. Bzaumooeiicmeue mesrcoy monexkynamu. Bzaumooeiicmeusn mesxncoy uacmu-
uamu eeuyecme, Hax00AWUXCA 6 PA3TUYHBIX A2PE2AMHBIX COCMOAHUAX.

CamocrosiTesqibHasi padora 8

1. Onpenenure 3apsapl KOMILIEKCOOOpa3oBaTenneil, HX KOOpAWHAIIMOHHBIC YMCIIA U IaliTe Ha3Ba-
HUS CJICIYIONUM KOMIUIEKCHbIM coemunenusm: K, [PtCl,(OH),]; [Ni(NH3)¢]S,05; [Cr(H,0)3F5];
[Fe(H20)6][Hgl4].

2. CocTaBbTe KOOPAMHALMOHHBIE (DOPMYIIBI CIIEAYIOINX KOMIUIEKCHBIX COSIMHEHHI:
a) aMMOHHS IMAMMHUHOTETPAaTHOI[aHATOXpoMAT (3);
0) aKkBaTpUaMMHHOAUXJIOpOKOOabTa (3) XJIOpUL;



B) aKBaTPHAMMHHOIUXJIOPOATIOMUHUS Tpuateratodeppar (2);
') OKTaKapOOHUIAUPOIHI.

3. U3 pacTBOpa KOMILIEKCHOTO COEIMHEHUS KPACHO-(DHOIETOBOTO I[BETA YMIUPUIECKON PopMYy-
ne1 CoBrSO,4- 5NH3 He ynaéres ocaauth OpoMUA-UOHBI Br™, HO MpU NEHCTBUH HA 3TOT PAacTBOP HO-
Hamu Ba?" ocaxnarorcs cynsdar-nonsl SOZ~ B Buje 6apus cynsdara BaS0,. U3 pacTBopa Apyroro
M30Mepa TOro KOMIUIEKCHOTO COeIMHEHUS TOH jKe SMIMPHUECKOi (hOpMyIIbl, HO KpACHOTO I[BETa, Ha-
060poT, He yaaéTcs ocaauth SO~ - HOHBL, HO AelicTBreM AgN O3 Ha TOT PacTBOP OCa)kAaloTCs Opo-
MuA-uoHbl Br™B Bune cepebpa 6pomuna AgBr. CocTaBbTe KOOPAUHAIMOHHBIE (POPMYIIBI H30MEPOB
KOMIUIEKCHOTO COEIMHEHUSI.

4. VI3 BomHOTO pacTBopa, coaepxaiiero 0,04 MoIb KOMITJIEKCHOTO coenHeHus1 coctaBa PtCly, -
3NH;, npu nobaBieHun cepedpa Hurpara ocaxnaaercs 0,04 monb cepedpa xmnopuga. CocTaBbTe KOOP-
TUHAIMOHHYIO0 (POpPMYITy KOMIUIEKCHOTO COEIMHEHUS U HA30BUTE €rO0.

5. Hcrnonp3yst cipaBoYHBIC TaHHBIE, OOBSICHHUTE, TIOUYEMY HEBO3MOXKHA PEAKIMS MEXKIY aHHOHA-
mu [Fe(CN)g]®~ u NCS™, Ho Bo3MoskHa peakius Mexay anuoHamu [Fe(NCS)g]3™ u CN~. Hanumu-
T€ ypaBHEHHE BO3MOXKHOU PEaKIMi OOMeHa.

6. U3 coueranns uactnn Co3*, NHz, NO, n K* MOXHO cOCTaBUTH CeMb KOOPAMHALMOHHBIX
(bopMyT KOMIUIEKCHBIX coenuHeHHi KoOanbra, omgHa u3 koTtopeix [Co(NH3)g](NO,)3. CoctaBbTe
(GOpPMYITBI IPYTHX MIECTH KOMIUIEKCHBIX COSAMHCHHI KOOAIbTA.

7. DKCIEpUMEHTAILHO YCTAHOBIEHO, YTO KOMIUIEKCHbIH anuoH [Ni(CN),]?~ mposBiser aua-
MarHuTHbBIE CBOMCTBA. VCMonb3ys METOJ| BaJICHTHBIX CBSI3€H, ONpENeInTe THII TUOPUIU3ANUN aTOM-
HBIX opOuTanel mpu oOpa30BaHUK 3TOTO HOHA.

8. CocTaBbTe SHEpPreTUUECKyI0 JuarpaMMy o0pa3oBaHus CBs3eil B koMiuiekcHoM uoHe [TiFg]?™,
UCTIONB3Ysl METO/ MOJIEKYJISIPHBIX OpOUTAaIeH.

9. C mo3uiuit TeOpUH MOJIS JIMTAHJIOB O CTPOCHUH KOMIUIEKCHBIX COCTUHEHHUI O0BSICHUTE MeXa-
HU3M 00pa30BaHUs CBSI3CH W MPUIMHY HAJTUYHS OKPACKH Y BCEX KOMIUICKCHBIX COSIMHEHUH 30JI0Ta B
CTETICHH OKHUCIICHUS +3 ¥ OTCYTCTBHE OKPACKH Y KOMIUIEKCHBIX COSAMHEHHI 30JI10Ta B CTETIEHU OKHC-
nenus +1.

10. [To xoHCTaHTaM HECTOWKOCTH KOMILUIEKCHBIX MOHOB YCTAaHOBUTE HAINpaBJICHHE peakUuu 00-
mena: [Zn(CN),4]?~ + [Cu(NH3),)*t <=> [Zn(NH3),)*" + [Cu(CN),]*

CocTaBUTENb: Q%Z( “Tlonosa H.K.



I'OCYJAPCTBEHHOE OBPA3OBATEJ/IBHOE YUYPEX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUTHECTPOBCKHUM I'OCYJIAPCTBEHHBIII YHUBEPCUTET UM. T.I'. LIEBYUEHKO»

ECTECTBEHHO-TEOTPA®HUYECKHUH ®AKYJIBTET
KA®EJIPA XUMHUHU U MIIX

TecToBBIC 3a1aHUA
Mo TUCIHUILIHHe = XUMHUA'"

Tema 1. (Dyndameumaﬂbuble ROHAMUA XUMUU U UX I60II0OUUA. OcHogHble Konuye-
CMEEeHHble COOMHOUICHUA. 3AKOHbL cmexuomempuu

Tect 1. A) BoiGepuTe npaBuIbHBIi 0TBET (00BEANTE €r0 KPY/KKOM).

1. XuMuueckoe BeIecTBO ITO:
Bapuanmuvr omeemog:

a) CMECh OJIMHAKOBBIX MJIM Pa3HBIX aTOMOB;

0) matepus, obnagaromas (GU3UIECKON MACCO;

B) HAOOP TOCTATOYHOTO KOJIMYECTBA aTOMOB, HOHOB, MOJICKYJI JIJIsI TIPOSIBIICHUS] UX XUMUYECKHUX
CBOMCTB,;

I') XUMHYECKHUI 3JIEMEHT UM COBOKYITHOCTD Pa3HBIX XUMHUECKUX PJIEMEHTOB.

2. XUMHYECKOE COEUHEHNE ITO:
Bapuanmuvi omeemos:

a) COBOKYITHOCTBH OJIMHAKOBBIX MJIM Pa3HBIX aTOMOB, O0BEIUHEHHBIX XUMUYECKON CBS3BIO;

0) HabOp aTOMOB I MOJIEKYII, CIIOCOOHBIX CYIIIECTBOBATh B PA3JIMYHBIX arperaTHbIX COCTOSHU-
X

B) MaTepUaIbHBIA O0OBEKT, 00IAAIONINI XUMIUYECKIMH CBOHCTBAMU;

T') COCIMHEHNE XUMHUYECKHUX BEIIECTB NI XUMHUECKUX YJIEMEHTOB.

3. CnoxxHbIe XMMHUECKHE COSAMHEHUSI COCTOST U3:

Bapuanmuvi omeemog:
a) Habopa MPOCTHIX BEIECTB; 0) aTOMOB Pa3HBIX XUMUYECKUX TIEMEHTOB;
B) cMeceil aTOMOB MJIU MOJIEKYJ; T') COBOKYITHOCTH MIPOCTHIX XUMUYECKUX COCTUHEHU.

4. EnvHuIa N3MEpeHus KOJMYECTBA BEIIeCTBA —
Bapuanmuot omeemoeé:
a) MOJIEKYJIa; 0) aTom; B) MOJIb; ') XAMUYECKHUI SKBUBAJICHT.

5. OmHOMY MOJTIO HOHOB BOJIOPO/1a SKBUBAJICHTEH:
Bapuanmuvt omeemoe:
a) OJMH aTOM BOJOPOJa;
0) oHA MOJIEKYJIa KUCTIOPO/a;
B) OJIMH I'PaMM OJIHOBAJICHTHBIX aTOMOB WJIM OJHO3aPSAHBIX HOHOB;
') OJITMH MOJIb JIFOOOT0 XUMHUYECKOTO BEIECTBA.

b) Jonuiuurte HeoOX0AUMBbIE €JI0BA (BbIpPaskeHUs, (POPMYJIbI).

1. HBJ'IGHI/IG, Korga OAHO M TO XK€ XHUMHYECCKOC COCIHHCHHC 06pa3yeT HECKOJBKO XHMHYCCKHUX
, HA3bIBACTCA




2. OrHOCUTENbHAS IUIOTHOCTD IMMOKa3bIBaCT, BO CKOJILKO pa3 OAWH Ira3 nJIn
JPYroro rasa.

3. INocTtosgHHas ABoraz[po IIOKa3bIBACT, KaKOC COACPIKUTCA
B 1 Moje 11000r0 XMMUYECKOTO BC€IICCTBA.

4., MaTteMaTH4eCKOMY BBIPOKEHHIO 3aKOHA SKBUBaJIEHTOB M. Puxtepa coorBeTrcTByeT (QopMyna

5. ®opmyna xumudeckoro BemectBa K,SO,4 MoKas3pIBaeT €ro CTEXHOMETPUIECKUN COCTaB, & MMEHHO:
1 M™Momp dTOrO BemecTBa O0pa3oBaH W3 aToMapHoro kamus, |  mous
n aTOMAapHOI0 KHUCIOPO/a.

B) IIpousBens COOTBETCTBYOIME PACYETHI, yCTAHOBUTE NNPABUJIBLHBII OTBeT.

1. Cmemanu 8 r cepsl ¢ 20 T mopoika xeneza. CMech TPOKTHIN U B PE3YJIbTATE MOTYIHIIN:
Bapuanmuvt omeemoe:
a) 28 r kene3a cyab(duma B CMECH C CEpOi; 0) 28 r xene3a cyab(huIa B CMECH C JKEIIE30M;
B) 28 1 xkene3a cynbpuna; r) 28 T cephl U JKeJe3a.
2. B 44 r nuokcuna yriaepoa CoACpKUTCS aTOMOB KHUCIIOpO/Ia:
Bapuanmuvt omeemog:
a) 6,02:10%; 6) 12,04:10%; B) 88 T; r) 44 MOJb.
3. MonekynspHbIil KHCIOPOJ Maccoi 1 T Mpu HOPMAJIBHBIX YCIOBHSIX 3aHUMAET 00bEM:
Bapuanmuvr omeemos:
a) 22,4 m;; 0) 11,2 m; B) 0,7 1; r) 5,6 1.
4. KonnuecTBo BellecTBa SKBUBaNIeHTOB (pochopa, kuciaopoaa u Opoma B coequneHusix PHs,
H,0, KBr paBHbI:
Bapuanmul omeemos:
a) 0,33 moms, 0,50 Mok, 1,0 Mok, 0) 3,0 Moab, 2,0 Mok, 1,0 MoIb;
B) 31 r/monb, 16 r/moib, 80 r/MOb; r) 10 r/mMob, 8 T/MOIIB, 40 T/MOJIB.

5. Ammuak NHj tspxenee Bogopona Hp u nerue azora Np, Tak kak:
Bapuanmuvr omeemos:
a) Mi(NH3) =17, 0) D2 = 8,5 u Dy = 0,6;
B) ®(N) = 82%, o(H) = 18%; r) M(H;) = 2 r/mons; M(N>) = 28 r/mMob.

Tema 2. 3Hepzemul<a XUMUHUECKUX npoueccoes. Tepmobuuamuuecxoe U xumuiuecKkoe
PasHoeecue. Xumuueckas Kunemuka u KamaJjius.

TecT 2.9neprernueckune 3pGeKTH XHMHYECKHX MPOLECCOB. XHMHYECKOE H TEPMOAUHAMMUY e~
CKOe paBHOBecHe
A) BrpiOepuTe npaBuJIbLHBIN 0TBET
1. B cooTBeTcTBUM NEPBOMY 3aKOHY TEPMOJMHAMUKU B H30JIMPOBAHHON CHUCTEME BO3MOXKHO
IIPOTEKAHNE CIETYIOLIEr0 CaMOIPOU3BOJILHOTO MPOIlecca:
Bapuanmur omeemoeé:
a) 1IBa BEIECTBA, HAYATBHBIC TEMIIEPATYPhl KOTOPHIX pasimmunbl, Hampumep 20°C u 80°C, mocie
KOHTAaKTa IPHHAMAIOT cpejHee 3Hauenne temmepatyps (50°C);
0) Ba BEmIeCTBA C OJJUHAKOBOM TEMIIEPAaTypOi IPH KOHTAKTE CTAHOBATCS OJTHO — TOPSTYUM, APYroe
— XOJIOJTHBIM;
B) XUMHUECKasi peaKIusi, COMPOBOXKIAIOMIASACS M3MEHEHHEM o0bema cucteMsl ripu P = Const;
I') BHIOTEPMHUYECKasi XUMHUECKas peakiys, nporekatromas npu T = Const.
2. CtaHapTHOM YHTAIBIINN 00Pa30BaHUS Ta3000pa3HOro HOIUCTOrO BOJOPOAA OTBEYACT TETI-
n0Bo# 3 deKT (FHTATBIN) CASAYIONICH peaKnu:



Bapuanmuvt omeemos
a) H(r) + I(r) = HI(1); 0) H(r) + "l5(r) = HI(1);
B) Y2Ha(T) + Y2lo(1) = HI(T); r) HI(r) = Y2Ha(r) + Y2l5(1).
3. DHTpOIHUS U30JUPOBAHHON CUCTEMBI, B KOTOPOU MPOTEKAET 0OpATUMBII MpoIecc
Na(T) + 3Hy(1) <=> 2NH3(1):
Bapuanmuvi omeemos
a) He u3Mensercs, AS = 0;
0) ymenbiaetcs, AS < 0;
B) yBenuuuBaercs, AS > 0;
') IPUHUMAaeT MaKCUMaJIbHOE 3HaUeHHue, S = Max.
4. B 3aKpbITON TEPMOJIMHAMUYECKON CUCTEME CAMOIIPOU3BOJIBHO OyIET MPOTEKATh CIETYIOIIast
XUMUYECKas peaKIHs:
Bapuanmuvr omeemoeg

a) CSy(x) + 30,(r) = CO,(r) + 2S04(1); AG <0; AS<0;
0) Al,O3(1) + 2Cr(t) = Cr,05(t) + 2Al(T); AG>0; AS>0;
B) 6HF(T) + Na(T) = 2NF3(T) + 3Hy(T); AG>0; AS <0;
r) 2PbS(T) + 304(1) = 2PbO(T) + 2S04(T); AG<0; AS>0.

5. B cocTOIHMM XMMHUYECKOTO PaBHOBECHsI Ui HEKOTOPOW XMMHUYECKOW peakIy MOTyYEHBI
CeAyIole 3HAUYCHHUsI €€ TEePMOAMHAMUYECKUX (YHKIIUMN: AHO>0; ASO>O; AS° >AHO; AGY =
0.Temneparypa, Ipu KOTOPOI YCTAHOBUIIOCH PABHOBECUE B TAKOM CUCTEME:

Bapuanmuvi omeemog
) T<0K; 6) T=0K; B)t=-273°C; r)T<1K.
b) YcranoBuTe npaBuiIbHBINH OTBET
6. KonnuecTBo 3Hepruu, BeIIEIUBIIEHCS TPHU B3pbIBE cMecH, cocTosmeit u3 10 1 Bogopona u 4 1
KHCJIOpO/1a, IPU YCIIOBHUHM, YTO IPOLIECC COBEPILIAETCS COINIACHO TEPMOXUMHUYECKOMY YPABHEHHIO

KX
Hyy + %044y = Hy0(y, Ay, =-2418 -,
OyzeT paBHO:
Bapuanmut omeemog:
a) AH = -43,2 xJIx; 0) AH = - 86,4 xJIx;
B) AH =-107,9 x/Ix; r)AH =-215,8 x/x.

7. I3aMeHeHre BHYTPEHHEH SHEPTUU CUCTEMBI, B KOTOPOI TIPH CTaHJAPTHBIX YCIIOBUAX IIPOTEKa-
€T TEPMOXUMHUYECKHI mpoliecc
5
CZHZ(F) + EOZ(F) = ZCOZ(F) + HZO()K)I AHX_p_ 1304 o paBHO
Bapuanmuot omeemoeé:
a) AU° = 3403 %, 6) AU® = 24112 ) AU® =-1300 2% 1) AU® = - 2604 =
MOJIb MOJIb MOJ'II:
8. I[Hccouﬂauml dochopa neHTaxaopuIa, MPOTEKAOIIAs TI0 YPAaBHEHUIO
PClsy = PClygy + Clygy; AH,p, = 92,59 2%
HAYMHAETCS [IPH TeMIIepaType:
Bapuanmot omeemoe:
a) 539 K; 0) 298 K; B) 273 K; r) 720 K.
9. CrangaptHast sHeprus [ m606ca XMMUIECKOM peakIuu
N32C03(T) + SIOZ(T) = NaZSi03(T) + COZ(F) PpaBHaA:
Bapuanmuot omeemoeé:

M]lb

K,Z[)K

6) AG® = -3674,00-2=

a) AGO = -31,82 -
B) AG° = 3674,00 - r) AG® = 3182“"“}{

10. B paBHOBECHOIA FOMoreHHoﬁ cucremMe AB <=> A + B npu Ttemneparype 1000 K
(xoHcTanTa paBHOBECHS Ko, = 0,03) nsmenenue sueprun ['u66ca pasHo:
Bapuanmur omeemoeé:

K,Z[)K




a) AG = 12,65, 6) 4G =29,14 2%
B) AG = —249,3 2. r)AG = — 0,25 <&
MOJIb MOJIb

TecT 3. CkopocTh XMMHYECKOI peakuun. XHMHYECKOE PABHOBECHE
A) Bbi0epuTe npaBuJIbHbIN 0TBET (00BeAUTE KPYKKOM)
1. Ins peakuuu A + 2B = AB,, npoTtekaroleil B ra30Boil ¢asze, cripaBeIMBbI CIEIYIONINE BbI-
paskeHUsl 3aKOHA JIEHCTBYIOIINX MacC:
Bapuanmuvi omeemog:
2) vc = KC,W(A)-C,A(B), up = kP(A)-P*(B); 6) ue = KCu(A)-Cu(B), vp = kP(A)B(B);
B) Uc = kC,“(A)-C,(B), vp = kP*(A)-P(B); r) ue = KC,(ABy), up = kP(AB).
2. Ilpu yBenuyeHU! AaBIEHHS B PEAKIIMOHHON CUCTEME
C,H,(r) + 2HBr(r) = C,yH4Br,(x)
B JIBa pa3a CKOPOCTh PEAKIINU:
Bapuanmuor omeemoe:
a) yBeIMUUTCs B 2 pa3a; 0) yBenu4urcs B 4 pasa; B) yBEIMUYHUTCS B 8 pa3; ') yMEHBILIUTCS B 8 pas.
3. ns HekoTopol peaknuu TeMIepatypHbld KoddduimeHT ckopoctu paBeH 2. Eciu temnepa-
Typy B pEaKIIMOHHOM IIPOCTPAHCTBE YMEHBIINTH Ha 20", TO CKOPOCTH:!
Bapuanmuor omeemoeé:
a) yBEJIMUUTCS B 2 pasa; 0) ymensmutes B 20 pas;
B) YBEJIMYMUTCS HA 20°%; ') yMEHBIIUTCS B 4 pasa.
4. KoncranTa xumudeckoro paBHoBecus peakuuu 2ZNO(T) + O,(r) <=> 2NOy(r)
paBHa 2. M3 3T0ro 3HaueHMst MOKHO CAEJaTh CIEAYIONIUNA BEIBOA:
Bapuanmuvi omeemog:
a) B PaBHOBECHOH cMecH NMpeo0J1a1atoT IPOYKThl pEaKkIUH;
0) B paBHOBECHOH CMeCH MPe00IaaloT PeareHThl;
B) KOHIIEHTPALUU MPOJYKTOB ¥ PEareéHTOB PaBHbI MEXy COOOI;
r) koHuentpauust NO; BaBoe Oosbiie koHeHTpauuu O.
5. [Ins obpaTtumoit ax3otepmudeckoi peakiuu 3H; + No <=> 2NHg; AHozgg <0
C MOBBIIIEHUEM TEMIIEPATYyphl U AABJICHUS paBHOBECHE OYJET CMELIAThCSI B CTOPOHY:
Bapuanmuor omeemoeé:
a) NpsIMOM peakuuy; 0) cMelIeHNs paBHOBECHS HE ITPOU30MIET;
B) 00paTHOM peakIuu; r) T u P He BIUAIOT HA COCTOSTHUE PAaBHOBECHS.

b) Jlonumure HeoOXoaUMBIE CJI0BA (BbIPasKeHUs)

1.OCHOBHOH 3aKOH XUMWYECKOU Ha3bIBACTCS 3aKOHOM JCHCTBYIOIIUX
. Ero aBTOopHI 5 .

2. XUMHYECKOM pEaKkIMH 3aBHCHT OT CIEAYIOIMX [apaMeTpoB:
u pearupyomumx BELIECTB,
ra3o00pa3HbIX BELIECTB, B PEAKIMOHHOM IPOCTPAHCTBE.
3. 3aBHCHMOCTb CKOPOCTH pEaKIUH OT MIOIYUHSETCS YPABHEHUIO
4. OTHOILIEHNE TPOU3BENCHUS Macc MPOAYKTOB PEAaKLUU K IPOU3BELIE-
HUIO macc peareHtoB mnpu T = Const ocraércs BeIMYMHON
u Ha3bIBAETCS XUMHUYECKOIO
5. IloBpiIeHNE CIBUIaET paBHOBECHE JUI 3K30T€pMUYe-

CKHX IIPOLIECCOB U JUIA SHAOTEPMHUUYECKHUX.

B) YcranoBuTe npaBUIBLHBIH OTBET



1. B peakmuu, npotekarorieit mo ypasaenuto 2A(r) + B(r) — C + D, KoHIIEHTpaluo BeniecTBa
A yBenmmumiu B 2 pasa, a BeniectBa B — B 3 paza. CKOpocTh peakiiu mpu 3TOM BO3pOCa:
Bapuanmuvr omeemog:

a) B 12 pas; 0) B 6 pa3s; B) B 1,5 pa3sa; r) B 3 paza.

2. 1na peakuun 2N,0s = 4NO + 30, obHapyxeHa cienyronas 3aKOHOMEPHOCTb: TPU yBeJInde-
HUHM JaBJIEHUS B 2 paza — CKOPOCTh BO3pacTaeT B 2 pasa, IpU YBEIWYEHUH JaBJIEHUS B 6 pa3, CKOPOCTh
TaKke Bo3pacTaeT B 6 pa3. Kunetuueckoe ypaBHEHUE ATOM peaKIIMU UMEET BU/L:
Bapuanmuvr omeemog:
a) v = kC?,(N20s); 6) v =KkP’(N,Os);  B)v=kC?(NO);  r)v=KkP(N,Os).

3.1lpu 10°C peakius mporekaeT 3a 8 MuH, a mpu 60°C —3a 15 ¢. TemnepatypHbIit KO3 PuIueHT
peaKIy paBeH:
Bapuanmur omeemog:

a) 3; 0) 4; B) 2; r) 1.

4. B cOCTOSIHUU paBHOBECHSI KOHIIEHTPAIMSI MypaBbUHOM KUCIOTHI, 3TUJIOBOTO CIIUPTA U METHII-
anierara B peakiuu 3repudukanun - HCOOH + C,H;OH = HCOOC,H;s + H,0
paBubl cootBeTcTBeHHO 0,12; 0,18 1 0,22 mMonw/n. HauanpHbIe KOHIIEHTpAIMU KUCIOTHI M CIIHUPTA CO-
CTaBJISLIIN:
Bapuanmuvr omeemog:

a) 0,23 u 0,29 moup/1; 0) 0,34 u 0,30 momB/1;
B) 0,34 u 0,40 Mo/, r) 0,24 1 0,36 Momb/71.
5. KoHcTaHThI paBHOBECHUS peaKLMU CUHTE3a XJIOPOBOJOPOIa H, + Cl, <=> 2HCI

npu temneparypax 300 K, 600 K i 900 K pasusl cootsercTBerHo, Kri = 3,2-10%%; Kb =2,5-10% Kp3 =
5,5-10°. CreoBaTenbHO, B nnrepaie TemnepaTtyp 300 — 900 K sta peakuus sBiasercs:
Bapuanmur omeemoe:

a) DK30TEpMUYECKOH, 0) PHIOTEePMHUYECKOMH;

B) HEOOPATUMOIi; ') CaMOIPOU3BOJILHOM.

Tema 3. Oowue ceoiicmea pacmeopos. Xumuueckue paeHoGecUs 6 pPACHIBOPAX
CUTIbHBIX U cadbix Inekmpoaumos. I'uoponus. Byghepnovie cucmemui.

TecT 4. A) BoiGepuTe npaBUIbLHbIN OTBET (00BEIUTE KPY/KKOM)

1. CokpallleHHOE HOHHO-MOJIEKYJIsipHOe ypaBHenue Fe3t + 30H™ = Fe(OH)3| cooTBeTcTByeT
peakuuu:
Bapuanmur omeemos:
a) skenesa (3) okcuaa ¢ HaTpus THAPOKCUIOM; 0) xkene3a (3) xyopuna ¢ Meau (2) THAPOKCHIIOM;
B) xkene3a (3) cynbdarta ¢ bapus TUAPOKCUIOM; T) kene3a (3) HuTpaTa ¢ Kalus THIPOKCUIOM.

o MOJIb
2. B BogHOM pactBope ¢eHona ¢ koHueHrpauueii 0,01 —— paBHOBecHasi KOHIIEHTPALUs HOHOB
JI

Bonopoaa npu 298 K cocrasnser 1,0 - 10 ~° % JlaHHBII pacTBOp XapaKTEPU3YETCsl CIETYIOIIUMU

IIOKa3aTCIIsIMU .
Bapuaumbl omeemoe.
“2,C,(OH7) = 1,0-10 10

a) C4(CeHs0) = 1,0-107¢ = >

6) C,(C¢Hs07) = 1,0-10 78 M‘J’]”"; C,(OH?) = 1,0-10 *==pH = 8,0;k; = 1,0-1072,

B) C,(C¢Hs07) = 1,010 "6 **%C,(OH™) = 1,010 — pH = 6,0,k = 1,0 - 10710,

Cu(CeHs07) = 1,010 710==4C,(OHY) = 1,010 2==pH = 10,0 kg = 1,0-107°.
3. I3 mpuBeICHHBIX HUXKE DJICKTPOIUTOB JUCCOLUUPYET B OAHY CTYIIEHb HEOOPATUMO:

Bapuanmbt omeemoe.
a) [Cu(NH3),](OH),; 6) Sn(OH)Cl; B) Na,HPO,; r) Ca(CH;C00),.

MO MO

= pH = 6,0;k; = 1,0-1078,

bt )
—8 MOJIb,

a !
0 MOJIb,




4. OrpaHMYCHHO PACTBOPUMOMY COeTUHEHUIO Bas;(P0,), COOTBETCTBYET CIEAYIOIIEE BhIpaXKe-
HUE ero MPOU3BEICHUS] PACTBOPUMOCTH:
Bapuanmur omeemos:

a) [[Pga,(po,), = [C]‘au(l(s;;?)]-cﬂ(f’oz—); 6) [1Pga,po,), = Cu°(Ba**)-C,*(PO37);
a —
B) [1PBa;(P0s). = (gap o, D[1PBaypo,), = Cu(Ba®*)® + C,(PO37)?;

5. [Iponykramu nosHoro rugponusa coenunenuit SiCly; LizN; BeS sBnstores cnenyromue Beme-
CTBa:
Bapuanmuor omeemoeé:

a) H,Si03; NH,OH; Be(OH),; H,S; 6) Si(OH),; LiOH; NH,OH; Be(OH),; H,S;
B) Si(OH),; HCI; LiOH; NH,OH; Be(OH),; H,S; r) H,Si03; NHs; Be(OH),; H,S.
b) CooTHecuTe Mekay c000i (YKAKUTE CTPEJIKO)
6. Tun sewecmsa. Haszeanue sewecmeaa.
1) HEaIeKTPOIUT a) a30TUCTas KUCJIOTa
2) cnadble 3JEKTPOIUTHI 0) hbopmanpaerus
3) CUJIbHBIE 3JIEKTPOJIUTHI B) okcHJ yriepona (4)
I) aleTraT HaTpHs
n) GpeHon
€) KapOoHaT KaJus.
7. Cu(H'): pH. Cpeoa:
) 1,0-10™ 1) 7 a) KHCJIOTHAsI
1) 1,010 2)9 0) ocHOBHasi
1) 1,0-107 3)13 B) HEHTpabHas
VI) 1,0-10° 4)1 T') He3aBUCHMAs.
8. Hazeanue gpusuueckoit KoHcCmaumol' Dakmopwl, enuauue Ha Heé:
1) cTeneHb AIEKTPOIIUTHUECKOM TUCCOIHAITUH a) TeMIiepaTypa
2) KOHCTaHTa TUIPOJIH3a 0) KOHIICHTpAIHsI pacTBOpa
3) cTeneHs ruapoIn3a B) pH pactBOpa
4) KOHCTaHTa TUCCOIUAITAN T') MPUPOJIa HIAEKTPOJIUTA
9. Hnoukamop: Okpacka unoukamopa é cpeoe
KUCTIOMHOU HeUmpaibHOU: OCHOBHOU.
1) JAKMYC A) cunsis 1) 3enénas a) MaJIMHOBAsI
1)) dbenondTanens b) kpacnas 2) puoneToBas 0) cuHss
1)  merunopanx B) 6ecuBetHas 3) opamxeBas B) OpaH>KeBast
IV)  yHuBepcasbHBbIH I') sxxenras 4) GecrBeTHas ) ¢puoseronas.

B) YcTranoBuTe npaBUJIBLHBIH OTBET
1. TIpu Ttemneparype 298 K koHIEHTpanusi TUAPOKCUI-MOHOB B PAacTBOPE IIEJIOYM COCTaBUIA
—2 MOJIb o
1,0 - 1072 ——. BoopoiHkIii IOKa3aTellb TAKOTO PACTBOPA PABEH:
JI

Bapuanmuot omeemoeé:

a)2; 0) 8; B) 10; r) 12.

2. Cymma k03(h(pHUIIMEHTOB B COKpAIIEHHOM MOHHOM ypaBHEHUH PEAKIIMH AIFOMHHUS TUIPOKCH-
7a ¢ U30BITKOM CEPHON KHUCTIOTHI paBHa!
Bapuanmot omeemoeé:

a)3; 0) 8; B) 9; r) 16.

3. B BogHOM pactBope xpoma (3) HATpaTa cpeja:
Bapuanmur omeemos:

a) HeWTpasibHas, 0) KuCIOTHAs, B) OCHOBHas, I') ILIE€JI0YHO-KUCas!.

4. Maccosas nons conu B 0,2 M. pacTBope aMMOHUS cynb(dara mpH MIOTHOCTA PacTBOpa, paB-
Hoit 1,015 CM%, COCTaBJISIET:



Bapuanmuot omeemoeé:

a) 27%; 0) 2,6%; B) 26,0%; r) 10,15%.

5. Temmeparypa KuIleHHs BOJHOTO pacTBopa (P0YTMOCKONHMUYECKash KOHCTaHTa BOJbI paBHA
0,516 %) rnmuuepuna C3HgO5 ¢ MaccoBoii goneit 15 % papHa:

Bapuanmur omeemoe:

a) 374 K; 0) 293 K; B) 298 K; r) 385 K.

6. CTeneHb AMCCOLMAIMM MO TEPBOH CTYHEHH cepoBofopoaHoil kucmotsl (k}(H,S) = 1,1 -
10~7) 8 0,1 M. pacTBOpE paBHa:

Bapuanmur omeemoeé:

a) 10,5 %; 6)1,1-1078; B) 0,1 %; r) 1,1-107°.

7. TlpousBseieHue pacTBOPUMOCTU MarHus cyinbduga MgS npu 298 K pasno 2,0 - 1071°, Mo-
JSIpHAs KOHIIEHTPAIMS MOHOB ATOM COJIM B HACKHIIIICHHOM PAacTBOPE MPH TOH K& TEMIIepaType COCTaB-
JISIET:

Bapuanmuor omeemoeé:
a) C,(Mg?*) > C,(S%); 6) C,(Mg?*) = C,(S?7) = 1,0-10 "15=%,

JI
B) C,(Mg?*) < C,(S%); r) Cu(Mg?*) = C,(S¥7) = 44710 722

MOJlb)_

8. B pactBope ¢ pH = 2,5 xonnenrpauus nonos OH ~ paBna ( p

Bapuanmut omeemoe:
a) 3,16 - 10712; 0) 3,33 - 107%; B) 1,1-1071%; r) 11,5.
9. KoncranTa ruaponusa aMMoHus xjiopuaa npu kg (NH,Cl) = 1,77 - 107° papna:

Tema 4. Xumusn snemenmos u ux coeounenuii. Opzanuyeckue u HeopzaHu4yecKue
eeuwecmea, noaumepsvl. Cmpoenue, Knaccuguxkauus, 0CHO8HbLe C6OIICHEA U HANPAG-
JICHUSL NPUMEHEHUAL.

Tect 5. lonnmure onpegesnenne
1. Oxcuapl - 3TO CIIO’KHBIC BEIeCTBa, COCTOSIIIINE

Bri0epuTe npaBUIbHBIN 0TBET (00BeAUTE KPYKKOM)

2. J4 K NEPCUYUCIICHHBIX OKCHUA0B K OCHOBHBIM OKCHUIAAM OTHOCATCA
Bapuanmuvi omeemog:

a) SO,; 0) CO; B) Li,O; r) V,0s; 1) COCl,.

3. C KakUMHU U3 MEePEUYUCICHHBIX METAJUIOB OYAYT B3aUMOCHCTBOBATh PACTBOPHI CUIIBHBIX JIEK-
TPOJIMTOB — KUCJIOT

Bapuanmut omeemos:
a) Zn; 6) Ag; B) Cu;, r) Hg; n) Fe.

4. Cpenu nepedymCIICHHBIX BEIIECTB KUCIOTHOM COJBIO SIBIISIETCS
Bapuanmur omeemoe:
a) TUAPUJ MarHus; 0) runpokapOOHAT HATPUS;
B) TUAPOKCH]] KAJIBLIUS; T') TUAPOKCOKApOOHAT MEIH.

5. Okcup cepsl (VI) B3auMoIeHCTBYET C KaXIbIM U3 ABYX BEIIECTB:
Bapuanmuvr omeemog:
a) BOJIOM U COJITHOM KHUCIIOTOM; 0) KHUCTIOPOJIOM M OKCHUIOM MarHus;
B) OKCHJIOM KaJbIUs U THAPOKCHIOM HATPHUS; T') BOJIOW U MEJBIO.

6. Xaopun xenesa (II) pearupyet ¢ kKaKAbIM U3 JBYX BEIIECTB:
Bapuanmuvi omeemos:



a) MgO , HC; 6) Zn , AgNO3; B) HNO3, CO,;
r) Ca0, CO,; m) HCl, Na,COs.

7. B cxeme mpeBpamenuii FeCly ? X; 7 X, ? Fe(OH); BemectBamu X; 1 X, MOTYT OBITH COOT-
BETCTBEHHO
Bapuanmur omeemos:
a) Fe;(S04)3, Fe,03; 0) FePO,, Fe30,;
B) Fe(NO3)3, Fe,05; r) Fe(OH)3, Fe,(S04)5.

8. YcraHoBUTE COOTBETCTBHUE MEXIY (DOpMYIION BEIIECTBA U €ro MPHUHAJICKHOCTHIO K OIpeie-
JIEHHOMY KJ1accy

dopmyia BeIeCTBA Knacc Heopranmueckux coeau-
HEHUI

a) H;AsO, 1) kucnora

0) BeO 2) ocHOBaHUE

B) Ca(OH)Cl 3) OCHOBHBIN OKCHJ

r) SO 4) amdoTepHbIi OKCU
5) KUCTTOTHBIN OKCH/T
6) coJb

9. ®opMynTBEI TOJTHKO OCHOBHBIX COJICH YKa3aHBI B Py
Bapuanmbl omeemaoe.
a) KHCOs, Na,Cr,0,, (CuOH),S0,; 6) CuCl,, NaHSO5, (AIOH)Cl,;
B) Ca(HCO3),, ZnS, (FeOH)CI; r) (FeOH)NO,, (CuOH),C05, MgOHCL.

Tema 5. Okucarumenvno - 6occmanosumebHovie npoueccal. Hpullul-lbl 603HUK-
HOoe6éeHus QHeKmPOOHOZO nomenuua.na. Kﬂaccu¢m<auuﬂ djiekmpoxumuuecKux
CBOIICME MEMAal06 u Hememannos. OCcHOBbl NeKkmpoxumuu. T'anveanuueckue cuc-
membl. Xumuueckue ucmouHuKu mokd.

Tema 6. 3J1el<mp0J1u3 U e2o npaKkmuueCKoe npumeHernue. Xumuueckas u JdJieKkmp o-

Xumuieckan Koppo3us. Xumuueckue ocHogul OXPAaHbl oxpy.ucalomeﬁ Cpedbl.

TecT 6. A) BoiGepuTe npaBuIbLHbII 0TBET (00BeINTE KPY/KKOM)

1. IlponykTamMu OKHCIIEHUS BOJIBI SIBISIFOTCS:
Bapuanmuvi omeemog:

a) O, u4H*; 6) H, n 20H7; B) 40H7; r) 4H*,

2. U3 mepedncneHHBIX HUXKE PEAKIUi K OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIM OTHOCHUTCS peak-
ER
Bapuanmuvi omeemog:

a) Cr,(S0,4)3; + 6KOH = 2Cr(OH)3; + 3K,S0y;

06) 2Na + 2H,0 = 2NaOH + Hy;

B) NH,Cl + RbOH = Rb(Cl + NH; + H,O0;

r) CaCO; + 2HCI = CaCl, + CO, + H,O0.

3. XUMUYECKUI SKBUBAJICHT W MOJISIpHAs Macca dKBHUBaJieHTa cepoBojopona H,S B peakium,
npotekatomeii no ypasaenmo H,S + H,0 — S03~ + HY, paBusr:
Bapuanmuvi omeemog:

a) 0,25 mons u 17,0 r/monb; 0) Y2 mons u 8,5 r/MoJIb;

B) 1/8 mons u 4,25 r/Moib; r) 0,5 mons u 34,0 r/mMob.

4. TloTeHMam BOAOPOTHOTO JIEKTPO/Ia B CTAHIAPTHBIX ycloBusax pu PH = 10 paseH:



Bapuanmuot omeemoeé:
a) —0,30 B; 6) +0,30 B; B) +0,59 B; r)—0,59B.
5. B ranmeBanmueckom snemente (Pt)H,|HCI(C;)||(C,)HCI|H,(Pt) moxuo yBemmuuts D/IC, ec-

T
Bapuanmuvr omeemog:
a) ymeHpmuTh KoHueHtpanuto HCl y karona; 0) ymenbiuTh KoHueHtpamuto HCl y anona;
B) yBenuunTh KoHueHTpauuto HCl y karona; r) yBeanuuTh koHueHTpauuto HCl y anona.
B) CooTHecurte Mexay co00ii (YKaKuTe CTPEIKOM)
1. Peaxyus Tun npoyecca
a) Au,0; —» Au + 0O, 1) MEXMOJIEKYISIPHOE OKUCTIEHNE-BOCCTAHOBICHUE
6) HCl + CrO; - CrCl; + Cl, + H,0 2) HelTpamu3anus
B) Ba(OH), + H,SO, —» BaSO, + H,0 3) AMCTIPONIOPLIMOHUPOBAHUE
r)S + KOH - K,SO; + K,S+ H,0 4) BHYTPUMOJIEKYJIIPHOE OKUCJIEHUE-BOCCTAHOBIICHHE
2. Peaxyusa Ponv sewgecmesa
a)l, + H,0, - HIO; + H,0; 1) H,0, - BoccTaHOBUTEIH
6) PbO, + H,0, = Pb(OH), + 0,; 2) H,0, - okucnutenn

B) KCIOg + H202 — KCl + 02 + Hzo,
r) L12803 + H202 - leSO4_ + H20

3. Peaxyus Yenosus npomexanus

a)Sn — 2& — Sn?T; 1) pacTBOp COTM MarHus Ha KaToJe;
6) 2H,0 + 2 —» H, + 20H7; 2) aHOJ U3 0JIOBA;

B) Ni?* + 2& - Ni 3) aHOJ U3 HUKES;

r) 2H,0 — 4é -» 0, + 4H™ 4) pacruiaB COJIM HUKEJSI Ha KaToJIe.
4. B) YcranoBute npaBu/IbHBIH OTBET

1. Cymma k0d(pPUIIMEHTOB B OKHUCIUTEIHHO-BOCCTAHOBUTEILHON pPEAKIIMU, TOMYHUHSIONICIHCS
ypaBuenuto FeCl, + KMnO, + HCl - FeCl; + MnCl, + KCl + H,O0, paBHa:
Bapuanmuvi omeemog:

a) 14; 0) 6; B) 25; r) 12.

2. Ha pactBop comu menu (2) cynbdaTa AEHCTBYIOT pacTBOPOM KalHs XJIOPHA MITH KaJIUsl HO-
nuaa. [Ipu sTom Menas (2) OyaeT BoccTaHaBiauBaThes 10 menu (1):

Bapuanmuvr omeemog:

a) B 000uX clTydasx; 0) npu B3aumoericteuu ¢ KCI,

B) nipu B3aumo/iericteuu ¢ KI; ') HA B OJTHOM M3 CJIy4acB.

3. KoHcTaHnTa XUMHUYECKOT0 PAaBHOBECHS PCAKITUU

Hg,(NO3), + 2Fe(NO3), <=> 2Hg + 2Fe(NO3);

TIPY CTAHIAPTHBIX YCIOBHSX PaBHA:

Bapuanmur omeemos:

a) 0,79; 0) 0,68; B) -0,44, r) 4,76.

4. T'anpBaHUYECKUI IIEMEHT COCTABJICH M3 JIBYX BOJOPOAHBIX JIEKTPOJIOB, OJMH M3 KOTOPBIX
CTaHJapTHBIN, @ BTOPOH I noxydeHus: Hanboubiero 3HaueHus J/]C nmorpyxeH B pacTBop:
Bapuanmur omeemog:

a) 0,1 M.HCl; 6) 0,1 M.CH3COOH; B) 0,1 M.H3POy; T) B BOAY.

5. [Ipu snexTponuse BogHoro pactBopa eaxoro HaTpust NaOH Ha anonme Bbiaenmiocs 2,8 11 Ku-
ciopoza (06beM u3MepeH npu H. y.). O0beM BOIOpO/1a, BEIICTUBIIETOCS Ha KaTO/Ie, PABEH:
Bapuanmuvr omeemog:

a) 2,8 m; 0) 5,6 m; B) 11,2 m; r) 22,4 1.



Tema 7. Keanmoevie meopuu o cmpoenuu amoma u a0epHuix npegpaujenusx. OcHo-
6bl AA0epHoil IHepeemuxu. /lokazamenbcmeo nepuooudeckozo 3axona /I.H. Menoe-
Jlee6a Ha OCHOGe Mmeopuu CMpPOCHUs amoma.

Tect 7. A) BoiGepure NpaBHIILHBII OTBET (00BEINTE €r0 KPY’KKOM)

1. B Ilepuonnueckoii cucreme xumuueckux anemeHToB 1. . Menneneesa:
Bapuanmot omeemos:
a) BCE TIEPUO/IbI BKIIFOYAOT 3JIEMEHTHI MHOTHX TPYIII;
0) KaXXIpIi TIEPHOJT COMEPIKUT 00S3aTENBHO S-, P- U d-2JIEMEHTHI;
B) IEPEXOJIHBIC DJIEMEHTHI PACIIONIOKEHBI MEXKAY S-3JIEMEHTAMHU CJIeBa U P-3JIEMEHTAMU CIIPaBa;
r) f-371eMeHThI PacIoa0kKeHbl, KaK MMPaBUIIO, TIOCIIE S-3JIEMEHTOB U repe;] J-3ieMeHTaMu.

2. B Ilepnoamnueckoii Tabauie xuMmuieckux anementos Jl. . Menneneesa:
Bapuanmot omeemos:
a) aTOMBI BCEX JIEMEHTOB A U b Tpynn UMEIOT OJJMHAKOBOE YHCIIO BHEIIHUX AJIEKTPOHOB;
0) of111ee YnCIIO 3JIEKTPOHOB B aTOME JIFOOOT0 JIEMEHTA PaBHO MOPSIKOBOMY HOMEPY 3TOT0 JIEMEHTAa;
B) aTOMBI 3JIEMEHTOB OJHOTO Nepuoja, OTHOcsmuecs K A u b rpynmam, UMeoT 0JUHAKOBOE YHCIIO
BAJICHTHBIX JIEKTPOHOB;
T') aTOMBI BCEX DJIEMEHTOB b rpynim nMeroT oAMHAaKOBOE YHCIIO HE CIIApEHHBIX AJIEKTPOHOB.

3. MaruuTHoe KBaHTOBOE YMCIIO MOXKET PUHUMATh 3HAUCHUS:
Bapuanmot omeemoe:

a) +Y%, -¥; 0) 1,2,3, ...00; B) -, ...0, ....+L; r) 0,1,2,...(n-1).

4. TTpu 6oMOapIUPOBKE O- YACTUIIAMU sIIpa U30TOMA ypaHa-238 OHO MpeBpaIaeTcs B AIPO U30-
ToTa
Bapuanmot omeemoe:

a) MOJIOHUS; 0) HENTYHUS; B) aMepUIIus; T') IUTYTOHHUS.

5. OHeprus nonnszanuu aroma (4H;) u sHeprus cpoAcTBa aToMa K 31eKTpoHy (AH;) B rpymie ot
KHCJIOPO/Ia K TeIUTYPY:
Bapuanmot omeemoeé:

a) yowsiBarot (4H;) u (AH;); 0) (AH;) yowiBaeT, a (AH;) Bo3pacraer;

B) (4H;) yoniBaert, a (AH;) Bo3pacraer; r) (AH;) u (AH;) BO3pacraior.

6. DOTOH KECTKOTO Y- U3JIyueHHs BLIOUBAET U3 sA/pa 39Ca npoToH. IIpu 3Tom o6pasyercs:
Bapuanmot omeemoe:

a) AIPO-M30TOII 54Ca; 6) aapo-u306ap 295c;

B) AAPO-U30TON 3oK; r) anpo-uzobap JoK.

B) Ilpon3Bensi COOTBETCTBYIONINE PacyeThl, yCTAHOBHTE NPABUJIbHBIN OTBET

1. Jlns Toro, uToObl AAKMHA BOIHBI Ae Bpoiins ams snexrpona (mg = 9,1 - 10731 kr) cocraBuna
0,36 - 10711 M, HE06X0AMMO, UTOOBI PNEKTPOH JBUTAJICS B ATOME CO CKOPOCTBIO:
Bapuanmuvr omeemos:

a) 3,52:10% m/c; 6)2,00-10° m/c;  B)9,15-10° m/c; r)4,42:10™ m/c.

2. Macca ¢oToHa, TBUXKYILErocsi CO CKOPOCThIO 3 10® m/c u mHO# BoHBI 6,5-107 M, paBHa:
Bapuanmuot omeemoe:

a) 0,34-10% kr; 6)2,7-10% r; ) 9,1-10%" a.e. m.; r)0,5-10% .

3. MaccoBple unclia H30TOTIOB SIICPHOI peaKIuu

8Li + 2H =23He

PaBHEI COOTBETCTBEHHO (a. €. M.): A(SLi) = 6,015486, A(3H) =2,014102, A(3He) = 4,002603. Iepexr
Macc JaHHOTO SJIEPHOrO MPEBPAILECHUS paBeH (a. €. M.):
Bapuanmot omeemoe:

a) 4,002603; 0) 4,026985; B) 0,024382; r) 3,978221.

4. CrpykTypa BHENIHETO ¥ Tpe] BHEIIHETO JJEKTPOHHBIX CJIOEB aToMa JJIEMEHTa
5524d1%5p®6s24f1*5d°. D1oT SMEMEHT:
Bapuanmuot omeemoe:



a) uesuii Cs; 6) Bombdpam W, B) TexHeuui TC; r) penuii Re.

5. [lepBoHavanpHass Macca M30TOMNA 8igy (T = 8,5 u) cocraBmsua 200 mMr. Macca 3Toro u3oTomna
yepes 25,5 4 XpaHeHus cTajla paBHOM:

Bapuanmuvr omeemog:

a) 100 mr; 0) 50 mr; B) 25 Mr; r) 66,7 mr.

6. [IpupoaHbIii MarHuil COCTOUT U3 TPEX HM30TOIOB 24Mg, 25Mg, 26Mg, CoJIep)KaHHe KOTOPHIX B
aTOMHBIX TMPOILIEHTaX COOTBETCTBEHHO paBHO 78,6; 10,1; 11,3. Cpenusis atToMHast Macca IPUPOTHOTO
MarHus (a. €. M.) COCTaBJISICT:

Bapuanmuvi omeemog:
a) 12,0; 0) 12,3; B) 24,0; r)24,3.

Tema 8. Ocnosnvle nonoxicenun paznuuHbvIX meopuil XumMuuecKkoii cea3u, 00pvoa
npomuegopeuuii. Onucanue XumMuuecKkoll Céa3u MemoooOM 6AIeHMHBIX C8A3ell U Me-
MOOOM MONEKYAPHBIX OpOumaleil.

TecT 8. A) BoiGepure npaBuibHbIH 0TBET (00BeIUTE KPYKKOM)

1. B BemectBe CH3; — CH, — OH cBsI3bp MeXXy aToMaMu yrieposa:
Bapuanmuvi omeemog:

a) KOBaJICHTHAas TOJspHAas; 0) KOBaJIeHTHAsI HETIOJIIpHA;

B) MOHHAS; T') BOJIOPOJTHASI.

2. XuMudeckas CBsI3b B MOJIEKYJIax OpomMa 1 OpOMOBOIOPOIA OTINYAETCS:

Bapuanmuvi omeemog:
a) YUCJIOM OOIIMX 3NIEKTPOHHBIX Tap;
0) YKCIIOM 3JIEKTPOHOB, MPHHUMAIOIINX YYacTHEe B 00pa30BaHNUU CBSI3H;
B) YKCJIOM HECMIAPEHHBIX BaJICHTHBIX JIEKTPOHOB B HEBO30YKICHHBIX aTOMaX BOAOPOa U OpoMa;
I') CMEIIIEHNEM DIIEKTPOHHOH Maphl CBS3U K aTOMY C OOJIBIIEH 3JIEKTPOOTPUIIATETLHOCTBIO.
3. Hucno m-cBsi3eit B MOJIEKyIIe yriiepoia JUOKCH 1A PaBHO:
Bapuanmuvr omeemog:

a) 0; 0) 2; B) 3; r) 4.

4. KoBasieHTHas CBSI3b MO JJOHOPHO-AKIENITOPHOMY MEXaHU3MY 00pa3yeTcsi B COSAMHEHUH
Bapuanmuvi omeemog:

a) CH3ClL 0) CCly,; B) NH,Cl, r) HCIO.

5. JlnvHa XUMHUYECKOM CBSI3U YBETTMUMUBAETCS B PSAY BEIIECTB, (DOPMYIIBI KOTOPHIX:

Bapuanmuvr omeemog:

a) CH,, NH3, H,0, HF; 6) H,Te, H,Se, H,S, H,O0, B) HF,
HCI, HBr, HI, r) CCly, Cly, CF,, CBry.

b) YcranoBure npaBuJIbHBIN 0TBET

1. T'a3000pa3HOE TOprOYEe BEIIECTBO COCTOUT M3 aTOMOB JBYX 3JIEMEHTOB, COCJIMHEHHBIX KOBa-
JICHTHOM MOJISIPHOM CBsI3bl0. B MoJieKysne BelecTBa TOJIbKO G6-CBsi3U. OIHUM U3 MPOJAYKTOB CrOpaHus
JAHHOT'O BEIIECTBA SBJISICTCS YIIIEKUCIBIN ra3. ICKOMBIM BEIIECTBOM SIBIISIETCS:

Bapuanmuvr omeemog:

a) METaH; 0) stanon;  B) rpadur;  T) yraepoxaa (2) OKCHIL.

2. Mexay aToMaMH 3JIEMEHTOB C TIOPSIKOBBIMU HOMepamu 47 u 53 o0pasyeTcs CBSI3b:
Bapuanmuvi omeemog:

a) KOBaJICHTHAs TOJISIPHAs; 0) MeTaJITHYecKas;

B) MOHHAS; ') KOBaJICHTHAs! HEMOJIIPHAS.

3. Mexssaepubie pacctossaust (£;_;) u (£¢;_c;) B Monekynax ona I, u xiopa Cl, paBHBI COOT-
BercrBerno 2,7-1070 M u 2,0-107° M. Jlnuna ceszu B moJekysie foma xaopuna ICl (£;,_¢;) Oyner pas-
Ha:

Bapuanmur omeemos:



) 0,7-10 m; 6)2,35:10% u; B) 1,08 D;  1)0,35 uMm.

4. Tlpm nuccomumanuyd MOJEKYIbl KHUCIOPOJa Ha OTHAENbHBIE aTOMBI 3aTpaunBaetcs 498,7
kJ>x/Monb sHeprun. Cpennsis sHeprus cBsi3u Eq_g paBHa:
Bapuanmut omeemog:

a) -498,7 xJlx/monb; 0) -166,2 xJ[x/Moinb; B) -249,35 kJ[>x/Monb; 1) 498,7 xJ[x/MoIb.

5. Uncnio 2JIeKTPOHOB Ha CBS3BIBAIOIIMX MOJICKYJSIPHBIX OPOHUTAISIX B MOJICKYJISIPHON YacTHIIS
PJ pasno:
Bapuanmut omeemos:

a) 4; 0) 6; B) 2; r) 5.

Tema 9. Bzaumooeiicmeue mesrcoy monexkynamu. Bzaumooeiicmeusn mesxncoy uacmu-
uamu eeuyecme, HAX0OAWUXCA 6 PA3TUYUHBIX A2PE2AMHBIX COCMOAHUAX.

TecT 9. A) BoiGepuTe npaBrIbHBII 0TBET (00BEINTE KPY/KKOM)

1. Kommnekcuoe coenunenue [NHy],[PdClg] umeeT crnienyrolee Ha3BaHUE:
Bapuanmot omeemoe:
a) rekcaxJsioponasiaaar (4) rerparuapoasora (3);
0) aMMOHHMSI TeKkcaxyioponamuianar (4);
B) TeTparuapoaszotar (3) rekcaxiaoponamwianus (4);
I') IMaMMOHHH rekcaxoponamiaaus (4).
2. KomriekcHOe COeMHEHUE TMEHTAaMMHHHHUTPUTOKOOANbTa (3) XJIOpPUA MMEET CIEAYIONIYIO

opmyy:

Bapuanmut omeemog:
a) [Co(NH3)s(NO,)]CLy; 0) [Co(NH3)sCl](NO3),;
B) [Co(NO;)sNHs]Cly; r) [Co(NO3)(NH3)s]Cl,.

3. B xommuiekcaoMm coenunernu Na[Fe(H,0)4(S0,),] cTeneHb OKUCIEHHUsSI KOMILUIEKCO00pa3o-
BaTeIlsl U €T0 KOOPIWHAIIMOHHOE YUCIIO PABHBI COOTBETCTBEHHO:
Bapuanmuot omeemoeé:

a)2uo; 0) 3 u6; B)3uS§; r)4mu?2.

4. DOmnupuyeckoit popmyne NHLSCN - Cr(SCN)3 - 2NH3 COOTBETCTBYET KOMILIEKCHOE COEIU-
HEHHE ¢ KOOPAMHAIIMOHHON (HhOPMYIIOi:
Bapuanmuot omeemoeé:

a) [NH4,SCN][Cr(SCN)3] - 2NHsg; 0) H[Cr(NH3)3(SCN),];

B) Cr[NH4(SCN)4(NH3),]; 1) NH.[Cr(NH3),(SCN)4].

5. 'eomeTpuyeckas muc-, TpaHC-U30MEPHS HE XapaKTepHa IS CIEAYIOIEr0 KOMIUIEKCHOTO CO-
eIMHCHMS:
Bapuanmuot omeemoeé:

a) [Cu(H,0)3F]CL, 6) [Pt(NH;)4Clo];

B) K[Co(NH3)2(NO3).]; 1) Nas[IrBr,(C;04),].

B) YcranoBuTe npaBuJIbHbINA OTBET

1. Yucno nurannos (x) B kommiuekcHblx yactunax [Co(NH3),]3t, [Ni(CO),] u [Fe(CN),]*~
PaBHO COOTBETCTBEHHO:
Bapuanmot omeemoeé:

a)3,0,4; 0) 6, 4, 6; B) 3,4, 2; r)6,2,4.

2. Ecnu B kommiekcHoM noHe [Cd(CNS)4]?” Tpu polaHuIHBIX JIHMTaHAA 3aMEHHTh Ha TPU MOJIe-
KYJIBI aMMHaKa, TO 3apsii KOMIDICKCHOTO HOHA CTAHET PABHBIM:
Bapuanmot omeemoe:

a) 0; 0) -1, B) 1+3; r)+1.

3. Cymma k03(ppULIMEHTOB B YpaBHEHHHM pEaKIMM B3aMMOJEHCTBMs TeKcaakBamaprasua (2)
XJIOpH/Ia ¢ cepedpa HUTPATOM paBHa:
Bapuanmuot omeemoeé:



a) 10; 0) 8; B) 6; r) 4.

4. JlaHbl 1Ba pacTBOpa OJAMHAKOBON MOJIIPHOW KOHLIEHTPALIMU, COCTOSLINE U3 KOMIUIEKCHBIX CO-
eqMHeHnit cepebpa: pactBop 1) Kamus AMHUTpoapreHTart, ero Kuer = 1,3 - 1073 u pactsop 2) kanus
JUIHAHOAPTeHTaT, €ro Kyeer = 8,0 - 10721, CooTHOmEHNe KoHUEeHTpanmii noHoB cepedpa Ag* B oTHX
pacTBopax OyJeT CIAeAYIOIINUM:

Bapuanmuot omeemoeé:

2) C1(Ag™) < Co(Ag™):; 6) C1(4g™) > Co(Ag™);

B) C1(Ag™) = C2(Ag™); r) C1(Ag™) >0, C;(Ag™) =0.

5. Ilpu 00pa3oBaHUM KOMIUIEKCHOTO KaTHOHa TeTpaamMMmuHOPTYTH [Hg(NH3)4]°" rubpunnsa-
IIUH TIOJIBEPraroTCs CIeAYIOIUe CBOOOIHBIE OPOUTAIN BHEIIHETO (N) SHEPreTUYECKOTO YPOBHS PTYTH
(2):

Bapuanmuvi omeemog:
a) 6s%6p?; 6) 6s°6d°; B) 65°6p°6d°; r) 6p°6d°.

]2+

CocraBuTeis: Q%Z " Tlonosa H.K.



I'OCYJAPCTBEHHOE OBPA3OBATEJ/IBHOE YUYPEX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUTHECTPOBCKHUM I'OCYJIAPCTBEHHBIII YHUBEPCUTET UM. T.I'. LIEBYUEHKO»

ECTECTBEHHO-TEOTPA®HUYECKHUH ®AKYJIBTET
KA®EJIPA XUMHUHU U MIIX

KonTpoanpywoimme MoayibHble 3aJaHUS

no qucuumiune "' Xumuga'

MOI[YJIBHBIﬂ KOHTPOJb Ne 1
Ilo meme 1-2

Bapuant Ne 1

1. OnpenenuTe KOIMYECTBO ATOMOB B 5 T Kene3a U B 3 11 renus (00beM U3MEpeH PpU HOPMaJIbHBIX yC-
JIOBUSX).
2. YCcTaHOBHTE MPOCTEHUITYIO POPMYITy XUMUIECKOTO COCIMHEHUST MapraHila U KUCIOPO/a, 3Hasl, 4To
MacCOBBI€ JIOJIM COCTABJISIIONIUX €T0 3JIEMEHTOB PaBHBI COOTBETCTBEHHO: MN—63%; O-37%.
3. Onpenenure MOJSIPHYIO Maccy dkBuBasieHTa MeTtamia (3), ecinu 0,5 r 3TOro mMeTasia BHITECHSIOT U3
pacTtBopa kuciotel 600 Ma Bomopoaa (00beM M3MepeH MpU HOPMaJIbHBIX YCiIoBUsAX). Kakoit aTo me-
Tam?
4. OmpenenuTe SHTANBINUIO 00pa30BaHUs METaHa, €CIM HW3BECTHHI TEIJIOBBbIE IPHEKTHI CIEAYIOIINX
peaKLHnii:

CHy(r) + 20(1) = COy(r) + 2H,0(x); AH; = - 887,0 x/Ix

C(1) + Ox(r) = COT); AH, = - 405,8 1l
Ha(r) + 20,(1) = HyO(%); AH3 = -286,5 kJIx.
5. TepMOXUMHUYECKOE YPABHCHUE PEAKIIMU TOPEHUS CEPbl UMEET BHI:
S(T) + Oz(r) = SOZ(F); AHO =-402,0 KI[)K/MOJ'IL.

Paccunraiite n3MeHEeHHEe BHYTPEHHEH 3HEPIUU 3TOM pEaKIMM IPU CTAaHAAPTHBIX YCIOBHSX, a TaKkKe
MaccCy CropeBIIel cepsl Ipy BbiaeneHuu 142,25 xJlx sHeprum.
6. Pacueramu TepmoarHaMuieckux (GyHKIHMKA 000CHYHTEe BO3MOKHOCTH BoccTaHoBieHus: FeO u CuO
JIFOMUHUEM JI0 CBOOOITHOTO METaJUIa PU CTAaHAAPTHBIX YCIOBUSIX.
7. 3a oHY CEKYH/y B €IMHHUIIC PEaKIIMOHHOTO MPOCTPAHCTBA COCyaa 00pa30Baioch (1o TPEM pa3iud-
HbIM peakiusiM) 66 r CO, 68 1 HaS u 51 r NH3. Onpenenure, B kakoil peakiiuy cCKOpocTh 00pa3oBa-
HUS BellecTBa 0oJIbIIe.
8. Ilpu nosbimenun Temmneparypsl Ha 10 K ckopocTh HEKOTOpOI peakiuu yBeJuduiaach B 2,5 pasa.
PaccuunTaiiTe, KaKk U3MEHUTCS CKOPOCTh DTOM PEaKLUK IPH MOBBILEHUU TeMieparypbl ot 10 1o 55°C.
9. KoHcTanTa XMMHUECKOr0o paBHOBECHS pEakIK CUHTE3a aMMuaka 1o ypaBHeHuto Ny + 3Hp <=>
2NHj3 paBaa 0,1 ipu 673 K. KoHneHTpaIu BemecTB B COCTOSSHUU PAaBHOBECHSI COOTBETCTBECHHO PaB-
uel [Hy] = 0,6 monbe/im; [NH3] = 0,18 mons/n. Onpenenure Ha4albHYIO U PABHOBECHYIO KOHIIEHTPAIIUU
azoTa.
10. Hanumnre BbipaxeHue sl KOHCTaHThI FETEPOr€HHOTO XUMUYECKOTO
paBHOBecHs cienyronieii xumuueckon peakuuu 2Ag(k) + Cly(r) <=> 2AgCl(x).
VYcTaHoBUTE, HAPYIIUMTCS JIM PaBHOBECHE B 3TOM CHCTEME, €ciid O0lIee JaBICHUE B PEAKTOPE yBEIH-
YUTH B JIBa Pasa.

Bapuant Ne 2
1. YcTaHoBHUTE, B KAKOM BEIIIECTBE COACPIKUTCS OOJbIIE aTOMOB Bojopoaa: B 90 T Boasl miu B 80 Mt
MeTaHa (yCIIOBUsI HOpMaJIbHbBIE).



2. Onpenenute mpocTeinyto GopMyiny BEIIeCTBa, €CIM U3BECTHBI MOJBHBIC TOJIU COCTABIISIOIIUX €r0
anemeHnToB: Ag — 7,69 %; N — 23,08 %; H — 46,15 %; O — 23,08%.

3. IIpu cropanuu metasmia (3) maccoit 3,00 r obpazoBaics ero okcua maccoit 5,67 r. Onpenenure, Ka-
KOW 3TO METaJLI.

4. Onpenenute, MOTYT JM ObITh BOCCTAHOBIIEHBI BOJAOPOJOM O CBOOOJHOTO METalia MpU CTaHAAPT-
ueix ycinoBusx BeO u Al,Oz. OtBeT 000CHYITE pacueTaMyu TEPMOIUHAMUYIECKUX (QYHKITHIA.

5. OHTanenuK 006pa3oBaHus peareHToB U NpoaykToB peakiuu COy) + HaOry <=> COypy + Hyp

paBHBI CcOOTBETCTBEHHO: AHo5p(CO) = — 110,9 x/lx/Monb; AHesp(H20r) = — 394,8 k/Ix/Mons;
AH65(CO;) = —242,8 x/Ixx/Monb. Paccunraiite Temnosoii addexr 3toro mponecca.

6. Onpenenute nusmenenre cBoooaHo sneprun 11 peakuuu CaCOjz) = CaO(y) + COyyy

npu 25°C u 1500°C. 3asucumoctsio AH u AS ot TEMIEPATYpbl MOXKHO TNpeHeOpeus. Onpenenure
IPUMEPHYIO TEMIIEPATYPY, BBIIIE KOTOPOH yKa3aHHAas pEaKIysi MOXKET MPOTEKATh CAaMOIIPOU3BOJIBHO.
7. VYcTaHOBHTE, KaK H3MEHUTCS CKOPOCTh peakiuu 2Fe ) + 3Clyry = 2FeCly ),

€CIIM JIaBJICHUE B COCY/IE, T/Ie OHA IMPOUCXOJIUT, YBEIHUUUTH B 4 pasa.

8. CKOpOCTh XUMHUYECKOW peakiuu 3ajlaHa ypaBHeHHeM V = KCAmCBn. Omnpenenure 3HaYEHUS MOKa-
3areneil cTeneHe M u N, eciy Npu YBEJIWYEHUH KOHLIEHTpAalMU BemecTBa A B 2 pas3a (IpU HEU3MEH-
HOM KOHIIEHTpalu BemiecTBa B) ckopocTh peakiuu Bo3pacTaeT B 8 pas, a IpU YBEITUUYEHHUU BJBOE
KOHIEHTpaluu B (1Ipy HEM3MeHHOM HauaabHON KOHLEHTpaluuu A), CKOPOCTh PEAKIMHU BO3PACTAET B 2
pasa.
9. Onpenenure koHCTaHTY paBHOBecHs peakiuu PClsq) <=> PCls) + Clyy
npu 500 K, eciii Kk MOMEHTY yCTaHOBJICHHUS paBHOBecHs pas3noxuioch 54% PCls, a ucxoaHas KoHieH-
Tpanus nerraxiopuna ¢pochopa Obuta paBHa 1 MOIB/.
10. Hanmmure BbIpa)kK€HUE AJII KOHCTAHTHI T€TEPOr€HHOIO XMMHUYECKOTO PaBHOBECHS CIEIyOIIeH
xumuaeckoi peakmun ZNO(k) + Hy(r) <=> Zn (k) + H,O(T).
Omnpenenurte, HAPYIIUTCS JIM PaBHOBECHE B 3TOM cHcTeMe, eciiu o0lee aBlIeHHE B PEaKTOpe yBENH-
YUTH B J]BA Pasa.

Bapuant Ne 3
1. Onpenenute naBiaeHue ra3a B cocyae eMkocTbio 10 11 mpu Temmneparype 100°C, eciu B sTOT cocyn
nomectiin 10 r ammuaka (NHs).
2. Onpenenure GopMyiy LaBeaeBord KUCIOTHI, eciau B 20 T 310l kucnoTsl conepxutcs 0,444 r Bogo-
pona u 5,330 r yriepona, a OCTAJIbHYIO MAacCy COCTaBIISIET KUCIOpOA. IITOTHOCTh MapoB KUCIIOTHI IO
okcupay yriepona (4) paua 2,04.
3. IIpu pa3yiokeHUH HEKOTOPOro KosindecTBa okcuja metaimia (1) obpaszoBanoch 2,15 r meramna u
0,20 r xucnopoaa. OnpeneanuTe MOJISIPHYIO MacCy SKBUBAJICHTa MeTaJljla U Ha30BUTE ATOT METAJLI.
4. Onpenenure CTaHAAPTHYIO TEIUIOTY oOpa3oBaHus cepoyriepoga CSy, eciiu U3BECTHO, YTO MPHU €ro
croparm 1o peaknun CS;(k) + 30,(1) = CO,(T) + 2S0,(T)
Beiiensiercss 1075 xIx/MoJb SHEPTUH.
5. PactBopenue 1 mosib MmentHoro Kynopoca (CuSO425H,0) conpoBoxknaercs moriomenuem 11,5 kJx
SHEpruu, a Ipu pacTBopeHuu 1 Mousb cynbdarta meau Beinensercs 66,1 k/[x. Paccuuraiite TemnoBoit
s dexT peakuu ruApaTAINN:
CuSO4+ 5H,0 = CuSO4+5H,0.
6. OnpegenuTte, Kakne U3 NPEACTaBAEHHbIX PEaKLMIA NMPOTEKAT CaMONpPOMU3BONbHO B CTaHAAPTHbIX YC-
nosuax: a) N,(r) + %0,(r) = N,O(r);
0) 4HCI(r) + Oy(r) = 2Cly(1) + 2H,0(x);
B) Fe,03(k) + 3CO(r) = 2Fe(k) + 3CO,(T).
OtBeT 000CHYHTE COOTBETCTBYIOIIMMHU pacyeTaMu TEPMOAMHAMUYECKUX (DYHKITHHA.
7. Ilpu noBbiieHn TemnepaTypbl Ha 10 K CKOpOCTh HEKOTOPOW peakiu yBeIWuMBaeTca B 3 pasa.
PaccuuTaiite, BO CKOJIBKO pa3 YBEIMYHUTCSA CKOPOCTh IPH MOBBILIEHHH TeMepaTypsl oT 10 xo 75°C.
8. PaBHOBeCHBIC MapIuaabHbIC 1aBJIeHHs peareHToB peakiuu SO, + 120, <=> SO;3



N -4 N -4 N 4
paBubl: P(SO2) = 3-10 Ila; P(Oy) = 110 Ila; P(SO3) = 1,5-10 Ila. Onpenenure, BO3MOXKHA JIH 3T
peakuus npu Temneparype 900 K, ecn koHcTaHTa paBHOBecHs K, MpH cTaHIApTHEIX yCIOBHAX paBHA

2,04310"

9. Peakuus paznoxxeHus: XJIOPOBOAOPOAA 11O J/PaBHEHHIO HCI(r) = Y2Hy(r) + 2Cly(T)

MPOTEKAET ¢ KOHCTaHTOM ckopocTH 1,85-10™ 51/mMomb-c. PaccuuTaiite Bpemsi, B TeU€HHE KOTOPOTO MPO-
pearupyeT 99% UCXOAHOTO BELIECTBA, €CIHM €T0 HayallbHas KOHIEHTpalus Oblia paBHa 1 MOIB/.

10. Hanumure BbIpa)keHUE I KOHCTAHThI T€TEPOT€HHOT0 XMMHUYECKOTO PABHOBECHUSI XMMHUYECKOMN

peakuun MgO(x) + CO,(r) <=> MgCO3; (k).

Bapuant Ne 4
1. Onpenenure, Kakoe KOJIMYECTBO aTOMOB BOJIOpO/a COAEpKUTCS B 17 Moiap aMMmHuaka U B 17 T aM-
MHaKa.
2. XUMUYeCcKOe COeIMHEHUE COJEPKUT HaTpuil (MaccoBas aoist 36,5 %), cepy (25,4 %) u kuciopon
(38,1 %). Onpenenute mpocTeiiyto GopmMyiTy STOro BEIIECTRa.
3. Ha BoccranoBienne 16 T okcuna Meramia (3) uzpacxogoBaHo 5,4 T amroMunausd. OnpeneauTe Mo-
JISIPHYIO MAcCy SKBUBAJICHTA HEU3BECTHOTO METaJllIa U Ha30BUTE €TO0.
4. PaccuuraiiTe TeriaoBod 3(p(exT u U3MEeHEeHUEe BHYTPEHHEH SHEPruu MpU CTAHIAPTHBIX YCIOBHUSIX
peakiuu CO(py + HaO(papy <=> COyry + Hy(ry, 3HasA, 4TO SHTAIBIUKM 00pa30BaHUs PEAreHTOB U MPOAYK-
TOB TIPU TE€X K€ YCIOBUSIX PABHBI COOTBETCTBEHHO: AHO(,GP(CO) =-110,9 xJIx/monb; AH006p(HzOnap) =
- 394,8 kJIi/Moib; AH y,(CO2) = - 242,8 K JI/MOITb.
5. HazoBuTe, Kakue U3 MepevncIeHHBIX OKCHIOB MOTYT OBITh BOCCTAHOBIICHBI YTIIEPOIOM 0 CBOOOI-
Horo metaiuta ipu 298 K: Fe,03; SnO. OtBeT 000CHYHTE pacueTaMy TEPMOIUHAMHICCKIX (YHKITHIA.
6. Paccunraiite U3MEHEHHUE SHTPOIUU l'IOpI/I miasieHnn 3 Monb ykcycHor kucnoTsl CH3COOH. Tem-
neparypa IiaBJIeHus KUCIOThI paBHa 17 C, a yaenbHas TeruioTa rmasicHus 194 Jx/r.
7. B Tpex 3aKkpbITBIX COCYAaX OAMHAKOBOTO O00BbeMa MPOBOJAT HE3aBUCHUMO JIPYT OT JApPYyra peakiuu
CUHTE3a TrajoreHoBoopoioB. Yepes 30 cek. mocie Havaja peakiUu: a) B MEPBOM COCYIE MOIYyYEHO
11,1 r HCI; 6) Bo BTOpOM cocyae — 16,2  HBr; B) B Tpethem cocyae — 19,2 r HJ. PaccuuTaiite, B Ka-
KOM COCY/I€ PeaKkIHsi MPOTEKAET ¢ OOJbIIEH CKOPOCTHIO.
8. Ompenenute, BO CKOJIBKO pa3 HEOOXOIMMO YBEIMYUTH AABICHUE B CHCTEME, YTOOBI CKOPOCTh 00pa-
30BaHus okcuaa azora (4) mo peakmuu 2NO + O, = 2NO, Bo3pocina B 1000 pa3.
9. Ompenenute, B KaKyl0 CTOPOHY CMECTHTCS XMMUYECKOE paBHOBecue peakmuu 2AB <=> A, + By,
€CJIM TOBBICUTH Temrieparypy Ha 30°. TemneparypHbie K03()(HIMEHTH PAMON U 0OPATHOM peakiuii
PaBHBI COOTBETCTBEHHO 2 U 3.
10. Hanumure BbIpa)k€HHE Il KOHCTAHTBI F'€TEPOr€HHOT0 XMMHYECKOIO PAaBHOBECHS CIEAYIOUIEH
xumudeckor peakiuu Mg(kx) + 2H,0(t) <=> Mg(OH)(x) + Ha(T).

Bapuanr Ne §
1. Onpenenute, B KakoM 00pasLe COAEPKUTCS OOJIbILE aTOMOB: B 2 I' MEIU WU B 2 J1 KUciaopoaa (00b-
€M MU3MEPEH IIPH HOPMAJIBHBIX YCIOBUAX). OTBET 000CHYHTE COOTBETCTBYIOLIMMH PACUETAMH.
2. B okcuze MmonnbaeHa OTHOIEHHE MacChl MOJIMOIEHa K Macce aTOMHOTO KUcjiopoa paBHo 2. Ompe-
JEUTE MPOCTEHITYIO (POPMYITY 3TOTO OKCH/IA.
3. Ha BoccranoBnenue 1,6 T okcuna metaia (2) uspacxomosano 0,45 11 Bomopoa, U3MEPEHHOTO TIPH
HOpPMAaJIbHBIX yCJIOBUAX. ONpenenuTe MOISIPHYIO MacCcy 3KBUBaJICHTa METajllla U HA30BUTE €rO.
4. Ilpn B3auMOJEHCTBMM BOJOpOJa M KHUCIOpoAa ¢ 00pa30oBaHUEM >KUIKOM BOJbI NMPH TeMIlepaType
20°C Beizemsiercst 286,2 kI SHepruu Ha 1 Moab Bojopoda. BelumciuTe M3MeHEHUE BHYTpEHHEH
SHEPI'UU 3TOH CUCTEMBI.
5. Onpenenure u3MeHeHne cBodboaHoi sHeprun AG ms peakiuu BaCOj3( = BaOy + COyp
npu 25°C u 1500°C u o0bsicHHTE, IPH KAKOW TeMIepaTrype Mpolece Haubosee akTUBEH. 3aBUCHMO-
ctbio AH 1 AS oT TemniepaTypsl MOXHO peHeOpeyb.
6. Boruncnure n3MeHeHHe SHTPONMHU NPH TUIaBiIeHuu 54 r cepeOpa, eciu U3BECTHO, YTO TeMIepaTypa
iaBsieHus cepedpa 960°C, a teruiota minasinenus 104,5 kJx/mMob.



7. Hauaneuble koHueHTpanuu peareHToB peakuuu 2NO + Oy = 2NO;, 6butM paBHBI COOTBETCTBEHHO:

Co(NO) = 0,8 momb/m; Co(O2) = 0,6 monb/a. Onpenennure, Kak U3MEHUTCS CKOPOCTb 3TOH peakInu, ec-

T KOHIIEHTPAIIUIO KUCTIopoia yBennuuTh 10 0,9 MOJb/1I, a KOHIEHTpallnio okcuaa a3ora (2) - go 1,2

MOJTB/JI.

8. Ompenenure KOHCTAHTY CKOPOCTH pEaKIMK MEPBOTO MOPSIKA, €Clv 3a 25 MHH IpopearupoBaia

YyeTBepTas 4YacTh HAYaJIbHOTO KOJIMYECTBA BELIECTBA.

9. KoHCTaHTa XMMHYECKOTO PAaBHOBECHS PEAKITUH TUCCOIMANY nooBoopoaa 2H) <=> H, + J;
paBHa 1/64 ipu Temniepatype 713 K. Halinure paBHOBECHBIE KOHIIEHTPAIIUHU MTPOIYKTOB U pea-

TeHTOB, €CJIM BHaJaJie ObUIO B3SITO 2 MOJIb HOIMa BOJIOPO/Ia B 00beMe cocya SiI.

10. OOBscHUTE, B KAKOM HAMPABJICHUH Oy/IET CMEIIAThCsl paBHOBECUE PEAKITUN

CH,4 + H,0 <=> CO + 3H, npu ymeHbIIeHnH 00beMa CUCTEMBI B 3 pasa.

Bapuant Ne 6
1. Onpenenurte, B KaKO¥ MOPIMU BEIIECTBA COACPKUTCS OOJbIIE aTOMOB KUCIOpOa: B 12 MOJb THOK-
cuna yraeponaa wid B 12 r yraekucioro ra3a? OTBET MOATBEPAUTE pacyeTaMu.
2. B coenuHeHnn Kanus, XJI0pa U KUCIOPOJIa MaCCOBBIE JI0JIM 3JIEMEHTOB paBHbI COOTBETCTBEHHO: 31,8
%; 29,0 %; 39,2 %. YcraHoBHUTE MIPOCTEHIITYIO (POPMYITY 3TOTO BEIIECTBA.
3. OnpenenuTe MacCOBYIO J0JII0 KUCIOPO/a B OKCHAE MeTaia (4), eciy MOJIsipHas Macca KBUBAJICH-
Ta 3Toro Metaia cocraniser 30 r/moib. HazoBuTe MeTani u cocraBbTe hopMyity ero OKCI/IJIa
4. Onpenenure cTaHAAPTHYIO TEIUIOTY 00pa30BaHuUs TBEPAOro XJIOPHUIA BUCMYTa AH O6p(B|CI3)(T), ec-
JIM U3BECTHO, YTO CTAHIAPTHAS TEIIOTA 06pa3OBaHI/15[ razoo6pasuoro semectsa AH's,(BiCls)) paBHa
-270,7 xJI»/mMons, a Terorta Bo3ronku BiCls(T) AH® = 113,39 kJI/MO1Ib.
5. IIpu momHOM cropanuu stuneHa (Cp,H,) ¢ oOpasoBanuem KUIKOW BOJBI BBIACTHIOCH 6226 Ik
sHepruu. Haiiaure o6beM (MK H.y.) BCTYIHBLIETO B PEaKIHIo Kuciopoaa, ecian AH oq,(CoHa) = 52,3
kJIx/Moitb; AH® o6p(H20x) = — 285,8 x/Ix/Moib; AH’ 565(CO2) = — 393,5 x/Ix/Mob.
6. Onpenenure, Kakue W3 MPEACTABICHHBIX PEAKIMI MPOTEKAIOT CAMOIIPOU3BOJIBLHO B CTaHJAPTHBIX
YCIIOBUAX: a) ZNO(F) + Clz(r) = 2NOC|(F), 6) 3Fe (®) + 4H20(r) = F93O4(K) + 4H2(r).
OtBeT 000CHYHTE COOTBETCTBYIOIIMMHU pacyeTaMu TEPMOAMHAMUYECKUX (DYHKITHHA.
7. Peaxius npu temmeparype 50°C mporekaer 3a 2 muH. 15 cex. Paccunraiite, 3a Kakoe BpeMs OHa
3aKOHYMUTCS TIpu Temrieparype 70°C, eciu e€ TemnepaTypHbiii Kod(Q(UIMEHT paBeH TPEM.
8. Jlnst peakuuu Hy + Bry <=> 2HBr npu Hekotopoii Temneparype K = 1. Onpenenure coctaB paBHO-
BECHOU PEaKIIMOHHON CMECH, €CJIM HavalibHasi cMech cocTosia u3 3 moneit Hp u 2 moneit Br,.
9. Hanuimute BbIpa)kKeHUE ISl KOHCTAHTHI T€TEPOreHHOI0 XUMUYECKOTO PaBHOBECHS! CIIEAYIOIICH XH-
muueckoit peakipn PhO, (k) + 2C0O,(1) <=> PbCO3(k) + CO(T).
10. Ompenenute, B KAKOM HampaBlIeHUN OYJIET CMEIIAThCS PAaBHOBECHE C MOBBIIIEHUEM TEMIIEPATypPhl
1 jaBiieHus it oopatumbix peakiuii: N,Oy <=> 2NOy; AH® = 58,4 xJIx;
203 <=> 30,; AH® = - 184,6x]x.

Bapuant Ne 7
1. Onpenenute YuciIo MoJeKyI, coaepxamnuxcs B 0,5 T azora u B 0,5 1 Merana (00beM M3MEPEH MPHU
HOPMAJIBHBIX YCIIOBHUSX).
2. B HekoTopoli mopuuu KpucTauioruapara cyibdara Meau (2) coaepKUTCs 1,204:10% aromos cephl
u 1,084:10%* atomos KHcioposa. YcraHoBuTe (OPMYNy KPUCTALIOTHUApPATA M PACCUYUTANTE HYHUCIIO
aTOMOB BOJIOPOJa B 33/IaHHOM MOPIIMU CI0KHOTO BEIIECTBA.
3. [Ipu noGaBneHun HUTpaTa cepedpa K pacTBOPY, coaepkameMy | T CoOequHEHHUs ele3a C XJI0pOoM,
oOpa3zoBayock 2,6 T xjaopuaa cepedbpa. Onpenennre MOISIPHYIO MacCy SKBHBAJICHTA JKejle3a BO B3SITOM
BEIIIECTBE.
4. Onpenenure TEIUIOTY CTOpaHUs ajaMasa, €clid CTaHAapTHas TeTI0Ta cropaHus rpadura AH C(rpaq,m)
paBHa -393,51 k/lx/Moinb, a TemoBoit apdekt dazoBoro nepexona Cipapur) = Canmas), AH° p=1,88
kJI>k/MOIIb.
5. Omnpeienure, BO3MOKHA Jiu Tipu Temiieparype 25°C cieyrommast peakius:
Cug + ZnOg = CuO(y) + Znx). [okazatensbcTBo npousBeante pacyeramu AG’ u AS® naHHOI peakimm.



6. IIpu pacTBopeHuu 65 T MHKa B pa3basienHoi ceproit kuciore npu 20°C u nasnenuu 101 xI1a BbI-
nensiercs 1 MoJib BOJOPO/A U coBepIlaeTcsi paboTa MPOTUB BHENIHETO Bo3jaeicTBud. Onpenenure u3-
MEHEHUE BHYTPEHHEN PHEPIUU B CUCTEME.

7. PaccunTaiiTe, Kak U3BMEHUJIOCH JIaBJICHUE B PEAKIIMOHHON CHUCTEME, B KOTOPOM COBEPIIAETCS MPO-
necc 4NH3z + 50, = 4NO + 6H,0, eciu ckopocTh peakuiuu ymeHbuiaach B 3815 pas.

8. Onpenenute TemMnepaTypHbiii KO3G(UIMEHT CKOPOCTU PEAKIUH, €CIIN MPU NOHWKEHUH TeMIlepaTy-
pBI Ha 45° peakuus 3aMeInIach B 25 pas.

9. KoncranTa paBHoBecus peakiuu A + B<=>C+ D paBHa eaunuie. Omnpenenure, Kakas 0
(B %) BemecTBa A nojBepraercs NpeBpalleHuIo, €CliM CMelaTh 3 MOJIb BelecTBa A U 5 MOJIb Bellle-
cTBa B.

10. HanumuTe BBIpa’keHHE JUISI KOHCTAHTHI T€TEPOT€HHOTO XMMHUYECKOrO PaBHOBECUS — CIIEYIOIIEH
xumudeckon peaknu S(k) + O,(r) <=> SO, (T). Onpenenute, HAPYIIUTCS JIK paBHOBECHE B 3TOM CHC-
TeMe, eCJIM o0IIee 1aBJIeHNUE B peakTOpe YBEIUYUTh B JIBa pa3a.

Bapuant Ne 8
1. Onpenenute, B KakoM 00pasiie BelecTBa coaepxkutcs 0onpiie aToMoB: B 10 r nunka wiu B 100 M
BOJI0POJIa, 00bEM KOTOPOTO U3MEPEH MPU HOPMAJIbHBIX YCIOBHUSX.
2. Ipu cxxuranuu 19 r BemecTBa, COCTOSILETO U3 yriiepoaa u cepbl, oOpazosanock 0,33 MOJIb THOKCH-
J1a cepbl. Y CTaHOBUTE (POPMYJTy BEILLIECTBA.
3. ns peakuuu ¢ 9,58 r metauia (4) norpedoainock 8,96 11 xsopa (06beM U3MEpeH Npu HOPMAIBHBIX
ycnoBusix). Onpeaennure, Kakoi 3TO METall.
4. BHyTpeHHsist SHeprus cucteMbl ipu ucrnapennu 90 r Boasl npu 100°C Bospocia Ha 188,1 kJx. Om-
penenute TemoBoi 3¢ ekt pazoBoro nepexonaa HoO(k) = HyO(T) npu maHHOM TeMrepatype.
5. Onpenenure TemnoBoi 3¢ ekt peakiuu cuHTe3a O0en3ona no ypasHeHHI0 3CoHy = CsHgx), eciu
W3BECTHA YHTAJIBIINS PEAKIIMU TOPEHHS allETUIICHA M0 YPABHEHUIO CoHyry + 572 Oy = 2COxqy
+ HoO(x); AH =—1300 x/]x/Mo1b, a AHOO@(C@HG)}K = 82,9 kJ[>x/MOIIb.
6. Peaknius BoccTaHOBIEHUS OKCHIA xKee3a (3) BOAOPOIOM MPOTEKAET MO YPABHEHUIO
Fe,03(x) + 3Hy(r) = 2Fe(x) + 3H,0(1); AH = 96,61 xJx.
Omnpenenute, BO3MOXKHA JIM 3Ta PEAKIUs MPU CTAaHAAPTHBIX YCIOBUAX, €CIIM U3MeHEeHne dHTporuu AS
= 1387 x/x/monb K. PaccunTaiite, npu kakoil TeMieparype HaunHaeTcs BoccraHoBieHne Fe;03(k).
7. PaccuunTaiiTe, BO CKOJIBKO Pa3 HYXHO YBEJIWYMUTDH JIaBJICHUE BOJIOPOAA U KUCIOPOa B CUCTEME, UTO-
OBl CKOPOCTh pEaKIUU 2H,(1) + Oy(r) = 2H,0(r) Bo3pocna B 2 pasa.
8. Pasznoxenne azorHoro anruapuzaa mo ypaBaeHHIO NoOs(T) = NoOy(1) + /20,(r) siBiisseTcst peakuueit
nepsoro nopsaka. KoncranTsl CKOEOCTI/I aTON peakuuu npu temmnepatypax 293 K u 323 K paBHsl co-
orsercrBenHo 1,72:-10° u 7,59-10* ¢*. Paccuuraiite BpeMsl, 3a KOTOPOE MOABEPIHETCS Pa3I0KEHUIO
99% ucxogHOro BELECTBA IPU YKa3aHHBIX TEMIIEpATypax.
9. Koncranra pasroBecust Kp st peakipm 2S0; + O, <=> 2503 npu 950 K pasna 1,062- 102, Bol-
yucnute K¢ aist aToit peakuuu.
10. HamummTe BBIpaKE€HHE IS KOHCTAHTHI T€TEPOTEHHOTO XMMHUYECKOTO PaBHOBECHS CIIEIYIOICH
peakuuu 4Al(k) + 3COy(r) <=> 2Al,05(k) + 3C(x).
Omnpenenure, HApyIIUTCS JIU paBHOBECUE B 3TOI cucTeMe, eciu obllee JaBlIeHHE B PEaKTOpPEe YMEHb-
IIUTH B JIBa pasa.
Bapuant Ne 9
1. B 100 1 Bo3ayxa comepxutcs 6 1 KceHoHa. OmnpenenuTe, B KakoM o0beMe Bo3ayxa (TIpu HOpMallb-
HBIX YCIOBHSX) comepxutcs 10%° mMonekyn kceroHa. (HaroMHUHaeM, 4TO MOJCKY/IbI HHEPTHBIX [a30B
OJTHOATOMHBIE).
2. Onpenenure MOJIEKYISIpHYIO (DOPMYITYy OKCHJIA XJIOpa, €CIIH MPHU pa3ioKeHuu 1 J1 3Toro okcuaa 00-
pasyercs 1 1 kucnopona u 0,5 1 xyopa (00beMbI U3MEPEHBI PH H.Y.). OTHOCUTENbHAS IUIOTHOCTH He-
M3BECTHOTO OKCHJIA MO BO3yXy paBHa 2,34.
3. Ompenenure MOJSPHYIO MacCy OJKBHBAJIGHTA MeTalla B CleAyommx coequHeHusx:Mn,Oz;

Cr(O H)3; M 92P207.



4. OnpepenuTe Maccy MeTaHa, MPH MOJTHOM CTOPaHUH KOTOPOTO ¢ 00pa30BaHUEM >KUIKOUW BOJIBI BhIIE-
JSIETCS KOJMYECTBO DHEPIHH, A0CTaTo49Hoe i Harpesanus 100 r Boxsl or 20 1o 30 °C. MonspHyio
TEIUIOEMKOCTh BOABI MPUHATH paBHOH 75,3 k/[x/Mounb K.
5. Onpenenure TemnoBoit 3¢ dekr peakuu 2PbS + 30, = 2PbO + 2S0O,, ucmons3ys 3HaYEHUS CTaH-
JApTHBIX YHTAIBIUI 00pa30BaHUS PEAareHTOB U MPOJAYKTOB.
6. Onpenenure, MmoxeT Jix peakuss 2NH4;NO; = 4H,0 + O, + 2N, mpoTekath caMOIPOU3BOIBHO TIPH
CTaH/IAPTHBIX YCIOBUSIX.
7. PaccuuTaiiTe, BO CKOJIBKO pa3 HYHO YBEITUYHUTh KOHIIEHTPAIMIO BOJOPO/A, YTOOBI CKOPOCTh peak-
mn  2Hyr) + Oy = 2H20(r BO3pOCIa B 2 pasa.
8. IIpu Temnieparype 353 K Hekoropas peakuus 3akanunBaercs 3a 20 ¢. Onpenenure, CKOJIbKO Bpeme-
HU JIUTCs 3Ta peaknus npu 693 K, ecnu e€ TemnepatypHbiid KOOPGUITMEHT paBEH ABYM.
9. KoncranTta paBHOBECHs PEaKIMH, MPOTEKAIONIEH B 3aMKHYTOM cocyjne mo cxeme AB <=> A + B,
paBHa 0,04. PaBHOBecHast kKoHIleHTpanus BeniecTBa B coctamser 0,02 monw/n. Halinure HauansHyO
KOHIIEHTpalluIo BelecTBa AB.
10. Ompenenure, B KAKOM HaINpaBICHUU CMECTUTCSI PAaBHOBECHE PEaKIIUU

2CO + 2Hy; <=> CH4 + COy,
€CJIM KOHIICHTPAIIMU BCEX Pearupyrox BEIECTB YMEHBIIHUTH B 3 pasa.

Bapuant Ne 10
1. OnpexnenuTte, B KaKOM MOPLMHU BELIECTBA COJEPKUTCS OOJIbILIE AaTOMOB KHCIOpoa: B 12 MOJIb AHOK-
cyja yriaepojaa win B 12 Mousb 3TaHona?
2. Kucnora conepxuT BOJIOpPOJ, MO M KHUCIOPOA, UX MAcCOBBIE JIOJU PaBHbI COOTBETCTBEHHO: H —
2,2%; J —55,7%; O — 42,1%. Onpeaenute mpocTernyro GopMyiTy 3TOr0 BEeleCTRa.
3. B peakuuu HeiTpanuzanuy ruipoKcuIa Kaiusi OpToMbIIbikoBoi kuciaoroit (HzASO4) ee MonsipHas
Macca SKBHMBaJIeHTa OKa3ajach paBHOM 71 r/moinb. Kakas conp mpu sTom obpas3oBanacs? Hanumure
ypaBHEHHE COOTBETCTBYIOILIEH PeaKIUH.
4. Coxokensl ¢ oopazoanneM H,O (r) paBHbie 00beMbl Bojmopoaa (Hy) m anermiena (CoH»), B3sThIC
IIPU OJIMHAKOBBIX YCIOBHsX. OnpenenuTe, B KAKOM CIIy4ae BbIIEIUTCS OOJbIIe SHEPTUH U BO CKOJIBKO
pas.
5. Bayrpennsis oHeprus cuctembl ipu ucrnapenun 90 r ojsl npu 100 °C Bospocna Ha 188,1 k. On-
penenuTe TemoBoi 3G dekT GpazoBoro nepexoa Mpyu JaHHOK TeMIepaType.
6. Onpenenure, BO3MOXKHA Ji TIpu Temrepatype 25°C cieyromas peakis:

Cd(K) + ZnO(K) = CdO(K) + Zn(K).

JlokasarenbcTBo npousseaute pacuetamu A G° u A S° naHHOM peakuuy.
7. Paccunraiite, kak usmenurcs ckopocts peakuuu CO + Cl, = COCI,, ecnu koHIeHTpaIyss OKCHIa
yraepoza (2) ysennyeHa B 4 pa3a Ipyu OJJHOBPEMEHHOM YBEJIMUYEHUHN KOHLIEHTPALMU XJIOpa B 3 pasa.
8. PaccuuTaiite, BO CKOJIBKO pa3 cleAyeT YBEIHMUUTh KOHIICHTpAIUIo BemiecTBa By B cucreme  2A, +
B, = 2A,B, 4T00BI IpH YMEHBIICHUH KOHIICHTPALIUHU BEeIIECTBAa Ay B 4 pa3a CKOPOCTh MPSMON peaKkIuu
HE U3MEHUIACh.
9. Hanummre BbIpa)keHUE I KOHCTAHTHI T€TEPOre€HHOT0 XMMUYECKOTO PABHOBECHSI CIEAYIOMIEH XH1-
muueckoi peaknuu CUO(k) + H; (1) <=> Cu(x) + H,O(T).
Omnpenenurte, HAPYIIUTCS X PAaBHOBECHE B ATOM CHCTEME, €CIIM 00Ilee JIaBJICHUE B PEAKTOPE yBEIH-
YHUThH B JIBa pasa.
10.U3menenwne sHeprun ' mb60ca B peakun 00pa3oBaHUs aMMHUaKa 10 YpaBHEHUIO
N, + 3H,; <=> 2NH3; paBno 16,64 xJ[>/Monb nipu Temneparype 650 K. Beraucnure mist 1anHOU TeM-
nepatypsl Kp aT0M peakiumu.

BapuanT Ne 11
1.  PaccuwuraiiTe KOJIUYECTBO ATOMOB, COJIEPKAIIUXCS B 2 KT MarHus U B 2KI' CBHHIIA.
2. ITpu B3aumoneiictBuu 1,00 r hocdopa ¢ kuciaopogom ObuT0 MoTydeHo 2,29 T okcuaa gochopa. Bei-
BeZuTe (POPMYITy IMOIYyYEHHOI'O OKCHIA.



3. Onpeznenute MOJSIPHYIO Maccy 3KBUBasieHTa MeTaiia (3), eciu 0,5 T ero BBITECHAIOT U3 pacTBOpa
KUCHO0THI 132 Mi1 BO1OpOAa, U3BMEPEHHOTO TIPU TEMIIEPATYPE 22°C u pasnennu 500 klla.
4. BonsHol ra3 npeacTaBisieT co0oi cMech paBHBIX 00BEMOB BOAOPOAA M OKcHaa yriaepoaa (2). On-
pelleuTe KOJIMYECTBO HHEPIUH, BbIAEIUBIICHCS Npu cropanuu 112 1 BoOsiHOro rasa, B3ATOrO MpHU
HOPMAaJIbHBIX YCIIOBUSIX.
5. Ilpu B3aumopeiicTBuu 2,1 xene3a ¢ cepoit Boiaensercs 3,77 kJx sneprun. Paccunraiite sHTaNb-
nuio 00pazoBaHus CyIbpuUIa Keesa.
6. OnpeaenuTe U3MEHEHUE CTaHIAPTHON YHTPONUHU PEAKINU

2A1,03(k) + 6SO2(T) +304(r) = 2Al3(SO4)3(k)
Y YCTAHOBHTE, BO3MOKHA JI OHA B CTAHJAPTHBIX YCIOBHSIX.
7. st peakiuu MepBOro Mnopsijka, mNpoTekawliei no cxeme A = 2B, onpenenute BpeMsi, 32 KOTOpOe
npopearupyeT 90% BemectBa A. KoHCTaHTa CKOPOCTH 3TOM peakuu paBHa kK'=110"¢™.
8. Onpexnenure, Ha CKOJIBKO TPayCOB HYXKHO MOBBICUTH TEMIEPATypPy, YTOOBI CKOPOCTh PEAKIIUU BO3-
pocia B 90 pa3! TemneparypHbIit Ko3hdHUITUEHT paBeH 2,7.
9. Ilpu cuntese pocrena ycranasiaupaercs pasuosecue: Cl, + CO <=> COCl.,.
Omnpenenute HayallbHbIE KOHIIGHTPAIMK XJI0pa U OKCHJIa yriepoaa (2), eciau KOHIIEHTPAIlMd B MOMEHT
paBHOBecHs paBHBI (MOJB/N): Cpapu(Cl2) = 2,5; Cpasu (CO) = 1,8; Cpapu(COCl) = 312.
10. Onpenenure 3HaYeHNE KOHCTAHTHI PAaBHOBECHS M KI3MEHEHHE CBOOOIHOM HEPTUHU MIPHU TeMIlepaTy-
pe 1000 K nns peakumu: HZO(F) + CO(F) <=> COz(p) + Hz(r).
3aBucumocThio AH 1 AS oT TemmniepaTypsl MOXKHO TIpeHEOpeYb.

Bapuant Ne 12
1. Onpenenute npocTeiiiryio GopMyIly COEIUHEHUS aJIOMUHUS C YIIIEPOIOM, MAacCOBast 10JIsl AJIFOMU-
HUA B HEM cocTaBiisieT 75%.
2. Ompenenute MOJSIPHYIO MacCy SKBHBAJICHTA JIBYXBAJICHTHOT'O METaJlJIa M Ha30BUTE €T0, €CIH H3-
BECTHO, uTO 8,34 T Metaia okucistoTes 0,68 11 kucmopoaa, U3MEPEHHOTO MPU HOPMAJIbHBIX YCIOBHU-
AX.
3. Ilpu cxuranuu 0,05 MOJIb HEU3BECTHOI'O IPOCTOTO BellecTBa oOpazoBanoch 67,2 11 raza (06beM u3-
MEpeH NMpHU HOPMAJbHBIX YCIOBHSIX), KOTOpPBIA B 2,75 pa3a Tsxelee MeTaHa. YCTaHOBUTE (HOPMYIy
C)KMTaeMOr0 BEILECTBA.
4. Paccumraiite KonmdyecTBO aToMOB Kucioposa B 0,04 moins 6eproneroBoii conu (KCIO3).
5. PactBopenue 1 monb menHoro kynopoca (CuSO4+5H,0) conpoBokaaercs nornomienuem 11,5 kJIx
SHEpPruM, a Ipu pacTBopeHuu 1 Moib cyibdaTta meau Boiaenserca 66,1 k/x. Paccunraiite Tennosoit
s dext peakuun rugparamun: CuSO, + 5Hy0 = CuSO4e5H,0.
6. Ompenenute, BO CKOJIBKO pa3 HEOOXOJMMO YBEJIHMYUTH JABJIEHHE, YTOOBI CKOPOCTh O0Opa30BaHMsI
okcupa azota (4) no peakuuu 2NO + O, = 2NO; Bo3pocina B 1000 pas.
7. Ilpu Temneparype 150 °C Hexoropas peakiys 3aKkaHuuBaercs 3a 16 mun. IIpuauMas TeMneparyp-
HBIA KO3 PHUIHUEHT CKOPOCTH PEaKLUU PaBHBIM 2,5, paccUuTaiiTe, yepe3 Kakoe BpeMs 3aKOHUUTCS 3Ta
peaxuus mpu 200 °C.
8. PaccuuTaiite, BO CKOJIBKO pa3 ClieyeT yBeIWYUTh KOHIIGHTPAIHIO BemecTBa B, B cucreme 2A; + B;
= 2A,B, 94TOOBI P YMEHBIIIEHNN KOHIICHTPAIIMK BelecTBa Ay B 4 pa3a CKOPOCTh IPSIMOM pEeakiuu He
MU3MEHMJIIACK.
9. Omnpenenure 3HauUe€HHE KOHCTaHThl PaBHOBECHs M M3MEHEHMe sHepruu I'mbOca mpu temmepaType
298 K ng peaKnuu: COz(r) + C(rpaq,m) <=> 2CO(F) .
10. HamumuTe BbIpaskeHHE ISl KOHCTAHThI I€TEPOr€HHOI0 XMMUYECKOIO PaBHOBECHsI ClEAYHOIIEH
XMUMUYECKON peaKkiiuu 2Al(x) + 3Cly(r) <=> 2AICl3(x).
Onpenenure, HAPYLIUTCS JIX PAaBHOBECUE B ITOM CHCTEME, €Clid 00Ilee 1aBJICHUE B PEAKTOPE yBEIHU-
YUTH B /1B Pasa.

BapuanT Ne 13
1. Onpenenure, B KaKOM KOJMYECTBE Ia3000pa3HOI0O XJIOpa COAECPKHUTCS MPH HOPMAJIbHBIX YCIOBHUAX
Ooubllle aTOMOB: B 4 T, B 4 MOJb, B 4 1.



2. Ilpu cxxuranuum 2,6 T yrieojaopona noiaydeHo 8,8 r okcuaa yriaepona (4). OTHOCUTENbHAS IJIOT-
HOCTb YIJIEBOJIOPO/Ia 10 Bogopoay paBHa 13. BeiBeaurte popmyny BemiecTBa U HA30BUTE €TO.
3. Xnopua Merasuia conepxxur 69 % xsopa. Onpenenute MOJISIPHYIO MacCy SKBUBAJIEHTa 3TOI'0 MeTaJl-
na.
4. Onpenenure, Kakue U3 MPEACTABICHHBIX PEaKIMii IPOTEKAIOT B CTAHJAPTHBIX YCIOBUAX:

a) Na(r) + 7205 = N2O(r);

6) 4HC|(I’) + Oz(r) = 2C|2(r) + 2H20()K);

B) FGzOg(K) + 3CO(r) = 2Fe(K) + 3C02(r).

OTBeT 000CHYITE COOTBETCTBYIOIIMMHU pacyeTaMu TEPMOIMHAMUYECKUX (DYHKITHIA.
5. OnpenenuTe KOJIUYECTBO SHEPIHH, BHIICIHUBINCHCS TIPU B3pbIBE 8,4 J1 rpeMydero rasa, B3SITOrO MpHU
HOpMalbHBIX ycloBuAX. CIpaBka: ypaBHEHHE peakuuu Ipu B3pbiBe 2Hypy + O = 2HoOp),
AH’5,(H20x) = - 285 x/Ix/MOJB.
6. Onpenenure, B KaKyl0 CTOPOHY CMECTUTCS XMMHUECKOE PABHOBECUE PEAKIIMH
2AB 4=P A, + By, eciu noBeicuTh TemnepaTypy Ha 30°. Temneparypuble K03(p(UIHUEHTHI IPIMON 1
o0OpaTHOM peakIuii paBHBI COOTBETCTBEHHO 2 1 3.
7. Paccunraiite n3meHenue ckopoctu peakuu 2NO + O, = 2NO,, ecnu KOHIIEHTPAIMIO OKCHIA a30-
Ta (2) yBenMuuTh B 2 pa3a, a KOHLIEHTPALMIO KUCIOPOa YMEHBIINUTD B 2 pa3a.
8. Hanmmure BbIpaskeHUe 11 KOHCTAHTHI T€TEPOTreHHOI0 XUMHUYECKOTO PaBHOBECHS CIIEIYIOIIEH XH-
MHUYECKOH peaKiuu 3Si(k) + 2Na(r) <=> SizgNa(k).
Omnpenenure, HAPYIIUTCS JIM PaBHOBECHE B 3TOM cHcTeMe, eciii o0liee aBlIeHHEe B PEaKkTOpe yBENH-
YUTH B JIBa Pasa.
9. Terutora rasnenus Hapranuna CioHg pasua 149,6 k/Ix/kr, Temneparypa mwiasiaenus 80,4 °C. Omn-
penenuTe M3MEHEHUE SHTPOIIMH TIPH TUIaBIeHUH 3,1 MoJb HadTanuHa.
10. B 3amkHyTOM cocyze mpoTekaeT peakius AB <=> A + B. KoncranTta paBHOBecHs peakiMy paBHa
0,04, a paBHOBecHas KOHIICHTparusi BermecTBa B coctarmser 0,02 monp/i1. Haligute HadanbHYIO U
PaBHOBECHYIO KOHIIEHTpalMio BelecTBa AB.

Bapuant Ne 14
1. Onpenenute, B KakOM KOJIMYECTBE BELIECTBA XJIOPUAA Keye3a (2) COAEPIKUTCS CTOJIBKO K€ aTOMOB
XJIOpa, CKOJIBKO aTOMOB COJIEP>KUTCS B 3 11 resust (00beM U3MEPEH NPU HOPMAJIBHBIX YCIOBHSIX).
2. ITpu cxxurannu 0,05 MOJIb HEM3BECTHOTO MPOCTOTO BEIIecTBa 00pa3oBaioch 67,2 i1 raza (0o0beM u3-
MEpEeH MPH HOPMAJBHBIX YCIOBHUSX), KOTOPBIA B 2,75 pa3a Tskenee MeTaHa. YCTaHOBUTE (HOpMYITY
C)KUT'aeMOT0 BEIIECTBA.
3. Onpeznenute MOJSIPHYIO Maccy 3KBUBasieHTa MeTaiia (3), eciu 0,5 T ero BBITECHAIOT U3 pacTBOpa
KUCIO0THI 132 Mi1 BO1OpOAa, U3BMEPEHHOTO MIPU TeMIiepaTrype 22 °C u naBnennn 500 xIla.
4. Coxoxensl ¢ oopazoBanreM H,O (map) paBusie 00bembl Bogopoaa (Ho) u anermnena (CoHy), B3aThIC
IIPU OIMHAKOBBIX YCIOBHX. OnpenenuTe, B KAKOM CIIy4ae BbIIEIUTCS OObIIE S3HEPTUU U BO CKOJIBKO
pas.
5. Onpenenure cTaHAAPTHYIO SHTAJIBIINIO 00pa30BaHUs KapOOHATa KaJlbLHsl, €CIIU U3BECTHO, YTO MPH
pasnoxkeHnu 1 moib sToro Bemectsa no ypasHeHHo CaCOs3q = CaOpy + COyry BeimensAorcs 145,7
k/x sHeprum, a craHgapTHble SHTanIbIuU oOpa3zoBaHusd CaO u CO; COOTBETCTBEHHO PpaBHBI:
AH’55(COy) = - 393,5 kJx/Moib; AH 45,(Ca0) = - 638,8 k/Ix/MOIb.
6. Onpenenute, Bosmosxkaa i 1pu 25 °C peaxmust: Cuy + ZnO ) = CUO ) + ZNk).
JlokasarenbcTBo npousseaure pacyeramu AG’ u AS°® nanHo# peakuum.
7. PaccunraiiTe, BO CKOJIBKO pa3 HYXHO YBEJIMYUTh KOHIIEHTPALUIO BOAOPOAA, YUTOOBI CKOPOCTh peak-
i 2Hy ) + Oxry = 2H,0 ) Bo3pocia B 2 pasa.
8. Hanummre BbIpakeHUe sl KOHCTAHTBI F€TEPOreHHOr0 XMMHUYECKOI0 PaBHOBECHS CIEIYyIOLIeH X1-
mudeckoil peakum 2SN(k) + COy(r) <=> 2Sn0O(x) + C(k).
Onpenenure, HAPYIIUTCS X paBHOBECUE B ITOM CHCTEMe, €ClId 00Ilee J1aBJIeHUEe B PEAKTOPE yBEIHU-
YHTH B JIBa pasa.



9. Hekotopas peakius npu temieparype 50 °C mporekaer 3a 2 MuH. 15 cek. PaccuunTaiite, 3a kakoe
BpeMs OHa 3aKOH4MTCS IpHu TeMneparype 70 °C, eciu TemnepaTypHbiii KO3(Q(UIMEHT paBEH TPEM.

10. Koncranra paBroBecus K¢ peakiuu Hy + Br, <=> 2HBr npu HexkoTopoii Temneparype paBHa eau-
Hute. Onpenenute coctaB (B 00bEMHBIX MPOIEHTAX) PAaBHOBECHOM PEaKIIMOHHOW CMECH, €CJIM Ha-
yajibHasg CMECh cocTosuia u3 3 moueit Hy, u 2 moneii Brs.

Bapuant Ne 15
1. Onpenenure KOJIMYECTBO aTOMOB BOAOpoaa B 5 11 mponana. O0beM u3MepeH MpH Temieparype 25
OC u naBnennu 303 klla.
2. OkcuJ HEW3BECTHOTO XMMHYECKOTO 3jieMeHTa nmMeeT coctaB D03, MaccoBas J0Js KHCIOpoaa B
sTOoM okcuze coctapisieT 60%. Onpenenure, KaKOW AIEMEHT 00pa3yeT OKCHI.
3. HekoTopoe KoJMYecTBO MeTalia, MOJIIpHAs Macca SKBUBaJICHTa KOTOPOro paBHa 27,9 r/MoJib, BbI-
TecHsieT u3 KucioTel 0,7 11 Bomopoaa (00beM u3MepeH Mpu HOpMAIIbHBIX YCI0BUsX). Onpenenure Mac-
Cy MeTaJljia, BCTYIHUBIIETO B PEAKIIUIO.
4. Koncranta ckopoctu peakiuu Ha(r) + 1, (r) = 2HI(r) mpu HekoTopoit Temmnepatype pasHa 0,16. Ha-
YaJbHbIC KOHIICHTPAIMKM pearupyromux BemectB coctaBuin (Monb/i): Co(Hz) = 0,04; Co(lz) = 0,05.
BerancnuTe Ha4ambHYI0 CKOPOCTh PEAKIIUU U CKOPOCTh €€ B TOT MOMEHT, KOT/Ia KOHIICHTPAIUS BOJO-
poJla YMEHBIITUTCS BABOE.
5. PaBHOBeCHBIC MapIUaIbHbIC aBICHUS peareHToB peakiuu SO, + 150, <=> SO3
npu Temmeparype 900 K pasusi (ITa): P(SO,) = 3- 10-4; P(0,) = 1-10-4; P(SO;) = 1,5 10", OmnpenenuTe,
BO3MO>KHA JIM PEAKIHs P ATON TeMIlepaType, €clii KOHCTaHTa PaBHOBECHs MPH CTaHIAPTHBIX yCIO-
Busix K, = 2,043-10 -
6. PaccunraiiTe U3MEHEHHE MPU CTAHAAPTHBIX YCIOBUSX BHYTPEHHEH SHEPTUU CUCTEMBI B X0OJI€ peak-
oun Nz(r) + Oz(r) = ZNO(F), AHO = 180,58 KI[)K
7. Onpenenure TemMnepaTypHbId KOA(G(GUIMEHT CKOPOCTH HeKOTo?oﬁ peakuuu, ecinu e€ KOHCTaHTa
ckopoctu ripu 100 °C pasna 6 10 n/monb-c, a npu 150 °C - 7,2-10™ n/monb-c.
8. Koncranra paBHoBecus peakuuu A + B <=> C + D pasna enunure. Onpenenure, kakas 1ois (B %)
BEIIECTBA A MOJIBEPraeTcs MPEBPAILCHUIO, €CIIM CMEIIaTh 3 MOJIb BemecTBa A 1 5 MoJib BemecTsa B.
9. Ompenenute Maccy MeTaHa, MPU MOJTHOM CTOPAHUU KOTOPOTO C 00pa30BaHHUEM KHJKOW BOJIBI BBI-
JEeNIeTCs KOJIMYECTBO DHEPIHHU, J0CTaTOUHOM s Harpesanus 100 r Boas! ot 20 10 30 °C. MonsapHyio
TEIUIOEMKOCTh BOABI MPUHATH paBHOH 75,3 k/[x/Moinb K.
10. Paccuuraiite koHCcTaHTy paBHOBecus peakiuu NoO4 <=> 2NO,, ecnu HadabHAsE KOHIICHTPAIIHS
BemectBa N,Oy4 coctabisia 0,08 MOJB/, @ K MOMEHTY YCTaHOBJICHHSI paBHOBECHsT Pa3ioKmiock 50%
muokcuna azora NoOg.

Moay/IbHbIi KOHTPOJIb 2
Ilo meme 3-6

Bapuant Ne 1

1 Omnpenennte KOIWYECTBO BEIIECTBA THAPOKCUAA Kallus, COEPKaIerocsl B 51 pacTBopa ¢ Mac-
coBoit noneit KOH 26% (mmotHocTh pactBopa 1,24 r/mi).
2. MaccoBas 10715 HEdNIEKTPOIUTa B BOAHOM pacTBope paBHa 63%. Paccunraiite MonsipHyto mMac-

Cy 3TOT'0 HERJIEKTPOJIUTa, eciau npu temreparype 20°C naBieHue BOASHOro napa Haj pactBopoM (P)
paBHO 1399,40 Ila. /laBnenue napos Boasl (Pg) mpu 31011 5)xe Temnepartype pasHo 2335,42 I1a.

3. Onpenenute xoHIeHTpanuio noroB H' u pH pactBopa MypasbuHoit kucnorst HCOOH, s koTo-
pO¥ KOHCTaHTa Juccouuanuu paBsa 1,8 10'4, a cTereHp qucconuanuu 3%.

4. OmnpejaenuTe, KaKue U3 MEPEUUCIICHHBIX HIDKE coieil moaseprarotTes ruapoausy: Ca(CN),; NH4CI;
NaClO,. Hanumiure ypaBHEHHS THAPOIN3A, YKAKHUTE KHCIOTHO-OCHOBHBII OajaHC BOJHBIX PACTBOPOB.
5. Onummre MexaHu3M Oy(epHOro AeHCTBUSI CHCTEMBI, COCTOSIICH M3 PaBHBIX 0OBEMOB PAaCTBOPOB
OJIMHAKOBOW KOHIeHTparuu, coaepxkammx conu KoHPO, u KH,P0,. Onpenenute, kakoil OyneT Ku-



CJIOTHO-OCHOBHAsI Cpejia B 3TOM pacTBOpeE.
6. 3ombs moguaa cepedbpa Agl momyden mpu nodasnenuu k 0,021 0,01M pactBopa Bal, 0,028 0,005H
pactBopa AgNO;. Onpenenure 3apsj 4acTUI] MOJYYEHHOTO 30JIs1, €T0 THII, HAMUIIUTE (OPMYITy MHU-
LEJUJIbI, YKaOXKUTE €€ CTPYKTYPY.
7. CocrtaBbTe TallbBAHHUYECKUI DJIEMEHT, 0OPa30BAHHBIN JKEJIE3HBIM M CBHHIIOBBIM JJIEKTPOJIAMH, T10-
rpyxeHHbIMH B 0,005M pactBopsl ux coneil. Paccunraiite 9JIC 3TOro 3;eMeHTa ¥ HallMIIUTE CXEMBbI
ANEKTPOJHBIX MPOLIECCOB.

Crpaska: (9°r e =—044B; ¢° pr’ oy = — 0,13 B.
8. Jlng nonydeHus 1M~ Xjopa mpu 3JIEKTPOJIM3€ BOAHOTO pacTBOpa XJOPHAa HUKeNs ObUIO Mpo-
MyIIEeHO Yepe3 pacTtBop 2423 A-u snektpuuectBa. Omnpeaenurte BbIXOJ XJiopa 1o Toky. [IpuBenure
MOJTIHYIO cxemy anektponnsa pactBopa NiCl, ¢ mpuMeneHreM rpadUTOBBIX 3JIEKTPOIOB.
9. YpaBHsiiTe OKHCIUTEIHHO-BOCCTAHOBUTEIBHYIO PEAKIIMIO, POTEKAIOLIYIO coryiacHo cxeme: Mn3Oy

+ KCIO; + KOH - KoMnO4 + KCI + H,0.
10.YcraHoBUTE, MOKHO JIM TIPU CTAHJAPTHBIX YCIOBHSIX UCIOJIB30BaTh AUMOKCH] cBUHIIA PDO, B kaue-
CTBE OKUCIHTENS A caeayroiero mpouecca 2H,0 - 28 = HyOp + 2H".

Bapuant Ne 2
1. Paccuuraiite 00beM KOHIICHTPUPOBAHHOM COJISTHOW KHCIIOTHI (TUIOTHOCTH pactBopa 1,19 r/min), co-
nepxamieit 38% HC1, Heo6xonumblit 1t npuroroBienus 1 1 2M pactBopa.
2. Omnpenenute maccy rimoko3bl CgHi206 B 0,5 1 pacTBOpa, M30TOHUYECKOTO (TIpH TOM K€ TeMIepaTy-
pe) pacTBopy riuiepuHa, B 1 1 koroporo conepxurcs 9,2 r CsHs(OH)s.
3. Ompenenure KoHIeHTparumio noHoB H' m pH pacTBOpa CepHMCTOIH KHCIOTHI ¢ KOHIIEHTpAIHei
H,S03; 0,02M. KoncranTa auccormanuu Ki(H»S03)=1,6-10". Jluccoruarnueii KUCIOTHI IO BTOPOU CTY-
MIeHU MOHO TIpeHeOpeYb.
4. Onpenenute, Kakue U3 TEPEUUCICHHBIX HUXKe conedl moasepratorcss ruaponusy: NaNOs;
CH3;COONH,; KOCI. Harmmmmte ypaBHEHHS THIPOJIN3a, YKAKUTE KACIOTHO-OCHOBHBINA 0aaHC BOJIHBIX
pacTBOpOB.
5. Ommmure MexaHu3M OypepHOTro JNEHCTBHS CHCTEMBI, COCTOAIICH U3 PaBHBIX 00BEMOB PAaCTBOPOB
omnHakoBoi koHteHTparmu CH3COOH u CH3COONa.
6. Paccuwmraiite, kakoit o6veM 0,002H pactBopa BaCl, nago npubasuts k 0,031 0,0006H pactBopa
Al1,(S04)3, 4TOOBI MOIYYUTD MOJIOKUTEIBHO 3apsHKEHHBIC YaCTHIIBI 30151, Hanuiire Gpopmyny Muren-
JIBI 307151, OIIPENIEIIUTE €r0 THI U YKaKUTE CTPYKTYPHBIE COCTABIISAIOIIE.
7. PaccrtaBbTe KOI(DPUIMEHTH B YpaBHCHUHM OKHCIHMTEIHHO-BOCCTAHOBUTEIBHON pEaKINH, MpOTe-
karomeit o cxeme:  Cly + Bro + KOH > KCI + KBrOs; + H,0.
8. YcranoBuTe, MOXKHO JIM TIPH CTAHAPTHBIX YCIIOBHSIX MCTIONB30BaTh TiepManTaHat kamst KMNO, B kadecTBe OKuc-
JIATEJTST T CTISTYFOITIETO Tporiecca HNO, + H,0 -26=NO; + 3H".
9. Ompenennre DJIC ranbBaHUYECKOTO 3JEMEHTa, 00Pa30BAHHOTO MAarHWEBBIM M LIMHKOBBIM 3JICK-
TPOJaMH, TOTPY)KCHHBIMH B PacTBOPBI MX COJICH C KOHIIEHTpalield MOHOB (MOJIB/J): Cu(Mngr) =
1,85:10°; CH(Zn2+) =2,5-102. Harmumre YPaBHEHUS IIPOLIECCOB, IPOUCXOIAIINX HA HIEKTPOIAX.
CrpaBka: (poMg2+|Mg =-2736B; (p02n2+|2n =-0,76 B.
10. Tlpu >IeKTPOTUTHYECKON OYMCTKE MEIH 3a 4 4 MpH cuiie Toka 25A Ha Karojae Bbiemwioch 112 r
Meau. OrnpenenuTe BHIXO MEIU MO TOKY.

Bapuant Ne 3

1. PactBopumocTs xsopuja kagmus rnpu 20°C pasna 114,1 r 8 100 M BoJs! (INIOTHOCTb KUAKOU BO-
ael 1,0 v/mi). OnpeenuTe MacCOBYIO 00 M MOJISUTBHOCTD HachieHHoro pacteopa CdCl,.

2. JlaBnenue mapa pactBoputens Haj pactBopoM (P), comepxkammm 10,5 r Heanekrponura B 200 T
arierona, paBao 21854,40 ITa. JlaBnenue mapa anertoHa (CH3),CO Hag YHCTBIM paCTBOPHUTEIIEM IIPH
aToit ke Temneparype (Po) paBuo 23939,35 [la. Onpenenure MOISIPHYIO MacCy HEIJIEKTPOJIUTA.



3. OnpesenuTe KoHIEHTparuio noHos H' u pH pacTBopa ceneHoBOIOPOIHOM KMCIOTH ¢ KOHIIEHTpA-
et HpSe 0,05M, ecnin koHCTaHTa TUCCOIMANIAE 3TOTO ¢1a00T0 IEKTPOIIUTA O TepBOi cTyreHu Ky
(H2Se) pasua 1,7-10™. Ipccormarivieii KUCIOTHI 110 BTOPOi CTYIICHH MOKHO IPEHeGPEHb.

4. OnpenenuTe, KaKue M3 MEPEUMCICHHBIX HIDKE coseil moasepratores runaponusy: CaCl,; HCOOK;
KCNS. Hanumure ypaBHEHUS THAPOJIN3A, YKAXKHUTE KUCIOTHO-OCHOBHBIN OallaHC BOJHBIX PaCTBOPOB.
5. Onummre MexaHu3M OypepHOro JAEHCTBUS CUCTEMbI, COCTOSIICH M3 PAaCTBOPOB OAMHAKOBOW KOH-
nenrparmmu NHsOH u NH4C1. Onpenenute, k kakomy TuIly Oy(hepHBIX pacTBOPOB OTHOCHUTCS 3Ta
cucrema, u ycraHoBute €€ pH.

6. Ilpu mponyckaHuM H30BITKA CEPOBOAOPOAA B pacTBOp xyopuaa Mbiibsika (3) AsSCl; momyuwin
30J1b. YUUTBHIBas YCJIOBUS 00pa3OBaHHUs, HAMUIINTE (POPMYITY MHULEIIBI 3TOTO 3015, YCTAHOBUTE €T0
THII, OMIPEICTTUTE 3HAK 3apsi/ia TPaHyIbl U YKAKUTE CTPYKTYPY MUIICIUTHL.

7. PacctaBbTe KO3 (UINEHTH B YPaBHEHUHU OKUCIUTEIHHO-BOCCTAHOBUTENIBHOMN peakluu, UCIIONb3Ys
METO/I 3JICKTpOHHO-HOHHOTO Oananca: NHz + KMnO4 + KOH - KNO3; + K;MnO4 + HyO.

8. CocraBbTe KOHIEHTPAIIMOHHBIN TallbBAaHUUECKUN DJIEMEHT, 00pPa30BaHHBIN ABYMS MEIHBIMH JIEK-
TPOJIaMH, TIOTPY>KEHHBIMU B PACTBOPHI COJIEH C KOHIIEHTpalUe MOHOB MEIN CU*": Cmy = 1,0 MoIB/KT;
Cm2=2,5 10 mounw/kr. PaccunTaiite OJ1C atoro snmeMeHTa U OOBSICHHUTE, KaKHE MPOIIECCHI TPOUCXOISIT
Ha 2JIEKTPOJIaX, YKAKUTE HATIPABIICHUE JIBFDKEHUS DJIGKTPOHOB BO BHEIIIHEH IICTIH.

0. Yepes pactBop conu Ni(NO3), B Teucnue 2,45 4 npormyctunm Tok cuiaoit 3,5A. Onpeaenure, Ha
KaKyI0 BEJTMYMHY MAacChl YMEHBIIWICS ITPU 3TOM HHUKEIJICBBIN aHO]I.

10. YcranoBute, OyeT i1 MPU CTaHAAPTHBIX YCIOBUSX MPOTEKATh clieayromas peakmus: HoS + HpSOs
— S + H;O. OTtBer moATBepANTE PacuyeTOM Pa3HOCTH OKHUCITHTEIHHO-BOCCTAHOBUTEIBHBIX IMOTCHIINA-
JIOB pEareHToB.

BapuanT Ne 4

1. Paccuuraiite, B kakom o0beme 1 M pactBopa, u B kakom ooseme 1 H pactBopa cogepkutcs 114
cynbdaTa alTFOMHUHUSA.
2. JaBnenue napa Bojsl (P,) mpu 100°C paBuo 1,01 10° Ila. Ornpenenure JaBjIeHUE BOJISHOIO Tapa B
pactBope HUTpoOeH30:1a ¢ MaccoBoi noneit CgHsNO, 10 %.
3. Omnpenenure pH 0,01H pactBopa ykcycHoil kucinorsl CH3COOH. Crenenb auccouuariy KUCIOThI
pasna 0,042.
4. Hanumurte ypaBHEHMS THIPOJN3a MPUBEACHHBIX HIDKE COJIEH C y4EeTOM CTYNEHYaTOCTH IMpoliec-
coB: ZnBry; Fey(S04)3. YkaxuTe KUCIOTHO-OCHOBHBIN OajlaHC BOJAHBIX PACTBOPOB COJICH.
5. Onumure MexaHu3M OypepHOro NeHCTBUS CUCTEMBI, COCTOAIIEH U3 pacTBOPOB C PaBHOI KOHIICH-
tpanueit Rb,CO3 u RbHCO:s.
6. Paccumraiite 06vem 0,0025 M pactBopa Kl, koTopsrit HeoOxoaumo no6aButh k 0,035 1 0,003 H
pactBopa Pb(NO3),, 4To0BI MOMYYUTh OTPHLATEIBHBIA 30JIb MOAMIA CBUHIA. Hamumure Gopmyity
MUIIEJITBI, YCTAHOBUTE THII 30JI U YKAKUTE €T0 CTPYKTYPY
7. PaccraBbTe K03 PUIMCHTH B YPABHCHHH OKHCIUTEILHO-BOCCTAHOBUTEILHOU PEAKITUH, HCITOJIB3YS
METOJI AJIEKTpOHHO-HOHHOTO Oananca:Na,C,04 + KBrOz + H,O - CO; + KBr + NaOH.
8. OJIC raapBaHMUYECKOTO 3JIEMEHTA, 00Pa30BaHHOTO HUKEJIEBBIM JICKTPOJIOM, TIOTPYKEHHBIM B pac-
TBOp €ro COJIM C KOHIIEHTpaluen Cu(Ni2+) = 110" monb/kr, u cepeOpsHBIM AJIEKTPOIOM, MOTPYKEH-
HBIM B pacTBOp cOOCTBeHHOU coind, paBHa 1,108 B. Onpenenure KOHIEHTpAIIMIO HOHOB cepedpa B
pacTBope, YKaXKUTE HallpaBICHHUE JBMKCHHS TOKA U PEaKIIMU Ha dJIEKTPOJIaX.
Crpaska: @O\ i = — 0,25 B; ¢°aq 1ag = 10,80 B.
0. Onpenenure, Kakue MPOIECCHl OYAYyT MPOMCXOMUTH TPHU DIEKTPOIU3E BOJHOTO pacTBOpa
cynsara kobanpTa (1) Ha rpadUTOBRIX M KOOATBTOBBIX 3JIeKTpoaax. Hamummre ypaBHEHHsI COOTBET-
CTBYIOIIUX PEAKIIUH.
10. BbIUrCIIHTE OKHCIHTEIBHO-BOCCTAHOBHUTENBHBIN MoTeHIMaI cucteMsl MNO, +8H' + 58 = Mn?* +
4H,0 mpy KOHIEHTPAIMH HOHOB B pacTBOpe (Momb/kr): Cm(MnOg) = 1-107; Cn(Mn?) = 1:10%
Cm(H) =0,2.

Bapuant Ne §



1. Ompenenure MOJSIPHYIO U MOJSUIBHYIO KOHIIGHTPAIMIO PACTBOpA COJISTHOW KHUCIOTBI ¢ MacCOBOM
noxaeit HCI 36,2 % (mutoTHOCTH pactBopa 1,18 r/mi).
2. K 100 mx 0,5 M BomHoro pactBopa caxaposbl CioH22011 nobaBunm 300 mn Boasl. Omnpenenute oc-
MOTHYECKOE JABJICHUE MOJYYE€HHOTO pacTBopa mnpu temmneparype 25°C.
3. Haceimennsiii pactBop AglO3 o6semoM 3 1 comepxut B Buje noHoB 0,176 T cepebpa. Onpenenute
npousBenienne pacteopumoctu Conu AglOs.
4. HanumuTe ypaBHEHMs peakLUi TMAPOJIN3a MPUBEICHHBIX HIKE COJIEH C YUETOM CTYIEHYaTOCTH
nporecca: Cr(NOs)s; KoCO3. ViakuTe KHCIOTHO-OCHOBHBIHM OaaHC BOJHBIX PACTBOPOB ATHX COJIEH.
5. Onumute MexaHu3M OydepHOro IeHCTBHS CUCTEMBI, COCTOSIIEH U3 PAaCTBOPOB OJIMHAKOBON KOH-
neHTpanuu, conepxamux Na,S u NaHS.
6. Paccuuraiite, xakoit o0bem 0,001H. pactBopa A1C13 Hago no6asuthk k 0,02 1 0,003M pacTtBOpa
H,S, uT00BI 00pa3oBalics 301k C TIOJIOKUTEIBHBIM 3aps0oM Ha TpaHyie. Hamummure Gopmyiry mMutien-
JIbI, OTIPEACIIUTE THII 30JI51 U YKAXKUTE €r0 CTPYKTYPY.
7. PaccraBpTe K03()(DUIIMEHTH B YpaBHEHHH OKHCIUTEIHHO-BOCCTAHOBUTEIHLHON pPEAKIUH, UCIIONb-
3ysl METOJI 3JIEKTPOHHO-MOHHOTO OanaHca:
Tiy(SO4); + KCIO3 + H,O & TiOSO,4 + KCI + H,SO,.
8. Ompenemure pH pacTBopa, OKUCIIMTEIBHO-BOCCTAHOBUTENTBHBIH MOTEHLIAT B KOTOPOM OIMPEIENAETCs CUCTEMON
CrO/ +14H" +68=2Cr" + 7TH,0
v paseH 1,61 B, a KOHLICHTPALII HOHOB B MOJIB/KT cooTBeTCTBeHHO pasHb! Cr(Cr07) = 1; Cr(CrH) =1-10°.
9. TampBaHMYECKHUI AIEMEHT COCTOUT M3 KEJNE3HOTO DJIEKTPOJA, MOTPYKEHHOTO B PAcTBOpP COJH C
KOHIIEHTpallueil MOHOB Fe?, paBHo# 0,001 MOnB/JI, U METHOTO JIEKTPOAA, MOTPYKEHHOTO B PacTBOP
ero conu. Paccunraiite, kakoil 1oykHa ObITh KOHLIEHTpALKs pacTBopa coiu Meau, 4yroost J/]C takoro
3J€MEHTA CTaia paBHOU Hymto. CrpaBka: @° |:e2+|pe =-0,44B; ¢° cU2+\cU =+0,34B.
10. Omnpenenure cuily TOKa, HEOOXOIUMOTO JUJIsl OCYILIECTBICHMSI 3JIEKTPOIN3a paciviaBa XJIopHuaa
Maraus B Tedenue 10 9 mpu BbIXOJe MeTaia mo Toky 85%, uTtoObl momyuuTs 0,5 KT METaIUIMYECKOTO
MarHusl.
BapuantNe6
1 Hanumurte ypaBHEHHUs peakUUi THMAPOSIN3a MPUBEIACHHBIX HIKE COJIEH C YYETOM CTYNEeHYaTOCTU
nporecca: NazP0y; (NH4)2,CO3. Onpenennte KUCIOTHO-OCHOBHBIN OaJlaHC BOHOI'O pacTBOPA COJICH.
2. Paccuwuraiite, kakoii 00beM BOABI HYKHO MpuOaBUTH K 100 M1 pacTBOpa CEpHOM KUCIOTHI C MAacco-
Boit monert HySO,4 20% (TUT0THOCTH pacTBOpa KUCIOTH 1,14 T/MIT), 9TOOBI IOYYUTh PACTBOP C MACCO-
ol noxeit H,S04 5%.
3. PactBop, B 100 M1 KOTOpOTO conepxkutcs 2,30 T HEU3BECTHOTO BEIIECTBA, 00JIAaeT OCMOTHUECKUM
nasienueM 618,5 kIla mpu 298 K. Onpenenure MOJIIpHYIO MacCy paCTBOPEHHOI'O BEILIECTBA.
4. TlpowsBeneHHne pacTBOPUMOCTH opTodocdara cepedpa cocTaBseT 1,8-10™8. Paccuuraiire, B Ka-
KoM o0beMe HachleHHOro pactBopa AgsP04 cogepxurcs 0,05 r pacTBOpeHHOM cou.
5. U3 cnenyronmx uersipex Bemiects (HBr; H,SO3; AI(OH)3; NasBOs3) BeiGepuTe criibHBIE U ClTa0Oble
ANEKTPOJIUTHI U COCTABbTE YPaBHEHUS UX JUCCOILMALIMU B BOJIHOM PacTBOpE.
6. OOBsICHUTE, UMEIOT JIU XUMHUYSCKHN CMBICK 3HaueHus pH, paBueie 18, 17, - 2, - 3 u T.m. OTBET
MOJATBEPANTE KOHKPETHBIMU MIPUMEPAMH.
7. 3ok rHapOKCHAa Kene3a (3) momydeH cMemBaHueM paBHbIX 00beMoB 0,002H pactBopa NaOH u
0,0003 H pactBopa FeCl;. Onpenenute, kakoii 3HaK 3apsiia UMeErOT YacTuibl 30551 CoctaBbre hopmy-
JIy MULEJUIBL, OTIPEAEIIUTE THII 30J151 U YKaXKHUTE €ro CTPYKTYpPHBIE COCTABIISAIOIINE.
8. KonneHTpannoHHasi raJlbBAHUYECKAs 1IETh COCTaBICHA MarHUEBLIMH DJICKTPOIAMHU, MOTPYKEHHBI-
MU B pacTBOPHI Cyib(ara Maraus pasHoi koHueHTpauuu: C,; = 0,2 monw/it; Cynz = 0,001momnb/1. On-
peaenute DJIC 1 cocTaBbTE YpaBHEHHUS AIEKTPOAHBIX ITpoueccoB. CrpaBka: ¢° M92+/Mg =-2,36 B.

0. PaccunTaiite, kaKkyr0 MaccCy allOMHHUS MOYKHO IMOJYYHMTb IIPH 3jeKTpoiuse paciuiaBa AlyOgz,
€clii B TeueHHe | 4 mporyckars yepes cucreMy Tok cuiioid 20000A ripu BbIXO/i€ BELIECTBA 110 TOKY 85%.
10. CocTaBbTe ypaBHEHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON pEaKlUU M paccTaBbTe B HEM KO-

3 PHUIUECHTBI, UCTIONB3YsI METOA AEKTPOHHO-HOHHOTO Oananca:NaNO, + KMnO,4 + H,SO4 =2
Bapuant Ne 7



1 Onwummre mexaHusM OyhepHOTro NEHCTBUS CHCTEMBI, COCTOSILIEH W3 PaBHBIX OOBEMOB paBHOU
KOHIICHTPALIUH CIICYIOIIUX pacTBOpoB: cHHUIbHOM KucoThl (HCN) 1 rimanuna kamust (KCN).

2. Paccuuraiite, kakoii 00beM 0,5 M pactBopa cyibdaTa aTroMUHUS TOTpedyeTcs Uit peakuu ¢ 30
M 0,15 M pacTBopa HUTpaTa KaJbLHs.

3. Ompenenute MOJISIPHYIO Maccy HEdJIEKTPOJINTa B pacTBOPE, €CIIM JIaBJIeHUe BostHOTO mapa (P) Hanm
pacTBopoM, cozepxkamuM 27 r atoro Beuiectsa B 108 r Boasl, ipu 100°C pasro 98775,3 Ila.

4. Omnpenenutre pH pactBopa ruapokcuma ammonus ¢ koHreHTtpamueit NH,OH 0,02M. KoncranTa
JMCCOLMAIMU ClIab0ro OCHOBaHuMs paBHa 1,8 10,

5. Ompexnenute, Kakue U3 MEPEUUCICHHBIX HUXKE COEAMHEHUN MOJBEPraloTcs MOJTHOMY THAPOIU3Y:
SiCly; LisN; BeS. Hanuiure ypaBHEHHsI COOTBETCTBYIOIIUX PEAKIIUI.

6. CwmemmBarot momapao pactBopbl: a) CU(NO3), u Na,SOy; 6) BaCl, u K,SO4; 8) KNO3 u NaCl; 1)
AgNO;3 u KCI; 1) Ca(OH), u HCI.

Omnpenenure, B KaKUX M3 MPUBEICHHBIX Map pPeaKIUK MPaKTUYECKU UAYT A0 KoHIaA. J{Jis 3TUX ciiyyaeB
COCTaBbTE YPaBHEHHUS PEAKIUN B MOJICKYIIIPHO-MOHHON (opme.

7. Paccuwraiite, kakoit 06sem 0,001 M pactBopa FeCls nago npubasuts x 0,03 1 0,002H pactBopa
AgNO3, 4TOOBI YaCTHUIIBI 30151 B AJIEKTPUUYECKOM I0JI€ MepeMeriaiuch K anoay. Hamumure dhopmyny
MUIEJUIBL, ONIPEIEIUTE THUIT 30151, YKOKUTE €r0 CTPYKTYpPHBIE COCTABIISIONIHE.

8 TampBaHMYECKHI 3JIE€MEHT 00pa30BaH JByMs BOAOPOIHBIMHU 3jekTponamu Pt(H,), onmymenHbiMu B
pactBopel: MypaBbuHON KucI0oTel (HCOOH) ¢ konmentpammeit 0,001H u yKCyCHOW KHCIIOTBI
(CH3COOR) c xonnentpanueii 1H. I[Ipu 3ToM KOHCTaHTbI JUCCOLMALMN KUCTIOT PaBHBI COOTBETCTBEHHO:
K4¢(CH3COOH) = 1,75:10%; K4(HCOOH) = 1,77-10™. Paccunraiire DJIC snemeHTa, n300pa3uTe ero
CXeMY M YKaXXHTE 3JICKTPOIHbIC PEaKIMK PU paboTe dJIEMEHTA.

9. Ompenenute cuily Toka, HEOOXOAUMYIO JJIA MPoLIecca AIIEKTPOIU3a paciuiaBa XJIopuaa KaaMusi B
tedenue 10 4 npu BeIxoJie MeTaia o Toky 85%, yToObl mony4uuTts 0,5 KT METaJUIMYECKOTO KaMHUsL.
10. CocTaBbTe ypaBHEHHE OKUCIMTEIHLHO-BOCCTAHOBUTEIHHOW peaKIMHU M paccTaBbTe Kod(duimen-

ThbI, UCTIOJIB3YA MCTO SJICKTPOHHO-MOHHOT'O 6aﬂcha:
NaNO, + KMnO, + H,O - ...

Bapuant Ne 8

1 OO6wbsacuute, nouemy pactBop ruapokapoonara Harpus NaHCO3; nmeet ¢1a000CHOBHYIO, @ pacTBOP
ruapocynbdura HaTpuss NaHSOj3 - cmaGokuciaoTHyto peakiio. MOTUBUPYHTE Balll OTBET YpaBHEHU -
MU COOTBETCTBYIOIINX HOHHO-MOJICKYJIIPHBIX PEaKIMiA THIPOIN3a U TUCCOLUALIHH.
2. Paccumraiite 00beM 5 M pacTtBopa runpokcuaa 6apus, KOTOPBIA MOTPeOyeTCs sl MPUTOTOBIICHUS
0,6 M pactBopa Ba(OH); o6semom 250mu.
3. Onpenemute maccy HadtasmHa CioHg , pactBopenHoro B 8 kr 6enzona CgHg, ecimi 3TOT pacTtBop 3a-
TBepaeBaeT npu temrneparype 3,45°C. Temmneparypa 3aTBepAeBaHus 4ucTOro Oensona pasHa 5,40°C.

CrnpaBka: KpHOCKOIIMYECKasl IOCTOsSIHHAs OeH3oJ1a paBHa 5,1 K-kr/Mob.
4. Omnpenenure pH pactBopa cunuibHON KucHoTH ¢ KoHIeHTparueit HCN 0,1 r/n. KoncranTa muc-
COIIMAIIMM KUCIIOTHI paBHa 1,8- 10°.
5. OnmmuTe MexaHu3M Oy(hepHOTo IEHCTBUS CHUCTEMBI, COCTOSLICH M3 PaBHBIX OOBEMOB paBHOU
KOHIEHTPAllUU CIEAYIOMHX pacTBOpoB: MypaBbuHON kucioTel (HCOOH) u dopmuara nHatpus
(HCOOK).
6. Paccuuraiite koHcTanTy paBHOBecus peakuuun 2HNO;3; + S = 2NO + H,SO4, ecnu MonsipHast KOH-
HEHTpaus a30THOW KHUCIOTHI paBHa 10 MOJB/I, a OTHOLICHWE KOHIICHTPALMKA MOJEKYJ Cephl S U
cynbGhaT-HOHOB SO paBHo C,(S) : CH(SO42') =1:110% napiuansHOe JAaBJICHUE OKcHa a3ota (2)
paBHO 5,066 10°* IMa.
7. 3o Opomuza cepebpa MosydeH IMyTeM cMelnBaHus paBHbIX 0o0beMoB 0,008 H pactBOpa
MgBr; u 0,009 H pactBopa AgNOs. Oripenenute 3HaK 3apsiia YacTUI] M THIT 30J1s1, HATUIIATE (GOPMYITY
€ro MULEIIBL. PacnummuTe cTpyKTypHbIE COCTABIISAIOINE 30J15.



8. CocraBpTe ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEILHOW PEAKIIMU M PACCTaBbTe KOAP(UIIUEHTHI
B HEM, HCIIOJIb3Yys METO/1 AJIEKTPOHHO-MOHHOTO OaslaHca:

Li,SO3 + Li,Cr,O7 + H,SO4 = ...

9. BpIxox MeTainia 1Mo TOKY MPH MOJIYYEHHH METAUTUIECKOTO KaIbIUs 3JICKTPOJIM30M PacIuiaBa XJio-
puna xanenus paBeH 70%. Omnpenenure KOTHMYECTBO JIEKTPUUECTBA, KOTOPOE HEOOXOAMMO MPOITyC-
TUTB Y€PEe3 AIEKTPOIU3EP, YTOOBI MOTYyIuTh Ha Katoze 200 r Kaibius.

10. CocraBbTe ypaBHEHHs peakiiuii dnexTponu3a BogHbix pactBopoB NaOH u Na,SO, Ha maccuBHBIX
anekTpoaax. OOOCHYHTe MOSBICHNE COOTBETCTBYIOIINX MPOIYKTOB AJIEKTPOIIN3A.

Bapuant Ne 9
1 Tpu cnuBanum pactBopoB Cr(NOs)s u Na,S obpasyercs ocanok u Beigensiercs ra3. O0bscHUTE Ha-
omomaeMplii 3GGEeKT ¢ mo3uImMil Teopuu ruapoiau3a. CocTaBbTe MOJICKYISPHO-MOHHBIC YpaBHEHUS
MIPOUCXOAIINX MPOIECCOB.
2. B xunkom 6ensone oobemom 120 mur CgHg pactBopmin cepy maccoit 0,96 r. Omnpenenure Macco-
BYIO JIOJIIO U MOJIIPHYIO KOHIIEHTpAIHIO cepbl B pactBope. IImotHocTh sxuakoro 6enzona pasHa 0,88
I/MIL
3. Ilpu HekoTopoii TemmepaType JaBJICHUE Iapa PacTBOPUTENS HaJl PacTBOPOM, colepKaiium 62 T
¢denona CgHsOH B 60 Momnb 3¢upa, paBHO 0,507-10° Ila (P). Onpenenute napnenue mapa s¢upa (Po)
IIPY 3TOM KE TEMIIEPATYPE.
4. Omnpenenure pH pactBopa ykcycHoi kuciotsl ¢ koHentpanueir CH3COOH 0,01 r/n. Koncranra
JUCCOIMAIMU KUCIIOTHI paBHa 1,8 10,
5. VYkaxute, KakuM OyJeT KUCIOTHO-OCHOBHBIN OallaHC B PacTBOpE, COJAEpIKAIEM OJHOBPEMEHHO
JIBa BelllecTBa B dKBUBaJeHTHbIX KohmdecTBax: H3PO4 u K3PO,. CocrtaBbTe ypaBHEHUsI COOTBETCT-
BYIOIIMX IIPOLECCOB.
6. JlokaxkuTe, MOYKHO JIM TPH CTAHAAPTHBIX YCIOBUSX OKHCIUTH XytopucThiid Bogopoa HCI 1o rasoobpasHoro
xyopa Cl, ¢ OMOIIIBI0 KOHIIEHTPUPOBaHHOM cepHOi KHCIoThl HpSOy4. OTBeT moarBepaute pacuetoM A@ OKHC-
JIUTENTLHO-BOCCTAHOBUTEITLHOM CHUCTEMBI.
7. CocTaBbTe ypaBHEHHE OKHCIHTEIHHO-BOCCTAHOBUTEIHHON PEAKIIMH U PAaCCTaBbTe KOA(PPHUIMEHTHI,
UCTIONB3Ysl METOJ AJIEKTPOHHO-HOHHOTO O0ananca: FeSO4 + KMNnOy + ... 2 MnSO,4 + ...
8. Ompenenure, kakoit 00beM 0,008 H pactBopa Pb(NO3), Hago mpudasuts k 0,025 1 0,016 M pac-
tBOpa Kl, 4T0OBI MOJYYUTh YaCTHIIBI 30JIs, IEpEMEIIAIOIIMEcs B JIEKTPUYECKOM MoJie K karony. Ha-
nuImuTe GOpMyITy MUIICIUTBI, OTIPEICTUTE THIT 30JI5, YKAXKHUTE €T0 CTPYKTYPY.
9. Onpenenute DJ]C raqpBaHMUECKOr0 3JI€MEHTa, 00Pa30BaHHOIO CEPEOPSHBIM IEKTPOAOM, MOTpy-
xeHHbIM B 0,01 M pactBop AgNOs, 1 BOZOPOAHBIM 3EKTpoaOM, norpykeHHsiM B 0,02 H pactBop
H,SO,4. Hanumute ypaBHEHHUs dIEKTPOIHBIX HponeccoB. Crpapka: ¢° ay ag =+ 0,80 B.
10. [Tpu snexTponu3e BOAHOTO pacTBOpa cyiabdara Kanus 3HadyeHue pH pacTtBopa B mpuIEKTPOI-
HOM TIPOCTPAHCTBE Bo3pocio. Ompenenure, K KAKOMY IOJIFOCY UCTOUYHUKA TOKA MPUCOSAMHEH HJIEK-
TPOJ: K MOJIOKHUTEILHOMY WJIM K OTpuLaTenbHOMy. Hamummre ypaBHEHHsS] COOTBETCTBYIOLIUX peak-
WU,

BapuanTt Ne 10
1 Onpenenure, Kakue U3 NEPEYUCICHHBIX HUXKE COJIEH, MOJIBEPrasch YaCTUYHOMY TUIPOIU3Y, 00pa-
3ytoT ocHOBHBIE conn: Cry(SOy)3; Na;COs; AgNO3. OTBET MOTHBHPYHTE COOTBETCTBYIOIIUMHE YpaBHE-
HUSIMHU peaKIUi THIPOIIH3A.
2. Omnpenenure 00beM pacTBopa kapbonara Hatpus Na;COs ¢ maccoBoit noneit 15% (mmoTHoCTh pac-
TBOpa 1,16 r/mi1), HEOOXOIUMBIH JJIsl IPUTOTOBJICHUS pacTBopa o0beMoM 120 mi1, MoJIsIpHAsi KOHIICH-
Tpauusi KoToporo coctaBut 0,45 Mob/.
3. Ompenenurte, Kak OyAyT OTHOCHTBCS Mexay coboit maccel dopmanbaeruga HCOH u riaoko3sl
CeH1206, ecniu oHE comepKaTcs B paBHBIX 00beMax pacTBOPOB, 00JAIAIONINX MPH TAHHON TeMIepaTy-
PE OAMHAKOBBIM OCMOTUYECKUM JIaBJICHHEM.
4. Omnpeznenute MOJSPHYIO KOHIIEHTPAILMIO PAacTBOpa YKCYCHOM KHCIOTBI, B KOTOPOM KHCIOTHOCTh
cootBercTByeT pH = 5,2. Koncranra auccomuaruu CH3COOH pasna 1,8- 107°.



5. U3 cnenyronux BeniectB (CU(OH),; HoSO3; Caz(PO,)2) BeIOEpUTE CHITBHBIC U CITA0bIE JIEKTPOIIH-
THI ¥ COCTaBbTE YPABHEHUS UX JTUCCOIMAIINN B BOJHOM PacTBOPE.

6. CocrtaBbTe (OpMYITy MHUIEIUIBI 30JI5, MMOTYYEHHOrO IMPU TITyOOKOM THAPOJIM3E pacTBopa cylbdara
amroMuHusT Aly(SOy)s. YcTaHOBHUTE THIT 30J151, PACIHUIIUTE CTPYKTYPY MHUIICIUIBL. YKaXUTE BO3MOXKHBIC
HOHBI-KOATYJISITOPHI JJIs1 TAHHOTO 30J151.

7. CocraBbTe TOJIHOE ypaBHEHUE OKUCIMTEIHLHO-BOCCTAHOBHUTEIHHOW PEaKIMU U PACCTaBLTE B HEM
KO3 PHUIIUEHTBI, UCTIOIB3YsI METO] JCKTPOHHO-UOHHOTO Oananca: FeSO, + KMnO, + ... & MnSO, +

8. BblunciiTe paBHOBECHBIN MOTEHITMAT HUKEJIEBOTO AMEKTPoIa, eci rpu 298 K HrlkeneBast IiacTvHKA OITyIIeHa B
pactBop corm NiSO, ¢ kontiertparmeii 0,01 MoNB/L.

9. Omnpenenure, Oyaer au paboTaTh rajJbBaHUUECKUH 3JIEMEHT, COCTOSALIMM M3 JIBYX BOAOPOAHBIX
anekTpoaoB, norpyxeHusix B 1,0 Hu 0,1 H pactBopst KOH npu 25°C. OTBeT noaTBepAUTE pacueToM
SHC.

10. Ilpu mporyckaHuu Yepe3 pacTBOP XJIOPUIA MEIX B TEYCHHE 2 U AJIEKTPHUYECKOTO TOKA CHIION 25A
Ha KaToJle BbIAEIWIOCH 56 I Menu. Onpenennure BbIX0L MEH 110 TOKY.

BapuanT Ne 11
1 Pactop conepxut B 500 mu Boabl 0,025 Monb HuTpara HaTpust u 0,03 MOIb TUAPOKCHIA HATPHUSL.
Omnpenenute BOAOPOIHBIN MOKA3aTENb TOTO PacTBOpA.
2. Ompepnenure, Kakue U3 MEPEUUCICHHBIX HIDKE COJICH, TIOJIBEPTasCh YaCTHYHOMY THIPOJIHN3Y, 00pa-
3yioT ocHOoBHBIE cojtu: (NH;),S; AICl3. OTBeT MOTHBHPYHTE COOTBETCTBYIOIIMMHU YPaBHEHHUSIMHU pe-
aKIU1 TUAPOJIN3A.
3. Ompenenure MaccoBYIO JIOJIO pacTBOpeHHOro BemiecTBa B 0,2 H. pacTBope cyinbdaTa aMMOHHS
(NH;)2S0O,. ITnotHOCTH pacTBOpa paBHa 1,015 r/m.
4. PaccuuraiiTe, mpu Kakod Temmeparype OyAeT 3amep3aTh BOJHBIA PacTBOP ITHIOBOTO CIHPTa
C,HsOH, ecnm maccoBast mons cniupta B HeM paBHa 25%. Kpuockonudeckast MOCTOSIHHAsT BOJIBI paBHA
1,85 K'kr/mMo11b.
5. IpousBenenne pactBopuMocTd ¢GrTopuna Kaiabims npu 25°C paBHO 4,0-10™, Onpenenute Mo-
TSUTBHYIO KOHIIeHTparuio conu CaF, B HACBIIIIEHHOM pacTBOpE MPH YKAa3aHHOW TeMrepaType, CUUTas
TVICCOIMAIINIO PACTBOPEHHBIX MOJIEKYII MTOJTHOM.
6. Hamwmmmre Gopmyity MUIEIUTBI 301 30J10Ta (AP0 KOJUIOUIHON yacTuilel [Au]m), MOJYy4EeHHOTO
pacmbUIeHHEM METaUIMYECKOTo 30J10Ta B M30bITKe pacTBopa NaAUuO,. Ykaxxkute THI KOJUIOWAA U €T0
CTPYKTYPHBIE COCTABJISAIOIINE.
7. PaccraBbTe KOA()(DHUIIMEHTHI B YPAaBHCHUN OKUCITHTEIHLHO-BOCCTAHOBUTEIIHLHON PEAKITHH, UCTIONB3YS
METOJI 3JIEKTpOHHO-HOHHOTO Oananca: Na,C,04 + KBrOz + H,O - CO, + KBr + NaOH.
8. Paccunraiite MOTEHIMAT 3/IEKTPO/Ia, Ha KOTOpoM Ipu Temreparype 298 K ycranoswiock pasHosecre: Cl, + 28
<=>2Cl', ecrm maprpaIbHOE JaBIIEHHE Ta3000pa3HOro XJIopa Ha AiekTpoze papHo 10 kI 1a 1 akTMBHOCTH HOHOB XJI10-
pa B pacTBOpe cocTawwa 1:10 2 MOB/kT.
9. DJIC rampbBaHUYECKOTO 3JIEMEHTA, COCTOSIIET0 M3 MEIHOTO M CBUHIIOBOTO JJIEKTPOJOB, MOTPY-
*eHHbIX B 1 M pactBOpbI ux coseid, paHa 0,47B. Onpenenure, uamenurcs ju IJIC 3Toro sneMeHTa,
eciu pacTBopsl pazdoasuth B 1000 paz, 1o 0,001 M. OTBeT 000CHYTE COOTBETCTBYIOIIMMH PACUCTAMH.
CocTtaBbTe cxemMy paOOThl TaJbBAaHUUYECKOTO JIEMEHTA.
CripaBka: (po Cu 2+|CU =+0,34 B; (po p32+|pB =-0,13B.
10. CocTaBbTe ypaBHEHHUS 3JICKTPOIHBIX MPOIIECCOB HA PACTBOPUMBIX aHojaax B cuctemax: a) NiSOy -
pactBop; 6) CuCl; - pactBop.

BapuanT Ne 12

1 Omnpenenurte, Kakue W3 MEPSUNCICHHBIX HIKE COJICH, ITOJABEPrasCh YaCTUIHOMY THIPOIU3Y, o0pa-
3ytoT kucnotHeie conu: NasPOy4 KyCOsz; AgNO3z. OTBEeT MOTHUBHPYITE COOTBETCTBYIOIINMH YpaBHE-
HUSIMH THJIPOJTH3A.
2. PaccuuTaiite, kakoii 00beM 5 H pacTBOpa ruppokcuaa HaTpusi MO>KHO MPUTOTOBUTH U3 4 11 pacTBOpa
THIpOKCH A HaTpus ¢ MaccoBoi moneit NaOH 50% (mioTHOCTh 3TOT0 pactBopa paBHa 1,52 r/m).
3. PactBop, coctosimii u3 9,2 r rmuepuna C3Hs(OH); B 400 T anerona (CH3),CO, kunut npu TemMnepary-



pe 56,38°C, uucTplii arteroH kurmut 1pu 56,0°C. Onpenenute 30y ITHOCKONMYECKYIO KOHCTAHTY alleTOHA.
4. Onpenenute pH pactBopa, nmonydeHHoro cmemBanrem 25 mut 0,5 M pacTBopa COJITHOM KUCTOTHI
HCI, 10 mx 0,5 M pactBopa menoun NaOH u 15 mi Boasl. KoadduimeHTsl akTHBHOCTH HOHOB TIPH-
HSTh PaBHBIMH €IUHHUIIC, TUCCOIHAIINIO0 CYUTAThH TIOTHOM.
5 U3 cnenyromux gerbipex BemectB CSOH; HyCy04; SrSO4; NaSO3) BeiOepHUTE CHITBHBIE M cllaOble
ANEKTPOJIUTHI, U COCTABbTE YPAaBHEHUS MX JUCCOLUAIIMU B BOJJHOM PacTBOPE.
6. 3omb kpemHuKEeBO# Kuca0ThI HoSiO3 ObLT oTydeH npu B3anmoeicTeuu pactBopoB K;,SiOz u HCI. Y-
TAHOBUTE, KAKOW W3 DJICKTPOIUTOB OBUT B3ST B W30BITKE, €CIIM MPOTHBOMOHBI B JICKTPHUYECKOM ITIOJIE Tie-
pemeriaiTes kK anoay. Hanmummre ¢hopMysty MULIEIIIBI 305151, OTIPEAETIUTE €ro TUII, YKaXKUTE CTPYKTYpPHbIE
COCTABJISFOIINE MHILIEIUTEL.
7. CocTaBbTe ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOM PEaKkuu U paccTaBbTe B HEM Kod(hdu-
[IUEHTBI, UCTIOIB3YSI METO/I AJIEKTPOHHO-UOHHOTO OallaHca:

K,Cr,07 + H,S + H,SO, = Cr2(804)3 +S+...
8. Paccunraiite OKACIUTEIBHO-BOCCTAHOBUTEIBHBIN MIOTEHIAA CUCTEMBI

ClOs +6H" + 68 = CI” + 3H,0,

eciu pH pactBopa cootBetctByeT 3,5, a konuentpaiuu woHOB ClO3 u Cl paBHBI COOTBETCTBEHHO
(monw/kr): 0,1 1 0,01.
9. l'anbBaHMYECKHIA IEMEHT COCTABIIEH U3 CTAHAAPTHOTO IIMHKOBOI'O 3JIEKTPOJA U XPOMOBOTO 3JIEK-
TpOJa, IOTPYKEHHOTO B g)aCTBop COJIM, COJEpKALIEH HOHBI cr, Paccuuraiite, npu Kako KOHLEH-
Tpawun noHoB xpoma Cr°' DJIC aneMenTa Gyer pasHa Hymo. Crpaska: ¢° 27 |z= — 0,76 B; ¢° o lor = —
0,74 B.
10.I1Ipu mpoxoxkaeHUH Yepe3 pacTBOP COJIM TPEXBAJIECHTHOIO MeTajlja Toka cuiion 1,5 A B teuenue 30
MUH Ha katone Bbyienuioch 1,071 r meramia. OnpenenuTte MOJISIPHYIO Maccy aroma Metaiuia. Hanu-
IINTE YPABHEHUSI COOTBETCTBYIOIINX PEAKIIUM.

Bapuant Ne 13

1 BeiOepure U3 mepeunciieHHBIX PeareHTOB T€, KOTOpbIE YCHMJIMBAIOT THAPOJIU3 COJH XJIOpHUIA
xene3a (3) FeCls: a) HC1; 6) NaOH; B) ZnCly; 1) H,O; 1) NH4C1. OtBeT MOTUBHPYITE COOTBETCTBYIO-
IIMMH YPaBHEHUSMU PEAKIHI.

2. Paccunraiite, xakoit 00beM pactBopa oprodocopHOit KHCIOTH ¢ MaccoBor moneir Hz3PO, 36%
(mmotHOCTH pactBOpa 1,22 r/mi1) motpedyetcs mis npurotosnenus 13 1 0,15 H pactBopa H3PO,.

3. Onpenenurte, OyAyT JIU TPU OJHOW M TOH K€ TeMIIEpaType M30TOHWYECKUMH (MMETh OJMHAKOBOE
OCMOTHYECKOE JaBlieHue) BoJHbIe pacTBOphI caxapa CioH22011 u rimoko3sl CgHi20g, eciu MaccoBbie
JIOJTM 3TUX BEILECTB B PACTBOPAX OJWHAKOBHI U paBHBI 3%. [TOTHOCTH pacTBOPOB MPHUHATH PAaBHBIMHU
1,0 r/mi.

4. PaccumraiiTe, Ipu KakoW KOHIIEHTpanuu pactBopa azotuctoi kuciaotsl HNO, crenens e€ nucco-
nuaruu Oynet pasHa 0,2. KoHcTanTa qucconuanum 3Toi KUCIoThl paBHa 4,0 10,

5. U3 cnenyrommx detbipex BemiectB (Ca(OH),; H,SiOsz; Ky4[Fe(CN)g]; BaCOs) BbiOepuTe CHIIbHBIC U
cy1a0ble 3JEKTPOIUTHI U COCTAaBbTE YPaBHEHUS UX JMCCOIMALMU B BOJHOM PacTBOPE.

6. Omnpenemute 00bem 0,0001 M pactBopa Al,(SO4)3, KoTOpEId HeoOX0aMMO MprudaBuTh K 0,05 11 0,0003
M pactBopa NaOH, 4uto0Obl 00pa3oBajicsi 301b C OTPHLATENBbHBIM 3apsAOoM Ha rpanyie. Hamummure
(bopMyITy MHIIEIUTBI 30JI51, ONIPEICIIUTE €T0 THIT U CTPYKTYPY.

7. CocTaBbTe MOJEKYISIPHOE YpaBHEHUE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOM peaklnu, MpoTeKaromei
o cxeme: MnCl, + KBiO3 + HCl >MnO,~ + Bi** + H,O + ...

PaccTaBbre B HEM K03()PULIMEHTHI, UCIIOIB3Ysl METO IEKTPOHHO-HOHHOTO OaslaHca.

8. CTaHIapTHBIH OKHCTHTENT-HO-BOCCTAHOBHTENTBHE I ToTeHIman cuctembl 2H'[H, paer + 0 B. OnpenienmiTe, B Kakoit
cpene (pH 3 wm 13) Bomopon sieisiercst Goree CHITBHBIM BOCCTAHOBHTENEM, ecii Jariienue Hy pasro 1,0133 10°ITa.

9. CocTaBbTe CXEMBI JBYX TaJIbBAHMUECKUX JIEMEHTOB, B OJIHOM M3 KOTOPBIX MeJb CIYy)XHia Obl Ka-
TOJIOM, a B JIPYTOM - aHOJIOM, HAITMIINTE ypaBHEHUs peakUui, IPOUCXOAIMINX IpU paboTe ITUX dJie-
MEHTOB, U BBIYUCIINTE 3HAYEHUS CTAHIAPTHHIX 2. /I C.



10. Hanumure ypaBHEHUS 3JICKTPOJIHBIX IPOIECCOB, MPOTEKAIOUIMX MPU AJIEKTPOIN3E BOIHBIX pac-
tBOpoB BaCl; u Pb(NO3), Ha yroyibHbIX (ITACCUBHBIX) JIEKTPOIAX.

Bapuant Ne 14

1 Ipu cmemmBanuu pactBopoB Aly(SOy4)s u K;S obpasyercst ocanok u BbinensieTcs ra3. CocTaBbTe
MOJIEKYJISIPHO-UOHHBIE YPaBHEHUS MIPOUCXOIAIINX MTPOLIECCOB.
2. Omnpenenure, Kakoii 00BEM pacTBOpa CEPHOUM KUCIOTHI ¢ MaccoBoit nosei Hp,SO4 96% (mmoTHOCTH
pacTBopa KUcIoTHI 1,84 /M) Hy>kHO B3sTh AJia nipurotoBieHus 5 i 0,5 H pactBopa HySO4.
3. Omnpenenure maccy stwieHriukons Co,Hi(OH),, koTopyro HeoOxoauMo npubaBuTh K 1 1 BOABI st
IPUTOTOBIIEHUs aHTH(pu3a ¢ Toukoil 3amep3anus —15°C. CrpaBka: KpUOCKONMYECKas MOCTOSHHAs
BojbI paBHa 1,85 K-kr/mMOIIB.
4. PactBOpUMOCTH ruApoKcHaa MarHus B Boje npu 18°C paBHa 1,7-10™ moub/n. Haiigure IIpOU3Be-
nenue pactBopumoctd Mg(OH), npu 3T0it TEMIIepatype.
5. 3aKoHUYHMTE ypaBHEHHMs CIEIYIOLUIMX peaKluil U 3allUIINTEe UX B HIOHHOM BHUJIE:

Na,S + FeSO, = ...

CH3;COONa + HNO; - ...

H,SO, + KOH - ...

Pb(N03)2 + Nal 2 ...
6. 3osp mMoMyuYeH MpH MPOMYCKaHWU H30BITKa cepoBomopona B pactBop HHUTpara cepedpa AGNOs.
VYuuThiBas ycioBUs 00pa3oBaHusl, HAMUIIUTE (GOPMYITY MHULIEIUIBI 30J151, ONIPEeIUTe ero THIl, 3HaK 3a-
psifia rpaHyibl U CTPYKTYPY.
7. CocraBbTe ypaBHEHHE OKHCIHMTEIbHO-BOCCTAHOBUTENBHON pEAKIMM, MPOTEKAloIell Mo cxeme:
NazAsO3z; + KMnO4 + KOH = NazAsO4 + MnO, + ...
PaccTaBbTe B HEM KOO PHUIIMEHTHI, UCIIOIB3YsS METO/] 3JIEKTPOHHO-UOHHOTO OasaHca.
8. DOJIC rampBaHMYECKOTO JIEMEHTA, COCTOSIIETO M3 JBYX BOJOPOIHBIX AJIEKTPOAOB, paBHa 272 MB.
Omnpenenure pH pactBopa, B kotopslil norpyxed AHO/L, ecnu KATO/I norpyxeH B pactBop ¢ pH =
3.
9. Tlpwm snekTposin3e BOJHOTrO pacTBopa xyuopuaa ojiosa (1) Ha aHone Beinenunocs 4,48 1 xiopa, us-
MEpPEHHOI0 MPHU HOPMAJbHBIX YCIOBUAX. OnpeaenuTe Maccy BbIIENIMBLIErocs Ha Karoje ojosa. Ha-
MIUIINTE YPAaBHEHUS! COOTBETCTBYIOIIUX ITPOLIECCOB.
10.CocTaBbTe ypaBHEHHS JIEKTPOIHBIX MPOLIECCOB MPH 3JEKTPOJIM3E pacTBOpa M pacIulaBa XJIOpUAA
QJIFOMUHUS Ha TACCUBHBIX (IPaUTOBBIX) IEKTPOIAX.

Bapuant Ne 15
1 Onwummre mMexaHusM OydepHOro AeHCTBHUS CUCTEMBI, COCTOSALIEH U3 paBHBIX 00BEMOB OJMHAKO-
BOW KOHIICHTPAIMW CIIEAYIOINX pacTBopoB: ruapokcuna ammoHus NH,OH u xmopuma ammonwus
NH4CI.
2. OmnpenenuTe MOJSPHYIO KOHIEHTPAIMIO YKBUBAJIEHTA, MOJISLIBHOCTh M MAaCCOBYIO JOJIO CYib(]a-
Ta xene3a (3) B pacTBope ¢ MOJsipHO# kKoHLeHTpatwmeil Fe;(SO4)3 0,8 M u moTHOCTBIO pacTBopa 1,02
I/MIL
3. TloHmxeHue TemnepaTypbl 3aTBEpAEBaHUS pacTBopa, conepxamiero 0,052 r kamdaps! B 26 T 6eH-
3oma CgHs, paBHO 0,067°. Onpenenute MoJsipHyro Maccy kamdapbl. Kpnockonuueckasi mocTossHHas
6eH3ona pasHa 5,1 K-kr/mob.
4.  TlpomsBenenune pacTBOpUMOCTH noauaa ceunia npu 20°C paBHO 8107, Onpenenure pacTBOpH-
MocTh cosu Pbl; (B Mouk/i) mpu 3TO# Temmneparype.
5 U3 cnenyromux uetsipex Bemiects (HOBr; Ky[Co(NHs)sBr]; Cd(OH),; CasPO,) BriGepuTe CHilb-
HbI€ U c1a0ble IEKTPOJIUTHI U COCTaBbTE YPABHEHUS MX JIUCCOLMALMM B BOJAHOM pacTBOPE.
6. Ilpu cmemmBanum pacTBOpoB HHUTpara XpoMma (3) u cynbduna pyouanus oOpasyeTcs 0CagoK U
BbsensgeTcs ra3. CocTaBbTe MOJIEKYJISIPHO-MOHHBIE YPAaBHEHUS MPOUCXOIALIMX MPOLIECCOB C YUETOM
UX CTYIIEHYaTOCTH.
7. 3071p ObUT MOJYYEH MpPHU B3aUMOACHCTBUM OYEHb pa30aBICHHBIX PAacCTBOPOB HHUTpPATa CTPOHIMSA
Sr(NOs), u kapoonata kamus K,COs. Onpeaenute cOCTaB 3apoAbIIia U THI 30151, HAKIITUTE GOPMYITy



€r0 MHIIEIUTBI, IPEIBAPUTEIILHO BBISICHUB, KAKOW U3 3JIEKTPOJIUTOB OBUT B3ST B M30BITKE, €CIH KOJUIO-
UJHAas YacTHIla B 3JIEKTPUUYECKOM I0JI€ NepeMeIaeTcs K KaToay.
8. T'anpBaHMYECKHIA DJIIEMEHT COCTOUT M3 METaJUIMYECKOTO IUHKA, orpyxenHoro B 0,1 M pactBop
HUTpATa I[IMHKA, 1 METAJUIMYECKOro CBUHIA, norpyxeHnoro B 0,02 H pactBop HuTpaTta cBuHLA. BbI-
yuciure DJC snementa npu 300 K, coctaBbTe €ro cxemy v ypaBHEHHUS SJIEKTPOJIHBIX MPOLECCOB.
9. 3a 10 MuHYT U3 pacTBOpa IUTATHHOBOW COJIM TOK cuiioi 5 A Beytenwt 1,517 r mnatuabl. Onpene-
JIUTE MOJIIPHYIO MacCy KBUBAJICHTA IJIATUHBI.
10. CocraBbTe ypaBHEHHE OKHCIUTEIHHO-BOCCTAHOBUTEIBHON pPEaKlMU U PacCTaBbTE B HEM KO3(-
(UIUEHTBI, UCTIOB3YS METO/I AJIEKTPOHHO-UOHHOTO OalaHca:

Al + HNO; konr; = NHsNO3 + ...

-
CocraBurens: Q% ITonosa H.K.



I'OCYJAPCTBEHHOE OBPA3OBATEJ/IBHOE YUYPEX/IEHUE BBICHIEI'O OBPA30BAHUSA
«IMPUTHECTPOBCKHUM I'OCYJIAPCTBEHHBIII YHUBEPCUTET UM. T.I'. LIEBYUEHKO»

ECTECTBEHHO-TEOTPA®HUYECKHUH ®AKYJIBTET
KA®EJIPA XUMHUHU U MIIX

3aaHusi KOHTPOJIbLHOM PaGoThI I/ CTYIEHTOB 3209HOT0 OT/AE/IEHHSI
no qucuumiude " Xumua'

A). OCHOBHBbIE NOHSATHSA U 32AKOHBI XUMHWH

Konuuecmeo eeuiecmea, MoJiApHas macca u abconromuan macca MOJIEK)/1bl eeuiecmea

A.1. Onpenenure abCOMIOTHYIO Maccy ofaHON Mouekynbl 3taHa (C,Hg) u AByX atromMoB remus
(2He).

A.2. Onpenenute 00beM, KOTOPBIN MPU HOPMAIBHBIX YCIOBUAX (H. y.) 3aHUMAIOT 2,5 MOJIS Ta-
3000pasuoro xyopa (Cl,).

A.3. PaccunTaiiTe KOJIMYECTBO BEIIECTBA W KOJIMYECTBO MOJIEKYJ BEIIECTBA, COAEPKAIIMXCS B
100 r okcuna yraepona (4) CO,.

A.4. OnpesienuTe umcno MoJekyi kuciopoga O,, conepxammxces B 1 M3 Bo3yxa IIpu HOpMalib-
HBIX YCJIOBUSIX, €CTM 00BEMHAsI TOJISI KUCIIOPOIa B Bo3ayxe coctaBisieT 21%.

A.S. HensBecTHbll ra3z Maccoil 8,5 T moMenieH B cocyl eMkocThio 18 i1 mpu temneparype 300 K
u nasineanu 80 xlla. Onpenenure MOJIIPHYIO MacCy 3TOTO Ta3a U aOCOIIOTHYIO MAacCy OJIHOM €Tr0 MO-
JIEKYJIBI.

A.6. [lTaBneHue Bo3lyxa B aBTOMOOMIIBHON IIMHE NpU TemmepaTtype 15 °C cocrasusier 3,04 - 10°
[Ta. YcTaHoBHTE, Kak U3BMEHUTCS JABJIICHUE B IIMHE MpU €€ HarpeBaHuu 10 60 OC or TPEHHUs NIPU IBU-
KeHuu aBToMoOmIs. O0BbeM aBTOMOOUIIBHOM KaMephl CUUTATh TOCTOSTHHBIM.

3K8u8(lJleHm, KoJjtuuecmeo eeuiecmea IKkeueaienmoe,
MONAPHAA MACCA IK6UBGAIEHM 06 seulecmea

A.7. Ha BocctranoBienue 16,0 r okcuga TpeXBajJ€HTHOIO MeTajljla U3pacXxod0BaHo 5,4 T altoMHU-
Hus1. OnpenennTe MOJIIPHYIO MacCy SKBUBAJICHTAa HEM3BECTHOTO METAJIa U HA30BUTE €TO.

A.8. Ilpu B3aumoneiicTBuu 6,85 T MeTamia ¢ Bojou Beiaenmwioch 1,12 m Bogopona H, (o6bem
U3MEpPEH IpH H. y.). OnpeenuTe 3TOT METalI, €CIM OH B CBOUX COEIMHEHMAX JIBYXBaJICHTEH.

A.9. MonspHas Macca SKBUBaJIEHTa MeTalljla B €r0 OKcHie paBHa 56,2 r/mMonb. Beruncnure mac-
COBYIO JIOJIFO METaJlla B 3TOM OKCHJIE.

A.10. OmnpenenuTe KOIMYECTBO BELIECTBA IKBUBAJIEHTOB cepoBoaopoaa H,S, nomyuenHoro npu
B3aMMOJICHCTBUH & T CEpbI C ra3000pa3HBIM BOJOPOIOM IIPH H. Y.

A.11. IIpu o6padotke 100 r TexHuyeckoro obpasia Kajiblus kapOuga Bomou monydeHo 30 i
anermiena C,H,. O6weMm raza usmepen npu temmeparype S50 °C u gasnennn 106 kIla. Onpenenure
MacCOBYIO JIOJI0 XMMHUYECKH YUCTOTo KambIus kapouaa CaC, B oOpasiie.

A.12. Onpenenute MOJISIPHYIO MacCy KBUBAJIEHTa HEU3BECTHON KHUCIIOTHI, €CJIM Ha HEUTpaau3a-
nuro 9,0 r 3TOM KUCHIOTHI n3pacxogoBaHo 8,0 r HaTpus ruapokcnga NaOH.

A.13. Onpenenure cTeneHb OKUCIEHUS 3010Ta AU B COeIMHEHUHU COCTaBa (B MPOLIEHTaX MO Mac-
ce): 3010Ta - 65,0 u xyopa - 35,0. Hanummre ¢popMyiry 3TOro COeTUHECHHS.



A.14. TIpu nobGasnenuu cepedbpa nurpara AgNO; k pacTBOpy, conepxkaiemy 2,0 © coeAMHEHUs
&Kelesa ¢ XJIopoM, oOpaszoBanioch 5,2 T cepedbpa xmopuaa AgCl. Onpenenure cTeneHh OKUCICHUS JKeTe-
3a Fe BO B3TOM BEILIECTBE U MOJISIPHYIO MacCy €ro 3KBUBaJICHTOB.

A.15. Tlpu BoccTanoBienuu 1,5 r okcuaa onosa Bogopoaom H, o6pazosanocs 0,4 r Boast H,0.
Brruncnute MOJISIpHYIO Maccy KBHUBaJICHTOB 0JI0Ba Sn U onpezenure GopMyy ero okcuia.

Xumuueckasa popmyna eewecmea

A.16. IIpu cxuranuu 0,02 MOIb HEKOTOPOIrO MPOCTOTO BellecTBa obpazoBaiock 3,58 i1 rasa,
KOTOpBIN B 2 pasa Tspkesnee kuciaopoaa. O0beM raza U3MEpeH Mpu HOPMaJbHBIX YCIOBHSIX. Y CTAHOBH-
Te GOPMYITy CKUTaeMOT0 BEIIECTBa.

A.17. BeiBenute hopmyiy KpuctauioruapaTa kobanpra (2) xmopuna kpacuoro 1seta CoCl, -
nH,0, eciu u3BecTHO, YTO Npu npokanuBaHuu 20,2 © KpUCTAUIOTUIpAaTa €ro Macca yMEHbIIUIACh HA
7,2T.

A.18. Onpenennure MOJNICKYISAPHYIO (GOPMYITy BEIIECTBA, OTHOCUTEIbHAS TUIOTHOCTh IMApOB KO-
TOPOTO 10 BOJOPOAY paBHa 67,5, a MacCOBBIE JI0JIM COCTABIISIFOIIMX €r0 3JIEMEHTOB (B IIPOLIEHTAaX) CO-
OTBETCTBYIOT: cephbl — 23,7; kuciopoaa — 24,3; xmopa — 52,0.

A.19. Onpenenure maccy 1 1 cmecu okcuaoB yriepoaa (2) CO u (4) CO,, ecnu oObeMHast 1051
CO B o710 cmecu coctaBisieT 35 %. OO0beM ra30B U3MEPEH MPHU HOPMATIBHBIX YCIOBUSX.

A.20. [IIupoko M3BECTHBIN JICKAPCTBEHHBIN Mpenapar aclupuH (aleTUICAIUIIMIOBAsS KHUCIOTA)
HMMEET CIEeAYIOIMN cocTaB (B MPOLIEHTax MO Macce): Bojopoaa - 4,5, kucinopoaa - 35,5 u yriaepoja -
60,0. Monspaas macca acniupuHa paBHa 180 r/Moub. YcraHoBuTe (hopMysTy 3TOr0 BEIIECTRA.

b). Dnepreruveckne 3¢ GeKTbl XUMHYECKHX MIPOLIECCOB.

Tepmoxumuueckue pacuérbl. TepMoanHaMHYeCKOe pABHOBECHE
Sumanvnua odopazoeanusn eeuiecmea u menioeoi Ihghexm npoyecca

B.1. IIpu BoccranoBnenun xene3a (3) oxkcuna Fe,0; amomunuem Al Ovimo momyueno 335,1
xene3a Fe. Onpenennre KOMMYECTBO BBICTUBIICHCS IPU 3TOM SHEPTUH.

B.2. [Ipu B3aumoeiicTBuu razoodpasxoro ceposogopona H,S u nuokcuna yriepona CO, obpa-
3YIOTCS maphbl BOJbI U cepoyriepol CSy (). Onpenenure TemioBon sQ(HeKT 3Toro mporecca u CocTaBb-
T€ TEPMOXUMUYECKOE YPABHEHUE PEAKIIIH.

B.3. IIpu nonyueHun MOJISIpHON Macchl 3kBUBaseHTa Kanblus ruapokcuaa Ca(OH), u3 kanbuus
okenna CaOcg 1 Boabl Hy Oy Beensiercs 32,53 /I sneprun. CocTaBbTe TEPMOXUMHIECKOE YpaB-
HEHUE 3TOH peaklUy U BBIYUCIUTE SHTAIBIUI0 00pa30BaHUs KalblH OKCHA.

Bb.4. Onpenenure TemnoBoit 3hdexT peakuu, ABISIOMEHCS YaCThI0 TEXHOIOTHUYECKOTO MpoLec-
ca mpou3BOACTBA cUHWIbHOH Kkucnorel HCN, ecnm ona mpotekaeT npu TemmepaType 1000 °C mo
YpaBHEHHUIO:

2CHyy + 2NHzy + 303y — 2HCN(y + 6H,0(p.
3aBUCUMOCTBIO SHTAIBIINN 00pa30BaHUS BEIIECTB OT TEMIIEPATYPhI MOKHO TIPEHEOPEYb.

B.5. Onpenenure TeruioBoit 3pdext peaknuu cunaTesa xiuoposogopoaa HCl uz aromoB Bogopona
H u xnopa Cl, ucnionb3ys cieayronye TepMOXUMHUECKUE YPABHEHUS

H, = 2H; AH? = 437 kJlxk; 1)
Cl, = 2Cl; AHY = 243 kJUk; )
H, + Cl, = 2HCl; AH? = — 184,62 x/lx. ©)

Céa3b Medxtcdy eHympeHnHell Inepuell u IHmanbnuell npoyecca

B.6. PaccunraiiTe H3MeHeHHe BHYTPEHHEl SHEpruM TepMOIMHAMUYECKOH cucTeMbl (AU2gg) TIpH
IPOTEKaHWHU B HEH ClIeyIoIIel peakluy (CUCTeMa HaXOJUTCS B CTAHJIaPTHBIX YCIOBHSX):



ZCIZ(F) + ZHZO(F) = 4HC1(F) + 02.

B.7. Ompenenute cTaHAapTHYIO OHTAIbNUIO  oOpa3oBaHus  Kamblusg  opTodocdara
(4 H86pCa3 (PO,), ), eciu TemnoBoii 3pdekT s3x30TepMuyeckoro npouecca (4H3gg), IPOTEKAIOMIETO O
YPaBHECHHIO

3CaO(K) + PZOS(K) = Ca3(PO4)2(K),
paBen 739 x/lx. Paccuuraiite usmMeHenue BHyTpeHHeil sHeprun (AU%g) mpu pacxomgosanuu 112,0 r
KaJIbIUsl OKCHUJIA.

B.8. [Ipu nomHOM cropanuu razoobpasnoro stmiiena C,H, ¢ o6pasoBanuem xuakoit Boast H,0
BeIZIETHIIOCH 6226 K/ sHepruu. Onpeaennute 00beM BCTYIUBIIETO B PEAKITUIO KUCIOPOa U U3MEHe-
HUE BHYTPEHHEH SHEPTUU CUCTEMBI B 3TOM Mpoiiecce (YCIOBUS CTaHAAPTHBIC).

B.9. Ilpu BoccranoBnennu 12,7 r menu (2) okcuna CuO yraewm (ycnoBHas popmyia C) ¢ obpaszo-
BaHueM yriepona (2) okcuma CO cucrema mormomaet 8,24 kJ[x sHeprun. Onpenenure dHTATBITHIO
obpazoBanus CuO (AHg6pCuO) ¥ M3MEHEHNe BHYTpeHHelH sreprun (AU2yg) yKa3aHHOTO Iporiecca.

Bb.10. IIpu pactBopenuu 65 r nuHka Zn B pazbasienHo cepHoii kuciote H,SO, mpu temnepa-
0
type 20 "C u naBnennn 101 klla Beigensiercs 1 monb razoo6paznoro Bojgopoaa H, u coBepmiaercs pa-
00Ta MPOTHB BHELIHETO Bo3AeHcTBUA. OnpeienuTe n3MEHEHHE BHYTPEHHEH SHepruy B 3TOM CUCTEME.

Iumponun mepmoouHamMu4ecKoil cucmemol

b.11. PaccuuraiiTe HM3MEHEHME OSHTPONMU MpPU IUIABIEHUM 6 MOJIb YKCYCHOM KHCIJIOTBI
0
CH3;COOH. Temnepatypa niaBieHus KucioTsl paBHa 17 "C, a ynenpHas Temiora niasienus (L) co-

crasiser 194 AT)K

b.12. Beruuciaure u3MeHEHHE DHTPONUU NpH IuiaBiaeHUU 54,0 T cepedpa, ecim U3BECTHO, YTO
K/x
TeMmeparypa nnasienus cepedpa 960 °C, a Tennora nnasnenus 104,5 —

Bb.13. Yaensnas Tennora ucnapenus (L) xnop6enzona C¢HsCl npu remnepatype 460,0 K paBna

K
271 &% Onpenenute U3MEHEHNUE SHTPOIHUH MPU UCTIApEHUH 2,25 MOJIb XJIOpOeH30I1a.
T

B.14. PaccunTaiiTe CTaHIAPTHYIO SHTPOIHIO 06pa3oBaHUs xene3a (3) oxcuaa SO

O6pFeZO3(K), ec-

JIX U3BECTHA DHTPOITUA PCaKIIuH
Jx
4FeO(K) + OZ(F) = 2F6203(K); AS (2)98 = — 259 ?

b.15. I/ICHOHB3y5[ CIIpaBOYHBIE JAaHHLIC, pacchTaﬁTe HN3MEHCHHUE DHTPONNU CUCTEM, B KOTOPBIX
MPOTCKAIOT HUKCIICPCUUCIICHHBIC PEAKIIUN U O6’I)$[CHI/IT€, B KakOH U3 HHUX COXPAHAIOTCA CTaHAAPTHBIC
YCIIOBHA: ZHZOZOK) = ZHZO(X() + OZ(I‘)!

A12 (SO4)3(K) = A1203(K) + 3SO3(F)

uepzus I'uooca u nanpasnenue xumuueckoil peakyuu. Cocmosanue pagnosecus

b.16. Bocrnonp30BaBIINCh CHPAaBOYHBIMU 3HAYEHUSIMH TEPMOJMHAMUYECKUX XapaKTEPUCTHK
KOMIIOHEHTOB CJIEJYIOLIEH CUCTEMBI, ONpeNeInTe, P KaKoH TemIrepaType HacTylHUT paBHOBECHE B
HEH:

CO(F) + 2H2(r) <=> CH3OH(>K), AH = — 128,05 Kﬂ)K
OOBsicHUTE, MOXKET JIM 3TA PEAKLUs PU CTAaHAAPTHBIX YCIOBHUIX MPOTEKATh CAMOIPOU3BOJILHO.
Bb.17. YcranoBurte, MOKHO JIM MCIOJIb30BaTh HMKETIPUBEACHHYIO PEAKIUIO IS MOJy4EHHUs aM-
muaka NHj, eciii Bce KOMIOHEHTBI HaXOATCS PU CTAHIAPTHBIX YCIOBUSIX:
NH4_C](K) + NaOH(K) = NaCl(K) + HZO(F) + NH3(F)
Bb.18. Omnpenenure n3meHneHue cBOOOIHOM YHEPIUU CUCTEMBI, B KOTOPOU MPOTEKAET peaKius
CaC03(K) = CaO(K) + COZ(F)



Npu Temmneparypax 25 °C u 1500 °C. 3aBucumoctbro AH u AS ot TEMITIEpaTypbl MOKHO TIPEHEOpEYb.
Omnpenenure NpUMEPHYIO TEMIEPATYPY, BBIIIE KOTOPOH yKa3aHHAs PEaKLUsl MOXET MPOTEKaTh caMo-
MIPOU3BOJIBHO.

b.19. PaBHOBeCHBIE apLMaIbHbIE JABICHUS PEAreHTOB peaKkLuu

SO, + %0, <=> SOz

npu temmnepatype 900 K pasusr (ITa): P(SO,) =3,0 - 107%; P(0,) =1,0-107%; P(S03) = 1,5-107%.
Omnpenenure, B KAKOM HAIpaBJICHUU IMPOTEKAET peakuus MpH 3TOM TeMIepaType, €CiM KOHCTAaHTa
PaBHOBECHS NP CTaHAAPTHBIX ycnoBusx K, = 2,043 - 1072

B.20. IIpu narpeBanunu no temnepatypsl 375 K cmecu, conepxkameit mo 1 monbs/n razoB SO, u
Cl,, B pe3ymbrare peakiuu MeEXIy HUMH OOpa3oBajlach paBHOBECHas cMmech, coxaepxkartas 0,721
Moub/1 cynbdokcoxinopuna SO,Cl,. Paccuuraiite crangaptHoe u3mMeHeHue sHepruu ['nb0ca peakiu-
OHHOM CHUCTEMBI PH 3TOW TEMIEPATYpPE.

B). CxopocTh XMMHYECKOI peaKMu, €€ 3aBUCUMOCTD OT MPUPO/IbI peareH-
TOB, KOHIIEHTPALIMH U TeMIepaTypbl. XUMHUYECKOe paBHOBeCHe.

YcaoBus CMEIICHUA PABHOBECCHUA
3akon deiicmeyrouux macc 6 20M02eHHOIL U 2emepPo2eHHOll cpede

B.1. Okucnenue cepbl ¥ €€ TUOKCH]IA TPOTEKAET 10 YPABHEHUSIM
a) S(K) + Oz(r) = SOZ(I‘); 6) ZSOZ(F) + OZ(F) = 2503@).
Paccuuraiite, kak U3MEHSTCS CKOPOCTU ITUX PEAKIHH, €Clu 00BheM KaKJOW CHUCTEMbl YMEHb-
IUTH B 4 pasza.
B.2. Peakiuu okucieHus a30Ta 0 €ro MOHOOKCH/Ia COOTBETCTBYET ypaBHEHUE
N, + 0, = 2NO.

MOJIb
Hauanbnble KOHIOCHTpalluu pCarcHTOB ObLIH PaBHBI COOTBECTCTBCHHO (

. 0 _ .
o) CIN) = 0,049;
C[B (0,) = 0,01. Onpenenute KOHIEHTPAIIMHA PEATCHTOB B MOMEHT, KOTJ]a B PEaKIIMOHHOM ITPOCTPaH-
ctBe Hakommioch 0,005 % MPOAYKTa ATON peaKiuu.
B.3. KoHcTaHTa CKOPOCTH PeaKIMy CHHTE3a H010Bo10posia K- 10 ypaBHEHHIO
HZ + IZ = ZHI
paBHa 0,16, HayanbHBIE KOHIIEHTPALlMW PEareHTOB B %, COOTBETCTBEHHO, C!ﬁ’ (H) = 0,04;
C[} (I;) = 0,05. Onpenenure HAYATBHYIO CKOPOCTh PEAKIIUU M €€ CKOPOCTh B MOMEHT, KOTJla B CHC-
teMe octanercs 0,03 % BOZOPOJA.
B.4. CxopocTh peakuiuy OKUCJIEHHS aMMHUaKa [0 YpaBHEHUIO

yBenuumiachk B 1024 pasa. PaccuuraiitTe, Kak H3MEHHJIOCH TIPU 3TOM JABJICHUE B PEAKIIHOHHOM TIPO-
CTpaHCTBE.

Ilopaook xumuueckoil peakyuu u epems eé npomeKaHus

B.S. I HEeKOTOpPOH peakuny MEPBOro MOPsAKa B HAYAJIBHBI MOMEHT BPEMEHHU €€ CKOPOCTh CO-
MOJIb

-3 MOJIb
craBisuia 3 - 10 . IPY KOHIICHTPAIMH pearenTa 0,5 —. Onpenenure, KaKk U3BMEHUTCA CKOPOCTh
JI- J
aTOM peakuuu yepe3 10 MuH nocne e€ Havana.
B.6. Koncranra ckopocTH peakiuu pasioxkenus: okcuaa stuinena C,H, 0 no peakiuun
H,C -0 — CH, = CH, + CO
-1 MOJIb
paBHa 0,0123 muH™". HauanpHas KoHLIEHTpauus peareHTta coctaisuia 0,5 —. Onpeaenure KOHIEH-
JI

TpalMio peareHTa u NpoayKToB uepe3 10 4 mocie Hayana peakiuuu U CKOPOCTh Mpoliecca B 3TOT MO-
MEHT.



B.7. Bpewms nony npeBpaiiieHust HeKoTopoil peakiuu |-ro mopsaka cocrasisier 10 c. Paccunraii-
T€ BpeMsl, 32 KOTOPOE KOHIIEHTPALKs HCXOJHOIO BEUIECTBA YMEHBIINUTCS B 5 pa3 IO CPABHEHUIO C MEP-
BOHAYAJIBHOM.

B.8. CxopocTh peakiuy B3aUMOICHCTBUS alleTOHA ¢ HOJ0M, TPOTEKAIOIIEH 110 YPABHEHUIO

CH;COCH; + I, = CH3;COCH,I + HI,

MPSMO NPOMOPLUHUOHAIIBHA KOHLIEHTPALMHU alleTOHA ¥ HE 3aBUCUT OT KOHILICHTPAaUWU HOoJa. Y CTAHOBUTE,
3a kakoe Bpems npopearupyeT 80 % aiueTroHa, eciiu Mpu MOCTOSIHHOW TEMIEPATYPE €ro KOHIEHTPALIMS
yMeHblIaeTcs BABoe 3a 30 MUH.

3asucumocms ckopocmu u KoHcmanmaul ckopocmu om memnepamyput. Ilpasuno Banm-
Togpgpa. Ypasuenue Appenuyca

B.9. TemneparypHblii KO3QGUIUEHT CKOPOCTU PEAKLMU IUCIPONOPLHUOHUPOBAHUS METaHa IO
YPaBHEHHIO 2CHyuy = CHyy + 3Hyp
paBeH 2. Onpenenure KOHCTAHTY CKOPOCTH 3TOU peakiuu npu Temmnepatype 685 K, ecnu npu temrie-
parype 630 K koHcTanTa ckopoctu passa 9,0 - 107° -

MOJIb-C’
B.10. PaccuuTaiite TemneparypHblii KO3(QQHUIHUEHT CKOPOCTH HEKOTOPOW PEAKIMU, €CIIU MpU

TIOHMKEHUHU TeMIiepaTyphl Ha 45 °C peakius 3amenaunack B 25 pas.

B.11. Halinute sHEpruro akTUBAIIMU PEAKIIMHU PA3JI0KEHUS TUOKCHIa a30Ta 10 YPAaBHEHHUIO

2NO, = 2NO + 0,,
€CJIM KOHCTaHThI CKOPOCTH 3ToM peakiuu npu temmneparypax 600 K u 640 K paBHbI COOTBETCTBEHHO
84,0 m 407,0 —.
MOJIb*C
B.12. KoncTanTa CKOPOCTH peakiini OKUCICHUS OKCHIa Cephl (4) 10 ypaBHEHUIO
ZSOZ(F) + OZ(F) = 2503@)

npu Temnepatype 525 °C pasna 0,48 c™1, a npu nopeimenun Temnepatypsl 10 665 °C ysenuuuBaercs
B 4 pa3a. Paccunraiite TemnepaTypHbiii KOd()PHUIIMEHT CKOPOCTH ATOU PEAKIIMU U e€ YHEPTUI0 aKTHUBA-
117078

Koncmanma xumuueckozo pagnogecus, eé 3a6Ucumocms om npupoosl U KOHUEeHmMpayuu
YUaACMHUKO8 NPOyecca u memnepamypol

B.13. B roMoreHHoii ra30Boii cucteme, /i€ MPOTeKaeT PeaKys 10 yPaBHEHHUIO
2A+3B <=>C+ 12D,
XMMHUYECKOE PABHOBECHE YCTAHOBWJIOCH IPU KOHLIEHTPALMSX B3aUMOJECHUCTBYIOIIMX Ta3oB ( p
c,(A) =0,06; C,(B) =0,12; C,(C) =0,10; C,(D) = 0,21. Beruncnure KOHCTaHTY PaBHOBECHUS 3TO-
ro IpoLecca U NCXOHbIE KOHIIEHTpaluy BemecTs A U B.
B.14. KoHcraHnTa paBHOBECHs IO MapLUaIbHBIM JaBICHUSIM KOMIOHEHTOB Kp peakiuu pasio-
KEHMSI IEPOKCUA BOJOPOJA IO YPAaBHEHUIO
2H,0, <=>2H,0 + 0O,
npu temneparype 950 K pasna 1,06 - 10™*. Onpenennre KOHCTaHTY PaBHOBECHS O KOHLEHTPALUAM
KOMIIOHEHTOB K NI 3TOr0 mpouecca.
B.15. Ilpu HexoTOpoil Temmeparype B peaktop 00bEMoM 50 11 moMereHo 72 T BOJASHOTO mapa u
84 1 okcuma yraepona (2). B pesynbTaTe peakiuu, IpoTeKaroIei o ypaBHEHUIO
H,0() + COy <=> Hy(y + COZ(I‘)’
B CUCTEME YCTaHOBWJIOCH XUMUYECKOE PAaBHOBECHE, U KOJUYECTBO JUOKCUIA YIJIEpoaa cOCTaBuUio 44
r. OnpenenuTe KOHCTaHTY PABHOBECHS 110 KOHLIEHTPALMAM KOMIIOHEHTOB K 11 3TOTO IpoLecca.
B.16. B roMoreHHoi cucteMe NpOTEKAeT NPOLECC OKUCIEHHS XJIOPOBOAOPOA M0 PEAKIIMH
4HC1(F) + Oy <=>2H,0() + ZCIZ(F).

MOJ'Ib)_



) MOJIb
PaBHOBecHe B 3TOil CHCTEME YCTAHOBHJIOCH MPU CICHYIOMIMX KOHIEHTPALHUSIX KOMIIOHEHTOB (——):
J1

C,(HC) = 0,20; €,(0,) = 0,32; C,(H,0) = 0,14; C,(Cl;) = 0,14. Onpenenure HaYaIbHbIE
KOHIIGHTPALMU XJIOPOBOAOPOAA M KUCIIOPOJia U KOHCTAaHTYy PaBHOBECHs Mpoliecca Mo MaplHalIbHBIM
napiieHUsIM Kp TIpu CTaHIApTHOW TeMIEpaType.

Ycnoeun CMEULCHUA XUMUUECKO20 paBHOBeCUA

B.17. Jlns paBHOBECHOTO Ipoliecca, MPOTEKAIOIIEro 10 YPABHEHHUIO
MgO + COyy <=> MgCO0s3(y,

M0 3HAYEHUSIM CTaHAAPTHBIX SHTAIBIUNA 00pa30BaHUS M SHTPONUI €€ yYaCTHHKOB PacCUMTANTE KOH-
ctanTy paBHoBecus Kp nipu temnepatypax 298 K u 400 K (3aBucumoctsio AH n AS ot temnepaTypsl
MOKHO mpeHeOpeus). Ha ocHOBaHMU MOJIy4YEHHBIX aHHBIX CHEJIaliTe BBIBOJ O HAIpPaBJIEHUU CMeIle-
HUS paBHOBECHS M TEIIOBOM 3(PeKTe ITOro mporecca.

B.18. B o6paTumoii rereporeHHON peakiyu, TPOTEeKaroel 0 YpaBHEHUIO

Cag + 2H,0() <=> Ca(OH)Z(K) + Hy(py,

paBHOBECHE YCTAHOBWJIOCH MpPHU CIEAYIOIIMX 3HAUYEHUSAX MaplUalbHbIX AaBieHuil razoB (klla):
P(H,0) = 40,0; P(H,) = 60,0. Onpenenute HalpaBICHUE CMEIICHHUS PAaBHOBECHS W PACCUUTANTE
HOBbIE PaBHOBECHBIE MapLHAIbHbIC IaBJICHUS I'a30B, €Cli o0lIee JaBIeHUe B CUCTEME YBEIUYMIOCH B
3,5 pa3a.

B.19. YcraHoBuTe HanpaBie€HUE CMEIICHUS PaBHOBECUS B CUCTEME, B KOTOPOW MPOTEKAET peak-
U NH4C1(K) <=> NHj3p + HCI(F),
ecliu JaBJieHHeE TIOHU3UTH B 4 pa3a U 0JHOBPEMEHHO TOBBLICHTHL TemmepaTypy Ha 40 °. TemnepatypHbie
K03 PHUIHIEHTHI IPSMON ¥ 0OpaTHOI peakiyii paBHbI COOTBETCTBEHHO 2 U 3.

B.20. Paccuuraiite Temreparypy, Ipu KOTOPOM KOHCTAHTa PAaBHOBECHSI O KOHIIEHTPALUU KOM-
MOHEHTOB K TOMOTE€HHOTO MPOILIecca, MPOTEKAIOIIETO 10 YPABHEHUIO

ZNOZ(F) <=> N204(r)'

paBHa enunuie. 3aBucumoctbio AH® u ASC or Temneparyphsl MoxkHO npeHebpeus. Onpesenure, B Ka-
KOM HaIlpaBJICHUU CMECTUTCSI paBHOBECHE ITOTO MpoIiecca Mpu Oojiee HU3KOM TeMIeparype, 4eM Haii-
JICHHasl.

I'. Teopusi pacTtBopoB
Konyenmpauyusa pacmeopa, pacmeopumocms, menyiogoi I¢hghexm npu pacmeopenuu

I'.1. PactBopunu 100 r oprodochopnoii kuciotelt H;PO, B 100 M Boabl. Onpenenute macco-
BYIO, MOJISIPHYIO U OOBEMHYIO JIOJIM PACTBOPEHHOT'O BEILECTBA, & TAKXKE MOJIIPHOCTh, MOJISUIBHOCTD U
HOPMAaJIbHOCTB MTOJIyYEHHOTO pacTBOpa.

I'.2. Onpenenure o6vem 2 M. pactBopa cepnoit kucinotel H,SO,, KOTOPBIM HE0OXOaUM IS
noyiHoU HedTpanuzauuu 14 r kamus ruapokcuna KOH, conepsxkaterocs B 1 11 pactBopa.

I'.3. Paccunraiite, B kakoMm o6beme 0,06 H. pacTtBopa kese3a (3) xsopuga FeCl; comepxurcs
81,1 r xene3a Fe.

I'.4. ITnotHOCTH pacTBOpa HaTpus kapObonata Na,CO3; pasna 1,102 CMLS W3 4 1 storo pactBopa
npu ercTBrm colisiHoi kucioTel HCl momydaeno 66,6 1 nuokcuaa yriepoaa CO, (00beM raza uaMepeH
pu H. y.). Beraucnure maccoByto goiro Na,CO3 B pacTBope.

I'.5. K 0,05 1 pactBopa mapraniia (2) xigopuaa MnCl, (p = 1,085 CMLS, w = 8 %) npubaBneHo
0,2 11 10 % pactBopa iutust ruapokcuaa LIOH (p = 1,107 —). OnpefeinTe, Kakoe BEIIECTBO B3STO

cm3
B U30BITKE M B KAKOM KOJIMUYECTBE OHO OCTAHETCS TMOCIIE PEaKILUH.



I'.6. Onpenenure maccy Hatpus cyiabpara Na,SO, u 00beM BOABI, HECOOXOIUMBIX IJIsI PUTO-
toBnenus 1,5 1 Hacwimennoro npu 20 °C pactsopa (w = 16 %; p = 1,141 CM%). Beruucnure pac-

TBOPUMOCTH COJIM TIpH 3TOM TemnepaType (B T Ha 100 r pacTBopuTes).

I'.7. PactBopumocTts Meau (2) cynbdara CuSO, npu Temmneparypax 293 K u 373 K paBHa coot-
BercTBeHHO 20,2 r 1 77,0 r Ha 100 r pacTtBoputens. Onpenenure maccy ocajaka CuSO, npu oxnaxnie-
Huu 825 r pacteopa ot 100 no 20 °C.

Oobuwue ceolicmea pacmeopoe

I'.8. Ilonmwxkenue gaBneHus mnapa HaJ pactBopom, conepxkamum 0,4 mons anunuHa CoHsNH, B
3,04 xr cepoyraepona CS,, npu Hekotopoi Temmneparype paBuo 1003,7 Ila. /laBnenue mapoB cepoyr-
Jepoja TIpH Toi ke TemmepaType paHo 1,0133-10° Tla. Onpenennte MOIAPHYIO MacCy Cepoyriepo-
na.

I'.9. Onpenenure naBieHNe BOASHBIX MTAPOB HAJl paCTBOPOM, coaepkanium 0,8 MO STHIICHTIU-
xonst C,H,(OH), B 900 M1 Bojsl ipu Temnepatype 50 °C.

I'.10. [daBneHue HaCHIIEHHOI'O Mapa pacTBOPUTENS Haja pacTBOpoM, coiepxkaumm 10,5 T He-
anektpoauta B 200 r aueroHa, paBHo 21854,4 [la. /laBnenue mapa pacTBOpHUTEINs alleTOHA HaJ PACTBO-
puTeNeM Ipu ITOM ke Temneparype paBHo 23939,35 Ila. Paccuuraiite MOJIIpHYIO Maccy pacTBOpEH-
HOTO BEIIECTBA.

I'.11. B paguarop o6bemom 10 1 momecTunu paBHbIe 00BEMBI BOJBI 1 METHIIOBOTO CIIUPTA

r
CH30H (mnotHocts cniupta p = 0,8 CM—3). Onpenenure TeMieparypy 3aMep3aHus MOJTYYEHHOTO aH-

Tudpusa.

I'.12. PactBop, conepxkammmii 3,04 r kamdapst C;1oH140 B 100 T 6en3ona CgHg, kxunuT npu Tem-
nepatype 80,7 °C. Temneparypa kunenus uucroro 6ensona pasna 80,2 °C. Onpenenute 56y/IHOCKO-
MTUYECKYIO MOCTOSTHHYIO OeH3071a.

I'.13. Beruucnure maccoByro goito caxapo3sl Cq,H,,01; B BOJJHOM pacTBOpe, 3amep3aroniem
npu Temneparype —0,93 °C.

I'.14. Omnpenenute maccy anumnnHa CgHsNH,, pactBopénnoro B 50 r aumdtuioBoro sdupa
(C;Hs),0, eciu Temneparypa KMIIEHHs TI0JTy4eHHOro pacTsopa Ha 0,53 © BbIe TemmepaTypbl Kue-
HUS YHCTOTO PACTBOPUTEINS. DOYIIHOCKONUYECKas HOCTOSHHAS JU3TUI0BOro Sdupa pasHa 2,12 ©,

I'.15. OcMoTHYecKOe JaBIeHHE PacTBOPa, cojepxkamero B 1 1 72 r manuuta, npu 0 °C pasno
9,0 - 105 INa. Haiiaute dopMyily MaHHHUTA, ECIM MACCOBBIE JOIH YIJIEpPOJa, BOJOPOAA H KHCIOPOJA,
BXOJISIIMX B €r0 COCTaB, COOTBETCTBEHHO paBHbI (%): 39,56; 7,69; 52,75.

I'.16. IIpu 20 °C ocMoTHuecKOE NaBjIeHHE BOIHOTO PAcTBOPA HEKOTOPOTO 3JIEKTPOJIHMTA PABHO
4,38 - 10° ITa. Onpesenure, Kak U3MEHUTCS OCMOTHUYECKOE JaBJIEHHE, ECIIH PACTBOP Pa30aBUTh B TPH
pasa, a Temmeparypy nossicuth 10 40 °C.

Cesoiicmea pacmeopos 3neKmpoaumos

I'.17. Ucnionb3ys cipaBOYHBIE JAaHHBIE, OMPEACIIUTE, IPU KaKOH MOJSIPHOM KOHIIEHTpAIlUU pac-
TBOpa cepHUCcTOM KUCIOTh H,SO3; He nuccormupoBaHHbIMU OcTaHyTCs 80 % €€ MOJIeKyII.
I'.18. B 0,06 M. pactBope crnaboro OMHAPHOTO AIEKTPOJIUTA OCTATIOCh HEAUCCOIMHUPOBAHHBIMU

MOJIb o
0,055 —_— €T0 MOJIEKYL. Paccuutaiite cTeneHs 1uccOnMaMU AIEKTPOJIUTA B TAKOM PacTBOPE.

I'.19. B 0,005 M. pacteope nuanuctoii kuciorsl HCN cTenens mucconuanuu passa 1,26 - 1074,
Omnpenenure, MpU Kakoi KOHIIEHTPALIUKA PACTBOPA OHA YBEJIMUUTCA B 5 pas.

I'.20. Haitnure MOJIIpHYIO KOHIICHTPALIUIO PACTBOPA JICKTPOIUTA, €CJIM CTETIEHb €ro JIMCCOIHNa-
IIMU B 3TOM pacTBOpe paBHa, coorBeTcTBeHHO: a) HF — 0,15; 6) NH,OH — 0,10; 8) HCOOH - 0,05.

I'.21. Haiinute paBHOBECHBIE KOHLIEHTPALMU NPOAYKTOB aucconuanuu no 1-i ctynenu B 0,001
M. pactBope optodochopHoit kuciaotel H;POy,.



Booopoonuwiii nokazamens u npouzeedenue pacmeopumocmu

I'.22. Paccuuraiite maccy mypaBsunoi kuciiotel HCOOH, conepskametics B 0,3 11 pacTBOpa 3TOM
KHCJIOTBI, €CJIM 3HaUYE€HUE €ro BOJOPOAHOTO nokazarens pH pasHo 6,04.
I'.23. Beruucnure 3HaUE€HUE BOJIOPOIHOTO TMoKa3aTesss pH HEKOTOpPOro pacTBopa C KOHIIGHTpa-
) — o -7 MOJIb
uueit nonos OH™, pasnoit 1,78 - 10

I'.24. Onpenenure KoHuenTpaiuo nonoB H* 1 OH™ B pactBopax, BOJOPOHBIN MMOKa3aTelb KO-
TOpbIX paBeH 3,2 u 9,1, COOTBETCTBEHHO. YCTAaHOBUTE, BO CKOJBKO pa3 KOHLIEHTPALMU MPOTOHOB U
T'HJIPOKCOMOHOB OOJIbIIIE WM MEHBILIE B 3TUX PACTBOpaXx.

I'.25. PaccunTaiiTe BOJIOPOHBIN MTOKa3aTellb pacTBopa, coaepxkarmiero B 1000 r Boxsr 0,37 T co-
nsiaoi kucnoTsl HCL, 0,12 r natpus xmopuma NaCl u 0,29 r natpus cynsdara Na,SO,.

I'.26. PaccuuTaiiTe, Kak U3MEHUTCS 3HaUeHUE BogopoHoro nokasarens pH 0,001 M. pactBopa

6apus runpokcuna Ba(OH), npu no6asnenun B Hero 0,04 % 6apus xaopuga BaCl,.

I'.27. Onpenenute, npou3oiiet 11 ocaxkaeHue kaamus (2) cynpduma CdS, ecmu k 1 1 0,1 H.
pactBopa kaamus (2) autpata Cd(NO3), nmpubaButh Takoii ke 06beM 0,01 H. pacTBOpa HaTpUs CyIb-
¢duna Na,S.

I'.28. TlpuroroBieHsl 5 HACHIIICHHBIX PacTBOpPOB cienyromux coneit: CaS0O,, SrSO,, BaSO,,
PbS0O,, Hg,S0,. PykoBOoACTBYsCh CIIPAaBOYHBIMU JTAHHBIMH, ONPEJICIIUTE, B KAKOM M3 PaCTBOPOB MO-
TSipHAsI KOHIIEHTPAIHSI KATHOHOB OyJIeT cCaMOi BBICOKOM.

I'.29. PacTtBOp comepkut uoHsl amomunus A3 u xenesa Fe3t B koHIEHTpamusax, COOTBETCT-

— — MOJIb o
BeHHO, 5- 10710 1 5 - 10712 ——. JlokakuTe, KaKkoii u3 0caaKkoB Oy/eT BBINAAATh MEPBBIM TIPU MOCTE-
JI

MeHHOM TMprbaBlIeHUH pacTBopa Kamus ruapokcuaa KOH.

I'.30. Bolumciaute MONSApHYIO KOHIEHTpamuio noHoB Mg?*, NHf u PO~ B HachlmeHHOM pac-
TBOpE OTPaHUYEHHO PACTBOPUMOro coenuHeHus oprodocdara marHus - ammonuss MgNH,PO, mpu
250C.

I'.31. PactBopumocTs Mapranma (2) kapoornara MnCO5 B €ro HAaCHIIIIEHHOM PacTBOPE MPH TEM-
nepatype 298 K papna 1,72 - 10 ~5 =

. Onpez[enI/ITe IMPOU3BCACHUC PACTBOPUMOCTH 9TOM COJIN IIpu
J

TEX K€ YCIOBHSX.
Honno-monexkynapusie (WoHHbIE) peaKuuu oomena, 2uopoaus, oyghephnvie cucmemol

I'.32. Jlokaxure, B KaKuxX CiIydasix BO3MOXKHO COBMECTHOE MPHUCYTCTBUE B PacTBOpaxX CIENyIO-
mmx map xumudeckux BemectB: a) NaHCO; u NaOH; 6) K,SiO; u HCI; B) SrCl, u Sr(NO3),; r)
Fe(OH), u Fe(OH);.

I'.33. CocTaBbTe MOJEKYISIPHBIC U MOJEKYISPHO-UOHHBIE YPABHEHUS peaKlUii B3auMOIeUCTBUS
B pacTBOpax Mexay: a) umHka Opomunom ZnBr, u cepoBomopomom H,S; 6) meau (2) HuTpatom
Cu(NO3), u ammonus ruapokcunom NH,OH; B) Gepuuius cynspatom BeSO, u kamust ruapokcuiom
KOH; r) xameiust runpodocdarom CaHPO, n qurunpokcoamomunms onumom Al(OH), L.

I'.34. Omnpenenute, Kakue U3 MEPEUUCICHHBIX HIKE BEIIECTB B3aUMOJACHCTBYIOT C PacTBOPOM
muHKa cynbdara ZnSO0,. Hanummre MoJeKyIsipHble 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHHS 3THUX PEak-
muii: KCl; NaHSO4; Ba(NO3),; NaOH; HCN.

I'.35. CocraBbTe 10 JABa MOJEKYISIPHBIX YpaBHEHUS PEaKLUi, A1 KOTOPBIX COKpAIIEHHOE HOH-
HO-MOJIEKYJISIPHOE ypaBHEHHE UMEET BUJI:

a) HCO3; + H* = CO, + H,0; 6) AI(OH); + OH™ <=> AlO; + 2H,0;
B) Fe(OH); + HY <=> Fe(OH)7 + H,0; r) Mg?* + C,0%~ = MgC,0,.

I'.36. Onpenenure peakIuio Cpebl BOJHBIX PACTBOPOB CICAYIONIMX COJICH: JIMTHSA Cyabhuaa
Li,S; cBunna (2) murpara Pb(NO3),; ammonus mmanuna NH,CN. OTBeT moarBepauTe COOTBETCT-
BYIOIIIUMH MOJICKYJISIPHO-HOHHBIMU YpaBHEHHUSIMH PEAKIMIA TUApoIn3a. Hanummre BeIpaKeHus U pac-
CUMTAlTe 3HAaYEeHUSI KOHCTaHT TUposin3a 3tux cojeil B ux 0,01 m. pactBopax.



I'.37. PaccuuraiiTe 3HauYeHUE BOJOPOAHOrO Mokaszarens pH u cTenmeHb TUApoiM3a COJIH B pac-
TBOpe Kanbius runoxiopura Ca(ClO), npu cienyromux KoHueHTpausx 3toi conu: a) 0,0001 H.; 6)
0,001 M.; B) 0,1 m. [To momy4yeHHBIM TaHHBIM CIENIAliTe BHIBOJ O 3aBUCUMOCTH CTEIICHH TUaposn3a [
OT KOHIICHTpAIUU pPacTBOpA.

I'.38. Onpenenure KOHIEHTpaIUIO pacTBopa amoMuHus ximopuaa AlCl; mpu 3HaueHUM BOJO-
POJIHOTO MoKa3aress pH 3Toro pactBopa paBHOTO 3,6, yUUThIBasi TOJIBKO NEPBYIO CTYNEHb THIPOIN3A.

I'.39. Onpenenure 3HaueHWE BOJAOPOIHOTO Mokazarenss pH pactBopa, comepxariero 0,1 Moib
ammonus rugpokcuaa NH,OH u 0,01 monb ammonusa nutpata NH,NO5 B 1 1 pacTtBopa. PaccuuTaiite,
Kak u3MeHuTcs pH mpu pazdasneHun 3Toro pactsopa B 10 pa3. O0bsicHuTe MexaHusMm OyhepHOro
JNEUCTBUSA TAKON CUCTEMBI.

I'.40. O6BsicHuTe MeXaHu3M OyPEepHOTO MEHCTBUS CUCTEMBI, COCTOSIICH U3 CMECH PaBHBIX 00b-
€MOB pacTBOpOB ¢ oanHakoBo koHieHTpanuei: a) HCN u KCN; 6) N,HsOH u N,H:Cl; 8) KH,PO, n
K,HPO,.

J. lucnepcHbIe CHCTEMbI H KOJUIOUIHbIE PACTBOPbI

J.1. Asposons monyueH pacnsuieHneM 0,5 kr yras B 1 M3 Bosmyxa. YacTHITEI a3p0301s HMEIOT
mapoo6paszHyio Gopmy, AuaMeTp oaHol yactuisl 8-107° M. OnpenenuTe oOLIyIO TIOMAIb TOBEPX-
HOCTH TBEP/OH (ha3bl M YMCJIO YACTHIL B TOM adpo3oie. [Isl cipaBKy: MIOTHOCTh yris 1,8 kr/m3

J.2. Onpenenute yAelbHYIO MTOBEPXHOCTh JUCTICPCHOM (ha3bl, COCTOAIICH M3 CIEIYIOIIero Ha-
6opa cepraeckux yactuir: 20 % Macchl HPUXOUTCA Ha 9aCTUIIBL, HMeromme paauyc 2-1076 m; 30 %
MacChl IPUXOJUTCS HA YaCTULBI, uMeromue paguyc 1-1077 M, a Macca OCTaIbHBIX — HA YaCTHULBI Pa-
nuycom 8-1077 wm.

JI.3. Beruncnure cyMMapHYIO MOBEPXHOCTh | T IUIaTUHBI, pa3IpoOJIeHHON Ha MpaBHIIbHBIE KY-
ouku ¢ auHoi pedpa 1-1078 M. ITnotHocTs nnatune! 21,4 r/cM3,

J.4. Beraucnure cyMMapHyIO MOBEPXHOCTH | T 301710Ta, pa3apo0IeHHOTO Ha IpaBUIIbHbBIE KYyOu-
KM ¢ JUIMHOM pebpa 5-1078 m. ITnotHOCTS 30710Ta 19,3-103 KI/M3.

J.5. 3onb prytu Hg cocrout us yacTun mapoobpasHoii Gopmbl auamerpom 6-1078 M. Paccuu-
TaiiTe OOILYIO MIIOIIA b HOBEPXHOCTH YaCTHII, oOpasyromuxcs u3 0,5 cM> pryTH.

J1.6. Brrancnure yneiabHYIO MOBEpPXHOCTh | Kr yroiapHO# mbuin (ycioBHast ¢opmyna C) ¢ aua-
METPOM YacTull, paBHbIM 6-10 > M. ITnoTHOCTH a3po3ons yrs 1,8 r/cm3.

J.7. Tlpu mpormryckanuu u30bITKa cepoBogopona H,S B mogkucnenusiii consiHoit kucnoroit HCI
pacTtBop MbImbsika (3) Hurpara As(NO3); momyduics 3006 MbIbska (3) cynbduma As,S;. Hammmmure
(bopMyiTy MULIEIIIBI 30JI U OIIPEENIUTE €€ TUII, a TAKXKe 3HAK 3apsi/ia T'paHyJibl KOJIOUTHON YaCTHIIBI.

J.8. 301b TypHOYNEBOM CMHU (KOMIUIEKCHOM coiu kene3a (2) rekcanmanodeppara (3) Obut 1mo-
Jy4eH IpH B3auMOJEHCTBUU pacTBopa xeinesa (2) xmopuna FeCl, ¢ n36pITkOM pacTBopa Kaaus rekca-
mmanodeppara (3) K3[Fe(CN)g] o peakiuu oomMeHa:

3FeCl, + 2K3[Fe(CN)g] = ! Fes[Fe(CN)¢], + 6KCI.
Hanumure popMyny MULIEIUIBI 30115, OTIPEAENIUTE €€ TUIl U CTPYKTYPY.

J1.9. PaccuuTaiite, B Kakux o0beMax HYKHO CMeIIaTh pPacTBOPBI HATPHUS XJIOPHUJA C MAcCOBOIi
noneii NaCl 0,029 % u cepebpa Hutpata ¢ MossipHO#t Koutertpanueir AgNO5, pasuoii 0,001 Mosib/ 1,
9TOOBI TOJIYYHUTh HE 3apsHKCHHBIC KOJUTOMJIHBIC YacTHIBI 30715 cepebpa xiopuma AgCl. ITnotHOCTH
pacTBopa cepebpa xyopua NPUHATH PAaBHOU €IUHUIIE.

J.10. T'uapodunbabli 3006 xene3a (3) ruapokcuaa Fe(OH); momydeH cMenmmBaHHEM paBHBIX
oowvemoB 0,002 H. pactBopa HaTpus ruapokcuaa NaOH u 0,0003 H. pactBopa xene3a (3) cynbdara
Fe,(S04);. CocraBbTe (popmymny MHIEIUIBI 3071 M yKa)KUTE HampaBlICHUE IBUKCHUS €€ TPaHyJbl B
ANEKTPUYECKOM II0JIE.

J.11. CocraBbTe GopmMyay MHUIEIIIBI 30J1 30J10Ta AU, MOJIYYEHHOTO PaClbUIEHUEM YHUCTOTO 30-
J0Ta B BOOJHOM pactBope Hatpus ayppara NaAuO,. Onpenenure TUIT KOJJIOWAHON YaCTHILIbI, OMUIINTE
e€ CTPYKTYpY U HalpaBjeHHE ePEMEIICHUS TPaHyJIbl B AJIEKTPUYECKOM II0JIE.



I[.IZ HOpOFI/I KOaryJjisinuu pa3jnvyHbIX JJICKTPOJIUTOB IJId OAHOTO U TOI'O KE 30JIs1 UMCHOT CJIC-
IYIOLIHe 3HAYCHHUS —): CN epur (Ca(NO3),) = 265,0; CN epuy (NaCl) = 250,0;
CN(KpHT) (MgClz) = 290,0, CN(KpHT) (N33P04) = 0,4‘, CN(KpHT) (Nast4) = 15,0, CN(Kpm‘) (A1C13) =

300,0. Ha ocHOBaHMM 3TUX JaHHBIX CII€JaiTe BBIBOJ O 3HAKE 3apsiia IPaHyJsIbl HEU3BECTHOI'O 30JI4.

J.13. Tlopor koarynsuuu pactBopa autust HuTpata LiINO3 1u1st oTpuniaTenbHO 3apsSKEHHOTO 3015
cepeOpa noguaa Agl pasen 165,0 MMoJib/ 1. Onpenenure KOHIEHTPALUIO 3JIEKTPOIUTA-KOAryIsaTopa,
€CJIM JIJIs KoaryJisiuuu 25 Mit 301 oHagoounock 4 mi pactsopa LiNO;.

J.14. Onpenennute MOpor KOaryJsiuH SJIEKTPOIMTA HATPUS TeKcaHUTpokoOanbTaTta (3), eciu
s koarymsuuu 50 mi 3ona cBuHOa (2) momuma Pbl, monamobunocs 5 miu 0,0005 H. pacTBOpa
Na3[Co(NO3)e]-

J.15. JIns xoarynsuuu 100 M1 IOJIOKUTENBHO 3apsKEHHOTO 301 cepedpa Opomuaa AgBr mo-
Hagobwmnock 1,5 ma 0,1 H. pacTBopa kanus cynsgparta K,SO,. Onpenennre, kak ©3MEHUTCSI IOPOT KOa-
ryssiun, ecnu BMecto K,S0, ucnonszoBath pactBop skene3a (3) nutpara Fe(NO3); B KBUBaJIeHT-
HOM KOJIMYECTBE.

J.16. Tlpu nauTebHOM XpaHEHWH HACBHIIICHHBIX PacTBOPOB rHipokcuioB MetaioB Ca(OH),,
Sr(OH), u Ba(OH), B OTKpBITHIX EMKOCTSX B HUX MOSBISIETCS MYTh: 00pa3yrOTCs MajlopaCTBOPUMBIE
KapOOHaThI BCJIEICTBUE MOIJIOLUIEHUS pacTBOpaMu aAuokcuaa yriepoaa CO, u3 Bo3nyxa U MpOTEKaHUS
peaKLuii:

Me(OH), + CO, = MeCO3 ! + H,O0.
C nmo3uuuii Teopun KOJUIOMI0B OOBSICHUTE NMPUUMHY HE BBINIAJECHUS OCaJKOB KapOoHaToB. Hanummure
(bopMyIbI KOJUTOMIHBIX MUIIEIUI, YKKUTE UX TUI M 3HAK dJEKTPUYECKOro 3apsia rpanyi. [Ipemioxu-
T€ CIOCO0 KOArysiluy 3TUX KOJUIOUI0B.

JA.17. Ilpy XUMHUECKOM aHAJIU3€ OCAXKIECHUE MOHOB LIMHKA Zn%* neiictBueM CEpOBOJOPOIHOM
kucnotsl HyS mposoasaT B nmpucyrcrBun Hatpusa anerata CH3;COONa. Ilpennonoxkure, Kakyro poiib
UrpaeT HaTpHus aleTar B 3ToM npouecce. Hanummre hopmyny Munenisl 3051 LIUHKA Cyiabdpuaa, oopa-
sytomierocst B orcyrctBue CH;COONa. Ecte 5t u npyrue cnocoObl YCKOPEHHOTO OCaKACHHS YaCTHI
HEPaCcTBOPUMOTO IIMHKA Cyib(uaa ZnS npu TakoM aHanuze?

J1.18. Onpenenute, B KAKOM HOPsIJIKE HEOOXOAUMO CIUBATh CIIEAYIOLINE apbl pACTBOPOB YTOOBI
MOJIYYUTh KOJUIOUIHBIE CUCTEMBI C YaCTULIAMU, HECYLLIUMU: a) TOJIOKUTEIIbHbIE FIEKTPUUECKUE 3apsi-
Ibl; 0) OTpHULIATENIbHBIE 3JEKTpUYECKUe 3apsaabpl. Hanummre ypaBHEHUS peakiuil MOJIy4eHUs Hepac-
TBOPUMOH (a3bl U GOPMYIIBI MULIEIIT OOPA3YIOIIUXCS 30JICH:

a) MbeIIbsikoBrcTast kuciiota H3AsOz u ammonus cyiasdua (NHy),S;

6) kanmus (2) xaopua CdCl, u natpus cynbdun Na,S;

B) MbIbsikoBas kucinotra H3;AsO, u ammonus cynbdua (NHy),S;

r) cepebpa Hutpat AgNO5 u maraus nonun Mgl,.

J.19. TIpombIBHBIE BOABI TaJIbBAaHMUECKOTO MPOU3BOJACTBA, conepkamue 10 200 Mr/in MoHOB
xpoma (6), mocie NpeBapUTEILHOr0 BOCCTaHOBIEHHs Xpoma (6) 1o xpoma (3) B Buge Cr3* o6paba-
teiBatoT 0,1 H. pacTBopom Hatpus ruapokcuna NaOH. Hanummre dhopmyny Muienisl oOpasyromero-
sl TIPH 3TOM KOJUIOMIHOTO pacTBopa, cumtas, uto Cr3t comepxancs B pacteope B Bune xpoma (3)
cymbgara Cr,(S0,)s. Paccuuraiite pacxon pactBopa menoun NaOH na 1 M3 mpoMBIBHBIX BO/IL.

J1.20. Ilpu nocTaToyHO MEIJICHHOM BBEJCHUHU BelllecTBa B B pa3z0aBiieHHBIN pacTBOp BelleCcTBa
A Bo3MOXHO 00pa3zoBanue ruipoduiasHoro 305 Bemectsa C. Hanummre Gpopmyssl MULIETUT U YKaXKH-
T€ 3HAK AJIEKTPUUYECKOTO 3apsAa ux rpaHyi. Beibepure U3 4ncia peKOMEHI0BaHHbBIX BEIIECTB Hanbo-
Jiee S3KOHOMHUYHBIN KOarysisiTop 3TOro 3071s.

Ne n/n A B C Koarynartop
1. NaCl KH,SbO, NaH,SbO, NH,Cl; K,SO,; FeCls
2. BeCl, NH,OH Be(OH), Na,S0,; ZnCl,; KNO;
3. | Cr(NOs); NaOH Cr(OH), Na,SO,; KNO5; Ba(NOs),




E). OxkncianreibHO-BOCCTAHOBUTEIbHbIE H

AICEKTPOXUMHUICCKHE MPOLECCHI
OKucaumenvbHo-60CCMAHOBUMENbHbBLE peaxkuuu

E.1. Onpezienute, Kakue U3 IEPEUMCICHHBIX MOHOB MOTYT OBITh BOCCTAHOBUTEIAMHU: Sn?t;
Pb**; Ge**; Fe3*; Cr3*; AsO3™; MnO%~; SO3~, S,0%. CocraBbTe ypaBHEHHUS OKHCIUTEIbHBIX PEaK-
U 119 DTUX HOHOB.

E.2. CoctaBpTe ypaBHEHHE PEAKIMK B3aUMOJICHCTBUS MbIlIbska (3) cynbdunaa As,S; ¢ KOHIICH-
TpupoBaHHOU a30THOM kucinotoii HNO;, cumtas okucieHHE BOCCTAHOBUTENS MPEIEIbHO IMOIHBIM.
VYpaBHANUTE MOITYYEHHYIO PEAKIIUIO.

E.3. YpaBHsiiTe CleqyIONIyI0 OKUCIUTENbHO-BOCCTAHOBUTENIbHYIO PEAKLIUIO U YKa)KUTE Harpas-
JICHHE TPOIlecca, paCCUUTaB M3MEHEHHE e€ M300apHO-N30TEePMUYECKOTO MOTCHIIMAIA B CTaHJAPTHBIX
YCIIOBHUSX:

Fe,0; + KClO; + KOH < K,FeO, + KCl + H,O.

E.4. YpaBusiite cienyouyto OKHCIMTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIHI0 METOIOM 3JEK-
TPOHHO-MOHHOTO OanaHca. OnpenennTe HallpaBlIeHUEe MMPOLECcca, PACCYNTAB BEJTHUUHY €r0 KOHCTAHTHI
XUMHUYECKOTO PABHOBECHS B CTAHAAPTHBIX YCIOBUSIX:

MnSO, + KBiO; + H,SO, <& KMnO, + Bi,(S04); + K,SO, + H,O0.

E.5. Paccuwnraiite Mmaccy ammonus okcanata (NH,),C,0,4, KOTOPBIN MOXHO OKHCITUTH JACHCTBU-
eM 50 mu 0,2 H. pacTBopa kanus nepmanraHata KMnQO, B kucnotHoit cpene. CocTaBbTe ypaBHEHHE
COOTBETCTBYIOIIETO MPOIeCcca U YpaBHSIUTE €ro.

3J1el<mpoxumuuec1<ue npoueccsl 6 2alb6aAHUUECKOM Ijiemenme

E.6. PaccuuTaiiTe paBHOBECHBIN MOTEHIIMAN KEIE3HOTO 3JIEKTPO/Ia, OMYIIEHHOTO B pacTBOp, CO-
nepxkarmii 0,0699 T xenesa (2) xmopuaa FeCl, B 500 M pactBoputenst (BOABI) B CydasiX, KOTa 3TOT
ANEKTPO/I BHIOTHAET PYHKIUIO KaToAa v (PYHKIIMIO aHO 1A,

E.7. PaccuuTaiite 3/IC raipbBaHUYECKOTO 2JIEMEHTa, 00pa30BaHHOTO CEPEOPSHBIM IICKTPOIOM,
norpyxeHHbM B 0,01 M. pactBop cepebpa Hutpata AgNO3, 1 BOZOPOIHBIM AJIEKTPOIOM, MOTPYKEH-
HeIM B 0,02 H. pacTBOp cepHoil kucnotsl H,S0,, ecnu Ko dUIMEHTH aKTUBHOCTH MOHOB cepedpa u
BOZOpOAA paBHBI cooTBercTBeHHO: f,(Ag™) = 0,924; f,(H*) = 0,88, a cremenn aucconmanyun
anekTposmtoB @ (AgNO3) = 0,93; a(H,S0,) = 0,58.

E.8. PaccuuTaiite 9/IC TonnuBHOro 31nemeHTa, B kKotopoM 1ipu temmeparype 400 K u otHocu-
TEJIBHBIX MapIUAbHBIX JABICHUAX T'a30B, paBHBIX 1,0, MPOTEKAET MEKTPOXUMHUUECKAs PEaKIIUs:

HZ(F) + 1/2020-) <=> HZO()K)

Hcnonb3yst cripaBovHbIE TEPMOAMHAMUYECKUE 3HAYCHUS, OINPEICIIUTE KOHCTAHTY PaBHOBECHS
ATOW peakIy U HAMpaBIIEHUE TpoIiecca.

E.9. PykoBOACTBYSICh 3HAQUYEHUSIMH CTAaHAAPTHBIX OKUCIUTEIHFHO-BOCCTAHOBHUTEIBHBIX MOTEH-
[[MAJIOB, YCTAHOBUTE BO3MOXXHOCTb OYMILIEHUS MOBEPXHOCTH HEKOTOPBIX METAJUIOB OT UX OKCHUIHOU
wiénaku (Ag0; Au,03; CoO; NiO) ¢ momoripio pactBopoB ramuaoB xeie3a (FeCls; Fels; FeBrs).
CocTaBbTe YpaBHEHHSI BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB, pacCCUUTANUTE Ha-
NPsDKEHUE PA3JIOKEHUS ISl CTAaHIAPTHBIX COCTOSTHUM CHUCTEM.

E.10. TTorermman BogopoaHoro iekrpona paeH —0,145 B. Onpenenure 3HaYCHHE BOJIOPOJ-
HOTO TIOKa3atelsi pH pacTBopa M akKTUBHOCTh MOHOB BOZOPOZA B PACTBOPE AJIEKTPOJIMTA, €CIH KO3 (-
¢unuent aktuHocTd Mona HY pasen 0,975.

Inexmponus u 3axkonvt Papaoesn

E.11. B pe3ynbprare anektponusa paciuiaBa eakoro Hatpa NaOH B teuenue 3 4 30 muH nosyde-
HO 22 I METAJNTMYECKOT0 HATpus NpH BbIxojie 1o Toky 40 %. Onpenenute cuiay Toka, IpOIMyIHIEHHOTO



yepe3 paciuiaB U o0beM BbienuBierocs kuciaopogaa O, (H. y.). CocTaBbTe ypaBHEHUS AIEKTPOJHBIX
IIPOLIECCOB.

E.12. Yepe3s pactBop maraus xiopuaa MgCl, B TedeHne AByX 4acoB MPOMYCKaIl TOK CHIIOH 3,2
A. YcraHoBUTE, KaKH€ PEaKLUU MPOTEKAIU MPU 3TOM Ha 3JIEKTPOAaX, KaKue MPOAYKThl U B KAKOM KO-
JTUYECTBE 00pa30BAIIUCH.

E.13. Conb ammonus tuocynbpar (NH,),S,0; MoxeT ObITh MoOTydeHa 3IEKTPOIU30M KHUCIIOT-
HOrO pactBopa amMoHus cynbdara (NH,),SO, npu Hu3KOI Temmneparype. Paccunraiite KOIUYECTBO
anekTpudecTBa Q, HEOOXOIUMOTO 171l TOTY4YeHHsI 1 MOJIS STOM COJM, €CIIH BBIXOJ] 10 TOKY COCTABIISET
70 %.

E.14. Tlpu snextponn3e paciuiaBa OpUPOJHOTO KaJbIM XJIOPUIA HA KAaTOJI€ BBIACIUIOCH 7 KT
kaneiust Ca mpu Beixoze 1o Toky 75 %. Paccuuraiite maccy kanbius xiopuaa CaCl,, 3atpauenHoro
Ha AJIEKTPOJIN3, €CIIU MAcCOBas J0Jis MpuMecei B mopoje coctasuia 30 %.

E.15. Onpenenvre BeIMUUHY 3JIEKTPOXUMHYECKON TOJISIPU3AIMU TIPU BhIIEIeHUU Bogopoaa H,
(temnepatypa 20 °C) U3 KMCIOTHOTO pacTBOpa Ha cepeOpsSHOM dieKTpoje Iiomanso 1,0 AM? npu
cuie Toka 10 A.

Koppo3us memanna u memoost 60pvovl ¢ Hell

E.16. CoctaBbTe 3JICKTPOHHBIE YPABHEHHSI AaHOHOTO U KaTOJHOT'O MPOIIECCOB C KUCIOPOIHON U
BOJOPOAHON JENoJIsIpyU3aliieil npyu KOppo3uu napel Maraui-nukens Mg — Ni. YcraHoBuTe npoayKTsl
Koppo3uu u onpenenaute IJC KOppO3MOHHOTO TOKaA.

E.17. Antomunuii, HaxoIAIIUIICS B KOHTAKTE C XpPOMOM, MoJBepraercss koppo3uu. [Ipu padore
00pa3yromerocst Ipyu 3TOM MUKPOTaJIbBAHMYECKOTO AJIEMEHTA

() 4A1|4A13*|H,0, 0,|(Cr)120H"|6H,0, 30, (+)
3a 1 muH 20 ¢ ero paboThl Ha XpOMOBOM Katoje BoccTtaHOoBUI0Ch 0,034 1 kucnopona O,. Onpenenure
Maccy pa3pyLIMBILErocs aTlOMUHUEBOI0 aHOAA U CUITY KOPPO3HOHHOTO TOKA.

E.18. [Ipu xoppo3un xene3a, MOKPHITOrO KaAMHEM, B KUCIOTHOM cpejie paboTaeT MUKpOTalibBa-

HUYECKUN SJIEMEHT

(—) Fe|0,1 M.Fe?*|1,0 u. HCl|(Cd)H, | 2H* (+).
Omnpenenure, kak u3MeHurcs IJ1C 3Toro aneMeHTa u3-3a KOHIEHTPAIMOHHOW MOJISPU3ALINU JKEJIe3HO-
o aHoJIa ¥ TepeHanpsukeHus Bogopozaa (ny, = 0,8 B), eciti KOHIEHTPAIUsI HOHOB Fe?* Bospocna 10
0,15 mounn/m.

E.19. Onpezenure cKopocTh paBHOMEPHOI Koppo3uu Tutana Ti B (MM/roz) u B (r/M? - CyTKH),
ecll IUIOTHOCTh KOPPO3MOHHOIO TokKa cocTapiser 0,062 A/M?, a NIOTHOCTh MeTamia pPpj =
4,505 kr/m3.

E.20. PaccuuTaiiTe, BO CKOJIBKO pa3 BO3pacTaeT TOJIIMHA OKCHUAHOW MUIEHKH Ha BaHaauu V,03
MIPU YBEJTUYEHUH MPOJIOKUTEIILHOCTH paBHOMEPHOU ra3oBoi koppo3uu ot 0 10 200 4 mpu Temmnepa-
Type 900 °C.

7K). KBanToBasi Teopusi crpoeHus aroma. Crtpoenue sigpa. Pagnoak-
TUBHOCThH

Cocmaenenue 31eKmpoHHbIX U 2paduueckux yopmyn amomos u uoHog

7K.1. B snexTpoHHOH cdepe HeKOoToporo atoma coaepxkurcs 26 d snextponoB. Hammmmre mosn-
HYIO AJIEKTPOHHYIO U IpaduyecKyto (OpMyIbl 3TOT0 aTOMa, Ha30BUTE€ XUMHUYECKUHN 3I€MEHT, KOTOPO-
MY OH NPUHAJICKUT, YKOKUTE KOOPAUHATHI aeMeHTa B [lepuoauueckoit Tadbmune 1. . Menneneena.

K.2. O6bscaure, B kakoi rpynne llepuoanueckoit cuctembl xumuueckux snementon J[. .
Menzeneesa (r1aBHOW WIIM TTOOOYHON) M B KaKMX MepHoaax coctost Bee f-amemenTsr. OOBSICHUTE ATY
0COOEHHOCTh IMOCTPOEHUS TaOJIUIBI C TO3ULMNA KBAHTOBOM TEOPHUH.



7K.3. B mpuBeeHHBIX HUXKE JIEKTPOHHBIX (hopMynax HEHTpaJIbHBIX aTOMOB YKa)KUTE BaJICHT-
HbIE dHEpreTuyeckue noypoBHH. CocTaBbTE€ COOTBETCTBYIOIINE UM 3JIEKTPOHHBIE (POPMYJIIBI BO3MO K-
HBIX TIOJIO’KUTENIBHBIX U OTPULIATEIbHBIX HOHOB!
a) 1522522p®3s23p©4s13d5; 6) 1522522p°®3523p3; B) 1522522p°®3523p°®4523d1%4p°5s?,

7K.4. PykoBOJCTBYSCH MOJOKEHHEM XMMHUUYECKHUX 31eMeHTOB B llepnoanyeckoit cucreme /. 1.
MenieneeBa, COCTaBbTE IEKTPOHHBIE (POPMYIIBI YCIOBHBIX HOHOB B YKAa3aHHOM CTETIEHU OKUCIICHUS:
P*1; V=1 Fet?; 072; Cr*3; N73; Mn™*; C™%; As*>; Fe™®; Mn*’. Onpenenute, kakue U3 HEX OyIyT
JUaMarHUTHBIMU, a KaKH€ — [TIapaMarHUTHBIMH, U II0YEMY.

7K.5. PykoBOACTBYysACh NPUHLMIIAMU PACIpPENEICHUS 3JIEKTPOHOB 0 YPOBHSAM M IMOAYPOBHSM,
HaIMIINTE 3JEKTPOHHbIE (POPMYIIbl HEUTPAJIBHBIX ATOMOB I10 3a/laHHBIM 3JIEKTPOHHBIM (OPMYJIaM MX
YCIIOBHBIX HOHOB. YKaXXKUTE 3TH 3JIEMEHTHI M UX KoopauHaThl B Ilepuoanueckoii Tadmuue /1. . Men-
JieseeBa:

a) [Ar]4s23d1° (3*3); 0) [Kr]5s24d'95p° (37%); B) [Ne]3s23p® (314).

7K.6. Ilo 3amanHbIM KOOpAMHATaM (HOMEp Mepuoja, HOMEp TpyIIbl, HOArPYINa) HalgUTe die-
meHThl B Ilepuoanueckoii cucteme [[. . MenaeneeBa. CoctaBbTe UX 3JEKTPOHHBIE U rpaduyeckue
(bopMyIibl, ONpeeNUTe MarHUTHBIE CBOMCTBA!

a) 5, IVB; 0) 6, IlA; B) 7, Vb; r) 4, VIIA.

K.7. YcraHoBHTE, KAKOW MHEPTHBIN ra3 U HOHBI KAKUX XMMUYECKUX AJIEMEHTOB MMEIOT OJIMHA-
KOBYIO 3JIEKTPOHHYIO KOH(HIypalMio ¢ 4acTUIEH, BO3ZHUKAIOUIEH B pe3ysibTaTe yAaleHHs U3 aToMa
MBIIIBSKA BCEX BAJIEHTHBIX JIEKTPOHOB.

Ypasnuenusa aoepnuvix peaxuyuii

2K.8. Ipu 6omGapaupoBke saep 235U sapamu 2Ne Oblm TONydeHBI sapa usortoma 102 sme-
MEHTa C MAacCOBBIM YHCIOM 256, 1711 KOTOPOTO XapakTepeH o-pacnal. CocTaBbTe ypaBHEHUS MPOTE-
KAIOLUX SJIEPHBIX PEaKIIUM.

7K.9. 3akoHuUTE YypaBHEHUS cnez[y}oumx ﬂz[eprlx peaKuuid:
a) 37C1+ ... »32S + 3He;  6) 235U — 28Pu + In; B) ... + in — 2He + 32V.

K. 10 IMpu 06IyUEHNH SIIEP U30TOMA ATIOMUHKS 24Al HEeHTpOHAMU TPOTEKAET HECKOJIBKO Peak-
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LU, TP 3TOM BO3MOMKHO 06pasoBaHHe s7ep n30TonoB amoMuHus 25Al mm 23Al, a Taxke sep u30-
TOTOB Maruus 3,Mg nmu HaTpus iNa. Bo Bcex clyuasx BHIIENSIOTCS U BTOPMYHBIE YacTHIIEL. Hamm-
LIUTE YPaBHEHUS BO3MOXKHBIX SIZICPHBIX PEAKIIUH.

2K.11. TIpu o6nydenun saep usorona kuciopona 10 um uzorona dropa ‘oF HeifrpoHamu 06-
pa3yroTcs SApa paguoaKTUBHOIO M30TOMA a30Ta ¢ MacCOBBIM unciaoM 16. CocTaBbTe ypaBHEHHUS COOT-
BETCTBYIOIIUX SJEPHBIX PEAKIIUN.

7AK.12. CocTaBbTe ypaBHEHHUS SJIEPHBIX IMPOLECCOB €CTECTBEHHOI'O PAJMOAKTHUBHOIO pacmaja,
KOTOpbIE IPOTEKAIOT COTJIACHO CIIETYIOIIUM CXeMaM:
a) 28%Sg - 20.- 2B~ - ...; 6) 223Fr - 40, - 8" — B)...-0o—p — iiCd.

7K.13. HanumuTe noJiHbIe YPaBHEHUS CJICAYIOIIMX H,I[epHBIX MPEBpAILCHUH, COKpPAIIEHHBIE CXe-
MBI KOTOPBIX UMEIOT BUJ:

234 53 54p1- 20

a) 234Th (87, )7; 6) 33Cr (n, ?) 4Mn; B)? (p, ) 70Ne.

K.14. YkaxuTte, Kakoi THUIT paAMOaKTHBHOTO pacraja HaOJIr01aeTcsl Ipy CIeIyIOIuX SAepHBIX
MpEBpAIICHUAX:
a) 226Ra N 222Rn 6) ISZSm N 148Nd B) 239Np . 239Pu

2K.15. IIpu o6aydeHun sapa u3oTona a3ora #N HeliTpoHaMu 06pa3yeTcs NPOMEkKYTOUHOE SJI-
po, KoTopoe ucmyckaer jeiiton (2H). Hanumure noiHoe ypaBHEHHE SAEPHOTO MIPOLECCA C yKa3aHUEM
IIPOMEXYTOUHOT O siapa. Onpenenure, Kakol TUI paAHMOaKTUBHOIO paclajia Jyid Hero Haubosee Xapak-
TEpEH.

Xapakmepucmuku 31eKmpoHoe u 10ep amomos



7/K.16. Ompenenute cocTaBbl SAEP U DJIEKTPOHOB CIEAYIOLUIMX YaCTHLL: @) ME€pMaHIraHaT-UOH
MnOy ; 6) katnon dochonus PHJ ; B) Monekyna kanbius kap6onara CaCOs.

K.17. Onpenenure sHEepreTHdecKuii 3G HEKT siACPHON peaKIuu

3T+ 4D — 3He +{n,

€CIIM W3BECTHHI TOYHBIE MAcCCOBBIE YMCJIA M30TOIOB, ydacTByrommx B sTom nponecce: A(CT) =
3,01604; A(*He) = 4,002603; A(®*D) = 2,014102; A(*n) = 1,008665.

2K.18. KoncranTa pacnaia m3orona ypaHa-238 pasna 4,88 - 10718 ¢™1. Omnpenenure nepuon
noJiypacrnaja u CpeIHIO MPOI0JDKUTEILHOCTD KU3HU 3TOTO PaIMOU30TONA.

K.19. OtHocuTeNbHAS 3JIEKTPOOTPULIATEILHOCT H0/1a paBHA 2,5, a €ero MOHU3AIMOHHBIN MO-
tenrman 10,45 B. Onpenennre CpoaCcTBO Hoa K 31eKTpony (K[x/Momb).

7K.20. Paccuuraiite, kakoi OblIa epBOHAYaIbHAs Macca oOpa3lia paJuOaKTUBHOI'O U30TOIA KO-
6anbTa-60, ecau mocie 25 JeT ero XpaneHus pasnoxunock 1,25 xr. Ilepuon nonypacnazna $9Co pasen
5,27 ner.

3. KBaHTOBasl TEOpUsi XUMHUYECKOH CBSI3U
OcHoenvle Xapakmepucmuku u CBOIICMBA XUMUUECKOIL CA3U

3.1.  Omnpenenure  Bce  BO3MOXKHBIE  BaJICHTHBIE  COCTOSIHMSI ~ aTOMOB  XpoMma
Cr, mapraHua Mn u cBuHI[a Pb ¢ mo3unumii KBAaHTOBO# TeOpHH XUMUIECKOU CBs3U. M300pa3uTe 3Jek-
TpOHHBIE U Tpadudeckue Gopmyinbl HEBO3OYKIEHHBIX aTOMOB M MOHOB (3apsSKEHHBIX YACTHUII) ITHX
AJIEMEHTOB.

3.2. Pacnpenenute monekynsl PFs; P,; P,Os5; PH3 B mopsinke Bo3pacTaHust HOJIIPHOCTH CBSA3EH B
Hux. O6ocHyiite Bamie pemenue.

3.3. Paccuuraiite mimMHy xumudeckux cBasei B moisiekyiaax NO u SO, ecinu U3BECTHBI MEXbs-
JIEpHbIE PACCTOSIHHMSI B MoOJEKylax MpocThix BemecTB N,; O,; S,, cooTBeTcTBEHHO (M): fN_N =
1,09-1071% £5_o = 1,20-1071% ¢5_¢=1,92-1071°,

3.4. PaccunraiiTe 3HEpPrui0 KOBaJEHTHOW CBsI3W B MoJiekylne xsopoBogopona HCl, ecnm cran-
JapTHas SHTalIbIKS 00pa3oBaHUs ATOro BemecTBa paBHa 92,3 kJlx/Monb, a sHeprum cBszeit H —
H u Cl — CI paBnb1, cooTBeTcTBeHHO (K/X/MOMB): -435,9 11 -242,3.

3.5. Ucnonw3ys cripaBOYHbBIC JJaHHBIE 00 PHEPTUU U JJIMHE XUMUYECKOU CBS3HU, YKOKHTE, B Ka-
KOH M3 NePEeUYUCIICHHBIX YacTull cBs3b Oynet npounee: CBry, CF4, CCly.

3.6. YKaxuTe TUN KPUCTAUIMYECKOW PEHICTKHA (aTOMHAs, MOJICKYJIsIpHAsl, HOHHAS, METaJIn4e-
CKasl), COOTBETCTBYIOIIMM KaXJOMY M3 CIEIYIOIUX TBEpPAbIX xumuueckux BemiecTB: RbCl,
Sn, Br,, KNO3, SiO,. O6bsacHuTe, Kakie THUIBl XUMUYECKUX CBS3€H MPHUCYIIN 3TUM BEIeCTBAM U OTI-
peaenuTe NOISIPHOCTD STUX CBSI3EH.

Onucanue XumuuecKkoii c6A3u MemoooM 6aNeHMHbIX CéA3Ell

3.7. CtpykTypHas Gopmylia yriieBo10poia UMEeT BUJI:

CH3—C EC—C:CHZ
CH;

Omnpenenute BUJ XUMHUYECKOW CBS3H (G, T) M THI THOPUAM3ALMU KaXKIOTO aToMa yriiepoaa B
3TOM COEAMHEHUH.

3.8. Ilokaxxute pacnpenesieHne BaJIEHTHBIX 3JEKTPOHOB 110 OpOUTAISAM Ul KaXKAO0ro aToMa B
monekynax GeHy, SiCly, OF,. YcTanoBute Mexanu3m oOpa3oBaHHsA CBsI3€H B ATHX MOJEKynIax (0OMeH-
HBI{, JOHOPHO-AKIEITOPHBIN, JATUBHBIN), BUABI CBS3EH (O, 1), TEOMETPHUUECKYIO CTPYKTYPY H MOJISp-
HOCTb MOJIEKYIL.

3.9. YcraHoBUTe, KaKue U3 CIEIYIOUINX YaCTHIl SBJSIOTCS PEeajbHBIMH, a KaKHe — TUIOTeTHYe-
CKUMHU (TEOpPETUYECKH BO3MOXXHBIMHM), C TOYKHM 3pEHHUS YYE€HHS O XHUMHUYECKOM CBSI3U:
BeFZ~, BeF,, BeF¢ ™, BeF,.

3.10. [Ipenckaxure TUN THOPUANM3ALNYN SJIEKTPOHHBIX OpOUTaNIel HEHTPATbHOrO aToMa U Teo-
MeTpudeckyro popmy crneayrommx gactuir: PClF, BrFy, BH;, BBrs. OGocnyiite Bamre pemenue.



3.11. OOBsCHATE OTIMYHSI B IPOCTPAHCTBEHHOM CTPOSHUHU MOJIeKyJ 6opa xiopuaa BCl; u azota
(3) xsopuna NClz. M300pa3ute 3T1 MOJIEKYJIbI, ONPEIEIUTE UX MOJIIPHOCTb.
3.12. Onpenenure TPOCTPAHCTBEHHOE PACIIOIOKEHUE sIAEp aTOMOB B MOJIEKyJIaX yrieponaa
cynsduna CS, u yrnepoaa nuokcuaa CO,, eciau UX AUNOIbHBIE MOMEHTHI PaBHBI HYJIIO.
3.13. OOBsicHUTE, B KAKUX U3 TIEPEUNCIICHHBIX HUKE COSAMHCHHIA MPUCYTCTBYIOT CBSI3H, 00pa3o-
BaHHBIE 110 TOHOPHO-AKLIETITOPHOMY MEXaHU3MY:
NH,NO;, K[AI(OH),], AgNO;, Fe(OH)s.

Onucanue XumMu4ecKkoii c6A3u Memooom MOIeKYAAPHbIX opOumanei

3.14. CocraBbTe DHEPrETUYECKUE qUarpaMMbl oopaszoBanus casei B wactuiax NOT, NO, NO~.
Onpenenure NOPSAOK CBA3M U MarHUTHbIE CBOMCTBA Kax10i yacTulibl. OOBACHUTE, B KaKOH U3 HUX
CBSI3b OyzieT HanboJee MPOYHOM.

3.15. OObsicHUTE BO3MOKHOCTh (MJIM HEBO3MOXHOCTb) CYILECTBOBAHUS CIIEIYIOIIUX YACTHIL:
Li;, F57,Mg3, 13. CocraBbTe COOTBETCTBYIOIME MM SHEPreTHYECKHME JMArPAMMBl U DJIEKTPOHHBIE
hopMyIIbI.

3.16. VYkaxure oOmMe NTPU3HAKY, TMPHUCYIIUE CIEAYIOUIMM MOJEKylaM ¢  HOHaM
H;0%, NHf, CH,, H,0, NH;. OnmmmTe Xapakrep CBsA3el B 3THX YacTUIAX, MX IOPSAJOK M IIPOY-
HOCTb.

3.17. Tloctpoiite »Hepreruueckue auarpammbl Mosekyn PN, CN u anmona CN™. Onpexnenure
HOPSI0K CBSI3U, MOJIIPHOCTh U MarHUTHBIE CBOIMCTBA ATUX YACTHULL.

3.18. YcraHoBHTE, KaK BIUSET NEPEX0]] HEUTPaIbHOM MOJIeKyIbl a30Ta N, B MOJIEKYJISIPHBIA HOH
N3 Ha nopsmok u sHepruto cBs3H. [IoATBEPMTE STO COOTBETCTBYIONIMMH JUATPAMMAME M PaCYETaMH.

3.19. Ms3o0pasuTe 5SHEpreTUYECKME JMarpaMMbl 00pa3oBaHMS CBA3eil B wactumax HI,
HF;, 03". Ykaxkure, Kakue U3 3TUX YaCTHIl OYIyT IMAMATHUTHBIMH, 2 KAKHE — HapaMarHUTHBIMH.

3.20. C no3umuii MeToza MOJIEKYJSIPHBIX opOUTasell 0ObICHUTE BO3MOXKHOCTh CYIIECTBOBAHUS
mousiekyn HHe; ArF, u NeF,. [loctpoiite sHepreTueckue auarpammbl 3THX MOJIEKYJ, pacCUUTANUTe
MOPSA0K U MOJIAPHOCTH CBSA3H B HUX.

HN. Xumunueckas cBsI3b B KOMIIJIEKCHbBIX COCAMHCHUAX
Homenknamypa u knaccugukayus KOMnaIeKcHbIX COeOUHEHUT
N.1. Onpenenure 3apsabl KOMILIEKCOOOpa3oBaTeNs M JIMTAHJOB, @ TaKXKe KOOPAUHALMOHHOE
YHCIIO IIEHTPAILHOTO aTtoMa B KomruiekcHoM coequnennu [Ti(H,0)4(0H),](NO3),  [laiite Ha3Ba-
HUE 3TOMY KOMILIEKCY.
N.2. Hanmmmte KOOpAUHAIIMOHHYIO (hOpMYITy CIIEAYIOMIEr0 KOMIUIEKCHOTO COSAMHEHUs: TeTpa-
amMmmuHOKapOonartoxpoma (3) cynbsdat. HazoBure Bce CTPYKTypHBIE COCTABIIAIOIINE ATOTO KOMIUIEKCA.
N.3. CoctaBbTe KOOPAUHAIMOHHYIO (POPMYITY CIAEAYIOMIETO KOMIUIEKCHOTO COSMHEHHUS:
CoBr; - NH;3 - 5H,0.
Omnpenenure CTENeHb OKUCICHUS KOMIUIEKCOOOPa30BaTelNsi U €ro KOOPAUHALMOHHOE YMCIIO B HAIH-
caHHOM KoMiuiekce. Ha3oBure ero.
N.4. CocraBbTe (hopMyITy KOMIUIEKCHOTO COSAMHEHUS, COIEPIKAIIEro HOH aKBaneHTaxjaopodep-
pata (3). HazoBuTe cTpyKTYypHBIE COCTABIISAIOLINE 3TOr0 COEAMHEHUS U AaiiTe Ha3BaHNE KOMILIEKCY.
N.5. Ykaxure OmMOKH, OMYIICHHbIE NMPH COCTABICHUM CICAYIOUIMX (OPMYT KOMIUIEKCHBIX
COeIMHEHHIH, ecITi KoMIIIeKcoobpasoBartess Al3T 1 ero KoopAMHAIMOHHOE YHCIIO PABHO 6: a)
[AI(NO2)4(NH3)3]™; 0) [Al(H20)3(NH3)3].
N.6. YxaxxuTe BHYTPEHHIOIO U BHEUIHIOIO c(epbl, KOMILIEKCO0Opa3oBaTeb, JIUTaHAbl, UX 3apsi-
bl U KOOPAMHAIIMOHHOE YHUCJIO IIEHTPAJbHOIO aroMa B CIEAYIOIIEM KOMIUIEKCHOM COEAMHEHUU:
Ca[Sb(NH3),(NCS),4],. HazoBure ero.

Mexanuszm oopazoeanus ceazeil 8 KOMHIEKCHHIX COCOUHEHUAX
M.7. Onummre MexaHu3M o6pa3oBaHus cBsizeil B koMmmlekcHbIx MoHax [CoFg]3™ u [Co(CN)g]3™.
OO0BsicHUTE, TOUYEMY MEPBBINA U3 HUX MTapaMarHuTeH, a BTOPOM — TIMaMarHUTEH.



M.8. Onpesenute TN THOPHAM3ALMU aTOMHBIX opOuTtaneil moHa Hukens Ni2t u mpoctpaHcT-
BEHHYIO CTPYKTYPY 00pa3yeMbIX UM KomILiekcHbIX coeaunenuii [NiCl,]?~ u [Ni(CN),]?~. O6bsacHute
WX MarHUTHBIE CBOMCTBA.

N.9. O6bsacHUTE TPOCTPAHCTBEHHOE CTPOCHHE U MarHUTHBIE CBOMCTBA CIEAYIOIIUX KOMILIEKC-
ueix 1oHOB [Zn(OH),]?~, [NiF¢]*~, [Cu(NH3),]**, ncnons3ys MeTOabl BaleHTHBIX CBA3EH U MOIEKY-
JSIpHBIX OpOUTANEH.

N.10. OxapakTepu3yiiTe MPOLECC PACIICIUICHUS 3HEPreTHUECKUX ypoBHeW O-opOuTaneil meH-
TPAJIbHOTO aToMa IO JEHCTBUEM 3JIEKTPOCTATUYECKOTO MOJIsl JUTaHJ0B U IMPOCTPAHCTBEHHOE CTPOE-
HUe KoMIUTeKCHBIX coenuuennid K, [Hgl,] u K, [SiFg].

N.11. Vcnonb3ys TEOpHIO TOJIS JUTAHIOB, ONPEASIUTe MEXaHU3M PACIICIUICHUS dHEpreTude-
CKHX ypoBHel d-opOuTaneiil eHTpaabHOro atoma B KomiuiekcHoM coenunenun K[CoCl,] u ux mpo-
CTPAaHCTBEHHYIO KOH(PHUTYypaIHIO.

N.12. Vcnionb3yst METOJT BAJICHTHBIX CBS3CH, MPEACKAKUTE TUI THOPUIU3AIMHA aTOMHBIX OpOu-
Tajgel KOMILIEKCOOOpa3oBaTess U reOMETPHUECKYI0 (HOpMY CIEAYIONMUX MMapaMarHUTHBIX KOMIUICK-
COB: TETPAaXJOPOAUAKBAKYIIPAT (2)- MOH; KAaTHOH TeKcaakBaBaHaaus (2).

N.13. TloctpoiiTe 3HEPreTUUYECKYIO TUarpaMMmy oOpa30BaHUS NTUAMAarHUTHOTO KOMILIEKCHOTO
KaTHOHa rekcaxyuopoattoMunus (3). OnpenenauTe moisspHOCTb ITOTO HOHA.

Ceoiicmea KOMNIEKCHbIX COEOUHEHUTL

N.14. Onpenenute TUIIBI H30MEPUH B CIETYIOINX HAOOpaX KOMIUIEKCHBIX COSIMHEHHUI:

a) [Pt(NH3)4(504)](OH),  m [Pt(NH3),(0H),]SO,;

0) yuc-K[AlI(OH),(NH3),] u mpanc-K[Al(OH)4(NH3),].

CocrtaBbTe (POPMYITBI U IPYTHX H30MEPOB /ISl 3TUX HAOOPOB.

N.15. C no3unmii Teopun Mot JUTaHI0B 00OCHYHTE OTCYTCTBUE OKPACKH Y KOMIUIEKCHBIX CO-
eJIMHEHHH, 00pa3oBaHHbIX KaTMoHaMu Agt u Zn?™,

M.16. K pacreopam komruiekcHbix coequnenuii K;[Fe(SCN)4] u NH,[Fe(SO,)], npumunu pac-
TBOp HaTpus rujpokcuaa. Onpenenure, B KAKOM Cilydae BbIIAAET OCaA0K jxenes3a (3) ruapokcuja.
Hamummure MonexyssipHble 1 HOHHO-MOJICKYJISIPHBIC YPaBHEHHUS peaKLUil TUCCOLUAU 1 0OMEeHa.

M.17. KoHcTanTsl HeCTOMKOCTH KoMIuieKCHbIX noHOB [Ag(CN),]~, [Ag(NH;),]*, [Ag(SCN),]~
paBubl cootBeTcTBeHHO 1,0 - 10721; 6,8 -1078 1 2,0 - 10711, Onpenenute, B KAKOM M3 PacTBOPOB C
PaBHBIMU MOJISIPHBIMHM KOHIIEHTPALMAMU HOHOB OyneT OoJibile KaTHOHOB cepeOpa Ag'. Hamuiuure
BBIP)KEHUS TSI KOHCTAHT HECTOMKOCTH YKa3aHHBIX HOHOB.

N.18. Onpenenure maccy cepedpa Hurpara Ag(NO3), HEOOXOAMMOTro /ISl OCaXICHUSI aHHOHA
xJnopa, coaepxatierocs B 0,3 1 0,01 H. pacTBopa komruiekcHoi comu coctaBa CrCl; - 5H,0. Koopau-
HAIIMOHHOE YUCIIO XpPOMa PABHO ILECTH.

M.19. Onpenenute MOJSPHBIC Macchl AKBHBaJIeHTOB KoMiuiekcHbIX coieil [Co(NH3z)g]ls
[Co(NH3)s5I]I,, [Co(NH3),4I,]1 B peaktmu ¢ cepebpa aurpatom AgNO5.

M.20. Koncranra necroiikoctn nona [Cdl,]?~ cocrasmser 7,94-1077. PaccuuTaiiTe KOHIIEHTpa-
uuio uoHoB Kaamus Cd?* B 0,1 M. pactBope kommekcHoit conu K,[Cdl,], comepxammem 0,1 Moib
noHoB Hona I~ B 1 1 pacTBopa.

CocTaBUTEND: Q%Z " Tonosa H.K.



I'OCYJAPCTBEHHOE OBPA3OBATEJ/IBHOE YUYPEXK/IEHUE BBICHIEI'O OBPA30BAHUA
«IMPUTHECTPOBCKHUM I'OCYJIAPCTBEHHBIII YHUBEPCUTET UM. T.I'. LIEBYUEHKO»

ECTECTBEHHO-TEOTPA®HUYECKHUH ®AKYJIBTET
KA®EJIPA XUMHUHU U MIIX

Bonpocel 1J1s NPOMEKYTOYHOM aTTecTAlMH (IK3aMeHAa)
no aucuunaune ' Xumusa"

1. Ponp xumuu B (pOPMHPOBAHUU €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS. XUMHUYECKasi 3BOJIIO-
1usi MaTepud. Bo3HUKHOBEHHE aTOMOB XUMUYECKUX 3JIEMEHTOB. 3apOKJICHHUE XUMUUYECKOTO BEIECT-
Ba. [IpoGyieMbl COBPEMEHHOM XMMUYECKOW HAYKH.

2. OCHOBHBIE KOJIMUYECTBEHHBIE MOHATHSI XUMUU (MOJIb, MOJISIPHAsI Macca, SKBUBAJICHT, MOJISIpHas
Macca SKBUBAJICHTA). 3aKOHbI CTEXHOMETPHHU.

3. @yHIaMEHTAJIBHBIE XUMUYECKUE MTOHATHSA: aTOM; MOJIEKYJIA; BEIECTBO; XUMUYECKUHN JJIEMEHT;
XUMHUYECKOE COEMHEHNE; XUMUUECKAsI CTPYKTYpa. DBOJIIOLIMOHHOE Pa3BUTHE ITUX NOHATUH.

4. JloKa3aTenbCTBO CIIOKHOCTH COCTaBa aroma. /lIOKBaHTOBBIE NPEACTABICHUS O CTPOCHUU aToMa
(reopun /1. Tomricona, 3. Pesepdopna, H. bopa, ux negocratkn).

5. OCHOBHBIE MMOJIOKEHUS KBAHTOBOW TEOPHUM CTPOEHHUS aTtoMa. J[BOMCTBEHHAs IpUpOaa IEKTPO-
Ha. Pusnueckuil cMbIc ypaBHeHus [le bporns.

6. XapaKTepUCTUKA 3JIEKTPOHHOTO CTPOEHMSI aTOMa C IIOMOIIbI0 YPaBHEHHs BOJIHOBOW (hYyHKLIUU
Y KBAaHTOBBIX yncesl. DU3NUeCKUid CMBICI TOHATHS «dJICKTPOHHAS OPOUTAIIB.

7. Pacripenenenue 30€KTPOHHOM IUIOTHOCTH B aToMe coracHo npuHuuny Ilaynu, npaBuinam
XyHna u KieukoBcKoro. D1eKTpOHHBIE M 3JIEKTPOHHO-Tpadudeckue GopMyibl XUMUYECKUX IJIEMEH-
TOB.

8. [IpoToHHO-HENTPOHHASE MOJIENb CTPOEHUS aTOMHOTO siipa. M3oTomnbl u n300apel. SBneHue pa-
JUOAKTUBHOCTU. THIBI paAMOAKTUBHOIO U3JTYYECHHUS.
9. 3aK0oH MEPUOANYECKOT0 M3MEHEHHsI CBOMCTB XMMUYECKHUX SJIEMEHTOB U ux coeauneHuit .M.

MenneneeBa. Pa3Butue yuyeHus o nepuoOAMYHOCTH (BEpTUKAIbHAs, TOPU3OHTANIbHAS, TUAroHajIbHas,
3BE3/]JHasl U BTOPUYHAS IEPUOJAUYHOCTD).

10.  Crpykrypa [lepuoanueckoii cuctembl xumuueckux snementoB .M. Menaeneesa: nepuo, ero
JUIMHA, 3JIEKTPOHHBIE CEMENCTBA AJIEMEHTOB; IPYIIIbI U OATPYHIIbl; HOPSAAKOBBI HOMED 3JIEMEHTA.
11.  Opranuueckoe €IMHCTBO KBAHTOBOM Teopuu cTpoeHus: aroma u [lepuoanueckoro 3akona JI.M.

MenpeneeBa. OOuieHay4HOE 3HAUEHHME 3aKOHA IMEPHOJUYECKOIO0 M3MEHEHHS CBOMCTB XMMHUYECKHX
JJIEMEHTOB M COEIMHEHNI Ha UX OCHOBE.

12. OcCHOBHBIE NPEACTABIECHUS O MPUUYMHAX BOZHUKHOBEHMS U MPUPOJIE€ XUMUUYECKOI CBSI3U B Be-
niectse. KoBaseHTHas CBA3b.

13.  Tlpupona XMMHYECKOW CBSI3H, OTIMCAHHAS TI0 METOAY BaJCHTHBIX CBs3ei. CBOWCTBA «O», «IT» U
«O» - cBsI3el.

14. MexaHu3M 00pa30BaHuUs KOBAJICHTHOW CBsI3U (OOMEHHBIHN, TOHOPHO-aKIIEITOPHBIH, TATUBHBIH).
[TpuynHbl rHOPUIN3ALIUH 3JEKTPOHHBIX OpOUTaNe U MPOCTPAHCTBEHHOE CTPOESHUE MOJIEKYI.

15. Onucanne XUMUYECKOW CBS3M METOJOM MOJIEKYJISIPHBIX opOuTaneil. I'omosepHble U MONH-
anepHbie MoJiekydsl | u |l meprogoB. OcHOBHBIE IPEUMYILIECTBA METOJa MOJIEKYJIIPHBIX OpOUTATIEH.
16.  Tlpupoma XUMHYECKOHW CBSI3M B KOHIICHCHPOBAHHBIX CHUCTEMax: BaH-Iep-BaalbCOBBIC CHIIBI;
BOJIOPOJHAs CBS3b.

17. CynpamonekyisipHas XUMHs (KOMIUIEKCOHBI U KiacTtepsl). [lonumepst u cepxmnonumepsl. Ca-
MOOPTaHM3ALMsI XUMUYECKOTIO BELIECTBA.

18. ArperaTHoOe COCTOSIHHE BElIeCTBa. XUMHUUYeCcKue cucteMbl. Da3a. @a30Bbie MEPEXOIbI.



19. l'a3o00pa3Hoe coctosiHue BemiecTBa. MONEKYIAPHO-KUHETHUYECKAss TEOpHUS Ta30B. 3aKOHBI
Janvrona u bonbimana. [InasMeHHOE COCTOSIHUE MAaTEPHH.

20. Kunkoe cocrostnue BemiectBa. CBoicTBa )kuaKOCTEN. JKUK1Ee KpUCTAILIBI.

21. TBepable BemecTBa: aMmopdHbIe U KpUCTaUIMYeckue. Merainyeckas CBsi3b U METAJLTHYECKHE
KpUCTAJUIbl. 30HHASI TEOPUS TPOBOJAUMOCTH. PeanbHble KpUCTAILIBL.

22. XapaKkTepucTuKka TePMOAMHAMUYECKUX CHCTEM U TpolieccoB. X cBoiicTBa u KinaccudpuKaiim.
[TapameTpsl U GYHKITUH COCTOSTHUS TEPMOTUHAMUYECKON CUCTEMBI.

23. Buzsl sHEepruii TepMoaHaAMUYECKOM CUCTEMBI. MIX SKBUBaJIEHTHOCTh U B3aUMONPEBPALICHHUS.
24, BHyTpeHHss SHeprus U SHTANbBINS, TEIUIOTa U paboTa. [lepBblii 3aKOH TEPMOAMHAMUKH.

25. TemnnoBoit 3 PeKT XUMUIECKOTO MPOoIIecca U TeINTIOEMKOCTh cucTeMbl. CTaHIapTHBIE YCIIOBUS.
26. OcHoBbl TepMoxumun. 3akoH W. ['ecca u cnenctBust u3 Hero. TepMOXUMHUUYECKHE PACUETHI.

27. DHTPONUS XUMUYECKON CUCTEMBbI. BTOpO# 3aKOH TepMOJIMHAMUKH.

28. Cesi3aHHasi DHEpPrusi TEPMOJUHAMHYECKON cHCTeMbl U ee cBoOomHas »Heprus (['mOOca u

FGHBMFOHBHa). HanpaBneHHe CaMOIIPOMU3BOJIBHOI'O ITPOTCKAHUSA XHUMHUYCCKOI'O ITpomecca. TpCTI/Iﬁ 3a-
KOH TCPMOJANHAMUKHU.

29. O6paTI/IMOCTB XUMHUYCCKHX IIPOLECCCOB. HpI/I3HaKI/I U OTIINYUA XUMHUUYCCKOIo U TCPMOJHNHAMH-
YCCKOT'0O paBHOBCCHL.
30. 3aKkoH HeﬁCTBYIOIHHX MacC IJid paBHOBECHOI'O ITpoHeccca. KoncranTa PaBHOBECCHA, €€ CBA3b CO

cBOOOAHOM sHeprueil TepmoanHaMuueckoil cuctemsl. [Ipasunio Jle latense - bpayHa o cmemenun
XUMHUYECKOI'O PAaBHOBECHS.

31. PaBHOBecue B reteporeHHbix cuctemax ((pazoBoe paBHOBecue). dDakTophl, BAUSIONIME HA CO-
CTOSIHHE T€TePOreHHOro paBHOBecHs. [lnarpaMmbl COCTOSTHUSI MHOTO(a3HBIX CHCTEM.

32. CopOuroHHbIE paBHOBECHUS. ANCOPOIHS W dKCTpakius. [[oBepXHOCTHO-aKTUBHBIC BEIIECTBA.
[loBepXHOCTHOE HATSKEHUE.

33. CKOpOCTh XMMHUECKOW peakuuu. BrusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOTO
nporuecca. OCHOBHOI 3aKOH XuMHU4eckoil kuHeTtuku. Peakuuu |-ro u |l-ro mopsiaka.

34. MexaHu3Mbl XUMAYECKHX TpeBpameHuid. [Ipocteie u crnoxkuble peakuuu. LenHsie 1 GpoToxu-
MHUYECKHE Mpouecchl. Teopus akTMBUpOBaHHOTO KoMiuiekca C. AppeHunyca.

35. Karanutnueckune npoiecchl. TUIBI KaTaaM3aTOPOB U UX CBOMCTBA. MeXaHU3M KaTaIUTHYECKO-
ro IeHUCTBUIL.

36. OO6mras xapakTepHUCTHKa pacTBOPOB, UX kiaccudukamnus. Teopust mporecca pactBopenus. Ka-
YECTBEHHBIE XapaKTEPUCTUKU COCTaBa PacTBOPA: HACHIILIEHUE, PACTBOPUMOCTb.

37.  KommvecTBeHHBIE TOKa3aTeM COCTaBa  pacTBopa: Aoy (MOJSpHas, MaccoBas, 00beMHas),
MOJISIpHAsl, MOJISUIbHAsE U HOpMaJlbHasi KOHLEHTpalus, TUTP. [lepexoasl oT 0AHOTO crocoba BhIpaxe-
HUS COCTaBa pacTBOpa K JIpyromMy.

38.  Ocmoc u ocMOTHYECKOE JaBiieHue pacTBopa. 3akoH Baut - ['odda. 3Hauenue ocmoca B mpu-
poze U B TEXHHKE.
39.  CgoiicTBa pa30aBieHHBIX PACTBOPOB HEJETYUYHMX BEIIECTB: JaBJICHHE HACBILICHHOTO Iapa HaJ

pactBopoM. IlepBriit 1 BTOpO#t 3akoHbI Payis. Vcnonp3oBanrne METOA0B KPHOCKOIMH U 30YUTHOCKO-
IMUH B TCXHOJIOTUYCCKUX IMTPOLECCax.

40. XumHuYecKOoe paBHOBECHE B PacTBOpax: CoJibBaTaIus, auccounans, nuddys3us. YcmaoBus 00-
PaTUMOCTH ¥ HEOOPAaTUMOCTH Tpoliecca qucconnanuu. CTyneHdaras TUCCOIMAIINS.
41. OCHOBHBIE MOJIOKEHUS TEOPUHU AIEKTpoIuTHYeCKo nuccormanun C. Appennyca. CuiibHbIE U

cyabple HNeKTpoauThl. CTEeNeHb M KOHCTaHTa JUCCOIMALIMY Il PABHOBECHBIX MPOIIECCOB B PACTBOPAX
3J1eKTpOIUTOB. 3akoH OcTBanba A7 caaldblIX 3JIEKTPOIUTOB.

42. Teopus paBHOBeCHSI B pacTBOpax CHIBHBIX 3JeKTponuToB [lebas — Xiokkens. «Kaxymascs»
CTEIEHb JUCCOLMALMU M aKTUBHOCTh MOHOB. MoHHas cuia pactBopa.

43.  VoHHble paBHOBECHsS M HOHHBIE OOMEHBI B PAcTBOPAx AJIEKTPOJIMTOB. YPAaBHEHHS HMOHHBIX
nporeccoB. [Ipu3Haku 00paTuMOCTH 1 HEOOPATUMOCTH MOHHBIX IIPOLIECCOB.

44,  DnexTpoiauTHYecKas AMccoLualus BoJbl. BogopoaHblil mokasarenp, €ero 3Hau€HUE ISl MPHU-
POIHBIX U TEXHOJIOTMYECKHX Mpoleccos. M3mepenue pH.



45.  VHpaukatopsl U UX NMPUMEHEHHUE MPHU ONpPE/eIeHUN KUCIOTHOCTU WIIM OCHOBHOCTH HCCIenye-
Moro pactBopa. HTepBan nepexoaa OKpacku MHANKATOPA.

46.  CoBpeMEHHBIC TEOPUU KHUCIOT U OCHOBaHHM.

47. [IpousBeaeHre pacTBOPUMOCTH OIPAHUYEHHO PACTBOPUMBIX COEIMHEHUH. ['eTeporenHoe pas-
HOBecue: TBepaas ¢asza | pactBop. [IpaBuio mpousBeneHus pacCTBOPUMOCTH.

48.  OOpaTUMBI 1 HEOOPATHUMBII THAPOIH3 OPraHMYECKUX U HEOPTaHUIECKHUX BEIECTB B MpoIiecce
pacTBOpeHus. Y paBHEHUS THIPOIH3a.

49, OCHOBHBIN TUAPOIN3 IO KATHOHHOMY THUNy. [IpuMepsl ypaBHEHHUI MPOCTOr0 U CTYNEHYATOrO
ruzaponusa. CreneHps U KOHCTaHTa ruponunsa. OnpeneneHre KUCIOTHOCTH pacTBOpa.

50. KucnotHslil ruiponau3 no aHMOHHOMY TUIly. [IpruMepsl ypaBHEHUI TPOCTOrO U CTYNIEHYATOrO
ruzapoauza. CreneHs U KOHCTaHTa ruaposnsa. OnpeneneHue OCHOBHOCTH pacTBOpa.

51.  KucCIOTHO-OCHOBHBINM THIIPOIN3 110 KATHOHHO-aHUOHHOMY TUNy. CTeneHb U KOHCTaHTa THIPO-
m3a. Onpenenenue pH pacteopa.

52. OOpaTuMBbIif 1 HEOOPATUMBIA THAPOIU3 MHOTO3aPSAAHBIX HOHOB. TlomHbIi ruaponus. IIpakTu-
YEeCKO€ 3HAUEHUE TUpOIn3a.

53. bydepubie cucrembl. Mexanusm OydepHoro neicTBHUS Ha IpUMEPE OCHOBHOM OydepHOit cuc-
TeMbl. BydepHas eMKoCTb.

54, bydepubie cuctembl. Mexanusm OydepHOTo ASHCTBUS Ha pUMEpPEe KUCIOTHON OydepHOi cuc-
TeMbl. BydepHas eMKoCTb.

55. OO6mas xapakTepucTuka AucnepcHbIx cucteM. [lomyuenue, pusndeckre U XUMHUYECKHE CBOM-
CTBa KOJUJIOUJHBIX pacTBOPOB. [IpakTudeckoe npumMeHeHHE.

56.  CtpoeHue KOJUIOMJAHOW YACTHIIBl — MHIIEIIbI. ArperaTuBHAas M KUHETHYECKas YCTOWYHBOCTH
KOJUTOMJIHBIX pacTBOpoB. Koarynsauus Koaiouaos.

57.  T'ereporeHHble U MOTUMEPHBIE TUCIIEPCHBIE CUCTEMBI: IMYJIbCUH, CYCIICH3HUH, Telu, 301u. Jla-
KM, KpacKku, Maciia u cMa3ku. [Ipaktuueckoe npumMeHeHHe.

58.  OOmas xapakTepuCTHUKa OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CHCTEM, HX Kiaccupukamms. Tu-
bl OKUCJTMTEIILHO-BOCCTAHOBUTEIBHBIX peakiuid. 1IX 3HaueHNe B MPHUPOJIC U TEXHUKE.

59.  Ilpupona BO3HHMKHOBEHHUS Pa3HOCTH MOTEHIIMAJIOB Ha IpaHHUlle pa3fena ¢a3: MeTasl | BOJA U
MeTal | pacTtBop. PakTOphl, BAUSIOUINE Ha BETUUHUHY 3JIEKTPOAHOIO MOTEHLIMANA.

60.  VpaBuenue HepHcTa a5 31MeKTpOJHOTO TOTEHIMANA. BOIOPOIHBIA 3IEKTPOJ] CpaBHEHHUS.
DIEKTPOXUMHUYECKUH PSI/I CTAHIAPTHBIX OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX MMOTEHITHAIIOB.

61. TanpBanmueckwii aneMeHT. DJ[C raibBaHUYECKOTO AIEMEHTa. THUIIbI TaIbBAHUYECKUX DJIEMEH-
TOB.

62.  XumHuecKHe WCTOYHUKU YHEPTUU: aKKYMYISATOPHI, CyXHe U TOIUTUBHBIE 3neMeHThl. KI1J] xu-
MHUYECKHUX UCTOYHHKOB YHEPTUHU. DIIEKTPOXUMHUUECKHE YJHEPTOYCTAHOBKH.

63.  DiexTponM3 W3 PacIIaBOB U BOJHBIX PACTBOPOB HAa AKTHUBHBIX 3JEeKTpojax. IIpumeps! smek-
TPOJHBIX MPOLIECCOB.

64.  DnexTponu3 U3 PacIIaBOB M BOJIHBIX PACTBOPOB HA MACCHUBHBIX AIEeKTpoaax. [Ipumepsl drek-
TPOJHBIX MPOLIECCOB.

65. IlpakTuueckoe MPUMEHEHHE AJICKTPOIIM3A: IEKTpopaUHUPOBAHNE METAIIOB, AJIEKTPOIIOIH-
pOBaHMeE, MOJyYEHUE METAJUTMYECKUX MOKPHITUN Ha pesibede JII000H CII0KHOCTH.

66. 3axonbl @apazest npu aviekTpoiuse. Beixox Bemectsa 1o Toky. [Ipumepsl raapBaHUYECKHX
MIPOU3BOICTB.

67. OO01mas xapaKTepuCTHKa KOPPO3HOHHBIX MPOIIECCOB, UX KIIACCU(DUKAIIHS.

68. DNeKTPOXUMHUECKasi KOppOo3usi, MEXaHU3M ee MposiBieHus. KucinoponHnas u BogopoHas Je-
MOJIIPU3ALTHSI.

69.  CrnocoObl 3aUIUTHl METAJUIOB OT KOPPO3UU (MEXaHUYECKHE, XMMUYECKUE). AHTUKOPPO3UOHHAS

00paboTKa MOBEPXHOCTH. DJICKTPOXHUMUYECKAs! U IPOTEKTOPHAS 3alUTa METAJUIOB OT KOPPO3UH. AH-
TUKOPPO3UOHHOE JIETHPOBAHUE.

—
CocraBurens: QﬁZ[ ITonosa H.K.






