Padoyas nporpamma qucuuminnel (MmoayJs) «Kosutonanas xumus», BKJIOYAs OLEHOYHbIE

MaTepuaJibl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Oo6menpodeccuonansusie | OITK-1. Crocobex aHAITN3UPOBATh u
HaBBIKH HHTEPIPETHPOBATE  PE3YNBTAaTBl  XUMHYECKUX

9KCIIEPUMEHTOB, HAOJIIOJICHUI W M3MEpEHHUH
OIIK-2. CmocobOeH MPOBOAUTH C COOJIOICHHEM
HOPM  TEXHHKH  O€30MAaCHOCTH  XHUMHYECKHA
OKCIICPUMEHT, BKJIIOYasd CUHTE3, aHAJIN3, U3YUYCHUC
CTPYKTYPHl W CBOMCTB BEIIECTB W MAaTECpPHAJIOB,
HCCIICIOBAHHE TIPOIIECCOB C MX YIaCTHEM

[TpodeccuonanbHbie - -

1.2. KoMmneTteHIIuM W WHAMKATOPHI HX [IOCTH:KeHUS, (OpPpMHUpPYeMbIX JAUCHUNIMHOM
(MoayJiem) B mpouecce 0OCBOeHUs1 00pa30BaTeIbHOI MPOrpamMMbl

Kon Kon unaukaropa
Conep:kaHue HHIUKATOPAa KOMIETEHIIUU
KOMIIETEHIIMH | KOMIIETeHIHH
OIIK-1 OIIK-1.1 CucremMatu3upyeT HW  aHAIM3HPYeT  pe3ymbTaThl  XUMHYECKUX

9KCTIEPUMEHTOB, HAOIIOIEHNUH, N3MEPEHNH, a TaKKe Pe3yJbTaThl PacieToB
CBOMCTB BEIIECTB M MAaTEPHAJIOB C HCIOIb30BAaHNEM TEOPETHIECKUX OCHOB
TPaJUIMOHHBIX U HOBBIX pa3/ieJIOB XUMUHI

OIIK-1.2 IIpennaraer MHTEpHpETAlMIO PE3yNbTATOB IPOBEACHHBIX XUMHUYECKUX
9KCIEPUMEHTOB W PACUYETHO-TEOPETHYECKHUX pPabOT C HCIOJIB30BaHUEM
TEOPETHYECKUX OCHOB TPAAMIIMOHHBIX M HOBBIX Pa3JelIOB XUMHHU

OIIK-1.3 Jemaet 3akmodeHns U (GOpMYyITHUpPYET BBIBOABI IO pe3yibTaTaM aHaIN3a
JIUTEPaTyPHBIX JaHHBIX, COOCTBCHHBIX 3KCHEPHMEHTAIBHBIX W PACUETHO-
TEOPETHYECKUX PA0OT XMMHUECKOH HANpaBIeHHOCTH

OIIK-2 OIIK-2.1 PabGoraer ¢ XMMHUYECKHMMHU BEUIECTBAMHU C COOJIIOJECHHEM HOPM TEXHHMKH
0e3omnacHOCTH
OIIK-2.2 [IpoBoauT cHHTE3 BElIECTB M MaTepUaloB pa3HOW NPUPOABl C
HCTIOJTH30BaHINEM NMEIOIINXCS METOINK
OIIK-2.3 [IpoBOomUT CTaHDApTHBIE OIEPANMU [UIA OIpPEHCNICHHS] XUMHYECKOTO M

(1)330BOF0 coCTaBa BCIIECTB W MATCpUaJIOB Ha H©UX OCHOBEC C
HCIIOJIb30BAHUCM CepPIﬁHOFO HAay4HOro O60py,HOBaHI/I$I

1.3. Pe3yabTaTrhl 00y4eHust N0 JUCHUILIHHE (MOIYJII0)

Heap u3ydeHusi AMCUMIIMHBI (MOAYJIs1) — IpUoOpeTeHre 00y4aroImuMucs 0a30BbIX 3HAHUH B
00JIaCTH TEPMOJMHAMMKHM ITOBEPXHOCTHBIX SBJICHHH M CBOWCTB JUCHEPCHBIX CUCTEM U
MIOJIyYEHUE YMEHUIN B YaCTH MCIIOJIb30BAHUS 3THX 3HAHUU IIPU UCCIIEJOBAHUU, IPOCKTUPOBAHUHU
U CO3[JaHUU PEAIbHBIX CHCTEM, SIBJISIOIINXCS B OOJIBIINHCTBE CIIy4aeB TUCIIEPCHBIMH.

B pesynbrare nzydeHus: JUCHUTUIINHBI (MOIYJIs1) OOYJArOITUICS JOMIKEH
3HATh:

MpU3HAKUA OOBEKTOB KOJIOUTHONW XMMHH U UX KIIACCUPUKAIIUIO,

OCHOBHBIC TIOHSATHUS W COOTHONICHHS TEPMOJWHAMUKH ITOBEPXHOCTHBIX SIBJICHUUN
(TepMoIMHAMUKA TIOBEPXHOCTHOTO CJIOS; aire3wsi, CMayMBaHHE W pacTeKaHue
KHUJIKOCTEH; TUCTIEPCHOCTh W TEPMOJUHAMHYCCKHE CBOMCTBA TEII;, aJICOPOIHS Ta30B H
napoB, afcOpOLHs U3 PACTBOPOB);

OCHOBHBIE T€OpHH (hU3NYECKON arcopouuny;

OCHOBHBIE TPEJCTABICHHUS O CTPOCHUH JBOWHOTO DIIEKTPUYECKOTO CIIOS; TPUPOAY
ANEKTPOKUHETHUECKOTO TOTEHIIMAIA; OCHOBHBIE JIEKTPOKHHETUYECKUE SIBJICHHUS,
ycioBusi mpuMeHUMOCTH 3akoHa CrTokca; 3akoH OWHmTeiiHAa — (CMOIYXOBCKOTO,
rurncoMeTpuyeckoe ypasuenue Jlamnaca;



IIPUPOYy CEIUMEHTALMOHHOM W arperaTMBHOM yCTOWYMBOCTH; OCHOBHBIE CBOMCTBa
pactBopoB [IAB kak JTHOMWIBHBIX CHUCTEM; OCHOBHbIe ToioxkeHus teopun JIDO;
HNPUYUHBI 1 OCOOEHHOCTH OBICTPONW M MEAJICHHOM KOaryssiliMy, KOHLEHTPAlMOHHON U
HEUTPAIM3ALMOHHON KOAryJISILUY;
THIBl CTPYKTYpP, BO3HHUKAIOIIME B JUCIEPCHBIX CHUCTEMax, NMPUYMHBI M YCIOBHS HX
00pa3zoBaHMsl; KJIACCU(PUKALINIO AUCTIEPCHBIX CUCTEM I10 UX PEOJOIMYECKHM CBOMCTBAM;

yMeTh:

pacCUUTBIBATh NAPAMETPhI, KOTOPBIMU XapPAKTCPUIYIOT JUCIICPCHOCTD,
MNpOBOAWUTL PpPaCUYCThBl C HCIIOJIB30BAHUEM OCHOBHBIX COOTHOIICHUM TCPMOANHAMHUKHU
IMOBEPXHOCTHBIX ﬂBHeHHﬁ;
PaCcCUUTBIBATh OCHOBHBIC XaPAKTCPUCTHUKH HOpHCTOﬁ CTPYKTYPBbI;

pacCUUTLIBATH

BCIIMYHUHY

AIIEKTPOOCMOCA U ANEKTpodopesa;
paccuuTHIBaTh UHTErPaIbHYIO U AU(depeHIInaIbHYI0 KPUBbIE paclpeielIeH s YaCTHIL 110

pa3mepam;

QJICKTPOKUHETHYCCKOI'O

IIOTCHIMAJla

o

JaHHBbIM

pacCUUuTbIBAaTh W AaHAJIM3HUPOBATH ITOTCHIHUAJIIBHBIC KPUBBIC IMApPHOIO BSaHMO)ICﬁCTBHH

YACTHIL,

pPacCUYUTBIBATh U U3MEPSThH BA3KOCTh JTUCIIEPCHBIX CUCTEM;
BJIAJeTh:
MPEACTABICHUSMU O POJIM TOBEPXHOCTHBIX SIBJICHUHN U IUCIIEPCHBIX CUCTEM B TEXHUKE U

pUpPOJIE;

METOAAMH U3MEPEHUs TIOBEPXHOCTHOI'O HATSKEHHUs, KPaeBoOro yrIia;

3HAHUSIMH O METOJIaX U3MEpEeHUsl aJICOPOIIUH U YIeIbHONW TOBEPXHOCTH;
3HAaHUSMH 00 YCIIOBHUSAX MPUMEHUMOCTH ypaBHeHUs [ enpmroinbiia — CMOIyXOBCKOTO;
METOJIaMU OIIPEAEIICHUS DIEKTPOKMHETUYECKOTO MOTEHINAIIA;

MCTOAOM CCAMMCHTAIIMOHHOI'O aHaJIn3a,

METOAAMH OIPEeIICHUS] KPUTHUECKOW KOHIIEHTPALMU MULIEIITI000pa30BaHus;
METOAAMHU UCCIIEIOBaHUS KMHETHKH KOATyJISILINY;
METOAAMHU U3MEPEHUS M aHAIIN3a KPUBBIX TCUCHHUSI.

2. O0beM, CTPYKTYpa U coepKaHue TUCHUIINHBI (MOLYJIs1)
2.1. O6beM qMCUMILTHHBI (MOYJIsT)

Buowt yuebnoii pabomoi Dopmvt 00yueHus
Ounas
OO0mIasi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 8/288
KonTakTHas pabora: 192
3aHATHs JEKIIMOHHOTO TUMA 64
3aHATHSA CEMUHAPCKOr0 THUIA 96
KoncyabTanuu 32
I[IpoMe:kyTOUHASI aTTeCTANMS 9K3aMeH, 3a4eT C
OLICHKOM
CamocrosiTesqibHast padoTa (CP) 96

2.2. Tembl (pa3geiibl) AUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJIEHHOI0 Ha HHUX
KOJINYeCTBA 4acoB 1o ¢gopmamM 00pa3oBaTeILHOM AeSITeJIbHOCTH
Ounasa ¢hopma odyuenusn
Buanl yueoHoii padoTsl (B yacax)
Ne | HanmeHnoBanue  TeM Konrakrias padora
3anaTus
n/n | (pa3aenoB) 3aHATHS CEMHHAPCKOI0 THIIA CP
JIEKIIMOHHOTO THIIA
JI HNubie 3 C JIP Huble
1. [Ipenmer u npusHaKu 4 0 4 0 2 0 14
00BEKTOB  KOJIIIOMTHOM
XUMHHA
2. TepmoauHamMuKa 8 0 8 0 4 0 12
TTOBCPXHOCTHBIX




SIBIICHUH

AnCOpOIIMOHHBIC
paBHOBECHSI

OnekTpudeckue
SIBIICHUS Ha
MIOBEPXHOCTAX

Kunernueckue
CBOMCTBA JUCIEPCHBIX
CHCTEM

12

ArperaTtuBHas
YCTOWYMBOCTD u
KOaryJisus
JIICTIEPCHBIX CHCTEM

12

CtpyKTypooOpa3oBaHue
14§ CTPYKTYpHO-
MEXaHHYECKUE
CBOWCTBA JHMCHEPCHBIX
CHCTEM

12

Ipumeuanusn:
JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie padotsl, CP — camocrositensHas

pabora.

2.3. Conep:xaHue OUCUMIUIMHBI (MOAYJsl), CTPYKTYPUPOBaHHOe MO TeMaMm (pa3jejiaM) H
BHUJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

HaumeHoBaHue TeM (pa3iesioB)

Conep:xaHue JeKIMOHHOIO Kypca

IMpeamer u mnpu3HaKd OOBEKTOB

KOJJIOUTHON XUMHUH

KOJ’IJ’IOI/I):[HaH XUMHA - HAayKa O IHOBCPXHOCTHBLIX SABJICHUAX U
UCTIEPCHBIX crucTeMax. OCHOBHBIE ITOBEPXHOCTHBIC SIBIICHHS:
aaresuss W CMadyMBaHHWE,  KaOWULIPHOCTh,  afcopOIms,
JIEKTPUUYECKHE SIBIICHUS HA TIOBEPXHOCTSX U JIP.

OCHOBHBIC TIPU3HAKH IHCIIEPCHBIX CHUCTEM - TeTEPOTCHHOCTh H
JIICIIEPCHOCTh;  MOBEPXHOCTHAss ~ DHEPIHs;  KOJIWYECTBEHHBIC
XapaKTEepPUCTUKU AucrepcHocTH. Kiaccudukanus ITUCTIEpCHBIX
CHCTEM TII0 arperaTHoOMy COCTOSIHUIO JAWCIepcHOM (da3sl u
qUcriepcHoHHoi cpenpl. Kimaccudukaims CBOOOIHOIHUCIIEPCHBIX
CHCTEM TI0 pa3MepaM YacTHI U TII0 B3aMMOJACHCTBHIO MEXKIy
IUCTIIEPCHOHHOM  cpemodt W gucmepcHo  ¢asoi.  Poms
TIOBEPXHOCTHBIX SBICHHH M MAWCIEPCHBIX CHCTEM B TPHPOE,
MIPOMBITIJICHHOCTH ¥, B YACTHOCTH, XUMHYECKOH TEXHOJIOTHH.

Tepmoaunamuka
SIBJICHUH

TMOBEPXHOCTHBIX

OO011as XxapakTepUCTUKA TIOBEPXHOCTHOW SHeprun. [ToBepxHOCTHAs
SHEprys B 00ILIEM ypaBHEHUH 1-TO M 2-rO Hadal TEPMOJIUHAMUKH.
[ToBepXHOCTHOE HATSHKEHUE Kak Mepa dHeprun [ m66ca mexdazHoi
MOBEPXHOCTH. [IOBEpXHOCTHOE HATSHKEHHE - XapaKTepHCTHKA
MIPUPOJIBI CONPHUKAcaomuXcs Ga3 1 ux B3auMoneicTeust. CBOWCTBa
MMOBEPXHOCTEH JKUIOKUX W TBEPAOBIX Tel. YpaBHeHue [ mnbOOca-
I'enpmromnsia A BHyTpEeHHEH yAEIbHOM MOBEPXHOCTHON SHEPrUU
(TIOJTHO¥ TTOBEPXHOCTHOM SHEPTUH). 3aBUCUMOCTh SHEPTETHYECKUX
rapamMeTpoB  TMOBEPXHOCTH  OT  TemmepaTypbl.  IIpouecchr
CaMOIIPOU3BOJIBHOIO YMEHBIIECHHS TIOBEPXHOCTHOW SHEPTHH.

AncopOuust ¥ TMOBEPXHOCTHOE HaTsbkeHHe. CBs3b  BEITHUYHHBI
agcopOIMy C mMapaMeTpaMH CHCTEMBI: H30TE€pMa, H30MUKHA U
nu3ocrepa ajcopouuy. Meron N30BITKOB I'n66ca.
DyHIaMEHTAITBHOE aZCOpOIIMOHHOE  ypaBHECHHE I'u66ca.
I'n66coBckas ancopbuus. YactHoe BelpaxkeHue ypaBHeHus ['nooca.
[ToBepXHOCTHO-aKTUBHBIE ¥ TOBEPXHOCTHO-MHAKTHBHBIC BEIIECTBA.
Anre3usi, cMauyMBAHWE M DPACTEKAHHWE JKUIKOCTCH. ANAre3us Hu
kore3ust. [Ipupoaa cuin Mex(pazHOTo B3auMOACHCTBUS. YpaBHEHHE
Mronpe s pabots! anre3nn. CMadynMBaHue W KPaeBOH yroi. 3aKoH
IOnra. Csi3p paboThl aire3ud C KpaeBbIM YIJIOM (ypaBHEHHE
Mionpe-tOnra). JlmopuneHele u 1H0GOOHBIE MOBEPXHOCTH.
Mertoap! omnpeneneHus KpaeBBIX YITIOB. BiusHnme moBepXHOCTHO-
aktuBHBIX  BemectB  (ITAB) Ha cmaumBanme. Pacrexanue
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xunkocteil. Koadpoumment pacrexanms mo [apkuncy. Oddexr
Mapanronu. MexdaszHoe HaTsDKEHHE Ha TPaHUIE MEXKTY B3aUMHO-
HACBIIICHHBIMH XHJIKOCTSIMU U TpaBuio AHToHOBa. [IpakTHdeckoe
3HAUCHHE AJTC3UH, CMAYMBAHUS U PACTEKAHMS.

JlcnepcHOCTh ¥ TepMOIMHAMUYECKHe cBoicTBa Ted. [IpaBuno das
I'mb6ca n nucnepcHOcTh. BimsiHne KpHBM3HBI MOBEPXHOCTH HA
BHYTpeHHee aaBieHue Ten (ypaBHeHue Jlammaca). IloBepxHOCTHasA
sHeprus U paBHoOBecHble (opmbl Ten. [lpunnun I'm66ca-Kropw.
3axon Bynega. Kammmspasie sBnenus (ypaBHenne JKropeHa), nx
poib B TpPUPOAE M TEXHOJOTHH. MeToNbl  OmnpeaeneHus
MOBEPXHOCTHOTO HATSDKEHHUS. 3aBHCHMOCTh TEPMOJMHAMHYECCKOH
PEaKIMOHHON  CIIOCOOHOCTH OT  IUCIEPCHOCTH. Y paBHEHHE
KenbBuna. BausHue nucrepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY
paBHOBECHsS] XMMHUYECKOH peakIuH, TemIeparypy (a3oBoro
nepexoja.

ITomyyeHne nWCHepcHBIX cucTeM. MeTonbl AUCTIEPTHPOBAHMS.
VYpaBuenue  Pebunpmepa anms pa®OTBl  IHMCIIEPTUPOBAHMS.
AZCOpOIMOHHOEe MMOHMXEHHEe NpoyHocTH (3¢ dext Pebunmepa).
I'omorenHass u reTeporeHHass KoHZIeHcaunus. MeracTabuibpHOe
cocrostHue. DHeprus [ mobca oOpazoBaHUs 3apoIbITa HOBOU (hasbl,
KPUTHUYECKHUI paauyc 3apozplima. J[Be cramun oOpa3oBaHHUs HOBOH
¢da3pl.  CBs3p  KMHETHKM  oOpa3oBaHWs HOBOHM (a3l €
MepeChICHUEeM. YTIpaBlIeHUEe AWUCIEPCHOCTHIO TPH T'OMOTCHHOU
KOHJeHcauuu. [IpuMepsl  TMOJy4YeHHs  JUCIEPCHBIX  CHCTEM
MeTOoJIaMU (HU3HUECKON M XMMHUIECKOH KOHICHCAIINH.

AnCcopOIMOHHBIC PABHOBECHS

Knaccudukanus MexaHu3MoB aacopOruu (pusndeckas aacopOius,
xeMocopOmusi W HMOHOOOMEHHast  amcopOus). IIpupona
ancopOIMOHHBIX ciil. OCOOCHHOCTH COCTABITIONINX cri BaH-mep-
Baanbca (OpueHTaLMOHHBIX, MHAYKIMOHHBIX W JIUCIIEPCHOHHBIX)
npu  ajcopOuuu. YpaBHEHHE Uil TOTEHIMAIBHOM 3HEPrHu
B3aMMOJIEHCTBUSA aTOMa (MOJIEKYJIBl) C IOBEPXHOCTHIO TEMA.
AzcopOuyst ra30B ¥ 1apoB HA OJHOPOJHOW MOBEPXHOCTH. 3aKOH
l'enpu. VYpaBHeHHE HW30TEPMBI MOHOMOJIEKYIIIPHOHN ancopOIum
Jlerrmiopa u ero ananu3. OnpeneneHne KOHCTAHT 3TOTO YPaBHEHUS
(mueiinass  Qgopma  ypaBHeHus  Jlenrmiopa).  YpaBHeHHe
Opertamxa. Teopus monuMoneKyIsipHON aacopounu bpynayapa,
Ommeta, Temnepa (B3T), ypaBHEHHE H30TEpMBI aJICOPOLIUU, €ro
ananus. JInneiinas gopma ypaBaenust BOT u pacuer ero KOHCTaHT.
OnpeneneHue yaenbHOM MOBepXHOCTU MeTo oM BOT.

AncopOiust  ra3oB WM TApOB HA  MOPHUCTHIX _Marepuanax.
KomnmgecTtBeHHBIE  XapaKTEPUCTHKH  TOPUCTHIX ~ MaTEepHAIIOB.
[Topucteie Tema KOPITyCKYJISIPHOH, KPUCTAIUIMYECKOH M TyO9aToi
CTPYKTYpBI, MeTOAsl WX mnoiydeHus. Krmaccudukamus mop 1o
JyOMHHUHY 1 €€ B3aHMOCBS3b C TCOPUIMH aCOPOIIH.

Teopus KanWUISIPHOM KOH/JICHCALIUH. Kanunnsipuo-
KOHJICHCAllMOHHBIM  rucTepe3uc. Pacuer  WHTerpanbHOH W
muddepeHransHON KpUBBIX pacmpenesieHuss o0bema Iop 0
pa3mepam.

OcoberHOCTH amcopOIUM HAa MHKPOIIOPUCTBIX MaTepHaax.
[TotennmansHas Teopust [lonssHU. AICOPOIMOHHBIA TTOTEHITHAI.
Xapakrepuctudeckass  KpuBas ~ anmcopOuum.  TemmeparypHas
WHBapUAHTHOCTE W aQPHUHHOCTH XapaKTEPUCTHUCCKUX KPHUBBIX.
O06o0OmenHoe  ypaBHeHue Teopud  JlyOmHUMHA ~ 0OBEMHOTO
3allOJIHEHHMS MHKpOIOp, YAacCTHBIE CIIydyaW STOr0 ypaBHEHHMS
(ypaBuenue [lyOununa-PanymikeBuua). AncopOuust ra3oB U HapoB
B XMMHUYECKOU TEXHOJIOTHH.

AncopOmms  MOBEpXHOCTHO-aKTUBHBIX __ BEIICCTB.  BiusHme
crpoeHust MoJiekyn ITAB Ha NOBEpXHOCTHYIO AKTUBHOCTb, IPABUIIO
Hrokino-TpayOe. 3aBUCHMOCTH TOBEPXHOCTHOTO HATSKCHHS OT
cocTaBa pacTBOpa IpH COONIONCHHUH 3aKoHa ['e€Hpm W ypaBHEHHS
Jlenrmiopa. YpaBuenue IlluimkoBckoro. YpaBHEHUS COCTOSHUS
ra3000pa3HbIX NOBEPXHOCTHBIX (aJCOpOLMOHHBIX) MJICHOK. THIIBI
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MMOBEPXHOCTHBIX IICHOK W OTPENIEICHNE UX XapaKTEepUCTHK. Becsr
Jlenrmiopa. ®DakTopbl, ONpeAENAIONINEe arperaTHOe COCTOSTHUE
a7COPOIIMOHHBIX IJICHOK. Omnpeneneane CTPOCHHUS
a7IcCOPOIIMOHHOTO CJI0s 1 pa3MepoB MoJieky [TAB.

SHGKTpI/I‘IeCKI/Ie SBJICHHUA Ha
MOBEPXHOCTAX

JlBoitHoii anextpuueckuii cnoi (JDC), MexaHu3Mbl 00pa3oBaHUs
JA3C. CooTHowEHUS MEXAY OJNIEKTPUUECKHM MOTEHLUAIOM U
MOBEPXHOCTHBIM HaTsHKEHUEM (ypaBHeHus Jlunmmana).
DNeKTpOKaNWUISIpHbIE KpUBbIE U ompenenenue napamerpos JI2C
10 3TUM KPHBBIM.

Ob6mume npencrasnenus o reopusix crpoerns A9C. Teopus I'yn —
Yenmena. VYpasHenue Ilyaccona-bombimana s nuddysHoit
gactu JIOC m ero pemenuwe. TommmHa MUQQY3HOTO CIIOS U
BIIMSHHE Ha Hee PaziM4HbIX (PaKTOpoB. J[BOWHOH aneKTpuyecKuit
cioil o teopum lllrepHa, mepesapsiaka moBepxHOCcTH. [Ipumepsl
obpazoBanus JI9C. Munenssl 1 UX CTpOCHHUE.

Yersipe B DJIEKTPOKMHETHYECKUX SIBJICHU.
DOJIEeKTPOKMHETHYECKUIT IOTEHIMAI 1 BIMSHNAC Ha HETO PAa3IIMIHbBIX
¢akTopoB.  YpaBuenue [ 'enpmronsia-CMOTYXOBCKOTO — JUIS
CKOPOCTH TlepeHoca NpH D3JEKTPOOCMOce U dIeKTpodopese.
O¢ddexTbr, HE yUUTHIBAEMBIC STHM YpaBHEHHEM (TIOBEPXHOCTHAS
IIPOBOJIUMOCTb, anekTpodopeTniecKoe TOPMOXKEHHUE,
penakcaiioHHbId  3Qdekr).  [IpakTHueckoe  HCHONB30BaHUE
3JIEKTPOKUHETUYECKUX SIBJICHUM.

Kunernueckue CBOMCTBA
JTUCTIEPCHBIX CHCTEM

OCHOBBl ~ CEAMMEHTAalMOHHOrO  aHaiu3a. CBA3b  CKOPOCTH
OC@K/ICHUS YaCTHUI] C UX pa3MepoM. Y CIIOBHUS COOTIOZCHHS 3aKOHA
Crokca. CeqUMEHTAIMOHHBIA aHAIU3 IOJHIUCIEPCHBIX CHCTEM.
KpuBast cemumentanuu. KpuBble pacrpeneieHuss 4YacTul] MO
pamuycaM. DKCHEepHUMEHTAIbHbIE METOIBl B CEIUMEHTAIMOHHOM
aHaymuse.

MornexyJsipHO-KMHETHYeCKasl Npupoja OpOyHOBCKOTO JBHIKEHHUS.
CBs3b MEKIY CpCaAHECKBAApaTUIHbIM CABUTI'OM qacTun H
ko3¢ dunnenroMm muddysun (3akon DitHreitna-CMOITYXOBCKOT0).

DKcIepuMeHTaIbHAS TIpOBEpKa 3aKOHA OuHImTeHA-
CmoiryxoBckoro. CiieIcTBHS 13 TEOPUH OPOYHOBCKOTO IBIKCHUS.
CeanmeHTannonHo-1u}p Qy3rnoHHOE paBHOBecHE,

FI/IHCOMeTpI/I‘IeCKI/Iﬁ 3aKOH. CGI[I/IMCHTaL[I/IOHHaFI YCTOP'I‘IPIBOCTL
JUCTICPCHBIX CUCTEM.

ArperatuBHas  yCTOWYMBOCTH U
KOATyJIALHsI JUCTIEPCHBIX CHCTEM

OOmue  BOMPOCHI  YCTOHYMBOCTH  JHUCHEPCHBIX  CHCTEM.
CenvMeHTaNMOHHAs M arperaTuBHAs yCTOWYMBOCTH CHCTEM.
JluopunpHele W IMO(POOHBIE CHCTEMBI: CaMOIPOU3BOJIBHOE
o0Opa3zoBaHNEe OJHMX M HEOOXOOMMOCTh CTaOWIM3aIMU JAPYTHUX.
Kpwurepwnii mmodunsHOCTH cncteM 1o Pebunnepy-1ykumny.
JlnoduipHele nucnepcHble cucteMbl. Kiaccuduxamus u obOmias
XapaKTEepPHUCTHKA MTOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.
TepmonnHaMuKa M MeXaHU3M MulleiooopazoBanus. CTpoeHue
muremt [TAB. Comrobminzaius. OCHOBHBIC (haKTOPBI, BIUSIOIINE
Ha KPUTHYECKYIO0 KOHIeHTpaunuio mmuemioodpasoBanus (KKM).
Mertongs! onpenenenns KKM. [Ipumenenne I1AB.

JInodoOusle mucnepcHbie cucTeMbl. @DakTOpbl yCTOWYHMBOCTH
nnoQoOHBIX cHcTeM. bbICTpass W MeEIJICHHas KOaryJyIsmusl.
Kunernka xoarymsmmm mo CmonyxoBckoMmy. OmnpeneneHue
CKOPOCTH ¥ BPEMEHH IIOJIOBUHHOM KOAryJslUH. 3aBHCUMOCTH
YHCIIa YaCTHUI PA3HOTO MOPS/IKA OT BPEMEHH.

OcHoBHble TmoNOXeHUs Teopun [lepsruna, Jlanmay, ®Pepses,
OBepOeka (JIJI®O). PacknuHuBaromiee JaBlIeHHE W €T0
COCTABJISIFOLIME. DHEPTHs IEKTPOCTATHYECKOTO OTTAIKUBAHUS MTPH
B3aUMOJEHCTBUM  c1a003apsDKEHHBIX MNoBepxHocTed. Cuiel
sHeprus mpuTsDkeHus.  OOmee  ypaBHEHWE ISl DHEPTHH
B3aUMOJICHCTBUS IUCIEPCHBIX dYacTHl. lloTeHIManbHbIe KpHBBIC
B3aUMO/ICHCTBUS YacTHIl B HOHOCTAOMIN3UPOBAHHBIX JUCIIEPCHBIX
cucremax. [loTeHuumaneHBIi Oapbep U €ro 3aBUCUMOCTb OT
TonuuHbl quddysHoro cinost. Koarynsiius B IepBOM M BTOPOM




MHHIMYyMax. He#iTpanuzanponnas  u KOHIIEHTPAIIMOHHAS
koarynsamus. Ilopor Owictpoit koarymsmmu. IlpaBmmo Iymbiie-
lapmu. 3akon [epsrura. CraOunmsamus AWCHEPCHBIX CHCTEM
BbICOKOMOUIEeKYIsIpHEIME coeanHeHnsMu (BMC) u TTAB. Metonsr
OYUCTKHM MPOMBIIIICHHBIX W OBITOBBIX CTOKOB, OCHOBaHHBEIC Ha
W3MEHEHUU arperaTMBHOM U CEAUMEHTALMOHHOW YCTOWYMBOCTHU
JII/ICHepCHI)IX CUCTEM.

CrpykTypooOpa3oBaHue
CTPYKTYpPHO-MEXaHHIECKHE
CBOJCTBA IUCTICPCHBIX CUCTEM

Tumel cTpyKTyp, OOpasyloLMXCs B arperaTMBHO-YCTOHUYMBBIX U
arperaTMBHO-HEYCTOMYMBBIX JIICTIEPCHBIX CHCTEMAaX.
XKuaKoKkpHCTaJUIMYECKOE  COCTOSIHHE — arperaTHBHO-YCTOHYMBBIX
JIICIIEPCHBIX CHCTEM.

BosnnkHOBeHHE ~ OOBEMHBIX  CTPYKTYp B arperaTuBHO-
HEYCTOWYMBBIX (y1mooOHBIX) JIUCTIEPCHBIX cucTeMax.
B3aunmocss13b MEXAY BHUJIOM MOTEHIATBHON KpUBOH
B3auMmozeiicteua uactur (mo Teopun JJIDPO) wum  THIOM
BO3HHUKAIOIUX  CTPYKTYp. KoarynsinuoHHO-TUKCOTPONHBIE U
KOHJICHCAllMOHHO-KPUCTAJUIN3AMOHHBIE  CTPYKTYpel.  Ilepexon
OIHMX CTPYKTyp B npyrue. Teopus CTPyKTypooOpa3oBaHMs
(pu3uKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJIYyYCHHS HOBBIX
MaTepuaoB.

Peonormueckuii MeToxm UcclenoBaHMS JUCHEPCHBIX CHCTEM.
OCHOBHBIE  TOHSATHA U HJICANbHBIE  3aKOHBl  PEOJIOTHH.
MopnenupoBanue  peoJOTMYECKHMX  CBOMCTB  Teil.  Mogens
Makcsemna, moaenbs KenbBuna-®otirra, Mmonens bunrama.
Knaccudukamms  AWCHEpPCHBIX  CHCTEM IO CTPYKTYPHO-
MEXaHUYECKUM CBOWCTBaM. HBIOTOHOBCKHE M HEHBIOTOHOBCKHE
kuakoctd. IlceBmoruiacTudeckne W AWJIATAaHTHBIE SKHIKOCTH H
TBepAOoOOpasHble  Tena.  BS3KOCTh  JKMAKUX  arperaTMBHO
YCTOMUUBBIX AMCHEPCHBIX CHCTEM. YpaBHeHUs OHHIITelHa,
ITaynunrepa, Mapka-Kyna-Xaysunka. Peonorundeckue cBoiicTBa
CTPYKTYPHPOBAHHBIX KHKOOOPa3HbIX M TBEPAOOOPA3HBIX CUCTEM.

Coaeprxkanue 3aHATHII CEMHHAPCKOI0 THIIA

HanmenoBanue Tem (pa3iesioB)

Tun Coaep:xanue 3aHSITHII CECMHHAPCKOTO THIIA

TepMO[[I/IHaMI/IKa TOBEPXHOCTHBIX

SIBIICHHI

I13, | 1. HWccnemoBaHue BIUSHHUS IOBEPXHOCTHO-aKTHBHBIX
JIP BEILECTB Ha CMauMBaHUE U aAre3UIO.

2. UccnenoBanue BIustHAA cTpoeHUs MoJiekya [IAB ma nx
MTOBEPXHOCTHYIO aKTHUBHOCTH. OTpe/eseHre MmapaMeTpoB
a7ICOPOLIMOHHOTO CJIOS.

AZcopOIMOHHEIE PAaBHOBECHS

I13, | 3. Uzyuenwne ancopbunu [TAB u3 pacTBopoB Ha TBepIOM
JIP | agcopbente. OnpeneneHue yaeinbHON IIOBEPXHOCTH.

4. XpomaTorpagu4eckoe pa3meNeHue CMECH HOHOB C
MOMOLIBI0 HOHOOOMEHHBIX CMOJI.

5. Paznenenue cmecu mojMMepa U MUHEPAIbHOM COJH U
OTIpeZIeTICHUE MOJIEKYJISIPHON MaccChl IOJIMMEPOB METO/IOM
relIb-XpoMaTorpaguy.

3J'IeKTpI/ILIeCKI/I€ SBJICHUA
TMMOBEPXHOCTAX

Ha

113, | 6. OnexTpodoperudeckoe onpejesieHue
JIP 3JIEKTPOKUHETUYECKOTO ITOTEHIMAA.

7. OmpeneneHue M303JEKTPUUECKOH TOYKU THAPOKCHAA
XKeJie3a METOJIOM AIeKTpodopesa.

Kunernueckne CBOMCTBA

JAUCIICPCHBIX CUCTEM

I13, | 8. JIUCHepCHOHHBIM  aHaaM3  TOPOIIKOB  METOIOM
JIP | ceauMeHTANMU B TPABUTAIIMOHHOM IIOJIE.

9. OmpeneneHre pa3MepoB YaCTHIl TUCIEPCHBIX CHCTEM
TypOUIUMETPHYCCKIUM METOJIOM.

ArperaTtuBHasi  yCTOHUUBOCTh
KOAryJISAIUs TUCTIEPCHBIX CHCTEM

u

I13, | 10. HccnenoBanue MUIECIUIOO0pa30BaHHS B PACTBOPAx
JIP | TIAB.

11. CuHTe3 ruapo30s THAPOKCUIA Kelle3a, H3yUYeHUE ero
KOATyJISIINH U CTa0MITI3aIHH.

CrpykTypooOpa3oBaHue
CTPYKTYPHO-MEXaHUYECKHE
CBOMCTBA TUCTICPCHBIX CHCTEM

13, | 12. HccnemoBanme  BS3KOCTH  CTPYKTYPHPOBAHHOU
JIP | *HIKOCTH C IOMOIIBIO KAMMWIISIPHOIO BUCKO3UMETA.

13. HUccnenoBanue PEOJIOTHYECKUX CBOWCTB
HEHBbIOTOHOBCKHX JKUAKOCTEH C ITOMOIIBIO POTAIIMOHHOTO
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| BrcKO3MMeTA.

CojaepikaHue caMOCTOSATEIbHOI padoThl

iﬁl HaumenoBaHue TeM (pa3iesioB) Conep:xkanue caMOCTOSITEJIbLHOI padoThI
1. | IIpeamer u mnpusHakd 0O0BEeKTOB | [IOBTOpeHHWE  JIEKIIMOHHOTO MaTtepuana. IToaroroBka
KOJUIOMIHON XUMUU J1a00PaTOPHBIM pabOTaM U MPAKTHYCCKUM 3aHATHAM
2. | TepmomumHaMuKa TIOBEpXHOCTHHIX | [lOBTOpeHHE  JIGKIIMOHHOTO MaTepuana. IToaroroska
SIBJICHHI J1a00paTOPHBIM PabOTaM M MPAKTUICCKUM 3aHITHIM
3. | AncopOunoHHBIC paBHOBECHUS [ToBTOpEHHE  JEKIMOHHOTO Marepuana. IToaroroska
J1a00paTOPHBIM PabOTaM ¥ MPAKTUICCKUM 3aHSITHIM
4. | DnexTpuueckue SIBJICHUS Ha | [loBTopenne  nekuuoHHoro  marepuana.  lloaroroska
MTOBEPXHOCTAX J1a00PaTOPHBIM paboTaM U MPAKTHYCCKUM 3aHATHAM
5. | Kunernueckue cBoiictBa | IloBTopenue JICKIIHOHHOTO Marepuana. IloaroroBka
JIUCTIEPCHBIX CUCTEM J1a00paTOPHBIM PabOTaM M MPAKTUYCCKUM 3aHITHIM
6. | ArperatuBHas ycToWuuBocTh U | [loBTOpeHue JIEKIIHUOHHOI'O Marepuania. Iloaroroska
KOAryJISIHs TUCTIEPCHBIX CUCTEM J1a00paTOPHBIM PabOTaM ¥ MIPAKTUICCKUM 3aHSITHIM
7. | CtpykTypooOpa3oBaHue u | [ToBTOpeHHe  JEKIIMOHHOTO MaTtepuana. IToaroroBka
CTPYKTYPHO-MEXaHUIECKUE nmabopaTOpPHBIM paboTaM U MPAKTUICCKUM 3aHATHIM
CBOMCTBA JIUCIIEPCHBIX CHCTEM

3. OueHouyHble MaTepuadbl [JJIsl TNPOBeJeHUS] TeKyLIero KOHTPOJSA YCIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTAMHN 00y4aloIMUXCS M0 JUCHUILTHHE (MOIYJII0)

[To mucuumuiiHe (MOJIYJIO) MPETyCMOTPEHBbI CIEAYIOLIUME BUABI KOHTPOJS KauyecTBa

OCBOCHUA:

TEKYUIMH KOHTPOJIb YCIIEBAEMOCTH;
MIPOMEXKYTOUHAs aTTecTalrs 00y4aromuXCcs M0 AUCUUIUTHHE (MOJYJIIO).

3.1. OIIeHO'{HBIe MaTepuajJdbl AJsA NPOBEACHUSA TeRymeii aTrrecranum 1o JAUCHMIIIMHE

(MoyJ110)

Ne | Konrposupyemblie TeMbl (pa3aeJibl) HaumeHoBaHMe OLIEHOYHOI'O CPeICTBa

n/n
1. | IIpenmer 1 mpU3HAKN OOBEKTOB KOJIJIOMTHON XMMHUH Keticel. KonTponbHas pabora
2. | TepmoauHaMUKa OBEPXHOCTHBIX SIBICHUI Keiicol. KonTposbHas pabora
3. | AncopOunoHHBIE PaBHOBECHS Keticrr. KonTponsnas padora
4. | DnexTpudecKue SBIECHUS Ha IOBEPXHOCTSIX Keticel. KonTponbhas pabora
5. | Kunetnueckue cBOMCTBA TUCTIEPCHBIX CUCTEM Keticer. KontpossHas padota
6. | ArperaTuBHas yCTOWYHBOCTh WM Koarymsimus nucrnepcHbix | Keficel. KonTponsHas padora

CHCTEM

7. | CrpykrypooOpa3oBanue u  cTpyKTypHO-mexanuueckue | Kelicsl. Kontponbsnas pabora

CBOIiCTBa JUCIICPCHBIX CUCTEM

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUSA WM WHbIE MATEPHAJIbl, HEOOX0AUMBbIE /ISl OLEHKH
3HAHUWI, YMEHUI1, HABBIKOB U (WJIH) ONbITA EATEJILHOCTH B MpoLecce TeKYIero KOHTPOJIst
ycneBaeMoCTH

Keiichl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

1.

Adpo301Ib PTYTH CKOHIEHCHPOBAICA B BUIAE OOJBINON Kamm obbeMoM 3,5 cm’.
Ompenenure, HACKOJIBKO YMEHBIINIACh TOBEPXHOCTHASI SHEPTHS PTYTH, AUCIIEPCHOCTH
aspo3ons coctapisia 10 Mxm™'. TTOBEPXHOCTHOE HATSIKEHUE PTYTH IPUMHUTE PABHBIM
0,475 JIx/M% (99,75 J1xk)

Paccuuraiite pagumyc dYacTULl THAPO30JdS 30J0Ta, €CJIM TIOC]I€ YCTAaHOBJIEHUS
ceauMeHTanmoHHo-1udPpy3uonHoro paBHoBecust npu 293 K nHa BeicoTe h =8,56 cMm
KOHLIEHTpalKs YacTHI M3MeHWiIach B 2,5 pas. IlmotHocts 30mota p = 19,3 r/em’,
mwioTHOCTH Boasl pO =1,0 r/em’. (3,9-107° m)

Jlns gactunsl paguycom 27-107 ¢M BeIMYMHA CPEHETO CMEIIEHUS cocTaBiser 1-10°
‘cM. Kakoe cmemenne OyneT MMeTh 4acTuia paauycom B 52-107 cM, Haxoxsmascs B

7



10.

1.

12.

13.

14.

15.

16.

17.

TOI JKe cpejie ¥ pH Toii sxe Temmeparype? (0,7-107° m)

Paccunraiite AMEKTPOKMHETHYCCKUN TOTCHIIMAT YaCTUI[ OCHTOHUTOBOW TJIWHBI IO
pesyabTataM 3JekTpodope3a MpH  CIEAYIOUIMX YCIOBUSX: PACCTOSHUE MEXIY
anekTpogamu 25 cm, Hanpsbkenue 100 B, 3a 15 MuH yacTuibl nepemeniatorcst Ha 6 MM K
aHO/y, OTHOCHUTENbHAs TUAJIEKTpUYecKas MpPOHUIAeMOCTh cpeabl 78,2 (mpu 298 K),
BA3KOCTE cpebl 8,94-107 [Ma-c. (21 mB)

[Ipennonaraercs, 4yTo H30TEpMa aaCcOPOLMHU OMMCHIBAeTCS ypaBHeHUeM JIeHrmropa.
(0,51 um?)

Jlis xoarynsiun 10-10°° M 301 Agl tpebyercs 0,45-10° M’ pactBopa Ba(NO3)2.
Konnenrpanus snexkrponura paBra 0,05 kmons/M’. Haiiure mopor Koaryssiauu 3071s.
(2,15-107° xmonn/m?)

Brruncinte BeMWUYMHY CpEIHEro CMENEHHs 4acTulbl ruaposois Ag 3a 10 c, ecim
paguyc yactunsl 5-10°° cm, Baskoctsh cpemsl 0,01 myas u Temmeparypa 20°C. Kakos
koopdunuent nuddysnu gactun B 3tom ruaposone? (9,26-10° m; 4,29-107'2 m*/c)

Hns rugpozonst Al203 paccuuTaiiTe BBICOTY, Ha KOTOPOW KOHIIEHTPALUSl YaCTHIL
yMeHbIMTCs B 2,7 pasa. JlucnepcHocTs (Gasel ruapo3ons coctasasger 10° M, miotrocTs
AI203 4 rt/cM’, WIOTHOCTH aUCHEPCHMOHHOM cpemsl 1 r/cm’, Temmeparypa 293K.
Yactuusl chepuueckue. (1,2 m)

Onpenenute MOBEpXHOCTHOE HATsDKeHUE OeH3oma npu 293, 313 u 343 K. [Ipumute, uro
TIOJTHASI TIOBEPXHOCTHAS DHEPTHUS HE 3aBUCUT OT TEMIIepaTyphl U i OeH3oia paBHa 61,9
mJDk/M*. TeMneparypHbiii KO3(QQUIMEHT /IS TOBEPXHOCTHOTO HATsKeHHs paBeH — 0,13
mJbx/(M*K). (23,8:107;21,2:10° 1 17,3-107° Ix/m?)

Yacruip! aspocuna SiO2 B BoaHo# cpene npu pH = 6,2 UMEIOT 3J1eKTPOKUHETUYECKHIA
noreHnuan, paBHeli —34,7-10° B. Ha kakoe paccTOSHME M K KaKOMY DIEKTPOIY
cMecTsTCs yacTHIbl 3a 30 MUH, ecli HampsbkeHue B mpudope ans anekrpodopesa 110
B, paccrosHme wMexay saekTpoaamMu 25 CM, OTHOCHUTENbHAs JIUAJIEKTpUYECKas
nponunaemMocts cpeast 80,1, Bsaskocts 1-107° Ia-c. (1,95-107 m)

Kaxoe xommuectBo pactBopa Al2(SO4)3 konuentpanuu 0,01 xMoas/m® TpedyeTcs st
koaryssiuu 1-107° m° 30511 As203? Topor xoaryssuu 96-10° kmons/M® (9,6 M)
Paccuuraiite MoNHYI0 MOBEPXHOCTHYIO 3HEPTHI0O 6 I 3MyJbcUU O€H305Ia B BOJE C
kounenrpanuein 40 % (Macc.) W AUCIEPCHOCTBIO 5 MM mpu Temmeparype 303 K.
[InotHOCTE Gerzoma 0,858 r/cM’; Mex(asHOE INOBEPXHOCTHOE HaTskeHHE 26,13
M/DK/M®, a TeMmrepaTypHbIi KOI(QOHUIMEHT MOBEPXHOCTHOTO HATSHKEHHs OeH30.1a
pasen — 0,13 mJIx/(M>K). (5,5 JIx)

PaccuuTaiite 31meKkTpodopeTHIecKyt0 CKOPOCTh MEPEABIKEHUS YaCTHIL 301 CyIbpuaa
MBIIIbSKA MO CIEeIYIONIMM JaHHBIM: (-IOTEeHIMaN yacTull paBeH — 42,3 mB, paccrosiHue
Mexay ektponamu 0,4 M, BHEWIHAS pa3HOCTb MOTeHIUanoB 149 B, BSI3KOCTh cpelbl
1-107° Tla-c, oTHOCUTENBbHAS AUAJIEKTpHUEcKas mporunaeMocts 80,1. (10,5 Mxm/c)
[Topor koarynsiuu oTpUIATEIBLHO 3apsKkeHHOTo ruapo30is As2S3 nox aeiicteuem KCl1
paseH 4,9-107 mons/n. C momompto npasuin llynene-Tapan n Jlepsaruna—Jlannay mis
9TOrO0  30JI1 PpPacCYUTAWTEe TMOPOrM  KOAryJisiMM, BBI3BIBAEMON  CIEAYIOUIUMHU
anektponutamu: K2S0O4, MgCl2, MgS04, AICI3 u Al2(SO4).

BoruncnuTe cpenHuid AMaMeTp YacTHI] THAPO30JI 30JI0Ta, €CJIA MOJCUYET YHCIIa YaCTHUL]
B JIBYX CJIOSX, YAAJIECHHBIX ApyT OT Apyra Ha 0,1 MM, 1an B BepxHeM cioe 408 mrTyk, a B
HwkHeM 779. InotHocTs 3050Ta 19,3 r/eM’, Temmnepatypa 19°C. (6,5-10° m)
OCMOTHYECKOE JaBIIEHHE THAPO30JIs 30J10Ta ¢ KOHIEeHTpamueit 2 kr/m’ ipu 253 K pasrO
374 TIla. Paccuwmtaiite kodpdunmeHt audpdy3un yacTUIl B ITUX YCIOBUSX, €CIIU
WIOTHOCTE 3070Ta 19,3 r/cM’, Baskocte cpemst 1-107° Ilacc. dopma wacTHIy
chepuueckas. (3,1-107"° m%/c)

Jlis  ompeneneHus TMOBEPXHOCTHOTO  HATSOKEHHMS] BOJbI  B3BEIIMBAIOT  Karlld,
OTpBIBAIOIIMECA OT KalWuiApa, M U3MEPSIOT AUaMeTp LIEMKU Kalljd B MOMEHT €€
orpbiBa. Oka3zanoch, yTo Macca 318 kanens BoAbI paBHA 5 I, a AMAMETP IIEHKHU KaIlIu



0,7 mm. PaccunTaiite moBepXHOCTHOE HaTsbKeHUe BoabL. (70,17-107° JIx/M?)

18. PaccuuraiiTe BennunHy (-oTeHIMana Ha rpanuie BoaHbi pactBop KCl — memOpana u3
noaucTrpoia. B mporecce snekTpoocMoca 00beMHast CKOPOCTh paBHsitack 15-107'° m'/c,
cuma toka I = 7-10°A, ymenbHas OJNEKTpPUYECKas IMPOBOAUMOCTH  CPEBI )
= 9107 om'M', Baskocte M = 10° H-c/M?, OTHOCHTENbHAs IUDIIEKTPHUECKAS
NPOHULIAEMOCTE € = 81, 37IeKTpHuUecKas KOHCTaHTa £0= 8,85-107"2 d/m. (26,9 mB)

19. Paccuuraiite Bpems, 3a KOTOpoe cdepruueckrue 4acTUIbl CTEKJa OCelaloT B BOJE Ha
paccrosaue 1 cm, ecan aucnepcHocTsh yacTuil 0,1 MKM ', TIIOTHOCTH AMCTIEPCHON (a3bl
U JIMCIIEPCHOHHOM Cpelbl COOTBETCTBEHHO paBHbl 2,4 u 1,0 r/cm’. Bsskocts
nucnepcuonnoi cpennt 1:107° ITa-c.(131 ¢)

20. ITonp3ysice ypaBHeHHEM Penesi, cpaBHUTE MHTEHCUBHOCTH PACCESHHOTO IUCIIEPCHOU
CUCTEMOM CBeTa MPH OCBELIEHNH CUHUM cBeTOM (A1 =410 HM) U KpacHBIM CBETOM (A2 =
630 HM). THTEeHCUBHOCTH MaJal0IMX MOHOXPOMATHYECKUX MYYKOB CBETA OJJMHAKOBBI.
(5,57)

21. Beluncnaure ynenbHYIO IOBEPXHOCTh | KI yTONBHOM MBUIM C AMAMETPOM YacTHIL,
pasubM 0,08:107° m. [TnotHoCTh yrots 1,8 xr/v’. (4,17-10% M*/kr)

22. PaccuuraiiTe 3JIeKTPOKMHETUYECKUN IMOTEHIMA MOBEPXHOCTU YacTUI] OCHTOHHUTOBOM
TJIMHBI 110 pe3yJibTaTaM 3JIeKTpodopesa IpH CASAYIOUUX YCIOBUAX: PACCTOSTHUE MEXKTY
aneKkTpoaaMu 25 cM, HanpsbkeHue 110 B, 3a 15 MuH yactuiel nepememarorcsa Ha 6 MM K
aHOJZly, OTHOCHUTENbHAs JUAJIEKTpUYecKas MpoHMIaeMocTh cpenbl 78,2 (mpu 298 K),
BA3KOCTH 8,94-107* ITa-c. (21,5mB)

23. BeruucnuTe paauyc 4acTHIBI 30JI 30J10Ta, €CJIM 32 | MUH YacTHIla IEPEMECTHIIACH Ha
10,65-10°° m. Temnepatypa onbita 393 K, Baskocts cpeant 0,0105 ITa-c. (2,9-10°° m)

24. Paccunraiite, Ha KakOM BBICOTE OT JIHA COCyAa NPH YCTAaHOBHBIIEMCS PABHOBECUU
KOHIIGHTpALUsl THIPO30Jis Cyib(uia MbIIIbIKAa YMEHBIIUTCS BIBOE, €CIU CpEIHUI
nunamerp wactun 1-10° M, mnotHOCTs wactun 1,9 r/cm’, mnotHOCTH cpemsl 1 r/cm?’.
Temmneparypa 290 K. (5,89 m)

25. Tuapo30ois 30110Ta COCTOMT M3 dacTH guameTpoMm 2-107cM W Haxomurcs mpH
temneparype 27°C. Ha kakoil BbICOTE€ OT JHA YMCJIO YaCTHUIL[ B 30JI€ YMEHBIIUTCSA B 2
pasa. [IIOTHOCTH 30151 U 9aCTHI] 30J10Ta COOTBETCTBEHHO paBHbl 1 u 19,3 r/em’. (3,82 M)

KonTpoJbHblii padoTa

3agaHus M0 KOHTPOJIbHOM padore Nel

1. Kakue BemiecTBa Ha3bIBalOTCS TOBEPXHOCTHO-aKTUBHBIMHU? YKa)KUTE OCOOCHHOCTU CTPOCHHS
monekyn ITAB. IlpuBenure npumeps! IIAB ¥ moBepXHOCTHO-MHAKTHBHBIX BemiecTB. JlaiTe
OIIpe/IeNIEHUE IOBEPXHOCTHON aKTUBHOCTH KaK IapaMeTpa.

2. KaxoBbl mnpuuMHBI TMOAHATHA (ONycKaHHWs) >kujIkocTedl B kamwwuispax? Ilpusenute
HE00XO/IMMBIE YpaBHEHHUS U JlaiiTe KpaTkue 00bsICHEHUSI.

3. PaccumraiiTe MOMHYI0 MOBEpXHOCTHYIO sHepruio 200 T sMymnbcuu O€H30Ja B BOJE C
conepkanveM Oensona 12% wmacc. u aucnepcHocThio 2 MM~ mpu Temmeparype 20°C.
ITnotHocTs Gersona P ~0,858 r/cm®, mexdasznoe Harskenne O =28 mJlx/m>, do/dT = -0,13
mJx/(M*K).

4. Haiinure MoBEpXHOCTHOE HATSHKEHUE JKUJKOCTH, €CIIU B KaWJUIIPE U3 CTEKJIA C BHYTPEHHUM
nauaMeTpoM | MM OHa mOAHSAIAch Ha BbICOTy 12,8 MMm. IlnotHocTs sxuakxoctyu pasHa 0,81 r/cm?.
Hccnemyemast ) KUAKOCTD 110 IOBEPXHOCTH CTEKJIA CIIOCOOHA pacTEKaThCs.

3ajaHus 10 KOHTPOJbHOM padoTe Ne2

1. IpuBenute KIACCUPHUKALMIO TOPUCTHIX aJICOPOEHTOB MO pasmepam mnop. Kakue Teopum
OIUCBIBAIOT a/ICOPOLIMIO HAa MOPUCTBIX TeJIaX MO ITOH Kiaccupuranuu?

2. KakoBel mpuyMHBI OpOyHOBCKOro JBIDKeHHs? — KakuMm mnapameTpoM XapakTepu3yroT
MHTEHCUBHOCTh OpOYHOBCKOro JBWXeHHA? OT Kakux CBOHCTB CHUCTEMBI 3aBUCHT 3TOT
napametp?

3. AncopOuus pacTtBopeHHOro B Boje IIAB Ha moBepXHOCTH pPAacTBOP-BO3IYX IOAYUHSICTCS
ypaBHeHnto Jlenrmiopa. I[lpum konnentpanuu I[TAB €=0,1 Moib/m cTeneHb 3aIlOJIHEHUS
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noBepxHoctu 0 = 0,4. Paccuuraiite moBepxHocTHOoe HaTspkeHHe nmpu 300K u KoHIEHTparuu
ITAB B pactBope, paBHoii 0,2 mMonb/n1. Monekyna [IAB 3aHnMaeT Ha TOBEPXHOCTH ILIOMIAIH

§ = _
00,2 HM?, TOBEPXHOCTHOE HATsHKEHUE BOAbL O = 71,66 MJ[x/M>.

4. Ucnonb3ys ypaBHeHue ['yu - Uenmena, paccunrtaiTe 3HAYCHHE MOTCHIIMAIA HA PACCTOSHUU
10 u 30 HM ot Mexda3HON NoBepXHOCTH. [lucriepcMOHHOM cpeoil sIBiIsieTCsl BOJHBIN pacTBOP

NaCl ¢ koHIEHTpanuen € 510" monb/1 (mamuddepentHsiil anektponut), T =293K, ¢ = 80,1,

%5 =0,03 B.

3.1.2. MeTtoanueckue MaTepHajbl, ONpeAe/sOlNIde MNPOLeIypPbl OLECHHWBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKYIero KOHTPOJs
ycIeBaeMOCTH

Keiicbl (cuTyanum 4 3a1a4u € 32IaHHBIMU YCJIOBHSIMH)

OOyuaromuiicss TOMKEH YMETh BBIJCIUTh OCHOBHBIE MOJOXKEHHMS M3 TEKCTa 3aJayH,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOTO BOIpoca
B 3ajjaue, MOMBITATbCS MAaKCUMAJIBbHO TOYHO OINpPENENUTh Mpo0IeMy M COOTBETCTBEHHO PEIIUThH
ee.

3amayn MOTYT pemaThCsl YCTHO /WM MUCbMEHHO. [lpu pemeHun 3amad Takke BaKHO
MpaBUILHO C(HOPMYIHMPOBATH M 3alKCaTh BOMPOCH, HayWHas ¢ Oojee OOmMMX H, KOHYas
YACTHBIMHU.

Kpumepuu oyenusanus — olleHKa yUYUTHIBAET METOJbl U CPEJCTBA, UCIIOIb30BAHHBIE MTPU
pEIIeHNN CUTYallMOHHOH, MPOOIEeMHOMN 3aJa4H.

OueHka «omauunHO» CTaBUTCS B Ciydae, Korja OOy4aroluiicsi BBIMOJIHHWI 3a/laHue
(pemmi 3aa4y), UCTOIB3YS B TOTHOM 00BbEME TEOPETUUECKHE 3HAHUS M MPAKTHYECKUE HABBIKH,
MOJTy4eHHBIE B Ipoliecce 00yueHusl.

OrneHka «xopouto» CTaBUTCS, €CII O0yYaIOIIUICS B IIEJIOM BBITIOJIHUJI BCe TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omnopa Ha TEOPETHYECKUE TOJIOKEHHSI, H3JI0XKEHHbIE B
Hay4HOU JUTEepaType MO0 JAHHOMY BOIIPOCY.

OneHka «yoognemsopumenbHoy CTAaBUTCS, €CIU 00yUYaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTaThl B IIPOLIECCE PELIECHUS 3a4aUu.

Ouenka «HeyoosnemeopumenbHo» CTaBUTCS, €CIU OO0ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

KonTpoabHas pabora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUHM MOCTaBJICHHBIX BOIPOCOB, HO U YMEHHE
U3TI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: nociaen0BaTeNbHOCTb, IOJIHOTA, JOTUMYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMyYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHue maTtepuana. M3noxeHue marepuana
0e3 (paKTUIECKUX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuics TBEPIO 3HAET MaTepua, TPaMOTHO H
M0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

Ouenka «ydogremseopumenbHo» CTaBUTCS, €CIU OOy4YalOIIUHCS OCBOMJI TOJBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAEJIbHBIX JeTallel, I0IMYyCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWibHbIE (OPMYIUPOBKH, HApyIIAeT IOCIEAOBATEIbHOCT, B M3JIOKEHUHM MaTrepHaa,
3aTpyJHSAETCS C OTBETAMM, IIOKA3bIBA€T OTCYTCTBUE JOJDKHOW CBS3M MEXAY aHAIU30M,
apryMeHTaluei 1 BbIBOJAMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEYaeT Ha
MOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MAaTEPHAJIBI JISI IPOBEACHHUS TPOMEKYTOYHON aTTeCTalluH

3.2.1. Kpurepum ouieHKH pe3yJbTATOB 00yUYeHHs N0 JUCHUILIIMHE (MOTYJII0)
MIxana Pe3yabTarthl
OIICHUBAHUSA Oﬁy'-[eﬂﬂfl

Iloxa3aTenu oneHMBAHUS Pe3yIbTATOB 00yYeHMS
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OTJIMYHO

3Haer:

- oOydarommiics TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,
JIOTUYHO, TIOCIEA0BATEIbHO ¥ TPAMOTHO €T0 M3J1araeT, ONUpasich Ha 3HAHUS
OCHOBHOU M JIOTIOJTHUTEIBHOH JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX Hay4YHBIX 3HAHMI JeNaeT KBalu(pHIMPOBaHHEIC
BBIBOJIBI M1 00001IEHNS], CBOOOIHO ONEPUPYET KATETOPHUSIMH U MOHSATHIMH.

Vmeer:

- oOydarommiicss yMeeT CaMOCTOSTEIbHO WM TPABHIILHO pPElIaTh y4eOHO-
npodecCHOHaIbHBIC  3ama4d  WIM  33JaHus, YBEPEHHO, JIOTHYHO,
MOCJIEZIOBATEIHLHO U apTyMEHTUPOBAHO U3JIaraTh CBOE PEIICHHUE, UCTIONbB3YS
Hay4HBIE [TOHATHUS, CChIIAasiCh HA HOPMAaTHBHYIO 0a3y.

Bnaneer:

- o0yJaromuiics BIajeeT paliOHANBHBIMA METOAAMHU (C HCIIONE30BaHHEM
PAIIMOHATBFHBIX METOAWK) PEIICHUS CIIOKHBIX MPOQECCHOHATBHBIX 3aiad,
MIPEICTABICHHBIX JCIOBBIMU UTPAMH, KEHcaMu | T.II.;

IIpu perennn NpoIEeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOM TEOPETHUECKHUX TIOJOXKEHUH ¢ TpeOOBaHUSIMHU PYKOBOJISIIUX
JIOKyMEHTOB,

- M3TI0KEHHS MBICIICH B JIOTHIECKOH MOCIEIOBATEIEHOCTH,

- CaMOCTOSATENBHOTO aHamu3a (aKThl, COOBITHIA, SBJICHUH, MPOIIECCOB B UX
B3aMMOCBSI3U U JUAJIEKTHYECKOM Pa3BUTHH.

XOpPO1IO

3Haer:

- o0ydaromuiicss TBeplO YCBOWJI MaTepHall, JOCTaTOYHO TI'PaMOTHO €ro
U3JIaraer, ONUpPasiCh Ha 3HAHUS OCHOBHOU U JIONOJIHUTEIbHOU JIUTEPATYPHL,
- 3arpynHsiercss B (OpPMYJIHPOBAHMM KBaTM(UIIMPOBAHHBIX BBIBOJIOB M
00001IeHN, OmepupyeT KaTeropusMH U TMOHATHUSMM, HO HE BCEraa
MPaBHIBHO UX BEPUPHUILIUPYET.

YMmeer:

- 00OYyYaIOIIHIACS YMEET CAMOCTOSTELHO U B OCHOBHOM MPABUIILHO PEIIAThH
yueOHO-Tpo)ecCHOHANIbHBIC 3a/1a4d WM 3a/IaHHs, YBEPEHHO, IJIOTHYHO,
MOCJICIOBATEIEHO M apryMEHTHPOBAHO H3JIaraTh CBOE pEIICHUE, HE B
MOJTHOM Mepe WCIONb3ys HAYYHBIC TOHATHS W CCBUIKH Ha HOPMATHBHYIO
6azy.

Braaneer:

- 00ydJaroIUiics B LEJIOM BJIAJCET PALMOHAILHBIMA METOAAMH PEIICHHUS
CIIOKHBIX TIPO(eCcCHOHANBHBIX 33144, MTPECTaBICHHBIX JICTTOBBIMA UTPAMU,
KelcaMH 1 T.]I.;

IIpu pemieHnn cMoOr MPOAEMOHCTPUPOBATh JOCTaTOYHOCTb, HO HE
TTyOWHHOCTH HABBIKOB,

- BBIJICJICHHMS TJIABHOTO,

- U3JIOXKEHUS MBICIIEH B JIOTHUYECKOM IOCIIEI0BATEILHOCTH,

- CBS3KH TEOPETHYECKHUX IMOJOXKEHUH ¢ TpeOOBaHMAMHU PYKOBOISAIINX
JIOKYMEHTOB,

- CaMOCTOSATENBFHOTO aHau3a (aKThl, COOBITHI, SBICHUH, MMPOIECCOB B UX
B3aMMOCBS3U M TUAICKTHIECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3Haer:

- 00yYaroImuiicsl OPUCHTUPYETCS B MaTEpHae, OJHAKO 3aTPYIHACTCS B €r0O
W3JI0KEHUY;

- TIOKa3bIBa€T HEAOCTATOYHOCTh 3HAHUM OCHOBHOW M JOMOJHUTEIHHOU
JTUTEPaTypHI;

- c1abo apryMeHTHpYeT HayJHBIE TTI0JI0KEHHS,

- IPaKTHYECKH He crocoOeH c(hOpMyITHPOBATh BBIBOJIBI H 0000IICHUS;

- YACTHYHO BIAJCET CUCTEMOU MOHATH.

YMmeer:

- oOydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpOo(eCCHOHANBHYIO
3ajady WIU 3aJaHue, HO JOIycKaeT omuOKu, c1abo apryMeHTHPYET CBOe
pellIeHne, HEAOCTaTOYHO HCIOJIb3YEeT HAy4yHbIE MOHATHUS U PYKOBOASIIHE
JIOKYMEHTBI.

Bnaneer:

- oOydJarommiics BJaJeeT HEKOTOPHIMH pallMOHATBHBIMH METOAAMH
pemieHusT  CIOXKHBIX ~ NPO(EeCcCHOHANBHBIX  3a7ad, IPEICTaBICHHBIX
JIeIIOBBIMY UTPaMH, KeicaMu U T.[.;

IIpu pemennn npoaeMOHCTPUPOBAT HEJOCTATOUHOCTh HAaBBIKOB

- BBIJICJICHMS TJIAaBHOTO,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCIIEA0BATEIIBHOCTH,

- CBS3KM TCOPETUYECKUX IMOJOXKCHUN C TPCOOBAHHUSIMHU PYKOBOJISIIMX
JOKYMEHTOB,

- CaMOCTOSTEIPHOTO aHau3a (aKkThl, COOBITH, SABICHUMN, MPOLECCOB B HX
B3aMMOCBSI3U U TUAJIEKTUYECKOM Pa3BUTHH.

HEYJIOBJIETBO-

3Haer:

- 00yJaronuiicsi He YCBOMJI 3HAYMTEIBHON YacTH MaTepHaa,
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PUTEJIBHO - HE MOET apr'yMEHTUPOBATh HAyUYHBIE [TOJIOKEHHUS;

- He hOpMyIHPYET KBATU(HUIIMPOBAHHBIX BEIBOJOB U 000OIICHHUI;
- HE BIAJCET CUCTEMOU MOHITHIA.

Ymeer: o0ydJaromuiics HE IMOKa3al YMEHHE pemaTh y4eOHO-Tpo(decCHOHANBHYIO
3a/1a4y UIIH 33JaHHeE.

Brnaneert: HE BBINOJHEHB! TPEOOBAHMS, MPEABSIBISIEMbIE K HaBbIKaM, OLICHUBAEMBIM
«YAOBJIETBOPUTEIHHO.

3.2.2. KoHTpoJibHbBIE 3a1aHUS H/WJIM MHbIe MAaTepHaJIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOUYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB (BAPMAHTHI TECTA)

1.

10.

1.

[Ipenmer kommouaHoW xumuu. I[IpusHaku o0O0BEKTOB KoyougHOW xumuu. [lo-
BEPXHOCTHasl ~ JHEPrHUs. KonnuecTtBeHHble  XapaKTEpUCTHKU  JAMCIIEPCHOCTH.
Knaccudukanus nucnepcHsix cucreM. Koo iHast XUMHs 1 XUMUYECKasi TEXHOIOTHS.
[ToBepxHOCTHOE HATSKEHHME: TEPMOJAMHAMUYECKOE ompeiesieHue, (pU3nuecKuil cMbICI,
BIMSIHUE TIPUPOABI B3aUMOAEHCTBYOIMX (a3. BpiBox ypaBHEHHMs Ui MOJHON
(BHYTpeHHEW) »SHEepruu moBepxHOCcTHOro ciosi (ypaBHeHue ['nb6ca-I'enbmrombia).
3aBUCUMOCTb TEPMOJIMHAMUYECKUX [1APAMETPOB IIOBEPXHOCTHOI'O CJIOS OT TEMIIEPATYPHI.
Meton u36biTkOB ['O6ca. BriBon (yHaameHTanbHOro aacopOLMOHHOIO ypaBHEHUS
I'n66ca. I'mbOcoBckass axacopbumsa. YacTHoe BblpakeHue ypaBHeHHMs [ ubOca.
[loBepxHOCTHAsE aKTUBHOCTH; IOBEPXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-MHAKTHUBHBIE
BELIECTBA.

Anres3us 1 cMauMBaHUE; onpeneneHus. Y paBHeHue Jronpe g paboThl aare3uu. Yroi
cMauuBaHug W ypaBHeHue FOura. YpasHenue [lrompe-lOnra st pa®oTbl ajares3uu.
Bmusaue [1AB Ha anresuro u cmaunBanue. Pacrekanue, koaPuImeHT pacTekanus mo
I'apkuncy.

[IpaBuno ¢a3 Iubbca w gucepcHOCTh. BnusHME KPHUBU3HBI MOBEPXHOCTH
(IucnepcHOCTH) Ha BHYTpPEHHEE JaBiieHUe Tell (BbIBOJA M aHanM3 ypaBHeHus Jlammaca).
Kanunnspusie sBnenus (ypasHenue XKropeHna).

BnusiHue nucnepcHOCTH Ha TEPMOJMHAMMYECKYIO PEAKIMOHHYIO CIIOCOOHOCTh. BhIBOX
YpaBHEHUs KanwuIsIpHOM KoHJeHcanuu KenbBUHAa ©  ero aHanu3. Brusaue
JMCIIEPCHOCTH HA PACTBOPUMOCTh, TeMIEpaTypy (a3oBoro mnepexona M KOHCTAHTY
PaBHOBECHS] XUMUYECKOW peaKIiu.

Metoapl MOMy4YeHMS JUCHEPCHBIX CHUCTEM: JIUCHEPrUPOBAaHUE U KOHJEHCALUs.
VYpaBHenue PeOunaepa mis paboThl qucneprupoBaHusi. AncOpOLMOHHOE NOHMKEHUE
npounoctu (3¢dexr Pebunnepa). Konaencanus ¢usnueckas U XumMuuyeckas. JHEprus
['u606ca obpazoBanus 3apojbiiia HOBOW a3kl MPU TOMOTEHHOW KOHJIEHCAIUH, POJb
IIEPECHIILIECHUS.

Knaccudpukanus wmexanusmoB ajncop6buun. Ilpupona ancopOUMOHHBIX CHI U HUX
ocoOeHHOCTH Tpu (¢u3MUecKkoil ajxcopObuuu. BpIBOA ypaBHEHUS [ DHEPrUu
JUCIIEPCUOHHOTO B3auUMOJICHCTBUSL aroma ajcopbara c¢ ajacopOentoM. HM3orepma,
M30CTepa, U30MUKHA a/IcopOLUu.

MonomornekymsipHas anacopOuus, ¢gopMa H30TepMbl ancopOuuu. YpaBHeHue [ eHpwu.
OcHOBHbIE TI0JI0)KEHUS TeOpuH JIeHrMIopa, BBIBOJ YpaBHEHUS U €ro aHanu3. JIuHeliHas
¢opma ypaBHeHus JleHrmiopa.

Teopust nomumonexysipHoi aacopou bOT: ncxoaHble MOT0KEHUS, BBIBOJ YPABHEHUS
M30TEepMBI U ero aHanm3. JluneitHas ¢opma ypaBHenus bBOT. Onpenenenue yaenbHOU
MOBEPXHOCTH aJICOPOEHTOB, KaTaJIM3aTOPOB U JIp.

KonuuecTBeHHbIE XapaKTEPUCTUKU IOPUCTHIX MAaTEpUAIOB: IMOPUCTOCTb, YJEJIbHAS
IIOBEPXHOCTh, pa3zMmep mnop. llopuctele Tena KOpIyCKyJSpHOW, KPUCTAIIIMYECKOH H
ryouaroil cTpykTypbl, MeToAbl uX noaydeHus. Kmaccuduxanus nop no AyOuHuHy u
TEOpUH aAcOpOIUH.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. Ancopbuus Ha TOpHUCTBIX azacopOeHTax. Teopus KanWUIApHOH KOHJEHCAIMU.
KanmnnsspHo-KOHIEHCAIMOHHBIN rucTepe3nc. Pacdyer W Ha3HAaue€HHWE HMHTETPAIbHOU M
mddepeHnnanbHON KpUBBIX pacpeeieHus o0beMa Iop 1Mo UX pa3Mepam.
[TorenmmanpHass teopust  ancopOumm  [lomssHM.  AACOPOIMOHHBIA — TIOTCHIIHAIL.
XapakrepucTtuueckas KpuBas ajacopOoumu. TemmnepaTypHas HHBApHAHTHOCTh U
ap(HUHHOCTD XapaKTEPUCTHUECKUX KPUBBIX.

OcobeHHoCTH a/1copOLIMK Ha MUKPOIIOPUCTHIX afcopOeHTax. OO00IeHHOe YypaBHEHUE
teopun [youHuHa (Teopusi 00BEMHOTO 3aMOTHEHUSI MUKPOTIOP), YaCTHBIE CIIy4an dTOTO
ypaBHeHus (ypaBHeHue JlyOununa-PagymikeBuua). Pacuer oOmiero o0bema MHKPOIIOp
10 U30TEPME aJICOPOITHH.

Ocob6ennoctu ancopbunu IIAB Ha rpanune paszgena pacTBOp-Bo3AyX. BimsHue
ctpoenus moiekysa [TAB Ha moBepXHOCTHYIO akTHBHOCTH (TpaBmiio TpayOe-/lrokio). 3a-
BUCUMOCTh ITOBEPXHOCTHOTO HaTsDKEHUs OT KoHueHTpauuu [IAB mpu cobmonenun
3akoHa ['eHpu u ypaBHeHus Jlenrmropa. BeiBog ypaBHenus [Innikosckoro.
IToBepxHocTHOE naBieHue anacopOuuoHHoW meHKH ITAB. VYpaBHeHHS COCTOSHUS
JBYMEpHOTO Ta3a Ha IOBEPXHOCTH >KUJIKOCTH (BBIBOJ); pa3iMuYHbIE arperatrHsle
COCTOSIHUSL aJCOPOIMOHHBIX IJICHOK. Beckl JleHrMiopa u ompeneneHue pa3MepoB
Mmouekya [TAB.

HNonoobmenHast ajncopOuusi. [IpuponHble U cuHTeTHYEeCKHEe HOHUTHI. Kiaccuduxanus
MOHHUTOB MO KHUCIOTHO-OCHOBHBIM cBoiWcTBaM. IlonmHas u auHaMuyeckas OOMEHHBIE
emkocTd. KoHCcTaHTa paBHOBECHs] HOHHOTO 0OMEHa, ypaBHeHHe HUKoIbCKOro.

BoiBos1 ypaBHEHUS AJ11 CKOPOCTH OCAXKJIEHUS YaCTHI] B IPAaBUTALIMOHHOM I10JIE. Y CIOBUS
cobmoaenns 3akoHa Ctokca. CelMMEHTALMOHHBIA aHalW3, pacyeT M Ha3HAaYCHUE
KPUBBIX pacrpeaeseHus YacTHl] 10 pa3MepaMm.

ITpupona OpoyHoBckoro nBmxeHus. [loHsATHE W oOmpeneNneHHe CpelHEKBaIPATUYHOTO
CABUra 1O BbIOpAaHHOMY HalpaBJieHHIO. B3auMocBsS3b MeXIy CpeaHEKBaIpaTUYHBIM
caBUroM M KodduuuenToM aupdy3un (BeIBOA 3akoHa DiHIITEeHHA-CMOITYXOBCKOTO).
DKCIepUMEHTaIbHas IPOBEPKA 3aKOHA.

CeaumMeHnTannoHHO-1U( GYy3MOHHOE paBHOBEcHE. BbIBOI ypaBHEHHUs (TUIICOMETPUYECKUI
3aKkoH). Mepa ceAMMEHTAUMOHHOM ycToHuMBocTH. DakTophl, BIAMSIONIME Ha
CEIMMEHTALMOHHYIO YCTONYUBOCTD IUCIIEPCHBIX CUCTEM.

Mexanu3mbl o0pa3zoBaHusl ABoiHOro anekrpuueckoro ciost ([A3C). CootHomeHus
MEXIy DJIEKTPUYECKMM IIOTEHIMAJIOM M IIOBEPXHOCTHBIM HATSKEHUEM  (BBIBOJ
ypaBHeHHH JlumnmMana). DJIeKTpOKaNnuWUIIpHbIE KPHUBBIE UM OIpeesieHue IMapamMeTpoB
H2C.

O6mme mpencraBnenus o teopusix crpoeHust [19C. VYpasuenue Ilyaccona-bompnmana
s nudgysHoin uvactu JAOC um ero pemeHue Juis  ciydas  ciaa®o3apsyKeHHbIX
noBepxHocren. YpasHeHue ['yn-Henmena.

CoBpemennas teopust crpoenust JIOC (teopust Ilrtepna); ponb crneunduyeckoi
aacopOIuu, mepe3apsaka moBepxHoctu. Ilpumepsr ob6pazoanus [IDC. Crpoenue
mutiesuisl (popmyist 13C).

ONEKTPOKMHETHYECKUE SIBICHUSA. OJIEKTPOKMHETHYECKHM TIOTEHUHAld. YpaBHEHHUE
CMOIYyXOBCKOTO JUIsl 3JIEKTpoocMoca U 3iekTpodopes3a. Dp¢hekTsl, HE yUUTHIBACMbIE
ypaBHeHHEM (CMOJyXOBCKOTO (TIOBEpXHOCTHAsI MPOBOAMMOCTH, AJIEKTPOPOPETHUECKOE
TOPMOXKEHHE, PEIaKCAlMOHHBINA 2P PEKT).

JlBa BuAa yCTOWYMBOCTU JUCHEPCHBIX cUCTeM. JInodunbHble U 1MO(OOHBIE CHCTEMBI.
Kpurepuii  nmuopunsHocTH 10 Pebunpepy-lllykuny. TepmoauHamuueckue U
KMHETHYeCcKue (aKkTOpbl arperaTUBHOW YCTOWYMBOCTU AMCIEPCHBIX cucTeM. IIpumepsl
JTMO(QUIBHBIX U THO(POOHBIX TUCTIEPCHBIX CHCTEM.

JInoduneueie nucnepcusle cuctembl. Knaccudukanus u obmas xapakrepuctuka [TAB.
Tepmoaunamuka u Mexanu3M MuneiooopasoBanus. Ctpoenue muteut [IAB B BoHBIX
1 YTJIeBOJOPOIHBIX cpenax. Comodbunuzanus.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

JlnouneHeie AucepcHBIE CUCTEMBL. VICTUHHO pacTBOpuMbIe U KoiiougaHbie [TAB, ux
knaccudukanus. MurennooOpa3oBaHue, CTPOCHHE MHMIICII; METOABl  OMpENeTICHUs
KKM. ®axkropsl, Bnusitomne Ha KKM nonHbix 1 HenoHHbIx [TAB.

JInoobuble nucnepcHble cucTeMbl. PaKTOpPhl arperaTuBHON yCTOMYMBOCTH JTHO(POOHBIX
cucteM. beicTpas u mennenHas koaryiasiusa. Kunetuka xoarymisiuuu no CMoJIyXOBCKOMY
(BeiBO ypaBHeHUs). OmpeneneHue KOHCTAHTHI CKOPOCTH M BPEMEHH TOJOBUHHOMN
KOaryJisiuu. 3aBUCUMOCTb YUCJIA YACTHUILl PA3HOTO MOPsIIKa OT BPEMEHH.

Teopusa JJJIDO. PacknuHuBaroiiee JaBJICHHE U €r0 COCTaBISIONMIME. BhIBoa ypaBHEHHS
JUISL ~ DHEPTruu  BJIEKTPOCTATHUYECKOTrO  OTTAJKUBAaHUSA  TNPU  B3aUMOJACHCTBUU
cmabo3apsHKEHHBIX TOBepXHOCTEeH. [loTeHIManbHbIe KPUBBIE B3aMMOJCUCTBUS YaCTHI]
JUISl arPETaTUBHO YCTOMYMBOM U HEYCTOMUYMBOM TUCIIEPCHBIX CUCTEM.

[Ipupona cun NpUTSIKEHUS U OTTATKUBAHHUS MEXKy YaCTUIIAMH B IUCIIEPCHBIX CHCTEMAX.
BriBog ypaBHEeHMS s 3HEPrud NPUTSDKEHUs Mexay dactunamu (teopus JJ1DO).
Koncranra I'amakepa u ee Qusmueckuil cMbIcil. AHalIW3 3aBUCUMOCTH CYMMapHOMU
SHEPTUU B3aUMOJCIHCTBUS YACTHUI] OT PACCTOSTHUS MEXIY HUMH.

@daxkToppl  arperaTiBHONM  yCTOWYMBOCTH  JIMOGOOHBIX  JUCIEPCHBIX  CUCTEM.
DNEKTPONUTHAS KOATryJSIIus (KOHIEHTPAMOHHAST U HEUTpaTu3allMOHHAs KOATYJISIH).
[IpaBuno Illynene-I'apnu u 3akon J[lepsruna. CrocoObl cTabunmmsaruu Jo()OOHBIX
JUCIIEPCHBIX CUCTEM.

CrpykrypoobOpa3zoBanue B cooTrBeTcTBuM ¢ Teopueil JIJIPO. KoarymnsmnuonHo-
TUKCOTPONIHBIE M  KOHJICHCAlIMOHHO-KPUCTAIUIM3ALMOHHBIE  CTPYKTYpbl. Y CJIOBUS
mepexojia OJHHUX CTPYKTyp B Jnpyrue. Kiaccudukanus IUCTIEPCHBIX CHCTEM T10
pPeOoJIOrnuecKuM (CTPYKTYPHO-MEXaHUUYECKHM) CBOMCTBAM.

HerotoHoBCcKkMe xuakoctu, ypaBHeHHMs Hprotona wm Ilyaseisis. Meroasl n3mepeHus
BSI3KOCTU. YpaBHEHUE ODUMHINTEHHA 75 BSA3KOCTU JUCHEPCHBIX CUCTEM, YCIIOBUS €TO
MIPUMEHEHUS.

Peosmornuecknit  mMeTox  HWCCIENOBaHUS  CTPYKTYp B JHCIEPCHBIX  CHCTEMAX.
Peonornyeckue momenmu wuneanpHBIX Ten (momenu ['yka, Heprotona, Cen-Benana-
Kynona). KpuBble TedeHHS peambHBIX JKUIKOOOPAa3HBIX U TBEPIOOOPA3HBIX
CTPYKTYPUPOBAHHBIX CUCTEM.

MopenupoBaHue peoIOTHUECKUX CBOMCTB Tell, MOJENb U ypaBHeHHe bunrama. Kpusbie
TEUEHHUS M BSI3KOCTU JKHJIKOOOPa3HON M TBEPIOOOpA3HOU CTPYKTYPHUPOBAHHBIX CHCTEM.
[Ton3yuects, mpeesr TEKy4eCTH.

TekeTbl MPOO0JIEMHO-AHATUMTHYECCKUX M (MJIHM) MPAKTHYECKUX Y4eOHO-PodecCHOHATBHBIX

3agav

1.

Baskocte rmunepuna npu 67°C pasna 0,001 Ila-c. KakoBa BenmumHa cpenHero
CMEILEHNs YacTUIbl MHiepo3ois paauycoM 100 mxm B Teuenue 10 ¢, u yeMy paBeH
ko3 puument auddysun 30515 npu s1oit Temneparype? (0,7-107 m; 2,5-107 m%/c)

Bo ckombko pa3 MOBEPXHOCTHAs JHEPrus 3051 cepedpa, HMMEIOLIEr0 YacTHIIbI
KyOuueckoii (opmbl ¢ jumHOM peOpa 2-1077 M, MeHblIe, 4eM y 3018 cepedpa c
YacTHIaMU ¢ JUIMHOM pebpa 8-10° M? B 1 11 BOIBI JMCIEPIUPOBAHO OIHO U TO KE
KOJIMIEeCTBO cepebpa — 1 em’.(2,5 paza)

3anmuIuTe CTPOGHUE MHIEIBI THAPO30Js Opomuaa cepebpa, MOIYYEHHOTO IpH
B3aUMOJICHCTBUHU pa30aBIICHHOTO PacTBOpa a30THOKHUCIOTo cepedpa ¢ m30siTkom KBr.
Kak wM3MEHUTCS CTpOeHHE MHULENIbl, €CId 3TOT THAPO30JIb MOJYYUTh IPH
B3aUMOJICHCTBUH CHIIHLHO paz0aBiieHHOTO pacTBopa KBr ¢ m36sTkom AgNO3.
Paccunraiite C-moTeHuman Juis CycHneH3WMHM KBapua B Bojae. llpu snextpodopese
YaCTHUIBI TIEPEMEINAIOTCA K aHOJY; CMEIIEHHE IPaHuIbl cocTaBuno 5-107* m 3a 180 c;
TpaveHT HampsbkeHust BHemHero mnoias H = 100 B/m;  nuanextpuyeckas
NPOHMIIAEMOCTE CPebl € = 81; oIeKTpHuUecKas KOHCTaHTa £0 = 8,85-107'2 d/m; BAZKOCTH
cpensl 1 =1-107 ITa-c. (38,75 mB)

Onpenenure NOBEPXHOCTHYIO SHepruio (G°) Kanens BOASHOTo TymaHa Maccoii 10 T npu
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

298 K, eciu MOBEpXHOCTHOE HATshHKEHUE BOAbl 72,35-107 JIk/M?, IIIOTHOCTH BOJBI
1,0-10° kr/M*, pamgmyc kamens 2-10° m. (109 [1x)

PaccunTaiite 35eKTpohOpeTHUECKYI0 CKOPOCTh MEePEABIKEHHs YacTHIl 3071 As2S3 1o
cienyromuM naHHbM: { = — 42,3 mB, pacctosaune Mexay annektpogamu 0,4 M, BHETITHIS
pasHocTh ToTeHnuanoB 149 B, Bsaskocte cpemsl 1-107° Tla'c, oTHOcUTenbHAs
IM>JIEKTpHYEcKas mporunaeMocts cpeas 80,1. (1,1-107 m/c)

3omp rHApokcuaa okene3za (3) mosyueH mnpu jgo0aBieHMHM K 85 Ml Kumsmien
JTUCTUIUTUPOBAaHHON BOAbI 15 mit 2% pactBopa FeCl3. Hanummre dhopmyny MULIETITBI
301 Fe(OH)3, yuurtbiBas, uro mpu 0oOpa30BaHWUHU YacTHUI] TUApPOKcHaa xkene3a (3) B
pacTtBope mpucyTcTByioT HoHbl Fe™, CI'. Kak 3apsokens! wactuunl 3074? IIposepbre
npaswio Iynene—l'apau, ecnu mopor koarynsauuu, Bbi3biBaemblii KF, pasen
0,02 momn/m, K2S04 — 3,12-10* mons/n, K3Fe(CN)6 — 2,74-107 mons/1.

Onpenenure >Hepruto 'mb60ca MOBEpXHOCTH 5 T TyMaHa BOJBI, €CIM MOBEPXHOCTHOE
HATSOKEHME Karesb )KUIKOCTU cocTaBuseT 71,96-107° [Ix/m?, a qucnepcHOCTh yactui 60
MKM . TIOTHOCTB BOIBI TipuMuTE paBHoit 0,997 r/em’. (130 JIk)

Jis ruapo3oiis 30J0Ta paccuuTaiiTe BBICOTY, HAa KOTOPOM KOHIIEHTpAlMsl YacTHI]
yMeHbIIUTCS B 2,7 pa3za. Popma yacTull ceprueckas, AUCIEPCHOCTh THIPO30JIs paBHA
10° m',mmoTHOCTE 301m0Ta 19,3 T/CM® IUIOTHOCTH AUCHEPCHMOHHOM cpenbl 1 T/cM’,
temmneparypa 293 K. (43,1 m)

Borunicnute BeNWYMHY 3JIEKTPOKMHETHMYECKOTO TMOTEHIMalla Ha TpaHMIe KBaplEeBOE
CTEKJIO — BOJIHBIA pacTBOp xJopuaa kanus. Eciam B mpouecce 3iaekTpoocMoca ObuH
HONTy4eHbl CIIeAyIOIUe JaHHble: cuma Toka 1 = 4-10™* A, Bpems mepeHoca oObeMa
pactBopa, paBHoro V = 1:10° M’ cocraBmser 12,4 c¢. VienbHas sjeKTpHYecKas
npoBoguMocTh cpeabl & = 1,8:107 Cwm/cM. OTHOCHTENbHAs JUDIIEKTPHYECKAS
NPOHMIIAEMOCTH & = 81, Ba3kocTh cpenpl = 1-107 v ¢/M*(50,6 MB)

Paccuuraiite Bpems, 3a KOTOpoe cepuueckue 4acTUIbl CTeKJIa B BOJE OCEAaroT Ha
paccrosinue 1 oM, eciu aucnepeHocTh yactuil 0,1 MKM™, IJIOTHOCTH AUCTIEPCHOMN (ha3bl
Y JIMCTIEPCHOHHOM Cpebl COOTBETCTBEHHO paBHbI 2,4 1 1,0 r/em’. (131 ¢)

JlirHa BOJIHBI KpacHOTro cBeTa paBHa 760 HM, a cuHero cBeta — 430 HM. B xakoM citydae
WHTEHCUBHOCTh PACCESHHOTO CBeTa OyAeT OoJbIle U BO CKOJIBKO pa3?  (9,75)

Yucno cdepuueckux YacTUI B OINpEJIeJIEHHOM oO0beMe THIPO30Js  30J10Ta,
HaXOJSIIEr0Cs B PABHOBECUHU B MOJIE€ CUJIBI TSHKECTH, paBHO 386. UeMy paBHO 4HUCIO
4yacTUll B cjoe, jexameMm Ha 0,1 MM Bbllle, €CiiM 4acTULBI UMEIOT CPEAHUN paanyc
6,6:10°° cm, Temmeparypa pactBopa 292 K, a motHOCTE 301m0Ta 19,3 r/em®?  (198)
Ocmotnueckoe nasnenue 0,1% pactBopa kayuyka B Oenzone 400 Ila mpu 292 K,
mwI0THOCTH Gen3ona 0,88 r/cm’. UeMy paBHa MOJEKyJISpHAs Macca 9acTHIl Kaydyka?
(5341 r/momnb)

Haiigure BenunuuHy &-moteHuumana kojutouaHslx uactul A(OH)3, eciu mnpu
annekTpodopeze 3a 30 MMH. TrpaHuIa cMecTHiach Ha 5,4 CM. HalpsOKEHHOCTb
snexTpuueckoro mons H = 810> B/M. OtTHOcHTENnbHas —IMAJIEKTPHUECKAS
NpOHULAEMOCTD € = 81, Bsa3KkocTh cpensl 1= 1-107 w-c/M>. (52 mMB)

CwMmenieHe yacTHIIbl, HaxosmIeiics B OpOyHOBCKOM JBHKEHHMU B BO3JyXe B 8 pa3, a B
Bojiopozie B 15 pa3 Gonbiie, ueM B Boje. IlpunsB Bs3kocts Bojasl paBHoU 0,01 Ila-c,
OmpeJIenTe BA3KOCTh Bo3ayxa 1 Bogopoaa (1,56-107%; 4.4-107° a-c)

Omnpenenute MOBEPXHOCTHYIO Hepruio I'mb0ca Kamenb BOJSHOIO TyMaHa Maccoit 5 T
npu 293 K, eciu moBepXHOCTHOE HATS)KEHUE BOJBI paBHO 72,7510 JI/M?, IIIOTHOCTH
Bozbl 0,998 r/cM’, aucnepcrocTs yactur D =50 mxm ' (109 k)

71. Bpraucinnre 3JIKTPOKMHETHYECKUN MOTEHIHA 30JI1 CBHHIIA B METHUJIOBOM CIIHPTE,
ecsin 32 100 muH ypoBeHb pacTBopa nepemectiiics Ha 0,011 cm, a HanpsKEHHOCTH OIS
50 B/m. Bsizkocts 305151 0,00612 mya3, ausnextpuyeckas noctosiHHas cpezst 34. (74 MB)
30/1b PTYTH COCTOUT W3 IapukoB auamerpom 1°10° m. Uemy paBHa cymmapHas
MOBEPXHOCTh M TIIOBEPXHOCTHAs HHEpPrusl 4acTwll, oOpasyromuxcsi u3 1 r pTyTu.
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[TnotHOCT pTyTH 13, 56°10° KI/M°, IOBEpXHOCTHOE HaTsKeHUE pTyTH 0, 475 Thr/m*. (21

Jx)

20. Kakoit o6wem pactBopa Al2(SO4)3 xonuentpamuu 0,01 Mons/n Tpebyercss ans
koarysamuu 107 m° 30ma As203? TMopor koarynsmuu paseH 96-10°° mons/n. (10-10°°

M)

3.2.3. MeToaguyeckre MaTepHasbl, ONpeAe/silOIMe MPOoUeAYPhl OLEHMBAHUSA 3HAHUIA,
YMEHH, HABBIKOB B X0/I¢ IPOMEKYTOYHON aTTeCTAllUH
IIpoueaypa oueHMBaHUs 3HAHUI (TeCT)

IIpennaraemoe KOJUYECTBO 3aJaHUN

20

[TocnenoBaTenbHOCTH BEIOOPKH

Omnpenernena 1o pasnenam

Kputepuu ouenku

- HpaBI/IJ'H:HHﬁ OTBCT HA BOIPOC

«5» ecim npaBuwiIbHO BbINOIHEHO 90-100% TecToBBIX 3aAaHUl
«4» ecin MPaBUIILHO BBINIOJIHEHO 70-89% TecTOBBIX 3a1aHUl
«3» ecn MIPABUJILHO BBINIOJIHEHO 50-69% TecTOBBIX 3aJaHU

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIN O0TBET)

Ka)KIOI0 paszeia

IIpenen AIUTENBHOCTH 10 MuHYT
IIpennaraemoe KOJIMYECTBO 3aJaHUIL 2 Bompoca
[TocnenoBarensHOCTH BBIOOPKH BOnpocoB U3 | CrmydaiHas

Kpurepuu ouenku

- TpeOyeMsblil 00BEM U CTPYKTYpa

- U3NIOXKCHHE MaTeprana 6e3 (pakTHIeCKuX OMMO0K

- JIOTHKA U3JI0KEHUS

- HCIOJIb30BAHUE COOTBETCTBYIOIICH TEPMHUHOIOTHH

- CTHJIb PEYH U KYJIbTypa peun

- OI00P MPUMEPOB MX HAYYHOM JINTEPATYPHI M IPAKTUKU

«5» ecnm ’I‘pC6OBaHI/IH K OTBCTY BBIINOJHCHEI B IIOJJHOM o0BeMe

«4» ecnmm B IICJIOM BBbIIIOJTHCHBI Tpe60BaHI/I$I K OTBCTY, OJHAKO €CTb
HeOOIBIINE HETOYHOCTH B H3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecnu Tpe60BaHI/IH BBITIOJTHEHBI YaCTUYHO — HC BBIACPIKAH 06"beM, €CTh

¢akTueckue  ommOKM, HapymleHa JIOTHKA  H3JIOKCHHUS,
HEJOCTaTOYHO MCIIONB3YETCsl COOTBETCTBYIOIIAS TEPMUHOJIOTUH

IIpouenypa oueHuBaHMSI YMEHU M

NPaKTHYECKUX Y4eOHO-NIPo(ecCHOHAIBHBIX 3a1a4)

HAaBbIKOB (pemeHue HpOﬁ.]IeMHO-aHa.HI/ITI/l‘leCKI/IX H

HpezmaraeMoe KOJIMYCCTBO 3aﬂaHHﬁ

1

IMocnenoBaTenbHOCTH BEIOOPKH

Crnyuaiinas

Kputepuu onenku:

- BBIZICJICHHUEC U IIOHUMAaHHEC HpO6_HeMBI

- yMeHHe 0000111aTh, CONOCTABIIATH PA3IUUHbIE TOYKH 3PESHUSI

- TIOJTHOTA HMCITOJIb30BAHUS HCTOYHHKOB

- HAJIMYKUE aBTOPCKOM MO3ULMU

- COOTBETCTBHE OTBETA MMOCTABICHHOMY BOIIPOCY

- HCIOJB30BaHHE COLMAJIBHOIO OmbiTa, MaTtepuanoB CMU,
CTaTHCTUYECKUX JIAHHBIX

- JIOTHYHOCTb H3JI0KCHUSI

- YMEHHeE cJieNaTh KBAIU(pHUIMPOBAHHBIC BHIBOABI 1 0000IIEHHS C
TOYKH 3PSHUSI PEIIeHHUS POPECCHOHATBHBIX 3a/1a4

- YMEHHE IPHBECTH IIPHMeEp

- OIIOpA Ha TEOPETUYECKHUE TTOJIOKEHUS

- BJIQJICHUE COOTBETCTBYIOIIECH TEPMHHOIOTHEH

«5» ecnn TpeOOBaHMUS K OTBETY BHITIOJIHEHBI B TIOJIHOM 00BbeMe

«4» ecnu B IICJIOM BBbIIIOJIHCHBI Tpe60BaHI/ISI K OTBC€TY, OJHAaKO €CTb
HC6OJ'II)IHI/I6 HETOYHOCTHU B H3JIOKCHHUU HCEKOTOPLIX BOIIPOCOB.
3arpynoasercs B (OpPMYyTHpPOBAaHWM  KBAJH(PHUIMPOBAHHBIX
BBIBOJIOB 1 00001IEH It

«3» ecnn TpeOOBaHMS BBITIOJIHEHBI YACTHYHO — ITBITAETCSI 0O0OCHOBATH CBOIO

TOYKY 3pCHHs, OJHAKO C1abd0 apryMEHTHPYEeT Hay4HbIC
HOJIOKEHHS, IPAKTHYECKH HE CHOCOOEH CaMOCTOSTENIBHO
chopMyIHpOBaTh BHIBOJIBI M 0000IIEHMS, HE BHIUT CBS3b C
po¢eCCHOHATIPHOM eI TETPHOCTRIO
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4. Y4eOHO-MeTOANYECKOe W MAaTepHAJIbHO-TEXHMYeCKOoe olecrneyeHHe JAUCHHUIIMHBI
(Monay.Jist)
4.1. DJIeKTpOHHBIE y4eOHbIe H3IaHUS
1. TaBponckas, lO.}0. Komnouanas xumus: yd4eOHUK U TPAKTUKyM MJis BY30B /
IO. IO. I'aBponckas, B. H. ITak. — Mocksa : U3narensctBo FOpaiir, 2023. — 287 ¢c. —
(Beictiee  ob6pazoBanme). — ISBN 978-5-534-02502-6. — TekcT : 37EKTpOHHBIA //
O6pazoBarenpHast matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511731.
2. Owusnueckas u koutougaHas xumus. B 2 4. Yacte 2. Kommonanas Xumus : y9eOHHUK IS
By30B / B. HO. Kontoxos [u ap.] ; mox penakuueii B. FO. Kontoxona, K. U. TTonoBa. — 2-
e m31., uctp. u gomn. — Mocksa : U3gatensctBo FOpaiit, 2023. — 309 c. — (Bwicmiee
oOpazoBanue). —  ISBN 978-5-534-06720-0. —  TekcT : 9JEKTPOHHBIA  //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515471.
3. Iyxwun, E. [I. Komnounnas xumus : yue6Huk uist By3oB / E. JI. Illykun, A. B. Ilepuos,
E. A. Amenuna. — 7-e usn., ucnp. u gon. — Mocksa : U3parensctBo FOpaint, 2023. —

444 c.— (Breiciee oOpaszoBanue). — ISBN 978-5-534-01191-3. —  Tekcr
anekTpoHHbld  //  OOpasoBarenbHas 1atdopma FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/510736.

4. SxomneBa, A.A. Komnougnas xumus: ydeOHOe mocoOue s BY30B/
A. A. SIxoBneBa. — 2-e u3na., ucnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2023. —
209 c.— (Boicmee oOpazoBanue). — ISBN 978-5-534-05180-3. —  Tekct
anekTpoHHbI  //  OOpasoBarenbHas minatgopma  HOpaiir  [caiitr]. —  URL:

https://urait.ru/bcode/515079.
4.2. DieKTpoOHHBIE 00pa3oBaTebHbIE PeCypChl
1. Dnextponnas 6ubnnoteunas cuctema «IBC IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.
2. DnexktponHo-Oubmmoreunas cucrema ZNANIUM [Dnexkrponnsni pecypc]. — URL:
https://znanium.com/.
3. DOmnektpoHHass OubnuoreyHas cucrema «KOHCYIbTaHT CTyJIeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OumbOmmotexa [DnextpoHHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snexktponHas oubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Wudopmammonnas cucrema «EamHoe OKHO mocTyma K oOpa3oBaTelIbHBIM pecypcamy
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
7. ®enepanbHbI TIEHTP HWHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DNEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemeHHbIe npogdeccuoHa/bHbIe 0a3bl JaHHBIX M HH(OPMALMOHHBIE CIIPABOYHbIEC
CHCTEMBbI
O6yuarommmMcst  obecniedeH J0cTyn (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CHCTEMaM:
1. CnoBapm wu »SHuuKiIonegquu Ha Axagemuke [OnektponHsli pecype]. — URL:
http://dic.academic.ru.
2. Cucrema MH(POPMALMOHHO-TIPaBOBOro obecreueHus: «l apant» [D1eKTpoHHBINA pecypc].
— URL: http://ivo.garant.ru/.
4.4. KoMIJIeKT JIMIEH3HOHHOI0O W CBOOOJHO PacHpoCTPaHAEeMOro IPOrpaMMHOIO
o0ecrnieyeHusl, B TOM YHCJIE€ 0T€4eCTBEHHOT0 IPOU3BOJACTBA
1. JluueH3uoHHOE MporpaMMHOe oOecreueHHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpOTrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npunoxxenuid Apache Open Office, LibreOffice.
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3. IIporpammHoe obecrieueHHEe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IPABOBAs
cuctema «l"apant» (OneKTpoHHBIN nepuoandeckuil cpaBoyHuk «Cucrema 'APAHTY),
oGpasoBatenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAUT» Biblio-online.ru (OBC «lOpaiit»)), >IEKTPOHHO-OHOTHOTEHAs CHCTEMa
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyieHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUYeHUs

Jns peanuzanuu JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Y4YeOHbIE ayJUTOPUU IS
MPOBEJCHUS Y4YeOHBIX 3aHATUH, KOTOpbIE OCHAIEHBl O0OPYIOBaHHMEM M TEXHUYECKUMU
cpeacTBaMu OOy4YeHMs, U TIOMEIICHUS JJISl CaMOCTOSATENIbHOW paboThl 00yJaromuXxcs, KOTOpble
OCHAIICHbl KOMIBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUEHUs K ceTh «MHTepHeT» u
oOecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYI HH(OpMAIMOHHO-00pazoBaTenbHyto cpeny PXTY
uM. JI.1. Menneneesa. JlonmyckaeTcsi 3aMeHa 000PYI0BaHMSI €T0 BUPTYAJTbHBIMU aHAJIOTaMHU.

HaumMeHoBaHMe YUeOHBIX ayAUTOPHI 111 OcHaleHHOCTh YYeOHBIX ayAMTOPHIi /ISl IPOBedeHUSs
NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI M TOMEIeHUH /1J151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTbl 000py1OBaAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00yueHHust
YueOHbIC  ayAuTOpHHM  JUIS  TPOBEACHUS | YucOHAs ayJAuTOpUS YKOMIUICKTOBAaHA CIICIUATN3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAIONICH BCEM YCTAaHOBJICHHBIM HOpMaMm |

TpeOoBaHUAM, 00OPYNOBAaHUEM M TEXHUYECKHUMH CPEICTBAMU
00yueHus (MOOMIBHOES MYJIbTUMEIHITHOE 000PY/TIOBAHHUE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIEHO  KOMIIBIOTEPHOM  TEXHHUKOM  C
BO3MOXKHOCTBIO ~TOAKMIOUeHHs K cetn «UHTepHeT» U
obecriedeHrEM JIOCTYNa B 3JICKTPOHHYI0 HWH(POPMAIMOHHO-
obpazosarenbHyo cpeny PXTY wum. .M. Menneneesa u x
9BC.

* HoMep KOHKPETHOW ayJUTOPUM yKa3aH B MpHKa3e 00 ayJIUTOPHOM (OHIE, PACIUCAHWUU YUYCOHBIX 3aHATHI H
pacnircaHuy IPOMEXYTOYHON aTTECTAIUH.
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