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Hepeuenb Komnemelmmi u uﬂdukamopoe 00CmMuCeHUA Komnemeimuﬁ C yKasanuem smanoe ([)opmupoeanuﬂ 68 npouecce oceoenun 0uCl(ul’lJ1MHbl

Komnemenuusn: OIIK-1 Cnocoben uzyuameo, ananuzuposams, UCnoib3068ams MEXAHUIMbI XUMUYECKUX PeaKyull, NPOUCXOOSUUX 8 MEXHOIOSUYECKUX NPOYeccax u
OKpYHCAIOUieM mMupe, OCHOBbIBAACH HA 3HAHUAX O CHPOEHUU 8eujecmsd, Npupooe XUMUUeCcKOU CEA3U U C8OUCMBAX PANUUHBIX KAACCO8 XUMUUECKUX IeMEHMOs,
coeOuHeHull, geujecme 1 Mamepuaios.

HHOUKdmopbl 00CMUICEHUS. KomnemeHyuu.

OIIK 1.1 3Haer TeopeTHUeCKHUEe OCHOBBI XMIMHH, TPUHIIUAIIBI CTPOCHUS BEIIECTBA, OCHOBBI KITACCH(HUKALIUKM COSTMHEHNH, CIOCOOBI TTOTYUEHHSI M XM MUYECKHE CBOICTBA
COE/IMHEHUH, OCHOBHBIC MEXaHU3MBbI IPOTEKAHHS XUMUYECKHX PEaKIIUi, OCHOBHBIE 3aKOHBI M COOTHOIICHUS (PU3MYECKOI XUMUK, OCHOBHBIE 3aKOHBI TEPMOJMHAMUKHI
IIOBEPXHOCTHBIX SIBJIEHUH, CBOWCTBA JUCIIEPCHBIX CUCTEM, METO/IbI UCCIIEOBAHUS IOBEPXHOCTHBIX SIBJICHUN JUCIIEPCHBIX CUCTEM.

OIIK 1.2 ymeer wucmonb30BaTh XMMHMYECKHE 3aKOHBI, CIPAaBOYHBIE JAaHHbIE U KOJMYECTBEHHBIE COOTHOLIEHHMS B XHMHUECKHX PEAKUUAX UL PElIeHHS
mpodecCHOHANBHBIX 3314, IPOTHO3UPOBATh BIHSHUE PA3IMYHBIX (PaKTOPOB HAa PABHOBECHE, COCTABIISATh KHHETHUECKHE YPaBHEHUS, KIACCH(UIIMPOBATH SJIEKTPOJIbI
U 3JEKTPOXUMHUYECKUE LIENH, IPOBOJANUTE PAaCUEThl C UCIIOJIB30BAHUEM OCHOBHBIX COOTHOLIEHMI TEPMOAMHAMMUKYU ITOBEPXHOCTHBIX SIBJIEHUM U PACUETHI OCHOBHBIX
XapaKTEPUCTUK JIUCIIEPCHBIX CUCTEM.

OIIK 1.3 Bmageer HaBbIKAaMH OMFCAHUS CBOWCTB IIPOCTHIX U CIOKHBIX BEIIECTB HA OCHOBE AJIEKTPOHHOTO CTPOEHHUS, SKCIIEPUMEHTAILHBIMI HABBIKAMH OTIPEEIEeHHUS
(pM3MUECKNX W XWMHUYECKHX CBONCTB COEAWHEHWH, YCTAHOBIIEHUS CTPYKTYPHl COEAWHEHWH, HAaBBIKAMH pEIICHWS THUIOBBIX 3aJad B OOJIACTH XWMHUYECKOM
TEPMOJIMHAMUKH, (Pa30BBIX PaBHOBECUH H (Ha30BBIX MEPEXOI0B, JTEKTPOXHUMUN U XUMUIESCKOW KHHETHKH.

WHaukaTopbt Dtarbl OPMHUPOBAHUS KOMITETEHIINH HaumeHoBaH#E OIIEHOYHOTO
JIOCTHKCHUS (ykazath Bce TeMbl u3 PI1/]) cpencTBa
KOMIIETCHIIUH Jlexunu IIpakTryeckue JlabopaTopHbIe KypcoBoii mpoekr
3aHATHA, 3aHATHUS (pabota)
Tab0paTOPHBIN
MPAKTHKYM
OIlK-1.1 Tema 1, Tema 2, tema | He Temal, Tema 2, Tema He npenycmorpena Jlabopamopnas paboma.
3, Tema 4, Tema 5. HpeaycMOTPEHbI | 3. Konnoxeuym. Konmponenas paboma

Y 3a04HUKO8,3a4em ¢ OL;EHKOL;.

OIlK-1.2 Tema 1, Tema 2, Tema | He Temal, Tema 2, Tema He mpenycmotpena Jlabopamopnas paboma.
3, Tema 4, Tema 5. MPEAYCMOTPEHBI | 3. Konnoxeuym. Konmponvuas paboma
Y 3a04HUKO8,;3a4em ¢ OL;EHKOL;.

OIIK-1.3 Tema 1, Tema 2, Tema | He Temal, Tema 2, Tema He npenycmotpena Jlabopamopnas paboma.
3, rema 4, Tema 5. MIpeyCMOTpEHBI | 3. Konnoxeuym. Koumponvuasa paboma
Y 3a04HUKO8,;3a4em ¢ OL[@HKOIZ.




Ilepeuens oyenounvix cpeocme no oucyuniune (M0o0yno)

4 — cemecmp — 0UHAA/OUHO-3A0UHAA POPMBL:

Ouyenounvle cpeocmea Kon-eo Min, 6annos Max, 6anioe
Jlabopamopuas paboma 32 3*4=12/2*6=12 3*8=24/2*10=20
Konnoxeuym 4/4 4*6=24/ 4*9=36/4*10=40
Ixzamen 24 40
Hmozo 36 60

3 — cemecmp — 3a0unan gpopma:

Ouyenounvle cpeocmea Kon-eo Min, éannoe Max, 6arioe
Jlabopamopnasn paboma 1 1*9=9 1*15=15
Konnoxeuym 2 1*9=9 1*15=15
Konmponsnas paboma 1 1*18=18 1*30=30
IK3amen 24 40
Hmozo 36 60

2 — cemecmp — 3a0unasn gopma:

Ouenounvie cpeocmea Kon-60 Min, éannoe Max, 6arioe
Jlabopamopnan paboma 1 1*%9=9 1*15=15
Konnokeuym 2 1*%9=9 1*15=15
Konumponvnas paboma 1 1*18=18 1*30=30
Ix3amen 24 40
Hmozo 36 60

Peitmunz no oucuyunnune

HTrorosasi cymma 6a/1JI0B € y4eTOM Ounenka
yCHEeIIHOW POMEKYTOYHOM aTTeCcTaluu
87 100 5 (oT1M4HO)
74 — 86 4 (xopo1io)
60 — 73 3 (YaoBJIEeTBOPHUTEIbHO)
0-59 2 (He 32a4YTEeHO)




Illkana ouenueanusn

Hudposoe | Boipa:kenue B | CiioBecHoe KpuTtepuu onieHKM HHIMKATOPOB J0CTHKEHHS NPH (hopMe KOHTPOJISI:
BbIpaxKeHH e O0asnax: BhIpa’KeHne JK3aMeH / 3a4eT ¢ Ol eHKOi 3avyer
5 87 - 100 Orimuydo |[OneHka «OTIUYHO» BBICTABISETCA CTYNEHTY, €CIU TEOPETHUECKOE COAepKaHHe
(3auTeHo) |Kypca OCBOCHO IOIHOCTBIO, 0e3 MPOOENOB; MCYCPNEIBAIOLIC, IOCIIEI0BATEIBHO,
YEeTKO M JIOTMYECKW CTPOMHO H3JlaraeT MaTepHai;, CBOOOJHO CIpaBiisieTcsl ¢
3a/jauaMu, BOIIPOCAMH M JIPYTMMHU BHAaMU NPUMEHEHUs] 3HAHWH; UCIIOIb3yET B
OTBETE JOMOIHUTENBHBI MaTepHan Bce NPeIlyCMOTPEHHBIE MPOrpaMMOM 3aIaHusl
BBITIOJIHEHBI, KA4eCTBO MX BBINOJHEHUS OIEHEHO YHCIOM O0ajiioB, OJNIM3KHUM K
MaKCHUMaJIbHOMY;  aQHaIM3UPYeT  TONy4eHHBbIE  PE3YNbTaThl;  MPOSBISIET
CaMOCTOATEJIbHOCTD ITPU BBINIOJITHCHU N 3a)1aH1/1171 0
€HKa «3a4TEHO» BBICTABISIETCS CTYIEHT
4 74 - 86 Xopotiio OlleHKa «XOpOIIO» BBICTABIISAETCS CTYIEHTY, €CIH TEOPETHYECKOE COfepIKaHue H YACHTLY,
€CJIn OTBCThbI Ha BOITPOCHI o TeEMaM
(SaT-ITeHO) Kypca OCBOEHO TIOJHOCTBbIO, HEOOXOJMMbIC IPAKTHYECKHE KOMIIETCHIIMH B
v JUCHUIINIMHBI ITOCJICA0BATCIIbHBI, JIOTHYCCKH
OCHOBHOM C(pOpMHpPOBaHbI, BCe INPEIYCMOTPEHHBIE TMPOrPaMMON  00y4eHHs
W3JIOKEHBI, JIOMYCKAIOTCS HE3HAYUTENbHbIC
y‘le6HbIe 3alaHus BBIIIOJIHCHBI, KAYCCTBO HMX BBIIIOJJHCHHUSA JOCTATOYHO BBICOKOC.
HEAOYCTBl B OTBETE CTYJACHTA, TaKHC KakK
CryneHT TBepIO 3HAET MaTepuall, IPaMOTHO M IO CYIIECTBY H3J1araer €ro, He
o OTCYTCTBHE  CaMOCTOSITEJIBHOIO  BBIBOJA,
JIOMYCKasl CYIIECTBEHHBIX HETOUHOCTEH B OTBETE HAa BONPOC.
peyeBbIe OLIMOKH U TIp.
3 60-73 VY noBnersopu [OLEHKa «yIOBIETBOPUTENBHO» BBICTABIACTCA CTYAEHTY, €CIHM TEOPETHYECKOE
TEILHO CoZlep)KaHHe Kypca OCBOSHO YaCTHYHO, HO MPOOENsl HE HOCAT CYLIECTBEHHOTO
(3auTeHO)  |xapakTepa, GONBIIMHCTBO MPELYCMOTPEHHBIX POrPAMMON 3a1aHHii BBIIOIHEHO, HO
B HUX MMEIOTCSI OLIMOKH, TIPH OTBETE HA MOCTABJICHHBII BONIPOC CTYAEHT AOMYyCKaeT
HETOYHOCTH, HEJOCTaTOYHO IpPaBWIbHBIE  (DOPMYIHUPOBKH,  HaOJIIOHAIOTCS
HapylIeHUs. JIOTMYECKON II0CIEe0BATENbHOCTH B H3J0KEHMU IPOrPaMMHOTO
MaTepHaa.
2 Huoxe 60 Heynosnersop |OueHka «HEYAOBIETBOPUTEIBHOY» BBICTABISIETCS CTYAEHTY, €cliM OH He 3HaeT|OuleHka  «HE  3a4TeHO»  BBICTABIIAETCA
YA P
UTEIBHO 3HAQUUTENBHOM 4YacTH MPOrpaMMHOIO MaTepuaa, JONYCKAaeT CYIIECTBEHHbIE |CTYACHTY, €CIIH CTY[NCHT HE 3HACT OCHOBHBIX

(He 3a4TeHO)

OIMIMOKY, HEYBEPEHHO, C OONBIIMMHU 3aTPYIHEHUSMH BBINOIHSICT NPAaKTHIECKUE

paboTEl, HEOOXOOUMBIE MPAKTUYECKHE KOMIICTEHIMH He CHOpPMHUPOBAHH,

OOJIBIIMHCTBO TPEAYCMOTPEHHBIX MPOrpaMMoil oOydeHHs y4eOHBIX 3aJaHUil HE
BBITIOJIHEHO, Ka4eCTBO WX BBINONHEHUS OIIEHEHO YHCIIOM O0ajuloB, ONHM3KUM K
MHUHUMAJIEHOMY

MMOHATUN TeMbl NUCLUUILIMHEBI, HE OTBEYAET Ha
JIOTIOTHUTENBHBIE ¥ HABOISIINE BOIPOCHI
TpernogaBaTes.
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MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKH XUMHKO-TEXHOJIOTUIECKU HHCTUTYT ((priuai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHUS
BBICIIIETO 00pa30BaHuUs
«KazaHCkuii HallMOHAJIBHBIN UCCIIEI0BATENBCKUN TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynemem- mexHoON02UYECKUL
Kagheopa -6uomexnonozuu
Hamnpasnenue 18.03.01 «XuMuueckas TEXHOJIOTUI»
[poduns/mporpamma:

«XHUMHYeCcKas TEXHOJIOTHS OpraHn4CCKUX BCUIECCTB»
«XHUMHUYecKas TeXHOIOT' U BBICOKOMOJICKYJIAPHBIX COCHHHeHHﬁ))
«XHUMHYECKask TEXHOJIOTHSI IIPUPOJIHBIX SHEPTOHOCUTENEH U YIIIEPOJHBIX MATEPHAIIOBY

cemectp 4

Bonpocsl 111 NOATOTOBKH K 3a4eTy ¢ OLEHKOH M0 Kypcy AUCHHIINHBI
b1.0.22 «Koajouanasi XuMus»»
[Ipenmet xomnonaHOM XuMUU. OCHOBHBIE OHSITHSI.
KonnuecTBeHHbIE XapaKTEPUCTUKH TUCIIEPCHBIX CUCTEM.
Knaccudukanus nucrnepcHbIX CUCTEM: 1O 001IeMy TPU3HAKY, IO YaCTHOMY MPU3HAKY.
XapaKkTepucTUKU JUCTIEPCHOM (a3bl.
[Ipupona moBepXxHOCTHOM 3HEprun. [I0BEpXHOCTHOE HATSHKEHUE.
DKCHepUMEHTATBHBIE METOIBI OTIPEICTICHHUS IOBEPXHOCTHOTO HATSKCHMUS.
OpuenTanusa monekyi [IAB B noBepxHocTHOM cioe. YpaBHeHue [lInmkoBckoro.
[TAB, ITMAB u ITHAB.
VYpasuenue ancopouun ['m60ca. Ananms.
[ToBepxHOocTHast akTUBHOCTH. [IpaBuino Tpay6e-lokio.
OcHOBHBIE IOHATHS U KJIaCCUPUKAIUSA aJ1COPOIUOHHBIX TPOIIECCOB.
KonunuecTBeHHbIE XapaKTEPUCTUKH aJICOPOITHH.
VYpasuenue ancopOuun ['eHpw.
VYpaBuenue ancopounn OperHmxa.
OcHOBHBIE TEOPHH aJICOPOITUHU:
e Teopus MOHOMOJIEKYISIDHOM asicoOmuu JIeHrMiopa;
e Teopus nonumosnekyisipoi agcopouuu [lonsHu;
e Teopus BOT.
MounekynspHas aacopOuus. OcoOeHHOCTH.
Nonnas ancop6mus. Ocobennoct. @akTophl, BIUAIONIME HA TAHHYIO aJCOPOIIHIO.
HNonno-ooMenHas agcopoumsi. OCoOOEHHOCTH.
Kanunnspnas koHaeHcanus.
[TonHoe cMaunBaHue, OJHOE HECMAUYUBaHUE, HEMIOJHOE CMauylBaHUE.
KpaeBoit yron. M36upaTenbHOCTh CMauyUBaHUS.
AJre3us v Koresusl.
[Tony4yeHue AMCHEPCHBIX CUCTEM.
OuncTKa TUCIEPCHBIX CUCTEM.
CrpoeHune MULIEIIbI.
JIBa BU/1a yCTOMYMBOCTH JUCHIEPCHBIX CUCTEM.
Koarynsauus. [IpaBuna koaryasmuum.
KuneTrnka Koarynsuuu 3J€KTPOJIUTOB.
bricTpas u MeyieHHas KOAryIIsIIus.
Teopust yCTOMYUBOCTH U KOATYJIALIHUUA TUO(POOHBIX TUCTIEPCHBIX CUCTEM.
daxTops! yecrounBocTH TH0()OOHBIX 307ei. Kommonanas 3ammuTa.
Buabl koarynsiuuu 31€KTPOJIUTaMU.



33. DIEKTPOKMHETUYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM: 3JIEKTpO(ope3, IEKTPOOCMOC,
MOTEHLIMAJ CEIMMEHTALUH, TOTEHLA TEUYCHUSL.

34. Ilyru ob6pazoBanus [13C.

35. Crpoenue J1OC.

36. Teopun crpoenus J19C.

37. Bnusiavie  pa3nuuHBIX  (PAKTOPOB HA IJICKTPOKWHETUYECCKHH MMOTEHIHAN. MeTo sl
OTPEENICHUS MIEKTPOKMHETUUECKOT0 OTEHI[UAIA.

38. MonekyasipHO-KUHETUIECKHAE CBOMCTBA AMCIIEPCHBIX CHCTEM: OPOYHOBCKOE JIBH)KCHHE.
VYpaBHenue DitHiTeiiHa 1 CMOJIYXOBCKOTO.

39. Iuddysus. 3akons! aupdy3un. Y aenbHbli MOTOK uhdy3umn.

40. YpaBaenue DiHImTeHA 17151 KOA(GGUIHEHTOB TP Py3nn.

41. YpaBHenue DiiHmTeiHa 1 CMOITYyXOBCKOTO.

42. Ocmoc. OCMOTHYECKOE JJaBIICHHE.

43. CemumenTarusi. CeTMMEHTAIIMOHHAS W KHHETHYECKas! YCTOWIHBOCTD.

44. Tlotok nuddy3un 1 MOTOK CETUMEHTALINH.

45. CegMeHTaLlMOHHBINA aHAIIN3.

46. DKCTIepUMEHTaIbHBIE TPUEMBI CEIMMEHTAIIMOHHOTO aHAIIN3A.

47. OnTryeckyue CBOMCTBA AUCIIEPCHBIX CUCTEM.

48. Paccesaue cera. Jluarpammel Mu. YpasHernus Panest (ananms).

49. Tlornomenue cBera. 3akoH byrepa-JlamGepra-bapa.

50. OnTHYecKkue METOo bl UCCIIEAOBAHIS KOJUIOUIHBIX PACTBOPOB.

51. CtpykTypooOpazoBaHue. THIIBI CTPYKTYP.

52. 3akonsl HeroToHa, [lya3zeiins, DiHImTeliHA.

53. CBsi3HO-aUCTIEpCHBIE cUCTEMBI. J[Ba ThMa cTpyKTyp (110 Pebunaepy)

IIpuMepHBbIe 3a1a4M K 3a4€Ty ¢ OLEHKOM

3anaua 1. AncopOuumst pactBopeHHoTO B Bojie [IAB Ha moBepXHOCTH PTYTh - BOJIa
noauuHseTcs: ypaBHeHuto JIenrmropa. [Ipu konnentpamnuu [TAB 0,2 Moab/a cTeneHn
3anojHeHus nopepxHoctu ©=0,5. Paccunraiite NOBEpXHOCTHOE HATSKEHUE PTYTH Ha
rpanwuile ¢ pactBopom npu 298 K u konuenrpamuu [TAB B pactBope 0,1 Mob/i.
[IpenenbHOE 3HAYCHHE TUTOIIAIH, 3aHIMaeMoi Mosiekynoi [TAB Ha moBepxnoctu, So=0,20
HM?, IOBEPXHOCTHOE HATSKEHHE PTYTH Ha TPaHHMIE ¢ Bojoit pasHo 0,373 Jlx/m2.

3anaua 2. PaccuuTaiite 3JIEKTPOKMHETHYECKUI MOTEHIIMAI Ha TPAHULIE KEPAMUUECKUI
¢unsTp- Boauklii pactBop KCI, ecin npu npoTexannu pactBopa noj gasaeHnem p=3,1 -10*
ITa nmorenmman teuenus cocrasmwit U=1,2 - 102 B. CBoiicTBa JIMCTIEPCUOHHOM CpeJibl TIPH
298K: ynenbHas snekTponposoasocts @= 0,141 Cm-m™ (0,01 M pactop KCI), BsaskocTs 1=
8,94 -10™*I1a-c, oTHOCHTETbHAS JUAIEKTpHUYEcKas MPOHUIAEMOCTh £= 78,5.

3amaua 3. Paccuuraiite ocmoTrdeckoe faaBienue 30%-uoro (Macc.)ruaposoiis SiOz mpu
293 K, ecnu ynenbHasi MOBEPXHOCTh YacTULl Sy,= 2,7 10 5 M%/KT. TJIOTHOCTD YACTHI]
ruposons p=2,2 r/cm®, mIoTHOCTH cpensl po=1,15 r/em®

3agaua 4. Ilpu agcopbumum a3oTa Ha akTUBUpOBaHHOM yrie npu 220 K mosryyeHbl
CIIEYIOINE JaHHbIE!

p,a............ 1870 6100 18000 33000 70000
a-103, m¥/kr ... 5 14 23 32 41
[InotHoCTh TrazoobpasHoro asota p =1,25 kr/m®. TlocTpoiite uzoTepmy aacopOuuu B

JIMHENHBIX KOOpAuHaTax. PaccuuraiiTe KOHCTaHTBI ax H K YpaBHCHUA JI2HT MIOpa.
OHpe,I[eJ'II/ITC YACIBbHYIO ITOBEPXHOCTH AKTUBUPOBAHHOT'O YTJIA.



3apaya 5. Omnpexnenute NOBEPXHOCTHYK) AKTUBHOCTb MACISHOM KHMCIOTHI Ha I'paHULE
pacTtBop — Bo3yX nipu 283 K 1o ciieqyronuM JaHHbIM:

C, KMOJIB/M® 0,00 0,02 0,05 0,10 0,50

6103, JIx/m? 74 69 64 60 44

3agauya 6. BerumciuTe yHeNbHYI0 MOBEPXHOCTh YrOJNBHOH MHBUIM C JMAMETPOM YACTHIL
0d=8-10° m. ITnotrocTs yris p =1,8-10% kr/ve.

3agauya 7. PaccuuTaiiTe pazMep 4acTHIl TMOKCUAA KPEMHHUS, €CIIU U3BECTHO, YTO BPEMSI X
ocenanus t Ha paccrostare =102 M cocrasnser 60 MUH.

[InotHoCTH MucniepcHOi (assl p =2,7-10° u mucnepcHoii cpemst po = 1-10% xr/m3; BaskocTs
cpens 1 =1,5-102IMa-c.

3agauya 8. Hanmcats hopmyny MULIEIUIBL:

BaClx(136)+ Na,SO4— BaSO4l+ 2NaCl

BaCl+ Na2SO(u30)s— BaSO4l+ 2NaCl

3076 Cynb(uia MBIIIbSKA!

As;03+ 3 H2S— 3 H20 +As,03d

30416 30J10TA!

2 NaAuO,+ 3HCOH+ Na,CO3—2Au + 3HCOONa + NaHCO3 +H-.0
30J1b CEepBHI:

2H,S+ SO»— 3Sl+ 2H20

K2SO4 +BaCly(136)— BaSO4l+ 2KCI

K2SO4(u36) +BaCl,— BaSO4l+ 2KCI



Kputepun onenku 3a4yera ¢ OeHKOM 10 JUCHUIJINHE
B1.0.22 «KoanouaHas XUMHS»

Ouenka Onucanue
OuneHka «OTJHYHO» BBICTABISIETCS CTYAEHTY, €CIHM OH HCYEPIIBIBAOIIE,
MOCJIEA0OBATEIBHO, YETKO U JIOTHUYECKH CTPOHHO H3JaraeT MaTepuall, yMEET TECHO
YBSI3BIBATH TEOPHUIO C MPAKTUKOM, MCIIOJIB3YET B OTBETE MaTepHUal PEKOMEHIYEMOM
Omauuno | TATEPATYPHI, NpaBUJIBHO  OOOCHOBBIBAE€T  IPHUHITOE  pEIICHHUE, BIaJeeT
Pa3HOCTOPOHHMUMH HABBIKAMH W MNOPHUCMAaMH BbIIIOJHCHUA TPAKTHYCCKHUX 3adady.
(87-100 | CamocTosTenbHO, JTOTMYECKH CTPOMHO M IIOCIEIOBATENBHO H3IaraeT ydeOGHbI
OayyioB) | Marepual, JEMOHCTPUPYS YMEHHE aHAJIW3MPOBATH PA3JIUYHbIC HAay4YHBIC B3TJISIbI,
apryMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO mo3uiuio. O0afgaeT KyJIbTypOi peuu.
JeMoHCTpUpyeT NOJHOE I[OHMMAaHUE TOCTAaBJIEHHOTrO Bompoca. JlaeT MmoJIHbII
pa3BEpHYTHI OTBET HAa OCHOBHOW BoOmpoc. JlaeT JIOrHueckd OOOCHOBAHHBIN M
MPaBUJIbHBIM OTBET Ha JONOJHUTEIbHBIM BONPOC.
OueHka «X0pouIo» BEICTABJISIETCS CTYEHTY, €CIM OH IO CYIIECTBY H3JIaraeT MaTepHa,
NMpaBUJIBHO TMPUMCHACT TCOPETUYCCKUEC TIIOJIOKECHUA IIPpU PCIICHUHU TIPAKTUYCCKUX
Xopouwio | BOPOCOB, ~ CAMOCTOSTENEHO M IOCICIOBATENEHO — HM3JaraeT y9eOHBI  MaTepua,
(74_86 OpeANPUHNUMACT ITOINBITKU aHAJIM3UPOBATH PA3JIMYHBIC HAYYHBIC B3IJIAABI U 000CHOBATH
CO6CTBeHHy}O IMO3UIIUIO, ITPH 3TOM JOITYCKACT HE3HAUYUTCIILHBIC OIlII/I6KI/I; YMECT CBA3bBIBATH
63.]'[.]'[3) TCOPETUYCCKUE TIOJIOKCHUA C HpaKTquCKOﬁ ACATCIBHOCTBIO, OTJINYACTCA pa3BI/ITOI7I
pevbio. /laeT 70cTaTOYHO MONMHBINA OTBET, C HAPYIIEHUEM TT0CIeIOBATEIHFHOCTH H3JI0XKCHHUS.
OTBeJaeT Ha JONOTHUTEIBHBIN BOIPOC, HO 000CHOBATH HE MOXKET.
OuneHka «yI0BJETBOPUTENbHO» BBICTABISIETCS CTYIEHTY, €CJIM OH UMEET 3HAHUS
Vooeneme | TOTPKO OCHOBHOTO MaTepuaja, HO HE yCBOUI €To JleTajgeu, JONycKaeT HETOYHOCTH,
opumensy | HEAOCTATOUHO MpaBUJIbHBIE (hopmMynupoBKH, HapYLICHUS JIOTHYECKOU
0 [IOCJIEAOBATEIBHOCTH B HM3JIOKEHHM MNPOTPAMMHOrO MaTepuala, NpeAIpUHUMAET
(60-73 MONBITKU aHAJTU3UPOBATH PA3IMYHBIE HayYHbIE B3TIAABI, O0OCHOBATH COOCTBEHHYIO
Gasa) MO3UIMIO MO TPEeOOBAHWIO MpENojaBaTeNss, ¢ TPYAOM yMEeT YCTaHOBHUTH CBS3b
TEOPETUUECKUX TMOJOXEHUH C TpakTukoi. J[aeT HemoaHBIH OTBET Ha OCHOBHOM
ponpoc. He gaeT oTBeTa Ha OMOJIHUTEIBHBIA BOIPOC.
Heyooene | OueHka «Heyl0BJIETBOPHUTEIbHO» BBICTABISAETCA CTYAEHTY, KOTOPBIH HE 3HAET
meo- 3HAYUTENhHOM YacTH MPOTPaMMHOT0 MaTepHuala, JOMyCcKaeT CylIeCTBeHHbIE OMNOKH,
pumensio HEYBEpEHHO, ¢ OONBIIMMHU 3aTPyAHEHUSIMH OTBedaeT Ha Bompochl. Kak mpaBuio,
OLICHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCA CTYACHTAM, KOTOPBIE HE MOTYT
(menee 60 MPOJOIDKUTE OO0y4YeHHe O€3 MOMOJHUTENBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH
6aluioB) | ycnummne. Her otsera.

10




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHHS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)
Daxynemem- MmexHoON02UYECKUL
Kagheopa - buomexnonozuu
Harpasienue 18.03.01 «XumMudeckast TEXHOIOTHI»
npoduIb/mporpamMma:

«XHUMHYeCcKas TEXHOJIOTHS OpraHn4CCKUX BCUIECTB»
«XUMHUYecKas TEXHOIOT U BBICOKOMOJICKYJIAPHBIX CO@HHHeHHﬁ))
«XHUMHYECKask TEXHOJIOTHSI IIPUPOJHBIX SHEPTOHOCUTENEU U YIIIEPOJHBIX MATEPUAIIOBY

cemectp 4

KommuekT 1adopaTopHbix pador
no qucrummiae b1.0.22 «KomronaHast XuMus»

Pa3znen 1. «OcCHOBHbBIE NOHATHS, XAPAKTEPUCTUKH KOJJIOUIHBIX CHCTEM))
JIABOPA"I:'OPHAH PABOTA Nel
IMOJYUYEHME 30JIEM METOJAMU KOHAEHCAIIUHA

JlaGopaTropHnasi padora Nel
IHonyuyenue 30J1eii MeTOTaMM KOHIEHCAIIUU
Lenv pabomot: noy4eHUE TUAPO30JIEN METOAOM KOHIEHCAIUH;
HaOJII0IeHNE SIBJIEHHS ONaJIECLICHIIUY.
Ilpuéoper u peakmuewi: UCXOAHBIE PACTBOPHI VIS IIOIYyYEHUS KOJUIOMIHBIX CUCTEM, KOHUYECKUE KOJIOBI,
IATICTKH ¥ Ha0Op TIpoOHpPOK, OropeTku Ha 50 M1, BOPOHKH, MEPHBIC ITHITUHIPHI, KIOBETHI C
IUIOCKOIIAPAIJIETbHBIMH CTEHKAMH 1 TIPOSKIMOHHBIHN (POHApH U1 HAOIroAeH!s KoHyca TuHams.
Konmponwvnuie 6onpocwi: npeaMeT KOIJIONIHON XUMHUM; OCHOBaHHBIE ITIOHATHS: UcriepcHast (asa,
JMCIIEPCHAs CPeAa, AUCIEPCHOCTD; YCIOBUS MOTY4EHHs CTAaOMIBHBIX KOJJIOMIHBIX CUCTEM;
IUCIIEPTUPOBAaHUE U KOHACHCALUS; PU3MUECKHE U XMMUYECKUE METObI MOTYYEeHUS 30J1eil METOI0M
KOHJICHCAIIH; CTPOCHUE MHUILIEII; eI TU3ALHSL.
Teopemuueckoe gsedenue

Hucrumunaa «KomnongHast XuMus» n3ydaer GU3UKOXUMHUIO AUCIEPCHBIX CUCTEM U
[IOBEPXHOCTHBIX siBIeHUN. KosionHoe cocTosiHIE -BBICOKOANUCIIEPCHOE (CHIIBHO pa3apo0sieHHOE)
COCTOSIHHE, B KOTOPOM OTJIE/IbHBIE YaCTUIIBI IIPEICTABISIOT COOOM arperartsl, BKIIOYAIOLINE MHOKECTBO
MoJekyi. IlockonbKy pa3npoOieHHOe BElEecTBO BCErja HaXOAUThHCS B KAKOW-TH00 Cpeie.MOJKHO CUUTATh
,UTO KOJJIOUHBIE CUCTEMBI COCTOSIT MUHMMYM U3 ABYX (a3: onHa (a3a -4acTHLbI BEIIECTBA HAa3bIBACTCA
JICTIEPCHOM (OHA TMCKPETHA), IpyTras — TMCIEPCHOHHON cpeo (oHa HenpephiBHA). YacTHITBI
TICTIEPCHOM (ha3bl paclpeneneHbl B TUCIIEPCHOHHON CpeIe.

[To “HTEHCHBHOCTH B3aMMOEUCTBUS MEKTY JUCIIEPCHOI (a30if U AUCIIEPCHOHHON Cpemoi
KOJIJIOWTHBIE CHCTEMBI TTOJIPA3ACISIIOTCS Ha iuoghunvhsie U 1uogoousie. Kpurepunm mexdasHoro
B3aMMOJECHUCTBHS SBIISICTCS IOBEPXHOCTHOE HATSHKEHUE Ha rpaHuLe pasaena $as o12. Vi3BecTHa
KPUTHYECKAs BEIMYMHA TOBEPXHOCTHOI'O HATSHKEHUS Grp, paBHast 1¥10-5 J[x\M2 (Tak Ha3pIBaeMBbIi
kputepuii Pedunnepa). Ilpu 612 K 6 cucrema cunrtaercs muopuinbHoi. [lomydaercst oHa myrem
CaMOINPOU3BOJILHOIO TUCTIEPTUPOBAHNS BELIECTB B AUCIIEPCUOHHON Cpelie U IOATOMY SIBJIIE€TCS
TEPMOJIMHAMUYECKU ycTOMUMBOU. [IpuMepoM Takoil cuctemsl siBisgercs pactsop IIAB B Bone, Hanpumep,
pactBop MbuIa. [lpu 612 > 0y, cuctema nuododHa. Takas cuctemMa caMONPOM3BOIBHO MOMYYUTHCS HE
MOXeET, 1151 ee 00pa3oBaHMs HEOOX0JMMa 3aTpaTa padOThl U3BHE, UTO JAENACT €€ MPUHIUNIHAILHO
TEPMOAVMHAMHUYECKON HEYCTONYMBOM.

B ocHoBe cuHTe3a MTHO(OOHBIX CHCTEM JIEXAT CIEAYIOIINE MPUHIHIIBL.

1. Anst Toro uto0s! 61,2 6b110 OOMNBIIE GKP, HEOOXOAMMO OA0OPATD ABa KOMIIOHEHTA, HE PACTBOPUMBIX
JpyT B Ipyre, T.e AucnepcHas ($aza He TO0JDKHA PacTBOPATHCA B AMCIIEPCHOHHON Cperie.
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2. BemectBo, sBisttomieecs I[HCHGpCHOﬁ (pa30171, JOJIKHO 06J'IaILaTI) onpe}leneHHoﬁ CTCIICHBIO

1
JHMCIIEPCHOCTHU. J{ucnepcHOCTh — BeNM4KHa, 00paTHast AuaMerpy yactui: D = 2

Cucremsl ¢ pasMepom yacturl 10° — 107 cM Ha3pBaeTcs 301aMH ( €CiTH AUCTIEPCHOHHOMN Cpeioit
SIBIISIETCS] BOJA — 3TO THAPO30JIH, €CIH JIto0ast Apyras cpena — no30iu). CHCTEMBI, Y KOTOPBIX pa3Mep
YaCTUL] HAXOAUTHCA B IIpelieax OT 102 10 10° CM, OTHOCSITCA K CyCIEH3UAM U 3MYJIbCUSIM.

3. [omy4ueHHbIe YaCTHIIBI TUCTIEPCHOM (a3bl TOMKHBI PABHOMEPHO

pacrnpenensaTbesi B AUCIIEPCHON cpesie, HAXOANUTCSI B OPOYHOBCKOM JIBUKEHUH U TIPH STOM HE CIIUIAThCS
JpYT ¢ APYTOM, TO €CTh KOJUIOMHASI CUCTEMa JOIKHA ObITh cTaOMIBHON. J[1s 3TOM 1ely MPUMEHSFOT
crequalibHbIe T0OaBKH - CTa0MIN3aTOphl. IMH MOTYT OBITH TOBEPXHOCTHO-aKTUBHBIC BEIIECTBA,
BBICOKOMOJICKYJISIPHBIE COSTMHEHHSI UM COCAMHEHHS, TPUHUMAIOIINE YYacTHE B PEAKIIUU TTOTyYSHUS
KOJUTOMIHBIX CUCTEM M B3SITHIC B H30BITKE.

[NockonbKy KOJJIOUIHBIE YACTHIIBI 3aHUMAIOT IPOMEKYTOUHOE TTONIOKEHHE MEXKITy MOJIEKYJIaMU
(d< 10 " cm) u rpy6ommcnepcabiME Tenamu (d > 10 cm) ,0HM MOTYT MmOTydeHBI THO0 MyTEM COSMHEHHS
OT/IENBHBIX MOJIEKYJI HJTH HOHOB arperaThl, TM00 B pe3yiabTaTe H3MENbUeHUs KPYMHbBIX yacTuil. OTcroa
BBITEKAIOT JIBA METO/IA MOTYYCHUS KOJJIOUIHBIX CUCTEM: AUCHEPTUPOBAHME M KOHJICHCAITHSI.

Hucnepeuposanue — 310 pazapoOIieHre BEIIECTBa JI0 HY)KHOH CTENEeH! JAUCIEPCHOCTH.
CylILecTBYIOT pa3IMuHbIC CIIOCOOBI AUCIIEPTUPOBAHUS: MEXaHUYeCKUe (IpOoOIeHUE, UCTUPAHUE,
WCTIOJIb30BAHME PA3TIMYHBIX MEJIBHHUII, B TOM YHCIIC H KOJUIOHHBIX ), BHOPAIIIOHHEIE, DIEKTPUIECCKHUE.
JIOCTOMHCTBOM METO/Ia SIBIISIETCSl IIPOCTOTA, HEOCTATKOM — OOJIBIINE dHEPTO3aTPaThl K HEBO3MOKHOCTD
TIOJTydeHHsI BBICOKOI crenenn aucniepcrocty (d < 10° em ).

Konoencayus — meron, oOpaTHBIH AUCTIEPTUPOBAHHIO. B OCHOBE BceX KOHICHCAITMOHHBIX
CIIOCOOOB JIeKAT MPOIECCHI ATPETUPOBAHUS — 00BEAMHEHHE MOJIEKYJT MM HOHOB TOMOTEHHBIH CpejIbl,
MPHUBOJISIINE K BOSHUKHOBEHHIO HOBOM JuicTiepcHOi (asbl. /st 00pa3oBaHus reTepOoreHHOM CUCTEMBI U3
TOMOTeHHOH HeoOXOMMO CO3/I1aTh NIepeHachIlieHre. B 3aBUCHMOCTH OT TOTO, KAKUM MTyTEM 3TO
COCTOSIHHE AOCTUTAeTCA, PAa3INyatoT (pru3nIecKue U XUMUUECKHE CIIOCOObI KOHACHCALIHH.

Dusuyeckue cnocobbl — 3aKIIOYAETCS B 3aMEHE PACTBOPHUTENS (PaCTBOPHUTEND, XOPOIIO
pacTBOpsIOIINE JaHHOE BEIIECTBO, 3aMEHSIETCS IPYTUM, B KOTOPOM 3TO BELIECTBO HEPACTBOPUMO) U
TTOHMKEHHUH TeMITepaTyphl (KOHICHCAITNS TTapoB).

Xumuueckue cnocoObl IPENIIONATAIOT MIPOBEACHUE TAKNX XUMHUYECKHX PEaKIUi, B pe3yabTaTe
KOTOPBIX IOJIy4aroTCsl TPYJHOPACTBOPUMBIE B JAHHOM PacTBOpPUTENE (IUCIIEPCHOHHON CpeJie) BEIIeCTRa.

Jist mosry4yeHus pa3IuuHbIX THIPO30JIed IPUMEHSET peaKLuu:

Boccranosienus: 2HAUCL, + 4H,0, —» 2 Au | +8HCL+402;
(Tumpo3omik 30710TA)
okucaenns: 2H,S + SO, - 2H,0 +3S ! ;
(THIPO307TH CEephl)
nsoiinoro oomena: BaClz + Na;SO4 — BaSO4 ! + 2 NaCL .
(ruapozonb cynbdara 6apus)

Konnounnssie cucTeMbl THAPO30IA COCTOUT U3 MHULIEUT M MOJIEKYJI AUCIEPCHOHHOM Cpebl.
Muyenna — 3T0 CTPYKTYpHas €IMHNULA KOJUIOUAHONW CUCTEMBI, IPEACTABIISIONAsi coOOH COBOKYIHOCTD
MOJIEKYJ JUCIIEPCHOM (a3l (arperaT) BMECTE CO CBOUM ABOMHBIM JIEKTPUUECKUM ciioeM. PaccMorpum
CTPOEHHME MHIIEIJIBI Ha IPUMeEpe TUAPO30JIs HonucToro cepedpa Agl , KOTopble MOMYYalOT 10 peaKIuu:
AgNO3 + KI -Ag | | + KNOs.

Jns npupanust cTaOMIIBHOCTH KOJUIOMJHOM CUCTEME OAMH M3 HCXOIHBIX KOMIIOHEHTOB
HEO0O0XOANMO B3ATh B U30BITKE. BemecTBo, B3ITOE B U30BITKE, SABISETCSA CMAOUIU3AMOPOM KOIIIOUTHON
cucreMbl. Paccmorpum 1Ba cirydas nonydenus ruaposonst Agl: a) korna B u3dbitke 6epércst AgNO3; 6)
Koraa B n3osITke 0epércst KI. Munemisl B 3TUX ruapo3oisix Hoauaa cepedpa OyLyT OTJINYaThCs IPYT OT
npyra.llpu Hanncanuu GOpPMyIIbI MULIEIIBI HEOOXOIMMO YUUTHIBATh CIEIYIOLINE IPaBUIa:
1.0cHOBOI MHLENIBI SBJISIETCS HEPACTBOPUMBINA arperar, BKIIOYAIOLUIMN HEONpeneNEHHOE KOJINYECTBO
MOJIEKYJI M HEPaCTBOPUMOI'O COEIMHEHHUS:
m(Agl) m = 80000 mosexyot.

arperar

2. Ha mnoBepxHocTH arperata ajacopOMpYIOTCS HMOHBI 3JIEKTPOIUTa - CTaOMIM3aTopa, CIIOCOOHBIE

JOCTPanBaTh €ro KPUCTALIMYECKYIO PEHIETKY, T.€ TE€ MOHBI, KOTOPbIE BXOSAT B COCTAB arperara B pacTBope

B n30bITKE (paBuio PasHca-Ilanera).Tu HOHBI Ha3BIBAIOTCS nomenyuaronpedensrouwumu . OHU BMecTe

C arperaToMm CocTaBJIsIeT siIpo Munesuibl. CocTaB siapa MULIEIUIBL A7 ciay4daeB (a) u (0) OyzxeT paziuyes.
Ecnu B n30bITKE Gepércst AgNOs, To oH OyeT cTadUIM3aTOPOM.
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Huccoruupyer AgNO3 o ypasaennto: AGQNO; < Ag* + NO3*
T.€ B PaCTBOPE B U30BITKE HMEIOTCS HOHBI Ag” (IIOTEHIMATIONPENENAIONINE) U OTPULATENBHO
3apspkeHHble HoHbI NO3 (mpotrBonoHsl). MoHBI cepebpa criocoOHBI 10CTPpanBaTh KPHUCTAIIIMYECKYIO
pewmérky arperara (BXOAAT B €0 COCTaB), IO3TOMY OHH aJICOPOMPYIOTCS] Ha IOBEPXHOCTH arperara ,
00pasys PO MULICILIBI;
m(Agl) n Ag*
PO
IJie N - KOJIMYECTBO aJICOPOUPYIONINXCS MTPOTUBOHOHOB.
Ecnu B n36bITKE Oepérest K, To ctabunnzaropom OyeT STOT IEKTPOIUT, JUCCOUNPYIOLTHIA
no ypasuenni: Kl & K" + I,
Hownsl I aBisiercs moTEHUIUAIONPEAENAIOIIMMU, OHU BXOASAT B COCTaB arperara u
aJIcOpOUPYIOTCS Ha €ro MOBEPXHOCTH 00pa3yst OTPHUIATENBHO 3apsukeHHoe sapo: m (Agl) nl”
PO
3.Monsl NOs B ciaydae (a) u nonsl K* B ciyuae (6) HaswiBaroTcs npomusouonamu. YacTs 3Tux
MPOTUBOMOHOB (N — X) MPOYHO MPHUTATHBAIOTCS K Py MHUIIECIUTBI, BCIEICTBHE Yero oopasyercs
3apsKeHHas KOJUIOMIHAS YacTHIa. B ciyuae a) yacTuia mMeeT nonoxutenbHbiii 3apaa (X V: {  m (Ag)
nAg'(n—x) NO;~ }*.
B ciydae 6) MOBEpXHOCTH 3apsi/i YaCTUIIBI OTPULIATENBHBIH (X):
{ mAg)n n—x)K* }*.
4.0OcranpHbIe X TPOTUBOMOHBI CBSI3aHBI C YACTHIIEH HETTPOYHO, OHU pacipeaeneHs! Au(pPpy3Ho B )KUIKON
cpene. B urore oOpasyercs HeliTpaibHOe MuLieia. TakuM 00pa3oM GopMysia MUILIEIUIBI B ciIy4ae (a)
UMeeT BUT :
{ m(Agl) nAg"(n—x) NO3~ F* xNO3~
B cnydae (0): { m(Agl) nl"(n—x) K* P x K"

Buvinoanenue pabomut

I'mapo3onu B maHHOM paboTe MOTydaeTcs IO CIASAYIOMIUM METOANKAM.
L Ionyuenue 301 kanughonu nymem 3amenvt pacmeopumeinsi. 3%-Hblii CIUPTOBBINA PaCTBOP
kaHudoIM MPUOABIISIIOT 110 KariaM (56 Karesb) B MPOOUPKY, 3aIOHEHHYIO TPUMEPHO Ha 1/3
TUCTUILTAPOBAHHON BOAOH, M BCTPAXUBAIOT. OOpa3yercs Mpo3pavyHbli OMaICCITUPYIONIUH 301h
kaaudonu. Ctabmim3aTopaMy 3TOTO 301 SIBJISIOTCS MIPOIYKTHI OKUCTICHUS KaHU(OIU U CoAep KaIHecs B
HEW NpUMeECH.
2. Ilonyuenue 3015 Ouoxkcuda mapzanya nymém eoccmanosienus. I1pu 100aBICHUN TUIPOCyIb(aTa
HaTpHA K pacTBOpPY IepMaHTaHaTa KaJusl (MapraHI[OBOKHCIIOTO KaJIKs) COIb MapraHiia
BOCCTaHABIMBAETCS J0 ABYOKHCH Maprania. Peakuus mpoTekaer 1o ypaBHEHHIO:

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

IIpu n30bITKE NEpMaHraHaTa Kajausi 00pa3yercsi 301b JBYOKHCH MapraHia ¢ OTpPULATEIbHO
3apspKeHHBIMH yacThuamu. [lotennuanonpenesroiium HoHoM siBisiercst noH MnOy™, a mpotus
nporuBononom — K.

CuHTe3 BoImonHsieTcs ciaenyommm odpazom: 1mi 1, 5% pactBopa nepMaHraHata Kanus
MTOMEMIAIOT B KOJIOY W pa30aBIAIOT JUCTUIUIMPOBAHHON Bomo 1o S0 mi. B pa30aBieHHBIN pacTBOp
BBOJAT MUIIETKOH 2-3 karmm 1 % pactBopa runocynsgura Hatpus. OOpaszyeTrcst BULIHEBO -KPACHBIN 30J1b
JBYOKHCH MapraHIa.
3.Honyuenue 30na 2udpokcuoa rcene3a NPOBOAUTHCS IBYMS CIIOCOOaMH,

B OCHOBE KOTOPBIX JIEKHUT peakuus ruaposinza. [lo nepsomy criocoly 85 Mi1 IMCTUITMPOBAHHON BOBI
HarpeBaroT B KOHUYECKOH Kobe 10 KuneHusl. B kumnsmtyro Boxy HeOONpIIMMH MOPLUSMU IPHIMBAIOT 15
M1 2% pacTBOpa XJIOPUCTOrO kene3a. Yepes HeCKOIbKO MUHYT B PE3YJIbTaTe PEaKLUU BUIIHEBO-
KOPHYHEBBIN 3016 THApOKcHa sxenesa: FeCls +3H,0 = Fe (OH); + 3HCL.

ITo BTOpOMY criocoOy ruaponu3s pactBopenHoro FeCls ocyiiectBisiercs npu B3anMoIeHCTBUH
€ro ¢ BOAHBIM PACTBOPOM YIJIEKHCIIOIO aMMOHUS. Peakius ruiposin3a BeIpaKaeTcsl ypaBHEHUEM

2FeCl3+3(NH,4)2COs + H20 = 2FeO(OH)+6NH4CL + 3CO..

Jnst momydenus 3o kK Smn 2% pactBopa FeCls npu MHTEHCHBHOM ITOMEIIMBAHUH
npubasisioT 1o karmsiM 1M pactBop (NHg4)2 CO3 10 Tex mop, moka o0pa3oBaBIIMICS 0CaIOK HE
NeperET BO B3BEIIEHHOE COCTOSIHUE.

4, ITonyuenue 2uoposoneil 6epaunCKoll 1a3yPU U Hceae30CUHEPOOUC Ol Meou.
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Jlst momyuenus runposons oepnunckoii nazypu Fes[Fe(CN)sls k 5 M 0,1 % pactBopa
’KEJIE30CHHEPOTUCTOr0 Kalusl MPUOABIISIOT 1O KarwisiM 2 % pactBop xsopuctoro xenesa: 3Ks [Fe(CN)g]
+ 4FeCL3= Fes[Fe(CN)e]3 +12KCL.

g nmomy4yenust ruapo3ons xkenesocuHeponuctoit Menu k 10 mi 0,1 % pactBopa
KEJIE30CHHEPOIUCTOrO Kausl NPpUOABIISIOT 2- 3 Karm 2% pacTBOpa CEPHOKUCIION I XJIOPHCTOH MEITH.
[Monyyaercs KOpHYHEBO-KPACHBIH CTOWKHUI 3011b Kene3ocuHepoanctoi Mmeau Cuz [Fe(CN)e]:

Ks[Fe(CN)e] + 2CuSO4 = Cuz[Fe(CN)e] + 2K2SO..

5. HHonyuenue 3015 6epaunckoil 1azypu nenmusayueii wagenesoit kucaomoii. K 10 M1 0,016
M pactBopa FeCL; npunuBaroT o KarmisaM Smit HaceiieHHoro pactsopa Ka [Fe(CN)s]. O6pasyrontuiics
0Ca/IoK OEpIIMHCKOI Ja3ypy OTQUIFTPOBBIBAIOT, POMBIBAIOT BOAOH, YAASIOT (PUIBTPAT U 3aJIMBAIOT
ocazok Ha puibTpe 0,05M pacTBOpOM HIaBesieBOi KUCIOTHI . OcagoK OBICTPO MENTH3UPYETCS
[IaBEJICBON KUCIIOTOM, U Yepe3 PUIbTP MPOXOANUT CHHUI 30]Ib OCPIMHCKON JTa3ypH.
[NoTeHnuanonpenensonyuM HOHOM B IJAHHOM CITydae sIBIISICTCS] aHUOH
LIABEIEBON KUCIIOTHI.

[Nocne cuHTE3a THAPO30IIM HAJMBAIOT B IWJIMHAP U HAOMIOAIOT OMAIECICHIIUIO (KOHYC
Tanpains) myTem MpomycKaHusl Yepe3 30JIb CBETOBOI'O JIyda MPOeKIIMOHHOTO (oHaps. s cpaBHEeHHs
3TOT K€ OIBIT MIPOBOASAT C TUCTUILTUPOBAHHON BO/IOW. B oTdeTe AaroT KpaTkoe onucaHue crocoda
MOTYYEHUS THAPO30JIs, 3aIMCHIBAIOT XUMUYECKYIO PEaKIIMIO er0 00pa3oBaHus U GOPMYITy MULIEIUTEI.

Bonpocwt ona camoxkonmponsa

1. Yro Ha3pIBaeTCs AMCIIEPCHOM cucTemoi? 1o kakuM mpu3HaKaM KJIaCCU(PHUIIMPYIOTCS AUCIIEPCHBIC
(KoJITONIHBIE CUCTEMBI)?

2. Kak 3aBUCHT yzienbHasi TOBEPXHOCTh OT pa3Mepa 4acTull?

3. Kaknumu MeTogamMu Mmoy4aroT IMCIEPCHBIE CHCTEMBI?

4 B uém CcymHOCTb AMCTIEPTAIIMOHHBIX METOIOB MOMYUYEHHs TUCTepCHBIX cucTeM? [IpuBennTe mpuMepsl.
5.Yro takoe 301mp? Kak noctpoena mutieiia ruapodooHoro 30i1? [Ipusenure npumep.
6. SIBnsieTcs T MHTIEIIA DJIEKTPOHEHTPAIEHBIM 00pa3oBaHuEM ?
7. Uto Ha3pIBaOT nentusanuei? Kakue criocoObl menTu3aiuy MPUMEHSIOTCS IS TOTYyIeHUS 30J1eH ?
IIpuBenuTe KOHKPETHBIA PUMED.

Pa3zneun 2. «IloBepXHOCTHBIE SIBJIEHUS»
JIABOPATOPHAS PABOTA Ne2
HU3YYEHUE ITOBEPXHOCTHOI'O HATA
KEHUSA U AICOPBLIUA HA TPAHUIIE PA3/IEJIA
KUIKOCTD -T'A3

Leapb padoThl: ompeaeneHne MOBEPXHOCTHOTO HATSHKEHIS U M3yUeHHE aJCOPOIIIH Ha TPAHUIIE «PACTBOP
— BO3JIYX».

IIpuGopsbl M peakTHBBI: puGOp Pedunepa; BoaHblil pactBop ITAB; kon6bl eMKOCThIO 50 cM>; MepHbIE
KOJIOBI ¥ TTUTICTKH.

Teopemuueckoe esedenue

Monekynsl B IOBEPXHOCTHOM CJIO€ IO CBOEMY JHEPTeTHYECKOMY COCTOSIHHIO OTIMYAIOTCS OT
MoJieKyn B oObeme (pa3el. PaBHOMEICTBYIOMAS MONEKYIISIPHBIX CHJI B 00BeMe (pa3sl paBHA HYIIO, TaK KaKk
KaXJash MOJEKyJia WCIBITHIBAET OJWHAKOBOE MPUTSHKEHHE CO CTOPOHBI OKPYXAIOMIMX €€ MOJEKYIL.
Monekyna Ha TOBEPXHOCTH TPAHUYHUT HE TOIBKO C MOJOOHBIMU ceOe MOJIEKyJIaMH, HO U C MOJIEKYJIaMU
npyroit (asel. [IocKONBKY MEKMOIEKYISIPHOE B3aWMOJEHCTBHE MEXKIY Pa3HOPOAHBIMH MOJIEKYIaMU
OOBIYHO OTJIMYAETCA OT MPUTSHKEHUS OJHOPOIHBIX MOJEKYJ, PaBHOJCUCTBYIOMIAS MOJEKYISPHBIX CHI
MIPUTSDKEHUST OKa3bIBaeTCs HECKOMIIEHCHPOBAHHOH, T.e. OHa He paBHa Hym0. Eciu moBepXHOCTH
KUAKOCTH TPAaHUYUT C BO3IAYXOM, TO 3Ta PaBHOJCWCTBYIOIIAS HAIMpaBJICHA BIIYOb J>KHAIKOW (a3bl.
CrnenoBaTenbHO, IS YBEIWYEHHS IIOBEPXHOCTH, T.€. IIEpeHoca BemecTBa M3 oObema (a3l B
TTOBEPXHOCTHBIH CIIOW, HY’KHO COBEPIIIUTH Pa0OTy MPOTUB CHIT MEKMOJIEKYIISIPHOTO CIIETIIICHHS.

Pabora A, 3arpaueHHas Ha 0Opa3oBaHHWE EAWHMIIBI MOBEPXHOCTH NPU H3O0TEPMUYECKUX U
00paTUMBIX YCIIOBHSX, HAa3bIBACTCS MOBEPXHOCTHHIM HATsDKeHWEM o. Mcxoms W3 ompeneneHus o,
OYeBHIHA PA3MEPHOCTH 3TOi BenumunHbl — Jlx/M? i H/M. COOTBETCTBEHHO B KauecTBE Pa3MEPHOCTH
BENMUMHBI ¢ B PaBHOH cTemeHM wucnomb3ytorcs JIk/m% opr/cm? H/m; mum/cwm. Tlox BiusHueM
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MOBEPXHOCTHOTO HATSHKCHHUS JKUAKOCTH BCErJa CTPEMHUTCSA MNPHHATH (GOpMy Imapa, Tak Kak 3TO
HAUMEHbBIIAsA TTOBEPXHOCTH, OTPAHUYHBAIOIIAS O0BEM.

Ha BenuuuHYy MOBEPXHOCTHOIO HATSDKEHHS BIHMSCT psAa (AKTOPOB: TeMIeparypa, MpHpoaa
JKHJIKOCTH, MTPUCYTCTBUE B JKUJAKOCTH MIOCTOPOHHHUX BEIIECTB.

C pocToM TeMIepaTyphl TOBEPXHOCTHOE HATSHKEHHE KUKOCTH 0 CHHYKAETCS IO MPAMOIUHEHHOMY
3akoHy. [Ipu KpUTHYECKOM TeMIIepaType HCUe3aeT pa3ininue Mex 1y rpaHudanmmu dazamu u o = 0.

Uem cuibHEe MEXMOJIEKYISIPHOE B3aUMOJICHCTBHIE B KHUAKOCTH, TeM OOJIbIIE ee MOBEPXHOCTHOE
HaTsI’KECHUEC. HOBCpXHOCTHOC HaTSKCHHUE Y MOJIAPHBIX )KHI[KOCTeﬁ BBIIIC, YEM Y HCIIOJIAPHBIX: HAIIpUMEP,
y BOmbl (NMONSpHAs KUAKOCTB) Op,o = 72,75 MJIk/M%, y GeH3ona (HENOIAPHBIA PaCTBOPHTENH)
Oy = 21,6 ML/,

[Ipu pacTBOpeHNHN B MHAUBUAYAIBHOM MKUAKOCTH KaKUX-THOO BEIIECTB MTOBEPXHOCTHBIE CBOMCTBA
CHUCTEMBI U3MCHSAOTCA.

BerectBa, XxapakTepu3yromuecs c1a0biM B3aMMOJICHCTBUEM C PACTBOPUTEISIMH, BBITAJKUBAIOTCS
n3 o0beMa pacTBopa Ha IOBEPXHOCTh M KOHIIGHTPHPYIOTCS Yy TpaHUIBl pazjiena ¢a3, Mph 3TOM
MTOBEPXHOCTHOE HATSDKEHHUE KUJIKOCTH yMeHbinaeTcs (puc. 1.1, kpusas a). [Iporecc camonpon3BoiasHOTO
HaKOIUICHHS BEIIECTBA Ha IpaHuIle pa3jiena (a3 Ha3bIBaeTcs ajcopoumeii /.

]
//--ﬂ""'?
d,
0 b
\ i
I IT [T
C

Puc. 1.1 3aBuCHMOCTh TOBEPXHOCTHOTO HATSHKCHHSI OT KOHIICHTPAIIUH PacTBOpa
a —m3orepma [1AB;
0 — M30TepMa /IS BENIeCTBA, HE BIUSIONIETO HA MIOBEPXHOCTHOE HATSDKCHHE;
B — M30TepMa JUIsl TOBEPXHOCTHO-MHAKTUBHOT'O BEIIECTRA.

AncopOrus BeIpaykaeTcsl 9UCIIOM MOJIEH BelecTBa N, aacopoOnpoOBaHHOTO SIUHUIICH TTOBEPXHOCTH

S:
I'=nlS, (1.1)

Otcrozia pa3sMepHOCTb aacopommy [Mons/cM?]. BemecTBa, CIOCOGHbIE HAKAIUINBATHCA (21COPOUPOBATHCS)
Ha TIOBEPXHOCTH, HAa3bIBAIOTCA IOBEPXHOCTHO-aKTUBHBIMU (IIAB). [loBepXHOCTHO-aKTHBHBIMHU
BEI[ECTBAMH OTHOCHTEIILHO BOABI SIBIISIOTCS MHOTHE OPraHMYECKHE COCIUHEHUS: KUPHBIC KUCIIOTHI,
Hanpumep C3H;COOH, comm >xupHbIX KHCiOT, Hampumep onear Hatpus Ci7H3sCOONa cnmptsr,
Hanpumep OytuinoBbrii C4HsOH. bonpmmHCTBO M3 HUX 007aKaeT XapaKTepHOW OCOOSHHOCTBHIO CTPOEHUS
MOJIEKYT — IUGHIBHOCTBIO. MoNeKyna TakuX BEIIECTB COCTOMT M3 JIBYX YAacTeH: IOJSpHON —
rUIPOPUIBLHOMI (-COOH, -COONa, -OH) u nenonspHoil —THIPOPOOHOH (-C17H33, -C3Hy, -
C4Ho). Monexynst TTAB mpHHSTO H300pakaTh CHMBOIOM —— O, rie KPy)KOK 0OOO3HAYaeT MOISPHYIO
TPYIILy, @ YePTOUKA — HEMOJSIPHBIA pauKal.

ILTII/IHa YTJIICBOAOPOAHOI0 paduKalla MOJICKYJbl CHJIBHO CKa3bIBACTCA Ha HOBerHOCTHOfI
AKTUBHOCTH BEIICCTBA G, KOTOpas paBHa

G = —(Z—‘C’)M, 1.2)

BCH_ICCTBEI, XapaKTCPpU3yroImmnecs CHUJIIbHbIM B3aHMOHeﬁCTBH€M C MOJCKYJIaMUu paCTBOPUTCIIA,
ocraiorca B oobeme. Takue BCIICCTBA HA3bIBAKOTCA MHAKTHBHBIMU, HOBerHOCTHLIfI CIION UMH O6€,Z[H€H.
HOBerHOCTHOe HATsOKCHHUEC CHCTEMBI IIPU 3TOM HE3HAYUTCIBHO BO3PACTACT (pI/IC. 11, KpuBas B).
HOBerHOCTHO-I/IHaKTI/IBHBIMI/I BCIICCTBAMU OTHOCUTCIIBHO BOJBI SABJIAIOTCA, HAIPUMEP, HCOPTAHNUICCKUC
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kucnotel (HCI, H2SO4), comu (NaCl, KCI). TToMmumo nmoBepXHOCTHO-aKTHBHBIX BELIECTB M MHAKTUBHBIX
BEIL[CCTB, MOHIKAIONIUX M TIOBBIIAONIMX TTOBEPXHOCTHOE HATSHKEHHE PACTBOPHUTEINS, CYIIECTBYIOT
BEIL[ECTBA, TIPH PACTBOPEHUH KOTOPBIX MOBEPXHOCTHOE HATsDKEHUE He u3MeHsercs (puc 1.1, kpusas 0).
TakuMm BellecTBOM MO OTHOIICHHIO K BOJE sIBIsieTcs caxap. M3oTepMa MOBEPXHOCTHOTO HATSHKEHHUS
KHUIKOCTH B mpucyTcTBUH [IAB wuMeer Tpu XapaKTepHBIX Y4YacTKa, COOTBETCTBYIOIIMX MallbiM
(mpsiMonuHelHbIH ydacTok 1), cpeaum (mosoruii yuactok Il) u Gonmpinum (ropusoHTanbHbii yuactok 1)
KoHI1eHTparusamu [TAB.

ITpu manbix koHueHTpaimsax [IAB rpanuna pasnena «KUIKOCTh — Ta3» CBOOOAHA OT MOJICKYJ
MOBEPXHOCTHO-aKTHBHOT'O BEII[ECTBA, IIO3TOMY ITOYTH BCe J0OABJICHHBIC MOJICKYJIbI MOT'YT pacoaraTbcst
B TIOBEPXHOCTHOM CJIO€, U TIOBEPXHOCTHOC HATSDKCHHE OYAET CHIKATBCS IMPONOPIHOHAIBHO
nobasneHHoMy konuuecTBy I1AB (puc. 1.2a)

r— ___\raa
O 0 - Jo o0

L raz

H,0

B
Puc. 1.2 Opuenramms monexyn [TAB B ancopOirioHHOM ciioe:
a — Impu MaJIbIX KOHIeHTparusax [1AB;
0 — IIpu CpemHNUX;
B — IIpX OOJIBITIHX.
Ilpu cpenHUX KOHIEHTpaUMsIX 3HAUMTENbHAs 4YacTh MOBEPXHOCTU 3aHsTa Mojekyinamu [IAB,
ITO3TOMY ITOBEPXHOCTHOE HATSDKEHUE OyIeT 3aBUCETh OT KOHIIEHTPAITMU B MEeHbIIeH cTtenenu (puc. 1.2 6).
ITpu Gompmux kKoHIIEHTpanusax IIAB Ha nzotepme HaOII0qaETCSI TOYTH TOPU3OHTAIILHEIN YUACTOK,
T.€. TIOBEPXHOCTHOE HATSHKEHUE CHCTEMBI Majio m3Mensercs npu mobdaBke [TAB B pactBop. IIpm stux
YCIIOBHUSIX Ha TIOBEPXHOCTH 00pa3yeTcs CIUIOMIHOW MOHOMOJIEKYIISIPHBIA CIIOH MTOBEPXHOCTHO-aKTHBHOTO
BEIECTBA, ¥ AalTbHEHIIIas aacopOIus HeBo3MokHa (puc. 1.2 B).
AncopOrusi, COOTBETCTBYIOIIas COCTOSIHWIO, TIPH KOTOPOM OO0pasyercst HAaCHIIIEHHBINA
MOHOMOJIEKYIISPHBIN CIIOH, Ha3bIBAETCS PEAebHON afcopOIuei n o0o3HadaeTcs 1 yaxe WIH { w.
Cesa3p Mexny aacopOruei, (KOMM4ecTBOM HW30BITOYHOTO BEMIECTBA HA TOBEPXHOCTH) U
CHOCOOHOCTBIO CHWKATh ITOBEPXHOCTHOE HATSKEHHE pa30aBIEHHBIX PAcCTBOPOB, OIHCHIBAETCS

ypaBHeHueMm [ n6bca:

C do

I'ne C — koHIeHTpaIws; R — yHuBepcaibHas ra3oBas nmoctosiHuas; T — abcomoTHas Temnepatypa; do/dC
— TPOW3BOJHAS, ONpENENAIONasi Mepy CHIDKCHHS IOBEPXHOCTHOTO HATSHKEHHS B 3aBHCHMOCTH OT
KOHIICHTPAIMU BEIIECTBA.

o, I
o o
I =1£(C)
Z4]
A
6 =1(C)
\
I 111
C

Puc. 1.3 HOCTpOCHI/Ie HU30TCPMbL az[cop6u1/m 110 U30TCPMEC IMOBECPXHOCTHOI'O HATAKCHUS
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ITo ypaBHeHuto ['nd6ca paccunThiBacTCst M30TepMa aacopOIMH, T.€. 3aBUCUMOCTh aJcOpPOIMU OT
KOHIIEHTPAIMH TP MOCTOSHHOMN Temnepatype (puc. 1.3). Jlist aToro npu pasHeix kKoHneHTpanusx [TAB B
pacTBOpe U3MEHSIOT MIOBEPXHOCTHOE HATSDKEHHE U CTPOAT 3aBUCHMOCTh o — f(C). B kakoi-mnbo Touke
MOJIOrOr0 y4acTKa KPHBOM MPOBOJST KacaTenbHylo. TaHTeHC yriia HaKJIOHA 3TOW KacaTelbHOH K OCch
abcruce tgo paBeH MmepBOM MPOU3BOAHON B ATOM ToUKe, T.e. tga = do/dC.

Jlnst pacyera ajacopOIMu HEOOXOMMO MOACTAaBUTh B ypaBHeHUe [ nO0Oca 3HaUCHHUS TIPOU3BOIHOM,
KOHIIEHTpAIMK B JTOM TOYKE, a TaKKe TeMIepaTypbl ombita. ONpemenuB s psAaa TOYEK 3HAYCHUS
aJicopOLuii, CTPOST U30TEPMY aACOPOIIMH, T.€. 3aBUCHMOCTh aJICOPOLIMHI OT KOHIICHTPALIUH:

I'=f(C).

Kpome ypaBHenuss ['m0O0ca, u30TepMy ajCcOpOIIMH TaK € XOPOIIO OIMCHIBACT YpPaBHEHHUE

Jlenrmiopa:
bC

I'=1Iew 1+bC'
I'ne I, - BenMunHa aicopOIMK TIPU TIOJTHOM HACBHIIICHUH CJIOS;
b — xoHCcTaHTa a7CcOpPOIIMOHHOrO PaBHOBECHSI.

Jlns HaxoKaeHWss KOHCTAaHT B ypaBHenmn Jlenrmiopa (I~ u D) rpaduueckum myrem ero

peodpasyroT K BUY:

(1.4)

C C 1
- = =+ — (1.5)
r I, b,
OtknazapiBas Ha ocu opauHAT Beimunny C/1, a o ocu abcuucc — C (puc 1.4), mony4aror npsmyro.
Koranrenc yria @, o0pa3yeMblii 3TOH HPsSMOi ¢ 0Chi0 adcIuce, paBeH [ .. OTPE30K, OTCEKAeMBbIH OT OCH
1

OpZH/IHaTB = m

e

C

Puc. 1.4 Pemenne ypaBuernwus JIeHrMiopa mytem ero npeoOpa3oBaHus B YpaBHEHHE TPIMOMA

[lo HaiinenHo# BenmuumHE /5 MOXKHO BBIYHCIHTH ITapaMeTPhl aIcOPOIIMOHHOTO Ciosi: So 1 6. Sp —
IJI0MIab, 3aHUMaeMasi OJHON aJcOpOMpPOBAHHON MOJNEKYJIOW, YHUCIEHHO paBHAs IUIOMAAH IOJSIPHON
ruApoUIHLHON YacTH MOJIEKYIHI (HarmpuMep, miomma i rpymsl —OH mpu amcopOiinu Oy THIIOBOTO ciIpTa
C4HsOH). Benmunnaa J mpuMepHO paBHa JUIMHE YTIIEBOIOPOMHOTO paawkana monekynsl [IAB, T.e. B
ciydae afcopOruu OyTmiioBoro cnupra — amuHe nenodku —CsHo. [lockonbky amcopOriuto /7, a 3HAYUT, U
MPEACTbHYIO aJCOPOLMIO BBIPAXKAIOT YMCJIOM MOJIEH BemecTBa N, aicopOMpOBaHHOTO B MOHOCIOE Ha

wiomtaau S, T.e. .= N/S, To eciu N paBHO 1 MOITIO,
1

= W y (16)

I'e So — rutoraap, 3aHuMaemast oHoi Mosteky10i (S=SoNa); Na — unciio ABoraipo, paBHOE YHCITY
MoJjekyn B 1 mMone BemecTBa. CienoBaTenbHO,

g =1

0™ N,

Tonumay aacopOLMOHHOTO CIIOSI  MOXKHO OINPEIETUTh, BHIYMCIUB 00beM 3Toro cinos. Oobem

paBeH MPOM3BEACHHUIO TONIIMHBI ci1osi 0 Ha ero ruomanb S(V=0S). B cBow odepenp, 00beM MOKHO

BBIYHCIINTD, PA3ICIUB MOJICKYIISIPHYIO Maccy BemiectBa M Ha miotHocTh p (V=M/p). U3 paBencTBa o - S

= M/p nonydaem 6=M/S - p. Ilockoneky S=SoN,, a So= 1/I'x - Na, To 6 = M - I'./p. ComocraBinsist

BBIYMCIICHHBIE 3HAYECHUS TOIILUHBI CJIOS C ITMHON MOJIEKYJIbI, H3BECTHOM U3 €€ CTPOEHHSI, MO>KHO CIIeIaTh
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3aKIIIOUEHNe 00 OpHCHTAllUX MOJICKYJI B aIlCOp6LII/IOHHOM cioe. Ecnu ToniuHa ciosi CoBnagaeT ¢ IJIMHOM
MOIJICKYJIBI, TO Ha6moz[aer Cs BEPTHUKAJIbHAA OPUCHTAIIUA MOJICKYJI IIAB B aI[COp6HI/IOHHOM CJIO€C.

PaCCMOTpeHHLIﬁ MCTO UMECT psAd HCAOCTATKOB!

do

1. Benanuuna % YBCIIMYUBACTCA C POCTOM KOHLCHTpAUIWH TOJBKO MPHU MAJIbIX 3HAYCHUAX C, a 1pu

OONBIINX KOHI[EHTPALIUSX, IT0 MEPE HACBILIEHUS aacopOLnoHHOr0 citog Monekynamu [1AB, Bennunna
MepBOl MPOM3BOIHON HAUYMHAET YOBIBATH C POCTOM KOHIIEHTpauuu. BenencTBue aToro uzorepmy /I =
f(C) MOXXHO TTOCTPOUTD TONBKO NP HE3HAUYNTEIBHBIX KOHIICHTPAIIHSIX.

2. TlockonbKy Ha4aJbHBIH YU4aCTOK 3aBUCUMOCTU ¢ = f(C) IMHEHHBIN, TO U aacopOILus, pacCUUTaHHAS
JUid ManblXx KoHeHTpaimii [IAB, Toxe, Kak mpaBuUsIo, U3MEHSETCS C POCTOM KOHIEHTpPALUHU IO
nuHeHHOMY 3akoHy. [losTomy TpaduyeckuMm pemieHHeM ypaBHeHHs JIeHrMiopa, KOTOpoe
MpeICTaBIIET COOO0M MapaboMTNIECKyIO0 3aBUCHMOCTD, TS HAXOXKAEHUS [, 1 D 1MOIp30BaTECS HETB3,
T.K. pyHKIIMOHATBbHAS 3aBUCUMOCTh (/7 OT KOHIIEHTpAIMH He Oy/eT MpsIMOIMHeHHa.

3. Tlpum mocrpoeHuu KacaTelbHBIX K KpuBod ¢ = f(C), T.e. Npu NPOBEACHUH TpaduvecKoro
g depeHIMpoBaHus, BO3MOXKHO MTPUBHECEHNE OIMOOK B pacuer aacopouuu. [Tostomy pacuer /.
MPOBOAAT APYTHMHU METOJIAMH, UCTIONB3Ysl ypaBHeHUs [ m66ca unu Lumikosckoro.

Pacuem I, no ypaenenuto I'uooca
B ypaBHennn I['mb6ca BemmumHa mpenenbHON aacopbumm He copepxkutcs. OpHako, ecinu
JOMYCTUTh, YTO CYIIECTBYET HEKOTOpOE MpelenbHOe 3HadeHue /., JOCTUTHYB KOTOPOTrO BETHYMHA
aZIcOpOIH OCTAaeTCs MOCTOSHHON, MOYKHO MPOM3BECTH HHTErpHpoBaHue ypaBHeHus [ mO6ca B Toi obrmactu
KOHIIEHTpAIHi, T/Ie aAcopOLns yKe ImepecTana N3MEHIThCA:
do

RTI. = —ﬁ, (18)

1.e. BennunHa RT/,, mocrossHHa. [lo3TOMY BBIIIENIPHBENEHHOE YpPaBHEHHE MOXKHO MPOMHTETPHUPOBATH
CIIEIYIOLIMUM 00pa3oM:

m = —Ac = RTT,InC + const (1.9)
rJie CONSt — MoCTOsSTHHASI MHTETPUPOBAHUSI.

Crpost 3aBucuMocTh Ao = gy — 0 = f(InC), momy4yaeM KpUBYIO, KOTOpas MpU JOCTATOYHO
OONBIMMX KOHIEHTpanmsaX (B mpezene) mepexonuT B mpsamyro (puc. 1.5). TanreHc yriia HakiIoHa 3TOMH
IpPSIMO#A, CyJIsl 1O BBINICIPUBEICHHOMY YPaBHEHHIO, paBeH yriaoBomy kodbounuenty npu InC: (tga =
RTI.), orkyma RTI . = — t}f—:.

3Has Benmuauny [, u3 ypaBHeHus LIInmkoBckoro:

09— 0 =AIn(1+ bo),

rne A = RTI,

b — koHCTaHTa aACcOpPOIIMOHHOrO PaBHOBECHS,

HaxomaT KoHcTaHTy b. ITo ypaBHeHHIO JIEHTMIOpa BBIYHCIISIOT aJCOPOIIMIO, a 3aT€M CTPOAT IOIHYIO
M30TEepPMY aJCOPOLIMH TIPH BCEX 3HAYCHUSIX KOHIICHTpPAIUH.

Ac

-Inc

Puc. 1.5 M3oTtepMa AByMEpHOro JaBJiCHHS, 3aBUCUMOCTEL AG oT InC

Pacuem npedenvnoii aocopoyuu no ypaseuenuio llluwikoecxkozo
Jns onpenenenust A u b B ypaBHeHuu [1IHIIIKOBCKOTO PEIAOT CHCTEMY YPaBHEHMIA:
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oo —o1 =AIn(1 + bcy),
co—o2=AIn(1 + bcy), (1.10)

7l Go — MIOBEPXHOCTHOE HATSHKEHUE BOJIBI;

01 U G2 — 3HAYCHUS TTIOBEPXHOCTHOI'O HATSDKEHMS, U3MEPEHHBIE IPY KOHLIEHTpanuax BemectBa Ci
u Co.

Bennuunbl gi GepyTcsl U3 SKCIEPUMEHTAIBHBIX JTAHHBIX MO M3MEPEHHIO 3aBUCHMOCTH MOBEPXHOCTHOTO
HatspkeHus ot konuentpauu Ci [IAB B pactBope.

Pacuer mapamerpoB A u b B ypaBHeHun IIMIIKOBCKOTO MOYXHO BBINOJHUTH C TOMOIIBIO
HETMHEHHOT0 PEerpecCHOHHOr0 aHajn3a, BOCIONIb30BaBIIUCh mporpammoil STATEGRAPHICS.

Kpome Toro, BeimienpuBeacHHas cUCTEMa YpaBHEHHI pellaeTcs U BPyYHYIO, I Yero ypaBHEHUE
[IumkoBckoro  HykHO —mpeaBapuTenbHo mnpoauddepenumposats. [locne auddepenuupoBanus
ypaBHeHue LIInnikoBckoro umeer BUI:

do _ Ab
dc  1+bc
IMosaras, uro do ~Ao, dC ~ AC, MOKHO 3aITUCATh CHCTEMY YPaBHEHHI:
doq _Ab
dc  1+4bc,’
doy _Ab
dc  1+bc,
[MogenuB omHO ypaBHEHWE Ha JPyroe ¥ BOCIOJIH30BABIIMCH OIBITHBIMU JIAHHBIMH 3aBHCUMOCTH
MOBEPXHOCTHOI'O HATSDKEHHUS OT KOHIICHTPAIUH, HaxomsT b:

(1.11)

(1.12)

k-1
b =——o, (1.13)
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Aoy Aoy,
e kK = — 2. Ao’ 3ateM, mozacraBuB b B ypaBHeHue IIIMIIKOBCKOTO, BBIYMCIIAIOT
) 01

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

Memoovl usmepenus no8ePXHOCMHO20 HAMANCEHUA

Meroznpl omnpeneneHns MOBEPXHOCTHOTO HATSDKEHUS MOAPA3NEISIOTCS Ha craTH4eckue (TIpH
HETIOJBIDKHBIX WJIM MEJICHHO OOpa3yIOIIMXCS MOBEPXHOCTSIX) M JUHAMHYECKHE (P IBIKYIIUXCS U
HETIPEPHIBHO M3MEHSIOMINXCS TOBEPXHOCTSX). JJMHaMIdeckrne MeTo sl He MOT'YT OBITh HCIIOJIB30BAaHBI IS
OIpeNeNeHNs] TOBEPXHOCTHOTO HATsDKeHUs pacTBopoB ITAB, Tak kak ¢opmupoBaHHe aacOpONHMOHHBIX
CIIOEB — JUTUTENBHBII POIIECC, ¥ TIOBEPXHOCTHOE HATSDKEHUE, N3MEPEHHOE 32 HETTPOIOIDKUTEIFHOE BPEMS,
He OyZer COOTBETCTBOBATh paBHOBECHOMY. CTaTMYeCKHe M IOTYCTATHYECKHE METOIBI ITO3BOJISIOT
U3MEPUTh PABHOBECHBIC 3HAYCHHSI TOBEPXHOCTHOT'O HATSKEHUS KHIKOCTH.

H3BecTHBI clteyromye MeTo/IbI ONpeIeIeH s TOBEPXHOCTHOIO HATSDKEHUS: METO KalHJUISIPHOTO
TOAHATHS KUAKOCTH, METOJ] OTPHIBA KOJIbIIAa, METOJl HANOOJBIIETO AaBICHHS My3bIPbKaA Ta3a B KUIKOCTH,
CTallarMOMETpHYeckuii Merton (OTpbIB Karmm) W Ap. Hambomee pacmpocTpaHEHHBIM —SIBISIETCS
MOTYCTATUYECKUH METOJI IaBJICHHS Ta30BOT0 Iy3bIpbKka. CyTh €ro 3akirodyaercs B TOM, YTO HU3MepseTcs
nasiierne P, HeoOxoaumoe 11t 00pa3oBaHus ITy3bIpbKa ra3a. JTo 1aBjiIeHHe MOKHO H3MEPUTh Ha mpudope,
CKOHCTpYUpOBaHHOM akasiemMukoM [1.A. Pebunrnepom (puc 1.6).

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

AP =27", (1.14)

rze I — paguyc Kanwuispa.

Crnenyer 3aMeTHTb, 4TO B MOMEHT IPOCKAaKMBAaHHUS Iy3bIpbKa OOBIMHO HAONIOJAETCsl pPe3Koe
YMEHBILIEHUE JaBJICHUS, YTO IIO3BOJSIET 4YETKO (UKCHPOBATh MAaKCUMaJlbHOE 3HAUYCHHE [aBJICHUS,
OTBEYAIOIIIEr0 YCIOBHIO, TP KOTOPOM BBINIOJIHSETCA BBILIENIPUBENEHHOE ypaBHeHHeE. [laBnenue P MoxHO
BBIPA3UTh Yepe3 pasHOCTb ypOBHEH cronba xuakoctu Ah B MaHOMETpe, TOraa
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o= % = K - Ah, (1.15)

rne K — kxoHcranTta mpuOopa, B KOTOPYIO HE BXOMST BEIMYMHBI, 3aBHCSINUE OT MPHPOJIBI
nsmepsemoit xuakoctu (K = r/2).

Puc. 1.6 Cxema yCTaHOBKH JJisl U3MEPEHUS TIOBEPXHOCTHOI'O HATSHKEHUS sKuaAKocTH (pubdop PeOunepa)
1 — nenuTenbpHAsS BOPOHKA; 2 — KpaH; 3 — TpyOKa ¢ KamuuIsIipoM; 4 — COCYJl C UCCIIETyeMOM KUIKOCTHIO; 5
— MaHOMETp.

Jlnst onpepernenust MOCTOSHHOM K mM3MepsroT MakchManbHOe aaBienne Ahg mis cranmapTHOM,
HaAIpUMeEp, BOIBI, Y KOTOPO BETHYHNHA TOBEPXHOCTHOIO HATSHKEHUS Go M3BECTHA. 3Hast 6o U n3MepuB Aho,
BeruncistoT K = 6o/ Aho. TToncraBus K B ypaBuenue 6 = K - Ah, mony4aror:

Ah
0 = 0y A_hO' (1.16)

Boinonnenue pabomot

J1J1s BBIMOJTHEHHUS paOOTHI HEOOXOIUMO UMETh prOop Pedunaepa, BoaubIi pacTBop I[TAB, K010BI
eMKOCTBIO 30 cM>, MepHBIE KOJIOBI H TTHITETKH.

1. ITomyunB oT mpemnomaBaTensi pactBop I1IAB m3BecTHOI KOHIIEHTPAITUH, C TTOMOIIBI0 MEPHBIX
KOJIO ¥ TIMITETOK TOTOBST 5 pacTBOPOB ITYTEM OCIIENOBATENFHOTO Pa30aBIEHUS BABOE.

2. B cocyn (puc.1.6) HammBalOT AWCTUIUIMPOBAHHYIO BOAY TPHUMEPHO HAIOIOBHHY EMKOCTH
M3MEPUTEIHHON SYEHKH W YCTaHABIHMBAIOT KANMULIP Tak 3 Tak, 4TOOBI OH Kacaycs €e IOBEPXHOCTH.
[110THO 3aKpBIBAIOT BCE NUTHU(BI U KPAHEI.

3. [y TOro 9T00BI CO3/1aTh Pa3psHKEHHE B COCY/IE, Yepe3 KpaH 2 BBUIMBAIOT BOAY U3 ACITUTEIILHON
BOPOHKH 1, TIpH 3TOM Pa3HOCTh MEXIY YPOBHIMH KHIKOCTH B MaHOMETpe yBenmmdnBaeTcs. M3mepsror
MaKCHMAaJbHYIO Pa3HOCTh YPOBHEH >KHIKOCTH B MAaHOMETpE, IPU KOTOPOH MPOMCXOIHUT MPOCKAKHBAHUE
Ty3BIPHKOB BO3/IyXa Yepe3 Kamwuip. M3meperne mponsBoaarT 3-4 pas3a v BRIYHCISIOT CpenHee 3HaUeHNe.
CKOpOCTh MPOCKAKUBAHUS MTYy3BIPHKOB PETYINPYIOT TaK, YTOOBI YHCIO My3BIPHKOB HE MPEBHIMAN0 2-3 B

MUHYTY.

BHUMAHMUE! Ecnu nopu OTKphIBAHMM KpaHa BOJA M3 JEIUTEIBHOM BOPOHKHA HE TEUYET, 3HAYUT, B
PE3MHOBBIE LUIAHTH TOMAaNa XUAKOCTh. HeoOX0auMo CHATH IIJIAHTH U BBUIMTH U3 HUX BoAy. Ecim mpu
TEUEHHH BOABI U3 BOPOHKM He HaOogaeTcst NpoOyIbKUBaHUS My3bIPHKOB Yepe3 Kaluiuisip, HeoOX0anMo
MIPOBEPUTH T'€PMETHYHOCTH YCTAHOBKU.

4. TIpou3BOIAT HM3MEPEHHE C MCXOJHBIM W MPUTOTOBJICHHBIMH pacTBOpaMH W HaxomaT Ah.
Haunnate nusMepenue ciemyer ¢ pacTBopa caMoil HU3KOM KOHI[EHTPAIUH.

5. Ha ocHOBaHMM TOMYyYEHHBIX AAHHBIX BBIYUCISIIOT MOBEPXHOCTHOE HATSDKEHHE G IS BCEX
pactBopoB [TAB no dopmyie (1.16). B dopmyny moacTaBisitoT 6o — MOBEPXHOCTHOE HATSHKEHUE BOJIBI,
paccunTaHHOe MpH TemIepatype onbita t mo ypasaenuto (1.17):

oo = 73,5 —0,15(t — 15), (1.17)
2 o
rae 73,5 mJ/M° — mOBEpXHOCTHOE HaTsKEHUE BOAbI ipu Temrieparype 15 °C.
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[To HaiifieHHBIM 3HAYEHHUSM G CTPOAT H30TEPMYy IMoOBepxHOCTHOro HatskeHus o = f(C).
OKcnepuMeHTalbHbIE U PACCUNTAHHBIC TaHHBIE 3aHOCAT B Tabmuiy 1.1.

PaccuutsiBator ancopouuto. [Tockonbky dusndeckuii cmbicn npousBoaHoi do/dC ecth TaHreHC
yrila HaKJIoHa KacatenbHoi K kpuBoil 6 = f(C), To B cpeaneli obnactu kpuBoii (obmactu 2 Ha puc. 1.3)
OepyT 5-6 TOdeK M TPOBOAIAT K HUM KacaTelbHbIE M NpsSMBIC, NapajelbHble OCH adcuucc.
COOTBETCTBYIOIIME 3TUM TOYKAM KOHIICHTPAIIUH 3aHOCAT B Ta0. 1.2,

Taoaunma 1.1

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

Paccmorpum (cM. puc 1.3) mopsiiok mpoBeneHus pacyera IS OAHON W3 TOYEK, HampuMmep, IS

. d ' r_Z
Touku A. M3 puc. 1.3 BUAHO, 4TO MPOU3BOIHAS B ATOM TOUKE i =tga = —tg,tga = "

Jia HaxokJeHHWs TaHTEHCa yrjla HaKJIOHa HeJb3s IMOJb30BaThCid TPAHCIOPTHPOM, €ro CleayeT
pacCUUTHIBaTh KaK THOIIEHUE KAaTETOB TPEYrOJNIbHHUKA, T.€. OTPE3KOB OCEH KOOPIWHAT, BHEIPAKEHHBIX B

COOTBETCTBHM C MacmrTaboM rpaduka. [loacraBuB B ypaBHeHHe [nOOca HalijleHHOEe 3HauYeHUE

Ldo z I z
IPOU3BOJHOU —— — — — , HOJIy4JaroT = .
T c - o RT

7. Tlo npeoOpa3oBaHHOMY ypaBHEHHIO JIeHIMIOpa HaXOmAT MpeaebHYI0 aacopOruio ['w. Jlist
3TOTO Ha OCH a0CIMCC OTKIIAABIBAIOT 3HAYEHUS KOHIIEHTPAINH, a Ha OCH OPAWHAT — COOTBETCTBYIOIIEE UM
BbuKciaeHHbIe 3HaueHus C/I'. B pe3ybTare momydaror npsmyio (puc. 1.4), U3 KOTaHreHca yriia HaKJIoHa
KOTOPOU MOYKHO BBIYUCIUTSD [ w.

8. Ilo HaiigeHHo# BearunHe ['o OPEaCIIAIOT IUIOIIA b MOJIEKYJIbI So M TOJIIUHY aaCcOPOIIHOHHOTO
cI1ost 0.

9. M3aMepeHHbIE M BBIUMCIICHHBIC TAHHBIC 3aMACHIBAIOT B Ta0mmiry 1.2.

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

Tabnuma 1.2

C, MoJIb/11 Ao =12, ', Monb/cm? C/r
MK/ M2

3HavyeHHs IUIOTHOCTH H-OYTHJIOBOrO CHHpTa W OJieaTa HATPUsl HpuBeAeHH! B Tabm. 1.3.
MornekynspHbIe Macchl OYTHIIOBOTO CIIUPTa W OJieaTa HATPHs PACCUUTHIBAIOTCS KaK CyMMa MX aTOMHBIX
Macc ucxops 3 xumudeckux gopmyn: CsHyOH, Ci17H33COONa.

Tabmuma 1.3

BemectBo ITnotroCTs (T/cM®) pn
TeMIIeparype

15°C 20 °C 30 °C

H-6yTtunossrit ciupt C4HeOH | 0,8233 0,8086 0,8020

Onear natpus C17H33COONa - 0,8906 -

Bonpocut ona camoxkonmpons
1. Kakue moBepXHOCTHBIE SBJICHUS U3y4aeT KOJJIOUIHAS XUMUS?
2. YUto TaKoe MOBEPXHOCTHOE HATSHKEHUE U B KAKMX €IUHUIAX OHO U3Mepsiercs?
3. Ilpoananu3upyiTe MPUYMHBL, NPUBOAAIINE K N3MEHEHUIO NOBEPXHOCTHOIO HATSKEHHS Ha TpaHMLE
BOZa-BO3IYX.
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4. Yem oOycioBiieHa cepudeckas hopMa Kareib KUJIKOCTUA B YCIOBUIX HEBECOMOCTH?

5. Uro Takoe noiHas MoBepXHOCTHas 3Heprus? Kakue skcreprMeHTalIbHEIC TaHHBIE HEOOXOTUMBI JUIS €€
omnpezaeneHus?

6. Kak 3aBUCST MOBEPXHOCTHOE HATSKCHUE U TIOJTHASI IOBEPXHOCTHAS SHEPTHUS OT TEMIIEPATyPhI?

7. IlpuBenuTe METOMBI ONPEICIICHUS TOBEPXHOCTHOIO HATsDKEHUS. B ueM pasHuIla MeXly CTaTUYeCKUMU
U IMHAMHYECKUMHU METOIaMM?

8. Urto Takoe moBepXHOCTHasA akKTUBHOCTh? Kak MOXXHO ee orpenenuTsb?

9. Uro Ttakoe I[IAB? KakoBa ocoOeHHOCTh cTpoeHusi Monekynsl [IAB? [lpuBeaure mnpumepst
HEHOHOTCHHBIX, KATHOHHBIX U aHUMOHHBIX [TAB.

10. B 4em 3akmovaercs mpaBuio TpayOe? M3o0pasure u30TepMy aacopOLMKM U TOBEPXHOCTHOIO
HaTsoKeHus 1y psaaa cnuptos: CsHsOH, CsH70OH, C4HsOH, CsH1,OH.

11. Yro Ha3biBaeTcs ajcopOIell M Kak KOJMYECTBEHHO €€ XapaKTepu3yroT?

12. Kakue ypaBHEHUS OMHUCHIBAIOT 3aBUCUMOCTH TTOBEPXHOCTHOTO HATSKEHUS OT KOHI[CHTPAIINH?

13. IlpuBeauTe ypaBHEHHE, OMMCHIBAIOIICE 3aBHCUMOCTh aJCOPOIMM OT KOHIIEHTpamuu (M30TepMa
azIcopOoIIvHm).

JIABOPATOPHAS PABOTA Ne3
HN3YYEHUE AICOPBLIMU HA 'PAHULE «TBEPJOE TEJIO — PACTBOP»

Leanb padoTsl: n3yueHHne ajacopOIUN OpPraHUYECKONW KUCIOTHl Ha aKTHBUPOBAHHOM YTJIE, ONpEJelICHHE
KOHCTaHT B ypaBHeHUU Dpeitnanuxa.

IIpudops! u peakTuBbl: 0,4 M pacTBOpbI YKCYCHOM MM MypaBbUHON KHCIOTHI, aKTUBUPOBAHHBIN YT OMb
(ancop6ent), Tutpant — 0,1 M pacrBop KOH, cimproBoii pactBop deHondranenna, 12 KOHHIeCKHX Koo,
Kos6a eMkocThio 500 M1, MEepHBIH IMTHHIP, ATIETKH Ha 5, 10, 15 M1, BEeChl, BUOPOTEPM.

Teopemuueckoe 66edenue

AOcopbyusi M3 pacTBOPOB HA TBEPIOH ITOBEPXHOCTH HIPAeT BAXKHYIO pOJIb B MPOIECCAX
o0pa3oBaHus, paspyIICHUs W YCTOMYMBOCTH KOUTOMAHBIX cucteM. C ancopOrmeil cBA3aHBI MPOLECCHI
OYMCTKU M PEKyIepaluu, U3BJICYCHUE U3 PACTBOPOB LIEHHBIX NPUMeECEH, YCBOGHHE PAaCTUTEIbHBIMH U
KUBOTHBIMH OPTaHU3MaMU IIUTATENbHBIX BEIIECTB U T.J.

TBepnoe Tenno, Ha MOBEPXHOCTH KOTOPOTO IPOUCXOAUT aAcopOIusl, Ha3bIBACTCS d0COPOEHMOM, A
azicopOmpyromieecss BEIIECTBO — adcopbamom WM adcopomugom. Yaiie TPUMEHSIOTCS TBEpHAbIe
aacopOEHThI — IOPUCTHIE Tea U BEICOKOANCIIEPCHBIE OPOIIKH.

AncopOrus Ha TpaHHUIIE «TBEPAOE TEIIO — PACTBOPY - SIBJICHHE OoJiee CIIOKHOE, YeM aIcOpOITis Ha
XKHUIKOHW MOBEPXHOCTU. Bo-TIepBBIX, 3/1€Ch NPUXOIUTCS YIUTHIBATD BIHUSHUE CHJIOBOTO 0N, CTPYKTYPBI U
MPUPOABI TBEPAOH MOBEPXHOCTH, KOTOPasi OOBIYHO ObIBACT 3HEPreTUUECKH HEOJHOpoaHa. B oTnuuune ot
XKHUIKOCTH, Ha TBEpAOH MOBEPXHOCTH MMEIOTCS AaKTUBHBIE W HEAKTHUBHBIC YYAaCTKH, a aAcopOLHs
MPOMCXOAUT TOJNBKO HA aKTHBHBIX y4acTKax, T.C. SBJAETCS JIOKAJIM30BaHHOH. Bo-BTOpBIX, HEOOXOAMMO
YYUTHIBATh MEKMOJIEKYIIAPHBIC B3aUMOJISHCTBHSI B pacTBOpe. JKuakoi ¢a3olt SBIsSETCS pacTBOP, KOTOPHIi
COCTOMT M3 JIBYX KOMIIOHEHTOB: PAacTBOPHUTENS M PAaCTBOPEHHOro BemiectBa. O0a KOMIIOHEHTa MOTYT
aacopOMpOBaThCS Ha MOBEPXHOCTH. MEX Iy HUMU IPOUCXOAUT KOHKYPEHLIUS 32 MECTa B TIOBEPXHOCTHOM
cioe. AncopOuroHHas CIOCOOHOCTH PACTBOPEHHOTO BEIIECTBA OY/IET 3aBUCETh OT MIPUPOJIBI PACTBOPUTENS
1 TIOBEPXHOCTH.

OpHolf M3 BaXHEHWIIMX 3aKOHOMEPHOCTEH aacopOLMU M3 PacTBOPOB SBISETCS IPaBUIIO
BbIpaBHMBAHUS NOJsIpHOCTEH Pebunaepa, cormacHo KOTOPOMY Ha TBEPIOW IMOBEPXHOCTH afcopoupyercs
BEILIECTBO, KOTOPOE BBIPABHUBAET MOJSPHOCTH TBEpAOW M >xuakoil ¢a3. Hampumep, u3 BomHOrO
(monsipHOr0) pacTBOpa MPOIMOHOBAs KUCIOTa XOPOILO aIcopOupyeTcs Ha HenoiIsipHoM yrie (puc. 2.1).

Monekyna npornuonoBoit kucnorsl (C2HSCOOH) umeer nuduisHoe CTpOEHHE: OHA COCTOUT U3
nossipHo# yact (-COOH), ycnoBHO n300pakaeMoil KpY>KKOM, U HENOJIsIpHOH yactu (pamukana —C2HS),
yciaoBHO u3o0Opaxkaemoro ueprtoukod. llomnocteio monekymy C2HSCOOH, koropas sBusercs

MOBCPXHOCTHO AKTHBHBIM BCIHICCTBOM, 0003HAYaIOT CUMBOJIOM O .
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Ha nemonsipaom agcopbente (yrie) MoieKyia MPONHMOHOBOW KHUCIOTHI OyaeT aacopOHpoBaThCs
CBOGH HEMOJISIPHOM YacThl, T.C. YIJIEBOJOPOIHBIM paauKanoM. Ecin B3ATh MONSpHBIA aacopOeHT
(HampuMep, CUIIMKArenb), TO Ha HEM, B OCHOBHOM, aJCOPOUPYIOTCS MOJIEKYJIbI OISIPHOTO PACTBOPHUTEINS —
Bonbl. Eciin HeoOXxoauMo u3BJEeYb NPOMHMOHOBYIO KHCJIOTY M3 HEHONSAPHOTO PACTBOPHTEINS (HampUMep,
OcH3071a), TO B KauecTBe aJICOpOEHTa HWCIONB3YIOT MOJSIPHBIC MOBEPXHOCTH (CHIIMKAareib, TIHHY), Ha
KOTOpoii OyayT agcopdupoBaThes nonspHblie rpymmsl (-COOH) Monexybl.

U3 mpaBuna BelpaBHHBaHUSI TMoJsipHOCTEed PebmHaepa ciemyer, uTo 4yeM Oonbllie pa3HOCTD
MOJISIPHOCTEH MEXK]Ty pACTBOPUTENIEM U TBEPABIM aJCOPOCHTOM, TeM Jy4Ile acopOupyeTcsi pacTBOPEHHOE
BeriectBo (Hanpumep, [TAB). 1, Hao0opoT, eciu 1o cBOCH NpUpojIe acopOCHT OJIMKE K PaCTBOPUTEITIO,
TO PacTBOPEHHOE BEIIECTBO aICOPOUPYETCSI III0XO0, a MOJIEKYJbI pACTBOPUTENS — XOPOLIO.

PUCYHOK
Puc. 2.1. Opuenranus mosieky [IAB Ha rpanulie «tBepoe Teno — pactBop [TIAB»: a — ajcopOuus Ha
HEMOJISIPHOM aJICOPOEHTE U3 MOJISIPHOIO PACTBOPUTENIS; O — a/icopOIns Ha MOJIIPHOM aJICOPOCHTE U3
MOJISIPHOTO PACTBOPUTENIS; B — aJICOPOIIHSI HA HEMOJIIPHOM aJIcCOPOEHTE U3 HEMOJISPHOTO PACTBOPUTEINS; T
— a7IcopOLMsI Ha TIOJISIPHOM aJICOPOSHTE U3 HEMOJISIPHOM CPEIbI.

WNHuaye roBops, 4eM XyKE pacTBOPHUTEIb CMayMBacT TBEPAYID IMOBEPXHOCTh, TEM JIy4YIlE
a7IcopOUPYIOTCST MOJIEKYIIbI PACTBOPEHHOT'O BEIIIECTBA.

Moriekyiibl  aJCOPOMPYIONIEIOCs MOBEPXHOCTHO-aKTUBHOIO  BEIIECTBA OPUCHTHPYIOTCS B
[TOBEPXHOCTHOM CJI0€ TaK, YTO MPOUCXOAMT YypaBHUBAHHE IMOJSIPHOCTEH B IOIPAHUYHOM CJIOE,
MPUBOJIAIIEE K YMEHBIICHUIO TOBEPXHOCTHOI'O HATSHKEHHUS! CHCTEMBI.

Bropasi 3akoHOMEpPHOCTH ajcOpOIMM Ha TpaHMIIE «TBEPIOE TEIO — PacTBOP» CBA3aHA C
npuMeHeHneM npasmia Tpayoe: aicopOIMOHHAs CITOCOOHOCTh BO3PACTAET B TOMOJIOTHMYECKOM PSIY, T.€.
YeM BBIIIE MOJEKYJISIpHAs Macca BEIIeCTBa, TEM JIydIlle €ro aJcopOIMOHHAs CIIOCOOHOCTh. AncopOius
MOJIEKYJT pAaCTBOPEHHOTO BEI[ECTBA HA TBEPIOM MOBEPXHOCTH OOpaTHUMa, T.e. pa3baBieHHE pacTBOpa
BBI3BIBAET JIECOPOINIO0 — yAaJeHne aJcopOMpOBaHHBIX MOJEKYJ ¢ moBepxHocTd (a3. [losTomy kaxkmon
HOBOW DPaBHOBECHOW KOHIIGHTPAIIMH COOTBETCTBYET OINPENCIIEHHOE KOIMYECTBO aJCOPONPOBAHHBIX
MOJIEKYJI. DKCIIEPUMEHTAILHBIC H30TEPMbI aJICOPOITUH MPECTABISIFOT COO0H 3aBUCHMOCTH aJICOPOIMH OT
pPaBHOBECHOW KOHIIEHTpanuu. Komn4ecTBEHHO 5Ta 3aBHCHMOCTh MOXKET OBITH OMNMCAaHA YypaBHEHUEM

Jlenrmiopa:

bc
r=r,—— (2.1)
1+ bc

rae I ., - IpenenbHas BenInHa aicopOnm;

b — koHCTaHTa aACcOPOIIMOHHOrO PaBHOBECHSI.

st cpeqHuX 3HAaUEHUH KOHLIEHTPALMK IPUMEHSIETCS ypaBHeHUsT PpelHuinxa:

r=p-cn (2.2)

rae f — ancopOmusi mpW paBHOBECHOW KOHIIGHTpAIWH, paBHOW | Momb/m (Bo3pacTaer c
YBEIHYEHHUEM JITUHBI YTIEBOAOPOIHOTO paguKaa);

1/n — mokasaresb, XapaKTEPU3YIOUIMH CTENCHb HPH MPUOIIKSHHS M30TEPMbI K TPAMOM (st
aIcopOIMu U3 PacTBOPOB OH MeHsiercst B penenax 0,1 + 0,5).

[Ipu Gompmmx 3HaueHWSX KOHIEeHTparuu C KOIHYeCTBO afcOpOMpPOBAaHHOTO BelecTBa OynmeT
MOCTOSIHHO, 3HAYHUT, MMOKa3ateab 1/N momkeH ObiTh paBeH 0 (T.e. N — o). [IpuOIMmKeHNne K HACBIIICHUIO
MOBEPXHOCTH aJICOPOEHTA JIOJDKHO MPHUBOIWTH K yMEHBIIEHHIO 3HaueHus 1/n. TlosTomy, dem BbIie
a7cOpOIMOHHAs CTIOCOOHOCTH BEIIECTBA, TEM MEHBIIIE IOKA3aTelb.

Tak, B TOMOJIOTHYECKOM PsIly MypaBbHHAs KHCJIOTAa — BajJepHaHOBas KUCIOTa KOHCTaHTa 1/n
ymenbmaercs or 0,45 mo 0,23. BenwumHy anmcopOumu Ha TBEpAOM aJCOpOEHTE OINMPENessioT Kak
OTHOIIIEHNE N30BITKa KOMIIOHEHTA, aJICOPOUPOBAHHOIO B IIOBEPXHOCTHOM CIIO€ X K Macce ajcopOeHTa m:

"= x/m. (2.3)

OKCHEepUMEHTAIBHO KOIMYECTBO aACOPOMPOBAHHOTO BEILECTBA OMPEACISIOT MyTeM H3MEpEeHHUs

KOoHLeHTpauuu pacTBopa Co 10 paBHOBECHOH KOHIIEHTpaLUK mocie agcopouuu C:
x=(Co-0C) -V, (2.4)
rae V - o0beM pacTBopa, U3 KOTOPOro ocyuecTsisiercs aacopouus. CienoBaTenbHo,
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(Co-C) -V
r= — -1000 [Mmonb/T]. (2.5)

B paae ciiydacB ancop6unn OIIPEACIIAIOT KaK KOJIMYCCTBO BCHICCTBA CsB IMMOBCPXHOCTHOM CJI0€,
OTHECCHHOC K MAaCCC UJIK MMOBEPXHOCTU ancop6eHTa

=8 26
=== ()

Eciau Cs >>C, to Cs = Co, u BenuuuHbl /' U A COBIAIAIOT.

«YCcTOHYNBOCTh AUCHMEPCHBIX CUCTEM»

JIABOPATOPHAS PABOTA Ne4
HCCJEIOBAHME SJIEKTPOJUTHOM KOATYJISIIIAM 30JIEN

Ileny pabomui: onpeneneHue MoporoB KOAryJsiiuK IEKTPOIUTOB.

Onpedenenue npudopel u peakmuBbl: 3016 TUAPOKcHa xemnes3a (2, 0 %-Hbli pacTBOp); paCTBOPHI
anektponuToB KCL (4M), NaCL (4 M), K2SQO4 (0,5 M), Na;SO4 (0,5 M), KsCeHs0 (0,33M), arcreie
MIPOOHPKU U TTUTIETKH.

Konmponwsnsie 6onpocpl: yCTOHINBOCT THOPOOHBIX KOJIOUIHBIX CHCTEM U UX CTaOMIH3aIus,
KOAryJisiys 30J1€H, IpaBuila 3JIEKTPOJIMTHOMN KOaryJsIsium.

Teopemuueckoe ggedenue

JIuoghobnbie KOMIONIHBIE CUCTEMbI XapaKTEePU3YIOTCS N30BITKOM CBOOOJHON ITOBEPXHOCTHON 3HEPTUH:
Fi12=012S12. (1)

rae S 12— MexkdaszHas MoBepXHOCTh (MHAEKC 1,2 o3Hadaer (a3bl), JOCTHraeT OOJIBIINX 3HAYCHUI
BCIICZICTBHE BRICOKOPA3BUTOMN MTOBEPXHOCTH pasfena qucnepcHoit ¢hassl (1) u aucrnepcruonHoi cpensr (2),
a TAK)Ke 3HAYNTEIIbHOM BETMYMHBI MEXK()Aa3HOTro HATSKEHUS 01,2 .

CornacHo BTOpOMY 3aKOHY TEPMOJMHAMUKH, BeJTHYrHA F 1, Kak cBOOOAHAS SHEPTHS
CTPEMHUTHCSI K MUHUMYMY, YTO IIPOSIBJIETCA B YKPYITHEHUH YACTHULL 3@ CUET UX CIUMaHus. JTo, B
KOHEYHOM CUeTe, IPUBOIUT K pa3AeieHUIO0 CHCTEMBI Ha Makpodassl. TakuM o0pa3zom, THodoOHbIE
KOJUIOMIHBIE CUCTEMBI SIBJISIFOTCS IPUHIMITHAIBHO TEPMOIMHAMUYECKUMH HEYCTONYMBBIMUA CHCTEMaMHU.

Juis cytecTBOBaHUS yCTOWYMBON KOJIJIOWHON CHCTEMBI JOJKHBI COOMIOAAThCS CIICAYIOMIIE
YCIIOBHSL: TIOCTOSIHCTBO BeMUUHBI quctiepcHoct D =1/d (d — quamerp gacTuilbl) B paBHOMEPHOCTD
pacnpeneneHus TUCiepcHoi (asbl B TucnepcuoHHoM cpene. CriocoOHOCTh KOIIOUAHON CHCTEMBI
COXPaHATh AUCIEPCHOCTB, T.€ pa3Mep YacTHUI] BO BPEMEHH, HAa3bIBACTCS depe2amusHoll yCmouyue0Cmsio.
CriocoOHOCTH KOJUTOMIHON CHCTEMBI COXPAHATh PABHOMEPHOCTh paclpeeseHns JUCcnepcHoi ¢asbl B
JUCIIEPCUOHHOM Cpelie Ha3bIBACTCS KUHemu4eckou ycmotuugocmoio. I1oTepss KOMIOUAHON CUCTEMON
YCTOWYMBOCTH NPUBOIUT K KOa2YasAyuu — MPOLIECCY arpernpoBaHys YacTHIL, B PE3yJIbTaTe KOTOPOro
CHCTEMa MOXET IOTEPSITh arperaTUBHYIO U KHHETHYECKYIO YCTOWYHBOCTb.

B aucnepcHbIX cucTeMax, COXpaHSIOIUX arperaTuBHY0 yCTOHYNBOCTE BO BPEMEHH,
JEUCTBYIOT T€ MM MHBIE (PaKTOPhl CTAOMIIN3ALMH.

@DaKToph! arperaTuBHON YCTOMUMBOCTH JUCIIEPCHBIX CUCTEM MOAPA3AEISIOTCS Ha
TEPMOJUMHAMUYECKHE U KHHETHUECKHE.

K tepMoauHaMiuuecKuM OTHOCUTBCS CIIEAYIOIHE:

1.9nexmpocmamuueckuti — ciocoOCTBYET CO3AAHUIO SJEKTPOCTATUIECKUX CHIT
OTTAJIKMBAHMsI, BO3PACTAIOIIMX [IPU YBETUUYEHUH [TOTEHIINAIA YACTUL IIOBEPXHOCTH () U
0COOEHHO AJIEKTPOKHHETHYECKOro (&) moTeHInana;

2. Aocopbyuonno-conbeammubvlii — MPUBOAUT K YMEHBILIEHUIO MEK(a3HOIO HATSHKEHUS U
CHIIKEHUIO 3Heprun [ ' nb0ca moBepxHOCTH paszzaena ¢as.
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3. Dnmponuiinvlii — SBISETCS JONOJIHEHUEM K ABYM MEPBBIM (DaKTOpam, 4T0 0COOCHHO
XapaKTePHO I TOHKOUCIIEPCHBIX CUCTEM, YACTUIBI TUCTIEPCHON (ha3bl KOTOPBIX
y4acTBYIOT B OPOYHOBCKOM JBHKEHUH. ITOT (PAKTOP CIIOCOOCTBYET paBHOMEPHOMY
pacnpeneneHuIo YacTHll o 00bEMY CHCTEMBI.

K kuHeTndeckuM QaxTopaM yCTOHYMBOCTH, CHUKAIOIIMM CKOPOCTH arperaiu
YacTHIl JUCIIEPCHOI (a3bl, OTHOCATCS:

1. CmpyxmypHo-mexanuyeckuil, CBSI3aHHBINA ¢ 0Opa3oBaHHEM Ha TIOBEPXHOCTH
YaCTHIl 3aIUTHBIX CIOEB, CTOMKHUX K pa3pylIeHHUIO U 001aJalonX YIPYroCThIO0 U
MEXaHUYECKON MPOYHOCTHIO.

2. l'udpoounamuseckuii, CHIXKAIONIMNA CKOPOCTh arperaiuy BCIICACTBUC
W3MEHEHUS BSI3KOCTH CPEJIbl, INIOTHOCTU AUCIEPCHON (ha30i U TUCTIEPCHOHHOMN CpEIbL.

B amcniepcHBIX crcTeMax arperaTiBHasi yCTOWYHBOCTh OOYCIIOBIICHA JICHCTBHEM
OJTHOBPEMEHHO HECKOJBKHX (haKTOPOB, HO OCHOBHBIM M3 HUX SBJISIETCS
3JIEKTPOCTATHUECKUH U aICOPOLIMOHHO-CONbBATHBIH.

Hapymenune ¢gaxkropoB crabuimzanyu NpUBOJUT K OTEPE KOJUIOMIHONH CHCTEMOM
YCTOMUYMBOCTH, TO €CTh KOAryJsluu. Koacynayus— 3TO MPOLECC arperupoBaHus
(cmunanwus) 4acTull, B pe3yIbTaTe KOTOPOTrO CHUCTEMa TEPSIET arperaTuBHYIO U
KUHETHYecKasi yCTOMUMBOCTh. Koarymnsiust MoxeT ObITh BbI3BaHa pa3HO0Opa3HBIMU
MPUYMHAME: JOOABKOH 3JIEKTPONINTA (DIIEKTPOIUTHAS KOATYJISIHS), H3MEHEHUE
TeMIepaTyphl, MEXaHUIECKUM BO3JIEHCTBUAM, BO3JECHCTBHEM CBETA U T.1I.

Oco0eHHO YyBCTBUTEIHHBI 30JI K JEUCTBUIO HA HUX DJIEKTPOIUTOB.

B 3aBucHMOCTH OT KOHIIEHTPAINH AJIEKTPOIUTA KOATYJIALNS OCYIIECTBIIAETCS B
JIBE CTa/INH: MEIJICHHYIO B OBICTpyIO (puc.1)

[Ipu MemyieHHON KOaryasuy N3MEHEHHE KOHIIGHTPAIMK COITPOBOXKIAETCSA PEIKUM
W3MEHEHUEM CKOPOCTH Koaryisiuu. B obiactu ObICTpoi KOATYIISIIUN YBETHYCHHE
KOHLIEHTPALUU 3JIEKTPOJINTA B KOJJIOUJAHON CHCTEME HE BbI3bIBAET U3MEHEHUS CKOPOCTU
KOaryJisiliiu, JOCTHUTIIEH CBOEr0 MaKCUMaIbHOIO 3HAYEHHUS.

KonneHnTpaluio 35eKTpoanuTa HauuHasi ¢ KOTOPOl CKOPOCTh KOAryJaius OTCTaET
[IOCTOSIHHOM, Ha3bIBAIOT IIOPOIOM KOATYJISALIUH.

Puc. 1 3aBUCHUMOCTE CKOPOCTH KOATYJISILUS KOHLIEHTPALUU 3JEKTPOJIUTA

[Ipu ObICTpOIT KOATYIAIMH 30JIel AIEKTPOIUTAMHA BO3MOXKHBI J]Ba MEXaHHM3MA:

1.Kon1eHTpaunoHHasi KOaryJsiius, Ipyu KOTOPOU MOTEPsl yCTOMUNBOCTH
BBI3BIBAETCS CokaTheM B U Py3HOI yacTu ABOHHOTO AnekTpudeckoro cios (JIIC) mpu
HEM3MEHSIOIIEMCS (0 - TOTEHLIHAJIe IOBEPXHOCTH.

2. HeliTpanu3anunoHHas KoaryJsius, POMCXOISILAs B PE3yIbTaTe CHIKECHUS
MTOBEPXHOCTHOTO ¢ - HOTEHLMANIA YACTUL( ¢ - DIIEKTPOXUMHUYECKUI TOTEHIHAN).

Cy1iecTByeT npasuna 1ekmpoaumnou xoazyrayuu. PaccMoTpuM ux Ha
KOHKPETHOM IIpHMeEpE:

{[Fe (OH)3] nFeO" (n— x )CL}* xCL
a7ICOpOITMOHHBINA CIOH T Py3HOHHBIN CITON

YacTuiipl 30715 NOJI0KUTENBHO 3apsHKEHHBI, M €r0 arperaTuBHasi yCTOWYMBOCTD B
OCHOBHOM O0YCIJIOBJIEHA HAIMYHUEM 3JIEKTPOCTaTHUECKOTo (pakTopa cradunmmszanuu. Kpome
TOr0, 37€Ch JICHCTBYIOT CONBBATHBIA M SHTPONUHHBINA (PaKTOPHI.

[Ipu nobaBnenun snextponutoB (Hanpumep, Na CL, NaxSOs) npoucxoaut
KOaryJsisinys THAPO30JIs JKerne3a, 0 YEM CBUIETEILCTBYET M3MEHEHHUE €ro 1IBeTa.
3akaH4YMBaeTCs MPOLIECC KOATYJSUH BBIICTICHUEM 0CaJKa — KOdeYIAHMA.

25



JobaBienune 31eKTponrTa B THAPO30JIb IPUBOIUT K CXKATUIO TUPPY3HON YacTH
ANEKTPUIECKOTO CIIOSI MULIEIUI, OJarofapsi 4eMy OHH MOTYT IPUOTH3UTHCS IPYry K APYTY.
[Tpu 5TOM YacTh NPOTUBOMOHOB ( B IPUBEIACHHOM IpuUMepe nmpoTuBonoHsl CL7)
nepexonuT u3 AudQy3nOHHOTo €105 B aCOPOLMOHHBIN, U 3apsIl YACTHUIBl yMEHBIIACTCSL.
B cBsi3u € 3THM YMEHBIIAIOTCS CUJIBI OTTAJIKUBAHUS MEXKy YaCTHIIAMHU H BO3PACTAIOT
CHJIbI MOJICKYJIAPHOI'O ITPUTAXKCHU A, KOTOPBIC ILCI\/'ICTBYIOT Ha KOPOTKHX PACCTOAHUAX.

B utore BBezieHME 3IEKTPOJIUTA BBI3BIBAET OTEPIO arpeEraTUBHON YCTOMUYMBOCTH
3014

CylecTByeT HECKOIBKO MPAaBHJI SIEKTPOTUTHON KOATyJISIIIH:

1. HobaBKa J1t000r0 AJIEKTPOJIUTA B 30J1b BBI3BIBAET KOATYIISALIHUIO.

2. Koarynupytomas crmocoOHOCTb 3JIEKTPOINTA XapaKTePU3yeTcs OPOroM OBICTPOi
KoaryJsanuu CK - MUHUMAJIBHOMN KOHHCHTpaL[PICf/'I QJICKTPOJIMTA, BI)I3I)IB3IOIIICI71 KoaryJjsinuro
KOJUTOMTHON CHCTeMBI. YeM MeHbIIIEe OPOT KOaryJsiiH, TeM 00oJIbIlle KOaryJIupyromast
CHOCOOHOCTH JIeKTpouTa. 3HaueHne Cx MOXKHO pacCUMTaTh 10 hopMmyJie

Can *V
k=T

(@)

rae Vo, (MIT) — IOpOroBBIA 00BEM pacTBOpa AIEKTPOINTA KOHIIEHTpAIH Coy
,,JobaBisseMoro B V (MJI) HCXOHOTO 30JI5.

3. Koarynupyiommm HOHOM SIBIISIETCS MOH AJIEKTPOINTA, MMEIOIINI 3HaK 3apsa,
MIPOTHUBOIIONIOKHBIN 3HAKY 3apsi/ia KOJUIOHIHOM YacTUIlbl. B ciydae ruipo3olns sxenesa
KOAryJIMpYIOIIMM HOHOM OyJIeT aHUOH 3JIEKTPOJIUTA.

4. Yem Oonbliie 3apsi]i KOAryIUPYIOIIEr0o HOHA, TeM OOJIbIlIe KOaryIupyolas CliocoOHOCTh
anekTponuTa (mpasuio Llymere-Tapam).

Tax, B citydae 3JeKTPOTUTHON KOAryJIsIIuu THIPO30IIS JKene3a

Cier > CK 5042_

J1d pa3nuyaHBIX SJIEKTPOIUTOB BETHYUHBI TOPOTOB KOATYISAINS CHITBHO
pasIu4YaloTCs, IaXKe eClId OHM HalIEHBI I OJHOT'O U TOTO K€ 301, TeopeTnaeckuMu
pacdéramu MoKa3aHo, YTO KOHIIEHTPAIIMOHHBIA MOPOT KOATYIISIIIAHA 00paTHO
TIPOTIOPIIFIOHAJICH IIIECTOW CTEIIEHN BETMIMHBI 3apsa (pasuio [epsruna-Jlanmay):

£ (kT)®>  const
Cc=B 26,6 = 56 »(3)

rae B — xoHcTaHTa, c1abo 3aBUCAIIAs OT aCHMMETPHHU 3JIEKTPOINTA, T.€. OTHOIICHUS
Yrcia 3apsioB KaTHOHA U aHUOHA; € —3apsl
JIEKTPOHA; Z — 3apsA] KOaryJIHpyeIlero HoHa.

[Topor KOHLEHTPAIMOHHON KOAryJISIIMK HE 3aBUCHUT OT () — IIOTEHIMaja, HO
3aBUCUT OT 3HAYEHUS MTOCTOSTHHOM A , TU3JIEKTPUUYECKON MMPOHULIAEMOCTH € pacTBopa,
TemiiepaTypsl T, U 3apsiia z KoarylIupyrowero HoHa. 13 ypaBHeHHs ClieyeT 4TO 3HaueHHe
[OpOra KOarymsLuy AJsl OHO- IBYX- TPEX3apSAHBIX HOHOB JIOJDKHBI OTHOCHUTBCS KaK
S

- =1:

16 26 '3

101
51 729 = 1:0,016: 0,0013 (4)
Buvinonnenue pabomut
Pabota BbImonHsAeTCs 10 OAHON U3 METOJMK, YKa3aHHBIX MPEroJaBaTeneM.
Memoouxka 1

Onpenenennie mopora KoaryJysiiiiy 307151 THAPOKCH]IA JKele3a MPOU3BOJUTCA
METO/IOM CBETOPACCESHUSI.

Meron 0OCHOBaH Ha OIPEAEICHUH 3aBUCHUMOCTH ONTHYECKON TNIOTHOCTH OT
KOHIIEHTPAIMH BBOAUMOIO JIEKTPOIUTA.

["oToBsT 30116 THAPOKCHAA Keme3a: B Konoy 250 M1 KHIIAIIEH TUCTUILTUPOBAHHON
Bo/ibI HammBaroT 10 M1 pacTBopa xsopua xenesa (2 %-Heiii pactBop). O6pa3zyercst 30716
KpacHO-KOpUYHEBOTro I1BeTa. OXIaXJatoT 30k 0 KOMHATHON TEMIIEpaTyphl
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3aTeM HUCCIIEeAYIOT KOaryJyIsLMIO OIy4€HHOI O 30Js1 IIpU BBEAECHUH B HETO pacTBoOpa
cynbata xanus (0,00125 M) nmyrem nu3MeHeHHs1 ONTHYECKOH MI0THOCTH D momyyaemoit
CHCTEMBI.

B 10 TmatensHO BBIMBITBIX TPOOUPOK HANMBAIOT 1O 10 MJI OITy4EHHOT O 30114,
JUCTUIIMPOBAHHYIO BOAY U pacTBOp cyib(daTa Kanus B 00beMe yKa3aHHOM B TaOJIHIIE.

Tabmuna 1
Homep npobupku 11 |2 3 |4 6 |6 718 9 |10
O0BEeM BOJIBI, MIT 10 | 95 9 |85 |8 |75 |7 |65 |6 |55

O0Owem anextponura, vt | 0 | 0.5 1 (15 |2 |25 |3 |35 |4 |46

Onrtuyeckas IIOTHOCTb D

DNeKTPONUT BBOJAT B KAXKIYIO IPOOHPKY 30JIeM 32 2-4 MHHYTHI HETIOCPEICTBEHHO
nepe; UBMEHEHHUEM €€ ONTUYECKON MIIOTHOCTU. MI3MEPSAIOT ONTHUYECKYIO IIIOTHOCTh COJIA B
Ka)/I0i TPOOUPKE C MOMOIIBIO 3JIEKTPOPOTOKOIOpUMETPA (COTTIACHO HHCTPYKIIUHU K
npubopy) ¢ npuMeHeHneM cBeropmibTpa Ne.8 [onyueHHbIe JaHHBIE 3aHOCST B
Tabnuiy 1.

CTposT 3aBUCUMOCTh ONTHYECKO#H Mm1oTHOCTH D oT 00beMa oT 00bhEMa
anekrponuta D = f (Vo) (puc.2). TTopor OBICTPO# KOATryIIsAIHK HaXOIAT IO TIOPOrOBOMY
00bEMy as1ekTponuTa Vi (MIT), IPH KOTOPOM ONTHYECKAs TNIOTHOCTD 30JIs1 JOCTUTaeT
MaKCHUMAaJILHOTO 3HAYCHHUSI, & TPH JATbHEHIIIEM TOOABICHUHN DIIEKTPOIUTA HE U3MEHSIETCSI.

Puc.2 3aBuCHMOCTD ONTHYECKON TUIOTHOCTH 301151 OT 00hEMA
no0aBIeHHOTO MekTponuTa — KoSO4
3nauenne Ck pacCUUTHIBAIOT 10 POpMYIIE:

Con« Vg

Ck == 1000, MmmMonb/n %)
rae C,,— KOHIIEHTpamusi BBEAEHHOTO deKTponnTa, Moib/i1 (0,00125 M), V-00beM 3IeKTpoInTa, MIL.

Memoouxka 2

I'oToBSIT KOHTPONBHYIO IPOOY: B MPOOUPKY HAMUBAIOT | MII 301151 M JOOABISIIOT 1 M
JUCTIIIMPOBAaHHOM Bozbl. KOHTpONBHOM po00ii MOJIB3yIOTCS Ha NPOTSKEHUH BCEX OIBITOB.
OTKJIOHEHHE UCTIBITYEMON IPOOBI OT KOHTPOJIBHOH (IIOSBJIEHNE MYTHOCTH, N3MEHEHUE OKPACKH,
BBINAJICHUE OCaJKa) yKa3bIBAET Ha HATMYNE KOATYJISALUH.

W3mepeHne noporos Koaryasiuy IPOU3BOANUTCS CIEAYIOMKM 00pa3oM. B npobupku HanuBaoT
o 1 mut 30115 (OAHOM ¥ TOM ke rurieTkor Ha 1 MuT). 3aTeM B KaXKAylo IPOOUPKY MPHOABIISIOT 110 OAHOMY
MJI PacTBOpa AMEKTPOIIUTA ONPEAETICHHON KOHLEHTpauruu. KoHeHTpaust 3J1eKTpoiIuTa oT NpoOUpPKHU K
npoOupku yMeHbIIatoT BaBoe. Hampumep, npodupka Nel comepxur 1 mit 301 B cmecu ¢ 1 mit 0,5 M
pactBopa 371eKkTposnTa, mpodupka Ne 2 cogepKuT ToT ke 00beM 301151 B cmecH ¢ 1 min 0,25 pactBopa
JNEKTPONIUTA U T..

[Ipu BeIOTHEHUH PabOTHI UCIIONB3YIOT CIEAYIOIUN METO] pa30aBlIeHHS.
B uncryio npobupky HanuBaroT 1 M1 3IEKTPOIUTA UCXOJHON KOHIEHTPAMH U 1 MJT 3TOTO 3Ke
3JIEKTPOSIUTA MPUIMBAIOT K 301110 B IpoOupKy Nel. K 1 M1 Hepaz0aBiieHHOr0 3JIeKTpOIUTa 00aBISIOT |
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i H>O, nomyyaer 2 M1 pacTBOpa 3JIEKTPOINTA, KOHIEHTPALHs KOTOPOro B J]Ba pa3a MEHbLIE
nepBoHavyanbHOM. Janee 1 MIT TOIy4eHHOTO pacTBOpa ANEKTPOIUTA OTIMBAIOT B MPOOUPKY C 3051eM Ne 2,
a octaBIIHKCS 1 MII CHOBa pa30aBIIsIIOT BOAOW BIBOE.

Kaxxaplit pa3 npu cauBaHMU 30515 € 3JIEKTPOIUTOM OTMEUAIOT e CTBHE OCIEIHErO Ha 3071b.
Ecnu ycranosneno, uro npubasnenne 1 mi 0,5 M pacTBopa 3JIEKTpOINTA BRI3BIBAET KOATYISIHIO, T.€
U3MEHSETCs 1IBET 30714, a nmpubasienue 0,25 M pacTBopa He 1a€T BHEIIHUX U3MEHEHUH B 30JI€, TO
OIPENIEICHN e TIOPOra KOATYJISIIIMA MOYKHO CYMTATh 3aKOHUCHHBIM U TaJbHEHIINX pa30aBiIcHUIM
IIPOU3BOAUTH He ciiefyeT. OTMETHM, YTO KOAryJIsLUH HET, €CIIM 3011 B CMECH C 3JIEKTPOJIIUTOM 110
BHEITHEMY BHJLy HE OTJIIMYAETCS OT KOHTPOJIbHOU NpoOkI. [lomyueHHbIe pe3ybTaThl 3aHOCAT B TAOIHILY 2.

Tabnuna 2
Ne KonuenTparust npubaBIeHHOTO 3JEKTPOINUTA [HeiicTBue anexkTponura (+ wim
IPOOHPKH MOJIB/JT -)

Ilpumeuanue: 3HaKOM (—) OTMEUAIOT OTCYTCTBUE KOATYIISIIINH, 3HAKOM (+) — HaJIHIHE.

Pacuer moporoB koaryssiiui MO>KHO TIPOU3BOINTH CieAyIOMM oopa3oM. Eciu nipu peiicteum 0,5 M
pacTBopa HaOItoaeTcs Koaryisnus, a npu aeictsuu 0,5 M pacTBopa KoaryJsiiuyd He IPOUCXOIUT, TO
IIOPOT KOAryJIsILIUK PACCUUTHIBAETCS KaK CPEAHSIS BEIMYMHA 3TUX JIBYX 3HAUEHUHM KOHLIEHTpALUI
JMEKTPOIUTA. Y UUTHIBASI, YTO MPU CMEIIEHUH PACTBOPA AJIEKTPOIINTA C PABHBIM 00BHEMOM 307151
KOHLIEHTpaLUs AIEKTPOJIUTOB IIOHUKAETCS BJIBOE, [IOPOI" KOATyJISILIMYU B IIPUBEACHHOM IIpUMEpE:

_05+0,25
2%2

C« *1000, [ MM /x]. 6)
CpaBHeH¥E TIOPOTOB KOATy/ISAIMK PA3TIMYHBIX DJIEKTPOITUTOR TTO3BOJISET CETATh BEIBOJ O 3HAKE 3apsiaa
KOJUTOHMTHBIX YaCTHII.

Hanpumep, snexkrponutsl NaCL u Naz SOs umeror oqunakoBbiii katnon Na* u pasmuunsie annons CL
1 SO, % . TTo npasmy Ilynsia-Tapay koarymupyomumu nosamu 0ynyt CL™ 1 SO4% | Tak kak mopor
koaryisinuu s Na, SOs menbinie nmopora koaryisitua NaCL. CrienoBaTelibHO, YaCTHLIA HCCIASTYEMOTO
301151 3aPSHKEHBI MTOJOKUTENBHO. [Ipy BBEJICHUU B 30JIb JINMOHHOKHUCIIOTO HATPUS — 3JIEKTPOIIUTA C
TpeX3apsAHbBIM aHHOHOM — HaOJII0/IaeTCsl IBIICHNE HEPABUIIBHBIX psiioB. OHO 3aKITI0YAETCS B TOM, YTO
npu 100aBJIEHUH DJIEKTPOINTA 30]b CHAYaJa yCTOWYHB, 3aTEM B OIPE/ICICHHOM HHTEpBaje
KOHIICHTpAIMH TPOUCXOMUT Koaryssinus. [1pu nanpHeleM 100aBiIeHIH IICKTPOIUTA TPEX3apsIHbIe
AHHMOHBI Mepe3apsKAIOT MOJOKUTENBHO 3apsHKEHHBIC YACTHIIBI THPO30IIs JKene3a U 301b CTAHOBUTCS
ycroiurBbIM. HakoHell, mpy BBICOKAX KOHIIEHTPAIIUAX 3JIEKTPOJIUTA HACTYIAET OKOHYATENbHAS
Koaryysinus. Takum 00pa3oMm, sIBIICHUE HEMPABUIIBHBIX PSIJIOB COMPOBOXKIIAETCS YepEIOBAHUEM 30H
YCTOWYMBOCTH U HEYCTOMYMBOCTH MPH BBEJACHUH B 30JIb MHOTO3aPSTHBIX HOHOB.

Kpumepuu oyenku nadoopamopuvix padbom: (0/0-3/3)

[Ipu moaroroBke k maboparopHoil pabote mo «KommonmmHod XuMHUN» B 4 ceMecTpe CTYAEHT JOJDKEH
BBITTOJHUTD CIIEAYIOIINE BUIBI Pa0OT:

- caMOocCTOsTeNnbHas MPOpad0TKa TEOPETHIECKOTO MaTepHalia K JJabopaTopHoi padore;

- 03HAKOMIIEHHE C YCTAaHOBKOW, TPUOOPOM, METOTMKOI BBITOMHEHMsI 1a00paTOPHOI paboTHL;

- BBIITOJTHEHNE HEOOXOTMMOT0 IKCIIEPUMEHTA;

- 00paboTKa pe3yIbTaTOB UCCIIEOBAHMSI, TIOCTPOCHNE TPA(UKOB;

- QaHAJIM3 PEe3yJIbTaTOB UCCIIEIOBAHMUS U BBIBOJ O padoTe.

- makcumanabio 4*8=32/3*8=24/2*15=30 3a kaxIyl0 BBIIOJIHEHHYIO J1a0OpaTOPHYIO paboTy, eciau
paboTa BBINOJIHEHA B MIOJHOM 00BEMe, B OTYETE NMPABIIBHO U aKKYPATHO BBIIIOJHEHBI BCE BBIYMCIICHUS U
MOCTPOEHBI TpaduKy, JTOTHYECKH 1 000CHOBAHHO MPUBEICHBI BBIBOJIBI 110 TeMe J1a00paTOpHOil paboTHI.

- muauManbio 4*5=20/3*2=6/2*10=20 eciu B X01€e PKCIIEPUMEHTA JOMYLIEHBI IPyOble NPOMAxH, B
OTYere eCTh rpyOble OMMOKH, MPUCYTCTBYIOT OLIMOKH B BBIYHCIICHUSAX, HETOUYHO IIOCTPOEHBI TpaduKu, He
Joruyecky cOopMUpPOBaH BBIBOA K JabopaTopHOil padore.
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MHUHHCTEPCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit @enepannn
HmxHeKkaMCKU XUMHKO-TEXHOJIOTUIEeCKUA HHCTUTYT ((primai)
(beneparbHOTO TOCYIaPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEIBLHOTO YUPEIKICHUS
BBICIIIETO 00pa30BaHuUs
«Ka3zaHCkuii HAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)
Daxynemem- MmexHoON02UYECKUL
Kadenpa - buorexHonoruu
Hampasienue 18.03.01 «XuMuueckas TEXHOIOTHSD»
npoduis/mporpamma:

«XHUMH4ecKkasi TEXHOJIOT U OpraHn4CCKUX BCUICCTB»

«XuMu4eckast TEXHOJIOT U BBICOKOMOJICKYJIAPHBIX COCHHHCHHﬁ))
«XHUMHYECKasi TEXHOJIOTHSI IIPUPOJHBIX SHEPTOHOCUTENEH U YIIIEPOJHBIX MATEPUAIIOBY

cemectp 4

KoMiuiekT BOnpocoB KOJIJIOKBHYMOB 10 pa3jieiam
no mucuurummae b1.0.22«KommonnHas XumMusy

Pa3nen 1. «OcHOBHBIE NOHATHSI, XaPAKTEPUCTUKH KOJUIOMTHBIX CHCTEM»
Tema «Knaccupukanus nucnepcusix cucreM. Ilosyuenne u ouncTka aucnepcHbix cucteM. CTpoeHue
MHIEJIBI».
Konsoksuym Nel.
Bapuant Ne 1

1. TIlo kakomy MpU3HAKY KIACCUPHIUPYIOT AUCIEPCHBIC CUCTEMBI Ha BLICOKOIMCIIEPCHEIE,
CpeIHeTUCTIEpCHBIE U TPYOOANCIIEpCHEIE:
1) Tlo cTemeHu TUCIIEPCHOCTH WM Pa3MeEpPy YaCTHI] JUCIIEPCHOMN (ass;
2) Tlo arperaTHOMY COCTOSIHHIO AMCIIEPCHOMN (Pa3bl M AUCIIEPCHOHHOM CPE/IBI;
3) Tlo B3aMMOIEHCTBHIO AUCIEPCHON (ha3bl U TUCIIEPCHOHHOMN CPEIIBI;
4) Tlo B3auMOMIENCTBHIO YaCTHII QUCTIEPCHOM (has3bl.
2. Tlo kakoMy NpU3HAKY KIacCU(DUIUPYIOT TUCTIEPCHBIE CUCTEMBI HA CBOOOIHO- U
CBSI3BHO/IMCIIEPCHBIE:
1) Tlo cTemeHu TUCIIEPCHOCTH;
2) Tlo arperaTHOMY COCTOSIHHIO IUCIIEPCHOM (Da3bl U TUCTICPCUOHHOMN CPEJIbL;
3) Ilo B3aMMOMENCTBHIO AUCIEPCHON (ha3bl U TUCIIEPCUOHHON CPEIIBI;
4) Tlo B3aUMOICHUCTBHIO YACTHII JUCTIEPCHON (a3bl.
3. Kakas ¢opmyna COOTBETCTBYET ONMPEAEICHUIO «IUCIIEPCHOCTI?
1) D=a (m) 3) D=r (m)
2) D=l/a (MY 4) D=a*r (M9
4. Kakwe u3 nepevnciIeHHbIX KIACCH(PUKAIIA TUCTIEPCHBIX CUCTEM OTHOCATCS K 00IeMy
MIPU3HAKY:
1) Tlo Buay mucniepcHO# (asbr;
2) Tlo pa3mepy 4yacTHIl AUCTIEPCHOMN (a3bl;
3) Ilo B3aMMO/CHCTBUIO YaCTHIL AUCIIEPCHON (asbl;
4) Tlo cremeHu B3aMMOACHCTBHSI TUCTIEPCHOM (Da3bl M UCIIEPCUOHHOM CPEIbl;
5) Tlo arperaTHOMY COCTOSIHHIO IUCIIEPCHOM (Das3bl U JUCIIEPCHOHHON CPEIbI.
5. Kakumu u3 nepeqncieHHbpIX CITIOCOO0B MONMYYarOT TUCIIEPCHBIE CHCTEMBI:
1) ¢noramms;
2) menTU3alus;
3) cMaumBaHuE;
4) nucHeprupoBaHMUE;
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5) koHmeHcanus;
6) anresms.

o

JlucriepcHas cucTemMa — 3T0. .. (3aKOHYUTE MPEIIOKEHHE).

~

Urto Ha3bIBAKOT qUCTIEPCHOM (a3oii?

1) COBOKYITHOCTDb U3MECJIIbYCHHBIX YaCTUII,

2) cpeny, B KOTOPOI paBHOMEPHO PACIIPEIETICHBI YaCTHIIBI;

3) OKpPYKAIOIIYIO KUIKOCTD;

4) OKpYXaroMULYIO KHUIKOCTh U COBOKYITHOCTh M3MEIbUYEHHBIX YaCTHII
8. ... - CHICTEMBI COCTOSIIINE U3 YACTHUI] OJJHOTO pa3Mmepa.

©w

OcHOBHEBIE MMPU3HAKU OUCICPCHBIX CUCTEM
1) He BBICOKas pa3apoOIIEHHOCTD;
2) BBICOKasi pa3Apo0IEHHOCTh U TeTePOreHHOCTb;
3) TOMOTeHHOCTb.
10. Kakoii pa3Mep UMEIOT YaCTHIIBI B CPETHEAUCIIEPCHBIX CUCTEMAX ?
1) 107-10%wm;
2) 10°-10°wm;
3) 10°-10" m;
4) 10°wm.
11. CHHaBBI, 3aMOPOKEHHOEC MACJIO ABJIAIOTCA MPEACTABUTEIAMUA JUCIICPCHBIX CUCTEM THIIA:
1) TBepmoOe B KHIKOM; 3) KHUIKOE B TBEPIIOM;
2) TBEpIOE B TBEPIOM; 4) razoo0pa3HO€ B TBEPIOM.
12. Hqua, JKUBBIC KIICTKU ABJIAIOTCA MPEACTABUTCIIAMMA JUCIICPCHBIX CUCTEM THUIIA:
1) KuAKOe B TBEPIOM;
2) KHOKOE B YKHIKOM;
3) TBepIOE B JKUIKOM;
4) Ta3000pa3sHOE B KUIKOM.
13. TymaH, obnaka sSBISIFOTCS TIPEICTABUTEISIMU JUCTIEPCHBIX CHCTEM THIIA:
1) KuaKoe B Ta3000pa3sHOM;
2) KHOKOE B YKHIKOM;
3) JKHOKOE B TBEPIOM;
4) T1a3000pa3’HOE B KHUIKOM.
14. Hanmcatpb ¢hopMyITy MUTIEILTHL:

BaClauss) + NaSOs—>BaSO4 ¥ +2NaCl

Bapuant Ne 2

1. Tlo xakomy pHU3HAKY KIACCH(PHUIMPYIOT AUCIIEPCHBIE CHCTEMBI Ha THOGUIBHBIE U THO(OOHBIE:
1) 1o creneHu AUCTIEPCHOCTH;
2) TO arperaTHOMY COCTOSHHIO TUCIEPCHON (a3bl v JUCTIEPCUOHHON CPE/Ibl;
3) 10 B3aMMOACHCTBUIO JUCTIEPCHON (a3bl M AUCIICPCHOHHOI CpeIbl;
4) 10 B3aUMOICHCTBHIO YaCTHII TUCIIEPCHON (a3l .
2. Ilo xakomy npH3HaKy KIacCH(UIMPYIOT TUCIEPCHBIE CUCTEMBI Ha OECCTPYKTYpPHBIE U
CTPYKTYpHpOBaHHEIE:
1) mo creneHu QUCIEPCHOCTH;
2) 1O arperaTHOMY COCTOSIHHIO JUCIIEPCHOM (ha3bl U JUCTIEPCHOHHON CPEJIbl;
3) 1O B3aMMOJICHCTBHUIO TUCIIEPCHON (ha3bl U TUCTIEPCUOHHOM Cpeibl;
4) 10 B3aMMOJCHCTBHUIO YaCTHII AUCIIEPCHOM (a3l .
3. U3 npuBeneHHBIX HIKE GOPMYJ BBIOEPHUTE Ty, KOTOpas CIIpaBeainBa Isl yAeIbHOH
MTOBEPXHOCTH:
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10.

11.

12.

13.

14.

1) Syﬂzsl,zl Vv
2) Syﬂ=Sl,z*V
3) Sy];[: V/ Si12

Kakue u3 MEPEYNCIICHHBIX KJ'IaCCI/I(I)I/IKaHI/II\/'I AUCIICPCHBIX CUCTEM OTHOCATCSA K HaCTHOMY

MPU3HAKY:
1) mno Bumy mucniepcHo# (asbr;
2) 1O pa3Mepy YacTHIl AUCTIEPCHOM (a3bl;
3) 1o B3aMMOJICHCTBHUIO YaCTHII AUCTICPCHOM (a3bl;
4) 10 CTENeHH B3auMOJICHCTBHS AUCTICPCHOM (ha3bl U TUCIICPCUOHHOM CPebl;
5) 1o arperaTHOMy COCTOSIHUIO JUCHEPCHO# (ha3bl U TUCIIEPCHOHHON CpPelbl.
Kaknumu 13 nepedrcieHHbIX CloCO00B OUHIIAIOT KOJIJIOU/HBIC PaCTBOPHI?
1) menrtuszanms;
2) nuanms,;
3) mucrieprupoBaHue;
4) yasTpaduIbTpaIns;
5) Tukcorpornus;
6) smekTpoamaes.
HucnepcHas cucteMa — 3T0. . .(3aKOHYUTE MPEUIOKECHIIE).
UTO HA3BIBAIOT AUCIIEPCUOHHON cpenon?
1) COBOKYMHOCTH U3MEIbYCHHBIX YACTHII,
2) OKPYKaIOIIYI0 KUIKOCTh U COBOKYITHOCTh M3MEIIbYEHHBIX YaCTHIL;
3) cpena, B KOTOPOW PaBHOMEPHO PACIIPE/ICTICHBI YACTHUIIBI.
...... - CHICTEMBI COCTOSIIINE U3 YACTHUI] PA3IMIHBIX Pa3MEPOB.
OCHOBHbIC MTPU3HAKH JAUCTIEPCHBIX CHCTEM:
4) TeTeporeHHOCTH;
5) BBICOKas pa3apobIIEHHOCTD;
6) BbICOKas pa3apPOOIEHHOCTh U TeTEPOreHHOCTb;
7) TOMOTEHHOCTb.
Kakoii pa3mep UMEIOT YaCTHIIbI B BEICOKOIMCIIEPCHBIX CHCTEMaX?

5) 107-10%w;
6) 10°-10°wm;
7) 10°-107 wm:
8) 10°m.

Mormnoxko, ceipast He)Th, SIBASIOTCA NPEACTABUTEISIMH TUCIIEPCHBIX CUCTEM TUIA!

1) TBepmoe B KUIKOM;
2) ra3000pa3HOe B KHIKOM;
3) KHOKOE B KHIKOM;
4) ra3000pa3HOE B ra3000pa3HOM.
[Tbu1B, MyKa SBIISIOTCS IPEACTABUTEISIMU TUCTICPCHBIX CUCTEM THIIA:
1) sxuaKoe B TBEPIOM;
2) ra3000pa3HOe B KHIKOM;
3) TBepmoe B ra3000pa3HoOM;
4) ra3000pa3HOE B TBEPIOM.
[Menorutacr, x1e0 SBISIOTCS MPEACTABUTESIMU TUCIIEPCHBIX CUCTEM THIIA:
1) ra3oo0pasHoe B TBEPIOM;
2) ra3000pa3HOE B KHUJIKOM;
3) TBepmOE B KHUJIKOM;
4) TBepmOE B TBEPJIOM.
Hammcats hopmyny MHULEIITBI:
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3BaClyus) + Aly(SO4); —> 3BaSO4+2AICI;

Paznen 2. «IloBepXHOCTHBIE SIBJICHHSD)
Tema «AxcopOuusi Ha TPaHUIE «KUAKOCTb-Ta3»
KosstokBuym Ne2.
BapuanTt Ne 1
1.Kaxue u3 GopMyn OTpakatoT TOHITHE IOBEPXHOCTHOTO HATSHKEHHS?

do RT dC dS S
2. Kaxkas u3 hopmyIt oTpaxaeT MOHITHE TOBEPXHOCTHON aKTUBHOCTH?
do dC G
)9 qc ) 9 o B) O S

3. TloBepxHocTHO-akTHBHBIMHE BemlectBaMu ([IAB) HazbiBatoTCst BeliecTBa:
a) CIIOCOOHBIE TIOBBIIIATH TOBEPXHOCTHOE HATSKEHUE,
0) crocoOHbIE TOHUKATH TIOBEPXHOCTHOE HATSHKEHUE;
B) CITOCOOHBIE PABHOMEPHO PACTIPEICISITHCS MEXAY 00beMOM (ha3bl U MOBEPXHOCTHBIM
CIIOEM;
T') IPH pacTBOPEHUH KOTOPBIX TIOBEPXHOCTHOE HATSDKEHNE HE M3MEHSIETCH.
4. Kaxkas 3 mpuBeIeHHBIX KPUBBIX cOOTBETCTBYET [1AB:

N
3
G, 2
1
>
C
5. Kakwue n3 mpuBeeHHBIX BEMIECTB (B Cilydae BOJHBIX pacTBOpoB) oTHocsATcs K [IMAB:
a) BaSOy; r) NaCl,
0) K2SOs; n) HCL;
B) C4H90H; E) H,SO..

6. IloBepxHocTHO-HeakTHBHBIMU BemlecTBamu (IIHAB) Ha3pIBatoTCs BemecTBa:
a) CIIocOOHBIE MTOBBIIIATH IOBEPXHOCTHOE HATSKEHHE;
0) criocoOHbBIE TTOHMKATH TTOBEPXHOCTHOE HATSKEHNUE;
B) CIIOCOOHBIE PABHOMEPHO PACHPENeNAThC MeXay 00beMOM (hasbl U MOBEPXHOCTHBIM
CIIOEM;
T') TIPH PACTBOPEHUHU KOTOPBIX TTOBEPXHOCTHOE HATSHKEHUE HE H3MEHSIETCS.

7. Kakas u3 npuBeneHHBIX KpUBBIX cooTBeTcTBYeT [IMAB:

8. Merons! onpeaeneHs MOBEPXHOCTHOTO HATSHKEHUS TIOAPA3IENIOTCS Ha!
a) TUCIepPTavOHHBIE METOIBL;
0) cTaTnyecKue;
B) KOH/ICHCALIMOHHBIE;
') ITHHAMHUYECKHUE.
9. Kakue u3 mNpHUBENECHHBIX METOAOB HCIONB3YIOTCS Ui ONpEIeleHUus IMOBEPXHOCTHOIO
HaTsDkeHHd pactBopos [1AB:
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a) METOJ KAMJUTSIPHOTO NOAHSATHS JKUIAKOCTH;

0) MeTo/I OTPBIBA KOJIBIIA;

B) METOJ] HAaNOOJBIIIEro AaBJICHHS My3bIPbKa ra3a B KUIKOCTH;
') METOJI OTPhIBA KAaILIH;

1) BCE MepeunCIICHHBIE.

10. Tlpu kakux yCIOBHSX BBINONHsIETCS npaBuiio Tpaybe-/lrokino?

a) ipu OombIuX KoHIeHTpanusax [1AB;

0) mpu KOMHATHOHM TEMIIEpaType;

B) [IPY MaJIbIX KOHIICHTPAIIUSX;

T) JJIs TOJSIPHBIX pacTBOPUTENEH;

1) JUTs HETIOJIIPHBIX pacTBOPHUTENEH;

e) as [TAB ¢ He0OIbIIIOM JUTMHOM YIJICBOIOPOIHOI0 PajnKalia.

BapuanTt Ne 2
1. Kakwue u3 popMysa oTpakaroT MOHITHE TOBEPXHOCTHOTO HATSKEHUS?
dC C do oA G
. . . S
a) G =——; V[ =—— —; B) O =——; r)o=—.
do RT dC dS S
2. Kakas u3 hopmyIt oTpaxaeT MOHITHE TOBEPXHOCTHON aKTUBHOCTH?
do dC G
— . — . _ S
a)g—_ s 6)g__ ’ B)O-_ ’
dcC do S
3. TloBepxHoctHO-nHaKTHBHBIMU BerecTBamu ([IMAB) Ha3bIBaroTCS BelecTBa:
a) criocoOHBIE TIOBHITIIATH TOBEPXHOCTHOE HATSHKCHHUE;
0) CITOCOOHBIE MTOHUKATh TTOBEPXHOCTHOE HATSHKCHHUE;
B) CITIOCOOHBIC PABHOMEPHO PACHPEEIATHC MEXITy 00beMOM (ha3bl U TOBEPXHOCTHBIM
CIIOEM;
I') IPU paCTBOPEHUHU KOTOPBIX IOBEPXHOCTHOE HATSKCHUE HE U3MEHETCH.
4, Kakas u3 IpUBEIEHHBIX KPUBBIX cOOTBeTCTBYeT [THAB:
)
3
G, 2
1
C
5. Kakwue u3 mpuBeIeHHBIX BEIIeCTB (B Clydae BOJHBIX pPacTBOpOB) oTHOcATCS K [TAB:
a) CsH7,COOH;
6) CsHoOH;
B) H2SOyq;
r) C13H33COONa;
1) NaCl.
6. Kakue u3 npuBeIeHHBIX METOAOB UCIIOJIB3YIOTCS VISl ONpeNe/IeHHsI TIOBEPXHOCTHOI'O HATSHKEHHS
pacteopos [TAB:
a) METOJ KaMJUIAPHOTO MOJHSTHUS KUKOCTH;
0) MEeTOJ OTphIBA KOJIBIIA;
B) METOJ HanOOJBIIEro JaBJICHUS My3bIpbKa Ia3a B )KUIKOCTH;
') METOJI OTPhIBa KaIlIU;
1) BCE NIEpEUNCIICHHBIE.
7. Meroapl onpeaeneHus MOBEPXHOCTHOTO HATSHKEHUS MOAPA3ACISIIOTCS Ha!
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10.

N N

a) JUcIiepranuoHHbIE METOABI,

0) craTuueckue;

B) KOHACHCAIIMOHHEIC;

') AMHAMHYECKHUE.

Kakas 13 nprBeIeHHBIX KpUBBIX cooTBeTCTBYeT [1AB:

c
3
G, 2
1

C

Kaxkue 13 npuBeeHHBIX BEIIECTB (B CIy4ae BOAHBIX PacTBOpoB) oTHocsTCa K [IMAB:

a) BaSOy; r) NaCl;
6) K2SOx; 1) HCI;
B) C4HyOH; E) H>SO..

[Ipu xakux yCcIOBUAX BBITIOTHSETCS mpaBmio Tpaybe-/{roximo?
a) ipu OoBIX KoHIIeHTpausx [1AB;

0) mpu KOMHATHOI TeMIepaType;

B) IIPY MaJIbIX KOHIICHTPAIIUSX;

T) JUIA TIOJISIPHBIX PacTBOPUTENEH;

1) U HEMOJISIPHBIX PacTBOPUTENEH;

e) wis [TAB ¢ HeOOoJIbIIION ATMHON YIIIEBOIOPOIHOTO paarKaia.

Tema «AacopOuusi Ha rpaHULE «TBEP/I0€ TEJI0-Ta3»
KosstokBuym Ne3.

Bapuant Ne 1

AICOpOITHEH HABBIBACTCH. ...uveenveanennnnnnn. (3aKOHYHTE ONPEIICICHHE)

TBepmoe Teno, Ha MOBEPXHOCTH KOTOPOT'O TIPOUCXOIUT aJCOPOIINs, HA3BIBACTCS. . ... ........
BerrecTBO, MONIEKYITBI KOTOPOTO MOTYT aJICOPOHPOBATHCS HABBIBACTCS. ... vvvenennnnns.

Kax xmaccuuupyroT nmporiieccs! aacopOun, B 3aBHCUMOCTH OT IIPUPOABI aICOPOIIMOHHBIX CHII?

a) dus3nyuecKkas amcopOoITus;
0) amres3us;
B) KOT'€3H;
') XUMHYECKas aJicopOnus;

n) hmykryarms.

Bribepute ocobeHHOCTH, XapaKTepHBIE ST XEMOCOPOITUH:
a) obpaTuma;

0) HeoOpaTuMa;

B) JIOKAJIM30BaHHAS;

T) Cenu(UIHOCTS;

1) BBICOKAs TEIIOTa aJIcopOInu;

€) C MOBBIIIICHUEM TEMIIEPATyYpPhl YBETHUNBACTCS.

Kakue u3 MMPUBCACHHBIX (I)OPMyJ'I HCITOJIB3YIOTCA AJI KOJIMYCCTBCHHOI'O OITMCAHUA az[cop6u1/n/1‘?

(CiS —-C)-Vs do _
; r)g=—— ;
SlZ dc C—0

a)ri:
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10.

ropnpE

©oN®

10.

S

Vi b-C
A. :—I = D ———
6 I'=r .
) ! 81’2 ’ H) OO 1+b'C
m?
o = —:-
R

Kak Beimsiaut u3orepma ancopouun (A=f(P), A=f(C))? Kakum ypaBHEHHEM OIUCHIBAIOTCS
YYaCTKH U30TE€PMBI?

Kakwue ocHoBHBIE Teopun afcopOuuu Bel 3Haete? [lepeunciute ux.

KakoBbl OCHOBHBIE MTOJIOKEHUSI TEOPHH MOHOMOJIEKYIISApHO# ancopouuu Jlenrmropa? Hamummre
ypaBHEHHUE U30TEPMBI aficopounu JleHrmropa.

KaxkoBbl ocHOBHBIE TTONTOXKeHUS Teopun bOT? Hanmummure ypaBHeHue nzorepmsl aacopomuu bOT.

BapuanTt Ne2

AICOPOITUCH HA3BIBACTCS . .. vvvvrrenrennnnnnn, (3aKOHYHTE OMPE/ICICHUE)

TBepmoe Teno, Ha MOBEPXHOCTH KOTOPOT'O TPOUCXOAUT aJICOPOIIHS HAZBIBACTCS ... . v 'veneeanennnnns
BeriecTB0, MONIEKYIIBI KOTOPOT'O MOTYT aJICOPOUPOBATHCS HABBIBACTCS ... eveneenenennenn.
BribepuTe ocobeHHOCTH, XapaKkTepHbIe sl pr3nueckoi ajacopOum:

a) HEITOKATN30BaHHAS,

0) ToKaM30BaHHAS;

B) oOpaTnma;

r') MaJiasi crenu(UIHOCTb;

1) BBICOKAs TEIJIOTa aJICOPOITNH;

€) C MOBBIIICHHEM TEMIIEPATYPhl YMEHBINACTCS;

K) HE3HAUUTENbHAS TEIUIOTa afcopOITHH.

Kakwe u3 npuBeseHHBIX (GOpMYIT HCIIONB3YIOTCS ISl KOJTHYECTBEHHOTO OIUCAHMSI a7copOIuu?

C®-C)-V
a)Fi:(ISI) S; r)g:_d_G :
1,2 dc C—0
S
Vi b-C
4 =——. r=r, ———
6) I 81’2 ’ H) ” 1+b'C.
_S
B) | m!

Kaxue ocHoBHBIE TeOpHH ancopOiuu BeI 3HaeTe? [lepeunciure ux.

KaxoBbI OCHOBHBIE MTOJIOKEHUS TEOPUHU TOTMMONEKYISIpHOU ancopOiuu [lomsan?

KaxoBsl ocHOBHBIE TTOnOkeHust Teopun bOT? Hanmmmre ypaBHeHue n3otepMsbl ancopounu BOT.
Kak knmaccu¢punupytoT nporeccs! aacopOLuy, B 3aBUCHMOCTH OT IPUPOABI aJCOPOLIMOHHBIX CHI?
a) gusmdaeckas ajacoponus;

0) amres3us;

B) KOT'€3H;

') XUMHYECKas aJicopOnus;

n) hmykryarms.

Kak Beimsiaut uzorepma ancopoimun (A=f(P), A=f(C))? Kakum ypaBHEHHEM OITHUCHIBAIOTCS
YYaCTKH U30TE€PMBI?

35



B

Tema «AacopOnusi pACTBOPEHHOI0 B *KUJAKOCTH BEIECTBA HA TBEPAOM Tese»
KonnoxkBuymNe4,

BapuantNe 1
AncopOuust Ha TpaHUIIE pa3/iea «TBEPI0E TEIO0 — KUIKOCTHY -
TO..eeneinnennnns (3aKOHYMTE OTIpECTICHUE)
Jaiite onpenenenne MOJICKYJISIPHOM aIcopOIny.
Kaknmu 13 ypaBHEHHUIT MOYKHO KOJIMYECTBEHHO OIMKCATh aJCOPOIIMI0 PACTBOPEHHOI'O BEIIECTBA Ha
TBEPAOM aJIcOpOeHTE:

V. -C
a)a:M; 6)a:ﬁ'cs%;
m
K -C, m,
a=a_ -———. a=—
e T KC, D% me

JlaiiTe onpeieneHrne MOHHON acoOpOITHH.
Kakwue u3 nepednciieHHbIX (JaKTOPOB BIHMSIOT HA HOHHYIO aJICOPOITHIO:
a) XUMHYeCcKasi Ipupoa aJicopoeHTa;
0) MOJSIPHOCTH AJICOPOEHTA;
B) XUMHUYECKasl MPUPOJIa aACcOPOTHBA;
') KPUCTALTUYCCKUN pagryCc HOHA,;
1) 3apsij] HOHa.
VYKaxxuTe MpaBUIIBHYIO MTOCJIEI0BATEILHOCTh CIOCOOHOCTH 3apsia HOHA YCHIIUBATh
a7ICOpOITHIO:
a) Mg+2<ca+2<sr+2<Ba+2;

6) K*<<Ca?<<Al"3<<Th*4,

UTo Ha3bIBACTCS JTMOTPOIHBIMHU PSIAMU ?
[Tepeunciure 0coOOEHHOCTH 0OMEHHOM aICOPOIIHH.
HNoHUTBI —3TO.....covieei

. CMauMBaHHUE — 3TO.........evvvvvnnnnn.

. Korna nabmronaroTcs cirydan HEMOJHOTO WJIM YaCTUYHOTO CMAadyUBaHUS?
CAITE3UST —OTO. oo,

. AncopOnyst Ha HETIOPUCTBIX aACOPOCHTaX 3aBUCHT:

a) OT CpoJICTBa aicopOeHTa K acOpOTHUBY;
0) OT IMCIIEPCHOCTH a7COPOCHTA;

B) OT MOJICKYJIIPHOCTH;

T') OT YJCIbHOW MOBEPXHOCTH.

Bapuant Ne 2
Ancopbumsi Ha ~ TpaHMIIE — pasliena  «TBepAoe  Temo  —  OKUIAKOCTBY -
< (o JUU (3aKkOHYMTE OTpeeTICHHUE)

Kakne MexmonekyssipHble B3aMMOACHCTBUS HEOOXOIMMO YYHTHIBATh IPH JTAHHOM ancopormm?
(Bb10OepuTe mpaBUIIbHBIE BAPUAHTHI OTBETOB)

a) MEKAY MOJIEKYJIaMH PacTBOPUTEIIS;

0) MEeXIly paCTBOPEHHBIM BELLIECTBOM U PaCTBOPUTEIEM;

B) MEXIy PaCTBOPEHHBIMH BEILIECTBAMH;

I') CTPOEHHE OBEPXHOCTU TBEPJIOTO Tea.
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Maiite onpenenenre MOIEKYIIPHOM aacopOUuu.

Kaxumu u3 ypaBHeHI/Iﬁ MOXHO KOJIMYCCTBCHHO OIIUCATh aI[COp6LII/IIO PacTBOPCHHOI'O BCIIECTBA HA

TBEpAOM aﬂCOp6€HTC:

V- (C,~C
pa-YG=C), oa=p-Clr,
m
K- C, m
a=a_ -— 5. a=—
Ve K G D% e

5. Kakwue u3 nepedynciaeHHbIX (PaKTOPOB BIUSAIOT HAa MOJICKYJISIPHYIO aJICOPOLHUIO:
a) paBHOBECHAsI KOHIIEHTPAIIUsI PACTBOPEHHOTO BEIECTBA;

~No

10.
11.
12.

13.

w

0) mpupo1a pacCTBOPUTEIIS;
B) IpUpOJIa aJICOpPOCHTA;
T') IPUPOJIa PACTBOPEHHOTO BEIECTBA,
1) TeMIIepaTypa;
€) BpeMms aJicopormu;
) CMauMBaHHUeE.
[Tepeunciure 0COOEHHOCTH HOHHOM aICOPOIIHH.

[Ipuseautre popmynupoBky npasuia [lanera — @asHca.
[To xakuM mpu3HaKaM KJIacCUPUIMPYIOT HOHUTHI (BBIOEpUTE BApHAHTHI OTBETOB):

a) TI0 POUCXOXKICHHIO;
0) 1Mo cocTaBy;
B) TI0 3HAKY 3apsjia 0OMCHHUBAIOIINXCS HOHOB;
T') 10 MOJICKYJISIPHOCTH.
YTo0 3HAUUT MOJHOE CMaYUBaHUE?

KpaeBoii yroJ uiv yroji CMauMBaHHs — 3TO..........
KanunnsipHast KOHACHCALUSA — 3TO....uveneennaennnn..

Ha xaxue rpymiibsl moapa3aenstoTcs ancopOeHTHI:
a) aJICOPOCHTHI C TJIAJKON TOBEPXHOCTHIO;
0) HEeTTOPUCTHIC aTICOPOCHTHI,;
B) IOPUCTHIC aJICOPOCHTHI.

AncopOryst Ha HETIOPUCTBIX aACOPOCHTaX 3aBUCHUT:

a) OT CPOJICTBA aJIcOpOEHTA K aJICOPOTUBY;
0) OT TUCTIEPCHOCTH a7COPOCHTA;

B) OT MOJICKYJISIPHOCTH;

T') OT YICIBHOW MOBEPXHOCTH.

Bapuant No 3

AncopOuuss Ha  TpaHMIlE  paszjiena  «TBEpJoe  TEI0  —  JKUIKOCTB» -

1 Vo J (3aKOHUYHUTE OMPE/ICIICHHE)

Kax KHaCCPI(i)I/II_II/Ipy}OT SABJICHUA ancop6u1/11/1 U3 JKXKHAKHUX PACTBOPOB Ha TBEPAbIX

agcopbenTtax?
Jaiite ornpenenenne MOIEKYyISIPHON aicopOIuu.

Kaknmm u3 ypaBHeHPIfI MOXHO KOJHUYCCTBCHHO OIIMCATh azlcop6umo PAaCTBOPCHHOI'O BCIICCTBA HA

TBEPJIOM aJIcOpOeHTE:

pa=tC=Cs) 5a=p-Cln.
m
K -C, m,
a=a,, ———: a=—
T K, D% m

5. HoHHas aacopOuus sBISETCS CIOKHBIM mpoiieccoM. [Touemy?
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6. VYkaxwuTe NpaBUIbHYIO MMOCIEA0BATEIFHOCTH BO3PACTAIONICH CIOCOOHOCTH K aJICOpOLUN
HOHOB: (HECKOJIbKO BApUAHTOB)
a) Li'<Na'<K'<Rb"<Cs";

0) Li'™>Na"™>K">Rb*>Cs";
B) Mg*?<Ca*?<Sr+?<Ba*?;
r) CI<Br<NOs<I'<NCS".

7. VIOHOOOMEHHAS aJICOPOITHST — TO....vreenranreaneannnnnnn.
8. Uro Takoe noHooOMeHHbIe cMOJIbI? KakoBbl X mpenmMytecTa?
9. UYto0 3HAYUT MOJHOE HECMAaunBaHUE?
10. IMpuBeaute ypaBHenue FOura. [IJis 4ero uCmonb3yoT JAaHHOE ypaBHEHHUE?
11. Kore3uss —3T0......cccevuvennen..
12. TIOpUCTBIC TENMA — ATO....'venenennenn.
13. AncopOuus Ha MOPUCTHIX aACOPOCHTAX 3aBUCHUT:
a) OT CPOJICTBA aJcopOeHTa K aJICOPOTUBY;

0) OT pa3MepoB MOp;

B) OT IOPUCTOCTH.

Pa3znen 3. «CBolicTBa JUCTIEPCHBIX CHCTEM)
Tema «OnTuyeckue cBOiiCTBAa TUCNIEPCHBIX CHCTEM
KonnoxBuym Ne5

Bapuant Ne 1

1. Kakumu riaBHBIMU TTpH3HAKaMU 00YCIIOBIIEHBI ONITUYECKUE CBOMCTBA?

2. Kakue u3 nepedncieHHbIX SBJICHUH HAOMI0JaI0TCs IPU MAJCHUU JTy4a CBETa Ha

JMCTIEPCHYIO CUCTEMY

a) IPOXOXKJCHUE CBETa

0) mpesoMIIeHHuEe CBETa

B) OTpa)keHHE CBeTa (ECIH YaCTHIIbI HEMPO3PauHbI)

I') paccesiHie CBeTa

1) abcopOimst cBeTa (TMOTJIOIEHHUE)

€) OIaJIeCIEeHIUS

) BCE MEPEUNCICHHbIE

3. Kakue yuenble 0OpaTuian BHUMaHue Ha onoyucieHuo? KTo noapoOHo u3ydus 3to
SIBJICHUE.

4. Korga Habmonaetcst cBetopaccesiuie? (0TBeT 000CHYyHTE)

5. Kak Ha3pIBaloTCA quarpamMmbl, KOTOpbIe IPEICTABISIET KapTUHY paccesiHus cBeta? Kak

onu crposrtcsa? [lpuBenure cxemaTHuecku MPUMEPhl TAKUX AUarpaMm?

6. Kakoe ypaBHeHue BriBell Patei? 3anumure.

7. CornacHo 3akony byrepa — JlamGepra — bapa, ecnu TommumHa ciosi Cpebl pacTeT B
................................. (BCTaBUTH MPOIYIIEHHBIE CII0BA ), TO MHTEHCUBHOCTD
MPOIIE/IIETO CBETA YMEHBIIACTC B .« .vvnveneeneenenennennnnens

8. UTo XapakTepu3yeT SKCTHHKIIMSL.

9. Kakue 13 nepeyucieHHbIX METOJJ0B OTHOCHUTCS K ONTUYECKUM:
a) ynbTpaduiIbTpaIus;

0) yIbTPaMHUKPOCKOIHUS

B) HedermomeTpus

r) TypOuAnMeTpuUs

1) e TU3aLHUs

€) JIEKTPOHHAsI MUKPOCKOTIHS

) peHTreHorpadus u anekTpoHorpadus
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10. OnTHueckuii METOJ1 ONIpeAeICHU KOHLIEHTPAllMK YacTHLl, OCHOBAaHHBIN HA U3MEPEHNUNU
MHTEHCUBHOCTU PACCESIHHOTO CBETA, HAZBIBACTCS .. euvvnrenneennennenneennenn.

11. Penrtrenorpadus u 31eKTpOHOTpadrss OCHOBAHBI HA TPHUMEHEHHUH .........ccceeeennennnnnn.
12. Kaxoii npubop CKOHCTpYHpOBaH 3UTMOHIH U 3UACHTOT(].

13. THTepDEPCHIIMEH HABBIBATOT .. .\e'evententeeneennaneennenneennannss (3aKOHYUTH TIPEIOKEHHE )?

BapuanTt Ne 1

1. Hanbomnee pacripocTpaHeHHBIME METOJAMH OTIPEIENICHHs pa3Mepa, GOPMBI B CTPYKTYPHI
KOJUTOMIHBIX YACTHULL SIBJISTFOTCS «uvenveeneenneneanaaneanaens UYem 310 00BsICHSETCA?

2. Kakue u3 nepeuncieHHbIX SBICHUH HAOII0JaI0TCs MPY TTAJICHUH JTyda CBeTa Ha
JMCIIEPCHYIO CUCTEMY:

a) IPOXO’K/ICHNE CBET

0) mpejoMIIeHHE CBETa

B) OTpaXEHUE CBETA (ECIIN YaCTHUIIbI HEMPO3PAUHBbI)

I') paccestHhe CBeTa

1) abcopOimst cBeTa (TMOTJIOIEHHUE)

€) OIaJIeCIICHIIHS

) BCE MEePEUNCICHHbIE

3. B 1uem 3akirouaercs npuunHa dgdexra Tuamansa?

4. Kakyro 0cOOEHHOCTh UMEET paccesinue cBeta? KakoBa MHTEHCUBHOCTB PacCEsTHHOTO
ceera’?

5. Kak Ha3bIBarOTCS AUarpaMMsbl, KOTOPBIE MPEACTABISAET KAPTUHY paccesHus cBeta? Kak
oHu crpositca? [IpuBenure cxeMaTH4ecku MPUMEPBI TAKUX JUarpamm?

6. Uto ycranaBnuBaeT 3akoH byrepa — JlamGepra — bapa? 3anummure 3TOT 3aKOH.

7. 3anuImuTe BEIMYUHY ONNTHYECKOH MJIOTHOCTH PACTBOPA MIIU SKCTUHKIIMM ?

8. OT KaKux U3 MepeurCcICHHBIX XapaKTePUCTHUK, 3aBUCUT MOJISIPHBINA KOd(PPHUIIHEHT
MOTJIOILEHUS:

a) OT TeMIIepaTyphl.

0) pHUPO/IbI PACTBOPEHHOTO BEIIECTBA.

B) IIPUPOJIbI PACTBOPUTEIIS.

T') OT JUIMHBI BOJHBI a0COpPOMPYEMOTo CBETA.

1) BCE MEPEUNCICHHOE

9. Kakue 13 nepeyncieHHbIX METOJ0B OTHOCUTCS K ONTHYECKHUM:

a) ynbTpapuIbTpaIHs.

0) yIbTPaMHKPOCKOIIHSI.

B) HedemomeTpusl.

) TypOUIUMETpHUS.

1) TICTITU3aLINs.

€) 9JIEKTPOHHAs MUKPOCKOIIHSI.

) peHTreHorpadus u dIeKTpoHOrpadus

100 o - METO/] OCHOBAaHHBII Ha U3MEPEHUH OCIIA0JIeHUS IPOXOIAIIETO
4yepe3 KOJUIOUAHYIO CUCTEMY CBETA, B PE3YJbTAaTE CBETOPACCESHHUS.

11. [loyemy 3aTpyAHEHO MPUMEHEHHE FNEKTPOHHON MUKPOCKOIIUH?

12. Ha onTu4eckrie CBOMCTBA AUCTIEPCHBIX CUCTEM CHIIBHO BIUSIOT: (HAMKCATh)
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Tema «MoJieKy/JIsIpHO-KMHETHYECKHE CBOICTBA KOJIOMIHBIX CHCTEM»
Koanoxkeuym Ne6
Bapuant Ne 1

1. Kakue u3 nmepeurcaeHHbIX CBOMCTB OTHOCSITCS K MOJIEKYJISIPHO-KHHETUUECKHUM.
(BBIOCpUTE MTPABUIIHLHBIE OTBETHI. )
a) OCMOTHYECKOE JaBJICHHUE;
0) OpOYHOBCKOE JIBIDKEHUE;
B) IUAJIN3;
r) muddysus;
1) CeIUMEHTAIIHS;
€) MenTU3aIus;
) aJre3usl.
2. CeIMMEHTAIUSA — OTO .. ueeneeieaneannennen.
3. OCMOTHYECKOE TABJICHUE U OCMOC — BTO. .. euueneneennennennnnn
4. Kakas u3 npuBeI€HHBIX HIKE (POPMYIT HCIIOJIB3YETCs JUIsl pacuera cpeiHei
KBaJIpaTUYHOW BEJIMYMHBI BCEX CMEIICHUI:

1) dm=—D% S.dz yato_ RT

A+ AN+ + A
h

5. 3anummute | u 1l 3akous1 Tuddy3un.
6. Hanmmure ypaBHeHue DiiHINITEHHA, CBa3bIBatoiiee kKodhdunmert nuddysuu () ¢ T,
BSI3KOCTBIO (M) U .

7. JaBienue, KOTOPO€ HYKHO MPUIIOKHUTD B MIPOLIECCE ....ueenuennnnn... K pacTBOpY, 4TOOBI
MIPUBECTH €T0 YPOBEHb K YPOBHIO UHCTOTO PACTBOPUTEIS HAZBIBAIOT. ... euueeneennennnnn..
e — 3TO MPOIIECC OCEaHUs UM OCAKICHHS YaCTHUI]
JMCTIEpCUOHHOM (ha3bl B )KUKOM WM ra3000pa3Hoii cpesie Mol AeHCTBUEM CUITbI TSDKECTH
(HamucaTh BBIPAKCHHE)
9. 3anuiuTe ypaBHEHHE Ui MOTOKA CETUMEHTAIIUU.
10. HazoBuTE HECKOJIBKO METOA0B CEAMMEHTAIIMOHHOTO aHAIN3A.
11. Kak M0xHO TIOCTpouTh AuddhepeHITnaIbHYI0 KPUBYIO pacipeaeeHus
MOJMIUCIIEpCUOHHOM cucTeMbl? Kak BeITTIAIUT 3Ta KprBas? UTo oHa moka3bpiBaeT?
12. Kakue u3 npuBeeHHBIX (OPMYI COOTBETCTBYIOT JUIsl YUCTOTO PACTBOPHUTEINS U
UJICalIbHOTO PACTBOPA HEXNIEKTPOIUTOB:
1) dm=-D 5. dr 2) g= Y RT

dx (4/3)-7-r®- p-N,

3)A=

3) &V =R-T-IN(1-x) 4) &/ =n-R-T

13. Hanumure ypaBHeHue DHITeHA-CMOIyXOBCKOI0O, MOKA3bIBAIOLIEE CPEIHEE 3HAUCHHE
KBaJpaTa CMEIEHUS YaCTULIbI 32 BpEMS T.

14. Kakue mpUHIMIIBI cCeTMMEHTAIIMOHHOTO aHanu3a Bbl 3HaeTe? (Ilepeuncnute)

15. 3anummute Gopmyny I onpeaeaeHUs] OCMOTHYECKOTO AaBiieHus (ypaBHeHue BaHt-

Todda)

BapuanTt Ne 2
1. Kakue u3 nepeunciieHHbIX CBOMCTB OTHOCATCS K MOJIEKYJISIPHO -KUHETUYECKUM. (BbIOEpUTE
MIPABUIILHBIE OTBETHI):
a) OCMOTHYECKOE JIaBJICHHE;



0) OpOyHOBCKOE JBIKCHHUE;

B) IMAJIN3;

r) auddysus;

1) CeIMMEHTAIIUS;

€) menTu3alus;

) aJresus.

2. BpOYHOBCKOE JBUIKEHUE — DTO ... nuveenreennneennannnennneanneenns

3. Kto oOHapyxun HempephIBHOE NBIKEHUE YacTUIl? MOKHO JIM OTIPEICIIUTh UCTHHHBIN
IyTh KOJUIOUAHBIX yacTul? [Touemy?

4. Hanummte ypaBHeHUEe DHINITEHHAa-CMOIyXOBCKOTO, TTOKA3bIBAIOIIEE CPEIHEE 3HAUCHUE
KBaapaTa CMCIICHUS 4YaCTULbI 3a BPEMA T.

S -3TO KOJIMYECTBO BEIIECTBA MIPOXO/IAIIee Yepes MIOaaAKy B 1
CM 3a 1l cexkn HpOHOpHI/IOHEU'II)HI)II/I TpaguCHTY KOHIICHTPAINH.

6. 'ne mposiBnsitores mpoueccsl auddy3un? (OTBeT 000CHYITE)

7. Kakue U3 npuBeIeHHBIX (OPMYIT COOTBETCTBYIOT JIJISl YUCTOTO PACTBOPUTEIIS U UICATHHOTO

pacTBOpPAa HEQJICKTPOJIUTOB!
R-T
1) dm=-DL.5.d7r 2) 7= 0"
dx (4/3)-7-r*-p-N,

3) & =R-T-In(1-X)4) &/ =n-R-T

8. [Touemy ceIMMEHTAlMOHHYI0 YCTOWYNBOCTD HAa3bIBAKOT KHHETUYECKOW YCTOMUNBOCTBIO
CUCTEMBI?

Fo)_m-g-h
P kK-T
10. Ha xakux Becax MpoM3BOAUTHCS B3BEIIMBAHUE OCAJKA B IIPOLIECCE OCEAHUSI YACTHIL B

cycrneH3uun?
11. Kakas u3 npuBeeHHBIX (GOPMYIT MIO3BOJISIET PACCUUTATH PAINYC YACTHIL:
r.+r 9.n-U

D, =" QRN =2 Yr= =TT

¢ 2 A, 2-(p—py)-
i P =Py 9

12. Kakas 13 npuBeJeHHbIX HIKE GOPMYI HCTIONB3YETCs AJIs pacueTa cpeHen
KBaJIPAaTUYHOM BEJIMYMHBI BCEX CMEIICHUIA:

_ ) — N A+ + N
1) dmz_D% S.dr z)Azz R-T 3)A:\/ 1 2 i
dx 3-r-n-r-N, h

13. Kakuie mpHHIUIIBI CeMMEHTAIIMOHHOTO aHaju3a Bbl 3Haete? ([lepeunciure)
14. TIporiecc OAHOCTOPOHHEH AUPPYZUU-. .. .oneinieniiiiiiaiaieaeananns
15. Kakue pexxumbl XapakTepHbI yis iporiecca aupdy3un?

9. Kak Ha3pIBaeTCs JAHHOE YpPaBHEHHUE: In(

Bapuant Ne 3
1. Kakue 13 nepeyucieHHbIX CBOMCTB OTHOCATCS K MOJICKYJISIPHO -KHHETUYECKHM.
Bri6epute npaBUibHbIE OTBETHI:

a) OCMOTHYECKOE JIaBJICHHE;

0) OpOYHOBCKOE JIBIKEHUE;

B) TUAJIH3;

r) muddysus;

1) CeTUMCHTAIHS;

€) MenTU3alus;

) aare3us.
D (0100 %63 (512002 263 31 1ot Vo PSRN
3. Urto sBNsETCS KOJIMYECTBEHHON MEpOH mepeMeIleHns YacThIl?
4. Kakue pexXxuMbl XapaKTepHBI TSl poriecca Juddy3un?
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5. UYewm s npouecca quddy3un SBISETCS TPATUCHT KOHIIEHTPALIAN ?

6. TIporecc OMHOCTOPOHHEH TUPADYIHH-. ... .eeneenreenrenreaneenrennaennannns

7. 3anummure GopMyIry U ONIPEAeTICHIS OCMOTHYECKOTO AaBlieHus (ypaBHeHue BaHT-
Todda)

B — Ha3bIBAIOT KOJIMYECTBO BEIECTBA, KOTOPOE MO

NefiCTBUEM CHIIBI TSDKECTH MPOXOAHUT Uepes MIomaaky 1 cM? B HanpaBIeHHH
NEePETeHIUKYIIPHOM ei?
9. Kaxkue npuHUUIIBI CEAUMEHTALIMOHHOTO aHanu3a Bbl 3HaeTe? (I[lepeuncnure)
10. Ilo xkakuM JaHHBIM CTPOSAT KpUBYIO ceauMeHTaunn? Kak BbITIAIUT 3Ta KpuBasi?
11. Ha3zoBUTE HECKOJIBKO METOJIOB CEAUMEHTAMOHHOIO aHAIU3A.
12. Kaxkas u3 npuBeAeHHBIX (JOPMYJI TO3BOJISIET PACCUUTATh PAJANYC YACTHII:

1)ricp:m 2)F(r)=& 3)r= 977—14
2 Ar, 2-(p—po)-9

13. Hamumure ypaBHeHue DitHITeliHa-CMOTyX0BCKOTO, MMOKA3BIBAIOIIEE CPEHEE 3HAUCHUE
KBaJ[paTa CMEIEHUS YaCTHUIIbI 32 BpEMS T:

14. Ha xakux Becax mpOU3BOJAUTHCS B3BEHIMBAHUE OCA/IKa B MPOIIECCE OCETaHUs YaCTHIL B
cycrneH3uu?

15. Kakas u3 mpuBeIeHHbIX HIDKE (DOPMYIT UCTIOJIB3YETCsI IJIsl paccueTa CpeaHeit
KBaJIpaTUYHOW BEJIMYMHBI BCEX CMEIICHUM:

dc R-T — N AA N

—2
1) dn=-D—-S-d 2)A = 3)A=
) dx ‘ ) 3-7-n-r-N, ) h

Tema «1eKTPOKHHETHYeCKHE CBOCTBA IMCIIEPCHBIX CHCTEM»
KossokBuym Ne7
BapuanT Ne 1

1.Kakue U3 nepeyrcieHHbIX CBOMCTB OTHOCSATCS K JIEKTPOKMHETUYECKUM:
a) TIENTU3aIH
0) HedenmomeTpust
B) AJIEKTPOOCMOC
I') IOTEHIIMAJ CUIMMEHTAIIH
1) TypOUIUMETpHs
e) anekTpodope3
MOTEHIIMAT TeUCHUS

2. — OTO SBJICHHC IICPCHOCA YaCTHIL ,HHCHCpCHOfI (1)8.351 nona ﬂeﬁCTBHeM
BHCIHIHCT'O JJICKTPHUYCCKOIO ITOJIA.
3. — Ha3bIBAKOT ABJICHHUC, B KOTOPBIX 06Hapy>KI/IBaeTC$I B3aUMOCBA3b MCKAY

OTHOCHUTEJIbHBIM IepeMeIeHrueM (a3 B AUCIICPCHBIX CUCTEMaX U DJICKTPUUCCKUM ITOJICM.
4. VI3 kaKuX MepeurciICHHbIX IBYX YacTel COCTOUT cloi mpoTuBonoHoB J1DC:
a) TUIOTHO-2JICOPOLIMOHHOTO CJIOSI
0) muddy3HOro cnos
B) HOHHOTO CJIOS
5. CymiecTBYIOT pasHble MYyTH 00pa3oBaHUS JBOMHOTO JIEKTPHUYECKOro cios. Bribepurte
MIPaBUJIbHBIE OTBETHI.
a) m3bupaTenpHas aacopOIrs MOBEPXHOCTHIO TBEPAON YAaCTUIIBI MIOHOB U3 JUCIEPCUOHHON
Cpensl
0) u3bupaTenbHas aacopOIus HOHOB, CIIOCOOHBIX JOCTPAUBAaTh KPUCTAJUIMUECKYIO PEIIETKY
YACTHUIIBI
B) u3buparenbpHas aficopOIus 6e3 TOCTPOUKH KPUCTAITUIECKON PEIIETKH
T') MOBEPXHOCTHAS MOHU3AIINS MOJIEKY TBEPIOH YaCTHIIBI
1) BCE MEPEUNCICHHBIEC OTBETHI BEPHBI
6. Kakue u3 npeyiokeHHbIX OnpeeIeHUl OTHOCSTCS:
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1) k apdexry Kpunke 2) k addexty JopHa
a) SIBJICHME BO3HHMKHOBEHHS PA3HOCTHU IMOTEHLMAIOB Ha 3JIEKTPOJaX, PACIONI0KEHHBIX I10
00erM CTOpOHAM HEMOJIBUKHOM KaNWJUIIPHO-TIOPUCTON MEPErOPOIKA TPU MPOIABIMBAHUT
yepe3 Hee KUAKOCTU
0) mepeMenieHne KOJUIOUIHBIX YaCTHIl U AUCTIEPCHOHHON CpeJibl 0] ACHCTBUEM BHEIITHETO
AJIEKTPUYECKOTO MO
B) SIBJICHHE BO3HMKHOBEHHS MOTEHIMAJIOB Ha 3JIEKTPOJAX, PACIOJIOKEHHBIX Ha pasHOU
BBICOTE B COCY/I€, B KOTOPOM IIPOUCXOJIUT OCEJaHHUE YCATULL JUCTIEPCHOU (asbl.
7. Kakyto tommuuy umeetr audy3HbIA CIION U Kakue MOHBI ero oOpasyror? Kakumu cuiiamu
MIPUTSTUBAIOTCS 3TU UOHBI.
8. Kakue 13 npeanokeHHbIX (aKTOPOB BIMSIOT HA AIEKTPOKUHETUYECKHUI TOTEHIHAL:
a) pH cpena
0) KOHLIEHTpaLUs 30151
B) TeMIeparypa
T') BJIMSHUE TPUPOJIbI JUCTIEPCUOHHOMN CpeIbl
1) nobasneHue HHANGHEPEHTHOTO ATEKTPOTIUTA
e) nobaBnenne HeuHIU(PHEPEHTHOTO AIEKTPOTIUTA
9. Ilepeuncnure TEOPUN CTPOEHUS JBOMHOTO MIEKTPUYECKOTO CIIOSI.
10. Kakue MeTonpl HMCHOJIB3YIOTCS JUIsl ONpPENETCHUs SJIEKTPOKWHETHYECKOro MOTEHIHMAIIA.
[TpuBeaute hopmyssl Il pacyera.
Bapuant Ne 2

1. — 9TO SIBJIEHWE TIEPEHOCA JUCIIEPCUOHHON CpeIbl Yepe3 HEMOIBIKHYIO
KalMWUISIPHO-TIOPUCTYIO MIEPETOPOJIKY MO/ IEHCTBUEM BHEIIHETO HIEKTPUIECKOTO TOJISL.

2. Kak Ha3bIBaIOTCS SIBJICHUS TTPOTHUBOIIOIOXKHBIE 3JIEKTPOGOPE3y U AIEKTPOOCMOCY?
3. — Ha3bIBAIOT SIBJICHHE, B KOTOPBIX OOHAPYKUBACTCSI B3aUMOCBSA3b MEXIY
OTHOCHUTEJIbHBIM IepeMelieHrneM a3 B JUCTIEPCHBIX CUCTEMAX U AJIEKTPUUYECKUM IOJIEM.
4. B yem 3aKIII0ueHa MPUYNHA JIEKTPOKHHETHIECKHUX SBJICHHI. BpiOepuTe mpaBuIbHBIC OTBETHI:
a) B mpOTHBOMOJIOKHOCTH 3HAKOB 3apsiIOB TBEPIOW YACTHUIIBI U KHJIKOW JUCTIEPCUOHHON
cpenbl
b) B Hanuuue IBOWHOTO 3JEKTPUYECKOTO CIIOS HA MOBEPXHOCTHU pasjena (a3
c) O6a BapuaHTa BepHbIE
5. Ilepeuncnute ocHOBHBIE Teopuu cTpoeHus IC.
6. Kakue U3 npeyioxKeHHbIX ONPEACTICHU OTHOCATCS:
1) k addexry KBunke 2) k addexry Jopua
a) SIBieHHe BO3HMKHOBEHHS Pa3HOCTH MOTEHIMAIOB Ha AJICKTPOJAaX, PACIOJI0KEHHBIX IO
00ernM CTOpOHaM HEMOJBMKHOU KalUJUISPHO-TIOPUCTOM MEeperopoAKd Mpu MpoAaBIUBaHUN
yepe3 Hee KUAKOCTH
b) TlepemenieHre KOJUTOMIHBIX YACTUI[ U TUCIIEPCHOHHOMN CPEJIbI MO ACHCTBUEM BHEIIHETO
ANEKTPUUECKOTO TOJISt
C) SlBieHWe BO3HHUKHOBCHHS MOTCHIIMAIOB Ha 3JEKTPOJaX, PACIOJ0KEHHBIX Ha pa3HON
BBICOTE B COCY/I€, B KOTOPOM MPOUCXOIUT OCEIaHHe YCATUIL JUCTIEPCHOM (asbl.
7. I'paHn1Ia CKOJIBXKEHHUS — 3TO
a) TeomeTpuueckas TOBEPXHOCTb, IO KOTOPOHW TMPOUCXOAUT paszeieHue («paspbiB»)
MUILIEIUIBI HA KOJIJIOUJHYIO YacTUIly U nuddy3HbIi cnoil mpu ABMKEHUU €€ MO AeHCTBUEM
AIEKTPUYECKOTO OIS
b) Teomerpuueckas MOBEPXHOCTb, MO0 KOTOPOM MPOMCXOIUT «Pa3pbIBy» MHUIEIUTBI HA AAPO U
aJIcOpPOIIMOHHBIN CIIO MPOTUBOMOHOB
c) Teomerpuueckas MOBEPXHOCTb, MO KOTOPOH IMPOUCXOJUT pa3JeicHHE MHUICIUIBI Ha
arperaT ¥ NOTEHLIHAJIONPEIEISIOIINE HOHBI

43



d) Teomerpuueckas MOBEPXHOCTh, IO KOTOPOI MPOUCXOUT pa3eiICHUE MUIICIIIBI HA PO U
i dy3HBIiA CI10# TPOTUBONOHOB
8. Kakumu 1ByMs BUAaMu CUJI CBSI3aHBI aICOPOIIMOHHBIEC TPOTUBOUOHBI C 3apsSHKCHHON TBEPAOH
yacTuuen?
9. Kak Ha3pIBaeTCsi HOHHOE MaJIeHHE IOTCHIINANA B IBOMHOM 3JICKTPUYECKOM clioe?
10. Kakwe MeToApl MCHOJB3YIOTCS JUISI ONPEICICHUS DIEKTPOKMHETHYECKOTO IOTEeHIHana?
[TpuBenure hopMyIbl [T pacyera.

Pazgen 4. «¥Y cTOMYHUBOCTD IMCIEPCHBIX CHCTEM»
Tema «¥Y cToii4uBOCTE AMcHePcHBIX chucTeM. Koarynsauus»
KonnoxkBuym Ne8.

Bapuant Ne 1

1. CnocoOHOCTH KOJUIOMIHON CUCTEMBI COXPaHATh AUCIIEPCHOCTD, T.€. pa3Mep YacTHUIl BO
BPEMEHU, HA3BIBAECTC. . ..euvennennnen..
Koarynsnnei Ha3bIBa€TCA..........evenneen...
3. Uro Ha3pIBaeTCS MOPOTOM KOATYIISIIUU:

a) 00beM 30151, KOTOPBIA KOAryJIHpyeT MO JEHCTBHEM | MOJISI SJIEKTPOJINTA;

0) MHHUMAaJIbHAs! KOHIIEHTPAIHSI AJIEKTPOJINTA, TIPH KOTOPOH HAYMHAETCS KOATYIISIIHS;

B) 00a BapuaHTa.
4. Koarynsamnusi — 5T0 cCaMOTPOU3BOJIbHBIN MPOIIECC, KOTOPHIN MPUBOINT:

a) K YMEHbILIEHUI0 MeX(a3HO! MOBEPXHOCTH;

0) K yBeTMUEHHIO MeK(Pa3HOM MOBEPXHOCTH;

B) K YMEHBIIIEHUIO CBOOOHON MMOBEPXHOCTHON IHEPTHUH;

T') K YBEJIMYEHUIO CBOOOTHOM MOBEPXHOCTHON YHEPTHUH.
5. Kakoe u3 nepeuncieHHbIX onpeaenennii mogunnsercs npasuity [ymnbia-INapau:

a) yeM OOJIbIIIe 3apsi/l KOAryJIHpPYIOIIEero HOHA, TEM OOJIBIIE KOAryJIUpYyIOIIas
CIOCOOHOCTH AJIEKTPOJIUTA;

0) KOaryJIMpyoIiuM HOHOM SIBJISIETCS] HOH 3JIEKTPOJINTA, UMEIOLIUH 3HAK 3aps/a,
MIPOTUBOMOJIOKHBIN 3HAKY 3apsaa KOJJIOUTHOW YaCTULIBI;

B) KOAryJaupyroluM AeiicTBUeM 00J1a1aeT TOT HOH AJIEKTPOJIUTA, KOTOPBIN HMEET
3apsi]] OJTHOMMEHHBIN 3apsly KOIOUAHON YaCTHUIIBL.

N

6. Kakumu cBOMCTBaMHU HOHA OTIPEICISIETCS €r0 KOATyIHUPYOIIas CHJIa:
a) 3HaKOM 3apsijia NOHA;
0) BEJIMUMHOM 3apsia HOHA;
B) pa3MepoM HOHa;
T') BCE MEePEUUCIICHHOE.
7. Kakwue u3 nepevynciIeHHbIX YPaBHEHUH UCIOIb3YIOTCS B KAYECTBE KOJUYECTBECHHOM
XapaKTEPUCTUKH KOATYJISIIHH:

dv Z
W=——. a=2.
3) dr’ 0 Z '
1 1
B)VK:CK; r) CK:(Z(F)

8. dakTopsl arperaTuBHON YCTOMYMBOCTH JUCTIEPCHBIX CUCTEM MOAPA3IEIAIOTCS Ha:
1) TepMOAMHAMUYECKHUE;
2) KUHETUYEeCKUE
Kakue u3 nepeuncieHHBIX PaKTOPOB OTHOCATCS K MEPBOMA, a KaKue KO BTOPOUA:

a) DIIEKTPOKUHETHUECKHE;,
0) ancopOIMOHHO-COTbBATHBIE;
B) SHTPOTIHIHBIC;
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I') CTPYKTYpPHO-MEXaHUYECKHUE;
1) TUPOTUHAMUYECKHE.
9. Ilpu Koaryasuu 30515 IEKTPOIUTAMU PA3THYAIOT:
a) HEUTPATU3ALMOHHYIO KOAryJIALIHNIo;
0) KOHLIEHTPAIIMOHHYIO KOAryJISIIHIO;
B) CMECBIO JIBYX DJIEKTPOJIUTOB;
T') SIBJICHUE HETIPABIIILHBIX PSI/IOB;
1) BCE [IEPEUNCIICHHBIE.
10. UanuddepeHTHBIH STEKTPOITUT — 3TO. .. veneeneenenennnnns

BapuanTt Ne 2
1. CriocoOHOCTH KOJUIOMAHOM CUCTEMBI COXPaHITh PABHOMEPHOCTh paclpe/iesieHus
JMCTIEpCHOM (a3bl B JUCTIEPCUOHHOMN CPEAE HAZBIBACTCS. .. .uuveneeneennennnen
2. Yrto Ha3bIBAETCS MOPOTOM KOATYIISIINU:

a) 00BEM 301151, KOTOPBIM KOaryaupyer HoJ IeicTBUEM | MOJIS 2IEKTPOIIUTA;

0) MUHUMAaJbHAs KOHLEHTPALUS AIEKTPOJIUTA, IPH KOTOPOH HAUMHAETCS

Koaryisdanus,
B) 00a BapHaHTa.
3. Ha3oBuTe npuunHbI, KOTOPEIE MOTYT IPUBECTH K KOATYJISIUN KOJUIOUTHOMN
CHUCTEMBI.

a) HarpeBaHue U OXJIAXKICHUE;
0) neiicTBHE IEKTPOMArHUTHBIX MOJIEH;
B) MEXaHUYECKOE BO3/ICHCTBHC;
I) IeiicTBUE BUIUMOTO CBETA,
1) 00TydeHHUE DJIEKTPOMAarHUTHBIMHU YaCTHIIAMM;
€) 100aBJICHUE DIICKTPOIUTOB;
K) BCE BBIIIIE TIEPEUNCIICHHOE.
4.  Koarynsmus — 3TO caMOIPOU3BOJIBHBIN MPOIIECC, KOTOPBIM MPHUBOIUT:
a) K YMEHbILIEHUIO0 MeX(a3HOH! MOBEPXHOCTH;
0) K yBEeITMYCHHIO MeK(Da3HON OBEPXHOCTH;
B) K YMEHBIIECHUIO CBOOOHOM MOBEPXHOCTHON IHEPIHH;
T') K YBEJIMYEHUIO CBOOOJHON TOBEPXHOCTHOM YHEPTUHU.
5. Kakoe u3 nepeuncieHHbIx onpeneneHuii noguunsercs npasuiy Llynsia-Iapau:
a) yeM OoJIbLIE 3apsi/l KOATryJIHUPYIOLIEro HOHA, TeM OO0JIbIIe KOaryaupyromas
CIOCOOHOCTH AIIEKTPOJIUTA;

6) KOaryJmmpyromumM HOHOM SBJISICTCA UOH 3JICKTPOJINTA, MMEIOIIUN 3HAK 3apsaa,
HpOTI/IBOHOJIO)I(HbIﬁ 3HaKy 3apsja KOHHOHﬂHOﬁ qaCTHIbI,

B) KOAQryJupyroIluM AeiicTBHEeM 001a1aeT TOT HOH AJIEKTPOJIUTA, KOTOPBIN HMEeT
3apsi] OJHOMMEHHBIN 3apsly KOJIOUAHON YaCTHUIIBI.

6. Kakumu cBoiicTBaMu MOHA OTIPEIENAETCS €ro Koaryaupyrolias Cuia;
a) 3HAKOM 3apsija HOHa;
0) BEeTUYMHOM 3apsaa HOHa;
B) pa3MEPOM HOHA;
T') BCE IEPEUNCIICHHOE.

7. Kaxkue u3 nepeuncieHHbpIX ypaBHEHUM UCTOIbB3YIOTCS B KAUECTBE KOJIMYECTBEHHOMN
XapaKTEPUCTUKH KOATyJIALUU:
dv Zg,l)
W =——. 6) & =—%;
dr Z
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1 1
B) Vi = ; N Ci=a|—5|
C, z
8. @akTOopsl arperaTuBHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM IIOAPA3IEIAI0TCS Ha:

1) TepMOAMHAMUYECKHUE;

2) KUHETUYECKUE.
Kakue 13 nepeuricieHHbIX PaKTOPOB OTHOCSTCA K IIEPBOM, a KaK1e KO BTOPOA:
a) ANEKTPOKUHETUYECKHUE;
0) ancopOIMOHHO-COJILBATHBIC;
B) SHTPOIIUIHBIE;
I') CTPYKTYpPHO-MEXaHUYECKHUE;
1) TUPOTMHAMUAYECKHE.
9. [Ipu xoaryisuu 30515 JMEKTPOIUTAMU PAZINYAIOT:
a) HEUTPATU3aLMOHHYIO KOaryJIAIIHNIo;
0) KOHIIEHTPAIIMOHHYIO KOATYJISIIHUIO;
B) CMECBIO JIBYX DJIEKTPOJIUTOB;
I') sIBJICHUE HETPABUIIBbHBIX PAJIOB;
1) BCE MIEPEUUCIICHHBIE.
10. HeunaudpepeHTHBIN 3MEKTPOTUT — 3TO.....uvneenenaenn..

Kpumepuu oyenku Konnokeuymos:

Kaxnpiii koyutokBuyM orieHuBaetcs: i O/0-3 - MakcHMaIbHOE KOJMYECTBO OaJIoB - 6
0aJToB 3a KOJUTOKBUYM (6*8=48), MUHMMaIbHOE KOIMYECTBO — 4 Gasta 3a KoJIokBuyM (4*8=32).
Jlns 3a0uHOi (OpMBI OOyuUeHHS: MakcuMaiabHOe 15 OammoB 3a kosutokBuym (2*15=30),
MuHHUManbHOEe 100a10B 3a KoJutokBuyM (2*10=20)
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MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit ®denepanuu
HwxHeKkaMCKH XUMHKO-TEXHOJIOTUIeCKH HHCTUTYT ((priuai)
(beneparbHOTO TOCYIAPCTBEHHOTO OIO/PKETHOTO 00pa30BaTEILHOTO YUPEIKICHHS
BBICILIETO 00pa30BaHuUs
«Ka3zaHCkuii HAIlMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKHIT YHUBEPCUTET)
Dakynvmem- mexHOA02U4EeCKULL
Kagheopa - buomexnonozuu
Hamnpasnenue 18.03.01 «Xumudeckasi TEXHOJIOTHSDY
[Ipoduns/mporpamma:
«XUMUYECKask TEXHOJIOTUSI OPTAaHUYECKUX BEIIECTB
«XUMUYECKasi TEXHOJIOTHSI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
«XUMHUYECKasi TEXHOJIOTHS MPUPOTHBIX SHEPTOHOCUTENCH U YTIIIEPOAHBIX MAaTEPHATIOB)

cemectp 4

KoMmiekT KOHTPOJIbHBIX padoT
no qucrummmae b1.0.22 «KommonaHast XuMus»

Bapmuanr 1
1) Hartucats popmyny muremis: BaCl+ NaxSO4(u36)— BaSOsl+ 2NaCl. Ilpuseaure cxemy
CTPOEHUS U JaiiTe onpeaesieHne MULIEILIbL.
2) JlaiiTe onpeneseHue TOBEPXHOCTHOMY HaTsDKEHUI0. [lepeuncnure MeToap! onpeieeHus
MMOBEPXHOCTHOTO HATSKEHUSI.
3) [lepeuncnure OCHOBHbIE TEOPUU YCTOMUMBOCTH U KOATYIISIIMU JTUOPOOHBIX TUCTIEPCHBIX
cucteM. JlaiiTe KpaTKyro XapakTepUCTUKY KaKI0W TEOPHH.
4) Ilepeuncnute OCHOBHBIE METOAbI OUYUCTKHU JUCIIEPCHBIX cucTeM. [laiiTe kpaTkoe omnucaHue.
5) CTpyKTypHO-MEXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM. THUIIBI CTPYKTYP.
6) OmnpeenuTe MOBEPXHOCTHOE HATSDKCHUE XKHUIKOCTH, €CITU B Karmumuipe ¢ quamerpom d=1-10"
3 M OHA MOTHUMAETCs Ha BbicoTy h=32,6- 107 m. TIIOTHOCTD KUIKOCTH p =1000 Kr/M°. Kpaesoii
yroJyi cmauuBanusi ©=0°.
7) PaccuuTaiite (-oTeHIIMaN YacTUIl MTOJUCTUPOIBHOIO JIATEKCa: CMEIEHHE [[BETHOW IPaHMIIbI
30711 a mpH smekTpodopese coctaBiseT 2,5-102 M 3a Bpems t, paBHoe 60 muH. HampsixeHne,
MIPUJIOKEHHOE K KOHIIaM 3iekTponoB, E=115 B. Pacctosnue mexay snekrpoaamu L=0,55 wm.
JIM3/IEKTPUYECKYIO IPOHULIAEMOCTD CPeJIbl IIPUHATHL paBHoit 81. Baskocts cpeapt 1 =1-103Ia-c.
DnekTpuyeckas KoHCTaHTa € =8,85- 107°d/m.
8) Peonoruueckue cpoiictBa 20%-HOW cycrieH3ud OEHTOHUTOBOM IJIMHBI B HCCIEAYEMOM
WHTEpBaJIe HArPY30K OMHCHIBAIOTCSI PEOJIOTUYECKON MOJIENbIO, COCTOAIICH M3 MOCIEA0BATEIBHO
COeMHEHHBIX aneMeHTa ['yka u mozenu KenbBuna-Qoiirra co cieqyrolMMU MapamMeTpaMmu:
MOydb ynpyroctu sinementa I'yka E=1,5-10° Ila; momyas snactuunoctd Es=1,3-10° Ila;
BA3KOCTh eMeHTa HbroTona n=1,2-10° Ila-c. Paccuuraiite nedopmaiuio, pa3sBUBaIONIYOCS B
cucreme 3a 100 ¢ npu Hanpsbxenuu casura P=10 I1a.
9) Tema pedepara: «Kosnouansie ITAB. Kputnueckass KoHLIEHTpalysi MULEIO00pa30BaHMSL.
[Tpumenenune ITAB». (o6bem pedepara 5-10 muctoB ¢opmara A4, MOXKHO B PYKONHCHOM
BapHaHTE).

Bapmuanr 2
1)Hamucare dpopmyny muneruist: BaClo(u36)+ Na:SO4— BaSO4l+ 2NaCl. [Ipusenure cxemy
CTPOEHHUS U JaiiTe orpeielieHue MULIEILIBI.
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2) Xumuueckas aacopobuus. OcobenHoctu xemocopOruu. uTerpanbaas u quddepeHnnanbHas

TEIUIOTA aJICOPOITHH.

3) CBoGogHOIMCTIEpCHBIE cucTeMbl. 3akoHbl HbtoToHa, [lyaseiins, Ditnmreiina. XKuakoobpasHbie

CTPYKTYpPUPOBAHHBIE CUCTEMBI.

4) Kakue sBiIeHUS Ha3bIBAIOTCA JIIEKTpOKMHEeTHUecKuMu? JlaiiTe ompenesneHne OCHOBHBIX

AJIEKTPOKUHETUYECKUX CBOMCTB.

5) beictpas u mennennas xoarysus. akTopsl yCTOHYUBOCTH JIMOPOOHBIX 30JIEH.

6) Ancop6mus pactBopeHHoro B Boje [TAB Ha MOBEpXHOCTH PTYTh - BOJAA TOTYUHSETCS

ypaBaeHuto Jlearmropa. [Ipu konnenTpanuu [TAB 0,2 MoJIb/JT cTENeHb 3aNI0JHEHUS IOBEPXHOCTH

©=0,5. PaccunTaiiTe HOBEpPXHOCTHOE HATSLKEHUE PTYTH Ha rpaHulie ¢ pactBopoM mipu 298 K u

kounentpamuu [IAB B pactBope 0,1 monw/i. [IpenenpHOe 3HAYCHHE IUIOMAIM, 3aHUMACMOU

Mostekynoit [IAB na moBepxuocTH, So=0,20 HM?, HOBEPXHOCTHOE HATSKEHHE PTYTH HA TPAHHUIIE C

BO10# paBHO 0,373 Jlx/M>.

7) IlpoBepbTe NPUMEHUMOCTb TEOPUHM ObICTPOH Koarymsauuu (Teopur CMOIYXOBCKOIO) K

KMHETHKE Mpolecca Koaryasuu ruapo30s 30101a. HayanpHas ynciieHHas KOHLEHTpalus 30715

v0=20-10%4actury/m®; t — Bpems oT Hauanma koarymsiuu. Omnpefenute rpaduuecKd BpeMs

oJIOBUHHOM Koaryisiiuu 301 ©,eciiu T=300 K. JlaHHBIE 1T0 KHHETHUKE KOATYJISAIIUN CIICIYOIIHE:
 Coreeee e, 0 30 60 120 480

v-10" qacTuym® .. .. 20,0 14,7 10,8 8,25 3,00

8) PaccumTaiiTe MOJEKYIAPHYIO MAacCy MOJMBHHUIOBOTO CIUPTA MO JaHHBIM BHUCKO3HUMETPHH:
xapakrepuctuueckas Ba3kocTh [1] =0,15. Koncranrtsl ypaBHenus Mapka — ['yBUHKa COCTaBISIOT
K=4,53-10%; a =0,74.

9) Tema pedepara: « Kommouansie [IAB (moBepxHOCTHO-akTHBHBIE BemiecTBa). Kiaccudukarms.
CaoiictBa BoaHbIx pactBopoB ITAB.» (o0veM pedeparta 5-10 muctoB dopmara A4, MOKHO B
PYKOTIMCHOM BapHaHTE).

Bapuanr 3
1)Hammmcatb opMyiry MUTIEIUTHL:
2 NaAuO,(u36)+ 3HCOH+ Na,COz—2Au + 3HCOONa + NaHCO3 +H>O. IlpuBeaute cxemy
CTPOEHUS U JJaiiTe onpeielieHne MULEILIBI.
2) Knaccudukanus qUCIepCHBIX CUCTEM IO 001eMy TPU3HAKY.
3) Kakue BemectBa Ha3piBatoTes [IAB? Ycnosus ais [TAB. Hx knaccudukanms.
4) CTpyKTYpHO-MEXaHUUECKHE CBOMCTBA AUCTIEPCHBIX CUCTEM. THITBI CTPYKTYD.
5) Uto takoe xoarynsius? Kakue dhakropsl MOTYT ee BbI3BaTh? UTo Takoe mopor
KOAryJisiiuu?
6) Onpenenure MOBEPXHOCTHYIO aKTUBHOCTh MACJISTHOW KUCIIOTHI Ha TPaHUIIE PAaCTBOP — BO3IYX
npu 283 K 1o crienyromuM JaHHbIM:
C, kmop/M® ... 0,00 0,02 0,05 0,10 0,50
61073, Jlax/m? ... 74 69 64 60 44

7) Paccumraiite pazmep 4aCTUI] JUOKCHIA KPEMHHS, €CIIH U3BECTHO, YTO BPEMsI UX oce/laHus t Ha
paccrosuue h=102 M cocTapiseT 60 MuH.

I[InoTHOCTH AUcHepcHOit Basbl p =2,7-10° u mucnepcHoii cpept po = 1-10° kr/m®; BaszkocTh cpesibl
n=1,5-10%a-c.

8) YacTuisl 6eHTOHMTa AucnepcHocThio D=0,8 MxM™ ocenaior B BojHO cpejie Mo AeiicTBUEM
cunbl TsDkectH. Ompenenute BpeMmsl ocefaHust t1 Ha paccrossaue h=0,1 M, eciu MIOTHOCTH
6entonuta p=2,1 r/cm®, muotHOCcTh cpeasl po=1,1 r/em®, BaskocTh cpeapl N=2-107 ITa-c. Bo
CKOJIBKO a3 ObICTpee OCSAYT YacTHULbl Ha TO )K€ PAcCCTOSHHE B LEHTPOOEKHOM II0JIe, €CIU
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HayvalbHOE PACCTOSIHUE OT OCcH BpamieHus Xo=0,15 M, a ckopocts Bpamenus nentpudyru n=600
o0/c.
9) Tema pedepara: «Ctyaau u cryaHeoOpasoBanue. Mx cBoiictBa. [Ipumenenue. ». (00beM
pedepara 5-10 muctoB popmaTta A4, MOKHO B PyKOIIMCHOM BapUaHTE).

Bapmuanr 4
1) Hartucats popmyny muremibr: As,O3+ 3 HaS(u36)— 3 HoO +As;03!. Tpuseaure cxemy
CTPOCHUS M JJANTE OIpeIeIEHNEe MULICILTBI.
2) Ilepeuncnaure OCHOBHBIE METOJbI IOJIydEHUS MAMCIEPCHBIX cucrteM. JlaliTe KpaTKyro
XapaKTePUCTHUKY.
3) Ilepeuncnure OCHOBHBIE TeOPHUH anacopOiuu. JlaiiTe onmucaHue TEOPUU MOHOMOJICKYISIPHOI
agcopOimu JIeHrmiopa.
4) Knaccudukanuys JUCIEpCHBIX CUCTEM 10 YaCTHOMY IIPU3HAKY.
5) U3znoxuTte 0OCHOBHBIE TPaBHIIa KOAryJISLIUH.

6) IIpu ancopbunu a3ota Ha akTUBUpOBaHHOM yriie npu 220 K mosyueHsl cieayronie JaHHbIe:
p,a............ 1870 6100 18000 33000 70000

a-103, M3/ ... 5 14 23 32 41

IInoTHOCTH Ta3006pasHoro asota p =1,25 kr/m. TlocTpoiiTe n30TepMy aaCOPOIMK B THHEHHBIX
KoopanHaTax. PaccuuTaiiTe KOHCTAHTHI a» U K ypaBHeHHs JI3Hrmiopa. Onpesenure yaeabHYIO
MMOBEPXHOCTh aKTUBUPOBAHHOTO YTJIS.

7) PaccunTaiiTe SHEpPrUI0 MPHUTSHKEHHS YACTHII KBapIa co cpexHuM paamycom r=1-10% m B Boze

IpU paccTosTHUU Mex 1y HuMu h=10 HM, UCT0JIb30BaB ypaBHeHHE ["amakepa
Ar

Up= —
P 12n

KOHCTaHTY MONEKYIAPHBIX CHI A TIpHHATH paBHoii 0,5 10720 Tx.
8) Paccunraiite 37IeKTPOKMHETHYECKHUI MOTEHITMAT HA TPAHUIIE KEPAMUYIECKUN (PHIIBTP- BOJTHBIN
pactBop KCI, ecnu mpu mpoTekannu pactBopa noj gasinenreM p=3,1 -10* I1a motenrman Teyenus
cocrapmn U=1,2 - 102 B. CaoiictBa ucrmepcHoHHONW cpeapl npu  298K:  ynenbHas
snextponposoaHocTs ®= 0,141 Cv-m? (0,01 M pacteop KCI), Baskocts n= 8,94 -10™ Ia-c,
OTHOCHUTEJIbHAs JUAJIEKTPUUECcKas MPOHUIIAeMOCTh €= 78,5.
9) Tema pedepata: «PacTBOpbI BBICOKOMOJIEKYJSIPHBIX cOenMHeHMH. WX Kiaccudukarus.
Crpykrypa makpomoiekyn BMC. CroiictBa pactBopoB BMCy». (06bem pedepata 5-10 nuctoB
¢dbopmara A4, MOKHO B pyKOTIMCHOM BapHUaHTE).

Bapuant 5
1) Hancats hopmyny mutesuisl: KoSOs +BaCla(n36)— BaSOsl+ 2KCI. ITpuseaute cxemy
CTPOEHUS U JJaiiTe ONpeIeIeHHe MULIEILITBI
2) [Iloustue o0 azacopbuuu. Dusmueckas u xumudeckas ajacopOuuu. Ilepeuncnure
KOJIMYECTBEHHBIE XapaKTEPUCTUKU aJCOPOLIUU.
3) CxemaTH4ecKd HAYEPTUTE KPUBYIO OCAKICHUS U KPUBYIO pacHpeeleHUs MOIUAUCIIEPCHON
cuctembl. JlaiiTe onucaHne KpUBbIX.
4) Iornomenue (abcopbuusi) cBera. 3akoH byrepa-Jlambepta-bepa.
5) Kakue cTpyKTypbl Ha3bIBAIOT KOATYISIIIHOHHBIMU? UTO Takoe TUKCOTPOTIHUS M CHHEPE3UcC?
6) BelunciuTe yuenbHYIO NOBEPXHOCTb YrOJALHOH NbLIM ¢ auameTpoM yactuil 0=8-10° .
[notrocts yras p =1,8-10° kr/m®,
7) Paccuuraiite (-mOoTEHIIMAN YaCTUIl TIOJUCTUPOJIBLHOTO JIATEKCA: CMEIIeHNE [IBETHON TPaHHIIbI
30115 @ Tpu snexTpodopese coctansger 2,5-107% m 3a Bpems t, paBHoe 60 muH. Hanpsxenue,
MIPUJIOKEHHOE K KOHIIaM 3ekTpoaoB, E=115 B. Pacctosnue mexnay snekrpoaamu L=0,55 wm.
JIMBIIEKTPUYECKYI0 MPOHUIIAEMOCTh Cpe/ibl IPUHATH paBHOM 81. Bsaskocts cpenpl =110 IMa-c.
DnekTpuyeckas KOHCTaHTa € =8,85: 102d/m.
8) IToTok cBeTa ¢ ATMHOM BOJHBI A=528 HM, Ipoxos yepe3 sMmynbeuto CCL4, B Boge TOMIIMHON
ciost 1=5 cM, ocnabmnsieTcst B pe3ylibTaTe CBETOpACCEsTHUS B IBa pa3a. Paccuuraiite pamamyc
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4acTHUIl JUcTIepcHOM (a3bl, eciiu ee 00beMHOoe coaepxkanne Cv=0,8 %, moka3aTenb MpeToMICHUS
CCL4 n1=1,460, Bogst Np=1,333. CBet paccenBaeTcs B COOTBETCTBUU C YypaBHeHUEM Panest u
ocnabisercs o 3akony byrepa-Jlambepra-bapa.
9) Tema pedepata: «CuctemMbl ¢ Ta30BOH JTUCHEPCHOHHON cpenoi. Ansposzomu. Ux
knaccudukaius. Metoael momydenus. OOIIasi XapakKTepuCTHKa a’po3oiieid ». (00beM pedepara
5-10 muctoB hopmara A4, MOKHO B pyKOITHCHOM BapUaHTE).

Bapuanr 6
1) Hatucats popmyny muriemibt: 2H2S(u30)+ SO2.— 3S1+ 2H,0. [IpuBeaure cxemy CTpoCHUS U
JTATE OINPENIETECHUE MULEIUIBI
2) Uto Takoe ceIMMEHTAIlMOHHAsI YCTOMYUBOCTh KOJUIOUIHBIX CUCTEM. B ueMm cocTouT siBlieHHE
CcelMMEHTaluu. MeTos ceJMMEHTAllMOHHOTO aHaIK3a.
3) Ilepeuucnure OoNTHYECKHUE METOJBI UCCIEAOBAHHS KOJUIOMIHBIX PacTBOPOB. JlalTe KpaTKyro
XapaKTEPUCTHKY.
4) TlepeunciauTe MOJIEKYISIPHO-KUHETUYECKHUE CBOMCTBA JIUCTIEPCHBIX CUCTEM.
5) U3noxunTe OCHOBHBIE TEOPUU aICOPOIUH.
6) Omnpenenurte BSI3KOCTh MNIMIIEPUHA, €CIH OH U3 BUCKO3UMETPA BBITEKAET Yepe3 Kauuisip.
Pajuyc kamumisapa r=1-10 m, rmna kanumspa 1=6-102 m. Cxopocts Teuenns 14-1070v%/c
non pasienrem P=200 Ila.
7) PaccumTaiiTe MOJIEKYISIPHYIO MacCy MOJWBUHUIOBOTO CIHUPTA MO JAHHBIM BHCKO3UMETPHH:
xapakrepucruueckas Ba3kocTh [1] =0,15. Koncrantel ypaBHenus Mapka — ['yBUHKa COCTaBISIOT
K=4,53-10%; a =0,74.
8) Paccumraiite Tomuny 1ud@y3HOTO HOHHOTO CII0SI A Ha TTIOBEPXHOCTH YaCTHI] CylIb(aTa
Oapus1, Haxoasmuxcs B BogHoM pactBope NaCL kormeHnTpanueid 25 mr/ir. OTHOCHTEIIbHAS
JUAJIEKTpUYECKas MPOHUIIAEMOCTh pacTBopa npu 288 K paBHa £€=82,2.
9) Tema pedepara: «llomudnexrposutel. benku. benkn xak BMC. Ilpumenenue
MOJIMAIIEKTPOIUTOB.». (00beM pedepara 5-10 muctoB dopmara A4, MOXKHO B PYKOIHCHOM
BapHaHTe).

Bapuant 7
1) Hammcars dopmyny wunemisl:  3Ks[Fe(CN)s] (u36)+ 4FeCls—FesFe(CN)e]sd+
12KCIL.IIpuBeauTe cXeMy CTPOEHHUS M JaliTe OMPEAEICHIE MULICIUIBL.
2) Kak BeIrIsAUT H30TepMa MoBepxHOCTHOTO HaTspkeHus it [TAB,ITMAB u [THAB?
3) IlepeuncauTe MOJEKYJISIPHO- KHHETHYECKHUE CBOMCTBA IUCIEPCHBIX cucTeM. JlaiiTe kpaTkoe
OTHCAaHUE KaXI0ro.
4) Kakue TUIIBI CTPYKTYpP XapaKTEPHBI ISl TUCHIEPCHBIX CUCTEM.
5) B uem 3akrodyaeTcs KOJIMYECTBEHHBIN TUCIIEPCHOHHBIN aHanu3? [lepedncinte MeTo b1
KOJIMYECTBEHHOTO aHaln3a. MeTo  CUTOBOTO aHaIH3a.
6) Onpenenure MOBEPXHOCTHYIO aKTUBHOCTh MACJISTHOW KUCIIOTHI Ha TPaHUIIE PAaCTBOP — BO3IYX
npu 283 K 1o cienyromuM JaHHbIM:

C, kmob/M® ... 0,00 0,02 0,05 0,10 0,50
61073, Jlax/m? ... 74 69 64 60 44

7) BbluucIouTe YAENbHYIO TOBEPXHOCTH YrOJBHOW TBUIM ¢ auameTpoM wacTur 0=8-10° M.
[notHocts yras p =1,8-10° kr/m®,

8) IIpu u3ydyeHUM CTPYKTYPHO-MEXaHMUYECKHX CBOMCTB rpaUTOBBIX MACT IIyOHMHA HOTPYKEHUS
KOHyca 1actomerpa Pebunyepa cocrasisuia h=2 mm npu Harpy3ke F=3 H. Koncranra konyca
KL=0,4. PaccuunTaiite npeaenabHOE HANPsDKEHUE CABUra rpaUTOBON MACTHI.

9) Tema pedepata: «CucTeMbl € Ta30BOW AMCHEPCHOHHOW cpenoi. Aspo3onu. MexaHuKa
aspo3soseil. Meroapl paspymenus. [Ipumenenue ». (00beM pedepara 5-10 nuctoB popmara A4,
MO>KHO B PYKOIIICHOM BapHaHTe).

Bapuanr 8
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1) Hammucate popmyny murnemns: K2SO4(u360) +BaCl.— BaSOsl+ 2KCI. Tlpusenure cxemy
CTPOCHUS U JJAlTe OIpeesIeHIE MULISIUTBI
2) 3aBUCUMOCTb IMOBEPXHOCTHOT'O HATSXKEHMS OT KOHILIEHTPAIMU PACTBOPA U OT TEMIIEPATYpPHI.
3) IMoBepxHocTHO-uHakTHBHBIC BeniecTBa ([IMAB). Ycenosus mist [IMAB u npuBenute mpuMeps
[MNAB.
4) Cenumentanus. CenvMeHTalMOHHAs (KUHETHUYecKas) ycroilunBocTh. [loTok nuddysun u
MOTOK CETUMEHTAITUH.
5) IlpuBeaute KnaccUpUKAIHMIO TUCTIEPCHBIX CHCTEM I10 00LIeMY MPU3HAKY.
6) Omnpenenute BS3KOCTb IJIMIEPUHA, €CIM OH U3 BUCKO3MMETPA BBITEKAET UYepe3 KaruJuisp.
Pauyc kamumisapa r=1-10° m, anuna kanuwisapa 1=6-102 m. Ckopocts Teuenns 14-10%%/c mon
nmasinenueMm P=200 Ila.
7) PaccumTaiiTe MOJEKYISPHYIO MAcCy IMOJUBUHUIOBOTO CIHMPTA MO JAHHBIM BUCKO3UMETPHUU:
xapakrepuctuueckas Ba3kocTh [1] =0,15. Koncrantel ypaBHeHus Mapka — ['yBUHKa COCTaBISIOT
K=4,53-107; a =0,74.
8) Uacturisl 6eHTOHMTA JucriepcHocThio D=0,8 MkM™ ocenatoT B BOJHOI cpesie moj feicTBUEM
cunbl Tskectd. Ompenenute BpeMmsi ocefanust t1 Ha paccrosiHue h=0,1 M, eciiu IIOTHOCTh
6entonnta p=2,1 r/cM®, muoTHOCTH cpemsl po=1,1 r/em®, BaskocTs cpeapl N=2-102 ITa-c. Bo
CKOJIBKO pa3 ObICTpee OCSAYT YacTULIbI Ha TO K€ PACCTOSHHE B LIEHTPOOEKHOM IIOJIE, €CIH
HavYaJIbHOE PAcCTOSTHUE OT ocH BparieHus Xo=0,15 M, a ckopocTh BpamieHus neaTpudyru N=600
o0/c.
9) Tema pedeparta: «CucrteMbl ¢ Ta30BOM AWCIEPCHOHHOUN cpemoit. Aspozonu. MexaHuka
a’pozotieii. Metoapl paspymienus. [Ipumenenue ». (00bem pedepara 5-10 auctoB dhopmara A4,
MO>XHO B PYKOTIICHOM BapHaHTe).

Bapuant 9
1) Hamucarp ¢popmyny munesuist: BaClo(n36)+ NaxSOs— BaSO4l+ 2NaCl. Ilpuseaure cxemy
CTpOEHUS U JaiiTe onpeaesieHne MULIEILIbL.
2) Knaccudukamnus AUCTIEPCHBIX CHCTEM 110 00IIEMY M YaCTHOMY TPU3HAKY.
3) IloBepxHOCTHOE HaTsDKeHHE. Pa3sMepHOCTh. DKCIIEPUMEHTAIbHBIE METOJbI OTpEaCTICHUS
MMOBEPXHOCTHOTO HATSKEHUSI.
4) IlepeuncanTe ONTHYECKUE CBOMCTBA KOJUIOUAHBIX CUCTEM.
5) KakuMm 3akoHaM MOTUUHSIOTCS CBOOOTHOIUCTIEPCHBIE (0€CCTPYKTYPHBIE) CUCTEMBI?
Hanumure ypaBuenust Hetorona, [lyaseitns n DiHTeliHa.
6) OmnpeenuTe MOBEPXHOCTHOE HATSHKCHUE XKHUIKOCTH, €CIIM B Kanmuuisape ¢ auamerpom d=1-10"
3 M OHA MOTHUMAETCS Ha BbicoTy h=32,6- 107 m. TIIOTHOCTD KUIKOCTH p =1000 Kr/M°. Kpaesoii
yroJy cmauuBanusi ©=0°.
7) llpoBepbTe NPUMEHUMOCTb TEOPHH OBICTPOH Koarymsauuu (Teopur CMOIYXOBCKOTO) K
KMHETHKE Mpollecca Koaryasiuu ruapo30is 30j0Ta. HayanpHas ynciienHass KOHLIEHTpaLus 30515
v0=20-10%uacTuiy/m®; t — Bpems oT Hawama koarynsnuu. Onpenenute rpaguyecku BpeMms
MOJIOBUHHOM Koarymsiiuu 301 ©,ecnu T=300 K. JlaHHbIE 110 KHHETHUKE KOATYJSAILUHU CIIEAYIOIIUE:

| SN 0 30 60 120 480

v-10 wacTuiym® ... 20,0 14,7 10,8 8,25 3,00

8) PaccuuTaiite Tonmmuuny 1udGy3HOT0 HOHHOTO CI0sI A Ha TOBEPXHOCTH YaCTHIL Cylb(daTa 6apus,
HaxonmsAmmxcss B BogHoM pactBope NaCL konnentpammeidt 25 wmr/n.  OTHocuTenbHas
IURJIEKTPUUECKas MPOHUIIAEMOCTh pacTBopa npu 288 K paBHa £=82,2.
9) Tema pedepara: «Cucrtembl ¢ XUAKOW U TBepAoill aucnepcHod ¢azoil. CycneHsuu.
Knaccugukanus. Metos! noaydenusi. CBoicTBa pa30aBiIeHHBIX CyclieH3Uul ». (00beM pedepara
5-10 nuctoB popmara A4, MOXKHO B pyKOITUCHOM BapHAHTE).

Bapuant 10
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1) Hanmcare dopmyny wmunemisi: 3Ks[Fe(CN)s] + 4FeClz (u30)—Fes[Fe(CN)e]sl+ 12KCI.
[IpuBenuTe cXeMy CTPOEHUS U JATe ONPEICITCHUE MULIECIUIBL.

2) Ilepeunciure OCHOBHBIC Teopuu ajacopOruu. Jlaiite onucaHue TEOPUH TOIUMOJIEKYISIPHOM
agcopOiuu [onsau.

3) CTpyKTYpHO-MEXaHUYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. THIBI CTPYKTYD.

4) Kakue mytu 00pa3oBaHMsI JBOMHOIO JIEKTPUUECKOTO ci0sl BbI 3HaeTe? [lepeuncnurs.
[IpuBenute coBpemennyto Teoputo crpoeHus 1IC.

5) llepeuncnure 3MEKTPO- KHHETUIECKHUE CBOMCTBA TUCIIEPCHBIX cucTeM. JlaiiTe kpaTkoe
ONMCAHUE KaXI0r0.

6) PaccunTaiiTe SHeprur0 NPUTSKEHHS YACTHII KBapIa co cpexHuM paauycom r=1-10% m B Boze
npu pacctossHuM Mexx 1y Humu h=10 HM, ucmoib30BaB ypaBHeHue ['amakepa

Ar
Up= —
P 12h

KOHCTaHTy MONEKY/IAPHBIX CHIl A puHATH paBHOit 0,5 10720 x.

7) Paccuuraiite pazMep 4acTHI] AMOKCHIa KPEMHHUs, €CJIM U3BECTHO, UTO BpeMs UX ocefanus t Ha
paccrosane h=102 M cocTapnser 60 MuH.

I[InoTHOCTH AUcTepcHOl Bassl p =2,7-10° u mucnepcroii cpeant po = 1-10° kr/m®; Ba3KOCTH Cpeib!
n=1,5-10°Ta-c.

8) Paccumraiite ocmoTrueckoe aaBneHue 30%-Horo (Macc.)ruapo3oiis SiO2 mpu 293 K, eciu
y/lebHas TIOBEPXHOCTh YaCTHUIL Sy;= 2,7 -10° M?/KT. MIOTHOCTH YacTHI] THAPO307Is p=2,2 T/cM?,
IOTHOCTE cpexsl po=1,15 r/em®.

9) Tema pedepara: «Creimyune matepuainsl. [lopomku. CBOCTBAa MOPOMIKOB. YCTOWYHUBOCTE.
[IpakTuueckoe mpumeneHue». (00beM pedepara 5-10 mctoB hopmara A4, MOKHO B PyKOTTICHOM
BapHaHTe).

Kpumepuu oyenku Konmponvhoit pabomel:
VY4eOHBIM ITAHOM IS 3209HO# (hopMBI O0yUEHHUS MPETyCMOTPEHA O/THA KOHTPOJIbHAs padoTa.
MakcuManbHOE KOJIMYECTBO OAJIJIOB 32 MIPaBUIILHO BBIMOJTHEHHYIO KOHTPOJBHYIO paboTy — 25
0a110B, MUHMMAJIBHOE KOJIMYECTBO OaJljIoB — 15 OaylIoB.
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