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1. HEJIb 1 3AJIAYH JTUCHUTIJINHBI

[Iporpamma cocTaBieHa B COOTBETCTBHMM C  TpeOoBaHusiMH  DenepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENBbHOIO CTaHIApTa BBICIIET0 O0pa3oBaHMs — OakajlaBpuaT IO
HarpaBJjieHut0 NoaAroToBku 18.03.01 Xumuueckana mexunonozua (PI'OC BO), pexomenganusMu
Metoanyeckoli KOMHCCUM U HAKOIJICHHBIM OIBITOM IpPENoJaBaHMs AUCLUUIUIMHBL Kadeapoid
Konnouonon xumuu PXTY um. J[.U. Menneneesa. [lporpamma paccuuTaHa Ha H3y4eHHUE
IMCLUUIUIMHBI B TeueHue | cemectpa.

Jucuunnuna «Koanouonas xumus» OTHOCUTCA K 00s3aTCIbHOM dYacTH 0a30BBIX
TUCUMIUIMH y4deOHoro rtuiaHa. [IporpamMma IUCHMIUIMHBI IPENNOJaraeT, 4Tro OO0ydarolruecs
UMEIOT TEOPETHUYECKYIO M MPAKTHUYECKYIO MOATOTOBKY 0 JUCIHMILIMHAM BBICIICH MaTeMaTHKH,
¢u3uku, obIell 1 HeOPraHMYECKOW, OPraHnvYecKol M (PU3NUECKON XUMHUH (B MEPBYIO OYEpeb
XUMHUYECKON TEPMOIMHAMUKN).

Heas auCHMIVIMHBI — TMpHOOpeTeHHe oOydarouMucs O0a30BBIX 3HAHUM B o0OJacTu
TEPMOJMHAMHUKHN TIOBEPXHOCTHBIX SIBJICHUH U CBOWCTB IUCIIEPCHBIX CUCTEM M IIOJyYEHUE
YMEHUH B YaCTH UCIIOJIB30BAHUS STHX 3HAHUH MPH UCCIIEIOBAHUM, TPOCKTUPOBAHUU U CO3JIaHUH
peaNbHBIX CUCTEM, SIBJISIONIUXCS B OOJIBIIMHCTBE CIyYaeB JUCTIEPCHBIMH.

3agaum TUCHMILIMHBI — B 3a1aun nepBoii 4acTy JUCHMILIMHBI (pasaensl 1-4) Bxoaur

paccMOTpeHHe OCOOEHHOCTEW TIMOBEPXHOCTHBIX CIIOEB, HMX TEPMOIMHAMHYECKHX CBOICTB,
aJre3uy, CMauynuBaHUs, aJCOPOIINH, MIEKTPUICCKUX SIBJICHUN HA TIOBEPXHOCTH. Bo BTOpOii wacTu
JUCHUIUIMHBL  (pa3zenbl 5-7) OCHOBHOE BHUMAaHUE YACNSIETCS KUHETUYECKHUM CBONCTBaM
JUCTIEPCHBIX CUCTEM, BOIPOCAM arperaTUBHON M CEAMMEHTAIMOHHOM YCTOMYMBOCTH, KUHETHKE
KOAryJIsIIuy, CTPYKTypoOOpa3oBaHUIO M CTPYKTYPHO-MEXaHUYECKUM CBOMCTBAM JTUCTICPCHBIX
cucteM. PaccmaTpuBaroTCsl TakKe BOIPOCHI MOJMYYEHHS] U CBOMCTBA KOHKPETHBIX JUCHEPCHBIX
CUCTEM.

Hucuunnuna «Konnouonas xumus» upenonaerca B 5 uwnn 6 cemectpe. KoHTpoib
YCIIEBAEMOCTH CTYJICHTOB BEJIETCA 110 IPUHATON B YHUBEPCUTETE PEUTUHTOBOM CUCTEME.

Pabouass mporpamMma OUCHUIUIMHBI MOXET OBITh peaau3oBaHa C MPUMEHEHHEM
ANEKTPOHHBIX 00pa30BATENBHBIX TEXHOJIOTUHA W AJIEKTPOHHOTO OOYUYEHUS IOJHOCTBIO WU
YaCTUYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA JUCHUIIVIMHBI

W3yueHne NUCHMILIMHBI HAMpaBJICHO HAa MPHOOPETEHHE CIICAYIOUIMX KOMIeETeHUUH
HHAUKATOPOB MX JI0CTHKCHUS:

Oﬁl[l@ﬂpO(l)eCCI/IOHaJIBHbIe KOMIICTCHIUH 1 HHAUKATOPbI UX TOCTUKCHUA:

Haumenoanue
KaTeropuu Kon u HaumeHnoBaHue Kon u HaumeHoBaHue UHIUKATOPA AOCTUKEHUS
(TpymbI) OIIK OIIK
OIIK




OIIK-1. Cnoco6en | OINIK-1.4. 3HaeT  OCHOBHBIC  3aKOHBI  H
M3yYaTh, COOTHOIICHUS] TEPMOJAMHAMUKHA TOBEPXHOCTHBIX
aHAJIN3UPOBATh, SIBJICHUI, OCHOBHBIE  CBOMCTBA  JUCHEPCHBIX
HCTIOJIb30BaTh CHUCTEM, OCHOBHBICE  METOABl  HMCCJIEIOBAHUS
MEXaHU3MBI MMOBEPXHOCTHBIX SIBJICHUH U IUCIIEPCHBIX CUCTEM;
xumuueckux peakuui, | OIIK-1.8  YMeer npoBoauth  pacueTel ¢
MIPOUCXOASAIINX B | UCIIOJIb30BAaHUEM OCHOBHBIX COOTHOIIICHUH
TEXHOJOTHYECKHUX TEPMOJAMHAMUKHA TMOBEPXHOCTHBIX  SBJICHHM U
EcrecTtBenno- | mpoueccax U | pacyeTbl OCHOBHBIX XapaKTEPUCTUK IJUCIEPCHBIX
Hay4Hast OKPY’KaIoIlleM  MHpE, | CUCTEM;
HOJITOTOBKA OCHOBBIBAsSICh Ha | OIIK-1.11 Bnageer HaBbIKaMH  MPOBEACHUS
3HAHUAX O CTPOCHUU | TUMOBBIX (DU3UKO-XMMHUYECKUX WCCICIOBAHUA H
BEIIIECTBA, MPUPOJIC | HABBIKAMU PEIICHUS THUIOBBIX 3aJady B 00IacTu
XUMHUYECKONH CBSI3U U | XUMUUYECKON TEPMOJIMHAMUKH, (hazoBbIX
CBOMCTBAax pa3jIU4HBIX | PABHOBECHUM u (a3oBbIX [IEPEXO0/I0B,
KJIaCCOB ~ XMMHYECKHUX | DJIEKTPOXUMUU, XUMHUUECKOU KUHETUKH
3JIEMEHTOB,
COCIUHEHMH, BEILECTB
1 MaTepHaJioB.

B pesynbrate u3ydeHus: AUCHUILTMHBI CTYICHT OakaiaBpuaTa JOJKEH:

3namp:

- IPU3HAKH OOBEKTOB KOJJIOUAHON XUMHH U MX KJIACCU(PHUKALIHIO.

- OCHOBHBIE IIOHATHA U COOTHOLIEHUS TEPMOAMHAMUKH IIOBEPXHOCTHBIX  SBJICHUHN
(TepMOIMHAMUKa IOBEPXHOCTHOIO CJOS; aJAre3usi, CMauMBAaHUE M pACTEKAHUE >KHMJIKOCTEM;
JHMCTIEPCHOCTh ¥ TEPMOAMHAMHUYECKUE CBOMCTBA TEJ; aACOPOIMS ra30B U MapoB, aAcopOIMs U3
pacTBOpOB).

- OCHOBHBIE TEOPUHU (PU3UUECKON aaCOPOIHH.

- OCHOBHBIE IIPEJCTaBICHUSI O CTPOEHUM JBOMHOIO 3JEKTPUYECKOIO CJIOs; IMPUPOAY
ANEKTPOKMHETUYECKOIO OTEHIINAa; OCHOBHBIE 3JIEKTPOKUHETUUECKUE SIBJICHUSL

- yciaoBusi mnpuMeHUMOCTH 3akoHa C(rTokca; 3akoH OiHmTeiHa — (CMOJIYXOBCKOTO,
rUIcoMeTpuueckoe ypaHenue Jlamiaca.

- IPUPOJly CEIMMEHTALMOHHON U arperaTUBHOM yCTOWYMBOCTU; OCHOBHBIE CBOMCTBA PACTBOPOB
[TAB kak #1IMOQWIBHBIX CHCTEM; OCHOBHbIC TmonoxkeHus Tteopun JJIDPO; mnpuuumHbl U
0CcO0EHHOCTH OBICTPOM M MEIJICHHOM KOaryssluu, KOHIEHTPAIIMOHHONW M HeUTpanu3almoHHON
KOAryJIsILHH.

- TUINBl CTPYKTYp, BO3HHUKAIOIIME B JAMCIEPCHBIX CHCTEMax, MPUYMHBI M YCIOBHS HX
00pa3oBaHMsl; KIACCH(PUKALINIO UCTIEPCHBIX CUCTEM I10 UX PEOJOrMYECKUM CBOMCTBAM.

Ymems:

- pacCUMTHIBATh MAPAMETPbI, KOTOPBIMH XapaKTEPU3YIOT AUCIIEPCHOCTb.

- TIPOBOJUTH pacC4eTbl C HCIHOJb30BAHUEM OCHOBHBIX COOTHOLIEHHM TEpMOJUHAMHUKU
MIOBEPXHOCTHBIX SIBJICHUI.

- pacCUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH ITOPUCTOU CTPYKTYPBI.

- paccuuThIBATh BEIMUYMHY NIEKTPOKMHETHMYECKOI'O MOTEHIMaJa MO JaHHBIM JIEKTpoocMoca U
anekTpodopesa.

- paccuuTHIBaTh HMHTETpAbHYI0O M U (EpeHIINaTbHYI0 KPUBBIE paclpeleleHus] YacTHUll I10
paszMepam.

- pacCUMTHIBaTh U AHAIM3UPOBATH OTEHIMAIBHBIE KPUBBIE TAPHOTO B3aUMOAECUCTBHS YaCTHIL.

- pacCUMTHIBaTh U U3MEPSATH BA3KOCTb JUCIIEPCHBIX CUCTEM.

Bnaoemps:




- NPEACTABICHUSMU O POJIM IOBEPXHOCTHBIX SIBICHUW U IUCIEPCHBIX CUCTEM B TEXHHUKE U
IIPUPOLE.

- METOJJaMHU U3MEPEHUS IIOBEPXHOCTHOIO HATSKEHUS, KPA€BOIO yIJa.

- 3HaHUSIMHU O METOJIaX U3MEPEHUs aICOPOLIUU U yIETbHOI MOBEPXHOCTH.

- 3HAHUSAMH 00 YCIOBHAX MPUMEHUMOCTH YpaBHEHUs | enbMrobia — CMOIIyXOBCKOTO;

- METOJIaMHU OIIPEEIICHUS IIEKTPOKUHETUYECKOrO ITOTEHIMAa.

- METOJIOM CEAMMEHTAIMOHHOT'O AaHAJIN3A.

- METOJJaMHU OTIPENIeIeHUS] KPUTUYECKOI KOHIIEHTPALUU MHUIIENIO00pa30BaHNUS;

- METOJIJaMHU UCCIIEN0BAaHUS KUHETUKU KOAryJIALIMH.

- METOJIaMHU U3MEPEHMS U AHAJIN3a KPUBBIX TEUCHUSI.

3. OFbEM JUCHUIJIMHBI U BUJbI YYEBHOH PABOTHI

O0beM TMCUMTLINHBI
Buj yueOHoii padoThl Axax, | Acip.
3E
4. 4.
OO0uas TPy10€eMKOCTh 1M CHUIITHHbBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
[Ipaktnueckue 3anarus (I113) 0 0 0
JlaGopatopusbie padotsl (JIP) 0,89 32 24
CamocrosiTesbHas padoTa 2,22 80 60
KonTakTHas camocrosiTensHas pabota - -
CamocTrosiTeTbHOE U3YUYEHHE Pa3IeNIOB AUCIUIUIMHBI (TOATOTOBKA 2,22 80 60
K J1a0opaTopHbIM paboTam)
Bua kouTpoJs:
JK3aMeH 1,0 36 27
KonrtakTHas paboTa — NpOMEeKYyTOYHAS aTTECTAIHS 1.0 0,4 0,3
[ToaroToBKa K SK3aMEHY. ’ 35,6 26,7
Buj1 HTOroBoro KOHTpoOJIs: JK3aMeH
4. COAEP KAHUE JUCHHUIIJINHBI
4.1. Pa3neansl AMCHUILINHLI H BUABLI 3aHATHH
Ne Paznen aucuuminHbl AKaJIeMUYECKUX YaCcOB
n/m Beero | Jlexk | Jlabopatopusie | CamocTosiTeNbHAs
paboThI pabota
1 | Pazmen 1. [Ipeamer u
MIPU3HAKH O0OBEKTOB 2 2 - 1
KOJUIOMIHOU XUMHUU
2 | Paznmen 2.
TepmoauHamuka 35 8 8 19
MMOBEPXHOCTHBIX SIBJICHHUM
3 | Pa3nmen 3.
AncopOIuoHHbIE 27 6 4 17
paBHOBECHS
4 | Paznmen 4. DnekTpuueckue 16 4 4 ]
SIBIICHUS HA




MIOBEPXHOCTAX
5 | Paznen 5. Kunetnueckue
CBOMCTBA JUCIEPCHBIX 19 4 4 11
CUCTEM

6 | Pa3nen 6. ArperatuBHas
YCTOWYUBOCTD U
KOATyJISIHS TUCTIEPCHBIX
CUCTEM

7 | Pazmen 7.
CrtpykTypoobOpa3zoBaHue
CTPYKTYpHO- 16 3 4 9
MEXaHUYECKHE CBOMCTBA
JUCIEPCHBIX CUCTEM

8 | Bakmouenue 1 1 - -
Hroro | 144 32 32 80

28 5 8 15

4.2 Conepxxanue pa3aeioB IUCHUNITHHBI
Paznen 1. [lpeamer ¥ npu3HaKi 0OBEKTOB KOJIOUIHON XUMHUH

KomnonnHasg XxuMmus - Hayka O MOBEPXHOCTHBIX SBJIEHUSX U JHUCIEPCHBIX CHUCTEMaX.
OCHOBHbBIEC TOBEPXHOCTHBIC SIBICHHS: AATE3Us M CMauyMBaHHE, KaNWUIAPHOCTh, aJCOpPOIHS,
ANEKTPUYECKUE SIBIICHUS HA IOBEPXHOCTAX U JP.

OcCHOBHbIE TPU3HAKM JHUCIEPCHBIX CHCTEM - T[ETEPOr€HHOCTh M JIUCHEPCHOCTH;
MIOBEPXHOCTHASI HEPrusl; KOJMUYECTBEHHBIC XaPaKTEPUCTHKH IucriepcHocTd. Kiaccuduxarms
JHMCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AMCIIEPCHON (ha3bl U TUCTIEPCHOHHON CpEJIbI.
Knaccudukanus cBOOOTHOIUCTIEPCHBIX CUCTEM IO pa3MepaM YacTHUI] M 10 B3aUMOJCHCTBUIO
MEXIy IUCIEPCHOHHON cpelnod W aucrepcHoi (a3oil. Poiab MOBEPXHOCTHBIX SIBICHUH H
JUCTIEPCHBIX CUCTEM B IIPUPOJIE, IPOMBILUIEHHOCTH U, B YaCTHOCTH, XMMUUYECKON TEXHOJIOTUH.

Paspen 2. TepmoimHaMyKa NOBEPXHOCTHBIX SIBICHUN

OOu1ast xapakTepHCTUKa MOBEPXHOCTHOW sHepruu. IloBepxHOCTHaAs »3HEprusi B oOUIeM
ypaBHeHUHU 1-ro u 2-ro Hayan tepmoauHamMHuKu. [IoBEpXHOCTHOE HaTsKEHUE KaK Mepa dHEpruu
I'n66ca mex¢azHoil moBepxHOCTU. [IOBEPXHOCTHOE HATSIKEHHE - XAPAKTEPUCTHKA TMPHPOJIBI
conpukacaromuxcs a3 u ux BzaumopeiicTBus. CBOWMCTBAa MOBEPXHOCTEH KHUJIKHX U TBEPIBIX
Ten. YpaBHeHue ['mOOca-I'enbMronbua ans BHYTpPEHHEH yAElIbHON MOBEPXHOCTHON SHEPrHH
(OTHOM NOBEPXHOCTHOM 3HEPIUN). 3aBUCUMOCTb SHEPI€TUYECKUX [TapaMETPOB IIOBEPXHOCTH OT
TeMieparypsl. [Iponeccbl caMOIIpON3BOIBHOIO YMEHBIIEHUSI TOBEPXHOCTHOM SHEPTUU.

AncopO1ust 1 TOBEPXHOCTHOE HaTsbkeHHe. CBs3b BEMMYMHBI aICOPOIIUH C ITapaMeTpamMu
CHCTEMBI: HM30T€pMa, M3OMMKHA W u30cTepa ajacopbumu. Meron u30bITKOB ['HOOCa.
®dynnameHTanbHoe ancopOiuonHoe ypaBHeHue [nO6ca. I'mOOcoBckas ancopbums. YactHoe
BbIpakeHHe ypaBHeHHs [10OOca. I[lOBEpXHOCTHO-aKTHBHBIE M TOBEPXHOCTHO-MHAKTHUBHBIC
BELIECTBA.

Anresus, cMauMBaHME M pPAcTEKaHME JKUAKOCTEM. Axaresus u koresus. Ilpuponma cun
MexdasHoro B3aumonelcTBus. YpaBHenue [lionpe s pabotel aare3ud. CMmauyuBaHHE H
KpaeBoil yroji. 3akoH FOura. CBs3p paboThl aare3suu ¢ KpaeBbiM yriiom (ypaBHeHue Jlrompe-
IOnra). JInodgunpHble U MHOPOOHBIE TMOBEPXHOCTH. METOIBI ONpENETCHUsT KPAeBBIX YIJIOB.
Bnusinne nosepxHoctHO-akTHBHBIX BelecTB (ITAB) Ha cmauuBanue. Pacrekanue >XKHIKOCTEH.
Koadduuuent pacrexkanus mo ['apkuncy. Dddext Mapanronu. MexdasHoe HaTsHKeHUE Ha
IpPaHULE MEXY B3aUMHO-HACBHIIIEHHBIMH JKUIKOCTSIMH M NpaBuiao AHTOHOBa. [IpakTuueckoe
3HAYEHUE AJr€3UH, CMAaUYMBaHUS U PACTEKAHUSI.

JlMcriepcHOCTh W TepMOJAMHAMHYECKHe cBoicTBa Ten. llpaBuno ¢az Iubbca wu
JUCIIEPCHOCTh. BiMsiHME KPUBU3HBI MOBEPXHOCTH HA BHYTPEHHEE NaBJICHHE Tell (ypaBHEHHE
Jlamaca). IloBepxHocTHast »Hepruss U paBHOBecHbIe (opmbl Ten. [lpunmmn ['uG6ca-Kropwu.
3akon Bynbda. Kanmwmnspueie ssnenus (ypaBHeHue JKiopeHa), MX pojb B HNpPUPOAE H
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TEXHOJOTMM.  MeToapl  ONpENeNIeHHs  INOBEPXHOCTHOTO  HATSKEHUS.  3aBUCUMOCTH
TEPMOJIMHAMHUYECKON PEaKIMOHHONW CIIOCOOHOCTH OT AMCHEpCHOCTH. YpaBHeHue KenbBuHa.
BnusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTAHTY DPABHOBECHS XHMHUYECKOM PpEaKIMH,
TemnepaTypy Gpa3zoBoro nepexosa.

[onyyeHue aUCTIEPCHBIX cUCTeM. MeToabl AucnepriupoBanus. Y paBHeHue Pebunnepa ms
paboTbl nucneprupoBaHus. AncopOLMOHHOE MOHWXKeHHe mnpodHoctd (3ddexkr Pebunmepa).
'omoreHHass W reTeporeHHas KoHAeHcaius. MeractabuinpHOe coctosiHue. DHeprusi [n06ca
o0pa3oBaHMs 3apojblllla HOBOW (pa3bl, KPUTHUYECKUH paauyc 3aponbima. JIBe craauu
oOpa3zoBaHust HOBOH (ha3pl. CBsI3b KMHETUKHM 0OOpa3oBaHMs HOBOW (a3bl C IEPECHIILICHHEM.
VYipaBneHue IUCHEPCHOCTBIO IPU  TOMOT€HHOM KOHAeHcauuu. lIpumepsl mnomyuyeHus
THUCTIEPCHBIX CUCTEM METOJaMH (PU3MYeCcKOr M XUMHUYECKOW KOH/ICHCAIINH.

Paznen 3. AncopOuroOHHbBIE pAaBHOBECHS

Knaccudpukanus mexaHu3MoB aacopOuuu (dusznyeckas anacopOmus, XemMocopOrus u
nonoobmenHas agcopOuus). [Ipupona agcopOoumoHHBIX cril. OCOOCHHOCTH COCTABIISIFOIIMX CHUT
Ban-nep-Baanbca (OpHeHTallMOHHBIX, WHIYKIHMOHHBIX W JMCIIEPCUOHHBIX) IMPH aaCcOpOIUH.
VYpaBHeHHE 1715 TOTEHIMAIBLHOW SHEPTUN B3aUMOJIEUCTBUS aToMa (MOJIEKYJIbI) C IOBEPXHOCTHIO
Tena.

AncopOms ra3oB W HapoB Ha OJAHOPOJHOW TMOBEPXHOCTH. 3akoH ['eHpu. YpaBHeHHe
M30TePMBl MOHOMOJIEKYJISIPHOM ancopOimu Jlenrmiopa u ero ananu3. OnpenencHue KOHCTaHT
3TOrO ypaBHeHUs (uHeiHas ¢popma ypaBHeHUs Jlenrmiopa). YpaBuenue @peitnannxa. Teopus
MOJIMMOJIEKYJIsIpHON ancopOuun bpynayspa, Ommera, Temrepa (BOT), ypaBHeHHE H30TEpMBI
ancopbumu, ero ananu3. JluneitHas ¢opma ypaBHenuss BOT u pacuer ero KOHCTaHT.
Ornpenenenue yaelbHON MOBEpXHOCTU MeTooM BOT.

AncopOius ra3oB U MapoB Ha NOPHUCTHIX Marepuanax. KoindyecTBeHHbIE XapaKTEPUCTHKI
MOPHUCTBIX MatepuanoB. I[lopuctbie Tenma KOPIYCKYJSIPHOW, KpPUCTAJUIMYECKOW M TryOdaToid
CTPYKTYpbI, MeToAbl ux nonydeHus. Kmaccudukamus nop no yOMHHMHY U ee B3aUMOCBS3b C
TEOPHUSIMH aJCOPOIIHH.

Teopus kanumispHON KoHAeHcauuy. KanuuisipHo-KOHI€HCAIIMOHHBIN ructepesuc. Pacuer
MHTETpaiIbHON U AuddepeHnnanbHOM KPUBBIX pacnpeieieHus o0beMa Iop 1Mo pa3Mepam.

OcobeHHOCTH ancopOLMU Ha MHKPOMOPHUCTHIX Martepuanax. IloreHnmanbHas Teopus
[MonsHu.  AACOpOIMOHHBIA  MOTEHIMAN.  XapakTepuUCTHYecKass  KpuBas  aacopOIuu.
TemmneparypHasi ”HBapUAHTHOCTh M a(PUHHOCTH XAPaKTEPUCTHUECKUX KpUBBIX. O000IIEHHOE
ypaBHeHHe Teopuu JlyOMHMHAa OOBEMHOrO 3alOJIHEHUS MMKPOIIOpP, YaCTHBIE CIIydau STOTO
ypaBHeHus (ypaBHenue JlyOmHuna-PanymikeBuya). AncopOuus ra3oB M MapoB B XUMHUECKOU
TEXHOJIOTUH.

AncopOius MoBEpXHOCTHO-aKTUBHBIX BellecTB. BnusHue ctpoenuss moiekyn [IAB Ha
MOBEPXHOCTHYIO aKTHBHOCTb, mpaBmio Jlrokmo-TpayGe. 3aBUCHMOCTH THOBEPXHOCTHOTO
HATsDKEHHUsI OT COCTaBa pacTBOpa MpU COOMIOACHWHU 3akoHa ['eHpu W ypaBHeHHs JleHTMiopa.
VpaBHenue IlIumkoBckoro. YpaBHEHUST  COCTOSHUSL  Ta3000pa3HbIX  MOBEPXHOCTHBIX
(amcOpOLMOHHBIX) MJICHOK. THIBI TOBEPXHOCTHBIX IICHOK M ONpEACNICHHE UX XapaKTEPHCTHUK.
Becwr Jlenrmiopa. ®akTophl, ONpeessioniie arperaTHoe COCTOSHUE afCOPOIIMOHHBIX IUICHOK.
Omnpenenenue CTpoeHuUs aIcCOPOLIMOHHOTO CJI0s ¥ pazmepoB Mouieky [TAB.

Paspen 4. DnekTpruyeckue sBICHNUS HAa HOBEPXHOCTU

JBoitHoit snextpuueckuit cnoit ([D9C), mexanm3mbl obOpazosanust JIDIC. CooTHomEeHUS
MEX/y 3JIEKTPUUYECKUM MOTEHIMAIOM U MOBEPXHOCTHBIM HaTshkeHUEM (ypaBHeHus Jlunmnmana).
DNEeKTpOKANUIUIIPHBIE KPUBBIE U onpeeseHne napamerpos JI3C 1o 3TUM KPUBBIM.

Oo6ume npencrasnenust o Teopusx crpoenust A2C. Teopus I'yu — Uenmena. YpaBHeHHe
[Tyaccona-bonbsimana as nuddysnoit wactu JI9C u ero pemenue. Tonmuna quddy3Horo cinos
U BIMSHUE Ha Hee pa3u4yHbIX (PakTopoB. JBoitHON snekTpuyeckuii ciaoit mo teopun llltepna,
nepesapsiika nosepxnoctu. [Ipumepst o6pazoBanus JIIC. Munemisl U UX CTpOSHHE.

UYerblpe BuJa DSIEKTPOKMHETUYECKUX SIBIEHUH. OJEKTPOKMHETHMUECKUH NOTEHLMAl U
BIMSIHUE Ha HEro pa3iuyHbIX (akTopoB. YpaBHeHHe [ enbMrosbia-CMOTyXOBCKOTO IS
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CKOpPOCTH IepeHOca MpPHU 3JIEKTpoocMoce U sMeKTpodopese. IPPEeKThl, HE YUUTHIBAEMbIE 3TUM

ypaBHeHHEM  (IIOBEPXHOCTHAs  IMPOBOJUMOCTb,  DJIEKTPO(POPETHUYECKOE  TOPMOKEHHE,

penakcannoHHbIH 3G dekT). [IpakTHueckoe UCIOTb30BAHUE IIEKTPOKUHETUICCKUX SIBICHUIA.
Pasnen 5. Kunetnueckue cBOMCTBa IUCHIEPCHBIX CUCTEM

OCHOBBI CEIUMEHTALIMOHHOrO aHaiu3a. CBA3b CKOPOCTHM OC@XKIEHUS 4YacTHL C HX
pasmMepoM.  YcmoBusi  coOmromenus 3akoHa  Crokca.  CeIMMEHTAllMOHHBIN  aHANU3
noauaucnepcHelx cucteM. KpuBas ceauMeHrtanuu. KpuBele pacnpeleneHus 4YacTHll II0
paanycam. DKCIIEpUMEHTAIbHbIE METOIbI B CEAMMEHTALIMOHHOM aHAJIN3E.

MonekyaspHO-KMHETHYECKass MpHupoJa OpOyHOBCKOro JBMKEHHUS. CBs3b  MEXIy
CPeIHEKBAIPATUYHBIM CIBUTOM 4YacTHIl M Kod(p¢uiueHntoM nuddys3un (3akoH DHHIITEHHA-
CMonyxoBcKkoro). OKCIEpUMEHTalbHas IpPOBEpKAa 3aKoHa OHHIITEHHAa-CMOJIyXOBCKOIO.
CrnencTBust U3 TEOPUH OPOYHOBCKOTO IBUKCHHUS.

CeaumMeHTaniMOHHO-M (B (Hy3HOHHOE paBHOBECHE, TUIICOMETPUUYECKUN 3aKOH.
CenumeHTallMOHHAs YCTOMYNBOCTD IUCIIEPCHBIX CUCTEM.

Pasnien 6. ArperatuBHas yCTOMYHMBOCTD M KOArYJIALUS AUCIIEPCHBIX CUCTEM

OOme BOOPOCH  YCTOWYMBOCTH  JUCHEPCHBIX  cucTeM. CeauMeHTAllMoOHHas W
arperaTMBHas yCTOMYMBOCTH cucTeM. JInoguiabHbIe 1 T10(OOHBIE CHCTEMBI: CAMOIPOU3BOIHLHOE
o0pa3oBaHME OJHMX M HEOOXOJUMOCTh cTaOmim3auuu Apyrux. Kpurtepuit nuopunbHOCTH
cucreM no Pebunnepy-1llykuny.

JInopwneHele nucnepcHble cucTeMbl. Kraccudukanms u  obmas XapakTepuUCTHKa
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB. TepMOOMHAMHUKA M MEXaHH3M MHUIIEIUI000pa30BaHUs.
Crpoenne munemn [TAB. Comobunuzanus. OcHOBHBIE (DaKTOPBI, BIUSIOMINE HA KPUTHUECKYIO
KoHIeHTpauuio Munemnoodpasosanus (KKM). Meronsr omnpenenenuss KKM. Ilpumenenue
ITAB.

JInopoOHble aucnepcHble CcHUCTeMBbl. @DaKTOPbl YCTOWYMBOCTH JHO(MOOHBIX CHCTEM.
beicTpas u mennennas koarymnsauus. Kuneruka koarynsanuu no CmoinyxoBckomy. Onpenenenue
CKOPOCTH M BPEMEHHU IIOJIOBUHHOM KOAryJsilMU. 3aBUCUMOCTh YMCJIa YAaCTUL[ Pa3HOrO MOpsaKa
OT BPEMEHH.

OcHoBHble TONOXKeHHs Teopuu [lepsiruna, Jlammay, ®epses, OsepOeka (JJIDO).
PacknuHuBaromee JaBlieHME UM €r0  COCTaBJAIOLIME. OHEPIrHsl  3JIEKTPOCTATHUECKOIO
OTTAJIKUBAHUS TPH B3aMMOJEHCTBHM CJIA003apsDKEHHBIX MoBepXHOcTeH. CHiIbl M DHEprus
nputsbkeHus.  OOmiee ypaBHEHHME Ui HSHEPIMH  B3aWMOJICHCTBHSA JUCIEPCHBIX YaCTHIL.
[ToreHnuanbHble KpUBBIE B3aUMOICHCTBUS YaCTHII B MOHOCTAOMJIM3MPOBAHHBIX JTUCIEPCHBIX
cucremax. lloTeHIManbHBIA Oapbep W €ro 3aBHUCHMOCTh OT TONIIUHBI IU((y3HOTO CrOS.
Koarynsamus B mepBoM M BTOpoM MuHUMyMax. HeWTpain3anuoHHass M KOHLIEHTpallMOHHAas
koarymsaius. [lopor Owictpoit koarymsauuu. IlpaBuno Ilynsne-I'apau. 3akon [lepsiruna.
Crabunusanus AUCIIEPCHBIX CHCTEM BBICOKOMOJEKYJspHbIMU coeauHenusmu (BMC) u [1AB.
MeTtoabl OYHMCTKM TPOMBIIUICHHBIX W OBITOBBIX CTOKOB, OCHOBAaHHBIE HAa W3MEHEHHH
arperaTUBHOM U CEAMMEHTAMOHHOW YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.

Paznien 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA IUCHEPCHBIX

CUCTEM

Tumel  CTpyKTyp, 0Opa3ylomuxcss B arperaTMBHO-YCTOHMYMBBIX U arperaTuBHO-
HEYCTOMUYMBBIX JIUCIEPCHBIX cuUcTeMax. JKUIKOKPUCTAIIIMYECKOE COCTOSIHUE arperaTuBHO-
YCTOMUYHMBBIX JUCTIEPCHBIX CUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOMUYMBBIX (TMOGOOHBIX)
JUCIIEPCHBIX CUCTEMAaxX. B3aMMOCBsI3b MEX1y BHIAOM NOTEHUHAIBHOW KPUBOM B3aWMOJCHCTBHUS
yactul (o teopuu JJIOO) u TMnoM BO3HMKAIOUIMX CTPYKTYp. KoaryisiiuoHHO-TUKCOTPOIIHBIE
U KOHJIEHCAIIMOHHO-KPUCTAJUIM3AI[MOHHBIE CTPYKTYphl. [lepexon omHMX CTPYKTyp B JApYyTHE.
Teopust cTpykTypooOpazoBanusi ((PU3NKO-XUMUYECKash MEXaHHWKA) KaK OCHOBAa TONyYeHUS
HOBBIX MaTE€pHUaJOB.



Peonornueckuii Meron uccieqOBaHMs AMCIEPCHBIX cuUcTeM. OCHOBHbBIE MOHATHS U
uJeanbHble 3aKOHBI pPEOJOrMU. MoJenupoBaHWE pPEOJIOTMYECKUX CBOMCTB Ten. Monens
Makcseiia, moaens KenbsBuna-doiirra, Mmoaens bunrama.

Knaccudukanuss nuUCHEpCHBIX CHUCTEM TI0 CTPYKTYPHO-MEXaHHYECKUM CBOWCTBaM.
HpOTOHOBCKME M HEHBIOTOHOBCKHE JKUAKOCTU. IlceBmormnacTudeckue W JUIATAHTHBIC
KHUJIKOCTH U TBEpA00Opa3HbIe Tena. BA3KOCTh KUAKHX arperaTMBHO YCTOWYHMBBIX TUCIEPCHBIX
cucteM. YpaBHeHus OiiHmreiiHa, llraynunrepa, Mapka-Kyna-XayBunka. Peonornueckue
CBOWCTBA CTPYKTYPUPOBAHHBIX )KUKOOOPA3HBIX U TBEPAOOOPA3HBIX CUCTEM.

8. 3akiroueHue
HOBerHOCTHBIC ABJICHUA W JUCIICPCHBIC CUCTCMBI B XUMHUYECKOU TEXHOJOTHH.
KonnonnHas xumus 1 oXxpaHa OKpY’Karolle Cpebl.
OO011ee KOJIMYECTBO Pa3/eiioB - 8.




5. COOTBETCTBHUE COAEP KAHUA TPEBOBAHUAM K PE3YJIBbTATAM OCBOEHUA JUCHUIIJINHBI

B PE3YIbTAaTC OCBOCHUA NUCHUIIIIMHBI CTYICHT JOJIZKCH:

P a3acCJ1bl JUCITUITIIMHBI

| 3 | 4 | 5 | 6 | 7
3HaTh:
1. | - npu3HaKy 0OBEKTOB KOJUIOUTHON XUMHH U MX KIACCU(DHUKAIHIIO +
2. |- OCHOBHBIC TOHATHA M COOTHOIIEHUS TEPMOJMHAMHMKH MOBEPXHOCTHBIX
ABJICHUN (T€pPMOJMHAMHUKA IIOBEPXHOCTHOTO CJIOS; aire3usi, CMadyuBaHUE U
pacTekaHue >KMJIKOCTEH; AUCIIEPCHOCTh U TEPMOJMHAMMUYECKHE CBOMCTBA TEII;
azcopOuMs Ta30B M MapoB, ajacopOIUsl M3 PacTBOPOB); OCHOBHBIE TEOPUH
¢buznveckoil agcopOuu
3. | - OCHOBHBIE MpEICTABICHUS O CTPOCHUU JBOMHOTO AIIEKTPUUYECKOTO CIIOS;
puposy DJICKTPOKMHETHYECKOI'O MMOTCHIIMANA, OCHOBHBIC + + +
AIIEKTPOKUHETUYECKHE SBJICHUS.
4. | - ycnoBus npuMeHUMOCTH 3akoHa CTOKca; +
5. |- 3akoH DOiHmTeHa — CMOJYXOBCKOIO, THUIICOMETPUYECKOE YpaBHEHUE .
Jlamnaca.
6. | - mpupoay CEAMMEHTALMOHHON U arperaTuBHOM yCTOMYNBOCTH;
- OCHOBHBIE CBOMCTBa pacTBOpoB [TAB kak nuo(UIBHBIX CHCTEM;
- OCHOBHBbIE Noj10keHus Teopun 1JIDPO; + + +
- TpPUYMHBI W  OCOOCHHOCTH OBICTpOM M  MEMJICHHOH  KOaryJsilu,
KOHLICHTPALlMOHHOM ¥ HEUTPAIN3allMOHHON KOAryJIsLUN.
7. | - TUOBl CTPYKTYp, BO3HHMKAIOLIME B JUCHEPCHBIX CUCTEMAX, NPUYMHBI M
ycIoBUA UX 00pa30BaHus; + +
- KJITACCU(PMKALIMIO AUCTIEPCHBIX CUCTEM I10 UX PEOJOIMYECKHM CBOMCTBAM.
YMmeTs:
8. | - paccuMTHIBATh MapaMeTPhl, KOTOPHIMU XaPaKTEPU3YIOT JUCIIEPCHOCTb. +
9. |- mpoBoAMTH pacyeTbl C HCHOJb30BAHMEM OCHOBHBIX COOTHOIICHUI n
TEPMOJMHAMHUKHU TIOBEPXHOCTHBIX SIBJICHUH.
10. | - paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKHU MIOPUCTON CTPYKTYPHI. +
11. | - paccuuMThIBaTh BEIMYMHY 3IEKTPOKMHETHUECKOTO MOTEHIMAja MO JIaHHBIM +
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AIIEKTPOOCMOCA U AJIeKTpodopesa.

12. |- paccuuThiBaThb  UHTETpajbHyl0 ¥  JU(p(EepeHIHaNbHYI0  KpUBBIC
pacrpeielIeHus! YacTHIL IO pa3Mepam.
13. | - paccuuTbiBaTh M AaHAJIM3HPOBATH MOTEHIMAJIbHBIE KPHUBBIE MapHOTO
B3aUMOJCUCTBUS YaCTHLL.
14. | - paccuuTHIBaTh U U3MEPSTH BSI3KOCTH AMCIIEPCHBIX CUCTEM. +
Biagers:
15. | - mpencTaBieHUsIME O POJIM TIOBEPXHOCTHBIX SIBJICHUI M AUCIIEPCHBIX CHCTEM B N
TEXHUKE U PUPOJIE.
16. | - MeTogamMu U3MEpEHUs MOBEPXHOCTHOTO HATSHKEHHUSI, KPAEBOTO yIJa. +
17. | - 3HaHUSAMH O METOJIaX U3MEPEHUS aJICOPOLIUU U yIEIbHOM MOBEPXHOCTH. +
18. |- 3HaHMsIMM 00 YCIOBHAX TPUMEHUMOCTH ypaBHEHHs [eapbmronbiia —
CMOIIyXOBCKOI'O;
19. | - MeTogamu orpeneneHus IeKTPOKMHETHYECKOT 0 MTOTeHIINAIA.
20. | - METOJIOM CeTMMEHTAIMOHHOTO aHAIN3A.
21. | - MeTogamMu ornpenieNieHus] KPUTHYECKOH KOHIICHTPALUU MHULIEINIO00pa30BaHuUs;
22. | - METOJaMH MCCIIEI0OBAaHUSI KHHETUKH KOATYJISIIHH.
23. | - MeTOZaMU U3MEPEHUS U aHAIN3a KPUBBIX TCUCHHUS. +

oocmudicenus:

pe3ysbTaTe OCBOCHHS JUCHHUILIHHBI CTYACHT JOJDKCH IPHOOPECTH CIEAYIOIINE 0duienpodheccuonanbHble KOMnemeHyuu u UHOUKAMOPbL UX

KO)I H HAMMCHOBAaHHUEC MHAUKATOpPA

Koa v nanumenoBanue OIIK
A noctmkenus OIIK

24. | OIIK-1. CriocobeH u3yuath, | OIIK-1.4. 3HaeT OCHOBHBIE 3aKOHBI U
aHAIIU3UPOBATE, HCIOIB30BATD | COOTHOLLECHUS TEPMOAVHAMUKH
MCXAHU3MBI  XUMUHUCCKUX  PCAKIHUMN, | [10BepXHOCTHBIX SBJICHUM, OCHOBHBIE
NPOUCXOMAMNX B TEXHONOTMMECKHX | (poyierpa  nucriepCHBIX  CHCTEM,
mporieccax M OKpYXarollleM MHpe,

OCHOBHBIE ~ METOABI  HCCIIEOBAHUS
OCHOBBIBASICh Ha 3HAHHSIX O CTPOCHUH .
BENIECTBA, MPUPOJE  XUMHUecKoii | TOBEPXHOCTHBIX SIBJICHU u
CBSI3M M  CBOMCTBax  pas3nuuHpix | AMCHCPCHBIX CHCTCM
25. KJIaCCOB  XUMHYECKHUX  DJIEMEHTOB, OIIK-1.8 VYwmeer IMPOBOAWTL PACHUCThI

COGHHHGHHﬁ, BCIICCTB U MATCPUAJIOB. C HCIIOJIb30BaHHUECM OCHOBHBIX
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COOTHOIICHUI TEPMOJUHAMUKHU
IIOBEPXHOCTHBIX SBJICHUM U pPacyeTsl
OCHOBHBIX XapaKTEPUCTUK
JUCIIEPCHBIX CUCTEM

26.

OIIK-1.11 Bnaneer HaBBLIKAMH
MPOBEACHUS THUITOBBIX ¢uzuko-

XUMHYECKHX UCCJICTOBAHHMA u
HABBIKAMU PEIICHHS TUIOBBIX 33]1a4 B
obmactu XUMUYECKON
TEPMOJUHAMUKH, (a3oBbIX
paBHOBecHil M (ha30BBIX IEPEXOJOB,
3JIEKTPOXUMUH, XUMHYECKON
KHHETUKH
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUS
6.1. IlpakTH4yeckue 3aHATHSA
HpaKTI/I‘-IeCKI/Ie 3aHATHUSA IO JUCHUILIMHE HC IMTPEAYCMOTPCHBI.
6.2 JlabopaTopHbIe 3aHATHS

JlaGopaTopHblii TpakTUKyM Mo aucuuivinHe «KommouaHas XuMHsS» BBINOIHAETCS B
COOTBETCTBUM C y4eOHBIM IUTaHOM B | cemecTpe M 3aHuUMaeT 32 akaj. yaca /Ui OYHOU (OpMBI
o0yuenus. JlabopatopHble pabOThI 0XBATHIBAIOT 6 pa3fesoB TUCHUIUIMHBL. B MpakTHUKyM BXOAUT
7 paboT, MpUMEPHO MO 4 4. Ha KaXKAYI0 paboTy U 4 yaca BBLIEICHO Ha 3aIIUTy Ja00OpaTOPHBIX
pabot. B 3aBUCHMMOCTH OT TPYJOEMKOCTH BKJIIOUCHHBIX B NMPAKTHUKYM pabOT, UX YUCIO MOXKET
OBbITh YMEHBIICHO.

BrimonHenue 1m1abopaTOpHOrO MPAaKTHKyMa CIIOCOOCTBYET 3aKpeIUIeHHIO MaTepHana,
U3y4aeMoro B JUCHUIUIMHE «Konnouonasa xumusay, a TakxkKe AAaeT 3HAHUSA O NMPAKTHUYECKOM
NPUMEHEHUH OCHOBHBIX 3aKOHOMEPHOCTEH KOJUIOMJAHOM XUMHUH M OCOOCHHOCTSIX METOJIOB
M3MEPEHUs] OCHOBHBIX KOJUTOMIHO-XUMHYECKUX XapaKTEPUCTHUK.

MaxkcumanbHOE KOJHMYECTBO OalyioB 3a BBINOJHEHHE JIA0OPaTOPHOTO MPaKTUKyMa
coctaBiisieT 35 6amoB (MakCHMabHO MO 5 0anyioB 3a Kaxayio padoty). KomamuectBo pabor u
0aJUIoB 3a KaXKIYI0 pabOTy MOKET OBITh H3MEHEHO B 3aBUCUMOCTH OT MX TPYJOEMKOCTH.

[Tpumeps! 1a60paTOpHBIX padOT U pa3/ielbl, KOTOPbIE OHU OXBATHIBAIOT.

No Ne paznena

Yackl
o/ | mACHHIUIHEBL HaunmenoBanue nabopatopHbsIx padoT

1. MccnenoBanue BIUSHUS MOBEPXHOCTHO-aKTUBHBIX BEIIECTB Ha | 4
CMayuBaHME U aJI'€3HI0.

1 2 WIH
2. HWccnenoBanue BausHUS cTpoeHuss Monekyn [IAB Ha wux
MOBEPXHOCTHYIO  aKTHBHOCTh.  OmpezneneHue  mapamMeTpoB
aICOpPOIIMOHHOTO CJIOSI.
3. WUsyuenme ancop6bummu IIAB wu3 pactBopoB Ha TBepaoM | 4
azncopbente. OnpeneneHune yienbHON MOBEPXHOCTH.

WIH

4. Xpomatorpauieckoe pasJieJeHue CMECH HOHOB C IOMOIIBIO

2 3 HMOHOOOMEHHBIX CMOJL.

WIH

5. Pasnmenenme cMecu mnoiauMmMepa U MHUHEpAIbHOM COJIU H
OIpeJIeICHUEe MOJIEKYJIIPHOM Macchl MOJIMMEPOB METOJOM Te€jlb-
XpomaTtorpaduu.
6. DnekTpodopeTHIecKoe ONpeeIeHne SIEKTPOKHHETUYECKoro | 4
MOTEHIIHANIA.

3 4 WIH

7. OmnpejeneHre HM303JICKTPUUSCKOW TOYKH THIPOKCHAA JKelie3a
METOJOM 3JIeKTpodopesa.

8. JIMCTIepCUOHHBIN aHaU3 MOPOIIKOB METOAOM CEAMMEHTAluu B | 4
TPaBUTAIMOHHOM TIOJIE.

4 5 15R)05

9. Onmnpenenenue pasMepoB YaCTHUI[ JUCHEPCHBIX CHUCTEM
TYpOUAMMETPUYESCKIM METOJIOM.

10. ViccnenoBanue MuliesuiooopasoBanus B pacrBopax [TAB. 4
6 6 11. Cunte3s ruapo3ons THAPOKCHAA XKeje3a, Hu3ydeHue ero |4
KOATyJISIIUK U CTAaOUITU3aIliH.
7 7 12. HccnenoBaHue BSI3KOCTH CTPYKTYPUPOBAHHOW JKHUIAKOCTU ¢ | 4
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MOMOIIIBIO KalMJUIIPHOTO BHCKO3UMETPA.
Win

13. HccnenoBaHue peosIOTUYECKUX CBOMCTB HEHBIOTOHOBCKHUX

KHUJIKOCTEH C MOMOIIBI0 POTAIMOHHOTO BUCKO3UMETPA.

8 - 3amuTa BRIMOJIHEHHBIX JJA00PAaTOPHBIX padoT 4

7. CAMOCTOATEJIBHASA PABOTA

Paboueit mporpammoit  gucumruiiHel  «KoJjutommHas — XUMHS»  IpPEAyCMOTpEHa
caMmocTosiTeNbHas pabota oOyuaromerocsi OakanaBpuara B oobeme 80 4 B cemectpe U 36 U miis
MOJATOTOBKM K 3K3aMeHy A o4HOil (opmbl. CamocTrosTenbHas paboTa MPOBOAUTCS C IEINBIO
yrIIyONeHHUs 3HaHUH 110 TUCIUIUIMHE U MTPelyCMaTpUBaET:

O3HAKOMJICHHE W TPOPadOTKy PEKOMEHIOBAHHOM JUTEPaTypbl, paboOTy C 3JIEKTPOHHO-
OUOIMOTEYHBIMM CHUCTEMaMH, BKIIOYas MEPeBOAbl IMyOnMKanuid W3 Hay4yHBIX HKYPHAJIOB,
uHTpreMHx B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHII;

BBINOJIHEHNE WHANBUYATHHOTO (JJOMAIIIHEr0) 3a1aHHs;

— TOATOTOBKY K BBIIIOJHEHUIO KOHTPOJBHBIX PadOT MO MaTepHaly JEKIIMOHHOTO Kypca;

— TOATOTOBKY K cJlaue JIabopaToOpHOro MPaKTUKyMa M0 JUCIUIUIMHE;

— TOATOTOBKY K cllaue IK3aMeHa.

[TnanupoBaHre BpPEeMEHUM Ha CaMOCTOSTENBbHYIO pabOTy, HEOOXOIUMOIrO Ha H3y4YEeHHE
IUCUMIUIMHBIL, OOYYarollMMCsl JIy4llle BCEro OCYIIECTBIATh HAa BECh NEPUOJ H3YUYCHHS,
npeaycMaTpuBas NMPH 3TOM PEryJSIpHOE TOBTOPEHHME MPOMIEHHOro Marepuana. Marepua,
3aKOHCIIEKTUPOBAHHBIA Ha JEKIHAX, HEOOXOAMMO pPETYJSPHO JOMOJHATh CBEICHUSAMH U3
JUTEPATypHBIX HCTOYHMKOB, TMIPEJICTaBIEHHBIX B YydeOHOH mporpamme. Ilpu pabote c
yKa3aHHBIMH HCTOYHMKAMU PEKOMEHJIyeTCS COCTaBIATh KpPAaTKUI KOHCIEKT MaTepuaia, ¢
00s13aTeNIbHBIM (PUKCUPOBaHUEM OMOIMOTrpadUIeCcKUX TaHHBIX UCTOYHUKA.

8. IPUMEPBI OHEHOYHBIX CPEACTB J1JIsA KOHTPOJIA
OCBOEHMUSA JUCIIAITJIMHBI

CoBoKkynHasi OIIEHKa [0 JUCUUIUIMHE CKJIAJbIBAa€TCSI W3 OLICHOK 3a BBINOJIHEHHE
KOHTPOJBHBIX paboT (MakcuManbHas OIleHKa 16 OamioB), 1a0OpaTOpHOro MPaKTHKyMa
(MakcuManbHas OIleHKa 35 0auia), BBIMOJTHEHUS WHIUBUAYATbHOTO (JOMAIIHETO) 3aaHus
(MakcuManbHasi OlleHKa 9 OalyioB) U UTOTOBOTO KOHTPOJIA B (popMe IK3amena (MaKCUMalbHas
orrenka 40 GamoB).

8.1. IIpumepbl KOHTPOJIBLHBIX BONPOCOB VISl TEKYIEro KOHTPOJIsI 0CBOCHHS JMCIUIITIHHbI
8.1.1. IlpuMepb! HHAMBUHAYAJBHBIX (IOMALIHUX) 3a1aHUI

Ha mnepBoM 1abopaTOpHOM 3aHATHM KaXKIbld CTYAEHT IIOJy4aeT WHAWBUIYaIbHOE
JoMalllHee 3ajanue B popMme KoMIUIeKTa U3 18 3a1a4 o BceM OCHOBHBIM pa3ziesiaM MpOrpaMMBI
(ucnonp3yercst yueOHoe nocodue Komnmougnast xumus. Ilpaktukym u 3apaunuk/ [lox pen. B.B.
Hazaposa n A.C. I'poackoro. M.: «JIanby», 2019. - 434 c¢). 3agaun pemaroTcsi caMOCTOATEIBHO,
KOHCYJIBTAIIUH MIPOBOJIATCS MO0 MEpe HEOOXOIUMOCTH. Pe3ynbTaThl peneHns nepBoil MOJIOBUHBI
3aja4 CTYJCHTHI INEpelaloT BeAyIleMY IPeroAaBaTeNio Uil MPOBEPKH Ha 4 j1abopaTopHOM
3aHATHH, PE3YJIbTAThl PELIEHUS BTOPOH MOJOBUHBI — HA 6 3aHATHM.

Bepnoe pemienue Bcex 18 3amay momaniHero 3aaHus OleHuBaeTcs 9 dammamu.

IIpuMepsl J0OMAIIHUX 3aaHUI

Homep rpynmer ®ammnus 1.0.
3AIAHUE
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Pemth 18 HMxKeyka3zaHHBIX 33134 U3 yuyeObHoro nocodbus: «Komnougnas xumus. [Ipaktukym u
3amayHuky. Jlanse, 2019.

Homep riassi

1 | 2 | 3 [ 4 ] 5 [ 6

IopsinkoBbIii HOMep 3a1a4H U ¢¢ HOMEP B IPAKTHKYMe

Bapuant

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

2

—_
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3AJIAHUE

Pemnth 18 HMKeykazaHHBIX 3a1a4 U3 yuyebHoro nocodbus: «Kommougnas xumus. [Ipaktukym u
3amayHuky. Jlanse, 2019.

Homep riassl

- 1 | 2 3 [ 4] 5 | 6
E IHopsaKoBbIi HOMep 321244 U e¢ HOMEpP B IPAKTHKYMe
=
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Beinano [Ipenonasarens
Cnano bambt Cnano bannsl

Homep rpynmer

Damumua U.0.
3AJJAHUME

Pemute 18 HmkeykazaHHBIX 3a71a4d U3 yueOHoro nocodus: «Komnounnas xumus. [Ipaktukym u

3amayHuky. Jlanse, 2019.

Homep riassl

- 1 | 2 3 [ 4] 5 | 6
E IHopsakoBbIil HOMep 321244 U e¢ HOMEP B IPAKTHKYMe
=
S|t 2 3 4 5 6 7 8 9 | 10 11 12 | 13 14 | 15 | 16 | 17 | 18
23 [ 93) [ 2203) [ 34G) | 42(7) | 588) | 61(2) | 68 | 73(13) | 38 | 133) | 20(13) | 3(1) | 16B3) | 1201 | 33 | 6 | 83) | 92)

Beinano [Ipenonasarens
Cnano bambt Cnano bannsl

8.1.2. IIpuMepbI KOHTPOJIBLHBIX BONPOCOB /JIsl CAMOCTOSITE/IbHOI MOAT0TOBKH

[Ipu camMOCTOATENBbHOM MOATOTOBKE K BBIOJHEHHUIO JAOOpPATOPHBIX pPAabOT Kaxbli
CTYACHT MMCbMEHHO OTBEYAET B CBOEM JIAOOPATOPHOM KypHaJe Ha psiJl KOHTPOJIBHBIX BOIIPOCOB,
KOTOpbIe U3J105keHbI B ocobun «Komnonanas xumus. [paktukym u 3agaunuk» / [lox pen. B.B.
HazapoBa u A.C. I'poackoro. M.: «Jlauby», 2019. - 434 c. K kaxngoi nabopatopHoii paborte
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chOopMyJIUPOBaH CBOM TEpEYeHbh KOHTPOJIBHBIX BOMPOCOB (Bcero mmeercs 149 KOHTPOIBHBIX
BOIIPOCOB).

IIprMepbl KOHTPOJIBHBIX BOIIPOCOB AJIsE CAMOCTOSITENIBHOM MMOATOTOBKU

1. Yto u3yyaeT KOJJIOUHAS XUMHUS M KaKOBBI PU3HAKU €€ 00BEKTOB?

2. Tlo xakuM TNpH3HAKaM KIacCU(UIHMPYIOT OO0BEKTHl KoJutonaHoi xumuu? [IpuBenute
IIPUMEPBI JUCTIEPCHBIX CUCTEM.

3. Kakue noBepXHOCTHBIE SIBIICHUS U3ydaeT KOJUIOUAHAS XUMHUS?

4. Yro sBiseTCS MEpPOH TE€TEPOT€HHOCTH M CTENEeHHM pPa3ApOOJIEHHOCTH IUCTIEPCHBIX
cucrem?

5. KakuMu mapameTpamu XapakKTE€pH3YIOT CTENEHb pPa3ApOOJICHHOCTH M KakKoBa CBS3b
MEXy HUMU?

6. UTo Takoe NOBEPXHOCTHOE HATSHKEHHUE U B KaKMX €AMHULIAX OHO U3MepseTcs?

7. Kak 3aBUCHT TOBEpPXHOCTHOE HATSIKEHHE OT MPHUPOIBI BEILECTBA, OOPa3yIOIIETO
MIOBEPXHOCTD (MEXMOJIEKYJIIPHOTO B3aUMOAEHCTBYS)?

8. Kakme Meroapl HCIONB3YIOTCA JJIs ONPEINEIECHHUS IIOBEPXHOCTHOTO HAaTSHKEHUS
KUIKOCTEN U TBEPABIX TEN?

9. Ha ueM OCHOBaHO HU3MEpPEHHE NOBEPXHOCTHOI'O HATSIKEHUS KHUAKOCTEH METOJIOM
KalUJUISIPHOTO MOAHSTHS?

10. Ha yeM OCHOBaHO HM3MEpPEHHME IOBEPXHOCTHOTO HATSHKEHUS >KMJIKOCTEH METOIOM
HauOOJIBIIEr0 JIABJICHUS Iy3bIpbka Bo3ayxa? [loMOXUTENbHBIM WM OTpULATENBHBIM OyJeT
M30BITOYHOE JIaBJICHUE B )KUAKOCTH HA TPAHUILIE C BO3YIIHBIM ITy3bIPhKOM?

8.2. HpI/IMepLI KOHTPOJIBHBIX BOITPOCOB MJIfl TEKYIIEIr0 KOHTPOJIA OCBOCHUA TUCHHUIIJIHHBI

JUis TeKymero KOHTPOJS MPeIyCMOTPEHO 2 KOHTPOJBHBIX PabOTh.. MakcuManbHas
OLIEHKA 32 KOHTPOJIbHBIE Pa0OTHI COCTABIISIET 8 OAJUIOB 32 KAXKIYIO.

IIpumep 3ananus 10 KOHTPOIbHOM padoTe Nel

1. Kakue BemiecTBa Ha3bIBAIOTCS TOBEPXHOCTHO-aKTUBHBIMH? YKaKUTE OCOOCHHOCTH
ctpoenust mosekys ITAB. IlpuBenute npumeps! IIAB 1 moBepXHOCTHO-MHAKTUBHBIX BEIIECTB.
JlaiiTe onpeneneHre NOBEPXHOCTHOU aKTUBHOCTH KaK IapaMerpa.

2. KakoBpl mnpuuuHbl NOAHATUSA (OMyCKaHMA) Xuakocted B kamwuiipax? Ilpuseaute
HE00XO/IMMBIE YpaBHEHHUS U JIaliTe KpaTkue OOBbsICHEHUSI.

3. PaccumTaiiTe mOJHYI0 MOBEpXHOCTHYIO 3Hepruto 200 r smynbcuu O€H30la B BOAE C
comepkanueM OeH3zoma 12% mMacc. M AMCIEPCHOCTBIO 2 MM mpu temmeparype 20°C.
[TnotHocTs Genzoma p =0,858 r/cm®, mexdasnoe nartsuxenue o =28 mJbx/m2, do/dT = -0,13
mJlx/(M>K).

4. Haiinute NOBEPXHOCTHOE HATSKEHHE JKUIKOCTH, €CIM B KamWUIIpE M3 CTEKIa C
BHYTPEHHUM AMaMeTpoM | MM oHa nmoaHsui1ach Ha BeIcOTy 12,8 MM. IIOTHOCTB XKMIKOCTH paBHa
0,81 r/cm?. Ucenenyemas )UAKOCTh MO MOBEPXHOCTH CTEKIIA CIIOCOOHA PaCTEKATHCS.

IIpumep 3axaHusA 10 KOHTPOJIbHOM padoTe Ne2

1. IlpuBeauTe KiIacCU(PHUKAIMIO MOPUCTHIX aJcOPOEHTOB MO pasmepam mop. Kakue teopuu
OIMCBIBAIOT a/ICOPOLIMIO HA MIOPUCTHIX TEJIAX MO ITOU KiIaccupuKanuu?

2. KakoBbl mpuuuHbl OpOyHOBCKOro IBHKEHHsA? KakuMm mapamMeTrpoM XapakTepU3yroT
MHTCHCUBHOCTh OpOYHOBCKOTO JABIXKEHHA? OT KakUX CBOHCTB CHCTEMBI 3aBHCHUT 3TOT
napamerp?
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3. Ancopb6uus pactBopenHoro B Boae [IAB Ha moBepXHOCTH pacTBOP-BO3IYX HMOJUUHSETCS
ypaBHenuto Jlenrmriopa. Ilpu kouunentpanuu [TAB ¢=0,1 Monb/n cTeneHb 3aMoHEHUS
nosepxHoctu O = 0,4. Paccuutaiire moBepxHocTHOe HaTshkeHue npu 300K u xoHueHTpanuu
ITAB B pactBope, paBuoii 0,2 monb/n1. Monekyna [IAB 3anumaer Ha MOBEPXHOCTH IUIONIA/b
s, =0,2 HM?, IOBEPXHOCTHOE HATSDKEHUE BOBI O =71,66 MK/ M>.

4. Hcnonw3ys ypaBHeHue I'ym - UenmeHa, paccuuTaiiTe 3Haue€HHE IIOTEHLMAala Ha
paccrostaun 10 u 30 HM OoT Mex(dazHOM MOBEpXHOCTH. JluCTEepCHOHHON Ccpenol sBIsSETCA
Boxuslii pactBop NaCl ¢ koHuenrpamen ¢, =510 mons/n (MHIEPOEPEHTHBIIA DIEKTPOIHT),

T =293K, ¢ = 80,1, ¢; = 0,03 B.

8.3. Bonipocsl AJ1s1 HTOrOBOIr0 KOHTPOJISAA OCBOCHUSI JUCHUIIMHBI (9K3aMEH).

DK3aMEHAIMOHHBIA OMJIET BKJIIOYAET KOHTPOJIbHBIE BOIIPOCHI 110 BCEM paszzeniaM padboueit
IpOTrpaMMbl TUCHMIUIMHBI U COAEPKUT 3 BOIpPOCA, OTBETHl Ha BOMPOCHI | W 2 MpeACTaBISIOT
co0O HM3J0KEHHE TEOPETUYECKOTO MaTepuaia, TOT/Aa KaK OTBET Ha BONPOC 3 MpeAroJiaraet
pemenue 3agauu. 1 Borpoc — 15 6aos, Borpoc 2 — 15 6amnos, Bonpoc 3 — 10 6amios.
[TpumMepbl KOHTPOJIBHBIX BOIIPOCOB JJIsi HTOTOBOTO KOHTPOJISI OCBOCHUS TUCIUILIMHBI (9K3aMeHa)

1. [Mpenmer xommouguoit xumuu. [Ipu3Haku 00BEKTOB KoyutowaHoW xumuu. [lo-
BEpXHOCTHast HHeprus. KonmmdecTBEeHHbIE XapaKTEPUCTHKH JucrepcHocTd. Kitaccuduxarms
nucnepcHeIx cucteM. KomtoniHas XUMHsI U XMMHUYECKast TEXHOJIOTHSL.

2. [ToBepXxHOCTHOE HATSDKEHHE: TEPMOAMHAMHUYECKOE OmpeiesieHne, (U3NUecKui
CMBICJI, BJIMSHUE TMPHUPOABI B3auMoJeicTBylomux (a3. BbpBog ypaBHEHUS Ui TMOTHOU
(BHYTpEHHEI) SHEPTryuu MOBEPXHOCTHOTO cios (ypaBHeHue [ mb0ca-I enpbmrosnbia). 3aBUCHMOCTh
TEPMOJMHAMHYECKHUX ITapaMETPOB TOBEPXHOCTHOT'O CJIOS] OT TEMIIEPATYPHI.

3. Meton wu30bITKOB I'mb0Oca. BbiBOA  (yHIAaMEHTaNbHOTO — aACOPOIIMOHHOTO
ypaBHeHus ['ub60ca. I'mbOcoBckas ancopbums. YacTHoe BbIpakeHue ypaBHeHHs [ ubOca.
IloBepxHOCTHAsE  AaKTUBHOCTb;, IIOBEPXHOCTHO-aKTUBHBIE M  IOBEPXHOCTHO-UHAKTUBHBIE
BELIECTBA.

4. Anresus ¥ cMauMBaHUE; onpeneneHus. YpasHenue Jlronpe s paboThl are3uu.
VYron cmauumBanusi u ypaBHeHue lOnra. YpaBuenue [rompe-FOHra s pa®oTbl aare3um.
Bmusaue ITAB Ha aaresuio um cmauuBaHue. Pactekanue, KOA(QQHUIMEHT pacTeKaHus IO
I'apkuncy.

5. [IpaBuno ¢a3 ['mG6ca u gucnepcHOCTh. BrusHMe KPUBU3HBI MOBEPXHOCTH
(ZucriepcHOCTH) Ha BHYTpPEHHEE JaBjeHME Ten (BbIBOJ M aHaiu3 ypaBHeHMs Jlamnaca).
Kanunnspueie sBnenus (ypaBHeHue JKropeHa).

6. BnusiHue nUCHEpCHOCTH HAa TEPMOIAMHAMUYECKYIO PEAaKIMOHHYIO CIIOCOOHOCTb.
BeiBon ypaBHEHMs KanwuipHOW KoHAeHcauuu KenbBuHa u  ero aHanus. Buusnue
JMCTIEPCHOCTH Ha PacTBOPUMOCTB, TEMIIEPATypy (ha3oBOro mnepexoja U KOHCTAHTY PaBHOBECHS
XUMUYECKON PEAKLUU.

7. MeToapl MONMy4eHHs] IUCHIEPCHBIX CHUCTEM: OUCHEPIMPOBAHUE M KOHJIEHCALUS.
VYpaBuenue PeOunzpepa pans paOoTbl AMCHIEPrHPOBAHUA. AICOPOIMOHHOE TOHMKEHHE
npouHoctu (3 ekt Pedbunnepa). Konnencamus ¢usndeckas u xumudeckas. JHeprus ['u66ca
00pa3oBaHMs 3apo/IbIlIa HOBOH (ha3bl IPU TOMOT€HHOM KOH/IEHCAIIUHU; POJIb TIEPECHIIIECHUSI.

8. Knaccudukanus mexanusmoB aacop6uuu. Ilpupona aacopOIMOHHBIX CHII U HX
ocoOeHHOCTH Tpu (pu3nuecKoi ancopOunu. BeIBoJ ypaBHEHHS 7Sl SHEPTUU TUCTIEPCHOHHOTO
B3aMMOJICHCTBHA aTOMa ajicopbara ¢ aacopoertom. Mzotepma, nzocrepa, H30MUKHA aIcOpOLInH.

9. MonomonekynspHast ajncopouus, (opMa H30TepMBl ancopOIUH. YpaBHEHUE
I'enpu. OcHOBHBIE NOJIOKEHUS TeOpUH JIeHrMIOpa, BBIBOJ YpaBHEHMsI U €ro aHanu3. JInHeliHas
¢dopma ypaBuenus Jlenrmiopa.
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10. Teopust monmumonekynsipuoit ancopouuu BOT: mcxomHble TOIOXKEHUS, BBIBOJ
ypaBHEHHs H30TepMbl M ero aHanu3. Jluneiinas c¢opma ypaBuenuss BOT. Omnpenenenue
yIIeIIbHOM MOBEPXHOCTHU a/ICOPOCHTOB, KaTaJIM3aTOPOB U JIp.

11. KonuuecTBeHHbIE  XapaKTEPUCTUKM  IMOPUCTBIX  MAaTEpPHAJIOB:  IOPHUCTOCTD,
yA€NIbHAsE MOBEPXHOCTh, pasMmep mnop. Ilopuctsie Tema KOpPIYCKYISPHOW, KPUCTAIIMYECKON H
ryouaToil CTPYKTYpbl, METOABI MX monydeHus. Knaccudukauus nop no JyOuHMHY M Teopuu
ajcopOIuu.

12. AncopOrusi Ha TOPHUCTBHIX aacopOeHTax. TeopHs KanWUISIPHOW KOHACHCAIHH.
KanumnsipHo-KOHAEHCAIMOHHBIA  THcTepe3uc. PacueT UM Ha3HaueHUE MHTETPAJbHOM U
mddepeHnanbHON KpUBBIX pacnpeaeaeHus 00bemMa mop 1Mo UX pazMepaM.

13. [TorennuansHast Teopus axacop6oumu IlomsHu. AJCOpPOLMOHHBIA MOTEHLIUAL.
XapakrepucTuueckas KpuBas aacopOmmu. TemnepaTypHas HHBapHaHTHOCTh M ap(OUHHOCTD
XapaKTePUCTHUECKUX KPUBBIX.

14. OcoOeHHocTH amcopOIMK HAa MHUKPOMOPHUCTBIX aacopbentax. OOoOmeHHOE
ypaBHeHue Teopun JlyOuHuHa (TeopHss 0OBEMHOIO 3alOJIHEHUS MHKPOIOp), YAaCTHBIE CIy4au
sTOro ypaBHeHus (ypaBHenue Jlyoununa-Pagymikesuua). Pacuet obmiero od6bema MUKpOHOp MO
HU30TEpME a7COPOIIHH.

15. Ocob6ennoctu ancopOuun [TAB Ha rpanuie pasnena pacTBOp-Bo3ayX. BimsiHue
cTpoeHusi Mojekyn IIAB Ha MOBepXHOCTHYIO akTHUBHOCTH (mpaBmiio Tpaybe-lrokio). 3a-
BHUCUMOCTh TOBEPXHOCTHOTO HATsDKEHHs OT KoHueHTpauuu IIAB npu coOmoneHun 3akoHa
I'enpu u ypaBuenus Jlenrmropa. BeiBon ypaBHenus Ilumkosckoro.

16. [ToBepxHOCTHOE NaBieHUE aacopOIoHHOM tuieHku [TIAB. YpaBHenus coctosHus
JBYMEPHOIO Tra3a Ha IMOBEPXHOCTH XHUJIKOCTH (BBIBOX); pa3jIM4YHbIE arperaTtHble COCTOSHUS
aIcopOIIMOHHBIX TUIeHOK. Beckl JIeHrMiopa u onpeaeneHue pasmepos MoJekyi [TAB.

17. HNonoobmennas ancopOuust. Ilpuponneie n cunHTeTHyeckue MOHUTHL. Kiaccu-
(uKaIysi MOHUTOB 1O KHCIOTHO-OCHOBHBIM cBoiicTBaM. IlonHas u auHamMuueckass oOMeHHbIE
emkocTu. KoHCTaHTa paBHOBECHSI HOHHOTO OOMeHa, ypaBHeHue Hukomnbckoro.

18. BbiBo ypaBHEHHUs AJi1 CKOPOCTH OCaKJIEHUS YacTHUI] B IPABUTALIMOHHOM IIOJIE.
YcenoBust cobmoaenuss 3akoHa Crtokca. CeqMMEHTAIlMOHHBIN aHajiM3, pacuyeT U Ha3HauCHHE
KPUBBIX paclpeaeeHus YacTHUll 10 pa3MepaM.

19. [Tpupona OpoyHoBckoro nBukeHus. lloHsATHE M ompeneneHHe CpeIHEKBA-
PATUYHOTO CIABUTA IO BHIOPAaHHOMY HampaBiIeHUIO. B3aMMOCBSA3b MEXIY CpeIHEKBAIPATUUHBIM
CIBUIOM U KodpdumueHToM auddy3un (BbIBOA 3aKoHAa OJifHIITEHHA-CMOIYXOBCKOTO).
DKcnepuMeHTalIbHAs IPOBEPKA 3aKOHA.

20. CeaumMeHTanMOHHO-TM (B Hy3HOHHOE paBHOBECHE. BriBox YpaBHEHHUS
(runcomeTpuueckuii 3akoH). Mepa ceAMMEHTallMOHHON yCTOMYNBOCTH. DAaKTOPBI, BIXAIOIINE HA
CEIMMEHTALMOHHYIO YCTOMYMBOCTD AUCIIEPCHBIX CHUCTEM.

21. Mexanu3mbl oOpa3oBanusi ABoiHOro snekrpuyeckoro cios ([DC). CoorHo-
LIEHUSI MEXAY DJJIEKTPUYECKHM IIOTEHIMAJIOM W IOBEPXHOCTHBIM HATSKEHHEM (BBIBOJ
ypaBHeHu JIunnmMana). DeKTpoKanIIsipHbIE KPUBBIE U ollpeneneHue napamerpos JOC.

22. Oo6umme mnpexncrasiaenuss o Teopusix crpoenus JDC. VYpaBuenue Ilyaccona-
bonbumana g auddysnoit wactu JADC m ero pemeHue Ais ciydas clabo3apspKeHHBIX
nosepxHocren. YpasHenue I'yn-Uenmena.

23. Cospemennas teopusi ctpoerust [I9C (teopust llltepHa); ponb crierupuyecKoit
agcopOimu, mepesapsaka moBepxHocTH. Ilpumepsr oOpazoBanus JIDC. CtpoeHHE MUIIECIUIIBI
(popmynst 13C).

24. DNEKTPOKMHETUYECKUE SBJICHUS. DIEKTPOKMHETUUECKUM NOTEHLAN. Y paBHEHHE

CMONyXOBCKOTO Ui d3JEKTpoocMoca U 3jekTpodope3a. DPQexTsl, HE yUUTHIBAEMbIC
ypaBHeHHEM  CMOIYXOBCKOTO  (TMIOBEpPXHOCTHAsi  IMPOBOAMMOCTH,  AJIEKTPO(OPETHUECKOE
TOPMOXKEHHE, PETaKCAMOHHBINA AP QEKT).

25. JIBa BHIA YCTOWYMBOCTH JIUCHEPCHBIX cucteM. JlnopunbHeie u aropoOHBIC
cucrembl. Kpurtepuit nuodunsroctn mno Pebungepy-lllykuny. TepmonuHamuueckue u
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KUHETHYECKUE (DAaKTOPHl arperaTuBHOW YCTOMYMBOCTH JUCHEPCHBIX cucTeM. llpumepsl
TMO(GUIBHBIX U THO(OOHBIX TUCTIEPCHBIX CHCTEM.

26. JIno¢punbueie qucnepcHele cucteMbl. Knaccudukanus u obmas xapakTepucTuka
I[TAB. TepMoanHamuka U MeXaHu3M Mulleiooopasoanus. Ctpoenue mutet [TAB B BomHbIX
U YTJIEBOJIOPOJIHBIX cpenax. ComoOnmu3ans.

217. Jlno¢unbHble AMCIIEPCHBIE CHCTEMBl. VICTHHHO pacTBOPHMBIE W KOJUIOMIHBIC
ITAB, ux knaccuukanus. Muremioo0pa3oBaHie, CTPOCHUE MUIIEIUT, METOABI ONpeACICHUS
KKM. ®axkropsl, Bausitomne Ha KKM nonHbix u HenoHHsix [TAB.

28. JInopoOubie mucnepcHble cucTeMbl. DakKTOPbl arperaTMBHONW YCTONYMBOCTH
mno¢poOHBIX cucteM. boicTpas u MemneHHas koarymsauus. KuHeTmka Koarynsiiu 1o
CMmonyxoBckoMy (BBIBOA ypaBHEHHUs). OmnpeneneHHe KOHCTAaHTBI CKOPOCTH M BpPEMEHHU
IIOJIOBUHHOW KOATyJISIUK. 3aBUCUMOCTb YHCJIa YaCTHUL] pa3HOI0 NOPSAAKA OT BPEMEHH.

29. Teopus JJI®PO. Packnunuparoiiee AaBiI€HUE U €ro cocTapisiomue. BriBon
YPaBHEHHUS JUIsI DHEPIHMM 3JEKTPOCTATUYECKOIO OTTAJKMBAaHWS IPU  B3aUMOJEHCTBUU
cnabo3apsuKeHHBIX  MTOBepXHOCTed. [loTeHImanbHble KpPHUBBIE B3aUMOICHCTBUS YACTHIl IS
arperaTUBHO YCTOMYUBOM U HEYCTOMYUBOM NUCIIEPCHBIX CUCTEM.

30. IIpupona cun ONpUTSKEHUS M OTTAIKUBAHUS MEXIY YacTULAMH B JAMCIIEPCHBIX
cucremMax. BbIBOJ ypaBHEHHs AJI HEPIMM NPUTSHKEHUS MexAy dactunamu (teopus JJIDO).
Koncranta I'amakepa u ee (usnueckuil cMbIci. AHaIM3 3aBHCHMOCTH CyMMAapHOW SHEPTHH
B3aMMOJICHCTBHS YACTHUL] OT PACCTOSIHUSI MEXKAY HUMMU.

31. @akTopbl arperaTMBHOM YCTOMUMBOCTU JHUO(POOHBIX JUCIEPCHBIX CHCTEM.
ONEeKTpOoNIUTHAsg Koaryysiius (KOHLEHTpPAlMOHHAs M HEUTpaJu3allMOHHAs KOaryJisILus).
[TpaBuno Wynene-I'apau u 3akon [epsaruna. CriocoObl crabunuzanuy I10(OoOHBIX TUCTIEPCHBIX
CHCTEM.

32. Crpykrypoobpa3zoBanue B cooTBercTBUU c Teopuein [JJIDO. KoarymsmuoHHo-
TUKCOTPOIIHbIE M KOHJEHCAIlMOHHO-KPUCTAJNIN3AalMOHHbIE CTPYKTYpBl. YCIOBHS Iepexoaa
OMHUX CTPYKTYp B gapyrue. Kiaccupukamuss AMCIEPCHBIX CHCTEM 10 PEOJIOTHYECKUM
(CTpYKTYpHO-MEXaHUYECKHUM) CBOMCTBaM.

33. HeroronoBckue xuakoctd, ypaBHeHus Hprorona u Ilyaseiuss. Meroasl usme-
peHMs BSA3KOCTU. YpaBHEHHE OWHIITEWHA Ul BSI3KOCTH JUCIEPCHBIX CUCTEM, YCIOBHUS €0
IIPUMEHEHHUS.

34. Peonornueckuii MeTo; UCCIENOBaHHUS CTPYKTYp B JUCIEPCHBIX CHCTEMAX.
Peonornueckue mopenu wupeanbHbix Ten (momenu ['yka, Hsetorona, Cen-Benana-Kynona).
KpuBble TeueHHs peasbHbIX )KUIKOOOPA3HBIX U TBEPA00OPa3HBIX CTPYKTYPHUPOBAHHBIX CHCTEM.

35. MonenpoBaHue PEOJOrMUECKUX CBOMCTB Tell, MOJEIb U ypaBHeHue bunrama.
KpuBble TeueHus U BSI3KOCTHU KUAKOOOPAa3HOH U TBEPOOOPA3HON CTPYKTYPUPOBAHHBIX CUCTEM.
ITon3yuecTs, mpenien TEKy4eCTH.

IIpumepsl 3anau

[Tpumepsl 3a7a4 MO BCEM OCHOBHBIM pasieliaM HpOrpaMMbl NPHUBEACHBI B y4eOHOM
nocobun Kommoungnast xumus. Ilpaxtukym u 3amaunuk. / Ilox pen. B.B. Hazaposa u A.C.
I'ponckoro. M.: «JIanby, 2019. - 434 c.

1. Paccuuraiite pazmep vactun ZnO, 3Hasi, 9TO UX pacTBOPUMOCTb Ha 7 % (Macc.) Oosnblie
pPacTBOPUMOCTH KPYIMHBIX KpucTayuioB. Mexdasnoe Hatspkenue npu 298 K nmpumute paBHBIM
960 m/lx/Mm2, mmortaocts ZnO 5,60 r/cm’. MonspHas Macca OKcuga LUHKa cocTaiser 81,4
I/MOJIb.

2. PaccuuTaiiTe TOJHYI0 TOBEPXHOCTHYIO BPHEPIUI0 7 T 3MYJIbCHMM O€H30/Ia B BOJE C
KOHIIeHTpanuel 75 % mac. u aucnepcHocThio 1 MM~ npu Temmeparype 353 K. IlnotHocTsh
Oensona cocrasiser 0,858 r/cm®, Mexdasnoe Harsbkenue 26,13 MH/M, TemmneparypHblii
ko3 purment Mexdasnoro Hatspkerus npumute do/dT = - 0,13 m/hx/(M?-K).
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3. Ucnonb3yss ypaBHenue I'ym - UYenMmeHa, paccuuTaiTe 3HAaYE€HHE NOTEHUMAIA Ha
paccrostaun 10 u 30 HM OoT Mex(dazHOM MOBEpXHOCTH. JluCTEpCHOHHON Ccpenol sBIsSETCA

<o

BozHbIH pactBop NaCl ¢ konnenrpanueit “© ~ 5.10™* monw/n (uagudepenTHbIii s1exTposut), T

=293K, & = 80,1, % = 0,03 B.
4. PaccuuTaiitTe W mTOCTpOiTE HWHTETrpadbHYIO KpPUBYIO pacmpeieieHus ooObema Iop
azicopOeHTa IO pa3MepaM, HUCHONb3Yys JaHHbIE KalMWUIAPHONM KOHICHCAIlMM METaHOJla Ha
cwiukarene npu 293K:
p/ps 02 04 06 08 09 1,0
A, momnw/kr (amcopbrus) 0,8 1,3 1,6 22 34 39
A, monw/kr (necop6rus) 0,8 1,4 20 3,0 3,7 3,9
[TnotHOCTH MeTanona ~ = 0,788 r/cm?, noBepxHocTHOE HaTsokeHue O =22,6 mJIx/Mm>.

@®oH/ OLIEHOYHBIX CPEJCTB NMPUBEJCH B BUJAE OTACIHHOTO JOKYMEHTA, SIBIISIOIIEIOCS
HEOTHEMJIEMOH YacCThI0 OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI.

8.4. CtpykTypa n npuMepbl OMJ1€TOB [JIsl 2K3aMeHa.
Ikzamen no pucuuruinHe «Konnouonasa xumus» npoBoautcs B 5 (6) cemectpe u
BKJIIOYAaeT KOHTPOJIbHBIE BOMIPOCHI 110 BCEM pazjesiaM padoyeil mporpaMMbl JUCHUIUIMHEL buier

I 9K3amena COCTOUT U3 3 BOIIPOCOB, OTHOCAIIUXCA K YKa3aHHBIM pa3JciiaM.

[Tpumep Ouneta Ui IK3amena:

«Ymeeporcoaro» Munucmepcmeo nayku u evicuie2o oopazoeanus P@
3aBenyrouuii kageapoit Poceuiicknii XMMHKO-TEXHOJIOTHYECKUN YHUBEPCUTET MMEHH
KOJUIOUJHON XUMUHU JA.A. MenaeneeBa
Kadenpa konnongnoit xummnu
_B.B. Hazapos
(Tommmes) (1. 0. Davimms) 18.03.01 Xumunueckasi TEXHOJIOTUS
« » 20_r. KoJutougHas XuMus

Buier Ne 1
1. IloBepXHOCTHOE HATSDKEHHE: TEPMOJMHAMHYECKOE OIpeneieHue, (PpU3MUECKuil CMBICT,
BIIMSIHUE TIPUPOJIBI B3auMoJieicTByIomuX (a3. BeiBox ypaBHeHMs A7 MOJHOW (BHYTpEHHEN)
SHEPTrUM TOBEPXHOCTHOro cnosi (ypaBHenue [ub6ca - Tenmpmromnbiia). 3aBUCHMOCTH
TEPMOJUHAMHYECKHUX ITapaMeTPOB TOBEPXHOCTU OT TEMIIEPATYPHI.

2. Mexanu3mbl oOpa3oBaHus 1BoiHOrO AnekTpudeckoro cios (IDC). CooTHOUMIECHUS MEXKIY
AJIEKTPUYECKUM TIOTEHIIMAJIOM UM TOBEPXHOCTHBIM HaTshKeHHEM (ypaBHeHHs Jlummmana).
DNeKTpOKANUIUISIpHBIE KPUBBIE U onpeaesnenue napamerpos [19C.

3. PaccumraiiTe yAenbHYIO TOBEPXHOCTh aJCcOpOEHTa IO H30TepMe aacopOLuu a3oTa,
ucnonb3ys ypasHenue bOT. Ilnomans, 3aHMMaeMas MOJIEKYJIONW a30Ta B IJIOTHOM MOHOCIIOE,

cocrasisieT 1610720 M2,
P/ps 0,0286 0,136 0,200
A, MOJIB/KT 2,16 3,02 3,33
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9. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHbBI
9.1. Pexomenayemasi iureparypa

A. OcHoBHasi IMTEpaTYpa

. Hazapos, B. B. Komnmounnas xumus [Tekcr]: yueOnuk / B. B. Hazapos. - M.: [leJlu mtoc,
2015.-250c.

. Komnonnnas xumus. Ilpaktukym u 3agauHuk : ydeOHoe nocobue / B.B. Hazapos, A.C.
I'ponckwmii, H.A. [llabGanoBa [u ap.] ; mon penakmueii B.B. Hazaposa, A.C. I'poackoro. —
Cankr-IlerepOypr : Jlanb, 2019. — 436 c. — ISBN 978-5-8114-3430-5. — Texkcr :
MeKTpoHHBIH  //  Jlamp  :  3neKkTpoHHO-OMOmmoreynas  cucrema. —  URL:
https://e.lanbook.com/book/111886. — Pexxum qoctyma: st aBTOPH3. MOTH30BATEINEH.

b. lonoiHuTeILHASA JIUTEPATYpPa

. COopHuk 3ama4 mo koyuouHou xumun [Tekcer]: yuebnoe nocodbue / H. H. 'aBpumosa [u mp.].
- M.: PXTYVY um. I.1. Menneneena, 2009. - 131 c.

. ®ponos, 1O. I'. Kypc xomnouanoit xumuu. [IoBepXHOCTHBIE SABJICHUS U AUCTIEPCHBIE CUCTEMBbI
[Teker]: yuebnuk mis By3oB / FO.I'. @ponos. - 3-e uzn., crep., ucnp. [lepemneu. ¢ uza. 1989 r.
- M.: Anpsnc, 2004. - 464 c.

. I'aspuniosa, H. H. Mukpockonndeckue METObI ONPEIEICHUS pa3sMEPOB YaCTUL] JUCIIEPCHBIX
MatepuanoB [Tekct]: yuebHoe mocodbue / H. H. I'aBpunosa, B. B. Hazapos, O. B. Sposas. -
M.: PXTY um. JI.1. Menpneneena, 2012. - 51 c.

. OcHOBHBIE MOHATHA U ypaBHEHUs KosutouaHoN xumuu [Tekcer]: yuebHoe mocodue / coct. A.
C. I'ponckuii [u np.]. - M.: PXTVY um. J[.1. Menneneesa, 2013. - 40 c.

. Hazapos, B. B. TecroBble 3aianus no Kypcy Koyutouanoi xumuu [Tekcr]: yaebHoe mocodue /
B. B. Hazapos, O. B. XKununa, A. C. I'poackuit. - M.: PXTY um. JI.1. Menneneena, 2015. -
130 c.

. PycanoB, A.W. Jlekuuu mo TepMOAMHAMUKE IOBEPXHOCTEH: ydeOHoe mocobue / A.W.
PycanoB. — Cankr-IlerepOypr: Jlanp, 2013. — 240 c¢. — ISBN 978-5-8114-1487-1. —
Tekct: onextponsbslii //  JlaHb: 3JeKTpoHHO-OMONMOTeuHass cucrema. —  URL:
https://e.lanbook.com/book/6602. — Pexxum goctyma: st aBTOPH3. MOJIH30BATEINEH.

. ©punpuxcoepr, A.A. Kypc komnmongHoit xumun: yueOnuk / J{.A. ®punpuxcbepr. — 4-e u3.,
ucnp. u gon. — Cankr-IlerepOypr: Jlanp, 2010. — 416 c. — ISBN 978-5-8114-1070-5. —
Texct: onextponsbslii //  JlaHb: 3JeKTpoHHO-OMONMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/4027. — Pexxum gocTtyma: st aBTOPH3. IMOJTH30BATEIEH.

. Myxun, E. JI. Komnounanas xumust: ydeOHUK s akagemuyeckoro OakanaBpuata / E. /I
lyxun, A. B. Ilepuos, E. A. Amenuna. — 7-e usa., ucmp. u non. — Mocksa: M3naTenbcTBo
Opaiir, 2019. — 444 c. — (bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-534-01191-3.
— Texker: oanextponusii // OBC HOpaiir [caiit]. — URL: https://www.biblio-
online.ru/bcode/444075.

9.2. PexoMeH1yeMble HCTOYHUKH HAYYHO-TeXHU4YeCKOH nHpopManun
— Pa3naTouHbIi WILTFOCTPATUBHBIM MAaTepUal K JICKLIHIM.
— Ilpe3eHTanuu K JEKIUIM.
— Meroandeckre peKOMEHIAIUH 10 BBITIOIHEHUIO JIA0OPATOPHBIX paboT.

Hay4Ho-TexHUYECKUE KypHAIbL:

1. Komnongnsiii xypHai ISSN: 0023-2912.
http://www.naukaran.com/zhurnali/katalog/kolloidnyj-zhurnal.
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2. XKypnan ¢puzndeckoit xumun. ISSN: 0044-4537.
https://www.naukaran.com/zhurnali/katalog/zhurnal-fizicheskoj-himii/

3. Advances in Colloid and Interface Science. ISSN: 0001-8686.
https://www.journals.elsevier.com/advances-in-colloid-and-interface-science.

4. Journal of Interface and Colloid Science. ISSN: 0021-9797.
https://www.journals.elsevier.com/journal-of-colloid-and-interface-science.

5. Colloids and Surfaces A: Physicochemical and Engineering Aspects. ISSN: 0927-7757.
https://www.journals.elsevier.com/colloids-and-surfaces-a-physicochemical-and-
engineering-aspects.

Pecypchl nHpOpMaIMOHHO-TEIEKOMMYHUKAIMOHHOK ceTn HTepHeT
— MWzparensctBo ELSEVIER na mtatdopme ScienceDirect
http://www.sciencedirect.com.
— MWsnmarensctBo American Chemical Society (ACS)
http://pubs.acs.org.
— MexnyHapoanas uznarenbckas kommnanust NaturePublishingGroup (NPG)
http://www.nature.com.
— MHzparensctBo Wiley-Blackwell
http://www3.interscience.wiley.com.
— MWznarensctBo SPRINGER
http://www.springerlink.com.
— XKypnan SCIENCE
http://www.science.com
— Poccuiickas HayuHas 3JeKTpOHHAs OubIMoTeKa
http://www.elibrary.ru

9.3. CpeacrBa obecneyeHHs OCBOCHUS JUCIUIIMHBI
Jns  peanmzaiuu  pabodeil mporpaMMmbl  TOATOTOBIIEHBI  CICAYIOIIHE CPEACTBA
O6€CH€‘I€HI/IH OCBOCHUA JUCHUIIJINHBI:

— KOMIIBIOTEPHBIE NMPE3ECHTALNN MHTEPAKTUBHBIX JIEKIUNA — 16, (00Iee 4ucio criaiiioB

234);

— 0aHK TECTOBBIX 3aJaHUN JUIA TEKYIIETO0 KOHTPOJIS OCBOCHMS IUCIMILIMHBI (0OIee
YHCIIO BOIIPOCOB — 462);

— 0aHK TECTOBBIX 3a,[[aHHﬁ AJIs UTOrOBOI'0O KOHTPOJIEI OCBOCHUS AUCHHUILIWHBI (O6IJ.IC€
YHCJIO BOIIPOCOB — 462).

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
NCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLECCE

HNndopmannonnyio MOJIEPIKKY U3yYCHUS JUCLATUTHHBI OCYILIECTBIISICT
Nudopmannonno-6ubmmoreunsiii nentp (MBL)) PXTY um. .M. MenneneeBa, KOTOPBIH
obecrieynBaeT OOY4YaIOUIMXCS OCHOBHOM yueOHOH, y4eOHO-METOAMYECKOW U  Hay4yHOU
JUTEPATypOil, HEOOXOIMMON AJIsi OpraHu3alu 00pa30BaTENLHOTO Ipolecca MO AUCHUILINHE.
O6mwuit 06sem MmHOTOOTpacieBoro Gonma MBI na 01.01.2020 cocraBusier 1 715 452 3k3.

@®onx UBL] pacnonaraer ydeOHOH, y4eOHO-METOIMYECKOH M HAyYHO-TEXHHYECKOU
IUTEpaTypoil B (popMe MeuaTHBIX U 3JIEKTPOHHBIX M3JaHHUN, a TaKKe BKIIOYACT OQUIHATILHBIC,
CIpaBOYHO-OUOIMOrpaduyeckre, CHEIMATU3UPOBAHHbIE OTEYECTBEHHbIE U 3apyOe)KHBbIC
nepuoanueckue W uHbopManmoHHele u3naHus.  UBL[  obOecmeumBaer  mocTym K
npodecCHOHATBHBIM 0a3aM JTaHHBIX, HHPOPMALIMOHHBIM, CIIPABOYHBIM M TIOMCKOBBIM CUCTEMaM.
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Kaxnpiii oOydaromuiicss o0ecriedeH CBOOOIHBIM JIOCTYIIOM M3 JIFO0OW TOYKH, B KOTOPOW
uMeeTcss JOCTyn K ceTd VIHTepHeT | K 3JeKTpoHHOo-OuOmmoreyHoit cucreme (3BC)
VYHHuBepcUTETa, KOTOpas COJCPXKHUT pazIHYHble M3JaHUS 10 OCHOBHBIM M3Y4aeMbIM
JUCLUUIUIMHAM M cpOPMUPOBaHA IO COTIACOBAHUIO C MPaBOOOIAgATENIMH Y4eOHOH U yueOHO-
METOJIUYECKOM JIUTEPATYPBI.

Jns  Oomee MOJHOTO M ONEPAaTUBHOIO  CIPaBOYHO-OMOIMOrpaduyeckoro u
uHpopManroHHoro obciyxuBanus B MBL] peannzoBaHa TeXHOIOTHS DIIEKTPOHHOM TOCTABKH
JOKYMEHTOB.

[lonmHblif TepedeHb BIIEKTPOHHBIX HH(GOPMAIIMOHHBIX PECYPCOB, MCIOIB3yEMbIX B
npoiiecce 00y4eHus1, MPEACTaBICH B OCHOBHOM 00pa30BaTeIbHOM IporpamMmme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

B cootBercTBUM ¢ y4eOHBIM IJIAHOM 3aHATUS MO TUCHUIUIMHE «Konnouonas xumusny»
OpoBOJATCS B (opMe JIeKUMH, Ja0OpaTOpHBIX 3aHATHM M CaMOCTOSTEIBHOH pPabOTHI
o0yuJaromerocs.

11.1. O6opynoBanue, He00X0AUMOe B 00pa30BaTeJIbLHOM Ipolecce:

JlekunonHass ydeOHas aynuTopus, OOOpYyIOBaHHAs TPAAMLMOHHOW YUeOHOH IOCKOH
W/WIN  DICKTPOHHBIMH  CPEJACTBAMU  JIEMOHCTpaUuH  (KOMIBIOTEp CO  CpEICTBAMH
3BYKOBOCIIPOM3BENICHUS, TPOEKTOpP, JKpaH) U Yy4eOHOU Mebenpio; OMOMMOTEeKa, HMeEroIas
paboune KOMIBIOTEPHBIE MECTa JUIsl 00YYaIOIIUXCsl, OCHAIIEHHBIE KOMITBIOTEPAMU C JOCTYIIOM K
0a3aM JaHHBIX U BBIXOJIOM B MIHTEpHeT.

VYueOHble J1a00paTopusi MOBEPXHOCTHBIX SIBICHUH M J1aOOPAaTOpPHUS JAUCIEPCHBIX CHCTEM,
OCHAIllEHHBbIE HEOOXOJMMOH 1abopaTOpHON MeOeINblo, aKBAAUCTHIUIATOPOM AD, CYIIMIKOW IS
npobupok u koib Stegler u yctaHoBkamu, 00eCHEUMBAIOIIMMHU BBIIIOJHEHUE J1AOOPAaTOPHBIX
paboT B COOTBETCTBUU C yUYEOHBIM ITAHOM.

YcranoBku (puOOpBI) UL ONpEesieHUs] TOBEPXHOCTHOIO U MeX(a3HOro HaTSHKEHUH,
YCTAHOBKH JUIsI ONPECNICHHsI KPAaeBhIX YIJIOB, B TOM uucie roHnometpsl JIK-1 ¢ mporpamMubeiM
obecrieyeHneM s OOpaOOTKM JaHHBIX, YCTAaHOBKM Ui OINpPEACICHUS KPUTHYECKOU
KOHIIGHTPALMd MUIEIUIO00pa30BaHUsl B  PacTBOpax IOBEPXHOCTHO-AKTUBHBIX  BEIIECTB,
MOHOOOMEHHBIE KOJIOHKH, YCTQHOBKH JUIS OIpPENEICHUS SJICKTPOKUHETUYECKOro MOTEeHIHaNa
METOZIOM 3JEKTpodope3a, pPOTALMOHHbIE BHUCKO3UMETPHI, KAaNMUIIPHBbIE BHCKO3MMETPHI C
Hacocom BakyymMHbIM N86 KNI18.KNF, onrtuueckme wmmkpockonsl buomen-5 c¢ uudpooit
KaMmepoi Livenhuk, CHEKTPO(POTOMETPHI OJIHOJIyYEBbIE Co-102, ¢doromeTpsl
¢dorosnextpuueckue KDPK-3-01, pH-merper mwmmmBonbsT™MeTpbl pH-420,Bechl MOPIMOHHBIC
ANDHT-500, memanka marautHas 6e3 mogorpeBa MM-135 Tagler, snekrpuueckast MiuTKa
IRITIR-8004,  maGopaTopHBIi  BBICOKOCKOPOCTHOM  TromoreHuszarop-memainka  XNF-
DYSTEGLER, KOHIyKTOMETpBI, TODCUOHHBIE BECHI.

11.2. Y4eOHo-HaTIsIAHBIE TOCOOHSI:
Y4eOHO-HarIsIHbIe TOCOOHS HE TIPEAYCMOTPEHBI

11.3. Komnbrorepsl, ”HGOPMALNHOHHO-TEJIeKOMMYHHUKAIMOHHbIE CeTH, AllIAPATHO-
NPOrpaMMHbIE U ayIHOBH3YaJIbHbIE CpPeACcTBA:

IlepcoHanbHblE KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE npourpeBarensiMu CD u DVD,
INPUHTEpAaMU W TPOTPAMMHBIMH CPEJCTBAMHU; IPOEKTOPHl M HKPaHbI, HU(PPOBBIE KaMephl;
KOIIMPOBAJIbHBIC AIIAPATHI; JIOKAJIBHAS CETh C BBIXOAOM B VIHTEpHET.

11.4. [leyaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/bHbIE 1 HHPOPMALIMOHHBbIE PecypPChI:
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NHpopMalMOHHO-METOJUUECKUE MaTepHalbl: ydeOHble IOCOOMsS MO JIMCLUILIMHE,
pa3gaTouHbI MaTepuai K pa3zaenaM JeKIIHOHHOTO Kypca.

DJNeKTpOHHBIE O00pa3oBaTENbHBIC PECYPChI: AJIEKTPOHHBIC MPE3CHTAUMH K paslesnam
JIEKIIMOHHOTO Kypca; y4eOHO-METOIUYecKHe pa3pabOTKH B DJIEKTPOHHOM BHJIE; CIIPABOYHBIC
MaTepuaibl B TEYAaTHOM U JJIEKTPOHHOM BHJE; KadeapanbHas OMOIMOTEKa 3IIEKTPOHHBIX
M3JJAaHUN U TUCCEPTALMOHHBIX paOOT, BBIMOIHEHHBIX aCHUPAHTAMU M COTPYIHUKAMH Kadeaphl.

11.5. IlepeyeHb JULEH3MOHHOI0 POTPAMMHOI0 00ecneYeHHs

Ne HanmeHnoBanue PexBusursl foropopa| Koanuyecrso jqunen3uii | Cpok oKOHYaHUSA
LI NPOrpaMMHOI0 NMOCTABKH AeiicTBUS JTULIEH3UH
NPOAYKTA
1. Calculate Linux Desktop CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
2. LibreOffice CBobonHO He orpannuenHno beccpouno
pacnpoctpansiemoe [10
3. ABBYY FincReader CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
4. . CBobosHO He orpannuenso Beccpouno
7-Z1p
pacnpoctpansiemoe [10
5. Google Chrome CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
6. VLC Media Player CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
7. Discord CBobosHO He orpannuenHo beccpouno
pacnpoctpansiemoe [10
8. Autodesk AutoCAD CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
9. IntellJIDEA CBobosHO He orpannuenno beccpouno
pacnpoctpansiemoe [10
10. FrecCAD CBobosHO He orpannuenno Bbeccpouno
pacnpoctpansiemoe [10
11. SMath Studio CBobosHO He orpannuyenno beccpouno
pacnpoctpansiemoe [10
12. Kontpakt Ne 90-  JluneH3us asis akTUBaLUU 12 mecsiies
1339A/2021 ot Ha pabouux CTAaHIMAX, |(€KEroJHOe MPOJICHNE
Corel Academic Site 07.09.2021 MOKpBIBAaET Bce paboune | MOAMHCKH C IPaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBIEHHYIO BEPCHUIO
MIPOJYyKTa)
13. Kontpakt Ne 90- 500 nuuen3uit 12 mecsitieB
Kaspersky Endpoint 1339A/2021 ot (esxeroiHOE MTPOJTIEHNE
Security ams Ouzneca — 07.09.2021 MOJIHCKH C TIPAaBOM

Crannaptaeiii Russian
Edition.

nepexoja Ha
OOHOBJIEHHYIO BEPCHUIO
MIPOJYyKTa)
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14. GIMP CBo06o1HO He orpannuenno beccpouno
pacnpoctpansiemoe [10
15. |OBS (Open Broadcaster CBobosHO He orpannuenso Beccpouno
Software) Studio pacnpocTtpansemoe [10
[TonHBI TepeYeHb JIMIEH3MOHHOTO MPOTPAMMHOTO  OOECIEYCHHUS IPEICTaBJICH

B OCHOBHOH 00pa3oBaTeIbHOIl IporpamMmme.
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12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHUSA TPOT'PAMMBI

HaumenoBanue DopMbI U METOIbI
OcHOBHBIE TOKA3aTeJIN OLEHKH
a3/1eJI0B KOHTPOJISI M OLIeHKH
Bunaem:
- TpHU3HAKU OOBEKTOB KOJUIOMIHOW XHMHH U UX|
O1enka 34
KJ1acCU(UKAIHUIO.
MHIUBUIyaIbHOE
Ymeem:
Pasnen 1. Ilpeamer wu (momarrHee) 3aaHue,
- paccuuThIBaTh napameTpsbl, KOTOPBIMHU
MPU3HAKU 00BEKTOB OlICHKA 34
. XapaKTEePU3YIOT JUCTIEPCHOCTb.
KOJUIOMIHON XUMHUU Braoeem. KOHTPOJIBHYIO PadoTy|

- HOpCACTAaBJICHUAMU O POJIM THOBCPXHOCTHBIX|
SIBJICHUN U AUCTICPCHBIX CUCTEM B TCXHUKE U

Nel.
O1LieHKA 3a DK3aMEH.

Paznen
TepMoguHamMuka

2.

MOBCPXHOCTHBIX SIBJICHUMN

MpUpPOJIE.
Bunaem:
- OCHOBHEIE [IOHATHUSA u COOTHOIIIEHUS]]
TePMOTUHAMUKU MOBEPXHOCTHBIX SIBIICHUI
O1eHka 34

(TepMOAMHAMHUKA TOBEPXHOCTHOTO CIJIOS; aJAre3us,
CMayMBaHHE U pacTekaHue KHUJIKOCTEH;
TMCIIEPCHOCTh ¥ TEPMOAMHAMHUYECKUE CBOMCTBA|
TeN; aacopOIMs Ta30B M TapoB, aacopOuus u3
[PaCTBOpOB).

Ymeem:

- IPOBOJIUTH PACUETHI C HCIIOJIb30BAHHEM OCHOBHBIX
COOTHOILICHUH TEPMOJAWHAMHUKH TOBEPXHOCTHBIX
SIBJICHU.

WHINBUIYAITbHOE
(moMarHee) 3ajaHue,
OIICHKA 33|
KOHTPOJILHYIO paboTy|
Nel, OLICHKH 34
BEITIOJTHEHHE
mabopaTOpHBIX

pador.

OreHKa 3a YK3aMeH.

Paznen
IAJICOpOITOHHBIE
[paBHOBECHS

\Braoeem:
- METOdaMH U3MEpEeHUs MMOBEPXHOCTHOTO,
HATSHKCHHSI, KpAaeBOTO YIIa.
O1eHKa 34|
Bnaem: MHIUBUIyaIbHOE

- OCHOBHBIC TEOPUHU (PU3UUECKOM aaCOPOIHH.
Ymeem:

- paccuMTHIBATH
[IOPUCTON CTPYKTYPBL
Braoeem:

- 3HAaHWSAMU O METOJAX HW3MEPEHHUs aACOPOIHH
YAEJIBHON TOBEPXHOCTH. .

OCHOBHBIE  XapaKTEPUCTUKH

(moMalHee) 3ajaHue,
OLICHKA 34|

KOHTPOJILHYIO paboTy|
Nel, OLIEHKU 34
BBITTOJIHEHHUE
mabopaTOpHBIX

pador.
O1LieHKA 3a DK3aMEH.

Pa3znen 4. DnexTpuyeckue
SIBJICHUS] HA TIOBEPXHOCTH

Suaem.

- OCHOBHBIC TIPEJCTABJICHUS O CTPOCHHUU IBOWHOTO
PIIEKTPUIECKOTO CIIOS,;

- IPUPOAY AJICKTPOKUHETHUECKOTO TTOTCHIIAA;

- OCHOBHBIE DJIEKTPOKUHETHUECKUE SIBICHHUSL
Ymeem:

- PacCUMTBHIBATh BEIMYWHY SJEKTPOKHMHETUYECKOTO

MOTEHIMajla IO JAHHBIM  DJIEKTPOOCMOCa |
hiiekTpodopesa.

Braoeem:

- 3HAHUAMHU 00  YCJIIOBUSIX  NPUMEHHUMOCTH

ypaBHeHus I'enpmrosbia — CMOJIyXOBCKOIO;
- METOJAaMM OIpPEICIICHHs IEKTPOKMHETUYECKOTO)

Ornenka
WHINBUIYyAIbHOE
(moMarHee) 3ajaHue,
OIICHKA 33|
KOHTPOJILHYIO paboTy|
Ne2, OLICHKH 34
BEITIOJTHEHHE
mabopaTOpHBIX
pador.

O1eHKa 3a HK3aMeH.

34
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MMOTCHIHAaIa.

Pasnen S. Kunernueckue
CBOMCTBA JUCIIEPCHBIX
CUCTEM

SHaem:
- YCJIOBUSI IPUMEHUMOCTH 3akoHa CTOKca;
- 3akoH  OiHmTeiHa —  CMOJYXOBCKOTO,

rUIcoMeTpuuecKkoe ypaHeHue Jlamnaca.

Ymeem:

- paccYUTHIBAThH MHTETPAIbHYIO u
midQepeHIMaIbHYI0  KPUBBIE  pacIpeesieHus]
YACTHI] 10 pa3Mepam.

Braoeem:

- MCTOAOM CCAMMCHTAIIMOHHOI'O aHaJIn3a.

Ornenka
WHINBUIYyAITbHOE
(moMarHee) 3ajaHue,
OIICHKA 33|
KOHTPOJILHYIO paboTy|
INe2, OLICHKH 34
BEITIOJTHEHHE
mabopaTOpHBIX
pador.

O1eHKa 3a HK3aMeH.

34

Pasnen 6. ArperatuBHas
YCTOMYUBOCTh
KOAryJsiusl JUCIEPCHBIX
CUCTEM

o TPHHHHBL 1 0Cc0OEHHOCTH OBICTPON M MEeIJICHHOU

Buaem:

- IPUPOAY CEIUMEHTALlMOHHOM U arperaTuBHOY
YCTOMYUBOCTH;

OCHOBHBIE cCBoMcTBa pacTBopoB [IAB Kak
IMIO(UIBHBIX CHCTEM;

- OCHOBHBIE NoJ10keHus Teopun IJIDPO;

KOaryJIsuy, KOHLEHTPAaLlMOHHON
HEUTpaIN3aLHOHHON KOAryJIsaLUu.
Ymeem:

- paccuMThHIBATh M aHAJIU3UPOBATH MOTEHIMAJIbHBIE
KpUBBIE TAPHOTO B3aUMOJEHCTBUS YaCTHLL.
Braoeem:

METOAAMHU OIpeeIeHUs
KOHIICHTPALUU MULIEITIO00pa30BaHus;
- METO/IAMHU UCCIIEIOBAaHUS] KWHETUKHU KOAryJILHH.

i

KPUTHUYECKOH|

Onenka
WHINBUIYAITbHOE
(moMarHee) 3ajaHue,
OLICHKH 34|
BEITIOJTHEHHE
mabopaTOpHBIX
pador.

O1eHKa 3a HK3aMeH.

34

Pasznen 7.
CtpykTypooOpa3zoBaHue U
CTPYKTYpHO-

MEXaHHYECKHE CBOMNCTBA

MUCTICPCHBIX CUCTCM

Suaem.
- TUIBI CTPYKTYpP, BO3HUKAIOIINE B JAHCICPCHBIX]
CUCTEeMaXx, PUYHHBI M YCIOBUS UX 00pa30BaHUs;

- KIACCU(UKALMIO JHWCIEPCHBIX CUCTEM II0 UX|
[PEOJIOTUYECKUM CBOMCTBAM.

Ymeem:

- PACCUMTHIBATh M M3MEPSTH BSI3KOCTh JMCIICPCHBIX]
CHCTCM.

\Braoeem:

METOJIaMU  HU3MEpPEHUsl W

aHaJIn3a KPUBLIX|

Ornenka
WHINBUIYATbHOE
(moMalHee) 3ajaHue,
OLICHKH 33|
BEITIOJTHEHHE
mabopaTOpHBIX

pador.

OreHKa 3a HK3aMeH.

34

TCUCHU.
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13. OCOBEHHOCTH OPTAHU3AIINA OBPA3OBATEJBLHOI'O TPOIIECCA
JUISA THBAJIMOB M JIAL] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMUA
3JIOPOBbBSI

OOydeHue WHBAIMAOB W JIMI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBBS
OCYLLECTBIISICTCA B COOTBETCTBUH C:

— IlopsinkoM opraHM3allid M OCYIIECTBICHHS 00pa30BaTENbHOM JAEATENbHOCTU
1o 00pa3oBaTeIbHBIM MIPOrpaMMaM — MporpamMmmamM OakaiaBpuaTa, IporpaMMaM CIELUATUTETa,
nporpammam maructpatypsl (IIpuka3z MunoO6puayku P® ot 05.04.2017 Ne 301);

— IlonoxeHueM O TOpPSIKE OpraHU3alMd W OCYUIECTBJICHHS 0OOpa3oBaTeNbHON
NESTeIbHOCTH 10 00pa3oBaTelIbHBIM IpOrpaMMaM BbICHIET0 OOpa3oBaHUS — Iporpammam
OakanmaBpuaTa, MporpaMMmaM CHeNMalIuTeTa, mporpaMmaM  maructpatypsl B PXTY
nM. JI.11. Menneneesa, npuHaTeIM pemieHueM Yue”oro cosera PXTY umm. .M. Menneneesa
o1 30.10.2019, mnporoxon Ne 3, BBeAeHHbBIM B JclicTBHEe npukazoMm pektopa PXTY
uMm. JI.1. Mennaeneena ot 14.11.2019 Ne 646A;

— MeroanyeckuMH PEKOMEHIAMAMHU IO OpPraHM3aluu 00pa30BaTENLHOTO Ipolecca
s OOy4eHHsT MHBAJIMIOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI B
00pa3oBaTEeNbHBIX OpPraHU3aIMAX BBICIIETO O00pa3oBaHMsA, B TOM 4YHCIE OCHALICHHOCTU
o0pa3oBaTenpHOro IMpolecca (YTBepKIAeHbI 3amecTuTesieM MunucTpa oOpa3oBanus U Hayku PO
A.A. KiimmoBsiM oT 08.04.2014 Noe AK-44/058BH).
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JlonoJIHeHHsI M U3MEHeHHusl K padouell mporpaMMe AUCHHUILIMHBI

«KO.]'I.]'IOI/IIIHaH XUMHUD»

OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbI

18.03.01 XuMnueckas TEXHOJIOTHS

KO 1 HaUMEHOBAaHHUE HAIIPABJICHUS IIOATOTOBKU (CHGHI/IH.HLHOCTI/I)

®dopma 00yueHus: ouHas

Howmep
OcHOBaHIE BHECEHU
WU3MEHEHUs1/ Copep:xaHue JOMOIHECHUS/U3MEHEHHUS
W3MEHEHUS/ HOITOTHEHUS
JIOTIOJTHEHUS

MIPOTOKOJI 3aceaHus Y YSHOTO
1. coBeTa Ne oT

« » 20 1.
MIPOTOKOJI 3aceaHus Y Y4eHOTO
coBeTra Ne oT

« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBera Ne oT

« » 20 1.
MIPOTOKOJI 3aceaHus Y YeHOTO
coBeTra Ne oT

« » 20 1.
MIPOTOKOJI 3aceaHus Y YSHOTO
coBeTra Ne oT

« » 20 1.
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