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OaHUM W3 OCHOBHBIX BHUJOB Y4YEOHBIX 3aHSATHH CTYJEHTOB— CaMOCTOsITeNbHas paboTa Hal
yu4eOHBIM MaTepHaioM, KOTOpas CilaraeTrcs W3 M3y4YeHHs IUCHMIUIMHBI MO Y4eOHHKaM M Y4eOHBIM
MOoCOOWsIM; BBIMOJIHEHUS] KOHTPOJBHOTO 33JaHUs; BBIMOJHEHHUS JIaOOPAaTOPHOTO IPAKTUKYMa,
WHIUBUAYAIbHBIX KOHCYJIbTallMi (OYHBbIE M MHCbMEHHBIE); 3allliTa JIabopaTOPHOTO MPaKTUKyMa;
CAAa4y SK3aMEHa 110 JUCLMILINHE.

Jucuumimna «JlonoJHUTENbHBIM Kype MO XUMHUU» HeoOXxoauma Uit (GOpMUpPOBaHHS YMEHUH,
HABbIKOB HAy4YHOI'O SKCIIEPUMEHTHPOBAHMSI, MCCIENA0BATENbCKOTO MOAXOAAa K M3YUEHUIO NpEAMETa,
JIOTUYECKOT0 XUMHUYECKOTO MBIIUICHHUS.

B camocrositensHOll paGoTe mpemycMarpuBaercs 12 3amaHMid, YTO TIO3BOJISIET OIICHHUTH

TCOPCTUUCCKYIO U MMPAKTHUYCCKYIO ITOATOTOBKY CTYACHTA 110 JUCHHUITIIMHE.



1. ®opmyMpoOBKA 3a1aHUS U €r0 00beM

BrimonHenne camMoCTOATENbHON padoThl SABISETCS OJHUM U3 JTAalOB HW3YyYEHHUS JaHHOU
JTMCLUUIUIMHBI ¥ BBITIOJIHSIETCS CTyIEHTaMU 10 MHIUBUAYAIbHOMY 3aJlaHuio. BapuanTt BeiOupaercs mo
NoCHeHUM [ByM HudpaM 3adeTHOH KHIKKM. Ecnm gse mupbl npesbimaror 30, To BapuaHt
BBIOMPAETCS U3 CyMMBI IBYyX IociaeIHUX Hudp. McxoqHble naHHbIe 171 pelieHus 3a/1a4 IPEICTaBICHbI
B Tabnute 1 (mpunoxxenue A).

CamocrosTenbpHas padoTa BBIMOIHACTCS C LEIbI0 3aKPEIUICHUs, CUCTEMATH3AIMH U YTITyOJICHHS
TEOPETUYECKUX 3HAHUM, BBIPAOOTKM YMEHHUS NPUMEHSTh INPAKTUYECKHE 3HAHUS IPU IPOBEACHUU
HAay4yHOTO JKCIEpUMEHTa, JIOTMYECKOr0 XHUMHUYECKOrOo MBIIUICHHUS, OCMBICIEHHE MarepHala
1ab0pPaTOPHOTO MPAKTHKYMA.

CamocTosrenbHas paboTa npeaycMaTpuBaeT perieHue 12 3aa4d U BBITOJIHSAETCS M0 CIEAYIOINUM
teMaM: |. Mosnb. DKBUBaJIEHThl U HKBUBAJEHTHBIE MacChl IPOCTBIX U CJIOXHBIX BEIIECTB. 3aKOH
9KBUBalIeHTOB. 2. CTpoeHHe aToMa M MEpUOAMYEcKas CUCTeMa XUMHUYecKux 3nemeHToB JI.U.
MenneneeBa. XuMudeckas cBs3b. 3. DHEpreTuka XMMUYECKUX MpoLeccoB (XUMHUECKOE CPOACTBO). 4.
XuMuyeckass KMHETHMKAa M XUMHYecKoe paBHoBecue. 5. CrocoObl BbIpaXXEHHUs KOHIIEHTpalUU
pactBopoB. 6. CBOHCTBO pacTBOpoB. 7. MOHHO-MOJEKyJspHbIE (MOHHBIC) peakIuu OOMEHa. §.
I'maponns coneit. 9. OkucIUTENbHO-BOCCTAHOBUTENbHbBIE peakiuu. 10. DinekTpoaHble MOTeHIMAIbl U
AEKTPOABIKYIME cuibl. 11. DnekTponu3 BoAHbIX pacTBopoB. 12. Koppo3us MeTamioB M MeToJbl
3an|Thl OT Koppo3uu. 13. XKectkocTh BoAbI 1 MeTOABI ee ymsardeHus. 14. OCHOBBI XHUMHUU BSDKYIIIUX
BEIIECTB.

Pexomenyemslit 00beM paboThl cocTaBiser 13 - 15 cTpaHull pyKONHCHOTO TEKCTA.

2. O0urue TpeGOBaHMSA K HANIMCAHUIO U 0OPMIIEHUIO CAMOCTOSITEILHOI padoThI

1. CamocTtosTenbHass paboTa BBIIOJIHAETCA B OOBIYHOW ydeHmdeckod Tetpamu (12 wmm 18
JIMCTOB) WM Ha JUcTax popmata A 4.

2. Ha TUTYy/IbHOM JIMCTE yKa3bIBalOTCSA: HAUMEHOBaHUE By3a (IlepBas CTpaHHIA JaHHOrO MY),
kadeapa (Xumus), TpeaMeT (XUMUsl), BApUAHT CaAMOCTOSTEIIbHONW PabOThl, HOMEp 3a4€THON KHUXKKU C
ykazanueM crneruanbHocTi, PHO cryaeHTa U Benyllero mpenojaBarens, 1aTta BhINOJIHEHUS paOoThl.
OOpa3sell TUTYJIBHOTO JIUCTA TIPUBECH B IPUIIOKEHUHU A (c. 92).

3. Ha xaxnoil crpaHuie TeTpaju OCTaBJATHh IIMPOKUE MOJA: 5 - 6 KIETOK WM 3 cM Juis
3aMeuyaHuil mpemnojaBares; MUcaTh YeTKO W SICHO, HOMEpa M YCJIOBUS 3aJad MEepenuchbiBaTh B TOM
MOpSAJIKE, B KAKOM OHM YKa3aHbI B 3aJaHUHU.

4. Hymepaumst crtpaHMil BeneTcs apaOCKUMHU IUpaMu CBEpXy, MO ILEHTPY, HauuHas C
TUTYJIBHOTO JIMCTA U JIajiee MOCJIEA0BATEIbHO 0 NOCIEAHEN cTpaHulbl. Ha TUTynbHOM nMcTE HOMED

CTpaHUI] HE CTABUTCA.
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5. lns pemieHus 3afay 3amnucarh JaHHbIE (€CIU 3TO TpeOyeTcs B COOTBETCTBHM C YCIOBUEM
3agad). OxapakTepu3oBaTh 3aKOH, METOJ, JAaTh MOSCHEHHE K NMPUMEHAEeMOW (hopMyiie MU peHIeHUI0
3agad. PemieHuwe 3amad JODKHO OBITh MOAPOOHBIM C TPOBEICHHEM BCEX pPAacyeToB, (GOpMyn U
MOSICHEHUH K Hell, rpaduuecKkux n300pakeHui 311eKTPOHHBIX (POPMYIL.

ITpy OI0KUTENTBHOM 3aKJIIOYEHUHU PaOOThI CTYJEHT JOITycKaeTcs K 3amure. [1opsiok 3amuThl
CIICAYIOUIMIA: CTYJIEHT 00s3aH U3JI0KUTH CYIIHOCTh TEOPETUYECKOI0 MaTepHala, pacueTHbIe (POPMYIIbI
U OIpeesIeHHs] K HUM, OCHOBHBIE TIOHSTHS U OTIPEICJICHUS TI0 CTPOSHHUIO BEIECTBA.

PaboTa nomkHa BKIIOYATh:

1. TUTYJIBbHBIN JIUCT.

2. PacueTsl TEOpETHUECKUX 3a]1ad.

3. Pocriuch 31€KTPOHHBIX KOH(UTYPALUii aTOMOB 3JIEMEHTOB.
4. Criucok UCHoJIb3yeMO TUTepaTyphl.

PacueTHy!0 4acTh CTyJIEHT MPOBOAUT C MOJIPOOHBIM H3JIOKEHHEM OCHOBHBIX 3aKOHOB XHUMHH,
3aKOHOMEPHOCTEH NMPOTEKAHUSI XUMUYECKUX PEAKIIH, TEPMOTUHAMUYIECKON BEPOSITHOCTH POTEKAHUS
peaknmii,  moaOOpa  KOX(PPHUIMEHTOB B  OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIHSAX,
JIEKTPOXUMUYECKUX IPOLIECCOB, BO3MOXHBIX METOAOB YMSAIYEHHUS BOJbI, CIIOCOOOB BBIPAKEHUS
KOHIIGHTpaLlUi, pPacTBOPOB 3JEKTPOJUTOB M BOINPOCHl JUCHUIUIMHBI XHMHH, CBS3aHHBIE C €€

IMIPUMCHCHUCM B CTPOUTCIILCTBC.

3.1 UnauBuayaiabHble 3aJaHUSA

MoJjib. DKBHBAJIEHTBI M SKBHBAJEHTHBLIE MACChI MPOCTBLIX U

CJI0’KHBIX BeleCTB. 3AKOH JKBHBAJICHTOB
1. Bobumciure skeusaient Hg PO 4, TPU peaknuax oOMeHa, B pe3yJbTaTe KOTOPBIX
00pa3yroTCs KUCIHBIE U CPETHUE COTTH.

2. Haiiyre sxsuBanent H,SO, u CU(OH), B crenyrommx peakmmsx:
a) H,S0, + 2KOH =K,S0, +2H,0;

6) H,S0, + KOH = KHSO, + H,0;

8) Cu(OH), + 2HCI = CuCl, + 2H,0;

r) Cu(OH), + HCI = CUOHCI + H,0.

3. Ompenenute 5KBUBAJEHT M OSKBUBAJICHTHYIO Maccy (ocdopa, kuciopoga u Opoma B

coenuuennsix PH,, H,O, HBr.
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4. B xaxoii macce NaOH conepxurcs crombko ke sxBuBanenTos, ckoinbko B 140 2 KOH ?
Otset: 100 2.

5. U3 1,35 2 okcupa meramna nonyuaercs 3,15 2 ero murpara. Beruncnure 3KBUBaIEHTHYIO
Maccy 3TOro MeTajla. Orset: 32,52/ monn .

6. OnoBo oGpasyer asa okcuma. Ilepsoii comepxut 78,8 %, Bropoii - 88,2 % onosa.

BbruncinTe SKBUBAIEHT 0J10Ba B 3THX okcumax. Ortser: 29,7 ; 59,3 2/ monw .

7. U3 1,352 okcuma meramia nonyuaercs 2,852 cynwsgara sroro ke meramia MeSO, .
BrluncinTe SKBUBAIECHT METAILIA. Otser: 28 2/ monw.

8. U3z 132 rugpoxcuna wmeramna nomydaercas 2,852 ero cynbdara. Berawmcimre
SKBUBAJICHTHYIO MacCy 3TOr0 MeTaJlIa. Otset: 9 2/ mons .

9. Okcunp TpexBaneHtHoro onementa cogepxur 31,58 % xucnopoma. Berumciure

OKBHUBAJICHTHYIO, MOJIbHYIO 1 aTOMHYIO MAaCChI 3TOI'0O 3JICMCHTA.

10. Yemy paBeH mpu H.). DKBUBAICHTHBIH 00BbEM BOAOPOAA. BBIUMCINTE HKBUBAICHTHYIO
maccy Mmeramia, eciu Ha Boccranosienune 1,017 2 ero oxempa mspacxogosanocs 0,28 1 Bomopona
(1. y.). Otser: 32,68 2/ mons.

11. Omun okcua Mapranna coaepxur 22,56 % xuciopona, a apyroi 90,50 % . Beruuciure

OKBHUBAJICHTHI MapraHia B 9TUX OKCHUJAaX U COCTABbTC UX q)OpMYJ'II)I.

12. Bripasute B Momsx: a) 6,02-10% monekyn C,H,; 06 1,80-10* aromos asora; B)

23
3,01-10% monexyn NH,. Kakosa monbHast Macca yka3aHHBIX BeIecTs?

13. BeuncauTh SKBUBAJICHT W KBHUBAJICHTHYIO MacCy H3|:>O4 B pEaKIUsAX 0Opa3oBaHUs: a)
ruapodocdara, 6) nuruapodocdara; B) oprodhocdara HaTpusi.
14. B 2,48 2 oxcupa omgHoBaneHTHOro Meramia cogepxkurcs 1,84 2 meramna. Beramcinte

OKBHUBAJICHTHBIC MACChl MCETalllla M €r0 OKCHIa. qCMy paBHa MOJIbHAsA W aTOMHasg Macca 3TOIro

meTaa?

15. Yemy paBeH npu H.). OKBMBAJIEHTHHIM 00beM kucmopoma? Ha cxuramme 1,52
neyxsanentHoro metamia tpebyerca 0,69 1 kucnopona (H.y.). Beluncnure SKBUBAIEHTHYIO MacCy,

MOJIBHYIO MaCcCy U aTOMHYIO MAacCCy 3TOro Merajja.

Oteetr:1217 2/ monw; 24,35 2/ moaw; 1217 2/ monw.
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16. U3 3,31z mnurpara wmertamma mnonmydaercs 2,/82 ero xmopuma. Beraumcnure

SKBUBAIEHTHYIO MacCy 9TOT0 METAJLIA. Otser: 103,6 2/ monw .

17. Harmmmre ypasnenus peaximii F€(OH), ¢ xmoposonopommoit (HCI) xucnoroit, mpu

KOTOpBIX 00pa3syloTcs CJEAyIOIME COeIMHEeHHus sxene3a: a) xiaopua muruapokcoxkenesa (111); 6)
nuxnopun rugpokcoxenesa (1); B) xmopun xemesa (lll). Berumcnure »sxBuBanent wu

SKBHMBAJICHTHYIO Maccy F€ (OH )3 B KQXJI0M U3 3TUX peaKkui?

18. IIpu BoccTanoBnennn 1,2 2 okcupa Meramuia BogopogoM obpaszosanocs 0,27 2 Bompbl

BrrancianTe SKBUBaAJICHT OKCHJa M 5KBUBAJICHT MCTaJljla.

Oteet: 40,00 2/ moaw ;32 2/ monw .

19. YI36BITKOM T'MAPOKCH/IA KAIUs T0IeHCTBOBAIM HAa PACTBOPBL:
a) murugpodocdara kanus; 6) murpara auruapokcosucmyta (1), Hamummre ypaBuenus peaxuwuii
stux Bemects ¢ KOH 1 onpenenure ux 5KBUBaIEHTHI U SKBUBAICHTHBIE MACCHL.

20. BemectBo comepsxur 39,0 2 cepsl, sxBuanent koropoil 16,0 2/ mob u MplbsK.

Beruuciaure -SKBUBAJICHT W BaJICHTHOCTh MBIIIBAKA, COCTAaBbTC (I)OpMy.]'Iy 9TOI0  BCIICCTBA.

Orser: 25,03 2/ monw; —3; AS,S;.
21. B xaxom kommuectse CI(OH), comepxutcss crompko e SKBUBATEHTOB, CKOMBKO B

174,96 2 Mg(OH),? Otser: 207,14 2.

22. V30BITKOM XJIOPOBOJOPOAHOM (COJIIHOM) KHCIOTBHI MOJCHCTBOBAJIM Ha PAcTBOPHI: a)
rupokapOoHaTa Kanplus; 0) JUXJIOpUAa THAPOKCoaTtoMuHusA. Hanumure ypaBHEHUS peakiuid 3THX

BCIICCTB C HCI " OIIPCACINTC UX DKBUBAJICHTBI U SKBUBAJICHTHBIC MACCBI.

23. Tlpu oxucnennu 16,74 2 neyxsanentHoro meramia obpasoBanoch 21,54 2 okcuna.

BrluncanuTe SKBHUBaJIEHTHBIE MAacChl METalla M €ro OKCHIA. quy paBHbI MOJIbHAad U aTOMHasi MAaCChL

meTaa?

Otser: 27,9 2/ monw ; 35,9 2/ monw; 55,8 2/ moaw; 27,9 a.e.m.

24. Tlpu B3ammoneticteun 3,24 2 TpexBanenTHOro Meramia ¢ kucnoroi segenserca 4,03 1

BOAOpPOda (H. V. ) Brruncaute 9KBUBAJICHTHYIO, MOJIbHYIO 1 aTOMHYIO MaCChl MCTaJljia.

25. Hcxons u3 MOJIBHOM MacChl yriaepoaa U BOABI, OIIPECACIIUTE aGCOJ'IIOTHYIO MacCy aTtomMma

yriepoaa U MOJICKYJIbI BOAbBI B I'paMMax.

Orser: 2,0-10% 2:3,0-10% 2.
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26. Ha meirpamuszanmio 9,797 2 docdoproii kucnorsr uzpacxomosano /7,889 NaOH .

Bplunciaure SKBUBAJIEHT, DKBUBAJICHTHYI0 MacCy U OCHOBHOCTb H3|:>O4 B JToM peakuuu. Ha

OCHOBAHMHU pacyuCTa HAIMMIIUTC YPABHCHUC PCAKIIUU.

Orser: 0,5 monw, 492/ monw, 2.

27. Ha ueiitpamusammo 0,943 2 docdopucroii kucnorsr H;PO, uspacxonosano 1,291 2

KOH . Beramcaute OKBUBAJICHT, 3KBUBAJICHTHYKO MACCy W OCHOBHOCTH KHCJIOTHI. Ha ocnoBanunu

pacuc€Ta HAITMIIKUTEC YPaBHCHUEC PCAKIINU.

Otser: 0,5 monw, 412/ monw 2.

28. OzHa ¥ Ta Ke Macca MeTauia, K3MEPERHOTO 1pu H. Y. coemunsiercs ¢ 1,591 2 ranorena u
¢ 70,2cm® xucnopoma, M3MEPEHHOTO TpH  H.).. BBIMHCIMTE OKBHBAIGHT —TalOreHa.
Ortser: 126,9 2/ monw .

29. Ha wmeiitpammzaimio 11252  masenesoii kucnorel norpebosanocs 12 NaOH .
Onpeienure SKBUBAJIECHT KMCIIOTHI. Otsert: 452/ monw .

30. OzHO M TO %ke KomuuecTBo MeTasa coeaunsercs ¢ 0,6 2 xkucnopona u 9,534 2 ranorena.

Paccuuralite SKBUBAJICHT rajoreHa. Otser: 12712/ monw.

CTpoeHue aTOMAa M NMEPUOANYECKAS CHCTEMA XUMUYECKHUX JIEMEHTOB
JI. 1. MenaeneeBa. XuMu4eckasi CBA3b

31. Hanummre 31€KTpOHHBIE (JOPMYJIBI ATOMOB 3JIEMEHTOB C mopsakoBeiMu Homepamu 40 u
51. Tlokaxkure pacmpeneneHUe DIEKTPOHOB OTHX AaTOMOB II0 KBAaHTOBBIM SHEHKaM, K KaKOMY

EKTPOHHOMY CEMEWCTBY OTHOCHUTCS KayKIbIH U3 ATUX DJIEMEHTOB?
o o 29e29 15
32. Jlna atoMa C DJIEKTPOHHOM CTpykTypoil 1S°2S°2P° Bnummre B Tabnuily 3Ha4YeHUS
yeThIpex KBaHTOBEIX umcerm: N, |, M,, Mg ompenensromue Kaxaplii U3 IEKTPOHOB B HOPMAIBHOM

cocrosiauu (Tadsmia 1).

Ta6J'II/II_Ia 1- Pacnpe;[eneHHe OJICKTPOHOB € TOMOIIIBIO 4-X KBaHTOBBIX YHCEII

KBaHToBbIE Howmep snekrpona
quciia
1 2 3 4 5 6 7 8 9
n
|
m,
mS
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33. Hanumure 50eKTPOHHBIE (POPMyYJIBI aTOMOB 3JIEMEHTOB C HOPSAAKOBBIMU HOoMepamMu 39 u
53. Pacnpenenute >I€KTPOHBI 3THX AaTOMOB MO KBAaHTOBBIM sueiikam. K KakoMy OSIEKTPOHHOMY

CEMENCTBY OTHOCUTCS KaXAbIA U3 3TUX JIIEMEHTOB?

34. Ckombko cBoGomabix d — opOuTaneil COAEepKUTCA B aToMax Sc, Ti, V 2 Hamummre

ANEKTPOHHBIC ()OPMYIIBI ATOMOB 3TUX AJIEMEHTOB, PUMEHUB TIpaBuiia KieukoBckoro.

35. 9H€pF€TI/ILIeCKOC COCTOsIHMEC BHCHIHCTO JJICKTPOHA aToMa OIHMCBIBACTCA CICAYIOUNIUMMU

3HaYeHussMu kBaHTOBBIX uncen: N=4, | =0, m, = 0, m, =—. ATOMBI, KAKHX 3JIEMEHTOB UMEIOT

Takoi 3ekTpoH? CocTaBbTe 3JEKTPOHHBIE (OPMYJIBI ATOMOB 3TUX AJIEMEHTOB, IIPUMEHUB MpaBHJIA
KiieukoBckoro.

36. Kakoe MakCHMAaJbHOE YMCIIO JIEKTPOHOB MOTYT 3aHMMaTh S-, P-, O - u f -opburamnu
JAHHOTO dHepreTudeckoro ypoBHs? [louemy? Hamummre 31eKTpoHHYIO OpMyITy aroma 3JeMEHTa ¢
HOPSAIKOBBEIM HOMEPOM D2,

37. Kakue opOuTaIu aTtoma 3amloNHSAIOTCs nekTponamu panbme: 4S wm 3d ; 6S wm 4p?

[Touemy? Hanuimure 351eKTpoHHYI0 (JOPMYITy aTOMa SIIEMEHTA ¢ MOPAIKOBBIM HOMEPOM 90.

38. Kak 3aBHCHT JHEprus 5IeKTPOHA B aTOMe OT opOuTambHOro kantooro umcna () mpu
TIOCTOSHHOM 3HAYEHHH TJIaBHOTO KBAHTOBOTO umcia (N ): yBelIMdMBaeTcs, yMEHbIIaeTcs ¢ pocToM |

WM OCTaeTcs Hen3MeHHON. OTBET MOTUBHUPYHTE.

39. Kakue op6uTamu aToMa 3amonHsoTcs snekrponamu panbime: 4d wmm 5S; 6S umu 5p?

[Mouemy? Hanmuiuure 251eKTPOHHYIO (HOPMYITy aTOMa DJIEMEHTA € MOPSAIKOBBIM HOMEPOM /9.

40. CkonmbKO aTOMHBIX opOuTaneil cojepXuTcs Ha moxyposHe, mia kotoporo: | =0; 1 =1;
| =2. O6bscuure.

41. Hanumure 371eKTPOHHBIE (POPMYIIBI ATOMOB SJIEMEHTOB € MOPSIAKOBBIMH HOMEPAMH 39 U
73. Cxonbko cBo6oaHEX O - opbuTaneii y aTOMOB TIOCIIEHETO AIeMeHTa?

42. Kakoe MaKCHMaJIbHOE YHCIIO 9JICKTPOHOB MOXKCET COACPIKATHCA HA SHEPTCTUICCKOM YPOBHC!

n=2,n=3,n=4,n=57?

43. Hanummure 50eKTpOHHbIE (GOPMYIIBI aTOMOB 3JIEMEHTOB C TOpsAAKoBbIMH HoMepamu 49 n

75. Yemy paBeH CyMMapHBIil CIIHH P - SIeKTPOHOB y aTOMOB TiepBoro u { - SIeKTPOHOB y aTOMOB

BTOPOTO 3JIeMeHTa?



10
44. CKOJIBKO M Kakue 3HAYCHUS MOKET NPUHMMATh MAarHUTHOE KBaHTOBOE 4mcio M, mpu
OpOUTATLHOM YHCIIC | =0,1, 2, 3?2 Kakue 351eMeHTHI B MEePUOJUYECKON CUCTeMEe Ha3bIBaloT S -, P -

. d-, f-onementamu? [IpuBeauTe MpUMEpHI.

45. Kakue 3HaueHHs MOTYT NPUHMMATH KBauToBble uncna N, |, M, My, xapakrepusyromue

COCTOSAHHUC JJICKTPOHOB B arome? Kakue 3HaueHMS OHH MMPUHUMAIOT JJIs1 BHCHIHUX 3JICKTPOHOB aToOMa

Mar’us?

46. Kakue wu3 SIEKTPOHHBIX (OPMYJ, OTPAKAIIIMX CTPOCHHUE HEBO30YkKIECHHOIO aroma
HEKOTOpOro dIeMeHTa HeBepHs:: a) 15°25°2p°3s' wm 15°2s°2p°; 6) 1s°2s°2p°®3s°3p°®3d*
win 15°2822p®3s°3p°4s® wm 1s°25°2p°3s°3p°3d 2 Mouemy? AToMam Kakux >IEMEHTOB
OTBEYAIOT MPABMIIBHO COCTABJIEHHBIE HJIEKTPOHHBIE (POPMYJIBI?

47. Hanumute 51eKTpOHHBIE (OPMYJIBI aTOMOB JJIEMEHTOB € MOPSIKOBBIMA HoMepamu 42 u

33, yuuThIBas, 4TO y MEPBOTO MPOUCXOIUT «IIPOCKOK» OJHOTO DS - snextpona Ha 4d - mogyposens.

UYemy paBeH cymMmapHblii ciul ( -37eKTpOHOB y aTOMOB HEpBOTO U [) -3J€KTPOHOB y aTOMOB BTOPOTO

3JIEMEHTOB?

48. KBanToBble uYHCla [JS JJEKTPOHOB BHEIIHETO JHEPreTUYECKOTO YpPOBHS AaTOMOB
HEKOTOPOTO JIEMEHTA UMEIOT CleAyrolye 3Hadenus: N =4, =0, m, = 0, mg = +§ . Hartmmure

NEKTPOHHYIO (hOPMYITy aToMa TOTO >IEMEHTa M OMpeleluTe, CKoIbko cBoboaubix 30 -opburaneit
OH COJIEPKHT.

49. B yem 3akmrouaercs npuHimn I[laynu? Moxer au ObITh Ha KaKOM-HUOYAb MOAYpOBHE
aToMa p7 wm d* annekTpoHoB? Ilouemy? CocTaBbTe 3JIEKTPOHHYIO (POpMYJy aTroma 3JIeMEeHTa C
TIOPAIKOBBIM HOMEPOM 82 M yKa)KUTE €r0 BaJIEHTHBIE 3JIEKTPOHBL.

50. Ha3zoBuTe 3JIEKTPOHHYIO KOH(PUTYpaAIIMI0 aTOMOB, IMOJIb3YSCh 3JEKTPOHHBIMU (OpMyIaMu
JUISL 2IEMEHTOB ¢ OPAIKOBEIMU HoMepamu 12, 25, 45,

51. Ionb3ysice npasBwiom ['yHna, pacnpenenuTe 31€KTPOHBI IO IHEPreTUYECKUM slUEHKaM,

COOTBCTCTBYIOIIIUM BHCUITHEMY SHCPTCTUUCCKOMY COCTOAHUTIO, IJII ATOMOB 3JICMCHTOB C MMOPAAKOBBIMU

nomepamu 26, 49, 74.

52. Hammumte BCce KBAaHTOBBIC YMCIIA VISl DJICKTPOHOB aTOMOB: a) JIMTHS, OCpUIUIHS, YTIAEPOIa;

0) azoTa, kucinopoaa, ¢propa.

53. HammmuTte 3Ha4YeHUS KBAHTOBBLIX UYHCEI ml u ms AJId TCX YCTBIPHAAUATHU 3JICKTPOHOB,

JUISl KOTOPHIX TJIABHOE U OPOUTATBLHOE YMCIIA COOTBETCTBEHHO paBHbl 4 1 3.
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54. Onpenenure no npaBuity KiedkoBCKOTo MOPSAIOK 3aMOJHEHHS AJIEKTPOHAMH MOIyPOBHEN B
aToMax 37eMeHToB, ecnu ux cymMbl (N + | ) coorsercrBenno pasust 4 5; 6.

55. Ckonbko cBoboanbix f -opOutaneil comepsxuTcss B aToMax >J1€MEHTOB C HOPSIKOBBIMH
momepamu 61, 62, 91, 92? Tlomesysce mnpaBunom I'yHpa, pacnpenenuTe >I€KTPOHBI 110
SHEPreTUYECKUM SYEHKaM JUISl aTOMOB THX 3JIEMEHTOB.

56. B aromax kakux siementoB |V mepuona mambonbmiee umcno He crnapeHHbix (O -
snexrponos? [IpencrassTe cTpykTypy O -momypoBHEil aTOMOB THX 3JIEMEHTOB.

57. Hamumure 37€KTpOHHBIE (OPMYJIbl aTOMOB JJIEMEHTOB M HA30BUTE WX, €CIIM 3HAYCHUS
KBaHTOBBIX umncen (N, I, M,, M) 31IeKTPOHOB HAPY>KHOTO TEKTPOHHOTO cios ciexyromume: a) 1, 0,

0,+1:2.00,-t.63,1, -1, -1 310 1,31, 41, -1
2 2 2 2 2

58. CocraBbTe »aeKkTpoHHbIe popmyisl eme He oTKphIThix dnementos N 108,113, ykaxure,

KaKo€ MECTO OHHM 3aiMyT B niepuoandeckou cucreme 1. . Menneneesa.
59. OxapakTepu3yilTe KBaHTOBBIMHU YHCIIAMU CIEAYIOIINE COCTOSHUSA 3JIEKTPOHOB:

60. HanwmuTe 3JIeKTpOHHBIE (OPMYIIBI aTOMOB JJIEMEHTOB M HA30BUTE WX, €CIU 3HAYCHUS

a) 2p |4 it
6) 3d(yt) |V ¥ |4

B) 4s ||

KBaHTOBBIX umcen (N, | M,, Mg ) 5nexkTpoHOB HapyKHOro (IOCJIEIHEr0) M HPEANOCIETHErO

QJICKTPOHHBIX CJIOCB CICAYIOIIHNEC:

2)6,0,0,+2:6,0,0,—2:6,1, -1, +=:
2 2 2

0)3,2-2, +l; 3,2, -1, +l; 4,0,0, i—l.
2 2 2

61. Yto Takoe sHeprus moHuzauuu? B kakux eauHuiiax oHa BbIpaxkaercsa? Kak uzmepsiercs
BOCCTAHOBUTEJIbHAS AaKTUBHOCTh S- ©U [) -2JIEMEHTOB B TIpynnax MNEPUOJUYECKON CUCTEMBI C
yBeIM4YEeHHEM NopsiikoBoro HoMmepa? [louemy?

62. Hcxons w3 BENMYMH TMOTEHUMAJIOB HWOHU3ALMM, YKAXKHUTE, KAaKOM W3 MPUBEJIECHHBIX
aeMeHTOB: BE, Mg, Ca, Sr, Ba —TIpOSBISIET HauOoJee SPKO BHIPAKEHHBIC METAJUIMYECKUe

cBoiictBa? [louemy?
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63. UYro Takoe 31eKTpooTpULaTeNbHOCTh? Kak M3MEHseTcs 3JIeKTPOOTpULIATENbHOCTh P -

JJIEMEHTOB B IEPUOJE W TIPYIIE NEPUOJAUYECKOM CHUCTEMBI C YBEIMYEHUEM IIOPAIKOBOIO HOMEpa

anemenTta? [louemy?

64. Uto Takoe cpoJCTBO K 3JEKTpOoHY? B Kakux eauHuIlax oHO BbIpaxaercs? Kak nusMensercs
OKHCJIUTENIbHAsl AaKTUBHOCTh HEMETAJIOB B IMEPUOJEC U TPYIIE NEPUOJUYECKON CHUCTEMBI C
YBEIMYCHUEM MOPSAKOBOro Homepa? OTBET MOTUBUPYWUTE CTPOECHHEM aToMa COOTBETCTBYIOIIETO

9JICMCHTA.

65. CocraBbTe (HOPMYNIBI OKCHIOB M THIPOKCHUIOB OHIEMEHTOB TPEThEro IepHoaa B
HepHOHquCKOﬁ CHUCTEMEC, OTBCUAIOIIINX HUX BBICIICH CTEIIeHW OKHCIcHUA. Kak m3MeHseTCs] KUCIOTHO-
OCHOBHOI XapakTep 3THUX COEAUHEHHMH Npu Iepexone OT HaTpus K xjopy? Hamumumre ypaBHeHuUs
peakuuii, T0Ka3bIBAIOIIMX aM(pOTEPHOCTh THAPOKCUIOB aMOMUHHA. Kakue U3 3JIeMEHTOB YeTBEPTOro
Nepuoaa BaHAJWK WM MBIIIBSIK 00JaJaroT Oosiee BBIPRKEHHBIMA METAUTMYECKUMH CBOWCTBaMU?
Kakoii u3 3Tux 35eMeHToB 00pa3yeT razoo0pa3HOe COeAMHEHHUE ¢ BogopoaoM? OTBET MOTUBUpYHTE,
HCXOJA U3 CTPOCHUA aTOMa JAaHHBIX 3JICMCHTOB.

66. Mapranenr o0Opa3yeT COCIUHEHUS, B KOTOPBIX OH TIPOSBISET CTEHNEHb OKHCICHHS

+ 2, + 3, + 4, + 6, + 7. CocraBbTe q)opMyJILI €r0 OKCHUJOB, THIPOKCHIOB, OTBEYAIOMHUX ITUM

CTENEeHsAM OKHciIeHus. HanumunTe ypaBHEHHUs peakiuii, JOKa3bIBalOIIKUX aM(pOTEPHOCTb TMAPOKCUIA
mapranna (1V).

67. Y Kakoro nsJieMEHTa 4YEeTBEPTOro IEpHoJa XpoMma WIM CeJIeHAa CUJIbHEE BbIPAXKEHBI
MeTayuindeckue cBoicTBa? Kakoil W3 3THUX 3JIEMEHTOB 00pa3yeT Ta3000pa3HOe COEAMHEHHE C
BOAOpoaOoM? OTBET MOTUBUPYWUTE CTPOEHUEM aTOMOB XpOMa U CEJICHA.

68. Kakyro HHU3IIYIO CTENEHb OKHUCIIEHUS INPOSIBISIOT XJIOp, cepa, a30oT u yruepon? Ilouemy?
CocraBbTe (OpMyJIbl COCAMHEHUN AIOMUHUSA C JAaHHBIMU 3JIEMEHTaMH, B 9TOW CTENEHU OKHUCIICHUS.
Kak Ha3pIBatoTCsl COOTBETCTBYIOLINE COEAUHEHUS?

69. V kakoro u3 P -3J€MEHTOB MATON TpyHIbl MEPUOJUYECKON cucTteMbl ¢ocdopa, wim

CYpbMBbI, CHJIbHEE BBIpa)K€Hbl HeMeTaJlnueckue cBoicTBa? Kakoe U3 BOJOPOAHBIX COEIMHEHUN
JAHHBIX JIEMEHTOB 0oJiee CHIIbHBII BoccTaHOBUTENb? OTBET MOTUBHPYHTE CTPOEHUEM aTOMOB ATHX
JJIEMEHTOB.

70. Hcxons u3 mojokeHus MeTamia B HepI/IO,Z[I/I‘{CCKOﬁ CHUCTEMC, Jaiite MOTI/IBI/IpOBaHHHﬁ

OTBET Ha BONpPOC: KaKoil M3 JBYX THIPOKCHJIOB sBIsieTcs Gonee cuibubiM ocHoparmem: Ba(OH),
wm Mg (OH )2 . Ca(OH )2 wm Fe(OH )2 : Cd(OH )2 wm Sr(OH )2 ?

71. KakoBa coBpemeHHas (hopmMylIupoBKa mepuoandeckoro 3akoHa? OOBSICHHUTE, MOYEMY B
MEPUOINYECKOM CHCTEME IJIEMEHTOB aproH, KOOambT, TEJIUTyp W TOPUM MOMEMICHBI COOTBETCTBEHHO

nepea KajiueM, HUKCJIEM, NOAOM U NPOTAKTHUHUEM, XOTA U UMCIOT 60J'IBIJ_IyIO ATOMHYIO MaCCY?
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72. ATOMBI KaKUX ODJIEMEHTOB YETBEPTOro MEpHUoja IMEPHOAMYECKOM CHCTEMBI 00pa3yloT
OKCHJIBI, OTBCUAIOIINE MX BBICIICH CTEIICHH OKHMCJICHHS 3205? Kakoif u3 HuUX naet razooOpa3Hbie

coequHeHHs ¢ BojopoaoM? CoctaBbTe (POPMYIIBI KUCIOT, OTBEUAONIUX ITHM OKCHJIaM, U U300pa3ute
uX rpadu4ecKu.

73. KakoB XapakTep W3MEHEHHsI CBOMCTB 2JIEMEHTOB B V  IIEpHOJIE MEPUOIMYECKOM CHCTEMBI?
KakoB nops10k 3an01HEHUs 3JEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 3TOr0 niepuoja?

74. Kakoe MONOXEHHE 3aHMMAET XUMHYECKMHU 3JIEMEHT XJIOp B NEPUOIUYECKON cHUcTEME
anemenToB Jl. 1. MenpeneeBa? Kakue cteneHn OKMCIEHUS XapaKTepHbl [yl Xjiopa? Kak usmeHstorcs
KHUCJIOTHBIE, OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBAa U TEPMUYECKUE CBOWCTBA (yCTONYMBOCTD)
B DSy KMCIOPOACOAEPKAIIUX KHCIOT Xopa?

75. Kakue BomopojHBIE cOeIUHEHHs 00pa3yroT [ -31eMeHThl BTOoporo nepuona? Kak
W3MEHSIFOTCS IPOYHOCTh U KUCJIOTHBIE CBOMCTBA 3TUX COEAMHEHUN B IIEPHUOJE CIEBA HAIPABO?

76. Kakyro XMMHYECKYIO CBA3b Ha3bIBalOT KoBajeHTHON? Kak MeTon BanenTHbix cesseii ( BC)
OOBSICHAET CTPOECHUE MOJIEKYJIbI BO/IbI?

77. Kakasi KOBaJeHTHasl CBSA3b HA3bIBACTCS HEMOJIAPHOM M Kakas MOJAPHOU? UTO CiiyXuUT

KOJIMYECTBEHHON MepOii TIOIAPHOCTH KOBAIEHTHOM cBa3u? COCTaBbTE IEKTPOHHBIE CXEMBI CTPOCHHUS
mosiekyn N,, H,O, HI . Kakue u3 nux snsiores aunonsmu?

78. Kakoii cnoco® 00pa3oBaHUS KOBAJIEHTHOH CBSI3U HA3bIBAETCSl JIOHOPHO-AKLENTOPHBIM?

+ p—
Kaxue xumnueckue csizu nmetorest B monax NH, " u BF, ? Ykaxure nonop u akuenrop.

79. Kakas xoBaJieHTHasi CBsI3b Ha3bIBaeTCsl O -CBA3BI0 M Kakas 77 -CBsi3bto? Pazbepute Ha
MIpUMEpE CTPOSHUST MOJIEKYJIBI a30Ta.

80. Kakas xumuueckasi cBs3b Ha3bIBaeTcsi HOHHOM? KakoB Mexanusm ee oOpazoBanus? Kakue
CBOMCTBA MOHHOM CBSI3M OTJIMYAIOT €€ OT KoBaneHTHoW? [IpuBenuTe ABa mpuMepa TUMUYHBIX HOHHBIX
coenuHeHui. Hanummure ypaBHEHUs TPEBPAIICHHUS] COOTBETCTBYIOIINX HOHOB B HEHTPAIbHBIEC aTOMBI.

81. Kak u3MeHst0TCsl B MEpUOJIEC ClIeBa HANPAaBO M B TPYIINE CBEPXY BHU3 aTOMHBIC PAIUyChl
AJIEMEHTOB: &) YMEHbINAIOTCS; 0) YBEIHUNBAIOTCS;, B) OCTAIOTCSI HEU3MEHHBIMU? OTBET MOTHBUPYHTE.

82. Kak u3MeHsieTcsi 31eKTpOOTPULATEILHOCTh ATOMOB 3JIEMEHTOB IPHU MEPEX0/ie B MEPUOE
CJIeBa HANPABO U B TPYIINE CBEPXY BHU3: &) YMEHBIIAETCS?

0) yBennumuBaeTcs? B) ocTaercss Hem3MeHHbIM? OTBET MOTUBHUPYUTE.

83. Mcxoas u3 3HAUEHMM SHEPrMM HMOHU3AIUMHU, YKOKHUTE, KaKOM M3 3JIEMEHTOB MPOSBISET
Hanbornee BEIpaxkeHHBIe MeTammueckue coiictea: Li, Na, K, Rb,Cs.

84. Vcxons u3 BENTUYHMH DJIEKTPOOTPULIATENHHOCTH, YKKUTE, KAKOW U3 DJIEMEHTOB O0JIaIaeT

HanbobIIeil ciocobHOCTRIO TprHEMMaTh snektpors: F, Cl, Br, 1?2
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85. Kakoe W3 mpuMBEACHHBIX Ta3000pa3HBIX BOJAOPOJHBIX COCAMHEHUN HamOoJiee MPOYHO U

xakoe Haumenee npouno: NH,, PH,, AsH,, SbH,, BiH,?

3HepreTmca XUMHYECCKHUX MpoueccoB

(XumMun4yeckoe CpoacTBo)

86. BplunciauTe, Kakoe KOJIMYECTBO TEIUIOTHI BBIACIUTCS IPU BOCCTAaHOBJICHHH Fe203
METAUTHYECKUM aTIOMUHKUEM, eClii ObLT0 ToTydeno 335,12 xkenesa.
87. T'a3000pa3HbIi STHIOBBIA CHUPT C2H5OH MOXHO IIOJIYYUTb IIPU B3aUMOJEHCTBUU

OTUJICHA C2 H 4 1 BOJAHBIX I1apPOB. Hamumure TCPMOXUMUYICCKOC PABHCHUC 3TOU pCaKkuuu, BbIYUCIINB
ee terutoBoii apdexr.  Otser: — 45,67 /e .

88. BlumciauTh TemnoBoi 3GQeKT peakuuu BoccTaHobienus okcuna sxenesa (1) Bonopomom,

HUCXOJA U3 CICAYIOIMUX TCPMOXUMUYCCKUX ypaBHeHHﬁZ

FeO(x) + CO(e) = Fe(x) + CO,(2); AH =-1318 k/]oic ;
CO(e) + %Oz (2)=CO,(e); AH =-283,0 k/oc;
H,(2)+ %OZ (2)=H,0(e); AH =-24183 k/]c .
Otser: + 21,99 ke .

89. HaiiTu M3MeHeHHE BHYTPEHHEH JHEPIUM IIPU UCIAPEHUHM (D 2 STHIOBOTO CIHMPTA IIPU

TeMIlepaType KHMIIEHHMs, €CIM yAelbHas TEeIyIoTa ero ucnapenus pasua 857,7 o/ 2, a ynenbHblii

00beM rapa npu Temreparype kunetus paser 607 ey’ [ 2. O6beMOM KUAKOCTH IpeHeGpeds.
Otser: 59,72 k/]ic .
90. Ilpu B3aMMOJENCTBMU Tra3000pa3HBIX CEPOBOIOPOIA U JUOKCHIA yIJIEpoaa 06pasyloTcs
maper Bogsl m cepoyriepona CS,(2). Hammmmte TepMoxumudeckoe ypaBHEHWE STOH pEaKIliH,

BBIYHCIIUB €€ TeIJI0BOM AP eKT.

Otset: 65,43 k/[orc .
91. Hanummure TepMoxumudeckoe ypasHenume peakuuu mexay CO(2) u Bogopomom, B
pesyibTate xotoporo obpasyiorcs CH,(2) m H,0(2). Cxonbko Terumorsr BememuTCs mpn Toi

peakuuu, ecnmu ObUIO TOdydeHo 07,2 1 MeraHa B IepecyeTe Ha HOPMAIbHBIE yCIIOBHs?

Otset: + 618,48 k/]oc .
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92. PacTBOpeHME MOJsT OE3BOTHOM COMH Na2C03 B JIOCTaTOYHO OOJIBIIOM KOJIMYECTBE BOIBI

conposoknaercss  Beimenenuem 2510 x/[o)c TeroTel, Torma Tak  OpM  PacTBOPEHUM
kpuctannoruapara Na,CO, -10H,0 nornomaercs 66,94 x/[oc Tennorsi. Bouncauts Tennory

TUpaTayy Na,CO, (Temmoty obpazoBaHus KPUCTAJLIOTHPATA).
Orset: — 92,04 x/[orc .

93. [lpn B3aMMOJCHCTBHH Ia3000pa3HbIX METaHA M CEPOBOIOPOJA 00Pa3yIOTCs CEPOYTIIEPO.

CSZ (2) 1 Bojopoa. Hanuimre TepMOXUMHUYECKOE YPaBHEHUE 3TOM PEAKLMHU, BEIYUCIINUB €€ TEINIOBON

¢ dekr.
Otser: + 230,43 k/foic .

94. Kpucraminueckuil XJOpHA aMMOHHUS 00pa3yeTcss MpH B3aMMOACHCTBHM Ta3000pa3HbIX
aMMHaKa U xjopujaa Bogopoja. Hanummnre TepMOXMMHUECKOE ypaBHEHUE TOW peaklMd, BHIYUCIUB

ee TemwioBoii 3ddexr. CKOIBKO TEIUIOTHI BBIIEIUTCSA, €CIU B peakuuu Obuio uspacxomosano 10 7

aMMHaKa B epecyeTe Ha HOPMAJIbHBIC YCJIOBI/IFI?

Orset: + 78,97 k/[orc .

95. TemnoBoit >3 ekT Kakoii peakuun pasen temiore obpazopanus NO ? Berauciure temnory

obpazosanus NO , ucxons u3 cieqyonux TepMOXMMUYECKHX YPAaBHEHHIA:

4NH, , +50,,, =4NO,, +6H,0,,, ; AH =-116888 x/Joc;

ANH,, +30,, = 2N, +6H,0,,,; AH =+1530,208 x/c .

Otser: 90,37 x/[ic .

96. TeruioBoit > deKT Kakoil peakiMM paBeH TeIuloTe oOpa3oBaHus MeTaHa? Bwrumciure

TCIUIOTY O6pa3OBaHI/I$I MCTaHa, UCXOAd U3 CIICAYIOINX TCPMOXUMUYCCKUX ypaBHeHHﬁZ

H,. +%02(2) =H,0,,: AH =-285,84 /] ;
Ciy +20,,, =CO,,; AH =-393,51«/xc ;
CH,, +20,,, =2H,0,,, + CO,,; AH =-890,31x/xc.

Orser: — 74,88 x/foic .

97. TemnnoBoii 3¢pdekr kakol peakIMu paBeH TEMIOTe 00pa30BaHUS TMIPOKCHAA KaJbIHs?
BoruncnuTe TemnoTy oO6pa3oBaHUS TMAPOKCHA KallbLUS, UCXOIS U3 CIEAYIOUIMX TEPMOXUMHUYECKHX

YpaBHEHUN:

CaO AH = —635,68 x/]c;

2(2) = (1)

Cq@+10
2
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Ha +%O2(e) =H,0, ; AH =-285,84 x/xc ;
CaO, +H,0,, = Ca(OH)z(K); AH =—-65,06 x/[oc .

Otser: — 986,50 x/{orc | monw.
98. TemnoBoii 3PeKT peaKkiuy CropaHusi KHIKOro OeH30/1a ¢ 0OpPa3OBAHUEM MAPOB BOJBI U

okcuna yriepona (1V) pasen —3135,58 k/[orc. CocraBbTe TepMOXMMMYECKOE ypaBHEHHE 3TOM

peakuuy 1 BeluuciuTe TeroTy odpasosanus CyH Ortger:

6(arc) *
+ 49,03 k/lonc .

99. TTpu B3aumoseiicTBum Tpex Moneit remuokcnaa azota N,O ¢ ammmaxom obpasyrores azor
1 napsl Bobl. Temnosoii ¢ dexr peakuun pasen — 877,76 x/frc .
Beraucnure temnory o6pasosanus N,O, . Otser: + 81,55 x/foc .

100. Bplumcnure, CKOJNBKO TEILIOTH BbLIEAMTCA Tpu cropanuu 165 7 (H.).) auernnena

C,H,, ecnmu npomykramu cropamus smnsiorcs okcup yriepoma (V) u mapel  BOjBI?
Orset: + 9248,8 k/loic .

101. Peakuusi ropeHUst METUIIOBOTO CIIUPTA BBIPAYKAETCSI TEPMOXUMHUYECKUM YPaBHEHUEM:

3

CH,OH (., +- Oy =COy(, +2H,0,1 AH =2

2(2) 2(2) (o) ?

Boruncnute TemnoBoi  3ddexT STOM  peakuuu, €ciad  HM3BECTHO, 4YTO MOJIbHasg TeIuloTa

napoo6pazosanns CH,OH  pasna + 37,4 k/ic .

102. Tpu cropamum 11,52 xwumxoro stumosoro cmupra (C,H.OH) seigenumnocs
308,71 k/[oc Temnorel. Hamumure TepMOXMMUYECKOE YPABHEHHE PEAKIMH, B PE3YJIbTATE KOTOPOii
o6pasyroTcs mapsr Boast i okcuj yriepona ( 1V ). Beraucnure temnory o6pasosanus C,H.OH (orc) .
Otser: — 277,67 x/{oic .

103. Burumciante TernoBod 3P(eKT peakiuM ¥ HalWIIATE TEPMOXUMHYECKOE yPaBHEHHE
ropernst 1 monw srama C,H(2), B pesymprare koToporo oGpasyroTcs mapel BOAB M OKCHI

3
yrepona (V). Ckonbko TemmoTel Bbenurcs npu cropanud 1.M° dTaHa B NEpecyeTe Ha

HOPMaAJIbHBIC YCIIOBUA.

Otser: 63742,86 k/]ic .
104. Tlpu B3aumoneiicteun 6,3 2 xenesa ¢ cepoit Bememwiocs 11,31x/[ic  rtemnorsr

BrluncnuTe TemnoTy obpasopanus cyibduaa xenesza (1) FeS .
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Orser: —100,26 x/orc .

105. TIpu cropanun 1.7 anerunena (H.y.) eigensercs 56,053 xk/[owc rernorsl. Hanummre
TEPMOXMMHYECKOE YPABHEHHME PEAKLUH, B PE3YJIbTATE KOTOPOH OOpasyrOTCs Iapbl BOJIBI M OKCH]I

yriepona ( 1V ). Berauciute temnory o6pasosanns C,H, (2) . Ortser:

+ 226,75 e .
106. Ilpu nosiydeHUM SKBUBAJIEHTHOW MacChl T'MIPOKCUIA KAJIbLHUS U3 CaO(K) u HZO(M)

Boigenserca 32,53 k/[oic Temnorel. Hanuiuure TepMOXMMHUYECKOE YpPABHEHHE 3TOHW PEAKIMU M

BBIUUCIIUTE TEIUIOTY 00pa30BaHUS OKCHJIA KAJIBITHSL. Ortser:

—635,6 x/[orc.
107. Toacuuras AG® peaxuun: N2 +2HZO= NH4N02. Ompezenure, BO3MOXKHA JIH
takas? AG(NH A NOZ) =-256,04 x/c .

108. Tlomb3yscek 3nauenusmu AG® pearupyromux Bemects, paccuntaiite AG® peakiuu n

onpeienute Bo3moxkHocTh ee nporekanus: PHO (k) + C(x) =CO(e) + Pb(x).

(% (¢]
109. Ha ocHoBaHMU 3HA4YCHUH AG 29g IIPMBCIACHHBIX HMXKC OKCHIOB I'CpMaHHsi, OJI0OBa H

CBMHIIA, YKOKHUTE, KAKHE U3 HUX SBIIAIOTCS OKHCIIMTENAMH, KAKHE BOCCTAHOBHTEIISIMH.
PbO, (k) + Pb(x) = 2PbO(x) ;
Ge,0,(x) + Ge(x) = 2GeO(k);
SnO, (x) + Sn(x) =2Sn0O(k);;
AG®,5, (SN0, (x)) =—-519,65 ke [ monw;
AG®,4 (SNO(k)) = 257,32 k/[oc | mons

110. Peakuuss ropeHus OeH30ila BbIpaXKaeTCs AGOZ% (Sn02 (x)) =—519,65 ke

TEPMOXUMHUUYECKUM YPAaBHECHUEM:
C.H, (o1c) + 7,50, (2) =6CO, (2) + 3H,0(2); AH =?
Boruncnute TemmoBoit 3ddexT  ITOM peakuMu;  €cAM U3BECTHO, YTO MOJIbHAsl TeIuioTa

napoo6pazoBanus O0ensona pasHa + 33,9 ke .

111. Bemumenurs AH®, AS®, AG°, peakimn, mnporekaromeifl 10 ypaBHEHMIO:
TiO,(x) + 2C(x) =Ti(x) + 2CO(e).

Bosmosxua jm peakimst Bocctanosiernns 110, yroeponom mpu remmeparypax 1000 n 3000K ?
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Ta6nuna 2 — CTaHapTHbie TerIoThl (3uTanbnuu) oopazosanus AH €, HekoTophIx BemecTs

BemectBo CocrosHue AH® g, BemectBo CocrosHue AH® g,
ko | monw ko | monw

1 2 3 4 5 6

C,H, e + 226,75 CO 2 -110,52
Cs, e +115,28 CH,OH e —-210,17
NO 2 + 90,37 C,H,OH e -23531
C,H, e +82,93 H,O e —241,83
C,H, e +52,28 H,O orc — 285,84
H,S F —-2015 NH ,CI K —315,39
NH, e —-46,19 Co, e —-393,51
CH, 2 - 74,85 Fe,O, K —-882,10
C,H, 2 —84,67 Ca(OH), K —986,50
HCI 2 -92,31 Al,O, K —-669,80

XuMHYecKass KHHETHKA U XHMHYeCKoe paBHOBECHE

112. Okucnenne aMmmMuaKka UJIET MO yPaBHEHUIO:

4NH, +50, <> 4NO +6H,0.

18

‘lepe3 HCEKOTOPOC BpEMs IIOCJIC Hauadlla PCaKIMU KOHLCHTpAIlMU PpCarupyrommux BCIICCTB ObLIH

(moawl n): [NH,]=0,9; [0,]=2,0; [NO]=0,3. Berunciure xounenrpammo [H,0] B sror

MOMEHT M HaydaJbHblE€ KOHLEHTpPALUUU [NH3] u [02].

0,45 monwvl ;1,2 monv ! n; 2,375 moawl n.

OTtBeT:

113. Tlpu 393 K peakuus 3akaHumBaercs 3a 25 MHUHYT . Yepe3 CKOJBKO BPEMEHH JTa

peakius 3akonuntes npu 443 K, ecnu Temneparypubiii Ko3(GUIUMEAT CKOPOCTU PEAKIMU PaBEH

2,57

Ortset: 15,3C.

114. Peakuus mpotekaer 1o ypashenmio N, + 3H2 <> 2NH3. Kak m3meHHTCs CKOpOCTh

pcaKknuu, CCJIn

Otser: B 375 pas.

KOHIIEHTPALUIO

[N,] ysemmunts =

3 paza, a

[H,] B 5

pas.
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1
- ¢ ~. HauanpHag

115. Koncranta ckopoctu peakuun A+ 2B <> C pasna 0,6 11° - monn~
xonuentpamus: [A]l=5 monv/ 1, [B]=3 monw/ 1. Kakosa crana konnentpanus semectsa A u
CKOPOCTb peakuuu, eciu B pesyibTaTe peakiuu [B]=1monw! 1.

Otser: 4 monvl ;2,4 monvln-c.

116. Koucranta pasnosecuss peakuuu N, +3H, <> 2NH, pasna 0,1. Pasuosecusie
xonnentparmy; [H,] =3 monw/ 1, [NH,]=9 mons/ 1. Paccunraiite ncxomnyro u paBHOBecHyI0

xonnentparmio [N, ].
Orser: 34,5 monw/ n; 30 monw/ 1.

117. Pasnosxenne N,O mporexaer o ypasnenuio 2N,0 =2N, + O,. Koncranra ckopoct
nanpoit peakrmn 5-107" 7 ymun ™t - monw™t. Hauanemas xommentpamus [N,0]=6 mons/ 1.

OHpeI[eJ'H/ITe CKOPOCTb PCaKIMU B HayaJbHBIA MOMEHT KOrJa pas3jIoKUTCA 50 % N ZO .

Otser: 0,018 monw/ - mun , 0,0045 monw/ 1 - mun .

118. Koncranta paBHOBECHSI TOMOTEHHON CHUCTEMBI N2 + 3H2 <> 2NH3 IIPU HEKOTOPOH
temneparype pasaa 0,1. PaBHOBecHe KOHIIEHTpAIMK BOAOPOJA M aMMHAKa COOTBETCTBEHHO PaBHBI
0,2 u 0,08 monv/n. Boluucnure paBHOBECHYHO M HCXOJHYIO KOHLEHTpallMU — a30Ta.

Otser: 8 moaw/ n; 8,04 monw/ 1.

119. PaBnoBsecue B cucreme 2Cl, . + ZHZO(Z) =4HCI

+Oz(2) YCTaHOBMJIOCH IIpU

2(2) (2)

cnemyrommx konnentpammax (monws/n): [Cl,]=0,8; [H,0]=2,2; [HCI]=11; [O,]=16.
BhlunciuTh  KOHCTaHTy —paBHoBecuss u  ucxommsie kommentpammm  [ClL,] w  [H,O].

Otser: 0,75 monw/ 1.

120 B  kakoMm  HampaBieHMH  OyJeT  cMemarbes paBHOBECHE  pEaKLUu

2Cl,., +2H,0,,, = 4HCl , +0

IpU YMEHBIIEHUN o0beMa B Tpu paza?

2(2) 2(2)

121. Ha cKoJbKO HYXHO TOBBICUTH TEMIEPATYPy, YTOOBI CKOPOCTh PeaKIuu Bo3pocia B 50

pa3? TemneparypHblii Koopduuuent pasen 2,3.

Otser: 47°C .

122. Onpenenuth TemrnepaTypHbIi KOA(P(GUIUMEHT CKOPOCTH peakluu, €CIu MPHU MOHMKEHUU

temneparypsl Ha 45°C peaxius 3amenmunack B 30 pas.
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Ortsert: 2,13.

123. Ha CcKOJIBKO Hy’HO TIOBBICHTH TEMIIEPATYpPy, YTOObI CKOPOCTh peakiuu Bo3pocia B 50

pa3? TemneparypHblii Koopduuuenr pasen 2,3.
Otser: 47°C.

124. Peakuusi mpoTEKaeT MO YpPaBHEHUIO 2A =B. HUcxonnas KOHIIEHTpalUsl BEIIECTBA

[A]=0,5mo0b/ 1. Koncranta pasnosecus peakuuu 0,5 monw/ 1. Haiimure paBHOBecue

KOHIICHTPAIlUX BEIIECTBA.

Otser: 0,067 monw/ n; 0,366 monw/ 1.

Crnoco0blI BbIpaKeHHs1 KOHLEHTPAalUil pacTBOPOB

125. Beruucnuts MonspHyro u HopMmanbhyro Konuentparuu 20 % — 20 pacreopa xmopuma

KaJbIus, IIOTHOCT KoToporo 1,178 2/ em’.
Otset: 2,1 M , 4,2 n.

126. UYemy pasna nopmanbHocth 30% — 20 pactsopa NaOH | mmornocts koroporo

1,328 2/cm®? K 1a osrtoro pacteopa npuGawim 5.1 Bombl. BBMHCIHTE TPOLCHTHYIO

KOHIOCHTPAIUIO IIOJITYYCHHOI'O pacTBOpA.

Otset: 9,96 1.; 7,3%..

127. Boluncnure HOpMaIbHYyI0 1 MonsnbHyto konentparmio 20,8 % — 20 pactsopa HNO,,

3
mwioTHoCTh KoToporo 1,12 2/ cm”. Ckonbko rpaMMoB KHCIIOTBI cofiepuTcsa B 4 1 3Toro pactsopa?

Otser: 3,7 1., 417 m, 9318 2.

128. K 37 10% —20 pacrsopa HNO, mnormoctsio 1,054 2/ cm® npuGasum 5 7

y 3
2% — 20 pactBopa Toii xe kucaorhl miaotHocThio 1,009 2/cm®. BelumcnuTe mpoueHTHYHO H
MOJIIDHYIO  KOHIIEHTPALMI0  HOTy4EHHOIO pacTBopa, 00BEM KOTOpOTO paBeH 8.
Otset:5 % ,0,82 M .

129. BblunciuTe MOISPHYIO, SKBUBAICHTHYIO W MOJSJIbHYIO KoHUeHTpauuu 16 % — 2o

pacreopa xnopuna amomuans ( AICL, ) mrorroersio 1,149 2/ cn®.

Otset: 1,38 M , 414 1,143 m.
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3
130. CxoJbKO M KaKoro BEUIECTBA OcTaHeTcs B u30biTKe, ecm K (9 cm” 0,3 H. pactBopa

H,SO, npu6asurs 125 cm® 0,2 n. pacteopa KOH ?

Ortser: 0,14 2 KOH .

131. ns ocaxaenus B Buge AQCl Beero cepe6pa, comepxkamerocs 8 100 cv® pacreopa
AgNO,, norpebosanocs 50 cm® 0,2 . pacteopa HCI. Kaxosa mopmamsHOCTH pactBOpa

AgNO,? Kakas macca AQCI Brimana B ocanok?

Otser: 0,1#.; 1,435 2.

132. Kakoit 06bem 20,01% — 20 pacteopa HCl (wmotnocts 112/ cm®) tpebyercs ans

npurorosnenns 1.1 10,17 % — 20 pactsopa (p =1,050 2/ cn®).
Orser: 488,88 cui®.

133. Cmewamn 10 cm® 10% — zopacteopa HNO, (p=1,056 2/cn’) u 100 e

30% —20 pacreopa HNO, (p=1184 2/cm °). BbluHCIMTE IPOLEHTHYIO KOHLEHTPALIIO

HOJIy4EHHOIO PacTBOPA. Otser: 28,38%.
134. Kaxoit o6bem 50% — 20 pacrsopa KOH (p=15382/cm®) tpebyercs s
npurorosnenns 3 2 6 % — 20 pactsopa (o = 1,048 2/ cm®)?
Ortser: 245,5 em’.
135. Kaxoii o6sem 10 % — 20 pacteopa xap6onara matpust (0 =1,05 2/ cm®) tpebyercs

qu1st npurotosinernst 5.1 2% — 20 pacteopa (o =1,02 2/ cad®).
Orser: 9231 cv®.

136. Ha meiitpanmarmo 31 cm® 016 n. pactBopa menoun tpedyercs 217 cyu® pacrsopa
H,SO, . Yemy pasus1 HopmansHocTs 1 THTp pacteopa H,SO, ?

Oreer: 0,023 1., 1127 102/cn’.

137. Kakoii o6wem 0,3 H. pactBOpa KHCIOTBI TpeOyeTcs Ui HEUTpaIU3alMu PacTBOpa,
conepxamero 0,32 2 NaOH s 40 em®?

Orger: 26,6 cv®.
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138. Ha neiftpamusaumio 1.1 pactsopa, comepxamero 1,42 KOH , tpebyeres 50 e’

pacTBOpa KHCJIOTHI. Brrunciaure HOPMAaJIbHOCTDH pacTBOpa KHCJIOTHI.

Otser: 0,53 n.

139. Kakas macca HNO3 colepXajJlaCh B pPacTBOpPE, €CIM Ha HEUTpAIU3aLUI0 €ro

norpedosanocs 35 cm® 0,4 n. pacreopa NaOH ? Kaxos tutp pacreopa NaOH ?

Orger:0,882 2, 0,016 2/ cm®.

140. Kakyro Maccy NaNO3 Hy’)kHO pactBoputh B 400 2 BOABI, 4TOOBI HPUTOTOBUTH

20 % — b1t pactBop? Orser: 100 2.

141. Cmemamu 300 2 20% — 20 pacteopa u 500 2 40 % — 20 pactopa NaCl . Uemy

paBHA MMPOUCHTHAA KOHLUCHTPAUA I[TOJTYYECHHOI'O paCTBopa?

Otset: 32,5%.

142. Cvmemamun 247 2 62% — 20 u 1452 18 % — 20 pacreopa cepnoii xkucnorsl. Kakopa

MPOIICHTHAS KOHIIEHTPAIIUS TTOJIyYeHHOTO pacTBOpa?

Ortset: 42,75%.

143. 13 700 2 60 % — 20 pacrtBopa cepHoii kuciotsl BemapusanreM yaamuma 200 & Bogpr.

quy paBHa MMPOLCHTHAA KOHICHTpalnu-d OCTaBIICTOCA paCTBopa?

Otser: 84 %.

144. 3 10ke 20% — 20 pacreopa npu oxnaxaenuu Boyaenwioch 4002 conu. Yemy

paBHa MPOIIEHTHAsI KOHLEHTPAaLUs 0XJIaKI€HHOr0 pacTBopa?

Otser: 16,7 %.
145. Borunciute crenens auccommarmn HNO, B ee 0,01 M pactBope u koHueHnTparmio

MOHOB BOJIOpOJia a pactBope, ecmn K ; = 4,6 107,

146. B 61 HachIIIEHHOTO pacTBOpa PbSO4 conepxurcs 0,186 2 wona cpunma (I1).

BLIYHCINTE TPOU3BEIECHHE PACTBOPUMOCTH.
8
Orser: 2,25-107".

147. OnpenennTe KOHCTAHTy AUCCOLMMALINY KUCIOTHI, €CIM BOAOPOAHbIN nokasarens B 0,08 #.

pacTBOpe OHOOCHOBHOM KuCoTH paBen PH =2,4.



23

148. B 0,5 1 pactBopa conepxutcs 2 2 HesnekTposura, u 310t pacteop npu t = 0°C umeer

5
ocmotndeckoe nasienue, pasaoe 0,51-10° I1a . Onpenenure MoneKyIApHYI0 Maccy pacCTBOPEHHOIO

BCIIIECTBA.

149. Konuenrpauus Hnacweinensoro npu t=20°C  pacrsopa cepoBOIOpOAHOI KHCIOTHI
cocrapnser 013 mono/n. Komcranrta muccommammm mo mepsoit crymemn K, =1-10".
Onpenennure konuenTpamuu nosos [H ™ Ju [HS7].

150. TIpomssenenue pactsopumoctn momnma cepedpa Agl 8,5-107". O6pasyercs am

ocasok, ecu cmemath pasubie 06bembl 0,02 #. pactsopa KJ u 0,04 #. pactsopa AGNO,?

151. Onpenenure PH 0,001 M pacrsopa KOH , cunras muccoruariuio momHoil.

152. Omnpenenure pH pacTBopa B 31 KOTOPOTO COJICPKUTCS

0,81-10°° 2 — uonos [OH] .

153. Kakoe xonuuecTBo HuTpara cepedpa ( AQ NOs) COCPXKAJIOCh B PacTBOPE, €CIIU U3 ATOTO

pacTtBopa 6b110 BeITecHEHO Meapio 4,32 2 cepebpa.

154. 3 31 50 % — 20 pactBopa eIKOro Kanus, IIOTHOCTs Kotoporo pasHa 1,512/ cm®,

nyxkuo npurotosuts 10 % pacteop (o =109 2/cm®). Ckombko BObI HyKHO B3SITH IS

MIPUTOTOBJIEHUS YKa3aHHOT'O pacTBopa?

155. Koncranra JAUCCOMaIIn CGpOBO,ZLOpOI[HOfI KHUCJIOTHI 10 HepBOﬁ CTYIICHHA

K = 9.10°°. OnpesienuTh KOHIeHTpaIuio Bogopoansix Honos B 0,1 #. pacteope H,S .

156. TIpu t =20°C B 1 wmacemiennoro pacrBopa momuma cepedpa Agl comepxutcs

0,044 2 conu. Beruucnure npou3BeIeHUE PACTBOPUMOCTH.

157. Cxompko rpammos CaCl, morpeGyercs mis nmpurorosnenus 2 1 20 % — 20 pactsopa,
mrotHocts pasna 1177 2/ cm®. Oteet:470,8 2.
158. Crenens muccommau H PO, no neppoit crynernn 8 0,1 M pactsope pasna 0,17 ne

YUUTbIBasA JUCCOUHAIUIO IO CICAYIOIHUM CTYIICHAM, BBIYUCIUTE KOHICHTpAOWIO BOJOPOAHBIX NOHOB

[H "] B pactrope.

159. Pacreopumocts BaCO, pasua 8,9-107° monw/n. Bemumcinre mpoussenenue

pacTBOpUMOCTH KapOoHaTa Gapusi.
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160. KoHueHTpauys HOHOB Bogopoaa B pactsope pasHo 2,5-107° 2 —wuon/ 11, onpenenute
pH u pOH.
161. K 780 m1 20% — 20 pacteopa NaOH (0 =1,2252/ mn) nputasuma 140

10% — 20 pacteopa NaOH (p, =11152 2/ mn). Onpenenuts mponeHTHYIO KOHIEHTPAIMIO

HOJIy4E€HHOTO PaCTBOPA. Orser: 18,596 % .

162. BomuncianTe cremeHb OUCCOLUALMM X U [H+] B 0,1 M pacreope xmopHOBaTUCTOI

-8
xucnotsl, ecmn K, =5-107.

163. Boiuncnure Monsphyio konnentpanmio pactsopa K,SO,, B 0,027 xoroporo

conepxkurcsa 17,4 2 pacTBOPEHHOIO BELIECTBA.

164. Crenens aucconmanuu 0,1 #. pactsopa NH,OH pasna 1,3% (0,013). Ckonbko

PACTBOPEHHBIX YaCTHILL (MOJIEKYJI M MFOHOB) COAEPKHUTCA B 1 /1 Takoro pacteopa?

165. TlpousBeneHne pacTBOPUMOCTH Pb|2 paBHO 8,7-10_6. Boruncnute KOHIIGHTpAIUIO

nonos [Pb**] u monos [1 ] B naceumennom pacreope PbI,.

CaoiicTBa pacTBOpOB

166. Pacteop, conepxammii 0,512 2 mesmextpormra B 1002  Gemsoma CgHy,
kpucrammsyercsa npu 6,296°C . Temneparypa kpucrammsanuu 6ensona 5,5°C . Kpuockonngeckas
KOHCTaHTa 51°. Borunciure MOJIBHY IO maccy PacTBOPEHHOTO BEIECTBA.

Otser: 128 2/ monw .

167. BbluuciuTe MpOLEHTHYIO KOHIEHTpaluio BopHoro pacteopa caxapa C,H,,0,,, 3nas,

4To Temreparypa kpuctauuszanuu pacteopa - 0,93°C . Kpuockonuyeckas koncranra Boasl 1,86°.

Ortger: 14,6 % .

168. Bpruucnute Temmeparypy KpUCTAUIM3allMd pPAacTBOpPAa MOYEBHHBI (NHZ)ZCO c

conepxkanuem 52 moueBunsl B 150 2 Bomel. Kpuockomumueckas koncranta Bomel 1,86°.

Otset: —1,03°C.
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169. BerducnuTe TPOLEHTHYIO KOHIIEHTpammio BoaHoro pactopa rmunepuaa C,H (OH),,

3nas1, uyro s1orT pactBop kunut npu 100,39°C . D6ymmockonmueckas koncranra Boabl 0,52°.

Ortset: 6,45% .

170. BeluuciauTe MOJBHYO MAacCy HEdIEKTPOJIMTA, 3Has, YTO PacTBOp, comepxkammii 2,25 2
storo BemectBa B 250 2 Bogwl, kpucrammsyerca npu 0,279°C. Kpuockonudeckas KOHCTaHTa

Bonbl 1,86°. Oteert: 60 2/ monw.
171. Bbl4ucanTe KPHOCKOITMYECKYI0 KOHCTaHTY yKcycHoi kucitotst CH 3COOH , 3Has, 4TO

pactBop, conepxkaumii 4,252 anrpauena Cj,H,, B 100 2 ykcycHoii kucnotsl, kpucramiusyercs
npu  15,718°C. Temneparypa KPHCTAILTU3AIUK ykcycHoi  kmcnorel  16,65°C .
Ortset: 3,9°C.

172. TemmnepaTypa KpHUCTaJIM3alMKM pacTBOpa, cojepkamero 66,3 2  HexoToporo
nesnexrpoauta B 500 2 Bompi, pasna 0,558°C . Brruucianre MONBHYI Maccy pacTBOPEHHOIO
BemecTBa. Kprnockonnyeckas koncranTa Boasl 1,86°.

Otser: 442 2/ monw .

173. BpIYMCIHATE TeMIIepar kpuctammzamuu 2 % — 20 pacTBopa ATHIIOBOTO CITUPTA
paTypy Kp p

C,H.OH . Kpuockonuueckas xoncranta soser 1,86° .
Otser: —0,82°C.

174. Berauciute MPOICHTHYIO KOHIICHTPAIMIO BOAHOTO pactBopa mroko3bl CeH1206 3Has,

4yto 3TOT pactBop kunut mpu  100,26°C. DOymmmockonuueckas KoHcranta Boasl  0,52°.

OtBerT: 8,25%.

175. CKoIbKO rpaMMOB MOYEBHHBI ciieyeT pactBoputh B 250 2 Bomsl, 4T06BI TeMIEpaTypa

kurenuss  nosbicuaack  Ha  0,26°?  DOymimockommueckas — KoHcranta  Bomel  0,52°.

Otset: 7,52.

176. Onpenennure napnenne napa 10 % — 20 pactsopa mouesuner CO(NH, ), B Boze npu
t=100°C. P,- ojasmenme mapos Bomer mpu  100°C  pasmo  1,01-10° Ila.

Orger:0,98-10° I1a.

177. Onpenenute MonspHylo Maccy anumuHa, 3Hasg, uyto npu {=30°C pasnenue mapa

pacteopa, conepxkamero 3,092 amummma C;H.NH, s 3502 »s¢pupa C,H,,O, pasno



26
0,858-10° I7a, a nasnenue umcroro >dupa mpu Toil ke Temmeparype pasao 0,864 -10°[Ta .

Otser: 92 2/ monw.

178. Oxucnenne aMMuaka npoTEKaeT 10 ypPaBHEHUIO:
4NH,(2) +30,(2) =2N,(e) + 6H,0(orc) 1528 kc.  Ompenmenure  AH 4 (NH 3) M
NH ,OH (p), ecmu tennora pactsopernns NH, (2) B Bose pasna 34,65 x/forc .

179. Boruucnuts Temreparypy kunenus 15 % — 20 BogHOro pactBopa mponuioBOro CiupTa

C;H,0H . D6ynuockonuueckas koncranta soast pasna 0,52°.

HonHo-Mo1eKy/IsIpHbIC (MOHHBIE) peaKuu 00MeHa
180. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS peaKluil B3aUMOAEHCTBUS
B PacTBOpax, MOCYUTAUTE CYMMY CTEXHOMETPHUYECKUX KOI()(MUIIMEHTOB B COKPAIICHHBIX YPaBHEHHIX

MEXKIY:
a) H,50, u NaOH ;
6) K,SIO, u HCI;
) BaCl,n Na,SO,.
181. CocTaBbTE MONEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKLIU B3aUMOJEHCTBUS

B pacTBOpax, MOCUUTANTE CYMMY CTEXUOMETPUUECKUX KOI(D(PHUIIMEHTOB B MOJIEKYJISIPHBIX YPAaBHEHUSIX

—
a) K,S u HCI;
6) FeSO, u (NH,),S:
8) Cr(OH), n KOH .

182. CocTaBbTe MOJIEKYJIIDHBIE U HWOHHBIE YpaBHEHHs peakLui, NPOTEKAOUMX IpH
CMELIMBAaHUM PAcTBOPOB, Y€MY paBHa CyMMa CTEXHOMETPUYECKHX KO3(PPHUIMEHTOB B IOJHOM H

COKpAIllCeHHOM HOHHBIX YPABHEHUAX CJIEIYIOIINX BEIIECTB:
a) AgNO, + FeCl,;
6) CaCO, + HCI ;
8) Na,PO, + Ba(NO,), .
183. Hanummre MONEKyIsIpHBIE U MOHHBIE YPABHEHUS PEAKIINA B3aUMOJCHCTBUSA:

a) xJiopua 6apus U cyibdaTa aTlFOMUHUS;
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0) arerara KaJjusi 1 CEpHON KHCIIOTHI,

B) XJIOpH/Ia aMMOHHSI M €JIKOTO KajH (TMpy HarpeBaHUM ).

184. CmewnBaroT onapHoO pacTBOPHI:

a) Cu(NO,), + Na,SO, —;

6)BaCl, + K,SO, —;

B)Ca(OH,) + HCl —;

r) K,Cr,O, +K,SO, —;

mn K,Cr,0, +CaCl, —.

B kakux u3 TOpUBENEHHBIX CIlydyaeB peakiuu Mnoiaytr no konua? CocTaBbTe i HUX

MOJICKYJISIDHBIC W HWOHHBIC YPABHCHHA, Y€MY pPaBHA CyMMa KOB(I)(bI/ILII/ICHTOB B IIOJJHBIX HMOHHBIX

YPaBHEHHUSIX.

185. CocTaBbTe MOJIEKYJISIPHbIE U MOHHBIE YpaBHEHUS pEaklUid, MPOTEKAIOIIHUX B pacTBOpax

MEXTy CIICIYIOUMMH BEIICCTBAMHU:
a) nuruapodocdaToM Kanus ¥ €IKUM Kajlu;
0) kapOOHATOM KaJbIUs U COJITHOM KUCIIOTOM;
B) rugpoxkcugom ojosa ( 11 ) u enxum marpom.

186. CocraBbTe MOJEKYJSApHbIE W HWOHHBIE YpaBHEHMs,  IPOTEKAIOIIHME B pacTBOpax

CIeTYIOIIHX BEIECTB:
a) MgCl, + Na,CO, —;
6) CH,COOK + H,50, -
8) MgCO, + HCI —.

187. CocraBbTe ypaBHEHHWs pPEaKIUi, MPOTCKAIONIMX B pPACTBOpAaxX MPH B3aWMOJCHCTBUU

CITE/TyFOTINX BEIIECTB:
a) Na,S + FeSO, —;
6) K,S + HCl —;
B) Pb?* + HCl —.

VYpaBHEHUs peakIfii HalHUIIUTE B MOJIEKYJISIPHOW U MOHHOM (popMax.
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188. Kaxoe u3 semects: Al(OH),; H,SO,; Ba(OH), 6yzmer Bsammoneiictosats c

THIPOKCUAOM Kanusi? BelpasuTe 5TH  peaknuu MOJEKYJSPHBIMA W HOHHO-MOJIEKYJISPHBIMU
YPaBHEHHSIMHU.
189. CocraBbTe MOJEKYJIAPHBIE U HOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIIMK B3aUMOICHCTBUS

B PacTBOpax MEXIy:

a) KHCO, u H,SO,;6) Zn(OH), u NaOH ;s) CaCl, u AgNQO,.

190. CocTtaBbTE MOJICKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIUiA B3aUMOICCTBUS

B pacTBOPaxX MEKIy:
2)CuSO, u H,S ; 6) BaCO, u HNO,; 5) FeCl, u KOH .

191. CocTaBbTe MO TPU MOJIEKYJISIPHBIX YPaBHEHHUS peakLUil, KOTOPbIE BBIPa)KatOTCSI MOHHO-

MOJICKYJISIPHBIMH YPABHCHUSIMU
+2 -2 s 2- + H
a) Cu” +S?=CuS {;6) Si0,” + H* =H,SiO,.

192. CocraBbTeE MOJICKYJIIPDHBIC U HOHHO-MOJICKYJIAPHBIC YPABHCHU A peaKHI/Iﬁ B3aHMOﬂCﬁCTBHH

B pacTBOpax MCKAY:

a) SN(OH), u HCI; 6) BeSO, u KOH ;) NH,Cl u Ba(OH),.

193. Kaxoe m3 Bemects: KHCO,, CH,COOH , NiSO,, Na,S ssaumoneiictryer c

pPacTBOPOM CEpPHOW KHUCIOTHI? 3alUIINTE MOJEKYJISpPHbIE U MOHHO-MOJIEKYJISIPHBIE YPABHEHMS 3TUX

BCIIECTB.

194. CocraBbTe MOJEKYIJIAPHBIE U HOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKINI B3aUMOIECHCTBUSA

B pacTBOpaxX MEXIY:
a) AgNO, u K,CrO,; 6) Pb(NG,), u KI ;8 CdSO, u Na,S.
195. CoctaBpTe MOJIEKYJSIpDHBIE YpaBHEHHsI peaklui, KOTOpble  BBIPAXKAIOTCS HOHHO-

MOIIEKYIPHBIMHA Y PABHCHHSAMH:
a) CaCO, +2H" =Ca* + H,0 + CO,;
6) AI(OH), + OH ™ = AlO, +2H,0;
B Pb?+21 =Pbl, .

196. CocTaBbTE MOJNEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKIINNA B3aNUMOJECHCTBUSA

B PacTBOpax MEXIy:

a) Be(OH), u NaOH ; 6) CU(OH)2 u HNO,; 8) ZNOHNO, u HNO,.
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197. CoctaBbTe MOJIEKYJISIPHBIE U MOHHO-MOJIEKYJISIPHBIC YPAaBHEHUS PEAKIIUI B3aUMOICUCTBUS

B pacTBOpaxX MEXIY:
a) Na,PO, u CaCl,;6) K,CO, u BaCl,;s) Zn(OH), u KOH .
YeMy paBHA CyMMa CTEXHOMETPUUECKUX KOA(P(PHUIIMEHTOB B TOJHOM HOHHOM YPaBHEHUH PEaKIUH ().

198. CocrtaBbTe MOJEKYJSIPHBIE YpPaBHEHUSI PEAKIMH, KOTOPHIE BBIPAKAIOTCA HOHHO-

MOJIEKYJISIPHBIMHU YPaBHEHUSIMHU:
Fe(OH), +3H" =Fe™ +3H,0;
Cd? +20H " =Cd(OH),;

H* +NO, =HNO,.

199. CocraBbTe MOJICKYJISIPDHBIC U HOHHO-MOJICKYJIAPHBIC YPABHCHU A peaKHI/Iﬁ B3aHMOﬂCﬁCTBHH

B pacTBOpax MCKAY:

2) CdS u HCI;6) Cr(OH), u NaOH ; 5) Ba(OH), u CuCl,.

200. Kaxoe m3 memects: NaCl, NiSO,, Be(OH),, KHCO, gsanmoneiictyer c

pacTBOPOM THJPOKCHIA HATPUsI? 3allUIIUTE MOJIEKYJIIPHbIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS 3TUX

peaKuuid.

I'maponus conen
201. Xn0pua Kanplus U CUIMKAT HATPHUS MCIIONB3YIOT B MIPOU3BOJACTBE (PUOPOIUTOBBIX ILIMT.
Hanummre ypaBHeHHUs qUCCOLMAIMKM 3THUX COJE€H B BOJAHBIX pacTBopax. [lo kaTMOHY WM 1O aHHOHY
UIET THAPOJIM3 COJM CHUIMKara Harpusa. Hamummre cCOOTBETCTBYIOIIME PEAKIMM B COKPAILIEHHOM,

IIOJITHOM HOHHOM U B MOJICKYJIAPHOM BUIC.

202. Tlouemy pactsop coasr Na,CO, umeer menounyro peaxiuio, a pacTBOp XJI0pua IUHKA

- kuciayr? OTBET NOATBEPIUTE COOTBETCTBYIOIIUMY YPABHEHUSAMU PEAKIIUM THIPOIN3A.

203. Ka3enHOBBIN KJIEH B MOPOUIKE, IMOCTYNAKOUUNA B TOPrOBYIO CETh, KPOME OPraHUYECKOI0
BEIIECTBA KA3eUHA COMAEPKUT THAPOKCH Kajblus, kapbonat Hatpus, cynsdar meau (1) u gropun
HaTpus. Hanuimwre IOJHBIE W COKpALICHHBIE MOHHBIE YPAaBHEHUs PEAKLHM, KOTOPBIE IPOUCXOIAT
MEXIy BXOJSIIMMHU B KJIE€H MHUHEPAJIbHBIMHU BELIECTBAMHU IIPHU PACTBOPEHUU €ro B Boae. Hanummmre

BO3MOJXXHBIC pCaKINH T'HAPOJIM13a.

204. K pacteopy FeCl, no6asumn cnemyromme semecrsa: a) HCI ;
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6) KOH; ) ZnCl,; 2) Na,CO,. B xakux cmywasx rumpomus xmopuma sxermesa (1)
yeunutcsi? [louemy? CocTraBbTe HOHHO-MOJIEKYJISIPHBIE YPABHEHMSI T'MPOJU3a COOTBETCTBYIOLIUX

coJeit.

205. K pactopy Na,CO,; no6asunu cnenyronme semecrsa: a) HCI ;

6) NaOH ; ) Cu(NO,),; 2) K,S. B kaxux ciyuasx ruaponns kapGoHaTa HATPHS YCHIHTCA?
ITouemy? CocTraBbT€ HOHHO-MOJIEKYJIIPHBIE YPAaBHEHUS MMIPOJIN3a COOTBETCTBYIOIINX COJEH.
206. CocTtaBpT€ HMOHHO-MOJICKYJISIDHBIE M MOJEKYJAPHbIC YpPaBHEHHUS THMIPOJIM3a COJICH:

CH,COOK, ZnSO,, AI(NO,),. Kakoe snauenue pPH (> 7 <) nmeror pactsops! 51X comneii? B

Kako# 1BEeT OKpacCUuTcs J'IaKMYC?

207. Kakas u3 nByxX coJied NpU paBHBIX YCIOBUSX B OOJbIIEH CTENEHU IOJIBEPraeTcs
runpormsy:  Na,CO, wm Na,SO,; FeCl, wm FeCl,? Ilouemy? Cocrasre wmOHHO-
MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPABHEHMSI TUAPOJIN3A STUX COJIEH.

208. Ilpum cMmemmuBaHMM PaCTBOPOB A|2(SO4)3 u NaZCO3 KaXaas M3 B3SATBIX COJICH

THAPOJIU3YCTCA H606paTI/IMO J0 KOHOa C O6paSOBaHI/IeM COOTBCTCTBYHOIIIUX OCHOBAHUA W KHUCJIOTHI.
CocraBbTe HOHHO-MOJICKYJIIDHBIC W MOJICKYJISIDHBIC YPAaBHCHUS IMPOUCXOAANICTO COBMECTHOI'O

THPOJIH3A.
209. TlouemMy H3MEHEHHE TEMIIEpaTyphl PAacTBOpa BIMSET HA CTENEHb THIAPOJIN3A COJH?
CocTaBbTe ypaBHEHUs TUIPOJIM3a 1O MepBOi cTymnenu s cnenyrommx coneit: CUSO, u Na,PO,,

ykaxxute PH pacrsopa.

210. Kakyro peakuuro cpeisl UMEIOT PacTBOPHI CIEIYIOIMIMX COJICH: Zn(NO3)2, K2C03,

KNO,, NaCN 2

211. Onpenenure crenens ruaponusa (s nepsoit crynenn) u PH B 0,001 M pactBope
K,S(K, (H,S)=11-10" u Na,CO, (K, (Na,CO;)) =4,45-107.

212. Kakas u3 coneil nmoasepraercs ruapoin3y FeCO3, CasS, A|C|3 , 3AIIMILINATE UOHHBIE U
MOJIEKYJIIpHBIE YPABHEHHS OINIPECTIUTE PEAKIIUU CPE.

213. Kakue u3 conel MOABEPraroTCs TMAPOINU3Y CaC03, NaZS ,CI‘2 (804)3, 3aIUIINTE

MOHHBIE U MOJIEKYJISIDHBIE YPAaBHEHMS OIPENCIUTE PpEaKLUu Cpel, B KaKOW LBET OKPACUTCS
METHUJIOBBII-OpPaHKEBBII?

214. CocTtaBbTe MOHHO-MOJIEKYJISIPHbIE U MOJIEKYJISIPHBIE YPAaBHEHUS TMIIPOJIN3a CIEAYIOIINX

comeit: CuSO,, Al,S,, NH,CN , Na,CO,, onpenenure cpeny.
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215. CocTraBbTe MOHHO-MOJIEKYJIIPHBIE U MOJIEKYJISIPHBIE YPABHEHUS THIPOJIM3a CIEAYIOLIUX

comeit: (NH,),S0,, K,S, Cr,(CO,),, onpenenure cpeny.

OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
216. Ucxoms W3 CTENEHM OKHCICHHS 3JIEMEHTOB B MOJIEKYJaX pPEarupylolinX BEIIeCTB
COCIMHEHUH, OIpeeNnTe, KaKoe BEIIECTBO SBJSECTCS OKUCIHMTENEM, Kakoe BoccTaHoBureneM. Ha
OCHOBAHMHU DHJIEKTPOHHOTO OamaHca paccraBbTe KOI(D(UIMEHTH B YpaBHEHHH OKUCIUTEIHHO-

BOCCTAHOBUTEIILHON peaxkuuu:
K,SO, + KMnO, + H,0 - MnSO, + H,PO, + K,SO, + KOH .

217. Hoquy a30TUCTAaA KHCJIOTa MOXKCT IIPOABIIATH KakK OKHUCIHNTCIIbHBIC, TaK H
BOCCTAaHOBHUTEIbHEIE cBoMcTBa? Kakoe CBOMCTBO INpOABIIICT HUTPUT Kallkusd B ,Z[aHHOI>'I peaKI_II/II/I‘.7

Hanummre ypaBHEHHS OKUCIUTETFHO-BOCCTAHOBUTEIILHOW PEAKIINU, COCTAaBUB AJICKTPOHHBIN OaaHc:

KMnO, + KNO, + H,S0, —> MnSO, + K,SO, + KNO, + H,0.

218. Hcxons m3 crenenn okucienus ximopa B coemmmenmax HCI, HCIO,, HCIO,,

OIIPCACIINTE, KAKOC N3 HUX ABJIACTCA TOJIbKO OKHCIHUTCIICM, TOJbKO BOCCTAHOBHUTCIICM U KaKOC MOXKCT
IPOABJIATL KaK OKHCIUTCIBbHBIC, TdK M BOCCTAHOBHUTCIILHLIC cBolicTBa? HO‘IGMY? Ha ocHoBanuu

QJICKTPOHHBIX ypaBHeHI/Iﬁ pacCTaBbTC KOS(i)(l)PII_II/ICHTBI B YPAaBHCHHUU pCaKIUHU, I/IIIYIJ_[Cﬁ I10 CXEMCE:
KBr + KBrO, + H,S0, — B, + K,S0O, + H,0.

219. Peakmuu BeIpakatoTCs CXEMaMHU:
P+ HIO, + H,0 - H,PO, + HI ; H,S +Cl, + H,0 - H,S0, + HCI.

CocTaBbTe 3JIEKTpOHHBIE YypaBHEHHUsS. PaccTaBbTe KO3(QQUIMEHTHl B ypaBHEHMSIX peakuuil. s
Ka)KJIOM peaKlUu YKaXUTE, KAaKOe BELIECTBO SBJIAETCA OKUCIUTENIEM, KaKO€ BOCCTAHOBUTENIEM, KaKOe
BEILECTBO OKUCIIAETCS, KAKOE BOCCTAHABJIMBACTCS.

220. CocTaBbTe 3JIEKTPOHHBIC YPABHEHUS U YKAKUTE, KAKOU MPOIIECC OKUCIICHUS WITH
BOCCTaHOBJICHUSI TIPOMCXOIMT IIPH CIIEAYIONIMX IpeBpanienusx: AS 25 As® N® > N73;
S?% 8’

Ha ocHOBaHMM >NIEKTPOHHBIX YpaBHEHHH paccTaBbTe KOd(DPHUIIMEHTH B YPaBHEHUH PEAKIIMH, HIyIIeH

10 CXEMC!

Na,SO, + KMnO, + H,0 — Na,S0, + MnO, + KOH .

221. Vcxons u3 cremenn okucrenns docdopa B coemunennsx PH,, H,PO,, H,PO,,

OIMPEACIINTE, KAKOC U3 HUX ABJIIACTCA TOJIBKO OKHUCIHUTCIEM, TOJIbKO BOCCTAHOBUTECIIEM U KaKOE€ MOXKCT
IMPOABJIATE KaK OKHCIUTCIBbHBIC, TaK W BOCCTAHOBUTCIIHHBIC cBoiicTBa? HO‘IGMY? Ha ocHoBanum

AJIEKTPOHHBIX YpaBHEHHH paccTaBbTe KO3(PPHUIMEHTH! B ypaBHEHUH PEAKIMU, UITYLIEH 10 cXxeMe:
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PbS + HNO, — S + Pb(NO,), + NO + H,0..

222. Cwm. ycioBue 3agauu 215.
P + HNO, + H,0 — H,PO, + NO;

KMnO, + Na,SO, + KOH — K,MnO, + Na,SO, + H,0.

223. CocraBbT€ OJJICKTPOHHBIE YpPABHEHUS W YKAXUTE, KAKOW MPOIECC OKHUCICHUS WU

BOCCTAHOBJICHHUS TIPOUCXOIUT NP CIAECAYIOIINX PEBPAIICHHSIX

Mn*® — Mn*?; Cl™ > Cl; N2> N,
Ha ocHOBaHUM >IEKTPOHHBIX YPAaBHEHHH paccTaBbTe KOX(P(UIMEHTHI B PEAKIUH, UAYILIEH 110 CXEME:
Cu,0 + HNO, —> Cu(NO,), + NO + H,0.

224. Cwm. ycnosue 3amauu 219.
HNO, + Ca - NH,NO, + Ca(NO,), + H,0

K,S + KMnO, + H,S0, — S + K,SO, + MnSO, + H,0.

225. Ucxons u3 cTenenu okucienus xpoma, ioma u cepwl B coemunenusx K,Cr,0O,, KCI ,

HZSOS’ OMPCACIINTEC, KAKOC M3 HUX ABJIACTCA TOJBKO OKHUCIIUTCICM, TOJBKO BOCCTAHOBUTCIIEM U

KaKO€ MOKCT MNPOABJIATH KAaK OKHUCIUTCIBbHBIC, TAK U BOCCTAHOBUTCJILHBLIC cBoiicTBa? HOquy? Ha

OCHOBAHHH 3JICKTPOHHBIX ypaBHeHI/Iﬁ pacCTaBbTC KOSCI)(bI/ILII/IeHTBI B YPAaBHCHHUU PCAKIINH, I/mymeﬁ 110

cxeme: NaCrO, + PbO, + NaOH — Na,CrO, + Na,PbO, + H,O.
226. Cwm. ycniosue 3aaqu 219.
H,S+Cl,+H,0—->H,SO, + HCI;
K,Cr,0, +H,S +H,SO, —» S +Cr,(S0O,), + K,SO, + H,O.
227. Cm. yenoue 3ajaun 219.
KCIO, + Na,SO, — KCI + Na,SO,;

KMnO, + HBr — Br, + KBr + MnBr, + H,0.

228. HanumuTe ypaBHEHUS B3auMOJEHCTBUs, nmoadepuTe KO3()PUIMEHTH B OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIMAX MEXIY BEIIECTBAMU: a) CYJIb(UI KaUsi U a30THAsl KHCIIOTA, IIPU 3TOM
BHIZIeNIsieTCs dneMenTapHas cepa u okcua asora (1l); 6) moaun xanus u nmepoxcun Bomopona, mpu
ATOM 00pa3yeTcsi MOJICKYJIIPHBIN MO ¥ €IKOE KaJIH.

229. Hanummure OKHCIMTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIMI0, COCTaBbTE AJIEKTPOHHbBIC

YPaBHCHU:A, OMPEACIINTEC DKBUBAJICHT BOCCTAHOBUTCIIA:

H,S + K,Cr,0, + H,50, - S + K,SO, +Cr,(S0,), + H,0.
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230. Omnpenenure 5SKBUBAICHT OKHUCIHTENS, HAMKMCaB OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO

peakImio, nonoepure KO3 PHUIHEHTHI COCTaBIICHUEM AJIEKTPOHHBIX ypaBHEHUIL:
NaCrO, + Br, + NaOH — Na,CrO, + NaBr + H,0.

231. Cwm. ycroBue 3agauun 219.
P+ HCIO, + H,0 - H,PO, + HCI;

H,AsO, + KMnO, + H,S0O, - H,AsO, + MnSO, + K,SO, + H,O.
232. Cwm. ycnosue 3ajauu 219.
NaCrO, + Br, + NaOH — NaCrO, + NaBr + H,O;
FeS + HNO, —» Fe(NG,), + S+ NO + H,0.

233. Cm. ycnoBue 3aaauu 219.
HNO, + Zn — N,O + Zn(NO,), + H,0:;
FeSO, + KCIO, + H,S0, — Fe,(S0,), + KCl + H,0.

234. Cm. ycioBue 3aaauu 219.

K,Cr,0, + HCI = Cl, + CrCl, + KCl + H,0;
Au + HNO, + HCl — AuCl, + NO + H,0.

235. Moryr 1M NpPOMCXOAMTH OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE PEAKIHU MEXKIY
semectsamu: @) NH, u KMnO,; 6) HNO, u HI; 8) HCI u H,Se? Touemy? Ha ocnosanuu

3JIEKTPOHHBIX YpaBHEHHUH paccTaBbTe KO3(PPHUINUEHTHI B ypaBHEHUH PEAKIMU, UIYLIEH M0 cXxeMe:

KMnO, + KNO, + H,SO, - MnSO, + K,SO, + H,0 + KNO,.
236. Cm. ycnosue 219.

HCI + CrO, —» Cl, + CrCl, + H,0;

Cd + KMnO, + H,SO, — CdSO, + MnSO, + K,SO, + H,0.

237. Cm. ycnoBue 3aaauu 219.
Cr,0, + KCIO, + KOH — K,CrO, + KCl + H,0;

MnSO, + PbO, + HNO, — HMnO, + Pb(NO,), + PbSO, + H,0.
238. CM. ycnoBue 3amaun 219.
H,S0, + HCIO, — H,S0, + HCI ;
FeSO, + K,Cr,0O, + H,S0, — Fe,(SO,), +Cr,(S0,), + K,SO, + H,0.

239. Cwm. ycnoBue 3agauu 219.
I, +Cl, + H,0—> HIO, + HCI ;
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K,Cr,0, + H,PO, + H,SO, — Cr,(S0,), + H,PO, + K,SO, + H,O.
240. MoryT IM NpOUCXOOMTh OKHMCJIUTEIbHO-BOCCTAHOBMTENBHBIE PEAKIUMM  MEKLY
semecreamu: a) PH, u HBr; 6) K,Cr,O, u H,PO,; ) H,S u HNO,? Mouemy? Ha

OCHOBAHHUU JIEKTPOHHBIX YPaBHEHHH paccTaBbTe KO3(PPHUIMEHTH B ypaBHEHUN PEAKIMH, WAYIIEH 1O

cxeMe:
AsH, + HNO, —» H,AsO, + NO, + H,0O.
241. Cm. ycnoue 3asaun 219.
I, + NaOH — NaOCI + Nal + H,O;

FeCO, + KMnO, + H,S0, — Fe, (SO,), + CO, + MnSO, + K,SO, + H,0.

242. Ucxonsa U3 CTENEHU OKHUCIICHUSI CePhl, a30Ta, ONPEAETUTEe, KAKUMU CBOMCTBAMH 00Jadar0T
BEILIECTBA, YYACTBYIOIIME B TNPHUBEACHHBIX HUKE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIX.

CocTaBbTe HOHHO-IJIEKTPOHHBIE YpaBHEHUS, MoA0epuTe KO3 (PUIIHEHTHI:
a) H,S + HNO, - S+ NO, + H,S;;
6) H,S+S0O, > S+H,0.

243. 3axoHYHTE YpaBHCHUA peaKL{I/Iﬁ BHYTPUMOJICKYJIIPHOT'O OKHCJICHHUA-BOCCTAHOBJICHH,

1mo100paB KO3 OUITUEHTHI:

KClO, — KCI +0,;
AgNO, — Ag + NO, +0O,.

244. CocraBbTe ypaBHEHHSI PEAKIMNA AUCTTPONOPIIMOHIPOBAHUS:

H,MnO, - MnO, + HMnO, + H,0O.

245. 3aKOHYMTE YPAaBHEHHUS peaKUUil BHYTPUMOJIEKYJSPHOTO OKHCIIEHUS-BOCCTAHOBIICHUS,

110/100paB KOA(PPHUIMEHTH! Y pPearupyrolX BeIecTB:

a) NH,NO, - N,O0+H,O,
6) HJO - Hg + O,

3HeKTp011Hble MOTCHIHUAJIBI U 3JICKTPOABUIKYIIIME CUJIBI
246. B nBa cocyna ¢ roiyObIM pPAacTBOPOM MEIHOTO KyHopoca TOMECTHUJIM: B IEPBBIH
IIMHKOBYIO IUIACTHHKY, a BO BTOpPOH cepeOpsiHylo. B KakoMm cocyne IIBET pacTBOpa MOCTEHNEHHO
nponanaer? [louemy? CocTaBbTe AJIEKTPOHHBIE M MOJIEKYJIIPHBIE YPAaBHEHHSI COOTBETCTBYIOIIHX

peaKkuuid.
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247. YMEHBIIUTCS, YBEIUYUTCS WJIM OCTAaHETCs 0e3 M3MEHEHHs Macca IMMHKOBOHW TIJIaCTHHBI
NpU B3aUMOJICUCTBHU €€ C PAacTBOpPaMU: a) CUSO4; 0) MgSO4; B) Pb(NOS)Z? [Touemy?

CocTaBbTe 2JEKTPOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS COOTBETCTBYIOIINX PEAKLIUM.

248. Ilpu Kakoil KOHILIEHTpAIlU¥ UOHOB [Zn+2] (MOJZb/ JZ) MOTEHIIMAJI [IMHKOBOTO 3JIEKTPOJIa
Oyner Ha 0,015 B MEHBIIIE €ero CTaHJaPTHOTO AIEKTPOTHOTO MoTeHI[raja?

Oteert: 0,30 monw/ 1.

249. MaprauioBblii 31eKTpoJ B pacTBope ero conu umeeT norennuan (—1,23 B) . Beruucnute

KoHIeHTpanuio uonos [ Mg +2] (monw [ 7).

Orser: 1,89-1072 monn/ a.

250. CocraBbTe CXCMY, HAIIMIIUTEC OJSJICKTPOHHBIC YPABHCHUSA IJICKTPOAHBIX IIPOHCCCOB U

BBIYUCIIUTE D/C MEJIHO-KaJMUEBOT0 rajJbBaHUYECKOTO 3JIEMEHTA, B KOTOpOM

[Cd *?]=0,8 monv/n,a [Cu™]=0,01mon6/x. Otser: 0,68 B.

251. CocTaBbTE CXEMBI ABYX I'aJIbBAHUYCCKUX 3JICMCHTOB, B OAHOM M3 KOTOPLIX MEIb Ob11a OBl
KaToaoM, a B JApPYIroM — aHOAOM. Hanumure a1 KaXXgoro M3 OTUX DIEMEHTOB QJICKTPOHHBIC

ypaBHEHHUS PEaKIIHii, MPOTEKAIOIINE HAa KaTO/Ie U Ha aHO/Ie.

252. Tlpu kakoii konuentparuu uonos [CU +2] (monv/ 1)  3Havenme >aEKTPOAHOTO

NMOoTCHIMAJIa MCIHOTO DJJICKTPOJa CTAHOBUTCSA PAaBHBIM CTAHAAPTHOMY JJICKTPOJHOMY INOTCHIHAITY

BOJIOPOJHOTO dJIeKTpoaa?
Orser: 1,89-10™2 moaw/ 1.

253. CocraBbTe CXCMY, HAIIMMIUTEC OJBJICKTPOHHBLIC YPABHCHUSA JSJIICKTPOAHBIX IPOLECCOB U

soruriciuTe DJIC raabBaHUYECKOTO JJIEMEHTA, COCTOSIIEr0 W3 CBUHIIOBOW M MArHHEBOM IUIACTHH,
o v +2 +2
OMyINEHHBIX B pacTBOphl cBoux cojeil ¢ komnentpamueii [Cu ™ ]=[Mg™]=0,01mox6/ 1.

H3menurca m 3I[C 9TOro 3JJICMCHTA, C€CJIM KOHLICHTPAIIUIO KAXIOTO HU3 HWOHOB YBCIWYHUTL B

OJIMHAKOBOE YHCIIO pa3? Orset: 2,244 B.

254. CocrtaBbTe CX€Mbl JBYX TaJIbBAHMYECKUX 3JIEMEHTOB, B OJHOM M3 KOTOPBIX HHUKEIb
SIBJISIETCSL KaTOAOM, a B IPYTrOM aHOJAOM. HamummTe mis KaXJ0ro M3 3THUX AJIEMEHTOB JJICKTPOHHBIE
ypaBHEHUS PEaKIIHii, MPOTEKAIOIINE HAa KaTO/Ie U Ha aHO/Ie.

255. CocraBbTe CXCMY TaJIbBAHUYCCKOT'O 3JJICMCHTA, B OCHOBC KOTOPOr'o JICKUT pPCaKIUA,

nporekatomas 1o ypassenmio: NI + Pb(NO3) 5 —> Ni(NO3)2 + Pb. Hamummre snexrponusie
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YpPaBHEHUS aHOJHOTO U KaTOJHOTO IPOIIECCOB. Beruncimure OJIC a3TOro 3jeMeHTa, €Ciu

[Ni**]=0,01mo015/ 7, [Pb**]=0,0001 mon6/ 1. Orser: 0,064 B.

DJIeKTPOJIN3 BOTHBIX PACTBOPOB
256. Dnexrponus pactsopa K,SO, mnposomunu mpu cune toka 5 A B Teuenme 3u.

CocTaBbTe 3JEKTPOHHBIE YPAaBHEHMSI IIPOLIECCOB, IPOUCXOASIINX Ha 3eKkTpoaax. Kakas macca Boabl

IIpH 5TOM pPa3JI0KKWJIaCh U YEMY paBCH 00BeM ra3oB (H V. ), BBIJACIINBIINXCSA HAa KaTOAC U HA aHoz[e?

Ortsert: 5,03 2; 6,266 2; 3,133 1.

257. CocraBbTe AJIEKTPOHHbIE YpPaBHEHHUS MPOIECCOB, MPOUCXOMSIIMX Ha 3JIEKTPOoAax MpH

snexrponuse pactsopa KOH . Uemy paBna cuma toka, eciu B teuenue luac 15 mun 20 cex na

anone Boieamnoch 6,4 2 raza? CKoJbKO JUTPOB rasa (H.).) BBIAEIMIOCH NIPH 3TOM Ha KaToge?

Otser: 17,08 4; 8,96 1.

258 . CocTraBbTe OIEKTPOHHBIE YPABHEHHS MPOLECCOB, IPOUCXOMANIMX HA YrOJNBHBIX
snekTponax mpu snexrponuse pactsopa Na,SO,. Berauciute Maccy BemiecTsa, BBLIETHBIIErOCs Ha
KaTojie, eciu Ha aHozie Bhiensercss 112 7 rasa (H.).). Kakas macca H,SO, o6pasyercs npu stom

BO3JI€ aHOaa?

Oter: 0,82;9,8¢2.

259. Tlpu 27IEKTPOJIN3E COJM HEKOTOPOro metamia B Teuenne 1,5 v npu cune toka 1,8 4 na

Karoa€ BbIACINIOCH 17,52 3TOTO0 MeTamia. Berauciaure 9KBUBAJICHTHYIO MacCCy MCTaJlIaA.

Ortser: 17,37 2/ monw .

260. Tpu snexrpomuse pacteopa CUSO, ma amome seuzenmnocs 168 Cau’rasa (. y.).

CocraBbTe OJICKTPOHHBIC YPABHCHUA TPOUCCCOB, IMPOTCKAIOIIMX HA JJICKTPOJaxX, W BBIYMCIUTC, KaKasd

Macca Mey BBIIEINIACH Ha KaTOJIE.
Ortsert: 0,953 2.
261. CocTaBbTe CXEMBI DIIEKTPOJIN3Aa SJIEKTPOIUTOB B BOJHBIX PACTBOPAX:

a) nutpara meau (1) ¢ mexupiM anomoM; 6) HuTpara cepebpa ¢ cepeOpAHBIM aHOIOM; B) CyJjbhaTa

KaaMus ¢ KaIMUEBBIM aHOIOM.



37

262. CKOIBKO BPEMEHHM Halo MPOIyCKaTh TOK cuiioi 2 A depe3 pacTBOp HHUTpara cepedpa
IpH cepeOdpPEHHH MEITHOTO LMIMHAPA IIyOOKOMH II€YaT, 9YTOObI Ha €10 IMOBEPXHOCTH OTIOXKHUIOCH 9 2

cepebpa? Ortser: 67 mumn .

263. OmnpenenuTe SKBUBAJICHT KaJMUsl, €CIIM WU3BECTHO, YTO MPU NPOIYCKAHMH TOKa 4Yepes3

pacTBOp HMTpara Kaamusi Ha Katone Beyemunock 11,2 2 xammus, a ma amone 1,12 1 xucnopona

(H.y.). Otser: 56 2/ mons .

264. CKoIbKO JIUTPOB XJIOpA MpU H.Y. BBIIAEIWIOCh Ha aHOJE IPU BJIEKTPOJIU3E XJIOpUAA

menu (1), ecnn na xkatone Benenunocs 1,6 2 memu?

Otser: 560 M.

265. Dnextponus  pactopa Na,SO, nposomumu B Teuenne 5u npu cume toxka 7 A.

CocTaBbTe 2JEKTPOHHBIE YPAaBHEHHUSI IPOLIECCOB, IPOUCXOASIINX Ha 3ekTpoaax. Kakas macca Bofbl

IIPU 3TOM Pa3JIOKUIIACh U YEMY paBeH 00beM ra3oB ( K. ).), BbIACIUBILNXCS HA KaTo/€ U aHoie?
Otser: 11,75 2; 14,62 1; 7,31 1.

266. CKoJbKO TpaMMOB cepeOpa BBIICIUTCA Ha KaToJe MPH NPOMYCKAaHUM 4YEpe3 PacTBOP

uuTpara cepedpa toka cunoit 4 A B reuenue 0,5 .

Ortser: 8,06 1.

267. Dnexrpomns pactBopa CUSO, mposogumu ¢ MenabIM aHOTOM B Teuenue 4 u mpu cuie
toka 50 A. Ipu stom BBIIENWIOCH 224 2 Menu. BelumcianTe BBIXOA MO TOKY (OTHOIIEHHE MAacChl

BBIACIIMBIICTOCA BCIICCTBA K TCEOPCTUYCCKU B03MO)KHOI>'I). CocraBbTe 9JICKTPOHHBIC YPABHCHUSA

IMpOLECCOB, MPOUCXOAANIUX Ha IJICKTPOAAX B CJIIyda€ MCIHOI'O U YIOJIbHOTO aHOAA.

Otser: 94,48 % .

268. CocraBbTe€ »5JIEKTPOHHBIE YpPaBHEHUS IPOLECCOB, MPOUCXOMAIIMX Ha YTOJbHBIX
snektponax mpu snektpormmse pactBopa AGNO,. Ecau snextponms mposomuts ¢ cepeOpsaHbIM
aHOIOM, TO €ro Macca yMeHbmiaercs Ha 9,4 2. Onpenenure pacxoj DJIEKTPHYECTBA ITIPU ITOM.
Orset: 4830 Ko .

269. Kakoii cwiIbl TOK HaJg0 HPOMycTUTh depe3 pactsop cyibdara xpoma (II1), uTo6wr B

teuenue 0,5 v Beimemmnocs 3,25 2 xpoma? Otser: 10 A4.

270. CocraBbTe OJICKTPOHHBIC YPAaBHCHUA TPOLUECCOB, MPOUCXOAANINX Ha Fpa(i)I/ITOBLIX

snexTpoaax mpu anekrpormuse pactBopa KBI . Kakas macca BemecTsa Bhiensercs Ha KaToje U Ha
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aHo/e, €CIM OJIEKTPoaM3 TpoBoauTh B Teuenne 1u 35 mun mpm cune toka 1547
Orser: 0,886 2; 70,79 2.

271. Ilpu npomnycKaHUM Yepe3 pacTBOP XJIOPUJA Kallusl IIOCTOSIHHOTO JIEKTPUYECKOr0 TOKA Ha

karoge Bememuaock 2,242 raza (xkakoro?) CKOIBKO THAPOKCHIA Kamus 00pasoBaioch?

Otset: 11,2 2 B pacTBOpE .

272. Tlpu DJIEKTPONM3E COMM TPEXBAJIEHTHOIO MeTajaua npu cuine toka 1,5 A B Teuenue

30 mun wma xarome Beimenminoch 1,071 meranna. BelumcnanmTe aToMHYHO MacCy MeTasula.

Ortset: 114,82.

273. CKOJIbKO HUKEIA BBIACIIUTC U3 paCTBOpA HUTpATa HUKEJIA IIPU MPOITYCKaHUU TOKa CHJIOMN

2 A B teuenue 40 c. Otser: ~ 0,025 2.

Koppo3usi MeTa/u10B 1 MeTO/IbI 3AIIUTHI OT KOPPO3UH
274. Kak mpoucxoaut atrMocdepHass KOppOo3us JIYKEHOTO >Kele3a U JIy>)KCHOW MeIu Mpu

HapyluICHUHA I'IOI(prTI/ISI‘.7 CocraBbTe SJICKTPOHHBIC YPABHCHUS daHOAHOI'O 1 KATOAHOTO ITPOLCCCOB.

275. Ecau I1acTUHY M3 YUCTOrO IIMHKA OIYCTHTh B pa30aBIEHHYIO KHCIOTY,  TO
HA4YMHAOIIEECs BbIIEICHUE BOJOpPOJA, KOTOPOE BCKOpE MOYTH mpekpamaercs. OnHako, mpu
MIPUKOCHOBEHUH K LIMHKY MEIHOM MaJlouKol Ha MocjelHel HauMHaeTcs: OypHOe BbIIETICHHE BOJOPO/IA.
JlaiiTe 3TOMy OOBSICHEHHE, COCTAaBUB AJIEKTPOHHBIE YPABHEHUs aHOJHOI'O M KaTOAHOTO IPOLECCOB.

Hamuiute YpaBHCHHC npOTeKanmeﬁ XHUMHYECKOMN pCaKkuuu.

276. B ueM CyIIHOCTh MPOTEKTOPHOM 3allluThl METajula OT KOPPO3UMU? MPUBEIUTE IPUMEP
IIPOTEKTOPHOM 3allUTHI XkKelle3a B JJIEKTPOJIUTE, COAEpKaIleM PacTBOpeHHBbIN kuciopod. CocTtaBbTe

QJICKTPOHHBIC YPABHCHHUA dHOAHOI'O U KATOAHOT'O ITPOLIECCOB.

277. XKenesnoe muznenuie NOKpbUIM HUKeleM. Kakoe 3TO MOKpBITHE — aHOIHOE MU KaTOJHOE?
[Touemy? CocTaBbTe 3JIEKTPOHHBIE YpaBHEHHS aHOJHOIO M KaTOJHOTO MPOIIECCOB KOPPO3UU ATOTO
W3JIeIMs TIPYU HapyIIEHUH TOKPBITHUS BO BJIAYKHOM BO3/1yX€ U B XJIOPOBOJIOPOAHOM (COJISTHOM) KHCIIOTE.

Kakue npoayKThl KOppo3uu 00pa3zyroTcs B IEPBOM U BO BTOPOM ciaydae?

278. Hoquy XUMHUYECKH YHCTOE JKelle30 0ojiee CTOMKO OpOTHUB KOPPO3UHU, YEM TCXHUUCCKOC
xkene30? CocTaBpTe OJICKTPOHHBIC YPAaBHCHUS aHOAHOI'O U KaTOAHOI'O IMPOLECCOB, IMPOUCXOAAIIUX ITIPpU

KOPpPO3UH TEXHUUYCCKOI'O JKEJI€3a BO BJIAXKHOM BO3YXC U B KHCIIOM cpeac.

279. Kakoe IOKPBITUC MCTAJlJIa HA3bIBACTCA AHOJHBIM M KaKOC KaTO,[[HBIM? Hazosurte
HECKOJIbKO MCTAJIJIOB, KOTOPBLIC MOTYT CIYXUTH IJId AHOJHOI'0O M KATOAHOT'O ITOKPBITHA KCJIC34.
CocraBbTe OJICKTPOHHBIC YpPaBHCHHUA QaQHOJHOIO W KaTOAHOTO MPOHECCOB, IMPOUCXOAANHNX IIPpH

KOPPO3UH KeJe3a, MOKPhITOro Me/Iblo, BO BJIaXKHOM BO3/yX€ U B KHCIION cpeie.
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280. XKene3noe uznenue NOKpbUM KaamueM. Kakoe 3To MOKPBITHE — AaHOJIHOE WJIM KaTOJHOE?
[Touemy? CocTaBbTe 3JEKTPOHHBIE YPaBHEHHUS AHOJHOTO M KAaTOJHOTO IPOLIECCOB KOPPO3UU 3TOTO
W3/1eNvs MPU HAPYIICHUH TOKPBITUS BO BJIAXKHOM BO3yX€ U B XJIOPOBOJIOPOIHOM (COJISIHOM) KUCIIOTE.
Kaxkue nmpoayKThl KOppo3u# 00pa3yroTcs B IEPBOM U BO BTOPOM CIIydasix?

281. XKenesnoe uzaenue MoKpeUid CBUHIIOM. Kakoe 3TO MOKpBITHE — aHOJAHOE WJIM KaTOAHOE?
[Touemy? CocTaBbTe 3JEKTPOHHBIE YPaBHEHHUS AHOJHOTO M KAaTOJHOTO IPOLIECCOB KOPPO3UU 3TOTO
W3/1eNvs MPU HAPYIICHUH TOKPBITUS BO BJIAXKHOM BO3yX€ U B XJIOPOBOJIOPOIHOM (COJIIHOM) KUCIIOTE.
Kaxkue nmpomyKTbl KOppo3u# 00pa3yroTcs B IEPBOM U BO BTOPOM CITydasix?

282. CocTaBbTe JICKTPOHHBIE YPaBHEHHUS! aHOAHOTO M KaTOJAHOTO MPOIECCOB ¢ KUCIOPOIHON 1
BOJIOPOAHON JACTOSAPU3ALUEH TPU KOPPO3UH Mapbl METAJUIOB ATFOMUHUM — %kene30. Kakue npoayKTbl

KOppo3uu o0pa3yroTcsi B IEPBOM U BO BTOPOM CIIyyasix?

283. Kak mporekaer armocdepHas KOppo3us >Kejie3a, MOKPHITOTO CJIOEM HHKENs, €Clu
MOKpbITHE HapylieHo? CocTaBbTe AIIEKTPOHHBIE YPAaBHEHUSI aHOJTHOTO M KaTOAHOTO MpoieccoB. Kakos

COCTaB MPOAYKTOB KOppo3uu?

/KecTkoCTh BOABI M METO/BI €€ YMATYCHUS

284. BoluncnuTe KapOOHATHYIO KECTKOCTb BOJbI, 3HAS, YTO [/ PEAKIUM C TMAPOKApOOHATOM
kanpuus,  cogepxkammmcs B 200 e’ Bomwl, tpebyerca 15 em® 0,08 . pactopa HCI .

Otset: 6 M2 —3x8/ 1.

285. B 1.1 Bomel comepxurcs noHoB maraust 36,47 me u nonos xameums 50,1 me . Yemy

paBHA )KECTKOCTh 3TOM BOJBI? OtBer: 5,5 me — kel 1.

286. Kakas macca CaSO4 conepxurca B 200 1 BombI, ecnm ecTKOCTh, 00ycIaBIuBaeMast
3TOMH COIBIO, paBHA 8 M2 — K6 ? Ortsert: 108,9 2.

287. Kakue MOHBI HaJI0 yIAIUTh U3 IPUPOAHOM BOJBI, UTOOBI cAenaTh ee MArkoi? BBeaenuem

KaKUX MOHOB MOYKHO yMSAr4uTh Boay? CocTaBbT€ ypaBHEHHUS COOTBETCTBYHOIIMX peakuuil. Kakyro
Mmaccy Ca(OH)2 Hamo npubasuth K 2,57 BOABI, YTOOBI YCTPAaHUTL €€ IKECTKOCTH, PABHYIO

4,43 me — skl n?
Ortsert: 0,406 2.

288. Kakyro maccy kapOonara Hatpusi Hago npuGaButs K 400 7 Bombl, 4TOGBI yCTPaHUTH

’KECTKOCTb, PaBHYI0 3 M2 — K& [ 17 Otset: 63,6 2.
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289. Boxa, comepikamias TONLKO Cylab(paT Mardus, UMEET )KECTKOCTh [ Me — ske [l 1. Kakas

macca cynbgara maraus cogepxkurca 8 300 7 oroii Boas1?
Otser: 126,3 2.

290. Kakyro Maccy ruipoKCH/Ia Kajlblius Hajlo pubaBuTh K 275 2 BOJIbI, YTOOBI YCTPAHUTH €€

KapOOHATHYIO )KECTKOCTh, PaBHYI0 5,5 me — 9K6 ?

Ortser: 56,96 2.

3 y
291. K 1 m” xectkoit Boasl mpubasuian 132,5 2 kapGonara Hatpus. Ha CKOJIBKO MOHU3MIIACK

JKECTKOCTE? OtBer: Ha 2 me — 3kl 1.

292. Ha kakux XUMHYECKMX CBOICTBaX BELIECTB OCHOBAaHO YyMSIYEHUE BOJbI IpHU

B3aMMOJICHCTBUM ruApoKapOOHaTa Kajublus ¢ ero ruapokcuaoM? Hanumure ypaBHEHUS peaKIii.

293. KoarynupoBaHue KOJUIOMAHBIX IpUMECEd B TEXHUYECKOM BOJIE OCYIIECTBIISIETCS
noOaBjieHHeM K Hell cynbdara amroMuHusa. OOpa3yromUAcs XJIOMbEBUIHBIA TUAPOKCU] ATIOMUHUS
O00BOJIAKMBAET KOJUIOMJHBIC YACTHIIBI W BBI3BIBACT UX ocaxjaecHue. OOBsICHHTE 00pa3oBaHUE

TUAPOKCHU/IA aJIIOMUHMS B PE3YyJIBTATE PEAKIIMM, IPOUCXOIAIICH B )KECTKOM BOJIE:

Al (S0O,), +3Ca(HCO,), =3CaS0, + 2AI(OH), + 6CO, T .
294. Kak oTau4uTh JUCTUIUIMPOBAHHYIO BOAY OT NpHUpoaHOi? OTBET MOTUBHpYITE.

295. AHaaM30M YCTaHOBJEHO, YTO OAMH JMTP Boasl coxepxut 1,62 & ruapokapGonara

xanbius. Crkonbko 20% — 20 pactBopa kapGoHaTa HaTpus MoTpebyeTcs s YCTPAHEHHS KECTKOCTHU

3TOU BOIKI?

296 K xecTkoil Boje, coaepxkalleid T'MIpOKapOOHAT KalbIMs, NPHJIWIM PacTBOp TalleHON
u3Bectd. Yto mpu 3TOM npoucxonut? Hamuimmre ypaBHEHUE peaklUUU B MOJEKYJISPHOM U MOHHOM

BHJIE.
297. B Bome comepxkurcs 120 me/n runpoxapGonara xambius u 200 me/n cynwdara

o 3 o
KaJbIus. CKOJIBKO HOTpe6yeTC${ KaJIbIIMHUPOBAHHOU COABI JJIA YMATYCHUA 2 M TaxKkoOHUu BOJII)I?

. 3
298. CKONBKO KalbIMHUPOBAHHOM combl Hamo 100aButh kK 20 M° BOIbI, YTOGBI yCTPAHUTE €€

JKECTKOCTB, paBHyto 96 e — sk [Ca™]?

299. B 1.1 Bogst cogepxures 60 me [Ca™] monos u 12 me [Mg ] nouos. Cxonbko Hamo

3 o
B34Tb COABI AJId YCTPAHCHUS ) KCCTKOCTU 50 M~ TaKOHU BO,Z[BI?
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300. Hdnst ymsT4eHHs] KECTKOW BOJBI B IPOMBINUICHHOCTH HCIOJB3YIOT HOHHO-OOMEHHBIC
CMOJIBI-MOHUTHI. [IpUHSB ycIoBHO (OpMyTy KaTHOHHTA RHZ, a aHMOHUTA R(OH)Z, HAIUIINATE

YPAaBHEHUSI pEaKLUi, IPOUCXOAAIIMX IPU INPONYCKAHHHM YEpe3 HOHUTBHI BOJBI, COJAEpXKALICH

IUIPOKapOOHATHI KAIbLMS U MarHusl.

3 y y
301. IMpu nponyckanuu yepe3 karuouut B H - popme 100 m° xecTkoit Bowl, comepixanieit
rUApOKapOOHAT KalblUs, Macca KaTMOHMTA yBeludunach Ha 5,7 xe. Ompenenure ’eCTKOCTh JTOM

BOJBI.

302. Kakue u3 MNEpPEUUCICHHBIX HU)KE BEIIECTB MOYKHO HCIOJIb30BaTh JUIsl yCTPAHEHUS
KECTKOCTH BOJIbl, COAEpXKalled TI'MApokapOOHAT KajlbluUsA: a) moTam; O) a30THAas KUCIOTa; B)
TMJIPOKCUA Kanmusi; T) xjopun Oapus? J[laiite 00OOCHOBaHHBI OTBET M HAIUIIUTE YPaBHEHUS

COOTBETCTBYIOLIUX PEAKIIMIA.

303. B xecTKoii BOjie eje30 0OBIMHO MPUCYTCTBYET B BHje rujapokapbonara xenesa (1) .

HpI/I XpaHCHUU TaKad BOAA MYTHECT, an/I06peTa$[ CJ'I8.6YIO OKpacCkKy. B pPEe3yJIbTaTC, KAKUX XUMHUYCCKUX

peaKIuil MpOUCXOIAT HAOII0JaeMbIe H3MECHCHHUS ?

304. B 220 1 Bomw! comepxurcsa 112 cynbgara maraus, 4yeMy paBHa KECTKOCTH 3TOM BOIbI?

Otser: 0,83 me —oke/ 1.

305. Bemumcoure kectkocTh Boxawl, 3Hag, uro B 0007 ee comepxurca 65,6 2
rupokapOonaTa Maraus u 61,2 2 cynbsdara kanpus. Ortser: 3,2 me —oke [ 1.

306. Kakyio maccy Na,PO, mamo npu6asure x 500 .7 Bombl, 4T06B yCTpanuTsh ee
KapOOHATHYIO KECTKOCTh, paBHyto D me — ok /1.  Otser: 136,6 2.

307. Men mpakThuecku HepacTBOpuM B Boje. [louemy Boja, mporTekaromiasi Mo MecTam

3aJICraHusA MEJia, O6J'Ia,Z[8.CT MTOBBIIICHHOM KECTKOCTHIO?

308. Kakue sBnenus OynyT HaOMIONaThCs, €CIUM K pacTBOPY TMIpPOKapOOHATa KalbIUs
MPWINTh: a) U30BITOK COJITHOM KHUCIOTHI; 0) M30BITOK pacTBOpa COJbI NaZCOS; B) H3BECTKOBYIO

BOAY; T') U30BITOK a30THOW KHCIIOTHI?;
1) ruapokcua 6apus? Hanmumure noHHbIE YpaBHEHHS] COOTBETCTBYIOLIUX PEAKIIHI.
309. Kakoe xomidecTso ramenoii ussectn, cogepxameii 60% Ca(OH),, neo6xommmo ms

yerpanenus  Bpemennoii  xectkocrn 1000 m°  mome, ecm B 1z H,O  maxommres

10 me —oxe HCO, ?
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310. Kakoe xomuuectso 95% —oi consr Na,CO, meob6xomumo mns ycrpanenus obueit

3
sxectkoct 1000 m” Bomer, ecnim 11 H,O comepwur 1 me — oke xanbims u Marnus?

311. JKecTkocTh BOJBI, B KOTOPOHl pPACTBOPEH TOJBKO THAPOKApOOHAT KalbIHsl, paBHA

4 me — oxe6 . Kaxoit o6bem 0,1 7. pactsopa HCI morpebyerca mns peakuuu ¢ rugpokap6onaTom

3.
KaJIbIUs, cojepkameMcs B 7D cM” 3Toil BOJIBL.

3

Otset: 3cm”.

3 y
312. B 1 m” Bousl conepxurcs 140 2 cynsdara Maraus. BeluucinTe KeCTKOCTb 3TOM BOJIBL.

Ortsert: 2,33 me —oxel 1.

313. K 100 7 »xecrkoit Bogwl mpubaBumu 12,952 ruapokcuna kambums. Ha CcKonmbKo

MOHU3MIIACH KApOOHATHAS KECTKOCTH? Otset: Ha 3,5 me —oxel 1.

OCHOBBI XMMHH BSIKYIIHUX BelIECTB
314. Ilouemy M3BECTKOBYIO BOJY HaJI0 XpaHUTh B XOPOIIO 3aKyNOPEHHbIX CKISHKax? OTBeT

IIOATBEPANTE YPABHEHUEM PEAKLIUH.

315. Ecau 4gepe3 U3BCCTKOBYIO BOAY HNPOAYBATH BBIJIBIXa€MbIH U3 JIETKUX BO3yX, TO BOIa

MyTHeeT. [louemy? Hanummre ypaBHeHHE COOTBETCTBYIOIEN PEAKIIUH.

316. Kakwue COCAMHCHUA MAarHvusd ¢W KaJdbOWA MNPUMCHAIOTCA B KAa4YCCTBC BAXKYIINUX

CTPOMTENbHBIX MaTepuanoB? YeM o0yCIIOBIEHBI UX BSXKYIIUE CBOMCTBA?

317. Kak MO>XXHO mMOIXy4uTh KapOup kanblusa? Yto oOpasyercs mpu ero B3auMOJCHCTBUU C

BOJ0M? Hanummure ypaBHEHUS COOTBETCTBYIOLIUX PEAKIIUH.

318. Kak MOXHO TMOJY4YUTh THIPOKCHUIBI MIEIOYHBIX MeTayuioB? [lodyemy eakue mienodu
HEOOXOIMMO XpaHUTh B XOPOIIO 3aKpbeITor mocye? CocTaBbTe ypaBHEHUS PEAKIIUNA, TPOUCXOISIIINX
TIPH HACHIIEHHH THAPOKCHIA HaTpus: a) xmopom; 6) oxcumom ceper (VI) SOS; B) CEPOBOJOPOAOM
H,S.

319. Ilpu crutaBneHun OKcUAa OEpHILIUS IPOUCXOANT B3aUMOICHCTBUE C JUOKCHIOM KPEMHHUS

¥ C OKCHJIOM HaTpus. HanmuinmTe ypaBHEHHUs COOTBETCTBYIONIMX peakiuii. O xakux cpoifcteax BeO

TOBOPSIT 3TU peakuuu?

320. [Ipu npomyckaHuM JUOKCHAA yTIepoja Yepe3 U3BECTKOBYIO BOAY (pacTBOp Ca(OH )2)

obpasyeTcsi 0canok, KoTopelii Tpu nanbeitntem mpomyckanun CO, pacteopsiercs. Jlaiite

o0BsicHEHHE 3TOMY siBJIeHHI0. COCTaBbTE YpaBHEHUS PEAKIIHMA.
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321. Kakoe CBOMCTBO KaJIbIIUH MO3BOJISIET MPUMEHATH €0 B METALIOTEPMUM JIsI TTOTYyUECHUS

HEKOTOPBIX METaUIOB W3 mX coeAuHeHuil? COCTaBbTE AIICKTPOHHBIC M MOJEKYJSIPHBIC ypaBHEHUS
peakuus Kajiblus: a) C P205; 0) c CaSO4. B kaxmoit M3  3THX peakuud OKHUCIUTEIb

BOCCTaHABJIMBACTCSI MAaKCUMAJIbHO, TPUOOPETasi HU3ILIYIO CTENIEHb OKUCIICHUSI.

322. Kakue coenrHEHUs] Ha3bIBAIOT HETalllCHOW U rameHor n3BecThio? CocTaBbTE ypaBHEHUS
peakuuii ux noimydenus. Kakoe coenuHeHue oOpasyercs MpH NpOKaIMBaHUKM HETAlIeHON M3BECTU C
yriaeM? UYTo ABISIETCS OKHUCIMUTENEM M BOCCTaHOBHUTENEM B mocieaHed peakinuu? CocTaBbTe
3JIEKTPOHHBIE U MOJIEKYJIIPHBIC YPaBHEHUS.

323. CocTaBbTe JIEKTPOHHBIE U MOJIEKYJISIPHBIC YPABHEHUS PEaKIUM:

a) KaJbLIUs ¢ BOJOM; 0) MarHus ¢ a30THOM KUCIIOTOM, YUYUTBIBASI, YTO OKUCIUTENh TPUOOpETaeT

HU3IIYIO CTCIICHb OKHUCJIICHUA.

324. CocraBbTe€ YypaBHEHUS peakUUi, KOTOpPbIE HYXXHO IPOBECTH Ul OCYIIECTBICHUS

CHEAYIOLIMX IIPEBPALLECHUIM:
Ca — CaH, » Ca(OH), -» CaCO, — Ca(HCQO,),.

HazoBute BCe IMMOJIYUCHHBIC BCIICCTBA.

325. TlouemMy pacTBOp MEIHOTO KyHmopoca, MPUMEHSEMBIM i1 00OpabOTKH CTEH IMepes
MoOeKoi, HENMb3sl XPaHWUTh B JKEJIE3HOM WM OLMHKOBAaHHOM Bezpe? OObBSICHUTE W HaIUIINTE

YpaBHCHH COOTBECTCTBYIOIINUX peaKHHﬁ.

326. YToOBI OOHAPYKUTH COJIIHYIO KMCIIOTY B paCTBOPE MarHusi, K HeMy J0OaBJISIOT MarHE3UT
(xapOonat marHus). Eciau mpu 3TOM BBIIEISIOTCS My3bIPbKU rasza (Kakoro?), TO pacTBOpP COAEPKUT

kucaoty. Hanumure ypaBHEHHME COOTBETCTBYIOIIEH PEAKIUH.

327. benas kpacka JUTONOH COAEP)KUT MUTMEHT, COCTOALINM U3 cynbdara Gapus u cyabpuaa
uuHKa. [Tpyu neficTBuM Ha JIMTONOH COJISTHOM KMCIIOTOM BBIIEISAETCS a3 ¢ HEMPHUATHBIM 3allaxOM. JDTUM
CBOMCTBOM JIMTOIIOHA TMOJIB3YIOTCS JJsi TOrO, YTOOBI OTJIWYUTH €ro OT JAPYrux Oe’ibIX Kpacok.

Hanummre ypaBHeHne peakiini 00pa3oBaHus 3TOr0 ra3a U Ha30BUTE €TO0.

328. PactBOpnl  coleit MgC|2;MgSC)2, FeSO, npumensior nanms 3aTBepieHus

KayCTHYCCKOI'0 MAar"He3uTa (OKCI/II[a mar HI/IH) npu HOpoUu3BOACTBEC MArHC3UAJIbHBIX BSIXKYHIUX.

Hanummre ypaBHEHUs peaklyil OJIy4EHNs STUX COJIEN.

329. TloueMy Henmb3s «3aTBOPATH» HETAIIEHYK) W3BECTh WM XPAHUTh TAallIEHYH B
amomMuHueBo Tape? JlaiiTe 00OOCHOBaHHBI OTBET M HAMNMILUTE YPAaBHEHHE COOTBETCTBYIOIIEH

pCaKkIuu.
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330. Hanumure ypaBHEHUE peakiui, Py MOMOLIA KOTOPBIX HE PACTBOPUMBINA SIO2 MOXHO

IMpEBpPaTUTh B paCTBOPHUMBIC COCANHCHUA KPCMHUA.

331. s  Opou3BOACTBA  OKOHHOIO  CTEKJa  MCIOJB3YIOT  KBapLEBBI  IECOK,
KaJIbLUHUPOBAHHYIO COJY M H3BECTHAK. Kakue XMMHMUYEcKHe pPEeakUM IMPOUCXOIAT MEXIY 3TUMU
BEILIECTBAMM B CTEKJIOIIABWIIBHOM Neun? Hanummre ypaBHEHHS 3TUX PEaKLUM.

332. Jlns mTyKaTypHBIX padOT Ha MOPO3€ IMITYKATYPKYy «3aTBOPSIIOTY» XJOPHPOBAHHOM BOJIOMH,
KOTOPYIO MOJIy4arOT U3 XJIOPHOW M3BecTU. Hamumure ypaBHEHHE peakuu MEXAy BOJOW U XJIOPHOHN
U3BECTHIO.

333. B cocTaB CHJIMKATHOM TPYHTOBKH BXOAAT MEN M )KHJIKOE CTEKJI0, KAK MOYXHO OOHAPYKHUTh
KapOOHAT KaJbIs TPYHTOBKHU U OIMPENEIUTh €r0 Maccy?

334. Hanumure ypaBHEHUS PEAKIUI MTOIyYEHUsI CUIIMKATa Kalus TPeMsl crioco0amu.

335. B nBe mpoOMpKM MOMECTHJIM MO KyCOYKY Mpamopa W INPWIWIU: B OJHY— COJIIHOH, B

IpyTyIo — cepHoii kucnoThl. Uto Bel Moxkete Habmonats? O0bsacHUTE HAbII0JaeMOe SIBIICHHE.
336. CBuHIIOBBIC OenmIIa COAEp)KaT B KAYeCTBE MUTMEHTAa OCHOBHOW KapOOHAT CBHHIIA (||)

Pb3 (OH )2 (CO3)2 . [Ipu nelictBuu Ha 3T Oeuiia A30THOW KHUCIIOTHI BbIIENsIETCS OECIBETHBIN ra3, a

MpU JIEHCTBUU CEPOBOJIOPOAAa — MUTMEHT uepHeeT. OOBSICHUTE SBJICHHS W HAMUIIWTE ypPaBHEHUS
COOTBETCTBYIOLIUX PEAKIIMA.

337. lluakoBble Oenmia B KadecTBe O€JIOro MUTMEHTa CoJepKaT OKCHJ IIMHKAa, WHOT/A, C
npuMmecbio Mena. Kak o0OHapyXuTh MNPHCYTCTBHE MeJa B Takux Oenunax? OmnpeaenuTs ero
MIPOLIEHTHOE COJIepP KaHuUe.

338. LIBeT HEKOTOPBIX MUTMEHTOB, BXOSAIIUX B MATSIPHBIC KPACKH, H3MCHSICTCS B 3aBUCUMOCTH
oT cpenbl (MenoYHor, Kucioi). [loueMy HM3BECTKOBBIC M CHUJIMKATHBIC MAaTEPHAIBI M3MEHSIOT I[BET

HEKOTOPBIX MUTMEHTOB? J[yisi 0GOCHOBAHHUS OTBETA COCTABLTE YPABHEHMS COOTBETCTBYIOIMX PEAKIIMIA.
2 2 3 -
339. B Boae ucrounuka odHapyxeHs! cnexyromue wonei: Na*, Ca™, Mg™, Fe™, Cl~,
HCO, , Br™. Hanummure dopmyIbl costeid, Iph pacTBOPEHUH KOTOPBIX 00PasyrOTCs 3TH HOHBL.

340. YepHble KpackH, UCIOJIb3YyEMbIE B MAISIPHOM JEJI€, COJAEPHKAT MUTMEHT Ca)Xy WM OKCH/

mapranna (IV). Kak, umes Toibko COJNAHYIO KMCJIOTY, pacrlo3HaTh 3TH Kpacku? Hamuimre
YpaBHEHHUs COOTBETCTBYIOIIUX PEAKIUH.
341. lns noday4eHus cepbiX KpacoK B KaueCTBE MUIMEHTA UCIOJIb3YIOT MOPOLIOK rpaduTa HiIu

IMUHKOBYIO IIbLJIb B CMCCU C OKCUIAOM IWHKA. HpI/I IIOMOIIHN KaKoOro BCIICCTBA MOXKHO pacCIlO3HATh 3THU

nurmMeHTsl? HanumuTe ypaBHeHHE peaKiuu.



45
342. Kak moay4uTh AMOKCHJ YIJIEpOJa B MPOMBIIUICHHOCTH W B Jlaboparopuun? Hamummrte
YpaBHEHUSI COOTBETCTBYIOUIUX PEAKIMI, C MOMOIIbIO KOTOPBHIX MOKHO OCYLIECTBUTH CIEAYIOIINE

IIPEBPALLICHUSL:
NaHCO, — CO, — CaCO, — Ca(HCO,),.

343, Kakoe npuMeHeHue HaxoauT KpeMHui? CocTaBbTe ypaBHEHUSl PEAKIIMI, KOTOPBIE HAJl0

IIPOBECTHU I OCYIICCTBIICHHUA CICAYIOMIUX npeBpameHI/Iﬁ:
Si0, — Si — K,Si0, — H,Si0;
Mg,Si — SiH, — Si0, — K,Si0, — H,SiO,.

[Ipu xakom npeBpaleHuu IPOUCXOAUT OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEaKus?

3.2 llpumepsl pemieHus 3aaa4q

33113‘—[3 1. MoJib. IKBHBAJIEHT H SKBHBaJI€HTHbIE MACChI MPOCTHIX U CJ0KHBIX BCIIIECTB.

Bripazute B Momsx: a) 6,02-1021 MOJIEKYT COZ; 0) 1,2-1024 aTOMOB KHCJIOpOJQ; B)
2,00-10% MOJIEKYJT BOJIbl. UeMy paBHA MOJIbHAs (MOJISIPHASI) Macca YKa3aHHBIX BEIIECTB?

Pemienune. Monv — amo xonuuecmeo eewecmea, 6 KOnopom codepo;cumc;z yuciio dacmuy

. 2 1
1106020 onpedenennozo copma, pasnoe nocmosnnoti Asozadpo (6,02-10% moaws™) . Orciona: a)

6,02-10%, 1. e. 0,01 moab ; 6) 1,20-10*, 1. e. 2 monw; 8) 2,00-10%, 1. ¢. 1/3 monw .

Macca Mo BeliecTBa BBIPAXKACTCA B Z/MOﬂb niIn KZ/MOJZb . MonbHas Macca BEIeCTBa B
rpaMMax 4YHUCICHHO paBHa C€ro OTHOCHUTEJIbHOU (aTOMHOﬁ) Macce A. , BBIpaH(eHHOﬁ B aTOMHBIX

eIMHUIaX Macchl ( a.e.m.).

Tax xak wmonekymsapusie Mmaccet CO, u H,O wu arommas wmacca xucnoposa

(O) coorsercrenno pasunt 44 2/ monw, 18 2/ mons u 16 a.e.m., To uX MOJNBHBIE MaccChl PaBHBI:

a) 44 2/ mosw ; 6) 18 2/ monw ; 8) 16 2/ monw .

IOKBHBAJIEHT. OJKGUBAICHINOM eeujecnea Hasvleaemcsa maxKkoe e2co Koauvecmeo, Komopoe

coeounsiemcs ¢ 1 monem amomos 600opoda unu 3amewjaem mo dice KoIU4ecmeo amomos 6000pood 6

XUMUHYECKUX peaKYUusx.
Dkeusanenmmuotl Maccoli Ha3BIBaeTCSI Macca OJJHOI'O SKBHUBAJICHTA BCIICCTBA.

3agaua 2. 3aK0H YKBUBAJICHTOB.
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Ha Boccranosnenue 7,09 2 okcmma msyxsanenTHOro Meramna tpebyerca 2,24 1 Bomopona

(H.y.). Beruncnure SKBUBAJICHTHYIO Maccy Metaiuia. YeMy paBHa aTOMHasi Macca Metauia?

Pemenue. Coenacno 3akoHy 3K6U8ANIEHMO8, MACChl PEarupyrolux JIpyr ¢ IPyroM BELIECTB

IMPONOPHHUOHAIbHBI X DKBHUBAJICHTHBIM MacCaM:

mm1 _m, (1) m(MeO) m(H,)

Moo m, (MeO) m, (H,)

(2).

2(1)

€CIIH OJIHO M3 BEIICCTB HAXOAMUTCSH B ra3000pa3HOM COCTOSHHH, TO, KaK MPaBUJIO, €r0 KOJIUYECTBO
3 3

u3MepsieTcst B 00beMHbIX eauautax (em™, M, 1, m™).

06’b€]l/l, 3aHUMAaeMBbIM IpHU JAaHHBIX YCJIOBHUAX OJHUM 3KBUBAJICHTOM BCHICCTBA, HA3BIBACTCA

IKBHBAJEHTHBIM 00HEMOM.

MonbHbli 06beM TH060ro0 raza npu H.y. pasen 22,4 i/ mons . Onpenenum >KBUBaICHTHBIH
o6bem Mostekysts Bogopona ( H, ) cocrosmeit us neyx aromos, T. k.8 22,4 1 H, conepxurcs npu
HOPMaJIbHBIX YCIIOBHMAX 2 MOJISI aTOMOB BOJOPOJA, & SKBUBAIEHT Bogopona pasen 1 mosb, 10 B
22,4 1 H, conepxurcs 2 sKBUBaNeHTa BOJIOPO/IA, 3HAYMT SKBUBAIEHTHBINH 00BEM BOIOPO/IA PaBEH:

3, (H,) =112 1/ monv; ananormuno MoxHo onpenenuTs u s Kuciopoxa. B dopmyne (2)

m(H,) V(H,)
3aMCHACM pPaBHBIM €MY OTHOIICHUCM

, TIe V(H ) — o0beM
m,(H,) 2, (H,) ’

OTHOIICHHEC

Bonopona, 3, (H,) — sxBuBanenTHbIi 06BeM BoOpOza:

m (MeO) 3 V(H,)
m, (MeO) 3, (H,)’

©)

W3 ypaBHeHus (3) HaXoANM SKBUBAICHTHYIO MacCcy OKCHIa MeTaJla:

7,09 224 m, (MeO) = 7,092-11,2 al monw

= ; =3552/monw.
m, (MeO) 112 2,24 1

CorjacHo  3aKOHYy  DKBUBAJEHTOB, m,(MeO)=m,(Me)+m,(O), orciona

m,(Me) =m,(MeO) —m,(0)=355-8=2752/ mozm.

MonbsHas Macca MeTaiia OIPEACIIACTCA U3 COOTHOIICHUA m9 = E , THE

ma — 3KBHUBAJICHTHAasd Macca 2 / MOJ1Ib | A — aTOMHasi Macca Merauia d.e. M.,

B — BanentHoCTS 2memenTa, otciona: A=M, - B=225.2=5502/moxs.
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Tak kak aToMHasi Macca B d.€.M. YHCIIEHHO paBHa MOJIbHOM (MOJIApHOI) Macce, BhIPaXXEHHOU

B 2/ Monb , To uckomas aromuas macca metaiuia 55,0 a.e.m.

33}13‘[3 3. CTpOCHHe aToMa U nepuoanuveckass CUCTEMa XUMHUYECCKHUX IJIEMEHTOB II. n.

Menneieena.

CocTaBbTe 3JEKTPOHHYIO (OPMYIy aTOMa JIEMEHTa C YYETOM 3HAUY€HUN KBAHTOBBIX YHCET

3JIEKTPOHOB Hapy>KHOrO ciod. HamumuTe 351eKTpoHHYI0 (pOpMyIly aToMa JIEMEHTa U Ha30BUTE €ro,

ecnu 3HadeHus kBaHToBbIX wmced (N, |, M, M) dneKTPOHOB HAPYKHOrO SNEKTPOHHOIO CIIOS

1 1 1
:4,1,-1,+>:4,1,0,+=;4,1,1, +=.
CIeyIoNue +2 > >

Pemienne. CocrossHue KaKaoro  3JICKTpOHA  HAPYKHOI'O OHEPICTUYCCKOTO  YPOBHA

OIIpEIEINIAETCS CIIELYOIUM HA0OPOM KBaHTOBBIX YHCEIL:

1
1-piit omextpor: N=4; 1 =1; m, =-1; mq :+E;
2-oit onextpor: N=4;1=1;m =0; my =+=;

1
3-itomextpon: N=4; 1 =1:m, =41, Mg =+E.

['maBHOE KBAaHTOBOE YHUCIIO PABHO YETHIPEM, CJIEAOBATENbHO, DIIEKTPOHBI HAXOASTCA Ha 4-M
SHEPreTUYecKoM ypoBHE. OpOUTaNIbHOE KBAHTOBOE YHUCIIO oOmpeaenser ¢opMy aTOMHON opOuTanu.

Ecmu | =1, 1o op6urans HaswBaercs P -opOutanpio, ciaemoBaTeNbHO, 3TH TPU DIEKTPOHA
HaxXoJATCsl Ha ) -[TOypOBHE YETBEPTOrO SHEPTETUUECKOIO YPOBHSI.
MaruutHoe kBauToBoe uuciao M, (-1, 0, +1) onpenensier opueHTaIMIO AaTOMHOH OpOUTAIH

B mpoctparctee. Ha Bcex P -opouramsix (P, P, P,) maxomnrcs mo omHomy onexrpony

(mg = +E). HapyxHblli 3HEpreTM4ecKnidi yYpOBEHb aTOMa 3TOr0 JJIEMEHTa COACPKUT IIATh

243
51eKTPOHOB: ...4S°4P" . Takyro 2MeKTPOHHYIO KOH(GHUIYpALUIO HAPYKHOTO SHEPTETHYECKOTO YPOBHS

uMmeeT aToM MBIIIbSIKA As, AIIEKTPOHHAS bopmymna KOTOPOTO cleayouas:
»As 1s°2s2p°®3s?3p°®3d™°4s*4p°4d°.
3agaua 4. [IpuHnun HanMeHbIIeil JHeprun. /[Ba npasuia Kneukosckoro.

CocraBbTe QJICKTPOHHBIC (I)OpMyJIBI aTOMOB J3JICMCHTOB C HOPAAKOBBIM HOMCPOM 16 nu 22

ITokaxkxute pacinpeaciCHuc 3JICKTPOHOB 3THX aTOMOB IIO KBAHTOBBIM sTYCHKaM.



48

Pemienne. DnekTpoHHbIE (DOPMYJIBI OTOOpaXKaIOT pPACHpENENICHUE AJIEKTPOHOB B aTOME I10
SHEPreTUYECKUM YpPOBHSM, MOIYpPOBHAM (aTOMHBIM opoOutamsim). OKOJO faepHOE MPOCTPAHCTBO, B
KOTOpOM C HauOoJbiiel BeposTHOCTBIO (0,9 — 0,95%) MoKeT HaxXOIMTBHCS AJICKTPOH, HA3bleAemcs
amomMHol opoéumanvio. DINEKTPOH 3aHUMACT TOT SHEPreTUYECKUH IMOAYypOBEHb, Ha KOTOPOM OH

obaaeT HauMeHbIeil sHeprueii, T. e. e cymma (N + | ) nanmensmas (mpasuo KneukoBckoro).

Tak Kak 4MCJIO SIEKTPOHOB B aTOME TOTO WIM HMHOTO 3JIEMEHTA PaBHO €ro IOPAIKOBOMY
nomepy B Tabmuue JI. M. Menneneesa, To mis snementoB ¢ JMN016 —cepa, ¢ MNo 22 —turan.

CocTtaBuM 3JIEKTpOHHBIE (POPMYJIBI JIJIsi aTOMOB JAaHHBIX 3JIEMEHTOB 1O MPUHIIUIY HAWMCHbBINIEH

OHEpPIUu:

S 1s% 2s* 2p° 3s* 3p* 3d°

ool 1s® 2s® 2p® 3s* 3p°® 3d® 4s® 4p 4d 4f
n=1 2 2 3 3 3 4 4 4 4
I=0 0 1 0 1 2 0 1 2 3

ntl=1 2 3 3 4 5 4 5 6 7

Ecmu cymma (N + | ) a5 kakux-mu60 moaypoBHeii 01MHAKOBA, TO 2MEKTPOH CTPEMHUTCS HA TOT
TIO/LypOBEHb, y KOTOPOTO 3HaueHHe N — IIaBHOTO KBAHTOBOTO YMCIIa HanMeHbluee, a | —HanGonpimee
(2-s1 actp npaBmia KieukoBckoro).

DNeKTpoHHAas CTPYKTypa aTOMOB MOXKET ObITh H300paskeHa rpaduueckd MO KBaHTOBHIM
AueiikaM, KOTOpBIE SBISIOTCS CXeMaTHYeCKUM u300paxkeHueM artomueix opouraneir (AO).
KBanTtoBy10 stueiiky 0003Ha4arOT B BUJIE MPSIMOYTOJIBbHUKA, a 3JIEKTPOHBI B 3TUX sSUelKaxX 0003HAYaAIOT
cTpenkamMu. B KakmaoW KBAaHTOBOWM s4eiike MoOKeT ObITh He OoJiee JABYX DIIEKTPOHOB C
IPOTHBOIIOIOKHO HAMpaBIeHHbIME crimHamu (TV) . OpOuTamu JaHHOTO TMOXYPOBHS 3aIOJTHSIOTCS

CHa4ajla IO OAHOMY JJICKTPOHY C OJWMHAKOBBIMU CIIMHAMW, 2ATEM [0 BTOPOMY DJJICKTPOHY C

MIPOTUBONOJIOKHO HAMpaBiIeHHBIMU CcHOUHAMH (mpaBuwio ['yHmays ONEKTpoH B aromMe JOJKEH
OTJIMYAThCA XOTs Obl OJHUM KBAaHTOBBIM UHCIIOM, T. €. 8 amome He Modicem Oblmb 08YX 3JIeKMPOHOE C

0OUHAKOBLIM HAOOPOM 6cex uemblpex Keanmosvix yucen (npunyun I[layiu-1925).
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x FHE
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o 3d%4s% —
32 ‘' BAJICHTHOE COCTOSHHE

22Tl b

3agaua 5. DJHepreTuka XMMHYECKHX MPOLECCOB (XMMHYECKOe CPOACTBO).

Pacuem mennogozco sghgpexma peaxyuu no cmaHoapmHviM  MenIOmMam  00pPA308aAHUSL
peazupyrowux sewjecms. TepMOXUMHYECKHE pacueThl OCHOBaHBI Ha 3akoHe ['ecca (1840): TensioBoii
3¢ peKT peakuMu 3aBUCUT TOJBKO OT NPUPOAbI U (PU3NUECKOT0 COCTOSTHUS UCXOAHBIX BellleCTB U

KOHEYHBIX MPOAYKTOB, HO HE 3aBUCHUT OT IIYTH MIepexoaa.

YacTto B TEPMOXMMHYECKHMX pacueTax NPHUMEHSIOT CIEACTBUE U3 3akoHa ['ecca: mennoeou

agppexm peaxyuu (AHX.P.) pasen cymme menrom obpasosanus npodykmos peakyuu 3a gvruemom

CYMMblL menjiom 06pa306CZH1/l}Z UCXOOHBIX gewecme C yuemom cmexuomenmpudecKux K03¢¢MZ4M€HI’I’106 6

VPaBHEHUU peaKyuu.

AHX p = ZAH 06p.npood. ZAH 00p.uUcx.6—6 (4)

OHpeI[eJ'H/ITe KOJIMYCCTBO TCIUIOTHI, BBIACIAIOMICCCA IIPU I'allICHUH 100 KZ HU3BECTH BOI[Oﬁ,

€CJIM CTaHapTHBIE TETUIOTHI 00PAa30BaHMs PEATUPYIONINX BeeCcTB paBHbl ( KJoic [ monw ):

AH®,,4(Ca0,,)) =—6351; AH®,,(H,0,,,) =—28584; AH°,,,(Ca(OH),,, ) =-986,2.

Pemienue. Peaknys ranesus n3BeCTH:
Ca0,,,, +H,0(ac) =Ca(OH), ...
TemnnoBoii a¢ ekt peakuuu 1o 3akony ['ecca pasen:

AH®X.p.= AH? 4 (Ca(OH )2(Kp) —[AH® g (Cao(}(p)) +AH 05 (H Zo(ofc))] =
=—-986,2 — (—635,1— 285,84) = —65,3 k/lorc.
TennoBoit  »>pdexr peaxuum paccumtan Ha 1.moab CaO, te. ma 562 Ca0,

M (CaO) =56 2/ mozwb . CocraBum nponopuuo:
u3 56 2 (CaO) srinensercs remnora —65,3 K/
u3 100000 2 (CaO) Brinensercs Xkl .

)4 & mnmpomnopuun  onpeaciisicM CKOJIBKO BBIACIIUTCS TEIIOBOM OHCPTHHU IIPU TallICHUU 100 K2

CaO:
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~100000- (~65,3)
56

X ~116-10° x/Jorc.

Otser: —1,16-10° x/]orc .

3agava 6. Borunciaute Termoty oOpa3oBaHus CaCO3 I10 TEIUIOTE PEAKLUHU PA3JI0KEHUS

CaCO, ua CaO u CO,, pasnoit 200,9 x/[oc , ecnu u3BecTHO, UTO

AH,, (Ca0,,,) =635,2 k/Irc, AH,,, (CO,,.,) =-393,6 k/Jorc.
Pewtenne. V3 ypaBHeHUs PEakiUH CIIEIYET:
AH,. (CaCO,) + AH . (Ca0) + AH,_ (CO,)=-200,9 k/fc .
Orcrona:
~AH,,, (CaCO,) = 200,9 kZfxc — AH,,, CaO,,, ~ AH,,, CO, . ;

AH,,, CaCO, =-2009+AH,, CaO+AH,. CO, =-200,9—653,2—393,6 =
= 12297 k/]oc.

3anaua 7. XumMuuyecKkasi KHHETHKA U XUMH4YeCKOe paBHOBecHe.

Borunciaenue CKOPOCTH P€AKIIUHA 110 KOHIHCHTPAIUAM pearupyromux BeecTB

Peakuus Mexay Bemectsamu A u B mporexaer mo ypasnenuio: A+ 2B = C | nauansubie
xonuenTpamuu paubl: [A] =8monn/ n; [B]=10mon6/ 1. Koncranra ckopocTu peakuun pasHa

2

2 - -1 o o
0,3.71 - MOJIb ~ -C . Berauciure CKOPOCTb XHUMUYCCKOU PCAKIIMHW B HAYAJIBbHBIX MOMCHT U B TOT

MOMCHT, KOT'JIa B peaKHHOHHOﬁ CMCCH OCTAHETCA 30 % BCIICCTBA B .

Pemenne. CornacHo 3aKOHy JEMCTBYIOIIMX MAacC CKOPOCTb JaHHOM XMMHYECKOM PEaKIUH

2

pasma U =K[A]-[B]".
[To ucTeyeHUH HEKOTOPOrO BPeMEHH B peakiMoHHoi cmecu octanercss 30 % semectsa B, .
e. xonuentpanus BemectBa [B] cramer pasmoit 10-0,3=3 moaw/ . 3uaunt, xonuentpanus
semecta [B] ymenpmmnace na 10 —3=7 monw/ . T. k. Bemectsa A u B Bzaumopeiictsyror

MeXay coboif B cooTHomeHud 1:2, TO KOHLEHTpamusi BemecTBa A  yMeHbIIMIAach Ha

3,5 monvl n(7:2) u crana paBHOI 4,5 monv !/ (8 —3,5). Cnie10BaTeNbHO,
v,=03-45- 32 =1215 monwla-c.

3agauya 8. Biausinue 1aBJjIeHHS] HA CKOPOCTDh PeAKIUH.
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Onpenenure, kak usmenntcs ckopocts peakuu 2NO + O, =2NO,, ecnu o6mee nasnenue

B CUCTEMC YMCHBIIINUTH B 5 pas.

Pemenue. YMenbmeHnue JaBJICHUA B CUCTCMC B 5 Ppa3 BBIZOBECT YBCIUUCHUEC o0beMa B CUCTEME

B D pa3, a KOHIEHTpALMs PEarMpyloIIuX BEIIECTB yMEHbIIAeTcs B O pa3. HawambHas CKOpOCTH

peakuuu paBHa:

Ulzk'[NO]z'[Oz]- (5)
[Tocne yMeHbIIIeHHsI 1aBIICHHUS .
o, _x.(INOD® [0;]_[NOJ [0, ©
25 5 125

I[Tocne yMeHbIIEHHS JaBJIEHUS B D Pa3 CKOPOCTh Peakluu yMeHbinanacs B 125 pas.

3agaua 9. OmnpeaeneHne BpeMeHM MPOTEKAHUSI PeaKUWd B 3aBHCHMOCTH OT

TeMIepPaTyphl.
Ipu 393 K peakuus 3akanunsaercs 3a 10 munym . Ckonbko BpeMenu GyI€eT MPOA0IKATHCS

peaxuus npu 363 K | ecitu remneparyphblii kod(pQHUIMEHT 3TOH peakLuy paBeH 3 ?

Pemenne. 3aBUCMMOCTD CKOPOCTHM XHUMHYECKONW pEakUMHU OT TEMIEpaTypbl BbIpa)kaeTcs

cooTHoweHueMm Bant-T'odda:
LT

_ 10
Ury =Ur Y )

(7)

r7e Y — TeMueparypHbiil koadduireHT. Mexay cKOpoCThbIO MPOTEKaHUsI XUMHUUECKUX PEaKIUi U UX

IpOAOJIKUTCIIbHOCTBIO CYIIECTBYCT O6paTH8.5{ IponopuHOHaIbHAsA 3aBUCUMOCTb.

ﬂ t_l (8)

rae U, u t, —Bpems nporexanus peakimu npu Temneparypax T1 u Tz-

CnenoBatenbHO, cooTHOIIEHNE (7) B JaHHOM CITydae MOKHO 3alKcaTh:

-1
10

b

t,
T,-T, 393-363

10 -10.3 10

orkyma: t, =1, -y =10-3° =10-27 = 270 mun = 4,5 u.

[Tpu Temneparype 363 K ora peakuus 3akanumsaercs 3a 4,5 u.

3anaya 10. BoruncieHue paBHOBECHbIX KOHICHTPALMI pearupyouX BelecTs.



52
Peakuus nporekaer no ypasHenuto A+ B = 2C .Onpenenure paBHOBeCHBIE KOHIIEHTpALMH
pearupyIoImX BEIeCTB, €CIIM MCXOHbIE KoHIeHTpamuy Bemects A u B coorsercreenno pasusr: 4

u 6 mov/ 1, xoucranra pasnosecus K =1.

Pemenne. K MoMeHTy paBHOBecus KkoHueHTpauuu Bemects A u B nonusarcs, a
xoHnenrpanus Bemectsa C ysemuunrca. Ha kaxnpiit mons Bemectsa A u B o6pasyercs asa mons
semectsa C . ITostomy, eciu moHmxeHue KoHueHTpauuu BemectB A u B o6osmauuts uepes

X Mozell , To yBenuuenue koHnenrpanuu semecrsa C 6yaer 2X Mojeid.
PaBHOBeCHBIC KOHIIEHTPALIUN PEATUPYIOIINX BEIIECTB:
[Al=(4—-X) monvln; [Cl=2X monvl n;
[B]= (6 —X) monv!n;

K - [C] 4x° B NG .
" [A]'[B] (4-%)-(6-x) 24-10x+x*"
2
1- 4x .
24 -10X + X

3x* +10x—24=0; x=19.
OTcro/1a paBHOBECHBIE KOHIIEHTPALUN pEarupyrolinxX BEIIECTB PABHBI:
[A]=4-19=21monv!/n;[C]=38 monv!/n;[B]=6-19=41monv/ 1.
3agaua 11. Cnioco0bl BbIpaseHHs1 KOHLIEHTPALUIl PACTBOPOB.

KonnuecTBeHHBIN cOCTaB pacTtBOpa OHIPCALIACTCA €Tro KOHHeHTpaHHeﬁ, T. €. OTHOCHUTCIbHBIM

COACPIKAHUECM KOMIIOHCHTOB, COCTABJIAIOIIUX pACTBOP.

KonueHTpauneﬁ Ha3bIBA€TCHA COACPKAHUE PACTBOPCHHOI'0 BEIIECTBA B €IMHUIIE MACCHI

WK 00beMa pacTBopa.

CymiecTByeT MHOTO CcrmocoOOB  BBIpaKEHHUs KOHIEeHTpauuii. Hawubonmee mnpUMEHUMBI
CIIEYIOILHE:

Maccosaa 0ona 6vipajxcaemcsi YUCIOM, NOKA3BIBAIOWUM KAKYIO 000 COCMABIAem Maccd
pacmeopennozo  eewjecmsa (My) om maccer pacmeopa (Mp). Dra Oe3pasmepHas BeIMYMHA

BBIpaXKaeTcsl B AOJSAX €AMHMIIBI UM B MpOLIeHTaxX (MaccoBbli mpoueHT). Ecin 0003HaunTh MaccoByto

nomo @(C%), To MOKHO 3amMCaTh:

w="5.100%. ©)
mP
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3
Ecau Macca pacTBopa HaxoauTest o ero oonemy V (1) u maornocrn (2 /cm’) T.e.

m=V.-p, To

mB
V.p

W= (20)

Mwmpmm KOHUenmpauusa IK6Uueailenmoe (HOpM(IJleOCMb) CH nokassleaem 4ucjio MoJib-

IK68UBAIEHNO6 pPACMBOPEHHO20 6euiecmeda (llMCJZO akeusaneumos N COO€prCGLL;€€C}Z 8 1]1

pacmeopa (Moavl 1) unu (Mo — kel n):
~Nn,-1000  m,-1000

C ; 11
= Y 1D

m
n=—%, (Mo — 9xe6)
m,

rac na — JOKBUBAJICHTHOC KOJHWYCCTBO PACTBOPCHHOI'O BCUICCTBA,
mB — Macca paCTBOPCHHOT'O BCIICCTBa, 2,
ma — MOJIsIpHasA Macca 3KBUBAJICHTA BCIICCTBA, 2 / MOJlb .

Mwmpnaﬂ KOHUeénmpauus (Momlpnocmb) CM nokassvleaent Kojaudecmeo pacmeOopeHHO2O0

(uucno moneti) sewecmesa, cooepacaweeca 6 11 pacmeopa (moaw | 1):

n-1000 _m, -1000
v M -V

C, @a2)

m
n=—2, (Mmoo — 2x6)
m

rae V — o0bem pacTBopa, 1| M |

N — KOJIUYECTBO PaCcTBOPEHHOTO BEIICCTBA, MOJIb,

m —macca PaCcTBOPEHHOTO BEIIECTBA, 2,

M — monspHas Macca pacTBOpEHHOTO BelecTBa, &/ MOJb .

Monansnasn Konyenmpauus  (MOJIATbHOCHID) Cm noxasviéaem  xonuvecmeo  (N)

pacmeopentozo éeujecmesa (wucno monetr) , npuxooaueecs na 1000 2 pacmeopumens (monw | ke)

¢ ="1000. 13)
ml
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m
M

33}13‘13. HpI/IFOTOBJIeHI/Ie pacrBopa 3aJaHHOH KOHIEHTpauuu pa3GaBJ1e}meM BO/JIOI.

(n)=

Tpurorosuts 20 M1 01 #. pactsopa NaOH wus 0,5 #.pacteopa NaOH .
Pemenne. Haiinem momb-skBuBanentHoe kommuectBo NAOH | comepxameecs B 20 ma

0,1 #. pacteopa NaOH | Bocnionssosasumcs popmymnoit (11) :

o _CyV 0120
71000 1000

Haiinem o6nvem 0,5 n. pactBopa, B xoropom comepxurcs 0,002 monwe — sxeusanenma

=0,002 monw — 2xs.

NaOH , socrions3yemcs popmymnoit (11) :

v = w100 20021000,
C 5

H ]

Cnenosatensno, uroosl npurotrosuts 20 maz 0,1n. pacteopa NAOH | meo6xomumo B3ats 4 mn
0,5 1. pactBopa NaOH u npumurs 16 Mz BosbL

3agaua 12. Cwmemenue pacrBopoB (Merox Kpecra). Ilpurorosjienne pacTBopa
NPOMEKYTOYHON KOHIEHTPAUMH U3 IBYX PACTBOPOB MeHbILEl 1 0OJIbIIEeil NJIOTHOCTH.

B kakux BecoBbix cooTHomeHusx Hano cmemark 20 % — w11 pactBop NaOH u 5 % — st

pacteop NAOH | uro651 momyunrs 10 % — w12t pacTBOp?
Pemenne. Bocnonbsyemcs ypasnennem (9) , u BHINOIHUM clleTy ONIUE BHIYUCIICHHUSL:

m
w=—%-100% nna 10 % — 2o pactsopa;

mp

m, =m_ (20 %) +m,(5 %) ; m, =m, (20 %) +m, (5 %) .

20-m(20 %)
100%

5'mP(5%).
100 %

o 20-m,(20%) +5-m, (5%)
m,(20%) +m,(5%)

10-m, (20 %) +10-m, (5 %) = 20-m, (20 %) +5-m, (5 %) ;

m, (20 %) =

m, (5 %) =
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m, (5 %) =2-m, (20 %) ;
m,(20%) 1
m,(5%) 2
Cnenosarensho, 20 % — no2o pactBopa Hamo B3saTh 1 BecoByto wacte, a 5% — noco 2

BCCOBBIC 4aCTH.

3agada 13. 3aKoH 00beMHBIX DKBHBAJICHTOB.

. 3 3
Ha neiirpamuzanmro 50 cm” pacrsopa kucnotsl m3pacxomoano 25 cm” 0,5 H. menoun.

Uemy paBHa HOPMAJIBHOCTb KUCIOTHI?

Pemenne. 1o 3akoHy 00BEMHBIX SKBUBAJIEHTOB BELIECTBA B3aUMOJICHCTBYIOT APYT C IPYIOM B
HKBHBAJIETHBIX KOJIMYECTBAX, @ PACTBOPBI PAaBHOM HOPMAJIbHOCTH pearupyroT B paBHbIX oObemax. [Ipu
Pa3HBIX HOPMAJIBHOCTSAX 0OBEMBI PACTBOPOB PEArHPYIOIINX BEHIECTB 00OpaTHO MPOMOPIHAAHAIBHBI UX

HOPMAJIBHOCTAM, T. €.

V C
(K) _ “YH(L) _
(1) H(K)
orcrona 50’ CH(K) =25-0,5, 3naunr CH(K) = w =0,25n.

TI/ITp. Tumpozvz pacmeopa Haswvleaemcs KOJIUYCCTBO I'paMMOB PAaCTBOPCHHOI'O BCHICCTBA B

1 em® (mn) pacreopa.

3Has HOPMAJIBHOCTb PpaCTBOpa U DSKBHUBAJIICHT PACTBOPCHHOTO BCUICCTBA, MOKHO HaWUTH TUTP IO

dbopmyre:

:M (2] mn).

1000

3agaua 14. CpoiictBa pacTBOpoB. Bpiunciure teMneparypbl KpUCTAJIM3AaUUU U KUIIEHUS

2 % — 20 Bommoro pactsopa rmokossr CsH,,0.

Pemienue. Ilo 3akony Paynsg noHmkeHue Temmeparypbl KPUCTALIM3ALMU W TOBBINICHHE
Temmeparyphl kunenus pactsopa (At ) mo cpasHenuro ¢ TemneparypamMu KpUCTAUTM3AIUK U KHTIEHUS

PACTBOPUTCIIA BBIPAXKAOTCA YPABHCHUCM:

At:Km-looo’ (15)
M -m,
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rac K — KpHUOCKOIINYECCKass HJIHU 36}’J’IJ’II/IOCKOHI/I‘ICCK35I KOHCTAHTBI. I[J'IH BOAbI OHH COOTBETCTBCHHO

pasubl 1,86 u 0,52 rpanycos;
M_ —Macca pacTBOPEHHOTO BELIECTBA, 2 ;

M — monspHas Macca pacTBOPEHHOTO BemiecTsa, &/ MOJb |

M, —macca pacTBopuTels, 2 .

Monwxenue Temneparypsl kpuctammusamun 2 % — 2o pactsopa C,H,,O; nasomum wus3
dopmysr (15):
2-1000

At =186°——=0,21°.
180-98

Bona xpucrammmsyerca npu 0°C, cnemoBaTenbHO, Temmeparypa — KpPUCTAUIM3ALMU  PacTBOpa

0°C —-0,21°C =-0,21°C.
U3 dpopmynsr (15) maxoaum n noswimenue Temneparypsl kunenus 2 % — 20 pactBopa

At = 0,52°M =0,06°.
180-98
Boma xumutr npu 100°C | cnemosartensno, TemmepaTypa KHMIIEHHS 3TOTO pacTBOpa

100 + 0,06 =100,06°C .

3anaua 15. MonHo-MoJ1eKy asipHble (HOHHBbIE) peaKkluu 00MeHa.

VIOHHO-MOJIEKYISIpHBIC, WJIM TPOCTO HWOHHBIC, YPAaBHEHUS pEakIUii OOMEHa OTpaKaroT
COCTOSIHUE DJIEKTPOJIUTAa B PACTBOpPE. B 3THX YpaBHEHUSAX CHUJIbHBIC PACTBOPHMBIC SJICKTPOIHUTHI,
IIOCKOJIBKY OHH ITOJHOCTBIO JUCCOLMHUPOBAHLBI, 3allMCBIBAIOT B BHUJIC MOHOB, a cira0ble OJICKTPOJIUTHI,
MaJIOPaCTBOPUMBIC,  CIIA0OJMCCOIMUPYIOIIME ¥ Ta3000pa3Hble  BEIIECTBA, 3alUCHIBAIOT B

MOJIEKYJISIpHOI popme.

B noHHO-MONIEKYJIIpHOM YpaBHEHUH OJMHAKOBBIE HOHBI U3 00EUX €ro yacTed MCKIIIOYAOTCs.
[Ipn cocraBieHNN MOHHO-MOJIEKYJISIPHBIX YPAaBHEHUM CIEAyeT IOMHHUTh, YTO CyMMa 3JIEKTPUYECKHUX
3aps70B B MpaBOW YacTHW ypaBHEHHUS JOJDKHA ObITh paBHA CyMMeE 3JIEKTPUYECKHX 3apsioB B JIEBOU

YaCTHU YPaBHCHUA.

Hamucats HOHHO-MOJICKYJISIDHBIC YPAaBHCHUA peaKuHﬁ B3aHUMOJCHCTBUSI MCKAY BOJIHBIMH

pactBopamu cienyromux semects: a) HCl w NaOH ;
6) Pb(NO,), n Na,S; s) CH,COOH u NaOH . IMoxcuurate cymmy CTeXHOMETpHYECKHX
k0> (QULIHEHTOB B MOJIEKYJIAPHOM U COKPAIIEHHOM HOHHOM yPaBHEHHSIX.

Pemenune. 3anuiiem YpPaBHCHUA B3aPIMO}IeI>'ICTBPI$I YKa3aHHBIX BCUICCTB B MOJICKYJIAPHOM BHC:
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a) HCl + NaOH = NaCl + H,0 Zkoaqbd)uueﬂmoe =4;

6) Pb(NO,), + Na,S = PbS | +2NaNO, > kosppuyenmos =5;
8) CH,COOH + NaOH =CH,COONa + H,0 > kosgppuyenmos =4.

OTMeTuM, YTO B3aUMOJCHCTBHE ATUX BEIIECTB BO3MOXHO, T.K. B PE3yJIbTaTe€ MPOUCXOIUT
CBA3BIBAHME MOHOB ¢ oOpasoBanueM ciabbix smextpoiutos (H,O), ocanka (PDS ), Bosmoxno n
rasa.

B peakuuu (B) aBa cnaObIX S3JEKTPOJIMTA, TaK KAaK PEaKUUU HUIAYT B CTOPOHY OOJIBIIEro
CBA3BIBAHUSI MOHOB M BojJa Oosiee CialOblii 3JEKTPOJIUT, Y€M YKCYCHAasi KHUCIOTa, TO PABHOBECHE

peaKuy CMEIIEHO B CTOPOHY 00Opa3oBaHUs BOJbI. VICKIIOYMB OJAMHAKOBBIC MOHBI U3 00EHX YacTei

PABHOBECHS, TIOMYMHM HOHHO-MOJIEKY/IAPHBIE YPABHCHHS COOTBETCTBYIOIINX PEAKIIHIL:
ay H"+OH =H,0 Zkoad)d)uuenmoe =3;
6) Pb*? +S? =PbS | Zkoagbgbuueﬂmoe =3;
8) CH,COOH +OH~ - CH,COO™ + H,0O Zkoaqbqu;eﬂmoe =4.

3amaua 16. OKHCINTEIBLHO-BOCCTAHOBUTEILHEIE peakumm. OKkucaumensvHo-
B60CCMAHOBUMEIBHBIMU HA3blBAIOM peaxkyuu, COnpOGOJfCOdiOLL!M@C}Z UBMEHEHUEM CMENnEeHU OKUCJIEHUA
amomos, 8X00AUWUX 8 COCMAs peazupyrouux eujecms.

IMox crenenplo okuciaenus (N) MOHMMAIOT TOT YCIOBHBIA 3apsAn aTtoMa, KOTOpBIi

BBIYUCIIACTCA, UCXOA U3 NPCAIIOJIONKCHUA, UYTO MOJICKYJIa COCTOUT TOJIBKO U3 MOHOB.

Hpouecc OTAAa4Yn DJICKTPOHOB HA3bleaemcs npoyeccom OKUCIEeHUA U  COIPOBOKIAACTCA
IOBBIIICHUECM CTCIICHHU OKHUCJICHUA. I/I, HaO60pOT, nponecc NpuCOCANHCHUA SJICKTPOHOB HA3bl6AEMCA
npoyeccom eoccmanosieruss 1 COIMpPOBOXKAACTCA MOHMKCHHUEM CTCIICHU OKWCJIICHUSA. O cnocobHOCTH
TOr'0 WJIM MHOTI'O BCUICCTBA MMPOABIATE OKUCIUTCIIBHBIC, BOCCTAHOBUTCIIBHEIC W I[BOI\/'ICTBGHHI)IC (KaK
OKHCJIHUTCIBHBIC, TaK U BOCCTaHOBI/ITCJ'ILHLIC) CBOICTBAa MOKHO CYAUTH 110 CTCIICHU OKUCIICHUA aTOMOB

OKHCIIHUTEIA 1 BOCCTAHOBUTCIIA.

5 6 y
Hanpumep, HNO, — N ™, H,SO, —S™ — nposBisitoT TOIBKO OKHCITUTENBHbIE CBOMCTBA:
4 4 y
(NO,)—N™, (SO,)—S™ — nposBAsAIOT OKMCIUTENBHBIE U BOCCTAHOBUTENbHBIE CBOHCTBA;

(NH,) =N~ (H,S)—S™ — nposBisioT TOIbKO BOCCTAHOBHTEBHEIE CBOMCTBA.

[Ipy OKHMCIMTENBEHO-BOCCTAHOBUTENBHBIX PEAKIMIAX BAJICHTHOCTH AaTOMOB MOXET M HeE
MeHATBbCS. Hampumep, B  OKHCIMTEIbHO-BOCCTAHOBHUTEIBHONW  pPEAKLUU H2 +C|2 =2HCI

BAJICHTHOCTb aTOMOB BOJ0pOaa U XJIopa A0 U MOCJIC pCaKIH paBHA CAUHHUIC, U3MCHHUJIACh UX CTCIICHD
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OKHUCIICHHS. BajJeHTHOCTH OMnpeacsICT 4YUCIIO CBHB@P'I, O6p330BaHHBIX JaHHBIM aTOMOM, U IMO3TOMY

3HaKa He uMeeT. CTeIeHb JKe OKHCIICHUS UMEET 3HaK ILII0C WId MHHYC.

CocraBbTe JIEKTPOHHBIE YPABHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOW PEAKIINU, UAYIIEH 10

CXEMC:

+7 +3 +2 +5
KMnO, + H, PO, + H,S0, — MnSO, + H, PO, + K,SO, + H,0.

Pemenne. Eciiu B YCJIOBUM 3aJjadv JaHbl KAaK HMCXOJHBIC BCIICCTBA, TaK W HPOAYKTHI HX
B3aHMOZ[eI>'ICTBI/ISI, TO HAIIMCAaHHUC YPABHCHUA PCAKIUU CBOAWTCA, KaK IPABUIJIO, K HAXOXKIACHUIO U
paccranoBke kod(ddummenToB. KodppuimeHTs onpenensioT METOIOM 3JEKTPOHHOro OanmaHca ¢
MOMOIIBIO  DJICKTPOHHBIX YpaBHCHUH. BbIumcisieM, Kak HM3MEHSIOT CBOK CTEMEeHb OKHCICHHUS

BOCCTAHOBUTCIIb U OKUCIIUTCIIb, U OTPAXKACM 3TO B DJICKTPOHHLBIX YPABHCHUAX:

3 o 5
5 P™ —2€ = P™ — BoccraHOBHTENb, OKHCIISETCS

10

7 = 2
2 Mn™ +58 = MN™ — okucnutesb, BOCCTAaHABIHBACTCSI

OOmiee YUCIIO DIIEKTPOHOB, OTHAHHBIX BOCCTAHOBUTENEM, JOJDKHO OBITH PAaBHO YHCITY
AJIEKTPOHOB, KOTOPOE TPHUCOEAMHSET OKHCIUTENh. HamMeHblnee olimiee KpaTHOE AJsl OTJAHHBIX U
npuHATHIX dnektponoB —10, pasmenus 310 wmcno ma 5, momywaem koddduiment - 2 s
OKHCIIMTENS M NPOJIYKTa ero BoccTaHoBneHus, a npu Aenenun 10 wa 2 nomyuaem xosdduiment 5
JUISL BOCCTAHOBHTES U MPOAyKTa ero okucienus. Koadduunent nepen BeuecTBaMu, aTOMbl KOTOPBIX

HC MCHAIOT CBOIO CTCIICHb OKUCJICHUSA, HAXOJAT HOI[60pOM. ypaBHCHI/Ie pcaKknumn 6yz[eT HUMCTb BU:

2KMnO, +5H,PO, + 3H,S0, — 2MnSO, +5H,P0,+K,S0, +3H,0.

3agaya 17. DJIeKTpoAHbIE NOTEHHHUANBI W JJICKTPOABMKYIIME CHiIbl. CTaHIapTHBIN
JIEKTPO/IHBINA NOTEHIMa HUKes Gonbiie, yeM kobansTa (IIpunosxkenue A, tabnuna4 ). Msmenurcs

JIX1 3TO COOTHOMICHUEC, €CIIU M3MCPUTH IMMOTCHLMWAI HUKEIIA B PAaCTBOPE €ro MOHOB C KOHIIGHTpaHI/IGI\/JI

0,001 monw ! n?

Pemrenne. DneKTpoHbIN MOTEHIMAN MeTauia ((P) 3aBUCUT OT KOHILIEHTPAllUU €ro MOHOB B

pacTBOpC. JTa 3aBUCHMOCTD BBIPAXKACTCA YPABHCHUCM HCpHCTaZ

° lgC(Me™),

0,059
0=¢°+ = =

rac (Do - CTaHHapTHBIfI BHCKTpOHHBIﬁ NOTCHIUAI MCTaJlJIa B paCTBOPEC, B ;

N —uucno SJICKTPOHOB, IPUHUMAIOIIUX YIAaCTHUEC B IIPOLIECCE;
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n
C(Me™) —xonuentpamust (IpM TOYHBIX BBHIYUCIEHUAX AKTHBHOCTH) THAPATHPOBAHHBIX HOHOB

McETajlia B pacTtBope, MOJlb / /A

@ NiTZ/Ni -0.25B; ¢ Co™2/Co -0,277B.
OnpeseniM 31eKTPOoAHbIE HOTEHIHAIBI THX METAIIOB [IPU JAHHBIX B YCIOBHU KOHIIEHTPAIMAX:
0,059 _
P = -0,25+ ——1g-10 $=_-0,339B:
0,059

=-0,277+="1g-10" =-0,307B.

¢ Co*?/Co

Takum o0Opa3oMm, MpH U3MEPEHUHM KOHIICHTPALWHU IMOTEHIMAl KoOaibTa cTayl OOoJble MOTEHIMAaIa

HUKCIIA.

3agauya 18. DuekrTpoxumMuYecKHe TrajJbBaHHYeckHe 3JieMeHTbl. (CoCTaBbTe CXeMy
raJIbBAHUYECKOTO 3JIEMEHTA, B KOTOPOM DJICKTPOJIaMH SIBJISIOTCS MarHWeBas W IIMHKOBAs IUIACTHHKH,

OIyILIEHHbIE B PACTBOPHI MX HOHOB C aKTUBHON koHLeHTpauueit 1 mosb [ 1. Kakoii Metamn spisercs

aHOIOM, KaKou KaTOI[OM? Harmmummmre YPaBHCHUC OKHCIIMTEILHO-BOCCTAHOBUTEILHOM pcaKkuuu,

HpOTCKaIOH_Ieﬁ B 3TOM raJiJbBAaHM4YCCKOM 3JICMCHTC, W BBIYHCIIUTC CI'0 3,ZZC .

Pemrenne. Cxema JAHHOT'O IT'aJIbLBAHNYCCKOI'O 2JICMCHTA:
A(-)Mg/Mg*™||Zn*1Zn (+) K.

BeprukanpHast nuHeika 0003Ha4aeT MOBEPXHOCTh paszfiesia MEXIy MEeTallIoM M PAacTBOPOM, a JiBe
JUHEWKM — TpaHULy pas3fena Mexay [ABYX JKUAKUX (a3 —TOpHUCTYIO TEperopojky (Wiu
COEIMHUTENIbHYI0 TpPYOKY, 3allOJIHEHHYI0 pPacTBOPOM JJIEKTpojuTa). MarHuii uMeeT MeHbliee

3HAYE€HHME CTaHJAPTHOIO IeKTpoaHoro norennuana — (— 2,37 B) u sapnsgercs anomom, Ha KOTOPOM

MMPOTCKACT OKUCIIUT eJIbHBIN Imponecc:
Mg° — 2e — Mg *2. (16)

]_II/IHK, S3HAYCHUC CTAHAAPTHOI'O JJICKTPOAHOI'0 IMOTCHIOHUAJIa KOTOPOIro 0,763 B — Karona, T.C.

3JIEKTPOJI, HA KOTOPOM IPOTEKAET BOCCTAHOBUTEIBHBIN MTPOIIECC:
Zn* +2e =27n°. (17)

VYpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIHONW PEaKLUH, XapaKTepu3yloliee padoTy JaHHOTO

TaJIbBAHUYCCKOTO 3JIEMCHTA, MOXKHO IMOJIYYUTb, CIIOKUB 3JICKTPOHHBIC YPABHCHHUA aHOAHOI'O (16) )51

karoxuoro (17) mpoueccos:

Mg® +Zn** = Mg ™ + Zn°.
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Jnst onpepenenns I/[C raapBaHHYECKOrO 3JEMEHTA U3 MOTEHIIMAIA KaTO/Ia CIEAYET BHIUECTh
HoTeHIMan aHoja. Tak Kak KOHIEHTpalLys HOHOB B pacTBope pasHa 1 mosnw/ i, To I/[C »nemenra

paBHa pa3HOCTU CTAaHAAPTHBIX IIOTCHIHUAJIOB ABYX €I'0 3JICKTPOJ0B:

IC(E) = ¢°Zn*2 1 Zn — p°Mg° / Mg *? = -0,736 — (-2,37) = +1,607 B..

Ecmu E BCJIMYHHA IT0JIOXKUTCIIbHAsA, TO TaKO# TaJIbBAHMYECKUM 3JIEMEHT MOKET pa6OTaTI).

3agaua 19. D1eKTpoJIN3 BOJAHBIX PACTBOPOB U PACILJIABOB COJIEii.

Kakasi Macca Me/iu BbIeTUTCS Ha Katozie npu snektponuse pacteopa CUSO, B teuenne 1y

npu cuie toka 4 A?

Pemrenne. Cornacao O6T>6,Z[I/IHCHHOMy 3akony Papazes:
m,-J-t
m=—2—-—, (18)
96500

rae M — Macca BeIecTBa, OKMCIEHHOrO WM BOCCTAHOBICHHOTO Ha 3JIEKTPOJE, & |
M., — skBuUBaneHTHAs Macca BewlecTsa, 2/ MO ;
J — cuna Toka, A;
t —npongomkuTenEHOCTS MeKTpONU3a, C .

Dxsupanenthas macca Meu B CUSO, pasua ero monspHoii Macce, JieTeHHOI Ha BATEHTHOCT

meramna (B) wm  ma  umcno aromoB meramma B oToit  comm (N) ,  3HAYMT

M (CuSO,) =159,54 2/ monv , nenennoit na 2 u pasna 79,77 2/ monw , moxcTaBuB B popmysy:

79,77 -3600

=2,9762.
500

m(CuSO,) =

3anaua 20. Beruncnute S5KBUBAJICHTHYIO MAacCy MeTailia, 3Hasi, 4TO MIPH DJIEKTPOIN3€E PacTBOpa

xjopuaa storo Meramna arpadeno 3880 K1 snekrpuuectsa, n Ha katone Beymensercs 11,742 2
MeTaa.
Pemenue. 3 Gpopmysst (18) Berumcium skBuBaneHTHyI0 Maccy:

m - 96500
R

; J -t =Q = 3880 K7 — konmn4ecTBO >IE€KTpHYECTBA, TOTIA

_ 11,742-96500

m, =29,352/ monw .
3880

OtBet: DKBUBaNeHTHas Macca metanna pasHa 29,35 2/ monw .
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3agaya 21. Koppo3usi MeTa/UIOB U MeTOAbl 3allUTHI OT Koppo3uu. Koppozus — smo
CAMONPOU3BONLHO NPOMEKAIOWUL NPOYECC PAPYUEHUS MEMANN08 8 pe3ylbmanme XUMU4ecko20 Uil

INEKMPOXUMUYECKO20 B3AUMOOCUCMBUSL UX C OKPYIHCAroOujel cpeooll.

HpI/I BHGKTpOXI/IMH‘IeCKOﬁ KOppO31HU Ha IMMOBEPXHOCTHU METAJlIa OAHOBPEMCHHO IIPOTEKAIOT JIBa

mponecca:

. 0 - +n
aHOOHbIN — OKucTenne Metauia; Me™ +nhe=M ™,
.« + -
KamoOmwlil — BOCCTAHOBJICHHE HOHOB Bojopona: 2H ™ +2e=H,,

WA MOJICKYJI KUCJIOPOZa, pPaCTBOPCHHOT'O B BOAC!

0, +2H,0 +4e=40H .

Kak nmpoucxoaut koppo3usi HIMHKA, HAXOIAIIErOCsd B KOHTAKTE ¢ KaAMHUEM B HEUTPAJIbHOM M KUCIOMN
cpenax. CocTaBbTe 3JIEKTPOHHBIE YPAaBHEHMsSI aHOJHOTO M KaTOJIHOro mpoueccoB. KakoB cocras

MIPOJYKTOB KOoppo3uu?

Pemenue. [{unk umeer Ooliee NMEKTPOOTPHULIATEIBHOE 3HAYCHUE CTAHAAPTHOTO AJIEKTPOTHOTO

norennuana (— 0,763 B), uem kagmuii

(— 0,403 B), mosToMy 0H ABIISIETCS aHOAOM, a KaJMHIi KATOIOM.
AHnoomnwiii npoyecc: Zn° —2e¢ =Zn*?,

Kkamoowuwiti npoyecc: ¢ kucnoti cpede 2H" + 28 =H, T

6 neumpanvroti cpede O, +2H,0 +4e =40H "~

+2 o o o
Tak Kak HOHBI Zn C THAPOKCHUJIIBHOU TPYIIIION 06paSyIOT HEpaCTBOPHUMBIN THAPOKCHUI, TO

npoxykrom kopposuu 6yzer ZN(OH )2 _

3agaua 22. ’KecTKoCTh BOAbI H METO/IbI €€ YMSITYeHHU 1.

IIpuponHas BoJa HaXOQUTCSI B HENPEPHIBHOM B3aUMOJICHCTBUU C OKPY’KAIOUIEW Cpeno, NMpu

O9TOM BOJa pacCTBOPACT Pa3JIMYHBIC OPraHUYCCKUEC W HEOPraHM4CCKHUE COCAWMHCHUSA, I103TOMY

o +2 +2
JKCCTKOCTh BOJBI OIPCACIACTCA COACPKAaHUEM B HCU HOHOB [Ca ], [Mg ], KOJIMYECCTBCHHO

Boipaxaercs B M2 — akel 1: JK =[Ca™][Mg**].

Pasnuuaror: 1) kapGomaTHyro skectkocTh, obycnosnennyio mammumem MQ(HCO,), u

Ca(HCO,),, xoropsre xopomo muccomupyior B Boge na noust [Mg ], [Ca**]u [HCO, ]
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2) HekapOOHATHYIO JKECTKOCTh, OOYCJIOBJICHHYIO IPHUCYTCTBHEM COJed MarHusi W KajbIus,

o6pasosannsix cutsHevu kucioramu (CaCl , H |\/|9502 ).

CymiecTByeT psiji crioco00B YMSTYCHHSI BOJIBI:
1. Kapbonammyio (8pemennyro) Hecmrocmos MONCHO YOAIUMb MePMULeCKUM Nymem.
COz
t- =]
Ca (HCO:) ¢ —eCaC0: + HyCOs <
H: O
2. Memoo uzeecmkosanus KapOOHAMHOU HCECMKOCMU.

Ca(HCO,), + Ca(OH), = 2CaCO, | +2H,0;

Mg (HCO,), +2Ca(OH), = Mg (OH), { +2CaCO, { +2H,0.

3. Hexapbonamuyro (NOCMOSHHYIO) HCECMKOCMb MONCHO YCMPAHUMb € NOMOWDbIO peazeHmda

NaZCO3 (co0o6vlil Memoo).

CaCl, + Na,CO, = 2NaCl + CaCO, | .

ConoBblil MeTOA MTpUEMIIEM JJIsl yMSITYEHHS M KapOOHATHOM M HEKapOOHATHON KECTKOCTH.

3
CKOIIBKO rpaMMoOB CaSO4 COACPIKUTCA B 1M BOJbI, €CJIN XKCECTKOCTD, O6yCJ'IOBJ'IeHHaH

IIPUCYTCTBUEM 3TOM comu, paBHa 4 me — akel 1?

Pemenne. Onpenenum Monspayto maccy CaSO 4-
M(CaSO,)=40+32+16-4=136 2/ mons.

OKBHUBaJICHTHAs Macca COJIU CaSO4 paBHa:

_ M(CasO,) 136
?  B(Ca)-n(Ca) 2

=682/ monw.

3
[To ycnoBuio 3amaun B 1M Bonel  comepxurcs 4 me —okeln, 1. e

4.1000=4000 me — 3xel 1.

K = , (19)
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rae M — macca BEIIeCcTBa, 06ycnaBnHBanma;1 JKCCTKOCTb BOJbI UJIKM MPUMCHACMAA IJIsI YCTPAHCHUA

’KECTKOCTH BOJIbI, M2 |

M., — >KBUBAJNEHTHAs Macca 3TOro BelmecTsa, &/ Mob ;
V — 06beM BombL, 1, CM>, M.

U3 popmynst (19) maxomum m (e):
m(CaSO,)=K-2-V =4-1000-68=272,28 .

3.3 IlpumepHBbIii KaleHIaAPHBIIi MJIaH BBINOJHEHUs] KOHTPOJILHOI padoThI

[Ipuctynass K BBINOJHEHUIO KOHTPOJBHON pabOThI, HEOOXOIUMO HM3YyYUTHh PEKOMEHIYEMYIO
OCHOBHYIO JINTEpaTypy IO pa3zesiaM 3aJaHus U JTOMOJIHUTEIbHYIO, €CIH B 3TOM €CTh HEOOXOUMOCTb.
3anaHue BbIJAETCA Ha IepBOM Hezenne ceMmectpa. [IpumepHslil KaneH1apHblil IUIaH BBITOJTHEHUS

KOHTPOJIbHOW pabOThI MpeCTaBjIcH B Tabauie 2.

Tabnuna 2 — [IpumepHBbIi KaJleHJapHbIi [1J1aH BBIITOJIHEHUSI KOHTPOJIBHON paObOThI

DTanbl BHIIOTHEHUS KOHTPOJIBHOM paboThI CpoK BBITIOJIHEHUS
Brigaua 3aganusi Ha KOHTPOJIbHYIO paboTy 1 Henens cemecTpa
Cnava KOHTPOJIBHON pabOTHI HAa IPOBEPKY 13 Henens cemectpa
JlopaboTKa KOHTPOJBHON PabOTHI 14 Henens cemecTpa
3amuTa KOHTPOJIBLHON pabOThI 17 nenens cemectpa

4. Tlops10K 3a1IUTHI U OTBETCTBEHHOCTH 32 BBINOJHEHHE KOHTPOJILHOW PadoThl
BoimonHeHHass KOHTposibHass paboTa perucrpupyercs Ha Kadeape, 3areM  BbIIAeTcCs
MIpernojaBaTellto Ha IPOBEPKY.
[Tpy NOJOKUTETHHOM 3aKJIIOUEHUH PAOOTHI JJOMYCKAETCS K 3alllUTe.

[Topsok 3amuThl CHEAYIOUINI: CTYyA€HT 0053aH WU3JOXKHUTh CYIIHOCTh TEOPETUYECKOTIO
MaTepuaiga, yMEHHE MPUMEHSATh (OPMYINbl MPU PEUICHUH 33/]ad, YpaBHUBAHUE OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIINH, 3aIIUCh NEKTPOXUMUYECKUX MPOIECCOB, METOMbI, IPUMEHSIEMbIE IS
yMsAr4eHus: 1 00e33apakuBaHus BOJBI, a TAKXKE BOIPOCHI, CBA3aHHBIE CO CIEUU(UKON CTPOUTEIBHBIX
MaTEpUaJIOB.

[Ipn Hanuuuu 3ameuyaHuil KOHTpOJbHAs pabOTa BO3BpallaeTcs Ha JAOpPabOTKy CTYAEHTY 0

3aI0UTEI B COOTBETCTBUH C 3aMCUAHUAMU IIPCTIOAaBATCIIA. HpI/I IIOBTOPHOM IIPCACTABICHUHA pa6OTI)I Ha
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MPOBEPKY HEOOXOIMMO TMPWJIOKHUTh M TIEPBOHAUAIBHYIO padbory. B ciydae, ecnm k 3amurte pabora
mpecTaBicHa 0€3 UCTIPaBIICHUS 3aMEUaHHI MTPENOJaBaTells, CTYCHT MOIyJYaeT «HEe3a4eT.

KonTponbHast paboTa, BBHIIOTHEHHAs HE MO CBOEMY BapHUaHTy, BO3BpAIAETCS CTYACHTY 0Oe3
TIPOBEPKH.

[lpu 3aTpysiHEHMHM B OCBOCHHM JUCHUIUIUHBI «XUMHS» CTYyICHTaM pPEKOMEHIyeTCs
oOpamiarbcs 3a KOHCYJIbTanuel Ha Kadeapy K BeIyleMy IMpernoaBaTeo.

OneHka ypOBHS BBIIOJHEHHUS KOHTPOJBHOM paboOTBhl, a TakXKe CTENeHH YCBOCHHS
TEOPETHYECKOTO MaTepuaia TpPOM3BOIUTCS BeaylmuM mpenogaBatesieM. OreHka 3a  paboTy

BBICTABJISACTCS He,I[I/I(b(l)epeHI_[I/IpOBaHHO — «3a4YTCHO» UJIN «HC3a4YTCHO».

5 Cnucok pekoMeHayeMoii JTuTepaTyphl
5.1 OcHoBHas

1. Heopranmueckass xumus: B 3-x T. / [lox pen. FO. JI. Tperpsikoa. T. 2: Xumus HenepexoaHbIX
AJIEMEHTOB: YUEeOHUK JJIS CTY[. BBICII. yueO. 3aBeACHUIM / A. A. Jlpo3nos, B. I1. 3nomanos, I
H. Ma3zo, ®. M. Cniupunonos — M.: U3narensckuil ieHTp «Akanemus», 2004. — 368 c.

2. T'munka H. JI. O6mas xumus: YuebHoe nmocobue st By30B / [lon pen. A. 1. EpmakoBa —
N3nanue 30-¢, ucnpasnennoe — M.: Unarerpain-Ilpecc, 2003. — 728 c.

3. Bamaum u ynpaxuenus o oomeit xumuu / [Tog pen. Koposuna H. B. — M.: Beicmas mikosa, 2003.
—225c.

4. Tnumuka H. JI. 3anaun u ynpakneHust no o6meit xumun: YueOHnoe nocodue ais By3oB / Ilox pen.
B. A. PabunoBuua u X. M. PyOunoii. [Ipu yuyactuu T. E. Anekceesoii, H. b. IInatyHnoBoii,
B. A. PabunoBuua, X. M. Pyounoii, T. E. Xpumynosoii. — M.: Uuaterpan — [Ipecc, 2002. — 240
C.

5. Koposun H. B., Murynuna 3. U., PerxoBa H. I'. JlabopaTopuslie paboTsl o xumun. — M.: Beicias
mkomna, 2001,

6. AxmeroB H. C. O0mas m HeopraHmdeckas XuMUs: YdeOHoe mocoOue Ui BY30B. — 3-€ W3I.,
nepepad. u gom. — M.: Beicmas mkona, 1998.-743 c.

7. Koposun H. B. OOmas xumus: Y4eOHMK JUIsi TEXHHYECKMX HAIpaBl. U CHell. By30B. — M.:
Bricmras mkona, 1998. — 559 c.

8. Vraii f. A. Obmas u Heopranmueckas xumus. — M.: Beicras mkona, 1997. 520 c.

9. Tonpbpaiix 3. E., MacnoB E. M. COopHuK 3amad m ynpakHeHWH 1o XuMuu. — M.: Bricmas
mkoia,1997. — 384 c.

10. Ipaktukym nmo Heoprannueckorr xumuu / [Ton pexa. mpodeccopa B. II. 3nomanoBa —

M.: Uzpgarenscteo MI'Y, 1994. — 320 c.

5.2 JlonotHUTENBLHAS
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[Ipunoxenne A

Ne
Howmepa 3agau
BapHaHTa

1 1 60 61 86 | 141 | 145 | 191 | 210 | 212 | 242 | 270 | 300
2 2 59 62 87 | 140 | 146 | 190 | 209 | 213 | 243 | 271 | 301
3 3 58 63 88 | 139 | 147 | 189 | 208 | 214 | 244 | 272 | 302
4 4 o7 64 89 | 138 | 148 | 188 | 207 | 215 | 245 | 273 | 303
5 5 56 65 90 | 137 | 149 | 187 | 206 | 216 | 246 | 274 | 304
6 6 55 66 91 | 136 | 150 | 186 | 205 | 217 | 247 | 275 | 305
7 7 o4 67 92 | 135 | 151 | 185 | 204 | 218 | 248 | 276 | 306
8 8 53 68 93 | 134 | 152 | 184 | 203 | 219 | 249 | 277 | 307
9 9 |52 69 94 | 133 | 153 | 183 | 201 | 220 | 250 | 278 | 308
10 10 o1 70 95 | 132 | 154 | 182 | 202 | 221 | 251 | 279 | 309
11 11 50 71 96 | 131 | 155 | 181 | 211 | 222 | 252 | 280 | 310
12 12 49 72 97 | 130 | 156 | 180 | 210 | 223 | 253 | 281 | 311
13 13 48 73 98 | 129 | 157 | 179 | 209 | 224 | 254 | 282 | 312
14 14 47 74 99 | 128 | 158 | 178 | 208 | 225 | 255 | 283 | 313
15 15 46 75 | 100 | 127 | 159 | 177 | 207 | 226 | 256 | 284 | 314
16 16 45 76 | 101 | 126 | 160 | 176 | 206 | 227 | 257 | 285 | 315
17 17 43 77 | 102 | 125 | 161 | 175 | 205 | 228 | 258 | 286 | 316
18 18 43 78 | 103 | 124 | 125 | 174 | 204 | 229 | 259 | 287 | 317
19 19 42 79 | 104 | 123 | 127 | 173 | 203 | 230 | 260 | 288 | 318
20 20 41 80 | 105 | 122 | 129 | 172 | 202 | 231 | 261 | 289 | 319
21 21 40 81 | 106 | 121 | 131 | 171 | 201 | 232 | 262 | 290 | 320
22 22 39 82 | 107 | 120 | 133 | 170 | 200 | 233 | 263 | 291 | 321
23 23 38 83 | 108 | 119 | 135 | 169 | 199 | 236 | 264 | 292 | 322
24 24 37 84 | 109 | 118 | 137 | 168 | 198 | 237 | 265 | 293 | 323
25 25 36 85 | 110 | 117 | 139 | 167 | 197 | 238 | 266 | 294 | 324
26 26 35 [52(6)| 87 | 116 | 141 | 166 | 196 | 239 | 267 | 295 | 325
27 27 34 65 90 | 115 | 140 | 165 | 195 | 240 | 268 | 296 | 326
28 28 33 66 92 | 114 | 144 | 164 | 194 | 241 | 269 | 297 | 327
29 29 32 67 94 | 113 | 143 | 163 | 193 | 235 | 260 | 298 | 328
30 30 31 68 9 | 112 | 142 | 162 | 192 | 233 | 255 | 299 | 329
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Tabnmuma A3 — Tabauia pacTBOPUMOCTH HEOPTAaHUYECKUX BEIIECTB B BOJIE TTPH KOMHATHOM

TeMIIepaType

SO+

Sz

PO4*

OH-

NOs

CI

CO3?

CHs3COO | CN-

Br

M

Honnl

Ag’

AlR*

Ba%*

Be?*

Ca**
Cd?*

Co?%*

Cr3*

Cs*

Cu?*

Fe?

Fed*

Hg*

H922+

K+

Li*

Mg**

MnZ*

NH4*

Na*

Ni®*

Pb?*

Rb*
Sn2*

Sr2*

TI*

Zn%




Hon
H*
NH4*
Na/K*
Mg?*
Ca?*
Ba2*
AR
Cré*
7n2*
Mn2*
Co/Ni?
Fe?*
Fe3*
Cd?*
Hg?*
Cu®*
Ag*
gn2+
Pp2+
Hon

o
T

I rIrrxrxxrxxrx T <T

H
H

OH"

O003Ha4YeHHus1: p — XOPOUIO PACTBOPUMBIN, M — MAJIOPACTBOPUMBIN, H — IPAKTUYECKU

v I T v ZZ T Z/Z T I ©w O uwTm

T TU| 7o I

=

@)

< U I v|7Uv|lU U U|U|lU U U U U|lTUl U U U T

Cr

o8]
=

< v I v/ <|UT U U|U|U U U U U|lTU|l T U U T

Br

=|/I|™w I W I U U|U|TU|U U U U Ul U|TU|lTU|lTUT U —
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[Tponomxenne Tadmuibl A3

S03* |SO4* |NOs™ |PO4* |CO3* |SiOs* |CH3COO®

T | I ©UW TU|Do

[ e i i R s

I T T T

H

P

v < |9 9 vl U v v|lw v vl < Ul U o

H

P

U, U, U|OU| W, W U W W UW UV W U UW| O T©

P

P

I I T T T T r XTI I I T I T U T

H

P

I I I| U ©

I T T T T T T T| T

H

H

I I T T T T T T T/ IT| I | ©

I T

H

P

U U U| U U Ul U v U|lU ©v <|UT U Ul T ©

P

S03%* |SO4* |NOs |PO4% |CO3% |SiOs* |CH3COO"

HepaCTBopHMLIﬁ, + - HOJTHOCTBIO pearupyer € BOJOM MJIM HE OCaXXAAETCS U3 BOJHOIO pacTBOpa, -- - HE

CYILIECTBYET, ? - JAHHBIE O PACTBOPUMOCTH OTCYTCTBYIOT.



Tabnuma A4 — CraHgapTHBIC SIEKTPOAHBIE TTOTEHITUATHI ( ¢° ) HEKOTOPBIX METAILIOB (P

HaIpsHKEHUIN )

DIEKTPOJ | ¢°,B | DJIEKTPOJ | ¢°,B

Li*/Li -3,045| cd*/cd | -0,403
Rb* /Rb -2,925 | Co*/Co -0,277
K*/K -2,924 | Ni*?/Ni -0,25

Cs*/Cs -2,923 | Sn*?/Sn -0,136

Ba*/Ba -290 | Pb*/Pb -0,127
Ca'?/Ca -2,87 | Fe”/Fe -0,037
Na* /Na -2,714 | 2H* /H -0,000
Mg*?/Mg |-2,37 | Sb*®/Sh +0,20

Al /Al -1,70 | Bi*®*/Bi +0,215
Ti?/Ti -1,603 | Cu*®/Cu +0,34
Zr 4 /ZI’ -1158 CU * /CU +O’52

Mn*?/Mn | -118 | Hg?/Hg |+0,79

V2V -1,18 | Ag*/Ag +0,80

Cr*/Cr -0,913 | Hg**/Hg | +0,85

Zn*?/Zn -0,763 | Pt/ Pt +1,19

Cr™/Cr -0,74 | Au™/ Au +1,50

Fe™ /Fe -0,44 | Aut/Au +1,70
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Tabmuma A5 — ®usndeckre BETUIUHBI, UCIIOIb3YEMbIC PU PEIICHUH 33129

HaumenoBanue BennurH Ennannet O6o3HaueHue dopwma 3anucu
U3MEpEHHUS
Konnyectso Bemiectsa MOJIb v (m10) v(H,S) =16 monn
Macca BemecTsa M2, 2, K m(Ca0) =1,6 xe
m
m(Ca0)=0,5¢
Mosspaas macca el mono. M(CO,) =44 2/ monw
M
ke | more M (Ca) =40 ke | monw
MossipHblii 06beM 2l monw V. =22,4 1l monv =
’ Vv
M3 o m 22,4-10° %/ monw
O6beMm BerecTa 13w V (H,)=10x
1 ] V
pacTBopa V (HCI)=0,2 »°
T110THOCTH BEIECTBA, el mn, 2lem, p(H,0)=12/mn
pactBopa ol p(po)
p(KOH) =1062 xe / m°
OTHOCHUTEIBHAS 0e3pa3mepHas D, =22
D H2
IUIOTHOCTD
OTHOcHTENIbHAS aTOMHAs 6e3pa3zMepHast A (Ca)=40
Macca A
A(C)=12
OtHocuTENBHAS Oe3pazmepHas M, (CaO) =56
MOJIEKYJISIpHAs Macca M,
M, (0,) =32
Maccosas 1075 Oe3pa3MepHast w(KOH) =0,45
PacTBOPEHHOTO BEIIECTBa, Wiu w(omeza) w(C) =80%
3JIEMEHTA B COEMHEHUN o
s Y0
Brixon BemecTBa Oe3pa3zmepHas n(ema) n(NH 3) =25%
0
O0BeMHas 101 uid B L

@(du)

@(CH,) =0,98 unu 98%




Tabmuma A6 — dusndeckre MOCTOSTHHBIC, UCIIONIB3yEMbIC NTPU PEIICHUH 3a71a4
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AOCOIOTHBIN HYJIb

temneparyps 273, “C

[Tocrosnnas ABorajpo,

6,02 -10% moawp ™t

[Tocrosinnas ®@apanes,

9,65-10* K1 - monv

Hopmanbnas
atMocdepa

760 vum pm. cm.

NI

101325 /la

YHuBepcanbHas razoBas

IIOCTOsAHHAasA

8,31 /e - moaw ™ - K™ wm

0,082 - amm - moaw " - zpa()*l

CraHapTHBIN MOJISIPHBIN

00BeM nJacaJIbHOI'O ra3a
mpu H.y. (0°C,1amm)

22,4-107% ® - monn™




Tabnuma A7 — KoHCTaHTBI U CTENEHU JUCCOIMAIIMN HEKOTOPBIX CIA0BIX SJIEKTPOIMTOB

73

DIEKTPOIHTHI ®opmyia YKCIIoBbIE 3HAYEHHS Crenens aucconuanyu
KOHCTaHT B 0,1 n. pacteope, %
JIUCCOLUALMH
1 2 3 4
AszoTucTas Kucnora HNO, K=4,0-10" 6,4
AMMuak (ruapoKCcH) NH,OH K=18-10" 1.3
MypaBbuHas KHCIIOTA HCOOH K=176-10"" 4,2
K,=58-10"
BopHas Kuciora H,BO, K,=18-107" 0,007
K,=16-10""
K,=77-10"°
-8
dochopras KuCIOTA H,PO, K,=6,2-10 27
K;=2,2 107"
K,=17-10"
CepHucTas KUCIIOTa H,SO, ! s 20,0
K, =6,2-10
-8
Ceposogopoanas H,S K, =57-10 0,07
KHCJI0Ta Kl — 1’2 10 -15
[nanoBoOpOAHAs HCN K =72.10-10 0,09
KHUCJIOTA :
K,=43-10""
VYronpHas kuciora H,CO, K21 _56.10 0,17
VYKcycHas Kucnora CH,COOH K =1,75-10 -5 13
dTOpOBOAOPOIHAS HF 8,5
KHCIIOTA K=72-10"
Xs1opHOBaTUCTAS HCIO K=30-10"° 0.05

KHCJI0Ta




Tabmna A8 — HasBanus coennHeHni

Texauueckoe Hassanue no XUMHUYECKHE

Ha3BaHUE HOMEHKJIaType dopmybl

XJIOpUJ MarHust
Bumogur u MgCl, -6H,0
6-TU BOIHBINA
MoueBuHa
Kap6omut CO(NH,),
Kayctnueckuit
Oxcua maraus (11) Mg @)
MAarHe3UT
JIutonon

(Oenast kpacka)

Cynbdua nuHKa

nS

Maruesut

KapOonat maraus

MgCOQO,

OKOHHOE CTEKJIIO

Cunukar HaTpus

Na,SiO,

IToTam

KapOonat xamus

K ,CO,

CBUHIIOBBIE OelTiia

OcHoBHOI1 KapOoHaT

ceunma (1)

Pb;(OH), (CO;),

dubponurToBas mTa

dTopun HaTpU

NaF




