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PABOYAA INTPO'PAMMA JUCHUITJIMHBI (MOAYJIA)

KoJsiionaHasa XxuMus

YpoBeHb BbICLIEro 06pa3oBaHUA:
CnenuasiuTeT

HanpagBsieHMe NOArOTOBKH (CEeLUa/TbHOCTD):
04.05.01 dyngamMeHTaNbHAsA U TPUKJIaAHAsSA XUMUS

HanpasienHocts (npo¢usis) OIIOIIL:

AHanvTH4YecKasd XuMMMs, buoopranuyeckas xuMus, BblCOKOMOJIeKyJsipHBIE COeJUHEHHH,
KonnongHaa xumus, JlazepHasa xuMus, MeAuLMHCKasg XMMHUA U TOHKHUM OpraHu4yecKHUH
cuHTe3, HaHo6MoMaTeprasbl 1 HAHOOMOTeXHOJI0rMY, Heopranndeckas xumusd, Hedprexumus,
OpraHuyeckas xuMmus, Pagunoxumus, @usndeckas xumus, PyHaaMeHTalbHasA U PUKJ/IaLHAsA
9H3UMOJIOTUS, XUMHUSA MOJIEKYJIAPHBIX MU MOHHBIX CUCTeM, XMMHUUYecKasd KWHETHKa, XUMUS

BbICOKMX 3Heprui, XMMHUA U TEXHOJIOTUS BellleCTB U MaTepHhasioB, XMMUA TBEPLOro TeJa,
JJIEKTPOXUMHUSA

dopma o0yYeHus:

O4YHad

Paboyag nporpaMmma paccCMOTpeHa U 0/j06peHa
Y4eb6HO-MeTOUYECKON KOMUCCHeN daKyIbTeTa

(npotokous Ne1 ot 27.01.2017)

MockBa 2017



Paboyas mporpaMMa JUCLMILJIMHBI pa3dpaboTaHa B COOTBETCTBHUM C CaMOCTOSITEJIBHO YyCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTa”HgapToM (OC MIY) pasa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPABJIEHUIO
noArotoBku / cnenuaibHocTy 04.05.01 «dyHpgameHTaNbHasA U NpUKJIaZHasA XUMUs» (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 aekabps 2011 roga Ne
1228, ot 30 gekabpsa 2011 roma Ne 1289, ot 27 anpens 2012 roaa N2 303, ot 30 gekabps
2016 roga Ne 1671).

l'ox (roabl) npueMa Ha 0Oy4YeHUe

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



1. HauMeHoBaHUe AUCUUILINHBI (MoAys1) KonmtonaHasa xumus (Tpaektopus: 11 rpynma)

2. YpoBeHb BhICLIEr0 06pa30BaHUs — CEeLHAIUTET.

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

4. MecTto aucuunauHel (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 BbINYCKHUKOB). COOTBETCTBUE Pe3yJIbTAaTOB 00ydeHUs 1o gJaHHoMy ayieMeHTy OIIOII pesysbTatam ocBoeHus OITOIT

yka3aHo B 061ieit xapaktepuctuke OII

KomnereHuusa

Il1aHupyeMble pe3yJIbTaThl 06YYEeHHsI 10 JUCHHUIUIHHE (MOAYJTIO)

YK-1.C Cnoco6HOCTbh GOPMYJIMPOBATh HAYYHO 06OCHOBAH-
Hble TUIIOTE3bl, CO3/1aBaTh TEOPETUYECKHUE MO/IE/HU SIBJIEHUU
Y IPOLLECCOB, IPUMEHATb MeTO/0JIOTUI0 HAYYHOTO NO3HAHUA
B NpodeccuoHa/JbHOU J1eSITeJIbHOCTH

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

YK-4.C Cnoco6HOCTb OCYyLeCTBAATh NUCbMEHHYI0 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 CTpPATeruu 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. Coco6HOCTh peuiaTh COBpeMeHHble TPOOJIeMbl
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. Cnoco6HOCTb NPOBOJUTH 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. Cnoco6HOCTb co3iaBaTh MaTeMaTUYeCKHe MOJeJU
npodeccuoHaNMbHBIX 33/1a4, YYUTHIBATb OTPAaHHUYEHUS U I'pa-
HUIbl IPUMEHUMOCTHU MOJIeJIed, UHTEePNPeTUPOBATh MOJIY-
YyeHHble MaTEMAaTUYECKHUE Pe3yJIbTAThl

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

OIIK-5.C. Cnoco6HOCTb MCI0JIb30BaTh 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 cocmasissem KOHMAakmMHas 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 cocmasssiem camocmosimenbHas paboma cmyodeHma.

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

3HATh: OCHOBbI MAaTEMAaTHUYECKOI'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 NoJy4eHHble pe3y/bTaThl;

BJIaJIeTh: pPacyeTHbIMM METOJaMHU pellleHUs] XUMHYECKHX 3ajiady, HaBblKaMH MPOBEJEHHST XUMHUYECKOTO 3KCIEPUMEHTA C HCIO0Jb30BaHUEM
M3 MepUTEeJIbHbIX MPUOOPOB, HAaBbIKaMHU NMOKMCKA HEO6XO0AUMbIX JaHHBIX B OTKPBITBIX UICTOUHHKAX (B TOM 4MCIIe, B UHGOpPMaIMOHHBIX 6a3ax JAaH-
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 KoJLIOUAHON XUMUU. OO'BEKTHI KOJIJIOUAHOW XMMUU. YHUBEPCAJbHOCTb JUCIEPCHOI0 COCTOSIHUS BELeCT-
Ba. Knnaccudukanusa aucrnepcHbix cucteM. KosmmyecTBeHHbIEe XapaKTePUCTHUKU JAUCTIepCHOCTH. O0COOGEHHOCTH HaHO-
JIUCTIEPCHOT0 COCTOSIHUSA. B3aMMOCBSA3b KOJIJIOUJHON XUMUM C JPYTUMUA XUMUYECKUMU JUCHUTIIMHAMU. OCHOBHbIE
3Tanbl pa3BUTHUS KOJJIOUJHOU XUMUHU
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HOBerHOCTHbIe ABJIEHUA

N36bITOYHbIE TepMOJUHAMUYecKre QYHKIIMH NOBEPXHOCTHOTO cs10s (MeToA 'M66ca). TepMoAMHaMuUKa NOBEPXHO-
CTHBIX siBJeHUH. [loBepXHOCTHAsA 3HepPryua U MeXMoJIeKyJIApHble B3auMoelcTBus. CocTaB/sOLMe 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. YpaBHEHUSA COCTOSIHUA 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 TMO0POOHbBIE CUCTEMBI. Y CI0BUE CAMOIPOU3BOJIBHOTO AUCIIEPTH-
poBaHus. MuueIsspHble pacTBOPbl. KpuTuveckass KOHLLEHTpaLus MULe11006pa3oBaHUs. MULe/Ibl U HAHOTEXHO-
Joruu. JiInodpo6HbIE crucTeMbl. MeTacTabuIbHbIE COCTOSIHUSA. KpuTHyeckue 3apoabiiu. TepMoguHaMUYeCcKas 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 AUCIIePCHBIX 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. OcCO6eHHOCTHU 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 JepopManuu ¥ pa3pyluieHusi 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 UCCIeJ0BaHUHN 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 aBu:xeHUe. [lonsarue o ¢pakraabHOi pazmepHocTH. DpakTalibHas CTPYKTypa KOULIOMAHBIX yacTull. [uddysusa B
KOJIJIOUJHBIX CUCTEMaX; ypaBHeHHe JUHIITelHa-CMOJIyXOBCKOTO.

TepMogrHaMuKa NOBEPXHOCTHBIX fIBJeHUH. ['paHuna pasgena ¢as *KUAKOCTb/Ta3. YjenbHasd cBOOOJHAasA MMOBEPXHOCTHAsA 3Heprusa (mo-
BEPXHOCTHOE HaTsKeHHe). MeTo/bl ONHUCaHUA TepMOJAMHAMUYECKUX CBOMCTB MOBEPXHOCTU. MeToJ M30BbITOYHBIX TEPMOJUHAMHUYECKUX
Besin4MH (['M66¢c): Pusnyeckas NOBepXHOCTb pa3pblBa U reoMeTpUUecKas paszesiolias NIoBepXHOCThb. [IoBepXHOCTHbIe U3OBITKU TEPMO-
JAUHaMU4YeCKUX QYHKIUN: BHyTPEHHEN 3HEepTUH, CBOOOAHBIX 3Hepruil ['M66ca u ['esibMrosibla, SHTANBNUU U 3HTPONHUU. O60CHOBaHUE BbI-
O0opa reoMeTpHUYECKOW pas/eAmolleld NOBEPXHOCTH; IKBUMOJIEKY/IAPHAA NOBEPXHOCTb. BiMsAHMe TeMIlepaTypbl HAa NIOBEPXHOCTHOE HATH-
»KeHHe U yJesbHble U30bITOYHble TEPMOJAUHAMUYECKHe QYHKIUU TOBEPXHOCTHOrO cj10s. Kputuueckas TeMnepaTtypa. Tunbl B3auMozen-
CTBUSA MeXJy MoJIeKyJaMU (aToMaMu); 0COGeHHOCTH AUCIepPCUOHHBIX B3aUMOJeUCTBUU. B3auMoeicTBUA B JucnepcHbIX cucTteMax. Oc-
HOBbI Teopuu 'aMakepa u Ae-Bypa. JHeprusa B3auMoelcTBUA AByX Makpodas, pas/iesleHHbIX TOHKMMHU NPOCJ0MKaMHU pas3IMuHON NPUPO-
Jbl (B pacueTe Ha efuHuLy miowaan). Koncranta 'amakepa. CioxkHas KoHcTaHTa ['amakepa. JHeprus B3auMojielcTBus yactul, [loBepx-
HOCTb pasjiesia MeX/ly KOHJIeHCUPOBaHHbIMU pa3aMU B IBYyXKOMIIOHEHTHbBIX CUCTeMaX, Mexxda3Hoe HaTskeHHe. PaboThl Koresuu U ajre-
3uU. /lucnepcMoHHas U HeJJUCIIepCHOHHAs COCTaBJIsSIOLIMe TIOBEPXHOCTHOrO U MeXX($a3HOT0 HaTsKeHUs], paboT Koresuu U aAre3uu. ypas-
HeHue /pxupucdanko v I'yaa. [IpaBuiio AHTOHOBA. BiusiHue TeMnepaTypbl Ha Mexda3Hoe HaTs»KeHHe B IByXKOMIIOHEHTHBIX CUCTEMaX.

Bonpocbl K koai0kguymy 2.

CMauMBaHUe U KaNUWJJIspHble siBJeHUs1. KpaeBoil yros cmaunBaHus. BeiBoj ypaBHeHuUs HOHra. TepMognHaMuyeckue yCa0BUSI CMauMBaHUs,
HeCcMauuBaHUS U pacTeKaHHUs. BivsHYe 11epoX0BaTOCTH U XUMHUYECKON HEOJHOPOJHOCTHU TBEP/IOUM MOBEPXHOCTU HA CMavyMBaHUe. ['ucre-
pesuc cMauuBaHusg. CynepruspodpobHble MOBEpPXHOCTU. U3b6upaTesbHOe cMayvMBaHue. ['HapoduibHble U THAPOPOOHBIE MOBEPXHOCTH
TBEP/bIX TeJ. Yie/ibHasl TEIJIOTAa CMauMBaHUS KaK KOJIMUECTBEHHAs XapaKTepUCTUKA THAPOPUIBHOCTUA U TUAPOPOOHOCTH TBEP/bIX TE U
nopowkoB. KanunnspHele aBinenusa. KanunnsapHoe nasieHve. KprBU3Ha MOBEPXHOCTH; ee 3HAK. BeiBoj ypaBHeHusa lOHra-Jlansnaca. Ka-
NUWJIIpHOE MOAHSATHE XXUJKOCTH, ypaBHeHHe JKlopeHa, Kanu/isipHasl MOCTOsIHHAs }UAKOCTH. KanuanspHble 3¢ PeKThl B )KUAKUX MEHU-
CKax MeX/y 4acTHUIlaMU. 3aBUCUMOCTb JaBJIEHUS] HACBILIEHHOrO NMapa OT KPUBU3HbI MOBEPXHOCTHU XUJKOCTH. 3akoH KenbBuHa. Kanui-
JisipHasi KOHJeHcauus. BiMsiHMe [AUCIEepCHOCTH Ha pacTBOPUMOCTb TBepAbIX dYacTul, (3akoH ['M66ca-OcTtBanbga-PpernHanuxa).
H3oTepMuyeckasi nmeperoHka B AUCIEPCHBIX cucTeMax. OCHOBHble METOJbl W3MepEeHHUs] MOBEPXHOCTHOrO M Mex(}a3HOTO HaTSXKEeHUs
)ugkocted. CTaTuyeckue, MoONMyCTaTUYECKHME U JUHAMHUYECKHME MeTo/bl. MeTo/bl onpejesieHusl YAeJbHOU CBOOOJHON MOBEPXHOCTHOM
3HEPryU TBePAbIX TeJ ([IJ1s1 HU3KO- U BBICOKO3HEPreTUYECKUX TOBEPXHOCTEMN).

Anicopb1vs NOBEpXHOCTHO-aKTUBHBIX BelllecTB ([IAB) Ha rpanunax paszgena ¢pas pasjiMuHON NPUPOAbl. A COPOLUS KaK NPOLLECC CaMOIPOo-
M3BOJIbHOTO KOHLIEHTPHUPOBaHUsl Ha rpaHuUlle pa3jesa ¢pa3 BelllecTB, CHWKAIIIUX MexXPa3HY0 sHepruto. U36bITOK Maccbl KOMIIOHEHTOB B
NOBEPXHOCTHOM cJioe 1o ['M66¢cy. Boibop pasgensiolieii moBepxHOCTU. BeiBoj ypaBHeHUs1 ['M66ca /s AByX$pa3HOU JABYXKOMIIOHEHTHOM
cucteMbl. [l0BepXHOCTHO-aKTUBHbIE U NMOBEPXHOCTHO-UHAKTUBHbIE BeElleCTBA. 3aBUCUMOCTb MMOBEPXHOCTHOTO HATSKEHUS BOJHBIX pac-
TBOPOB OT KOHILIEHTPALUM OBEPXHOCTHO-aKTHBHBIX U NOBEPXHOCTHO-UHAKTUBHBIX BellleCTB. [loBepXHOCTHasA aKTUBHOCTb. AHaJIM3 ypaB-
HeHUs1 [M66ca B ciy4yae MOJIOKUTENbHOM U OTpHUIIATEJbHON afcopbuuu. OTHOCUTENbHOCTh MOHSATHUS «IOBEPXHOCTHAsI aKTUBHOCTbY.
YpaBHeHue lllumkoBckoro. UsoTepma agcopbuuu [IAB Ha rpaHune Bojga/Bo3ayx. CoBMecTHOe peuieHWe ypaBHeHUH ['M66ca u lllnmkos-
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ckoro. BeiBoz ypaBHeHMA JleHrmiopa AJji JIOKaJM30BaHHOM aAcopOLMU. ALCOPOLMOHHAA aKTUBHOCTb. PU3MYECKUU CMBIC KOHCTAHT
ypaBHeHusd lllumikoBckoro. CTpoeHue aJcOPpOLMOHHBIX MOHOCI0€eB pacTBopuMbIX [IAB. PacueT pazmepoB moseky. [1AB. Bausinue cTpoe-
HUA MoJieKyJ1 [IAB Ha moBepXHOCTHY0 aKTUBHOCTD. [IpaBuiio [lrokno-Tpay6e, ero skcnepuMeHTa/IbHOE NOATBEPXKeHHe U TeopeTU4ecKoe
o6ocHoBaHue. CTaHJapTHasA cBOOoAHas 3Heprus ['Mb66ca agcopbuuu. F'napodobHbiil addekT npu agcopbuuu [1AB U3 BogHBIX pacTBOPOB.
Ancopbuus [TAB Ha NOBEpXHOCTH paszesia HeCMelIUBaIUXCS XKuAKocTel. Ancopbuus [IAB 13 pacTBOpOB Ha MOBEPXHOCTHU TBEP/bIX TEJ.
[IpaBu/0 ypaBHMBaHUA nojsspHocTel Pe6runaepa. Moaudunupymwouee feiicteue [1AB: rugpodunnsanua u rugpopobusanus TBepAou no-
BEPXHOCTH. YIIpaBJeHHe cMayrMBaHueM c nomoliubko [IAB. ®noTanua. HaneceHHble MOHOC/IOU HepacTBopUMbIX [IAB Ha rpanune pasgena
BoJia/Bo3ayx; Becol JIanrmiopa. [loBepxHocTHOe (JABYyX-

MepHoe) JaBjieHHe. M30TepMbl BYXMEPHOIO JaBJeHUS. YpaBHEHUS COCTOSHHUA MOHocJ0eB. OCHOBHble TUIBI IJIEHOK: ra3006pasHble,
KUJIKOPACTSAHYThIe, XKUJKHe, TBepAble. KosinuecTBeHHble XapaKTepPUCTUKHU U30TepM cxaTud. [lnenku JIanrmropa-baomxert. Knaccudu-
Kalus opraHudyeckux [IAB nmo MoJieKy/IIpHOMY CTPOeHUI0 (AaHMOHHbIE, KATHOHHbIE, HEeMOHOTeHHbIe, aMmboTepHble). [IpupoaHbie [1AB. Jle-
KapcTBeHHble BellecTBa Kak [IAB. [lousitue o rugpoduibHo-nunodpunabHoM b6anance (I'JIB) monekyn [TAB. BosaelictBue [IAB Ha okpy-
»aroiyto cpeay. [Ipo6siema 6uopasnaraemoctu [1AB.

Bonpocbl K koaiokguymy 3.

TepMmoguHaMuyecku ycToivuBble (JMOQUIBHBIE) JUCTIepCHble chcTeMbl. CaMONpPOU3BOJIbHOE JUCIEPrUpoBaHUue Makpodas: KpUuTepui
CaMONPOU3BOJILHOTO JuclieprupoBaHus (no Pe6unpepy-lllykuny). Kputnueckre sMyJsbCUM KaK TepMOJMHAMHYEeCKHU YCTOWYMBBIE JUC-
nepcHble cucteMbl. 06pa3oBaHue MUILe/I B BOAHbIX pacTBopax [IAB. KpuTuueckass koHIleHTpauus muleanoobpasoBanus (KKM), meTozbl
ee onpegenenus. 3aBucumoctd KKM oT [/iMHBI yriieBoAOPOAHOU LieMU MOJIEKYJ HEMOHOTEHHBIX U HoHOreHHbIX [IAB. /IBoliHas ¢a3oBas
JuarpaMmma s cucteMbl HoHoreHHOe [1AB - Boza. Touka KpadTa. Touka mnoMyTHeHHS /i1 BOJAHBIX pacTBOpPOB HernoHoreHHbIX [IAB. CBo-
6oaHasa saHeprus 'mb66ca MULEN1000pa30BaHUsA [IJis1 HOHOTEHHOTO U HeMoHoreHHoro [1AB. Tugpodo6Hbiil a¢pdekT npu MuLe11006pa3o-
BaHuHU [IAB B BoaHbIX pacTBopax. OCHOBHble KOJIMYECTBEHHblE XapaKTEPUCTUKU MULeJJ1 MIOHOTeHHbIX U HeHnOHoreHHbIX [IAB (pasmep,
YUCJI0 arperanuy, cTefeHb MOHU3aLUY, CTeNeHb rujipatanuu). BausHre konuenTpanuu [1AB Ha cTpoenre Munet. XKuaKokpucTaainye-
CKHe cucTeMbl. Mulle//1000pa3oBaHKe B HENMOJIAPHBIX Cpefiax; MexaHU3M camoopranusauuu [1AB. Cosnto6unrsanysa B BOAHBIX pacTBOpax
mMunesoo6pasyromux [1AB. ConobuninsanMoHHas eMKOCTb MULeslsl. TepMoMHAMUKa CO00UNIU3aL UK. MUKPO3IMYJIbCUH, YCIOBUA TOJY-
yeHUs U cBoMcTBa. Kiaccudpukanusa no Bunsopy. [IpakTudeckue NpuioKeHUs MULIEJUIIPHBIX CUCTEM U MUKPO3MYJIbCUM (B XUMUH, Hed-
TeJlo0blue, B MeJUIIMHE).

Bonpocbl K koaiokguymy 4.

TepMoavHaMuyecku HeycToW4YUBbIe (iM0POOHBIE) AUcTepCHbIE cUCTeMbI [losryueHue 1M0POOHBIX AUCIEPCHBIX CHCTeM. JlucnepraluoH-
Hble MeTO/bl, CBA3b paboOThl JUCIIePrUpOBaHUsA C IOBEPXHOCTHOW 3Hepruen TBep/bix Tes. KoHAeHcanMoHHble MeToAbl. TepMoAMHaMHUKa
roMOreHHOT0 06pa30BaHUsI 3apo/ibliie HOBOH ¢a3bl npHu pa3oBbIX nepexoax (mno [u66cy, PosnbMepy). PaboTa o6pa3zoBaHus 3apobliieit
HOBOH $a3sbl, 3aBUCMMOCTb pa3Mepa KPUTUUECKOTO 3apOo/iblllia OT METACTAOUIBHOCTHU UCXOAHOU da3bl. PaboTa 06pa3oBaHUsA KPUTHUYECKO-
ro 3apo/iblllia IPY KPUCTA/IJIM3aLMU U3 PAaCTBOPOB U PACIJIaBOB, IPU KOHJEHCAL MU NlepechIleHHOr0 Napa, Npy KuneHnu. Knnetuka o6pa-
30BaHUS U POCTa YaCTUL, HOBOM ¢as3bl. OnpesesieHre MexxPa3HOW IHEPTUM MPHU U3yYEHUU YAaCTOThl 06pa30BaHUs 3apo/jblllieil HOBOU da-
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3bl. ['eTeporeHHoe 3apo/pllie06pa3oBaHue: BIMSHNE CMaYMBaHUs IIOBEPXHOCTH M ee LIepOoX0BaTOCTH HA paboTy 06pa3oBaHUsA 4acTHL] HO-
BOM ¢a3bl. MeTo bl peryiMpoBaHusl pa3MepoB YacTHL, B JUCIIEPCHBIX CUCTEMAX.

JJIeKTPONIOBEPXHOCTHBIE fIBJIEHUSl B JAMUCIEPCHBIX cUcTeMaX. [IBOMHOW anekTpuyeckui ciaoi (/[19C); npuyMHBI ero o6pa3oBaHMsa Ha IO-
BEPXHOCTH pasjiesia TBep/as yacTulia — pacTBop ajekTposuTa. Mogenu crpoenus /I3C. Mogenb niockoro koHjeHcaTopa (['enbMroibl).
Teopusa 'yn-YenmeHna. YpaBHeHue [lyaccona-bosibiMaHa. BavsaHue noTeHnyasa TBepAoU NOBEPXHOCTH, KOHIIEHTPALUU 3JIEKTPOJIUTA B
pacTBOpe U 3apsi/ia MOHOB Ha MU3MeHeHHe NOTeHIMala B 3aBUCMMOCTH OT PAcCTOSHUSA OT NTOBEPXHOCTHU. Posb cienuduyeckoi aacopbuuu
VMOHOB Ha TBepAo# noBepxHocTU. Teopus lllTepHa-I'paMa. JeKTpOKMHETHUYECKHME ABJIEHUS: 3J1eKTPodopes, 371eKTPOOCMOC, TOTEHIUAIIbI
Te4eHU U OCellaHUsA. JJIEKTPOKUHeTUYeCKUU MTOTeHIMaJ; TPaHULA CKOJIbXXeHUA. BeiBoJ ypaBHeHUA ['esbMrosibia—CMOJIyX0BCKOr0. JKC-
IIepUMeHTa/IbHOe Ollpe/ie/leHHue 3JIeKTPOKMHETUYEeCKOro MoTeHLMasa. [IpakThdeckue NPUJIOKEHUSA 3JIeKTPOKMHETUYECKUX ABJIEHHUH.
Bnusnue nHauddepeHTHbIX U HeUHAUGDPepEeHTHBIX 3JIeKTPoAUTOB Ha cTpoeHue [JI1IC. [lepesapska noBepxHOCTU. M303/1eKTpruUeckas
TOYKa. 3aKOHOMEPHOCTH HOHHOT'0 06MeHa MeX/y ABOWHBIM CJI0eM U 00'beMOM PacTBOpa IIPH BBeJEHUHU 3J1eEKTPOIUTOB. Posb cienuuye-
CKOM a/icOpOLMH; TUOTPOIHBIE PAAbL. NOHHBINA 00MeH B IPUPOAHBIX KOJJIOUJHBIX CHCTEMAaX U TeXHUKE.

Bonpocbl k Koanoksuymy 5.

ArperaTHBHas U ce/[UMeHTALMOHHAsA yCTOMYUBOCTb IMOPOOHBIX AUCIEPCHBIX CUCTEeM. MexaHU3Mbl 3BOJIIOLIUHY AU CIEPCHBIX CUCTEM — KOa-
TyJdLUs, KoaJleClieHIusl, U30TepMUYecKas neperoHka. UsmeneHnue sHepruu [esibMrosibiia B npoueccax KoaJeCleHIIMH, KoaryJasnuu U
M30TEepMUYECKOU NeperoHKU. PackiMHKBawLlee JaBJleHHUe U ero cocTaBadpinve. MosieKy/ipHas COCTaBJ/IALIAA PACKJIWHUBAOILETO JaB-
JIeHUA JJi1 CUMMETPUYHbIX U HECHMMETPUUYHBIX IJIEHOK. JJIEKTPOCTaTUYeCKas COCTABJISAOLASA pacKJWHUBawWILero AasieHus. Teopus
JJIDO0. dddexThl 'M66ca u MapaHTroHHU, UX POJIb B arperaTUBHON YCTOMYMBOCTU TOHKUX MJIEHOK. Posib ruZijpoinHaMudeckux 3pPeKToB B
YCTOMYUBOCTHU MJIeHOK. CTPYKTYpPHO-MeXaHU4YeCKUl 6apbep no Pe6uHAepy Kak CUIbHBIN GaKTOp CTAaOMIM3aL UM AUCTEPCHBIX cucTeM. Ce-
JUMEeHTAalMOHHAas YCTOMYMUBOCTb AUCIEPCHBbIX chucTeM. CBA3b arperaTUBHON MU CeIUMEHTALMOHHOW YCTOWMYMBOCTH JUCIEPCHBIX CUCTEM.
CenvMeHTanMOHHO-AMGPYy3HOHHOE paBHOBecHe. CeilUMEeHTAllMOHHbIA aHA/IU3.

PasnuyHble TUNbl JMOGOOHBIX AUCHEPCHBIX cUcTeM. Aspo3osu. Knaccudukauusa. MoseKyasspHO-KMHETHUYeCKHe CBOMCTBA a’spo30Jiel.
JJIeKTpHUYeCcKHe CBOKMCTBA a3p030Jiel, IpUINHbI BOSHUKHOBEHUA 3aps/a Ha NOBEPXHOCTH YacTUL,. [I[pakThyeckoe UCNoIb30BaHUE a3p0O30-
Jiell. A3po30J1M M oxpaHa oKpy»amwleil cpeabl. [lenbl. Knaccudukanusa u crpoenue neH. KpatHocts neH. KanunnspHsele 3gdeKThl B IeHax.
CefMMeHTalMOHHAsA HEyCTOWYUBOCTD (cHHepe3uc). PaKTopbl arperaTUBHON YCTOMYMBOCTH IeH. [lepBUYHbIe U BTOPUYHbIEe (HBIOTOHOB-
CKMe) JyepHble IJIeHKU. [IpakThyeckre npuMeHeHud neH. IMyabcuu. Knaccudpukanus. [lonyyenue smyabcuil. [IpuHunel Be160opa sMyJib-
ratopa AJjs CTabuau3alry NPSMbIX U 06paTHBIX 3My/IbCUU. Posib ruipoduibHo-1unoduabHoro 6ananca MoJiekysnl [IAB B cTabuiusanuu
3MyJibcUi. PaKTOPbI arperaTUBHON YCTOMYMUBOCTHU aMyabcui. O6paiienue ¢as. TBepable aMyibraTopbl; 3MyJibcuu [Iukepunra. Paspyiue-
HHE 3MYJIbCUU. 30/IM. 3aKOHOMEPHOCTH KOAryJIALMU THAPO30Jed 3JIEKTPOJIUTAMU. 3aBUCHUMOCTb CKOPOCTH KOAryJsLUH OT KOHL|eHTpaL U
asiekTposnTa. Koaryiiuus 3jeKTpoJuTaMU 30J/1eH, CoZlepKallluX CUJIbHO 3apsiKeHHble 4acTHLbl AUcIepCHOM ¢a3bl (KOHLleHTpalMOHHas
Koaryasuus). IMnupuyeckoe npasuiio llynbne-Fapayu u ero Teopetnudyeckoe o60cHoBaHUe B paMkax Teopuu JAJIPO. Koarynsnusa anek-
TPOJIMTAMHU 30J1el, COZlepKalllUX cJabo3apsKeHHble YacTHLbl AucnepcHoM a3kl (HeHTpanusaudoHHasa Koaryasuus). Kputepui Jinep-
ca-Kopda. 3onbl koaryssauuu. O6paTUMOCThb Mpolecca Koaryasanuu. [lentusanus. [lceBaonnoduibHble (KBa3UpPaBHOBECHbIE) CUCTEMBI.
Kunetuka koarynsanuu. [IoHAATHe 0 KHHETHKe ObICTPON U MeJlJIeHHOH Koary/asinuu. beictpas koaryasanusa (CMoayxoBckuit). uokynsanus,
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reTepokoaryJsnus, agaryasanus (onpezeneHus, npuMepsl). OnTU4YecKre CBOWCTBA KOJIJIOWAHBIX cUcTeM. PaccesiHue cBeTa, 3aKOH Pases,
yCJA0BUsS ero npuMeHUMocTH. 3akoH Byrepa-J/lamb6epta-bepa. [loryolueHrne cBeTa U OKpacka AUCIEPCHbIX cucTeM. ONTUYEeCKUME METO/ bl
u3MepeHUs pa3MepoB U GOPMBbI YacTHUL JUcliepcHON da3bl (HedesoMeTpHs, METOA «CIIEKTPa MYTHOCTH», YyAbTPAaMUKPOCKOINHUS, GOTOH-
KOppeJIsiUOHHasA cneKTpockonus). 0630p MeTOL0B JUCIEPCHOHHOI0 aHa/IU3a.

Bonpocul k koanokeuymy 6.

CTpykTypoob6pa3oBaHUe B JUCIEPCHBIX CUCTEMaX. BOSHUKHOBeHMe Y pa3BUTHE NPOCTPAHCTBEHHBIX CTPYKTYP B AUCIEPCHBIX cucTeMax. [Ipupo-
Jla KOHTAKTOB MeX/ly YaCcTULlaMU 00pasyrouiuxcs CTPYyKTyp. [Ipunoxkenue Teopun MepKOSIIAHA K aHAIU3Y CBSI3HOCTH 3JIEMEHTOB B IUCIIEPCHBIX CHUC-
temax. KoarysnsinjmoHHble CTPYKTYphl. YCJI0BUA UX 00pa3oBaHUA. [I[poyHOCTb KOAryJsLiMOHHBIX CTPYKTYp. fBjeHHe TUKcOTponuu. Kpucramiu-
3allMOHHBbIE CTPYKTYpHI. [IpoLeccs], npuBojdie K 00pa3oBaHUI0 KPUCTANIIU3ALMOHHBIX KOHTAKTOB. [IpOYHOCTh KpUCTa/NIIM3alMOHHBIX CTPYK-
Typ. PU3UKO-XUMUUECKHE METO/bl PETYJIUPOBAHUS CTPYKTYPHO-MEXaHUUYECKUX CBOMCTB JIUCIEPCHBIX CUCTEM Ha Pa3/IMYHbIX CTaAUAX UX dop-
MHUPOBaHUS.

Peosiornyeckue cBOMCTBA JUCHEPCHBIX CUCTeM. Peosiorusi. MeToibl pe0IOTUYECKUX UCTIBITAHUNA U OCHOBHbIE PEOJIOTHUYECKUE XapaKTepH-
cTUKU. Peosiornueckue mozenu I'yka, HetoToHa, KysnoHa, bunrama, MakcBessia, KenbBruHa. Peosiornyeckue cBoicTBa CBOGOAHOAMCIIEPC-

HbIX cUCTeM. BiMsiHue 06'beMHOM 01U AUcCnepCHON ¢a3bl Ha BA3KOCTb (3aKOH JMHLITEHHA). AHOMa/IMs BSA3KOCTH /ISl CUCTEM C aHU30-
MeTpUYHbIMU YacTulaMu. [luddepenHunanbHas u apPpeKkTUBHAsA BA3KOCTH. Peosioruueckre CBOMCTBA CBSA3HOAUCIIEPCHBIX (CTPYKTYPHUPO-
BaHHbIX) cucTeM. [losiHas peoJioruyeckasi KpuBasi, ee OlMcaHue Ha OCHOBE Pe0JIOrHYeCKUX MOoJesiei.

[loBepXHOCTHbIE SIBJIEHUS U MEXaHUUECKHE CBOMCTBA TBepAbIX Tesl. IbPekT Pebunaepa. PaspylieHue u uaMesibyeHue (JUcCneprupoBaHue)
TBEP/bIX TeJ KaK GU3NKOXMMHUYECKUN MPOILecC 060pa30BaHUsI HOBOM MOBEPXHOCTHU. CBSI3b NIPOYHOCTU U IOBEPXHOCTHOW 3HEPTUU TBEPABIX

Tesl. YpaBHeHUe ['puddutca, ycaoBre caMonpou3BOJbLHOTO pacnpoCTpaHEHUs] TPEUIMH. YCIIOBHEe CMauyuBaHHs BHYTPEHHUX IMMOBEPXHOCTEH
paszmena B moiukpucTamiax. YpaBHenue ['m66ca-Cmura. Pactpenenenue rpaHull 3epeH B MOJHMKPUCTALINYSCKUX TeJIax MO SHEPTHsM. Y CIIOBUE
CBSI3HOCTH CMOYEHHBIX T'PaHUI] 3epeH B Moukpucramiax. d¢dekt PebuHjepa - U3MeHeHHe NMPOYHOCTH U MJIACTUYHOCTH KaK CJ1e/ICTBUE CHU-
»KeHUS1 TOBEPXHOCTHOU 3HEPTUHU TBEP/bIX Tes. TepMoJUHAMUYECKHE, KUHETUYECKUE U CTPYKTYpPHBIE YCA0BUS NposiBaeHus 3dpdekTa Pe-
OuHJepa: BIAMSHUE XUMUUYECKON NMPUPOAbl TBEPABIX TeJ U XUJKOCTEH, YCIOBUM JedopMallud U CTPYKTYPbl TBEPJOTO TeJia HAa CTENEHb
nposiBjieHus apdekra. IddekT PebuHAepa B IPUPOJHBIX U TEXHOJIOTHYECKUX ITpolieccax (MpuMephbl).

JlutepaTtypa [i/1g yriiy6JIeHHOT 0 U3y4eHHUs:

1. JI. UspaenamBuan MexxMosieKyJisipHble U MIOBEPXHOCTHBIE CUJibl. M. HayuHbiid Mup. 2011.

2. A ApamcoH. ®u3nueckas xuMus nopepxHocreit: [lep. c aursa.-M.: Mup, 1979.

3. K. Xonm6epr, B. Hénccon, B. Kpou6epr, B. JInngman. [loBepXHOCTHO-aKTHBHBIE BellleCTBa U MOJUMepPHI B BOJHBIX pacTBopax. M. BUHOM.
JlabopaTopus 3HaHui. 2007.

4. I1.A. Pebunpep. 36panHble Tpyabl. [loBepXHOCTHBIE SIBJI€EHUS B AWcCHEpPCHbIX cucTeMax. KosougHaa xumus. Hayka. 1979. ®usuko-
XUMHYecKasd MexaHuKa. 1979.

5. B./I. Cymm, H0.B 'optoHOB. ®H3UKO-XUMHUUYECKHE OCHOBbI CMauMBaHUs U pacTekaHus. M. Hayka. 1976.
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6. C.C. Borouxkuii. Kypc kosisiougHou XxuMu M. Beiciias mkosia. 1976.

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

8. K. MutTen (pea.) Munesio6pa3zoBaHue, COMIOOUIN3ALMUSA U MUKPO3IMYJabcud. M. Mup. 1980.

9. B.H. W3MmaiinoBa, [1.A .Pebungep. CTpykTypoob6pa3oBaHue B 6e/1KOBbIX cucTeMax. M. Hayka. 1974.

10. B.B. lepsirun, H.B. Uypaes, B.M. Mysiep. [loBepxHoCcTHBIEe chibl. 1985.

11. B.B. fiIMmunckui, B.A. [luenun, E.A. AMenuHa, E./JIl. lllykuH. Koary/isidoHHbIEe KOHTAKThbI B UCIIEPCHBIX cucTeMax. M. Xumus. 1982.

12. B.H. U3maiinoBa, I'.Il. AMnosbckas, b./l. CymM. [loBepxHOCTHBIE siBJIEHUS B 6€JIKOBBIX cucTeMax. M. Xumus. 1988.

13. E.[I. llykuH, B.M. CaBenko, A.U. MankuH Jleknyu no pu3anKo-XMMHUUYECKOU MexXaHUKe. U3/1-Bo HayuyHOU iuTepaTypbl «Hobenb-IIpecc», Mock-
Ba, 2015.

14. b. Mangenb6poT @pakTasibHasi reoMeTpUsi NpUpoabl. U34-Bo UHCTUTYTa KOMIIbIOTEPHBbIX UccaeaoBaHUK. 2000 r.

11. PecypcHoe obecneyeHue:
e [lepeueHb OCHOBHOM U BCLIOMOTraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy

Co Bcex koMnbioTepoB MI'Y opraHrM3oBaH AOCTYI K MOJHbIM TEKCTAM Hay4YHbIX )KypPHAJIOB U KHUT Ha PYCCKOM M MHOCTPAaHHbIX f3blKax. JlocTyn oT-
KpbIT 110 [P-aipecaM, J1oTHMH ¥ apoJib He TpebytoTcs: http://nbmgu.ru/

OCHOBHas JIMTEpaTypa

OcHoBHas iuTepaTypa (6a30Bble yYUEOHUKHU BblJI€JIEHbI KYPCUBOM, OHU UMEIOTCSI B OUOJIMOTEKE XMMUYeCKOoro ¢pakyabTreTa). KOHTpOJIbHBIE 3K3EM-
IJISIPbI B 3JIEKTPOHHOM M OYMa*XKHOM BU/le XPaHATCS Ha Kadeape KoJI0UIHOM XUMUH (Kab. 3aB.kadeapoit).

1. E/ZI. U]lykuH, A.B. I[lepyos, E.A. AmeauHa. KoaaoudHas xumusl. 6-e uzdauue. FOpaiim. 2012.
2. I.A. ®puapuxcbepr. Kypc konnonaHon xumMmuu. 1995.
3. l[lpakmukym no kosaaoudHot xumuu. I1od ped. B.I. Kyauuuxuua. M. By3oeckutl yue6Huk. 2012.

JlonosiHUTe/IbHAA JIMTEepaTypa

1. B.W. Ponpyrun ®usuko-xumus nopepxnoctu. M. U.JI. UuTennekt. 2011

2. 10.I.®posos. Kypc kossiouaHon xuMuu: [loBepXHOCTHBIE IBJIEHUS U AUCIEPCHbIEe CUCTEMBI. M. «AnbsiHc». 2004.
3. B.Jl. CymM. OCHOBBI KOJZIOUAHOM XUMUU. M. «AkageMus». 2009.

Hepuogw{ecxaﬂ JIMTEPATYPA: )KypHaJI KOJIJIOI/I,ELHOI;'I XUMHUH

HWHTepHeT-pecypchl

3apy6exHble )KypHaJibl U 6HubrMorpadpudeckre 6a3bl JaHHBIX, 0CTYMHbIe yepe3 UHTepHeT http: //www.sciencedirect.com
Journal of Colloid and Interface Science;
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Colloids and Surfaces;

Advances in Colloid and Interface Science;
http://www.pubs.acs.org

Langmuir

12. fI3bIk npenojaBaHus — pyCCKUU

13. lIpenogaBaTenu: npod., A.x.H. 3.H. CKBop1OBa

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

O6pas1bl OLEHOYHBIX CPECTB JJ1s1 TEKYILEro KOHTPOJIS yCBOEHUSI MaTepuasia U MPOMEXKyTOYHOHM aTTecTalUM - 3k3aMeHa. Ha sk3ameHe npoBepsi-
eTCsl JOCTHXKeHUe pe3yJIbTaTOB 00y4eHUs], IepeuyHClIeHHbIX B I1.5.

1. MeToz U36BITOYHBIX BeJIMYUH ['M66Ca.

2. CBA3b NOBEPXHOCTHOI'0 HATAXKEHUS U MEXKMOJIeKY/IAPHBIX B3aUMOIeCTBUH.

3. KakoBa npuposa AucnepCUOHHBIX U HEeJUCIIePCUOHHBIX B3aUMOJEeUCTBUU?

4. YTo Ha3bIBAIOT pabOTOU KOre3uu U aAre3nun’?

5. YTo Takoe «KpaeBOH yroj CMauuBaHUS» U «JIUHUSA TPEXPA3HOro KOHTAKTa»?

6. KakoBbI TepMOJHHAMUY€eCKHE YCIOBUA HECMauyUBaHUs, CMaYUBaHUS, paCTeKaHUA?

7. KanuiigapHoe faBiieHue. 3aKOH Jlansiaca U ero cjieCTBUA.

8. Kak mepoxoBaToCTb TBEPA0M NOBEPXHOCTH BJIMAET HAa KPaeBOM yroJl CMauuBaHUA?

9. 06'bsICHUTE ABJIEHUE KAaIUJLJIIPHOW KOH/IEHCAL[UU.

10. MeToAbI U3MepeHU NOBEPXHOCTHOI'O HATAKEeHUS XKUAKOCTEN U CBOOOHOM NOBEPXHOCTHOW 3HEPIUH TBEPABIX TeJl.
11. [loBepXHOCTHO-aKTHUBHbIE U I0BEPXHOCTHO-MHAKTUBHBIE BellecTBA. OTHOCUTENbHOCTb IOHATUS «I10BEPXHOCTHAsA aKTUBHOCTbY.
12. [IpuBeauTe BbIBOJ, ypaBHeHHUs [M066ca.

13. TeopeTuuyeckoe 060cHOBaHMe npaBuia Jwokao-Tpayo6e.

14. YpaBHeHue lINIKOBCKOro ¥ GU3NYECKUIN CMBIC/ €r0 KOHCTAHT.

15. [IpuBeauTe BBIBOJ, ypaBHeHUA JIeHIMIOpa B paMKax TEOPUHU JIOKAJIM30BaHHOU aiCOPOLIMH.

16. Kakue pazoBble nepexo/ibl HA6JI0JAI0TCS B MOHOC/I051X HepacTBOPUMBIX [TAB?

17. Moaudunupytoiiee aeiicteue [1AB. [IpaBusio ypaBHUBaHUsA NoJsIpHOCTeN PebuHiepa

18. HazoBuTe NpryrHbI 06pa3oBaHUsA 3apsAa Ha Mexx(pa3HON OBEPXHOCTH.
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19. HazoBUTE OCHOBHBIE MT0JIOKEHUA MO/JeJIel BOMHOIO0 3JIeKTpAdecKoro cof 'enbMmrosbna u I'yn-Yenmena.

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

21.YT0 Ha3bIBAIOT 3JIEKTPOKUHETUYECKUM NIOTEHIIUaJIOM?

22. Ha3oBuTe 3/1eKTPOKUHETHUYECKHE SABJIEHUS U 00'bSICHUTE, YeM OHU 00YCJIOBJIEHBI.

23. [IpuBeguTe BbIBOJ ypaBHeHUS ['esibMrosibra-CMoIyX0OBCKOTO AJIS1 3JIEKTPOOCMOCA.

24. 31eKTPOOCMOC U TOK TeyeHHUs, 3eKTpodopes 1 3ddekT JlopHa Kak NpuMepbl NepeKpECTHBIX 3P PeKTOB TEPMOAMHAMUKU HEPABHOBECHBIX
IIPOLECCOB.

25. dNIeKTPOKHHeTHYeCKHe AABJIeHUs KaK IpUMep NPUJIO0XKEeHHA COOTHOIIeHHUA B3auMHoCcTH OH3arepa.

26. TepMoAMHAMUYECKH YCTOWYMBBIE (JIMOQHUIIbHBIE) AUCIIepCHbIEe CUCTEeMbL. TepMoAMHaMHUKa CaMONIPOM3BOJIbHOIO AUCIIeprupoBaHud 1o Pe6uH-
Aepy-Llykuny.

27. Mune1006pa3oBaHye B BOJHBIX M HEBOAHBIX CpeJiaX, TepMOAMHAMKUKA MHULe/JI000pa30oBaHUA.

28. Muuessioo6pa3oBaHue U COOOUIN3ALMS B IPSIMbIX U 060paTHBIX MUIlEJ/IaX.

29. Knaccudukanyss MUKPO3IMYJIbCHUU 10 BUH30DY.

30. 3aBUCUMOCTb NPOBOJUMOCTH AUCIIEPCHOM CUCTEMBI OT KOHLIEHTPALMK NPOBOAALLeH pa3bl BOJIU3U NEPKOJIALUOHHOIO Iepexo/a.
31.YeM oT/1M4YaKOTCA MPOLECCHl TOMOTEHHOU U reTepOreHHOM HyKJeanuu?

32. OT KaKUX NapaMeTpPOB 3aBUCUT PaiUyC KPUTHUYECKOTO0 3apo/bllia HOBOU ¢a3bl?

33. Kakue cuiibl IeMCTBYIOT Ha cpepuyecKyto YacTULY AMCIeEPCHOM da3bl NpU e€ 0ceJaHUU B AUCIIEPCUOHHOM cpefe?
34. BpoyHOBCKOe IBMXKEHUE B JJUCIIEPCHBIX CUCTEMAX, TeopUs JUHIITeMHa-CMOJIyXOBCKOTrO.

35. BpoyHOBCKHe iBMXKeHHe KaK IPUMep IPOCTOro CAy4yalhHoro npotecca, o6J1aarmlero ¢ppakTajbHbIMU CBOMCTBAMM.
36. OnpeneseHre pa3MepoB YaCTHUI] METOL0M CeIUMEHTALMOHHOI0 aHa/I13a.

37. [Ipu4yuHBI paccessHUA CBeTa B AUCIIEPCHBIX CUCTEMAX.

38. Yci0BUA NPpUMEHUMMOCTH 3aKOHa Pasies /151 onpefiesieHUs1 pa3MepoB YacCTHULL UCIIepCHOM dasbl.

39. YeM pasnnyaroTcs MeTOAbI HedpeJOMEeTPUN U TYPOUJUMETPUN?

40. YcioBue ceJUMEHTALMOHHON YCTOMYUBOCTH JUCIIEPCHBIX CACTEM.

41. dmysnbcuu. MeTo/ibl olipe/iesieHs TUIa 3MyJibcuil. O6paleHue pa3 B IMYJIbCUSX.

42. HazoBuTe GpaKTOPHI CTAOMIN3ALMU AUCTIEPCHBIX CUCTEM.

43. OCHOBHBbIE CTaiMM KOATYJIALMH 30J1eM 10/, IeICTBUEM 3JIeKTPOJIMTOB.

44. [Ipyu4rHbI BO3HUKHOBEHUS PAaCKJIMHUBAIOLIETO aBJIeHMUS.

45. MoJsiekyiipHas U 3JIEKTPOCTaTUYeCKas COCTABJIAOLIMEe PACKJIVNHUBAIOLLEr0 JaBJIeHHU.

46. YcioBue KoaryJIaLMU CUJIBHO- U CJ1a00 3apsKeHHBIX 30J1eM 10/, JeMCTBUEM 3JIEKTPOJIUTA.

47. Ctabunsanus AUCIEPCHBIX CUCTEM NIPU 06pa30BaHUU CTPYKTYPHO-MEXaHUYECKOTro 6apbepa.

48. Tunbl KOHTAKTOB, BOSHUKAIIIMX IPU 00pa30BaHUU IPOCTPAHCTBEHHBIX CTPYKTYP B JUCIIEPCHBIX CUCTEMaX.

49. KoarysisinimoHHble CTPYKTYyphI. [Ipuposa koHTakTOB. TUKCOTpONUS.

50. lucnepcHble CTPYKTYpPBI € pa30BbIMU KOHTAKTaMH, UX 06pa30BaHMe U MeXaHUYeCcKHe CBOMCTBA.
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51. Peosiornyeckue cBOMCTBAa CBOOOJHOAMCIIEPCHBIX CUCTEM.

52. llosiHas peosioruyeckast KpUBasi CBI3HOIUCIIEPCHOM CUCTEMBI C KOAryJsIliMOHHBIM TUIIOM KOHTAKTOB.

53. JlaiiTe onpenenenue appekta Pebungepa.

54. HazoBute popmbl nposiBaeHus apdpekra Pebrungepa.

55. YcnoBue I'm66ca-CmuTa. Posib Mexx3epeHHOT0 CMauMBaHUS B U3MEHEHUU PEO0JIOTUYECKUX U MTPOYHOCTHBIX CBOMCTB TBEPABIX TEJI.
56. OT KaKUX MapaMeTpoB 3aBUCHUT popMa U CTeleHb U3MEeHEeHUs MeXaHUYeCKHUX XapaKTePUCTHUK TBEPAOro Tesa?

[lepeyeHb BOMPOCOB K 3K3aMeHY

1. luciepcHble CUCTEMBI: KJAacCUPUKaALMU, KOJIMYeCTBEHHbIE XapaKTePUCTUKHU.

2. BpoyHoBckoe ABMKeHMe U AU y3us B JUCIEPCHBIX CUCTEMAX.

3. OnTHhyYecKkre CBOMCTBA JUCIIEPCHBIX CUCTEM. YpaBHeHHUe Pasies U yc10BUA ero NpuMeHUMOCTU. ONTUYeCcKre MeTO/bl UCCIeJOBAaHUSA JUCIIePCHBIX
CUCTEM.

4.YpenbHas cBO6OHAsA TOBEPXHOCTHAs 3HEPrys (I0BEPXHOCTHOE HaTsXKeHre) IpaHUIbl paszea ¢as :KUJKoCTb/ra3. MeTo U36bITOYHBIX Tep-
MoJIMHaMU4ecKux BeJnuuH (['nu66c).

5. YpenbHble U36bITOYHbIE TEPMOJAMHAMUYeCKHE QYHKIIMU TIOBEPXHOCTHOIO CJI0S; BJAUsIHUE TeMIlepaTypbl. KpuTHyeckas TemnepaTypa.

6. MexxMoJieKyJIspHble B3auMoelcTBus (noteHyuan JlenHapa-/ZlxoHca). 0co6eHHOCTH AMCIIEPCUOHHbBIX B3aUMO/JeHCTBUM.

7. OcHOBBI TeopuH ze-Bypa - 'amakepa. JHeprus B3auMoJiecTBUA ABYyX Makpodas, pa3ziejieHHbIX 3a30p0oM (B pacyeTe Ha eJMHUILY IJIOIA/H).
KoncranTa 'amakepa.

8. JHeprus B3auMoAeNCTBUS [BYX Makpodas, pa3/ie/ieHHbIX TOHKOU KU/ KOW NPOCJOUKOH (B pacueTe Ha eAMHULY Iouiaau ). CoKHast KOHCTAHTa
['amakepa

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

10. [ToBepxHOCTB paszesia MexAy KOHJeHCUPOBAaHHBIMHU $a3aMu B IBYXKOMIIOHEHTHBIX cucTeMax. PaboTa ajresuy, MexxdpasHoe HaTsKeHUe, UX
JIMCIIepCUOHHAs U HeJUCIIepCUOHHAas cocTaBsAwye. [I[paBuno AHTOHOBA. YpaBHeHUe Jpxupudanko u 'yaa.

11. KpaeBou yros cMauynuBaHus. BeiBoj ypaBHeHus lOHra. TepmMmoguHaMuyeckre yCJa0BUS CMa4YMBaHUs, HeCMa4MBaHUSA U pacTeKaHUS.

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

13. UsbuparesnbHOe cMayuBaHue. ['napoduabHble U THAPOGOOHbIE TOBEPXHOCTU TBEPABIX TeJl. Y/esbHas TeNJoTa CMauMBaHUsA KaK KOJUYeCT-
BeHHas XapaKTepUCTHUKA TMAPOPUIBbHOCTH U T'HAPOGOOHOCTH TBEPBIX TeJ U TOPOILKOB.

14. KanuisgpHele siBjaeHUs. KanuisspHoe aaBiieHue. BeiBoJ ypaBHeHus OHra-Jlansnaca.

15. KanuiisapHoe NoAHATHE )XUAKOCTH, ypaBHeHUe JKlopeHa, KanuJuIsspHast NOCTOsIHHAsA )XUAKOCTU. KanuansapHble 3¢ PeKThl B ) KUAKUX MEHUCKaX
MeX/ly YaCTHLIaMHU.

16. 3aBUCUMOCTD JaBJIEHUSI HACBILEHHOTO Mapa OT KPUBU3HbI IOBEPXHOCTHU XKUAKOCTU. 3ak0H ToMcoHa (KesnbBUHA) U ero ciecTBUS.
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17. OcHOBHbIE METO/bl U3MEPEHHS TOBEPXHOCTHOTO U MeX($a3HOI'0 HAaTsKeHUsI )KUAKocTel. CTaTuYecKue, oJyCcTaTUYeCKUe U JUHaMHUYeCKUe
METO/Ibl.

18. MeToab! onpesiesieHNs YAeJbHOU CBOOOJHON IOBEPXHOCTHOW 3HEPTUHX TBEP/bIX TeJl.

19. Ancop6buys Ha rpaHUle pasjesia XXUJKoCTb/Bo3ayx. BbiBoJ ypaBHeHUs1 [166ca A5 AByXPpa3HOW JBYXKOMIIOHEHTHOW CUCTEMBI.

20. 3aBMCUMOCTb NOBEPXHOCTHOTO HATSI?)KEHUSI BOJHBIX PACTBOPOB OT KOHLIEHTPALUX TOBEPXHOCTHO-aKTUBHBIX U MOBEPXHOCTHO-UHAKTUBHbIX
BeulecTB. [loHATHE 0 TOBEPXHOCTHOW aKTUBHOCTH. OTHOCUTE/IbHOCTDb NOHATHUSA «IIOBEPXHOCTHASA aKTUBHOCTbY.

21. OMnupuveckoe ypaBHeHUe LIIUIIKOBCKOTO U TeopeTHYeCKOe 060CHOBaHUE GU3UUECKOT0 CMbIC/IA €r0 KOHCTAHT.

22.YpaBHeHue JlenrmMiopa. CTpoeHure aJCOpOIIMOHHBIX MOHOCI0eB pacTBOpUMbIX [IAB. PacyeT pasmepoB Mosieky.1 [1AB.

23. IIpaBuJio [lrokno-Tpay6e, ero akciepuMeHTaJbHOE OATBEPKAEHUE U TeOpeTUYeCKOe 000CHOBaHUE.

24. TepmoguHaMuKa aficopbuuu [1AB 13 BogHBIX pacTBOPOB, THAPOGOOHBIN 3D PeKT.

25. Apcop6uus [IAB u3 pacTBOpoB Ha NOBEPXHOCTH TBePABIX TeJl. [[paBU/Io ypaBHHMBaHUs NoJisipHOCTeN PebuHaepa. Moaudunupytoiee JerlcTBUE
[TAB: rugpodunmuzanus v ruapodobusanys TBepA0l NOBEPXHOCTH.

26. MoHocsiou HepacTBopuMbIX [IAB Ha rpaHulie paszesa Boja/Bo3ayx; Becbl JIanrMopa. U30TepMbl ABYXMEPHOT 0 AaBJeHHs. YpaBHEHHUS COCTOS-
HUA MOHOCJI0eB. [lieHku JIsurMmopa-biogpKeTT.

27. Knaccudpukanus I[1AB. [TousiTue o ruipodunbHo-aunopunbHoM 6anance (I'J1B).

28. CamonpounsBoJIbHOE Aucnepruposanue Makpodas. Kpurepuit Pedbunzepa-llyknHa. [I[pumeps! TepMoAMHAMUY€CKHA YCTOWYMBBIX JUCIEPCHBIX
CUCTEM.

29. Camoopranuzanus [1AB B BogHbIX pacTBopax. KpuTuueckast KOHIeHTpanus MmuleanooopasoBanus (KKM), meTo/bl ee onpenenenus. Pakrto-
pbl, Baugwlue Ha KKM.

30. /IBoitHas pazoBas guarpamma AJjs cucteMbl noHoreHHOe [1AB - Boza. Touka KpadTa. CBo60oHas sHeprusi [M66ca Muneioobpa3zoBaHus AJs
voHoreHHbIX [IAB. T'uapodo6HbIi 3¢ PeKT npu Mules10o06pasoBanuu [1AB B BoAgHBIX pacTBOpax.

31. Touka noMyTHeHUS AJ1s1 BOAHBIX pacTBOPOB HenoHOTeHHbIX [IAB. CBo60Has1 sHeprus [M66ca MuLie/1710060pa3oBaHus A1 HeMoHoreHHbIX [1AB.
'uapodo6HbIi 3dpdekT npu MulenoobpazoBanuu [IAB B BoJHBIX pacTBOpax.

32. MuuensioobpasoBaHre B HEMOJISIPHBIX CpejlaX; MexaHUu3M camoopranudauuu [1AB. Costobunrsanus.

33. Corobuinsanus B BOAHBIX MULEJIIPHbIX pacTBopax [IAB. TepMmorHaMuKa coto6Uan3anuu, riipoGooHbIi 9 PeKT.

34. Mukpoamyabcuu. Knaccudpukanus no Bunsopy.

35. /IBoiiHOM astekTpudeckuit cioi ([3C), npudrHbI ero o6pasoBaHus. PazBuTue npejcraBiaeHudt o ctpoenuu J3C.

36. Teopus cTpoeHHUSA JBOWHOI0 3/1eKTpHUdeckoro cos 1no 'yu-Yenmeny. Ypasaenue [lyaccona-bosbiiMaHa, pe3yibTaTel ero UHTETPUPOBAHUA
JUJ1S1 €J1a60- ¥ CUJIBHO 3apS>KeHHBIX TIOBEPXHOCTEN

37. dNIeKTPOKUHETHUYeCKHE SIBJIEHUS: 3JIeKTpodopes, 371eKTPOOCMOC, MOTEHIMAJIbI TEYEHHUS U 0CelaHUs. JJIEKTPOKHHETHYECKHUU oTeHIMaJl; rpa-
HUIA CKOJIbKeHUs. BbiBoJ, ypaBHeHUs ['esibMroJibia-CMOJIyX0OBCKOTO.

38. Bausinue unauddepeHTHbIX U HeMHAMPPEPEHTHBIX 3JIEKTPOJUTOB Ha cTpoeHue /[[IC U Ha 3/IeKTPOKUHEeTHYeCcKU i noTeHnyant. [lepesapsiaka
MOBEPXHOCTH.

39. 3aKOHOMEpPHOCTU UOHHOT'0 0OMeHa MeX/y ABOUHBIM CJ10€M U 00'bEMOM pacTBOpa. YpaBHeHHe HUKOJIBCKOTO; INOTPONHBIE PAJDI.
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40. KoHZieHcalMOHHbIE MeTO/AbI OJyYeHUs TMO0POOHBIX AUCTIEPCHBIX CUCTEM. 3aBUCUMOCTb paboThbl 06pa30BaHUs 3apoAblilieil HOBOU ¢a3bl OT
MeTacTabUJIbHOCTHU UCXO4HOH da3bl. PaboTa 06pa3oBaHUsA KPUTUYECKOTO 3apO0/iblllia MPU Pa3IUYHbIX (pa30BbIX TEPEX0aX.

41.TeTeporeHHoe o6pa3oBaHye 3apopbllieil HOBOM $asbl: BJAUSAHME CMAaUUMBaHUs U 11€POXOBATOCTU TIOBEPXHOCTH Ha MPOLLECC HYKJIeal UK.

42. ArperaTuBHasl U ceiUMEHTAMOHHAs YCTONYUBOCTb JIMOPOOHBIX JUCIEPCHBIX cUcTeM. [Iponiecchl noTepU arperaTUBHONW YCTOMUYUBOCTHU AU C-
IIepCHBIX CUCTEM, U3MeHeHUe 3Hepruu ['esbMrosbua.

43. CenuMeHTalMOHHO-AM P PYy3HOHHOE paBHOBECHE.

44. CefiMMeHTALMOHHBIU aHAJIM3 CYCIIEH3UU U SMYJIbCUMU.

45. Pack/IMHMBaMWOILee JaBJeHUe U ero cocTabJsALe. MoJieKy/isspHas COCTaBJAKLLAA PACKJIMHUBAIOLLEr0 JaBJIeHU [/ CAMMETPUYHBIX U He-
CUMMETPHUYHBIX IIJICHOK.

46. Pack/MHMBaMWILee JaBJeHUE U ero COCTaBJIsAILIMe. DJIeKTPoCcTaTU4YecKasi COCTaBJAIAsA PACKJIMHUBAKOILET0 JaBJIeHUs.

47. Teopusa JJ19O.

48. ®akTOphI arperaTUBHON YCTOMYHUBOCTHU JIMOPOOHBIX JUCIEPCHBIX CUCTEM.

49. [leHbl KaK TUNIMYHbIE TEPMOJUHAMUYECKH HEYCTONUNBBIE AucnepcHble cucTeMbl. KanuisapHele 3dpdekTs! B neHax. CuHepesuc. PakTopsl ar-
peraTuBHOM ycTOM4YMBOCTHU. [lepBUYHbBIE U BTOPUYHBIE (HBIOTOHOBCKHME) YepHble IJIeHKHU. [[puMeHeHue NeH.

50. Omyabcuu. [lonyyeHue v TUNbI aIMyabcui. [IpuHLIMIIBI BbIOOpA aMyabraTopa. @akTopsl arperaTUBHOM ycToiynBocTU. ObpalieHre gpas. IMyJib-
cuu [lvukepuHra.

51. 30/11. 3aKOHOMEPHOCTH KOAryJsilUy rUIp030Jel 3JIeKTPOIUTaMU. IMINupudeckoe npasuJo llynbsue-I'apau u ero TeopeTuyeckoe 060CHOBA-
HUe B paMkax Teopuu JJIPO.

52. 3011. 3aKOHOMEPHOCTH KOAryJIAL MU THAPO30JieH aieKTpoauTaMu. Kputepuit dnsiepcaKopda u ero TeopeTuyeckoe 060CHOBaHHE B paMKax
Teopuu JJIPO. 30HbI KOATYAALMU.

53. O6paTuMocThb npouecca Kkoaryasauuu. [lentusanus. [IceronnoduabHble JUCIEPCHBIE CHUCTEMBI.

54. Bo3HMKHOBEHHE U pa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYP B JUCIEPCHBIX CUCTeMaX. [Ipupoibl KOHTAKTOB MeX/y 4aCTULaMH 06pa3yoLUXCA
cTpykKTyp. KoaryiiiuoHHble CTPYKTYPHI, UX CBOMCTBA.

55. KpucraniusanuoHHble CTPYKTYPbI, IPOLecchl, IpUBOAALME K UX GopMUpOoBaHUI0. CBOMCTBA KPUCTAIIM3ALMOHHBIX CTPYKTYP.

56. I[IpeaMeT peosioruu. OCHOBHbIE PEOJIOTUUECKHE XapaKTEPUCTUKU. JJieMeHTapHble peosioruieckue Mmogeu (I'vka, HetoToHa, Kysiona).

57. Peosiornueckue Mmoaenu bunrama, MakcBesiia u KesbBUHA.

58. Peosiornyeckue CBOMCTBA CBOGOAHOJUCIIEPCHBIX CUCTEM. BiMsiHMe 06'beMHOM 101U AYcriepCHOM $a3bl HA BA3KOCTh (3aKOH JUHIITEHHA).
AHOMa/Ma BA3KOCTH JJIS AUCIIEPCHBIX CUCTEM C aHU30MEeTPUYHbIMU YaCTULLAMH.

59. Peosiornyeckre CBOMCTBA CBA3HOAUCIEPCHBIX (CTPYKTYpPUpPOBaHHbIX) cucTeM. JudpdepennanbHas u addekTuBHasA BA3KOCTH. [losiHas peoJio-
ruyeckasl KpuBas, ee OlKMCaHKWE HAa OCHOBE Pe0JIOTUYeCKUX MO/JleIeH.

60. CBSI3b NIPOYHOCTH U yZieJIbHOM OBEPXHOCTHOW 3HEPTUHU TBEP/bIX TeJ. BeiBoa ypaBHeHus 'puddurca.

61. 3¢ dekT PebuHAEpa, TepMOJMHAMUYECKHE, KUHETHYECKUE U CTPYKTYPHBIE YCI0BUS €ro NPOsIBJIeHUs.
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MeToauyecKue MaTepuasbl A NPOBeJeHUA NPOLeAYP OLleHUBAHUA Pe3y/IbTaTOB 00y4YeHUs
[lIkasa olleHMBAHUS 3HAHUM, yMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J1S1 BCEX AUCLUIIMH (IpUBeJieHa 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 CTPYKTYpPUPOBaHHbIE CdopmupoBaHHbIe cCUCTEMaTUYE-
3HAHUU 3HaHUA CKHe 3HaHUdA
YMmenusa OTcyTcTBHE B nesioM ycnemHoe, HoO He B njesioM ycremHoe, HO coZiepKalliee | YcnelHoe U CUCTeMaTH4YecKoe yMe-
yMeHUuH CUCTeMaTH4yecKoe YMeHHe OTJleJIbHbIE IP06esibl yMeHUe (10- HUe
NyCKaeT HETOYHOCTHU HENIPUHLIUIIU-
aJIbHOTO XapakTepa)
HaBbiku (Biase- | OTcyrcTBUe Ha- | Hanuuue oTAenbHBIX HaBbl- | B niesioMm, cpopMmupoBaHHble HaBbIkY, | ChOpMHUpOBaHHbBIE HABBIKY, IpUMe-
HUS) BBIKOB KOB HO He B aKTUBHOU popMe HsieMble NIPU pelleHUH 33434
PE3YJIbTAT OBYYEHUA ®OPMA OHEHUBAHHUA

1o AUCHUIIMHE (MOAYJII0)

3HaTh: TeopeTHU4eCKHe OCHOBBI I'NIaBHBIX pa3aeJ/ioB KOHHOHAHOﬁ XUMHH: IOBEPXHOCTHLIX SABJIEHUH,
06p3.30BaHI/IH H YCTOﬁqHBOCTH AUCIEPCHBIX CUCTEM, MEXAHU3MOB U SaKOHOMepHOCTeﬁ Imponeccos,
MMPOTEKAKIHNX B 3TUX CUCTEMAX

3HaTb OCHOBHbIE JKCIIEpHUMEHTaJ/JIbHbI€ METOAbI OIIpeaeJIeHUA BarKHeHIIuX KOJIJIOUJHO-XUMHUYIECKHUX
XapaKTEPUCTUK JUCITEPCHBIX CUCTEM: IOBEPXHOCTHBIX, KHHETHYE€CKHUX, 3JIECKTPOKHMHETUYECKHUX, peOo-
JIOTUYECKHX

3HaThb: CIIOCOObI AHAJTUTUYECKOTO ONMHUCAHUS IMOBEPXHOCTHBIX, KHHETUYECKUX, IJIEKTPOKHNHETUYECKHUX,
PEOJIOTHYECKHUX CBOMCTB AUCIIEPCHBIX CUCTEM

MepONpUATHUSA TEKYLEro KOHTPOJIA ycre-

Bae€MOCTH, YCTHbIﬁ OIIPpOC HA 3K3aM€He

YMeTh: GopMyIMpOBaTh HAay4YHble TUNIOTE3bI IPU 00CY>KeHUU JINTEPATYPHBIX U COOCTBEHHBIX JJaH-
HBIX

YMeTsb: BbIOMpPAaTh KOMMYHUKaTUBHO IpUEMJIEMbBIU CTHJIb [1€JI0BOr0 00ILeHHS, UCII0JIb30BaTh HEOO-
XOJIUMBble I3bIKOBbIE CPE/ICTBA, TAKTUKU U CTPATeruu JJis pellleHUs1 KOMMYHHUKaTUBHBIX 3a/ja4 B aKa-
JleMU4ecKo U npo deccroHabHOU chepax

YMeTb: paboTaTh C y4eOHBIMU U HAYYHbIMU TEKCTAMU Pa3HOI'0 YPOBHSA CJI0>KHOCTH, OTBEYAIIIUMU
3a/layaM npodecCUOHaIbHOM AeATeJbHOCTH

MepONpUATHUSA TEKYLEro KOHTPOJIS ycIe-

Bae€MOCTH, YCTHbIﬁ OIIPpOC HA 3K3aM€E€He
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YMeTb: UCII0J1b30BaTh 3HAHUSA, IPUOOPETEHHBIE B KypCe KOJJIOMJHOU XUMHUH, /1 aHAJIU3a U 00'bsAC-
HeHUA MOJYYEeHHbIX 3KCIepUMeHTa/IbHbIX Pe3y/JIbTaTOB

YMeTh: BIOMpATh aJleKBaTHbIE MO/JeJIH JIJIS1 ONIMCAHUA KOJIJIOUJHBIX CUCTEM

YMeTh: OLleHUTh KOPPEKTHOCTb Pe3y/IbTaTOB TEOPETUYECKUX PACYETOB CBOMCTB KOJIJIOUAHBIX CUCTEM
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