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TunoBble 3a0aHusI TSI KOHTPOJIBHOM PabOTHI:

Tema 1. Konnouonoe cocmosanue geuiecmea

1. Uto M3yyaeT KOUIOUIHAS XUMHUS?

2. MuxkpoduibTpanus 1 yIbTpapIbTpamus.

3. ['eTepokoaryssiuys Kak METoJ] pa3feseHus qucrepcuii; MUKpodaoTanus.

4. [TpuMeHeHne KOaryastHTOB ¥ (DIIOKYJISIHTOB JUIsl OYUCTKHU BOJBIL.

5. OnekTpoduIbTpaLys.

6. MemOpaHHbIe METO/IbI pa3AeIeHHs JUCTIEPCHA.

7. Kakune noBepXHOCTHBIE SIBICHUS U3y4aeT KOJUIOUIHAS XUMHUA?

8. UYro siBisieTcs MEpOM TeTepOreHHOCTH U CTEMEeHM Pa3IpoOJIeHHOCTH, U KaKOBa CBA3b MEXIY
HUMH?

Tema 2. ITosepxnocmuuie agieHus 6 OUCHEPCHBIX CUCMEMAX

1. UTo Takoe MOBEpXHOCTHOE HATSHKEHUE, U B KAKUX €AUHUIIAX OHO U3MeEpsIeTCs?

2. [ToBepXHOCTHOE HATSIKCHHE, MEXAaHU3M BO3HUKHOBEHUS, CBSI3b C YJCIBHOHN IMO-BEPXHOCTHOM
SHEPTUEH.

3. ®DakTophl, BIUAIONINEC HA BEIIMYUHY MOBEPXHOCTHOTO HATsOKeHHs. [loHAs moBepXHOCTHAs
SHEPTHUSL.

4, CyIIHOCTh OCHOBHBIX CIOCOOOB OIpEAENICHUS] MOBEPXHOCTHOTO HATSDKEHUS HA TPaHUIE
JKHJIKOCTD — T'a3.

3. [ToBepxHoctHo — akTuBHBIE BemiectBa (I[IAB), 0cOOEHHOCTH MX XUMHUYECKOW MPHUPOJIBI,
Kiaccuukanys, mpuMeHeHue.

6. [ToBepXHOCTHASE aKTUBHOCTH, PU3UICCKHI CMBICII, METO] oTpeaecHus. DaKkTOpPbI, BIUSIONINE
Ha BEJIMYUHY MTOBEPXHOCTHOM akTHBHOCTU. [IpaBumno Tpayoe.

7. I'mO6coBckass  amcopOumsi,  ABIDKyIIAsS ~ CHJIa,  MEXAaHW3M,  CIOCOO  OMpeneieHusl.
dyHnameHTanpHOe ypaBHeHue [ nb6ca.

8. [ToyeMy MOBEpXHOCTHOE HATSKCHNUE U3MEHSCTCS C H3MEHEHUEM TeMTIepaTyphl?

9. Kaxk 3aBHCUT MOBEpPXHOCTHOE HATSHKEHHUE OT MPHUPOJIBI BEIIECTBA, 00Pa3yIOIIET0 TOBEPXHOCTh
(MEKMOJIEKYJISIPHOTO B3aUMOJAEHUCTBUSA)?

10. Kakne MeTonbl MCIONB3YIOTCSA IJIsl ONPENETIEHUs MOBEPXHOCTHOTO HATSKEHMS JKUAKOCTEH U

TBEPABbIX TEN?



11.  Ha uyem OCHOBaHO OIpeAE/IEHUE MOBEPXHOCTHOI'O HATSKEHUS METOJOM OTphbIBa KOJbLa U
CTaJIArMOMETPUYECKUM METOIOM?

12. Kak 1 mouemy 3aBUCUT MOBEPXHOCTHOE HATSKEHUE OT TEMIEPATyphI?

13. [1o xakoMy ypaBHEHHUIO MOXHO pacCUUTaTh MOJIHYIO MOBEPXHOCTHYIO sHepruto? Kakue
JaHHBIE HEOOXOIUMBI JJIsI TAKOTO pacyeTa?

14. Kak Bnusier TemmiepaTypa Ha TEIUIOTY M SHTPOMIHUIO 00pa30BaHUs €AMHUIIBI IOBEPXHOCTH U Ha
MOJIHYIO TIOBEPXHOCTHYIO SHEPIHI0 HEACCOLMUPOBAHHBIX KUAKOCTEM?

15. [Tpu KaKUX YCIOBUSAX KUIKOCTH OyIET MOJHUMATHCS B KAWJUIIPHBIX TPyOKax?

16. Ha yem 0CHOBaHO M3MepEHNE MOBEPXHOCTHOI'O HATSKEHUSI JKUJIKOCTEH METOJ0OM
KaMWUISPHOTO TOHATHS?

17.  Uem oOBICHSETCS BBITYKIOCTh M BOTHYTOCTh MEHHUCKA B KAMIIISIPHBIX TPyOKax?

Tema 3. Kanunnapuvie aenenus. Kanunnapnoe oasnenue. 3axkon Jlannaca

1 Kak 3aBucCHUT naBiieHHe mapa OT KPUBU3HBI TOBEPXHOCTH KUIKOCTH.

2 3akoH TomcoHna.

3. Uto Takoe KanuJuisipHask KOHACHCAHUS M KAKOB €€ MEXaHU3M.

4 N3oTepMuueckas meperoHka BelecTna.

5. 3aBUCHMOCThH PACTBOPUMOCTH OT KPUBU3HBI MTOBEPXHOCTH JUCTIEPCHBIX YacTHIl (3aK0H [ mOOca-
OctBanbaa-OpelHmxa).

6. PaBHOBecHas hopma kpuctaiuioB (3akoH [ m66ca-Kropu-Bynbda).

7. CwmauuBanue. Kpaesoit yroi.

8. 3akoH FOHra (CHII0BOM M SHEPreTUYECKUIA BHIBOIBI).

9. Pabora koresuu.

10.  Pabora anresuu.

11.  CootHomieHue Mexy paboTaMi KOTE3UU U aIr€3UN TIPH CMAYUBaHUM.

12.  KanwmisipHoe NOIHATHE )KUIKOCTH, ypaBHeHHE JKiopeHa, KanuuIsipHas IOCTOSIHHAS JKUKOCTH.
13.  U30upaTtenpHOEe CMadyMBaHHWE KaK METOJ XapaKTEPUCTUKH MOBEPXHOCTEH TBEPIBIX Tell
(InopMIIBbHBIX U THOPOOHBIX).

14.  TlomHoe cMauuBaHUE (TEPMOAMHAMUYECKOE YCIIOBHE).

15.  IloHATHe 0 MOBEPXHOCTHBIX CHJIAX BTOPOTO POJia U PACKJIMHUBAIOLIEM JaBICHUU.

16.  Jlunus Tpexda3HOTo KOHTaKTa (JIMHUS CMAaYMBAHMSA); JIMHEWHOE HATSDKCHHE.

17.  VYpaBHeHue KpaeBOro yria CMaulBaHHUs C yUYETOM JTMHEHMHOTO HATSKEHHUS.

18. Kanunnsproe TeueHue B NOPUCTHIX Cpeaax.

19.  IIpakrtuyeckue nmpuioKeHus (BHITECHEHUE He()TH, TEeUEHUE B HEBECOMOCTH H JIp.).

20. OCHOBHBIE METOAbI U3MEPEHHSI MOBEPXHOCTHOIO HATSKEHUS JKUAKOCTEH U MOBEPXHOCTHOU

SHEPTHUU TBEPABIX TCII.

Tema 4. Ilosepxnocmuule agnenusn na zpanuye pazoena hasz

1. Pa3pymienne u u3MenbueHUEe (IMCIEPTUPOBAHUE) TBEPABIX TeN KaK (DU3HKO-XUMHUYECKHI

nporiecc 00pa3oBaHMs HOBOW MTOBEPXHOCTH.

2. Teopus 'puddurca, ycroBre caMOIpoOn3BOILHOTO PACIPOCTPAHEHHUS TPEILIUH.

3. Oddexr PeOunaepa: u3MeHEeHHE MPOYHOCTH M IUIACTUYHOCTH KaK CIIEJCTBHE CHUIKCHHUS
MOBEPXHOCTHOM SHEPTUU TBEP/BIX TEll.

4. OcHoBHble (popmbl nposBieHus 3ddekra: miacTuuIpoBaHrie, BOSHUKHOBEHHE XPYIIKOCTH,

CaMONPOM3BOJILHOE IUCTIEPIHPOBAHUE.

TepmoauHaMuueckue yciaoBus nposisieHus 3¢ dexra PeOunnepa.

BnusiHre XuMU4ecKkoi MpuUpo bl TBEPIBIX TEN U )KUIKOCTEH Ha BO3MOXKHOCTh €T0 MPOSIBIICHHUSI.
DNeKTpOKANMUIUIAPHBIN 3D DeKT.

[TposiBnenue 3¢ dexra Pebunmepa B MpUPOIHBIX U TEXHOJOTHUECKHX Mporieccax (MIPUMEpHI).

. [ToBbIIeHHE TPOYHOCTH IMPH PACTBOPEHUU ITOBEPXHOCTHOTO CJOS KPUCTALUIOB (3PQeKT

Hodde).
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Tema 5. Aocopoyus na nosepxnocmu pazoena hasz

1. AncopOuusi Kak CcaMOMPOU3BOJIBHOE KOHIIEHTPUPOBAHME Ha TOBEPXHOCTH pazjaena ¢a3
BEIIECTB, CHUKAIOIINX MeK(pa3zHOE HATSHKEHHUE.

2. [ToBepXHOCTHO-aKTUBHBIC U -WHAKTUBHBIC BEIIECTBA (IPUMEPHI).

3. OTHOCUTENBHOCTh TIOHATHS "TMIOBEPXHOCTHAS aKTHUBHOCTH" (3aBUCUMOCTH OT TIPHPOJIBI
KOHTaKTUpyronmx ($a3). [loBepXHOCTHO-aKTHUBHBIEC METAJLTHI.

4. TepMmoannamuka mpoiiecca aacopOuuu. YpaBHeHnue ajacopouu ['udoca.

5. Opraanyueckue NOBEpXHOCTHO-akTHUBHBIE BemecTBa (IIAB).

6. Knaccudpukanus [IAB no MomnekynspHOMYy CTpPOEHUIO (aHHOHO- U KaTHOHOAKTHUBHBIE,

HEHOHOTeHHbIe, aMponuTHbIe); 001actu npuMmeHeHus [TIAB. Bricokomonexymsipusie IIAB (mpumepsi,
oTIu4Ms OT HU3KoMoJeKysapHbIx [IAB). [IpoGiema 6uopaznaraemoctu [1AB.

7. Knaccupukanus I[IAB no wMexanusmy ux pelictBus (cMadyuBaTesd, JAUCIIEPraTophbl,
ctabunuzatopsl, Moromue BemiectBa). llonarue o ruapodunsHo- nunopuabHOM Oanance (I'JIB)
moueky [TAB.

8. 3aBUCUMOCTh  TMOBEPXHOCTHOTO  HATsbKeHHMs OT  KoHueHTpauun [IAB. VYpaBuenue
[[nmkoBckoro. IToBepXHOCTHAS aKTUBHOCTB, €€ M3MEHEHHE B TOMOJIOTHYECKHUX psaaax [IAB.

9. TepMmoanaamMudeckoe o0ocHOBaHME mpaBmia Tpayoe-/{iokio.

10. MeTonpl OIIEHKHM TOBEPXHOCTHOM akTUBHOCTH opraHudeckux [IAB. PabGorta amcopOumm.

JluHaMu4eckuii XxapakTep aJicOpOLIMOHHOTO paBHOBECHUS Ha MOBEPXHOCTH paszzaena pactBop [IAB - ras.
Ypasuenue JIaHrMIOpa, €ro cBsA3b ¢ ypaBHeHUsAMH [ n066ca, [lIumkoBckoro u @pymkuHa.

11.  Crpoenne MoHocnoeB pactBopumblx IIAB. JIByxmepHOoe cOCTOSHME BeElIECTBA B
MIOBEPXHOCTHOM CJIO€, OPUEHTALIMS MOJIEKYJI B Pa3pEKCHHBIX U B HACBIIEHHBIX CIIOSIX.

12. VpaBuenue cocrosgaust MoHocnost [IAB. Pacuet pazmepos mosiekyin ITAB.

13. IToBepxHOCTHBIE IIEHKH HepacTBOpUMBIX [IAB; MOBEpXHOCTHOE HaBIEHUE; METOIbI €ro
U3MEPEHUS.

14.  Uzorepmbl  aByxmepHOro  naBieHus. OCHOBHBIE  THUIBI  IUIGHOK:  ra3o00pasHbIe,
KUAKOPACTSIHYThIE, KHUIKUE, TBEP/bIE.

15. VYcnoBus nepexoja INIEHKHA OT OJJHOTO COCTOSIHUSL K JPYTOMY.

16.  Cnou JIaurmropa - baoKeTT Kak caMOOpraHU30BaHHbIE KOJIJIOUJHBIE CTPYKTYPBI.

17.  AncopOuus ITAB Ha moBepXHOCTH pa3jesia HECMEIIMBAOIINXCS JKUIKOCTEH.

18.  Ancopbuus ITAB wu3 pacTBOpoB Ha NOBEPXHOCTH TBepAbIX Teisl. [IpaBuiio ypaBHMBaHUs

noJisipHocTeil Pebunepa.
19. Momudummpyromee aeiictBue I[IAB: ruppodwmmsammss w  ruapodoOusamms  TBEpAOH

MIOBEPXHOCTH.
20.  VYnpaBieHue cCMauyMBaHHEM B Mpolieccax (IIOTaIH.
21. Bnusaue ancopounonnsix cioeB [IAB Ha cma3odHoe feiicTBre U HAa TPaHUYHOE TPEHUE.

Tema 6. 3ﬂel<mponoeepxnocmnble AeJjieHUA 6 Oucnepcnblx cucmemax

1. JBoitHoii snextpudeckuii cioit (3C). [Ipuunnsl oopazoBanus 12C.

2. TepMoauHaMUYeCKOe paBHOBECHE IOBEPXHOCTH paszzena (a3 ¢ y4eToM DIEKTPUIECKON
SHEPTHH.

3. Mopnenu ctpoenust JI9C (teopuu ['enbmromnbia, ['yun-Uenmena, [ltepua, ['pama).

4. M3MeHeHne OTeHIHaNa B 3aBUCUMOCTH OT PACCTOSIHUSL OT TIOBEPXHOCTH JUTSI CHITBHO U CJIa00
3apsDKEHHBIX MOBEPXHOCTEH; BIMSHUE KOHIICHTPALMU U 3apsiia HOHOB 3JIEKTPOJIUTA.

5. DJIEKTPOKMHETUYECKUE SBICHHUS: DJIEKTPOPOpe3, AIEKTPOOCMOC, MOTCHIUAIBI TCUCHHS M
ocenanus; Teopus I'eapbmrosbiia-CMOIIyXOBCKOTO.

6. DNEeKTPOKMHETUUECKUI  TOTEHIMAT, TPaHUIA  CKOJNBKEHHs. METOAbl  OmNpeneNeHHs
ANIEKTPOKUHETHUYECKOTO OTEHIINAIA.

7. Ctpoenune MULIEIIIB THAPOGOOHOTO 3071

8. BrnusiHre KOHIIEHTPAITUH U IPUPOIBI SJICKTPOIUTA HA BETMUMHY U 3HAK 3aps/ia KOJUTOUTHBIX

yactul. OCHOBBI HOHHOTO OOMEHA.



9. JluoTponHbie psimbl. M303JEKTpUUECKOE COCTOSHHE B JAMCIEPCHBIX CHCTEMax; METOJIbI
OIIPENIEIICHUS] H30JICKTPHUECKOM TOUKH. [IpaKkTHUeCKue MPIITIOKEHHSI SIEKTPOKHHETHIECKUX
SIBJICHUH.

10.  DnexrTpokanwuiApHbIe siBiieHUs. [IoHATHE 00 AIEKTPOIIOBEPXHOCTHBIX SIBIICHHSIX:
KamuuiipHOM ocMoce, nuddysuodopese.

Tema 7. Yemoiiuueocms oucnepcuvix cucmem

1. JlucriepraiiiOHHbBIE  METOJbI IOJIyYE€HUS JIUCIEPCHBIX CUCTEM  (30J1€H, HMYJIbCHUH, TIIEH,
a’po30JIeii).

2. Pounb I[TAB B npotieccax noixy4eHust JUCIEPCHBIX CUCTEM.

3. CBs13b pabOTHI AUCTIEPTUPOBAHUS C TIOBEPXHOCTHOM dHEPTUel TBEPIbIX TeTl.

4. Hcnonb3oBanue 3¢ dexra PeOunaepa s ymeHbiieHus padboTsl nucnepruposanus. [Iporeccsl
JTUCTIEPTrUPOBAHUS B IPUPOJIE U TEXHHUKE.

5. Konnencannonnslie crocoObl MoMydeHHst JUCTIEPCHBIX cructeM. O0pazoBaHue 30ei B
MPOLECCe XUMUYECKUX PeaKuit

6. TepMoarHaMUKa TOMOT€HHOTO U T€TEPOT€HHOr0 00Pa30BaHMs KOJUIOMTHBIX YaCTHUI]

npu ¢azoBeIX nepexoaax 1-ro poaa (teopusi 'n66ca-donpmepa).

7. Pabora obpazoBanus 3aposiiieii HOBOH (a3el. OOpa3oBaHME YACTHUIL AUCTIEPCHOMU (ha3bl B

Ipolieccax KpUCTAUIM3aLUU U3 pacCTBOPOB, KOH/ICHCALIMY MEPECHIIEHHOr0 napa, KuneHus. MeTo bl
pEryJIMpOBaHUs Pa3MEPOB YaCTHUL B TUCIIEPCHBIX CUCTEMAX.

8. OcCHOBHBIE METOJIbI OUUCTKHU 30J1€H (AHanu3 U yIbTpaduibTpamms).

9. Konnouano-xumuueckue coiictea BMC.

10. Mertobl onpeiesIeHUs] KOHLIEHTPAlMKd U pa3MepOB YACTHUIL 30JICH.

11. TepmoauHamuka  oOpa3oBaHusA  JUO(DUIBHBIX  KOJJIOMJHBIX  CHCTEM; KpUTEpUi
CaMOTIPOU3BOIILHOTO AuctieprupoBanus (kputepuii Pebunnepa-1llykuna).

12. Munennoo6pazoBanue B pactBopax [TAB. Kputuueckass KOHIIEHTpaLysl MULIEIUIO00pa30BaHuUs
(KKM), ocHoBHbIe MeTO b1 onipeenenus KKM.

13. Omnupuueckue  3akoHomepHocTH u3MeHeHus KKM v MuHuUManbHOro  3HadyeHHs

NIOBEPXHOCTHOTO HATSDKEHHsI HAa rpaHuIe pasfena pactBop [TAB - BO3ayX B TOMOJOTHYECKUX pPsAax
[TAB.

14.  Crpoenue npsiMbIX U OOpaTHBIX MHUIIEIUT IPU Pa3IMYHBIX KOHIIeHTpamsax [TAB.

15. TepmomuHamuKa  MHIEIUIOO0pA30BaHMA:  TeIIoBbie  3(PQeKTs, ponb  ruApoOoOHBIX
B3aUMOJICHCTBUH, auarpamMMa (a3oBBIX COCTOSIHUH, TemrepaTypHas 3aBucuMmocte KKM; Touka
Kpadra.

16.  ComoOunuzanus (KOJUIOMJIHOE PACTBOPEHHE OPraHWYECKMX BEIIECTB B MPSMBIX MHIEIIAX).
OTHOCHTENBHAS COMOOMITN3AIINS, 3aBUCUMOCTh OT TEMITepaTyphl U KOHIEeHTpauuu. ComoOnnn3anus B
HEBOJIHBIX CpEIax.

17. MukposMyibCuH; CTpOEHIE MUKpPOKaIleb, YCIOBUs 00pa3oBaHus, (pa3zoBas AuarpamMmal.

18. [IpakTHyeckue MNPUIOKEHUS MULEIUIIPHBIX CUCTEM M MHUKpPO3IMYJbCUH (B XHUMHUH,
HeTe100bIYH, OHOJIOTHN).

19. CeauMeHTaIlMOHHAS YCTOMYUBOCTD.

20.  MonekyIapHO-KMHETUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM.

21.  uddy3us B KOJUIOUAHBIX CHCTEMaX. 3aKOH DHWHINTEHHA.

22.  CenuMEHTALMOHHBIN aHAJIN3 MOJIUANCIEPCHBIX cucTeM. KoHcTaHTa cetMMeHTanuu.

23.  IuddepeHunanbHas KpuBas pacHpeleseHHs: 4acTUll 10 pa3MepaM; WHTerpajbHas KpHBas;
MIOCTPOEHUE UX U3 JAaHHBIX 110 KNHETUKE HAKOIUIEHUS 0CaIKa.

24.  CeauMeHTalMOHHO-TU(Qy3noHHOe paBHoBecwe. Meron IleppeHa ompenenenus uucia
ABorajpo.

25.  IlpumeHeHHe yIbTPAaUEHTPU(PYT Ui H3MEPEHUs MacChl YJIBTPAJUCIEPCHBIX YacTUIl U
Makpomosieky (ymanckuit, Cendepr).

26.  Teopus ycroitunBoctu ruapodoOHbIx 30iei (Teopus 1JIPO).

27. TepMoauHaMuKa TOHKUX IUIEHOK. PacknuHuBaromiee gasienue no Jepsruny. MonekymnspHas
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COCTABJISIONIAsT PACKIMHUBAIOIIECTO JIABJICHUS. YYET MOJICKYJSIPHOW MPHUPOABI KOHTAKTHPYIOMUX (a3,
JUTSI TOHKUX MJICHOK U C(hepUUeCKHX YacTHUIl. DNEKTPOCTATUYECKAsl COCTABISIONIAs PACKIUHUBAIOLIETO



JaBJIeHUs. 3aBUCUMOCTD SHEPTUH B3aUMOJEHCTBHS YaCTHUI] JUCTIEPCHOM (Das3bl OT pacCTOSHUS MEXITY
HUMU.

28. OcHoBHbI€ (aKTOPBI, BIUSIONINE Ha arpeTaTUBHYI0 YCTOWYUBOCTD TUCTIEPCHBIX CUCTEM.

29.  DddexTrBHA YIIPYrocTh TOHKUX IUICHOK.

30.  Oddexr Mapanronu-I'n60ca; npuuNHbBI BOSHUKHOBEHHUS.

31.  TI'mapoanHamMuuyecKue OCOOCHHOCTH YTOHBUIEHHUS TUICHOK.

32.  CrpykrypHO-MexaHHuecKuil 0apbep (Teopus Pebunnepa).

33.  Peonoruueckue cBoiicTBa ajacopOuuoHHBIX cioeB [IAB - cTabUIM3aTOPOB KOJUIOUIOB
KOJUTOMJTHBIX CUCTEM.

34. 3aluTHBIE KOJUIOUIE.

35.  Ilopor koaryisuuu; 3aBUCHUMOCTb KPUTHYECKOW KOHIIEHTPALUH 3JIEKTPOJIMTA OT pa3sMepa U
3apsna Koaryaupyroriero nona (mpasuio lyneie - ['apan).

36.  AHTaroHMsM M CHHEPIU3M B JIEHCTBUU JIEKTPOJIUTOB HA MPOLECC KOATYIISLINY.

37. Koarynsauust cuiibHO U ¢1a00 3apsiKEHHBIX 30J1eH (KOHIIEHTPAIIMOHHASI M HEUTpaIu3aluOHHas
KOAryJisiusi).

38. O6ocHoBanue npaswmia llyneue-I"apau u kputepus Diinepca-Kopda B Teopun AJIDO.

39.  OnoxymnsauMs, TeTepOKOArYJIISIM, alaryysiuus (onpeaeaeH s, IPUMephI).

40.  Kunertuka koarymnsuuu. Teopus 6bicTpoit koarynsuuu (CMOITyXOBCKHIA); OCHOBHBIE

MOJIOXKEHHUS Teopur MeieHHoM koarysiun (H. @ykc). O6paTuMoCTh mporecca KoaryJisium.
IlenTuzanus.

Tema 8. Cmpykmypno-mexanuueckue u peonozudecKue Cce0UCMEA OUCHEPCHBIX CUCHIEM.
Cmpykmypooopazoeanue 6 OUCnepCcHbvIX CUCmemMax

1. 3aKOHOMEPHOCTH TE€YEHHsI CBOOOJIHO-AMCIIEPCHBIX CHUCTEM MOJ JeHCTBUEM MPHIIOKEHHOTO
JTABJICHMS.

2. 3akoH HeioToHa. BnusiHue KoHIEHTparu ©  (opMbl dYacTUIl JAuCepcHOW (a3pl Ha
3aKOHOMEPHOCTH TeUCHHMsI (3aKOH DHINTEHHA).

3. CrpykrypooOpa3zoBaHue B  AHCIEPCHBIX  CHCTEMax. BO3HHUKHOBEHHE W pPa3BHUTHE
IIPOCTPAHCTBEHHBIX CTPYKTYP. [Iprpo1a KOHTAaKTOB MEXly 3JIEMEHTAMH CTPYKTYP.

4. [Tepuonnueckue cTpykTypsl. OOpa3oBaHne U CBOMCTBA T'elieH.

5. Koarymnsiiuonnsie CTpyKTypbl. YcioBus oOpa3oBaHHs, MEXaHUYECKHUE CBOWCTBA; SIBICHHUE
TUKCOTPOITUH.

6. Kpucrannuzanuonsble CTpyKTypbl. MexaHnueckue cBOMCTBA KPUCTAIUIM3ALMOHBIX CTPYKTYP.
7. Ornucanne TUCTIEPCHBIX CHUCTEM Ha OCHOBE peojiornueckux mojeneit (Makcpenna, KenbBuHa,
bunrama, [lIsenosa). [TonHas peosorudeckasi Kpunasl.

8. OU3NKO-XUMUYECKUE  METOJbl  PEeryjJHpoOBaHUsl  CTPYKTYpPHO-MEXaHHMYECKHX  CBOMICTB

TUCTIEPCHBIX CHUCTEM Ha Pa3IMYHBIX CTAagusX MX (OPMHUPOBAHUS KaK OCHOBHAasl 3agada (PU3UKO-
XUMHUYECKON MEXaHHUKHU.

4 3onp noauna cepedpa MONIy4eH METOJOM XUMUYECKOM KOHJEHCAIMH MO0 PEeaKIMH HOANAa Kalus U
HUTpara cepebpa B m30bITKe mocienHero. Hamucate ¢opMyiry Munemisl. PaccuurtaTh mopor
KOAryJisiliH, YKa3aThb MPHUPOAY KOAryJupPYIOLIEro HOHa, €CIHM Koarynsauus Habmojanack mpu
nobasneruu 0,5 M 0,001 MoIB-3KB./JT pacTBOpa HOAMUIA KK K 15 MIT 3011

Tema 9. Imynvcuu, nenvt u azpozonu. Konnouono-xumuueckue oCHOBbL OXpPAamnvl OKpYIHcarouienl
cpeowt

1 Poustb aspo3oneii B 3arps3HEHNN OKPYKAIOIIEH CPEIbI.

2 Owmynbeun. Knaccudukaius, onpenenaeHue CTeneHd AUCIePCHOCTH.

3. OMynbraTopsl, IpuHLIHUIEI BeIOOpa [TAB amns ctabunuzanuu npsaMbIX 1 00paTHBIX SMYIIbCHIA.
4 Pounb runpodunsro-munodunsHoro 6ananca monekyisl [IAB B crabunuzanuu sMyabCHA.

3. DOMyJIbCHOHHBIC TUICHKH; UX CTPOCHHE U (DAKTOPBI, BIUSIOMIAE HA YCTOWYUBOCTh
AMYJILCUOHHBIX TUIeHOK. OOpanienue a3 B amMynbcusx. TBepibie IMyIbraTophbl.

6. Mertoap! pazpyuieHus sMyabcuil. [IpakTnueckoe mpuMeHeHne SMYIIbCHI.



7.

[Tensr. CTpoenue neH u ux kinaccuduranus. KpatHocTs nieH.



8. [TenooGpa3oBatenu, 3(p(HEKTUBHOCTh UX BIUSHHUA U CBA3b C TUAPO(PUIBHO-TUNO(UIBHBIM
OanancoM ucmosib3yembix [TAB.

9. BrusiHre 21ekTpoMTOB Ha eHooOpasyromyto crmocooHocTs [TAB.

10. [lenHble MIIEHKH, CTpOEHUE, PAKTOPBl YCTOMYUBOCTU. YepHbIE MJICHKH.

11.  Ilpaktuueckoe nmpuMeHeHHe MeH (mpuMepsl). Mcnonb3oBaHue mneH A MOIeTUPOBAHUS
(UBUKO- XUMUUYECKHUX MPOIIECCOB (3apOXKIACHUE U MIEPEMEILICHUE TUCIOKAIIUN U Ap.).

12.  Knaccudukanus aspo3oneii o arperaTHOMy COCTOSIHUIO YaCTHIL JUCTIEPCHOM (ha3bl.

13. MeTobl TOJTyYEHUSI U1 UBMEPEHUS Pa3MEPOB a3PO30JIbHBIX YACTHII.

14. MoJteKyIapHO-KHHETUYECKHE CBOMCTBA a3p030JIei (BBICOKO- M TPYOOIUCIIEPCHBIX ).

15.  Dnexrtpuueckue CBOWCTBA a’po30Jied, MPUUYMHBI BOSHUKHOBEHMSI 3aps/ia HAa MOBEPXHOCTU
YaCTHII.

16.  ArperatuBHas yCTOHYMBOCTb a3pPO30JIEH.

17.  Cmoco0bl 1 0COOEHHOCTH pa3pyILIEHHUS a3pPO30JieH.

18.  IlpakTHueckoe HCIOIb30BAHUE adPO30JIeii (IPUMEpPHI).

19. ITo xakuM npHU3HAKaM KJIaCCUUIUPYIOT 00BEKTHI KOUTOUIHON XuMuu? [IpuBenute npumMepsl
JUCIIEPCHBIX CUCTEM.

20.  MeToapl OYUCTKHU MPUPOJHBIX U CTOYHBIX BOJI, OCHOBAHHBIE HA U3MEHEHHUM arperaTUBHOU U

CCﬂHMeHTaHHOHHOﬁ yCTOfI‘IPIBOCTH AUCHICPCHBIX CUCTCM.

IpuMepbl NPAKTHYECKHUX 32AaHUI 111 KOHTPOJIbLHOH PaGoThI
1. Onpeenure TOIIMHY TUAPATHON 000I0UKY YaCTUL] OKCUJIA JKeJIe3a, €CIM IIPH MaCCOBOM
xouuenrpauu 0,35 Kr/M°, yacTUUHAas KOHLEHTpaNus 30 paBHa 2 10" wactuiy/m’.

[I;moTHOCTH OKCHJIA kKele3a MPUMHUTE paBHOU 5,2 r/cm’. Cpenuuii cnur A gacTwil 3a 5

CEKyH]I

cocTaBiiseT 8§ MKM. Bs3kocTh nucnepcuonHol cpensl = 1,5 mlla-c, remneparypa ¢ = 25°C.

2. Paccunraiite emkocTh au(p(y3HOTrOo CIOS YaCTHI] AUCIEPCHOM a3pl. [lucnepcruoHHON
cpenoit aBnsercsa Bogubli pactBop CaCly, ¢ konnenTpanuei 2-10-4 mons/n npu 283 Kuc € =
83,8. Omnpenenute, BO CKOJIBKO pa3 M3MEHHUTCS €MKOCTh, eciu K pacTBopy CaCl, moGaButh
paBHbI 00beM BogHOTO pacTBopa NaCl Takoil ske MOJIIPHON KOHIICHTPAIIUH.

3. B 1pu kxon6b1 HammuTo MO 50 M 30718 THAPOOKCHIA Kene3a. UToObI BbI3BAaTh KOATyJIALHUIO
301151, HOTpeboBanoch 100aBUTH B nepByro kondy 5,30 mn 1 v. KCI, B apyryto 31,6 ma 0,01 H.
Na>SOy, B tperbro 18,7 mu 0,001 v Na3PO, BpaucauTh MOpOr KOAryJsiUH KaxK0TO
DJIEKTPOJIMTA U ONPEEIUTh 3HAK 3apsia 30Js.

4. OnpeaenuTe YaCTUYHYI0 KOHUEHTPALMIO 30J151 OKCHJa XpOMa C MacCOBOM KOHIIEHTpalUHen
0,08 kr/m° ucnons3ys cunenyromue ganupe: kodgduuuent qmudpdysuu D cocrasusger 2,510

M’/c, BA3koCTh cpeanl 1 = 1,5 mlla-c, Temneparypa ¢ = 20°C, TOJNIIMHA THAPATHOIO CJIOS O =
1,8 HM, IIIOTHOCTH OKCUIA XpoMa p = 5,6 r/cm’.

5. Bpuucautb 35eKTpoPOPETUYECKYI0 CKOPOCTbh YAaCTUI[ 30Js 30JI0Ta, €CJIU TPAJUEHT
noreHuuana paseH 850 B/m, a {-motennman cocrasiser 89,5 mMB. Bsskocts cpeast 0,001
H-cex/M’, a udneKTprdecKas NPOHUIAEMOCTh 8 1. YacTHIbl MMEIOT UIMHAPUYECKYIO (POpMY.
6. Paccuuraiite TonmuHy AUQPQGYy3HOro HOHHOTO €0l A Ha MOBEPXHOCTH IIacTUHKU 1pu 300
K B BomHoM pactBope, 1 1 kotoporo coaepxut 0,01 r Ba(NO03): (unauddepeHTHbIN

3JIEKTPONIUT). OTHOCUTENbHAS IUIJIEKTPUYECKas MPOHMIAEMOCTh PacTBOpa paBHa 76,5. Bo
CKOJIBKO pa3 U3MEHHUTCS A, €CIIM PacTBOP pa30aBUTh EMOHU3UPOBAHHOMN BO/IOH B 4 pa3a?

7. Paccunraiite -mOoTeHIMAN YacTUIl OGHTOHUTOBOM TJIMHBI TIO pe3yJbTaTaM JJIeKTpodopesa
IpU CIEAYIOUIUX YCJIOBHUSX: PACCTOSHUE MEXIY AJIEKTPOJaMH PaBHO 25 CM, HANpsDKEHHE
8



coctapisier 100 B, 3a 15 MuH wacTuubl mepeMemniarorcss Ha 6 MM K aHOJy, OTHOCUTEIbHAS
JUBJIEKTPHYECKas IPOHUIAEMOCTE cpeabl € = 78,2 (pu 298 K), Baskocts 1 = 8,94-10 Ia c.

8. Koarysiiust OTpUIIaTeIbHOTO 3015 TPEXCEPHUCTOTO MBIIIbsIKA BhI3BIBACTCSI KaTroHaMu. [Toporu
Koarynsiuu s anektpoautoB KNO;3; MgCl; u AICI3 coorBercTtBeHHO paBHbI 50,0; 0,72;
0,093 mmosb/a 301, Kak oTHOCATCS MEXIy COOOM KOAryJIUpyrOnHe CioCOOHOCTH KaTHOHOB
pa3Hoil BaJIEGHTHOCTH?

9. Bo cKOIBKO pa3 paboTa aares3un Boabl K 30510Ty (0 = 66°) Gonblie paGoThl aare3uu BOIbI K
napaduny (0 =110°)?

10. KpaeBoii yroa aj1s Boasl Ha Koxe uenoseka npu 20 °C pasen 75°, a Ha HOIMITUIICHE -
1030. ITpu s1oit remnepatype O6(H2O) = 72,75 mIx/m2. Ha ckosbko Oonbliie paboTa aare3uu
B [IEPBOM CITy4yae Mo CPaBHEHUIO CO BTOPHIM?

11. TIpemnoxuTh crnoco0 MOJy4eHHsI 30J1s1 KPEMHHEBOM KHCIIOTHI, 3amucaTb ypaBHEHHE
peakuuu, GopMyITy MULEIUIBI, OITUCATh ONITUYECKUE CBOMCTBA.

12. Onpenenure, BO3MOYKHO JM PACTEKaHWE BOJHOIO PacTBOpa BAJIEPUAHOBOM KHUCIJIOTHI IO
MOBEPXHOCTH PTYTH MCXOJS W3 3HAUEHUI MOBEPXHOCTHOTO W MEX()a3HOrO HATKEHUS: G
pacTBOp- BO3AYX = 25 MH)K/MZ, (0} Hg_Bo3ﬂyx = 475 Mﬂ)K/MZ, (0} Hg - p-p = 329 MI[)K/MZ. EC.HI/I paCTBOp
Oymer pacTeKaThCsd MO MOBCPXHOCTH PTYTH, TO KaK MHPH 3TOM OPHUCHTHPYIOTCS IOJISIPHBIC
IpYMIIbI BaJIEPUAHOBON KUCIIOTHI: K BOJI€ WK K PTYTH? OObSICHUTE MOYEMY .

13. OnpenenuTh BEIHMYUHY aICOPOIMN U TIOBEPXHOCTHYIO aKTUBHOCTH BOAHOTO PacTBOpa MpHU
200C, conepxamero 20 wmr/n kanpuioBoi kucinotel (C;HisCOOH), noBepxHocTHOE

HaTsKCHUE pacTBopa 48 MH/M, moBepXHOCTHOE HATSKEHUE BOABI cocTaBisier 72,2 MH/M.

14. PaccunTaiiTe paBHOBECHOE IABJIECHUE MapOB HAJ KAIUISIMH BOABI C TUCIIEPCHOCTHIO 20 MKM
" mpu Temnieparype 333 K, ecinu MOBEPXHOCTHOE HaTsHKEHHE BOJBI NpH Temmeparype 293 K

cocrasyser 72,75 mJx/M>, a TeMIepaTypHbIi K03()GHUIHUEHT TOBEPXHOCTHOIO HATSKEHUS ‘;a
t

—0,16MJ1x/(m*K). JlaBeHure HACBILEHHBIX TAPOB BOABI HAJl INIOCKOM IOBEPXHOCTHLIO IipH 60°C
pasno 20,58 xIla, a muoTHOCTH BoabI 0,983 T/CM’.

15. Paccuuraiite u moctpoiite uzorepmy ['ub60coBckoit ancopobuuu [TAB no 3aBucumoctu
MeK(]a3zHOTO HATSHKEHMS Ha TPaHUIIe TenTaH-BOAHBIN pacTBop mipu 20°C. Onpenenute
MOBEPXHOCTHYIO aKTUBHOCTh. MexkdazHoe HaTsHKEHHE Ha ITpaHulle TeNTaH-Boja (B OTCYTCTBUE
ITAB) paBuo gp= 51,0 m/Ix/m2.

OO0pa3ubl BADHAHTOB KOHTPOJIBHOI padoThI

Bapuant Ne
1. Knaccudukanus nucnepcHbix cucteM. OCOOCHHOCTH YIbTPAMHKPOTE€TEPOT€HHOIO COCTOSHHS

(HAaHOCOCTOSTHUS ).
2. KamwmnsapHoe nasienue. 3akoH Jlamnaca u ero ciencTBusl.

. YUTaTh Al LIUI0, TOBEPXHOCTH KTUBHOCTb OJIeaTa HaTpusl MpH Ha MMOBEPXHOCTHU
3. PaccumTaTth amcopOIuIo, HOBEPXHOCTHYIO a OCTh OJIeaTa Ha 20 °C nHa moBepxHOC
pacTBopa, €ciiM MOBEPXHOCTHOE HaTshkeHWe BoAbl 72,7-10° H/M, a NOBEPXHOCTHOE HATSIKEHHE
pactBopa coctasiseT 62,0-10° H/m, KoHIeHTpalus ojieara HaTpus cocrasiser 20 1/

4. 3onp noauaa cepedpa MoIyyeH METOIOM XMMHUYECKON KOHJEHCAIMH 10 PeaKlMK UoauAa Kaaus u
HUTpata cepebpa B wu30bITKE mocienHero. Hamucate (opMmyiny MHIIEIUIBI, PacCYUTAaTh MOPOT
KOaryJisiMM, YyKa3aThb MPHUPOAY KOaryJUpYyIOUIEr0 HOHA, €ClIM KoaryJjsuus HaOdoAanach Ipu
no6asiennu 0,5 mut 0,001 Momb-3KB./11 pacTBOpa noauaa Kaus K 20 M1 301,
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Bapuant Neo
1. Munennoo6pa3oBanue B BOAHBIX U HEBOJAHBIX cpenax. TepMOIMHAMHMKA MHIIEII000pa30BaHUsl.

MI/II_ICJ'IJ'IOO6paSOBaHI/Ie u COJ'II06I/IJII/ISEII_II/IH B IPSAMBIX U O6paTHI>IX MuUnIcijiaax. MI/IKpOSMy.]'IBCI/II/I.

2.  3aBUCHMOCTb IOBEPXHOCTHOI'O HAaTSDKEHHS BOJAHBIX pPacTBOPOB OT KoHuUeHTpauuu I[IAB.
[ToBepxHOcTHasi akTUBHOCTh. YpaBHeHHe IllumikoBckoro. TeopeTnueckoe 0OOCHOBaHME IpaBHiIa
Hroxio-TpayOGe.

3. PaccuuTarh BenuumMHYy ajcoOpOIMHM U MOBEPXHOCTHYIO aKTHBHOCTh MpH Temmepatype 25 °C mis
BOJHOTO pacTBopa, coaepxkamero 20 wmr/m  mupuctuHOBOW KucaoThl (Ci13H27COOH), ecnu
OBEPXHOCTHOE HATSDKCHHE MCCIeLyeMoro pacrtsopa 65-107° H/M, MOBEpXHOCTHOE HATSKCHHE BOJbI
pH 2TOi ke TemnepaType 72,75-107 H/wm.

4. 3omp moauaa cepedpa IMOJydYeH METOJOM XUMMYECKOW KOHJEHCALMU MO PEeaKUud HOAWIA
KaJus U HUTparta cepebpa B u30bITKe mocieanero. Hamucars hopmyny murensl. Paccantars mopor
KOaryJsiuM, YyKaszaTh MPHUPOJY KOaryJIMpYIOLIero HOHA, €CId Koaryjsiius Haliroganachk INpU
nobasneruu 0,5 i 0,001 MoIb-3KB./1T pacTBOpa MOAMUIA KaIHS K 15 MIT 30111

Bapuant Ne
1. ITpuBeaure KinaccupuKaLuio MOPUCTBIX aicOPOSHTOB 1O pa3Mepam nop. Kakue teopun
OMHKCBIBAIOT a/ICOPOLIMIO HA MOPUCTBIX TEJIaX MO 3TON Kiaccupukanuu?

2. KakoBbl MpU4YMHBI OPOYHOBCKOTO JBIKEHU? KakuM mapaMeTpom xapakTepusyroT
MHTEHCUBHOCTh OPOYHOBCKOTO JBIKEHHUA? OT KaKUX CBOWCTB CUCTEMBI 3aBUCUT 3TOT MapameTp?

3. Axcopbuus pactBopeHHOro B Bojie [IAB Ha moBepXHOCTH PacTBOP-BO3yX MOTUMHSIETCS
ypaBaenuto Jlearmropa. [Ipu kornenTparuu [TAB 0,1 M0Ib/11 CTETICHD 3aTIOTHEHHSI IIOBEPXHOCTH
paBHa 0,4. PaccunTaiite noBepxHoctHoe HaTspkeHue npu 300 K u konuentpaunu [1AB B
pactBope, pasHoii 0,2 mons/1. Monekyna ITAB 3anuMaer Ha moBepXHOCTH ILIomags 0,2 Hvm,
MMOBEPXHOCTHOE HaTsLKEHUE BoAbI 71,66 MJDx/ M2 c.

4. Ucnonb3ys ypaBHenue ['yu - Uenmena, paccunuTtaiiTe 3HaueHUe MOTEHIMaNa Ha paccTosiHuu 10 u

30 uM oT MexdazHoi moBepXHOCTH. J(McTiepcnoHHO# cpenoit siisieTcst BoAHbI pactBop NaCl ¢

KoHIeHTpanwuei 5-10™ mons/n (naauddepentasiii anexrpomut), T =293 K, € = 80,1, (¢ = 0,03 B.
Bapuant Ne

1. Kakue ypaBHEHUS ONMKUCHIBAIOT 3aBUCUMOCTH TOBEPXHOCTHOTO HATsKeHUs pacTBOpoB [IAB ot ux
KoHIeHTpauuu? [Ipu Kakux yCioBUsSX OHU TPUMEHUMBI?

2. Kak cBsi3aHa CKOpOCTh OCa@XAEHUs chepuyeckoil YacTHUIbl B TPAaBUTALMOHHOM IOJNE C
nucnepcHocTbio? [IpuBenuTe ypaBHeHHE.

3. PaccuuTaiiTe U MOCTpONTE MHTErpalbHYI0 KPUBYIO paclpelneieHus o0beMa Mop aacopOeHTa Mo
pasmepam, UCIIOJb3ys JaHHbIE KaWJUISIPHON KOHJIEHCAIIMM METaHOJIa Ha cuikaresne mpu 293K:

p/ps0,2 04 0,6 08 09 1,0

A, monvw/kr (ancop6mus) 0,8 1,3 1,6 2,2 3.4 3,9

A, monw/kr (mecop6mus) 0,8 1,4 2,0 3,0 3,7 3,9

[InotHOCTH MeTanoma 0,788 r/cm’, moBEpXHOCTHOE HaTsKeHHE 22,6 MJ[x/M?.

4. Dnexktpodope3 aucnepcur OCHTOHUTOBOW TJIMHBI TNPOUCXOAMI MPH CIEIYIOIUX YCIOBUAX:
paccTtosiHue Mexay 3iekTpogamu coctaBisuio 0,25 M, Hanpsbxkenue 100 B; 3a 15 MuHYT rpaHuisl

MepeMeCTUIINCh Ha 6 MM K aHOZy. PaccuuTaiite C-HOTeHuHan yacrul, ecinu €= 78,2, 1= 1 mlla-c.
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BOHpOCI)I JUIS1 DK3aMeHa o aucuunianne «Kosonanass Xxumus»

1. Knaccudukamnus aucrepcHeix cucteM. OcoOEHHOCTH yIbTPAaMHUKPOI€TEPOTeHHOTO COCTOSHUS
(HaHOCOCTOSTHUS).

2. TepMonvHaMUYeCKHE XapaKTEPUCTHKU IIOBEPXHOCTH B OJHOKOMIIOHEHTHBIX CHCTEMax.
TemnepaTypHas 3aBUCHMOCTb IOBEPXHOCTHOI'O HATSKEHUS.

3. TloBepXHOCTHOE  HaTSKEHHE  OJHOKOMIOHEHTHBIX O KMAKOCTeH. CBA3b ¢  DHEprueu
MEXMOJIEKYJIIPHOTO B3aMMOAEUCTBUS. J{MCTiepCHOHHBIE U HEUCIIEPCUOHHbBIE B3auMoieiicTBusa. Pabora
KOT€3HHU.

4. MexdazHoe HaTsDKeHHE M paboTa aare3uu; AUCHEPCUOHHbIE U HEIMCIIEPCHOHHBIE COCTABIISIOIINE.
[TpaBuiio AHTOHOBA.

5. CmaumBanue. 3akoH IOnra. KpaeBoil yros; TepMOIMHAMUYECKHE YCIOBHMSI CMAuMBaHUS U
pactexkanus. Bnusinue [TAB Ha kpaeBble yribl.

6. M3buparenbHoe cmaunBanue. 3akoH HOHra. I'mapodunbable W ruapodoOHBIE TOBEPXHOCTH
TBEPABIX TEJ U NOPOILIKOB.

7. KanunnsapHoe naBienue. 3akoH Jlamiaca u ero cieicTBusl.

8. BnusHue KpUBU3HBI TOBEPXHOCTH (pa3Mepa dYacTWIl) Ha JaBJICHHWE HACBHIIIEHHOTO TMapa |
pacTBOpUMOCTH BenlecTBa. M3oTepMuueckas neperonka 1 KanwuisipHas KOHASHCalus.

9. MeTop! n3MEpeHHs MOBEPXHOCTHOTO HATSKEHHS U CBOOOJHOI MOBEPXHOCTHON SHEPTUU TBEPIBIX
Tell.

10. OcHOBBI TEPMOAMHAMUKY a/ICOPOLIMU HAa TOBEPXHOCTHU pa3jiesia )KUIKOCTh/Ta3. Y paBHeHnue [ nooca.
11. TloBepXHOCTHO-aKTUBHbIE M NHAKTUBHbBIE BEIECTBA. OTHOCUTEIBHOCTD MOHATHUS «IIOBEPXHOCTHAs
AKTUBHOCTbY.

12. 3aBUCHMMOCTH MOBEPXHOCTHOTO HATSDKEHHS BOJHBIX pacTBOpPOB OT KoHUeHTpauuu [IAB.
IToBepxHOCTHAsE aKTUBHOCTh. Y paBHeHUe [1INIIKOBCKOTO.

13. IloBepxHOCTHAsI aKTUBHOCTH. TeopeTndeckoe obocHoBaHue npaBuia Jlrokmo-Tpayoe.

14. Ancop6uust pactBopuMbix IIAB Ha nmoBepxHocTH paszaena pactsop [IAB/Bo3zayx. Csi3b
ypaBHeHuii [ n66ca, Jlenrmtopa u Ilnmkosckoro.

15. AncopbumoHnHble ciou HepacTBOpuUMBIX IIAB. VpaBHeHHE IBYXMEpPHOro COCTOSIHMS. TuIbl
MMOBEPXHOCTHBIX IIEHOK. [litenku JIenrmMropa-biomkeTT.

16. Ancopbuus [TAB Ha moBepXHOCTH pas3fiena MoASpHOU U HEeTTOIsApHOU xuakocTeit. ['JIb Monexyn
ITAB.

17. Ancopbuust [TAB u3 pacTBOpoB Ha MOBEPXHOCTH TBepAbIXx Ten. [IpaBuio ypaBHUBaHHS
noJsipHocTelt Pebunnepa. Mogudunupytomiee neictsue [1AB.

18. Knaccuduxanus [TAB 1o MoneKyIsipHOMY CTPOSHHIO U MEXaHU3MY JCHCTBHSL.

19. Ilpuaunbl 0OpazoBanus ABOMHOTO dekTpudeckoro cios (J12C). CoBpeMeHHBIEC TPEACTaBICHUS O
crpoenuu [19C.

20. Aacopbuuonnas u quddy3nas yactu J[9C. M3MeHneHnue noTeHIMana B ABOWHOM 3JIEKTPUUECKOM
cJi0e ISl CWIIBHO U ¢1a00 3apsKEHHBIX TOBEPXHOCTEH.

21. Brnusaue anextponuroB Ha crpoenre J{9C. VoHHBII 00MeH B AUCTIEPCHBIX CHCTEMAaX.

22. DACKTPOKUHETHIECCKUE SIBICHU. Y paBHeHHE [ embMrombiia-CMOITYyXOBCKOTO JIJIS 3JICKTpodopesa.
23. DOneKTpoKUHEeTHYecKue sBieHus. BbiBog ypaBHeHus ['enbmrosnbua-CMOIyXOBCKOTO IS
3IIEKTPOOCMOCA.

24. Bnusnue uHAUPPEpEeHTHBIX U HEMHAUPGHEPEHTHBIX IIEKTPOJIUTOB HA JIEKTPOKMHETHUYECKUN
noTteHIan. CTpoeHne MUIEIUT TUAPOGHOOHBIX 3071€H.
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25. bpoyHOBCKO€E JBUKEHHE B KOJUIOUAHBIX cuctemax. Teopus DiHiTeliHa-CMOIyXOBCKOTO.

26. CenqumeHTaninoHHO-1u(GPy3MOHHOE paBHOBECHE, OTIPEICTICHUE YrCiia ABOTaIpoO.

27. CenMMEHTAllMOHHBINA aHAJINU3 IUCIIEPCHBIX CUCTEM.

28. Iuddysus B kommonaHbIx cucreMax. CBsa3b kodpdunuenTa mudpy3un ¢ pa3MepoM JacTull.

29. OnTruyeckue METOIbl UCCIEIOBAHMS JUCIIEPCHBIX CUCTEM.

30. I'omorenHoe U rereporeHHoe oOpa3oBaHUE 3apojbllieil HOBOM (a3bl mpu (ha30BBIX MEpexoax
(treopust ['m66ca-Dompmepa).

31. MeTozpb! NOTY4EHUS U OUUCTKHU TUCIIEPCHBIX CUCTEM.

32. JIuo¢punabHbIE KOJUIOUIHBIE cUCTEMBL. TepMoAMHaMUKa CaMOIPOU3BOJILHOTIO AUCIIEPTUPOBAHUS IO
Pebunnepy-1llykuny.

33. Munemioobpa3oBaHue B BOAHBIX U HEBOAHBIX cpenax. TepMoauHaMUKa MHUIIEIIIO00pa30BaHUsI.
34. Munemioo0pa3oBaHHe U COTIOOMIM3ANNS B IPSIMBIX U 00paTHBIX MHULIEIIaX. MUKPOAMYJILCHH.
35. Ilensl. [lonyuenue u ctpoeHue. Y cToMunBoCTh neH. OCHOBHbBIE TPUMEHEHUS.

36. Dmynbcun. Knaccudukarmms smynbcuil. MeTonsl ompeselieHuss THma 3MyJiabcuii. OCHOBHBIE
[IPUMEHEHHUS.

37. Crabunu3anus sMyibcuii 1 oopamenue ¢a3. [punnun nogdopa smyneratopo. KoanecueHmus B
AMYJIbCUSX.

38. CenMMEHTAIMOHHAS M arperaTuBHAsl yCTOWYUBOCTD JUCIIEPCHBIX CUCTEM.

39. @akTopbl arperaTuBHON YCTOMYMBOCTH JUCIIEPCHBIX CUCTEM.

40. ToHKMe MIEHKU: IEHHBIE U 3MYJIbCHOHHBIE. [Iprpona ycroitunBocTy.

41. CrpykTypHO-MeXaHHYeCKHi Oaphep mo PeOunuepy kak (GakTop yCTOWYMBOCTH JUCIIEPCHBIX
CHUCTEM.

42. Koarymnsmus ruapodoOHBIX KOUTOUI0B nekTpoiautamu. Teopus 1JIDO.

43. BausiHUE 37€KTPOJINTOB Ha JIEKTPOKUHETUUECKUM NTOTEHIMAN. 30HbBI KOATYJISLHH.

44. Kunetuka OpicTpoii koarynsiun. Teopus CMOIyXOBCKOTO.

45. CtpykTypooOpa3oBaHue B JUCTIEPCHBIX cucTeMax. OCHOBHBIE TUIIBI CTPYKTYP.

46. JlucniepcHble CTPYKTYPHI ¢ (pa30BBIMH KOHTAKTAMH, KX 00pa30BaHHE U MEXaHUYECKHE CBOWCTBA.
47. KoarynsioHHbIe CTPYKTYpHl. [Ipuposa KoHTakToB. THKCOTPOIHBIHN 3 (DeKT.

48. Peonoruueckue cBoiicTBa CBOOOJHOIUCHEPCHBIX CUCTEM. YpaBHeHHs HploToHa M DMHIITENHA.
HeHbIOTOHOBCKHE KUIKOCTH.

49. Peonornueckue CBOMCTBA CBA3HOIUCIIEPCHBIX CUCTEM. Y paBHeHHE buHrama.

50. OcHoBBI peosioruu. Mojenu ynpyroro, BS3Koro 1 IiIaCTUYHOI0 OBEAEHUS TBEPAbIX TeEIl.

51. IlonHas peonoruyeckas KpUBasi AUCIEPCHBIX CUCTEM C KOAryJIIMOHHOU CTPYKTYPOIL.

52. ApncopOmmoHHOe TOHWXeHHe mpoyHocTH (dddext Pebunnepa). DopMbl MPOSBICHHUS;
TepMoIMHaMH4Yeckoe obocHoBaHue (ypaBHeHue ['puddurca). [Ipaktrueckoe nucnosiab3obanue 3¢dexra
Pebunnepa.

BapuaHTbI OMJI€TOB 1151 IK3aMeHa

buser Ne
1. Knaccudukamus nucrepcHbix cucteM. OCOOCHHOCTH yIBTPaAMHKPOT€TEPOTEHHOTO COCTOSHUS
(HAaHOCOCTOSTHUS ).

2. 3omp woauAa cepedpa MoNy4eH METOJOM XMMHYECKONW KOHACHCAIUH M0 PeaklMi HOIua Kallusi U
HUTpara cepeOpa B wu30bITKE mocienHero. Hamucats (opMmyiy MHIEIUIBI, PAacCYUTAaTh TOPOT
KOaryJilliM, YyKa3aThb MPUPOJY KOAryJHPYIOUIEro HOHA, €CIM KOoaryJysiiusi HaOoaanach Mpu
no6asiernu 0,5 mut 0,001 Momb-3KB./11 pacTBOpa noauaa Kamus K 20 M1 301,
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3. Paccunrath ajcopO1MIO, MOBEPXHOCTHYIO aKTUBHOCTh oJieara HaTpus npu 20°C Ha MOBEPXHOCTH
pacTBOpa, €CIM IOBEPXHOCTHOE HATsKeHHMe Boabl 72,7-10° H/M, a TOBEPXHOCTHOE HATSKEHHE
pactBopa cocrasnser 62,0-10° H/m, koHneHTpanus oneara Hatpus pasHa 20 1/

4,3HadyeHne cpemHero casura A dactui ruaposons Si0r 3a 3 ¢ cocraBusier 8§ MkMm. Onpenenure

PaiyC 4acTHII, ECIIU BA3KOCTH AUCIIEPCHOHHOM cpeanl pasHa 107 IMa-c mpu 293 K.

buaer Ne
1. IloBepXHOCTHOE€  HATSKEHHUE  OJHOKOMIIOHEHTHBIX O KMAKOCTeH. CBi3b €  DHEprueu

MG)KMOJ'IGKYJ'ISIPHOFO B3aHMO)IeI7[0TBHfI. I[I/ICHepCI/IOHHI)Ie H HGI[I/ICHCpCI/IOHHI)IC B3aHMO)IeI710TBPIfI.
Pabora xore3un.

2. Paccuurarh BeNMUYMHY aAcOpOLMU M MOBEPXHOCTHYIO aKTUBHOCTb Ipu Temmeparype 25°C g
BOJHOTO pacTBopa, coxepxkamero 20 wmr/m mupuctuHoBor KucIOThl (C13H27COOH), ecnm

HIOBEPXHOCTHOE HATSHKEHUE HMCCIEIyeMOro pacTBopa cocTasiser 65-10° H/M, noBepXHOCTHOE
HaTsHKEHHME BOJIBI IPH ATOM ke Temmneparype 72,75-10° H/m.

3. 3o1b wouaa cepedpa MOTyYeH METOJIOM XUMUYCCKOW KOHJCHCAIIMH 0 PEaKIIUy MOIUIa Kallus 1
HUTpaTa cepebpa B wu30bITKE mocienHero. Hammcate ¢dopmyny wmunemisl. Paccumrars mopor
KOaryJIliM, YyKa3aTh MPUPOJY KOATYJIHPYIOMIEr0 HOHA, €CIW KOaryysaus HaOroganachk mpu
no6asiennu 0,5 mut 0,001 Momb-3KB./1T pacTBOpa HOAKMAA Kamust K 15 M 3051,

4. Paccumraiite TommuHy AuQ@y3HOro MOHHOTO Ciosi A Ha moBepxHOocTH IutacTuHk npu 300 K B
BogHOM pacTtBope, 1 11 kotoporo comepxkut 0,01 T Ba(NO03),. OTHOCuTENbHAs IUAIEKTPUUYCCKAS
MIPOHUIIAEMOCTh pacTBOpa paBHa 76,5. Bo CKONbKO pa3 M3MEHUTCS A, €CIIM PacTBOp pa30aBUTH
JIEMOHU3UPOBAHHOM BO/IOM B 2 paza?
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