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PABOYAA NIPOTPAMMA JUCHUIIVIMHBI (MOAYJIA)

KoJsutonaHast XuMus

YpoBeHb BhICLIEr0 060pa30BaHMA:
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04.05.01 ®ynpameHTasbHasA U NPUKJIAJHASA XUMUS

HanpassaeHHocTb (mpo¢uis) OIOIL:
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KonnongHasa xumus, JlazepHasa xumud, MeJUIITMHCKAsA XUMUA U TOHKUU OpraHu4ecKuu
cuHTe3, HaHoGMOMaTepuasibl U HAaHOOHMOTexHoIoruH, Heopranndeckasa xumusd, Hedprexumus,
Opranuyeckas xuMmus, Paguoxumusa, ®Pusnyeckas xumus, PyHjamMmeHTasbHasA ¥ NpUKIaJHasA
3H3UMOJIOT U, XUMUSA UOHHBIX U MOJIEKYJIAPHBIX CUCTeM, XMMHAYeCKasd KUHeTUKa, XUMHUA
BbICOKHX 3HEpPryuM, XMMUs U TEXHOJIOTHS BelleCTB U MaTeprasioB, XUMHUS TBEPJOr0 TeJa,

JJIeKTPOXUMUSA
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Pa6ouasi mporpamMma paccMOoTpeHa U 0i06peHa
Y4ebHO-MeTOAUYECKON KOMUCCUEN PpaKyIbTeTa

(mpotokos N2l ot 27.01.2017)

MockBa 2017



Paboyas nmporpaMMa JUCLMILJIMHBI pa3dpaboTaHa B COOTBETCTBHUU C CaMOCTOSITENIBHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTa”HgapToM (OC MIY) pnsa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTeJbHbIX MPOTPaMM BhICLIET0 0Opa30BaHUS MO HAMPABJIEHUIO
noAarotoBku / cnenuaibHocTy 04.05.01 «dynpgameHTaNbHas U NpUKJIaZHasA XUuMUs» (Mpo-
rpaMMa crneLuaJuTeTa), yTBepKAeHHoro npukasom MI'Y ot 22 urona 2011 roga Ne 729 (B
penakuuu npukazoB MI'Y ot 22 Hos6psa 2011 roga Ne 1066, ot 21 gekabps 2011 roga Ne
1228, ot 30 pekabpsa 2011 roga Ne 1289, ot 27 anpens 2012 roaa Ne 303, ot 30 nekabps
2016 roga Ne 1671).

l'ox (roabl) npueMa Ha 0Oy4YeHUe

2014/2015, 2015/2016, 2016/2017,2017/2018, 2018/2019



1. HaumMeHoBaHue AUCUUILIMHBI (MoAyJs) KossiongHass XMMuUs (TpaeKTOpUU: 001K NOTOK U 9 rpynmna)

2. YpoBeHb BhICLIEr0 06pa30BaHUs — CEeLHAIUTET.

3. HanpaBsienue nogrotoBku: 04.05.01 ®yHaamMmeHTa/IbHAA M IPUKJIAAHASA XUMUSL.

4. MecTto aucuunauHbl (Moayas) B ctpyktype OOII: 6a3oBas yactb OO0, 6s10k X/I, Moayb «KosstouaHAsA XUMUSI».

5. [lnaHupyeMblie pe3yibTaTbl 00y4YeHUs M0 JUCHUIJIMHE (MOAYJII0), COOTHECEHHBIE C IJIAHUPYEMbIMU pe3yJibTaTaMH 0CBOEHUsI 00pa30BaTebHOMI
nporpaMmbl (KOMIETEHIIMUSIMHU BbIYCKHUKOB). COOTBETCTBUE Pe3yJIbTAaTOB 00ydeHUs 1o JaHHoMy ayieMeHTy OIIOII pesysbTaTtam ocBoeHus OITOIT

yka3aHo B 061ieit xapaktepuctuke OII

KomnereHuusa

Il1aHupyeMble pe3yJIbTaThl 06YYEeHHsI 10 JUCHHUIUIHHE (MOAYJTIO)

YK-1.C Cnioco6HOCTb pOpPMyIMPOBATH HAYYHO 06OCHOBAH-
Hble TUIIOTE3bl, CO3/1aBaTh TEOPETUYECKHUE MO/E/H SIBJIEHUN
Y IPOLLECCOB, IPUMEHATb MeTO/0JIOTUI0 HAYYHOTO NO3HAHUA
B NpodeccuoHa/JbHOU J1eSITeJIbHOCTH

YMeTb: GOopMyIMpOBaTh HAy4YHbIE TUIIOTE3bI IPU 0OCYKJEHUU JIUTEPATYPHBIX U
CO6CTBEHHBIX JIAaHHBIX

YK-4.C Cnoco6HOCTBb 0CYyI11eCTBAATh MUCbMEHHYIO U YCTHYIO
KOMMYHHUKALMIO Ha TOCYJapCTBEHHOM A3blKe Poccuiickon
denepauuu B akaJleMUYECKOW U TpodeccuoHaIbHOM chepax
Ha OCHOBE COBPEMEHHbIX KOMMYHUKATUBHbIX TEXHOJOTUHI

YMeTb: BbIOMpAaTh KOMMYHUKATUBHO PUEMJIEMbIH CTUJIb 1€JI0BOTO 06LIeHUs, UC-
I10JIb30BaTh HEOOXOAUMbIe A3bIKOBbIE CPe/ICTBA, TAKTUKU U CTPATeruu AJis pelle-
HUSl KOMMYHHUKaTHUBHBIX 33/]a4 B aKaJleMU4ecKol U npodeccuoHalbHOU chepax
YMeTb: pab0oTaTh C y4eOHBIMU U HAYYHbIMU TEKCTAMU Pa3HOI'0 YPOBHS CJI0>KHOCTH,
OTBeYaKIIUMU 33/jla4aM NpodeccHoHaITbHON e TeJbHOCTH

OIIK-1.C. Cmoco6HOCTH peuiaTh COBpeMeHHble TPO06JieMbl
byHIaMeHTaIbHON U IPUKJIAZHON XUMHUHU, UCIIOJIb3Y$1 METO-
Jl0JIOTUI0 HAYYHOT0 N0AAX0/ia U cucTeMy GyHJaMeHTalbHbIX
XUMUYECKUX MOHSATUH U 3aKOHOB

3HaThb: TeOpeTUYEeCKHe OCHOBBI I'VIaBHBIX pa3/ie/oB KOJIJIOUIHON XMMUHU: IOBEPX-
HOCTHBIX fIBJIEHUH, 06pa30BaHUsA U yCTOMYUBOCTU JAUCIEPCHBIX CUCTEM, MEXaHU3-
MOB ¥ 3aKOHOMEPHOCTeH NPOoLecCOB, IPOTEKAILUX B 3TUX CUCTEMAX

YMeTh: UCII0J1b30BaTh 3HAHUS, IPUOOPETEHHBIE B KypCe KOJJIOUJHOW XUMUH, A5
aHaJIM3a U 00'bsICHEHUS [T0JIyYEHHBIX 3KCIIePUMEHTAJIbHbIX pe3yJIbTaTOB

OIIK-2.C. Ctoco6HOCTb NPOBOJAUTH XUMHUUYECKUH IKCIIEPH-
MEHT C COOJII0/IeHUeM HOPM 6e30MacHOro o6palieHus ¢ Xu-
MHU4YECKHUMHU MaTepUaiaMy, afleKBaTHO OLleHHMBas BO3MOX-
Hbl€ PUCKHU C Y4€TOM CBOMCTB BELI|ECTB

3HaTb OCHOBHbIE SKCIIEpUMEHTAaJIbHbIE ME€TO/JbI OllpeaAeJIEHUA Ba)KHEWIIUX KOJIJI0-
HIAHO-XUMHUYECCKUX XapPaAKTEPUCTUK JUCIIEPCHBIX CUCTEM: IOBEPXHOCTHBIX, KHHETHU-
YECKHX, 3JIEKTPOKHUHETUYECKHUX, PEOJIOTUIECKUX

OIIK-4.C. Cmocob6HOCTB cO03/1aBaTh MaTeMaTHYEeCKHE MO/ eJIN
npodeccuoHaNMbHBIX 33/1a4, YYUTHIBATb OTPAaHHUYEHUS U I'pa-
HUIbl IPUMEHUMOCTHU MOJIeJIed, UHTEePNPeTUPOBATh MOJIY-
YyeHHble MaTEMAaTUYECKHUE Pe3yJIbTAThl

3HaThb: CIIOCOOBLI AHAJTUTUYECKOTO ONMHUCAHUS MOBEPXHOCTHBIX, KHHETHY€E€CKHX,
JJIEKTPOKHMHETHUYECKHUX, PEOJIOTUYECKUX CBOMCTB AUCIEPCHBIX CUCTEM YMeThb: BbI-
6I/IpaTb aJleKBAaTHbI€ MO/ eJIN AJId OIMTMCAHUA KOJIJIOUJHbIX CHCTEM

OIIK-5.C. Cnoco6HOCTBb MCN0Jb30BaTh COBPEMEHHBIE pac-
YEeTHO-TEOPETHUYECKUE METO/Ibl U3YUEHUsI CBOMCTB BEILECTB

Ymerts: OLEHHUTb KOPPEKTHOCTDb PE€3yJIbTATOB TEOPETUIECKUX PACIETOB CBOWCTB
KOJIJIOMJHBIX CUCTEM




Y IIPOLECCOB C UX yYacTHUEM NPH pelieHUuU npodeccuoHalb-
HbIX 33/1a4

6. 06'beM AUCHUIIINHBI (MOAYJI) B 3a4eTHBIX eJUHULAX C yKa3aHUEM KOJIMYeCTBa aKaJleMUYeCKUX UM aCTPOHOMUYECKHUX 4acoB, Bbl/leJIeHHbIX Ha
KOHTAaKTHYIO paboTy 06ydyarouiuxcs ¢ npenojiaBaTeseM (1o BUaM Y4eOHBIX 3aHATHUI) U Ha CAMOCTOATEJIbHYI0 paboTy obydarmuxca: 06sem duc-
yunauHsl (modyas) cocmasasem 3 3ayemuuix eduHuybl, ecezo 108 yacos, us komopwix 60 uacos cocmasssem KOHMAkmMHas paboma cmyodeHma c
npenodasamesem (36 yacos 3aHssmMus AeKYUuOHHO020 muna, 18 yacos - 3aHaAMusl ceMuHapcko2o muna, 2 yaca - 2pynnogble KoHcyabmayuu, 4 vyaca -
NpoMexcymoyHbslll KOHMpoab ycnesaemocmu), 48 wacoe cocmassisiem camocmosimebHas paboma cmydeHma.

7. BxonHble Tpe6oBaHHU /il OCBOEHUS AUCUMIIMHBI (MOAYJisl), MpeABapUTeabHble ycaoBUd. [ys1 Toro 4To6bl GopMUPOBaHHE JAaHHOW KOMIIETEH-
MU OBLJIO BO3MOXKHO, 00y4YaroU[UiCs 10/KEH

3HATh: OCHOBbI MaTEMAaTHU4YE€CKOI'0 aHA/IM3a, HEOPraHUYeCKOM, OpraHu4YecKor U GU3NYeCKON XMMHUHU B 06'beMe COOTBETCTBYIOLIMX KypcOB XUMUYe-
ckoro ¢pakyabTeTa MI'Y;

yMeTb: GOpPMYJIMPOBATh U pelllaTb KOHKPETHbBIE 33/1a4¥ HA OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEMH, YCBOEHHBIX B Pa3/IMYHBIX Kypcax; MOJIy4yaThb JKC-
IleprMeHTa/IbHbIe JaHHble, IPOBOJAUTb UX MaTeMaTHUeCKYI0 06paboTKy, 060611aTh NoJyYeHHble pe3y/bTaThl;

BJIaJIeTh: pPacyeTHbIMM METOJaMHU pellleHUs] XUMHYECKHX 3ajiady, HaBblKaMH MPOBEJEHHST XUMHUYECKOTO 3KCIEPUMEHTA C HCIO0Jb30BaHUEM
W3 MepUTEeJIbHbIX MPUGOPOB, HAaBbIKAMM MOKWCKA HEOOXOAMMBIX JAHHBIX B OTKPBITBIX MCTOYHHMKAX (B TOM 4MCJe, B HHPOPMAIMOHHBIX 6a3ax
JlaH HbIX).

8. CozeprkaHUe AUCHUIIMHBI (MOAYJISA), CTPYKTyPUPOBAHHOE 110 TEMAM.

HauMeHoBaHMe U KpaTKoe coaep- | Bcero B ToM uucie

»KaHuUe pa3jesioB U TeM AMCIMII- (4acsi)

JINHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMOAelCTBUH C npeno- | CamocTosATe /IbHaA pado-
JlaBaTeJieM), 4achl Ta 00y4Yaruierocs, 4achol

dopma npoMexKvTOYHOM aTTEeCcTa- 13 HUX 13 HUX
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BBepnenue 2 2
[loBepxXHOCTHBIE AABJIEHUA 14 8 22 6 6
[losiyyeHue, CBOMCTBA U METO/Ibl UC- 8 4 12 4 4
C/el0BaHUs JUCIIEPCHBIX CUCTEM
YcTOMYUBOCTD U 3BOJIOLIUS JUC- 6 2 8 4 4
NEepPCHBIX CUCTEM
OHOBBbI GU3UKO-XHUMHUYECKON Mexa- 6 4 10 4 4
HUKU
[IpoMexxyTO4YHas aTTecTal U 3K3a- 36 2 4 6 30
MeH
HToro 108 36 18 2 4 60 18 48

CopmeprkaHue pas3/iesioB

BBesienue

[IpeaMeT KoLIOUAHON XUMUU. OOBEKTHI KOJIJIOUAHOW XMMUU. Y HUBEPCAJbHOCTb JUCIEPCHOI0 COCTOSIHUSA BELIECT-
Ba. Knnaccudukanusa aucrnepcHbix cucteM. KosmmyecTBeHHbIEe XapaKTePUCTHUKU JAUCTIepCHOCTH. O0COOGEHHOCTH HaHO-
JIUCTIEPCHOTO COCTOSIHUSA. B3aMMOCBSA3b KOJIJIOUJHON XUMUM C JPYTUMUA XUMUYECKUMU JUCHUIIIMHAMU. OCHOBHbIE
3Tanbl pa3BUTHUS KOJJIOUJHOU XUMUHU
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HOBerHOCTHbIe ABJIEHUA

N36bITOYHbIE TepMOJUHAMUYecKre QYHKIIMH NOBEPXHOCTHOTO cs10s (MeToA 'M66ca). TepMoAMHaMuUKa NOBEPXHO-
CTHBIX siBJIeHUH. [loBepXHOCTHAsA 3Heprus U MeXXMoJIeKyJIspHble B3auMoelcTBus. CocTaBsOLMe TOBEPXHOCTHBIX
cus1. KpaeBoi yros. YpaBHeHue IOHra. ®pakTanbHble moBepxHOCTH. CyneprugpodpobHble noBepxHOCcTH. Ka
NUJJIIpHBle ABJeHUd. 3aKoH Jlaniaca. Axcopbuus. YpaBHeHuUe aacopbunu ['m66ca. [loBepXHOCTHO-aKTUBHBIE U 110-
BEPXHOCTHO-UHAKTHUBHbIE BellleCTBa. YpaBHEHUS COCTOSIHHUA MOHOC/I041. Pa30Bble nepexo/ibl B MOHOCI05X. [l1eHKu
JlenrMropa-biokeTT. I1eKTpPONOBEepXHOCTHbBIE ABJIEHUA B JUCIIEPCHBIX CUCTEMaX. JJIeKTPOKUHEeTHUYeCKHe sBJie-
HUs. YpaBHeHHUe ['es1bMrosibra-CM0J1yX0OBCKOTO

[TonydyeHue, CBOMCTBA U
METO/Ibl HCCJIe/JOBaHUSA
JIUCTIEPCHBIX CUCTEM

[TonyyeHue gucnepcHbIX cucTeM. JInopuabHbIe U IMOPOOHbBIE CUCTEMBI. Y CJIOBUE CAMONPOU3BOJILHOTO AUCTIEPTH-
poBaHus. MuueIsspHble pacTBOPbl. KpuTuveckass KOHLLEHTpaLus MULe11006pa3oBaHUs. MULe/Ibl U HAHOTEXHO-
Joruu. Jilnodpo6HbIE crcTeMbl. MeTacTabuIbHbIE COCTOSIHUSA. KpuTHyeckue 3apoabiiu. TepMoguHaMUYeCcKasi Teo-
pus o6pasoBaHust HOBoM ¢a3ssbl (o ['M66cy-PosibMepy). MosieKyIsipHO-KUHETUYECKHE U ONITUYeCKHe CBOMCTBA AUC-
MEePCHBIX CUCTEM; METO/Ibl IUCIIEPCUOHHOI0 aHAJIN3a

YcTOMYMBOCTD U 3BOJIOLUS
JMCIIEPCHBIX CUCTEM

CejMMeHTalMOHHAA U arperaTuBHas YCTOMYMBOCTD JUCIIePCHBIX cucTeM. KnHeTuka koaryasauuu. PakTopsl cTabu-
JIN3aL MM KOJJIOUAHBIX CUCTeM. Pack/MHMBawo1ee faBjeHue, ero coctasiadoiue. Teopusa JIP0. Koarynauus 3osei
3JieKTpoauTaMu. CTPyKTYPHO-MexaHu4YecKun 6apbep. [leHbl. IMyabcun. Aapo3osu. OcO6eHHOCTHU a3P030JIbHOTO CO-
CTOSIHUS.

OcHoOBBI GpU3UKO-
XHUMHUYECKOU MEXaHUKU

CTpykTypoo6pa3oBaHUe B AUCHEPCHBIX cucTeMaX. PopMUpOBaHUE MPOCTPAHCTBEHHBIX CTPYKTYP B IUCIEPCHBIX CH-
cremax. PpakTasbHble CTPYKTYpbl Peosiornieckre CBOMCTBA JJUCIEPCHBIX cUCTeM. DU3UKO-XUMUYECKHeE SIBJIEHUS B
npoueccax JepopMaluu ¥ pa3pylueHusi TBEpAbIX Tes. IPdekT PebuHAepa

9. O6pasoBaTe/ibHbIE TEXHOJIOTUU:
-ACII0JIb30BaHUE CPeJiCTB JUCTAaHLIMOHHOTO CONIPOBOX/AEHNS yueOHOTr0 NpolLecca; -penojaBaHyue JUCLUIJIMH B pOpMe aBTOPCKUX KyPCOB O
nporpaMmam, COCTaBJIEHHbIM Ha OCHOBe pe3yJ/IbTaTOB UCCAeJ0BaHUHN HAayd HbIX mikosa MI'Y.

10. Yye6HO-MeTOAMYECKHE MaTepHaibl [JIs1 CAMOCTOSITEIbHOW paboThI O AUCLUIIMHE (MOAYJII0):
TeMbl AJ1 CaMOCTOSTE/ILHOTO U3YYEHHUS:

Bonpocbl K koanokguymy 1.




BeJleHHeM, MeJUIIMHON. 3HaYeHHe KOJUIOUJHOW XUMHUU B OXpaHe OKpYXKamwllel cpefbl. MoJleKyJIIpHO-KHHETUYeCKHue CBOWCTBA JAUCIepC-
HbIX cUcTeM. bpoyHoBckoe aBuxkeHue. ludpdy3us B KONIOUIHBIX CUCTEMAX; ypaBHeHUe JiHILITeiHa-CMOJyX0OBCKOTO.

TepMoanHaMMKa NMOBEPXHOCTHBIX fIBJeHUH. ['paHuLa pa3fesa $as XUAKOCTb/ras. YejabHas CBOOOJHAasA MOBEPXHOCTHAs 3Heprus (mo-
BEPXHOCTHOE HaTsKeHHe). MeTo/bl ONHUCaHUA TepMOJAMHAMUYECKUX CBOMCTB MOBEPXHOCTHU. MeToJ U30BbITOYHBIX TEPMOJUHAMHUYECKUX
BesinuuH (['M66c): dusnyeckass NOBEPXHOCTh pa3pbliBa U reoMeTpUYeCcKas pa3/iessiollas N0BepXHOCTh. [loBepXHOCTHBIE U3OBITKU TEPMO-
JMHaMHU4YecKUX QYHKLUI: BHyTpeHHeNW 3Hepruu, cBo604HbIX 3Hepruil ['m66ca u 'esibMrosibla, 3HTa/JIbNKUU U 3HTponUU. O60CHOBaHNKeE BbI-
Oopa reoMeTpHUUECKON pa3/efiollel NOBEPXHOCTH; IKBUMOJIEKY/IApHAsA OBEPXHOCTb. BinsAHMe TeMIlepaTypbl HAa TOBEPXHOCTHOE HATH-
»KeHHe U y/esbHble U30bITOYHble TEPMOJAUHAMUYECKHe QYHKIUU TOBEPXHOCTHOrO c10d. KpuTtuieckas TeMnepaTtypa. Tunbl B3auMogen-
CTBUSI MeX/Jy MOJIeKyJlaMu (aTOMaMH); 0CO6eHHOCTH JMCIepCHOHHBIX B3aUMOJlecTBUM. B3auMoelcTBUA B AucnepcHbIX cucteMax. Oc-
HOBBI Teopuu ['aMakepa U Ae-Bypa. JHeprusi B3auMo/eicTBUs ABYyX Makpodas, pa3/ieJleHHbIX TOHKUMHU NPOCJOMKAaMU Pa3JIMiHON NPUPO-
Zbl (B pacueTe Ha eguHULYy momanu). Koncranta 'amakepa. CioxHas KoHcTaHTa ['aMakepa. JHeprus B3auMo/elcTBus yactul, [loBepx-
HOCTb pasjiesia MeX/Jy KOH/LeHCUPOBaHHbIMU pa3aMu B JIBYXKOMIIOHEHTHBIX CUCTeMaX, Mexxdpa3Hoe HaTskeHHUe. PaboThl Kore3uu U ajre-
3uU. /lucnepcMoHHas U HeJJUCIIepCUOHHAs COCTaBJIsIOlLIMe TIOBEPXHOCTHOIO U MeXX($a3HOT0 HaTsKeHUs], paboT KOre3uu U aAre3uu. ypas-
HeHMe /bxupudasnko u I'yaa. [IpaBuiio AHTOHOBa. BiivsiHUe TeMnepaTypbl Ha Mexkda3Hoe HaTsKeHHe B [IByXKOMIIOHEHTHBIX CUCTEMaX.
Bonpocul k koanokeuymy 2.

CMa4yuBaHHKe U KanUJJIApHbIe ABJeHU. KpaeBok yros cmadynBanud. BeiBog ypaBHeHusd OHra. TepMoAMHaMHUYecKue yCI0BUSA CMauUuBaHUH,
HeCMa4yMBaHUs U pacTeKaHUs. BivsaHue 11epoXOBaTOCTU U XUMUYECKON HEOJHOPOJHOCTH TBEPJOM MOBEPXHOCTU Ha cMayuBaHUe. ['ncTe-
pe3uc cmauuBaHusd. CynepruJipopoOHble MOBEPXHOCTU. M36upaTesbHOe cMayvMBaHue. [MapoduibHble U TUAPOPOOHbIE MOBEPXHOCTHU
TBep/bIX TeJl. Y/ieJbHasl TelJIOTa CMayMBaHUs KaK KOJIMYeCTBEHHas XapaKTepHUCTUKa THAPOQUIBHOCTU U THAPOGOOHOCTH TBEP/bIX Tes U
nopoiukoB. KanuinsipHele fiBnenus. KanuansapHoe pabyieHue. KpruBu3Ha NOBepXHOCTH; ee 3HaK. BeiBoj ypaBHeHus OHra-Jlanusaca. Ka-
NUJIJIIpHOE MOJHATHE XXUAKOCTH, ypaBHeHUe JKlopeHa, Kanu/uIsspHasi IOCTOSAHHAsA XXUAKOCTU. KanuisipHble 3pdeKThl B :KUJKUX MEHU-
CKax MeX/y 4acTULaMHU. 3aBUCUMOCTD JaBJIeHUS HACBILeHHOTO [apa OT KPUBU3HbI IOBEPXHOCTH XKHUKOCTH. 3akoH KesibBrHA. Kanuiisap-
Hasl KOHJeHcaluus. BivsHYe AUCIIEpCHOCTH Ha pacTBOPUMOCTb TBEPAbIX YacTul, (3akoH ['M66ca-OctBanbaa-Ppelinanuxa). UsoTepmuye-
CKas NeperoHka B JAMCIEePCHBIX cucTeMax. OCHOBHble MeTO/bl U3MePEHUsI NOBEPXHOCTHOTO U MexXpa3HOro HaTsKeHUs xkujkocted. Cta-
TUYeCKUe, 0JycTaTU4eCcKUe U JUHaMU4YecKkre MeTobl. MeTo/bl onpeJesieHNs yieJbHON CBOOOHON NMOBEPXHOCTHOM 3HEPTUHX TBEPAbIX
TeJl ([1J11 HU3KO- U BBICOKO9HEPTreTUYECKUX TOBEPXHOCTEN ).

Ancop61ys NOBEpPXHOCTHO-aKTUBHBIX BelllecTB ([IAB) Ha rpanunax paszesa ¢as pasjMyHON NpUpobl. ACOPOIMSA KaK NMPoLecc caMonpo-
M3BOJIBHOTO KOHLIEHTPHUPOBAHUs Ha rpaHulle pa3zesa $pa3 BelllecTB, CHIKAKIIUX MexXPa3HY0 sHepruio. U36bITOK Maccbl KOMIIOHEHTOB B
NOBEPXHOCTHOM cJioe 1o ['M66¢cy. Boibop pasgensioliei moBepxHOCTH. BeiBoj ypaBHeHUsA ['M66ca /s AByXpa3HOW JABYXKOMIIOHEHTHOM
cucteMbl. [l0BEpXHOCTHO-aKTUBHbIE U NIOBEPXHOCTHO-UHAKTHUBHbBIE BellleCTBA. 3aBUCMMOCTb MOBEPXHOCTHOTO HATs»KeHUS BOJAHBIX pac-
TBOPOB OT KOHLIEHTPALUM IOBEPXHOCTHO-aKTUBHbBIX U IOBEPXHOCTHO-UHAKTHBHBIX BelllecTB. [loBepXHOCTHAs akTUBHOCTb. AHAJIU3 ypaB-
HeHUA ['MOO6ca B ciy4ae MOJIOKUTEJNBbHOM M OTPULATENBHOU aAcop6Luu. OTHOCUTEJBHOCTb NOHATHS «IIOBEPXHOCTHAs aKTHUBHOCTbY.
YpaBHenue lllumkosckoro. U3oTepma agcop6buun [IAB Ha rpaHune Boja/Bo3ayx. COBMecTHOe pellleHHe ypaBHeHUU ['n66ca u lInimkos-
cKkoro. BeiBoz ypaBHeHMA JleHrMiopa AJji JIOKaJIM30BaHHOM aAcOpOLMHU. ALCOPOLHMOHHAA aKTUBHOCTb. PU3UYECKUHA CMBICJ KOHCTAHT
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ypaBHeHus lllnmkoBckoro. CTpoeHue afcopOIMOHHBIX MOHOC/A0€eB pacTBOpuMbIX [IAB. PacueT pazamepoB MoJsiekys [IAB. BausHue ctpoe-
HUs MoJiekyJl [IAB Ha MOBepXHOCTHY0 aKTUBHOCTb. [IpaBuiio J[tok/10-Tpaybe, ero akcnepuMeHTaJlbHOE NOJTBEPXKAEHUE U TEOPETUUECKOE
o6ocHoBaHMe. CTaHjapTHAsA CBOO6OJHas aHeprus ['M66ca agcopbuuu. F'uapodobHbIi 3ddekT npu agcopbuuu [1AB U3 BoAHBIX pacTBOPOB.
Ancop6buus [TAB Ha NOBEpXHOCTH paszesia HeCMelIUBaILUXCS KuAKocTel. Ancopbuus [1AB 13 pacTBOpOB Ha MOBEPXHOCTHU TBEP/bIX TEJ.
[IpaBuJio ypaBHMBaHUSA nojsspHocTeil Pebunaepa. Mogudunupytouiee aeiictsue [1AB: ruapodunusanusa u rufjpopobusanus TBepAoH mno-
BEPXHOCTH. YIIpaBJjieHHWe cMauuBaHUeM c nomolibto [1AB. ®aotanusa. HaHecenHble MOHOCI0M HepacTBOpUMbIX [IAB Ha rpaHuue paszena
BoJia/Bo3ayx; Bechl JIanrmiopa. [loBepxHocTHOe (AByX-

MepHoOe) JaBJjieHHe. M30TepMbl [IBYXMEpPHOTO JaBJieHUs. YpPaBHEHHUS] COCTOSIHUS MOHOCJ0eB. OCHOBHbIE THIIbl IJIEHOK: ra3006pa3Hble,
YKUJIKOPACTSAHYThIE, XKUJKUE, TBepAble. KosimuecTBeHHblEe XapaKTePUCTUKU U30TepM cKaTus. [linenku JIaurmropa-baomxert. Knaccudu-
Kauus opraHudeckux [IAB no MoJieKy/IIpHOMY CTPOEHUI0 (AaHMOHHbIE, KATUOHHbIE, HEMOHOTeHHbIe, aMoTepHble). [Ipupogubie [1AB. Jle-
KapcTBeHHbIe BellecTBa Kak [1AB. [lousitue o rugpoduibHo-munopuibHoM 6anance (['JIB) mosekyn [TAB. Bo3aelictBue [1AB Ha okpy-
)atouryto cpeqy. [Ipo6siema 6uopassiaraemoctu [1AB.

Bonpocbl K koaiokguymy 3.

TepMoguHaMuyecku ycToivyuBble (JHMOQUIBbHBIE) AUCTIEPCHbIe cUcTeMbl. CaMONpPOU3BOJIbHOE JUCIEPrUpoBaHMe Makpodas: KpUTepui
CaMONpPOKM3BOJILHOTO AucneprupoBaHus (mo Pebunpaepy-lllykuny). KpuTruueckue aMysibCUM KaK TEPMOJAUHAMMUYECKU YCTOUYHMBBIE AMC-
nepcHble cucTeMbl. 06pa3oBaHue MUIIEJI B BOAHbIX pacTBopax [IAB. KpuTuueckass KoHIleHTpalus Mullesooo6paszoBanus (KKM), meTozbl
ee onpeenenus. 3aBucuMmoctd KKM oT [/iMHBI yriieBoAOPOAHOM LIeMU MOJIEKYJl HEMOHOTEHHBIX U HoHOreHHbIX [IAB. /IBoliHas ¢a3oBas
JAuarpamma s cucteMbl MoHoreHHOe [IAB - Boza. Touka KpadTa. Touka noMmyTHeHHS /i1 BOJAHBIX pacTBOpPOB HernoHoreHHbIX [IAB. CBo-
6oaHas aHeprus 'M66ca MUIENI000pa30BaAHUSA [IJIT HOHOTeHHOTOo U HeroHoreHHOoro [1AB. Tuapodo6HbIi 3dpdeKT npu MuUIle11006pa3o-
BaHuu [IAB B BoaHbIXx pacTBopax. OCHOBHbIE KOJIMYECTBEHHbIE XapaKTEPUCTUKU MUIE/IJI HOHOTeHHBbIX U HenoHoreHHbIX [IAB (pa3mep,
4YHCJIO arperanyy, CTeleHb MOHU3aLUY, CTelleHb rupaTalnuu). BausHue konnenTpanuu [1AB Ha cTpoeHue MmuLesut. XKuakokpuctasinye-
CKUe chcTeMbl. MULle//1000pa3oBaHKe B HEMOJIPHBIX CpeJiaX; MexaHu3M camoopranusanuu [1AB. Cosmo6ununsanysa B BOJHBIX pacTBOpax
Muneanoo6pasywiux [1AB. ContobunrusanoHHas eMKOCTb MULle/UI. TepMoAMHaMHUKa COI0OUIN3alui. MUKpPO3IMYJIbCHH, YCIOBUS MOJY-
yeHUs1 U cBoWcTBa. Knaccudukauus no Bunzopy. [IpakTrieckue NpuioKeHUss MULEISPHBIX CUCTEM U MUKPO3MYJbCUH (B XUMUHU, Hed-
TeJlo0blue, B MeJULIMHE).

Bonpocul k koanokeuymy 4.

TepMoguHaMuyecky HeycToiuuBble (JIMoPpoOHBbIE) AUcTepcHbIe cucTeMbl [losyyeHrne TM0POOHBIX AUCIIEPCHBIX cucTeM. JlucnepranyoH-
Hble METO/ibl, CBSI3b PabOThI AUCIIEPTUPOBAHUS C IOBEPXHOCTHOW 3Heprueu TBepAbiX Tesa. KoHJieHcaljMoHHbIe MeTO/bl. TepMoJHAMUKA
roMOreHHOT0 06pa30BaHUsI 3apo/ibllie HOBOM ¢a3bl npHU pa3oBbIX nepexojax (mo ['u66cy, PosnbMepy). PaboTa o6pa3zoBaHus 3apobliei
HOBOU ¢asbl, 3aBUCHMOCTb pa3Mepa KPUTUYECKOT0 3apO/blllia OT METACTabUIbHOCTH UCX0AHOM da3bl. PaboTa 06pa3oBaHUsA KPUTHUYECKO-
ro 3apo/iblllia IPU KPUCTAJIM3AlMU U3 PaCTBOPOB Y PACIJIaBOB, IPU KOHAEHCALUH NEPEChIIEHHOT0 Napa, Npu KuneHuu. KuneTrnka o6pa-
30BaHUSA M pOCTa 4acTUL, HOBOU ¢asbl. OnpesesieHre Mexxpa3HOU 3HEPruU NPpU U3yUYEeHUH YacTOThbl 06pa3oBaHuUs 3apo/ibliliell HOBOU ¢a-
3bl. ['eTeporeHHoe 3apo/billie06pa3oBaHUe: BIAMSHHUE CMauylBaHUsI IOBEPXHOCTH U €€ IIEPOXOBATOCTH Ha paboTy 06pa30BaHUs YaCTUL] HO-
Bo ¢a3bl. MeTo1bl peryiMpoBaHusi pa3MepoB YacTHL, B JUCIIEPCHBIX CUCTEMAX.
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JJIeKTPONIOBEPXHOCTHbIE fIBJIEHUSl B JAMUCIEPCHBIX cUcTeMaX. [IBOMHOW anekTpuyeckui ciaoi (/[19C); npuyMHBI ero o6pa3oBaHMsa Ha IO-
BEPXHOCTH pasjiesia TBep/ias 4yacTulia — pacTBop ajekTposuTa. Mogenu crpoenus /I3C. Mogenb niockoro koHjeHcaTopa (['enbMroibl).
Teopus I'yn-Yenmena. YpasHenue Ilyaccona-bosbnmaHa. BausHue noteHyyassa TBepAod NOBEPXHOCTH, KOHLEHTPAL MU 3JIeKTPOJIUTA B
pacTBOpe UM 3aps/ia MOHOB HAa U3MeHeHMe NOTeHIMajla B 3aBUCUMOCTH OT PAaCCTOSHUSA OT NOBEPXHOCTH. Posib cienuduyeckoit afgcopobLuuu
VMOHOB Ha TBepAo# noBepxHocTU. Teopus lllTepHa-I'paMa. JeKTpOKMHETHUYECKHME ABJIEHUSA: 3J1eKTPodopes, 371eKTPOOCMOC, TOTEHIUAIBI
Te4eHUs U OCellaHUsA. JJIEKTPOKUHeTUYeCKUU MTOTeHIMaJl; TPaHULA CKOJIbXXeHUA. BeiBo ypaBHeHUA ['esibMrosisia—CMOoJIyX0BCKOr0. JKC-
epUMeHTa/IbHOe OIllpeJie/ieHue 3JIeKTPOKUHETHYEeCKOro MoTeHLMasa. [IpakThyeckue NPUJIOKEHUS 3JI€eKTPOKMHETUYECKUX SBJIEHUU.
Binanue nnauddepeHTHBIX U HeMHAUDEPEHTHBIX 3J1eKTPOIUTOB Ha cTpoeHue /I13C. Tlepesapska moBepxHOCTU. M303/1eKTpHUyecKas
TOYKa. 3aKOHOMEPHOCTH HOHHOT'0 06MeHa MeX/y ABOWHBIM CJI0eM U 00'beMOM PacTBOpa IIPY BBeJEHHUH 3J1eEKTPOIUTOB. PoJsb cienuuye-
CKOM a/icOpOLMH; TUOTPOIHBIE PAAbL. NOHHBINA 00MeH B IPUPOAHBIX KOJJIOUJHBIX CHCTEMAX U TeXHUKE.

Bonpocbl k Koanoksuymy 5.

ArperaTvBHas U cejJUMeHTALlMOHHAsA YyCTOUUYUBOCTD JIMOPOOHBIX JUCIIEPCHBIX CUCTEM. MeXaHU3Mbl 3BOJIIOLIMU JUCIEPCHBIX CUCTEM — KOa-
TyJALUA, KoaJleCleHIus, u30TepMUdecKas neperoHka. Usmenenue sHepruu l'esibMrosibnia B npoueccax KoaJeCLeHIIMH, KOaryJslnuu U
M30TEepMUYECKOU NeperoHKU. PackiMHKBawLee JaBJleHHUe U ero cocTaBadninve. MosieKy/ipHas COCTaBJ/IALIAA PACKJIWHUBAOILETO JaB-
JIeHUA JJIs1 CUMMETPUYHbIX U HECHMMETPUUYHBIX IJIEHOK. JJIEKTPOCTaTU4YeCKasd COCTABJISIOLASA pacKJWHUBaWILero AasjaeHusa. Teopus
JJ1D0. dddekThl 'M66ca 1 MapaHTroHU, UX POJIb B arperaTUBHON YCTOMYHMBOCTH TOHKUX MJIeHOK. Posib ruijpoanHaMudeckux 3pPpeKToB B
YCTOMYMBOCTHU MJIEHOK. CTPYKTYpPHO-MeXaHUYECKUH bapbep o PebuHAepy Kak CUIbHBIN GaKTOp CTabUIM3al UM JUCTepCHbIX cucTeM. Ce-
JUMEeHTAalMOHHAas YyCTOMYMUBOCTb AUCIEPCHBIX chucTeM. CBA3b arperaTUBHOM MU CeIUMEHTALMOHHOW YCTOWMYUBOCTH JUCIEPCHBIX CUCTEM.
CepvMeHTanMoOHHO-AMGPYy3HOHHOE paBHOBecHe. CeilUMeHTAllMOHHbBIA aHAIU3.

PazavyHble THUNBI JUOPOOHBIX AUCIEPCHBIX cUcTeM. Aapo3osu. Knaccudukanus. MosieKyisipHO-KMHETHYECKHME CBONCTBA a3pO30Jiew.
JJIeKTpHUYeCKHe CBOMCTBA a3p030J1eH, IPUINHbI BOSHUKHOBEHUA 3apsJa Ha NOBEPXHOCTH YacTUL,. [I[pakThyeckoe UCIOIb30BaHUE a3p030-
Jiell. A3po30J1M M oxpaHa oKpy»amwleil cpeabl. [lenbl. Knaccubukanusa u crpoenue neH. KpatHocts neH. KanunnspHsle 3gdeKThl B eHax.
CefMMeHTalMOHHAsA HEyCTOWYUBOCTD (cHHepe3uc). PaKTopbl arperaTUBHOM YCTOMYMBOCTH IeH. [lepBUYHbIe U BTOPUYHbIEe (HBIOTOHOB-
CKHe) YepHble IJIeHKHU. [IpakTudeckre npuMeHeHUs neH. IMyabcud. Knaccubukanus. [onydyenue samyabcuit. [IpyHLunel Bei6opa aMyJib-
ratopa Jijisl CTabUarM3alUu NPsIMbIX U 0OPaTHbIX IMYJAbCUU. PoJib ru/ipoduabHO-1Mn0PUIBHOr0 6aaHca MoseKy.bl [IAB B ctabunnsanuu
3MyJibcUi. PaKTOPbI arperaTUBHON YCTOMYMUBOCTHU 3Myabcui. O6paiienue ¢pas. TBepable aMyabraTopbl; 3MyJibcuu [Iukepunra. Paspyie-
HHE 3MYJIbCAU. 30/IM. 3aKOHOMEPHOCTH KOAryJIALMU THAPO30J1ed 3JIEKTPOJIUTAMU. 3aBUCHUMOCTb CKOPOCTH KOAryJsLUH OT KOHLeHTPaL U
asekTposnTa. Koaryasinusa sseKTpoJuTaMy 30J1eH, coZlepKallluX CUJIbHO 3apsXKeHHble YacTULbl JUcepcHOU ¢a3bl (KOHIeHTpalMOHHas
Koaryasauus). dmnupudeckoe npasuio ynene-I'apau u ero TeopeTnyeckoe o60cHoBaHue B paMkax Teopuu [JIPO. Koarynsanus ssnek-
TPOJIMTAMHU 30J1el, COZlepKalllUX cJabo3apsKeHHble YacTHLbl AucnepcHoM a3kl (HeHTpanusaudoHHasa Koaryasuus). Kputepui Jinep-
ca-Kopda. 3onb! koarysnsauuu. O6paTUMOCTh Mpolecca Koaryasanuu. [lentusanusa. [lceBaonmoduibHble (KBa3UpPaBHOBECHbIE) CUCTEMBI.
Kunetuka koarynsanuu. [IoHAATHe 0 KHHETHKe ObICTPON U MeJlIeHHOH Koary/asinuu. beictpas koaryasanusa (CMoayxoBckuit). Puokynsnus,
reTepoKoaryadaLus, ajgaryaauus (onpezeseHus, npuMepsbl). OnTruyeckre CBOMCTBA KOJIJIOUJHBIX CUCTeM. PaccessHue cBeTa, 3aKoH Pailes,
yCJIOBHA ero NpUMMeHUMOCTH. 3akoH byrepa-J/lam6epra-bepa. [lorsouenue ceeta U oKpacka JUCNEpPCHbIX cucTeM. ONTUYeCKue MeTO/bl
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u3MepeHUs pa3MepoB U GOPMBbI YacTHUL JucliepcHON ¢a3pl (HedesoMeTpHs, METOA «CIIEKTPa MYTHOCTH», yJAbTPAaMUKPOCKOMNHUS, GOTOH-
KOppeJIsiUOHHasA cneKTpockonus). 0630p MeTOL0B JUCIEPCHOHHOI0 aHaIU3a.

Bonpocbl K koai10k8uymy 6.

CTpykTypoob6pa3oBaHHe B AUCHEPCHBIX CMCTeMaX. BOSBHMKHOBeHMe M pa3BUTHE NPOCTPAHCTBEHHBIX CTPYKTYP B JUCIEPCHBIX CUCTEMAX.
[Iprposa KOHTAKTOB MeX/y YaCTUL@MHU 00pa3yOIUXCA CTPYKTYP.

KoarynsauronHble CTpyKTypBI. Yc10BUA UX 06pa3oBaHudA. [IpoOYHOCTb KOAryJIALMOHHBIX CTPYKTYD. fIBJeHue TUKcoTponuu. Kpucraniusa-
LJMOHHbIEe CTPYKTYphl. [Iponecchl, npuBoAALMe K 00pa30BaHUI0 KPUCTAIM3ALMOHHBIX KOHTAKTOB. [[pOYHOCTh KpHUCTANIJIU3aLMOHHBIX
CTPYKTYp. PU3UKO-XMMHUYECKHe MeTO/bl PeryJIMpOBaHUsA CTPYKTYPHO-MeXaHU4YeCKHUX CBOMCTB JUCIEePCHBIX CUCTEM Ha pa3/IMYHBIX CTaAU-
X UX GOPMUPOBAHMUSL.

Peosiornyeckre cBOMCTBA AUCHEPCHBIX cUcTeM. Peosiorus. MeTozbl peojlornyecKUX UCIIbBITAHUM U OCHOBHBIE PE0JIOTUYECKUEe XapaKTepu-
cTUKU. Peosiornueckue mozenu I'yka, HetoToHa, KysnoHa, bunrama, MakcBessia, KenbBruHa. Peosiornyeckue cBoicTBa CBOGOAHOAUCIIEPC-
HbIX CUCTeM. BiiusgHue 00'beMHON A0/M JUcniepcHOM (pa3bl Ha BA3KOCTh (3aKOH JUHIITENHA). AHOMa/MS BI3KOCTU JJIsI CUCTEM C aHU30-
MeTPUYHBIMU YacTulaMu. [lubdepeHnmnanbHasn U a¢pdeKTUBHAA BA3KOCTU. Peosiornyeckre cBOMCTBA CBA3HOAUCIEPCHBIX (CTPYKTYPUPO-
BaHHBIX) cucTeM. [los1Has peosiornyeckast KpyBas, ee ONMCaHUe Ha OCHOBe Pe0JIOTHYeCKUX Moieslel.

[loBepXHOCTHBIE SIBJIEHUS] U MEXaHUUECKHE CBOMCTBA TBePAbIX Tesl. IbPekT PebuHaepa. PaspylieHue u u3aMesibyeHue (JUcneprupoBaHue)
TBep/bIX TeJ KaK GU3NKOXHUMHUYECKUH Npoliecc 06pa3oBaHUs HOBOM NOBEPXHOCTH. CBA3b IPOYHOCTHU M MOBEPXHOCTHOM 3HEPTUHU TBep/bIX
TeJl. YpaBHeHUe ['puddurca, ycioBrue caMONPOU3BOJBHOTO pacnpocTpaHeHUus TpewrH. IpdekT PebuHjepa — U3MeHeHHe NPOYHOCTHU U
IJIACTUYHOCTH KaK CJe[CTBUE CHUXKEeHHS NMOBEPXHOCTHOW 3HEPTrUM TBepAbIX TeJ. TepMoJUHaMUYeCKHe, KHHETUYeCKHue U CTPYKTYpHbIe
ycJ0BUSA NposBeHus apdexta Pebunaepa: BIUsAHNE XUMUYECKON PUPO/bl TBEPABIX TeJ U XKUJKOCTeH, YCI0BUH AedopMaliuy U CTPYK-
TYpbl TBEP/IOTO TeJIa HA CTeneHb nposBaeHus 3pdekra. IddekT PebuHAepa B IPUPOAHBIX U TEXHOJOTUYECKUX NIpoLieccax (MIpUMephl).

JlutepaTypa [i/is yriiy6JeHHOr0 U3y4eHHUs:

1. JI. UspaenamBuin MexxMoJieKyJIsipHbIe U IOBEPXHOCTHBIE cuJiibl. M. Hayynbiid Mup. 2011.

2. A AnaMmcoH. ®usurueckas xuMus noepxHoctek: Ilep. c anri.-M.: Mup, 1979.

3. K. Xonm6epr, B. Hénccon, B. Kpou6epr, B. JInagman. [loBepXHOCTHO-aKTHBHbIE BeIeCTBa U MOJUMephl B BOJHBIX pacTBopax. M. BUHOM.
JlabopaTopus 3HaHui. 2007.

4. TI.A. Peobunpep. U36panHblie Tpyabl. [loBEepXHOCTHBIE SIBJIEHUS B JUCIEPCHBbIX cucTeMax. KosiouaHasa xumusa. Hayka. 1979. dusuko-
XUMHYecKasd MexaHHUKa. 1979.

5.B.J. Cymm, 0.B l'optoHoB. ®M3UKO-XMMHUYECKHE OCHOBbI CMauuMBaHUs U pacTekaHusi. M. Hayka. 1976.

6. C.C. Borouxkuit. Kypc kosiiouiHoM XuMU M. Beiciias mkosia. 1976.

7. AWl. PycanoB. Munessio6pasoBanue B pactBopax [1AB. C-Iletrepbypr. Xumus. 1992.

8. K. MutTen (pen.) Munesio6pa3oBaHue, COMIOOUIN3ALUSA U MUKPO3IMYJabcud. M. Mup. 1980.

9. B.H. W3MmaiinoBa, [1.A .Pebungep. CTpykTypoob6pa3oBaHue B 6e/1KOBbIX cucTeMax. M. Hayka. 1974.
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10. B.B. Jlepsirun, H.B. Uypaes, B.M. Myuniep. [loBepxHOCTHBIE cuJibl. 1985.
11. B.B. fiIMmunckui, B.A. [luenun, E.A. AMennHa, E./I. lllykuH. KoaryiiiMoHHbIe KOHTAKThI B JUCIIEPCHBIX cucTeMax. M. Xumus. 1982.
12. B.H. U3mannoBa, I'.Il. AMnosbckas, B.Jl. Cymm. [loBepxXHOCTHBIE siBJIeHUS B 6€/IKOBbIX cucTeMax. M. Xumus. 1988.

11. PecypcHoe obecneyeHue:

e [lepeueHb OCHOBHOM U BCLIOMOTraTeJbHOW yUeOHOU JIUTEPATYPhl KO BCEMY KypCy
Co Bcex KoMmnbloTepoB MI'Y opraHusoBaH OCTYN K MOJHBIM T€K-CTaM Hay4YHBIX ’KYPHAJIOB U KHUT Ha PyCCKOM X MHOCTPAHHBIX A3bIKax. JlocTyn
OTKpbIT N0 IP-afipecam, ioruH 1 naposib He TpebyrTcs: http://nbmgu.ru/

OcHoOBHas JiuTEpaTypa

OcHoBHas MTepaTypa (6a3oBble yueOHUKH BblJleJIeHbl KYPCUBOM, OHU UMEITCA B 6U6IM0TeKe XUMUYecKoro ¢pakynbTeTa). KOHTpoJIbHbIE 3K3€eM-
IJISIPbI B 3JIEKTPOHHOM Y OYMa*XHOM BU/le XpPaHATCS Ha Kadeape KoJI0UIHOM XUMUH (Kab. 3aB.kadeapoit).

1. E/ZI. U]ykuH, A.B. I[lepyos, E.A. AmeauHa. KoaaoudHas xumusl. 6-e uzdauue. FOpaiim. 2012.

2. 1.A. ®puapuxcoepr. Kypc kosnongHou XuMuu. 1995.

3. [Ipakmukym no kosaaoudHoli xumuu. I1od ped. B.I' Kyauuuxuna. M. By3oseckuli yuebHuk. 2012.
JlonosHUTEe/IbHAA JINTEepaTypa

1. B.W. Ponpyrun ®usuko-xumus nopepxnoctu. M. U./I. UuTennekt. 2011
2. 10.I.®posos. Kypc kosonaHou xuMmuu: [loBepxXHOCTHBIE SIBJIEHUS U JUCHepCHbIe cUcTeMbI. M. «AnbsHc». 2004.
3. B.Jl. CymM. OCHOBBI KOJJIOUAHON XUMHUU. M. «AkageMusi». 2009.

[lepuoanyeckad sutepaTtypa: KypHas KOJJIOUJHON XUMUHU
HHuTepHeT-pecypchl

3apy6exHble )KypHaJibl U 6HMbMorpadpudeckre 6a3bl JaHHBIX, 0CTYIHbIe Yepe3 UHTepHeT http: //www.sciencedirect.com
Journal of Colloid and Interface Science;

Colloids and Surfaces;

Advances in Colloid and Interface Science;

http://www.pubs.acs.org

Langmuir

12. fI3bIk npenojaBaHus — pyCCKUHU
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13. [IpenogaBaTenu: B.H.C., A.x.H. H.M. 3agbpiMoBa 1 npod., A.x.H. 3.H. CKkBopLOBa

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AUMBIE /Jisl OLLeHKH Pe3y/IbTATOB 00y4eHus

O6pa3Lbl OLeHOYHBIX CPEeJCTB /151 TEKYLEero KOHTPOJIA YyCBOEHUSI MaTepraJsia M IPOMeXXyTOYHOM aTTeCTalluu - 9k3aMeHa. Ha sk3ameHe npoBeps-
eTCcs JOCTHXKeHUe pe3yJIbTaTOB 00y4eHUs], IepeuynCcIeHHbIX B I1.5.

1. MeTop U36BITOYHBIX BeJIMYUH ['M66cCa.

2. CBSAA3b NOBEPXHOCTHOT'O HATS>KEHUSA U MEXKMOJIEKYJIIPHbIX B3aUMOJ, e CTBUM.

3. KakoBa npupoa JUCIepCUOHHBIX U HeAUCIIepCUOHHBIX B3aUMOJeUCTBUNA?

4.YTo Ha3bIBAIOT pabOTOMN KOTE€3UU U aire3un?

5.YTo Takoe «kpaeBO# yroJ CMauluBaHUS» U «JIUHUSA TPEXPAa3HOr0 KOHTAKTa»?

6. KakoBbI TepMOZIMHAMHUYECKHUE YCI0BUSA HECMAYUBaHUA, CMAYUBaHHUA, pacTeKaHuUsA?

7. KanusisipHoe faBJieHMe. 3aKOH Jlansiaca U ero cjie/[CTBUS.

8. Kak 1mepoxoBaToCcTh TBEPOW MOBEPXHOCTHU BJIMAET HA KpaeBOU yroJ CMayuBaHUA?

9. O6'pAACHUTE AABJIEHUE KallUJJIAPHON KOH/eHCAL M.

10. MeToAbI U3MepPeHUS TOBEPXHOCTHOTO HATSX)KEHUS KUAKOCTEN U CBOOOJHOM MOBEPXHOCTHOU 3HEPTUU TBEP/IbIX TEJI.

11. [loBepxXHOCTHO-aKTHUBHbIE U IOBEPXHOCTHO-UHAKTUBHBIE BellecTBA. OTHOCUTE/NIbHOCTb IOHATUSA «I10BEPXHOCTHASA aKTUBHOCTbY.

12. [lpuBeguTe BbIBOJ, ypaBHeHUs [Mb66ca.

13. TeopeTuyeckoe 060cHOBaHHKe npaBuJa Jlokso-Tpayoe.

14. YpaBHeHue llIMKoBCKOTro U GU3UYECKUIN CMbICJ €r0 KOHCTAHT.

15. [IpuBearTe BbIBOJ, ypaBHeHUs JIeHIMIOpa B paMKax TEOPUH JIOKAJIM30BaHHOU aicOpOLIUH.

16. Kakue ¢pa3oBble nepexobl HA6J104aI0TCS B MOHOCJ0X HEpacTBOpUMbIX [IAB?

17. Moaudunupytoiee aeictue [1AB. [IpaBuio ypaBHUBaHUs MoJAsIpHOCTeN PebuHaepa

18. HazoBuTe nprUyYMHbBI 06pa30BaHUs 3apsi/ia Ha MeXPpa3HOW MOBEPXHOCTH.

19. HazoBUTE OCHOBHBIE NIOJIOXKEHUS MOJZiesiel IBOMHOTO 3yieKTpudeckoro ciof ['enpMrosnbna v 'yu-YenmeHa.

20. YTo Takoe «CUJIBbHO U €1a60 3aps>KeHHble» IOBEPXHOCTH?

21.YTO0 HA3BIBAIOT 3JIEKTPOKUHETUYECKHUM NOTEHLIUAJIOM?

22. Ha3oBuTe 3/1eKTPOKHHETHUYECKHEe ABJIeHUS U 00'bACHUTE, YeM OHU 00YCJIOBJIEHBI.

23. [IpuBeguTe BbIBOJ ypaBHeHUS ['esibMrosibra-CMoIyXOBCKOTO [JIS1 3JIEKTPOOCMOCA.

24. 31eKTPOOCMOC U TOK TeyeHMUs], 3eKTpodopes u 3ddekT JJopHa Kak NpuMepbl NepeKpECTHBIX 3P PeKTOB TEPMOAMHAMUKN HEPABHOBECHBIX
IIPOLECCOB.

25. TepMoiMHaMUYeCKU yCTOWUMBBIE (IMODUIbHBIE) IUCTIEPCHbIE CUCTEMBL. TepMOJUHAMKUKa CAMONPOU3BOJILHOTO AWCIeprupoBaHus no PeouH-

Aepy-Lllykuny.
12



13

26. Muuessioo6pa3oBaHue B BOJHBIX U HEBOJHBIX CpeJiaX, TEPMOJAMHAMHUKA MULE/IJI0O00pa30BaHUSA.

27. Muuesioo6pa3oBaHue U COOOUIN3ALMS B IPSIMbIX U 060paTHBIX MUIIEJI/IaX.

28. Knaccudpukanyss MUKPO3IMYJIbCHUU 110 BUH30DY.

29. 3aBMCUMOCTb POBOJUMOCTH JUCIEPCHON CUCTEMBI OT KOHILEHTPALMU NPoBoAsILeN pa3bl BOJIM3U NEPKOJISALMOHHOTO epexo/a.
30. YeM oT/1M4YaKOTCA MPOLECCHl TOMOTE€HHOU U reTepOreHHOM HyKJeanuu?

31. OT KaKuX MapaMeTpPoOB 3aBUCHUT PaZJuyC KPUTHUUYECKOT'0 3apo/iblilia HOBOM ¢da3zbl?

32. Kakue cuiibl IeMCTBYIOT Ha cpepuyecKyto YacTULY AMCIepCHON da3bl NpU e€ 0ceJaHUU B AUCIIEPCUOHHOM cpefe?
33. BpoyHOBCKOE ABWXKEHHME B JUCIIEPCHBIX CUCTEMAX, TeOpPHUs JUHIITEeNHA-CMOJyXOBCKOTO.

34. OnpejesieHre pa3MepoB YaCTHUL, METOLO0M CeJUMEHTALlMOHHOI0 aHa/IM3a.

35. [IpuuuHbI paccesiHMS CBETA B [MCIIEPCHBIX CUCTEMAX.

36. Yc1oBUSI IPUMEHUMMOCTH 3aKOHaA Pasiest 1151 onpeiesieHUsI pa3MepoB YacTHL, AUCIIepCHOMN da3bl.

37.YeM pasnvyaroTcs METOAbI HedpeJOMEeTPUN U TYPOUJUMETPUN?

38. YcioBue celUMeHTAallMOHHOM YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

39. IMysbcuu. MeTo/ibl onpeiesieHUs TUIa aMyabcuid. O6paiieHue ¢pas B IMYIbCUSIX.

40. HazoBuTe paKTOpPHI CTAOMIN3ALMU AUCIIEPCHBIX CUCTEM.

41. OcHOBHBbI€e CTaZUM KOATYyJIALUY 30J1eU O, IeiCTBHUEM 3JIEKTPOJIUTOB.

42. [IpyyrHbI BOSHUKHOBEHHUS PACKJIMHUBAIOUIETO JaBJIEHUSI.

43. MoJiekyJisipHas ¥ 3JIEKTPOCTaTUUECKas COCTABJISIIOIIME PACKJIMHUBAIOLIETO JaBJIEHUS.

44. YcnoBue KoaryJsiiuy CUJIbHO- U €1a060 3apsKeHHbIX 30J1eU O/, IeMiCTBUEM 3JIEKTPOJIUTA.

45. Ctabunsanus AUCIEPCHBIX CUCTEM NIPU 06pa30BaHUU CTPYKTYPHO-MEXaHUYeCKOro 6apbepa.

46. Tunbl KOHTAaKTOB, BOSHUKAIOIIUX [IPU 00pa30BaHMU NIPOCTPAHCTBEHHBIX CTPYKTYP B JUCIEPCHBIX CUCTEMAX.
47. KoaryJiajMOHHbIe CTPYKTYpHL [Iprupoaa kKoHTakToB. TUKCOTpONUA.

48. lucnepcHble CTPYKTYpPbI ¢ pa30BbIMUA KOHTAKTAMU, UX 06pa30BaHUE U MeXaHUYeCKHe CBOMCTBA.

49. Peosioruyeckue CBOMCTBA CBOOOJHOAUCIIEPCHBIX CUCTEM.

50. I[TosiHas peoJsioruyeckasi KpuBas CBI3HOAUCIEPCHONM CUCTEMBI C KOAryJIsILMOHHBIM TUIIOM KOHTAKTOB.

51. JlaitTe onpenenenue a¢ppekta Pebungepa.

52. HazoBuTe popmbl nposiBaeHus apdekTa PebruHgepa.

52. OT kaKuX NapaMeTpPOB 3aBUCUT pOpMa U CTelleHb U3MEHEHHUS1 MEXaHUUECKUX XapaKTePUCTUK TBEPOro Tesaa?

[lepeyeHb BOMPOCOB K 3K3aMeHY

1. lucnepcHble CUCTEMBI: KJIaCCUPUKALMH, KOJIMYeCTBEHHbIe XapaKTePUCTHUKH.

2. bpoyHoBcKoe ABMmKeHUe U AU y3us B JUCIIEPCHBIX CUCTEMAX.

3. OnTHhyeckHe CBOMCTBA JUCIIEPCHBIX CUCTEM. YpaBHeHMe Pasiesl U yci10BUSA ero NpUMeHUMOCTU. ONTUYeCKUe MeTO/bl UCCIe0BaHUSA JUCIIePCHBIX
CUCTEM.
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4.YnenbHas cBO60HAsA TOBEPXHOCTHAs 3HePrys (I0OBEPXHOCTHOE HaTsXKeHre) IpaHUIbl paszea a3 :KUJKoCTb/ra3. MeTo U36bITOYHBIX TeP-
MoJIMHaMU4ecKux BeJnuuH (['u66c).

5. YaenbHble U36bITOYHbIE TEPMOJAUHAMUYECKHe QYHKIUU IOBEPXHOCTHOTIO C/1051; BAUsSHMEe TeMnepaTypbl. KpuTudeckas TeMneparypa.

6. MexxMoJieKyIsipHble B3auMoielcTBUSA (moTeHuuan JlenHapA-/ZxoHca). 0cCO6€HHOCTH AHUCIEPCUOHHBIX B3aUMO/IEHCTBU M.

7. OcHOBBI TeopuH ze-Bypa - 'amakepa. JHeprus B3auMoJiecTBUA AByX Makpodas, pa3ziesieHHbIX 3a30p0oM (B pacyeTe Ha eJMHUILY IJIOIA/H).
KoHcranTa 'amakepa.

8. JHeprus B3auMoAeNUCTBUS [BYX Makpodas, pa3/ie/ieHHbIX TOHKOU KU/ KOW NPOCJOUKOH (B pacueTe Ha eAMHULY Iouiaau ). CoKHask KOHCTAHTa
['amakepa

9. IloBepxXHOCTB pa3jesia )KUAKOCTb — BO34yX. [loBepXHOCTHOe HaTsKeHHe, paboTa KOre3nu, UX AUCIepCUOHHAsA U HeAMCIIepCUOHHAsA COCTAaBJIAIO-
mue.

10. [ToBepxHOCTB paszesa MexAy KOHJeHCUPOBAaHHBIMU $pa3aMu B IBYXKOMIIOHEHTHBIX cCUCTeMax. PaboTa agresuy, MexxdpasHoe HaTs>KeHUe, UX
JUCIIepCHOHHAsA U HeJUCIIepCHOHHAasA cocTaBAwnue. [IpaBuio AHToHOBaA. YpaBHeHue /xxupudanko u 'yzaa.

11. KpaeBoii yros cmayuBaHud. BeiBoJ ypaBHeHusA I0OHra. TepMoAMHaMu4YecKHe yCI0BUSA CMaYUBaHUA, HECMAa4YMBaHUA U pacTeKaHHUS.

12. BiivsiHMe 11epOX0BaTOCTH U XMMHUYECKON HEOJHOPOJHOCTH TBep/J0M MOBEPXHOCTH Ha cMayuBaHue. Cynepru/ijpodpo6Hble noBepxHoCTH. ['HcTe-
pe3uc cMauuBaHUS.

13. U36uparesbHOe cMayrMBaHUe. ['napoduibHbIe U ruipodo6HbIe TOBEPXHOCTU TBEPABIX TeJl. YAe/bHas TeNJI0Ta CMauMBaHUs KaK KOJIUYeCT-
BEHHAas XapaKTepUCTUKA TUAPOPUIBHOCTU U TUAPOGOOHOCTHU TBEPABIX TEJT U HOPOLIKOB.

14. KanuisgpHele iBjaeHUs. KanuispHoe aaBiieHue. BoiBog ypaBHeHus lOHra-Jlansiaca.

15. KanuiisapHoe NoAHATHE )XUAKOCTH, ypaBHeHUe JKlopeHa, KanuJuIsspHast NOCTOsIHHAA )XKUAKOCTU. KanuansapHble 3G PeKThl B ) KUAKUX MEHUCKaX
MeX/ly YaCTHULaMHU.

16. 3aBUCUMOCTB aBJIeHNSA HACBIILEHHOI0 NIapa OT KPUBU3HbI IOBEPXHOCTH XKUJAKOCTH. 3akoH ToMmcoHa (KesbBuHA) U ero ciefcTBUS.

17. OcHOBHBIe MeTO/ibl U3MePEeHHUS NIOBEPXHOCTHOT0 U MeX($a3HOro HaTsKeHUs )KUAKocTel. CTaTUYecKHe, I0JyCTaTU4eCcKre U AMHaMUYecKue
MEeTO/bI.

18. MeToapb! onpefiesieHUd YA eJbHOU CBOOOJHOM NOBEPXHOCTHON 3HEPTUH TBEP/bIX TeJl.

19. Ancop6buvs Ha rpaHUle paszesia XXUJKOCTb/Bo3ayx. BbiBoJ ypaBHeHUs1 [166ca a1 Byxdpa3HOU JBYXKOMIIOHEHTHOW CUCTEMBI.

20. 3aBUCUMOCTb NOBEPXHOCTHOTO HATS>KEHUS BOJAHBIX PACTBOPOB OT KOHL€HTPAL U1 IOBEPXHOCTHO-aKTUBHbBIX U I0BEPXHOCTHO-UHAKTUBHBIX
BelecTB. [loHATHe 0 TOBEPXHOCTHOM aKTUBHOCTU. OTHOCHUTE/IBHOCTD OHATUSA «II0OBEPXHOCTHAsAA aKTUBHOCTbY.

21. 3Mnupuyeckoe ypaBHeHHe LLIMIIKOBCKOTO U TeOpeTUYeCKOe 060CHOBaHMe GPU3NYECKOI0 CMbICJIA €r0 KOHCTAHT.

22.YpaBHeHue Jlenrmiopa. CTpoeHue aJcCOpOIIMOHHBIX MOHOCI0€eB pacTBOopUMbIX [IAB. PacyeT pasmepoB Mosieky. [1AB.

23. lIpaBuio [rokino-Tpay0e, ero akcnepuMeHTa/IbHOE NOATBEPXKeHHe U TeopeTU4ecKoe 000CHOBAaHHUE.

24. TepmoguHaMuka ajcopbuuu [1AB 13 BoAHBIX pacTBOPOB, THAPOGOOHBIN 3)PeKT.

25. Ancop6ius [1AB U3 pacTBopoB Ha MOBEPXHOCTU TBEPAbIX TeJl. [I[paBuJio ypaBHUBaHUs MoJsspHOCTel Pe6uHaepa. Moaudunupytoliee aeicTBUe
[TAB: rugpodunmuzanus v ruapodpobusanys TBepJ0H NOBEPXHOCTH.
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26. MoHocsiou HepacTBopuMbIX [IAB Ha rpaHulie pa3zesa Boja/Bo3ayx; Becbl JIaHrMopa. U30TepMbl ABYXMEPHOTO AaBJeHHs. YpaBHEHHUS COCTOS-
HUA MOHocJ0€eB. [Liienku JIanrMmwopa-biogpkeTT.

27. Knaccudukanus I[1AB. [TousaTue o rugpodunbHo-aunopuabHoM 6anance (I'J1B).

28. CamonpousBoJibHOE AucneprupoBanue Makpodas. Kpurtepuit Pebunaepa-llykuHa. [Ipumepsl TepMOAMHAMUYECKU YCTOUUMBBIX IUCIEPCHBIX
CUCTEM.

29. Camoopranuzanus [1AB B BoaHbIX pacTBopax. KpuTruuyeckass KOHIeHTpanus Mulleasooopa3oBanus (KKM), meTo bl ee onpeeneHuss. PakTo-
pbl, Bauswmue Ha KKM.

30. /IBoitHasa ¢asoBas guarpamma AJjs cucteMbl HoHOTeHHOe [1AB - Boza. Touka KpadTa. CBo60oaHasg sHeprus [M66ca MuLe/11006pa3oBaHus AJ1s
voHoreHHbIX [IAB. T'uapodo6HbIi 3¢ PeKT npu Mules1006pasoBanuu [1AB B BogHbBIX pacTBOpax.

31. Touka NOMyTHEHUS [IJis1 BOAHbBIX pacTBOpoB HeMOHOTeHHbIX [IAB. CBo60/iHas sHeprus ['Mb66ca Mulie11006pa3oBaHus AJis HeMoOHOreHHbIX [1AB.
Tuapodo6HbIN 3pdeKT npu MuUlieioo6pa3zoBaHuu [IAB B BoAHBIX pacTBOpax.

32. Muuessioo6pa3oBaHue B HENMOJISIPHBIX CpefiaXx; MexaHUu3M camoopranusanuu [1AB. Contobunusanus.

33. Cosmrobuin3anys B BOAHbBIX MULEJIAPHBIX pacTBopax [IAB. TepMouHaMuKa coto6UIU3aUH, THAPOGOOHBIN 3dPeKT.

34. Mukpoamyabcuu. Kinaccudukanus no Bunsopy.

35. /IBoitHoM anekTpudeckuit cioi ([3C), npuuuHbl ero o6pasoBanus. PasBuTtue npejcrabieHuit o crpoenuu J3C.

36. Teopus cTpoeHHUs JBOMHOTO 3JeKTprUUieckoro caos no I'yu-Yenmeny. YpaBHenue I[lyaccona-bosbiMaHa, pe3yibTaThbl €r0 MHTETPUPOBAHUS
JUIS1 €J1a60- M CUJIbHO 3apS)KEHHBIX TIOBEPXHOCTEN

37. D/1IeKTPOKUHETUYECKUE SIBJIEHUS: 3JIeKTPodopes, 3IEKTPOOCMOC, MOTEHIMA/IbI TEUEHUS U OCeZJlaHUs. JJIeKTPOKHMHETUUECKHU U OTEHMaJ; rpa-
HULA CKOJIbKeHUs. BpiBoz ypaBHeHud ['esibMroJiba-CMoJIyX0OBCKOTO.

38. BiusHue unguddepeHTHbIX U HeUHAUGPEepPEeHTHBIX 3JIEKTPOJIUTOB Ha cTpoeHUe /I3C U Ha a/IeKTPOKUHEeTUYeCKU noTeHnall. [lepesapska
IIOBEPXHOCTH.

39. 3aKOHOMEpPHOCTU UOHHOT'0 0OMeHA MeX/ly ABOUHBIM CJ10€M U 00'b€MOM pacTBOpa. YpaBHeHHe HUKOJILCKOTO; INOTPONHBIE PAJBI.

40. KonaeHcalluOHHbIE METO/bI TOJIyYeHUs JTMOPOOHBIX AUCIIEPCHBIX CUCTEM. 3aBUCHMOCTb pab0oThl 06pa30BaHMs 3apo/ibllielt HOBOU gasbl OT
MeTacTabU/IbHOCTH UCXOZHOU $pa3bl. PaboTa 06pa3oBaHUsI KpUTUUECKOT0 3apO/iblilia IPU pa3IMYHbIX (pa30BbIX epexoiax.

41.TeTeporeHHoe 06pa3oBaHUe 3apo/ibllield HOBOW (a3bl: BAWSHHE CMAaYUBaHUS U LIEPOXOBATOCTU MOBEPXHOCTU HA NPOLIECC HYKJIEALMH.

42. ArperaTuBHasl U ceJUMEHTALMOHHAs YCTOMYUBOCTb JIMOPOOHBIX JUCIEPCHBIX cUcTeM. [Iponiecchl nOTEepU arperaTUBHONW YCTOMUYUBOCTHU AU C-
IIepPCHBIX CUCTEM, U3MeHeHHe 3Hepruu ['enbmrosbia.

43. CenMeHTaMOHHO-AU P Y3MOHHOE paBHOBECHE.

44. CeiMMeHTaLMOHHBIN aHAJIM3 CYCIIEH3UU U 9MYJIbCUH.

45. PackivHuBalwllee faBJeHHUE U ero cocTabiswue. MoJsieKyasipHas COCTaBAAKLAA PACKJIMHUBAIOUIETO JaBJIEHUSA /11 CAMMETPUYHbBIX U He-
CUMMETPUYHbIX IJIEHOK.

46. PackivMHMBalllee JaBJeHNUE U ero COCTaBJAILME. DJeKTPOCTaTUuYeCKas COCTABJIALAsA PAaCKJIMHHABAIOLETO JaBJIEHUS.

47. Teopus JJIDO.

48. dakTOphI arperaTUBHON YCTOMYMBOCTU JIMOPOOHBIX JUCIIEPCHBIX CUCTEM.
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49. [leHbl KaK TUNIMYHbIE TEPMOJMHAMUYECKH HEYCTONUNBBIE AucnepcHble cucTeMbl. KanuisapHele 3dpdekTs! B neHax. CuHepesuc. PakTopsl ar-
peraTuBHOM yCTOWYUBOCTHU. [lepBUYHBIE U BTOPUYHbIEe (HBIOTOHOBCKHME) YepHbIe MJIeHKU. [I[puMeHeHUe neH.

50. 3mynbcuu. [losyyeHue ¥ TUIBI 3MyJIbCUH. [IpUHLIMIBI BbI6GOpA 3MyibraTopa. PakTopel arperaTuBHOM ycToiuuBocTH. O6palieHue gpas. IMyJib-
cuM [lukepuHra.

51. 3o/11. 3aKOHOMEPHOCTH KOAryJsiUy rUIpo30Jel 3IeKTPoIUTaMU. IMnupudeckoe npasuJio llynbsue-I'apau u ero TeopeTuyeckoe 060CHOBA-
HUe B paMmKax Teopuu JJ1PO.

52. 30/11. 3aKOHOMEPHOCTH KOaryJsiuu rujipo3osien anektpoautamu. Kpurepuii disiepcaKopda u ero TeopetTrieckoe 060CHOBaHHUE B paMKax
Teopuu JJIPO. 30HbI KOATYJAALHUHU.

53. O6paTuMocTb npouecca Koaryasauuu. [lentusanus. [IceaonnoduabHble JUCIEPCHBIE CUCTEMBI.

54. Bo3HUKHOBEHHE U pa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYP B IUCIEPCHBIX cUCTeMaX. [IpUupoibl KOHTAKTOB MeX/y 4aCTULaMHU 00pa3yoLUXCcs
CcTpyKTyp. KoaryisijuoHHbIe CTPYKTYPBI, UX CBOWCTBA.

55. KpucrtaniusanyoHHble CTPYKTYPhI, IPOLECCh], NIPUBOAAILLME K UX GOpMUpPOBaHUI0. CBOMCTBA KPUCTAIM3ALMOHHBIX CTPYKTYP.

56. [IpeameT peosiornu. OCHOBHBIE peoJIoOrMYeCcKUe XapaKTepPUCTHUKHU. JJleMeHTapHble peosiornyeckue Mmozenu (I'yka, HetoTona, Kysiona).

57. Peosiornueckue Mmogaenu bunrama, MakcBesiiia u KeabBuHa.

58. Peosiornyeckue cBOMCTBA CBOOOAHOJUCIIEPCHBIX CUCTEM. BiMsiHMe 06 beMHOM 1011 AUciepCHOM $a3bl Ha BA3KOCTb (3aKOH JUHILTENHA).
AHOMa/IMA BA3KOCTH AJIS1 AUCIIEPCHBIX CUCTEM C aHU30MEeTPUYHBIMU YaCTHULLAMH.

59. Peosiornyeckue CBOMCTBA CBIZHOUCIEPCHBIX (CTPYKTYpUPOBaHHbIX) cucteM. JluddepenyuanbHas u a¢pPpekTrBHas Bs3KkocTH. [losHas peoJio-
ruyeckasi KpMBas, ee OolvcaHie Ha OCHOBEe Pe0JIOTUYeCKUX MO/lesIeN.

60. CBS13b IPOYHOCTH U Y/ieJIbHOWM NIOBEPXHOCTHOM 3HEPTIUHU TBep/bIX TeJl. BeiBos ypaBHeHus ['puddurca.

61. 3pdekT PebuH epa, TepMOAMHAMUUYECKUE, KHHETUYECKHE U CTPYKTYPHBIE YCJI0BHUSA €ro NposiBJeHUS.

MeToauuyecKue MaTepuasbl AJis NPOBeJeHUA NPOLEeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[lIkasa olleHMBaHUSA 3HAHUM, yMEHUW U HABBIKOB SIBJISIETCS €JUHOM /1Sl BCEX AMCLUIIMH (IpUBeJeHa B TabJiulie HUXKeE)

INKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAYJI10)

OneHka 2 3 4 5
PesysibTaT

3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611ue, HO He CTPYKTYpPUPOBAaHHbIE CdopmupoBaHHbIE cCUCTEMaTUYE-
3HAHUU 3HaHUA CKHe 3HaHUdA

YMmenusa OTcyTcTBHE B nesioMm ycnemHoe, HO He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YecKoe yMe-
yMeHUuH CUCTeMaTH4yecKoe YMeHHe OTJleJIbHbIE IP06esibl yMeHUe (10- HUe

MyCKaeT HeTOYHOCTH HeIIpUHLUIIHU-
aJIbHOTO XapakTepa)
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HaBbiku (Biage- | OTcyTcTBUe Ha- | Hasuvue oTenbHBIX HaBbl- | B iesiom, chpopmupoBaHHbie HaBbIKH, | ChOpMHUpOBaHHbIE HABBIKH, pUMe-

HUS) BBIKOB KOB HO He B aKTUBHOU popMe

HAEMbIE IIPpH pEeIeHHNH 3a4a4

PE3YJIbTAT OBYYEHHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: TeOpeTUYeCKHe OCHOBBI I'JIaBHbIX Pa3/ie/oB KOJIJIOWJHOW XUMUH: IOBEPXHOCTHBIX SIBJIEHUH,
06pa3oBaHUs U yCTOMYUBOCTU JUCIEPCHBIX CUCTEM, MEXaHU3MOB U 3aKOHOMEPHOCTEH MPOILECCOB,
IPOTEeKAWLMX B ITUX CUCTEMAX

3HATb OCHOBHbBIE 3KCIIEPUMEHTAJIbHbIE METO/bI ONPe/ieIeHHS BXKHEUIUX KOJIJIOUAHO-XUMHUYECKUX
XapaKTepPUCTHUK JUCIIEPCHBIX CUCTEM: TOBEPXHOCTHBIX, KHHETUYECKUX, 3JIEKTPOKHHETUYECKHUX, Peo-
JIOTUYEeCKUX

3HaTh: cIOCO6HI AHAJTUTUYECKOTO ONMCAHUSI TOBEPXHOCTHBIX, KHHETHUYECKUX, 3JIEKTPOKHHETUYECKHX,
peoJIOTHYEeCKUX CBOMCTB AUCIIEPCHBIX CUCTEM

MepONpUATUSA TEKYLIEr0 KOHTPOJISA ycIie-
BAaeMOCTH, YCTHBIA ONIPOC Ha 3K3aMeHe

YMeTb: GOpMy/IMPOBATh HayuyHble TUNOTE3bI IPU 0OCYKJeHUH JTUTePATyPHBIX U COOCTBEHHBIX JIaH-
HBIX

YMeTb: BbIOUPATh KOMMYHUKAaTUBHO IpHeMJIEMbIN CTUJIb [1€JI0BOTO 061 eHHs], UCTI0J1b30BaTh HEOO-
XO/JJMMble SI3bIKOBBIE CPE/ICTBA, TAKTHUKHU U CTPATErHUH IS pellleHUsI KOMMYHUKATUBHbIX 33/ja4 B aKa-
JleMU4ecKor U npo ¢deccuoHalbHOU chepax

YMeTb: paboTaTh C y4e6OHBIMU U HAYyYHBIMU TEKCTAMH Pa3HOT0 YPOBHSA CJI0KHOCTH, OTBEYAOIUMHU
3a/jayaM npodeccuoHaJbHOU J1esITETbHOCTH

YMeTb: UCNI0JIb30BaTh 3HAHUS, IPUOOpPeTEHHbIE B Kypce KOJIJIOWAHON XUMUH, A1 aHa/IM3a U 00'bAC-
HeHUS 0JIy4YeHHBIX 3KCIIepUMEHTaJIbHBIX Pe3y/IbTaTOB

YMeTb: BbIOMpATh aJleKBaTHbIE MO/JeJIH /1Sl OIMCAHUSA KOJIJIOUIHBIX CUCTEM

YMeTb: OLleHUTb KOPPEKTHOCTb Pe3yJIbTaTOB TEOPETUYECKUX PACYeTOB CBOMCTB KOJIJIOUIHBIX CUCTEM

MepONpUATUSA TEKYLIEr0 KOHTPOJISA ycIie-
BaeMOCTH, YCTHBIA ONIPOC Ha 3K3aMeHe
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