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1. Ilesin ocBOEHMSI THCIHMILTHHBI

LlenssMu OCBOCHMS JUCHMIUIMHBI TOBEPXHOCTHBIC SBJICHUS U JUCIEPCHBIE CHCTEMBI
SBIISIOTCS: YIIIyOJICeHHE 3HAHUM B OOJIACTH CHenM(PUYECKHX CBOMCTB AMCIEPCHBIX CHUCTEM,
KOTOpBIE SBISIOTCS OCHOBOM MHOTHX TEXHOJOTMYECKHX IPOILIECCOB M IIUPOKO HCHOIB3YIOTCS
OpyU TOJNYYEHHHM PpA3JIMYHBIX MAaTepuajoB, OCHOBHBIE CBOWMCTBA KOTOPBIX 3aBUCAT OT
JIMCIIEPCHOCTH, HPUPOJIBI MOBEPXHOCTHU u CBSI3aHBI c 3aKOHOMEPHOCTIMHU
CTPYKTYpOOOpa30BaHUsS; H3YyYCHHWE SBICHUH MPHUCYIIMX JUCHEPCHBIM CHCTEMaM, 4TO
HEOOXOIMMO KaK JJIsl ONTHUMHU3AINN XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB, TaK U MPU PELICHUH
3a7a4 OXpaHbl OKpYKalomieil cpeabl (OYMCTKA CTOYHBIX BOJ, YJIABIMBAaHHE IPOMBIIIICHHBIX
BBIOPOCOB).

2. Mecto aucuuniunsl B cTpykrype OIIOIT BO
Kypc noBepXHOCTHBIEC SIBJICHHSI M JIUCIIEPCHBIE CHUCTEMbl M3y4YaeTCsi B BapHATHBHOM 4YacTu
y4eOHOTO IJIaHa.
[lepedyeHp yueOHBIX NUCHMIUINH, HEOOXOMUMBIX IIJISi M3y4YEHHUs MpPEaMeTa MOBEPXHOCTHBIC
SIBIICHUS U IUCTIEPCHBIE CHCTEMBI:

. Heoprannueckas xumus;
. Opranunueckasi XUMUs;

° du3uka,;

° MaremaTtuka,;

o duznyeckas XuMUSL.

JlucuyMiuinHa IOBEPXHOCTHBIE SIBICHHS M JUCIEPCHBIE CUCTEMBI SABIIAECTCA OIHOU W3
TEOPETUUYECKMX OCHOB HEOOXOIMMOM il M3y4YeHHUS IMOCIEAYIOIUX KYypcoB «XHUMHUYECKas
TEXHOJIOTHUS», «BBICOKOMOJIEKYIIIPHBIE COEIUHEHUS», a TAK K€ KYPCOB CIIEUAIN3ALINH.

3. Komnerennuu odyuyaromerocsi, popMupyemMbie B pe3yibTaTe 0CBOCHHSA
AUCHHUIINHBI

[locne 3aBepiieHHs OCBOEHHUS AUCUMILIMHBI «IIOBEpXHOCTHBIE SBJIEHUS U JUCIEPCHBIE
CUCTEMBI» CTYAEHTHI JOJIKHBI:
3Hath:
- HOPMBI TEXHUKH 0€30MaCHOCTH U YMETh Pealn30BaTh UX B JAOOPATOPHBIX M TEXHOJIOTUYECKUX
ycrnosusix (OITK-6)
Ymern:

- BBINIOJIHSTh CTaH/IaPTHBIC OMEpaIiy Mo TpeiaraeMbiM MeToaukam (ITK-1);

- IPUMEHATH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH DPAa3BUTHS
XMMHYECKOW HAyKH MIPU aHAJIM3E MOJTy4eHHBIX pe3ynbTaToB (I[1K-4);

- noiydaTh W 0OpabaTbIBaTh pe3yJbTaThl HAYYHBIX OSKCIIEPUMEHTOB C IOMOIIbBIO
COBPEMEHHBIX KOMIbIOTEpHBIX TexHOoruit (ITK-5);
Baanernb:

- BJIaJeThb 0a30BbIMH HaBBIKAMHM HCIIOJIb30BaHMSI COBPEMEHHOM ammapaTypbl IpU
HPOBe/ICHUH HayuHbIX uccnenoBanuii (I1K-2);

- BJIaJIETh HABBIKAMU IIPEJICTABJICHUS MIOJYYEHHBIX PE3Y/IbTATOB B BUJIE KPATKUX OTYETOB
u npesentanuit (IIK-6);

- BJIAJIETh METOJIaMH 0€30MacHOro oOpaleHusl ¢ XMMUYECKUMHU MaTepHuajlaMy ¢ y4eTOM
ux pu3nueckux u xummudeckux cocts (ITK-7).

3. CprKTypa " COACPKAHUC NUCHUIUINHBI, ITIOBEPXHOCTHBIC ABJICHUSA U JUCIICPCHBIC
CHCTCMBI

OOGmmast TpyA0€MKOCTh JUCITUTUTHHBI COCTABIISIET 7 3a4€THHIX €IUHMIL, 252 Jaca

‘ Ne ‘ Paznen ‘ ©) ‘ as ‘ Bunsl yueOHOM paboOThI, BKIIOYAs O06BEM Dopmbl
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n/m (Tema) CaMOCTOSITENILHYIO padoTy yueOHOM | TEeKYIIero
CTYACHTOB U TPYIOEMKOCTh (B paboThl, C | KOHTPOJIS
JUCTHTLITHDL yacax) IIPUMEHEH | YCIIEBAEMO
uem crudopma
° o . UHTEPAKT | MPOMEXKYTO
= = 5 MB-HBIX YHOMI
§ g E METO/IOB | aTTeCTallhu
S = B 8 35| © = o
S EE SR EE 0 | Y
S|EREQ SR g e

1. Bgenenue. 1 2 - 4 1/50%
Conepxxanue
u 3a7auu
Kypca.

2. | MonekynspH 2- | 6 8 16 7/50%

o- 4
KHHETHYECK

ue u
ONTUYECKHE
CBOMCTBA
JICTIEPCHBIX

CHCTEM.

3. TepmoauHa 5- | 4 8 16 6/50% Peiitunr
MUKa 6 KOHTPOJIb
MOBEPXHOCT
HBIX Nel
SIBJICHUU.

4. | AncopOrms 7- | 8 16 20 12/50%

Ha 10
MOBEPXHOCT

U pazzena

das.

Kanumnsipa

bI€ SIBJICHUSI.

5. | DAEKTpOKHUH 11- | 6 16 20 11/50% PeliTunr
€THYECKHE 13 KOHTPOJIb
SBIICHUS B
JIVICTIEPCHBIX Ne2
cucTeMax.

6. | YcroituuBoc 14- | 4 12 16 8/50%

Th 15
JIMICTIEPCHBIX




CHCTEM.

7. OCHOBBI 7 |16-| 6 12 16 9/50% PeliTnHr
duzuko- 18 KOHTPOJIb
XUMHUYECKOH
MEXaHUKHU Ne3
JUCTICPCHBIX
CHCTEM.

BCEI'O 36 72 148 54/50% 3auer

OK3aMeH
(36 gac.)

Coneprkanue Kypca

BBEJIEHUE

[ToBEepXHOCTHBIC SIBJICHUS W JUCIIEPCHBIC CHUCTEMBI - HayKa O (H3HUKO-XUMHUYCCKUX
CBOHCTBax AUCTICPCHBIX CHUCTEM W IIOBCPXHOCTHBIX SBJICHUAX. I[I/ICHepCHLIC CUCTEMBbI KakK
0COOBIN KJIACC T'eTEPOreHHBIX CHUCTeM. Bo3pacTaHue pojM €CTECTBEHHBIX I'DaHHMI[ pasjesa Io
Mepe YBEJIHYCHHUS CTEIEHH pa3apOOJCHHOCTH OJHOW WM HECKOJbKHX (a3 TeTepOreHHOH
CUCTEMBI. MephI pa3apoOIEHHOCTH JUCTIEPCHOM (a3bl.

Knaccudukanus AUCHEpPCHBIX CHCTEM IO arperaTHOMY COCTOsiHUIO (a3, mo ¢opme u
pa3MepaM 4acTHIl JUCTIEPCHOM (a3bl, MX KOHIEHTPALUU U 10 APYTUM IpU3HAKAM.

CXOI[CTBO U pas3jinvuuc KOPIIYCKYJIIPHBIX BBICOKOAUCICPCHBIX CHUCTEM C PACTBOPAMU
BBICOKOMOIJICKYJIIPHBIX BCUICCTB.

CnocoObl MOJIYYCHHUA AUCIICPCHBIX CUCTCM.

MOJIEKVJISPHO-KUHETUYECKUE CBOMCTBA JUCITEPCHBIX CUCTEM

[TonsiTue 0 OpPOYHOBCKOM MABM)KEHHHM YacTUIl AMCIEPCHOW (ha3bl M KHHETHUYECKUX
CBOHCTBax JAUCIICPCHBIX CHCTCM. TonkxoBanue KOPIYCKYJIAPHBIX BBICOKOAWCIICPCHBIX CHCTCM
KaKk pacTBOpoOB, Trje 'pacTBoputrenem'" CIYyXHT JUCIEPCHOHHAs Cpela, a B KauyecTBe
"pacTBOpEHHOTO BemecTBa" BhICTyMaeT AucnepcHas $aza. CrocoObl BRIpaKEHUsT KOHIIEHTPAIIMH
YaCTHI[ JUCTIEPCHON (pa3bl.

Huddysus wyactun gucnepcHoil ¢aspl. [loHsATHE O TpagueHTe KOHIEHTPALUH,
T y3MOHHOM MOTOKE, MOBEPXHOCTHOM TUIOTHOCTU AU(P(GY3MOHHOIO MOTOKA YACTHIL. 3aKOHBI
mupdy3un duka. TepmoauHamuyeckoe onucanue quddy3un. YpaBHeHnue s koddduuuenra
mubdy3noHHOH TpoBOAMMOCTH cpenbl. OO6ocHoBaHue 3akoHOB Puka. YpaBHEHUE s
koad¢unmenta nuddy3un yacTui B BA3KOM cpeje.

Teopust OpOYHOBCKOTO JIBUKEHHUSI YaCTUILl JUCTIEPCHOM (a3bl. YpaBHEHUE Ui CpelHei
KBaJIpaTUYHOM MPOEKIIUY CMELICHMSI YaCTHLI.

CenuMmeHTAaIMs YaCTHIl JUCTIEPCHON (hasbl B MOJIe 3€MHOTO TATOTEHUS M HEHTPOOESKHOM
moJyie. 3aKOHBI JBWKCHHUS OTACIBHOW YAaCTHUIIBI B BSI3KOW Cpele MO JACHCTBHEM BHEITHETO




cunoBoro mojsg. Ilonsarue o CCAMMCHTAIlTMOHHOM IIOTOKEC H HOBerHOCTHOﬁ IIJIOTHOCTHU
CCAMMCHTAIITMOHHOI'O ITIOTOKA YaCTHII.

CennMeHTaliMOHHO-TM((Y3HOHHOE PpPAaBHOBECHE B KOPIYCKYJISIPHO - JIUCTIIEPCHBIX
cucremax. [loHATHE O KMHETHMYECKOH YCTOMYMBOCTH ITHX CHUCTEM. 3aKOHBI PACHpEACICHUS
KOHIIGHTPALlMM YacTHUI[ JAHUCIEpCHOW a3pl B NPOCTPAHCTBE TMPH CEAUMEHTALUOHHO-
i dy3HoHHOM paBHOBECMM B TPABUTALMOHHOM TIOJNe€ 3eMJIM M IIGHTPOOSKHOM  TIIOJIE.
OmnpeneneHne Maccsl ¥ Pa3MEpOB YaCTHIL C IIOMOIIBIO 3THUX 3aKOHOB.

CenuMeHTAlMOHHBIM aHAIUM3 KOPIIYCKYJSPHO-IUCIEPCHBIX cucTteM. Pacuer paguyca
YacTUIbI 110 3aKOHY €€ JBU)KECHUS B BA3KOHM CpeJie B [10JI€ 3eMHOI'0 TATOTEHUS! U LIEHTPOOEKHOM
nosie. MeToipl ONpeieaeH sl CKOPOCTH ABMXKEHUS YACTHI] B CIIy4yae MOHOJUCIIEPCHON CHUCTEMBI,
B TOM 4YMCJE€ METOJ HakoIIeHus ocazaka. OmnpeneseHue paguyCcoB YacTHI] HMOJIUIMCIEPCHON
CUCTEMBl M IIOCTPOEHHME KPUBOM pacHpeleieHMs] YacTHIl [0 paauycaM C IMOMOLIbI0 METOoJa
HaKOILUICHUS OCaJKa.

OIITUYECKUE CBOMCTBA JUCITIEPCHBIX CUCTEM

Paccesnue cBeta  (M3Iy4yeHus) KOPIYCKYJIAPHO-AUCIIEPCHBIMU CUCTEMaMHU,
€ro  INPUYMHBL.  YIBTPAMUKPOCKOIIMYECKHMI  METOJ  H3Y4YEHMs]  BBICOKOIUCIIEPCHBIX
CHCTEM.

KonuyecTBeHHbIE XapaKTEPUCTUKHU SBJICHHMS PACCESHHUsI H3IIYYCHHUS JHUCIEPCHBIMU
cUCTeMaMM: IIOTOK, IIOBEPXHOCTHas IUIOTHOCTb IIOTOKAa (MHTEHCUBHOCTH) PACCESIHHOIO
U3IydeHus, KodpduiumeHT paccesHUs cpeabl W JIp. 3aKOHOMEPHOCTH CBETOpACCEsHUS
cUCTeMaMM C HE€ MOMIOIIAIUIMMM YacTUlamMu jucrnepcHod ¢aspl. Ciydyail O4eHb MENKHX
gactul] cheprueckoid popmbl. YpaBHEeHHUs1 Panest UIsi HHTEHCHBHOCTH M TOTOKA PacCesHHOTO
U3dyd4eHuss U Kodpdunuenta paccesHus. Cucrembl ¢ 0ojee KPYMHBIMH YaCTHIIAMHU.
OCOOEeHHOCTH CBETOPACCESIHUS CUCTEMAMHU € TOTJIOIIAIOIIMMHI YaCTHIIAMHU TUCIIEPCHOM (ha3bl.

Hedenomerpuuecknii u (GOTOMETPUYECKHI METOJbl HMCCIEIOBAHUS KOPITYCKYJISPHO-
JUcHepcHbIX cucteM. Onpenenenne KOHIIEHTpauK, pa3Mepa U GOopMbl YacTUIL ¢ IOMOILb ATHX
METO/I0B.

OJIEMEHTBI TEPMOAMHAMUKU IUCITEPCHBIX CUCTEM

TepMoanHaMHUYeCKOE OMUCAHUE TE€TEPOTeHHBIX CUCTEM C YYETOM €CTECTBEHHBIX I'DaHUI]
pasznena no merony I'mb6ca. IlonsaTHe o paznensionieil MOBEpXHOCTH, €€ MaKPOCKOMMYECKUX
cBoiicTBax. IIOBEpXHOCTHOE HATSHKEHHME W IUIONIAAb Pa3JENAIONIEd IMOBEPXHOCTH Kak
CONPSKEHHBIE CBOMCTBA, OTBETCTBEHHBIE 33 MEXAHMUYECKOE B3aMMOJICHCTBHE C OKpYXKarollen
cpenoii. @DyHIaMeHTalbHBIE ypaBHeHHs [uOOca s pasfensiomeid MOBEPXHOCTH U
npuieralomux kK Hell ¢a3. CBoOojHas sHeprus pasiensiomeid MOBEepXHOCTH (M30bITOYHAS
CBOOOIHAST DHEPTUS WIU TOBEPXHOCTHAs CBOOOAHAsI DHEPTUs), ypaBHEHUE IJis IOJHOTO e€
muddepeHnmana.

VYcnoBus (a3oBoro paBHOBeCHs TpPHU HAIMYUU HCKPHUBIEHHOW W TUIOCKOM TpaHUIIBI
pa3mena. Merona ompeneneHHsT TOBEPXHOCTHOTO HATSDKEHHS, OCHOBAHHBIE Ha- YCIIOBHH
MEXaHUYECKOTO paBHOBecUs (a3.

[Tonsitue 06 aacopbumu. KonmdectBennas mepa aacopOuuu. KonmdecTBeHHass Mepa
azicopOIM KOMIOHEHTOB B MeTozie [ mb0ca. AncopOunonnoe ypaBHenue ['ub66ca s odmiero u
YACTHOTO TIOJIOKEHUsSI pa3elisomieil MOBEPXHOCTH. AHAIN3 YpaBHEHHS] C YYETOM MPHPOJIBI
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cocymectBytomux  (a3.  [loBepXHOCTHO-aKTUBHBIE,  IOBEPXHOCTHO-UHAKTUBHBIE  H
MOBEPXHOCTHO-UHIN((HEPEHTHBIE BEILIECTBAY.

HpC,I[CTaBJ'ICHI/Ie O ApYrux METOoJax OIMCAHHS SABJICHUS az[cop6u1/m.

BiisiHue KpuBH3HBI I'paHMIIBl pa3jena Ha PaBHOBECHBIE CBOMCTBA COCYILECTBYIOIIHUX
¢a3. 3aBUCUMOCTb JaBJICHHsI HACBIIIEHHOTO Iapa HaJ >KUIKOCTBIO MM TBEPABIM TEJIOM OT
KpUBU3HBI TpaHMlbl pasnena. KamusuigpHas koHzaeHcanus. CBA3b MEXIY pPacTBOPUMOCTBIO
TBEPAOrO WJIM XUAKOIO BELIECTBA B JKUAKOCTHM U KPUBU3HOM COOTBETCTBYIOLICH I'paHHULE
paszzena. SIBneHue pekpucTaIn3aluy.

OOpasoBanre HOBOW (a3bl B OJHOPOIHBIX TEPECHINIEHHBIX CHUCTeMax. KpuTudeckue
3apobii. [IoHATHE O TOMOT€HHBIX M TE€TEPOr€HHBIX peakiusax. KuHeTnka BO3HUKHOBEHHUS
saep u ux pocra. OOpa3oBaHHe AUCIICPCHBIX CUCTEM B pe3ysbTare JIpoOJIeHHs OJHOM u3 (a3 3a
CUCT BHEIITHHUX BO3JICHCTBHUH.

[IpoGnema yuera pa3apoOIeHHOCTH (a3 TMPU TEPMOJUHAMUYECKOM  OINMHUCAHUU
TCTCPOTCHHBIX CUCTEM.

AZICOPBLIMA U CTPYKTYPA IIOBEPXHOCTHbBIX CJIOEB

AncopOmusi Ha TpaHMIE pa3jiena JKUAKOCTh - Tra3; e€ aHauu3 C IOMOUIBIO
aacopOunonHoro ypaBHeHus ['n66ca. Xapakrep 3aBUCUMOCTH MOBEPXHOCTHOTO HATSKEHHUS OT
KOHLEHTPAllUd PACTBOPEHHOI'O BEILIECTBA B JKUAKOM (a3ze uisi MOBEPXHOCTHO-aKTHBHBIX,
MOBEPXHOCTHO-UHAKTUBHBIX u MOBEPXHOCTHO-UHIU (D DEepEeHTHBIX BEIIECTB. Bun
COOTBETCTBYIOIIMX M30TepM ajncopounu. OnpeneneHne npeaeabHol BeTUINHBI TTOBEPXHOCTHOM
KOHIIEHTPAlUU pacTBOPEHHOro BemlecTBa. CTpoeHUEe MOBEPXHOCTHOTO cios. Pacuer pasmepoB
MOJIEKYJI pAacTBOPEHHOIO BEIECTBA [0 BEJIMYUMHE €ro MpeAesibHON MOBEPXHOCTHOMU
KOHIIEHTpaIUH.

AncopOuusi Ha TpaHHIE pasliena TBEpJoe Telo - ra3; ee ocoOeHHocTH. Paznuynble
KOJMYCCTBCHHBIC MCPEBI az[cop6u1/m KOMIIOHEHTa Ta30BOil (1)2131)1, CBA3b MCXKIAY HHMH, HX
DKCIIEPUMEHTaJIbHOE ompenenenue. M3oTepMbl aacopOLuu, WX XapakTep B 3aBUCHMOCTH OT
MPUPOJIBI U YHCJIa KOMIIOHEHTOB Ta30BOH (ha3bl M MPUPOIBI ancopOeHTa. [IuHamuka mpoiecca
aacopbuuu. I[lonstue o Temnore aacopOUMH, MPHUPOAE aICOPOIMOHHBIX CHII, (DU3HUECKON U
XUMUYECKON ancopOimu. Teopus MOHOMOJIEKYISIpHOM aacopOuuu JISHrMIopa, OCHOBHOE
ypaBHEHHE TeopHuH, HemocTaTo4HOCTh JIPHTMIOPOBCKOM MOJenu aacopOiuu, e€ naiabpHeiiiiee
paszButue. [loHarue o monmuMoneKysipHOU agcopomuu. Teopust aacopbiuu bpyHnayspa, Ommera
u Tennepa, OCHOBHOE ypaBHEHUE TEOPUH.

AncopOumsi Ha TpaHMIle pas3felia TBEpAOE Telo - JKUIKOCTh, €€ OCOOEHHOCTH.
MomnexymnsipHast aacopOuws. BiusHue mpHUpOIBl pacTBOPUTENST W aJCOPOCHTa Ha ancopOIuio
pacTBOpeHHOro BemecTBa. [IpaBuno BeipaBHUBaHUS NonsipHOCTel Pebunnepa. KonnuecTBeHHBIC
3aKOHOMEPHOCTH MOJICKYJIsipHOUW amcopOuuu. Monnas anacopOrums. M3OupaTtensHas aacopOrus
noHoB. OOMeHHas ancopOIus. 3aKOHOMEPHOCTH MOHHOW aacopOimu. OO0pa3oBaHHe ABOWHOTO
DIIEKTPUUYECKOTO CIIOSI Ha TpaHUIE pas3liena TBEpAOro Telda C JKUAKOCTBIO B pe3yibTare
n30MpaTenbHON aIcopOIMy HOHOB U ero cTpoeHue. [loHATHE 0 MHIIeTax.

SBJIEHAE CMAUVMBAHUNA. [IOBEPHOCTHBIE IIVIEHKH

Pacrekanme KUIKOCTH HUIIN CO6I/IpaHI/Ie e€ B KaIruio Ha IMOBEPXHOCTU TBEPABIX U KHUIKUX
ten. CMaunBaHuE U HE CMayldBaHHC TBCPAOTO TECJIa KUAKOCTHIO. TepMO,Z[I/IHaMI/ILICCKI/Iﬁ BBIBO{
yCJ10BUs CaMOIIPOU3BOJIBHOT'O PACTCKAHUS Y KUIAKOCTU HUIIN CO6I/IpaHI/IH e€ B KaIuiio.



Brnusanue 100aBOK  MOBEPXHOCTHO-AaKTHUBHBIX  BEIIECTB K  KUAKOW (aze U
IpeBapuUTeNbHON 00pabOTKM MOBEPXHOCTU TBEPAOrO Teja Ha CMauuMBaeMocCTh. lIpumMeHeHue
SBJICHUS] CMAQUMBaHUs UM HE CMAUMBAHUA B TEXHUKE.

MoHoMorekysipHble TJIEHKH HEPAaCTBOPUMBIX BEILECTB HA TPAHUIIE pa3fielia )KUAKOCThb-
ra3. MccienoBanue 3TUX IUIEHOK METOAOM MOJBUKHOrO Oaprepa. M30TepMbl CkaTus IUICHOK.
TonkoBaHWe TOBEPXHOCTHBIX IUIGHOK KaK JIBYMEPHBIX (ITOBEPXHOCTHBIX) pPacTBOPOB.
[ToBepxHOCTHOE  JaBJIEHME  KaK  JIBYMEpHBIM  aHAJOr  OCMOTHMYECKOIO  JABJICHUS.
TepMoaHaMUYECKUN BBIBOJ] 3aBUCUMOCTH TIOBEPXHOCTHOTO JaBJICHHS OT MOBEPXHOCTHOU
KOHIIGHTPALlMH BEILECTBa, 0Opa3yrouero mieHky. [IpuMeHeHnre MeToa mMoBEpXHOCTHBIX MJICHOK
JUTSL U3yYEeHHSI CTPOCHHUS MOJICKYJT BEIIECTBA IJICHKH. ToHKME  MJIEHKM  CMa3bIBAIOIIUX
MaTepuasoB Ha TPaHUIIE IBYX TBEPAbIX Tel. MexaHu3M CMa3bIBaIOIIEro JEHCTBUS MJICHOK.

OJIEKTPOKMHETHUYECKUE ABJIEHUA B IUCIIEPCHBIX CUCTEMAX

OOmme mnpencraBieHUs 00  DJIGKTPOKMHETHYECKUX  SBJICHUAX.  ODiekTpodopes,
AIIEKTPOOCMOC, IMOTEHIIMAT TEUEHHUS, TOTECHIHA CEAMMEHTAIMU, CIIOCOObl MX HaOIIOJICHUSI.
[IpakTHyeCcKOE UCIOJIB30BAHUE ATUX SBJICHUM.

Teopusi PIEKTPOKMHETUUECKUX SABJICHUU. J[BOMHOM 3JIEKTPUYECKUI CJIOM Ha TpaHUIEe
pazmena ¢a3, TPUYMHBI €ro BO3HUKHOBEHHUA. CTpoeHHE JBOWHOTO JJIEKTPUUECKOTO CIIOS.
[loHsiTHE O MIOCKOCTH CKOJBXEHUS U 3JIEKTPOKMHETHUYECKOM IMOTEHLHANE. YpaBHEHUE IS
CKOPOCTH OTHOCHUTEJIBHOTO JIBIKEHUS (Pa3 1moj JCHCTBHEM MOCTOSHHOTO AJICKTPUICCKOTO TOJIS.
Pacuer 1o 3ToMy ypaBHEHHIO 3€KTPOKMHETUYECKOIO MMOTEHLIMAIa HA OCHOBE ONBITHBIX JaHHBIX
0 3JIEKTPOOpe3y WU AIEKTPOOCMOCY. BiusiHIe mpUpoabl U KOHIIEHTPALUU 3JIEKTPOJIUTOB Ha
CKOPOCTh OTHOCHTEIILHOTO JBMKCHUS (a3 M JCKTPOKHHETUYCCKUH TTOTEHITHAIT.

YCTOMUYUBOCTD JJUCIIEPCHBIX CUCTEM

OO6mue mnpexacraBiaeHUss 00 YCTOMYMBOCTH JHUCIEPCHBIX CUCTEM. ArperatuBHas |
CeIMMEHTAllMOHHAs yCTOWYMBOCTh. Koarymsnuss M pekpucTaIM3alys 4acTUll AMCIEPOHON
da3pl  Kak = TPOSBIEHWE  arperaTUBHOM  HEYCTOMYMBOCTH  JIUCHEPCHBIX  CHCTEM.
TepMoanHaMuyeckoe 000CHOBaHHUE arperaTUBHONW HEYCTONYHNBOCTH.

CrabunnsupoBaHHbIE (3aTOPMOXKEHHBIE) COCTOSHUS AUCHEPCHBIX cucTeM. CTabumn3anus
[0 OTHONIICHHWIO K KOaryislud. AHaIu3 SBJICHUSI KOArylsalMU C NO3ulud 3((PEeKTUBHBIX
JBOMHBIX CTOJIKHOBEHUH YacTHUILl AUCTIEPCHON (DaBH,

KpuBble MNOTEHIMANbHOW HHEPrUM B3aUMOJEHCTBUSA JByX uyactuu. Ilomsatue o
NOTEHLMAIbHOM Oapbepe, OBICTpOM s MeIUIeHHOM Koaryisiuu. dakTopsl, omnpesensomume
BEITMYUHY MMOTEHIIUATBLHOTO Oapbepa.

Koarymsiuust yactun aucnepcHod (aspl B TMIPO30JSX MO JAEUCTBUEM 3JIEKTPOJIUTOB.
[IpaBuna koarymsmuu snexTpoautamu. OcoOble sIBICHUs, HAOJIOAaeMble TPHU KOAryJIsIud
ANIEKTPOJINTAMU: TPUBBIKAHWE, HENPABUIIbHBIE PSIZIbl, CUHEPIU3M, AHTaroHU3M, KOJJIOMJHAs
3amuTa ceHcuOmnm3anusi. CoBpeMEHHbIE MPEJCTaBICHUS O MEXaHHW3Me KOaryJlIupyoIlero
JneicTBUS  21eKTpoiauToB. Koarymsanus noJx JAelWCTBHEM IEpeMEIIMBaHMs, YJIbTPa3BYKa,
HarpeBaHusl, 3aMOPAKUBAHUS U IPYTUX (PaKTOPOB.

Kunernka xoarymsaunu. CKOpOCTh KOAryisiiiM, €€ BBIPaXEHHE 4Yepe3 YHCIo
3¢ (dEeKTUBHBIX JIBOMHBIX CTOJIKHOBEHMH dYacTull aucrnepcHo ¢a3pl. Kunerumka ObicTpoit
KOAaryJisiIMM MOHOJUCHEPCHBIX cucTeM N0 CMOIYXOBCKOMY M NOJUAMCIIEPCHBIX CHUCTEM II0



Mronnepy. OCHOBHBIE KHMHETHMYECKHE YpaBHEHMs, WX aHaiu3. KuHetnka MenjneHHOU
KOAaryJIsiLuH.

OCHOBBI ®U3UKO-XUMUYECKON MEXAHUKU JUCTIEPCHBIX CUCTEM.
CTPYKTYPUPOBAHHBIE JUCIIEPCUOHHBIE CUCTEMbI

OO0mue mpeacTaBleHuss O CTPYKTYPUPOBAHHBIX CUCTeMax. J[MCrepCHOHHBIE CHCTEMBI CO
CTPYKTYPHOM  CETKOW, 0Opa3oBaHHOM  JJIEMEHTaMH  JTUCIEPCHOHHOW  ¢a3pl  (Tenn).
KoarymsimroHHble ¥  KOHACHCAIMOHO-KPUCTAILITM3AIMOHHBIE CTPYKTYpbl 10 Pebunpepy.
KoHIeHTpupOBaHHBIE AMYJIBCUU U TICHBI KaK OOpallleHHbIE CTPYKTYPUPOBAHHBIE CHCTEMBI, TIIE
CTPYKTYpHasi ceTka 00pa3oBaHa IUCTICPCHON CPEIOi.

YIpyrommactuueckue U peoJoru4eckrue CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM, UX
CBSI3b C OCOOCHHOCTSIMU CTPYKTYp. SIBIeHUE TUKCOTpOnuU. BiusiHre 106aBOK MOBEPXHOCTHO-
AKTHBHBIX BEILIECTB HA MPOYHOCTh CTPYKTYPUPOBAHHBIX CUCTEM.

[NEPEYEHD JIABOPATOPHBIX PABOT
1. CenuMmeHTalIMOHHBIN aHAINU3 TOPOLIKOB METOJOM HAaKOIUIEHHUS OCAJIKa.

2. Tlonyyenue u He(EIOMETPUYECKOE HCCIICJAOBAHUE 30JICH C HE MOTJIOMIAOIIMMUCS
JaCTHUIIAMU JUCTIEPCHON (Ha3bl.

3. Ionmydyenue u ¢oTromMeTpuyeckoe HcCCIeOBaHUE 30Je C He MOTJIOLIAIOIIMMHUCS
YacTUIAMU JUCTIEPCHOU (Da3bl.

4. UccrnenoBanue aacopOLus Ha TpaHMIIE pa3jielia )KUJKOCTh-Ta3.

5. HccnenoBanue aacopOIMU pacTBOPEHHOTO BEIIECTBA JKUIKOW (haza HArpaHUIEe C
TBEPJIBIM TEIIOM.

6. [Tomyuenue 301ei U X UCCIIEOBAHUE METOJIOM dJIeKTpodopesa.

7. I/I3y‘{eHI/IC KOoaryJjsnuu B riipo30JIsxX 1MoQ JIEHCTBUEM OJICKTPOJIUTOB.

5. OBPA30OBATEJIBHBIE TEXHOJIOI' MU

H3noxeHne JIEKIHMOHHOTO KypCa OCYHICCTBIISICTCSA B BHAC YCTHBIX JEKU ¢
MNPUMCHCHUCM JSJICKTPOHHBIX CPCIACTB 06y‘IeHI/I}I.

B kauectBe ACMOHCTPAIIMOHHOI'O0 MaTcepHrajia HCIIOJIB3YIOTCA PUCYHKH U Ta6J'II/II_U>I o
H3JIaracMomMy MaTepuairy.

21.]'[5{ Jydqmero yCBOCHHA TCOPECTHYCCKHUX OCHOB B IHNPOHECCC MIYUCHUA AUCHUILIMHBI
HCIOJIB3YIOTCA JIa60paTOpHBIe pa6OTLI, MO3BOJIAIOMIUC HATIAAHO NPEACTABUThL MHOTUC (I)I/I3I/IKO-
XUMHYCCKHUC MTPOLIECCHI.

I/IHTepaKTI/IBHHC METOAbI 06y‘{CHI/IH.

ITpu mpoxoXkaeHuH J1abopaTOpHOro MPAKTHKyMa CTyJeHTaM IMpeaiaraercs paborars B
MaJIbIX TPYNIMax: y4eOHas rpymma pa3OuBaeTcs Ha HECKOJIBKO HEOONBIIMX Tpynm — 1o 2-3
yenoBeka. Kaxkmass rpymma BBIMOJTHSAET 3amaHue (J1a0OpaTOpHBIE OMBITHI) W3 JIA0OPATOPHOTO
npakTukyma. [Iporiecc BBINONHEHUS OCYIIECTBISETCS Ha OCHOBE OOMEHAa MHEHUH W BbIOOpa
ONTUMAJILHOTO MYTH PEIIEeHUs, T.€. UCIOIb3YeTCsI METOJ] pa300pa KOHKPETHBIX CUTYaIUi.



Ha ocHoBe moiy4eHHBIX JaHHBIX MO BCEM OMbITaM KaXKIbIH CTYAEHT 3aIlOJIHIET CBOMU
7a00paTOpHBI KypHaJl, TJE€ 3alUChIBACT pPE3yIbTAaThl OIBITOB, HAOIIOJECHHUS, COCTaBISET
YpaBHEHUSI peaklUil XUMUYECKUX MPOIECCOB, MPOU3BOJUT COOTBETCTBYIOIIME MAaTEMaTHUYECKUE
pacueTsl U pe3yabTaThl IPEICTABISICT B BUJE TAOIHI] MU TpadUIeCKON 3aBUCUMOCTH.

Ha cobecenoBanuu c mpemnojaBareneM CTYACHT MpeACTaBisgeT 0GOPMICHHBIA OTUET IO
JMaHHOW JsabopaTopHOil paboTe W OTBEYaeT HAa BOMNPOCHI IMpernojaBaTelis, CBS3aHHBIE C
METOIUKON paldoThl, pe3yiabTaTamMu H BbiBogamu. llo psay paboT mnpemycMmarpuBaeTcs
MIPUMEHEHHE TECTOBOTO METO/1a «3aLUTHI.

I'pynmnoBass pabora B XHMHUYECKOW J1abOpaTOPUU CTUMYJIHPYET COTJIACOBAHHOE
B3aUMOJICMCTBUE  MEXAY CTYAEHTAMM, OTHOIUEHHMS B3aMMHOM  OTBETCTBEHHOCTH U
corpynaudectsa. [Ipu popMupoBaHUY TPYIIT YIUTHIBASTCS JIBA MPU3HAKA: CTENIEHh XUMHUECKOM
MOATOTOBJICHHOCTH CTYACHTOB W XapaKTep MEXKJIMYHOCTHBIX OTHOIICHWH. B psne ciayuaes
CTYJIGHTaM CaMHM IpeJIaraeTcsi pa30UThCs Ha TPYIIbI, COCTaB KOTOPBIX BIIOCIEICTBHH MOXKET
KOPPEKTUPOBATHCS ISl IOBBIIIICHUST Ka4eCTBa PaOOTHI.

B naboparopHoM MpakTUKyMe TpU BBIMOTHCHHH OTJEIBHBIX OIBITOB HCIIOJIB3yeTCs
METOJ ITPOOJIEMHOTO O0YUYEeHHUS: CTYACHT NOJTyYaeT 3aJaHne Ha XUMUYECKHIA MTPOIecC, METOIUKY
KOTOPOro OH JOJDKEH HoJ00paTh CaMOCTOSITENIbHO, HUCXOAS W3 HUMEIOIIMXCS PEaKTHUBOB,
00CyIUTh €€ ¢ MpernoaBaTesieM U 3aTeM MPUCTYIUTD K €r0 BHITOJIHEHHIO.

JIaGopaTopHbIii MPAKTUKYM BBITOJHIETCS IO y4eOHO-METOJMYECKUM  ITOCOOHSIM,
pa3paboTaHHBIM  NPUMEHUTENIIBHO JUIsl  CTYJEHTOB  COOTBETCTBYIOLLEIO  HAINpPaBJICHMUS.
[TomyueHHbIe SKCTIEpUMEHTANIbHBIE IaHHbIE 3aIMCHIBAIOTCA CTyIEHTaMu B pabouyro terpab. [1o
UTOraM Kaxaou mabopaTopHOi pabOThl CTyAeHT OQOpMIISIET MUCbMEHHBIM order. Hammuue
TAKOTO0 MPAKTUKyMa I103BOJIAET CTYACHTAM 3apaHee IMOJrOTOBUTHCS K COOECENOBAaHHUIO WU
TECTUPOBAHUIO MPH 3aIUTE KOHKPETHON 1a00paToOpHOM pabOTHI.

6. OLIEHOYHBLIE CPEJICTBA /I TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,

[TPOMEXYTOYHOM ATTECTALIMM I10 U'TOT'AM OCBOEHW S JUCIIATIJIMHBI U
YYEBHO-METOJIUMYECKOE OBECITEUEHUE CAMOCTOSTEJIbHOM PABOTHI

CTYJIEHTOB

Bonpocs! peiiTunr — kouTpoJsi, CPC u 3x3amena
Jlis TeKyero KOHTpOJsl yCIIeBAEMOCTH CTYJEHTOB HMCIONb3YIOTCSI PEUTUHI-KOHTPOJIb, a
TaKk JK€ [POBEpOUYHble pabOThl (TECThl) [JIsI KOHTPOJISI CAMOCTOSATEIBHOW pabOTHI.
ITpoMexyTOUHOH aTTecTalyel 1o UTOraM OCBOCHUSI JUCLUIUINHEI SBJIAETCS DK3aMEHa.
[Tpumeps! 3a1aHUM A7 IPOBEACHUS pEUTUHT-KOHTPOJIS:
PeiiTuHr-KoHTpOJIBL Nel

BOITPOC 1.2.1. Kaxoe u3 nonodxceHuti, Xapaxmepuzyroujux MONeKYIAPHO-KUHemuiecKue
CB0UCMBA OUCNEPCHBIX CUCMEM, He COOMBEMCmE)en IKCNePUMEHMAaNbHbIM OAHHbIM?

OTBETDI:



1. CremneHp AWCHEPCHOCTH — OTO BeIWYMHA, OOpaTHAas JIMHEHMHOMY pa3Mepy 4YacTHIl
JTUCTIEPCHOM (pa3bl.

2. Tlo cremeHW MOUCIEPCHOCTH BCE CHCTEMbI KIAaCCHU(PHUIMPYIOTCS Ha TIpyOoaucCIepCHbIE,
MHUKpPOTETEPOreHHbIe, HCTHHHO—KOJUIOMHBIC, MOJEKYJISIPHbIE ¥ MOHOJUCIIEPCHBIE —
WCTUHHBIE PACTBOPBHI.

3. K MonekynsipHO—KHHETHYECKUM CBOWCTBAM JUCIIEPCHBIX CHCTEM OTHOCSTCS OpOYHOBCKOE
JBIDKEHUE, TUPQyY3Us, OCMOC U CEAMMEHTAIIHS.

4. BpoyHOBCKOE IBMXKCHHE HMMEET MOJIEKYJISIPHO — KHHETUYECKYI0 MPUPOIY U SBISAETCS
CJIEICTBUEM TEILJIOBOTO IBUKEHUS MOJICKYII.

5. SIBnenue nuddy3un CBONCTBEHHO BCEM CHCTEMaM OT MOJIEKYJISIPHBIX JIO IPpyOOAMCIIEPCHBIX.
CkopocThb mpolecca 3aBUCUT OT BEIMYMHBI U (DOPMBI YaCTHI] TUCHIEPCHON (a3bl; MpoLecc UaeT
TeM OBbICTpee, UeM BBIIlIe TEMIIEpaTypa U KPYITHEE YaCTHIIBL.

6. Ilockonbky paBHOMEpPHOE pacmpeleieHne BelecTBa—(]as3pl Mo BceMy 00BEMY pacTBopa
Haubosee BeposTHO, mporecc AUGGY3UU HAET C YBEIUYEHHEM OJHTPONHH U SBISETCS
CaMOTIPOU3BOJILHBIM.

7. Tloa KOHIIEHTpAIMEH AUCIIEPCHOM CHUCTEMBI CIIEAYET CUYUTATh YUCIO KHHETHYECKUX €IMHHIL
— KOJUIOMHBIX YaCTHIl B €JAWHHIIE 00bEMa CUCTEMBI, T.C. YHCICHHYIO KOHIICHTPAIUIO YACTHUI]
JUCTICPCHOM (pa3bl.

8. OcCOOEHHOCTH OCMOTHYECKOTO JaBJICHUA KOJUIOMIHBIX pacTBOPOB 110 CpPaBHCHHIO C
HCTUHHBIMHA paCTBOpPaAMU — €ro MaJjio€ 3Ha4YCHNEC 1 HCIIOCTOAHCTBO.

9. Manoe OCMOTMYECKOE JaBJIEHHE JIOOOH KOJJIOMIHOM CHCTEMbl OOBSCHSETCS TEeM, 4YTO
6narosapst OOJIBIION Macce 4acTHI] AUCHepCHOM (ha3bl MPU OJMHAKOBOM BECOBOW KOHIIEHTpALUU
YUCJIE€HHAas KOHLEHTpalus KOJUIOMJHOTO pacTBOpa BCEr/la 3HAYMUTENbHO MEHBUIE, YEM
HCTUHHOTO.

BOIIPOC 1.2.2. [lpoananusupyiime ymeepoicoenus, Xxapakmepusyrowue OpOYHOBCKOe
osuoicenue. Kaxoe uz nux owubouno?

OTBETDI:

1. XaoTuueckoe JABHMKCHUC YaCTHUIIbI ,I[I/ICHepCHOﬁ (1)8.3131 OXBAaThIBACT OHpGI[GJ'IGHHBIfI 00BeM
MMpOCTPAHCTBA, B03paCTaIOH_II/II71 BO BPCMCHHU. B FOpI/I3OHTaJ'H>HOI71 IIIOCKOCTU OH COOTBETCTBYCT
B03paCTaIOH_ICI71 Ijiomaniu, HpOHOpHHOHaHLHOf/'I KBaapary CpCAHCTO CABUTA.

2. Jlns chepuyeckoi uacTHLBl pajauyca I 3Hau€HHE KBajJpaTa CpEIHEro CABUra IMpsiMo
IOPOMOPLMOHATBHO  aOCOMIOTHONW — TeMmIeparype M BpeMEeHHM HaOmoAeHuss U oOpaTHO
IIPONOPLUOHATIBHO CONIPOTUBIIEHUIO CPEMBI.

3. BpOYHOBCKOe JIBIDKEHHE CBOMCTBEHHO TH00BIM JaCTUlaM KakK OpraHn4eCckoro, TaKk H
HCOPTAaHHUYCCKOI'0 IMMPOUCXOKIACHU. Ono MNpOoABJIACTCA TEM HHTCHCHUBHCC, YCM OoJIbIIIE
TCMIICpaTypa U MCHBIIC BA3KOCTb CPCABI.
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4. Korma kosutoujHas 4yacTHLA MOAHMMAETCS B OpOYHOBCKOM JBMXKEHHM, IOTCHLMAIbHAs
SHEPIHUsl CUCTEMBI BO3PACTAET, U TEIUIOTA OKPYXKAIOIIEH Cpebl IPEBPAILAaeTCsl B MEXAaHUUYECKYIO
paboTy B OTCYTCTBUM HAyaJIbHON Pa3HOCTU TEMIIEPATYP.

5. BpoyHOBCKOE NB)KEHUE — pPEabHBINA OMBIT, MOKA3BIBAIOIINIA, HE3aBUCUMO OT KaKoW OBbI TO
HU OBLJIO MOJICKYJISIPHOM TEOPHH, YTO BEUHBIH JIBUTATENIb BTOPOTO POJia MOCTOSIHHO “NeHCTBYET”,
XOTSl M HE MOXKET OBITh MPAKTUYECKH UCIIOIH30BAH.

BOITPOC 1.2.3. Paccuumatime omHouiernue 3Ha4eHull cpeoHe2o cosued 4acmuy ¢ paouycamu
r1=2-10"° m u r2=8-10"" M npu ux 6poyHOBCKOM OBUICEHUIL 30 PAGHbLE OMPE3KIL BPEMEHLL.

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

5.4,0-102

BOIIPOC 1.2.4. Kaxoe u3 yKa3zauuvlX A61€HUL He XAPAKMEPHO 0N UCMUHHO—KOIOUOHBIX
cucmem?

OTBETBI:

1. Koutonabie pacTBOPHI CIIOCOOHBI pacceUBaTh CBET WJIM OMNAJIECIIUPOBATh, YTO yKa3bIBaeT Ha
WX HEOJTHOPOTHOCTD.

2. KonnmonmHo — aucnepcHbIe CUCTEMBI CIIOCOOHBI K AHAINU3Y, T.€. OHU MOTYT OBITh OUHIIECHBI
OT Pa3JIMYHBIX MPUMECEH KPUCTAJUTMYECKUX BEIICCTB.

3. YacTuisl qucnepcHoi (aspl MOTYT 0051aaTh SJIEKTPUUECKUM 3apsI0M, TO3TOMY KOJIOMIHbBIE
pacTBOpBI OOHAPYKUBAIOT SBJIEHUE DJIEKTPOJIN3A.

4. J1ns KOJUTOUIHBIX CUCTEM XapaKTepHa BecbMa MejieHHas auddys3us.

5. BenuunHa OCMOTHYECKOI'O AABICHHS I KOJUIOHIHBIX PAaCTBOPOB XapaKTCPU3YCTCA MaJIbIM
3HAYCHUCM U HCIIOCTOAHCTBOM.

6. KOJ’IHOI/IILHBIC CUCTEMBI OTJIIMYAIOTCA arpeFaTHBHOﬁ HCYCTOI\/'I‘{I/IBOCTBIO U CIOCOOHBI
KOaryJvpoBarTh Mo/ BJIUSIHUEM BHCUITHHUX BO3JCHCTBHUH.

BOIIPOC 1.3.1. MU3yuume nonodicenus, xapaxmepuzyroujue memoovbl NOAy4eHus: OUCNepPCHbIX
cucmem. Kakoe uz Hux Hedocmamouno 060CHOBAHHO?

OTBETBI:
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1.  KommoumHele  CHCTEMBI,  3aHMMAIOIIME  MPOMEXKYTOYHOE  MOJOXKEHHE  MEXIy
rpyOOIMCIIEPCHBIMHE U MOJIEKYJIIPHBIMH, MOTYT OBITh MOJY4YEHBI OO0 00beINHEHHEM MOJIEKYI
WIA MOHOB B arperarsl, JU00 B pe3ysibTaTe AUCIEPTUPOBAHUS OONBIINX YACTHIL 10 TPeOyeMbIX
pa3MepoB.

2. I[I/ICHepFI/IpOBaHI/IC — OTO H3MCJIBUYCHUC TBepI[bIX WJINn XHUIAKUX TCJI B HHepTHOfI, HC
B3aMMO/JICUCTBYIOILLEH C U3MEIBYAEMBIM BEILIECTBOM, CPEIE.

3. B mpoTHBOMONOXHOCTh PACTBOPCHHIO TUCIIEPTUPOBAHHE MPOXOAWUT, KaK TPABUIIO, HE
CaMOIPOM3BOJILHO, a C 3aTPaTON BHEIIHEH paboTHI.

4. B otnenbHBIX Ciydasx TBEpLOE TEIO MIM JKUAKOCTH MOTYT CaMOIPOU3BOJIBHO
JMCTIEPTUPOBATBCA B KHUJIKOH cpele ¢ 00pa3oBaHUEM KOJUIOMIHOM HIIM MHUKPOT€TEpPOreHHOM
TUO(HIEHON CUCTEMBI.

5. Ilpumep usznueckol KOHICHCAIIMM — OOpa30BaHKME TyMaHa: MPHU MOHWKCHUN TEMIEPaTyphl
BO31yXa JOaBJICHUC BOJAHOIO IIapa CTAHOBHUTCA BbIIIC PABHOBECHOIO U B razoBou (1)3,36
BO3HHMKAET HOBAas KuAKas (aza.

6. MeTro XMMHUYECKON KOHJICHCAIIMH 3aKJII0YaeTCss B 00pa30BaHUH HOBOW (ha3bl B TOMOTEHHOM
cpefie B pe3yibTaTe U3MEHEHUS COCTABA CPEIbI.

BOITPOC 1.3.2. Hatimu omHowenue ckopocmetl oce0anus Kanejiek 8600IH020 MyMAaHd, eciu ux
paouxcel pasuwl coomeemcmeento: 11=10"w u r,=10°u

OTBETHL:
1.10°
2.10%
3.107
4.10?

5. 10

BOIIPOC 1.3.2. B kakom u3 npuseoeHuvix npumepos 6eujecmso OUcCnepcHoll ghazvl — meepooe
meno, a eeujecmeo OUCNePCUOHHOU CPedbl — HCUOKOCMb?

OTBETHI:

1. ABIMBI, TIBLTH, CMOT

2. MBUTbHBIE TIEHBI, SMYJIbCHH
3. TUIPO30JH, OPraHO30JIH

4. yromb, CUIMKAareib

5. CILTaBBI, CUTAIIIBI

6. He(pTh, MOJIOKO
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7. MUHEpaJIBI: OMaJl, )KeMYYT.

BOIIPOC 1.3.4. Kakxoe u3 ypasHenuil He cledyem UCHOIb308aMb Ol ONPedeseHus
MONEKYAAPHO-KUHEMUYECKUX CBOUCME KOLTOUOHO-0ucnepcHulx cucmem? O1BETDI:

1. p=cRT
2. dm=—DA%dr
dx
3 Al N7
3znrN ,
4. AX2 =2D7
_ RT
67nrN ,

IJIe ¢ — MOJISUTbHASI KOHIIEHTPAIHS;, P — OCMOTHYecKoe aaBiienue; D - koaddunment quddysum.

BOIIPOC 1.3.5. Haiimu omuoweHue ocmomuueckux oOaeieHuil JIJs JIBYX THUIPO30Jel
CEPHUCTOTO MBIIIbIAKA OJIMHAKOBOW KOHIICHTPALIUU, HO PA3JIMYHOMN JUCIIEPCHOCTH C paguycamMmu
c(heprIecKnX MOHOYACTHI] COOTBETCTBEHHO I1=3-108m 1 1:=6-10°m.

OTBETHI:
1.3,8-10°
2.8:107
3.0,7
4.5,0
5.11,0
PeiiTuHI-KOHTPOIB Ne2

BOIIPOC 2.1.1. O3naxomvbmecb ¢ NOAOHCEHUAMU, XAPAKMEPUIVIOWUMU HNOBEPXHOCHIHbIE
saenenus. Kaxkoe uz nux — HeyoogiemseopumensbHo?

OTBETBI:

1. [ToBepXHOCTHBIMHU Ha3bIBae€TCS TOHKUN TPEXMEPHBIN CIIOH, 00pa3yroluiicss Ha TOBEPXHOCTH
KOHTaKTUPYIOUIMX (a3 U UMEIOLINIl KOHEYHBIE Pa3MepBhI.

2. Ha rpanune pasjaena >KHAKOCTh — Ta3 PaBHOJCHUCTBYIOIIAS CHUJ MEXKMOJEKYJISIPHOTO
B3aMMOJICHCTBHS HAaNlpaBiIeHa HOPMaJIbHO K MOBEPXHOCTH B CTOPOHY JKUJKOM (a3bl.

3. Pabora, coBepmiaemass B M30TEpPMHUYECKUX YCJIOBUSAX B IpOLECCE MEpPeBOJa MOJEKYJbl U3
0o0beMHON (ha3bl B MOBEPXHOCTHBIN CIIOM, paBHA YBEJIWYEHHIO CBOOOJHOI IMOBEPXHOCTHOMU
SHEprusl.
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4. TloBepxHOCTHasi PHEPTUsI — 3TO paboTa pa3phiBa CBA3CH TPH APOOJECHUU TBEPIBIX TeE,
CBs3aHHasA C YBCIMYCHUCM ITOBCPXHOCTHU pasciia.

5. BHyTpeHHee qaBiaeHHE — 3TO CHIIa, C KOTOPOM MOBEPXHOCTHBIN CJI0M BO3JACHCTBYET HA 00BEM
dba3ebl.

BOIIPOC 2.1.2. MU3yuume onpedenenus, Xxapaxkmepusyrouwue npupooy no8epxXHOCHHO20
Hamsaxcenus. Kakoe uz nux mpebyem ymounenusn?

OTBETDI:

1. PaGota oOpa3oBaHHs E€OMHHIIBI MOBEPXHOCTH, COBEpIIaeMasi MPOTUB CHJI BHYTPEHHETO
JTABJICHUSI, HA3bIBAETCS IOBEPXHOCTHBIM HATSHKEHUEM.

2. BennmumHa © — TOBEpPXHOCTHOE  HATSHKEHHE —  sABISETCA  KOA(P(PHUIMEHTOM
IPONOPLHUOHATIBHOCTH MEXAy paboToM, 3aTpayeHHON Ha M3MEHEHHUE IUIOUIau MOBEPXHOCTH U
3TUM U3MEHEHUEM IUIOLIAIN.

3. CormnacHo OKCIICPUMCHTAJIbHBIM JaHHBIM ITOBEPXHOCTHOC HATAKCHUC JIMHECHHO YMCHBIIACTCA
C pOCTOM TEMIICPATYpPhI BILJIOTH 4O KpHTHHeCKOﬁ.

4. BennunHa 6 XapaKTepU3yeT MEXMOJIEKYIISIPHOE CLETIIICHHUE, MTOJIIPHOCTD KHUIKOCTH U CBsI3aHa
C JUIOJBHBIM MOMEHTOM, MOJISAPU3YEMOCTBIO BEIIECTBA U JUNIEKTPUUECKON IPOHUIIAEMOCTBIO.

5. Bce yTBepKIEHHS CIIPaBEIJIVBBI.

BOITPOC 2.1.3. B xakom cnyuae nepexod K ciaedyioujemy ppazmeHmy 6vi800a YpasHeHue
aocopoyuu I'ubbca nedocmamouno 060CHO8aH0?

OTBET:

1. U3meneHne CBO6OI[HOI>1 OHEPIUU MOBEPXHOCTHOI'O CIIOA:

dF = odA+ Ado + > gdn, + > nidy, (1)

2. Ilo ananoruu c ypaBuenuem ['nd6ca-/{rorema:
Ad0'+Znid,ui =0 (2)

3. OrpaHn4mBasCh TOJIBKO N30TEPMUUECKUMHU MPOLIECCAMU M pa3zeuB 00e yacTu ypaBHEeHuUs (2)

Ha A,. nonyunM, do = —Zfid,ui

4. Jlna OunapHOW cucremMa (MHIEKC | — pacTBOpHUTENb, 2 — PACTBOPEHHOE BEIIECTBO
do=-I"dy —I',du,

5. Tak kak dg=RTdIna, momyckas 3aMeHy aKTHBHOCTH Ha KOHIIEHTPAIIUIO ISl Pa30aBICHHBIX
¢ do

aCTBOPOB, ITOJIYYHUM [ =
P P Y RT dc
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BOIIPOC 2.1.4. /[na kakux u3 npuse0eHHbIX 8eujecms 6 ciyiuae 800HbIX PACMEOPO8 GeNUUUHA
doldc bonvwe nyna?

1. HeopraHMYECKHE DIEKTPOIHUTHI
2. OpraHN4ecKue KUCIOTHI

3. coupThI

4. 6enku

5. cnokHbIE (PUPBL.

BOIIPOC 2.2.1. [lpoananusupyume ypaeHenus, Xapakmepusyrwue no8epxXHOCHMHOe
Hamsadxcenue U MNOGepXHOCcCmHYlo 3Hepauto. Kakoe u3z Hux mpebyemcs OONOIHUMENbHO
YMOYHUMb?

OTBETDI:

1. Aw=0cAA

dG
2. 9= x
dA J; o

3.U :J—T(d—GJ
dT )y

4.d—G=const
dT
_(dF
c —|
dA V.,T,n

BOIIPOC 2.2.2. H3zyuume nonodicenus, xapaxmepuzyroujue npupooy aocopOYUOHHbIX CUIL.
Kakoe u3 nux ne coomgemcmayem cospemeHHbIM NPeOCcmasieHusm?

OTBETBI:

1. A,Z[COp6L[I/IOHHBIMI/I Ha3bIBAKOTCA CHJIBI  MCIKMOJICKYJIAPHOTO B3aUMOACHCTBUS MCKIAY
MOJICKYJIaMH WJIK aTOMaMH, HAXOJAIIUMHACA B PA3HBIX q)a3ax.

2. Kak cumpl ocoboro poma anacopOLMOHHBIE CHJIBI 00Jalal0T OPHEHTAMOHHBIM,
WHAYKIIMOHHBIM U JUCTIEPCHOHHBIM B3aUMOICHCTBUEM.

3. JIns mOHMMAaHUS TPUPOABI aJCOPOLMOHHBIX CHJI HEOOXOAWMO YUMTBIBaTh, YTO B aKTE
ajicopOoMM MoJIeKyna ajacopbara B3aMMOJAEHCTBYET HE C OJHHMM, a CO BCeMH OrpKalInmMu
aToMaMH aIcOpOEHTa, T.€. ¢ 00BEMOM.
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4. TonmuHa aAcOpOLMOHHBIX CIIOEB MOKET JOCTUTATh THICSY AHICTPEM, ATOT (DAaKT yKa3bIBaeT
Ha TaJTbHOICHCTBUE aICOPOIIMOHHBIX CHIL.

5. TeOpI/IH MCKMOJICKYIISAPHBIX CHJI IIOKa3bIBA€T, YTO BCC TPH KOMIIOHEHTBI OJHCPIrUun
MNPUTAKCHHUA: OPUCHTALMOHHAA, HMHAYKIUOHHAA W OUCHCPCUOHHAA COCTaBJIAIONINC 06paTHO
MMpOonopuruOHaJIbHbI IIECTOM CTEeICHHU pacCToAHUA.

BOITIPOC 2.2.3. Kakas u3z npugedeHHbIX 3a8UCUMOCME HA3bIBAEMCS UB0OMEPMOU a0copoyuu?

OTBETBHL:
1.a=1f(T)
2.a=1f(P)
3.P=f(T)
4.P=1(a)
5.7 = f(P)

BOIIPOC 2.2.4. HUzyyume Kpusvle, npedCmMasiaowue  3d8UCUMOCHb  KOAIUYECMBA
aocopoupyemozo eeuwjecmea (opounama) om OasieHus 8 2az08ol ¢haze (abcyucca) 0
Medicghaznoll nogepxnocmu pazoeia meepooe meno — 2as. Kaxas uz kpuevlx xapakxmepha 0.1

meopuu aocopoyuu BOT?
OTBETBI:
f 4 | G | A
| ] i o | /’/ 1 ’/\ | ’
/,/ | : ; "/’1 2 ;(/ \
[t 4 2ot A %5 Mol Do St 2 SN L

BOIIPOC 2.2.5. [Ipoananuzupyiime ypaeHenus, Onucvléaroujue aocopoyuio Ha meepoou u
AHCUOKOU nosepxHocmu paszoena ¢gpas. Kaxoe uz nux sgnsemces amnupuieckum?

OTBETHI:
1. a(l+kP)=a,_ kP K — koHCTaHTa
1
2. lga=Ilgh+—=IgP b, N — KOHCTAHTEHI
n
kc
3. I'=Ir,—— C — KOHLIEHTpaIHs
1+ke
A KP /P,
4, a= Ps — naBrneHue HACHIIIIEHHOTO Tapa
1- P 1+ (k-1 P
PS PS
5.a=K,P K: — koHcTanTa 'enpu
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PeldTUHTr-KOHTPOJIBL Ne3

BOIIPOC 3.1.1. M3yyume nonoscenus, xapaxkmepusyiowue aocopoyuio Ha mexncghasnou
nosepxnocmu meepooe meno — 2as. Kaxoe uz nux ne coenacyemcs ¢ ucxoOHvLMU NOIOHCEHUAMU
meopuu aocopoyuu Jlenemiopa?

OTBETDI:

1. AncopOumss MOJIEKYJT aacopOTHBa MPOMCXOMUT Ha AaKTUBHBIX IICHTPAx, HAXOJAIIUXCS Ha
MMOBEPXHOCTH TBEPJIOTO aICOPOCHTA.

2. AI[COp6I/IpOBaHHBIe MOJICKYJIbl YIACPKHUBAIOTCA AKTHMBHBIMHM LCHTPAMH TOJIBKO B TCUCHHUC
OonpeaAcCICHHOI0 BpEMEHHU, KOTOPOC HE 3aBUCUT OT TEMIICPATYPHhI.

3. TloBepxHOcTHasi KOHLIEHTpalus aacopOTHBa TMPOMOPLUOHANIbHA MJAaBICHHIO Ta3za |
KOHIIEHTPAlUU CBOOOIHBIX aKTUBHBIX LIEHTPOB.

4. BcnenctBue Majoro paauyca ACHCTBUS aACOPOIMOHHBIX CHJI M HX CIIOCOOHOCTH K
HaCBIIICHUIO IMOBEPXHOCTH az{cop6eHTa MOXKET OBITH 3aI10JIHEHA TOJIBKO OJHUM
MOHOMOJIEKYJISIPHBIM CIIOEM aJcopOTHBa.

5. AncopOupoBaHHBIE Ha COCEIHUX AaKTUBHBIX LIEHTpax MOJIEKYJIbl aJcopOTHBa HE
B3aUMOJICHCTBYIOT MEXy COOOIA.

6. AncopOuus mnpeacTaBisieTcsl Kak KBa3UXMMHUYECKas peaklus MEXIy MOJIEKYJIOH rasa u
AKTUBHBIM IICHTPOM, B PE3yJIbTaTe KOTOPOU 00pazyeTcs aacopOMpOBaHHbIN KOMILIEKC.

BOIIPC 3.1.2. Kakyno u3 npusedeHHviX GeluduH onpeoeisiem 4Yacmuas Npou3BoOHdAs: Om
MepMOOUHAMUYLECKO20 NOMEHYUANLA NO NAOWAOU?

dG
dA )7 pc

OTBETHI:

1. XuMHUYECKHUI TOTEHIIAAT

2. BHYTPEHHSS SHEPTUS

3. MOBEPXHOCTHOE HATSKEHUE
4. MOBEpXHOCTHAs! aKTUBHOCTH
5. cBOOOTHASI SHEPTHSI.

BOITIPOC 3.1.3. [Ipoananuzupyiime ciredyroujue UcxooHvle NOIOHCEHUS MeopUl MOLEKVIAPHOU
aocopoyuu Ilonanu. Kakoe u3 HUX He coomeemcmeyem COBPEMEHHbIM MeopemudecKkum u
9KCNEPUMEHMATbHBIM OAHHbIM?

OTBETBI:
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1. Ancopbmust o0ycimoBiauBaeTcss TONbKO (uznueckumu Ban-mep-BaanbcoBeiMH cuiamu. Ha
MOBCPXHOCTHU aﬂcopGeHTa HCT aKTUBHBIX [ICHTPOB.

2. AnCopOIMOHHBIC CHIIBI JACHCTBYIOT HAa PACCTOSIHUS, MPEBBIIIAIONIME pa3Mepbl OTICIbHBIX
MoOJIeKyI afcopotuBa. OOpazyercst acoOpOIMOHHBIN 00BEM.

3. Kaxpgas Touka BHYTpH aACOpPOLIMOHHOIO OO0bEeMa XapaKTepu3yeTcsl OINpeiesIeHHBIM
3HaYEHHUEM aJICOPOILIMOHHOTrO MOTEHIIHANIA.

4. AncopOUMOHHBIM TOTEHIMAT TPEACTaBISIET COO00M M30TEPMHUECKYI0 pabOTy CKaTHs Tasa
(mapa) mpu mepeBojie ero u3 00beMHOM (Da3bl B 001aCTh MOBEPXHOCTHOIO CJIOS C JaBJICHHUEM,
OTJIMYHBIM OT PAaBHOBECHOTO.

5. JlelictBue aacOpOIMOHHBIX CHJI IO MOpE yraajdeHuss OT Mex(pa3HOH MOBEPXHOCTH
YMEHbILIAETCS M HA HEKOTOPOM PACCTOSTHUU PaBHO HYIIIO.

6. 3aBUCUMOCTH aJICOPOIIMOHHOTO MOTEHIIMajda OT aJCOPOIMOHHOTO 00beMa HOCUT Ha3BaHUE
XapaKTePUCTHUECKON KPUBOU.

BOIIPOC 3.1.4. Kaxoii u3 nepeuucieHHviX 3KCNEPUMEHMANbHLIX Memo008 He HNO0360J5em
onpeoeniams NO8ePXHOCMHOe HamsdiceHue?

OTBETHLI:

1. Meroa MakcMMalbHOTO JaBJEHUs My3bIpbKka (MeTon PeOunnepa)
2. MeTop mepemMenieHus mapuka B JUCTICPCUOHHON cpeie

3. CtalarMOMETpHUECKUI METOJI OTPbIBA KAIUIH KUJKOCTH

4. TeH3uMeTpuUYECKUA METO/ OTPBIBA KOJIbIIA

5. MeTon KanmWIIIpHOTO MOJHATHS AKUJIKOCTH.

BOIIPOC 3.1.5. M3yyume nonosxcenus, xapaxkmepusyiowue aocopoyuio Ha mexcghaznou
nogepxHocmu meepooe meno — eaz (nap). Kaxoe uz Hux cywecmeenHo omauuaemcs om
OCHOBHbIX NONONCEHUL Meopuu NOTUMONEKYIAPHOU adcopoyuu napos bpynayspa — dmmemma
— Tennepa?

OTBETBI:

1. Ha moBepXHOCTH TBEPAOTO aJCOPOCHTAa HWMEIOTCS HEPABHOIICHHBI B DHEPTrETUYCCKOM
OTHOIIICHUS AKTUBHBIE TIEHTPHI.

2. Ancopbums muHOTOCHolHA. Kaxkiass MoJieKyma mepBoro Ciiosi CIIYKHUT IEHTPOM ISl aficCOpOIu
BTOPOTO U MOCIEIYIOIINX CIIOEB.

3. IlepBsbIif cnoii afgcopOTHBa oOpasyercs B pesynbTare AeiicTBUs BaH-Jep-BaaabCOBBIX CHII,
MOCIEAYIOUIUE — B pe3yIbTaTe KOMIIEHCAIIUH.

4. AIICOp6I/IpOBaHHa$I (1)3.33. MNpEACTaBIIACTCA KaK COBOKYITHOCTDb aI[COp6I/IpOBaHHBIX KOMIIJICKCOB
— MOJICKYJIAIPHBIX LCIIOYCK, KOTOPLIC QHCPICTHUYCCKU HE B3aHMOHCﬁCTByIOT APYyT C Apyrom.
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5. TemnoTel aacopOIMK €IUHUYHOTO W JIBOWHOTO KOMIUIEKCOB MPUOIM3UTEIHLHO OJUHAKOBBI U
PaBHBI TEIUIOTE OOBEMHON KOH/ICHCAIUY.

6. AzncopOuuio MOJIEKyNl Mapa MOXHO pacCMaTpUBaTh KaK CEPUI0 KBA3MXMMHUYECKUX DPEaAKIIHii
00pa3oBaHus aCOPOIIMOHHBIX KOMIUIEKCOB.

7. Ilpn 3HayeHHsIX NaBJICHHUS B ra3oBoil (asze, AaNeKUX OT JaBJIEHUS HACBILIEHHOIO Mapa,
o0Opa3yeTcs MOHOMOJIEKYJISIPHBIN CIIOH.

8. HpI/I YBCIWMYCHHUU [OaBJICHUSA B ra3oBou (1)336 1%(R (o) CBO6OI[HBIX AKTUBHBIX LCHTPOB
COKpamacTcCs, a YUCJI0 KPAaTHBIX KOMILJIIEKCOB pacTeT.

9. O6beMHast KOHJIGHCAIUS TTapa MPOUCXOAUT MPHU JOCTHXKEHUU JaBJICHUN, PaBHBIX JABJICHUIO
HACBILIEHHOTO Mapa MpH JTaHHOM TeMIieparype

10. Ilpenmomaraercsi, 4TO IUJIOWAAb, HPUXOIAIIAsICS HA OAHY MOJEKyly aacopOTuBa B
MOBEPXHOCTHOM CJIO€, - TIOCTOSIHHASI BEIMYMHA. DTO Jae€T BO3MOXHOCTh BBHIYHMCISTH BETUUYUHY
yIIeTbHOM MOBEPXHOCTHU acOpPOEHTA.

IIpumepsnl TeCTOBBIX 3aaHUH VISl KOHTPOJISI CAMOCTOSATEILHON padoThI

BOIIPOC 4.1.1. [lpoananuzupyiime HuxicenpugeoenHvlie nON0NCEeHUs, XapaKkmepusyroujue
MexaHuzm obpazoeanus 080UHO20 dNleKmpuyeckozo cios, Hatioume nonoscenue, sasnaoujeecs
JAU60 He@epHbIM, TUOO CnOPHbBIM!

OTBETBI:

1. Dnexrpuueckue SBICHUS HAa MeX(Pa3HbIX IOBEPXHOCTAX — CIEACTBUE H30BITOYHON
MOBEPXHOCTHOM SHEPTUU — PE3YyJIbTAT B3aUMOJCHCTBUS COMTPUKACAIOINXCS (Pa3 Mex1y cOOOM.

2. Cneuuduueckas aacopOLMs MOHOB — IEPEXOJA U3 KUAKOW (pa3bl B MOBEPXHOCTHBIM cOMN
YaCTHIl JAUCIIEPCHONW (pa3bl — COMPOBOXKIAETCS IepepaclpesiefieHHeM 3apsiioB B 00JacTH
MIOBEPXHOCTHOTO CJIOSI.

3. Eciin mexda3Hasi MOBEpXHOCTh OOpa3oBaHa BEIIECTBAMHU, HE CIOCOOHBIMH OOMEHUBATHCS
3apsjaMu, TO JIBOMHOH DIEKTPUYECKHH CIIOM MOXXeT 00pa3oBaThCsl B  pe3yibTare
OPUEHTUPOBAHUS IIOJIIPHBIX MOJIEKYIL.

4. Ilepexo1 MOHOB WJIM AJEKTPOHOB M3 OJHOU (ha3bl B IPYTyIO Ha TPaHUIIE pa3jiesia Ha3bIBaeTCs
MMOBEPXHOCTHOM JTUCCOLMAIIUEH.

5. AncopOumsi HOHOTEHHOTO TOBEPXHOCTHO—AKTHBHOTO BEIIECTBA MOXKET IMPOHMCXOJUTH Ha
IpaHULE IBYX HECMEIINBAIOIINXCS KUIKOCTEH, Hampumep, Bojbl U O6ensona. [lonspHas rpynna
MOJICKYJIBI TIOBEPXHOCTHO — aKTHBHOTO BeIIecTBa, oOparieHHas K Bojae, Oyner
JTUCCOIIMUPOBATH; B PE3yJIbTAaTe TUCCOIMAIIMHA MexX(pa3Hast MOBEPXHOCTh MIPHOOpPETALT 3apsiI.

6. Eciiu B cucreMy meramn — Boja J00aBUThH XJIOPUCTBIM HATPHiL, TO 3a cUET M30HUpaTeNbHOM
aJIcopOIIMM aHWOHOB XJIOpa HAa MeTajule TOSBUTCS W30BITOUHBIA OTPUIATEIHHBIN 3apsja, B
OyM3JIeKaIIeM CJI0€ pacTBOpa OyAeT U30BITOYHBIN MOJOKUTEIBHBIN 3apsii U3 HOHOB HATPHSI.
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7. Ilpu KOHTaKTEe MeTauia ¢ Ta30BOM (a30i MPOUCXOAMT IMEPEXOJl MIEKTPOHOB OT METallla K
ra3zy. Mexda3zHas TOBEpXHOCTh 3apsKaeTCs.

BOIIPOC 4.1.2. U3zyuume nonooicenus, xapaxmepusyroujue Mexanusm oopazo8arus 08OUHO20
Cl0s UOHO8 Ha npumepe obpazosanus 3011 cyivgpama Oapus. Kakoe uz Hux mpebyem
ymouneHus?

OTBETDI:

1. [Ipu cnuBaHMM BOJHBIX PACTBOPOB XJyopuaa Oapus u cyibdarta HaTpus oOpasyercs 30Jb
cynbdarta Oapusi.

2. B 3aBUCHMOCTH OT YCJIOBUH (KOHIIGHTpAllMsi KOMIIOHEHTOB, TEMIIEPATyphl M JPYTUX)
00pasyrotcs MUKpokpuctainku BaSO4 Oonpiiiei uiim MeHbIeH JUCTIEPCHOCTH.

3. Eciu HCXOAHBIC KOMIIOHCHTBLI B3ATbI HEC B CTPOro CTCXHOMCTPHUUYCCKUX COOTHOLICHHUAX, TO
HOHBbI 6apI/IH nin CYJ'IB(I)&T'I/IOHLI MOTYT OKa3aTbCs B 3HAYUTCIIbHOM H30BITKE.

4. TTpu u30bITKE, HAPUMEDP MOHOB Oapwsi, OHM HAYHYT IMIEPEXOTUTH U3 PACTBOPA B TBEPIAYIO a3y
Y 3aHUMATh BaKaHTHbBIE MECTA, I0CTPAUBasi KPUCTATUIMYECKYIO PELIECTKY.

5. Ilpu sToM TBepaas ¢aza MpuoOPETAET MOJOKUTEIBHBIN 3apsl, KUIKAT — OTPUIATEIHHBIN.
W30biTouHbIe CyNMb(AT-HOHBI BCIEACTBHEC KYJIOHOBCKOTO B3aMMOJCHCTBHS TOATSHYTCS U3
pacTBopa K a/JicOpOMpOBAaHHBIM Ha MOBEPXHOCTH HOHAaM Oapus — o00OpasyeTcsi IBOMHOM cioi
HOHOB.

6. Monpl Oapus, BBI3BIBAIOIIME B JAHHOM CIydyae BO3HHMKHOBEHHE MEX(a3zHOTO IMOTEHIHAIA,
Ha3bIBAIOTCS NMOTCHIUAIONPEACIIIOIINMHU.

7. CynbdaT-uOHBI, KOHIEHTPUPYIOIIHUECS B PAaCTBOPE OKOJIO 3apsHKEHHOM TOBEPXHOCTH
KPUCTAIJIOB cynb(dara 6apys HA3bIBAIOTCS TPOTHBOMOHAMH.

BOIIPOC 4.1.3. MUzyuume nonoscenus, 0060CHO8bIBaOWUE 6bl800 MEPMOOUHAMULECKO2O
COOMHOWEHUSL MeHCOY INEeKMPUYECKUM HOMEHYUAIOM U NOBEPXHOCMHBIM  HAMANCEHUEM
(vpasnenus Jlunnmana). Yxascume nemouHoe.

OTBETBI:

1. U3menenue sneprun ['n66ca moBepXHOCTHOIO €0
dG =-8dT +VdP + odA + (qu (1)

TI€ (¢ — DIEKTPUUYECKUI MOTEHINAN,  — 3aps]l IOBEPXHOCTH.

2. 3MeHeHne noBepxHOCTHOM sHepruu npu T=const u P=const
dG = ocdA+ mq )

- [omueiii nuddeperuan
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dG =odA+ Ad0'+mq+C{d(D (3)

o
4. BolunTas TpeTbe YpaBHEHHE U3 BTOPOTO, MOJIydaeM o = A =—Q,
»

rac qA — 3apsAaa €AMHUIBI TIOBCPXHOCTHU.

5. CornacHo ypaBHeHuio Jlunmmana mpu Jr000M MeXaHHU3Me OOpa3oBaHMsI JABOWHOTO CIOS
YBEJIMYEHHUE MOTEHIMAIa BCETa MPUBOAUT K YBEIMUEHHUIO TOBEPXHOCTHOTO HATSYKEHUSI.

6. 13 conocrasnenus ypasHenuit Jlunnmana u I'm60ca cnenyer , = Fzl

rac I' — u30nITOUHAS KOHLCHTpAaus HOHOB B ITIOBEPXHOCTHOM CJIOC.

BOIIPOC 4.1.4. M3zyuume cxemvl cmpoenusi muyenn O1s KAKO20 Cyuas @opmuposarue
KOJLLOUOHBIX 4aCMUY NPOUCXOO0UM NymeM NOGEPXHOCMHOU ouccoyuayuu?

OTBETDI:

A{[M(ZnS)nZn*](n—x)SO; IxSO;"

[EEN

{IM(SiO,)nSiO; 12(n —x)H *F2xH ™

N

A{[m(BaSO,)nSO; 12(n—x)Na*}2xNa*

w

AIm(AgI)nAg™ J(n—x)NO; }IXNO;

SN

A{[m(H,SnO,)nSNO*12(n - x)CI }2xCI~

(62}

A{mM[Zn(OH),InZn*" - 2(n—x)CI }2xCI~

(o2}

BOIIPOC 4.1.5. Kaxoe u3z onpedenenutl, Xapaxmepusynowux 3J1eKmpoKuHemuiecKue s61eHus,
MOJICHO CUUMAMb NPOMUBOPEYUBLIM?

OTBETBI:

1. SBneHme mnepeHOca IKHUAKOCTA TOJ JECUCTBUEM BHEIIHETO AJIEKTPUYECKOTO MOJIA,
HaOMIOjaeMoe B KaMWUIAPHO—IIOPUCTHIX TelaX, a TaKkKe B OJWMHOYHBIX Kammuispax,
HAa3bIBAETCS DJIEKTPOOCMOCOM.

2. Ilepememienne wyacTull JucHepcHOM (a3bl B IJIEKTPUUECKOM TI0J€ OTHOCUTEIBHO
JTUCTIEPCUOHHOMN Cpe/bl Ha3bIBAETCS 3IEKTPO(HOpe3oM.

3. Bo3HUKHOBEHHE Pa3HOCTH MOTEHLHMAJIOB MEXIY JIBYMS CTOPOHAMHU IMOPUCTOM Auadparmbl
IpU NPONYCKAHUM Yepe3 Hee BOAbl JMO0 MeXAy KOHLIAMU OJMHOYHOIO Kamwuisipa IpU
MPOTEKaHUHU Yepe3 HEro BOJIbl HA3bIBAETCS MOTEHLIMATIOM TE€UEHHS.
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4. TlosiBneHue pa3HOCTH MOTEHIMAIOB MEXIY IBYMs 3JEKTPOJaMH, PACHOJOKEHHBIMU Ha
pa3HOIl BBICOTE COCyJa, B KOTOPOM OCeHaeT (MepeMEeIaeTcsl) CyCIEeH3Usl MEIKOAUCIEPCHOIO
KBaplila, Ha3pIBACTCS MOTCHIIMAJIOM OCEIaHMsI WJIM MOTEHIIMAJIOM CEIMMEHTAIINH.

5. DNEeKTPOKMHETHYECKHUE SIBIICHUS MPOSBISAIOTCS TeM ciabee, 4yeM MeJbue YaCTHIIBI IUCIePCHOM
(a3el, 1 UCYE3AIOT COBCEM P MEPEBOJIE TUCTIEPCHON CUCTEMBI B MOJICKYJISIPHBIN pacTBOP.

6. llpuunmHa  DNEKTPOKMHETHUYECKMX  SIBICHMH  3aKIIOYaeTCsl B CYLIECTBOBAHMHM
IPOTHBOIOJIOXKHBIX 3aPsIIOB TBEPIOH U )KUIKOW (ha3 CHCTEMBI.

7. Pa3sHOMMEHHOCTH 3apsA10B (1)33 IIpUBOAUT B CJlIydac€ HCIOJABHUXKHOI'O IIOPHUCTOTO TEJIa B
OJICKTPHUYCCKOM IT0JIE K IIEPEMCUICHUTIO ITOJABUKHBIX ITPOTHBOUOHOB BMECTEC C )KPII[KOﬁ (1)8,3017[.

8. CymIHOCTh DSJCKTPOKUHETUYCCKHX SIBICHUN 3aKIIOYaeTCsl B TICPEIBMIKCHHU YaCTHII
JMCIIEPCHOM (a3l W JUCHEPCUOHHOW cpelbl TPU MPUIOKEHHH K CHCTEME pPa3sHOCTH
MOTEHIIMAJIOB I, HA000POT, B BOHUKHOBEHUIO PA3HOCTH MOTEHIIMAJIOB MPH OTHOCUTEILHOM
nepeMenieHIH (a3bl U CPEIIbI.

BOIIPOC 4.2.1. [lpoananuszupytime paccyxicoenus o0 npupooe 21eKmpOoKUHEeMULecKo20
NOMeHYUana u yKasxcume ouuboynoe?

OTBETDI:

1. aﬂeKTpOKI/IHCTI/I‘ICCKI/Iﬁ IIOoTCHOHUAI1 — 3TO BHGKTpI/I‘leCKI/Iﬁ IIOTCHLHAJI, OTCUMTBIBAEMEBIA OT
T'paHUILIbI CKOJIBKCHHA OO YPOBHS B JKUJIKOM (1)836, A0CTATOYHO YHAAJICHHOI'0 OT Me)K(i)a3HOI>'I
I'paHHIIBI pa3aciia.

2. FpaHI/Iua CKOJIBKCHUS YCTAHABJIMBACTCA IMPU OTHOCUTCIIBHOM IEPCMCUICHUU (1)33, Halpumep
IIpU TCHCHUHN KUIAKOCTU BIOJIb TBepHOﬁ IMOBCPXHOCTH.

3. HeBo3MO0OXHO YKa3aTb TOYHOC IMOJIOKCHUEC I'PAaHUIBI CKOJIbXKCHU.

4. C n1ocTaTo4yHOl yBEpEHHOCTHbIO MOKHO IPEANOJIOKUTh, YTO MEPBBIA CJIOU MOHOB U MEPBBIN
CJIOM MOJIEKYJ BOJIbI, CMAUMBAIOIINUX TBEPAYIO (ha3y He MepeMelialoTcss OTHOCUTENBbHO TBEPAOI
(a3bl IpU TEUEHUH KHUJIKOCTH.

5. DNEeKTPOKMHETUYECKUM MOTEHIIMad BO3HUKAET MPH OTHOCUTEIILHOM IepeMeleHust ga3 moj
JIEHCTBUEM IMPUIIOKEHHOTO 3JIEKTPUYECKOTO TTOJIS.

BOIIPOC 4.2.2. Paccmompume nonodicerust, ONUCbl8auue MexaHuzm oopazoeanus 080UHO20
INEKMPUYECKO20 C105L UOHO8. KaKkoe u3 HUX npomugopeuum KCnepuUMeHmanbHbiM OaHHbIM?

OTBETBI:

1. Ha rpanune Bojga — TBep.blid Hoaua cepebpa B BoAy OyIyT MEpPexXOoaAuTh MPEeUMYIIEeCTBEHHO
MOHBI cepedpa, Tak Kak OHU 0oJiee TUIPATUPOBAHBI.

2. IloBepxHOCTh Honuaa cepedpa OyAeT UMETh HEKOTOPbIH M30BITOK MOHOB i07a, KOTOPBIH CO
CTOPOHBI BOJIbI OYAE€T HEUTpaIn30BaH N30BITKOM HOHOB cepedpa B MPHUJIIETAIOIIEM CIIOE.
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3. DroT Tmpomecc TpHUBEAET K BO3HUKHOBEHHIO MEXK(}a3HOTO CKayka IOTEHIIUAJIOB,
MPENSTCTBYIOLIETO JalbHEHIIIEMY MTEPEX0y HOHOB.

4. JIBoiiHOHW clIOi MOHOB 00Opa3syercs HE CaMOINPOHU3BOJILHO, a B PE3yJbTaTe YMEHBIICHUS
SHEPTUU [TOBEPXHOCTHOTO CIOS.

5. B pesynapTate mpolecca mepexoja HOHOB YCTaHABIMBAETCS PABHOBECHE, KOTOPOMY
COOTBETCTBYET OIpee/IEHHOE 3HAUeHUE CKauKa MOTEHIHAJIOB.

BOITIPOC 4.2.3. Kaxoe u3 sgnenuii Habarooaemcs, eciu HCUOKoCms noo GIUAHUEM PA3HOCIU
HOMEHYUAN08 nepemewaemcss depe3 NOPUCmyl0 HeNnoOSUNCHYI0 MeMOpany K OOHOMY U3
91eKmpo008?

1. Dnexrponus

2. anextpodope3
3. BIEKTPOOCMOC
4. spdext Kunke
5. addexr opHa
6. SIIEKTPOIHAIH3.

BOITPOC 4.2.4. Kakast U3 yka3aHHbIX JIMHUH - Ooyiee BEpOATHAs I'paHULA CKOJIbKEHUS MpU
HepeMeleHUH MULIEIUTBI B 3JIEKTPUUECKOM IoJie?

OTBETBI:

{m[Fe(OH),] *

;n-Fe 53(n—x) ECI‘}

BOIIPOC 4.2.5. [Ina kakoro ciyyast (pOpMUPOBAaHUE KOJUIOMJIHBIX YaCTULl IPOUCXOJUT MyTEM
MOBEPXHOCTHON HOHU3ALUN?

1. {[m(Au) - nAUG; ](n — x) K IxK*
2. {[M(HgS) - NHS ](n— x)H " }xH"*
3. {[M(Si0,) - nSiC 12(n— x)H *}2xH"*

4. {[M(ZnS) - nZn**](n— x)SO; IxSO;"
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5. {M[Fe(OH),]- nFeO" - (n—x)CI }xCI~

o. LIM(AgI) - nAg~](n — x)NO; }xNO;

BOIIPOC 4.3.1. [lpoananuzupyiime nonodicenus Xxapaxmepusyrowue cmpoenue O080UHO20
anexmpuyeckoz2o cnos. Kaxoe uz nmux He coenacyemcs ¢ CO8peMEHHbIMU MEOPEemuyecKumu u
9KCHEePUMEHMANbHBIMU OAHHBIMU !

OTBETDI:

1. JIBOWHOM 3JEKTPUYECKUH CIIOM COCTOMT M3 HMOHOB OJHO 3HAKa, OTHOCHUTEIBHO IPOYHO
CBSI3aHHBIX C JUCHEPCHON (ha30il, W HKBUBAICHTHOTO KOJMYECTBA MPOTHUBOIOIOKHO
3apsHKEHHBIX KOHOB, HAXOISAIIMXCS B TUCTIEPCUOHHOM cpejie BOIM3U Mex(pa3HON TOBEPXHOCTH.

2. 3apsn Ha TOBEPXHOCTH TBEpIOM aucnepcHoil (a3pl B HEpBOM  NPUOIMIKEHUU
paccMaTpuBaeTcs Kak MOBEPXHOCTHBIN 3apsl.

3. JIBOitHOIi 2NIEKTPUYECKH CII0i 00paszyeTcst B pe3yibTaTe N30UpaTeabHON acopOIuu OAHOTO
13 MOHOB, IPUCYTCTBYIOIIMX B AUCIIEPCUOHHON CpELE.

4. JIBOWHOM »SJEKTpUYECKUN CIOM Ha Mek(da3HOW TpaHHIe TBEPIOE TEIO0 — >KUIKOCTD
IpeJICTaBISIETCs KaK IJIOCKUI KOH/AEHCATOp, 0J1Ha 00KJIaJKa KOTOPOTO CBSA3aHA C MIOBEPXHOCTHIO
TBEPJAOIO Tena, a Apyras, Hecylas MPOTUBOIOJIOKHBIN 3apsil, HAXOAUTCS B JKUJIKOCTH BOJIU3U
MOBEPXHOCTH.

5. BcenenctBue TEmJIOBOrO JBUKEHHMSI MOHOB IPOTMBOMOHBI paccesiHbl B JKUIKOM (asze He
HEKOTOPOM PACCTOSHUMU.

BOITPOC 4.3.2. Ilpu xakux 3Ha4eHusx 31eKmpoKUHemu4ecko20 nomeHyuala 6 MuiIueoIbmax
OUCNEPCHAs CUCEMA MOJACEM CHUMAMbCS YCMOUYUBOU?

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

BOITPOC 4.3.3. Kakxoe u3 ypasHenuii coomeemcmeyem meopuu CmpoeHus O080UHO20
INEKMPUYECKO20 €031, npednodicennou Llmeprom?

5

l. oc=——
45"
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2.C,=C, exp[— Ej

RT
3. &=4nQg/ €
D +1zFgp
4, ¢ =c,exp| —-———
- p( RT j
5. &=4mnJ | eH

BOITPOC 4.3.4. H3zyyume onpedenenus, xapaxmepusyrowjue CmpyKmypy Muyeivl
{m[Fe(OH),]-nFe*" -3(n—x)CI }3xCI"

Kakoe uz nux nemouno?

OTBETBI:

1. m — ymucno HeHTpaNIBHBIX MOJIEKYJI, 00pa3yIOLINX arperaTsl

2. N — 9MCJI0 MOTEHIMATO0Pa3yIOMUX HOHOB

3. 3(n-X) — yKcI0 MPOTHBOMOHOB, HAXOIAIINXCS BOJIHM3H TOBEPXHOCTH

4. X — gucio IMPOTHBOHWHOB, PAaCCCAHHLIX B JKUJIKOM (1)336 Ha HCKOTOPOM PACCTOSAHUHU OT I'PaHUIIbI
pasaciia

5. (N-X)+X — 4KcII0 HOHOB, HAXOAAIIUXCS B MU HY3HOHHOM CIToe.
BomnpochI Kk 3k3aMeHy

VY ienpHas TOBEPXHOCTh U Pa3MEPBI YACTHI] B TUCIIEPCHBIX CUCTEMAX
Knaccudukanms 1ucrnepcHbIX CUCTeM

[ToBepXHOCTHOE HATSIKEHUE

AncopOLMOHHbBIE SBICHUS

VYpasuenue ancopOuuu ['enpu

VYpaBuenue ancopOiuu OpeitHainxa

VYpaBuenue aacop6uyu Jlenrmioopa

AncopOrus Ha MOPUCTHIX aacopOeHTaxX

© ©o N o g b~ DR

CTpoeHre MUIIEIUTBI, pacyeT AIIEKTPOKUHETHYECKOTO TOTEHITHATIA
10. DNEKTPOKUHETUIECCKHE SBIICHUS
11. CegumeHTalIMOHHOE PaBHOBECHE

12. Koar yiaAanuAa JUCIICPCHBIX CUCTEM BJICKTPOJIUTAMU
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[Tognepxka caMOCTOSITEIBHOW PabOThI CTYIEHTOB 00ECIIEUMBACTCS COOTBETCTBYIOIICH

yu4e0HO-METOIUYECKOM JTUTEPATYPOU:

1. OnpmeBckuit M.B., lopodeea N.b. Komnonnanas xumusi. [lIoBepXHOCTHBIC SIBICHUS U
JIMCTIEPCHBIE CUCTEMbl. PEMTHMHrOBas CUCTEMa OpPraHM3alUH U OLIEHKH CaMOCTOSITEIbHOU
paboThl cTrynenTa/ Yueb. nocodue. Bnl'Y, Bnagumup. — 2003.

2. Ilpaktmueckue pabotel mo kojutoupHow xwmuu. Ilunsea JIII.,, CymakoBa H.H.,

Benoycora B.H., Munakosa T.C., MamontoB I'.B. YueGHoe mocobue. 2015. 244 ctp.
3. Ilpaktukym no kosouanoi xumun. Kuprndaenko O.A. Yuebnoe nocodue.2012. 110 ctp.

7. YUEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE
JIACLIUITJIMHDI

a) OCHOBHas JUTEparypa:

1. KomnmounHas XuMHS TOBEpXHOCTHO-aKTHBHBIX BemiecTB. Bepexunuko B.H.,
I'epmameBa U.U., Kpbicun M.IO. YueOnoe nocobue. 2015, 304 ctp.

2. Komnownnass xumms. Pomanenko E.C., ®panmesa H.H., besrrna E.B. YuyeOnoe
mocobue. 2013., 52 c.

3. HymraeB A.B. JIabopaTopHBIii MPaKTUKYM 10 (GU3NYECKON U KOJUTOMIHON XUMUH.
2012, 80 c. (bubmuorexa Bal'Y)

4. TIpakTHUKyM MO KOJUTOMTHOM XUMHUHU. Y4yeOHoe rmocodue ais By3oB. JlomkHukosa B./1.,
3agpiMoBa H.M., Jlonatuna JI.W. 2012., 288 ¢. (bubaunorexa Bal'Y)

5. Ilpaktukym no kommougHod xumuu. Kupuuenko O.A. 2012, 110 c. (bubnuoreka
Bal'Y)

0) IOTIOTHUTEBHAS JTUTEPATYpA:

1. Kypc xomnmounnoit xumun. @punpuxcoepr [I.A. YueOnuk. 2010. 416 c. (bubnnoteka
BalY)

2. ®usnyeckas u komuiouaHas xumus. Mapunkuna ' A., Ilonskosa H.II., Kosans FO.U.
Vuebnoe mocoodue. 2009., 151 c.

3. OcHOBBI OMOPU3NUECKON M KOJUTOMIHONW XuMHU. YueOHoe nmocobue. bapkosckuii E.B.
u ap. 2009., 160 c. (Bubnmoteka Baly)

4. OctBanpg B. Kparkoe mpakTudeckoe pyKOBOJICTBO IO KOJUIOMAHOM XuMHH., 2010 r.

86 c.

B) IIEPUOIUYECKUE U3AHUS:
1. Boga: XumMus 1 3KOJIOTHS.
2. CopOunoHHBIE U XpOMaTOrpapuuecKHe MpoLecChl.
3. Environ Technol.
4. BoctouHo — EBponeickmii ;xypHaJl IEPELOBBIX TEXHOJIOTUI
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I') MHTEPHET - pecypehl:
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. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE JAUCLIUTTJIMHBI

OGopysnoBanue st BBINOTHEHHS naboparopHeIX paGoT B HpakTHKyMe [0
KOJIOMJIHOH XHMHM.

Pabouas nporpaMMa JHCUMIIMHBI COCTABIEHA B COOTBETCTBHM ¢ TpeboBaHUAMH
®I'OC BO no nanpasnennio 04.03.01 - Xumus

Pabowyio nporpammy cocrasuin J rra i Kyxtun B.A.

Penensent: OO0 «BMT», K.X.H., Hayu. corpymmee/‘"W 7 _Tpetssakos A.B,

[Iporpamma paccmotpena u og06peHa Ha 3aceanuu kadeapsl XuMuu

[IPOTOKOJI .N'gf,’lér 14 4 A8,

/
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/

Kyxtun B.A.

PaGouas nporpamma paccmotpena u  onobpena Ha 3acenaHum yuebHo-
MeTOAHYeCKOH KomMuccuy Hanpasienns 04.03.01 — Xumus

ITporokon Ne Yot /£ ¢ Y. AP(S o

Ilpencenarens komuccnu ;/ é/,/’f‘éb‘ #” Kyxtun B.A.
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