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®OC paccmoTpen 1 0106peH Ha 3acenanuu kapeapst OXBT,
nporokoxn ot «11» anpens 2023r. Ne 8
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y/

COTJIACOBAHO

IIpotokon 3acenanus kapenpsr HXC, peanusyiomieii MOAr0TOBKY OCHOBHOM 00pa30BaTeIbHOM
porpamMmsl, ot «12» ampens 2023r. Ne 8
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3aB. kahenpoit /_/ P.3.ArzamoB

Dkcnept: otBeTcTBeHHBIH 32 OO,

pa3paboTyuK yueGHOro IIaHa .
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Hepeltenb Komnemenuuﬁ u uuduxamopoe 00CHMUIICCHUA Komnemelmuﬁ C yKazanuem ymanoe gbopmupoeanuﬂ 6 npoyecce oceoernun 0ucuunﬂunbl

Komnemenuyusn: OIIK-1 Cnocoben uzyuameo, ananuszuposams, ucnoib308ams MEXAHUIMbL XUMUYECKUX PEAKYULL, NPOUCXOOSUWUX 8 MEXHOLOSUYECKUX NPOYEccax u
OKpyJHCarouiemM Mupe, OCHOBbIBAACL HA 3HAHUAX O CMPOEHUU Beuecmsd, Npupooe XUMUYECKOL C8A3U U CBOUCMEAX PA3IUYHbIX KIACCO8 XUMUHECKUX INEeMEHMO8,
COeOuHeHuUll, Bewecme U Mamepuanlos.

HHnouxamopwl docmudicenuss KomMnemeHyuu:

OIIK 1.1 3H2eT TeopeTHIeCKHE OCHOBBI XUMHUH, IIPUHITAITHI CTPOCHHS BEIIECTBA, OCHOBHI KITACCH(UKAIINN COETUHEHH, CITOCOOBI ITOTYIEHHUS U XUMIYECKHAE CBOMCTBA
COCJIMHCHHMI, OCHOBHBIC MEXaHU3MBI ITPOTEKAHUS XUMUUECKUX PEAKIIHIA, OCHOBHBIC 3aKOHBI U COOTHOIICHUSI (PU3MYECKOM XMMHUHU, OCHOBHBIC 3aKOHBI TCPMOIUHAMHUKHU
MIOBEPXHOCTHBIX SIBJICHUH, CBOMCTBA TUCIIEPCHBIX CUCTEM, METOIBI UCCIIEIOBAHUS MOBEPXHOCTHBIX SIBICHUN AUCTIEPCHBIX CUCTEM.

OIIK 1.2 yMmeer WHCIONB30BaTh XWUMHYECKHWE 3aKOHBI, CIPABOYHBIE IaHHBIE W KOJWYECTBEHHBIE COOTHONIEHUS B XHMHYECKHUX PEAKIUAX Ui DPEIIeHUs
mpodecCHOHANBHBIX 3a/1a4, TPOTHO3UPOBATh BIMSHUE Pa3IMYHBIX (PaKTOPOB Ha PABHOBECHE, COCTABIIATH KWHETUUECKUE YPaBHEHHS, KIaCCUPHUIIMPOBATH 3IEKTPOIBI
nu C—)HCKTpOXI/IMI/I‘-IeCKI/IC Iy, HpOBOI[I/ITL pvaeTm C HUCIIOJIB30BAHHUEM OCHOBHBIX COOTHOHIGHI/Iﬁ TCpMOILI/IHaMI/IKI/I HOBerHOCTHBIX }IBJIGHI/II\/'I nu pvaeTBI OCHOBHBIX
XapaKTEePUCTUK JUCIIEPCHBIX CUCTEM.

OIIK 1.3 BnageeT HaBbIKAMU OMKCAHUSA CBOMCTB IIPOCTHIX U CJIOKHBIX BEIIECTB HA OCHOBE 3JIEKTPOHHOI'O CTPOCHHUS, SKCIIEPUMEHTAIBHBIMU HABBIKAMU ONPEICICHUS
(U3NUECKNX M XUMHUYECKUX CBOWCTB COCTUHEHHWI, YCTAaHOBIICHHS CTPYKTYPbl COCIMHEHHH, HaBBIKAMU PpEIICHHUs THUIOBBIX 3aJady B 00JaCTH XHUMUYECKOU
TEPMOIMHAMUKH, (Pa30BBIX paBHOBECHH U (HAa30BBIX IEPEXOIOB, HIEKTPOXUMHU U XHMUYECKON 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 3004YHUKO8,3a4em C OueHKOLZ

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 — ounasn gpopma:

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 —ouHo- 3a0unan gopma:

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

4 — cemecmp — 3a0unan gpopma:

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
Dakynvmem- mexHON02UYECKULL
Kageopa - OXBT
Hampasnenue 18.03.01 «Xumudeckast TEXHOIOT TS
[Mpoduns/mporpamma:

«XuMHUecKasi TeXHOJOT U OpPraHn4YCeCKHuX BCIICCTB»
«TexHomorus nepepabOTKH MTOTHMMEPOBY
«XUMHUYECKasi TEXHOJIOTUS IPUPOJHBIX SHEPTOHOCUTENIEH U YIVIEPOJHBIX MATEPUATIOB)

Cemectp 3- 4

Bomnpocel 1J11 TOATOTOBKH K 3a4eTy € OLeHKOH M0 KypCy AMCUMILINHBI
b1.0.22 «Koasouanasi Xumus»
[Ipeamer kosmonaHOU XUMUU. OCHOBHBIE IOHATHUSI.
KonuuecTBeHHbIE XapaKTEPUCTUKH TUCHIEPCHBIX 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 monekyin [IAB B noBepxHocTHOM cioe. ¥YpaBHeHue LlnmkoBckoro.
[TAB, ITIMAB u ITHAB.
YpaBHenue ancopouuu ['m606ca. Ananms.
. IToBepxHocTHas aktuBHOCTh. [IpaBuiio Tpay6Ge-/{rokio.
. OCHOBHBIE MOHATHS U KIACCUPHUKALMS aJICOPOIIMOHHBIX MTPOLECCOB.
. KonnuecTBeHHbIE XapaKTEPUCTUKH aICOPOITHH.
. YpaBHeHue aacopbunu 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. DaKTOPHI, BIUSIOIIKE HA JAHHYIO afCcOpOIHIO.
Nonno-o6mennas agcopOins. OcoOEHHOCTH.
KanumnspHas koHAeHcausl.
[TonnHoe cMaunBaHueE, TOJIHOE HECMAaYMBaHHUE, HEMOJIHOE CMaylBaHHeE.
KpaeBoii yrou. M36upareabHOCTh CMaulBaHUS.
AJre3ust 1 KOre3usi.
[TosryueHue nUCIIEPCHBIX CUCTEM.
OuncTKa TUCIEPCHBIX 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 ycToiiunBoCcTH TMOPOOHBIX 3051el. KomtonaHas 3ammura.
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 OJIEKTPOKUHETHYECKHI moTeHuuan. Metomsl
OTIpeNIeJICHUS SICKTPOKUHETUIECKOTO MOTSHIINAIA.

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

39. Muddysus. 3akons! auddy3un. Y aenbHbi MOTOK Auddy3um.

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, CenquMeHTaIlMOHHBII aHATIN3.

46. DKCTIEpUMEHTAIbHBIEC TPUEMBI CEIMMEHTAIMOHHOTO aHAIIN3A.

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. Crpykrypoobpa3zoBanue. TUIIBI CTPYKTYD.

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 ypaBHeHuto Jlenrmiopa. Ilpu konuentpanuu [T1AB 0,2 Monb/1 cTeneHb
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 Mostekynoi [IAB Ha moBepxHocTH, So=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*T1a-c, oTHOCHTENbHAS AUANEKTPUUYECKas MPOHUIIAEMOCTb €= 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]
ruapo3ons p=2,2 T/cM°, IOTHOCTE cpeasl po=1,15 r/cm®

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.




MuHuCTEepCTBO HAyKHU U BhICIIero oopa3zoBanus Poccuiickoit deneparun
HmxHexkaMCKuli XHMHKO-TEXHOJIOTHUECKUIA HHCTUTYT ((huua)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHoOA02UYECKULL
Kageopa - OXBT
HampasieHue 18.03.01 «Xumuueckas TEXHOJIOTHDY
npoduIs/IporpamMmma:

«XUMHYECKas TCXHOJIOTHS OpPraHn4€CKuX BEHICCTB»
«TexHomorus HCpCpa6OTKI/I IMOJINMEPOB»
«XuUMHUYecKast TeXHOJIOTHS OPpUPOIHBIX BHGPFOHOCI/ITCJ'Ief/'I " YTJICPOJHBIX MAaTCpUATIOB»

cemectp 3-4

KoMmmuiekT 1a6opaTopHbix padot
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 MeTOIAMHU KOH/ICHCALMHU
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 LIMJIMHAPHI, KIOBETHI C
IUIOCKOTIapaJlJIeIbHBIMHA CTEHKaMH U POESKIMOHHBIN (QoHaph U1 HaOroneHus KoHyca TuHans.
Koumponwsnsie éonpocw: npeaMeT KOJUTOUAHON XMW, OCHOBaHHBIC TIOHSTHS: AUCTIepcCHas ¢asa,
JHCTIEpCHAsl cpelia, JUCIIEPCHOCTD; YCIOBUS MOIyUYeHHs CTa0MIBHBIX KOJUIOMIHBIX CUCTEM;
JIUCTIEPTUPOBAaHUE U KOHACHCAIMS; (PU3NUYECKUE U XUMHUYECKHE METO/IbI MOTYYEHUs 30J1eld METOIOM
KOHJICHCAIIUH; CTPOCHUE MUIIECIUT; IETITU3AIIHS.
Teopemuueckoe ggedenue

Huctunnuna «KoitounHas XuMus» n3ydaet GU3NKOXUMHUIO JUCIIEPCHBIX CHCTEM U
MOBEPXHOCTHBIX siBJIeHMA. 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 KOJUIOMIHBIE 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 (a30ii U TUCTIEPCUOHHON Cpeoil
KOJIJIOUJIHBIE CHCTEMBI MTOJIPA3JIENISIOTCS Ha 1uoghuabhbie U auogoduvie. Kpurepunm MexdasHoro
B3aUMOJICHCTBUS SBIISICTCS TIOBEPXHOCTHOE HATSIKCHUE HA TPaHUIle pasnena a3 612. M3BecTHa
KPHUTHYECKasi BEJIMYMHA TOBEPXHOCTHOTO HATSDKEHUS Gy, pPaBHast 1%10-5 /x\M2 (Tak Ha3bIBaeMBbIit
kputepuid Pebunnepa). [1pu 612 << © p cucreMa cunrtaercs mnodwibHol. [Tomyyaercst oHa myTemMm
CaMONPOM3BOJILHOTO JAUCIIEPTUPOBAHHMS BEIIECTB B AUCIIEPCHOHHON CcpeJie U TIOTOMY SIBIISIETCS
TepMOANHAMHUYECKH ycTOHUNBOM. [IpuMepom Takoi cuctemsl siBiserca pactsop ITAB B Bone, Hanpumep,
pactBop MbuIa. [Ipu 612 > 0, cucTema nrodobHa. Takas cucTemMa caMONPOU3BOIBLHO TOIYYUTHCS HE
MOXET, JUIsl €€ 00pa3oBaHms HEOOX0uMa 3aTpaTa padoThl H3BHE, UTO JCNIAeT €€ MPUHITAITHATHHO
TEPMOJIMHAMUYECKOW HEYCTONYUBOM.

B ocHoBe cunTe3a TMO()OOHBIX CUCTEM JIKAT CIIEAYIOIINE TPUHIUTIBL.

1. s Toro 4to0bl 61,2 Ob1I0 OOJBIIE GKpP, HEOOXOAUMO MOI00paTh 1Ba KOMIIOHCHTA, HE PACTBOPHMBIX
JpyYT B IpyTe, T.€ AUCTIEpCHAs (a3a He TOJDKHA PACTBOPATHCS B AUCIIEPCHOHHOM cpejie.
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2. BelecTBo, sBNISIOIIEECS TUCIEPCHOM (ha30i, TOKHO 00J1aaTh 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, €CIU Jt00ast 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 (Pa3bl JOIKHBI PABHOMEPHO

pacrpenensThcs B AUCIEPCHOM cpelie, HaXOJUTCsl B OpPOYHOBCKOM JBMKEHHH U TIPH 3TOM HE CIIUIMATHCS
JpYT C APYTOM, TO €CTh KOJUIOUIHAS CUCTEMa JIOJDKHA OBITh CTAOMIBHOM. J{JIst 9TOH Lien NPUMEHSIOT
CrielaibHbIe JOOABKY - CTaOMIH3aTOphl. MU MOTYT OBITh TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA,
BBICOKOMOJIEKYIISIPHBIE COETMHEHUS MIIN COSANHEHNUS, TPUHIMAIOIINE YIacTHE B PEAKIIUHU TTOTYICHHUS
KOJUTOMTHBIX CHCTEM M B3STHIC B H30BITKE.

[TockonmpKy KOJUTOMIHBIE YaCTHIIBI 3aHUMAIOT IPOMEKYTOYHOE TTOJIOKEHHE MEXTYy MOJIEKYJIaMU
(d< 10 " cm) u rpy6oaucnepcubivu Teaamu (d > 10! cm) ,0HM MOTYT MOIydeHBI TMOO IMyTEM COEIMHEHNUS
OTIENBHBIX MOJIEKYJ WJIK HOHOB arperarsl, TIM00 B pe3ysbTaTe U3MeNb4YeHHUs KpyHbIX YyacTull. OTciona
BBITCKAIOT ABAa METOAA IMOJTYUCHHUA KOJIJIOMJIHBIX CUCTEM: JUCTICPTUPOBAHNUEC YU KOHACHCAIIWA.

Hucnepauposanue — 310 pa3apoOIIeHNe BEIECTBA IO HY>KHOW CTETICHH JUCTIEPCHOCTH.
CyIecTBYIOT pa3iMuHbIC CIIOCOOBI TUCTIEPTHPOBAHUS: MEXaHUIeCKue (ApodieHre, HCTHpaHHE,
HCIIOJIb30BaHUEC PA3JIMYHBIX MCJIBHUI], B TOM YHCJIC U KOJIHOI/II[HBIX), BI/I6paHI/IOHHI>IC, QJICKTPUYCCKUC.
JlocToMHCTBOM MeTO1a SIBISIETCS TTPOCTOTA, HEAOCTATKOM — OOJIBIIIE SHEPro3aTPaThl  HEBO3MOKHOCTh
TIOJTy49€eHHs BBICOKOM cTenenn aucnepcHoctr (d < 10° cm ).

Konoencayus — mMeton, oOpaTHBIN JUCTIEprHPOBaHUIO. B 0CHOBE BCeX KOHACHCAIIMOHHBIX
CIoCcO0O0B JIeXkKAT MPOIIECCHI arperupoOBaHus — 0ObEAMHEHNE MOJIEKYJI HITM HOHOB TOMOTEHHBINH CPEIBI,
MIPUBOJIAIINE K BOSHUKHOBEHHIO HOBOW AHCIIEpCcHO# (a3l [ oOpazoBaHUs reTepOreHHON CHCTEMBI U3
TOMOTCHHOW HEOOXOAMMO CO3/1aTh NIepeHAachIlieHre. B 3aBUCUMOCTH OT TOT0, KAKUM ITyTEM 3TO
COCTOSIHUE JIOCTHTAETCS, Pa3INUaloT PU3HYECKHE U XMMUYECKUE CITOCOOBI KOH ICHCAIUH.

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 IPENNONATAIOT MPOBEACHUE TAKUX XUMUYECKUX PEAKIIHA, B PEe3yJIbTaTe
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 JUCIIEPCHOM (pa3bl (arperaT) BMECTE CO CBOMM JIBOMHBIM JIIEKTPHUUECKUM clioeM. PaccmoTpum
CTpOEHHUE MUIIEIUIBI Ha IPUMEPE THAPO30II HopcToro cepedpa Agl , KoTopbie MOMy4YaroT MO PeaKIum:
AgNO; + Kl -»Ag | | + KNO:s.

Jlis mpugaHus cTaOMIIbHOCTH KOJUIOUMIHON CHCTEME OMH U3 UCXOAHBIX KOMIIOHEHTOB
HEO0XOIUMO B3STh B M30bITKE. BemecTBo, B3sTOE B M30BITKE, ABIACTCS CAOUIU3AMOpOM KOJITOUAHOMN
cucTeMbl. PaccMoTpuM JiBa citydast ojydeHust ruapo3ois Agl: a) koraa B u30beiTke 6epércs AgNOs; 0)
Korga B u30bITKe Oepércs KI. Munesuisl B 3TUX THAPO30JISIX Hoanaa cepedpa OyAyT OTauYaThes APYr OT
npyra.llpu Hanucanuu hopMyIbl MUTIEIDTBI HEOOXOIUMO YYUTHIBATH CIIEYIOIINE TIPABUIIA:
1.OcHOBOI MUIIEIUTBI SIBIISETCS HEPACTBOPHUMBIN arperar, BKIIOUYAIONIAN HEONPEISIEHHOS KOTUIECTBO
MOJIEKYJT M HEPACTBOPUMOTO COEIUHEHHS:
m(Agl) m = 80000 monexyt.
arperar
2. Ha moBepxHOCTH arperatra aacoOpOMpPYIOTCSI HMOHBI JJIEKTPOJIUTA - CTaOMIN3aTOpa, CHOCOOHBIE
JOCTPauBaTh €ro KPUCTAJUTMUECKYIO PEIIETKY, T.€ T€ HOHBI, KOTOPBIE BXOST 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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Hucconuupyer AgNOs o ypaBuernto: AGNO; < Ag™ + NO3 -
T.€ B PaCTBOPE B U3OBITKE UMEIOTCSA HOHBI Ag* (IIOTEHIIHAIONIPEICIIAIOIINE) U OTPUIATENHHO
3apspkeHHble HoHBI NOs (mpotuBonoHkl). MoHBI cepebpa crmocoOHBI J0CTpanBaTh KPUCTATTMUECKYIO
peméTKy arperara (BXOAAT B €0 COCTaB), IO3TOMY OHHU aIcOPOUPYIOTCS Ha MMOBEPXHOCTH arperara ,
00pa3ys 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 siBNsieTcs mOoTeHIMANONPEASNAIONINMI, OHH BXOJAAT 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 301 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. Uepe3 HECKOJIbKO MUHYT B PEe3yJIbTaTe PeaKlni 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 aMMOHHS. Peakins ruiposin3a BhIpakaeTcsl 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 HCele30CUHEPOOUCHOU 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
LIaBEJIEBOU KUCIOTHL.

[Tocne cuHTE3a THIPO30JIHM HAIMBAIOT B IMIIMHAP ¥ HAOIIONAIOT OMAIECIEHINIO (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
TOJTyYeHUS TUAPO30JIs, 3AMUCHIBAIOT XUMUIECKYIO PEaKIIHIO ero 00pa3oBaHus U (POPMYITy MHUIIEILITE.

Bonpocwl ona camokonmponsa

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

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

3. Kakumu MeTojamMu MoJTy4yaroT AUCIIEPCHBIE CUCTEMBI?

4 B uéM CyIIHOCTH TUCTIEPrallHOHHBIX METOJIOB ITOyUEHUS TUCIIEPCHBIX cucteM? [IpuBeanTe mpuMepsl.
5.Yro takoe 3017 Kak moctpoeHa munemia ruapodooHoro 3oma? [IpuBenute mpumep.
6. SIBnsercs 11 MUIIEIUIA SIEKTPOHEUTPaIbLHBIM 00pa3oBaHEM?
7. Yro HazpiBalOT nentu3anueii? Kakue crnocoOb! nenTu3anuy NpUMEHSIOTCS JIJIs ITOTyYeHHUs 30J1ek?
IIpuBeuTe KOHKPETHBIN IIPUMED.

Paznen 2. «[loBepXHOCTHBIE ABJIEHUS
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
— BO3ILYX».

IpuGopsl U peakTUBLI: Npubop Pebunnepa; Boaubiii pacteop [TAB; K066l eMKOCTBIO 50 cM3; MepHBIE
KOJIOBI U TTUIIETKH.

Teopemuueckoe 6gedenue

Mosekynbl B MOBEPXHOCTHOM CJIOE€ IO CBOEMY JHEPreTHUECKOMY COCTOSIHUIO OTIMYAIOTCSA OT
MoOJIeKys B 00beMe (a3bl. PaBHOIEHCTBYOIAS MOJIEKYIISIPHBIX CHJI B 00beMe (a3bl paBHA HYJIO, TaK Kak
KaX/asi MOJIEKyJa HCHBITHIBAET OAWHAKOBOE NPUTSDKEHHE CO CTOPOHBI OKPYKAIOMIUX €€ MOJIEKYJI.
Monekyna Ha TOBEpXHOCTH TPAaHUYHT HE TOJBKO C TOAOOHBIMU cebe MOJIEKyJIaMU, HO M C MOJIEKYJIaMH
npyroii ¢asbl. [ToCKOIBKY MEKMOJNEKYISIPHOE B3aUMOJICHCTBHE MEXIY Pa3sHOPOJHBIMH MOJEKYIaMH
OOBIYHO OTIMYAETCS OT MPHUTSHKEHUSI OJHOPOJHBIX MOJIEKYJI, PAaBHOJICHCTBYIONIAST MOJIEKYJISIPHBIX CHII
NPUTSDKEHUST OKa3bIBACTCS HECKOMIICHCHPOBAHHOW, T.€. OHA HE paBHA Hymo. Eciou TOBEepXHOCTH
KHUJIKOCTH TPAHUYHUT C BO3IYXOM, TO 3Ta PAaBHOJACHCTBYIOIAS HampaBlieHa BLUIYOb KHUIKOHW (asbl.
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 YCJIOBHUSIX, Ha3bIBAaeTCs MOBEPXHOCTHBIM HaTsDKEHHEM o. Mcxons w3 omnpeaeneHus o,
OYEBU/IHA PA3MEPHOCTH 5TOM BenuumHbl — /M2 uin H/m. COOTBETCTBEHHO B Ka4€CTBE Pa3MEPHOCTH
BCJMYMHBI ¢ B PAaBHOM cTemeHM wucnoabsyrorcs JIk/m%; spr/em?, H/m; mun/cm. Tlox BiusHMEM
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HOBEPXHOCTHOTO HATSDKCHHUSI JKUAKOCTh BCET/la CTPEeMUTCS MNpUHATHE (opMmy Imapa, Tak Kak 3TO
HaMMEHBIIAs TIOBEPXHOCTh, OTPAHNYMBAIOIIAS O0BEM.

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

C pocToM TeMmepaTypbl IOBEpPXHOCTHOE HATSHKEHHE )KUAKOCTH ¢ CHIDKAGTCS 10 PSMOINHEHHOMY
3akoHy. [Ipu kpuTHUeCKOi TeMIlepaType ucue3aeT pasauuue Mex 1y TpanndamuMu gasamu u o = 0.

YeM cuibHEE MEKMOJIEKYIISIPHOE B3aUMOJICHCTBUE B JKUAKOCTH, T€M OOJbLIEC €€ TOBEPXHOCTHOE
HaTsDKeHHe. [loBepXHOCTHOE HATSHKEHUE Y MOJISIPHBIX JKUAKOCTEH BBIIIE, YeM Y HEMOJISIPHBIX: HApUMeEp,
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-THO0 BEIIECTB IIOBEPXHOCTHBIE CBOHCTBA
CHCTEMBI U3MEHSIOTCSL.

BemectBa, xapakTepusyroniaecs: ciadbIM B3aUMOJICHCTBUEM C PACTBOPHUTENISAMH, BHITATIKUBAIOTCS
u3 o0beMa pacTBOpa Ha IMOBEPXHOCTh M KOHLEHTPHPYIOTCS y TpaHHUNbBl paszlena ¢as3, mpu 3TOM
MMOBEPXHOCTHOE HATSHKEHUE KUIKOCTU yMeHbInaercs (puc. 1.1, kpusas a). [Iporecc caMompon3BoIEHOTO
HaKOIUICHHUS BEIIECTBA HA TPaHHMIIE pa3era (a3 Ha3plBaeTCs aacopOmeit /-

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 — m30TepMa JUIA BelecTBa, He BIUSIONIETO HA TIOBEPXHOCTHOE HATSHKCHHE;
B — M30TEPMa JJIsI TOBEPXHOCTHO-UHAKTUBHOTO BEIECTBA.

AncopOuus BeIpakaeTcsi YMCIIOM MOJIeH BellecTBa N, aIcopOMpPOBaHHOTO €MHUICH TOBEPXHOCTH

S:
I'=nlS, (1.1)

Orcroaa pa3MepHOCTh acopOimu [Mons/cM?]. BemecTtsa, ciocoGHbIe HAKATUMBATHCS (1COPOUPOBATHCS)
Ha T[IOBEPXHOCTH, 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 007a1aeT XapakTepHOH OCOOCHHOCTBIO CTPOEHHUS
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, XapakTepusyroluecsi CHIBHBIM B3aWMOJICHCTBHEM C MOJIEKYJIaMU PacTBOPHUTEINS,
ocraroTcst B o0beMe. Takue BelllecTBa Ha3bIBAIOTCS MHAKTUBHBIMY, IIOBEPXHOCTHBIN CJION MMHU 00€THEH.
IToBepXHOCTHOE HATSHKEHHE CHCTEMBI NMPH JTOM HE3HAUMTEIHHO Bo3pacTtaeT (puc. 1.1, xpuBas B).
[ToBepXHOCTHO-UHAKTUBHBIMHU BEIIECTBAMU OTHOCHUTEIBHO BOJIBI SIBIISIOTCS, HAIPHUMEP, HEOPTraHMYECKUE
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kucnnotel (HCI, H2S0.), comu (NaCl, KCI). ITomrMo OBEpXHOCTHO-aKTHBHBIX BENIECTB M MHAKTUBHBIX
BEIICCTB, TOHIDKAIOMIMX ¥ TOBBIMIAIOIINX ITOBEPXHOCTHOE HATSHKEHHE PACTBOPUTENS, CYIIECTBYIOT
BEIIIECTBA, TIPU PACTBOPCHUU KOTOPHIX MOBEPXHOCTHOE HATsDKEHUE He mamensercs (puc 1.1, kpuas 0).
TakuM BEHmIECTBOM IO OTHOIICHHIO K BOJE sBJsIeTCS caxap. M3oTepMa MOBEPXHOCTHOTO HATSKEHUS
JKUJIKOCTH B TpUCYTCTBHM [IAB wuMeeT Tpu XapakTepHBIX y4YacTKa, COOTBETCTBYIOIIHUX MAaJbIM
(npsiMmonuHeHHBIN ydacTok |), cpeaum (monoruit yuactok Il) u 6onpium (ropusoHTanbHbIi yuactok 1)
KoHLeHTpausimu [TAB.

[Tpu manbix koHueHTpanusx [TAB rpanuia pasnena «KHAKOCTh — Ta3» CBOOOJHA OT MOJEKYI
HOBEPXHOCTHO-aKTHBHOT'O BEILIECTBA, [I03TOMY ITOYTH BCE A00ABICHHBIC MOJICKYJIBI MOTYT PACIIOIaraThCst
B TIOBEPXHOCTHOM CJIO€, W TIOBEPXHOCTHOE HATSDKEHHE OyJeT CHIKATBCS IMPONOPIMOHAIBEHO
nobasneHHoMy 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.€. TIOBEPXHOCTHOE HATSHKEHHE CHCTEMBI Majio m3MeHsercs npu jgodaske [IAB B pactBop. [lpu sTmx
YCIIOBHUSIX Ha IMOBEPXHOCTU 00pa3yeTcs CIUIONIHONH MOHOMOJIEKYJISIPHBIH CIIOH TTOBEPXHOCTHO-aKTHBHOTO
BEIIEeCTBa, U IAbHEUIIIast afcopOnus HeBo3MoxHa (puc. 1.2 B).
AncopOuus, COOTBETCTBYIOIIAs COCTOSHHIO, IIPH KOTOPOM 00pa3yercsi HAaCHIIICHHBINH
MOHOMOJICKYJIIPHBIN CJIOH, Ha3bIBACTCS MIPEACIIbHOM afncopOuueii u 0003Ha4aeTCs 1 yaxe WIH 1 .
Ces3p MexIy ajacopOmmel, (KOTM4ecTBOM W30BITOYHOTO BEIIECTBA HA IOBEPXHOCTH) U
CIOCOOHOCTBIO  CHIDKATh TIOBEPXHOCTHOE HATSHKEHHUE pa30aBICHHBIX PACTBOPOB, OMHCHIBACTCS

ypaBHeHueM ['no0ca:
C do
r= ——- - — 1.3
RT dc’ (13)
I'ne C — xonnenTpanus; R — yHuBepcanbHast ra3oBas noctosinHas, 7' — abcosroTHas Temmneparypa; do/dC
— TMPOUW3BOJHAS, OMPEACISIIOMAsT MEpy CHIDKCHHS MOBEPXHOCTHOTO HATSHKCHHS 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 TOCTOSTHHOM TeMmiepartype (puc. 1.3). 1 aToro mpu pa3Heix KoHIeHTpanmsx [IAB B
pacTBOpE M3MEHSIOT TTOBEPXHOCTHOE HATSHKEHUE W CTPOSIT 3aBUCHUMOCTh o — f(C). B kKakoi-mnbo Touke
MOJIOTOr0 y4acTKa KPUBOM MPOBOIAT KAacaTeIbHYH. TaHIeHC yIiia HakJIOHAa 3TOM KacaTelbHOU K OCH
abcruce tgo paBeH mepBoit MPOM3BOHOI B 3TO# Touke, T.€. tga = da/dC.

st pacdera agcopOuuy He0OX0IUMO TIOACTABUTH B ypaBHeHHE [ MOOca 3HaYeHUST IPOU3BOAHOM,
KOHIIGHTPAIlMM B 3TOH TOUYKe, a TaKkKe TeMIepaTypbl ombiTa. OmpeAenuB JUIA psaa TOYEK 3HAYCHHS
aZIcopOLUH, CTPOSIT U30TEPMY aACOPOLINH, T.€. 3aBUCHMOCTH aJICOPOIIMH OT KOHLIEHTPALIUH:

I'=f(C).
Kpome ypaBmenms ['mb06ca, m3zoTepMy amcopOmmM Tak € XOpOIIO OIKCHIBAET ypaBHEHHE

Jlenrmropa:
bC
r=r. ——r (L4)

I'ne I - BemmunHa aacopOIIMH MpHY MTOJIHOM HACBIIIEHUH CJIOS;
b — xoHcTaHTa aCOPOIMOHHOTO 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
rUIpOoGHIEHON YaCcTH MOJIEKYJIBI (Hanpumep, miomaau rpynmns —OH npu agcopOunu OyTHIoBOro civpra
C4sHoOH). Bennunna ¢ mpumepHO paBHa JUIMHE YIJIEBOJOPOTHOrO paaukaia mMojiekynsl I1IAB, T.e. B
ciydae agcopOuuu OyTuinoBoro cnupra — JuimHe nenouku —CsHo. [lockonbky ancopOuuto [, a 3Ha4YHT, 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

16



3aKJTIOUEHUE 00 OPUEHTAITMH MOJICKYJI B aICOPOIIMOHHOM citoe. Ecimu TomiuHa Cltost COBManaeT ¢ MITMHOM
MOJIEKYJIbI, TO HAOJII0/IaeTCsI BEPTHKAJIbHAsI OpPHUEHTAIINS MOJIeKyJ1 [IAB B amcopOLMOHHOM ClToe.

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. TlockoJabKy HaYaJIbHBIN y4acTOK 3aBUCUMOCTH ¢ = f(C) NIMHEHHBIN, TO U aIcOpOIIHs, pacCUUTaHHAS
JUTsT ManbIx KoHmeHTparwii [IAB, Toxe, kak mpaBmiio, M3MEHSETCS C POCTOM KOHIEHTPAIHH TI0
TuHeHOMYy 3akoHy. IloaToMy Trpadmdeckum pemieHHeM ypaBHeHHs JleHrmiopa, KoTopoe
NpeCTaBIsIeT CO00M MapaboTUIECKyI0 3aBUCUMOCTD, 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
muddepeHIMPOBaHus, BO3MOXHO IPUBHECEHHE OIIMOOK B pacueT ajacopouuu. [losTomy pacuet [
TPOBOJST APYTUMHU METOJIAMH, UCIIONB3ys ypaBHeHus [ m06ca unu Ilnmkosckoro.

Pacuem I',, no ypaeuenuio I'uooca
B ypaBHenmn ['mb0ca BenmmumHa mpeaenvHOW ancopbumy He comepkutcs. OmHAKo, eciu
JOIyCTUTh, YTO CYLIECTBYET HEKOTOPOE MpeAeibHOE 3Ha4YeHue /., JOCTUTHYB KOTOPOTO BEIMYHHA
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 BBIIENpUBENEHHOE YpaBHEHHE MOXKHO NPOMHTEIPHUPOBATH
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 aCOPOIHI0, a 3aTE€M CTPOST MOJIHYIO
M30TepMy aJcOpOIIMY NPH BCeX 3HAYCHUAX KOHIICHTpAIUH.

Ac

-Inc

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

Pacuem npedenwvnoii aocopoyuu no ypasuenuio Llluwikosckozo
s onpenenenns A u b B ypasHeHnu IIIHIIKOBCKOTO PEIIAIOT CHCTEMY YPaBHEHMIA:
17



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 PErpecCHOHHOTO aHaIn3a, BOCMOJb30BaBKCchk nporpammoit STATEGRAPHICS.

Kpowme Toro, BeIIeniprBeieHHas cHCTEMa YPaBHEHUN pelIaeTcsa U BPYYHYIO, JIs 9er0 ypaBHEHHUE
[umkoBcKOro  HY)XXHO —TpeaBapuTedpHO mpomuddepeniupoats. 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, BBIYMCIISIIOT
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 U3MEHSFOIIUXCS MOBEPXHOCTSX). JIMHAMUYECKHE METO/Ibl HE MOTYT OBITh UCIIOB30BAHBI IS
ompeziesicHHs MOBEPXHOCTHOIO HaTsbKeHHUs pacTBopoB I1AB, Tak kak (opmupoBaHue aJCcOPOIIMOHHBIX
CJIOE€B — JUIUTENBHBIHN POIIECC, U IOBEPXHOCTHOE HATSHKEHUE, M3MEPEHHOE 32 HEMPOI0JDKUTEIILHOS BPEMSI,
He OYJeT COOTBETCTBOBATh paBHOBECHOMY. CTaTHYECKHE M IOJIYCTATUYECKHE METOMbI IO3BOJISIOT
WU3MEPUTh PAaBHOBECHBIC 3HAYCHHMS TOBEPXHOCTHOI'O HATSDKEHUS JKUKOCTH.

W3BecTHBI ciiemyromye MeTOIbI ONpeIesICHUS TOBEPXHOCTHOTO HATSHKEHUS: METOT KalTMILISPHOTO
TIOJTHSATHUS JKUKOCTH, METOJ OTPHIBA KOJIbIA, METOJI HAMOOJIBIIETO IABJICHHS ITy3bIPhKa I'a3a B JKUIKOCTH,
CTaJlarMOMETpUYecKuil Merox (OTpeIB Karuu) u  Jp. HawmOonee pacmpoCTpaHEHHBIM — SIBIISIETCS
MOJTyCTaTUYECKHUI METOJ] IaBJICHHUS Ta30BOT0 My3bIpbka. CyTh €ro 3aKJIFOYAETCs] B TOM, YTO H3MEPSETCS
nasiieHre P, HeoOxomumoe iist 00pa3oBaHus IMy3bIpbKa raza. JTo JaBIeHHe MOXKHO H3MEPHTh Ha Tpubope,
CKOHCTPYHpPOBaHHOM akajgeMukoM [1.A. PeOunaepom (puc 1.6).

Me:x 1y MaKCUMaJIbHBIM U30BITOYHBIM JIaBJICHHEM P, H3MepseMbIM 10 MPOCKaKUBAHMS My3bIpbKa
yepes Karmuisip, ONyIIEHHBIN B )KUIKOCTh, 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,
OTBEYAIOMIETO YCIOBHUIO, TP KOTOPOM BHITIOTHSETCS BHIIIIENPUBEICHHOE YpaBHeHue. JlaBnenue P MoxHO
BBIPA3HTh Yepe3 Pa3HOCTh YPOBHEH cTosba )kuakoctu 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 JJIs1 U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUSI )KUAKOCTH (1prbdop PeOunepa)
1 — nenurtenbHas BOPOHKA; 2 — KpaH; 3 — TpyOKa ¢ KanmuuiipoM; 4 — COCyJI C UCCIIEAYEMON KHUAKOCThIO; 5
— MaHOMETp.

s ompenencHus mocTosHHON K M3MepsroT MakcuMManbHOE AaBieHue Ahg mis cTaHmapTHO,
Harpumep, BOIbI, Y KOTOPOi BEJIMYNHA IIOBEPXHOCTHOTO 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

Jia BeITOTHEHNST pa0O0THI HEOOXOAMMO UMETh pruoop Pedunnepa, BoxHbI pacTBop [1AB, KOI0OBI
eMKOCTBIO 30 cM®, MepHbIE KOJIOBI M ITUITETKH.

1. ITomyuuB ot mpenomaBaTenst pactBop [IAB u3BecTHON KOHIICHTpPAIIUU, ¢ TIOMOIIBI0 MEPHBIX
KOJIO M TIMTIETOK TOTOBSIT 5 pacTBOPOB IMYTEM IOCIIEIOBATEIILHOTO pa30aBleHHS BABOE.

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

3. Jlnst Toro 4ToOBI CO3AaTh pa3psKeHHE B COCY/IE, Yepe3 KpaH 2 BEUIMBAIOT BOLLY M3 ICIUTEILHON
BOPOHKHM 1, IIpU 3TOM Pa3HOCTh MEXAY YPOBHIMHM XHIKOCTH B MAaHOMETpE yBeluuuBaercs. M3mepsior
MaKCHMAaJbHYIO Pa3HOCTh YPOBHEH JKHIKOCTH B MAaHOMETpPE, IPU KOTOPOH MPOUCXOIUT MPOCKaKWBAaHUE
My3BIPHKOB BO3/1yXa Yepe3 Karmwuisp. M3mepenne npousBoAsT 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, 3HAYUT, B
PE3MHOBBIE IIUIAHTH TOMANa XUAKOCTh. Heo0X0onuMo CHATH IJIAaHTH W BBUIMTH M3 HUX Boay. Ecim mpu
TEYEHUH BOABI U3 BOPOHKU HE HaOogaeTcsi NpoOyIbKHUBAaHUS My3bIPEKOB Yepe3 Kamuiuisip, Heo0X0JUMO
MIPOBEPHUTH T€PMETHYHOCTD YCTAHOBKH.

4. TIpom3BOOAT W3MEPEHHME C MCXOAHBIM M TPHTOTOBICHHBIMK pacTBOpamMu M Haxomsar Ah.
HauunHaTte u3MepeHue cienyeT ¢ pacTBOpa caMOi HU3KOM 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.

19



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.

«YCTOIHYHBOCTH AUCIHEPCHBIX CUCTEM»

JJABOPATOPHAS PABOTA Ned .
HNCCIEAOBAHMUME JJIEKTPOJIMTHOU KOAT'YJISIIIUU 30JIEU

1Llenv pabomel: onpeneneHNe MOPOTOB KOATYIISIINH SIEKTPOIUTOB.

Onpeoenenue npudopsl u peakmuBbl: 30J1b THApoKcuaa xemesa (2, 0 %-Hbll pacTBOP); pacCTBOPEI
anexktponutoB KCL (4M), NaCL (4 M), K2SO4 ( 0,5 M), Na;SQO4 (0,5 M), KsCsHs0 (0,33M), urcrteie
MPOOUPKH 1 THUTIETKH.

Konmponsusle 6onpocwl: yCTOMUNBOCTD THOGOOHBIX KOJITIOUIHBIX CUCTEM U UX CTaOWIIH3aIs,
KOaryJsius 30Jei, IpaBuiia 3JCKTPOIUTHON KOATYIISLIUH.

Teopemuueckoe 6sedenue

JIuoghobOHbie KOMIOUAHBIE CUCTEMBI XapaKTePU3YIOTCS H30BITKOM CBOOOIHOM MTOBEPXHOCTHOW SHEPTHIH:
F12=012S12. (1)

rae S 12— MexdaszHas MoBepXHOCTh (MHACKC 1,2 03HauaeT (asbl), JocTUraeT OONIBIINX 3HAYCHUN
BCJIEICTBHE BBICOKOPA3BUTON MOBEPXHOCTH paszzernia nucnepcHoi (hassl (1) u aucnepcnoHHON cpensl (2),
a TaKKe 3HAYUTETHHON BETMYMHBI MEK()Aa3HOTO HATSIKEHUS 01,2 .

CoracHO BTOPOMY 3aKOHY TEPMOJIMHAMUKH, BelTM4YrHA F 12 Kak cBOOOIHAS SHEPTHs
CTPEMHTHCSI K MUHIMYMY, YTO TPOSIBIISIETCS] B YKPYITHEHUH YaCTHII 33 CUET UX CIIMIaHus. JTO, B
KOHEYHOM CcUeTe, IPUBOANT K Pa3/Ie]IeHHIO CUCTEMBI Ha Makpodassl. Takum obpazom, mrnodoOHbIE
KOJIJIOUJIHBIE CHCTEMBI SBIISFOTCS NPUHIMITHAIEHO TEPMOANHAMHYECKIMH HEYCTOWYMBBIMHA CUCTEMaMH.

J1g cy1ecTBOBaHUS YCTOMYMUBOM KOJUTOMTHOM CUCTEMBI JIOJIKHBI COOJTIOIATHCS CIeAYIOIINe
YCJIOBHSL: TIOCTOSIHCTBO BeNMUMHbI qucniepcHoct D =1/d (d — auameTp yacTHIlbl) 1 paBHOMEPHOCTh
pacnpeneneHus quctepcHoi ¢a3bl B TUCTIEpCHOHHOM cpefie. CriocoOHOCTh KOJJIOUIHON CHCTEMBI
COXPAaHAThH AUCIIEPCHOCTD, T.€ pa3Mep YacTHUI] BO BPEMEHH, Ha3bIBACTCS aepecamueHOU YCHOu4U80Cmbio.
CrocoOHOCTh KOIUIOUAHON CHCTEMBI COXPAHATH PABHOMEPHOCTD PACIIPE/IEIICHUs AUCTIEPCHOH (a3bl B
JIUCTIEPCUOHHOM CpeJle HAa3bIBAETCS KUHemuueckol ycmouuugocmoio. 11oTepst KOJUIOUIHON cucTeMon
YCTOWYMBOCTH NPUBOJUT K KOa2yisyuu — NPOIIECCY arperupoBaHusl YaCTHII, B pe3yIbTaTe KOTOPOTO
CHCTEMa MOKET MOTEPATH arperaTUBHYIO U KHHETUYECKYIO YCTOMYMBOCTD.

B mucnepcHBIX cucTeMax, COXpaHSIONINX arperaTHBHYIO yCTOHYNBOCTh BO BpEMEHH,
JIEHCTBYIOT T€ WM MHbIE (PaKTOPHI CTAOWIIN3AIHH.

@akTOphl arperaTUBHON YCTOWYMBOCTH IUCIIEPCHBIX CUCTEM TOIPA3IEISIFOTCS Ha
TEPMOJIMHAMUYECKUE U KHHETUUECKHE.

K TepmoanHaMUuecKUM OTHOCUTBCS CIEAYIOLINE:

1.2nexmpocmamuyeckuii — CIOCOOCTBYET CO3/IAHUIO AIEKTPOCTATHICCKUX CHUT
OTTAJIKMBAHUSI, BO3PACTAIOMINX [IPH YBEIWYCHNH MTOTEHIIMAIA YaCTHI IOBEPXHOCTH (@) U
0COOCHHO 3JICKTPOKHHETHUYECKOTO (&) MOTEeHIMAIA;

2. A0copbyuonHo-conbeamublii — MPUBOIUT K YMEHBIIEHUIO MEK()A3HOIO HATSHKEHUS U
cHIXeHUIo dHeprun [ mb0ca moBepxHOCTH pasena das.

3. Oumponuiinvlii — SBISIETCS TOTIOJTHEHNEM K JIBYM IIEPBBIM (PaKTOpam, 4TO 0COOEHHO
XapakTepHO ISl TOHKOIUCIIEPCHBIX CUCTEM, YAaCTUIIBI TUCTIEPCHOM (ha3bl KOTOPHIX
Y4acTBYIOT B OPOYHOBCKOM JIBHXKEHHH. ITOT (JaKTOP CIIOCOOCTBYET PABHOMEPHOMY
pacnpeesieHHIo YacTHIl 0 00bEMY CHCTEMBI.

K kuneTnyeckuM gaxkTopam yCTOMUYMBOCTH, CHIKAIOIIUM CKOPOCTh arperaniu

YaCTUIl JIUCTIEPCHON (a3bl, OTHOCSTCS:
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1. Cmpyxmypro-mexanuueckuti, CBSI3aHHBIN C 00pa30BaHUEM Ha IOBEPXHOCTH
YaCTHI[ 3aIIUTHBIX CII0EB, CTOMKHX K Pa3pyIIEHUIO M 00J1aIal0NNX YIPYTOCThIO U
MEXaHUYECKOW MPOYHOCTHIO.

2. l'udpoounamuueckuii, CHIKAIOIIMNA CKOPOCTh arperaiuu BCIICJCTBHEC
M3MEHEHUS BA3KOCTH CPEIbl, INIOTHOCTH TUCTIEPCHON (ha30i U AUCTICPCHOHHOM CPEIbl.

B mucnepcHBIX cucTemMax arperaTUBHasl yCTOHYHBOCTH OOYCIIOBJICHA JeHCTBHEM
OJHOBPEMEHHO HECKOJIBKUX (PaKTOPOB, HO OCHOBHBIM U3 HUX SIBIISICTCS
AIEKTPOCTATHICCKUN U aJICOPOIIMOHHO-COTHBATHBIM.

Hapymenne dakTopoB cTabmin3aui MPUBOIUT K TIOTEPE KOJTIOUTHON CHCTEMOM
YCTOMYMBOCTH, TO €CTh Koaryisiuuu. Koazyrayus— 3T0 MPoLEeCC arpeTupOBaHUs
(cnunaHus) 4acTul, B pe3yJbTaTe KOTOPOTO CUCTEMA TePSET arperaTUBHYIO U
KHHETHYeCKast yCTOHIUBOCTh. Koarymsmnus MokeT ObITh BbI3BaHA Pa3HOOOPa3HBIMHU
MpPUYMHAME: JOOABKOH 3JIEKTPOJINTA (DIIEKTPOIUTHAS KOATYIISLH ), H3MEHEHHE
TEMIIEPATYPhl, MEXaHUYECKUM BO3JEHCTBUSIM, BO3AEHCTBUEM CBETA U T.1.

Oco0eHHO TyBCTBUTENHHBI 30JIM K JEHCTBHIO HA HUX 3JIEKTPOIHUTOB.

B 3aBuCHMOCTH OT KOHIIEHTPAIMH AJIEKTPOIUTA KOATYIISIIIAS OCYIIECTBIISETCS B
JIBE CTaJIMU: MEJICHHYIO U ObIcTpYIO (pHuc.1)

[Ipu MeUTeHHOM KOaryIIAuy H3MEHEHNE KOHIICHTPAINN COMTPOBOXKIAETCS PE3KUM
M3MEHEHUEM CKOPOCTH KoaryJysmun. B o01acTu OBICTPOH KOATyJISAINN YBETHICHUE
KOHULCHTpAaUWU 3JICKTPOJINUTA B KOHJIOI/IILHOI‘/'I CHUCTCMC HEC BBIZBIBACT USMCHCHUA CKOPOCTU
KoaryJjsnuuu, )Z[OCTI/II‘IHCfI CBOCT'0 MaKCUMAJIbHOI'O 3HAYCHUS.

KontmerTpanuro 371eKTpoinTa HauuHas ¢ KOTOPOH CKOPOCTh KOAryJISIUs OTCTaET
HOCTOHHHOﬁ, Ha3bIBAIOT IMTOPOI'OM KOAaryJIsiuu.

Puc. 1 3aBrucuMOCTh CKOPOCTH KOATYJISILHS KOHIEHTPALMN 3JIEKTPOJIUTA

[Tpu GbICTPO¥ KOATYISIMH 30JI€H AIEKTPOIIMTAMH BO3MOXKHBI JIBA MEXaHH3MA:

1.KoHneHTpanonHas KoaryJsiys, Ipu KOTOPOH MoTepsl yCTOHYUBOCTH
BBI3BIBACTCA CoKaTHEM B UG Yy3HOM 4acTH JBOWHOTO 3nekTpuyeckoro cios (19C) npu
HEU3MEHSIOUIEMCS ¢ - TOTEHIHaJIe TIOBEPXHOCTH.

2. He#iTpanu3zaoHHas KoaryJssiys, TPOUCXOASINAs B pe3yIbTaTe CHUKEHHS
MOBEPXHOCTHOT'O ¢ - TOTEHLMAJIA YACTULY( (¢ - JIEKTPOXUMUYECKUHN MOTEHIHAN).

Cy1uecTByeT npasuna snekmpoaumnoii koazyaayuu. PaccMOTpUM HX Ha
KOHKPETHOM IIpUMeEpE:

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

YacTuIisl 3015 MTOJIOKUTENBHO 3apsHKEHHBI, M €r0 arperaTUBHAsl yCTOHYUBOCTH B
OCHOBHOM 0OYyCITOBJIEHA HAJTMYMEM dJIEKTpocTaTHudeckoro (hakropa ctadbmmmsanmu. Kpome
TOT0, 37I€Ch ICHCTBYIOT COJILBATHBINA M SHTPOIIMIHBIN (PaKTOPHI.

[Ipu no6aBnenuu snexkrponmtoB (Hanpumep, Na CL, NaxSO4) npoucxoaur
KOAaryJisilys T'uapo30JIsl XxKejie3a, 0 4€M CBHJIETENIbCTBYET H3MEHEHHE €T0 LIBETa.
3akaH4YMBAETCS MPOLIECC KOATyJIALUH BBIIECIEHUEM 0CaJIKa — KOA2YAsAHMA.

JlobaBneHure 3J1eKTPoINTa B THAPO30JIb IPUBOAUT K CKATUIO TU(PPY3HOM YacTH
AIIEKTPUYECKOTO CJIO0Sl MHILIEIUT, OJIaroapsi 4eMy OHU MOTYT TPUOIM3UTHLCS IPYTY K IPYTY.
ITpu 5TOM 9acTh IPOTHBOMOHOB ( B MPUBEICHHOM MpuMepe npoTuBoroHbl CL™)
nepexoanT u3 AudQy3uoHHOTO 105 B aCOPOLIMOHHBIN, U 3apsi/1 YaCTHIIBI yMEHBIIACTCS.
B cBsi3u ¢ 9TUM YMEHBILIAIOTCS CUJIBI OTTAJIKUBAHUS MEXAY YaCTUI[AMU U BO3PACTAIOT
CHJIBI MOJIEKYJIAPHOTO NIPUTSDKEHUS], KOTOpPbIEe AEHCTBYIOT HA KOPOTKUX PACCTOSIHUSAX.
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B utore BBe/ieHNE 3IIEKTPOIUTA BBI3BIBAET MOTEPIO arperaTUBHON YCTOMUYHUBOCTHU
30J141.

CyIecTByeT HECKOJIBKO MPABUIT AICKTPOIUTHON KOATYJISIIVH:
1. loGaBKka J1ir000T0 3IEKTPOJIUTA B 30J1b BHI3BIBACT KOATYJISIIUIO.
2. Koarymupyromasi CmocoOHOCTB 3JIEKTPOJIMTA XapaKTepU3yeTcs MOPOroM OBICTPOit
koaryisimun Cy - MUHIMAaJIbHON KOHIIEHTpaIuen 3JIEKTPOIINTA, BBI3BIBAIOIIEH KOATYIISIIAIO
KOJUTOUJTHOM CUCTEMBI. YeM MeHbIIIe TOPOT KOAryJISIIIK, TeM OOJIbIIIe KOaryJIupyromias
CHOCOOHOCTH AnekTponuTa. 3HaueHne Cqx MOXKHO PacCYUTaTh MO (hopMyIie

Can *V
K — 74 ]

(2)

rae Vs (MII) — HOporoBbIi 00BeM pacTBOpa NIEKTposuTa KoHIeHTpauu Cs,
,,00aBIsIeMoro B V (MIJI) HCXOTHOTO 30JIA.

3. KoarynupyromuM HOHOM SIBIISIETCS] HOH AJIEKTPOIUTA, UMEIOIIUN 3HAK 3apsija,
MIPOTUBOIIOIOKHBIIN 3HaKY 3apsaa KOJIOMIHON YacTUIlel. B ciydae rupo3onsd xenesa
KOaryJupyroomM HOHOM OyZIeT aHUOH 3JIEKTPOJIUTA.

4. Yem Oodpire 3apsi1 KOaryaupyroIero HoHa, TeM OOJbIIIe KOaryJInpyromas cliocOOHOCTh
anexTponuta (nmpasuio Llynsie-Tapan).

Tax, B ciyyae 37eKTpOJIMTHON KOaryJsiuu THAPO30Is jKese3a

Cx o > Cx 5042_

I[Hﬂ PAa3IMYHBIX 3JICKTPOJMTOB BEJIMYWHBI TIOPOTOB KOATYJIALINA CUIIBHO
pa3IMyaroTcs, 1aXKe eCIM OHM HalAEHbI sl OHOTO U TOTO e 307151, TeopeTHuecKuMu
pacuéraMu MoKa3aHo, YTO KOHLEHTPALMOHHBIN TOPOT KOAryJIsiuu 00paTHO
MIPOITOPITMOHAJICH IIECTOM CTENIeHH BETMYMHEI 3apsiaa (mpasuio Jepsruna-Jlanmay):

& (kT)5 const
Ck = A2 676 — 56 ,(3)

rae B — koHcTranTa, ¢1a00 3aBUCSIIAs OT ACUMMETPUH 3JIEKTPOJINTA, T.€. OTHOLICHHUS
Yrcia 3apsioB KATHOHA M aHUOHA; € —3apsil
AIIEKTPOHA; Z — 3apsi/l KOaryJupyellero HoHa.

[Topor KOHIEHTPAIIMOHHOM KOAaryJIsIUK HE 3aBUCHUT OT ( — MOTEHIMANa, HO
3aBHCHUT OT 3HAUYEHHS TOCTOSHHON A , TU3JIEKTPUUECKON MPOHUIIAEMOCTH € pacTBOpa,
Temneparypsl T, U 3apsijia z Koaryaupyomero nona. M3 ypaBHeHUs ciielyeT YTo 3HaYCHHE
Mopora KoaryJyisiiiiy JUIst OJTHO- IBYX- TPEX3apsIHbIX HOHOB JIOJKHBI OTHOCHUTHCS KaK

1 1 1 1 1
~iZci=e =1:—:=——=1:0,016: 0,0013 (4)

16 - 26 36 64 "729

Buvinonnenue paoomut
Pabota BbImonHsAeTCS IO OAHOM U3 METOJIUK, YKA3aHHBIX IIPETOAaBaATENIEM.
Memoouxa 1

Omnpenenenne mopora KOaryJisiyuy 30715 THIPOKCHA JKee3a MPOU3BOIUTCS
METOJIOM CBETOPACCESIHHUS.

MeTo 1 OCHOBAH Ha OIPEEIIEHUH 3aBUCIMOCTH ONTHYECKOM MIOTHOCTH OT
KOHIIEHTPAIUH BBOJUMOTO SJIEKTPOJIHTA.

I'oToBAT 30116 THAPOKCH A Kene3a: B KoytOy 250 Ml KUIsiIeld AUCTHIUTUPOBAaHHON
BojbI HanMBaroT 10 M1 pacTBOpa xiopuna xeinesa (2 %-Heiid pactBop). OOpa3yercs 30116
KpacHO-KOPHUYHEBOTO I1BeTa. OXJIaXIaI0T 30J1b 10 KOMHATHOW TEMIEpPaTyph

3aTeM MCCIIeAYIOT KOaryJsrio IOIyYeHHOTO 301 IPY BBEJCHUH B HETO pacTBOpa
cynbdara kanus (0,00125 M) nyrem u3mMeHeHHs onTuuecKor miotHocTH D nomyuaemoit
CUCTEMBI.

B 10 TmarenpHO BBIMBITBIX TPOOHPOK HATUBAIOT 1O 10 MJT MOTy4eHHOTO 30714,
JUCTWIIMPOBAaHHYIO BOJY M PacTBOp cylsib(daTa Kanus B 00beMe yKa3aHHOM B TaOnuIe.

Tabauma 1
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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 amextpormta, mn [0 |05 |1 |15 |2 (25 |3 |35 |4 |46

Onruueckas mIOTHOCTL D

DJNEKTPOIHT BBOJAT B KAXKIYIO TPOOUPKY 30J1eM 3a 2-4 MUHYTBI HETIOCPEACTBEHHO
nepes n3MEHeHneM e€ ONTHYECKOH MIIOTHOCTU. M3MepsIoT ONTHYECKYIO TUIOTHOCTh COJH B
KaKIOH IpOOHpPKeE C ITOMOIIBIO 3JIEKTPO(OTOKOIOpUMETPa (COTTIAaCHO HHCTPYKIMA K
npubopy) ¢ npumeneHneM cBetouinbTpa Ne.8 IToaydueHHbIE TaHHBIE 3aHOCAT B
tadmuiy 1.

CTposiT 3aBUCUMOCTb ONTHYECKOH MIIOTHOCTH D 0T 00BbeMa oT 00bEMa
snekrpoiuta D = f (Van) (puc.2). [Topor ObICTPO# KOATYJISLHNA HAXOAAT IO TIOPOrOBOMY
00BEMY aekTponuTa Vy (MII), PU KOTOPOM ONTHYECKAs TUIOTHOCTH 30J151 IOCTUTaeT
MaKCHMaJIbHOTO 3HAYEHUSI, a IPH JajbHEHIIeM 100aBIeHUH dICKTPOINTA HE H3MEHSETCH.

Puc.2 3aBucuMocTh ONTHYECKOH IIOTHOCTH 307151 OT 00bEMa
no6asneHHOro ekTposnta — KaSO4
3nadyeHue Ck pacCUMUTHIBAIOT 1O hopmyIie:

an Vi

c
Ck =—— 1000, mmoub/n &)
rae C,,— KOHIEHTpAaIMs BBeIEHHOTO AneKTpoiuTa, Moib/1 (0,00125 M), V-00beM 31eKTponnTa, Mil.

Memoouxa 2

['0TOBAT KOHTPONBHYIO POOY: B MPOOUPKY HAIMBAIOT 1 MII 301 U 100aBIAOT 1 M
JUCTUIIITMPOBAaHHON BoAbl. KOHTpONbHOM po00oii MONb3YIOTCS Ha MPOTSHKEHUH BCEX OIBITOB.
OTKIJIOHEHUE UCTIBITYEMOH MPOOBI OT KOHTPOJIBHOM (TIOSIBIIEHHE MYTHOCTH, H3MEHEHHE OKPACKH,
BBINAJICHUE 0CAJIKa) YKa3bIBAET HA HAIMYHE KOATYIISLIUH.

W3mepenne noporoB KoaryJsiuy MPOU3BOAUTCS clienylonM oopa3om. B npoOupky HamuBaroT
1o 1 M1 30J1s1 (OJJHOM M TO¥ e MUITeTKOM Ha 1 MiT). 3aTeM B KaXKIyt0 MPOOUPKY MPUOABIISIOT IO OJHOMY
MJI PacTBOpaA NIEKTPOJIUTA OLIPEEeICHHON KOoHIeHTpauuu. KoHIeHTpaIyst 3JIeKTpoIuTa 0T IPOOUPKHU K
npoOupKH yMeHbIIatoT BIBoe. Hampumep, nmpobupka Nel comepskut 1 mi 301 B cmecu ¢ 1 mi 0,5 M
pacTBopa 3JeKTpoianTa, mpodupka Ne 2 conepkut ToT xe 00bemM 30151 B cMecu ¢ 1 mi 0,25 pacTBopa
IEKTPOJIUTA U T.1.

[Ipu BeIMONTHEHNH PabOTHI UCTIONB3YIOT CIEAYIOMINN METO]] pa30aBIIeHUSI.
B uncryto npoOupky HaauBatoT 1 MII 3JIEKTPOIUTA HCXOAHON KOHIIEHTpAMK M 1 MJI 3TOTO Ke
3JIEKTPOJINTA MPUIIMBAIOT K 30110 B pooupky Nel. K 1 mMi1 Hepa30aBiieHHOrO 3JIeKTpoJIuTa 100aBisioT 1
w1 H20, momydaet 2 mi1 pacTBOpa 3JIEKTPOJINTA, KOHLIEHTPALMS KOTOPOTO B J[BA Pa3a MEHbIIE
nepBoHavyanbHOM. Jlanee 1 Mil MOIy4eHHOTO pacTBOpa NEKTPOINTA OTIMBAIOT B MPOOHUPKY ¢ 3071eM Ne 2,
a ocraBmwmiics | M CHOBa pa30aBIIsIFOT BOJOH BABOE.

Kaxnplii pa3 npu CIMBaHUU 30151 C 3JIEKTPOIUTOM OTMEUAIOT JICHCTBUE ITOCIIEIHETO Ha 301b.
Ecnu ycranosneno, uto npubasnenue 1 mi 0,5 M pacTBopa 3JEKTPOIUTA BBI3BIBAET KOATYJISIHIO, T.C
M3MEHSIETCS UBET 30715, a npudasneHue 0,25 M pacTBopa He Aa€T BHELIHUX W3MEHEHUH B 3011€, TO
OIIpeIesIeHHE TIOPOora KOATryJISIIMN MOYKHO CUMTATh 3aKOHYCHHBIM U TATbHEHIINX pa30aBIeHNI
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MPOU3BOANTD HE cieayeT. OTMETHM, 9TO KOATryJISIMH HET, €CIIH 30JIb B CMECH C DIIEKTPOJIUTOM I10
BHEIIHEMY BHly HE OTIMYAETCS OT KOHTPOIbHOM MpoOkL. [lomyueHHbIe pe3yIbTaThl 3aHOCST B TAOIHIy 2.

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

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

Pacuer moporoB koaryssimyuu MO>KHO MPOU3BOJUTE clieayromuM obpasom. Eciu npu aevicteun 0,5 M
pacTBopa HabJIoAaeTCs KoaryJysiuus, a npu neiicteuu 0,5 M pacTBopa KoaryJsiiuy He IPOUCXOAUT, TO
HOPOT KOAryJIsIUK PACCUUTHIBACTCS KaK CPEeHSS BEJIMUMHA 3TUX ABYX 3HAUEHUHM KOHLIEHTpaLUi
NIEKTPOJINTA. Y UUTHIBAsSL, YTO IPU CMEIIEHUH PACTBOPA IEKTPOJIUTA C PaBHBIM 00BEMOM 3015
KOHIIEHTpALHs SJEKTPOJINTOB MOHUKAETCSI BIBOE, TOPOT KOATYJISAILUHU B IPUBEAECHHOM IIPUMEpE:

_05+0,25
2%2

Cx *1000, [ MM/m]. (6)
CpaBHeHHUE MOPOTOB KOATYISILUH Pa3IMYHBIX SIEKTPOJIMTOB TIO3BOJISIET CENaTh BBIBOJ O 3HAKE 3apsiaa
KOJUTOWUIHBIX YaCTHII.

Hamnpumep, snextponutsel NaCL u Naz SOs4 umerot ognHakoBsiil katiod Na™ u pazmudnbie annons CL
1 SO+ . Tlo npaswity Hlynbua-Tapau koarymupyromumu nonamu 0yayT CL™ u SO4% |, Tak Kak nmopor
koarymsmuu st Nap SOs menpie mopora koarymsinuun NaCL. CrnegoBaTenbHO, YacTHIA HCCIETYeMOTO
301151 3apsDKEHBI OJIOKUTENBHO. [Ipy BBe1eHNH B 30J1b TMMOHHOKHUCIIOTO HATPHS — DIIEKTPOJIUTA C
TPEX3apsAAHBIM aHUOHOM — HaGHIOILaCTCﬂ SABJICHUC HEMIPABUJIbHBIX PSAJ0B. Ono 3aKkiIro4aercs B TOM, 4TO
npH 10OaBIEHUHU JIEKTPOJIUTA 30JIb CHaYalla yCTOWYNB, 3aTEM B ONPEEICHHOM HHTEpBaJe
KOHIEHTPAIHMH MTPOUCXOaUT Koarysiws. [Ipu nanpHeimem 100aBICHIHN IEKTPOINTA TPEX3apsAHbIe
AHHOHBI ITEePe3apsIKAIOT MOJOKUTEITBHO 3apsHKEHHBIC YaCTHIIBI THAPO30JIs JKelle3a U 30J1b CTAHOBUTCS
YCTOﬁHHBbIM. HaKOHCH, ITPU BBICOKHUX KOHOCHTPAHNAX 3JICKTPOJIXUTA HACTYIIACT OKOHYATCJIbHAA
Koaryysius. TakuM o0pa3oMm, sIBIICHHE HEMPaBWIBHBIX PSIOB COMPOBOXKIACTCS YepeI0BaHNEM 30H
YCTOHYMBOCTH M HEYCTOWYMBOCTH TIPH BBEICHUH B 30J1b MHOT03apSTHBIX HOHOB.

Kpumepuu ouenku nadopamopnvix pabom: (0/0-3/3)

[Ipu noxaroroBke K jabopatopHoii padore mo «KommouaHoW XUMHUM» B 4 ceMecTpe CTYASHT JOJDKEH
BBITIOJTHUTD CIICAYIOLINE BUIBI padoT:

- CaMOCTOSTENbHAs IPOPA0OTKA TEOPETUIECKOT0 MaTepualia K 1abopaTopHoil paboTe;

- 03HAKOMJICHHE C YCTAHOBKOM, IPHOOPOM, METOIMKOI! BBITIOTHEHH S J1Ta00paTOPHOU paboThL;

- BBINOJIHEHHE HEOOXOIMMOTO KCIIEPUMEHTA,;

- 00paboTKa pe3yabTaTOB UCCIIEIOBAHUS, TIOCTPOCHUE TPa(UKOB;

- QaHAJIN3 PEe3yJIbTATOB UCCIIC0BAHMUS U BBIBOJI IO padore.

- makcumaabno 4*8=32/3*8=24/2*15=30 3a xax1yr0 BBINOJIHEHHYIO Ja0OPAaTOPHYIO PaboOTy, €CIH
pa6OTa BBIIIOJTHEHA B ITOJTHOM O6'beMe, B OTUCTC MPaBUJIbHO U aKKYpPaTHO BLIIIOJHEHBI BC€ BBIYUCICHUA U
HOCTPOCHBI 'PaMKH, TOTHICCKH U 0O0OCHOBAHHO MPUBECHBI BBIBOIBI IO TeMe JTab0paTOpHOi paboThI.

- munumanbio 4*5=20/3*2=6/2*10=20 ecnu B X01€ KCHIEPUMEHTA JOMYLIEHBI IPyObIe MPOMaxH, B
oTYeTe ecTh TPyOble OIUOKH, TIPUCYTCTBYIOT OIMOKH B BBIYMCIICHUSAX, HETOUHO IOCTPOCHBI TPaQUKH, HE
JOTHYecKH ChOpMUPOBAH BBIBOJ K J1aOOpaTOpHO# padore.
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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 - OXBT
Harpasierue 18.03.01 «Xummuaeckass TEXHOJIOT TS
pod I/ TIporpaMma;

«XHUMH4YecKast TEXHOJIOT S OpPraHnvdcCKUX BCUICCTB»

«Texuonorus nepepabOTKH ITOTHMEPOB»

«XUMHUYECKasi TEXHOJIOTUS IPUPOIHBIX SHEPTOHOCUTENIEH U YIVIEPOIHBIX MATEPUAIIOB)

Cemectp 3-4

KoMminiekT BOpocoB KOJIOKBUYMOB 10 pa3jiejiam
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 JIHCIIEPCHOMN (Da3bl U IUCIIEPCUOHHOMN CPEJIbL;
3) Ilo B3aMMOCHCTBHIO AUCTICPCHOI (ha3bl U AUCTIEPCHOHHON 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 U JUCTIEPCUOHHOMN 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 CHCTEMa — 3TO. .. .(3aKOHYHUTE MPEITIOKEHHE).
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 YaCTHUIl 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 SIBIISIFOTCS. TPEICTAaBUTEISIMH JUCIIEPCHBIX CHCTEM THUIIA:
1) TBepmoe B KHIKOM; 3) )KHIIKOE B TBEPAOM;
2) TBEpIOE B TBEPAOM; 4) raz000pa3zHOEe B TBEPIIOM.
12. TlouBa, ’KMBBIE KJICTKH SIBISFOTCS TPEACTABUTEISIMU 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. Hammcats GhopMyITy MUIIEIUIBL:

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 AUCTIEPCHOHHOMN CPEIb;
3) 10 B3aMMOAEHCTBHIO AUCTIEPCHON (Das3hl M AUCIIEPCHOHHOMN 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 AMCIIEPCHON (as3hl M AUCIIEPCHOHHOMN CPEIH;
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 KHaCCI/I(bI/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 cTeneHH B3aUMOIEHCTBHS UCIIEPCHOMN (Pa3hl M AUCIEPCHOHHOMN CPEIH;
5) Mo arperaTHOMy COCTOSHHIO TUCIICPCHOM (ha3bl U TUCTICPCHOHHON CPEIbL.
Kakumu 13 nepeuncaeHHbIX CIIOCOO0B OUYHIIIAIOT KOJUIOUAHBIC PACTBOPHI?
1) memrTuzanus;
2) nuanus;
3) mHcIeprupoBaHue;
4) ynbTpaduIbTPAIHS
5) TUKCOTpOmHS;
6) anexTpoaHraes.
JlucrniepcHast cucteMa — 3T0. .. (3aKOHYUTE TPEIIOKCHHUE).
UTO Ha3BIBAIOT IUCIIEPCUOHHOM Cpeoit?
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 IMPpU3HAaKU JUCHIEPCHBIX CUCTEM!
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(l)TB, SABJIAIOTCA MMPEACTABUTCIIAMU AUCIICPCHBIX CUCTEM THIIA:

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 ra3000paszHOM;
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 BemlecTBaMu ([IAB) Ha3pIBatoTCs BeliecTBa:
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 U3MEHSETCH.
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 onpe/esieHus TOBEPXHOCTHOTO HATSKECHHS MOIPa3AC/IIOTCS 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) MEeTO/ 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 HATSKEHUS?
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 PACIPEENIThCS MEXAY 00BeMOM (ha3bl U 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 TIepeYHCIICHHBIC.
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

Kakwue 13 nmpuBeneHHBIX BEIECTB (B CIy4ae BOAHBIX pacTBOpoB) oTHocsATcs K [IMAB:

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 paTuKaa.

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, MONEKYIIBI KOTOPOT'O MOTYT aJICOPOUPOBATHCS HAZBIBAETCH ... uveeeeevenennenne.

Kak knaccupuuupytoT npoueccsl aacopOouny, B 3aBUCUMOCTH OT IIPUPOABI aJCOPOIIMOHHBIX CHI?

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) ClIeU(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 ocHoBHBIE Teopun ancopOimu BbI 3Haete? [lepeuncnuTe ux.

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

Kaxossl ocHOBHBIE To0keHns Teopuu bOT? Hamumure ypaBaenne nzorepmsl aacop6oimm BOT.

Bapuant No2

AnCOpOIIHEH HA3BIBACTCH . ...uvueeneeneennnnne (3aKoHUHMTE OTIpE/IeNIEHNE )

TBepaoe Teno, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOIUT aICOPOIIUST HABBIBACTCS . ... v veeenennnen.
BemniecTBo, MOJIEKYITBI KOTOPOTO MOTYT aACOPOHPOBATHCS HAZBIBACTC . « e v e eenenenennenn.
Bri6epuTe 0cOOEHHOCTH, XapaKTepHbIe It (PU3HMUECKON aacopOIuu:

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 HCTIONB3YIOTCS JJIsl KOJTMYECTBEHHOTO OIMCaHUsI a1copOonnu?

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 aacopOuuu Bel 3HaeTe? [lepeuncianTe ux.

KakoBbI OCHOBHBIE TIOJIOXKEHHS TEOPUH ITOJIMMOJIEKYIAPHOI afgcopoumu Ilonsaau?

KaxkoBb1 ocHOBHEIE mOJT0KeHUs Teoprun bOT? Hanmmmre ypaBHeHHe n3otepmsel agcopoiuu bOT.
Kak xinaccnunupyioT mpoueccs afacopOIiui, B 3aBUCUMOCTH OT MPHUPOJIBI aACOPOIIMOHHBIX 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 pACTBOPEHHOI'0 B KMIKOCTH BeleCTBAa 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 KOJTMYECTBEHHO OIMCATH aCOPOIIIO pAaCTBOPEHHOTO 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 aICOPOITHIH.
Kakue u3 nepeunciieHHbIX (paKTOPOB BIUSIOT HA HOHHYIO afCOPOIIHIO:
a) XUMHU4ecKasi mpupoja afcopOeHTa;
0) moJIIPHOCTH aacopOeHTa;
B) XMMHYECKas MpUpoJia aicopOTUBA;
I') KpUCTAITIMYECKUM pajnyCc UOHA;
1) 3apsi1 HOHA.
VYkaxuTe NpaBUIBHYIO MTOCIIEA0BATEIFHOCTH CIIOCOOHOCTH 3apsijia HOHA YCHIINBATh
azcopOLuo:
a) Mg+2<Ca+2<Sr+2<Ba+2;

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

Yro Ha3BIBaeTCS JIMOTPOITHBIMUA prI[aMI/I?
[Tepeuncnure 0coGEHHOCTH OOMEHHOM aIcOpPOLIUH.
MOHUTBL —3TO....ccevviiiiiiin.

. CMaYMBaHUE — 3TO......ceveeennnnnnn..

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

. AncopOuus Ha HEMOPHUCTHIX aJICOPOCHTAX 3aBUCUT:

a) OT CPOJICTBA aJiIcopOeHTa K aJcCOPOTHUBY;
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 MexxMolneKynsipHble B3aUMOJICHCTBHSI HEOOXO0AMMO YYUTHIBATh TP JaHHOW ajcopOnuu?
(Bb10epuTe paBUIIbHBIE BAPHAHTHI OTBETOB)

a) MEXIY MOJIEKYJIaMH PaCTBOPHUTEIIS;

0) MEX Ty paCTBOPCHHBIM BEIICCTBOM M PACTBOPUTEIICM;

B) MKy PAaCTBOPCHHBIMH BEIIECTBAMU;

T') CTPOCHHE TIOBEPXHOCTH TBEPOTO Tela.

35



Hw

JlafiTe onpezeneHre MOJICKYISIPHON afcopOITHH.

Kakxumu 13 ypaBHEHUI MOKHO KOJHYECTBEHHO OIMUCATH aACOPOIIUI0 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 KJIacCU(UIUPYIOT HOHUTHI (BBIOEPUTE BApUAHTHI OTBETOB):

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

Ha xaxue rpynsl moipasaeisiroTcs aacopOeHTHI:
a) aJIcOpOCHTHI C TIAKON TOBEPXHOCTHIO;
0) HemopUCThIE aJICOPOEHTHI;
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 OTIpe/IeTICHUE)

Kak xnaccupuuupyror sBieHus aacopOLUUM U3 JKUIKUX PacTBOPOB Ha TBEPABIX

azcopOeHTax?
JatiTe onpeneneHre MOJICKYISIPHON afCcOpOITHH.

Kakumu U3 ypaBHEHHI MOXKHO KOJIMUECTBEHHO OIUCATh afcopOIMI0 pACTBOPESHHOI'O BEILIECTBA 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?
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6. Ykaxure NpaBHIBHYIO MOCIEI0BATEILHOCTh BO3PACTAIOIICH CITIOCOOHOCTH K aacopOuuu
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 00yCIIOBJIEHBI ONTUYECKHE CBOMCTBA?
2. Kakue u3 nepeuuciieHHbIX ABJICHUN HAOII01al0TCs MPH MAJIeHNH JIyya CBeTa Ha
JUCIIEPCHYIO CUCTEMY

a) MPOXOXKJIEHHE CBETa

0) mpenoMIIeHHEe CBETa

B) OTpak€HUE CBETA (€CJIM YaCTHUIIbl HETIPO3PauHBbI)

I') paccesHUEe CBETa

1) abcopbuust cBeTa (MOTJIOICHHE)

€) OmaJecIeHIUs

) BCE MEepPEeYUCIICHHbIE

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

4. Korna Habmtoiaercst cBetopaccesiuie? (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 — JlamGepta — bapa, eciu ToNIrHA CI0s CpeIbl 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 PACCESIHHOTO CBETA, HA3BIBACTCS ...uvuveneeneenenennennnnnn.

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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MuHHCTEepCTBO HAyKH U BhICIIEro oopa3zoBanus Poccuiickoit deneparun
HmxHexaMCKuli XUMHKO-TEXHOJIOTHYECKUIA HHCTUTYT ((huuai)
benepanbHOro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICIIET0 00pa30BaHUs
«Ka3zaHCKui HallMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUN YHUBEPCUTET
Daxynomem- mexHOA02ULECKULL
Kageopa - OXBT

Hanpasnenue 18.03.01 «XuMuueckas TEXHOIOTHS»
[Tpodub/mporpamma:

«XUMHUYECKas TEXHOJIOTHSI OPraHUYECKUX BELIECTBY»

«TexHonorus nepepaboTKH MOTUMEPOB)
«XUMHUYECKasi TEXHOJIOTHS MPUPOIHBIX SHEPrOHOCUTENIEH U YIIIEPOJAHBIX MATEPUATIOB)

cemectp 4

KoMILIeKT KOHTPOJIBHBIX Pa6oT
o mucuummmae b1.0.22 «KoutonaHass XuMus

Bapuanr 1

1) Hartucatp popmyny murnemisl: BaClo+ Na2SO4(u36)— BaSOsl+ 2NaCl. [Tpuseaute cxemy
CTPOEHUS U JIaiiTe onpeieleHne MULIEILIBL.

2) Haiite onpezeneHue NOBEPXHOCTHOMY HaTshkeHUIo. [lepeuniciute MeToasl onpeaeneHus
IOBEPXHOCTHOT'O HATSKEHMSL.

3) IlepeunciuTe OCHOBHBIE TEOPUN YCTOWYMBOCTH U KOATYJISIIIMA JTHOPOOHBIX TUCTIEPCHBIX
cucteM. JlaiiTe KpaTKyr0 XapaKTEPUCTUKY KaXXI0! TEOPUH.

4) IlepeuncinTe OCHOBHBIE METO/IbI OUYMCTKH JUCIIEPCHBIX cUCTeM. JlaliTe KpaTKoe onucaHue.

5) CrpykTypHO-MEXaHHYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM. THIIBI CTPYKTYP.

6) Omnpenenure MOBEPXHOCTHOE HATSKEHUE JKUKOCTH, €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 (-moTeHLMa YaCTULl TOJUCTUPOIBHOIO JaTEeKCa: CMEIEHHE [IBETHOW IPaHULIbI
301 @ Tpw AnekTpodopese cocrapusger 2,5-102 M 3a Bpems t, paBHoe 60 MuH. HanpsxeHnue,
NPUIOKEHHOE K KOHILaM 3JekTponoB, E=115 B. Paccrosnue mexny snekrponamu L=0,55 wm.
JIM3IeKTpHYECKyIO IPOHUIIAEMOCTh CPeIbl IPUHATH paBHOH 81. Bsaskocts cpeapi =110 IMa-c.
DrekTpuueckas KOHCTAHTa g0 =8,85-1072d/m.

8) Peomormueckme cpoiictBa 20%-HOW cycneH3WHM OCEHTOHWUTOBOW TJMHBI B HCCICIYEMOM
MHTEPBAJIE HarPy30K OINHUCBHIBAIOTCS PEOJIOTMYECKON MOJEINBIO, COCTOSIIEN U3 MOCIEI0BATENBHO
COeIMHEHHBIX 37eMeHTa ['yka m monenu KensBrnHa-doiirra co creayromMu napaMeTpaMu:
MoIynb ympyroctu snementa I'yka E=1,5-10% Tla; momyms snactmunoctu En=1,3-10° Ila;
BA3KOCTH dnmeMenTa Hptotona n=1,2-10° ITa-c. Paccunraiite nedopMaliio, pa3BHBAIOIIYIOCS B
cucteme 3a 100 ¢ npu Hanpsbxenun casura P=10 Ila.

9) Tema pedepara: «Kommouansie ITAB. Kpurndeckas KOHLIEHTpausi MULEIIO00pa30BaHMUSL.
[Tpumenenue ITAB». (06bem pedepara 5-10 nucroB dopmara A4, MOXKHO B PYKOIHCHOM
BapuaHTe).

Bapmuanr 2

1)Hammucats popmyny mutiesasl: BaClo(136)+ Na:SOs— BaSOal+ 2NaCl. Tlpusenute cxemy
CTPOEHMS U JAaUTE ONPEIEICHUE MULIEIIBL.

2) Xumnueckas agcopouus. OcoderHoctu xemocopouuu. aTerpanbHas u auddepeHuaibHas
TEIUIOTa aICOPOIUH.
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3) CBoboanoaucnepcHbie cucteMbl. 3akoHbl HetoTona, [Tyaseiins, DitHmeina. XKuakooOpa3Hbie
CTPYKTYPUPOBAHHBIE CUCTEMBI.

4) Kakue sBIeHUS Ha3bIBAIOTCA AIIEKTpPOKMHETHUYeCKMMU? JlaliTe oOIpelneneHne OCHOBHBIX
AIEKTPOKUHETUYECKUX CBOMCTB.

5) BricTpas u MeayieHHast koarysius. GakTopsl yCTOWYHMBOCTH JTHO(OOHBIX 30JICH.

6) AncopbOmusi pactBopeHHoro B Bojae IIAB Ha moBepXHOCTH PTYTh - BOAa IOJYHHSETCS
ypaBuenuto Jlearmropa. [Ipu konnenTpanuu [TAB 0,2 MoIb/1 cTeneHb 3aMOTHEHHSI TOBEPXHOCTH
©=0,5. PaccunTaliTe mOBEpXHOCTHOE HATSHKEHHE PTYTH Ha IpaHulle ¢ pactBopoM npu 298 K u
kouneHtpanuu [TAB B pactBope 0,1 monb/n. [IpenenpHOe 3HAUEHWE TUIOMIAAN, 3aHMMAEMOM
monekyioii ITAB Ha noBepxHocTH, So=0,20 HM?, TIOBEPXHOCTHOE HATSDKEHHE PTYTH HA TPAHMIIE C
BoJ0i1 paBHO 0,373 Jx/M2.

7) IlpoBepbTe NPUMEHUMOCTb TEOPUHM OBICTPOI Koarymsanuu (Teopun CMOIYXOBCKOIO) K
KMHETHUKE Ipoliecca KoaryIsuu ruipo3ois 3010Ta. HavanbHas yncieHHas KOHUEHTpaLus 305151
vo=20-10%gacTirym®; t — BpeMss oT Hauyanma koarymsmuu. OmnpejnenuTe rpaduueckd BpeMs

noJIOBUHHOMU Koaryisiiuu 3011 ©,ecnu T=300 K. J[aHHBIE 110 KHHETUKE KOATYJISIAA CIICIYIOIINE:
[ S 0 30 60 120 480

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

8) PaccunraiitTe MOJEKYISIpHYIO MacCy MOJTMBHUHIIOBOTO CHUPTA MO JAHHBIM BUCKO3UMETPUU:
xapakrepuctuieckas Bsi3kocTh [1] =0,15. Koncrantsl ypaBHeHuss Mapka — ['yBUHKa cOCTaBIISIOT
K=4,53-10"; o =0,74.

9) Tema pedepata: « Komnongasie [IAB (mmoBepXHOCTHO-aKTUBHEIC BenecTBa). Kinaccudukarusi.
CaotictBa BoaHbIXx pactBopoB ITAB.» (06bem pedepara 5-10 muctoB dhopmara A4, MOXKHO B
PYKOIIMCHOM BapuaHTe).

Bapuanr 3
1)Hanmcath GpopMyily MULIEIITBL:
2 NaAuO2(u360)+ 3HCOH+ Na:COz—2Au + 3HCOONa + NaHCO3 +H:0. IIpuBenute cxemy
CTPOEHMS U JJAUTE ONPEIETICHUE MULIEILIBL.
2) Knaccudukanus JUCTIEPCHBIX CUCTEM IO 001IEMY TPU3HAKY.
3) Kakue BemectBa HasbiBatoTcs [TAB? Venosus nns [TAB. Vx knaccudukanus.
4) CTpyKTypHO-M€EXaHHUYECKHUE CBOICTBA TUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYP.
5) Uro takoe koarymnsauusa? Kakue gpakTopsl MOTYT ee BbI3BaTh? UTO Takoe mopor
Koarynsuuu’?
6) OnpenenuTe MOBEPXHOCTHYIO aKTUBHOCTb MACIISIHOM KUCJIOTHI HA TpaHMIIE PacTBOP — BO3JYX
npu 283 K 1o ciieqyronuM JaHHbIM:
C, kmoms/M° ... 0,00 0,02 0,05 0,10 0,50
6103, /M2 ... 74 69 64 60 44

7) PaccumTaiiTe pa3Mep 4acTUI] JUOKCHIA KDEMHUS, €CIM U3BECTHO, YTO BpeMs X ocefanus t Ha
paccrosane h=10"2 M cocTaBnser 60 MuH.

I[TnoTHOCTH McTepcHOl (asel 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 ™! OCeIaroT B BOIHOI cpeze Nnoj IeCTBUEM
cuibl TshkecTH. Ompenenure Bpemsi ocefaHust T1 Ha paccrosaue h=0,1 M, eciam IUIOTHOCTB
6enronnta p=2,1 r/cm®, muoTHOCTH cpedsl po=1,1 r/cm®, Bs3kocTs cpemsl N=2-102 ITa-c. Bo
CKOJIKO pa3 ObICTpee OCSAYT YacTHIBI Ha TO € PACCTOSHHE B I[EHTPOOEKHOM II0JIe, €CITU
Ha4aJIbHOE PAaCcCTOSIHUE OT ocH BparieHus Xo=0,15 M, a ckopocth BparmieHus nearpudyru n=600
o0/c.
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9) Tema pedepara: «Ctymau u cTygHeoOpasoBanue. Mx cpoiictBa. [Ipumenenue. ». (00bem
pedepata 5-10 nmuctoB dhopmarta A4, MOKHO B pyKOITUCHOM BapUaHTE).
Bapmuanr 4

1) Hartucatp popmyny muriemibr: AS2Oz+ 3 HaS(136)— 3 H20 +As:03!. Tlpusenute cxemy
CTPOEHUS U JIaiiTe oNpeieleHne MULIEILIBL.
2) Ilepeuncnure OCHOBHBIE METOABI IIOJYYEHHUS JUCIEPCHBIX cucTeM. JlaliTe KpaTKyro
XapaKTEPUCTHKY.
3) Ilepeuncanre OCHOBHBIE TEOpHH ancopOuuu. JlaiiTe onmucaHue TEOPUHM MOHOMOJICKYIISIPHON
aacop6uuu JIenrmropa.
4) Knaccugukaius TMCIepCHBIX CUCTEM 110 YaCTHOMY IPU3HAKY.
5) M3noxunTe OCHOBHBIE IPAaBUIIA KOATYJISALUH.
6) IIpu agcopOuuu a3ota Ha akTUBMpPOBaHHOM yruie IpH 220 K nosyyeHsl cienyromme JaHHble:

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

a-10° m3xr ... 5 14 23 32 41

[InoTHOCTH Ta3006pasHoro asota p =1,25 kr/m°. IlocTpoiiTe n30TepMy a1COPOLIUN B THHEHHBIX
KoopauHatax. PaccunTaiiTe KOHCTaHTBI d» U K ypaBHeHus: JIaurmiopa. Onpenenure yaenbHyO
MOBEPXHOCTh aKTUBHPOBAHHOTO YIJISL.

7) PaccuuTaiiTe SHEPTHIO TIPUTSKEHUS YaCTHII KBApIa co cpefHuM pamuycoM r=1-10% M B Boze
npu paccTossHuK Mexkay Humu h=10 HM, ucronb30BaB ypaBHeHHe ['amakepa

Ar
Up= —
P 12h

KOHCTaHTy MONEKY/IAPHBIX CHIl A ipuHATH paBHOit 0,5 10720 x.
8) PaccunraiiTe 3JeKTPOKMHETUIECKUN MTOTEHIMAI Ha TPAHUIE KEPaMUIEeCKUN (DHUITBTP- BOTHBIN
pactop KCI, eciu ipu mpoTexanuu pacTsopa 1o aasinenuem p=3,1 -10* I1a notenuuan redenus
cocraBun U=12 - 102 B. CpoiicTBa aucrmepcuoHHOH cpenst npu 298K: ynembHas
snektpornposoanocts @= 0,141 Cm-m? (0,01 M pacteop KCI), Baskocts n= 8,94 -10* Ia-c,
OTHOCHUTEJIbHAS TUAJICKTPUUECKasl TPOHHUIIAEMOCTh €= 78,5.
9) Tema pedepara: «PacTBOpbI BBICOKOMOJEKYJSPHBIX coenuHeHMH. WX kiaccupukaius.
Crpykrypa Makpomosekysn BMC. CoiictBa pactBopoB BMCy. (06bem pedepara 5-10 nucroB
¢dopmara A4, MO)KHO B pyKOITICHOM BapHaHTE).

Bapmuanr S
1) Hartucats hopmyny muremisr: KoSO4 +BaCla(u36)— BaSOsl+ 2KCl. [puseaute cxemy
CTPOEHUS U JJalTe ONpeeIeHNE MULIEILIIBI
2) TIlonstne 00 axacop6buuu. Pusnueckas u xumudeckas azacopOuuu. Ilepedncnure
KOJIMYECTBEHHbIE XapaKTEPUCTUKU aJCOPOLINU.
3) CxemMaTHM4eCKH HAYEPTUTE KPUBYIO OCAKICHMS M KPUBYIO PACIPEAECIICHUS MOIHIUCIEPCHOMN
cucreMsl. JlaliTe onucaHue KpUBbIX.
4) Iornomenue (abcopbumsi) cBeta. 3akoH byrepa-Jlambepra-bepa.
5) Kakue cTpyKTypbl Ha3bIBalOT KOATYISIUOHHBIMU? UTO Takoe TUKCOTPOMUS U CUHEpe3nc?
6) BblumciuTe yAENbHYIO TOBEPXHOCTh YrOJBHOW TBUIM C AuaMeTpoM dbacTur 0=8-107 m.
[InotroCTs yrios p =1,8-10% kr/m®.
7) PaccunTaiite (-mOTEHIMaJ YaCcTUL TOJUCTUPOJIBHOTO JIATEKCA: CMELEHUE 1IBETHON TPAHUILIBI
30115 a Tpu dnekTpodopese coctapisger 2,5-102 M 3a Bpems t, paBHOoe 60 MuH. HanpskeHue,
NPUIIOKEHHOE K KOHIaM 3JekTponoB, E=115 B. Paccrosnue mexnay snektponamu L=0,55 wm.
JIMAIeKTpHYECKyIO IPOHHUIIAEMOCTh CPeIbl MPUHATH paBHOH 81. Bsaskocts cpexpi =110 IMa-c.
DyeKTprdecKas KOHCTaHTa g0 =8,85-102d/m.
8) IToTok cBeTa ¢ IMHOI BOIHBI A=528 HM, ipoxoas yepe3 smynbento CCLs, B Boste TommuHoM
ciost |=5 cM, ocabiisieTcst B pe3yabTaTe CBETOpaccestHuA B JBa pas3a. PaccuunTaiite pamuyc
YyacTUILl JUciepcHOM (asbl, eciiu ee 00beMHOoe coaepxkanue Cv=0,8 %, mokazarenb NpeIoMICHUS
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CCL4 n1=1,460, Bomb No=1,333. CBeT paccenBaeTcsi B COOTBETCTBHH C YpaBHeHUEM Panes u
ociabmisieTcs o 3akony byrepa-JlamGepra-bapa.
9) Tema pedepata: «Cucrembl ¢ Ta30BOM JTUCHEPCHOHHON cpemod. Aspozomu. Ux
kinaccudukanus. Meroasl monydenus. OOImas xapakTepuCcTHKa adpo30iie ». (00beM pedepara
5-10 nmucroB dpopmarta A4, MOKHO B PyKOITUCHOM BapUaHTE).

BapuanT 6
1) Harmucars hopmyny munemibt: 2H2S(136)+ SO2— 3S1+ 2H20. TlpuBeanTte cxemMy CTPOEHUS
JITATE OINPEIEICHUE MULIEIUIBI
2) Yto Takoe ceAMMEHTALMOHHASI YCTOMYMBOCTh KOJUIOMIHBIX CUCTEM. B uem cocTout siBieHue
celMMEHTaluu. MeTos ceAMMEHTAallMOHHOIO aHAJIN3A.
3) [lepeuncnure oNTHUYECKUE METOJIbI HCCIEAOBAaHUS KOJUIOMAHBIX PacTBOpOB. JlaliTe KpaTkyro
XapaKTePUCTHKY.
4) [lepeuncnute MOJIEKYISIPHO-KHHETHUYECKHUE CBOMCTBA IUCIIEPCHBIX CUCTEM.
5) U3n0xkuTe OCHOBHBIE TEOPUH AJICOPOITUH.
6) Onpenenure BA3KOCTh INIULIEPUHA, €CIIM OH U3 BUCKO3UMETPA BBHITEKAET Yepe3 Kamuuisip.
Pammyc kanumasapa r=1-10" m, nauna kamannspa I=6-102 m. Cxopocts Teuenns 14-1070%/c
o nasiieauem P=200 I1a.
7) PaccuuTaiite MOJEKYJSIPHYIO MAacCy IMOJMBUHUIOBOTO CIHUPTA MO JAaHHBIM BUCKO3UMETPHUU:
xapaktepuctuaeckas Bsi3kocTh [1] =0,15. Koncrantsl ypaBHenust Mapka — ['yBUHKa COCTaBISIOT
K=4,53-10; o =0,74.
8) PaccuuTaiite Tonumny Au¢Gy3HOro HOHHOTO CI0s A HAa TOBEPXHOCTHU YaCTHI] CylbdaTa
Oapwust, Haxomsmuxcsi B BogHoM pactBope NaCL kormenTtparmeid 25 mr/in. OTHOCHTETbHAS
JIUAJIEKTPUYECKasi MIPOHUIIAEMOCTh pacTBopa npu 288 K paBHa £€=82,2.
9) Tema pedepara: «llommdnexrponmutel. benku. benku xak BMC. Ilpumenenue
MOJIUAJIEKTPONIUTOB.». (00BeM pedepata 5-10 mucroB dopmara A4, MOXKHO B PYKOMHCHOM
BapHaHTe).

Bapuanr 7
1) Hamucate dopmyny wmunemnsl:  3Ks[Fe(CN)s] (u30)+ 4FeCls—FesFe(CN)elsl+
12KCl.ITpuBeaute cxemy CTPOCHUS U JaiiTe ONpeaeIeHue MUIIEILUIBI.
2) Kak BeIMIAIUT M30TepMa noBepxHocTHoro HaTskenus uist [TAB,ITMAB u ITHAB?
3) [lepeuncante MOJEKYIIPHO- KUHETUUECKHUE CBOMCTBA JAUCIEPCHBIX cucTeM. JlaiiTe KpaTkoe
OINMCaHNE KaXa0ro.
4) Kakue TUIBI CTPYKTYP XapaKTEPHBI AJISl AUCTIEPCHBIX CUCTEM.
5) B 1uem 3axirodaercss KOJIMYECTBEHHBIN AUCTIEpCUOHHBIN aHanu3? [lepeunciure MeToabl
KOJIMYECTBEHHOTO aHau3a. MeTo/1 CHTOBOTO aHAIH3a.
6) OnpenenuTe MOBEPXHOCTHYIO aKTUBHOCTh MACIISTHOM KHCIIOTHI Ha TPAHMIIE PACTBOP — BO3IYX
npu 283 K 1o crneayromuM 1aHHbIM:

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

7) BoluuciuTe yAENbHYIO MOBEPXHOCTh YTONBHOW MBITH ¢ AMamMeTpoM uacti 0=8-10° wm.
[InotroCTS yriis p =1,8-10% kr/m.

8) IIpu u3y4eHUu CTPYKTYPHO-MEXAaHHMUECKUX CBONCTB IpapUTOBBIX MACT ITYOWHA TOTPYKECHHUS
KOHyca ruiactromerpa Pebunaepa cocrasimsia h=2 mm npu Harpyske F=3 H. Koncranra xoHyca
KL=0,4. PaccuuTaiite npenenbHOE HANPsKEHUE CABUTa TPadUTOBON MACTHI.

9) Tema pedeparta: «CucTeMbl C Ta30BOW NHUCIEPCHOHHON cpemoil. Aspozonu. MexaHuka
asposounieil. Metonel paspymieHus. [Ipumenenue ». (06bem pedepara 5-10 nucros dpopmara A4,
MO’KHO B PYKOTIICHOM BapHaHTe).
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Bapuanr 8
1) Hancatp hopmyny murnemisr: K2SO4(u36) +BaCl,— BaSOsl+ 2KCI. TpuBenure cxemy
CTPOCHUS U JTalTE OIMpeIeTICHUE MULIEILIIBI
2) 3aBMCUMOCTb IIOBEPXHOCTHOT'O HATSKEHUS OT KOHLIEHTPALMKM pacTBOpa U OT TEMIIEPaTypBhl.
3) IoBepxuoctHo-uHakTHBHEIC BemecTBa (IIMAB). Yenosus mist [IMAB u npuseanute npuMepsl
[TNAB.
4) Cemumentanus. CeIMMEHTAIIMOHHAS (KUHETHYECKas) yCTOWYMBOCThH. IloTok muddy3uu u
IIOTOK CE€AMMEHTALIUN.
5) IlpuBenute K1accuPUKAIUIO AUCTIEPCHBIX CUCTEM IO 00IIEMY MTPU3HAKY.
6) Omnpenenute BA3KOCTb IJIMIIEPUHA, €CJIM OH M3 BUCKO3UMETpPA BBITEKAET 4Epe3 Kalluuip.
Paymmyc kammmispa r=1-107 v, anmuHa kamamnspa 1=6-102 m. Ckopocts Teuerns 14107 °m%/c mon
nmasierueM P=200 IIa.
7) PaccumnTaiite MOJEKYJISAPHYIO MacCy MOJMBUHHIOBOTO CIUPTA MO JaHHBIM BHUCKO3HUMETPHUHU:
xapakrepuctuueckas Bsi3kocTh [1] =0,15. Koncrantsl ypaBHeHuss Mapka — ['yBUHKa cOCTaBIISIOT
K=4,53-10"; o =0,74.
8) Yactusl 6enToHMTa AucnepcHocThio D=0,8 MkM! ocenaroT B BOIHOI cpejie MO AeicTBHEM
cwibl Tshkectr. Omnpenenure Bpemst ocemaHust t1 Ha paccrosaue h=0,1 M, eciad IUIOTHOCTH
6enronnta p=2,1 r/cm®, muotHOCTH cpennl po=1,1 r/cm®, BsaskocTs cpemsl N=2-107 Ila-c. Bo
CKOJIbKO pa3 ObICTpee OCSAAYT YacTHIbl Ha TO K€ PACCTOSHUE B IIEHTPOOEKHOM IIOJIe, €CIU
HAYaJIbHOE PACCTOSIHUE OT OCH BpamieHus Xo=0,15 M, a ckopocTh BpameHus reatpudyru n=600
00/c.
9) Tema pedepara: «CucTeMBI C Ta30BOH JHUCIIEPCHOHHOW cpemoi. Aspos3onu. MexaHuka
asposzoisiei. Metonsl paspymenus. [Ilpumenenue ». (00bem pedepata 5-10 nuctos dpopmara A4,
MO’KHO B PyKOIIMCHOM BapHaHTe).

Bapuant 9
1) Haniucats hopmyny muresst: BaClo(u30)+ Na2SOs— BaSOsl+ 2NaCl. Ilpusenute cxemy
CTPOEHHS U JJAaUTE ONPEIEICHUE MULIEILIBL.
2) Knaccudukanusi AMCIIEPCHBIX CUCTEM I10 00IIEMY ¥ YaCTHOMY TPU3HAKY.
3) IloBepxHOCTHOE HaTsDKeHHE. Pa3MepHOCTh. DKCIEpUMEHTaJIbHBIE METO/bI OIpeaesIeHUs
MOBEPXHOCTHOT'O HATSYKEHUSI.
4) IlepeuncanTte ONTHYECKUE CBONCTBA KOJJIOUHBIX CUCTEM.
5) Kakum 3aKoHaM MoAYUHSIOTCS CBOOOAHOAMCTIEPCHBIE (0€CCTPYKTYPHBIE) CUCTEMBI?
Hanummre ypaBaenus Herorona, [lyaseitna n OliHmTeliHa.
6) Omnpenenure MOBEPXHOCTHOE HATSKEHUE JKUKOCTH, €CIIA B KalWLIspe ¢ quamMerpom d=1-10"
3 M ona noguuMaetcs Ha Bhicoty h=32,6-107 M. TTnotHOCTS KHAKOCTH p =1000 Kr/™M3. Kpaesoii
yrosi cMauuBaHus ©=0°.
7) IlpoBepbTe NPUMEHUMOCTb TEOpPUU OBICTPOH Koarymsuuu (Teopun CMOIYXOBCKOTO) K
KMHETHKE Mpollecca KoaryJsuu ruapo30s 3070ta. HauanpHas ynciieHHas KOHLIEHTpalus 30515
vo=20-10MuacTim/m® t — Bpemss or Hauwama koarymsuuu. Ompefenute rpaduuecKk BpeMs
noJIOBUHHOM Koaryisiuu 3011 ©,ecu T=300 K. JlaHHBIC 110 KHHETHKE KOATYJISIHA CIICTYOIIHE:

[T T 0 30 60 120 480

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

8) Paccumraiite TonmuHy 11u¢Hy3HOro HOHHOTO CJI0s A Ha TOBEPXHOCTH YaCTHII Cynbdara 6apus,
Haxomsmmxcss B BomHOM pactBope NaCL konmenrpammeit 25 wmr/n. OTHOcHTENbHAs
JIURJIEKTpUYECKas MPOHHUIIaeMOCTh pacTBopa npu 288 K paBHa £€=82,2.

9) Tema pedepara: «Cucrempl ¢ XKHIKOM W TBepAoW mgucnepcHou ¢azoi. CycreH3uu.
Knaccugukarus. Metoas! nomydenusi. CBoHCTBa pa30aBIeHHBIX CyclieH3uil ». (00beM pedepara
5-10 mucroB dhopmara A4, MOKHO B PyKOTTUCHOM BapHaHTE).
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Bapuant 10
1) Hamucate dopmyny munemis: 3Ks[Fe(CN)e] + 4FeClz (u36)—Fes[Fe(CN)s]zl+ 12KCI.
IIpuBenure cxemy CTPOCHMS U TAWTE ONIPENEICHNE MULIEIUIBI.
2) Ilepeunciure OCHOBHBIC TEOpUHU aacopOmuu. [laiiTe onmrcaHue TEOPUH TOJIUMOJICKYISIPHON
aacop6uuu [MonsHu.
3) CTpyKTypHO-MeXaHUYEeCKHE CBOMCTBA AUCIIEPCHBIX CUCTEM. THIIBI CTPYKTYP.
4) Kakue mytu 00pa3oBaHHs TBOMHOTO AJIEKTPUIECKOTO CJI0s BbI 3HaeTe? [lepednciuTh.
[IpuBeauTe coBpeMeHHYI0 Teoputo ctpoeHus I3C.
5) [lepeunciute 371€KTPO- KHNHETHUECKHE CBOMCTBA TUCIIEPCHBIX cucTeM. JlaiiTe kpaTkoe
ONHUCaHUE KaXKJ0ro.
6) Paccunraiite Hepruio NpUTSHKEHHS YaCTUI KBapla co cpeaHuM paguycom r=1-108 M B Boze
npu paccTossHuK Mexxay Humu h=10 HM, UCIIoIB30BaB ypaBHeHHE ["amakepa

Ar
Up= —
fp 12h

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

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

[InoTHOCTH MMcHepcHOit dasel p =2,7-10% u qucnepcHoit cpens po = 1-10° kr/M®; BS3KOCT Cpeibl
n=1,5-102TIla-c.

8) Paccuuraiite ocMmotnueckoe aasieaue 30%-noro (Macc.)ruapo3ois SiO2 npu 293 K, eciu
y/ieJIbHAsl TOBEPXHOCTh YaCTHUII Sy;= 2,7 -10 5 M?/KT. TUTOTHOCTD YaCTHI] TUAPO30Js p=2,2 r/em®,
IIOTHOCTH cpefbl po=1,15 r/eM®.

9) Tema pedepara: «Coimyune marepuanbl. [lopomrku. CBoOCTBa MOPOIIKOB. Y CTOHYHUBOCTD.
[TpakTueckoe npumeHeHuey. (00beM pedepata 5-10 mucroB popmara A4, MOXKHO B PyKOITCHOM
BapHaHTe).

Kpumepuu oyenku KonmpovHoi pabomot:
Y4eOHBIM MIaHOM JUIS 3209HOU (hOpMBI 00yUYeHHs TPEAYCMOTpPEHA OJJHa KOHTPOJIbHAs paboTa.
MakcuMaabHOE KOJTHYECTBO OAJUTOB 3 MPABHIIBLHO BBITIOJHEHHYIO KOHTPOJIBHYIO paboTy — 25
0aJuI0B, MUHUMAJIbHOE KOJIUYSCTBO 0aIoB — 15 Gasios.
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