MATEPHAJIBI IJI1 CAMOIIOAI'OTOBKHA
o JuCHUIINHEe «Pu3HYecKkas U KOJJIOUAHAA XUMHUD)

MaTepI/IaJ'[LI AJIsA CaMOINIOArOTOBKHM K naﬁopaTopH()My 3anaTuio 1

Pazmen 1. «Xumudeckoe u (pa30BO€ paBHOBECHE)
Tema: «Kunkue pacteopbel. Kpuomerpnueckue onpeneaeHus»

BOHpOCbI IJIs1 CaMOIIOATOTOBKH

1. OOmrre peaCcTaBICHUS O PACTBOPAXx:

- 00Iast XapaKTepUCTUKA PACTBOPOB JKUIKNX M TBEPABIX, COBPEMEHHBIE ITPEACTABICHNS O IIPUPOAE PACTBOPOB H
MEXaHU3ME PACTBOPEHHUS;

- crocoObl BRIPQKEHHS KOHIICHTPAIIMU PacTBOPOB,

- 0COOCHHOCTH UJIaNIbHBIX PAaCTBOPOB,

- 3aKOHOMEPHOCTH TIOBEACHUS UI€AIbHBIX PaCTBOPOB,

- 3akoH Payns (hopMynupoBKa, TpaHHUIIbI IPUMEHHUMOCTH).

2. HewnneansHble pacTBOPHI:

- IPUMEPHI CUCTEM C OTKJIOHEHHSMH OT 3aKOHa Paysst ¥ MpUYMHBI, IPUBOIAIINE K ’TUM OTKJIOHEHHUSIM;

- IOHSTHS «aKTUBHOCTBY, «K03()(HUIIMEHT aKTUBHOCTH», IPUMEHEHNE BEJIMYHH JUTS OIIHCAHHS CBOIMCTB
HEHAeaNbHBIX PACTBOPOB.

3. Paz0aBieHHBIC pacTBOPHI:

- 0COOCHHOCTH NPEASIILHO Pa30aBICHHBIX PACTBOPOB,

- KOJUTUTaTHBHBIE CBOWCTBA pa30aBIEHHBIX PACTBOPOB,

- OCMOC M OCMOTHYECKOE AaBjeHKe, 3akoH Bant-I'odda 1 rpaHuip! ero npuMEeHUMOCTH;

- KPHOCKOTIMYECKasl TOCTOSIHHASI PACTBOPHUTEINS, (DU3MUECKUN CMBICI M CBSI3b C TEIUIOTOH KPUCTAJIH3ALIUH;

- 90yJIMOCKONMYECKas IOCTOSIHHASL PACTBOPUTEIS, (PU3UUESCKHI CMBICI M CBSI3b C TEMJIOTON KUIICHUS;

- KPUOCKOIIMYECKHH, 30YIMOCKOIMYECKUI M OCMOTHYECKHI METO.IBI ONIPEACIICHUS MOJIIPHOI Macchl pacTBOPEHHOTO;
BEIIeCTBA (OCHAICHUE M DKCIICPHIMEHTAIBHO ONPEACIICMBIC BEIMYHHBI).

4. PacTBOpPBI 3JEKTPOJIUTOB:

- 0COOCHHOCTH BEIECTB-3JIEKTPOJIUTOB,

- KOJIMYECTBEHHBIE XapaKTEPUCTHKH TpoIiecca JUCCOHAINY (KOHCTaHTa UCCONNAINH, CTENICHb TUCCOINAINN),
- 0COOEHHOCTH KOJUTUTATUBHBIX CBOMCTB CIAOBIX M CHIIBHBIX 3JEKTPOJIMTOB.

IIucbMeHHbIE 3aJaHMs

1. Buecwure B pabounii >KypHaJI METOJJUKY BBITIOJTHEHUS Ta00OpaTOPHOH paboTHI.

2. OxapakTepusyiiTe KpaTko TepMoMmeTp bekmaHa: OCOOEHHOCTh KOHCTPYKIMHM, IIKaja TeMIlepaTryp, TOYHOCTb
N3MEpEeHNH, TPaHUIIbl TPUMEHUMOCTH.

3. CocraBbTe aJTOPUTMBI ONPENEIICHUH MOJSPHOM MAacChl HE3JIEKTPOIMTOB M 3JIEKTPOJUTOB KPHOCKOIMHMYECKUM,
30yJUTMOCKOITMYECKUM, OCMOMETPHYECKIM METOZaMH U BHECHUTE B TETPaIb.

3agaun

1. Paccuwmraiite ocmoruueckoe masinenue npu 310 K 20%-wHOoro BomHoro pactBopa mmoko3wsl (p = 1,08 r/mi),
MIPUMEHSIEMOTO ISl BHYTPUBEHHOTO BBEACHUS ITPH OTEKE JIETKOTO0. 3aNHIINTE, KAKIM OyIeT 3TOT pacTBOp (THUIO-, THIIEp-
, N30TOHUYECKKM) 110 OTHOIIEHHIO K KPOBH, €CJIM OCMOTHYECKOE JIaBlieHne KpoBu paBHO 740 — 780 klla.

2. PactBop, conepxammii 0,125 r BemecrBa (Mon. macca 58,1) B 25 T yKCYCHOM KHCIIOTBI KPHCTaJUIM3yeTCs IPU
temneparype 16,51°C. BblUMCINTE KPHOCKOTMYECKYIO KOHCTaHTY YKCYCHOW KHMCIIOTHI M CPaBHUTE C TEOPETHUECKH
pacCUMTaHHBIM 3Ha4YeHWeM. Temmeparypa KpUCTaUIM3AlMK YKCYCHOH Kucnotel 16,75°C, a monsipHas SHTaibIus
AH,,=11,53 xDoic -monv™ .



3. Beruncnure n3oToHNUECKUiT KOAQOUIMEHT U TEMIIEpaTypy KHIICHHS pacTBopa Kaius (peppolraHnaa KOHIEHTpauen
0,01 mMonb/mM3, eciu OH oHMKaeT Temneparypy Iwiasienus Ha 0,070°C (umu 0,070 K) . Kpuockonuueckas IOCTOSHHAS
Boabl K = 1,86, a a0ymmmockonuueckas mocrosiaHas Boasl E = 0,52 K-kr/momns.
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4. Jlexuun

Marepuasbl 1J151 CAMONOATOTOBKH K JIa0OPATOPHOMY 3aHSITHIO 2
Paznen 1. «Xumnueckoe u (pa3oBoe paBHOBECUE
Tema: «TBépabie pacTBopbl. OnpeaesieHne MOJISIPHOM MacChl PACTBOPEHHOI0 BelIeCTBA)

BO]IpOCbI AJId CaMOIIOATr0OTOBKH

1. OOwue npeacTaBICHUS O PaCTBOPAX U 3aKOHOMEPHOCTSIX UX IMOBEJCHUS:

- o01I1as XapaKTEepPUCTHKA PACTBOPOB JKUJIKUX M TBEPABIX, COBPEMEHHBIX MTPEACTaBICHUI 00 MX MPUPOJIE U
crioco0ax BeIpayKE€HHsI KOHIICHTPALUU PacTBOPOB,;

- XapaKTepUCTHUKA KOJIJIMTaTUBHBIX CBOUCTB pa30aBICHHBIX PACTBOPOB U SKCIIEPUMEHTAIBHBIX METO/IOB,
OCHOBAHHBIX Ha HUX.

2. Metox Pacra:

- cyTh MeToj1a PacTa jsist onpeienieHnst MOJISIPHOIM Macchl TBEPIOTO BEIIECTRA,

- 0COOCHHOCTH CBOMCTB KaM(OPbI U rPaHHUIIBI €€ MPUMEHUMOCTH B KAYECTBE PACTBOPUTEIISL.

- IPEUMYIIECTBA U HEAOCTATKH MeToia Pacta Juis onpeieseH st MOJISPHOM MacChl pacCTBOPEHHOTO BEIIECTBA
(obopymnoBanue, TPYI0EMKOCTD, PACXO/1 HCCIIEAYEMOTO BEIECTBA, TOYHOCTD, 00JIaCTh IPUMEHEHH).

3. Kpuomerpuueckuii METO/1 ONpe/ieNieHHs: YUCTOThI TBEP/IBIX JIEKAPCTBEHHBIX BEIIECTB!

-CBSI3b TEMIIEPATYPHI ILIABICHUS TBEPAOIO BELECTBA CO CTEIIEHBIO €0 YUCTOTHI,

-(pu3HUeCKUi CMBICT KPHOCKOTIMYECKON KOHCTAHTHI TBEP,IOTO JIEKAPCTBEHHOI'O BEIIECTBA,

-0COOEHHOCTH METO0/1a BBEICHUS HCKYCCTBEHHBIX NIPUMECEH, MPUMEHSIEMOTO JUISI OTIpeieeHUsI KPHOCKOITNYECKOH
KOHCTAHTHI JIEKAPCTBEHHBIX BEILECTB.

IIucbMeHHbBIE 3aJaHUSA

1. 3anmmure ypaBHEHHUs, OTpaXaloINe KOHIEHTPALMOHHYIO 3aBUCHMOCTD KOJUIUTaTHBHBIX CBOWCTB.

2. Ilepenecute B paboumii )xypHai TaOuuily 1 co ClipaBOYHBIMH JaHHBIMH /IS BEIIECTB, HCIIOJIb3yEMBIX B
nabopaTopHOii paboTe, U aJrOPUTM IIPOTHO3a TEMIIEPATyp IUlaBiieHns: pacTBopoB (Puc. 1).

3. [IpousBeuTe HEOOXOAUMBIE PACUETHI M 3ATIOJIHUTE TAOIHIY 2 C IPOTHOZUPYEMBIMH BEJIMUMHAMH.

4. Brecure B pabounii )XypHaJI alTOPUTM OIpeeNICHIsI MOJIIPHOM Macchl BemecTBa MmetoaoM Pacra (Puc. 2) .

5. CocraBbTe 1 BHECHTE B paboUmii )KypHAJ aJrOPUTM ONPEIEICHUS KOHIICHTPAINU IPUMeEcei B JIEKapCTBEHHOM
BEIIIECTBE 110 PE3YJIbTaTaM ONPECICHUS TEMIICPATyphl IUIABICHNUS.

6. BHecurte B pabounii )xypHaJl METOJIMKY BBINOJHEHUS J1ab0paTopHOW paboThI.

3agaua



1. PaccumnraiiTe N30TOHMYECKYIO KOHIIEHTPAIIHIO PACTBOPA TIFOKO3HI, €CIIH CIIPAaBOYHBIC 3HAYCHHS TEMITEPATYPHI

nenpeccuy (OHWKEHUE TEMIIEPATYPhI 3amep3anus Ats) 1% (macc) pactBopa rirokossl 0,1°C, a temnepatypa
nenpeccuu ceiBopoTkr kposu 0,52°C.

Tabmmma 1. @U3NKO-XMMHYECKHe XapaAKTePHCTUKH 00bEKTOB HCCIeJ0BAHUS

BemectBo CrpykTypHas BpytTo-popmyna M.m., to, K,
dopmyna r-Monp °C K-kr/moib
Kamdopa o
C10H160 152,24 ~178,5 ~40
(2-xampanom)
Hadranus CioHs 128,17
COOH

bensoitnas kucnora ©/ C7HsO2 122,13
Couppa 1 5 Cppp ———— 2
Kp-ns{ Atnn. 3
t 1. P-JIs tnn. p-pa

Puc. 1. Anzopumm eviuucnenus memnepamypol njiaeieHus pacmeopa
Tabnuua 2. Pe3yabTaThl NPOrHo3a TeMNepaTyp IJaBJIeHUsi paCTBOPOB
PactBop 10% nadranmua 20% nadranuHa 1:11 GeH30MHON KHCIOTHI
B KaM¢ope B Kamdope B KaM(ope
(pactBop 1) (pacTBOp 2) (pactBop X)

MonsnbHas
KOHIICHTpaLHs
c = ¥1000 y

w= o MouB/Kr
ITonmxenue
TeMIIepaTyphbl IUIABICHUS
At=K-Cp
Temneparypa niaBjieHus
pacTBOpa
trm.p-paz tl‘lJ‘Lp-J‘Iﬂ - At

tl—\ 1 2
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[Tormxenu — HEe 3HaYEHU
M evmeparypn A=ty = cocxommaecroni | K =K
IUIaBJICHUS pacTBopa 1 MIOCTOSIHHOM 2
Tlonuxxenue -7 _ Ilonunxenue -7 _
2 TeMIIepaTyphl Ay =ty —t TEMIePaTyphl TLIABICHUS Al =ty L,
IUIABJIEHUS pacTBoOpa 2 pactBopa X
3HaueHue MomnsipHas macca .
3 KPHOCKOITHYECKON K = % pacn?opéHHoro M=K M
MOCTOSIHHOI | G BEIIECTBA 6 At,
3HaueHue
4 KPMOCKOIIUYECKOH K, = &
MTOCTOSTHHOM 2 C2

Puc.2.
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4. Jlexuun.

Marepunansl 1J1s1 CAMONOATOTOBKH K J1a00pPaTOPHOMY 3aHATHIO 3

Paznen 1. «Xumudeckoe u ¢pa3oBoe paBHOBECHE
Tema: «/{marpamMmMbl IJIaABJICHUS»

BOl'lpOCbl AJId CaMONMOATrOTOBKH

1. TlonsTHE 0 (Ha30BBIX PABHOBECHUSX:

- CYTb IOHATHS «(ha30BOE PaBHOBECHE
- TEIUIOBOE, MEXaHHMYECKOe, XUMUYECKOe YCIOBU (ha30BOr0 paBHOBECHS,
- OCHOBHBIE MOHATHSA TEMBI: (ha3a, KOMIIOHEHT, YHCJIO CTeNeHel cBo0o b1, paBuio (a3 ['ubbca.

2. YpaBHeHUsl, XapakTepusyoiue (ha3oBbie PaBHOBECHSI:

- ypaBHenus Knaneiipona u Kinaysuyca-Knanetipona, 061acT uX NIpuUMEHEHHSI U MTPAKTHIECKasi 3HAUUMOCTD;
- ypaBHeHue TpyToHa, puznueckuii cmpicn kodddunuenta ypasaenus: Tpyrona, npasuio TpyToHa.

3. JluarpamMMbl COCTOSIHUS:
- rpauuecKue 3aBUCUMOCTH, T10/Ipa3yMeBaeMble TI0/1 AMarpaMMaMu COCTOSTHHS;
- 331241, KOTOPbIE IMO3BOJISIET PELINTh aHAJIM3 JUarpaMM COCTOSIHUS;

- IPUHIUI HETIPEPBIBHOCTH M IPUHIIUIT COOTBETCTBHS, JIS)KAIINE B OCHOBE aHAJIM3a AUarpaMM COCTOSTHHUSI.
4. PaBHOBecHs KpUCTaJI — KMJKUH pacTBop. JuarpaMMebl miaBieHus:

- KOOPJMHATBI, B KOTOPBIX MTPE/ICTaBIICHBI {HarpaMMBbI IUIaBJICHUS (TUIAaBKOCTH);
- THITBI IMarpamMM IUIABJICHHS B 3aBUCUMOCTH OT XapakTepa B3auMOIEHCTBHSI KOMIIOHEHTOB cucTeMbl. [Ipumepst;
- IMHUM IMKBUIYC» M «COJHUIYC» Ha IMarpaMmax IUIaBJIeHHs, UX GUIHUECKUN CMBICI;
- HOHSTHUS: IBTEKTHYECKAsi CMECh, 9BTEKTHUYECKAasl TEMIIepaTypa, TOUKa IBTEKTHKH;

- IPaBUJIO pbIYara U ero NpUMeHeHHe NP aHAJIU3e AUarpaMm COCTOSHUS,

- METOJIMKA aHaJIKM3a AUarpaMMbl IUIaBJICHUsI Ha IpuMepe o0ydaroriei 3aa4un.




5. TepMudeckuit aHamms:

- TEPMHUYECKHUIT aHATIM3 KaK METO]] UCCICIOBAHHS CHCTEM, TPAKTUYECKOE IPUMEHEHHE;

- THIbI KPUBBIX OXJIQXK/ICHHUS B 3aBUCHMOCTH OT MPHUPO/IbI CHCTEMBI U €€ COCTaBa, TOUKHU IOSIBICHUS HOBBIX (a3;
- IPUYWHBI MTOSBJICHUSI U3]IOMOB M TOPU30HTAJIBHBIX Y4aCTKOB (IJ1ATO) HA KPUBBIX OXJIAXKICHHS.

- IOCTPOSHHE TUarpaMM IUIABJICHHUS 10 KPHUBBIM OXJIXKACHHS CMECeH 3a/IaHHOTO COCTAaBa,;

- IPUMEPbI UCTIOJIL30BAHUS MArPaMM IUIABJICHUSI JJIsl PELICHUS 33124 MPpakTHUecKoil hapmanuu.

I[IncsMennble 3aganust
1. 3anmmmre npaBuio ¢a3 'ubdoea.
2. 3anmmure ypaBHeHus Knanelipona n Knaysmyca-Knaneiipona. YkaxkuTte o0macTé NpUMEHEHUS U MPAKTHYECKYIO
3HAYUMOCTb.
3. CocraBpTe aNrOpPUTM BHITOJHEHHS JKCIEPHUMEHTANBHONW paboThl «J/lmarpamMma IIaBleHHS OMHApHON cMecH
HapTanMH-IU(QEHWIaMUH» W BHecuTe B pabounit xypHan. lloaroroBpre TaOMWIly AIsI BHECEHHS pE3yIbTATOB
9KCIIEPUMEHTA I MIJIIMETPOBYIO OyMmary.

3agaun

1. IToctpoiite AuarpaMmy IUIaBIECHUSI CUCTEMBI opmo-TuHuTpoben3on (o-AHB) - napa-nuantpobensomn (n-
JIHB) Ha OCHOBaHHM CIEIYIOUINX JaHHBIX:

o-JIHb, % macc. 0 20 40 70 80 90 100
n-JAHB, % macc. 100 80 60 30 20 10 0

Temneparypa Hauana

o 174 161 146 112 104 107 117
KpucTamuzanuy, °C

Omnpenenure KOOPIUHATHI SBTEKTUIECKON TOUKH.
Paccunraiite, ckonbko T 0-/IHB Hamo no6aButs k 15 ¢ n-JIHB, 9T00BI MOHU3HUTE TEMIIEpaTypy €ro

3arBepaeBanus 1o 112°C.
Omnpenenure pactBopumocts o-AHB B n-JIHb npu 419 K.

2. IlepeHecuTe B TeTpaab AUMArpaMMy ILIABJICHUS K 00y4JaroIIei 3aqaue y4eOHOro mocoowus:
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Puc. Juazpamma nnaenenus ounapnoit cmecu

Omnpenenure a1t cMmecH, coctosmier u3 20 r semectsa A u 480 r BemectBa B:
a) coctaB B % (Macc.),
0) TemrepaTypy HadaJia IUIaBICHUS U COCTaB MEPBBIX KAelb KHIKOCTH,
B) TEMIIepaTypy Hadalla KpHCTAJUIN3AIMX B COCTaB TIEPBBIX KPUCTAIIIOB,
I') KOJIMYECTBO M arperaTHoe COCTOSHUE PaBHOBECHBIX (ha3 IpH HarpeBe cMecH Ao temmepatypbl 42°C, 52°C, 62°C;
1) cocTaBbl ( % Macc.) paBHOBECHBIX (a3 mpu Harpese cMecH 10 323 K,
€) COOTHOIIIEHHE Macc paBHOBECHBIX (a3 mpu 323 K mo mpaBmity peraara.

HaueptuTe cxeMaTHUHO KPHBYIO OXJaXAEHHUS paciiaaBa ucxoaHou cmecu ot 70°C mo 40°C.

3. TTonp3ysch quarpaMMoii cliefiaifTe MPOrHO3 U HAYEPTHTE CXEMATUYHO KPUBBIE OXJIAX/ICHUSI CMECEH CIIEYIOIIErO
coctaBa: a) 80% (macc.) A u 20% (macc.) B 6) 20% (macc.) A u 80% (macc.) B B)60T Au 140 B.

YkaxuTe coOCTaBbl MEPBBIX KPUCTAJLJIOB.
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4. Jlexuun.

MarepuaJsl JJI1 CAMONIOATOTOBKH K J1a00paTOpPHOMY 3aHATHIO 4

Pazgen 1. «Xumuueckoe u ha3oBoe paBHOBECHEY



Tema: «/lMarpaMMbl KHIIEHUS

BOHPOCBI JJIsA CaMONMOATOTOBKH

1. IMpumeps! 1 KIaccupUKAIUS KUIKIX OMHAPHBIX CUCTEM IO B3aMMHOM PacTBOPUMOCTH KOMIIOHEHTOB!
a) HEOrpaHUYECHHO PaCTBOPHMEIE,
0) OrpaHHYEHHO PACTBOPUMEIE,
B) B3aMHO HEPaCTBOPUMEIE.
2. HeorpaHuueHHO pacTBOPUMBIE KUAKOCTH!
- TPU TUIIa HEOTPAaHMYEHHO PACTBOPUMBIX KHIKOCTEH OTIIMYAIOIIUXCS XapaKTEPOM 3aBHCUMOCTH
JIaBIICHUSI HACBIMICHHBIX ITAPOB OT COCTAaBa PacTBOPA;
- 0COOCHHOCTH BEIIECTB, HEOOXOMUMEBIE 1T 00pa30BaHUs WACAIHHBIX PACTBOPOB;
- opmymupoBku 3axoHoB Payis, JlanmsToHa 1 iepBoro 3akoHa [ m66ca-KonoBanosa.
3. JlmarpaMMbl KUTICHUS OMHAPHBIX CMeceii:
- KOOPJMHATHI, B KOTOPBIX MTPEACTABISIOT AUArPaMMBbl IJIaBJICHUS KUIICHUS;
- THITBI IMarpaMM KHIICHUS B 3aBUCHMOCTH OT XapaKkTepa B3auMO/ICHCTBUSI KOMIIOHEHTOB cHcTeMBl. [Ipumepsl.
- JINHUHM, OTPAHMYHMBAIOLINE T10JI€ KHUIKOCTH U MOJIE Tapa, Ha AnarpaMmax KUIeHus,
(u3MYECKUil CMBICT TOYEK HA HUX;
- IPaBWJIO pblYara v ero NpUMEHEHUE IIPU aHAJIU3€e AUarpaMM COCTOSHUA,
- Ha mpuMepe o0ydaroIeil 3ajauy pacCMOTPHUTE METOANKY aHaJIN3a OJHOW M3 TUarpaMM IUTaBICHHUS.
4. A3eoTpomHBIE PacTBOPHI, TEMIIEPATYPHl U TOUKH:
- IOHSTHUS: a3€0TPOIHAS CMECh, a3€0TPOIHAS TEMIIEPaTypa, TOUKa a3e0TPora;
- (hopmymnmpoBka BToporo 3akoHa [ m66ca-KonoBanosa,
- CBOMCTBA M IPHIMEPHI a3€0TPOITHBIX CMECEH,
- METO/IBI pa3eIeHHs a3€0TPOITHBIX CMECeH,
- IpUMCPBI a3€OTPOITHBIX CMCCCi/lI, HCIIOJIb3YEMbIX B (bapMaHI/II/I, MCIUIINHE.
5. IIpakTiyeckas 3HAUUMOCTH NPOLIECCOB U AUArpaMM KHUIICHUS:
- pa3nesieHne KHUIKOCTEeH METO0M MPOCTOM MEPEroHKU: CYTh Ipoliecca, OCHAIEHUE, TPAHHIIbI IPUMEHHUMOCTH;
- pa3liesieHne KHUIKOCTEH MeperoHKOi ¢ BOASHBIM MapOM: TEOPETHUYECKUE OCHOBBI, SKCIIEPUMEHTAIEHOE
BBITIOJIHCHUC, 06’])6KTI)I, T'paHulbl IPUMEHUMOCTHU, MPAKTUICCKAasA 3BHAYUMOCTb METOAA,
- pazzeneHue KUIKOCTeH (ppakIMOHHOI MEPEeroHKOMH,
MIPaKTHYECKas pean3alisi HenpepbIBHON (PaKIIMOHHON MEPETOHKH — PeKTH(UKAINH;
- YCIIOBHA M PE3YINIBTAThI PA3CICHIUSI METOIOM IIEPETOHKHI
a) XKUAKHUX cMeceil, He 00pa3yIomuX a3e0TPOITHOTO PacTBOPa,
0) >)KuIKHIX cMecel, 00pa3yIoINX a3e0TPOIHbIE PACTBOPHI.

IIucbMeHHbIE 3aJaHuS

1. 3anumuTe B BUIe ypaBHeHUU 3akoHbl Payms u Jlamprona. C momomipio 3akoHOB Payns u JlanpToHa momyunte
dbopMynbl I pacyeTa MOJISIPHBIX JOJ€H KOMIIOHCHTOB B Iape IO H3BECTHHIM 3HAYCHHSM MOJIAPHBIX JOJICH
KOMITOHEHTOB B KHJIKOM PacTBOPE.

2. Ilomp3ysich METOMUYECKAMH YKa3aHHUSMH COCTaBbTE€ aJTOPUTM BBITIOHEHUS JKCIIEPHUMEHTAIBHOH PaOOTHI
«ITocTpoeHue nuarpaMMbl KHUIIGHUS OWHAPHOW CMECH STHIOBBIH CIHPT - BOAa» M BHECHUTE B pabouWil JKypHAIL.
[oxroToBbTe TAOMUITY AJIsl BHECEHHSI PE3yIbTaTOB SKCIICPUMEHTA i MIJLIIMETPOBYIO OyMary.

3amaun

1. [TocTtpoiiTe AMarpaMMy KUTMIEHUSI CMECH YETBHIPEXXJIOPUCTOTO YIIIEPOia C CEPOYTIAEPOAOM TIO CIETYIONIMM JaHHBIM:

CCly B xuakoii pase, mor % 0 20 40 50 60 80 100
CCly B mape, mon.% 0 10 20 26 34 60 100
TeMIieparypa Kunenus cmecr, C 46 50 54 56 60 67 77

Vkaxure K KaKOMY TUITY CUCTEM OTHOCUTCA NaHHAasl CMCCh.

HOJ’IL3yHCL IMPUHIUIIOM COOTBETCTBUA OX&paKTCpH3yﬁTC NOJIg U JIMHWUW JUuarpaMmbl.

s cmecu, comepikareit 40 mon.% CS;, onpenenure:
a) TeMIiepaTyphbl Hauajaa v KOHIa KUTICHHS,



0) TemIiepaTypsl Hadana ¥ KOHIa KOHICHCAINY,
B) KAKMM KOMIIOHEHTOM 00OTraIliaeTcsi nap Ipy KUIEHWU 3TOi cMecH,
T) cocTaB cMecH B % (macc.),

II) COCTaBBI KOHACHCATa 1 OCTAaTKa IIpU pasaACI€HUN CMECHU METOOM ITEPETOHKH.

CrenaiiTe IPOTHO3 COCTOSHUS CUCTEMBI IIPU H30TEPMHUYECKOM H3MEHEHHH BAJIOBOI'O COCTAaBa CHCTEMBI, €CIH
3amana Temmeparypa 323 K.

2. HepeHeche B T€TpaJb NPCACTABIICHHYIO HUKEC JUarpaMmMy KUIICHUA 6PIHapHOI>‘I CHCTCMBI:

T°C p=1.033 +10°Ia
’

2004

T xrmay v l"lO.FlP‘,
nmapa
160 r\"‘ p‘

120

] M K TKun.B

. N \ 7
= /
noge | s
e -
RIAKOCTH azeotpoma

20

0 10 20 30 40 50 60 0 80 % 100"

A CoctaB, % (Macc) B

Puc. 1. Juazpamma kunenus 6unaphoit cmecu
Jus emecn, cocrosmeit u3 120 rxxuakocta A u 180 1 xxunkoct B onpenenute: a) cocraB cmecu B % (Macc.),

0) TemIiepaTypy Hauaa KHIICHHS )KHIKOTO PacTBOpA M COCTAB Iapa, PABHOBECHOTO C KUIISIIIUM PAacTBOPOM
MIpU 3TOU TeMIeparType;

B) TeMIlepaTypy Hayaja KOHACHCAIMH ITapa TOT0 K€ COCTaBa, YTO U UCXO/AHAs CMECh, M COCTaB MEPBBIX Kallelb
KHUJIKOCTH;

T') KOJIMYECTBO U arperaTHoe COCTOSIHUE PaBHOBECHBIX (ha3 IpH HarpeBe cMecH 1o temreparypsl 30°C, 80°C,
130°C;

JI) COOTHOIIIEHHE MacC PaBHOBECHBIX JKHJIKOW 1 TapooOpasHoi ¢a3 npu temmneparype 348 K;

) cocTtaBbl paBHOBecHBIX Ipu 348 K (a3 B % (MaccoBbIX) M B rpaMMax KOMIIOHEHTOB;

K) CKOJIBKO ITPaMMOB 1 KaKOT'0 BEIIeCTBAa HaJ[0 100aBUTh K HCXOAHOM cmecH, uToOs! ipu 348 K B cucteme He
COJICPIKAIIOCH JKUIIKOH (ha3bl.

3. Ioxnp3ysch auarpaMMoit k oOydaroreit 3aiaue (puc.4) MpOrHO3MPYHTE pe3yNbTaT pa3aeiIeHUs] METOJOM
PEKTUUKALNH KUAKIX CMECEH CIIEAYIOIEro COCTaBa!

a) 10% (macc.) A u 90% (macc.) B
0) 90% (macc.) A u 10% (macc.) B
B) 15% (macc.) A u 85% (macc.) B

Pexomenayemas auteparypa



1. ®usudeckas u koutouaHas xumust: Yueonuk / [Tox pea. mpod. A.IL. bensea. — M.: TDOTAP —  Menua, 2008.-
704 c. (T'n.7, §§ 12,13; r1.9, §§ 3-6).

2. EBcrparoBa K.U., Kynmuna H.A., Manaxosa E.E. ®usndeckas 1 koJutongHast XuMust: Yued. st - ¢papM. By30B U
daxynpreros / [Tox pex. K.U. EscrparoBoii. - M.: Bercm. mik., 1990.- 487 ¢.  (T'm.6, §§ 7-10, 12, 13).

3. Hlapunosa C.X., lllatanaes N.®. TepmoanHamMuka pa30aBICHHBIX paCTBOPOB H (ha30BBIX
paBHOBecHit: YueOHO-MeTomuaeckoe mocodue. — Camapa: OO0 «CamJIrokclIpuaTy. 2011. — 78 c.

4. Jlexuun.

MarepuaJbl 1Jisi CAMONIOATOTOBKH K JIA00OPATOPHOMY 3aHATHIO S5

Paznen 1. «Xumuyeckoe u ¢pazoBoe paBHOBECHE
Tema: «@®a30Bble pABHOBECHS B TPEXKOMIIOHEHTHBIX CHCTEMAX.
3akoH pacnpeneeHrsi. JKCTPAKIIUAA»

BOHpOCLI AJd CaMOINMOATOTOBKH

1. JlmarpaMMBbI COCTOSHHS TPEXKOMIIOHEHTHBIX CUCTEM:!

- npaBwio a3 (k. ['n66c) mpuMEeHUTEIBHO K TPOHHOI cucTeMe,

- y4€T BHEIIHHX MapaMeTPOB CUCTEMBI IIPU MIOCTPOCHUH AUATPAMM COCTOSIHUSI TPEXKOMIOHEHTHBIX CUCTEM,

- OIpeJIeJICHUE COCTaBa TPEXKOMIOHEHTHBIX CUCTEM Ha KOHIIEHTPALMOHHOM TPEYTOJIbHUKE C TOMOLIBIO
MEPIEHANKYJISIPOB U C IIOMOILBIO OTPE3KOB Ha CTOPOHAX TPEYroJbHUKA,

- KOHHOJBI Ha JMarpaMMax COCTOSIHUSI TPEXKOMIOHEHTHBIX CHCTEM.

2. 3akoH pacrpeneneHus (HepHeT):

- TIpUMepHl TPEXKOMITIOHEHTHBIX CHCTEM, COCTOSIINX U3 JBYX B3aHUMHO HEPAaCTBOPHMBIX XKHIKOCTEH M TPETHETO
KOMITOHCHTA,

- 3aKOH HepHcTa - 3aKOH pacrpeseneHus TPEeThero KOMIIOHEHTa MEXTy IByMs B3aHMHO HEPacTBOPHMBIMHU
KHUIKOCTSIMH, (DOPMYITUPOBKA ¥ TPAHHUIIBI €T0 IPUMEHUMOCTH;

- paziuyue MeXy KOHCTAHTOH paclpeeneHus U KOdQPUIEHTOM pacipeie/iCHHsI.

- (haKTOPBI, BIUSIOLINE HA PACIIPE/CIICHUE TPETHEro KOMIIOHEHTa MEX/y AIBYMs B3aUMHO HEPaCTBOPHUMBIMHU
HKHJKOCTSIMH.

3. DKcTpakiuys:

- CYTb IIpOLIECcCa 3KCTPAKIHH,

- TEOPETUYECKUE OCHOBBI IpoLECCa,

- TIPOLECCHI, TPOTEKAIOIINE ITPH IKCTPAKIIH;

- (bakTOpHI, MOBBIIIAFONIHE 3 (HEKTUBHOCTD U3BIICUCHUS (IKCTPAKITUH).

- CIIOCOOBI MPOBEACHUS SKCTPAKINH, 0OCOOCHHOCTH MPOBEACHHS SKCTPAKIINH OJHOKPATHOH, MHOTOKPAaTHOH,
HEenpepbhIBHON, NPOTUBOTOYHOM;

- KOJHMYECTBEHHOE ONMCaHME MpOoIecca 3KCTPAKIIHH,

- OKCTPAKLMS TUIA TBEPJOE TEJO — KHUIKOCTb,

- IPUMEHEHHE MPOIIecca IKCTPAKIMH B (papMalieBTHUECKOM MTPaKTHKE.

IIucbMeHHbIE 3aJaHMs

1. Tlomb3ysich METOJMYECKUMH PEKOMEHIAUMSMU BHECUTe B paboumil IKypHad ajJrOPUTM  BBIIOJHEHUS
IKCIEPUMEHTANBHBIX PaboT «OnpeneneHue koddduirenTa pacpeaeaeHus ifo1a Mex1y BoIoU 1 6eH30JI0M rpu paboTte
C pacTBOPaMH Pa3HbIX KOHIEHTpaImiiy, «Omnpesenenue koG dHIneHTa pacipeIelieHus HoIa MEXAy BOOU 1 OEH30I0M
[PU OJIHOKPATHOM M MHOTOKPATHOM HM3BJICUCHUI» U (OPMYJIbI ISl pacu€Ta IeIeBbIX BEIUYHH.

2. OxapakTepu3yiiTe OOBEKT HUCCICIOBaHUS WM OCHamleHWe. [loAroTOBBbTE TAONUIy Ui BHECEHHUS pPE3yJIbTAaTOB
9KCIICPUMCHTA.

3. Ilepenecute B paboUmii )XypHAJI CXeMY SKCTPaKIIMOHHOTO Ipoiecca K Ja0opaTtopHOii pabote u BbIBOI (HOPMYJI s
pacuéTa Macchl U3BJICYEHHOTO BEIIECTBA, MACChl OCTABIIEIOCS BEIIECTBA W CTCICHH HM3BIICUeHUs. VCONb3yiiTe mpu
peUICHUM 3a/1a4, 3aJIaHHBIX HAa TOM.

3agaun

1. TIpu 298 K pactBop, copepxamuii 21,06 kr/m® (eHona B aMMIIOBOM CNIMPTE, HAXOAUTCS B PABHOBECHH C BOJHBIM
pacTteopoM, coepxkarum 1,32 kr/m® penona. Onpenenure ko3 PpuienTs pactipesenenus Gpenona. Paccuuraiite maccy



¢enona, nzsnexaemoro u3 0,2 J1 BOZHOTO pacTBOpa KOHIEHTpanuyu 37,6 Kr/M° aMHIOBBIM CIMPTOM  1)ABYKpaTHBIM
aKcTparupoBanueM mopiusamu 1o 0,1 11 2)oaHOKpATHBIM dKCTparupoBanueM mopuuei 0,2 1.
Paccuwuraiite cTeneHp U3BJICYCHHS U CpaBHUTE d(DHEKTUBHOCTD U3BJICUCHHS.

2. Tlpu 20°C xo>h¢umment pacmpexneneHns OpomMa Mexnmy cepoyriiepomgoM u Bomod paBeH 80. Kakoit oOvem
cepoyriepoa HeoOX0 UM AT H3BJICUSHHUSI BCero Opoma U3 5 J1 BOJHOTO pacTBOPA IIPH OJJHOKPATHOM KCTParupoBaHuu?;
a s w3Bnedenus 80% opoma?

3. Ben3obHbIH pacTBOp, coaepxkaiuii 0,5 r/nm® Hg2Cl,, sxcTparupyetcs Bogoii mopuusmu no 20 cm®. Ckonbko pas Hajo
HAaJI0 9KCTParupoBaTh, YTOOBI OCTATOK B UCXOJHOM pacTBope coctaBuil 1 % (Macc.) OT Ha4aJbHOTO KOJIMYECTBA, ECIIH
koo durment pacnpenencanst HYoCl, mexmy 6ensonom u Bomoii paser 0,084? Kakoe komaaectso Hg,Cl, nzseuérest
pu 3TOM?

4. Ipu oxnaxxnernu 10 30°C TpEXKOMIOHEHTHAs CHCTeMa cocTaBa [l pacciomiach Ha J1Be KUAKHE (a3bl (CONpsHKEHHBIE
pacTBOPEI).

B
Omnpenenure cocTaB OonblIei 1o Macce (asbl:
a) 60% A 30%B 10%C 6) 10% A 50% B 40% C
B) 10% A 20%B 70%C r)40% A 50%B 10%C

o) 50% A 35%B 15%C

Paccunraiite Macchl CONpsKEHHBIX PaCTBOPOB,

/\X\/\( /\/\ ecym o01mast Macca cucTeMsl 520 rpaMMoB
A c

% macc.

Pexomenayemasi iuTepaTypa

1. ®usnveckas u komwtonaHas xumust: Y4ueOnuk / Ilog pex. mpod. A.Il. bemsera. — M.: TDOTAP —
Menmua, 2008.- 704 c. (I'n. 8, §§1-3, 1.9, §§7,8.).

2. Esctparora K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u koyuongHas Xxumus: Yued. a1 dapm.
By30B 1 (hakynbreroB / [lox pen. K.W. EBctparoBoii. - M.: Beicur. mik., 1990.- 487c.  (1'n.7).

3. lapunosa C.X., lllatanaes N.®. Tepmoaunamuka paz0oaBIeHHBIX PacTBOPOB U (Pa30BbIX
paBHOBecHii: YueOHO-MeToanueckoe nmocooue. — Camapa: OO0 «CamJTrokcIIpunt». 2011. — 78 c.

4. Jlexkun.
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Marepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 6

Paznen 1. «Xumuueckoe u Gpa3zoBoe paBHOBECHE
Tema: «/JluarpamMMbl B3aMMHOI PACTBOPUMOCTH WJIHA PACCIOCHU»

BOHpOCLI AJd CaMOINMOATOTOBKH

1. OrpaHU4eHHO PACTBOPUMEBIE JKUIKOCTH:
- OHSTHE 00 OrpaHNYEHHOM PACTBOPUMOCTH JKUIKOCTEH,
- KJIaccuUKaIys )KUAKUX CMeceil o XapakTepy 3aBUCUMOCTH B3aUMHOM pacTBOPUMOCTH KOMIIOHEHTOB OT
TEMIIEpaTyphl U IpUMepbl OMHAPHBIX CMeceil;
- OCHOBHBIE ITOHATHS TEMBI: KpUTHYECKas! (BEpXHSS U HIIKHSS) TEMIIepaTypa pacTBOPEHHs, TeMIeparypa
TOMOT€HH3ALIH, TEMIIEPaTypa TeTeporeHU3aI|H )KUAKOI cMecH, CONPsHKEHHBIE PAaCTBOPEI;
- KpUTHYECKHE TEMIIEPATYPhI KaK KPUTEPHH YUCTOTHI CMECH JBYX KUAKOCTEH.
2. lnarpaMMbl B3aIMHOH PacCTBOPUMOCTH HJIH PACCIOCHHS:
- THITBI AWarpaMM PacCIIOCHHS B 3aBHCUMOCTH OT (hOPMBI KpUBOI1 paccioeHus (OMHONAN) U IPUMEPHI CUCTEM,
- DKCTIEPUMEHTAIILHOE OTIpEeIeHUE TEMIIEPaTyphl PacCIOCHUS,
- OTIpEZIeTICHUE TEMIIEPATyphl PACCIOCHNUS 110 KPUBOH OXJIAXKICHUS KHUIKOTO PacTBOPA,
- IPUYKHA [OSIBJIICHUS U3JI0MA HAa KPUBOM OXJIAXICHUS CMECH JIBYX OTPaHUYEHHO PACTBOPUMBIX KUIKOCTEH,
- IOCTPOEHHE TUarpaMMbl B3aUMHOW paCTBOPHUMOCTH I PACCIOCHUS,
- (pU3MUYECKHUH CMBICI TOUEK Ha KPUBOW pacCIOCHUs, O KPUBOH paccioeH s, HaJl KPUBOH PacciIoeHus;
- IPUMEHEHNE NMPUHINIIA HETPEPLIBHOCTH U IIPUHIIMIIA COOTBETCTBHS K aHAINU3Y AHArpaMM pacCIIOCHHUS,
- npaBmio (a3 ['m606ca NPUMEHHUTENBEHO K Pa3HbIM COCTOSIHUSIM CHCTEMBI U3 JIByX OTPaHHYEHHO PACTBOPHMBIX
JKHIKOCTCH;
- IpaKTHYeCcKast 3HAYMMOCTh JHArPaMM PacCIOCHUS.

IMucbMeHHbIE 3alaHusA

1. Iepenecure B paboumii )XxypHaja AMarpaMMy paccjoeHUsi CUCTeMbl (eHONI-Bo/a, MPECTaBICHHYIO B YUeOHUKeE,
OXapakTepU3yHTe oIl uarpaMMbl, MpUMeHuTe npasuio ¢as ['modocea.

2. Tlonb3ysch AUarpaMMoil COCTOSIHUSI CHCTEMBI (PEHOJI-BOJIA, YKAXKUTE KPUTHUECKYIO TEMIepaTypy pacTBOPEHUs
komnoHeHTOB. Copmynupyiite npasmio B.dD.Anekceera.

3. 3anummmTe B paboumii >KypHaI METOIUKY BBITIOJIHEHNS TabopaTopHoii paboTsl «IlocTpoenue anarpammel
paccioenust OmHapHO# cMecn QeHon-Bosa». [loaroroBeTe TabNMIy JUIS BHECCHHS pPE3yIbTATOB SKCIIEPUMEHTA U
MHUJUIMMETPOBYIO Oymary.

3agaun

1. Tpu 30°C pactBopuMOCTL (eHONA B Bosie 8%, a pacTBOPUMOCTh BBl B (eHose 30%. Onpenennte Macchl
PAaBHOBECHBIX HACHIIIEHHBIX PACTBOPOB, MOTy4YeHHBIX cMemreHueM 100r ¢perona u 400r BOIHI.

2. Ilpu cmemenun 100r aammmHA co 100T BOIBI CMECh pa3lesieTcs Ha 1B CIIOS, 3 KOTOPBIX OJUH COOepkuT 6%, a
apyroi — 88% anunuHa. Onpenenure Maccy KaxJoro ciosl.

3. Tlonp3ysich nUarpaMMOi paccioeHHsi CUCTeMbl HMKOTHH-BOJa (0Oydaromasi 3ajada B y4eOHO-METOJHYECKOM
mocobun Kadempsl, CM. PHCYHOK HIDKE) OIpENeluTe TEMIEpaTypy TOMOTCHH3AIMA W TEMIEPaTypy
reTeporeHu3anuu cMecH, conepkameii 40% (Macc.) BOABI, IPH HArpEeBAaHUM W INIPH OXJIAKICHUH B HWHTEpPBAJIC
temnepatyp ot 25°C no 250°C. OxapakTepusyiiTe B3aHMHYIO PacTBOPUMOCTH KOMIIOHEHTOB NpH Temmepatype 400
K.

11
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Puc. /luazpamma é3aumnoii pacmeopumocmu (paccioenus) GuHapHoil cmecu

PexomMennyemas qureparypa
Omsnueckas u KowtouaHas xumust: Yaeouuk / [lox pen. mpod. A.Il. bemsea. — M.: TDOTAP - Menua,
2008.- 704c. (T'n.5, §6; 1.7, §§1-3, 11; tm. 9, §1.).
EBctpatoBa K.11., Kynuna H.A., Manaxosa E.E. ®usndeckas un KoyutongHast XuMust: Y4aeb. 1 ¢papm. By30B U
¢daxynsreroB / [lon pea. K.U. EsctpaTtoBoii. - M.: Beici. mik., 1990.- 487c. (I'n. 6, §11).
Iapunosa C.X., [llatanaes U.®. TepmoauHamuka pa30aBICHHBIX PACTBOPOB U ()a30BBIX PABHOBECHI:
YuebHo-MeTomuueckoe mocodue. — Camapa: OO0 «CamJlrokclIpunaty. 2011. — 78 c.
Jlexum.
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Matepunansl 1J151 CAMONOATOTOBKH K JIa0OPATOPHOMY 3aHATHIO 7

Paznen 2. «Xumuueckas TepMOAMHAMUKA. TepMOXUMUS
Tema: «XumMHYecKasi TEPMOJUHAMHUKA)

BOHPOCBI JJIsd CaMONMOATOTOBKH

1. OcHOBHBIE IOHSATHUS U 3aKOHBI XUMUYECKOW TEPMOJMHAMUKH .

- TepPMOJMHAMHUYECKast CHCTEMa; CUCTEMa OTKPBITast, 3aKPhITasi, H30IMPOBaHHAS

- TEpPMOJMHAMHYECKHE BEJIUINHEI (TTapaMeTphl M GYHKINH, SKCTCHCUBHBIC U HHTCHCUBHEIE)

- TEpPMOJMHAMHYECKHE ITPOLIECCHI (CaMOIIPON3BOJILHBIC H HECAMOIIPOU3BOJILHBIC, PABHOBECHBIE U
HEpaBHOBECHBIC);

- BHYTPEHHSIS1 SHEPTUS M SHTAJIBIINS, TEIJIOTa ¥ padoTa, TEIUIOEMKOCTh, SHTPOIIHS

- 0,1,2,3 3aKOHBI TEPMOJUHAMUKY M UX MPAKTUYECKasi 3HAYMMOCTb.

2. Tepmoxumusi:
- 3aK0H ['ecca U cleICTBUS, BHITEKAIOLINE U3 HETO
- METO/BI pacyéTa TEINIOBBIX 3()(PEKTOB XMMHYECKUX PEAKIMi

- ypaBHeHne Kupxrodda u pacuér tennoBsix 3p(eKToB IpH pa3IndHbIX TEMIEpaTypax.

3. TepMoIUHAMHYECKUE TOTCHIIAAIIBL

- cBoOOMHas sHeprus ['n60ca u cBoOoMHAs FHEeprus [ enbMrosibila Kak TePMOTUHAMUYECKHEC TOTCHIIUAIIBI,
- TepMOANHAMHUYECKHE TIOTEHIMANBI U paboTa

- TEPMOJAUHAMUYECKHE TIOTEHIMANBI U UX YACTHBIE MPOU3BOIHBIE

- YPaBHCHUA FH66ca-FenLMronLua, 3aBUCUMOCTb TCPMOANHAMHWYICCKUX MMOTCHIUATIOB OT TEMIICPATYPhI.

4. TepMoIMIHAMHMKA XUMHIECKOTO PABHOBECHSI:

- 0COOCHHOCTH XUMHYECKOTO PaBHOBECHS,

- 3aKOH JICHCTBYIOLIMX Macc, KOHCTAHTa PABHOBECHSI U CIIOCOOBI €€ BBIPaKEHHUS;
- crIocoOBI OTpe IeIeHUs] KOHCTAaHThI PABHOBECHH,

- U30TepMa, n300apa, N30X0pa XUMUIECKOHN PEaKIMy U CIEACTBYSI, BRITEKAIOUIUE U3 3TUX YPABHEHHMA.

IIucbMeHHbBIEe 3aJaHUSA

1. Ins cucremarusanny y4eOHOTO MaTepHana IepeHecuTe B paboumii )KypHajl M JONOJHHTE Tadbmumy «MeTomas
ompeieTIeHUs] M300apHO-U30TEPMHUYECKOr0 MOTEHIIMANa» Ipolecca C IMOMOIIBI0 CTAaHIAPTHBIX TEPMOAMHAMHUYECKHX
BEJMYHH IS TIOCJIEAYIOMIEr0 pacyéTa KOHCTAHTHI XMMHUYECKOTO PaBHOBECHS

(o}
- AG /2,303 RT

KO = antilg - m

2. Ilepenecute B paboumii )KypHaI METOJIMKY BBIIIOJIHEHUIO J1Ja0OpaTOpHOil paboTel «OnpeaeneHie KOHCTaHThI

PaBHOBECHA XHUMHYECKOU peaKumn».
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METObI OITPEAEJIEHUA N30BAPHO-U30TEPMUYECKOI'O IIOTEHIIAJTIA

CrpaBouHbIe [IpomexyTounsie Omnpenenenue
BEJTUYUHBI pacueTHbIe BEIUYHHBI ArG°
0 _
a) (AH;)%)Oﬁp Af H= ; - ;
(AH393)02 ArHO =zni(AH0)ce _zni(AHO)cz
I ucx KOH
) ASY, AS =2 -
I (AG§98 )06p Z”i (AGS%)O@ , Z”i (AGS%)G@ AFGS% = Z niAGggs -
a) (AH(()) )06p ArH(()) = Z n; (AH(()) )06p - Z n; (AH(? )o6p
KOH ucx A 0 =A HO _ TA @0
1l 6)@T0 Ar®;) :an_@?_zni@To Gy 20 T

rae AH% - TenoBoi 3¢ PeKT peakLyy npyu aGCONOTHOM HyJIE;
APy - CTaHAAPTHBIA NPUBEICHHBINA TEPMOAMHAMUYECKUN TOTEHIINAI G (mpuBeneHHas >Heprus ['nd0ca)
pu temneparype T.

3agaun

1. Paccuuraiite CTaHAAPTHYIO DOHTAJIBIINIO PEAKIHUHU CrOpaHus MPOIICHA, NOJIb3YysCh JaHHBIMU:

a) CTaH#apTHas SHTAIBINS THAPUPOBAHKS NporieHa paia  — 124 "H% o
0) cTaHAapTHAs SHTAJBIN OKUCIEHHUS TIPOTIaHa paBHa —2222 ’ﬂ%om,

B) CTaHIApTHAas SHTAIBIHS PeaKMy 00pa3oBaHus BoAbl paBHa —286 ’ﬂ% o
3anuIuTe ypaBHEHUs EPEUHUCICHHBIX PEAKIMIl U COCTaBbTE YPaBHEHUE PEaKLMK CrOpaHus nponeHa. Pesynprar

pacyéra CTaHAApPTHOHN SHTAIBIINH PEAKIMX CTOPAaHHS IPOIICHA IPOKOMMEHTUPYHTE.

2. CymiecTByeT MHEHHUE, YTO TEIJIOBbIE A(PEKThl peakinii, MPOTEKAIOUIMX MEXIY KPUCTAIIMYECKUMH BEILIECTBAMH, B
OTIIMYHME OT peaKuii ra3000pa3HBIX BEIIECTB, HE3HAUUTEIHHO 3aBHCAT OT TeMIepaTypsl. IIpoBepsTe 3TO yTBEpXKIEHNE

NI peaKUui: 1) 2Ag(m)+ |2(m) = 2Ag|(m) 2) HZ((}) + CIZ(()) = 2HC|(2)

3navenus Teroemkocrer C, (dx/mons K):

Agm) I2m) Aglm Hae) Clae) HCly

25,48 54,44 54,43 28,83 20,79 29,16

Paccuwnraiite 3HaueHns TemIoBhIX 3¢dexToB peakuuii npu 50 °C, npexnonaras, 4To TEINIOEMKOCTb HE 3aBHCUT OT
TEMIIEPaTypHlI.
3. KoHcraHTa paBHOBecus B3aumoeiictsus yriepoga ¢ okeugom yraepoga (IV)  C +CO, —-2CO

nipu Temmeparype 1000 K pasuna 1,886 - 10°. Onpejienure cocTaB ra3oBoii ¢hassl npu obmem nasnenun 5,07 - 10° Ila

. Beraucnure n3aMeHeHne coctaBa ra3oBOW CMECH MPH MOBBIIEHUU TeMreparypsl Ha 200 K, yduTbIBas, 4To TEIUIOBOM

>¢dekT peakuuu B uuTepBasie Temnepatyp 1000-1200 K pasen 1,697 - 10° Jlowc | mons .
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Pexomenayemas quteparypa
1. ®muyeckas u koywtonunHas xumust: Yaeonuk / [lox pexn. mpod. A.IL. bensera. — M.: ITDOTAP - Menua, 2008.-
704 c. (I'n.1,2, 4).
2. Esctparosa K.1., Kynuna H.A., ManaxoBa E.E. ®u3nueckas n xomounHas xuMus: Yue0. juis ¢papm. By30B U
¢axynsretoB / [lox pea. K.U. EsctpatoBoii. - M.: Bercu. k., 1990.- 487¢. (T'n. 1 - 3).
3. Ilapunosa C.X., [llatanaes 11.®. VBanosa N.I1. Xumuyeckas tepmoauHaMuka. TepMoauHaMuKa pacTBOPOB
AJIEKTPOJIUTOB. DNeKTpoxuMusi: YuebHoe mocodue. — Camapa: OO0 «Coapyxectso [Lnroc». 2004, — 84 c.
4. Jlexuun.

Marepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 8
Paznen 3. «PacTBOpBI 31€KTPOIUTOB. DIIEKTPOXUMUS»
Tema: «bygepHble CHCTEMBI H PACTBOPbD)

BOl'lpOCbl AJId CaMOIIOAT0OTOBKH
l. Cna0ble ¥ CHIILHEIE QJICKTPOJIUTHL. KonnuectBenunie XapaKTCPUCTUKH 3JICKTPOIMUTOB!:
- DJICKTPOJIUTHBI, MPUHIUIT ACTICHUA 3JICKTPOJIMUTOB HA cina0ble U CUJIBHBIC, IPUMCPBI.
- IIOHATHA. KOHCTAaHTa U CTCIICHb JUCCOHMAIIUH, aKTUBHOCTD, KO3¢)(1)I/IHI/IGHT AKTUBHOCTHU, NOHHAA CUJIa paCTBOpa

2. KoHCTaHTa aBTONPOTONM3AIMH BOJIbI (HOHHOE POM3BEICHHIE BOJIbI):

- pa3IM4Yye KOHCTAHTHI HOHW3ALUWH BOABI M KOHCTAHTHI aBTOIPOTOJH3a BOIBI (MOHHOE MTPOU3BEIICHUE BOAEBI);
- BOZOPOAHBII OKa3aTenb pH ¥ THAPOKCHIHBIN Moka3atess pOH cpenbl, CBsA3b MEXKIY HUMH.

3. Bydepnsie cuctemsl u OydepHoe neiicTBre:

- kiaccudukamms OydepHsIx cucteM 1o OydepHOMy AEHUCTBUIO, IPUMEPHI;

4. ITpoToauTHYECKNE WM KUCIOTHO-OCHOBHBIE Oy(hepHbIE CHCTEMBI:

- IpPUMEPBI IPOTOIUTHIECKUX Oy()EpHBIX PACTBOPOB PA3IMYHBIX 10 THILY,

- MEXaHU3M noJiepxkanusi pH Ha 0JTHOM ypOBHE € TIOMOILBIO IPOTONUTHYECKOTo Oydepa;

- KOJIMYecTBeHHas Mepa OydepHoro neiictBusi: OydepHas EMKOCTb U €€ 3aBUCUMOCTh OT Pa3IMYHBIX (pakTOpoB
5. IIpakTHyeckas 3HAYUUMOCTD IPOTOIUTHYECKUX OY(DEPHBIX CHCTEM:

- IpUMEPBI UCTIOIB30BaHMs Oy (DEPHBIX CHCTEM B (hapMaluy, MEIULUHE.

- IPUMEPBI U POJIb KHCIIOTHO-OCHOBHBIX Oy(hepHBIX CHCTEM B (DYHKIMOHHPOBAHHUH KHBBIX OPraHM3MOB?

IIncbMeHHBIE 3aJaHUSA
1. 3anmmure B pabodeM KypHaIe METOANKY BBIITOJIHEHHS 1a00paTOPHBIX PabOT U MOAr0TOBHTE TaOIUIIBI JUTI BHECCHUS
pe3yIbTaTOB IKCIIEPUMEHTA.
2. PaccunTaiite 3Hauenue pH uccnenyembix OydepHbIX cMecei U BHECHTE Pe3yJIbTaThl B TaOIMIbI K padotam 1,3.
3. Paccunraiite 3Hauenus: pH peareHToB, UCTIONb3yeMbIX B paboTe 2 M BHECHTE PE3YJIbTAaThl B TA0IMIly K padore 2.

3amaun
1. Beruncnure pH u pOH pacTBopa, MOIYICHHOTO NPU PACTBOPCHUHU TAOJICTKU acCKOPOWMHOBOW KUCIOTHI (M = 176,13
2/monw) Maccoii 0,5 T, ecu 06beM pacTBopa 0,4 11, cripaBouHoe 3HaYeHne K, ackopOounosoi kucnote 8,0 10° moaw/n.

2. JIBa mpoTonuTHYECKUX Oy(pepHBIX pacTBopa ¢ pH 7 momydens! u3 pactBopoB NaxHPO4 1 NaH-PO,:
a) 0,62 monv/om® «coma» NagHPO4 1 1 monws/om® «xucnorsi» NaH2POy;
©) 0,155 monv/om® «comm» u 0,25 monb/Om® «KUCTOTHI».
K xaxmoMy pacteopy no6asuiu 0,05 mons/om® NaOH.
Paccuuraiite usmenenue pH B Kaxa10M ciydae.
Paccmorpute Mexanu3m OydepHOro IeicTBHSI.
VYkaxure HHTEpBaj (30HY) AeHCTBUS OyPEPHOH CHCTEMBI.

3. Paccuwmraiite pH u Cy+ cMeceil pacTBOpOB €1a00r0 OCHOBAHHUS U ero xJjopuaa. [Ipeamnonoxure nHTepBai (30HYy)
OydepHoro neficTBus Kax 101 cMecH. JIoNoNHUTE ClieyIoNTyIo TaOHILy.

Tabnuna. BydepHble cMecH OCHOBHOTO THIIA

OcHoBaHns Konnenrpanus Ks pKs pH Cu+ A pH
Hassamme CrpykrypHasi | OcnoBanmue, Couapb,
dopmyaa monv/om® | monv/om®
AmMuak 0,1 0,024 1,8-107°
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MeruiaMuH 0,02 0,07 50-107"

TpumeTrnamMux 0,08 0,05 74-107°
AnnnmH 0,03 0,04 41-107'°
[upuauu 0,1 0,06 16-107°

4. OcHOBHY!0 YacTh 06enKoB miaa3Mel KpoBH (90%) cocTaBisoT ansOyMuHBI B r100ynuHbL. bydepras eMKkocTs,
ompenensgeMast OeJIKaMy TUTa3Mbl, 3HAYUTENBHO BhIIIE 10 KucinoTe (By), wem mo menoun (By,). A ans6ymuaoB By = 10
MMOJTB/IMS.

Paccuuraiite CKOJIBKO MIIJTMJIMTPOB COJITHOM KUCIOTHI ¢ KOHUEeHTpauuei 0,1 M MokHO npuiuTh K 50 MJ1 KpoBH,
9TOOBI B pe3yibTaTe JeicTBUS allbOYMIUHOBOM OydepHoi cucteMbl n3MeHenne pH coctasmio 0,5 equHUIIBL.

Pexomenayemasi murepatypa

1. ®usnveckas u komwtongHas xuMus: YueOnuk / [Tox pen. mpod. A.IL. Bensesa. — M.: TDOOTAP — Meaua, 2008.- 704 c.
(Tn.10, T 11.).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u koyutongHas Xumus: Yueo. st ¢apmM. By30B U
takymeTeroB / [lon pen. K.W. EBctpaToBoii. - M.: Beicm. mk., 1990.- 487c. (IT'm.8).

3. lllapunosa C.X., Hlatanae N.®. UBanosa N.I1. Xumuueckas TepmoarHaMuka. TepMoaMHaMUKa pacTBOPOB
ANEKTPOUTOB. DeKTpoxumMust: Y4aebHoe mocodue. — Camapa: OO0 «CoxapysxkectBo [Tmocy. 2004. — 84 c.

4. Jlexuuu.

MarepuaJjbl JJI CAMONOATOTOBKH K J1a00pPATOPHOMY 3aHATHIO 9
Paznen 3. «PacTBOPHI 2IIEKTPOIUTOB. DIEKTPOXUMHUS
Tema: «KosopuMerpuyeckue onpeaeaeHus

BOl'lpOCbl AJId CaMOIIOATOTOBKH

1. OcHOBBI KOJIOpUMETPUH. VIHIMKATOPBI M UX KIACCH(PHKALHS:

- BELIECTBA, Ha 00A3aTENFHOM NPUMEHEHUH KaKUX OCHOBAHBI KOJIOPHMETPHUUECKUE METO/IBI;

- KIaccuuKauus WHAUKATOPOB, IPUMEPBl HHIHUKATOPOB.

2. KucnoTHO-OCHOBHBIE MH/IMKATOPBI:
NPHHLMIBI JIeJICHHs] HHIUKATOPOB Ha KHCJIOTHBIC M OCHOBHBIC, HA OJTHO- M JABYXIIBETHBIC;, NPHMEPBI HHIUKATOPOB.

3. OCHOBHbIE XapaKTEPUCTHKH KHCIOTHO-OCHOBHBIX HHIHKATOPOB:

- KUCJIOTHO-OCHOBHBIC NHIUKATOPHBI KaK cia0nle OJICKTPOJIUTHI, UX NOHU3AIUAA,
BBIPAXKCHUC JIs1 KOHCTAHTBI PABHOBCCHUS,

- BBIpaKEHUs i pacuéra pH B pacTBOpax KHUCIOTHO-OCHOBHBIX UHAUKATOPOB;

- CHJIOBOM TIOKa3aTeb KUCIOTHOTo HHaMKaTopa pKa, ero cBs3b ¢ TOUKO epexoaa OKpacku MHAWKATOpa U
HHTEpBAJIOM (30HOIT) Ilepexo/1a OKpacku MHAUKATOPa,

- CHJIOBOM TIOKa3aTesb OCHOBHOTO nHauKaropa pKp, €ro cBa3b ¢ TOUKOH Mepexo/ia OKpacKH HHIUKATOpa U
MHTEPBAJIOM (30HOM) Nepexoia OKPaCKH HHANKATOPA;

- onpezienienre pK KHCIOTHO-OCHOBHOTO MHMKATOPA C oMoNIbio oToanekTpokosopumerpa (PIK): 3akon byrepa-
JlambGepra-bepa, kak TeopeTHyeckasi OCHOBAa METO/Ia, SKCIIEPUMEHTAIBHO OIPEAEIIIeMble BEIMYNHBI M MX (PU3NIECKUH
CMBICJI, YCIIOBHS ONPE/ICIICHHS TIPEIENIbHOIM ONTHYECKOH UIOTHOCTH /ISl PACTBOPOB CJIA0BIX KHCIIOT U OCHOBAHHH.

4. IlpuMeHeHne NHIMKAaTOPOB:

- obsmact MIPUMEHCHUA KUCIIOTHO-OCHOBHBIX HHIUKATOPOB,

- 'paHUIbl IPUMEHUMOCTH KUCJIOTHO-OCHOBHBIX HHIUKATOPOB ITPU TUTPOBAHUU,

- IPUMEPHI UCIIOTIH30BAHUS KOJIOPUMETPHIECKIX ONPEeTICHUH B METUIIMHE U (hapMaIliu.

IIucbMeHHbIE 3aJaHNA
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1. 3anmmure cXeMy HMOHM3AIMM WHAWKATOPA-KHCIOTHI M BBIPAXEHHE AJISI KOHCTAaHTBI PABHOBECHS 3TOTO Ipolecca.
BeiBeaute ypaBHeHue ai1st pacueta pH B pacTBOpe KHCIOTHOTO HHAMKATOPA.

2. 3anumuTe cXeMy HOHHM3AllM{ MHIMKATOPa-OCHOBAHUS M BBIPaKCHHUE JJI KOHCTAHTBHI PAaBHOBECHS JTOTO Ipolecca.
Brisenute ypaBuenue ans pacaera pOH u pH B pacTBope 0CHOBHOTO HHIMKATOPA.

3. Brecure B pabounii )XypHall KpPaTKyIO 3allUCh METOAWKH BBIITOJHEHUS JTa0OPATOPHBIX PaboT, XapaKTepu3yst OOBEKT
HCCIICOBAHMA U OCHAIICHHUE. Y KaKuTe HazHadeHne npudopa O@OK u pusudeckuii CMBICI, ONpeeieMbIX UM BEeITHIHH.
4. 3anumuTe B BUAE CXEMbl AITOPUTM (OTOMETPUYECKOTO OINpPENENICHNs] KOHCTaHThl HMOHHW3AMU KHUCIOTHOTO
WHJIIKATOpa.

3agaun
1. Kucnotnsrit unnukarop ¢ pK., = 6,16 nomerien B pactBop ¢ HensBecTHbIM pH. CooTHOIIEHHE KHCIIO U OCHOBHOU
dopm coctaBuno 6,3 : 3,7. Paccuuraiite pH pactBopa u [H']. IIporHosupyiite TOUYKYy W 30HY Mepexojia OKpacKu
HHAKATOpA.
2. Kpacurens MajaxuToBbIN 3eseHbIH B OydepHoM pactBope ¢ pH = 7,5 nmokasan ontuueckyto mioTHocts € = 0,077. A

npu pH = 5,3 onrudeckas miotHocts &£, = 0,426. Omnpenenure KHCIOTHO-OCHOBHYIO IIPUPOJY BEILECTBA.

Paccumnraiite ycI0BHYI0 KOHCTAHTY HOHH3ALUH KPACUTEIIS.
[Iporuosupyiite TOUKy U 30HY IEPEX0a OKPACKH HHANKATOPA.

PexomMenayemas qureparypa

1. lapumnosa C.X., [llatanaes N.®. UBanosa WN.I1. Xumuueckast TepMoauHamMuka. TepMoIuHAMUKA PacTBOPOB
3JIEKTPOJIUTOB. DJeKTpoxumMusi: Yuedbnoe mocodue. — Camapa: OO0 «CoxapysxkectBo [Lmrocy. 2004. — 84 c.
2. Jlexuum.

MarepuaJnsbl 1Jis1 CAMONIOATOTOBKH K J1a0opaTopHoMy 3ansaTuio 10

Paznen 3. «PacTBOPHI 2IIEKTPOIUTOB. DIEKTPOXUMHUS
Tema: «KoHIyKTOMETpHYeCKHUe ONpeaeaeHus»

Bomnpocsl 1151 caMONIOATOTOBKH
1. DnexkTpoXuMus U AEKTPOXUMHUUECKUE NPOIECCHI:
- 3JIEKTPOXMMHUS KaK pazfies GU3NIeCKOi XUMHUH,
- IPOLECCHI, U3YYEHUEM KOTOPBIX 3aHUMAETCS 3JIEKTPOXUMMUS,
- JJIEKTPOXUMMUYECKUE IIPOLECCHI, X IIPAKTUUECKOE 3HAUCHUE.
2. DneKTpuyecKas IpOBOJMMOCTh PAaCTBOPOB Y/ENbHas U MOJISIpHAS (SKBUBAJICHTHAs):
- IPOBOJIHUKH 3JeKTprdeckoro Toka | u Il poxa, MexaHn3Mm 31eKTpHIecKON IPOBOIMMOCTH;
- yIIenbHas 3JeKTpUIecKasi IPOBOANMOCTD, €€ (PM3HMUECKUI CMBICII, 3aBUCUMOCTb OT Pa3HBIX (haKTOpPOB;
- MOJIIpHAs (SKBUBAJICHTHAS) JIEKTPUUECKast IPOBOIUMOCTD, €€ (PU3NYECKHH CMBICI,
3aBUCHMOCTD OT Pa3HbIX ()aKTOPOB;
- CYTh U NIPaKTHYECcKasi 3HAUMMOCTb 3aKOHa HE3aBUCUMOTO JBIXeHuUst noHoB (Komepaymr).
3. KonaykTomerpruieckue ornpeeaeHus:
- (hbU3UUECKHUI CMBICII KOHCTAHThI KOHYKTOMETPHYECKOM sueiiKy,
- (PU3UKO-XUMHUYECKUE BEJIMUMHBI, ONIPEACIsIEMbIE METOJIOM IPSIMOH KOHAYKTOMETPUH;
- CYTb KOHJIYKTOMETPUUYECKOIO TUTPOBAHUS
- IPEUMYIIECTBA U HEJOCTATKU KOHAYKTOMETPUUYECKUX METOA0B OIPEEIICHUSI.

IIucbMeHHBIE 3aJaHUSA
1. Tloxp3ysick onucaHueM Jab0paTOPHON pabOThI, COCTaBbTE CXEMAaTHYHBIN aJITOPUTM KOJYKTOMETPHIECKOTO
onpenenenus pH cpenst.
2. Bmuecute B pabounii )xypHaa 3alMCh METOAMKH BBITIOJHEHUS SKCIIEPUMEHTA U TAOJIUILY JUIsl BHECEHUS
9KCIIEPUMEHTAIIBHBIX TaHHBIX. [I0AT0TOBbTE MUIUTUMETPOBYIO Oymary.

3agaun
1. OmnpenenuTe, HA KAKOM PACCTOSHMHM APYr OT APYyra PacloiOKeHbl [IATHHOBBIE IEKTPOABI ILIOMANLI0 2 cM?,

norpyxennsie B 0,1 M AgNOs , eciu compoTuBieHHe oObeMa pacTBopa Mexniy siekrpojamu R = 100 Om u

1 1

OKBUBAJICHTHAs YJIEKTPUYECKAs IPOBOUMOCTD NIPU AaHHOM KoHueHTpauuu A, =120,4 Om~ cem? - 2—oaxet.
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2. AOCOJIOTHBIE CKOPOCTH [BH)KCHUS HMOHOB MNpPH OECKOHCYHOM pa3BEACHMHM BOAHOro pactBopa m 298,15 K
Upge =6,42-10" wu Do =7,4-10" cm?/B-c. BpluncianTe SKBMBAJIEHTHYIO 3JIEKTPUUYECKYIO IPOBOAUMOCTh
3

6eckoneyHo pazbasienHoro pactopa AGQNOs u koapdumment auddysnn. CpaBHITE UX CO CIIPABOYHBIMH JAHHBIMU.
3. MonsipHasi anekTpuueckass HPOBOIUMOCTh BojaHoro pactBopa KC/ mpu OeckoHeyHoM pasBepeHnn u 25°C

Akcro = 149.8-10* Cm - m* - monw ™" . Yucio nepenoca wona Cl” t = 0,49. Berumciure guciio nepexoca wona K+
VYxkaxure QU3NYSCKUI CMBICIT HAICHHON BETUYNHBI.
4. VienpHas snekTpuueckas nposoguMocts 0,0219 M pactsopa NH 4OH npu 18°C pasma 15-10“Om*-cn™.

IMoasmwxaocty nonos NH I u OH ~ pasupl coorserctBenno 63,6-10 u 174 .10 Cy - m* - mons ™" . Berunciure

KaXyHmyrocda CTCIICHb AWCCOLUANU, KOHHCHTPpAUK0 HMOHOB OH N . HpOBepLTe, HACKOJIbKO TOYHO pacTBOp CICAYCT
..NH,OH =1,77-10°°.

5. Bbuuciaure MoHHOE TpomsBencHue Boabl npu 18°C, ecnm ynenbHas siekTpuYeckas MPOBOJAMMOCTh €€ PaBHA

3akoHy pasBegenust OctBanpaa. K

3,8:10°Cwm / m, a nomemxroctu nowos H ~ u OH ~ coorserctenno pasuer 316 -107* u 173 -10* Cwm - m* - monw™

PexomMenayemas qureparypa

1. ®usnveckas u komwtongHas xuMus: YueOrnuk / [Tox pen. mpod. A.IL. Bensesa. — M.: TDOOTAP —  Menmua, 2008.-
704 c. (I'm.14.).

2. EctparoBa K.U., Kynuna H.A., Manaxosa E.E. ®muueckas u KoJuouaHas XuMus: Y4el. st - gpapM. By30B U
¢axymsTeros / [lon pen. K.W. EBctpaToBoii. - M.: Beicm. mik., 1990.- 487c.  (T'm.10).

3. Hlapunosa C.X., [llatanaes U.®. Msanosa W.I1. Xumuueckas TepMoanHaMuka. TepMoAMHaAMHKa PacTBOPOB
3JIEKTPOJIUTOB. DekTpoxumusi: Yuebnoe mocodue. — Camapa: OO0 «CoxapysxectBo [Lmrocy. 2004. — 84 c.

4. Jlexuumu.

MarepuaJnbl 1Jis1 CAMONOATOTOBKH K J1a0opaTopHoMy 3aHsATHIO 11

Paznen 3. «PacTBOPHI 2IIEKTPOIUTOB. DIEKTPOXUMHUS
Tema: «IloTeHHHOMETPHYECKHE OTPeIeSICHM I

Bompocs! 1J1s1 caMONIOATOTOBKH
1. Dnextpo, KiaccupUKaIHs HICKTPOJIOB U X HA3HAUCHHE:
- kiaccu(UKaIUs 3JCKTPOJIOB M0 MPHUHITUITY IPUMEHEHHs () yHKIIMOHATIBPHOMY Ha3HAYCHHIO)
- Kiaccu(UKaIKs SJCKTPOIOB CBOMCTBAM BEIIECTB, YYACTBYIOIIUX B AIEKTPOIHBIX PEAKIIUIX, U [0 YCTPOHCTBY.
- IPUMEPBI AIEKTPOJIOB TIEPBOTO POAA, 3JEKTPOJIOB BTOPOTO POJIA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX JIEKTPOJIOB
HMOHOCEJICKTUBHBIX 3JIEKTPOJIOB;
- IPUMEPbI HHAUKATOPHBIX JIEKTPOIOB ONPEICICHUS U BCIIOMOTaTEIbHBIX HJIEKTPO/IOB CPABHEHHS
- BOJIOPO/IHBIN ra30BbIi 3JEKTPOJI IIEPBOTO PO, €0 YCTPOKCTBO U YCIOBHS PabOThI C HUM,
MPEUMYIIECTBA U HEOCTATKH,
- KJIOMEJBHBIN U XJIOpCePeOpPSHBIN IEKTPO/IbI BTOPOTO POJIa, HX YCTPOWCTBO M HA3HAUCHHE;
- XMHTHIPOHHBIN OKUCIIUTEIILHO-BOCCTAHOBUTEIBHBIN 3JICKTPO/I, €0 YCTPOWCTBO, MPEUMYIIECTBA U HETOCTATKH;
- CTCKJISHHBIA HOHOOOMEHHBIH 3JICKTPO/I, €0 YCTPOHCTBO U MPUMEHEHHE, MPEUMYIIECTBA B KCILIyaTallHH.
2. [loTeHIIMOMETPHS:
- yCIOBHUS M 000pYIOBaHUE IS SKCIICPUMEHTAIBHOTO OMPEICICHUS SJCKTPOABIKYIIUX CUIT U
3JIEKTPOJIHBIX MMOTCHIHAJIOB;
- MOTCHIIMOMETPHS KaK METO]] aHAJIN3a: BO3MOXXHOCTH, TPAHHUIIBI IPUMEHUMOCTH, IPEUMYIIECTBA U HEJOCTATKH.
3. Ilorennmomerpuyeckoe onpeaenenue pH cpenbr:
- IPUHIIKT [10100pa JIEKTPOIOB JUIS ONPEACICHHS aKTHBHON KMCIOTHOCTH CPEJIbl UITH BOJOPOIHOTO ToKa3aress pH,
- IPUMEPHI TallbBAaHUYECKUX JIEMEHTOB JUIs onpeneneHus pH cpensr,
- ypaBHeHHe HepHcTa aiis moTeHIuana oTaenbHoro aekrpoaa u 3J]C rarpBaHHYECKOTO IIEMEHTa,
- ypaBuenue HepHcra-Tletepca i MOTEHIIMANIA OKHCITHTEIEHO-BOCCTAHOBHTEIEHOTO JJIEKTPO/IA.

[IuceMeHHbIE 3a1aHUSA
1. Brecutre B paboumii xypHan TaOmuily «XapakTepHUCTHKAa TaJdbBAHWYECKOTO JJIEMEHTA W3 XJIOPCEpeOpsSHOro H
XUHT'UAPOHHOI'O 3JIEKTPOJAO0B» M AOIOJIHUTEC €€ HEAOCTAIOIIMMU JaHHBIMHU,
- METOJIMKY BBITTOJTHEHHS J1a00paTOpHON pabOTHI;
- Tabiuiy JUIA 3aliCH SKCIEPUMEHTANBHBIX Pe3yIbTaTOB
2. 3anuimmTe CXeMbl UCTIONb3yEMbIX B paboTe rajJbBaHUYECKHUX DJIEMEHTOB!
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- 13 CTEKJITHHOTO U XJIOPCEPEOPSHOTO 3JIEKTPOIOB
- 13 XUHTHIPOHHOTO U XJIOPCEPEOPSTHOTO IEKTPOIOB

3agaun
1. Ilepenecute B TeTpaap U JOMOTHHUTE CICAYIOIIYIO TAOIUILY

Tabnuma. XapakTepucTHKa 3JIeMeHTa H3 BOJOPOAHOI0 U KaJIOMeJILHOI'0 YJIeKTPO/IOB

Haseanue snexmpoda Booopoonsui Kanomenvnouit

Kaaccudukanus Onextpon Il pona

3HaveHHe CTAHIAPTHOTO 0

0 o
noTeHuuasa ¢,., B (pm m060# TemmepaType)

YpaBHenue
3JIEKTPOAHOI peakuuu

O0o03HaYeHne YJIeKTPoAa

YpaBHenue
MOTEeHIMAJIA

@DyHKIMOHAJIbHOE HA3HAYCHHUE DIEeKTpoJ CpaBHEHHUS (BCIIOMOTaTENIbHBIN)

IAC ry1emenTa

®opmyJia 1js pacyera
pH cpenst

2. Berancnnre 9/1C ranbBaHHYECKHX 3JIEMEHTOB, COCTABIEHHBIX U3 BOJOPOIHOTO M HACHIIIIEHHOTO KaJOMEIHHOTO
snektpona npu 30°C, ecnmu pH Bxomsmero B Hux 6ydepHoro pactsopa 3,5; 7,0; 11,5 u 13,0. TemneparypHas
3aBHCHMOCTD CTaHIAPTHOTO MOTEHIHMAJa KaJOMENBFHOro 3JIeKTpoAa ¢ HachlmeHHbIM pactBopoM KCI Bripaxkaercs
YpaBHEHHEM:

o) =3 —7.6-107(1-25) B; 0’ =02415 B

3. CocramiieH rajbBaHHYECKHUN 3JEMEHT K3 BOJOPOIHOIO M HOPMAJIBHOIO KaJlOMEIbHOTo 3sekrpoga. DJIC

ranbBaHuueckoro anementa npu 30°C 0,506 B. Brruuciure pH, pOH, a y+ W A, PacTBOpa B BOXOPOIHOM dIEKTPOJE.
TemrmepaTypHasi 3aBUCUMOCTh CTaHAAPTHOTO MOTEHIMANA KaJoMelbHOro anekrpoaa ¢ 1,0 M pacteopom KClI
BBIPAXKAETCS yPABHEHHUEM:

o) =@l —2,4-107 (- 25) B, ol =0.2812 B

Tabmua. XAPAKTEPUCTHUKA I'TAJIbB BAHUYECKOI'O 3JIEMEHTA
13 XJIOPCEPEOPSHOTO U XUHTHUAPOHHOTO AJIEKTPOIOB

Hazeanue 3nexmpooa Xnopcepeopanslil (xc) *XuHnzuoponnwlii (x2)

OKHCIINTENHHO-BOCCTAHOBUTEIHHBIIN

Knaccuduxaims Onexrpox |l poma
ucan poa Tl port (penoxc-) eKTpos

CraHapTHBINA MOTEHIIHAT

0222 0,699
4025,3
TeMHe aTypHas 3aBUCUMOCTb
PP o 0" =% —6.4-10°(r - 25) 0! = % —7.4-10 (¢ - 25)

O6o3HaueHue IEKTPoIa
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VYpaBHEHHE AIEKTPOAHON

peakuuu
=¢° 2-10"Tlga 2,3RT
= _— . _ 0 y
VpaBHeHMe NOTeHIHATA Pxc.t = Pxc 98 Pur =Pxr+t———lga,.
_ 0 F
anekrpoxa @, B Pxc,t = Pxcit -
=¢p°  —2.10"*TpH
Pxr = Pxr v p
DyHKIMOHAJIBHOE HA3HAYEHUE BcnomorarenbHblil cTaHAAPTHBIN W3mepuTenbHbIM MHIUKATOPHBIN
3JIEMEHTa 3JIEKTPOJI CPABHEHUS 3JIEKTPOJI ONpEIENIECHUs

E=0, 0" Pue =P —P_ =Pxr —Pxc

9JIC snementa E, B
E =@y —2-10"TpH — ¢},

dopmymna ays pacuera pH - Py — Py —E a =107
cpez! PR 0 "
dopmyna 11s pacuera @ O =E+¢,

*XunruapoH (XI') — axeumonexynapnasn cmeco xunona (XH) u euopoxunona (I'X).

Dot

" 2,30F3.R = 2303:8314 — 4B (I doc =1B-A-c, 1Kn=1A4<)
96485 = K
MOJlb

PexomMenayemas qureparypa

1. dusuveckas u koutonaHas xumust: Yueouuk / [lojg pen. npod. A.Il.bensesa.— M.: [TDOTAP—Menua, 2008.-704 c.
Tn.12.).

2. EsctparoBa K.1., Kynuna H.A., Manaxosa E.E. ®u3nueckas 1 KOJUIOUIHAS XUMESL: Y4eOl. it dapM. BY30B U
¢daxynsreros / [Tox pex. K.U. ErcrparoBoii. - M.: Beicu. mik., 1990.- 487¢c.  (I'n.11).

3. Hlapunosa C.X., [llatanaes N.®. Msanora WN.I1. Xumuyeckast TepMonHaMuKa. TepMOAMHAMHIKA PAacTBOPOB
AJIEKTPOJIUTOB. DieKTpoxuMusi: YueoHnoe nocobue. — Camapa: OO0 «CompyxkectBo [Lmrocy. 2004, — 84 c.

4. Jlexuuu.
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MartepuaJnsl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 12

Paznen 3. «PacTBOPHI 2NEKTPOIUTOB. DIACKTPOXUMHUS
Tema: «OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIE CHCTEMbI H MOTEHIHAIbD

Bormnpocs! 1J1s1 caMONOATOTOBKH
1. OcoOGeHHOCTH OKUCITUTEILHO-BOCCTAHOBUTENLHBIX HIIH PEJOKC-CUCTEM, DIIEKTPOIOB, DJIEMEHTOB!
- IOHATHSL «OKHCJIUTEILHO-BOCCTAHOBUTENBHBIC PEAKIIINY, «PEIOKC-CHCTEMbBI», PUMEPHI;
- OCOOCHHOCTH OKHCIIHTEIHHO-BOCCTAHOBUTEIILHBIX WIIH PEHAOKC-JIEKTPOIOB, IIPUMEPHI PEIOKC-IICKTPOIOB;
- cXeMa, ypaBHEHHe MTOTSHIMAIONPeNeIOIero Ipolecca 1 ypaBHeHHe oTeHnunana (ypasHenue HepHera-Ilerepca)
PEIOKC-3JIEKTPOAa;
- (hakTOPBIL, BIMAIOIINE Ha BEJIUYNHY PELOKC-TIOTCHIHAIA;
- YCJIOBHSI OTIPEIeNICHUsI CTAHAAPTHOTO IOTEHIMAIA PENOKC-3JIEKTPOJa B XUMHUH, B OHOXUMUHM W MEAULUHE;
- (haKkTOPBI, BAMSIOINIME HA BEIUYNHY CTAHIAPTHOTO PEIOKC-TMIOTCHIHANA,

- 0COOCHHOCTH TalbBAaHMYECKUX DJIEMEHTOB, KOTOPBIE OTHOCATCS K PEIOKC-3JIEMEHTaM.
2. buosornyeckoe 3HaUCHHUE PEJIOKC-CHCTEM:

- IPUMEPHI PEIOKC-CUCTEM B OPTaHU3ME YelIOBEeKa, X 3HAUEHUE;

- IpUMeEpBI peIoKC-0y(epHBIX CUCTEM B OpraHu3Me 4ejoBeKa, X 3HaYCHUE.

IIucbMeHHBIEe 3aaaHUSA
1. BeiBenute ypaBHEHUE IMOTEHIMAA XHHTUIPOHHOTO PEIOKC-3JICKTPOIa MONB3YsCh H30TEPMOI OKHCIUTEIIBHO-
BOCCTaHOBHUTENFHOM PEaKIiH, BEIPAKECHUEM JUTI MaKCUMAaJIBHOM AJICKTPUIECKOH pabOoThl H ypaBHCHHEM
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHON PeaKkIiy, IPOTEeKAIONIeH MU paboTe XMHTUIPOHHOTO dJIEKTPOA.
2. BHecwure B pabounii )KxypHall METOIUKHU JJAOOPATOPHBIX PadoT.
[oaroToBbTe TAOMMIBI U1l BHECCHUST IKCHEPUMEHTAIBHBIX U PACUCTHBIX BEJIHYHH.
3. [lepenecure u3 yueOHOro mocoous kadeapsl B pabOUHii KYPHAT U 3aTIOJTHUTE TAOIHUIIBL:
«XapakTepHCTHKA PEIOKC AIEKTPOIOBY,
«XapaKkTepHUCTHKa TalbBAHUYECKUX DJIEMEHTOBY.

3amaun
1. Ha noTeHnuan cucTeM, CoJepKalinxX KACIOPO U KpaTHbIE CBsI3H, BiusieT pH cpeibl, Tak Kak BOCCTAHOBIICHUE TAaKUX
CHCTEM HJIET C Y4ACTUEM HOHOB BOJOPO/IA, HAPUMED Il XUHTHUIPOHHON PEIOKC-CUCTEMBI:

O:<Z>:O +2 H +2e¢ HOOOH

XunoH T'uopoxuron
Paccunraiire:
- IOTEHUUAl XUHTHIPOHHOIO 3J1eKTposa B 6yhepHoM pacTBope ¢ pH 5,5 npu temnepatype 25°C 1o ypaBHeHUIO
HepHncra-Tlerepca 11t XUHTHIPOHHOH PEIOKC-CHCTEMBI:

Dxr :¢’E(r_2'10_4 -T-pH

- pH u pOH cpenpl, ecnu mpu 25°C noTeHnuan XMHIUIPOHHOIO 3IEKTPO/a B Hell uMeeT 3HaueHue 625 MB.

Pexomenayemas aureparypa
1. ®wusuueckas u KoJutouaHas xumust: Yueouuk / [Tox pex. npod. A.I1. bensesa. — M.: TDOTAP — Menua, 2008.-
704c. (IT'nm.12.).
2. Esctparosa K.U., Kynuna H.A., Manaxosa E.E. ®u3uueckas u KOJUIOUIHAS XUMUs: Yued. it dapM. By30B U
¢axynsreros / [Ton pen. K.M. EBcrparoBoii. - M.: Beicm. mik., 1990.- 487c.  (I'm.11).
1. Hlapumnosa C.X., Hlaranaes U.®. MBanosa W.I1. Xumudeckas repmouHamMuka. TepMoIMHAMHUKA PacTBOPOB
JNEKTPOIMUTOB. DieKTpoxumust: YuebHoe nocodbue. — Camapa:  OOO «ConpysxectBo [Tmocy. 2004. — 84 c.
4, Jlexuuu.

21



MaTepHaJ’lbI JJId CaMOIIOATOTOBKH K J'IaﬁOpaTOPHOMy 3aHaTHIO 13

Paznen 3. «PacTBOPHI 2NEKTPOIUTOB. DIACKTPOXUMHUS
Tema: «IloTeHHUMOMETPUYECKOE THTPOBAHUE)

Bomnpocs! 1J1s1 caMONOATOTOBKH

1. OcobeHHOCTH MTOTEHIIIOMETPHYECKOTO THTPOBAHUS:

- CyTh IOTCHIHOMETPHICCKOTO TUTPOBAHHUS,

- pa3N4He B MOHATHAX TOYKA SKBHBAJCHTHOCTH (T.3.) M KOHEYHAsI TOYKA TUTPOBAHUA (K.T.T.),

- KOOPAWHATHI, B KOTOPHIX CTPOAT KPUBBIEC TOTEHIITHOMETPHYECKOTO THTPOBAHNUS, H IPUIHHEI BEIOOpa KOOPIUHAT;

- IPUMEPEI TTap MEKTPOIOB, C TOMOIIBI0 KOTOPHIX MOYKHO ITPOBECTH NOTEHIIHOMETPHIECKOE THTPOBAHHUE, OCHOBAaHHOE
Ha peakuusx a) HelTpaln3alluy, 0) OKHCJICHUS-BOCCTAHOBIICHH, B) OCaX/ICHUS;

- 0COOCHHOCTH U MTPEUMYILECTBA HEBOJHOTO TUTPOBAHUSL.

2. AMGOIHTHI KaK 00BEKT MOTEHIIHOMETPHUYECKOTO THTPOBAHUSL:

- HU3KOMOJICKYJISIpHBIE aM(OJIUTHI U X OCOOEHHOCTH,

- OeJIKM KaK IOJIMMEpHBIC aM(OIIUTBI, KUCIOTHBIE U OCHOBHBIC (DYHKIIHOHAIBHBIC IPYIIITEI OCJIKOB;

- TOHSATHUS «U303JICKTPUISCKOE COCTOSHHUEY, «MU303eKTprudeckas Touka (MOT)» amdonnra NpUMEHUTENBHO K OSJIKaM.

IIucbMeHHbBIE 3aJaHMs

1. Haueprure KpHBYI HOTCHIIMOMETPUYECKOTO THTPOBAHHUS IMOIMaM(OINTa B KOOpIMHATaX OOBEM THTpPaHTA —
BOJIOPOJIHBIN [TOKA3aTellb CPe/bl U MOSICHUTE METOIUKY onpenesieHns pK (pyHKIMOHANBHBIX TPYIIL
Ha npumepe mpocTeiielf aMMHOKHCIOTHI, IIMLIMHA (TJIMKOKOJ, aMMHO3TaHOBAas KHUCIJIOTA), 3AMHUIINTE BBIPAKEHUS

KOHCTAaHT HOHHU3aIlun OCHOBHOI U KHUCJIOTHOM (1)yHKLII/IOHaJ'ILHLIX TpyImi.

2. BHecute B paboumii )KypHaJ METOANKY BBIITOJTHEHUs JabopaTopHOH paboThl «IloTeHnmnoMeTpuyeckoe THTpOBaHUE
TJIMIMHA», OCHAIIEHHE, JKCIIEPUMEHTAIbHO OINpeAeIsieMble BEJIWYMHBI, TaONUIy Ml 3aHECEHMS pPe3yNbTaToB
JKcriepuMeHTa.  [1oAroToBBTE MIIIIUMETPOBYIO OyMary.

Pexomennyemast iureparypa

1. ®dusnyeckas u koutonaHas xumus: Yueouuk / [Tox pen. mpod. A.IL BemnsieBa. — M.: TDOTAP — Meaua, 2008.- 704 c.
(I'm.12.).

2. EectparoBa K.1., Kynuna H.A., Manaxosa E.E. ®u3nueckas u KOJUIOUAHAS XUMES: Y4el. it GpapM. By30B U
¢daxynbsreros / [Tox pen. K.W. ErctparoBoii. - M.: Beicu. mik., 1990.- 487¢c. (T'm.11,29).

3. Hlapunosa C.X., [llatanae N.®. Mpanosa N.I1. Xumudeckast TepMmonHaMuKa. TepMogiiHaMuKa pacTBOPOB
JMEKTPOIHUTOB. DIeKTpoxuMust: YuebHnoe mocodue. — Camapa: OO0 «CopapysxectBo [Lmocy. 2004. — 84 c.

4. Jlexuumu.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPpHOMY 3aHATHIO 14

Paznen 4. «Xumuueckasi KHHETUKA U KaTau3»
Tema: «OnpenesieHrne KOHCTAHTBHI CKOPOCTH XUMHYECKOH peakunm»

Bomnpocs! 1J1s1 caMONIOATOTOBKH
1. CkopocTh XMMUYECKON peakLuK KaK KHHETHYECKUI KPUTEPUil peakKIMOHHOH CIIOCOOHOCTH
- OHSATHSI MEXaHU3M PEaKIMH, CKOPOCTh PEaKIMH1, CTEIIEHb MpeBpalieHus (rryOrHa POTeKaHusl) peakuuy u
COOTHOIICHHE MEX Ty HUMHU
- (haKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKIINH, OCHOBHOM 3aKOH KHHETHKH.
2. KuneTtndeckast KiacCU(pUKAIST XUMHIECKUX PEAKIIHHI!
- HOHSTHS «IOPSATAOK PEAKIUI», KKOHCTAHTa CKOPOCTH PEaKIUN, KKHHETHIECKOE yPAaBHEHHE;
- IPUMEPBI PEAKIUH, OTINYAIONINXCS 0 KHHETHIECKOMY MOPSIIKY, M MX KHHETHUECKHE YPaBHEHUS.
3. MeTopbl orpeaeneHus NopsKa peakiiy, KOHCTaHThl CKOPOCTH PEaKIuy, TIEPHO/Ia MOTYIPEBPAILCHUS BELIECTBA:
- 0COOCHHOCTH UHTETPAIBHBIX METOJIOB OIPEAEIICHHS WU ITOTBEPIKACHHS TOPSAKA XUMHUYECKOH peaKinu:
a) METOJ| IOJICTAHOBKY (aHaIUTHYECKui), 0) rpaduueckuii MmeTon,
B) METOJI ONPE/ICNICHHS 110 TIEPUOY MTOJTYPEBPAILCHHUSI.
4. MonexyIsipHOCTh U MOPSI0K XUMUUECKOH peakLnuu:
- IOHATHUE «MOJIEKYIIPHOCTD PEaKIUN»,
- IpUMeEpBI OTHO- (MOHO-), ABYX- M TPHMOJICKYJISIPHBIX PEaKLHH,
- IPUYMHA COBIACHUS WM HECOBIIAICHHS TTOPSAAKA M MOJIEKYJIIPHOCTH PEaKIHH.
5. Peakuu croxHsIe, LIETTHBIE, POTOXUMUIECKHUE:
- (axTopHl, BAUAIOIINE HA KHHETHKY CIIOKHBIX, IIEMTHBIX M (POTOXUMHUYECKHX PEAKIIHH,
- IPUMEPBI CITOXKHBIX, IEMHBIX H (POTOXUMHYECKHUX PEAKIHH.
6. KnHeTrKa reTeporeHHbIX MpOIeCcCOoB:
- IPUMEPHI TeTEPOTeHHBIX MPOIIECCOB,
- 0COOCHHOCTH T€TEPOreHHBIX IIPOLIECCOB, MPOTEKAIOIINX B TUP(PY3UOHHOM N KHHETHYECKOW 00J1acTH;
- (hakTOpBI, BIUSIONINE HA CKOPOCTh FETEPOTEeHHBIX MTPOIIECCOB,
- QJITOPUTM YIPaBJIEHHUs CKOPOCTBIO FE€TEPOTreHHOr0 MpoIiecca.

IIucbMeHHbBIE 3aJaHUSA

1.JIns cucremaru3anny yaieOHOTO MaTepHana COCTaBbTe U 3aI0JIHUTE TaOuIy «KnHeTHIecKe XapakTepUCTHKN PEaKIHiA
B CTATHYECKUX YCIJIOBHSX», BKIIOYAIONIYI0 HH(POPMANHUIO 10 CleAyonmM Bonpocam st peakiuid 0, | u |l mopsakos:
KHHETHYECKOE ypaBHEHHE, Pa3MEPHOCTh KOHCTAHTHI CKOPOCTH PEaKIMH, BO3MOXHBIC CIMHUIIBI H3MEPEHNUS KOHCTAHTHI
CKOPOCTH pEaKkIuy, YpaBHEHHE CBS3M IIEpHOAA IIONYNPEBPAIIEHHUs BEUIECTBA C HadaJbHOM KOHIICHTpAIHUeH,
KOODPJIMHATHI, B KOTOPBIX MOTYT OBITh ITOJTy4€HBI MPSIMOJIMHEIHBIE 3aBHCUMOCTH, MTO3BOJISIOIINE ONPEAETUTh KOHCTAHTY
CKOPOCTH PeaKIy U KHHETHYECKUN TOPSI0K PEaKIIHH.

2.BHecute B paboumii )KypHaI METOJIMKY BBINOJHEHUs! JlabopaTopHOil padoTsl «OnpenesieHne KOHCTaHTbl CKOPOCTH
peaKkIMyu OKHCICHHS HOJOBOZOPOAHOW KHCIOTHI HEPOKCHIOM Bojopofa». IloaroroBsTe TabiMily I BHECEHHS
9KCTIEPUMEHTAIIBHBIX JIJAHHBIX U MUJJTUMETPOBYIO OyMary [uist ohopMIIeHUsI rpadMYeCcKUX 3aBUCUMOCTEH.

3amaun
1. Onpenenute, kKak u3MeHUTCS ckopocTh peakimu 4HC| + O, = 2Cl; + 2H>0, npoTekaroieii B ra3oBoii ¢ase,
€CJIM YBEIIMYHTh B 3 pasa: a) KOHLIEHTPAIUIO KACIOpoaa, ©) KOHLEHTPALHIO XJIOPHAA BOJOPOA, B) JaBJCHHE.

2. Cxopocts peaknuu paznoxenust N2Os B CCl4 u3ydanu, n3mepsisi 00beM KHCI0poa (X), BBIAEISIONErocs
yepe3 pasiMyHble IPOMEKYTKU BpeMeHH (t):

t, c. 600 1200 1800 2400 o
X, cM® 6,3 114 15,53 189 34,75

[Ipeobpa3yliTe KHHETHYECKOE ypaBHEHHE IIEPBOI0 MOPSIIKA, 3aMEHUB OTHOIICHIE KOHIIEHTPAIMH Ha OTHOIIICHHE
H3MePSIeMBIX 00BEMOB.

Ompenenure KOHCTAaHTY CKOPOCTH PEaKIUK Pas3iokKeHHs NEHTA0KCH/Ia IMa30Ta aHAIUTHIECKUM U rpadiuecKuM
croco6amu.

3. Koncranra ckopocru npsimoit peakumn -~ CO + Ho0 = CO2 + H»
mpu 313 K paBna 8,15:10° m®*monp ' Mun?. Peaxuus BTOpOro nopsiaka. KoHeHTpauy UCXOJHBIX BEIIECTB
COCTABIAIOT 2 MOJIbM . Uepes kakoe BpeMs IociIe Hauaaa peakiMH KOHIIEHTPAIUK PEarupyIOIIHX BEMECTB CHUZATCS
BaBoe? Kakosa Oyner koHneHTparus yepe3 30 Muna?
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4. Tpu omburennu 0,01 mons/nM° pacTBOpa MeTUIaneTara (METUIOBEIH 3(up dTaHoBo#H KucnoTs!) 0,01
MOJIb/IM® PACTBOPOM HATPHS TUAPOKCUA Hpu 25°C HOJyYHIH ClleAyIOlIUe KHHETHIECKHE JAHHbIE:

Tc 180 300 420 600
x-10°, monw 2,60 3,66 4,50 5,36

e X - KonrgaecTBo mpopearupoasirero NaOH.
PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKLMH U MOKAKUTE rpaduueck, 4To 3Ta PEaKkLyst BTOPOTro MOpsaKa.

Pexomenayemas quteparypa

1. ®dusuyeckas u koyutonaHas xumust: Yueonuk / [Tox pen. npod. AL bensesa. — M.: TDOTAP — Menua, 2008.-
704 c. (I'n.17, §§ 1-9).

2. EBctparoBa K.U., Kynuna H.A., Manaxosa E.E. ®u3nueckas u koJutouaHas Xumust: Y4eb. it GpapM. By30B U
daxynbreros / [Tox pen. K.U. EBctpaTtoBoii. - M.: Beicm. mik., 1990.- 487¢c.  (I'n.17, §§ 1-5, 7-10).

3. lllapunosa C.X., lllartanaes N.®. KuHeTnka XMMHUUECKHX peakLUi U Katanu3: YueOHoe mnocobue. — Camapa: [OY
BIIO CamI’'MY Munznpasconpazsurust Poccun, OO0 «MHcoma-ipecc». 2011. — 36 c.

4. Jlexuun.

MartepuaJnsbl AJisl CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 15
Paznen 4. «Xumuueckasi KHHETHKA U KaTalu3»

Tema: «OnpenesieHre JHEPruv AKTUBALMU U
TEeMIIEPAaTYPHOIro KO3 GUIHEHTAa CKOPOCTH pPeaKum)

BOl'lpOCbI AJId CaMOIIOATOTOBKH

1. 3aBHCHMOCTB CKOPOCTH PEaKIMU OT TEMIIEPATyphl ¥ MIPUPOJIBI PearupyromnX BEIECTB:

- sMnupuyeckoe npasmio Baat-I'odda n rpaHuIEl €ro NpUMEHNMOCTH,

- TeMIepaTypHBIH KO3(PUIHUEHT CKOPOCTH PEaKIHH.

2. MeTon «yCKOPEHHOTO CTapeHHsD» AJIsl ONIPEIeNICHUS] CPOKOB TOTHOCTH JICKAPCTBEHHOH (hOPMBI:

- TEOPETUYECKHUE OCHOBBI METOJIa U TPAHUIBI IPUMEHUMOCTH,

- oTpeniesieMble BeIUYMHBI U OCHAIIEHHE METOAA.

3. Teopuu XUMHUYECKOW KHHETHKH:

- MOJIEKYJISIpHAs! KHHETHKA, €€ IPeAMET, OCHOBHBIC HAIIPABICHUS PA3BUTHUS;

- JIIEMEHTaPHbII XUMUYIECKUH aKT, €r0 0COOCHHOCTH, MPOJODKUTEIIFHOCTD U Pe3yJIbTAT;

- TeopHst aKTUBHBIX coyaapenuii (C. AppeHHYC), OCHOBHBIC [TOJOKCHHS TCOPUU M HEAOCTATKH, (PU3UUCCKUN CMBICIT
K03((UIMEHTOB ypaBHEHHSI AppeHHyca U TIOATBEPXKICHNE HEOOXOAUMOCTH UX YUETa;

- TEOpUsI IEPEXOTHOTO COCTOSTHUS MIIM aKTHBHPOBaHHOTO KoMmIuiekca (I'. DMpHHT), OCHOBHBIE TIOJIOKEHUS TEOPUH U
3HAYMMOCTb, 3aBHCUMOCTb CKOPOCTH PEAKIUU OT SHTPOIUU aKTHBAIUH.

4. DHeprust akTHBAIIMA XUMHIECKOH peaKIun

- QHEPTrHs aKTHBALMN Kak (hyHIaMEHTaIbHOE MOHATHE TEOPHH KHHETHKH,

- BIMSTHUE DHEPTUH aKTUBAIMH HA CKOPOCTh XMMUYECKOH pEaKIiy,

- QHAINTHYECKUI METOJ OTpeAEICHNS SDHEPTUH aKTUBAIINK (METOJ OJACTaHOBKH SKCIIEPUMEHTANBHBIX TaHHBIX
B ypaBHEHHE),

- TpadUUecKuii METOJT ONIPEICTICHHS YHEPTUH aKTUBALIMH (IIEPEBOJ ypaBHEHHUS AppeHHyca B IPSIMOJIMHEHHYTO GopMmy,
KOOPAWHATHI rpaUIeCcKOi 3aBHCUMOCTH, METOANKA TPaUecKOro ONpeIeIICHI)

5. Karanm3 XuMr4eckux peaxkuuii:

- o01IMe 3aKOHOMEPHOCTH KaTajn3a,

- KaTaJu3aTopsl, UX POJb B IPOLECCE YCKOPEHUS PeaKluy;

- 0COOCHHOCTH M ITPUMEPBI TOMOTEHHO-KaTAINTHIECKNX PeaKIni,

- 0COOCHHOCTH U IIPUMEPBHI TeTEPOTeHHO-KATAIMTHUECKUX PEAKIIUH,

- OTPHUIATENBHBIA KaTaJIN3, POJIb U IPUMEPHl HHTHOUTOPOB, IMPOMOTOPOB, KAaTATUTHYECKHX SI/I0B;
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IIncboMeHHbIE 3a1aHUS

1. Brecute B paboumii )KypHaJ aJTOPUTM BHIITOTHEHHS PaOOTHL,
MOATOTOBBETE TAOJIHMILY [UIsl BHECCHUS PE3yIbTaTOB pabOTH U MIJUTUMETPOBYIO Oymary.

3agaun

1. CkopocTh XMMUYECKOI peaKlliy yABauBaeTcs IpU yBeIMueHuy TeMnepaTypsl Ha 10°C. Paccuuraiite
3HAaYCHHE SHEPTHH aKTUBAINH, IIPH KOTOPOM 3TO YTBEPKICHHE BBHIIOIHIACTCS B HHTEpBaje Temreparyp 295 — 305 K.

2. 3aBHCUMOCTH CKOPOCTH HEKOTOPOU PEaKIHH MEPBOTO MOPSAIKA OT TEMIIEPATyPhl OMIUCHIBACTCS YPaBHCHHEM
AppeHuyca co CIeqyoIMMH 3HAYCHUSIMI KOHCTAHT: SHeprus aktuBarmu E,=104,5 kJ{x/mMonb,
HpeI3KCIOHEHINANbHBIA MHOXkHUTEIb A=5-10%3c"!. Onpenenute Temneparypy, Ipu KOTOpOii epUO IOdypacana
BellecTBa paBeH: a) 1 MuH., 0) 30 mHAM.

3. BelumciuTe KOHCTaHTy ckopocTu peakuud Hz + I; — 2HI npu Temneparype 420°C, eciiu KOHCTaHTHI
CKOPOCTH 3Toi peaxiuu 1pu Temneparypax 410 u 443°C coorsercrsenno pasusl 0,066 u 0,375 ¢, Uemy pasHa
SHEprys aKTHBAIMK 3TOW peaklny B yKa3aHHOM UHTepBaie Temrepatyp? [Ipu perieHnn 3a1auu UCoNb3ynTe
aHAJUTUYECKUI U TpaduuecKuii MeTo bl

PexomMenayemas qureparypa

1. ®usnveckas u komwtongHas xuMust: YueOrnuk / [lox pen. mpod. A.IL. Bensera. — M.: TDOTAP — Menua, 2008.- 704

c. (ITm17, §§10-14.T'n.18).

2. EctparoBa K.U., Kynuna H.A., Manaxosa E.E. ®muueckas u KoJuouaHas XuMus: Y4el. st gpapM. By30B U
¢axynsreroB / ITox pex. K.W. EscrparoBoii. - M.: Beicm. k., 1990.- 487¢c.  (I'n.17, §§ 6,11,12. T'n.18).

3. [Hapumnosa C.X., llatanaes U.®. KuneTrika XMMHUYECKUX peakiMid ¥ katanu3: YuebHoe mocobue. — Camapa: [OY
BIIO CamI’'MY Munznpasconpazsurust Poccun, OO0 «MHcoma-mipeccy. 2011. — 36 c.

4., Jlexuum.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 16

Paznen 5. «lloBepXxHOCTHBIE SIBICHUS
Tema: «AacopOumsi Ha MOJABUKHBIX TPaHULAX pa3aena a3y

BOHPOCLI JJIsA CAMOIIOATOTOBKH

1. MoBepxHOCTHBIE ABNCHUS:

- IPUMEPHI IOBEPXHOCTHBIX SBJICHUH U NPUYHHBI UX BO3SHUKHOBEHMS,

- MOBEPXHOCTHAS dHEPTHs U e€cBa3b co || 3akoHOM TepMoIITHAMUKH,

- XapaKTepUCTHKH yIEIEHOMN MOBEPXHOCTH TUCTIEPCHBIX CHCTEM,

- BHEPTEeTUIECKOE U CHIIOBOE BBIPAKECHHUS (PU3MUECKOTO CMBICIIA TOBEPXHOCTHOTO HATSKCHHUS,

- 3aBUCUMOCTb NIOBEPXHOCTHOTO HATSKEHHSI OT TEMIIEPaTyphl, IPUPOABLI IPAaHUYAIUX CPEJ], IPUPOIBI U KOHIEHTpalUu
PacTBOPEHHBIX BEILECTB,;

- CyTb CTaTUYECKUX, NOTYCTATUYECKUX U AMHAMHUYECKUX METOA0B U3MEPEHUs TOBEPXHOCTHOTO HATSKEHMUS,

- CTAJIATMOMETPUUYECKHUH METO ONPENIENEeHUS IOBEPXHOCTHOTO HATSHKEHUSL.

2. [1AB, [IMAB, TI1B:

- IPUHITUIIBI IeJICHUS BEIIECTB Ha MOBepXHOCTHO-akTUBHBIE (ITAB), moBepxHOocTHO-nHaKTHBHEIME ([TM1AB),
noBepxHocTHO-HHIUpeppenTHeie ([IMB) 1 mpuMeps! BeImecTs;

- ocobernHoctu crpoerus Moiekyn [IAB, [IMAB, ITMB, 3akoHOMEpHOCTH UX OPHUCHTAIINH Ha TpaHUIle pa3nena a3 u
BO3ACUCTBYSI HA TIOBEPXHOCTHBIC CBOWCTBA;

- TIOBEPXHOCTHAsI aKTUBHOCTH BEIIECTBA, KOJIMYCCTBEHHAS XapaKTEPUCTHKA U IPAKTHUECKOE OIIPEICICHNUE;

- npaBwio Jrokio-Tpaybe u ero odpaieHue,

- 3HAYUMOCTb IIOBEPXHOCTHBIX SIBJICHHI /11 (hapMaleBTHYCCKON HAYKH U MPAKTUKH.

IIucboMeHHbBIE 3a0aHUA

1. Braecure B pabounii *KypHaJ IJIaH BBITOJHEHUS J1a00paTopHON padoTel «V3ydeHne ancopOLuy MacIssHON KHCIOTHI
Ha IPaHuIle PacTBOP-BO3AYX», OATOTOBLTE MIJUITUMETPOBYIO Oymary st rpadukoB.
2. Hauepture Tabiuily 1/l BHECCHUS PE3YNILTATOB DKCIIEPUMEHTA U PacyETOB.

3amaun

1. Ins mucriepCHBIX CHCTEM XapaKTepHO CaMOIIPOM3BOJIHOE YKpyIMHEHHe yactun. OnpenenuTe, Kak U BO CKOJIBKO pa3
WU3MEHHUTCS 3amac CBOOOJHOIM AHEPrHMM BOASHOIO TyMaHa NPU YBEJIMYEHHWH pajJiyca ero 4YacTHI[ B pe3yJbTaTe
KoasecteHuy (cnusuue kanenb) ot 108 cm mo 10 M mpu 17 °C.

2. Ilpn m3yyeHuH mpoliecca aJcopOIMU JIEKApCTBEHHOTO BEIIECTBAa Ha IPaHHUIE pasjielia BOJa-BO3AYX C IOMOIIbIO
CcTajarMoMeTpa ObUIH TOJTYYEHBI CIIEYIOIIME SKCIIEpPMMEHTaNIbHBIE JaHHbIE IPH TemrepaType 24°C:

Konuentpanus, MOJb- ! 0 0,1 0,2 0,3 0,4 0,5

Yucno xamneib 5 6 7 10 12 14

Tosepxuoctroe natsikerne soxsr 71,97 -10 2 H - m™ npu 25°C w 72,75-10 2 H - m™" npu 20°C.

MeToI0M HHTEPIOJSINA CIIPABOYHBIX JAHHBIX PACCUYUTANTE MMIOBEPXHOCTHOE HATSXKCHHE BOJIBI IPH
TeMIepaType 3KCIEePUMEHTA.

[IpuHUMas IIOTHOCTh PACTBOPOB PaBHOM MIOTHOCTH PACTBOPUTENS, pacCUUTAITE OBEPXHOCTHOE HATSKEHUE
PacTBOpPOB JIEKAPCTBEHHOTO BELECTBA.

[ocTpoiite n30TEpMY NOBEPXHOCTHOIO HATsKEeHUS U onpeaenute, k [IAB wiu [IMAB oTHOCUTCS naHHOE
JIEKapCTBEHHOE BEIIECTBO.

[IpuBennTe KOHKPETHBIE IPUMEPHI TTOAOOHBIX BEIIECTB.

Pexomenayemas quteparypa
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1. ®usnyeckas u KoyutonaHas xuMust: Yueouuk / ITox pen. mpod. A.IL Bemsiera. — M.: TDOTAP — Menua, 2008.- 704

c. (I'm.19, §§ 1-4. T'n.20, § 2).

2. Eecrparosa K.1., Kynuna H.A., Manaxosa E.E. ®u3ndeckas v KOJUIOWAHAS XUMUS: YueO. st GpapM. By30B U
¢axynsTeros / [Tox pex. K.U. EsctparoBoii. - M.: Beicmn. mik., 1990.- 487c.  (I'm.19, § 1. Tm.20, §§ 1,2).

3. Hlapunosa C.X., [llaranaeB N.®D. ®u3nko-XuMIsI MOBEPXHOCTHBIX ABIICHUNA: YUeOHO-MeTOIIecKoe mocobue. —

Camapa: OO0 «CamJIrokcIIpunaT». 2012. — 43 c.

4. Jlekuuwu.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOpHOMY 3aHATHIO 17

Paznen 5. «lloBepXxHOCTHBIE SIBICHUS
Tema: «Onucanue agcopouUn ypaBHEHUSIMM))

Bonpocs! 1151 caMONOAT0TOBKH

1. Nzotepma ancopOuuu I'nbdoea:

- ypaBHeHue ancopOuuu ['ndoca (GopmynsipHas 3amuck, rpaduyeckoe n300pakeHne, rpaHUIbl IPUMEHHUMOCTH);

- CBSI3b MIOBEPXHOCTHON aKTUBHOCTH BEIIECTBA C BEJIMYMHOHN €ro afcopOuum;

- XapakTep U3MEHEHUS IOBEPXHOCTHOTO HATSKEHUS, TOBEPXHOCTHOM aKTHBHOCTH, BEJTMYUHBI a/ICOPOIIMHU TIPH
n3MeHneHuu koHnentpanuu [1AB, I[TMAB, T1MB.

2. N3otepma apcopbunu Jlenrmiopa:

- ypaBHeHHE ancopbunn JleHrmiopa (popMmyIsipHas 3amuch, Tpadrdeckoe H300pakeHne, TPAaHUIB IPUMEHIMOCTH);

- (hu3MUECKUI CMBICH M €AMHUIIBI I3MEPEHNUS KOHCTaHT ypaBHEHUs JIeHrMIopa,

- CBSI3b KOHCTaHTHI paBHOBECHS aJCOPONMOHHOTO MpOLEcca CO CTETEHBIO CPOACTBA afcopbaTa K aicOpOCHTY;

- CBSI3b BEJIMYIMHBI IPEAEIBHOM afcopOINH ¢ yAeIbHOM NOBEPXHOCTHIO aAcOopOeHTa.

3. Ompenenenne pazmepos Monekyisl [IAB 1 mapaMeTpoB aJIcOpOIIMOHHOTO CIIOS:

- IPEANOCHUIKH, OCHOBHBIE TIOJIOKEHHUS M IPAKTUYECKasi 3HAYMMOCTb TEOPUH MOHOMOJIEKYJISIPHOH ajcopOouuu
(JTerrmtop);

- BBIBOJL (QOPMYJI JIsl pacy€ra TOJIIMHBI aICOPOIIMOHHOTO CJI0s (AJIMHBI MOJIEKYJIBI) U
IUTOINAAN, 3aHMMaeMoi Mosiekynoil [IAB B moBepXHOCTHOM cioe (TIJIO0IIa b MOIEPEUHOT0 CEUEHHUSI MOJICKYJIBI).

IIucbMeHHbIE 32 JaHUA
1. Tepesemute ypaHenue JleHrMiopa B NpAMOIUHEHHYIO (OPMY M 3aMMIINTE yPABHEHHUS MPAMBIX.
2. 3anumiuTe aNrOpPUTM OMNpe/eseHNs KOHCTAHT ypaBHEHHi MPAMOTMHEHHBIX 3aBUCHMOCTEH.

3agauu

1. Paccuwuraiite ancop6uuto (I') no ypaBuenuto 'u66ca miis 0,1 M pacTBOpOB ClienyIOIINX OPraHUYECKUX KUCIIOT, €CIIN
MMOBEPXHOCTHAsI aKTUBHOCTh MMeeT 3HaueHus: npornuoHoBast 0,085; H-macnsnas 0,29; H-BanmepuanoBas 0,89; H-
KanpoHoBast 2,4; H-rentunosas 7,6 H-wm?/kmons. Onpenenurte cpepHee 3HaueHHe kodhduiuenta npasuia J1oKiIo-
Tpaybe. Ykaxure XapaKkTep CBS3H MOBEPXHOCTHON aKTHBHOCTH OPTaHIMYECKUX KUCIIOT C BETMYNHON aicopOIuu

2. TloBepXHOCTHOE HaTsKeHKe Boabl o = 73,05-10° H/m, nna 20%-Horo pactsopa cepHoil Kucnotsl (p = 1,143 2/cm®)
o =75,2-10" H/u. Paccuuraiite Benuuuuy yaeabHOH aacopouuu (B kmoan/m?) npu 18°C. Cuenaiite BeiBos, k [TAB unu
[N AB cnemyet oTHECTH CepHYIO KACIOTY. OOBSICHUTE IPUUYHHY.

3. IMonp3ysice ypaBHeHHEeM JIeHTMIOpa BBEIYUCIIHTE BETHUUHY afgcopOmun mpu 292 K i cneayromnx KOHIIEHTPAIIA
PAcTBOPOB M30aMUJIOBOrO cupta (kmons/m °): 0,1; 0,3; 0,6, ecliu 3HAUEHUs KOHCTAHT ypaBHeHus 8,7-107° kmonb/mM? 1
42. YxaxxuTe XapakTep BIMSHHA KOHIEHTPAIIMM pacTBOpa Ha BENMYMHY aJcopOuuy.

4. Borumcnure JuHY MOJEKYJIbl ( l.) MacisHOW KHMCIOTHI HAa MOBEPXHOCTH paslielia BOAA-BO3MYX, €CIH ILIOINIA/b,
3aHMMaeMasi OJIHOM MOJIEKYJION B TIOBEPXHOCTHOM ciloe  Su=3,2-101% m?, p =978 kr/m®, M = 88.

Pexomenayemas aurepatypa

1. ®dusnyeckas u koyutouaHas xumust: Yueouuk / [Tox pen. mpod. A.IL Bensiea. — M.: TDOTAP —  Menua, 2008.-
704 c. (I'n.19, §§4,5. IT'n.20, § 3).

2. EecrparoBa K.1., Kynuna H.A., Manaxosa E.E. ®u3nueckas v KOJUIOUAHAS XUMES: Y4el. it GpapM. By30B U
¢dakynpreroB / [log pen. K.W. Esctparosoii. - M.: Beicmr. mik., 1990.- 487c.  (I'm.20, §§ 3,4).

3. lllapunosa C.X., lllaranaes N.®. ®u3nko-x1uMus MOBEPXHOCTHBIX SIBJICHUN: Y 4eOHO-METOIMUECKOE 1Tocobue. —
Camapa: OOO «CamJIrokcIIpunT». 2012. — 43 c.

4. Jlexuumu.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOpHOMY 3aHATHIO 18
Paznen 5. «IloBepxHOCTHBIE ABJICHUS»
Tema: «AncopOuusi Ha HeMOABUKHBIX IPAaHULIAX pa3jea a3y

Bonpocs! 1J15 caMonoAroToBKH
1. OcHOBHBIC IOHATHS TEMBI:
- HOHSATHUS «aJICOPOIMY», «ancopOTHBY, «ancopbaT», «acopOEeHT», «paBHOBECHAsT KOHIICHTPALUS;
- CMOCOOBI KOJIMYECTBEHHOTO BHIPKEHHS aJICOPOIIMU Ha TBEPJOM aJCOPOEHTE, pa3MEPHOCTb U €MHUIIEI H3MEPEHHS
BEJINYMHBI 1COPOLIUH.
2. 3aKOHOMEPHOCTH aJcoOpOLMH Ha TBEPABIX aJcOpOEHTaX:
- 0o0mre 3aKOHOMEPHOCTH MOJIEKYJISIPHOM a/IcOpOIMK 13 PaCTBOPOB Ha TBEPAIBIX aCOPOCHTAX.
- npaBuiIo ypaBHUBaHUs nossipHocteit (I1.A. PeOuniep) u npuMephl NCTIONB30BaHMs €ro IpU noabdope axcopOeHTa.
- 0COOCHHOCTH afCcOPOINH Ha TIOPUCTHIX aICOPOCHTaX, MPUIHHBI oOparieHns npasmia Jioxmo-Tpayoe,
- CBSI3b BEJIMIMHBI aICOPOINH C YAETbHON IIOBEPXHOCTHIO a/ICOPOCHTa,
- KOHCTaHTa aZCOPOIIOHHOTO PaBHOBECHS KaK BRIpaYKCHHE CPOJICTBA afcopOarTa K acopOeHTy,
3aBUCHMOCTDh KOHCTAHTHI OT DPAa3IMYHBIX (PaKkTOpOB;
- TeopHH NOTNMOITeKYIsIpHO# ancopOrwm M. IMomsau u BOT (C. bpynayap, I1. Ommer, E. Temrep).
3. Maremarnueckoe onvcaHue npolecca aacopOonny Ha TBEPAOH MOBEPXHOCTH:
- ypaBHeHHe JIeHrMIOpa ¥ ero npuMeHeHHe JUTs OMMCaHus poLecca aJcopOuny Ha TBEPJOH MOBEPXHOCTH,
- ypaBHeHue Dpeiinanuxa (GpopMyssapHas 3anuch, GU3NICSCKUAN CMBICT BEIUUUH, TpaduuecKoe H300paKeHuUE,
IpaHUIbl TPUMEHHMOCTH),
- nuHeliHast popMma ypaBHeHust Opelinanixa u rpadUuecKuil METOT ONPE/ICIICHHS €ro KOHCTAHT.
4. 3HayeHue MOJIEKYIAPHOH aJcopOLuu:
- TPaKTUYECKOE MCIOJIb30BaHUE aCOPOLMOHHBIX ITPOIIECCOB,
- TIPUMEpHI UCTIONB30BAHMS MOJIEKYJISIPHOH ancopOruy B papMarieBTHUECKOM MPAKTHKE.

ITucbMeHHbIE 32JaHUA
1. TlonroroBbTe pabo4Mii )KypHAII K BBIIOJIHEHUIO paboThl «/3ydeHue ancopOLuM yKCYCHON KHCIIOTHI Ha yIiie
(3amuInuTe MIaH BBHIIOIHEHUS! pa0OThl, OCHOBHBIE JIETaIM METOJUKH, TIOATOTOBLTE MUJUTUMETPOBYIO Oymary).
1. Haveptute TaOmuily [Uisi 3aHECEHUS PE3YJIbTATOB YKCIIEPUMEHTA.
2. CocraBbTe aIrOpPUTM Ja0OPaTOPHOH pabOTHI B BUIE CXEMBI.

3amaun

1. Onpenenure rpaduyecku koucTantsl K u 1/n B ypapHenuu ®@peitnaauxa A = x/m = K-¢ U3 CIEeAYIOUINX
JTAaHHBIX:

103, MMOIB/MIT; 18 31 62 126

X/M, MMOJIB/T: 0,446 0,624 0,801 1,110

3anumure ypaBHEHHE aAcopOUMM M, TOJB3YSICh MM, PacCUMTalTe BEJIMYMHY ancopOuuu (B Moav/2) TpU
paBHOBECHOH KoOHIIeHTpammu aacopodara 0,050 Mosib/i.
2. Iosepxuocts 1 r apesecHoro yras 1000 Mm% Paccuuraiite, ckonbko nuTpoB amMuaka npu 25°C 1 1 aT™ MoOxeT
a7copOMPOBATHCS HAa TOBEPXHOCTH 45 T YT, €CJIN IOBEPXHOCTH MOJHOCTHIO MOKPHITA, a THAMETP MOJIEKYJIBl aMMHaKa
3-108 om.

Pexomenayemas aurepatypa

1.Ousnveckas u kowounHas xumust: YueOnuk / [Tox pea. npod. A.I1. Bensiea. — M.: TDOTAP —
Menua, 2008.- 704 c. (I'n.20, §§ 4, 5).
2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®u3ndeckast n KoyutonHast Xumus: Y4e0. s
(dhapm. By30B u dakynsreros / [Tog pea. K.U. EBctpatoBoii. - M.: Beicmr. mik., 1990.- 487c¢.
Tn.20,§4).
3. lllapunosa C.X., lllartanaes N.®. ®u3nko-xuMus MOBEPXHOCTHBIX SBJICHUN: Y 4eOHO-METOIMUECKOe 1Tocobue. —
Camapa: OOO «CamJIrokcIIpunT». 2012. — 43 c.
4. Jlexuuu.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOpHOMY 3aHATHIO 19
Paznen 5. «IloBepxHOCTHBIE ABJICHUS»
Tema: «Xpomarorpadusi. MonooOMeHHast agcopouus»

Bomnpoch! 17151 caMONOATOTOBKH

1. Xpomarorpadus u KIaccupuKaIys XpoMaTorpauIeckux METOI0B:

- XxpoMarorpadus KaK QI3UKO-XUMHUIESCKAN METO/T aHAJII3a,

- KaccuduKanus XpoMaTorpadMIecKiX METOIOB [0 arperaTHbIM COCTOSIHUSAM pa3esieMOil CMECH M TIOTJIOTHTEILS
(ra3oBasi M )KUJIKOCTHAs),

- KJaccudukalys XxpomarorpaguIeckux METOJIOB 110 MEXaHU3MY B3aMMOJCHCTBHS pa3ZeIseMbIX BEIIECTB C TBEPHOI
¢aszoit (agcopOLMOHHAs, pacnpeleNuTe b Has1, HOHOOOMEHHas!, 0Ca04Hast),

- KIaccuduKkays XxpoMarorpaguueckKux METOOB 110 TEXHUKE BHIOJIHEHHS (KOJIOHOYHAs, IFIOCKOCTHAS,
xpomarorpadust Ha Oymare, TOHKOCJIOWHHas),

- KIaccuduKams XpoMarorpaguIeckux METOI0B 10 croco0y xpomarorpaduposanus (GpoHTanbHas,
BBITECHUTENIBHAS, JJIIOCHTHA),

- KIaccuUKaLus XpoMaTorpadMIecCKHX METOAOB MO LENH OCYIISCTBICHU (aHATUTHIECKas, IPEIapaTUBHAs).

2. Perucrpauus pe3yapTaToB XpoMarorpaduueckoro aHaiIn3a:

- XpoMaTorpaMMa BHYTPEHHSIS H BHEILHSS,

- OCHOBHBIE XpOMAaTOrpapIecKHe mapamMeTphl,

- mokasatesb R (hakrop yaepkuBaHus) B XpoMaTorpaduu, ero onpeneiaeHne, NpakTHIecKoe HCIoIb30BaHue,
BO3MOXHOE 3HaUCHHUE U 3HaYECHHE, COOTBETCTBYIOIEE HAMIYUIIEMY Pa3AeIeHHUIO.

3. MoHooOMeHHas xpomaTorpadusi:

- 0OMEH MOHOB KaK OCHOBa HOHOOOMEHHOU XpoMaTorpadum,

- U30MpaTEeNLHOCTH HOHHOH afncopOumnu, npasuio [lanera-dasiHca U Jpyrue SKCIepUMEHTaIbHbIE 3aKOHOMEPHOCTH;

- ypaBHeHHe HHUKOIbCKOTO, KOJIMYECTBEHHO XapaKTepH3yIolliee MEPBUYHBIE TPOIIECCH TPH HOHOOOMEHHOM
Xpomarorpapuu;

- KOHCTaHTa NOHHOTO OOMEHa KaK XapaKTEepPUCTHKa CPOACTBA HOHUTA K OOMEHHBAIOIMMCS HOHAM.

4. loHuTHL:

- IpUpOJia NOHOOOMEHHBIX MaTEpUaJIOB — HOHHUTOB,

- KJIaccuuKaIys HOHUTOB TI0 MPUPO/IE HOHOTEHHBIX IPYII (KAaTUOHUTHI, aHUOHHUTHI, aM(OJIUTHI);

- KJIaccuuKalys HOHUTOB TI0 CTPOCHUIO Kapkaca (IIOpUCTHIE, TeleBhIC);

- OCHOBHBIC I1I0KA3aTCJIN HOHUTOB,

- METOBI ONPEICTICHHS CTATUCTHYECKONH 0OMEHHOH EMKOCTH HOHHTOB,

- QHATUTUYECKUI U TpadUueCKUil METO/IBI ONpeeIeHHs TMHAMUYECKOl OOMEHHO EMKOCTH HOHUTOB.

5. IlpakTryeckas 3HAUUMOCTb XpoMaTorpaduu:

- IpUMEpPBI UCTIOIB30BaHMS XpOMATOrpaduueckux METOIOB HCCICOBAHNUS B (hapMalyy, MEAULNHE, XUMHH.

IncbMeHHbIe 3a1aHus

1. Baecute B pabouuii )KypHaa METOIUKH JJAOOPATOPHBIX PaboT:
1). MoHHbIif 0OMEH Ha aHHOHUTE U KaTHOHUTE. 2). XpomaTorpapuuecKkuii aHaInu3 Ha KOJIOHKE.
3). BeprukanbHas xpomarorpadus Ha Oymare. 4). PagnanpHas xpomarorpadus Ha Oymare.

2. [lepenecute B paboumii xKypHaaI pucyHkH 1,2.

3agaun
1. Hanumiure cxemy peakuuu ooMena noHos Ca?* u3 moussl Ha MoHBI Na* U3 pacTBOpa €ro cONM W BHIpAKEHHE TS
KOHCTaHTHI paBHOBecHs 3Toil peakiuu. Onpenenure rpadpuueckl ¥ aHATUTHYECKH KOHCTAHTY MOHHOTO oOMmeHa, K, B
ypaBHeHnu Hukonbckoro B.I1. o cinenyronmm dKCepuMEHTAIbHBIM JaHHBIM:

Konuentpanus noHos B pacteope (c-10%, kmomnb/m3):

Na* 3,26 6,60 13,80 21,25 38,41 65,19
Ca? 37,84 36,72 34,62 31,87 26,16 17,10
KonnuecTBo copOupoBaHHEIX HOHOB (X 10°, kKMOJIB/KT):
Na* 0,28 0,60 1,20 1,89 3,18 7,62
Ca? 39,72 39,56 39,40 38,93 38,68 37,40

Vxkaxure (I)I/ISI/I‘-IGCKI/H‘/'I CMBICJII Hal\/’IlleHHOI\/’I KOHCTaHTBI, OTHOCHUTECJIBHOC CPOACTBO 06MCHI/IB3.IOH_H/IXC$[ HNOHOB K MOHUTY.
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1. Yepes kom0HKY ¢ 5 r kaTnonuTa nporyctunyu 500 mi 0,05 H pactBopa conm kanbius. [Ipu onpeznenenun nona Ca?*
B DJII0ATE B MOPIFSIX IO 50 MJIT OTYYHIIN CIIEAYIONINE ero KoHeHTpanuu (B r-3k8/1): 0,003; 0,008; 0,015; 0,025;
0,04; 0,05. Ompenenure quHAMHYECKyI0 0OMeHHYI0 éMKOCTh (JJOE) katnoHnuTa mo nony Ca?* aHATUTHYECKUM U
rpad)UIeckuM METOIaMH.

Pexomennyemasi iuteparypa

1. ®dusnyeckas u KoutonaHas xumust: Yueonuk / Ilox pen. nmpo¢. A.Il. bensiesa. — M.: TDOTAP — Menua, 2008.- 704 c.
(T'n. 20,§ 6.Tm. 21, §§ 1-5).

2. EBctparoBa K.U., Kynuna H.A., Manaxosa E.E. ®u3nueckas u koJutouaHas XuMust: Y4eb. it GpapM. By30B U
daxynbreros / [Toa pen. K. EscrpaToBoii. - M.: Beicur. k., 1990.- 487¢c. (I'm. 20, § 5. T'm. 21,§§ 1-7).

3. Hlapunosa C.X., [llaranaeB N.®D. ®u3nko-XuMIsI MOBEPXHOCTHBIX ABIICHUNA: YUeOHO-MeToIIecKoe mocobue. —
Camapa: OO0 «CamJIrokcIIpuaT». 2012. — 43 C.

4. Jlexuun.
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Martepuansl 1Jis1 CAMONOATOTOBKH K J1a0opaTopHoMy 3aHsATHIO 20

Pasnen 6. «/lucniepcHbie cuctembl. [loiydeHue, yCTOHYNBOCTE M KOATYJISIIIHS
Tema: «IlojryueHue ¥ CBOMCTBA KOJJIOMJIHBIX PACTBOPOB»

Bonpocs! 1J15 caMonoAroTOBKH
1. OGmas xapakTepUCTHKA TUCTIEPCHBIX CHCTEM:
- KOJUIOM/THOE COCTOSIHHE BEIIecTBa (YJIbTPaMUKPOTeTePOr€HHOCTD, JUCIIEPCHOCTD, MOJIHIUCIEPCHOCTS),
- KJIacCU(MKAIMN TUCTIEPCHBIX CUCTEM.
2. MOJ'IeKy.TIHpHO'KI/IHeTI/ILICCKI/Ie CBOICTBa JUCIICPCHBIX CUCTEM:
- CXOJICTBO M OTJMYHUE MOJIEKYJISIPHO-KMHETUYECKUX CBOMCTB PACTBOPOB HHU3KOMOJICKYIISIPHBIX
BEIIIECTB
U KOJUIOUJHBIX,
- yYpaBHEHHs, OMHCHIBAIOIIME OpPOYHOBCKOE IBIKCHHE, UG Y3HI0, OCMOTHYECKOE JIaBJICHHE
JUCIICPCHBIX CUCTEM.
3. OnTuyeckue CBOMCTBA KOJIJIOUAHBIX CUCTEM.
- 0COOCHHOCTH ONITHYECKUX CBOMCTB ANUCTIEPCHBIX CHCTEM, IPHIMHBI X MPOSBICHUS
- CYIIIHOCTh U HAa3HAYCHNE ONITHYECKUX METOJIOB UCCIIEOBAHMUS KOJIJIOUIOB.
4. CTpoeHue KOJIJIOUTHON MUTIEIUIBI:
- MUICIUEIpHAsA TCOPUA CTPOCHHA KOJIJIOWJIHBIX PACTBOPOB,
- IPUYUHBI BOSHUKHOBCHU A I[BOfIHOFO QJICKTPHUYCCKOI'O CJI04 Ha I'paHUIIC TBépIIOG TCJIO —
KHUIAKOCTB,
- m3bupatenbHas aacopOIrs HOHOB KaK MPUYMHA BOSHUKHOBEHHUS ITOBEPXHOCTHOTO 3apsi/ia,
- COCTaBHBIC 4aCTHU KOHHOHHHOﬁ MHICIIIBI (arperaT, Aapo, 4aCTula, MI/II_IGJ'IJ'Ia).
3. MeTroapl NOJy4eHUs U OYUCTKU KOJUIOUJHBIX CUCTEM:
- AUCTIEPrallMOHHBIC U KOHACHCAIMOHHBIC METOAbI IMTOJTYUCHUA J'II/IO(l)O6HI)IX KOJIJIOUWAHBIX CUCTEM, IIPUMCEPBI;
- HENTH3aLUs KaK METOJ ITOJTyICHHUsI KOJUIOMIHBIX PAacTBOPOB (CyTh, HENTH3AaTOPHI, IPAHUIIBI TPUMEHUMOCTH),
- HOJTyYeHHE THOPHUIbHBIC KOJUIOUAHBIX CHCTEM,
- IMAJIN3 ¥ SJIEKTPOAHNANIN3 KaK METOABI OUYMCTKH KOJJIOUIHBIX PACTBOPOB (CYTh, IPaHMIBI IPHMEHIMOCTH)
- unpTpanmsa 1 ynpTpadUIbTPALU KaK METOABI OYUCTKU KOJJIOUIHBIX PACTBOPOB (CYTh, IPaHUIIBI IPUMEHUMOCTH).
5. CMauuBaHue:
- XapaKTEpUCTUKA SIBJICHUS,
- N30MPATENTLHOCTh MHBEPCHS CMAYMBAHM,
- MHBEPCHUS CMauyMBaHUs,
- UCTIONIb30BAHME SIBJICHNSI B METOJIaX OYHCTKH U Pa3JeNeHNU,
- (hIOTAIIMOHHBIE TIPOLIECCH B XMMUKO-(hapMaleBTHIeCKOM IIPOU3BO/ICTBE.
6. IlpuMeHeHne KOJUIOUTHBIX CHCTEM B (hapMarivm.

IIucbMeHHBIE 3aJaHUSA
1. Brecure B paboumii )KypHaI METOIUKH JTaOOPATOPHBIX padOT
2. YkaxuTe KIacCu()UKAIMOHHBIE TPU3HAKH CIIOCOOOB MOJYUYEHHS KOJUIOMIHBIX PACTBOPOB.
3. K pabore 4 «Ilonyuyenune 30ms okcuma mapranna (IV)» , monp3ysack qaHHBIME 00 00bEMAax M KOHLEHTPAIMIX
pacTBOPOB NepMaHTaHaTa KaJius ¥ THOCYIb(arta HaTpusl, PACCYUTANTE KOJMYECTBA BELIECTB, BCTYNAIOIIUX B PEAKIIUIO,
U ONIpeJIeNINTe, KOTOPBIH U3 PEareHTOB B3AT B N30BITKE.

3amaun

1. Omnpenenure yaenbHYIO OBEPXHOCTD CIIEAYIONIMX YaCTHIL:
a) Ky0 ¢ nimHO# pebpa 1 MM, 0) map ¢ quamerpom 1 MKM, B) HWJIMHJIP C BEICOTOW M JMaMETPOM OCHOBaHMS 1 MKM.
2. PaccunTaiite koapduiment quddy3un dactur koswionHoro 3osota mpu 20°C B Bojie, €CiiM paJinyc 4YacTHIl pPaBeH
107 cm, BszkocTh cpeabl pasHa 0,001 H-c/m2.
3. Ompenennte k03 uuMeHT UPPy3UN HYACTUIBI 30JI0Ta, ECIU NIPH U3YUEHHH OPOYHOBCKOTO JIBM)KEHHS 3TOU

YaCTHIBI BIOJIb OCH Yepe3 KaxK/Ible 2 CEKyHIbI OTPEJIeISUINCh CMEIIEHHs, KOTOPbIe OKa3alInuch PAaBHBIMH (B MKM):
1,2,2,3,1,1,2,2,1,2,3,2,1,2,3.

Pexomenayemas aureparypa
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1.®usnueckas u koymonaHas xumust: YueOnuk / [Tox pen. nmpod. A.Il. bensera. — M.: TOOTAP —

Menna, 2008.- 704 ¢. (Tn. 19, §§ 5,6. Tm. 22, 8§ 1 —5.Tm. 23, §§ 1 —3.Tm. 24, §§ 1 — 5. T'm. §§ 3. ' 26, §§ 1-4.).
2.EsctpartoBa K.W., Kynuna H.A., Manaxosa E.E. ®u3nueckas u xoymongHas XuMust: Y4e0. s

tapm. By30B 1 akynereToB / [Tox pen. K.W. EBcrparoBoii. - M.: Beicmr. mk., 1990.- 487c.

(Tn.22.Tn. 23, § 1-3. ' 24, 26.).
3. Hlapunosa C.X., [llaranaes N.®. [lucnepcHple cucTeMbl. BEICOKOMOIEKYISIpHEIEC BEIIecTBa: Y deOHO-METOIIYECKOe

mocobue. — Camapa: OO0 «CamJTrokclIpuaTy. 2012. — 104 c.
4. Jlexuun.

MarepuaJbl 1J1s1 CAMONOATOTOBKH K JIa00paTopHOMY 3aHsATHIO 21

Paznen 6. «/lucniepcHbie CUCTEMBI»

Tema: «3.11eKTpnqec1me CBOMCTBA AUCHEPCHBIX CUCTEM)>

Bonpocs! 1J1s1 caMONIOATOTOBKH
1. Jisoiinoii snexrpuueckuii cioit (JIIC) Ha KONTOUAHBIX YACTHIIAX:
- IPUYUHBI U MEXaHU3MBbI BO3HUKHOBeHHA J1OC,
- ctpoenne JIDC (mogenu ['enemromnena, ['yu-Uenmena, [ltepHa),
- IPUYMHBI BO3HUKHOBEHHUS 3JIEKTPOTEPMOIMHAMUYECKOTO (()) TIOTEHIMANA YACTHIIBL.
2. DIeKTPOKMHETHYECKMH MOTEHIHAN (I3eTa-MOTeHIMaN):
- IPUYMHBI BO3HUKHOBEHHS dJeKTpokuHeTHdeckoro ( { ) moTennmana,
- COOTHOIIIEHHE MEX]Ty IEKTPOTEPMOTUHAMUYECKUM H INEKTPOKUHETHYECKIM MOTEHIIMAIaMH YaCTHIIBI,
- QIIEKTPOKWHETUYECKHU TIOTEHIIMAN KaK OCHOBHOM (haKTOp arperaTMBHON YCTOWYMBOCTH rHApo(oOHBIX 30J1eH,
- (haxTOpBI, BIUSIONIME HAa BEJIMUMHY U 3HAK 3apsja A3eTa-MoTeHIHala,
- METOJIbI OTpe/IeIICHHs BEIMYMHBI U 3HaKa 3apsijia J3eTa-IoTeHIMaNa: KalWUISPHBIH, 31eKTpOpOpeTHIeCKUit
U AJIEKTPOOCMOTUYECKHUH;
- BIIMSTHME JICKTPOJIMTOB Ha MOTEHIHAb! U cTpoeHue J[9C.
3. DIeKTpOKMHETHYECKHE SBJICHHS:
- KIIacCH(UKAIMA JIEKTPOKUHETHUECKUX SIBICHUH 110 TPUYHHHO-CIICICTBEHHBIM CBSI35IM,
- 3HAQUCHHE JIEKTPOKMHETHIECKUX SBICHNH U1 (papMarieBTHUECKOM MTPaKTHKH.

IIucbMeHHBIE 3aJaHUSA

1. Buecure B pabouuii xypHall METOANKH BBIIOJHEHHUS Ta00OPATOPHBIX PadoT:
1) [Monmy4eHue 305151 OSPIMHCKOI Ta3ypH peaKiuei TBOIHOT0 0OMeHa.
2) Omnpeznenienue 3HaKa 3aps/ja 9acTHI 30J11 OEPIMHCKON JIa3ypH KalWISIPHBIM METOJIOM.
3) Onekrpodope3 OenkoB Ha Oymare.

2. Tlepenecure B pabouyto TETPajlb CXeMy CTPOEHHUs GeNka B Pa3THUHbIX Cpejiax.

3amaun

1. 3omp cepebpa ioanna nomyden npu nodasienun 15 mi 0,2%-noro pacrBopa AgNOs (rur. 1) k 20 mx 0,01 M
pactBopa Kl. 3anumure ypaBHeHue peakiuu. OIpenenuTte 31eKTPOIUT-CTabUIN3aTop, NOTCHIUAIONPEIeIIOIINe
MOHBI, 3HaK 3apsiia 00pa3yoIuXcs KOJUIOMIHbBIX yacTull. Hamummre Gpopmysty MULIEIUIBL.

2. Yactunpl 30515 Gapust Cynbdara, MOTy4eHHOTO cMellnBaHieM paBHbIX 006éMOB BaCly u HoSO4, mepemerarorest B
ANIEKTPUUECKOM MOoJIe K KaToay. OIMHAKOBBI JIM KCXO/IHbIE KOHIIEHTPALUK pacTBopoB? Hanuiure hopMyny MULEIUIBL.

3. IIpu rpaguente norenunana 100 B/M my3sIpék Bo3myxa nepeMeriaeTcs py 31eKTpodopese K KaToay CO CKOPOCTBIO
4,1-10% m/c. Bprumciure (-moTeHIMAaNT Ha TPAaHUIE BO3AYX-BOAA, €CIH BSI3KOCTH BOJBI 1 = 1,2-10° H-c/M?,
JURJIEKTpUYecKas IoCTossHHas 81.

4. Beruucnure nepeMerienue (MM) dacTuil 30 mpu saekTpodopese 3a 10 muH, ecnu C-moteHmman paBeH 42 MB,
BremHss OJIC 240 B, paccrosnue mexay anexkrpoaamu 30 cM, AUAIEKTpUYECKas IOCTOSTHHAsA cpebl 81, BA3KOCTB

cpenst M =1-10° H-c/M2.

Pexomenayemas quteparypa
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1. ®usndeckas u koutouaHas xumust: Yueonuk / [Tog pea. mpod. A.IL. BenseBa. — M.: TDOTAP — Menwua, 2008.-
704 c. (I'm. 25,§51-5.).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u KomongHas XuMust: Yued. a1 ¢apm. By30B 1
daxynbreros / [Tox pex. K.U. EscrpaToBoii. - M.: Beicur. k., 1990.- 487¢c.  (T'm. 21, § 8. T'm. 25.).

3. Hlapunosa C.X., [llaramaes N.®. /lucnepcHple cucTeMbl. BEICOKOMOIEKYIISIpHEIEC BEIIecTBa: Y deOHO-METOIIMYECKOe
mocobue. — Camapa: OO0 «CamJTrokcIIpuaTy. 2012. — 100 c.

4. Jlexuun.

34



Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00pPaTOPHOMY 3aHATHIO 22
Pasznmen 6. «JlucnepcHble CHCTEMBI»

Tema: «YCTOMYHUBOCTD U KOoaryjasinusi JMCIEPCHbIX CUCTEM)

BO]IpOCbI IJIsA CaMOIIOATOTOBKH

1. VYcroitauBocTb 307€H:

- IOHSTHE YCTOMYMBOCTBY» MPUMEHHUTEIHFHO K JUCIICPCHBIM CHCTEMaM,

- YCTOIYUBOCTh CEIUMEHTAIIMOHHAS (KHHETHIeCKast), arperaTUBHAs U (a30Bast;

- (haKTOPBI, BIUSIONINE HA KHHETHUECKYIO YCTOHINBOCTD 30JI€H;

- (haKTOpBI, BIUSIONINE HAa arperaTHBHYI0 yCTOHYUBOCTD 30JIEH;

- IPUYMHBI Pa3IMYHON YyCTOWYNBOCTH JTMOQUIBHBIX ¥ TMOPOOHBIX KOJUIOUIHBIX CUCTEM,

- (haKTOPBI YCTOHYMBOCTH AUCTIEPCHBIX CHCTEM.

2. Koarymsnus 3oseit:

- 3HaYCHUE TePMMHA «KOATyJIAII»,

- BHEIIIHUE NIPU3HAKHU KOATyJIALUH,

- (haKTOPBI, BHI3BIBAIOIIIE KOATYIIALHIO;

- SKCTIEPUMEHTAIIbHbIE 3aKOHOMEPHOCTH JIEKTPOINTHON Koaryssinuu: a) npaswuio Llymsue-Tapan,
0) siBIEHNE TIepe3apsiiky, B) SABJICHUE Y€PEIOBAHMUS 30H KOAryJIALUH, T) sIBICHUE ITPUBBIKAHMA,
) KOAryJISIHs CMECSIMU 3JIEKTPOJINTOB (AIUTUBHOCTh, AHTAaTrOHN3M, CHHEPTH3M HOHOB), €) T€TepOKOATYIISIIHS;

- B3aMMHAs KOaryJsinus KOJJIOUIHBIX PaCTBOPOB
(ycnmoBus 1 BHEIIHUE MPU3HAKHA YACTUYHON M TIOJTHOW KOATYJISIIHN).

3. Kunetnka xoaryssiuu 30Jeii:

- CKOPOCTb U KOHCTaHTa CKOPOCTH KOAryJIsIiM, MeJICHHAs U ObICTpas KoaryJsiys,

BpeMs MOJIOBUHHON KOaryJsluy;

- (haKTOPBIL, BIUSIONIME Ha CKOPOCTh KOATYJISIINH.

4. Teopuu yCTOHYHMBOCTH U KOATYJIALIUH 30JICH:

- agcopOnroHHas Teopus Koaryismuu . dperHamixa,

- JNIEKTPOCTAaTHUYECKasl TeOpHst Koarysiun . Mromepa,

- TeopHsl ycToiuuBocTH ruapodoOHbIX cucteM JJIDO
(IpeamoChITKH, OCHOBHBIC BBIBOABI, IPAKTHIECKOE 3HAUCHHUE),

- N303JIEKTPUUECKOE COCTOSTHUE CHCTEMBI, CTPOSHHE MHLIEIUTBI B H303JIEKTPHIECKOM COCTOSIHUH.

- OKCTIEPUMEHTAIILHOE OTIpeieTIeHHe opora OBICTPOI KOATrYJIAILMH 307151 PACTBOPOM BJIEKTPOJINTA

- MEXaHU3MBI JIEKTPOIINTHON KOAryJIsInH,

- PEeKOMEH/IAINH MIPH OA00Pe MEKTPOTUTA-CTAOMIN3aTOpa U AIIEKTPOJINTA-KOATyJIATOpa.

IIucbMeHHbIE 3aJaHuS

1. Bmaecure B paboumnii >KypHaJI METOIMKH BBITIOJTHEHHS JTA0OPATOPHBIX PadOT:
1) Omnpezenenue nopora koaryJsinuu 3055 xkenesa (111) ruapoxcuaa.
2) B3anMHast KOAryIsius 30J1eH.
3) BinsiHue xenaTuHa Ha YCTOHYMBOCTD CYCIICH3UH MeJia B BOJE.
2. ITonroToBbTe TAOIMIIBI IS BHECEHHS SKCIIEPUMEHTAIBHBIX U PACYETHBIX TaHHBIX.

3agaun

1. Jlaubl OpPOTH KOATYJISAIHK (MMOb/1) TS CIICAYIOIINX SJCKTPOIUTOR: Kaus HUuTpat 50; Maruust xiopus 7,4; HATpus
dochar 43; mHarpus cymbdar 49; maraus cynbdar 8,1 amomuuus xmopuna 0,1. Ompenenute MOHBI-KOAryJIsSTOPBI
AJEKTPOJIMTOB U 3HAK 3apsA/a YacTUI[ KOJUIOMJHOTO pacTBOPa, MOIb3yAchk npasmioM Llymsie u lapam.

2. Mnst xoaryssiuuu 100 Mo 3001 xenesa (1) rugpoxenia notpedoBagoch 100aBUTh CIIEAYIOIIEe KOJTUIECTBO KKIOTO
n3 cnenyromux anekrponuros: 10,5 mu 1 H pactBopa kanust xnopuaa; 62,5 min 0,01 H pacrBopa natpust cynbdara n 37
M 0,0001 H pactBopa Hatpus ¢docdara. Omnpenennurte MOPOrd KOaryJsiuy JIEKTPOIUTOB B MMOIb/1 W 3HAK 3apsinia
4acTul] 30715.

3. Iopor xoaryismuu 30J1 THAPOKCHAA amoMuHUS cocTaBisieT 0,63 mmoinb/n. Paccuwmraiite, kakoit 006éM 0,01 M
pacTBopa Kanus AuXpomata Hazo 100aBuTh K 100 MJI KOJJIOWIHOTO pacTBOpPa, YTOOBI BEI3BATH €T0 KOATYIISIIHIO.
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PexomeHayemas JinTeparypa

1.®usndeckas u kommonaHas xumusi: YueOuuk / [lox pen. mpod. A.IL. Bensesa. — M.: TOOTAP — Menua, 2008.- 704
c. Im.27,8§1-7.).
2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u KomongHas XuMust: Yued. s ¢apm. By30B U

dakynereroB / [lox pea. K.U. EsctpatoBoit. - M.: Beicur. mik., 1990.- 487¢c.  (I'm. 27.).

3. Hlapunosa C.X., [llaranaes N.®. [lucnepcHple cucTeMbl. BEICOKOMOIEKYIISIpHEIEC BEIIecTBa: Y 4eOHO-METOIIMYECKOe
mocobue. — Camapa: OO0 «CamJIrokcIIpuaT». 2012. — 100 c.

4. Jlexuun.

MarepuaJbl 1J151 CAMONOATOTOBKH K JIa00OPATOPHOMY 3aHATHIO 23

Pasnen 7. «OTAeNbHBIC KJIACCHI TUCIIEPCHBIX CUCTEM»
Tema: «IMyJabcuM, X NOJYYEHUE H CBOMCTBA»

Bonpocs! 1J1s1 caMONIOATOTOBKH
1. Dmynbcuu 1 uX KiaccuuKaIus:
- KJIaccu(UKAIIMOHHBIE TPU3HAKY AMYJIBCHH KaK TUCIIEPCHOM CUCTEMBI,
- KIaccu(UKaIys 3MyIbCUi B 3aBUCHMOCTH OT IOJSIPHOCTH (a3
- METO/IbI ONIPE/ICIICHHS THIIA IMYJIECHH, OCHOBAHHBIE Ha NCCIIEIOBAHUN CMEIINBAEMOCTH, OKPAIIINBAEMOCTH,
IEKTPHUECKOI MPOBOANMOCTH, CMauYHBaEMOCTH TIOBEPXHOCTEH;
- KIaccu(uKays 3MyIbCHi B 3aBHCUMOCTH OT KOHLCHTPAIINN TUCTIEPCHOH (ha3bl,
- CTPOEHHE 3MYJIbCUH B 3aBHCUMOCTH OT KOHLICHTPALUH.
2. YCTOWYHBOCTH AMYIIBCUH U AMYJIBraTOPEL:
- (haxTOpBI, BIUSIOUINE HAa YCTOIHYMBOCTh arperaTUBHYIO U CETUMEHTAI[IOHHYIO,
- KOQJIECIICHIIUS B SMYJIBCHUSX, OTINYUE OT KOATyJIAIUH;
- AMYJIBTraTOPHl pAaCTBOPUMBIE U HEPACTBOPUMEIE,
- mpaBwio bankpodTa 1 0011as 3aKOHOMEPHOCTH CTAOUITU3UPYIOIIETO ACHCTBHS,
- noka3zaTeiu 3G HEeKTHBHOCTH AMyIIbraTopa,
- [IAB, BMC u nopoIiku B Ka4eCTBE CTAOUITM3aTOPOB IMYJIbCHIA;
- OCHOBHBIE (DAKTOPBI B arperaTHBHON YCTOMYMBOCTH 3MYJIbCUI U TPEOOBAHMS K SMYIIBIaTOPaM.
3. Merop! MOIY4YEHHs U pa3pyLICHUS SMYIIbCHA:
- oOpamerne a3 SMyIbCU (CYTh U IPUIHHBI SIBICHIS),
- TEOMETPUUYECKHE U SHEPTeTHUECKHE TEOPHU 00pa30BaHUs SMYIIbCHH OIIPEACIEHHOTO THIIA,
- METO/IbI SMYJIBTHPOBAHMS M I€IMYIIBI NPOBAHUS,
- CIIOCOOBI BO3/ICHCTBYS Ha HMYJILCHH, TPUBOJISIINE K KOAIECIICHIINH.
4. IIpakTHdeckoe 3HaYCHHUE IMYJIbCHH:
- 3HaYCHUE dMYJIECUH B XKU3HEACATEIHLHOCTH YeJI0BEKa,
- OMYJIbCHH KaK (hapMalleBTHYECKHE ITpenaparhl AJisl BHyTPEHHETr0, HApYKHOTO WM HHBEKIIMOHHOTO IIPUMEHEHUS;
- 0COOEHHOCTH M3TOTOBJICHUS M UCIIOB30BAaHMS KOCMETHYECKUX dMYIIbCHH.

IIucbMeHHBIE 3aJaHUSA
1. IToarotoBbTe pabounii >kypHaJ K BHIMOJIHEHHUIO JIA0OPATOPHBIX paboT:
1) ITony4eHue u onpeeneHue TUIIA YMYIbCHHA.
2) Obparienue Ga3 3MyIbCUH.
3) Pa3pymienue sMynbCHii SIEKTPOIUTAMH.
4) Tlony4yeHue 1 CBOMCTBa pa3baBIeHHbBIX dMYIIbCHIA.

3agmaun

1. Paccuuraiite, BO CKOJIBKO pa3 yBEIMUHUTCS WIIM YMEHBIIUTCS YUCIIO YACTHUII U IJIOIIAb MeX(a3HOH MOBEpXHOCTH
SMYJIBCHH TIPH AUCIIEPTUPOBAHUN 5 MJI Maciia Ha Karuti ¢ fuameTpoM: a) 0,2 MkM, 06) 20 MKM.

2. OnpenenuTe COOTBETCTBHE IEPEUNCICHHBIX CBOHCTB 3MYJIbCHSIM ) IPSIMOHN SMYJIbCUH  0) 00paTHOW 3MYJIbCHH:

1. xopo1Io BOUTHIBAETCS KOXKEH PYK, 2. nucriepcHast (hasa mossipHas, 3. Majasi 3JIeKTpUYecKas MPOBOAUMOCTb,
4. cMauuBaeT QUILTPOBATLHYIO Oymary, 5. pacTekaercs mo napapuHUPOBAHHOW IUTACTUHKE, 6. HU3Kas BA3KOCTD,
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7. paBHOMEPHO OKPAILUBACTCS KPACHTEIIEM METUICHOBOW CHHBIO, 8. BBICOKAS BSI3KOCTh, 9.XOPOILO CMEIINBACTCS C
Bomoi, 10. crabminm3mpyercs KalTneBBIM MBUIOM, 1 1. He OKpammBaeT B pO30BHIi IBET Oymary, nponutaHayio 20%-
HBIM PacTBOPOM KOOabTa XJIOpH/a, 12. paBHOMEPHO OKPAIIUBAETCS KpacuTeaeM (DYKCHHOM.

3. BeibepuTe 3 mepedHs XapaKTePUCTHKHU IOBEPXHOCTHBIX CBOMCTB (0 - yroi cMadynBaHUS BOJIOH) BEIIECTB, KOTOPHIC B
BHUJIE BEICOKOJNCIIEPCHBIX OPOILIKOB MOT'YT OBITH HCIIOJIB30BAHBI B KAUSCTBE CTAOMIIN3aTOPOB
|. smynbcuii ¢ nonsipHoii (Bosa) cpenoit; 1. amynbenit ¢ HenoisipHO# (Maciio) cpenoi:

a)0=138"; 6)cos@>0; B)cos@<0; ncosd=05; nmqc, :qem =05;

e)ng :qé‘/[M =8.5; ) 6 =58°; 3)ng >ng; H)ng < quM

Pexomenayemas qureparypa

1.®u3ndeckas u kowonaHas xumus: Yueonuk / [lon pex. mpod. A.IL. bensesa. — M.: TOOTAP —
Menwua, 2008.- 704 c. (T'n. 28, § 3.).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usuueckas u koyutonHas XuMusi: Yued. 1 ¢hapm. By30B U
¢axynereros / ITox pea. K.M. EsctparoBoii. - M.: Beicur. mik., 1990.- 487c. (I 28, § 4).

3. lllapunosa C.X., lllatanaes U.®. /lucnepcHsie cucreMbl. BEICOKOMOJIEKYIISIpHBIE BElECTBA: Y 4eOHO-METOINUECKOE
nocobue. — Camapa: OO0 «CamJIrokclIpunT». 2012. — 100 c.

4. Jlexuumu.

MarepuaJnsbl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 24

Paznen 7. «Ot1aenbHbIE KIacChl IUCIIEPCHBIX CUCTEM)
Tema: «Cycnensuu, X HoJIy4eHue U CBOMCTBA)

BOHpOC])I JJIA CAMOIIOATOTOBKHU

1. CycneHsun Kak JUCIIEPCHBIE CHCTEMBI:

- Kiaccu()UKAIUOHHBIE TIPU3HAKHU CYCIICH3UI KaK JUCICPCHBIX CUCTEM,

- CXOJICTBO M PA3INUUE MOJEKYJISIPHO-KHHETHUECKUX CBOUCTB CYCIIEH3UI U KOJUTOMIHBIX PACTBOPOB,

- OTIIMYHE ONTHICCKUX CBOHCTB CYCIIEH3UI OT CBOMCTB KOJUIOMIHBIX PACTBOPOB,

- (haKTOPBI CEIMMEHTAITMOHHON M arperaTUBHON YCTOHYHNBOCTH CYCIICH3HIA,

- METOIBI TIOBBIIICHUS YCTOWIHBOCTH CYCIICH3HM,

- IPUYHMHEI ITUPOKOTO PaCIPOCTPAHEHUS CYyCIIEH3UH U IPUMEPHI CYyCIIEH3UI B KaUeCTBE JIGKAPCTBEHHON (POPMEI.

2. CenuMeHTanUs ¥ CeAUMEHTAMOHHO- (P y3nOHHOE paBHOBECHE:

- BHEIIIHUE MPOSIBICHUS IPSMOM U 0OpATHOM CEAUMEHTALINY, CEIMMEHTAIMOHHO-11((}Y3UOHHOTO PABHOBECHS;

- CeTMMEHTAIIMSI B TPAaBUTAIIMOHHOM TI0JIe, onucaHue ypaBHeHrneM CTokca;

- CeIMMEHTAMOHHO-I1 (D) Y31MOHHOE paBHOBECHE B 30JI1X U CYCIICH3USX, OIHCAHHUE 0APOMETPHUCCKUM YPaBHECHHEM
Jlannaca;

- IPUHYAUTENIbHAS CEAMMEHTAIUS B IIEHTPOOEIKHOM TI0JIE,

- Mepa KHHeTH4IeCcKoi ceauMeHTannoHHoH ycroitunoct (KCY) cuctemsi,

- Mepa TepMOJUHAMHUYECKOH ceauMeHTannonHon ycrorunBocTr (TCY) cuctemsl.

3. CeqMMeHTAIIMOHHBIN aHAIN3,

- CEIMMEHTALIMOHHBINA aHAIN3 KaK BUJ] IUCIIEPCHOHHOTO aHaJIuU3a,

- CCIMMEHTOMETPHYECKUE METO Il JUCTICPCUOHHOTO aHAJIH3a U UCIIOJIb3YEeMbIe TPHOOPHI — CEANMEHTOMETPHI,
YIBTpaleHTPUPYTH,

- LIEJIM TMCNIEPCUOHHOIO aHaNIN3a,

- 3HaUEHHUE TUCTIEPCUOHHOTO aHajn3a B apMaluy U MEeIUIIMHE.

IInceMeHHBIE 3aJaHNA
1. C uenpro cucTeMaTH3auy y4eOHOTO MaTepraia COCTaBbTE U 3aII0OJTHHUTE TaOIHUITY, COACPIKAIIYIO HH(OPMAIIHIO O
CXOJICTBE M Pa3IU4UU CBOMCTB CYCIEH3UHN U KOJUIOUAHBIX PACTBOPOB.
2. Baecute B pabounii )kypHaII METOIUKY BBHITTOJTHEHUIO paboThl «CearMMEHTAIMOHHBIN aHAIN3 CYCIICH3HI TIPH TOMOIITH
TOpSI/IOHHHX BCCOB»,
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HadepTUTE TAOIUITY ISl BHECEHHS Pe3yIbTaTOB HKCIICPUMEHTA.
3. IToAroToBhTE MIILIIUMETPOBYIO OyMary.

3aoauu
1. TIpo6upka BhicoToif 0,1 M 3amoJHEHa BLICOKOAMCIEPCHON cycneHsueil kpapua (maotHocTs 2650 xr/mM®) B Bome
(mnotHOCTs 1000 Kr/M3, Baskocts 0,001 H/m?-c). Bpems momHOTO OCemaHWs wacTWI] paBHO 2 waca. Paccuwmraiite
MUHUMAJIBHBIA JTHAMETp YaCTHII, IPUHIMAsI, YTO OHU UMEIOT ChepUICCKYIO popmy.

2. XapaKTepUCTHKOM YCTONYMBOCTH AMCTIEPCHBIX CHCTEM TIPOTHB JICHCTBHS CHJIBI TSKECTH SABJISETCS THIICOMETpUYECKast
BIcOTa, Ne, paBHas paccrosHmio N Mexay ABYMS TOPH3OHTATBHBIME CJIOAMH, HA KOTOPOM KOHIIEHTPAIHS YaCTHIL
yMeHbIIAETCs B € pa3 (MPUMEPHO B 2 pa3a). BbIYKMCIIUTE TMIICOMETPHYECKYIO BBICOTY TMIPO30JIs 30710Ta (ILIOTHOCTH
3o0moTa pasHa 19300 xr/m%, paguyc yactuil pases 4-10° M) npu 25°C.

PexoMenayemas 1ureparypa

1.®usnueckas u kowtonaHas xumust: YueOuuk / [lox pexn. mpod. AIL. bensesa. — M.: TDOTAP— Meaua, 2008.- 704 c.

(I'm. 23, § 4; .28, § 2.).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®u3ndeckas u KomongHas XuMust: Yued. ans  ¢apm. By30B U

¢axynsreros / [Tox pen. K.U. EsctparoBoii. - M.: Beicur. mik., 1990.- 487c. (I'm. 23, § 4. T'n. 28, § 4).

3. lllapunosa C.X., lllatanaes U.®. /lucnepcHsie cucreMbl. BbICOKOMOJIEKYIISIpHBIE BEleCTBA: Y 4eOHO-METOINUECKOE
nocobue. — Camapa: OO0 «CamJlrokcIIpunT». 2012. — 100 c.

4. Jlexuumu.

MarepuaJnsbl AJisl CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 25

Paznen 7. «OTaenbHBIE KJIACCHI AUCTIEPCHBIX CUCTEM
Tema: «CeaMMeHTAIHOHHBIA AHAJIM3 TUCIIEPCHBIX CHCTEM)

BOHpOCbI aJist CaMOIMOATOTOBKH

1. Oco0eHHOCTH pealTbHBIX IUCIIEPCHBIX CUCTEM:

- TMIOJIUIUCIIEPCHOCTh KaK OJTHA 3 OCOOEHHOCTEH peallbHBIX JIUCIIEPCHBIX CHCTEM,

- 0COOCHHOCTH OCENIaHUs YACTHI] MTOTUIUCIIEPCHON CUCTEMBI

2. CeauMeHTAITMOHHBIN aHAIN3 MUKPOTETEPOTCHHBIX CHCTEM:

- 3akoH CTOKCa: BUJI U YCJIOBUS COOJIIOJICHUS 3aKOHA,

- IPOTHO3 YCJIOBUM MOBBIIIEHUS CEIMMEHTAIMOHHON YCTOMYMBOCTH MUKPOTETEPOT€HHBIX CUCTEM
Ha ocHOBaHHWH 3akoHa CTOKca;

- olpeieNIeHNEe paclpe/IeIeHus YacTHUIl 110 pa3Mepam, Kak 3aj1aya CEJMMEHTAIIMOHHOTO aHaIu3a,

- 3HAYCHHUC CCAMMCHTAIIMOHHOI'O aHaJIu3a B (i)apMa]_[I/II/I 1 MCIUINHE.

ITucbMeHHbBIE 3aJaHudA -

1. C uenpto cuctemMaruzanuy y4eOHOr0 MaTepraa COCTaBbTe MEPEUCHb YCIOBHA, BBIIOJHEHHUE KOTOPBIX
TpeOyeTcst Uisl BBIIOJIHEHUsI CEIMMEHTAIllMOHHOTO aHaJli3a, OCHOBAaHHOTO Ha 3akoHe CTokca.

2. BHecute B paboumii )KypHaJl METOJIUKY BBIITOJHEHUIO paboThl «IlocTpoeHre U aHanu3 HHTErpaibHON U
muddepeHInanb HON KPUBBIX pactpeaesIeHHs YaCcTHI HOTUAUCIIEPCHON CUCTEMBI [0 pa3Mepam»

3. [lonroToBhTE MUILTUMETPOBYIO OyMary.
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3aoauu

1. BricoTa cnost cycrieH3nn B nmpoOupke paBHa 12 cMm. Onpeaenute, BO CKOJIBKO pa3 ObICTpee MPOU30UIET
OCaKJICHHE 3TOW CYCIIEH3UH B UEHTpHU(YyTe 1O CPABHEHHIO C OCEIaHUEM IO/ ACHCTBUEM CHIIBI TSHKECTH, €CIIH
NP BPaLICHWH pOTOpa MPOOHpKa yCTaHABIMBAETCS TOYTH TOPU3OHTAIBHO, PACCTOSIHUE OT MOBEPXHOCTH
CYCIIEH3MH JI0 OCH BpamieHus cocrapisgeT 0,12 M, a yriosas ckopocTh nenrpudyru pasna 31,4 ¢t (300

00/MuH).

Pexomenayemasi qureparypa

1.®m3udeckas u koimonaHas xumust: Yueonuk / [lox pen. mpod. A.Il. bensesa. — M.: TDOTAP— Menmua,
2008.- 704 c. (I'n. 22 - 28).

2.EsctparoBa K.U., Kynuna H.A., Manaxosa E.E. ®uznyeckas u komnonanas xumust: Yuebd. anst  gapm.
BYy30B U (pakynbreToB / [Tox pea. K.W. EecrparoBoii. - M.: Beicm. mik., 1990.- 487¢. (I'n. 22 - 28).

3. apumosa C.X., HlaTanaeB U.®. JlucnepcHbie ciucTeMbl. BRICOKOMONEKYISIpHBIE BelIecTBa: Y 4eOHO-
MeTtonudeckoe nocodue. — Camapa: OO0 «CamJIrokclIpuaTy. 2012. — 100 c.

4. JIexuu.

MartepuaJnbl AJisl CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 26

Paznen 7. «OtTaenbHbIE KIACCHI TUCIEPCHBIX CUCTEM»
Tewma: ((KOJIJIOI/II[HLIE MOBEPXHOCTHO-AKTHBHbBIC BCILICCTBA)
Bonpocs! 1/ caMONOAroTOBKH
1. IToBepxHOCTHO-akTHBHBIC BemecTBa (IIAB) n ux xnaccudukanms:
- TUQUIBHOCTH (aM(QUIFHOCTH) KaK OTIMYUTEIbHAS 0COOCHHOCTh cTpoeHHs MoJeKkyn [TAB,
- 3aKOHOMEPHOCTh OPHEHTALMH AU(PUIBLHBIX MOJISKYJI Ha TpaHuie pasaena ¢as,
- kiaccudukarusa [TAB no pacrBopumoctH,
- knmaccugukanus [TAB mo ciocoOHOCTH MOJIEKYJT K IUCCOIHAIINY,
- knmaccugukanus [TAB o cnocoOHOCTH K MUIEIII000Pa30BaHHIO,
- mpumepsl [TAB.
2. KonnvecTBeHHbIE XapaKTepPUCTUKH KOJUTouHbIX [TAB:
- yucio ['JIb (ruapoduinbHO-mMnoGuIbHEIH 0anaHc) Kak XapaKTepUCTHKa COOTHOLIEHUSI MEXIY THAPOGUIHHEIMU U
rupodoOHBIMH TPYIIIAMH B MOJIEKYJIaX TOBEPXHOCTHO-aKTHBHBIX BEIIECTB,
- prustaue gncia ['JIb Ha XapakTep QUCIeprupyeMoCTH B BoJie U o0macTs npuMmeHeHus [1AB,
- KKM (xpuTHyeckast KOHIIEHTpalys MUAIEIUI000pa30BaHus ) Kak KOJINYECTBEHHOE YCIOBHE 00pa30BaHUs
MHIEJUIAPHBIX pacTBOpoB [IAB (acconnaTnBHBIX KOJJIOWUAOB),
- TEpMOAMHAMHKA ITPOIIecca MUIEIUI000pa30BaHusl B pacTBOpax KoyutouaHbIX [TAB,
- IBIXKYILAs CHJIa MUIIENI000pa30BaHKs B BOJAHBIX U HEBOJHBIX PacTBOPax KOJUIOHIAHBIX [TAB,
- CTpOEHHE MHILEIIT KOJUTOUAHBIX [TAB B MONAPHBIX U HEMOJSAPHBIX Cpeiax MpH yBeJTUUeHNH KoHIeHTparun [TAB,
- metozs! onpeneneHns KKM, ocHOBaHHBIE Ha Pe3KOM H3MEHEHUH CBOICTB PacTBOPOB KOIOMAHBIX [TAB,
- (hakTopsl, BiMstoNMe Ha BeauunHy KKM.
3. IIpaktuueckas 3HaunMocTh [IAB 1 ux pacTBOpOB:
- Tpe6oBanus k [TAB mpu npuMeHeHNN X B MEIUIMHCKUX IEIIAX,
- [TAB B npon3Bo/JCTBE JICKAPCTBEHHBIX (POPM B Ka4eCTBE CTAOMIN3ATOPOB,
- MULEIIIIpHBIE pacTBOphl IIAB B mpon3BocTBe NleKapcTBEHHBIX (POPM B KaueCTBE CONIIOOMIN3ATOPOB,
- MULEJIISIPHBIE CUCTEMBI B BHJIE MUKPOAMYJILCHH KaK JIMO(QHIbHbIE, TEPMOJIUHAMHYECKH YCTOMYMBBIE CHCTEMBI;
- MULEJUIAPHBIN KaTaau3 U €ro NpUMeHEHHE,
- IpUMepHI TPUMEHEHHS] aHNOHHBIX, KATHOHHBIX, HenoHOTeHHBIX [IAB B apmarieBTHueckoi npakTuke.

IIucbMeHHbIE 3a1aHUA
1. C nenbro cucreMaTH3anuy y4eOHOTO MaTepraa MoAroTOBbTE U 3aM0JHNUTE Ta0IUILy, COAEPIKAILyt0 HHYOPMALUIO O
¢akTopax, nusromux Ha BennuuHy KKM pazmmaasix kommtonaasix [TAB
2.IToaroroBbTe padouuii xypHan K BbINONHEHUIO paboThl: «Onpenenenne KKM KOHAYKTOMETPHYECKHUM METOJOMY
(YKkaxuTe OCHAIIEHHE W SKCIIEPUMEHTAIBHO ONpeAesieMble BEIMYHHBI, 3alTUIINTE aJTOPUTM OIPEIeNICHIH, HauepTUTe
TaONMIy I 3aHECEHHST PE3YJIbTaTOB HKCIIEPUMEHTA, IIOATOTOBBTE MHJIIMMETPOBYIO Oymary).

39



3agaum
1. VkaxknTe coeIMHEHNS, KOTOPBIE Ha TPAHUIIC pa3Jiena XHIKOCTh-Ta3 mposBisitoT cBoiicTea I. [TAB, II. [TMAB,  III

IMUB: a) memoun, 6) KHUPHBIC KACIOTHI, B) HCOPTaHWYECKHE COJH, T) COJH ATKHICYIb(POKUCIOT,
1) MOHOCaXapHuabl.

2. Vxaxute Muneaiooopasyiomue [IAB 1. xatmonnsie, II. anmonnste, |ll: Hemonorennste, |V. amdonurHbIe
a) C12H2sCOONa 0) C3H 7COOH B) C 13H 27NH 5Cl r) C13H27OH
1) CisH 31 OSO3K e) C17H33COOH #x) C12H2s0(C2H40) 4H 3) CeHsOH

) (C 17H 33CO0),Mg k) C12H2sNH(CH2) 2.COOH 1) C12H22011

3. Ompenenure rpaduuecku KKM BogHOTO pacTBopa ojieata HATpUs M0 H3MEHEHHUIO MYTHOCTH €T0 B IPHCYTCTBHU
crupTa.

Amunoswiti cnupm

C, monb/M®: 62 03 05 07 08 10 11 12 14 16
MyTHOCTB: 1 3 4 45 50 52 55 70,0 650 57,0
T'excunoswiii cnupm

C, monb/M®: 005 01 02 03 04 05 07 10
MyTHOCTB: 20 50 40,0 600 690 650 400 150
Oxmunoswiii cnupm

C, mosb/m>: 0,025 0,05 006 0075 01 02 03
MyTHOCTB: 2 10 55 59 56 35 20

3anumure XuMu4eckue GopMyJibl CIUPTOB U HalineHHble 3HaueHuss KKM oneara Hatpus

VYxaxure hakTop, BausHIE KoToporo Ha BennunHy KKM no3BosisioT HaOmoaaTh NpeiCTaBICHHbIE SKCIIEPUMEHTAIbHbIC
pe3ynbrathl. KakoB xapakTep ero BAMsHUS?

PexomMennyemas qureparypa

1.®usuveckas u koyutouanas xumusi: Yueouuk / [Ton pea. mpod. AIL. bBensesa. — M.: [DOTAP— Meaua, 2008.- 704 c.

(T'n. 29, 8§81 -4).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u kojutongHast XuMus: Yueo. a1 (hapM. By30B U

¢axynereros / ITox pex. K.W. EscrparoBoii. - M.: Beicu. mmik., 1990.- 487¢. (I'n. 28, §§ 1 - 3).

3. llapunosa C.X., [llaranaes U.®. J/lucnepcHbiec cCUCTEMbI. BEICOKOMOIEKYIIIPHBIC BEIIECTBA: Y UCOHO-METOIHUECKOE
nocobue. — Camapa: OO0 «CamJlrokclIpunT». 2012. — 100 c.

4. Jlexuun.

40



Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 27

Paznen 8. «BBICOKOMOJIEKYIISIPHBIE BEIIECTBA U UX PACTBOPHD»
Tema: «CBoiicTBa BbBICOKOMOJIEKYJ/JISIPHBIX BELIECTB M UX PACTBOPOB)

Bomnpocs! 1151 caMONOAT0TOBKH

1. BMB u ux KiaccugpuKanms:

- BEIIECTBA, KOTOPBIE OTHOCSAT K BEICOKOMOJIEKYIIIPHBIM,

- TPU OCHOBHBIX THIIA CTPYKTYpHI lienelt BMB (nuHeliHast, pa3BeTBIEHHAs, IPOCTPAHCTBEHHAS) U CBSI3b CO CBOIicTBaMy;

- IOJIUMEPHI JINHEHHbIE, pa3BETBIEHHBIE U IIPOCTPAHCTBEHHBIE, 0COOCHHOCTU CTPOCHUS U CBOICTB;

- XUMHYECKHE CBS3U, MEXXMOJIEKYJISIPHOE B3aMMOJICHCTBHE B MOJIMMEpaxX M THOKOCTH 1IeTel OJIMMEPOB Kak
0COOEHHOCTH, KOTOPBIe 00E€CIEYNBAIOT ClIENN(HYECKAE CBOMCTBA MOINMEPOB;

- KpUCTaJUTMUecKoe U aMmopdHoe (a30Boe COCTOSHUE MTOJTUMEPOB.

2. [TonmuMepHBIe 3JIEKTPOJIUTHI U HEAJICKTPOJIUTHI

- HOJIMAIICKTPOIUTHI KUCIOTHOTO 1 OCHOBHOTO THIIA, TPUMEPHI (DYHKIIMOHAIBHBIX TPYIII U ITOJIMMEPOB;

- HoMMaMQOIIUTHI U KHICIOTHO-OCHOBHOE PAaBHOBECHE B MIX PacTBOPAX;

- U303JIEKTPHUUECKOE COCTOSHIE MOJIEKYJ TOIMaM(OINTOB Ha IPHMeEpPe OSIIKOBBIX MOJICKY;

- m3oanekTpuueckas Touka (M9T) monekyssl monramdonnTa u GpakTopsl, BIUSIONE Ha €€ 3HAaUCHHE;

- Mmeroabl onpenenenus UOT.

3. OcMotuueckoe naBieHue pactBopoB BMB:

- 0COOCHHOCTH OCMOTHYECKOTO JaBJICHHS MOJMMEPHBIX HEAIEKTPOJIUTOB, ONKCcaHue ypaBHeHUs MU Baut-T'odda n
lannepa (Bun ypaBHEHUH, FpaHUIIbI TIPUMEHUMOCTH),

- 0COOEHHOCTH OCMOTHYECKOT'0 JABJICHUS MOJIUMEPHBIX JIEKTPOJIUTOB,

- MeMOpaHHOe paBHOBecue J[oHHaHa,

- 3HaueHue Teopun JloHHaHa.

4. VYcTOWYMBOCTH W 3aIIUTHOE JelicTBHE pacTBopoB BMB:

- pactBopsl BMB kak nmnouibHbIE TUCTIEPCHBIE CHCTEMBI,

- MEXaHN3M cTabmIn3anuy TMoQOOHBIX KOJUIOUIOB ¢ oMoIsio BMB

- 3alIUTHBIC YHCIIAa KaK KOJIMYECTBEHHAs XapaKTepUCTHKA 3aIIUTHOTO AeicTBHs BMB 1 MeTobI onpeieNneHus ux;

- (hakTOpBI, BIUAIONINE HA 3aIUTHOE NeiicTBrne BMB;

- CCHCHOMITM3anus KaK MIPOLECcC CHIKEHUs yCTONYNBOCTH KOJUIOUAOB Ipyu fobasneHny BMB u e€ mexanunswm;

- NIEKTPOJIUTHAS KOATYJISIMS U (QIIOKYIALUS (CYTh, CXOACTBO M Pa3IM4Ke MPOLECCOB);

- MEXaHU3M, 3HAaYCHHUE U IIPUMEPBI KOJUIOUIHOM 3aIlUThl ¢ nomouso BMB;

- IIpernapaTsl 3aMIIEHHBIX KOJUIOUOB B (hapMaIiyH,

- (okymAnust U GIOKYJISTHTBI IPH PELICHUH IPOOJIEM 3aIUThI OKPYXKAIOLIeH cpe/bl.

IIucbMeHHbIe 3aaaHUA

1.C OCJIBKO CUCTEMATU3all yqe6H0ro Marepuajia NepeHECUTE B TCTPaAb U 3alIOJIHUTE Ta6J'II/II_Iy «CoctostHne
MOJICKYJIbI HOJ'II/IaM(l)OJ'H/ITa B paCTBOpax C pas3sjanvHbIM 3HAYCHHUEM pH)).

Tabnuna. CocTossHHE MOJIEKY.IbI NOJHAM(OJINTa B PACTBOPax ¢ pa3JIM4YHbIM 3HadYenneM pH

3nauenune pH pH < pHux pH = pHusx pH > pH,s

DJIeKTpHYeCKHil 3apsn

CTpoeHue MOJIeKYJIbI

DJIeKTPOCTATHYECKU A
(axTop ycToiiyuBOCTH

®opma MOJIEKYJIbI

CreneHb ruipaTanum

AcOpOIMOHHO-COJILBATHBII
(akTop ycToHYHBOCTH

PacTBopuMocTh B Bojge

YCcTOoHYHBOCTDH
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BapuaHnTbl 0TBETOB:
+, -, 0, ecrp, Her, NH2-Prot-COO-, *NHs-Prot-COOH, *NHs3-Prot-COO-, 3HauuTenbHas, He3HAYUTEIbHAS,

MUHUMaJbHAs, MAaKCUMaJbHas, ITOJMAHHWOH, IIOJIMKATHOH, JJIEKTPOHEWTpaiabHA, BHITAHYTa, CBEPHYTa B KIyOOK,
xXopolasi, Iioxasl.

2. BHecure B pabouuii )KypHaJl MCTOIMKH BBIITOJTHCHUS JIA00OPATOPHBIX PaboT:
1) OnpenesneHne U303JICKTPUICCKON TOUKH KeJIaTHHA.
2) UzyueHue sIBICHUS KOJUTOMTHOM 3aIUTHI.
3) OmpenesneHue «KeJIe3HOTO YUCIay.

3aoauu

1. Kospdpuuuentsl nuddysuu (D) Genka anpO0yMUHa U 3TUIOBOTO CIIMPTA COOTBETCTBEHHO paBHbL: 0,067-10° u
1,1-10° m%c.

Ormpezenure, Kak COOTHOCATCS CPEHUE CMELICHHS MOJIEKYJI STHX BelecTB 3a Bpems 10 cexkyH.

2. Nns samuter 12,5 mu 30ms8 AS;Sz oT koarymsiuu npu aevictBun 12,5 M 10%-ro pactsopa NaCl
moTpeboBaIoch 100aBUTh K 3010 5 M 0,5%-T0 pacTBOpa Ka3eMHATA HATPUS.

Omnpenenure 3aIIMTHOE YUCIIO (S) A1 3TOTO 30515, IPUHSAB IVIOTHOCTh PAaCTBOPA Ka3enHaTa HaTpUsl paBHOM 11/Mit
W pacCUMTHIBasl €ro KOHIEHTPAIUIO B MI/MIL

PexoMennyemas qureparypa

1.®usndeckas u kowonaaas xumus: Yueonuk / [Toxn pen. mpod. A.IL. bensea. — M.: TDOTAP— Mexaua, 2008.- 704 c.
(.22, § 6. I'n. 30, §§ 1,2, 4 - 6).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usuueckas u kojutonHas XuMusi: Yued. 1 ¢hapM. By30B U
¢axynbreros / [lox pex. K.U. EscrpatoBoii. - M.: Bercun. mik., 1990.- 487¢c. (I'm. 29, §§ 1—7. I'n. 23.).

3. lllapunosa C.X., lllaranaes U.®. /lucnepcHsie cucreMbl. BEICOKOMOJIEKYIISIpHBIE BEleCTBA: Y 4eOHO-METOINUECKOE
nocobue. — Camapa: OO0 «CamJIrokcIIpunT». 2012. — 100 c.

4. Hlapumnosa C.X., Musuna I[1.I". Kommonansie pactBopsl. [Ipenapats 3amuméHHbIX KOJUIOHIOB: YyeOHoe nocodue. —

Camapa. OO0 «UIIK «ConpyxectBo»m». 2008. — 36 c.
5. Jexumm.
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Martepuansl 1J1s1 CAMONOATOTOBKH K J1a00paTOPHOMY 3aHATHIO 28

Paznen 8. «BBICOKOMOJIEKYIISIPHBIE BEIIECTBA U UX PACTBOPHD»
Tema: «OmnpenesieHne MOJSIPHOI MacChI MOJIUMEPOB»

Bomnpocs! 1151 caMONOAT0TOBKH

1. Bs3koCTh KHAKOCTEH:

- BA3KOCTh KaK Mepa CONPOTUBIICHUS KUAKOCTH CUJIE CIIBUTA,

- 3aBUCUMOCTb BSI3KOCTHU OT IOJIIPHOCTH BEILECTBa,

- HOPMaJILHO BSI3KHE WJIM HBIOTOHOBCKHE JKUAKOCTH (IPUMEPBHI, OnMcaHue 3akoHoM HbroToHa),

- 3aKoH [lya3elis A1l HBIOTOHOBCKHX KHUJKOCTEH (BUJ, TPaHHIBI IPUMEHUMOCTH, 3HAYMMOCTB ),

- 3aKOH DHHIITeNHa 71 AUCIIEPCHBIX CUCTEM (BHJ, TPAHUIIBI IPUMEHUMOCTH, 3HAUUMOCTB),

- aHOMaJIHsl BSI3KOCTH (CYTh U IIPUYMHBI SIBJICHUS),

- ypaBHeHHE brHTrama i CTpyKTYpHpPOBAaHHBIX CHCTEM (BUA, TPAHHUIBI IPIMEHIMOCTH, 3HAUYMMOCTb),

- METOJBI ONPEEIEHN BA3KOCTH, UX JOCTOMHCTBA U HEAOCTATKH,

- BUCKO3UMETPHSI U BUCKO3HMETPEI,

- BA3KOCTb JUHAMHYECKAs], OTHOCUTEINbHAS, yIEIbHAS U UX B3aUMOCBS3b.

2. Bs3kocth pactBopoB BMC:

- 3aBHCUMOCTb BsSI3KOCTH pacTBOpoB BMC oT acuMMeTpun MOJIEKYJT, MOJIEKYJIIPHOI MacChl, MEXMOJIEKYIIPHOTO
B3aMMO/ICHCTBUA M KOHIICHTPALIUH PacTBOpa;

- ycnoBus nogunHeHus pactBopoB BMC 3akonam HeroToHa u Ilyaseiins,

- IPUYMHBI AHOMAJIBHOH BsI3KOCTH pacTBopoB BMC.

3. Onpenenenue MOJIEKYIJISIPHONW MacChl MOJMMeEpa!

- IPUMEHNMOCTb OOBIYHBIX METOJIOB OTIPEIeIEHU MOJIEKYJIIPHOIT Macchl opraHuyeckux coeanHeHnit k BMC,

- cienuQuIecKrue METOIBI ONIPEAEIEHH MOJIEKy IsipHOH Maccel BMC, nx 1ocToMHCTBA M HEIOCTATKH,

- ypaBHenue llltayannrepa (Bua, rpaHUIBI IPUMEHHIMOCTH, 3HAYMMOCTH ),

- XapaKTepUCTHUECKas BA3KOCTh U ypaBHeHNEe Mapka-KyHna-XayBuHka (BU, TpaHHIBI IPIMEHUMOCTH, 3HAYUMOCTD),

- 3aBUCHMOCTb BA3KOCTH ITOJIMMEPOB OT X MOJIEKYJIIPHOH Macchl, (POPMBI MaKpPOMOJIEKYJI M UX CPOJICTBA K
PaCTBOPHUTEITIO.

IInceMeHHbIE 3a1aHusA
1. TTons3ysice ypaBHenueM ['arena-Ilyaseiins, mokaxnuTe CIpaBeUIMBOCTD CIIETYIOIIMX COOTHOLIEHHH:

Mo To Y

TJIe Ty — BPEMs HCTEUYCHUS UCITBITYEMOW KHUIKOCTH, 7 — BPEMS HCTCUCHUS CTAaHIAPTHOW )KUIKOCTH
2. TloaroroBbTe paboOYMil )KypHAI K IPOBEACHHIO JTAOOPAaTOPHOI pabOThI (0OXapaKTepu3yiTe 00bEKT UCCICIOBAHUS U
OCHAIIICHUE, HAPUCYITE CXeMy prbopa, 3alUIIUTe [U1aH paOdoThl, MOATOTOBETE TAOIHUILY IJIs 3aHECCHHUS
SKCIIEPUMEHTAIBHBIX TaHHBIX U MIJUTUMETPOBYIO Oymary).

To

3amaun

1. Baskocts riunepuna npu 25°C pasaa 0,954 H-c/m?. PaccunTaiite, 32 Kakoe BpeMs yepes Kanuuiap paguycom 1-1073
M 1 auHol 0,1 M mpoteuét 16-10 M® runepuna npu passoctu aapaenuit 0,05-1,013-10% H/m2,

2. OmpenennTe, 4eMy paBHA yAeIbHas BI3KOCTh cycrieH3nH, 10% o0béma koTopoii cocTasisier TBEpAAs dasa,
COCTOAIIAs U3 YaCTHI] CHEepUIecKoi GOpMBI.

3. YKaxnuTe pa3sMepHOCTh XapaKTEPUCTHUCCKON BA3KOCTH U BO3MOYKHBIC €AUHUIIBI H3MEPCHHUS.

4. PaccuuTaiiTe MOJEKYJIAPHBIE MACChI TIOJIMMEPOB, HCMOMbB3YS CIIEAYIONINE YPABHEHMSL:
[n] = 0,150 = 4,53-105-M°"™ (pacTBOp MONMBMHUIOBOTO CTUPTA B BOJIE),
[]=0,105=1,76-10"5-M°% (pacTBOp MOMMCcTHpPONA B TONTYOIIE),

[m] = 0,204 = 0,89-105-M°>% (pacTBOp HUTPOLETIONO3BI B ALIETOHE).
TpuBeaute cTpyKTypHbIE GOPMYIILI MOHOMEPOB M HOJUMEDOB.
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PexomeHayemas JinTeparypa

1.®usnueckas u koymongHas xumust: YueOnuk / [Tox pen. nmpod. A.I1. bensesa. — M.: TDOTAP- Meaua, 2008.- 704 c.
(Tn 30,§§1-5).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®u3ndeckas 1 KOJUTOUIHAS XUMISL: Y4el. i (apM. By30B 1
¢axynsreros / [ox pex. K.U. EscrpatoBoii. - M.: Bercmn. mik., 1990.- 487¢c. (I'm. 23, § 5. T'm. 29, § 8.).

3. Hlapunosa C.X., lllaranaes N.®. [lucnepcHple cucTeMbl. BEICOKOMOIEKYISIpHEIEC BEIIecTBa: Y deOHO-METOIIMYECKOe
nocobue. — Camapa: OO0 «CamJIrokcIIpunT». 2012. — 100 c.

4. Jlexuun.

MaTepHaJ’lbI JJId CAaMOIIOATOTOBKH K J'IaﬁOpaTOPHOMy 3aHATHIO 29

Pa3nen 8. «BBICOKOMOJIEKYIISIPHBIE BEIIECTBA U KX PACTBOPHD»
Tema: «Hab0yxanue BMB. 3acrynneBanue pacrsopoB BMB»

Bonpocs! 1J1st caMONIOATOTOBKH
1. Habyxanue u pactBopenne BMB:
- OTIIMYUE B MEXaHU3MaX pPacTBOPEHHUS MOIMMEPOB U MOHOMEPOB,
- CyTh Iponecca Habyxanuss BMB, nsmenenne o0bEMa 1 Macchl ITOJIMMEPHOTO 00pa3na npu HabyXxaHuH,
- IpUYMHA HA0yXaHUS,
- KOMM4YeCcTBEHHAs Mepa HaOyxaHus (CTereHb Ha0yXaHus),
- OTpaHWYEHHOE 1 HEOTpaHWIEHHOEe HaOyXaHue, IPUMEpBI;
- KNHETHKa HaOyXaHus,
- TepMOAMHaMHUKa HaOyXaHus,
- IaBJeHUE HaOyXaHMUs,
- BJIMSIHUE TIPUPOABI PACTBOPUTEIISI, TEMIIEPATypPhI, KUCIIOT, LIeJIoueii, cosieil Ha HaOyxaHue.
2. 3HayeHue nporecca HadyXaHHMs:
- B KHM3HEJESTeIbHOCTU PACTUTEIBHBIX U dKUBOTHBIX OPraHU3MOB,
- B TEXHOJIOTHH JIEKAPCTBEHHBIX (JOPM, BKITIOYAIOLIMX BEICOKOMOJIEKYJISIPHBIE BEIIECTBA;
- IpUMEPHI HCTIOJIB30BAHMS OTPaHUICHHO M HEOTpaHNYeHHO HalOyxaromux BMB B anrednoii mpakTuke.
3. 3actynaeBaHue pactBopoB BMB:
- 3aCTy/HeBaHME KaK CJIEACTBHUE CTPYKTypooOpa3oBaHus,
- TeMIeparypa 3acTyJHeBaHus pacTBopoB BMB u temnepatypa niaBiaeHus CTyAHEH,
- IOPOT 3aCTyJHEBaHMs, TOUKA rejieo0pa3oBaHusl, OPOT HEPKOISLIUH;
- 3aBUCHMOCTb 3aCTyIHEBaHHsI OT KOHICHTpaIMu 1 GopMbl Mosiekyl1 BMB,
- ne¥ictBue 31eKTpoauToB, [IAB 1 TemnepaTypsl Ha 3aCTy/AHEBaHHE.
4. IpakTH4ecKkast 3HAUNMOCTD TIpoliecca CTPYKTypooOpa30BaHHs B B KOJUIOMTHBIX pacTBOpax, pactBopax BMB n
koJutougHeix [TAB.

IIucbMeHHbIE 3aJaHMs

1. Jinsa cucreMaru3anuy yueOHOT0 MaTepralia COCTaBbTe U 3aNOJHUTE Tabnuiy «BiusHue pa3nuaHbix GakTopoB HA
HaOyxanue BMB»
2. JIns cuctemarn3ayn y9eOHOTO MaTepHaia COCTaBbTE U 3allOJHNTE TaONuIy «BimsiHre pa3nnaHbIX (GakTopoB Ha
CTPYKTYpooOpa3oBaHue B pacTBopax BMB»
3. Baecure B pabounii »ypHaJl METOJMKH BBITIOJIHEHHUS 1TaOOPaTOPHBIX paboT:

1) HaGyxanue >xenaTuHa ¥ Kayqyka B Pa3iIMIHbIX KHUIKOCTSIX.

2) 3aBHCHMOCTb BPEMEHH 3aCTYAHEBaHUS OT TEMIIEpaTyphl M KOHLEHTpalK pactBopa BMB.

3) BausaHue KUCIOT | IeT0Yei Ha 3acTyIHEBaHHE.

4) BnusiHue coneit Ha 3aCTyIHEBaHUeE.

3agaum

1. Paccunraiite, CKOIBKO MOJIEKYJ BOJBI CBSI3aHO B PACTBOPE C OJHON MOJIEKYNOH adp0yMHUHA U C OJJHUM
aMUHOKHCIIOTHBIM OCTAaTKOM, €CIIH U3BECTHO, 4TO 1T anpOymuHa cBs3piBaeT 0,31 Bogbl. M=68000 r/Momb, 4iciIo
aMHUHOKHUCIIOTHBIX OCTAaTKOB 515.

2. Paccunraiite crtenenp HaOyxaHus (o) Kpaxmana, ecid Ir Kpaxmaia depe3 3 uaca MOIJIOMIAeT 3MJI pacTBOpa
IIOTHOCTBIO p=1,05 r/mit.

3. Yxaxure GaxkTopsl, CHOCOOCTBYIOMINE 00pa30BaHUIO CTPYKTYPHPOBAHHBIX CUCTEM: a) HarpeBaHue, 0)
rino0ynspHas Gpopma MOJIEKy, B) NIMHEIHAs GopMa MOJIEKyII, I)OXJIaKAEHHe, 1) aHHM30AHamMeTpuyieckas popma
gactul, e) gobasnerne I11AB, 3) moBbImeHNe KOHIEHTPAINH YacTHUI] (ha3bl, M) HOHIKEHHE KOHIEHTPAIMH YaCTHIIL.
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PexomeHayemas JinTeparypa

1.®usndeckas u komwtonaHas xumust: YueOuuk / [lox pexn. mpod. AIL. bensea. — M.: TDOTAP— Meaua, 2008.- 704 c.
(T 30, §§ 3,7).

2.EsctpatoBa K.W., Kynuna H.A., Manaxosa E.E. ®usndeckas u KomongHas XuMust: Yued. s ¢apm. By30B U
¢axympreros / [ox pex. K.U. Escrpatosoit. - M.: Bercn. mik., 1990.- 487¢c. (I'm. 29, §§ 3, 9.).

3. Hlapunosa C.X., [llaranaes U.®. J/lucniepcHbic CUCTEMbI. BEICOKOMOJIEKYIIIPHBIC BEIIECTBA: Y UCOHO-METOIMYECKOE

nocobue. — Camapa: OO0 «CamJIrokcIIpuaT». 2012. — 100 c.
4. Jlexuun.
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Martepuansl 1Jis1 CAMONOATOTOBKH K jJ1a0opaTopHoMy 3aHsaTuio 30

Paznen 8. «BBICOKOMOJIEKYIISIPHBIE BEIIECTBA U KX PACTBOPHD)
Tema: «DU3MKO-XMMUS CTYAHEN U reJjiei

BO]IpOCbI IJIs1 CaMOIIOATOTOBKH

1. CtpyKTypupOBaHHbIE CUCTEMBI:

- TEpMHHBI CTYI€Hb U I'eJlb IPUMEHUTEIBHO K CTPYKTYPHUPOBAHHBIM CHCTEMaM,
- CTYZIHH U TEIH, MX CXOJCTBO U Pa3INIHE;

- KOaryJIsMOHHbIE ¥ KOHJICHCAIIMOHHO-KPUCTAIIIM3aMOHHBIE CTPYKTYPBI.
2. CBoiicTBa CTPYKTYPUPOBAHHBIX CHCTEM:

- COYCTAHUE CBOMCTB TBEPBIX TN U CBOMCTB, XapaKTECPHBIX JIJIS )KUAKOCTEH;

- IUTACTUYHOCTH ¥ AJIACTHYHOCTb,

- TIOTJIOIICHHUE Ta30B U KUAKOCTEH,

- cIocoOHOCTH K acopOIu,

- DIIEKTpHYECKas IPOBOIUMOCTE,

- U Py3usT HOHOB U MOJIEKY,

- IEPUOIUIECKHUE Peakliu U nepuoandeckue koiouaHsie cTpykTypsl (ITKC),

- THKCOTPOIIHBIE TIpeBpalieHus (CyTb, BHEIIHEE NPOSIBICHHE, BIUSIONINE (GaKTOPBI, CIICACTBHS, 3HAYCHUE, TIPUMEPBI),
- cHepe3uc (CyTh, BHEIIHEE NPOSIBJICHUE, BIUSIONIME (aKTOPBI, CIEIACTBU, ONOJIOTHIECKOE 3HAUCHHUE).

3. 3HayeHue CTyIHEH U rejeu:

- IPUYMHBI HAYYHOTO W MPAaKTUYIECKOTO HHTEpeca K CTPYKTYPHPOBAHHBIM CHCTEMAaM,

- 3HaYCHUE CTyIHEH U Tejel B OMOJIOTHH, MEIUITNHE, (apMaIlii, TEXHHUKE.

IIucbMeHHbIE 3aJaHNA

1. Baecure B pabounii >xypHaJl METOAUKH MIPOBEIEHUS Ta00paTOPHBIX paboT:
1) Auddysust B cTynHe xenaTHHA.
2) Iosry4enne nepruoANIEecKiX OCaJKoB cepedpa Iuxpomara u
MarHusi THAPOKCHJIA B CTyIHE )KeJIaTHHA.

3) Cunepes3uc cTyIHS JKEeaTHHA.

3agaun

1. Kunemuxa npOHUKHOBEHUSI XUMUYECKUX BEUWECTNE UEPe3 KOJICY Yelo8eKd, KAK, 6NpoYeM, u Opyeux Ou@@ys3uonnwix
npoyeccos (mpaouyuoHHvle 1eKapcmeentbie Qopmbl — MaA3U U NIACMbIPU), ONUCbIBAemcsl 3aKoHoM Duka.

Paccuuraiite ko3 dunuent guddysum, ecau npu rpaauente konnenTpamuii 0,8 kr/m* 3a 1 yac yepes momans
30 cM? mpoxomut 8:102 Mr BemecTsa.

2. B nocneounee decamunemue noyyuiu UHMEHCUGHOE pa3gumue pabomsl no CO30AHUI0 CUCTNEM Pe2YIUPYemMO20 peanusd
(8b1c80002ICOCHUS) NEKAPCMBEHHBIX NPENAPAmMos Had OCHOGe OUOOeCmpPYKMypupylowuxcs noaumepos. Hanpumep,
UHBEKYUOHHBLE MUKDOKANCYIIbL.

Paccumraiite Bpems peanmmza 100 Mr jekapcTBEHHOTO Iperapara 4yepe3 00O0JOYKHM MHKpOKAaIcyll ¢ oOmen
HOBEPXHOCTHIO | cM?, eciu 3HaueHMe rpajueHTa KonuenTpauuii 2500 r/cm*, xoaddument quddysun 1-1071 m?/c.
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Pexomenayemas quteparypa

1.®usndgeckas u komonanas xumus: YueOnuk / [Tox pen. mpod. A.IL. bensesa. — M.: [TDOTAP— Mexaua, 2008.- 704 c.
(T 30,§ 7).

2.EBcrparoBa K.U., Kynuna H.A., Manaxosa E.E. ®u3nueckas u koyutongHas Xumus: Yue6. 11 papM. By30B U
taxynereros / [Tox pen. K.M. EsctparoBoii. - M.: Beicu. k., 1990.- 487¢c. (I'm. 29, § 9.).

3. Hlapunosa C.X., [llaranaes U.®. J/lucniepcHbic CUCTEMbI. BEICOKOMOIEKYIIIPHBIC BEIIECTBA: Y UCOHO-METOIMYECKOE
nocobue. — Camapa: OO0 «CamJIrokcIIpunT». 2012. — 100 c.

4. Jlexuun.
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