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Xumun

TumnoBele 3aaHUs 411 KOHTPOJIHHOU PaOOTHI:
Tema 1. Konnouonoe cocmosnue geutecmea

UTo M3y4aeT KOJUIOUTHAS XUMUs?

MuxkpoguibTpanus 1 yapTpaQuibTpamms.

I'etepokoarynsius Kak METOJ pa3JesieHus JUCTIePCHil; MUKpodIoTanus.
[IpumeHeHne KOarynssHTOB U (JIOKYISHTOB Ul OUUCTKU BOBI.
DneKkTpoGUIbTpaIHsL.

MeMOpaHHBIE METOIBI pa3AeiICHUS TUCTICPCUT.

Kakue noBepxHOCTHbBIE SBJICHHS U3Y4aeT KOJUIOUIHAS XUMHUS?

Urto sBisieTCsl MEpOd TeTepOreHHOCTH U CTEMEeHH Pa3ApoOJEeHHOCTH, U KaKOBa CBS3b MEXIY

O Nog~LN

HAMU?

Tema 2. Ilosepxnocmmuule a61eHUA 8 OUCNEPCHBIX CUCHEMAX

1. UTto Takoe MOBEPXHOCTHOE HATSHKEHUE, U B KAKHX CIMHHUIIAX OHO U3MepseTcs?

2. [ToBepXHOCTHOE HATSDKEHHE, MEXaHW3M BO3HHKHOBEHHS, CBSI3b C YICIBHOM MO-BEPXHOCTHOU
SHEPrueH.

3. ®dakTopbl, BIUSIONIMEG HA BEJIMYMHY IOBEPXHOCTHOTO HATsDKeHHs. [loyiHAas MOBEpXHOCTHAS
SHEPrusl.

4, CyIIHOCTh OCHOBHBIX CIIOCOOOB OIPEICNICHHs] MOBEPXHOCTHOTO HATSDKEHHSI HAa TPaHUIIC
JKHJIKOCTB — I'as.

5. IToBepxHocTHO — aktuBHBIC BemecTBa (I[TAB), 0COOCHHOCTH HX XHMHYECKOW IPUPOJIBI,
KIaccu(puKaus, IpuMeHEHHE.

6. [ToBepXHOCTHAsE aKTUBHOCTb, (PU3UYECKUIN CMBICI, METOJ omnpeaencHus. GaKkTopbl, BIUSIONINE
Ha BEJIMUYMHY MOBEPXHOCTHOM akTHBHOCTHU. [IpaBuio Tpayoe.

7. I'uG6coBckass  ajgcopOumsi,  JABIDKYIIAs  CHJAa, MEXaHM3M, CHOCO0  OmpeAencHUs.
dynnameHTanabHOE ypaBHeHHe ['106ca.

8. [ToueMy MOBEPXHOCTHOE HATSHKEHUE U3MEHSETCS C U3MEHEHHEM TEeMIIEPaTyphI?

9. Kak 3aBHCHT IOBEpXHOCTHOE HATSHKEHHE OT MPUPOIBI BEIIECTBA, 00pa3yroIIero moBepXHOCTh
(MEXKMONEKYISIPHOTO B3aMMOICHCTBHS )?

10. Kakue MeToapl HCMONB3YIOTCSA AJIsl OTpeeNieHUs] TTOBEPXHOCTHOTO HATSDKEHUS KHUIKOCTEH H

TBEPABIX TEN?



11. Ha gem ocHOBaHO ONpCACIICHUEC TMOBCPXHOCTHOI'O HATSHKCHUA MCETOAOM OTpPbIBA KOJIbLA U
CTAJIarMOMCTPHUYCCKUM MCTOIIOM?

12. Kak u mo4yeMy 3aBHCUT IIOBEPXHOCTHOE HATSHKEHHUE OT TEMIIEPATyphl?

13.  Ilo kakoMy ypaBHEHHUIO MOXKHO PacCUUTATh MOJHYIO IIOBEPXHOCTHYIO 3Hepruto? Kakue nanueie
HEOOXOIUMBI [T TAKOTO pacyera?

14.  Kak BauseT Temieparypa Ha TEIUIOTY U 3HTPOIMIO 00pa30BaHUs €IUHUIIbI IOBEPXHOCTH U Ha
MIOJIHYIO TOBEPXHOCTHYIO SHEPTUIO HEACCOLIMMPOBAHHBIX KUJKOCTEH?

15.  Ilpu KakuX ycIOBUSAX KUAKOCTb OYIET MOJHUMATHCS B KAMJUISIPHBIX TPyOKax?

16.  HadeMm ocHOBaHO U3MEPEHHUE MOBEPXHOCTHOTO HATSHKEHUS KUIAKOCTEH METOIOM KAITMILIIPHOTO
MOIHATHS?

17.  Yem 0OBsACHSETCS BBITYKJIOCTh U BOTHYTOCTh MEHHCKA B KaIMJUISIPHBIX TPYOKax?

Tema 3. Kanunnapusie aenenun. Kanunnapnoe oasnenue. 3axkon Jlannaca

1. Kak 3aBuCHT jaBlieHHE Tapa OT KPUBU3HBI IIOBEPXHOCTH KUIKOCTH.

2. 3axoH TomcoHa.

3. Uro Takoe KanmuuIsIpHas KOHJICHCAIUS M KAKOB €€ MEXaHU3M.

4. N3oTepmudeckas meperoHKa BeiecTBa.

5. 3aBUCUMOCTb PACTBOPUMOCTH OT KPUBU3HBI OBEPXHOCTH AUCIIEPCHBIX YacTHI] (3akoH ['nb0ca-
OctBanpaa-OpetHamuxa).

6. PaBHoBecHas popma kpuctamion (3akon ['n66ca-Kiopu-Bynbda).

7. CwmauuBanue. Kpaesoii yros.

8. 3axoH IOHra (cuiioBoii U SHEPreTUYECKUI BBIBOIBI).

9. Pabora xoresum.

10. Pabora anreszum.

11. CooTHollIeHHE MEXKTy paboTaMu KOTE€3UHU U aAre3uH MPU CMauYuBaHUH.

12.  KanwmnsipHoe NOJHATHE KHUAKOCTH, ypaBHeHue JKiopeHa, KanuisipHasi TOCTOSHHAS KUIAKOCTH.
13. U3OmparenpHO€ CMayMBaHUE KaK METOJ[ XapaKTCPUCTHUKH TIOBEPXHOCTEH TBEPABIX TeI
(o punbHBIX 1 THO(GOOHBIX).

14.  TlomHoe cMaunBaHUE (TEPMOIUHAMUYECKOE YCIOBHE).

15.  TloHATHe O MOBEPXHOCTHBIX CHJIaX BTOPOTO POJia ¥ PACKIMHHUBAIOIIEM JaBICHUU.

16.  Jlunusa Tpexda3zHOro KOHTaKTa (JJMHUS CMAauyMBaHMs ); TUHEHHOE HATSHKEHUE.

17.  VYpaBHeHue KpaeBOro yrjia CMauyuBaHUs C yU€TOM JIMHEHHOTO HATSHKEHHUSI.

18.  KamwinsipHoe TeueHue B HOPUCTHIX Cpeliax.

19.  IIpakTtuueckue MpuiIoKeHUs (BBITECHEHHE HEPTH, TEUCHUE B HEBECOMOCTH U JIp. ).

20.  OcHoBHbIE METOABl U3MEPEHHUS MOBEPXHOCTHOIO HATSKEHUS >KUJIKOCTEH M MOBEPXHOCTHOMU

OHCPIur TBEPAbIX TCIL.

Tema 4. Ilosepxnocmmuvle ae1eHua na cpanuye pazoena a3

1. Paspymienne u u3MmenpyeHue (JUCIEPrHPOBAHHUE) TBEPABIX Tel Kak (PUIUKO-XUMUYECKUIN
nporecc oOpa3oBaHMsI HOBOM MOBEPXHOCTH.

2. Teopus I'puddurca, ycnoBue caMonporu3BOILHOIO PACTIPOCTPAHEHHS TPEIIHH.

3. O¢¢ext Pebunnepa: M3MEHEHHE NPOYHOCTH M IUIACTUYHOCTH KaK CIIEACTBUE CHIIKEHHS
MTOBEPXHOCTHOM PHEPTUU TBEPBIX TEIL.

4. OcHoBHBIE (OpMBI MpOsiBICHUS (P deKTa: miIacTuUIUPOBaHNE, BOSHUKHOBEHUE XPYIKOCTH,

CaMOIIPOU3BOJIbHOE IUCIIEPIUPOBAHUE.
TepmoauHaMuyeckue ycnoBus nposisiieHus 3¢dexra PeOunnepa.

BnusiHre XuMu4eckoi mpupo bl TBEPABIX TEJ U KUAKOCTEH Ha BO3MOXHOCTb €TI0 MPOSIBICHHS.
DNeKTpOKanUUIAPHbIN 3 peKT.

[IposiBnenue >¢pdpexra PeOunaepa B pUpoIHBIX U TEXHOJIOTMUYECKHUX Mpolieccax (IpUMephl).

. [ToBbllIeHHE MPOYHOCTH NPU PACTBOPEHMHM MOBEPXHOCTHOTO CIJIOSI KPHUCTAIOB (3(deKT

Nodde).

©CooNo O



Tema 5. Aocopouusa na nosepxnocmu pazoena a3

1. AncopOIHst Kak caMOTIPOX3BOJIBHOE KOHIIEHTPUPOBAHKE HA TOBEPXHOCTH pasena (a3 BemecTs,
CHIDKAIOMINX MeX(pa3zHOe HATSHKCHHE.

2. IToBepXHOCTHO-aKTUBHBIE U -MHAKTUBHBIE BEIIECTBA (IIPUMEPHI).

3. OTHOCHUTENBHOCTh TOHATHSA "TOBEPXHOCTHAs AaKTUBHOCTH' (3aBUCUMOCTH OT HPUPOIbI
KOHTaKkTUpyrouux (¢as). [loBepXHOCTHO-aKTUBHBIE METAILIIBL.

4, TepmoauaaMuka mporiecca agcopOuu. Ypasaenue aacopomuu ['udoca.

S. Opranuyeckue OBEpXHOCTHO-aKTUBHBIE BelecTa (IIAB).

6. Knaccupukamuss [IAB 1o MoJiekynsipHOMY CTPOCHHIO (QHHOHO- W KaTHOHOAKTHBHEIE,

HEUMOHOT'€HHbIE, aM(ponuTHbIe); obnactu npuMenenus [TAB. Beicokomonexymspubie [IAB (nmpumeps,
OTINYHS OT HU3KOMOJIEKY sIpHBIX [TAB). IIpobnema 6uopaznaraemoctu [TAB.

1. Knaccupukanus [IAB no wexanusmy ux pAeWcTBus (cMauduBaTelnH, JUCIEPraTopshl,
ctrabunu3aTopel, Motomue BemniectBa). llonarue o ruapodunsHo- naunodunsHoM Oanance (I'JIB)
mouekyn [TAB.

8. 3aBUCUMOCTb IOBEPXHOCTHOTO HaTsKeHMsI oT KoHueHTpauuu [TAB. Ypasuenue [llumikosckoro.
[ToBepxHOCTHAsl aKTUBHOCTbh, €€ U3MEHEHUE B roMoJiornyeckux psaax [1AB.

9. Tepmonnnamuueckoe 060cHOBaHMe npaBuiia Tpayoe-/{roko.

10.  Meroapl OICHKH TIOBEPXHOCTHOW aKTHBHOCTH opraHmdeckux [IAB. Pabota amcopOumm.

JlunaMuueckuii XxapakTep ajcopOIIMOHHOTO PAaBHOBECHS HA MOBEPXHOCTU pasjena pacTBop [IAB - ras.
VYpasuenue JIaurmiopa, ero cBs3b ¢ ypaBHeHusMu ['166ca, [lnmkosckoro u ®pymkuHa.

11. Crpoenne MoHocioeB pactBopuMbix [IAB. JIByxmepHOoe cOCTOsiHME BellecTBa B
MMOBEPXHOCTHOM CJI0€, OPUCHTAIIHS MOJIEKYJI B Pa3pEKCHHBIX M B HACBIIEHHBIX CIOSX.

12. VYpasuenue cocrosiHust MoHocost [IAB. Pacuer pazmepos mosekyn [TAB.

13. [ToBepxHOCTHBIE IUIEHKH HepacTBOpUMBIX I[IAB; MOBEpXHOCTHOE HaBJIEHUE, METOIbI €ro
H3MEpEeHUsl.

14.  WBotepmbl  nByxMepHOro  maBieHHs. (OCHOBHBIE  THIBI  IUICHOK:  Ta3000pa3HBbIE,
KUAKOPACTSIHYTHIE, KHUIKHE, TBEP/bIE.

15.  VYcnoBus nepexofa MjaeHKU OT OJHOTO COCTOSIHUSI K IPYTOMY.

16. Cinou JIsurMropa - biokeTT Kak caMOOPTraHU30BaHHBIE KOJUIOUIHBIE CTPYKTYPBI.

17. Ancop6rust [TAB Ha moBepXHOCTH pasziesia HeCMEIIMBAIOIINXCS YKHIKOCTEH.

18. Ancopbuus ITAB w3 pacTBOpOB Ha IMOBEPXHOCTH TBEpAbIX Tell. [IpaBwiio ypaBHUBaHUS

nojsipHocrer Pebunnepa.
19. Momudunupyromee naeiicteue IIAB: rugpodmnuzanus wu rumpodoOusamms TBepaOi

MTOBEPXHOCTH.
20.  VYmpaBrneHue cMauMBaHHEM B Ipolieccax (uIoTaIluH.
21.  Buusnue aacopOnuoHHbBIX ciioeB [TAB Ha cMa3o4HOe JCHCTBUE U HA TPAHUYHOE TPEHUE.

Tema 6. Jnekmponosepxnocmusie a61eHUsA 8 OUCHEPCHBIX CUCH EMAX

1. JIBoitnoit snextpuueckuit cioit (IADC). [Ipuunnsl o6pazoBanus 1IC.

2. TepMoanHaMHuuecKoe paBHOBECHE MOBEPXHOCTH pazaena (a3 ¢ yudeToM »DIIEKTPHUYECKOU
SHEPrUH.

3. Mopenu crpoenus JI9C (teopun I'enbmronbua, I'yu-Henmena, ltepHa, I'poma).

4. V3MeHeHre NOTeHIMaNa B 3aBUCUMOCTH OT PacCTOSIHUS OT MOBEPXHOCTH JJISi CUJIBHO U Ccl1abo
3apsHKEHHBIX IOBEPXHOCTEW; BIMSHUE KOHIIEHTPALMK U 3apsia HOHOB JJIEKTPOJINTA.

S. DNEeKTPOKMHETHYECKUE SBJICHUS: 3JEKTpoQope3, 3IIEKTPOOCMOC, MOTEHLMANbl TEYEHUS U
ocenanus; Teopus I 'enbmronbpua-CMOITyX0BCKOTO.

6. ONEKTPOKMHETUYECKUN  MOTEHIWaJ; TIpaHula CKOJbXEHHs. MeToasl  OompeneseHus
IEKTPOKUHETUYECKOTO TOTEHIIHAA.

7. CrtpoeHue MUIEIITBI THAPOPOOHOTO 307151.

8. BnusiHue KOHIEHTpalMU U NPUPOBI IEKTPOJIMTA HA BEIMUMHY U 3HAK 3apsiia KOJUIOMIHBIX

YaCTHII. OCHOBBI HOHHOT'O OOMEHa.



9. JIuotponHbie psiibl. M303JEKTpUYECKOE COCTOSHME B JMCIEPCHBIX CHCTEMAax; METOIbI
OTIpeJICIICHHUS H303JICKTPHUCSCKOM TOUKH. [IpakTHYecKue MPUII0KEHHUS FIEKTPOKHHETUICCKUX SBJICHUM.
10. OnexTpokanuuisipHele siBiaeHUs. [loHsATHE 00 JIEKTPONIOBEPXHOCTHBIX SBJICHUSIX: KAIIUUIIPHOM
ocmoce, nuhdysunodopese.

Tema 7. Yemoniuueocms oucnepcuvix cucmem

1. JlucniepralluOHHbIE METOJAbl IOJIYYEHHUs JUCHEPCHBIX CHCTEM (30JIeH, AMYJIbCUH, IIEH,
a’po3oJieit).

2. Pons ITAB B nponieccax noJrydeHust JUCIEPCHBIX CUCTEM.

3. CBs13b paboTHI IMCTIEPTUPOBAHUS C IOBEPXHOCTHON SHEPIHel TBEPABIX Tell.

4. Hcnons3oBanue > dexra Pebunaepa 1 ymenpieHus: padoTel aucnepruposanus. [Iporeccsr
JMCTIEPTUPOBAHUS B IPUPOJIE U TEXHUKE.

5. KonneHncannoHHbie cCIOCOOBI OTY4YEeHHS AUCTIEPCHBIX cucteM. OOpa3oBaHue 30Jei B TIpoliecce
XUMUYECKUX PEAKLUN

6. TepMoanHaMuKa TOMOT€HHOTO U T€TEPOr€HHOTO 00pa30BaHMsI KOJUIOMIHBIX YacTUL IPU
(dazoBeix niepexoaax 1-ro poaa (teopusi [ m606ca-Donbmepa).

1. PaboTa oOpazoBanust 3apoipiiieit HOBOH ¢a3bl. OOpa3oBaHME YACTUI] TUCTIEPCHOM (a3l B

MpOoIECCaX KPUCTALIU3ALNHI U3 PaCTBOPOB, KOHJAEHCAIIUH NIEPECHIIIEHHOTO Napa, KAMeHus. MeTo sl
pEryJIMPOBAHUS pa3MEpPOB YACTHUI] B JUCIIEPCHBIX CUCTEMAX.

8. OcHOBHBIE METO/IbI OUMCTKHU 30J1€H (AUanu3 U ynbTpaduibTpanus).

9. Komnonnno-xumuueckue cpoiictea BMC.

10. Merto1ipl onipeeieHus: KOHIIEHTPAlUH B pa3MepOB YaCTHIL 30J1€H.

11. Tepmoaunamuka  oOpa3oBaHuA ~ JUOPUIBHBIX  KOJUIOMJHBIX ~ CHUCTEM;  KpUTEpHi
CaMOTIPOM3BOJIBHOTO UcIieprupoBanus (kpurepuii Pedunnepa-Il{ykuna).

12. Munennoo6pa3oBanue B pactBopax [TAB. Kputudeckass KOHIIEHTpAIUs MHUIICIITIO00pa30BaHUS
(KKM), ocnoBHbIe MeTo1bI onipezenennst KKM.

13. Omnupuyeckue  3akoHoMepHocTH  u3MeHeHus KKM u  MuUHHMManbHOTO  3HAYEHUS

MMOBEPXHOCTHOTO HATSDKEHUS Ha IpaHulle paszaena pactBop [IAB - Bo3myx B rOMOJOrMUYECKUX psliax
ITAB.

14.  Ctpoenue npsMbIX U 0OpaTHBIX MULEILI MPU PA3IMYHBIX KOHLIEHTpanusx [1AB.

15. TepmonuHamuka  MuUIE/UIO00pa3oBaHus:  TewioBble 3G EKTh, poyib  TrUAPOPOOHBIX
B3aMMOJICHCTBUH, TuarpaMma Gha3oBbIX COCTOSIHHM, TemrepatypHas 3aBucuMocts KKM; Touka Kpadra.
16.  CoumroOunuzanus (KOJUIOMIHOE PACTBOPEHHE OPraHMYECKHX BEUIECTB B MPSMBIX MUIEIIAX).

OTHOCUTENLHAA COJIIO6PIHH3&HH${, 3aBHCUMOCTDB OT TCMIICPATYPbl 1 KOHOCHTPALIUH. COJIIO6PIHH3&HH${ B
HCBOIHBIX Cpcaax.

17. MukposMynbCHH; CTPOCHUE MUKPOKAIelb, YCIOBUS 00pa3oBaHus, (pa3oBasi AUarpaMMBl.

18.  IlpakTuyeckue MPUIONKEHUS MUICIUIIPHBIX CHUCTEM H MHUKpPOIMYIbCUH (B XUMUH,
He(Teno0bIuN, OMOJIOTHH).

19.  CeaumMeHTanMOHHAS YCTOWYHBOCTb.

20.  MonekynspHO-KHHETUYECKUE CBOMCTBA TUCTIEPCHBIX CHCTEM.

21.  Jluddy3us B KOIIOUTHBIX cHcTeMaX. 3aKOH DHUHINTEHA.

22.  CenuMeHTAllMOHHBIN aHAIM3 MOJUAUCIIEPCHBIX cucTeM. KoHcTaHTa ceTuMeHTaIum.

23.  uddepeHunanbHas KpuBas paclpeieieHus YacTHIl 10 pa3MepaM; HWHTErpajbHas KpHUBasd;
MIOCTPOEHHE UX U3 JaHHBIX 110 KHHETHKE HAKOIUIEHUS 0Ca/IKa.

24.  CemumenTtanoHHO-IM(pdy3nonHoe paBHoBecue. Meron Ileppena omnpeaeneHus uyucna
ABoragapo.

25.  IlpumeHeHue yabTpaleHTPUPYT Ui H3MEPEHHUS MAcChl YIbTPATUCIEPCHBIX YaCTHUI] H
Makpomouiekyn (Aymanckuii, CBendepr).

26.  Teopus ycroitunBoctu rufipodoousix 3oieit (Teopus 1JIDO).

27.  TepmoauHamMMKa TOHKUX IUIEHOK. PackimnHuBaromiee nasieHue no Jlepsruny. MonekynaspHas

COCTaBJIAOIIad PACKIIMHHUBAOIICTO OABJICHUS. Yyer MOJICKyJI}IpHOf/'I NpUpOaAbl KOHTAKTHUPYIOIIUX (1)33,
JJI1 TOHKUX IIJICHOK M C(I)epI/I‘-ICCKI/IX YaCTHIl. SJICI(TI)OCTaTI/I‘{CCKa}I COCTaBJAKOIIAasl PACKIMHUBAIOIICTO
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JaBlIeHUs. 3aBUCHMOCTh SHEPIUM B3aWMOJCHCTBHS YaCTULl TUCTIEPCHOM (a3bl OT PACCTOSHUS MEKIY
HHMU.

28.  OcHoBHbIE (DaKTOPBI, BIMSAIOUINE HA arPEraTUBHYIO YCTOMUYMBOCTD AUCHEPCHBIX CUCTEM.

29.  DddexTuBHaAs yIPYroCTh TOHKHX IICHOK.

30.  Dddexr Mapanronu-I'u606ca; IpUINHBI BOSHUKHOBEHUSI.

31.  T'uapoamHamMu4YecKue OCOOCHHOCTH YTOHBUICHUS TUICHOK.

32. CrpykTypHO-MeXaHn4deckuit 6apnep (Teopust Pebunnepa).

33.  Peosormueckue cBoicTBa ancopOIMOHHBIX cioeB [IAB - cTaOMam3aTopoB KOJJIOMIOB
KOJUIOUTHBIX CUCTEM.

34. 3alMTHBIE KOJIJIOUIBI.

35.  Ilopor koarymsiuuu; 3aBUCHMOCTh KPHUTHYECKON KOHIICHTPALMH SJIEKTPOJUTA OT pa3Mepa U
3apsna Koarynupymoiiero nona (npaswio Ulyneue - l'apan).

36.  AHTaroHM3M W CHHEPrU3M B JICHICTBHHM DIIEKTPOJIMTOB Ha MPOIIECC KOATYIISIUH.

37.  Koarynsmusi cuiabHO U cnabo 3apsHKEHHBIX 30J1ei (KOHIIGHTPAMOHHAS M HEeHTpan3allnOHHAS
KOAryJIsIIus).

38.  Ob6ocuHoBanwue npaswia Llymeie-Iapau u kputepus Ditnepca-Kopda B reopun 1JIDO.

39. @DnoKyIALHUS, TETEPOKOATYIISIINS, afaryisnus (onpeaeaeHus, IpuMepbl).

40.  Kwuneruka xoarymsiun. Teopust ObicTpoit Koarymsinuu (CMOJTyXOBCKHIA); OCHOBHBIE TIOJIOKEHUS

teopun MeuieHHoM koarymsinuu (H. @yke). Obpatumocts npoiiecca koarynsuud. [lentuzanus.

Tema 8. Cmpykmypno-mexanuueckue u peonozuueckue ceoiicmea OUCHEPCHBIX CUCHIEM.
Cmpykmypooobpazosanue ¢ OUCHEPCHBIX CUCH EMAX

1. 3aKOHOMEPHOCTH TEUYCHHUS CBOOOHO-TUCIIEPCHBIX CHUCTEM TI0J JICHCTBHEM IPHIIOKEHHOTO
JTABJICHUS.

2. 3akon HeroToHa. Brnusaue koHueHTpanuu ©u (HOPMBI YacTHI] AUCIIEpCHON a3kl Ha
3aKOHOMEPHOCTH TE€YCHUS (3aKOH DHINTEHHA).

3. CrpykrypooOpazoBaHue B  JUCIEPCHBIX  CUCTeMaX. BO3HHMKHOBEHHWE U  pa3BUTHE
MIPOCTPAHCTBEHHBIX CTPYKTYP. [Iprupoia KOHTAKTOB MEX/y 3JI€eMEHTaMH CTPYKTYD.

4, [Tepuoanuaeckue cTpykTypbl. OOpa3oBaHUEe U CBOMCTBA TEIICH.

5. KoarynsiuronHbsle CTpyKTypbl. YcioBHs 0Opa3oBaHHs, MEXaHUYECKHE CBOICTBA; SBJICHHE
TUKCOTPOITUH.

6. Kpucrannuzanuonubsie CTpYKTYpbl. MeXaHn4ecKre CBOMCTBA KPUCTAIUIM3AIMOHBIX CTPYKTYP.
7. Onucanue AUCIEPCHBIX CHCTEM Ha OCHOBE peojiormueckux mozeneil (Makcpenna, Kenbpuna,
bunrama, [1IBenora). [lomHas peosoruueckasi KpuBasi.

8. OU3NKO-XUMHUYECKUE  METOJbl  PEryJlMpOBaHHUsl  CTPYKTYPHO-MEXaHHUUECKUX  CBOMCTB

JUCTIEPCHBIX CHCTEM Ha Pa3IMYHBIX CTaAusIX MX (OPMHUPOBAHMS KaK OCHOBHas 3ajada (hU3UKO-
XUMHYECKOH MEXaHHUKH.

4 3onp noauaa cepedpa MOITy4eH METOJAOM XMMHYECKON KOHJEHCAIIMHU MO PEaKuu MOIuAa Kalus U
HUTpaTta cepebpa B u30bITKe mnocienHero. Hamucats Qopmyny wmunemnsl. PaccuurtaTh mopor
KOaryisiiiiy, yKa3aTb MPUPOAY KOAryJaupyIOIIero HOHa, €CIM KOoaryiduus HaOmojanach mpu
no6asieanu 0,5 mut 0,001 MoJB-9KB./ )T pacTBOpa HOIUAA KA K 15 MIT 307141.

Tema 9. Imynvcuu, nenwvt u azpozonu. Konnouono-xumuueckue ocHO8bl OXpamnvl OKpyyHcaroujenl
cpeonl

1. Poub aspo3zoneli B 3arps3HEHNUN OKPYKAIOLLIEH CPEJIbI.

2. Omynscun. Knaccudukans, onpeaeneHne CTeneHn JUCTIEPCHOCTH.

3. OMynbratopsl, NpuHIMIEL BeiOopa [TAB 115 crabuinzanuu npsSmMbeIX U 0OpaTHBIX AIMYJIBCHI.

4. Pounb runpodunsHO-nunoduiasHoro 6ananca monekynasl [IAB B crabunuzanum sMynbcuit.

S. OMyIbCHOHHBIE IIJICHKH; UX CTPOCHUE U (PAKTOPBI, BIUAIOIINE Ha YCTOMUYNBOCTh AIMYJIbCHOHHBIX
wieHok. OOparenue ¢a3 B AMyIbCUsX. TBEpble IMYIbraTopsbl.

6. Mertoab! paszpymieHus sMmyabcuid. [IpakTndyeckoe npuMeHeHne SMyIbCHH.

7. [lensl. CTpoeHue neH u ux kinaccudukanus. KpatHocTs neH.



8. [TenooGpaszoBarenu, >pPEKTUBHOCT UX BIUSHUS U CBSA3b C THIPO(UIBHO-TUIO(GHIEHBIM
6anancom ucrnoib3zyembix [TAB.

9. Brnusinue 35ekTpoMTOB Ha IEHO0OpasyroIyto criocooHocTs [TAB.

10. [lenHble MIEHKH, CTPOCHUE, (PAKTOPHI yCTOMUUBOCTH. YepHbIE MIICHKH.

11.  IIpaktuyeckoe npuMeHEHHE MeH (mpumepsl). Mcronp30BaHue MEH I MOACTUPOBAHUS (PU3HUKO-
XMUMHMUYECKUX MPOLECCOB (3apOXKACHUE U MIEPEMEIICHNE UCIOKALUI U 1p.).

12. Krnaccudukarus a3po301eii 1o arperaTHOMY COCTOSIHAIO YaCTHII TUCTIEPCHOM (a3bl.

13. Meroapl MOy4eHHUS U U3MEPEHHS pa3MEPOB adPO30JIbHBIX YaCTHII.

14. MonexkynsapHO-KUHETHUYECKHE CBOMCTBA a’p030Jieii (BBICOKO- U IPyOOUCIIEPCHBIX).

15.  Dnexrpuyeckue CBOICTBa a’3p030J€il, NMPUYMHBI BO3HUKHOBEHMS 3apsjia Ha IOBEPXHOCTHU
YacTHULL.

16.  ArperaTuBHas yCTOWYMBOCTB a3PO30JICH.

17. Crioco06b! 1 0COOEHHOCTH Pa3PYIICHUS adPO30JIeH.

18.  TIpakTU4eckoe HCIIOJIB30BAHHUE adPO30JIeh (TIpUMepHI).

19.  Tlo xakuM mpu3HaKaMm KiaccupuuupyroT o0BeKThl KoyutonaHol xumun? [IpuBenuTe mpuMepsl
JMCTIEPCHBIX CUCTEM.

20.  Mertoapl OYMCTKH MPHUPOJHBIX M CTOYHBIX BOJ, OCHOBAHHBIC HAa M3MEHEHHH arperaTMBHON U

CG}II/IMGHT&HI/IOHHOﬁ YCTOI\/'I‘-II/IBOCTI/I JAUCTICPCHBIX CUCTEM.

IIpuMepsI NpaKTHYECKUX 321aHUI VIS KOHTPOJIbHOI PadoThI

1. OnpenenuTe TOMIIUHY THAPATHON 000JOYKH YaCTHI] OKCHA JKeJle3a, €CIIU P MacCOBOU
xoHueHTpanuu 0,35 kr/mM3, yacTunas KoHIEHTpaus 308 pasHa 2 108 gactun/me.
[InoTHOCTH OKCHJIA KeJie3a IPUMUTE PaBHOM 5,2 r/cme. Cpennuii caur A yactwi 3a 5 CEeKyH/I
coctaBisieT 8 MKM. BsizkocTs qucnepcuonHoi cpeasl = 1,5 mlla-c, Temneparypa t = 25°C.

2. PaccumutaiiTe eMKOCTh T Py3HOTO CII0S YaCTUII AUCTIEPCHOM (a3bl. J[ucrnepcruonHoM cpenoi
aysierca Boaubii pactBop CaCly, ¢ xoHuenTpanueii 2-10* mons/nm npu 283 K u ¢ € = 83,8.
Omnpenenurte, BO CKOJIBKO pa3 UBMEHUTCA €MKOCTh, eciii K pacTBopy CaClz noGaButh paBHBIN
o0bem BoaHoro pactBopa NaCl Takoi ke MOJSIpHON KOHIICHTPALIUU.

3. B Tpu k01061 HasIUTO 110 50 MJT 307151 THAPOOKCH A Kee3a. UToObI BEI3BATH KOATYJIISIIUIO 301,
noTpeboBaIoch 100aBUTH B epByro koby 5,30 mut 1 u. KCI, B mpyryro 31,6 M 0,01 1. Na2SOs,
B TpeThio 18,7 M1 0,001 H NazPOs. BeryuciauTh mopor KoaryJysiiuu Ka)Aaoro 3JIEKTPOJIUTA U
OTIpeIeNIUTh 3HAK 3apsia 3071s.

4. Onpenenure YaCTUYHYIO KOHIIEHTPAIUIO 307151 OKCHA XpOMa C MacCOBOW KOHIIGHTpaIuen
0,08 xr/mM® ucnonk3ys cuemyromue ganHble: kodpduuuent muddysun D cocrasnser 2,5-1012
M?/c, Bs13KocTh cpeabl 1 = 1,5 mIla-c, Temnepatypa t = 20°C, ToamuHa ruapatHoro ciog d = 1,8
HM, IJIOTHOCTE OKCHJa XpoMa p = 5,6 r/cm®.

5. Bbuuciauth 3eKTpodOpeTUYECKyI0 CKOPOCTh YaCcTHIl 30Ji1 30JI0Ta, €CJIH TPaJUCHT
noreHimana paseH 850 B/m, a (-morenuman cocraBnsger 89,5 MB. Bsskocts cpenst 0,001
H-cex/M?, a iudseKTprYecKas MPOHULIAEMOCTh 8 1. YacTHIbI MMEOT HUIMHIPHYECKYIO GOpMYy.
6. Paccuwnraiite TonmuHy AudQy3HOro HOHHOTO cIos A Ha ToBepxHOCTH TutacTUHKY 1pu 300 K
B BOJIHOM pactBope, 1 11 kotoporo conepxut 0,01 r Ba(N03)2 (MuHau(PEpEeHTHBIN 3JIEKTPOIINT).
OTHoOcuTENbHAsA NUANEKTPUYECKas MPOHUIIAEMOCTbh pacTBopa paBHa 76,5. Bo ckonbko pa3
MU3MEHUTCS A, €CIIM pacTBOp pa30aBUTh ICMOHU3UPOBAHHOM BOJIOH B 4 paza?

7. PaccunraiiTe -mOTEHIIMAN YacTHUI] OEHTOHUTOBOW TJIMHBI IO PE3yJIbTaTaM 3JeKTpodopesa
MpU CJIEAYIOIIUX YCIOBUSIX: PACCTOSHHE MEXIY JJIEKTPOJaMH pPaBHO 25 cM, HampshKeHUE



coctapysier 100 B, 3a 15 MuH yacThibl nepeMeniaroTcss Ha 6 MM K aHOJy, OTHOCUTEJIbHAs
IUDJIEKTPUYECKAs IPOHMIAEMOCTE cpeanl € = 78,2 (mpu 298 K), Baskocts n = 8,94-10% I1a c.

8. Koarymsiust OTprIaTeIbHOro 30151 TPEXCEPHUCTOTO MBIIIBSKA BBI3bIBACTCS KaTrnoHamHu. [loporn
koarysin 1y nektponuro KNOs, MgCl, u AICl cootBerctBenHo paBubl 50,0; 0,72; 0,093
MMOJIB/1T 300181, Kak oTHOCATCS MeXITy cOOOM Koaryaupyrolye CocoOOHOCTH KaTHOHOB Pa3HOM
BAJIECHTHOCTH?

9. Bo cKoIBKO pa3 paboTa aaresun Boasl K 30510Ty (0 = 66°) GosbIue paGoThl aAre3sun BOIbI K
napaduny (0 = 110°)?

10. KpaeBoii yron mist Boasl Ha Koxke uenoBeka mpu 20 °C pasen 75°, a na monmsTuiieHe -
103°. TIpu sroii Temneparype 6(H20) = 72,75 mIIx/M%. Ha ckonbko Gonbine paboTa aare3uu B
MIEPBOM ClTydae Mo CPaBHEHHIO CO BTOPHIM?

11. TIpennoxuTh crnoco® MNOIyYeHHs 3051 KPEMHUEBOM KHUCIOTHI, 3amucaTh ypaBHEHUE
peakuuu, GopMyTy MULEIIbI, ONUCATh ONITUYECKUE CBOMCTBRA.

12. OnpepenuTe, BO3MOXKHO JIM PACTEKAHUE BOJHOTO PACTBOPA BAIEPUAHOBOM KHCJIOTHI IO
HIOBEPXHOCTH PTYTH MCXOJIS U3 3HAYEHU I TIOBEPXHOCTHOTO M MEK(A3HOTO HATSHKEHUA: G pactsop-
postyx = 25 MJIK/M?, G Hg-sosayx = 475 MIK/M?, G Hg - pp = 329 mJIx/M2. Ecnu pactBop OyzneT
pacTeKaThesl MO MOBEPXHOCTH PTYTH, TO KaK HPH 3TOM OPUEHTUPYIOTCS IOJSPHBIE TPYIIIEI
BAJIEPUAHOBOM KUCJIOTHL: K BOJIe WIH K pTyTu? OOBACHUTE TI0YEMY.

13. OnpenenuTh BETUYHHY aJICOPOIMH U MMOBEPXHOCTHYIO aKTHBHOCTh BOJHOTO PAacTBOpA MpHU
20°C, comepxkarero 20 mr/n kanpuiaoBoit kuciaoTsl (C7H1isCOOH), moBepXHOCTHOE HATS)KEHUE
pactBopa 48 MH/M, OBEpXHOCTHOE HATSKEHUE BOJIBI cocTaBisieT 72,2 MH/M.

14. PaccuuraiiTe paBHOBECHOE JaBJCHHUE MApOB HaJ KAIUISIMHU BOJIbI C AUCIIEPCHOCTHIO 20 MKM
! npu temneparype 333 K, eciim moBepXHOCTHOE HATSKEHUE BOJBI IpH Temmeparype 293 K

o do
coctayser 72,75 mJIx/M?, a TeMnepaTypHbIi KO3(Q(UIHMEHT NOBEPXHOCTHOTO HATSKEHUS Py

—0,16MJ1x/(M%K). JlaBiieHHe HACHIIIEHHBIX MAPOB BOJIBI HAJL IIIOCKOM MOBEPXHOCTHIO IpH 60°C
pasno 20,58 kIla, a mnotHocTs Boasl 0,983 r/cmS.

15.PaccunTaiite u mocrpoiire u3otepmy [ n66coBckoit aacopoiuu [1AB mo 3aBucuMOCTH
Mek(a3HOTO HATSDKEHUS Ha TpaHUIle renTaH-BoaHbIH pacTBop mpu 20°C. Onpenenute
TIOBEPXHOCTHYIO aKTUBHOCTh. Mek(a3HOe HATSHKCHHUE Ha TPAHMIIC TeNTaH-Bojia (B OTCYTCTBHE
ITAB) paBHO o= 51,0 MJIx/M2.

OO0pa3ubl BApMAHTOB KOHTPOJIbHOU PadoThl

Bapuant No
1. Knaccudukanus mgucnepcHsix cucteM. OcoOEHHOCTH YIbTPAMUKPOTETEPOT€HHOTO COCTOSHUS

(HAHOCOCTOSTHUS).
2. Kanunnspuoe naienue. 3akoH Jlamnaca u ero cieacTBusl.

3. PaccuuTarh ancopOuuio, MOBEPXHOCTHYIO aKTUBHOCTh ojieata HaTpus npu 20 °C Ha MOBEPXHOCTH
pacTBopa, ecilv MOBEPXHOCTHOE HaTskeHKe Bkl 72,7107 H/M, a MOBEpXHOCTHOE HATSKEHHE PACTBOPA
cocrapiseT 62,0-10° H/M, KoHIeHTpalus olleaTa HaTpus cocTapsier 20 /1.

4. 3onp moaunaa cepedpa MoyydeH METoJ0M XMMUYECKONH KOHJCHCAIMH TI0 peaKkIui UOuIa Kajaus U
HUTpaTa cepebpa B u30bITKE mocienHero. Hamucate (GopMmyny MHIENIBI, paccYUTaTh MOPOT
KOAryJsiliuM, YKa3aThb IPHPOJY KOAryJIMpyloIero HOHA, €CJIM Koaryiasius Habiroganack Npu
no6asnenuu 0,5 ma 0,001MoIB-3KB./11 pacTBOpa HoaAKIa Kaaust K 20 MIT 30J14.



Bapuant Ne
1. Munemioobpa3zoBaHrue B BOJHBIX U HEBOJHBIX cpefax. TepMoaMHaMHKa MHIEIO00pa30oBaHuUs.

Munemioo06pazoBaHie U COMIOOMIN3ALKS B IPSMBIX U OOpaTHBIX MULEITaX. MUKPOAIMYIIBCUH.

2. 3aBUCHUMOCTb IOBEPXHOCTHOI'O HAaTSDKEHHS BOJHBIX pacTBOpPOB OT KoHueHTpauuun I[TAB.
[loBepxHoCcTHass akTUBHOCTh. YpaBHeHue Ilumkosckoro. Teoperuueckoe 00OCHOBaHHE IpaBUIIA
Hroxio-TpayoOe.

3. PaccuuTaTh BENWYMHY aJCOPOLMH M MOBEPXHOCTHYIO aKTHMBHOCTH IpU Temmeparype 25 °C nus
BOJHOTO pacTtBopa, conepxamero 20 wr/nm mupuctuHoBoit kucnotel (C13H27COOH), ecim
IIOBEPXHOCTHOE HATSKEHHE MCCIeyeMoro pactBopa 65-10° H/M, MOBEpXHOCTHOE HATSKEHHE BOJIBI
TIpH 7TOi ke Temmepatype 72,75-10° H/m.

4, 3oJ1b noAM1a cepedpa MoJIy4eH METOJJOM XUMUUYECKOW KOHJIEHCAIIMU TI0 PEAKIIMK UOTUIa KaJIHst
u HuUTpara cepebpa B u30bITKe mocnennero. Hammcate dopmyny munemisl. PaccunTtats mopor
KOaryisiliuM, yKa3aTb MPUPOAY KOaryJupyroUlero HOHa, €ClIM Koaryiasuus HaOmojanach Mpu
no6asyiennu 0,5 mut 0,001 MoIB-9KB./ 1T pacTBOpa HOIUAA Kamus K 15 M1 307141.

Bapuant Ne
1. [IpuBeauTe KIacCU(PHUKAIUIO TOPUCTHIX aICOPOSHTOB 10 pa3Mepam nop. Kakue reopun onuceiBaroT
a7ICOpPOITMIO HA MOPHUCTHIX TEJIax MO 3TOM KiIaccupuKarum?

2. KakoBbI Ipu4rHBI OPOYHOBCKOTO ABMXKEHUA? KakuM rmapaMmeTpoM xapakTepHu3yIOT HHTEHCUBHOCTD
OpOYHOBCKOTO JABMKEHUA? OT KaKUX CBOMCTB CUCTEMBI 3aBUCUT ATOT ImapameTp?

3. AncopOuust pactBopeHHOTO B Boje [IAB Ha moBepXHOCTH pacTBOP-BO3AYX MO TIHHSIETCS
ypaBHeHuto Jlearmiopa. [1pu konnentpamnuu [IAB 0,1 Mo/ cTeTIEHB 3aMIOTHEHHS TTIOBEPXHOCTH
paBHa 0,4. Paccumutaiite moBepxnoctHoe HaTsbkeHue npu 300 K u konnentpauuu [IAB B pacTBope,
paBHoii 0,2 Moub/11. Monekyna ITAB 3aHEMaeT Ha TOBEpXHOCTH TUIoIanb 0,2 HMZ, TOBEPXHOCTHOE
HaTsbKeHue Boabl 71,66 MI[)K/MZ'C.

4. Ucnonb3ysa ypaBHeHue ['yu - UenmeHna, paccuuTaite 3HaueHHe NoTeHMana Ha paccrosauu 10 u 30

HM OT Mex(da3HOU MOBEpXHOCTH. JlucnepcuoHHOM cpeot siBisieTcss BOoaHbIN pacTBop NaCl ¢

KoHIeHTpammei 5-10 monw/n (numuddepentrsiii snexrponur), T =293 K, € = 80,1, ¢ = 0,03 B.
Bapuant No

1. Kakue YpaBHCHUS OIMUCBIBAOT 3aBUCUMOCTL ITOBCPXHOCTHOI'O HATAKCHHUA PACTBOPOB IIAB ot ux
KOHI.[CHTpaI_[I/II/I? HpI/I KaKHuX YCJIOBUAX OHU HpI/IMeHI/IMH?

2. Kak cBsi3aHa CKOPOCTh OC&XJIEHUS cQepuyeckoil dYacTUlbl B TPABUTAIMOHHOM TIOJie C
nucnepcHocThio? [IpuBeanTe ypaBHeHue.

3. PaccunTaiiTe U MoCTpoiiTe MHTErpalbHYIO KPUBYIO pacmpeieieHus oObeMa Hop ajacopOeHTa Io
pasmepam, UCIOJIb3ys JaHHbIE KallWJIIIPHOM KOHAEGHCAllMN METaHoIIa Ha cuirkarene npu 293K:

p/ps0,2 04 06 08 09 1,0

A, monw/kr (ancopbmus) 0,8 1,3 1,6 2,2 3.4 3.9

A, monw/kr (necop6mus) 0,8 1,4 2,0 3,0 3,7 3,9

[TnotHOCTH MeTanoma 0,788 r/cMm?, MOBEPXHOCTHOE HATsLKEeHHE 22,6 M Dx/M2.
4. Dnexkrpodopes IUCHEPCUU OCHTOHUTOBOW TIMHBI TMPOUCXOIMII TPH CIEAYIOUIUX YCIOBHSIX:
paccTosiHHE Mexay 3iekTponamu cocrasisio 0,25 M, Hanpsbkenue 100 B; 3a 15 mMuHyT rpaHuisl

IIEPEMECTHIINCH Ha 6 MM K aHoay. Paccuuraiite (-notenuuan yactui, ecinu €= 78,2, N= 1 mlla-c.



BOHPOCLI JJIS1 DK3aMeHa mo gucuuniante «KoanouaHasa XuMushy

1. Knaccudpukamust aucnepcHbix cucteM. OcOOEHHOCTH YABTPAMHUKPOT€TEPOr€HHOTO COCTOSHUS
(HAaHOCOCTOSIHUSA).

2. TepMOoAMHAMMYECKHUE XApAKTEPUCTHUKU TIOBEPXHOCTH B  OJHOKOMIIOHEHTHBIX CHCTEMaXx.
TemneparypHasi 3aBUCUMOCTb IOBEPXHOCTHOT'O HATSDKEHHUS.

3. lloBepXHOCTHOE  HATSKEHUE  OJHOKOMIIOHEHTHbIX Jkujakoctedl. CBsi3b ¢ sHepruei
MEXMOJIEKYJIIPHOTO B3auMoAecTBUSL. /lucnepcuoHHble U HeAUCIIEPCUOHHBIE B3auMoielicTBus. Pabora
KOT'€3UH.

4. MexdazHoe HaTsSHKEHHE U padoTa aare3uu; AUCIEPCUOHHBIE U HEAUCIIEPCHOHHBIE COCTABIISIOLIHE.
[IpaBuno AHTOHOBA.

5. CmauuBanue. 3akoH IOnra. KpaeBoil yroiyi; TepMOAMHAMUYECKHE YCIOBUS CMadUBaHUS U
pactekanus. Bnusuue [IAB Ha kpaeBbie yribl.

6. 30uparenbHoe cmaunBanue. 3akoH FOura. ['unpodunsabie U ruipodoOHbIe MOBEPXHOCTH TBEPABIX
T€J U MOPOIIKOB.

7. KanmmuisipHoe naBiieHue. 3akoH Jlammaca u ero ciieicTBus.

8. BiusHue KpUBHU3HBI MOBEPXHOCTH (pa3Mepa 4YacTHIl) Ha JaBJEHHE HACHIIIEHHOTO Mapa Hu
pacTBOpUMOCTH BelecTBa. M3oTepMuueckas rneperoHka u KanuisipHas KOHJICHCAIINS.

9. MeToapl U3MepeHHs MOBEPXHOCTHOTO HATSYKEHUS M CBOOOJHON MOBEPXHOCTHOW 3HEPTHH TBEPIBIX
Ted.

10. OcHOBBI TEPMOIUHAMUKH aJICOPOIIMK HAa TTIOBEPXHOCTH pa3jelia KUIAKOCTh/Ta3. YpaBHeHHUe [ nooOca.
11. IloBepXHOCTHO-aKTUBHBIE M NHAKTUBHBIE BellecTBA. OTHOCUTEIBHOCTD MOHATHS «IIOBEPXHOCTHAS
AKTUBHOCTBY.

12. 3aBHUCMMOCTh TOBEPXHOCTHOTO HATSHXKEHHUS BOJHBIX PACTBOPOB OT KOHUEHTpamuu [IAB.
[ToBepxHOCTHast aKTUBHOCTh. Y paBHeHHE [IIUIIIKOBCKOTO.

13. [ToBepxHOCTHAsE aKTUBHOCTh. TeopeTndeckoe o0ocHoBaHue npasuia [rokino-Tpayoe.

14. Ancop6iust pactBopuMbix [TAB Ha moBepxHocTH paszzaena pactBop [IAB/Bo3myx. CBsi3b ypaBHEHHI
['u606ca, Jlearmropa u [lIumkoBckoro.

15. AncopOumonnsie ciou HepacTBOpuMbIX I[IAB. VYpaBHeHHE HBYXMEPHOTO COCTOSIHHS. THIIBI
MMOBEPXHOCTHBIX IUIEHOK. [1nenku Jlenrmropa-biaomxerT.

16. Ancop6rus I[TAB Ha moBepxXHOCTH pa3zena MoJsipHON U HenoJisipHou xuakocteil. ['JIb monexkyn
[TAB.

17. Apncopbuus IIAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPAbIX Ted. l[IlpaBuno ypaBHHBaHUS
nossipHoctet Pebunnepa. Monudunupytomiee neiictsue [1AB.

18. Knaccuduxanus I[TAB no monekynspHOMY CTPOSHHUIO U MEXaHU3MY JICHCTBUS.

19. IIpuunnsl o6pa3oBaHus aBOMHOTO 31ekTpudeckoro cios (A3C). CoBpeMeHHbIE NPEACTABICHUS O
ctpoennu JJ9C.

20. Ancopbuunonnas u quddysHas yactu JIC. M3MeHenne noTeHIMana B JBOMHOM 3IIEKTPHYECKOM
CJI0€ JUI CHJIBHO U cJ1a00 3apsKEHHBIX MOBEPXHOCTEM.

21. Brusiaue snexrponmtoB Ha crpoeHue /I9C. MoHHbI 0OMeH B IMCIEPCHBIX CHCTEMAaX.

22. DneKkTpoKUHEeTHUYEeCKHe ABeHNs. Y paBHeHUe [ enbMrombiia-CMOIyX0OBCKOTO IS 3JIeKTpodopesa.
23. DnexkTpoKMHETHYeCKHe sBIeHUsA. BpiBoa ypaBHeHus ['enpMroisbia-CMOIYyXOBCKOTO st
IIEKTPOOCMOCA.

24. Bnusane wHauddepeHTHBIX U HEeMHAU(PGEPEHTHBIX 3JIEKTPOJIUTOB HA AIIEKTPOKWHETHUECKUN
notenuan. CtpoeHue MUesI ruipooOHBIX 30JIEH.



25. bpoyHOBCKO€ JBUKEHHME B KOJUIOMAHBIX cucTeMax. Teopus DiHiuTeiiHa-CM0OIJIyX0OBCKOTO.

26. CequmeHTanMOHHO- TG Y3MOHHOE PaBHOBECHUE, OIIPEICIICHUE YUCiia ABOTAIpO.

27. CeqMMEHTAllMOHHBINA aHAJIN3 TUCIIEPCHBIX CUCTEM.

28. uddy3ust B KoIIOUTHBIX cucteMax. CBs3b kodduimerta quddy3uu ¢ pa3MepoM YacTHII.

29. OnTuyeckre METO bl UCCIICIOBAHUS TUCTIEPCHBIX CUCTEM.

30. TomMoreHHO€ W TeTepOreHHOE OOpa3oBaHME 3apOJBIIIEH HOBOW (ha3bl MpH (a30BBIX MEPEXoaax
(Teopust 'u60ca-donpmepa).

31. MeTtobl NOJYYEHUSI U OUUCTKU JTUCIIEPCHBIX CUCTEM.

32. JInounbpHBIE KOJUIOUAHBIE CUCTEMBI. TepMOAMHAMHKA CAMOTIPOU3BOJIBHOTO AUCIIEPTUPOBAHUS IO
Pebunnepy-1Lllykuny.

33. MunenmnooOpa3oBaHie B BOJHBIX U HEBOJHBIX cpeslax. TepMoauHaMuKa MUIIEIII000pa30BaHusl.

34. MuuennooOpa3zoBaHHe U COJIIOOMIM3AIMS B IPSMBIX U 00paTHBIX MUlle/IaX. MUKpOIMYIbCHH.

35. [lensrl. Ilomyuenue u ctpoenue. Y cToHdnBOCTh neH. OCHOBHBIE TPUMEHEHUS.

36. Omynbcun. Knaccuduxamus smynscuil. MeTonbl ompeneieHusi Tuma sMyiabcuil. OCHOBHBIE
MIPUMCHCHHSL.

37. Crabunu3zanus SMyJabcuid U obpamienue ¢as. [Ipuaiun noadopa smymnsraropoB. Koanecuenmus B
AMYJIbCHUSX.

38. CenMMEHTAIIMOHHAS M arperaTuBHasl yCTOMYMBOCTD AUCIIEPCHBIX CHCTEM.

39. ®@akTopsI arperaTuBHON YCTOWYMBOCTU AUCTIIEPCHBIX CHCTEM.

40. TonkHe MJIEHKW: IEHHBIE U AYMYJIbCUOHHBIE. [Iprpoaa ycTolunBOCTH.

41. CrpykrypHO-MexaHW4deckuii Oaprep mo PeOuHmepy kak (akTop YCTOMYHMBOCTH JTUCHIEPCHBIX
CHCTEM.

42. Koarymsmust tuipooOHBIX KOJTIOUI0B 3ekTposutamu. Teopust JJJIDO.

43. BrustHuE AJIEKTPOIMTOB HA AIEKTPOKUHETUYECKUH MOTSHIIMAL. 30HBI KOATYIISIHH.

44. Kunetuka ObIcTpoit Koarymsiiuu. Teopus CMOTyXOBCKOTO.

45. CtpykrypooOpa3zoBaHue B IUCIEPCHBIX cucTeMax. OCHOBHBIE TUIIBI CTPYKTYP.

46. JlucriepcHble CTPYKTYpPHI ¢ (ha30BBIMU KOHTAKTaMU, UX 00pa30BaHNE U MEXaHUYECKUE CBOICTBA.
47. KoarynsuuoHHble CTPYKTYpBI. [Ipupoia koHTakToB. TUKCOTPOTHBIN (D PEKT.

48. Peosornueckre CBONCTBAa CBOOOJHOIMCIIEPCHBIX CHUCTEeM. YpaBHeHHS HproTOHa M DHHINTEHHA.
HeHnploTOHOBCKHE KUKOCTH.

49. Peosiornyeckue cBOMCTBA CBA3HOUCIIEPCHBIX cUCTeM. YpaBHeHHe bunrama.

50. OcHOBBI peosioruu. Moaenu ynpyroro, BA3KOro  MjacTUYHOTO MOBEJACHHS TBEPABIX TEI.

51. TlonHas peonornyeckasi KpuBasi IMCIEPCHBIX CUCTEM C KOAryJISIIMOHHOM CTPYKTYPOIL.

52.  AncopbOmumonHoe moHMWkeHHe npoyHocTH (dddext Pebunaepa). DopMbl  TPOSBIICHHUS,
TepMoiuHamMuueckoe obocHoBanue (ypasuenue ['puddurca). [Ipaktnyeckoe ucnonb3oBanue 3pdexra
Pebunnepa.

BapuaHTbl OM1€TOB /151 IK3aMeHa

Buner Ne
1. Knaccuduxamus nucrepcHbix cucteM. OcCOOEHHOCTH YIbTPAMUKPOTETEPOTEHHOTO COCTOSHUS
(HAHOCOCTOSTHUS).

2. 3os1b MoaMIa cepedpa MOJIyYeH METOJA0M XMMHMYECKONH KOHJCHCAIIUH 10 PEaKIMM UOJUA Kalus U
HUTpaTa cepeOpa B u30bITKE mocienHero. Hamucate (QopMmyny MMIENIBI, pPaccYUTaTh MOPOT
KOAryJsiliM, YKa3aTb IPHPOJy KOArylIHPYIOUIET0 HOHA, €CIM KOoaryisinus HaOmofanach mOpu
no6asnenuu 0,5 ma 0,001MoIB-3KB./11 pacTBOpa HoaAKa Kaaust K 20 MIT 30J14.
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3. PaccuuTaTh ajcopOumio, MOBEPXHOCTHYIO aKTMBHOCTH ojieara Hartpus npu 20°C Ha MOBEPXHOCTH
pacTBopa, ecii MOBEPXHOCTHOE HATsKeHKe Bob! 72,7107 H/M, a MOBepXHOCTHOE HATSKEHHE PACTBOPA
cocrasnser 62,0-10° H/M, KoHueHTpaIms oneara HaTpus paBHa 20 T/11.

4. 3nayenue cpearero casura & gactui ruapososst Si0z 3a 3 ¢ cocrasiser 8 MkM. OnpeienuTe paanyc
YACTHII, ECIIM BA3KOCTb JTUCIIEPCHOHHOM cpespl pasHa 107 Ila-c mpu 293 K.

buser Ne
1. TloBepxHOCTHOE HaTSIKEHHE  OJHOKOMIIOHEHTHBIX JKUAKOCTEH. CBsA3b C  SHeprueut

MEXMOJIEKYJIIPHOTO B3auMOAeHCcTBUSL. JlucnepcrnoHHble U HeUCIIEpCUOHHbIE B3auMoieiicTBus. PaboTa
KOT€3MH.

2. PaccunrtaTh BENMUYMHY aICOPOLMU W TIOBEPXHOCTHYIO aKTHBHOCTH Tpu Temmeparype 25°C mis
BOJHOTO pacTBopa, conepxamero 20 wr/m mupuctuHoBoit kucnotel (C13H27COOH), ecim
IOBEPXHOCTHOE HATSHKEHHME HCCIIeyeMoro pacTBopa cocTaiaser 65-10° H/m, moBepxHOCTHOE
HaTsDKEHHE BOJIBI TIPH JTOH ke Temmepatype 72,75-107° H/m.

3. 306 woaMIa cepedpa MOJIydeH METOJIOM XMMHYECKON KOHJICHCAIMH 10 PEaKIIMA UOIUAa Kallus 1
HUTpaTa cepebpa B u30bITKe mnocienHero. Hamucate Qopmyny wmunemnsl. PaccunrtaTh mnopor
KOaryisiliiM, yKa3aTb MPUPOAY KOaryJupyroUlero HOHa, €ClIM Koaryiasuus HabOmojanack Mpu
no6asiennu 0,5 mut 0,00 1MoTB-9KB./ )T pacTBOpa HOaUAA KA K 15 M1 307141.

4. Paccuuraiite TommuHy audQy3HOrO0 MOHHOTO CJIosi A Ha moBepxHocTH IactuHku npu 300 K B
BogHOM pactBope, 1 1 kotoporo comepxkut 0,01 r Ba(N03z)2. OTHOCHTENbHAS IHIJICKTPUUECKAs
MIPOHUITAEMOCTh pacTBOpa paBHa 76,5. Bo CKOIbKO pa3 M3MEHUTCS A, €CIM PAcTBOp pa30aBUTh
JIEMOHU3MPOBAHHOM BOJOM B 2 paza?
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