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1. Ilesix ocBOEHHS XHCIHILIMHBI

IlenssMH OCBOEHHs JAMCUMIUIMHBI KOJUIOMJHAs XHMHs SBJISIIOTCS: yriayOJlleHuWe 3HaHWH B
obnacT crienu(pUUECKUX CBOMCTB AMUCIEPCHBIX CHCTEM, KOTOPBIE SIBJISIFOTCS OCHOBOW MHOTHX
TEXHOJIOTHYECKHX = MPOLECCOB W LIMPOKO HCIOJB3YIOTCH MpPH IOIYYEHHUH pPa3IM4YHBIX
MaTepHaIOB, OCHOBHBIE CBOMCTBA KOTOPHIX 3aBUCAT OT AUCHEPCHOCTH, IPUPOILI TOBEPXHOCTH H
CBSI3aHBl C 3aKOHOMEPHOCTSMHU CTPYKTYpoOOpa3oBaHHs; H3y4E€HHE SBJICHHH INPHCYIHX
JHUCTIEPCHBIM CHCTEMaM, YTO HEOOXOJMMO KakK Ul ONTHMH3ALUH XHMHKO-TEXHOJIOTHYECKHUX
MPOIIECCOB, TAK U NMPH PEUICHUH 3aha4y OXpaHbl OKPYXKAIOUIeH cpeibl (OYMCTKA CTOYHBIX BOJ,
yJIaBIMBaHHE POMBIIUIEHHBIX BEIOPOCOB).

2. Mecro nucuuninnasl B crpykrype OIIOII BO
Kypc xomnoniHoi XxumMun usydaercs B 6a30Boi yacTH y4eOHOro IUIaHa.
[Tepeuens yyeOHBIX TUCLUIUIMH, HEOOXOUMBIX ISt H3YYCHUS KOJUIOMJIHOM XUMHUHU:

Heopranuueckas Xumus;
Opra"auyeckasi XuMusi;
Dusuka;
MaremMatuka;
dusuyeckast XUMus.
JIMCIMILIHHA KOJUIOUAHOW XUMHH SIBJISIETCS OJHON U3 TEOPETHYECKHX OCHOB HEOOXOIUMOH
JUIS M3yYEHHUsS IOCIEAYIOMUX KypcoB «XHMHYECKas TEXHOJIOTHS», «BBICOKOMONEKYIspHBIE
COEIMHEHHUS», a TaK YK€ KYpPCOB CIIECLIHATIU3ALHH.

3. Komnerenuuu ody4uawmerocsi, popMHpyemMblie B pe3yJibTaTe 0CBOCHHS
AUCHHILTHHBI

B mpouecce OCBOGHHs AaHHOM AMCUHUIUIMHBI CTYJEHT JOJDKEH o0nanaTh ClEAyIOIUMH
npohecCHOHAIBHBIME U O0IIEKYIbTYPHBIMU KOMIIETCHIUSIMH

- HCIOJB30BaTh 3HAHHMS O CTPOECHHH BEIIECTBA, MNPHPOAEC XHMHYECKOH CBS3UM B
pa3IMYHBIX KJaccax XHMHUYECKHX COCJIMHEHMH JUISi NOHHUMAHHS CBOMCTB MAaTepHalioB H
MeXaHU3Ma XMMHUYECKUX MTPOIEeCCOoB, MpoTeKaoumx B okpyxkatomem Mupe (OIIK — 3).

3HATH: OCHOBHBIE 3aKOHBI O CTPOCHHMM BelleCTBA W (PyHIaMEHTAIbHBIE XHMHYECKHE
TOHSATHS;

YMerb: aHAIM3UPOBATH MEXAaHHW3M XHMHUYECKHX IIPOLIECCOB IPOTEKAIOMMUX B
OKpYIKaloIeM MHPE;

Baanern: cioco0aMu ¥ METOJIaMH aHAIM3a XUMHUYECKUX INPEBPALEHUN NPOTEKAIOLIHUX
TPU pa3IMYHBIX TEXHOJIOTHYECKHX Mpolieccax.




4. CrpykTypa M coaepKaHue JHCHHMILIHHBI (MOXYJIs) KOJLUIOH/IHAS XUMHS
OO6mias Tpy10eMKOCTh AUCHHUIUTHHBI COCTABISET 3 3a4eTHBIX eaunuil, 108 yaca

Ne | Pazpnen (Tema) Bunel yuebHo# paboTsl, BKIIOYas O6Bém Dopmbl
n/n | AUCLMIUTHHBI CaMOCTOSATENbHYIO paboTy CTyAeHTOB yueOHOM TEeKyILIero
< U TPYZAOEMKOCTb (B Yacax) paboTsl, ¢ KOHTPOJIS
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Ik Beenenue. 4 1 2 - 6 1/50%

Copnepxanue
H 3a71aum
Kypca.

2. | Monekynsipio | 4 | 2- | 2 4 8 3/50%
KHHETHYECKH 4
M ONTHYECKHE
CBOMCTBa
JMCTIEPCHBIX
CHCTEM.

3. | Tepmonunam 4 | 5 |22 4 8 3/50% PeliTunr
uKa 6 KOHTPOJIb
MOBEPXHOCTH Nol
BIX SIBJICHHIA.

4. | Ancopbums 4 | 7- | 4 8 8 6/50%

Ha 10
MOBEPXHOCTH

paznena ¢as.
KanunnspHeie

SBJICHHS.

5. | Onektpokune | 4 | 11-| 4 8 8 6/50% PetiTunr
THYECKHE 13 KOHTPOITb
SABJICHUS B N2
JIUCTIEPCHBIX
cHCTeMax.

6. VYeroduuBoer | 4 | 14-| 2 6 8 4/50%

b 15
JMCTIEPCHBIX
CHCTEM.

7. OcHOBBI 4 [16-] 2 6 8 4/50% Peiitunr
(bHSldKO- 18 KOHTPOJIb
XUMHYECKOM No3
MEeXaHHKH
JIMCTIEPCHBIX
CHCTEM.

Bcero: 18 36 54 27/50% 3aver c

OLIEHKOH




Copepxanue Kypca

Komnoungnast xuMus - Hayka 0 GU3HKO-XHMHYECKHX CBOMCTBAX AMCIEPCHBIX CHCTEM H
TIOBEPXHOCTHBIX SIBJIEHUSX. J[MCIIepCHBIE CHCTEMBI KaK OCOOBIM KJIaCC reTepPOre€HHBIX CHCTEM.
Bo3pacranune ponu €CTECTBEHHBIX TpaHHUI] pazjela M0 Mepe YBEJIHYEeHHS CTeNeHH
pa3apoONeHHOCTH  OJHOW MM  HECKONbKMX (a3 TIeTeporeHHOod cucTeMbl. Mepsl
pa3apoOIeHHOCTH AUCHIEPCHOH a3kl

Knaccupuxanusi JUCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHUIO a3, mo dopme H
pa3MepaM 4acTHIl AUCIIEPCHOH (a3bl, X KOHIEHTPALMHU U 110 APYTHM IIPH3HAKAM.

CX0oncTBO M pasznuyue KOPIYCKY/ISPHBIX BBICOKOJUCIEPCHBIX CHUCTEM C pacTBOpaMH
BBICOKOMOJIEKYJISIPHBIX BELIECTB.

Cnioco6sI MOJIYYCHUS JUCIICPCHBIX CUCTEM.

MOJIEKVJIIPHO-KUHETUYECKUE CBOUCTBA JUCITEPCHBIX CUCTEM

[TonsiTie 0 OpOYHOBCKOM [IBMIJKEHHM 4YaCTHI[ JMUCHEPCHOH (pa3bl M KHHETHYECKHX
CBOMCTBaX JHMCHEPCHBIX CHCTEM. TOJIKOBaHHE KOPIYCKYJISIPHBIX BBICOKOIHCIEPCHBIX CHCTEM
KaK pacTBOpOB, TIJe "pacTBopuTeleM" CIy)XKHUT JHMCIEpCHOHHAs cpela, a B KadyecTBe
"pacTBOpeHHOro BemiecTna" BeicTynaeT aucnepcHas ¢aza. CriocoObl BRIpOXKEHHS KOHIEHTPAIIUK
YaCTHI JUCTIEPCHOH (ha3bl.

Hudpdy3us wactun pucnepcHod (asel. IloHsTHE O TrpagWeHTe KOHIEHTPALUH,
1 y3HOHHOM MOTOKE, MOBEPXHOCTHON IIOTHOCTH AH((Y3HOHHOTO MOTOKA YaCTHI. 3aKOHBI
mapdy3un Guxa. Tepmonunamudeckoe onucanue auddy3un. YpaBHeHue A Kodppunuenta
quddy3uonHoit npoBoguMocTH cpeasl. OOocHoBaHMe 3akoHOB Puka. YpaBHeHHE IS
ko3 punmenta quddy3un yacTui B BA3KOH cpeje.

TeS};nﬂ OpOYHOBCKOrO JIBU)KEHHS YacTHI[ AUCIEpPCHOH (a3pl. YpaBHEHHWE Ul CpemHeit
KBaJIpaTHYHON MPOCKIIUH CMEIICHUs YaCTHII.

CeauMeHTanus YacTUIL AUCHEPCHON (a3pl B 10JIe 3eMHOTO TATOTEHHUS H IEHTPOOEIKHOM
nosie. 3aKOHBI JBHIXKCHUS OTAENbHOM YacTHUIBI B BS3KOH Cpele MOJ JEeHCTBHEM BHELIHEro
cuioBoro mouisi. [IoHATHE O CEQMMEHTAMOHHOM IIOTOKE M IIOBEPXHOCTHOM IUIOTHOCTH
CeIMMEHTAI[HOHHOTO MTOTOKA YaCTHII.

CenmumeHTalIMOHHO-M(BPY3HOHHOE paBHOBECHE B KOPIYCKYJSIPHO - JHUCIEPCHBIX
cucreMax. [loHsiTHE O KMHETHYECKOH YCTOHYMBOCTH JTHX CHCTEM. 3aKOHBI paclpeeeHHs
KOHIICHTPAIlMM YaCcTHI[ JUCIEpCHOM ¢a3sl B IPOCTPAHCTBE IPH CEIUMEHTAHOHHO-
muhdy3MOHHOM pPABHOBECHH B TIpPaBHTAHOHHOM IIOJie 3eMIM M LEHTPOOeKHOM moe.

Onpez{eneﬂue MAacCChl U pasM€poOB 4aCTHIl C ITIOMOIIIBIO 9TUX 3aKOHOB.
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CenMMeHTAIlMOHHBIA aHAJIN3 KOPIYCKYJIAPHO-AUCIIEPCHBIX CHCTEM. Pacuer paaunyca
YaCTHIIBI IO 3aKOHY €€ IBHIKECHHUS B BSA3KOH Cpe€ac B ITOJIE 3EMHOI'O TATOTCHHUS H lIeHTpOGG)KHOM
noJyie. MeTroasl ONpeACICHUs CKOPOCTH ABHIXXCHHS 4aCTHUIl B ClIy4dae MOHOIIHCIIepCHOﬁ CHCTCMBEI,
B TOM 4YHCJIC METOJ HAKOIUJICHHUA OCaIKa. Onpe,ueneﬂne paanyCcoB 4YaCTHIL ﬂOIIH,IlPICHCpCHOﬁ
CHCTEMBI U IIOCTPOCHHUE KpPIBOﬁ pacnpeaeiieHus 4acTull 1o paguycaM C IIOMOINBIO METOIa

HaKOIICHHUs OCaJKa.

OITUYECKUE CBOMCTBA JIMCITEPCHBIX CUCTEM

Paccesame  cBera  (M3iydeHHs))  KOPIYCKY/ISIPHO-AUCIEPCHBEIMH  CHCTEMaMH,
€ro  NPHYMHBL.  YIJIBTPAMHKPOCKONIHYECKMH  METOJ  M3y4YeHHS  BBICOKOJIMCIIEPCHBIX
CHCTEM.

KonuuecTBeHHBIE XapaKTEPUCTHKH SIBICHUS DPACCEeSIHHS H3JIyYEHHS IUCIEPCHBIMH
CHCTEMAaMH: TIIOTOK, IIOBEPXHOCTHAs IUIOTHOCTh IOTOKAa (MHTEHCHBHOCTH) pAacCEeSHHOTO
U3JIy4eHus, KOI(pQHUMUEHT paccessHUS Cpeasl W Jp. 3aKOHOMEPHOCTH CBETOPACCESHHS
CHCTEMAMH C HENOIJIOMAOIMMH YacTUIIaMH JucTiepcHO (a3el. Ciydait 04eHb MENKHX YacTHI
cepuueckoii hpopmbl. YpaBHeHus Panes 11 HHTEHCHBHOCTH U TIOTOKA PACCESIHHOTO H3JIy4eHHSs
u koddpdunuenta paccesHus. CucreMbl ¢ Oonee KpynHbIMH wacTHnaMu. OcCoOEHHOCTH
CBETOPACCESHUs CHCTEMAaMH C MOIJIOLAIOIIUMH YaCTHLIAMH JTUCIIEPCHOM (ha3bl.

Hedenomerpuueckuit 1 (GoTOMETpUYECKHI METOJBI MCCIIENOBAHHS KOPIYCKYJSPHO-

JUCIIEPCHBIX CHCTEM. Onpeneneﬁne KOHIIEHTpalluyu, pasMepa u Q)OpMBI JacTul ¢ IMOMOIIb 3THUX

METOJIO0B.

S SJIEMEHTBI TEPMOJIMHAMUKU TUCITEPCHBIX CUCTEM

TepmoauHaMHUYECKOE ONMMCAHUE FETEPOreHHBIX CHCTEM C YYETOM €CTECTBEHHBIX IPAHHIL
paznena no meroay ['mbG6ca. Ilonstue o paszpensiomedl MOBEPXHOCTH, €€ MaKPOCKOTHYECKHX
cBoiicTBax. [loBEpXHOCTHOE HATSHKEHHE M IUIOMIAAL pa3feNsIoOle IOBEPXHOCTH Kak
COIIPSDKCHHBIE CBOMCTBA, OTBETCTBEHHBIE 32 MEXaHHYECKOE B3aMMOJICUCTBHE C OKpYXKArOIIEH
cpenoii. @DyHnameHTanbHble ypaBHeHHS ['uOG0ca 1uia pasgensiomei IMOBEPXHOCTH H
npuneralomux kK Hed ¢a3. CobGojanast dHEprus pasJeNsiomei MOBEPXHOCTH (M30BITOYHAS
cBOOOZHAs JHEpPrHsl WJIM IOBEPXHOCTHAs CBOOOJHAs SHEPrus), ypaBHEHHE IS TIOJHOTO eé

muddepenuunana.




VenoBust (a3oBoro paBHOBECHS NPU HAIWYUH MCKPHBICHHON M IUIOCKOW TI'paHUIIBI
pazgena. Merona omnpefeneHHs MOBEPXHOCTHOIO HATSHKEHHs, OCHOBAHHBIE Ha- YCIOBHH
MEXaHHYECKOro paBHOBecHUs (a3.

[Tonsatue o6 ancopbuuu. KommyectBennas Mmepa azacopbumu. KonmwuecTBeHHas mepa
ancopbuun KoMroHeHToB B Meroae ['ub6ca. Ancopbunonnoe ypasHenue ['u66ca ms obimero u
YacTHOTO TIOJIOKEHHS pasZessiolell MOBEPXHOCTH. AHAJIUM3 YPaBHEHHS C YYETOM IPUPOJIBI
cocymecTByomux  ¢as. [loBepXHOCTHO-aKTUBHbBIE,  IOBEPXHOCTHO-MHAKTHBHBIE U
NOBEPXHOCTHO-UHM (D (DEepeHTHBIE BEIECTBAY.

[IpencraBnenue o Apyrux MeToaX ONMHCAHHS SBJICHHUS aICOPOIHH.

Biusaue KpHBH3HBI IDaHHMIBI pa3jiefla HA PaBHOBECHBIE CBOMCTBA COCYIIECTBYIOMIUX
¢a3. 3aBUCHMOCTH HABIECHHUS HACBIIEHHOTO Iapa HajJ JXHIKOCTBIO WM TBEPABIM TEIOM OT
KPUBHU3HBI IpaHMibl pasjena. KammuigpHas konzaeHcanusi. CBsi3b MEXAY pacTBOPHMOCTBHIO
TBEPJIOr0 WIIH JKHIKOTO BEIIEeCTBA B JKUAKOCTH M KPUBH3HOM COOTBETCTBYIOLIEH IpaHHIE
pazzena. SIBieHue peKpUCTA/UIH3ALIHY.

O6pazoBanre HOBOH (ha3bl B OJHOPOJHBIX INEPECHIEHHBIX cHUcTeMax. Kputuyeckue
3apofplnd. [IoHATHE O TOMOrEHHBIX M TIEeTepOreHHBIX peakuusX. KHHeTHKa BO3HHKHOBEHHS
azep U ux pocra. OOpa3oBaHue AUCIEPCHBIX CHCTEM B pe3yJsibTaTe ApoOieHus oqHOM u3 (a3 3a

CYEeT BHENIHUX BO3JEHCTBUMN.

[Ipobnema yuera pasapobieHHOCTH (a3 nNpd  TEPMOJUHAMUYECKOM OIHCAHHH

IF€TCPOr€HHBIX CHCTEM.

AJZICOPBIIMA U CTPYKTYPA ITOBEPXHOCTHBIX CJIOEB

Ancopbrusi Ha TIpaHUIE pas3jiena JKHAKOCTh - Ta3; e€ aHaiM3 C [OMOIIBIO
azicopbrmoHHOro ypaBHeHusi I'n66ca. Xapakrep 3aBHCHUMOCTH TOBEPXHOCTHOTO HATSIKEHHS OT
KOHIIEHTPAILlMM PAacTBOPEHHOrO BELIECTBA B IKUAKOH (pase s MOBEPXHOCTHO-AaKTHBHBIX,
nonepxno;:mo-uﬂarcmsﬂblx " MOBEPXHOCTHO-HHAH(DHepeHTHBIX BEILECTB. Bun
COOTBETCTBYIOLIMX H30TepM ajcopOuuu. OnpeneneHne npeaeabHOi BeTHYHHBI TOBEPXHOCTHOM
KOHIIEHTPALMK pacTBOPEHHOro BemecTBa. CTpoeHHEe MOBEPXHOCTHOro ciiosi. Pacuer pazmepos
MOJIEKYJl PAacTBOPEHHOIO BEIIECTBA 10 BEJIMYHHE €ro INpeAeibHON IOBEPXHOCTHOM
KOHIIEHTPAIHH.

Ancopbuust Ha rpaHule pasfena TBEpAoe Telo - ras; ee ocobeHHocTH. Paznnunbie
KOJMYECTBEHHBIE MeEpbl aAcOpOLUH KOMIIOHEHTa Tra30BOM (a3bl, CBS3b MEXAY HHMH, HX
3KCIIEPUMEHTANIBHOE ompezeneHne. M3otepMbl ancopOuuu, MX XapakTep B 3aBHCHMOCTH OT
NPUPOJBI ¥ YMCJIa KOMIIOHEHTOB ra3oBo# (a3el u npupozs! aacopbenra. J[uHamuka mporecca
ancopbuuu. IlonsTue o Temnore ancopOuUUH, NpUpoJe anCOPOIHOHHBIX CHII, (PU3UIECKON H

XUMHYECKOH azncopbumu. Teopus MoHOMONEKYIsipHON ancopbuuu JI3HrMIOpa, OCHOBHOE
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ypaBHeHHEe TeopuH, HemoctaTouHOCTh JIIHTMIOPOBCKOH Mozenu ancopOuud, e€ nanbHeiiee
passuthe. [lonstue o nomumonekysipHoi ancopbiu. Teopus ancopbuuu Bpynayspa, DMmera
u Temepa, OCHOBHOE ypaBHEHHE TEOPHH.

AncopOuusi Ha rpaHule pasjena TBEpIOe Telo - XKHIKOCTb, €€ OCOOEHHOCTH.
Monekynspaas ancopbuusi. BiusiHue npuponsl pacTBopuTens M ajncopbOeHTa Ha ancopOuuio
pacTBopeHHOro BeuiecTsa. [IpaBuiio BelpaBHuBaHus nosisipHocTeil Pebunaepa. KonuuecTBeHHble
3aKOHOMEPHOCTH MOJIEKYJIsipHOM aacopbuuu. Monnas aacopbuus. V36uparenbHas aacopOius
noHoB. OOMeHHas ancopOuus. 3aKOHOMEPHOCTH MOHHOM ancopOuuu. OOpa3oBaHMe ABOHHOTO
9NEKTPUYECKOr0 CJIOS Ha TpaHMIEe pas3jieNa TBEPAOro Tela C JKUIAKOCTBIO B pe3yibTaTe

n30uparesbHOM ancopOuuu HOHOB U ero crpoeHue. [loHsTHe 0 MULEIaX.

ABJIEHAE CMAYMBAHWMSL. IOBEPHOCTHBIE INIEHKH

Pacrexanue XUIKOCTH WiIH coOMpaHue e€ B KaIllio Ha MOBEPXHOCTH TBEPJABIX M MKUIKAX
ten. CMauMBaHWE M HECMAYMBAHUE TBEPIOrO TeJsa JKUAKOCTHIO. TepMOIMHAMHYECKHH BBIBOJ
YCJIOBHSI CAMOTIPOU3BOJILHOTO PACTEKaHHs HUIKOCTH WIIM COOUpaHus e€ B KaIumo.

Bmusaue 1006aBOK  NOBEPXHOCTHO-AaKTUBHBIX ~ BEINECTB K OKHAKOH ¢daze H
npeaBapuTeIbHOM 00paboTKH MOBEPXHOCTH TBEPAOrO Tejla HAa CMayMBaeMOCTh. [IpuMeHeHHe
SBJICHUS] CMAYUBAHUS UM HE CMAUMBAHUS B TEXHHKE.

MoHoMoneKyIsIpHbIE TUIEHKH HEPAaCTBOPHUMBIX BELIECTB HA FPAaHUIIE pa3zesna )KHUAKOCTh-
ra3. MccnenoBanue 3THUX IUIEHOK METOZOM NOABHXKHOTrO Gapbepa. M30TepMbl CKaTHs IUICHOK.
TonkoBaHHWEe MOBEPXHOCTHBIX IUICHOK KaK JBYMEpHBIX (TIOBEPXHOCTHBIX) pPacTBOPOB.
[ToBepxHOCTHOE  JaBI€HME  KaK  JByMEpHBIH  aHAJOr  OCMOTHYECKOrO  JaBJICHUS.
TepmonvHamMAYECKHi BBIBO/I 3aBHCUMOCTH
MOBEPXHOCTHOTO JIaBJICHUSI OT IIOBEPXHOCTHOH KOHIIGHTpAllMH BELIEeCTBa, 0Opa3syrolero
wieHky. [IpuMeHeHne MeTona MOBEPXHOCTHBIX IUICHOK JUIS H3YYEHHSI CTPOEHHS MOJIEKYI
BEIECTBA IUIEHKUA. TOHKHE IUIEHKH CMa3bIBAIOIIMX MAaTEpPHAJIOB HA I'PaHUIE JBYX TBEPABIX
Ten. MexaHHu3M CMa3bIBaloOIIEero AeHCTBHS IUIEHOK.

SJIEKTPOKMHETHUYECKUE ABJIEHWA B IUCITEPCHBIX CUCTEMAX

O6mme npencraBieHuss 00  JNEKTPOKMHETHYECKHX  SBJICHUSX. OekTpodopes,
3NIEKTPOOCMOC, MOTCHIHAI TEYEHHUs, MOTEHLUAl CeJIUMEHTAIHH, CocoObl MX HaOIIONEHHS.
IIpakTHYeckoe UCIIOIBL30BaHHE ITHX SIBJICHUH.

Teopust 21EKTPOKHHETHYECKHX SBJICHHUH. JIBOHHON 3JIEKTPHYECKUH CIIOH Ha IpaHHUIE
pazznena (a3, NpUYMHBI €ro BO3HUKHOBEHHs. CTpOEHHE JBOMHOIO 3JIEKTPUYECKOrO CIIOS.

[ToHsATHE O IUIOCKOCTH CKOJIBYKEHHUS H QJICKTPOKHHETHYCCKOM ITOTCHIIHAIIC. YPaBHeHHe JJIA
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CKOPOCTH OTHOCHTENIBHOTO ABIKeHHs (a3 moj JeHcTBHEM MOCTOSHHOTO 3JIEKTPHYECKOTO MOJIS.
Pacuer mo 3TOMy ypaBHEHHIO 3JIEKTPOKMHETHYECKOrO MOTEHI[HAa HA OCHOBE ONBITHBIX JAHHBIX
10 3eKTpodope3y WIH 3MeKTpoocMocy. BiusiHHEe NMPUPOIBI M KOHIIEHTPAIIMH 3JIEKTPOJIMTOB HA

CKOPOCTH OTHOCHUTEJIIBHOI'O JABHIKCHHUS (1)&3 u SHCKTPOKPIHCTPI‘ICCKI/Iﬁ ITOTCHIUAJIL.

YCTOMYUBOCTD JJUCITEPCHBIX CUCTEM

Obmue mnpencraBneHus: 00 yYCTOMYMBOCTH [AMCHEPCHBIX CHUCTEM. ArperatuBHas H
CeIMMEHTAllMOHHAas ycToiuuBocTh. Koarynsuus M pekpucTauiM3alys 4YacTHLl JUCIIEPOHOM
da3bl  KaK  TMPOSIBJICHHE  arperaTMBHOM  HEYCTOMYMBOCTH  JMCHEPCHBIX  CHCTEM.
Tepmoaunamuyeckoe 060CHOBAaHUE arperaTuBHOM HEYCTOWYHBOCTH.

Crabunu3upoBaHHbIE (3aTOPMOIKEHHBIE) COCTOSIHHUS JUCTIEPCHBIX cucTeM. Ctabumu3anus
0 OTHOIICHHWIO K KOAryJsiUuu. AHanu3 SBICHHS KOATyJISIMHH C MO3ULUH 3¢ EeKTHBHBIX
JIBOMHBIX CTOJIKHOBEHHH YaCTHI] IUCIIEPCHOM (haBH,

KpuBble MOTEHIMAIBPHOW OSHEPrHM B3aUMOJECHCTBHS ABYX uacTul. IloHsTHe o0
NOTeHIHAIBHOM Oapbepe, OBICTPOH s MeUleHHOH Koaryisiuud. DakTopel, ONpeAesIonHe
BEJIMYMHY NOTEHIIMAIIBHOTO Oapbepa.

Koarynsimusi yacTuil qucnepcHoi (a3l B THAPO30JISAX MO ACHCTBHEM 3JIEKTPOJIUTOB.
IIpaBuna koarymsinuu snexkTpoiauTamu. OcoOble siBIeHHs, HaOmogaeMble NPU KOAryJSIUA
JJIEKTPOJIUTAMH: IPHUBBIKAHUE, HENPABWIBHBIC pSAObl, CHHEPrH3M, AHTArOHHW3M, KOJUIOHIHAS
3anmra ceHcuOmnm3anus. COBpeMEHHBIE IPEJCTABICHHS O MEXaHH3ME KOaryJIupyomero
nedictBust  onekTposnuToB. Koarynsuus noj JeicTBHEM INepeMEIIMBaHHs, YJbTpa3BykKa,
HarpeBaHus, 3aMOPAXKUBAHUS U JPYTruX HakTopos.

Kuneruka xoarynsauuu. CKOpOCTh KOaryiusiiuu, €€ BBIp@OXKEHHE 4Yepe3 YHCIIO
9 eKTUBHBIX ABOMHBIX CTOJKHOBEHHH wacTul aucnepcHoi ¢aspl. Kunermka ObICTpoii
KOAryJISIEH MOHOIMCIIEPCHBIX CHCTeM 10 CMOIyXOBCKOMY H IIOJIUIUCIIEPCHBIX CHCTEM IO
Mriomnepy. OcCHOBHBIE KHHETHYECKHE YpaBHEHHS, HX aHamu3. KuHeTHka MeIeHHON

KOAryJIsIAH.

OCHOBBI ®U3UKO-XUMHWYECKOM MEXAHUKU JIUCITEPCHBIX CUCTEM.
CTPYKTYPUPOBAHHBIE TUCITEPCUOHHBIE CUCTEMBI
O6mue npeacTaBIeHUs O CTPYKTYPUPOBAHHBIX cHcTeMax. J[MCcrepCHOHHBIE CHCTEMBI CO
CTPYKTYpHOM  CEeTKOH, o0O0pa3oBaHHOW OJJleMEHTaMH  JUCHEPCHOHHOM  ¢a3el  (remm).
KoarynsuuoHHble H  KOHJICHCAIMOHO-KPHCTAJUIM3AIMOHHBIE CTPYKTYpHl 10 PeGuHIepy.
KoHIeHTpHpOBaHHbIE 3MYJIBCHH U TEHBI Kak oOpalleHHble CTPYKTYPHPOBAHHBIE CHCTEMEI, /e

CTpYKTypHas ceTka oOpa3oBaHa JUCIIEPCHOU CPeJIOi.
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VrpyromiacTuyeckue ¥ peoJIorHuecKie CBOMCTBa CTPYKTYPHPOBAHHBIX CHCTEM, HX
CBSI3b C OCOOEHHOCTSIMH CTPYKTYp. SIBIeHHE TUKCOTpONHH. BiusiHue 106aBOK MOBEPXHOCTHO-

AKTUBHBIX BEIICCTB HA NIPOYHOCTH CTPYKTYPHUPOBAHHBIX CHCTEM.

ITEPEYEHbD JIABOPATOPHBIX PABOT

1. CenuMeHTaMOHHBIH aHAIN3 OPOIIKOB METOI0OM HAKOIUICHHS OCaJIKa.

2 HOJ’IY‘ICHPIC u He(l)CJIOMCTpH‘ICCKOC HCCIIeIOBaHUE 30JIeH ¢ HE NOTJIOMIAIOIMMHCS

YaCTHI[AMH JTUCTIEPCHO# (a3sl.

3. ITonyuenne u (HOTOMETPHUYECKOE HCCIEJOBAaHHE 30JIeii C HE NOMIONAIIIAMHECS
YacTUI[AMH JUCTIEPCHOMU (a3bl.
4. UccnenoBanue afcopOnus Ha rpaHULIe pa3jienia )KHIKOCTb-Tas3.

5. HccnenoBanue ancopOLMU PacTBOPEHHOrO BELIECTBA JKUAKOM (a3a Ha rpaHuIe C

TBEPABIM TEJIOM.
6. [Tonydenue 305el U UX UCCIIEIOBAaHUE METOJIOM 3JIeKTpodopesa.

7. U3y4yeHue KoaryJsiiuy B THIPO30JISX IO/ ICHCTBHEM JJIEKTPOJIHTOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

W3noxeHHe JIEKIMOHHOTO Kypca OCYINECTBISIETCS B BHAE YCTHBIX JIKIHHA C
[IPUMEHEHHEM 3JIEKTPOHHBIX CPEICTB 00yUeHHUS.

B kawyecTBe NEMOHCTPAllMOHHOIO MaTepHaia UCHOJB3YIOTCS PUCYHKH M TaOJHIBI IO
U3J1araéMoMy MaTepHaiy.

Jlnsg JIydmiero yCBOEHHS TEOPETHYECKHX OCHOB B IPOLECCE H3YYEHHS JIUCIUILIAHBI
HCTIOJIB3YIOTCS TabopaTopHble paboThl, MO3BOJISIONINE HATJISIHO NPEACTaBUTh MHOTHE (PH3HKO-
XMMHYECKHE IIPOIECCHI.

WuT€pakTUBHBIE METOBI O0yUEHUSI.

IIpu npoxoxaeHuH 1a6OpPaTOPHOro MpaKTHKyMma CTYAEHTaM Ipeiaraercs paborath B
MalbIX rpynmax: y4eOHas rpynmna pa3OuBaeTcsi Ha HECKOJIBKO HEOONBIMX rpynm — mo 2-3
yenopeka. Kaxkiass rpynma BeIIONHSET 3amaHue (1abopaTOpHBIE ONBITHI) W3 J1aOOpPaTOPHOTO
npaktukyma. [Ipouecc BBINOMHEHHS OCYHIECTBISIETCS Ha OCHOBe oOMeHa MHEHHH M BhIOOpa
ONTHMAIBHOTO IIyTH PELIeHMUs, T.€. HCIIOJIb3yeTCs METO/I pa30opa KOHKPETHBIX CHTYAIIHiA.

Ha ocHOBe MOJIyYEHHBIX JAHHBIX MO BCEM OINbBITaM KaKIBIA CTYJEHT 3allOJHAET CBOM
nabOpaTOpHBIH JKypHAJ, TIJle 3alUCHIBAET pe3yJbTaThl OIBITOB, HAOJIONEHHUS, COCTaBJISET
YpaBHEHHSI peaKIii XUMHYECKHX MPOLECCOB, POU3BOAUT COOTBETCTBYIOIINE MaTeMAaTHUECKHE
pacyeThl ¥ pe3ysIbTaThl IPEACTABISET B BUAe TabauI WK rpadudeckoil 3aBUCHMOCTH.

Ha cofecenoBanuu ¢ mnpenojaBarelieM CTYJCHT IpeACTaBiseT O(GOPMIICHHBIH OTYET 1O
JaHHOH mnabopartopHol paGoTe M OTBEYaeT Ha BONPOCHI IIPENojaBaTelsi, CBS3aHHBIE C
METOJUKONH paboThl, pe3ynpTaTaMH M BbBoAamMHu. [lo psay paboTr mnpemycmarpuBaeTcs
NPUMEHEHHE TECTOBOTO METO/IA «3aIIUTHD).



I'pynnoBass pabGoTa B XHMHYECKOW abopaToOpu¥ CTHMYJIHPYET COIJIACOBAHHOE
B3aUMONECHMCTBHE MEXAY CTYJEHTAMH, OTHOIIEHHS B3aMMHON  OTBETCTBEHHOCTH H
corpynuauyectsa. [Ipu GpopmupoBanuu rpynn yunTeiBaeTCs 1Ba MPU3HAKA: CTENEHh XMMHYECKOM
MOJArOTOBJIEHHOCTH CTYJEHTOB M XapaKTep MEXUIMYHOCTHBIX OTHOIIEHHH. B psje ciydaes
CTY[IEHTaM CaMHUM IIpe/uiaraercs pasOUThCs Ha TPYNIBI, COCTAB KOTOPHIX BIOCIIEACTBAH MOXET
KOPPEKTUPOBATHCS /IS MOBBIIEHHS Ka4eCcTBa paboThI.

B naGopaTopHOM NpakTHKyMeé NpH BBIIOJHEHHH OTHENBHBIX OIBITOB HCIIOJIB3YETCs
MeTOA NPOoOIEMHOr0 00yYeHHs: CTYICHT MOTyYaeT 3aJaHie Ha XUMHUYECKH IPOLIECC, METOIUKY
KOTOpOrO OH JIOJDKEH TI0A00paTh CaMOCTOSTENBHO, HCXOJAS W3 HMEIOUIMXCS pEaKTHBOB,
o0CyTMTh €e ¢ IpenoaBaTesieM U 3aTeM MPUCTYITHTh K €0 BHITOJIHEHHIO.

JlaGopaTOpHBIH TNpAaKTHKyM BBIIOJNHSETCS 110 Y4eOHO-METOJAMYECKHM MOCOGHSM,
pa3spabOTaHHBIM  NPHMEHHUTEIBHO Ui  CTYAEHTOB COOTBETCTBYIOIIEIO  HANpaBJICHHSL.
ITonmy4yeHHbIe 3KCIIEPUMEHTAIBHBIE JJaHHBIC 3aIIUCHIBAIOTCS CTYACHTaMH B pabouyio TeTpas. [1o
uToraM KaxaoW sabopaTopHOit paGoTel cTyAeHT odopmisieT NMMChbMEHHBIH oTuer. Hanmmume
TAKOro IPAaKTHKyMa I103BOJISIET CTYJEHTaM 3apaHee IMOATOTOBHTHCS K COOECEe0BaHMIO HIIH

TECTHPOBAHUIO IIPH 3aLUTE KOHKPETHOM J1ab0paToOpHO# paboTh.

6. OLIEHOYHBIE CPEJICTBA JJIA1 TEKVIIIEI'O KOHTPOJISI YCITEBAEMOCTH,
ITPOMEXXYTOYHOM ATTECTAILMM I10 UTOI'AM OCBOEHUS JIMCLIATUIMHBI U
YYEBHO-METOJIUYECKOE OBECITEUEHUE CAMOCTOSITEJIBHOM PABOTBI
CTYJEHTOB
Bonpoce peiitunr — kourpoas, CPC u 3a4era ¢ oneHKoii

JIns TeKyInero KOHTPOJIsA YCIIEBAEMOCTH CTYIEHTOB HCIOJB3YIOTCS PEHTHHI-KOHTPOIb, a
TaK K€ [POBEPOYHbIE paboThl (TECTBI) MJIS KOHTPONS CaMOCTOSTENbHOM paboTBI
HpOMe)KyTb:{HOﬁ arrecTanyei o UToraMm OCBOSHHUS JUCLIMILIUHBI SBJISIETCS 3a4€T C OLIEHKOM.

ITpuMeps! 3a1aHui 1)1 NPOBEACHHS PEUTHHI-KOHTPOJIS:

Pelituar-kouTposas Nel

BOIIPOC 1.2.1. Kaxoe u3 nonodicenuil, Xapaxmepusyloujux MONeKyISAPHO-KUHeMmu4eckue
C60UCMBA OUCNEPCHBIX CUCMEM, HE COOMBECMEYem IKCNEPUMEHMANbHBIM OAHHBIM?
OTBETBI:
1. CrenmeHp AMCIEPCHOCTH — 3TO BeNWYHHA, OOpaTHas JIMHEHHOMY pa3Mepy 4YacTHII
JUCTIEPCHOM (ha3kbl.
2. Ilo crenmeHM OMCHEPCHOCTH BCE CHCTEMbl KIAacCHHUHMPYIOTCS HaA TIpybOaHMCIIEpCHEIE,
MHKPOI€TEPOT€HHBIE, HCTHHHO—KOJUIOU/HBIE, MOJIEKYJIIPHBIE M MOHOAMCIEPCHBIE —

UCTHUHHBIC PACTBOPEIL.
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3. K MonexynsipHO—KHUHETHYECKUM CBOMCTBAM JUCHEPCHBIX CHCTEM OTHOCATCS OpOYHOBCKOE
IBIKeHHE, TP y3us, 0CMOC U CETUMEHTALHS.

4. BpOyHOBCKOE IBI)KCHHE HMEET MOJIEKYJISPHO — KHHETHYECKYI) NPHPOAY H SBJISETCS
CJIEJICTBHEM TEIIOBOTO JIBHKEHHS MOJIEKYIL.

5. SIBnenne nuddy3un CBOMCTBEHHO BCEM CHCTEMaM OT MOJIEKYJISPHBIX JI0 IpyOOAMCIIEPCHBIX.
CxopocTh mporecca 3aBUCHT OT BEJTHYHHBI H ()OPMBI YAaCTHI[ JUCIIEPCHOM (ha3bl; IMpouece UueT
TeM OBICTpee, YeM BBIIIE TEMIIepaTypa i KpyIHee YacTHIbI.

6. ITockonbky paBHOMEpHOE pacipejelieHue BemecTBa—(pa3sl Mo BceMy 00beMy pacTBopa

HauOosnee BeposTHO, mpouecc AUPQPY3UH HIAET C YBEIMYCHHEM OSHTPOIMH M  SBIISETCS
CaMOTIPOH3BOJIEHBIM.

7. Ilox KOHUEHTpaMel AUCIIEPCHON CHCTEMBI CIIEAyeT CUMTATh YUCIO KHHETHYECKHX €IUHHUIL
— KOJUIOH/IHBIX YaCTHIl B €HHHUIIE 00beMa CHCTEMBI, T.€. YUCICHHYIO KOHIEHTPAIMIO YaCTHI]
JUCTIEPCHOH (a3bl.

8. OcobGeHHOCTP OCMOTHYECKOIO JaBJIEHHS KOJUIOMIHBIX pPacTBOpPOB 110 CPAaBHECHHUHIO C
HCTHHHBIMH PACTBOPAMH — €ro Majio€ 3HAaY€HUE U HENNOCTOSHCTBO.

9. Masoe ocMOTHYECKOE [aBJIEHHE OO0 KOJUIOMIAHONH CHUCTEMBI OOBSCHSETCSs TeM, YTO
Onaromaps 60IBIION Macce YacTHIl JUCIIEPCHOM (a3bl MpH OJMHAKOBOW BECOBOM KOHIICHTpAIUH

YHCJICHHAsT KOHICHTpalusa KOJUIOHIHOI'O pacTtBOpa BCErja 3HAYUTCIBHO MCHBIIC, YEM
HCTHHHOIO.

BOIIPOC 1.2.2. Ilpoananusupyume ymeepoicoenus, xapakmepusyrlowue 0poyHosckoe
osudicenue. Kakoe uz Hux ouwuboyno?

OTBETBI:

1. XaoTuueckoe IABMKEHHME YaCTUIBl AUCNEPCHOW (ha3bl OXBATHIBAET OMpEJENICHHBIH 00BeM
NpPOCTPAaHCTBA, BO3PACTAIOUIMH BO BpeMEHHU. B rOpH30HTAIILHON IUIOCKOCTH OH COOTBETCTBYET
BO3pACTAIOLICH IUIOIIA/IH, IPONOPLUOHAIBHON KBaIpaTy CPEHEro CABHUIA.

W
2. JIns cdepuyueckodf 4YacTHIBI pajuyca r 3Ha4YeHHE KBajpaTa CPEIHEro CIBHra IpPSIMO
NPONOPIHOHATLHO a0CONIOTHOM —TeMmmepaType ¥ BpeMeHH HabmoneHus #  oOpaTHO

MPONOPHHOHAIIEHO COIIPOTHBIICHUIO CPEIEI.

3. BpoyHOBcKkOe [BW)KEHHE CBOWCTBEHHO JIOOBIM 4YacTHIAM KaK OpPraHHYecKoro, Tak H
HEOPraHH4YecKoro mnpoucxoxzaeHus. OHO MposSBISETCS TEM HHTEHCHBHee, dYeM Ooiblne
TeMIepaTypa ¥ MEHbIIE BSI3KOCTh CPE/IBL.

4. Korza KoJUIOMJHAs YacTHIA IMOJHMMAeTcs B OpOYHOBCKOM JBMIKEHHH, MOTEHIHATbHAs
SHEPrusi CHCTEMBI BO3PACTAeT, M TEILIOTA OKPYXKAIOIICH Cpe/Ibl MPEeBpaIlaeTCs B MEXaHHIECKYIO
paboTy B OTCYTCTBHH HAYaJIbHOM Pa3HOCTH TEMIIEpPATyp.

5. BpoyHOBCKOE JIBUMKEHHE — pEabHBIH ONBIT, IOKA3BIBAIOIINH, HE3aBUCHMO OT Kakoi ObI TO
HHU OBUIO MOJIEKYJIIPHOM TEOPHH, YTO BEYHBIH JABHraTe)lb BTOPOTO poja MOCTOSTHHO “IeHCTBYET ,
XOTS ¥ HE MOJKET OBITh MPAKTHYECKH MCIIOJIE30BaH.
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BOIIPOC 1.2.3. Paccuumaiime omnowieHue 3Havenuli cpeoHe20 co8u2a 4acmuy ¢ paouycamu
r1=2-10° Mmur,=8107 m npu ux 6pOYHOECKOM OBUIICEHUU 3a PAGHBIE OMPE3KU BPEMEHU.

OTBETHI:
1.6,25:10°
2.2,5:107
3.5,0-107
4.2,0-10
5.4,010°

BOIIPOC 1.2.4. Kaxoe u3 ykazaunvix AGNEHUN He XAPAKMEPHO OISl UCMUHHO—KOINOUOHbIX
cucmem?

OTBETHI:

1. Komnouansie PacTBOPEI CrocoOHBI pacCceuBaThb CBET HJIK ONAJICCOHUPOBATH, YTO YKA3BIBACT HA
HX HEOAHOPOJHOCTE.

2. Komnougno — JAUCIIEPCHBIE CUCTEMBI CIOCOOHEI K AAaIn3y, T.€. OHU MOI'YT OBITH OYMINECHEI
OT pasJIn4YHbIX HpHMCCCﬁ KPUCTAJUTHYCCKHUX BEIICCTB.

3. Hactuus! aucnepcHoi ¢Ga3el MOryT 001a1aTh NIEKTPHUECKUM 3apsI0M, IIO3TOMY KOJUIOH/IHBIE
PacTBOpPhI OOHAPYIKUBAIOT SIBJICHUE JJIEKTPOJIH3A.

4. ]l KOJUIOMHBIX CHCTEM XapaKTepHa BecbMa MeieHHas quddy3us.

5. BenruunHa OCMOTHYECKOTO J@BJICHHS JIJI KOJUIOM/IHBIX PacTBOPOB XapaKTEPU3YETCA MaJIbIM
3HAYCHHUEM H HCIIOCTOSHCTBOM.

6. KomnoumHble CHCTEMBI OTJIMYAIOTCS =~ arperaTHBHOW HEYCTOMYMBOCTBIO H  CIIOCOOHBI
KOaryJIMpoBaTh 110/ BIIMSIHUEM BHEIIHUX BO3JACHCTBUH.

BOIIPOC 1.3.1. M3yyume nonooicenus, xapakmepusylowjue mMemoovl NOMYYeHUs. OUCHEPCHBIX
cucmem. Kaxoe uz nux nedocmamouno 060cH0o8anHo?

OTBETHI:

1. KomnouaHsle  CHCTEMBI, 3aHUMAIOIIME  IPOMEXKYTOYHOE  IOJIOKEHHE  MEXIY
rpyOOaHCTIEPCHBIME U MOJIEKYISIPHBIMH, MOTYT OBITh MOJIy4eHBI JINO0 00BEIHHEHHEM MOJIEKYT
WJIM MOHOB B arperartbl, TM00 B pe3yibTare JUCIEPrupoBaHusl OOJNBIINX YacTHIl 0 TpeOyeMbIx
pa3MepoB.

2. JlucneprupoBaHHe — 3TO HM3MEJIbYEHHE TBEPJABIX MM JKHJIKHX TeJl B HHEPTHOM, He
B3aMMO/ICHCTBYIOLIEH C U3METbYAEMbIM BEIIECTBOM, CPEIE.

3. B mpoTHBONONIOXKHOCTH PACTBOPEHHIO JUCHEPrHPOBAHHE IPOXOIHUT, KaK IIPaBHIO, HE
CaMOIIPOU3BOJIBHO, & C 3aTpaToi BHEIIHEH paboThI.
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4. B oTaenbHBIX CiIy4dasX TBEpAOE TENO0 MM JKHAKOCTH MOTYT CaMOIPOHM3BOJIBHO
JUCIIEPIrHPOBAThC B JKUAKOH cpefe ¢ oOpa3oBaHMEM KOJUIOMAHOM HMIIM MHKPOTETEpPOTeHHOM
THO(GHUILHON CHCTEMBI.

5. Ilpumep ¢u3myeckoit KOHAEHCAMH — 00pa3oBaHUE TyMaHa: IPH MOHM)KEHHH TEMIIEPATyphI
BO3JlyXa JaBJiEHHE BOJJHOIO IIapa CTAHOBMUTCS BBIIE DPABHOBECHOTO W B Tra3oBOi (hase
BO3HHMKAET HOBas XuaKas (asa.

6. MeTon XUMHMYECKOH KOHICHCALMH 3aKJII0YaeTcsi B 00pa3oBaHUM HOBOM (hazbl B rOMOTeHHOM
cpelie B pe3yJibTaTe H3MEHEHHUS COCTaBa Cpebl.

BOIIPOC 1.3.2. Haiimu omnoueHue ckopocmeii 0ceOanust Kaneiek 600SIH020 MyMAaHa, ecu ux
paoukcyi pagrvi coomeememeenno: r1=10"m u ro=10"m

OTBETHI:
1510
o)
3. 10°
4.10%
510

BOITPOC 1.3.2. B kakom u3 npueeoexHblx npumepos Geujecmeo OUCnepcHoll ghazel — meepooe
meo, a 6ewecmseo OUCNEePCUOHHOT cpedbl — JCUOKOCMb?

OTBETHI:
1. IBIMBL, IBLIM, CMOT
2. MBUIbHBIE II€HBI, SMYJIbCHH

3. THAPO30JTH, OPraHo30JIU

o

4. yronb, CHIIMKAreib

5. cIIaBbl, CHTAJLIBI

6. He)Tb, MOJIOKO

7. MHHEPAJIBL: OIIAJI, JKEMYYT.

BOIIPOC 1.3.4. Kaxoe wu3 ypaenenuii He credyem uUCHONb306amMb ONsi ONpeOeneHus
MONEKYNAPHO-KUHEMUYECKUX CE0UCME KONN0UOHO0-0ucnepcHvlx cucmem? O1BETHI:

1. p=¢cRT

2.dm= —DAﬁdr
dx
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3, =
3znrN ,
4. A* =2Dr
Sy !
6mnrN ,

IrJie ¢ — MOJIsUIbHAs KOHIEHTpAIMs; p — OCMOTHYecKoe AaBnenue; D - koadpunuent nuddysun.

BOIIPOC 1.3.5. Haiuimu omnowenue ocmomuyeckux OdaeieHuil Ui IBYX THAPO30JIEH
CEPHUCTOr0 MBIIIbSKA OJWHAKOBOW KOHIEHTPAIUU, HO PA3IMYHON JAMUCIIEPCHOCTH C paJnycaMu
cheprUecKHX MOHOYACTHII COOTBETCTBEHHO 1= 3+10"M 1 1,=6-10"m.

OTBETHI:
1.3,810°
2.8107
3.0,7
4.5,0

%110

PeliTHHr-KoHTpOIL No2

BOIIPOC 2.1.1. Osnaxombmecb ¢ NONOICEHUAMU, XAPAKMEPUIVIOUWUMU NOBEPXHOCMHbLE
aenenun. Kakoe uz nux — neyooenemeopumenvro?

OTBETBI:

1. IToBepXHOCTHBIMH Ha3BIBACTCS TOHKHH TPEXMEPHBIH CJI0H, 00pa3ylomuiicss Ha MOBEPXHOCTH
KOHTAKTHPYIOIHX (a3 ¥ UMEIONHi KOHEYHBIE pa3Mephl.

2. Ha rpamune pasjena >XMAKOCTh — TIa3 pPaBHOAEHCTBYIONIAsS CHJI MEXMOJIEKYJISPHOTO
B3aMMO/ICHCTBHUS HANpPaBJIeHa HOPMAJIBHO K NOBEPXHOCTH B CTOPOHY XKHUIKOM (asbl.

3. Pabora, coBepmiaeMasi B M30TEPMHUYECKUX YCJIOBHAX B IPOLIECCE NMEPEBOAA MOJIEKYJIBI M3
0o6beMHOH (a3l B NMOBEPXHOCTHBIH CJIOH, paBHA YBETHYCHHIO CBOOOIHON IOBEPXHOCTHOM
JHEPTHSL.

4. TloBepxHOCTHasi 3Heprusi — 3T0 paboTa paspbiBa CBs3ed NpH APOOJIEHHH TBEPABIX TeI,
CBsI3aHHAsl C YBEJIMYECHUEM ITOBEPXHOCTH pa3zea.

5. BHyTpeHHee naBieHne — 3TO CHJIa, ¢ KOTOPO# MOBEPXHOCTHBIH CIION BO3JeHCTBYET Ha 00BeM
(a3l
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BOIIPOC 2.1.2. Hzyuume onpedenenus, Xxapakxmepuszylowue npupooy HnoGepxXHOCMHO20
Hamaxcenus. Kaxoe uz nux mpebyem ymounenua?

OTBETHBI:

1. Pabora oOpa3oBaHusi €IMHHIIBI TOBEPXHOCTH, COBEpLIaeMasi IPOTHB CHJ BHYTPEHHErO
JIaBJICHUS1, HA3bIBACTCS TOBEPXHOCTHHIM HATSDKEHHEM.

2. BemmumHa © — [OBEPXHOCTHOE HATSDKEHHE —  sBisieTcs  Kod(pduiueHTom

IPONOPIHOHAIBHOCTH MEXAy paboToM, 3aTpaueHHON Ha W3MEHEHHE IUIOIIAJH MMOBEPXHOCTH H
9TUM U3MEHEHHEM IUIOIIA/IH.

3. CornacHO KCIEPHUMEHTAILHBIM JAHHBIM MTOBEPXHOCTHOE HATSIKEHUE JIMHEHHO yMEHBIIAeTCs
C POCTOM TeMIIepaTyphl BILUIOTh 10 KPHTHYECKOM.

4. Benuuuna ¢ XapaKTEPU3YET MEXXMOJICKYJIISIPHOEC CICIVICHUE, NOJAPHOCTD XXHIAKOCTH U CBSA3aHa
C IUIIOJIBHBIM MOMECHTOM, ITOJIIPU3YEMOCTBIO BEIICCTBA U nnanexc'rpuqecxoﬁ IIPOHHUIAEMOCTBIO.

5. Bce yTBepKaeHHUS CIIpaBeIJIUBEIL.

BOIIPOC 2.1.3. B kakom cnyuae nepexod K creoyiouwjemy ppazmenmy 6vi600a ypagHeHue
aocopbyuu I'ubbca neoocmamoyro 060cH06aHo?

OTBET:

1. U3menenune cBOOOAHOM HEPTUH NOBEPXHOCTHOTO CJIOS:

dF=adA+Ad0'+Z/1,dn, +Zn,d,u, (1)

2. Ilo ananoruu ¢ ypaBHenuem I'u66ca-/lrorema:
Ado +) ndy, =0 )

3. OrpaHu4uBasCh TOJBKO H30TEPMUUYECKUMH NPOLIECCAMHU U pa3jeuB 00e 4yacTu ypaBHeHHS (2)
Ha A,. noinyunMm, do = —Z I'du,

4. Jina OunHapHOW cucrema (MHAEKC 1 — pacTBOpUTENlb, 2 — pPAcCTBOPEHHOE BEIIECTBO
do=-I'dy -TI,du,

5. Tak xak du = RTd Ina, nonyckas 3aMeHy aKTHBHOCTH Ha KOHLIEHTPALHUIO JUIs pa30aBIeHHbIX

aCTBOPOB, MOJIYYUM I’——L.d—a
it e RT dc

BOITPOC 2.1.4. /[na xakux u3 npueeoeHHuIX 6ewjecme 6 ciyyae 600HbIX pACMEOPO8 GeNUYUHA
do/dc 6onvwe nynsn?

1. HEOPraHHuYCCKUEC 3JICKTPOJIUTHI

2 OpPraHu4YeCKue KHUCJIOThI
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3. ciupTHI
4. Genku
5. cnoxHbIe A3QUpHL

BOIIPOC 2.2.1. Ilpoananusupyiime ypasHenus, Xapakmepusyloujue nOBepXHOCMHOE
HamadjceHue u noeéepxHocmuylo sHepeuio. Kakoe u3 mnux mpebyemcs OONONHUMENbHO
ymounumo?

OTBETHI:

1. Aw=0AA4

dG
3, O =
dA T.Pn

3. U=O’—T(£j
dT ),

dG
4, — = const
dT

dF

c=|—
dA V,T,n

5.

BOIIPOC 2.2.2. H3zyyume nonodicenus, xapakxmepusyioujue npupooy aocopOyuoOHHbIX CUl.
Kaxoe u3 nux ne coomeemcmeayem coépemerHHbiM npeoCcmagieHusIm?

OTBETBI:

1. AncopOUMOHHBIMH HA3BIBAIOTCSI CHJIBI MEXMOJIEKYJSIPHOTO B3aUMOMAEHCTBHS MEXIY
MOJIEKYJIAMH HJTH aTOMaMH, HaXOISIIMMHCS B Pa3HbIX (a3ax.

2. Kak cunsl ocoboro poaa a,uCOp6III/lOHHble cunbl  obnamaoT OPHCHTAlUOHHBIM,
HHAYKIIUOHHBIM H JUCIICPCHOHHBIM B3aUMOJECHCTBUEM.

3. Jlns nOHMMAaHHS HPHUPOABI aJACOPOLMOHHBIX CHJI HEOOXOJMMO YYMTHIBATh, YTO B aKTe
azcopbuuu Mosekyna azacopbata B3auMOJCHCTBYET HE C OIHHMM, a CO BCeMH OJIMKaWIIMMH
aToMaMu aJicopOeHTa, T.e. ¢ 00beMOoM.

4, TommuHa ancopOLMOHHBIX CJIOEB MOXET JAOCTUIaTh THICSY AQHICTPEM, TOT (PAaKT yKa3bIBaeT
Ha JJAJIbHOICUCTBHE aCOPOLIMOHHBIX CHIL.

5. Teopuss MeXMONEKYyJISpPHBIX CHJI IOKAa3blBa€T, 4YTO BCE TPH KOMIIOHEHTHI 3SHEPIUH
NPUTSHKSHUS: OPUEHTAIMOHHAS, WHIYKIMOHHAs M IMCIEPCHOHHAs COCTaBIAIOIIKE OOpaTHO
NPONOPLUHOHATIBHBI IIECTON CTEIEHH PACCTOSHHS.
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BOIIPOC 2.2.3. Kaxas u3 npugedeHHbIX 3a6UcUMocmeii Ha3eléaemces u3omepmoi aocopbyuu?

OTBEThI:
1.a=1(T)
2.a=1(P)
3.P=1(T)
4.P=f(a)
. T=RP)

BOIIPOC 2.2.4. H3yyume Kpusvlie, npeOCMasIAioOwue  3A6UCUMOCMb  KONUYECMEA
aocopbupyemozo eewjecmea (opounama) om Oasnenus 6 2a3o6ou ¢paze (abecyucca) Ons

Medicghasnoii nosepxnocmu paszoena meepooe meno — 2as. Kaxas u3z kpugvix xapakmepua Ois
meopuu aocopbyuu BIT?

OTBETHI:

BOIIPOC 2.2.5. Ilpoananusupyiime ypagéuenus, Onucwviéaiowjue aocopoyuro Ha meepoou u
JAcuOKoU nogepxrnocmu pasoena gas. Kaxoe uz nux agnsemes smnupuyeckum?

OTBETHI:
1. a(l+kP) =a,, kP k — koHcTaHTa
wh '
2; lga=lgb+llgP b, n — KOHCTaHTBI
n
3. I'=T T C — KOHLIEHTpanus
' “ 1+ ke
a_ kP/P
4. a= o = - P — naBnenue HaCHIEHHOTO Mapa
l-£ l+(k—l)£
: £, |
S.a=KpP ~ K; — koncranta ['enpn
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PeliTuHr-koHTpob Ne3

BOIIPOC 3.1.1. Hsyuume nonodicenus, xapakmepusylowue aocopbyuio Ha mexrchasnou
noeepxnocmu meepooe meno — 2as. Kaxoe uz nux ne coanacyemcs ¢ ucXoOHbIMU NONONCEHUIMU
meopuu aocopbyuu Jlenemiopa?

OTBETBI:

1. Ancopbuust Monexkyn aacopOTHBAa NMPOMCXOJUT HA AKTHUBHBIX LEHTPAX, HAXOMAIIMXCS Ha
MOBEPXHOCTH TBEPJOro ancopOeHTa.

2 AllCOp6PIpOBaHHI>IC MOJICKYJIbI YACPIKHUBAIOTCA AKTHUBHBIMH IICHTPAMH TOJIBKO B TEYCHHE
ONPEACIICHHOTO BPEMEHH, KOTOPOE HE 3aBUCHUT OT TEMIIEPATYPHI.

3. IloBepxHOCTHasT KOHLEHTpauUusi aAcopOTHBa NPONOPIHOHAIBHA JABJIEHHIO Ta3a W
KOHLEHTpAUU CBOOOIHBIX aKTHBHBIX LIEHTPOB.

4. BernexcTBHE Maloro pajaudyca JEHCTBHS aACOPOLMOHHBIX CHJI M HX CIIOCOOHOCTH K
HACBIIEHHIO  IOBEPXHOCTh  ajacopOeHTa MOXeT OBITh 3aloJIHEHAa  TOJBKO  OJHHM
MOHOMOJIEKYJIIPHBIM CJIOEM acopOTHBA.

5. ApxcopOupoBaHHBIE Ha COCEJHMX aKTHBHBIX IIEHTPaX MOJIEKYJIbl aacopOTHBa He
B3aUMOJICHCTBYIOT MEX]1y COOOMH.

6. AncopOuusi mpejcTaBiseTcs KaK KBa3MXUMHUYECKas peakius MEXIy MOJEKYJIoW rasa u
aKTHBHBIM LIEHTPOM, B pe3yJibTaTe KOTOpOoi oOpa3yeTcs aacopOHpOBaHHBIN KOMILIEKC.

BOIIPC 3.1.2. Kaxylo u3 npugedeHHulX 6eluduHn onpeoensiem 4YACMHAs NPOU3BOOHAs Om
MepMOOUHAMUYECKO020 NOMEHYUANA NO NIOWaou?

dG
dA BEEC

OTBETBI:

1. XUMHYECKUI MOTEHIIHAI

2. BHYTPEHHSIS1 YJHEPIUsl

3. HOBEPXHOCTHOE HATSKEHUE
4. NOBEPXHOCTHAS AKTUBHOCTh
5. cBoGoHas SHEPrHUsl.

BOIIPOC 3.1.3. IIpoananuszupyiime ciedyloujue ucxoOHbie NONONCEHUS MeOPUU MONEKYIAPHOU
aocopboyuu Ionanu. Kaxoe uz nux e coomeemcmeyem COBPEMEHHbIM MEOPEeMU4ecKum u
IKCNEPUMEHMANLHBIM OGHHBIM?
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OTBETHI:

1. Ancopbuust oOycnoBiauBaeTcsi TOMbKO (uandeckumu BaHo-nep-BaanrbcoBeiMEH cuilamu. Ha
MOBEPXHOCTH a/IcOpOEHTa HET aKTUBHBIX LIEHTPOB.

2. AncopOUHOHHBIE CHIBI IEHCTBYIOT Ha PacCTOSHHS, NMPEBBINAIOIIHE pPa3Mephl OTAEIbHBIX
MoJeky aacopbtusa. OGpasyercst ancopOIHOHHBIN 00BEM.

3. Kaxngas Touka BHYTpPH aJCOPOLMOHHOIO 00BEMa XapakTEpU3yeTCs OIpeeeHHBIM
3Ha4YEeHHEM a/ICOPOIIMOHHOTO MTOTEHIHAIA.

4. AncopOnMOHHBIH NMOTEHIMAN NpeJCTaBiIseT CoOOM H30TepMHUYECKyIO paboTy cxkaTHs rasa
(mapa) npu mepeBojie ero u3 00beMHOMN (azpl B 061aCTh OBEPXHOCTHOTO CIIOS C JABJICHHEM,
OTJIMYHBIM OT PABHOBECHOTO.

5. JlelictBue ancOpPOLMOHHBIX CHJI IO MOpe YAQICHHS OT MeX(}asHoM MOBEPXHOCTH
YMEHBIIIAETCs H HA HEKOTOPOM PAacCCTOSIHHH PaBHO HYJIIO.

6. 3aBUCHMOCTH aJCOPOLIMOHHOIO MOTEHUHANa OT aACOpPOLHMOHHOrO 00BEeMa HOCHT Ha3BaHHE
XapaKTEPUCTUYECKON KPHBOM.

BOIIPOC 3.1.4. Kaxoiui u3 nepeqyucieHHvlx 3KCNEPUMEHMANbHbIX Memoo08 He N0360.1iem
onpeoensimb NOGEPXHOCMHOE HAMSAlCeHUe?

OTBETBI:

1. Meton MakcHMManbHOTO JaBiieHus Mmy3blpbka (MeTon Pebunzaepa)
2. Meron nepemenieHus mapuka B JUCIIEPCHOHHOM cpelie

3. CranarMoMeTpHYECKHH METO OTPBIBA KAIUIX JKUIKOCTH

4. Ten3sumeTpHUUeCKUH METO/ OTPHIBA KOJIbIIA

5. MeTo KanuUISIPHOTO MOIHSATHS JKUIKOCTH.

BOIIPOC. 3.1.5. Hsyuume nonodicenusn, xapaxmepuszyiowue aocopbyuio Ha medchasnoi
nogepxuocmu meepooe meno — 2az (nap). Kakoe uz Hux cywecmeenHo omauyaemcs om
OCHOGHBIX NONOJCEHUU MEOPUU NONUMONEKYIAPHOU adcopbyuu napoe bpynayspa — Ommemma
— Tennepa?

OTBETHI:

1. Ha noBepXHOCTH TBEepAOro ajacopOeHTa HMEIOTCS HEPaBHOLECHHBI B OJHEPreTHYECKOM
OTHOILECHHUS aKTHBHBIE LIEHTPHL.

2. Ancopbuus MHOrocnoiHa. Kaxiast Mosiekyiia mepBoro CJost CIIy)KHT HEHTPOM Ui aacopOIuu
BTOPOTO H MOCJEAYIOUIUX CIIOEB.

3. Ilepsebiii cioif agcopbtuBa oOpa3yercs B pe3ynbTare AEHCTBHS BaH-Iep-BaallbCOBBIX CHII,
NOCIEIyIOIIUE — B pe3yIbTaTe KOMIICHCAIUH.
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4. AncopbupoBanHas (a3a NpeacTaBiseTcs Kak COBOKYIHOCTh aicOpOHpPOBaHHBIX KOMILIEKCOB
— MOJIEKYJIIPHBIX LET0YeK, KOTOPBIE YSHEPreTHYECKH HE B3aUMOAEHCTBYIOT JIPYT C JIPYTOM.

5. TennoTer a.acop6u1/m €IMHUYHOTO U JABOWHOIO KOMILIEKCOB HpHﬁJIHSHTeJIBHO OJMHAKOBBI H
PaBHEBI TCILJIIOTE 00BbeMHOI KOH/ICHCAIIUH.

6. AncopOuuio MOJIEKY] napa MOXHO pacCMaTpWBaTh KaK CEPHI0 KBa3MXMMHYECKHX peaKIHid
o0pa3zoBaHusi aACOPOIMOHHBIX KOMILJIEKCOB.

7. Ilpu 3HaueHHsX AaBlIeHHUsS B ra3oBod (asze, AaneKUX OT AABJIEHHs HACHIIIEHHOrO Iapa,
o0pazyeTcsi MOHOMOJIEKYJISIPHBIN CIIOH.

8. Ilpu yBenuueHMM JaBjieHHs B Tra3oBoi (aze 4uCIO CBOOOIHBIX AKTHBHBIX IIEHTPOB
COKpAII[aeTCsl, @ YUCIIO KPATHBIX KOMILJIEKCOB PacTer.

9. O6bemHass KOH/IEHCALUS Tapa MPOUCXOUT NPHU JOCTHKEHUH JIaBJICHHM, PABHBIX JIABICHUIO
HACBIIIEHHOTO Napa Mpy JIaHHO# Temreparype

10. Ilpenmonaraercs, YTO IUIOIA/b, NPUXOJSIIAACA Ha OJHY MOJIEKYJy ajacopOTHBa B
IIOBEPXHOCTHOM CJIO€, - TIOCTOSIHHAs BEIMYMHA. DTO JaeT BO3MOXKHOCTH BBHIYHCIIATH BETHYHHY
yAEIbHOM MOBEPXHOCTH aAcopOeHTa.

IIpuMepbI TECTOBBIX 3aJaHHI ISl KOHTPOJISI CAMOCTONTEILHOM PaboThI

BOIIPOC 4.1.1. Ilpoananusupyiime nudicenpueeoeHHvle NONOACEHUS, XAPAKmMepusyloujue
mexanusm obpazoeanus. 060UH020 neKkmpuyeckozo cnos, Haiioume nonooicenue, asnsoujeecs
1ubo negepHvim, 1ubO cnopHvim!

OTBETHI:

1. DnexTpuueckue sBIEHHS Ha MeX(a3HBIX ITOBEPXHOCTAX — CIEACTBHE H30BITOYHOM
MIOBEPXHOCTHOM SHEPrUH — pe3yJIbTaT B3aUMOJEHCTBUS COMPHUKAcaIoIMXcs a3 Mexy coboii.

2. Cnenuduueckas ancopOuusi HOHOB — IEPeXo] U3 XKHUAKOH (a3bl B MOBEPXHOCTHBIN CIIOH
YaCTUI[ JUCNEpPCHOH (ha3bl — CONPOBOXNKAACTCS IEpepacHpeiesieHHeM 3apsioB B 00acTu
IIOBEPXHOCTHOTO CJIOSI.

3. Ecnu mexdaznas nmoBepXHOCTh 00pa3oBaHa BELIECTBAMH, HE CIIOCOOHBIMH OOMEHHBATHCS
3apsjiaMM, TO JBOMHOH JNIEKTpUYECKHi cIoif MoxeT oOpa3oBaTbCsi B  pe3yjbTare
OPHEHTHPOBAHUS MOJISIPHBIX MOJIEKYJI.

4. Tlepexosy HOHOB HJIM JJIEKTPOHOB M3 OJHOH (ha3bl B IPYIryIO Ha I'paHMIlE pa3jieNia Ha3bIBaeTCs
IIOBEPXHOCTHOM AUCCOLHAIIUEH.

5. Ancopbuusi HOHOTEHHOrO IOBEPXHOCTHO—AKTHBHOTO BEIIECTBA MOXKET NPOMCXOIHUTH Ha
TPaHHULE JBYX HECMEIIMBAIOIIUXCS )KUIKOCTEH, Hanpumep, Boabl U OGensona. [lonspHas rpynna
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MOJIEKYJIBl IIOBEPXHOCTHO — aKTHBHOIO BelIeCTBa, oOpamieHHas K Boxe, Oyaer
JMCCOLMMPOBATH; B PE3yJIbTAaTe AUCCONMAMH Mex(a3Hasi IOBEPXHOCTH NMpHOOpeTaeT 3apsij.

6. Ecin B cuctemy Mertaul — Bojia J0OaBHTE XJIOPHCTBIN HATpHid, TO 3a CYET W3OHpaTEIbHOM
ajfcopOIMM aHMOHOB XJIOpa Ha MeTaule MOSBHTCS H30BITOYHBIA OTPHLIATENBHBIA 3apsj, B
Omu3nexameM cinoe pactBopa OyneT H30BITOUHBIH MTOJIOKHTENIBHBIM 3apsi/] U3 HOHOB HATPHUSL.

7. Ilpu KOHTaKTe MeTajula ¢ ra3oBoif ()a3oif IPOUCXOTUT MEPEXO] IEKTPOHOB OT METAIA K
rasy. Mexda3sHasi IOBEPXHOCTD 3apsKAETCS.

BOIIPOC 4.1.2. H3yuume nonodicenus, xapakmepusylowjue Mexanusm obpazoeanus 080UHO20

cnos uonoé Ha npumepe obpazoeéanus 3011 cyiepama 6bapus. Kaxoe uz Hux mpebyem
ymouneHus?

OTBETBI:

1. Ilpu cnuBaHMM BOAHBIX pacTBOpPOB Xiopuaa Oapus u cynbdara HaTpus obGpasyercs 30Ib
cynbdara Gapus.

2. B 3aBucMMOCTH OT YCJIOBUH (KOHLEHTpalMs KOMIIOHEHTOB, TEMIIEPAaTypbl H JIPYIHX)
obpasyrorcs Mukpokpuctauinku BaSOy4 Gonblueii wim MeHbIIEH TUCIIEPCHOCTH.

3. Ecnu MCXOJHBIE KOMIIOHEHTHI B3SITHI HE B CTPOrO CTEXHOMETPHYECKHMX COOTHOIIEHHSX, TO
HOHBI Oapus WK CyJIb(aT-HOHBI MOTYT OKa3aThCs B 3HAYUTEIEHOM H30BITKE.

4. TIpu u30bITKE, HAIPUMEP HOHOB GapHs, OHM HAYHYT NEPEXOAUTH U3 pacTBOpa B TBEpAYIO a3y
¥ 3aHUMAaTh BAaKaHTHBIE MECTA, JOCTPAaNBasi KPUCTAJUIMYECKYIO PEIIETKY.

5. Ilpu stom TBepzas (aza nmpuoOpeTaeT MONOKUTENBHBINA 3apsi/y, KUAKAT — OTPHIATEIIbHBIMA.
H36siTounble Cynab(ar-uOHBI BCJIEACTBHE KYyJOHOBCKOIO B3aMMOJCHCTBHS MOATSHYTCS U3
pacTBopa K ancopOMpOBAHHBIM Ha MOBEPXHOCTH HOHaM Oapusi — oOpasyercst ABOWHOMN CIO¥
HOHOB.

6. Wonsl Gapus, BBI3BIBAIONIME B JIAaHHOM ClIy4ae BO3HHKHOBEHHE MeX()a3HOro NoTeHIHaa,
Ha3bIBAIOTCS NOTEHIIHATIONPEACIISIONHMH.
w4

7. Cynbdar-uoHBI, KOHLEHTPUPYIOIIHECS B PpacTBOpPE OKOJIO 3apsDKEHHOM IMOBEPXHOCTH
KPHUCTAJUIOB CyibaTa 6apus Ha3bIBAIOTCS MPOTHBOMOHAMH.

BOIIPOC 4.1.3. Hzyuume nonooicenus, 0060CHO8bIBAIOWUE 6bI6OO MEPMOOUHAMUYECKO20
COOMHOWIEHUS MeJCOY INeKMPUHECKUM NOMEHYUANOM U NOBEPXHOCMHLIM HAMANCEHUCM
(vpasnenus Jlunnmana). Yrasicume nemoynoe.

OTBETHI:

1. U3menenue snepruu I'nb66ca noBepxXHOCTHOTO €05
dG = —-SdT +VdP + odA + (qu (1)

rne Q— 3JICKTpPl'-ICCKPH7I NOTeHIHAJ, q — 3apsad NOBEPXHOCTH.
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2. I3MeHeHHne MOBEPXHOCTHO#H 3Hepruu npu T=const u P=const
dG = odA+ pdg 2)
- Ionustit nuddepennnan

dG = odA + Ado + pdg + gdo 3)

do
4. BeruuTas TpeThe ypaBHEHHE M3 BTOPOTO, MOJTyYaeM e = i =-q,
@

A€ A — 3apsaa €AUHUIBI IOBEPXHOCTH.

5. CornacHo ypaBHenuto Jlunnmana npu mobGoM MexaHu3me 00pa3oBaHHS IBOWHOIO CIIOS
yBEJIMYECHHE NTOTEHLIMAJIA BCEr/1a IPUBOIUT K YBEITHUYEHHUIO TIOBEPXHOCTHOTO HATSKECHUS.

6. U3 conocrasnenus ypapaenuit Jlunmnmana u I'n66c¢a cnenyer g, = Fzl™

rae I' — u30bsiTouHas KOHICHTpalus HOHOB B NIOBEPXHOCTHOM CJIOE.

BOIIPOC 4.1.4. H3zyuume cxembi cmpoeHuss muyeinl 0N KAKO20 CAy4as @hopmuposanue
KONIOUOHBIX YACMUY NPOUCXOO0UM NymeM NOGePXHOCMHOU ouccoyuayuu?

OTBETHI:
1. {[m(ZnS)nZn** |(n—x)SO; }xSO;"

2. {[m(8i0,)nSiOF 12(n— x)H *}2xH *

3. {[m(BaSO,)nSO; 12(n—x)Na*}2xNa*
4. {[m(Agl)nAg" (n— x)NO; }xNO;

3 {[m(-HzSn03)nSn02+]2(n ~ YT

6. {im[Zn(OH ), 1nZn>" - 2(n—x)CI~}2xCI~

BOIIPOC 4.1.5. Kakoe u3z onpedenenuil, Xapakmepusyloujux 31eKmpoKuHemuyecKue A61eHus,
MOJICHO CHUMAMb NPOMUEOPEYUBLIM?

OTBETHI:

1. SlBnenme mnepeHoca IKHAKOCTH IO ACHCTBHEM BHEIIHETO JJIEKTPHYECKOrO IIOJIS,
HaOmo/aeMoe B KaNmWUIIPHO—IIOPUCTBIX Telax, a TaKkKe B OJMHOYHBIX KamWUIsIpax,
Ha3bIBACTCS ANEKTPOOCMOCOM.
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2. llepememenue 4uacTHIl JUCIepCHOH (ha3sl B JJEKTPHYECKOM TII0JIE OTHOCHTEJBHO
JUCIIEPCHOHHOM Cpe/ibl Ha3bIBAeTCs ANEKTPOPOPE30OM.

3. BO3HMKHOBEHHE DPA3HOCTH MOTEHIMATOB MEXIY IBYMsS CTOPOHAMH MOPHCTOM auadparMbl
NpY NPONYCKaHWH 4epe3 Hee BOABl JTHOO MeXAy KOHIIAMH OJIMHOYHOIO Kamwuispa IMpH
NPOTEKAHUH Yepe3 HEro BOJbl Ha3hIBAETCS MOTEHIHAIOM TEYECHHUS.

4. TlosBneHHEe pa3HOCTH IOTCHLUAIOB MEXJy JBYMs 3JIEKTPOJAMH, PaCIOJIOKEHHBIMH Ha
Pa3HOH BBICOTE COCyJa, B KOTOPOM Oce/aeT (TepeMenaercsi) CyCIEH3Hs MEJIKOIMUCIEPCHOro
KBaplla, Ha3bIBAeTCs MOTEHIHAIIOM OCEJIaHHsI WM MOTEHI[HAJIOM CeAMMEHTAIHH.

5. DNEeKTPOKUHETUYECKHUE SIBJIICHHS NIPOSBIISAIOTCS TeM cinabee, 4eM Mellb4e YaCTHIIbI JHCIIEPCHON
(a3bl, ¥ UCUE3aIOT COBCEM IIPH IEPEBO/IE AUCTIEPCHON CHCTEMBI B MOJIEKYJISIPHBIN pacTBOP.

6. IlpuuuHa  3NEKTPOKHHETHYECKHX  SBJICHHH  3aKIIOYaeTcss B CyLIECTBOBAHHH
IPOTHBOIOJIOXKHBIX 3aps/I0B TBEPAOH M KUAKOH (a3 CHCTEMBI.

7. PazHOMMEHHOCTH 3apsiioB ()a3 NPHUBOAMT B Cllydae HEMOABHIKHOTO TMOPHUCTOrO Tejia B
EKTPUIECKOM I10JIe K NEPEMEIICHUIO MOIBHKHBIX IIPOTHBOMOHOB BMECTE C JKUIKOM (ha3oid.

8. CymHOCTh 3NEKTPOKHHETHYECKHX SBICHHH 3aKIIOYaeTcss B NEPEIBH)KEHWH YaCTHIL
aucniepcHoi  (aspl M AHCHEPCHOHHOM cpeipl NpH NPUWIOKEHHH K CHCTEME pa3sHOCTH
MOTEHLHAIIOB WIH, HA000POT, B BOZHUKHOBEHHIO Pa3HOCTH NOTEHLHAIOB IPH OTHOCHTEIHLHOM
nepemMereHuu (as3sl U CPeibl.

BOIIPOC 4.2.1. Ilpoananusupyime paccysicoenuss 0 npupooe 31eKmpOKUHEeMUYEeCKO20
nomenyuana u ykasicume ouuboynoe?

OTBETHI:

1. DNeKTPOKUHETHYECKUI MOTEHIHAI — 3TO 3JIEKTPUYECKUH MOTEHIMAJ, OTCUMTHIBAEMBIA OT
TPaHUIBI CKOJBKEHHS 10 YPOBHS B JKHAKOH asze, JOCTATOYHO YAAIEHHOTO OT MexdazHou
TPaHUIBI pa3ziena.

2 I’paﬂnug CKOJIBXXCHHUSA YCTAaHABJIMBACTCs IIPH OTHOCHTEIIBHOM INECPEMEIICHHUA (1)33, Harpumep
IIpH TCUYCHUH XUIKOCTH B10JIb TBep,T.IOﬁ IIOBCPXHOCTH.

3. HeB03MOXHO yKa3aTh TOYHOE ITOJIOKEHUE I'PAHULIBI CKOIBKEHUS.

4. C mocTaTOYHOM YBEPEHHOCTHIO MOXKHO IPEAIOJIOKHUTE, YTO IEPBbIi CIIOM WOHOB M HEPBbIH

CJIOH MOJIEKYJI BOJIbI, CMAYHMBAIOIINX TBEPAYIO (hazy He mepeMemaoTcsi OTHOCUTEIBHO TBEPAOH
(ba3bl IpU TEUSHUH HKHUIKOCTH.

¥ 9JICKTpOKI/IHeTH‘ICCKHﬁ INOTCHIIUAJI BOSHHUKACT IIPH OTHOCHUTCIBHOM IMEPEMCIICHUSA (bas nox
JIeCTBUEM IIPUIIOKEHHOTO 3JICKTPUYCCKOI'O ITOJIA.

BOIIPOC 4.2.2. Paccmompume nonodicenus, Onucwl8aioujue Mexanusm oopazosanus 060UHO20
9NIEKMPUYECKO20 CN0sL UOHO8. Kakoe u3 nux npomueopequm 3KcnepumenmaibHolM OaHHbIM?
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OTBETBI:

1. Ha rpanune Boja — TBep/slit Hoaun cepebpa B Boxy OyayT MepexoauTh MPEHMYIECTBEHHO
HOHBI cepebpa, Tak Kak OHU OoJiee rupaTHPOBAHEL.

2. TloBepxHOCTh Hoauaa cepebpa OyaeT HMeTh HEKOTOPBIH M30BITOK MOHOB #0/1a, KOTOPKIH CO
CTOPOHBI BO/IBI OyNeT HEHTpaIM30BaH H30BITKOM HOHOB cepedpa B IPHJIETalOIIEM CIIOE.

3. Dror mpouecc mNpHUBENET K BO3HHKHOBEHHMIO MeX(})a3HOro cKayka [OTEHIUAJIOB,
NPENsSTCTBYIOLIEro JalbHEHIIIeMY Mepexo/y HOHOB.

4. JlBoiiHOH cinoM HMOHOB 0Opa3yercsi He CaMOIPOHM3BOJBHO, @ B PE3YJILTATE YMEHBIICHHS
SHEPTUH NMOBEPXHOCTHOTO CJIOS.

5. B pesynprare mpomecca mepexofa HOHOB YCTAHABIMBAETCS PABHOBECHE, KOTOPOMY
COOTBETCTBYET OIPE/IEICHHOE 3HAUCHHE CKAuKa MOTEHIHAJIOB.

BOIIPOC 4.2.3. Kakoe u3 senenuii nabniooaemcs, eciu HCUOKOCHb NOO GIUSHUEM PAZHOCMU

NOMEHYUAnoe nepemewyaemcss 4epe3 NOPUCMYIO HENOOBUICHYIO MeMOPAaHy K OOHOMY U3
NeKmpo0oo8?

1. Dnexrponus

2. anextpodopes
3. anexkTpoocMoc
4. a¢pdext Kpunke
5. a¢dext JJopna
6. 3NIeKTpOANAIIU3.

BOIIPOC 4.2.4. Kakas u3 yka3aHHBIX JIMHHH - Ooliee BepOsITHAs I'paHUIA CKOJBKEHHS TPH
NepeMEeIeHUH MHUIEIUTBI B JIEKTPUYECKOM T10J1e?

OTBETBI:

{m[Fe(OH),] i n-Fe®" i 3(n—x) CI"} 3x-CI”

'
1
1 1
] '
' ]
' '
' 1
1 !
Ll '

BOITPOC 4.2.5. JIna xakoro ciaydas GOpMHPOBAaHHE KOJUIOMJHBIX YAaCTHIl IPOUCXOJUT IIyTEM
NOBEPXHOCTHOM HOHU3AUH?

OTBETHI:

1. {[m(Au) - nAuO; |(n—x)K " }xK"

24




» {[m(HgS)-nHS |(n— x)H" }xH"

s {[m(Si0,) - nSiO* 12(n— x)H " }2xH*

s, {[m(ZnS) - nZn* (n - x)SO? }xSOZ

5. {m[Fe(OH),]- nFeO" - (n— x)Cl }xCI"

6. {[m(Agl)-nAg" |(n— x)NO; }xNO;

BOIIPOC 4.3.1. Ilpoananuszupyiime nonodicenus Xapaxmepusylouue cmpoenue O060UHO20
anexmpuyecko20 cnos. Kaxoe uz nux ne coznacyemcsi ¢ co8peMeHHbIMU MEOPEMUYECKUMU U
IKCNEPUMEHMATbHBIMU OAHHBIMU?

OTBETHI:

1. JIBOMHO# 5JEKTPHYECKHH CJIOH COCTOMT W3 HOHOB OJHO 3HAKa, OTHOCHTENIBHO MPOYHO
CBS3aHHBIX C JAMCHepcHOH (ha3od, M OKBHBAJIEHTHOIO KOJIMYECTBA IPOTHBOIOJIOKHO
3apsHKEHHBIX KOHOB, HAXOAIIMXCS B TUCIIEPCHOHHOM cpezie BOMU3U Mex(a3HO#i MOBEPXHOCTH.

2. 3apaa Ha TIOBEPXHOCTH TBEpIOW JAUCHEpCHOM a3kl B 1EpBOM  NPUOTHKEHHH
paccMaTpHBaeTCs KaK MOBEPXHOCTHBIH 3apsi/l.

3. JIpoiiHO#i 3neKTpHYeCKHii cioit obpasyeTcs B pe3ysbTaTe H30HpaTeIbHOM acopOIuE OIHOTrO
U3 HOHOB, IIPUCYTCTBYIOIIUX B JUCIIEPCHOHHOM cpejie.

4. JloiiHO# osnekTpuyeckuit cinoil Ha Mex(pa3HOH TIpaHHLE TBEpHOE TEJIO0 — JKHIKOCTh
NPEJICTABIISAETCS KaK IUIOCKHH KOHAEHcaTop, 0JHa 00KIalka KOTOPOro CBsI3aHa C MIOBEPXHOCTHIO
TBEPAOro TeJja, a JApyras, Hecyias IPOTUBOIIOJIOXKHEIN 3apsl, HAXOAUTCS B JXKHJIKOCTH BOJIHM3H
IIOBEPXHOCTH.

5. BernezncTBre TEIUIOBOrO JBMIKEHHs HOHOB NPOTHBOMOHBI pAaccessHbl B JKHIKOH (ase He
HEKOTOPOM PAaCCTOSIHHH.

BOIIPOC 4.3.2. Ilpu kaxux 3naueHusx 31eKmpoKUHemu4ecKo20 NOMEHYUALa 6 MULIUBONbMAX
OUCNEPCHAs CUCMEMA MOJICEM CHUMAMBbCS YCMOUYUBOU?

OTBETHBI:
1.0...30
2.0...50
3.0...100
4.30...70
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5.50...100

BOIIPOC 4.3.3. Kakoe wu3 ypasHenuil coomeemcmeyem meopuu CmpoeHus O0B80UHO20
3NIEKMPUYECK020 N0, npeonodxcennou LlImeprom?

l.o= i(o
: 478
Fzo
2. ¢, =c,exp| ———
C* co p( RT J
3. £ =4mnQ0¢/ el
4_ C. = CO exp(_ M)
RT
5. =4nnU /eH

BOIIPOC 4.3.4. H3yyume onpedenenus, xapakmepusyrouue cmpykmypy Muyeiisl
{m[Fe(OH),]-nFe’* -3(n—x)CI }3xCl”

Kaxkoe u3 nux nemouno?

OTBETHI:

1. m — 4ncio HEHTpaIBHBIX MOJIEKYII, 00pa3yIOIMMX arperaTbl
2. n — YKUCIIO MOTEHIHAT00pa3yloHuX HOHOB
3. 3(n-X) — 94MCJIO MPOTUBOMOHOB, HAXOASIIUXCS BOJIM3H IOBEPXHOCTH

4. X — 9UCIIO MPOTHBOMWHOB, PACCESHHBIX B )KUAKOH (paze Ha HEKOTOPOM PACCTOSHUH OT IPAHHIIBI
pazznena

5. (n-X)+X — 9MCII0 HOHOB, HAXOAAIIMXCS B AP (Y3HOHHOM CIIOE.

Bonpocel K 3a4eTy ¢ OLEHKO

VY nenpHasi MOBEPXHOCTH M pa3Mephl YaCTHII B AUCIIEPCHBIX CHCTEMaX
Knaccudukanus quCiepCHBIX CHCTEM

[ToBepXHOCTHOE HATSHKEHHE

AncopOLHOHHBIE SBICHHS

VYpasuenue ajgcopbuuu ['enpu

VYpasuenue agcopbuun Opeitnmmxa

VYpaBuenue ancopbuuu JIenrmiopa

AncopOuust Ha MOPUCTHIX afcopOeHTax

. CTpoeHme MHIIEIUIBI, pacyeT EKTPOKHHETHYECKOT0 NOTEHIHAaIa
10 DNEeKTPOKHHETHYECKUE SBIICHUS

o A=y @t L
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11. CenuMeHTalMOHHOE PaBHOBECHE
12. Koarynsimust JUCTIEPCHBIX CHCTEM 3JIEKTPOJIUTAMH

[Tonnepikka caMOCTOATENBHOW paboOTHI CTYAEHTOB 00ECHEeYnBAETCS COOTBETCTBYIOIIEH

y4eOHO-METOAUYECKOH TUTEPaTypoii:

1. Ompmesckuit M.B., Jlopodeesa U.b. Komnonnnas xumusi. [ToBepXHOCTHBIE SBIECHHS H
JMCIEpCHBIE CHCTEeMBbl. PEHTHHroBas cHCTeMa OpraHM3allid W OLEHKH CaMOCTOSITEIBHOM
pabotsl ctyaenTa/ Yueb. nocobue. Bal'Y, Bnagumup. — 2003.

2. Ilpaktnueckue pabGorel nmo komwtoumnoi xumuu. [lunsesa JLIT., Cymakosa H.H.,

benoycosa B.H., Munaxosa T.C., MamonTos I'.B. Yue6Hoe mocobue. 2015. 244 crp.
3. IlpakTuxkym o kosutouanoi xumuu. Kupryenko O.A. YueGHoe noco6ue.2012. 110 ctp.

7. YUEBHO-METOJIMYECKOE U UHOOPMALIMOHHOE OBECITEYEHUE
JCLIUTUIAHBI

a) OCHOBHAs JIUTEpaTypa:

1. KommounHas XuMHS TOBEpXHOCTHO-aKTHBHBIX BemecTB. BepexnukoB B.H.,
I'epmamesa U.H1., Kpeicun M.IO. Yue6noe nocobue. 2015, 304 ctp.

2. Komnoungnas xumus. Pomanenko E.C., ®panuneBa H.H., Besrrna E.B. VueGnoe
nocobwue. 2013., 52 c.

3. HymraeB A.B. JIaGopaTtopHslii NpakTHKyM 110 (PU3HYECKOM U KOJUIOHTHON XHMHUH.
2012, 80 c. (bubmuorexa Bal'V)

4. TlpakTHKyM 1O KOJUIOMIHON XHUMHHU. Y4yeOHOoe nocobue Juis By30B. Jlomkaukosa B. /1.,
3anemmoBa H.M., Jlonaruna JI.W. 2012., 288 c. (buGnuorexka Bal'Y)

5.31‘."Ipa1cmxyM no xoyutouaHoi xumuH. Kupuuenko O.A. 2012., 110 c. (buGnmoreka
Bnl'Y)

0) nonomHHUTENIbHAS TUTEpaTypa:

1. Kypc xomtouanoit xumuu. @punpuxcoepr 1.A. Yuebuuk. 2010. 416 c. (Bubnunoreka
Bnaly)

2. ®usnueckas ¥ koutonaHas xumusa. Mapunkuna I'.A., ITonskosa H.IT., Kosans FO.U.
Vuebnoe nocobue. 2009., 151 c.

3. OcHoBbI OHOdH3HUECKON U KOJUTOUIHOMH XuMuHU. YueOHoe nocobue. bapkosckuii E.B.
u ap. 2009., 160 c. (bubnnoteka Baly)

4. OcrBanbx B. KpaTtkoe npaktiHyeckoe pyKOBOICTBO IO KOJUIOMIHOM XumuH., 2010 .
86 c.
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B) NEPpHOOUYECCKHUEC U3TaHUS:

1. Boja: XUMHUS U KOJIOTHSL.

2. CopbuuoHHBIe U XpoMaTorpapHuecKue MpoLecchl.

3. Environ Technol.

4. Bocrouno — EBponeiickuii )ypHan nepe1oBbIX TEXHOJIOTUH

I') HHTEPHET - PECYpPCHI:

1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/

3. http://www.xumuk.ru/

4. http://elibrary.ru/

5. http://sci-hub.org/

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUME JIUCLIUTIJIMHBI

OGopynoBaH#e /ISl BBIIOJTHEHHS JIAOOPAaTOPHBIX paboT B MPAKTHKYME IO KOJUIOHTHON
XHMHH.
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