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BBenenune

CamocrosTenbHass paboTa sBISICTCS 00s3aTeIbHBIM BHIOM Jes-
TEJIbHOCTHU 00YYarOIMMXCs BHICIIUX YU€OHBIX 3aBEJICHUM, TTO3BOISIOIIUM
dbopMUpOBaTh MOJHOIICHHBIE 3HAHWS B paMKaxX HM3y4aeMOW NHMCIUTLIH-
HBI.

[Ipexne Bcero, 3TO KacaeTcss MBSMEHECHHUS XapaKTepa U COJepKaHUs
y4eOHOTO Mpoliecca, IepeHoca akIeHTa Ha CaMOCTOSATEIbHBIN BUJT JIes-
TEJIBHOCTH, KOTOPBIN SIBJISIETCA HE MPOCTO CaMOIIEJIbIO, a CPEACTBOM J10-
CTIDKEHHUS TJIYOOKHX M NMPOYHBIX 3HAHWM, HHCTPYMEHTOM (OpMHUpPOBa-
HHS Y CTYJICHTOB aKTUBHOCTH M CAMOCTOSITEILHOCTH.

[{enpr0 METOAUYECKUX PEKOMEHIAIUN SIBJISCTCS MOBBIMICHUE (-
(eKTUBHOCTH Yy4e€OHOro mpoiiecca, B TOM 4YHCie Ojiarogapsi CaMoCTOsI-
TEeIIbHOU paboTe, B KOTOPOU CTYACHT CTAHOBHUTCS aKTHBHBIM CyOBEKTOM
00y4YeHHUsI, UYTO O3HAYAET:

- CMIOCOOHOCTh 3aHMMATh B 00YUYCHUHU aKTUBHYIO TTO3UITUIO;

- TOTOBHOCTh MOOMJIN30BaTh MHTEJIEKTyaJIbHbIE U BOJICBBIC YCH-
JUs 11 TOCTHKEHUST YICOHBIX 1IEeIeH;

- YMEHHE MPOCKTUPOBATh, INIAHUPOBATh U MPOTHO3UPOBATH y4EO-
HYIO JICSTE€IIbHOCTD;

- OPUBBIYKY MHUIIUMPOBATH CBOKO MO3HABATEIBHYIO JAESITEIBHOCTh
HA OCHOBE BHYTPEHHEN ITOJIOKUTEIIbHON MOTUBALINY;

- OCO3HAHME CBOMX NOTCHIIMAJIbHBIX YUYE€OHBIX BO3MOKHOCTEH U
MICUXOJIOTUYECKYI0 TOTOBHOCTh COCTaBUThH MPOTpaMMy JICMCTBUH MO ca-
MOPa3BUTHIO.

JlaHHBIE METONMYECKHE YKa3aHWUS 110 BBIIMOJHEHUIO CaMOCTOS-
TEJIBLHOU pabOTHI CTYJIEHTOB 3a04HOU (hOPMBI 00yUECHUS MpeaHA3HAYCHBI
IUI U3YYECHUS TUCUUTUIMHBI « XUMHUSD» BO BHEAYIUTOPHOE BPEMHI.



1 Opranuszanus caMoCTOATEIbHOU Pa00ThI CTYACHTOB

CamocrosTenbHass paboTta - IUIaHMpyemas ydeOHas, y4eOHo-
UCCIIe/IOBaTENbCKasl, HAay4YHO-HCCIIeoBaTeIbCKas padoTa CTYJICHTOB,
BBITMIOJIHSIEMAsi BO BHEAYAUTOPHOE BPEMSI MO 3aJaHUIO U MIPU METOJIAYE-
CKOM pPYKOBOJCTBE IMpernojiaBaTesisi, HO 0€3 ero HEemnocpeCTBEHHOIO
y4acTHusl.

CamocTosTenbHass paboTa CTYJIEHTOB SBJISIETCS BaKHBIM BHJIOM
y4eOHOM JiesaTenbHOCTU cTyAeHTa. CamocTosiTeNbHasi paboTa CTYJECHTOB
UTPaeT 3HAYUTEIbHYIO POJIb B PEUTUHIOBOM TEXHOJOTUU 00YUCHHUS.

DopMBbI CaMOCTOSATENILHON PadOTHI CTYJAEHTOB pa3HO0Opa3Hbl. OHU
BKJIIOUAIOT B CceOsI:

- M3yYE€HHUE U CHUCTEMaTH3allUi0 OPUIMATBHBIX TOCYAapCTBEHHBIX
JOKYMEHTOB: METOJIMYECKNX, HOPMATUBHO-TEXHUYECKUX U CIPABOYHBIX
MaTepUaJIOB C UCTI0JIb30BaHUEM MH(POPMAIMOHHO-TIOUCKOBBIX CUCTEM, B
JaCTHOCTH I100a1bHOM ceTu «MHTepHEeTY;

- U3y4YCHHUE YUEOHOM, HAyYHON M METOJIMYECKOUN JUTEepaTyphl, Ma-
TEPUAJIOB TEPUOJUYECKUX H3JaHUNA C MPUBJICYCHUEM DJICKTPOHHBIX
CpeACTB O(UIIMATIbHOM, CTAaTUCTUUECKOW, MEPUOJUYECKON W HAyYHOU
uHpopmanuu;

- IOJITOTOBKY JIOKJIAJIOB U pedeparos;

- yyacTtue B paboTe CTyJeHYECKUX KOH(EpEeHI, HAyUYHbIX HCCIIe-
TOBaHMUSIX.

[Ipu opranuzanuu CPC BaXHBIM U HEOOXOAUMBIM YCJIOBUEM CTa-
HOBSTCSI (()OPMHUPOBAHUE YMEHHUSI CAMOCTOSITEIbHOM PabOThI JJ1s1 TPUOO-
peTeHHs] 3HAHUM, HABBIKOB M BO3MOXKHOCTH OpPraHU3alMU y4eOHOU H
HAy4YHOU JAEATEIbHOCTH.

CamocTosiTenbHas paboTa JJisi CTYAEHTOB 3a04HON opMbI 00yUe-
HUSI SIBIIIETCSI OCHOBHOM (hOpMOIl yUeOHOU eI TETbHOCTH.

CamocTosiTenbHas paboTa B paMKax M3y4YEHUs AUCIUTUIMHBI « XU-
MUS» CTyACHTaMHU 3a04HON (Gopmbl oOyueHuscnenuaapnoctn21.05.04
BKIouaeTr 284,78 akameMudeckux daca, B TCUCHHE JBYX CEMECTPOB -
Nepruoa U3YUCHUS TUCIUIIINHEIL.

ConepxaHre U PEKOMEHIOBAHHOE BpEMsl Ha CaMOCTOSITEIBHYIO
paboTy CTYJAEHTOB IO OCBOCHUIO PA3JEIOB AUCHUILUIMHBI «XUMUSDH)
npeacTaBieHo B Tabmuile 1.



Tabnuna 1 - CamoctositensHas padbota ctyneHToB (CPC)

Ne pas- Bpewms, 3a-
ena HanmMenoBanue pasena (TeMbl) TpaurBaeMOe
(Tenbl) JTUCIIUILINHBI Ha BBIINOJIHE-
uue CPC, yac.
| cemectp
1. OCHOBBI XMMUYECKOW TEPMOJIMHAMUKH 31
2 XuMuueckass KHHETHUKA, KaTajau3. PaBHOBecue: XUMHUUeE- 31
" | ckoe 1 (pazoBoe
3. | Ctpoenne aroma. XMMHUYECKas CBS3b. 31
4. | PactBOopnI 31
5 OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH. IJIEKTPO- 33,9
XUMHYCCKUE CHCTEMBI
Il cemecTp
1. | JucnepcHbie cucteMbl. KomiouiHbIe pacTBOPHI 32
2. | CBoiicTBa HEMETAJIIIOB 32
3. MeTtamnsl 32
4 Nnentudukaiys BEIIECTBEHHBIX OOBEKTOB, JJIEMEHTHI 3188
" | XuMHYeCcKoro aHajau3a. ’
Htoro 284,78

Buabl caMocTosATeIbHOM Pad0OThl, UX XapaAKTePUCTHKA

CamocrosTenbHas padoTa s CTyI€HTOB 3a04HOU (hOpMBI 00yUe-
HUS CKJIAJbIBAETCSA U3 MOJATOTOBKH K JJaDOpaTOpHBIM paboTaM U 0hopM-
JIEHUIO OTYETOB IOCJIE MX BBINOJIHEHUSA, U3YUYECHHS] TEOPETUUECKOTO Ma-
TepUaia U BBIIIOJHEHUSI paCUeTHOW PabOThI MO M3YYEHHBIM B TEUCHHE
ceMectpa pazaenaMm. Ha mepBoMayquTOpHOM 3aHSITUM MPENojaaBaTelb
pacrpeiensieT BapuaHThl, 10 KOTOPBIM BBIMOJIHSIOTCS pacueTHbIE pado-
Thl. 32 BECh MEPUOJ M3YUYCHUS JUCHUUIUIMHBI «XHUMHS» CTYJICHTHI Bbl-
MOJIHSIIOT JBE€ pacyeTHbIe pabOThl: B IEPBOM CEMECTpPE — MO0 MaTepHUaly
oOlIell XUMHUH, BO BTOPOM CEMECTPE — XUMHUHU 3JIeMEHTOB. st moaro-
TOBKHM PACUETHBIX PabOT CTYAEHTHI UCHOJIB3YIOT YUYEOHYIO JUTEPATYpYy,
CIIMCOK KOTOPOU MpeICTaBIeH B JaHHBIX METOJUYECKUX YKa3aHUSIX.

B xoae camMoCTOSTENbHOM pabOThl OCYIIECTBISAETCSA MOATOTOBKA K
3aueTy (1 cemectp) u 3x3aMeHy (2 cemectp). Bompocsl mi1s camornpo-
BEPKH IMPEACTABICHBI B IPUJIOKEHUN A. DK3aMEH MPOBOIUTCS B popMe
AJIEKTPOHHOTO TECTUPOBaHUs. B 37eKTpOHHON 00pa3oBaTeIbHON Cpeie
(do.swsu.org)mpeacTaBieH IpOOHbIE BapHaHTBI TECTOB JJIS CaMOCTOS-




TEJILHOW MOJrOTOBKH K 3a4ETY U DK3aMEHY.

3AJAHUA JISA PACUHETHBIX PABOT 11O JUCHUIIJIMHE
«XHUMMUS»
1 CEMECTP

BapuaHnT pacueTHOI paOOThI ONpeAeIIsIeTCs MO KEJIaHUI0 Mpenoia-
BaTesl: MO MOPSIAKOBOMY HOMEPY (DaMUINU CTYI€HTa B CIUCKE TPYIIIIBI
WJIU TI0 TIOCJIEAHUM JIBYM Iudpam mudpa cryienta. BapuanTel pacueT-
HOM pabOThI MPEICTaBICHBI B IPUIOKEHUU b.

Cmpoenue 31eKmpoOHHO 000J104KU AMOMA U NEPUOOUYECKAA CU-
cmema Inemenmos /[. U. Menoeneesa

1. IIpuBeauTe 3JIEKTPOHHYIO KOH(PUTYpaIMIO aToMa a3oTa. Yem ormnpe-
NENAeTCd MHUHUMAalbHAs BAJCHTHOCTH 3JieMeHTa? UYemy paBHa Makcu-
MaJIbHasi BAJICHTHOCTh aTOMa a30Ta U KaK OHa OINPEIEIISIeTCs ?

2. HanumuTe S7AEKTPOHHYIO KOH(MUTypaluio g aToMma XKejie3a |
voHa Fe”*. Ommmmre (bopMUPYIOMIMI AIEKTPOH 3TOT0 MOHA HAOOPOM
KBAHTOBBIX YHCEJI.

3. OObsacHuTe, MoueMy (PTOp B CBOMX COCIWHEHMSIX MPOSBISET TO-
CTOSTHHYIO BaJICHTHOCTh, a XJIOp — MepeMeHHy0. /[aiiTe 000CHOBaHHBIN
OTBET, PACCMOTPEB JJIEKTPOHHYIO KOH(MUTYypallUiO JAHHBIX 3JIEMEHTOB.
IIpuBenuTe npUMEpPbl COOTBETCTBYIOIIUX KHCIOPOJIHBIX COEIWHEHUM
JAHHBIX 3JICMEHTOB.

4. Hanuiure 3J€KTpOHHYIO0 KOH(pUrypauuro atoma kpemuus. Hazo-
BUTE BAJICHTHBIE JICKTPOHBI €ro aToma, u300pa3ute ux rpaduuecku B
HOPMaJIbLHOM U BO30YXKIEHHOM COCTOSIHMHM, HA30BUTE BO3MOXKHBIE CTe-
TIEHU OKUCJICHHUSI.

5. Hanummrte 31eKTpoHHYIO0 Qopmyiny atoma amoMuHusi. HazoBute
BaJICHTHBIC AJIEKTPOHBI €ro aTtoma, u3oOpasute ux rpaduyecku. Oxa-
paKkTEpU3yuTe (POPMUPYIOMIUN 3JIEKTPOH HAOOPOM KBAHTOBBIX YMCEIN.
[IpuBenuTe MpUMEPHI ANEKTPOHHBIX aHAJIOTOB [T AJTFOMUHHUS

6. 3anuIInTe JIEKTPOHHBIE (DOPMYJIIBI aTOMOB 3JIEMEHTOB C TTOPSIKO-
BbIMU HOMepamu Ne35 u NeS8. HazoBuTe BaJeHTHBIE SJIEKTPOHBI B KX
aToMax, paclpeieNINTe X MO0 MarHUTHBIM siueiikam (B BO3OYKIEHHOM U
HEBO30YXJIEHHOM COCTOSTHUSIX). YKaXUTE U OOBSICHUTE BO3MOKHbBIC Ba-
JICHTHOCTH ISl HUX.



7. Hanuiure 3J1eKTPOHHYIO KOH(PUTYpAIUIO JJIsl aTOMa XpoMa M MOHA
Cr**. Onumnte (hOpMUPYIONIHIT AIEKTPOH ATOTO HOHA HAOOPOM KBaHTO-
BBIX YHCEI.

8. OOBsicCHUTE, MOYEMYy KHUCJIOPOJ B CBOHUX COCIUHCHUSX IPOSBIISICT
MOCTOSIHHYIO BaJICHTHOCTb, a cepa — MepeMeHHy1o. Jlaiite 000CHOBaH-
HBIN OTBET, PACCMOTPEB JIEKTPOHHYIO KOHPUTYPAIUIO JAHHBIX 3JIEMEH-
TOB.

9.3anuuInTe 31EeKTPOHHYI0 KOH(PUTYpALIUIO aTOMOB AJ1eMeHTOB Ne24 u
Ne34. TloueMy OHH pacIiOIOKEHBI B OJHOM IlepHojie (B KakoM?) U B OJ1-
HOU rpyrmne (B Kakon?).

10. Onpenenuts mecTo aneMenTa B [ICD, ero cBoiictBa, hopmyny u
XapakTep OKCHJIa B BBICHIEH CTENEHU OKHUCJICHUS, €CJIM TOPSIKOBBIM
HoMep 3siemenTa B [1CD pagsen 35.

11. Kakyro HM3IIYIO CTENEHb OKHUCIICHUS MIPOSIBIAIOT BOAOPOI U
azot? Ilouemy? CocrtaBbTe (HOPMYJIBI COCNMHEHUM KaJblMs C TaHHBIMU
AJIEMEHTaMU B 3TOW CTeNeHM OKucieHus. Kak Ha3bIBalOTCS COOTBET-
CTBYIOLINE COCTUHEHHUS !

12. Y Kakoro u3 3J€MEHTOB YETBEPTOTO IMEeproja-Mapraniia wiv opo-
Ma - CHUJIbHEE BBIPa)KEHBI BOCCTAHOBUTEJbHBIE CBOMCTBa? JlaiiTe MOTH-
BUPOBAHHBIN OTBET, PACCMOTPEB CTPOCHUE ATOMOB COOTBETCTBYIOIIHMX
AJIEMEHTOB.

13. Onpenenute mecto 3nementa B IICO, ero cBoiicTtBa, hopMyny u
XapakTep OKCHJa B BBICHIEH CTENEHUW OKHUCIIEHUS, €CJIIM TOPSAKOBBIN
HoMep asiemenTa B [1ICD pagen 15.

14. CocraBbTe rpadruecKkue CXEMbl 3alOJHEHUS JIEKTPOHAMHU BHEIII-
HUXOpOUTAJIe aTOMa XJIOpa B HOPMAJIBHOM M BO30Y>KJIEHHOM COCTOSTHUU.
VYkaxxute Bce BO3MOXKHbBIC 3HAUEHHUS BAJIGHTHOCTH XJIOpa.

15. ¥V kakoro u3 p-snementoB nsitor rpymnmsl [ICD — dbocdopa unu
CYpbMBI-CUJIbHEE BBIPAXKEHBI HEMETANIMUECKUE cBOMCTBAa? OTBET MOTH-
BUPYHTE, PACCMOTPEB CTPOCHHUE aTOMOB ATUX IJICMEHTOB.

16. ITouemy Mapraser| MposIBIISIET METAUIMYECKUE CBOMCTBA, a XJIOp —
HemeTayumyeckue? OTBET MOTUBUPYHTE, PACCMOTPEB CTPOCHUE aTOMOB
ATUX 3JeMeHTOB. Hamumure ¢opmysibl OKCHI0B U THAPOKCUJIOB XJIOpa
Y MapraHiia B HU3IIEH 1 BBICIICH CTEIIEHU OKUCICHUS 3TUX 3JIEMEHTOB.

17. Kakyto HHM3IIYHO CTENEHb OKHUCJICHHS MPOSBISIOT XJIOP, CEpa M
azot? [Touemy? CoctaBbTe POPMYJIBI COCTMHEHUN AIFOMUHUS C TAHHBI-



MU PJIEMEHTaMU B 3TOM CTENeHU oKkuciieHus. Kak Ha3bIBatOTCs COOTBET-
CTBYIOIIME COCTMHCHUSA?

18. Kakyro HM3IIYIO CTEIIEHb OKHCICHHUS MHPOSBIIOT (PTOop M cepa?
[Touemy? CoctaBbTe QOpMYJIbI COCAUHEHUN KaJbIUs C JAaHHBIMU dJie-
MEHTaMU B 3TOW CTENEHU OKHUcieHUs. Kak Ha3bIBalOTCS COOTBETCTBYIO-
A€ COeTUHEHUI?

19.Xpom o0Opa3yeT coenuHEHUs, B KOTOPBIX OH MPOSIBISET CTEICHb
okucnenusa +2, +3, +6. CocraBbTe (HOPMYJIBI €T0 OKCUIIOB U THAPOKCH-
JI0OB, OTBEUAIOLIMX ATUM CTENEHSIM OKHCIeHus. Hamummre ypaBHEHUS
peaknui, JoKa3bIBaomux aMmpoTepHocTh Tuapokcuaa xpoma (111).

20. Mapraner; 00pa3yeT COeIMHEHUs, B KOTOPBIX OH TMPOSBISAET CTe-
neHb okucieHus +2, +3,+4, +7. CocraBbre (HOpPMYIbl €r0 OKCHUIOB U
TUIAPOKCUJIOB, OTBEYAIOIIMX ATHUM CTEMEHSIM OKucieHus. Hamumure
YpaBHEHUSI PEAKIMi, JOKa3bIBAIOIUX aM(OTEPHOCTh TUAPOKCHIA Map-
ranma (1V).

IHepzemuKka Xumuueckux npoueccos

21. ITpoaHaM3upyNTEe SHTATBNUUHBIA U SHTPONUNHBIN (aKTOPHI B
peakuuu FeO + Cu = CuO + Fe. Bo3MoxHa 1M 3Ta peakuus mnpu
CTaHJIAPTHBIX YCJIOBUAX? MOXHO 1M moao0paTh TeMIepaTypy, BbIIIe
WJIM HUKE KOTOPOU peakiis TEPMOIMHAMUYECKH ObLta Obl pa3perieHa?

22. Ilpu kakux TeMrepaTypax HauMHAETCsl BOCCTAHOBJICHUE KeJe3a

Fe3Oux) + 4Crpaour) = 3Fer) +4CO .

23. IIpu kakou TeMnepaTrype MEHAETCA HAIPABJICHHUE ITPOLIECCA B CH-
creme: 4HCI ) + Oy = 2H,0 ) + 2Cln)? XA0p WM KMCTOPOJL SIBJIS-
eTcs 00J1ee CUIIbHBIM OKUCIIUTENIEM IIPU CTAHIAPTHBIX YCIOBUSIX?

24. Tlonb3ysch CTaHZAPTHHIME BenuumHaMu AG’ XHMHYECKHX Be-
mecTB, Beraucaute AG peakuuit: PbO,x) + Pby) = 2PbO ) n SnO,) +
SNk = 28n0x). Kakue creneHn okucieHus Ooriee XapaKTEpHBI IS
CBHUHIIA U 0JIOBa?

25. Ilpu kakux TemmepaTypax BO3MOXEH IPOIIECC BOCCTAHOBJICHUS
Fe304 no ypaBuenuto: FesOyx) + COqy = 3FeOy + CO,)? Bozmoxna
JIY ATa peakius NP CTAaHJAPTHBIX YCIOBUSIX ?

26. IIpoaHanu3upyTe SHTATBNUUHBIA U SHTPONUIHBIN (QakTOphl B
peakuuu moiydeHus MypasbuHOro anpgeruna H,COqry mo peaxnuu:
COp + Hypy = H,COBo3MoxHa 1M 3Ta peakuus IpU CTaHJAPTHBIX
ycnoBusax? Ilpu kakux TemIeparypax peakius TEePMOIMHAMHYECCKH
paszpereHa?



27. PaccuntaB AG peakmuii, HaiiguTe, Kakue U3 kapooHato: BeCOs,
CaCOzumu BaCO3 — MOXHO TOJYYUTh 10 PEAKIUU B3aUMOJIEUCTBUS
COOTBETCTBYIOMNX OKCUAOB ¢ CO, mpu CTaHAApTHHIX yciaoBusax? Kakas
peakius uaeT Haubosee YHEPruIHO?

28. IIpn kakux TeMmepaTypax BO3MOYKEH IPOLECC BOCCTAHOBIICHUS:
F€203(K) + 3H2(F) = 2F€([() + 3H20(p)7

29. Ilpu kakux TemMrmepaTypax CTAHET BO3MOXHBIM MPOTEKAHUE PEaAK-
ouun: WO_;(K) + 3C(FPA(DHD - W(K) + 3CO(F)9

30. A3oTHOE yn00peHHne — HUTPAT aMMOHMS IIPH HEOCTOPOIKHOM 00-
panieHuy (MM YMBIIIJIEHHO) MOXET CaMOIIPOU3BOJBHO B3PHIBATHCS 1O
peakunn NHiNO;) = NoOy + 2H70 r).MoxkeT nu caMOnpou3BOJIEHO
pasnaraTbCs XJopua aMMoHus 1o peakunu NHyCl ) = NHi ) + HCl )?
OTBeT NOKa)XUTE, COMOCTABUB 151 00enx peakuuil BenuuuHbl AG.

31. Ilpn kakux Temmeparypax XJOp MOXET paszilaratb BOAY IO YpaB-
nenuto: 2ClL oy + 2H04) = Oy + 4HCl )? Tlouemy NOBBILIEHUE TEM-
nepaTypsl CHOCOOCTBYET ATOMY Tpolieccy?

32. Ilpn kakux TeMmieparypax HAYMHAETCS BOCCTAHOBIICHUE JXKEJe3a
F€304(1{) + 4C(FPAQ)HT) = 3F€(1{) + 4CO(2)?

33. Ilpu kakux Temmeparypax MPOLECC IUCCOLUUAINUU XJIOPUCTOIO
amMMmoHus 110 ypaBHenuro: NHClx) = NH;) + HCl ) craner npeobina-
naromumM? et v oH pu CTaHJapTHBIX YCIOBUAX?

34. Ilpu kakux TemmepaTrypax HAaYMHAECTCS BOCCTAHOBIICHHUE XKeJe3a
F€304(]{) + 4C(FPA(DHT) = 3F€(K) + 4CO(Z)?

35. MOXHO ¥ NOJIYYHUTh NPHU CTAHJIAPTHBIX YCIOBHUSAX KHUCJIOPOJ IO
peaKknuusAM: ZCIZ(F) + 2H20(F) = OZ(F)-+ 4HCZ(F) n ZFZ(F) + ZHZO(D =
Oy + 4HF )? Ha ocHOBaHMM TIIOJTYYECHHBIX JAaHHBIX PACIIONOXKUTE Py,
Cly u O, B psiZl IO OKUCIISIONICH CITOCOOHOCTH TIPH H.Y.

36. Ilomp3ysACh CTaHHAPTHBIMH BEIWYUHAMH AG® XuMHUeCKHX Be-
mecTB (npunoxkenue), Beruncnure AG peaxuuii: Fe,Ozp) + Fer) =
3FeOx) n PbO,x) + Pbg) = 2PbO ). Kakue crenieHn OKMCIEHUs Oolee
XapaKTEPHBI JJIS JKEJIe3a U CBUHLA?

37. Ilpu kakux TemriepaTrypax BO3MOXXHO CaMOIPOH3BOJIBLHOE MPOTE-
KaHHMEC ITporecca 2NO(F) + Og(r) - ZNOZ(F)

38. IIpu kakux TeMnepaTypax HaUMHAETCS BOCCTAHOBJICHHE KEJe3a

FegOg(K) + 3C(FPA(DHT) = 2F€([() + 3C0(2)?

39. Ilpu kakux Temmneparypax BO3MOXKHO CaMOIPOU3BOJILHOE MPOTE-
xanue peakuuu 2CO ) + 2H, ) = CHypry + COypy?
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40.Bpryuciute, npu KakoWTeMIepaTypeHauyHeTcs 00pa3oBaHue TMEH-
Taxaopuzaa Qocdopa, nmporekaromas no ypasrenuto: PCl;., + Clyp) =
PCI5(2).

Xumuueckoe pasnogecue

41. B romorennou cucreme Ay + 2B (> C() paBHOBECHBIE KOHIIEH-
Tpanuu pearupyromnux razon: [A] = 0,06 mons/n; [B] = 0,12 Mmomnw/i; [
C] = 0,216 mounb/n. Beryuciaure KOHCTAHTY PaBHOBECHSI CUCTEMbI U HC-
XOJHBIE KOHIIeHTpaluu BemectB A u B. I3menennem kakux (axro-
poB (P, C ) MOXXHO CMECTUTh XUMHUYECKOE PABHOBECUE JITAHHOUN CHUCTEMBI
BrpaBo? JlaiiTe 000CHOBAHHBIN OTBET.

42. B romMoreHHoiu razoBon cucreme Aqy + By <> Cry + D) paBHO-
BeCHE YCTaHOBWJIOCH Npu KoHIeHTpanusax: [ B] = 0,05 mons/n u [ C] =
0,02 monw/n. Koncranra paBHoBecus cuctemsl papHa 0,04. Bpruucnu-
T€ WCXOJIHbIE KOHILEHTpanuu BemecTB A u B. M3MeHeHnem kakux
dakTopoB (P, C ) MOXXHO CMECTUTh XMMHUYECKOE PAaBHOBECHE IaHHOMU
cHUCTeMBI BiIeBO ? JlaiiTe 000CHOBAaHHBIM OTBET.

43. PaBHoBecue romorennou cucremsl 4HCI (r) + O, < 2 H,O (1) +
2Cl, (T)ycTaHOBUJIOCH TIPU CIEAYIOMIMX KOHIEHTPAIUAX pearupyrommnx
semects: [H,O] = 0,14 mons/a; [Cly] = 0,14 mons/m; [HC1] = 0,20
MouIb/11; [O;] = 0,32 Mob/11. BerducanTe UCX0JHbIE KOHICHTPALIMH XJI0-
poBOJOpOJIa U Kuciaopoaa. MsmenenuneM kakux daxktopos (P, C ) MoxHO
CMECTUTh XUMHUYECKOE PABHOBECHE HAHHOW CUCTEMBI BopaBo? JlanTe
000CHOBaHHBIN OTBET.

44. BprauciauTe KOHCTAHTY PaBHOBECHS JIJII TOMOT'€HHONU CUCTEMBI

CO(r) + Hy0 (r)«>COy(r) +H, (T) ecnu paBHOBECHBIC KOHIICHTPAILINH
pearupytomux BemiectB: [COJ]= 0,004 monw/m; [H,0]=0,064 momns/m;
[CO;] = 0,016 monsw/n; [Hp]= 0,016 monw/n. PaccuuTaiiTe KOHCTaHTY
PaBHOBECHUS M MCXOJHbIE KOHIIEHTpauu Bojbl 1 CO? M3MeHeHrneM Ka-
kux ¢paktopoB (P, C) MOKHO CMECTUTh XMMUYECKOE PABHOBECHE JTAHHOM
crucTeMbl BiieBo? JlaiiTe 000CHOBaHHBIN OTBET.

45. KoncranTa paBHoBecusi romorenHoit cucteMbl CO(r) + HoO(T) <
CO, + H; (1) npu HEKOTOpO#l TemnepaType paBHa 1. Berunuciure paBHo-
BECHBIC KOHIICHTPAIlMU BCEX PEarupyrolIuX BeIIEeCTB, €CIU HCXOJHbBIC
koH1eHTparuu: Cco = 0,10 Monb/n; C gro= 0,40 monb/n. 3mMeHeHueM
kakux (akropoB (P, C ) MOXHO CMECTUTh XMMHUYECKOE PaBHOBECHE
JTaHHOU cHCTeMBbI BpaBo? JlaliTe 000CHOBaHHBIM OTBET.
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46. KoncranTta paBHOBecHsi roMoreHHoi cuctembl N, + 3H, <+ 2NH;
Ipu HEKOTOpou Temreparype paBHa 0,1. PaBHOBecHbIE KOHIEHTpanuu
BOJIOpOJa U aMMHaka cooTBeTcTBeHHO paBHbI 0,2 u 0,08 monw/ 1. Bbi-
YUCIIUTE PABHOBECHYIO U MCXOJHYIO KOHIIGHTpaIuio azora. M3MeHeHu-
eM Kakux ¢aktopoB (P, C) MOXKHO CMECTUTh XHMMHYECKOE PAaBHOBECHE
JTaHHOU cuCTeMBI BieBO? JlaliTe 000CHOBAHHBIN OTBET.

47. IIpn HEKOTOPOU TEMIIEpaType PaBHOBECUE TOMOTE€HHOM CUCTEMBI

2NO + O, «+»2NO, yCcTaHOBUJIOCH TIPHU CIECAYIOIIUX KOHIICHTPAIUIX
pearupyromux Bemects: [NO] =0,2 moinb/it; [O;,] = 0,1monb/mm; [NO,] =
0,1Monb/11. BhIUMCINTE KOHCTAaHTY PaBHOBECHUS M MCXOIHBIE KOHIICH-
tparuu NO u O,. U3menenuem kakux ¢aktopoB (P,C) MOXKHO cMECTUTH
XHMHYECKOE paBHOBECHE JTaHHOW cucTeMbl BpaBo? Jlalite 000CHOBaH-
HBIN OTBET.

48. B romorennoii cucreme 2NO + Cl, <> 2NOCI ucxoansle KOHIICH-
TpallMy OKCHJAa a30Ta M XJIOpa COCTaBJISAIOT cooTBeTcTBeHHO 0,5 1 0,2
MOJIb/JI. BeIYucanTe KOHCTaHTY paBHOBECHS, €CJIM K MOMEHTY HACTYII-
nenus papHoBecusa npopearupobaiio 20% NO. U3menennem kakux dak-
TopoB (P, C) MOXXHO CMECTUTh XUMHUUYECKOE PaBHOBECHE JAHHOM CHCTE-
MBI BiieBO? JlaiiTe 000CHOBaHHBIN OTBET.

49. B romorennoit cucteme CO + Cl, «» COCI, paBHOBecHbBIC KOH-
neHTpanuu pearupyromux BemectB: [CO] = 0,2 monwe/m; [Cly] =
0,3momw/1; [COCI,] = 1,2Momb/11. BeuuciuTe KOHCTaHTY PaBHOBECHS
CHUCTEMBI M MCXOJHBIE KOHIICHTpAIIMU XJIOpa U OKcujaa azora. M3meHe-
HueM Kakux ¢hakTopoB (P, C) MOXXHO CMECTUTh XMMUYECKOE PAaBHOBECHE
JTAHHOM crucTeMbl BIipaBo? JlaliTe 000CHOBAHHBIN OTBET.

50. Ilpu cocrosianm paBHOBecus B cucreme N, + 3H, < 2NH;3 xoH-
IICHTPAIIMN yYacTBYIOMMX BemecTB paBHBL: [N,] = 3 momw/m; [H,] =
Omons/i; [NH3] = 4 Monw/n. Onpenennth UCXOAHbIE KOHIIEHTPAIIMU BO-
nopoja u azorta. Mamenennem kakux ¢gakropos (P, C) MOXHO CMECTUTH
XUMHUYECKOE paBHOBECHE AaHHOUN cucteMbl BieBo? [laliTe 0O0CHOBaH-
HbIN OTBET.

51. KoncranTa paBHoBecus peakin FEO ) + CO(py <> F€(py) + COypy
npu HEKOTOpou Temreparype paBHa 0,5. HaiiTu paBHOBECHbBIE KOHIICH-
tpaiu CO u CO,, eciny HaYalIbHbIE KOHLIEHTPAIMU 3TUX BEIIECTB CO-
craBiasanu: Cco = 0,05Monb/n; Ceor = 0,01momb/11. U3MeHEeHHEM KaKuX
dakTopoB (P, C) MOXXHO CMECTUTh XUMHYECKOE PaBHOBECHE JIAHHOU CH-
cTteMbl BpaBo? JlaliTe 000CHOBaHHBIN OTBET.
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52. PaBHoBecue B cucreme H, + J, «» 2HJ ycTraHoBuiIoCh pu clieay-
romux KoHmnentpaiuax: [H,] = 0,025mons/1; [J,] = 0,005 momas/n; [HI]
= 0,09moub/1. OnpeaeanTh UCXOIHbIC KOHIICHTPAIIMK M0Aa U BOAOPOIa.
N3menenuem kakux ¢aktopoB (P, C, ) MOXKHO CMECTUTh XHMHYECKOE
pPaBHOBECHE JITAHHOW CUCTEMBI BiIeBO? JlaliTe 000CHOBaHHBIN OTBET.

53. Tlpu HexoTopoil Temmeparype paBHoBecue B cuctemMe 2NO, <
2NO + O, ycraHoBWIOCH mpH cieayomux kKoHieHTpauusx: [NO,] =
0,006momb/i1; [ NO] = 0,024monb/1. HaliTi KOHCTaHTY paBHOBECHS pe-
aKIIMU U MCXOJHYIO KOHIICHTpAILMIO JHOKCUJIa a30Ta. MI3MeHeHueM Ka-
kux ¢paktopoB (P, C) MOXHO CMECTUTh XMMUYECKOE PAaBHOBECHE JTAHHOU
cucteMsbl BripaBo? [laiiTe 000CHOBaHHBIN OTBET.

54. Ilocne cmemuBanusa razoB A u B B cucteme A + B <« C + ]I
YCTAHABJIMBACTCSl PAaBHOBECUE MPU CICAYIOMMX KOHIeHTpauusax: [B] =
0,05momnb/m; [C] = 0,02monb/1. KoHCTaHTa paBHOBECHS pEaKIMy paBHA
0,04. Haiitu ucxoaHele KOHIIEHTpaluu BeliecTB A u B. M3meHeHueMm
kakux ¢aktopoB (P, C) MOKHO CMECTUTh XUMHUECKOE PaBHOBECHUE JTaH-
HOM cucTeMbI BjieBo? JlaiiTe 000CHOBAHHBIN OTBET.

55. Haiitu xoHctanTy paBHOBecus peakuuu N,O, < 2NO,, ecnu
HauvanbHas KoHreHTpauus N,O4 cocrarnsna 0,08 MoJib/i, a K MOMEHTY
HAcTyIUIeHus1 paBHOBecus npoxauccoruupoBano 50% N,O,4. M3menenu-
eM kakux ¢aktopoB (P, C) MOXKHO CMECTUTh XMUMHYECKOE PAaBHOBECHE
JAHHOM crucTeMbl BIipaBo? JlaiiTe 000CHOBaHHBIN OTBET.

56. B 3aMKHyTOM cocyze npoTekaeT peakuus AByy < Aqg + B,
Koncranta paBHoBecusi peakiuu paBHa 0,04, a paBHOBECHass KOHIICH-
Tpanus BemiectBa B cocraBnsger 0,02 monw/n. HailTu HayaabHYHO KOH-
ueHTpaunto BemectBa AB. Ckonbko mpoueHToB BemiectBa AB pasmo-
xunock? N3Mmenennem kakux ¢gaktopos (P, C) MOXXHO CMECTUTh XUMHU-
YecKoe paBHOBECHE JaHHOUW cucTeMbl BiieBO? JlaiiTe 000CHOBaHHBIN OT-
BET.

S7. Ilpu HEKOTOPOM TEMIIEPATYPE PABHOBECHBIE KOHUIEHTPALMHA B CH-
creMme 2SO, + 0O, <« 2SOz cocTaBIsii COOTBETCTBECHHO
[SO,]=004momnp/n, [O,]=0,06monb/n, [SO3]=0,02M01b/1. BeIuucauTh
KOHCTaHTYy PaBHOBECHS U UCXOJIHbIC KOHIIEHTpalu okcuaa cepsl (1V) u
kuciopoaa. Msmenennem kakux akropos (P, C) M0oXHO cMeCTUTh XU-
MHYECKOE PaBHOBECHE JAHHOW CUCTEMBI BlipaBo? [laliTe 000CHOBAHHBIN
OTBET.



13

58. Peakuus npoTeKaeT o ypaBHEHHIO 2A <> B, Mcxonnas xon-
neHTpanus Bemiectsa A paBHa 0,2M0J1b/J1, KOHCTaHTa paBHOBECHUS paBHa
0,5. Bpruucnure paBHOBECHBIE KOHIICHTPAIIMU PEATUPYIONINX BEIIECTB.
N3menenuem kakux (axtopoB (P, C) MOXHO CMECTUTb XHMHUYECKOE
paBHOBECHE JTaHHOM cUCTEeMBI BieBO? JlaiiTe 000CHOBaHHBIN OTBET.

59. Tlpu HexoTopoil Temmeparype paBHoBecue B cuctemMe 2NO, «»
2NO + O, ycraHoBWIOCH mpH cieayomux kKoHieHTpauusx: [NO,] =
0,006momw/m; [ NO] = 0,024momb/11. HaiiTu KOHCTaHTY paBHOBECHS pe-
aKIIMU U MCXOJHYIO KOHIICHTpAIlUIO JAMOKCHUJA a3oTa. MI3MeHeHueM Ka-
kux ¢paktopoB (P, C) MOXHO CMECTUTh XMMUYECKOE PAaBHOBECHE JTAHHOU
cucteMsbl BripaBo? [laiiTe 000CHOBaHHBIN OTBET.

60. B romorennoii cucteme 2NO + Cl, «» 2NOCI ucxoansie KoHIIEH-
Tpalui OKCHJA a30Ta W XJIOpa COCTaBISIOT cooTBeTcTBeHHO 0,5 1 0,2
MOJIB/J1. BBIYUCINTE KOHCTAaHTY PaBHOBECHS, €CITU K MOMEHTY HAaCTYTI-
neHust paBHoBecus npopearuponajio 20% NO. M3menenuem kakux Qak-
TopoB (P, C) MOXXHO CMECTUTh XUMHYECKOE PAaBHOBECHE JAHHOU CHUCTE-
MBI BiieBO? JlaiiTe 000CHOBAHHBIN OTBET.

Konnuzamuenwie ceoiicmea pacmeopa.

61. Ckonpko rpammoB rir0ko3bel CeHp,0g cienyer pactBoputs B 260 T
BOJIbI JUISl TIOJYYEHUS PacTBOpa, TeMIlepaTypa KUIICHUSI KOTOPOTro Ipe-
BBIIIIAECT TEMIEPATYPY KUIICHUS YACTOTO PACTBOPUTEIS HA 0,05°C?

62. TeMHepaTglpa KuneHus pupa 34,6°C, a ero 70YJIITMOCKOTTMYECKas
koHcTanTa 2,16 C. BoIuMCIUTh MOJEKYJSPHYIO Maccy OCH30MHOM KHC-
JIOTBI, €CJIU U3BECTHO, UTO 5%-HbIN pacTBOP 3TON KUCIOTHI B 3(pUpe Ku-
AT TIPU 35,53°C.

63. B panguarop aBToMOOWISI HATWIIK 9 71 BOJABI U TIPUOABWIIM 2 J1 Me-
tunoBoro crnupta (CH30H) (p = 0,8 r/mi). [Ipu xakoii HauMeHbIIEH
TEMIIEpPaType MOXKHO IMOCJE 3TOr0 OCTABUTh aBTOMOOWMJIb Ha OTKPBITOM
BO3JlyX€, HE OIacasiCh, 4YTO BOJa B paAuaTope 3aMep3HET?

64. B 60 r 6eH3zona pactBopeHo 2,09 © HEKOTOPOro BEIIECTBA, dJie-
MEHTapHBIN cocTaB [B Y%(macc)] KoToporo C-50,69, H-4,23 u O-45,08.
PactBop kpucraiummsyerca npu 4,25°C. YCTaHOBUTH MonnglnﬂpHy}o
dbopmyny BemiecTBa. YucTolil 0eH30J1 KpucTtayummayercs npu 5,5 C.

65. IIpu pactBopenun 3,24 t cepnl B 40 T OeH30J1a TemIieparypa Ku-
rieHus nociieadero noseicuiaachk Ha 0,81 K. M3 ckoJILKHX aTOMOB COCTO-
UT MOJIEKYJIa CEPBI B paCTBOpE?
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66. BpruucinTh TemIeparypy KpUCTALIM3AIMUA BOJHOIO PacTBOpa
moueBuHbl CO(NH,),, B koTopom Ha 100 moieli BoAbl mpuXoAuTcs 1
MOJIb PACTBOPEHHOTO BEIIIECTBA.

67. B 200 r Bogsr pactBopeno 1) 31 r kapdbamuma CO(NH,),, 2) 90 ©
roko3bl CgH1,0g. ByayT nu TeMnepaTypbl KUIIEHUSI 3TUX PaCTBOPOB
OJMHAKOBBI? BBIBOJI MMOATBEPAUTE PACUETOM TEMIIEPATYP KUIICHUS 3THX
pacTBOPOB.

68. Kak cootHOcsTCa TemnepaTypsl kpuctaiuuzanuu 0,1 %-Hbix pac-
TBOpOB I1t0K03bI (CeH1,06) u caxapa (C1,H»,0141)? BeiBox moaTBepauTe
pacuyeToM TeMIEPaTyp KPUCTALIN3AIMNA TAHHBIX PACTBOPOB.

69. IIpu kakou Temrieparype KpUCTAILUIU3YETCSI BOJHBIM PACTBOP, CO-
JeprKaImii 3 .10% MOJIEKYJT HedJIEKTpoJuTa B 1 TUTpe BOABI?

70. PacTtBOp caxapa B BOJI€ MOKAa3bIBACT MOBBIIICHUE TEMIIEPATYPHI
KUIIEHUS Ha 0,3120C. Bpryucnuth BENMYMHY MMOHMKEHUS TEMIIEPATYPbI
KPUCTAJUTA3AIIMU 3TOr0 PacTBOpa.

71. Beruuciouth %-Hoe coaepxkanue caxapa CioH»,0O11 B BOJHOM pac-
TBOPE, TEMIEPATYPa KPUCTALIN3ALUHA KOTOPOTO paBHA —0,41°C.

72. Ckonbko rpammoB kapbamuga CO(NH,), Hamo pactBoputs B 250
I BOJIbI, YTOOBI MOBBICUTH TEMIIEPATYPY KUIICHUS HA 2°C?

73. PactBOp, conepxkamuu 17,6r BemectBa B 250 © yKCYCHOM KHUCIIO-
Tl KUUT Ha 1 °C BbIIE, 4eM 4yWCTasg YKCyCHas KuUcjioTa. Beraucnure
MOJICKYJIIPHBIA BE€C PacTBOPEHHOTO BEIIeCTBa. DOYITMOCKOMUYECKas
KOHCTaHTa YKCYCHOMW KUCIIOTHI 2,5 3°C.

74. Cxosbko rpaMmoB caxaposbl C1oH»,04; Hago pacteoputs B 100 r
BOJIbI, UTOOBI TOHU3UTH TEMIEPATYPY KPUCTAIIU3AIMA HA 1°C?

75. BpancauTh Temmeparypy KuneHus S5%-HOTO pacTBopa caxapa
C12H22011 B BO/JIC.

76. llpu pactBopenuun 0,4 r HEKOTOpOro BemecTBa B 10 © BOABI TeM-
reparypa KpUCTaUIM3AlUN PACTBOPA TMOHMUXKAECTCS Ha 1,24°C. Bsrunc-
JIUTh MOJIEKYJISIPHYIO MacCy BEIIECTBa.

7°7. BpIYMCIUTH NMPOUECHTHYK KOHLUEHTPALMIO BOIHOTO PacTBOpA Me-
tanoma CH3;OH, temneparypa KpucTtayumm3auuu KOTOPOTO paBHA -
2,79°C. Kpuockonuueckas KOHCTaHTa BOJbI paBHa 1,86°.

78. Beraucnure temneparypy kurneHus 15%-Horo BOOJHOro pactBopa
nponusioBoro cnupra CsH;OH. D0yninockonuyeckass KOHCTaHTA BOJBI
pasHna 0,52°C.

79. Ilpu pactBOpeHUH 2,37 HEKOTOPOTO HEANEKTpOauTa B 125 T BOIBI
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TeMIieparypa KpucTaum3anun noHmkaerca Ha 0,372°. Beruncanre Mo-
JISIPHYIO MacCy pacTBOPEHHOIO BellecTBa. Kpruockonnyeckass KOHCTaHTa
BOJbI paBHa 1,86°.

80. PactBop, coaepxaruii 3,04r kambopsl C1gH150 B 100 1 Genzona,
xkunut npu 80,714°C. Temmeparypa kunenus Oensona pasha 80,2°C.
Brruucnure 30yIMOCKOMMYECKYH0 KOHCTAaHTY O€H30J1a.

T'uoponus coneii

81. Kakue u3 coineitFeSO,4, Na,CO3, KCI noaseprarorcs ruapoansy?
[Touemy? CocTaBbT€ MOJICKYJISIPHBIE U HMOHHO—MOJIEKYJISIPHBIE YpaBHE-
HUSI TUIPOJIM3a COOTBETCTBYIOIIMX cojiel no 1-oi ctynenu. Kakoe 3Ha-
yenue pH (> 7 <) uMeroT paCTBOPHI ITUX COJICH?

82. Ykaxute peakmnuto cpeabl pactBopoB Na,S u NHy;NO;. OtBer
MOATBEPIUTE MOJIEKYISIPHBIMA U HOHHO-MOJIEKYJIIPHBIMU YPABHEHUSIMU
peakuuii. HazoBuTe mpoayKThl rHApOJIN3a JAHHBIX COJIEH 1O 1-0i CTy-
TICHU.

83. Onmumute noseaeHue B Boje conu FeCls u paccMoTpute paBHOBE-
CHC B €¢ pacTBOpe IpH JoOaBieHuM cieayrommx Bemects: a)HCI, 0)
NaCN, B) KOH. [laiiTe MOTHBUPOBAHHBIM OTBET Ha BOIPOC: B KAKUX
Cy4yasix TUIpOJM3 XJjopujaa xeneza ycwinutcsi? (CocTraBbTeé HOHHO-
MOJIEKYJIIPHBIE U MOJIEKYJIIPHBIC YPAaBHEHUS THAPOJIU3a COOTBETCTBY-
IOIIUX COJIEM U yKaxute pH ux pactsopa.

84. Kakue u3 map conerd B BOAHBIX PAacTBOPAX B3aUMHO YCHJIMBAIOT
ruaposins apyr apyra: a) AlCl; u Na,S; 6)Fe(SO,4); u ZnCly; B) FeCls u
K;SO3? Tlouemy? CocTaBbTe MOJIEKYJSIPHBIE M MOHHO-MOJICKYJISIPHBIC
YpPaBHEHUS COOTBETCTBYIOIIUX PEaKIIU.

85. Kakas u3 ByX cojiell Ipu paBHBIX YCIOBUSIX B OOJbIIEH CTEICHU
noasepraercs ruaponu3sy: FeCl, mmu FeCls; Na,COz; nimun Na,SO3? ITlo-
yeMy? CoCTaBbTE€ MOHHO-MOJIEKYJISIPHBIE M MOJEKYJSAPHBIC YPAaBHEHUS
TUAPOJIN3a COOTBETCTBYIONIUX COJIEH.

86. IIpu cmemmBarmnu pactBopoB Aly(SO,4); 1 Na,CO3 kaxmast u3 B3si-
TBIX COJIEH THUAPOJIU3YETCS HEOOpATUMO JI0 KOHIIA ¢ OOpa30BaHUEM CO-
OTBETCTBYIOIIMX OCHOBaHUS W  KucCiIoThl. CocTaBhT€ HMOHHO-
MOJIEKYJIIPHBIC U MOJIEKYJIIPHBIC YPaBHEHUS TUAPOIIN3a KaXKIOU U3 CO-
Jiel 1 ypaBHEHUE COBMECTHOTO THAPOIIN3a.

87. Kakue u3 coneitAl,(SO,4)s, KySO3, NaCl noxsepratorcss ruapoiiu-
3y? Ilouemy? CocTaBbT€ MOJNEKYJSIPHBIE M HOHHO—MOJICKYJISIPHBIC
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yPaBHEHUS THIPOJIM3a COOTBETCTBYIOIINX cojel mo 1-oi cryneHu. Ka-
koe 3HaueHue pH (> 7 <) uMeroT pacTBOpPHI 3TUX CONEH?

88. Vkaxure peakuuto cpenbl pactBopoB K,S um Cr(NOj),. OtBer
MOATBEPIUTE MOJICKYJISIPHBIMU U HOHHO-MOJIEKYJIIPHBIMU YPABHEHUSIMU
peakumni. HazoBute mpoayKTsl ruapoin3a JAaHHBIX COJIEU IO 1-0M CTy-
MICHU.

89. Onumute noenenue B Bojie coin NagPO,4 u paccMoTpute paBHO-
BECHE B €€ pacTBOpE MpH J00ABICHUU CIEAyHONuX BemecTB: a)H,SOy,
0) KOH, B) ZnS0O,. /laiiTe MOTUBUPOBaHHBIN OTBET Ha BOMPOC: B KAKUX
caydasx ruapoau3 Qocdara Hatpus ycuiautcsa? CocTtaBbTe€ HOHHO-
MOJIEKYJIAPHBIE U MOJIEKYJIIPHBIC YPAaBHEHUS TMAPOJIU3a COOTBETCTBY-
IOIIMX COJIEM U YKaxkute pH ux pactsopa.

90. . Kakue u3 map conel B BOJIHBIX PACTBOPAX B3aUMHO YCHJIUBAIOT
rugpoau3 apyr apyra: a) FeCl; u Na,COj; 0)Fey(SO4); u AlCIs; B)
NH;Cl u K,SO3? Ilouemy? CocTraBbTe MOJICKYJSIPHbIE W HOHHO-
MOJIEKYJIIPHBIC YPABHEHHUSI COOTBETCTBYIOIINX PEAKITUH.

91. Kakast U3 1ByX COJI€d IIPU PaBHBIX YCIOBUSIX B OOJbIIEH CTEIICHU
noasepraercs ruaponn3y: NaCN mimn NaClO; MgCl, umu ZnCl, ? To-
yemy? CoCTaBbT€ MOHHO-MOJIEKYJISIPHBIE M MOJIEKYJSAPHbIC YpPaBHEHUS
TUAPOJIA3a COOTBETCTBYIOMINX COJIEH.

92. Ilpu cmemmBanuu pactBopoB K,S u CrCl; kaxxgas u3 B3sSThIX CO-
JIed TUJIPOU3YETCsl HEeOOpaTUMO JI0 KOHIA ¢ 0Opa3oBaHHEM COOTBET-
CTBYIOIIUX OCHOBAaHMSI U KUCIOTHI. COCTaBbTE MOHHO-MOJIEKYJIPHBIE U
MOJICKYJIIPHBIC YpaBHEHUS THAPOJIM3a KaXI0W U3 COJIE U ypaBHEHUE
COBMECTHOTO TMIPOJIN3A.

93. Kakue u3 coneiiCry(SO4)3, K,S, RbCl moaseprarorcst rumponuzy?
[Touemy? CocTaBbTe MOJICKYJISIPHbIE U HOHHO—MOJIEKYJISIPHBIE YpaBHE-
HUSI TUIPOJIN3a COOTBETCTBYIOIMIMX cojied no 1-oi ctynenu. Kakoe 3Ha-
yeHue pH (> 7 <) uMeroT pacTBOPHI ITUX COJICH?

94. Vkaxute peakiuto cpeabl pactBopoB NazPO, u ZnSO,4. OtBer
MOATBEPIUTE MOJIEKYJISIPHBIMA U MOHHO-MOJIEKYJIIPHBIMU YPABHEHUSIMU
peakunii. HazoBuTe mpoayKThl TUAPOJIN3Aa JAHHBIX COJIEW MO 1-0W CTy-
TICHH.

95. Onumute noBenenue B Boje coiau ZnCl, u paccmorpute paBHO-
BECHE B €€ pacTBOpe MpH J00aBJICHUU CIEAYIOMMX BemlecTB: a)H,SOy,
6) NaOH, B) CH3COOK JlaiiTe MOTUBUPOBaHHBII OTBET Ha BOIPOC: B
KaKUX ClIy4yasX THAPOJU3 XJopuja uHka ycwintcsi? CocTaBbTe MOH-
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HO-MOJICKYJIIDHBICE M MOJIEKYJIIPHbIC YpPaBHEHUsI THAPOJINU3a COOTBET-
CTBYIOIIMX COJIEN U yKaxurte pH ux pacrtBopa.

96. Kakue u3 map cosneid B BOJHBIX PAacTBOpPax B3aMMHO YCUJIMBAIOT
ruapoan3 apyr apyra: a)NiSO, u CH3;COOK; 6)FeCl 3 u Pb(NOs3),; B)
NH;NO3; u Na,CO3? Ilouemy? CocTaBbTe€ MOJEKYJISAPHBIE U HOHHO-
MOJIEKYJIIPHBIC YPABHEHHUSI COOTBETCTBYIOLINUX PEAKITUH.

97. Kakas U3 IByX COJIEH MpPH paBHBIX YCIOBUSAX B OOJIBIIEH CTEIIEHH
noasepraercs ruaponu3y: NaCN uwiun CH3;COONa; SnCl, umm SnCly, ?
[Touemy? CocTaBbT€ MOHHO-MOJICKYJISIPHBIE U MOJIEKYJISIPHbIE YpaBHE-
HUSI TUJIPOJIU3a COOTBETCTBYIOIIUX COJIEH.

98. IIpu cmemmBanuu pactBopoB K,SO3 1 PD(NO3), kaxknas u3 B3s-
TBIX COJIEW THAPOJU3YETCS HEOOpaTUMO J0 KOHIIAa ¢ 00pa3oBaHUEM CO-
OTBETCTBYIOIIMX OCHOBaHUS W  KuCIOThl. CocTaBbT€ HMOHHO-
MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THAPOIN3a KKIOH U3 CO-
Jel 1 ypaBHEHHE COBMECTHOI'O THAPOJIN3A.

99. Kakue u3 comneiitFe(NO3)s, K3,POy4, Na,SO4 monsepraroTcst rugpo-
nn3y? Ilouemy? CocTaBbTe€ MOJEKYJISPHBIE U MOHHO—MOJIEKYJISIPHBIE
YpaBHEHUS THIPOJIM3a COOTBETCTBYIOIIUX coJieil o 1-oit ctynenu. Ka-
Koe 3HaueHue pH (> 7 <) UMEIOT pacTBOPHI ITUX COECH?

100. Onummre nosenenue B Boje coiau Pb(NOj), u paccmorpute
pPaBHOBECHE B €€ pacTBOpPE IpHU A0OABICHUM CICIYIOIIMX BEIIECTB: a)
KOH, 6) HCI, B) NaNO, [laliTe MOTUBUPOBAaHHBI OTBET Ha BOIPOC: B
KaKWX CIIy4asx THAPOJIN3 HUTpata cBUHIA ycuiuTcsi? CocTaBbTe MOH-
HO-MOJICKYJISIpHBIE U MOJICKYJISIpHBIE YpPaBHEHUS THAPOJIU3a COOTBET-
CTBYIOIIMX COJIEN U YKaxkuTe pH ux pacrsopa.

Kecmkocmb 60061 u memoowl ee ymazueHus

101. Bona conepxwut 0,12 1 MgSO,4 u 0,243 r Ca(HCO3), na 1 autp.
Onpenenuth 00UIyI0 KECTKOCTh BoAbl. [IpuBectn peakuuu gocdarHo-
ro METO/ia YMSTUYEHHUS BOJBI, COJIEPKAIICH TaHHBIE COJIH.

102. Ycrpanenune BpemMeHHOU xécTkocTA 100 J1 BOJIBI, BBI3BAHHOU
IPUCYTCTBUEM TUJIpOKapOOHATa MarHusi, MOTpedoBano 4 T TUAPOKCUIA
HaTpusa. CocTaBUTH ypaBHEHHE pEAKIIMM M PacCUMTaTh, YEMY paBHA
KECTKOCTbH BOJIBI.

103. CkoJibKO TameéHoi U3BECTH HEO0OXOIUMO MpuOaBUTH K 1 M° BO-
Ibl, 4TOOBI YCTPAHUTh BPEMEHHYIO KECTKOCTb, PaBHYI 7,2 MAKB/1?
[IpuBecTH COOTBETCTBYIOIIEE YPAaBHECHUE PEAKIIUU.
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104. Kakas macca cynbdarta kanbiusa coaepxxkutcst B 200 71 BOJbI, €Ciiu
KECTKOCTh, 00yClaBIMBacMas 3TOM CoJiblo, paBHa 8 MIkB/N? [IpuBectu
ypaBHEHHUE PEaKIuy 0apueBOro METO/1a YMSITUCHUS BO/IBI.

105. KapOGoHnatHas kECTKOCTh BOJIbI paBHA 5 MAKB/J1. Beruuciautse, ka-
KO€ KOJIMYECTBO TUAPOKapOOHATa KaIbIUs COAEPIKUTCS B 5 J1 3TOM BOIbI
(oTBET BBIPA3UTh B rpammax). CocTaBUTh ypaBHEHUE PEAKIIUM TEPMUYEC-
CKOTO YMSITYEHHUS BOJIBL..

106. Bpraucauth BPEMEHHYIO KECTKOCTh BOJBI, 3HAsA, YTO IS PEaAK-
MU C TUAPOKapOOHATOM MarHus, coaepxkaimiemcs B 200 cM° BOJBL, Tpe-
oyercs 15 cm® 0,08 H pacTtBOpa coyisiHOM KUCHOThI. [IpuBecTn ypaBHe-
HHUE COOTBETCTBYIOIIEH PEAKLIUU.

107. ITpu onpeneaeHuu 00IIEH KECTKOCTH BOJIbI KOMILJIEKCOMETPHUYE-
CKMM M€TOJIOM Ha TutpoBaHue 200 Mi1 mcciienyeMon BOJbI MOIUIO 5,5
ma 0,1 # pactBopa komruiekcoHa III. Berauciaute oOIIyI0 KECTKOCTH
BO/IbI

108. Kakyro maccy kapOoHaTa HaTpus HajaO MpUOaBuUTH K 1 M° BOZBL,
YTOOBI YCTPAHUTh KECTKOCTh, paBHYIO 8 MIKkB/N? [IpuBecTn ypaBHEHHE
pEaKINHU.

109. B 10 1 Bogsl coaepxkutcst 38 Mr rugpokapooHara Maraus u 108
MI' TUJpOKapOOHATa KalblUs. BBIYUCIUTH OOIIYIO KECTKOCTH BOJBI.
[IpuBecTn ypaBHEHUS PEAKIUN TEPMHUUYECKOTO YMSITUYEHUS BO/IBI.

110. ITpn xunsuernn 250 M1 BOIBI, COJEPKAIIEN TOJIBKO THAPOKAP-
OoOHaAT MarHusi, BbIMTAJI OCajiok maccoil 4,5 mr. Uemy paBHa KECTKOCTh
BOJIbIL. [IprBeCTH ypaBHEHHE pEAKIUH.

111. BeluyucnuTh BpEMEHHYIO )KECTKOCTh BOJIbI, 3HAsI, YTO HA PEAKIUIO
¢ TUApPOKapOOHATOM MarHus, cojepsxanmumcs B 200 M1 3TOH BOJIbI, IO-
TpeboBanock 5 mi 0,1 H pacTBOpa cosisiHON KUCIOTHL. COCTaBUTH YpaB-
HEHUE PEAKLINHU.

112. CkonbKO rpaMMOB THAPOKCHUAA KaIbIIMs HEOOXOAUMO TPHUOABUTH
Kk 1000 1 BoabI, YTOOBI yJAIUTh BPEMEHHYIO KECTKOCTh, paBHYIO 2,86
M3KB/11? COCTaBUTh YPaBHEHUE PEAKIIUU.

113. B 1 M° Bozsl coaepxurcs 140 r cynbdara maruus. Beruucnure
KECTKOCTb 3TOM BOAbL. [Ipu BeauTe ypaBHEHUE pEaKLIUU.

114. Yemy paBHaA KECTKOCTh MPUPOTHOU BOJBI, €CIH COIACPIKAHUE
MOHOB MarHus B Her cocrtasiseT 121,6 mr/a? [lpuBecTu ypaBHEHUS pe-
aKIMd KAaTHOHUTHOIO YMSTYEHUsS BOJABI C HCHOJb30BaHuMeM H-
KAaTUOHHUTA.
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115. Onpenenuts KeCTKOCTh BOJIbI, €ciu B 1 11 ee conepxkutcs 0,1002
r nonos Ca’" u 0,03648 r noHoB Mg2+' [IpuBecTn ypaBHEHHS pEaKIUN
yCTpaHEHHsI KapOOHATHOM )KECTKOCTH TEPMUUECKUM METOOM.

116. Bona conepxkut 0,12 1/1 pacTBOpEHHOr0 THAPOKApOOHaTa Kajlb-
1. Ckonbko HYkHO npudasuth u3Bect Ca(OH), k 100 MaBOBI, UTO-
Obl ocaauTh TUApPOKapOOHAT B BuJE kapOoHara? IlpuBectu ypaBHEHUE
COOTBETCTBYIOILIEH PEAKIIUU.

117. Onpenenutb o0uLyr0 KECTKOCTh BoAbI, B 100 1 KOTOpOI conep-
xKUTCA 8,5 T xyopuaa maraus, 11,8 T xjaopuaa kaneus, 6,1 r rugpokap-
Oonata marnus 1 18,3 r ruapokapOoOHaTa KaJbI[usl.

118. Onpenenuth 001yI0 XECTKOCTH BOABL, B 10 11 KOTOpO# conep-
xutca 0,95 r xnopuaa maruus, 2,22 r xjaopuaa Kausuus, 0,73 T ruapo-
kapOoHaTa maruus u 2,43 T ruipokapOOHaTa KaJbIIusl.

119. Paccuuraiite xKapOOHATHYIO, HEKapOOHATHYIO M OONIYIO KECT-
KOCTb BOJIbI, coAepxaiiyro B 10 i: Ca’®" - 40 mr; HCO;3 - 61 mr; C1™ - 35
MT; Mg2+ - 24 wmr.

120. O6mas xKeCcTKOCTh BOJBI paBHA 8,5 MIKB/1I. OTNpeAeIuTh MOCTO-
SHHYIO KECTKOCTh BOJIbI, €CJIU MPU OMPEACICHUU BPEMEHHON KECTKO-
ctu Ha 100 M1 mcopITyeMOM BOABI TPY TUTPOBAaHUU nouwio 6,5 mi 0,1 H.
pacTBOpa COISIHOM KUCIIOTHI.

Inexmponu3s

121.CocTaBbTe CXEMBI 3JIEKTPOJIM3a PACTBOPOB BEHIECTB (HA YIoJib-
HeIx aHonaax): K,SOy; NICl,. Tlpu aaekTpoinse Kakoro u3 MpeIioiKeH-
HBIX BaM BEIIECTB BblAemsieTcs KUciopoa? CKOJIBKO KHUCIOpOAa BhIje-
JIATCS TIPHU DIIEKTPoan3e TokoMm criion 30 A B Teuenue 1,5 yacos?

122. CocrtaBbTe CXEMBI DJICKTPOJIM3a PAaCTBOPOB BEIIECTB (HA YyIroJib-
Heix a”onax): NaOH; AgNOs. Ilpu anexTposnuse, Kakoro U3 Mpeiio-
’KEHHBIX BaM BEILIECTB BbIaeisieTcsl Bogopoa? CKOJIbKO BOJAOPOJA BhIE-
JIUTCS TIPU JIEKTPOJIU3E TOKOM CHIION 25 A B T€UEHUE OJTHUX CYTOK?

123. CocraBbTe CXEMBI AJIEKTPOJIM3a PACTBOPOB BEIIECTB (HA yIoOJib-
HeIX aHonxax): H,SO,; CaCl,. Ckonbko rpaMM CEpHOM KHCIIOTHI IIO/I-
BEPrHETCA DJICKTPOJUTHYECKOMY Pa3JIOKEHUIO B TedeHue 20 MUH MOJ
nercTeueM Toka cuioit 120 A?

124. CocTtaBbTe CXEMbI AJIEKTPOJIM3a PACTBOPOB BEIIECTB (HA YIrojb-
HeIx aHoaax): NaNOs; SnCl,. Kakoe coennHenne oopa3yercst Ha KaToJie
IIPY BJIEKTPOJIN3€ HUTpaTa HaTpua?! Haiinure ero maccy, €Cim 3JIeKTpo-
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nv3 poTekan 2 yaca ¢ cuioit Toka 100 A.

125. CocraBpTe CXEMBI AJIEKTPOJIM3a PACTBOPOB BEIIECTB (HA yIOJib-
HbIX aHogax): CuSO,; FeCl,. Ckonbko rpaMM MeIy BBIICIUTCS HA DJICK-
TPOJi€ TPU MPOIYCKAHUU YEpEe3 PacTBOpP dSJIeKTpoaurta 3apsaa 241,25
Kn?

126. CocraBbTe CXEMBI AJICKTPOJIM3a PACTBOPOB BEIECTB (HA yIoJib-
HeIx aHonax): HCI; Cr(NOj),. PaccuunTaiite crity TOKa, KOTOPBIN BbIJIE-
vt 50 T Bogopoaa u3 pacrBopa HCI B Teuenue 20 muH.

127. CoctaBbTe CXEMBI AJICKTPOJIM3a PACTBOPOB BEIIECTB (Ha yroJib-
Heix aHonax): KOH; CuCl,. Haiigute cuiay Toka, ¢ KOTOPOH HMPOBOAST
anekTpoau3 pactBopa CuCl,, maccoii 16,79 r, B Teucuue 20 MUH.

128. CocTaBbTe CXEMBI AJIEKTPOJIM3a PACTBOPOB BEIIECTB (HA YroJib-
HeIx aHonaax): AgNOs; CoCl,. Onpenenure maccy cepeOpa, BbIICINB-
HIerocsi Ha KaToJe MpU MPONMYyCKAHUU YEepe3 pacTBOpP HUTpaTa cepedpa
Toka cuiior 50 A B Teuenue S0 MuH.

129. CocTtaBbTe CXEMBI AIEKTPOJIM3a PACTBOPOB BEMIECTB (HA YroOJib-
ueIx aHogax): BeCly; CdSO,. PaccuuTaiite 371€KTPOXUMUYCCKUN IKBH-
BaJICHT XJIOpHAa OCpUILIS.

130. CocTaBbTe CXEMBI AIEKTPOJIM3a PACTBOPOB BEMIECTB (HA YroJib-
HbIX aHonax): HNOs; CuBr,. [Ipu snextponnsze Kakoro u3 MpeyiokKeH-
HBIX BaM COeJMHEHUM oOpaszyetcs BoaopoAa? Omnpenenure o0bEM BOIO-
poaa, €CM 3JIEKTPOJUTHYECKOE Pa30KEHUE MPOBOJAT TOKOM CHIIOU
200 A B TeueHue 2 4acos.

131. CocTaBbTe CXEMBI AIEKTPOJIM3a PACTBOPOB BEMIECTB (HA YroJib-
Heix aHomax): Ca(OH),; NICl,. Kakoe kommuecTBO 3JIEKTpHYECTBA
HEOOXOAUMO MIJIS 3JIEKTPOXUMHUYECKOTO NpeBpalieHust 34 T TUIPOKCUIA
KaJabIug?

132. CocraBpTe CXEMBI 3JIEKTPOJIMN3a PACTBOPOB BEIIECTB (HA YyroJib-
HeIX aHonax): PtCl,; Sn(NOj),. Kak 10ar0 HY’KHO MPOBOAUTH JIEKTPO-
nv3 i nosydeHus 19,5 r miatusel, eciiu cuiia Toka cocrasisgeT 120 A?

133. CocraBbTe CXEMBI 3JIEKTPOJIMN3a PACTBOPOB BEIIECTB (HA yroOJib-
Heix aHogax): CuCl,; FeSO,. B TeueHne kakoro BpeMEHH OCYIIECTBIISA-
€TCs DJICKTPOJUTHUYECKOE passioKeHue 38 T XJjopujaa MeIu, ColepiKa-
nxcda B pactBope? Crita Toka paBHa 65 A.

134. CocraBbTe CXEMBI 3JIEKTPOJIMN3a PACTBOPOB BEIIECTB (HA yroOJib-
HeIx aHozaax): Ba(OH),; NaCl. Ilpu snekTpoau3e Kakoro u3 Ipejio-
KEHHBIX BaM COEJUMHEHUU o0pazyercs kuciopoi? Ompenenutre oObEM
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KHUCJIOPOJIa, €CJIM AJIEKTPOJIUTUUECKOE PA3I0KEHNE TTPOBOISAT TOKOM CH-
nou 40 A B Teuenue 1 ygaca.

135. CocTaBbTe CXeMbI AJISKTPOJIM3a PACTBOPOB BEIISCTB (HA YIrojb-
HeIX aHogax): MnBr,; Ni(NOs),. Onpenennure 31eKTPOXUMHYECCKUE IK-
BUBAJICHTHI BEIIECTB, OOPa3yIOMIMUXCS HA KaTOJE MPH AJIEKTPOJIU3E HUT-
pata Hukesa(l1l).

136. CocraBbTe cxembl ekTposin3oB pactBopa AGNO;, mpoTekaro-
IIMX Ha YTOJIBHOM W PacTBOPUMOM cepeOpsitHOM aHojax. B uém Oygaet
3aKiodaThesa paznuune? OmnpeaenuTe mMaccy cepedpa, BBIJICIUBIIETOCS
Ha KatoJie npu nponyckanuu Toka cuinot 100 A B Teuenue 30 MuH ye-
pe3 pactBop AgNO3?

137. CocraBbTe cxeMmbl dekTpoau3a pactBopoB ZN(NO3),, mpoTeka-
IOIUX Ha YTOJbHOM WM PacTBOPMMOM IIMHKOBOM aHozax. B uém Oymer
3akmodarbea paznuuue? Onpenenure o0bEM rasa BBIICIMBIIETOCS Ha
KaToJe MpHu mpornyckanuu Ttoka cuinor 50 A B teyenune 10 MuH udepes
pactBop ZN(NO3),?

138. CocraBbTe cxembl atekrposinsa pactBopoB NiCly, mpoTekaromnux
Ha YTOJbHOM U PACTBOPUMOM HHUKEJIEBOM aHojax. B uém Oyner 3akito-
yaThes paznuune? Kakoi 3aps Hy>)KHO IPOIMYCTUTh Yepe3 PacTBOP XJIO-
puaa Hukens (YroiabHbIA aHOJ), YTOOBI IMOJBEPTrHYTH MPEBPAIICHUIO
0,325 xsopuaa HUKeA?

139. CocraBbTe cxembl dekTpoiu3a pactBopoB T1(NOj),, mporeka-
IOIIUX Ha YTOJBHOM M PAaCTBOPHMMOM THUTAaHOBOM aHojax. B uém Oyner
3aKJovaThes paznuuue? OnpenenuTe CUily TOKa, MPOIMyCKaeMoro uepes
pactBop Ti(NO3), B Teuenne 20 MuH, eciii 00bEM Ta3a, BBIICITUBIIETOCS
Ha aHoJie, cocTaBisieT 2,79 n (yrojapHblid aHo)?

140. CocraBbTe cxeMbl 3JekTposin3a pactBopoB COCl,, mporekaromux
Ha YyTOJBbHOM M PacTBOPUMOM KOOalbTOBOM aHoAax. B uém Oyner 3a-
KJIIOYaThCa paznunune? PaccunranTe 3JIEKTPOXMMUYECKANW 3KBUBAJICHT
BBIJICTTUBIIIETOCS Ha aHOJE MPOAYKTa (JIEKTPOJIU3 MPOBOASAT HA YTOJib-
HOM aHOJE).

Koppo3ua memannos
141. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHHUSI MPOLECCOB,
MPOTEKAOUIUX B KAXJOM U3 CIIy4aeB, U CXEMY KOPPO3UOHHOIO 3JIEMEH-
Ta JUIsl CIydasi 3JEKTpoXuMudecko koppo3uu. a) [llepoxosaras xenes-
Has TJIaCTHHKA B cpejie razoo0pa3Horo xjiopa npu T>573 K;0) Kakoit u3
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aByx MetauioB (Fe/Ti), KOHTaKTUPYIOIIKUX B KOHCTPYKIIMH, OyJIET T0/-
BEpraTbCsl pa3pylieHu0? MeTamnmdeckoe W3AENUEe HaXOAUTCS B pac-
tBOpe CuCl,.

142. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
IIPOTEKAIOIINX B KAXJAOM U3 CIy4aeB, U CXEMY KOPPO3HOHHOI'O 3JIEMEH-
Ta JJIs Ciiy4as 3JIEKTPOXUMHUYECKON kopposuu. a/ [lonupoBanHas mia-
CTHHA U3 YTJIEPOJUCTOMN CTAIM B CYXOM XJIopoBojaopoie npu T>300 K;6/
Kakum - aHOAHBIM WJIM KaTOJHBIM — MOKPBITHEM OYJIET LIUHK, €CIIH U3-
Jieue U3roTOBJIEHO U3 kene3a? Hanummre cxemy KOppO3HOHHOTO IIPO-
1ecca, NPOTEKAMIEro NP HapYWIEHUH LEJOCTHOCTU MOKPBITUS B pac-
tBOpe (NH,4),SO0, .

143. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHHUS MPOLECCOB,
MIPOTEKAIOIINX B KaXKJIOM U3 CIy4aeB, U CXEMY KOPPO3MOHHOIO 3JIEMEH-
Ta JJIsl CIydasi QJIEKTPOXUMHUUECKON Koppo3uu. a/ [lomupoBaHHas anito-
MUHHEBAs IUIaCTUHA B cyxoM Bo3ayxe npu T>400K;0/ B kauectBe npo-
TEKTOpa ISl 3alIUThl OT KOPPO3UHU CTAIBHBIX H3ACIHA HUCIOIB3YIOT
antoMuHM. COCTaBbTE CXEMY MPOLIECCOB, JIEKAIUX B OCHOBE 3aLUTHO-
o JICUCTBUS MPOTEKTOPA, poTeKkaronmx B pactBope Mn(NOs),; .

144. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
IIPOTEKAIIINX B KAXKJAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta IJIs Ciy4as 3JIeKTpOXUMHUYEecKor koppo3uu. a/ [llepoxoBaTas xeines-
Has TJIaCTUHKA B cyxoM Bo3ayxe npu T>373K;6/ Kakoil U3 nByx mera-
aoB (Cu/Ti), KOHTAaKTHPYIONTUX B KOHCTPYKIIMH, OYIET IMOJBEPTaThCS
paspyuieHuto. Metamdyeckoe u3enne Haxoaurcs B pactsope KsS;

145. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHHUS IPOLECCOB,
IIPOTEKAIIINX B KaXKJAOM U3 CIIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JJIsl cllydasi 3JIEKTPOXUMUYECKor Koppo3uu. a/ lllepoxoBaras IMHKO-
Basl IJIACTUHKA B cyxom cepoBojoponae npu T>300K;6/ Kakum - anon-
HBIM WJIM KaTOJHBIM — MOKPBITHEM OYJIET XpOM, €CIIA U3/ICJINE U3TOTOB-
JeHo u3 xkene3za? Hamummre cxemy KOppO3HMOHHOTO IpoIecca, IpoTe-
KalollleT0 TMPH HAPYUIEHUH LEJIOCTHOCTH TMOKPBITUSI B PacTBOpE
CU(NOg)z.

146. Onpenenure tun koppo3uu. CocTaBbTe YpaBHEHHUS MPOLIECCOB,
NPOTEKAOIINUX B KaKIOM U3 CIIy4aeB, U CXEMY KOPPO3HOHHOIO 3JIEMEH-
Ta I CiIy4as 3JIEKTPOXUMHUYECKON Koppo3uu. a/ M3orHyTas miactuHa
U3 YIIepOoUCTON CTaIM B CyXoM XJiopoBojopoje npu T>300K;6/ B ka-
YEeCTBE MPOTEKTOpA ISl 3aIIUTHl OT KOPPO3UM CTAJbHBIX M3IEIUI HC-
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MOJIB3YIOT MapraHen. COCTaBbTE CXEMY IPOLIECCOB, JIEKAINX B OCHOBE
3aIUTHOTO IEUCTBUA MPOTEKTOpa, mpoTekatomux B pactBope NaHCOs.

147. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
MPOTEKAIOIINUX B KAKIOM U3 CIy4YaeB, U CXEMY KOPPO3UOHHOTO 3JIEMEH-
Ta JJIs ciydasi aJeKTpoxumudeckon kopposun. a/ IllepoxoBaras amio-
MUHHMEBAs IUIaCTUHA B BojsiHOM mape npu T>423K;6/ K kakomy Tumy
MOKPBITUS OTHOCUTCS OJIOBO Ha Meau? Hanumure cxemy KOppO3MOHHO-
ro IMpOLECCa, NPOTEKAOWIETO TP HAPYUIEHUHU LIEJTOCTHOCTU MOKPBITUA
B pacTBope cyibduaa Kauus?

148. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHHUS MPOLECCOB,
MMPOTEKAIINX B KAXKIAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOTO 3JIEMEH-
Ta JUIS CiIy4asl DJICKTpOXUMUUYeckol koppo3uu. a/ [lomupoBaHHas LMUH-
KOBasl IUIaCTHHA B CyXoM cepoBojoponae mnpu T>360K;6/ marnuero-
ATFOMUHHEBBIN CIUIaB SKCIUTYaTUPYETCS BO BIAXKHOU aTMOc(hepe BO3Iy-
Xa.

149. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
MPOTEKAIINX B KAXKIAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOTO 3JIEMEH-
Ta JIsl ciydasi 3JIEKTPOXUMHUYECKOW Koppo3uu. a/ M3orHyras miacTuHa
W3 YIJEPOAMCTON CTadu B HACHIIIEHHOM KHCJIOPOJOM O€H3UHE MpH
T=298K; 0/ amoMHuHHEBOE U3JEIINE C MEAHBIMH 3aKJIEIIKAMHA HaXOIUTCS
B pactBope Na,SO3; npu T=298 K.

150. Onpenenure T koppo3un. COCTaBbTE ypaBHEHUSI MPOLECCOB,
MPOTEKAIINX B KAXKIAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOTO 3JIEMEH-
Ta JJIsI ClIydas 3JEKTPOXUMHUYECKOW koppo3uu. a/ [lonmupoBaHHas ato-
MUHMEBAS TIJIACTUHA B cyXoM Bozayxe npu T>398K;6/Kakum - aHOTHBIM
WU KaTOAHBIM — TOKPBITHEM OYyAET XPOMOJIOBO, €CIIA H3JENIUe H3ro-
TOBJICHO W3 kele3a? Hanummure cxeMy KOppO3HOHHOTO Ipolecca, mpo-
TEKAIOIIETO MPU HAPYILICHUU LEJIOCTHOCTU TMOKPBITUA B PACTBOPE Kap-
OoHaTa HaTpus.

151. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUSI MPOIECCOB,
MPOTEKAIINX B KAXKIOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOTO 3JIEMEH-
Ta JJIsl cliy4as 3JIEKTPOXUMHUYECKOW Koppo3uu. a/ [lomupoBanHas miia-
CTHHA U3 yTJIEPOIUCTON CTaIM B CyXOM xjopoBojopoae rpu T>350K;06/
B kauecTtBe mMpOTEKTOpa AJIS 3aIIUTHI OT KOPPO3UU CTAJIbHBIX WU3ACIUN
UCIIOJIB3YOT HMUHK. COCTABbTE CXEMY IIPOLIECCOB, JIEKAIIUX B OCHOBE
3al[UTHOTO JICUCTBUS MPOTEKTOPA, MPOTEKAOIINX B MOPCKOM BOJE.

152. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHUSI MPOLECCOB,
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MPOTEKAIOIINX B KAXKJAOM U3 CIIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JUIs Ciaydas 3JIeKTpoxXuMuueckor kopposuu. a/ IlllepoxoBaTas xe-
Je3Has IUIACTUHKAa B HACBIIIEHHOM KHUCJIOPOAOM KEPOCHHE IpHU
T>298K;0/ mnactuHa U3 JaTyHHu (CIUIaB IIMHKA C MEJbI0) AKCILTyaTUPy-
€TCSl B pAaCTBOPE CEPHOU KUCIIOTBHI.

153. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
MPOTEKAIOIINX B KaXKJAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JUIs Ciiy4as dJEKTpPOXUMHUYECKOr Koppo3uu. a/ [lomupoBaHHas mia-
CTUHA U3 YTJIEPOJUCTOM CTaJIM B HACBIIIEHHOM XJIOPOM KEPOCHUHE NpHU
T=298K; 6/ megHoe u3nenus, MasHHOE CEPeOPOM DKCILTyaTUPYETCS B
pactBope KOH.

154. Onpenenure Tun Koppo3uu. CocTaBbTe ypaBHEHHS MPOLIECCOB,
MPOTEKAIOIINX B KAXKJAOM U3 CIIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JUIsI cIydasi DJIEKTPOXUMHUUECKON kKoppo3un. a/ [lonupoBaHHas 1UH-
KOBasl IJIACTHHA BO BJIakHOM Bo3ayxe npu T>300K;0/ Kakoit u3 nyx
metatoB (Cr/Sn), KOHTaKTHPYIONUX B KOHCTPYKIIUH, OYIET IOJBEP-
raTbCs paspylieHno? MeTalmyeckoe U3JeIue HaXOAUTCS B PacTBOPE
CUCIZ.

155. Onpenenure Ttun kKoppo3uu. CocTaBbTe ypaBHEHHS MPOLIECCOB,
IIPOTEKAIIINX B KAXKJAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JUISL cllydasi SJIEKTpOXUMUYecKoi koppo3uu. a/ [lonupoBaHHas xe-
Jie3Hasl TUIaCTMHA B BOJSHOM mape npu 1>473K;0/ Oumeraiumnueckas
kommosunus Cu/Ag B pacteope KCI mpu T=298 K.

156. Onpenenure tun koppo3nu. COCTaBbTE YpaBHEHHS IPOLIECCOB,
MIPOTEKAIIINX B KaXKJAOM U3 CIYy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JJIsl cilydasi 3JIeKTpoXxuMuueckon kopposuu. a/lllepoxoBarast antoMu-
HUEBas MJIACTUHKA B CyXoM xyiopoBogopoze mpu T>380K;06/ Kakoil u3
nByx metayioB (Cu/Fe), KOHTaKTUPYIOMIUX B KOHCTPYKIIMH, OYIET TO/I-
BepraTbcsi pazpylieHuo? MeTamunmdyeckoe M3AENNe HaXOIHUTCS B pac-
tBOpe Na,SOs3;

157. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHHUSI MPOLECCOB,
NPOTEKAOIINUX B KaKJIOM U3 CIIy4aeB, U CXEMY KOPPO3UOHHOI'O 3JIEMEH-
Ta JUIsl CIydasl SJIeKTpOXUMHUUEeCcKOl Koppo3uu. a/ [llepoxoBaTtas MmenHas
MJIaCTUHKA B CyXOM cepoBojiopoje npu T>330K;6/ B kauecTBe mpoTek-
TOpa JJIsl 3alIUTHl OT KOPPO3UHU CTAIBHBIX U3/ICJIUN UCIONB3YIOT IIUHK.
CocraBbTe cxXeMy IPOILIECCOB, JEKAIIMX B OCHOBE 3aLIUTHOTO JACHCTBUS
IPOTEKTOPA, MPOTEKAIOIINX B paCTBOPE CyJb(paTa aJTtOMUHUA.
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158. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHHUS MPOLECCOB,
MPOTEKAIOMINX B KaXKJIOM U3 CIy4aeB, U CXEMY KOPPO3MOHHOIO 3JIEMEH-
Ta JJIs ciydasi dJIEKTpOXUMHUYECKOU Koppo3uu. a/ IlonupoBaHHas miia-
CTHHA M3 YTJIEPOJMUCTON CTajlu B razoo0pa3zHom xjope npu T>398K;0/
raimpBanonapaAl/Hg HaxonuTes B HEHTpanbHON BOIHOM cpejie.

159. Onpenenure tun koppo3un. COCTaBbTE ypaBHEHUS MPOIECCOB,
MPOTEKAIOIINUX B KAXKJIOM U3 CIy4aeB, U CXEMY KOPPO3MOHHOI'O 3JIEMEH-
Ta JUIs Ciiy4as dJEKTpPOXUMHUYECKOr Koppo3uu. a/ [lomupoBaHHas mia-
CTMHA U3 YTJIEPOJUCTON CTAM B Cyxux mapax Opoma npu T>320K;06/
Kaxkoii u3 nByx mertamioB (Pb/Cu), KOHTaKTHPYIOIIKUX B KOHCTPYKIIUH,
OyzeT moaBeprarbes paspylieHuo? Meramindeckoe u3ieane HaxoauT-
cs B pactBope FeCly;

160. Onpenenure tun koppo3ur. COCTaBbTE ypaBHEHUS MPOIECCOB,
MPOTEKAIOIINX B KaXKJIOM U3 CIy4aeB, U CXEMY KOPPO3MOHHOI'O 3JIEMEH-
Ta JJIs ClIy4as JICKTPOXUMHUUYECKON Koppo3uu. a/ [lonupoBaHHas anio-
MUHHMEBAs IUJJACTUHA B HACHIIIEHHOM KHCJIOPOJOM KEpPOCHUHE MpH
T=298K; 6/ ctampHOE H3AENHE, MaSHHOE OJIOBOM JKCILTyaTHPYETCS B
cpeae COJITHOM KHUCJIOTBHI.

Komnnekcnule coeounenus

161. Onpenenure, yeMy paBHBI 3apsA]l KOMIUIEKCHOTO MOHA, CTEICHb
OKHCJICHUSI U1 KOOPJIMHAIMOHHOE YKCJIO KOMIUIEKCOOOpa3oBaTeisi B CO-
emmaeHMIX:  [Cr (NH3)sCI]Cl,, K;[Cu(CN)g]. Hammmmre ypaBHEHUS
JTUCCOLMAITUY ATUX COCIMHEHUN B BOJIHBIX PACTBOPAX U BBIPAXKCHUS IS
KHeCT'

162. U3 pactBopa komruiekcHoi comu PtCly-6NHs; mHuTpar cepedpa
ocakJaeT BeCh XJIOp B BHUJE XJjopujaa cepeOpa, a U3 pacTBOpa COJHU
PtCl;-3NH;3; — tonpko 1/4 yacTh BXOZISIIETO B €¢ cocTaB XJyiopa. Hamm-
caTh KOOPJWHAIIMOHHBIE (POPMYIBI 3TUX COJEH, YpaBHEHUS AUCCOIHA-
IIUU U BBIPAKEHUS JIJI1 KOHCTAHTBI HECTOMKOCTH.

163.KOHCTAaHTBl HECTOMKOCTH KOMILIEKCHBIX 1oHOB  [HQClL]”,
gHgBu]Z' U [HgJ4]2' COOTBETCTBEHHO PaBHBI 8,5 10'18, 1,0 10°t u 1,5-10°

. Kakoli u3 yka3zaHHbIX MOHOB 00JIaJlaeT MEHBIIEH YCTOMYMBOCTHIO?
3anuuuTe A1 HEro ypaBHEHUE AUCCOIMANNU U BhIpakeHue sl Kieer, a
TaKke KOOPAMHALMOHHYI (OPMYITy COCIWHEHUs, COAEPKAIIEro 3TOT
KOMILJIEKCHBI UOH.

164. CocraBbTe KOOpPAMHALMOHHBIE (DOPMYJIIBI CIEAYIONMINX COEIUHE-
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Huii cepedpa: AgCIl-2NH;, AgCN-KCN. KoopauHarimoHHOE YUCIIO ce-
pebpa paBHO nByM. Hanuimte ypaBHEHUS AUCCOLMAIIMN STUX COCTUHE-
HUM B BOJJHOM PacTBOPE U BhIpakeHUs s Kieer.

165. Hanuiure KOOpAUHAIMOHHYIO (DOPMYITy KOMILJIEKCHOTO MOHA, B
KOTOPOM KOMILJIEKCOOOpa3oBaTeieM ¢ KOOPJAWHAIMOHHBIM YHUCJIOM,
paBHBIM 6, sIBIsieTCs HOH Fe°*, a nmranmamu — nonsl F. Uemy paBeH 3a-
psn aToro moHa? HamummTe Jyisi HETO YpaBHEHUE JAUCCOIMAIIMU U BbI-
paxenne 1 Kie.

166. Onpenenurte, 4yeMy paBHBI 3apsi]i KOMIUIEKCHOTO MOHA, CTEICHb
OKHUCJICHUSI U1 KOOPJIMHAIIMOHHOE YKCJIO KOMIUIEKCOOOpa3oBaTeis B CO-
enuaeHuAX: [ZN(NH3)4]SO,, Ki[Fe(CN)g]. Hanmummre ypaBHeHUS auc-
COITMALIMM ATHUX COCIUHEHUW B BOJHBIX PACTBOpPaxX M BBIPAKCHUS s
KHeCT'

167. U3 pactBopa komiuiekcHor coiu COClz-6NH3; HuTpar cepebpa
ocaxkJaeT Bech Xyop, a u3 pactBopa comu COCl3'5NH; — Tombko nBe
TpeTu xJiopa. Hamucate koopauHAIMOHHBIE (OPMYJIBI ITHUX COJIEH,
YPaBHEHUS TUCCOLIMALIUY U BBIPAKEHUSI ISl KOHCTAHThI HECTOMKOCTH.

168. KOHCTaHTBI HECTOMKOCTH KOMIUIEKCHBIX HOHOB [CdBr4]4',
[CA(NH,),]*" u [CACI,]* coorBercTBeHHO paBnb 2-107, 8-10° 1 8-107.
VYkaxute, B KAKOM PacTBOpE, COAEPKAIIEM 3TH MOHBI B pAaBHOM MOJISIp-
HOW KOHIICHTPALMH, COLEPXKUTCS MeHbiue nonos Cd**? 3ammmmre s
HEr0 ypaBHEHHUE JUCCOLMAlUU U BbIpaxkeHue s K., a Takxke Koop-
JTUHAIIMOHHYIO0 (POpMYJly COEIUHEHMS, COAEPIKAIIEro 3TOT KOMILJIEKC-
HBIN WOH.

169. CoctaBbTe KOOpAMHAIIMOHHBIE (HOPMYJIBI CICTYIONINX COEIUHE-
Huii kobanpTa: 3NaNO, Co(NO,)3, 2KNO,-NH;3-Co(NO,)s. Koopanna-
IIMOHHOE YMCJI0 KoOallbTa paBHO IecTd. Hanummre ypaBHEHUS THUCCO-
[AALMU STUX COEJUHEHUHN B BOJHOM PAacTBOPE U BhIpaKeHUS TS Kieer

170. Hanuiute KOOpIMHAITMOHHYIO (POPMYJTy KOMILUIEKCHOTO UOHA, B
KOTOPOM KOMILJIEKCOOOpa3oBareyieM C KOOPJIWHAIIMOHHBIM YHCIIOM,
paBHBIM 4, siBisiercst HoH CU”" | a UraHmaMu — MoJeKyJisl Bogsl. Uemy
paBeH 3apsi 3Toro noHa? Hanuiure a1 HEro ypaBHEHUE TUCCOLIMAIIUN
U BeIpaxeHue s K.

171. Tunpokcu allOMUHUSL PACTBOPSIETCA B U30BITKE IIEJIO0YU, 00pa-
3ysl TUJIPOKCOCOCIWHEHHE C KOOPAWHAUMOHHBIM umucioM 6. Kakosa
dbopmyna 3toro coeauHenusi? Hamummmre 151 HEro ypaBHEHHE JTHUCCO-
UK 1 Beipaxenue mist K.
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172. Ilo kakoMy MyTH OPEUMYIIIECTBEHHO MOUJIET PEAKIUS PACTBOPE-
HUA XJlopuaa cepedpa B pacTBope, coaeprxkamieM nonsl Br, CN™ u more-
Kyasl NH3, KOHIIEHTpaIlis KOTOPBIX OJIMHAKOBBIC, €CJIM KOHCTAHTHI He-
croitkoctn kommtekcHeIX HoHOB [AQ(NHs),]", [AgBry] u [Ag(CN),]
COOTBETCTBEHHO paBHbI 6,8-10°, 7,8-10'8 5 1,0-10'21‘? Hamumwure s
ATOT0 MOHA YPaBHEHUE AUCCOIHAIINN U BhIpaxeHue Il Kecr.

173. Onpenenure, 4yeMy paBHBI 3apsiJi KOMIUIEKCHOTO MOHA, CTEICHb
OKHCJICHUSA ¥ KOOPJMHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTess B CO-
enuaeHMIX: [AQ(NH3),]Cl, K3[AI(OH)s] Hanmummure ypaBHEHHUS AUCCO-
[TUAIH 3TUX COCAMHEHUN B BOJHBIX PacTBOPAX M BhIpaKeHUS I K oer.

174. U3 pactBopa xomiutekcHoi comu CrCls-6H,O HuTpar cepebpa
OCaXKkJIaeT BCe XJOpUI- NOHBI, a u3 pactBopa coau CrCls;-5H,O — Tonbko
JIBE TPETH YaCTH, BXOJAIIUX B €€ COCTAB XJIOpHA-HOHOB. HammcaTs Ko-
OpJMHAIIMOHHBIE (POPMYJIBI ATUX COJICH, YPaBHEHUS JUCCOIUAIIUU U BbI-
pakKeHUs JJIsl KOHCTAHThl HECTONKOCTH.

175. Koncrantel HecToiikocTH KomiuiekCHBIX HOHOB [Ag(CNS),.],
[AQ(S;05),]° u [Ag(NO,),]” coorsercrenno pasubl 2-10™, 1,0-107™° u
1,3-107. Ykaxute, B Kakom pacTBOpeE, CoJIepKaIIEM 3TH HOHBI B PABHOMU
MOJIIPHOH KOHIIEHTPAIIHH, COIEPXKUTCA OombIe HoHOB Ag'? Samummre
JUTSI HErO YpaBHEHUE JUCCOIMAIUU U BhIpakeHue i K., @ TaKKE KO-
OpJIVMHAIIMOHHYIO (POPMYITY COCTMHEHUS, COJICPKAIIETO ITOT KOMILICKC-
HBIA MOH.

176. CocTaBbTe KOOpAMHAIIMOHHBIE (HOPMYJIBI CICTYIONINX COEIUHE-
auit atunbl: PtCl,-3NH3, PtCly-NH3-KCl. KoopaunanmonHoe 9uciio
MJIaTUHBI PaBHO 4eThipeM. HamummTe ypaBHEHUS AUCCOIMAIIUUA STUX
COCIMHEHUH B BOJHOM PAcTBOPE U BhIpaKeHUS I Kieer.

177. T'mapokcua uHukens (1) pactBopsiercss B U30BITKE BOJAHOIO pac-
TBOpa aMMHaka, 00pa3ysi aMMHAYHBIM KOMIUIEKC C KOOPAMHAIIMOHHBIM
guciioM 6. KakoBa dopmyna storo coenuHeHus? Hamumare ajisi HEro
ypaBHEHHUE TUCCOIUAINH B BhIpaKeHHE I Kieer

178. Ilo kakoMy MyTH NPEUMYIIECTBEHHO MTOUIET PEAKIUS PACTBOPE-
HUs1 OpoMma cepebpa B pacTBope, coaepskaiieM noHbl J, CN™ u more-
Kyiael NH3, KOHIIEHTpaIiss KOTOPBIX OJWHAKOBBIC, €CJIM KOHCTAHTHI He-
croiikoctr koMmrurekcHbix HoHOB [Ag(NHs)o]", [Agl® u [Ag(CN),]
COOTBETCTBEHHO PaBHBI 6,8-10'8, 1,8-10'14 5 1,0'10'21? Hanmmmure nns
ATOr0 MOHA YpaBHEHHUE JUCCOIMAIINN U BhIpaxkeHue Il Kecr.

179. Onpenenurte, yeMy paBHBI 3apsiJi KOMIUIEKCHOTO MOHA, CTEICHb
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OKHUCJICHUSI U1 KOOPJIMHAIIMOHHOE YKCJIO KOMIUIEKCOOOpa3oBaTeis B CO-
emuaenusx: [Cr(NHs),Cl]Cl, K;[Hgds] Hamummre ypaBHEHHS AHCCO-
[AAIMU STUX COCUHEHUN B BOJHBIX PACTBOpaX U BhIpaKeHUs s Kieer.

180. Hanuiure KOOpAUHAITMOHHYIO (DOPMYITy KOMILJIEKCHOT'O MOHA, B
KOTOPOM KOMILJIEKCOOOpa3oBaTeyieM ¢ KOOPJAWHAIMOHHBIM YHUCJIOM,
pPaBHBIM 6, SIBIISIETCSI MOH Fe** , a murannamu — nonst CN'. Uemy paBeH
3apsi] ATOro MoHa? Hanummre /i1 HEro ypaBHEHUE AUCCOIMAIIMU U BbI-
paxenne 1 Kie.

Cnocooul gvipasrcenus KORUEHMPAYUU pacmeopa

181. Onpenenute maccoByro nomawo HzPO, B 6,6M pacTBOpe KHCIOTHI
(ru1oTHOCTH pacTBopa 1,32 r/mit). PaccunTaTth TUTp pacTBopa.

182. CxonbKO rpaMMOB XJIOpHAA ATTFOMUHUS HY>KHO B34Th JIJIS IIPUTO-
toBieHus 2in 0,5H pactBopa? Paccuurtars MOJSPHYIO KOHIIEHTPALUIO
pacTBopa.

183. Bpruuciauth MOJSPHYIO KOHIIEHTPAIMIO pacTBopa, B 0,21 KOTO-
poro coaepxutcsl,74r cynbdara kanus. Yemy paBeH THUTpP ITOTO pac-
TBOpa?

184. Paccuuraiite Tutp 0,2H pacTBOpa a30THOW KHUCJIOTHL. Uemy paBHa
HOpMaJibHAsl KOHIIEHTpAlUs JaHHOTO pacTBopa?

185. Ha nentpanuzanuio 200MJ1 a30THON KHCJIOTHI HM3PaCX0J0BAHO
23,6mn 0,12H pacTBOpa menoyn. Berauciants HOpMaJIIbHYIO KOHIIEHTPA-
[IUI0 PACTBOpA a30THOM KHUCJIOTHI U €r0 TUTP.

186. InotHocTe 1,4M pactBOpa cepHOU KHUCIOTHI coctaBiseT 1,085
r/MJ. BBIYKCIUTH MACCOBYIO JOJIIO CEPHOM KHUCIOTHI M HOPMAaJbHYIO
KOHIIEHTpAIlUIO PacTBOpA.

187. Bpruuciuth MoJisipHyto KoHueHTpauuio 10%-nHoro (mo macce)
pactBopa cyibdaTa Meau, MIOTHOCTh KoToporo 1,107r/mons. Paccuu-
TaTh TUTP PacTBOpA.

188. B xakoM kosiuecTBE BOJBI clieqyeT pactBoputh 30r Opomua
Kaius 11 nonydenus 6%-Horo (1o Macce) pacTBopa.

189. Brruncinuth MOJISIPHYIO U HOpMaJIbHYIO0 KOHIIEHTparuu 16% (1o
Macce) pacTBOpa XJIOpHaa alfOMUHUA IIIOTHOCTHIO 1,149 /M.

190. Ha weutpanmuzanuio 40ma pacTBopa IMIEIOYM H3PACXOJOBAHO
25mn 0,5H pactBOpa cepHOM KUCIOTHI. KakoBa HOpMaIbHOCTH pacTBOpA
menoun? Kakoit o0bem 0,5H pacTBopa COJISTHOM KUCIOTHI TOTpeOOBaCs
ObI 17151 3TOM 1Ienn?
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191. Onpenenuts MaccoByro goiro HCI B 8M pactBope consiHO#M Kuc-
JIOTHI, TIOTHOCTh KOTOporo paBHa 1,23 r/miu. Paccuurarh TUTp pacTBo-
pa.

192. OnpenenuTh MOJISIPHYIO KOHILIEHTPALMIO pacTBOPA, MOJYYECHHOTO
NpU pacTBOpeHUHU cyib(ara HaTpus Maccoi 42,3r B Boge maccoit 300r.
[InoTHOCTH MOJIydeHHOTrO pacTBopa paBHa 1,12 r/mi. KakoBa Hopmaiib-
HOCTB 3TOr0 pactBopa’?

193. OnpenenuTh HOPMAIBHOCTh U MOJISIPHYIO KOHUEHTpatuto 47,7%
(mo Macce) pactBopa GpochopHOI KUCIOTHI, INIOTHOCTh KOTOPOTO paBHA
1,315 r/mo.

194. na weirpanuzauu 20mn 0,1H pacTBOpa KHCIOTHI MOTpeboBa-
J0Ch 8MJT pacTBOpa THApokcuaa HaTpusi. CKOJIBKO TpaMMOB THAPOKCHUIA
HaTpUs CoJepKUT 1 3Toro pacreopa?

195.0npenenuts 00beM 2H pacTBOpa a30THOW KHUCIOTHI, HEOOXOIH-
Moro st npurotoBiaeHus S00mn 0,51 pactBopa. Paccuurath TUTp pac-
TBOpA.

196. Bonnsiit pactBop comepxut 577t HySO4 B 171, IOTHOCTH pac-
TtBOpa 1,335 /M. Onpenenutrs MacCOBYIO JIOJII0 CEPHOM KUCIIOTHI U MO-
JISIPHYIO KOHILICHTPAIMIO pacTBOpa.

197.Berunciure tutp 0,25M pactBOpa cepHOM KHUCHOTHL. YeMy paBHa
HOPMAaJbLHOCTh 3TOTO pacTBopa’?

198.CKk0bKO TPaMMOB CEPHOM KHUCJIOTBI COAEPKUTCA B 211 SH PACTBO-
pa? BeUuCINTE MOJISIPHYIO KOHLIEHTPAIMIO 3TOTO PacTBOpA.

199. Ckonbko TpaMMOB cyJiibpuTa HaTpusi mOTpeOyeTcs s MPUro-
ToBieHusT S5n1 8%-Horo (Mo Macce) pacTBOpa, IUIOTHOCTH KOTOPOTO
1,075? Yemy paBeH Tutp pactBopa’?

200. KakoBa HOpMasbHasi KOHIIEHTpaIsa pactBopa, 800MII KOTOpPOTO
comepxar 12,251 cepHOU KUCIOTHI? BBIUMCINTE TUTP pacTBOpa.

3AJJAHUASA JISA PACUHETHBIX PABOT 11O JJUCHUIIJIMHE
«XHUMMUSA»
2 CEMECTP

BapuaHT pacueTHOU pabOThI ONPENEIISIETCS MO MOPSIKOBOMY HO-
Mepy ¢haMuInu CTYJEHTa B CIMCKE Ipynnbl. BapuaHTsl pacueTHoil pa-
OOTBI TIPEICTABJICHBI B TIPUJIOKEHUH B.



30

OKuciumenbHoO — 60CCMAHOBUMEIbHbBLE PEAKUUU

1. Ucxons u3 crenenu okuciaeHuu xiaopa B coeaunenusx HCI, HCIO;,
HCIO,, ompeaenure, Kakoe W3 HUX SBISCTCS TOJBKO OKHCIUTCIIEM,
TOJBKO BOCCTAHOBUTEJIEM M KaKO€ MOXET IPOSBIATh KaK OKUCIUTENb-
HbIE, TaK U BOCCTAaHOBUTEJbHBbIE cBoiicTBa. [louemy? Ha ocHoBanum
AJIEKTPOHHBIX ypaBHEHUM paccTaBbTe KO3((PUIIMEHTH B YpaBHEHUU pe-
akiuu, uaymei no cxemeKBr + KBr0; + H,S0,4 = Br, + K,S0,4 + H0.

2. Peaxnum Beipaxarotcs cxemamu: P + HIOs+ H,0 = H3P0, + HI,

H,S + Cl, + H,O = H,SO, + HCIl.CocTaBbTe 3JIEKTPOHHBIC YpaBHE-
Hus. PacctaBbre KOd(PUIIMEHTHI B ypaBHEHUSIX peakiuid. Jist kaxmaoi
PEAKIMHU YKKUTE, KAKOE BEIIECTBO SBIISIETCS OKUCIUTENEM, KaKoe —
BOCCTAHOBHTEJIEM; KaKO€ BEIISCTBO OKHCIISCTCS, KAKOE — BOCCTaHaB-
JINBACTCS.

3. CocTaBbTe JIEKTPOHHBIC YPAaBHEHUS W YKAKHUTE, KaKOW IIPOIECC
— OKHCJICHUE WJIM BOCCTAaHOBJIECHHWE — MPOUCXOAUT MPH CIICTYIOIMIHNX
npeBpameHHﬂx:AS3' —As™; N* 5N*; § — S°. Ha ocHoBaHHH dJ1ek-
TPOHHBIX YpPaBHEHUM paccTaBbTe KOI(D(HUIIMEHTHI B YpaBHCHHUU PEak-
nuu, unymen nmo cxeme: Na,S0; + KMn0, + H,0 = Na,S0, + Mn0,+
KOH.

4. HUcxons u3 creneHu okucieHus Qocdpopa B coeauHenusix PHg,
H3PO,4, H3PO3; onpenenure, kakoe M3 HUX SIBISETCS TOJBKO OKHCIIHTE-
JIeM, TOJIbKO BOCCTAHOBHUTEJIEM M KaKO€ MOYKET MPOSBIISITh KaK OKUCIIH-
TEJIbHBIE, TAK U BOCCTAHOBUTENBHBIE CBOMCTBA. [louemy? Ha ocHoBanumn
AJICKTPOHHBIX ypaBHEHMM paccTaBbTe KO UITMEHTH B YpaBHEHUH pe-
akuu, uaymiei mo cxeme: PbS + HNO; — S + Pb(NO3),+ NO + H,0.

5. Cwm. ycnoBue 3a1auu 2.

P+ HNO3 + H20 = H3PO4 + NO

KMnO, + Na2803 + KOH = K,;Mn0,4 + Na,SO, + H,0

6. CocTaBbTe 2JICKTPOHHBIE YPAaBHEHMS M YKAXKHUTE, KaKOW MpoIecc -
OKHCJICHUE WU BOCCTAHOBJICHHE — IMPOUCXOJUT TIPHU CICAYIOIIUM IIpe-
Bpauennssx:Mn” — Mn®"; CI°* — CI; N> -»N°*. Ha ocroBanuu siek-
TPOHHBIX YpaBHEHMI paccTaBbTe KOAI(POUIIMEHTHI B YpaBHEHHHU pPEak-
uu, uayiier mo cxeme: Cu,0 + HNOs; = Cu(NO3),+ NO + H,0.

7. CwM. ycnoBue 3a1auu 2.

HNO; + Ca —-NH4NO3 + Cﬁ(NOg)z + H,0

K,S + KMn0O, + H,S0, — S + K»S0, + MnS0, + H,0.

8. Hcxonas u3 cTemeHu OKHCICHHS XpOMa, MOJa M Cephl B COCIUHE-
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Husx Ko,Cr,07, KI u H,SOs, onpeaenure, kakoe u3 HUX SBIISIETCS TOIBKO
OKHCJIUTEJIEM, TOJBKO BOCCTAHOBUTEIEM U KAKOE MOXKET MPOSIBIISITH KaK
OKMCJIUTEIbHBIE, TAK U BOCCTAHOBUTEIbHBIC CBOMCTBA. [Touemy? Ha oc-
HOBaHUM DJICKTPOHHBIX YpaBHEHUM paccTaBbTe KOA(PDOUIIUEHTHI B ypaB-
HEHUU PEAKIINH, UIYILIEH IO CXEME:!

NaCr0, + Pb02 + NaOH — Na,CrO, + NaszOz + H,0.

9. Cwm. ycnoBue 3aaauu 2.

H28+C|2 + HZO —>HgSO4+ HCI

K>Cr,0; + H,S + H,S0,— S + Cr2(804)3 + K,S0, + H,0

10. Cm. ycnoBuesagauu 2.

KC|03+ NﬂgSOg — KCI + Na,S0,

KMn0, + HBr — Br, + KSr + MnBr, + H,0

11. Cm. ycrnoBuesanauu 2.

P+ HC|03 + HZO — H3P04 + HCI

H;AsO; + KMnO, + H,S0, — H3As0, + MnSO, + K,SO, + H,0

12. Cm. ycrnoBuesanauu 2.

NaCr0,+Br,+ NaOH — Na,CrO, + NaBr + H,0

FeS + HNO3;— Fe(NO03),+ S + NO + H,0

13. CMm. yciioBuli 3agauu 2.

HN03+Zn—>N20 + Zﬂ(NOg)g"‘ H,O

FeS0, + KC|O3 + H,S0, — F62(804)3 + KCI + H,O

14. Cm. ycioBue 3a1auu 2.

K,Cr,O; + HCI—)CIZ + CfCIg + KCI + H,O

Au + HNO; + HClI—AuCl; + NO+H,0O

15. MoryT 11 IpOUCXOIUTh OKUCIUTEIbHO —BOCCTAHOBUTEIBbHBIE pe-
axkuu Mexay BemectBamu: a) NH3 m KMnQy4; 6) HNO;, u HI; a) HCl u
H,Se? Tlouemy? Ha ocHOBaHUU 3JIEKTPOHHBIX ypaBHEHUN pacCTaBbTE
K03 (PUIIMEHTHI B YPAaBHEHUHU PEAKIIUU, UAYIIEH 110 CXEME:

KMnO, + KNO, + H,S0, — MnS0, + KN03 + K,SO, + H,0.

16. Cm. ycnoBuesamauu 2.

HCI + CrO; —Cl,+ CfCIg + H,0

Cd + KMnO, + H,SO,— CdSO4 + MnS0, + K»,S0, + H,0

17. Cm. yciioBue 3a1auu 2.

Cr203 + KCIOg + KOH — K,Cr0, + KC1 + H,0

MnSO0, + PbOg + HNO3; — HMnO, + Pb(NOg)g + PbSO4 + H,0O

18. Cm. ycnoBue 3agauu 2.

H2803 + HC|03 — HZSO4 + HCI
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FeS0, + K,Cr,0; + H,SO, — Fe(SO4)2+ Cr2(804)3 + K,S0, + H,0

19. CMm. yciioBue 3a1auu 2.

I, +C1,+H,0 — HI0; + HC1

K,Cr,0; + H;P03; + H,S0, — Cr(SO4)3 + H5;PO, + K,S0,4 + H,0

20. MoryT 11 nNpOUCXOAUTHh OKUCIIUTENBHO - BOCCTAHOBUTEIBHBIE Pe-
akiuu Mexnay BemectBamu: a) PHs u HBr; 0) Ko,Cr,O; u H3POs; B)
HNOzu H,S? Ilouemy? Ha ocHOBaHMU 3JIEKTPOHHBIX YpaBHEHUM pac-

craBbTe KOO()(HULUEHTHI B YPABHEHUH PEAKLIUH, MAYIIEH 10 CXEME
AsH; + HNO; — H3AsO,4 + NO, + H,0.

AnekmpoxumuuecKue npoyeccovl: 2aib8aHUYeCKULl 1J1eMeHm

21. B nBa cocyaa ¢ roiayObIM pacTBOPOM MEIHOTO KyIopoca IMoMe-
CTUJIM B TEPBBIM IIMHKOBYIO TJIACTUHKY, a BO BTOpOH cepebpsinyro. B
KaKOM COCyJZl€ LBET pacTtBopa nocrerneHHo nponagaer? Ilouemy? Co-
CTaBbTE DJICKTPOHHBIE U MOJIEKYJISAPHBIC YPABHEHUS COOTBETCTBYIOIIEH
pEeaKIuu.

22. YBEIWYUTCS, YMEHBIIUTCA WM OCTaHETCA 0€3 M3MEHEHHUsI Macca
IIMHKOBOM TIJIACTUHKHU TIPU B3aUMOJICUCTBUU €€ C PACTBOPAMHU: a) CHUSOg;
0) MgS0y4; B) Pb(NO3),? Tlouemy? CocTaBbTe 3JICKTPOHHBIC H MOJICKY-
JISIPHBIE YPAaBHEHUSI COOTBETCTBYIOIIUX PEAKIIMIA.

23. Ilpu xako¥l KOHIIEHTpAIlMd MOHOB IIMHKA (B MOJIb/J) MOTEHIIUAI
IUHKOBOro 3JiekTpoaa Oyaer u3z 0,015 B meHblie ero craHgapTHOTO
3JIEKTPOIHOTO MOTEHIIana’?

24. YBenUuuTCs, YMEHBIIIUTCA WM OCTAHETCs 0€3 MU3MEHEHHUS Macca
KaJMUEBOW IUTACTUHKA TIPU B3aUMOJICHCTBUU €€ C pacTBOpamu: a)
AgNOs; 6) ZnSO,4 B) Ni(SO),. ITouemy? CocTaBbTe JICKTPOHHBIE H MO-
JIEKYJIIPHBIC YPABHEHUSI COOTBETCTBYIOIINUX PEAKITUH.

25. MapraHIiieBbIil 2JIEKTPOJI B paCTBOPE €ro COJIM UMEET MOTECHITHAI -
1,23 B. Beluncianute KOHIEHTPALMIO HOHOB Mn** (MOIB/T).

26. Ilorenmuan cepedpsinorosniekTpoaa B pactBope AgGNO; coctaBui
95% OT 3HaueHUs €ro CTaHIAPTHOTO JJIEKTPOJHOrO MOTeHIHana. Yemy
paBHa KOHIIEHTpanus noHoB Ag™ (Mob/m)?

27. CocTaBbT€ CXEMy, HAIMIIUTE JJICKTPOHHBIC YPAaBHEHUS DJICK-
TPOAHBIX mpolieccoB U BeruucauTe IC MeaHO-KaAMUEBOr0O rajibBaHU-
yeckoro snemenra, a koropoM [Cd™] =0,8 wmons/n, [Cu®*] = 0,01
MOJIB/JI.

28. CocTaBbTE CXEMBI IBYX TaJIbBAHUYECKUX IJIEMEHTOB, B OJHOM W3
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KOTOPBIX M€Jlb OblIa OBl KaTOJOM, a B IPyroM — aHoJioM. Hanumure
IUISL KaXKJIOTO M3 ITUX DJIEMEHTOB 3JIEKTPOHHBIE YPABHEHUS PEAKIIUM,
MPOTEKAIOUIMX HA KaTOJIe U HE aHO/IE.

29. IIpu Kakoil KOHIIEHTPAIIM! HOHOB Cu®* (MOJIB/JT) 3HAYEHUE MOTEH-
[AAJIOB METHOTO 3JIEKTPO/Ia CTAHOBUTCS PABHBIM CTAHAAPTHOMY MOTEH-
1Majay BOJIOPOJHOIO AJIEKTpoaa?

30. Kako#l ranbBaHUYECKHN 3JEMEHT HA3bIBAETCS, KOHIICHTPAIIMOH-
HbIM? COCTaBbTE€ CXEMY, HAIMIIUTE 3JIEKTPOHHBIC YPABHEHUS DIICK-
TPOJHBIX TporieccoB U Bbruuciautre JJ[C rajibBaHUYECKOTO 3JIEMEHTA,
COCTOSIIIIETO U3 CepeOPSIHBIX AJIEKTPOOB OMyIIeHHbIX: IepBhIii B 0,01 H.,
a BTopoii B 0,1 H. PacTtBops! agn0s.

31. Ilpu xakoM yciioBuu OyzeT paboTaTh TaJibBAaHMYECKUIN 3JIEMEHT,
AIIEKTPOJIbI KOTOPOTO ClI€JIaHbl U3 OJHOTO M TOTO ke MeTamia? CocTaBb-
T€ CXE€MY, HAITUIIUTE 3JIEKTPOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOLECCOB
u Bbruucaute JJIC raapBaHUYECKOTO 2JIEMEHTa, B KOTOPOM OJMH HUKE-
neBbI AnekTpoa, Haxoautes B 0,001 M pacTtBope, a Ipyroil Takou xe
anektpoa — B 0,01 M pacTtBope cynb(dara HUKEIIA.

32. CocTaBbTe CXE€My, HAMMIIUTE DSJICKTPOHHBIE YpPaBHEHUS dJIEK-
TPOAHBIX TIpolieccoB U Bbiuuciute DJ]C raabpBaHUUYECKOTO 3JIEMEHTA,
OTCTOSIIIEr0 M3 CBUHIOBOW M MAarHUEBOW IUIACTHH, OIMYIIEHHBIX B pac-
TBOPBI CBOMX coueii ¢ KoHuentpaureit [Pb*] = [Mg”] = 0,01 mous/m.
N3menutcs nmu DJIC 3TOro sneMeHTa, eciii, KOHIIEHTPAUIO KaXI0TO U3
MOHOB YBEJIIMYUTH B OJJTMHAKOBOE YUCIIO pa3?

33. CocTaBbTe CXEMBI JIByX FAUIbBAHUYECKHUX 3JIEMEHTOB, B OJIHOM W3
KOTOPBIX HUKEIb ABJISETCS KaTOIOM, a B APYroM — aHojioM. Hanumure
JUISL KaXKJIOTO0 W3 3THX AJIEMEHTOB 3JIEKTPOHHBIE YPABHEHUS PEaKIUid,
MPOTEKAIOIIMX HA KAaTOJE U Ha aHOJIC.

34. JKene3znas u cepeOpsiHasl MIACTUHBI COEAVMHEHBI BHEIIHUM IPO-
BOJHUKOM M MOTPYKEHBI B PACTBOP CEPHOIM KUCTOTHI. COCTaBbTE CXEMY
JTAHHOTO TaJlbBAHUYECKOTO 3JIEMEHTa M HAIUIIUTE 3JIEKTPOHHBIC ypaB-
HEHHUS ITPOLIECCOB, MTPOUCXOIAIINX HA aHOJIE U HA KaTOJE.

35. CocTaBbTe CXEMY, HAMMUIIUTE SIEKTPOHHBIC YPABHEHUS SIICKTPO/I-
HBIX IMpoueccoB U BerurcauTe J/JC raqibBaHHYECKOTrO 3JIEMEHTA, COCTO-
AIIEeT0 U3 TJIACTUH KaJMUSI U MarHusi, ONYILIEHHBIX B PAaCTBOPHI CBOUX
coieil ¢ kouuentpaumeii [Cd*] = [Mg®*] = 1 mons/n. Usmenures mnu
3HaueHue JJ[C, ecnu KOHIEHTPAIMIO KaXKJI0r0 M3 MOHOB MOHHU3UTH JI0

0,01 monw/n?
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36. CocraBbTe CXE€My TallIbBAHUYECKOI'O SJIEMEHTA, COCTOSIIETO U3
MJIACTUH IIMHKA U JKelie3e, MOTPYKEHHBIX B PACTBOPHI UX cosieil. Hamu-
IIUTE DJICKTPOHHBIC YPaBHEHUsI MPOIIECCOB, MPOTEKAOIIUX HA aHOJE U
Ha karoje. Kakoii KOHIIEHTpanuu Hajio ObLI0 OBl B35Th MOHBI JKeje3a
(monp/m). Utobsr DJIC smemeHTa cTaja paBHOW HYIIO, €CIIH [Zn2+] =
0,001 monw/n?

37. CocTaBbTe CXeMy TAIbBAHUYECKOTO AJIEMEHTa, B OCHOBE KOTOPOTO
JCKUT peakmus, mporekaromas 1o ypaBHeHuto Ni + Pb(NOj), =
Ni(NOj3), + Pb. HamumuTe 3JIeKTpOHHBIC YpaBHCHHS aHOJIHOTO W Ka-
ToiHOrO Tpoueccos. Boruucaure DJIC storo snementa, ecan [Ni®']
=0,01 monb/n, [Ph?*]=0,0001 moms/.

38. Kakue xuMHu4uecKue mpoIecchl MpOoTEeKarT Ha JIEKTpoAaX MpH 3a-
PAIKE W pa3psiIKe CBHHIIOBOTO aKKyMYyJIsiTopa?

39. Kakue xuMH4eCKre MPOUECCh IMTPOTEKAIOT Ha JIEKTPOAAX MPH 3a-
PAIKE U pa3psiKe KaJIMHUH - HUKEJIEBOT'O aKKyMYyJIsTopa?

40. Kakue xuMu4yecKkue mpolecchl MPOTEKAIOT Ha JIEKTPOJax IpH 3a-
PSAZIKE U pa3psiiKe KENe30 - HUKEJIEBOr0 aKKyMyJsTopa?

S-3JIeMEeHThbI

41. Kakyro CTEIeHb OKUCIIEHUS MOXET, MPOSBISITh BOAOPOJ B CBOUX
coequHenusx? IlpuBenure mpuMepbl peakivii, B KOTOPBIX ra3zoo0pas-
HBIA BOAOPOJI UTPAET POJIb OKUCIUTEIA U B KOTOPBIX - BOCCTAHOBUTEIH.

42. Hannmmure ypaBHEHHS pEaKkIMd HATPHUSA C BOJOPOAOM, KUCIOPO-
7I0M, a30ToM U cepoil. Kakyro cTerneHb OKUCICHUS MPUOOPETAIOT aTOMBI
OKMCIIUTENSA B KaXKJI0M W3 3TUX PEaAKIUN?

43. Hanumwnre ypaBHEHUs PEAaKUUN C BOJIOW CIEAYIOMINX COCAUHEHUN
Hatpusi: Na,O,, Na,S, NaH, NasN.

44. Kak nony4daroT MeTauIm4ecKkui HaTpuii? COCTaBbTE IIEKTPOHHBIE
YPaBHEHHUS MPOLECCOB, MPOXOISIIIUX HA BJIECKTPOAAX IPHU BIEKTPOJIN3E
pacriae NaOH.

45. Kakue CBOMCTBA MOXKET MPOSBIIATH MEPOKCH BOAOPOAA B OKHUC-
JIUTEIIbHO-BOCCTAHOBUTENBbHBIX peaknusax? [louemy? Ha ocHoBanum
AJICKTPOHHBIX YpPaBHEHUU HamuIIuTe ypaBHeHus peakiuii H,0,: a) c
Ag,0; 6) c KI.

46. [Touemy mepokcHa BOJIOPOJA CIIOCOOCH MUCIPOTIOPIIMOHUPOBATH?
CocTaBbTe 3JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUSI MPOIIECCOB pas-
aoxenus H,0,.
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47. Kak MOXHO TOJNYy4YUTh THUAPUJ W HUTpuUA Kanbiusa? Hanwummre
YPaBHEHHUS PEAKIMU ITUX COEAMHEHUN ¢ BoAou. K okucimurensHO - BOC-
CTAHOBUTEIBHBIM PEAKIIUSIM COCTABHTE PJICKTPOHHBIC YPABHEHHUS.

48. HazoBute Tpu M30TOINA BOJOPOIA. YKAXKUTE COCTaB UX saep. Uro
Takoe Tshkenas Boaa? Kak oHa nmoiay4aeTcs U KaKOBbI €€ CBOMCTBA?

49. T'unpokcuj Kakoro M3 AJIEMEHTOB MPOSIBISIET aM(pOTEPHBIE CBOM-
ctBa? CocTaBbTE MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUSI PEAKIIMI 3TOTO
TUAPOKCHIA: &) C KUCIOTOM, 0) CO IIEIO0YBIO.

50. [Ipn nmponyckaHuK JUOKCUIA YTIIEPOJa YEPE3 U3BECTKOBYIO BOIY
(pactBop Ca(OH),) oOpa3syercss ocamok, KOTOpBIH IpH JajlbHEHIIEM
nponyckanue CO, pactBopsiercs. JlailTe 0ObSICHEHUE 3TOMY SIBICHHUIO.
CocraBbTe ypaBHEHUSI PEaAKITUH.

51. CoctaBbTe SJIEKTPOHHBIE W MOJICKYJISIPHBIE YPAaBHEHUS PEAKIIMIL:
a) OepWwig C PacTBOPOM IIETOYM; O0) MArHUsl C KOHLIEHTPUPOBAHHOU
CEpHON KHCIIOTOM, YYUTBHIBASI, YTO OKHUCIUTEIh MPUOOPETACT HU3IIYIO
CTETIEHb OKUCIICHUA.

52. Ilpu crutaBieHUU OKCUJ OCpUIIIUS B3aWMOJEHCTBYET C JUOKCH-
JIOM KPEMHHSI M C OKCHIOM HaTpus. Hamummure ypaBHEHHUSI COOTBET-
CTBYIOIIUX peakiuii. O KakuxX CBOMCTBaX BEO TOBOPSIT 3TH PEaKIu?

53. Kakue coequHeHUs: MarHusl U KaJjblMsl TPUMEHSIIOTCA B KAUE€CTBE
BSDKYIIIUX CTPOUTEIBHBIX MaTepuaioB? Uem 00yCIOBIEHBI UX BSKYIIHE
cBoucTBa’?

54. Kak MOXXHO MOJTYy4YUTh KapOu kanblus? UTto oOpasyeTcs mpu ero
B3aMMOJICUCTBUM CBOJOM? Hamuiure ypaBHEHHS COOTBETCTBYIOIIMX
pEaKUHH.

55. Kak MOXHO MOJy4uTh THAPOKCHUIBI IMIEJIOUYHBIX METAILIOB? [loue-
My €IKHE IIEJI0YH HEOOXOAMMO XPaHUTh B XOPOIIO 3aKPBITON mocynae?
CocTaBbTe ypaBHEHHUS pEaKIUW, TPOUCXOAIIUNX MPU HACBHIIICHUU THA-
poKcHuia HATpus a) XJIopoMm; 0) okcumoM cepbl SO3; B) C€pOBOIOPOIOM.

56. UeM MOXHO OOBSICHUTH OOJIBIIIYIO BOCCTAHOBUTEIBHYIO CIIOCOO-
HOCTh WIEJIOYHBIX METAIJIOB. [Ipu crutaBieHUM TUIPOKCHAA HATPUS C
METAJJIMYECKUM HATPUEM MOCJIEAHUN BOCCTAHABIMBAET BOJIOPOJ LIETIO-
gy B TUApUA-UOH. COCTaBbTE AJIEKTPOHHBIC U MOJIEKYJISIPHBIC YpaBHE-
HUS OTOU pEaKLUU.

57. Kakoe CBOWMCTBO KJIbLIMS MO3BOJIIET MPUMEHATh €T0 B METALIOTEP-
MUH JUIS TIOTYYEHHSI HEKOTOPBIX METAJUIOB U3 UX coequHeHnii? CocTaBbTe
AJIEKTPOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS peakiuid Kaiblus: a) ¢ V,0s;
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0) ¢ CaS0,4.B kaxmoi U3 3TUX peaKIUi OKHUCIWUTEIh BOCCTAHABIMBACTCS
MaKCUMAaJILHO, TPUOOpETast HU3IIYIO CTETIEHb OKUCIICHMSI.

58. Kakue coenvHEHMs] HA3bIBAlOT HETAIICHOM WM TAllICHOW W3BECTHIO?
CocraBbTe ypaBHEeHUs peakimidi ux nonydeHus. Kakoe coenunenue oodpa-
3yeTCsl NPU MPOKAIMBAHUM HETAIEHOW W3BECTH C yriieM? Uro siBisieTcs
OKHUCJIUTEJIEM M BOCCTAaHOBHUTENEM B TocleaHer peakiuu? CocTaBbTe
AJIEKTPOHHBIE U MOJICKYJISIPHBIEC YPaBHEHUS.

59. CocTraBbTe 3JEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUSI PEAKIIMIL: a)
KaJIBLIUSL CBOJIOH; 0) MarHusl ¢ .a30THOM KUCJIOTOM, YUUTHIBASI, YTO OKHMCIIH-
TEJb MPUOOPETAET HUBIIYIO CTENIEHb OKUCIICHHUS.

60. CocTtaBpTe YpaBHEHHSI PEaKIUi, KOTOPbIE HYXHO IPOBECTH IS
ocymiecTBiieHus: ciueayronmx —npeBpaienuii: Ca—CaH,—Ca(OH),
—CaCO3— Ca (HCO0s),.

P-3JIeMEeHThI

61. CocTaBbTe ypaBHEHMS pEaKIMii, KOTOPbIC HY>KHO MPOBECTH IS
ocylecTBiacHUS cienywomux npespamieHui: Al — Al (SO4); —
Na[AI(OH),] — AI(NO3)a.

62. CocTaBbTE 3JICKTPOHHBIE U MOJEKYJISIPHBIC YPABHEHHSI PEAKIIHI:
d) aTIOMHUHUS C PacTBOpPOM Ienour; 0) Oopa ¢ KOHIICHTPUPOBAHHOU
A30THOU KUCJIOTOU.

63. Kakou npouecc Ha3bIBaeTcsl amtrOMUHOTEpMUEN? COCTaBbTE JIICK-
TPOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUM pPEaKIMU, HA KOTOPOM OCHOBAHO
npuMeHenue repmuTta (cMech Al u Fes0y).

64. CoctaBbTe ypaBHEHHUS pEaKIUii, KOTOPbIC HY>KHO MPOBECTU IS
OCYIIECTBICHHS Cleayronmx npespamiennii: B — H3;BO3; — Na,B,0;
— H3BOs3;. YpaBHEeHHE OKHUCIUTETHLHO-BOCCTAHOBUTEILHON PEAKIIMU CO-
CTaBbTE€ Ha OCHOBAHUU AJICKTPOHHBIX YPABHEHUM.

65. Kakas crenenb oKuCIeHHI HanboJiee XapaKTepHa /i 0JI0Ba U Ka-
Kast Jy1si cBuHIa? CocTaBbTE DJIEKTPOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUS
peaKIuii 0JIOBA U CBUHIIA C KOHIICHTPUPOBAHHOM a30THOM KHCJIOTOM.

66. UeM MOKHO OOBSICHUTH BOCCTAHOBUTEJIBHBIE CBOMCTBA COEIMHE-
auii onoBa (Il) u okucnurensusie cBuHia (1V)? Ha ocHOBaHMM 3JieK-
TPOHHBIX YpaBHEHHH cOoCTaBbTe ypaBHeHUs peakmuii: a) SNCl, ¢ HQCly;
0) PbO,c HClxoHu.

67. Kakue okcuIbl M THAPOKCUILI 00pa3yroT 0JioBO U cBuHen? Kak
U3MEHSAIOTCS ux KHCJIOTHO-OCHOBHBIE U OKHUCJIUTENIbHO-
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BOCCTAHOBUTEJIbHBIC CBOWCTBA B 3aBUCUMOCTH OT CTEICHU OKHUCJICHUS
aneMeHToB? COCTaBbTE€ MOJEKYJISIPHBIE MOHHO-MOJIEKYJISIPHBIE YpaBHE-
HUS peaKIMi B3aUMOJICHCTBHUS pacTBOpA THAPOKCHA HATPHS; a) C OJI0-
BOM; 6) ¢ Tuapokcuaom ceuria (11).

68. Kakue coenmHeHUs] HA3bIBAIOTCS KapOWJaMu W CHIUIIAIAMU?
Hanummure ypaBHEHUs peakiyii: a) kKapOuia altOMUHUS C BOJOH; 0) cu-
JIALM/IA Mardus C COJISIHOM KUCJIOTOW. SBJSIOTCS JIM 3T PEAKLIMUA OKHUC-
JIMTENIbHO-BOCCTAaHOBUTENLHOU? [louemy?

69. Ha ocHOBaHMW 3JIEKTPOHHBIX YpaBHEHUW COCTaBbTE yPaBHEHHE
peakiuu ¢ocdopa ¢ a30THON KUCIOTOM, YUUThIBasi, 4TO Pochop MposiB-
JISI€T BBICIIYIO, @ a30T CTENEHb OKUCIICHUS + 4.

70. [Touemy aTOMBbI OOJBIIMHCTBA P - JIEMEHTOB CLIOCOOHBI K PEaKIU-
M JUCTIPONOPIIMOHUPOBaHUA? Ha OCHOBaHUM 2JIEKTPOHHBIX YPaBHEHUN
HaIWIINTE YPABHEHUE PEAKIIMU PACTBOPEHUSI CEPbl B KOHIICHTPUPOBAH-
HOM pacTtBope menouu. OauH U3 NPOJTYKTOB COJIEPKUT CEPY B CTEIICHU
OKHcCyeHus +4.

71. Tlouemy cepHUCTasi KUCIOTA MOXET MPOSBIISITh KAK OKUCIUTEIb-
HbIE, TaK 1 BOCCTAHOBUTEIbHBIE CBOMCTBA? Ha OCHOBaHUU 3JIEKTPOHHBIX
ypaBHEHMI cocTaBbTe ypaBHeHus peakiuii H,SO3: @) ¢ cepoBoiopoiom;
0) ¢ XJIOpOM.

72. Kak mnposiBaser cebs  CepoBOJAOPOA B OKHUCIHUTEILHO-
BOCCTAHOBHUTENBHBIX peakiuax? I[loduemy? CocTaBbTE SIIEKTPOHHBIE U
MOJIEKYJIIPHBIE YpaBHEHUSI peaklMii B3aUMOJECHCTBUSA PacTBOpa CEpo-
BOJOpOAA: a) C XJIOPOM; 0) C KUCIOPOIOM.

73. IlouemMy a30TUCTasi KUCIOTAa MOXKET MPOSIBISATh KaK OKUCIUTEIb-
HBIE, TAK U BOCCTAHOBUTEINbHbBIE CBOMCTBA? Ha OCHOBaHUM 3JIEKTPOHHBIX
ypaBHeHUi coctaBbTe ypaBHeHUs peakiuii HNO,: a) ¢ 6poMHO# BOI0M;
6) ¢ HI.

74.  Tloyemy JUOKCH] a30Ta CIIOCOOEH K PeaKIUsIM CaMOOKHUCICHUS
— CaMOBOCCTaHOBJEHHE (AucmponopiuonupoBanus)? Ha ocHoBaHuu
ANIEKTPOHHBIX YPaBHEHUN HAMUIIUTE YPABHEHUE PEAKIIUU PACTBOPEHUS
NO, B ruapOKCH]Ie HATPUSI.

75. Kakue cBOMCTBa B OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKITHIX
OposIBIIsIET cepHas kuciota? Hamummre ypaBHEHUs peaklvil B3anMo-
NeUCTBUSL pa30aBICHHON CEPHOM KUCIIOTHI C MAarHUEM U KOHIEHTPHUPO-
BAHHOM - C MEJIbIO. Y KAXKUTE OKUCIIUTENIb U BOCCTAHOBUTET.

76. B xakoM razoo0pa3HOM COEIUHEHHUM a30T MPOSBISET CBOIO HU3-
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IIyIO0 CTENEeHb OKUCICHUs? 3alMuIIuTe YpPaBHEHHS PEAKIMUMN MOTyYSHUN
ATOTO COEAUHEHMS: d) MPU B3aUMOJICUCTBUU XJIOPWJA aMMOHHS C THI-
POKCHJIOM KaJIbIus; 0) pa3ioKeHUEM HUTPHUJIa MarHUs BOJIOM.

7'7. TTouemy dochopucrtas KucioTa cnocoOHa K peakIiusiM CaMOOKH C-
JIEHUSI — CaMOBOCCTaHOBIICHUsA? Ha OCHOBaHUU 3JIEKTPOHHBIX ypaBHE-
HUW COCTaBbTE ypaBHEHUE mpoiiecca pasnoxenus H3POs, yunteiBas, 4to
pu 3ToM pocdop npuoOpeTaeT HU3IIYIO U BBICHIYIO CTEIIEHU OKHUCIIe-
HUSL.

78.B kakoMm razoo0pazHoM coeauHeHHUH (ochop MPOSBISIET CBOIO
HUBIIYIO CTENEeHb OoKucieHusi? Hamuimure ypaBHEHUs peakiuii: a) 1mo-
Jy4eHHs] ITOTO COCAMHEHUS MPU B3aUMOJICUCTBUU (pocduraa KaibIus ¢
XJIOPOBOJIOPOIHOM (COJISTHOM) KUCTIOTOM; 0) TOPEHUS €ro B KUCJIOPO/IE.

79. Kakyro cTeneHb OKUCICHUS MPOSBISIOT MBIIIBIK, CypbMa U BHUC-
MyT? Kakasi CTerneHb OKHCICHHS SBIsETCS 0oyiee XapaKTepHOW IS
Kaxa0ro u3 Hux? CocTaBbTE AJIEKTPOHHBIC U MOJICKYJISIPHBIC YPaBHEHUS
peaKIvii: a) MBIIIbSIKAa C KOHIICHTPUPOBAHHOM a30THOM KHUCIOTOM; O)
BHCMYTAa C KOHIIEHTPUPOBAHHON CEPHOU KUCIOTOM.

80. Kak u3MeHSIOTCS OKUCIUTEIbHbIC CBOMCTBA TAJIOTEHOB IPHU TIepe-
Xo0J/ie OT (pTopa K oAy M BOCCTAHOBUTEJHHBIE CBOMCTBA UX OTPUIIATEIb-
HO 3apsoKeHHBIX MOHOB? [louemy? CocTaBbTe 3JIEKTPOHHBIE U MOJIEKY-
JsipHble ypaBHeHuHu peakuuii: a) Cl, + I, + H,O = ; 6) Kl + Br, = . Vka-
KUTE OKUCIUTEh, BOCCTAHOBUTEIIb.

81. CocTaBbpTe AIIEKTPOHHBIE U MOJIEKYJISIDHBIE YPAaBHEHHS PEAKIUH,
MPOUCXOSIICH MPU MPOMYCKAHUU XJIOpa 4Yepe3 TOpsSiuuil pacTBOp TH-
pokcuaa kamuda. K kakoMy TUIy OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB OTHOCUTCS TAHHAS PEaKIHs?

82. Kakue peakiiuu HY>KHO MPOBECTH ISl OCYIIECTBICHUS CIIETYIO-
mux npesparnieanii:NaCl —-HCl — C1, — KCIO;. YpaBuenus oxuciu-
TEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUA COCTABbTE HAa OCHOBAHUM HJICK-
TPOHHBIX YPaBHEHUH.

83. K pactBopy, coaepxkamemy SbCl; u BiCls;, moGaBuiam m30bITOK
pacTBOopa THAPOKCHJA KaluH. HanummuTe MOJEKyJsIpHblE W HOHHO-
MOJICKYJISIPHBIE YPABHEHUS MPOUCXOIAIIMX peakiuii. Kakoe BemecTBo
HaXOAUTCA B ocaake?

84. UeM CyIIECTBEHHO OTJIMYAETCS JCHCTBHE pa30aBICHHON a30THOMU
KHUCJIOTHI Ha METaJUIbl OT JIEUCTBUHN XJIOPOBOJIOPOIHOM (COSTHOW) U pa3-
OaBJIEHHOW cepHOM KUCIOT? UTO SBISIETCA OKUCIUTEIEM B IIEPBOM CIY-
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yae, 4To - B IBYX Jpyrux? [IpuBeaure npumepsi.

85. Hanuiure GpopMysbl M1 Ha30BUTE KUCJIOPOAHBIC KHUCIOTHI XJIOPa,
YKQOKUTE CTENEHb OKUCJICHHS XJIOpa B KaXJI0M U3 HUX. Kakas u3 kucior
OoJiee CHIIbHBIN OKUCIUTENb? Ha OCHOBaHWU DJIEKTPOHHBIX ypaBHEHUMN
3akoHunte ypapHenue peaknuu: Kl + NaOCl + H,SO4 — |, +....Xnop
MPUOOPETACT HUBIIIYIO CTEIIEHb OKUCIICHUSI.

86. Kakue peakiuu Hy>XHO npoBecTu? MMest a30T 1 Bojy, YTOOBI MO-
Jy4uTh HUTpaT aMMOHHsS? CoCTaBbT€ YypPaBHEHUS COOTBETCTBYIOIIMX
pEaKIHH.

87. Kakyro CTeneHb OKUCICHUS MAXKET MPOSIBIATh KPEMHUW B CBOMX
coenuHeHUsIX? COCTaBbTE ypPaBHEHUS PEAKIIM, KOTOPBHIE HANO, IMPOBECTH
IS OCYIIIECTBIICHUS CJICTYFOITUX npeBpanie-
uuii:Mg,Si— SiH;—S10,—K,Si10;—H,Si03. TIpu kakom mpeBpallieHUN
MIPOUCXOUT OKUCITUTEIIEHO-BOCCTAHOBUTEIIbHAS PEAKIIHS?

88. Kakoe mpumeHeHHe HaxoauT KpemHHii? CocTaBbTe€ ypaBHEHHUSI pe-
aKIMi, KOTOPhIE HAJI0 MPOBECTH JIJI1 OCYIIECTBICHUS CICAYIOMIMNX Mpe-
Bpamiennii:  Si0,—Si—K,Si0;—H,Si0;.  OxucnuTenbHO-BOCCTaHOBU-
TEJIbHBIE PEAKIIUU HAMUIITUTE HA OCHOBAHUM 3JICKTPOHHBIX YPaBHEHUM.

89. Kak moyty4aroT JUOKCH]I yTIiiepo/ia B MPOMBIIUICHHOCTH U B Jlabopa-
Topun? Hammiwmre ypaBHEHHs] COOTBETCTBYIOIIMX PEAKLIUN U PEAKLUU, C
MIOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIIUE MPEBPAIICHUU:
NaHC03—>C02—>C&C03—>C&(HC03)2.

90. Kakue u3 comeil yrojabHON KUCIOTHI UMEIOT HarOOJIbIIee MPOMBIIII-
neHHoe mpumeHeHre? Kak momyddTth comy, MCXOAS U3 METALUTMYECKOTO
HATpUsl, XJIOPOBOJOPOTHON (COJISTHOM) KUCIOTHI, MpaMopa U BoAbl? [loue-
My B PacTBOPE CO/JIbI JIAKMYC MpUoOpeTaeT cuHui 1BeT? OTBET NOJATBEPIU-
TE€ COCTABJICHUEM YPABHEHUI COOTBETCTBYIOIMX PEAKLIMH.

d-3;iemeHTBI

91. CepebOpo He B3aMMOJICHCTBYET C Pa30ABJIICHHON CEPHOM KHCIOTOM,
TOrJa Kak B KOHIIEHTPUPOBAHHOM OHO pacTBopsieTcs. Uem 3TO MOXKHO 00b-
sacHUTh? COCTaBbTE IEKTPOHHBIE U MOJIEKYJIIPHbIC YPABHEHUS COOTBET-
CTBYIOIIEU pPEAKIIUU.

92. CocTaBbTe YpaBHEHHS peakiluii, KOTOPbIE HAJ0 MPOBECTH JJIS OCY-
IECTBIICHUS (W (S14%{0)11170:¢ MpEBPAILICHUM:
Cu—Cu(NO3);—Cu(OH),—CuO— [Cu(NH3),]Cl,.

93. CocraBbTe AJIEKTPOHHBIE W MOJIEKYJSIPHBIE YpaBHEHUS peaKIuit
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IIMHKA: a) C PacTBOPOM THUIPOKCHIA HATpus, 0) C KOHIICHTPHUPOBAHHOM
CEPHOU KUCJIOTOM, YUUTHIBASI BOCCTAHOBIIEHUE CEPBI 10 HYJIEBOW CTEIICHU
OKHCJICHHS.

94. CoctaBbTe ypaBHEHUSI PEAKIMM, KOTOPbIC HAA0 MPOBECTH JUISI OCY-
niecTBieHus: caeayroomux npespamenuii: Ag —AgNO; —AgCl—
[Ag(NHs),]Cl—AgCI.

95. Ilpu nmocreneraroM npudasineHnn pacteopa Kl k pacrtBopy Hg(NO3),
oOpa3yIoIIUiCcsl BHAYaje OCaJoK pacTBopsieTcsi. Kakoe KOMILIEKCHOE CO-
eAUHEHUE Tpu 3ToM mnosyyaercsi? CocTaBbT€ MOJIEKYJSIPHBIE W HOHHO-
MOJICKYJISIPHBIE YPABHEHUS] COOTBETCTBYIOIINX PEAKIIUN.

96. CoctaBbTe ypaBHEHUS PEAKIMM, KOTOPbIE HAAO IPOBECTH UISI OCY-
LIECTBIICHUS 1 (13721011170'¢ MpEBPalCHU:

97. Ilpu cnuBaHUM pacTBOPOB HUTpATA cepedpa U IMAaHKUIA KK BbI-
MajiacT 0cajioK, KOTOophIi jerko pactBopsercs B m30biTke KCN. Kakoe
KOMILJIEKCHOE COCAMHEHUE TMpU 3TOM nosrydaercsi? CocTaBbTe€ MOJIEKY-
JIIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPAaBHEHUSI COOTBETCTBYIOIIMX PEAK-
UHN.

98. K xakomy Kj1acCy COCAMHEHUN OTHOCATCS BEILIECTBA, MTOJYYCHHBIC
IpH ACHCTBUHM U30bITKA THAPOKCHIA HaTpus Ha pacTBopbl ZNCl,, CdCl,,
HgCl,? CocraBbTe MOJICKYISIPHBIC U HOHHO-MOJICKYJISIPHBIC YPaBHCHHS
COOTBETCTBYIOLIUX PEAKIIUNA.

99. Ilpu nencTBUM HA TUTAHKOHUEHTPUPOBAHHOW XJIOPOBOAOPOIHOMN
KHCJIOTBI 00pa3yeTcs TPUXJIOPUJ TUTaHA, a TIPU JCHCTBUU a30THOU —
0CaJIOK METATUTAHOBOM KHUCIOTHI. COCTaBbTE BJIEKTPOHHBIE U MOJIEKY-
JIIPHBIE YPABHEHUS COOTBETCTBYIOIINX PEAKIIUH.

100. Ilpu pacTBOpEHHUI1 TUTaHA B KOHLICHTPUPOBAHHOM CEPHOM KUCIIO-
T€ TOCHEOHSAS BOCCTAHABJIMBACTCS MUHHUMAJIbHO, & THUTAH IMEPEXOIUT B
KaTHUOH C BBICIIIEH CTENEHBIO OKUCIEHUsI. COCTaBbTE AJIEKTPOHHBIE U MO-
JIEKYJISIPHBIC YPABHEHUSI PEaKITUH.

101. Kakyto cTeneHb OKUCICHHS NPOSIBISIOT MEAb, CEPEOPO U 30JI0TO
B coennHeHusx? Kakasi cTeneHb OKUCIEHHs HanboJiee XapakTepHa s
Kaxgoro u3 Hux? Moaua xkamus BoccTtaHaBiauBaeT noHbl Meau (1) B co-
€IMHEHUS MEJIU CO CTENEHbIO OKUcIieHUs +1. CocTaBbTe NEKTPOHHBIE U
MoOJIeKyJIsipHBIe ypaBHeHUs B3aumoercTBus Kl ¢ cynbdarom memau (11).

102. Jlmokcuabl TUTaHAa W UUPKOHUS MPHU CIUIABIEHUM B3aWMOJIEH-
CTBYIOT cO menmoyaMu. O Kakux CBOMCTBAX OKCHJIOB TOBOPST 3TH peak-
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uu? Hanummmre ypaBHeHus peakuuid mexay: a) TiO,um BaO; 6) ZrO; u
NaOH. B nepBoii, peakuuu obpa3yeTcsi MeTaTUTaHAT, a BO BTOPOH —
OPTOIMPKOHAT COOTBETCTBYIOIIUX METAJJIOB.

103. Ha ruapokcuabl IMHKA U KaAMUS IIOJCHMCTBOBAIU H30BITKOM
PACTBOPOB CEPHOU KUCIIOTHI, THAPOKCH/IA HATPUA U ammuaka. Kakue co-
CIMHEHUS ITMHKAa M KaJaMus oOpa3yroTcs B KaXJIO0H W3 ATUX PEaKIUii?
CocTaBbT€ MOJIEKYJISPHBIE U MOHHO-MOJICKYJIIPHBIE YPABHEHUS pEak-
oun’?

104. 30510TO pacTBOpsieTCS B APCKOM BOAKE M B CEJICHOBOW KHUCIOTE,
puoOpeTasi MpU STOM BBICIIYIO CTENEHb OKHCIeHUsA. CoCcTaBbTE AJIEK-
TPOHHBIE U MOJICKYJISIPHBIC YPABHEHHSI COOTBETCTBYIOIINUX PEAKIIHM.

105. B ipucyTCTBUM Biard M JUOKCHA YIJIEPOAA MEJb OKHUCISETCS U
MOKPBIBACTCS 3€JeHBIM HaneToM. Kak Ha3bIBaeTCsl U KaKOB COCTaB 00pa-
3YIOWIErocsd COeMUuHEeHUA? UTO MPOU30UAET, €CIIM Ha HETrO MOAECKUCTBO-
BaTh XJIOPOBOJOPOAHOM KHCHOTOM? Hamumure ypaBHEHHS COOTBET-
CTBYIOIIUX peakiuid. OKUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIINIO CO-
CTaBbTE HA OCHOBAHUU 3JICKTPOHHBIX YPABHEHUH.

106. Kycok natynu oOpaboTaiu a30THOM KUCIOTOH. PacTBop pasme-
vy Ha aBe yacTu. K ogHol u3 HuX npubaBuiu U30BITOK pacTBOpa aM-
MHaKa, K APyrou - u30LITOK pacTBopa miejaouu. Kakue coequHeHUs IUH-
Ka, 1 Meau oOpasyrorcs npu 3TomM? CocTaBbT€ ypaBHEHHUS COOTBET-
CTBYIOIMX PEAKLUM.

107. Banaguii moJiy4arOT ATFOMUHOTEPMHUYECKUM WJIM KaJbIUATEP-
MUYECKUM BoccTaHOBJIeHHeM okcuaa BaHamus (V). Ilociaemanuit nerko
pacTBOpsIETCS B IejioYax ¢ 00pa3oBaHUMEM MeTaBaHajaaToB. Hamuiure
YPaBHEHHUSI COOTBETCTBYIOIIMX PEAKIUN. YPABHEHUS OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMN COCTABbTE€ HA OCHOBAHHM SJICKTPOHHBIX
YpaBHEHUN.

108. A3oTHas KHUCIOTa OKUCIIACT BaHAAWUU HO METaBaHAIMEBOM KHC-
710Tbl. COCTaBbTE JICKTPOHHBIE U MOJICKYJISIPHBIE YPABHEHUS PEAKIIUU.

109. Kakyro cTereHp OKMCICHUS MPOSABIAET BaHAIUN B COCAUHEHUSX ?
CoctaBbTe (POopMyJIBI OKCHIOB BaHAJMs, OTBEYAIOIIUX ATUM CTEIEHIM
okucieHus. Kak MEHSI0TCS KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB Ba-
Haausl MIPU NEPEX0Ji€ OT HUBIIECH K BBICHIEW cTeneHu okucieHusa? Co-
cTaBbTe ypaBHeHHs peakiuid: a) V,03 ¢ H,S04; 6) V,05¢ NaOH.

110. Ilpu BHECEeHMU IIMHKA B MOJKHUCICHHBIA CEPHOW KUCIOTOW pac-
TBOp MeTaBaHamataamMonust NH,V0; xenras okpacka MoCTENEeHHO IIe-
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pexoauT B (HUOJICTOBYIO 3a cueT oOpasoBanuii cyiabdara Banamus (I1).
CocTaBbTe 3JIEKTPOHHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUY.

111. XpoMHUT Kajusi OKUCIIIETCS OpOMOM B IIEJIOYHOM cpeje. 3eyeHas
OKpacka pacTBopa MepexoAuT B kKenTyto. CoCTaBbTE 3JIEKTPOHHBIE U
MOJICKYJISIPHOE ypaBHEHHsS peakiuu. Kakue HOHBI 00YCIOBIMBAIOT
HavyaJbHYIO0 M KOHEUHYIO OKpPACKYy pacTBopa?

112.CocTaBbTe 3JEKTPOHHBIE U MOJICKYJISIPHBIC YPAaBHEHUS PEaAKIIUA:
a) pacTBOpEHHUs MOJIMOJIEHAa B @30THOM KUCIIOTE; 0) paCTBOPEHUH, BOJIb-
¢dbpamMa B 111€JI09M B MIPUCYTCTBUU KUCIOPOJA. YUTUTE, YTO MOJUOJICH U
BOJIb(Ppam IpUOOPETAIOT BHICIIYIO CTEIEHb OKUCIICHUS.

113. Tlpu cmnaenenun xpomuta xene3a Fe(CrO,); ¢ kapOoHaTtom
HaTpus B npucytctBuu kuciopoja xpom (1) u xxeneze (1) okucnstorcs
U MPpUOOPETaIOT COOTBETCTBEHHO cTeneHu okucieHus +6 u +3. Co-
CTaBbTE AJIIEKTPOHHBIE U MOJICKYJISIPHBIE YPABHEHUS PEAKIUU.

114. K nmogkucieHHOMY CEpHOM KHUCIOTOW PacTBOPY AMXpoMara Ka-
7, TIpUOaBUIM TOPOIIOK ATFOMUHUS. Uepe3 HEeKOTOpoe BpeMsi OpaH-
’KEBasi OKpacka pacTBopa mnepenuia B 3eeHyr0. CocTaBbTe 3JIEKTPOHHBIC
Y MOJIEKYJISIPHBIC YPABHEHUSI PEaKIINU.

115. XpoM moaydaroT METOJI0M adroMuHoTepMuH u3 ero okcumaa (1),
BOJIb()paM — BOCCTaHOBJEHHWEM okcuaa Boibppama (V1) Bomopomom.
CocTaBbTe 2JICKTPOHHBIE W MOJICKYJISIPHBIE YPAaBHEHHUS COOTBETCTBYIO-
X PEAKIAM.

116. CocTaBbTe ypaBHEHUS PEAKIMUH, KOTOPBIE HAI0 MPOBECTH IS
ocymecTtBiaenus npesparienuii: Na,Cr,0; — Na,Cr0; — Na,Cr,0; —
CrCl; — Cr(OH);3 YpaBHeHHE OKUCIIUTEIILHO-BOCCTAHOBUTEILHON peak-
1A, HAITUIIIUTE HA OCHOBAHUM JICKTPOHHBIX YPAaBHEHUM.

117. Mapranen a30THOW KUCIIOTOW OKHUCIAETCA 0 HU3IICH CTEIECHU
OKHUCIICHUSI, a PEHHUI MpUOOpeTaeT BHICIIYIO CTeNEHb OKuciieHus. Kakue
COEAUHEHHUS TIPU 3TOM moiyyaroTcsa? CocTaBbTe 3JIEKTPOHHBIE U MOJIe-
KyJISIpHBIC YPaBHEHHUS COOTBETCTBYIOIIUX PEaKIIUH.

118. Xnop okucnger manraHat kanus KoMnO,. Kakoe coenunenune
npu 3ToM moJiydaercs? Kak MeHsieTcsl OKpacka pacTBopa B pe3yJbTaTe
sToil peakiuu? CoCTaBbTE BJIEKTPOHHBIM M MOJEKYJSAPHOE YpPAaBHEHUS
pEeaKIuu.

119. Kak MeHs€TCS CTeNEeHb OKUCIICHHUS MapraHiia Mpu BOCCTAHOBJIE-
Huu KMnO,4 B kuciioi, HeWTpaabHOU M 1IesouHou cperax? CocTaBbTe
AJIEKTPOHHBIE M MOJICKYJISIpHbIE ypaBHEeHUs1 peakiuu mexay KMnO4 u
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KNO, B HeltTpanbHOI cpeje.

120. Ha ocHOBaHMM 3JEKTPOHHBIX YPABHEHUW COCTABbTE YPABHEHHE
peaKkMyu TOJIYYeHHUs] MaHraHata Kajausi KoMNO4 CIUIABJICHUEM OKCHJA
mapranmna (1V) ¢ xmoparom kanust kclOoz B IPUCYTCTBHM THAPOKCHIA Ka-
mus. OKUCIUTENb BOCCTAHABIMBAETCS MAaKCUMAIIBHO, NMTPUOOpETast HU3-
IIYIO CTETIEHb OKUCJICHUSI.

121. ITouemy okcua mapranua (1V) MoxeT nposiBiIsITE U OKUCTUTEIIb-
HbI€, © BOCCTAHOBUTEJIbHBIE CBOMCTBA? VCXOHs M3 AIIEKTPOHHBIX YpPaB-
HEHUH, cocTaBbTe ypaBHeHHe peakiuii:a) MnO, + Kl+ H,SO,4 =

6) MnO, + KNO3; + KOH =

122. Jlng monydeHus: XJiopa B JaOOpaTOpUU CMEIIMBAIOT OKCH Map-
ranna (1V) ¢ xmopugom HaTpusi B MPUCYTCTBUU KOHIICHTPUPOBAHHOM
cepHOl KUCI0Thl. COCTaBbTE AIEKTPOHHBIE U MOJIEKYJIIPHBIC YPABHEHUS
ATOU pEaKLUMU.

123. CoctaBbT€ ypaBHEHHUsI pEaKIMi, KOTOpPhIE HAJ0 MPOBECTU
JUISL  OCYIIECTBJICHUS CIEAyIomMX MpeBpamieHui: Fe —FeS0, —
Fe(OH)2 — Fe(OH)3 — FECIg.

124. Kakyro cTeleHb OKUCICHUS MPOSBIISIET KEJIE30 B COCTUHCHUSIX ?
Kak M0O>XHO 0OHapy>KUTh MOHBI Fe?* uFe* B pactBope? CocTaBbTE MO-
JIEKYJIIPHbIE 1 HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIIUM.

125. UeMm otnuuaetcst B3aumMoeicTBue ruipokcuaoB kodansta (111) u
aukens (111) ¢ kucmoramu ot B3anmopeicTBus ruapokcuma xemnesza (111)
¢ kucmoramu? Ilouemy? CocTaBbT€ BJIEKTPOHHBIE U MOJIECKYJISPHBIC
ypaBHEHUS COOTBETCTBYIOIIUX PEaKIIUH.

126. MoryTt 11 B paCTBOpE CYLIECTBOBATH COBMECTHO CIICAYFOIIHE BEIIE-
crBa: a) FeClzu SnC1l,; 6) FeSO, u NaOH; B) FeClzu K;3[Fe(CN)g]? s
B3aMMO/ICHCTBYIOIIMX BEIIECTB COCTABLTE YPABHEHUS PEAKIIHM.

127. CoctaBbTe ypaBHEHUs PEaKIMiA, KOTOPbhIE HAZ0 MPOBECTU I OCY-
mectieanss npeBpameHui:Ni—Ni(NO3),—Ni(OH),—NICl,. VYpashe-
HUSl OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi HAIWIIUTE Ha OCHOBA-
HUU JIEKTPOHHBIX YPaBHEHUH.

128. CocraBbTe 3JIEKTPOHHBIC U MOJICKYJISIPHBIE YPAaBHEHMS pPEaKIHil: a)
pacTBOpPEHMsI TUIATHHBI B IIAPCKON BOJKE; O) B3aUMOICHCTBHUS OCMHUS C
¢dTopom. [lnaTuHa OKUCIIAETCS O CTENIEHU OKUCIIeHus +4, a ocMuil — 10
+8.

129. CoctaBbTe MOJEKYIISIPHBIE 1 HOHHO-MOJIEKYJIIPHBIE YPaBHEHUS pe-
aKIMW, KOTOPbIE HAJIO MPOBECTHU JIJIsl OCYILECTBIICHUS CIEAYIOIIUX MPEeBpa-
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mienuii: Fe—FeCl,—Fe(CN),— K, [Fe(CN)g] —K;3[Fe(CN)g]. K oxucau-
TENBHO - BOCCTAHOBUTEIbHBIM PEAKIUSAM COCTABBTE AJIEKTPOHHBIE ypaBHE-
HUSL.

130. deppar kamus K,FeO4 06pazyercs npu criaBieHnn Fe,Os ¢ kamuii-
Hoii cenmutpoit KNO;3 B npucyrctBun KOH. CoctaBbTe 351€KTPOHHBIE U MO-
JICKYJIIPHOE YPaBHEHUS PEAKIIUH.

Opzanuueckue coeounenus. Ilonumepuot

131. Hanumure cTpykTypHyto (GopMyily akpuiaoBoM (mpocTeiiiel He-
MpeIeIbHOM OJTHOOCHOBHOM KapOOHOBOM) KUCJIOTHI U YPaBHEHUE PEAKIIUU
B3aUMOJICUCTBUS 3TOM KUCIIOTBI C METWJIOBBIM CITUPTOM. COCTaBbTE CXEMY
MOJIMMEPHU3ALIMUA 00Pa30BABIIETOCS MPOAYKTA.

132. Kak u3 kapOuja KaiabIUs U BOJIbI, MPUMEHUB peakiuio Kydepona,
MOJIYYUTh YKCYCHBIM albAETH/, & 3aT€M BHUHUWIYKCYCHYIO KHCJIOTY (BH-
Huyalerar). Hamummre ypaBHEHHS COOTBETCTBYIOMIUX peakiuil. CocTaBbTe
CXEeMy NOJIMMEPHU3AIIMN BUHWIIALIECTATA.

133. Kakue coenunenust Ha3pBatoT amMmuHaMu? COCTaBbTE CXEMY IOJH-
KOHJICHCAIIUM AJIMIIMHOBOM KHCIJIOTHI M IeKcameTwieHanaMmuHa. HazoBute
00pa30BaBIIMICS HOJIUMED.

134. Kak MOXHO TONYyYUTh BUHWIXJIOPU, UMesT KapOuj KaJblvs, XJIO-
pUA HATpUsi, CEPHYIO KUCJIOTY W Boay? Hamwimre ypaBHEHHsS COOTBET-
CTBYIOIIMX peakiuii. CocTaBbTE CXeMY MOJMMEPU3ALMA BUHWIXJIOPHIA.

135. ITomumepoM Kakoro HENMPEAEILHOTO YIIIEBOJAOPO/IA SBIISICTCA HATY-
pasibHBINA Kayuyk? Hanuiure cTpyKTypHYIO (hOopMyIly 3TOrO YIiieBOJOpO-
na. Kak Ha3pIBarOT mponecc mpeBpalieHus Kaydyka B pe3uHy? Uewm 1o
CTPOCHHUIO Y CBOMCTBAM PA3IMYAKOTCS KaydyK U pEe3UHA?

136. Harmmmiire ypaBHEHHsI peakiMil MOTYYEHUs] alleTUICHA U TIpeBpa-
LIEHUs €T0 B apOMAaTUYECKUI yIiieBOXOpOA. IIpy B3aMMOIEHCTBUM KaKOTO
BEIIECTBA C AllETUIIEHOM 00pa3zyeTcsi akpIoHUTpHI1? CocTaBbTE CXEMY TIO-
JIUMEPU3AIUU AKPUJIOHUTPHUIIA.

137. Hanuiure cTpykTypHYI0 (GOpMYITy METaKpUIIOoBOM KUcHIO0ThL. Kakoe
COCIMHEHHE TOTYYaEeTCsl PU B3aUMOICHUCTBUU €€ C METIJIOBBIM CITHPTOM?
Hamummre ypaBHeHue peakiuu. COCTaBbTE CXeMy MOJIUMEpU3AlNU 00-
pas3yronerocs mpoayKra.

138. Kakue yrieBojopo/ibl Ha3bIBAIOT JUEHOBBIMU (IUOJIE(PUHBI WU aJl-
kaguensl)? [IpuBenute npumep. Kakas obias hoopMysia BhIpakaeT COCTaB
ATUX YIJIeBOJI0posoB? CocTaBbTe CXEMy IOJMMEpHU3alnu OyTagueHa
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(IUBUHUIIA).

139. Kakue yrieBogopoabl Ha3piBatOT oneduHamu (anxeHamu)? Ipuse-
mute npumep. Kakast o01mas ¢popmyiia BeIpakaeT cOCTaB ATHUX YIJIEBOAOPO-
noB? CocTaBbTe CXEMY HOJYYEHHS MTOJTUITUIIEHA.

140. Kakas o61miasi, popmysa BeIpaXaeT COCTaB ATUJICHOBBIX YIJIEBO-
nopoaoB (oneUHOB MM ajdkeHOB)? Kakue XHMMHUYECKHE peaKIuH
HanOosee xapakTepHsbl sl HUX? UTo Takoe moJmmepu3anus, MoJIuKOH-
neHcanus? YeM oTnmyaroTcst Apyr OT Apyra 3TU peakuuu?

141. KakoBbl paznuuusi B COCTaBax MPEACIbHBIX U HEMPEICIbHBIX yT-
neBoioposioB? CocTaBbTe CXeMy OOpa3oBaHHUs Kaydyka M3 JUBUHUIIA U
ctuposia. Uto Takoe ByJIkaHU3aIus?

142. Kakue coenuHeHMsT HA3bIBalOT aMHUHOKHUCIOoTaMu? Hanumure
dbopmyity npocTeiiiieii aMUHOKUCTOTEI. COCTaBbTE CXEMY MOJIMKOHICH-
callii aMUHOKAIPOHOBOM KUCIOTHI. Kak Ha3bIBatoT 00pa3yromuiics npu
ATOM ToJaumep?

143. Kakue coemuHeHus Ha3bIBAIOT ajpjaeruaamu? Yro takoe dhopma-
nuH? Kakoe CBOMCTBO alIbJACTUIOB JIGKUT B OCHOBE PEaKIMU Ccepeopsi-
Horo 3epkajna? CoctraBbTe cxeMy nostyueHus: ¢heHoso(hopMaibaeruIHou
CMOJIBI.

144. Kak Ha3bI1BaIOT YriaeBOAOPOBI, MPEICTABUTEIIEM KOTOPBIX SIBJISI-
etcs uzonpeH? CocTaBbTe CXEMY COMOJUMEPHU3AIUU U30IIPEHA U U300Y-
TUJICHA.

145. Kakue coenuHEHUs] HA3bIBAKOT JJIEMEHTOPTAHUYECKUMU, KPEM-
HUWOPraHWYECKMMH? YKaXUTe BaKHEUIIINE CBOMCTBA KPEMHUMOPraHU-
yeckux mnoiauMepoB. Kak BiauseT Ha CBOWCTBA KPEMHUHOPTaHUYECKUX
MOJIMMEPOB YBEIIMUECHUE YKCIIa OPraHUYECKUX PAIMKAIIOB, CBSI3AHHBIX C
aToMaMu KpEMHUA?

146. Kakas oOmast opmysia BeIpaxaeT COCTaB all€THJICHOBBIX yTJie-
BOJIOPOJIOB alikuHOB)? Kak u3 MeTaHa MOJy4YUTh AllETUIIEH, 3aTEM BHU-
HUJIALIETUJICH, a U3 TTOCJIETHETO XJIOPOIPEH?

147. Hanummure ypaBHEHHE pPEaKIUU JETUApaTalludl MPOMUIOBOTO
criupra. COCTaBbTE CXEMY MOJUMEPU3ALNU MOITYYEHHOTO YTIIEBOAOPO-
1a.

148. Kakue nmonmMmepsl Ha3bIBAIOT CTEPEOPETYIApHbIMU? UeM 00Bbsic-
HsieTCsl 00Jiee BhICOKAs TeMIlepaTypa IUIaBJICHHS U OOJIbIIasi MEXaHU4e-
CKasi POYHOCTh CTEPEOPETYJISIPHBIX MOJTUMEPOB MO CPABHEHUIO C HEpe-
T'YJISPHBIMU TTOJTUMEpPaMU?
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149. Kak mnonyvaroT B mnpoMblIUIeHHOCTH cTupon? IlpuBenure
CXemy ero nonumepusanuu. M3006pasure ¢ MOMOIIBI0 CXEM JIMHEHHYIO U
TPEXMEPHYIO CTPYKTYPhI HOJUMEPOB.

150. Kakue nmonuMepsl Ha3bIBAIOTCS TEPMOIUIACTUYHBIMU, TEPMO-
pPEaKTUBHBIMU? YKaXXUTE TPHU COCTOSAHUS MOJIUMEPOB. Uem xapakTepu-
3yeTrcs Mepexo/1 U3 OJHOT0 COCTOSIHUS B APyroe?
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[Tpunoxenne A

Hepequb BOIIPOCOB VISl MOATOTOBKH K 9K3aMEHY

1. Tlpeamet uzyuenusi xumun. E€ Mecto cpenu apyrux Hayk. Poib xu-
MHUYECKOU HAYKHU B IPAKTUYECKOU JIEATEIIbHOCTU YEJIOBEKA.

2. OCHOBHBIE 3aKOHBI W TIOHATHUS XWUMHH. ['a30BbIe 3aKOHBI. DKBUBa-

JIEHT. 3aKOH KBUBAJICHTOB.

Kiaccudukarus BemecTs u peaxkimii.

PazButue npencraBieHuid o crpoeHun aroma. OCOOEHHOCTH KBaHTO-

BO — MEXAHUYECKOW MOJEIU aToMa.

KBanTOBbIE unCia, UX (PU3UYECKUI CMBICIL.

6. ITonsatue atomHoi opouTanu. ITopsiok 3amoTHEHUs] aTOMHBIX OpOU-
tasie. [Ipuniun [aynu, npuHIXI MUHUMYMa SHEPTUH.

7. DnexTpoHHBIE POPMYIIBI U TpadudecKoe U300pakeHUE IEKTPOHHOU
CTPYKTYypbl aToMa. [lopsiok 3amoaHeHus: 3JIE€KTPOHAMM SHEPTreTHYe-
Cckux ypoBHeu u noxypoBHeu. [IpaBuno I'ynna. IIpaBuno Kieukos-
CKOTO.

8. Ilepuoauueckuii 3akoH .M. Menneneena. I[lepuoguueckas cucrema,
€€ CTpyKTypa.

9. Ileproguueckuii 3aKOH U CUCTEMa B CBETE€ TCOPUU CTPOCHHUS aToMa.
DJIEKTPOHHBIE U XUMUYECKHE aHAJIOTH.

10. Oco0eHHOCTH 3JEKTPOHHOI'O CTPOEHUSI ATOMOB 3JIEMEHTOB MaJIbIX
1 OONBIIUX EPHOJIOB. S -, P -, d - , f — amemenTsI. SIBNCHME MpoCcKOKa
B aToMax d - DJIEeMEHTOB.

11. TloHsTHE SHEPrUU MOHU3AIUMHU, DIEKTPOHHOTO CPOJICTBA, AJIEKTPO-
OTPHULIATENBLHOCTH, aTOMHOTO paauyca. MI3MeHeHne 3TUX BEJIUYHUH I10
NIEPUOIUYECKON CUCTEME.

12. BajieHTHOCTb 3JIEMEHTOB B TEOPUM XUMHUYECKOM CBSI3U.

13. OcHOBHBIE XapaKTEPUCTUKU XUMUUECKOUN CBSI3U — DHEPTHUs, IJIUHA,
HACHIII[AEMOCTh, KPAaTHOCTh, MOJSPHOCTh. [ MOpuan3amnust 3aeKTpOH-
HBIX opOuTaneid. Tumsl ruOpUIU3AIIAHN.

14. Tunsl xumMmudeckou cBsizu. OCHOBBI METO/Ia BAJICHTHBIX CBSI3EH.

15. KoBaneHnTtHas nojisipHasi U HemoJigpHas cBsizu. OOpa3oBaHUE KOBa-
JICHTHOM CBSI3U C TIO3UIMM METOJA BAJICHTHBIX CBsA3€U. JIOHOpHO —
aKIENTOPHBI U OOMEHHBIM MEXaHW3Mbl 0Opa30BaHUSI KOBAJIECHTHOMU
CBSI3H.

B w

o
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16. JIMmonbHBIA MOMEHT.

17. Wonnas cBs3b. XapaKTEpPUCTUKU UOHHOM CBsi3u. MexaHu3m obOpa-
30BaHUSI HOHHOU CBSI3U.

18. Meramnnueckas CBSI3b TEOpHsl KpHUcTaindeckoro mois. IIpoBoi-
HUKH, TOJTYTIPOBOIHUKH, TUIIICKTPUKHU.

19. MexmorekynsipHoe B3auMoiercTBre. BogopoiHas CBsI3b.

20. KoHaeHCHPOBAHHOE COCTOSHHUE BelllecTBa ((KUIKOE, Me3aMop(HOe,
aMmop(pHOE, KPUCTATITUYECKOE).

21. Tunbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh (DU3MUECKUX
CBOMCTB COCAMHEHUN OT THUIIA PEUIETKUA U CBI3EH B HEU.

22. KowmmmekcHbie coeaumHeHms. VX cocTaB, CTpOGHHE W CBOMCTBA.
CBsi3b B KOMIUICKCHBIX COEIMHEHUsIX. Jlucconuarus KOMIUIEKCHBIX
coequHeHnr. KoHCTaHTa HECTOMKOCTH KOMILIEKCHBIX HOHOB.

23. TepmomumHaMHUYECKOE OINMHMCAHHUE XMMHYECKHX IMpoliieccoB. [loHs-
THE BHYTPEHHEW SHEPruu. TEIJIOTHI U paboThl. DHTanbnus. IlepBoe
HA4yajao TePMOJAMHAMHUKHU.

24. TennoBoil A(PPeKT XUMHUUECKUX TMPOIECCOB. TepMOXUMHYECKHE
ypaBHeHUs1. 3akoH ['ecca, cineactBusi u3 Hero. [IpakTuueckoe 3Have-
HUE OMPEACTHUS TEIUIOBBIX 3 (PEKTOB MPOIIECCOB.

25. DHTpoOmnus Kak Mepa TePMOJMHAMUYECKONU BEpOATHOCTH. V3MeHe-
HUE SHTPONUU B (Ha30BBIX MPEBPAIICHUAX U XUMUUECKUX PEAKIIUIX.
Onpenenenne 3HTpONMM N0 ypaBHeHNI0 Knaysuyca.

26. caMOmpoM3BOJLHO MpOTEKaroIue mnpoiecchl. M300apHo — u3o0-
TEPMUUYECKUM TOTEHIHAN. DHTAIBIIUWHAS U YHTPOMUNHASL COCTaBJIS-
ro1ue sHeprum I'mooca.

27. llomstne o GU3MKO — XUMHYECKOU cucTeMe, (aze. M3ommposan-
HBIE, 3aKPBITHIC, OTKPHITHIE CUCTEMBI.

28. Cxkopoctb peakiuu. DHeprus aktuBanud. [Ipasuno Bant — 'odda.
YpaBHenue Appenunyca.

29. T'oMoOreHHbIE U FeTepOreHHbIC PEaKIui. 3aBUCUMOCTh CKOPOCTH OT
OPUPOJbl PEATUPYIOMINX BEUIECTB, UX KOHIIEHTpAlUH. 3aKOH Jeil-
CTBYIOIIUX MAacc.

30. KuneTuka rereporeHHbIX peakiuid. Peakiuu HyaeBoro mopsiaka.

31. TIlonstme katanmsza. MexaHM3M OMOT€HHOT'O M T€TEPOTCHHOTO Ka-
Tajau3a.
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32. OOparumble u HeoOpaTuMble peakiuu. CoCTOSTHHE TUHAMHUYECKO-
ro paBHoBecHs. TepMOJUHAMUYECKOE U KUHETHYECKOE YCIOBUS XU-
MHUYECKOTO PABHOBECHA.

33. Brausgnue BHeMHUX (HAKTOPOB HA CMENIEHUE XMMHUYECKOTO PaBHO-
Becus. [Ipasuno Jle — Illarense.

34. SlBnenue anacopOiuu. MexanusMm ajacopOuuu. BiusiHre BHEIIHUX
yCIOBUM Ha ajicopOumMoHHOe paBHOBecue. IIpuMeHeHue aacopOIu-
OHHBIX MPOLIECCOB B TEXHUKE U aHAJIU3E.

35. TloBepXHOCTHO — aKTUBHBIE BEIIECTBA, UX MPUMEHECHUE.

36. dazoBbie paBHOBecus. IIpaBuio ¢a3 I'mbcca. [Juarpamma cocTos-
HUSI BOJIBI.

37. JlucmepcHble CUCTEMBI, UX Kiaccudukamus. VICTUHHBIE pacTBOPHI.
[Ipornecc ux o6pazoanusi. CoapBaTaIusl.

38. Tlonstue xonmenTparuu. CmocoObl BBIPAKECHHUS KOHICHTPAITUN
(MoJisipHasi, HOpMallbHasi, MOJISIIBHOCTh, MAaccoBasi J0Jisl, MOJIbHas
TIOJIsI, TUTD).

39. DnexTpoiauTHyecKas AUCCOIMAIMs, OCHOBHBIE MOJIOKEHUsA. Mexa-
HHU3M JIUCCOLMAIIMA COCAUMHEHUN C MOHHOW Y KOBAJIEHTHOM IMOJIIPHOM
CBSI3SIMU.

40. CunbHbIe U cnadbie EKTPoaUThl. CTeNeHb IUCCOLUAINH, €€ 3a-
BUCUMOCTh OT pa3fiuyHbIX (hakTopoB. Juccorumanus ciadbIX dJeK-
TposntoB. KoHcTanTa nucconumanuu. Peaknuu oOMeHa B pacTBOpax
AIEKTPOJIUTOB.

41. Jluccomumanus Bojabl. MloHHOE mpou3BeaeHre. BomopoaHbiil moka-
3aresib. MeToap! onpeaeneHus pH — cpenpl.

42. TloBeneHue coiiell B BOAHBIX pacTBOpax. THIIBI THIPOIHU3A.

43. CreneHb U KOHCTAaHTa TUAPOJU3a. DAKTOPHI, BIUSIONINE HA PEaK-
UM TUAPOJIN3A.

44. OKHUCIUTETbHO — BOCCTAHOBUTEIBHBIE MPOIECCH, UX CYIIHOCTD.
[ToHsiTHE CTENEHN OKHUCJICHHUS AJIEMEHTOB B cOeIMHEHUAX. OCHOBHBIC
OKHUCIIUTEJIN U BOCCTAHOBUTEIH.

45. Knaccudukamus OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKIIUM.
CocraBiicHHE€ ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pEak-
UM METOJIOM 2JIEKTPOHHOTO OaaHca.

46. Meramnsl. MeTonpl Oy4YeHusl, CBOMCTBa. [loBeneHrne MeTamioB B
arpecCUBHBIX cpeaax (BOJa, KUCIOTHI, MENoYn). TepmoauHamuye-
CKHE U KMHETUYECKHEe (PaKTOphl, TPOTEKAHUS MPOIIECCOB.
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47, TlonsThe cKayka IOTEHIMAJa Ha TPaHHUIIE METa/ll — pPacTBOP.
DJIEKTPOJIHBIM MOTEHIIMAI MeTasla.

48. TampBanmdeckuii raeMeHT. DJIC raapbBaHMYECKOro JICMEHTA.

49. HW3mepeHue >JIEKTPOAHBIX MOTEHIIMATIOB. BOIOPOAHBIN 3JIEKTPO.
Ypasuenue Hepucera.

50. CrangapTHbIC SJCKTPOJHBIC ITOTCHIIMANIBL. DJIEKTPOXUMHUUYCCKUM
PS1 HAIIPSDKEHUSI METAJIOB, BBIBOJBI M3 HETO.

51. TloHsTue 3nekTposin3a. AHOJHBIE M KaTOJHBIC IMPOIECCHI B pac-
TBOpax W paciuiaBax »dJeKTpoauToB. IIporecchl ayekTponusa Ha
MHEPTHBIX U PACTBOPUMBIX aHOJIaX.

52. 3axonbl ®apanes. [IpakTudeckoe MPUMEHEHHUE JICKTPOJIN3A.

53. XUMHUUYECKHE MCTOUYHMKH TOKa. AKKyMmyJasatophel. [Iporecchl, mpo-
UCXOJSIIUE TIPU 3apsiie U pa3psijic KUCIOTHBIX U IIEJIOYHBIX aKKyMY-
Ja4TOpoB. JIOCTOMHCTBA M HEAOCTATKHU PA3JIUYHBIX AKKyMYJISTOPOB.
OcCHOBHBIE MapaMeTpbl, O KOTOPHIM COTOCTABJISIOTCA aKKyMYJISITO-
PHIL.

54. (CBolicTBa HEMETAVIOB U UX COCMHECHUM.

55. CsBolicTBa METAJUIOB U UX COCIUHEHUN.
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[Tpunoxenue b

Ta6anna BapuanToB pacueTHoii padoTbi(1 cemecTp)

Ne Ba- Howmepa 3aganus
puaHTa
1. 11 31 51 71 91 | 111 | 131 151 171 | 191
2. 12 32 52 72 92 | 112 | 132 152 172 | 192
3. 13 33 53 73 93 | 113 | 133 153 173 | 193
4, 14 34 54 74 94 | 114 | 134 154 174 | 194
5. 15 35 55 75 95 | 115 | 135 155 175 | 195
6. 16 36 56 76 96 | 116 | 136 156 176 | 196
7. 17 37 57 77 97 | 117 | 137 157 177 | 197
8. 18 38 58 78 98 | 118 | 138 158 178 | 198
9. 19 39 59 79 99 | 119 | 139 159 179 | 199
10. | 20 40 60 80 | 100 | 120 | 140 160 180 | 200
11. | 1 22 43 64 85 | 106 | 127 148 163 | 187
12. | 2 23 44 65 86 | 107 | 128 149 164 | 188
13. | 3 24 45 66 87 |108 | 129 150 165 | 189
14. | 4 25 46 67 88 | 109 | 130 151 166 | 190
15. | 5 26 47 68 89 | 110 | 131 152 167 | 191
16. | 6 27 48 69 90 | 111 | 132 153 168 | 192
17. | 7 28 49 70 91 | 112 | 133 154 169 | 193
18. | 8 29 50 71 92 | 113 | 134 155 170 | 194
19. | 9 30 51 72 93 | 114 | 135 156 171 | 195
20. | 10 31 52 73 94 | 115 | 136 157 172 | 196
21. | 11 32 53 74 95 | 116 | 137 158 173 | 197
22. | 12 33 54 75 96 | 117 | 138 159 174 | 198
23. | 13 34 55 76 97 | 118 | 139 160 175 | 199
24. | 14 35 56 77 98 | 119 | 140 141 176 | 200
25. | 15 36 57 78 99 | 120 | 121 142 177 | 181
26. | 16 37 58 79 | 100 | 101 | 122 143 178 | 182
27. | 17 38 59 80 81 | 102 | 123 144 179 | 183
28. | 18 39 60 61 82 | 103 | 124 145 180 | 184
29. | 19 40 41 62 83 | 104 | 125 146 161 | 185
30. | 20 21 42 63 84 | 105 | 126 147 162 | 186
31.| 3 24 45 66 87 | 108 | 129 146 170 | 187
32. | 4 25 46 67 88 | 109 | 130 147 171 | 188
33.| 5 26 47 68 89 | 110 | 131 148 172 | 189
34.| 6 27 48 69 90 | 111 | 132 149 173 | 190
35. | 7 28 49 70 91 | 112 | 133 150 174 | 191
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36. | 8 29 50 71 92 | 113 | 134 151 175 | 192
37.1 9 30 51 72 93 | 114 | 135 152 176 | 193
38. | 10 31 52 73 94 | 115 | 136 153 177 | 194
39. | 11 32 53 74 95 | 116 | 137 154 178 | 195
40. | 12 33 54 75 96 | 117 | 140 155 179 | 196
41. | 13 34 55 76 97 | 118 | 128 156 180 | 197
42. | 14 35 56 77 98 | 119 | 127 157 161 | 198
43. | 15 36 57 /8 99 | 120 | 126 158 162 | 199
44. | 16 37 58 /79 | 100 | 101 | 125 159 163 | 200
45. | 17 38 59 80 81 102 | 124 160 164 | 182
46. | 18 39 60 61 82 103 | 123 141 165 | 183
47. | 19 40 41 62 83 104 | 122 142 166 | 184
48. | 20 21 42 63 84 |105| 123 143 167 | 185
49. | 1 22 43 64 85 |106 | 121 144 168 | 196
50. | 2 23 44 65 86 | 107 | 138 145 169 | 197
51.| 8 29 50 61 84 |106 | 121 160 170 | 198
52. | 9 30 o1 62 85 | 107 | 122 159 171 | 199
53. | 10 31 52 63 86 | 108 | 123 158 172 | 200
5. 11 32 53 64 87 1109 | 124 157 173 | 186
55. | 12 33 54 65 88 | 110 | 125 156 174 | 187
56. | 13 34 55 66 89 | 111 | 126 155 175 | 188
57. | 14 35 56 67 90 | 112 | 127 154 176 | 189
58. | 15 36 S7 68 91 | 113 | 128 153 177 | 190
59. | 16 37 58 69 92 | 114 | 129 152 178 | 183
60. | 17 38 59 70 93 | 115 | 130 151 179 | 184
61. | 18 39 60 71 94 | 116 | 131 150 180 | 185
62. | 19 40 49 72 95 | 117 | 132 149 165 | 186
63. | 20 28 48 73 96 | 118 | 133 148 166 | 187
64. | 1 27 47 74 97 | 119 | 134 147 167 | 188
65. | 2 26 46 75 98 |120 | 135 146 168 | 189
66. | 3 25 45 76 99 | 101 | 136 145 169 | 190
67.| 4 24 44 /7 | 100 | 102 | 137 144 170 | 191
68.| 5 23 43 /8 81 | 103 | 138 143 171 | 192
69.| 6 22 42 79 82 104 | 139 142 172 | 193
70. | 7 21 41 80 83 | 105 | 140 141 173 | 194
71. | 4 30 42 67 87 101 | 123 145 174 | 195
/2.1 5 31 43 68 88 102 | 124 146 175 | 196
73.1 6 32 44 69 89 103 | 125 147 176 | 197
4. | 7 33 45 70 90 |104 | 126 148 177 | 198
75.] 8 34 46 71 91 |105 | 127 149 178 | 199
76. ] 9 35 47 72 92 | 106 | 128 150 179 | 200
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77. | 10 36 48 73 93 | 107 | 129 151 180 | 187
78. | 11 37 49 74 94 |108 | 130 152 161 | 188
79. | 12 38 50 75 95 109 | 131 153 162 | 189
80. | 13 39 ol 76 96 | 110 | 132 154 163 | 190
81. | 14 40 52 77 97 | 111 | 133 155 164 | 191
82. | 15 21 53 /8 98 | 112 | 134 156 165 | 192
83. | 16 22 54 79 99 | 113 | 135 157 166 | 193
84. | 17 23 55 80 | 100 | 114 | 136 158 167 | 194
85. | 18 24 56 61 81 | 115 | 137 159 168 | 195
86. | 19 25 S7 62 82 | 116 | 138 160 169 | 196
87. | 20 26 58 63 83 | 117 | 139 141 170 | 197
88. | 1 27 59 64 84 | 118 | 140 142 171 | 198
89. | 2 28 60 65 85 [ 119 | 121 143 172 | 199
90. | 3 29 41 66 86 | 120 | 122 144 173 | 200




55

[Tpunoxenue B
Ta6auna BapuaHTOB pacueTHO# padoThl (2 cemecTp)

Ne Bapu- Howmepa 3ananuit
aHTa
1. 1 21 41 60 80 91 111 131
2. 2 22 42 61 81 92 112 132
3. 3 23 43 62 82 93 113 133
4, 4 24 44 63 83 94 114 134
S. 5 25 45 64 84 95 115 135
6. 6 26 46 65 85 96 116 136
7. 7 27 47 66 86 97 117 137
8. 8 28 48 67 87 98 118 138
9. 9 29 49 68 88 99 119 139
10. 10 30 50 69 89 100 120 140
11, 11 31 o1 70 90 101 121 141
12, 12 32 52 71 80 102 122 142
13. 13 33 53 72 81 103 123 143
14. 14 34 o4 73 82 104 124 144
15, 15 35 95 74 83 105 125 145
16. 16 36 56 /5 84 106 126 146
17, 17 37 S/ 76 85 107 127 147
18. 18 38 58 77 86 108 128 148
19. 19 39 59 78 87 109 129 149
20. 20 40 60 79 88 110 130 150
21. 1 31 59 70 89 91 121 140
22. 2 32 58 69 90 92 122 139
23. 3 33 o7 68 81 93 123 138
24, 4 34 56 67 82 94 124 137
25. 5 35 95 66 83 95 125 136
26. 6 36 94 65 84 96 126 135
217. 7 37 53 64 85 97 127 134
28. 8 38 52 63 86 98 128 133
29. 9 39 ol 62 87 99 129 132
30. 10 40 50 61 88 100 130 131
31. 1 22 43 61 83 91 129 145
32. 3 24 44 62 84 92 119 146
33. 5 26 60 63 85 93 122 147
34. 7 28 59 64 86 94 125 148
35. 9 30 47 65 87 100 129 149
36. 11 32 48 66 88 101 130 150
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37. 13 34 S/ 67 89 102 121 140
38. 15 36 58 68 90 105 122 139
39. 17 38 50 69 81 107 114 138
40. 19 40 51 74 82 110 115 137
41. 2 21 52 75 87 91 116 136
42. 4 25 o4 76 83 95 117 135




