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

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 - -
O6menpodeccronanbHbIC EctecTBeHHO-HayuHas OIIK-1. Cnocoben wn3y4aTh, aHAJIM3UPOBATH,
ITOJITOTOBKA HCTOJIH30BaTh MEXAHW3MBl XUMHYCCKUX PEaKIIHHA,

IPOUCXOAAINX B TEXHOJOTMYCCKUX MpoLecCax U

OKpYyXKaromemM MHUPE, OCHOBBLIBASACH HAa 3HAHUAX O

CTPOCHUMN BEIIECTBA, IIPUPOJIC XUMHYECKOH CBSI3H U

CBOICTBax pa3InYHbIX KJIaCCOB XUMHNYCCKUX

DJICMCHTOB, COC,IIPIHCHPII;'I, BCIICCTB 1 MAaTCPpHATIOB
[IpodeccronanbHbIE - -

1.2. KoMmnereHuum W WHAMKATOPbI HMX JOCTH:KeHHsI, (OPMHUPYeMbIX JHCHUIIMHOM

(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kon unaukaropa
Copep:kaHue HHIAKATOPA KOMIETEHIINT
KOMIIETEHIINH KOMIETEHIIHH
OIIK-1 OIIK-1.1 JleMOHCTpUpYET 3HAHWE MEXaHW3MOB XHMHUYECKUX PEaKIMii, CBOWCTB

Pa3TUYHBIX KIJIACCOB XMMHYECKHX JJIEMEHTOB, COCIMHECHHIA, BEIIECTB H
MaTEPHAJIOB MPH PEHICHUH 33]1a4 MPOPECCHOHAITBHOHN NeATEeIbHOCTH
OIIK-1.2 Permraer crammapTHBIE 33amaun B TPO(ECCHOHANBEHOW ICSTETBHOCTH
ONMPAsICh HA 3HAHUS O CTPOEHUH BELIECTB, MPUPOJIE XUMUUECKOU CBS3HU

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
eab u3ydyenuss IMCUMILIHHBI (MOAYJs) — TPHOOPETEHUE 00YyUYaIOIUMHKCS 0a30BBIX 3HAHUUN B
o0nacT TEPMOAMHAMHUKHN TIOBEPXHOCTHBIX SIBJICHUW U CBOWCTB JUCHEPCHBIX CHCTEM H
MOJIyYEHUE YMEHUIN B YaCTH MCIIOJIb30BAHUS 3TUX 3HAHUU NPU UCCIEJOBAHUU, TPOCKTUPOBAHUU
Y CO3/IaHUU PEATbHBIX CHCTEM, SIBJISIFOIIMXCS B OOJBIIUHCTBE CIIy4aeB TUCTICPCHBIMH.

B pesynbTaTe nzydeHus: AUCIUILUTHHBI (MOIYIIs) 00yUYarOIIHACs TOKEeH
3HATh:

® MpU3HAKU OOBEKTOB KOJUIOMTHOW XUMHUH U UX KJIacCU(DUKAIIHIO;

® OCHOBHBIE TIOHSATHA M COOTHOIICHUS TEPMOJUHAMHUKUA TOBEPXHOCTHBIX SIBIICHUMN
(TepMOaMHAMUKA TMOBEPXHOCTHOTO CJIOS; aJre3vs, CMayuMBaHME M pacTEKaHUeE
KHUJKOCTEH; IUCIEPCHOCTh U TEPMOJMHAMHYECKHE CBOMCTBA TeEJI; aICcOpOIMs Ta3oB U
MapoB, aJIcOpOIIKs U3 PaCTBOPOB);

® OCHOBHBIE TeOpHH (HU3NUECKOH acopOIuy;

OCHOBHBIE€ TMPEACTABICHUS O CTPOCHUHM JIBOMHOTO 3JIEKTPUUYECKOTO CJIOS; MPUPOIY
ANEKTPOKUHETUYECKOT O MOTEHI[MAIa; OCHOBHBIE JIEKTPOKMHETUUECKUE SIBJICHNUS,

® yCIOBUsI TNpPUMEHUMOCTH 3akoHa CTokca; 3akoH OiHIITeHHa — (CMOJyXOBCKOTO,
TUIICOMETpUUYecKoe ypaBHeHue Jlamaca;

e [pUpPOAY CEAUMEHTAUMOHHOM M arperaTMBHONM YCTOWYMBOCTH; OCHOBHBIE CBOWCTBA
pactBopoB [TAB kak nuOQUIBHBIX CHCTEM; OCHOBHBIE mMoJjiokeHHs Teopuu J[JIDO;
MPUYUHBI ¥ OCOOCHHOCTH OBICTPON M MEJICHHON KOAryJsiliuH, KOHIEHTPAMOHHOW U
HEUTpAIM3ALIMOHHOMN KOATYJISINY;

® THNBl CTPYKTYp, BO3HUKAIOUIME B JHUCICPCHBIX CHCTEMaX, NMPUYUHBI M YCJIOBHUS HX
o0Opa3oBaHwMsl; KTacCU(DHUKAINIO TUCIIEPCHBIX CHCTEM TI0 UX PEOJIOTUICCKIM CBOWCTBAM;

YMeTh:

® pacCUMTHIBATh ApaMETPbl, KOTOPBIMHU XAPAKTEPU3YIOT JUCIEPCHOCTB;

® [POBOJAUTH PACUEThl C HCIOJIB30BAHUEM OCHOBHBIX COOTHOIIEHUH TEpMOAMHAMUKU
MMOBEPXHOCTHBIX SIBJICHHIA;

® pAacCUMTHIBATH OCHOBHBIE XapaKTEPUCTUKU MOPUCTOU CTPYKTYPHI;




pacCUMTBHIBaTh  BEIMYMHY  DJIEKTPOKMHETHYECKOTO  IMOTEHLIMajga IO  JaHHBIM
3NIEKTPOOCMOcCa U AIEeKTpodopesa;

paccuuThIBaTh UHTErpaIbHYIO U AU depeHInaIbHY0 KpUBbIE pacipeieleH s YaCTHIL 110
pasMmepam;

paccUuThIBaTh M AHAJIU3MPOBATh IOTCHIMAIBHBIE KPUBBIE IAPHOIO B3aUMOJCUCTBUS
YaCTHIL;

pacCYUTBIBATh U U3MEPATH BA3KOCTh JUCIIEPCHBIX CUCTEM;

BJAaJ1€Th:

NPE/ICTaBICHUSMH O POJIM TOBEPXHOCTHBIX SIBICHUN U JAUCIIEPCHBIX CHCTEM B TEXHUKE U
HPUPOIE;

MCTOAaMHU U3MEPCHUS IMTOBEPXHOCTHOI'O HATAXKCHUA, KPAaCBOI'0O yTIiia,

3HAHHUSAMH O METO/IaX U3MEPEHHUS aJICOPOIMHU U yIeIbHOM MOBEPXHOCTH;

3HAHHUSAMH 00 YCIOBHSX MPUMEHUMOCTH ypaBHeHUs [ expMronbiia — CMOITyXOBCKOTO;
METOZIaMH OIIPEIEIICHHS 3JIEKTPOKHHETHUECKOTO TIOTEHIINAIA;

METOJIOM CEMMEHTAIlMOHHOTO aHAIIN3a;

METOJIaMH OIIPEIeTICHUS] KPUTHYECKOH KOHIIEHTPALMH MHUIIEII000pa30BaHus;

METOJIaMH UCCIICJOBaHHS KHHETUKHU KOAryJIsiHY;

MCTOJaMHU U3MECPCHUA U aHaJIn3a KPHUBBIX TCUCHUS.

2. O0bem, CTPYKTYPA U COlepPKAHME JUCUMILIUHBI (MO1YJIs1)
2.1. O6beM qMCUMILUIUHBI (MOYJIsT)

Buowt yueonoit pabomot Dopmut 00yueHun
Ounasn
Oomasi TpyA0eMKOCThb: 3a4CTHBIC ¢TMHHUIIBI/ YaChI 5/180
KoHTakTHas padora: 96
3aHsATHs JIEKLIMOHHOTO TUIA 32
3aHATUS CEeMUHAPCKOro TUIA 64
KoHcyabTanuu 0
IIpoMes:kyTOUHasl aTTeCTALUS 3a4eT C OIEHKOU
CamocrosiTesqibHas padota (CP) 84

2.2. Tembl (pa3geiibl) OUCHUILIMHBI (MOAYJSA) € YKa3aHMeM OTBEJACHHOIO0 Ha HHUX
KOJIMYeCTBAa 4acoB 1o ¢gopMam 00pa3oBaTeibHOM 1eITeJILHOCTH
Ounasa ¢hopma odyuenusn

Buapbl yueGHoii padoTtsl (B yacax)
Ne | HanmeHoBaHne  TeM Konrakruas padora
3ausTus
n/nm | (pasnesoB) 3aHATHSA CEMHHAPCKOr0 THIIA CP
JIEKIIHOHHOT' 0 THIIA
J Hnble I3 C JIP HNnble
I. [penmer w mpu3HAKU 2 0 0 0 0 0 2
00BEKTOB  KOJIJIOWUIHOM
XVMHHA
2. TepmoauHamuka 4 0 4 0 4 0 12
TOBECPXHOCTHBIX
SIBJICHUI
3. AncopOIroHHBIE 4 0 4 0 4 0 14
paBHOBECHS
4. DIEeKTpUUECKHE 4 0 6 0 6 0 14
SIBIICHUSI Ha
MTOBEPXHOCTSX
5. Kunernueckue 6 0 6 0 6 0 14
CBOMCTBA JIMCHEPCHBIX
CHCTEM
6. ArperaTuBHas 6 0 6 0 6 0 14
YCTOMYUBOCTb u
KOAryJISIUs
JIICTICPCHBIX CUCTEM
7. CtpykTypoobpa3zoBaHue 6 0 6 0 6 0 14




u CTPYKTYpHO-
MeXaHH4ecKue
CBOHCTBAa IHMCHEPCHBIX
CHCTEM

Ilpumeuanus:

JI — nexuum, [13 — npakruueckue 3ansatus, C — cemunapsl, JIP — na6opatopusie padots, CP — camocrosiTensHast

pabora.

2.3. Conep:xkanue JMCHMILIMHBI (MOAYJIsI), CTPYKTYPHMPOBAHHOE MO TeMaM (pa3jeiaM) M

BHJIaM padoT

Conep:kaHue JeKIHOHHOT0 Kypca

HaumeHnoBanue Tem (pa3esioB)

Copep:xaHue JeKIMOHHOIO Kypca

1. | [Ipeamer u mnpu3HAKd OOBEKTOB
KOJJIOUTHON XUMHUH

KomutonzHass Xumusi - HayKa O IIOBEPXHOCTHBIX SIBICHHSAX H
TUCTIEPCHBIX cucTeMax. OCHOBHBIE ITOBEPXHOCTHBIC SIBIICHHS:
aare3us H CMa4YMBaHHC, KarnuJuIIpHOCTb, aacop6u1/m,
AIIEKTPUUYECKIE SBJICHUS Ha TOBEPXHOCTSX U Ip.

OCHOBHBIC TIPU3HAKH IHCIIEPCHBIX CHUCTEM - TETEPOTCHHOCTH H
JIICIIEPCHOCTh; ~ MOBEPXHOCTHAss ~ DHEPIHs;  KOJIWYECTBEHHBIC
XapaKTepUCTHKU JucnepcHocTH. Kilaccmdukanust AncrnepcHbIX
CHCTEM TII0 arperaTHoOMy COCTOSIHUIO JAWCIepcHOH (da3sl u
JMUCTiepcHOHHOM cpenbl. Kiaccudukarus CcBOOOTHOIUCTICPCHBIX
CHUCTEM TI0 pa3MepaM YacTHI U 10 B3aHMMOJACHCTBHIO MEXKIy
JICTIEPCHOHHOW ~ cpefo W jaucnepcHoit  ¢azoit.  Poip
MMOBEPXHOCTHBIX SIBICHWA W AHUCIEPCHBIX CHCTEM B IIPHPOJE,
MIPOMBITIITICHHOCTH M, B YaCTHOCTH, XUMHYECKOHW TEXHOJOTHH.

2. | TepmonnHaMuKka TOBEPXHOCTHBIX
SIBIICHUM

06!!1351 XapaKTCPUCTHKA HOBe[!XHOCTHOﬁ OHEPIrUu. HOBerHOCTHaH
OHCPIrud B 06H1€M YpaBHCHUU 1-ro u 2-ro Hayan TEPMOJANHAMUKU.

[ToBepxHOCTHOE HATsHKEHUE Kak Mepa sHepruu [ uboca mexdazHoi
MOBEPXHOCTH. [lOBEpXHOCTHOE HATSHKEHHE - XapaKTepHCTHKA
MPUPOJIBI CONPHUKAcAOIUXCs (a3 U UX B3auMoeicTBust. CBONWCTBa
MMOBEPXHOCTEH JKUIAKUX W TBEPABIX Tell. YpaBHeHwme | nOOca-
'enbMronbua uist BHyTpEHHEH YAENIbHON MOBEPXHOCTHON SHEPruu
(TTOJTHO¥ TTOBEPXHOCTHOM SHEPTUH). 3aBUCUMOCTh SHEPTETHIECKUX
rapamMeTpoB  IOBEPXHOCTH  OT  Temmeparypbl.  IIpoueccsr
CaMOIIPOU3BOJIBHOIO YMEHBIICHHS TIOBEPXHOCTHOM SHEPTHU.
AzncopOuus W moBepxHOCTHOe HaTsbkeHue. CBsi3b  BEJIMYHMHBI
ajcopOMM ¢ TapaMeTpaMu CHUCTEMbI: W30TepMa, M30IHMKHA |
nu3zocrepa ajcopouuy. Meron n30BITKOB I'n66ca.
OyHIaMEHTAIBHOE a7IcOpOIIMOHHOE ypaBHEHHE I'n66ca.
I'u66coBckas agcopOrus. YacTHOe BRIpakeHHE ypaBHEeHUs [ noOca.
IToBepXHOCTHO-aKTUBHBIE ¥ TOBEPXHOCTHO-MHAKTHBHBIC BEIIECTBA.
Anresus, cMauyvMBaHWe ¥ pacTeKaHWe OHKUIKOCTeW. Anresust H
kores3ust. [Ipupoaa cun Mexx(daszHOTo B3auMOAEHCTBUS. YpaBHEHHE
Hronpe s pabots! aaresun. CMayuBaHUE W KPaeBOH yroj. 3akoH
IOnra. Ces3p paboThl aare3sud C KpaeBbIM YIJIOM (ypaBHEHHE
Mionpe-tOnra). Jlmopuneaeile u  1aH0(GOOHBIE MTOBEPXHOCTH.
Mertoap! ompezaeneHus KpaeBbIX YIJIOB. BiusHue moBepXHOCTHO-
aktuBHBIX BemectB (ITAB) ©Ha cmaumBanme. Pacrexanwe
xkunkocterd. Kosddumument pactexkanms mo [apkuncy. Oddexr
Mapanronu. MexdaszHoe HaTsSDKEHHE Ha MPaHUIE MEXY B3aUMHO-
HACBIIICHHBIMH JXHJIKOCTSIMU U TpaBuio AHToHOBa. [IpakTHdeckoe
3HAUEHHE aJIre3UH, CMAUUBAHUS U PACTEKAHMSI.

JlucnepcHOCTh U TepMOIMHAMUYECKHEe cBoiicTRa Tea. [IpaBuio ¢a3
I'mb66ca n gucnepcHOCTh. BimsiHMe KpHBM3HBI MOBEPXHOCTH HA
BHYTpeHHee JaBiieHue Ten (ypaBHeHue Jlammaca). IloBepxHocTHAs
sHepruss U paBHOBecHble (opmbl Ten. Ilpumanun I['m66ca-Kropn.
3akoH Bynega. Kammmmsipasie senenus (ypaBHenne JKropeHa), ux
poibp B IpUpONE M TEXHOJOTMH. MeToasl  OmnpeaeneHus
MOBEPXHOCTHOTO HATSDKEHHUS. 3aBHCHMOCTh TEPMOJMHAMHYECKOH
PEaKIMOHHON  CIIOCOOHOCTH OT  JIUCIEPCHOCTH. Y paBHEHUE
KenbBuna. BiusHue TUCIepCHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY
paBHOBECHS] XMMHUYECKOH peakiiy, TeMmImeparypy  (a3oBoro
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nepexona.

IlonyyeHre JUCHEPCHBIX CUCTEM. MeTonbl IUCHEPrupOBaHUs.
VYpaBHenne  PeOmnmepa  ams  paboTel  OUCHEPTUPOBAHUSL.
AncopOmonHoe ToHIKeHHe mpoyHocTH (dddext Pebmumepa).
l'omorenHass u rereporeHHasi KoHZIeHcauus. MeractabuibHOe
cocrosiane. DHeprus ['mboca oOpa3zoBaHust 3apoabliia HOBOH (asbl,
KPUTHUUYECKHH paauyc 3apoablima. J[Be cramumn oOpa3zoBaHHus HOBOW
¢da3pl.  CBs3bp  KMHETHMKM oOpa3oBaHWsl HOBOM (a3l €
MepechIlieHueM. YTPaBJICHUE IUCIIEPCHOCTHIO MPU TOMOTEHHOMH
KOHJeHcauuu. [IpuMepsl  TMOJy4eHHS  JUCIEPCHBIX  CHCTEM
METoJIaMH (pU3HIECKON M XMMHUECKOH KOHCHCAINH.

AncopOIoHHbIE paBHOBECHUS

Knaccudukarnms mexann3MoB agcopouunu (prsmdaeckast ancopOrs,
xemocopOIst ¥ HOHOOOMeHHas  ajcopOmus).  I[Ipupona
a71copOIMOHHBIX cuil. OCOOEHHOCTH COCTaBISIOIINX cuil BaH-nep-
Baanbca (OpueHTalMOHHBIX, MHAYKIMOHHBIX U JUCIIEPCHOHHBIX)
npu  ajcopOuuu. YpaBHeHHWE Ui TMOTEHIWAIBHOM JHEPruu
B3aMMOJIEHCTBHS aToMa (MOJIEKYJIBI) C IOBEPXHOCTHIO TENA.
AzncopOnus ra3oB W HapoB HAa OJHOPONHOW MOBEPXHOCTH. 3aKOH
lenpu. VYpaBHeHHE H30TEPMBI MOHOMOJICKYIIPHOHN ancopOIumn
Jlerrmiopa u ero arnanmu3. OnpeneneHne KOHCTAHT 3TOTO YPaBHEHUS
(uueiinass  Qgopma  ypaBHeHuss  Jlenrmiopa).  YpaBHeHHE
Opeiinanuxa. Teopust momMMoNeKyIIpHOH ancopounu bpyHayspa,
OmmMmeta, Temnepa (BOT), ypaBHEHHE H30TEpMbI aICOPOILIUHU, €ro
ananus. Jluneitnas gopma ypaBaenus BOT u pacyer ero KOHCTaHT.
Omnpenenenne yaensHON TOBEpXHOCTH MeTogoM BOT.

AzncopOnms ra3oB W TApOB HAa TOPHCTBIX MaTepuaax.
KomndecTBeHHBIE — XapaKTEPUCTHUKH  TOPUCTHIX  MaTEPHAIIOB.
[opucteie Tema KOPITyCKYJSIPHOH, KPUCTAIUIMYECKOH M TyO9aToid
CTPYKTYpPBI, METOIbl MX moiyueHus. Kiaccuduxamus mnop mno
JlyOuHMHY U ee B3aMMOCBSI3b C TEOPHSIMHU aJICOPOLIUH.

Teopus KanuJUISIpHOM KOHJCHCALIUH. Kanunnsipro-
KOHJICHCALIUOHHBIA ~ rucrepe3uc. PacueT  MHTErpaJlbHOM U
mudepeHaIbHOl  KPUBBIX pacmpefelieHus o0beMa Iop 110
pa3mepam.

OcobeHHOCTH  amcopOIUM  HAa MHKPOIIOPUCTHIX —MaTepHaax.
[orenmmansras Teopust [lomsHu. ANCOPOIMOHHBIA TOTEHIIHAI.
XapakTtepucruueckass — KpuBas  aacopbuuu.  TemmepaTypHas
WHBApUAHTHOCTE W aQPHUHHOCTh XapaKTCPUCTHUCCKUX KPUBBIX.
O6o6meHHoe  ypaBHeHue Teopud  JlyOmHMHA — 0OBEMHOTrO
3allOJIHEHHMs] MHUKpOIOp, YAacTHBIE CIIyyaW OSTOr0 ypaBHEHHMs
(ypaBuenue /lyomrmnHa-PanymikeBnda). AncopOmus ra3oB U MapoB
B XMMHUYECKOM TEXHOJOTHH.

AncopOnms _ MOBEpXHOCTHO-aKTHUBHBIX __ BEIICCTB.  BiusHme
cTpoeHus Monekyn [TAB Ha TOBepXHOCTHYIO aKTUBHOCTb, ITPABHIIO
Hrwoxkno-Tpaybe. 3aBUCHMOCTH TMOBEPXHOCTHOTO HATSXKCHHS OT
COCTaBa pacTBOpa IpU COOJIONCHUH 3aKoHAa ['eHpH M ypaBHEHHUS
Jlenrmiopa. VYpaBHeHue IIIMIIKOBCKOro. YpaBHEHUS COCTOSIHUS
ra3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOLMOHHBIX) MJICHOK. THIIBI
MTOBEPXHOCTHBIX IUICHOK W OIIPENIEIeHNE UX XapaKTEepUCTHK. Becsr
Jlenrmiopa. ®DakTopbl, ONpEAENAIONINE arperaTHoe COCTOSTHUE
a7CcOpOIIMOHHBIX IJICHOK. Onpenencare CTPOCHUS
a7ICOPOLIMOHHOTO CJI0s 1 pa3MepoB MoJieky [TAB.

DNeKTpUUecKue SIBIICHUS
MOBEPXHOCTSX

Ha

JBoiinoii snektpuueckuii cinoit (IDC), MexaHu3Mbl 00pa30BaHUs
J3C. CooTHomeHUS MEXAYy 3JIEKTPUUYECKUM IMOTEHLUAJIOM U
MTOBEPXHOCTHBIM HaTsDKCHUEM (ypaBHEHUS Jlunnmana).
DNeKTpOKaNWUIIPHbIE KPUBBIE M ompeneneHue napametpos [12C
10 3TUM KPHBBIM.

Ob6mme npencrasnenus o reopusix crpoerns A9C. Teopus I'yn —
Yenvena. VYpaeaenue Ilyaccona-bomprmana s muddys3HOM
gactu JIOC m ero pemenune. Tommmua aud¢ys3HOro cios u
BIIMSHHE Ha Hee PaziIM4HBIX (PaKkTOpoB. J[BOWHON anekTpryecKuit
cnoil no teopuu IlltepHa, nmepesapsiika nmoBepxHoctu. Ilpumepsr
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obpazoanus JIOC. MuIiemibl 1 UX CTPOCHHE.

Yetsipe BUJA DJIEKTPOKMHETHYECKUX SIBJICHUI.
DJIEeKTPOKMHETHYECKUI TIOTEHIMAN 1 BIMSHNAC Ha HETO PA3IMYHbBIX
¢akTopoB.  YpaHenue [ 'enpmronpia-CMOTYXOBCKOTO — JUIS
CKOpPOCTH TlepeHoca NpH D3JEKTPOOCMOcE U dleKTpodopese.
D¢ dexThl, HE y4YNTHIBAEMBIC 3THM YypaBHEHHEM (IIOBEPXHOCTHAs
MPOBOAUMOCTb, anekTpodopeTniecKoe TOPMOJKEHHE,
penakcaroHHbIii  3ddekt).  [IpakTHueckoe  HMCMOIH30BAHUE
IEKTPOKUHETHUECKHX SIBICHUH.

Kunernueckue CBOMCTBA

JAUCIICPCHBIX CUCTEM

OCHOBBI  CEIMMEHTAllMOHHOTO  aHanmu3a. CB3b  CKOpPOCTH
OCaK/ICHUS YACTHUI[ C UX Pa3MepoOM. Y CIOBHUS COONIOACHUS 3aKOHA
Crokca. CeqMEHTAI[MOHHBIA aHAINU3 MOJHIUCICPCHBIX CHCTEM.
KpuBast cenumenranuu. KpuBble pacrpeqesieHus 4YacTHI[ [0
pamgmycaM. DKCIEPHUMEHTAFHBIC METOIBI B CEIUMCHTAI[HOHHOM
aHause.

MonekysIpHO-KHHETUYECKas: PUPOaa OPOYHOBCKOTO JBMXKCHHUSL.
CBs3b  MEKAY CPEOHEKBaJAPATUYHBIM  CABHUIOM  YacTUI] H
ko3 dunmentom auddys3nn (3akoH DHHIMTEHHA-CMOITyXOBCKOTO).

OKclepUMeHTaIbHAs IIPOBEPKa 3aKOHA OliHIITeHa-
CmMmomyxoBckoro. CiieACTBHS U3 TEOPUH OPOYHOBCKOTO JBIKCHUSI.
CeIMMEeHTAIIMOHHO-TU(PPY3UOHHOE paBHOBeCHE,

FI/IHCOMeTpI/I‘IGCKI/Iﬁ 3aKOH. CGI[I/IMCHTEIHI/IOHHM YCTOﬁQHBOCTL
JUCIICPCHBIX CUCTEM.

ArperaTuBHasg  yCTOHYHBOCTH
KOaryJsius JACIEPCHBIX CUCTEM

u

OOmme  BOMPOCHI  YCTOHYMBOCTH  JUCHEPCHBIX  CHCTEM.
CeanMeHTaNIMOHHAs W arperaTHBHAs YCTOWYMBOCTH CHCTEM.
Jlmopuneaeie W IMOGOOHBIE CHUCTEMBL:  CaMOIPOHM3BOJIBHOE
o0Opa3zoBaHNe OJHMX M HEOOXOIUMOCTh CTaOWIM3AlMU JAPYTHUX.
Kpurepwuii mmodumsHOCTH cucteM 1o Peounnepy-1lykuny.
JlnoduipHele aucnepcHble cucteMbl. Kiaccmduxamust u obmias
XapaKTepUCTUKa MTOBEPXHOCTHO-aKTUBHBIX BEIIIECTB.
TepMmoauHaMuKa W MEXaHM3M MHUIleIIoo0pazoBanus. CTpoeHue
muremt [TAB. Comobminzaiius. OCHOBHBIC (haKTOPBI, BIUSIOIINE
Ha KPUTHYECKYIO KOHIeHTpanuio mmiemioodpasoBanus (KKM).
Mertonel onpenenenus KKM. IIpumenenue [TAB.

JlnodoOusie mucnepcHble cucTeMbl. @DakTOpbl yCTOWYHBOCTH
nnoQoOHBIX cHcTeM. bbIcTpass W MeIJIeHHas KOaryJsisiusl.
Kunetuka koarymsmuun mo  CmomyxoBckomy.  OmnpeseneHue
CKOpPOCTH M BpPEMEHM IOJOBUHHON KOAryJslMU. 3aBUCHUMOCTb
YHcIIa YacTHUI] pa3HOTO TOPSIIKA OT BPEMEHH.

OcHoBHBIE mONIOKeHHsT Teopun [lepsruna, Jlanmay, @epses,
OsepOeka (AJIDPO). PacknmamBaromee HaBleHHE W €rO
COCTABIISIIOLINE. DHEPTHSA EKTPOCTATHUECKOTO OTTAIKUBAHUS TIPH
B3aUMOJICHCTBUM  c1a003apsHKEHHBIX MNoBepxHocTed. Cuilel
sHepruss npurTskeHus. OOmee ypaBHeHME JUIL  DHEPIHH
B3aMMOJICHICTBUS JTUCHEPCHBIX vacTull. lloTeHuuanbHbIe KpUBBIE
B3aUMO/ICHCTBUS YacTHIl B HOHOCTAOMIIN3UPOBAHHBIX JUCIIEPCHBIX
cucreMax. lloTeHnumanpHBIE Oapbep H €ro 3aBUCUMOCTH OT
tonuuubl quddysHoro cnost. Koarynsius B IEpBOM M BTOPOM
MHHUMyMax.  He#TpanmsamuoHHas W KOHIIEHTpaIHMOHHAs
koarymsamus. Ilopor Owictpoit koarymsmuu. IlpaBmmo Ilymbire-
lapau. 3axon /[lepsruna. CraOuimusanusi TUCIIEPCHBIX CHCTEM
BEICOKOMOUIEKYIsIpHEIME coeanHeHnsMu (BMC) u TTAB. Metonsr
OYKMCTKH TNPOMBIIUICHHBIX M OBITOBBIX CTOKOB, OCHOBAaHHBIE Ha
U3MEHEHUU arperaTMBHOM M CEIMMEHTAllMOHHON YCTOWYMBOCTH
JIUCTIEPCHBIX CHCTEM.

CrpykTypoobOpa3oBaHue
CTPYKTYpPHO-MEXaHHIECKHE
CBOCTBA IUCTICPCHBIX CHCTEM

Turel CTPyKTyp, OOpasyloUIMXCs B arperaTMBHO-YCTOHYMBBIX U
arperaTUBHO-HEYCTOMYUBBIX JUCIIEPCHBIX CUCTEMAX.
JKuaKOKpUCTAIIINYECKOE  COCTOSHUE — arperaTMBHO-YCTONYMBBIX
JIUCTIEPCHBIX CHCTEM.

BosnnkHOBEeHHE ~ OOBEMHBIX ~ CTPYKTYp B arperaTuBHO-
HEYCTOWYIMBBIX (1o oOHBIX) JIUCTIEPCHBIX cUCTEeMax.
B3auMocBsI3p  Me¥kAy  BHJAOM  TOTEHIMAIBHOM  KpHBOIl




B3amMojieiicTBus  dactury (mo Tteopun JIJIDPO) wm  THmOM
BO3HUKAIOMIUX  CTPYKTYp. KoaryssiuoHHO-TUKCOTPONHBIE U
KOH/ICHCAIIMOHHO-KPUCTAIUTU3AMOHHbIE  CTPYKTYyphl.  [lepexon

OHUX CTPYKTyp B J1pyrue. Teopus CTpyKTypooOpa3oBaHHS
(pu3uKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJIYyYCHHs HOBBIX
MaTepHajoB.

Peonoruueckuii MeTOJ UCCIEAOBAHUSA JUCIIEPCHBIX
OCHOBHBIE  TIOHSATHS U HJCalbHBIC  3aKOHBI
MopenvpoBanue  peoJIOTMYECKUX  CBOMCTB  Tell.
Makcsenna, moaeas Kensuna-®oiirra, Moaeas bunrama.
Krnaccudukamms  AuCHEpCcHBIX ~ CHCTEM IO CTPYKTYPHO-
MEXaHUYECKUM CBOWCTBaM. HBIOTOHOBCKHME M HEHBIOTOHOBCKHE
)kuakocTd. [lceBgomnacTuueckue M AWUIATAHTHBIE JKUAKOCTH U
TBepAoOOpasHble  Tena.  Bs3KOCTh  KHUAKUX  arperaTHBHO
YCTOMUMBBIX AMCHEPCHBIX CHCTEM. YpaBHEHHUs OHHIITelHa,
ITaynunrepa, Mapka-Kyna-Xaysunka. Peonorudeckue cBoiicTBa
CTPYKTYPHUPOBAHHBIX KHIKO0OPa3HBIX M TBEPAOOOPA3HBIX CUCTEM.

CHCTEM.
peoJiorumu.
Mogenb

CojaeprxaHue 3aHATHI CEMHHAPCKOI0 THIIA

I‘D‘i HaumenoBaHnue Tem (pa3jeJioB) Tun Conep:xanue 3aHATHI CEMMHAPCKOTO THUNIA

1. | TepmoguHamuka  moBepxHOocTHBRIX | [I3, | 1. MHccnemoBanue BIMSHHUS —TOBEPXHOCTHO-aKTHBHBIX
SIBJICHUH JIP BEILIECTB HA CMAYMBAHUE U I €3HI0.

2. UccrenoBanue BIusHAA cTpoeHUsT MoJiekyn [IAB Ha nx
MOBEPXHOCTHYIO aKTUBHOCTb. OmnpenerneHue napaMerpoB
aJCOPOIIMOHHOTO CJIOSI.

2. | AncopOurOHHBIE PaBHOBECHS I13, | 3. Uzyuenue ancop6buuu [TAB u3 pacTBopoB Ha TBepAOM

JIP | aacopbente. OnpeaeneHue yaeabHON MTOBEPXHOCTH.
4. XpomaTtorpapuueckoe pas3ieiIeHHe CMeCH HOHOB C
MTOMOIIIEI0 HOHOOOMEHHBIX CMOJI.
5. Paznienenue cmecu mojiMepa U MUHEpPAIbHON COJH U
oTIpe/ieIeHue MOJICKYJIIPHON MacChl IMMOJIMMEPOB METOIOM
rellb-XpOMaTOrpag .

3. | Dnexrpuueckue SIBJICHUS Ha | II3, | 6. Onekrpodopernyeckoe olnpeneneHue
TIOBEPXHOCTAX JIP 3JIEKTPOKUHETHYECKOTO TTOTEHIMAA.

7. OmnpeneneHrne H309JEKTPUUECKON TOUKH THIPOKCHIIA
JKelle3a METOJIOM AIeKTpodopesa.

4. | Kunetmueckue cpoiicta | II3, | 8. JlucmepcHOHHBI aHaTW3  IOPOIIKOB  METOAOM
JTUCTICPCHBIX CUCTEM JIP | ceauMeHTaIU B IPAaBUTAIIMOHHOM ITOJIC.

9. OmpeneneHre pasMEpOB YaCTUL TUCHEPCHBIX CUCTEM
TypOUIUMETPHUYCCKHUM METOIOM.

5. | ArperatuBHast  ycroiuuBocTh u | [I3, 10. HccnenoBanue MUIENIOO0pa30BaHUS B pacTBOpax
KOaryJsinus IUCIEPCHBIX CUCTEM JIP ITAB.

11. CunTe3 ruapo30is THAPOKCHIA XKele3a, H3ydeHHE ero
KOAryJISINH U CTa0MITH3aIHY.

6. | CrpykrypooOpa3zoBanue u| I3, | 12. HccnemoBanue  BSA3KOCTH  CTPYKTYPHPOBAHHOU
CTPYKTYPHO-MEXaHUYCCKUE JIP | *UIKOCTH C IOMOIIBIO KAMUJUISIPHOTO BUCKO3UMETPA.
CBOICTBa TUCIIEPCHBIX CUCTEM 13. HccnenoBanue PEOIOTHYECKUX CBOICTB

HEHBIOTOHOBCKHX JKUAKOCTEH C IMOMOIILI0 POTAIIMOHHOTO
BHCKO3MMETpA.
Coaepikanue caMOCTOATEIbHOI padoThI
13?[ HaumenoBanue Tem (pa3aesnon) Copaep:xaHue caMOCTOATEIbHOH padoThI
1. | [Ipeamer m mnpusHaku o00BekTOB | [IOBTOpEeHNME NIEKIIMOHHOTO MaTepHuaia
KOJJIOUTHON XUMHUH
2. | TepmomuHaMuKa TOBEPXHOCTHHIX | [lOBTOpeHHME ~ JIGKIMOHHOTO  MaTepuana.  [loaroroBka K
SIBIICHHIA 712a00paTOPHEIM PaboTaM M MPAKTHICCKUM 3aHSITHIM
3. | AncopOunoHHbIC paBHOBECHUS [ToBTOpeHue  JeKUMOHHOTO  Marepuana.  IloaroroBka K
J1a00paTOPHBIM PabOTaM ¥ MPAKTUYCCKUM 3aHSITHIM
4. | DnexTpudeckue SIBIICHUS Ha | [loBTOpeHMe  JEKIMOHHOTO  Marepuama.  lloArotoBka K
MTOBEPXHOCTSX mabopaTOpHEIM paboTaM M MPAKTHIECKUM 3aHITHIM
5. | Kunernueckue cBoiictBa | IloBTOpeHHe  JIGKLIMOHHOTO Marepuaia. ITogroroBka K




JIUCTIEPCHBIX CHCTEM sabopaTOpHEIM paboTaM M MPAKTUIECKUM 3aHITHIM
6. | ArperatuBHas ycroiumBocTh M | [loBTOpeHme  yekumoHHOro — Martepmana.  [loaroroBka K

KOATyJISALHsI IUCIEPCHBIX CHCTEM 71a00paTOpPHBIM paboTaM M MPAKTHYECKUM 3aHATHIM
7. | Crpykrypoobpa3oBanue n | [loBroperne  nekumoHHOro  Marepuana.  IloarotoBka K
CTPYKTYPHO-MEXaHUYECKUe 1ab0paToOpHBIM paboTaM U MPAKTUUECKUM 3aHATHIM

CBOICTBa JUCIICPCHBIX CUCTEM
3. OuneHOYHbIE MATEepPHAJBI JJsl TNPOBEeJIeHUS] TEKYHIero KOHTPOJsl YCINeBAeMOCTH W
NMPOMEKYTOYHOM aTTecTAlMU 00yYAKOIIMXCS M0 UCHUIIMHE (MOLYJII0)
[To gucrunnuHe (MOIYINIO) MPETyCMOTPEHBI CIENYIOME BUJIBI KOHTPOJS KauecTBa

OCBOEGHHUSI:

® TEKYIIH KOHTPOJIb YCIEBAEMOCTH;

® [IPOMEXYTOYHAS aTTECTALUs O0YUarOIUXCs 0 AUCHUIUINHE (MOIYJIIO).
3.1. OneHoyHble MaTepHAJ bl JIS NPOBeJeHHUs] TeKylledl arrecTalMd IO JUCUMILIHHE

(MmoayJio)
Ne | Kontposupyemblie TeMbl (pa3aeJibl) HaumeHoBaHHe OLIEHOYHOI'O CPeICTBA
n/n
1. | IIpeamer u npu3HaKH 0OBEKTOB KOJUIOMIHOW XUMHUHI Keticwl. KonTponpsHnas padora
2. | TepmonnHaMuKa MOBEPXHOCTHBIX SIBICHUI Keticrr. KonTponsHas padora
3. | AncopOuoHHbBIE paBHOBECHUS Keticel. KonTposbhas pabora
4. | DnexTpuUecKue sIBICHHS Ha MTOBEPXHOCTAX Keticwl. KonTponpHas padora
5. | Kunernueckue cBOMCTBAa UCHEPCHBIX CUCTEM Keticwr. KonTponeHas padora
6. | ArperatuBHasi YCTOHYMBOCTb M Koaryisiuus juctepcHbix | Kelicsl. KontponbsHas pabora
CUCTEM
7. | CtpyktypooOpa3oBanre ©  CTpyKTypHO-Mexanudeckue | Keticel. KonTponsHas padora
CBOMCTBA IUCIEPCHBIX CUCTEM

3.1.1 TunoBbie KOHTPOJIbHBIE 3aJaHUS MU WHbIe MaTepHAaJIbl, HEOOX0AMMbIe I OLeHKH
3HAHM, YMeHM i, HABBIKOB M (WJIH) ONBITA IeATEJbHOCTH B MpPoLecce TEKYLIEero KOHTPOJIs
ycneBaeMoCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 32 JaHHbIMHU YCJIOBUSIMH)

1. A>po30mb PTYTH CKOHAEHCUPOBAICA B BHMAE OOJBHION Kamm 00BEMOM 3,5 cM’.
Omnpenenure, HACKOJIBKO YMEHBIINIACH IOBEPXHOCTHAS SHEPTUSI PTYTH, TUCTIEPCHOCTD
asposoist coctapnsia 10 Mkm™'. TIOBEPXHOCTHOE HATSHKEHUE PTYTH HPUMUTE PABHBIM
0,475 JIx/M% (99,75 1x)

2. PaccuuraiiTe paaumyc 4YacTHI[ THUIAPO30JSI 30JI0Ta, €CIAM TI0CI€ YCTAHOBJICHUS
ceMMeHTamoHHO-1udpy3rnonHoro pasHoBecust npu 293 K Ha BwIcOTe /7 =8,56 cm
KOHIIEHTPAIUs YacTUIl M3MeHunach B 2,5 pas. Ilmotmocts 30mota p = 19,3 r/em’,
miotHOCTE Boasl pO =1,0 r/em’. (3,9-107° m)

3. Jlna wactuusl paguycoMm 27-107 ¢cM BenM4mMHa CPEIHEr0 CMENIEHHs cocTapiseT 1-10°
‘cM. Kakoe cMemenne OyaeT MMeTh 4acTHIa paguycoM B 52-107 cM, Haxoxsdmascs B
TOI K€ cpejie ¥ npH Toii e Temmeparype? (0,7-107° m)

4. PaccuurtaiiTe SJIEKTPOKMHETUYECKUI TMOTEHIIMAN YacTHI] OEHTOHWTOBOW TIWHBI IO
pesyabTataM 3JeKTpodope3a TMpH CIEAYIOUMX YCIOBUSX: PACCTOSHUE MEXKIY
anekTponamu 25 cm, HanpsbkeHue 100 B, 3a 15 MuH yacTuisl nepeMeniarorcst Ha 6 MM K
aHOZly, OTHOCHUTEJIbHAs UAJIEKTpUYecKas MpoHMUIIaeMocTh cpenbl 78,2 (mpu 298 K),
BA3KOCTH cpeanl 8,94-10% ITa-c. (21 mB)

5. Tlpenmnomaraercs, 4TO HW30TepMa aaCOPOLMH OMHCHIBAETCS ypaBHeHHeM JIeHrmropa.
(0,51 am?)

6. Jlna xoarymsmum 10-10° m® 30ma Agl tpebyercs 0,45-10° M pactsopa Ba(NO3)2.
Konuentpauus snexrponura pasHa 0,05 kmons/m’. Haiimure mopor Koaryssauu 3071s.
(2,15-107 kmonb/m*)
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11.
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19.

20.

BblunicnuTe BENMMYMHY CPEIHETO CMELIEHUs 4YacTUlpl ruiaposois Ag 3a 10 c, ecnu
pamuyc gactunsl 5-10°° cm, Baskocts cpemsl 0,01 myas u Temmeparypa 20°C. Kakos
ko3 purment auddysun yactuil B 57oM rujgposoie? (9,26-10°° m; 4,29-10°" m*/c)

Jna ruaposonsa Al203 paccuurtaiiTe BBICOTY, Ha KOTOPOM KOHIEHTpALUs YacTHII
yMeHbIuTes B 2,7 pasa. JlucrepcHocTs (assl ruapo3osis cocrasiser 10° M, mioTHOCTh
AI203 4 T/cM’, TIOTHOCTH JUCHEPCHMOHHOM cpexsl 1 r/cm’, Temmepatypa 293K.
Yacruus! chepuueckue. (1,2 m)

Omnpenenure MOBEpXHOCTHOE HaTsbKeHUe O6enszona npu 293, 313 u 343 K. [Ipumure, yto
MIOJTHAsI TIOBEPXHOCTHAS YHEPTUS HE 3aBUCUT OT TEMIIepaTypbl U 11 6eH3ouia paBHa 61,9
mJlx/M?. TeMnepaTypHbii KO3(Q(UIMERT IS TOBEPXHOCTHOTO HATsHKEHHs paBeH — 0,13
mJbx/(M*K). (23,8-107;21,2:107° 1 17,3-107° Tx/m*)

Yactuupsl aspocuia Si02 B BonHOI cpene npu pH = 6,2 UMEIOT 37eKTPOKUHETUYECKUIT
noreHnyan, paBHeli —34,7-10° B. Ha kakoe pacCTOSHHE U K KaKOMY DIEKTPOIY
cMmecTsATcs yacTuilbl 3a 30 MUH, eciu HampsbKeHne B mpudope s dnmektpodopesa 110
B, paccrosiHme Mexay OdneKTpoAaMu 25 €M, OTHOCHUTENbHAs JUAJIEKTPUYECKas
nporunaemocts cpeast 80,1, Baskocts 1-107° Ia-c. (1,95-107 m)

Kakoe konmuectBo pactBopa Al2(S04)3 kouuentparmu 0,01 kmonbs/M® Tpebyercs s
koaryssuu 1-107° v 30ma As203? Iopor xoarymsmu 96-10° xmons/m® (9,6 M)
PaccuunTaiiTe MOJHYIO MOBEPXHOCTHYIO SHEpPrui0 6 T 3MylIbCcHMM OeH30jla B BOJAE C
konnenrpanueii 40 % (Macc.) M aucnepcHocThI0 5 MM mpm Temmeparype 303 K.
[InotHoCTh Gen3ona 0,858 r/cM’; Mex(asHOEe MOBEPXHOCTHOE HaTsHkeHHe 26,13
mJDK/M?, a TemmepaTypHbIi KOI(QOUIMEHT MOBEPXHOCTHOTO HATSHKEHHS OeH30I1a
pasen — 0,13 mJ[x/(m*K). (5,5 k)

Paccunraiite anekTpopopeTHUecKyt0 CKOPOCTh MEpeIBMKEHUS YacTULl 3071 Cyabpuaa
MBIIIBSKA M0 CIEAYIOIIMM JaHHbIM: (-IOTEeHIMaN yacTull paBeH — 42,3 mB, paccrosiHue
Mexay sektpoaamu 0,4 M, BHEIIHSS Pa3HOCTh MOTEHIMANoB 149 B, BA3KOCTH cpenbl
1-10° ITa-c, oTHOCHTENBHAS AUdIIEKTpHYecKas nporunaemocts 80,1. (10,5 Mrm/c)
[Topor koarynsiuu OTpUIIATENBHO 3apsbkeHHOTo TUapo30is As2S3 moxa aeiicteuem KCl
pasen 4,9-102 moss/n. C omorpto npasun Hlynsie-Tapau u Jepsaruna—JTannay s
3TOrO0 3051 pPacCYUTAlTe TMOPOTM  KOAryJslUH, BBI3bIBAEMON  CIEAYIOLUIUMH
anektponuramu: K2S04, MgCl12, MgS04, AICI3 u Al2(SO4).

BoruncnuTe cpeHuiil AMaMeTp YacTHI] THAPO30JIs 30JI0Ta, €CJIU MOJICYET YHCIIa YaCTHUI]
B JIByX CJIOfX, YJAJIEHHBIX Apyr oT Apyra Ha 0,1 MM, nan B BepxHeM cioe 408 mrTyk, a B
awkHeM 779. I[noTHOCTE 3010Ta 19,3 r/em’, Temmeparypa 19°C. (6,5-10° m)
OCMOTHYECKOE JIaBlIEHHE THAPO30JIs 30JI0Ta ¢ KOHIeHTpalueii 2 kr/M’ ipu 253 K pasHo
374 Ila. Paccuuraiite ko3dduument nuddy3un dYacTul, B ITHX YCIOBUAX, €CIH
wiotHocTh 3o0j0ta 19,3 r/eM’, Bsskocte cpemst  1:107° Tlarc. ®opma uacTwil
chepuueckas. (3,1-107"° m%/c)

Jlnia  omnpeneneHus TMOBEPXHOCTHOIO  HATSDKEHMsI BOJBI  B3BELIMBAIOT  Kallly,
OTpBIBAaIOIIMECS OT Kamwuigpa, ¥ U3MEPSIOT AUaMeTp LIeHKH Kaljid B MOMEHT ee
oTpeiBa. Okaszasocs, uTo Macca 318 kamenb BOAbI paBHA 5 I, a TUaMETp LIEHKH KaIlulM
0,7 mM. Paccuuraiite moBepXHOCTHOE HaTsuKeHHE BOABL (70,1710 JIx/M?)
PaccunTaiite BennuuHy (-nmoTeHnMana Ha rpanuile BoaHbIi pactBop KCI — memOpana u3
nomcTHposa. B mpomecce snektpoocMoca 06beMHas CKOPOCTh paBHsIach 15-107' m/c,
cuma toka I = 7-10°A, yjmenbHas OJNEKTpPUYECKas MPOBOAUMOCTH  CPEJBI )
= 9107 om'mM', Baskocte M = 10° H-c/M’, OTHOCHTENBHAss IUDJIEKTPHUECKAS
NPOHMIIAEMOCTH € = 81, ayIeKTpHYecKas KoHcTaHTa £0= 8,85-107" d/m. (26,9 mB)
Paccuuraiite Bpems, 3a KOTOpoe c(epuyecKue 4acTUIbl CTEKJa OCEaloT B BOJE Ha
paccrosiaue 1 oM, eciu aucnepcHocTs yacTuil 0,1 MKM ', TJIOTHOCTD AUCTIEPCHOMN (asbl
U JHMCIIEPCHOHHOM Cpelbl COOTBETCTBEHHO paBHBl 2.4 m 1,0 r/cm’. Bsskocts
nucnepcuonHol cpenpt 1:107° TTa-c.(131 ¢)

[Tone3ysice ypaBHeHueM Pernesi, CpaBHUTE MHTEHCUBHOCTH PACCESIHHOTO IHCIEPCHON



CUCTEMOU CBeTa MPU OCBeleHNH cMHUM cBEeTOM (A1 =410 HM) U KpacHBIM CBETOM (A2 =
630 HM). IHTEHCHBHOCTH MaJalOIUX MOHOXPOMATHYECKUX MYYKOB CBETA OJUHAKOBBI.
(5,57)

21. Beruucnure yaenbHYR HOBEPXHOCTh | KI yrojJbHOM NBUIM C AUMAMETPOM YacTHL,
pasubiM 0,08:107° m. ITnotHocTs yrius 1,8 kr/m’. (4,17-10% M*/kr)

22. PaccunTtaiiTe AJIEKTPOKMHETHUYECKUH MOTEHIMaJl MOBEPXHOCTH YacTHL[ OEHTOHUTOBOM
TJIMHBI TIO pe3yJIbTaTaM 3JIeKTpodopes3a MpH CIEAYIONIMX YCIOBUSIX: PACCTOSIHUE MEXTY
anekTpogamu 25 cm, Hanpsbkenue 110 B, 3a 15 MuH yacTuibl nepemeniatorcst Ha 6 MM K
aHO/y, OTHOCHUTENbHAsl TUAJIEKTpUYecKas MPOHUIAEMOCTh cpeabl 78,2 (mpu 298 K),
BA3KOCTH 8,94-10 Tla-c. (21,5mB)

23. Beuucaure paanyc 4acTUIBl 3075 30JI0Ta, €CIOU 32 | MMH 4yacTHIAa NIepeMECTUIach Ha
10,65-10°° m. Temnepatypa onbita 393 K, Baskocts cpenst 0,0105 Ia-c. (2,9-10°° m)

24. PaccunraiiTe, Ha Kakoil BBICOTE OT JHA COCyJa IpPH YCTAaHOBMBILEMCS PaBHOBECHM
KOHIEHTpaLusi TUAPO30Jsd Cyidb(duia MBIIIbIKA yYMEHBIIUTCS BJIBOE, €CIM CPEeIHUMN
nuametp wactur 1-10° M, miorHocTs wactur 1,9 r/cm’, miotHOCTs cpembl 1 r/em’.
Temnepartypa 290 K. (5,89 m)

25. Tuapo3osb 300Ta COCTOMT W3 dYacTuil auamerpom 2-107cM W HaxoauTcs Tpu
temnepatype 27°C. Ha kakol BbICOTE OT JHA YWCIO YaCTHI[ B 30JI€ YMEHBIIUTCS B 2
paza. IJIOTHOCTH 30715 ¥ YACTHII 30JI0Ta COOTBETCTBEHHO paBHbl 1 u 19,3 r/em’. (3,82 M)

KoHnTtpoubHbIii padoTa

3agaHus 0 KOHTPOJIbHOI padote Nel

1. Kakue BemiecTBa Ha3bIBAIOTCS TTOBEPXHOCTHO-aKTUBHBIMHU? Y KaKUTE OCOOEHHOCTH CTPOCHHUS
mousiekyn ITAB. Ilpusenure nmpumepsl IIAB u noBepXHOCTHO-MHAKTUBHBIX BemiecTs. [laiite
oTpesiesieHNe MOBEPXHOCTHON aKTUBHOCTHU KaK IMapameTpa.

2. KakoBel TpuUYMHBI TOAHATHA (ONMycKaHWs) >KUAKocTed B kamwuisipax? IlpuBeaute
HE0oOXOIMMBbIE YPAaBHEHHUS U JaliTe KpaTKue OObsICHEHHUS.

3. Paccuwuraiite nosnyio mnoBepxXxHOCTHyI0 sHepruto 200 r smynscuu OeH30lla B BOJE C
comepxkanneM Oensoma 12% wmacc. u amcmepcHocThio 2 MM~ mpu Temmeparype 20°C.
[InorrocTh Gernsoma P = 0,858 r/cw’, mex(asnoe Hatskenue O =28 mJlx/m?, do/dT = -0,13
mJIx/(M*K).

4. Haiinure MOBEPXHOCTHOE HATSHKEHHE JKUJKOCTH, €CIIU B KaWJLUIAPE U3 CTEKIIA C BHYTPCHHUM
nuameTpoM | MM OHa moaHsIach Ha BeicoTy 12,8 MM. IlnoTHOCTH )HMakocTn paha 0,81 r/cm?.
Hccnenyemast KUIKOCTb IO TOBEPXHOCTHU CTEKJIA CIIOCOOHA pacTeKaThCs.

3agaHus 10 KOHTPOJIbHOI padoTe Ne2

1. IlpuBenute KiIacCU(PHUKALMIO MOPUCTBIX aJCOpPOEHTOB Mo pa3mepam nop. Kakue teopuu
OIMHCHIBAIOT a/ICOPOIIMIO HA TIOPUCTHIX TEIaX MO ATOW KiacCupuKaum?

2. KakoBpl mnpuuMHbI OpOyHOBCKOro JBIbkeHUs? — KakuM napameTpoM XapakTepu3yrT
MHTCHCUBHOCTh OpOYHOBCKOTO JBWXeHHA? OT KakuX CBOHCTB CHUCTEMBI 3aBHUCHT JTOT
napameTp?

3. Ancopbuusi pactBopeHHoro B Boae IIAB Ha MOBEpXHOCTH pPacTBOP-BO3IYX IMOMYHHAETCS
ypaBHeHuio Jlenrmiopa. [lpu konunentpauuu I[TAB € =0,1 MoOab/JI CTENEHb 3amOJHCHHS
nosepxHoctu O = 0,4. PaccuuTaiite noBepxHocTHoe HaTspkeHue npu 300K u KoHIEHTpauuu
ITAB B pactBope, paBHoil 0,2 monw/1. Monekyna [TAB 3aHnMmaeTr Ha MOBEPXHOCTH IUIOMIATH

S = _
00,2 HM’, MOBEPXHOCTHOE HATsHKEHUE BOAbL O = 71,66 MJ[x/M>.

4. Ucnonp3ys ypaBHeHue ['yu - UenMeHa, paccunTaiTe 3HaUYCHHE MOTEHIMAIA HA PACCTOSHUU
10 1 30 HM ot Mexda3HON NOBEepXHOCTH. [lMCTIEpCHOHHOI Cpeoil sIBIIsIeTCsl BOJHBIN pacTBOP

NaCl c xoHueHTpanuen € = 510" mos/1 (uamuddepentnslii anekrpoaur), T =293K, ¢ = 80,1,

%5 =0,03 B.



3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WJIH) ONbITA [eATEJbHOCTM B XOJAe TeKylero KOHTPOJs
yCIeBaeMOCTH

Keiicol (cuTyanuu u 3a1a4M ¢ 32JaHHbIMHU YCJIOBUSIMH)

OOyuaromuiics JTOMKEH YMETh BBIJCIUTh OCHOBHBIC MOJOXEHHS M3 TEKCTa 3aJayd,
KOTOpBIE TPEOYIOT aHaIM3a U CIIyKaT YCIOBUAMHU perieHus. Mcxos U3 mocTaBiIeHHOIO BOIpoca
B 3aj1aue, MONBITATbC MAaKCUMAJIBHO TOYHO OINpPENEeNUTh Mpo0IeMy U COOTBETCTBEHHO PELIUThH
ee.

3agaun MOTYT peIIaThCsl YCTHO W/MIM MUCbMEHHO. [Ipu pelieHuu 3a1ad Takke Ba)KHO
MpaBUIBLHO C(HOPMYIUPOBATh M 3alMHCaTh BOMPOCH], HayWHasg C Oojiee OOMMX |, KOHYas
YaCTHBIMHU.

Kpumepuu oyenusanus — olleHKa y4UTHIBA€T METOJbI U CPEJCTBA, UCIIOJIb30BAaHHBIE MIPU
peLICHUH CUTYallMOHHOM, TPOOIEMHOM 3a/1a4H.

OueHka «omauunO» CTaBUTCS B Ciydae, Korja OOydaroluiicsi BBIMOJIHHWI 3a/laHue
(pemmi 3a1a4y), UCMOIB3YS B TOJTHOM 00BbEME TEOPETUUECKHE 3HAHUS U MPAKTHYECKUE HABBIKH,
MOJTyYEHHBIC B TIpOIecce O0ydIeHHUSI.

OrneHka «xopouioy CTaBUTCS, €CIM OOYYarOIIUICS B LIEJIOM BBITIOJIHHUI BCE TpeOOBaHUS,
HO HE COBCEM YETKO OIpeNeisieTcsl Omopa Ha TEOPETHYECKUE IOJIOKEHHSI, H3JI0XKEHHbIE B
Hay4HOU JUTEpaType MO JAHHOMY BOIIPOCY.

Ouenka «yoognemseopumesnvbHo» CTaBUTCS, €CIIU 00yUaIOUIUIICs MOKa3all MOJ0KUTEIbHbIE
pE3yJIbTAThI B IIPOLIECCE PELIECHUS 3a4aUH.

Ouenka «HeyoosnemeopumenbHo» CTABUTCS, €CIU O0O0ydYaroluiics He BBIIOJHWI BCE
TpeOOBaHUSI.

KonTtpoubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTaBJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, IOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATeNIbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIECKNX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cO0JIt0/IeHbI BCE KPUTEPUH.

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

Ouenka «ydogremseopumenvbHoy CTaBUTCS, €ClIU OOydYaloIIUHCS OCBOMJI TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalled, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTpyJHAETCS C OTBETAMM, IIOKAa3blBAa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTalue 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolMiCs HE OTBEeYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIs1 IPOBEACHHUS ITPOMEKYTOYHON aTTeCTalluH
3.2.1. Kputepum ouleHKM pe3yJabTaTOB 00yUeHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00y4YeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTUYHO, TIOCIICA0BATEIBHO M TPAMOTHO €T0 M3J1araeT, ONMpasich Ha 3HAHUS
OCHOBHOH M JIOTIOJTHUTENILHOM JINTEpaTyphl,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IIeHNs], CBOOOIHO ONIEPUPYET KATETOPUSIMH U MOHSATHIMHU.
VYmeer: - o0ydJaromuiics yMeeT CaMOCTOSTENIbHO M INPAaBUJIBHO pelarh y4eOHO-
npodeccHoHANbHbIE  3ada4d WM 33JIaHds, YBEPEHHO, JIOTWYHO,
HOCIIEIOBATENHHO M APTYMEHTHPOBAHO U3JIaraTh CBOE pELICHHE, UCIIONbB3Y s
Hay4YHBIC ITOHATHS, CChUIAsICh HA HOPMaTHBHYIO 0a3y.

Brnaneer: - 00yvaloIMiicsl BIaJEET palMOHAIBHBIMA METoIaMHU (C MCIIOJIb30BaHHEM
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panMOHATBHBIX METOAWK) PEIICHHUS CIOXKHBIX NPO(ecCHOHANBHBIX 3a/1ad,
MIPEICTaBICHHBIX JIEIOBEIMU UTPAMH, KeicaMu U T.1.;

[Ipu pemerny IpoIEMOHCTPUPOBAI HABBIKA

- BBIJICTICHUS TIIABHOTO,

- CBS3KOW TEOPETHYCCKUX TMOJOKCHUH C TPEOOBAHHUSIMH DPYKOBOMISIIUX
JIOKyMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTHUECKOH MOCIEeI0BATENIbHOCTH,

- CaMOCTOSTENIFHOTO aHalu3a (aKkThl, COOBITHI, SBICHUMN, MPOIECCOB B HX
B3aMMOCBS3H U IUAICKTHISCKOM Pa3BUTHH.

XOPOIIIO 3Haer: - oOyvaromuiicss TBepAO YCBOWJI MaTephal, JOCTAaTOYHO TPAMOTHO €ro
M3JIaraeT, OMUPasiCh Ha 3HAHUSI OCHOBHOM U JIONIOJIHUTEIBLHOMN JIUTEPATYPBI,
- 3arpynasietcss B (OPMYyIHPOBAHHM KBATH(DUIIMPOBAHHBIX BBIBOJOB M
0000IIICHU, ONepUpyeT KaTeropusiMM W TMOHATUSME, HO HE BCeraa
MPaBIIBHO WX BEPUQHIIUPYET.

Vmeer: - 00YYaIOIIHIICS YMEET CAMOCTOSTENBLHO M B OCHOBHOM IMPaBUIILHO PEIIATH
y4eOHO-poheCCHOHANbHBIE 3aJaYd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCIIEIOBATEIFHO W apryMEHTHPOBAHO W3JlaraTh CBOE pEIICHWE, HE B
TIOJTHOM Mepe HCIIONB3YsI HAy4YHBIC MOHSTHS M CCBUIKM HA HOPMATHBHYIO
0azy.

BnaneerT: - O0ydJaroIiiics B IEJIOM BIAJCET PANMOHATGHBIMA METOAAMHU PEIICHUS
CJIOXKHBIX HpO(beCCI/IOHaJ'H)HI)IX 3aaad, Npe€aACTaBJICHHBIX ACJIOBbIMU UTPaAMU,
KelicaMu U T.1I.;

IIpu pemieHnH CMOT TPOJAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
FHy6I/IHHOCTB HaBBIKOB,

- BBIJICJIICHHS TJIABHOTO,

- M3JI0KCHHSI MBICIICH B JIOTHUECKOH TOCIEIOBATEIIEHOCTH,

- CBS3KH TCOPETUYCCKHX IMOJOXKCHAN C TPCOOBAHHUSIMHU PYKOBOJMISIINX
JIOKYMCHTOB,

- CaMOCTOSTEIFHOTO aHau3a (akThl, COOBITHI, SBJICHUMN, MPOIECCOB B UX
B3aMMOCBSI3H U JIUATCKTHYCCKOM Pa3BUTHH.

YIAOBJIETBO- 3Haer: - 00yJaromuiicss OpHEHTUPYETCS B MaTepHaie, OJHAKO 3aTPyIHACTCA B €T0
PUTEJIBHO H3J10KEHNH;
- TIOKa3blBaeT HENOCTATOYHOCTh 3HAHMH OCHOBHOW U JOIOJHUTEIHHOM
JHUTEPATYPHI;

- c1ab0 apryMeHTHPYET Hay4HbIE ITOJI0KEHHSL;
- IPaKTHYECKH He CrIoco0eH C(hOPMYIIPOBATh BBIBOJBI M 0000IICHUS;
- YaCTUYHO BJIAJICET CUCTEMOI IIOHATH.

VYmeer: - o0y4aromuiics B OCHOBHOM YMEET PEelINTh y4eOHO-TpodeccCHOHAIBHYIO
3ajady WIM 3aJaHue, HO JOIycKaeT OMMOKH, ciado apryMeHTHPYET CBOE
pelleHne, HeAOCTATOYHO HCIOJIB3YeT Hay4YHBbIC MOHATHS U PYKOBOASAIINE
JIOKYMEHTBI.

Brnaneert: - oOydaromuiicss BiIageeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pELICHUs]  CIOXHBIX  NPO(ECCHOHANBHBIX  3a7ady, MNpPeICTaBICHHBIX
JICIIOBBIMH UT'paMHU, KeficaMt U T.11.;

[Ipu pemerny IpoIeMOHCTPHUPOBAT HEAOCTATOYHOCTH HABBIKOB

- BBIJICTICHUS TIIABHOTO,

- M3TIOKEHHS MBICIICH B JIOTHIECKOH MOCIEIOBATEIEHOCTH,

- CBS3KH TEOPETHYECKHX TMOJOXKECHHH € TPeOOBAHHAMH PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSTENIFHOTO aHajiu3a (haKThl, COOBITHIA, SIBICHUH, IPOILIECCOB B MX
B3aMMOCBS3H U IUANEKTHYECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer: - o0yyaronuiicst He yCBOUJ 3HAUUTEIHLHON YacTU MaTepuaa,
PUTEJIBHO - HE MOKET apryMEHTUPOBATh HAyUYHbIE [TOJIOKEHUS;

- He GOpMyIHpYeT KBATU(UIIMPOBAHHBIX BEIBOIOB M 0000IICHHUI;

- HE BJIAJCET CUCTEMOU MOHATHIA.

Ywmeer: o0ydJaromuiics HE IOKa3al YMEHHE pemaTh y4eOHO-po(decCHOHAIBHYIO
3aJa4dy WM 33aHHeE.
Brnaneer: HE BBINOJHEHB! TPEOOBAHMS, MPEABSIBISEMbIE K HaBbIKAM, OIICHUBAEMBIM

«YAOBJIETBOPUTEIHHO.

3.2.2. KoHTpoJIbHBIE 321aHUS W/WJIM HHbIe MaTepHaJIbl 1Jisl IPOBeJeHUs MPOMEeKYTOYHOM
arrecTaumuu
Cnucok BONPOCOB VISl YCTHBIX 0TBETOB (BAPHUAHTHI TECTA)
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10.

1.

12.

13.

14.

[Ipenmer xkommouaHoW xumuu. I[Ipu3Haku o0O0BEKTOB KoyougHOW xumuu. [lo-
BEPXHOCTHAs SHEprusl. KonnuectBeHHbIe XapaKTepUCTUKU  JHUCIIEPCHOCTH.
Knaccudukarus nucnepcHsix cucteM. KommoniHast XUMHS 1 XUMHYECKasi TEXHOIOTHS.
[ToBepxHOCTHOE HATSKEHHE: TEPMOJAMHAMUYECKOE ompeiesieHue, (GU3MUecKuil CMbICI,
BIMSIHUE TIPUPOABI B3aUMOAEHCTBYOmMX (a3. BpiBox ypaBHEHHS [UId MOJHON
(BHYTpeHHEW) »HHepruu mNoBepxHOCTHOro ciosi (ypaBHeHue ['nb6ca-I'enpMmrombia).
3aBUCUMOCTb TEPMOJIMHAMUYECKUX [1APAMETPOB MIOBEPXHOCTHOI'O CJIOS OT TEMIIEPATYPHI.
Merton u30bITKOB ['mO0ca. BbhiBoa (QyHIaMEHTATBHOTO aaCcOPOIMOHHOTO YpPaBHEHHS
I'n66ca. I'mbGOcoBckass aacopbumsa. YacTHoe BblpakeHHe ypaBHeHHMs [ ubOca.
[ToBepxHOCTHAsE aKTUBHOCTH;, MOBEPXHOCTHO-aKTUBHBIE U TIOBEPXHOCTHO-WHAKTHUBHBIE
BELIECTBA.

Anres3us 1 cMauMBaHUeE; onpeneneHus. YpaBHeHue Jronpe i paboThl aare3uu. Yroiu
cMauuBaHug W ypaBHeHue FOura. YpasHenue Jlrompe-lOnra st pa®oThl ajares3uu.
Bmusaue [1AB Ha anresuro u cmaunBanue. Pactekanue, kodhPUIIMEHT pacTeKaHUs 1O
I'apkuncy.

[IpaBumo ¢a3 Iubbca w guCIEpCHOCTh. BnusHHME KPHUBU3HBI TMOBEPXHOCTH
(TuciepcHOCTH) Ha BHYTpPEHHEE JaBiieHHe Tell (BBIBOJA M aHaIM3 ypaBHeHus Jlammaca).
Kanunnspusie sBnenus (ypaBHenue JKroopeHa).

BnusiHue nuCHepcHOCTH Ha TEPMOJMHAMHMUYECKYIO PEAaKIMOHHYIO CIIOCOOHOCTh. BhIBOX
YpaBHEHUs KanwuIsipHOM KoHJeHcanuu KenbBuHa ©W  ero aHanus. Briusaue
JMCIIEPCHOCTH HA PAaCTBOPUMOCTh, TeMIEpaTypy (a3oBoro mepexona M KOHCTAHTY
PaBHOBECHS] XUMUYECKOW peaKIiu.

Metoapl MOMy4YeHUS JUCHEPCHBIX CHUCTEM: JTUCHEPTUPOBAHUME U KOHJEHCAIUs.
VYpasHenue PeOunaepa mis paboThl qucneprupoBaHus. AJCOpOLMOHHOE MOHMKEHUE
npounoctu (3¢dexr Pebunnepa). Konnencanus ¢usnueckas U XuMHuecKas. DHEPrus
['m606ca obpa3oBaHus 3apojbiiia HOBOW (a3l MPU TOMOTEHHON KOHJIEHCAIUH, POJh
MIEPECHIILIECHUS.

Knaccudukanus wmexanusmoB ancopb6buuu. Ilpupona ancopOIMOHHBIX CHI U HUX
ocoOeHHOCTH Tpu (¢u3MUeckoil ajncopObuuu. BpIBOA ypaBHEHUS [l DHEPIrUu
JUCIIEPCUOHHOTO B3auUMOJICHCTBUSL aTroma ajcopbara c¢ anacopOentoM. HM3orepma,
n30CTepa, U30MUKHA a/IcOpOLIUU.

MonomornekymsipHas anacopOius, ¢opMa H30TepMbl ancopOuuu. YpaBHeHue [ eHpw.
OcCHOBHBIE TIOJIO)KEHUS TeOpUH JIeHrMIopa, BBIBOJ YpaBHEHUS U €ro aHanu3. JIuHeliHas
¢dopma ypaBHeHus JleHrmropa.

Teopust nomumonexysipHoi aacopOu bOT: ncxoaHble MOT0XKEHNS, BBIBOJ YPAaBHEHUS
M30TEepMBI B ero aHanm3. JluneitHas ¢opma ypaBHeHus bBOT. Onpenenenue yaenbHOU
MOBEPXHOCTH aJICOPOCHTOB, KaTaIM3aTOPOB U JIp.

KonnuecTBeHHbIE XapaKTEPUCTUKH TOPUCTHIX MAaTepUaOB: IMOPUCTOCTb, YJIEIbHAS
MIOBEPXHOCTh, pa3zMmep mnop. llopucTele Tena KOpHMyCKyJSpHOW, KPUCTAIIIMYECKOH H
ry04aroil cTpykTypbl, MeToAbl ux noaydeHus. Kmaccuduxanus nop no AyOuHuHy u
TEOpHUH acOpOIHH.

AncopOnMss Ha TOPHUCTBIX ajacopOeHTax. Teopus KanmWUIIPHOW  KOHJICHCAIWH.
KannmisspHo-KOHJEHCAlMOHHBINA TUcTepe3uc. PacueT M Ha3HaueHHME MHTErpajibHON U
g depeHnnaIbHON KPUBBIX paclpeaeseHus: 00beMa Mmop Mo UX pa3Mepam.
[TorennuanbHas Teopust  agcopOuum  I[lomsHu.  AQCOpOLMOHHBIA — MOTEHIMA.
XapakTepuctuueckas KpuBass ajncopOuuu. TemnepaTypHas HWHBapHaHTHOCTb H
ah(HUHHOCTD XapaKTEPUCTHUECKUX KPUBBIX.

OcoOenHocTy afcopOLMK HAa MUKPOMOPUCTHIX ajcopOentax. O0oOLeHHOE ypaBHEHHE
teopun JlyounuHa (Teopuss 00bEMHOT0 3alOJHEHUs MUKPOIIOP), YaCTHBIE CIIyyau 3TOTrO
ypaBHeHus (ypaBHenue [lyomHuHa-PagymkeBuda). Pacuer olmiero oobema MUKpPOTIIOp
110 U30TE€PME ATCOPOLIHH.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Ocob6ennoctu ancopbuuu IIAB Ha rpanune paszgena pacTBOp-Bo3AyX. BimsHue
ctpoenus moJekya [TAB Ha moBepXHOCTHYIO akTHBHOCTH (TpaBmiio TpayOe-/lokio). 3a-
BUCUMOCTh IOBEPXHOCTHOTO HAaTsDKEHUs OT KoHueHTpauuu [IAB mpu cobmonenun
3akoHa ['eHpu u ypaBHeHus Jlenrmropa. BeiBog ypaBHenus [Innikosckoro.
IToBepxHocTHOE naBieHue anacopOuuoHHoW mieHKH ITAB. VYpaBHeHHS COCTOSHUS
JIBYMEPHOTO Ta3a Ha IOBEPXHOCTH >KUJIKOCTH (BBIBOJ); pa3iMuYHbIE arperatrHble
COCTOSIHUSL aJCOPOIMOHHBIX IJICHOK. Beckl JleHrMiopa u ompeneneHue pa3MepoB
Mmouekya [TAB.

HNonoobmenHast ajncopObuusi. [IpuponHble U cuHTeTHYEeCKHEe HOHUTHI. Kiaccuduxanus
MOHHUTOB MO KHUCIOTHO-OCHOBHBIM cBoicTBaM. IlonmHas u auHaMuyeckass OOMEHHBIE
emkocTd. KoHCTaHTa paBHOBECHs] HOHHOTO 0OMEHa, ypaBHeHHe HuKombcKkoro.

BbiBos1 ypaBHEHUS AJ11 CKOPOCTH OCAXKJIEHUS YaCTHIl B IPAaBUTALIMOHHOM I0JIE. Y CIOBUS
cobmonenus 3akoHa Ctokca. CelMMEHTALMOHHBIA aHalW3, pacdyeT M Ha3HaYeHUE
KPUBBIX paclpeaeseHus YacTHl] 10 pa3MepaMm.

ITpupona OpoyHoBckoro nBmxeHus. [loHsATHE W oOmpeneNneHHe CpelHEKBaIPATUYHOTO
CABUra 1O BbIOpAaHHOMY HalpaBJieHHIO. B3auMocBsS3p MeXIy CpeaHEKBaIpaTUYHBIM
caBUroM M KodpduuuenToM aupdysun (BeIBOA 3akoHa DiHIITEHHA-CMOITYXOBCKOTO).
DKcIepUMEHTaIbHas MPOBEPKA 3aKOHA.

CeaumMenTannoHHO-1U( GY3MOHHOE paBHOBecHE. BbIBOI ypaBHEHHUs (TUTICOMETPUYECKUI
3aKkoH). Mepa ceAMMEHTAUMOHHOM ycToHuMBocTH. DakTOphl, BIMAIONINE Ha
CEIMMEHTALMOHHYIO YCTONYUBOCTD IUCIIEPCHBIX CUCTEM.

Mexanu3mbl o0pa3zoBaHusl ABoiHOro anekrpuueckoro cinost ([A3C). CootHomeHus
MEXIy DJIEKTPUYECKMM IIOTEHIMAJIOM M IIOBEPXHOCTHBIM HATSKEHUEM  (BBIBOJ
ypaBHeHHH JlumnmMana). DJIeKTpOKaNnWUIIpHblE KPHUBBIE UM OIpeJesieHUue IMapamMeTpoB
H2C.

O6mme mpencraBnenus o teopusix crpoeHust [I9C. VYpasuenue Ilyaccona-bompnmana
s nudgysHoin uwactn JAOC wm ero pemieHue Juis  ciydas  cina®o3apsyKeHHbIX
noBepxHocren. YpasHeHue ['yn-Henmena.

CoBpemennas teopust crpoenust JIOC (teopuss Ilrtepna); ponb crneunduyeckoi
aacopOIuu, mnepe3apsaka moBepxHoctu. Ilpumepsr obpazoanus [ID2C. Crpoenue
mutiesuisl (popmyist 13C).

DNEeKTPOKMHETHYECKUE SIBICHUS. OJEKTPOKMHETHYECKHM IOTEHUHaJd. Y paBHEHHUE
CMOIYyXOBCKOTO JUIsl 3JIEKTpoocMoca U 3iekTpodopes3a. Dp¢hekTsl, He yUUTHIBACMbIE
ypaBHeHHEM CMOJIyXOBCKOTO (TIOBEpXHOCTHAsI MPOBOAMMOCTH, 3JIEKTPOPOPETHUECKOE
TOPMOXKEHHE, PEIaKCalMOHHBINA 2P PEKT).

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

Jlnodunwvueie nucnepcusle cuctembl. Knaccudukanus u obmas xapakrepuctuka [TAB.
TepmoaunaMuka u Mexanu3M MuleiooopasoBanus. Ctpoenue muteut [IAB B BoHBIX
U YTJIEBOJOPOIHBIX cpenax. Comodunuzanus.

JInodunbHble nucHepcHble cUcTeMbl. ICTUHHO pacTBOpuMBbIE U KosutouaHsle [1AB, ux
kinaccupukanusa. MuiemiooOpa3oBaHie, CTPOEHUE MHMIIEIUT, METOJbI ONpelelIeHUS
KKM. ®axkropsl, Bausitomne Ha KKM nonHbix 1 HenoHHsix [TAB.

JInodobuble nucnepcHble cucTeMbl. PaKTOpPhl arperaTuBHON yCTOMYMBOCTH JTHO(POOHBIX
cucteM. beicTpast u mennenHas koaryssinus. Kunetnka koarysinuy no CMOIyXOBCKOMY
(BeIBOZ ypaBHeHHs). OmpeneneHue KOHCTAHThI CKOPOCTH W BPEMEHHU MOJOBUHHOU
KOAryJsiuy. 3aBUCUMOCTb YHCJIa YACTHUL] PA3HOTO MOPSAKA OT BpEMEHH.

Teopusa JJJIDO. PacknuHuBaroiiee JaBJICHHE W €r0 COCTaBISIONIME. BhIBOA ypaBHEHHS
JUIS ~ DHEPruM  2JEKTPOCTATUYECKOrO  OTTAJIKMBAaHUSA  IPU  B3aMMOJEHCTBUU
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30.

31.

32.

33.

34.

35.

crnabo3apspKeHHBIX MMOBepXHOCTed. [loTeHnuanbHble KpUBBIE B3aUMOJICHCTBHS YacTHUI]
JUISL arperaTUBHO YCTOMYMBOM M HEYCTOMYMBOM TUCIIEPCHBIX CUCTEM.

[Ipupona cuin NpUTSKEHUS U OTTAJIKUBAHUSA MEXAY YaCTULAMU B TUCIIEPCHBIX CUCTEMAX.
BoiBoa ypaBHeHUs A SHEPTUM NPUTSHKEHUS MexAy udactuuamu (teopust JJIDO).
Koncranta I'amakepa u ee (u3n4eckuil CMbICI. AHaIU3 3aBUCUMOCTH CyMMapHOMH
SHEPTHUH B3aNMOJCHCTBUS YAaCTUL OT PACCTOSTHUS MEXIY HAMH.

@akTopbl  arperaTMBHON  YCTOWYMBOCTH  JIMO(POOHBIX  JUCIEPCHBIX  CHUCTEM.
DNEeKTPONIUTHAA KOAryJysius (KOHUEHTPalMOHHAs U HEHUTpaIu3allMOHHAs KOAryJIsius).
[TpaBuno Ilynbue-I'apau u 3akoH Jlepsruna. CrocoObl crabunuzanuu JMo(oOHBIX
JUCIIEPCHBIX CUCTEM.

CrtpykrypoobpazoBanue B cooTrBeTcTBuu c Teopueit JJIPO. KoarymnsmnuonHo-
TUKCOTPONIHBIE M  KOHJICHCAlHOHHO-KPUCTAJUIM3ALMOHHBIE  CTPYKTYpBl. Y CIOBUSA
nepexofa OJHUX CTPYKTyp B Jnpyrue. Kiaccudukamus AMCHIEPCHBIX CUCTEM IO
PEOJIOTHYECKUM (CTPYKTYPHO-MEXaHUYECKUM) CBONCTBAM.

HeroroHoBckue xuakoctu, ypaBHeHus HprotoHa u Ilyaseisis. Meroasl u3mepeHus
BSI3KOCTH. YpaBHEHHE OWHINTEWHA ISl BA3KOCTH JUCIEPCHBIX CHUCTEM, YCIIOBHUSI €ro
[IPUMEHEHUS.

Peonormyecknii  Merox  MCCIENOBaHMS  CTPYKTYp B JMCHEPCHBIX  CHCTEMaX.
Peonornueckue monenu wuaeansHbix Ten (mogenu ['yka, Heiorona, Cen-Benana-
Kynona). KpuBble TeueHHs peambHBIX JKUIKOOOPAa3HBIX U TBEPIOOOPA3HBIX
CTPYKTYPUPOBAHHBIX CUCTEM.

MopennpoBaHue peoIOTHYECKUX CBOMCTB TEJ, MOJENb U ypaBHeHHe buHrama. Kpusbie
TEUYEHHUS U BA3KOCTH KMIKOOOPA3HOM M TBEPAOOOPA3HOM CTPYKTYpUPOBAHHBIX CHCTEM.
[TonzyuecTtsb, mpenes TEKy4eCTH.

TekcTbl NPO0/IEeMHO-AHANUTHYCCKUX U (MJIM) NPAKTHYECKHUX Y4eOHO-NPOo(ecCHOHAIBHBIX

3aja4
1.

Bsskocts riunepuna npu 67°C pasna 0,001 Ila-c. KakoBa BennumHa CpegHero
CMEIIIEHUST YacTUllbl THiepo3ois paauycoMm 100 mxm B Teyenue 10 ¢, u yeMy paBeH
ko3 dunuent nuddysuu 3055 npu s1oi Temneparype? (0,7-107 m; 2,5-107"° m?/c)

Bo ckombko pa3 MOBEpXHOCTHasi B3Heprus 30Js cepedpa, HMMEIOIIEr0 YacTHIIbI
KyOudeckoit (opmbel ¢ mmHOM peGpa 2:-1077 M, MeHblne, uem y 3075 cepebpa c
YacTUIIAMU C JTMHOW pedpa 810 M? B 1 1 BOMBI JACIIEPTUPOBAHO OJHO M TO XK€
KOJIMYeCTBO cepedpa — 1 em’.(2,5 pasa)

3anuiuTe CTPOCHHME MHULEIBI TUAPO30Jia OpomMuaa cepedpa, MOIYYEHHOrO IpHU
B3aMMOJICHCTBUN Pa30aBICHHOrO pacTBOpa a30THOKHUCIOro cepedpa ¢ u30biTkoM KBr.
Kak wu3MeHHTCS cTpoeHHWe MHUIEIUIbl, €Cld ATOT THUAPO30Jib IOJYYUTh IPH
B3aMMO/JICHCTBUU CHIIBHO pa30baBieHHOro pactBopa KBr ¢ n3osiTkom AgNO3.
Paccuuraiite C-oTeHnMan 1y cycneH3uu kpapua B Bojie. [Ipu anexrpodopese yacTuiisl
HEPEMEINAIOTCA K aHOLy; CMEIeHHe IpaHuibl coctaBuio 5-10* M 3a 180 ¢; rpaguent
HanpsbkeHus: BHemHero noist H = 100 B/M; nusnexkTpudeckas mMpoHUIIAEMOCTh CPEJIbI € =
81; snektpuueckas KoHcranra o = 8,85-10"* ®/m; Baskocth cpensl  =1-107 Ila-c.
(38,75 mB)

Onpenenure MOBEPXHOCTHYIO dHepruo (G*) Kamenb BOASHOTO TyMaHa maccoit 10 r mpu
298 K, ecnm TOBEPXHOCTHOE HATHKEHHE BOABI 72,35-107 Jk/M?, MIIOTHOCTH BOIBI
1,0-10° kr/M’, paguyc kanens 2-10°° m. (109 JTx)

Paccunraiite 35eKTpoQOpeTHUECKYI0 CKOPOCTh MEPEIBUKEHHS YacTHUl] 305 As2S3 1o
cieayomuM gaHHbeIM: { = — 42,3 mB, paccrosnue mexnay anektpogamu 0,4 M, BHEHIHSSA
pasHocTh moTeHmuanoB 149 B, Baskocte cpeast 1-107° Tlac, oTHOCUTEnbHas
JIMBJIEKTPUYECKas poHuiaeMocts cpeast 80,1. (1,1-107 m/c)

3omp THApOKCHIA kene3a (3) mMOMydeH TIpH  J00aBICHUM K 85 M KUIIAIIEH
JUCTWITUPOBaHHON Boabl 15 M 2% pactBopa FeCl3. Hanummre ¢hopmyiy MHIEUIBI
30151 Fe(OH)3, yuuThiBasi, 4To mpu 0Opa3oBaHUM YACTHI] THAPOKCHAa kene3a (3) B
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10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

pactBope mnpucyTcTBYIOT MoHbl Fe™, Cl. Kak 3apspkenbt yactuisl 305s? IIpoBepbTe
npasuno Ilymene—T'apam, ecnm mopor koarymsiuu, Bbi3biBaeMbli  KF, pasen
0,02 monw/n, K2SO4 — 3,12-10* mons/n, K3Fe(CN)6 — 2,74-107° mouns/11.

Onpenenure 3HEepruto ['mO6Oca MOBEPXHOCTH 5 T' TyMaHa BOJIBI, €CIM IOBEPXHOCTHOE
HATsDKEHHE Kallellb )KUIKOCTH cocTaisieT 71,96-107° JIx/M%, a mucnepcHocTs dactuil 60
MkM . TInoTHOCTB BOBI TpuMuTe paBHoit 0,997 r/cm’. (130 JIx)

JUis ruapo3ois 30510Ta paccuMTaiiTe BBICOTY, Ha KOTOPOW KOHIEHTpAlMs YacTHIL
yMeHbIIuTCes B 2,7 pa3a. @opma yactui cepuueckasi, TMCIEPCHOCTh THAPO30JIS paBHA
10° m',motHocTh 3070Ta 19,3 T/CM’ IJIOTHOCTH JAMCHEPCHOHHON cpembl 1 r/em’,
temneparypa 293 K. (43,1 m)

Bbruuciute BeMMYMHY 3JEKTPOKMHETHYECKOTO MOTEHIMaja Ha TpaHHIe KBapleBOe
CTEKJIO — BOAHBIA pacTBOp XJjopuia Kanus. Ecinum B mpoliecce 3yeKTpoocMoca ObLIH
TIOJIyYeHbI CIEAyIoIHe JIaHnble: cuiaa Toka I = 4-10* A, Bpems nepeHoca oObema
pactBopa, pasHoro V = 1-10°* ™ cocraBmser 12,4 c. VYienbHas dieKTpudecKas
IpoBOAUMOCTE cpeabl & = 1,8:107 Cwm/cm. OTHOCUTENbHAS IMAIEKTPUYECKAs
IPOHMIIAEMOCTE & = 81, Ba3kocTh cpeapl N = 1-107 v-¢/M* (50,6 MB)

. Paccuuratite BpEMs, 3a KOTOPOC C(I)epI/IquKI/IC qaCTulbl CTCKJIa B BOAC OCCOAr0OT Ha

paccrosinue 1 cM, ecim aucrnepcHocTh gactull 0,1 MKM™, IIIOTHOCTB quCTIEpCHOl (Ba3sl 1
JIMCIIEPCHOHHON CPEIbl COOTBETCTBEHHO paBHbl 2,4 u 1,0 r/em’. (131 ¢)

JlnuHa BosHBI KpacHOTro cBeta paBHa 760 HM, a cuHero cBeta — 430 HM. B xakom ciryuae
MHTEHCUBHOCTb PACCESTHHOTO CBeTa OyIeT 0oJbIle ¥ BO CKOJIbKO pa3?  (9,75)

Yucno chepruuecknx 4acTull B OIPECIIEHHOM 00beMe THAPO30JIs 30J10Ta, HAXOIAIETr0Cs
B PAaBHOBECHHU B IOJIE€ CHJIBI TSDKECTH, paBHO 386. UeMy paBHO 4YMCIIO 4acTHUI[ B CIIOE,
nexameM Ha 0,1 MM BbIIE, €CIM 4YacTHMIBI MMEIOT CpeaHud pamuyc 6,6:'10°° cm,
Temmneparypa pactsopa 292 K, a miortHocts 30mota 19,3 r/em®?  (198)

Ocmotuueckoe nasnenue 0,1% pactBopa kayuyka B Oenzone 400 Ila mpm 292 K,
wIoTHOCTh Oensona 0,88 r/cm’. Uemy paBHa MOJEKYJIApHAs Macca YacTHI[ Kaydyka?
(5341 r/monp)

Haiinute BenmuuuHy &-moreHmmana kommouaneix dactun A(OH)3, ecam  npu
anektpodopese 3a 30 MuH. TpaHHWIlAa CMecTWiIach Ha 5,4 CM. HaNpsKEHHOCTb
srexTpuueckoro 1mojs H = 8-10° B/M. OTHOCUTENbHAS JUAIEKTPUYECKAst TIPOHUIIAEMOCTh
¢ =81, BaskocTh cpensl M= 1-107° m-c/M’. (52 MB)

CMelnieHue 4acTHIIbl, HaXOAsIIeHcs B OPOyHOBCKOM JIBUKEHHUU B BO3JyXe B 8 pa3, a B
Bojiopoze B 15 pa3 Gombiie, yem B Boje. [IpunsaB Bsaskocth Boawl paBHou 0,01 Ila-c,
OnpeenTe BI3KOCTh Bo3ayxa 1 Bogopoaa (1,56-107%; 4.4-107 Ila-c)

Ornpenennure MOBEPXHOCTHYIO dHepruto ['mbOca karenb BOJASHOTO TymMaHa Maccoit 5 T
npu 293 K, eciay MoBEpXHOCTHOE HATSHKEHUE BOIBI PaBHO 72,7510 JIk/M%, IIIOTHOCTD
Bozsl 0,998 r/cm’, mucniepcrocts wactun D =50 mxm ' (109 JIx)

71. Bpluncnure 3IKTPOKMHETUYECKUI NMOTEHLMAN 30J11 CBHHLA B METHUJIOBOM CIIUPTE,
eciu 3a 100 MuH ypoBeHb pacTBopa nepemectuiica Ha 0,011 cM, a HanpsHKEHHOCTH MOJISt
50 B/m. Bsazkocts 3015 0,00612 myas, ausnekTpuyeckas noctosiHHas cpest 34. (74 MB)
30/1b PTYTH COCTOMT W3 ImapukoB auamerpom 1°10° m. Uemy paBHa cymmapHas
MOBEPXHOCTh M TIOBEPXHOCTHAs SHEPrHsl YacTUL, oOpasyromuxcs u3 1 T pTyTH.
[InotrocTs pryTH 13, 56:10° Kr/™M°, HoBepxHOCTHOE HaTskenue pryTu 0, 475 Jhx/m?. (21
M)

Kakoit obvem pactBopa A/[2(SO4)3 wonnentparuu 0,01 wmomp/m Tpedyercs mis
xoaryysiin 107 m° 3051 As203? Topor koarysisiuu pase 96-10°° monb/i. (10-107° m?)

3.2.3. Melonuqecxne MarTepualjbl, OonpeacJadrmue npoueaypbl OINCHHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HaBBbIKOB B X0/1€¢ IPOMEIKYT OYHOM aTrrecranumu

IIpoueaypa oueHuBaHus 3HAHUI (TECT)

[TpenyaraemMoe KOJIMYECTBO 3aJaHUI 20
ITocnemoBaTenbHOCTD BEIOOPKHU Omnpenernena 1o pasnenam
Kpurepnu oneHkn - IPABIJIBHBIN OTBET HAa BOMPOC
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KaXXJ10I0 pazacia

«5» ecn npaBWIbHO BBIIONHEHO 90-100% TecToBBIX 3aMaHui

«4» ecn TPaBWIBHO BBIIOTHEHO 70-89% TECTOBBIX 3a1aHHA

«3» ecu MPaBUWIIbHO BBINONHEHO 50-69% TecTOBBIX 3aJaHuil
IIpouenypa oneHuBaHusA 3HAHUH (YCTHBIH OTBET)

[Ipenen AIUTENEHOCTH 10 MUHYT

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 2 Bompoca

[MocnenoBarenbHOCTH BEIOOPKHU BOIIPOCOB U3 | CiyvaifHas

Kputepuu ouenku

- TpeOyeMBbIil 00BEM U CTPYKTYpa

- U3TI0KEeHHEe MaTeprana 6e3 (pakTHIecKux OommnooK

- JIOTHKA M3JIO’KCHUS

- MCTIOJIb30BAaHUE COOTBETCTBYIOILECH TEPMHHOIOTHU

- CTWJIb PEYH U KYJIBTypa pedn

- n1oa00p NPUMEPOB MX HAYYHOH JINTEPATYPHI U PAKTUKU

«5» ecnu Tpe6OBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecnun B IICJIOM BBIIIOJTHCHBI Tpe60BaHI/Iﬂ K OTBE€TY, OJHAKO €CThb
HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPLIX BOIIPOCOB

«3» ecimm TpC6OBaHI/I$I BBITIIOJITHECHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

(baKTI/I‘ICCKI/Ie OIHI/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHMUA,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUA

IIpounenypa oueHuBaHHMs yMeHHIl

Hu

NMPAKTHYECKHUX Y4eOHO-NPO(heCcCHOHAJIBLHBIX 32/1a4)

HABBIKOB (pelieHHe NPO0JEeMHO-AHATUTHYECKHUX H

ITpennaraemMoe KOJIMYECTBO 3aJaHUI

1

[TocnenoBaTenbHOCTH BEIOOPKH

Cirydaiinas

Kpurepuu onenxku:

- BBIJEIICHUE U TIOHNMAHUE IIPOOIEMBI

- yMeH#e 0000111aTh, COMOCTABISAT PA3IMYHBIC TOYKH 3PESHHS

- IOJTHOTA UCIOJIb30BAHUSI HCTOUHUKOB

- HAJTMYME aBTOPCKOM MO3HULIUH

- COOTBETCTBHE OTBETA IIOCTABIIEHHOMY BOIIPOCY

- WCTOJb30BaHWE COIMAIBLHOTO OmbITa, MarepuanoB CMU,
CTAaTUCTUYCCKHUX JaHHBIX

- TOTUIHOCTD U3JIOKCHUS

- YMEHHE caenaTh KBanu(UIIPOBaHHBIC BEIBOJABI U 0000IIEHNS C
TOYKH 3pEHUS pelIeHus! MPOo(eCcCHOHANBHBIX 33/1a4

- yMEHHE TIPUBECTH IPUMEP

- OII0pa Ha TEOPETHYECKUE MOJTOKEHHS

- BJIaJICHUE COOTBETCTBYIOIICH TEPMHHOJIOTUEH

«5» ecn TpeOOBaHMUS K OTBETY BBIIIOJHCHBI B ITOJHOM 00beMe

«» ecn B 1IEJIOM BBINOJNHEHbI TPeOOBaHUS K OTBETY, OIHAKO eCTh
HEOOJbIINE HETOYHOCTH B M3JI0XKEHHH HEKOTOPBIX BOIPOCOB.
3arpynasiercss B (OPMYJNHUPOBAHUHM  KBATH(HUIIMPOBAHHBIX
BBIBOZOB U 00001EHUI

«3» ecinun TpeOOBaHUS BBITOJIHEHBI YACTHYHO — MBITACTCS 00OCHOBATH CBOIO

TOYKY 3pEHHUs, OJHAKO Clab0 apryMeHTUPyeT HaydHbIe
HOJIOKEHHS, INPAKTHYECKH HE CIOCOOEH CaMOCTOSTENIBHO
c(hopMyIHpPOBAaTh BHIBOABI M OOOOIICHHS, HE BHIUT CBS3b C
poheCcCHOHAIBHON JIeSITENIbHOCTBI0

4. YueOHO-MeTOAMYECKOE WU
(Mmoxyis)

4.1. DJIeKTPOHHbIE Y4eOHbIe U3IaHUSA

MaTEPHAIBHO-TEXHHYECCKOE

obecmeyeHue AUCIUITINHBI

1. TaBponckas, lO.}O0. Komnouagnas xumwus: ydyeOHMK W TPAKTUKYM ISl BY30B /
1O. YO. I'aBponckas, B. H. ITak. — Mocksa : U3narensctBo FOpaiit, 2023. — 287 ¢. —

(Boicmiee oOpaszoBanue). — ISBN 978-5-534-02502-6. — Tekct

AJIEKTPOHHBIN //

O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511731.

2. ®wusuueckas u koutonaHas xumus. B 2 4. Yacts 2. KomnougHas XumMust : y4eOHUK IS
By30B / B. 0. Konroxos [u ap.] ; mox penaknueii B. FO. Konroxosa, K. U. [Tonosa. — 2-
e u3A., uctp. u gon. — Mocksa : U3gatensctBo FOpaiit, 2023. — 309 c. — (Bsicuiee

obpa3zoBaHue). —

ISBN 978-5-534-06720-0.

Tekct SJICKTPOHHBIA  //

Oo6pazoBarenpHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515471.
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3. Iyxwun, E. 1. Komnounnas xumus : yueoHuk uist By3oB / E. JI. Illykun, A. B. Ilepuos,
E. A. Amenuna. — 7-e u3n., ucnp. u gon. — Mocksa : U3patensctBo FOpaint, 2023, —

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

4. SxomneBa, A.A. Komnougnas xumusi: ydeOHOe mocoOWe s BY30B/
A. A. SIxoBneBa. — 2-e u3na., ucnp. u gon. — Mocksa : U3natensctBo HOpaiit, 2023. —
209 c.— (Boicmiee 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 OmbOmmotexa [DnexktponHsld pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snektponHas 6ubmmoreka «KubepJlennnkay [Dnexrponnsiii pecype]. — URL:
http://cyberleninka.ru/.
6. Mudopmammonnas cucrema «EanHoe OkHO gocTyma K 0Opa3oBaTeIbHBIM pecypcam»
[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
CHCTEeMBbI

O6yuarommmMcst  obecniedeH J0cTyn (yOaJICHHBIA JOCTYyH) K HUXKE CICAYIOIINM
COBPEMEHHBIM MpodeccHoHanbHbIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CUCTEMaM:

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
olecrieyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA
1. JluueH3uoHHOE mporpaMMHOe oOecreueHue: OmepanuoHHas cuctema Microsoft
Windows, naket opucubsix npuioxenuit Microsoft Office.
2. CBOOODHO pacHpocTpaHseMOe TMpOTrpaMMHOE oOOecrieueHue: CBOOOJHBIC TAaKEThI
oducubix npuinoxxenuid Apache Open Office, LibreOffice.
3. IIporpammHoe obecrieueHHe OTEYECTBEHHOTO IPOM3BOJCTBA: CIIPABOYHO-IIPaBOBAs
cuctema «l"apant» (OneKTpoHHBIN nepuoanydeckuil cnpaBoyHuk «Cucrema 'APAHTY),
oGpasoBaTenbHas miardopma FOPAUT (Dnexrponnas Guénmoreunas cuctema «IBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >IEKTPOHHO-OHOTHOTEHAS CHCTEMA
ZNANIUM, snexktpoHHast 6nbnnoTeyHas cucteMa «KOHCYJIbTaHT CTyIeHTay.
4.5. O6opynoBaHue U TEXHUYECKHE CPEACTBA 00yUeHUs

Jns peanuzanuy JUCHMIUIMHBL (MOAYJSA) MCIONB3YIOTCS Yy4yeOHbIe ayJUTOPUHU IS
NpOBE/ICHUST Y4YeOHBIX 3aHATHH, KOTOpPHIE OCHAIICHBI OO0OPYAOBAaHHMEM W TEXHUYECKUMHU
cpeAcTBaMU OOy4YeHMs, U TIOMEIICHUS JJIS CaMOCTOSATENIbHOW paboThl 00yJaromuXxcs, KOTOpble
OCHAIIIEHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MOJAKIIOYCHHS K ceTH «MHTepHeT» U
o0ecrieyeHbl JIOCTYIIOM B DJIEKTPOHHYIO HH(OpMAIMOHHO-00pazoBaTenbHytlo cpeny PXTY
uMm. JI.1. Menneneesa. JlomyckaeTcsi 3aMeHa 000pyI0BaHMS €70 BUPTYAJTbHBIMU aHAJIOTaAMU.
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HaumeHoBanue y‘leﬁl—lle ayzmToplm I OcHallleHHOCTh y‘leﬁHbIX ayzmToplm AJIS MPOBEACHUA

NpoBeAeHUs YUeOHbIX 3aHATHI 1 Y4eOHbIX 3aHSITHI ¥ TOMEIeHUH /1JI151 CAMOCTOSITe/IbHOM
MOMEIeHUH 1JISl CAMOCTOSATEIbLHOM pa6oTbl 000py1OBAHMEM U TEXHHYECKMMHM CpelCcTBaMU
padoThI* 00yueHHust
Y4eOHbIE  ayAuTOpHUHM  JUIS  TPOBEACHUS | YucOHas ayAuTOpUS YKOMIUICKTOBAaHA CIICIUATU3UPOBAHHON
YYeOHBIX 3aHATHA MeOeNbI0, OTBEYAKONICH BCEM YCTAaHOBJICHHBIM HOpMaM |

TpeOoBaHUSAM, 000PYNOBAHUEM M TEXHUYECKHMMH CPEICTBAMU
00yueHus (MOOMIIbHOE MYJIbTUMEIMHHOE 000pYA0BaHUE).
[Tomemnienne st cCaMOCTOATENEHON PaOOTHI IlomemieHne  OCHAIIEHO  KOMIIBIOTEPHOM  TEXHHUKOHM  C
BO3MOXKHOCTBIO ~MOAKIIOUEHHs K cetd «MHTepHET» U
o0ecrieyeHneM JIOCTyINla B 3JEKTPOHHYIO HH(OPMAIOHHO-
obpazosarenbHyo cpeny PXTY wum. .M. Menneneesa u x
9BC.

* Homep KOHKpETHOW ayAWTOpHHU yKa3zaH B NpuKase o0 ayauTopHOM (oOHAE, paclicaHHM Y4YeOHBIX 3aHATHH U
pacIcaHiy IPOMEKYTOTHON aTTeCTalny.
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