MunucreperBo Hayku ¥ BbICnero odpasonamus Poceuiickoit Oejiepanuu
HuxuexaMcKuil XHMUKO-TEXHOIOTHISCKHM MHCTUTYT ((Himar)
(besiepalbHOro rocyIapcTBEHHOTO OI0/DKETHOrO 00pa30BaTELHOTO YUPEK ICHHUS]
BBICIIIEr0 00pa30BaHUSL
«Kaszanckuit nanoHaIbHBIH UCCIIC/[0BATEILCKUM TEXHOIOTHYECKHUI YHUBEPCHTET»

(HXTHU ®I'BOY BO «KHUTVY »

YTBEPXIAIO
1Ib IMpEKTopa 1o YP
M.Huxkudopona

2021r.

GOOHJI ONEHOYHBIX CPEACTB

o yumcrmimmae b1.0.22 «KoiouaHas XuMus»

HaIpaBIJICHUE I10JITOTOBKH:
18.03.01 Xumugeckas TeXHOJIOTUS
\ IPOGUIIH TOATOTOBKH:
«XHMMHYCCKAst TEXHOIOTHS OPraHMYECKUX BEIIECTBY
«XHUMHUYCCKast TCXHOJIOTHS BBICOKOMOJICKYJISIPHBIX COSTMHEHUIN »

«XMMUHCCKAs TEXHOJIOIUS IPUPOJIHBIX SHCPIOHOCUTENIEH U YIIIEPO/IHBIX MATEPHAIIOBY
(nanvmeHoBanue NpoQuiIs/crennaIu3anum)

KBaJIM(UKAIAS:
OaxanaBp
(dopma oOyueHwus:
OYHast, OIHO-3a049Has, 3204HAs

Hwuxuexkamek, 2021r.




Cocrasurens POC: el g
JloneHT Kade [psl OHOTCXHOIOTHI ' r 3.H. Hypuesa

®OC pacemoTpen 1 0100peH Ha 3ace/ianuy Kadeapbl OHOTEXHOIOTUH,
1poToko:r ot «22» mapra 2021r. Ne 7

3an. kadespoit % ~ I".C.CarzeeBa

COTIACOBAHO

IIporokon 3acejammst kadepsr HXC, peausyromnieii moAroToBKy OCHOBHOU 06pa3oBaTebHO
1POIpaMMbl, OT «24» mapra 20211, Ne 8

3an. kadejpoit %ﬂy T.B.Munneraiues

Oxcuept: orsaTcTBeHEBIN 32 OOIT,

Pazpaboruuk jronent xad. HXC
HXTH dI'EOY BO «KHUTY » ///‘ A J.Hogoxwuiora



Hepeltenb Komnemenuuﬁ u uuduxamopoe 00CHMUIICCHUA Komnemelmuﬁ C YyKaszanuem smanos qbopmupoeanuﬂ 6 npoyecce oceoernus ducuunﬂumﬂ

Komnemenuyusn: OIIK-1 Cnocoben uzyuameo, ananuszuposams, ucnoib308ams MEXAHUIMbL XUMUYECKUX PEAKYULL, NPOUCXOOSUWUX 8 MEXHOLOSUYECKUX NPOYEccax u
OKpyJHCarouieM Mupe, OCHOBbIBAACL HA 3HAHUAX O CMPOEHUU 8eujecmsd, Npupooe XUMUYEeCKOU C6A3U U CEOUCMBAX PA3IUYHBIX KIACCO8 XUMUUECKUX IIEeMEHMO8,
COeOuHeHuUll, Bewecme U Mamepuanlos.

HHnouxamopwl docmudicenuss KomMnemeHyuu:

OIIK 1.1 3HaeT TeopeTHyeCcKrue OCHOBBI XHMHUH, TPHHIIMITBI CTPOCHHS BEIIECTBA, OCHOBBI KIIACCU(UKALINN COSTNHEHHI, CTIOCOOBI TIOTYYESHHS i XUMHYECKHE CBOHCTBA
COCJIMHCHHMI, OCHOBHBIC MEXaHU3MBI MPOTEKAHUS XUMUUECKUX PEAKIIU, OCHOBHBIC 3aKOHBI U COOTHOIIECHUS (DU3MUECKON XMMHUU, OCHOBHBIC 3aKOHBI TEPMOIUHAMUKHU
MIOBEPXHOCTHBIX SIBJICHUH, CBOMCTBA TUCIIEPCHBIX CUCTEM, METOIBI UCCIIEIOBAHUS MOBEPXHOCTHBIX SIBICHUN AUCTIEPCHBIX CUCTEM.

OIIK 1.2 ymeer HWCHOIB30BATh XMMHYECKHE 3aKOHBI, CIPAaBOYHbIE NaHHBIE W KOJWYECTBEHHBIE COOTHOIICHHS B XHMHYECKHX PEAKIUAX IS PEIIeHHS
mpodecCHOHANBHBIX 3a/1a4, TPOTHO3UPOBATh BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha PABHOBECHE, COCTABIIATH KWHETUUECKUE YPaBHEHHS, KIaCCUPHUIIMPOBATH 3IEKTPOIBI
nu C—)JICKTpOXI/IMI/I‘-ICCKI/Ie eI, HpOBOZ[I/ITL pvaeTLI C UCIIOJIB30BAHHUEM OCHOBHBIX COOTHOHIGHI/Iﬁ TCpMOI[I/IHaMI/IKI/I HOBCpXHOCTHI)IX SIBJIGHI/II‘/'I n pvaeTBI OCHOBHBIX
XapaKTEePUCTUK JUCIIEPCHBIX CUCTEM.

OIIK 1.3 BnageeT HaBbIKAMU OMMCAHUS CBOMCTB MPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOCHUS, SKCIIEPUMEHTAILHBIMU HABBIKAMU ONPEICIICHUS
(U3NUECKNX M XMUMHUYECKUX CBOWCTB COCTUHEHHWI, YCTAaHOBIICHHS CTPYKTYphl COCAMHEHHH, HaBbIKAMU pEIICHHS THIOBBIX 3a7ad B 00JAaCTH XHMHUYECKOM
TEPMOINHAMUKH, (Pa30BBIX paBHOBECHH U (HAa30BBIX IEPEXOIOB, HIEKTPOXUMHU U XUMUIECKOH KHHETHKH.

Nupukatopsl Oransl GOpPMUPOBAHUS KOMITCTESHITHH HanmenoBaHue oeHOYHOTO
JOCTYDKECHUS (yxazaTb Bce Tembl u3 PI1/T) cpencraa
KOMIIETCHIINH Jlextmu IMpakTuueckue JlaGopatopHbie KypcoBoii mpoekt
3aHATHS, 3aHSATHS (pabora)
abopaTOPHBIH
HPaKTHKYM
OIIK-1.1 Tema 1, Tema 2, Tema | He Temal, Tema 2, Tema He npenycmotpena Jlabopamopnas paboma.
3, Tema 4, Tema 5. IPENyCMOTPEHBI | 3. Konnoxeuym. Konwmponvnas paboma

Y 3a04HUKO8,3a4em C OLfeHKOLVL

OIIK-1.2 Tema 1, Tema 2, Tema | He Temal, Tema 2, TeMa He npenycmotpena Jlabopamopuas paboma.
3, rema 4, Tema 5. npeayCcMOTpeHbI | 3. Konnoxeuym. Konmponvnas paboma
y 300YHUKO8,3a4em C OMGHKOﬁ.

OIlK-1.3 Tema 1, Tema 2, Tema | He Temal, Tema 2, TeMa He npenycmorpena JlabopamopHuas paboma.
3, Tema 4, Tema 5. MpeIyCMOTPeHbI | 3. Konnoxeuym. Koumpoavnas paboma
Y 3a04HUKO8,3a4em c OL{eHKOIZ.




Ilepeuensy oyenounvix cpedcme no oucyuniune (Mooyno)

4 — cemecmp — ouHaA/0UHO-3004HAA OPMUBL:

Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6arno6
Jlabopamopnas paboma 3/2 3*4=12/2*6=12 3*8=24/2*10=20
Konnoxeuym 4/4 4*6=24/ 4*9=36/4*10=40
Ix3amen 24 40
Hmozo 36 60

3 — cemecmp — 3a0unan ¢popma:

Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6arn06
Jlabopamopnasn paboma 1 1*9=9 1*15=15
Konnokeuym 2 1*9=9 1*15=15
Konmponsnasa paboma 1 1*18=18 1*30=30
Ix3amen 24 40
Hmozo 36 60

2 — cemecmp — 3a04nan popma:

Ouyenounvle cpedcmea Kon-60 Min, éannoe Max, 6annoe
Jlabopamopnasa paboma 1 1*9=9 1*15=15
Konnoxkeuym 2 1*9=9 1*15=15
Konmponvnas paboma 1 1*18=18 1*30=30
Ix3amen 24 40
Hmozo 36 60

Peitmunz no oucyunnune

Hrorosasi cymma 6a/1J10B € y4eTOM Onenka
yCIEeHOW MPOMEeKYTOUHOM aTTecTAauuu
87 -100 5 (oTaIM4YHO)
74 — 86 4 (xopomo)
60 -73 3 (Y10BJIETBOPHUTEJIBHO)
0-59 2 (He 3a4TEHO)




IlIkana ouenueanusn

Hudposoe | Boipaxenue B | CiioBecHoe KpuTtepun onieHKM HHAMKATOPOB TOCTUKEHNsI PU (popMe KOHTPOJIS:
BbIpaKeHHE Oajiax: BbIPaKeHHE JK3aMeH / 3a4eT C OLeHKOMH 3a4er
5 87 -100 OT1iau4Ho OlLleHKa «OTJIMYHOY» BBICTABISIETCS CTYACHTY, €CJM TEOPETHUYECKOE COJEep>KaHue
(3auTenHo) |Kypca OCBOCHO IMONHOCTBIO, 0e3 MPOOEIIOB; MCUEPIBIBAOLIE, MOCICI0BATENLHO,
YETKO M JIOTHYECKH CTPOWHO M3JaraeT MaTepuas; CBOOOJHO CIIPABISIETCS C
3aJa4aMH, BONPOCAaMHM M APYTUMH BUAAMHU IMPUMEHEHHs 3HAHMM; HCIOIB3YET B
OTBETE JOMOIHUTENBHBIA MaTepHall BCE MPEAYCMOTPEHHBIE MPOrPaMMON 3aJaHHs
BBINTOJTHEHBI, KaueCTBO MX BBINOJIHEHHS OIIGHEHO YWCIOM 0aioB, ONU3KUM K
MaKCUMallbHOMY;  AQHAIU3UpPyeT  IOIYyYEHHBIE  PE3yJbTaThl;  MPOSBIAET
CaMOCTOSTEIbHOCTh NPH BBINIOJHEHUH 3aJaHUH
OneHKa «3a4TEHO» BBICTABISETCSA CTYIEHTY,
4 74 - 86 Xoporio OlleHKa «XOpOIIO» BBICTABIAETCS CTYNEHTY, €CIH TEOPETHYECKOE COJepKaHue
€CIM  OTBETBl Ha BONPOCHl MO TeMaMm
(3auTeHo) |Kypca OCBOCHO IOIHOCTHIO, HEOOXOAMMBIC MPAKTHYCCKHE KOMICTCHIMH B
. JUCLHIUIMHBl TOCNEI0BATENBHBL, JIOTUYECKU
OCHOBHOM C(OpMHUpOBaHbI, BCE IPEIyCMOTPEHHBIE NPOrpaMMOi 00ydeHUs
U3J0XKEHBI, JOMyCKAIOTCS HEe3HaYUTEIbHBIE
yueOHble 3aJaHusl BBIIIOJHEHBI, KAYECTBO MX BBIOJHEHHS JOCTATOYHO BBICOKOE.
HEoueTsl B OTBETE CTYJEHTa, TaKHe Kak
CryneHT TBepAO 3HAeT MaTepuall, TPaMOTHO M IO CYIIECTBY H3JaraeT ero, He
. OTCYTCTBHE  CAMOCTOSITEIHHOTO  BBIBOJA,
JIOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC.
peueBble OIMOKY U TIp.
3 60-73 YoBnerBopu |OLEHKa «yAOBJIETBOPUTEILHO» BBICTABIAETCA CTYAEHTY, €CIHM TEOPETUYECKOE
TEJBHO CoZIep’KaHMe Kypca OCBOEHO YacTHYHO, HO MPOOENbl HE HOCST CYIIECTBEHHOTO
(3auTeHO) |xapakTepa, GOJBIIMHCTBO NMPELYCMOTPEHHBIX IIPOrPAMMON 33/IaHHH BBITIOJIHEHO, HO
B HAX UMEIOTCS OIINOKH, IIPH OTBETE HA ITOCTABJICHHBIN BOIIPOC CTYACHT AOIyCKAeT
HETOYHOCTH, HEJAOCTATOYHO  TpaBWIbHBIE  (OPMYJIMPOBKH,  HAOJIIONAIOTCS
HApyIIeHUs JIOTHYECKOW IOCIEeIOBATEIbHOCTH B H3JIOKEHHH MPOTPAMMHOTO
MaTepHaia.
2 Hwmxe 60 HeynosnerBop|Ouenka «HEyIOBIETBOPUTENLHO» BBICTABISIETCS CTYAEHTY, €ClM OH He 3HaeT|OleHKa  «HE  3aUTE€HO»  BBICTABISETCS
UTEIBHO 3HAQUUTEJIbHOW 4YacTH MPOrpaMMHOTO MaTepuaia, JOMYCKaeT CyllecTBeHHbIe |CTYACHTY, €CIN CTYACHT HEC 3HACT OCHOBHBIX

(1e 3auTeHO)

OIIMOKH, HEyBEpPEHHO, C OONBIIMMHU 3aTPyIHEHUSMH BBITIONHSACT NPAKTHYECKHUE
paboThl, HEOOXOAMMBIE TPAKTHUYECKHE KOMIETEHIMH He Cc(hOPMHUPOBAHBI,
OOJIBIIMHCTBO TIPEIYCMOTPEHHBIX NPOrpaMMol 00y4deHWsl y4eOHbIX 3aJaHui He
BBINIOJTHEHO, Ka4eCTBO WX BBINOJHEHHS OLIEHEHO YHCIOM OaiioB, ONM3KHM K
MHUHUMaJILHOMY

IIOHSTUH TEMBI JUCHUILIWHBI, HC OTBCYACT Ha
JAOHNOJIHUTCIIbHBIE W HABOAANIUMEC BOIPOCHI
npenoaaBaTesis.
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
HmwxHekaMCKHil XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((uinain)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa30oBaHUs
«KazaHckuii HaIlMOHAIBHBIN UCCIIEI0BATEIILCKUI TEXHOJIOTHYECKUN YHUBEPCUTET
Dakynbmem- mexHoI02UYECKUl
Kageopa -6uomexnonocuu
Hampasnenue 18.03.01 «Xumudeckast TEXHOIOT TS
[Mpoduns/mporpamma:

«XuMHUecKasi TeXHOJOT U OpPraHn4YCeCKHuX BCIICCTB»
«XHuMHAYeCcKas TEXHOJIOTHS BBICOKOMOJIEKYJISAPHBIX COCHHHCHHﬁ))
«XUMHYECKasi TEXHOJIOTUS IPUPOIHBIX SHEPTOHOCUTENIEH U YIVIEPOJIHBIX MATEPUAIIOB)

cemecTp 4

Bomnpocel 1J11 TOATOTOBKH K 3a4eTy € OLeHKOH M0 KypCy AMCUMILINHBI
b1.0.22 «Koasouanasi Xumus»
[Ipeamer kosmonaHOU XUMUU. OCHOBHBIE IOHATHUSI.
KonuuecTBeHHbIE XapaKTEPUCTUKH IUCIIEPCHBIX CUCTEM.
Knaccudukanus qucnepcHbIX CUCTEM: IO 001eMy MPU3HAKY, 10 YaCTHOMY IIPU3HAKY.
XapaKTepUCTUKU AUCTIEPCHOH (a3bl.
[Ipupoaa noBepXHOCTHOM 3Hepruu. IloBepXHOCTHOE HATSHKEHHE.
OKCHepUMEHTAJIbHBIE METO/IbI ONIPEAEICHUS TOBEPXHOCTHOI'O HATSKEHHUS.
Opuentanusa monekyn [IAB B moBepxHocTHOM ciioe. ¥YpaBHeHue LlnmkoBckoro.
[TAB, ITIMAB u ITHAB.
YpaBHenue ancopouuu ['m606ca. Ananms.
. IToBepxHocTHas aktuBHOCTh. [IpaBuiio Tpay6Ge-/{rokio.
. OCHOBHBIE MOHATHS U KIACCUPHUKALMS aJICOPOIIMOHHBIX MTPOLECCOB.
. KonnuecTBeHHbIE XapaKTEPUCTUKH aJICOPOIIH.
. YpaBHeHue ajacopbunu I'eHpu.
. YpaBHeHue aacopOunu OpelHmxa.
. OcHOBHBIE T€OpUH aACOPOLIUH:
e Teopus MOHOMOJIEKYISIpHOM aco01uu JIeHTrMIopa;
e Teopus nonumonekysipHou ancopounu [lonsHu;
e Teopus BOT.
Monexynsipras agcopOuusi. OCOOEHHOCTH.
Nonnas ancopOuusi. OcobeHHOCTH. PaKTOPHI, BAUSIOIINE HA JAHHYIO aJCOPOIHIO.
Nonno-o6mennas agcopOins. OcoOEHHOCTH.
KanumnspHas koHAeHcausl.
[TonnHoe cMaunBaHueE, TOJIHOE HECMAaYMBaHHUE, HEMOJIHOE CMaylBaHHeE.
KpaeBoii yrou. M36upareabHOCTh CMaulBaHUS.
AJre3ust 1 KOre3usi.
[TosryueHue nUCIIEPCHBIX CUCTEM.
OumncTKa TUCHEPCHBIX CUCTEM.
CrpoeHune MULIEIUIBI.
/IBa BHJ1a yCTOMYNMBOCTH JUCIIEPCHBIX CUCTEM.
Koarymsuus. [IpaBuna koarymsiuum.
Kunernka Koarymsiiuu 31eKTpOIUTOB.
beicTpas n menneHHas Koarysnus.
Teopust yCTOWYUBOCTH U KOATYJISILIMK TUO(POOHBIX TUCTIEPCHBIX CUCTEM.
®akTopsl ycToiunBOCTH THOPOOHBIX 305ei. Kommonanas 3ammra.
Bunbl koarynsinuu 31€KTPOJIUTaMH.



33. DIEKTPOKUHETUYECKHE CBOWMCTBA JTUCIIEPCHBIX CHUCTEM: 3JIEKTPodope3, 3IEKTPOOCMOC,
MOTEHLIMAN CEUMEHTAIIMN, TOTEHIIMAT TEUCHHUS.

34. Ilytu o6pazoBanus [12C.

35. Crpoenue JI2C.

36. Teopun crpoenus 12C.

37. Bnusinue pa3nuyHbIXx (AKTOPOB HA 3NEKTPOKUHETHYECKHH moTeHuuan. Meroabl
OTIpeNIeJICHUS SICKTPOKUHETUIECKOTO MOTSHIINAIA.

38. MonexkynsipHO-KMHETUYECKHE CBOMCTBA TUCHEPCHBIX CHCTEM: OPOYHOBCKOE IBUKCHHUE.
VYpaBHenue DitHiTeiiHa 1 CMOIYXOBCKOTO.

39. Muddyzus. 3akonsl auddy3un. Y aeabHbii noTok 1uddy3uu.

40. YpaBuenue DitHmTerHa U1t KOG PUImueHToB 1uddysuu.

41. Ypauenue DitHmTeiHa 1 CMOJIYXOBCKOTO.

42. Ocmoc. OcMOTHYECKOE J1aBJICHHUE.

43. Cegumenrtanusa. CequMeHTAIMOHHAS WJIM KUHETUYECKasi yCTOWYMBOCTb.

44. Tlotox nudPy3un 1 MOTOK CETUMEHTAIUH.

45, CenquMeHTallMOHHBIN aHAIN3.

46. DKCTIepUMEHTAIbHBIE TPUEMBI CETMMEHTAIMOHHOTO aHATN3a.

47. OnTuueckue CBOMCTBAa TUCTIEPCHBIX CUCTEM.

48. Paccestaue cBeta. Jluarpammel Mu. YpaBHenus Panest (ananms).

49. Tlornomenue cBeta. 3akoH byrepa-Jlambepra-bapa.

50. OnTrueckue METOIbl UCCIIeIOBAHUS KOJJIOWAHBIX PAaCTBOPOB.

51. CtpykrypooOpa3oBaHue. TUIIBI CTPYKTYP.

52. 3akonsl Hetotona, [lya3zeiins, DiiHImTeHA.

53. Cesi3HO-MCIIEpCHBIE cHCcTeMBI. [[Ba Tuma cTpykTyp (110 Pebunnepy)

IIpumepHbIe 3a1a4M K 324€Ty € OLEHKO

3agaya 1. Ancop6uus pactBopeHHoro B Bojie [IAB Ha nmoBepxHOCTH PTYTh - BOoJa
noguuHseTcs ypasHeHuto Jlenrmiopa. [lpu konuentpamnuu [TAB 0,2 Monw/n cTenens
3anojaHeHus nosepxHoctu ©=0,5. PaccunTaiiTe MOBEpXHOCTHOE HATSHKEHNUE PTYTH Ha
rpanuiie ¢ pactBopoM npu 298 K u konnentpauuu [TAB B pactBope 0,1 Momb/m.
[IpenenpHOE 3HAUEHUE IUIOMIAH, 3aHUMaeMoil Mostekynoit [IAB Ha moBepxHocTH, S0=0,20
HM?, TIOBEpXHOCTHOE HATSKEHHE PTYTH Ha TpaHHIe ¢ BOjoi paBHO 0,373 JTx/M>.

3agaua 2. PaccunTaiite 21eKTpOKMHETHUECKHUN TOTEHIINAJ HA TPaHULEe KEpAMUYECKUI
dubTp- Boambiit pactBop KCI, ecitu npu npoTekanuu pacTsopa noj aasjienuem p=3,1 -10%
Ia motenrman teuenus cocrasun U=1,2 - 102 B. CBoiicTBa AUCIIEPCHOHHOM CpeJIbl IPH
298K: ynenbHas snektponposogHocTs = 0,141 Cmmt (0,01 M pactsop KCI), BsiskocTs 1=
8,94 -10*ITa-c, OTHOCHTETbHAS JIMRJIEKTPUYECKast TPOHUIIAEMOCTh €= 78,5.

3amaua 3. PaccumnTaiite ocMotnueckoe nasienue 30%-noro (Macc.)ruaposois SiOz npu
293 K, ecnu yaenbHas HOBEPXHOCTh YacTUL Sy~ 2,7 -10 5 M?/KT. TIOTHOCTb YaCTHI]
rUApo301sa p=2,2 T/cM>, TIMOTHOCTE cpesl po=1,15 r/em®

3agaua 4. [lpu ancopbuum a3zora Ha axkTHUBUpoBaHHOM yriie mpu 220 K momyudeHsl
CIIEIyIOIINE JaHHbIE!

p,Ma............ 1870 6100 18000 33000 70000
a-10%, M¥xr ... 5 14 23 32 41
[InotHOCTH TazoobpasHoro asota p =1,25 kr/m°. IocTpoiiTe m30TepMy ajncopOLIuH B

JMHEHHBIX KoopAWHaTax. PaccumraiitTe KOHCTaHTB &. ¥ K ypaBHeHus JIsHrmriopa.
Onpenenure yneapbHyO IOBEPXHOCTh AKTUBUPOBAHHOTO YIJIS.



3agaya 5. OmnpenenuTe NOBEPXHOCTHYKO AKTUBHOCTb MACISHOW KHCIOTHI HAa TIpaHULE
pacTBOp — Bo3ayX mpu 283 K 1o ciaeayrommum TaHHBIM:

C, KMOJIB/M° 0,00 0,02 0,05 0,10 0,50

0103, JIx/m? 74 69 64 60 44

3apaya 6. Boluncnure ynenpHYH MOBEPXHOCTh YrOJBHOM MBUIM C JAMAMETPOM YaCTHIL
d=8-10"° m. ITnorrocTs yrous p =1,8-10° kr/v®.

3agaua 7. PaccumTaiite pazmep 4acTHIl TUOKCHIAa KPEMHUS, €CITH U3BECTHO, YTO BPEMS UX
ocenanus t Ha paccrostane h=102 M cocranser 60 MuH.

I[InotHOCTH AucHepcHOit hassl p =2,7-10° u mucnepcroii cpesl po = 1-10° kr/m®; Bs3KoCTH
cpensi N =1,5-10°a-c.

3anava 8. Hartucats hopmyiny MHUILIEIUIBL:

BaCl,(u36)+ Na;SOs— BaSO4l+ 2NaCl

BaCl,+ NaxSO(u36)s— BaSO4l+ 2NaCl

30716 Cynb(uaa MBIIIBIKA!

As203+ 3 H2S— 3 H20 +As,03l

30716 30JI0TA.

2 NaAuO2+ 3HCOH+ Na,CO3z—2Au + 3HCOONa + NaHCO3 +H20
30116 Cephl:

2H,2S+ SO,— 3Si+ 2H,0

K2S04 +BaCl,(u36)— BaSO4l+ 2KCI

K2S04(u36) +BaCl,— BaSO4l+ 2KCI



Kputepuu oneHku 3a4yera ¢ OLEHKOi M0 TUCIUITIHHE
B1.0.22 «KoanouaHasas XuMusi»

Ouyenka Onucanue
OuneHKka «OTJHYHO» BBICTABISETCS CTYASHTY, €CIIH OH HCYEPIBIBAIOIIE,
MOCIIeIOBAaTENbHO, Y€TKO W JIOTUYECKHW CTPOWHO H3JaraeT MaTepHal, YMeeT TECHO
YBSI3BIBATh TEOPHUIO C MPAKTHUKOH, MCIOJB3YET B OTBETE MaTrepual PEKOMEHIYeMO
Omuuyno | TATEPATYPbl,  TPAaBUIBHO  OOOCHOBBIBAET — MPUHATOE  PEIICHUE,  BIAIEET
Pa3HOCTOPOHHHMHM HAaBBIKAMH M IIPHEMaMH BBHITIOJHEHHS TPaKTHUYECKUX 3amad.
(87-100 | CamocTosATeNHEHO, JNOTHYECKH CTPOMHO M TIOCIHENOBATENHHO H3IIAraeT yueOHBIH
0a)yutoB) | MaTepual, JEMOHCTPHUPYS YMEHHE aHAJIW3MPOBATH Pa3IMYHbIC HAy4YHBIE B3TJISA[BI,
apryMEHTHUPOBAHO OTCTaMBATh COOCTBEHHYIO mo3uimuio. O0iafacT KyJbTypOil peUH.
JleMOHCTpUpPYET TMOJHOE€ NOHMMAaHUE WOCTAaBJICHHOrO Bompoca. JlaeTr momHbII
pa3BepHYTHI OTBET Ha OCHOBHOH Bompoc. JlaeT soruuecku OOOCHOBAHHBIH WU
MpaBUJIbHBIM OTBET HA JOMOJHUTEIbHBINA BOOPOC.
OneHka «Xopouo» BHICTABIACTCS CTYACHTY, €CIIM OH II0 CYIIECTBY M3JIaracT Marepual,
MPaBWIFHO TMPUMEHSET TEOPETUYECKUE IIOJIOKEHUS TIPU PEHICHHH MPaKTHYECKUX
Xopowio | BOIIPOCOB,  CaMOCTOSITENIBHO M MOCNEIOBATEILHO — H3Jaract y4eOHBI MaTepual,
(74-86 MPEIIPUHAMAET TMOMNBITKA aHAJIU3WPOBATh PA3JIMYHbIC HAYyYHBIC B3MVIAJBI U OOOCHOBAThH
CcOOCTBEHHYO TIO3HIINIO, TIPH ATOM JIOYCKaeT He3HAYNTEIbHbIC OIIMOKH; YMEET CBS3HIBATH
0aiia) | reopermueckie MONOKEHMS ¢ MPAKTHUECKOH IESTETBHOCTBIO; OTIHYAETCA PABHTON
peunio. [laeT J0CTaTOYHO MOHBIN OTBET, C HAPYIIEHHUEM [TOCIIEI0BATEIHFHOCTU H3JI0KCHUSI.
OTBevaeT Ha JIOTMOHUTENBHBIA BOIPOC, HO 000CHOBATH HE MOXKET.
OueHKa «yI0BJIETBOPHUTEIbHO» BBICTABIISETCS CTYACHTY, €CJIM OH MUMEET 3HAHHS
Voosneme | TOTPKO OCHOBHOTO MaTepHaja, HO HE YCBOMII €ro JieTaneil, JOMyCKaeT HETOYHOCTH,
opumenvy | HEAOCTATOUHO MpaBUJIbHbBIC ($hOpPMyIUPOBKH, HapyIIeHUS JIOTHYECKOH
0 MOCJIE0BATCIFHOCTH B M3JIOKEHHU MPOTPAMMHOTO MaTepuala, NpeAlnpUHUMAET
(60-73 TOMBITKY aHAJWU3UPOBATh Pa3IMYHbIEe Hay4YHBIE B3TISIBI, 000CHOBATH COOCTBEHHYIO
Gamna) MO3UIAI0 0 TPeOOBaHWIO MpENojaBaTeNsi, ¢ TPYJAOM yMEeT YCTAaHOBUTH CBS3b
TEOPETUYECKUX IMOJIOXKEHUN C mpakTuUKo. [laeT HemonHbId OTBET Ha OCHOBHOU
Bomnpoc. He maeT oTBeTa Ha JOMOJHUTEIBHBINA BOTIPOC.
Heyooene | OueHka «Heya0BJIETBOPUTEIbHO» BBLICTABIAETCA CTYAEHTY, KOTOPBIA HE 3HAET
meo- 3HAYUTEJILHON YaCTH IPOTPAMMHOI0 MaTepHralia, JONyCKaeT CYyIIECTBEHHBIC OIIHOKH,
Dpumensho HEYBEPEHHO, ¢ OOJILIIMMHU 3aTPyJAHECHHSIMH OTBe4aeT Ha Bompochl. Kak mpaBuio,
OI[CHKAa «HEYJOBJICTBOPHUTEIBHO» CTaBHTCS CTYJICHTaM, KOTOpPble HE MOTYT
(menee 60 MPOJOJDKUTE O0OydeHne 0e3 MOMOJTHUTEIBHBIX 3aHSITUM 1O COOTBETCTBYIOIICH
6aHHOB) aucoumuingae. Het oTsera.
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KoMmmuiekT 1a6opaTopHbix pador
o pucaumnae b1.0.22 «KomtonaHas XuMus»

Paznen 1. «OcHOBHBIC IOHATHS, XaPAKTEPUCTHKH KOJJIOMIHBIX CHCTEM»
JJABOPATOPHASI PABOTA Nel
HOJYYEHUME 30JIEM METOJAMUA KOHAEHCAIIUU

JlaGopaTopHas padora Nel
IHosny4yenue 30J1eif MeTOIAaMHU KOHAEHCALNH
1env padbomur: nonydyeHne rugpo30Jaeil METOJOM KOHJICHCALIUU;
HaOJI0IEHNE SABJICHUS ONaJIECIICHIINH.
IIpuéopul u peakmugwl: NCXOIHbBIE PACTBOPHI JIS TTOITYYEHHUS KOJJIOUIHBIX CUCTEM, KOHUYECKHUE KOJIOBI,
MUIETKU ¥ Habop mpoOHpoK, OropeTku Ha 50 MII, BOPOHKH, MEPHbIE LIMJINHAPHI, KIOBETHI €
IUIOCKOTIapaIlJIeIbHBIMHA CTEHKaMH M POECKUMOHHBINA (oHaph 1711 HabIroneHus Konyca TuHans.
Koumponwsnsie éonpocw: npeaMeT KOJUTOUAHON XMW, OCHOBaHHBIC TIOHSTHS: AUCTIepcCHas ¢asa,
JHCTIEpCHAsl cpelia, JUCIIEPCHOCTD; YCIOBUS MOIyUYEHHs CTa0MIBHBIX KOJUIOMIHBIX CUCTEM;
JUCTIEPTUPOBAHUE U KOHACHCAMSA; PU3NUECKUE U XUMHUYECKHE METO/IbI OJTY4YEHUs 30JIel METOIOM
KOHJICHCAIIUH; CTPOCHUE MUIIECIUT; IETITU3AIIHS.
Teopemuueckoe ggedenue

Huctunnuna «KoitounHas XuMus» n3ydaet GU3NKOXUMHUIO JUCIIEPCHBIX CHCTEM U
MOBEPXHOCTHBIX siBJIeHMIA. KoJtonHOe coCTOsIHNE -BHICOKOJUCTIEPCHOE (CHITBHO pa3ipoOIeHHOR)
COCTOSIHUE, B KOTOPOM OT/IEIbHBIC YaCTHIIbI TPEACTABIISIOT CO00 arperaTsl, BKIIIOYAIONIHEe MHOXKECTBO
MoJekyd. IlockonbKy pa3npobiaeHHOE BEIECTBO BCETIa HAXOAUTHCS B KAKOM-TH00 cpese.MOKHO CUUTATh
,UTO KOJUIOMHBIE CUCTEMBI COCTOSAT MUHIUMYM U3 ABYX (a3: oJHa (a3a -4aCTHIIbI BEIIECTBA HA3bIBACTCS
JIACTIEPCHOM (OHA TUCKPETHA), IpyTast — TUCIIEPCHOHHOM cpeol (oHa HempephiBHA). YacTHITEI
JHCTIEPCHOM (a3bl pacpeesieHbl B IUCIIEPCUOHHON cpejie.

[lo nHTEHCHBHOCTH B3aMMOACHCTBHS MEXKAY TUCIIEPCHOM (a30i M TUCTIEPCHOHHON Cpe1oit
KOJIJIOUJIHBIE CHCTEMBI MTOJIPA3JIENISIOTCS Ha 1uoghuabhbie U auogoduvie. Kpurepunm MexdasHoro
B3aUMOJICHCTBUS SBIISICTCS TIOBEPXHOCTHOE HATSIKCHUE HA TPaHUIle pasnena a3 612. M3BecTHa
KPHUTHYECKasi BEJIMYMHA TOBEPXHOCTHOTO HATSDKEHUS Gy, paBHast 1%*10-5 Jx\M2 (Tak Ha3bIBaeMBbIit
kputepuid Pebunnepa). [1pu 612 << © p cucreMa cunrtaercs mnodwibHol. [Tomyyaercst oHa myTemMm
CaMONPOM3BOJILHOTO JAUCIIEPTUPOBAHHMS BEIIECTB B AUCIIEPCHOHHON CcpeJie U TIOTOMY SIBIISIETCS
TepMOAMHAMHUYECKH ycToHUnBOM. [Ipumepom Takoi cuctemsl siBisiercsa pactsop IIAB B Boze, Hanpumep,
pactBop MbuIa. [Ipu 612 > 0, cucTema nrodobHa. Takas cucTemMa caMONPOU3BOIBLHO TOIYYUTHCS HE
MOXET, JUIsl €€ 00pa3oBaHms HEOOX0uMa 3aTpaTa padoThl H3BHE, UTO JCNIAeT €€ MPUHITAITHATHHO
TEPMOJIMHAMHUYECKOW HEYCTONYUBOM.

B ocHoBe cunTe3a TMO()OOHBIX CUCTEM JICKAT CIEAYIOLINE TPHUHIIUIIBL.

1. s Toro 4to0bl 61,2 Ob1I0 OOJBIIE GKpP, HEOOXOAUMO MOI00paTh 1Ba KOMIIOHCHTA, HE PACTBOPHMBIX
JpyYT B IpyTe, T.€ AUCTIEpCHas (a3a He TOJDKHA PACTBOPSTHCS B AUCIIEPCHOHHOM cperie.
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2. BelecTBo, SBIISIOIIEECS TUCIIEPCHOM (ha30i, TOHKHO 00J1agaTh ONPEACICHHON CTEIEHBIO

1
JUcTiepcHOCTH. J{MCepCcHOCTh — BENMYKHA, oOpaTHas quaMeTpy dactun: D = 2

CucreMmsl ¢ pasmepoM gactun 10° — 107 cM Ha3bIBaeTcs 30108MH ( €CIIM JUCTIEPCHOHHOM Cpeoi
ABJISIETCSl BOJA — 3TO THIPO30JIH, €CIK Jt00as Apyras cpeaa — Juo30in). CUCTeMBI, Y KOTOPBIX pa3Mep
YaCTHIl HAXOJUThCS B TIpeaenax ot 10? 1o 10° cM, OTHOCATCS K CyCIIEH3USM M OMYJIBCHSIM.

3. [lomydeHHBIE YaCTHUIIBI AUCTIEPCHOH (Pas3hl JOIDKHBI PABHOMEPHO

pacrpenensTbes B AUCIIEPCHOM cpelie, HAXOAUTCS B OPOYHOBCKOM JBIMKEHUH U TIPU 3TOM HE CIIHMIATHCS
JpYT C APYTOM, TO €CTh KOJUIOUIHAS CUCTEMa JIOJDKHA OBITh CTAOMIBHOM. J{JIst 9TOH Lien NPUMEHSIOT
CrielaibHbIe JOOABKY - CTaOMIH3aTOphl. MU MOTYT OBITh ITOBEPXHOCTHO-aKTHBHBIE BEIIECTBA,
BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS MIIM COSAMHEHNUS, MPUHIMAIOIINE yJacTHEe B PEaKIINU OTYICHUS
KOJUTOMTHBIX CHCTEM M B3STHIC B H30BITKE.

[TockonmpKy KOJUTOMIHBIE YaCTHIIBI 3aHUMAIOT IPOMEKYTOYHOE TTOJIOKEHHE MEXTYy MOJIEKYJIaMU
(d< 10 " ¢m) u rpy6oaucnepcubivu Teaamu (d > 10! cm) ,0HM MOTYT MOIydeHBI TMO0 MyTEM COEIMHEHNUS
OTJICIBHBIX MOJICKYJI WJIK UOHOB arperartsl, MO0 B pe3yJIbTaTe U3MEIbYCHUS KPYITHBIX YacTull. OTcroaa
BBITCKAIOT ABAa METOAA IMOJTYUCHHUA KOJIJIOMJIHBIX CUCTEM: JUCTICPTUPOBAHNUEC YU KOHACHCAIIWA.

Hucnepauposanue — 310 pa3apoOIIeHNe BEIECTBA IO HY>KHOW CTETICHH JUCTIEPCHOCTH.
CylecTBYIOT pa3jIHyuHbIe CIIOCOOBI TUCTICPIUPOBAHKS: MEXaHUYeCKUE (Apo0IcCHHEe, UICTUPAHKE,
HCIIOJIb30BaHUEC PA3JIMYHBIX MCJIBHUI], B TOM YHCJIC U KOJIHOI/II[HBIX), BI/16paHI/IOHHI>IC, QJICKTPUYCCKUC.
JlocToMHCTBOM MeTO1a SIBISIETCS TIPOCTOTA, HEAOCTATKOM — OOJIBIIIE SHEPro3aTpaThl H HEBO3MOKHOCTh
TIOJTy9€eHHs BBICOKOM cTenenn aucnepcHoctr (d < 10° cm ).

Konoencayus — mMeton, oOpaTHBIN JUCTIEprHPOBaHUIO. B 0CHOBE BCeX KOHACHCAIIMOHHBIX
CIoCcO0O0B JIeXkKAT MPOIIECCHI arperupOBaHus — OObEAMHEHNE MOJIEKYJ HITH HOHOB TOMOTEHHBINA CPEIIBI,
MPHUBOJIAIINE K BOSHUKHOBEHHIO HOBOW AMCIIEpCcHOH (a3l [ 0Opa3oBaHUs reTeporeHHON CUCTEMBI U3
TOMOTCHHOW HEOOXOAMMO CO3/1aTh NIepeHAachIlieHre. B 3aBUCUMOCTH OT TOT0, KAKUM ITyTEM 3TO
COCTOSIHUE JIOCTHTAETCS, Pa3IUUaloT PU3HYECKHE M XUMUYECKUE CITOCOOBI KOH ICHCAIHH.

Qu3suueckue cnocobbl — 3aKITIOYAETCS B 3aMEHE PACTBOPHUTENS (PACTBOPUTEIND, XOPOIIIO
pacTBOPSIONINE JAHHOE BEIIECTBO, 3aMEHSIETCS JPYTUM, B KOTOPOM 3TO BEIIECTBO HEPACTBOPUMO) H
MOHKEHUH TeMIIepaTyphl (KOHAEHCAlHs TapoB).

Xumuueckue cnocobOvl IPENONATAIOT MTPOBEACHUE TAKUX XUMHUYECKUX PEAKIIHA, B Pe3yIbTaTe
KOTOPBIX MOY4al0TCS TPYAHOPACTBOPUMBIE B JJAHHOM pacTBOpHTENe (AUCIIEPCHOHHOMN Cpeie) BellecTBa.

st nosmy4yeHus: pa3iuuHbIX TUAPO30JIEH IPUMEHSIET PEAKLIUU:
Boccranosienus: 2HAUCL, + 4H,0, - 2 Au | +8HCL+402;

(Trapo301k 30710TA)
okucienus: 2H,S + SO, » 2H,O0 +3S ! ;
(TMIPO30ITH CEPHI)
nBoitHoro oomena: BaCl, + Na,SO4 — BaSO, 1 + 2 NaCL .
(ruapo3oik cynbdara 6apus)

KousoniHbie crcTeMBI THIPO30JM COCTOUT M3 MULEIUT M MOJIEKYJT TUCTIEPCUOHHON CPeJIbl.
Muyenna — 3T0 CTPYKTYpHasi €TUHHIIA KOJUTOUAHON CUCTEMBI, PEICTABIISIONIAS COO0M COBOKYITHOCTb
MOJIEKYJI JUCTIEPCHOH (pa3bl (arperaT) BMECTE CO CBOMM JIBOMHBIM DIIEKTPHUECKUM clioeM. PaccmoTpum
CTpOEHHUE MUIIEIUIBI Ha IPUMEPE THAPO30II HopcToro cepedpa Agl , KoTopbie MOMy4YaroT MO PeaKIum:
AgNO; + Kl -»Ag | | + KNO:s.

Jlis mpugaHus CTaOMIIbHOCTH KOJUIOUMIHON CHCTEME OIMH U3 UCXOAHBIX KOMIIOHEHTOB
HE0O0XOIMMO B3ATh B U30bITKE. BemiecTBo, B3sATOE B U30BITKE, SBISIETCS CMabUiIu3amopom KOJIOUITHOM
cucTeMbl. PaccMoTpuM JiBa citydast ojydeHust ruapo3ois Agl: a) koraa B u30beiTke 6epércs AgNOs; 0)
korna B u30bITke Oepércs KI. Mutemisl B 3TUX THAPO30IIsIX Homuaa cepedpa OyAyT OTIIMYaThCsl IPYT OT
npyra.llpu Hanucanuu hopMyIbl MUTIEIDTBI HEOOXOIUMO YYUTHIBATH CIIEYIOIINE TIPABUIIA:
1.OcHOBOI MUIIEIUTBI SIBIISETCS HEPACTBOPHUMBIN arperar, BKIIOUYAIONIAN HEONPEISIEHHOE KOJIUIECTBO
MOJIEKYJT M HEPACTBOPUMOTO COEIUHEHHS:
m(Agl) m = 80000 monexyt.
arperar
2. Ha moBepxHOCTH arperatra aacoOpOMpPYIOTCSI HMOHBI JJIEKTPOJIUTA - CTaOMIN3aTOpa, CHOCOOHBIE
JIOCTPaNBaTh €ro KPUCTAIUIMIECKYIO PEHIETKY, T.€ T€ HOHBI, KOTOPBIE BXOJISAT B COCTaB arperara B pacTBope
B u30bITKe (mpaBwiio Pasuca-Ilanera).2TH HOHBI HA3BIBAIOTCS nomeHyuaronpedeasrowumu . OHN BMecTe
C arperaToM COCTaBJIseT sapo MureluIsl. CocTaB siapa MUTICIUTRI IS c1y4aes (a) 1 (6) OymeT pa3imdeH.

Ecmm B m30nITKE Oepétcsas AgNO3, TO OH OyIeT CTaOMIN3aTOPOM.
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Hucconnupyer AgNOs o ypaBuernto: AGNO; < Ag™ + NO3 -
T.€ B PaCTBOPE B U30BITKE UMEIOTCSA HOHBI Ag* (IIOTEHIINAIONIPEICIIAIOIINE) U OTPUIATEIHHO
3apspkeHHble HoHBI NOs (mpotuBonoHkl). MoHBI cepebpa crmocoOHBI J0CTpanBaTh KPUCTATTMUECKYIO
pewméTKy arperara (BXOASAT B €0 COCTaB), IO3TOMY OHHU a/IcCOPOMPYIOTCS Ha MOBEPXHOCTH arperaTta ,
00pa3yst a1p0 MHUIIEIUTHL:
m(Agl) n Ag*
SAPO
IJIe N - KOJIMYECTBO aJICOPOUPYIONMIUXCS POTHBOUOHOB.
Ecmu B u36nITKE 6epéTcs Kl, To crabunmuzaTopoM OyIeT 3TOT 3JEKTPOIHT, JUCCOMUUPYIOITHIA
no ypasaenuo: Kl & K* + I,
Honsl I sBNsieTcs noTeHIMANONPEASTAIONIMMI, OHH BXOJAT B COCTaB arperara u
aICOPOMPYIOTCS Ha €ro MOBEPXHOCTH 00pa3yst OTPUIIATENILHO 3apspkeHHoe sapo: M (Agl) nl-
PO
3.Mousl NOs™ B ciyuae (a) u nonsl K* B ciyuae (0) HasbIBatoTCs npomusouonamu. Yactsb STHX
MPOTUBOMOHOB (N — X) MPOYHO MPUTATUBAIOTCS K SAPY MHIICIUTBI, BCICICTBHE Y€ro 00pa3yeTcs
3apsKeHHas KOIUIOUHAS 4acTUla. B ciyuae a) yacTuiia uMeeT nonoxkutensubii sapsan (X D { m (Ag)
nAg*(n—x) NOs~ J*.
B ciydae 6) mOBEepXHOCTH 3apsi/i YaCTUIIBI OTPUIIATENBHBIH (X ):
{ mAghnIrnh—x)K* }*.
4.0OcTanpHble X TPOTHBOMOHBI CBA3aHBI C YaCTHUIICH HEMPOYHO, OHH pactpeaeieHsl nuddy3HO B KUAKON
cpene. B urore oopasyercs HeTpaipHOE Mulleiia. Takum o0pa3om GopMyria MUIEIUIBI B Citydae (a)
UMeeT BUT
{ m(Agl)nAg"(n—x)NO3~ }* xNO3"
B ciyyae (6): { m(Agh)nl(n—x) K* P x K"

Buvinonnenue padbomut

I'moposonu B ganHO#N paboTe norydaeTcs IO CIEAYIOIUM METOAUKAM.
L. Ilonyuenue 3015 kanughonu nymem 3amensvt pacmeopumens. 3%-Hblli CIUPTOBBIN pacTBOP
KaHA()OJIM IPUOABIISIFOT IO KarisM (5--6 Karenb) B TPOOHUPKY, 3aI0THEHHYO MPUMepHO Ha 1/3
JUCTUIITIMPOBAHHON BOAOH, U BeTpaxuBaroT. OOpa3yeTcs: mpo3payuHblil Onajaecuupy o 3016
kaHugonmu. CTabuIm3aTopaMu STOTO 307151 ABJSIOTCS MPOYKTHI OKUCIICHNST KaHU(DOIIU U COZICpPIKaIINecs B
HEU IPUMECH.
2. Ilonyuenue 3011 ouokcuoa mapzanya nymém eoccmanoenenus. [Ipu nodasnenun runpocynbhata
HATpHsI K PacTBOPY MEpMaHTaHaTa Kajius (MapraHIlOBOKUCIIOTO KajlHs) COJIb MapraHIia
BOCCTaHABIIMBAETCS JI0 ABYOKHCH MapraHiia. Peakiius npoTekaer o ypaBHEHHIO:

8KMnO4 +3NaS0O4 +H20 = 8MnO; +3Na2S04+3K2S0O4 + 2KOH.

[Tpu n30bITKE IepMaHTaHaTa Kajus 00pa3yeTcs 3011b IBYOKUCH MapraHiia ¢ OTPULATEIBHO
3apspKEHHBIMH YacTriamu. [loTeHnmanonpeenstonmumM noHoM siBiisietcss HoH MOy, a mpotus
nporuBoroHoM — K.

CuHTE3 BBITIONHACTCS CleAyIonmmM oopaszom: 1mi 1, 5% pacTBopa nmepmMaHraHaTa Kajus
MOMEIIAIOT B KOJIOY ¥ pa30aBIIsioT JUCTHIUIMPOBAHHOW BoIoM 1o 50 mit. B pa3baBieHHbIi pacTBoOp
BBOJAT MUNeTKoH 2-3 kamu 1 % pactBopa runocynspura Harpus. OOpas3yeTcs BUIIHEBO -KPACHBIH 30J1b
JBYOKHCH Mapraia.
3.11onyuenue 301a 2udpokcuda reene3a IPOBOIUTHCS IBYMS CIIOCOOAMH,

B OCHOBE KOTOPBIX JISKHUT peakuus runponnsa. [To mepsomy criocody 85 Mil AUCTHITUPOBAHHON BOIBI
HarpeBaroT B KOHUUECKOU KoJ0e 10 KulleHus. B Kumayo Boay HeOOIbIIUMH NOPLUUSMH MPUIUBAIOT 15
Mt 2% pacTBopa XJIOPUCTOTO Xkeje3a. Uepes HECKOJIbKO MUHYT B PE3YJIbTaTe PeaKIni BUITHEBO-
KOPHUYHEBBIN 30116 THAPOKCcH A kene3a: FeCls +3H,0 = Fe (OH); + 3HCL.

ITo BTropomy criocoOy ruzaponu3 pactBopeHHoro FeCls ocymectsisiercs nmpu B3auMoIeiCTBUU
€ro ¢ BOJTHBIM PacTBOPOM YTIIEKUCIIOTO aMMOHHMS. Peakins ruiposin3a BeIpakaeTcsl ypaBHEHHEM:

2FeCl3 +3(NH.).COs + H,0 = 2FeO(OH)+6NH.CL + 3CO..

Jlnst moyuenus 3o kK Smi 2% pactopa FeCls mpu HHTEHCUBHOM TOMENIMBAaHUU
npubasisioT o karmwisiM 1M pactBop (NHy)2 CO3 1o Tex mop, nmoka o0pa3oBaBLIMICS 0CAIOK HE
MepenIET BO B3BEIIEHHOE COCTOSHHUE.

4, ITonyuenue 2udpo3oneit 6epauHCKOl 1a3yPU U HCE1e30CUHEPOOUCHOU MeOu.
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Jlnst mostydeHust Tupo30sist oepaunckoit masypu Fes[Fe(CN)e]s k 5 M 0,1 % pactBopa
KEJIe30CHHEPONUCTOTO KaJTHsl TPUOABIISAIOT MO KarwisiM 2 % pactBop xstopuctoro xeresa: 3Ks [Fe(CN)e]
+ 4FeCL3 = Fes[Fe(CN)e]z +12KCL.

g momyueHus TuApo30s xenesocuHepoauctot meau k 10 mi 0,1 % pactBopa
JKEJIe30CHHEPOIUCTOTO KaJHsl MPUOaBISIOT 2- 3 Karumw 2% pacTBOpa CEPHOKHUCION MIIA XJIOPUCTON MEITH.
IMosyuaercst KOpUYHEBO-KPACHBIH CTOMKHI 30J1b skene3ocuuepoauctoii Meau Cuz [Fe(CN)g]:

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

5. lonyuenue 301a bepaunckoii nazypu nenmu3sayueii wiagenesoil kuciomoi. K 10 mm 0,016
M pactBopa FeCL 3z npunuBaroT 1o karisaM Smi HacsienHoro pactBopa Ka [Fe(CN)g]. O6pasyromuiics
0caZiok OepIUHCKOH N1a3ypH OT(QUIBTPOBBIBAIOT, IPOMBIBAIOT BOAOH, YAANSIOT GUIBTPAT U 3aIMBAIOT
ocanok Ha puisTpe 0,05M pacTBOpoM maBenaeBoi KUCIOTH . Ocafok OBICTPO MEeNTHU3NPYETCS
IaBEJIEBOI KUCIOTOM, U Yepe3 GUIBTP NPOXOJUT CHHUI 30116 OEPIUHCKOHN Ja3ypH.
[loTreHumanonpeaensonM HOHOM B JAHHOM Ciy4ae BJISETCS aHHOH
IIABEJIEBOM KUCIIOTHI.

Ilocie cuHTE3a rMAPO30JIM HATMBAIOT B LWIMHAP U HAOIIOJAIOT ONAIECLEHIUIO (KOHYC
Tangans) myTeM MpOMyCKaHHs Yepe3 301b CBETOBOTO JIyda MPOSKIMOHHOTO GoHaps. st cpaBHeHUs
3TOT K€ OTIBIT MPOBOMST C NIUCTIILTUPOBAHHON BOJOW. B oT4yeTe JaroT KpaTkoe omrcaHne crocoda
MOJYYEHUs TUAPO30JIsl, 3aIIUCHIBAIOT XUMUYECKYIO PEaKLHIO ero 00pa3oBaHus U (GopMyTy MULIEIIBI.

Bonpocwl ona camokonmponsa

1. Yro Ha3pIBaeTCsl qucniepcHoi cucteMoit? [1o kakuM npu3HakaM KiIacCU(DUIMPYIOTCS AUCTIEPCHBIC
(KOITOMTHBIEC CUCTEMBI)?

2. Kak 3aBUCHT y/enpHas IOBEPXHOCTh OT pa3Mepa YacTHIl?

3. Kakumu MeTojamMu MoJTy4yaroT AUCIIEPCHBIE CUCTEMBI?

4 B 4éM CyIIHOCTh JUCHEPrallOHHBIX METOIOB NOJNy4YeHUs aucnepcHbix cuctem? [IpuBenure npumepsl.
5.Uro takoe 301s? Kak moctpoeHa munemia ruapododHoro 3oma? [IpuBenute mpumep.
6. SIBnsercs 11 MUIIEIUIA SIEKTPOHEUTPaIbLHBIM 00pa3oBaHEM?
7. Yro HazpiBalOT nentu3anueii? Kakue crnoco0b! nenTu3anuy NpUMEHSIOTCS IS IIOTY4YCHUS 30J1ei?
IIpuBeuTe KOHKPETHBIN IIPUMED.

Paznen 2. «IloBepXHOCTHBIE SIBJIEHUSD)
JABOPATOPHAS PABOTA Ne2
HU3YUYEHUE NIOBEPXHOCTHOI'O HATSA
KEHUA U AICOPBIIUS HA TPAHULIE PA3JIEJIA
KUJIKOCTDb -T'A3

Henn padoThl: onpenenieHre MTOBEPXHOCTHOTO HATSHKEHHSI U M3y4eHHe afcopOIMi Ha TPaHUIIE «PacTBOP
— BO3AYX).

IpuGopsl U peakTuBLI: Npubcop Pebunnepa; Boaubiii pactBop [TAB; K066l eMKOCTBIO 50 cM3; MepHBIE
KOJIOBI U TTUIIETKH.

Teopemuueckoe 6gedenue

Mosekysibl B IOBEPXHOCTHOM CJIOE€ TI0 CBOEMY DHEPI€TUYECKOMY COCTOSHHUIO OTIMYAIOTCA OT
MoOJIeKys B 00beMe (a3bl. PaBHOIEHCTBY OIS MOJIEKYIISIPHBIX cHil B 00beMe (a3bl paBHA HYJIIO, TaK KakK
KaX/asi MOJIEKyJa HCHBITHIBAET OAWHAKOBOE NPUTSDKEHHE CO CTOPOHBI OKPYKAIOMIUX €€ MOJIEKYJI.
Monekyna Ha TOBEpXHOCTH TPAaHUYHUT HE TOJBKO C TOAOOHBIMU cebe MOJIEKyJIaMU, HO M C MOJIEKYJIaMH
npyroit ¢assl. ITockombKy MEXMOJEKYISIpPHOE B3aMMOCHCTBHE MEXAY Pa3HOPOJHBIMH MOJEKYJIaMHU
OOBIYHO OTIIMYAETCS OT MPUTSIKEHHUS OJHOPOTHBIX MOJIEKYJN, PAaBHOIEHCTBYIONIAS MOJEKYJISIPHBIX CHII
MIPUTSHKEHUS] OKa3bIBaeTCd HECKOMIIEHCHPOBAaHHOHW, T.. OHa HE paBHa HyN0. Eciam moBepXHOCTH
KHUJIKOCTH TPAHUYHUT C BO3JIYXOM, TO 3Ta PAaBHOJCHCTBYIOIAs HampaplieHa BLUIyOb KHIKOW (hasbl.
CrnenoBarenbHO, Ul YBEIMYEHHUs IOBEPXHOCTH, T.€. IEpeHoca BemiecTBa M3 oObema (as3bl B
MOBEPXHOCTHBIH CIIOH, HY’KHO COBEPILUTH PadOTy NPOTUB CHII MEKMOJIEKYJISIPHOTO CIIETIIICHUSI.

Pabota A, 3arpaueHHas Ha oOpa3oBaHHE EJUHMLBI IMOBEPXHOCTH NPH H3OTEPMUUECKUX H
00paTUMBIX YCJIOBHUSX, Ha3bIBAaeTCs MOBEPXHOCTHBIM HaTsDKEHHEM o. Mcxons W3 omnpeaeneHus o,
OYEBU/IHA PA3MEPHOCT 5TOM BennumHbl — JIk/M? uin H/Mm. COOTBETCTBEHHO B Ka4€CTBE Pa3sMEPHOCTH
BCJMYMHBI ¢ B PAaBHOM cTemeHM wucnoabsyrorcs JIk/m%; spr/em?, H/m; mun/cm. Tlox BiusHMEM
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HOBEPXHOCTHOTO HATSDKCHHUS JKUAKOCTh BCET/la CTPEeMUTCS MNpUHATH (opMmy Imapa, Tak Kak 3TO
HaMMEHBIIAs TOBEPXHOCTh, OTPAHNYMBAOIAS O0BEM.

Ha BenmumHy IOBEPXHOCTHOTO HATSHKEHUS BIMSACT psAA (AKTOPOB: TeMIeparypa, MpHpoja
KHUJKOCTH, TPUCYTCTBHUE B KUIKOCTH OCTOPOHHHX BEIIECTB.

C pocToM TeMmepaTypbl IOBEpPXHOCTHOE HATSHKEHHE )KUAKOCTH ¢ CHIDKAGTCS 10 PSMOINHEHHOMY
3akoHy. [Ipu kpuTHUECKO TeMIlepaType Ucue3aeT pa3Iuuue Mex 1y TpanndamMu gasamu u o = 0.

YeM cuibHEE MEXKMOJIEKYISIPHOE B3aUMOJICHCTBUE B JKUAKOCTH, TEM OOJBIIE €€ MOBEPXHOCTHOE
HaTsDKeHHe. [loBepXHOCTHOE HATSHKEHUE Y MOISPHBIX KUAKOCTEH BBIIIE, YEM Y HEMOJSIPHBIX: HAIIPUMED,
y BOAbI (HOMSpHAs JKUIKOCTB) Op,o = 72,75 MJLx/M?, 'y GeHzona (HEMONSAPHBIA PaCTBOPUTEIH)
OCep, = 21,6 mJIx/M2.

[Tpu pacTBOpeHHN B MHIMBUTYTbHON KUIKOCTH KAKHX-TH00 BEIIECTB IIOBEPXHOCTHBIE CBOHCTBA
CHCTEMBI U3MEHSIOTCSL.

BemectBa, xapakTepu3yronmecs ciadbiM B3aUMOJICHCTBUEM C PACTBOPHUTENSMH, BHITAJIKUBAIOTCS
u3 o0beMa pacTBOpa Ha IMOBEPXHOCTh M KOHLEHTPHPYIOTCS y TpaHHUNbBl paszlena ¢as3, mpu 3TOM
MMOBEPXHOCTHOE HATSHKEHUE KUIKOCTU yMeHbIaercs (puc. 1.1, kpusas a). [Iporecc caMonmpon3BoIbHOTO
HaKOIUICHHUS BEIIECTBA HA TPaHHMIlE pa3aena (a3 Ha3pIBaeTcs aacopOueit /-

o]
//,._-—-"'E—
g,
v 6
\ i
e e
I I1 111
C

Puc. 1.1 3aBuCHMOCTH TOBEPXHOCTHOTO HATSHKCHHS OT KOHIIEHTPAIIMH PacTBOPa
a — u3orepma I11AB;
0 — m30TEepMa JUIA BelecTBa, He BIUSIONIETO HA TIOBEPXHOCTHOE HATSHKCHHUE;
B — M30TEPMa JJIsI TOBEPXHOCTHO-UHAKTUBHOTO BEIECTBA.

AncopOuus BeIpakaeTcsi YMCIIOM MOJIeH BellecTBa N, aIcopOMpPOBaHHOTO €MHUICH TOBEPXHOCTH

S:
I'=nlS, (1.1)

Orcroaa pa3MepHOCTh aacopOimu [Mons/cM?]. BemecTsa, ciocoGHbIe HAKATUTMBATLCS (a1COPOUPOBATHCS)
Ha TIOBEPXHOCTH, Ha3bIBAIOTCA NOBEpXHOCTHO-aKTHUBHBIMH (IIAB). IloBepXHOCTHO-aKTUBHBIMH
BEIIECTBAMH OTHOCHUTEJIFHO BOJBI SIBJIAIOTCS MHOTHE OPraHWYECKUE COCAMHEHHMS: >KUPHBIE KHCIOTBHI,
Hanpumep CsH;COOH, conmu >xupHBIX KHCHOT, Hanpumep ojeaT Hatpus Ci7H3sCOONa cnmptsl,
Hanpumep OyTunoBsiii C4HyOH. bonbmmHCcTBO M3 HUX 00Ja1aeT XapakTepHOH OCOOCHHOCTBIO CTPOSHHUS
MOJIEKYT — Ju(UIBHOCTBIO. Molekylla TaKkuX BEIECTB COCTOMT M3 JBYX YacTel: TMONApHOH —
ruaApoHIBLHOM (-COOH, -COONa, -OH) u HenosipHo# —THaAPOGHOOHOM (-C17H33, -C3Hy7, -

C4Hg). Monexynst [TAB mpHHSTO H306paXkaTh CHMBOIOM ——O | rie KPyRKOK 0G0O3HAUAET MONAPHYIO
TpyIMIly, a Y4epTOUKa — HENOIAPHBIN paluKal.

JnuHa yriieBOlIOPOJHOTO pajuKana MOJEKYJbl CHJIBHO CKa3blBaeTCsl Ha TOBEPXHOCTHOM
aKTHBHOCTH BeliecTBa G, KOTOpas paBHa

¢=-(32) . @2
ac/c -o
BemiectBa, XapakTepHU3yroIIuecsl CHIBHBIM B3aHMOJICHCTBUEM C MOJIEKYJIaMH PacTBOPUTEIS,
ocraroTcst B o0beMe. Takue BelllecTBa Ha3bIBAIOTCS MHAKTUBHBIMY, IIOBEPXHOCTHBIN CJION MMHU 00€THEH.
IToBepXHOCTHOE HATSHKEHHUE CHCTEMBI NPH ATOM HE3HAUWTENhHO Bo3pacTaeT (puc. 1.1, xpuBas B).
[ToBepXHOCTHO-UHAKTUBHBIMHU BEIIECTBAMHU OTHOCHUTEIBLHO BOJIBI SIBIISIOTCS, HATPUMEP, HEOPTraHUUSCKUE
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kucnnotel (HCI, H2S0.), comu (NaCl, KCI). ITomrMo OBEpXHOCTHO-aKTHBHBIX BENIECTB M MHAKTUBHBIX
BEIICCTB, TOHIDKAIOMIMX ¥ TOBBIMIAIOIINX ITOBEPXHOCTHOE HATSHKEHHE PACTBOPUTENS, CYIIECTBYIOT
BEIIIECTBA, IIPH PACTBOPEHUH KOTOPBIX MOBEPXHOCTHOE HATsDKeHHME He m3MeHsercs (puc 1.1, kpusas 0).
TakuM BemIeCTBOM IO OTHOIICHHIO K BOJIE SBISETCS caxap. M3oTepma MOBEPXHOCTHOTO HATSDKCHHS
JKUJIKOCTH B TpUCYTCTBHM [IAB wuMeeT Tpu XapakTepHBIX y4YacTKa, COOTBETCTBYIOIIHUX MAaJbIM
(npsiMmonuHeHHbIN ydacTok |), cpeaum (monoruit yuactok Il) u 6onpium (ropusoHTanbHbI yuactok 1)
KoHLeHTpausimu [TAB.

[Tpu manbix koHueHTpanusx [TAB rpanuia pasnena «KHAKOCTh — Ta3» CBOOOJHA OT MOJEKYI
MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA, TIOATOMY [TOUYTH BCE JOOABICHHBIE MOJICKYJIBI MOTYT PacolaraThCsl
B TIOBEPXHOCTHOM CJIO€, W TIOBEPXHOCTHOE HATSDKEHHE OyJeT CHIKATBCS IMPONOPIMOHAIBEHO
nobasneHHOMYy KonmdecTBy 1IAB (puc. 1.2a)

——p——— ___‘raa
O 0 - Jdo oo

L ras

H,0

B
Puc. 1.2 Opuenramnus monekyn [IAB B agcopOunonHOM croe:
a — Ipu ManbIXx KoHUeHTpauusx [T1AB;
0 — IIpu CpeaHNUX;
B — IIpH OOJTBIINX.
[Ipu cpenHUX KOHLEHTpALMAX 3HAYUTENbHas 4YacTh MOBEPXHOCTH 3aHATa Mojekyinamu [IAB,
MO3TOMY ITOBEPXHOCTHOE HATSDKEHUE OYJIET 3aBUCETh OT KOHIIEHTPAIIUU B MeHbIIIeH creneHu (puc. 1.2 0).
[pu Gonbmux koHNEHTpanmax [IAB Ha n3oTepme HabMO1aeTCs TOYTH TOPU3OHTAIBHBIN Y4aCTOK,
T.€. IOBEPXHOCTHOE HATSHKEHHE CHUCTEMBbl Majio m3MeHsiercs npu jgodaBke [IAB B pactBop. [lpum atmx
YCIIOBHUSIX Ha IMOBEPXHOCTU 00pa3yeTcs CIUIONIHONH MOHOMOJIEKYJISIPHBIH CIIOH TTOBEPXHOCTHO-aKTHBHOTO
BEIIEeCTBa, U IAbHEUIIIast afcopOnus HeBo3MoxHa (puc. 1.2 B).
AncopOuus, COOTBETCTBYIOIIas COCTOSHHIO, TIIPH KOTOpPOM 0O0pa3yercsi HaCHIIICHHBIN
MOHOMOJICKYJIIPHBIN CJIOH, Ha3bIBACTCS NIPEACIIbHOM ajcopOueii u 0003Ha4aeTcst 1 yaxe WIH 1 .
Ces3p MexIy ajacopOmmel, (KOTM4ecTBOM W30BITOYHOTO BEIIECTBA HA IOBEPXHOCTH) U
CIIOCOOHOCTBIO  CHIDKATh TIOBEPXHOCTHOE HATSHKCHHE pa30aBICHHBIX PACTBOPOB, ONHCHIBACTCS

ypaBHeHueM ['no0ca:
C do
r= ——- - — 1.3
RT dc’ (13)
I'ne C — xonnenTpanus; R — yHuBepcanbHast ra3oBas noctosinHas, 7' — abcosroTHas Temmneparypa; do/dC
— TMPOUW3BOJHASI, OMPEACISIONAs MEpPy CHIDKCHHS MOBEPXHOCTHOTO HATSDKEHHS B 3aBHCHMOCTH OT

KOHIOCHTpAlMKU BCUICCTBA.

c, I
G, o
I =1£(C)
Z4]
a
6 =1£(C)
\
I 111
C

Puc. 1.3 [loctpoenue u30TepMBI aICOPOIMH TI0 U30TEPME TIOBEPXHOCTHOTO HATSHKCHHUS
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Io ypaBuenuro ['mb0Oca paccunuThIBacTCS M30TEpPMa aJICOPOIINH, T.€. 3aBUCUMOCTD aJICOPOIIUK OT
KOHIIEHTPAIIIH MTPH MOCTOSIHHOM Temmiepartype (puc. 1.3). lns atoro mpu pa3Hbix koHIeHTparmsx [IAB B
pacTBOpe M3MEHSIOT TTOBEPXHOCTHOE HATSHKEHUE W CTPOAT 3aBUCUMOCTEL o — f(C). B kakoi-mubo Touke
MOJIOTOr0 y4acTKa KPUBOM MPOBOIAT KAacaTeIbHYH. TaHIeHC yIiia HakJIOHAa 3TOM KacaTelbHOU K OCH
abcruce tgo paBeH mepBoit MPOM3BOIHOM B 3TO# Touke, T.€. tga = da/dC.

st pacdera agcopOuun He0OX0IUMO TIOACTABUTH B ypaBHeHUe | nOOca 3HaYCHUS TPOU3BOIHOM,
KOHIIGHTPAIlMM B 3TOH TOUYKe, a TaKkKe TeMIepaTypbl ombiTa. OmpeAenuB JUIA psaa TOYEK 3HAYCHHS
aZIcopOLUH, CTPOSIT U30TEPMY aACOPOLNH, T.€. 3aBUCHMOCTD aJICOPOLIUH OT KOHLIEHTPALIUH:

I'=f(C).
Kpome ypaBmenns ['mb06ca, m3zoTepMy amcopOmmu Tak e XOPOIIO OIMCHIBAET ypaBHEHHE

Jlenrmropa:
bC
r=r. ——r (L4)

I'ne I - BemmunHa aacopOIIMH MpHY MTOJIHOM HACBIIIEHUH CJIOS;
b — xoHcTaHTa aCOPOLMOHHOTO paBHOBECHSI.

JInsi HaxoXIeHHsT KOHCTAHT B ypaBHeHun Jlenrmiopa (/. u D) rpaduyeckum myrem ero
peoOpasyroT K BUY:
L, (15)
r I, b,

OrtxknaneiBast Ha ocu opauHat Beanuuny C/1, a o ocu abcuuce — C (puc 1.4), moiy4aroT npsmyto.
Kotanrenc yria @, o0pa3yemslii 3TO# HpsMO# ¢ 0cko abcIuce, paBeH [ w. OTPE30K, OTCEKAeMbIH OT OCH

1

Op,I[I/IHaTB = m.

<
T

C

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

[To naiineHHOM BeNUYUHE [ - MOKHO BBIYHCIIMTD ITApaMETPhl aICOPOILIMOHHOIO CIIos: So U J. S —
IUIONIA/Ib, 3aHMMaeMasi OJHOIM afacopOMpOBaHHON MOJEKYJIOW, YHCIEHHO paBHas IUIOIIAAW ITOJISIPHOM
rUIpOoGMIEHON YacTH MOJIEKYJIBI (Hanpumep, miotaau rpynmnsl —OH npu agcopOunu OyTHIOBOrO cipTra
C4sHoOH). Bennunna ¢ mpumepHO paBHa JUIMHE YIJIEBOJOPOTHOrO paaukaia mMojiekynsl I1IAB, T.e. B
ciydae agcopOuuu OyTuinoBoro cnupra — JuimHe nenouku —CsHo. [lockonbky ancopOuuto [, a 3HaYHT, U
NpeICNbHYIO aJCOpOIMI0 BHIPAXKAOT YMCIOM MOJel BeliecTBa N, aJIcopOMPOBAHHOTO B MOHOCIIOE Ha

mwromann S, T.e. I = N/S, To eciu N pasHo 1 Moo,
1
0= =, (1.6)
So'N
I'ne So — ruona b, 3aHuMaemMast oHoi MoJiekyon (S=SoNa); Na — urciio ABorajipo, paBHOE YHCITY

Monekys B 1 mone Beriecta. Clie10BaTeNbHO,

Sy = —— 17)
O IoNg (1.

TonmuHy aacOPOIMOHHOTO CIIOSE 0 MOXKHO OTPEICINTh, BHIYUCIHB 00beM 3TOro ciios. O0beM
paBeH TPOM3BEICHHUIO TOJIIMHBI 0 0 Ha ero miomanb S(V=0S). B cBoio ouepens, 00bEM MOXKHO
BBIYHCIIUTD, Pa3IeiB MOJICKYJISIPHYIO Maccy BemectBa M Ha mwioTHocTh p (V=M/p). U3 paBenctBa o - S
= M/p nonyuaem 0=M/S - p. TTockomsky S=SoN,, a So= I/ - Na, T0 6 = M - I'./p. Comocrasiss
BBIYHCIICHHBIC 3HAUCHHUS TOJIIIUHBI CJIOS C JTTMHON MOJICKYJIbI, M3BECTHOW U3 €€ CTPOCHHSI, MOXKHO C/IeIaTh
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3aKJTIOUEHUE 00 OPUEHTAITMH MOJICKYJI B aICOPOIIMOHHOM citoe. Ecimu TomiuHa Cltost COBManaeT ¢ MITMHOM
MOJICKYJIBI, TO HaOJI0OIaeTCsl BEPTHKAIbHAS oprueHTaIus MoJiekyl [IAB B ancopOImioHHOM Clioe.

PaccMoTpeHHBII METOA UMEET Psifl HEAOCTATKOB:

do

1. Bemnumna 3¢ YBEMMMMBACTCA C POCTOM KOHLCHTDALMH TONBKO NPH MANbIX SHAYCHHAX C, a ipu

OOJBIINX KOHIICHTPAIIHAX, TI0 MEPE HACHIIIICHUS aJICOPOIIMOHHOTO c10s Mosiekyiamu [1AB, Bennunna
MIEPBOH MPOW3BOTHON HAYWHAET YOBIBATh C POCTOM KOHIIEHTpaluu. Benencreue atoro nzotepmy /' =
f(C) MOXHO TIOCTPOHTP TOJIBKO IMPH HE3HAYNUTEIHHBIX KOHIICHTPAITHSX.

2. TlockoabKy HayaNbHBIN y4acTOK 3aBUCUMOCTH ¢ = f(C) IMHEHHBIH, TO U aIcOpOIIHs, pacCUUTaHHAS
JUTsT Manbix KoHmeHTparwii [IAB, Toxe, kak mpaBWilo, M3MEHSIETCS C POCTOM KOHIICHTPAIMH II0
TuHeHOMYy 3akoHy. IloaToMy Trpadmdeckum pemieHHeM ypaBHeHHs JleHrmiopa, KoTopoe
NpeCTaBIsIeT CO00M MapaboIHIECKyI0 3aBUCUMOCTb, ISl HaXOKAeHUs [, 1 D monp30BaThCs Henb3d,
T.K. (YHKIIMOHAJIbHAS 3aBUCUMOCTh C//” OT KOHIIEHTpAIMK He OyAeT NpsMOJIMHEHHA.

3. Ilpu mocTpoeHHMH KacaTeIbHBIX K KpuBoit ¢ = f(C), T.e. IpH MNPOBEACHHH TIpaduUECKOro
nmuddepeHIMPOBaHus, BO3MOXHO NPUBHECEHHUE OIIMOOK B pacueT aacopoumu. [loaTomy pacuet 1
TPOBOJST APYTUMHU METOJIAMH, UCIIONB3Yys ypaBHeHus [ m66ca mwnu 1lumkosckoro.

Pacuem I',, no ypaeuenuio I'uooca
B ypaBHenmn ['mb0ca BenmmumHa mpeaenvHOW ancopbumy He comepkutcs. OmHAKo, eciu
JOIyCTUTh, YTO CYLIECTBYET HEKOTOpPOE NpeAeibHOE 3HAa4YeHUE /., JOCTUTHYB KOTOPOTO BEIMYHMHA
a71copOIIMK OCTaeTCs IOCTOSHHOM, MOKHO MTPOM3BECTH HHTETPUpOBaHue ypaBHeHUs [ 100ca B Toii obiaactu
KOHIICHTpAIHA, T/Ie acOpOLUs yKe IepecTaia U3MECHSAThHCS:
do

RTI . = —%, (18)

T.e. BenuuuHa RTI., moctosHHa. [losTOMY BBIIENpUBEIEHHOE YpPaBHEHHE MOXKHO NPOMHTEIPHPOBATH
CJIEIYFOIIUM 00Pa30M:

m = —Ac = RTI,InC + const (1.9
r/ie CONSt — MOCTOsIHHASI HHTETPUPOBAHUS.

Ctpost 3aBucumocts Ao = 0y — 0 = f(InC), nomydaem KpuBYIO, KOTOpas IpU JOCTATOYHO
00JBIIMX KOHIEHTpAIMIX (B Mpesene) nepexoauT B mpsmyto (puc. 1.5). TanreHc yria HakjoHa 3TOi
HPSIMOM, CyJisS 1O BBILICTIPUBEACHHOMY YPaBHEHHIO, paBeH yrioBomy koddouuuenty npu InC: (tga =
tga
RT "
3Hast Benuuuny [ ,, 13 ypasHeHus lIumkosckoro:

09— 0 =AIn(1+ bc),

RTI%), orkyna RT/ . = —

rne A = RTl

b — koHCTaHTa a71CcOPOIMOHHOTO PABHOBECHS,
HaxoaaT KoHcTaHTy D. ITo ypaBHeHHIO JIeHrMIOpa BBIYHMCIISIOT aICOPOIHMI0, a 3aTeM CTPOSIT MOJHYIO
M30TepMYy aJcOpOIIMHU MPH BCEX 3HAYCHUSX KOHIIEHTPAITHI.

Ac

-Inc

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

Pacuem npedenwvnoii aocopoyuu no ypasuenuio Llluwikosckozo
s onpenenenns A u b B ypasHeHuu IIIHIIKOBCKOTO PEIIAIOT CHCTEMY YPaBHEHMIA:
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go—o1 = A In(l + bCl),
oo—o02=AIn(1 + bcy), (1.10)

/i€ Go — IIOBEPXHOCTHOE HATSKEHUE BOJIBL;

01 ¥ G2 — 3HAYCHUS TTIOBEPXHOCTHOTO HATSDKEHUSI, N3MEPEHHbIE TIPH KOHICHTpausx BemecTea Cy
u Cs.

Benuuunsl g; 6epyTcsi U3 SKCIEPUMEHTAIBHBIX JTAHHBIX MO0 M3MEPEHUIO 3aBHUCUMOCTH MOBEPXHOCTHOTO
HaTspkeHus oT koHuentpauu Ci [IAB B pactBope.

Pacuer mapametrpoB A u b B ypaBHeHuu IIIMIIKOBCKOrO MOXKHO BBIMOJHHTH C MOMOIIBIO
HEJIMHEWHOTO PErpecCHOHHO0 aHaIn3a, BOCMOob30BaBKCch nporpammoit STATEGRAPHICS.

Kpowme Toro, BeIIeniprBeieHHas cHCTEMa YPaBHEHUN pelIaeTcsa U BPYYHYIO, JIs 9er0 ypaBHEHHUE
[umkoBcKOr0  HY)XHO —TpeaBapuredbHO mpomuddepeniupoBats. llocne muddepenunpoBanus
ypaBHenue [lInmkoBckoro nMeeT BUA:

do _  Ab

dc  1+bc (1.11)

IMTonaras, uro do ~Aa, dC ~ AC, MOKHO 3aITUCaTh CUCTEMY YPaBHCHUI:
do 1 _ Ab
dc 1+bc;’
do 2 Ab
—_— = — (1.12)
dc 1+bc,
[lomenwB omHO ypaBHEHHE Ha JPYroe M BOCIOJB30BABIIMCH OIMBITHRIMH JaHHBIMH 3aBUCHMOCTH
MOBEPXHOCTHOTO HATSDKCHUS OT KOHIICHTPAIMHU, HAXOAAT D!

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

KOHCTaHTy A, KoTopas paBHa RT/ .
Orcrona I,= A/RT. Tlo ypaBHenuro JIeHrMIOpa pacCYUTHIBAIOT aJCOPOIMIO M CTPOSIT MOJHYIO
u3oTepmy azcopouuu I = f(c).

Memoovt uzmepenus no8EPXHOCHHO20 HAMANCEHU

MeToapl oOmNpe/eNieHHsT MOBEPXHOCTHOIO HATSDKEHHS TOAPA3ZCsIOTCs Ha craThdeckue (npu
HETOBIKHBIX WIIK MEJUICHHO OOpa3yIoUIMXCs MOBEPXHOCTAX) M JUHAMHUUECKHE (TIPU IBHIKYIIUXCA H
HEMPEPHIBHO U3MEHSFOIUXCS MOBEPXHOCTSX). JIMHAMHYECKHEe METO/IbI He MOT'YT OBITh UCIIOJIb30BAHBI IS
ompeiesicHHs TOBEPXHOCTHOIO HaTsbKeHHUs pacTBopoB ITAB, Tak kak (opmupoBaHue aJCcOPOIIMOHHBIX
CJIOE€B — JUIUTENBHBIHN POIIECC, U IOBEPXHOCTHOE HATSHKEHUE, M3MEPEHHOE 32 HEMPOI0JDKUTEIILHOS BPEMSI,
He OYJeT COOTBETCTBOBATh paBHOBECHOMY. CTAaTHYECKHE M IOIYCTATHYECKUE METOABI IMO3BOJISIOT
WU3MEPUTh PAaBHOBECHBIC 3HAYCHHMS TOBEPXHOCTHOI'O HATSDKEHUS JKUKOCTH.

W3BecTHBI ciiemyromye MeTOIbI ONpeIesICHUS TOBEPXHOCTHOTO HATSHKEHUS: METOT KalTMILISPHOTO
MOJTHSATHUS JKUJKOCTH, METOJ OTPHIBA KOJIbIA, METOJI HAMOOJIBIIETO NaBJICHHs ITy3bIphKa ra3a B )KUKOCTH,
CTaJlarMOMETpUYEeCKUil Merox (OTpeIB Karuu) u  Jp. HawmOonee pacmpoCTpaHEHHBIM — SIBIISIETCS
MOJTyCTaTUYECKHUI METOJ] IaBJICHHUS Ta30BOT0 My3bIpbka. CyTh €ro 3aKJIFOYAETCs] B TOM, YTO H3MEPSETCS
nasiieHre P, HeoOxonumoe iist 00pa3oBaHus IMy3bIpbKa raza. JTo IaBIeHUue MOKHO H3MEPHTh Ha Ipudope,
CKOHCTPYHpPOBaHHOM akajgeMukoM [1.A. PeOunaepom (puc 1.6).

Me:x 1y MaKCUMaJIbHBIM U30BITOYHBIM JIaBJICHHEM P, H3MepseMbIM 10 MPOCKaKUBAHMS My3bIpbKa
yepes Karmuisip, ONYyIIEHHBIN B )KUKOCTh, U TIOBEPXHOCTHBIM HATSDKEHHUEM CYIIECTBYET 3aBUCUMOCTbD:

20
AP ==, (114)

rJie [ — paguyc Kanuuisipa.

Crnenyer 3aMeTHTh, YTO B MOMEHT IMPOCKAKUBAHUS ITy3bIphKa OOBIYHO HAONIOIAETCS pe3Koe
YMEHBIIICHUE JaBJICHUS, YTO MO3BOJSIET YEeTKO (PUKCHpOBATh MaKCHMAllbHOE 3HA4YCHUE JaBIICHHS,
OTBEYAIOIIETO YCIOBHUIO, TP KOTOPOM BHITIOIHAETCS BHIIETPUBECHHOE YpaBHeHue. JlaBnenne P moxxHO
BBIPA3HTh Yepe3 Pa3HOCTh YPOBHEH cTosba xuakoctu Ah B MaHOMETpE, TOT /1A
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o= N;—'T =K - Ah, (1.15)

rae K — kxoHcranTa mpubopa, B KOTOPYIO HE BXOJAT BEJIMYMHBI, 3aBHCSIIHE OT IPHPOJIBI
usmepsiemoit xuakoctu (K = r/2).

——-WW

hI_

Puc. 1.6 Cxema yCTaHOBKH JJ1s1 U3MEPECHHUS TOBEPXHOCTHOTO HATSHKEHUS KUAKOCTH (1Iprbdop Pebunmepa)
1 — nenurtenbHas BOPOHKA; 2 — KpaH; 3 — TpyOKa ¢ KanmuuiipoM; 4 — COCyJI C UCCIIEAYEMON KHUAKOCThIO; 5
— MaHOMETD.

s ompeneneHus mocTosHHON K M3MepsioT MakcuMManbHOE AaBieHue Ahg mis cTaHmapTHOM,
HarpuMep, BOIbI, Y KOTOPOi BEIMYNHA TIOBEPXHOCTHOT'O HATSHKEHHS Go H3BECTHA. 3HAs 6o U u3MepuB Aho,
BeauCIOT K = 6o/ Ahg. Tloacrasus K B ypaBuenue ¢ = K - Ah, mosydaror:

Ah
0 = 0 A_ho' (1.16)

Buvinonnenue pabomut

J1a BeITOTHEHNST pa0O0THI HEOOXOAMMO UMETh prudop Pedunnepa, BonHbI pactBop I[1AB, KOIOBI
eMKOCTBIO 30 cM®, MepHbIE KOJIOBI M ITUITETKH.

1. ITomyuuB ot mpenomaBaTenst pactBop [IAB u3BecTHON KOHIICHTpPAIIUU, ¢ TIOMOIIBI0 MEPHBIX
KOJIO ¥ TIMIIETOK TOTOBSIT 5 pacTBOPOB MyTEM IMOCIIEI0BATEILHOTO pa30aBIeHNUs BIBOE.

2. B cocyn (puc.1.6) HamuBaOT AMCTUIUIMPOBAHHYIO BOAY IPHUMEPHO HANOJOBHHY EMKOCTH
M3MEPUTENBHON SEHKH W YCTaHABIMBAIOT KalMJULIP Tak 3 Tak, YTOOBI OH KacaJicsi €e MOBEPXHOCTH.
[110THO 3aKpBIBalOT BCE NIIU(HI U KPAHBI.

3. Jlnst Toro yToOBI CO3AaTh pa3psHKEHUE B COCYIE, Yepe3 KpaH 2 BBUIMBAIOT BOLY U3 JICJIUTEIbHON
BOPOHKHM 1, IIpU 3TOM Pa3HOCTh MEXAY YPOBHIMHM XHIKOCTH B MAaHOMETpE yBeluuuBaercs. M3mepsior
MaKCHMAaJbHYIO Pa3HOCTh YPOBHEH JKHIKOCTH B MAaHOMETpPE, IPU KOTOPOH MPOUCXOIUT MPOCKaKWBAaHUE
My3BIPHKOB BO3/yXa Yepe3 Kamwuisp. M3mepenne nponsBoAsT 3-4 pa3a v BEIYUCISIOT CpeHEe 3HaUCHHE.
CKOpOCTh TIPOCKAKHBaHUSI MY3BIPHKOB PETYIUPYIOT TaK, YTOOBI YHCIIO MTy3bIPHKOB HE TMPEBBIIIAN0 2-3 B
MUHYTY.

BHUMAHME! Eciau npu OTKphIBaHMM KpaHa BOJAa M3 JEJIUTEIBHOH BOPOHKM HE TEUET, 3HAYWT, B
PE3MHOBBIE IIUIAHTH MOMaNa XUAKOCTh. Heo0X0MuMo CHATH IJIAHTH U BBUIMTH U3 HUX Boxy. Ecnm npu
TEYEHUH BOABI U3 BOPOHKU HE HaOogaeTcsi NpoOyIbKHUBAaHUS My3bIPEKOB Yepe3 Kamuiuisip, Heo0X0JUMO
MIPOBEPHUTH T€PMETHYHOCTD YCTAHOBKH.

4. TIpom3BOOAT W3MEPEHHME C MCXOAHBIM M TPHUTOTOBIEHHBIMH pacTBOpaMu W HaxomsaT Ah.
HauunHaTte n3MepeHue cienyeT ¢ pacTBOpa caMOi HU3KOH KOHLEHTPALMH.

5. Ha ocHOBaHMU NONyYEHHBIX JAHHBIX BBIYUCISIOT MOBEPXHOCTHOE HATSDKEHUE G IUJISL BCEX
pactBopoB [TAB mo ¢opmyine (1.16). B popmyny moacraBnstoT 6o — MOBEPXHOCTHOE HATSHKEHUE BOJIBI,
paccuuTaHHOE TpU Temreparype omnbita t mo ypasuenuto (1.17):

oo = 73,5-0,15(t - 15), (1.17)
2 o
rae 73,5 mJIk/M* — MOBEPXHOCTHOE HATSDKEHUE BOJIBI ITpH TemiepaType 15°C.
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ITo HalicHHBIM 3HAYEHHUSIM G CTPOSAT H30TEpMy IMoOBepxHOCTHOro Harsmkenus o = f(C).
DKCIEepUMEHTaIbHBIC U PACCUNTAHHBIC TaHHBIC 3aHOCAT B Tabmuiy 1.1.

PaccuuthiBaror ancop6ouuio. ITockosbky dusnueckuii cmbica npousBoanoi do/dC ects TaHreHC
yrJia HakJIoHa KacatenbHo# K kpuBoil 6 = f(C), To B cpeaneit obnactu kpuBoii (obmactu 2 Ha puc. 1.3)
OepyT 5-6 TOYeK W TPOBOJAT K HHM KacaTellbHble W MpsIMbIe, MapajuielibHble ocH  alcIucc.
COOTBETCTBYIOIIME 3TUM TOYKAM KOHIICHTPALIUU 3aHOCAT B Ta0. 1.2.

Taoauna 1.1

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

Paccmotpum (cM. puc 1.3) mopsiiok MpOBEACHUS pacueTa JjIs OJHOW M3 TOYEK, HAIpUMEp, JUIs

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

J1a HaxokJaeHWsl TaHTeHca yria HaKJIOHAa HeNb3sl MOJb30BaThCs TPAHCIIOPTHUPOM, €TI0 CleAyeT
pacCUYUTHIBATh KaK THOIICHHE KATETOB TPEYTOJIbHHKA, T.€. OTPE3KOB OCEH KOOPAWHAT, BHIPAKCHHBIX B

COOTBETCTBMM C MacmTabom rpaduka. [logcraBuB B ypaBHenue ['nuOOca HaiineHHOe 3HadeHUE
Ldo z z
MIPOU3BOJHON — = — — , noaydaroT [' = —.
ac Cc RT

7. Ilo npeoOpa3oBaHHOMY ypaBHeHHIO JIEHTMIOpa HaxXomsT mpenenbHylo afcopOruio ['e. s
3TOTO Ha OCH a0CIMCC OTKIIAABIBAIOT 3HAUEHHUS KOHIIEHTPALlNH, a Ha OCH OpJIMHAT — COOTBETCTBYIOIIEE UM
BbIuncieHHble 3HaueHus C/[. B pe3ynabTaTe moiaydaroT npsmyto (puc. 1.4), U3 KOTaHreHca yria HakJIoHa
KOTOPOH MO>XHO BBIYUCIIUTH [ .

8. Ilo naitnennoit Benuumne [ ONPenensioT MmIoMmaab MOJICKYIbI So U TOJNMIMHY aICOPOIIUOHHOTO
cost O.

9. VIaMepeHHbIe 1 BEIYNCICHHBIC JaHHBIE 3aIMCHIBAIOT B Ta0muIry 1.2.

[NPUMEYAHUE:
3HaueHue raszoBoif noctosHHON R = 8,3142 JIx-K* - monp™.
Na = 6,02 - 102 1/mo1b.

Tadmuua 1.2

C, MoJIb/1T Ao =12, T, Mosb/cM? c/r
MJTK/M?

3Ha4yeHUs] TUIOTHOCTH H-OYyTHMJIOBOIO CHHMpPTa W ojeara HaTpus NpuBeAeHbl B Tadm. 1.3.
MonekynsipHble Macchbl OYTHIIOBOTO CITUPTA U OJieaTa HATPHs PACCUUTHIBAIOTCS KaK CyMMa UX aTOMHBIX
Macc ucxos u3 xumuueckux gpopmyi: CsHyeOH, Ci17H33COONa.

Tabauma 1.3

BemiectBo IInotHOCTH (T/cM®) mpH
TeMIeparype

15°C 20 °C 30 °C

H-6yTtunossrii ciupt C4HoOH | 0,8233 | 00,8086 0,8020

Onear Hatpus C17Hz3COONa - 0,8906 -

Bonpocwt onsa camokonmponn
1. Kakvie moBEepXHOCTHBIC SBJICHUS U3ydaeT KOJUIOWUTHAS XUMUSI?
2. Yro Takoe MOBEPXHOCTHOE HATSDKEHHE M B KAKUX EIWHHUIAX OHO U3MeEpSeTcs?
3. [Ipoananu3upyiite MPUYHUHBI, MPUBOIAIINE K W3MEHEHHUIO MOBEPXHOCTHOTO HATSHDKEHHS Ha TPAHHULIE
BO/Ia-BO3/YX.
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4. Yem oOycioriieHa cepuueckas Gopma Kareib *KUIKOCTH B YCIIOBUSIX HEBECOMOCTH?

5. Yro Takoe monHas MoBepxHOCTHAs dHeprua? Kakue skcriepuMeHTanbHbIe TaHHbIe HEOOXOAMMEI TS ee
omnpenencHus?

6. Kak 3aBHCST MOBEpXHOCTHOE HATSHKEHHE W TIOJTHAS TIOBEPXHOCTHAS SHEPTHUS OT TeMIIepaTyphl?

7. IlpuBennTe METOABI OIIPEIEICHUS TOBEPXHOCTHOTO HATSDKEHUS. B 4eM pa3HuIa MeXIy CTaTHIECKUMHU
U TMHAMUYECKUMH METOIaMH?

8. UTo Takoe MOBEpXHOCTHAs aKTUBHOCTH? Kak MOXKHO ee onpeaenurs?

9. Uro Takoe IIAB? KakoBa ocobeHHocTh cTpoeHus Moiekynsl I[IAB? IlpuBenute npumepsl
HEUOHOTCHHBIX, KATHOHHBIX U aHHOHHBIX [TAB.

10. B wem 3akimouaercs mpaBwio Tpay0e? M3o0pasure mzoTepmy aAcopOIMMl W TIOBEPXHOCTHOTO
HaTsDKeHus s psaa cnupToB: CsHsOH, CsH,OH, C4HyOH, CsH1,OH.

11. Yro Ha3wpiBaeTCs aICOPOIHMEH U KaK KOJTHMYECTBEHHO €€ XapaKTePHU3yIOT?

12. Kakne ypaBHEHHSI OMICHIBAIOT 3aBUCUMOCTh TIOBEPXHOCTHOTO HATSHKEHHS OT KOHIICHTPAIHH?

13. IlpuBemute ypaBHEHHUE, OIMUCHIBAIONICE 3aBUCHUMOCTH aJCOpPOIMM OT KOHIEHTpAruu (M30TepMa
azcopOIum).

JJABOPATOPHAS PABOTA Ne3
N3YUYEHHUE ANCOPBIIMHN HA 'PAHUIE «TBEPJIOE TEJIO — PACTBOP»

Leanb padoThl: n3yueHHe aacopOLUN OPraHUYECKOM KHUCIOTH Ha aKTUBHUPOBAHHOM YIJIE; ONpEAEICHUE
KOHCTaHT B ypaBHeHUH Dpeiinanuxa.

IIpuodops! n peakTuBbl: 0,4 M pacTBOpbI YKCYCHOM WJIM MypaBbUHON KHUCIOTHI, aKTUBUPOBAHHBIN yTOJb
(ancopbenrt), Tutpant — 0,1 M pactBop KOH, cnimpToBoii pactBop Genondranerna, 12 KOHUYECKUX K0JO,
kos10a emkocThio 500 M1, MEPHBIN [IMIUHAP, MUNETKU Ha 5, 10, 15 My, Bechbl, BUOpOTEpPM.

Teopemuueckoe ssedenue

Aocopbyusi W3 pacTBOPOB Ha TBEPIOW MOBEPXHOCTH WIPaeT BAXHYIO pOJIb B TIpoIeccax
00pa3oBaHHs, Pa3pyIICHUS U YCTOWYHMBOCTH KOJUIOMAHBIX cucTeM. C ancopOrueil cBs3aHBI MPOIECCHI
OUYMCTKU M PEKyTepaliy, U3BJIeUeHHUE M3 PAaCTBOPOB IEHHBIX NMPUMECEH, YCBOCHHE PACTUTEIEHBIMHA U
JKUBOTHBIMH OpTaHU3MaMH MUTATEeIbHBIX BEIIECTB U T.JI.

TBepaoe Teno, Ha TOBEPXHOCTH KOTOPOTO MPOUCXOUT aJCOPOIIHS, HA3bIBACTCS a0COpOEeHmoM, a
azcopOMpyIoIeecss BEIIECTBO — adcopbamom WU adcopomueom. Yarie TPUMEHSIOTCS TBEPIbIC
a7IcOpOEHTHI — MOPUCTHIE TeJa U BHICOKOANUCIIEPCHBIE MTOPOIIIKH.

AncopOuus Ha TpaHUIlE «TBEPJIOE TENO — PACTBOP» - SIBJICHHE OOJIee CI0XKHOE, YeM afcopOnus Ha
JKUAKOW TOBEPXHOCTH. BO-TIepBBIX, 3/1€Ch MPUXOAUTCS YUYUTHIBATh BIUSHUE CHIIOBOTO TIOJIS, CTPYKTYPHI U
MIPUPOJIBI TBEPJIOW MOBEPXHOCTH, KOTOpasi OOBIYHO OBIBAET SHEPreTUIECKH HEeOMHOpOoIHA. B oTnuyme ot
JKUAKOCTH, HA TBEPJOW IOBEPXHOCTH HMEIOTCS AaKTHBHBIE W HEaKTUBHBIE YYACTKH, a ajcopOnus
MPOUMCXOJMT TOJIBKO HA AaKTHBHBIX Yy4YacTKaX, T.C. sSBJSIETCS JIOKAIM30BaHHOW. B0O-BTOPHIX, HEOOXOIUMO
YUUTHIBATh MEKMOJIEKYJISIPHBIC B3aUMOJICHCTBHS B pacTBope. JKujkoii (a3oii siisieTcst pacTBOpP, KOTOPBIN
COCTOWT W3 JABYX KOMIIOHEHTOB: PacTBOPHTENS M PacTBOpeHHOro BemiecTBa. O0a KOMIOHEHTa MOTYT
aZcopOMpOBaTHCS Ha MIOBEPXHOCTH. MEXIy HUMH MPOUCXOIUT KOHKYPEHIIUS 32 MECTa B TOBEPXHOCTHOM
cioe. AIcopOIMOHHAS CIOCOOHOCTH PACTBOPEHHOTO BELIECTBA OYET 3aBUCETh OT HIPUPOIBI pACTBOPUTEIS
Y TIOBEPXHOCTH.

OnHoli W3 BaXKHEMIIMX 3aKOHOMEPHOCTEH aacopOLMM M3 PACTBOPOB SBISETCS IPABUIIO
BBIpaBHMBaHUs NOJsIpHOCTEN PeGnHaepa, cormacHo KOTOpOMY Ha TBEPAOH MOBEPXHOCTU afcoOpOHpyeTCs
BEIIECTBO, KOTOPOE BBIPAaBHUBAET IMOJSPHOCTH TBEPIOW M >KUAKOH ¢a3. Hampumep, w3 BOJHOTO
(TIoJIApHOTO) pacTBOpa MPOIMHOHOBAS KUCIIOTAa XOPOIIIO aICOPOUPYETCsl Ha HETOJSIpHOM yriie (puc. 2.1).

Momnekyna nporuoHoBoi kuciotel (C2HSCOOH) nMmeer nudnipHOE CTPOSHUE: OHA COCTOWT U3
noJisipaoit yactu (-COOH), yciaoBHO n300paXkaeMoii Kpy>KKOM, U HeoJsipHoi yactu (paaukaina —C2HS),
ycIoBHO m300pakaemoro ueptoukoir. Ilomnocteio momekyny C2HSCOOH, kotopas sBisiercs

IMOBEPXHOCTHO aKTUBHBIM BECIICCTBOM, 0003HaYar0T CUMBOJIOM O .
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Ha nenonspaoMm ancop6Oenre (yrie) MoJieKyJia IMPOIHOHOBON KHCIOTHI OyIeT aacopOHupoBaThCs
CBOCH HEMOJIIPHON YacThlo, T.C. YIJICBOMOPOAHBIM pafukaaoM. Eciau B3ATh MONSAPHBIA ancopOeHT
(Hammpumep, cUITMKaress), TO Ha HeM, B OCHOBHOM, a/ICOPOHPYIOTCS MOJIEKYJIBI TTOJIIPHOTO PACTBOPUTEIS —
Bojbl. Ecii HE0OX0aMMO M3BIIEYh MPONMHOHOBYIO KHCIIOTY W3 HETOJSPHOTO PACTBOPUTENS (HAIIPHMED,
OeH3o07a), TO B KadecTBe afcopOeHTa HMCIONB3YIOT MOJSIPHBIE IMOBEPXHOCTH (CHIIMKArenb, TJIMHY), Ha
KOTOpOii OyayT agcopoupoBaThes nossipusie rpynmnsl (-COOH) Monexysl.

W3 mpaBuna BblpaBHHBaHHUS MOJspHOCTeW PeOuHmepa ciemyer, 4ro 4eM OoJblIe Pa3HOCTb
MOJISIPHOCTEH MEXy PACTBOPUTENIEM U TBEPABIM aICOPOCHTOM, TEM JIydIlle aficOpOUpyeTCs pacCTBOPEHHOE
BemlecTBo (Hampumep, [TAB). U, Haobopor, eciu mo cBoei npupoe aacopOeHT Oiinke K pacTBOPUTEIIIO,
TO PACTBOPEHHOE BEIIECTBO aACOPOUPYETCS III0X0, a MOJIEKYIIBI PACTBOPHUTENS — XOPOIIIO.

PUCYHOK
Puc. 2.1. Opuenrtanms mostekyn [IAB Ha rpannie «tBepaoe teno — pactBop [IAB»: a — amcopbums Ha
HETIOJSIPHOM aZCOPOCHTE M3 MOJIIPHOTO PACTBOPUTEIS; O — amcopOus Ha MOJISIPHOM aicopOeHTe U3
MOJISIPHOTO PACTBOPUTEIIS; B — aACOPOLHsI HAa HEMOSIPHOM acOpOeHTE M3 HEMOISIPHOTO paCTBOPUTENS; T
— aJICOpOITUs HA MOJIIPHOM aJICOPOCHTE U3 HETOJISIPHON CPEIbI.

HMnaue TOBOpsA, 4Y€M XYK€ PpaCTBOPUTCIIL CMA4YUBACT TBECPAYIO IMOBEPXHOCTb, TEM JIy4dlIC
aICOPOMPYIOTCS MOJICKYITbI PACTBOPEHHOTO BEIIECTBA.

Moutekysbl  aacOpOUPYIOIIErocss TOBEPXHOCTHO-aKTHBHOTO — BEIIECTBA OPUCHTHUPYIOTCS B
MOBEPXHOCTHOM CJIO€ TaK, 4YTO IPOMCXOMUT YpaBHUBAHWE TOJSIPHOCTEH B IMOIPAHUYHOM  CIIOE,
NPUBOJISAIIEE K YMEHBIICHHIO TOBEPXHOCTHOTO HATSDKCHHUS] CHCTEMBI.

Bropasi 3akOHOMEpHOCTh aaCOpOLIMM Ha TpaHHIE «TBEPIOE TEJIO — pacTBOP» CBs3aHA C
npuMeHeHueM npasuia TpayOe: agcopOLUUOHHAs CIIOCOOHOCTh BO3pAcTacT B FOMOJIOTHYECKOM PsIIy, T.C.
4YeM BBIIIEC MOJICKYJISIpHAs Macca BEIIeCTBa, TEM JIyUIIe ero aJcopOIMOHHAs CIIOCOOHOCTh. AcopOrus
MOJIEKYJT PAaCTBOPCHHOTO BEIECTBA Ha TBEPAOW MOBEPXHOCTH OOpaThMa, T.e. pa3baBlieHHE pacTBoOpa
BBI3bIBAET JICCOPOIMIO — yAaleHHe aJCOpOMPOBAHHBIX MOJIEKYJ C MOBEPXHOCTH (a3. [TosToMy Kaxmoi
HOBOW paBHOBECHOH KOHIICHTPAIIMH COOTBETCTBYET OIPEAEICHHOE KOJIMYECTBO aJCcOPOMpPOBAHHBIX
MOJIEKYJ1. DKCIIEPUMEHTANTBHBIC U30TEPMBI aJICOPOLIUU MPEICTABISAIOT COOOM 3aBUCUMOCTH aJICOPOIIUU OT
PaBHOBECHOM KOHIICHTpaIMi. KONMYECTBEHHO 3Ta 3aBHCHMOCTh MOXKET OBITh ONHCAaHA YpaBHEHHEM

Jlenrmropa:

bc
r=r,—— (2.1)
1+ bc

rae [, - mpenenbHas BeJIMYHHa a1copOLumy;

b — koHCTaHTa a/ICOPOLIOHHOTO PABHOBECHSI.

st cpenHuX 3HauYeHUH KOHLEHTPALUH IpUMeHsieTcsl ypaBHeHusa Dpeitnmxa:

r=p-c (2.2)

rne f — azncopOuMs TpH PaBHOBECHOW KOHIEHTpAllMHM, paBHOW 1 Moinb/m (Bo3pacTtaer c
YBEJIMYEHHUEM JUIMHBI YTIEBOJOPOTHOTO pagnuKaia);

1/n — mokasatenb, XapaKTePU3YIOIIUHA CTENICHb NPU MPUOIKSHUS M30TEPMBI K HPSAMOI (st
aJIcopOIIMuU U3 PacTBOPOB OH MeHseTcs B tipeaenax 0,1 + 0,5).

[Mpu Gonbmux 3HaveHHSX KOHIEHTpamuu C KOJWYECTBO aJCOPOMPOBAHHOTO BellecTBa OyjaeT
MOCTOSIHHO, 3HAYMT, MMoKa3aTenab 1/n gomkeH ObITh paBeH 0 (T.e. N — oo). [IpuOIIKeHNE K HACHIIICHUIO
MOBEPXHOCTH aJICOPOCHTA JTO/DKHO MPHUBOIUTH K yMEHbIICHHIO 3HaueHus 1/n. TlostoMy, dem BbIlIe
a71cOpOLMOHHAs CITIOCOOHOCTH BELIECTBA, TEM MEHbIIIE MTOKA3aTeNb.

Tak, B TOMOJIOTHYECKOM psily MypaBbUHAsh KUCIOTa — BajJepUaHOBas KUCIIOTa KoHcTaHTta 1/n
ymenbiiaetcs or 0,45 mo 0,23. BenmnuumHy agcopOuuMu Ha TBEPIOM aACOPOEHTE ONPENeNsIoT Kak
OTHOIIeHHE U30BITKa KOMIIOHEHTA, aICOPOMPOBAHHOIO B IIOBEPXHOCTHOM CJIO€ X K Macce ajcopbeHTa m:

I =x/m. (2.3)

OKCTIePUMEHTAIbHO KOJUYECTBO aICOPOMPOBAHHOTO BEIIECTBA OIPENENSIOT MyTeM H3MEPEHUs

KOHIIeHTparu pactBopa Co 10 paBHOBECHOH KOHIIEHTpAIIUHU Tociie ancoporuu C:
x=(C-0C) -V, (2.4)
rae V - o0beM pacTBOpa, U3 KOTOPOTO ocyIIecTBIsieTcs ancopouus. CiaenoBaTensHo,
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(Co-C)-V
r= — -1000 [Mmomb/T]. (2.5)
B psze ciyyaeB aacopOLuu ONpeAeNsoT Kak KomnuecTBo BemiectBa Cs B TIOBEPXHOCTHOM CIIOE,

OTHECCHHOC K MaCCC WJIM MOBCPXHOCTU ancop6eHTa
Cs V
A= . (2.6)
m

Ecmu Cs >> C, o Cs = Co, v Benmuuunsl / 1 A COBIIAJAIOT.

«Y CTOMYHUBOCTD AUCHEPCHBIX CUCTEM»

JJABOPATOPHAS PABOTA Ne4 .
HNCCIEAOBAHMUME JJIEKTPOJIMTHOU KOAT'YJISIIIUU 30JIEU

1Llenwv pabomel: onpeneneHne MOPOTOB KOATYIISIINH SIEKTPOIUTOB.

Onpedenenue npudopsl u peakmuBbl: 30716 THIpoKcuaa xkene3a (2, 0 %-Hblil pacTBOp); pacTBOPHI
anextponutoB KCL (4M), NaCL (4 M), K2SO4 ( 0,5 M), NaSQO4 (0,5 M), KsCeHs0 (0,33M), urcteie
MPOOUPKH Y THUIETKH.

Konmponsusle 6onpocbl: ycTOMUNBOCTD THOMOOHBIX KOJITIOUAHBIX CUCTEM U UX CTaOWIIH3aIs,
KOAryJsuys 30JIed, MpaBuia SJIEKTPOTUTHON KOAryJISIIH.

Teopemuueckoe 6gedenue

JIuoghobHbie KOMIOUIHBIE CUCTEMBI XapaKTePU3YIOTCS H30BITKOM CBOOOIHON MTOBEPXHOCTHOM SHEPTHIH:
F12=012S12. (1)

rae S 12— MexdaszHast moBepxXHOCTh (MHACKC 1,2 03HauaeT (asbl), JocTUraeT OONIBIINX 3HAYCHUN
BCJIEJICTBHE BBICOKOPA3BUTOM MOBEPXHOCTH paszzernia nucnepcHoi dhassl (1) u aucnepcnoHHON cpensl (2),
a TaKKe 3HAYUTETHHON BEMYMHBI MEK()A3HOTO HATSIKEHUS 012 .

CornacHO BTOPOMY 3aKOHY TEPMOJIMHAMUKH, BelTH4YrHA F 12 Kak cBOOOIHAS SHEPTHs
CTPEMUTHCS K MUHIMYMY, YTO MTPOSIBIISIETCS] B YKPYITHEHUH YaCTHII 33 CUET MX CIIUIaHUs. JTO, B
KOHEYHOM cUeTe, IPUBOANT K Pa3/IeleHHIO CUCTEMBI Ha Makpodassl. Takum obpazom, modoOHbIE
KOJIJIOUJIHBIE CHCTEMBI SIBIISFOTCS NPUHIMITHAIEHO TEPMOANHAMHYECKHUMH HEYCTOWYMBBIMHA CUCTEMaMH.

J1g cy1ecTBOBaHUS YCTOMYUBOM KOJUTOMTHOM CUCTEMBI JIOJIKHBI COOJTIOIATHCS CIeAYIOIINe
YCJIOBHS: TIOCTOSIHCTBO BeM4uHbI qucnepcHoct D =1/d (d — auamerp yacTuiibl) 1 paBHOMEPHOCTb
pacrpeneneHus AUCTIEPCHOM (a3bl B AUCIIEpCHOHHOM cpene. CIIoCOOHOCTh KOJUTOMIHON CUCTEMBI
COXPAHATH AUCIIEPCHOCTD, T.€ pPa3Mep YacTHUI] BO BPEMEHH, Ha3bIBACTCS ad2pecamusHOU YCHOou4u8oCmsio.
CriocoOHOCTh KOJJIOWAHOM CHCTEMBI COXPaHATh PABHOMEPHOCTH PACIIPEACICHUs IUCTIEPCHOI (ha3bl B
JIUCTIEPCUOHHOMN CpeJie HA3bIBACTCS KUHemuueckol ycmouuugocmoio. I1oTepst KOMIOUIHOM crucTeMon
YCTOWYMBOCTH MPUBOJUT K KOoa2yisiyuu — NPOIIECCY arperupoBaHusl YaCTHIL, B pe3yIbTaTe KOTOPOTO
CHCTEMa MOKET MOTEPAThH arperaTUBHYIO U KUHETUYECKYIO YCTOMYMBOCTD.

B aucniepcHBIX cucTeMax, COXpaHSIOIINX arperaTuBHY0 yCTOWYMBOCTD BO BPEMEHH,
JIEHCTBYIOT T€ WM WHbIE (PaKTOPHI CTAOWIIN3AIHH.

@akTOphl arperaTUBHON YCTOWYMBOCTH IUCIIEPCHBIX CUCTEM IOIPA3IEISIFOTCS Ha
TEPMOJIMHAMUYECKUE U KHHETUUECKHE.

K TepmoanHaMUuecKUM OTHOCUTBCS CIEAYIOLINE:

1.2nexmpocmamuyeckuii — CIOCOOCTBYET CO3/IAHUIO FIEKTPOCTATHICCKUX CHUT
OTTAJIKMBAHUSI, BO3PACTAIOMINX [IPY YBEIWYCHUH MMOTEHIIMAIA YaCTHI IOBEPXHOCTH () U
0Cc00EHHO 3JIEKTPOKUHETHYECKOro (£) moTeHIInAaNa;

2. A0copbyuoHHO-CONbEAMHbIL — TIPABOJIUT K YMEHBIICHUIO MeX()a3HOTO HATSHKEHHUS U
CHIXeHUIO dHeprun [ mb0ca moBepxHOCTH paszena das.
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3. Oumponuiinwlii — SBISIETCS TOMOTHEHUEM K JIBYM MEPBBIM (pakTopam, 4To 0cOOEHHO
XapaKTepHO U1 TOHKOIUCIICPCHBIX CUCTEM, YaCTUIIBI JUCHIEPCHON (pa3bl KOTOPBIX
Yy4acTBYIOT B ODOYHOBCKOM ABHXKEHHHU. DTOT (aKTOP CIOCOOCTBYET PABHOMEPHOMY
pacnpeeeHIIo YacTHIl 0 00bEMY CUCTEMBI.

K xuHeTHYecKnM (hakTOpaM yCTOHYMBOCTH, CHIKAIOIIUM CKOPOCTh arperanun
YJaCTHI TUCTICPCHOM (ha3bl, OTHOCSTCS:

1. CmpyxmypHo-mexanuueckuil, CBSI3aHHBIN C 00pa30BaHUEM Ha MOBEPXHOCTH
YaCTHI] 3aLIUTHBIX CIOEB, CTOMKHUX K pa3pyLIEHHUIO U 00JaJal0INX YIPYTOCThIO U
MEXaHUYECKOUN MPOYHOCTBIO.

2. l'udpoounamuueckuii, CHIKAIOIIMNA CKOPOCTh arperaiyu BCIICJICTBHE
W3MEHEHUS BSI3KOCTH Cpelibl, INIOTHOCTH AMCTIEPCHOM (pa3oii 1 AUCTIEpCHOHHOM Cpeabl.

B mucnepcHBIX cucTemMax arperaTUBHasi yCTOWYHBOCTH OOYCIIOBJICHA JEHCTBHEM
OJHOBPEMEHHO HECKOJIBKUX (PaKTOPOB, HO OCHOBHBIM U3 HHUX SBJISETCS
AIIEKTPOCTATHUECKUH U aJCOPOLIOHHO-CObBATHBIMH.

Hapymenne dakTopoB cTabmIn3aiui MPUBOIUT K TIOTEPE KOJTIOUTHON CHCTEMOM
YCTOMYMBOCTH, TO €CTh KOArysiuuu. Koazynsayus— 3T0 NpOLECcC arperupoBaHus
(cnumaHus) 4acTHIl, B pe3yJIbTaTe KOTOPOTO CUCTEMA TEPSIET arperaTUBHYIO U
KHHETHYeCcKas yCTOWYNBOCTh. Koarymsiust MokeT ObITh BbI3BaHa Pa3HOOOPa3HBIMU
MPUIMHAMH: JOOABKOM 3JIEKTPOJINTA (DIIEKTPOIUTHAS KOATYJIALMS), U3MEHEHHE
TEMIIepaTypbl, MEXaHUIECKUM BO3JICHCTBUIM, BO3/ICHCTBUEM CBETA U T.1.

Oco0eHHO YyBCTBUTENBHBI 30J1H K ACUCTBHIO HA HUX AIIEKTPOIUTOB.

B 3aBucuMOCTH OT KOHIEHTPALUH JIEKTPOJINTA KOAryJISIIKs OCYLIECTBISIETCS B
JIBE CTaJIMU: MEJICHHYIO U ObIcTpYIO (puc.1)

[Ipu MeIeHHON KOAryJIsui U3MEHEHNE KOHIICHTPAIIH COMTPOBOXKAACTCS PE3KUM
HW3MEHEHUEM CKOPOCTH Koarymsinuu. B obmactu ObIcTpoil Koaryssiuu yBeIn4eHHue
KOHIIEHTPALIMH 3JICKTPOJIUTA B KOJUIOUIHOM CUCTEME HE BBI3bIBAET H3MEHEHHS CKOPOCTH
KOaryJisiliu, TOCTUTIIEH CBOETO MaKCUMAaJIbHOTO 3HAYCHUSI.

KoH1eHTpanuro IeKTpoInTa HaunHast ¢ KOTOPOH CKOPOCTh KOATYJISIIUS OTCTAET
MOCTOSIHHOM, HA3bIBAIOT IOPOTOM KOAryJyIsilyy.

Puc. 1 3aBrucuMOCTh CKOPOCTH KOATYJISIHS KOHIEHTPALMN 3JIEKTPOJIUTA

[Ipu ObICTPO# KOATYISUU 30JI€H AIEKTPOIMTAMH BO3MOKHBI IBa MEXaHU3MA:

1. KoHneHTpannoHHas KoaryJsinus, Ipx KOTOPOH MOTepsi yCTOWINBOCTH
BBI3BIBACTCA CXKaTHEM B TU(HY3HOM 4acTH JBOWHOTO anekTpuyeckoro cios (12C) npu
HEM3MEHSIOLIEMCS (0 - TOTEHIHAJIE TIOBEPXHOCTH.

2. HefiTpanu3anoHHas KOAryJsIys, IPOMCXOAAIIAs B Pe3yIbTaTe CHIDKECHHS
MOBEPXHOCTHOTO ¢ - TOTEHIIMANA YacTHUII( ¢ - IEKTPOXUMUYECKHIH TTOTEHIINAT).

Cy1iecTByeT npasuia 31eKmpoiumHon koazyiayuu. PaccMoTpuM ux Ha
KOHKPETHOM IIpUMeEpE:

{[Fe (OH)3] nFeO* (n—x )CL}* xCL
a/ICOpOLIMOHHBIN 0N T Py3nOHHBIN CION

YacTHibl 30715 NOJI0XKUTENBHO 3apSKEHHBI, M €r0 arperaTUBHasl yCTOHYUBOCTh B
OCHOBHOM 00YCIIOBJICHA HAIMYMEM dJIEKTPOCTATHIECKOro (pakTopa crabmimsanuu. Kpome
TOT0, 3/1€Ch JICUCTBYIOT COJIbBATHBIM U SHTPOIUIHBIN (aKTOPHI.

[Ipu no6aBnenuu snexkrponutoB (Hanpumep, Na CL, NaxSO4) npoucxogut
KOAryJsIys THAPO30IISI XKeme3a, 0 YEM CBUICTEIbCTBYET N3MEHEHHUE €T0 I[BETA.
3akaHUMBAETCS MPOIECC KOATyJISALUH BBIACICHHEM 0CaTKa — KOA2YIaHmd.
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JloOaByieHNE 3IEKTPOINTA B THAPO30JIb IPUBOAUT K CxKaTnio quddy3Hoil yacTn
ANEKTPUUYECKOTO CII0S MULIEIII, OJ1arogapst 4eMy OHH MOTYT MPHOJIU3UTECS APYTY K APYTY.
[Tpu 5TOM 9acTh NPOTUBOMOHOB ( B MPUBEICHHOM MpuMepe nNpoTuBoroHbl CL™)
nepexoauT u3 AudQy3uoHHOTO 105 B aJCOPOLIMOHHBIN, 1 3apsil YACTHLIBI yMEHBIACTCS.
B cBsi3u ¢ 9TUM YMEHBIIAIOTCS CUJIBI OTTAJIKUBAHUS MEXKAY YacTUIIAMU U BO3PACTAIOT
CHJIBI MOJIEKYJIAPHOTO NIPUTSDKEHUS], KOTOPbIE AEHCTBYIOT HA KOPOTKUX PACCTOSIHUSAX.

B nrore BBeeHNE ANEKTPONINTA BBI3BIBAET OTEPIO arperaTiBHOMN yCTOHYUBOCTH
3014

CyuiecTByeT HECKOJIBKO MPABUI AIEKTPOIUTHOMN KOAryJISILHH:

1. lobaBKa J10O0T0 37EKTPONINTA B 30J1b BBI3BIBAET KOATYISALIUIO.

2. Koarynupytomias ciocOOHOCTb 3JIEKTPOJIUTA XapaKTepU3yeTcsl TOPOTroM ObICTPOit
koaryasiuuu Cy - MUHUMAJIbHOW KOHLIEHTPALUEH IEKTPOINTA, BBI3BIBAIOILECH KOAryJIsIIHIO
KOJIJIOWIHOM crcTeMbl. YeM MeHbIIIe TIOPOT KOaryJsLuH, TeM OOJbIIe Koaryaupyonas
CIOCOOHOCTD MeKTponuTa. 3HaueHne Cx MOXKHO paccUuTaTh 1o (hopmyiie

_C3JI*V
K — 174 ]

)

rae Vsy (MJI) — MOPOTOBBINM 00BEM pacTBOPA AIMEKTPOIUTA KOHIIEHTpAIUH Csy
,,J00aByIsieMoro B V (MJI) HCXOJTHOTO 3015,

3. Koarynupyromum HOHOM SIBIISIETCS] HOH AJIEKTPOIUTA, UMEIOIIUN 3HAK 3apsija,
MPOTHBOIOJIOKHBIN 3HAKY 3apsi/a KOJJIOWIHOW YacTHIIBL. B ciydyae ruapo3ons xeses3a
KOaryJupyoIIM HOHOM OyIET aHUOH JICKTPOJIUTA.

4. Yem Oodpire 3apsi KOAryJupyroIIeTo HOHA, TeM OOJIBIIe KOarylIupyromias CliocOOHOCTh
anextponuta (rpasmwio Llymeme-Tapan).

Tak, B citydae 3JIEKTPOJIMTHOM KOAryJsisiiiy THAPO30IIS JKene3a

CK o= > CK 5042-

Ji1st pa3iaM4HbIX 3JEKTPOIUTOB BEIMYMHBI TIOPOT'OB KOATYJISALIUS CUIBHO
pa3NnYaroTCs, JaXKe eCIi OHU HaWIEHBI IIsl OTHOTO M TOTO e 30115 TeopeTHuecKuMH
pacu€raMu MoKa3aHo, YTO KOHIICHTPAIMOHHBII MTOPOT KoaryJsiuu 00paTHO
MIPONOPLIMOHAJIEH IIECTON CTENIEHH BEIWUIMHBI 3apsaa (npaswio lepsruna-Jlanaay):

g (kT)> _ const
A2 626 T z6 (3)

C«=B

rie B — xoHcTaHTa, c1abo 3aBHCAIIAs OT aCHMMETPHH dJIEKTPOJIUTA, T.€. OTHOLICHUS
Yrcia 3apsi0B KaTHOHA U aHUOHA; € —3aps]l
3NEKTPOHA; Z — 3apsij KOaryJIupyeliero noHa.

[Topor KoHIIEHTpaMOHHON KOAryJIsSIIUN HEe 3aBUCUT OT () — MOTEHIIMaNa, HO
3aBHCHUT OT 3HAUYEHHS TOCTOSHHON A , TU3JIEKTPUUECKON MPOHUIIAEMOCTH € pacTBOpa,
TeMiepatypsl T, 1 3apsAaa z Koaryaupyrouiero noHa. M3 ypaBHeHus cielyeT 4To 3Ha4eHHe
MOpoTa KOaryJIsiiu# ISl OAHO- ABYX- TPEX3aPSAHBIX NOHOB JOJDKHBI OTHOCUTHCSA KaK

1 1 1 1 1
S - —=1:0,016:0,0013 (4)

1626 36 = Lggi7gg

Boinonnenue padbomut
PaGora BeIMONHSETCS IO OJJTHON M3 METOJMK, YKA3aHHBIX MPETOaBaTEIIEM.
Memoouxa 1

Omnpenenenne mopora KOaryJisiyy 3071 THIPOKCHIA JKele3a MPOU3BOIUTCS
METOJIOM CBETOPACCESTHHUS.

MeTo 1 OCHOBAH Ha OIPEEIIEHUH 3aBUCUMOCTH ONTHYECKOM MIOTHOCTH OT
KOHIIEHTPAlluu BBOAUMOIO 3JIEKTPOJIUTA.

ToToBsAT 30116 THAPOKCH A Kele3a: B KOOy 250 MIT KUITSIeH UCTHIUTUPOBAHHON
BoIBI HaMBaroT 10 M1 pacTBOpa xopuna xenesa (2 %-Heiid pactBop). OOpa3yercs 30116
KpacHO-KOpHUYHEBOIO I[BeTa. OXJIaXAI0T 30J1b 10 KOMHATHOW TEMIEpaTyphl
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3areM UCCIIEAYIOT KOAryJIsAIHIO [IOJYyIEHHOIO 30J15 IPU BBEJICHUH B HETO pacTBOpa
cynbdara kamus (0,00125 M) myreM u3MeHeHHs ONITUYECKON TOoTHOCTH D momygaemoit
CHCTEMBI.

B 10 TmiarenbHO BEIMBITBIX MPOOHPOK HAMBAIOT MO 10 MJI MOTyYEHHOTO 30715,
TUCTHJUTHPOBAHHYIO BOJY U PacTBOp Cyibdara Kajausi B 00beMe YKa3aHHOM B TaOIIHIIE.

Tabmuna 1
Howmep npobupku 11 |2 3 |4 6 |6 718 9 |10
OOBeM BOIBI, MII 10 | 95 9 |85 |8 |75 |7 |65 |6 |55

O6wem amexktpormTa, mn [0 |05 |1 |15 |2 (25 |3 |35 |4 |46

Onruueckas mIOTHOCTL D

DJEKTPOJIUT BBOJAT B KAKAYIO MPOOUPKY 30J1eM 3a 2-4 MHUHYTBI HEOCPEICTBEHHO
nepes] IBMEHEHNEM € ONTHYECKOH MIIOTHOCTH. M3MepSFOT ONTHYECKYIO TUIOTHOCTh COJTH B
K10 MPpOOUpPKE C MOMOILBIO AEKTPO(POTOKOIOPUMETPa (COTIACHO HHCTPYKLMHU K
npubopy) ¢ npumeHeHneM cBetoduinbtpa Ne.8 [TomyueHHbIE TaHHBIC 3aHOCST B
tadnuiy 1.

CTposiT 3aBUCUMOCTB ONTHYECKOH MIIOTHOCTH D 0T 00BbeMa oT 00bEMa
anextponuta D = f (Van) (puc.2). [Topor GBICTPOii KOATYIIAIIUKE HAXOIAT IO TOPOTOBOMY
00BEMy aekTponuTa Vi (MII), IPU KOTOPOM ONTHYECKAs TUIOTHOCTH 30J151 IOCTUTaeT
MaKCHMAaJIBHOTO 3HAYCHUSI, a MPH JalibHEHIIIeM TOOABICHUH dIICKTPOIUTA HE U3MEHSIETCS.

Puc.2 3aBUCHUMOCTB ONTHYECKOM IIJIOTHOCTH 307151 OT 00bEMa
no6asneHHOro nekTposnta — KaSO4
3Hauenue Ck pacCUUTHIBAIOT IO popmyie:

Con Vk

Ck =—— 1000, mmoub/n &)
rae C,,— KOHLEHTpalus BBEAEHHOTO 3eKTponuTa, Mo/ (0,00125 M), V-006beM anekTponuTa, ML

Memoouxa 2

['oTOBAT KOHTPOJNBHYIO IPOOY: B MPOOUPKY HAIMBAIOT 1 MII 3051 U 100aBIAOT 1 M
JUCTUIITMPOBaHHON BoAbl. KOHTpONbHOI po0oii MONB3YIOTCS Ha MPOTSHKEHUH BCEX OIBITOB.
OTKJIOHEHUE UCTIBITYeMOM POOBI OT KOHTPOJIBHOM (IIOSIBIEHHE MyTHOCTH, N3MEHEHHE OKPACKH,
BBINAJCHUE OCAIKa) yKa3bIBAET HA HAINYHME KOATYIIALUH.

W3mepenne noporoB KoaryJsiuy MPOU3BOAUTCS clienylonM oopasom. B npoOupky HamuBaroT
1o 1 M1 30J1s1 (OJJHOM M TO¥ e MUIeTKOM Ha 1 MiT). 3aTeM B KaKIyt0 MPOOUPKY MPUOABIISIOT IO OJHOMY
MJI PacTBOpa NIEKTPOJIUTA OLIPEEeICHHON KoHIeHTpauu. KoHIeHTpaIyst 3J1eKTpoIuTa 0T IPOOUPKHU K
npoOupKH yMeHbIIatoT BIBoe. Hampumep, nmpobupka Nel comepskut 1 mi 301 B cmecu ¢ 1 M 0,5 M
pactBopa 3JeKTpoianTa, mpodupka Ne 2 comepkut ToT ke 00bemM 30151 B cMecu ¢ 1 mi 0,25 pacTBopa
IEKTPOJIUTA U T.1.

[Ipu BeIMOTHEHNH PabOTHI UCTIONB3YIOT CIEAYIOMINN METO] pa30aBIICHUSI.
B gncryto npoOupky HaauBatoT 1 MII 3JIEKTPOIUTA HCXOAHON KOHIIEHTpAIMK M 1 MJI 3TOTO Ke
AJIEKTPOJINTA MPUIIMBAIOT K 30110 B ipoOupky Nel. K 1 mit Hepa30aBiIeHHOTO 3JIEKTPOIIHTA TOOABISIOT 1
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it HO, momy4aer 2 MIT pacTBOpa 3JIEKTPOINTa, KOHIICHTPAIH KOTOPOTO B JIBa pa3a MEHbIIE
nepBOHaYaIbHOM. [lanee 1 MII MOydeHHOTO pacTBOPa IEKTPOIUTA OTIIMBAIOT B MTPOOHPKY ¢ 30J1eM Ne 2,
a ocraBmwmiics 1 Ma CHOBa pa30aBIsIFOT BOJOW BABOE.

Kaxxnplii pa3 npu CIMBaHUU 30J15 C 3JIEKTPOIMTOM OTMEUAIOT JACHCTBUE IMOCIICTHETO Ha 30Jb.
Ecnu ycranosneHo, uro npubasnenue 1 ma 0,5 M pacTBopa 37€KTpOJIMTa BHI3BIBAET KOATYIISIINIO, T.€
M3MEHSETCS IBET 30i14, a mpubasienue 0,25 M pacTBopa He 1aéT BHEITHUX H3MEHEHUH B 30J1€, TO
ompeeNicHUE MOPOTra KOAryJIsIiui MOKHO CUUTATh 3aKOHYCHHBIM U JalbHEHINX pa30aBiieHU
MPOU3BOANTD He ciieayeT. OTMETHM, 9TO KOATryJISIHH HET, €CIIH 30JIb B CMECH C DIIEKTPOJIUTOM II0
BHEIIHEMY BHLy HE OTIMYAETCS OT KOHTPOJIbHOM MPoOkL. [lomydeHHbIe pe3yIbTaThl 3aHOCST B TaOIHIy 2.

Tabmuna 2
Ne KonmenTtparus mprOaBIeHHOTO JIEKTPOJIATA JeticTBre anekTpoiauTa (+ Win
TIPOOHPKH MOJTB/JT —)

Ipumeuanue: 3HakOM (—) OTMEUAIOT OTCYTCTBHE KOATYJISIINH, 3HAKOM (+) — HaJIH4He.

PacueT moporos Koaryisiiu MOKHO MTPOM3BOJMTE clienyromum obpazom. Ecnu npu aevicteun 0,5 Mt
pacTBOpa HaOJroJaeTcst Koaryianus, a npu aeictsuu 0,5 M pacTBopa Koaryisiiiuy He POUCXOIUT, TO
MOPOT KOAryJIsIUK PACCUUTHIBACTCS KaK CPeHssl BEJIMYMHA 3TUX ABYX 3HAUEHUHM KOHLIEHTpALUH
ANEKTPONIUTA. YUUTHIBAs, YTO MPU CMEUICHUH PacTBOpA NEKTPOJIUTA C PAaBHBIM 0OBEMOM 30JIs
KOHIIEHTpAIHs SJIEKTPOJIUTOB MOHUKAETCS BJIBOE, TOPOT KOATYJISIUHU B IPUBEACHHOM IIPUMeEpeE:

_05+0,25
2%2

Cx *1000, [ mMM/m]. (6)
CpaBHEHHE TOPOTOB KOATYJISAIMH PA3IMYHBIX 3JICKTPOJIUTOB MO3BOJISET CIEIATh BBIBOJ] O 3HAKE 3apsjia
KOJUTOMIHBIX YACTHII.

Hampumep, anextponutel NaCL u Naz SOs umeror ofuHakoBsiii katnon Na* u pasnuynbie annoHs CL-
1 SO+ . Tlo npasmity Hlynsua-Tapau koarymupyromumu nonamu 0yaytT CL™ u SO4% |, Tak kak mopor
koarymsmuu st Nap SO4 menpie nopora koarymsinuun NaCL. CrnenoBaTennbHO, YacTHIA HCCIETYEMOTO
30J151 3apSDKEHBI MTOJIOKHUTENBHO. [Ipu BBEIEHUH B 30J1h TMMOHHOKHUCIIOTO HATPHUS — BJIEKTPOJIUTA C
TpeX3apsAHBIM aHHOHOM — HA0JII0IaeTCs SIBJICHUE HEMPABWIBHBIX PsiZoB. OHO 3aKIII0YaeTCs B TOM, YTO
npy JT00aBJICHUH SJICKTPOJIUTA 30J1b CHAYaJIa YCTOWYKB, 3aTEM B OIPEICICHHOM HHTEPBAJIC
KOHIICHTpAIMH POUCXOAUT Koarysius. [Ipu nansHeiieM 100aBJICHUU SIEKTPOJIUTA TPEX3apsAIHbIC
AHUOHBI MepPe3apsIKAIOT MONOKHUTEIBHO 3aPsDKEHHBIC YaCTHUIIBI THIPO30JIs KeJie3a U 30J1b CTAHOBUTCS
ycToiunBbIM. HakoHell, py BRICOKMX KOHIIGHTPAILMUIX 3JICKTPOJIUTA HACTYIAeT OKOHYATEIbHAS
koarynsius. Takum 00pa3oM, SIBICHHUE HEMTPABUIIBHBIX PSIOB COMPOBOKIACTCS YePEIOBAHUEM 30H
YCTOWYMBOCTH U HEYCTOWYHMBOCTH TIPH BBEJICHUHU B 30J1b MHOTO3aPSTHBIX HOHOB.

Kpumepuu ouenxu nadopamopuvix pabom: (0/0-3/3)

[Ipu noaroroBke K sabopaTopHoii padore mo «KommouaHol Xumum» B 4 CEMECTPE CTYAECHT JIOJKEH
BBITIOJIHHUTD CJICIYIOIINE BUIbI paboT:

- CAaMOCTOSATENbHAS TIPOPAbOTKA TEOPETUUECKOTO MaTepuaa K J1aboparopHoii pabore;

- 03HAKOMJIEHHUE C YCTAHOBKOM, IPUGOPOM, METOMKON BBITIOJHEHHUS JTA0OPATOPHOU pabOThI;

- BBITIOJIHEHHE HEOOXOMMOTO YKCIIEPUMEHTA,;

- 00paboTKa pe3ynbTaTOB UCCIIEIOBAHUS, TIOCTPOCHUE IPa(UKOB;

- aHAIIM3 PE3YNILTATOB MCCIIEN0OBAHNUS M BBIBOJ 1O paboTe.

- makcumaabno 4*8=32/3*8=24/2*15=30 3a xax1yr0 BBINOJIHEHHYIO Ja0OPAaTOPHYIO PabOTy, €CIH
pa6OTa BBIIIOJIHEHA B ITOJTHOM O6BeMe, B OTUYCTC MMPaBUJIIbHO U aKKYpPaTHO BLIIIOJHEHBI BCE BBIYUCICHUA U
IIOCTPOEHBI TPAaQUKH, JIOTHIECKH ¥ 0OOCHOBAHHO TIPUBEJIEHBI BHIBOJIBI 10 TEME Ja00PaTOPHOI paboTHL.

- munumanbio 4*5=20/3*2=6/2*10=20 ecnu B X01€ KCHIEPUMEHTA JOMYLIEHBI IPyObIe MPOMaxH, B
oTYeTe ecTh IPyOble OIUOKH, IPUCYTCTBYIOT OIMHUOKH B BBIYMCIICHUSAX, HETOUHO IOCTPOCHBI TPaQUKH, HE
JIOTUYeCKH chOPMHUPOBAH BBIBOJI K J1a6OpaTOPHOIi padoTe.
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MuHHCTEPCTBO HAYKU U BBICIIEro oopazoBanus Poccuiickoit @enepannu
HmwxHekaMCKHi XUMHUKO-TEXHOJIOTHYECKUI HHCTUTYT ((unain)
beaepanbHOro TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIbHOTO YUPEIKICHUS
BBICIIETO 00Opa30BaHMS
«KazaHcKkuii HaIlMOHAIBHBIN UCCIIEI0BATEILCKUM TEXHOJIOTMYECKUIT YHUBEPCUTET
Dakynvmem- mexHON02UYECKUL
Kadenpa - OuorexHoaoruu
Harpasierue 18.03.01 «Xummuaeckass TEXHOJIOT TS
pod I/ TIporpaMma;

«XHUMH4YecKast TEXHOJIOT S OpPraHnvdcCKUX BCUICCTB»

«XuUMHudecKkass TEXHOJIOTHS BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁ))
«XUMHUYECKasi TEXHOJIOTUS IPUPOIHBIX SHEPTOHOCUTENIEH U YIVIEPOIHBIX MATEPUAIIOB)

cemectp 4

KominuiekT BOnpocoB KOJLUIOKBUYMOB 10 pa3jiejiaMm
no pucaumande b1.0.22«KomtonaHas XuMus»

Paspnen 1. «OcHOBHbIE NOHATHS, XAPAKTEPUCTUKH KOJJIOUJAHBIX CHCTEM)
Tema «Kinaccupuxanus qucnepenbix cucreM. [omyyenue n ouncrka qucnepcHbix cucreM. Ctpoenue
MU eTbD».
KoasnoxkBuym Nel.
Bapnant Ne 1

1. Ilo xakoMy MpHU3HAKY KIACCHQHUIMPYIOT AUCIIEPCHBIE CHCTEMBI Ha BHICOKOTUCTIEPCHBIE,
CpeHeIUCTIEPCHBIE U TPYOOIUCTIEpCHBIE:
1) Tlo creneHu AUCTIIEPCHOCTH WA pa3Mepy YacTHIL AUCTIEPCHO# (Basbl;
2) Tlo arperaTHOMY COCTOSIHHIO JMCIIEPCHOMN (Da3bl U JUCIIEPCUOHHOMN CPe/Ibl;
3) Ilo B3aMMOCHCTBHIO AUCTICPCHOI (ha3bl U AUCTIEPCUOHHON CPEIIbI;
4) Tlo B3aUMOJICHCTBHIO YaCTHII AUCTIEPCHON (ha3bl.
2. Tlo xakoMy NpU3HAKy KIacCUPHUIUPYIOT TUCTIEPCHBIE CUCTEMBI HA CBOOOIHO- U
CBSI3HOZWCIIEPCHBIE:
1) Tlo creneHu AUCTIEPCHOCTH;
2) Ilo arperaTHOMY COCTOSIHUIO JHCHIEPCHON (pa3bl M TUCIIEPCHOHHOMN CPe/Ibl;
3) Ilo B3aMMOICHCTBHIO AUCTIEPCHO# (a3bl M AUCTIEPCHOHHON CPEIIbI;
4) Tlo B3aUMOAEHCTBHIO YaCTHII AUCTIEPCHOM (asbl.
3. Kaxkas ¢opMyna cOOTBETCTBYET ONPEACICHUIO «IUCTIEPCHOCTI?
1) D=a(m) 3) D=r (m)
2) D=1l/a (m?) 4) D=a*r (»?)
4. Kaxue 13 nepeunclieHHbIX KIacCU(PUKaLUil TUCTIEPCHBIX CUCTEM OTHOCSTCS K 001IeMy
MPU3HAKY:
1) Tlo Buay aucriepcHoi hasbr,
2) Ilo pa3mepy yacTHIl AUCTIEPCHOI (a3bl;
3) Tlo B3aMMOCHCTBHIO YACTHIL AUCTIEPCHOM (ha3bl;
4) Tlo creneHu B3aMMOACHCTBUS JUCHIEPCHON (a3bl U TUCIIEPCHOHHON CPEIbl;
5) Tlo arperaTHOMY COCTOSIHUIO THCIICPCHON ()a3bl U TUCTICPCHOHHON CPEIbI.
5. Kakumu U3 mepeuncIIeHHBIX CIIOCO00B MOIYIAl0T TUCIICPCHBIC CHCTEMBI:
1) ¢norauus;
2) TenTH3aLus;
3) cmauuBaHUE;
4) nmucnieprupoBaHUC;
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5) KoHIeHcaIWs;
6) anresms.
JlucriepcHast CCTEMa — 3TO. . .(3aKOHYUTE MPEIIOKEHHE).
7. Urto Ha3BIBAIOT TUCTIEPCHOM (hazon?
1) COBOKYMHOCTH M3METbYCHHBIX YACTHII;
2) cpely, B KOTOPOi paBHOMEPHO pacIpeIe/IeHbl YaCTUIIBL;
3) OKpYXAIOIIYIO XKHUIKOCTD;
4) OKPYKArOLIYIO )KUIKOCTh ¥ COBOKYITHOCTh H3MEIbYCHHBIX YACTHII.

o

8. ... - CUCTEMBI COCTOANIUE U3 YaCTHUILl OAHOI'O pa3Mepa.

©

OCHOBHBIC MTPU3HAKH AUCTIEPCHBIX CUCTEM
1) He BBICOKas pa3npOOIICHHOCTD;
2) BBICOKasi pa3aPOOICHHOCTD M T€TEPOreHHOCTD;
3) TOMOTEHHOCTb.
10. Kaxoif pa3mep UMEIOT YaCTHIIBI B CPETHEIUCIIEPCHBIX CHCTEMAax?
1) 107-10°wm;
2) 10°-10%wm;
3) 10°-10"wm;
4) 10°m.
11. CnnaBbl, 3aMOPOKEHHOE MacJIO SIBISIFOTCS. TPEICTAaBUTEISIMH JUCIIEPCHBIX CHCTEM THUIIA:
1) TBepmoe B KHIKOM; 3) )KHIIKOE B TBEPAOM;
2) TBEpIOE B TBEPAOM; 4) raz000pa3zHOEe B TBEPIIOM.
12. TlouBa, ’KMBBIE KJICTKH SIBISOTCS MPEACTABUTEISIMU TUCIICPCHBIX CUCTEM THIIA!
1) sxuaKoe B TBEPIOM;
2) KHAKOE B KHIKOM;
3) TBepIOE B KHIKOM;
4) T1a3000pa3HOE B KUIKOM.
13. TymaHn, obsaka SBISIOTCS PEICTABUTEISIMH AUCTIEPCHBIX CHCTEM THUIIA:
1) KuaKoe B Ta3000pa3sHOM;
2) SKUAKOE B KHIKOM;
3) KuaKOE B TBEPIOM;
4) T1a3000pa3HOE B KUIKOM.
14. Hammcaths GhopMyITy MUIIEILIBL:

BaClagus) + NaSO4—> BaSO4{ +2NaCl

BapuanTt Ne 2

1. Tlo kakoMy NpPU3HAKY KIACCUPHUIIMPYIOT JUCIIEPCHBIE CUCTEMbI Ha THOPMILHBIE U JINO(OOHBIE:
1) 1o cTeneHu JUCTIEPCHOCTH;
2) 10 arperaTHOMY COCTOSTHHIO AMCIIEPCHON (as3hl M AUCIIEPCHOHHOMN CPEIH;
3) 10 B3aMMOAEHCTBHIO AUCTIEPCHON (Das3hl M AUCIIEPCHOHHON CPEIH;
4) 1o B3aUMOJCHUCTBHIO YACTHIL AUCTICPCHOMN (asbl .
2. Tlo kakOoMy NpU3HAKY KIACCUPHUIUPYIOT JUCIIEPCHBIE CUCTEMBI Ha OECCTPYKTYPHBIE U
CTPYKTYPUPOBaHHEIE:
1) 1o cTeneHu JUCTIEPCHOCTH;
2) 10 arperaTHOMY COCTOSTHHIO AUCIIEPCHOM (pas3hl M AUCIIEPCHOHHOMN CPEI;
3) 10 B3aMMOCHCTBHIO AUCTICPCHON (has3bl M AUCTICPCHOHHOMN CPeIbl;
4) 10 B3aMMOMAEHCTBHIO YaCTHII AUCIIEPCHOM (Dasbl .
3. U3 mpuBeneHHBIX HIKE POPMYIT BEIOSPUTE Ty, KOTOpasl CIIpaBeIIuBa ISl YACTbHON
MMOBEPXHOCTH:
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10.

11.

12.

13.

14.

2) Sy=S12*V
3) Sy;[: V/ Si12

Kakue u3 IEPCUNCIICHHBIX KJ'IaCCI/I(I)I/IKaLII/Iﬁ AUCHEPCHBIX CUCTEM OTHOCATCS K HaCTHOMY

HPH3HAKY:
1) 1o BuAy aMCHIEPCHOM (as3bl;
2) 10 pa3Mepy YacTHIl AUCIICPCHOI (as3bl;
3) 1o B3aMMOJCHCTBHIO YaCTHII AUCTIEPCHON (hasbI;
4) 1o cTeneHM B3aUMOIEHCTBHS AUCIIEPCHOM (a3bl M AUCIIEPCHOHHON CPEIBI;
5) 1Mo arperaTHOMy COCTOSIHUIO TUCIICPCHOM (ha3bl U TUCTICPCHOHHON CPEIbl.
Kakumu 13 nepeuncaeHHbIX CIIOCOO0B OUYHIIIAIOT KOJUIOUAHBIC PACTBOPHI?
1) memrTuzanus;
2) nuanus;
3) mHcIeprupoBaHue;
4) ynbTpaduIbTPAIHS
5) TUKCOTpOmHS;
6) anexTpoaHraes.
JucniepcHast cucteMa — 3T0. .. (3aKOHYUTE TPEUIOKCHHUE).
UTO Ha3BIBAIOT IUCIIEPCUOHHOM Cpesoit?
1) COBOKYNHOCTh M3METbYCHHBIX YACTHILI;
2) OKPYXKAaIOIIYI0 )KUAKOCTh U COBOKYITHOCTh M3MEIbYCHHBIX YaCTHIL;
3) cpena, B KOTOPOWl paBHOMEPHO pacIpe/ieieHbl YaCTHIIBI.
...... - CHCTEMBI COCTOSIIIIME U3 YACTHUI] Pa3JIMYHBIX Pa3MEPOB.
OcHOBHBIE IMPpU3HAKU JUCHIEPCHBIX CUCTECM!
4) TeTeporeHHOCTH;
5) BbICOKas pa3apOOICHHOCTS;
6) BbICOKasi pa3APOOICHHOCTD H T€TEPOreHHOCTD;
7) TOMOTEHHOCTb.

Kakoli pa3mep UMEIOT YacTUIIBI B BEICOKOAMCIIEPCHBIX CUCTEMAX?
5) 107 -10° m;

6) 10°-103wm;
7) 10°-107" m;
8) 10°wm.

MO.HOKO, ChIpas He(i)TI), ABJIAIOTCA MPEACTABUTCIIAMU JUCIICPCHBIX CUCTEM THUIIA:

1) TBepmoe B IKHIKOM;
2) Tra3000pa3HOE B KHUIKOM;
3) KHIKOE B )KHUIIKOM;
4) ra3oo0pa3Hoe B Ta3000pa3HOM.
HI)I.HI), MYKa ABJIAIOTCA NPEACTABUTCIIAMUA AUCIIEPCHBIX CUCTEM THIIA:
1) >xuaKoe B TBEPIOM;
2) Tra3000pa3HOE B KHUIKOM;
3) TBepmoe B ra3000pazHOM;
4) ra3o000pa3HOE B TBEPIOM.
HeHOHHaCT, X.He6 ABJIAIOTCA MPEACTABUTCIIAMU JUCIIEPCHBIX CUCTEM THIIA:
1) razoo0Opa3HOE B TBEPAOM;
2) Ta3000pa3HOE B KHUIKOM;
3) TBepmOE B JKHUIAKOM;
4) TBepaoe B TBEPIOM.
Hamicats Gpopmyity MULIEIUIBL:
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3BaCI2(H36) + A|2(SO4)3—)3B&SO4+2A|C|3

Pazgen 2. «IloBepXHOCTHBIE SIBJICHUS»
TeMa «AcopoLMSA HA TPAHUIE «KHUTKOCTH-Ta3»
Kosunoksuym Ne2.
BapuanTt Ne 1
1.Kakwue u3 hopMys OTPaXKaIOT MOHATHE IOBEPXHOCTHOT'O HATSKCHUS?

a)G:—d—C; 6)F:—£-d—o-; B)G:—%; r)a:%.
do RT dC ds
2. Kaxkas u3 popmyst oTpaxkaeT MOHITHE TOBEPXHOCTHOW aKTUBHOCTH?
do dC
Ag=——=1 0)g=——|; B) o =—.
) 9 ac ) 9 . ) 5

3. TloepxHocTHO-akTHBHBIMU BenlecTBaMu ([IAB) Ha3bIBalOTCs BemiecTBa:
a) CrOoCOOHbIE MMOBBIILATH NOBEPXHOCTHOE HATSKEHHE;
0) crtocoOHBIE MOHIKATH MIOBEPXHOCTHOE HATSKEHUE;
B) CIIOCOOHBIE PABHOMEPHO PACHPEeNIThC MEXAY 00beMOM (ha3bl U MTOBEPXHOCTHBIM
CIIOEM;

T') IPY PaCTBOPEHUH KOTOPHIX MOBEPXHOCTHOE HATSHKEHUE HE U3MEHSICTCH.
4. Kakas u3 mpuBEICHHBIX KPUBBIX COOTBETCTBYET [IAB:

A
3
o, 2
1
>
C
5. Kakue u3 mpuBeieHHBIX BELIECTB (B CIIydae BOJHBIX pacTBOpoB) oTHOCsTCS K [TMAB:
a) BaSOyq; r) NaCl,;
0) K2SOq; n) HCI;
B) C4HyOH; e) H,SO..

6. IloBepxHocTHO-HeakTHBHBIMU BemecTBamu (ITHAB) HazbiBaroTCs BelecTBa:
a) CroCOOHbIC MOBBIIATH MOBEPXHOCTHOE HATSDKEHUE;
0) crTOCOOHBIE MTOHIKATh MMOBEPXHOCTHOE HATSKEHUE;
B) CIIOCOOHBIE PABHOMEPHO PACIPEENIThCI MEXKAY 00heMOM (ha3bl U TOBEPXHOCTHBIM
CII0EM;
T') IPY PACTBOPESHUH KOTOPBIX MOBEPXHOCTHOE HATHKEHUE HE M3MEHACTCS.

7. Kakas 13 npuBeeHHBIX KpUBbIX cooTBeTCTBYET [IMAB:

8. Meroabl onpeesieHus TOBEPXHOCTHOTO HATSKCHHS MOIPa3AC/ISIOTCS Ha:
a) IUCTIePTaIlIOHHBIE METOJIBI;
0) craTuueckue;
B) KOHJICHCAIIIOHHBIE;
T') IMHAMUYECKUE.
9. Kakuwe w©3 TPUBEICHHBIX METOJOB WCIOJB3YIOTCS IS ONpEICIICHUS MOBEPXHOCTHOTO
HaTspKeHUs pacTBopoB ITAB:
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a) METOJI KalTMIUISIPHOTO TOTHATHS YKUKOCTH;

0) MeTO OTPHIBA KOJIBIIA,;

B) METO]] HAUOOJIIBIIIETO JIABJICHUS My3bIPhKAa T'a3a B )KUIAKOCTH;
T') METOJ OTPHIBA KaIlUIH;

1) BCE TIEpEUNCIICHHBIC.

10. Ilpu xakux ycioBusX BeIodHseTcs npaBuio Tpayde-/iokmno?

a) ipu OOJBITIX KOHIEeHTparusax [1AB;

0) mpu KOMHATHOH TeMIIepaType;

B) MPH MAJTBIX KOHIICHTPAIHSIX;

T) JUIs TIOJIIPHBIX PACTBOPUTEIICH;

) JUTsL HETIOJIIPHBIX PACTBOPUTEIICH;

e) wist [TAB ¢ HeOobII0¥ AJTMHOM YTIIEBOJOPOTHOTO paIuKaia.

BapuanTt Ne 2
1. Kakue 3 popMyn oTpaxkaroT MOHATHE TOBEPXHOCTHOTO HATSHKEHUS?
dC C do oA G
a)G=——; o) =— —; B)O=———; N o=—.
do RT dC ds S
2. Kakas u3 ¢popmyi oTpaxkaeT MOHITHE TOBEPXHOCTHON aKTUBHOCTH?
do dC G
. . s
a) g =— ; 0) g =— ; B) o=
dC do S
3. TloBepxuoctHo-mHakTHBHBEIME BemecTBamu ([I1AB) Has3pIBatoTCs BemecTsa:
a) CoCOOHbIE MOBBIIIATH MOBEPXHOCTHOE HATSKEHHE;
0) crocoOHbIE TOHMKATH MOBEPXHOCTHOE HATSKEHHE;
B) CIIOCOOHBIE PABHOMEPHO PaCIpeensIThes MeXKIY 00beMoM (ha3bl M TOBEPXHOCTHBIM
CIIOEM;
T') IPX pacTBOPEHHUH KOTOPBIX MOBEPXHOCTHOE HATSDKEHHE HE U3MEHSIETCSI.
4. Kaxas u3 npuBeeHHBIX KpUBBIX cooTBeTCTBYeT [IHAB:
o
3
G, 2
1
C
5. Kaxkwue 13 npuBeIeHHBIX BEIECTB (B clydae BOJHBIX PaCTBOPOB) oTHOcATCS K [IAB:
a) CsH7,COOH;
6) C4HoOH;
B) H2SOyq;
F) C13H33COONa;
1) NacCl.
6. Kakue u3 npuBeeHHBIX METOAOB UCIOJIB3YIOTCS U ONPEAEIICHUS! TOBEPXHOCTHOTO HATSKECHUS
pactBopos [TAB:
a) METOJI KalTWIUISIPHOTO MOTHATHS )KUJKOCTH;
0) MeTO/ OTpBIBA KOJIBITA;
B) METO/]] HAUOOJIIBIIIETO JIABJICHUS MTy3bIPhKa T'a3a B )KUIAKOCTH;
T') METOJ] OTPBIBA KaIUIH;
) BCe TEepEeYHCIICHHBIC.
7. Metozp! onpeneneHus MOBEPXHOCTHOTO HATSHKEHUSI TOIPA3IeNIIOTCS Ha!
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10.

el N =

a) IucneprairoHHbIe METO/bI;

0) crarudeckue;

B) KOHJCHCAITHOHHBIC;

T') IMHAMHYECKHE.

Kaxas u3 mpuBeieHHBIX KpUBBIX cOOTBETCTBYeT [IAB:

c
3
G, 2
1

C

Kakue u3 mpuBeJIcHHBIX BEIIECTB (B Cllyyae BOIHBIX pacTBOpoB) oTHocsTes K [TMAB:

a) BaSOyg; r) NaCl,
6) K2SOq; n) HCI;
B) CsHsOH:; e) H2SO..

[Tpu kakux ycIOBHSIX BBHIMONHsAETCS mpaBmiio Tpayoe-/liokmo?
a) npu OosbIKX KoHIeHTpanusax [1AB;

0) Ipy KOMHATHOMW TeMITepaType;

B) IPY MaJIbIX KOHIIEHTPALIUX;

T') JUIs TIOJISIPHBIX PacTBOPUTEINIEH;

1) UIs1 HETIOJISIPHBIX PACTBOPHUTEINEH;

e) st [TAB ¢ HeGombIoii AMTWHON YTIIEBOJOPOTHOTO paIruKaia.

Tema «AcopOuMsi HA TPAHMILE KTBEP/I0E TEJ0-Ta3»
KonnoxBuym Ne3.
Bapunant Ne 1
AZICOPOIIHEH HABBIBACTCS. .. 'evvvreenearnnnnnns (3aKOHYHTE OMpEICTICHUE)

TBepaoe Teno, Ha TOBEPXHOCTH KOTOPOTO IPOUCXOIUT aJICOPOIIHS, HA3BIBACTCA. . . . .........
BemecTBo, MONEKYITBI KOTOPOT'O MOTYT aACOPOUPOBATHCS HABBIBACTCS .. e veveenennennnne.

Kak knaccuguuupytoT npoueccsl aacopoLuuy, B 3aBUCUMOCTH OT IIPUPOABI aJICOPOLIMOHHBIX CHl?

a) usudeckas aacopOoIus;
0) aaresus;
B) KOT€3U;
T') XUMHYECKasl aacopOLus;

1) haykTyarmsi.

BriGepute 0COOCHHOCTH, XapaKTePHBIE I XEMOCOPOLIUH:
a) ooparuma;

0) HeoOpaTuma;

B) JIOKQJIM30BaHHAS;

T) CIICIU(UIHOCTD;

1) BBICOKAs TEILIOTa aJICOPOLINH;

€) C TIOBBIIIICHUEM TEeMIIEPATYPhl YBEININBACTCA.

Kaxue n3 npuBeseHHBIX (GOPMYI UCITOIB3YIOTCS IS KOTMYECTBEHHOTO OTMCAaHUs aficoponmm’?

(CiS _Ci)'vs _ do

B F)g:__
S12

a) I = ;
dC C—0
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© ©

10.

el NS

© oo~

10.

S

Vi b-C
A =——. _
6) 4 ; r=r,_. .
: 81,2 & 1+b-C
m?
o =—":
B) % m’

Kak Beirmsimur usorepma ancopouun (A=f(P), A=f(C))? Kakum ypaBHEHHEM ONHUCHIBAIOTCS
YYaCTKH U30TEPMBI?

Kakne ocnoBHBIE Teopun ancopOimu BbI 3Haete? [lepeuncnuTe ux.

KakoBbI OCHOBHBIE MOJIOKEHHS TEOPHH MOHOMOJIEKYIISIpHOM afcopOumu Jlenrmiopa? Hanmmmre
ypaBHEHHUE H30TepMBI asicopOuu JleHrMiopa.

Kaxossl ocHOBHBIE TTO0keHns Teopuu bOT? Hamumure ypaBaenne nzorepms aacop6ormu bOT.

Bapuant No2

AnCOpOTIHEH HAZBIBACTCH. ... uvueeneeneenennne (3aKoHUHUTE OTpe/IeNIeHHUE)

TBeproe Tenno, Ha MOBEPXHOCTU KOTOPOT'O MPOUCXOAUT aJACOPOLIMS HA3BIBACTC ...vneevenenenenen.
BemectBo, MOIEKYJIBI KOTOPOTO MOT'YT aJICOPOMPOBATHCS HA3BIBACTCS. . .e.v v
Bri0epuTe 0cCOOEHHOCTH, XapaKTepHbIe Tt (PU3MUECKON aacopOInu:

a) HeJIOKaJTM30BaHHAS,

0) nokamu3oBaHHAs,

B) oOpaTnma;

T) Majasi CIIelu(pUIHOCTE;

1) BBICOKAs TEIIOTa aJICOPOIINY;

€) C MOBBIIICHNUEM TEMIIEPAaTypPhl YMEHBIIACTCS;

’K) He3HAYUTEIbHAs TeIuIoTa acCopOIHN.

Kakue n3 npuBeieHHBIX (HOPMYIT UCTIONB3YIOTCS [Tl KOTMUYECTBEHHOTO OMMCaHUsl aacoponnun?

C’-C)-V
a)]—vi:(|S|) S; r)g:_dO' ;
1,2 dC C—0
S
Vi b-C
A4 =1 _
0 r=1r_. :
) I 81‘2 ’ H) * 1+b'C
_S
o =—:
B) 1 m1

Kaxwne ocHoBHBIE Teopuu ancopOumu Bel 3HaeTe? [lepeunciante ux.

KakoBbI OCHOBHBIE TIOJIOXKEHHS TEOPUH ITOJIMMOJIEKYIApHOI afgcopoumu Ilonsau?

KaxkoBb1 ocHOBHEIE mOJT0KeHUs Teoprun bOT? Hanmmmre ypaBHeHHe n3otepmsel agcopoiuu bOT.
Kak xinaccnumupyioT mpoueccs afacopOIiui, B 3aBUCUMOCTH OT MIPUPO.IBI aICOPOIIMOHHBIX CHIT?
a) uznveckas ancopOus;

0) aaresus;

B) KOTE3MS;

I') XUMHYECKas aJcopOIIHs;

I) pykTyarms.

Kak Boeirsant uzorepma ancopouuu (A=f(P), A=f(C))? Kakum ypaBHEHHEM OINHCHIBAIOTCS
Y9aCTKHA U30TEPMBI?
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N

e

Tema «AncopOuusi paCTBOPEHHOI0 B KMIKOCTH BelleCTBa HA TBEPAOM TeJIe)»
KonnoxkBuymNed,

BapuantNe 1
AncopOuus Ha TpaHuUIle pasjiena «TBEPI0e TeI0 — KUIKOCTh -
TO..enveneannens (3aKOHYUTE OIIPEETICHUE)
[aiite onpenenenue MOJIEKYISIPHON aaCOPOIHH.
Kaknmu u3 ypaBHEHHI MOXKHO KOJTHMYECTBEHHO OIMCATH aICOPOIIMIO PACTBOPEHHOT'O BEIIECTBA HA
TBEPIOM aJicopOeHTE:

V-(C,-C
pa="t=C), sa=p-Cl
m
K-C, m,
a=a - R a=—
DET K D

Jaiite onpenenenrne HOHHOM aICOPOITHH.
Kakune u3 nepeunciieHHbIX (paKTOPOB BIUSIOT HA HOHHYIO a/ICOPOIIHIO:
a) XUMHU4ecKasi mpupoja afcopOeHTa;
0) moJIIPHOCTH aacopOeHTa;
B) XMMHYECKas MpUpoJia aicopOTUBA;
I') KpUCTAITIMYECKUM pajnyCc UOHA;
1) 3apsi1 HOHA.
VYkaxuTe NpaBUIBHYIO MTOCIEI0BATEILHOCTh CIIOCOOHOCTH 3apsi/ia HOHA YCHIIUBATh
azcopOLuo:
a) Mg+2<Ca+2<Sr+2<Ba+2;

6) K'<<Ca*2<<Al*3<<Th*4,

Uto Ha3bIBACTCS JTMOTPOITHBIMH PSIIAMU?
[Tepeuncnure 0coGEHHOCTH OOMEHHOM aIcOpPOLIUH.
MOHUTBL —3TO....ccevviiiiiiin.

. CMaYMBaHUE — 3TO......ceveeennnnnn..

. Korga mabmroaroTest citydan HEIOTHOTO MJIM YaCTUYHOTO CMAaYMBaHUS?
AITE3nsT —3TO0......ooovivinn...

. AncopOuus Ha HEMOPHUCTHIX aJICOPOCHTAX 3aBUCUT:

a) OT CPOJICTBA aJicopOeHTa K acCOPOTHUBY;
0) OT TMCTIEPCHOCTH aICOPOCHTA;

B) OT MOJIEKYJIIPHOCTH;

T) OT yIeTbHOU TOBEPXHOCTH.

Bapwnant Ne 2
AncopOuust  Ha  TpaHUIlE — pa3liena  «TBepAoe  TeIo  —  IKUAKOCTBY -
ATO..eueanannnns (3aKOHYUTE OTpEIETICHHE)

Kakne MexxMolneKysipHble B3aUMOJICHCTBUSI HEOOXOAUMO YYMTHIBATH TPU JaHHOH ajcopOmnuu?
(Bb10OepuTe paBUIIbHBIE BAPHAHTHI OTBETOB)

a) MEXIY MOJIEKYJIaMH PaCTBOPHUTEIIS;

0) MEX Ty paCTBOPCHHBIM BEIICCTBOM M PACTBOPUTEIICM;

B) MKy PAaCTBOPCHHBIMH BEIIECTBAMU;

T') CTPOCHHE TIOBEPXHOCTH TBEPOTO Tela.
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JlafiTe onpezeneHre MOJICKYISIPHON afcopOITHH.

Kakvmu 13 ypaBHEHUI MOYKHO KOJTMUYECTBEHHO OMKCATh aJCOPOIIMIO pACTBOPEHHOTO BEIIECTBA Ha

TBEPAOM aHCOp6CHTCI

V-(C,-C
a)a: (0 S),
m
K-C,
a=a_, -————: a=
B) max 1+K'CS’ r)

sa=p-Cl

m;

m-

5. Kakue u3 nepeuncieHHbIX (PaKTOPOB BIUSAIOT HA MOJIEKYISPHYIO aICOPOLIUIO:
a) paBHOBECHAs KOHILIEHTPAIHsI PAaCTBOPEHHOTO BEIIECTBA;

~

10.
11.
12.

13.

w

0) nmpupoaa pacTBOPUTEIIS;
B) pHpoJIa aiIcopOeHTa;
T') IPUPOJIa PACTBOPEHHOTO BEIIIECTBA;
1) TEMIIEPATYPa;
€) Bpems aJcoporuu;
) CMaylBaHHUE.
[lepeuncnure 0COOCHHOCTH HOHHOM aJCOPOIIHH.

[TpuBenure hopmynupoBky npasuia [lanera — QasHca.
[To kakuM pU3HAKaM KIacCUPUIMPYIOT HOHUTHI (BbIOEpPUTE BApUAHTHI OTBETOB):

a) 10 MPOUCXOXKICHUIO;
0) 1o cocTaBy;
B) 110 3HAKYy 3apsiia OOMEHUBAIOIINXCS HOHOB;
T') 10 MOJICKYJISIPHOCTH.
UTo 3HAYUT MOJIHOE CMavyuBaHHE?

Ha xakue rpynmbsl noapa3aenstorcs aacopOeHTHI:
a) aJIcOpOCHTHI C TIAKON TOBEPXHOCTHIO;
0) HenmopucThIe aICOPOCHTHI;
B) MOPHUCTHIE a/ICOPOEHTBHI.

a) OT CPOJICTBA acOpOEHTa K aJICOPOTUBY;
0) OT AUCHEPCHOCTH aCOPOEHTa;

B) OT MOJIEKYJISIPHOCTH;

I') OT yJeIbHOU OBEPXHOCTH.

KpaeBoii yros niam yron cMadyuBaHus — 9T0..........
KanwuisspHast KOHIEHCAUS — ITO...enuvenneennnenn

AI[COp6I_II/I$I Ha HCIIOPUCTBIX aI[COp6eHTaX 3aBHUCHUT:

Bapuant Ne 3
AncopOuust  Ha  TpaHUIlE — pa3liena  «TBepAoe  TeIo  —  IKUAKOCTBY -
ATO..eueanannnns (3aKOHYUTE OTpE/IETICHHE)

Kak xnaccupuuupyror sBieHus aacopOLUUM U3 JKUIKUX PacTBOPOB Ha TBEPABIX

azcopOeHTax?
JatiTe onpeneneHre MOJICKYISIPHON afCcOpOITHH.

Kaxnmu 13 ypaBHEHHI MOXHO KOJTUIECTBEHHO OMHCATH aICOPOITHIO0 PACTBOPEHHOTO BEIIECTBA HA

TBEpJOM ajicopOeHTe:

V-(C,-C
m
K -Cq
a=a.  -—>—. a=
B) max 1+K'CS’ r)

sa=p-Cl

m;

m’

5. Hownnas agcopOrust SBISETCS CIOKHBIM MpotieccoM. [Touemy?

36



6. Ykaxure NpaBHIBHYIO IMOCIEI0BATEIFHOCTh BO3PACTAIONICH CITOCOOHOCTH K acopOInun
HMOHOB: (HECKOJIPKO BapPHAHTOB)
a) Li'<Na'<K*<Rb*<Cs";

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

7. VoHOOOMEHHAS aICOPOIIHS — ATO. . ..eneereeneanrannannnnn.
8. Uro Takoe nOHOOOMEHHBIE cMOJIBI? KakoBbI X MpeumyIiecTBa?
9. Yro 3HaYMT MOJTHOE HECMaunBaHUE?
10. Ilpuenute ypaBuenue KOnra. st 4ero UCmoab3yoT JaHHOE YpaBHEHHE?
11. Kore3ust —3T0......ccvvueennnn..
12. TIopuCTBIC TE€MTA — 3TO.....eeevennnnnn.
13. AzncopOums Ha TOPUCTHIX aZCOPOSHTAX 3aBHCHUT:
a) OT CpOJICTBA a/icopOeHTa K a/ICOPOTHUBY;

0) oT pa3MepoB 1op;

B) OT IOPUCTOCTH.

Paspen 3. «CBoiicTBa AUCHIEPCHBIX CHCTEM»
Tema «OnTHyeckne CBOMCTBA AUCIIEPCHBIX CHCTEM»
KoasnoxkBuym Ne5

Bapuant Ne 1
1. Kakumu riaBHbIMU IpU3HAKaMu 00YyCIOBIIEHBI ONTHYECKHUE CBOICTBA?
2. Kakue u3 nepeuuciieHHbIX ABJICHUN HAOII01al0TCs MPH MAJIeHNH JIyya CBeTa Ha
JUCIIEPCHYIO CUCTEMY

a) MPOXOXKJIEHHE CBETa

0) mpenoMIIeHHEe CBETa

B) OTpakeHUE CBETA (€CJIM YaCTHUIIbl HETIPO3PauHBbI)

I') paccesHUEe CBETa

1) abcopOius cBeTa (TOTIIONIECHNE)

€) OmaJecIeHIUs

) BCE MEepPEeYUCIICHHbIE

3. Kakue yueHble 0OpaTuiv BHUMaHHUE Ha onosucueHuo? KTo nogpobHo u3yuun 3to
SIBJICHHE.

4. Korna nabmoniaercst ceeropaccesuue? (0TBeT 000CHYHTE)

5. Kak Ha3pIBalOTCS MarpaMMel, KOTOpBIE IPEJICTABIISET KapTUHY paccesiHus ceera? Kak
oHM cTposTcsa? [IpuBeauTe cxeMaTH4eCKu IPUMEPHI TAKUX AUarpaMm?

6. Kakoe ypaBHeHue BbiBen Paneii? 3anummure.

7. CornacHo 3akony byrepa — JlamGepra — bapa, eciu TorHa ¢aosi Cpebl pacTeT B
................................. (BcTaBUTH MPOITYLICHHBIE CIIOBA ), TO HHTEHCUBHOCTD
MPOLIE/IIIETO CBETA YMEHBIIACTCS B «..venveneeneeneaneennennnnn

8. UTo xapaKTepu3yeT SKCTUHKIIHSL.

9. Kakue 13 nepedncieHHbIX METO0B OTHOCUTCS K ONTHYECKHUM:
a) ynbTpaduiIbTpaIus;

0) yIBTPaMUKPOCKOTIHS

B) He(enomeTpus

) TypOUAUMETPHS

1) IENITU3AIHS

€) DJIEKTPOHHAsI MUKPOCKOIIHS

k) peHTreHorpadus u 3JeKTpoHOrpadus
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10. OnTrueckuii METOJ ONIPEAEICHHS KOHLIEHTPAllMM YacTHLl, OCHOBAaHHBIM HAa U3MEPEHUH
UHTEHCUBHOCTH PACCESHHOTO CBETA, HA3BIBACTCS .. .vuveneeneenenennennennnn.

11. Pentrenorpadust u 35eKTpoHOrpadusi OCHOBAHBI HA TPUMEHEHHH ..........coeeneenennennn.. WIH
12. Kaxoii npubop CKOHCTpYHpOBaH 3UTMOHIN U 3UACHTOM(.

13. THTEePGhEPEHITUCH HABBIBAROT . ..vvevvsenreenneeanneenneennneannenns (3aKOHYUTH TIPEIIOKECHHE )?

BapuanTt Ne 1

1. HanGonee pacripocTpaHEHHBIMH METOJJaMH OTIPE/ICIICHUS pa3Mepa, GOPMBI U CTPYKTYPHI
KOJUTOMIHBIX YACTUILL SIBIISTEOTCS . uveneeneeneaneannannennsns Yem 310 00BsACHSETCS?

2. Kakue 13 nepeyuciieHHbIX SBJICHUN HAOII0IAI0TCS MPH MAJCHUY JTyya CBEeTa Ha
JUCIIEPCHYIO CUCTEMY:

a) MPOXO0XKJICHUE CBET

0) mpenomIIeHHEe CBETa

B) OTpa’KeHHUE CBETAa (€CIIM YaCTHIIbl HEMPO3PaUHBbI)

T) paccesiHue CBeTa

1) abcopOums cBeTa (MOrJIoMEeHNE)

€) omnaJecieHIus

) BCE MIEPEUNCIICHHbBIE

3. B uem 3axmmrouaercs npuurHa dgdexra Tunnana?

4. Kakyro ocobeHHOCTh UMeeT paccesinue cBeTa? KakoBa HHTEHCUBHOCTh PACCESTHHOTO
cBera?

5. Kak Ha3bIBalOTCS quarpaMmbl, KOTOpbIE IPEACTaBIsIeT KapTUHY paccesHus cBera? Kak
onu crposrcsa? [IpuBenure cxeMaTH4eCKH IPUMEPDI TAKUX JUarpamm?

6. Uto ycranaBnuBaeT 3akoH byrepa — JlamOeprta — bapa? 3anummre 3TOT 3aKOH.

7. 3anummTe BEINYUHY ONITHYECKOM MJIOTHOCTU PacTBOPA WM SKCTUHKIUH?

8. OT KakuX U3 MEePEYUCICHHBIX XapaKTEPUCTUK, 3aBUCUT MOJISIPHBINA K03 duimeHT
MOTJIOUICHHUS:

a) OT TeMIIepaTyphbl.

0) MpUpPOIbI PACTBOPEHHOTO BEIIECTRA.

B) IPUPOJIBI PACTBOPUTEIIS.

T') OT JJIMHBI BOJIHBI a0COPOMPYEMOTO CBETA.

1) BCE MEePEeYUCIIEHHOE

9. Kakue 13 nepeunciaeHHbIX METO/I0B OTHOCUTCS K ONTHYECKHUM:

a) ynbTpaduiIbTpaIus.

0) yIbTPaMHKPOCKOTIHSI.

B) He(enomMeTpusl.

) TypOUAUMETPHS.

1) TICTITU3AIIHS.

€) DJIEKTPOHHAs MUKPOCKOIIHSI.

) peHTreHorpadus u 3JaeKTpoHorpadus

10, o - METOJ1 OCHOBAaHHBIN Ha U3MEPEHUH OCIa0IEHUSI TPOXOIAIIETO
4yepe3 KOJUIOUAHYIO CUCTEMY CBETA, B PE3YJITATE CBETOPACCESIHMUSI.

11. ITouemy 3aTpyAHEHO IPUMEHEHHE FIEKTPOHHON MUKPOCKOIIHH?

12. Ha onTrueckue cBOMCTBa AUCTIEPCHBIX CUCTEM CHIIBHO BIUSIOT: (HAIMCATh)
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Tema «MoJieKy/JIsIpHO-KHHETHYECKHEe CBOMCTBA KOJIOMIHBIX CHCTEM»
KosnsoxkBuym Ne6
BapuanTt Ne 1

1. Kakue U3 mepevyncieHHbIX CBOWCTB OTHOCSTCS K MOJICKYJISIPHO-KUHETHUECKUM.
(BeIOCpUTE TIPABUIIHHBIC OTBETHI. )
a) OCMOTHYECKOE JIaBJICHHUE;
0) OpPOYHOBCKOE JBHIKECHHUE;
B) IMAJIN3;
r) b dysus;
1) CeIUMEHTAIUS;
€) ImenTH3aIus;
) aare3us.
2. CEIUMEHTAIINST — 3TO. . e eeeeinnanenennn.
3. OCMOTHYECKOE JJABJICHHE M OCMOC — 3TO...eeeuurrreereeeannnnnnn
4. Kakas u3 nmpuBeIeHHBIX HIDKE (DOPMYIT UCIIONIb3YETCS TSl pacyeTa cpeiHen
KBaJpaTUYHOM BEJIMYUHBI BCEX CMEUICHUI:

1) dn=-D% 5 47 Y.
dx 3-w-n-r-N,

A2+ N+ + A
h

5. 3anummute | u |l 3akonbr T Py3un.
6. Hanumure ypaBHenue DifHIuTelHa, cBs3biBatoniee kodhduuuent nuddysuu () c T,
BA3KOCTBIO (1) U T.

7. JlaBieHue, KOTOpoe HYKHO MPUIOKUTD B IIPOLIECCE ...enveneennn.n... K PacTBOPY, YTOObI
NIPUBECTH €T0 YPOBEHb K YPOBHIO YHCTOTO PACTBOPHUTEIS HA3BIBAIOT . .. .veeeeenannes..
B — 3TO MPOLECC OCEJaHMsI WM OCAXKIEHUS YaCTHULL
JIMICTIEPCUOHHOM (Pa3bl B )KUAKON HITH Ta3000pa3HOM Cpefie MO ICHCTBUEM CHITBI TSKECTH
(HamucaTh BBIpAXKEHHE)
9. 3anummTe ypaBHEHHUE JUIs TOTOKA CETUMEHTAIIUH.
10. HazoBUTE HECKOIBKO METOAOB CEIMMEHTAIMOHHOTO aHAIIN3A.
11. Kak M0XHO nocTpouTh TupdepeHaIbHyI0 KPUBYIO pacipe/iesieHus
MOJIMNCTIEPCUOHHOM crcTeMbl? Kak BeITIsSAUT 3Ta KpuBas? UTo oHa moka3biBaeT?
12. Kakuie n3 npuBeJIeHHBIX (POPMYI COOTBETCTBYIOT ISl YHCTOTO PACTBOPUTENS
U/1€aIbHOTO PaCTBOPA HEDJIEKTPOJIUTOB:
1) dm=-D% 5.dr 2) 7= Yu RT

dx (4/3)-7-r® p-N,

3)A=

3 aV=R-T-Inl—x) 4 ~V=n-R-T

13. Hannmure ypaBHeHHe DHIITEITHA-CMOIyXOBCKOT0, TIOKa3bIBAOIEE CPEAHEE 3HAUEHUE
KBaJpaTa CMEIIEHUS YaCTHUIIbI 33 BPEMS T.

14. Kakue npuHIMIBI CEIMMEHTAIIMOHHOTO aHanu3a Bbl 3HaeTe? (Ilepeuncnure)

15. 3anummre GpopmMyiy A onpeaesieHuss OCMOTHYECKOTO AaBieHus (ypaBHeHne BanT-

Toda)

BapuanTt Ne 2
1. Kakue u3 nepeyncieHHbIX CBOMCTB OTHOCATCS K MOJIEKYJISIPHO-KUHETHUECKUM. (BBIOCpUTE
IPaBUJIbHBIE OTBETHI):
a) OCMOTHYECKOE JIaBJICHHE;
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0) OpOYHOBCKOE JIBIKEHUE;

B) JUAJIH3;

r) nuddysus;

1) CeIMMEHTAIINS;

€) MeNTH3aIINs;

K) aare3us.

2. BpOYHOBCKOE ABUMKEHHUE — ITO. . .uveeneeeneeenneennneenneennnennnn

3. K10 0O0Hapyxu1 HenpepbhIBHOE ABMKEHHE YacTUI? MOXKHO JIM ONIPEACIIUTh UCTUHHBIN
nyTh KOJUTOUAHBIX yactul? [louemy?

4. Hannmute ypaBHeHHE DHIITEeHHA-CMOJIyXOBCKOT0, MOKa3bIBAIOIIEE CPEIHEE 3HAUCHUE
KBaJpaTa CMEIEHUS YaCTHUIIbI 32 BPEMSI T.

T -3TO KOJIMYECTBO BEIIECTBA MIPOXOIAIIEE Yepe3 MIOMAIKy B 1
cM? 3a 1 cex M IPOHOPIMOHANBHBIN IPAUEHTY KOHIIEHTPALHHL.

6. I'ne nposiBistorcs mporeccsl auddys3un? (OTBET 000CHYITE)

7. Kakue u3 npuBeieHHBIX (OPMYIT COOTBETCTBYIOT ISl YUCTOT'O PACTBOPUTEIIS U UCATHHOTO

pacTBOpa HEIJICKTPOJIUTOB:
R-T
1) dn=-D%.5.dr 2) go— Y k
dx (4/3)-7-r®-p-N,

3 2V=R-T-Inl—x)4) »V =n-R-T

8. [louemy ceIMMEHTAIMOHHYIO YCTOMYMBOCTh HA3bIBAIOT KHHETUYECKON YCTOMUHNBOCTHIO
CUCTEMBI?

Pj_mg-h
P k-T
10. Ha xakux Becax MpOU3BOIUTHCS B3BEIIMBAHUE OCAIKA B IMPOIECCE OCETAHMS YaCTHUII B
cycneH3un?
11. Kakas u3 npuBeAeHHbBIX (HOPMYII TO3BOJISIET PACCUUTATH PAJANYC YaCTHIL:

r. +1. ) 9.n-U
Hr, = AF(r)=t gr= [T L
2 Ar, 2-(p=po)-9
12. Kakast u3 npuBeIEHHBIX HIDKE (POPMYIT UCTIONB3YETCS I pacdyeTa cpeHein
KBaJPAaTUYHOMN BEJIMYMHBI BCEX CMEIICHUM:

: — N A+ +NA
1) dn=-D%.s.dr )a* o RT 3)A:\/ 1+ 2 |
dx 371N, h

13. Kakue mpUHIIUIIBI cCETUMEHTAIIMOHHOTO aHamu3a Bel 3HaeTe? ([lepeuncnute)
14. TIpotiecc OAHOCTOPOHHEHN MUPDYZUU-.....overieiiiiieiiiiieeaeannes.
15. Kakue pexxuMbl XapakTepHBbI Jis ripotiecca nuddyzuu?

9. Kak Ha3bIBaeTCsl JaHHOE YpaBHEHHE: In(

Bapuant Ne 3
1. Kakue U3 mepeyncieHHbIX CBOWCTB OTHOCSTCS K MOJIEKYJIIPHO-KUHETHUECKUM.
BriGepuTe nmpaBUIbHBIC OTBETHI:

a) OCMOTHYECKOE JIaBJICHUE;

0) OpOYHOBCKOE JBMIKEHUE;

B) IMAJIN3;

r) madysus;

1) CeMMEHTAIuS;

€) MenTH3aIus;

K) aaresus.
DI, (1) 101)76 (81780 3 01 2 T U0 R
3. Uro sBAsETCS KOJUYECTBEHHON MEpOI NepeMeleHus yacTul?
4. Kaxkue pexxuMbl XapakTepHBbI 15 Tiporiecca auddy3um?
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5. Yewm st npouecca AU QPy3un SBISETCS TPATUCHT KOHIICHTPALIUH?

6. Ilpomecc 0oMHOCTOPOHHEH MUPPYZUU-. . ..o

7. 3anummre GopMyIy IS ONpeaeTIeHIs OCMOTHYECKOTO aBlieHus (ypaBHeHHe BaHT-
Todpda)

B — Ha3bIBAIOT KOJMYECTBO BEIIECTBA, KOTOPOE MO/

NefiCTBUEM CHITBI TSDKECTH MPOXOIHT Yepe3 IIIOMAAKy 1 cM? B HanpaBIeHHH
NIEPETICHIUKYIJIIPHOM €l ?
9. Kakue npuHIMIBI CeIUMEHTAalMOHHOTO aHanu3a Bl 3Haete? ([lepeuncinure)
10. Ilo xakuM JaHHBIM CTPOST KpUBYIO ceauMeHTanun? Kak BeIMISINT 3Ta KpuBasi?
11. Ha3oBuTe HECKOJIBKO METOJIOB CEIUMEHTAIIMIOHHOTO aHAN3a.
12. Kakas u3 npuBeACHHBIX (OPMYII IO3BOJSIET PACCUUTATH PAINyC YaCTHIL:

r+1r . ..
L= DFO= e
i “(P=py)- 0

13. Hanummure ypaBHeHue DitHIITeITHA-CMOIYyXOBCKOI0, TOKa3bIBAOLIEE CPEIHEE 3HAUCHHE
KBaJpaTa CMEIEHUS YaCTHUIIbI 32 BpEMS T:

14. Ha xakux Becax IMPOU3BOAMTHLCS B3BEIIMBAHUE OCAJIKa B IIPOIIECCE OCEAaHUs YaCTHI] B
cycrneH3un?

15. Kakast u3 nmpuBeIeHHBIX HIKE (DOPMYIT UCIIONB3YETCs IS paccyera cpeaHei
KBaJpaTUYHOM BEJIMYUHBI BCEX CMEUICHU:

de R-T — RN+ L+ A

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

nr

Tema «J1eKTPOKHHETHYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM)
KonnoxkBuym Ne7
Bapuant Ne 1

1. Kakue 13 nepeyrciIeHHbIX CBOWCTB OTHOCATCS K DJICKTPOKHHETHYECKUM:
a) MenTU3aIus
0) HedenomeTpus
B) 2JIEKTPOOCMOC
T') TOTEHIIMAJ CUANMEHTAIUU
1) TypOUuANMETpUS
e) anexkTpodopes
MOTCHIIUA TCUCHHSI

2. — 9TO ABJICHHC NCPCHOCA YaCTUI] ,ZLPICHCpCHOfI (1)3.3]91 moJ AEUCTBUEM
BHCIIHCTO SJICKTPHUICCKOIrO I10JIA.
3. — HAa3bIBAKOT SBJICHUEC, B KOTOPBIX O6H2lpy>KI/IBaCTC$I B3aUMOCBA3b MCKIY

OTHOCHUTCJIBHBIM ITEPEMEIIICHUEM (1)33 B JUCIICPCHBIX CUCTEMAX U JJICKTPHUICCKUM ITOJIEM.
4. U3 kakux MepevyrcIeHHBIX IBYX YacTei COCTOUT clioil mpoTuBonoHoB [I9C:
a) TUIOTHO-3JICOPOIIMOHHOTO CJIOS
0) muddy3Horo cuos
B) HIOHHOTO CJIOSI
5. CyiiecTByIOT pa3Hble MYTH OO0pa30BaHUS TBOMHOIO AJIEKTPUYECKOTO cjos. Bribepurte
IMPaBUJIbHBIC OTBCTHI.
a) u3bupatenbHas aacopOLUs MOBEPXHOCTHIO TBEPAOH YaCTHUIIBI HOHOB U3 TUCIIEPCUOHHON
cpenbl
0) u3buparenbHas afcopOIus HOHOB, CIIOCOOHBIX JOCTPANBATh KPUCTAIUTHUECKYIO PEIIETKY
YaCTHUIIBI
B) U30HMparenbHas ancopOous 6e3 TOCTPOUKH KPUCTAILTUIECKON PEeIIeTKH
T') MOBEPXHOCTHAS HOHU3AIUS MOJIEKYJ TBEPIOM YaCTHIIbI
1) BCE IIEPEUNCIIEHHBIE OTBETHI BEPHBI
6. Kakue u3 npemyioxeHHbIX ONPEACIICHUN OTHOCSTCS:
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1) x apPexry Kunke 2) x apdexty opHa
a) SIBJICHHE BO3HMKHOBEHHMS PA3HOCTH MOTEHIMAIOB Ha 3JIEKTPOJaX, PACIOJIOKEHHBIX IO
00erM CTOpPOHAM HEMOJBMKHON KaMJUIAPHO-TIOPUCTON MEPEropoKH MPU MPOAaBIMBAHUN
yepes Hee )KUJIKOCTU
0) mepemMenieHrne KOJJIOUIHBIX YaCTHI] M AUCTIEPCHOHHON CpeJibl MO AeHCTBUEM BHEIIHETO
AIEKTPUYECKOTO MO
B) SBJICHWE BO3HMKHOBEHHUS MOTEHIIMAJIOB HA 3JIEKTPOJAaX, PACHOJOXKEHHBIX HA DPa3HOM
BBICOTE B COCY/I€, B KOTOPOM MPOUCXOIUT OCEAaHHUE YCATHUIL JUCTIEPCHOM (a3bl.
7. Kakyro tonmuny umeer AudQy3HBIA CION U Kakue MOHBI ero oOpasyror? Kakumu cuimamu
MPUTSTUBAIOTCS 3TH UOHBI.
8. Kakue u3 mpemiokeHHbIX (PaKTOPOB BIUSIOT HA AJIEKTPOKUHETHYECKUM MOTEHIHA:
a) pH cpena
0) KOHLIEHTpaLus 3015
B) TemIiepaTypa
T') BIUSHUE TIPUPOJIBI TUCTICPCHOHHON CPEIIbI
1) no6asiaeHue HHANGHEPEHTHOTO AIEKTPOIUTA
e) no6asieHue HeMHAU(PHEPEHTHOTO ANEKTPOIUTA
9. Ilepeuncnure TEOPUH CTPOCHUS ABOMHOTO AIIEKTPUIECKOTO CIIOSI.
10. Kakme MeToapl HCHONB3YIOTCS MJISI ONPEHCIICHUS SJICKTPOKMHETHYECKOTO IOTEHIIHANA.
[TpuBenute hopMyIbl s pacyera.
BapuanTt Ne 2

1. — 3TO SIBJICHUE MEPEHOCA TUCIIEPCHOHHOM Cpe/bl Yepe3 HEMOIBUKHYIO
KalMUUISIPHO-TIOPUCTYIO MIEPErOPOKY MO IEHCTBUEM BHEIIHETO AJIEKTPUUECKOTO MOJIS.

2. Kak Ha3bIBalOTCS SBJIECHUS IPOTUBOMOJIOXKHBIE 3JIEKTPO(dOpe3y U 3IEKTpoocMocy?
3. — Ha3bIBAIOT SBJICHHE, B KOTOPHIX OOHAPYKUBAETCS B3aUMOCBSI3b MEKIY
OTHOCHTEJIbHBIM NIepeMelieHHeM (a3 B AUCHEPCHBIX CUCTEMAX U AJIEKTPUUYECKUM MOJIEM.
4. B yeMm 3akit0YeHa MPUYHHA dJICKTPOKHHETUIECKHX SIBIICHUH. BpiOepuTe nMpaBHiIbHBIE OTBETHI:
a) B mpoTHBOMOIOKHOCTH 3HAKOB 3apsOB TBEPIOW YACTUIBI U KUJKOH JUCIIEPCHOHHON
cpemapl
b) B Hanuume ABOIHOIO IEKTPHUESCKOTO CIIOS HA MOBEPXHOCTH paszena da3s
c) O06a BapuaHTa BepHbBIE
5. Ilepeuncinre ocHOBHBIE Teopuu cTpoeHus [JIC.
6. Kakue U3 npeiokeHHbIX ONpeeNIeHHd OTHOCSTCS:
1) x apPexty Kunke 2) x a3pdexty opHa
a) SIBjeHHEe BO3HMKHOBEHHUS PAa3HOCTH MOTEHIIMATIOB HA AJIEKTPOJAX, PACIOIOKEHHBIX IO
00erM CTOpPOHAM HEMOJIBUKHON KalmWUIIPHO-TIOPUCTON MEPEropoiKu MpU MpOIaBIMBAHUN
gepe3 Hee KHUIKOCTH
b) TIlepememnieHne KOUTOUIHBIX YAaCTUI] ¥ TUCTIEPCUOHHOM CpeJIbl MO ICHCTBUEM BHEIITHETO
ANEKTPUYECKOTO TTOJIS
C) SlBieHue BO3HUKHOBEHMS MOTCHIMAIOB Ha 3JIEKTPOJAX, PAaclOJOKEHHBIX Ha pPa3HON
BBICOTE B COCY/I€, B KOTOPOM IPOHMCXOIUT OCEIaHNE YCATHII AUCTIEPCHOM (a3bl.
7. I'paHnLIa CKOJIBIKEHUS — 3TO
a) TeomeTpuueckas TMOBEPXHOCTb, IO KOTOPOH TMPOUCXOMUT pasjeiacHue («pa3pbiBy)
MUIIEIUIBI Ha KOJUTOMTHYIO YacThily U Tudy3HbIN CI0H MpHU ABMKEHUU €€ 0] JeicTBUeM
ANEKTPUYECKOTO TTOJIS
b) Teomerpuyeckas MOBEPXHOCTb, MO KOTOPOU MPOUCXOAUT «Pa3pbiB» MHIEIUIB HA SAPO U
aJICOpOIIMOHHBIN CIION TIPOTHBOMOHOB
c) Teomerpuyeckass MOBEpXHOCTb, MO KOTOPOH IMPOMCXOAMUT pa3/eieHHE MHUIICIUIBI Ha
arperaT U NOTEHIMAJIONPEAEIAIONINE HOHBI
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d) Teomerpuueckas MOBEPXHOCTH, IO KOTOPOI IPOUCXOMUT Pa3IelICHUE MUIICIUTBI Ha PO U
nuddy3HBIA CIT0 TPOTHUBOMOHOB
8. Kakumu ByMs BUIaMU CHIT CBSI3aHBI aJICOPOIIMOHHBIEC IPOTUBOUOHBI C 3apsHKEHHON TBEPAOM
qacTULen?
9. Kak Ha3pIBaeTCsI HOHHOE M1a/ICHUE MOTSHIIMANIA B IBOHOM 3JIEKTPUYECKOM ciIoe?
10. Kakue meToibpl MCHONB3YIOTCS HAJSl OIpeNeNeHHUs 3JICKTPOKHMHETHYECKOro IMOTeHIHana?
[TpuBeaute hopmMyIbl [UIsl pacyera.

Pa3nen 4. «YcToHYHBOCTD JUCTIEPCHBIX CHCTEM»
Tema «¥YcToiunBoCTh AucnepcHbIX cucTteM. Koaryasinus»
KoninoxkBuym Ne8.

BapuanTt Ne 1

1. CrocoOHOCTH KOJIJIOMAHOM CUCTEMBI COXPAHATH AUCIEPCHOCTb, T.€. Pa3Mep YaCTHUIL BO
BPEMEHU, HA3BIBACTCS.....cuveenneen...
Koarynsnnein Ha3bIBa€TCA.......couveennenn...
3. Uto Ha3BIBAETCS MOPOTOM KOATYJISIIIHH:
a) 00beM 30151, KOTOPBIM KOAryaupyeT 1noj JeHCTBUEM 1 MOJIS 3JIEKTPOJINTA;
0) MUHUMAaJTbHAsI KOHLIEHTPALIUS JIEKTPOJIUTA, PU KOTOPOH HAUMHACTCS KOAryJIslus;
B) 00a BapuaHTa.
4. Koarynsuus — 3T0 CaMOIPOU3BOIBHBIN MPOIECC, KOTOPBIN MIPUBOIUT:
a) K YMEHBIICHUIO MeK()a3HOM MOBEPXHOCTH;
0) K yBeIMUYEHUIO MEX(Pa3HOM MOBEPXHOCTH;
B) K YMEHBIIEHUIO CBOOOIHON OBEPXHOCTHON YHEPTHH;
T') K YBEJIHMYEHHUIO CBOOOIHON MOBEPXHOCTHOM SHEPTUU.
5. Kakoe u3 nepeurcineHHbIX onpenenenuid nogunnsercs npasmity lynbia-Tapau:
a) 4yeM OoJIblie 3aps]] KOaryJnpyrolero HoHa, TeM OoJIble Koaryaupyromas
CIOCOOHOCTH AJIEKTPOJIUTA;
0) KOaryJlIMpymoIIuM HOHOM SIBIISIETCS] HOH 3JIEKTPOJIUTA, UMEIOIIUI 3HAK 3apsia,
IPOTUBOINOJIOKHBINM 3HAKY 3apsiia KOJUIOUAHON YaCTHUIbI;
B) KOAryJIMpYIOUIUM JielicTBUEM 00J1a/1aeT TOT HOH AJIEKTPOJIUTA, KOTOPBIH UMeeT
3apsJ ONHOMMEHHBIN 3apsiy KOJUTOMIHON YaCTHUIIbI.

N

6. Kakumu cBoiicTBaMM HOHA OIIPEJIENIAETCs €ro Koaryaupyrolas cuia:
a) 3HAKOM 3apsijia UOHa;
0) BeJIMUMHOM 3aps/ia HOHA;
B) pa3MepOM HOHa;
I') BCE MEepPEeYUCIEHHOE.
7. Kaxkue u3 nepeyncieHHbIX ypaBHEHUH UCTOIb3YIOTCS B KAUECTBE KOJIHMUECTBEHHOM
XapaKTEPUCTUKHU KOAryJIsALHNH:

d Z,
AW =—""; o) & =—%;

dr

1 1
0 -3

8. ®axTOopbl arperaTuBHOM yCTOMYMBOCTH TUCIIEPCHBIX CUCTEM MOJPA3IENIAIOTCS Ha:
1) TepMOAMHAMUYECKUE;
2) KHHETUYECKHUE
Kakue u3 nepeuncieHHbIX PaKTOPOB OTHOCATCS K MEPBOM, a KaKue KO BTOPOM:

a) PJICKTPOKUHETUIECKHE;
0) amcopOIMOHHO-COJTLBATHHIC;
B) SHTPOIIUIHBIE;
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') CTPYKTYPHO-MEXaHUYECKUE;
1) TUIPOIMHAMHYECKHE.
9. Ilpu Koarynsiuu 30151 NEKTPOIUTAMH PA3IUYAIOT:
a) HEUTpaATM3alMOHHYIO KOATYJISIHIO;
0) KOHIIEHTPALIMOHHYIO KOATYJIAIIHIO;
B) CMECBIO JIBYX 3JICKTPOJIHUTOB;
T') IBJICHUE HETIPABHIBHBIX PSJ/IOB;
1) BCE MIEPEUNCIICHHBIE.
10. MannhepeHTHBIN IEKTPOITUT — ITO. . e eeneeneenennennnn.

Bapuant No 2
1. CrocoOHOCTh KOJUIOMIHON CHCTEMBI COXPAHSITh PABHOMEPHOCTh PACIPEICIICHUS
JTUCTIEPCHOM (pa3bl B TUCTIEPCUOHHOM CPEIE HAZBIBACTCS .. . euueneennennannnne
2. Uto Ha3BIBaETCS OPOTOM KOATYJISIINH:

a) 00beM 30151, KOTOPBIM KOAryJIupyeT Mo JeHCTBUEM 1 MOJISl 2JIEKTPOIINTA;

0) MHHUMAaJIbHAsI KOHLIEHTPAIH SJIEKTPOJINTA, IIPU KOTOPOH HAYMHAETCS

KOAryJIsus;
B) 00a BapuaHTa.
3. HasoBuTe npu4nHbI, KOTOPhIE MOTYT IPUBECTH K KOAryJISIIUN KOJUIOUIHON
CHUCTCEMBI:

a) HarpeBaHUe U OXJIAXKJICHUE;
0) meficTBHE IIEKTPOMArHUTHBIX TOJIEH;
B) MEXaHUYECKOE BO3/ICHCTBHUE;
T') IEWCTBHE BUAMMOTO CBETA;
1) 00JTydeHue 3IeKTPOMAarHUTHBIMU YaCTULIAMH;
€) 100aBJIeHUE IIEKTPOJIUTOB;
) BCE BBIIIE IEPEUUCICHHOE.
4.  Koarynsmus — 3To caMOIIpOU3BOJIbHBIN MPOLIECC, KOTOPHIN MPUBOAMT:
a) K YMEHBIIEHHIO MeK()a3HON TOBEPXHOCTH;
0) K yBeIMUYEHHIO MeX(a3HO! OBEPXHOCTH;
B) K YMEHbIIEHUIO CBOOOIHOMN MOBEPXHOCTHON YHEPTHH;
I') K YBEJIMUYEHUIO CBOOOAHOI MOBEPXHOCTHOM SHEPTHH.
5. Kakoe n3 nepeuncneHsbIx onpeneennii nogunHsercd npasuny lynsua-I'apau:
a) 4yeM OoJIblie 3aps]] KOaryJInpyrolero HoHa, TeM OoJIblIe Koaryaupyrolas
CIOCOOHOCTH AJIEKTPOJIUTA;

0) KOaryJIMpyroIIuM HOHOM SIBIISIETCS] HOH 3JIEKTPOJINTA, UMEIOIINH 3HAK 3apsa,
MIPOTUBOIIOJI0KHBIN 3HAKY 3apsi/ia KOJUTOUTHON YaCTHUIIbL;

B) KOAryJIupyIOIUM AeicTBUEeM 0071a1aeT TOT MOH AJIEKTPOJIUTA, KOTOPBIN NMeeT
3apsii OTHOUMEHHBIN 3apsiy KOJJTIOUIHON YaCTHUIIBI.

6. Kakumu cBoiicTBaMM MOHA ONIPEEIAETCs €ro Koaryaupyromas cuia:
a) 3HaKOM 3apsijia NOHa;
0) BEJIMYMHOI 3apsaa HOHA;
B) pa3MepOM HOHa;
I') BCE IIEPEYNCIIEHHOE.

7. Kaxkne u3 nepeyncieHHbIX ypaBHEHU UCTIOIb3YIOTCS B KAYECTBE KOJTUYECTBEHHOMN
XapaKTEPUCTUKH KOATYJIALINU:
dv Z o
a) W = —d— ; 6) o= ;
T
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1 1
B) Vi = ; r)Ce=a-|=—|-
C, z°
8. @DakTOpBI arperaTUBHON YCTOWYMBOCTU JUCIEPCHBIX CUCTEM IIOAPA3IEIAIOTCS Ha:

1) TepMOAMHAMUYECKUE;

2) KHHETUYECKUE.
Kakue 13 nepeuncieHHbIX PaKTOPOB OTHOCATCSA K MEPBOI, a KaKHE KO BTOPOIA:
a) JIEKTPOKUHETUYECKHUE;
0) acopOIMOHHO-COJILBATHHIC;
B) SHTPOIIUIHBIE;
') CTPYKTYPHO-MEXaHUYECKUE;
1) TUIPOJIMHAMUYECKHE.
9. [Tpu KoarymsIuu 3055 AIEKTPOIUTAMH PA3IUYAIOT:
a) HEUTPATM3AMMOHHYIO KOATYJISIHUIO;
0) KOHIEHTPALMOHHYIO KOATYJISIIIHIO;
B) CMECBIO JIBYX DJIEKTPOJIUTOB;
T) SIBIICHUE HEMPABUIILHBIX PSAJIOB;
1) BCE [IEPEUNCIICHHbIE.
10. HenHnuddepeHTHBINH SIEKTPOITUT — 3TO..uveenereenrannnnnn.

Kpumepuu ouenku Koniokeuymoe:

Kaxnpiii komutokBuyM oneHuBaercs: it O/O-3 - MakCUMallbHOE KOJIMYECTBO OAJLIOB - 6
0aJ110B 3a KOJUTOKBUYM (6*8=48), MUHMMAIbHOE KOJIMYECTBO — 4 Oajiia 3a KoJutokBuyM (4*8=32).
Jns 3aouHOM (opMbI 00ydYeHHUs: MakcuMaibHOe 15 OamioB 3a koiwtokBuyMm (2*15=30),
MuHAMaIbHOE 106as110B 3a KosutokBuyM (2*10=20)
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MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannn
HuxHexaMCKkuii XMMUKO-TEXHOJIOTHUECKUA HHCTUTYT ((usuan)
beaepanbHOr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02UYECKULL
Kageopa - buomexnonocuu
Hanpasnenue 18.03.01 «XumMuueckas TEXHOIOTHS»
[Tpodunb/mporpamma:
«XUMHYECKask TEXHOJIOTHS OPraHUYECKUX BELIECTB
«XUMUYECKast TEXHOJIOTHSI BEICOKOMOJIEKYJISIPHBIX COCTMHEHHIN
«XUMHYECKasi TEXHOJIOTUS MIPUPOJAHBIX SHEPTOHOCUTENEH U YTIIEPOIHBIX MAaTEPHATIOB)

cemectp 4

KoMILIeKT KOHTPOJIBHBIX padoT
o pucouminae b1.0.22 «KommonaHas XuMUs»

BapuanTt 1

1) Haniucats hopmyiy mutiemuisl: BaClo+ Na:SO4(n36)— BaSOsl+ 2NaCl. Ipuseaute cxemy
CTPOCHUS U JIaiiTe onpeieleHne MULIEILIBL.

2) HMaiite onpezeneHue NOBEPXHOCTHOMY HaTshKeHUI0. [lepeuncnure MeTo el onpeeneHus
MIOBEPXHOCTHOT'O HATSKEHUS.

3) Ilepeunciute OCHOBHBIE TEOPUU YCTOMUMBOCTH U KOATYJISILIMU JTUO(POOHBIX TUCHIEPCHBIX
cucteM. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY KaXXI0! TEOPUH.

4) [lepeuncinTe OCHOBHBIE METO/IbI OUMCTKHU JAUCIIEPCHBIX cUcTeM. JlaliTe KpaTkoe OmucaHue.

5) CTpykTypHO-MEXaHHYECKHE CBOMCTBA JUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYP.

6) Omnpenenure MOBEPXHOCTHOE HATSKEHUE JKUIKOCTH, €CIIA B KaMLIsIpe ¢ AuaMeTpom d=1-10"
3 M ona noguuMaetcs Ha BhicoTy h=32,6-107 M. TInotHOCTS KHAKOCTH p =1000 Kr/™M3. Kpaesoii
yrosi cMauuBaHus ©=0°.

7) PaccuunTaiite (-moTeHLMaN YaCTULl TOJUCTUPOIBHOIO JaTEeKCa: CMEIIEHHE [IBETHOM IPaHULIbI
3015 @ Tpw AnekTpodopese cocrapuser 2,510 M 3a Bpems t, paBHoe 60 MuH. HanpsixeHnue,
NPUIOKEHHOE K KOHILaM 3jekTponoB, E=115 B. Paccrosnue mexnay anektponamu L=0,55 m.
JIMAeKTpHYECKyI0 IPOHUIIAEMOCTh CPeIbl MPUHATH paBHOH 81. Baskocts cpexpi =110 IMa-c.
DyeKTpUdecKas KOHCTaHTa g0 =8,85-102d/m.

8) Peomormueckme cpoiictBa 20%-HOW cycreH3WHM OCHTOHWUTOBOW TJMHBI B HCCICIYEMOM
MHTEPBAJIE HarPy30K OINHUCBHIBAIOTCS PEOJIOTMYECKON MOJEINBIO, COCTOSIIEN U3 MOCIEI0BATENBHO
COeIMHEHHBIX 3JeMeHTa ['yka m monenu KensBrnHa-doiirra co creayromuMu napaMeTpaMu:
MOyTh ynpyroctn snementa I'yka E=1,5-10% Tla; momyns smactiasoctn En=1,3-10% Ila;
BA3KOCTh dneMenTa Hptotona n=1,2-10° ITa-c. PaccunTaiite nedopMaliio, pa3BHBAIOIIYIOCS B
cucteme 3a 100 ¢ npu Hanpsbxenuu casura P=10 Ila.

9) Tema pedepara: «Kommouansie [TAB. Kputnueckass KOHIIEHTpalusi MUIIEIIO00pa30BaHUS.
[Tpumenenue [TAB». (0o6vem pedepara 5-10 nmuctoB dopmata A4, MOKHO B PYKOIHCHOM
BapHaHTe).

Bapmuanr 2

1)Hamucats popmyiy mutiesisl: BaClo(130)+ NaxSOs— BaSOal+ 2NaCl. Tlpusenute cxemy

CTPOEHMS U JaUTE ONPEIEICHUE MULIEIIBL.
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2) Xumuueckas agcopOuusi. Ocobennoctu xemocopouuu. Muterpansaas u auddepeHnnanbras
TEIJI0Ta a/ICOPOIIUH.

3) CBoboanoaucnepcHbie cucteMbl. 3akoHbl Hetotona, [Tyaseiins, DitHmeitna. XKuakooOpa3Hbie
CTPYKTYPUPOBAHHBIE CUCTEMBI.

4) Kakue sBiIeHUS Ha3bIBAIOTCA AIIEKTPOKMHETHUYeCKUMU? JlaliTe oOIlpelneneHne OCHOBHBIX
AIEKTPOKUHETUYECKIX CBOMCTB.

5) BricTpas u MeayieHHast Koarysius. akTopsl yCTOWYHMBOCTH JTHO(OOHBIX 30JICH.

6) AncopbOmusi pactBopeHHoro B Bojae IIAB Ha moBepXHOCTH PTYTh - BOAa IMOJYHHSETCS
ypaBuenuto Jlearmropa. [Ipu konnenTpanuu [TAB 0,2 MOIb/1 cTeNeHb 3aMOTHEHHSI TOBEPXHOCTH
©=0,5. PaccunTaiiTe MOBEpXHOCTHOE HATSHKEHHE PTYTH Ha IpaHulle ¢ pactBopoM npu 298 K u
koHneHTpanuu [TAB B pactBope 0,1 monb/n. [IpenenpHOe 3HAUEHWE TUIOMIANN, 3aHMMAEMOM
monekyinoii ITAB Ha noBepxHocTH, So=0,20 HM?, TIOBEPXHOCTHOE HATSDKEHHE PTYTH HA TPAHHMIIE C
BoJ0if paBHO 0,373 JIx/M2.

7) IlpoBepbTe NPUMEHUMOCTb TEOPHH OBICTPOH Koarymsnuu (Teopur CMOIYXOBCKOTO) K
KMHETHUKE Ipoliecca KoaryIsuu ruipo3ois 3o0101a. HavanbHas yncieHHas KOHUEHTpaLus 305151
vo=20-10%gacTirym®; t — BpemMs oT Hauanma koarymsamuu. OmnpejenuTe rpaduueckd BpeMs

noJIoBUHHOMU Koaryisiiuu 3011 ©,ecnu T=300 K. J[aHHBIC 110 KHHETUKE KOATYJISIHA CIICTYIOIINE:
[ S 0 30 60 120 480

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

8) PaccuuTaiite MOJIEKYJISPHYIO Maccy MOJUBUHUIOBOIO CHMPTAa IO JAHHBIM BUCKO3UMETPHM:
xapakrepuctuueckas Bsi3kocTh [1] =0,15. Koncrantsl ypaBHeHuss Mapka — ['yBUHKa cOCTaBIISIOT
K=4,53-10°; a =0,74.

9) Tema pedepata: « Komnonaasie [IAB (mmoBepXHOCTHO-aKTUBHEIC BenecTBa). Kinaccudukarus.
CgoiictBa BoHBIX pacTBopoB IIAB.» (00bem pedepara 5-10 muctoB dopmata A4, MOXKHO B
PYKOIIMCHOM BapuaHTe).

Bapuanr 3
1)Hanucath popMyIly MULIEIITBL:
2 NaAuO2(u36)+ 3HCOH+ Na:COz—2Au + 3HCOONa + NaHCO3 +H:0. IIpuBenute cxemy
CTPOEHMS U JJAUTE ONPEIETICHUE MULIEILIBL.
2) Knaccugukanus JUCTIEPCHBIX CUCTEM IO 001IEMY TPU3HAKY.
3) Kakue BemectBa HaspiBatoTcs [TAB? Venosus nns [TAB. Vx knaccudukanus.
4) CTpyKTypHO-MEXaHHUYECKHE CBOMCTBA AUCTIEPCHBIX CUCTEM. THIIBI CTPYKTYP.
5) Uro takoe koarymnsauusa? Kakue gpakTopsl MOTYT ee BbI3BaTh? UTO Takoe mopor
KOaryJisiiuu?
6) OnpenenuTe NOBEPXHOCTHYIO aKTUBHOCTh MACJISIHOW KUCJIOTHI Ha TPAHUIIE PacTBOP — BO3IYX
mpu 283 K mo ciaeayromum TaHHBIM:
C, xmoms/M° ... 0,00 0,02 0,05 0,10 0,50
6103, /M2 ... 74 69 64 60 44

7) PaccumTaiiTe pa3Mep 4acTUI] JHOKCHIA KDEMHUS, €CIM U3BECTHO, YTO BpeMs X ocefanus t Ha
paccrosane h=102 M cocTaBnser 60 MuH.

[InoTHOCTH McTepcHOl (a3l p =2,7-10° u qucnepcHoii cpeas po = 1-10° kr/M>; BI3KOCTH Cpeipl
n=1,5-10%Ta-c.

8) Yactuirel 6eHTOHUTA qucniepcHocThio D=0,8 MKM ™! OCEeIaroT B BOIHOI cpeze noj IeCTBUEM
cuibl TshkecTH. Omnpenenure Bpemsi ocemaHust T1 Ha paccrosaue h=0,1 M, eciam IUIOTHOCTb
6enronnta p=2,1 r/cM®, mnotHOCTH cpembl po=1,1 r/cm®, Bs3KOCTH cpems N=2-10"2 Ila-c. Bo
CKOJIKO pa3 ObICTpee OCSAYT YacTHIBI Ha TO € PACCTOSHHE B I[EHTPOOEKHOM II0JIe, €CITU
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HAYaJIbHOE PACCTOSIHUE OT OcH BparmieHus Xo=0,15 M, a ckopocTh BpameHus reatpudyru n=600
o0/c.
9) Tema pedepara: «Ctynau u crygHeoOpasoBanue. Mx cpoiictBa. [Ipumenenue. ». (00bemM
pedepara 5-10 muctoB dpopmarta A4, MOKHO B pyKOITUCHOM BapUaHTE).
Bapmuanr 4

1) Hartucatp popmyny muriemibl: AS2Oz+ 3 HaS(136)— 3 H20 +As:03!. Tlpusenute cxemy
CTPOEHUS U JJaiiTe oNpeieleHne MULIEILIBL.
2) Ilepeuucnure OCHOBHBIE METOABI IIOJYYEHHUs JUCIEPCHBIX cucTeM. JlaliTe KpaTKyro
XapaKTEPUCTHKY.
3) Ilepeuncanre OCHOBHBIE TEOpHH ancopOuuu. JlaiiTe onucaHue TEOPUHM MOHOMOJICKYIISIPHOM
aacop6buuu JIenrmropa.
4) Knaccugukaius TMCIepCHBIX CUCTEM I10 YaCTHOMY IPU3HAKY.
5) M3noxunTe OCHOBHBIE IPAaBUIIA KOATYJISALUH.
6) Ilpu agcopOuuu a3oTa Ha akTUBMpPOBaHHOM yriie 1pH 220 K nosyyeHs! cienyromme JaHHble:

p,Ma............ 1870 6100 18000 33000 70000

a-10° m3/kr ... 5 14 23 32 41

[InoTHOCTH Ta3006pasHoro asota p =1,25 kr/m°. IlocTpoiiTe n30TepMy aACOPOLIUHN B THHEHHBIX
KoopauHatax. PaccunTaiiTe KOHCTaHTBI d» U K ypaBHeHus: JIaurmiopa. Onpenenure yaenbHY0
MOBEPXHOCTh aKTUBHPOBAHHOTO YIJISL.

7) PaccuuTaiiTe SHEPTHIO TIPUTSKEHUS YaCTHII KBApIa cO cpefHuM paauycoM r=1-10% m B Boze
npu paccTossHuK Mexxay Humu h=10 HM, ucronb30BaB ypaBHeHHe ['amakepa

Ar
Up= —
P 12h

KOHCTaHTy MONEKyNAPHBIX cHil A mpUHATH paBHoii 0,5-1020 k.
8) PaccuuraiiTe 2JIeKTPOKMHETUYECKUI MOTEHIMA Ha IPaHulle KepaMHU4EeCKU (GUIbTP- BOAHBIN
pactop KCI, eciu ipu mpoTekanuu pacTsopa 1o aasiaenurem p=3,1 -10* I1a notennuan redenus
cocraBun U=12 - 102 B. CpoiicTBa aucrmepcuoHHOH cpensi npu 298K: ynembHas
snektpornposoaHocts @= 0,141 Cm-m? (0,01 M pacteop KCI), Baskocts n= 8,94 -10* Ia-c,
OTHOCHUTEJIbHAS TUAJIEKTPUIECKask TPOHHUIIAEMOCTh €= 78,5.
9) Tema pedepara: «PacTBOpbI BBICOKOMOJEKYJSPHBIX coenuHeHHH. WX kiaccupukarus.
Crpykrypa Makpomosekysn BMC. CoiictBa pactBopoB BMCy. (06bem pedepara 5-10 nucroB
¢dopmara A4, MOXKHO B pyKOITICHOM BapHaHTe).

Bapmuanr S
1) Hanucats opmyay mutesst: KoSO4 +BaClz2(136)— BaSOal+ 2KClI. Ipuseaute cxemy
CTPOEHUS U JJalTe ONpeeIeHNE MULEILIIBI
2) Tllonstme 006 axncopbumu. @Pusnueckas u XuMudeckas azacopOuuu. Ilepeuncnure
KOJIMYECTBEHHbIE XapaKTEPUCTUKU aJCOPOLIUU.
3) CxemaTHM4eCKH HAYEPTUTE KPUBYIO OCAKICHMS M KPUBYIO PACIPEAECIICHUS MMOIHIUCIEPCHOMN
cucreMsl. JlaliTe onucaHue KpUBbIX.
4) Iornomenue (abcopbumsi) cBeta. 3akoH byrepa-Jlambepra-bepa.
5) Kakue cTpyKTypbl Ha3bIBalOT KOATYISIUOHHBIMU? UTO Takoe TUKCOTPOMUS U CUHEpe3uc?
6) BblumciuTe yAENbHYIO TOBEPXHOCTh YrOJBHOW TBUIM C AMaMeTpoM dbacTur 0=8-107 m.
[InotroCTS yris p =1,8-10% kr/m.
7) PaccunTaiite (-mOTEHIMAJ YaCcTUL TOJIUCTUPOIBHOTO JIATEKCA: CMELEHUE 1IBETHOM TPAHUILIBI
30115 a TIpu dnekTpodopese coctapisaer 2,5-102 M 3a Bpems t, paBHOoe 60 MuH. HanpsxeHue,
NPUIOKEHHOE K KOHIaM 3JekTponoB, E=115 B. Paccrosnue mexnay snektponamu L=0,55 wm.
JIMAeKTpHYECKyI0 IPOHUIIAEMOCTh CPeIbl IPUHATH paBHO#H 81. Baskocts cpexpi =110 IMa-c.
DIeKTpHuecKas KOHCTAaHTa g0 =8,85-1072dD/m.
8) [ToTok cBeTa ¢ IIMHOM BOJIHBI A=528 HM, mpoxos yepe3 smyiabcnuto CCL4, B Boie TOMIIMHOM
ciost |=5 cM, ocabiisieTcst B pe3yabTaTe CBETOpaccestHUA B JBa pas3a. PaccuunTaiite pamuyc
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YacTHI] JUCTIEPCHO (a3bl, eciu ee oobeMHOe coaepkanue Cv=0,8 %, mokazaTenb MperoOMICHHS
CCL4 n1=1,460, Boxsr No=1,333. CBet paccenBaeTcst B COOTBETCTBHH C YpaBHEHUEM Pases u
ocnabinsercs no 3akony byrepa-Jlambepra-bapa.
9) Tema pedepara: «CucCTeMbI ¢ Ta30BOM JHCIEPCHOHHON cpemoil. Aspozomu. Hx
kinaccupukanus. Meroas! nonydenus. OOmias xapakTepucTHKa adpososeit ». (00beM pedepara
5-10 mucroB dpopmara A4, MOXKHO B PyKOTTUCHOM BapHaHTE).

Bapuanr 6
1) Harmucatp popmyny muremibl: 2H2S(130)+ SO2— 3S1+ 2H20. TpuBeante cxemMy CTpOCHUS U
JaiiTe onpeneneHne MULEILTbI
2) Yto Takoe ceAUMEHTALNOHHAsI YCTOMYMBOCTh KOJIJIOUIHBIX cUcTeM. B uem cocTouT siBiieHue
celMMEHTaluu. MeTos ceIMMEHTAallMOHHOTO aHAIK3A.
3) Ilepeuncnure ONTHUUECKUE METOJIbI MCCIEA0BAaHUS KOJUIOUAHBIX pacTBOpOB. JlaliTe KpaTkyro
XapaKTEPUCTHKY.
4) [lepeuncaure MOJIEKYIIPHO-KUHETUUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM.
5) U3n0xuTe OCHOBHBIE TEOPHH aICOPOIIHH.
6) Onpenenure BA3KOCTh [NIMLIEPUHA, €CIIM OH U3 BUCKO3UMETPA BBITEKAET Yepe3 Kauuisp.
Paanyc karmmmspa r=1-10" m, nnuna kammmaapa 1=6-102 m. CkopocTs Teuernus 14-1070v%/c
nox nasinenuem P=200 Ila.
7) PaccumnTaiite MOJEKYJISAPHYIO MAcCy MOJMBUHWIOBOTO CIUPTA MO JaHHBIM BUCKO3UMETPHH:
xapakrepuctuueckas Bsi3kocTh [1] =0,15. Koncrantsl ypaBHenuss Mapka — ['yBUHKa cOCTaBIISIOT
K=4,53-10"; o =0,74.
8) Paccuuraiite TommuHy Au¢Gy3HOr0 HOHHOTO CJI0S A Ha TIOBEPXHOCTH YaCTHI] CyIbdaTa
Oapwusi, Haxoasmmxcs B BogHoM pactBope NaCL konueHTparueit 25 mr/n. OTHOCHUTEIbHAS
JURJIEKTpUYECcKas MpoHUIIaeMocTh pacTBopa npu 288 K paBHa €=82,2.
9) Tema pedepara: «llommanexrponutel. benku. benkn kak BMC. Ilpumenenue
MOJIMAJIEKTPONIUTOB.». (00BeM pedepara 5-10 muctoB dopmata A4, MOXKHO B PYKOIHUCHOM
BapHaHTe).

Bapuanr 7
1) Hammcatre ¢dopmyny wmunemisl:  3Ks[Fe(CN)s] (u30)+ 4FeCls—Fes[Fe(CN)s]al+
12KCl.ITpuBenute cxemy CTPOCHUS U IaliTe OMpPEICICHUE MHUIICILIBI.
2) Kak BeIrIAIUT M30TepMa noBepxHocTHoro HaTskenus s [IAB,ITMAB u ITHAB?
3) IlepeuncauTe MONEKYJISIPHO- KHHETHYECKHE CBOMCTBA JUCIEPCHBIX cucTeM. JlaiiTe KpaTkoe
OMHUCaHUE KaxJI0ro.
4) Kakuie TUIBI CTPYKTYP XapaKTEPHBI JJIS TUCTIEPCHBIX CUCTEM.
5) B 1uem 3axirodaeTcsi KOMMYECTBEHHBIN AUCTIEpCUOHHBIN aHanu3? [lepeuncnute MeToabl
KOJIMYECTBEHHOT0 aHajan3a. MeTo/1 CUTOBOIO aHAIM3a.
6) OmnpenenuTe MOBEPXHOCTHYIO aKTUBHOCTh MACJISTHOW KUCJIOTHI Ha TPaHHIIE PaCTBOP — BO3IYX
mpu 283 K mo ciaeayromum TaHHBIM:

C, xmoms/M° ... 0,00 0,02 0,05 0,10 0,50
6103, /M2 ... 74 69 64 60 44

7) BelumciuTe yAeNbHYIO TOBEPXHOCTh YrONBHOH NBUTM ¢ AuaMeTpoM dactui 0=8:107° m.
InorHocTs yris p =1,8-10% kr/me,

8) IIpu u3ydyeHnu CTpyKTYpHO-MEXaHUUYECKUX CBOMCTB Ipa)UTOBBIX MACT INIyOMHA MOTPYKEHUS
KOHyca mactomerpa Pebunnepa cocrasmsuia h=2 mm npu Harpyske F=3 H. Koncranra xonyca
K1=0,4. PaccuuTaiite npenenbHOe HapsbKEHUE CIBUra TpauTOBOM MACTBHI.

9) Tema pedepata: «CuctemMbl ¢ Tra3oBOW JUCIEPCHOHHOW cpemod. Aspo3onu. MexaHuKa
asposotieii. Meroasl paspymienus. [Ipumenenue ». (00bem pedepara 5-10 nuctoB dhopmara A4,
MO’KHO B pyKOIIMCHOM BapHaHTe).

Bapuanr 8
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1) Hartucats hopmyny muriemisl: KoSO4(u360) +BaClo— BaSOsl+ 2KClI. [puBeaute cxemy
CTPOEHUS U JJAaNUTE ONPEIEICHUE MULEILIIBI

2) 3aBUCHUMOCTb TOBEPXHOCTHOTO HATSKEHHS OT KOHIIEHTPAIMK PacTBOpa U OT TEMIIEPaTyphl.

3) [ToBepxHocTHO-nHakTHBHBIE BemecTBa (IIMAB). Ycnosus mist [IMAB u npuBenure npruMeps
I[TNAB.

4) Cemumentanusa. CeauMeHTaUMOHHAs (KMHETHUYECKas) ycrouuBocTh. [loTox mauddysun u
MIOTOK CEAMMEHTALUU.

5) IlpuBenuTe KJIaCCH(PUKAIMIO JUCTIEPCHBIX CUCTEM I10 00IIEMY MTPU3HAKY.

6) OrmpenenuTe BSA3KOCTb TJIMIIEPUHA, €CIIM OH M3 BUCKO3MMETpPa BBITEKAET yepe3 KaIluuisip.
Pamuyc kamumasapa r=1-10° m, niuna kanumisapa 1=6-1072 M. Ckopocts Teuenns 14-101%%/c mon
nasieaueM P=200 ITa.

7) PaccuuTaiite MOJEKYJSIPHYIO MAacCy IMOJMBUHUIOBOTO CIUPTA MO JAHHBIM BUCKO3UMETPHUHU:
xapakTtepuctuueckas Bsa3kocTh [1] =0,15. Koncrantsl ypaBHeHuss Mapka — ['yBUHKa COCTaBIIAIOT
K=4,53-10"°; 0.=0,74.

8) Yactuisl 6eHTOHUTA AucniepcHocThio D=0,8 MKkM™ ocenaroT B BOAHOU cpesie Mo AeHCTBUEM
cuibl Tshkectr. Omnpenenute Bpemsi oceianusi T1 Ha paccrosaue h=0,1 M, eciau IUIOTHOCTb
6enronnta p=2,1 r/cM®, mrotHOCTH cpembl po=1,1 r/cm®, Bs3KOCTH cpempl N=2-10" Ila-c. Bo
CKOJIBKO pa3 ObICTpee OCAAYT YacTHIbl Ha TO € PACCTOSIHUE B LIEHTPOOEKHOM II0JIE, €CIIU
HAYaJbHOE PAacCTOSIHUE OT ocH BpamieHus Xo=0,15 M, a ckopocTh BpamieHus neatpudyru n=600
o0/c.

9) Tema pedepara: «Cuctembl C Tra3oBOM AHUCIIEPCHOHHON cpenoil. Aspos3onu. MexaHuka
asposoJeil. Meroasl paspymienus. [Ilpumenenue ». (00bem pedepara 5-10 muctoB popmara A4,
MO’KHO B PYKOTIICHOM BapHaHTe).

1

Bapuanr 9

1) Hanmucats dpopmyny mumnesuisl: BaClo(u36)+ NaxSOs— BaSO4l+ 2NaCl. Ilpuseaure cxemy
CTPOCHUS U JTAITE ONpeieIeHne MULICILTBL.
2) Knaccudukaius TUCepcHbIX CUCTEM 10 00IeMy U YaCTHOMY TPH3HAKYy.
3) IloBepxHOCTHOE HaTsHKEHHE. Pa3MepHOCTh. ODKCIEPUMEHTATBHBIE METOMBI OIpEeICHUs
MOBEPXHOCTHOTO HATSKEHMSL.
4) [epeuncinTe ONTHIECKHE CBONCTBA KOJJIOUIHBIX CHCTEM.
5) Kakum 3aKoHaM NOAUUHSIOTCS CBOOOIHOUCTIEPCHBIE (O€CCTPYKTYPHBIE) CHCTEMBbI?
Hanummure ypaBuenus Hetotona, [lyaszeiins u DitHinTeiina.
6) Onpe/ennuTe NOBEPXHOCTHOE HATSIKEHHE JKUIKOCTH, €CIU B KalMJULsIpe ¢ quamerpom d=1-10"
3 M oHa mogHEMaeTcs Ha BeicoTy h=32,6-10" M. TTInoTHOCTS )HaKocTH p =1000 Kr/™M3. Kpaesoii
yros cMauuBanus ©=0°.
7) IlpoBepbTe NPUMEHUMOCTb TEOpPUM OBICTPOM Koarymsuuu (teopun CMOIIYXOBCKOIO) K
KHHETHKE Mpoliecca KOaryJsiiuy TUApo30s 3070Ta. HavanpHas yncineHHas KOHLIEHTpAIUs 30715
vo=20-10%gacTirym®; t — Bpemss oT Hawama Koarymamud. OmpesenuTe rpadHUecKd BpeMs
noJIoBUHHOMU Koaryisiiuu 3011 ©,ecnu T=300 K. J[aHHbIE 110 KHHETUKE KOATyJISAIUU CIISAYOIINE:

f Corireiiie e 0 30 60 120 480

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

8) Paccuuraiite TonmuHy nu¢ G y3HOr0 HOHHOTO CJIOS A Ha TTOBEPXHOCTH YacTHIL CysibdaTa oapus,
Haxonsmmxcss B BoaHoM pactBope NaCL konuentpanmerr 25 wmr/n. OTHOCUTeNbHas
JIMAJIEKTpUYEcKasl IPOHUIIAeMOCTh pacTBopa npu 288 K paBHa £=82,2.
9) Tema pedepata: «Cuctembl ¢ KUAKOWM ¥ TBEpAoW naucrepcHo ¢azoil. CycrneH3uwu.
Knaccudukanms. Merozast nomydenusi. CBoiicTBa pa30aBICHHBIX CyCIIeH3UN ». (00beM pedepara
5-10 nuctoB dpopmara A4, MOXKHO B pYKOIIICHOM BapHaHTE).

Bapuant 10
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1) Hamucate dopmyny munemis:: 3Ks[Fe(CN)e] + 4FeClz (u36)—Fes[Fe(CN)s]zl+ 12KCI.
IIpuBenuTe cxemy CTPOCHMS U AWTE ONIPENEICHNE MULIEIUIBI.

2) Ilepeuncnure OCHOBHBIC TeOpUHU aacopOmuu. JlaiiTe onmucaHue TEOPUH MOJUMOJIEKYISIPHON
aacopOuuu [NonsHu.

3) CTpyKTypHO-MeXaHUYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYD.

4) Kakue mytu 00pa3oBaHHsI TBOMHOTO JIEKTPUIECKOTO CI0s BbI 3HaeTe? [lepednciauth.
IIpuBeauTe coBpeMeHHyI0 Teoputo ctpoeHus [9C.

5) [lepeunciute 31€KTPO- KHUHETHUECKHE CBOMCTBA TUCIIEPCHBIX cucTeM. JlaiiTe kpaTkoe
ONHUCaHUE KaxKJ0ro.

6) Paccunraiite 2Hepruio NpUTSHKEHHS YacTUI KBapla co cpeaHuM paguycom =110 M B Boze
npu paccTossHuK Mexxay Humu h=10 HM, UCIIoIB30BaB ypaBHeHHE ['amakepa

Ar
Up= —
P 12h

KOHCTaHTY MONIEKYJIAPHBIX CHII A TIpHHATH paBHoit 0,5 10720 Tx.

7) PaccuuTaiiTe pa3Mep 4acTHI] IMOKCHIa KPEMHHUS, €CJIM U3BECTHO, YTO BpeMs UX ocefaHus t Ha
paccrostue h=102 M coctapmsier 60 MUH.

IInotHOCTH MUcHepcHoit a3kl p =2,7-10% u qucnepcHoit cpens po = 1-10° kr/M®; BS3KOCTE Cpeipl
n=1,5-102TIla-c.

8) Paccuuraiite ocMmotnueckoe aasieaue 30%-noro (Macc.)ruapo3ois SiO2 npu 293 K, eciu
y/iebHAsA OBEPXHOCTh YACTHI] Sy;= 2,7 -10 ° MZ/KT. IIIOTHOCTB YaCTHI] THAPO301s p=2,2 T/cM°,
IIOTHOCTH cpefbl po=1,15 r/em®.

9) Tema pedepara: «Crimyune marepuansl. [lopomku. CBoiCTBAa MOPOIIKOB. YCTOWYHUBOCTS.
[TpakTueckoe npumeHeHuey. (00beM pedepata 5-10 mucroB popmara A4, MOXKHO B PyKOITCHOM
BapHaHTe).

Kpumepuu oyenku KoHmpovHoil padomot:
Y4eOHBIM MIaHOM JUIS 3209HOU (hOPMBI 00yUYeHHS TPEAYCMOTpPEHa OJJHAa KOHTPOJIbHAs padoTa.
MakcuMaabHOE KOJTHYECTBO OAJUTOB 3 MPABHIILHO BBITIOJHEHHYIO KOHTPOJIBHYIO paboTy — 25
0aJuI0B, MUHUMAJIbHOE KOJIUYSCTBO 0aIoB — 15 Gasios.
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