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Ilepeuens komnemenyuil u UHOUKAMOPOE OOCHUIICEHUA KOMNEMEHUUIL C YKA3AHUEM INAN0E POPMUPOBAHUA 6 NPOUECCe 0CE0EHUA OUCHUNIUHDL
Komnemenyus: OIIK — 2 ciocobeH npuMeHSITh OCHOBHBIE 3aKOHBI M METOIbI HCCIIEJOBAaHNI €CTECTBEHHBIX HAYK JUIS PEIICHHMS 3a1a4 MPpoeCcCHOHATBHON
JeSITEIbHOCTH.

Hnouxamopuol 0ocmuiceHUsA KOMNEeMeHyuu:

OIIK 2.1 3HaeT OCHOBHBIE 3aKOHBI U METO/IbI MCCIEJOBAHUH €CTECTBEHHBIX HAYK, UCIIOIb3yEeMble AJISl PEILICHUS 3a1a4 B 00IaCTH IPOU3BOJACTBA IPOLYKTOB
MIUTAHUS U3 PACTUTEIBHOTO CHIPbSL.

OIIK 2.2 ymeeT NpuMEHATh CTaHAAPTHBIE METOJUKH U3MEPEHUsI TapaMEeTPOB ChIPbs, MOIy(PaOpUKaTOB U TOTOBBIX M3/ACIHI IPU MPOU3BOJACTBE MPOILYKTOB MUTAHHUS
13 PACTUTCIIBHOI'O ChIPbA.

OIIK 2.3 BnazieeT HaBBIKAMH MTPOBEICHHS CCIIEIOBAHUN M aHAJIH3a MOTYYCHHBIX Pe3yJIbTaTOB ISl PEIICHUS 3a/1a4 B O0JIACTH MPOU3BOJICTBA MTPOIYKTOB TUTAHUS U3
PacTUTENBHOIO CHIPHSI.

Huouxamoput Omanwl popmuposanus 6 npoyecce 0c60eHUA OUCYUNTTUHDBL
docmudiceHus (yrazamo ¢ce memut u3 PIIJ])
Komnemenyuu Jexyuu Ilpakxmuueckue Jlabopamopnuie Kypcosoii Ouenounoe cpeocmeo
3anamus, 3auaAmua npoexm
nadopamopmulii (paboma)
HPAKMUKYM
OIIK-2.1 Tema 1, Tema 2, Tema | He npedycmompenul Tema 2, Tema 4, He Jlabopamopnas paboma.
3, Tema 4, Temas, Tema Tema). npeodycmompeHul Konnoxseuym. 3auem c
6. OLIEHKOH
OIIK-2.2 Tema 1, Tema 2, Tema | He npedycmompenvi Tema 2, Tema 4, He Jlabopamopuas paboma.
3, Tema 4, Tema3, Tema Tema). npeoycmMompensvl Konnoxeuym. 3auem c
6. OYeHKOU
OIIK-2.3 Tema 1, Tema 2, Tema | He npedycmompenvi Tema 2, Tema 4, He Jlabopamopuas paboma.
3, Tema 4, Tema3, Tema Temas. npeoycmMompensvl Konnoxeuym. 3auem c
6. OYeHKOU




IlIkana ouenusanusn

Hudgposoe
sbipasicenue

Buvipasicenue 6
oannax:

Cnosecnoe
svipasicenue

Kpumepuu oyenku unouxamopoe 0ocmudicenus npu
dopme konmpons - 3auem

5

om 87 0o 100

Omauuno
(3aumeno)

O1eHKa «3a4TEHO» BBICTABILSIETCS CTYACHTY, €CIIH
OTBETHI Ha BOTIPOCHI 110 TEMaM JTUCIUILTHHBI
TIOCJIEI0BATEIILHBI, JIOTUYECKH U3JI0KEHBI, JOITyCKAIOTCS
HE3HAYUTEIIbHBIC HEIOYETHI B OTBETE CTYICHTA, TAKUE
KaK OTCYTCTBHE CaMOCTOSTEIIHOTO BBIBO/IA, PEUCBHIC
OIMOKH U TIp.

om 73 0o 87

Xopowo (3aumeno)

OHeHKa «3a4YTEHO» BBICTABIIAICTCA CTYACHTY, €CIIN
OTBETBI Ha BOIIPOCHI 110 TEMaM AUCIUTIIINHBI
NOCICA0BATCIIbHBI, JIOTUYCCKU U3JI0KCHBI, JOITYCKAOTCA
HE3HAYUTCIIbHBIC HEJOYCThI B OTBCTC CTYJACHTA, TAKHC
KaK OTCYTCTBHC CaMOCTOATEIIbLHOI'O BBIBOAA, PCUCBLIC

OIMOKY U TIp.

om 60 00 73

Yooenemeopumenvn
0 (3aumeno)

OLeHKa «3a4TEHOY BBICTABIISACTCS CTYICHTY, €CIH
OTBETHI Ha BOMIPOCHI IT0 TEMaM JTUCLIHIUTHHBI
MOCIIEJOBATEINbHBI, IOTUYECKU M3JI0KCHBI, TOITYCKAOTCS
HE3HAYUTENIbHBIC HEOYETHl B OTBETE CTYACHTA, TAKUC
KaK OTCYTCTBHE CaMOCTOSTEIILHOTO BBIBOJIA, PEUCBbIC
OIIMOKH U TIp.

0o 60

Heyooenemeopumen
bHO (He 3aumeHo)

OHGHKa «HE€ 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIU
CTYACHT HE 3HACT OCHOBHBIX MOHATHUN TEMBI

JUCHUIIINHBI, HC OTBCYACT HA AOIOJHUTCIBHBIC U

HaBOAAMIME BOIPOCHI ITpEnogaBaTeIIA.

Hepeuenb OUECHOUYHbIX cpe()cma no Oucuunﬂuue

«@Du3uueckan u KoUIOUOHAS XUMUS)

5 cemecmp — ounasn ¢popma odyuenusn

Ouyenounvle cpeocmea Kon-6o0 Min, Max,
oannoe(oazoenvlit | 6an106(NoGLIULIEHHDLIL
YPO6eHb) YPO6eHb)
Jlabopamopuasa paboma 4 4*6=24 4*10=40
Konnokeuym 8 8*7,5=36 8*7,5=60
3auem 60 100
Hmozo 60 100




MuHHCTEepCTBO HAyKH U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02UYECKULL
Kageopa - OXBT
Hanpasnenue 19.03.02 «ITpoiyKThl NUTAHUS U3 PACTUTEIHHOTO CHIPHS»
[Tpoduns/mporpamma: «TexHonorus xneda, KOHIUTSPCKAX U MAKAPOHHBIX M3JICITHI»

Bonpoce! /141 3ayeTa ¢ OlleHKOM M0 AUCIUIIJIMHE
«Puznueckasi 1 KOJJIOHIHAA XUMHUSI»
(5 cemecTp)

1. Xumudeckoe paBHOBecHe. 3aKoH JeicTBus Macc. BeiBog OCHOBHBIE OTIpeIeIeHus U TIOHSATHS
XMMHUYECKOH TEpMOJMHAMMUKHM (cUCTeMa, mapameTrp, (QYHKLUHS COCTOSIHMS, IPOLECC).
Buytpennsist sHeprus, Temiora u padora. CBsS3b MEXIY HUMH.

I[TepBblii 3aKOH TEPMOAMHAMUKH, POPMYIUPOBKU U MAaTEMATUYECKOE BBIPAKEHHE.

3. Tepmoxumus. TeroBbie 3h(HEKTHI peakiuii Mpu U30XOPHOM B H300apHOM mporeccax. CBsi3b
MEXJy TepMOJMHAMMYECKHMMM BEIMYMHAMU H300apHBIX M HM30XOPHBIX HPOIECCOB. 3aKOH
I'ecca u cnencTBus U3 HeroO.

4. TennoemkocTh BelecTB. M30xopHast U u300apHas TEIUNIOEMKOCTH. 3aBUCUMOCTh TEIJIOBOIO
addexTa peakuu oT Temreparypsl, 3akoH Kupxroda, ananus ypasuenust Kupxroda.

5. IlpubnmxeHHoe W TOYHOE HMHTErpupoBaHHe ypaBHeHMs Kupxroda um pacdersl TEIIOBBIX
s dexToB mpu 1060 TEMIIEpaType.

6. Camonpon3BOJIbHBIE, paBHOBECHBIE M HECAMOIPOM3BOJbHBIE TMpolecchl. JlBa MeTona
OTIpeNieNIeHUs] BO3MOXKHOCTH, HAaINpaBIICHWS M TIpeJiesia TPOTEKaHUS CaMOIPOU3BOIBHBIX
IIPOLIECCOB.

7. ObpaTtumble U HEOOpaTUMBIE MPOILECCHl. DHTPONUS Kak Mepa Oecropsiaka. DHTpPONUS U
TEpPMOJIMHAMHYECKasi BEPOSATHOCTh. YpaBHeHHE bosibimana. TepMoguHaMudeckuid B3I Ha
SHTPOIIHIO.

8. BTopoii 3aK0H TepMOIMHAMUKH, MAaTEMAaTHUYECKOE BbIPA)KEHHE.

9. DHTpoONUS KaKk KPUTEPHA HAIPABICHHOCTH CAMOTIPOU3BOJIBHBIX MIPOIIECCOB.

10.Oueprus 'u60ca n sueprus ['enbMronbpa, ux CBsi3b ¢ padOTOM Mporiecca.

11.Tepmonunamuyeckre (YHKIMM Kak KPUTEPUU HANPABIEHHOCTH CaMONPOM3BOJBHBIX
IIPOLIECCOB.

12. Xumuueckuii MOTeHIIHAT.

13. XuMudeckoe paBHOBecHe. 3aKOH JieiicTBHS Macc. BeiBog OCHOBHBIC ONpee/ICHUS U TOHATHS
XUMHUYECKOH TEpMOJMHAMUKH (CHUCTeMa, Napamerp, (QYHKLUUS COCTOSHHUSA, MpPOIEce).
BHyTpeHHsIs sHEpTHs, TeTuioTa U padoTta. CBsI3b MEXKIY HUMHU.

14.Crioco6b! BeIpaskeHHsI KOHCTAHT PAaBHOBECHSI M CBA3b MEXAY HUMU. XMMHUYECKOE PaBHOBECHE
B T€TEPOTECHHBIX CUCTEMaX.

15.U30otepma Baut-I'opda u ee ucnonp3oBaHue i ONpeNeNeHUs] HAlpaBJIEHUs] MPOTEKAHUS
XAMHYECKOW PEaKIUH.

16.3aBrcHMOCTH KOHCTAHTBI PABHOBECHSI OT TEMIIEpaTyphl (ypaBHEHHE H300aphl U M30X0phl BaHnT-
I'odda): ananmm3 ypaBHeHHs n300apHhI.

17 . UnTerpupoBanue ypaBHeHHUs n300apsl Bant-I'odda.

18.3aBrcMOCTh KOHCTAHTHI PAaBHOBECHS OT JIaBJICHUs, ypaBHeHue [1nanka, ero aHamms.

19.VYpaBuenue uzobapsl Baut-I'opda u ypaBHenue Ilnanka kak KOJMYECTBEHHOE BBIpa)KEHUE
npunnuna Jle [larenbe.

20.da3oBoe paBHOBecHE, MOHATHS «dazay, «KOMIIOHEHT», «CTereHb cBOOOAbI». [IpaBmio ¢a3
['u66ca. Knaccudukanus cucteMm B COOTBETCTBHH ¢ MpaBuiioM ¢as ['ud6ca.

no



21.O1HOKOMIIOHEHTHEIE CUCTEMBL.

22.Tennosbie 3G dexTrl Ga3oBbIX nepexonoB. Y paBHenue Knanelipona — Kimaysuyca.

23.PacTBOpBl. XapaKkTEepUCTHKA M CBOIMCTBAa PacTBOPOB, CIIOCOOBI BBIPAKEHHSI KOHIECHTPAIHA.
WneanbHble, mpenenbHO pa30aBlieHHbIE U PeabHbIE PACTBOPBI.

24.]JlaBneHne HACBIICHHOTO TMapa Haj pacTBOpoM. 3akoH Payns. OrpunarensHbie H
MOJIO’KUTEJIbHBIE OTKJIIOHEHUSI OT 3aKoHa Pays.

25.]lnarpaMMbl  «JIaBJICHHE - COCTaB» W «TeMIepaTypa - COCTaB» JKUAKHUX CHCTEM C
HEOTrPaHMYEHHOW B3aMMHON PacTBOPUMOCTHIO KOMIIOHEHTOB. 3akoHbl KoHOBasoBa.

26.Ileperonka M peKTU(UKALUS JBOWHBIX JKUAKUX CHUCTEM C HEOTPAHWUYCHHOW B3aWMHOM
pPacTBOPUMOCTHIO KOMIIOHEHTOB.

27.JIByXKOMIIOHEHTHBIE PAcTBOPBI, OAMH W3 KOMIIOHEHTOB KOTOpOro Heneryd. IloBblmieHue
TEMIEpaTypbl KUIIEHUS, MOHIKEHUE TeMIlepaTyphl 3amep3aHusi pacTBopoB. OmpeneneHue
MOJISIPHOM Macchl PacTBOPEHHOTO BemiecTBa (30ynuockomnus U kpuockonus). Koappumument
Baut-T'odda i. Kospdunuent pacnpeneneHus 1 3aK0H pacipeaeieHust. DKCTPaKIIHS.

28.Xumuueckasi KuHeTHKa. [IOHATHS CKOPOCTH M KOHCTAaHTBI CKOPOCTH PEaKIMH. 3aBHCUMOCTh
CKOPOCTH peakUuu OT KOHIeHTpanuu. OOmui ¥ YacTHBIA MOPSAKU PEaKlUu, MOHATHE
MOJIEKyJIIpHOCTH. BbeiBog ypaBuenwmit 0, 1, 2, 3 mopsiaka peakuuu. MeToabl ONpeaesieHUst
MOPSIKA PEAKIIHH.

29.KuHeTnka CIOXHBIX pEaKUWi: OOpaTHMBIX, TMapajuIeIbHBIX U  IOCIEA0BATEIbHBIX.
3aBHCHUMOCTh CKOPOCTH peakiuu ot TemmepaTypsl. [IpaBmio Baut-I'odhda u ypaBHeHue
Appennyca. JIBa MeToa pacyeTa SHEPTUU aKTHBALINH.

30.Lennsbie peakuu. CTaauu 3apoxACHUS, POCTa U OOpBIBA LICTIH.

31.Tunsr poroxumuueckux peakuuii (PXP). 3akoHBI HOTOXUMUH.

32.I'ereporeHHbIe MPOIECCHl U UX CTA/IUU.

33.OCHOBHBIE MOJIOKEHUS 1 0COOCHHOCTH KaTaju3a.

34 KUCIOTHO-OCHOBHOM ~ T'OMOTEHHBI  KaTallu3, 3aBUCUMOCTb  KOHCTAHTBl ~ CKOPOCTHU
cnenuduyeckoro karaausa ot pH cpenbl.

35.0c00eHHOCTH reTepOreHHOT0 KaTaansa.

36.DepMeHTaTHBHBIN KaTaln3.

37.IIpenmet KoUIOMIHOW XUMUHU. OCHOBHBIE TOHATHSI.

38.KonmuecTBeHHbIE XapaKTEPUCTHKH JUCTIEPCHBIX CHCTEM.

39.Kimaccudukanust JUCTIEPCHBIX CHCTEM: 110 00IIEMY MPU3HAKY, TI0 YaCTHOMY MTPHU3HAKY.

40.HOB€pXHOCTHO€ HaTsXKCHUC. 3KCHCpI/IM€HTaJ'II>HI>Ie MCTOABI ONPCACICHUA MOBEPXHOCTHOI'O

HaTSHKCHHUS.
41.1TAB, IIMAB u [THAB.

42 .YpaBHenue ancopounu ['n60ca. Ananus.

43.IToBepxHOocTHast akTuBHOCTH. [IpaBuiio Tpay6Ge-/{tokio.

44 .OcHOBHBIC TIOHATHUS U KJIACCU(DUKAINS aICOPOIIMOHHBIX MTPOIIECCOB.
45.KonnuecTBeHHbIE XapaKTePUCTUKH aJCOPOIIHH.

46.YpaBHeHue ajcopOruu ['enpu.

47.YpaBHeHue ajncopounu Opeinmxa.

48.0OCHOBHBIE TCOPHH AJICOPOIIHH:

49.Teopust MOHOMOJIEKYIISIpHOI ancobumu Jlenrmiopa;

50.Teopust momMMONeKyIIpHOU agcopOruu [onsHu;

51.Teopus BOT.

52 MonekymnspHas agcoporus. OCOOCHHOCTH.

53.Monnas aacopbuus. Ocobennoctu. @akTopsl, BIUSIONIME HA JAHHYIO aICOPOLIUIO.
54.Nonno-oomenHas anacopOius. OcoOeHHOCTH.

55.ITostHOE cMauuBaHKe, TIOTHOE HECMAuYUBaHKE, HETIOJIHOE CMauyuBaHHE
56.Anre3us u Koresusl.

57.IlonyyeHue TUCHIEPCHBIX CUCTEM.

58.0uncTKa TUCTIEPCHBIX CUCTEM.



59.CTtpoeHune MUIICIUIBL.

60./IBa BUa yCTOMUMBOCTH TUCIIEPCHBIX CUCTEM.

61.Koarymsauus. [IpaBuna xoarymisinuu.

62.KuneTrnka Koaryasiuu JIeKTPOJIUTOB.

63.bricTpas 1 MeTIeHHAsT KOATyJISIHSL.

64.Teopust yCTOWYMBOCTH U KOAryJIALUU THO(DOOHBIX TUCTIEPCHBIX CUCTEM.
65.DakTopsl ycTOWUMBOCTH JTMO0GOOHBIX 30iei. KomtongHas 3amura.

66.Bubl KOaryasuy 3IEKTPOIUTAMHU.

67.D1eKTPOKMHETUYECKIE CBOWMCTBA JUCIEPCHBIX CHUCTEM: OJIIEKTpodope3, 3SIEKTPOOCMOC,
MOTEHIIMAT CeTUMEHTAIINH, TTOTCHIIAAT TCUCHHMSI.

68.11lytu o6pazoBanus JI23C.

69.Ctpoenue JIDC.

70.Bnusiauie pa3inuyuHbIX (PaKTOPOB Ha IJIEKTPOKMHETUYECKUI MOTEHIMAI. MeToAbl OlpeIeTIeHHs
AIEKTPOKUHETUYECKOTO MOTEHIIMANA.

71.MonexkynspHO-KMHETUYECKHE CBOMCTBA AUCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBHKEHUE.

72. Tnddy3us. 3akons! auddysun. Y aensHbiil motok auddysuu.

73.0cmoc. OcMOTHYECKOE JIaBIICHHE.

74.CenumenTanusi. CemuMeHTallMOHHAS YCTOWYUBOCTD.

75.11Torok nuddy3un 1 MOTOK CEANMECHTAIINH.

76.CeqMeHTALIMOHHBINA aHAINS.

77.9KcriepuMEeHTaNbHBIE TPUEMbI CETMMEHTAI[MOHHOTO aHAN3a.

78.0nTHuecKre CBOMCTBA TUCTIEPCHBIX CUCTEM.

79.Paccesinuie cBeta. YpaBHeHus Pases (ananusz).

80.IToromenue creta. 3akoH byrepa-Jlambepra-bapa.

81.0nTrueckne METO/IbI UCCIICIOBAHUS KOJIJIOUTHBIX PACTBOPOB.

82.Ctpykrypoobpa3oBanue. TUIIBI CTPYKTYP.

83.Cas3HO-1ICTIEpCHBIE CUCTEMBI. J[Ba THIA CTPYKTYp (110 Pebunnepy)



MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit denepanun
HwxHeKkaMCKHil XUMUKO-TEXHOJIOTUYECKUI HHCTUTYT (prnan) heaepaabHOro
roCy/1IapCTBEHHOI'O OIOPKETHOTO 00pa30BaTEIBHOIO YUPEKIACHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHckuii HalMOHAIBHBIN HCCIEN0BATENIbCKUNA TEXHOJIOTHUECKUI YHUBEPCUTET)
Dakynbmem- mexHoI02UYECKUl
Kageopa - OXBT
Hamnpasnenue 19.03.02 «IIpoayKThl TUTaHUS U3 PACTUTEIBHOTO ChIPbS
[Tpoduns/mporpamma: «TexHonorus xneda, KOHIUTEPCKUX U MAKAPOHHBIX U3JICTHI»

KomiuiekT 3aianuii 11 1a060paToOpHbIX padoT
o qucuuiuimHe «Ou3ndeckas ¥ KOJUTOUTHAST XUMUS

5 cemecmp

«TepMozmnaMmca (l)a30BOF0 PaBHOBECUS

JlabopaTopHnas padora Nel
«IKCNEePUMEHTAILHOE U3YUeHe PABHOBECHUS KMIKUIi pACTBOP — HACBINIEHHBII ap B
JBYXKOMIIOHEHTHBIX crucTeMax. [locTpoenue nmarpaMmMmbn)
[{enb pabOTHI: M3YYHUTH PaBHOBECHE MEKAY JKUIAKOCTHIO M IMApOM M IMOCTPOUTH PAaBHOBECHYIO AHArpaMMy
«COCTaB-TeMIIEpaTypa KUIICHUS TBOWHOM KHUIKOH CHCTEMBD» (CMECH JETyYHUX KOMIIOHCHTOB).
Ipwopkl ¥ peaKTHBHL:
1. Cocyn 1uist IEpEroHKy;
2. Kombonarpeareis;
3. KunsatuiabHUKY;
4. TepmomeTp;
5. X0n0AMIIbHUK;
6. Cuctema "arieToH - H30MPOIMIIOBEIA CIIUPT";
7. Pedpakromerp

B o0mem ciydae cocTaBel paBHOBECHBIX KHJIKOCTH U T1apa B CHCTEME JICTYIHX CMECEH He COBMAMAIOT JPYT
¢ apyroM. Ha yka3aHHOM pa3iH4Yuy COCTABOB SIBICHHE IEPETOHKU (pa3lesieHUs) KOMIOHEHTOB CMECH, KOTOpPOe
LIMPOKO MCIIOJIb3YETCS AJIS OJyUYEHUS! YUCTHIX KUAKOCTEH.

Ecmu mpurotoBuTH psj OMHAPHBIX CMECed HEOTPAHWYCHHO DPACTBOPHMBIX JKHUAKOCTEH, ONPEACIHTh HX
TEeMIepaTypy KUICHUS MpH aTMOC()EPHOM JaBICHHU U COCTaBBl PaBHOBECHBIX (a3 (map + >KUAKOCTH), TO Ha
OCHOBAHUHMU JOTHUX HOAHHBIX MOXET 6BITI) HOCTpOGHa JII/IanaMMa «TeMHepaTypa KHUIICHUS — COCTaB» IJIsd
HCCJIEIOBAHHON CUCTEMBI.

Takas nuarpamMmma xapakTepusyeT (ha30BbIe PABHOBECHS B CHCTEME, KOTOPBIC TMOIYHMHSIOTCS TMPaBHITY
I'u66ca.

Ilopsinok BeINOTHEHHsT PA0OTHI

1. Cocyn ans neperosku (puc. 1) yepe3 nummd 3amonHuTe Ha 2/3 ero 00bEMa HcciaeryeMon KUAKOCTh0. J1Jist
MpeJOTBPAaIIeHUsT OyPHOTO KUIIEHUS U epedpoca )KUIKOCTH OIYCTHTE B He€ 2-3 KycOodKa KUpI4a, 0OBIYHO
HA3bIBAEMBIX «KHUISITHIBHUKaMUy». [IpoBepbTe TOKa BOJBI B XOJOJUIbHUKE.

2. Bxirouute KonOoHarpeBaTeNib W JOBEAMTE JO PAaBHOMEPHOrO  KumeHus. [lpu  H3y4eHUU
JIETKOBOCIUIAMEHSIOIIMXCS U TOPIOYHX )KUAKOCTEH HEOOX0ANMO cOOMI0AaTh MaKCUMAIIBHYIO OCTOPOKHOCTD
U TI0JIE30BAThCA HATPEBATEIbHBIMA IIPHOOPAMH 3aKPBITOTO THIIA.

3. 3a temmeparypy KUINECHHUS CICIyeT MPUHSITH CPEAHIOI U3 BEJIMYHH TEMIepaTyphl Havyaia U KOHI[A epruoja



oTOOpa KOH/IeH CaTa.

4. Tlocne oTbopa KOHAEHCATA OTKIIOYUTE H YOSPUTE KOJOOHATpEBATENb.
5.  Ompenenute coctaB KOHIEHCATA.
6. Pe3ynpTaThI OMBITOB 3amUIIATE B Ta0M.1 (JUTI CHCTEMBI «alleTOH — N3OTIPOITIIIOBBIN CITHPTY).
/ OBRETHRIA XONoOHNEHKHE
/ TepmomeTp
Kapman gna cbopa
KOHOeHCETa
= KpaH ana cnvea
I / KOHABHCATA
[MeperoHHeld kyb
Puc. 1. IIpubop CeHTOCTaBCKOTO.
Tabnuna 1
No Konnentpanus [Toka3zarens Konnentpanus Temneparypa kumnenusi, °C
pPacTBO | MCXOJHOTO PacTBOpa MIPETOMIICHUS KOHJICHCaTa
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CoctaB coOpaHHOTO KOHJEHCaTa, KOTOPBIM NPUHUMAIOT DPAaBHBIM COCTaBy PaBHOBECHOTO TMapa MpH
TEMIIepaType KHUICHHUS PacTBOpA, OIPEACSIIOT pepakTOMETPUUECKAM MeToaoM. Ilokaszarenb MpeoMIICHUS
pacTBOpa JIMHEHHO 3aBUCHUT OT €T0 KOHIIEHTPAIINH, BHIPAXKEHHOH B 00beMHBIX J0JsX W.

0 _ VB 1
VIRV (1)
At Vg

OnpezneneHre coctaBa KOHJICHCATa MPOU3BOAUTCS 1O KaTHOpOBOYHOMY rpaduky. i1 ero mocTpocHus
MU3MEPSIOT MOKA3aTeH MPEIIOMIICHHS YHCTHIX KOMIIOHCHTOB alleTOHA M M3OIPOMIIIOBOTO CHHPTA (WM €CJIA HEeT
YBEPEHHOCTH B YHCTOTE MCXOJHBIX KOMIIOHEHTOB, JIJIsl KOH/ICHCATa, COOPAHHOTO MPH OIPEICIICHIH TEMIIEPATYpP MX

o 0
KHTICHHS) ¥ TPOBOJIAT HA TpaduKe 3aBUCUMOCTb ITOKa3aTelsl MPEOMIICHUS N 0T 00BEMHOM J0TH WB KOMIIOHEHTA
aIleTOHA, COSAMHSIONIYIO TIOTy4YeHHbIE 3HaueHus (puc. 2.).
n n
4

g

Wg=0 Wy Wg=1
Puc. 2. KaJ'H/I6pOBO'{Ha$[ npsaMas 4jid onpeacJaeHus coctaBa KOHACH CATa.
OHpe)IeJ'IeHI/le CoCTaBa PAaBHOBECHBIX (1)23 H MOCTPOCHHE THArPAMM
I[.Hﬂ OmpeaAc/iIcHUd CoCTaBa MOTYT OBbITb MCIIOJIb30BAHBI pa3jnvdHble METObL 00BEMHOr0 HIIH




MHCTPYMEHTAIILHOTO aHAIHN3a.

Jl1st oOpraHr9ecKuX KUIKOCTEH MOIB3YIOTCS N3MEPEHNEM TIOKA3aTeNs MpeIoMIIeHUs. M3MepsiroT mokasaTenn
MPEJIOMIIEHHSI HCXOIHBIX PACTBOPOB H3BECTHOT'O COCTABA U YHCTHIX BEIIECTB. Jlasiee BRIUECpINBAIOT KATMOPOBOYHYIO
KPHUBYIO 3aBUCHMOCTH TTOKA3aTeIs IPEIOMIICHHUS OT cocTaBa. [1o 3Toi KannmOpoBOYHON KPHUBOM, 3HAsI TOKA3aTENb
MPEIOMIICHHS KOHJICHCATA, ONPEEIIIIOT €T0 COCTaB.

KonmuecTBeHHBIH cOCTaB pacTBOPOB BEIPAKAIOT pPa3IHYHBIMK crocobamu. OmHako Ha JuarpaMmax
PaBHOBECHSI «KHAKOCTh — TIap» COCTaB OOBIYHO BBIPAKAIOT B MOJIBHBIX IOJIIX WIM MOJISIPHBIX mpoueHTtax. Jlis
nepeBosia OObEMHBIX POLICHTOB B MOJISIPHOE HaJ0 CHAyasla HalTH YUCII0 MOJICH KaXKJJ0ro KOMITIOHEHTA.

rme vi - o0bEMHAS TOJs i-TO KOMIIOHEHTA B PacTBOPE;

YoM
P

- MOJICKYJISIPHBIH 00BEM i-r0 KOMIIOHEHTA B YHCTOM BHIIC:
Mi - MOJIEKYJISpHBIH BeC i-r0 KOMITOHEHTA,;
Pi— IUTOTHOCTH KOMIIOHEHTa, I/CM°.

I[anee HaxXoIiAT JOJrO i-rO KOMIIOHEHTA B pacTBOpEC MO YpaBHCHUIO

N.

rae Y Nj - CyMMa 4uciia MoJield BceX KOMIIOHEHTOB B CMECH.

MounsipHsrii ipouieHT onpeaensercs kak N 100.

J7st MOCTpOeHUsI UarpaMMBI «TeMIepaTypa KHIICHHUs - COCTaB» Ha OCH aOCLUCC OTKIIaJbIBAIOT COCTAB B MOJL.
%, a Ha OCSIX OpJMHAT — TEMIIEPATyPbl KMIICHNS YNCTHIX BELIECTB M N3yYCHHBIX pacTBOpoB. Kaxaoii Temmneparype
(kpoMe TeMneparyp KUIEHHs YHCTHIX BEIIECTB) COOTBETCTBYIOT JIBE TOUKH, OMPEEIISIOIINE COCTaBbI )KUIKOCTH U
paBHOBecHOTO ¢ Hel rapa. CoeanHsIsi COOTBETCTBYIOIIUE TOUKH, OJIYYAtOT JIBE KPUBbIC; KPUBYIO KHUIAKOCTH U 1apa.
AHanu3 NnoJy4eHHOH AuarpaMmbl IPOBOJIST Ha OCHOBE 3akoHOB KoHOBasoBa 1 npaBuiia ¢as.

[Tocne nepecyera cocTaBa pacTBOpa M Iapa B MOJIBHBIE JIOJIM CTPOSAT JHarpaMMy COCTOSIHUSI cucTeMbl. Ha
rpaduke B KOOpAMHATAX COCTaB — TEMIIEpPAaTypa HAHOCIT TOUYKH, 00pasylolliue JBE 3aBHCHMOCTH: 3aBUCHMOCTb
TEeMIepaTypsl KUIIEHHS OT COCTaBa PAacTBOPa W 3aBHCHMOCTH TEMIIEpaTypbl KHUIICHHS PacTBOpa OT COCTaBa
paBHOBecHOro napa (puc. 3). CoeauHss 3TH TOUKH, ITOJIYIAOT TUArPaMMy COCTOSIHHSI CHCTEMBIL.

t.°C & 4 1.°C

a0

Hp 1
Puc. 3. [TocTpoerne quarpaMmbl COCTOSTHHSI CHCTEMBI paCTBOP — TIap.



«OcHoOBHbIE TOHATHS KOJLIOWAHOIH xumun. [ToryyeHne KOJIOUAHBIX CHCTEM»
JlaGopaTopHasi padora Ne2
«ITony4enue 30/1eii METOAOM KOHIACHCALMI
Llenv padompr: TOTydEHNE TUIPO30JIEH METOAOM KOHJIEHCAIIUH;
HaOJIroIeHNE SBICHUS ONaJIeCLUEHIINH.
Ilpu6opbi u peakmuewl: ICXOAHBIE PACTBOPHI IS NOTYUEHHS KOJIJIOUAHBIX CUCTEM, KOHUUECKHE KOJIOBI,
MUIETKU ¥ Habop mpoOHpoK, OropeTku Ha 50 MII, BOPOHKH, MEPHBIE LIMIINHAPHI, KIOBETHI C
TUIOCKOTAapaJIeIbHBIMHA CTEHKaMHU M IPOCKIMOHHBINA oHaph 1711 HabIroaeHus Konyca TuHmans.
Konmponwsnsie 6onpocwi: npeaMeET KOUIOUIHON XMMUH; OCHOBaHHBIE IIOHSTHSA: AUCHepcHas ¢asa,
JHCTIEpPCHAsl cpela, JUCIIEPCHOCTD; YCIOBUS MOIyUYSHHS CTA0MIBHBIX KOJUIOMIHBIX CUCTEM;
JUCTIEPTUPOBAaHUE U KOHJCHCAIHS; (PU3NUECKUE U XUMHUYECKIE METOIBI TOJTYUYCHUS 30JIel METOJIOM
KOHJICHCALIUH; CTPOCHUE MULIEIUT; HETTU3ALHS.
Teopemuueckoe ssedenue

Huctunnuna «Koiouanas XuMus» n3ydaet GU3NKOXUMHIO JUCIIEPCHBIX CHCTEM U
MOBEPXHOCTHBIX siBNeHM. KotonagHoe cocTosiHre -BHICOKOJUCIIEPCHOE (CHITBHO Pa3IpoOIeHHOe)
COCTOSIHHE, B KOTOPOM OTAEJIbHBIE YaCTHLII IPEACTABIAIOT CO00I1 arperaTsl, BKIIOYAIOLINE MHOXXECTBO
MoJiekyd1. [lockonbKy pa3IpoOaeHHOE BEIIECTBO BCETIa HAXOAUTHCS B KAKOH-THOO Cpeie.MOXKHO CUUTATh
,UTO KOJUTOMTHBIEC CHCTEMBI COCTOSIT MUHIUMYM U3 IBYX (a3: ofHa (a3a -4aCTHIIbI BENISCTBA HA3bIBACTCS
JUCTIEpCHOM (OHA TUCKPETHA), IpyTasi — IUCIIEPCUOHHON cpenoil (oHa HenpephIBHA). YacTHITBI
JUCTIEpCHOM (ha3bl pactpeieNieHbl B ANCIIEPCHOHHOHN cpeie.

[To MHTEHCHUBHOCTH B3aUMOJICHCTBHSI MEXTY TUCIICPCHOM (Da30i M TUCTICPCUOHHON CPeIoi
KOJIJIOMJIHBIE CHCTEMBI MTOJIPa3JIeNISIOTCS Ha 1uoghuabhbie N auogodnvie. Kpurepunm MexdasHoro
B3aUMOJICHCTBUS ABJISIETCS] IOBEPXHOCTHOE HATSHKEHUE HA TpaHuLle pasznena ¢a3 o1.2. M3BecTHa
KPUTHYECKasi BEJIMYMHA TOBEPXHOCTHOTO HATSDKEHUS Gyp, PaBHast 1%10-5 [x\M2 (Tak Ha3bIBaeMbIit
kputepuii Pebunnepa). [pu 612 < 6 «p crcremMa cunrtaercst TnodmibHou. [Tomyyaercs oHa myTem
CaMONPOM3BOJIBHOTO AUCIIEPTUPOBAHMS BEIIECTB B AUCIEPCUOHHOM Cpelie ¥ IOATOMY SIBIISIETCS
TEpMOJIMHAMMUYECKH ycToMunBO#. [IpruMepom Takoil cucreMsl sBisiercs pactBop IIAB B Boze, Hampumep,
pactBop MbuIa. [Ipu 612 > 6, cucTeMa nropoOHa. Takas cucTemMa cCaMONPOU3BOIBEHO TTIOIYUUTHCS HE
MOXKET, U151 ee 00pa3oBaHus He00X0AuMa 3aTparta padoThl U3BHE, YTO JENIAET €€ MPUHIHUITNAIBEHO
TEPMOJIMHAMUYECKONA HEyCTOMUUBOM.

B ocHoBe cuHTe3a TM0)OOHBIX CUCTEM JIEKAT CIEYIONINE TPUHIINIIBL.

1. {nst Toro uto6sl 61,2 0110 GoJIbIIe GKpP, HEOOXOAUMO MOJ00paTh JBa KOMIIOHEHTA, HE PACTBOPHMBIX
JpyT B IpyTe, T.e JucnepcHas (asza He JoKHA PacTBOPSITHCS B TUCIIEPCUOHHOMN cperie.
2. BemectBo, sBNISIONIEECS TUCTIEPCHOM (ha30H, TOHKHO 00J1aaTh ONPEACICHHON CTEIEHBIO

1
JUcTiepcHOCTH. J{MCepcHOCTh — BENMYHMHA, 0OpaTHas quaMeTpy dactul: D = 2

Cucremsl ¢ pasmepom gactun 10° — 107 cM Ha3bIBaeTCs 30058MH ( €CIIM TUCIIEPCHOHHOM Cpeoi
SIBIIIETCS BOJIa — 3TO THIPO30JIH, €CIIH JIro0ast Apyras cpeaa — auo30iu). CUCTEMBI, y KOTOPBIX pa3Mep
9aCTHI[ HAXOJUTECS B npesenax oT 102 qo 10° cM, OTHOCATCS K CYCIIEH3UAM U SMYIIbCHSIM.

3. Ilomy4ueHHBIE YaCTHUITHI TUCTIEPCHON (ha3hl JOIHKHBI PABHOMEPHO

pacripenensaThCs B IUCIIEPCHON Cpe/ie, HAXOAUTCS B OPOYHOBCKOM JBMXKEHUH U IIPHU STOM HE CIUTIATHCS
JIPYT C APYTOM, TO €CTh KOJUTOHMIHAS CHCTEMA JIOJDKHA OBITh CTaOWMIBHOM. [IJ1s 3TOH 11eTn IpUMEHSIOT
crienagbHbIe T0OABKH - cTa0MIM3aTOphl. IMH MOTYT OBITH TOBEPXHOCTHO-aKTHBHBIC BEIIIECTBA,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHNS WM COSAUHEHUS, MPUHUMAIOIINE YIaCTHE B PEAKIIUN TTOTyICHUS
KOJUTOMTHBIX CHCTEM U B3STHIC B H30BITKE.

ITockOIBKY KOJITOMIHBIE YaCTUIIBI 3aHUMAIOT ITPOMEKYTOTHOE TTOJIOKEHUE MEXTY MOJIEKYITaMH
(d< 10 "cm) u rpy6omucnepcabiMu Tenamu (d > 10! ¢cM) ,0HM MOTYT MOJTyY€EHBI TMOO YyTEM COETUHEHMS
OTJICBHBIX MOJICKYJI WJIK UOHOB arperarTsl, TU0O B pe3ysIbTaTe U3MEIbYCHUS KPYITHBIX YacTull. OTcroaa
BBITEKAIOT JIBa METO/IA MOJTYUYCHUS KOJJIOUIHBIX CUCTEM: JUCIEPTUPOBAHUE U KOHICHCAIIHUS.

Hucnepauposarnue — 310 pazapoOiieHHE BEIECTBA 10 Hy>KHOW CTETICHH JUCTIEPCHOCTH.
CyIIecTBYIOT pa3iIyHbIe CIIOCOOBI TUCTICPTHUPOBAHMS: MEXaHHUYECKUE (IpoOIeHIe, UCTHPaHUE,
WCTIOJIb30BaHNUE PA3IMYHBIX MEIHHHUII, B TOM YHCJIC U KOJUIOUIHBIX ), BUOPAIIHOHHBIE, SJCKTPUICCKUE.




JIOCTOMHCTBOM METO/Ia SBJISETCSI TPOCTOTA, HEJJOCTATKOM — OOJIBIIIHE SHEPro3aTPaThl U HEBO3MOKHOCTh
TIOJIy4eHHs BEICOKO# crenenn aucrepcHocty (d < 10° em ).

Konoencayus — meton, oOpaTHBIN AUCTIEprHPOBaHIO. B 0CHOBE BCeX KOHACHCAIMOHHBIX
CIOCOOOB JIeXAaT MPOLIECCH arperupoBaHus — 00beTUHEHUE MOJIEKYJI I HOHOB TOMOT'€HHBIN CpPEJIbL,
MIPUBOISIINE K BO3SHUKHOBEHHUIO HOBOW mucriepcHon (a3el. i 00pa3oBaHms TeTEpOreHHOW CHCTEMBI U3
TOMOTEHHOM HEOOXOJMMO CO3/1aTh MIePEHACHIIIEHHE. B 3aBUCHMOCTH OT TOTO, KAKHM MyTEM 3TO
COCTOSIHUE JJOCTHTAETCS, Pa3UUaloT PU3HYECKHE U XMMUYECKUE CITOCOOBI KOHICHCAIIH.

Quzuueckue cnocodbl — 3aKITIOYACTCS B 3aMEHE PacTBOPHUTENS (PaCTBOPUTEI, XOPOIIIO
pacTBOPSIONINE TAHHOE BEIIECTBO, 3aMEHSETCS IPYTHM, B KOTOPOM 3TO BEIIECTBO HEPACTBOPUMO) U
MOHM)KEHUH TeMIIEPaTyphl (KOHICHCAIUS [TApOB).

Xumuueckue cnocoduvl IperIoNnaratoT IpOBEJCHNE TAKUX XUMHUUECKUX PEaKIU, B pe3yabTare
KOTOPBIX MMOJTyYaroTCs TPYTHOPACTBOPUMBIC B IAHHOM pacTBOpUTENe (JIMCTIEPCHOHHON Cpejie) BelecTBa.

J1ist monmyueHus pa3NuuHbIX THAPO30JIei MPUMEHSET PeaKIuu:

Boccranosinenus: 2HAUCL,4 + 4H,0, —» 2 Au | +8HCL+402;
(TMapo301H 30710TA)
oxucienust: 2H,S + SO, » 2H,O0 +3S ! ;
(TUIpPO30IH CEPHI)
nBoitHoro oomena: BaCl, + Na,SO4 — BaSO4 1 + 2 NaCL .
(ruapo3oms cynbdara 6apus)

KounnonaHeie crucTeMbl THIPO30JM COCTOUT M3 MULEIUT M MOJIEKYJT TUCTIEPCUOHHON CPeJIbl.
Muyenia — 3T0 CTPYKTYpHasl eIWHHIIA KOJUIOMTHON CHCTEMBI, TIPEICTABIISAIONIAst COO0 COBOKYITHOCTh
MOJIEKYJ JUCTIEpCHON (ha3bl (arperaT) BMECTE CO CBOMM JIBOMHBIM 3JICKTPUIESCKUM clioeM. PaccMoTpum
CTPOCHHUE MUIIECIUTBI Ha IPUMEPE THAPO30IIA HoucToro cepedpa Agl , KOTophIe MOMYYarOT MO PEAKITUH:
AgNOs + Kl -Ag | | + KNOs.

I[HH npuaaHus CTa6I/IJII)HOCTI/I KOHHOHHHOﬁ CHUCTEMEC OJHMH U3 UCXOJHBIX KOMIIOHCHTOB
HEOOXOIMMO B3SITh B U30BITKE. BEIecTBO, B3STOE B U30BITKE, ABISICTCS CrMAOUIU3AMOPOM KOIITOUTHON
cUCTeMBI. PaccMOTpuM J1Ba ciaydas momyueHust Tuapo30is Agl: a) koraa B u3obiTke 6epércs AgNO3s; 6)
korja B u30bITKe Oepércs KI. Mutiemisl B 3TUX THAPO30ISIX Hoauaa cepedpa OyayT OTJIMYaThbes ApyT OT
npyra.llpu Hanrcanuu GOPMYITBI MUIICIUTBI HEOOXOJUMO YUUTHIBATH CICAYIONIHNE TPaBHIIA;
1.0cHOBOW MUIIEIITBI SBJSIETCS HEPACTBOPHUMBIM arperaT, BKIFOYAIONIMNA HEOMpeNeIEHHOE KOIUYECTBO
MOJIEKYJI M HEPACTBOPUMOTO COETUHEHHS:
m(Agl) m = 80000 mosexyI.

arperar
2. Ha mnoBepxHOCTH arperata aJcopOMpPYIOTCS HOHBI 3JEKTPOJIHUTA - CTa0MIU3aTOpa, CIIOCOOHBIE
JIOCTPauBaTh €0 KPUCTAJUTMUECKYIO PEIIETKY, T.€ T€ HOHBI, KOTOPBIE BXOST B COCTAB arperara B pacTBope
B u30bITKe (paBwiio PasiHca-Ilanera). 9TH HOHBI HA3BIBAIOTCS nomenyuaronpedersrowumu . OHU BMecTe
C arperaTtoM COCTaBisieT siApo Muneiuibl. COCTaB sijpa MUIEIUTBI Juis city4daes (a) u (6) OyneT pa3nyeH.
Ecnu B u36niTKe OepéTcst AgNOs3, TO OH OyieT CTadMIM3aTOPOM.
Huccomunpyer AgNOs o ypaBaernto: AGNO; < Ag™ + NOz -
T.€ B pacTBOPE B U30BITKE UMEIOTCS HOHBI Ag* (IIOTEHIIMAIONPEIEISIONINE) H OTPUIIATEILHO
3apspkeHHble noHbI NOs (poTrBoHOHbI ). OHBI cepedpa CriocOOHbI JOCTPAaNBATh KPUCTAIUTMIECKYTO
peméTKy arperara (BXOAST B €0 COCTaB), [IO3TOMY OHHU aJICOPOUPYIOTCS Ha MOBEPXHOCTH arperara ,
00pasyst 1ap0 MULEIUIBI:
m(Agl) n Ag*

PO
I7Ie N1 - KOJINYECTBO aJICOPOUPYIOLINXCS IPOTHBOMOHOB.

Ecnu B n36s1TKE Oepétest K1, To crabunmnszatopoM OyneT STOT 3IEKTPOIUT, JUCCOUUUP YOI
no ypasHenuo: Kl & K* + I,

Wonsl I sBnsieTcs noTeHUMANIONPEIENIONIMMI, OHU BXOAAT B COCTAB arperara u
aJIcOpOMPYIOTCS HA €ro IOBEPXHOCTH 00pasyst OTPUIIATENILHO 3apsbkeHHoe sapo: M (Agl) nl-

PO
3.Moust NOs B ciydae (a) u nonsl K* B ciiyuae (0) HasbiBaroTCst npomusouoramu. YacTsb 5THX
MPOTUBOMOHOB (N — X) MPOYHO MPUTATUBAIOTCS K SAPY MHULEIUIBI, BCIEICTBHE YE€ro 00pa3yeTcs
3apskeHHas KOJIOMIHAs JacThia. B cilydae a) yacTulia MMeeT IonoskuTenbHblii 3apaa (X V: {  m (Ag)
nAg*(n—x) NOs~ }*.
B ciydae 0) moBepXHOCTH 3apsi/l YaCTUIBI OTPHLATENBHBIH (X ):
{ mAghnIrn—x)K* }.



4.0OcTanpHBIC X MPOTUBOMOHKI CBSA3aHBI C YaCTHIICH HEIIPOYHO, OHU pacrpeneicHpl UGG Y3HO B XKUIKOM
cpene. B urore obpasyercs HelTpaibHOe Mulie/ia. Takum o0pazom GopMmysia MULEIIBI B cirydae (a)
UMEET BH :

{ m(Agl) nAg*(n—x) NO3~ }* xNO3"
B crydae (6): { m(Agl)nl(n—x) K* P x K"

Buinonnenue paoomot

I'mapo3onu B taHHON paboTe MOTydaeTcs Mo CIIeTYIOMNM METOTUKAM.
1.ITonyuenue 30na kanugonu nymem 3amenst pacmeopumeins. 3%-Hbli CIUPTOBBII PaCTBOP
KaHU(OIH NPUOABIISIOT N0 KaruisaM (56 Karesb) B MPOOUPKY, 3al0OTHEHHYIO TPUMEpHO Ha 1/3
JUCTUIITIMPOBaHHON BOAOH, U BeTpaxuBatoT. OOpaszyeTcst mpo3pauHblii onajaecuupyromui 3016
kaandonr. CTabuan3aTopaMu STOTO 30JIA SBJSIOTCS MPOIYKTH OKUCIEHHS KaHU(OIH 1 cofepKaiuecs B
HEW nmpuMecH.
2. Ilonyuenue 3011 ouokcuoa mapzanya nymém eoccmanoenenus. [lpu nodasnenun rugpocynbhata
HATpHUs K pacTBOPY MepMaHTaHaTa Kaius (MapraHIlOBOKHCIIOTO KaJIUs) COJIb MapraHIia
BOCCTaHABIIMBACTCS JI0 ABYOKHCH MapraHia. Peakius npoTekaeT 1o ypaBHEHHUIO:

8KMnO, +3NaS0O4 +H,0 = 8MnO; +3Na;S04+3K,SO4 + 2KOH.

IIpu n306bITKE IEpMaHranara Kajaust o0pasyeTcs 30Jb IBYOKHCH MapraHia ¢ OTPULATEIbHO
3apspKEHHBIMH YacTrnamu. [loTeHnmanonpenenstonmm noHoM siBisietcss HoH MOy, a mpotus
npotuBoroHoM — K.

CuHte3 BeIMoNHsETCA clenyomuM odpasom: 1mi 1, 5% pacTBopa nepmMaHranaTa Kanus
MTOMEIIAIOT B KOJIOY U pa30aBIsioT AUCTUILTUPOBAHHON Boow o 50 M. B pa3baBneHHbII pacTBOp
BBOJIAIT MUMETKOH 2-3 kamu 1 % pactBopa runocynshuta Harpus. OOpas3yeTcs BUIIHEBO -KPACHBIH 30J1b
JBYOKHCH MapraHiia.
3.1onyuenue 301a zudpokcuoa rcene3a MPOBOJUTHCS IByMs CIIOCOOaMH,

B OCHOBE KOTOPBIX JISKHUT peakuus runponusa. [To mepBomy crocodby 85 Mil AUCTHITUPOBAHHOW BOIBI
HarpeBaroT B KOHUUECKOW KoJI0e 10 KuIleHHs. B Kumsmyo Bo gy HeOOIbIIUMH MOPIUSMH MPUIHBAIOT 15
M1 2% pacTBOpa XJIOPUCTOro xeje3a. Yepe3 HECKOJIIBKO MUHYT B Pe3yJbTaTe Peaklui BULTHEBO-
KOPHYHEBBIN 3016 THApOKcHIa kene3a: FeCls +3H,0 = Fe (OH); + 3HCL.

ITo BTOpOMY criocoOy ruaposu3 pactBopernoro FeCls ocyimecTpiusieTcs ipu B3auMOIEHCTBHH
€ro ¢ BOJHBIM PacTBOPOM YIJIEKUCIIOTO aMMOHHMA. Peakuus ruaposinsa BeIpaskaeTcsl ypaBHEHHEM:

2FeCl3 +3(NH4)2CO3 + H20 = 2FeO(OH)+6NH,CL + 3CO:..

Jlonst mostyuenus 30015 K Smi 2% pactBopa FeCls mpyt HHTEHCUBHOM TTOMEIIMBAaHUU
npubasisioT o karmwisiM 1M pactBop (NHs)2 CO3 10 Tex mop, moka o0pa3oBaBLIMICS 0CAIOK HE
nepeiéT Bo B3BEIICHHOE COCTOSIHUE.

4. Ilonyuenue 2udpo3oneii 6epauHCcKoil 1a3ypu u Hceae3oCUHEPOOUCH Otl MeOu.

Jlnis onmyuenust Tuapo30ist 6eprutckoit nasypu Fea[Fe(CN)g]s x 5 M 0,1 % pactBopa
JKEJIE30CHHEPOIUCTOrO Kallksl PUOABISIOT 10 Karwisim 2 % pactBop xiopuctoro xenesa: 3K4 [Fe(CN)e]
+ 4FeCL3 = Fe4[Fe(CN)e]3 +12KCL.

st momydeHust THAPO30IIs KenezocuHepoanctoi mean k 10 mur 0,1 % pacTBopa
JKEJIE30CUHEPOUCTOr0 Kanus NpUOaBisiioT 2- 3 Karu 2% pacTBOpa CEPHOKUCIION HITH XJIOPUCTOM MeIu.
[Moxyuaercst KOpUUHEBO-KPACHBIH CTOMKHI 3011k skene3ocuHepoaucToit Menu Cuz [Fe(CN)sg]:

K4 [Fe(CN)g] + 2CuSO4 = Cuz [Fe(CN)e] + 2K2SOs4.

5. llonyuenue 301s 6epaunckoii 1azypu nenmusayueii wiagenesoii kucaomoii. K 10 m 0,016
M pacrtBopa FeCL; npunrBaroT 1o Karuism Smi Hacsimenuaoro pacteopa Ka [Fe(CN)g]. O6pasyromuiics
0cajioKk OepIMHCKOH N1a3ypu OTQUIBTPOBBIBAIOT, IPOMBIBAIOT BOJIOH, YIASIOT GUIIBTPAT U 3aIMBAIOT
ocaznok Ha ¢punbrpe 0,05M pacTBOpoM miaBeneBoi KUCIOTH . Ocagok OBICTPO NENTUIUPYETCS
I1aBEJIEBOI KUCIOTOM, U uyepe3 GUIBTP NPOXOJUT CHHHUI 30116 OEPIUHCKOH J1a3ypH.
HOTCHHI/IaHOHpe)ICHSIIOHIHM HOHOM B JaHHOM CJIy4dac ABJIACTCA aHUOH
LIaBEJIEBOU KUCIIOTHI.

[locie cuHTE3a rTMAPO30JIM HATMBAIOT B LWIMHAP U HAOIIOJAIOT OMAIECHEHIUIO (KOHYC
Tannmans) myTeM IpoImyCKaHus Yepe3 3071 CBETOBOTO JTyda MPOeKIMoHHOTo (hoHaps. s cpaBHeHHS
JTOT K€ OTBIT MIPOBOAT C TUCTHINIMPOBAHHOM BOJON. B 0T4eTe maroT KpaTKoe ONrcaHue crocoda
MOJTYYEHUS THAPO30JIsl, 3aMMCHIBAIOT XUMUYECKYIO PEaKLUIO ero 00pa3oBaHus U (GOpMyTy MULIEILIBI.

Bonpocel ona camoxkonmpons



1. Yto Ha3pIBaeTCA qucniepcHOn cucteMoit? 1o kakuM mpu3HakaM KIacCUPHUITHPYIOTCS TUCIIEPCHBIC
(KOJTOMTHBIE CUCTEMBI)?

2. Kak 3aBUCHT yzenbpHast MOBEPXHOCTh OT pa3Mepa yacTull?

3. Kakumu MeToamMu MoJTy4yaroT AUCIIEPCHBIE CUCTEMBI?

4 B uéM CyIIHOCTH TUCTIEPrallHOHHBIX METOIOB ITOTyYEHUS UCTIEPCHBIX cucteM? [IpuBeanTe mpuMepsl.
5.Uto0 Takoe 30167 Kak moctpoena muriema ruapodoororo 3o0ia? [puBeaure mpumep.
6. SIBnseTcs 11 MULIEIUIA SIEKTPOHEUTPaIbHBIM 00pa3oBaHuEM?
7. Urto HazpIBaroT nentu3aiueii? Kakue crmocoOs! nenTr3anny IpUMEHSIOTCS IS TOTyIeHUs 3051 ?
IIpuBeuTe KOHKPETHBIN IIPUMED.

JlaGopatopHas padora Ne3

MN3YYEHUE ITOBEPXHOCTHOT' O HATAKEHU L
U AJICOPBLMSI HA TPAHULIE PA3JEJIA )KUJIKOCTD — TA3
Lean padoThl: onpeaeTeHre MOBEPXHOCTHOTO HATSDKEHHS U U3yUSHHE aJICOPOIIUH Ha TPaHHMIIE «PACTBOP
— BO3AYX».
IIpudops! U peakTHBbI: Npubop Pebunnepa; Boausblii pactBop ITAB; k01061 eMKOCTBIO 50 cM®; MepHBIE
KOJIOBI ¥ TIUTIETKH.
Teopemuueckoe ssedenue

Mosnekynibl B IOBEpXHOCTHOM CJIO€ TI0 CBOEMY DHEPI€THYECKOMY COCTOSHHUIO OTIMYAIOTCA OT
MOJIeKyN B 00beMe (a3bl. PaBHOMIEHCTBYIOMAS MOJIEKYISPHBIX CHJI B 00beMe (a3bl paBHA HYIIO, TaK KaK
KaK7ask MOJIEKyJla WCIBITBIBAET OAMHAKOBOE MPUTSIKEHHE CO CTOPOHBI OKPYXKAIOIIUX €€ MOJEKYJ.
Mornekyna Ha TOBEPXHOCTH TPAHUYHUT HE TOIBKO C MOJOOHBIMH ceOe MOJEKYJIaMH, HO U C MOJIEKyJIaMHu
npyroit ¢asel. IlockombKy MEXMOJEKYISIPHOE B3aMMOICHCTBHE MEXAY Pa3HOPOJHBIMH MOJEKYJIaMHU
OOBIYHO OTIMYAETCSl OT MPHUTSHKEHUST OJHOPOJHBIX MOJIEKYJI, PaBHOJCHCTBYIONIAsT MOJEKYJISIPHBIX CHII
MIPUTSDKEHUS] OKAa3bIBaeTCI HECKOMIICHCUPOBAaHHOHW, T.. OHa HE paBHa HYNO. Eciau MOBEpXHOCTH
JKUJIKOCTH TPaHHYHUT C BO3AYXOM, TO 3Ta PaBHOACHCTBYIOIIAs HampaBiieHa BIIIyOb XHIKOH (asbl.
CrnenmoBarenbHO, Uil YBEIMYEHHUs] TIOBEPXHOCTH, T.€. IEpeHoca BemiecTBa u3 oObema (as3el B
TTOBEPXHOCTHBIN CIIOH, HY’KHO COBEPIIUTH PA0OTY MPOTUB CHII MEXMOJIEKYIISIPHOTO CHEIUICHHS.

PaGota A, 3arpaueHHass Ha 00Opa30BaHHE EIMHHUIBI IMOBEPXHOCTH TPU H3OTEPMUYECKUX U
0o0paTHMBIX YCIIOBHSX, HA3bIBACTCS ITOBEPXHOCTHBIM HATsDKEHHEM o. Vcxons w3 ompeaeneHus o,
OYEBHU/IHA PA3MEPHOCTH JTOM BenmumHbl — JIk/M? uin H/m. COOTBETCTBEHHO B Ka4€CTBE Pa3sMEPHOCTH
BEJMYMHBI ¢ B PAaBHOHM CcTemeHHM uCnoib3yrorcs Jx/m%, spr/em?, H/m; mun/cm. Tlox BiusHMeM
MMOBEPXHOCTHOTO HATSDKEHHS JKUAKOCTh BCETJa CTPEMHUTCS NPUHATH (opMy mmapa, Tak Kak 3TO
HaMMEHbBINAs TIOBEPXHOCTh, OTPAHUYHBAIONIAsT 00bEM.

Ha BennumHy NOBEpXHOCTHOTO HATSDKEHHMS BIMACT psia (HAaKTOPOB: TeMIlepaTypa, HpuUpona
KHUJIKOCTH, IPUCYTCTBHE B )KUAKOCTH MOCTOPOHHHUX BEIIECTB.

C pocToM TeMItepaTypbl HOBEPXHOCTHOE HATSDKEHHE KHUJIKOCTU 0 CHUYKAETCS 110 TIPSIMOJIMHEHHOMY
3akoHy. [Ipu kpuTHYecKoi Temneparype ucuesaeT pa3iuune Mex 1y rpanndamuMu gasamu u o = 0.

Uewm cuiibHEE MEKMOJIEKYJISIPHOE B3aMMOJICHCTBHE B KUAKOCTH, TEM OOJIBIIE €€ TOBEPXHOCTHOE
HaTsDKeHHe. [loBepXHOCTHOE HATSHKEHUE Y MOJIIPHBIX JKUAKOCTEH BBIIIE, YeM Y HEMOJISIPHBIX: HApUMeEp,
y BOAbI (HOMSpHAs JKUIKOCTB) Oy, = 72,75 mJk/M?, y GeH3ona (HENOJAPHBIA PacTBOPHUTEID)
OCop, = 21,6 mJIx/M2.

[Ipu pacTBOpeHUH B MHAMBHUIYAIbHON )KUAKOCTH KaKUX-THOO BEIIECTB IOBEPXHOCTHBIE CBOMCTBA
CUCTEMBI U3MEHSIOTCSL.

BemectBa, xapakTepu3syronyecs ciadbIM B3aMMOJICHCTBUEM C PACTBOPUTENISAMH, BHITAIKUBAIOTCS
n3 o0beMa pacTBOpa Ha IOBEPXHOCTh M KOHLEHTPHPYIOTCS Yy TpaHULBI pa3zgena ¢a3, MpH 3TOM
MMOBEPXHOCTHOE HATSHKEHHE KUAKOCTH yMeHbmmaeTcs (puc. 1.1, kpusas a). [Ipomecc caMonmpon3BOIBHOTO
HaKOIUJICHHUS BELIECTBA HA TPaHUIIE pa3zena (a3 Ha3bIBaeTcs agcopOommeii /.
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Puc. 1.1 3aBucUMOCTbh MOBEPXHOCTHOTO HATSHKEHUS OT KOHIEHTPALIMK PaCTBOPa
a —uzorepMma [TAB;
0 — n30oTepMa A BEeUeCTBa, HE BIUSIONIETO HA MIOBEPXHOCTHOE HATSHKEHUE;
B — M30TEPMa I TOBEPXHOCTHO-WHAKTUBHOTO BEIECTBA.

AncopOLIYs BBIpaXkaeTCs YUCIIOM MOJICH BelecTBa N, aAcOpOMPOBAHHOTO EAMHUIICH TOBEPXHOCTH

I'=nl/S§S, (1.1)
Otcroga pa3MepHOCTb aacopOimu [Mosb/cM?]. BemecTsa, ciocoGHbIe HAKAIIMBATHCS (a1COPOUPOBATHCS)
Ha TIOBEPXHOCTH, HAa3bIBAIOTCA MOBEPXHOCTHO-akTUBHBIMU (IIAB). IloBepXHOCTHO-aKTHBHBIMU
BCIICCTBAMU OTHOCUTCIIBHO BOJbI ABJIAIOTCA MHOI'ME OPTraHMYCCKUC COCAMHCHHSA: JXUPHBIC KHUCJIOTHI,
Hanpumep C3H;COOH, comm xwupHBIX KHcnoT, Hampumep onear HaTpus Ci7Hz;sCOONa crmpTsl,
Hanpumep OytunoBsiit CsHyOH. BonbmmHCcTBO M3 HUX 00JaaeT XapakTepHOH OCOOCHHOCTBIO CTPOSHHUS
MOJIEKY1 — AW(QUIBHOCTBIO. MoneKylla TakuX BELIECTB COCTOMT M3 ABYX YacTei: NONApHOH —
rUApOGMIEHON (-COOH, -COONa, -OH) u nenonsipHO# —THIPOHOOHOH (-C17Hss, -C3Hy, -

C4Ho). Monekyisl ITAB mpuuATO H300paxaTh CUMBOIOM —— @ | TJie KPYXOK 0003HAYAeT MONSAPHYIO
TpYIILY, @ Y4ePTOUKA — HETOJIIPHBIN paJuKall.

JInHa  yrIIeBOAOPOJHOTO paAMKala MOJEKYJIbl CHIBHO CKa3bIBa€TCA HA IIOBEPXHOCTHOM
aKTHBHOCTH BemiecTBa G, KoTopas paBHa

do
¢6=-(3) . @2
ac/c -o
BeIlIeCTBa, XapaKTepI/IfinOHII/IeCH CUJIBHBIM B3aI/IMO)IeI‘;ICTBI/IeM C MOHeKyHaMI/I paCTBOpI/ITeJ'ISI,

ocratoTcs B o0beMe. Takue BelecTBa Ha3bIBAIOTCS HHAKTUBHBIMU, TIOBEPXHOCTHBIN CIIOH MMM OOEIHEH.
IToBepXHOCTHOE HATSHKEHHE CHCTEMbI NPU 3TOM HE3HAUMTENbHO Bo3pacTaeT (puc. 1.1, xpuBas B).
[ToBepXHOCTHO-MHAKTUBHBIMH BEIIECTBAMU OTHOCUTEIBHO BOJIBI SBIISIFOTCS, HAIIPUMED, HEOPraHUIECKUE
kucnotel (HCI, H2S0.), conu (NaCl, KCI). [TomuMo MOBEpXHOCTHO-aKTHBHBIX BEIIECTB M WHAKTHUBHBIX
BEIIECTB, TOHIDKAIOMIMX ¥ TOBBIMIAOIINX ITOBEPXHOCTHOE HATSDKEHHE PACTBOPHUTENS, CYIIECTBYIOT
BEIIeCTBA, IIPH PACTBOPEHUH KOTOPHIX MOBEPXHOCTHOE HaTshHKeHHE He m3Mensercs (puc 1.1, kpusas 0).
TakyuM BeUIECTBOM IO OTHOLIGHHIO K BOJE SIBJIsLETCs caxap. M30TepMa MOBEPXHOCTHOTO HATSKEHHS
KHUJIKOCTH B TpUCYyTcTBUU [IAB wuMeer TpHM XapaKTepHBIX y4acTKa, COOTBETCTBYIOIIUX MAallbIM
(npsiMonuHeHHBIN ydacTok |), cpeaum (monoruit yuactok Il) u 6onpium (ropusoHTansHbIi yuactok 1)
KoH1leHTpauuamu [TAB.

[Ipu maneix xoHnentpauusx IIAB rpannna pasnena «KHIKOCTh — Ta3» CBOOOJHA OT MOJEKYI
MOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA, TIOATOMY ITOYTH BCE JOOABICHHBIE MOJIEKYJIBI MOTYT PacIolaraThCs
B TIOBEPXHOCTHOM CJIO€, W T[IOBEpXHOCTHOE HATSDKEHHE OyJeT CHIKATHCS —MPOMOPIHMOHATBHO
nobasneHHOMY KoimyecTBy [TAB (puc. 1.2a)
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Puc. 1.2 Opuenramus monexyn [TIAB B agcopOunonnoM cioe:
a — Ipu ManbIX KoHneHtpanusax [TAB;
0 — TIpH CpeaHUX;
B — TP OOJIBIIINX.
[Ipu cpenHUX KOHIEHTpALUMAX 3HAYUTENbHAs 4YacTh MOBEPXHOCTH 3aHATa Moiekynamu I1AB,
MO3TOMY ITOBEPXHOCTHOE HATsDKEHUE OY/IET 3aBUCETh OT KOHIIEHTPAIIUHU B MeHbIIeH creneHu (puc. 1.2 0).
[pu Gonpmux koHNEeHTpanuax [IAB Ha n3oTepMme Habm01aeTCs MOYTH TOPU3OHTAIBHBIN Y4aCTOK,
T.€. TIOBEPXHOCTHOE HATSHKEHHE CHCTEMBI Majio m3MeHsercs npu jqodaske [IAB B pactBop. Ilpm stmx
YCIIOBUSIX Ha MOBEPXHOCTH 00pa3yeTcsi CIJIOIIHOM MOHOMOJIEKYJIIPHBIA CJI0H MOBEPXHOCTHO-AaKTUBHOI'O
BEIIECTBA, U JallbHeWIIas aacopOuus HeBo3MOoxkHa (puc. 1.2 B).
AncopOuus, COOTBETCTBYIOILAS COCTOSIHHIO, IIpU KOTOPOM 0Opa3yercss HAaChILICHHBINA
MOHOMOJICKYJIIPHBIN CIIOH, Ha3bIBACTCS MIPEACIILHOM afcopOuueii u 0003Ha4aeTCst 1 yaxe WIH 1 .
CBsi3p Mexay ancopOuuerd, (KOJIMYeCTBOM HM30BITOYHOTO BELIECTBA Ha IOBEPXHOCTH) M
CIOCOOHOCTBIO CHIKATh TIOBEPXHOCTHOE HATSHKCHUE pPa30aBICHHBIX PACTBOPOB, OMNMCHIBACTCS

ypaBHeHueM ['ub6ca:
C do
r= —— ' — 1.3
RT dc’ (1.3)
I'ne C — koHueHTpaus; R — yHuBepcanbHas ra3oBas nocrosiHaas; 7 — abconoTHas temneparypa; do/dC
— TPOM3BOJHAS, OINPEACIAIONIas Mepy CHIDKCHHUS IOBEPXHOCTHOTO HATSHKEHHS B 3aBHCUMOCTH OT

KOHIICHTPAITMH BEIIECTBRA.

o,
G, o
I'=f(C)
Z4]
a
6 =1(C)
\
I 111
C

Puc. 1.3 [loctpoenue u30TepMBI aICOPOIMH TIO U30TEPME TIOBEPXHOCTHOTO HATSHKCHHUS

[To ypaBuenuro ['mb0ca paccunuThIBaeTCS M30TEPMa aJICOPOIINH, T.€. 3aBUCUMOCTD aJICOPOIIUK OT
KOHILIEHTPALMHX P MOCTOSIHHOHM Temneparype (puc. 1.3). [lnsg storo npu pa3Hbix KoHUeHTpauusix [IAB B
pacTBOpe U3MEHSIOT TOBEPXHOCTHOE HATHKEHHUE U CTPOAT 3aBUCUMOCTh ¢ — f(C). B xakoii-mnbo Touke
MOJIOTOT0 yYacTKa KPHBOM MPOBOJAT KacaTelbHYyH0. TaHreHC yria HakJIOHa 3TOH KacaTeJIbHOW K OCH
abcruce tgo paBeH mepBoil MPOM3BOAHOM B ATO# Touke, T.€. tga = da/dC.

Jlnst pacdueTa afacopOIiy HeoOX0IUMO TIOJICTABUTh B ypaBHeHHE [ mOOca 3HAYCHHSI TIPON3BOTHOM,
KOHILICHTPAIlMM B 3TOH TOUYKE, a TaKkKe TeMIepaTypbl ombita. OmpeAenuB JUIA psiia TOYEK 3HAYCHHS
azIcopOITHii, CTPOST H30TEPMY aJICOPOITHH, T.€. 3aBUCUMOCTD aJICOPOITMH OT KOHIICHTPAIIHH:



I'=f(C).
Kpome ypaBmenns ['mb06ca, m3zoTepMy amcopOmmu Tak e XOpOIIO OIMCHIBAET ypaBHEHHE
Jlenrmropa:
bC
I'=1rIy- T+oC (1.4)
I'ne I - BemmanHa aicopOIHH TIPH MOTHOM HACHIIIICHUH CJIOS;
b — xoHcTaHTa aCOPOLMOHHOTO paBHOBECHSL.
JIns HaxOXKAEHUS KOHCTaHT B ypaBHeHuu Jlenrmiopa (I #u D) rpaduueckuM myTeM ero
MpeoOpasyroT K BUAY:
L, (L5)
r Iy b-I,
OtknaneiBast Ha ocu opauHat Beanunny C/1, a mo ocu abcnuce — C (puc 1.4), mony4aroT npsmyto.
Koranrenc yrna ¢, o0pa3yeMslif 3T0# psaMoii ¢ ocbr0 adciuce, paBeH [ w. OTPE30K, OTCEKAEMBIi OT OCH
1

Op,I[I/IHaTB == m.

-0

C

Puc. 1.4 Pemienue ypaBHenus JleHrmiopa myTeM ero npeoOpa3oBaHus B ypaBHEHHE TPSMON

[To naiineHHOM BeNUYUHE [ - MOKHO BBIYHMCIIMTD TAPaMETPhl aJICOPOILIMOHHOIO CIIos: So U J. S —
IUIOIIAb, 3aHUMaeMasl OJHOW aJCcOpPOMPOBAHHOW MOJICKYJIOH, YMCIICHHO paBHAas IUIONIAJU MOJSPHOM
TUIPOGUILHON YaCTH MOJIEKYITbI (HanpuMep, mioriaau rpymnmnbs —OH mpu agcopOumu O0yTHI0OBOro ciupra
CsHyOH). Bennunna ¢ mpuMepHO paBHa JJIMHE YTIIEBOJOPOJHOTO paaukana monekynsl [1AB, T.e. B
ciydae ajacopOiuu OyTHIIOBOTO crimprta — JuinHe nenouku —CsHg. Tlockonbky amcopOiuto 1, a 3Ha4YMT, U
Hpe/ieNibHYI0 aJICOPOIMI0 BBIPKAIOT YKCIOM MOJICH BeliecTBa N, ajcopOMPOBAHHOIO B MOHOCIOE Ha

wiomtaau S, 1.e. I = Nn/S, To eciu N paBHo 1 Moo,
1

==, (1.6)
So'N
I'ne So — rtonaap, 3aHuMaemMast oHoi MoJiekynon (S=SoNa); Na — urciio ABorajipo, paBHOE YHCITY

MoJIeKyJ B 1 mone BemecTBa. CiieToBaTeNNbHO,
So =——. (1.7)

TommuHy aacopOIMOHHOTO CIIOS J MOXKHO ONPEJeNNTh, BHIYUCIHB 00BeM 3Toro ciod. OobeM
paBeH MPOM3BEACHHUIO TONIIMHBI ciiosi 0 Ha ero momanb S(V=0S). B cBoo ouepenp, 00beM MOKHO
BBIYHCIIUTD, Pa3IeINB MOJICKYJIAPHYIO Maccy BemectBa M Ha motHocTh p (V=M/p). U3 paBenctBa o - S
= M/p nonygaem 0=M/S - p. Tlockonbky S=SoN,, @ So= I/ - Na, T0 6 = M - I./p. Comocrapsist
BBIYMCIICHHBIC 3HAYCHUS! TOJIIHHEI CIIOS C JUTMHOW MOJICKYJIbI, H3BECTHOW U3 €€ CTPOCHUSI, MOJKHO CJIeNaTh
3aKJII0YeHNE 00 OPHEHTAIMN MOJIEKYJI B aICOPOIIMOHHOM citoe. Eciu TonmmumHa ciiost CoBIaiaeT ¢ UTMHON
MOJIEKYJIbI, TO HaOII0aeTcsl BepTHKaabHast oprueHTanus Moneky [IAB B agcopbunonnoMm cioe.

PaccMoTpeHHBI METO UMEET Psil HEAOCTATKOB:

do
1. Bemnuuuna % YBEIMYMUBACTCSI C POCTOM KOHIICHTPAllMU TOJIBKO MpHU Majblx 3HaueHusx C, a mpu

OOJBITIX KOHIIEHTPAIHSX, IT0 MEPE HACKHIICHHS aCOPOIIMOHHOTO ci1os Moiekynamu [TAB, BenmmdunHa



MIEPBO MPOM3BOAHON HAUMHAET yOBIBATh C pOCTOM KOHIIEHTpaIuu. BemencTere atoro uzorepmy /' =
f(C) MOXXHO TIOCTPOHTH TOJIBKO IMPY HE3HAYNTEIHHBIX KOHIICHTPAITHSX.

2. TlockoabKy HaYaJIbHBIN y4acTOK 3aBUCUMOCTH ¢ = f(C) IMHEHHBIN, TO U aIcOpOIIHs, pacCUUTaHHAS
JUTsE MallbIX KoHueHTparmii [IAB, Toxe, kak mMpaBWiIo, U3MEHSETCS C POCTOM KOHIICHTPAIMH TI0
TuHeWHOMY 3akoHy. IloaToMy Trpadmdeckum pemieHHeM ypaBHeHHS JleHrmiopa, KoTopoe
IPEICTABISIET CO00H MapaboIHMIECKy0 3aBUCHMOCTb, ISl HAXOXKICHHUs [ 1 D MOIh30BaThCS HENb34,
T.K. (YHKIIMOHAJIbHAS 3aBUCUMOCTh C//” OT KOHIIEHTpAIMK He OyAeT NpsSMOJIMHEHHA.

3. Ilpu mocTpoeHHMH KacaTeIbHBIX K KpuBo ¢ = f(C), T.e. IpH MNPOBEACHHUH TIpaduUECKOro
nmuddhepeHnrpoBaHus, BO3MOXXHO PUBHECEHHE OMMOOK B pacueT ancopbunu. [losTomy pacuer [,
MPOBOJIAT APYTUMHU METO/IaMU, HCIIONIB3Ys ypaBHeHus [ n00ca wiu [lumkoBckoro.

Pacuem I, no ypasuenuro I'uooca
B ypaBHenmun ['mG0Oca BenmuunmHa mnpenenbHOW agcopObunmu He conmepxurcs. OgHAKO, €ciu
JOITyCTUTh, YTO CYLIECTBYET HEKOTOPOE IpeAeibHOE 3HadeHue /., JOCTUTHYB KOTOPOTO BEIMYHMHA
a7IcopOIIMK OCTaeTCs IOCTOSHHOM, MOKHO ITPOU3BECTH HHTETPUpOBaHue ypaBHeHUs [ 100ca B Toii obiactu
KOHIICHTpAIHA, T/Ie aIcOpOLUs yKe IepecTaia H3MEHSAThHCS:
do

RTI, = —%, (18)

T.e. BenuuuHa RTI., moctosHHa. [losTOMY BBIIENpUBENEHHOE YpaBHEHHE MOXKHO NPOUMHTEIPHUPOBATH
CIIeTFOIIAM 00Pa3oM:

n = —Ac = RTI,InC + const (1.9
rze CoNst — mocTosiHHAsT UHTETPUPOBAHMUSL.

Crpost 3aBucuMocTh Ag = 0y — o0 = f(InC), mnonydaeM KpUBYIO, KOTOpas MpH JOCTATOYHO
0ONBIIMX KOHIEHTpalMsx (B Mpejesie) mepexonuT B mpsamyto (puc. 1.5). TanreHc yria HakjoHa 3TOM
HPSIMOM, CyZs MO BBILICTIPUBEACHHOMY YPaBHEHHIO, paBeH yrioBomy koddouuuenty npu InC: (tga =
tga
E.
3Hast Benuuuny /,, u3 ypasHeHus lIumkosckoro:

og—0=Aln(1+ bo),

RTI), orkyna RT/ . = —

rne A = RTIl

b — koHCTaHTa a71CcOPOIIMOHHOTO PABHOBECHS,
HaxomAT KoHcTaHTy b. ITo ypaBHeHMiI0 JIeHrMIOpa BBIYHMCIISIOT aiCOpPOILMIO, a 3aTeM CTPOST MOJHYIO
H30TepMY aJCOPOLIMHU PH BCEX 3HAYCHUSAX KOHIICHTPAIHI.

Ao

-Inc

Puc. 1.5 M3oTepma AByMEpHOTO AaBJICHUS, 3aBUCUMOCTb Ac oT InC

Pacuem npedenwvnoii aocopoyuu no ypaseuenuio Llluwikosckozo
Jlnst onipenesnienust A u b B ypaBHeHnu [IIUIIKOBCKOTO PEIIatOT CUCTEMY YpaBHEHHIA:
oo—o1=A In(l + bC1),
oo—o2=AIn(1 + bcy), (1.10)
/i€ Go — IIOBEPXHOCTHOE HATSKEHUE BOJIBI;



01 ¥ G2 — 3HAYEHUSI IOBEPXHOCTHOTO HATSHKEHUS, M3MEPEHHbIE ITPU KOHIEHTpanusax Bemectsa Cy
u Cs.

Benuuunsl g; 6epyTcsi U3 SKCIEPUMEHTAIBHBIX JTAHHBIX [0 M3MEPEHUIO 3aBHUCUMOCTH MOBEPXHOCTHOTO
HaTspKeHus ot konnentparuu Ci [TIAB B pacTBope.

Pacuer mapametrpoB A u b B ypaBHeHmu IIIMIIKOBCKOrO MOXKHO BBIMOJHHTH C HOMOIIBIO
HEJIMHEWHOTO PErpecCHOHHOTO aHaIn3a, BOCMOoJb30BaBKCch nporpammoit STATEGRAPHICS.

Kpome Toro, BeIIENIpHBEACHHAsI CHCTEMA YPaBHEHHUH peIIaeTcs M BPYUHYIO, Ul Yer0 ypaBHEHHE
[IumkoBCKOTO HY)KHO —TpenBapuTensHo  nponuddepenuupoBars. llocie  auddepenumpoBanus
ypaBHeHne LIInmkoBckoro nMeer BHU:

do _ Ab

dc  1+bc (1.11)

[Monaras, uto do ~4o, dC ~ AC, MOXHO 3amKcaTh CUCTEMY YPaBHEHHIA:
do 1 _ Ab
dc ~ 1+bc;’
dO'z __Ab
dc  1+bcy
[logenuB OmHO ypaBHEHHWE HA [JPYroe M BOCIOJIb30BABIUUCH OINBITHBIMH [JaHHBIMU 3aBHCHMOCTH

(1.12)

IOBEPXHOCTHOT'O HATAXKCHUA OT KOHIECHTPAIIUU, HAXOIAT b:

k-1
b=—— (1.13)
cx—kcq
AO'l Ao'z
rue k = _A_ — A_ 3arem, mojacraBuB b B ypaBHeHHE [IIMIIKOBCKOTO, BBIYMCIIAIOT
02 01

KOHCTaHTy A, kotopast paBHa RT/ .
Ortcroma I,,= A/RT. Tlo ypaBHenuto JIGHTMIOpa PacCUUTHIBAIOT AJCOPOIMIO M CTPOSAT TMOTHYIO
u3oTepmy azcopouuu I = f(c).

Memoovt usmepenus nOGEPXHOCHMHO20 HAMAICCHUSA

Mertoapl ompeselieHus MOBEPXHOCTHOTO HATSHKEHHUS MOAPA3JIEISIIOTCS Ha crathdeckue (mpu
HETOJIBUKHBIX WJIM MEUIEHHO OOpa3yIOMIMXCSl TOBEPXHOCTAX) M TUHAMHYECKHE (TP JBKYIIUXCA U
HENPEPHIBHO N3MEHSIOMINXCSA TTIOBEPXHOCTX). JIMHAMIYeCKHe METO/IbI HE MOTYT OBIThH HCIIOJIb30BaHbI JJIs
ompeiesicHHs TOBEPXHOCTHOIO HAaTsbKeHHUs pacTBopoB I1AB, Tak kak (opmupoBaHue aJCcOPOIIMOHHBIX
CJIOE€B — JUTATENBHBIN TIPOIIeCcC, U IIOBEPXHOCTHOE HATSHKEHHE, H3MEPEHHOE 32 HEMPOIODKUTEILHOE BPEeMS,
He OyJeT COOTBETCTBOBATh paBHOBECHOMY. (CTaTHYeCKHE M IONYCTATHYECKHE METOABI IMO3BOISIOT
M3MEPUTH PAaBHOBECHBIC 3HAUCHUS IOBEPXHOCTHOTO HATSDKCHUSI KUKOCTH.

M3BeCTHBI ceayroye METOIBI OTIPEIEICHHUS ITOBEPXHOCTHOTO HATSDKCHHSI: METOJ KAaITMJLIIPHOTO
MOJTHSATHUS JKUJKOCTH, METOJ OTPBIBA KOJIbIA, METOJI HAMOOJIBIIIETO NaBJICHHs ITy3bIphKa ra3a B )KUKOCTH,
CTaJlarMOMETpUYEeCKUil Merox (OTpeIB Karuu) u  1p. HawmOonee pacmpoCTpaHEHHBIM — SIBIISIETCS
MTOJTYCTaTUIECKUH METOJT JaBJICHHsSI Ta30BOTO MMy3bIpbka. CyTh €ro 3aKIIF0YaeTCsl B TOM, YTO U3MEPSCTCS
nasieHue P, HeoOxomumoe 11st 00pa3oBaHus IMy3bIphKa ra3a. DTo JaBICHUE MOKHO U3MEPHUTH Ha PpUOope,
CKOHCTPYHpPOBaHHOM akajieMukoMm [1.A. PeOunaepom (puc 1.6).

Mexay MaKCUMaTbHBIM W30BITOYHBIM JAaBICHUEM P, H3MepsieMbIM 10 MPOCKAKUBAHUS ITy3bIPhKa
yepe3 KaImuiisp, OMyIISHHbIN B )KHIKOCTh, ¥ IOBEPXHOCTHBIM HATSDKEHHEM CYIIECTBYET 3aBUCUMOCTD:

20
AP ==, (119)

r71e [ — paguyc Kamuuisipa.

Crenyer 3aMeTUTb, YTO B MOMEHT IPOCKaKMBAHUS Iy3bIpbKa OOBIYHO HAOIIONAETCS Pe3Koe
YMEHBIICHUE MAaBJCHUS, YTO MO3BOJNAET YETKO (PUKCHpOBaTh MaKCHMallbHOE 3HAa4YCHHE aBIICHMS,
OTBEYAIOMIETO YCIOBHUIO, TP KOTOPOM BBITIOTHSIETCS BHIIIEIPUBEICHHOE YpaBHeHHe. J{aBnenue P MoxxHO
BBIPA3UTh Yepe3 pasHOCTh ypoBHEH cTojba skuakoctu Ah B MaHoMeTpe, Toraa

o= A’;—'T =K - Ah, (L.15)



rne K — kxoHcranTa mpubopa, B KOTOPYIO HE BXOISAT BEJIMYUHBI, 3aBHCSIIME OT IPHPO.IBI
usmepsiemoit sxuakoctn (K = 1/2).

§ii

TR

Puc. 1.6 Cxema ycTaHOBKH 11 N3MEPEHHS MTOBEPXHOCTHOTO HATSKEHUS KUAKOCTH (pubdop Pedunmepa)
1 — nmenurenpHAs BOPOHKA; 2 — KpaH; 3 — TpyOKa ¢ KamusIpoM; 4 — COCyI ¢ UCCIEAYEMON KUAKOCTBIO; 5
— MaHOMETP.

Jlnst onpenenenust moctosiHHoW K M3MepsioT mMakcumainbHOe aaBieHue Aho ayst cTaHmapTHOM,
HAIpUMep, BOJIBI, Y KOTOPOH BETHYHNHA TOBEPXHOCTHOTO HATSHKEHUS Go M3BECTHA. 3Has 6o U u3MepuB Ahy,
BeraucIsiOT K = 60/ Aho. TTonctaBus K B ypaBaenue o = K - Ah, momy4aror:

Ah
0 = 0y A_ho' (1.16)

Buvinonnenue padbomut

J11 BBIMOTHEHUS pa00ThI HEOOX0AMMO UMETh puOop Pebunnepa, Boausbiii pactBop [1AB, K0I0BI
eMKOCTBIO 30 cM3, MepHBIE KOJIOBI ¥ ITUITETKH.

1. ITomyuuB ot npenoaasatens pactBop [IAB u3BecTHON KOHIEHTpaLKU, ¢ MOMOIIBI0 MEPHBIX
KOJIO ¥ TIMIIETOK TOTOBSIT 5 pacTBOPOB MyTEM IMOCIIEIOBATENILHOTO pa30aBlIeHHUs BIBOE.

2. B cocyn (puc.1.6) HamuBaiOT AMCTWILTUPOBAHHYIO BOAY IPHUMEPHO HAMOJOBHHY E€MKOCTH
M3MEPUTENBHON SIUEHKH W YCTaHABIMBAIOT KalMJULIP Tak 3 Tak, YTOOBI OH KacaJicsi €e MOBEPXHOCTH.
[110THO 3aKpBIBalOT BCe NIIU(HI U KPAHBI.

3. Jlnst Toro 4TOOBI CO3/1aTh pa3psiKeHHe B COCy/le, Yepe3 KpaH 2 BEUTUBAIOT BOJLY U3 ICITUTEILHON
BOPOHKH 1, TIpH 3TOM Pa3HOCTh MEXKAY YPOBHSIMH XXHJIKOCTH B MAaHOMETpE yBeluuuBaercs. M3mepsior
MaKCHUMaJIbHYIO Pa3HOCTb YPOBHEH >KHAKOCTH B MaHOMETpE, MPH KOTOPOH MPOMCXOAUT MPOCKAKHBAaHUE
MY3BIPHKOB BO3yXa Yepe3 Kanuuisip. M3amepenne npou3BoasT 3-4 pa3a U BEIYUCISIFOT CpeHee 3HaueHHeE.
CKOpOCTh POCKaKUBaHUsI My3bIPHKOB PETYIUPYIOT TaK, YTOOBI YHCIIO My3BIPHKOB HE TMPEBBIIIANO0 2-3 B
MHUHYTY.

BHUMAHME! Ecian npu OTKphIBAaHMM KpaHa BOJla W3 JEJMTENBHON BOPOHKM HE TEYET, 3HAYHT, B
PE3MHOBBIE IIUIAHTH TOMaNa XUAKOCTh. Heo0XonuMo CHATH IJIAaHTH W BBUIMTH M3 HUX Boay. Ecim mpu
TEYEHUH BOABI U3 BOPOHKU HE HaOogaeTcsi NpoOyIbKHUBAHUS My3bIPKOB Yepe3 Kamuiuisip, He00X0JUMO
IIPOBEPUTH FE€PMETUYHOCTh YCTAHOBKHU.

4. Tlpou3BOIAT HM3MEPEHHE C HMCXOMHBIM M IPUTOTOBJICHHBIMH pacTBOpaMH W Haxomar Ah.
HauunHaTte nu3MepeHue cienyeT ¢ pacTBOpa caMOi HU3KOH KOHLEHTPALMH.

5. Ha ocHOBaHMM TOJY4YEHHBIX MAHHBIX BBIYHCISIOT MOBEPXHOCTHOE HATSDKEHHE G IS BCEX
pactBopoB IIAB mo ¢opmyne (1.16). B ¢popmyity moacTaBisitoT Go — MOBEPXHOCTHOE HATSHKEHHE BOJIBI,
paccurTaHHOE IpU TemIilepaType ombita t mo ypasaenuto (1.17):

oo = 73,5-0,15(t — 15), (1.17)
rae 73,5 mJIx/M? — IOBEPXHOCTHOE HATSHKEHUE BOJIBI IpH Temrepatype 15°C.
ITo HalicHHBIM 3HAYCHHUSIM G CTPOST H30TEpPMy MoOBepxHOCTHOro HaTsmkeHus o = f(C).

DKCIEepUMEHTAIbHBIC U PACCUNTAHHBIC TaHHBIC 3aHOCAT B Tabmmiy 1.1.
PaccunteiBaroT agcopoumio. IToCKOIBKY (U3NUECKHit cMBICT Tpon3BoAHOM do/dC ecTh TaHreHC
yIJla HaKJIOHa KacatenbHo# K kpuoil ¢ = f(C), To B cpeaneit obnactu kpuBoii (obmactu 2 Ha puc. 1.3)



OepyT 5-6 TOYeK W TPOBOJAT K HHM KacaTellbHble W IpsIMble, MapajuiesibHbie OcH  alcIwcc.
COOTBETCTBYIOIIUE 3TUM TOYKaM KOHIICHTPAIIMH 3aHOCAT B Ta0I. 1.2.

Taoauna 1.1

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

Paccmotpum (cM. puc 1.3) mopsiiok MpoOBEACHUS pacueTa JjIs OJHOW M3 TOYEK, HAIpPUMEp, JUIs

. d ' 'z
Touku A. U3 puc. 1.3 BUHO, 4TO MPOM3BOAHAS B 3TON TOUKE ﬁ =tga = —tg,tga = C

I[J'IH HaXOXJICHUA TAaHT'€HCA yIJla HaKJIOHAa HEJIb3s ITOJIb30BATHCA TPAHCIOPTUPOM, €ro CICAYET
pacCUnTBIBATE KaK THOIICHHUE KAaTCTOB TPCYT'OJIbHUKA, T.C. OTPEC3KOB ocen KOOpAWHAT, BBIPAXKCHHBIX B

COOTBEeTCTBMM C MacmTaboMm rpaduka. [logcraBuB B ypaBHeHue ['nOOca HaiineHHOe 3HadeHUE

L do z r z
OPOU3BOIHOU — — — — , IIOJI aroT =
P AHOM ¢ c > o RT

7. Ilo npeoOpa3oBaHHOMY ypaBHEHHIO JIGHIMIOpa HaXOAAT MpeneibHyro ancopOuuio [e. s
3TOTO Ha OCH abCLUCC OTKIAAbIBAIOT 3HAYECHUS KOHIICHTPALMH, a HA OCH OPIMHAT — COOTBETCTBYIOIEE UM
Bbanciennble 3Hadenns C/I'. B pe3ynpraTe momydaroT npsimyto (puc. 1.4), m3 KoTaHTreHca yria HakjIoHa
KOTOPOH MO>XHO BBIYMCIIUTD [ .

8. Ilo Haiinennoit BenuuuHe [ ONpenenstoT mIomaab MOJICKYINbI So U TOJNMIMHY aICOPOIIUOHHOTO
cost O.

9. NIaMepeHHbIe 1 BEIYNCICHHBIC JaHHBIE 3aIACHIBAIOT B Ta0muIry 1.2.

[TPUMEYAHUE:
3Hauenue razoBoil nocTosHHoM R = 8,3142 Ji-K* - monp™.
Na = 6,02 - 10 1/mob.

Tadmuua 1.2

C, MoJIb/1T Ao =12, T, Mosb/cM? cr

MJTx/m?

3Ha4YeHUsI TUIOTHOCTH H-OYyTHUJIOBOIO CHHMPTa W oOJieata HATpHUs NpUBeAcHbI B Tabm. 1.3.
MosekysapHbIe MacChl OYTHIOBOTO CIHPTA W OJieaTa HATPHS PACCUMTHIBAIOTCS KaK CyMMa MX aTOMHBIX
Macc ucxojs u3 xumuueckux gopmyi: CsHyeOH, Ci17H33COONa.

Tabnuma 1.3
Bemectso IInotHOCTS (T/cM3) ipu
TeMIiepaType
15°C 20 °C 30 °C
H-6yrunoserii cimpt CsHyOH 0,8233 0,8086 0,8020
Outeat Hatpus C17H33COONa - 0,8906 -




«YCTOHYHUBOCTH JUCHEPCHBIX CUCTEM»
JlabopaTopHas padora Ne 4

Hccneoosanue 3nekmpoaumuoil Koazyaayuu 3o071ei

Llens pabompi: onpenencHre IOPOTOB KOATYIISIIHH dJIEKTPOIUTOB.

OnpeodeneHue npudopsl u peakmuBbI: 30116 THIPOKcUaa xene3a (2, 0 %-Hbll pacTBOpP); paCTBOPHI
sanextponuToB KCL (4M), NaCL (4 M), K2SO4 (0,5 M), Na2SO4 (0,5 M), K3CgHsO (0,33M), urctrie
NPOOUPKH U MUTIETKH.

Koumponwsnsie 6onpocpi: yCTOHUUBOCTD THOPOOHBIX KOJUIOMIHBIX CUCTEM M UX CTaOMIM3aLus,
KOaryJssiys 30J1€H, IpaBuiIa 3J€KTPOIUTHON KOATYJIALUH.

Teopemuueckoe 6gedenue

Juogobmnvie KOITOUAHBIE CUCTEMBI XapaKTEPU3YIOTCS H30BITKOM CBOOOIHON TIOBEPXHOCTHOW SHEPTHH:
Fi2=012S12. (1)

rae S 1,2, — MexdaszHas MoBepxXHOCTh (MHACKC 1,2 03HadaeT (aspl), JocTUTAaeT OONBIINX 3HAYCHUN
BCJIEJICTBHE BHICOKOPA3BUTOM MOBEPXHOCTH paszzesa aucnepcHoi ¢assl (1) 1 qucnepcuonHoi cpensl (2),
a TaKk)Ke 3HAYUTEIIbHOW BETMUYMHBI MEXK(Pa3HOTO HATSHKEHUS 0712 .

CormnacHo BTOpOMY 3aKOHY TepMOJUHAMUKY, BelU4IKnHA F 12 Kak cBOOOAHAs SHEprus
CTPEMHTHCSI K MUHUMYMY, YTO MPOSIBJISIETCS] B YKPYIHEHUH YaCTHII 33 CUET UX CIMMIaHus. JT0, B
KOHEYHOM CUeTe, IPUBOMT K Pa3ICICHHIO CUCTEMbI Ha Makpodassl. Takum oOpa3om, TohoOHbIC
KOJIJIOUIHBIE CUCTEMBI ABJISIFOTCS NPUHIMITHATEHO TEPMOANHAMUYECKUMHU HEYCTOWYMBBIMHA CHCTEMaMH.

J1 cy1ecTBOBaHUS yCTOMYUBOM KOJUTOMTHOW CUCTEMBI TOJKHBI COOITIOIATHCS CIIETYIOIINe
YCJIOBHSL: TIOCTOSIHCTBO BeNM4uHbI qucnepcHoct D =1/d (d — auameTp yacTuiibl) 1 paBHOMEPHOCTb
pacnpeneneHus quctepcHoi a3kl B TUCTIEPCUOHHOM cpefie. CrocoOHOCTh KOJIJIOUIHON CHCTEMBI
COXPAHSTh AUCIEPCHOCTD, T.€ pa3Mep YaCTULl BO BPEMEHH, HAa3bIBACTCS d2pecamusHOU YCMOu4U80Cmbio.
CriocoOHOCTh KOJIOUAHOM CHCTEMBI COXPaHATh PABHOMEPHOCTH pacpeielieHUs] IUCTIEPCHOI (hasbl B
JIMCTIEPCUOHHOMN CpeJie HA3BIBACTCS KUHemuueckol ycmouuusocmoio. I1oTepst KOIIOUIHON cHCTeMON
YCTOMYMBOCTH NPUBOIUT K KOA2YIsAyUYU — NPOLECCY arperupoBaHusl YacTHIl, B pe3yIbTaTe KOTOPOTO
CHCTEMa MOKET MOTEPATh arperaTUBHYIO U KUHETUYECKYIO YCTOMUMBOCTD.

B amcrniepcHBIX cucTeMax, COXpaHsIOIINX arperaTiBHY0 yCTOWYHBOCTh BO BPEMEHH,
JIEHCTBYIOT T€ WJIN HHBIE (PaKTOPbI CTAOMIIN3ALH.

@DaKTopkl arperaTiBHON YCTOHYMBOCTH JUCTIEPCHBIX CUCTEM IOAPA3ACISIOTCS Ha
TEPMOJIMHAMUYECKUE U KHHETUUECKHE.

K TepMoiiHaMUYECKUM OTHOCHUTBCS CIEAYIOIINE:

1.9nexmpocmamuueckuii — ciocOOCTBYET CO3JJAHUIO HJIEKTPOCTATUIECKUX CHII
OTTAJIKMBAHMsI, BO3PACTAIOIINX [IPY YBEIWYCHNUH MTOTEHIMAIA YaCTHII HOBEPXHOCTH () U
0COOCHHO 3JICKTPOKUHETHYECKOTrO (&) MOTEHIIMAIA;

2. A0copbyuoHHo-conbeamHubll — MPUBOANUT K YMEHBIICHUIO MEX()a3HOTro HATSDKEHUS U
CHIDKeHUIo 3Heprun [ ' mb0ca moBepxHOCTH pazziena das.

3. Oumponuiinvlii — SBISIETCS IOTIOTHEHNUEM K JIBYM TIEPBBIM (PaKTOpaM, 4TO 0COOCHHO
XapaKkTepHO JUISl TOHKOJUCIIEPCHBIX CUCTEM, YaCTHUIIBI IMCTIEPCHOM (ha3bl KOTOPHIX
y4acTBYIOT B OPOYHOBCKOM ABHKEHHHU. DTOT (PaKTOP CHOCOOCTBYET PABHOMEPHOMY
pacrpe/eNIeHII0 YacTHIL 10 00bEMY CHCTEMBI.

K kuneTHyeckuM GakTopam yCTONUHMBOCTH, CHHKAFOIUM CKOPOCTh arperaiu

YaCTHIl JUCIIEPCHON (a3bl, OTHOCATCS:

1. CmpyxmypHo-mexanuyeckuii, CBSI3aHHBINA ¢ 00pa3oBaHUEM Ha TOBEPXHOCTH
YaCTUIl 3aIIUTHBIX CJIOEB, CTOMKHUX K pa3pyIIeHHUIO U 00JIaIAl0NINX YIIPYTOCTHIO U
MeXaHUYECKOW POYHOCTHIO.

2. l'uopoounamuueckuii, CHUKaIOIMIMNA CKOPOCTh arperamyy BCeACTBIE
W3MEHEHUS BSI3KOCTH CPeJIbl, TNIOTHOCTH AUCTIEPCHOH (pa3oil u AUCTIEpCHOHHOM CpeIbl.

B amcrniepcHBIX cucTeMax arperaTUBHAs YCTOWYMBOCTH OOYCIIOBIICHA JCHCTBHEM
OJHOBPEMEHHO HECKOJIBKUX (PaKTOPOB, HO OCHOBHBIM U3 HUX SIBIISIETCS
AIIEKTPOCTATHUECKUH U aJJCOPOLIOHHO-CObBATHBIM.

Hapymenne hakTopoB cTaOMIM3aIIiy MIPUBOIUT K ITOTEPE KOJUIOUTHOW CHCTEMOM
YCTOWYHMBOCTH, TO €CTh Koaryisiuuu. Koazynsayus— 3T0 IPOLECC arpernpoBaHus
(cnumaHus) 4acTHL, B pe3y/IbTaTe KOTOPOTO CUCTEMA TEPSET arperaTUBHYIO U
KHHETHYEeCKask yCTOMIMBOCTh. Koarynsmms MokeT ObITh BbI3BaHA Pa3HOOOPAa3HBIMU



NPUYUHAME: JOOABKOW 3JIEKTPONIUTA (ANIEKTPOIUTHAS KOATYJISIINS ), H3MEHEHHUE
TEeMITEpaTyphl, MEXaHUIECKUM BO3CHCTBHSAM, BO3ICHCTBHEM CBETA H T.1.

Oco0eHHO UyBCTBUTENBHBI 301 K ACUCTBHIO HA HUX AIIEKTPOIUTOB.

B 3aBHCHMOCTH OT KOHIEHTPALUH AJIEKTPOINTA KOATYJISIIKS OCYLIECTBISACTCS B
JIBE CTauM: MEUICHHYIO U OBICTpPYTO (pHcC.1)

[Tpu MeIeHHOH KOAryISIMy H3MEHEHHE KOHIICHTPAINH COIPOBOKAACTCS PE3KHM
HW3MEHEHUEM CKOPOCTH Koaryisinuu. B obmactu ObIcTpoil Koarymsiiuu yBeIn4eHue
KOHLICHTPAIMHN JIEKTPOJINTA B KOJUIOWIHON CHCTEME HE BBI3BIBACT U3MEHEHHUS CKOPOCTH
KOAryJISIA{, TOCTUTIIEH CBOET0 MAaKCUMAJILHOTO 3HAYCHUSL.

KoHueHTpanuo 31eKTposinTa HaunHas ¢ KOTOPO CKOPOCTh KOAryJIsilys OTCTaéT
MOCTOSIHHOH, HAa3bIBAIOT IOPOTOM KOAryJIsIHu.

Puc. 1 3aBrCHMOCTD CKOPOCTH KOATYIISIHSI KOHIIGHTPAIIMN SJIEKTPOIUTA

[Ipu 6bICTpOI KOATYISALMHU 30JI€H HIEKTPOIIUTAMU BO3MOKHBI IBa MEXaHHU3MA!

1. KoHneHTpanoHHas KoaryJsius, Mpu KOTOPOH MOTepsl yCTONIUBOCTH
BBI3BIBACTCA CXKATHEM B TUQPPY3HOM 4acTH JBOWHOTO dnekTpryeckoro cios (19C) npu
HEM3MCEHSIIOLIEMCS (0 - IOTEHIIMAJIE TIOBEPXHOCTH.

2. HeliTpanu3aoHHas KOaryJysiys, IPOUCXOASINAs B pE3yJIbTaTe CHUKEHHS
MOBEPXHOCTHOTO () - TIOTSHIIMAIIA YACTHI( () - TEKTPOXUMUICCKUH MOTEHIHAN).

CyiecTByer npasuna 31eKmpoaumnou koazyiayuu. PaccMoTpuM ux Ha
KOHKPETHOM IIpUMEDpE:

{[Fe (OH)3] nFeO* (n—x )CL}* xCL
aJICOpOLIMOHHBIN CIOH TG PY3NOHHBIN CION

qaCTI/IHI)I 30JI MMOJIOKUTEIIBHO 3apAKEHHBI, U €TI0 arperaTuBHas1 yCTOfI‘-IHBOCTB B
OCHOBHOM 00yCJIOBJIEHa HAJTMYHEM 3JIEKTPOCTaTHIeCKOro (hakropa crabmimzanuu. Kpome
TOTO, 37IECh JICHCTBYIOT COJILBATHBINM M SHTPOIUIHBIN (DaKTOPHI.

[Ipu no6asnennu anekrponutoB (Hanpumep, Na CL, NaxSO4) npoucxoaut
KOaryJisinus THAPO30JIs KeJie3a, 0 YEM CBHIIETENILCTBYET H3MEHEHHE €T0 LIBETA.
3akaHYMBAETCs MIPOLIECC KOATYIISALUH BbIIEIEHUEM OCA/IKa — KOA2YIAHMA.

JloGaBrieHne 3IeKTPOIUTA B THAPO30JIb IPUBOAMT K CxkaTHio Auddy3HOM yacTn
3JIEKTPUYECKOTO CJI0S1 MULEIUI, OJlarogapsi 4eMy OHU MOTYT IPUOIU3UTHCS IPYTY K APYTY.
I[Tpu 3TOM YacTh MPOTUBOMOHOB ( B MPUBEACHHOM MpUMepe mpoTHBonoHbI CL™)
nepexoauT U3 An(y3UOHHOTO CIIOS B aACOPOIIMOHHBIHN, U 3apsi]l YaCTHIIBI YMEHBIIIASTCS.
B cBsi3u ¢ 9TUM YMEHBIIAIOTCS CUJIbI OTTAJIKUBAHUS MEXKAY YacTUILIAMU U BO3PACTAIOT
CHJIBI MOJIEKYJISIPHOTO IPUTSDKEHUS, KOTOPBIE JEHCTBYIOT Ha KOPOTKUX PACCTOSHUSIX.

B utore BBe/ieHNE 3JIEKTPOIUTA BBI3BIBAET MOTEPIO arperaTUBHON YCTOMYHUBOCTH
30151

CymiecTByeT HECKOJIBKO MPABUJI AIEKTPOIUTHON KOATyJISILHH:

1. [lobaBKa J1000T0 37EKTPONIKTA B 30JIb BBI3BIBAET KOATYIISLIUIO.

2. Koarysnupytomiasi CHocOOHOCTb 3JIEKTPOJIUTA XapaKTePU3yeTcsl TOPOTOM ObICTPOit
koarynsuun Cy - MUHUMAIBbHOW KOHLIEHTPALMEH 3IEKTPOJINTA, BBI3BIBAIOILIECH KOAryJIsIHIO
KOJIJIOWIHOM crcTeMbl. YeM MeHbIIIe IOPOT KOAryJsLuH, TeM OOJIbLIe Koaryaupyouas
CIIOCOOHOCTB 37eKTpouTa. 3HaueHne Cx MOKHO paccuuTaTh 1o Gpopmysie

Can *V
V 1

Cy =
()



rae Vs; (MJI) — MOpOToBbIi 00BEM pacTBOpa IEKTPOIUTa KOHIIEHTPAIUH Coy
,,J00aBysieMoro B V (MJT) HCXOJTHOTO 30,

3. Koarynupyroum HOHOM SIBJISICTCS. MOH DJICKTPOJIUTA, UMCIOIININ 3HAK 3apsiia,
MPOTHUBOIIONOXKHBIN 3HAKY 3apsiAa KOJUIOUIHOM YyacTUlbl. B ciydae runpo3ois xenesa
KOaryJIHpYOIIAM HOHOM OYAET aHHOH AIIEKTPOJIUTA.

4. Yem OoJbiiie 3apsii KOAryJupyroIIero HoHa, TeM OOJIbIIE KOaryJIUpyromas ClioCOOHOCTh
anextponuta (rpasmwio Lymeie-Tapan).

Tax, B cirydae 3JeKTPONUTHON KOAryIISAIIuU THAPO3OIS JKeJe3a

CK o= > CK 5042-

JIis pa3inu4yHbIX IEKTPOIUTOB BETHUYHNHBI TOPOTOB KOATYJISIIIUS CUIIBHO
pa3IMYaloTCs, NaXKe eCIIM OHHM HAMICHbI TSI OHOTO ¥ TOTO e 307151, TeopeTHdaecKuMu
pacdéramu MOKa3aHo, YTO KOHIICHTPAIMOHHBIHN IMOPOT KOAryJIsIluu 00paTHO
MIPOITOPITUOHAJICH IIECTOM CTENICHH BEIHMYMHBI 3apsiaa (npaBuio Jepsruna-Jlannay):

s(kT) const
Ce=Bryes = (3)

rine B — xoHcTaHTa, cnabo 3aBucAIas OT aCHMMETPHH dJIEKTPOJIUTA, T.€. OTHOLICHUS
Yyciia 3apsI0B KaTHOHA U aHUOHA; € —3apsij
3JIEKTPOHA; Z — 3apsiA KOaryJaupyeero HoHa.

[Topor KoHIIEHTpallMOHHON KOAryJsui He 3aBUCUT OT (p — MOTEeHIIMaNa, HO
3aBUCHUT OT 3HAYEHUS MTOCTOSIHHON A , IM3IEKTpHUYeCcKON MPOHUIIAEMOCTH € pacTBopa,
temmeparypsl T, 1 3apsiia z Koaryaupyrouiero noHa. M3 ypaBHeHHs clieayeT 4To 3HaYeHHUe
[opora KoaryJisiyiu JUIsl OHO- IBYX- TPEX3apsAHBIX MOHOB TOJIKHBI OTHOCHUTBCS KaK

1 1

i3s3 =L i==1:0,016:0,0013 (4)

Buvinonnenue pabomut
PaboTa BEIMOMHSETCS TIO OIHOM U3 METOJIUK, YKA3aHHBIX IPETOIaBaTeNIeM.
Memoouxa 1

OmnpefeneHne mopora KoaryJsinuy 30111 THIPOKCHIA JKele3a MPOU3BOIUTCS
METOJIOM CBETOPACCESTHHUA.

MeTo1 OCHOBAH Ha OIPEeIEHUH 3aBUCIMOCTH ONTHYECKOH MIIOTHOCTH OT
KOHIIEHTPAI[UH BBOJUMOTO 3JIEKTPOJIHTA.

loToBsT 30116 THAPOKCH A JKeTe3a: B KOOy 250 MIT KHITAIIEH TUCTHIUTUPOBAHHOM
BOIbI HasMBaroT 10 mMi1 pacTBOpa xsopua xeiesa (2 %-Heiid pactBop). OOpa3yercs 30J1b
KpacHO-KOPUYHEBOTO I[BeTa. OXIIaXKIAI0T 30Jb JI0 KOMHATHOW TEMIIEPaTyPhl

3aTeM UCCIIeYIOT KOAryJIsIuio TIOIYYeHHOTO 30JIs IPY BBEJCHUH B HETO pacTBOpa
cyandata kanus (0,00125 M) nmyreM u3aMeHeHMs ONTHYECKOM I0THOCTH D mosydaemoii
CUCTEMBI.

B 10 TmiarenbHO BEIMBITBIX IPOOMPOK HAIMBAIOT 1O 10 MJI MOTy4EHHOTO 30715,
JTUCTHJUTMPOBAHHYIO BOJY M PacTBOp Cyibdara Kajaus B 00beMe YKa3aHHOM B TaOIIHIIE.

Tabnmna 1
Howmep npobupku 11 |2 3 |4 6 |6 7 |8 9 |10
O06BEM BOBI, M 10 | 95 9 |85 |8 |75 |7 |65 |6 |55
OOBeM 3JIeKTPOIIHTA, MIT 0 0.5 1 |15 |2 |25 |3 |35 |4 |46

Ornruueckas IIoTHOCTL D

BHCKTI)OJ'II/IT BBOJAT B KAXKIAYIO HpO6I/IpKy 30i1eM 3a 2-4 MHHYTBI HCTIOCPCACTBCHHO
nepea nSMCHCHUCM €€ ONTUYCCKOH INIOTHOCTH. I/IBMepHIOT OINITUYCCKYIO INIOTHOCTH COJIU B



Ka)KJIOH TIPOOUPKE C TIOMOIIBIO AIEKTPO(HOTOKOIOPUMETPa (COTIACHO HHCTPYKITUH K
pubdopy) ¢ npuMeHeHueM cBeTodmbTpa No.8 IlomydueHHbIC TaHHBIC 3aHOCAT B
tadmuiy 1.

CTposT 3aBUCUMOCTh ONTUYECKOM TIOTHOCTH D 0T 00BheMa 0T 00hEMa
anektponuta D = f (Van) (puc.2). ITopor ObICTPOil KOATYIISAIMH HAXOIAT IO TIOPOTOBOMY
00BEMy anektponuTa Vi (MIT), P KOTOPOM ONTHYECKAS TUIOTHOCTH 307151 IOCTHTAET
MaKCUMAJIBHOTO 3HAYCHUS, a IPH JaJIbHEHIIIeM J00aBICHUH YICKTPOJINTA HE U3MCHSCTCSI.

Puc.2 3aBucuMoCTb ONTHYECKOU IJIOTHOCTH 30111 OT 00bEMa
no0aBiaeHHOTO 3ekTposuta — KSOs
3Hauenue Ck pacCUUTHIBAIOT 1O popmyie:

anx Vg

C
Ck == 1000, mmons/1 (5)
riae C,;— KOHIICHTpaIKs BBEAEHHOTO JIEKTPOoauTa, Mojb/i1 (0,00125 M), V-00beM 3JIEKTPOSIUTA, MIL.

Memoouxa 2

['OTOBAT KOHTPONBHYIO POOY: B MPOOUPKY HAMBAIOT | MII 30151 U 10OABISIOT 1 M
JMUCTHJUTHPOBAHHOM BOABI. KOHTpOIBHOM Mp000if MOIB3YIOTCS Ha IPOTSHKEHUH BCEX OIBITOB.
OTKJIOHEHHUE UCIBITYEMO TPOOBI OT KOHTPOJIBHOM (TIOSIBIIEHHE MYTHOCTH, H3MEHEHHE OKPACKH,
BBIMAJIEHUE 0Ca/IKa) YKa3bIBaeT Ha HAJIMUUE KOATYIISIIHH.

Hzmepenne moporoB KoaryJsiiuy MPOU3BOIUTCS clieytonM oopa3om. B mpoOupku HamuBaroT
no 1 mut 301151 (OHOM M TOM ke nuneTKor Ha 1 Mir). 3aTeM B KaxX Iyt MpoOHUpKY NPUOABIISIOT IO OJHOMY
MJI PacTBOPA AJIEKTPOIIUTA OIIPeIeNICHHON KOHIIEHTpaui. KOHIIEHTpaIyst SJIEKTPOIUTa OT IPOOHPKHU K
npoOUpPKH yMEHbINAIOT BIBoe. Hampumep, mpodupka Nel cogepxut 1 mi 30mst B cmecu ¢ 1 mi 0,5 M
pacTBopa 3JIeKTpoInTa, Ipodupka Ne 2 coIepKuT TOT ke 00beM 307151 B cMmecu ¢ 1 mut 0,25 pacTBopa
3JIEKTPOJIUTA U T.JI.

[pu BIOTHEHNH PabOTHI UCTIONB3YIOT CIEAYIONINN METO]] pa30aBIICHUSI.

B uncryto npoOupky HaauBaroT 1 MII 3JIEKTPOIUTA UCXOAHON KOHIIEHTPAMK M 1 MJI 3TOTO Ke
3NIEKTPOJINTA MPUIIMBAIOT K 30110 B ipoOupKy Nel. K 1 mMi1 Hepa36aBieHHOTO 3/1eKTposinTa 400aBIsoT |
it H2O, mony4aet 2 Mil pacTBOpa 3JeKTPOJINTa, KOHIIGHTPAIHsi KOTOPOTo B JBa pa3a MEHbIIIE
nepBoHavaabHOU. J{anee 1 M1 moyydeHHOT0 pacTBOPa IEKTPOJIUTA OTIMBAIOT B IPOOUPKY ¢ 3051eM Ne 2,
a ocTaBIIMiics 1 MJT CHOBa pa30aBiIAIOT BOJON BABOE.

Kaxxaplit pa3 npu camBaHUA 3014 € IEKTPOIUTOM OTMEUAIOT ACHCTBUE TMTOCIETHETO Ha 30JIb.
Ecnu ycranosneno, uro npudasnenue 1 mi 0,5 M pacTBopa 3J€KTpOJIMTa BBI3BIBAET KOATYJIISIHIO, T.€
M3MEHSIETCs LBET 30514, a npudasnenue 0,25 M pacTBopa He AaET BHEIIHUX U3MEHEHUH B 3071, TO
ofpeJiesieHre IOPOTa KOaryJsLui MOKHO CUNTATh 3aKOHYEHHBIM U JaJbHEHIINX pa30aBIeHUH
MPOM3BOANTH He cieayeT. OTMETHM, YTO KOATryJISIIIUA HET, €CIIH 30]Ib B CMECH C AJIEKTPOIMTOM I10
BHEIIHEMY BHY HE OTIIMYAETCS OT KOHTPOJIBHOM 1poOsbl. [lodydeHHbIe pe3yapTaTsl 3aHOCST B TaOIUILy 2.

Tabnuna 2
No KonnenTpanys npuOaBIeHHOTO JIEKTPOJIMTa MOJb/1 | JleiicTBue anekTponuTa (+ wid —)
IPOOUPKHU

Ipumeuanue: 3nakoM (—) OTMEUAIOT OTCYTCTBHE KOATYJISIMH, 3HAKOM (+) — HaJH4ue.

PacueT moporos koary/siiuy MOKHO MPOM3BOIUTE CeayroIuM oOpa3omM. Eciu npu nericteuu 0,5 M
pacTBOpa HaOIfoJaeTCst Koaryanus, a npu aeicteun 0,5 M pacTBopa Koarymisanuy He MPOUCXOIHT, TO
MOPOT KOATYJISIMK PACCUUTHIBACTCA KaK CPEIIHAS BEIMYMHA 3TUX JBYX 3HAYCHUI KOHIICHTpaLUN



JJIEKTPOJINTA. Y UUTHIBAS, YTO MIPHU CMEIICHUH PacTBOPA DIIEKTPOJIHUTA C PABHBIM 00bEMOM 30715
KOHIIEHTPAIIH SIEKTPOIUTOB MOHMKAETCS BIIBOE, MTOPOT KOATYJISIIUH B IPUBEICHHOM MTPUMeEpE:

_ 0,540,225

Cx 2%2

*1000, [ mM/m]. (6)
CpaBHEHHE TOPOTOB KOATYJISIMHU PA3IIMYHbIX JIEKTPOIUTOB MTO3BOJISET CACNATh BBIBOJ O 3HAKE 3apsiaa
KOJUTOWIHBIX YaCTHI.

Hanpumep, snexrponutsl NaCL u Na; SOs mmeroT omuraxoBsiii katroH Na* u pasiamynsie anuonsr CL-
1 SO+ . Tlo npaswty Hlynsua-Tapau koarymupyromumu nonamu 0yayT CL™ u SO4% |, Tak kak nmopor
koaryssiimu a7t Na; SOs menbie nmopora koaryisimuu NaCL. CriegoBaTenbHO, YacTHIIA UCCIETYEMOTO
301151 3apsKEHBI OJIOKUTENBHO. [Ipy BBeIEHNH B 3016 IMMOHHOKHCIIOTO HATPHSI — HIICKTPOJINTA C
TpeX3apsJHbIM aHHOHOM — HAOJIFOaCTCs SBICHUE HENPABIIBHBIX PAA0B. OHO 3aKJIFOYACTCS B TOM, YTO
npu 100aBJIEHUH AJIEKTPOJINTA 30JIb CHaYajla yCTOMYHB, 3aTEM B OINPECICHHOM HHTEpBaje
KOHICHTPAIMH TPOUCXOAUT Koarysiws. [Ipu nansHeimem 100aBICHAHN IEKTPOINTA TPEX3apsaHbIe
AQHMOHBI TIEPe3apsHKAIOT MOJOKUTEITBHO 3apsHDKEHHBIC YaCTHUIIBI THAPO30II XKeJe3a U 3071b CTAHOBUTCS
ycToinuuBbIM. HakoHel, Ipy BEICOKMX KOHILCHTPAIMAX dJICKTPOJINTA HACTYIIAeT OKOHYATEIIbHAS
Koaryysius. TakuM o0pa3oMm, SIBIICHHE HEMPAaBWIBHBIX PSIOB COMPOBOXKIACTCS YepeI0OBaHIEM 30H
YCTOHYMBOCTH M HEYCTOMYMBOCTH IIPH BBEICHUH B 30JIb MHOT03apSTHBIX HOHOB.

Kpumepuu ouenku nadopamopuvix paoom:

[Tpu moxroroBke Kk MaboparopHoi padbote Mo «PU3NIECKON U KOJUIOUTHOW XHMHIM» B 5 CEMECTPE CTYACHT
JIOJDKEH BBITTOJHUTH CIIEAYIOIIHE BHBI padoT:

- CaMOCTOSTENbHAs IPOpPadOTKa TEOPETUUECKOr0 MaTepuaa K 1abopaTopHoiil paboTe;

- 03HAKOMJICHHE C YCTaHOBKOH, TPUOOPOM, METOIMKOM BBITTOTHEHHUS JIA0OPAaTOPHOI paboThI;

- BBIIIOJIHEHHE HEOOXOANMOTO SKCIIEPUMEHTA;

- 00paboTKa pe3yabTaTOB UCCIIEIOBAHUS, TOCTPOCHUE TPa(UKOB;

- QaHAJIN3 PEe3yNIbTaTOB UCCIIE0BaHUS U BBIBOJ IO padoTe.

- MaKkcUMaIbHO 10 6aJJI0B 3a KaKIyl0 BBIIOJIHEHHYIO JabopaTopHyio padoty (4*10=40), ecau paborta
BBINIOJIHEHA B TIOJTHOM 00beMe, B OTYETe MPABHJIBHO M aKKypaTHO BBINIOJIHEHBI BCE BBIYMCICHUS U
MOCTPOCHBI TPaQUKH, JIOTUIECKH B 000CHOBaHHO TIPUBEJICHBI BHIBOJIBI IO TEME J1a00paTOpHOI paboTHI.

- MUHEMAJILHO 6 6asuioB (4*6=24), eciii B X0/I¢ 3KCIIEPUMEHTA JOMYIIEHbI IPYObIe TPOMaxH, B OTYETE
€CTh TpyOble OMIMOKH, MPHCYTCTBYIOT OLIMOKM B BBIYMCICHUSX, HETOYHO IOCTPOCHBI Trpaduku, He
Joruyecku c(OPMHPOBAH BBIBOJI K JJabopaTtopHoi pabdore.



MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanuu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((unnan) ¢peaepaabHOro
rOCy/IapCTBEHHOT'O OIO/PKETHOTO 00pa30BaTEIHHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«Ka3zaHCKui HaIMOHAIBHBIN UCCIIEI0BATEIbCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY
Daxynomem- mexHoOA02UHECKULL
Kageopa - OXBT
Hanpasnenune 19.03.02 «ITpoiyKThl NUTAHUS U3 PACTUTEIBLHOTO ChIPbS»
[Tpoduns/mporpamma: «TexHonorus xneda, KOHIUTEPCKUX U MAKAPOHHBIX U3JICITHI»

KoMmiekT BOIIPOCOB KOJJIOKBUYMOB 110 pasaejiamM
110 JUCHUIIIIMHEC «Pusnyeckas u KOJJIOuaHas1 XUMMU»

5 cemecTp
Tema 1

«OcHOBHBbIe TOHATHUSA (pu3MYecKoil XUMUH. XUMUYeCKAs TEPMOANHAMMKA U XUMHYeCKoe
paBHoBecue. TepMoxumusp)

Konnoxksuym 1
Bapuanr 1

K xamxnomy 3ajaHnio A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BepHblii. BbiOepuTe BepHblii, 10
Bamemy MHeHU10, OTBET.

Al. V3 npuBeaeHHBIX HIKE (opMyIT BEIOEpHTE Ty, KOTOpasi CIIpaBEIINBA TOIBKO /IS UACATBHOTO
rasa.

ouU

oA 2)H:U+Pv;3)(a—vj =0; 4)5Q=dU+35W; 5)3W =PdV.
T

or ),

A2. SIBnstroTcs v TeruioTa U paboTa PyHKIUSAMU COCTOSTHUS?
1) Ternora — 1a, a paboTta — HET;

2) TemioTa — HeT, a paboTta — 1a;

3) u TeroTa, U padboTa ABISIFOTCS PYHKIMSIMHU COCTOSIHHUS;

4) u TeroTa, U paboTa He ABJISAIOTCS QYHKIIUSIMU COCTOSHHUS,
5) OTBET 3aBHCHUT OT HAIIPABICHHS MTpoIlecca.

1)C, =

A3. Kax Beiouparot 3Haku Q u W B ypaBHEHUH NIEpBOTO 3aKOHA TEPMOTUHAMUKHA? DTH BEIIMIUHEI
CUMTAIOTCA MOJIOKUTEIBbHBIMHU, €CIIN

1) TenoTa moryIonaeTcsl CACTEMOM, a paboTa COBEpIIAeTCS HaJl CHCTEMOM;

2) TeryoTa MOTJIONIAETCS CUCTEMOH, a paboTa COBEpIIAETCS] CaMOM CUCTEMOI;

3) TemnoTa BBIJACISIETCS CUCTEMOM, a paboTa COBEpIIaeTCs Ha/l CUCTEMOM;

4) Teryota BBIZCNSAETCS CUCTEMOM, a paboTa coBepIaeTcs CaMOi CHCTEMOM;

5) mpoiiecc MPOBOAUTCS OOPATHUMO.

A4. CranjapTHas TeILIOTa 00pasoBaHuUs aMMuaKa paBHa AH ,o.(NH,;) =—-294,1 xJlx/monb. B

KaKoW U3 MPUBEICHHOMN HIKe peakinii TeruioBoit adgdext npu T=298 K paBen 3To0il Benuunne?
1) HCN + 3H2 = NH3 + CHg;

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

3) N+ 3H = NHs;

4) NH2COONH4 = CO2 + 2NHs;

5) 2NO2 + 6H20 = 4NH3 + 70x.

AS. JIns xakux BemiecTB crpaBeaanBo cootHomenne Cpy=Cy + R?



1) nyist TBEpIBIX; 2) IS )KUJIKUX; 3) JUist KOHACHCUPOBAHHBIX
4) nnst uaeanbHBIX Ta30B; 5) ISt MPOCTBIX KPUCTATUTMYECKUX CUCTEM.

K KaKA0MY 3a1aHUI0 B nanb1 OTBE€TbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HCCKOJIBKO BAPDUAHTOB. BblﬁepI/ITe
BE€pPHbIE, 11O BameMy MHCHMIO, OTBETHI.

B1. BeipaxeHnus, crnpaBeyIMBbIe 11 U30XOPHOM TermioeMKocTH Cy OJHOTO MOJISI UJI€aIbHOTO
rasa.

OHY ., (0G) . (oF) . R )
1)(8—T]p, 2)[61_1), 3)(8_'_)\/, 4)Cp—R; 5)[61_)\/, 6) AU+W.

B2. Vkaxwure peakuuu, IJis KOTOPBIX MOXHO IMpeHeOpeub Pa3HOCThIO MEX]y H3MEHEHUEM
SHTAIBIIUU U U3MEHEHHEM BHYTPEHHEU SHEPTUH.

1) Ca(OH)2(p-p) + CO2(r) = CaCOs3(rs) + H20(0); 2) CaOs) + CO2) = CaCO3(mm);

3) 2AsH3) = 2AS(s) + 3H2); 4) Pb(ws) + PbO21s) = 2PDO 1),

5) Sb204(rs) + 4C 1wy = 2Sb(m) + 4CO¢); 6) Sicm) + 2Li120(m) = SiO2¢ws) + 4Li(1s).
B3. BriGepute sKCTEHCUBHBIE MTapaMeTPhl polecca:

1) naBnenue; 2) macca; 3) oObewm; 4) Temneparypa; 5) KOHLIEHTpaIus;

6) BHYTPEHHSSI DHEPTHS; 7) MONbHAS TETNIOEMKOCTb.

3apanusa C

Cl. Haitnure cooTBEeTCTBUE MCXKAY NPEACTABIICHHBIMHA PCAKIUAMU U COOTHOIICHHUEM SHTAJIBIINA

W BHYTPEHHEW »HEpruu (omeem npedcmasbme 8 6ude nociedosamenrbHocmu OyK8, Hanpumep,
ABD).

1) COq) + Y202 = COxr); A) AH > AU,
2) CaCO3(rs) = CaO(rs) + CO2r; b) AH = AU;
3) HaSr) + SNy = SNSrw) + Ho). B) AH < AU.

C2. HaiimuTe COOTBETCTBHE MEKTY 3HAKOM U3MEHEHHSI TETUIOEMKOCTH TPOIECcca U 3aBUCHMOCTHIO
AH=F(T) (omsem npeocmasome 6 sude nociedosamenvrnocmu 6yke, nanpumep, ABI).

1) AC,=0; A) anf b) anuf B) saH
2) AC, > 0;
3) AC, <0. / /
T T T
r) auf o) s
T T

C3. CrannapTHbIe SHTAJIBINK CTOPAHMS BEIIECTB B KMcIopoe (k[ x/Moib) npu Temmeparype 298
K

CZ H4 (r) C(TB,rpacbuT) H2(r)
-1411 -393 -286

ITo MMPpUBCACHHBIM Ta6JII/I‘-IHLIM JaHHBIM O CTAHAAPTHBIX OSHTAJIBIIUAX CropaHus BCHICCTB B
KHCJIOpoJie ipu Temriepatype 298 K BeIUUCINTE CTaHAAPTHYIO SHTAIBITNIO 00pa30BaHMs STHIICHA
C2Hs u3 mpocThIX BemiecTB NpH yka3zaHHOH TeMiieparype. OTBET BbIpazute B K/ /MOJb.



C4. CoBOKYITHOCTD T€JI, B3aUMOCHCTBYIONTUX MEXAY CO00M 1 000COOJEHHBIX OT OKpYKaroeh

cpedbl peaJbHON MM BOOOpaskaeMOi 000JI0UKOM, Ha3bIBACTCS..... (Hanuwiume nponyujeHHoe
Cl108O).
C5. ITapameTp TepMOAMHAMUYECKON CUCTEMBI, HE 3aBUCSILIUNA OT OOIIET0 KOJIMYECTBA BEIIECTBA
B CHCTEME, Ha3bIBAETCH. ... .. (Hanuwume nponyweHnnoe cnogo).

BAPHUAHT 2

K xamxnomy 3aiaHnio A JaHbl HECKOJIBKO OTBETOB, H3 KOTOPbIX TOJBKO OJANH BepHbIii. BoiOepure BepHblii, 10
Bamemy MHeHHIO, OTBeT.

Al. Tlpu kakom mporecce padoTa, coBeplIaeMas CHCTEMOM, JTOCTHraeT MaKCHUMAaJlbHOIO
3HaueHus?

1) mpu U30TEPMUYECKOM;  2) IIpH HEOOPATHMOM; 3) mpu oOpaTUMOM;

4) npu aguabaTHOM; 5) npu KpyroBOM.

A2. CrangaptHas TemioTa oOpa3zoBaHust HUTpoOeH3ona A H ?'298 (C4HNO,)=-11,2 xI>x/monb. B

KaKO# M3 MPHUBEICHHBIX HIDKE peakiuil TeruioBoid agdext npu T=298 K paBeH 31oil Benmunne?
1) CeHetHNO3=CeHsNO2+H20;  2) CeHsNH2+3S+6NH3+3H20=CsHsNO2+3(NH3).S;

3) 12C+5H2+N2+20,=2C¢HsNO2;  4) 6C+5/2H2+1/2N2+02=CeHsNOz;

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

A3. Kakoe BrIpakeHHE CIPaBEUIUBO JIJIs1 U300apHOil TerioeMKocTH Cp 0JJTHOTO MOJIS HI€aTbHOTO
rasa?

1) (aﬂj . 2) (ﬁj ;3) (G_FJ ;o 4) (a—uj ; 5) AU+W.
or ), ar ), aT )y aT ),

A4. JInst kakuX BEIIECTB crpaBeinBo cooTHomeHue Cp = Cy?
1) TOJNIBKO JIs1 TBEPIBIX; 2) TONBKO JJIS KUJKUX; 3) Ut ©IeaTbHBIX TA30B;
4) st KOHJIEHCUPOBAHHBIX BEIIECTB; 5) TONBKO AJISt KPUCTAJUTMYECKUX CHCTEM.
AS. Uto nokazeiBaeT BenuunHa AH cuctemsl pu e€ nepexoje u3 0JHOT0 COCTOSIHUS B Apyroe?
1) paboTy, COBEpIIEHHYIO CHCTEMOM MPHU MMOCTOSIHHOM JIaBJICHHH;
2) paboTy, COBEPIICHHYIO CHCTEMOM MPU MOCTOSIHHOW TeMIIeparype;
3) TemaoTy, OTJAHHYIO WK MOTJIOMIEHHYIO CHCTEMO# MPH MOCTOSHHOM JaBJICHHUH;
4) TeIoTy, OTIAHHYIO WIIN TOTJIOMIEHHYIO CHCTEMOM TPH TOCTOSHHON TeMITepaType.

K xaxxnomy 3agaHuio B 1aHbI 0TBeThI, U3 KOTOPBIX MOI'YT ObITh BePHBIMH HECKOJIBKO BAPMAHTOB. BriOepuTe
BepHbIe, M0 Bamemy MHeHHI0, OTBETHI.

B1l. BelpaxeHnue nepBoro Hadajga TEPMOJWHAMHUKH, 3alUCAHHOE C HMCIOJIb30BAaHUEM TEIJIOTHI
npouecca Q, UMeeT BUIL:

1) Q =AU-W; 2) 6Q = dU+PdV;  3) 6Q = PdV-dU; 4) Q = AU+W;

5) AU=Q+W, 6) AU=Q-W; )W =AU + Q; 8) dW = dU-5Q.

B2. BriGepure Bce Bubl ypaBHeHus: Kupxroda:
1) AH7 = AHZ —AC (T —298); 2) AH{ = AHZ,, +AC (T —298);

3) (—a(AH)j —AC,; 4 (—a(AH)j ~AC,
T p

oP oT
5) (MJ =AC, ; 6) (MJ =AC, .
v ); or )y
B3. Beibepute HHTEHCUBHBIC MTApaMeTPhI MpoIiecca:
1) naBnenue; 2) Macca; 3) oOBewm; 4) remneparypa; 5) KOHLIEHTpaIus;

6) BHYTPEHHSISI SHEPTHSI; 7) MOJTbHAS TETIIOEMKOCTb.



3amanua C

C1. Onpenenure, kKako (GpyHKIHEH (COCTOSHUSA WU TPOIecca) SIBISIOTCS HIDKCIPUBEICHHBIC
byukuuu (omeem npedcmasvme 6 uoe nociedosamenvHocmu Oyks, nanpumep, AABA)?

1) suTanenus AH; A) dbynkus nporecca;

2) BHyTpeHH:s sHeprus AU, b) ¢ynkuus cocrosHus.

3) Ternora Q;

4) naBnenue P,

5) pabora W.

C2. Hcnonp3ysi CpaBOYHHK, HAWIUTE COOTBETCTBYIOIIUE MPHUBEICHHBIM BEIIECTBAM TEILUIOTHI
cropanus (AH?, ., xJlx/Monb) (omeem npedcmasobme 6 6ude nociedosamensnocmu OVKe,

nanpumep, ABBJIT).

1) strnien CoHar); A)-4194,75;
2) caxapo3za C12H2201 1(rs); b) -3301,51;
3) aranon C2HsOH ), B) -5646,73,;
4) rexcan CeHi4(r); ') -1410,97,
5) 6enzon CeHeg(r); J) -1370,68.

C3. Usmenenune >HTanbnuu peakuuu npu T=298 K 2NaOHx)+CO21)=Na2COj3()+H20() paBHO

AHY, = —126,4xic . . .
298 Al . Haiinure TteruoBoii addext stoit peakmmu npu Temmeparype 800 K,
WCIIOJIB3YS IAHHBIE O MOJIBHBIX TeroeMKocTsx BemecTB (J[x/(monb-K). OTBet Beipasute B kK.

NaOH ) COxn Na;CO3(s) H20)
38,49 37,13 110,50 33,57
C4. Tlepexo CHCTEMBI U3 OJHOTO COCTOSHHSI B APYTO€ BCICACTBUE U3MEHEHHSI XOTs OBl OJTHOTO
rapameTpa Ha3bIBaeTCs. ... .. (Hanuwume nponywjennoe cnogo).
C5. TTapameTp TePMOIMHAMUYECKOW CHCTEMBbI, 3aBUCSIIMIA OT OONIET0 KOJHUYECTBA BEIICCTBA B
CHCTEME, Ha3bIBACTCH. ... .. (Hanuwume nponywennoe cnogo).
BAPUAHT Ne 3

K KaXKA0MYy 3a1aHU 10 A AaHbI HECKOJIBKO 0TBE€TOB, U3 KOTOPLIX TOJLKO OJIUH Bepl—l])lﬁ. Bblﬁepl/lTe Bep]—lblﬁ, mo
BameMy MHEHHUI0, OTBET.

Al. Kak sHTanenus nporecca 3aBUCUT OT TEMIIEPATYPhI?

T, C T,
1) H$2=H$1+I?pdT; 2) HY =H +[C,dT;
T T
T, T
3) AHY = AHY + [AC,dT; 4) HY =H} + [AC,dT.
T T
A2. KakoBo ananutuueckoe BelpakeHue | 3axoHa TepMouHaMUKN?
1) 6Q = dU+3W; 2) 6Q = dU+dw, 3) dQ = dU+3W,
4) dQ = sU+dW; 5) dQ = 3U+3W.

A3. 13 npuBeeHHBIX HIKE POPMYJI BEIOEPUTE Ty, KOTOpas CIpaBeJIMBa TOIBKO JUIS H1€aIbHOTO

rasa.
AH

I)CPZ(L) » DH=U+PVI3) [Qj =0;  4)5Q=dU+3W; 5)3W=PdV.
or ), oV ).

A4. Yro Takoe A H ,4TaHHOTO BelecTBa? DTO M3MEHEHUE SHTANBITHH IPHU

1) marpeBanuu 3toro Bemiectsa ot 0 10 298 K;
2) peakiuu 00pa30BaHKS STOrO BEIIECTBA U3 DJIEMEHTOB;



3) peakiuu 00pa30BaHUS 3TOTO BEIIECTBA M3 MPOCTHIX BEIISCTB, B3SATHIX B MX HauboJee
YCTOMYUBBIX COCTOSIHUAX, TpU T=298 K u mapumanbHbIX JaBICHUSAX BCEX KOMIIOHEHTOB
ra3oBoii (assl, paBHBIX | aTM™;

4) peakiuy OKHCICHHS JAaHHOTO BEIICCTBA.

AS5. Urto nmokazpiBaeT BenuunHa AU CUCTEMBI IpH €€ TIepexoe U3 OJTHOT0 COCTOSIHUS B Apyroe?
1) paboTy, COBEpIICHHYIO CUCTEMOH MPH IMOCTOSTHHOM 00bEME;

2) paboTy, COBEPILIEHHYIO CUCTEMOI IIPU MOCTOSTHHOM TeMIepaType;

3) TemI0TY, OTAAHHYIO WJIM MOIJIOIEHHYIO CUCTEMOM MPHU IIOCTOSIHHOM 00BEME;

4) TeroTy, OTIaHHYIO UM MOTJIONIEHHYIO CUCTEMOM MPU MOCTOSTHHOW TeMIepaType.

K kaxknomy 3amanuio B gaHbl 0TBeTbl, U3 KOTOPBIX MOIYT ObITh BEPHBIMH HECKOJIbKO
BapuaHTOB. BoiOepuTe BepHble, N0 Balemy MHeHHMI0, OTBETHI.

B1. BriGepure Xxumuueckue peakiuu, y KOTOPbIX M3MEHEHHE SHTAJBIUU OOJbIlle W3MEHEHUs
BHYTPEHHEHN SHEPrUU.

1) MgCO3()=MgOrs)+COxn); 2) 2H2y+O021=2H20(r;
3) H2Sn)+2NaOH )=NazS)+2H20x); 4) 2C0O2(n=2COn)+02(r;
5) NH4Clzs)=NH3)+HCl v 6) CH4()+CO21)=CH3COOH .

B2. Kakue BeauurHbI UMEIOT pazmepHocTh J[x/(Moinb-K)?
1) Terutota Q; 2) padora W; 3) monbHas uzobapHas TermoéMikocts Cp;  4) srTanmsnus AH;
5) yHuBepcayipHas ra3oBasi MOCTOsIHHAA R;  6) sHTponus S; 7) BHyTpeHHss dHeprust AU.

B3. YcnoBus, otnuyaronize n30JIMpoOBaHHYI0 TEPMOJUHAMUYECKYIO CHCTEMY:

1) 3amac BHyTpeHHEH SHEPTrUU B U30JIUPOBAHHOMN CHCTEME TIOCTOSTHEH;

2) 3amac BHyTPEHHEH SHEPTrUH B U30JIMPOBAHHON CHCTEME HE TIOCTOSHEH;

3) uckiIr0YeH 0OMEH BEIIECTBOM U DHEPTHEN C OKpPYKaIOIIeH Cpeoii;

4) BO3MOXXEH 00OMEH DPHEPTUEH ¢ OKPYKAIOIIEH CpeIoi, HO UCKIIIOUEeH 0OMEH BEIICCTBOM;

5) BO3MO>KeH OOMEH BEIIECTBOM C OKpY»Karolllel cpeioil, HO HCKIIF0UeH OOMEH YHeprueH;

6) BO3MOKEH OOMEH BEIIECTBOM M dHEPTUel C OKpY Karollel cpeaou.

3aganua C

Cl. Haiimute COOTBETCTBHE MEXIy Ha3BaHHEM TIpollecca W €ro 0O0O3HAYEHHEM M3 IMPaBOTO
cronbua (omeem npedcmasvme 6 guoe nociedosamenvHocmu 0yks, nanpumep, ABBJ[ET).

1) uzo6apHbIif; A) T=const;

2) U30TEPMUYECKUH; b) P= const;

3) N30XOpHBIN; B) T=const u P= const;
4) n300apHO-U30TEPMUUECKUI; I') T=const u V= const;
5) N30XOPHO-U30TEPMUUECKHUIA; ) Q=0;

6) anuabaTHBIH; E) V= const.

C2. HaiiguTte COOTBETCTBHE MEXAY MPUHAAICKHOCTHIO TMapaMeTpa M YKa3aHHOW BETUYMHOMN
(omeem npedcmasvme 6 sude nociedosamenvrocmu Oyks, nanpumep, ABBAB).

BEJIMUMNHA I[TAPAMETP
1) remnepatypa T; A) KCTEHCUBHBIN;
2) BHyTpeHH:s 3Heprus AU, b) nHTEHCUBHBIN.

3) naBienue P;

4) MonbHas n3o0apHas TermoéMKocTh Cp;
5) konuentpanus C;

6) Mmacca m;

7) 00béM V.



C3. Ilo TeruioTaM CropaHusi O-TJTIOKO3BI, B-QpyKTo3bl U caxapo3sl (B k/x/moiab) npu 25 °C
paccumraiite Teruoty Tuaposnn3a caxaposbl Ci12H20011+H20=CeH1206(0-rmoxosaytCeH1206(3-
dpyxrosa). OTBET BbIpa3uTe B KJIK.

OL-TJTFOK03a B-dbpykTo3a caxaposa

-2802 -2810 -5644
C4. OrtHolIeHHEe KOJIMYECTBAa TEIUIOTHI, IOJABEICHHOH K CHUCTEME, K TOMY HM3MEHEHUIO
TEMIIepaTypbl, KOTOPOE MPH 3TOM MPOUCXOIUT, HA3BIBACTCH....... (Hanuwume nponywennoe
Cl108O).

C5. IIpu MOCTOSIHHOM JIaBJICHUU HIU 00BEME TeToBOH 3(h(HeKT XUMHUUECKOH peakluu 3aBUCHUT
TOJBKO OT BUJIa M COCTOSIHUS HCXOHBIX BEIIECTB U MPOIYKTOB PEAKLUH, HO HE 3aBUCHUT OT ITyTH
nepexona (Hanuwiume, KaKou 3aKOH CHOPMYIUPOBAH).

Tema «BTopoii 3aK0H TEPMOJMHAMHUKI)

KonnoxkBuym 2

BAPUAHT Ne 1

K KaKI0MY 33 1aHU10 A AaHbI HECKOJIBKO 0TBE€TOB, U3 KOTOPLIX TOJbKO OIUH BepH])Iﬁ. Bblﬁepl/lTe Bep]—lblﬁ, mo
BameMy MHCHHUIO, OTBET.

A1l. 3BeCTHO COOTHOILIEHNE dSZ? . Korna cnenyer 6path 3Hak > ¥ KOr/ia 3HaK =7

1) > st HeoOpaTUMOro nporecca U = A U30TEPMUYECKOT0;
2) > ny1st HEM30TEPMHUYECKOTO TIpoIiecca 1 = JJIsi 00paTUMOTO;
3) > U1 U30TEpMHUUECKOTO Mpolecca U = JUIs HEM30TEPMUYECKOT0;
4) > nu1st HEN30JIMPOBAHHOW CUCTEMBI U = JIJIS1 U30JIMPOBAHHOM;
5) > s HeoOpaTUMOro Tpoliecca U = AJs 00paTUMOTO.
A2. MoXeT 11 SHTpONUS BEIIeCTBa ObITh OTPULIATEIBLHOMN?
1) TONBKO NpU HU3KUX TEMIIepaTypax; 2) TOJBKO MPU BBICOKUX TEMIIEpaTypax;
3) TOJBKO 7S MPOCTHIX BEILLECTB, B3ATHIX B UX Hanbojee yCTOWYMBOM COCTOSIHUU;
4) na; 5) Her.
A3. YxaxuTe npaBUIbHYIO GOpMyTy:
1) dH :Vdp+TdS+Zyidni; 2) dH =—pdV +TdS+Zﬂidni;
I 1

3) dH = pdV +SdT =Y s4dn, ;  4) dH =—pdV +SdT =Y sdn; ;
5) dH =-Vdp—-TdS+ > zdn, .

A4. YxaxuTe npaBUiIbHYIO GOpMyTy:
1) F=U-TS; 2) F=H-TS; 3) F=U+TS; 4) F=H+TS; 5) F<U+TS.

AS. YxaxuTe npaBUiIbHYIO GOpMyTy:
oG
ar J, aT )y ar ), aor ), aT ),

K KaXXA0MYy 3a1aHUIO B nanbl OTBE€TbI, U3 KOTOPLIX MOTYT ObITh BE€PHBIMM HECKOJbBKO BAPDHAHTOB. Bl)lﬁepl/lTe
BE€pHbIE, 11O BameMy MHEHHI0, OTBETHI.

B1. CBoiicTBa XUMHUYECKOTO MOTEHIIMATIA KOMIIOHEHTA CUCTEMBI B O0OIIEM ClTydae
1) yHKIMS COCTOSIHUSI CHCTEMBI; 2) pyHKIMS TIpOIIECCa;

3) aKCTeHCHBHAS (PYHKIINS, 4) uaTeHCUBHAs (YHKITHS;

5) dyukmus, paBHas TEIUIOTE Tporiecca;  6) QyHKIMsA, paBHas paboTe mpoiiecca.



B2. Jlan psna yTBepKACHHH, Kacaromuxcs SHepruu [u0Oca. Ykaxwrte, Kakue W3 HUX -
MPaBUIIbHEIE.

1) yobuts aHeprun ['m60ca paBHa moJie3HOM paboTe mporiecca;

2) yosutb sHeprun ['m66ca paBHa mosHoi padoTe mporecca;

3) pasmepHocTb sHeprun I'n66ca kJx/(Monb-K);

4) pazmepHocTs sHeprun [ n66ca K >x/MoIb.

3aganusa C

C1. Haiigute cOOTBETCTBUE MEX]TY YACTHBIMU MTPOU3BOIHBIMHA TEPMOJUHAMHYECKUX (QYHKITUH

napameTpamu Tporecca (omeem npedcmasbme 6 8ude NoCied008amenbHocmu 0yKs, Hanpumep,
ABFT).

oG\ | oF\ oHY ouU
D (a—Tl’ 2 (a—vl’ 3 (@l’ Y (a—vl'

A)-S;Bb)S; B)P; I)-P; IDT; E)V; X)-V.
C2. Hanumure onpeneneHne XMMUYECKOTO TOTEHIMANA.
C3. Hanumure ypaBHenue ['n60ca-I'enbMrosbiia st CHCTEMBI.

BAPUAHT Ne 2

K KaKI0MY 33 1aHU10 A AaHbI HECKOJIBKO 0TBE€TOB, U3 KOTOPLIX TOJbKO OIUH BepHBIﬁ. Bblﬁepl/lTe Bep]—lblﬁ, mo
BameMy MHCHHUIO, OTBET.
2 ?

Al. JInsa kKakux TIpoIecCOB CIPaBEIIMBO COOTHOIIIEHUE dSZ? p

1) mst MOOBIX; 2) st TFOOBIX U30TEPMUYCCKHUX 3) st anabaTHBIX;
4) mist MOOBIX OOPATUMBIX; 5) ISl OOPATUMBIX U30TCPMUICCKHX.

A2. Kak cBsi3aHbI MEX]ly COOO0M BEIMYUHBI U3MEPEHUIN SHTPOINH, SHTAJIBIINY U TEMIIEPATyphl IPU
(a3oBbIX nepexoaax?
1) As:ﬂ;g) AS=AH-T. 3) Asz_ﬂ; 4) As:dA_H; 5) AS=AH
T T dT
A3. Vkaxure npaBWIbHYIO popMyny:

oFY . oF) . F) .. FY _ .
”(ﬁjp_v’ 2)(6_ij‘s’ 3)(8ij’s' 4)(6ij v

(]

A4. YxaxuTe npaBUiIbHYIO GOopMyny:
1) dF =Vdp+SdT + ) gdn; ; 2) dF =-Vdp+SdT + > zdn; ;

3) dF =—pdV —SdT + Y gdn; ;4) dF =—pdV —SdT - zdn, ;
5) dF =Vdp+SdT - s4dn; .

AS. YxaxuTe npaBUiIbHYIO GOpMyTTy:

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 kaxaomy 3axannio B 1aHbl 0TBeTHI, U3 KOTOPBIX MOTIYT ObITh BEPHBIMH HECKOJIbKO
BapHaHTOB. BoiOepure BepHbIe, 10 BameMy MHEHUI0, OTBETHI.

B1. CgoiicTtBa sHepruu ['m60ca KOMITIOHEHTa CUCTEMBI B OOIIIEM Cllydae

1) yHKIMS COCTOSIHUSI CHCTEMBI; 2) pyHKIMS TIpOIIECCa;

3) aKCTeHCHBHAS (PYHKIIHS, 4) uaTeHCUBHAs (YHKITHS;

5) dyukmus, paBHas TEIUIOTE Tpotiecca;  6) GyHKIMA, paBHAs MOJIE3HOM paboTe mporiecca.



B2. Jlan psan yTBep>KIEHUMN, KacAtOIIUXCs SHTPONUU. Y KAKUTE, KAKUE U3 HUX - IPABUJIbHBIE.

1) sHTpONHS — Mepa Gecropsiika CUCTEMBI; 2) sHTpOMUS — TEIJIOTA MPOLIecca;

3) pa3MepHOCTh SHTPOIUHU KI>K/MOIb; 4) pazmepHOCTh 3HTpOrHHU KJ[x/(M0nb-K);
5) sHTpOIHS - SKCTCHCUBHAS () YHKIIHS; 6) SHTpOMHMS - UHTCHCUBHAS () YHKIIHSL.
3amanua C

C1. Haiinure cOOTBETCTBHE MEXK/Ty YaCTHBIMU ITPOU3BOHBIMU TEPMOJIUHAMUYECKUX (DYHKITUN 1

napameTpamH Ipouecca (omeem npeocmagvme 6 gude Nociedo8amenbHOCmu OYKe, Hanpumep,
ABBI).

a(E) 2(F) aE) o(F))
oP /. oT ), oP ), 35 ),
A)-S;B)S; B)P; T)-P; [T; E)V; X)-V.

C2. Hanumure nocrynatsl || 3akoHa TepMOIMHAMUKY.
C3. Hanmmure ypaBaenue ['u60ca-I'enbmrosnbiia ajis mpoiecca.

BAPUAHT Ne 3

K kaxnomy 3ajaHuio A JaHbl HECKOJIbKO OTBETOB, U3 KOTOPBIX TOJIbKO OJAWH BEPHBIN.
Bbi0epure BepHblii, no Bamemy MHeHMI0, OTBeET.
Al. Kak u3MeHsieTcs SHTpONMs BELIECTBA IPH €ro HarpeBaHUM IPU MOCTOSIHHOM O0beMe WU
MOCTOSIHHOM JIaBJI€HUU?
1) yBenuumuBaercsi;  2) yMEHbLIAETCS; 3) He u3MeHsercs;
4) MOXXET U3MEHATHCS HEMOHOTOHHO;
5) Bo3pacTaeT NpornopUUOHAIBHO U3MEHEHHIO TeMIIepaTyphbl.
A2. VYxaxure npaBWwIbHYIO (QopmymupoBky: «[Ipum mocTossHHOM o0beMe H TemImeparype
CaMOIIPOU3BOJIBHBIE NTPOLIECCHI HAYT B CTOPOHY...»
1) Bo3pactanus sHepruu ['u60ca cucremsl; 2) yobiBaHus sHepruu 'n60ca cuctemsl;
3) Bo3pacTaHus SHTPOIHMU CUCTEMBI; 4) Bo3pacTaHMs SHEpruu I enbMrosbiia CUCTEMBI;
5) yObIBanust sHEpruu [ 'enbMrosibiia CHCTEMBI.
A3. Ilpu kakoM mporecce paboTa, coBeplIaeMass CHCTEMOH, JOCTUraeT MaKCHUMaJbHOIO
3HaueHus?
1) npu U30TEPMUYECKOM; 2) npu HEOOpaTHUMOM; 3) npu o6paTUMOM;
4) npu aguabaTHOM; 5) npu KpyroBOM.
A4. YkaxuTe npaBUIbHYIO GopMyny:
1) dG =Vdp+SdT +_ dn; ; 2) dG =-Vdp+SdT +>_ wdn, ;3) dG=Vdp—SdT + > z4dn; ;

1 I 1

4) dG=—-pdV +TdS+> wdn ; 5) dG=VdT + pdT -  wdn, .

AS. YxaxuTe npaBUiIbHYIO GOpMyTTy:

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

K xa:xxnomy 3amanuio B 1aHbl 0TBeThI, H3 KOTOPBIX MOI'YT OBITh BEPHBIMH HECKOJIbKO BapHaHTOB. BriOepure
BepHbIe, 0 BameMy MHeHHI0, OTBETHI.

B1. CgoiictBa sHepruu ['eapMronbiia KOMIIOHEHTa CUCTEMBI B OOIIEM clTydae

1) yHKIMS COCTOSIHUSI CHCTEMBI; 2) pyHkIus mporecca;

3) aKkcTeHCHBHAs (PYHKIINS, 4) uaTeHcuBHAs QYHKITHS;

5) byukmus, paBHas TEIUIOTE Tipotiecca;  6) QyHKIUsA, paBHas paboTe mpoiiecca.

B2. Jlan psn yTBEepKIEHUMN, KACAIOIINXCS DHTAIBIUU. Y KQKUTE, KAKWE U3 HUX - TPABUIILHBIC.

1) sHTanBIUS — Mepa GecropsiaKa CUCTEMBI; 2) SHTaJIBNUA — TEIJI0Ta IMPOoIEeCCa;
3) pa3MepHOCTh SHTANBIHUH KJ[K/MOITb; 4) pazmepHOCTh dHTaIbINH KJk/ (Mo -K);
5) sHTaNBIUS - SKCTEHCUBHAS (QYHKITHS, 6) SHTAJBINS - UHTCHCUBHAS (DYHKITHSI.

3amanua C



C1. Haiigute cOOTBETCTBUE MEX]Ty YaCTHBIMU MTPOU3BOIHBIMH TEPMOJUHAMUYECKUX (QYHKIHH U
napameTpamu Tporecca (omeem npedcmasbme 6 8ude Nocied08amenbHocmu 0yKs, Hanpumep,
ABFT).

oG\ | oF\ oHY | oU
D (a—pl’ 2 (a—vl’ 3 (a—pl’ Y (a—vl'

A)-S;b)S; B)P; ID-P; IDT; E)V; X)-V.

C2. [laiite omnpeeseHuss CaMOIPOU3BOJIBHOTO, HECAMOIPOU3BOJIBHOIO U PABHOBECHOIO
IIPOLIECCOB.

C3. Hanumute GopMyity XMMHUYECKOTO MOTEHIIMANIAa KOMIIOHEHTAa MPU MOCTOSSHHOM o0beMe U
TeMIlepaType.

Tema «Xumudeckasi kuHernka. OcHoBHble noHsATHA. KaTtanus»
KosiioxkBuym3
Bapuanr 1
K KaKI0MY 33 1aHU 10 A AaHbI HECKOJBKO O0TBE€TOB, U3 KOTOPbIX TOJbKO OAWH BepH])Iﬁ. Bblﬁepl/lTe Bepl—lblﬁ, mo
BameMy MHCHHUIO, OTBET.

Al. Ykaxute onpeeieHie CKOPOCTH TOMOTeHHOM peakiuu aA + bB — ¢C.

1) w=kC,Cq; 2)W=dCA; 3)W:—dCA; 4)W:_£dCA;
dr a dr
5) w=k d& dCe _
dr dr
A2. YkaxuTe pa3MepHOCTbh CKOPOCTH peaKInu, TOPSA0K KOTOpoil paBeH N=1.
a1 MOJIb MO/lbllz MOJle 1

D—— 29— Y5 5 D5 1 5.

MOJlb * C Jga-C 7 .c a%-c c

A3. TlopskoM peakiiiy Ha3bIBAETCS

1) KOJIMYECTBO Pa3IMUYHBIX BHIOB YaCTHIl HCXOIHBIX BEIIECTB;

2) KOJHMYECTBO Pa3IMYHBIX BUOB YaCTHI] HCXOAHBIX BEIIECTB U MIPOIYKTOB;

3) KOJMYECTBO YaCTHI[ MCXOAHBIX BEHICCTB, B3aMMOCHCTBYIONINX B OJHOM 3JIEMEHTApPHOM
aKTe MpeBpaIieHus;

4) KOJMYECTBO YACTHII, B3aUMOJCHCTBYIONIMX U OOPa3yIOIIUXCSA B OJHOM 3JIEMEHTapHOM
aKTe MpeBpaIeHus;

5) moka3zaTenb CTENCHU MPHU KOHICHTpAaNuu B TUdQepeHraIbHoil popMe KHHETHIECKOTO
YpaBHEHUS;

6) mokazaTenb CTCNEHHW IPH KOHIEHTPAIMM B MHTETPAIbHOM (OopMe KHHETHYECKOTO
YpaBHEHUS.

A4. Ot 4ero 3aBUCHT KOHCTaHTAa CKOPOCTH pPeaKiuu?

1) oT npUpOBI BEIIECTB U TEMIIEPATYPHI;

2) TOJBKO OT MPHPOIBI BEIIECTBRA,

3) TOJBKO OT TEMIEPaTYpHI;

4) oT TeMIepaTypbl U BpEMEHH;

5) oT Temmeparypbl U KOHIICHTPAI[UH PEarupyrOIUX BEIICCTB.
AS. B KakMX KOOpAMHATaX CJACIyeT CIPSIMIATH 3aBUCUMOCTh Ca(T), 4TOOBI yOEAUTHCS, YTO
peakuus aA+bB—CC wumMeeTr TpeTHil TOPSAAOK, €CJIM HMCXOJHBIC BEIIECTBA B3SITHl B
CTEXMOMETPUYECKOM COOTHOIIEHUU?



1) x=1, y=Ca; 2) X=1, y=1/CAx; 3) x=1, y=InCax; 4) x=Int, y=InCa; 5) x=r,
2
yzl/CA.

K KaKA0MY 3a1aHUI0 B AaHbl OTBETDBI, U3 KOTOPLIX MOI'yT ObITh BCPHBIMU HECKOJIBKO BAPDUAHTOB. Bblﬁepl/lTe
BE€pPHbIE, 11O BameMy MHCHMIO, OTBETHI.

B1. Huxe npuBeneHsl 3J1€MEHTapHbIE OJTHOCTOPOHHUE PEAKIMH, IPOTEKAOIINE B OJIHY CTAAUIO.
Bri0eprTe MOHOMOJIEKYIISIPHBIC PEAKIUH.

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

B2. Kakue ypaBHEHHs MPUMEHUMBI JUIsl pacueTa KOHCTaHThl CKOPOCTH PEaKIMH BTOPOTO
nopsiaka?

1 1 Cs —-Xx)C¢
1)k:1|n&; 2)k:1(C0—C); Y k==— B|n((;3 )1;
r C T r Cy —C,  (C; —x)C
111 1 1(1 1
Hk=—|=S-=—1| 5) k== =——1.
) ZT(CZ COZJ ) T[C COJ

B3. B kakux ciy4asix MOJCKYJISIPHOCTh M MOPSIOK PEAKIIUU HE COBITAIA0T?

1) s IpOCTBIX peaKuuit

2) JIsI CIIOKHBIX PEAKIIHIA;

3) IS TOMOTCHHBIX PEaKIni;

4) s TeTepPOTreHHBIX PEaKInii;

5) i peakiui, rjie pearupyromre BEIecTBa B3AThl B CTEXHOMETPHUESCKOM COOTHOIICHHUH;

6) st peakiuii ¢ M30bITKOM OJJHOTO U3 PEArnPYIOLIUX BEIICCTB.
3aganus C
C1. Haiimute COOTBETCTBHE MEXAY IMOPSAIAKOM peakiuu ¥ (HOpMYJION Juis pacueTa BpPEeMEHHU
noJynpeBparieHust (omeem npedcmasbme 6 6ude nociedosamenvhocmu Oyke, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2,

In2

1 C
A) TI/ZZT; B) 71/2=E; B) TJ/Z:Z_(;(; F) T1/2=W.
0 0

C2. HaiimuTe COOTBETCTBHE MEXKAY TMOPSAKOM PEAKIMU U Pa3MEPHOCTHbIO KOHCTAHThI CKOPOCTH
(omeem npedcmasvme 6 suoe nocredosamenvrocmu Oyks, nanpumep, ABBI]]).

1) n=1; A) MOJlb :
Jq*C
.712
2) n=2; b) —
MOJb - C
Jlllz
3) n=0; B —M:
) ) .MOJlbl/2 -C
J
4) n=3; r ——;
MOJIb - C
5) n=1/2; ) l.
C
C3 I[JIH XI/IMI/I‘{eCKOﬁ peaKLII/II/I HOJ'Iy‘ICHBI KHMHCTUYCCKUC JaHHBIC:
T, MUH 0 5 10 15 20 25
C, mons/n | 0,500 0,413 0,359 0,323 0,295 0,274

Onpenenute NOPAIOK peaKIIMU METOIOM MOJCTAHOBKH (OTBET HAIMIUIIUTE YHCIIOM).

C4. PacmonoxuTe OJHOCTOPOHHHE pEaKIMH, XapakTepusyroluecs rpadukaMu 3aBUCHMOCTH
jgorapudma KOHUEHTpAMU OT BpeMeHu (IuHuM 1 — 4) B mopsake BO3pacTaHUs KOHCTAHTHI
ckopocTh. (OTBET HAMUILIUTE MOCIIETOBATEILHOCTHIO YUCEN).



In

//

S\

BAPHUAHT Ne 2
K ka:knomy 3aJaHuI0 A 1aHbI HECKOJILKO OTBETOB, H3 KOTOPBIX TOJILKO OIMH BepHBIii. BbioepuTe BepHbIii, 10
BameMy MHeHHI0, OTBET.

Al. Tlpu Kakux YCIOBUSIX KHHETHKY XUMHYeCKOM peakuun A+2B—C MOXHO omnucarb
KMHETUYeCKuM ypaBHeHueM tuna W = KC A C g8 ?

1) mpu BBICOKHX TeMIIepaTypax;

2) BIAJId OT COCTOSTHUSI pAaBHOBECHS;
3) Bcerna;

4) HUKOTI[A;

5) BOIM3H COCTOSIHHS PABHOBECHSL.

A2. YKaxuTe pa3MepHOCTh CKOPOCTH PeaKIMH, IOPSA0K KOTOPOi paBeH N=2.

2
MO]Zbl/ 2 . MOJlb

) —— 2 ’ 3) 1/2 ) 2
MOTb - C zn-c e a1t
A3. MosnekynsipHOCTBIO PEaKIIUU Ha3bIBACTCS
1)KOJIMYECTBO PA3TUYHBIX BUIOB YaCTHIl UCXOHBIX BEIIECTB;
2)KOJIMYECTBO Pa3IMYHBIX BUOB YaCTHUI] HCXOHBIX BEIIECTB U MTPOAYKTOB;
3)KOJINYECTBO YACTUI[ MCXOIHBIX BEIIECTB, B3aMMOJCHCTBYIONIMX B OJIHOM 3JIEMEHTapHOM
aKTe NPEeBpAaICHHUS,
4)KOJNNYECTBO YACTHUII, B3AUMOICHCTBYIONIMX M 00Pa3yIOIUXCs B OJHOM DJIEMEHTAPHOM aKTe

y MOTb |

5l
C

IIpEeBpalCHHUS;
5)nokaszarens CTENEHW NMPU KOHIECHTpauuu B AU QepeHIHaTbHOH (opMe KHHETHYECKOTO
YpaBHEHUS;
6)rokasarenb CTEMEHH IPU KOHICHTPAMKM B HHTErPAJbHONH (OpPME KHHETHYECKOTO
YpaBHEHHUS.

A4. Ot 4ero He 3aBUCUT KOHCTAHTA CKOPOCTH PeaKuu?
1) OT npUpPOIBI BEIIECTB U TEMITEPATYPHI;
2) TOJIbKO OT MPUPOJIBI BEIIECTBA;
3) TONBKO OT TEMIIEPaTyphI;
4) oT TeMIepaTypbl U BPEMEHHU;
5) OT BpeMeHH M KOHIICHTPAIUU PearupyroIinX BEMIECTB.

AS. B Kakux KOOpOMHATaX CIEAYeT COpAMIIATh 3aBUCHUMOCTh Ca(T), 9TOOBI YOEAHMTHCS, YTO
peakius aA+bB—cC wuMeer BTOpOH TOPSIOK, €CITM HMCXOIHBIE BEIIECTBA B3STH B
CTEXHOMETPUYECKOM COOTHOILIEHUN?

1) x=1, y=Ca; 2) X=r1, y=1/Ca; 3) X=71, y=InCax;

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

K KaXXA0MYy 3a1aHUIO B AaHbl OTBETbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMUA HECKOJIbKO BAPDUAHTOB. BblﬁepﬂTe
BE€pHbIE, 11O BameMy MHEHHI0, OTBETHI.

B1. Hwxe npuBeeHbI 37IeMEHTapHbIE OAHOCTOPOHHHE PEAKIMH, TPOTEKAIOIINE B OJHY CTAIHIO.
Bri6epute OMMOIEKYISIpPHBIC PEAKIIUH.

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



B2. Kakue ypaBHEHUs! IPUMEHUMBI JJIs1 paCY€TOB KMHETUKH peakLuii IEpPBOro nopsiaka’?

1) k=12 2 k=2(c,-c); 3)kr=hC,-hC;: 4 nc="%,
r C T kt
1(1 1 11 1

) 22'[C2 COZ] ) T[C Co]

B3. B kakux ciaydasix MOJICKYJISIPHOCTh U MOPSAIOK PEaKIUU COBNAJAI0T?
1) s IpOCTBIX peakiuit
2) JJIsI CIIOKHBIX PEAKIIHIA;
3) Ui TOMOTCHHBIX PEaKIInii;
4) s TeTepPOTeHHBIX PeaKIni;
5) nans peakuuii, Tie pearupyroIe BEIECTBa B3AThl B CTEXUOMETPHYECKOM COOTHOIICHNU;
6) st peakiuii ¢ H30BITKOM OJTHOTO U3 PEarnPYIONIUX BEIIECTB.
3aganua C
C1. Haiigute cOOTBETCTBHE MEXAY IMOPSIKOM peakuuu ¥ (HOopMysoil Juisi pacuera BpEeMEHU
HOJIyTIpeBpaleHus (omeem npedcmasbme 8 sude nociedosamenvrnocmu oyke, Hanpumep, ABBI).
1) n=1, 2) n=0; 3) n=3; 4) n=2.
In 2

c 1
A) TVZZZ—(lL;B)Tl/ZZE; B) Tj/zzT; F)Tl/ZZ—
0

C2. HaiimuTe COOTBETCTBHE MEXIY TOPSIAKOM PEaKIUU U Pa3MEPHOCTHIO KOHCTAHTBI CKOPOCTH
(omeem npedcmasvme 6 suoe nociedosamenvrocmu Oyks, nanpumep, ABBI]]).

1) n=0; A) MOJIb ;
Ja-C
./12
2) n=2; B) ———;
MOJlb - C
ﬂl/Z
3) n=1; B ———;
) ) Jl/lO]Zbl/2 - C
4) n=1/2; n—=> .
MOJIb - C
1
5) n=3; ) —.
C
C3. Z[J'IH XUMHUYECKON PpCaKMU MOJYUCHBI CJICAYIONNEC KUHCTHUYCCKUC NAHHBIC!
Co, MOIIB/11 0,5 0,7 0,9 1,2
T1/2, MUH 50,00 25,52 15,43 8,68

Omnpenenure NOpAI0K peakluy (OTBET HAUIIKUTE YHUCIOM).

C4. Pacnonoxure OJHOCTOPOHHHUE PEAKIMH, XapaKTepHU3yIoIHecs TpapuKaMu 3aBHCHUMOCTH
jorapudma KOHIIEHTPALH OT BpeMeHU (TUHUU | —4) B mopske yObIBaHUS KOHCTAHTbI CKOPOCTH.
(OTBeT HaNMUIIKTE MOCIIEI0BATEILHOCTHIO YUCEN).
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BAPHUAHT Ne 3
K ka:xaoMy 3a1aHUI0 A TaHbI HECKOJIbKO 0TBETOB, H3 KOTOPBIX TOJbKO OIMH BepHbIii. BbiOepuTe BepHbIii, 0
Bamemy MHeHu10, OTBeET.

Al. Ykaxure onpeieieHiue CKOPOCTH TOMOTeHHoM peakiu aA + bB — ¢C.

1) w=kC,Ce; 2) W=dCA; 3)W=—dCA; 4) W:_ldc/-\;
dz dr a dr
5 w=k d& dCe _
dr dr
A2. YxaxuTe pa3MepHOCTh CKOPOCTH PEaKIIUU, OPSI0K KOTOPOM paBeH N=3.
i MOJIb Mo’ Monb” 1

1 »2) ; ) —p— 4 ——: 5 -—.

MOJlb - C Ja-C ' e 7. c

A3. [lopsiikom peakiyi Ha3bIBaCTCSA
1) KOJMYECTBO Pa3IMYHBIX BHJIOB YaCTHIl HCXOIHBIX BEIICCTB;
2) KOJHYECTBO PA3IHUYHBIX BUIOB YaCTHIl HCXOHBIX BEIIECTB U MPOIYKTOB;
3) KOJMYECTBO YAaCTHIl MCXOIHBIX BEIIECTB, B3aMMOJICHCTBYIOLIMX B OJJHOM JICMEHTAPHOM
aKTe IMpeBpaIlCHHUS;
4) KOJMYECTBO YaCTHUI], B3aUMOJCHCTBYIONIMX U OOPa3yIOIIUXCS B OJAHOM 3JIEMEHTAPHOM
aKTe IpeBpaIlCHHUS,
5) mokazaTenb CTENEHU MPH KOHICHTpalmu B auddepeHnnanbHon GopMe KHHETHIECKOTO
YpaBHEHUS,
6) mokaszaTenb CTCNEHH IPU KOHICHTPALMKM B HWHTErPaibHOM (opMe KHHETHYECKOro
YpaBHEHHUS.
A4. Ot 4ero 3aBUCUT KOHCTAHTA CKOPOCTH PEAKIUN?
1) OT mpHUPOBI BEIIECTB U TEMIIEPATYPHI;
2) TOJIBKO OT MPUPOJIBI BEIIECTBA;
3) TOIBKO OT TEMIEPATYPBI;
4) ot TeMmeparypsl ¥ BpeMEHH,
5) oT TeMmeparypbl U KOHIIEHTPAIMU PEarnpyOLINX BEIIECTB.
AS. B Kakux KOOpOMHATAaX CIEAYeT COpAMIIATh 3aBUCHUMOCTh Ca(T), 9TOOBI YOEAMTHCS, YTO
peakiust  aAtbB—cC wumeer Tperuii MOpSAIAOK, €CAM HCXOMHBIC BEIIECTBA B3SATHI B
CTEXHOMETPUYECKOM COOTHOIIEHUN?
1) x=r1, y=Ca; 2) X=1, y=1/Chx; 3) x=71, y=InCax;
4) x=Int, y=InCp;  5) x=1, y=1/C}.
K KaXXA0MYy 3a1aHUI0 B AaHbl OTBETbI, U3 KOTOPLIX MOTYT ObITh BCPHBIMU HECKOJIbKO BAPDUAHTOB. BblﬁepI/ITe
BE€pHbIE, 11O BameMy MHCHMIO, OTBETHI.
B1. Huxe npuBeneHsl 3JIeMEHTAPHBIE OJJHOCTOPOHHUE PEAKIIUH, TPOTEKAIOIIUE B OAHY CTAIUIO.
Bribepute MOHOMOJIEKYIISIPHBIE PEaKIUH.
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 NPUMEHHMBI A pacueTa KOHCTAaHThl CKOPOCTH PEaKIMH BTOPOIO
nopsiaka?

1 1 Ccl-x)C;
]_) k=1|n&; 2) k:l(co_c); 3) k==. - - ( (:3 ) (;;
r C T r C, -C, (C,-x)C,
1(1 1 11 1
) 2r\C? C! ) r{C C,

B3. B kakux ciy4asx MOJEKYISPHOCTh U MOPSAOK PEAKIUU HE COBIAAAOT?
1) s IpOCTBIX peaKIuii
2) JUIS CIIOKHBIX PEaKITHiA;
3) JUUI TOMOT€HHBIX PEaKLuid;
4) IS TeTepOTreHHBIX PeaKIuii;
5) i peakuui, rjae pearupyromre BEIecTBa B3AThl B CTEXHOMETPUIESCKOM COOTHOIICHHUH;



6) nans peakuuii ¢ K30BITKOM OJTHOTO M3 PEarHPYIOIIUX BEIIECTB.
3aganusa C
Cl. Haiimute COOTBETCTBHE MEXAY IMOPSAKOM peakiuu M (OpMyJIol uis pacuera BpeMEHHU
noJynpeBpatieHus (omeem npedcmasbme 6 6ude nociedosamenvhocmu Oyke, nanpumep, ABBI).
1) n=1; 2) n=0; 3) n=3; 4) n=2,

in2 1 Co .

A) 7y, t b) 7., K, B) 7y, K ) 7y, ke
C2. Haiimute cOOTBETCTBHE MEXAY MOPSAKOM PEaKLUU U Pa3MEPHOCTbIO KOHCTAHThI CKOPOCTH
(omeem npedcmasvme 6 suoe nociedosamenvrnocmu Oyke, nanpumep, ABBI]]).

1) n=1: A) MOTb ;
Ja-C
22
2) n=2; B) ———;
MOJIb - C
L2
3) n=0; B) 7
Mo ¢
/
4) n=3; ry —;
MOJlb - C
5) n=3/2; mi
c

C3. B peakuuu 2 mnopsaka A+B— ]l HauanbHble KOHIIGHTpalnMu BemecTB A u B paBHBI,
coorBercTBeHHO 3,0 Moiw/nm u 4,5 monb/n. Ckopoctb peakuuu paBHa 0,0015 monb/n-c mpu
KOHIIEHTpaluy BemecTsa A 2,5 Moib/n. PaccunTaiite KOHCTaHTY CKOPOCTH U CKOPOCTh PEAKLIUU
P KOHIIEHTpAIUKU BemiecTBa B 2,8 MOJIb/J1. (OTBET HAIMUIITUTE YUCIIOM).

C4. Pacnonoxure OJHOCTOPOHHHUE PEAKIMH, XapaKTepu3ykoluecs TrpapuKkaMu 3aBHCUMOCTH
jgorapudma KOHUEHTpaluu OT BpeMeHu (MuHMM | — 4) B mopsake BO3pacTaHUs KOHCTaHTHI
ckopocTu. (OTBET HAMILIUTE MOCIEeI0BATEIBHOCTBIO YHCEN).

ncC

Tema «OcHOBHbBIE NOHATHS, XaPAKTEPUCTHUKH KOJLUIOMIHBIX CHCTEM»
KosutoxkBuym 4
BAPHUAHT Ne 1

1. Tlo kakomy NpU3HAKY KIACCU(PHULIUPYIOT JUCIIEPCHBIE CUCTEMBI Ha BEICOKOIUCTIEPCHBIE,
CpeIHeINCIIEPCHBIE U TPYOOIUCTIEpCHBIE:
1) TIlo creneHu AUCTIEPCHOCTH WM pa3Mepy YacTHIL AUCTIEPCHOM (a3bl;
2) Tlo arperaTHOMY COCTOSIHUIO JHCIIEPCHON (Da3bl U UCTIEPCUOHHOI CPeJIbL;
3) Tlo B3amMMOAENCTBHIO AUCIEPCHOM (ha3bl U AUCTIEPCHOHHON CPEJIbI;
4) Tlo B3aUMOCHUCTBHIO YaCTHII AUCTICPCHOMN (asbl .
2. Tlo kakoMy NpU3HAKY KIACCUPHUIUPYIOT TUCIIEPCHBIC CUCTEMBI HA CBOOOIHO- U
CBA30MCIIEPCHBIE:



1) Tlo cTemneHu TUCTIEPCHOCTH;
2) Tlo arperaTHOMY COCTOSIHHIO THCIIEPCHOMN (Da3bl U UCTIEPCUOHHO CPEJIbL;
3) Ilo B3anMOICHCTBHIO AUCTICPCHOI (ha3bl M AUCTIEPCUOHHON CPEIIbI;
4) Tlo B3aUMOIENUCTBHIO YaCTHII AUCIIEPCHOM (PasHI .
3. Kakas popmyiia COOTBETCTBYET ONPEACICHUIO «HCIEPCHOCTH?
1) D=a (m) 3) D=r (m)
2) D=1/a (1) 4) D=a*r (M%)
4. Kakue u3 nepeunciIeHHbIX KITacCUu(UKALUI IUCTIEPCHBIX CHCTEM OTHOCATCS K 00IIeMy
NPU3HAKY:
1) TIlo Buay nucniepcHoii (asbr;
2) Ilo pa3mepy yacTui AucriepcHO da3bl;
3) Tlo B3aMMOMENCTBHIO YACTHIL AUCIIEPCHOM (hasbl;
4) Tlo cTeneHu B3aMMOACHCTBUS JUCHIEPCHON (a3bl U TUCIICPCHOHHON CPEeIbl;
5) Tlo arperaTHOMY COCTOSIHUIO THCIICPCHOM (a3bl U TUCIICPCHOHHON CPEIbI.
5. Kakumu U3 MepeuucIeHHBIX CIIOCOOOB MOMYYalOT AUCICPCHBIC CUCTEMBI:
1) ¢norauus;
2) IenTH3aLus;
3) cmauuBaHue;
4) mucneprupoBaHue;
5) KoHIeHcaIVs;
6) anresws.
6. JlucmepcHas cuctema — 3TO...(3aKOHYUTE TPETTOKEHHUE).
7. Uto Ha3BIBAIOT AUCIIEPCHOM (Ha3oii?
1) COBOKYIHOCTH H3MEIBUEHHBIX YACTHII;
2) cpey, B KOTOPOl paBHOMEPHO pacIpe/ieIeHbl YaCTHIIBL;
3) OKPYXAroILyI0 KHUIKOCTH;
4) OKpPYKArOIIYIO KUIKOCTh U COBOKYITHOCTh U3MEIIbUEHHBIX YaCTHII.
8. ... - CHCTEMbI COCTOSIIIIME U3 YACTHUI] OTHOTO pa3Mepa.
9. OcHOBHBIE IMPpU3HAaKU JUCHIEPCHBIX CUCTEM!
1) reTeporeHHOCTH;
2) BBICOKas pa3apoOIIEHHOCTD;
3) BbICOKast pa3aApOOIEHHOCTh U T€TEPOreHHOCTb;
4) TOMOTE€HHOCTb.
10. Kakoii pa3mep UMEIOT YaCTHIIBI B CPEAHETUCIIEPCHBIX CUCTEMax?
1) 107-10%wm;
2) 10°-103wm;
3) 10°-10"m;
4) 10°m.
11. CHHaBI)I, 3aMOPOKEHHOC MACJIO ABJIAIOTCA NPEACTABUTCIIAMHA NUCTICPCHBIX CUCTEM THIIA:
1) TBepmoOe B KHIKOM; 3) ®KHIKOE B TBEPIOM;
2) TBEpIOE B TBEPIOM; 4) razoo0pa3zHOE B TBEPIOM.
12. Hqua, JKUBBIC KJICTKU ABJIAIOTCA NPCACTABUTCIIAMU JUCIICPCHBIX CUCTEM THUIIA!
1) >xuaKoe B TBEPIOM;
2) SKUAKOE B KHMIKOM;
3) TBepaOE B KUIKOM;
4) T1a3000pa3HOE B JKUIKOM.
13. Tyman, obaka sSBJISIOTCS MPEJICTABUTEINSIME JUCIIEPCHBIX CUCTEM THTIA:
1) sxuakoe B Ta3000pazHOM;
2) KUAKOE B KHMIKOM;
3) KHIKOE B TBEPIOM;



4) r1a3000pa3HOE B KHUIKOM.
14. Hammcats GpopMyITy MUIIEIUTHL:

BaClygs) + NaSOs — BaSO4 4 +2NaCl
BAPUAHT Ne 2

1. TIlo xakoMy MpHU3HAKY KJIACCH(PHUIUPYIOT AUCIIEPCHBIE CUCTEMBI Ha THOMMIbHBIE U THO(OOHbIE:
1) 1O cTeneHH AUCTIEPCHOCTH;
2) 10 arperaTHOMY COCTOSIHHIO TUCHEPCHO# (ha3bl ¥ AUCTICPCUOHHON CPEIbL;
3) 1o B3aMMOJCHCTBHIO TUCTICPCHOI (ha3bl M AUCTIEPCUOHHON CPEIIbI;
4) 10 B3aUMOACHCTBHIO YaCTHIL AUCTICPCHOMN (asbl .
2. Ilo xakoMy NpHU3HAKY KIacCH(HUIUPYIOT TUCTICPCHBIE CHCTEMBI Ha OE€CCTPYKTYPHBIE U
CTPYKTYpUpPOBaHHBIE:
1) 1o cTeneHu AUCTIEPCHOCTH;
2) 1O arperaTHOMY COCTOSIHUIO JTUCIICPCHOW (pa3bl U TUCIICPCHOHHOMN CPE/Ibl;
3) 1o B3aMMOJCHCTBHIO TUCTICPCHOI (ha3bl M AUCTIEPCUOHHON CPEIIbI;
4) 10 B3aUMOJICHCTBHIO YaCTHUII AUCTIEPCHOMN (ha3bl .
3. U3 npuBeneHHBIX HUXKE (OPMYIT BEIOEpUTE Ty, KOTOpast CIpaBeAINBa AJisl YACTbHOMI
HOBEPXHOCTH:
1) S;=S12/V
2) Sy;FSl_z*V
3) Sy=VI/S12
4. Kakue U3 epeyncieHHbIX KiIacCu(pUKaIUN TUCTIEPCHBIX CUCTEM OTHOCSTCS K YACTHOMY
NPU3HAKY:
1) 1o Buay aECHIEPCHOM (asbr;
2) 10 pa3Mepy YacTHIl AUCTIEPCHOI (a3bl;
3) 10 B3aMO/ICHCTBHIO YaCTHI] JUCTIEPCHOM (asbl;
4) 10 CTeneH! B3aUMOICHCTBHUS JUCTICPCHOM (ha3bl U TUCTICPCHOHHON CPE/IbI;
5) 10 arperaTHOMY COCTOSIHHIO JTUCIIEPCHO# (ha3bl U AUCTICPCHOHHOM CPEIbL.
5. Kaknmu U3 nepedncieHHbIX crioco00B OYHIIAIOT KOJUIOUIHBIE paCTBOPHI?
1) menrtu3anus;
2) nuanums;
3) mucreprupoBaHue;
4) yaerpaduasTpanms;
5) TukcoTponus;
6) anexTpoauanes.
6. [ducnepcHas cuctema — 3T0...(3aKOHUYHTE NPEII0KEHHE).
7. Urto HA3BIBAIOT TUCIIEPCHOU CpeIoii?
1) COBOKYNMHOCTh U3MEIbYCHHBIX YACTHII,
2) OKpYKAaIOIIYIO )KHUAKOCTh H COBOKYITHOCTD M3MEIbYCHHBIX YaCTHIL;
3) cpemy, B KOTOPOit paBHOMEPHO PACIIPE/ICICHBI YaCTUIIbI.
8. ... - CUCTEMBI COCTOSIINE U3 YaCTHI] Pa3IMUYHBIX Pa3MEPOB.
9. OcHOBHBIE IPU3HAKHU TUCTIEPCHBIX CUCTEM:
5) reTeporeHHOCTS;
6) BbICOKas pa3poOIEHHOCTS;
7) BBICOKas pa3apoOIEHHOCTh U TETEPOr€HHOCTD;
8) TrOMOreHHOCTb.
10. Kakoii pa3mep UMEIOT YacTHUIIBI B BEICOKOJUCIIEPCHBIX CUCTEMaX?
5) 107-10°wm;



6) 10°-103wm;
7) 10°-10"wm;
8) 10°m.
11. Moioko, ceipast HeTh, SBISIFOTCS MIPEACTABUTEISIMH JUCTICPCHBIX CHCTEM THIIA!
1) TBepaOe B IKUIKOM;
2) Tra3000pa3HoE B KHUIKOM;
3) IKHOKOE B KUIKOM;
4) razoobpasHoe B ra3000pasHoOM.
12. [Tbinb, MyKa SBISFOTCS TIPESICTABUTENSIMU JTUCTICPCHBIX CUCTEM THIIA!
1) >xuaKoe B TBEPIOM;
2) Tra3000pa3HoE B KHUIKOM;
3) TBepmoe B ra3000paszHOM;
4) T1a30006pa3HOE B TBEPIAOM.
13. Ilenomutact, xJe0 SABISIOTCS MPEACTABUTENSIMU TUCTIEPCHBIX CHCTEM THIIA:
1) ra3000pa3HOe B TBEPAOM;
2) Tra3000pa3HoE B KHUIKOM;
3) TBepmoe B KUIKOM;
4) TBepaoe B TBEPIOM.
14. Hammcats GpopMyITy MUIIEIUIBL:
BBaCIz(m) + A|2(SO4)3 —3BaS04+2AICI;

Tema «IIoBepXHOCTHBIE SIBJICHU
«AcopOIus HA TPAHUILE «GKHIKOCTh-Ta3»
KoJustokBuym 5
BAPHUAHT Ne 1

1.Kakue u3 ¢popmyi 0TpaxaroT HOHITHE IIOBEPXHOCTHOI'O HATSKEHUS?

a)G=—d—C; 6)F:—£~d—o-; B)G=—%; r)0'=%.
do RT dC dsS S
2. Kakas uz popmyI oTpaxkaeT NOHITHE IOBEPXHOCTHOW aKTHBHOCTHU?
do dC G
=== ; 6 g=-——| — s,
»9-{5] va-{f wo-$

3. TloepxHocTHO-akTHBHBIMHU BenecTBaMu ([TAB) Ha3bIBaOTCS BeliecTra:
a) CIoCOOHBIE MMOBHIIIATH MOBEPXHOCTHOE HATSKEHHE;
0) crtOCOOHBIE MOHIKATh MOBEPXHOCTHOE HATSKEHUE;
B) CIIOCOOHBIE PAaBHOMEPHO PaCHpPENesAThCI MEXIy 00beMOM (a3bl U TTOBEPXHOCTHBIM

cloeMm;
l") IIpU PaCTBOPCHUHU KOTOPBIX MMOBEPXHOCTHOC HATAKCHUC HEC U3MCHSACTCH.

4. Kakas u3 mpuBeICHHBIX KPUBBIX COOTBETCTBYET [IAB:



~.Q
-

5. Kakwue u3 mpuBeIeHHBIX BEIIECTB (B CIIydae BOIHBIX pacTBOPOB) oTHOCTCS K [TMAB:
a) BaSOyq; r) NaCl,;
0) K2SOy; ) HCI;
B) C4HgOH; E) HzSO4.
6. IloBepxHocTHO-HeakTHBHBIMU BelecTBamu (IITHAB) HazpiBaroTCs BelecTBa:
a) CIIOCOOHBIE TIOBHIMIATH IOBEPXHOCTHOE HATSKEHUE;
0) crtocoOHBIE TOHIKATH IOBEPXHOCTHOE HATSKEHUE;
B) CIIOCOOHBIE PABHOMEPHO PACIPENEISIThCS MeXaAy 00beMOoM (pa3bl U MOBEPXHOCTHBIM

CIIOEM;
T') IPU PACTBOPEHUHU KOTOPHIX TOBEPXHOCTHOE HATSKEHHUE HE U3MEHSETCS.

7. Kaxas u3 npuBeeHHBIX KpUBBIX cooTBeTcTBYeT [IMAB:

c
/N

3

G, 2

1

oV

8. MeTtoap! onpeneneHus MOBEPXHOCTHOTO HATSHKEHUSI MOJIPa3 IeNIOTCS Ha!
a) JUCIIepraioOHHbBIE METOIBL;
0) ctaTnyeckue;
B) KOH/ICHCAIIIOHHBIE;
T') TUHAMHYECKUE.
9. Kakwe u3 mpHBEJACHHBIX METOJIOB HCIHONB3YIOTCS JUIS ONpEAETIeHUs] TOBEPXHOCTHOTO
HaTsHKeHHd pacTtBopoB [1AB:
a) METOJI KalTMIUISPHOTO TOTHATHS )KUJKOCTH;
0) MeTO OTPHIBA KOJIBIIA,;
B) METOJ] HAUOOJIBIIIETO IaBJICHUS My3bIPbKa I'a3a B )KUAKOCTH;
T') METOJT OTPHIBA KaIUIH;
1) BCE MepEYHCICHHBIE.
10. Ilpu xakux ycioBUsX BbIOJHAETCS mnpaBuio Tpayde-/{iokmo?
a) pu OOJBITIMX KOHIEHTpaIusax [1AB;
0) nmpy KOMHATHOH TeMIIepaType;
B) NIPU MAJIBIX KOHLICHTPALMSIX;



T) JUTs TTOJIAPHBIX PaCTBOPUTEICH;
) IUTsI HEMTOJIAPHBIX PACTBOPUTEIICH;
e) st [TAB ¢ HeOobII0M AJTMHOM YTIIEBOJOPOTHOTO paIuKaa.

BAPUAHT Ne 2

1. Kakue u3 popMyn oTpaxkaroT MOHATHE TOBEPXHOCTHOTO HATSKEHHS?

do RT dC ds S
2. Kakas u3 GpopmyJ1 OTpaskaeT MOHITHE TOBEPXHOCTHON aKTHBHOCTH?
do dC G
V9= ) 9= 40 PO =g

3. TloBepxHocTHO-uHAaKTUBHBIMU BeulecTBamu (IIMMAB) Ha3biBaroTCs BeecTBa:
a) CrOoCOOHBIE MOBBIIIATH TIOBEPXHOCTHOE HATSKEHHE;

0) crtocoOHBIE TOHIKATH IIOBEPXHOCTHOE HATSKEHUE;
B) CIIOCOOHBIE PAaBHOMEPHO pACIpENesaThCS MeXaAy 00beMoM (a3bl U MOBEPXHOCTHBIM

CIIOEM;
T') IPU PACTBOPEHUHU KOTOPBIX TOBEPXHOCTHOE HATSKEHNE HE U3MEHSETCS.

4. Kaxas u3 IpuBeACHHBIX KPUBBIX cooTBeTcTBYeT [IHAB:

G
3
G, 2
1

5. Kakwue n3 nmpuBeneHHBIX BEMIECTB (B CITy4ae BOJHBIX PacTBOpOB) oTHOcsATCs K [TAB:
a) CsH,COOH;
6) C4HoOH;
B) H,S0q;
F) C13H33COONa;
1) NacCl.
6. Kakwue u3 MMPUBEACHHBIX METOJOB UCIIOJL3YIOTCA MJIA OIMPEACIICHUA ITOBEPXHOCTHOI'O HATAXKCHUSA

pactBopos ITAB:
a) METOJI KalTWJUISIPHOTO TTOAHSTHUS YKHUJIKOCTH,

0) MeTO/ OTpBIBA KOJIBITA;
B) METOJ HauOOJBIIETO NAaBJICHUS MTy3bIPhKa Ta3a B KHUIKOCTH;
T') METOJI OTPHIBA KAIUIH;
) BCE MEpEeYNCIICHHBIE.
7. Metozpl onpeneneHus MOBEPXHOCTHOTO HATSHKEHUS [TOIPA3IeIIOTCS Ha!
a) JUCIIeprauoOHHbBIE METOIBL;
0) cTaTHyecKue;
B) KOHACHCAIIMOHHBIE;
T') THHAMHYECKHE.
8. Kakas 13 npuBeIeHHBIX KPUBBIX COOTBETCTBYEeT [1AB:



9. Kakwue u3 npuBeICHHBIX BEIIECTB (B cly4ae BOJHBIX PacTBOPOB) oTHOCsTCS K [TMAB:
a) BaSOyg; r) NaCl,
6) K2SOq; n) HCI;
B) C4HgOH; E) HzSO4.
10. Ilpu kakux yCIIOBHUSX BBINONHSETCS paBuiio Tpaybe-/{rokino?
a) mpu OonpImux KoHNEeHTpanusax [1AB;

0) Ipy KOMHATHOW TeMITepaType;

B) IPY MaJIbIX KOHLIEHTPALIUX;

T') JUTS TOJISIPHBIX PacTBOPUTEIICH;

) JUTsl HETIOJISIPHBIX PacTBOPHUTEINCH;

e) st [TAB ¢ HeGombIoi AMWHON YTIIEeBOJOPOTHOTO paTuKaia.

Tema 5
«CBoiicTBa TUCHEPCHBIX CUCTEM. Y CTOMYNBOCTD AUCTIEPCHBIX CHCTEM»
KosioxBuym 6
BAPHUAHT Ne 1

1. CnocoOHOCTH KOJTOUTHOM CUCTEMBI COXPaHSTh IUCIIEPCHOCTD, T.€. Pa3Mep YaCTHIl BO BPEMEHH,
Ha3bIBACTCS....cuveuennenenn.
Koarynaunein Ha3pIBa€TCA. ......evvevvennen...
3. Urto Ha3BIBaeTCs MOPOTOM KOATYIISIIINU:
a) 00beM 307151, KOTOPBIHM KoarylIupyeT MoJ| IeHCTBHEM | MOJIS SIEKTPOIINTa;
0) MUHUMaIbHAs KOHLIEHTPALXS 3JICKTPOJINTA, IPU KOTOPOI HAaUWHAETCS KOaryJIsiys;
B) 00a BapuaHTa.
4. Koarymsmus — 3To caMONPOU3BOIBHBIN MPOIIecC, KOTOPHI MPUBOIUT:
a) K yMEHBILICHHIO MeK(a3HOU TTOBEPXHOCTH;
0) K yBenMYEHHUIO MeK(pa3HOH TOBEPXHOCTH;
B) K YMEHBIIIEHNIO CBOOOTHOM MOBEPXHOCTHOW YHEPTUH;
T) K YBEJIMYEHHUIO CBOOOIHON TTOBEPXHOCTHOM SHEPTHH.
5. Kaxkoe u3 nepeyncieHHbIX onpeaeneHuil nogunnsercs npasuiny Llynsua-Iapau:
a) 4yeM OoJIbIIIe 3aps]] KOaryJUpYyIOLIET0 HOHA, TEM OOJIbIIE KOaryJIupyoomas cnocoOHOCTh
JJIEKTPOIINTA,
0) KoarylIMpyromuM HOHOM SABJISIETCS. HOH 3JIEKTPOJINTA, UMEIOLIMH 3HAK 3apsaaa,
MIPOTUBOTIOJIOKHBIN 3HAKY 3apsia KOJUIOMIHONW YaCTHULIBI;
B) KOAryJIHPYIOIIAM JASHCTBUEM OOJIaJaeT TOT MOH AIIEKTPOIIUTA, KOTOPHIN HMEET 3apsi
OJHOMMEHHBIN 3apsiny KOJUIOUIHOM YaCTUIIBI.

n

6. Kaxumu cBoiicTBaMu MOHA OIIPENEIAETCS ero Koaryaupyouas Cuia;
a) 3HAKOM 3apsija MOoHa;
0) BETMIMHOM 3apsia NOHA,
B) pa3MepoM HOHa;
T') BCe MEPEUNCICHHOE.



Z
oW =-Y 6 a=—";
dr Z
1
B)VK:C_; r)CKza-%
K
8. ®dakTopsl arperaTHBHON YCTOHYUBOCTH JUCIIEPCHBIX CUCTEM ITO/IPa3/ICISIOTCS Ha:
1) TepMOIMHAMHIYECKUC,
2) KUHETHYECKHE
Kakwne n3 nmepednciieHHsIX (JaKTOPOB OTHOCSTCS K TIEPBOM, a KaKHE KO BTOPOM:
a) SJIEKTPOKUHETHICCKHC;
0) a1CcOpOIIMOHHO-COJILBATHBIC;
B) DHTPONUITHEIE;
T) CTPYKTypHO-MEXaHUYIECKUE,
Il) TUAPOJUHAMUYECKUE.
9. TIlpu Koarymsuuu 30515 3JCKTPOIUTAMH Pa3IUIaAIOT:
a) HEUTpaIH3aIOHHYIO KOATyJISIINIO;
0) KOHIICHTPAIIMOHHYIO KOATyJIAIIHNIO;
B) CMECBIO JIBYX 3JIEKTPOJIUTOB;
T') AIBJICHHE HEPaBWIBHBIX PS/IOB;
1) BCE TIEpEYHCIICHHBIE.
10. UnanddhepeHTHBIH SMEKTPOITUT — ITO...neneeneneanennn...
BAPHUAHT Ne 2
1. CnocoOHOCTH KOJUTOMHOM CUCTEMBI COXPAHSITh PABHOMEPHOCTh pactpeiesieH st JUCIIEPCHON
(ha3bl B TUCTIEPCUOHHON CPEJIE HABBIBACTCS ... vvevenennennnnnns
2. Uro Ha3bIBaeTCs MOPOTOM KOATYIISIIUH:
a) 00beM 307151, KOTOPBIH KOAryJIMPyeT MO IeHCTBUEM 1 MOJISI SIEKTPOJIUTA;
0) MUHUMAaJTbHAs KOHIIEHTPAITUS SIIEKTPOJINTA, IPH KOTOPO HAYMHAETCS KOATyJISIIUS;
B) 00a BapuaHTa.
3. HazoBuTe npu4HHBI, KOTOPBIE MOTYT MPUBECTU K KOATYJISIIUHA KOJIOWJTHOW CHCTEMBI:
a) HarpeBaHue W OXJIKICHHE;
0) neiicTBHE SNEKTPOMArHUTHBIX TTOJICH;
B) MEXaHUYECKOE BO3JIEHCTBHE;
T) IEHCTBHE BUIUMOTO CBETA;
1) o0JTy4eHHE 3JIEKTPOMArHUTHBIMH YaCTHLIAMM;
€) 100aBJICHNE IEKTPOJIUTOB;
) BCE BBIIIIE TIEPEUNCICHHOE.
4. Koarymisiuus — 3T0 caMOIIPOU3BOJIBHBIN MPOLECC, KOTOPbI NPUBOIUT:
a) K yMEHBILIEHHIO MeK()a3HOW OBEPXHOCTH;
0) K yBEIMYCHHUIO MeXK(Pa3HOH MTOBEPXHOCTH;
B) K YMEHBIICHUIO CBOOOTHON MTOBEPXHOCTHOW SHEPTHU;
T') K YBEJIMUYEHHIO CBOOOAHOM MOBEPXHOCTHOM SHEPTUH.
5. Kakoe u3 mepedncieHHbIX ONpeaeieHnid moaunasercs npaswity Llynea-Iapam:
a) ueM OOoJIbIIe 3aps1 KOaryJIupYIOIIeTr0 HOHA, TeM OOJIBIIE KOaryIHupyIomas CliocOOHOCTh
IEKTPOJINTA;

Kakue u3 nepeurciieHHbIX ypaBHEHUM UCTIOJB3YIOTCS B KaU€CTBE KOJUUYECTBEHHOM
XapaKTePUCTUKH KOATyJIALNH:

6) KOaryJmpyromunuM HOHOM ABJIACTCA UOH 3JICKTPOJINTA, I/IMCIOH.[I/If/i 3HaK 3apd/a,

MIPOTHUBOITOJIOKHBINA 3HAKY 3apsiia KOJUIOWTHOW YaCTHIIBI;

B) KOAryJUPYIOIUM JCHCTBUEM 00JIaaeT TOT HOH 3JIEKTPOJINTA, KOTOPBIM UMEET 3apsia

O,I[HOI/IMGHHLIf/JI 3apsaay KOJ'L]'IOPII[HOﬁ HaCTHUIbI.

6.

Kakumu cBoiicTBaMH HOHA OTIPEEIIIeTCs €r0 KOaryJlInpyIomas Cuia;



a) 3HaKOM 3apsJia MOHa,
0) BEMTMIMHOM 3apsia NOHA,
B) pa3MepOM HOHA;
T') BCE IEpEUHCICHHOE.
7. Kakue u3 nepedncieHHbIX ypaBHEHUH HCIOIB3YIOTCS B KA9eCTBE KOTNIECTBEHHON
XapaKTePUCTUKU KOATYJISALINH:

dv 234)
W=——2. o=
a) a7’ 0) 7
1 1
B) Vi = CK; r) C, =a~(—zaj.

8. ®dakTopsl arperaTHBHON YCTOHYUBOCTH JUCIIEPCHBIX CUCTEM ITO/IPa3/ICISIOTCS Ha:
1) TepMOITMHAMUYECKHE;

2) KUHETHYECKHE.
Kakwue n3 mepeuncieHHbIX (PaKTOPOB OTHOCSTCS K TIEPBOH, a KaKMe KO BTOPOU:
a) JIeKTPOKUHETUYECKHUE;
0) a1CcOpOIIMOHHO-COJILBATHBIC;
B) DHTPOMUITHEIE;
T') CTPYKTYpHO-MEXaHUIECKHUE;
1) THIPOJUHAMHYECKHE.
9. Tlpu Koarymsuuu 30515 3JICKTPOIUTAMH PAa3IUIAIOT:
a) HeUTpaIM3aLMOHHYIO KOAryJISILHUIO;
0) KOHIICHTPAIIMOHHYIO KOATyJISIIUIO;
B) CMECBIO JIBYX JJIEKTPOJIUTOB;
T) SIBJICHUE HENPaBWIbHBIX PSIOB;
) Bce TIepeUrCIICHHBIE.
10. HenHaudpepeHTHBIN 3TEKTPOITHT — 3TO....eueeneneanenanns.

Kpumepuu oyenku Konnokeuymos:

Kaxxnpiii mpaBUIIbHBIN OTBET HAa BOIpOC B BapuaHte 1 Gai.

Kaxip1if HenpaBuibHbIH 0TBET — 0 GaIoB.

Pemenue 3amaun: OlEHUBAETCS XOJ pPELIEHUS U TNPABUIBHOCTh YHCJIEHHOIO OTBETA.
3aa4ya OLICHUBAETCS B COOTBETCTBUU C YPOBHEM CJIOKHOCTH.

HabpanHoe konuuecTBO OauiOB MNPUBOAMTCA K MAaKCUMalbHOMY B IPOLIEHTHOM
BBIPKEHUH, T.€. CTYJIeHT HaOpas 24 Gaiia u3 28 Bo3MOXKHBIX. JT0 cocTaBisieT 86%. IlepeBon
IPOLICHTOB TECTA B YETHIPEX-0aJIbHYI0 CUCTEMY CIEAYIOLIAsS:

[TponeHTHI <61 61-72 73 - 86 87— 100
bamnbt <3,6 3,6-4,3 4,4-5,2 5,3-6
Onenka KomnnokBuym 3 4 5

HE ClIaH
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