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PABOYAA INTPO'PAMMA JUCHUITJIMHBI (MOAYJIA)

KosimonaHaga xuMmusa

YpoBeHb BbICHIET0 0OPAa30BaHMAA:
CnenuaauTeT

HanpaB/ieHHe NOAroTOBKHM (CIenaJbHOCTb):
04.05.01 ®ynaamMeHTasbHas U IPUKJIaJHAS XUMUS
HanpasienHocts (mpo¢uis) OIIOIIL:

AHasnuTUYeckasad  xuMuUd, buoopraHuyeckad XuMUsd, BbICOKOMOJIEKy/IApHbIE
coenuHeHnus, KossongHasa xumus, JlazepHas xuMus, MeauniuHCKass XMMHUS U TOHKHAHN
OpraHU4YecKUH CHUHTE3, HaHo6uoMaTepuaJibl U HAaHOOHOTEXHOJIOTHH,
Heopranuueckass xumus, Hedrexumusa, Opranudeckas xumus, Paauoxumus,
®dusnueckas xumus, DyHJaMeHTa/JbHas W NpPUKJIAJHAS 3SH3UMOJIOTHUS, XUMMS
VOH HBbIX U MOJIEKYJSAPHBIX CUCTEM, XHMHYeCKass KUHeTHKa, XUMUS BBICOKUX
3Hepruuv, XMMUs W TEXHOJIOTHUS BeIleCTB W MaTepuasioB, XMMHUs TBEPAOro TeJa,
JJNIEKTPOXUMUA

dopma 00yyeHu:

O4YHad

Pa6oyas nporpaMmma paccMoTpeHa U 006peHa
Y4ebHO-MeTOAMYECKOU KOMUCCUEN paKyJibTeTa
(mpotokos N7 ot 07.07.2021)

Mocksa 2021



Pabouas mporpaMma JUCLUUIIMHBI pa3paboTaHa B COOTBETCTBUHM C CAMOCTOSITENbHO yCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) pasa peannsyeMbIX OCHOBHBIX
npodeccruoHaIbHbIX 06pa30BaTebHbIX MPOTPaMM BhICLIET0 0Opa30BaHUs MO HAMPaBJIEHUIO
noarotoBku/cnenuanbHocTU 04.05.01 «dyHaMeHTasbHass W NpPUKIIaJHAsA XUMUA» (Mpo-

rpaMMa clierjMajauTeTa), yTBepxkAeHHoro npukasom MI'Y ot 29 nekabpsa 2018 roga Ne 1770.

l'op (roxbl) npreMa Ha ob6yyenue 2019/2020, 2020/2021, 2021/2022



1.MecTo aucyuniunel (MoayJs) B ctpyktype OOII: 6a3oBas yactb OO0II, 610k X/I, Moayb «KosiongHas xuMus» (Tpaektopus: 11 rpynmna)

2. [lnaHupyeMblie pe3yibTaTbl 00y4YeHUs MO0 JUCHUIJIMHE (MOAYJII0), COOTHECEHHBIE C IIJIAHUPYEMbIMU pe3yJibTaTaMH 0CBOEHUsI 00pa30BaTebHOMN
nporpaMMbl (KOMIETEHIIUSIMHU BbITYCKHUKOB). COOTBETCTBUE Pe3yJIbTAaTOB 00ydeHHUs 1o JaHHoMy ayeMeHTy OIIOII pesysbTatam ocBoeHus OITOIT

ykasaHo B 061el xapaktepuctuke OIOII

KomnereHnusa

I/IH,Z[I/IKaTopbl AOCTHXKECHHUA

IlnaHupyeMble pe3y ibTaTbl 00y4YeHHUA N0 JM CLYUILIH-
He (MoayJ110)

YK-1.C Cnoco6eH ¢opMyIMpoBaTh HAYYHO
060CHOBaHHbIe TUIIOTE3bI, CO3/jaBaTh Teope-
TUYEeCKHe MOJIeJIU SIBJIEHUH U NPOLIECCOB,
INPUMEHSITb MeTO/I0JIOTHI0 HAYYHOI'0 T03Ha
HUA B IpodeCcCUOHANIBHON [1eATeIbHOCTH

YK-1.C.2 ®opmynupyeT Hay4YHO
060CHOBAaHHbIe TUIIOTE3bI, CO3/]AeT
TeopeTUYeCKHe MOJIe/U sIBJIEHUH U
IPOLIECCOB

YMeTb: popMyIMpOBaTh HayuyHble TMIIOTE3bI IPU 0OCYKAEHUU
JINTePaTYPHBIX U COOCTBEHHBIX JAHHBIX

YK-6.C Cnoco6eH NpUMeHSATb COBPEMEHHbIE
KOMMYHHUKATHUBHbBIE TEXHOJIOTUH, B TOM YUC-
Jle HAa UHOCTPaHHOM fI3bIKe (MHOCTPaHHBIX
s13blKax), [IJIs1 aKaZleMU4€eCKOTo U podec-
CUOHAJIBHOTO B3aUMO/|€eCTBUA

YK-6.C.2. OcyecTBsieT IMCbMEH-
HYI0 U YCTHYIO0 KOMMYHHUKALMIO HAa
PYCCKOM U UHOCTPaHHOM fI3bIKE B
npodeccruoHasbHOU chepe

YMeTh: BbIOMpPaTh KOMMYHUKAaTHBHO IpHeMJIEMbIN CTUJIb Jie-
JIOBOT'0 OOLIeHM, UCII0JIb30BaTh HEOOX04MMble S3bIKOBbIE
CPeACTBa, TAKTUKU U CTPATETUU JIs pellleHUs] KOMMYHUKATHUB-
HbIX 33/]a4 B aKaJIeMUYeCKOM 1 podeccuoHalbHOM chepax

YK-6.C.5. PaboTaeT c TekcTaMHu pa3
HOT'0 YPOBHS CJIO’)KHOCTH, OTBeYalo-
IMMU 33/la4aM NpodeccuoHaNbHON
JlesITeJIbHOCTU

YMeTb: paboTaTh C y4eOHBIMU U HAYYHBIMU TEKCTAMU Pa3HOI0
YPOBHS CJI0KHOCTH, OTBEYAIIIUX 33/jlauaM MpodecCHoHaTbHON
JlesITeJIbHOCTU

OIIK-1.C. Cnoco6eH peliaTb COBpeEMEHHbIE
npo6JieMbl GyHAaMeHTaJTbHOU U IPUKJIA]-
HOW XMMUH, UCNI0JIb3Y$Sl METO0JI0THUI0 Hay4-
HOT'0 MOAX0/ia U cucTeMy QyH/IaMeHTaIbHbIX
XUMUYECKUX MOHSTHUUN U 3aKOHOB

OIIK-1.C.1. BocnpunuMaeT uHdpop-
Mal U0 XUMHUUECKOTO COZepKaHus,
CUCTEMATHU3UPYET U aHAJIU3UPYET €€,
OLleHMBAET aKTyaJIbHOCThb U CTENEeHb
HOBH3HBI JJaHHBIX

3HaTh: TeOpeTHUYECKUE OCHOBBI IJIaBHBIX Pa3/iesI0B KOJIJIOUJ-
HOU XMMUU: IOBEPXHOCTHBIX SIBJI€HUH, 060pa30BaHUs U YCTOM-
YMBOCTHU JUCIIEPCHBIX CUCTEM, MEXaHU3MOB U 3aKOHOMEPHO-
CTeH NpPOoLeccoB, NPOTEKAILHUX B 3TUX CUCTEMAX

YMeTh: UCN0/1b30BaTh 3HAaHUS, IpUOOpeTeHHbIE B Kypce KOJI-
JIOUJTHON XMMMUH, [IJI1 aHA/IU3A U 00'bSICHEHHUA NOJTy4YeHHBIX IKC-
NepUMEeHTa/IbHbIX Pe3y/JbTaTOB

OIIK-2.C. CnocobeH NpoBOAUTb XUMHUYECKUU
9KCIIEpUMEHT C COOJII0eHueM HOpM 6e30-
NacHOro 06paleHus C XMMUYeCKMMH MaTe-
prasiaMy, a/leKBaTHO OLleHWBasl BO3MOXXHbIe
PUCKH C yYeTOM CBOWCTB BelleCTB

OIIK-2.C.1. PaboTaeT c XUMUYECKU-
MM BellleCTBaMHU C COOJIIOJeHUEM
HOPM TeXHUKH 6€30MaCHOCTH

3HaTh: OCHOBHbIE 3KCIIeprUMeEHTaJIbHbI€ ME€TOJbI OllpeJeJIEeHHUA
BaXKHEMIIUX KOJVIOUAHO-XMMHUYECKHUX XapaKTEePUCTHUK JUC-
[MEePCHBIX CUCTEM: IOBEPXHOCTHLIX, KHHETHUYE€CKHUX, 3JIEKTPOKH-
HEeTHUY€CKHUX, peOoJIOTHYECKHUX
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OIIK-4.C. Cnocob6eH co3aBaTh MaTeMaTHye-
CKue Mojiesiv npodeccuoHaIbHbIX 33/aY,
VYU ThIBATh OTPAHUYEHUS U TPAHUIIbI IPU-
MEHUMOCTH MO/iesiel], UHTEPNPETHUPOBATh
N0JIyYeHHblE MaTeMaTHU4YECKUE PE3YIbTaThl

OIIK-4.C.1 [IpenJsiaraetT MaTeMaTuye-
ckue U (U1n) prusudyeckre MoJienu
XUMHUYEeCKHUX MPOLeCCOB

3HaThb: CIOCOObI AHAJIUTUYECKOTO ONMCAHUS TOBEPXHOCTHBIX,
KUHETHUYECKUX, 3JIEKTPOKHUHETUUECKHUX, PE0JIOTUYECKUX
CBOWCTB AWCIEPCHBIX CUCTEM

YMeTb: BbIOUPATh aileKBaTHbIE MO/JIE/IU [1JIs1 OIMCAaHUS KOJIJIO-
UJHBbIX CUCTEM

OIIK-5.C. CnocoGHOCTB HMCI0JIb30BaTh CO-
BpeMeHHbIe pacieTHO-TeOpeTHIECKHE Me-
TO/Ibl U3y4YeHHsI CBOMCTB BellleCTB U Mpoliec-
COB C UX y4aCTHeM NIPU pelieHruH npodec-
CHOHAJIbHBIX 32124

OIIK-5.C.2. CuctemaTU3UpyeT U aHa-
JINBUPYET pe3yJibTaThbl TEOPETHUYE-
CKHMX pacuyeTOB CBOVCTB BellleCTB U
MaTepHaJsoB

YmeTn: OLEHHUTb KOPPEKTHOCTDb PE3YJIbTATOB TEOPETUIECKUX
pac4yeToB CBOMCTB KOJIJIOMJHBbIX CUCTEM

3. 06'beM AUCHUIIIMHBI (MOAYJIA) B 3a4eTHBIX eJUHULAX C yKa3aHUEM KOJIMYeCTBa aKaJleMUYeCKUX UM aCTPOHOMUYECKHUX 4acoB, Bbl/leJIeHHbIX Ha
KOHTAKTHYI0 paboTy 00y4aloluxcs C penojaBaTesieM (0 BUJaM y4eOHbIX 3aHATHI) U Ha CAMOCTOSATENbHYI0 pab0Ty 00y4aloIIuXCs:

06Bem ducyunauHbl (Modyas) cocmasasiem 3 3a4uemHblx eduHuybl, ece2o 108 uacos, uz komopwix 60 yacos cocmas1siem KOHmMakmuas paboma cmy-
denma c npenodasamesem (36 yacos 3aHsMus 1eKYUOHHO20 muna, 18 uacos - 3aHsIMus1 ceMuHapckozo muna, 2 yaca — 2pynnogsle KoHcyasmayuu, 4
uaca - npomencymouHbslli KOHmpo/b ycnegaemocmu), 48 wacoe cocmasasiem camocmosimeavbHas paboma cmyodeHma.

4. Bxo/iHble TpeOOBaHHS AJ1s1 OCBOEHUS AUCHHUIIMHBI (MOAYJIs), IpeABapUTe/bHbIE YCI0BUS.

151 Toro 4To6bl OopMUPOBAHUE JAHHOW KOMIIETEHIIMU ObIJI0O BO3MOXXHO, 00y4YalIIMICA JOKEeH

3HATb: OCHOBbI MAaTeéMaTHU4Y€CKOI'O aHAJIN34, HeopI‘aHI/IquKOf/’I, OpFaHI/I‘JECKOﬁ H Cl)I/ISI/I‘IeCKOI‘/JI XHMUU B 00'beMe COOTBETCTBYHOLINX KYpPCOB Xumuye-

ckoro ¢pakyabTeTa MI'Y;

yMeTb: GOpPMYJIUPOBATh U pelllaTh KOHKPETHBIE 33/1a4M HA OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH, YCBOEHHBIX B Pa3IMYHBIX KypcaX; M0JIy4yaThb IKC-
IlepYMeHTa/IbHbIe JaHHble, IPOBOJAUTb UX MaTeMaTHUeCKYI0 06paboTKy, 060611aTh NoJyYeHHble pe3y/bTaThl;

BJIaJleTh: pacieTHbIMU METOJAMU pelleHUs] XMMUYECKUX 3a/lay, HaBbIKaMU MPOBeIeHHS XMMHUYECKOr0 3KCIEPUMEHTA C UCIOJIb30BaHUEM U3Me-
pUTEIbHBIX NTPUOOPOB, HABBIKAMH MOKUCKA HEOOXOAUMBIX JAHHBIX B OTKPBIThIX UCTOYHUKAX (B TOM YHCJie, B UHPOPMAILMOHHBIX Oa3aX JaHHbIX).

5. CoziepkaHue AUCHHUIIMHBI (MOAYJIs1), CTPYKTYPUPOBaHHOE 110 TeMaM

JIUHBI (MOAYJIf),

dopMa NPOMeKVTOYHOH aTTecra-

HauMeHoOBaHMe M KpaTKoe cojep- | Bcero
»KaHUe pa3jesioB U TeM AUCI M- (4acsi)

B ToMm uucie

N3 HUX

KoHTaKkTHas pa6oTta (pa6oTa BO B3aMMOJeMCTBMH C Ipeno- | CamocTrosATebHas1 pado-
JilaBaTeJsieM),

4Yacel Ta 00y4aUierocs, 4achl
U3 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
CJel0BaHUs 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

CopeprkaHue pas3/iesioB

BBesienue

[IpeaMeT KoLIOUAHON XUMUU. OO'BEKTHI KOJIJIOUAHOW XMMUU. YHUBEPCAJIbHOCTb JJUCIIEPCHOT'0 COCTOSIHUSA BELIECT-
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 fABJIeHUU. [loBepXHOCTHAsA 3Heprusa U MeXXMoJleKyJIApHble B3auMoencTBus. CocTaB/A0LIMe NOBEPXHOCTHbIX
CUJL

KpaeBo#i yroJs1. YpaBHeHnue OHra. ®pakranbHble noBepxHOCcTH. CynepruZipodpobHble moBepxHOCTU. KanuisspHble
sBJIeHUs. 3aKoH Jlamiaca.

Ancopbuuda. YpaBHeHue agcopouuu ['no6ca. [loBepXHOCTHO-aKTHUBHbIE U IOBEPXHOCTHO-MHAKTUBHBIE BelleCTBa.
YpaBHeHHUd cOCTOSAHUSA MOHOCJ105. Pa3oBble nepexo/ bl B MOHOCA04X. [IneHku JleHrmMiopa-baomxeTT.
JJIEKTPONOBEPXHOCTHLIE ABJIEHUA B JUCIIEPCHBIX CUCTEMaX. JJIEKTPOKUHETHYeCKHe AABJIeHUA. YpaBHeHUe ['esibM-
rosbua-CMoJIyX0BCKOI 0

[lonydyeHue, cBOMCTBA U
MeTO/Ibl UCC/IeL0BaHUSI
JIUCIIEPCHBIX CUCTEM

[Tonyyenue gucnepcHbIX cucTeM. JInopuabHbIe U TMOPOOHDBIE CUCTEMBI. Y CI0BHE CAaMONPOU3BOJIBHOTO AUCTIEPTH-
poBaHus. Muue/IsipHble pacTBOpbL. KpuTHyeckas KOHIeHTpaLus MULles1006pa3oBaHusl. MuLe//ibl © HAHOTEXHO-
soruu. Jluodpo6Hble cucTeMbl. MeTacTabuIbHbIE COCTOSIHUSA. KpuTHyeckue 3apoabliuy. TepMoAHAMUYeCKasi TeOo-
pus 06pa3oBaHUsI HOBOU ¢asbl (o ['n66cy-PonbMepy). MosieKyisipHO-KMHETUYECKUE U ONITHUYECKHE CBOMCTBA AMC-
NepPCHBIX CUCTEM; METO/ bl IUCIIEPCUOHHOTO aHaJIn3a

YcTOMYUBOCTD U 3BOJIOLUS
JIUCIIEPCHBIX CUCTEM

CeauMeHTaAlMOHHASA U arperaTuBHas yCTOUUMBOCTDb AUCIEPCHBIX cucTeM. KuHeTurka koaryisauud. PakTopbl cTabU-
JIU3allMU KOJJIOUJIHBIX CUCTeM. Pack/iinHUBamw1ee JaBieHue, ero coctasistouye. Teopus JJIPO0. Koaryasanus 3oseit
3JIeKTPOoJIMTaMU. CTPYKTYpPHO-MexXaHU4YeCKUU 6apbep. A3po30J1H. [leHbl. IMyJIbCUH.

OcHoBbI GpU3UKO-
XMMHUYEeCKON MeXaHHUKHU

CTpykTypoobpa3oBaHHUe B AUCIEPCHBIX cucTeMaX. PopMUpOBaHHUe NPOCTPAHCTBEHHBIX CTPYKTYP B IUCIEPCHBIX CH-
creMax. Peosioruyeckue cBoicTBa JuclepcHbIX cucTeM. PU3MKO-XMMUYeCKUe sIBJeHUs B Ipoleccax gedopManuu u
paspyueHusi TBEép/bIx Tes. IddekT PebuHaepa

6. 06pa3oBaTe/ibHbIe TEXHOJIOTUH:
-UCII0JIb30BaHUe CPe/iCTB JUCTAaHLIUOHHOT'0 CONMPOBOXK/IEHUS y4eOHOT0 NPOLecca;
-npenojaBaHue AUCLUILJINH B OopMe aBTOPCKUX KYPCOB 10 MporpaMMaM, COCTaBJIEHHBIM Ha OCHOBE pe3y/IbTaTOB UCC/IeJ0OBAaHUN HAYUHBIX LIKOJI

MI'Y.

7. Y4eb6HO-MeToAuYeCKre MaTepHrasbl /11 CAMOCTOSATEbHON paboThl 0 JUCLUIIINHE (MOAYJIIO):
TeMbI /11 caMOCTOATEIbHOIO U3YYEHU:

Bonpocwi k konnokeuymy 1.

v
TThamuIaT rATTATITOATI VMUY ACTIADILLIA NADTATLT T ATTAAD TALUTIA NATLALTLT 1 1TTantr unwaraumd [ [uAmancruLite ATIATAMLT TV FATUITAATDALIIILIA VAaNATrTANTI_
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TUCIUIUTMHAMHY, ¢ (PU3UKOM, OUOIOTHEH, TeONOTHEH, TTOYBOBEACHUEM, METUIIMHON. 3HAYCHNE KOJUIOMAHONW XUMUHU B OXpaHe OKpYKaromei cpensl. Mose-
KYJISIPHO-KMHETUYECKHUE CBOMCTBA JUCIIEPCHBIX cUCcTeM. bpoyHoBckoe nBmkeHue. [lonstue o ppakranbHOl pasmepHocTd. OpakTanbHas CTPYKTypa KOJI-
nouaHbIX yacTull. Auddy3us B KOJUIOMIHBIX CUCTEMAaX; YpaBHeHUE DHHIITEHHAa-CMOIYyXOBCKOTO.

TepMonnHaMuKka MOBEPXHOCTHBIX sABIEHUN. ['panunia pa3zaena ¢a3 KUIKOCTh/Ta3. Y ieiabHas cBOOOIHAs MOBEPXHOCTHAS SHEPrusl (MOBEPXHOCTHOE HATSA-
KeHue). MeTo/bl OnucaHusi TePMOJMHAMUYECKUX CBOIMCTB MOBEPXHOCTU. MeTo/1 M30BITOUHBIX TepMOAMHaMu4eckux BennuuH (I'm66c¢): ¢pusmueckas mo-
BEPXHOCTh pa3pbiBa U TeOMeTpuYeckas pasJeisionias MoBepXHOCTh. [loBepXHOCTHBIE M30BITKM TEPMOJUHAMHYECKUX (YHKIMI: BHYTpEHHEH 3HEpruH,
cBOOOHBIX dHepruit ['nd6ca u ['enpmromnbiia, SHTaIBINK U SHTporMU. OOOCHOBaHKE BHIOOpA T€OMETPUUYECKON pa3/Ieistomeil TOBEPXHOCTH; SIKBUMOJIEKY-
JsipHAasi MOBEPXHOCTh. BiusiHMe TemmepaTypsl Ha MOBEPXHOCTHOE HATSXKEHUE U yIeNbHbIE U30BITOYHBIE TEPMOIUHAMUYECKUE (PYHKIIMU TOBEPXHOCTHOTO
cinosi. Kputnueckast remneparypa. TUIIBI B3aUMOICHCTBUS MEXKAY MOJIEKYJIaMu (aTOMaMH); OCOOEHHOCTH TUCTIEPCUOHHBIX B3aUMOCHCTBHIA. B3anmomeii-
CTBUS B IHUCTIEpCHBIX cucteMax. OcHoBbI Teopun ['amakepa u ae-bypa. DHeprust B3auMoaeCcTBUS IBYX Makpodas, pa3neleHHbIX TOHKUMH TPOCIOUKaMU
pa3nu4HOl npupoasl (B pacuere Ha eauHuny miomanu). Koncranra ['amakepa. CnoxkHas koHcTaHTa ['amakepa. DHeprus B3aumozeiictBus yactul. [lo-
BEPXHOCTh pa3jiesia MeXy KOHJIEHCUPOBAaHHBIMU (pa3amMu B ABYXKOMIIOHEHTHBIX CUCTeMax, Mexda3zHoe HaTskeHue. PaboTsl koresun u aaresuu. Jucnep-
CHOHHAsl U HEAUCIIEPCUOHHAS COCTABJISIOIINE MOBEPXHOCTHOTO M MEX(a3HOrO HATSHKEeHUs, paboT Kore3uu u aaresuu. Ypasnenue JDxupudanko u I'yna.
[IpaBuio AutonoBa. BiusHue Temnepatypsl Ha MexX(pa3zHoe HaTSHKEHHE B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

Bonpocul k konnokeuymy 2.

CmauuBanue u KanwuisipHble siBiieHns. KpaeBoil yron cmauuBanus. BeiBoa ypaBHeHust FOHra. TepMoanHaMuyeckue yCIOBUSl CMAaYMBaHMS, HECMAUYUBaHUS
U pacTekaHus. BiusHue 1mepoxoBaTOCTH U XUMHYECKOW HEOJHOPOIHOCTH TBEPIOM MOBEPXHOCTH Ha cMauuBaHue. ['ucrepesuc cmaunBanusi. Cynepru-
podobubie moBepxHOCcTH. M30MpaTensHoe cMaunBanue. ['unpodunbHbie U ruapodoOHbIe MOBEPXHOCTH TBEPIBIX Tell. Y IeNbHas TeIJIOTa CMauuBaHHs KaK
KOJIMYECTBEHHAs XapaKTepUCTHKA THIPOGUILHOCTH U TUAPOPOOHOCTH TBEPABIX Tel U nopoikos. Kanumispuele sBienus. Kamunspaoe gasnenue. Kpu-
BHU3HA NOBEPXHOCTH; €€ 3HaK. BriBog ypaBHeHus IOnra-Jlamnaca. KannuisspHoe nmogHsATHE XKUAKOCTH, ypaBHeHUE JKIOpeHa, KanWIIspHas MOCTOSIHHAS
xuakoctu. Kanmnspaeie 3¢ ¢GekTsl B KUAKUX MEHHCKaX MEXIy YacTULaMU. 3aBUCUMOCTDH JABJIEHUS HACHIIIEHHOTO Mapa OT KPUBU3HBI MOBEPXHOCTH
xuakoctu. 3akoH KenpBuna. KamwmmnsipHas xoHmeHcarusi. BrnusHue MUCTIEpCHOCTH HA PacTBOPUMOCTH TBepAbIX yacTwil (3akoH ['mbOca-OcrtBanmbaa-
Opeiinuinxa). M3oTepMuyeckas meperoHka B AUCIEPCHBIX cucTeMax. OCHOBHBIE METObl U3MEPEHHS MIOBEPXHOCTHOTO U MEK(a3HOTO HATSHKEHUS KHUJI-
kocteld. CTaTndeckue, MoylycTaTHuecKue U JMHAMUYECKUEe METObl. MeTOo bl Olpe/ieIeHus YAeIbHONH CBOOOAHOM MOBEPXHOCTHOM YHEPIUU TBEPABIX TEI
(1711 HU3KO- ¥ BBICOKODHEPTETUUECKHUX IMTOBEPXHOCTEH).

AncopOrust moBepXHOCTHO-aKTUBHBIX BemiecTB (IIAB) Ha rpanunax pasgena ¢a3 paznuyHON mpUpoAbl. AJCOpOIMS KakK MPOIECC CaMOIPOU3BOIBHOTO
KOHIIEHTPUPOBAHUS Ha TPaHMIIE pazjiena (a3 BELIECTB, CHIDKAIOMUX Mex(a3zHyto 3Hepruro. M30bITOK Macchl KOMIIOHEHTOB B MOBEPXHOCTHOM CJIOE TIO
I'u66cy. Beibop pazpenstomieit mopepxHocTu. BeiBon ypaBHenus ['u60ca st nByxda3Hoii TByXKOMIIOHEHTHON cUCTeMBbI. [I0BEpXHOCTHO-aKTHUBHBIC U T10-
BEPXHOCTHO-MHAKTUBHBIE BEIIECTBA. 3aBUCHMOCTh IOBEPXHOCTHOTO HATSHDKEHHS! BOJIHBIX PACTBOPOB OT KOHIIEHTPALMHM MOBEPXHOCTHO-AaKTUBHBIX M I1O-
BEPXHOCTHO-MHAKTUBHBIX BemlecTB. [loBepXHOCTHAs aKTUBHOCTh. AHaiu3 ypaBHeHUs ['1mOOca B ciydae MOJIOKUTENBHOM M OTpULATETILHON aJCOpOIHH.
OTHOCHUTENBHOCTD TIOHATHS «IIOBEPXHOCTHAsI aKTUBHOCTHY. YpaBHeHue [llumkosckoro. M3orepma aacopomuu [1AB Ha rpanuie Boga/Bo3nyx. CoBmecT-
Hoe pemeHue ypaBHeHuid [ m66ca u [lnmkoBckoro. BeiBoa ypaBHeHust JIeHrMiopa i J0KaIM30BaHHOM afacopOun. AacopOIoHHast aKTUBHOCTh. Du3n-
YECKUM CMBICT KOHCTAHT ypaBHeHus [IIumkoBckoro. CtpoeHue aacopOImoHHbIX MOHOCTOEB pacTBopuMbIX [TAB. Pacuer pasmepoB monekyn [TAB. Bnu-
sHue ctpoeHus monekyn IIAB Ha moBepxHOCTHYIO akTHBHOCTB. IIpaBmiio [rokno-Tpay0e, ero skcrepuMeHTaIbHOE MOATBEPKIACHUE U TEOPETUYECKOE



obocHoBanue. CrannaptHas cBoOoaHas sHeprus ['mdoca ancopOuun. ['unpodoOubIit a3ddexT npu ancopobunu I[TAB U3 BoIHBIX pacTBOPOB. AncCOpOIHs
ITAB Ha mOBEepXHOCTH paszesia HECMEIIMBAIOIIUXCS KUAKOCTeH. Ancopouust [IAB u3 pacTBOpoB Ha MOBEPXHOCTH TBEPABIX Tell. [IpaBuio ypaBHUBaHUS
noJsipHocteit Pebunnepa. Moauduuupyromee aeiicrsue [TAB: runpodunmsanus u ruapodobusanus TBEpIOH NOBEPXHOCTH. YTIPaBIeHUE CMAYUBaHHEM C
nomoinbio [TAB. ®noranus. Hanecennsie MoHOCTOM HepacTBOpuMBIX [TAB Ha rpanunie pasaena Bona/Bo3ayx; Becsl JIanrmropa. [ToBepxHOCTHOE (ABYX-
MepHOe) faBieHue. M30TepMbl IBYXMEPHOTO JaBICHHs. Y PaBHEHUSI COCTOSHUS MOHOCIOEB. OCHOBHBIE THIIBI TUIEHOK: Ta3000pa3HbIe, KUAKOPACTAHYTHIE,
XKuaKue, TBepbie. KonmmuecTBeHHBIE XapaKTepUCTHKN 30TepM cxkatus. [lnenku JIaarmropa-bnomkert. Knaccudukarus oprannyeckux [TAB mo monexy-
JSIPHOMY CTPOCHHUIO (aHMOHHBIE, KATHOHHBIE, HEMOHOTeHHbIe, amdoTepHbie). [Ipupoausie [TAB. JlekapcTBennbie BemecTBa kak [IAB. Tlonsitue o ruapo-
¢dbunpHo-munopunsaoM 6antance (I'JIb) monexyn ITAB. Bo3aeiicteue [TAB Ha okpyxatomryto cpeny. [Ipobiaema 6nopasznaraemoctu [1AB.

Bonpocul k konnoksuymy 3.

TepMmonnnamuyecku ycroitunBbie (TMOGUIbHBIE) AUCTIEPCHBIE cucTeMbl. CaMOIIPOM3BOJIBLHOE TUCIIEPTUPOBaHNE MaKpodas: KpUTEPHl caMOIIPOU3BOIBHO-
ro nucneprupoBanus (mo Pedunaepy-lllykuny). Kputnueckue sMylnbcun Kak TEPMOJIUHAMUYECKH YCTONYHMBBIC TUCTIEPCHBIE CUCTeMbl. OOpa3oBaHUE MHU-
et B BogHbIX pactBopax [IAB. Kputnueckas konmentpanus muremioodpazoBanus (KKM), metonsr ee onpenenenus. 3aBucumoctd KKM ot mmHbI
YTIEBOJOPOAHON TIEMM MOJIEKYJ HEMOHOTeHHBIX W MOoHOTeHHBIX [TAB. JIBoiinas dazoBas auarpamma ans cuctembl noHoreHHoe [TAB — Boma. Touka
Kpadra. Touka momyTHEeHHUs AJ1 BOAHBIX pacTBOpoB HenoHOTeHHBIX [TAB. CBoOoanas sHeprus [ mb06ca Muiienmoo0pa3zoBaHus jisi HOHOTEHHOTO M HEHO-
HorerHoro ITAB. I'mapodo6uslit 3¢ dexr npu munemioodpazoBanuu [IAB B BogHbIX pacTBopax. OCHOBHBIE KOJMYECTBEHHbIE XapaKTEPUCTHUKU MUIIEIIT
MOHOTCHHBIX U HenoHOTeHHBIX [TAB (pa3mMep, uucio arperamuu, CTeneHb HOHU3AIMHU, CTETICHb THaApaTanun). Biusaue konuentpanuu [1AB Ha cTpoenue
Mutes1. JKuIKoKpUCTATHYECKHe CUCcTeMbl. Mulennoo0pa3oBaHrue B HEMOJSIPHBIX cpefax; Mexanu3Mm camoopranu3zanuu [TAB. Comobunuzamnus B Boj-
HBIX pacTBopax muiemuiooopasyromux [TAB. Como0mim3anonHas eMKOCTh MUIIEIIT. TepMoaMHAMHKA COMFOOUTU3aud. MUKPOIMYIIbCHH, YCIOBHS TO-
my4yeHus u cBoiicrBa. Knaccudukauus no Bunzopy. [IpakTuueckue npuiioeHus MULEIUISIPHBIX CUCTEM M MHKPOAMYJIbCUH (B XUMHUHU, HedTea00bIYE, B
MEJIUITUHE).

Bonpocwi k konnokeuymy 4.

TepmoaunamMuuecku HeycToiuuBble (TMOQOOHBIE) nucnepcHble cucTeMbl [lonyuenue JTMOPOOHBIX TUCTIEPCHBIX cUCTeM. JlucrepralioHHbIE METObI,
CBSI3b Pa0OTHI JUCTIEPTUPOBAHUS C MIOBEPXHOCTHOM sHeprueil TBepabix Ten. KonaeHcaunonusle MeToabl. TepMoanHaMyuKa TOMOT€HHOTO0 00pa3oBaHUs 3a-
pozsliielt HoBo# ¢a3bl pu (azoBbIX nepexonax (mo I'n6ocy, @onbmepy). Pabota o6pazoBanus 3apojsiiield HOBOH (a3bl, 3aBUCHMOCTb pa3Mepa KpUTHie-
CKOTO 3apojblllia OT METacTaOMIbHOCTH UCXOHON (ha3bl. PaboTa 00pa3oBaHMs KPUTHUECKOTO 3apoJiblilia MpU KPUCTAIIM3AUU U3 PACTBOPOB U paciuia-
BOB, IIPU KOHJICHCAIIUU TEPECHIIIEHHOTO Mapa, Npu KuneHuu. Kuneruka oOpa3oBaHus U pocTa yacTUIl HOBOW ¢a3el. OnpeneneHne Mexda3zHol dHEPruu
P U3y4EHUHU YacTOTHl 00pa30BaHusl 3apoabliiell HOBOM ¢a3bl. ['eTeporenHoe 3apopiiieo0pa3oBaHue: BIMSHIE CMAaYUBaHUs TIOBEPXHOCTU U €€ LIepOXo-
BaTOCTH Ha paboTy 00pa30BaHuUs YaCTHIl HOBOH (a3bl. MeTOoIbl peryIupoBaHus pa3MepoOB YAaCTHIl B AUCIIEPCHBIX CUCTEMaX.

DNEeKTPONOBEPXHOCTHBIC SIBJICHUS B IUCIIEPCHBIX cHcTeMaX. J[BoiHOMU snekTpuueckuii cioit (JIDC); mpuuuHbl ero o0pa3oBaHus Ha MOBEPXHOCTH pa3jelia
TBEpAas 4acTula — pacTBop 3iekrponura. Mogenu crpoenus J9C. Moaens ninockoro konaeHcaropa (I'enpmronsiy). Teopus ['yu—Henmena. YpaBHeHue
[lyaccona—bonpumana. BinsiHue noteHnmaia TBepAoi MOBEPXHOCTH, KOHIIEHTPALMH 3JIEKTPOJINTA B PACTBOPE U 3apsifia HOHOB HAa U3MEHEHUE MTOTEeHIMana
B 3aBHCHMOCTH OT PacCTOSIHUS OT TOBEPXHOCTH. Posb cneruduieckoi ajacopOuu HOHOB Ha TBepaoi moBepxHocTU. Teopus Iltepra—I'pama. DnexTpo-
KMHETUYECKHUE SIBICHHUS: AJEKTPOdope3, NEKTPOOCMOC, MOTEHIUANBI T€UEHUS U OCelaHUs. DJIEKTPOKMHETUYECKUI MOTEHIMAI; TPAHUIA CKOJIbXECHHUS.
BriBon ypaBHeHus I'enbMronbiia—CMOIyX0BCKOT0. DKCIIEPUMEHTAIBLHOE OIIPEIEICHUE 3JIEKTPOKMHETUUECKOT0 oTeHIHana. [IpakTuueckue npuiioKeHus
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AJIEKTPOKUHETHYECKUX siBIeHUH. BrnusHue nuauddepeHTHhIX 1 HeuHaAupGepeHTHBIX 3eKkTpoauToB Ha ctpoenue [1DC. Ilepesapsnka nosepxHoctu. M30-
JIEKTpUUECKasi TOUKa. 3AKOHOMEPHOCTH HOHHOIO OOMEHa MEeX/y IBOMHBIM CIIOEM U 00bEMOM pacTBOPA NP BBEAECHUU IEKTPOIUTOB. Poib cnienuduye-
CKOM a1cOpOIMH; JTUOTPOTIHBIE Psiibl. IOHHBINH 0OMEH B IPUPOAHBIX KOJUIOUIHBIX CHCTEMaX M TEXHUKE.

Bonpocwi k konnokeuymy 3.

ArperaTuBHas ¥ CEAMMEHTAIIMOHHAS YCTOWYUBOCTHh THO(OOHBIX TUCHIEPCHBIX CUCTEM. MeXaHU3Mbl 3BOJIONUN JUCIIEPCHBIX CHCTEM — KOAryJsius, Koa-
JIECLEHLINsI, U30TepMUYECKas neperonka. M3menenue sHepruu ['enpMroselia B mpoueccax KOAJIECUEHIMH, KOAryasiud U U30TEPMHUYECKON MEpPErOHKH.
PacknunuBaroiiee JaBaeHue 1 €ro cocTapisiomue. MoliekysipHasi COCTaBIISAIONIAs PACKIMHUBAIOLIETO JaBICHUS JJI CAMMETPUUYHBIX U HECUMMETPUYHBIX
IJICHOK. DJIEKTPOCTaTHYECKasi COCTaBIAONIas packiuHuBatomero nasiaeHus. Teopus AJIDO. Dddextsr [m60ca 1 MapaHronu, Ux poib B arperaTuBHOM
YCTOMYMBOCTU TOHKHX IUIEHOK. Poib ruapoanHamuyeckux 3¢(eKToB B yCTOWYMBOCTH IJIEHOK. CTPYKTYpHO-MEeXaHHUYeCKuil Oapbep mo Pebunaepy kak
CWIBbHBIN (pakTOp cTabuiau3anuu aucnepcHbIX cucreM. CelMMEeHTAallMOHHAs YCTOMUMBOCTh JUCHEPCHBIX cucTeM. CBs3b arperaTuBHOM U CeIMMEHTAI[OH-
HOW yCTOWYMBOCTH JTUCTIEPCHBIX cucTeM. CelMMeHTalnoHHO-1u(Py3noHHOEe paBHOBecHe. CeTMMEHTAIIMOHHBIN aHaJIH3.

Paznuunpie Tumbl THO(GOOHBIX AUCTIEPCHBIX cucTeM. Aspo3onm. Kmaccubukarus. MonekyaspHO-KHHETHYECKUE CBOMCTBA a’po30Jieil. DJIEKTPUUECKUE
CBOMCTBa a’3p030Jiel, MPUUYNHBI BO3ZHUKHOBEHUS 3apsjia HA MOBEPXHOCTH yacTull. [IpakThueckoe MCMOIb30BaHUE a’po30ieil. A3p0o30au U OXpaHa OKpY-
xaromei cpenpl. [lenbr. Knaccudukanus u crpoerue neH. Kpatnocts nen. Kanumnspasie a3 dextsl B nenax. CequMeHTallMOHHass HEYCTOMYMBOCTD (CUHE-
pesuc). dakTopbl arperaTuBHON ycTounBocTU TeH. [lepBUuHbIE M BTOpPUYHBIE (HBIOTOHOBCKHE) YEpHBbIC IUIEHKU. [IpakTHyeckue mpuUMEHEHUs IIEH.
Omynecun. Knaccuduxanus. [lomydenue smynscuid. [IpuHIuner BeIOOpa dSMybpraropa Jjisi CTaOMIM3aIiy IPSIMBIX U 00paTHBIX AMyJbcuid. Pois rumpo-
¢dbunpHO-MIUMOHUIEHOTO Oanmanca Mosekynbl [IAB B crabunuzanuu smynbcnii. @akTOphl arperaTUBHON yCTOWYMBOCTH dMyJibcuii. O0pamenue dasz. Trep-
Jble AMYIIbraTopbl; amMynbceun [lukepunra. Paspymenue smynbcuit. 30iiM. 3aKOHOMEPHOCTH KOATYJISIIIUU THIPO30JIEH AIEKTPOIUTAMU. 3aBUCUMOCTh CKO-
POCTH KOAryJlMd OT KOHLIEHTPALMUU AIeKTponuTa. Koarynsus 35eKTpoauTaMu 30J1ed, COAepKaIlUX CHIIBHO 3apsyKeHHBbIE YaCTULBI TUCIIEPCHOMN (a3bl
(KOHIIEHTpAIIMOHHAs KoaryJsius). Imnupudeckoe npasmwio Lllyneue-I'apau u ero Teoperndeckoe odocHoBanue B pamkax Teopun JJIDO. Koarymsmms
AJIEKTPOJIUTAMHU 30JICH, COJEPKAIINX CIab03apsHKeHHBIC YaCTHITBI AUCTIEPCHON (a3bl (HehTpanm3anmonHas koaryisnus). Kpurtepuit Diinepca—Kopda. 3o-
HBI Koarymsiiun. O0patumMocTh Tiporecca koarymsaiuu. [lentuzamnus. [IceBnonmuodunbpable (KBa3UpaBHOBECHBIE) cCUCTeMbl. KuHeTrnka koarymsiuu. [1oHs-
THE O KWHETHUKE OBICTPOW W MEUICHHOW Koarymsanuu. beictpas koarymsamust (CMoiryXxoBCKuid). DIOKYIAIMs, TETEpOKOAryIsIns, anaryisaius (onpeene-
Hus, npuMepsl). ONTHYECKHME CBOWCTBAa KOJUIOMAHBIX cucteM. PaccesHue cBeta, 3akoH Panes, ycinoBus ero npUMEHHMMOCTH. 3akoH byre-
pa—JlamGepra—bepa. [lornomenue cBera u okpacka AUCHEPCHBIX CUCTEM. ONITUYECKUE METO/IBI U3MEPEHHUS pa3MepoB B (POPMBI YaCTHI] JUCTIEPCHOM (a3bl
(HedemomMeTpusi, METO/I «CIIEKTPa MYTHOCTHY, YIBTPAMUKPOCKOIHUS, (POTOH-KOPPEAIUOHHAS CrieKTpocKomus). O030p METOIOB TUCIIEPCUOHHOTO aHAJIH-
3a.

Bonpocwi k konnoxeuymy 6.

CrpykTypooOpa3oBaHue B AUCIEPCHBIX crcTeMaX. BO3HUKHOBEHUE U pa3BUTHE NIPOCTPAHCTBEHHBIX CTPYKTYP B TUCHEPCHBIX cucteMax. [Ipupona koHTak-
TOB MEXJly YaCTULIaMH 00pa3yrommxcs CTpykTyp. Ilpunoxxenne Teopuu NepKoJIAIUH K aHAJIU3Y CBA3HOCTH JIEMEHTOB B IUCHIEPCHBIX CUCTEMAX.
KoarynsuuonHsle cTpyKTypbl. Y cioBHs UX 00pa3oBaHus. [IpouHOCTh KOAryJIIIUOHHBIX CTPYKTYp. SBieHue Tukcorponuy. Kpucramim3anuoHHble CTPyK-
Typsl. [Iporeccsl, mpuBosAmue K 00pa30BaHUI0 KPUCTAIM3AIMOHHBIX KOHTAKTOB. [IpOYHOCTh KpHCTAIIM3AIMOHHBIX CTPYKTYp. DU3HKO-XUMHUYECKUE
METOBbI PEryJINPOBAaHUS CTPYKTYPHO-MEXaHUUECKUX CBOMCTB AUCIEPCHBIX CUCTEM Ha Pa3IMUYHBIX CTAAMAX UX (OPMHUPOBAHUS.

Peonorunueckue cBOMCTBAa AUCHEPCHBIX cUcTeM. Peonorus. MeToabl peoIornuecKuX UCIBITAHUN U OCHOBHBIE PEOJIOTUYECKUE XapaKTEPUCTUKU. Peooru-

9



10

gyeckue mojaenu ['yka, Hetotona, Kynona, buarama, Maxkcsemia, KenpBuHa. Peonorudeckue cBoiicTBa CBOOOAHOIUCTIEPCHBIX CUCTEM. BiinsiHre 00beMHOIMA
JIOJIA TUCTIEPCHOM (Da3bl HA BA3KOCTD (3aKOH DUHINTEHHA). AHOMAJIUS BA3KOCTH JUIsl CUCTEM C aHM30METPUYHBIMU dacTtuiiamu. Juddepennuansaas u 3¢-
(dekTuBHAS BA3KOCTU. Peosorndeckre cBOMCTBA CBA3HOAUCIIEPCHBIX (CTPYKTYpUPOBAaHHBIX) cucTeM. [loiHas peonornyeckas KpuBasi, €€ OMHCAHUE Ha OC-
HOBE PEOJIOTHYECKUX MOJIETIEH.

[ToBepXHOCTHEIE SIBICHUS U MEXaHUYECKUE CBOWCTBA TBepIbIX Ten. Dddext Pebunnepa. Pazpymienue u u3menpbueHue (JUCTIEPrHPOBAHUE) TBEPABIX TE
KakK (pM3UKOXUMUYECKHUH MPoIiecc 00pa3oBaHKs HOBOW MOBEPXHOCTH. CBsI3b MPOYHOCTH U TTOBEPXHOCTHOM YHEPTUU TBEPABIX Tel. Y paBHeHue [ puddurca,
YCJIOBHE CaMOMPOU3BOJIBHOTO PACIPOCTPAHECHUS TPEILUH. Y CIOBUE CMAayMBAaHMS BHYTPEHHHMX MOBEPXHOCTEH pa3zjena B MOJMKPHUCTAIIAX. YpaBHEHUE
I'u66ca-Cmura. Pacripenenenue rpaHuil 3epeH B NOJUKPUCTAIUIMUECKUX TellaX IO SHEPrHsiM. Y CJIOBHE CBA3HOCTH CMOUYEHHBIX T'PaHUI] 3€PEH B IMOMKPH-
cramiax. Dddext Pedunnepa — n3MeHeHne MPOYHOCTH U TJIACTUYHOCTH KaK CJICJICTBUE CHIKEHHUS MMOBEPXHOCTHON YHEPTHH TBEPJBIX Tell. TepMoanHaMuU-
YecKue, KHHETUYECKUE U CTPYKTYpHbIE yCiIoBUs mposiBieHus 3ddexra Pedunaepa: BiusHue XUMUUYECKONH MPUPOBI TBEPIBIX TE U KUIKOCTEH, YCIOBHIA
neopMaluu U CTPYKTYpHI TBEPJIOTO Tella Ha CTeneHb npossieHus 3¢dexra. Dpdexr PeOunaepa B npupoHBIX U TEXHOJIOTHYECKUX Tpolieccax (pume-

pBI).
Jluteparypa JiJis yriiy6JeHHOr0 U3y4YeHHs:
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2. A AgamcoH . Pusuyeckas xumus nopepxHocrtei: [lep. ¢ anra.-M.: Mup, 1979.

3. K. Xonm6epr, B. Hénccon, B. Kpou6epr, B. Jlunaman. [loBepXHOCTHO-aKTHBHBIE BellleCTBa U MOJMMephbl B BOJHBIX pacTBopax. M. BUHOM. Jla-
6opaTopus 3HaHuM. 2007.

4. T1.LA. Peobunpgep. V36panuble Tpy/abl. [loBepXHOCTHBIE sBJeHUS B AUcCHepcHbIXx cucTeMmax. Kosnougnas xumusa. Hayka. 1979. ®usuko-
XUMUYecKasd MexaHukKa. 1979.

5.B.J1. Cymm, 10.B 'oproHOB. PU3UKO-XMMHYECKHE OCHOBbI CMauyUBaHUsA U pacTekaHusa. M. Hayka. 1976.
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9. B.H. U3MmaiisioBa, [1.A .Pe6bunpep. CTpykTypoobpasoBaHue B 6eJKOBbIX cucTeMax. M. Hayka. 1974.

10. B.B. Jlepsirun, H.B. Uypaes, B.M. MyJiep. [loBepxHOoCcTHBIE cuJibl. 1985.

11. B.B. iIMunckui, B.A. [luenun, E.A. AMenunHa, E.JI. lllyknH. KoaryisiuoHHbIe KOHTAKThI B JUCIEPCHBIX cucTeMax. M. Xumus. 1982.

12. B.H. U3mainoBa, I'.Il. AMnosbckas, B.Jl. Cymm. [loBepxXHOCTHBIE siBJIeHUS B 6€JIKOBBIX cucTeMax. M. Xumus. 1988.

13. E.JI. llykun, B.W. CaBenko, A.WU. MankuH Jlekuuu no pu3anKoO-XMMHUUYECKON MexaHUKe. U3/1-Bo HayuyHOU iuTepaTypbl «Hobenb-IIpecc», Mock-
Ba, 2015.

14. b. Mangenb6poT @pakTasibHasi reoMeTpUsi npupo/bl. U3a-Bo UHCTUTYTa KOMIIbIOTEPHBIX UccaegoBaHuM. 2000 r.
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8. PecypcHoe obecneyeHue:
Co Bcex koMmbroTepoB MI'Y opraHn3oBaH JOCTYI K ITOJIHBIM TEKCTaM HAy4YHBIX )KYPHAJIOB M KHUT Ha PYCCKOM M MHOCTPAHHBIX S3BIKAX.
Joctyn oTkpsIT 1o [P-anpecam, 1oruH u napois He TpedyroTcs: http:/nbmgu.ru/

e [lepeueHb OCHOBHOM 1 BCLIOMOTraTeJbHOW yUeOHOU JTUTEPATYPhl KO BCEMY KypCy
OcHoOBHasd /IMTEepaTypa

OcHoBHas MTepaTypa (6a30Bble yueOHUKH BblJleJIeHbl KYPCUBOM, OHU UMEITCA B 6U6IM0TeKe XUMUYecKoro ¢pakynbreTa). KOHTpoJIbHbIE 3K3€eM-
IJISIPbI B 3JIEKTPOHHOM U OYMa>XHOM BU/l€ XpaHATCA HA Kapeape KoJIOUAHOW XuMuH (Kab. 3aB. kadepoi).

1. Hlyxun EJI., Ilepyos A.B., Amenuna E.A., Koanouonas xumus. M.: FOpaiim. 2021.
2. Ilpaxkmuxym no konnouonou xumuu. I1oo peo. Kynuuuxuna B.I'., M.: Byzoseckuii yueonux: HH®PA-M, 2014.
3. J.A. ®punpuxcoepr. Kypc komnongHou xumuu. C-I116: Jlanb. 2010.

Jlono/iHMTEe/IbHAS JIUTEPATYPaA

1. B.W.Poagyrun ®usuko-xumus noBepxHoctu. M. U./l. UnTennekrt. 2011
2. Cymwm B.J1., OcHoBbl kosnongHoi xumun. M.: Akagemus. 2009. — 240 c.
3. I0.I.®posnos. Kypc kostongHou xuMuu: [loBepXHOCTHBIE SIBJIEHUS U JUCHepCHbIe cucTeMbL. M. «AnbsHc». 2004.

[lepuoauyeckad suTepaTtypa: KypHas KOJJIOUJHON XUMUHU
HHuTepHeT-pecypchl

3apy6exHble )KypHaJibl U 6HbMorpadpudyeckre 6a3bl JaHHBIX, 0CTYNHbIe 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

9. fI3bIK npenoJaBaHus — pyCCKUU

10. [IpenogaBaTenu: npod., A.x.H. 3.H. CkBopLoBa
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®oH/ bl OLIEHOYHBIX CPECTB, HE06X0AUMBIE AJIS1 OLeHKH pPe3y/IbTAaTOB 00y4YeHus
O6pas1bl OLEHOYHBIX CPEJCTB JJIs1 TEKYILEro KOHTPOJIS yCBOEHUSI MaTepuasia U MPOMEXKyTOYHOHM aTTeCcTalUM - 3k3aMeHa. Ha sk3ameHe npoBepsi-
eTCsl JOCTHXKeHHUe pe3yJIbTaTOB 00y4eHUs], IepeyHClIeHHbIX B I1.2.

KoHTpOJILHBIE BOOPOCHI:

1. MeTop U36BITOYHBIX BeJIMYUH ['M66Ca.

2. CBsA3b NOBEPXHOCTHOTI'O HATS>KEHUSA U MEXKMOJIEKYJIIPHbIX B3aUMO/J, e CTBUM.

3. KakoBa npupoja JUcCepCUOHHBIX U HEJUCIIEPCUOHHBIX B3aUMOAEUCTBUM?

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

5.YTo Takoe «kpaeBO# yroJ CMauuBaHUS» U «JIMHUS TPEXPAa3HOr0 KOHTAKTa»?

6. KakoBbl TepMOiMHAaMUYeCKHE YCJI0BHA HeCMauMBaHuUs, CMa4MBaHHUs, pacTeKaHUA?

7. KanusisipHoe faBJieHUe. 3aKOH Jlansiaca U ero cJjie/[CTBUS.

8. Kak mepoxoBaToCTh TBEP0Y MOBEPXHOCTHU BJIUSIET HA KPaeBOU yroJ1 CMayruBaHUsA?

9. 06 bsACHUTE ABJIEHHWE KalUJIJIIPHOM KOHZIEHCAliH.

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

11. [loBepXHOCTHO-aKTHUBHbIE ¥ IOBEPXHOCTHO-WHAKTHUBHBIE BelllecTBA. OTHOCUTENIbHOCTh NOHATHUSA «[I0BEPXHOCTHAsA aKTUBHOCTBY.
12. llpuBeguTe BbIBOJ, ypaBHeHUs [Mb66ca.

13. TeopeTuyeckoe o60cHOBaHHKe npaBuJa Jokso-Tpayoe.

14. YpaBHeHue llIMKoBCcKOro U GU3NYECKUIN CMbICJ €ro KOHCTAHT.

15. [IpuBeauTe BBIBO/J, ypaBHeHUs JIeHrMIOpa B paMKax TEOPUU JIOKAJIU30BaHHOU aicOPOIUH.

16. Kakue ¢pasoBbie nepexo/ibl HAGJIIJAITCSA B MOHOCI051X HepacTBOPUMbIX [TAB?

17. Moaudunupytoiee aerictue [1AB. [IpaBuio ypaBHUBaHUs MoJsIpHOCTeN PebuHaepa

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

19. HazoBUTE OCHOBHBIE NIOJIOXKEHUS MOJeJiel IBOMHOTO 3yieKTpruieckoro cios ['enpMrosbna v 'yu-YenmeHa.

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

21.4YTO0 HA3bIBAIOT 3JIEKTPOKUHETUYECKHUM NOTEHLIUAJIOM?

22. Ha3oBuTe 3/1eKTPOKHUHETUYECKHE SAIBJIEHUS U 00bSCHUTE, Y€M OHU 0Oy CJIOBJIEHBI.

23. [IpuBeguTe BbIBOJ ypaBHeHUA ['esibMrosibra-CMoIyX0OBCKOTO [JIS1 3JIEKTPOOCMOCA.

24. JN1IeKTPOOCMOC U TOK TeueHus, ayekTpodopes U 3¢ PekT JlopHa Kak NpUMepbl NepeKPECTHBIX 3P PEKTOB TEPMOAUHAMHUKHA HEPABHOBECHbBIX
IPOLIECCOB.

25. D/1IeKTPOKUHETUYECKHE SIBJIEHUS KaK pHUMep MPUJI0KeHUSI COOTHOIIEeHUs B3auMHOCcTH OH3arepa

26. TepMoiMHaMHUYeCKU ycTONYMBBIEe (JIMOPUIIbHbBIE) AUCTIEPCHBIE CUCTeMBI. TepMoAMHAMKUKa CaMONIPOM3BOJIbHOTO AUCIIepTUpOoBaHus o Pe6uH-
Aepy-Llykuny.

27.Muuesysoo6pa3oBaHue B BOJHBIX U HEBOJHBIX CpeJiaX, TEpPMOJAMHAMHUKA MULEe/IJI000pa30BaHUSA.
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.

53
54
55
56
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MunensioobpasoBaHue U CONMOOUIU3ALUA B IPAMBIX U 00paTHBIX MULieJI/1aX.
Knaccudukanys MUkposmyibcuii no Bunzsopy.

YeM 0T/IM4AKOTCA NPOLLECCHI TOMOTEHHOM Y FreTepOreHHOW HyKJlealuu?
OT KaKUX NapaMeTpPOB 3aBUCHUT PaJINyC KPUTUYECKOT0 3ap0o/iblilia HOBOU pa3bl?

BpoyHOBCKOe IBUKeHUe B JUCIEePCHBIX CUCTEMaX, Teopys JMHIITernHa-CMOJIyXOBCKOTO.

OnpejesieHre pa3MepoB YacTHUL, METOIOM CeIMMEeHTALlMOHHOTO aHaJIn3a.

[Ipu4yMHbBI paccesiHUs CBeTaA B AUCIEPCHBIX CUCTEMAX.

Yc0BUSl IPMMEHMMOCTH 3aK0Ha PaJsiest 11 onpe/iesieHUs pa3MepoB YacTUL, JUCIIepCHON dasbl.

UeM pasauyaroTcs MeTOAbl HedeJOMeTPUU U TYpOUAUMETPUU?

YcioBUe celMMEeHTALlMOHHON yCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

IMynbcud. MeTo/bl ONlpesie/ieHUs TUIa 3MyabCcuid. O6palieHne pa3 B IMYIbCUSAX.

HazoBuTe ¢pakTOphl cTaOUIN3ALUN JUCTEPCHBIX CUCTEM.

OCHOBHBI€ CTaJIUU KOATYJISALMU 30J1eH N0J, AeHCTBUEM 3JIEKTPOJIUTOB.

[IpyyMHBI BOBHUKHOBEHUSI PACKJIMHUBAIOILETO aBJIEHUSI.

MouJieKky/isipHasi ¥ 3JIeEKTPOCTAaTUYECKAs COCTABJISIOIINE PACKIMHUBAIOIIETO AaBJIEHHUS.

Ycyi0BUe KOaryJsLUU CUJIbHO- U €J1a60 3aps>KeHHbIX 30J1eH 10/ AeiCTBUEM 3JIeKTPOJINTA.
Ctabuausanus JUCIEePCHbIX CUCTEM IPU 06pa30BaHUU CTPYKTYPHO-MeXaHUYECKOT0 6apbepa.

TuUnbl KOHTAaKTOB, BO3HUKAIOIIUX IPU 06pa30BaHUU NPOCTPAHCTBEHHBIX CTPYKTYP B AUCIEPCHBIX CUCTEMAX.
Koarynsuuonnsblie cTpykTypsl. [Ipuposa koHTakToB. TUKCOTpONUS.

JlicriepcHble CTPYKTYpPbI ¢ Ga30BbIMU KOHTAKTAMH, UX 06pa30BaHMe U MeXaHUYeCKHe CBOUCTBA.
Peosiornyeckue cBoicTBa CBOOOJHOAMCIIEPCHBIX CUCTEM.

[losiHast peosioruyeckasi KpUBasi CBSI3HOAUCIIEPCHOM CUCTEMBI C KOATryJISILHOHHBIM TUIIOM KOHTAKTOB.
. [laitTe onpenenenue a¢ppekra Pebungepa.

. HazoBuTe popmbl nposiBieHus apdpekra Pebrnepa.

. YcnoBue 'n66ca-Cmuta. Posib Mexx3epeHHOTro CMayMBaHUSA B U3MEHEHHH PeoJIOTHYEeCKUX U IPOYHOCTHBIX CBOMCTB TBEP/bIX TeJ.

. OT Kakux [NapaMeTpoB 3aBHUCHUT Q)opMa " CTelIeHb NSMEHEHUA MEXAHUYECKUX XaPAKTEPUCTUK TBép,ELOI‘O Tesa?

Bon POCHI K 3K3aMEHYV

1. lucnepcHble CUCTEMBI: KIacCUPUKALMH, KOJIMYeCTBEHHbIe XapaKTePUCTHUKH.
2. bpoyHoBcKkoe BrxeHHe U JUPPy3Us B AUCIIEPCHBIX CUCTEMAX.
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3aBUCUMOCTbD IMpOBOAUMOCTHU ,E[HCHepCHOfI CUCTEMBI OT KOHIOEHTpaluHuHnu I'IpOBO,E[HH.lEﬁ Cl)aBbI BOJIM3U IMMEePpKOJAOHUOHHOTO ITepexoaa.

Kakue cuiibl eCTBYIOT Ha chepruyecKyo YacTULy JUcepcHOU ¢a3bl pU eé ocelaHUM B AUCIIEPCUOHHOM cpeje?

BpoyHoBcKUe ABUXKEHUE KaK MpUMep NPOCTOro CAy4yallHOro npotecca, o6Jajaiero ¢ppakTajbHbIMU CBOMCTBAMU
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3. OnTHyYecKkre CBOMCTBA JUCIIEPCHBIX CUCTEM. YpaBHeHHUe Pasied U yc10BUA ero npuMeHUMOCTU. ONTUYeCKre MeTO/bl UCCIeJOBAaHUSA JUCIIePCHBIX
CUCTEM.

4.YnenbHas cBO60HAsA TIOBEPXHOCTHAs 3HePrys (I0OBEPXHOCTHOE HaTsXKeHre) IpaHUIbl paszea a3 :KUJKoCTb/ra3. MeTo U36bITOYHBIX Tep-
MoJIMHaMU4ecKux BeJnuuH (['u66c).

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

6. MexxMoJieKyJIspHble B3auMoelcTBus (noteHyuan JlenHapa-/lxoHca). 0co6eHHOCTH AMCIIEPCUOHHbBIX B3aUMOJeHCTBUM.

7. OcHOBBI TeopuH ze-Bypa - 'amakepa. JHeprus B3auMoiecTBUA ABYyX Makpodas, pa3zesleHHbIX 3a30p0oM (B pacyeTe Ha eJMHUILY IJIOIA/H).
KoHcranTa 'amakepa.

8. JHeprus B3auMo/ieCTBUA ABYX MaKpodas, pas/ie/leHHbIX TOHKOM XU/AKOM NPOCJ0HKOH (B pacyeTe Ha eAMHULY Io1aAu). C10>KHasA KOHCTaHTa
['amakepa

9. [loBepxXHOCTB pa3jesia )KUAKOCTb — BO34yX. [loBepXHOCTHOe HaTsKeHHe, paboTa KOre3uu, UX AUCIepCUOHHAA U HeAMCIIePCUOHHAsA COCTaBJIAIO-
mue.

10. [ToBepxHOCTB paszesa MexAy KOHJJeHCUPOBAaHHBIMHU $a3aMu B IBYXKOMIIOHEHTHBIX cucTeMax. PaboTa ajre3uy, MexxdpasHoe HaTsKeHUe, UX
JIMCIIepCUOHHAs U HeJUCIIepCUOHHAas cocTaBsawye. [[paBuio AHTOHOBA. YpaBHeHue Jpxupudanko u 'yaa.

11. KpaeBou yros cMauynuBaHus. BeiBoj ypaBHeHus OHra. TepmoguHaMuyeckre ycJa0BUS CMa4YMBaHUs, HeCMauMBaHUS U pacTeKaHUS.

12. BivsiHMe 11epOX0BaTOCTH U XMMHUYECKOW HEOJHOPOJHOCTH TBep/I0M MOBEPXHOCTH Ha cMayuBaHue. Cynepru/ijpodpo6Hble noBepxHocTH. ['HcTe-
pe3uc cMauuBaHUS.

13. UsbuparesbHOe cMayuBaHue. ['napoduabHble U THAPOPOOHbIE TOBEPXHOCTU TBEPABIX TeJl. Y/esibHas TeNJoTa CMauuBaHUsA KaK KOJIUYeCT-
BeHHas XapaKTepUCTHUKA TMAPOPUIBbHOCTH U T'HAPOGOOHOCTH TBEPBIX TeJ U TOPOILKOB.

14. KanuisgpHele siBjaeHUs. KanuisspHoe aaBiieHue. BeiBos ypaBHeHus OHra-Jlansiaca.

15. KanuiisapHoe NoAHATHE )XUAKOCTH, ypaBHeHUe JKlopeHa, KanuJuIsspHast TOCTOsIHHAA )XUAKOCTU. KanuansapHbele 3G PeKThl B )KUAKUX MEHUCKaX
MeX/ly YaCTULIaMHU.

16. 3aBUCHMOCTD JaBJIEHUSI HACBILEHHOTO Mapa OT KPUBU3HbI IOBEPXHOCTHU XKUAKOCTU. 3ak0H ToMcoHa (KenbBuHA) U ero ciecTBUS.

17. OcHOBHBIE MeTO/ibl U3MePEeHHUS IOBEPXHOCTHOT0 U MeX($a3HOro HaTsXKeHUs )KUAKocTel. CTaTUdecKUe, I0JIyCTaTUYeCcKre U AMHaMUyecKue
MeTO/bl.

18. MeToabl onpeiesieHUs YAeJbHOU CBOOOJHON NOBEPXHOCTHOW 3HEPTUU TBEP/bIX TeJl.

19. Axcop6uus Ha rpaHHulLle paszesia )KUJKOCTb/B03AYX. BbiBos ypaBHeHUs ['M66ca g AByxPpa3HON JByXKOMIIOHEHTHOMN CUCTEMBI.

20. 3aBUCUMOCTb NOBEPXHOCTHOTO HATS>KEHUS BOJAHBIX PACTBOPOB OT KOHLEHTPAL U1 IOBEPXHOCTHO-aKTUBHbBIX U I0BEPXHOCTHO-UHAKTUBHBIX
BelecTB. [IoHATHe 0 TOBepXHOCTHOM aKTUBHOCTHU. OTHOCHUTE/IBHOCTD OHATUSA «II0BEPXHOCTHAsAA aKTUBHOCTbY.

21. dMnupuyeckoe ypaBHeHue [IMIIKOBCKOro U TeopeTHYecKoe 060CHOBaHUE PU3NYECKOr0 CMbIC/IA €r0 KOHCTAHT.

22. YpaBHeHue Jlenrmiopa. CTpoeHHe aZcOpOLIMOHHBIX MOHOCI0€eB pacTBopUMbIX [IAB. PacueT pasamepoB Mosieky.1 [1AB.

23. lIpaBuio [rokno-Tpay0e, ero akcnepuMeHTa/IbHOE NOATBEPXKeHHe U TeoOpeTU4ecKoe 000CHOBAaHHUE.

24. TepmoguHaMuka ajcopbuuu [1AB 13 BoAHBIX pacTBOPOB, THAPOGOOHBIN 3D PeKT.
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25. Ancop6ius [1AB U3 pacTBopoB Ha MOBEPXHOCTU TBEPABIX TeJl. [I[paBuJio ypaBHUBaHUs MoJsspHOCTelr Pe6uHaepa. Moaudunupytoliee aelicTBUe
[TAB: rugpodunmuzanus v ruapodobusanys TBepJ0i NOBEPXHOCTH.

26. MoHocsiou HepacTBopuMbIX [IAB Ha rpaHulie pa3zesa Boja/Bo3ayx; Becbl JIanrMopa. U3oTepMbl ABYXMEPHOT 0 AaBJieHUs. YpaBHEHHUS COCTOS-
HUA MOHocJ10€eB. [Liienku JIaurmwopa-biogpxkeTT.

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

28. Camonpoun3BoJIbHOE AucneprupoBanue Makpodas. Kputepuit Peobunzepa-llyknHa. [Ipumeps! TepMoAMHAMUYeCKHA YCTOWYMBBIX JUCIEPCHBIX
CUCTEM.

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

30. /IBoitHasa pazoBas guarpamma AJjs cucteMbl noHoreHHOe [1AB - Boza. Touka KpadTa. CBo60oHas sHeprusi [M66ca Muneioobpa3zoBaHus AJis
voHoreHHbIX [IAB. Tuapodo6HbIi 3¢ PeKT npu Mules1oo6pasoBanuu [1AB B BogHBIX pacTBOpax.

31. Touka NOMyTHEHUS /i1 BOAHbBIX pacTBOpoB HeMOHOTeHHbIX [IAB. CBo60/iHas sHeprus ['M66ca Mulie1ioo6pa3oBaHus AJs HeMOHOreHHbIX [1AB.
Tuapodo6HbIN 3pdeKT npu Muliessioo6pa3zoBaHnuu [IAB B BoAHBIX pacTBOpax.

32. MuuensioobpasoBaHre B HEMOJISIPHBIX CpejlaX; MexaHu3M camoopranudanuu [1AB. Costobunrsanus.

33. Corobuinsanus B BOAHbBIX MULEJJISIPHBIX pacTBopax [IAB. TepMmogrHaMuKa coto6Uan3anuu, ruipoGooHbii 3 PeKT.

34. Mukpoamyabcud. Kinaccudukanus no Bunsopy.

35. /IBoiiHoM anekTpudeckuit cioi ([3C), npuuuHbl ero o6pasoBanus. PasBuTtue npejcrabieHuit o crpoenuu J9C.

36. Teopus cTpoeHUsA JBOMHOI0 3/1eKTpHUYeckoro cos 1o 'yu-Yenmeny. Ypasuenue [lyaccona-bosbiiMaHa, pe3y/ibTaTel ero UHTETPUPOBAHUA
JUJ1S1 €/1a60- M CUJIBHO 3apS)KeHHBIX TIOBEPXHOCTEN

37. D/1IeKTPOKUHETUYECKUE SIBJIEHUS: 3JIeKTPodopes, 3IEKTPOOCMOC, MOTEHIMA/IbI TEUEHUS U OCeZlaHUs. JJIeKTPOKHMHETUUECKHU U TOTEeHMaJ; rpa-
HULA CKOJIbKeHUs. BeiBoz ypaBHeHud ['esibMroJiba-CMoJIyX0BCKOTO.

38. Bausinue unauddepeHTHbIX U HeMHAUPPEPEHTHBIX 3JIEKTPOJUTOB Ha cTpoeHue /[[IC U Ha 3/IeKTPOKUHEeTHYeCKU M noTeHnyant. [lepesapsiaka
MOBEPXHOCTH.

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

40. KoHaeHcalluOHHbIE METO/bI TOJIyYeHUs JTMOPOOHBIX AUCIIEPCHBIX CUCTEM. 3aBUCHMOCTb pab0oThl 06pa30BaHMs 3apo/ibllielt HOBOU ga3bl OT
MeTacTabUJIbHOCTHU UCXOAHOH da3bl. PaboTa 06pa3oBaHUsI KPUTUYECKOTO 3ap0/iblilia MPU Pa3JIUYHbIX (pa30BbIX TEPEX0aX.

41.TeTeporeHHoe o6pa3oBaHue 3apo/bllliel HOBOHM Qa3bl: BAUSHUE CMAYMBaHUS U IEPOXOBATOCTH IOBEPXHOCTH Ha MPOLECC HYKJIealuH.

42. ArperaTuBHasl U ceiUMeHTAlMOHHAs YCTONYUBOCTb JIMOPOOHBIX JUCIEPCHBIX cUcTeM. [Iponiecchl noTepU arperaTUBHONW YCTOMUYUBOCTHU AU C-
IIepPCHBIX CUCTEM, U3MeHeHHe 3Hepruu ['enbMrosbia.

43. CenMeHTalMOHHO-AM P PYy3HOHHOE paBHOBECHE.

44. CefiMMEeHTALMOHHBIU aHAJIM3 CYCIIEH3UU U SMYJIbCUMU.

45. PackiivHMBalwllee faBJeHUE U ero cocTabisdwIue. MoJsieKyasipHas COCTaBAAKLASA PACKJIMHUBAIOUIETO AaBJIEHUSA /11 CAMMETPUYHbBIX U He-
CUMMETPUYHbIX IIJIEHOK.

46. Pack/iMHMBalollee JaBJeHNUE U ero COCTaBJAIIME. DJIeKTPOCTaTUYeCKas COCTABJIALAsA PAaCKJIMHHABAIOLETO JaBJIEHUS.
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47. Teopusa JJ19O.

48. ®akTOphI arperaTUBHON YCTOMYHUBOCTHU JIMOPOOHBIX AUCIEPCHBIX CUCTEM.

49. [leHbl KaK TUIMYHbIE TEPMOJUHAMHUYECKH HEYCTOMUNBBIE AucnepcHble cucTeMbl. KanuisapHele 3dpdekTs! B neHax. CuHepesuc. PakTopsl ar-
peraTuBHOM yCTOWYUBOCTHU. [lepBUYHBIE U BTOPUYHbIEe (HBIOTOHOBCKME) YepHbIe MJIeHKU. [I[pruMeHeHMe neH.

50. Omyabcuu. [losnyyeHue U TUNBI IMyabCU. [IpyuHLMIIBI BbIOOpA aMyabraTopa. @akTopsl arperaTuBHOM ycToiynBocTU. ObpalieHre gpas. IMyJib-
cuu [lvukepuHra.

51. 30/11. 3aKOHOMEPHOCTH KOAryJslUU IUIP030Jel 3JIEKTPOIUTaMU. IMIUpUdeckoe npasuJio llynbsne-I'apau u ero TeopeTuyeckoe 060CHOBA-
HUe B paMmKax Teopuu JJ1PO.

52. 30s11. 3aKOHOMEPHOCTH KOoaryJisiliuyu ruZipo3oJiei anekrpoantamMu. Kpurepuit diiepca-Kopda v ero TeopeTuyeckoe 060CHOBaHMe B paMKax
Teopuu JJIPO. 30HbI KOATYAALMU.

53. O6paTuMocThb npouecca Koaryasauuu. [lentusanus. [IceaonnoduabHble JUCIEPCHBIE CHUCTEMBI.

54. Bo3HUKHOBEHHE U pa3BUTHE IPOCTPAHCTBEHHBIX CTPYKTYP B UCIEPCHBIX cUCTeMaX. [Ipupo/ibl KOHTAKTOB MeX/y 4YaCTULaMHU 00pa3yoLUXCcs
cTpyKTyp. KoaryissjuoHHbIe CTPYKTYPBI, UX CBOWCTBA.

55. KpucraniusalnuoHHble CTPYKTYPbI, IPOLeCcChl, IPUBOAALMEe K UX GOopMUpOBaHUI0. CBOMCTBA KPUCTA/IJIM3ALMOHHBIX CTPYKTYDP.

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

57. Peosiornueckue Mmogaenu bunrama, MakcBesiiia u KeabBuHa.

58. Peosiornyeckue cBOMCTBA CBOOOAHOAUCIEPCHBIX CUCTEM. BiMsiHMe 06'beMHOM 101U AWCciepCHOM da3bl HA BA3KOCTh (3aKOH JUHILITENHA).
AHOMa/vsa BA3KOCTH JJIS AUCIIEPCHBIX CUCTEM C aHU30MEeTPUYHbIMU YaCTULLAMH.

59. Peosiornyeckre cBOMCTBA CBA3HOAUCIEPCHBIX (CTPYKTYpUpPOBaHHbIX) cucTeM. ludpdepennanbHas u adpdekTuBHasA BA3KOCTH. [losiHas peoJio-
ruyeckasi KpUuBas, ee olvcaHie Ha OCHOBEe Pe0JIOTUYeCKUX MO/JleIeN.

60. CBS13b IPOYHOCTH U Y/ieJIbHOY IOBEPXHOCTHOM 3HEPTIUHU TBep/bIX TeJl. BeiBog ypaBHeHus ['puddurca.

61. 3¢ dekT PebuHAepa, TepMOJHMHAMUYECKHE, KUHETHYECKUE U CTPYKTYPHBIE YCI0BUS €ro NPOsIBJIeHUs.

MeToauyeckue MaTepuasibl [Jjis IPOBeJeHNs NPOLeAyp OLleHUBAHUS Pe3yIbTaTOB 00y4eHUs
[lIkasa olleHMBaHUSA 3HAHUM, YMEHUW U HABBIKOB SIBJISI€TCS €JUHOM /J1S1 BCEX AWCLUILIMH (IpUBe/ieHa B TabJIuLe HUXKeE)

IITKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucuunivHe (MOAyJI10)

OneHka 2 3 4 5
PesysibTaTt
3HaHuA OTtcyTcTBUE ®dparMeHTapHble 3HAHUS O611e, HO He CTPYKTYpPUPOBaHHbIE CdopmupoBaHHbIe CUCTEMATUYE-
3HaHUH 3HaHHUA CKHe 3HAaHUA
YMenusa OTcyTcTBHE B niesioM ycremHoe, HO He B 11eJ10M ycIeliHoe, HO coZiepKaliee | YcnelHoe U CUCTEMaTH4YeCcKoe yMe-
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aJIbHOT0 XapakTepa)

YMEHI/Iﬁ CUCTEMATHYECKOE YMEHHE OoTAeJIbHbIE l'IpO6€JH:>I YMEHHe (,E[O- HHUE
IMMyCKaeT HETOYHOCTHU HEIPUHIUITH-

HaBbiku (Biage- | OTcyTcTBUe Ha- | Hasuvue oTAebHBIX HaBbl- | B 1iesiom, cpopmupoBaHHbie HaBbIKH, | ChOpMHUpPOBaHHbIE HABBIKH, pUMe-

HUS) BBIKOB KOB HO He B aKTUBHOU popMe

HAEMbIE IIPH pEeIeHHNH 3a4a4

PE3YJIbTAT OBYYEHHUA
1o AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: TEOpPETUYECKHE OCHOBBI IJIaBHbBIX Pa3/|eJIoB KOJIJIOWJHOM XUMHUHU: TOBEPXHOCTHBIX SIBJIEHUH,
06pa3oBaHUs U yCTOMYUBOCTU AU CIEPCHBIX CUCTEM, MEXaHU3MOB U 3aKOHOMEPHOCTEH MPOIeCCoB,
IPOTEeKAWLMX B ITUX CUCTEMAX

3HaTb: OCHOBHbIE 3KCIIEPUMEHTAJIbHbIE METO/bI ONIpe/ie/IeHHs BaXKHEUINX KOJIJIOUAHO-XUMUYECKUX
XapaKTepUCTHUK JUCIIEPCHBIX CUCTEM: IOBEPXHOCTHBIX, KHHETUYECKUX, 3/IeKTPOKHHETUYECKHUX, peo-
JIOTUYEeCKUX

3HaTh: cIOCO6BI AHAJTUTUYECKOTO ONMCAHUSI TOBEPXHOCTHBIX, KHHETUYECKUX, 3JIEKTPOKHHETUYECKHX,
peoJIOTUYEeCKHUX CBOMCTB AUCIIEPCHBIX CUCTEM

MepONpUATHUS TEKYLEro KOHTPOJIA ycre-
BaeMOCTH, YCTHBIA ONIPOC Ha 3K3aMeHe

YMeTb: GOpMyIMpOBaTh Hay4YHbIe TUIOTE3bl IPU 00CYXAEHUU JIUTEPATYPHbIX U COOCTBEHHBIX JaH-
HBIX

YMeTb: BbIOUPATh KOMMYHUKATUBHO MPUEMJIEMbIN CTUJIb [1€JI0BOT'0 001LeHHUS, UCII0J1b30BaTh HEOO-
XOJIUMble SI3bIKOBbIE CPE/ICTBA, TAKTUKU U CTPATETHH JJIsl pellleHUs1 KOMMYHUKATUBHBIX 33/1a4 B aKa-
JleMHU4YecKor U npodeccruoHalbHOU chepax

YMeTb: paboTaTh C y4€6HBIMH U HAYYHBIMH TEKCTAaMU PA3HOT0 YPOBHS CJI0XKHOCTH, OTBEYAKOLUMHU
3aJlayaM nNpodecCUOHANbHOH AeATeTbHOCTH

YMeTb: UCNI0JIb30BaTh 3HAHUS, IPUOOPETEHHbBIE B Kypce KOJJIOUAHOW XUMUH, /151 aHAJIU3a U 00'bsiC-
HeHUS MOJTYYEeHHbIX 3KCIIepUMeHTaIbHbIX Pe3y/JIbTaTOB

YMeTb: BBIOUPATH aJieKBaTHbIE MOJIEJIH [IJIsl OMTMCAHUS KOJIJIOUIHBIX CUCTEM

YMeTb: OLleHUTh KOPPEKTHOCTb Pe3yJIbTaTOB TEOPETHUUYECKUX PACYETOB CBOMCTB KOJIJIOUAHBIX CUCTEM

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