[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy

[lomkHocTb: pekTop

[ata nognucanus: 01.07.2026 15:02:33

YukansHbii (QH@HOMHELIE MATEPHUAJIbI|IJIS IPOMEKYTOYHON aTTeCTAIUU M0 TUCUMUILIJIMHE
e3a68f3eaale62674b54f4998099d3d6bfdcf836

[Tpunoxenue Ne 1

Konnouonas xumusa, 8§ cemecmp

Kon, HanpaBnenue
[IOTOTOBKH 04.03.01 Xumus
HamnpasienHocTts
(mpoduiis) Xumus
Dopma 00yueHus Ounas
Kadenpa-pazpaborumk

Xumun
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Xumuu

TunoBsie 3a1aHus 1J11 KOHTPOJIBHOW paOOTHI:

Tema 1. Konnouonoe cocmosnue seujecmea

1. Yto n3ydaeT KOIIOUAHAS XUMHUS?

2. Muxkpodunbrparus 1 ynprpaduiaIbTpams.

3. I'eTepokoarynsius Kak METOJ pa3/ieIeHus AUCIePCHil; MUKpOodIoTaIys.

4, [IpuMeHeHne KoaryJIstHTOB U (PIIOKYJISTHTOB JIJIS OYMCTKH BOJIBI.

5. DnexTpoduIsTpaIus.

6. MeMOpaHHBIE METO/IBI PA3ACIICHUS] TUCTICPCUT.

7. KaKI/Ie HOBerHOCTHBIQ ABJICHUS 1/13yqaeT KOJIJTOUJHAast XI/IMI/ISI?

8. Uro sBIsieTCS MEPOil TeTepOreHHOCTH M CTENEeHM Pa3IpOoOJICHHOCTH, M KaKOBa CBS3b MEXIY
HUMU?

Tema 2. ITosepxnocmmuie ag1eHus 8 QUCNEPCHBIX CUCHEMAX

1. UTo Takoe MOBEPXHOCTHOE HATSHKEHUE, U B KAKUX €IMHUIIAX OHO U3MEPSETCS?

2. [ToBEpXHOCTHOE HATSKEHHE, MEXAHU3M BO3HUKHOBEHUS, CBS3b C YIEJIBHOW IO-BEPXHOCTHOM
SHEPrUeH.

3. @akTopbl, BIUAIOIIME HA BEJIMYMHY I[OBEPXHOCTHOrO HarskeHus. [lonHas moBepxHOCTHas
SHEPrus.

4. CyIIHOCTh OCHOBHBIX CIIOCOOOB OMNpeAeNeHUs] TMOBEPXHOCTHOTO HATSKCHHS Ha TpaHUIIE
JKUJIKOCTh — Ias3.

3. [ToBepxHocTHO — akTuBHBIE BemiecTBa (IIAB), ocoOeHHOCTM HMX XMMHUYECKOW MPHUPOJIBI,
KJ1accupuKanys, MpuMeHeHune.

6. [ToBepxHOCTHAST aKTUBHOCTh, (PU3MUECKHUI CMBICI, METOJ onpe/eneHus. DaKkTopbl, BIUSIONINE
Ha BEJTMYMHY MMOBEPXHOCTHOM akTUBHOCTH. [IpaBuio TpayGe.

7. I'mub66coBckass  aacopOuus,  [ABIKYyINas  CWJIa, MEXaHW3M, CIOCOO  OmpeaeneHUs.
dynnameHTanbHoe ypaBHeHue ['m6oca.

8. [Touemy MOBEPXHOCTHOE HATSHKEHUE U3MEHSETCS C U3MEHEHUEM TeMIIepaTyphl?

9. Kax 3aBHCHT MOBEpXHOCTHOE HATSDKEHHE OT MPHUPOBI BEIIECTBA, 00PA3YIOIIETO MOBEPXHOCTh
(MEXMOIIEKYISIPHOTO B3aUMO/ICHCTBUS)?

10. Kakne meronbl HCHONB3YIOTCA IS ONPEIEICHUS] MOBEPXHOCTHOIO HATSHKEHUS JKUIKOCTEH U

TBEPIBIX Te?



11. Ha yeM ocHOBaHO ompenesieHUE IMOBEPXHOCTHOTO HATSXKEHUS METOIOM OTpbIBA KOJIbLA M
CTAJIArMOMETPUYECKUM METOIOM?

12. Kak 1 nouemy 3aBUCUT NOBEPXHOCTHOE HATSKEHUE OT TEMIIEPATyphI?

13. [To xakoMy ypaBHEHHUIO MOXKHO PacCUMTATh ITOJHYIO OBEPXHOCTHYIO dHEpruo? Kakue 1aHHbIe
HEOOXOIUMBI JJIsl TAKOTO pacyera’?

14. Kak Bnusier temneparypa Ha TEIUIOTY U SHTPOMHIO 00pa30BaHUS €UHUIIBI IOBEPXHOCTH U HA
MIOJIHYIO TIOBEPXHOCTHYIO SHEPTUIO0 HEACCOLIMMPOBAHHBIX KUAKOCTEN?

15. [Ipu kakux yCIOBUSAX KUIKOCTb OyJ€T MOJAHUMATHCS B KAMMJUISIPHBIX TPyOKax?

16. Ha 4em oOCHOBaHO U3MEpEHHE IIOBEPXHOCTHOIO HATSDKEHMS JKUAKOCTEH METOAOM
KaIllWJUIIPHOTO TOAHSTHS?

17.  Yem 0OBsICHAETCS BBITYKJIOCTh U BOTHYTOCTh MEHHUCKA B KalWJUIAPHBIX TpyOKax?

Tema 3. Kanunnapuoie agnenusn. Kanunnapnoe oasnenue. 3axon Jlannaca

1 Kak 3aBUCHUT IaBjeHHE IMapa OT KPUBU3HBI MOBEPXHOCTH KHUJIKOCTH.

2 3akoH TomcoHa.

3. Yto Takoe KanmWIsipHasi KOHJICHCAUS U KAKOB €€ MEXaHHU3M.

4 N3oTepMudeckasi meperoHka BEIiecTBa.

5. 3aBUCHMOCTh PACTBOPUMOCTH OT KPHUBU3HBI IOBEPXHOCTH JHCIICPCHBIX YaCTHIl (3aKOH
I'n66ca-OctBanbaa-OpelHanxa).

6. PaBnoBecHas popma kpuctamios (3akoH [ m66ca-Kropu-Bynbda).

7. Cmauuanue. KpaeBoii yroi.

8. 3axoH FOHra (cuiioBoil U SHEPreTUYECKU BHIBOJIBI).

9. Pab6ora xore3umu.

10. Pabora anresumn.

11. CooTHomieHne Mex a1y paboTaMy KOre3uu U aJire3uu npyu CMaulBaHUH.

12. KamwuisipHOe TIOAHATHE JKUAKOCTH, YypaBHeHHe JKIOpeHa, KanmwuisipHas MOCTOSHHAsS
KHJIKOCTH.

13.  M30OuparenpHOoe CMauMBaHME KaK METOJA XapaKTEPUCTHKU MOBEPXHOCTEH TBEPIbIX TeJ
(muounabHBIX U THO(OOHBIX).

14. [TonHOE cMaunBaHue (TEPMOAMHAMUYECKOE YCIOBHE).

15.  TloHsTHE O MOBEPXHOCTHBIX CHJIaX BTOPOTO PO/ia M PACKIMHUBAIOIIEM JIaBJICHUU.

16. JInaus Tpex¢azHOro KOHTaKTa (JIMHUS CMaunBaHMs); JIMHEHHOE HATSHKEHHE.

17.  YpaBHeHHe KpaeBOro yria CMauuBaHMS C YUETOM JIMHEHHOTO HaTSKEHHUS.

18. KanumnsipHoe TeueHne B MOPUCTHIX Cpeiax.

19.  IlpakTHueckue NpuiIoKeHUs (BBITECHEHUE HEPTH, TEUEHUE B HEBECOMOCTH U Jp.).

20.  OcHOBHBIE METOABI M3MEPEHHUS TOBEPXHOCTHOTO HATSIKCHUS JKUIAKOCTEH M TMOBEPXHOCTHOM

OHEPIUU TBEPABIX TCII.

Tema 4. Iloeepxnocmuule aenenus na cpanuye pazoena ghasz

1. Pazpymienne u u3MenpieHHe (AUCIEPIUPOBAHME) TBEPIABIX TN KakK (U3MKO-XUMHUYECKUI
npouecc 00pa3oBaHMsI HOBOM MOBEPXHOCTH.

2. Teopus I'puddurca, ycroBue caMonpon3BoIEHOTO PaCIPOCTPAHEHHS TPELIHH.

3. Dddexr Pebunmepa: u3MeHEHHE MNPOYHOCTH W IUIACTUYHOCTU KaK CIIEACTBHE CHIKCHHS
MOBEPXHOCTHOM 3HEPTUU TBEPJBIX TEJL.

4. OcHoBHble GopMbI MposiBIeHUS dPdekTa: miacTuduIupoBaHue, BOSHUKHOBEHHE XPYNKOCTH,

CaMOIPON3BOJIBHOE IUCTIEPIrHPOBAHUE.
5 TepmonnHamMuveckue ycioBus nposiBieHus sgdekra Pedunaepa.

6 BnusiHre XUMUYECKOM MTPUPOABI TBEPIBIX TEJ U KUIKOCTEH Ha BO3SMOKHOCTD €TI0 MPOSBICHUSI.
7. DNEKTPOKATUIUIAPHBIN 2P HEKT.

8 [Iposinenue > dexra Pedunnepa B mpupoIHBIX U TEXHOIOTHYECKUX MpoIieccax (IpUMepH).

9. [ToBbIIeHNE TPOYHOCTH MPU PACTBOPEHUH MOBEPXHOCTHOTO CJOSI KpHUCTALIOB (3 deKT

Nodde).



Tema 5. Aocopouyusa na nosepxnocmu pazoena ¢hasz

1. AncopOrusi Kak CcaMONpPOM3BOJIbHOE KOHLEHTPUPOBAaHME HA IOBEPXHOCTH paszzaena ¢a3
BELIECTB, CHIKAIOLINX MeX(pa3HOe HATSKEHUE.

2. IToBEpXHOCTHO-aKTUBHBIE U -MHAKTUBHBIE BEIIECTBA (IPUMEPHI).

3. OTHOCHUTENBHOCTh TMOHATHS '"HOBEPXHOCTHAs AaKTUBHOCTH" (3aBUCUMOCTH OT TPUPOJBI
KOHTakTHpyomux ¢a3z). [loBepXHOCTHO-aKTUBHBIE METAILIHI.

4. Tepmonunamuka niporiecca aacopoumu. YpaBuenne ancopounu ['mb0ca.

3. Oprannueckue NOBEpXHOCTHO-aKTUBHbIE BelecTBa ([TAB).

6. Knaccudpukanus IIAB 1o MonekynspHOMy CTpOEHUIO (aHHOHO- M KaTHOHOAKTHBHBIE,

HEHOHOTeHHbIe, aM(ponuTHbIe); obnactu npumeHenus [TAB. Bricokomonekyssipusie ITAB (mpumepsl,
omnyus oT Hu3koMouekysipHbix [TAB). [IpoGnema 6uopasnaraemoctu [TAB.

7. Knaccudukamus IIAB mno wmexaHu3Mmy HX JACHCTBUS (CMauyuBaresld, JAUCHEPraropsl,
ctabunuzatopsl, Moromue BeniectBa). [lonsTHe o runpodunpHo- nunoduasHoM Oanance (IJIb)
Mmouekya [TAB.

8. 3aBUCHUMOCTh  IIOBEPXHOCTHOTO  HAaTsDKEHUS OT  KoHHeHTpauuu [IAB. VYpaBHenue
[nmkoBckoro. IToBepxHOCTHAsE aKTUBHOCTD, €€ N3MEHEHUE B TOMOJIOTHUecKux panax [TAB.

9. Tepmonunamuaeckoe 060cHOBaHME MpaBmiia Tpayoe-/lrokio.

10. MeTtonpl OlLIEHKM TOBEPXHOCTHOM akTUBHOCTUM opranudeckux I[IAB. Pabora amcopOruu.

JlunaMuueckuil xapakTep aacopOIMOHHOTO PaBHOBECHS HA TOBEPXHOCTHU pazzena pactBop [IAB - ras.
VYpaBuenue JIaHrmropa, ero cBssb ¢ ypaBHeHusAMHU [ n06ca, Lumkosckoro u @pymkuHa.

I1. Crpoenue MoHocinoeB pactBopuMbix IIAB. J[ByxmepHOoe cOCTOsSHME BeLIeCTBa B
IIOBEPXHOCTHOM CJIOE, OPUEHTALMS MOJIEKYJ B Pa3pEKEHHBIX U B HACBHIIICHHBIX CIIOSX.

12. VYpasHenue coctosinust MoHocios [TAB. Pacuer pasmepos monexyn [TAB.

13.  IloBepxHOCTHbIE IUIEHKH HepacTBOpUMBIX IIAB; NmoBEpXHOCTHOE IaBIEHHE; METOABI €ro
H3MEpEHMUSL.

14.  HM3orepmbl  JIByxMepHOro  jaBieHusi. OCHOBHblE  THIBI  IUICHOK:  ra3000pa3Hble,
KUJKOPACTAHYTHIE, )KUAKUE, TBEP/bIE.

15.  VYcnoBus nepexona INIEHKH OT OJHOTO COCTOSIHUS K JPYTOMY.

16. Crou JIaarmiopa - baogaxeTT kak caMOOpraHu30BaHHbIE KOJUIOMIHBIE CTPYKTYPBHI.

17. Ancop6uust [IAB Ha moBepXHOCTH pa3iena HeCMEIINBAIOIINUXCS XKUIKOCTEH.

18.  Ancopbums ITAB w3 pacTBOpOB Ha TMOBEPXHOCTH TBEpABIX Teid. [IpaBuio ypaBHUBaHUS

nossipHoctel PeOunaepa.
19. Momudunupyromee neiictue [IAB: rtumpodunmusanus wu  ruapodoOu3anus TBEpAOH

MOBEPXHOCTH.
20.  VmpamieHue cMauMBaHHEM B Iporeccax (roramnuu.
21.  Bnwuszue agcopbunonHbIX cioeB [IAB Ha cMa3ouHOe AeHCTBHE U HA TPAaHUYHOE TPEHHUE.

Tema 6. Inekmponosepxnocmnovie agnenus 6 QUCNEPCHBLIX CUCHIEMAX

1. JBoitHo¥ snexrpuueckuii cioit (JIDC). [Ipuannst odpazosanus 12C.

2. TepmoanHamMuyeckoe paBHOBECHE IOBEPXHOCTH paszaena (a3 ¢ yd4eToM 3IEeKTpUYEeCKOU
SHEPTUH.

3. Mogenu ctpoenus I9C (teopun ['enbmronsia, ['yu-Uenmena, ltepua, ['poma).

4. N3menenune noreHmana B 3aBUCUMOCTH OT PACCTOSIHUS OT TMTOBEPXHOCTHU JJISI CUIILHO U Ci1abo
3apsKEHHBIX IOBEPXHOCTEH; BIMSHUE KOHLICHTPALMH U 3apsiia UIOHOB AJIEKTPOJIUTA.

5. DJEeKTPOKUHETUYECKUE SBJIEHUS: 3JIEKTPO(Ope3, IEKTPOOCMOC, MOTEHIMAIbl TEUYEHUS U
ocenanus; Teopus ['enpmronbia-CMOIyX0BCKOTO.

6. DNEeKTPOKUHETUYECKUN  MOTEHLHaNl; TpaHWIa CKOJIbKEHUA. MeToasl  ompeneneHus
NEKTPOKUHETUYECKOTO MOTEHIMAA.

7. CrpoeHne MUTIEIUTBI THAPOPOOHOTO 3015,

8. BiusiHe KOHIIEHTpAalMKU U NPUPOABI SJIEKTPOJIUTA HA BEIMYMHY M 3HAK 3apsi/ia KOJUIOUIHBIX

yactul. OCHOBBI MOHHOTIO 0OMEHaA.



9. .HI/IOTPOHHLIC psAAbL. I/I303J'ICKTpI/I‘-ICCKOG COCTOSIHUE B JOUCHCPCHBIX CHUCTCMAX; MCTOABI
OIpECACIICHUSA H303HCKTpH‘IeCKOI>'I TOYKH. HpaKTI/I'-IeCKI/Ie MPUITOKCHHUA JICKTPOKUHETUUCCKUX SIBJICHUH.
10.  DnekrpokamuuisipHbie — siBieHUsA. [loHsATHE 00  DJEKTPONMOBEPXHOCTHBIX  SIBICHUSX:
KamwuisipHoM ocMoce, muddysnodopese.

Tema 7. Yemoiiuueocms oucnepcuvix cucmem

1. JlucriepralluOHHbIE METO/bl MOJYYEeHUs JAUCHEPCHBIX CHUCTeM (30J€H, HMYJbCHH, IIEH,
a’po30JIeii).

2. Pons ITAB B nporieccax monyueHust JUCTIEPCHBIX CHCTEM.

3. CBs13b pabOTHI JUCTIEPTUPOBAHHS C TIOBEPXHOCTHOW YHEPTUEH TBEPIBIX TEI.

4. Hcnonb3oBanue 3pdexra PeOunaepa ans ymeHblIeHus: padboTsl qucneprupoBanus. [Iporeccs
JVICTIEPTUPOBAHUS B TIPUPOJIC M TEXHUKE.

5. KonneHcanmonnele crnocoObl MOMy4YeHHs JHcIepcHbIX cucrteM. OOpas3oBaHue 305el B
MIPOLIECCE XMMUYECKHUX PEaKIUN

6. TepMoauHaMyKa TOMOT€HHOTO U T€TEPOTeHHOT0 00pa30BaHuUs KOJUIOMIHBIX YaCTHIL IPU
(azoBbix epexogax 1-ro pona (teopus ['m66ca-dompmepa).

7. Pabota oOpa3oBanus 3aposiiiei HOBoH (a3bl. O6pazoBaHMe YaCTHIl JUCTIEPCHOM (a3bl B

nmponeccax Kpuctauim3anuu U3 paCTBOPOB, KOHACHCAIWH ICPECHIIICHHOIO Iapa, KUIICHU. Metonsl
PEryiavupoBaHud pasMCepoOB HaCTULl B AUCTICPCHBIX CUCTCMAX.

8. OcHOBHbBIE METO/IbI OYUCTKH 30J1€H (AUan3 U yIbTpapuIbTpaLts).

9. Komnonnno-xumuueckue cporictea BMC.

10. Mertoapl onpeneneHns KOHIIEHTPauuyd U pa3MeEPOB YaCTHUIL 30JICH.

11. Tepmoaunamuka  oOpa3oBaHuss ~ JTHOMUIBHBIX  KOJNJIOMJHBIX ~ CHCTEM;  KpUTEpUU
CaMOIIPOM3BOJILHOTO JucneprupoBanus (kpurepuil Pedunnepa-1llykuna).

12. Munennoo6paszoBanue B pactBopax [IAB. Kputndeckas KoHIIEHTpalvsi MUIEIII0O00pa30BaHuUs
(KKM), ocHoBHbIe MeTo/1bI onipeaeneHuss KKM.

13. Omnupuueckue  3akoHoMepHOcTH  u3MeHeHuss KKM u  MUHUManpHOrO  3HA4YE€HUS

MIOBEPXHOCTHOT'O HAaTSKEHUsS! Ha rpaHulle paszaena pactBop IIAB - BO3qyx B roMoJIOTHMYECKHX psaax
ITAB.

14. CrpoeHue npsiMbIX U 00paTHBIX MULIEIUT IPU Pa3IMYHBIX KOHUEeHTpauusax [TAB.

15. TepmonuHamMuka  MUIEUIO00pa30BaHMs:  TemaoBble  3PQeKTb, poiab  THIAPOPOOHBIX
B3aMMOJICHCTBUH, auarpamMma (a3oBBIX COCTOSHHN, TemmneparypHas 3aBucuMocTh KKM; Touka
Kpadra.

16. Comrobunu3zanus (KOJUIOUIHOE PACTBOPEHHE OPTaHMYECKUX BEIIECTB B MPSAMBIX MHUIIEIUIAX).
OTHOCHUTENbHAs COMIOOMIM3ALINSA, 3aBUCUMOCTb OT TEMIIEPaTyphl U KOHLeHTpauu. Como0uu3anus B
HEBOJIHBIX Cpefax.

17. Mukpo3MynbCUU; CTpOEHIE MUKPOKAIEeNb, yCIOBUS 00pa3oBaHus, (ha3oBasi AUarpaMMal.

18.  IlpakTuueckue TPWIOKEHHS MUICIUIAPHBIX CHUCTEM H  MHKPOAMYIbCHH (B XHUMUH,
HedTeno0suu, OMOTIOTHN).

19. CenumeHTaIMOHHAS YCTOMUNBOCTD.

20.  MonekynaspHO-KHHETHYECKHE CBOMCTBA AUCIIEPCHBIX CUCTEM.

21.  JIuddy3us B KOJUIOMIHBIX CUCTEMaX. 3aKOH DWHINTEHHA.

22.  CeaMMEHTAlMOHHBIN aHAIIN3 MONUIUCTIEPCHBIX ciucTeM. KoHcTaHTa celMMeHTaIuu.

23.  JluddepenumanbHas KpuBas paclpeieieHUs YacTUI[ MO pa3MepaM; HHTErpaibHas KpuBas;
MOCTPOCHUE UX U3 JAHHBIX 10 KHHETHKE HAKOIICHHUS OCaIKa.

24. CemumentanuonHo-muddy3uonnoe pasHoBecwe. Meron IleppeHa omnpenencHus 4mcia
ABorajpo.

25.  llpumeHeHue yapTpalleHTpU(yr sl HM3MEPEHHS MAcChl YIBTPAJAUCIEPCHBIX YaCTHIl U
Makpomouekyn (Jymanckuii, CBendepr).

26. Teopus ycroitunBoctr ruapodoOHbIX 30iei (Teopust 1JIDO).

27.  TepmoauHamuKa TOHKUX IUIEHOK. PacknmuHuBaromiee naeineHue no [epsruny. MonekynspHas

COCTABIIAOIIAST PACKIMHHUBAIOIICTO JABICHUS. YUYEeT MOJICKYJISIPHON MPUPOIBI KOHTAKTHPYIOMHX (a3,
4



JUI TOHKUX IJICHOK M C(hepHUECKUX YacTUll. DIEKTPOCTATUUECKask COCTABIISIONIAs PACKIMHUBAIOIIETO
JaBJIeHUA. 3aBUCUMOCTb DHEPIMM B3aUMOJEHCTBUS YaCTUIl TUCHEPCHOM (Pa3bl OT pacCTOSHUS MEKIY
HUMH.

28. OcHoBHbI€ (aKTOPBI, BIAUSIIONINE HAa arPEraTUBHYI0 YCTOMYUBOCTH TUCIIEPCHBIX CUCTEM.

29. D¢ dexTuBHAS yIPYroCTh TOHKUX TJICHOK.

30. Dddext Mapanronu-I n66ca; mpruurHB BOZHUKHOBEHUSI.

31.  TuaponuHamMuyecKue 0COOCHHOCTH YTOHBIICHHS MICHOK.

32. CrpykTypHO-MexaHHueckuil 0apbep (Teopust Pebunnepa).

33.  Peonormueckue cBoiicTBa ajncopOuuMoHHbIX cioeB [IAB - cTabuimM3atopoB KOJUIOMIOB
KOJUIOUJHBIX CUCTEM.

34. 3amuTHBIE KOJUIOUIBI.

35. [Topor koarynsiuuu; 3aBUCUMOCTb KPUTHYECKOM KOHILEHTpALUHU 3JEKTPOJINTA OT pa3Mepa u
3apsijia Koaryaupyouero nosa (npasuio [ynsue - lapan).

36. AHTaroHU3M ¥ CUHEPTU3M B JACHCTBUU NIEKTPOIMTOB HA MPOLECC KOATYISALNN.

37.  Koarymsiuus cuiIbHO M cl1ab0 3apspKEHHBIX 3051eH (KOHIIGHTpAalMOHHAs M HeUTpalln3aluoHHas
KOATYJISIIIHS ).

38. Ob6ocHoBanue npasuia Llynsie-I'apau u kpurepus Ditnepca-Kopda B reopuu JJIDPO.

39. OnoKynsaLus, TeTepOKOATYIISIINS, afaryasuus (onpeaeieHus, IpuMephl).

40.  Kuneruka xoarysasiuuu. Teopust 6b1cTpoit koarynsauuu (CMOITyXOBCKUI); OCHOBHBIE MTOJIOKEHUS

teopuu MenaeHHo koarynsauuu (H. @yxkc). Obpatumocts npouecca koarymsinuu. [lentuzanus.

Tema 8. Cmpykmypno-mexanuueckue u peonozudecKue C60UCMEA OUCHEPCHBIX CUCHIEM.
Cmpykmypooodpa3zoseanue é OUCHEPCHBIX CUCeMax

1. 3aKOHOMEPHOCTH TEUEHHUsI CBOOOIHO-IUCIEPCHBIX CHUCTEM IIOJ ACHCTBHEM MPUIOKEHHOTO
JTaBJICHUS.

2. 3akoH Hbrotona. BimsHue xoHueHTpauuu W (GOpPMBI YacTHUIl JUCHEPCHOM ¢a3bl Ha
3aKOHOMEPHOCTH TE€UEHUS (3aKOH DHIITEHHA).

3. CrpyktypooOpa3oBaHue B  JHCIEPCHBIX CHCTeMaX. BO3HUKHOBEHHE ©  pa3BUTHE
IIPOCTPAHCTBEHHBIX CTPYKTYP. [Iprpoga KOHTAaKTOB MEKIY IIEMEHTAaMU CTPYKTYD.

4. [Tepuonuueckue cTpykrypsl. OOpa3oBaHUE U CBOMCTBA rejeil.

5. KoarynsiuoHnHble CTPYKTYphl. YCIOBHsS 0Opa30BaHMs, MEXaHWYECKHE CBOWMCTBA; SBICHUE
TUKCOTPOIIHH.

6. KpucraminzannoHnssle CTpyKTypbl. MexaHn4deckue CBOMCTBA KPUCTAITU3AMOHBIX CTPYKTYD.
7. Onucanne AUCTIEPCHBIX CUCTEM HAa OCHOBE peojiornyeckux mopeneit (Makcpenna, KenbBuna,
bunrawma, IlIBenoBa). [TonHas peonoruyeckas Kpupasi.

8. OU3UKO-XUMHUYECKHE  METOAbl  PETyJUPOBAaHUS  CTPYKTYPHO-MEXaHHYECKHUX  CBOWCTB

JMCIIEPCHBIX CHCTEM Ha PAa3JIMYHBIX CTaausX WX (QOpPMUpOBaHHMsS KaK OCHOBHAas 3ajadya
(hU3HKO-XUMUICCKON MEXaHUKH.

4 3onp woauna cepebpa MOIyYyeH METOAOM XMMHUYECKOH KOHIEHCAIMH MO Peaklyy HOIuAa Kaius U
HUTpara cepebpa B u30bITKEe mocienHero. Hamwcare ¢opmyiny Munemisl. Paccuurtars mopor
KOAryJIsilluK, yKa3aTb MPUPOAY KOAryJMpYIOLIEr0 HWOHA, €CIU KoaryJsaius HaOIrogaiach Mpu
no6asiernu 0,5 vt 0,001MoIb-3KB./1 pacTBOpa MOAMAA Kamus K 15 Mt 30515,

Tema 9. Omynvcuu, nenvr u aszpozonu. Konnouono-xumuueckue 0CHOGbl 0XPAHbL OKpYIHCAIOU4ell
cpeovl

1. Ponb aspo3soiieii B 3arps3HEHUH OKPYKAOUIEH CPEBI.

2. Owmynwscuu. Knaccudukanus, onpeaeneHue cTerneHu JUCIEePCHOCTH.

3. OMyabraropsl, IpuHLIUIEI BiOopa ITAB as ctabunuzanuu npsMbIX 1 0OpaTHBIX AIMYJIbCUH.

4. Ponw runpodunsHo-mHnoduasHOTO 6ananca moaekyisl [IAB B cTabunuzanuu sMyinbCUi.

5. OMyYJIbCHOHHBIE IUIGHKH; WX CTpoeHHEe W (AKTOphl, BIUSIONIME HA YCTOHYHMBOCTD
SMYIbCUOHHBIX TIeHOK. OOpaienue ¢a3 B sMynbcusix. TBepbie SMyIbraTophl.

6. Mertoasl paspyumieHus smyinbcuid. [IpakTnueckoe NpuMEHEHHE SMYITbCHMN.



7. [ensl. CTpoeHue neH 1 ux kiaccuduxanus. KpatHocTs nes.

8. [lenoo6pa3oBarenu, 3(pGEKTUBHOCTh MX BIUSHUSA U CBSI3b C TUAPODUIBHO-TUNOPUIHHBIM
6anancom ncnoib3yembix [TAB.

9. Brustaue snekTponruToB Ha IeHOOOpa3yroIyo cnocooHocts [TAB.

10. [lenHble MIEHKH, CTPOCHUE, PAKTOPBI yCTOMUYUBOCTU. UepHBbIE MIICHKH.

11. [IpakTnueckoe mnpuMmeHeHue mneH (mpumepsl). Mcnonb3zoBanue mneH Uil MOAETUPOBAHUS
(U3NKO-XHUMHUYECKHX MPOLIECCOB (3apOXKICHHUE U NTEPEMEIICHNE TUCIOKAMNA U JIp. ).

12. Knaccudukanus aspo3osieli o arperaTHoMy COCTOSTHUIO YaCTHUIl AUCTIEPCHON (Da3bl.

13. MeTozb! NoMy4YeH!s] U U3MEPEHUS Pa3MEPOB a3PO30JIbHBIX YACTHII.

14. MornekynsspHO-KHHETUYECKUE CBOMCTBA a3p030Jiei (BBICOKO- U TPYyOOIHUCTIEPCHBIX ).

15. DJEeKTpUYECKHE CBOMCTBA a’po30JI€i, NMPUYMHBI BO3HUKHOBEHMS 3apsiia Ha IOBEPXHOCTH
YaCTHILI.

16. ArperaTtuBHas yCTOHYMBOCTb a3pO30JIEH.

17. CnocoObl 1 0COOCHHOCTH pa3pyIICHUS a3PO30JICH.

18. [IpakTHyeckoe UCIOIB30BAHUE a3PO30JIeH (IPUMEPBI).

19. [To xakuM mpu3HaKaM KJIaCCUPUIMPYIOT 00BEKThI KoutonaHoi xumun? [IpuBenure npumepsl
JUCTIEPCHBIX CHCTEM.

20. Metoapl OYMCTKH HMPUPOAHBIX M CTOYHBIX BOJA, OCHOBAaHHBIE HA U3MEHECHHUH arperaruBHOU U

CEIUMEHTALIMOHHOM YCTOI\/'I‘II/IBOCTI/I AUCTICPCHBIX CUCTCM.

IIpuMepsI NpakTHYECKUX 3aaHUH 1JIs1 KOHTPOJIBLHOH PadoThI

1. Onpenenute TOMUMHY THAPATHON 000JIOUKH YaCTHUI] OKCHA JKeJie3a, €CIIM MPU MacCOBOM
koHUeHTpanuu 0,35 KI/M>, YacTU4Has KOHLICHTpaIKs 30J1s1 paBHA 2 10" gyactury/m’. TInoTHOCTH

OKCHJIa JKelle3a IPUMUTE paBHOM 5,2 r/cm’. Cpenauii CABUT A YacTHIl 3a 5 CEKYHJ] COCTABJISET
8 MkM. Bszkocth nucnepcuonHoit cpensl = 1,5 mlla-c, temneparypa ¢ = 25°C.

2. PaccumTaiite emkocth auddy3Horo cimos vactur aucnepcHoi ¢asbl. JlucrnepcuoHHON
cpenoii sBisercs Boaublii pactBop CaCl,, ¢ konnenrpanueii 210 monb/n npu 283 Ku ¢ € =
83,8. Ompenenure, BO CKOJIBKO pa3 M3MEHHUTCS €MKOCTh, eciii kK pactBopy CaCl, nob6aButh
paBHbIN 00beM BogHOTO pacTBopa NaCl Takoil ke MOJISIpHONM KOHLIEHTPALUH.

3. B tpu xon0b1 HamuTo 1mo 50 MIT 30151 THAPOOKCUAA kele3a. UToObl BBI3BATH KOATYJISIIUIO
307151, MOTPEOOBANIOCH 100aBUTH B mepByto koidy 5,30 mu 1 H. KCI, B apyryto 31,6 ma 0,01 H.
Na,SO,, B Ttperbto 18,7 mn 0,001 v Na;PO,. BblYUCIUTH TOPOr KOATYISLHUM KaxKI0TO
AIIEKTPOJIUTA U OTIPEACIUTE 3HAK 3apsiia 30JIsl.

4. Onpenenure 4YaCTUYHYIO KOHIEHTPAIIMIO 307151 OKCHJIa XpOMa C MacCOBOM KOHIIEHTpaluen
0,08 xr/M’ ucnone3ys ciemyromue ganape: kodpduuuent auddysuu D cocrasser 2,510
M%/c, BA3KOCTH cpennl N = 1,5 mIla-c, remneparypa ¢ = 20°C, To/IIIMHA TMAPATHOTO ¢j1og & = 1,8
HM, IUIOTHOCTH OKCHa XpoMma p = 5,6 r/cm’.

5. BbucauTh 37€KTPOPOpPEeTHUECKYI0 CKOPOCTh YACTUIl 30Js 30JI0Ta, €CJIU TIPATUEHT
noreHuuana pasedH 850 B/m, a (-morenuuman cocrtasiser 89,5 MB. Bsskocts cpenbr 0,001
H:cex/M?, a IUANIEKTPUUECKas MPOHUIAEMOCTh 81. UacTULBI MMEIOT LMIUHAPHIECKYIO (HOpMY.
6. Paccumnraiite Tonmuny aud@dy3HOro HOHHOTO CJIOsl A Ha MOBEPXHOCTHU IUTacTUHKH mipu 300
K B BomHom pactBope, 1 1 koroporo comepxkut 0,01 r Ba(NO,), (uaauddepeHTHbII
aeKTpoauT). OTHOCHUTENbHAS IUAJIEKTPUUYECKas MPOHUIIAEMOCTh pacTBopa paBHa 76,5. Bo
CKOJIBKO pa3 UBMEHHUTCA A, €CIIM PACTBOP pa30aBUTh JEMOHU3UPOBAHHOM BOJOM B 4 pa3a?

7. Paccunraiite E-moTeHuMan 4acTull OEHTOHUTOBOM IIMHBI IO pe3yibTaTaM 3JeKTpodopesa
IIPU CIEAYIOIIMX YCIOBUSAX: PACCTOSTHUE MEXIY JJIEKTPOJAaMU PaBHO 25 CM, HaIpSKEHHE
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cocrapisier 100 B, 3a 15 mMuH yacTuibl nepeMelaoTcss Ha 6 MM K aHOIy, OTHOCUTEJIbHAs
JMBJIEKTPUYECKAs IIPOHUIIAEMOCTh cpeabl € = 78,2 (mpu 298 K), Baskocts 1 = 8,94:107 I1a c.

8. Koarymsimmst oTpuIiaTeIbHOTO 30711 TPEXCEPHHCTOTO MEIIIbIKA BBI3BIBACTCS KAaTHOHAMMU.
[Toporu koarymsiuuu ans anekrponutoB KNO; MgCl, u AICI; cootBerctBeHHO paBHbI 50,0;
0,72; 0,093 mmonw/n 30ma. Kak oTHOcATCS MexXITy cOOOH KOarylupyloliHe CIIOCOOHOCTU
KaTHOHOB Pa3HOW BaJICHTHOCTH?

9. Bo ckonbKo pa3 paboTa aare3un Bomasl K 3010Ty (0 = 66°) Gonbine paGoTsl aAre3un BOIbI K
napaduny (0 = 110°)?

10. KpaeBoii yroun st Bojisl Ha koke uenoseka npu 20 °C pasen 75°, a na nomatuiene - 103°.
ITpwu 1ot Temmneparype O(H,0) = 72,75 mJx/m*. Ha ckonbko 0osblIe paboTa aare3uy B
IIEpBOM CITy4ae Mo CPaBHEHHIO CO BTOPHIM?

11. IpennoxuTs cnoco® MOMy4YEHHUsS 3071 KPEMHHEBOW KHCIOTHI, 3alHcaTh ypaBHEHHUE
peakuuu, GopMysTy MULIEIUIbI, OMIMUCATh ONTHYECKUE CBOWCTRA.

12. Onpenenute, BO3MOKHO 1M PAacTEKaHHE BOJHOIO PACTBOPA BAJIEPMAHOBON KHCIOTBI IO
HOBEPXHOCTH PTYTH MCXOIS M3 3HAUCHUM IMOBEPXHOCTHOTO M MEX(DA3HOTO HATHKEHUS: G
pacraop-noszyx = 29 MIDK/M?, O g posmys = 475 MIDK/M, G g - pp = 329 MJIx/M*. Ecin pacTBop Oyzet
pAcTEKaThCA MO IOBEPXHOCTH PTYTH, TO KaK HPH 3TOM OPHEHTHPYIOTCS MOJSPHBIE IPYIIIEI
BaJIEPHAHOBOM KUCIIOTHL: K BOJE UK K pTyTu? OOBACHUTE I10YEMY.

13. OnpenenuTs BEJIUYUHY aJCOPOLMH U MOBEPXHOCTHYIO aKTUBHOCTH BOAHOIO PAcTBOpaA MpHU
20°C, conepxamiero 20 mr/n kanpunoBoit kuciotsl (C,H;sCOOH), moBepXHOCTHOE HATSKEHNE
pactBopa 48 MH/M, moBepXHOCTHOE HaTsSKEHUE BOMBI cocTapiseT 72,2 MH/m.

14. PaccuuraiiTe paBHOBECHOE JaBJICHME MapoB HaJ KaIUIAMH BOJbI C JIUCHEPCHOCTHIO 20
MM ipu Temmneparype 333 K, eciin OBEPXHOCTHOE HATSKEHHE BOABI P TeMieparype 293

K cocrasnsier 72,75 mJx/M?, a TeMIeparypHbiii KOO(QQUIMEHT MOBEPXHOCTHOTO HATSKEHUS
do
dt

npu 60°C pasno 20,58 xIla, a urotHOCTH Bozbl 0,983 r/cm’.

— 0,16M/Ix/(M*K). TaBieHre HACBHILEHHBIX MapOB BOIbI HaJ IUIOCKOM MOBEPXHOCTHIO

15.Paccuunraiite u moctpoiite nuzorepmy [ uodcoBckoit aacopounn [TAB mo 3aBucumoctu
Mex(}a3zHOTO HATSHKCHHS Ha TpaHMIIe TeNTaH-BoAHBIN pacTBop mipu 20°C. Onpenenure
MMOBEPXHOCTHYIO aKTUBHOCTh. Mex(ha3Hoe HaTsHDKeHUE Ha TPAHUIIE TeNTaH-Bo/a (B OTCYTCTBHE
ITAB) paBHo o,= 51,0 M/Dx/M*.

OO0pa3upl BADUAHTOB KOHTPOJILHOH PadoThl

Bapuant Ne
1. Krnaccudukamust mucrnepcHbx cucteM. OcoOEHHOCTH YIBTPaMUKPOT€TEPOTEHHOTO COCTOSHUS

(HaHOCOCTOSIHUSA).
2. KanunnsipHoe naBieHue. 3akoH Jlannaca u ero cieicTBus.

3. Paccuurarh ajcopOumio, MOBEPXHOCTHYIO aKTUBHOCTH oJieara HaTpus npu 20 °C Ha MOBEPXHOCTH
pacTBOpa, €CIM ITOBEPXHOCTHOE HaTskeHHe Boael 72,7-10° H/M, a NOBEPXHOCTHOE HATSKEHHE
pactBopa cocrasiser 62,0-10° H/m, konuenTpauus oneara Harpus cocrasuser 20 /7.

4. 3onb noauaa cepedpa MoTydeH METOJOM XUMUYECKONW KOHACHCAIMU TI0 PEaKINK UOIUIa KaIusl U
HuTpara cepebpa B u30bITKe mociuenHero. Hammcats (opmyny MUIENIBI, paccuuTaTh MOPOT
KOArylIsiluK, yKa3aTb MPHUPOAY KOAryJHpYIOUIEr0 HWOHA, €CIM KOoaryJsius HaOIrogaiach IMpu
no6asnennu 0,5 mit 0,001 Mo1b-3KB./11 pacTBopa noauaa Kaaus K 20 mi1 3051s.



Bapunant Ne
1. Munemioo0pazoBaHue B BOIHBIX M HEBOIHBIX CpeAax. TepMOoAMHAMHKAa MHUIEII000pa30BaHMUs.

Murnemioo6pazoBaHue M COMOOMIU3AIMS B MIPSIMBIX U 0OpaTHBIX MULIEIaX. MUKPO3IMYIIbCHH.

2. 3aBHUCHMOCTb IIOBEPXHOCTHOTO HATSPKEHMsS BOAHBIX pacTBOPOB OT KoHUeHTpauuu [IAB.
[ToBepxHOCcTHast akTUBHOCTh. YpaBHeHue IllumkoBckoro. Teopetnueckoe 00OOCHOBaHME IpaBHIIA
roxo-Tpayoe.

3. Paccuurarh BeIMUYMHY aJCOpPOLMM M MOBEPXHOCTHYK aKTUBHOCTH mpu Temmeparype 25 °C s
BOJIIHOTO pacTBopa, comepxkamero 20 wr/nm mupuctuHoBoit kucnotel (C;H,;COOH), ecnu

1071073
MOBEPXHOCTHOE HATSHKEHME MCCIEMLyeMoro pactsopa 65-107° 107107y, MOBEPXHOCTHOE
y 3-107- 1073
HATSHDKEHHE BOJIBI TTPHU ATOM ke Temmeparype 72,7510 H/m.
4. 3omb nomuaa cepedpa MoayyeH METOIOM XMMHUUECKOH KOHACHCAIUY M0 PeaKiy HOAM 1A Kaaus

U HuUTpara cepeOpa B u30bITKe mocienHero. Hamucare Qopmyny wmunennsl. Paccuurats mopor
Koaryjsiiyu, YykKaszaTb IMIpHUPOAY KOATrYJIHMPYIOIICTO HOHA, CCJIM KOoaryjisanus HaGHIO,Z[aJIaCB npu
no6asnernu 0,5 vt 0,001MoIb-3KB./1 pacTBOpa MOAMA Kamus K 15 Mt 3051,

Bapuant Ne
1. IlpuBeanTe KITaCCUPHUKAIMIO TOPUCTHIX aJICOPOSHTOB MO pa3Mepam mop. Kakue Teopun onuceiBaroT
a/1copOLIMIO Ha MOPUCTBIX TEJIaX MO 3TOM Kiaccupukanun?

2. KaxoBbl npuunHbI OpOyHOBCKOTO ABMKEHUA? KakuM nmapameTpoM XapaKTepu3yloT HHTEHCUBHOCTD
OpOYHOBCKOTO JBMXKEHUs? OT KaKUX CBOWCTB CUCTEMBI 3aBUCHUT HTOT MapameTp?

3. Ancopbuus pactBopeHHOTO B Boae [IAB Ha moBepXHOCTH pacTBOP-BO3MyX HOAYHHSIETCS
ypaBHenuto Jlenrmiopa. [Ipu xonnentpanuu [TAB 0,1 Monb/n cTeneHb 3an0IHEHHSI TOBEPXHOCTH
paBHa 0,4. Paccuuraiite nosepxHoctHoe HatspkeHue npu 300 K u konuentpauuu I[TAB B pactBope,
pasHoii 0,2 monb/1. Monekyna [TAB 3anumaet Ha moBepXHOCTH mtomas 0,2 HM?, HOBEPXHOCTHOE
HaTsKeHue Boasl 71,66 mJx/M?-c.

4. Ucnoneiys ypaBHenue ['yu - UenmeHa, paccuuTaiiTe 3HaueHUE MOTeHIMAana Ha paccTossHuu 10 u 30

HM OT MeX(a3HOU MOBEpXHOCTH. [{UCTIepCHOHHON cpenoi sBisieTcst BoaubIi pactBop NaCl ¢

KoHIeHTparmeit 5-10* mons/1 (nanupdeperTHsii anexrponur), T =293 K, € = 80,1, (¢ = 0,03 B.
BapuanTt Ne

1. Kakue ypaBHEHMS ONMCHIBAIOT 3aBUCHUMOCTbH ITOBEPXHOCTHOIO HaTsKeHUs pacTBopoB IIAB oT ux
koHLeHTpauu? [Ipu Kakux yclIoBUAX OHU IPUMEHUMBI?

2. Kak cBs3aHa CKOpPOCTh OCaXIeHUS Ccepuyeckol dYacTHWIbl B TPAaBUTALMOHHOM TIONE C
nucrnepcHocThio? [IpuBenuTe ypaBHEHHE.

3. PaccuuTaiiTe U NOCTPONTE MHTErpalIbHYIO KPUBYIO paclpeleieHus oObeMa Mop aacopOeHTa 1o
pasMepam, UCTIONIb3ys JJaHHbBIC KaWJUIAPHON KOHIGHCAIIMKM MEeTaHoJa Ha cumkaresne mpu 293K:

p/ps0,2 04 0,6 0.8 09 1,0

A, monp/kr (amcopbuus) 0,8 1,3 1,6 2,2 3.4 3,9

A, mons/kr (necop6bmus) 0,8 1,4 2,0 3,0 3,7 3,9

[TnotHOCTE MeTanona 0,788 r/cM?, mOBepXHOCTHOE HaTsHKeHUE 22,6 MK/ M.

4. Dnextpodope3 aucrnepcud OCHTOHUTOBOM IJIMHBI TMPOUCXOAMI TPHU CIEAYIOUIMX YCIOBHSIX:
paccTositHue Mexay siekTpoaamu coctasisiio 0,25 M, Hanpsbkenue 100 B; 3a 15 MuHyT rpaHuiis!

IepeMeCTIIINCh Ha 6 MM K aHoay. Paccunraiite (-notenuuan yacruu, ecan €= 78,2, =1 mIla-c.



BOIIpOCbI AJIs AK3aMeHa 1Mo JAMCHUMIIJINHE «KOJI.]IOI/IJIHaH XUMMUS»

1. Knaccuduxkauuss mucnepcHbix cucteM. OCOOEHHOCTH YIBTPAMHKPOTE€TEPOTeHHOTO COCTOSIHUS
(HAaHOCOCTOSIHHUS ).

2. TepmonuHaMu4ecKkue XapaKTEPUCTHKH IOBEPXHOCTH B  OJHOKOMIIOHEHTHBIX CHCTEMax.
TemmneparypHasi 3aBUCUMOCTb IOBEPXHOCTHOTO HATSKEHUS.

3. TloBepXHOCTHOE HATSHKEHHWE  ONHOKOMIOHEHTHBIX JKkuiakocTted. CBS3p C  JHeEprueut
MEKMOJIEKYJISIPHOTO  B3aUMOJEUCTBUA. J[MCIEpPCHOHHBIE W HEIUCIEPCHOHHBIE B3aWMOACHCTBUS.
PaGora kore3umu.

4. MexdazHoe HaTsDKeHUE U padoTa aAre3uu; AUCIIEPCHOHHBIE U HEAUCIIEPCUOHHBIE COCTABIISIOIINE.
IIpaBuno AHTOHOBA.

5. CwmaumBanue. 3axoH [Onra. KpaeBoil yrom; TEepMOIMHAMHUYECKUE YCIOBUS CMauMBaHUSA MU
pactekanus. Biusuue ITAB Ha kpaeBbie yIibl.

6. N3buparensHoe cmaunBanue. 3akoH IOnra. ['mapodunbabie 1 rTuaPOdOOHBIE TTOBEPXHOCTH TBEPIIBIX
TEJ ¥ MOPOILIKOB.

7. KanunnsipHoe naBieHue. 3akoH Jlannaca v ero ciencTBus.

8. BinusHue KpHUBH3HBI TOBEPXHOCTH (pa3Mepa YacTHUI]) Ha JaBJICHHWE HACBHIIIEHHOTO Mapa u
pacTBOPUMOCTH BenlecTBa. M3oTepmMuueckas neperoHka U KanwuisipHash KOHJICHCALMS.

9. Metoapl U3MEpEeHUsl TOBEPXHOCTHOTO HATSKEHHUS M CBOOOHOM MOBEPXHOCTHOM SHEPIUU TBEPIBIX
TeNl.

10. OCHOBBI TEPMOJMHAMHUKY aJICOPOITUH HA MMOBEPXHOCTH pa3zielia )KUIKOCTh/Ta3. YpaBHenue [ mooca.
11. [ToBepXHOCTHO-aKTUBHbIE U MHAKTUBHBIE BenlecTBa. OTHOCUTEIBLHOCTD NOHSTHS «IIOBEPXHOCTHAS
AKTUBHOCTbY.

12. 3aBHCHMOCTBH TIOBEpXHOCTHOTO HATSKEHUS BOJHBIX pAacTBOpPOB OT KoHuUeHTpauuu [IAB.
[ToBepxHOCTHast aKTUBHOCTh. YpaBHeHUe [lInmkoBckoro.

13. TToBepXHOCTHAsE aKTUBHOCTh. TeopeTruueckoe oOocHoBaHMe mpaBmiia [{rokino-Tpayoe.

14. Ancopbuus pactBopumbix IIAB Ha mnoBepxHocTu pasnena pactBop I[IAB/Bozayx. CBszb
ypaBHeHuii ' n66ca, Jlenrmiopa u llummkosckoro.

15. AncopOuuonHnsie ciaou HepacTBopuMbIX I[IAB. VYpaBHeHHE IBYXMEpPHOTO COCTOSHUS. THIIBI
IIOBEPXHOCTHBIX IUICHOK. [Inmenku JIenrmiopa-bnomxerr.

16. Ancopouus ITAB Ha moBepxHOCTH pasiena MosipHOM M HenossipHo# xuakocteil. [JIb monexyn
[TAB.

17. Ancopbmusi [IAB wu3 pacTBOpoB Ha TMOBEPXHOCTH TBEpABIX Tel. [IpaBwiio ypaBHHBaHUS
nossipoctel Pedunnepa. Monudurupytromee neiictsue [TAB.

18. Knaccuduxanus [TAB no MonekyisipHOMY CTPOSHHUIO U MEXaHU3MY JIEHCTBUS.

19. Ilpuunnel o6pazoBanus ABoIHOrO AMekTpudeckoro cios ([JI9C). CoBpeMeHHbIE NPeICTaBICHUS O
ctpoernn JJOC.

20. AncopoumonHnas u quddysHas gactu JIOC. M3MeHeHue MOTeHIMAaNa B JBOMHOM JJICKTPUIECCKOM
CJIO€ IS CHIIBHO U CJTa00 3apsHKEHHBIX TIOBEPXHOCTEH.

21. Bausaue anexrponutoB Ha ctpoenue JIOC. MoHHbIi 0OMEH B TUCIIEPCHBIX CUCTEMAX.

22. DNeKTpOKMHETHUECKHUE siBJIieHUs. YpaBHeHue [ enpbmronbia-CMoTyX0BCKOTO J7Is AlieKTpodopesa.
23. DnekTpokuHeTHueckue siBieHUs. BwiBonm ypaBHeHus ['enpMmrosbia-CMOIyXOBCKOTO — JIst
3NEKTPOOCMOCA.

24. Bnusnue MHAUPPEpEeHTHBIX W HEUMHIU(P(PEPEHTHBIX SJIEKTPOIMTOB HA IJIEKTPOKMHETHYECKUN
noreHnuan. CtpoeHue MUlesut Tuapo(GoOHBIX 3071€H.



25. BpoyHOBCKO€E JBMKEHHE B KOJUIOUIHBIX cucTeMax. Teopus DitHiTeiHa-CMOIyXOBCKOTO.

26. CenuMeHTaMOHHO-TU(PPYy3MOHHOE PAaBHOBECHUE, OTIPENIEICHNE Yuciia ABOTapo.

27. CenuMeHTallMOHHBINA aHAIM3 IUCIIEPCHBIX CUCTEM.

28. Nuddyzus B komutonaubeix cucreMax. Ces3pb ko3 duininenta nud@py3un ¢ pa3mMepom YacTHIl.

29. OnTHyecKre METO/Ibl CCIIETOBAHUS TUCTIEPCHBIX CUCTEM.

30. TomorenHoe W reTeporeHHoe 0Opa3oBaHHWE 3apoibilieli HOBOW (a3el mpu (Pa3oBBIX IMepexonax
(Teopus ['n66ca-doapmepa).

31. MeTto/pl NOTY4YEHUSI M OUUCTKH JUCIIEPCHBIX CHCTEM.

32. JInopunpHbIe KOJUIOUIHBIE CUCTEMBI. TepMOIMHAMHMKA CAaMOIPOU3BOIBHOTO AUCIIEPTUPOBAHUS 110
Pebunnepy-Llyxuny.

33. Munemioo0pa3oBaHue B BOAHBIX U HEBOIHBIX cpenax. TepMoarnHaMuKa MULIEITIO00pa30BaHusl.

34. MuuennooOpa3oBaHHe U COTOOMIN3ALNS B IPSAMBIX M 00paTHBIX MUIIEIUIaX. MUKPOAMYIIbCHH.

35. Ilensr. [lonyuenue u cTpoeHue. YCTOMUUBOCTH MeH. OCHOBHBIC TPUMEHEHHS.

36. Omynbcun. Knmaccudukanus sMmynbcuid. MeTonasl ompeneneHus Tuma 3Myinbcuil. OCHOBHBIE
MIPUMEHEHHUS.

37. CraOunuzauus smMynscuil u obpamienue ¢as. Ilpunuun noxdopa smynsraropon. KoanecueHuus B
IMYJIbCHSX.

38. CeauMeHTaLlMOHHAS U arperaruBHas yCTOMYMBOCTD JUCIIEPCHBIX CUCTEM.

39. dakropbl arperaTUBHON yCTOMYMBOCTHU JAUCIIEPCHBIX CUCTEM.

40. ToHkue NJIEHKU: IEHHBIE U 3MYJIbCHOHHBIE. [Ipupona ycroitunBocTy.

41. CrpykrypHOo-MexaHHueckuil Oapbep mo PeOunaepy kak (akrop yCTOHYMBOCTH JMCHEPCHBIX
CHUCTEM.

42. Koarynsmus tuipooOHBIX KOJUTOUAOB 1ekTpoiautamu. Teopus 1JIDO.

43. BiusiHue 37I€KTPOIUTOB Ha JEKTPOKMHETHUECKUN OTEHIIHAN. 30HbI KOATyJIsIHH.

44. Kuneruka ObicTpoit Koaryasiuuu. Teopust CMOITyXOBCKOTO.

45. CtpykTypoobpa3oBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIE TUIIBI CTPYKTYD.

46. JluctiepcHble CTPYKTYpHI C (Da30BBIMU KOHTAKTaMHU, MX 00pa30BaHKUE U MEXaHUYECKHE CBOWCTBA.
47. Koarymnsunonnsie cTpykTypbl. [Ipupona konTakToB. TukcOTponHbIi 3 heKT.

48. Peonoruueckue cBOICTBa CBOOOMHONMCIEPCHBIX CUCTEM. YpaBHeHMs HbroToHa u OifHIITElHA.
HenploTOHOBCKHE KUAKOCTH.

49. Peosiornyeckue CBOMCTBA CBSI3HOAUCIIEPCHBIX CUCTEM. YpaBHEeHHE buHrama.

50. OcHoBBI peosioruu. Mozaenu ynpyroro, BA3K0Oro U IjIacTUYHOTO MMOBEICHHSI TBEP/BIX TEJI.

51. IlonHas peosiornyeckast KpuBasi JUCIIEPCHBIX CUCTEM C KOATYJISLIMOHHON CTPYKTYpOil.

52. ApcopbuuoHHOe TOHMWXKeHME TNpoyHOCTH (3pdexr Pebunaepa). DopMbl NPOSBICHUS;
TepMOAMHaMu4eckoe o0ocHoBaHMe (ypaBHeHHE [ puddurca). [Ipaktnueckoe ucnonszoBanue 3pdexra
PeGunnepa.

BapuaHTbI 0MJI€TOB /U1 IK3aMeHa

Buaer Ne
1. Knaccudukanus nucnepcHbXx cucteM. OCOOSHHOCTH YIBTPAMHUKPOTETEPOTSHHOTO COCTOSTHHS
(HAaHOCOCTOSIHHS ).

2. 3onp noauaa cepedpa MOITYYeH METOIOM XUMUYECKOW KOHACHCAIUU MO PeaKIMH UOANAa Kalaus U
HUTpata cepeOpa B u30bITKe mocieaHero. Hamucare (opMyiny MUIEIUIBI, paccyuTarh MOPOT
KOAryJsiluK, yKa3aTb MPHUPOAY KOAryJHpYIOUIEr0 HWOHA, €CIM KoaryJsius HaOIoganach IMpu
no6asnennu 0,5 mi 0,001 Mo1b-3KB./1 pacTBOpa noauaa Kaaus k 20 mit 3051s.
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3. Paccuurare azcopOLH0, IIOBEPXHOCTHYIO aKTUBHOCTH ojeara Harpus npua 20°C Ha ITOBEPXHOCTH
2

pacTBOpa, €CIM IOBEPXHOCTHOE HaTskeHMe Boael 72,7-10° H/M, a HMOBEPXHOCTHOE HATSKEHHE

pactBopa cocrasiser 62,0-107° H/m, konnenTpanus ojeara Harpus pasHa 20 1/

4. 3HaueHUe CpeHEro CIBUTa A A yacrun ruapo3ons Si0, 3a 3 ¢ cocrapusier 8 MkM. Ompenenure
pajinyC YacCTHIL, ECIH BA3KOCTH JUCIEPCHOHHOM cpebl pasHa 107 IMa-c mpu 293 K.

Buier Ne
1. IloBepxHOCTHOE  HATSKEHME  OAHOKOMIIOHEHTHBIX JKuAkocTed. CBsi3b €  JHeprueu

Me)KMOJ'IeKy.]'IﬂpHOFO BSaI/IMO)IeI\/’ICTBI/ISI. JII/ICHepCI/IOHHBIe H HelII/ICHepCI/IOHHI)Ie BSaHMO}IeﬁCTBHﬂ.
Pabora xore3umn.

2. PaccuuTarh BEIUYMHY aJICOpPOIMM M MOBEPXHOCTHYIO aKTUBHOCTh mpu Temmeparype 25°C st

BOJTHOTO pacTBopa, coaepxkamiero 20 wmr/m  wmupuctuHoBoi kucnotel (C3H,,COOH), ecmu
- -3 —3

MOBEPXHOCTHOE  HATSKEHHE MCCIEAYEMOTO pacTBopa cocraBiseT 65-107- 1o -1o H/m,

[OBEPXHOCTHOE HATSDKEHUE BOJBI IIPH TOM ke Temmeparype 72,75-103+ 107 - 1072 1y,

3. 301 vonuaa cepedpa MoOJlyuyeH METOJOM XMMHUYECKOH KOHAEHCALMM MO0 peakUuu HoAuJA Kaaus U
HUTpata cepeOpa B u30bITKe mnocienHero. Hamucars ¢opmyny muunemnsl. Paccuurars mnopor
KOAryJisiuM, yKa3aTb MPUPOAY KOAaryJaupyoLIero HOHA, €ClIU Koaryasius Habiaroganach Mpu
no6asnennu 0,5 mia 0,001 Momb-3KB./1 pacTBOpa HoaAKIa Kamust K 15 mit 3015

4. Paccunraiite Tonmuny auddgy3Horo moHHOrO ciosi A Ha moBepxHocTH TwiactuHku mpu 300 K B
BOHOM pacTtBope, 1 1 kxotoporo comepxut 0,01 r Ba(NO;),. OTHOcHTENnbHas AUAIEKTpUUYECKas
MIPOHHUIIAEMOCTh pacTBOpa paBHa 76,5. Bo CKONBKO pa3 M3MEHUTCS A, €CIH pPacTBOp pa30aBUTH
JICMOHU3UPOBAHHOM BOJION B 2 pa3a?
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	6.​Термодинамика гомогенного и гетерогенного образования коллоидных частиц при фазовых переходах 1-го рода (теория Гиббса-Фольмера). 
	7.​ Работа образования зародышей новой фазы. Образование частиц дисперсной фазы в процессах кристаллизации из растворов, конденсации пересыщенного пара, кипения. Методы регулирования размеров частиц в дисперсных системах. 

