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Hepeueub Komnemenuuﬁ u uuoukamopoe oocmudicenus Komnemenum? C YKasanuem smanoe qbopmupoeanuﬂ 6 npoyecce oceoernus Oucuunﬂuubt

Komnemenyus: OIIK — 2 ciocoOeH MPUMEHSATh OCHOBHBIC 3aKOHBI M METO/Ibl MCCIICOBAHUN €CTECTBEHHBIX HAYK JUIS PEIICHUS 3a]1a4 MPo(heCCUOHATBHOM
JESITETLHOCTH.

I/IHOuKamopbt oocmudiceHus Komnemenuuu.:

OIIK 2.1 3Haer OCHOBHBIE 3aKOHBI U METO/Ibl MCCIIEJOBAHUI €CTECTBEHHBIX HAYK, UCTIONB3yEeMbIe ISl PEIICHHs 3a]]a4 B 00JIaCTH MTPOU3BOACTBA MPOJIYKTOB
MUTAHUS U3 PACTUTEIBHOIO CHIPbS.

OIIK 2.2 ymeeT IprUMEHSTh CTaHIAPTHBIE METOIUKU U3MEPEHUS IIAPaMETPOB CHIPhsI, MONyPaOpUKaTOB U TOTOBBIX U3JENUN TIPU MPOU3BOJCTBE MPOIYKTOB ITUTAHUS
13 PACTUTEIBHOIO ChIPbS.

OIIK 2.3 Brageer HaBbIKAMH MTPOBEICHMUS UCCIIEIOBAHUH M aHAIM3A MTOTyYEHHBIX PE3YIbTATOB JJIS PEIIEHHUs 3a/1a4 B 00JACTH MTPOMU3BOICTBA MTPOAYKTOB MUTAHUS U3
PaCTUTENBHOIO ChIPbSL.

Huouxamoput Omanwt hopmuposanus 6 npoyecce 0C60eHUA OUCYUNTTUHBL
odocmudicenus (ykazamw ece memwt uz PILJ])
Komnemenyuu Jexyuu Ilpakmuueckue Jlabopamopnuie Kypcosoii Ouenounoe cpedcmeo
3anamus, 3anamus npoexm
nadopamopHuwlil (paboma)
NPAKMUKYM
OIIK-2.1 Tema 1, Tema 2, Tema | He npedycmompenul Tema 2, Tema 4, He Jlabopamopnas paboma.
3, Tema 4, Temas, Tema Temal. npeoycmompeHsl Konnoxeuym. 3auem.
6.
OIIK-2.2 Tema 1, Tema 2, Tema | He npedycmompenvr | Tema 2, Tema 4, He Jlabopamopnas paboma.
3, Tema 4, Temas, Tema Temal. npeoycmompeHsl Konnoxeuym. 3auem.
6.
OIIK-2.3 Tema 1, Tema 2, Tema | He npedycmompenvt | Tema 2, Tema 4, He Jlabopamopuas paboma.
3, Tema 4, Temas, Tema Temal. npedycmompeHul Konnoxeuym. 3auem.
6.




Illkana ouenueanusn

Hugposoe
gvipasicenue

Buipasicenue ¢
oannax:

Cnosecnoe
sviparicenue

Kpumepuu ouenku unouxamopoe oocmudicenus npu
dopme Konmponsn - 3auem

5

om 87 0o 100

Omnuuno
(3aumeno)

Or1IeHKa «3a4TEHO» BBICTABIISICTCS CTYCHTY, SCIIA
OTBETHI Ha BOMPOCHI IT0 TEMaM TUCIIUTLTHHEI
MOCJICIOBATEIIEHBI, JIOTUYCCKU H3JI0KEHBI, JOITYCKAIOTCS
HE3HAYUTEIbHBIC HEJI0UETHI B OTBETE CTYJICHTA, TAKHE
KaK OTCYTCTBUE CAMOCTOSTEIILHOI'O BBIBO/IA, PEUCBBIC
OIMOKH U TIp.

om 73 00 87

Xopowo (3aumeno)

OI1IcHKa «3a4TEHO» BBICTABIISCTCS CTYNCHTY, CCITH
OTBETHI Ha BOMPOCHI IT0 TEMaM TUCIIUTLTHHEI
MOCJIEIOBATEIILHBI, JIOTUYECKU H3JI0KCHBI, JOIMYCKAIOTCS
HE3HAYUTEIbHBIC HEJ0UEThI B OTBETE CTYJICHTA, TAKHE
KaK OTCYTCTBHE CAMOCTOSTEIILHOI'O BBIBOJA, PEUCBBIC
OIIMOKH U TIp.

om 6000 73

Yooenemeopumenvn
0 (3aumeno)

O1eHKa «3a4TEHO» BBICTABIISIETCS CTY/ICHTY, €CIIH
OTBETHI Ha BOMPOCHI IT0 TEMaM TUCIUTLTHHBI
MOCJIEIOBATEIIbHBI, JIOTHYECKU H3JI0KEHBI, JOIMYCKAIOTCS
HE3HAYUTEIbHBIC HEZOUYEThI B OTBETE CTYJCHTA, TAKHE
KaK OTCYTCTBHE CAMOCTOSITEIBHOTO BHIBOJIA, PEUEBBIE
OIIHOKH U TIp.

00 60

Heyooenemeopumen
bHO (He 3aumeHo)

OHCHK& «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN
CTYACHT HE 3HACT OCHOBHBIX MMOHSATUI TEMBI
JUCHUILUIMHBI, HC OTBCYACT Ha JOIOJIHUTCIIBHBIC

HaBOJISIIIME BOIPOCHI NMPETIOIaBaTeNs.

Ilepeuensv ouenounvlx cpeocme no OuCUUnIUHE

«@Du3uueckan u KOIIOUOHAA XUMUS)

5 cemecmp — ounasn popma odyuenusn

Ouyenounvle cpeocmea Kon-60 Min, Max,
oannoe(oazoeviil | 0an106(nOGLIULIEHHDLIL
ypoeeHb) YpoeeHs)
Jlabopamopnan paboma 4 4*6=24 4*10=40
Konnokeuym 6 6*6=36 6*10=60
3auem 60 100
Hmozo 60 100




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKUA HHCTUTYT ((primai)
(benepasbHOro TOCYAapCTBEHHOTO OI0PKETHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKuii HAIMOHAJIBbHBIN UCCIIEI0OBATENBLCKUI TEXHOJIOTUYECKUI YHUBEPCUTET
Dakynbmem- mexHoI02u4ecKuil
Kageopa - buomexnonozuu
Hamnpasnenue 19.03.02 «IIpoaAyKThl NUTAHUS U3 PACTUTEIHLHOTO CHIPhS»
[Tpoduns/mporpamma: «TexHonorus xaeda, KOHIUTEPCKUX U MAKAPOHHBIX M3IACIUID

Bonpocs! 115 3a4eTa mo JUCHUTIIHHE
«Du3ndeckass H KOJJIOWTHAS XUMUSD
(5 cemecTtp)

1. Xumudeckoe paBHOBecHE. 3aKOH JelcTBuss macc. BeiBom OCHOBHBIC ONpeneneHUus W IOHSITHS
XUMHAYECKOW TEpMOJMHAMHUKU (cHucTeMa, mapaMerp, (YHKIHS COCTOSHHUS, Tpoliecc). BHyTpeHHss
9HEpTus, Terora 1 padora. CBA3b MEXKIY HUMHU.

[lepBeIii 3aKOH TEPMOAMHAMUKH, (OPMYIUPOBKH H MATEMATHIECKOE BhIPAKEHHE.

3. Tepmoxumust. TerutoBble 3QEKTh peakuii TP U30XOPHOM M W300apHOM mporeccax. CBsi3b MEXIY
TEPMOJJMTHAMUYECKIMY BETMYMHAMU M300apHBIX U M30XOPHBIX MpolleccoB. 3akoH ['ecca u crencTBust
U3 HETO.

4. TennoeMKoCTh BemiecTB. M30xopHas U M300apHas TEIUIOEMKOCTH. 3aBUCHMOCTh TEIIOBOTO d(QeKTa
peakIuu OT TeMIeparypsl, 3akoH Kupxroda, ananus ypasaenust Kupxroda.

5. IIpubnkeHHOE U TOYHOE HHTErprupoBanue ypaBHeHHs Kupxroda u pacyeTs! TEIUIoBBIX () GEKTOB IpH
mo0oif TeMIrepaType.

6. CamoIpon3BOIbHbBIC, PAaBHOBECHBIC M HECAaMOIPOM3BOJIBHBIC MPOIECCH. J[Ba MeTozma ompeneneHus
BO3MOXKHOCTH, HAIIPABJIEHUS U Ipeiella IPOTeKaHHs caMONPOU3BOJIbHBIX IIPOLIECCOB.

7. OOpaTtuMble W HEOOpAaTHMBIE TMPOIECCH. OHTPONMUS KakKk Mepa Oecropsaka. OHTpOmHs |
TepMOJMHAMUYECKas BEPOSATHOCTh. YpaBHeHHE bonbliMaHa. TepMmoavHaMU4YeCcKUd B3MIAA Ha
SHTPOIIUIO.

8. Bropoii 3aK0H TEpMOIUHAMUKH, MATEMATHUYECKOE BHIPAKEHHE.

9. DHTpomus KaKk KpUTEpUil HAIPABIEHHOCTH CaMOIPOM3BOIBHBIX MPOIIECCOB.

10.3ueprus 'n60ca u sHeprus ['enpMronbiia, X CBsI3b ¢ pabOTOM Mpolecca.

11.TepmonuaaMudeckue PyHKIUN KaK KPUTEPUH HAPABICHHOCTH CaMOIIPOM3BOJIBHBIX IIPOLIECCOB.

12. XuMudecknii OTeHIHAI.

13. Xumunueckoe paBHOBecHe. 3akoH IelWCTBHsA Macc. BoBox OCHOBHBIC ONpeIeneHHs W IOHATHS
XMMHAYECKOH TEPMOIMHAMUKHU (CHCTEMa, MapaMerp, (YHKIUS COCTOSHUS, Ipouecc). BHyTpeHHss
9HEprus, Temiora u pabora. CBA3b MEXKIY HUMHU.

14.Cnoco0bl BeIpa)KeHHsI KOHCTaHT PAaBHOBECHS M CBS3b MEXKIY HHUMH. XHMHUYECKOE PaBHOBECHE B
reTEepOreHHbIX CHCTEMAX.

15.M3otepma BanT-I'odda u ee ncronpzoBaHme s ONpeeNeHIs HallpaBIIeHHs MPOTEKAHIS XHMAYECKOH
peakuuu.

16.3aBrCHMOCTH KOHCTaHTHI PABHOBECHSI OT TEMIIEpaTypsl (ypaBHEHHE H300apbl 1 n30X0psl Baut-I'odda):
aHaJN3 YpaBHEHUS N300aphl.

17.WuaTerpupoBanue ypaBHeHus n3o6apsl Bant-I"odda.

18.3aBucHMOCTh KOHCTAHTHI PAaBHOBECHS OT JAaBJieHus, ypaBHeHue [lnanka, ero ananus.

19.Ypasuenue n3o6aps! Bant-I'opda u ypasaenue Ilnanka kak KOTHYECTBEHHOE BhIpaKEHHE MTPUHLIUIIA
Jle llaTensbe.

20.®a3oBoe paBHOBECHE, MOHIATHA «(a3a», «KOMIIOHEHT», «CTeIMeHb cBOOOAbI». IIpaBmimo ¢a3 ['ubdoca.
Knaccudmukarms cucreM B COOTBETCTBHH ¢ TipaBuiioM ¢a3 [ 'mbbca.

21.O1HOKOMITOHEHTHBIE CUCTEMBI.

22 . TennoBsie 3¢ dexTsl (a3oBbIX epexonoB. YpasHenne Kinaneiipona — Knaysuyca.

23.PactBophl. XapakTeprCTHKA U CBOMCTBA PACTBOPOB, CIIOCOOBI BRIPaXKEHHsI KOHLIEHTpaluil. MeanbHele,
MpeAeIbHO pa30aBlieHHbIE U peajbHbIE PACTBOPHI.

N



24.JlaBneHue HACBIIIEHHOTO Mapa HaJ pacTBOpoM. 3akoH Payns. OTpunarenbHble U TONOKUTETbHBIE
OTKJIOHEHHs OT 3aKoHa Payms.

25./lnarpaMMbl «JaBICHHE - COCTaB» M «TEMIIEpaTypa - COCTaB» JKHIKUX CHCTEM C HEOrpaHHYCHHOH
B3aMMHOHN PacTBOPUMOCTBIO KOMIIOHEHTOB. 3akoHbI KoHOBanoBa.

26.11eperonka u pekTUGUKALMS IBOMHBIX )KUIKHX CUCTEM C HEOTPaHUYEHHOH B3aUMHOM paCTBOPUMOCTHIO
KOMITOHECHTOB.

27.JIByXKOMITOHEHTHBIE PACTBOPHI, OUH U3 KOMIIOHEHTOB KOTOPOTo HeneTyd. [1oBbilieHne TeMepaTypbl
KUTICHHS, TIOHWKCHUE TeMIlepaTyphl 3aMep3aHus pacTBopoB. OmpeneneHre MOISPHOH Macchl
pacTBOpeHHOro BemiecTBa (0ynuockornuss U kpuockomus). Koaddumment Baur-T'opda .
Koadduuument pacnpenenenus u 3aKoH pacrnpeneneHnst. IKCTPAKIHSL.

28. Xumuveckasi KnHeTuKa. [IOHSITHSI CKOPOCTH M KOHCTAHTHI CKOPOCTH PEaKIUH. 3aBHCUMOCTh CKOPOCTH
peakuuu oT KoHUeHTpauuu. OOIMA 1 YaCTHBIH TOPSIKH PEAKIIUH, TIOHSITHE MOJIEKYIIpHOCTH. BBIBOA
ypaBHenwuii 0, 1, 2, 3 nopsinka peakun. MeTonbl onpeaeneHus mopsiaKka peaKkiinm.

29.KuHeTnka CIOXHBIX peakluil: oOpaTUMBIX, MapajuielbHBIX W I10CIEOBATEIbHBIX. 3aBUCHMOCTh
CKOpPOCTU peakiuu oT Temnepatypsl. [IpaBuio Baut-I'opda u ypaBHenue Appenuyca. J[Ba merona
pacuera SHepriH aKTUBAIIHH.

30.Lemnubie peakuuu. CTaaun 3apoXKJIeHUs, pOCTa U 00pBIBa IICTTH.

31.Tumbt poroxumudeckux peakuuit (OXP). 3akoHb! HoTOXHMHUU.

32.I'ereporeHHbIe MPOIECCH M UX CTAJIUH.

33.OcHOBHBIE TIOJIOKEHUSI K OCOOCHHOCTH KaTaJH3a.

34.KuciioTHO-OCHOBHOW TOMOTEHHBIM KaTalii3, 3aBUCHMOCTh KOHCTAHTHI CKOPOCTH CHenu(uYecKkoro
kaTtanuza ot pH cpenpl.

35.0c00eHHOCTH reTepOreHHOro KaTainsa.

36.depMeHTATUBHBIN KaTan3.

37.Ilpeamer kosutonIHOM XUMUK. OCHOBHBIC TOHSTHUS.

38.KonuuecTBeHHbIE XapaKTEPUCTUKU JTUCTICPCHBIX CUCTEM.

39.Kiaccudukanus TUCIIEpCHBIX CUCTEM: TI0 00IIEMY MPHU3HAKY, [0 YaCTHOMY MPHU3HAKY.

40.TToBepXHOCTHOE HATSDKCHHE. OKCIEPUMEHTALHBIE METOJbI  ONpENeNICHHs]  MMOBEPXHOCTHOTO
HATSDKCHHS.

41.TIAB, [TMAB u ITHAB.

42.YpaBHenue aacopounn ['mb0ca. Anamus.

43.TloBepxHOCTHAs akTUBHOCTb. [IpaBuio TpayoOe-/Irokio.

44,0OcHOBHBIC TOHATHS M KIacCH(PUKAINS aICOPOIMOHHEIX ITPOIIECCOB.

45.KonndecTBEHHbBIE XapaKTePUCTHKH afCcOpOITHH.

46.YpaBHenue agcopounn ['eHpu.

47.YpapHenwne ancopomnn OpeiHmmxa.

48.0cHOBHBIE TEOPUH aICOPOLIMH:

49.Teopusi MOHOMOJICKYJIIPHOH ancobiuu JleHrMiopa;

50.Teopust monmumonexynsapaoi aacopouwn [lomnsau;

51.Teopus BOT.

52.Monexynsipaas ancopOrus. OcoOeHHOCTH.

53.Uonnas agcop6musa. OcodeHHocTH. PaKTOPHI, BIHUSIONINE HA TAHAYIO aICOPOIIHIO.

54.NonHo-00MeHHas aacopOmwst. OcOOEHHOCTH.

55.TTonHoOE cMavyKBaHuUE, MOTHOE HECMAYUBAHUE, HETTOTHOE CMaYHBaHHE

56.Axare3us u KOre3usl.

57.IlomyueHne TUCTIEPCHBIX CUCTEM.

58.04ncTKa TUCTIEPCHBIX CUCTEM.

59.Crpoenune MULIEILITBL.

60./IBa B2 YCTOMYMUBOCTH JUCIIEPCHBIX CHCTEM.

61.Koarymsnus. [IpaBuna xoarymsmuy.

62.KnHeTHka KoaryJisiuH JIEKTPOITUTOB.

63.bpIcTpas u MeIeHHas KOarysiusl.

64.Teopust ycTOWYMBOCTH M KOATYJISIUH JTHOPOOHBIX TUCTIEPCHBIX CHCTEM.

65.dDakropsl ycToitunBocTH 110G oOHBIX 307el. KomutonaHas 3ammra.

66.Buabl Koaryssinuy 3JIeKTPOIUTAMH.

67.2MeKTPOKMHETHUECKUE CBOWCTBA JMCIIEPCHBIX CHCTEM: BJIEKTpodopes, 3IEeKTPOOCMOC, MOTEHLIHANT
CeIMMEHTAIINH, TOTEHLINAJ TeYCHUSI.



68.I1ytu obopazoBanus [19C.

69.Crpoenue JI2C.

70.Bnusinue paziauyHbIX (DAKTOPOB Ha SJICKTPOKMHETHYECKUH MOTEHUWAl. MeToabl ompeaeneHus
ANEKTPOKHHETHYECKOT0 TIOTEHIHAA.

71.MonekynsipHO-KHHETUYECKHE CBOMCTBA AUCTIEPCHBIX CUCTEM: OPOYHOBCKOE IBH)KECHHE.

72. Inddysus. 3akonsl muddy3uu. Y aenbHbid TOTOK AUGGYy3HH.

73.0cmoc. OcMOTHYECKOE JaBIICHHUE.

74.CenqumenTtanus. CelMMEHTAIIMOHHAS YCTOHYNBOCTb.

75.Iotok auddy3un U MOTOK CEAUMEHTALINH.

76.CequMeHTALIMOHHBINA aHAIU3.

77.2xcniepuMeHTalbHBIE TPHUEMBbl CEIUMECHTAIIMOHHOTO aHaJN3a.

78.0nTH4eckre CBOWCTBA TUCTICPCHBIX CUCTEM.

79.Paccesirue cBeta. YpaBHeHus Panes (ananus).

80.ITornormenue ceera. 3akon byrepa-JlamGepra-bapa.

81.0nTHueckre METOIbI UCCISIOBAaHUS KOJUIOMIHBIX PACTBOPOB.

82.CrpykrypoobpazoBanue. THITBI CTPYKTYP.

83.CBs3HO-MCIIEpCHBIE cCUCTEMBI. J[Ba THIa cTpyKTYyp (110 Pebunaepy)



MunucrepcTBO 00pa3oBanus 1 Hayku Poccuiickoit denepanun
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUYECKH HHCTUTYT (prnuan) dhenepaibHOro
roCyJapCTBEHHOTO OI0/HKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCKkuii HaIMOHAJIBHBIN UCCIIEI0BATENBCKUI TEXHOJIOTHYECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02u4eCcKuil
Kageopa - buomexnonozuu
Hamnpasnenue 19.03.02 «IIpoayKThl NUTAHUS U3 PACTUTEIHLHOTO CHIPhS»
[Ipoduns/mporpamma: «TexHomorus xiaeda, KOHAUTEPCKUX U MaKapOHHBIX U3ACTHN»

KoMmiuiekT 3a1anuii 11 1a60paTopHbIX padoT
1o JucuuIuinHe «Pu3ndeckast ¥ KOJUIOUIHAS XUMUS)
5 cemecmp
«TepmoauHamuka (pa3oBOro paBHOBeECHSI»
JlaGopaTopHuasn padora Nel
«IKcnepuMeHTATbHOE H3YUeHHEe PABHOBECHS KU/IKHI PACTBOP — HACBIIIEHHBII Map B

ABYXKOMITIOHEHTHBIX CUCTEMAX. HOCTpOCHI/Ie AnarpaMmmbn»
[{enib paboTHI: U3YYUTh PABHOBECHE MEXIY XKHIKOCTHIO M MApOM M MOCTPOUTH PABHOBECHYIO JHArpaMMmy

«COCTaB-TeMIIEpaTypa KUIEHHUs TBOWHOM KHUIKOM CHCTEMBD» (CMECH JIETYIMX KOMIIOHEHTOB).

IIpuOopkI ¥ pEaKTUBSIL:

1. Cocyn 11 IeperoHKy;

2. Konbonarpesarens;

3. KUnsaTWibHUKH;

4. Tepmomerp;

5. X0onoaunbHUK;

6. Cuctema "a1eToH - HU30MPONIIOBEIN crupt";
7. Pedppaxromerp

B obmem ciydae coctaBbl paBHOBECHBIX KHAKOCTH U IIapa B CUCTEME JIETYYHX CMECei He COBIANAIOT APYT

¢ apyroM. Ha ykazaHHOM pa3/IM4uM COCTaBOB SIBJIEHHE MEPETOHKH (pa3zelieHHs1) KOMIOHEHTOB CMECH, KOTOpOe
IIMPOKO HCIIONB3YETCs T MOIYUSHUS YUCTBIX KUIKOCTEH.

Eciau mpurotoBuTh psin OMHApHBIX cMeceld HEOrpPaHWYEHHO PACTBOPHMBIX XHAKOCTEH, ONPENelHTh HX

TEMIIEpaTypy KHIIEHUs MPU aTMOC(HEPHOM JaBJICHHM M COCTaBbl PaBHOBECHBIX (a3 (map + >KHUAKOCTh), TO Ha
OCHOBaHHMM OJTHUX JIAHHBIX MOXET OBITh IOCTPOEHA JauarpaMma «TeMIeparypa KUICHUsI — COCTaB» s
HMCCJIECIOBAHHON CUCTEMEIL.

Takas muarpamMma XxapakTepusyeT (a3oBble PaBHOBECHS B CHCTEME, KOTOpbIe MOAUYMHSAIOTCS IPaBUITY

I'n66ca.
Iopsiiok BBINOTHEHHST PAGOTHI

1. Cocyn mis neperonku (puc. 1) uepes unmmg 3anonsure Ha 2/3 ero 00bEMa HccaeyeMoi KUIKocTho. Js
MIpeJOTBpaIeHrs: OypHOTO KUIEHUS 1 Iepedpoca KUIKOCTH OMYCTHTE B He€ 2-3 KycoUKa KHpIHYa, OOBIIHO
Ha3bIBAEMbIX «KHIATHIBHUKAaMI». [[poBepbTe TOKAa BOIBI B XOJIOJHITEHHKE.

2. Bxmounte KkonOoHarpeBaTenb M JOBEAUTE IO PpaBHOMEpPHOro kumeHws. [lpy  u3ydeHuu
JIETKOBOCIUIAMEHSFOIINXCS ¥ TOPIOYHX JKUIKOCTEH HEOOXOIMMO COOITIOaTh MAKCUMAJIBHYIO OCTOPOXKHOCTh
U TOJTB30BaThCs HATPEBATEIbHBIMH IIPHOOPAMH 3aKPBITOTO THIIA.

3. 3a Temmeparypy KUIICHHS CIEAYeT NPUHATH CPEAHIO U3 BEIIMYMH TEMIIEPAaTyphl Hayajla ¥ KOHIIa epruoa
oTbopa KOHJEHCcaTa.

4. Tlocne oTOopa KOHIEHCATA OTKIIOYUTE M YOepHuTe KOJIOOHArpeBaTelb.

5. Ompenenute cocTaB KOHACHCATA.

6. Pe3ynbraThl OMBITOB 3amuiimTe B Ta0M. 1 (U CHCTEMBI «alleTOH — U30MPOIMIOBBIN CIIUPTY).



OBpaTHEI X0oNoANNEHKME

TepmomeTp

/

Kapman onAa cbopa
KOHAEHCaTa

KpaH ana cnuea
KoHAEHCaTa

[MeperoHHBIR kb

Puc. 1. [Ipubop CBeHTOCIABCKOTO.

Tabmuma 1
Ne Konnenrparus Iloka3zaTennb Konnenrparus Temmneparypa xunenus, °C
pacTBO | MCXOIHOIrO pacTBOpa TIPETIOMJICHHSI KOHZIEHCATa
pa 00.% Moi. % Ucxon ITapoBoro 00. Moin.% — %
HOrO KOHJEeHcaTa % k'g“ ©
pacTBo & °
pa 8
g | ez |E
= 138 |3
S = B @)

CocraB CcOOpaHHOTO KOHJEHCaTa, KOTOPHIH NPUHUMAIOT PaBHBIM COCTaBy PAaBHOBECHOTO Mapa MpH
TeMIlepaType KHIIEHHs pacTBOpa, ONPEHCIAIOT pPeppakTOMETPUYECKHM MeTonoM. I[lokasaTens IpenoMIIeHHs
pacTBOpa JIMHEHHO 3aBUCHT OT €r0 KOHIIEHTPAINHY, BRIPAKEHHON B 00beMHBIX Josix W.
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Ormpenenenye cocraBa KOHAEHCATa IPOM3BOAUTCA IO KaauOpoBouHOMY rpaduky. [y ero mocrpoeHus
U3MEPSIOT MMOKa3aTeNld MPEIOMIICHUS YHCTHIX KOMIIOHEHTOB alleTOHa M M3OIMPOIIIOBOrO CHHpTa (WM €CIH HeT
YBEPEHHOCTH B YHCTOTE MCXOJHBIX KOMIOHEHTOB, Ul KOHAEHCATa, COOPaHHOI O TIPH ONPEAETICHHH TeMIepaTyp HX

. 0
KHMIIEHNs) U TIPOBOJIAT Ha Tpaduke 3aBHCHMOCTH MOKa3aTels npesiomienus N ot oobemuoit nom Wy kommonenta
aIleTOHa, COSNMNHSIONIYIO TOTydYeHHbIe 3HaueHus (puc. 2.).
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Puc. 2. KanmubpoBouHas npsiMasi J1s OnpeieieHHs] COCTaBa KOHJCH aTa.
OmnpenesieHue COCTABA PABHOBECHBIX (a3 H MOCTPOEHHE TUATPAMM
Jdnst  ompemeneHus cocTaBa MOTYT OBITh HCIIOJB30BAaHBI Pa3iMYHbIE METOABI OOBEMHOrO WM
HWHCTPYMEHTAILHOTO aHAIIU3A.
JA7ist opraHMYecKuX KHUAKOCTEH MONB3YIOTCS H3MEPEHHUEM ITOKa3aTeNs MpelioMIIeHus. V3MepsIroT okazaTenn
TPENOMIICHHSI HCXOIHBIX PACTBOPOB M3BECTHOI'O COCTaBa M YMCTHIX BeleCTB. Jlaiee BEIYEPUHBAIOT KATMOPOBOYHYIO
KPHBYIO 3aBUCHMOCTH ITOKA3aTelsl MPENIOMIICHHsI OT coctaBa. [1o 3Toll KannOpoBOYHOW KPHBOMW, 3Has TIOKa3aTelb




MPEIOMJICHUA KOHACHCATA, OIPEACIIAIOT €0 COCTaB.

KonuuecTBennrlii cocras PACTBOPOB  BBIPAKAIOT Pa3JIMYHBIMU CITIOCOOAMH. OZ[HaKO Ha JuarpaMmax
PaBHOBECHA <«OKUIAKOCTb — IIap» COCTaB 00BIYHO BBIPAKAIOT B MOJIBHBIX JOJIAX WKW MOJISIDHBIX MPOLCHTAaXx. ,Z[J'IFI
nepeBoaa 00BEMHBIX MPOLCHTOB B MOJISIPHOC HA/I0 CHa4aJjia HaWTU 9UCII0 MOJIEH KaXXa0Iro KOMIIOHCHTA.

Pi . MOJIEKYJISIPHBINA 00BEM i-r0 KOMIIOHEHTA B YHCTOM BHIIE:
Mi - MoONeKyIApHBIHA Bec i-ro0 KOMIOHEHTA,;
Pi— TUIOTHOCTH KOMITOHEHTA, T/CM>.

Jlanee HaXOIAT MO0 i-rO KOMIIOHEHTA B PacTBOpE M0 YPABHEHHUIO

N

izz—ini’

rae Y. Ni - CyMMa Yucia MoJieil BceX KOMIIOHEHTOB B CMECH.

Monsipubiit mpoueHt onpeaensercs kak N 100.

JU71s TOCTpOEHMS IMarpaMMBbl «TeMIIepaTypa KUIEHHUS - COCTaB» Ha OCH aOCLIHCC OTKIIaAbIBAIOT COCTAB B MO
%, a Ha OCAX OpJMHAT — TEMIIEPATYpPbl KUIICHUS YUCTBIX BELIECTB U M3YyUEHHBIX pacTBOpoB. Kax ol Temneparype
(KpoMe TemIepaTyp KHIICHHUS YHCTHIX BEIIECTB) COOTBETCTBYIOT ABE TOYKH, ONPEACIIAIONINE COCTABbl KUAKOCTH U
paBHOBECHOTO ¢ Hel mapa. CoeIMHAsA COOTBETCTBYIOIINE TOUKH, ITOIYHAIOT ABE KPUBBIE; KPHBYIO XKHUAKOCTH U Tapa.
AHanu3 NoJTy4eHHOH AuarpaMMBbl IPOBOIST HA OCHOBE 3ak0oHOB KoHoOBasoBa 1 mpaBuia ¢as.

INocne mepecyera cocTaBa pacTBOpa U Iapa B MOJBHbIE JOJIU CTPOAT AHarpaMMy COCTOSIHUSI cucTeMbl. Ha
rpaduke B KOOpAMHATaX COCTaB — TEMIIEpaTypa HAHOCAT TOYKH, OOpa3ylollue ABE 3aBUCUMOCTHU: 3aBHCHMOCTb
TEeMIIepaTyphl KUIIEHHS OT COCTaBa pAacTBOpa M 3aBUCUMOCTb TEMIEpaTypbl KHIIEHHS PacTBOpa OT COCTaBa
paBHOBecHOro mapa (puc. 3). CoequHss 3TH TOUKH, MTOTYyIa0T THarpaMMy COCTOSIHUSI CUCTEMBI.

t.°C & 4 1°C

0

g !
Puc. 3. TloctpoeHne AuarpaMMBbI COCTOSTHHSL CHCTEMBI PacTBOpP — Tap.



«OcHOBHBbIE NOHATUS KOJLUIOUAHOH XuMuH. [loryyeHne KOJUIOMIHBIX CHCTEM)
JlaGopaTtopnasi padota Ne2
«IlosyyeHue 3071l METOAOM KOH/ICHCAIHM
ILlenv padomer: MoNy4YeHNE TUAPO30TIEH METOIOM KOH/IEHCAINH;
HaAOJI0/ICHHE SIBIICHHSI OTaJIeCICHITUH.
Ilpuéopul u peaxmuevl: ICXOAHBIC PACTBOPHI IS TIOMYYEHHUS KOJUIOMTHBIX CUCTEM, KOHHYECKHE KOOI,
MUTIETKH ¥ Habop MpoOHupoK, OropeTku Ha 50 MIl, BOPOHKH, MEPHBIE IMIIMHAPHI, KIOBETHI C
IJIOCKOMapaslICIbHBIMU CTEHKaMH U TTPOSKITMOHHBIH (DOHAPH 11l HaOIr0IeHUS KoHyca TuHaans.
Konmponvnsie 6onpocwt: npeiMeT KOIJIONIHONW XUMHUH; OCHOBaHHBIE OHATHS: TUcTiepcHast dasa,
JICIIEPCHAS Cpelia, JUCIIEPCHOCTD; YCIOBHUS MOMYYSHHS CTAOMIBHBIX KOJUIOMIHBIX CHCTEM;
AUCTICPIrUPOBAHUEC U KOHCHCALIU A, (1)I/I3I/I‘IGCKI/IG U XUMHNYCCKUC METOABI ITOJTYUCHUA 3051eH METOAOM
KOHJACHCAlluM,; CTPOCHNUEC MULICILII; IICIITU3allH.
Teopemuueckoe esedenue

,JII/ICHI/IHJ'H/IHa ((KOJ'IJ]OI/II[HEUI XUMUSA» U3ydacT q)HSI/IKOXI/IMI/IIO JUCTICPCHBIX CUCTEM U
MOBEPXHOCTHBIX sIBJIeHHA. KOJITOnIHOE COCTOSTHIE -BBICOKOANUCIIEPCHOE (CHITBHO pa3po0IIeHHOE)
COCTOAHUE, B KOTOPOM OTACIIbHBIC YaCTUIBI ITPEACTABIAIOT CO6OI71 arperatbl, BKIIOYaromue MHOKECTBO
MoJiekyi. [lockonbKy pa3apobiaeHHOe BEeCTBO BCErja HaXOAUThCS B KAKOW-THO0 Cpe/ie.MOKHO CUUTATh
,4TO KOJIJIOUJHBIC CUCTEMBI COCTOAT MUHUMYM U3 IBYX (1)33: OJIHa (1)333 -4aCTHIIbI BCIIIECTBA HA3bIBACTCA
JICTIEPCHOM (OHA TUCKPETHA), ApyTasi — TUCIIEPCUOHHOM cpemoi (oHa HempephIBHA). YaCTHITHI
JIMCTIEPCHOM (a3bl pacrpesieNieHbl B IUCIIEPCHOHHON cperie.

[To MHTEHCHBHOCTH B3aUMOJICHCTBUS MEX/Y TUCIIEPCHOMN (ha30ii U AUCIIEPCUOHHOMN Cpenoi
KOJUTOMJIHBIE CUCTEMBI TTOJIPA3JIeIISIIOTCS Ha uoghuibHble U 1uogoodusie. Kpurepunm MexdazHoro
B3aMMOJICHCTBUS SBJISIETCS IOBEPXHOCTHOE HATSHKEHHE Ha TpaHmIiie paznena (a3 612. M3BecTHa
KPUTHYECKAs BETMYMHA TOBEPXHOCTHOI'O HATSDKEHUS Gyp, paBHast 1¥10-5 J[x\M2 (Tak Ha3pIBaeMBbIil
kputepuii PeOungepa). [Ipu 612 K 6 « cucrema cuutaercs mnodmibHol. [lomygaercs ona mytem
CaMOITPOM3BOJIEHOTO TUCTIEPTHPOBAHUS BEIIECTB B TUCIIEPCHOHHON CPEZe U TOITOMY SIBIISIETCS
TepMOJIMHAMUYECKH ycTOounBOM. [IpuMepom Takoil cuctemMsl saBisiercs pactBop IIAB B Bojie, Hanpumep,
pactBop MbuTa. [pn 612 > 0, cucTeMa odobHa. Takas cucTeMa caMOPOU3BOIBHO MOTYIHTHCS HE
MOXET, JIUIsl e 00pa3oBaHUs HEOOXOMMa 3aTpaTta paboThl U3BHE, UTO JIENAET €€ MPUHITUITHATEHO
TEPMOJIMHAMUYECKON HEYCTONYNBOMA.

B ocHoBe cuHTe3a M10(OOHBIX CHCTEM JIeKAT CIeAyIOIIHe TTPUHITHIIIHI.

1. [y Toro uro0sl 61,2 ObLI0 OOJIBIIIE GKP, HEOOXOAMMO I000PAaTh JBa KOMIIOHEHTA, HE PACTBOPHUMBIX
IpyT B ApyTe, T.€ AucrepcHas ¢asza He JOIDKHA PacTBOPSATHCS B AUCIIEPCHOHHOM Cpefe.
2. BemiecTBo, ABIISAIONMIECECS AUCIIEPCHOM (ha30i, TOIDKHO 00JIaTaTh ONpeAeNICHHON CTEIICHBIO

1
TCTIEPCHOCTH. [IMCTIEpCHOCTD — BEIWYMHA, 00paTHas fuaMerpy dactui: D = 2

Cucremsl ¢ pazmepom gactril 10° — 107 cM HasbIBaercs 301saMu ( €CIM AUCTIEPCHOHHOM CpeIoit
SIBJIAETCSI BOJ]Aa — DTO THAPO30JIH, eciy Jiro0as Apyras cpena — Jaro30iu). CHCTEMBI, y KOTOPBIX pa3Mep
YaCTUI HAXOUTHCA B TIpenenax ot 102 1o 10° cM, OTHOCATCS K CyCIEH3HAM H IMYITbCHSIM.

3. [lomy4yennple YaCTHIIBI AUCHEPCHON (has3bl JOIKHBI PABHOMEPHO

pacnpenensTbesl B AUCIIEPCHON Cpee, HAXOAUTCS B OPOYHOBCKOM JIBMIKEHUH U IPH 3TOM HE CIUIATHCS
IpYT ¢ APYrOM, TO €CTh KOJUIOMJHASI CUCTEMAa JOJKHA ObITh cTaOMIbHON. J[s 3TOM 1ieiy MpUMEHSIoT
creralibHbIe T00aBKH - CTa0MIN3aTOphl. IMK MOTyT OBITH TOBEPXHOCTHO-aKTUBHBIC BEIIECTBA,
BBICOKOMOJICKYJISIPHBIE COCIMHEHHS UM COCAMHEHUS, NPUHUMAIOIIUE YJacTUE B PEaKUNHU MOIyYCHUS
KOJUIOMIHBIX CUCTEM M B3SIThIE B H30BITKE.

[TockonpKy KOJIZIOMAHBIE YACTHLIBI 3aHUMAIOT IIPOMEKYTOUHOE IOJIOKEHHE MEKAY MOJIEKYIaMHU
(d< 10 " cm) u rpy6omucnepcabiMu Tenamu (d > 10 cm) ,0HM MOTYT moTydeHsI THO0 MyTEM COEMHEHHS
OT/AENBHBIX MOJIEKYJI MJIM MOHOB arperaThsl, TM00 B pe3yJabTaTe H3MENbUeHNs KPYNHbIX yacTui. OTcroaa
BBITEKAIOT JIBA METO/A MOIY4YECHUS KOJJIOUAHBIX CUCTEM: AUCHEPTUPOBAHME M KOHJICHCAITHSI.

Hucnepzuposanue — 310 pazapoOiieHre BEIECcTBa A0 HYKHOH CTENEeHU AUCIEPCHOCTH.
Cy1iecTByIOT pa3iIMuHbIe CIIOCOOB! AUCIEPTUPOBAHMS: MEXaHUUecKHe (IpoOieHue, UCTHPAHUE,
HCIOJIB30BaHHME PA3TIMYHBIX MEJIBHHUL, B TOM YHCJIE U KOJUIOMIHBIX ), BUOPALIMOHHBIE, JIEKTPHYECKHUE.
JIOCTOMHCTBOM MeTO/ia SIBJISIETCSl IPOCTOTA, HEAOCTATKOM — OOJIBIINE SHEPro3aTpaThl 1 HEBOZMOXKHOCTD
TIOMy4eHHs BHICOKOI cTenenu nucrepcHoctd (d < 10°cm ).

Konoencayus — meron, odpaTHbI AuCHIEpTUpOBaHHIO. B OCHOBE BceX KOHIEHCAITMOHHBIX
CIIOCOOO0B JIeKAT MPOLECCH arperUPOBaHUs — 00bEANHEHN € MOJIEKYJ WJIM MOHOB TOMOT€HHBIN Cpefbl,
MPUBOJAIINE K BO3HUKHOBEHHIO HOBOM ucriepcHOit ¢asbl. /st 00pa3oBaHus reTepOoreHHol CUCTEMBI U3




TOMOTeHHOH HeoOXO0AMMO CO3JaTh NepeHachIlieHre. B 3aBUCMOCTH OT TOTO, KAKUM MyTEM 3TO
COCTOSTHHE OCTUTAETCS, Pa3INUaloT (PU3NYecKue U XUMUYECKUE CIIOCOOBI KOHICHCAIIIH.

Dusuueckue cnocobbl — 3aKII0YaeTCA B 3aMEHE PaCTBOPUTENS (PaCTBOPHUTEIb, XOPOLIO
pacTBopsIIOIINE TaHHOE BEIIECTBO, 3aMEHSIETCS IPYTUM, B KOTOPOM 3TO BELIECTBO HEPACTBOPUMO) U
MOHWKEHUH TEeMIIepaTypbl (KOHIEHCALUS TTAPOB).

Xumuueckue cnocodwl IPEANoNaraoT NPOBEACHNE TAKUX XUMUYECKUX PEAKIHi, B pe3yJIbTaTe
KOTOPBIX MOTy4aroTCsl TPYJHOPACTBOPUMBIE B IAHHOM PacTBOPUTEINE (IUCTIEPCHOHHON CpeJie) BElecTBa.

J1st nonmy4eHus pa3inu4HbIX TUAPO30JIE€H IPUMEHSET PEAKIIUN:

Boccranosienus: 2HAUCL, + 4H,0, —» 2 Au | +8HCL+402;
(ruapo3oib 30710Ta)
okucnenus: 2H,S + SO, » 2H,O0 +3S | ;
(TUIPO30JIH CEphI)
asoiiHoro oomena: BaCl, + Na,SO4 — BaSO4! +2 NaCL .
(ruapo3onk cynbdara 6apus)

Komnonmablie cucTeMbl THIPO30IH COCTOUT M3 MUIIEIUT M MOJIEKYJI AUCIIEPCHOHHOM CpeIbl.
Muyenna — 3T0 CTPYKTYpHasl €MHHIIA KOJUIOWIHOW CUCTEMBI, MPECTABIISIONAs co00l COBOKYIMTHOCTD
MOJIEKYJI JIMCIIEpCHOM (a3bl (arperaT) BMECTE CO CBOUM JBOMHBIM AJIEKTPUUECKUM cioeM. PaccMoTpum
CTpOEHHE MUIIEIIIB Ha IIPUMeEpeE THAPO30JIsl HOIUCTOro cepedpa Agl , KOTOpbie ONMYYaIOT 110 PEaKIINK:
AgNO; + Kl -»Ag | | + KNOs.

,21)'[5[ npuaaHus CTa6I/IJ'II)HOCTI/I KOHHOI/IJIHOﬁ CHUCTEME OMH U3 UCXOJHbBIX KOMIIOHCHTOB
HEOOXOJIMMO B35ITh B U30bITKE. BelecTBo, B3siToe B U30BITKE, SBISCTCS CMAOUIU3amopoM KOJITIOUTHON
cuctembl. PaccMoTpum n1Ba cimydast moirydaeHust ruapo3oiist Agl: a) korma B n30eiTke Oepércs AgNOs; 0)
Korzaa B u30bITKe Oepércs KI. Munemsl B 9TUX THAPO30IISIX Hoauaa cepedpa OyIyT OTIIMYAThCS IPYT OT
npyra.llpu HanrcaHuu GOPMYIIbI MUIIEIIIBI HEOOXOMUMO YIHTHIBATh CIIEYIONIHE PaBUIIa:
1.OcHOBOI MUIEIUTBI SBJSIETCS HEPACTBOPUMBINM arperar, BKIIOYAIOMINN HEONmpenenéHHOe KOIMYECTBO
MOJIEKYJI M HEPACTBOPUMOT'O COCTUHECHUS:
m(Agl) m = 80000 monexy.

arperar
2. Ha moBepxHOCcTH arperata aicopOHMPYIOTCS HOHBI DJICKTPONHMTA - CTAaOMIN3aTOpa, CIIOCOOHBIC
JOCTPaMBATh €r0 KPUCTALIHYECKYIO PEMIETKY, T.€ T MOHBI, KOTOPBIE BXOJAT B COCTaB arperarta B pacTBope
B n30bITKe (mipamiio DasHca-Ilanera). DT HOHBI HAa3BIBAIOTCS nomenyuanonpeoensiowumu . OHA BMECTE
C arperaToM COCTaBIIACT sSapo MUIEIIIbl. CocTaB sapa MUIIEIIIBI IS cirydaeB (a) U (0) OymeT pa3imudeH.
Ecmu B n36siTke 6epércs AgNO3, To OH OyeT CTaOMIH3aTOPOM.
Juccoruupyer AgNO3 o ypasuennto: AGNO; < Ag® + NO3~
T.€ B PAaCTBOPE B MU30BITKE HMEKOTCS MOHBI Ag” (MOTEHIMATONPENENSIONIME) U OTPULIATENBHO
3apsoxeHHble noHBI NOs' (mpotrBonoHbl ). oHBI cepedpa CItocOOHBI TOCTpauBaTh KPUCTAILTIIECKYTO
peméTKy arperata (BXOIST B €r0 COCTaB), TOITOMY OHH aICOPOMPYIOTCS Ha TIOBEPXHOCTH arperara ,
00pasys SAapO MULICIITBI:
m(Agl) n Ag*

PO
IJIe N - KOJMYECTBO aJICOPOUPYIONINXCS TPOTUBOHOHOB.

Ecmu B u36siTKe O6epércs Kl, To crabunmuzatopoM OyAeT STOT 3MEKTPOIUT, JUCCOMUUPYIOHHA
no ypasuenuo: Kl & K™ + I,

Hownsl I siBNIsIeTCS OTEHIMATONPEIEISIONIMMEI, OHU BXOJST B COCTAB arperaTta u
aJIcOpOUPYIOTCS Ha €ro MOBEPXHOCTH 00pa3yst OTPHIATENbHO 3apshkeHHoe sapo: M (Agl) nl”

STPO
3.Monbl NO3 B ciyyae (a) 1 nonsl K* B ciyuae (6) HasbiBaroTcs npomusouonamu. Yacts 3Tux
MPOTUBOMOHOB (N — X) MPOYHO NMPUTATHBAIOTCS K SAPY MUIIEIUTBI, BCISICTBUE YEro 00pa3yeTcs
3apsuKeHHas KOJIOWIHAS 4acTHIA. B coydae a) yactuia nmeer monoxkutenbHbnii 3apan (X V: {  m (Ag)
nAg"(n—x) NOs~ }*°.
B ciydae 6) OBEpXHOCTH 3apsii YaCTUIIBI OTPUIIATENBHBIH (X):
{ mAg)nl'(n—x)K" }*.
4.0OcTanpHble X TPOTUBOMOHBI CBSI3aHbI C YACTULIEH HEMPOYHO, OHU pacrpeeneHbl 1upGy3HO B KHUIKONU
cpene. B urore obpasyercs HeliTpanpHOe Muniena. TakuM o0pa3om GopMyiia MHUIIEILIBI B cIy4ae (a)
HUMEET BH] :
{ m(Agl) NnAg"(n—x) NO3~ }“ xNO3~
B crydae (6): { m(Aglh) nl"(n—x) K* P x K"



Buinonnenue pavomut

lMuaposonu B qaHHOM paboTe MOy4yaercs Mo CISAYIOIIHM METOHKaM.
L. Ilonyuenue 3013 kanughonu nymem 3amensvt pacmeopumeins. 3%-Hblii CHUPTOBBINA pacTBOP
KaHNU( oMK MpUOABIISIOT MO KaruisiM (5--6 Kareib) B IpOOUPKY, 3alOTHEHHYIO TPUMeEpHO Ha 1/3
JUCTUJUTMPOBAHHOM BOMIOH, U BCTpsixuBatoT. OOpa3yercs Mpo3pavyHblii ONaIeCIUPYIOIIUI 30J1b
kanugonu. CTabrIM3aTopaMu 3TOTO 30JIs SBJSIFOTCS TPOJAYKTHI OKHCIIEHUS KaHU(OIU U copepKaluecs B
HEU IIPUMECH.
2. Ilonyuenue 3015 OuoKcuoa mapzanya nymém eoccmanosnenus. Ilpu 1o06aBiIeHun ruapocyabdpara
HATpHS K pacTBOPY NepMaHTraHaTa Kajaus (MapraHIoOBOKHCIIOTO Kajlns) COJIb MapraHia
BOCCTaHABIIMBAETCA JI0 IBYOKUCH MapraHia. Peakius mpoTekaeT 1o ypaBHEHHUIO:

8KMnO, +3NaS0, +H,0 = 8Mn0O, +3Na,S04+3K,S0,4 + 2KOH.

[Tpu n30bITKE IEpMaHTaHaTa Kalusi 00pa3yercs 30J1b JBYOKHCH MapraHiia ¢ OTpUIaTEIbHO
3apAKCHHBIMHA YaCTHIIAMU. HOTCHL[I/IaHOHpeI[eJIHIOHII/IM HOHOM SBJISICTCA NOH MnOA- , a IPOTHUB
nporusoronom — K*.

CuHTe3 BhIONHAETCS cinenyromuM odpazom: 1mi 1, 5% pacTBopa mepmaHraHaTa Kajaus
MOMEIIAIOT B KOJIOY M pa30aBisiFOT AUCTHIUIMPOBAHHOW BOJOH 110 50 mi1. B pa3baBieHHbIi pacTBOp
BBOJISIT MHIIETKOH 2-3 karumm 1 % pactBopa runocynbpura Hatpus. OOpaszyercsi BUITHEBO -KPACHBIN 301Th
JABYOKHUCH MapraHua.
3.Honyuenue 30na 2udpokcuoa rcenesa NPOBOAUTHCS IBYMSI CIIOCOOaAMU,

B OCHOBE KOTOPBIX JIOKHUT peakius ruaponusa. [lo mepBomy crioco0y 85 M1 TUCTHITMPOBAHHOW BOBI
HarpeBaroT B KOHMYECKON KOJ0e 10 KATIeHUsI. B Kumsmryro Bogy HeOONbIIMMH MOPIUSMH MPUIIMBAIOT 15
M1 2% pacTBopa XJIOPUCTOro kene3a. Uepe3 HeCKOIbKO MUHYT B pe3yJIbTaTe Peaki[ii BUITHEBO-
KOPUYHEBBIN 30J16 THApOKcH A keme3a: FeCls; +3H,0 = Fe (OH); + 3HCL.

ITo BTOpoMy criocoOy rumposu3 pactBopernoro FeCls ocyiectrisiercs mpu B3auMoIeCTBUN
€ro ¢ BOJHBIM PacTBOPOM YTIIEKHCIOrO aMMOHUS. Peakiusi riIpoin3a BeIpaxaeTcs YpaBHECHHEM:

2FeCl; +3(NH4)2CO3 + H,0 = ZFEO(OH)+6NH4CL + 3CO0..

Jlost mostydenust 305 kK Smn 2% pactBopa FeCls npu HHTEHCHBHOM TTOMEITHBAHUH
npubasisioT Mo KarmsiM 1M pactop (NHa), CO3 1o Tex mop, moka 06pa3oBaBIIHiicsS 0CaI0K HeE
nepeiIéT Bo B3BEIICHHOE COCTOSTHHE.

4. Ilonyuenue zudpo3oneil OepauHCcKoil 1a3ypu u Heeae3oCuHepooOucmol meou.

Jlost mostyuenust ruapo3oist 6epaurckoit azypu Fes[Fe(CN)gls k 5 mu 0,1 % pactBopa
KEIE30CHHEPOTUCTOr0 Kalus IPpUOaBIIIOT 10 KarwisiM 2 % pactBop xsopuctoro xenesa: 3Ks[Fe(CN)g]
+ 4FeCL3= Fes[Fe(CN)e]3 +12KCL.

Jua momy4enust TuApo30Is xKenesocuHeponuctoi menu k 10 mir 0,1 % pactBopa
KENE30CHHEPOMCTOr0 Kawsl MPUOaBISIOT 2- 3 Karm 2% pacTBOpa CEPHOKUCIION WITH XJIOPUCTOW MEH.
IMonyyaercst KOPHYHEBO-KPACHBIH CTOWKU 3011b JKese3ocuHepoanctoi meau Cuz [Fe(CN)g]:

K4 [Fe(CN)g] + 2CuSO4 = Cuz[Fe(CN)s] + 2K32SO..

5. Honyuenue 30na 6epaunckoii 1azypu nenmusayueii wiagenesoil kuciomoii. K 10 M 0,016
M pactBopa FeCLs npunuBarot o kamism Smit HaceimeHroro pactsopa Ka [Fe(CN)s]. O6pasyrommiics
0CcaloK OEpIIMHCKOM Ja3ypy OT(GMIBTPOBBIBAIOT, IPOMBIBAIOT BOAOH, YOAISIOT (PUIBTPAT U 3aJIMBAIOT
ocanok Ha puibTpe 0,05M pacTBOpoM miaBeneBoit KUCIOTH . Ocafok OBICTPO MENTH3UPYETCS
IIaBENIeBON KHCIIOTOW, U Yepe3 (PUIIbTp MPOXOAUT CHHUMA 30J1b OEPITMHCKOM JTa3ypH.
[lorenunanonpenensomyM HOHOM B IJaHHOM CIIy4ae sSIBJISICTCS] aHHOH
L1aBEIEBOH KHUCIIOTBI.

[locne cuHTe3a rUAPO30IM HAJIMBAIOT B UMIIMHAP U HAOIIOAAIOT OMAIECEHINIO (KOHYC
Tanpains) myTeM MpomycKaHHsl Yepe3 30JIb CBETOBOI'O JIyda MPOeKIMOHHOro (oHaps. st cpaBHEHHS
3TOT € OIBIT MPOBOASAT C TUCTUILIMPOBaHHON BOAOW. B oTuere garoT kpaTkoe onucanue crocoda
MOTY4EHHsI TUAPO30JIsl, 3alIMCHIBAIOT XMMUYECKYIO PEAaKLUIO ero 00pa3oBaHus U HYOPMYITy MULIEILIBI.

Bonpocut ona camoxkonmpons
1. Yro HazbIBaeTcs aucriepcHoi cuctemoi? [1o kakuM mpu3HaKaM KIIACCU(PUIMPYIOTCS JUCIIEPCHBIE
(KoJITONTHBIE CUCTEMBI)?
2. Kak 3aBuCHT ynienbHas MOBEPXHOCTH OT pa3Mepa 4acTul?
3. Kakumu MeTogaMu Moy4aroT JUCIEPCHBIE CUCTEMBI?
4 B 4éMm CcyIHOCTb AMCIIEPTrallMOHHBIX METOI0B MOMYUYEHUs AUcHepcHBIX cucTeM? [IpuBennuTe npumepsl.



5.Uro takoe 30mb? Kak noctpoena mutienia ruapododnoro 3o0ms? [IpuBenure npumep.

6. SIBnsieTcst 1M MULIEIIIA SJIEKTPOHEUTPATILHBIM 00pa30BaHHEM ?

7. Yto Ha3pIBatoT nentusanuei? Kakue criocoObl nenTru3anuy MPUMEHSIOTCS IS TOMydYeHus 301ei?
IIpuBenuTe KOHKPETHBIN IPUMED.

JlaGopaTopHas paGora Ne3

MN3YUYEHUE ITIOBEPXHOCTHOI'O HATSAXKEHUS
N AJCOPBIUA HA TPAHULE PA3JAEJIA dKUJIKOCTD —T'A3
Lesn padoThI: onpesereHne MOBEPXHOCTHOTO HATSHKEHUS U M3YUeHHE aICOPOIMH Ha TPaHHIIE «PACTBOP

— BOBIYX».
TpuGopsl 1 peakTHBLI: ipubop Pebuniepa; Boxuslil pactop ITAB; K0n6GE eMKOCTBIO 50 cM®; MepHBIe
KOJIOBI U TTUTIETKHY.

Teopemuueckoe esedenue

Morekynbl B MOBEPXHOCTHOM CIIO€ TIO CBOEMY JHEPTETHYECKOMY COCTOSHUIO OTIMYAIOTCS OT
MoOJIeKyN B o0beMe (a3bl. PaBHONEHCTBY OIS MOJIEKYJIIPHBIX CHII B 00BeMe a3kl paBHA HYIIO, TaK KaK
KaXKass MOJICKYJIa HCIBITBIBAET OJMHAKOBOE MPHUTSHKEHUE CO CTOPOHBI OKPYXAIOIIUX €€ MOJEKYIL
Morekyna Ha MMOBEPXHOCTH TPAHUYHT HE TOJNBKO C MOJOOHBIMHU ceOe MOJNIEKYJIaMH, HO M C MOJISKYJIaMU
npyroit ¢aspl. [TockonbKy MEKMOIEKYISIpHOE B3aUMOJICHCTBHE MEKIY Pa3HOPOJHBIMH MOJEKYJIaMU
O0OBIYHO OTJIMYAETCS OT MPUTAKECHUA OAHOPOAHBIX MOJICKYII, paBHOﬂeﬁCTBy}OHIaH MOJICKYJISIPHBIX CHUJI
MPHUTSDKEHUS] OKa3bIBACTCS HECKOMIICHCUPOBAHHOW, T.€. OHA HE paBHAa Hymo. Eciu moBepxHOCTh
JKUAKOCTH TPAaHUYUT C BO3IAYXOM, TO 3Ta PaBHOJACHCTBYIOIIAs HalpaBjcHAa BIIYOb >KHIKOW (hasbl.
CrnenoBaTenbHO, Ui yBEIMYEHHS IIOBEPXHOCTH, T.e. IepeHoca BemiecTBa M3 oObeMa (as3sl B
[IOBEPXHOCTHBIN CJIOH, HY’>KHO COBEPIIUTH PabOTy IPOTUB CUJI MEKMOJIEKYJIAPHOTO CLEIICHHUS.

Pabora A, 3arpaueHHas Ha oOpa30BaHHWE COUHUIIBI TOBEPXHOCTH IPU H30TCPMUUCCKUX U
00paTUMBIX YCIOBHSX, Ha3bIBA€TCSl IOBEPXHOCTHBIM HaTshkeHUeM o. Mcxonms u3 omnpeneneHus o,
OYEBHIHA PA3MEPHOCTH 3Toi BemuuuHbl — Jik/M? umu H/M. COOTBETCTBEHHO B Ka4ecTBE PasMEpPHOCTH
BETMYMHEl ¢ B paBHOH cTemeHM wucnomb3ylorcs JIk/m% spr/em®; H/m; mum/cm. Tlom BimsHMeM
[IOBEPXHOCTHOTO HATSKEHUS >KUAKOCTh BCErJa CTPEMHTICS MNPHUHATH (QopMy IIapa, Tak Kak 3TO
HaMMEHbILAs [IOBEPXHOCTh, OIPAaHNYNBAIOIIAS O0BEM.

Ha BennumHy NOBEPXHOCTHOI'O HATSDKEHUS BIMACT psa (AKTOpPOB: TeMIeparypa, NpHpona
XKHUIKOCTH, IPUCYTCTBUE B )KUAKOCTU IIOCTOPOHHUX BEIIECTB.

C pocTom TemnepaTypbl HOBEPXHOCTHOE HATSDKEHNE KUIKOCTH 0 CHUXKACTCS 110 IIPSMOIMHEHHOMY
3axkony. [Ipu kpuTHUECKON TeMIepaType Ucue3aeT pa3aniue MeKAy rpanndammmM Gasamu u o = 0.

UeM cuibHEe MEXMOJIEKYJISIPHOE B3aUMOJCHCTBUE B KUAKOCTH, T€M OOJIBIIE €€ MOBEPXHOCTHOE
HaTsDKeHHe. [1oBepXHOCTHOE HATSHDKEHHUE Y OISPHBIX KHUIKOCTEH BBIIIE, YeM Y HETIOSIPHBIX: HAllpUMED,
y BOIbl (IONSpHAs XKUIKOCTB) Oy, = 72,75 mJIx/M?, y GeH3oma (HETONAPHEIA PACTBOPHTEINb)
O = 21,6 MILE/M.

[Ipu pacTBOpEeHNH B MHINBHYaTbHON )KHIKOCTH KaKUX-THOO BELIECTB IOBEPXHOCTHBIE CBOMCTBA
CHCTEMBI U3MEHSIOTCH.

BemectBa, xapaktepusytommuecs caaOblM B3aUMOJEHCTBUEM C PACTBOPUTEIISIMH, BHITAJIKUBAIOTCS
n3 o0beMa pacTBOpa Ha IIOBEPXHOCTh M KOHLEHTPHPYIOTCS y TpaHUIbl paszgena ¢a3, Opu 3TOM
MMOBEPXHOCTHOE HATSDKEHUE KUAKOCTU yMeHblaercs (puc. 1.1, kpusast a). [Iporecec caMonpon3BoisHOro
HAKOIIJICHHUS BELIEeCTBa Ha IpaHulie pas3zena ¢a3 Ha3bIBaeTcs aacopouuei /.
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Puc. 1.1 3aBUCUMOCTD MTOBEPXHOCTHOT'O HATSDKEHHUS OT KOHIIEHTPAIIUU pacTBOpa
a —uzorepma [1AB;
0 — M30TepMa /IS BEIIECTBA, HE BIUSIOIIETO HAa MIOBEPXHOCTHOE HATSKEHHUE;
B — M30TepMa IS TOBEPXHOCTHO-MHAKTUBHOTO BEIIECTBA.

AncopOrus BeIpaXkaeTcsl YUCIIOM MOJIEH BerecTBa N, afcopOMpOBaHHOTO SIUHUIICH TTOBEPXHOCTH

I'=nlS, (1.0)
OTcro/1a pa3sMepHOCTb acopoIHH [Moik/cM?]. BelecTBa, ClIocOGHbIE HAKATLIMBATHCS (31COPOMPOBATHCS)
Ha TIOBEPXHOCTH, Ha3bIBalOTCA NOBEpXHOCTHO-akTHUBHBIMH (ITAB). IloBepXHOCTHO-aKTHBHBIMHU
B€OIECTBAMU OTHOCHUTCIIBHO BOJBI SABJIAKOTCA MHOI'ME OPraHUYCCKHUEC COCAUHCHUSA: KXUPHBIC KHCIIOTHI,
nanpumep C3H/COOH, conu sxupHbIX Kucior, Hampumep onear Hatpus Ci7H:sCOONa cnuptsi,
Hanpumep OytuiaoBbiii C4HeOH. BonbimHCTBO M3 HUX 00j1a1aeT XapaKTepHOH 0COOCHHOCTBIO CTPOCHUS
MoOJIeKyn — audWIbHOCTRIO. Molekya TaKuX BEIIECTB COCTOMT W3 JBYX YacTel: MONSPHOH —
ruapoUILHOR (-COOH, -COONga, -OH) u "enonsapHoi —TuapohoOHOH (-Ci7Hss, -CsHy, -

CsHg). Monexyist TTAB nmpuHSTO M300pakaTh CHMBOIOM —— O, rle KPYXOK 0003HAYAeT MOJSPHYIO
TPYIINyY, a YepTOUKa — HEMOJSPHBIH paJuKal.

JlnuHa yriIeBOJOPOJAHOTO pajavKaia MOJEKYIbl CHILHO CKa3blBaeTCs Ha IMOBEPXHOCTHOM
aKTHUBHOCTH BemlecTBa G, KoTopas paBHa

6=-(%) . @2
ac/c-o

BemiecTBa, XapakTepu3yrolyecss CHUIBHBIM B3aUMOJCHCTBHEM C MOJIEKYJIaMH pPaCcTBOPUTEIS,
ocTarTcs B o0beMe. Takue BelecTBa HA3BIBAKOTCS MHAKTUBHBIMY, MIOBEPXHOCTHBII CIIOW UMH OOCTHEH.
IToBepXHOCTHOE HATSKEHUE CHUCTEMbI TPH 3TOM HE3HAYUTENbHO Bo3pacTtaeT (puc. 1.1, kpuBas B).
IToBepXHOCTHO-WHAKTHUBHBIMH BEIIECTBAMH OTHOCHTEIEHO BOJIBI SBJISIFOTCS, HATPUMED, HEOPTaHHMUYECKUE
kucnotel (HCI, H2SO.), comu (NaCl, KCI). TToMmumo 11oBepXHOCTHO-aKTHBHBIX BEIIECTB M HHAKTHBHBIX
BEIIECTB, TMOHMKAIOMIMX ¥ IOBBIIAIOINIAX OBEPXHOCTHOE HATSHKEHHE PACTBOPUTENS, CYIICCTBYIOT
BEIIIECTBA, TIPU PACTBOPCHUHU KOTOPBIX MOBEPXHOCTHOE HATSHKEHHE He uaMeHsercs (puc 1.1, kpuas 0).
TakuMm BemecTBOM MO OTHOIICGHHIO K BOJIE SIBJIAETCS caxap. M30TepMa MOBEPXHOCTHOTO HATSIKCHUS
KUJIKOCTH B TpUCyTcTBUU [IAB wWMeer TpuM XapakTepHBIX y4acTKa, COOTBETCTBYIOUIMX MAJIbIM
(mpsiMonuHelHBIH yuacTok 1), cpenum (mostoruii yuactok Il) u Gonmbimum (ropusoHTanbHbii yaactok 1)
KoHUeHTpauusmu [TAB.

IMpu manbix koHreHTpanusax [TAB rpaHuna pasjena «oKHAKOCTh — Ta3» CBOOOJHA OT MOJICKYJT
MOBEPXHOCTHO-aKTHBHOT'O BEIIECTBA, TOATOMY MTOYTH BCE JTOOABJICHHBIC MOJICKYJIBI MOT'YT PacIoNaraThCs
B IIOBEPXHOCTHOM CJI0€, M IIOBEPXHOCTHOE HaTsDKEHHE OylIeT CHWXKaThCsl MPOIOPLHOHAIBHO
nobasienHomy konudectBy [TAB (puc. 1.2a)
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Puc. 1.2 Opuenranus monekyn [IAB B ancopOIHOHHOM ciioe:
a — Impu MaJIbIX KoHIeHTparusax [1AB;
0 — IIpu CpeAHUX;
B — IIpU OOJTBINNX.
[Ipu cpemHMX KOHLEHTpALMAX 3HAYUTENbHAs YacThb IOBEPXHOCTH 3aHsATa Mojekyidamu IIAB,
MO3TOMY TTOBEPXHOCTHOE HATsDKEHHE OyJIeT 3aBUCETh OT KOHIIEHTPAIMK B MEHbIIel crernenu (puc. 1.2 6).
[Mpu 6onpmx koHmeHTpanusx [IAB Ha n3oTepme HabMOAaETCS TOYTH TOPU3OHTANBHBIN YUaCTOK,
T.€. IOBEPXHOCTHOE HATSHDKEHHE CHUCTEMbI Majio m3MeHsercs npu nodaske [IAB B pactBop. Ilpm »Tmx
YCJIOBHSIX Ha TTOBEPXHOCTH 00pa3yeTcs CIUIONTHON MOHOMOJIEKYIISIPHBIN CIIOM TTOBEPXHOCTHO-aKTHBHOTO
BEIIIeCTBa, U JaJbHENIIast afcopOIust HeBo3MoXkHa (puc. 1.2 B).
AncopOrusi, COOTBETCTBYIOIIAA COCTOSHWIO, TIPH KOTOPOM 00pasyercss HAacChIIIEHHBINA
MOHOMOJIEKYJISIPHBII CJIOHN, Ha3bIBaCTCS MPEACIIbHON afacopOuuei u 0603HadaeTCs [ yane UIH 1 .
Cs3p MEKIY aacopOIuei, (KOJU4eCTBOM H30BITOYHOrO BEIIECTBA HA TOBEPXHOCTH) U
CIIOCOOHOCTBIO CHUXAThb IIOBEPXHOCTHOE HATSDKEHHE pPa30aBJIEHHBIX PpacTBOPOB, OIHUCHIBAETCS

ypaBHeHHEeM ['n66ca:
_ C do
I'= Tkr ac’

I'me C — xoHuenTparwms; R — yHuBepcanbHas Ta3oBast mocTosHHast; T — abcomoTHas TeMiepaTypa; do/dC

(1.3)

— TIPOW3BOIHASA, ONPEACIAIONAs MEpPy CHIDKEHHUS IOBEPXHOCTHOTO HATSHKEHHS B 3aBHCHUMOCTH OT
KOHITEHTpAITNH BEIIeCTBA.

o, I
o o
I'=£(C)
AL
a
6 =1(C)
\
I 111
C

Puc. 1.3 IToctpoeHne n30Tepmbl aICOPOLIMK MO U30TEPME TOBEPXHOCTHOTO HATSHKEHUS

ITo ypaBuenuto I'm66ca paccunTriBaercsi U30TepMa aacopOLHH, T.€. 3aBUCUMOCTh aJICOPOLMU OT
KOHIIEHTPAIMH ITPH TIOCTOSHHOM TemnepaType (puc. 1.3). Jlns sToro npu pasaeix kornenTpanusx [IAB B
pacTBope U3MEHSIOT IIOBEPXHOCTHOE HATSDKEHHE U CTPOAT 3aBucuMocts o — f(C). B kakoi-nmnbdo Touke
MIOJIOTOr0 y4acTKa KPHUBOM IPOBOJAT KacaTelbHYH0. TaHreHC yIila HakjJIOHa 3TOW KacaTelbHOW K OCH
aOcuucc tgo paBeH 1epBoi MPOM3BOAHOM B ATOM TOuke, T.€. tga = do/dC.

st pacuera ancopOumuu HEOOXOAMMO MOACTaBUTh B ypaBHeHue ['n00ca 3HaUeHUs! TPOU3BOIHOM,
KOHIIGHTpAalMM B 3TOM TOYKE, a TakXKe TeMIepaTypsl omnblta. Onpeaenus [uid psga TOYEK 3HAYEHUS
azcopOLuii, CTPOAT U30TEPMY aJICOPOLIH, T.€. 3aBUCUMOCTh aICOPOLIMHN OT KOHLIEHTPAILIUHU:



I'=f(C).
Kpome ypaBHenuss ['m0O0ca, m30TepMy ajcopOIIMU TakK K€ XOPOIIO OMKCHIBACT YpPaBHCHUE
Jlenrmropa:
bC

r=r, —
* 1+bC

I'ne I, - BenvumHa aicopOIMY TIPU TIOJTHOM HACHIIICHUM CIIOS;

(1.4)

b — xoHCTaHTa aCcOpPOIIMOHHOrO PaBHOBECHSI.

JInst HaxoIeHWs KOHCTaHT B ypaBHeHun Jlenrmiopa (/. u b) rpaduyeckum myrem ero
peodpa3yroT K BUAY:

Cc C 1

T = F_oo + E (1.5)

OtknazapiBas Ha ocu opauHaT BenmmunHy C/1, a o ocu adbcuucc — C (puc 1.4), mony4aroT npsmyro.
Koranrenc yria @, o0pa3yemblii 3TON HPSMOiA C 0ChI0 adCIUcC, paBeH [ .. OTPE30K, OTCEKAEMBbIi OT OCH

1

OpILI/IHaTB = m

|

C

Puc. 1.4 Pemenne ypaBHenus JIeHTMIopa myTeM €ro npeoOpa3oBaHUs B YpaBHEHHUE MPSIMOI

[To HaiineHHON Benmu4MHE [ MOXKHO BBIYHCIMTD IIapaMeTphl aJICOPOIIMOHHOrO CiIos: So 1 0. Sp —
IJIOMA b, 3aHUMAaeMasl OIHON afcopOMpOBAaHHOW MOJIEKYJIOH, YHCICHHO paBHAS TUIOIMIAIN ITOJISIPHON
ruApoUIHFHON YacTH MOJIEKYIHI (HarmpuMep, miomma iy rpymsl —OH mpu amcopOiinu Oy THIIOBOTO ciIpTa
C4HoOH). Bennumnna 0 mpuMepHO paBHA JUIMHE YIIIEBOJIOPOJHOTO pamukana monekynsl [TAB, T.e. B
ciydae ajcopOuu OyTriioBoro cnupra — e nernodku —CsHo. [lockonbky ancopOuuto I, a 3HAUHT, U
MIpeeNbHYI0 aJICOPOIMI0 BBIPAXKAIOT YMCIOM MOJIEH BemecTBa N, afcopOMpOBAaHHOIO B MOHOCIOE Ha

mwromanu S, 1.e. I = Nn/S, To ecau N paBHO 1 Moo,

-t
==, (1.6)

I'e So — rutoraap, 3anuMaemast oxHoi Mosteky0i (S=SoNa); Na — uncio ABoraapo, paBHOE YHCITY
Mousiekya B 1 mone BemectBa. CneqoBaTeNbHO,

I

_ 1
TNy’
TonmmuHy aacoOpOIMOHHOTO CIIOS 0 MOYXHO OIPENENHTh, BBIUHCIUB 00beM 3TOro cios. OobeM

So (L.7)

paBeH MPOM3BEICHHUIO TONIIUHBI ¢jIost 0 Ha ero momaas S(V=0S). B cBoio odepenp, 00beM MOKHO
BBIYKCIIAT, PA3JICIUB MOJICKYJIIPHYIO Maccy BemiectBa M Ha mwiotHocTh p (V=M/p). U3 paBeHncTBa o - S
= M/p nonyaaem 0=M/S - p. Tlockonbky S=SoN4, a So= 1/[% - Na, T0 0 = M - I'./p. Conocrasisis
BBIUMCIICHHBIC 3HAUCHUS TOJIIUHBI CJIOS C JUTMHOW MOJICKYJIbI, H3BECTHOM U3 €¢ CTPOCHHSI, MOXKHO CJIeIaTh
3aKITI0UeHIEe 00 OPUEHTAI[UH MOJICKYIT B a/ICOPOLIMOHHOM clioe. Eciiu TonimuHa ¢iost CoBnajaeT ¢ JUTMHON
MOJIEKYJIbI, TO HAOIIOIaeTCs BepTUKaIbHAs opreHTanus Mmoniekyn [TAB B ajcopOiimonHoM croe.

PaCCMOTpeHHBIﬁ MCETO UMCECT psAd HCAOCTATKOB!

do
1. Benuyuna a_c YBEIIMYUBACTCA C POCTOM KOHLIEHTpAIlMU TOJBKO MpU Maniblx 3HaueHusx C, a mpu

OOJIBIINX KOHIOCHTpaUAX, IO MCPC HACBILICHU L a,[[COp6LII/IOHHOFO CJIOA MOJICKYJIaMHU HAB, BCIIMYKWHA



MepBO MPOM3BOAHON HaUYMHAET YOBIBATh C POCTOM KOHLIEHTpauuu. BeneacTBue storo uzorepmy /I =
f(C) MOXXHO TOCTPOHUTD TONBKO NMPH HE3HAUYNTEIbHBIX KOHIICHTPALIHIX.

2. TlockonbKy HavaJdbHBIH YyU4acTOK 3aBUCUMOCTU ¢ = f(C) NMHEHHBIN, TO U aAcopOLUs, pacCUUTaHHAS
Ui Manbix KoHueHTpauuid I1AB, Toxe, kKak NpaBWIIO, W3MEHSIETCSI C POCTOM KOHIICHTPAILMH IO
nuHeHHOMY 3akoHy. IlosTomy TpaduyeckuMm pemieHHeM ypaBHeHHs JIeHrMiopa, KOTOpoe
MpeCTaBIsIeT cOO0M MapabOTUUECKyI0 3aBUCHMOCTD, TS HAXOXACHUS [, U D MO7Ip30BaTECS HEB3,
T.K. pyHKIMOHATBHAS 3aBUCUMOCTH (/] OT KOHIIEHTpAIMK He OyAeT MpsIMOTuHeHHa.

3. Ilpm mocrpoeHuu KacaTelnbHBIX K KpuBod ¢ = f(C), T.e. Ipu NPOBEACHUH TpaduuecKoro
mddepeHIMpoBaHus, BO3MOXKHO MTPUBHECEHUE omKMOOK B pacuer ancopbuuu. [lostomy pacuer /.
MPOBOAAT APYTHMHU METOJAMH, UCTIONB3Ys ypaBHeHus [ m06ca nnu Lumkosckoro.

Pacuem I, no ypaenenuto I'uooca
B ypaBHenun ['n0O0ca BemuumHAa mNpenebHON ajcopOumMu He copepkutrcsa. OiaHako, eciu
JOMYCTUTh, YTO CYIIECTBYET HEKOTOPOE IpeleNbHOe 3HadeHue [/, JOCTUTHYB KOTOPOTrO BEIMYMHA
ajicopOIMK OcTaeTcs MOCTOSIHHOW, MOYKHO IIPOU3BECTH HHTErpUpOBaHKe ypaBHeHus [ n60Oca B Tol obnactu

KOHIIEHTpAINH, TJe aacopOIus yKe IepecTana U3MEHSIThCS:

do
RT . = ———, (1.8)

1.e. BenmnunHa RT/,, mocrossHHa. [lo3TOMY BBIIIENIPHUBENEHHOE YpaBHEHHE MOKHO MPOMHTETPHUPOBATH
CJIEIYIOLIUM 00pa3oM:

m = —Ao = RTI,InC + const (1.9
rje Const — mocTosiHHAsT UHTErPUPOBAHUSL.

Crpost 3aBucumocth Ag = gy — o = f(InC), nomydaeM KpHBYIO, KOTOpas IpPH JOCTATOYHO
OOoNBIINX KOHIIEHTPAaUMAX (B Ipezerne) mepexoaut B mpsimyto (puc. 1.5). Tanrenc yriia HakiaoHa 3TOH
OPSIMOH, CyJs MO BBILICIPUBEACHHOMY YPaBHEHHUIO, paBeH yrioBoMmy koddduimenty npu InC: (tga =
tga
F.
3Has Benuuuny [ ,, u3 ypaBHeHus llIumkoBckoro:

09— 0 =AIn(1+ bc),

RTI.), orkyma RTI, = —

rne A = RTI

b — koHCTaHTa aICOPOIIMOHHOTO PABHOBECHS,
HaxomaT KoHcTaHTy b. ITo ypaBHeHHIO JIEHTMIOpa BBIYHCIISIOT aJCOPOIIMIO, a 3aT€M CTPOST TMOIHYIO
M30TEepPMY aJICOPOIIMU TIPH BCEX 3HAYCHUSIX KOHIICHTpPAIUH.

Ao

-Inc

Puc. 1.5 V3otepma AByMEpHOIO JaBlICHHUS, 3aBUCUMOCTh AG oT INC

Pacuem npedenvnoiui aocopoyuu no ypasuenuio Illluwikoecxkozo
Jnst onpenenenus A u b B ypaBHeHnu LLIIMIIKOBCKOTO pemIaoT CUCTEMY YpaBHEHHIA:
oo—o1=A In(l + bCl),
oo —o2=AIn(1 + bcy), (1.10)
/1€ Go — MOBEPXHOCTHOE HATSHKEHUE BOAPBI;



01 U G2 — 3HAYCHUS TTIOBEPXHOCTHOI'O HATSDKEHHS, U3MEPEHHBIEe IPY KOHLIEHTpanuax BemectBa Ci
u Co.

Bennuunsl gi OepyTcsi U3 SKCIEPUMEHTAIBHBIX JTAaHHBIX MO M3MEPEHHIO 3aBUCHMOCTH MOBEPXHOCTHOTO
HatspkeHus ot konuentpanuu Ci [IAB B pactBope.

Pacuer mapamerpoB A u b B ypaBHeHum IIIMIIKOBCKOTO MOXXHO BBINOJHUTH C TOMOIIBIO
HETMHEHHOT0 PEerpecCHOHHOr0 aHajn3a, BOCIONIb30BaBIIUCh mporpammoit STATEGRAPHICS.

Kpome Toro, BeilenpuBeacHHas CUCTEMa YPaBHEHHI pellaeTcs U BPyYHYIO, I Yero ypaBHEHUE
[IumkoBckoro  HykHO —mpeaBapuTenbHo mnpoauddepenumposats. [locne auddepenumpoBanus
ypaBHeHue LIInkoBcKoro umMeer B

do _ Ab

_— = — 1.11
dc 1+bc ( )

IMosaras, uro do ~Ao, dC ~ AC, MOKHO 3aITUCATh CHCTEMY YpaBHEHHIA:
do 1 _ Ab
dc  1+bc,’
d0'2 _Ab
dc  1+bc,
HOZICHI/IB OOHO ypaBHeHHe Ha zxpyroe 1 BOCIIOJB30BABIINCH OIIBITHBIMU JAHHBIMU 3aBUCHUMOCTU

(1.12)

MTOBEPXHOCTHOI'O HATSXKCHUA OT KOHLUCHTPAIUK, HAXOAAT b:

k-1
b=——, (1.13)
c,—kcq
AO'1 AO’Z
rae k=-— A_ — A_ 3atem, mozacraBuB b B ypaBHeHue IIIMIIKOBCKOTO, BBIYMCIIAIOT
02 01

KOHCTaHTy A, KoTopast paBHa RT/ .
Orcioma I,,= A/RT. Tlo ypaBHeHuio JIeHTMIOpa PacCUUTHIBAIOT aACOPOIIMIO U CTPOSAT IOIHYIO
n30TepMy aacoporuu I = f(c).

Memoowt U3BMEPEHUA NOBEPXHOCMHO20 HAMANCEHUA

Mertoznpl omnpeneneHns MOBEPXHOCTHOTO HATSDKEHUS MOAPA3NEISIOTCS Ha cTaTH4eckue (TIpH
HETIOJBIDKHBIX WJIM MEJICHHO OOpa3yIOIIMXCS MOBEPXHOCTSIX) M JUHAMHYECKHE (MPH IBIKYIMXCS U
HETIPEPHIBHO M3MEHSIOMINXCS TOBEPXHOCTSX). JJMHaMIdeckrne MeTo sl He MOT'YT OBITh HCIIOJIB30BAaHBI JUIS
OIpeNeNeHNs] TOBEPXHOCTHOTO HATsDKeHUs pacTBopoB ITAB, Tak kak ¢opmupoBaHHe aacOpONHMOHHBIX
CIIOEB — JUTUTENBHBII MPOIIECC, ¥ TIOBEPXHOCTHOE HATSDKEHUE, N3MEPEHHOE 32 HETTPOIOIDKUTEIEHOE BPEMS,
He OyZer COOTBETCTBOBATh paBHOBECHOMY. CTaTMYeCKHe M ITOTYCTATHYECKHE METOIbI ITO3BOJISIOT
U3MEPUTH PABHOBECHBIC 3HAYCHHSI TOBEPXHOCTHOT'O HATSKEHUS KHIKOCTH.

H3BecTHBI clteyromye MeTo bl ONpeIeIeH s TOBEPXHOCTHOI'O HATSDKEHUS: METO KalHJUISIPHOTO
TOAHATHS KUAKOCTH, METOJ] OTPHIBA KOJIbIIA, METOJ HANOOJBIIETO AaBICHHS My3bIPbKa ra3a B KUIKOCTH,
CTallarMOMETpHYeckuii Merton (OTpbIB Karmm) W Ap. Hambomee pacmpocTpaHEHHBIM —SIBISIETCS
MOTYCTATUYECKUH METOJI IaBJICHHS Ta30BOT0 Iy3bIphKa. CyTh €ro 3akiro4aercss B TOM, YTO MU3MepseTcs
nasieHue P, HeoOxomumoe 1t 00pa3oBaHus ITy3bIpbKa ra3a. JTo JaBJIeHHE MOKHO H3MEPHTH Ha Iproope,
CKOHCTpYUpOBaHHOM akasiemMukoM [1.A. Pebunnepom (puc 1.6).

Mex 1y MakCHMalIbHBIM M30BITOYHBIM JIaBlIeHHEM P, n3MepseMbIM /10 IPOCKaKUBAHUSI ITy3bIpbKa
4epe3 Kalmwisip, OIyIIeHHBIH B )KUAKOCTh, M TOBEPXHOCTHBIM HATSHKEHUEM CYIECTBYET 3aBHCUMOCTb:

AP =27", (1.14)

rze I — paguyc Kanuuisipa.

Crnenyer 3aMeTHTb, 4TO B MOMEHT IPOCKAaKMBAaHHUS Iy3bIpbKa OOBIMHO HAONIOJAETCsl Pe3Koe
YMEHBILIGHUE JaBJICHUS, YTO IIO3BOJSIET YETKO (UKCHPOBATh MAaKCUMaJlbHOE 3HAUYCHHE aBJICHUS,
OTBEYAIOIIIEr0 YCIOBHIO, IIPU KOTOPOM BBINOJIHAETCS BBILIEIPUBEAECHHOE ypaBHEHUE. [laBieHne P MokHO

BBIPA3UTh Yepe3 PasHOCTh YpOBHEH cTonba skuakoctu Ah B MaHOMeTpe, Toraa
Ahr
o=——= K - Ah, (1.15)



rne K — koHcTanta mpubopa, B KOTOPYIO HE BXOJST BEJIHYWHBI, 3aBUCSIIHE OT MPHPOIBI
uzmepsiemoit sxuakoctu (K = r/2).

=)

|

TR

Puc. 1.6 Cxema yCTaHOBKH JJ1s1 U3MEPEHHS TIOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH (mprubop Pebunepa)
1 — nenuTenbpHAsS BOPOHKA; 2 — KpaH; 3 — TpyOKa ¢ KamuIIsIipoM; 4 — COCYJl C UCCIIETyeMOU KUIKOCTHIO; 5
— MaHOMETP.

st onpemernenust MOCTOSHHOM K M3MepstoT MakcuMajbHOe AaBiieHne Ahg mis cranmapTHOM,
HAIpUMeEp, BOIBI, Y KOTOPOH BEJTMYNHA TIOBEPXHOCTHOT'O HATSKEHHUS Go U3BECTHA. 3Hast 6o U u3MepuB Aho,
BeauciaioT K = oo/ Ahg. Tloacrasus K 8 ypaBuenune 6 = K - Ah, momyuator:

Ah
0 = 0y A_hO' (1.16)

Buinonnenue pabomut

J1J1s BBIMONHEHUS paOOThI HEOOXOIUMO UMETh MprOop Pedunaepa, Boaubii pacTBop [1AB, K0IOBI
eMKOCTBIO 30 cM>, MepHBIE KOJIOBI H TTHITETKH.

1. ITomyunB ot mpemnomaBaTensi pactBop IIAB m3BecTHOI KOHIIEHTpAIUH, C TTOMOIIBI0 MEPHBIX
KOJIO W TIMIIETOK TOTOBSIT 5 pacTBOPOB MyTEM OCIIEIOBATEILHOIO pa30aBIICHHS BIBOE.

2. B cocyn (puc.1.6) HanwBalOT TUCTHJIIMPOBAHHYIO BOAY INPHUMEPHO HAITOJIOBUHY EMKOCTH
M3MEPUTEIHHON SYEHKH W YCTaHABIHMBAIOT KANMULIP Tak 3 Tak, 9TOOBI OH Kacaycs ee IOBEpXHOCTH.
[10THO 3aKpBEIBAIOT BCE NUTU(BI U KPAHEI.

3. Jyia TOro 9T00BI CO3AaTh Pa3psHKEHHE B COCYIE, Yepe3 KpaH 2 BBUTMBAIOT BOAY U3 JACTUTETHHON
BOPOHKH 1, TIpH 3TOM Pa3HOCTh MEXKAY YPOBHIMH XKHIKOCTH B MaHOMETpe yBenmumunBaeTcs. M3mepsror
MaKCHMAaJbHYIO Pa3HOCTh YPOBHEH >KHIKOCTH B MAaHOMETpE, PU KOTOPOH MPOMCXOIHUT MPOCKAKIBAHHE
Ty3BIPHKOB BO3/IyXa Yepe3 Kamurap. M3smepenne mpousBoasiT 3-4 pa3a U BEIUHUCISIOT CPEIHEE 3HaUCHHE.
CKOpOCTh MPOCKAaKMBAHUS MTy3BIPHKOB PETYIHUPYIOT TaK, YTOOBI YHCIIO My3BIPHKOB HE MPEBHIMAN0 2-3 B

MUHYTY.

BHUMAHMUE! Ecnu nopu OTKphIBAHMM KpaHa BOJA U3 JEIUTEIbHOM BOPOHKHA HE TEYET, 3HAYUT, B
PE3MHOBBIE LUIAHTH MOMANa XUAKOCTh. HeoOX0auMo CHAThH IITaHTH M BBUIMTH M3 HUX Boay. Ecnm mpu
TEUEHHH BOABI U3 BOPOHKU He HaOIogaeTcst NpoOyIbKUBaHUS My3bIPHKOB Yepe3 Kaluiuisip, HeoOX0anMo
MIPOBEPUTH T'€PMETHYHOCTD YCTAHOBKU.

4. TIpoW3BOMIT W3MEPEHHE C HCXOJHBIM M IPUTOTOBICHHBIMU pacTBOpaMu M Haxomsar Ah.
HaunnaTe u3Mepenue cienyer ¢ pacTBOpa caMOi HU3KOM KOHLIEHTPALUH.

5. Ha ocHOBaHMHU MOJMY4YEHHBIX AAHHBIX BBIYHMCISIIOT [TOBEPXHOCTHOE HATSHKEHUE G VI BCEX
pactBopoB ITAB no dopmyie (1.16). B dopmyny moactaBisitoT 6o — MOBEPXHOCTHOE HATSKEHUE BOJIBI,
paccunTaHHOe Ipu Temneparype onbita t mo ypassenuto (1.17):

oo = 73,5 - 0,15(t — 15), (1.17)
rze 73,5 MJ[K/M? — OBEPXHOCTHOE HATSKEHHE BOJIBI TIpH Temmeparype 15°C.
IMo HaliieHHBIM 3HAYEHHWSIM G CTPOST H30TEpMy MoBepxHOCTHOro HaTsbkenus o = f(C).

OKCIIeprUMEHTAIbHBIE U PACCUYMTAHHBIC JaHHBIC 3aHOCST B Ta0muiry 1.1.
PaccuutsiBatoT aacopouuto. [lockonbky ¢usndeckuii cmbicn npousBoganoi do/dC ecth TaHreHc
yIJia HaKJIOHA KacatenbHoU K kpuBoi ¢ = f(C), To B cpeanei obmactu kpuBoii (obmactu 2 Ha puc. 1.3)



6epyT 5-6 Toueck u OpoOBOJAAT K HHM KaCaTCIbHBIC W IMPSAMBIC, MMapalICIbHBIC OCH a6cu1/1cc.
COOTBCTCTByIOHII/Ie 9THUM TOYKAM KOHICHTpAalUK 3aHOCAT B Tabm. 1.2.

Taoaunma 1.1

C, monv/n Ah, cm o, MIwc/m?

Paccmotrpum (cM. puc 1.3) mopsiiok mpoBeneHus pacyera Ajs OAHON W3 TOYEK, Hampumep, IS

. d ' r_Z
Touku A. W3 puc. 1.3 BUAHO, 4TO MPOU3BOIHASA B ATOM TOUKE ﬁ =tga = —tg,tga = "

Jia HaxoXJeHHWs TaHTEHCa yrjla HaKJIOHa HeJb3s IMOJb30BAaThCid TPAHCIOPTHPOM, €r0o CleayeT
pacCYUTHIBaTh KaK THOIIEHUE KAaTETOB TPEYrOJIbHHUKA, T.€. OTPE3KOB OCEH KOOPIWHAT, BHIPAKEHHBIX B

COOTBETCTBHM C MacmrTaboM rpaduka. [logcraBuB B ypaBHeHHe [nOOca HalijeHHOEe 3HaueHUE

Ldo z r z
OPOU3BOJHOU —— — — — , IOJIy4aroT =T .
POUSBOMHON 5 c > o RT

7. Tlo npeoOpa3oBaHHOMY ypaBHEHHIO JIEHIMIOpa HaxOmAT MpenebHYIO ancopOruio [w. Jlias
3TOTO Ha OCH a0CIMCC OTKIIAABIBAIOT 3HAYEHUS KOHIIEHTPAINH, a Ha OCH OPAWHAT — COOTBETCTBYIOIIEE UM
BbIuKcieHHbIe 3HaueHus C/I'. B pe3yiabTare moiny4aroT npsamyio (puc. 1.4), U3 KOTaHreHca yriia HakjioHa
KOTOPOU MOXKHO BBIYUCIHUTD [ w.

8. ITo HaiinenHol BenmmuuHe o, OMPEIeNsIIOT IUIOMAIb MOJIIEKYIIBI So ¥ TOIIUHY aJICOPOIIMOHHOTO
cnos .

9. 3MepeHHbIEC U BBIUMCIICHHBIC TaHHBIC 3aMMCHIBAIOT B TaOIHUILY 1.2,

INPUMEYAHUE:
3HaueHHe ra30Boil mocTosHHOM R = 8,3142 Jix-K™ - momp™.
Na = 6,02 - 10% 1/moub.

Tabnuma 1.2

C, MoJIB/11 Ao =12, T, Mosb/cm? Cc/r

MK/ M2

3HaveHUs ITUIOTHOCTH H-OYTHJIOBOTO CIHpTa W OjeaTa HaTpus MpuBedeHsl B Tabm 1.3.
MornekynspHble Macchl OYTHIIOBOTO CIMPTA W OJieaTa HATPHS PACCUUTHIBAIOTCS KAK CyMMa UX aTOMHBIX
Macc ucxops 3 xumudeckux gopmyn: CsHyOH, Ci17H33COONa.

Tab6muna 1.3
BemecTBo InotHOCTS (r/cMm®) mpu
TeMIIeparype
15 °C 20 °C 30 °C
H-6ytusnossiii ciupt CsHeOH 0,8233 0,8086 0,8020
Omnear Hatpus C17H33COONa - 0,8906 -




«Y CTOMYMBOCTD AMCIEPCHBIX CHCTEM)
JlaGopaTtopHas padota Ne 4

Hccneoosanue nekmponumnon Koazyaayuu 3o01eil

Llens pabomui: onpeneneHne MOPOroB KOATYISALUHU 3JIEKTPOIUTOB.

Onpedenenue npudopel u peakmuBbl: 30716 TuApokcua xemnesa (2, 0 %-Hblit pacTBOp); pacTBOPHI
anektponuToB KCL (4M), NaCL (4 M), K2SO4 (0,5 M), Na;SO4 (0,5 M), KsCeHs0 (0,33M), urcrteie
MPOOUPKH U TUTIETKH.

Konmponvnsie 6onpochbl: yCTOWIUBOCTD JINOPOOHBIX KOJJIOUTHBIX CHCTEM M UX CTAOMIIU3aIus,
KOATryJIsIys 30J1ei, IPaBHUIIa 3JIEKTPOIIMTHON KOATYIISIUH.

Teopemuueckoe esedenue

JIuopobHbIe KONMIOUIHBIE CHCTEMBI XapaKTEepU3YIOTCS H30BITKOM CBOOOIHOM MTOBEPXHOCTHOMN dHEPTUU:
F12=012S12. (1)

riae S 12— MexdaszHas MoBepXHOCTh (MHACKC 1,2 o3Hayaer (as3bl), JOCTUraeT OOJIBIINX 3HAUCHU N
BCJIEJICTBHE BRICOKOPA3BUTOM MOBEPXHOCTH paszena aucnepcHoi ¢assl (1) u aqucrepcronHoi cpest (2),
a TaKxkKe 3HAUNTEIbHOM BEJIWYNHEBI Me)K(ba?)HOI‘O HaTsOKCHHUA 01,2 .

CoriacHO BTOPOMY 3aKOHY TEPMOJIMHAMHUKH, BeIMYHHA F 1, Kak cCBOOOIHAS SHEPTHSI
CTPEMUTHCA K MUHUMYMY, YTO HNPOABIACTCA B YKPYITHCHUHN YaCTHII 3a CUCT UX CIIMIIaHUA. 9TO, B
KOHEUHOM CYeTe, IPUBOIUT K Pa3ACICHUIO CUCTEMbI Ha Makpoda3sl. TakuM 00pa3om, THo(GoOHbIE
KOJIJTIOMIHBIC CUCTEMBI ABJIAIOTCA NPUHOUIIHNAIIBHO TEPMOJUHAMUYCCKUMU HGYCTOIZHHBBIMH CHUCTEMaMMH.

Jiist cymecTBOBaHHS YCTOHYNBOW KOJUIOHTHOM CHCTEMBI JOJIKHBI COOTIOIATHCS CIISIYIOIIHE
YCIIOBHSL: TIOCTOSIHCTBO BeNTMUUHBI qucniepcHoctr D =1/d (d — quamerp yacTuilbl) 1 paBHOMEPHOCTb
pacrpeneneHus JUCTIEPCHOM ¢a3bl B AUCTIEPCHOHHON cpenie. CITocoOHOCTh KOJIIIOUTHON CHCTEMBI
COXPaHSTh JUCIEPCHOCTS, T.€ pa3Mep YacTHUI] BO BpEMEHH, HA3hIBACTCS a2pecamusHoOll YCmOouyu80Cmbio.
CriocoOHOCTh KOJUTOMTHON CHCTEMbI COXPAHATh PABHOMEPHOCTh pactpe/elieHus JUCIIEPCHOM (a3l B
TUCTICPCUOHHOM Cpefie Ha3bIBACTCS KuHemuueckol ycmotiuugocmoio. [1oTepst KOJUTOMAHONH CHCTEMON
YCTONYHUBOCTH MPUBOIUT K Kod2yaayuy — MPOIECCY arpernpoBaHUs YacTHIl, B pE3yIbTaTe KOTOPOTO
CHCTEeMa MOXET MOTEPSTh arperaTHBHYIO M KHHETHYECKYIO YCTOMYNBOCTb.

B mucniepcHBIX cucTeMax, COXPaHSIOUINX arperaTUBHYIO0 YCTOWYHUBOCTS BO BPEMEHH,
JEWCTBYIOT T€ WU MHBIE (PaKTOPhI CTAOWIIN3AIHH.

@DaKTOpbI arperaTUBHON YCTOMYMBOCTH JUCHEPCHBIX CUCTEM MOAPA3JIEISIIOTCS Ha
TEPMOAMHAMAYECKHE N KHHETHYECKHE.

K TepmoamHaMuyeckuM OTHOCHTHCS CIENYIOIIHE:

1.2nexkmpocmamuueckuii — cCIOCOOCTBYET CO3TaHUIO DIEKTPOCTATUICCKUX CHIT
OTTAJIKMBAHM, BO3PACTAIONINX MIPH YBETHYEHUH TOTEHIIHAIA YaCTUIl TIOBEPXHOCTH () U
0CO0EHHO AIEKTPOKMHETHYECKOro (&) moTeHInana;

2. Aocopbyuonno-conbeammuplil — MPUBOAUT K YMEHBIICHHIO ME&K(A3HOTO HATSKCHUS U
CHIDKEHUIO dHepruu | mbOca moBepxHOCTH pasniena das.

3. Dumponuiinsiii — ABISETCS JONOTHEHUEM K IBYM MEPBBIM (paKkTOpam, 4TO OCOOSHHO
XapaKTEePHO JIJIsl TOHKOTUCTIEPCHBIX CHCTEM, YaCTHIIBI UCTIEPCHOM (ha3bl KOTOPHIX
Y4acTBYIOT B OPOYHOBCKOM JIBIKEHHH. JTOT ()aKTOp CIIOCOOCTBYET pABHOMEPHOMY
pacnpeneIeHu0 YaCTHII IT0 O0BEMY CHCTEMBI.

K xuaeTndeckuM (hakTopaM yCTOWIHMBOCTH, CHIKAIOIIUM CKOPOCTh arperamuu

YaCTHII AUCTIEPCHON (pa3bl, OTHOCATCS:

1. CmpyxmypHo-mexanuueckuii, CBI3aHHBIN C 00pa30BaHUEM Ha TTOBEPXHOCTH
YaCTHII 3aIIUTHBIX CIIOEB, CTOWKHUX K Pa3pyIISHUIO W 00IaIalONINX YIIPYTOCThIO U
MEXaHUYEeCKOW MPOYHOCTHIO.

2. 'udpoounamuueckuil, CHIXKAIONIANA CKOPOCTh arperaiuy BCIICACTBUE
M3MEHEHUS BA3KOCTH CPEJIbl, TFIOTHOCTH TUCTIEPCHON (ha30il U JUCTIEPCUOHHOMN CPEJIbI.

B mucniepcHBIX cucTemMax arperaTUBHAsl yCTOHYHBOCTH OOYCIIOBIIEHA AEHCTBUEM
OJJHOBPEMEHHO HECKOJBKHX (haKTOPOB, HO OCHOBHBIM M3 HUX SBJISIETCS
ANEKTPOCTAaTHYECKUN U aICOPOLIMOHHO-COIbBATHBIMN.

Hapymenue ¢axropoB ctabunnzanyy NpuBOJUT K HOTEPE KOUIOMIHON CUCTEMOM
YCTOWYHMBOCTH, TO €CTh Koarysiuuu. Koazyasyus— 3T0 IpoLecc arperupoBaHus
(caumaHus) YacTHI, B Pe3yJIbTaTe KOTOPOIO CHCTEMa TepsieT arperaTuBHYIO U
KHHEeTH4ecKas ycToiHunBocTh. Koarymsus MoxeT ObITh BbI3BaHa pa3HO0Opa3HbIMU



MPUYMHAME: TOOABKOM 3JICKTPOSIUTA (3JICKTPOIUTHAS KOATYJIAIUs ), U3MESHCHUE
TEMIEpaTyphl, MEXaHUYECKUM BO3JICHCTBUSM, BO3ICHCTBUEM CBETA U T.1I.

OCo0EHHO YyBCTBUTEIBHBI 30JIU K JICWCTBUIO HA HUX 3JICKTPOJIUTOB.

B 3aBuCHMOCTH OT KOHIICHTPAIIUH JICKTPOIUTA KOATYJISALUS OCYIIECTBIIICTCS B
JIBE CTaJMH: MEIJICHHYIO U OBICTpYIO (puc.1)

[Ipu MeIeHHON KOAryJIsIuy U3MEHEHHUE KOHIICHTPAIIUU COIPOBOMXKIACTCS PE3KUM
M3MEHEHUEM CKOPOCTH KoaryJysiiuu. B 00y1acTu ObICTPOI KOAryyIsIiK YBEIUNICHUE
KOHIICHTPAIMH 3JICKTPOJIMTA B KOJUIOUTHON CHCTEME HE BBI3bIBACT U3MEHEHHS CKOPOCTH
KOaryJislyu, JOCTUTIICH CBOSr0 MAaKCUMAJIbHOTO 3HAYCHHUS.

KonmueHTpanmio 31meKTpoianTa HauuHask C KOTOPOW CKOPOCTh KOAryJsIsus OTCTaéT
MTOCTOSIHHOM, Ha3bIBAIOT TIOPOI'OM KOATYJISITHH.

Puc. 1 3aBucuMOCTb CKOPOCTH KOAryJyIsiliks KOHLEHTPALUY JIEKTPOIUTA

[pu GBICTPOI KOATYISIMH 30JIeH IIEKTPOTUTAMU BO3MOXHBI JIBA MEXaHHU3Ma!

1.KoHueHTpalMOHHAs KOATyJIsiLus, IpU KOTOPO 1oTeps yCcTOWIMBOCTU
BBI3BIBACTCS CXKATHEM B UGB PY3HOU YacTH JBOWHOTO AtekTpudeckoro cios (JIIC) npu
HEU3MEHSIOIIEMCS ¢ - TIOTEeHLIalle IOBEPXHOCTH.

2. HeliTpanu3annoHHas KoaryJssiys, IPOUCXOIILAs B pe3yIbTaTe CHIKEHUS
[IOBEPXHOCTHOTO ¢ - IOTEHIIMAJIA YacTUL( ¢ - SJIEKTPOXUMHUYECKHUI IOTEHIHAN).

Cy1ecTByeT npasuna 31ekmpoaumnou koazyiayuu. PaccMoTpuM ux Ha
KOHKPETHOM IIpUMeEpE:

{[Fe (OH)3] nFeO" (n— x )CL}* xCL
a7ICOpOIIMOHHBIN CITOI m(dy3HOHHBIN CITON

YacTuipl 30715 NOJI0KUTEIBHO 3apsKEHHBI, U €r0 arperaTuBHas YCTOWYMBOCTD B
OCHOBHOM 00YCIJIOBJIEHA HAIMYHEM 3JIEKTPOCTATHIECKOT0 (akTopa cradmmmsanun. Kpome
TOT0, 371eCh JICHCTBYIOT COJIBBATHBIM U SHTPOITUIHEIA (HaKTOPEI.

[pu nobasnenun snextponutoB (Hanpumep, Na CL, NaxSOs) nmpoucxoaut
KOAryJsinys THAPO30Jis JKemne3a, 0 YEM CBUICTEIbCTBYET U3MEHEHHUE €ro 1IBETa.
3akaH4YMBaETCS MPOLIECC KOATYJISLUH BBIICICHUEM 0CaIKa — KOA2YIAHMA.

JlobaBieHune 3MeKTponrTa B THIPO30JIb IPUBOIUT K CKATHIO TP Qy3HOH JacTu
3NEKTPUUECKOTrO CJIOSI MULIEIU, OJ1arofaps 4eMy OHU MOT'YT NPHOIU3UTECS APYTY K APYTY.
I[Tpu 3TOM YacTh MPOTUBOMOHOB ( B IPHBEICHHOM HpHMepe MpoTUBoHoHbl CL7)
nepexonuT u3 AudQy3noHHOro ci1os B aACOPOLIMOHHBIN, U 3apsA YaCTHLIBI yMEHbILIAETCS.
B cBs13u ¢ 3TMM YMEHBIIAIOTCS CUJIBI OTTAJIKUBAHUS MEXY YaCTHLAMHU U BO3PACTAIOT
CHJIBI MOJIEKYJIIPHOT'O IIPUTSDKEHUS], KOTOPBIE ACHCTBYIOT HA KOPOTKHX PACCTOSHUSAX.

B nrore BBeneHue 31EKTPOINTA BEI3BIBAET MOTEPIO arperaTUBHON yCTOWYMBOCTH
301151

Cy1iecTByeT HECKOIBKO MIPABHII JIEKTPOIUTHON KOAryJIsSIIH:

1. loGaBKa J1t000T0 3JIEKTPOJIUTA B 30JIb BBI3BIBAET KOATYJISLIHIO.

2. Koarynupytomias crtocOOHOCTH 3JIEKTPOIIUTA XapaKTePH3yeTCsl TOPOroM OBICTPOi
koaryisiuuu Cy - MUHUMAaJIbHOW KOHLIEHTPALMEH 3JIEKTPOIUTA, BBI3BIBAIOIIECH KOATYIIALINIO
KOJUIOMIHOM cHCTeMbl. YeM MEeHbIIIE OPOr KoaryJsiuy, TeM OoJbllie KoaryJlIupyromas
CHOCOOHOCTB 3JEKTpoianTa. 3HaueHne Cx MOXKHO paccyuTath 1o Gopmyie

Can *V
K — 74 3

@



rie Vs, (MIT) — MOpOroBeId 00bEM PacTBOpPA ANEKTPOIHTA KOHIEHTpAIWH Coy
,, J00aBJisieMoro B V (MJ1) HCXOJHOTO 30JIS.
3. KoarynupyroiyuM HOHOM SBJISIETCS UOH JIEKTPOJINUTA, UMEIOIINI 3HAK 3apsa,
MIPOTUBOIIOIOKHBIN 3HAKY 3apsiga KOJUIOMAHON YacTUIlbl. B cioyuyae rumpo3ons sxenesa
KOaryJIMpyIOIMM HOHOM OYJeT aHUOH AJICKTPOJIHTA.
4. Yem Oonplie 3apsil KOATYJIMPYIOIIEro HOHa, TeM OOJIbIle KOATryJIUpyomas cliocOOHOCTb
anekTponuTa (nmpasuio Llynsre-Tapam).
Tax, B ciy4yae 31eKTpOIUTHOM KOATryJSIIIUK THAPO30JIs XKeme3a
CK cl™ > CK SO42-

1St pa3YHBIX DJIEKTPOIUTOB BETMUYUHBI TOPOTOB KOATYIISIITUS CHIIBHO
pas3IuyaroTcs, JaKe €CIM OHU HAMACHBI I OHOTO U TOTO K€ 30J1s1. TeopeTHIeCKUMU
pacuyéramu MoKa3aHo, YTO KOHI[EHTPAIIMOHHEIN MOPOT KOATyJIsIui 00paTHO
MIPOTIOPITMOHAJICH IIIECTOM CTEIIEHU BETMYMHBI 3apsa (paBuio [epsruna-Jlanmay):

€ (kT)S  const

)

C=B AZ 676 —
rne B — KOHCTaHTa, cnabo 3aBUcCAIIas OT aCUMMETPHUHU SJICKTPOJIUTA, T.C. OTHOLICHU A
qurciia 3apsaa0B KaTHOHA U aHMOHA, € —3apsa

9JIEKTPOHA; Z — 3apsi/] KOaryJIHPyeIero HoHa.

ITopor KOHLIEHTPAaLIMOHHON KOAryJIsiIUN HE 3aBUCHUT OT () — IOTEHI[MaNa, HO
3aBUCHUT OT 3HAYCHUS MTOCTOSTHHOW A , TUAJICKTPUIECKON MMPOHUIIAEMOCTH € pacTBOpa,
TemnepaTypsl T, v 3apsa zZ KoaryJaupyromero nona. M3 ypaBHeHHs cieayeT 9To 3HaUeHHe
mopora KoaryJisinuu Ijid O4HO- JABYX- TPEX3apsAJHBIX MOHOB JOJIXKHBI OTHOCHUTBCS KakK

1 1 1 1 1
.62 =1:=7:>>-=1:0,016:0,0013 (4)

64 729
Buvinoanenue pabomeor
Pabora BeIONHACTCS 110 OHOM M3 METOIUK, YKa3aHHBIX MPEMOIaBaTEIEM.
Memoouxka 1

Onpenenenre mopora KOAryJIsIIHH 307151 THAPOKCHIA JKele3a MPOU3BOJUTCS
METOJIOM CBETOPACCESHUS.

Merox ocHOBaH Ha ONpeneNeHIH 3aBUCIMOCTH ONTHYECKON TUIOTHOCTH OT
KOHIIEHTPAIIH BBOIAMMOTO JIEKTPOIUTA.

I'oToBaT 301b THAPOKCHA Keme3a: B KOOy 250 MiT KHTISITIEH AUCTHILTNPOBAHHON
Bo/bI HanmmBatoT 10 M1 pacTBopa xiopua xenesa (2 %-uerit pactBop). O6pasyercs 30716
KpacHO-KOPWYIHEBOTo 1BeTa. OXITaXIatoT 3076 0 KOMHATHON TeMITepaTyphl

3aTeM UCCIEAYIOT KOAaryJIsIUI0 TOTYYEHHOT O 307151 IPH BBEACHUU B HETO PacTBOpa
cynbdata kamus (0,00125 M) myrem u3MeHeHHs onTr4eckoit iotHoct D momyyaemoit
CUCTEMBI.

B 10 TmaTtensHO BRIMBITBIX TPOOHPOK HAMHMBAOT 1O 10 MII TOIY4EHHOT O 30714,
TVICTHJUTHPOBAHHYIO BOAY M PACTBOP Cyib(aTa Kalus B 00beMe YKa3aHHOM B TaOIIHIIe.

Tabmuma 1
Homep npobupku 11 | 2 3 |4 6 |6 7 18 9 |10
O0BeM BOJIBI, MIT 10 | 95 9 |85 |8 |75 |7 |65 |6 |55
OO0OBeM IIEKTPOITUTA, MIT 0 0.5 1 |15 (2 |25 |3 |35 |4 |46

Onruyeckast INIOTHOCTE D

DNEeKTPONUT BBOIAT B KAXKIYIO IPOOHPKY 30JIeM 3a 2-4 MUHYTBI HETIOCPEICTBEHHO
nepes; U3MEHEHNEM €€ ONTHUYECKON MIIOTHOCTH. M3MepsIOT ONTHYECKYIO TUNIOTHOCTh CONU B



Ka)X/101 TPOOUpKE C MOMOILBIO 3JIeKTPOPOTOKOIOpUMETpa (COrJIaCHO HHCTPYKLIUHU K
npubopy) ¢ npuMeHenneM cBeropmibTpa Ne.8 [onyueHHbIe JaHHBIE 3aHOCST B
Tadnuiy 1.

CTposIT 3aBUCHMOCTh ONTHYECKOH MIOTHOCTH D oT 00bemMa oT 06béMa
anekrponuta D = f (Van) (puc.2). [Topor ObICTpOii KOATYIISIMKA HAXOIAT IO IIOPOrOBOMY
00bEMy aexTponuTa Vi (M), IPH KOTOPOM ONTHUYECKAs MIIOTHOCTH 30711 IOCTUTAET
MaKCHUMaJIbHOTO 3HAYEHMUSI, a PH JalbHEHIIeM J0OaBICHUHN dIIEKTPOINTA HE U3MEHSIETCSI.

Puc.2 3aBUCHUMOCTD ONITUYECKOM TIOTHOCTH 30JI OT 00BEMa
no6aBieHHOro AtekTpoanuTa — KaSOq
3Hauenue Ck pacCUMTHIBAIOT 110 hopmyIie:

anxVy

C
Ck == 1000, MmmMonb/n &)
riae C,;— KOHIIGHTpALMsI BBEAEHHOIO 3JIeKTposinTa, Mojib/J1 (0,00125 M), V-00beM 3JIeKTPOIUTA, MIL.

Memooduka 2

I'OTOBAT KOHTPONBHYIO MPOOY: B TPOOUPKY HAMBAIOT 1 MJI 3011 U JOOABISAIOT 1 MIT
TUCTUILTAPOBAHHON BOABI. KOHTpONMBHON MTPOOOH MONB3YIOTCS Ha MPOTSHKSHUH BCEX OITBITOB.
OTKIIOHEHHE UCTIBITYEMOI MMPOOBI OT KOHTPOIBHOH (TIOSBICHHE MYTHOCTH, H3MEHEHNE OKPACKH,
BBITIA/ICHUE OCaJIKa) YKa3bIBAET Ha HAJMYNE KOATYIIALINN.

H3MmepeHrie TOPOroB KOATyIsIK TPOU3BOAUTCS CIEAYIONHM 00pa3oM. B mpoOupku HaIMBAIOT
1o 1 M1 3011 (OITHOM W TO¥H kK€ MUTIETKOM Ha 1 MiT). 3aTeM B KaKIyI0 IPOOHPKY MPUOABIISIOT IO OMHOMY
MJI pacTBOpa 3JIEKTPOINTA OMpEIeTIeHHON KOHIIeHTpany. KoHIIeHTpaIus 3JeKTPOIUTa OT MPOOUPKH K
MpoOUPKH yMeHbIIaroT BABoe. Hampumep, mpobupka Nel comepxut 1 mut 3o0ms B cmecu ¢ 1 it 0,5 M
pacTBopa 3JIEKTPoIHTa, Mpodupka Ne 2 comepKuT TOT ke 00BseM 3011 B cMech ¢ 1 Mt 0,25 pactBopa
ANEKTPOJHTA U T.JI.

[Ipu BeIMOTHEHNH PabOTHI HCIIONB3YIOT CIAEMYIOIINN METO pa30aBiIeHNUs.
B gncryro npoOupky HaauBaroT 1 MIT 3NIEKTPOIUTA UCXOMHOW KOHIIEHTPAITMH U | MJI 3TOTO Xe
ANEKTPOJHNTA MPIIIMBAIOT K 30110 B Tpobupky Nel. K 1 M1 Hepa3baBiIeHHOTO 3JeKTpoIuTa J00aBIsIOT 1
M HyO, momygaer 2 Mit pacTBopa 3IIEKTPONIMTa, KOHIIEHTPAIUS KOTOPOT'O B JIBA pa3a MEHbIIES
nepBoHavansHOMU. Jlajee 1 M1 morydeHHOro pacTBOpa AJNEKTPOJINTA OTIUBAIOT B IPOOUPKY C 3071eM Ne 2,
a octaBImmics | M CHOBa pa30aBIISIOT BOIOW BIIBOE.

Kasxprit pa3 mpu cIuBaHUM 30115 C STIEKTPOIUTOM OTMEYAIOT ISHCTBHE TIOCTENHEro Ha 3071b.
Ecmu ycranosneno, uro npubdasnenne 1 M 0,5 M pacTBopa 371€KTpoHTa BEI3BIBAET KOATYISAIHIO, T.€
M3MEHseTCS [BET 30114, a mpubasieHue 0,25 M pacTBopa He Aa€T BHENTHUX U3MEHEHUII B 3071€, TO
olpeneNneHre opora KoaryJsiiiii MOYKHO CYMTATh 3aKOHUYEHHBIM U TalTbHEHIINX pa30aBIeHHHA
MIPOU3BOANTH He chenyer. OTMETUM, YTO KOATryJIAIUU HET, €CITH 307 B CMECH C BJIEKTPOIUTOM 10
BHEIIHEMY BHUJIy HE OTJIIMYAETCSI OT KOHTPOIIbHOM MpoObI. [lomydeHHbIe pe3ynbTaThl 3aHOCAT B TAOHITy 2.

Tabmuma 2
Ne KonmenTparus nprbaBiIeHHOT0 IIEKTPOIUTa MOIb/1 | JlelicTBre anmekTponuTa (+ Wim —)
TIPOOUPKHU

Ipumeuanue: 3HaKoM (—) OTMEYAIOT OTCYTCTBHE KOATYIALWH, 3HAKOM (+) — Hanu4ue.

Pacuer nmoporoB xoaryysiiui MO>KHO IPOU3BOANTH CieaylomuM oopa3oM. Ecnu npu peiictun 0,5 M
pacTBopa HabJIoAaeTcs Koaryisiuus, a npu aeiictsuu 0,5 M pacTBopa Koaryisiiiy He IPOUCXOIUT, TO
MOPOT KOAryJISIIMK PACCUUTHIBAECTCS KaK CPEIHSAS BENUYMHA 3TUX ABYX 3HAUEHHH KOHLIEHTpaLHH



DJICKTPOJINTA. qu/ITLIBaﬂ, 4TO IMIpU CMCUHICHHUU paCTBOpPA 3JICKTPOJINUTA C paBHbBIM 00BEMOM 3071
KOHICHTpAalHrA 3JICKTPOJIUTOB IMOHUXKACTCA BABOC, MMOPOT" KOAryJjslyuu B IIPUBEACHHOM IIPpHUMEPE:

_0,54+0,25
2%2

Cx *1000, [ mMM/mx]. (6)
CpaBHeHHE TIOPOTOB KOATyJISIIIMK PA3IHYHBIX JIEKTPOIUTOB MO3BOJISIET CHIENATh BEIBOJ] O 3HAKE 3apsiia
KOJUTOMTHBIX YaCTHII.

Hanpumep, snexrponutsl NaCL u Naz SOs umeror oqunakosbiii katrod Na* 1 pasiauunsle annonsl CL-
1 SO4% . Tlo npasuny Ilynsna-I'apmm koarympyrommmu nosamu 6yayt CL™ u SOs% | Tak Kak mopor
koaryisinuun st Na; SO, Menbine nopora koaryisinuu NaCL. CienoBarenbHO, YacTUIIA UCCIIETYEMOT0
301151 3aPSHKEHBI MTOJIOKUTENBHO. [Ipy BBEJIEHWH B 30J1b JINMOHHOKHCIIOTO HATPHUS — JIEKTPOIIUTA C
Tpex3apsAHBIM aHHOHOM — HaOJIro/1aeTcsl IBJICHNE HEMPaBUIIBHBIX psiioB. OHO 3aKIIIOYAETCs B TOM, YTO
npu 100aBIEHUH AJIEKTPOINTA 30]b CHAYaja yCTOWYHB, 3aTEM B OIPE/ICTIEHHOM HHTEpBaje
KOHIIEHTpAIMH POUCXOIUT Koaryisinus. [1pu nanpHeliem 100aBiIeHIH IIEKTPOINTA TPEX3apsIHbIe
AQHHMOHBI Mepe3apsKAIOT MOJOKUTENBHO 3apsHKEHHBIC YACTHIIBI THPO30JIs JKene3a U 301b CTAHOBHUTCS
ycToW4YMBBIM. HakoHell, Ipy BRICOKUX KOHIEHTPAIIMSIX JIEKTPOIINTA HACTYIIAET OKOHYATEbHAS
Koaryssinus. TakuM oO0pa3oM, sIBIICHHE HENPABUIIBHBIX PSJIOB COMTPOBOXKIAETCS YepeJOBAHUEM 30H
YCTOWYMBOCTH M HEYCTOHYMBOCTH MPH BBEACHUH B 30]Ib MHOTO3aPSTHBIX HOHOB.

Kpumepuu ouenxu nadopamopuvix paoom:

[Ipu moxroroBke K 1aboparopHoii padore o «Pu3nUecKoi U KOJUIOUTHONW XUMUAN» B 5 CEMECTpe CTYIEHT
JIOTKEH BBITIOJTHUTE CIICAYIOIIHNE BUIBI padoT:

- caMOCTOsITelbHAs TPOPab0TKa TEOPETHUECKOT0 MaTeprala K 1abopatopHoii padore;

- 03HAKOMJIEHHE C YCTaHOBKOW, IPUOOPOM, METOTMKOI BBITOTHEHHS 1a00paTOPHOI paboTHI;

- BBIIIOJIHCHHEC HeO6XOJII/IMOFO OKCIICPUMCEHTA,

- 00paboTKa pe3yabTATOB MUCCIICOBAHUS, TIOCTPOCHUE TPa(HKOB;

- aHaJM3 Pe3yIbTAaTOB UCCIIEAOBAaHUS U BBIBOJ IO padorTe.

- MakcuMalibHO 10 6a/10B 33 Ka)kIyIO BBIIOJIHEHHYIO JabopaTtopHyio padory (6*10=60), ecau pabora
BBITIOJTHEHA B IOJHOM OOBEMe, B OTYETE MPAaBHIBHO M aKKypaTHO BBINIOJHEHBI BCE BBIYMCICHHS H
MTOCTPOEHBI TPAPUKH, JTOTHISCKA U 0OOCHOBAHHO IPUBEICHBI BHIBOBI ITO TEME 1a00paTOpPHOIH pabOTHL.

- MUHEMAJIBHO 6 6amioB (4*6=24), eciu B X0/ie KCIIEPUMEHTA OIMYIIEHBI IPyOble TIPOMaXH, B OTYETE
eCcTh TpyOBIe OIMMOKH, MPHUCYTCTBYIOT OIIMOKH B BBIYHCIEHUSAX, HETOYHO IIOCTPOEHBI Trpadukw, HE
JIOTUYECKH ¢(hOpMHPOBAH BBHIBOJ K JIaOOpaTOPHOM padoTe.



MunuctepcTBO 00pa3oBanus 1 Hayku Poccuiickoii @enepanuu
HmxHekaMCKHii XUMUKO-TEXHOJIOTUYECKHI HHCTUTYT (ruman) genepaabHOro
roCyJapCTBEHHOTO OI0/HKETHOTO 00Pa30BaTEILHOTO YUPEHKICHHS
BBICIIIETO 00pa30BaHuUs
«KazaHCKkuii HallMOHAJIBHBIN UCCIIEIOBATENBCKUN TEXHOJIOTNYECKUN YHUBEPCUTET
Dakynvmem- mexHOA02UYEeCKULL
Kagheopa - buomexnonozuu
Hamnpasnenue 19.03.02 «IIpoaAyKThl NUTaHKUS U3 PACTUTEIHLHOTO CHIPhS»
[Tpoduns/mporpamma: « TexHoorus Xneda, KOHIUTEPCKUX U MAKAPOHHBIX U3IACIUID

KoMIuIeKT BONpocoB KOJJIOKBHYMOB 110 pa3jiesiaM
1o JucuuIuinHe «Pu3ndeckast ¥ KOJUIOUIHAS XUMUSD)
5 cemecTp
Tema 1
«OcHOBHBbIE MOHATHUS PU3NYECKOH XUMUH. XMMHYeCKasi TEPMOIUHAMHKA U XHMHYECKoe
paBHoBecue. Tepmoxumms»
Konnoxksuym 1
Bapuant 1

K Ka)xaA0My 3a1aHUIO A AaHbI HECKOJIBbKO OTBETOB, U3 KOTOPbIX TOJbBKO OJIUH Beprlﬁ. Bl:lﬁepl/lTe Bepl—ll)lﬁ, mo
BameMy MHCHHUI0, OTBCT.

Al. 13 npuBeneHHBIX HIKE POPMYIT BEIOEPUTE Ty, KOTOpas CIpaBeINBa TOJIbKO I U1€aTbHOTO
rasa.

o(AH ouU

1HC, = ; 2)H=U+PV;3)(—j =0; 4) 5Q =dU +8W;  5) dW =PdV.
, oV J;

A2. SIBArOTCS M TETUIOTa M paboTa (PYyHKIUSIMU COCTOSTHUS?

1) rermoTa — 1@, a paboTa — HET;

2) TemioTa — HEeT, a paboTa — 1a;

3) u TemoTa, U paboTa ABIAIOTCS QYHKITUSIMH COCTOSHUS,

4) u TerioTa, U paboTa He SIBJISIOTCS PYHKIUSIMH COCTOSTHHS,

5) OTBET 3aBHCUT OT HaIIpaBJICHUS IIpoIEcca.

A3. Kak Be16uparoT 3Haku Q 1 W B ypaBHEHUH MEPBOTo 3aKOHA TEPMOJMHAMUKHA? DTH BETUYUHBI
CUUTAIOTCS MOJIOKUTETILHBIMU, €CITU

1) TeroTa MOTJIONIAETCsl CUCTEMOH, a paboTa coBepIIaeTCsl HaJl CUCTEMOM;

2) TerioTa MOTIJIOIIAeTCsl CUCTEMOH, a paboTa COBEpIIaeTCsl CaMOM CHCTEMOI;

3) TemnoTa BBIACNAETCS CUCTEMOH, a paboTa COBEpILIaeTCsl Ha/l CUCTEMOI;

4) TerioTa BBIIEISIETCA CUCTEMOM, a paboTa COBEPILIAETCS CAMOU CUCTEMOM;

5) mporiecc MpoBOAUTCS 0OPATHMO.

A4. CrannmaptHas Teriota oOpa3oBaHusl aMMuaka paBHa AH ?’ZQS(NHs) =-2941 x/x/monb. B

KaKoM 13 MpUBeIeHHON HIKe peakuuii TeruoBoit 3¢ dext npu T=298 K pasen 31oii Bennunne?
1) HCN + 3H2 = NH3 + CHag;

2) 1/2N2 + 3/2H2 = NHg;

3) N + 3H = NHs;

4) NH2COONH; = CO2 + 2NHg;

5) 2NO; + 6H20 = 4NH3 + 70..

AS. Jlng kakux BemiecTB cupaBemuBo cooTHomenne C,=Cy + R?
1) s TBEpABIX; 2) WISl KUAKUX; 3) 1St KOHAEHCUPOBAHHBIX;
4) nns uacaNbHBIX Ta30B; 5) 1St IPOCTBIX KPUCTATNIMYECKUX CUCTEM.



K xamxnomy 3agannio B 1anbl oTBeThI, H3 KOTOPBIX MOI'YT ObITh BEPHBIMH HECKOJIbKO BapHaHTOB. BriOepure
BepHBIe, 10 BameMy MHEHHI0, OTBETHI.

B1. BelpaxkeHus, cripaBeanuBble Ui M30XOPHOH TerioeMKkocTH Cy OJHOTO MoJI MI€aIbHOIO
rasa.

OHY) ., (38) . o (o). N
1)(8—ij, 2)(8ij, 3)(8T)V’ 4 C—-R; 5)(81_1/, 6) AU+W.

B2. Vkaxute peaxmuu, Uil KOTOPBIX MOXKHO MpEeHEOpedh PasHOCThIO MEXKAY H3MEHEHUEM
SHTAJIBIIUU U U3MEHEHUEM BHYTPEHHEH YHEPTHH.

1) Ca(OH)2(p-p) + CO2y) = CaCO3(mm) + H2Opx; 2) CaOm) + CO2(ry = CaCO3(mm);

3) 2AsH;3(r) = 2AS@s) + 3H2r); 4) Pb(sy + PBO2(1s) = 2PbO (1),

5) Sb204(ms) + 4C () = 2Sb(m) + 4COr; 6) Sitm) + 2L120(m) = SiO2(ws) + 4Li(m).
B3. BriGepuTte sKCTEHCUBHBIE TTapaMETPhI IIpoliecca:

1) naBnenue; 2) macca; 3) o0bewm; 4) Temneparypa; 5) KOHIIEHTpalus;

6) BHYTpEHHSS1 DHEPIU; 7) MoJIbHAS TEIIOEMKOCTb.

3apanus C

C1. Haitmure COOTBETCTBUE MEXKTY MPEACTABICHHBIMH PEAKIMSIMHI H COOTHOIIICHHEM YHTATBITHN
Y BHYTPEHHEU »Hepruu (omeem npedcmasvme 6 uoe nociedo8amenbHocmu OyKse, Hanpumep,

ABE).

1) COq) + %202y = COzr; A) AH > AU;
2) CaCO3(s) = CaOs) + CO2(ry; b) AH = AU;
3) HaS(r) + SNy = SNSrwy + Hor). B) AH < AU.

C2. Haiiiure COOTBETCTBHE MEXK Y 3HAKOM M3MEHEHUS TEIUNIOEMKOCTH IPOLECCA U 3aBUCUMOCTBIO
AH=f(T) (omeem npeocmasvme 6 6ude nocreoosamenvrnocmu 6yxe, nanpumep, ABI).

1) AC,=0; A anf B) anf B) aH
2) AC, > 0;
3) AC, < 0. / /
T T T
) axf ) auf
T T

C3. CrangapTHbIe SHTAIBINHN CTOPAHUS BEIIECTB B Kuciaopo e (kJk/Moib) mpu Temnepatype 298
K

CoHa  (p) C(1z,rpacpur) Ho)
-1411 -393 -286

[lo npuBeneHHBIM TAaOIWYHBIM JAHHBIM O CTAHJAPTHBIX SHTAJBIMIX CrOpPaHUs BELIECTB B
Kuciopoze npu temieparype 298 K Beruncianre cTaHAapTHYIO SHTAIBIINIO 00pa30BaHUs STHIICHA
C2H4 13 mpocThIX BelecTB NpH ykazaHHOH Temiiepatype. OTBET BbIpazuTe B KJ[/MOb.



C4. CoBOKYITHOCTH TeJI, B3aUMO/ICHCTBYIONTUX MEXKY COO0M 1 000COOIECHHBIX OT OKPYXKAIOMICH

cpeabl peambHON WM BOOOpaskaeMOl 000JI0UKOM, Ha3bIBACTCA..... (ranuwume nponywennoe
C080).
C5. [MapameTp TEPMOIMHAMHYECKON CUCTEMBI, HE 3aBUCSIIHUNA OT OOIIEro KOJIMYECTBA BEIIECTBA
B CHCTEME, Ha3bIBACTCH. ... .. (Hanuwiume nponywennoe cno60).

BAPUAHT 2

K xaxxgomy 3a1aHuI0 A TaHBI HECKOIBKO OTBETOB, U3 KOTOPHIX TOJIBKO OMH BepHBIii. BeiOepuTe BepHBIii, 10
Bamemy MHeHMIO, OTBeT.

Al. Tlpm xakom mporecce padoTa, coBeplIaeMas CHCTEMOM, JOCTUraeT MaKCHUMaJlbHOTO
3HaueHus?

1) mpu u3oTepMuueckoM;  2) Mpu HEOOPATUMOM; 3) nmpu obpaTMOM;

4) npu aguabaTtHOM; 5) mpu KpyroBOM.

A2. CranjaprHas Teriota obpasosanust HUTpoOensoma A H? ,o.(CsHNO,) =-11,2 xJlx/moms. B

KaKoW M3 MPUBEACHHBIX HUXKE peakuui TerioBoi agdext npu T=298 K pasen 3Toii Bennunne?
1) CeHs+tHNO3=CsHsNO2+H20;  2) CeHsNH2+3S+6NH3+3H20=CsHsNO2+3(NHs.)2S;

3) 12C+5H2+N2+20,=2CsHsNO2; 4) 6C+5/2H2+1/2N2+02,=CsHsNO>;

5) CeHsNH2+2H20=CeHsNO2+3Ho.

A3. Kakoe BbIpakeHHE CIIpaBeUINBO 1715 n300apHOii TeroeMKkocTd Cp 0JTHOTO MOJISL HI€aTbHOTO
rasa’?

1) (G—HJ ;o 2) (ﬁj ;o 3) (ﬁj ;o 4) (Qj ; 5) AU+W.
or ), aT ), aT ), ot )y

A4. JIng xakux BeUECTB crpaBeyiuBo cooTHouenue C, = Cy?

1) ToNIbKO AJIs1 TBEPIBIX; 2) TOJIBKO JJIS )KUJIKHX; 3) Ans uaeanbHbIX T'a30B;

4) st KOHACHCUPOBAHHBIX BEILIECTB; 5) TONBKO AJISt KPUCTAJUIMYECKUX CUCTEM.

AS. Yrto nokasbiBaeT BennunHa AH cructemsl pu €€ nepexojie u3 0JJHOr0 COCTOSIHUA B APyroe?
1) paboTy, COBEpIICHHYIO CHCTEMOM IIPH MOCTOSIHHOM JIaBJICHHH;
2) paboTy, COBEPIICHHYIO CHCTEMOH ITPU MIOCTOSIHHON TeMIepaType;
3) TemIoTy, OTJAHHYIO HJIU MMOTJIONICHHYIO CHCTEMO# ITPU MIOCTOSIHHOM JIaBJICHHH;

4) TemnoTy, OTIAHHYIO WK TIOTJIOIIEHHYIO CUCTEMOM MPH MOCTOSHHOM TeMIiepaType.
K Ka)xJaoMy 3aJaHUIO B nanb1 OTBE€THI, U3 KOTOPBLIX MOI'yT OBITH BE€PHBIMHM HECKOJBKO BAPDHUAHTOB. Bl)lﬁepl/lTe
BEpHbIE, 10 BameMy MHCHUI0, OTBETbI.

Bl BLIpa)KCHI/IC IIEPBOIo Hadajla TCPMOJUWHAMHKH, 3AIIMCAHHOC C HCIIOJIB30BAHHUCM TCILJIOTBI
nporuecca Q, umeeT BU:

1) Q = AU-W; 2) 8Q = dU+PdV;  3)8Q =PdV-dU;  4) Q = AU+W;

5) AU=Q+W; 6) AU =Q —W; HIW=AU+Q;  8)8W =dU-3Q.

B2. Beibepute Bce Bubl ypaBHeHus: Kupxroda:
1) AH? =AHZz, —AC, (T —298); 2) AH? =AH g, +AC, (T —298);

3) (—a(AH)j _AC,; 4 (—a(AH)j ~AC,;
T p

oP oT
5) (Mj —AC,; ) (Mj - AC, .
oV ); or )
B3. BeiOepute HHTEHCHBHBIC TTapaMETPhI IpoIlecca:
1) naBnenue; 2) macca; 3) oOwem; 4) Temneparypa; 5) KOHIIEHTpalus;
6) BHYTpEHHSISI DHEPTUS; 7) MOJIbHASL TETIJIOEMKOCTb.

3amanua C



Cl1. Ompenenute, kakoil (hyHKIMEH (COCTOSHUS WIIM TIPOIECca) SIBISIOTCS HIKEIIPUBEICHHBIE
byukimu (omseem npedcmasbme 6 sude nociedosamenvHocmu Oyks, nanpumep, AABA)?

1) snTanenusa AH; A) ynkus npouecca;

2) BHyTpeHHss sHeprus AU, B) ¢bynkuus cocrosnus.

3) TeruioTa Q;

4) naBnenue P;

5) paborta W.

C2. Ucnonp3ysl CIpaBOYHUK, HAWIUTE COOTBETCTBYIOIIHE MPHUBEICHHBIM BEIIECTBAM TEILIOTHI
croparus (AH?,.,, KJDk/MOIb) (omeem npedcmagvme 6 6ude nociedosamenvHocmu OYKs,

nanpumep, ABBJIT).

1) stunen CoHa; A) -4194,75;
2) caxaposa C12H22011(m); b) -3301,51;
3) stanon C2HsOHx); B) -5646,73,;
4) T'€KCaH C6H14(r); F) -1410,97;
5) 6enzon CsHe(r); M) -1370,68.

C3. Usmenenwne sutanbinun peaknud mpu T=298 K 2NaOH s+ CO21=Na2CO3s)+H20() paBHO

AH 3, = —126,4x/oic . . .
298 AR . Haiimute temmnoBoii s¢dext sToil peakuuu npu temmeparype 800 K,
WCIO0JIb3YS IaHHBIE O MOJIbHBIX TeroeMKocTsaxX BemecTs ([x/(monb:K). OTBet BIpasute B kK.

NaOH s COxn Na2CO3 () H20)
38,49 37,13 110,50 33,57
C4. Tlepexo1 CHCTEMBI U3 OJTHOTO COCTOSIHUS B JIPYTO€ BCICJACTBUE U3MEHEHHS XOTsI OBl OJTHOTO
rapameTpa Ha3bIBaeTCAl. ... .. (Hanuwume nponywennoe cioeo).
CS5. [TapameTp TepMOIMHAMUYECKONW CHCTEMBI, 3aBUCSIINA OT OOIIEro KOJMYECTBA BEIIECTBA B
CHCTEMeE, Ha3bIBACTCH. ... .. (Hanuwume nponywennoe ciogo).
BAPHUAHT Ne 3

K Ka)xJaoMy 3aJaHUIO A TaHbI HECKOJIbKO OTB€TOB, U3 KOTOPLIX TOJIbBKO OAUH BeprIﬁ. Bl)lﬁepl/lTe Bep]—[Llﬁ, mo
BameMy MHCHHUI0, OTBET.

Al. Kak sHTanbnus npouecca 3aBUCUT OT TEMIIEPATYPbI?

T, C T,
1) H$2=H$1+j?"dT; 2) HY =H? + [C,dT;
T T
T, T
3) AH? =AH? + [AC,dT ; 4) Hy =H + [AC,dT.
T T
A?2. KakoBO aHAJIUTHUECKOE BBIPAXKCHHUC | 3akoHa TepMO,Z[I/IHaMI/IKI/I?
1) 8Q = dU+3W; 2) 8Q = dU+dw; 3) dQ = dU+8W;
4) dQ = sU+dW; 5) dQ = 8U+3W.

A3. U3 npuBeieHHBIX HIDKE (popMyIT BEIOEpUTE Ty, KOTOpask CIIpaBeUIMBa TOJIBKO JUIS UI€AIBHOTO
rasa.

o(AH
1) Cp:((a—T

A4. Y10 takoe A H? 4, TaHHOTO BewecTBa? IT0 M3MEHEHHE SHTAJIBIIMH TIPH

j; 2)H=U+PV;3)(Z—$) =0; 4)8Q=dU+8W; 5)8W=PdV.
P T

1) wnarpeBanuu 3toro Bemiectsa ot 0 10 298 K;
2) peakinuu 0Opa30BaHUS 3TOTO BEIIECTBA U3 SJICMEHTOB;



3) peaknuu 00pa30BaHUS 3TOTO BEIIECTBA M3 IPOCTBIX BEIIECTB, B3SATHIX B MX HauboJiee
YCTOMYMBBIX COCTOAHUAX, ITpH T=298 K n napuuanbHbIX JaBIEHUSAX BCEX KOMIIOHEHTOB
ra3oBoii (ha3bl, paBHBIX | aTM;

4) peaxiiy OKUCIICHUS TAaHHOTO BEIIECTBA.

AS. Yto noka3zeiBaet BenuunHa AU cuctemsl npu e€ nepexoie U3 0JHOTO COCTOSIHUS B Apyroe?
1) pabGoTy, COBEpIICHHYIO CUCTEMOH MPH IMIOCTOSTHHOM 00BbEME;

2) paboTy, COBEPILIEHHYIO CHCTEMOM TP MIOCTOSTHHON TeMIIEpaType;

3) TemnoTy, OTAAHHYIO MJIM MOTJIOIEHHYIO CUCTEMOM IIPU IOCTOSSHHOM 00BEME;

4) TemnoTy, OTIaHHYIO WM MOIJIOIIEHHYIO CUCTEMOM MPU NOCTOSTHHON TeMIepaType.

K xaxnomy 3aganuio B 1aHbl 0TBeThbl, U3 KOTOPbIX MOIYT OBITb BEPHBIMH HECKOJbKO
BapuaHTOB. Bbi0epure BepHbIe, 10 BameMy MHeHU10, OTBETHI.

B1. BeiOepure xumuueckue peaxiuu, y KOTOPbIX M3MEHEHHE SHTAJIbIUU OO0Jbllle M3MEHEHUs
BHYTPEHHEN HEPrUu.

1) MgCO3(1s=MgO1s)+COxn); 2) 2Ho@)+02(=2H20¢);
3) H2Sn)+2NaOH g=Na2Se+2H200x); 4) 2C0O2()=2C0O1)+O2(r);
5) NH4Cl(sy=NH3+HCl); 6) CH4r)+CO2»=CH3COOHy).

B2. Kakue Benmnuunbl uMerOT pazmepHOCTh Jx/(Mosb K)?
1) Temmora Q; 2) padora W, 3) monbHas uzobapHas termioémkocts Cp,  4) sHTanbmus AH;
5) yauBepcanpHas ra3oBas MocTosiHaas R; 6) sHTpomHs S; 7) BHyTpeHHss sHeprus AU.

B3. YcnoBus, oTinyaromye n30JIMPOBaHHYIO TEPMOJIMHAMHYECKYIO CUCTEMY:

1) 3amac BHyTpEeHHEH SHEPTHH B U30JIMPOBAHHON CUCTEME TTOCTOSIHEH;

2) 3amac BHYTPEHHEH SHEPTUHU B U30JIMPOBAHHON CHCTEME HE MTOCTOSHEH;

3) uCKIIOYeH 0OMEH BEIIECTBOM U PHEPTUEH C OKPYXKAIOIIEH CpeIoi;

4) BO3MOKEH 0OMEH dHEPTHEH C OKPYXKAIOIIEH Cpeoil, HO UCKITIOUEeH 0OMEH BEIIECTBOM;

5) BO3MOKE€H 0OMEH BEIIECTBOM C OKPYXKAIOIICH Cpe1oil, HO UCKIIIOUEH 0OMEH YHEprUeH;

6) BO3MOKEH 0OMEH BEIIECTBOM U DHEPTUEH C OKPYKAIOIIEH Cpeoi.

Sapanusa C

Cl. Haiigute cooTBeTCTBHE MEXIy Ha3BaHHEM IIpoliecca M ero 0003HAYEHUEM U3 IPaBOrO
croJiona (omeem npedcmasvme 6 gude nociedosamenvHocmu o6yks, nanpumep, ABBJ/[ET).

1) u306apHHbIif; A) T=const;

2) N30TEePMHUYCCKHI; b) P=const;

3) U30XOPHBIN; B) T=const u P= const;
4) n300apHO-N30TEPMHUICCKHUI; I') T=const u V= const;
5) M30XOpPHO-U30TEPMHUUCCKHUI; 1) Q=0;

6) amnabaTHBIN; E) V= const.

C2. Haiimute COOTBETCTBHE MEXIY NMPUHAUIC)KHOCTHIO MapaMeTpa M YKa3aHHOW BEIMYMHOM
(omeem npedcmasvme 6 suoe nociedosamenvrocmu 6yke, Hanpumep, ABBAB).

BEJIMYNHA ITAPAMETP
1) Temneparypa T; A) 3KCTEHCHBHBI;
2) BHyTpeHHss sHeprus AU; b) nHTEHCUBHBIN.

3) naBnenue P;

4) MonbHas n300apHas TemIoEMKocTh Cp;
5) xonuentpaus C;

6) macca m;

7) 00béM V.



C3. Ilo TeruioraM cropaHusi O-TIIOKO3bI, B-PpyKTo3bl U caxapossl (B kJx/Moinb) mpu 25 °C
paccuntaiite Teroty rTuaposnu3a caxaposbl Ci2H22011+H20=CeH1206(o-rmoxosay T CeH1206(p-
dpyxrosa). OTBET BbIpaszute B KJ[K.

OL-TJIIOKO03a B-dbpykro3a caxaposa

-2802 -2810 -5644
C4. OrtHolIeHHE KOJMYECTBA TEIUIOTHI, MOJBEICHHOW K CHCTEME, K TOMY H3MEHEHUIO
TeMIepaTypbl, KOTOpPOE MPH 3TOM IMPOUCXOJUT, HA3BIBACTCA....... (Hanuwume nponywenHnoe
C080).

C5. IIpu MOCTOSIHHOM JIaBJICHUU WM 00BEME TETIOBOM 3((HEKT XMMHUECKOW PEaKIUU 3aBHCUT
TOJIBKO OT BHJA U COCTOSIHUSI UCXOTHBIX BEIIECTB U MPOAYKTOB PEAKIIMH, HO HE 3aBUCHT OT ITyTH
nepexosa (Hanuwiume, Kakoll 3aKOH CQhOPMYIUPOBAH).

Tema «BTopoii 3aK0H TEPMOIMHAMUKI

KonnokBuym 2

BAPUAHT Ne 1

K Ka)xKI0My 3a1aHUIO A AaHbI HECKOJIBbKO OTBETOB, U3 KOTOPbIX TOJbBKO OJIUH Beprlﬁ. Bl:lﬁepl/lTe Bepl—lblﬁ, mo
BameMy MHCHHUI0, OTBCT.

Al. 3BecTHO COOTHOIIIEHUE dSZ? . Korna cnenyer OpaTh 3HaK > 1 KOT/1a 3HAK =7

1) > nns HeoOpaTUMOTO TIpoIIecca B = 71l HU30TEPMHUYECKOTO;

2) > [Jig HEeU30TEPMHUUECKOTO MpoIiecca U = ik 00paTUMOTO;

3) > U1 U30TEPMHUUYECKOTO Mpoliecca U = AJIsi HEM30TEPMUUECKOTIO;
4) > 11 HeU30JMPOBAHHOM CUCTEMBI U = ISl H30JIMPOBAHHOM;

5) > nms HeoOpaTUMOTO TIpoliecca U = JIsl 00paTUMOTO.

A2. MoeT 71 QHTPOTIUS BEUIECTBA ObITh OTPUIIATEIIBHON?

1) ToJIbKO IPU HU3KUX TEMIEpATypax; 2) TOJIBKO IIPU BBICOKHX TeMIIepaTypax;
3) TOJIBKO AJIsi IPOCTBIX BEILIECTB, B3STHIX B UX HauOOJIee YCTOWYMBOM COCTOSIHUU;
4) na; 5) Her.
A3. YkaxuTe mpaBUiIbHYIO (GOPMYITY:
1) dH =Vdp+TdS + ) dn; ; 2) dH =—pdV +TdS + > ssdn, ;
1 1

3) dH = pdV +SdT = > pdn ;  4) dH =—pdV +SdT - ) zdn; ;
5) dH =-Vdp—TdS + ) zdn; .

A4. VKaxuTe NpaBuIbHYIO GOpMYyILy:
1) F=U-TS; 2) F=H-TS; 3) F=U+TS; 4)F=H+TS; 5) F<U+TS.

AS. VkaxuTe npaBuIbHYIO GOpMYIy:
1) (@) -v;2 (L) ==s; ) (@) =-S5, 4) (@j =-V;5) € -s.
ar ), aT )y ar ), oT ), ar J,

K xaxxnomy 3ananuio B 1aHbl 0TBeTbI, 3 KOTOPBIX MOTYT ObITh BEPHBIMH HeCKOJbKO BapUaHTOB. BuiGepute
BepHbIe, 10 BalmeMy MHEHHI0, OTBETBI.

B1. CpoiicTBa XMMHYECKOTO MOTEHIMAIa KOMIOHEHTA CUCTEMBI B OOIIIEM Cily4yae
1) ¢byHKIMS COCTOSIHUSL CUCTEMBI; 2) ¢yHKUUMs Tpoliecca;

3) sKCTeHCUBHas (PyHKIINS; 4) naTeHcuBHas (QyHKIMS;

5) dynkuus, paBHas TeIUIoTe mpoiecca;  6) ¢pyHKuus, paBHas paboTe mpoiiecca.



B2. Jlan psa yrBepkACHWIA, Kacarommxcs sHepruum [mObOca. YkaxurTe, Kakue M3 HHUX -
MIpaBUJIbHEIE.

1) yosu16 5Heprun ['n60ca paBHa mosie3Hoi paboTte mporecca;

2) yos1b sHeprun ['n66ca paBHa moHoi paboTte mpouecca;

3) pasmepHocTh 3Heprun ['n6oca kJ{x/(Moib-K);

4) pazmepHocTh 3HEeprun [ md6ca kJ[K/MOoIb.

3aganusa C

C1. HaiimuTe COOTBETCTBHE MEX Iy YaCTHBIMH IMPOHU3BOIHBIMH TEPMOIUHAMUYCCKIX (DYHKIUH U
rapameTpamu mnpoiiecca (omeem npedcmasbme 8 8ude NOCie008ameNbHOCmu 0YK8, Hanpumep,

ABFI).
W) 2] 9l o(&)
oT oV J; oS ), oV )
A)-S;Bb)S; B)P; IN)-P; )T, E)V;, X)-V.
C2. Hanmumure onpezaeneHne XUMUYECKOTO MTOTEHIIAAA.
C3. Hanumnre ypapHenue ['m60ca-I'enbMrobia jisi CHCTEMBI.

BAPUAHT Ne 2

K Ka)xKI0My 3a1aHUIO A AaHbI HECKOJIBKO OTBETOB, U3 KOTOPbIX TOJbBKO OJIUH Beprlﬁ. Bl:lﬁepl/lTe Bepl—lblﬁ, mo
BameMy MHCHHUI0, OTBCT.
Q ?

Al. Jlns KakuX MpoIeCCOB CIIPaBEUTMBO COOTHOIIeHnE dS=—

1) most mrOOBIX; 2) st TFOOBIX N30TEPMHUYECKUX; 3) st annabaTHBIX;
4) nnst M0OBIX 0OpaTUMBIX; S) ISl OOPaTUMBIX U30TEPMUUYECKUX.

A2. Kak cBsi3aHbI MEX 1y COO0 BEIMUMHBI U3MEPEHHUH SHTPOIIUH, SHTAJBITUN U TEMIIEPATYPHI IPU
(ha3zoBeIX TIepexoaax?

pas=2i 8S=aHT; gas--A gas- SR 5 as=aH,

A3. YkaxuTe MpaBUiIbHYIO GOPMYITY:

oFY . . oF) _s. F) v,
1)( )_V’ 2)(6Tj - 3)(51_5’ 4)(6T)p v
5>(8Tj _p.

A4. YKaxxuTte NpaBUWIbHYIO GOpMyITy:
1) dF =Vdp+SdT +Zy,dn, : 2) dF =-Vdp+SdT +Zy,dn ;

3) dF =—pdV —SdT +Z,u|dnl :4) dF =—pdV —SdT — z,u,dn ;
5) dF =Vdp +SdT —Zyidni :

AS. VkaxuTe npaBuIbHYIO GOpMYyIy:

1) G=U-TS+PV; 2) G=U-TS-PV; 3) G=U+TS+PV; 4) G=U+TS-PV; 5) GSU+TS+PV.

K kaxnomy 3aganuio B 1aHbl 0TBeTbl, H3 KOTOPBIX MOIYT ObITh BEPHBIMHM HECKOJIbKO
BapuaHTOB. BbiOepuTe BepHblie, no Bamemy MHeHHI0, OTBETHI.

B1. CgoiicTBa sHeprun ['m66ca KOMIIOHEHTa CUCTEMBI B 00IIEM CiTydae

1) ¢byHKIMS COCTOSIHUSL CUCTEMBI; 2) ¢yHKUMsA Tpoliecca;

3) sKcTeHCHBHAs (PYHKIINS; 4) uaTeHcuBHas QyHKIMS;

5) dynkuus, paBHas TEIUIoTe mpoiiecca;  6) GyHKUHMsA, paBHas MMOJIE3HOM paboTe mpoiiecca.



B2. [lan psig yTBepKICHUM, KacAtOIIUXCsl SHTPOIIUU. Y KaXUTE, KaKHe U3 HUX - PABUIbHbIC.

1) suTpOMIHUS — Mepa Oecropsiika CUCTEMBI; 2) SHTpONUS — TEIIOTA MPOLIECCa;

3) pa3MepHOCTh SHTpOIHHU KJ[K/MOJIB; 4) pazmepHocTh 3HTpOIHU KJ[x/(MO1B-K);
5) HTpONUS - SKCTEHCUBHAsI (PyHKIINS; 6) SHTPONHS - HHTEHCUBHAS (DYHKIIHSI.
3aganusa C

C1. Haiigute cOOTBETCTBUE MEXAY YaCTHBIMM IPOU3BOIHBIMU TEPMOIMHAMUYECKUX (QYHKIUN U

rnapameTpamu mnpoiiecca (omeem npedocmasbme 8 8ude NOCie008ameNbHOCmU OYK8, Hanpumep,
ABFI).

oG . oF\ . oH ) . ouU
b (51’ 2 (ﬁl’ % (ﬂ’ K (El'

A)-S;B)S; B)P; I)-P; )T; E)V; X)-V.

C2. Hanmumure noctynatsel || 3akoHa TepMOAMHAMUKHY.
C3. Hanummire ypaBHenue ['u60ca-I'enpmrombiia s mpoiecca.

BAPUAHT Ne 3

K kaxnaomy 3agaHuio A J1aHbl HECKOJIBKO OTBETOB, U3 KOTOPbIX TOJBLKO OJAWH BepPHbIii.
Bri0epuTe BepHbIii, M0 BammeMy MHeHHI0, OTBeET.
Al. Kak u3MeHsIeTCsl SHTPOIHS BEIECTBA MPH €ro HarpeBaHWHM TP MOCTOSTHHOM OOBbeMe WU
MOCTOSHHOM JaBJICHUH?
1) yBenuuuBaeTcs;  2) yMEHbILAETCS; 3) He u3MeHseTcs;
4) MOXET U3MEHATHCSI HEMOHOTOHHO;
5) Bo3pacTaeT NpONOPIHOHATBLHO H3MEHEHUIO TEMIIEPATYPHI.
A2. VYkaxure mnpaBwibHYyI0 GopMyaupoBky: «lIpu mocTOSsHHOM o00BeME W TeMIeparype
CaMOTIPOU3BOJIbHBIE MTPOLIECCHI UIYT B CTOPOHY...»
1) Bo3pacranms 3Hepruu [ mO6ca cuctemsl; 2) yObiBaHus HEeprun [ ndOca CUCTEMBI,
3) BO3pacTaHus SHTPOTIMH CUCTEMBI, 4) Bo3pacTaHus dHEpruu [ ebMrobiia CHCTEMBI;
5) yObIBanwms 3HEprUuu [ €IbMIoJIblIa CHCTEMBI.
A3. ITlpu kakom mporecce paboTa, coBeplIaeMas CHCTEMOH, JIOCTUraeT MaKCHMalIbHOTO
3HA4YEHHUs?
1) mpu U30TEPMUIECKOM; 2) nmpu HeoOpaTUMOM; 3) npu oOpaTuMOM;
4) npu aguabaTHOM; 5) npu KpyroBom.
A4. YxaxuTe MpaBUiIbHYIO GOPMYITY:
1) dG=Vdp+SdT +_ s4dn, ;2) dG =-Vdp+SdT + > zdn; ;3) dG =Vdp—SdT + > zdn; ;

I I 1

4) dG =—pdV +TdS+ > sdn ;  5) dG=VdT + pdT - > zdn; .

AS. YkaxuTe npaBUIbHYIO Gopmyiy:

1) H=U-PV; 2) H=U+PV, 3) H=U/PV; 4) H=U-PV; 5) H<U+PV.

K Ka)KJaoMy 3aJaHUIO B AaHbl OTBETHI, U3 KOTOPbIX MOI'yT ObIThH BE€PHBIMHM HECKOJBbKO BAPDUAHTOB. Bblﬁepl/lTe
BEpHbIE, 110 Bamemy MHEHHUI0, OTBETbI.

B1. CgoiicTBa sHepruu I'eapMrosbiia KOMIOHEHTA CUCTEMBI B 00ILEM cllydae

1) ¢byHKIMS COCTOSIHUSL CUCTEMBI; 2) ¢pyHKLUA Tpoliecca;

3) sKCTeHCUBHas (PyHKIINS; 4) naTeHcuBHas QyHKIMS;

5) ¢yHkims, paBHas TeroTe npouecca;  6) GyHKUUs, paBHas paboTe mpoiiecca.

B2. /lan psii yTBEpKACHUH, KACAIOUIUXCS SHTAIBIUH. YKaXHUTE, KAKUE U3 HUX - TIPAaBUJIbHBIE.

1) sHTaNBNUA — Mepa Oecropsika CUCTEMBI; 2) sHTaNbBUA — TEIJIOTa IpoIiecca;
3) pa3MepHOCTh dHTAIBIHNH KJ[>K/MOJIb; 4) pazmepHOCTh dHTANBINH KJK/(M0oIb-K);
5) SHTANBMUS - SKCTEHCUBHAS (DYHKITHS; 6) PHTANBIUS - UHTEHCUBHAS (DyHKIIHSL.

3amanua C



C1. HaiinuTe cOOTBETCTBHE MEXK/Y YaCTHBIMH MPOU3BOAHBIMHA TEPMOJANHAMHYECKIX (DYHKIUN U
napameTpamu mporecca (omseem npedcmasbme 6 6ude NOC1e008amenbHOCmu OYK68, Hanpumep,
ABFT).

o(%) 2(5) (&) o(&)
oP ). N J; oP ), EYDA

A)-S;B)S; B)P;, ID-P; DT, E)V,; X)-V.

C2. JlaiitTe ompeneneHusi CaMOIPOU3BOJIBHOTO, HECAMOIIPOM3BOJFHOTO M PaBHOBECHOTO
MIPOIIECCOB.

C3. Hammmure GopMyity XHMHYECKOTO TOTEHIMANIAa KOMIIOHEHTA IMPH TOCTOSTHHOM 00BbeMe U
TeMmepaType.

Tema «XumMnveckass kuHeTuKka. OcHoBHBIe MoHATHA. KaTaaus»
KoanoxkBuym3
BapuanT 1
K Ka)xKI0My 3a1aHUIO A AaHbI HECKOJIBKO O0TBE€TOB, U3 KOTOPbLIX TOJIbKO OAMH Bep]—[l:lﬁ. Bl)lﬁepl/lTe Bepl—l]:lﬁ, mo
BameMy MHCHHUI0, OTBCT.

Al. YkaxuTe onpesielieHHe CKOPOCTH TOMOTeHHOM peakiuu aA + bB — cC.

1) w=kC,Co; 2) w=2Cn 3) = L, gy we—19a .
v dr a dr
5 w=k d& dCe _
dr dr
A2. YKaxuTe pa3MepHOCTh CKOPOCTH PEAKITUH, TIOPSIOK KOTOPOH paBeH N=1.
1/2 2
7 MOTb MOTb MOJIb 1

2 »2) ; ) —— 4 —F—: 5 -—.

MOJIb - C Ja-C 7 .c 2 -c c

A3. [lopsakom peakiri Ha3bIBaeTCA

1) KOJMYECTBO Pa3IMYHBIX BHOB YACTHI[ HCXOHBIX BEIIECTB;

2) KOJIMYECTBO Pa3JIMYHBIX BUIOB YaCTHUIl HCXOJHBIX BEIICCTB U MIPOIYKTOB;

3) KOJMYECTBO YACTHUI[ MCXOIHBIX BEIIECTB, B3aMMOJICHCTBYIOIIUX B OJHOM 3JIEMEHTApHOM
aKTe IMpeBpaIleHHUS;

4) KOJMYECTBO YACTHIl, B3aUMOJCHCTBYIONINX M OOPa3yIoOIIUXCsA B OJHOM 3JIEMEHTAPHOM
aKTe IpeBpalleHHUS;

5) mokasatenb CTENEHH MPU KOHIEHTpAUuH B IuddepeHIraibHoi hopMe KHHETHYECKOTO
ypaBHEHUS;

6) mokaszarenb CTENMEHW MPHU KOHIEHTPAIlMM B HHTErPAlbHONH (OpMe KHHETHYECKOTO
yYpaBHEHUSI.

A4. Ot 4ero 3aBUCUT KOHCTAHTa CKOPOCTH peaKLuu?

1) OT mpPHPOABI BELIECTB U TEMIICPATYPBI;

2) TOJIBKO OT MPUPO/IbI BEIIECTBA,;

3) TOJIBKO OT TEMIEPATYPHI;

4) oT TeMIepaTypsl U BpEMCHH;

5) ot TeMmneparypbl 1 KOHIIEHTPALUH PEarnpyIOIIUX BEIIECTB.
A5. B KakMX KOOpOMHATax CIEAyeT CHpSMIIATH 3aBUCUMOCTh Ca(T), 4T0OBI yOemuThCs, 4TO
peakuus aA+bB—cC wuMeer TpeTuil TOpPSIOK, €CIM KMCXOJHBIE BEIIECTBA B3STH B
CTEXMOMETPUYECKOM COOTHOILIEHUU?



1) x=1, y=Ca; 2) X=1, y=1/Ca; 3) x=1, Y=InCa; 4) x=Int, y=InCa; 5) x=r,
2
y=1/ Ch,

K xaxnomy 3agannio B 1anbl 0TBeThI, U3 KOTOPBIX MOTYT ObITh BEPHBIMH HECKOJIbKO BApHAHTOB. BriOepure
BepHBIe, 10 BameMy MHEHHI0, OTBETHI.

B1. Huxe npuBesieHbl 351eMEeHTapHbIE OJHOCTOPOHHHUE PEAKIIUU, IPOTEKAOIUE B OJJHY CTaJAUIO.
Br16epuTe MOHOMOJICKYIISIPHBIC PEAKITHH.

1) A+B5D; 2)2A—D; 3)A—B+D; 4)A—-D; 5)2A+B—D; 6) AtB—D+E.

B2. Kakwe ypaBHCHHsI TPUMEHHUMBI I pacueTa KOHCTAHThI CKOPOCTH PEAKIUU BTOPOTO
nopsiaka’?

1 1 Cd-x)C;
l)kzlln&; 2)k:1(co_c); 3 k==— . (OB )(Zi
r C T r C,-C, (C, —-x)C,
111 1 (1 1
4 k=—| =-—1; 5 k== =-——1.
) ZT(CZ C§J ) z‘(C CO]

B3. B kakux ciydasx MOJIEKYJISPHOCTb U NOPSAJOK peakly HE COBIAJatoT?

1) [Is IpOCTBIX PeaKIHii

2) sl CIIOKHBIX PEAKITHiA;

3) JUIT TOMOTEHHBIX PEaKIlHii;

4) s reTepOreHHbIX PeaKIni;

5) nans peakuuii, rie pearupyronre BEIIeCTBa B3SAThl B CTEXHOMETPHUYECKOM COOTHOIIICHNUH;

6) must peakiuii ¢ M30BITKOM OJTHOTO M3 PEarupYOIIHX BEIICCTB.
3apanusa C
Cl. Haiigute COOTBETCTBHME MEXAY IMOPSAIKOM PEAKIMU U (GOPMYJION A1 pacuera BpeMEHU
moJTyripeBpariieHus (omeem npedcmasvme 6 sude nociedosamenvrocmu 6yke, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2,

In 2 1 Co

A) Tl/ZZT; B) Tl/Zzﬁ; B) T1/2 =§, F) TMZZW.
0 0

C2. Haiiiute cOOTBETCTBHE MEXY TOPSIIKOM PEAKIIMH U Pa3MEPHOCTHEO KOHCTAHTBI CKOPOCTH
(omsem npeocmasvme 6 sude nociedosamenvrnocmu Oyks, nanpumep, ABBIJ).

1) n=1; A) MOTb :
Jq+C
jZ2
2) n=2; b) ———;
MOJIb - C
ﬂl/Z
3) n=0; B ——;
) ) ]l/lO]lbl/2 - C
4) n=3; n—=-—;
MOJIb - C
5) n=1/2; mi
C
C3 Z[J'IH XUMHYECKOH pCaKknu NOJTYYCHBI KHHCTUYCCKUC JAHHBIC:
T, MUH 0 5 10 15 20 25
C, moas/n | 0,500 0,413 0,359 0,323 0,295 0,274

Onpe;[eJmTe MopsAA0OK pe€akuu METOJAO0M NNOJACTAHOBKH (OTBCT HaITMIINTE I{I/ICJ'IOM).

C4. Pacmomnoxure OJHOCTOPOHHUC PCAKIHUH, XaAPAKTCPU3YIOIIHUCCS Fpa(bI/IKaMI/I 3aBUCHUMOCTH
J'IOl“apI/I(bMa KOHICHTpAallMKu OT BPEMCHU (.III/IHI/II/I 1 - 4) B MNOPAAKC BO3PACTAHUSA KOHCTAHTBI
CKOPOCTH. (OTBCT HaImMIIMUTE IOCIACI0BATCIIbHOCTHIO I{I/ICGJ'I).



InC
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BAPUAHT Ne 2
K kaxaomy 3a1aHui0 A JaHbI HECKOJIBKO OTBETOB, U3 KOTOPbIX TOJBLKO OJUH BepHbIii. BbiOepuTe BepHbIi, 10
BameMmy MHEeHHIO, OTBET.
Al. Tlpm Kakux YCIOBHUAX KHMHETUKY XuMuyeckodl peakuun A+2B—C MoxHO omucarb

KHHETHYECKMM ypaBHeHuem thna W= kC A Cg8 ?
1) mpu BBICOKHX TEMIIEPATypax;
2) BJAJHM OT COCTOSIHHS PAaBHOBECHS;
3) Bcerja;
4) HUKOT[A;
5) BOJHM3M COCTOSIHHSI PABHOBECHSI.
A2. YkaxxuTe pa3MepHOCTh CKOPOCTH PEAKIIHH, TIOPSIOK KOTOPOW paBeH N=2.
1/2 1
) =
c

2
J MOJlb MOJlb MOJlb

) ———; 2 C D) ) —;
MOJIb - C Jq-C J -C ga -C
A3. MonekynIsipHOCTbIO PEAKIIMU HA3bIBACTCS
1)KOJIMYECTBO PA3TUYHBIX BUIOB YaCTHII UCXOIHBIX BEIIECTB;
2)KOJINYECTBO Pa3IMYHBIX BUOB YACTHUI] UCXOTHBIX BEIIECTB U MPOIYKTOB;
3)KOJINYECTBO YACTHUI[ MCXOIHBIX BEIIECTB, B3aMMOJICHCTBYIOIIUX B OJHOM 3JIEMEHTAPHOM
aKTe IMpeBpalleHHUS;
4)KONIMYIECTBO YACTHII, B3aUMOICHCTBYIONIMX M 00Pa3yIOIIUXCS B OJTHOM SJIEMEHTAPHOM aKTe

MIpEeBPALLCHUS;

5)mokasarenib CTEMEHH MPU KOHIEHTpAaNuu B IuddepeHraIbHoi hopMe KUHETHYECKOTO
ypaBHEHUS;

6)rokaszaresib CTENEHH TMPH KOHIIEHTPAIlMd B HHTErPAIbHON (OpMEe KHHETHYECKOTO
ypaBHEHHUS.

A4. Ot yero He 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIIUU?
1) OT mpHUpPOIbI BEIIECTB U TEMIIEPATYPHI;
2) TOJBKO OT MPUPO/IbI BEIIECTBA;
3) TOJBKO OT TEMIIEPATYPHI;
4) oT TeMIepaTypsl U BpEMEHH,
5) OoT BpeMeHHU M KOHIIEHTPALUH PEArnPYIOIIHX BEIICCTB.

AS5. B Kkakux KOOpAMHATAX CJIEAYeT CHPSMIATh 3aBHCUMOCTh Ca(T), 4TOOBI yOEqHUTBCS, YTO
peaKkuusd aA+bB—>CC HUMEET BTOpOI71 opAHOK, CCJIIM HCXOJHBIC BCIIECTBA B3AThHI B
CTCXUOMETPUUCCKOM COOTHOIIIEHUU?

1) x=1, y=Ca; 2) X=1, y=1/CAx; 3) x=t1, y=InCax;

4) x=Int, y=InCa;  5) x=1, y=1/C_.

K kaxnomy 3aganuio B 1anbl 0TBeThI, U3 KOTOPBHIX MOTYT OBITH BEPHBIMH HECKOJIbKO BApHAHTOB. BriOepuTte
BEpHbIE, 110 BameMy MHEHHUI0, OTBETHI.

B1. Huxe MPUBCACHBI 3JICMCHTAPHBIC OJHOCTOPOHHUC PCAKIHUH, ITPOTCKAOIINUC B OJHY CTAAUTO.
Bribepure OumolieKyssipHbIe PeaKLnu.

1) AtBoD; 2)2A—D; 3)A>B+D; 4)A—>D; 5)2A+B—oD; 6) A+B—>D+E.



B2. Kakue ypaBHEeHUs! IPUMEHHUMBI JIJIs1 PAaCYETOB KUHETUKU PEAKIIUI I1epBOTo nopsiaxa?

1) k=1 2 k=1(C,-C); 3 ker=nhC,~-InC;4)nc="Co.
r C T T
oi L[ 1) gy i1 1)
2r(C? C \c ¢,

B3. B kakux citydasx MOJIEKYJSIPHOCTb U MOPSAJIOK pEaKLIUK COBIAA0T?

1) uis IPOCTBIX peaKIHii

2) sl CIIOKHBIX PEAKIIHiA;

3) Ui TOMOTEHHBIX PEaKIlHii;

4) s reTepOreHHbIX peaKini;

5) nans peakuuii, Tie pearupyronre BEIIeCTBA B3SAThI B CTEXUOMETPHUYECKOM COOTHOIIICHNUH;

6) anst peakuuii ¢ U30BITKOM OJTHOTO M3 PEarHpYIOLIMX BELICCTB.
3aganus C
Cl. Haiigure cOOTBETCTBHE MEXAY MOPSIKOM peakuuu U (HopMmysol Juisl pacuera BpeMEHU
noJTyripeBpartieHus (omeem npedcmasvme 6 suoe nociedosamenvhocmu 6yke, nanpumep, ABBI).
1) n=1,; 2) n=0; 3) n=3; 4) n=2.

C, . 1 ~In2, B

A) 7, K B) 7., k<, B) 7,, at ) 7y, 22 .
C2. HaiimuTe COOTBETCTBUE MEXKAY HMOPSAIKOM PEAKIMH M Pa3MEPHOCTBEO KOHCTAHTBI CKOPOCTH
(omsem npedcmasvme 6 sude nociedosamenvrnocmu Oyks, nanpumep, ABBIJ).

1) n=0; A) MOJIb ;
a-c
jZ2
2) n=2; B) ———;
MOAb” - C
ﬂl/Z
3) n=1; B —;
) ) monpt'? ¢
4) n=1/2; I L
MOJIb - C
5) n=3; m .
c
C3. [Ins XuMHUUYECKOM PeakIMy MOJTYYEHbI CIAEAYIONME KHHETUYECKUE JIaHHbIE:
Co, Monb/n 0,5 0,7 0,9 1,2
T1/2, MUH 50,00 25,52 15,43 8,68

Omnpenenure NOpAIOK peakluu (OTBET HANHUILIUTE YUCIOM).

C4. PacnosnoxuTe OJHOCTOPOHHHE PEaKIUH, XapaKTepusyroluuecs rpagukaMu 3aBUCUMOCTH
norapu@ma KOHIICHTPAIIUU OT BpeMeHH (JTMHUH | —4) B mopsiike yObIBaHUS KOHCTAHTBI CKOPOCTH.
(OTBeT HaMUIIKNTE MOCJIEOBATETLHOCTHIO YHCEN).

InC
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BAPUAHT Ne 3
K kasxaomy 3aqaHuio A JaHbI HECKOJIBKO OTBETOB, U3 KOTOPbIX TOJILKO OAUH BepHbIiil. BbiOepuTe BepHbIi, 10
Bamemy MHeHMIO, OTBeT.

Al. YkaxuTe onpesieliecHHe CKOPOCTH TOMOTeHHOM peakiuu aA + bB — cC.

1) w=kC,Cy; 2)W=dCA; 3)W=—dCA; 4)W:_ldCA;
dz a dr
5) w=k dC, dC, .
dr dr
A2. YkaxxuTe pa3MEepHOCTb CKOPOCTH PEAKLUH, HOPIJOK KOTOPOH paBeH N=3.
1/2 2
1 MOTb MOJIb MOb 1

1) : 2) ; ) —— M —F—: 5H-—.

MOJlb - C Ja-C e n°-c c

A3. TlopsikoM peakiy Ha3bIBAETCS
1) KOJHMYECTBO Pa3IMYHBIX BHOB YACTHIl HCXO/HBIX BEIICCTB;
2) KOJIMYECTBO PA3JIMYHBIX BUJIOB YACTHUI] UCXOJHBIX BEIIECTB U MPOIYKTOB;
3) KOJIMYECTBO YaCTHIl MCXOJHBIX BEIICCTB, B3AaMMOJICHCTBYIOIIMX B OJJHOM 3JIEMEHTapHOM
aKTe IpEeBpallCHMUS;
4) KOJNMYECTBO YACTHII, B3aUMOJCHCTBYIONIMX U OOPa3yIOUIMXCS B OJHOM 3JIEMEHTAPHOM
aKTe IMpeBpalleHMS;
5) mokasartenb CTENEHH NPH KOHIEHTpaimu B quddepeHnmansHoi GopMe KHHETUIECKOTO
YpaBHEHHS,
6) mokaszaTenb CTEMEHW MPH KOHIEHTPAMU B HHTErpalibHON (opMe KHHETHYECKOTO
YpaBHEHHSI.
A4. Ot 4yero 3aBUCUT KOHCTaHTa CKOPOCTU peaKkiun?
1) OT mpUpPOBI BEIIECTB U TEMIIEPATYPHI;
2) TOJBKO OT MPUPO/IbI BEIIECTBA;
3) TOJILKO OT TeMIICPATYPhI;
4) oT TeMIepaTyphbl H BPEMEHH;
5) ot TeMmeparypbl ¥ KOHIIEHTPAIIUU PEarupyIOIIUX BEIIeCTB.
A5. B Kakux KOOpIMHATAaX CleAyeT CHpsAMIIATh 3aBUCHUMOCTh Ca(T), YTOOBI YOEAUTHCS, UYTO
peakiusi aA+bB—cC wuMeer TpeTuil TOpPSIOK, €CIM KCXOJHBIC BEIIECTBA B3STHI B
CTEXHOMETPUYECKOM COOTHOILICHUU?
1) x=1, y=Ca; 2) X=t1, y=1/CAx; 3) x=t1, y=InCax;
4) x=Int, y=InCa;  5) x=1, y=1/C_.
K Ka)xJaIoMy 3aJaHUIO B nanb1 OTBE€THI, U3 KOTOPLIX MOI'YT OBbITH BE€PHBIMHM HECKOJBKO BAPDHUAHTOB. Bl)lﬁepl/lTe
BEpHbIE, 110 BameMy MHEHHUI0, OTBETbI.
B1. Huxe npuBesieHbl 35IeMEHTapHbBIE OJTHOCTOPOHHHUE PEAKIIUU, TPOTEKAOIUE B OJTHY CTAAUIO.
Bri6epute MOHOMOJIEKYISIPHBIE PEAKIIHH.
1) A+B—>D; 2)2A—D; 3)A->B+D; 4)A—-D; 5)2A+B—>D; 6) A+tB—>D+E.
B2. Kakue ypaBHeHMs NpPUMEHHMBI JAJIsl pacueTa KOHCTAHThI CKOPOCTH pEaKUIUHd BTOPOTO
nopsaka?

1 1 Cl-x)C;g

1)k=1In&; 2)k=1(C0—C); 3 k==— B|n(% )(L;

r C T r C, -C, (C, —X)C,
pr-if L L) giYioL
27{C? C! r\C C,

B3. B kakux ciy4asix MOJIEKYISIPHOCTb U MOPSAIOK PEAKIIMU HE COBNAAAIOT?
1) s mPOCTBIX peaKiuii
2) JUIs CIIOXHBIX pPeaKIuii;
3) Ui TOMOTEHHBIX PEaKIuii;
4) IS TeTepPOTCHHBIX PEaKIHii;
5) JuIg peakuui, re pearupyrolire BenecTBa B3AThl B CTEXHOMETPUIECKOM COOTHOIIICHUH;



6) mns peakuuii ¢ U30BITKOM OJTHOTO M3 PEarvPYIOLINX BELICCTB.
3amanusa C
Cl. Haiigute COOTBETCTBHE MEXAY MOPSAIAKOM peakiuuu U (HOopMyNoi s pacuera BpeMEHU
NOJIyTIpeBpalleHHs (0meem npedcmagvme 6 ude nociedosamenvhocmu 0yke, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2.
In 2 1 C 3

A 1, =—; B) 7, = —; B) r,, = -2; ) 7,,=—->.

2T Y2 ke, Y2k Y2 ke
C2. Haiiaute cOOTBETCTBHE MEXIY MOPSIIKOM PEAKIMH U Pa3MEPHOCTHIO KOHCTAHTBI CKOPOCTH
(omeem npedcmasvme 6 sude nociedosamenvnocmu oOyks, nanpumep, ABBIT).

1) n=1: p) Mot
Jd-C
jZ2
2) n=2; 5
MOJb - C
ﬂl/Z
3) n=0; By — " .
) ) MOﬂbllz - C
4) n=3; r ——;
MOJIb - C
5) n=3/2; mi
C

C3. B peaknuu 2 mopsaka A+B—/J] HauyanpHBIE KOHIIEHTpanuu BemecTB A u B paBHbI,
cooTBeTrcTBeHHO 3,0 Moib/nm u 4,5 moinb/n. CxopocTh peakiuu paBHa 0,0015 mousb/n-c mpu
KOHIICHTpAIUK BemecTBa A 2,5 MoJb/l. PaccunTaiiTe KOHCTaHTY CKOPOCTH M CKOPOCTh PEAKITUU
MPU KOHIIEHTpAIu BemiecTBa B 2,8 MoJb/1. (OTBET HAMUIITATE YKCIIOM ).

C4. Pacnonoxxure OJHOCTOPOHHHE PEAKIMH, XapaKTepu3yloluecs rpadukaMu 3aBUCHMOCTH
jJorapu@ma KOHIEHTpalUd OT BpeMeHu (JuHuM | — 4) B mopsake BO3pacTaHHs KOHCTAHTBI
ckopocth. (OTBET HAMUIIUTE TTOCIIEIOBATEILHOCTHIO YHCEIT).

InC
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Tema «OCHOBHBIC IOHATHS, XaPAKTEPHCTHKH KOJUIOMIHBIX CHCTEM
KonsioxkBuym 4
BAPUAHT Ne 1

1. TIlo kakoMy npu3HaKy KIacCU(PUUUPYIOT AUCIEPCHBIE CUCTEMbI Ha BEICOKOANCIIEPCHBIE,
CpeAHEANCIIEPCHbIE U TPYOOIUCTIEPCHBIE:
1) Tlo cremeHn TUCHEPCHOCTH WIIH pa3Mepy YacTHI[ JUCIEPCHOMN (a3l
2) Ilo arperaTHOMY COCTOSIHUIO JHUCHIEPCHOM (a3bl U TUCIIEPCUOHHOM CPEJIbI;
3) Ilo B3anMOIeHCTBUIO TUCTIEPCHOM (a3bl U TUCIIEPCUOHHOM CPeJibl;
4) Tlo B3auMOEHCTBHIO YACTHIL JUCTICPCHON (ha3bl .
2. Ilo xkakoMy IpU3HAKY Kiaccu(PUIMPYIOT JUCTIEPCHBIE CUCTEMBI Ha CBOOOJHO- U
CBSI30/IUCIIEPCHBIE:



1) TIlo crenenu AUCIIEPCHOCTH;
2) Ilo arperaTHOMY COCTOSIHUIO JMCIIEPCHOM (a3bl U TUCTICPCUOHHOM CPEJIbI;
3) Ilo B3anMOJEHCTBHUIO TUCTIEPCHOM (a3bl U TUCIICPCUOHHOMN CPeJibl;
4) Tlo B3aUMOAEHCTBHIO YACTHIL JUCTICPCHON (ha3bl .
3. Kakas popmyiia COOTBETCTBYET ONPEACICHUIO «IUCIICPCHOCTH?
1) D=a (m) 3) D=r (m)
2) D=1l/a (M%) 4) D=a*r (M9
4. Kaxue u3 nepeynciIeHHbIX KiacCu(DUKAIMA AUCIEPCHBIX CHCTEM OTHOCTCS K 00IeMy
MIPHU3HAKY:
1) TIlo Buay mucnepcHo# ¢asbr;
2) Ilo pa3mepy yacTuil JUCIIEPCHOM (a3bl;
3) Ilo B3aMMO/ICHCTBHUIO YaCTHIL AUCTIEPCHON (a3bl;
4) Tlo crerneHu B3aMMOACHCTBHSI AUCTIEPCHOM (ha3bl M AUCTIEPCHOHHON CPe/Ibl;
5) Tlo arperaTHOMY COCTOSIHHIO JUCIIEPCHOM (pa3bl U JUCHIEPCHOHHON CpPElIbl.
5. Kakumu u3 mepedncieHHbIX CITOCOOO0B MOTYYatoT TUCTICPCHBIE CHCTEMBI:
1) ¢noranus;
2) menTH3aIus;
3) cmauuBaHHE;
4) nucHeprupoBaHME;
5) xoHmeHcanus;
6) anresms.
6. JlucriepcHasi cucTema — 3T0...(3aKOHYUTE MPEIJI0KEHHE).
7. Yro Ha3BIBAIOT AUCIEPCHOM (a3oii?
1) COBOKYNHOCTh N3MENBFYCHHBIX YACTHII;
2) cpemy, B KOTOpOW paBHOMEPHO pacIpe/ieieHbl YaCTUIIBL;
3) OKpYKaIOIIYIO )KHUIKOCTD;
4) OKpYXKAIOIIYIO )KUJIKOCTh U COBOKYITHOCTh H3MENbYEHHBIX YACTHII.
8. ... - CHICTEMBI COCTOSIIINE U3 YaCTHUI OJJHOT'O pazMmepa.
9. OcHOBHBIE IPU3HAKH JHUCIEPCHBIX CHCTEM:
1) rereporeHHOCTS;
2) BBICOKas pa3apoOIIEHHOCTD;
3) BBICOKasi pa3IpOOICHHOCTD U T€TEPOre€HHOCTB;
4) TOMOreHHOCTb.
10. Kaxkoii pazMep UMEIOT YaCTHIIBI B CPEIHEAUCIIEPCHBIX CUCTEMaX ?
1) 107-10°wm;
2) 10°-10%w;
3) 10°-10"m;
4) 10°wm.
11. CrumaBsl, 3aMOPOXKEHHOE MAcCyIO SBIISIFOTCST HMPEICTAaBUTENSIMH AUCIIEPCHBIX CHCTEM THIIA:
1) TBepmoe B XKHUAKOM; 3) JKHJIIKOE B TBEPJIOM;
2) TBEpIOE B TBEPIOM; 4) ra3000pa3HOE B TBEPIOM.
12. TTouBa, KMBbIE KJICTKH SIBIISFOTCS TPEACTABUTEISIMH JUCIEPCHBIX CHCTEM THIIA:
1) sxuaKoe B TBEpPIOM;
2) SKUJIKOE B KHJIKOM;
3) TBepHOE B KUIKOM;
4) ra3000pa3HOE B KUIKOM.
13. TymaH, obnaka SBJISIOTCS NPEICTABUTENSIMU JUCTIEPCHBIX CUCTEM THIIA!
1) sxmakoe B ra3000pa3zHOM;
2) KHIKOE B )KUIKOM;
3) KHUAKOE B TBEPIOM;



4) Ta3000pa3sHOE B KHUIKOM.
14. Hammcats GpopMyay MHULIEIIIBL:

BaClygus) + NaSOs —» BaSO4 4 +2NaCl
BAPHUAHT Ne 2

1. TIlo kakomy mpU3HaKy KIacCUPHUIMPYIOT AUCIEPCHBIE CUCTEMBI Ha TMO(UIbHBIC U THOPOOHBIE:
1) 1o creneHu AUCTIEPCHOCTH;
2) 1O arperaTHOMY COCTOSIHUIO JUCIEPCHOM (a3bl U TUCIIEPCHOHHOM CpPelbl;
3) 1o B3aMMOJICHCTBHUIO TUCIIEPCHON (ha3bl U TUCTICPCUOHHOI CPe/ibl;
4) 10 B3aMMOJEHCTBHIO YaCTHII AUCIIEPCHOM (HasHl .
2. Tlo kakoMy TpU3HAKY KIacCU(QUIMPYIOT JUCIIEPCHBIE CUCTEMBbI Ha OECCTPYKTYPHBIE U
CTPYKTYpHPOBaHHBIE:
1) 1o creneHu AUCTIEPCHOCTH;
2) 1O arperaTHOMY COCTOSIHUIO UCIEPCHOM (a3bl U TUCIIEPCHOHHOM CPellbl;
3) 1o B3aMMOJICHCTBHUIO TUCIIEPCHON (ha3bl U TUCTICPCUOHHOI CPeJibl;
4) 10 B3aMMOJIEHCTBHIO YaCTHII AUCIIEPCHOM (DasHI .
3. U3 npuBeneHHBIX HIDKE HOPMYJT BEIOEPUTE Ty, KOTOpasi CIIpaBeUInBa ISl YISIbHOM
MTOBEPXHOCTH:
1) Sy=S12/V
2) Syﬂzsl,z*v
3) Syﬂz V/ 51,2
4. Kakwue U3 mepeuncieHHbIX KIacCu(hUKannii MUCIEPCHBIX CUCTEM OTHOCSTCS K YACTHOMY
MPU3HAKY:
1) 1o BuAy AUCIIEPCHOI (as3sl;
2) 10 pa3Mepy YaCTHIL AUCIEPCHOM (ha3bl;
3) 10 B3aMMOIEHCTBUIO YAaCTHII AUCIIEPCHOM (haskI;
4) 1o cTeneHn B3aUMOAEHCTBUS AUCIEPCHOM (ha3bl U AUCIIEPCHOHHON CPEIBL;
5) 1o arperaTHOMY COCTOSIHHIO TUCIEPCHON (a3bl U AUCTICPCHOHHOM CPe/bl.
5. Kakumu U3 mmepedncieHHbIX CITOCOO0B OUHUIIAIOT KOJJIOUIHBIC PACTBOPHI?
1) menTuzanms;
2) nnanms;
3) AucHeprupoBaHue;
4) ynbTpaduabTpAIHS
5) Tukcorpornus;
6) sexTpoauaes.
6. JlucriepcHas cuctema — 3TO...(3aKOHYUTE MPETIOKESHIIE).
7. Uro Ha3BIBAIOT AWMCIEPCHOMN Cpemoi?
1) COBOKYMHOCTh N3MENBYCHHBIX YACTHII;
2) OKpYXAaIOILYI XHIKOCTh U COBOKYITHOCTh U3MEIIbUCHHbIX YaCTHUII,
3) cpemy, B KOTOpOil paBHOMEPHO pacipe/IeieHbl YaCTHIIbI.
8. ... - CHICTEMBI COCTOSIINE U3 YACTHUI PA3TMYHBIX Pa3MEpOB.
9. OcHOBHBIE IPU3HAKH JHCIEPCHBIX CHCTEM:
5) rereporeHHOCTb;
6) BbICOKas pa3apOOIEHHOCTD;
7) BbICOKasi pa3apo0IEHHOCTh U TeTePOreHHOCTb;
8) TrOMOreHHOCTb.
10. Kaxkoii pa3mep MMEIOT YaCTHIIbI B BEICOKOMCIIEPCHBIX CUCTEMaXx?
5) 107 —-10°m;



6) 10°-10°wm;
7) 10°-10" m;
8) 10°wm.
11. Monoko, ceipast He(Th, SBJISIOTCS NPEICTABUTEISAMH JUCIIEPCHBIX CHCTEM THIIA:
1) TBepmoe B KUAKOM;
2) Ta3000pa3HOE B KHIKOM;
3) IKHAKOE B KHIKOM;
4) ra3zoo006pa3Hoe B ra3000pa3HOM.
12. TIbu1b, MyKa SIBISIOTCS IPEICTABUTENSIMHU TUCIIEPCHBIX CHCTEM THIIA:
1) skuaKoe B TBEPIOM;
2) Ta3000pa3HOE B KHUIKOM;
3) TBepaOE B Ta3000pa3HOM;
4) ra3zo00pa3HOe B TBEPIOM.
13. TleHoruiact, xy1e0 SABISIOTCS MPEACTABUTEISIMU TUCIICPCHBIX CUCTEM THIIA:
1) ra3oo0pa3HOE B TBEPIOM;
2) Ta3000pa3HOE B KHUIKOM;
3) TBepIOE B JKUIKOM;
4) TBepioe B TBEPIOM.
14. Hanmcatp ¢hopMyiTy MUTIEIUTHL:
3BaCI2(H36) + A|2(SO4)3 —3BaS04+2AICI3

Tema «IloBepXHOCTHBIE SIBJICHUSD)
«AncopOums Ha TPaAHUIIE «KUTAKOCTh-Ta3»

KosnokBuym 5
BAPUAHT Ne 1

1.Kakue n3 popMyr OTpaxkaroT MOHSITHE TOBEPXHOCTHOTO HATHKEHUS?

a)Gz—d—C; 6)F=—£-d—a; B)O'Z—%; r)azg.
do RT dC dsS S
2. Kaxkas u3 GpopMyn oTpaskaeT IOHATHE OBEPXHOCTHOH aKTUBHOCTH?
do dC G
=== ; 6 g=-——|: - s
va-{5] o= we-S

3. IloBepxHocTHO-akTHBHBIMU BemecTBamu (IIAB) Ha3pBatoTCS BelecTna:
a) CII0cCOOHBIE MTOBBIIIATH IOBEPXHOCTHOE HATSKEHHE;
0) criocoOHbBIE TOHMKATH TTOBEPXHOCTHOE HATSKEHNUE;
B) CIIOCOOHBIE PABHOMEPHO PACHPENENIThCS MEXITYy 00beMOM (pa3bl U MOBEPXHOCTHBIM

cioeM;
F) IIpU paCTBOPCHUHN KOTOPBIX MTOBEPXHOCTHOC HATAKCHNEC HC U3MCHSICTCA.

4. Kaxkas u3 nIpuBeIeHHBIX KPUBBIX cOOTBETCTBYET [TAB:
G

N

oV



5. Kakwue u3 npuBeNeHHBIX BEIIECTB (B CiIydae BOAHBIX pacTBOpoB) oTHocsTcs K [IMAB:

a) BaSOy; r) NaCl,
0) K2SOy; ) HCI;
B) CsHyOH,; e) H2S0..

6. IloBepxHocTHO-HeakTUBHBIMU BeecTBamu (IIHAB) Ha3bIBaroTCs BelecTBa:
a) CroCOOHBIE MOBBIIIATH MOBEPXHOCTHOE HATSKEHHE;
0) crocoOHbBIE TOHUKATH TIOBEPXHOCTHOE HATSHKEHUE;
B) CIIOCOOHBIC PABHOMEPHO PACIPEIEISIThCS MEXKIY 00beMOM (pa3bl U MOBEPXHOCTHBIM
CIIOEM;
T') IpH pacTBOPEHUH KOTOPBIX TTOBEPXHOCTHOE HATSHKEHUE HE M3MEHSIETCSI.

7. Kakas u3 npuBeieHHBIX KpUBbIX cooTBeTcTBYeT [IMAB:

c
N

3

G, 2

1

oV

8. Mertoxs! onpeneneHns MOBEpXHOCTHOTO HATSHKEHHS OIPA3IEIAIOTCS Ha!
a) JUcIiepralliOHHbIE METOABI;
0) cTaTHYECKHE;
B) KOHICHCAITMOHHEIE;
T') THHAMHAYECKHE.
9. Kakme W3 TNpPHBENEHHBIX METOIOB HCIIONB3YIOTCA Uil ONpPEHCIEHHS IOBEPXHOCTHOTO
HaTsikeHus pactBopoB ITAB:
a) METOJ KalMJUIAPHOTO MOJHSTHUS )KUIKOCTH;
0) METO/I OTPBIBA KOJBIIA;
B) METOA HAauOOJBILEr0 JABJICHNUS My3bIPbKa I'a3a B )KUAKOCTH;
T') METOJ OTPBIBA KATLIH;
1) BCe TIepeunCIIeHHEIE.
10. Ilpum xakux yCIOBHSIX BEINONHsIETCS mpaBuio Tpayde-/{roxio?
a) ripu OonbpIIMX KoHIeHTpanusax [1AB;
0) Ipy KOMHATHOW TEMIIEpPaType;
B) P MaJIbIX KOHLIEHTPALMSAX;
T') 47151 IOJISIPHBIX PacTBOPHUTEIIEH;
) 47151 HEMOJIIPHBIX PacTBOPUTENEH;
e) aist [IAB ¢ HeOobIIIoi JUTMHOM YTIIeBOIOPOTHOTO PaiuKaa.

BAPHUAHT Ne 2

1. Kaxwue u3 popMyia oTpakaroT MOHITHE TIOBEPXHOCTHOTO HATSHKEHUS?



a)Gz—d—C; 6)F=—£-d—a; B)O'=—%; r)azg.
do RT dC dsS
2. Kakas u3 popmyst oTpaxkaeT HOHSTHE IIOBEPXHOCTHOH aKTHBHOCTH?
do dC
a) g @ ) 9 o B) O 3

3. TloBepxHoctHO-mHaKTHBHBIMU BemecTBamu ([IMAB) Ha3bIBaroTCSs BelecTBa:
a) CIIOCOOHBIE MOBBIMIATH MOBEPXHOCTHOE HATSKEHNE,;

0) criocoOHBIE TOHMKATH MOBEPXHOCTHOE HATSKEHUE,
B) CIIOCOOHBIC PAaBHOMEPHO PACIPEACIATHCS MEXITY 00beMOM (Da3bl U MOBEPXHOCTHBIM

CIIOEM;
T) IPU paCTBOPEHUH KOTOPBIX TTOBEPXHOCTHOE HATSKEHHE HE U3MEHSIETCSI.

4. Kaxkas u3 npuBeneHHBIX KpuBbIX cooTBeTcTBYeT [IHAB:

c
3
G, 2
1

5. Kakwue u3 mpuBeIeHHBIX BEIIECTB (B Ciyyae BOAHBIX pacTBOpOB) oTHOcATCS K [TAB:
a) C3H7COOH;
6) CsHoOH;
B) HzSO4;
F) C13H33COONa;
1) NaCl.
6. Kakune U3 npuBEIEHHBIX METOIOB MCIONB3YIOTCS JUIS ONPEACIECHHS TOBEPXHOCTHOTO HATSKCHUS

pactBopos ITAB:
a) METOJI KaTMILIAPHOTO MOTHSITUS YKUKOCTH;

0) METOa OTPHIBA KOJIBIIA;

B) METOJI HaNOOIIBIIIETO JABJICHHS My3bIPhKa T'a3a B )KUJIKOCTH;
T') METOJ OTPHIBA KATLUIH;

1) BCE TTEpCUHCIICHHEIE.

7. Meronpl onpeeneHus TOBEPXHOCTHOTO HATSHKEHUS TTOPA3ICIIIOTCS Ha:
a) MUCIIepPTalOHHBIE METOIBL;

0) cTaTHYECKHE;
B) KOHIEHCAITHOHHEIC;
') IMHAMHYCCKHE.
8. Kakas u3 npuBeneHHBIX KpUBBIX cooTBeTCTBYET [IAB:

G
3
G, 2
1

9. Kakwue u3 npuBeIeHHBIX BELIECTB (B CiIyyae BOAHBIX pacTBOpoB) oTHocsTes K [IMAB:



a) BaSOy; r) NacCl;
0) K2SOy4; 1) HCI;
B) C4H\OH; e) H2SO4.
10. [lpu xakux ycIoBHSX BBIOIHACTCS paBuio Tpayde-/liokmno?
a) nmpu OonbIIMX KoHIleHTparusax [TAB;
0) Ipu KOMHATHOH TEMIIEpaType;
B) MPH MaJIbIX KOHIIEHTPAIIHSIX;
T) Ui TIOJISIPHBIX PacTBOpUTENEHl;
) AJ1s1 HENOJMAPHBIX PacTBOPHUTEIIEH;
e) i [TAB ¢ HeOOMBIIO# ITMHOHN YIIIEBOIOPOIHOIO PajnKalia.

Tema 5
«CBOMCTBa TUCIEPCHBIX CHCTEM. Y CTOMYHUBOCTD TUCTIEPCHBIX CHCTEM
KoasoxBuym 6
BAPUAHT Ne 1

1. CmocobHOCTh KOMJTOUTHOW CHCTEMBI COXPAHSTh AUCIEPCHOCTB, T.€. pa3Mep YacTHIl BO BPEMEHH,
HA3BIBACTCH. ...eenveneennennn.
Koarynsupen Ha3bIBAETCA. .....euvvennnennn...
3. Uro Ha3bIBaeTCS MOPOrOM KOATYIISIIIH:
a) 00beM 30151, KOTOPBIH KOAryJIMPYeT Mo/ JIelcTBUEM | MOJISl 3JIEKTPOJINTA;
0) MUHIMaTbHAs! KOHLIEHTPAIUS 3JIEKTPOJINTA, PH KOTOPOH HAUMHAETCS KOATYIIALINS,
B) 00a BapuaHTa.
4. Koarymsmus — 3T0 caMOIIPON3BOIIBHEIN TPOIECC, KOTOPBIA TPHUBOJIHUT:
a) K yMEHbBIIICHUIO MeX(Pa3HON MTOBEPXHOCTH;
0) K yBeHYCHHUIO MeK(Da3HON TOBEPXHOCTH;
B) K YMEHBIIICHHIIO CBOOOIHOM TTOBEPXHOCTHON YHEPTHUH;
T') K YBETHYEHHIO CBOOOIHOM MMOBEPXHOCTHON IHEPTHUU.
5. Kakoe u3 mepedncienHbIX ornpeaeneHuii moqanasercs npaswry Llymema-Tapmu:
a) yeM OOJIbIIe 3apsi/1 KoaryIupyIoIero HoHa, TeM OOJIbIIle KOaryTupyIOmIasi ClIOCOOHOCTh
JJEKTPOJIHTA;
0) KOarymupyIOIIUM HOHOM SIBIISIETCS] IOH DJIEKTPOJINTA, IMEIOIIHH 3HAK 3aps/ia,
MIPOTUBOIIONIOKHEIN 3HAKY 3apsia KOJJIOWJHON YaCTHIIBL;
B) KOAryJTUPYIOMIUM JEHCTBHUEM 00JIaJjaeT TOT MOH 3IIEKTPONINTA, KOTOPBIA UMEET 3apsi
OJTHOMMEHHBIN 3apsiay KOJIJIOUIHON 4aCTULIBL.

n

6. Kaknumu cBOiicTBaMU MOHA ONPEAEISAETCS ero KoaryIHpyromas Cuia:
a) 3HAKOM 3apsijia HOHA;
0) BenmMuMHOM 3apsia NOHa;
B) pa3MepoM HOHa;
T') BCE MEePEYNCIIEHHOE.
7. Kakue n3 nepedncieHHbIX ypaBHEHUH UCTIONB3YIOTCS B KQUeCTBE KOJTHMYECTBEHHOM
XapaKTEePUCTHKH KOATYJISIINH:

dv Z
W=——. a=2.
a) dz 0) 7
1 1

8. daxTopbl arperaTUBHON yCTOWYMBOCTH JUCIIEPCHBIX CUCTEM TOPAa3NICIIIOTCS Ha:
1) TepMOIMHAMHYECKHE;
2) KUHETHYECKUE
Kaxkwue n3 nepeurcieHHbIX (PaKTOPOB OTHOCATCS K TIEPBOI, a KAKHE KO BTOPOIA:



a) DIIEKTPOKHHETHYECKHUE,
0) a7CcOpOIMOHHO-COIbBATHBIC;
B) SHTPOIUITHEIE;
T') CTPYKTypHO-MEXaHUYECKHE;
1) TUAPOTMHAMHYECKHE.
9. Tlpu Koaryasiuu 30515 3JICKTPOIUTAMH PA3IIHYAIOT:
a) HEUTPaTM3aMUOHHYIO KOATYIISLHUIO;
0) KOHIICHTPAIMOHHYIO KOATyJISIUIO;
B) CMECBHIO JABYX DJICKTPOJIHUTOB;
T) ABJIEHUE HEMPAaBUIBHBIX PS/IOB;
) Bce TIepeunCIeHHbIE.
10. MnanddepeHTHBIH SMEKTPOTAT — OTO. .. eneeneneenennnnenn.

BAPHUAHT Ne 2

1. CnocoOHOCTh KOJUTOUIHOM CUCTEMBI COXPAHATh PABHOMEPHOCTD pacipe/iesieHus AUCIePCHOM
a3kl B IMCIIEPCUOHHON CPEIE HABBIBACTCS ... uvvenenenennennn.
2. Uro Ha3bIBaeTCS MOPOrOM KOATYJISIIIH:
a) 00eM 307151, KOTOPBIA KOAryJIMpyeT Mo AecTBUEM 1 MOJIS 3JIEKTPONINTA;

0) MUHIMaJTbHAs! KOHIIEHTPAIHS 3JIEKTPOIINTA, TPH KOTOPOH HAYMHAETCS KOATYIISIIHS;
B) 00a BapuaHTa.
3. HazoBuTe npu4MHBI, KOTOPHIE MOTYT IIPHBECTH K KOATYJISIIHHA KOJTOUIHOW CUCTEMBI:
a) HarpeBaHMEe U OXJIAXKICHUE;
0) AeficTBUE PIEKTPOMArHUTHBIX TOJIEH;
B) MEXaHHYECKOEC BO3ICHCTBUC;
T') IefiCTBHE BUIUMOTO CBETA;
1) 00JTydeHrE JICKTPOMAarHUTHEIMHA YaCTHIIAMH;
€) mo0OaBIIeHHE DIIEKTPOJIUTOB;
K) BCE BBIIIIE ITEPCUUCICHHOE.
4. Koarymsmus — 3T0 caMOIIPON3BOIIBHEIN TPOIECC, KOTOPBIA TPHUBOJIHUT:
a) K yMEHbBIIIEHNIO MeK(a3HOU TTOBEPXHOCTH;
0) K yBeIHMIEHUIO MeX(a3HON TOBEPXHOCTH;
B) K YMEHBIIIEHUIO CBOOOIHON MTOBEPXHOCTHOIN DYHEPTUH;
T') K YBETHYEHHIO CBOOOIHOM MMOBEPXHOCTHON IHEPTHUU.
5. Kakoe u3 mepedncienHbIX orpeaenenuii moqanasercs npaswry Lymsna-Tapmu:
a) yeM OOJIbIIe 3apsi/1 KoaryJIupyIomero HoHa, TeM OOJIbIIIe Koaryaupyrolias ClloCOOHOCTb
JJEKTPOJIHTA;

0) KoaryJIupyroLM HOHOM SIBJISIETCSI HOH JIEKTPOJIMTA, UMEIOILMI 3HAK 3apsiaa,
MIPOTHUBOIIOJIOKHBIN 3HAKY 3apsiia KOJUIOMIHON YaCTULIBL;

B) KOAryJIUPYIOLIMM JCHCTBUEM 00JaaeT TOT HOH 3JIEKTPOIUTA, KOTOPBIA UMEET 3apsiz
OJTHOMMEHHBIN 3apsiay KOJUIOMIHON YacTULIbI.

6. Kakumu cBOWCTBaMHU MOHA OMPEACISICTCS €ro KOAryJIUPYIOIIas CHia:
a) 3HAKOM 3apsijia MOHa;
0) BeNMMUMHOM 3aps/ia NOHA;
B) pa3MepoM HOHa;
I') BCE NIEPEUHCIICHHOE.
7. Kakue u3 nepeyrcaeHHbIX YPaBHEHUN UCIOMb3YIOTCS B KAUECTBE KOIMMYECTBEHHOM
XapaKTEPUCTUKU KOATYIISAIHH:

dv VA
W=——. a=2.
a) a7’ 6) 7
1 1
wVe=¢ D CGc=a 78

8. q)aKTOPBI aneFaTHBHOﬁ YCTOfI‘lPIBOCTH JAUCTICPCHBIX CUCTEM IMOAPA3ACIIAIOTCA HaA:



1) TepMoaMHAMUYECKHE;

2) KHHETUYECKHE.
Kakue u3 nepeuncieHHbIX (aKTOPOB OTHOCATCS K IEPBOH, a KaKUe KO BTOPOH:
a) DIIEKTPOKHHETHYECKHUE;
0) a7CcOpOIMOHHO-COIbBATHBIC;
B) PHTPONUITHBIE;
T) CTPYKTYPHO-MEXaHUYECKUE;
1) TUAPOAUHAMUYICCKHE.
9. Tlpu Koaryasiuu 30515 3JICKTPOIUTAMH PA3IIHYAIOT:
a) HEUTPaTN3aMUOHHYIO KOATYIISLHUIO;
0) KOHIIEHTPALMOHHYIO KOATYJISLHUIO;
B) CMECBIO JIBYX DJIEKTPOIUTOB;
T') SIBJICHUE HETIPaBIIbHBIX PSJIOB;
1) BCE TIEpEUNCIICHHBIE.
10. HenHaudpepeHTHBIN 3MEKTPOIUT — ITO. . e .veneneenennanne..

Kpumepuu oyenku Konniokeuymoe:

Kaxp1ii mpaBMIIbHBIN OTBET Ha BOIIPOC B BapuaHTte 1 Oai.

Kaxxnpiit HenmpaBmibHbIN 0TBET — 0 OaioB.

Pemrenne 3amaun: OLEHMBAETCS XOJ PELIEHUS WM IMPAaBUIBHOCTh YHWCIIEHHOTO OTBETA.
3aza4ya OLEHUBAETCS B COOTBETCTBUH C YPOBHEM CIIOKHOCTH.

HabpanHnoe konuuecTBO Oa/uioB MNPUBOAUTCS K MaKCUMaJbHOMY B IHPOLEHTHOM
BBIPAKEHUH, T.€. CTyJeHT HaOpan 24 Oamia u3 28 BO3MOXKHBIX. DTO cocTaBisieT 86%. [lepeBon
IIPOLICHTOB TECTA B YETHIPEX-0aIbHYI0 CUCTEMY CIEAYIOIIAs:

[IporeHTsI <61 61-72 73 - 86 87 — 100
Bamer <3,6 3,6-4,3 4,4-5,2 5,3-6
OreHka Komnoksuym 3 4 5

HE CHaH







