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1. Iean ocBOEHHS NUCHMIIIHHBI

lemsmMu OCBOGHMS JMCLMIUIMHEI KOJUIOMIHAS XUMHS SBISIOTCS: yriyOJieHHe 3HAHWH B
obnactu crenupuIecKux CBOMCTB AMCIEPCHBIX CHCTEM, KOTOpPHIE SBIISIOTCS OCHOBOM MHOTHX
TEXHONOTHYECKHX TPOLECCOB H IIMPOKO HCHOJNB3YIOTCS IPH TONYYEHHH pa3IHYHBIX
MaTepHanoB, OCHOBHEIE CBOHCTBA KOTOPBIX 3aBHCAT OT AHCIIEPCHOCTH, IPHPOIbI TOBEPXHOCTH H
CBA3aHBI C 3aKOHOMEPHOCTSMH CTPYKTYpoOOpa3oBaHMS; H3y4YeHHE SBICHHN MNPHCYIIMX
JHCIICPCHBIM CHCTEMaM, YTO HEOOXOAMMO KakK IJIsi ONTUMH3AUHM XHMHKO-TEXHOJOTHYECKHX
NPOLECCOB, TaK H NPH PEILICHWH 3aJad OXpaHbl OKpY)Kalomleil cpeibl (OYMCTKA CTOYHBIX BOJ,
yJIaBIHBaHHE NPOMBIIIIEHHBIX BEIOPOCOB).

2. Mecro qucuumimnel B crpyktype OIIOII BO
Kypc xostonnso# xumuu usyqaercs B 6a30B0it 9acTn y4e6HOTO IUIaHa.

[lepeyens y4eOHBIX NUCHHUILTHH, HEOOXOMUMBIX ISl H3YIEHHUS KOJUIOUIHON XUMHAM:

. Heopranuveckas Xumus;
. Oprasudeckast XuMus;

° dusuka;

" Maremaruxa;

L ]

Du3ngeckas XUMUS,
JlucnuniuHa KOUTOMIHOW XUMUU SIBASETCS OJHON M3 TEOPETHYECKHX OCHOB HEOOXOTHMOi

AT A3YYCHHA IIOCIEAYIOINIHX KYpPCOB «XHAMHYecKas TEXHOJIOTH?, ((BBICOKOMOIICKYJIHPHHG
COCIHHEHHAY, a TaK XK€ KYPCOB CIICIHaTH3alluH.

3. Kommnerenuun o6yqaromerocs, opMHpYyeMbIe B pe3yIbTaTe 0CBOCHHS
AUCHHTLTHHBI

B nporecce ocBoeHHs NaHHOH NUCHUIUIMHBI CTYACHT IOJDKEH 00JafaTh CIeAyIOMUMU
PO ECCHOHATBHBIME H OOMIEKYIbTYPHBIMH KOMIIETEHIHSIMH:

- HCHOJB30BaTh 3HAHMS O CTPOCHHM BELIECTBA, NPUPOAE XHMHYECKOH CBSI3H B
Pa3IMYHBIX KaccaX XHMHUYECKUX COCHMHEHMH I NOHHMAHHS CBOHCTB MAaTE€pHANOB H
MeXaHHU3Ma XHMHYECKHX IIPOLIECCOB, IPOTEKAIUX B OKpyxKatomeM mupe (OITK — 3).

3HATB: OCHOBHBIE 3aKOHBI O CTPOCHHH BEINECTBA M (YHIAMEHTAJbHBIE XHMHYECKHE
TIOHATHS;

YMeTh: aHaIM3HpPOBAaTP MEXaHWU3M XHMHYECKHX IIPOLECCOB TIPOTEKAIOMHX B
OKpYXKalOILl[EM MHUPE;

Baaners: criocobamMu ¥ MeToZaMH aHaNM3a XMMHYECKHX IIPEBPAIIEHH IPOTEKAIOIIHX
HOPH pa3IMYHBIX TEXHOIOTUYECKHX IIPOLeccax.



4. CTpykTypa H cofepKaHHe JACUUILIHHBI (MOXYJIs) KOJIOWIHAS XUMHS
OO0mas Tpy0eMKOCTh JUCIHIUIHHBI COCTABIAET 3 3a4eTHHIX exunu, 108 gaca

Ne | Paznen (Tema) Buper yuebHoii paboTsi, BKIHOYas O6BéM Dopmel
/I | JUCLMIUTHHEI CaMOCTOSTENBHYIO paboTy CTYAEHTOB yueOHO# TEKYIEero
= ¥ TPYI0EMKOCTD (B 4acax) paboTsl, ¢ KOHTpOS
e g NPHMEHEHHEM | ycrneBaeM
3 § MHTEpakTHB- | ocTHHOPM
5 = X 3 g HBIX METOJIOB a
s g § & e (B uacax/%) | mpomexyT
T | = | Eg g =] 8 = O4HO¥
= E o #l &
g | g E 8 S §§ O % arrecTany
2| £ 8 S 8lS 815 u
1. | Beenenue. 4 1 2 - 6 1/50%
Conepxanue
u 3amavuu
Kypca.
2. | Monekynspuo | 4 | 2- | 2 4 8 3/50%
KHHETHYECKH 4
U ONTHYECKHE
CBOiCTBa
JAMCTIEPCHBIX
CHCTEM.

3. | Tepmonunam 4 | 5-| 2 4 8 3/50% Peiitunr
HKa 6 KOHTPOJIb
MOBEPXHOCTH Nel
BIX SIBJIEHHH.

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

Ha 10
TIOBEPXHOCTH

paszena ¢as.
Kanunnspusre

ABJIEHHUAL.

5. | Onextpokune | 4 | 11-| 4 8 8 6/50% PeiiTunr
THYECKHE 13 KOHTPOb
ABJICHUS B Ne2
JMCTIEPCHBIX
CHCTEMaX.

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

b 15
JMCMEePCHBIX
CHCTEM.

7. | OcHoBBI 4 |16-| 2 6 8 4/50% Pefitunr
(usixo- 18 KOHTPOJIb
XHMHYECKOH No3
MeXaHUKH
JUCTIEPCHBIX
CHCTEM.

Bcero: 18 36 54 27/50% 3aver ¢

OLIEHKOH




Conepxanue Kypca

Komnounnas Xxumus - Hayka 0 (H3HKO-XHMHUYECKHX CBOMCTBAX JHCIEPCHBIX CHCTEM H
NOBEPXHOCTHBIX SBICHHUAX. JlUCHIEpCHBIE CHCTEMBI KaKk OCOOBIM KJIacC I€TEepOTEHHBIX CHCTEM.
BospactaHue pomE  €CTECTBEHHBIX TIpaHHI] pasjella MO MEpe YBENWYCHHS CTEleHH
pasIpoONeHHOCTH  ONHOW MIM  HECKONBKMX (a3  reTeporeHHod  cucTeMbl.  Mepsl
pa3poOIEHHOCTH TUCIIEPCHOM (hasbl.

Knaccuduxanms nucnepcHBIX CHCTEM IO arperaTHOMY COCTOSHHIO (a3, mo dopMe u
pasMepaM 4acTHIl AUCTIEPCHOM (a3hl, MX KOHIEHTPAIUH U [0 APYTHM IIPU3HAKAM.

CxozmeTBO M pasnuuue KOPIYCKY/SPHBIX BBICOKOJHUCIEPCHEIX CHCTEM C PacTBOPAMH
BBICOKOMOJIEKYIISIPHBIX BEIIECTB.

CrocoGb1 moMy4eH s TUCIIEPCHBIX CHCTEM.

MO/JIEKYJIIPHO-KUHETUYECKUE CBOMCTBA JIMCITIEPCHBIX CUCTEM

Ilonsitue 0 OpOYHOBCKOM JBHM)KEHHH YaCTHI JHCIEPCHOH (a3shl H KHHETHYECKUX
CBOMCTBAX NHCIIEPCHBIX CHCTeM. TOJKOBaHHE KOPIIYCKYIISSPHBIX BBICOKOMMCHIEPCHBIX CHCTEM
KaK pacTBOpOB, rhe 'pacTBopuTeneM" CIOY)KHT HOHCIEPCHOHHAS CpeJa, a B KauecTBe
"pacTBOpEHHOro BelIecTBa" BLICTYIAeT mucnepcHas (aza. CrnocoObl BEIpajKeHUs KOHIIEHTPaLHA
9acTHIl JUCTIEPCHOH (a3sl.

Anpdysus wactmy gmcnepcHoit Qassl. I[oHsTHE © TIpajMeHTe KOHIEHTpAIHH,
1} py3MOHHOM TIOTOKE, TOBEPXHOCTHOMN INIOTHOCTH AU(M(Y3HOHHOrO NMOTOKA YACTHII. 3aKOHbI
mupdysun Guka. Tepmonunamudeckoe omucanne Audysun. Ypaprerne mms kospduuuenta
nud@ysronHol TpoBoaMMOCTH cpensl. OGocHOBamWe 3aKoHOB ®Duka. YpaBHeHHE IS
koabdunuenta quddysnn yacTun B BA3KOM cpese.

Teopust 6poyHOBCKOTrO ABHIKEHHS YaCTHIl AUCIEPCHOH (a3bl. YpaBHEeHHE st cpenHei
KBaJIpaATHYHOH NMPOEKIUK CMEIIEHHS YaCTHII.

CenuMeHTanMs YacTUI JUCTIEPCHOM (a3sl B MOJIE 36MHOTO TSATOTEHHS HeHTpoOeIKHOM
none. 3aKOHbl JBHKEHHsSI OTHETBHON 4YacTHIBI B BA3KOH Cpeie TMOJ NeHCTBHEM BHEIIHETO
cunoBoro mojs. IloHATHE O CEIMMEHTANMOHHOM IIOTOKE W HOBEPXHOCTHOM IUIOTHOCTH
CEIMMEHTAllMOHHOTO [TOTOKA YACTHII.

CennveHTalHOHHO- M QY3HOHHOE paBHOBECHE B KOPIYCKYISPHO - JHCIEPCHBIX
cucremax. IIoHsTHE O KMHETHYeCKOH YCTOMYHBOCTH ITHX CHCTEM. 3aKOHBI pacIpeielleHHs
KOHLEHTPAIlMH YaCTHI[ [JHUCIEPCHOM (askl B INPOCTPAHCTBE MPH  CEIUMEHTAIMOHHO-
Au(PY3HOHHOM pABHOBECHH B TIDAaBUTALAOHHOM TONe 3eMIM M IEHTPOGEKHOM TMoe.

Onpe,ueneHHe MacChI 1 pasMepOB 4acTHL] C MOMOIIBIO ATHX 3aKOHOB.
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CenuMeHTalMOHHBIN aHAMH3 KOPIYCKYI/ISIPHO-IMCIEPCHBIX cHcTeM. Pacuer pammyca
HaCTUIBI IT0 3aKOHY €€ JBHKEHHUs B BI3KOH Cpefie B MOJIE 3eMHOIO TATOTEHHUS M IIEHTPOOEKHOM
none. MeTozp! onpenenenus cKOPOCTH NBHKEHHS YaCTHII B CIly4ae MOHOIMCIIEPCHOMN CHCTEMEL
B TOM HYHCII€ MCTOJ HAaKOILUICHHA ocaika. OmpejelleHHe paJHMycOB YaCTHL{ MONMIACTIEPCHOH
CHCTEMBbI H TIOCTPOSHHE KPUBOM pacIpenencHHs 4acTHI[ 0 paguycaM C IOMOIIBI0 MEeToAa

HaKOILICHHA OCaIKa.

OIITUYECKUE CBOMCTBA JIUCITIEPCHBIX CUCTEM

Paccesnue  cBera  (M3dyueHMsS) — KOPHYCKYJISPHO-JTUCHEPCHEIMH  CHCTEMAMH,
€r0  NPHYHHBL  YIBTPAMUKPOCKONMYECKHMH  METOX  M3y4eHHS  BBICOKOIMCIIEPCHBIX
CHCTEM.

Konn4ecTBennble XapaKTepHCTHKH SIBICHHS PACCESHHS H3Ny4eHHs HCIIEPCHBIMH
CHCTEMAaMH: IOTOK, MOBEPXHOCTHAs! IUIOTHOCTb IIOTOKAa (MHTEHCHBHOCTH) PACCESHHOTO
M3Iy4eHHs, KO3(QGUIMEHT paccessHMs Cpefbl H Jp. 3aKOHOMEPHOCTH CBETOPACCESHHS
CHCTEMaMH € HEMOIIOMAOIHMY YacTHIIaMHU JUCIepcHOH (aspl. Ciydail 04eHb METKUX 9aCTHII
chepuyeckoii Gopmel. YpaBHeHnus Paiiest [Uis HHTEHCHBHOCTH U TIOTOKA PACCESHHOTO M3TyYeHH s
U Koapdummenta paccesHus. Cucrembl ¢ Gojnee KpymHBIMH dacTHnamu. OcOGEHHOCTH
CBETOPACCESHMSI CHCTEMAMM C IIOTIOIAIOIUMY JaCTHI[AMHE JTHCIIEPCHOM (asbL.

Hedenomerpuueckuit u (oToMeTpHyecKuii METOABI HCCIENOBAHHS KOPIYCKYISAPHO-
aucniepcHeIX cucteM. Onpenenenne KOHIEHTPAIUH, pasMepa B GOPMBI YaCTHII ¢ IOMOIIb THX

METOJ0B.

SJIEMEHTBI TEPMOJUHAMUKHU JJUCIIEPCHBIX CUCTEM

Tepmomuaamiaeckoe onmHcaHue FETEPOTreHHBIX CHCTEM € YYETOM €CTECTBEHHBIX TPAHHII
pasnena no merony I'mG6ca. [lonsTHe 0 paspmensiomell MOBEPXHOCTH, €€ MaKPOCKONHYECKHX
cBoiicTBaX. IloBepXHOCTHOE HAaTsHKEHHE M IUIONIAAh pasleNsiomeli MOBEPXHOCTH Kak
COTpPSKCHHBIE CBOMCTBA, OTBETCTBEHHbIE 32 MEXAHMYECKOE B3aMMOJEHCTBHE C OKpYKAIOMIEH
cpenoii. QyHnaMeHTalbHble ypaBHeHHs IubG0Oca 1 pasgensfiomedl IOBEPXHOCTH H
npuneralomux K Hedl ¢as. CobomHas dHeprus pasiessolmiedl MOBEPXHOCTH (M3GBITOYHAS
CBOOO/HAsT SHEPrUs WM IIOBEPXHOCTHAs CBOGOJHAA SHEPrUs), YPaBHEHHE IS IOJHONO €&

muddeperunana.



YenoBus (a3oBoro paBHOBeCHs NpPH HAIMYMH HCKPHBICHHOHW H IUIOCKOW T'DAHHUIII
pasmena. Meroma ompezneneHHs TOBEPXHOCTHOTO HATSDKEHHS, OCHOBaHHBIE Ha- YCJIOBHH
MEXaHH4eCKOro paBHOBecHS (a3,

[lonstue 06 ancopbumu. KomugectBeHHas mepa ancopbumu. KommdecTBeHHas Mepa
azcopbuuM KOMIIOHEHTOB B MeTozie ['mb6ca. Ancopbuuonnoe ypapuenue ['u66ca mis obmero u
YacTHOTO MOJIOXKEHUS PasJeNiomei MOBEPXHOCTH. AHAIN3 YPaBHEHHS C Y9IETOM IIPUPOIBI
cocymecTByrommux  (a3.  IloBepXHOCTHO-aKTHBHBIE,  IOBEPXHOCTHO-WHAKTHBHEIE  H
NOBEPXHOCTHO-MHIU(P(QEpPEHTHBIE BEMIECTBAY.

[Ipencrapnenue o ApYruxX METOAX OMUCAHUS SIBJICHUS aACOPOIIHH.

Brusiaue KpUBH3HBI TPaHHIEI pas[elia Ha PaBHOBECHBIE CBOMCTBA COCYIIECTBYIOMIHX
(as. 3aBHCHMOCTH [aBICHHS HACHIIEHHOrO Iapa Haj JKUAKOCTBIO WM TBEPILIM TEJIOM OT
KPHBU3HBI IpaHULEl pasnena. KamusipHas kongeHcanms. CBs3b MEXAY PaCTBOPUMOCTHIO
TBEPIOr0 WJIHM JKHIKONO BEIIECTBA B JKHIKOCTH M KPHBH3HOHM COOTBETCTBYIOINEH TI'DaHHUIIE
pasiena. SIBneHne peKpHCTaIUTH3aliH.

OGpasoBanne HOBOH (asbl B OZHOPOAHBIX NEPECHINIEHHBIX CHCTeMax. Kpuruueckme
3aponsnnH. [ToHATHE O rOMOTEHHBIX M FeTEpPOreHHBIX peakiusx. KHHeTHKa BO3HMKHOBEHHS
sanep u ux pocra. ObpasoBanue QUCIIEPCHBIX CHCTEM B pe3yibTaTe ApoOieHus oxHOM u3 (a3 3a
CYeT BHELIHUX BO3/ICHCTBHH.

[Ipobnema ydera pasapobneHHocTH (a3 TpH  TEPMOJMHAMHYECKOM ONHCAHHH

FCTCPOrCHHBIX CHCTEM.

AJICOPBLIMA U CTPYKTYPA ITOBEPXHOCTHBIX CJIOEB

AncopOuusi Ha TpaHUIe pas3fgelia XHUAKOCTh - ra3;, e& aHalu3 C TIOMOIIBIO
ancopbuuoHHOro ypapHeHusi I'n66ca. Xapakrep 3aBHCHMOCTH MOBEPXHOCTHOTO HATSIKEHHS OT
KOHIICHTpAallH\y pPacTBOPEHHOI'O BeIECTBa B }I{H.E[I(Ofl (ba3€ AJIA TOBEPXHOCTHO-aKTHBHEIX,
ITOBEPXHOCTHO-UHAKTUBHEIX 51 MOBEPXHOCTHO-HHIH (P PepeHTHRIX BEILECTB. Bun
COOTBETCTBYIOLIMX M30TepM ancopbuuu. OnpeaeneHne NpeebHON BeHYUHbI TOBEPXHOCTHOM
KOHLCHTpAlK PacTBOPEHHOTro BemecTBa. CTpoeHHE MOBEPXHOCTHOTO ciios. Pacuer pasmepos
MOJICKYJl pacTBOPEHHOrO BEIIECTBA II0 BEJIMYMHE €ro IpeelbHONH MOBEPXHOCTHOM
KOHIIEHTpAIIHH.

Ancopbuus Ha rpaHuIe pasjena TBEPAOE TENO - ras; ee OCOOEHHOCTH. Pasnmmumbie
KOJIMYECTBEHHBIC Mepbl aAcopOLuMH KOMIOHEHTa TIa3oBOM (asbl, CBA3b MEXAY HHMH, HX
9KCNIEPUMEHTaIbHOE omnpezenenue. M3oTepMbl ancopOIuH, HX XapakTep B 3aBHCHMOCTH OT
NPUPOJIBl ¥ YHCTIa KOMIIOHEHTOB ra3oBod (asbl u mpupoxs! ancopbenTta. Jlumamuka nponecca
ancopbuuy. [lorsite 0 TemnoTe ancopOLuH, NPUPOAEe a/ICOPOUMOHHBIX CHII, (H3MHECKON U

Xummdeckoi azcopOumu. Teopus MoOHOMONEKYIspHOM ancopbuuu JISHrMIOpa, OCHOBHOE
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ypaBHEHHE TeopuH, HemoctaTouHOoCTs TIHIMIOPOBCKOM MoOjend ajacopOuuu, eé manpHeiee
passutue. [lonarre o monumonexynspao ancopbuuu. Teopus ancopbuuu bpynayspa, Dmmera
u Temnepa, 0CHOBHOE ypaBHEHHE TEOPHH.

Ancopbuus Ha TpaHHIE pasfesa TBEpPHOE Tel0 - JKHUAKOCTh, €€ OCOOEHHOCTH.
Monekynapras ancopbuus. BrmsHEe npHpoRs! pacTBOpHTeNs M aacopOeHTa Ha aAcopOIHIO
pacTBOpeHHOro BeecTBa. IIpaBuiio BelpaBHuBaHus nonspHocteill Pebunaepa. Konmnuecteennnie
3aKOHOMEPHOCTH MOJIEKyNApHO# ancopbuun. Monnas agcopbuus. M3buparenbHas ancopbims
noHoB. OOMeHHas ancopbuus. 3aKOHOMEPHOCTH HOHHOM ancopOumm. OGpasoBanue JBOHHOIO
9JIEKTPHYECKOrO CJI0S Ha TpaHMIE pasfiella TBEPIOTO Tena C JKHUAKOCTHIO B pE3yibTaTe

u30MpaTenbHON ancopOIMKl HOHOB | ero ctpoeHne. [ToHATHE 0 MHUIEIUIax.

ABJIEHAE CMAYMBAHUSL. IIOBEPHOCTHBIE TUTEHKH

Pacrexanue XuaAKOCTH HIIH cOOHpaHHe €€ B KaIUTIO Ha MOBEPXHOCTH TBEPABIX M JKHIKHX
Te. CMaynBanue M HECMavyHBaHHE TBEPIOro Telia XUAKOCTBIO. TepMOIMHAMMYECKHH BBIBOJ
YCJIOBHSI CAMOTIPOM3BOJILHOI'O PACTEKAHMS JKUIAKOCTH WITH COOHpaHus €€ B KaIllio.

BnusHue  106aBOK  MOBEPXHOCTHO-aKTHBHBIX — BEIIECTB K OKHAKOH  (Qase
Ipe/IBapUTENbHON 00pabOTKH IOBEPXHOCTH TBEPOro Teja Ha cMayuBaeMocTh. [IpuMeHeHume
SBJICHHS] CMAUUBAHUS HITH HE CMAaYUBaHUS B TEXHHUKE.

MonomonekyspHble MIEHKH HEPAaCTBOPHMBIX BELISCTB Ha 'PAHMIIE Pas/ena XKUAKOCTh-
ra3. Mccrnenosanue 3THX IUIEHOK METOZOM MOIBHXHOTO Gapbepa. M30TepMBI CHKATHS IUICHOK.
TonkoBaH#e NOBEPXHOCTHBIX TUIGHOK KaK MIBYMEPHBIX (TOBEPXHOCTHBIX) pPacTBOPOB.
[loBepxHOCTHOE  JaBIEHHE KaK  JBYMEPHBI  aHAIOr  OCMOTHYECKOTO  JABJICHHMSL.
TepmonnramMuveckuii BEIBOJ 3aBHCHMOCTH
TIOBEPXHOCTHOIO NIABJICHUS OT IIOBEPXHOCTHOH KOHIIEHTpAIllHH BeLIeCTBa, 0Opasyrolero
mieHKy. IlpuMeHeHne MeToJa NOBEPXHOCTHBIX IUIEHOK [UIS H3yYeHHS CTPOEHHS MOJEKYII
BEIIECTBA IVICHKH.  TOHKHE IUICHKM CMa3sbIBAlOIMX MAaTePHAIOB Ha TPAaHMIE JBYX TBEPIBIX
Tell. MexaHu3M cMa3BIBAIOIIEro AeWCTBHS TIEHOK.

SJIEKTPOKMHETHUYECKUE SBJIEHUS B JUCITEPCHBIX CUCTEMAX

O6mme npencranenus 00  3MEKTPOKHHETHYECKHX —SBJIEHMsX.  Diekrpodopes,
3JICKTPOOCMOC, IOTEHIMANI TEYEHHs, IMOTEHLHAl CEeJHUMEHTAIlMH, CIOCO0Bl WX HaOIMOIEeHHS.
[IpakTHYeCKOE HCIIONIB30BAHNE 3TUX SBICHHI.

Teopust snexrpoxkuneTnyeckux sBueHuil. JIBOMHOM 3eKTpHUYecKHil CIod Ha rpaHHIe
pasjiena (as, MPUYMHBEI €ro BO3HHKHOBeHHS. CTpOeHWE IBOMHOIO 3IEKTPHYECKOTO CIOS.

[loHsiTHE O TMIOCKOCTH CKOJIBKEHHS W JNIEKTPOKHHETHYECKOM IIOTCHITHAJIE, ypaBHCHKB IS
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CKOPOCTH OTHOCHTEJILHOTO IBHXEHHS (a3 moj AeHCTBHEM MOCTOSHHOIO 3IEKTPUUECKOTO MOJIS.
Pacuer 1o 3ToMy ypaBHEHHIO 3/1€KTPOKHHETHYECKOr0 IIOTeHI[Hala Ha OCHOBE ONBITHBIX JaHHBIX
10 3MeKTpoopesy WK IEKTPOOCcMOcy. BiusHue Npupoas! B KOHIEHTPALHK dJIEKTPOJIMTOB Ha

CKOPOCTE OTHOCHTEJIBHOI'O JIBHIKEHHA (1]63 U IEKTPOKHMHETHYECKHNA MOTEHIHAAIL.

YCTOWYUBOCTH JIMCITEPCHBIX CUCTEM

O6mue npexacraBneHuss 00 yCTOHYMBOCTH JUCTIEPCHBIX CHCTEM. ArperatMBHas H
CeMMEHTAllMOHHAas ycToH4MBOCTh. Koarynduus M pekpucTannu3anys YacTHI JUCIIEPOHOM
(Ga3el Kak  MpOSBICHWE  arperaTHBHOM  HEYCTOWYMBOCTH  JIACIEPCHBIX  CHCTEM.
Tepmonunamugeckoe 000CHOBaHHE arperaTHBHON HEYCTOHYIHBOCTH.

CrabunusupoBaHHbIe (3aTOPMOKEHHEIE) COCTOSHUSA JTUCIEPCHBIX cucTeM. Crabummsanus
IO OTHOIIEHHIO K KOAryJsilMd. AHanu3 SBICHUS KOATYISOUH C MO3HIHH 3(h(eKTHBHBIX
JBOMHBIX CTOJKHOBEHHH YacTHIl AUCIIEPCHOH (haBH,

KpuBble MOTEHLHaJbHOH OSHEPrHM B3aUMOJEHCTBHS JABYX 4dacTun. I[loHATHE O
MOTEHIHAIBHOM Oapkepe, ObICTpOd 5 MeyeHHOH Koaryimsuud. DakTophbl, ONpeaensroiue
BEJIMUMHY MOTEHIMATBHOTO Oaphepa.

Koarynauus gactun aucnepcHO# (asel B IHOPO30JSIX NOJ JeHCTBHEM SIIEKTPOJIHTOB.
[lpaBuna xoarymsumu snexTponutamMu. OcoOble sBIEHHS, HaONMIONAeMble MPH KOarysIsiuu
SNIEKTPOJIMTAMH: IIPUBBIKAHHE, HENPABUIILHBIE PSAIBI, CHHEPrH3M, AHTarOHH3M, KOJIIOHIHAsS
3amuTa CeHcHOMnmm3aums. CoBpeMeHHBIE NPEACTABICHHS O MEXaHW3ME KOaryJMpyIOIero
nefictBus  anexTponuros. Koarynsauus mnox aeiicTBHeM IiepeMELIHMBAaHUS, YIbTPa3ByKa,
HarpeBaHus, 3aMOPaXKUBAHUS U APYTUX (HaKTOPOB.

Kunetnka xoarymsmuu. CKOpOCTh KOArylsiHy, €& BBIPOKEHHE 4YEpe3 YHCIIO
5(Q(QEeKTUBHEIX NBOMHBIX CTOIKHOBEHHH 4acTWIl aucrnepcHOii ¢asel. Kumetnka 6bicTpoif
KOAryJisiliid MOHOIMCIIEPCHBIX cUcTeM MO0 CMOIYXOBCKOMY H TOJNHIMCHEPCHBIX CHCTEM IIO
Mromnepy. OcCHOBHBIE KHHETHYECKHE YpaBHEHHsS, HX aHaIM3. KHHETHKa MeIeHHOM

KOaryJisumu.

OCHOBBI ®U3UKO-XNUMHUYECKON MEXAHUKU JUCITEPCHBIX CUCTEM.
CTPYKTYPUPOBAHHBIE JUCITEPCUOHHBIE CUCTEMBI
OG61mue npencTaBIeHHS O CTPYKTYPUPOBAHHBIX cHCTeMax. JIMCIIepCHOHHEIE CHCTEMEI CO
CTPYKTYPHOH  CeTKOH, 0Opa3soBaHHOM 3IE€MEHTaMH JHCIEpCHOHHOH  Gdas3bl  (reim).
Koaryisiunonnble u  KOHIEHCAMOHO-KPUCTA/UTH3ALMOHHBIE CTPYKTYphl 1o PeGurmepy.
KoHLeHTprpoBaHHEIE SMYJIBCHU W NEHBI Kak OOpalleHHble CTPYKTYPHPOBAHHEIE CHCTEMEIL, IIie

CTPYKTypHas ceTKa oOpa3oBaHa AUCIEPCHOH cpeioi.

8



YnpyromnnacTH4ecKue H peoIorHYeCKUe CBONCTBA CTPYKTYPUPOBAHHBIX CHCTEM, HX
CBS3b C OCOGEHHOCTAMH CTPYKTYP. SIBNEHHEe THKCOTPONHY. BiusHue 106aBOK IOBEPXHOCTHO-

AKTHBHBIX BEIECTB HA [IPOYHOCTE CTPYKTYPHPOBAHHBIX CHCTEM.

ITEPEYEHD JIABOPATOPHBIX PABOT

1. CenMEeHTaMOHHEBIH aHAIM3 TOPOIIKOB METOIOM HAKOILICHHS OCAKa.

2. Ilomyyenue u HedenOMETPHYECKOE HCCIIENOBAHME 301l C He MOIJIOMAIMIMMUCS
YacTHLIAMU JHCIEepPCHOi (as3bl.

3. Ilomyuenne u (OTOMETpPUYECKOE HCCIEHOBAHUE 30N€Hl ¢ He MOTIOMAMOIEMHACS
YaCTHIIAMH JUCHEepPCHOM (asbl.

4. UccrnegoBanue aficopOuus Ha FPAaHKIIE pasziena KUIKOCTh-Ta3.

5. Wccnenosanne ancopOuuu pacTBOPEHHOrO BEIIECTBA KHUAKOH (asa Ha rpaHume ¢
TBEPABIM TEJIOM.

6. Ilomyuenue 3071ei U HX HCCIEIOBAHHE METOIOM 3JIEKTpodopesa.

7. Vi3ydenue koarymsiuy B r’HAPO30JISX IO AeHCTBEEM JIEKTPOIHTOB.

5. ObPA3OBATEJIBHBIE TEXHOJIOT U

W3noxeHne JEKIMOHHOIO Kypca OCYIIECTBISETCS B BHIAE YCTHBIX JIeKIHH ¢
MPHMEHEHHEM 3JIEKTPOHHBIX CPEJICTB 00yUeHHS.

B KauecTBe JEMOHCTPAIHOHHOTO MaTepuaa HMCIONB3YKOTCS PHCYHKH M TabIMIB 1O
H3J1araeMoMYy MaTepHay.

st ydmiero ycBOEHHS TEOPETHYECKHX OCHOB B IPOLECCE M3YYEHHS JUCIHIUTHHBI
HCIIONIB3YIOTCS 1abopaTopHble paboThl, IO3BOJISIONINE HATIISAHO [IPEACTABATh MHOTHE (DH3HKO-
XUMHWYECKHE ITPOIECCHL

HHTepakTHBHBIE METO/IbI 06yYEHHUS.

Ilpu npoxoxnenus 1ab0OpaTOPHOrO MpakTHKyMa CTyAEHTaM npeijaraercs paboTath B
MaJBIX rpymmax: y4yeOHas rpynma pa3OHBaeTcs Ha HECKONBKO HeGONBLIMX TIpymn — mo 2-3
denoBeka. Kakpas rpynmna BHIONHSET 3ajaHue (nabopaTopHbIE OMBITHI) M3 J1a60paTOPHOTO
npakTHKyma. [Ipouecc BBITIONHEHMS OCYIIECTBISETCS Ha OCHOBe OOMeHa MHEHHt W BHIGOpa
ONTHMAJILHOTO IIYTH PELICHHUS, T.€. HCIONB3YETCA METO ] pa3bopa KOHKPETHBIX CHTYAIIHIA.

Ha ocHOBe MONyYeHHBIX N@HHEBIX IO BCEM OINBITAM KaKIBIH CTYAEHT 3alONIHAET CBOM
nabopaTOpHbL KypHaJI, e 3alUCHIBAeT PE3YJIBTATHl OIBITOB, HAOMIONEHHS, COCTaBISAET
YPaBHEHHsI peaKkIMii XUMHYECKHMX ITPOIECCOB, IPOU3BOAUT COOTBETCTBYIOIIME MaTEMaTHUYECKHE
PacHeThl U pe3yJIbTaThI IPEJICTABISIET B BUE TaONUI] I rpaduuecKoi 3aBUCHMOCTH.

Ha cobecenosanuu ¢ mpemozaBartesieM CTYyAEHT NPEACTABISET 0GOPMICHHEIH OTYET 110
JaHHOH maboparopHOM paboTe M OTBeYaeT Ha BONPOCHI IPENOAABATENs, CBS3aHHBIE C
METONMKON paboTel, pesyabraraMd M BbeBogamu. Ilo psay pabor mpemycmarpuBaeTcs
NPHMEHEHHE TECTOBOIO METO/IA «3aIUTEDY.



I'pynmnoBas paGora B xmmuyeckoit nabOPaTOPHH  CTHMYNHPYET —COINIACOBAHHOE
B3aHMOJICHCTBHE MEXTY CTyJEHTAMH, OTHOIICHHS  B3aHMHON OTBETCTBEHHOCTH H
corpyanudectsa. [Ipu dopmuposanum rpynn yuutemaercs nsa NPH3HAKA: CTENIEHb XUMHYECKOH
MOArOTOBNICHHOCTH CTYJICHTOB M XapaKTep MEeXJIHYHOCTHBIX OTHOLICHHH. B psane cmy4aes
CTYAEHTaM CaMUM MpeJuIaraeTcst pasOHThCs Ha IPYIIMIbI, COCTAB KOTOPBIX BIIOCTICACTBHH MOIKET
KOPPEKTHPOBATECS NJIsl OBINIEHAS KA4eCTBa paGoTHL

B nmaGoparoprom mnpakTEkyme mpu BEmMONHeHHE OTJCIBHEIX OIBITOB HCIOIB3yeTCs
METOZ IPO6IEMHOr0 06y4eHHs: CTyIEHT NONyYaeT 3aaHHe Ha XMMHUCCKHi HPOLIECC, METOAUKY
KOTOpOTO OH NOIDKEH MOAOOpaTh CaMOCTOSTENBHO, HCXONS M3 HMEOMIHXCS PEaKkTHBOB,
00Cy TS ee ¢ mpenomaBaTeneM u 3aTeM MPHCTYIHUTE K €r0 BBIIOTHEHHIO.

JlaGoparopusrii TMPaKTHKYM BBIIONHSCTCA MO Yy4eOHO-METOIMYECKAM 1oco0usM,
Pa3pabOTaHHEIM  NPUMEHHTEILHO IS CTYACHTOB  COOTBETCTBYIONIETO  HANpaBIICHHS.
Tomyyennsle sKCIIepUMEHTATBHEIE JaHHBIE 3aHCHIBAIOTCS CTyZA€HTaMH B pabodyio TeTpans. [1o
HTOTaM KaXIOH 1abopaTopHO#i paGoThl CTYaeHT 0opMISeT MUCHMEHHEI oTyer. Hammume
TAaKoro IpaKTHKyMa IO3BOJIAET CTyAEHTaM 3apaHee MOATOTOBHTBCH K COGECEIOBAHHIO HITH

TECTHPOBAHHUIO IIPH 3aIIUTe KOHKPETHOI 1abopaTopHOit paboTkL

6. OLIEHOYHBIE CPEJICTBA JUI TEKVIIIEI'O KOHTPOJIS YCIIEBAEMOCTH,
[TPOMEXYTOYHON ATTECTALIMHU I10 U'TOT'AM OCBOEHUS JHUCLIATUIMHEBL 1
YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOThI
CTYZAEHTOB
Bonpocsi peliTunr — KoHTpoas, CPC u 3a4era ¢ ouenxoii

JUisl TekyIero KOHTpONS ycIeBaeMoCTH CTYACHTOB HMCIOJB3YIOTCS PEHTHHI-KOHTPOIIb, a
TaK K€ [poBEepoYHbIE paboThl (TECTBI) IS KOHTPOJISI  CaAMOCTOSATENBHOH  paGoTsL.
[IpomexyTouHoii arTecranueif Mo UTOraM 0CBOCHHS AUCIIHIUIMHEI ABIISIETCS 3a9€T C OLEHKOM,

IIpumepsr 3ananuii ans nposenenus PEATHHT-KOHTPOJIS:

PeliTuar-konrposas Nel

BOIIPOC 1.2.1. Kakoe wu3z nonosscenui, XApaKmepusyioujux MonexKyIapHo-KUHemuyeckue
C80UCMBA OUCNEPCHBIX CUCMEM, He coomeemcmeyem 3KCnepuUMeHmManbHbiM OaHHBIM?
OTBETHBI:
1. Cremens mucmepcHocTH — 3TO BEeIMYHHA, obpaTHas JHHEHHOMY pasMepy YacTHIl
AHCTIEPCHOH (ha3kl.
2. Tlo cTemeHH HHCTIEPCHOCTH BCE CHCTEMEL Knaccuumpyores Ha rpybonucnepcHsie,
MHKPOTETEPOTE€HHEIC, HCTHHHO—KOJUIONIHEIC, MOJICKYJISIDHBIE M MOHOJHMCIEPCHEIE —

HCTHHHBIE PaCTBOPEL
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3. K MONeKynIIpHO—KHHETHIECKHM CBOMCTBAM IHMCIIEPCHBIX CHCTEM OTHOCATCS GPOYHOBCKOE
IBHKEHHE, TU(dy3us, 0CMOC U CelMMEHTAIHS.

4. bpoyHOBCKOE NBHIKEHHE HMMEET MOJEKYS[PHO — KHHETHYECKYIO HPHPOAY M SBISETCS
CJIEJICTBHEM TEILIOBOTO ABHIKEHHUS MOJIEKYIL.

5. SBnenune nuddys3un cBOKCTBEHHO BCEM CHCTEMaM OT MOJEKYISAPHBIX 40 IpyOOAHCIIEpCHBIX.
CkopocTb mporecca 3aBHCHT OT BeJTHYHHBI M (OPMBI YaCTHIl AWUCTIEPCHON (ashl; MPOLECC HAET
TeM OBICTpEE, YeM BBIIE TEMIIepaTypa U KpylnHee YaCTHIIBL

6. Ilockonbky paBHOMEpHOEe pacnpelerneHHe BellecTBa—( asbl M0 BceMy o6beMy pacTBOpa
Haubosiee BeposTHO, mpouecc Auddy3uM HAET C YBENHYEHHEM OHTPONMH H SBISETCS
CaMOTIPOHM3BOJIEHBIM.

7. Ilox KOHIEHTpanueil JUCIIEPCHOM CHCTEMBI CIIELYET CUMTATH YHCIO KHHETHYECKHX €HHML]
— KOJUIOM/IHBIX YaCTHI[ B €IHHMIIE 00BEMa CHCTEMBI, T.€. YHCIECHHYIO KOHIIEHTPAIMIO YACTHI
JHCIIEPCHOM (a3bl.

8. OcoGeHHOCTE OCMOTHYECKOTO AaBJICHHA KOJIIOHMOHBIX PAacTBOPOB MO CpPaBHEHHIO C
HCTHHHBIMH pacTBOpaMH — €r0 Majloe 3Ha4e€HHE H HEMOCTOSHCTBO.

9. Manoe ocMoTHYeCKOe JaBieHHEe JIO0OW KOJUIOMIHOM CHCTEMBI OOBACHAETCS TeM, uTO
Gnaronaps 6osbuIol Macce YaCTHIL AUCIEPCHOM (a3bl NP OAMHAKOBOM BECOBOH KOHIIEHTPALNHN
YUCIEHHAs KOHILEHTpalUsl KOJUIOHMJHOIO pacTBOpa BCerJa 3HAYUTENLHO MEHbINE, 4YeM
HCTHHHOTO.

BOIIPOC 1.2.2. Ilpoananusupyiime ymeepowoenus, xapakmepusyiowue 6poyHoscKkoe
osudicenue. Kaxoe uz nHux ouubouno?

OTBETHI:

1. Xaoruyeckoe OBMKCHHE YaCTHIBI JUCIEPCHON (a3l OXBATHIBAET OIPENE/ICHHEIH 00hEM
IPOCTPAHCTBA, BO3PACTAIOIMU BO BPEMEHH. B rOpH30HTaIBHON IUIOCKOCTH OH COOTBETCTBYET
BO3PACTAIOIIEH TUIOMIAIH, TPONOPIHOHATBHON KBApaTy CPeIHEro CABHIA.

2. Jina chepuueckodf wyacTHIEl paguyca r 3HaYeHWe KBajpara CpPENHEr0 CIBHra MpSIMO
NPONOPUHOHANIBEHO a0COMIOTHOM TeMmepaType M BpeMeHH HabmiomeHHs W 0OpaTHO
IPONOPIHOHAIBHO COPOTHBIICHHIO CPEIBL.

3. BpoyHOBckoe MBHIKGHHE CBOMCTBEHHO JFOOBIM YacTHIAM KAaK OPraHHYecKoro, TaKk H
HEOPraHW4YeCKOro mnpoucxXoxkaeHus. OHO mMposBISeTCs TEM WHTEHCHBHEE, 4YeM OoJblie
TEMIIEpAaTypa U MEHBIIIE BS3KOCTh CPEJIBL

4. Korma xoiutouzjHas 4acTHI@a NOJHAMAeTCs B OPOYHOBCKOM IBMIKEHMH, IIOTEHIMATHHAS
SHEPIUsi CHCTEeMBI BO3pACTAET, ¥ TEIIOTa OKPY)KaloIeH cpelibl IPEeBPaInaeTcsi B MEXaHUYECKYIO
paboTy B OTCYTCTBHH Ha4daJ bHOMN Pa3HOCTH TEMIIEPATYP.

5. BpoyHOBCKOE BIKEHHE — peallbHbIN OIBIT, IOKA3bIBAIONIMH, HE3aBHCHMO OT KaKo# GBI TO
HE OBLIO MOJIEKYJIAPHOH TEOPHH, YTO BEUHBIH IBUraTe/b BTOPOTO POJia MOCTOAHHO “HAefcTBYyeT”,
XOTsl ¥ HE MOXET OBITh MPaKTHYECKH UCIIONIb30BaH.
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BOHPOC 1.23. Paccqumaume OmHOUIeHUe 3HAYeH Ul CPeOHe20 cOsu2a Yacmuy ¢ paouycamu
r1=210° Mmur=8-107 m npu ux GpOYHO6CKOM OBUIICEHUU 30 PABHbIE OMPESKIU 6PEMEH,

OTBETHI:
1.6,25:10°
2.2,5107
3.5,01107
4.2,0-10
5.4,0-10

BOIIPOC 1.2.4. Kakoe u3 ykasanuvlx signenuii He XAPAKMEPHO ONS UCMUHHO—KONIOUOHBIX
cucmem?

OTBETHI:

1. Komnonzssie pacTBOpEI CIOCOGHBI pacceMBaTh CBET WJTH ONATIECIHHPOBATH, YTO yKa3sBaeT Ha
HX HEOJTHOPOJHOCTS.

2. KononiHo — nmcnepcHble CHCTEMbI CIOCOOHEI K JUaNn3y, T.€. OHH MOT'YT OBITh OYHINEHBI
OT pas/InYHBIX NIPUMECel KPUCTAUTHYECKUX BELIECTB.

3. Yactums! nucniepcHoi (asel MOTYT 00J1a11aTh 3IEKTPUYECKUAM 3apsAaoM, TI03TOMY KOJUIOUIHBIE
pacTBOPEI O0HAPYKHBAIOT SBJICHHE 3JIEKTPOIH3A.

4. Jlnst KONTOMIHBIX CHCTEM XapaKTepHa BechbMa MeyieHHas Jaddysus.

5. BenuunHa OCMOTHYECKOTO JABICHHS /IS KOJUIOMIHEIX PACTBOPOB XapaKTepPU3yeTCss MaJIbIM
3HAQUYEHHEM U HENOCTOSHCTBOM.

6. Komlommmble CHCTEMBI OTIMYAIOTCS ArperaTMBHOM HEYCTOWYMBOCTBIO M CHOCOGHEI
KOaryJIMpoBaTh IOJ BIUSHHEM BHEIIHUX BO3/IEHCTBUIA.

BOIIPOC 1.3.1. Hsyuume nonoowenus, xapaxmepusyiouue memoobl NOLY4EHUs OuUCnepcHvIX
cucmem. Kaxoe u3z nux Heoocmamoyto 060cHo6anHo?

OTBETHI:

l.  Komnomausle  cucTeMEl, 3aHMMalOmHe  IPOMEKYTOYHOE  TONOXKEHHE  MEKIY
TrpyOOHCIIEPCHBIMA M MOJIEKYISPHBIMH, MOTYT GBIT IIOJy4eHE! TH00 06heTHHEHHEM MOEKYIT
U/l HOHOB B arperarsl, MO0 B pe3y/ibTaTe AUCIIEPIrUPOBAHUS GONBLIMX YACTHIL O TPeOyeMbIX
pasMepoB.

2. JlucrieprupoBaHHE — O5TO H3MeNbYCHHE TBEPABIX MIH JKUIKAX Tl B WHEpPTHOH, He
B3aUMOJEHCTBYIOIEN C H3METbUaeMbIM BEIECTBOM, CpeIe.

3. B HpOTHBONOJNOXKHOCTE PAacTBOPEHHMIO /MCHICPIUPOBAHHE NPOXOMHMT, KAK MPABHIO, He
CaMONIPOM3BOJIBHO, & C 3aTPATOi BHEIIHEN paboTHI.
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4. B OTHENBHBIX ClydYasx TBEpAOE TeN0 WIH IKHAKOCTH MOTYT CaMOIIPOU3BOIBHO
AUCNEPrUPOBATECSA B KUIAKOH cpene ¢ oOpa3oBaHHMEM KOIUIOMAHON HIIM MHKPOTETEpOreHHOM
THOQUILHONH CHCTEMBI.

5. Tlpumep pusuueckolt KOHACHCALMH — 06pa3oBaHKe TYyMaHa: IIPH IOHMKEHHH TEMIIEpaTypEl

BO3MyXa JaBICHHE BOASHOIrO Mapa CTAHOBHTCS BbIIE DPaBHOBECHOTO W B ra3oBoif (ase
BO3HHUKAET HOBas xXukas dasa.

6. Metoz XuMuYeCKo# KOHICHCAIMH 3aK/II09aeTcsi B 06Pa30BaHuH HOBOH (asbl B roOMOTEHHOM
CpeZie B pe3y/ibTaTe H3MEHEHHUS COCTaBa CPEJIbL.

BOIPOC 1.3.2. Haiimu ommnowenue ckopocmeii oce0anus kanenex 60011020 MyMauda, eciu ux
paoukcyl pastvl coomeememeenno: ri=10"m ur,=10°u

OTBETHI:
1.10°
2.10™
3.107
4. 10
5, 10*

BOIIPOC 1.3.2. B xaxom u3 npusedeHHblx npuMepos 6euyecmeo OUChepcHoil gasvl — meepooe
meio, a 6ewecmeo OUCNEPCUOHHOI Cpedbl — HCUOKOCMb?

OTBETHI:

1. IBIMBI, TIBUIH, CMOT

2. MBUIbHEIE EHBI, 3MYJIECHH
3. THPO30JH, OPTraHO30/IH

4. yrons, CHIIHKAreb

5. cIIaBEl, CHTAIUIBL

6. He(TB, MOITOKO

7. MHHEPAIIBI: OIIa, XKEeMYYT.

BOIIPOC 1.3.4. Kaxoe u3 ypasnenuil ne cnedyem uUCnonv306amv Ois onpeoenenus
MONEKYNIAPHO-KUHEMUYECKUX CBOLICME KONNOUOHO-0ucnepcHulx cucmem? O1BETHI:

l. p=cRT

2.dm= —DAﬁgdr
dx
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3. Ax? =
3znrN ,
4. Ax* =2Dr
3 Pt
6znrN ,

TA€ C — MOIAIbHAS KOHUEHTPAKs; P — OCMOTHYECKOE AaBnenue; D - koaddumuent mahdy3uu.

BOIIPOC 1.3.5. Haiimu ommnowenue ocmomuyeckux Oaenenuii mis ABYX THAPO30JIei
CCPHHCTOTO MBIIBAKA OMHAKOBOH KOHIEHTPALMY, HO PA3TUYHON [HCIEPCHOCTH C PaIHycaMu
cheprIecKuX MOHOYACTHI] COOTBETCTBEHHO =310 u r2=6°10'9M.

OTBETHBI:
1.3,8:10°
2.8107
3.0,7
4.5,0
5.11,0

PeliTHHr-KoHTpOIL No2

BOIIPOC 2.1.1. Osuakomvmecy ¢ nonodcenusimu, XApaKmepusylowumu no8epxXHOCmHbLe
aenenus. Kaxoe us nux — neyooenemsopumensno?

OTBETHI:

1. TloBepXHOCTHEIME Ha3BIBAETCS TOHKHI TPEXMEPHBIH CJI0#, 00pasyromuiics Ha IOBEPXHOCTH
KOHTAaKTHPYIOIUX (a3 u HMEFOIIHiT KOHEUYHbIE pa3MepEL.

2. Ha rpamune pasnena KHIKOCTD — ras PaBHOJCHCTBYIOMAA CHI MEXMOJIEKYIAPHOTO
B3aUMOJICHCTBHS HAMPABIIeHa HOPMAILHO K IIOBEPXHOCTH B CTOPOHY XHIKOMH (aswl.

3. PaGora, coBepmiaeMasi B M30TEPMHYECKHX YCIOBHSX B nporecce nepeBofa MOJIEKYJEI M3
00BeMHON (asel B IOBEPXHOCTHBIA CIOM, paBHA YBEIHMUYEHHIO CBOGOIHOI IOBEPXHOCTHO¥
SHEPrHus.

4. IloBepxHOCTHAs dHeprus — 3To paboTa paspbiBa CBs3eif npu ApoOJieHUH TBEPABIX Tel,
CBA3aHHAs C YBEIIMYEHHEM IIOBEPXHOCTH pasziela.

5. BHyTpeHHee JjaBieHHE — 3TO CHIIa, C KOTOPO# IOBEPXHOCTHEII CJIOH BO3/EHCTBYeT Ha 06BbeM
baseL
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BOINPOC 2.1.2. HUsyuume onpedenenus, XApakmepusyowue npupooy NoEepXHOCMHO20
namsadicenus. Kaxoe uz nux mpeGyem ymounenusn?

OTBETHI:

1. Pabota o6pa3oBanus efUHHLEI MOBEPXHOCTH, COBEpIIaeMas NMPOTHB CHJI BHYTPEHHEro
NaBIICHUSA, HA3bIBACTCS MIOBEPXHOCTHBIM HATSKEHHEM.

2. BemmumHa © - [OBEPXHOCTHOE  HATSKGHHE  — ABISIETCH KO3 dummenToM
TIpONIOPIIMOHAIBHOCTH MEIKIY pabOTOM, 3aTpadeHHOH HAa W3MEHEHHE ILIOMAIM MOBEPXHOCTH H
9THM M3MEHEHHEM IIIOLIA H.

3. CornacHo 3KCTIEepHMEHTAILHBIM TAHHEIM OBEPXHOCTHOE HATSIKEHHE THHEHHO YMEHBIIaeTCs
C POCTOM TE€MIEpaTyphl BILUIOTE O KPUTHYECKOIH.

4. Benmnuuna o XapaKTepHu3yeT MEXMOJIEKYIAPHOE CLIETIJIEHHE, HOJIPHOCTE XHAIOKOCTH U CBI3aHa
C JTHITOJIBHBIM MOMEHTOM, INOJIAPH3YEMOCTEIO BEIIECTBA U ,.E[HE).TICKT]JH‘[CCKOFI MMPOHHUIIAEMOCTEIO.

5. Bce yTBepikIeHHs CIpaBeUTHBEL

BOIIPOC 2.1.3. B kakom cryuae nepexod cnedylowemy gpazmenmy 6vi6oda ypasHenue
aocopbyuu I'ub6ca nedocmamouno 060cHo6ano?

OTBET:

1. U3menenne cBOGOMHOM 3HEPrHH MOBEPXHOCTHOTO CIIOS:

dF =odd+ Ado +Y wdn, +> ndy, (1)

2. Io ananoruw ¢ ypasuenuem I'u66ca-/Jrorema:
Ado +Y ndy, =0 )

3. Orpaun4mBasCe TOJIBKO H30TEPMUYECKHMH IPOLECCAMH 1 pasnenus 06e 9acTH ypaBHeHus (2)
Ha A,. nonyuuMm, do = —»Z I'dy,

4. lna OunapHO# cmcTemMa (mHmekc 1 — pacTBOpHUTENlb, 2 — pAaCTBOPEHHOE BEIECTBO

do =-I'du - TI',du,

5. Tak xak du = RTd Ina, nomyckas 3aMeHy aKTHBHOCTH HA KOHIIEHTPAIIMIO [UIs pa30aBIeHHbIX
¢ do

acTBOpPOB, NONy4YuUM | = ———. —
" ;i RT dc

BOIIPOC 2.1.4. /{15 xaxux u3 npugedennvix 6ewecme 6 cryyae 600HbIX pacmEoOpos GeNUYUHA
do/dc 6onvwe nyna?

1. HeOpraHIYeCcKHe IEKTPOTHTEI

2. OpraHUYecKHe KHCIOTEI
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3. ciupTHI
4. Genku
5. cnoxHbIe 3GHPEL

BOIIPOC 2.2.1. Ilpoananusupyiime ypaeneHus, Xapakmepusyloujue  nOGepXHOCHMHOE
Hamsdicenue u noeepxHocmuylo snepeuio. Kaxoe u3 Hux mpebyemca OONOIHUMENbHO
YMOYHUmMb?

OTBETBI:
1. Aw=0oAA4

dG
g -
dA T,P.n

3.U =U-T[i(z]
¥

dT
4. d—G = const
daT
(dF
5. oy
dA V,T.,n

BOIIPOC 2.2.2. Hsyuume nonoswcenus, xapaxmepusyiouue npupody adcopOyuoHHbIX CUr.
Kaxkoe u3s nux ne coomeememeyem cospemennvivm npedcmasneHusm?

OTBETLI:

1. AZncOpOUMOHHBIMH HA3BIBAIOTCH CHJIBI MEKMONEKYISPHOTO B3aHMOEHCTBHS MEXIY
MOJIEKyJIaMH HJIM aTOMaMH, HaXOISIIAMUCS B PasHBIX (asax.

2. Kak cmmel ocoforo poma ancopOUHMOHHBIE CHIIBI  OGNANAlOT  OPHEHTALMOHHBIM,
HHIYKIIMOHHBIM M JHCIIEPCHOHHBIM B3aHMOJIEHCTBHEM.

3. J\na moHMMaHMS NpPHPONBI AACOPOLMOHHBIX CHJI HEOGXOZMMO YYHTHIBATH, 4TO B AKTE
ancopbuun Monekyna ajcopbara B3amMOJEHCTBYET He C OJHHM, @ CO BCEMH OIMKaiImuMu
aToMamH azicopOeHTa, T.€. ¢ 00BEMOM.

4. Tonmuna ancopOIHOHHBIX CIIOEB MOXKET JOCTHTATh THICSY AHTCTPEM, HTOT daxT ykaseiBaeT
Ha JalbHOAECHCTBHE aaCOPONUOHHBIX CHIL

5. Teopuss MEXMOJNEKYIAPHEIX CHI IIOKA3BIBAET, YTO BCE TPH KOMIIOHEHTHI SHEepruu
NPUTSDKCHUA: OPMEHTAlMOHHAS, HHIYKUMOHHAs W UCIEpPCHOHHAs COCTABIISIONIME 0OpaTHO
[IpONOPLHOHATIBHBL LIECTOH CTENEHHU pacCToAHuUA.
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BOIIPOC 2.2.3. Kaxas us npusedenuvix 3a6ucumocmeii Hazwleaemecs usomepmou aocopbyuu?
OTBETHI:
1.a=fT)
2.a=HP)
3.P=1T)
4.P=1(a)
5. T=1£P)

BOIIPOC 2.24. Hzyuume «kpuseie, npeocmasnaiowue  3a6UCUMOCTL  KOIUYECMEd
aocopbupyemozo eeujecmea (opounama) om OasieHus 6 2a3060ii pasze (abcyucca) oOns
MedichasHoil nogepxnocmu pazdena meepooe meno — zas. Kaxasn us Kpuewlx xapaxmepua o.is
meopuu aocopbyuu 5IT?

OTBETBI:

BOIIPOC 2.2.5. Ilpoananusupyiime ypasnenus, onucwisaioujue aocopbyuio Ha meepooii u
dAcuokou nosepxrnocmu pasoena gas. Kaxoe uz nux sensemcs IMAUPUYECKUM?

OTBETBI:
1. al+kP)=a_, kP k — xoHcTanTa
2. Iga=lgb+ilgP b, n — KOHCTAaHTEI
n
3. sl s C — KOHLIEHTpAaIHs
e R m
A, kP /P,

4. a= Ps — naBnenue naceimensoro napa

1- 2 1+ (k- l)ﬁ

E, P,

5.a=K.P K; — xoncranTa ['enpn
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Pelitunr-kourpoas Ne3

BONIPOC 3.1.1. Hsyuume nonosicenus, xapaxmepusyroujue aocopbyuto Ha medxcgaszHoil
nosepxnocmu meepooe meno — 2as. Kaxoe u3 nux ne coanacyemcs ¢ ucxoOHbiMu nogoNCeHusIMu
meopuu adcopbyuu Jlenzmiopa?

OTBETBI:

1. Ancopbuust Monmexyn amcop6THBA MPOMCXOIUT HA AKTHBHBIX LEHTpax, HaXOAIIUXCsA Ha
MIOBEPXHOCTH TBEPIOro ancopHenTa.

2. AncopOMpOBaHHBIE MONEKYJbl yAECPKHBAIOTCS AKTHBHBIME OEHTPaMH TOJIBKO B TEYEHHE
ONIPEEICHHOTO BPEMEHH, KOTOPOE HE 3aBHCHT OT TeMIIEpPATypHI.

3. TloBepxHOCTHas KOHLEHTpamus aAcopOTHBA NPONOPLUMOHANBHA JABICHHIO rasa H
KOHIEHTpalKi CBOOOJHBIX aKTHBHEIX LIEHTPOB.

4. Benencteme wmanoro paimyca IeHCTBHS aACOPOLMOHHBIX CHI M HMX CIOCOGHOCTH K
HACBINCHHUIO  NOBEPXHOCTH  aAcopOeHTa MOXeT OBITh  3all0JlHEHa TONBKO  OIMHHM
MOHOMOJIEKYJIIPHBIM CIIOEM aJcopOTHBA.

5. AncopOmpoBaHHBIE HAa COCEJHHX AaKTHBHBIX II€HTpax MOJIEKY/IBI  ancopOTuBa He
B3aHMOJIEHCTBYIOT MEXIY COOOI.

6. Azncopbumsi mpesncTaBiseTCs KaK KBa3HXMMHYECKAs DEaKIHs MExIy MOJIEKYJIOH rasa u
aKTHBHBIM LEHTPOM, B pe3ylbTare KOTopoi obpa3syercst ancopOUpoBaHHEIA KOMILIEKC.

BOIIPC 3.1.2. Kaxyio us npueedennvix eenuuun onpedeisem uacmuas npouseooHas om
MEPMOOUHAMUYECKO20 NOMEHYUANA NO NAOWAOU?

dG

d"4 TP
OTBETHI:
1. XumMHgecKuil MoTeHnHan
2. BHYTPEHHSS SHEPIUs
3. MOBEPXHOCTHOE HATSKEHHE
4. IOBEPXHOCTHASI aKTHBHOCTH
5. cBoboHAs SHEPIHS.

BOIIPOC 3.1.3. IIpoananuszupyiime credyiouue ucxoonvie noiojICcerHus meopuu MONeKYIAPHOU
aocopoyuu Ilonanu. Kaxoe us nux ne coomseemcmeyem COBPEMEHHBIM MEeOPemu4ecKum u
9KCHEPUMEHMANbHBIM OAHHBLIM ?
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OTBETHI:

1. Ancopbums 06ycnoBIMBaeTCS TOMBKO (H3HIECKAMM Ban-nep-BaanbcosbiMu cunamu. Ha
NOBEPXHOCTH a[COPOEHTA HET aKTHBHBIX LIEHTPOB.

2. AncopOuuOHHBIE CHIBI NEHCTBYIOT Ha PAacCTOSHHS, IIPEBBINAIOIIHE pPa3sMEPEl OTHEIBHBIX
MoJeKyn axcopbrusa. OOpasyeTcs afncopOnHOHHEIH 06BeM.

3. Kaxnmas Touka BHYTPH aJCOpPOIHMOHHOTO 0OBeMa XapaKkTepu3yeTcss OIpe/ieIeHHbIM
3HA4YEHHMEM aJICOPOIIMOHHOrO MOTEHIHANA.

4. AncopOLMOHHBIN NOTEHIHAT TIPEACTABISET COBOiA HU30TepMHYECKYIO paboTy cxkaTus rasa
(mapa) npu nepesone ero u3 oGbemHON (assl B 061acTh IIOBEPXHOCTHOTO CJIOS C JaBJI€HHEM,
OTJIMYHBIM OT PAaBHOBECHOTO.

5. JlefictBue ajCcOpOLMOHHBIX CHJII MO MOpE VIQICHHS OT Mex(ha3HOH OBEPXHOCTH
YMEHBIIACTCS H HA HEKOTOPOM PAaCCTOSHUH PAaBHO HYIIIO.

6. 3aBHCHMOCTH aJCOPOLMOHHOTO IOTEHIMANA OT ancopOIMOHHOr0 00BEMa HOCHT HA3BaHHE
XapaKTepUCTUYECKOH KPHUBOIA.

BOIIPOC 3.1.4. Kakoii u3 nepeuucnennvix sKCRepUMEHMANbHbIX Memod08 He no3eoisem
onpeodensime nO6ePXHOCMHOE HamsdiceHue?

OTBETHI:

1. Meton MakcHManbHOTO JaBieHUs My3bIpbKa (METO Pebunpepa)
2. Merton nepemelnenns mapyuKa B IHCIEPCHOHHOM cpezie

3. CranarMoOMeTpHYECK i METO/] OTPHIBA KAILTH JKHIKOCTH

4. Ten3UMeTpHYECKUI METO OTPHIBA KOMIBIA

5. MeToa KanuIUISpHOTO TIOAHSITAS KUKOCTH.

BOIIPOC 3.1.5. Hsyuume nonodicenus, xapaxmepusyioujue aocopbyuto Ha MmedchazHoil
noeepxnocmu meepooe meno — 2as (nap). Kakoe us nux cywecmeenno omauuaemecs om
OCHOBHBIX NONOCEHU MeOpUY ROTUMONEKYNAPHOU adcopbyuu napoe bpynayspa — Smmemma
— Tennepa?

OTBETBIL:

1. Ha moBepxHocTH TBepHoro ancopGeHTa HMEIOTCS HEPABHOLEHHEI B SHEPreTHIECKOM
OTHOIIEHHS aKTUBHBIE [IEHTPHL.

2. AncopOuus mHOroOCHOMHA. Kaknas Morekyia TIEPBOTO CJIOS CILYXKHT NEHTPOM IUIs afcopOIuu
BTOPOI'O M MOCIEAYIOMIUX CIIOEB.

3. Ilepseiii croli ancopGTiBa 06pasyeTcs B pesyibTare AeHCTBHS Ban-iep-BaanscoBbix cHIL,
NIOCNIEAYIONINe — B Pe3yJILTaTe KOMIICHCAIIUH.
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4. AncopbupoBanHas (ha3a Npe/CTABIETCS KaK COBOKYMHOCTE aJCOPOHPOBAHHBIX KOMILIEKCOB
— MOJIEKYJIAPHBIX 04K, KOTOPbIE JHEPIETHYECKH He B3aHMOJEHCTBYIOT APYT C APYTOM.

5. TeroTe! ancopOIuy EAMHHYHOTO U ABOWHOTO KOMIUIEKCOB TPHOIM3UTENBHO OJMHAKOBHI H
PaBHEI TEIUIOTE O0BEMHOM KOH/ICHCAIIHH.

6. Ancopbumio MOTeKys napa MOKHO PacCMaTpHBaTh KaK CEPHIO KBa3HXHMHUECKHX pEaKiuit
00pasoBaHus aJCOPOIMOHHEIX KOMILIEKCOB.

7. Ilpu 3HadeHHsAX JaBIEHHsS B ra3oBod (ase, MATEKHX OT IABJICHHS HACHIIIEHHOTO napa,
o0pa3syeTcst MOHOMOJIEKYJISPHBLA CIIOH.

8. Tlpu yBemuueHWH HIaBleHHs B ra3oBoi (ase UHCIO CBOGONHBIX AKTHBHBIX LEHTPOB
COKpAlaeTesl, 8 YMCII0 KPATHBIX KOMIUIEKCOB PACTET.

9. O6bemHas KOHIEHCAIHS TIapa MPOUCXOUT DU JOCTIKEHUH NaBJIeHHH, PABHBIX JABICHHIO
HAaCBIIEHHOT'0 I1apa IIpH JaHHOH TeMIeparype

10. Tlpexmonaraercs, 9WTO ILIOWIAAb, NPUXOAAMAsAcs Ha OXHY MOJIEKyNly ajncopOTHBa B
NOBEPXHOCTHOM CIIO€, - HOCTOSHHAS BEIMYMHA. DTO 2T BO3MOXXHOCTb BBIYHCIIATH BETHUHHY
YAEIBbHOM MOBEPXHOCTH aACOpOEHTa.

IIpumepsI TeCTOBBIX 3aJaHuil ISt KOHTPOJISI CAMOCTOSTEILHOH PaGoThI

BOIIPOC 4.1.1. Ilpoananusupyiime wuscenpusedeHHble RONONCEHUS, xapaxmepusyrowjue
Mexanusm 00pazoeanus 060uH020 nekmpuueckozo cnos, Haiioume nonoscenue, sensioweecs
nub0 HegepHbiM, 1UGO cnopHvim!

OTBETHI:

1. Dnextpuueckue sBICHHS Ha MeX(Da3HBIX MOBEPXHOCTSX — CIEACTBHE M3GHITOUHON
OBEPXHOCTHOH SHEPrHH — Pe3yJIbTaT B3aUMOICHCTBHUS CONPHKACAIOIUXCA (a3 Mex Iy COGOIA.

2. Crnenuduyeckas ancopOuust HOHOB — MEPeXO U3 IKHIKOM (assl B IIOBEpXHOCTHEIH CJIOi
HaCTHI JHCTICPCHOH (asbl — CONpOBOXIAETCS IepepacnpeleNeHHeM 3apsioB B 06acTH
MOBEPXHOCTHOTO CJIOS.

3. Ecnn mex(asHas moBepxXHOCT 06pa3oBaHA BEIIECTBAMH, HE CIOCOOHBIMH OGMEHMBATECS
3apsAlaMM, TO [JBOWHOM 3NEKTPUYECKHH CIOH MOXeT oOpa3oBaTeCsi B pe3ynbTare
OPUEHTHPOBAHHS MOJSPHBIX MOJIEKYIL.

4. Ilepexon HOHOB WM 9JIEKTPOHOB U3 OAHOMH (a3sl B APYryio Ha rpaHuile pasliena Ha3bIBaeTCA
TIOBEPXHOCTHOM JUCCOLHAIIHEL.

5, AJJ,CO[JﬁHHH HOHOTCHHOI'0 IIOBEPXHOCTHO—AKTHBHOI'O BEIEeCTBaA MOKET NPOHCXOJHUTE Ha
TPaHULE BYX HECMCIUMBAKOIIMXCA KUAKOCTEH, HAIPUME, BB H Ger3ona. Ilonspras rpymma

20



MOIIEKY/Ibl IIOBEPXHOCTHO — aKTHBHOTO BellecTBa, oOpamieHHas K BOge, Oymer
AMCCOMUPOBATE; B Pe3yJIbTaTe JUCCONHAIUU MexX(asHas TOBEPXHOCTH IPHOOpETaeT 3apsy.

6. Ecim B cuctemy meramn — Boja JoGaBUTh XJIOPHCTHIA HATPHif, TO 3a CYer H30HpaTensHOM
aicopOLHK aHHOHOB XJIOpa HA METalle NOSBUTCS W3OBITOYHBIA OTPHIATEIBHEIA 3apsan, B
Gnuzneskamem coe pacTBopa GyaeT H3GEITOYHEIIH MOMOKHUTETBHEIN 3apsi/ U3 HOHOB HaTpHs.

7. Ilpu koHTaKTe MeTa/ia ¢ ra3oBoif ()asoli MPOUCXOTUT MEPEXOJ MEKTPOHOB OT METALIa K
rasy. MexdasHas MOBepXHOCTb 3apsKAETCH.

BOIIPOC 4.1.2. Hzyuume nonodcenus, xapaxmepusylowue Mexanusm o6paszoeanus 060iiHo20
CIOA UOHOG Ha npumepe o00pasoséanus 3014 cyregpama 6apus. Kaxoe uz nux mpebyem
ymoyHeHus?

OTBETHI:

1. Ilpn cnuBaHAM BONHBIX PacTBOPOB XJopuaa Gapus u cymbdara Hatpus obpasyercs 301b
cynedara Gapus.

2. B 3aBHCHMOCTH OT yCIOBHHl (KOHIEHTpAamHs KOMIIOHEHTOB, TEMIIEPaTypsl W JpYyTUX)
00pa3syrotcs MuKpokpucTauki BaSO, Gonbneii Him MeHbIIel JHCIEPCHOCTH.

3. Ecin mcXosiHble KOMIIOHEHTHI B3SITHL HE B CTPOTO CTEXHMOMETPHYECKHX COOTHONICHHSX, TO
MOHBI 6apHs WM CyTb(aT-HOHEI MOTYT OKa3aThCsl B 3HAYUTEIHOM H30BITKE,

4. Ilpu u36BITKE, HANPEMEDP HOHOB Gapysi, OHM HAYHYT NEPEXOIUTD H3 pacTBopa B TBepAyiO (asy
H 3aHHMATh BaKaHTHBIC MECTa, JOCTPanBast KPHCTAILTHYECKYIO PELIETKY.

5. Ilpu sTom TBepnas (asa mpuoGpeTaeT MONOKUTETBHEIA 3aps, KUAKAT — OTPHILATEIbHBIH.
W3GpiTounsie  CynbharT-HOHBI BCIEACTBHE KyJIOHOBCKOTO B3aMMOJCHCTBHS MOATSHYTCA H3
pacTBopa K ajacopOHpOBAHHBIM Ha MOBEPXHOCTH HOHaM Gapus — o6pasyercs IBOMHOH clioit
HOHOB.

6. Wousl Gapus, BEI3BIBAIONINE B JAHHOM C/Iyyae BOSHHKHOBEHHE Mex(dasHOro moTeHIHANA,
Ha3bIBAIOTCS MOTEHIMATIONPEIESIOMIHMH.

7. Cynmbdar-voHBI, KOHIECHTPHDYIOIIHECS B PACTBOPE OKOJO 3apsDKEHHOM HOBEPXHOCTH
KpHCTIOB Cyib(aTa OapHs Ha3bIBAOTCS IIPOTHBOMOHAMH.

BOIIPOC 4.1.3. Hzyuume nonodicenus, o06ocHoswbisaiowjue 61600 MepMOOUHAMUYECKO20
COOMHOWEHUA MeHCOY DNEKMPUHECKUM NOMEHYUAIOM U NOBEPXHOCMHLIM HAMANCEHUEM
(ypasHenus Jlunnmana). Yraxcume nemoynoe.

OTBETHI:

1. Usmenenue sHepruu ['u66ca moBepXHOCTHOTO CIIOS
dG = —SdT +VdP + odA + pdg 1)

I ¢ — SINEKTPUIECKHUi OTEHIUAN, § — 3aps/l IOBEPXHOCTH.
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2. VisMeHeHHe TIOBEPXHOCTHO#M sHepru npr T=const 1 P=const
dG =cdA+pdg

- lonwsiit muddepentman
dG=O'dA+AdO'+q9dq+qd(0 (3)

do q
4. BerauTas TpeThe ypaBHEHHE U3 BTOPOIO, OJIy4aeM o =—==-q,

(1) A
IZIe A — 3apsji €IMHHUIBI [IOBEPXHOCTH.

5. Cornacro ypaBHeHuio Jlunmnmana mpH 060M MeXaHH3Me 00pa3oBaHus TBOMHOIO CIOS
YBEJIMICHHE TIOTCHIMANa BCET/1a IPUBOIUT K YBEIHUEHHIO IOBEPXHOCTHOTO HATSIKEHHUS.

6. M3 conocrasnenns ypasreruit Jlummnmana u [u66ca crenyer q,=Fz ,

rae I' — u3berrounas KOHLEHTpAaIHs HOHOB B [IOBEPXHOCTHOM CJIOE.

BOIIPOC 4.1.4. Hsyyume cxemvi cmpoenus muyenn Ons Kaxozo cayyas gopmuposanue
KOMNOUOHBIX HACMUY NPOUCXOOUM NYMEM NOGEPXHOCIHOT ouccoyuayuu?

OTBETBI:
1. {[m(ZnS)nZn* )(n - x)SO }xSO*

2. {[m(SiO,)nSiOZ 12(n—x)H*}2xH *

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

5. {{m(H,8n0,)nSnO* 12(n - x)CI~}2xCI~

6. {m[Zn(OH ), nZn** - 2(n— x)CI™}2xCI™

BOITPOC 4.1.5. Kaxoe u3 onpedenenui, Xapakmepusyiowux n1eKmpoKuHemuyecKue a61eHus,
MOJICHO cYUmMAmMb NPOMUBOPEUUBHIM?

OTBETHI:

1. SlBmeHme mnepeHoca KHAKOCTH IION JCHCTBHEM BHELIHEro 9NEKTPHYECKOro IO,
Ha0molaeMoe B  KaMWUIIPHO—IIOPHCTEIX TeNax, a TaKkke B OJMHOYHBIX KamWJUIsIpax,
HAa3BIBAETCA BJIeKTpOOCMOCOM.
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2. Tllepememienue wacTHI JHCIEPCHOH (askl B 3MEKTPHIECKOM IOJNE OTHOCHTEIHHO
JUCTIEPCHOHHOM Cpe/Ibl Ha3BIBAaeTCs 3IEKTPO(GOPE3OM.

3. BO3HHMKHOBEHHE Pa3HOCTH NOTEHIMANOB MEXY ABYMSI CTOPOHAMH MOPHCTOM auadparmer
[IpH TIPOTYCKaHWM Hepe3 Hee BOABI MO0 MEXAy KOHUAMH OJHHOYHOTO KANWUIApAa MpH
IIPOTEKAHUH Yepe3 Hero BOJEI HA3BIBAETCA NOTEHIIHATIOM TEUCHHS.

4. TlosiBIeHHE PasHOCTH NOTEHIHAIOB MEXAy IBYMs SIEKTPOIAMH, PacnooKeHHBIME Ha
Pa3HOH BBICOTE COCyZa, B KOTOPOM OceiaeT (MepeMeINaeTcs) CyCHeH3Hs MEIKOIUCTIEPCHOIO
KBaplia, Ha3spIBACTCs MOTEHIMAIOM OCEeJaHus HJIH MOTEHIMAIOM CeJHMEHTALHH.

5. DNeKTpOKMHETHYECKHUE SBICHHS IPOSBIISIOTCS TEM cliabee, YeM Melbye 9aCTHIIBI JUCIEPCHOM
(hasel, 1 Mcye3aroT coBCEeM IpH HepeBoe JMCTIEPCHOH CHCTEMBI B MOJIEKYJIAPHELH pacTBop.

6. IlpuumHa  3MEKTPOKMHETHYECKMX  SBJGHHH  3aK/liodaercss B CYINECTBOBAHAH
IPOTHBOTIOIOKHBIX 3aps/IOB TBEPIAOH M KHAKON a3 cHCTEMBL.

7. PasHoMMEHHOCTH 3apsiioB (a3 NPUBOAMT B CiIydae HENOIBEIKHOTO MOPHCTOTO Tella B
MEKTPHICCKOM I10JI€ K NEPEMEINCHHIO OJBHKHBIX TIPOTHBOMOHOB BMECTE C XKHIKOH (asoii.

8. CymHOCTh 3IEKTPOKHHETHUECKHX SBICHMN 3aKIIOYaeTcs B IEPEBHIKCHHH YACTHII
AucrnepcHo# (askl M JAUCIEPCHOHHON Cpeisl NPH NPHIOKEHHH K CHCTEME pasHOCTH
MOTCHIHANIOB MM, HA000OPOT, B BO3HMKHOBEHHIO Pa3HOCTH MOTEHLMANOB HPH OTHOCHTEILHOM
nepeMeIeHuu Gas3nl U Cpesl.

BONIPOC 4.2.1. Ilpoananusupyiime paccysxcoenus o Hpupooe  3NeKMPOKUHEMUHECKO20
nomenyuana u ykasicume owuboyroe?

OTBETHI:

1. SmexTpoKkuHETHYECKHI TOTEHIHAT — 3TO 3NMEKTPUYECKHH TOTeHIHAN, OTCUMTHIBAEMEIH OT
TPAHHMIBI CKOJIBXCHUS /10 YPOBHS B XXKHAKOH (hase, MOCTATOYHO yAANEHHOrO OT MexhasHO
TPaHHUIBI pasziena.

2. I'pannna CKOMBXEHHs YCTAHABIMBACTCS TIPH OTHOCHTEIBHOM IEPEMEIeHHIH a3, Hanpumep
IIpY TEYECHHUH KUIAKOCTH BIOJIb TBEPIOU MOBEPXHOCTH.

3. HeBO3MOXHO yKa3aTh TOYHOE MOJOKEHHE TPAHHUIIBI CKOJTBKEHFIS,

4. C 10cTaTOYHOM YBEPEHHOCTBIO MOKHO MPEANOJIONKHTE, YTO NIEPBBIA CJIOM MOHOB M HEpBEIX
CIIOH MOJIEKYJI BOJBI, CMAYHBAIOLINX TBEP/YIO (hasy He MEePEeMELIAIOTCS OTHOCHTENHHO TBEPIOH
(a3pl IpH TEYEHUHN JKUIKOCTH.

5. DJNeKTPOKMHETHYECKHUH MOTEHIHA BO3HUKAET TIPH OTHOCHTENHHOM IepeMeIIeHH s ¢a3 mox
ACHCTBAEM NIPHIIOKEHHOTO 3JIEKTPHYECKOTO TOJIS.

BOIIPOC 4.2.2. Paccuompume nonosicenus, onucviéaioujue mexanusm obpaszosanus 0601iH020
NEKMPUYECK020 €105l UOHO08. Kakoe u3 Hux npomusopeyum SKCNEePUMEHMATbHBIM OaHHBLIM?
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OTBETHI:

1. Ha rpanune Bona — TBepsiit #omun cepeGpa B Boy OyAyT MepeXoauTh NPEeUMYIIECTBEHHO
HOHBI cepebpa, Tak Kak OHH GOJIee IiApaTHPOBAHEL.

2. IloepxHocTh Homuaa cepebpa Gymer HMeETH HEKOTODBIA H30BITOK MOHOB #01a, KOTOPKIif CO
CTOPOHEI BOZBI Oy IeT HeHTpaM30BaH H3GEITKOM HOHOB cepeGpa B IPHIIErafomeM ClIoe.

3. DToT mpomecc mpHBENET K BO3HUKHOBEHHIO Mexba3sHOro cKayka MOTEHLMANOB,
NPENATCTBYIOLIETO NalbHEHIIEeMy epeX0/1y HOHOB.

4. Jlpoiinoii cioli moHOB o6pasyercs He CaMONIPOH3BOJIEHO, & B PpE3yIbTaTe YMEHBIICHHS
SHEPruy IMOBEPXHOCTHOIO CIIOS.

5. B pesymbrare mnpouecca Nepexona HOHOB YCTaHABIMBACTCSI PAaBHOBECHE, KOTOPOMY
COOTBETCTBYET ONpEAENEeHHOE 3HAUCHHE CKa4Ka IOTEHIIHAJIOB,

BOIIPOC 4.2.3. Kakoe u3z senenuii Habnooaemcs, ecnu HCUOKOCHb HOO GIUAHUEM pasHocmu
NOMERYUAN06 nepemewjaemcs. 4epes NOPUCMylo HenoOBUIICHYIO Membpany k O0OHOMY U3
anexmpoooe?

1. Dnexrponus

2. anextpodopes
3. aIeKTpoOCMOC
4. a3 pext Kpunke
5. apext Jlopua
6. anexTpommanms.

BOIIPOC 4.2.4. Kakas u3 ykasaHHBIX NHHEH - GOllee BepOSTHAS TPaHHUIla CKOJIBKEHUS TIPH
NEPEMEINECHUH MHULIEIUIBI B 3JIEKTPUYECKOM I0J1e?

OTBETHI:

{m[Fe(OH),]1 i n-Fe™ : 3(n-x) CI"} 3x-CI-

BOIIPOC 4.2.5. [Tt kakoro ciydas OpMHpOBAHHE KOILIOMTHBIX YaCTHI[ IPOUCXOIUT IIyTEM
NIOBEPXHOCTHON HOHHU3AIHH?

OTBETHI:

1. {[m(Au)-nduO; |(n— x)K}xK*
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2. {[m(HgS) -nHS |(n—x)H }xH*
5. {[m(Si0,) - nSiOF 12(n— x)H* }2xH*
1. {[m(ZnS) - nZn**)(n - x)SO; }xSO;"
5. {m[Fe(OH),]- nFeO" - (n— x)Cl }xCI"

6. {m(Agl)-nAg™(n— x)NO; }xNO;

BOIIPOC 4.3.1. Ilpoananusupyiime nonooicenus Xapaxmepusyioujue cmpoenue 0B0UHO20
onexmpuyeckozo cnos. Kakoe us nux He coanacyemcs ¢ cO8peMEeHHbIMU MEOpemuyeckumu u
9KCnepUMeHmManbHuIMU OGHHBbIMU?

OTBETHI:

1. JIBoMHOM 3/IeKTpHYECKUii CJIOH COCTOMT M3 HOHOB OJHO 3HaKa, OTHOCHTEJIBLHO IPOYHO
CBA3AHHBIX C JIHCIEPCHOH (asoil, W SKBUBAJIEHTHOrO KOJHYECTBA IIPOTHBOIOJIOKHO
3apSDKCHHBIX KOHOB, HaXOIUIIIUXCSA B TUCICPCHOHHOM cpejie BOIM3H MeX(pa3HOM I0BEPXHOCTH.

2. 3apam Ha TIOBEPXHOCTH TBEpHOH JHCIEPCHOM (Gasel B TepBOM INpUOTHKEHUH
paccMaTpUBaeTCs KaK IOBEPXHOCTHBIH 3apsil.

3. JlBoiiHOM 3eKTpHYecKuii cloit o6pasyeTcs B pe3yasrare U30upaTenbHON ancopOLHH OHOTO
U3 HOHOB, IPUCYTCTBYIOIIUX B IHCIIEPCHOHHOM Cpee.

4. [lBoiiHOH snekTpudYecKuii cnod Ha MexdasHOW TIpaHHLE TBEPAOE TEJNO — XHIOKOCTH
IPEICTABIACTCS KaK IJIOCKUH KOHICHCATOP, 0/iHa 00K/Ia/iKa KOTOPOrO CBS3aHA ¢ OBEPXHOCTBIO
TBEPIOro Teja, a fpyras, Hecylnas IPOTHBOIOJIOXKHEINA 3apsi, HAXOAUTCH B KHIKOCTH BOIH3U
TIOBEPXHOCTH.

5. BernencTue TemoBoro ABHXKEHHS MOHOB TIPOTHBOMOHBI DAcCESHBI B SKHIKOMN daze He
HEKOTOPOM PaCCTOSIHHHY.

BOIIPOC 4.3.2. IIpu xaxux snauenusx snexmpoxkunemu4eckozo HOMENYUANa 6 MULIUBOTLIMAX
OUCNEPCHAs CUCTEMA MOJICEm CYUMAMbCS YCMOTYUGOTI?

OTBETHI:
1.0...30
2.0...50
3.0...100

4.30...70
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5. 50...100

BOIIPOC 4.3.3. Kaxoe us ypasnenuil coomeemcmeyem meopuu CmpoeHus OB80UHO20
SNEKMPU1EcKo20 clos, npeonodicenHou LLmeprom?

&

1 aw =
T 47:6@
Fzo
2.¢.=c,exp| ——=
c, 0 p[ RT]
3. £E=4nnQc/ el
D_+zFp
4. c_=cyexp| —————
=l p( RT )
5.6=4rnU/sH

BOIIPOC 4.3.4. Hzyuume onpedenenus, xXapaxkmepusyowue cmpyKkmypy Muyennsl
3 = =
{m[Fe(OH),]-nFe™" -3(n— x)CI"}3xCl

Kaxkoe u3 nux nemoyno?

OTBETBI:

1. m — yneno HEHTPaNBHEIX MOJIEKyYT, 0GPa3yIOIIHX arperarsl

2. n — YHCIIO NMOTEHIMATOGPA3YIONINX HOHOB

3. 3(n-X) — YKCIIO IPOTHBOMOHOB, HAXOASINUXCS BOIH3H IIOBEPXHOCTH

4. X — 9ACIO IPOTHBOMHOB, PACCESHHBIX B XKHUIKOH (ase Ha HEKOTOPOM PACcCTOSIHUM OT IPAHMIIBI
paszena

5. (n-X)*+X — YHCNO HOHOB, HAXOAAIUXCS B MU (Y3HOHHOM CIIoe.
Bomnpocs! k 3a4ery ¢ onenKoii

YIenbHast IOBEPXHOCT M Pa3MephI YaCTHII B JUCIIEPCHBIX CHCTEMAX
Krnaccudukanus mucnepcHsIx cuctem

IToBepxHOCTHOE HATKEHUE

AncopOIUOHHEIE SBICHUS

Ypasrenue ancopbuuu enpu

Ypasaenue ancopbunu Opeiinpmxa

Ypasrenue ancopbuun Jlenrmiopa

Azcopbuus Ha NOPHCTEIX ancopOeHTax

. CTpoeHne MHIIEIIBL, pacYeT 3MeKTPOKHHETHIECKOTO OTEHIHANA
10 ONEKTPOKHHETHYECKHE ABICHUSL

ol R RO RN
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11. CenuMeHTaNMOHHOE paBHOBECHE
12. Koarynsuus JUCIEPCHBIX CHCTEM 3IEKTPOIHTAME

Honzepkka camocTosTeNBHON PaGoOTH CTYAEHTOB O6GeceunBacTCs COOTBETCTBYIOIIEH

y4eOHO-MEeTOAHMIeCKO TUTEPATYPOii:

1. Omsmesckuit M.B., Topodeera W.B. Komnonanas xumus. IToBepxHOCTHEIE sBNEHHS T
MUCTIEpCHBIE CHCTeMBl. PeliTMHrOBas cucreMa OpraHHM3alliM M OLEHKH CAMOCTOSTE/IbHOM
paborsl cTyaenTa/ Yueb. nocobue. Bal'Y, Bragumup. — 2003,

2. llpaktuaeckue paGoTel mo komwtommmoit xummm. Illmnsesa JLIL., Cynakosa H.H.,

benoycosa B.H., Munakosa T.C., MamonTos I".B. Yue6roe mocobue. 2015. 244 cTp.
3. IlpaxTakym mo koitonaHOM xumun. Kupuyenko O.A. YaeGHoe moco6ue.2012. 110 cTp.

7. YHEBHO-METOJIJMYECKOE ¥ UHO®OPMAITMOHHOE OBECIIEYEHUE
JAUCLIATTIJIMHBI

a) OCHOBHAs JIUTEPaTypa:

1. Komnomauas XWMHS NOBEpXHOCTHO-aKTHBHBEIX BEIECTB. Bepexnsukor B.H.,
I'epmamesa UL.U., Kpsicur M.IO. Vue6roe noco6ue. 2015, 304 CTP.

2. Komnounnas xumus. Pomanenxo E.C., O®pannesa H.H., Besrraa E.B. Yuebuoe
nocodue. 2013., 52 c.

3. Hymraes A.B. JlaGopaTopHbli IPakTHKyM 110 (DH3UYECKO U KOJUTOHIHON XUMHH.
2012, 80 c. (bubmmotexa Bal'y)

4. IIpakTHKyM IO KOJUTOMAHON XuMuH. YueGHOe mocobue s By30B. Jlomkuukosa B.JI.,
3amemvoBa H.M., Jlonaruna JL.U. 2012., 288 c. (Bubmuorexa Bal'Y)

5. Ilpaktukym mo xosmmompHo# xummu. Kupmuerko O.A. 2012., 110 c. (bubnuorexa
Bal'Y)

0) mOnOTHHTENIbHAS TUTEPATYpA:

1. Kypc xomtonnsoi xumun. @punpuxcbepr J.A. Yuebruk. 2010. 416 c. (Bubauoteka
Bnly)
2. Ousnyeckas U KOJJIOUIHAS XUMHUS. Mapunkuna I".A., ITomskosa H.IT., Koeans IO.H.

Yuebroe nocobue. 2009., 151 c.
3. OcnoBrl 6uodu3HIecKoil u KoLTouaHOMH XuMuH. YueGHOe mocobue. Bapxosckwii E.B.

u ap. 2009., 160 c. (Bubnuoreka Bary)
4. OctBanpz B. KpaTtkoe npaktudeckoe pyKOBOACTBO IO KOJLIOHIHOM XUMHH., 2010 r.

86 c.
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B) NEPHONMYECKHE W3 AHUS:

1. Boga: xumus u skosnorus.

2. CopGumoHHBIE 1 XpOMATOrpaQuYECKHe POLECCEL.

3. Environ Technol.

4. Bocrouno — EBpornetickuii skypHa nepejoBsIX TeXHOTOTHiA

I') HHTEPHET - PECYPCHI:

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. MATEPHAJIbHO-TEXHWYECKOE OBECIIEYEHUE JIACLIUTUINHBI

O6opyznoBanue /st BBIIONHEHHS JTa60PaTOPHBIX PaGoT B OPaKTHKYME 110 KOJUTOHIHOM
XHMHH.,
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Paboyas nporpaMMa IHCIMILIHEEI COCTABIIEHA B COOTBETCTBHE C TpeboBanusiMu O®I'OC BO no
Hanpasiernio 18.03.01 — Xumuyeckas TexHoI0rHS

' 7

PaGouyro nporpammy coctaBun LAy Jrie 7 Kyxtun B.A.
=g 7
/j/

S

Penensent: 000 «BMT», k.X.H., Hayd. CO'I'I)}'I[HHé % Tpgf'gﬁxoa A.B.

IIporpamma paccmoTpena i onoGpeHa Ha 3acenanum Kapeapsr XuMuu

npotokon Ne? or_05. 09.201§ .

3aBemyrommii kadempoit /) '-/f id #f:rf Kyxtun B.A.
/7
Vv

Pabodas mporpamma paccMoTpeHa 1 006peHa Ha 3aCENaHNUH YIeOHO-METOIMUECKON KOMHCCHE
HanpaBnenus 18.03.01 — Xumudeckas TexHOIOTHs

Tpotoxon Ne for _ 08, 09, Lo/{ /
IIpencenarens xomuccun o ITanos 1O.T.

A
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JIUCT IIEPEYTBEPXJIEHUS
PABOYEM ITPOI'PAMMBI JIUCLIUTTTMHBI KOJUIONTHAST XUMU S

Pa6ouas nporpamma ono6pena Ha A< '/’/iéf ~ y4eGHBIi rog.

IIpotokon 3acenanus kapempsr No 7 othL ”Aona.

3aBemyronuii kadeapoit

Pabouas nporpamma ono6pena na y4eOHBIH ro.

[IpoTokon 3acenanus kadeapsr Ne oT roja.

3aBenyromuii kadeapoii

Pa6ouas nmporpamma ono6pena Ha y4€OHBIH ro.

IIporokon 3acenanus kadenpsr Ne OT roja.

3apemyromuii kapeapoit

Pa6ouas mporpamma ono6pena Ha y4eOHBIii ro.

IIporokomn 3acenanus kaheaper Ne oT roja.

3asenyromuit kadenpoit
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