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1. HEJJX OCBOEHUSA JUCHUTIINHBI

[{ensio ocBoeHMs AUCHMIUIMHBL «KoouaHas XUMHs» SBJISETCS H3ydCHHE
CBOMCTB TeTEPOTreHHBIX CHCTEM, COJEpI)KalllUX BELIECTBA B BBICOKOIHCIIEPCHOM
COCTOSIHMHM, BIMsHNE TIOBEPXHOCTHBIX SIBJIEHUIT HA 9T CBOMCTBa; (OPMHUPOBAHHE Y
CTYIEHTOB 3HAHWH M YMEHHUH, IO3BOJSIIOLIMX TNPOrHO3MPOBATH OINTHYECKHUE,
MOJIEKYJIIPHO-KMHETHYECKHe,  aJCOpOLIMOHHBIE,  CTPYKTYPHO-MEXaHUYeCKHe
CBOMCTBA JIMCIIEPCHBIX MaTepHaloB, a TaKKe HCIOJIb30BaTh OTH CBOMCTBA B
COBPEMEHHBIX TEXHOJIOIHSIX.

2. MECTO JUCIHMIIJIMHBI B CTPYKTYPY OIIOII BO

Jucnunaunaa «Kommouanas Xumus» OTHOCHTCs K 0azosoi wactu OIIOIL
JlanHBIH Kypc omupaeTcs Ha 3HaHHs, TOJIY4YEeHHBIE CTYAEHTaMM NpH H3y4YeHUH
busuky, MaTeMaTMKU W (u3nuecKkoid XUMHUM. 3HAHUS II0 JAHHOMY IIpeIMETY
HEOOXOMMMBI JUISI W3YyYEHUs IOCIeAyIOMMX MAUCLUUILUIMH Kak 0a30BOH, Tak H
BapHaTHBHOM YacTu y4eOHOro IiaHa.

3. KOMIETEHIUHA OBYYAIOLWETI'OCsl, ®POPMUPYEMBIE B
PE3YJBTATE OCBOEHUSA JUCHUITJIMHbI

B npouecce OcCBOeHHMsS JAaHHOH JUCUMIUIMHBI CTYyJEHT (QOpPMHpPYET
CJIeIyIOIHe KOMITeTeHIIHHU:
rOTOBHOCTH HCITOJIb30BATh 3HAHUS O CTPOSHHUM BEIIECTBA, MPUPOAE XUMHUYECKON
CBSI3W B PA3lIMYHBIX KjlaccaX XUMHUYECKUX COCJAMHEHUH Ul MOHMMaHMs CBOMCTB
MaTepuaJioB W  MeXaHHW3Ma XHMMUYECKHX IIPOLIECCOB, IPOTEKAIOUIMX B
okpyxatoieM Mupe (OIIK-3).

B pesynbrare ocBoenusi aucuumuiuebl «KosutoupHas XUMHS» CTYAEHT

JIOJIKEH:

3HaTh:
OCHOBHBIE €CTECTBEHHOHay4Hble 3aKOHBI JUIS NIOHMMaHHMs OKPYKarolero Myupa u
SIBJICHUN PUPOIBI

YMeTs:
HCIOJIb30BaTh  OCHOBHBIE  3aKOHBl  €CTECTBEHHOHAYYHbIX  JAMCLMIUIMH B
MpohecCHOHANBHOI  NeATeNbHOCTH, IPUMEHSTh METOJbl MaTeMaTHYECKOro
aHamM3a M MOJENHMpPOBaHHUS, TEOPETHMYECKOro M 3IKCIEPHUMEHTaIbHOIro
MCClieI0BaHus ;

Biajers:
CIIOCOOHOCTBIO TUIAHMPOBATh OSKCIEPHUMEHTAIbHbIE HCCIIeOBaHHUs, II0Jy4aTh,
o0pabaTkIBaTh U aHATTU3HPOBATH MOJIyYeHHbIE Pe3yJIbTaThl.
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4. CTpyKTYpa U cojiep:KaHue TUCHUIIHHDBI (MO1YJ/Ifl)

KOJVIOHJHAadA XHMHHA

O61mas TpyI0eMKOCTh JHCIUILTHHEI COCTABISIeT 4 3aueTHBIX eauHul, 144 yaca

Ne | Paznmen (tema) Bunst yuebGHol paboThl, BKITIOYAs O6BéM @opmeI
/T | AMCLUITTHHEI CaMOCTOATENBbHYIO paboTy CTYACHTOB yueOHOH TEKYLIEro
§ M TPYAOEMKOCTH (B yacax) paboTsl, ¢ KOHTPOJISt
o | 3 MPUMEHEHHEM | YyCIeBaem
3 § 2 2 o MHTEPAKTHB- | OCTH(HOPM
z - Z z = HBIX METOZIOB a
© |l e 2.1 E = (B yacax/%) | MPOMEKYT
2 = EE §.E E.E g OYHO¥
E|S5|g8| 28|82 | aTTecTauu
5 |E8S8|Ralxal0|x u
1. | Beenmenue. 4 1 2 - 10 1/50%
Copepxanue
" 3afa4uu
Kypca.
2. Monekynspio | 4 | 2- | 2 4 15 3/50%
KHHETHUYECKH 4
H ONTHYECKHE
cBOiiCTBa
JTUCTIEPCHBIX
CHCTEM.

3. | Tepmoaunam | 4 | 5- | 2 4 10 3/50% PefiTunr
HKa 6 KOHTPOJIb
MOBEPXHOCTH Nol
bIX SIBJICHUH.

4, | AacopGuus 4 | 7-| 4 8 15 6/50%

Ha 10
TIOBEPXHOCTH

pazgena das.
Kanunnsapusie

ABJIEHHUS.

5. | Dmektpokune | 4 | 11-| 2 8 15 5/50% PeitTunr
THYECKHE 13 KOHTPOJIb
ABIICHUS B No2
JUCTIEPCHBIX
CHCTEMAX.

6. | Vcroiuusoer | 4 | 14-| 4 6 15 5/50%

b 15
JTUCTIEPCHBIX
CHUCTEM.

7. | OcHoBbl 4 |16-| 2 6 10 4/50% Pefitunr
dbusuko- 18 KOHTpPOJIb
XHUMHYECKOH Ne3
MECXaHHKH
JACTIEPCHBIX
CHCTEM.

Bceero: 18 36 90 27/50% 3aver ¢

OLIEHKOH




JleKUHOHHBIH Kypc
BBEJIEHUE

KosmtouaHas raMust - Hayka 0 pU3HKO-XMMHUYECKHUX CBOHCTBAX AUCIEPCHBIX
CHUCTEM M IOBEPXHOCTHBIX sBACHHUAX. [lUcrnepcHble cHCTEMbl Kak 0coObIH Kiacc
reTeporeHHbIX cUCTeM. Bo3pacTaHue pojid eCTEeCTBEHHBIX TpaHUl pasjena 10
Mepe YBEIWYEeHHUs CTENeHH pa3aApoOJEHHOCTH OJHOMW MJIM HECKOJbKHUX (a3
reTeporeHHo cucteMbl. Mepsl pa3ipo0JIeHHOCTH AUCNEepCHON (asbl.

Knaccudukalus AUCTIEpCHBIX CUCTEM IO arperaTHOMY COCTOsSHUIO ¢a3, 1o
¢opmMe M pasmepam YacTHL AMCIEPCHON (a3bl, UX KOHLEHTPALMH U MO APYIUM
[pHU3HaKaM.

CxoacTBO M pa3nu4ue KOPITyCKYJISIPHBIX BBICOKOAUCIIEPCHBIX CHCTEM C

pacTBOopaMHi BbICOKOMOJIEKYIISPDHBIX BEUICCTB.

Crioco6bl MOJIydeHHUsI IUCTIEPCHBIX CUCTEM.

KUHETUYECKWE CBOVMCTBA JJUCIIEPCHBIX CUCTEM
[Tousirue © OpOYHOBCKOM [BMKEHMM YacTHLl AWCIepcHO#N a3sl o
KHHETHYECKMX CBOMCTBax [IHCHEPCHbIX CHCTEM. TOJIKOBaHHE KOPITYCKYJISPHBIX
BbICOKOJMCIIEPCHBIX CUCTEM KaK pacTBOpPOB, Ije "pacTBOpUTENeM" CIIy)KHT
JUCIIEpCHOHHAsl cpejla, a B KauyecTBe "pacTBOPEHHOIo BellecTBa" BBICTYIAeT
aucriepcHast ¢asza. CriocoObl BbIpaKeHHMsI KOHLUEHTPALUM YacTHIl JUCIEePCHOM

¢assl.

Judoysuss vactun  aucnepcHodl  dasel.  [lonsitHe ©  rpagueHte
KOHILEHTpalUMH,  AU(PPY3HOHHOM  [IOTOKE,  IOBEPXHOCTHOHW  IUIOTHOCTH
Au(dy3HOHHOTO MOTOKA YaCTHL. 3aKoHbl Aupdys3un Puka. TepMmoannamuyeckoe
onucanne auddysun. VYpaBHeHue s kodpduuueHTa  AUDPY3MOHHOM
npoBogumMocTd  cpeabl. OOocHoBanue 3akoHOB Puka. YpaBHeHHe Juls

ko3 duuuenta A y3un YacTUll B BA3KOH cpene.

Teopusi GPOYHOBCKOTO JABWKEHHs HacTHL AucepcHol ¢asel. YpaBHeHHE

JJTS cpenHeii I{BaﬂpaTH‘iHOﬁ NMPOEKLHH CMELIEHH YacTHL.



CeaumeHTalMs 4acTHLl AMCNEpCHOW (asbl B I10/€ 3EMHOr0 TITOTEHHs W
LIEHTPOOEKHOM TI10J1€. 3aKOHbB! JABHIKECHHS! OT/1e/1bHOH YaCTHIIbI B BI3KOMH Cpejle Mojl
JAEHCTBHEM BHELIHEro CHJIOBOIO roJsi. [ToHsTHE 0 CeAMMEHTALIHOHHOM [TOTOKE M
MOBEPXHOCTHOH MJIOTHOCTH CEAMMEHTAIIMOHHOIO MOTOKA YaCTHLI.

CeauMeHTaUMOHHO-AU(PPY3HOHHOE  paBHOBECHE B KOPIYCKYJISAPHO -
JAUCHIEPCHBIX cucTeMax. [ToHsATHE O KMHEeTHHEeCKOH YCTOHYMBOCTH 3THX CHCTEM.
3akoHbI pacripejie/leHus] KOHLEHTPaLMK YacTHIL AUCIIepCHO# (a3bl B IPOCTPAHCTRE
MpH CEJAMMEHTALMOHHO-TU(D(Y3HOHHOM PAaBHOBECHH B I'PABUTALIMOHHOM [10Je
3emiin M ueHTpobexkHOM rone. OrnpejleseHHe Macchl M pa3sMepoB YacTHIl ¢
MOMOILLIO ITHX 3aKOHOB.

CeaMMEHTalIMOHHBIN aHalli3 KOPIYCKYJISIPHO-AHCIIEPCHBIX cucTeM. Pacuer
pajilyca 4YacTHIbl M0 3aKOHY €& JIBMIKEHHsl B BA3KOH Cpejle B I0Jie 3€MHOTr0
TACOTEHUS! U [EeHTPOOEKHOM Iose. MeTosibl OnpeneeHrs CKOPOCTH JIBUIKEHHSI
YacTHIl B CJlydae MOHOJIMCHEPCHOH CHCTEMBbl, B TOM YHCJ€ METOJ HAKOILIEHHS
ocajka. Ornpejie/ieHHe paguycoB HacTHLL ITOJHANCIIEPCHON CHCTEMBI U MOCTPOEHHE
KpHBOil pacrpeaeneHusl 4acTULl MO pajuycam C TMOMOILLUBI0 METO/a HAKOIUIeHHS

ocajlKa.

OINTUYECKHUE CBOUCTBA JIMCITEPCHBIX CUCTEM

Paccesinue cBeTa (M371y4YeHHS) KOPIYCKYJISIPHO-JMCIIEPCHBIMH CHCTEMaMH,
€ro HpHUYUHBL. YIBTPAMHUKPOCKONMHYECKHH METOA M3Y4YeHHs! BbICOKOIMCIIEPCHBIX
CUCTEM.

KonuuecTBeHHbIE  XapaKTEePUCTHKK  SIBJICHUSI  paccesiHus  W3JydeHHs
JAMCHEPCHBIMH ~ CHCTEMaMM: [OTOK, [OBEPXHOCTHAs  IUIOTHOCTh  IOTOKA
(MHTEHCHBHOCTb) PaCCEsIHHOIO M3J1y4eHHs, KO3(DPULHUEHT paccesHust cpelibl U Jp.
3aKOHOMEPHOCTH CBETOpPACCEAHUSI CHCTEMaMM C HEeMOor IOIAIOIMMH YacTHLIAMH
aucriepcHoi  (asbl.  Culyyail O4eHb MEJIKHMX HacTHll cdepHueckoid (HOpMmbl.
YpaBuenust Panes 1S HMHTEHCHBHOCTH M MOTOKA PACCESIHHOIO H3JIYYEHHs M

koa(puumenta paccesHus. Cucrembl ¢ Oonee  KpPYNMHBIMH — 4YacTHLAMM.
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OcobeHHOCTH CBETOpacCesaHus CHCTEMaMU C TOTJIOUIAIOIIMMH  HaCTHIaMH

JacriepcHoi ¢asel.

Hedenomerpuueckuit 1 (OTOMETPHUECKHMH  METOABl  HCCJIEA0BaHUs
KOPIYCKYJISIPHO-AMCTIEPCHBIX cHCTeM. OmnpezeneHHe KOHLEHTpaluH, pa3Mepa H

(OpMbI YaCTHI] € MOMOLb ITUX METOJOB.

DJIEMEHTHI TEPMOJVHAMUMKN JIUCITEPCHBIX CUCTEM

TepMoauHaMHuYeCKOe OMMCAHHWE TEeTEPOreHHBIX CHCTEM C  Y4YeTOM
€CTeCTBEHHBIX TpaHHull pa3gena no merogy ['ud6ca. IloHsTHe O paspensroliel
[IOBEPXHOCTH, €€ MAKpPOCKOMHUYECKUX CBo#cTBax. [loBepXHOCTHOE HaTsKEHHE U
MIolaAb  pa3fesiolleld  MOBEPXHOCTH  KaKk  COINpPSDKEHHblE  CBOWCTBA,
OTBETCTBEHHBIE 3a MEXaHWYEeCKOe B3aHMMOJCHCTBHE C OKpYJKalolleHd CpeIoi.
DyHaMeHTalIbHbIE ypaBHeHus ['mb0ca 11s pasgensiomieil NMOBEPXHOCTH H
nphnera}oumx K Heil (a3. CBoOogHas 3HEprus pasfessiiolledl MOBepXHOCTH
(u30pITOYHAs CBOOOJAHAST SHEpPrHsl WM I[IOBEPXHOCTHas CBOOOJHAs JHEprus),
ypaBHEHHE JUIs TOJHOTro e€ quddepeHumana.

YcnoBusi $ha3oBOro paBHOBECHS [PH HAIMYMM HMCKPUBIEHHOHW M IJIOCKOH
rpaHulbl  pasgena. Meroxa  omnpejesieHHss  [TOBEPXHOCTHOTO — HaTSDKEHHS,
OCHOBAHHBIEC Ha- YCJOBHH MEXaHHU4ECKOIro paBHoOBecHs (has.

[Toustue o6  aacopbumu. KonuyectBeHHass Mepa  ajgcopOuuu.
KonnyecTBeHHass Mepa aacopOUMM  KOMIOHEHTOB B meroiae [ ubOca.
AjicopOLHOHHOE
ypaBHeHHe ['ub6ca st oOwmiero M YacTHOrO IOJIOKEHHUs! pasjesiouei
[IOBEPXHOCTH. AHAIM3 YpPaBHEHHS C YYETOM IPHPOAbI COCYILECTBYIOLIMX (a3
[ToBepXHOCTHO-aKTHBHbIE,  [TOBEPXHOCTHO-HHAKTHBHBIE H  [IOBEPXHOCTHO-
uHAK(p(DepeHTHBIE BEILECTBay.

[IpencraBneHue o Apyrux MeTojax OrnucaHus sBJICHUS aJCOPOLIHH.

BiusHue KpUBM3HBl TIpaHMIbl pas3fena Ha paBHOBECHBIE CBOMNCTBa
cocyulecTByomuX ($a3. 3aBUCHMOCTb [JaBJ€HHMs HACBILEHHOrO [apa Hajl
JKMIAKOCTBIO HIIM TBEP/BbIM TEJIOM OT KPUBH3HBI rpaHHLUbl paszjena. KanunnspHas

KOHACHCAILlHA. CBs3b MEKAY paCTBOPHMOCTBIO TBEpPJAOI'O HIIH KHIAKOI'O BEIICCTBA B



KMIKOCTH M KPUBHU3HOM COOTBETCTBYIOUIEH TrpaHuLEe pasjgena. SsieHue

peKpHCTaITU3aLHH.
O6pa3zoBaHie HOBOH (a3bl B OIHOPOIHBIX [E€PECHIIEHHBIX CHCTEMAX.
Kputnueckue 3apoabiiyd. [IoHATHE O rOMOreHHOW M reTepOreHHOH HyKiIealuil.
KuHeTHka BOSHUKHOBEHUS snep U Ux pocra. OOpa3oBaHHe JUCIIEPCHBIX CHCTEM B
pe3ylibTaTe ApobIeHus OAHOM U3 (a3 3a CYeT BHELIHUX BO3IEHCTBHIA.
[lpoGnema yuera pasapoGieHHOCTH (a3 INpH  TEPMOAUHAMHYECKOM

OIMHCAHHH I'€TePOreHHbBIX CUCTEM.

AJICOPBLIMA U CTPYKTYPA ITOBEPXHOCTHBLIX CJIOEB

Ancopbuusi Ha rpaHulie pasjena *KUIAKOCTh - ras; e€ aHajiu3 C MOMOILBIO
ajcopbuuoHHOro ypaBHeHusi ['M66ca. XapakTep 3aBHCHMOCTH IMOBEPXHOCTHOIO
HaTSDKEHHsl OT KOHUEHTpAllMM pacTBOPEHHOIO BelllecTBa B KUAKOH daze s
MOBEPXHOCTHO-aKTUBHbBIX,  MOBEPXHOCTHO-HHAKTHBHBIX M [IOBEPXHOCTHO-
UHAUD(EepeHTHbIX BelecTB. BHI COOTBETCTBYIOIIMX HM30TEPM  aJCOPOLHH.
Onpenenenue  NpeAesbHOW  BEJIMYMHBI  ITOBEPXHOCTHOM  KOHLEHTpalMH
pacTBopeHHOro BeulecTBa. CTpoeHHEe MOBEpXHOCTHOro ciosi. Pacuer pa3smepos
MOJIEKYJl paCTBOPEHHOrO BEIleCcTBa 110 BeJIMYHWHE €ro MpeaebHON MOBEPXHOCTHOM
KOHLIEHTpaLUH.

AzncopOumus Ha rpaHuue pasjiesla TBEpJoe Telo - ras; ee OCOOEHHOCTH.
Pa3nuyHble KOJMUYECTBEHHbIE MEphl aJcOpOLHH KOMIIOHEHTA ra30BoH (a3sbl, CBA3b
MEXIy HMMH, X IKCIepHUMEHTallbHOe orpejesienue. M3otepmbl agcopbuuu, ux
XapakTep B 3aBUCHMOCTH OT IPHPOABI M YHCjIa KOMIIOHEHTOB ra3oBOH (a3l H
npupoasl aacopbenta. [unamuka npouecca axcopbuuu. [lonstve o Termiore
ajcopOLuK, NpUpoAe aACOPOLMOHHBIX  CHJ, (HU3MYECKOM M XHMHUYECKOMH
apcopbuun. Teopuss MoHOMOJIEKyJIsipHOH ajgcopOuuu  JISHrMIOpa, OCHOBHOE
ypaBHeHHe TeopHH, HerocTaToyHOCTb JIDHIMIOPOBCKOM MOJENH aacopOuuH, eé
nanbHeinee passutHe. [lonstHe o nonumonekynspHod azncopbuuu. Teopus
aacopbuuu bpynayspa, Dmmerta u Teniepa, OCHOBHOE YpaBHEHHE TEOPHH.

Ancopbuus Ha TrpaHMlEe pasjena TBEpPAOE TeJo - JKHIAKOCTh, €€

ocobenHocTH. MoulekyspHas ajacopOuusi. BiiMsHue npupoasl pacTBOpUTENS H



ajzicopOeHTa Ha aacopOLMIO pacTBOPEHHOro BeulecTsa. |IpaBuio BbIpaBHUBAHUSA
nosisspHocteli Pebunnepa. KoamvecTBEHHbIE 3aKOHOMEPHOCTH MOJIEKYISPHOM
agcopounn. Monuas aacopbuus. Msbuparenbnas ajgcopOuust noHoB. ObmeHHas
ancopOLHs. 3aKOHOMEPHOCTH HWOHHOH aacopbuuu. OOpasoBaHHe JIBOHHOTO
DIIEKTPUYECKOI0 CJIOsl Ha TpaHule pasjiesla TBEpAOro Teja C JKUIAKOCTHIO B
pe3yjbTaTe H30MpaTebHOH ajcopOUuM HOHOB M ero crpoeHue. [loHsTHE O

MHLEIax.

SIBJIEHAE CMAYUBAHMA [TOBEPHOCTHBIE ITJIEHKHU

Pacrexanue JKMAKOCTH MM coOMpaHMe €& B Kalullo Ha [OBEPXHOCTU
TBEpABIX M OKWUAKUX Teld. CmadyuBaHWe W HECMauWBaHWE TBEPAOrO Tela
KHUAKOCTBIO.  TepMoaMHaMH4YecKMH  BBIBOJ ~ YCJIOBHsl — CaMOIIPOHM3BOJILHOIO
pacTeKkaHHsl JKUAKOCTH MM COOHpaHusi e€ B KaIulo.

BiusiHue 100aBOK MOBEPXHOCTHO-AKTUBHBIX BELECTB K JKUAKOH (aze u
NpeaBapUTeIbHON 00paboTKyi MOBEPXHOCTH TBEPAOro Tela Ha CMauWBaeMOCT.
[TpuMeHeHH e ABICHUS CMauyMBaHMS HIIM HECMaYHBaHHS B TEXHUKE.

MoHOMOJIEKYJISIpPHBIE  TUIGHKH HEepacTBOPHMBLIX BELIECTB Ha TIpaHHILE
pasjiesia JKUJIKOCTh-ra3s. MccieqoBaHue STHX [JIGHOK METOAOM IMOABHIKHOIO
Gapbepa. M3oTepmbl CKaTHs MJIEHOK. TOJKOBaHME MOBEPXHOCTHBIX IJIEHOK Kak
JIBYMEPHBIX (TTOBEPXHOCTHBIX) pacTBOpoB. [loBepXHocTHOe JaBieHHe Kak
JBYMEPHbBII aHANOr OCMOTHYECKOIo JaBieHHs. TepMOJAMHAMHYECKMH BBIBO
3aBUCUMOCTH

[TIOBEPXHOCTHOTO J@BJIEHUSI OT MOBEPXHOCTHOM KOHLEHTpaLMH BelllecTsa,
obpasyioliero IieHKy. [lpuMeHeHHe MeToma IOBEpXHOCTHBIX IIJIEHOK IS
H3yHeHHs!

CTPOEHHMS MOJIEKYJ BELIECTBA MIEHKH.

ToHkKMe IUIEHKH CMAa3bIBAIOLIMX MaTepHalloB Ha TpaHMlE JBYX TBEPABIX

Ten. MexaHu3M CMa3bIBAKOLIEro JeHCTBHUS MJIEHOK.
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HJIEKTPOKUHE TUYECKHE CBOMUCTBA JIMCITEPCHBIX CUCTEM

OOue  npejactaBieHHss 00  JIEKTPOKMHETHYECKUX SIBJICHHMSIX.
DnekTpodopes, JIeKTPOOCMOC, MOTeHLMal TeUeHHsl, MOTEHLHal CeAUMEHTALHH,
cnocoOb! ux HabmoaeHus. [IpakTuyeckoe HCNOIb30BAHUE ITHX SIBJICHUH.

Teopust 21eKTPOKMHETHYECKUX sIBACHMI. /IBOHHOI 21eKTpuyeckuit ciioit Ha
rpanuie pasgena (a3, NpUYMHBI €ro BO3HUKHOBeHHsl. CTpoeHHe ABOWHHOro
sneKTpuyeckoro  ciaost.  IloHATHE O TJIOCKOCTH — CKOJbXKEHHS U
JCKTPOKMHETHYECKOM MMOTeHIHale. Y paBHEeHHE /ISl CKOPOCTH OTHOCHTEJIHOIO
ABWKeHHs (a3 1Moj AeHCTBHEM MOCTOSIHHOIO dJleKTpuyeckoro noss. Pacuer no
3TOMY YPaBHEHMIO JJIEKTPOKMHETHYECKOro [10TEHIHala Ha OCHOBE OIBbITHBIX
JaHHBIX [10 JJIEKTpPO(opesy HIH 3JIEKTPOOCMOCY. BiusiHue npupoisl M
KOHIIEHTPALMK JJIEKTPOJIMTOB HA CKOPOCTb OTHOCHTENILHOIO ABHKEHHsS (a3 H

JICKTPOKHHETHHEC KUH NMOoTeHLUal.

YCTOUYMUBOCTD JIMCITEPCHBIX CUCTEM

Obue npeacrabiaeHus 00  yCTOWYMBOCTH  JIMCIIEPCHBIX  CHCTEM.
ArperaTuBHasT M  CeJMMEHTAaUMOHHas  ycroiuuBocTh.  Koarymsuums u
PEKPHUCTAIUIM3ALIMS YaCTHLL JIMCIIEPOHOi (asbl Kak MpPOsIBJIEHHE arperaTMBHOM
HEYCTOHYHMBOCTH JIMCMEpPCHBIX cHcTeM.  TepmoauHamuueckoe 0OOCHOBaHHE
arperaTHBHON HeyCTOHYHBOCTH.

Crabuan3upoBaHHble (3aTOPMOMKEHHbBIE) COCTOSIIINA JHCIIEPCHBIX CHCTEM.
CrabujiM3auus M0 OTHOLIGHUIO K KOATYJSLUMHU. AHAJIM3 SBICHUS KOAryJslHU C
MO3ULMHA Y PEeKTUBHBIX IBOHHBIX CTOJIKHOBEHHMH 4aCTHIL JIMCIIEPCHON (aBH,

KpuBble MoTeHIIMAIBHON SHEPrUl B3aUMOJEHCTBUS ABYX 4acTHL. [loHsaThe
0 [MoTeHlUHalbHOM Oapbepe, ObICTPOH s MejUleHHOH Koaryasiuud. PakTopsl,
onpe/esiole BeIHUHHY NOTEHIHAILHOro Oapbepa.

Koarymsiiust yacTHll JUCIepcHOR (asbl B THAPO30JSAX IMOJA JEHCTBHEM
snekTpoautoB. [lpaBuna koaryasiuuu  snextpoinutamu.  OcoOble  sBiIeHHS,
Haﬁmo,uaemme.npu KOAryJsiiii 3JeKTpOJUTaMHU: MNpHBbIKAHWE, HElpaBHiIbHbIE
psiibl, CHHEPrH3M, aHTaroHW3M, KOJUIOMJHAs  3alldTa  CEHCHOMIM3aLus.

COBpeMCHHble [pejcrapjieHys o MeEXaHM3Me  KoalryJ/JHpyroltero JICHCTBHUS



3J1eKTpOJAUTOB. Koaryisuus noa JeHCTBHEM TMepeMelIMBaHus, YIbTpa3ByKa,
HarpeBaHHsl, 3aMOpPaXUBaHMS U ApYrUx (pakTopos.

Kunernka xoaryssiuu. CKopocThb Koary/isiliuu, eé BbIpakeHHe yepes YMcjio
YpPeKTHBHBIX ABOMHLIX CTOJIKHOBEHWH 4acTHUll aucrepcHoi ¢aspl. Kuneruka
ObICTPOM  KOAryJsllMd  MOHOAMCHEPCHBIX cucTeM 10  CMOTYXOBCKOMY H
MMOJIM/IMCIIEPCHBIX cHCTeM 1o Miosutepy. OCHOBHbIE KHHETHYECKHE YpaBHEHHS, HX

a”alm3. KuHeTHkKa MeJUICHHOH Koary/IsiliHH.

CTPYKTYPHUPOBAHHLIE JIMCITEPCHBLIE CUCTEMBI

OOume mnpencTaBlIeHHs O CTPYKTYPHPOBaHHbIX cHcTemax. JlucnepcHble
CHCTEMBI CO CTPYKTYPHOH CeTKOH, 00pa30BaHHOMN 3jeMeHTaMHu JucrepcHoit dhasbl
(resu). KoaryisinMoHHbIe H KOHIEHCAHOHO-KPHCTAIIH3ALIMOHHBIE CTPYKTYPHI 110
PeOunyiepy. KOHUEHTpUPOBaHHbIE HMYJbCMM M [MEHbl Kak oOpallleHHble
CTPYKTYPHPOBaHHbIE CUCTEMBI, I'Ie CTPYKTYpHasi ceTka oOpa3oBaHa IMCIEpPCHOH
Cpesloi.

YropyromiacTu4eckue M peosIOrHYeCcKHe CBOKMCTBA CTPYKTYPHUPOBAHHBIX
CHCTEM, MX CBSI3b C OCOOEHHOCTSIMH CTpYKTYp. SIBieHne THKCOTpornuu. BiusiHue
7100aBOK MOBEPXHOCTHO-aKTHBHBIX BEIIECTB Ha IMPOYHOCTh CTPYKTYPHPOBAHHbIX
CUCTEM.

[IEPEYEHbB JIABOPATOPHbBIX PABOT

I. CeAMMEHTAlHOHHBIN aHAIH3 [TOPOLIKOB METOJOM HaKOTJIEHHUs OCajIKa.

2. [Tlonyyenue H  HedelOMETpHUECKOE  HCCIEAOBaHHE 30jeH ¢
HETIOIJIOMIAIOIIMMH YaCTULIAMU JIMcTiepcHOH (dasbl.

3. TlonydyeHne u  (QoTOoMeTpHYecKoe  HUCCIeJ0BaHMEe  30/IelH ¢
HEIOMIOIAIOIIMMH YaCTULIAMHM JIMCNepcHOH (asbl.

4. HccnenmoBaHue aacopOlMsi Ha rpaHdLEe pasjiejla  KHIAKOCTb-ras.
5. Hccnenosanue ajcopOUMH pacTBOPEHHOIO BEUIECTBA KUAKOW (aza Ha
rpaHulie ¢ ’I‘B;:p,!IbIM TEJIOM.

6. IlonyueHue 30J1e# U UX UCCIIC/IOBAHME MCTOIOM 3J1eKTpodopesa.

7. M3}"IQHH€ KOaryJisillii B rvipoO30JIsX 1101 JIeUCTBHEM JJICKTPOJIHTOB.
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5. OBPA3OBATEJIBHBIE TEXHOJIOI' M

W3noxxenue JIGKIIMOHHOIO Kypca OCYILIECTBISETCS B BH/I€ YCTHBIX JIEKLUH C
NPUMEHEHUEM DJIEKTPOHHBIX CPEACTB 00y4deHHSL.

B kayecTBe JAEMOHCTPALIMOHHOIO MaTepualla MCIOJB3YIOTCS PUCYHKH U
TabIUIBI O U3/IaraeMoOMy MaTepuaiy.

JInst jmydmiero yCBOEHHs TEOPEeTHYECKMX OCHOB B IIpolLiecce H3Y4YeHHS
OUCLUMIUTAHBI UCHOJB3YIOTCS J1abopaTopHbie padOThI, MO3BOJISIOLIHE HArJISIHO
TPEeJICTAaBUTh MHOTHE (PU3UKO-XHUMHUYECKHE ITPOLIECCHI.

WuTepakTUBHBIE METO/BI O0YYEHHUS.

[Ipu npoxok/1eHuu J1abopaTOPHOro MPAaKTHKyMa CTyAEHTaM Ipejuiaraercs
paborath B ManblX rpymnmnax: ydebHas rpynma pa3OuBaeTcsi Ha HECKOJBKO
HeOonmpux rpynn — mo 2-3 uenoeka. Kaxpas rpynma BBITONHSIET 3afaHue
(maGopaTopHble ONBITHI) U3 J1aOOPAaTOPHOro NpakTHKyma. IIpouecc BhIMOIHEHUS
OCYILECTB/ISIETCS Ha OCHOBE OOMeHa MHEHHil M BbIOOpa ONTUMAIBHOIO IIYTH
pellIeHus, T.e. UCTIONIb3yeTCs MeTOo ] pa3bopa KOHKPETHBIX CUTYallUH.

Ha ocHOBe mnoiaydeHHbIX [JaHHBIX IO BCEM OMNBITAM KaXIbIH CTYAEHT
3aIoJIHSeT CBOM JIabOpaTOpHBIA JKypHal, TJe 3amichiBaeT pe3yiIbTaThl OMBITOB,
HAOIO/IEeHNsl, COCTAaBISET YPAaBHEHMsSI peaKkIui XUMHUYECKHX IIPOLECCOB,
NPOM3BOAMT COOTBETCTBYIOIME MaTeMaTHYECKHE pacueTbl M pe3yIbTaThl
MpeAcTaBseT B BH/E TaOIUL WK rpapUIecKoi 3aBHCUMOCTH.

Ha cofecenoBanuu ¢  mperojaBaTelleM — CTYAEHT  IPeJCTaBiseT
oopMIIEHHBIH OTYET MO JaHHOW jabopaTOpHO# paboTe M OTBEYAET Ha BOIPOCHI
npernoaaBarelis, CBI3aHHbIE C METOAMKOM paboThl, pe3yabTaTaMu U BeiBoAaMu. [1o
psay padoT npesgycMaTpuBaeTCs IPUMEHEHHE TECTOBOI'O METO/IA «3allluThI».

I'pynnoBass paGora B  XHUMHYecKOW s1abopaTopuM  CTUMYJIHpYET
COrJIaCOBAHHOE B3aMMOJICHCTBHE MEXIY CTYJAE€HTaMM, OTHOLIEHHUS B3aUMHOM
OTBETCTBEHHOCTH M coTpyaHudecTBa. Ilpu (GopmupoBaHMM TpyNI yUUTHIBAETCS
IBa NpPU3HAKa: CTENEeHb XUMHYECKOH MOArOTOBJIIEHHOCTH CTYIEHTOB U XapakTep
MEXIMYHOCTHBIX OTHOLUEHUMN. B psje cily4aeB CTyJ€HTaM CaMHMM IIpe/iaraercs
pa3OUThCS Ha TPYIIIbl, COCTAB KOTOPHIX BIOCIEACTBUU MOXET KOPPEKTHUPOBATHCS
JUTSL TIOBBIIIIEHHUS KauecTBa paboThl.

B naGoparopHOM MpakTHKyMe IIpA BHIIOJIHEHHH OT/IEIBHBIX OIIBITOB
KCIIONIB3YETCS MEeTOJ MpoONeMHOro oOydeHus: CTYIEHT TNOoy4aeT 3aJaHue Ha
XMMUYEeCKHH  mIpolecc, MeTOAMKY KOTOpOro OH JOJ/DKeH  IoxodOparh
CaMOCTOSTEJIbHO, MCXOAs M3 HMEIOLIMXCsS peakTUBOB, OOCyIUTb ee C
mperoiaBaTesieM U 3aTeM MPUCTYIIUTH K €r0 BBIIOJIHEHHUIO.

JlaGopaTOpHBIN TNPAaKTHKYM BBINOJHSAETCS [0 y4eOHO-METOJAUYECKHUM
0COOUsM, pa3pabOTaHHBIM NMPHUMEHUTENIBHO A CTYJEHTOB COOTBETCTBYIOLIETO
HarnpaBneHns. IIONydeHHbIE OKCIEpUMEHTANbHBIE JAHHBIE  3alUCHIBAIOTCS
cTyieHTaMH B pabouyro Terpazab. Ilo wmroram kaxznoi naGopaTopHoi paboOThI
CTyZIeHT ohopMiIsieT NUCbMeHHbIH oTyeT. Hanuyne Takoro npakTuKyMa ro3Bosiser
CTYZEHTaM 3apaHee MOATOTOBHTECS K coOeceOBaHMIO MM TECTUPOBAHHIO MPU
3allUTe KOHKPETHOM 1abopaTopHOii paboTEI.
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6. OLIEHOYHBIE CPEJICTBA JJI51 TEKVIIIET'O KOHTPOJIS
VCITEBAEMOCTU, TIPOMEXYTOUHOU ATTECTALIMHA I1O UTOT'AM
OCBOEHUSI JIUCLIMTIIMHLI ¥ YUEBHO-METO/IMYECKOE
OBECTIEYEHUE CAMOCTOSITEJILHOM PABOTBI CTYIEHTOB

Bonpocsl peiitunr — koutpoJs, CPC u 3auera

JI1si TeKyIIero KOHTPOJIS yCIeBaeMOCTH CTYAEHTOB MCIIOJIB3YIOTCS PEHTHHT-
KOHTPOJb, @ TaKk »JKe IIPOBepOYHBIe PabOThl (TecThl) MAIsL  KOHTPOIS
caMoOCTOsTEIbHOM paboThl. IIpOMEKYyTOYHOM aTTECTAlMEN [0 MTOraM OCBOCHHSI
JTUCITUTIITUHBI SIBIISIETCS 3a4eT.

[Tpumeps! 3agaHui A7l IPOBENECHHS PEUTUHT-KOHTPOJIS:

PeiiTuur-kontpoJins Nel
BOIIPOC 1.2.1. Kakoe u3 noa0OdMCEHUll, XaApaKmepusyouux MONeKYIAPHO-
KuHemu4yeckue  Ceolcmea  OUCHepCHbIX  CUCmeM, He  COOmeemcmeyem
SKCNEPUMEHMANHLIM OQHHBIM !
OTBETBI:
1. CremeHb IWMCIIEPCHOCTH — O3TO BeIMYMHA, OOpaTHas IMHEHHOMY pasMepy
YJACTHUII JUCTIEPCHON (asbl.
2. Tlo cremeHM [UCIEPCHOCTH BCE CHCTEMBl KIIACCH(OUIUPYIOTCS Ha
rpyGoauciepCcHBIe, MUKPOTeTepOreHHbIe, HCTUHHO—KOJUIOUIHBIE, MOJIEKYIIIPHBIE
¥ MOHOJIUCTIEPCHBIE — HCTHHHBIE PaCTBOPEI.
3. K MomekynspHO—KHHETHYECKUM CBOMCTBAM JAMCIEPCHBIX CHCTEM OTHOCHTCS
GpoyHoBCKoe aBHKeHUe, AU(dy3Hs, 0CMOC ¥ CEIUMMEHTALIHUSL.
4. BpoyHOBCKOE IBHXKEHHE HMEET MOIEKYISPHO — KHHETHYECKYIO0 TPHPOAY H
BJISIETCS CJI€/ICTBUEM TEIUIOBOTO JIBHIKEHUS MOJIEKYJI.
5. SIBnenue muddy3ud CBOHCTBEHHO BCEM CHCTEMaM OT MOJEKYJSIPHBIX 10
rpy6omucnepcHsix. CKOpOCTh Tpoliecca 3aBHCHT OT BEITHYMHBI M (OPMbI YaCTHIL
aucrepcHoM (haser; mpollecc HIET TeM ObICTpee, 4YeM BhILIE TeMIlepaTypa H
KpyIHEe YaCTHLIBI.
6. ITockoJIbKy paBHOMEPHOE paclpesienieHue BelecTBa—G aspl 110 BceMy 00beMy
pacTBopa HauboIee BEpOsSITHO, poLecc Au(dy3un UIET ¢ yBeIUICHUEM SHTPOIIUH
U SIBJISIETCS. CAMOIIPON3BONIBHBIM.
7. Tlom KOHIEHTpanueil JUCIIEPCHOM CHUCTeMBI CIEeIyeT CYHTaTh YHCIIO
KUHeTHUECKHUX €JIMHHULl — KOJUIOMIHBIX YaCTHIl B €QUHUIE 00beMa CUCTEMEI, T.€.
YUCIIEHHYIO KOHIIEHTPAIIHIO YacTHIl AUCTIEPCHOH (a3bl.
8. Oco0eHHOCThP OCMOTMYECKOTO MHaBIEHHS KOJUIOMIHBIX PpAacTBOPOB IO
CPaBHEHHIO C HCTUHHBIMH PacTBOPAMH — €0 Majioe 3HaUeHHe 1 HEIIOCTOSHCTBO.
9. Manoe OCMOTHYECKOE [aBjieHue 000 KOJUIOMTHON CHCTEMBI OOBACHSETCS
TeM, 4To Guarogapsi OOJIBILION Macce YacTHI] JUCIEPCHON (Da3bl NMPU OXMHAKOBON
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BECOBOM KOHIIEHTPALMM YUCIICHHAs KOHLEHTPALKs KOJIJIOWIHOTO PacTBOpa BCerja
3HAUYUTENIBHO MEHBIIIE, YeM UCTUHHOTO.

BOIIPOC 1.2.2. [lpoananusupyiime  ymeepocOeHus,  Xapakmepusyoujue
bpoyHosckoe deudicenue. Kakoe uz Hux owubouno?

OTBETHBI:

1. XaoTuueckoe [JBUIXKEHUE YaCTHLBl JUCIEPCHOM (a3bl  OXBATHIBAET
ONpeNeNeHHbIi 00beM MpOCTPAaHCTBA, BO3pPaCTAOIIMKA BO BpeMeHH. B
TOPU30HTAJIBHOM IIIOCKOCTM OH COOTBETCTBYET BO3pacTarollel IUIOLIay,
MIPOITOPLIMOHAIIBHOM KBaApaTy CPeHero CIBUra.

2. Ina chepuydeckoil 4yacTULBl paauyca r 3HAUeHHE KBaApara CpeaHEero CABHUra
IPSMO TIPOTTOPIIMOHANEHO a0CONIIOTHOM TeMIlepaType U BpeMeHH HaOJIoJeHUs U
00paTHO IIPONOPLUOHAIBHO COMPOTHUBIIEHHIO CPEJIbI.

3. bpoyHOBCKOE IBH)XEHHE CBOMCTBEHHO JIIOOBIM YacTHIIAM KaK OpraHW4ecKoro,
TaK ¥ HEOPraHWYeCKOro MpoucxoxaeHus. OHO MpOSBISETCS TeM HHTEHCHBHEE,
yeM Oosblile TeMIepaTypa i MEHbILE BI3KOCTh CPE/Ibl.

4. Korma xomnouaHas 4dacTHI@a IOJHUMaeTcsi B OpOYHOBCKOM JIBH)KCHHH,
MOTeHIIHalIbHAsl JHEPTUs CHCTEMBI BO3pAacTaeT, W TEeIIoTa OKPYIKAIoUIed Cpejisl
mpeBpamaeTcss B MeXaHWYeCcKyro paboTy B OTCYTCTBUM HAYalbHON pPa3HOCTH
TeMIIeparyp.

5. BpoyHOBCKO€e BUKEHUE — peanbHBIN OIBIT, TOKA3BIBAIOIINI, HE3aBUCHMO OT
KakoH OBl TO HU OBUIO MOJEKYJISIPHOH TEOpHH, YTO BEYHBLIM ABUraTeslb BTOPOrO
poZa OCTOSIHHO “NeMCTBYET”, XOTS U He MOKET OBITh MPAKTUYECKH UCIIOIB30BAaH.
BOIIPOC 1.2.3. Paccuumatime omHouieHue 3HaueHull cpeoHe2o coguza 4acmuyy ¢
paduycamu r;=2-107 m u r;=8'10" m npu ux Gpoynosckom Osutcenul 3a pasHwie
Ompe3KU 8peMeHU.

OTBETHI:

1.6,25:10°°

2,2,5:10°

3.5,0:107

4.2,0-10

5.4,0:10°

BOIIPOC 1.2.4. Kakoe u3 ykasaHHviX A6NEHUl He XapaKmepHO 0N UCUHHO—
KONIOUOHBIX cucmem?

OTBETDI:

1. Komnnousnele pacTBOPHI CIIOCOOHBI pACCEUBATh CBET MIIHM ONAJEeCIUPOBATh, YTO
yKa3pIBaeT Ha UX HEOJHOPOIHOCTE.

2. KommoumHo — pucnepcHBle CUCTEMBI CIIOCOOHBI K JHain3y, T.e. OHH MOTYT
OBITh OYMIIEHBI OT PA3IMYHBIX IIPUMECEN KPUCTAIUNIMYECKUX BEIIECTB.

3. Yactuupl JucnepcHoil (aspl MOryT oOIafaTh 3JIEKTPUYECKHUM 3apsioM,
II03TOMY KOJUIOHHbIE PAaCTBOPLI 0OHAPYKUBAIOT SIBIICHHE 3JIEKTPOJIH3a.

4. Jlns KOJUNIOMIHBIX CHCTEM XapaKTepHa BecbMa MeJuleHHast Auddy3us.

5. BenuunHa OCMOTHYECKOro JaBleHHs [AJIsf KOJUIOMJHBIX PacTBOPOB
XapaKTepHU3yeTCsl MaJlbIM 3HAYEHUEM U HEIIOCTOSIHCTBOM.
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6. KomnougHble CHCTEMBI OTJIMYAKOTCA al"peraTHBHOﬁ HBYCTOﬁ‘IHBOCTBIO H
CIOCOOHBI KoaryJumpoBaTh 110 BJIUAHUEM BHEITHHX BO3/ICUCTBUH.

BOITPOC 1.3.1. H3yuume nonoocenus, xapaxmepuszyiowujue memoosl NOAYYEHUs.
OducnepcHoix cucmem. Kakoe uz Hux nedocmamouno o6ocroeanno?

OTBETBI:

1. KommonaHele CHCTEMBI, 3aHHMAIOIIUE IIPOMEKYTOUHOE IIOJI0KEHHE MEXKIY
rpyOONUCIIEPCHBIMH M MOJIEKYJISAPHBIMH, MOTYT OBITh MOJNy4YeHBl JIHOO
oOBEeIMHEHHEM MOJIeKyJl HJIM HMOHOB B arperatbl, JHOO B pe3yjbTaTe
JUCIIEeprupoBaHus OOJIBILUX YaCTHULL O TpeOyeMBIX pa3MepoB.

2. JIucrieprupoBaHue — 3TO U3MeJIbUeHHEe TBEPAbIX MIIH JKUIKUX Tell B HHEPTHOM,
He B3aUMOJEHCTBYIOLIEH ¢ U3MelIbYaeMbIM BEIIeCTBOM, CpeJIe.

3. B mnpoTHBONOJ0XHOCTE PACTBOPEHUIO AHUCIEPrUPOBAHUE MPOXOIMT, Kak
IIPaBUIIO, HE CAMOITPOU3BOJIBHO, @ C 3aTpaTol BHEIIHel paboTEI.

4. B oTieNbHBIX Clly4asX TBEpPAOE TEJIO WIH XUJIKOCTh MOT'YT CaMOIPOH3BOJIBHO
JIMCIIEprupoBaThCcsl B JKUAKOH cpene ¢ oOpa3oBaHWEM KOJUIOMIHOM WIIH
MHUKPOreTeporeHHOH JTNO(DHIEHON CUCTEMBI.

5. Tlpumep ¢u3uyeckoil KOHAEHCALUU — 0Opa3oBaHHe TyMaHa: NP NMOHWKEHUU
TeMIIepaTypsl BO3/yXa JaBJlIeHHEe BOJSHOIO Iapa CTAHOBUTCS BBIIIE PABHOBECHOIO
B ra3oBoii (haze BO3HUKaeT HOBas xuaKas (asa.

6. Merox xumuueckoi KOHAEHCALUU 3aKiIovaeTcss B o0pa3oBaHUU HOBOM (a3sl B
rOMOTEHHOH cpelie B pe3yIbTaTe H3MEHEHHUs COCTaBa Cpebl.

BOIIPOC 1.3.2. Haiimu omHouierue ckopocmell 0ceOaHus Kanenex 600AH020
MymMana, eciu ux paouxcyl pagHvl coomeemcmeenno: ri=10"m u r;=1I 0m
OTBETHI:

1.10°

2,10

3.107

4.10°

5.10°

BOITPOC 1.3.2. B xakom u3 npugedeHHvix Npumepos 6eujecmeo OuUcnepcHoll
hazel — meepooe meno, a eeuecmeo OUCNEPCUOHHON cpedbl — HCUOKOCHb!
OTBETHI:

1. ABIMBI, TBLIIH, CMOT

. MBUIbHBIE TIEHbI, SMYJIbCHH

. THAPO30J14, OpraHO30JIH

. YTOJlb, CHIIHKareJb

. CIIaBbl, CUTAJIBI

. HehThb, MOJIOKO

. MUHEpAJIBI: OMaJl, KeMYyT.

~N N B WD

BOIIPOC 1.3.4. Kakoe u3 ypasHenuil He crnedyem uUCHONb308amMb OJs
onpedenenus  MONEKYIAPHO-KUHEMUUECKUX  CBOUCME  KOJANOUOHO-OUCNEPCHbIX

cucmem? O1BETBI:
14



L. p=eRT

2. dm= —DAﬁdr
dx
3, R I8
3anrN ,
4. Ax? =2D7
p=_="T
6anrN ,
rI€ ¢ — MOJsUIbHas KOHLEHTpauus; p — OCMOTHYECKOe JaBieHwe; D -
k03¢ dupeHT AU dy3u.

BOIIPOC 1.3.5. Haiimu omuouteHue ocmomudeckux OaeneHuti s [OBYX
TUPO30Jie CEepHUCTOrO MBIIIbSIKA OJMHAKOBON KOHI[EHTPALWH, HO pPA3IUYHON
JIUCIIEPCHOCTH C paauycamu chepudecKuX MOHOYACTHUIl COOTBETCTBEHHO 1= 3-10°
SMu r3=6-10'9M.

OTBETEI:

1.3,8:10°

2.8107

3.0,7

4.5,0

5.11,0

PeliTHHIr-KOHTPOJIb Ne2
BOIIPOC 2.1.1. Osuaxkomvmecb ¢ NONONACEHUAMY, XAPAKMEPUIVIOUUMU
nogepxHocmmule AeneHus. Kakoe us Hux — Heyo00enemeopumenvHo?
OTBETHBI:
1. I[ToBepXHOCTHBEIMM Ha3bIBaETCSI TOHKHN TPEXMEPHBIN cliol, oOpa3syromuiics Ha
IIOBEPXHOCTH KOHTAKTUPYIOIHUX (ha3 ¥ UMEIOLIHH KOHEYHBIC pa3MepBl.
2. Ha rpanune pasgena KUAKOCTb — a3 pPaBHOJEUCTBYIOLIAS  CHII
MEXMOJIEKYJISIPHOI'O B3aMMO/IEHCTBHUS HalpaBjieHa HOPMaJbHO K ITOBEPXHOCTH B
CTOPOHY KHJIKOH (ha3bl.
3. Pabota, cosepinaemass B HM30TEPMHUYECKHX YCIOBHUSX B IIPOLECCE IEPEeBOJA
MOJIEKyJIbl M3 00BeMHON (a3l B IOBEPXHOCTHBIM CJIOH, paBHA YBEIUYEHHIO
CBOOOTHOM MTOBEPXHOCTHON dHEPIHsl.

4. TloBepXHOCTHasi SHEprus — 3TO0 paboTa paspslBa CBs3€dl NpU IpOOIECHUH
TBEPJBIX TeJl, CBSI3aHHAS C yBEIHUSHHUEM [I0BEPXHOCTH pasera.
5. BHyTpeHHee pnaBleHHE — 3TO CHJIA, C KOTOpPOl IIOBEPXHOCTHBIHA CIIOH

BO3/IeMCcTBYeT Ha 00beM (hassl.

BOITIPOC 2.1.2. Hsyuume onpeodenenus, xapakmepusyrowue  npupooy
nogepxnocmnoz2o Hamsaoicenus. Karxoe uz nHux mpebyem ymounenusn?

OTBETHI:
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1. PaGora oOpa3oBaHMsi €AMHHUIBI ITOBEPXHOCTH, COBeplIaeMasi IPOTHB CHII
BHYTPEHHETr0 JaBJICHUS, Ha3bIBAETCS IOBEPXHOCTHBIM HATS)KEHUEM.

2. BenuuuHa G — IOBEpXHOCTHOE HATsKEHHE — sBJIsieTcs KO3 QHIHEHTOM
NPONOPLHOHAIBHOCTH MeXAy paboToi, 3aTpaueHHON Ha HM3MEHEHHE ILIOMIAH
[IOBEPXHOCTH ¥ 3TUM H3MEHEHHEM ILIOLIA IH.

3. CornacHO 3KCIepUMEHTAIbHbIM JIaHHBIM MTOBEPXHOCTHOE HATSKEHHME JIMHEIHO
YMEHBIIAETCs ¢ POCTOM TeMIIEePaTyphbl BILUIOTH 10 KPUTHYECKOIA.

4. BenuuuHa © XapakTepH3yeT MEXMOJEKYISIpHOe CLEIUICHHE, MOISPHOCTh
)KUZKOCTH M CBSI3aHA C JUIIOJBHBIM MOMEHTOM, IOJIIPHU3YyEeMOCTBIO BELECTBA U
JUDJIEKTPUYECKON NTPOHHUIIAEMOCTHIO.

5. Bce yTBepKIeHHUS CIIpaBEIJIUBEI.

BOIIPOC 2.1.3. B kakom cayuae nepexod Kk credyloujemy @pazmeHmy 6v1600a
ypaereHue aocopbyuu I ubbea nedocmamoyuno 060cHOBAHO?

OTBET:

1. U3meHeHue ¢cBOOOIHON SHEPIUU MOBEPXHOCTHOTO CIIOS:

dF = odA+ Ado + ) p,dn, + Y ndu, (1)

2. Ilo anamoruwu ¢ ypaBHeHueM I ' 166ca-/lorema:

Ado + Zn,d,u, =0 (2)

3. OrpaHM4uBasiCh TOJBKO M30TEPMUYECKUMU IIPOLIECCAMH U pa3fesiuB obe 4acTu

ypasHeHus (2) Ha A,. oiy4uM, do =-Y I'dy,

4. JIna OunapHOM cucteMa (MHAeKC | — pacTBOpHUTENb, 2 — pPacTBOPEHHOE

BelEeCTBO do =-Idu, —1',du,

5. Tak Kak du = RTdIna, HOMycKas 3aMeHY aKTUBHOCTH Ha KOHLIEHTPALMIO IS
¢ do

pa3baBIeHHBIX PaCTBOPOB, MOIYYUM [ = ——— —
RT dc

BOIIPOC 2.14. /Jlna xaxux u3 npuseoeHHvlx e6ewjecme 6 cayvae 600HbIX
pacmeopos eenuuuna do/dc 6onvuie Hyna?

1. HeopraHH4ecKHe JeKTPOIUTHI

2. OpraHu4ecKue KUCIOThI

3. CIUPTEI

4. 6enku

5. cnoxHbIe DUPBEIL.

BOIIPOC  2.2.1. Ilpoananuzupyiime  ypasHeHus,  Xapakmepusyloujue
NOBEPXHOCMHOE HAamAdICEHUe u nogepxHocmuyio suepauro. Kakoe uz Hux
mpebyemcs OONOIHUMENbHO YMOYHUMb?

OTBETHI:
1. Aw=0cAA4

dG

2. =
dA I,P,n
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3. U= g_r(ﬁ]
dr ),

4, 4G = const
drT

dF
dA V.T.n

BOIIPOC  2.2.2. Hsyyume  nonooicenus, xapakmepusyiowue  npupooy
aocopbyuonnelx cun. Kaxoe uz Hux wne coomeemcmeyem coepemeHHbiM
npedcmagneHuam?

OTBETHI:

1. AZcopOLMOHHBIMM Ha3BIBAIOTCS CHUJIBI MEXMOJIEKYJISIPHOTO B3aHMOIEHCTBUS
M1y MOJIEKYJIaMU MJIM aTOMaMH, HaXOIALIMMHUCS B pa3HbIX (a3zax.

2. Kak cuibl ocoboro poja aacopOIHOHHEIE CHIIBI 00JIafal0T OPHEHTAIlMOHHBIM,
WHyKIMOHHBIM H IUCIIEPCHOHHBIM B3aUMOIEHCTBHEM.

3. Jlns moHMMaHHs TIPUPOABI aACOPOLIMOHHBIX CHUJI HEOOXOIUMO YYHUTEIBATh, YTO B
aKTe aZcopOLMH MOJeKyJa ajacopdara B3aHMOIEHCTBYET HE C OJHHM, a CO BCEMH
OmxalIIMMKM aToMaMu ancopOeHTa, T.e. ¢ 00bEMOM.

4. TonmmuuHa acOpOLMOHHBIX CITI0EB MOXKET JOCTUTaTh THICSY aHICTPEM, STOT (PaKT
yKa3pIBaeT Ha JajbHO/IeHcTBHE afCcOPOLIMOHHBIX CHIL.

5. Teopus MeXMOJEKYJSIPHBIX CHJ II0Ka3bIBae€T, YTO BCE TPH KOMIIOHEHTHI
SHEPru¥ MPUTSHKEHHs: OpPUEHTALMOHHAs, WHAYKLUHUOHHAsE M JUCIIEPCHOHHAs
COCTaBJIAIOLIME OOPaTHO MPONOPIHOHAIBHBI LIECTOH CTEMEHH PACCTOSIHHUS.
BOIIPOC 2.2.3. Kakas u3 npueedeHHblx 3a8UCUMOCINELl HA3bIBAEMCS U30MEPMOTL

3

aocopbyuu?
OTBETHI:
l.a=f(T)
2.a={(P)
3.P=T)
4.P = f(a)
5.T=1(P)

BOIIPOC 2.2.4. H3yuume kpuevie, npedcmasisiowjue 3a6uUcumocns Koau4ecmed
adcopbupyemozo eewjecmea (opourama) om oaenenus 6 2azoeoil gaze (abeyucca)
ona mesicghasHoll noeepxHocmu pazoena meepooe meno — eas. Kakas uz kpugvix
xapaxkmepra ons meopuu aocopbyuu bI3T?

OTBETHI:

! } 3
| | i

S
e s e

&
|

BOIIPOC 2.2.5. lIpoananuzupyiime ypasuenus, onucwvigarouwjue aocopbyuio Ha
meepooll u Jicuokoll nosepxmocmu pasoena ¢as. Kaxoe uz Hux saensemcs
IMAUPUYECKUM?
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OTBETHI:

1. a(l+kP)=a,, kP k — koHCcTaHTa
2. 1ga= 1gb+llgP b, n — KOHCTaHTBI
n
ke
3. =TI C — KOHLIEHTpalus
1+ ke
a. kP/P,
4. a= : P, — naBneHue HACHIIIEHHOTO apa
P P
l-— || 1+(k-1)—
P\ P\'
3. a= K, P K — xoncTanTa [ 'enpu

3. AncopOuus

PefiTHHI-KOHTPOJIb Ne3
BOIIPOC 3.1.1. Hszyuume nonoodiceHus, Xxapakmepusyiowjue aocopoyuio Ha
MmedicghazHoll nosepxHocmu meepooe meno — 2as. Kaxoe us nux ne coanacyemes ¢
UCXOOHBIMU NONONCEHUAMU Meopuu adcopbyuu Jlenamiopa?
OTBETHI:
1. Ancopbumsi MoOJeKyn afcopOTHMBa IPOMCXOJUT Ha AaKTUBHBIX IIEHTpaX,
HAXOMISIIUXCS HA TIOBEPXHOCTH TBEPAOT0 afcopOeHTa.
2. AjicopbupoBaHHbIE MOJIEKYJIbl YACPKUBAIOTCS aKTUBHBEIMU LIEHTPAMH TOJIBKO B
TeueHHe OIpeIeJICHHOTO BPEMEHH, KOTOPOE HE 3aBUCHUT OT TEMIIEPATYPHIL.
3. IToBepxHOCTHasI KOHIIEHTpalus acopOTHBA NMPONOPLIMOHANIbHA JIaBIIEHHIO rasa
M KOHLIEHTPALUX CBOOOIHBIX aKTHBHBIX LIEHTPOB.
4. BenencTBUE MaJIoro paguyca AeHCTBUs alcOPOLMOHHBIX CHII U UX CITOCOOHOCTH
K HACBIIIEHHUIO [TOBEPXHOCTH aIcOpOeHTa MOXKET OBbITh 3alojHeHa TOJBKO OIHHMM
MOHOMOJIEKYJIIPHBIM CIIOEM afcOpOTHBA.
5. AncopbrpoBaHHbIe Ha COCEIHHX aKTUBHBIX LIEHTPax MOJEKYJbl aacopOTHBa He
B3aUMOICHCTBYIOT MEXIy COOOM.
6. AzncopOLus MPeacTaBIsSeTCs KaK KBa3UXUMHUECKasl PEaKIUsd MEXy MOJIEKYIIOMH
ra3a ¥ akTHBHBIM IIEHTPOM, B pe3yJibTaTe KOTOpoil o6pa3yeTcs afacopOHpOBaHHBIH
KOMILIEKC.
BOIIPC 3.1.2. Kaxyio u3 NpuseoeHHvblx 6eluyuH onpeoensem YacmHas
NpoU3600HAsL OM MEPMOOUHAMUHECKO20 NOMEHYUANA NO NAOWAOU?

dG
d/‘[ T.Pe

OTBETHI:

1. XUMHUYECKUH ITOTEHIHAI

2. BHYTPEHHSS JHEPIUs

3. IOBEPXHOCTHOE HATIKEHHE
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4, NOBepXHOCTHAsi aKTUBHOCTh

5. cBoOO1HASI SHEPTHSI.

BOIIPOC 3.1.3. [Ipoananusupyiime cnedyroujue ucxoOHble NONIOICEHUL Meopuu
monexynapHoil  adcopbyuu Ilonanu. Kaxoe u3 Hux He coomeemcmeyem
COBPEMEHHBIM MeOPemu4ecKUM U IKCHePUMEHMANbHBIM OaHHbIM?

OTBETHDI:

1. AncopOuus o0yciioBIMBaeTCs TOJBKO (U3HYECKUMHU BaH-Iep-BaaabCOBBIMH
cuiaamy. Ha moBepxXHOCTH a/icopOeHTa HeT aKTUBHBIX LIEHTPOB.

2. AncopOUUOHHBIE CHUIIBI AEHCTBYIOT Ha PacCTOSHUS, IIPEBBINIAIONINE pa3sMEphl
OTHENBHEBIX MOJIEKY agcopoTuBa. OOpa3yeTcs afCcOpOIIMOHHBIN 00BEM.

3. Kaxngas ToYyka BHYTPH aICOpOIMOHHOIO 00beMa XapaKTepH3yeTcCs
OmpeeIeHHbIM 3Ha4eHUEM aJICOPOIIMOHHOrO IIOTeHIKaIa.

4, AncopOIMOHHBIA MOTEHLHMAT MpeacTaBiseT coboil H3oTepMHYecKylo paboTy
ckaTus rasa (mapa) mnpu TepeBome ero u3 oOveMHOH (asel B oOnacThk
IIOBEPXHOCTHOTI'O CJIOS C AaBJIEHHEM, OTJIMYHBIM OT pABHOBECHOTO.

5. JleiicTBHE aICOPOIIMOHHBIX CUJI 10 MOPE YAAIEHHS OT MEX(a3HOH IIOBEPXHOCTH
YMEHBIIIAeTCS. U Ha HEKOTOPOM PacCTOSHUM PABHO HYIIIO.

6. 3aBHCHMOCTH aICOPOIIMOHHOrO TIOTEHIIHANa OT aICOPOIIMOHHOI0 00beMa HOCHT
Ha3BaHHE XapaKTEePUCTUYECKON KPHBOMH.

BOIIPOC 3.1.4. Kakoti u3 nepeducieHHblX 5KCHNEPUMEHMANbHbIX Memooos He
nosgeonsem onpeoensime NOBEPXHOCMHOE HaMAdCeHUe?

OTBETHI:

1. MeTton MakcUMaJIbHOTO AaBJIeHUs ITy3bIpbKa (MeTo Pebuniepa)

2. MeTo nepeMelieHus iapyuka B JUCIIEPCUOHHOM cpefie

3. CralarMOMeTpHYECKHUI METO/ OTphIBa KaIlIK )KHIKOCTH

4, TeH3UMETPUUYECKUI METOI OTPhIBA KOJIbIIA

5. MeToa KanwUIApHOrO MOAHATHS XKHUIKOCTH.

BOIIPOC 3.1.5. Hsyuume nonodiceHus, Xapakmepusyroujue aocopbyuio Ha
Medicghaznoll nosepxnocmu meepdoe meno — 2a3 (nap). Kaxoe u3z Hux
CYWECMBEHHO OMNULACMCS. OM OCHOBHBIX NOJIOHCEHULl MEOPUU NONUMONEKYIAPHOU
aocopbyuu napos bpynayspa — Immemma — Tennepa?

OTBETBI:

1. Ha moBepxHOCTH TBEpPAOro aJcOpOeHTa HMEIOTCA HEPaBHOLEHHBI B
SHEPreTHUECKOM OTHOLICHUS aKTUBHBIE IIEHTPHI.

2. Ancopbuus MHOTOCHoWHA. Kaxknas MojeKyia IepBOro Cjos CIYy)KUT LEHTPOM
JUISL afCOPOLIMK BTOPOTO U MOCIIEIYIOIUX CIIOEB.

3. Ilepseiii cioii amcopOTHBa oOpasyeTcs B pe3yibTare AedcTBHsS Bao-mep-
BAaJILCOBBIX CHII, TTOCJIEIYIOIME — B PE3YJIbTaTe KOMIIEHCALIUH.

4. AncopbupoBanHast (haza mpeacTaBIseTcsi Kak COBOKYIHOCTE acOPOMpPOBaHHBIX
KOMIUIEKCOB — MOJIEKYJISIDHBIX ~ LIETIOYeK, KOTOpBIE OJHEPreTUYEeCKH He
B3aMMOJEUCTBYIOT APYT C JAPYTOM.

5. TemnoTsl aacopOLMK €HHHUYHOIO U JBOIHOIO KOMIUIEKCOB IPUOIU3UTENHHO
OJMHAKOBEI ¥ PaBHEI TEINIOTe 00bEMHON KOHIEHCALIUH.

6. Apcopbuuio MOJIEKyJ Ilapa MOXHO  paccMaTpuBaTb KaK  CepHIo
KBa3UXMMUYECKUX peakiuii 00pa3oBaHus afCOPOLMOHHBIX KOMIIEKCOB.
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7. Ilpu 3HaueHUsIX NaBiIeHus B ra3oBoi (ase, Jajekux OT JaBJIeHHs HACKHIILIEHHOTO
napa, oopasyercs MOHOMOJIEKYJIAPHBIN CIIOA.

8. Ilpu yBemuueHHM JaBIeHUS B ra3oBoi (asze 4YUCIO CBOOOIHBIX AKTHUBHBIX
LEHTPOB COKpAIAeTCsl, a YACIO KPAaTHBIX KOMIIJIEKCOB pPacTeT.

9. OOpvemHass KOHIEHCALMs Iapa IPOUCXOAUT IPH JAOCTHKEHHM JIaBJIICHHUH,
PaBHBIX JaBJICHUIO HACHIIIEHHOIO Mapa Mpy JAaHHOH TeMIepaTtype

10. [Ilpepnmomaraercsi, 4YTO IJIOWIAAb, NPUXOAAIIASCS Ha OAHY MOJIEKYILY
ancopOTHBa B IIOBEPXHOCTHOM CJIO€, - IIOCTOSIHHAs BelIWYHMHA. OTO JaeT
BO3MOXKHOCTb BBIYMCIIATH BEJIUYMHY Y/IE/IbHON IOBEPXHOCTH afcopOeHTa.

[Ipumepsl TECTOBBIX 3alaHHH JUISl KOHTPOJISI CAMOCTOSTENIbHON paboThI
BOIIPOC 4.1.1. Ilpoananuzupyiime  HudicenpuseoeHHvie  NONONCEHUA,
xapakmepusyiowjue mexaHusm o06pazoeanus 0BOUHO20 NEKMPULECKO20 COS,
Haiioume nonooicerue, aersoujeecs 1ubo neeepHuiM, 1ubo cnopHvim!

OTBETHI:

1. DnexkTpuueckue SBICHHS Ha MeX(a3HBIX IMOBEPXHOCTAX — CIEICTBHE
H30BITOYHOH  IIOBEPXHOCTHOM JHEpruM —  pe3yjbTaT  B3aUMOJEHCTBHSA
conpukacaromumxcs a3z Mexmay co0oi.

2. Cnenudmuueckass agcopOuuss HOHOB — TIepexoj M3 IKUAKOM (da3bl B
MOBEPXHOCTHBI  CIOM  uacTUll JucrepcHod  (asel —  COnpoOBOXKAAETCS
niepepacrpeielieHeM 3apsioB B 00JIaCTH ITOBEPXHOCTHOT'O CJIOS.

3. Eciu mexdasHas NOBEepXHOCTh 00Opa3oBaHa BELIECTBAMM, HE CIIOCOOHBIMH
0oOMeHMBAThCS 3apsaMH, TO ABOWHOMN 3JIEKTPUYECKHH ClIoi MoxkeT o0pa3oBaThCs
B pe3yJibTaTe OPHEHTHPOBAHUS TTONISPHBIX MOJIEKYI.

4. Ilepexon HOHOB MJIK AJIEKTPOHOB U3 OJHOM (as3sl B IPYryro Ha IpaHulie pa3jena
Ha3bIBACTCS [IOBEPXHOCTHOM AUCCOLIMALIUEHN.

5. ApncopOuus HOHOTEHHOrO ITOBEPXHOCTHO—AKTHBHOTO BeILeCTBA MOMKET
MPOUCXOIUTH Ha IPaHUIIE JBYX HECMEILIHBAIOLIUXCS )KHAKOCTEH, HallpuMep, BOJIbI
u Gensona. [MonsipHas rpymnma MoJieKyJibl TOBEPXHOCTHO — AKTHBHOI'O BEILECTBA,
oOpamieHHass K Bozge, OyZeT AMCCOLMHMPOBAaTh; B pe3yibTare AUCCOLHALIUU
Mexda3Has IIOBEpXHOCTh MpUoOpeTaeT 3apsizl.

6. Eciin B cucremy MeTaiii — Bojia A00aBUTH XJOPUCTHIM HATpUM, TO 3a CHET
u30upaTenbHOM ancopOIMH aHMOHOB XJIOpa Ha MeTajule IMOSIBUTCS W30BITOYHBIN
OTpHMIIATEIBHBINA 3apsijl, B Onu3nexalieM cioe pacTBopa OyaeT H30BITOYHBIH
TIOJIOKUTENIBHBIIH 3apsijl U3 HOHOB HATPHUS.

7. Ilpu KOHTaKTe MeTallla ¢ ra30BOi (ha30if MPOMCXOJUT MEePEXO/ IEKTPOHOB OT
MeTaJlia k ra3zy. MexdasHasi TOBEpXHOCTb 3apsKaeTCsl.

BOIIPOC 4.1.2. Hzyuume nonooicenus, Xxapakmepusyowjue MexaHusm
obpaszosanus 080UHO20 CNOA UOHOE HA Npumepe obpazosanus 3014 cyivghama
bapus. Kakoe uz nux mpebyem ymounerua?

OTBETHI:

1. Ilpu ciamBaHMM BOJHBIX pacTBOPOB Xjopuzaa Oapus U cyibdara HaTpUA
oOpazyetcs 3011b cynbdara Oapusi.



2. B 3aBHCHUMOCTH OT YCJIOBHH (KOHLIEHTpalusi KOMIIOHEHTOB, TEMIIepaTyphl H
Apyrux) obpasyrorcss Mukpokpuctamiuku BaSO, Oonpimelt wiM  MeHblieH
IOUCIIEPCHOCTH.

3. Eciu HCXOIHBIE KOMITOHEHTBHI B3SITBl HE B CTPOr0 CTEXHOMETPHYECKHUX
COOTHOIIEHHSX, TO HOHBI Oapusi WIM CyIb(QaT-HOHBI MOIYT OKa3aTbCi B
3HAYUTEIBHOM U30BITKE.

4. I1pu u30BITKE, HAIpUMep UOHOB Oapusi, OHU HAYHYT NEPEXOIUTh U3 PacTBOpa B
TBEpAYI0 a3y U 3aHUMaTb BAKAHTHbIE MECTa, JOCTPaMBasi KPHCTAIUYECKYIO
pEeLIETKY.

5. Ilpu stom TBepaas (a3a mpuoOpeTaeT MOIOXKUTENbHBIA 3apsjl, KUAKAsT —
otpunarensHblii. M36biTouHble  Cyinb(aT-HOHBI  BCJIEJACTBHE KYJOHOBCKOIO
B3aUMOJIEHCTBHUS MOATAHYTCS U3 pacTBopa K aJAcopOMpOBaHHBIM Ha MOBEPXHOCTH
HOHaM Oapus — oOpa3yeTcs IBOMHOMN €10l HOHOB.

6. Monsl Gapusi, BbI3bIBAIOIIME B JAHHOM Cllydae BO3HMKHOBEHHE MeX(a3HOro
[IOTEHIIHAJIa, Ha3bIBAIOTCS TTOTEHLIMAIONPE eI IOLIMMH.

7. Cynbdar-uoHbl, KOHLEHTPUPYIOIIHMECS B pacTBOpPE OKOJIO 3apsiKeHHOH
IIOBEPXHOCTH KPUCTAIIOB CyIb(aTa Oapusi Ha3bIBatOTCS IIPOTHBOMOHAMM.
BOIIPOC 4.1.3. H3yuume  nonoswceHus, obocHosbigaowjue 81600
MEPMOOUHAMUYECKO20 COOMHOUIEHUSL MEHCOY SNEKMPUYECKUM NOMEHYUAnom u
NOBepPXHOCMHBLIM HamsdiceHuem (ypasnenus Jlunnmana). Yrasicume nemounoe.
OTBETBI:

1. I3meHeHue sHepruu ['u66ca noBepXHOCTHOTO ClI0s

dG = -SdT +VdP + odA + pdg (1)

rjie (¢ — 3JIeKTPUYECKHH MOTEeHIHal,  — 3apsiJ IOBEPXHOCTH.
2. U3MeHeHHne oBepXHOCTHOHU 3Hepruu npu T=const u P=const

dG = odA + pdq (2)
- IMonueiit auddepenman

dG = odA+ Ado + pdq + qd @ 3)

do
4. BelyuTasi TpeThe YpaBHEHUE U3 BTOPOTO, MOIyIaeM prciarian
4

e A — 3apsifl eUHULIBI TTOBEPXHOCTH.
5. CornacHo ypaBHeHHIO Jlunnmana npu go6oM MexaHH3Me 00pa3oBaHUS
JBOMHOIrO CJIOS yBeJIMYeHHe T[IOTEeHLHana Bcerja IPHBOAUT K YBEJIHYEHHIO
[IOBEPXHOCTHOI'O HATSIKEHHS.

6. U3 conoctaBnenus ypaBHenuit Jlunnmana u I'n66ca cnenyer g, = Fzl™ ,

rae I' — u30bITouHAsA KOHIEHTPAIMI HOHOB B [IOBEPXHOCTHOM CJIOE.
BOITPOC 4.1.4. H3yuume cxembl cmpoeHus Muyent Oni Kako2o Caydasn
opmuposanue KONIOUOHBIX HACMUY NPOUCXOOUM NYMEeM NOEEPXHOCMHOL

ouccoyuayuu?
OTBETHI:

1. {[m(ZnS)nZn* |(n-x)SO;" }xSOf"
2. {[m(Si0,)nSiO; 12(n—x)H ' }2xH "
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3. {[m(BaSO,)nSO; 12(n—x)Na*"}2xNa*
4. {[m(Agl)nAg™ |(n—x)NO; }xNO;
5. {{m(H,SnO,)nSnO* 12(n—x)CI"}2xCI"

6. \m[Zn(OH ), 1nZn* - 2(n—x)CI"}2xCl"

BOIIPOC 4.1.5. Karxoe u3 onpedeneHuli, Xapaxmepuzyioujux
SNIEKMPOKUHEMUYCCKUE ABNEHUS, MOICHO CHUMANMb NPOMUBOPEYUUBHIM ?

OTBETHI:

1. sIBnenne nepeHoca XKUAKOCTHU IOJ AEHCTBHEM BHEIIHETO JIEKTPHYECKOTO IO,
HabmoaeMoe B KalWUIIPHO—IIOPUCTBIX TeNax, a TakkKe B OJUHOYHBIX
KaIUJUIsIpax, Ha3bIBaeTCs AIEKTPOOCMOCOM.

2. Ilepemerenre yacTuLl AUCIIEPCHOM (Da3bl B 3MEKTPUYECKOM I10JI€ OTHOCUTEIHHO
JUCIIEPCUOHHON Cpe/ibl Ha3bIBAETCS JIEKTPO(DHOpe3oM.

3. Bo3HuKHOBeHME Pa3sHOCTH MOTEHLHATOB MEXIY IBYMS CTOPOHAMH IMOPUCTON
muapparMpl IpUM  [POIMyCKaHUHM 4depe3 Hee BOABI JHOO MeXIy KOHIAMU
OIMHOYHOIO Kamujulgpa IIPH NPOTEKaHUU Yepe3 HEero BOABl HAa3bIBAETCS
MOTEHIIUAJIOM TEUEHHUSI.

4. IlosBienwe  pasHOCTH IOTEHLHAIOB  MEXIYy JBYMs  3IEKTPOJAMH,
pacIoI0KEeHHBIMU Ha Pa3HOM BEICOTE COCYJla, B KOTOPOM OceaeT (IepeMeniaeTcs)
CYCIIEH3Ms MEJIKOMCIIEPCHOIO KBaplLa, Ha3bIBaCTCs IMOTEHLUAIOM OCEIaHUS HIIH
[IOTEHLIMAJIOM CeIUMEHTAllUH.

5. DNeKTpOKMHETHYECKHE SBICHHS TPOSBIAIOTCS TeM ciabee, 4eM Melbye
YaCTHILIBl JTUCIIEPCHOM (a3bl, MU HCUE3al0T COBCEM IIPH IEPEBOJE TUCIEPCHOM
CUCTEMBI B MOJIEKYJISIPHBINA PacTBOP.

6. IlpuunHa 3JIEKTPOKUHETHYECKHUX SIBICHHHM 3aKIIOYAeTCs B CYIIECTBOBAHHUH
TIPOTHUBOIIOJIOJKHBIX 3apsII0B TBEPAOH U )KUIKOH (ha3 CUCTEMBL.

7. Pa3sHOMMEHHOCTH 3apsnoB (a3 IPUBOIUT B CIydae HEITOJBIDKHOIO TTOPHCTOIO
Tella B JIEKTPUYECKOM I10JIe K MepeMelleHHIO TTOABIKHEIX IIPOTHBOHOHOB BMeECTE
C )KUAKOU (a3oi.

8. CymHOCTh 3JE€KTPOKMHETUYECKUX SIBJICHUH 3aKIIOYaeTCs B IIepeiBHIKEHHUH
YacTHUI] JUCIepCHON (a3bl U AUCTIEPCHOHHOW Cpeabl IIPH NPHIIOKEHHH K CHCTEME
Pa3sHOCTHU NOTEHILIUATIOB UM, HA000POT, B BOSHUKHOBEHHUIO PA3HOCTH ITOTEHIIUAJIOB
IIpU OTHOCUTEIBHOM IIepeMEIIeHIH (a3bl U CPebl.

BOITPOC 4.2.1. [Ipoananusupyiime  paccyscoeHus 0 npupooe
NeKMPOKUHEMUYECKO20 NOMEHYUANA U YKAdCUMe ouubounoe?

OTBETHI:

1. DIeKTpOKMHETHUeCKHH IIOTeHLHal -— 3TO OJIEKTPHUECKUN IIOTEeHIHAl,
OTCYMTBIBAEMBIM OT IPAHUIIBI CKOJIBXEHUS 10 YPOBHS B XKUIAKOH (aze, 10CcTaTOYHO
yJaJIEHHOTO OT MEX(Pa3HOH IPaHHUIIbl paz/iena.

2. I'paHuIa CKOJIBXEHUS YCTaHABIUBACTCS MPU OTHOCHTEIBHOM IIepeMelleHUN
(a3, HarpUMep IIPU TEYEHUH JKUAKOCTH BJIOJIb TBEPIOM MOBEPXHOCTH.

3. HeBO3MOKHO yKa3aTh TOYHOE ITOJIOKEHHE MPAHHIIBI CKOIBXKEHMUS.
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4. C 10cTaTOYHON YBEPEHHOCTHIO MOJKHO MPEANOI0KHUTh, YTO MePBbIN CIIOM HOHOB
H TIEPBBIA CJI0H MOJIEKYJ BOJBI, CMaYMBAIOIIUX TBEPAYIO a3y He MepeMeIaroTcs
OTHOCHUTEJILHO TBEPZOi (ha3bl MpH TEUEHHUH KUIKOCTH.

5.  DNeKTpOKMHETHYeCKHi IOTeHLMan BO3HUKAET TMPH  OTHOCHTEIHHOM
nepeMelleHus (a3 1mojl AeHCTBUEM MIPUIOKEHHOTO JIEKTPHYECKOr0 MOJIs.
BOITIPOC 4.2.2. Paccmompume nONONCEHUS, ONUCHIBAIOWUE  MEXAHUIM
obpaszoseanusi  0B0UHO2O  INeKmMpuyecko2o cioia uovos. Kaxoe u3z Hux
npomueopeyUn 3KCNEPUMEHMATbHBIM OAHHbIM?

OTBETHI:

1. Ha rpanume Boja — TBepiblii Hoaua cepebpa B BOAY OYyIOyT IepeXOIUTh
NPEeUMYIIECTBEHHO HOHBI cepebpa, Tak Kak OHHU OoJiee rHipaTHPOBAHBEI.

2. TloBepxHOCTh Hoauaa cepedpa OyeT UMeTh HEKOTOPHBIM H30BITOK HOHOB Hoxa,
KOTOpPBIH CO CTOPOHBI BOABI OyIeT HelTpanu3oBaH M30BITKOM HOHOB cepebpa B
IpUJIerarolleM ciioe.

3. DroT mpouecc NpUBeIeT K BOSHUKHOBEHHIO MeX(a3HOro cKayka IOTEHIIHANIOB,
MPENATCTBYIOILEro AajIbHeHIlIeMy epexo1y HOHOB.

4. JlBoiiHOH cnoii MOHOB 00pa3yeTcs HEe CaMOIPOM3BOJIEHO, @ B pe3yJbTare
YMEHBILIEHHS] S3HEPTUH MTOBEPXHOCTHOTO CJIOS.

5. B pesyneraTe mnporecca Iepexola HOHOB YCTAHABIIUBAETCS pPaBHOBECHE,
KOTOPOMY COOTBETCTBYET OIpe/eIeHHOE 3Ha4eHHe CKauKa MTOTeHIHaJIOB.

BOIIPOC 4.2.3. Kakoe uz saenenuil Habnooaemces, ecau JeuoKocms noo n1uaHuem
pasHocmu  NOMEHYUAano8 nepemeujaemcs uepe3 NOPUCIVIO HENOOBUNCHYIO
MeMOpaHy Kk OOHOMY U3 2N1eKMpo0oos?

. DnekTponu3

. anexTpodopes

. JIIEKTPOOCMOC

.o dexr KBunke

. 3¢ dext JlopHa

. JJIEKTPOJIHAIIH3.

SN W —

BOITPOC 4.2.4. Kakass ¥3 yKasaHHBIX JMHHH - Oojlee BeposTHas TIpaHULA
CKOJILXKEHHS IIPHU TepeMelleHHH MULIEJUIBI B 3JIeKTPUYECKOM Hoe?

OTBETHI:

(m[Fe(OH),] | n-Fe> | 3(n—-x) | ClI™}! 3x-ClI”

BOIIPOC 4.2.5. JIns xakoro ciay4as (QOpMUpPOBAaHME KOJUIOMIHBIX YacCTHI
MPOUCXOIUT IyTeM TTOBEPXHOCTHOH HOHM3AIHH?

OTBETHI:
1. {[m(Au)-nAuO; |(n—x)K " }xK*



A[m(HgS)-nHS |(n—x)H }xH"
A[m(SiO,) - nSiOf"" 12(n—x)H " }2xH"
A[m(ZnS) - nZn**(n—x)SO; }xSO;”
{m[Fe(OH),]-nFeO™ - (n—x)CI }xCI"
{[m(Agl)-nAg")(n~x)NO; }xNO;

N b ks W

BOIIPOC 4.3.1. [Ipoananusupyiime nonodicerus Xxapaxmepusyloujue cmpoeHue
0801IHO20 nekmpuyeckozo crosa. Kakoe uz Hux He coenacyemcs ¢ co8pemeHHbIMU
meopemuyeckuMu U IKCNEPUMEHMANbHLIMU OAHHBIMU?

OTBETHI:

1. JIBOMHON 3JIEKTPUUYECKUIN CIIOH COCTOMT U3 MOHOB OJHO 3HaKa, OTHOCUTEIIBHO
IPOYHO CBS3aHHBIX C JHUCHEepPCHON (a3olf, U OSKBHBAJIEHTHOIO KOJINYECTBA
IPOTHBOIIOJIIOKHO 3apsSKEHHBIX KOHOB, HAXOAALIMXCS B AMCIEPCHOHHOH cpene
BOJIM3H MeX(a3HOU ITOBEPXHOCTH.

2. 3apsa Ha MOBEPXHOCTH TBEPAOH JUCIEPCHOH ¢a3bl B MepBOM NMpHOIHKEHHH
paccMaTpHUBaeTCsl Kak IOBEPXHOCTHBIN 3apsil.

3. JIBoiiHOM 3JeKTpUYeckuid cioii oOpasyercss B pesysibTrare H30UpaTe/IbHON
acopOLMU OJHOTO U3 HOHOB, IPUCYTCTBYIOIUX B IUCIIEPCHOHHOM Cpejie.

4. JIBoifHO# 3NeKTpUYeCKHil cioil Ha MeX(pa3HOW IpaHMlle TBEpPJOE TeJI0 —
)KHJKOCTh MPEICTABIsAeTCS Kak IUIOCKHH KOHJAeHcaTop, o/Ha 00K/iajJKka KOTOpOro
CBsi3aHA C IMOBEPXHOCTHIO TBEPAOro Teja, a Apyras, Hecyllas NpOTHBOIOIOXKHBIH
3apsiJl, HAXOJUTCS B )KUIKOCTH BOJIN3U IOBEPXHOCTH.

5. BenenctBre TEmIOBOTrO ABMIKEHMS MOHOB IIPOTHUBOMOHBI PAacCesiHbl B JKMJIKOH
(a3e He HEKOTOPOM PACCTOSHUH.

BOIIPOC 4.3.2. Ilpu xaxux 3naueHuax 31eKMpPOKUHEMUYECKO20 NOMEHYuana 6
MUNNUBONLMAX OUCNEPCHAS CUCTNEMA MOJCEM CYUMAMbCA YCMOU4UBOU?
OTBETBI:

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

BOITPOC 4.3.3. Kaxoe u3z ypaeHenuii coomeemcmeyem meopuu CmpoeHus.
0B01IHO20 INEKMPUUECKO20 o5, npeodnodicenHoll LlImeprnom?

1. cr=igo
4né
Fzo
2.¢c, = -
—eoen{ )

3. éE=4nnQg /&l
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D_+zFp

4, - T s L

[ caexp[ — ]
5. &=4mU /el

BOITPOC 4.3.4. Hzyyume onpede.fzeuué, xapakmepusyroujue CmpyKmypy Muyeniivl
{m[Fe(OH),]-nFe’ -3(n—x)CI"}3xCI”

Kakoe u3z nux nemouno?

OTBETHI:

1. m — 4yKCI0 HEHTPAIBHBIX MONIEKY1, 00Pa3yIOLIUX arperaThl

2. N —YUCJIO MOTEHIHa100pasyolX HOHOB

3. 3(n-X) — 4KCJIO IPOTUBOMOHOB, HAXOAAIINXCS BOJIMU3H IIOBEPXHOCTH

4. X — 4YHCIIO TPOTHBOMHOB, DACCESHHBIX B XHAKOH (ase Ha HEKOTOPOM
PacCTOSIHUM OT TPAHHUIIBI pasJiena

5. (n-X)+X — 4YUCIIO MOHOB, HAXOAAUIUXCS B TUDHY3HOHHOM CIIOE.

BOIIPOC 5.1.1. Cpeou ymeepowcoenull, XapaKmepusyiouux YCmouduocmn
OUCnepcHuIx cucmem, Hauoume HemoyHoe.

OTBETHI:

1. YcroiuuBOCTE JUCIEPCHBIX CUCTEM XapaKTepU3yeTCs HEU3MEHHOCTBIO BO
BPEMEHH PasMEPOB YaCTHI] AUCIIEPCHOM (a3bl U COXpPaHEHHEM MX PaBHOMEPHOTO
pacrpeielIeHus B JUCTIEPCUOHHOM cpejie.

2. Bce nucrniepcHble CUCTEMBI TEPMOIUHAMUYECKH HE YCTONYMBEI.

3. Kunernueckolf Ha3bIBae€TCs YCTOMYMUBOCTH JAUCIIEPCHOM CHUCTEMBI II0
OTHOIIIEHUIO K TPaBUTALIHOHHOMY HJIH LIEHTPOOEKHOMY IT0JISIM.

4. Koarynsauus — Mpoliecc CIUNaHus YacTHI[ AUCTIepcHOH (a3kl B 6oiiee KpyITHbIE
arperarsl, IPUBOJAIIUI K MOTepe KUHETUUECKOW yCTOMUUBOCTH, pa3zieieHuio ¢az
1, KaK CJIEJICTBUE, K Pa3pPYLLICHHUIO CUCTEMBI.

5. ArperaTuBHOW  yCTOMYMBOCTBIO  HAa3bIBaeTCs  CIIOCOOHOCTH  CHUCTEMBI
IPOTUBOCTOSITh YKPYITHEHHUIO YaCTHUL] AUCIIEPCHOM (azbl.

6. Koarymsatel, 06pa3yroliyecs: B pe3yJbTaTe arperaldy 4YacTHI] JHCIIEPCHO# (asbl,
IPeCTaBIsAIOT COoOO0M OCaiKu pa3IUYHON CTPYKTYpPBI: pBIXJble, IUIOTHBIE
XJIOITBEBU/IHBIE, BOJIOKHUCTBIE, KPUCTAILIIONO00HEIE.

BOIIPOC 5.1.2. H3yyume nonodiceHus pazviacHaowjue npupody ycmoudugocmu
xonnouonwlx cucmem. Kaxoe uz nux ouubouno?

OTBETHI:

1. Ha ©Oau3koM pacCTOSHUM MEXJy KOJJIOWJHBIMUA 4YacTHULAMHU [OEHCTBYIOT
MEKMOJIEKYJISIpHbIE BaH-/lep-BaajlbCOBBIE CUIIBI.

2. Hanuume QBOWHOIO 3JIEKTPUYECKOrO CJIOA HAa IMOBEPXHOCTH KOJIIOUIHBIX
YaCTHI] MCKIIIOYAET B3aUMOJIEHCTBIE MEXIY HUMMU.

3. VYcCroMuMBOCTH  JUCIEPCHBIX CHCTeM  OOYyCIIOBJIEHa  COOTHOIIEHHEM
MEXMOJIEKYJISIPHBIX CHJI IPUTSKEHUS U JIEKTPUYECKUX CHJI OTTAJIKUBaHMUS.

4. BO3MOXXHOCTb CYLUECTBOBAaHHUsI JUCIIEPCHON CUCTEMBbI 00YCIOBIEHA HAIUYHEM
HEKOTOpOTro SHEPreTUYECKOTO (MOTeHIUATIBHOT0) Oapeepa, KOTOPBIA
IPENATCTBYET CONMKEHUIO KOJUIOM/IHBIX YaCTHUI] U X CITMITAHHMIO.
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5. Kuneruueckas yCTOﬁqHBOCTB ONpene/IsIETC pasMepaMu 4acTHIL.

BOITPOC 5.1.3. Kakoe u3z nepeyucienHvix 8030€lCmEuUll HEe MONICEm 6bi36anb
Koazynayuio 2uopo3on?

1. I3meHeHue TeMmneparypbl

2. MeXaHH4Y€eCKHe BO3/1eHCTBUS

3. nobaBneHue MOBEPXHOCTHO-aKTHBHBIX BEIIECTB

4. BBesieHHE DIEKTPOJTHUTOB

5. 2JIeKTPOMarHuTHOE U3JIydYeHHe.

BOITPOC 5.1.4. Onpeoenume xoncmanmy ckopocmu KOG2yaayuu, eciu 6 0OHOM
Kybuueckom mempe 3015 ucxodnoe koauvecmeo wacmuy pasno 5-10", a epems
nonosuHHou koazynayuu cocmaensem 10 c?

OTBETHI:

1.5-10"

2.5:10"

3.5-10™"

4.5:10"°

5. IaHHBIX HEOCTATOYHO.

BOIIPOC 5.2.1. Hsyuume nonoocenus, xapakmepusyiowjue CYUHOCHb
cmabunuszayuu oucnepcuulx cucmem. Kaxoe uz nux npomugopeuugo?

OTBETHI:

1. Ha wmexda3Hoii mnoBepxHOCcTH pasjgena ¢aza — cpexa oOpa3syercs
TIOBEPXHOCTHBIHN CII0H U3 MOJIEKYJI CTabHIn3aTopa.

2. llonnas dQuxcauus [AUCHEPCHOH CHCTeMbl OOYCIIOBIMBAeTCsS TeM, YTO
BBICOKOBSI3KUN CTaOMIM3UPYIOLUIMH CIIOH He BBIIABIUBAETCS NPU CTOJKHOBEHHH
YacTHI| IUCTIEPCHOH (ha3bl.

3. Crabumm3upylollMMH  CBOWCTBAaMH  O0NamalOT  aJACOPOIMOHHBIE  CIIOH
OpPUEHTUPOBAHHbIX [I0BEPXHOCTHO—AKTHUBHbIX BellleCTB: Oe/IK1, MbLIa U JIpyTHe.
4. IlpouyHocTh ancOpOLMOHHOIO CJIOS HapacTaeT C yBeiaudeHueM pH cpenbl u
IIOBBILIIEHUEM KOHLEHTPALUs TOBEPXHOCTHO-aKTUBHOI'O BEIIIECTBA.

5. Tlpenen moBbIIeHUS CTaOWIBHOCTH JAWUCIEPCHBIX CUCTeM — oOpa3oBaHMe
CIUIOLIHBIX POCTPAHCTBEHHBIX CTPYKTYp-TeIei.

BOITPOC 5.2.2. H3yuume gppazmernmor 6vigooa ypaeuenus CMONYX08CK020 0/
bvicmpoil koazynayuu. B kakom uz Hux donywjera ouuoka?
OTBETBI:
l.v=v +v, +..
dv

,——=kv?
dr

2
3. k=4nDr
4 1 1
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vV
5.v=——
1+ kv,

BOIIPOC 5.2.3. Koazynayus KOMNOUOHBIX cucmem MOX4Cem Npoucxooums noo
enuaHuem paoa ¢axkmopos. Kaxoil u3 nepevucneHHvix (Haxmopoe umeem
HaueascHeliuee meopemuveckoe U NpaKkmuieckoe 3Haverue?

. Crapenue cuctemsl

. I3MEHEeHHEe KOHLIEHTPALNK JUCTIePCHOM (a3sl

. MEXaHWYECKHE BO3IEHCTBUS

. I3MEHEHHE TeMIepaTypsl

. 1oOaBJIeHHE IJIEKTPOIIUTOB

. JleficTBUE cBeTa.

(o WLV T SR US I o e

BOIIPOC 5.2.4. Ilpoananusupyiime ypasHenus, Xxapaxmepusyroujue npupooy
MEJICMONeKYIAPHO20 83aumoodelicmeus acmuy oucnepcHoil ¢asel. Kakoe uz Hux
onuceieaem OucCnepcuoHHoe ezaumooeticmeue?

OTBETHI:
21”123‘5122
3kTr®
7 Zy:a
r

3hv,a’
T 4t

rzezﬂz

3kTr*
5.-Cr+Br ™"

.

3

BOITPOC 5.3.1. Ilpoananusupyiime nonodiceHus, xapakmepusyroujue oelicmeue
anekmponumos Ha 301b. Kaxoe uz mux He omHOCUMCA K Npasunam Koazynayuu
anekmponumamu?

OTBETBI:

1. Koarynupyroomum aeiicTBieM o01aal0T He BCE MOHBI JIEKTPOJIUTA, a TOJIBKO
Te, KOTOpble UMEIOT 3apsl IPOTHBOIIOJIOKHBIM IO 3HAKY 3apsiy KOJUIOMIHOM
YaCTULIBIL.

2. JIns Havana KoaryJjsiliiu HeOoOXOAMMO MPEBBICHTh HEKOTOPYHD MHUHHUMAIIBHYIO
KOHIIEHTPAIHIO 3JIEKTPOJIUTA B 307I€.

3. ITopor xoaryiasiiuu — 3TO BEIHYHHA, XapaKTepU3ylollas yCTOHYMBOCTh 301 K
3NIEKTPOJIUTAM.

4, Koarynupyromiasi cujla HoHa TeM OoJblie, yem OOJbllle €ro BaJeHTHOCTh, U
BO3pacTaeT ¢ yBeJIMYCHUEM paaryca HOHA [IPU OJUHAKOBOW BaJ€HTHOCTH.

5. Koarynauusi 30518 HPOUCXOAMUT B pe3ysibTaTe M3MEHEHUsS KOHLEHTpalUH
JIUCIIepCHOH (a3bl U NPUBOAUT K 00pPa30BaHUIO OCAKOB — KOAryJIsiTOB
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BOITPOC 5.3.2. /M3yuume npednocwviiku, Ha OCHOBAHUU KOMOPBIX PA3EUBAIOMCSL
npedcmaeienus o Koazyrayuu konnoudos. Kaxas uz Hux He yuumuléandach
Cmonyxo8ckum 011 nocmpoenus meopuu 6vicmpotil Koazyiayuu?

OTBETHI:

1. Mexay 4JacTullaMu JUCTIEpCHOM (ha3bl JeHCTBYIOT CHJIbI NPUTSHKEHUS U CUJIBI
3NEKTPOCTATHYECKOTO OTTAIKUBAHUS.

2. Ilpu cOmwxeHHs 4YacTHLl AMCHEpCHOH (a3sl B mporecce OpOyHOBCKOro
IBIKEHHS Ha JIOCTaTOYHO OJIM3KHE PACCTOSHHSI YacCTHIIbI CIMBAIOTCH, 00pasys
arperar.

3. CKopocTh KOAryJIsALIMHM OIpe/eseTcs 4YacTHUYHOM KOHUEHTpauued Moias u
TeMIIepaTypoi.

4. Ilpu CTONKHOBEHMSIX NMEPBUYHBIX YaCTHUIl 00pa3ylOTCs CHavyaja BTOPUYHEIE, a
3aTeM TpeTHYHbIE U 0oJiee CI0XKHBIE.

5. CkopocTh arperaTUpOBaHHsl CYILECTBEHHO 3aBUCUT OT IIPHUPOMABI CHII,
JMEHCTBYIOLIMX MEXIy YaCTULIAMHU JAUCIIEPCHOM (a3bl.

BOIIPOC 5.3.3. [Ipoananusupyiime ypasHeHus, ONUCLIGAIOWUE KOQ2YNAYUIO
3onetl, coznacno meopuu Cmonyxoeckozo. Kaxoe uz nux mpebyem ymounenus? (v

— paouyc cghepol npumsdicerus).
OTBETHI:

1. —d—vzkdr
1%

2. v(1+kv,t) =V,
I
4zDrv,

4. (), +T) =T,V
5.

3: Tis=

Tip kv =1

BOIIPOC 5.3.4. Kakoit u3z nepeuucinennolx @Qakmopoé He npueooam K
CYUIeCBEHHOMY YBENUYEHUI0 KOoa2ynupylowe2o Oelcmeus 31eKmpoiuma Ha
KOJIOUOHBIL pacmeop?

OTBETHI:

1. yBenuueHHEe BaJICHTHOCTU HOHA

2. yBeJIMUEHHE pajiuyca BOHa

3. yBenuUYeHHe KOHIIEHTPALUU dJIEeKTPOIUTa

4. yBenuuyeHHEe TeMIIepaTypbl

5. yBenu4yeHHe 3HaYCHHUS SJIEKTPOKHHETHYECKOT 0 ITOTEHIMAaa.

BOIIPOC 5.3.5. /[na koazynsyuu 1-10° s° sona Agl mpebyemes 4-10°
pacmeopa Ba(NQO3); xonyenmpayuu 0,05 xmons/y>. Haiimu nopoz Koaz2yriayuu
30/14.

OTBETHI:

1. 0,01 kMOIB/M

2. 0,02 kMOIB/M’
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3. 0,03 KMOIB/M’
4. 0,04 kmoas/M°
5.0,05 KMOITB/M .

BOIIPOC 6.1.1. Kaxoe u3 ykazanHwlX c80UCME He CBA3AHO HEeNOCPeOCMBEeHHO CO
CMPYKmMYypoil OUcnepcHoll cucmemol?

OTBETHI:

1. 3acTUYHOCTD

2. TEKy4eCTh

3. BA3KOCTh

4. cMayuBaeMOCTh

5. mIacTUYHOCTh

6. MPOYHOCTb.

BOITPOC 6.1.2. Kakxoe u3 nonodcenuil, Xapaxmepusyiouux cmpykmypol
OUCNEPCHBIX CUCMEM, ABNACMCA He8ePHbIM?

OTBETHI:

1. Ctpyktypa — 3TO IpPOCTPAHCTBEHHBIH KapkKac — CeTKa, 0Opa30BaHHBIH
CBS3SIMH aTOMOB, HOHOB, MOJIEKYJl, MHLEI, KPHUCTAJUIMYECKUX OTPOCTKOB U
YaCTUL] KOJUIOUHBIX pa3MepoB.

2. B KONnoHAHBIX ¥ MUKPOIeTepOreHHBIX CHCTEMax pasIM4yaroT THKCOTPOIIHO —
oOpaTuMble, WIM  KOAryJnsLMOHHbIE  CTPYKTYphl, M  HeoOpaTuMO —
paspylIaloLIUecs, UK KOHIEHCAlMOHHO-KPUCTAIIIU3allHOHHbIE CTPYKTYPBIL.

3. Koarynsmuonnas cTpykTypa oOpa3yeTcs CLEIUICHHEeM IepBHYHBIX YacTHI]
JHCTIEpCHO# (ha3bl BaH-Iep-BaalbCOBBIMU CUIIAMH.

4. KoHyieHcallMOHHAs CTPYKTypa BO3HHKAeT B pe3yibTaTe 00pa30BaHMs NMPOYHBIX
XMMHYECKHUX CBsI3el MEeX/ly YaCTHUILIaMHU AUCIIEpCHOH (a3sl.

5. KpucrannusauuoHHbIe CTPYKTYpHI dbopmupyrOTCS B  IIpolecce
BBIKPUCTAJTTH30BBIBAHHS HOBOH (ha3bl BCIIEACTBHE CpalllUBaHUS KPHCTAIUKOB.

5. IlpoyHOoCTh KOAryJasLIMOHHBIX CTPYKTYpP 3HAYMTEJILHO IPEBBIIIAET MPOYHOCTH
KOHJICHCAllUOHHBIX U KPUCTAJUIM3Al[HOHHBIX.

6. 'eneobpa3zoBanyie — 3TO BO3ZHUKHOBEHHE MPOCTPAHCTBEHHOMN CETKU M3 YaCTHII
IUCcIiepcHOM (hasbl, B METIISIX KOTOPOH HAXOJIUTCS cpejia.

7. Cneuuduyeckoe CBOMCTBO KOAryJsIIUOHHBIX CTPYKTYp — CIIOCOOHOCTH
CaMOIIPOM3BOJILHO BOCCTAHABJIMBATh CBA3U MEX/y YaCTULIAMHU, pa3pylleHHbIe NTpU
MEXaHHYE€CKOM BO3AEHCTBHH Ha CHCTEMY.

8. Cunepe3uc — sIBIIEHHE CaMONPOM3BOJIBHOTO YMEHBILIEHHS! Pa3MepoB Iejsl IpH
COXpaHEHHH €ro CTPYKTYpbl C OJHOBPEMEHHBIM BBIJICICHHEM H3 HETO
IUCIIEPCHOHHOM cpejibl, coaepIKalieics B NeTIsX.

BOITPOC 6.1.3. IIpoananusupyiime npusederHvie YpasHeHus u 06O3IHAYEHUs U
yKadcume ne mouroe?
OTBETHI:

1. e g
L
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- F — cuia BHyTpeHHero TpeHus (Cuia BI3KOCTHOI'O CONPOTHBIICHHUS);

- A — mtonraib ¢a0s (CABUIa), K KOTOPOMY IPUJIOKEHA CHIIa;

- 1 — KO3 GULHUEHT [TPONOPIIHOHAIBHOCTH — BA3KOCTh CHCTEMBI;

- U — o6beMHas CKOPOCTh TEUSHHUS;

- du/dx — nedopmarnus;

- X — KOOpAMHATa, HOpMaJIbHas K MOTOKY, - PACCTOSTHUE MEXITY CJIOSMHU;

F
-P= a1 HalpsoKeHWe CIIBUTra,

du 1
- = =—P, Ine I/n — TEKY4YeCTh, XapaKTepu3yroias MoABMKHOCTE KUIAKOCTH 110/
X 7
BIIMSIHUEM BHEIIHUX BO3AEHCTBUM.

BOITPOC 6.1.4. 13yuuTe npuBeieHHbIE PEOJIOTHYECKHUE 3aBUCUMOCTH M HaWuTe

e

rpaduk, rae ngaHa HeBepHas HHMopMmamus (N,>12)? (@ — oObeMHas 10
nucrepcHoi (assl B 001eM 00beMe CHCTEMBI).
I f b " d b 4 b
M ARVE W i
&t e o R o gl

|/ ~h 4
= ! ." 3 | j= -

i ~ D i"_hu_;.u".f) . T | eSS —

BOITPOC 6.1.5. Kakoe wu3 ypaBHeHHH ObUIO mpemtoxkeHo bunramom s
JIUCTIEPCHBIX cHcTeM ¢ Iuiactudeckum TteyeHueM? (K — koncranrta; Py -
npejiesbHOe HaNpsHKeHUe ciBUra; Q— pacxo/l HUIKOCTH B €AMHUILY BPEMEHH).

L. n=n,(1+25¢)

2,4 _1p
dc 7
3.n-ny=n,-K-9
du
4. P=n—+P,
ndx d
5.o=2:p
n
n=1+K.¢

BOIIPOC 6.2.1. Cpeou nonooiceruil, xapakmepusyioujux cmpyKkmypbl u c6oLcmea
KOJIOUOHBIX cucmem Hatoume ouubounoe?

OTBETHI:

1. OOpa3oBaHue CTPYKTYp B KOJUIOMIHBIX CHCTEMaxX — pe3yJIbTaT CLEIIeHuUs,
cpacTaHUs YacTUI JUCIIEPCHON (a3bl MO BIMSHUEM JEHCTBYIOIIUX MEXIYy HUMH
(GHU3HYECKUX WM XUMUYECKUX CHIL

2. Tlpouecc oOpa3oBaHUsl CTPYKTYpbl M CBOWCTBa CTPYKTYPUPOBAHHBIX CHCTEM
3aBHUCST OT CBOMCTB ITOBEPXHOCTH YaCTHI] AUCIIEPCHON (a3pl, ee HEOJHOPOAHOCTH,
XHMHYECKOTO CTPOCHHUS, HOPMBI H JIPYTHX.

3. OcHOBHBIE THIIBI CTPYKTYp: KOaryJsil{UOHHBIE, KOHICHCALlMOHHBIE M
KpUCTAUIN3allMOHHbBIE; pa3jiMuue OIpelessieTcs IPUPOIOW CHII  CLETUICHHS,
NeHCTBYIOLIMX MEX/y YaCTULIAMH JUCTIepCHOM (as3bl.
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4. Ctpykrypa, oOpa3symomascs B pe3ylbTaTe€ CpacTaHUs KOJUIOHIHBIX 4acTHL] B
CILUIOIIHOM TPOCTPAaHCTBEHHBIH  Kapkac-CeTKy ImoJx JeictBueM Ban-zep-
BaaJbCOBBIX CHJI Ha3bIBA€TCsl KOHIEHCALlMOHHOM.

5. KoarynsuuoHHBIE CTPYKTYphl BO3HHMKAalOT B pe3yjbTare IOHUKEHUS
arperaTHBHOM YCTOHYMBOCTH JUCIIEPCHOI CHCTEMBI IyTeM CLEIUICHUS IIePBUYHBIX
YaCTHL] JUCTIEPCHOH (pa3bl B IPOCTPAHCTBEHHBIE KAPKACHI.

6. Ecin oOpeMHBIN Kapkac—ceTka (OpMUpYeTCsl 3a CYeT XUMHYECKHX CBS3ei
aTOMOB, MOJIEKYJl WM KpPUCTAIIMYECKUX CPOCTKOB, a IHCIEPCHOHHAs cpeiaa
3aKiIIoYeHa B Auelikax Kapkaca, TO CTPYKTypa CHCTEMBI Ha3bIBaeTcs
KOHIEHCAIIMOHHO—KPHCTAILTU3aLIMOHHO.

7. Crnieun(pu4ecKoe CBOMCTBO KOAryJISLMOHHBIX CTPYKTYp — THKCOTPOIHS —
CIOCOOHOCTb ~ CaMOIIPOM3BOJIBHO  BOCCTAHABIMBATHCA IOCIHE  IpeKpalleHus
MEXaHHUYECKOTO BO3/IeHCTBHS.

8. XapakrepHOoe CBOMCTBO THUKCOTPONHBIX CTPYKTYp — 3JIACTHYHOCTE.
[InacTHuHbple Tena HeoOpaTHUMO HM3MEHSIIOT pa3Mmepbl M (GopMy Mo JeicTBHEM
BHEITHUX CHUJI; NIOCJIe NTpeKpalieHusi BO3EHCTBUS U3MEHEHUS OCTAIOTCS.

BOIIPOC 6.2.2. IIpoananusupyiime onpeodenenus, xapakmepuzyoujue ceolicmed
cmpykmyp u Hatioume owubouroe?

OTBETHI:

1. OGpa3zoBaHue CTPYKTYphl, OXBaThIBaIOLEH Bechb O0OBEM JMCIEPCHON CHCTEMEI,
BO3MOXXHO TOJIBKO IIPH OIpe/ieJIeHHON KOHLEHTpallMy YacTULl JUCIIepCHON (a3bl,
JOCTATOYHOM ISl TOCTPOCSHHS LIETBHOIO KapKaca.

2. CBs3p MEXIY BS3KOCTBIO KOJJIOMJHOH CHCTEMBI U COJICP)KAHHMEM JMCIIEPCHOM
(a3pl onuckIBaeTCs ypaBHEHUEM 7 =1,(1+-K - @), T1€ N U 1o — BA3KOCTh CUCTEMBI U

cpenpbl; K — KoHcTaHTa, ompenensemas (GopMod dYacTul, ¢ — oObeMHas IO

IHCIIepCHOH (a3bl B 00BeMe CUCTEMBI.

dU
3. Teuenue BSI3KHUX TEJ OIIUCHIBAETCS 3aKOHOM P=?}"-d—, rge P - HaIlpsa>XE€HHE
I

casura; U — IMHENHHass CKOPOCTh TEYEHUS; X — KOOpAUHATa, HOPMaJIbHasl K ITIOTOKY;
1N — BA3KOCTb CPEJIbI.

4. Bs3KOCTB JHMCIEPCHBIX CHCTEM — HEMOCTOsSHHas BequuuHa. Ee 3HaueHue
3aBHCHUT OT YCJIOBUH OIpeesieH s, OT CKOPOCTH TEUEHMUS.

5. Bs3KOCTh Tejla OTJIMYAIOTCS OT IUIACTUYHBIX TEM, UTO TEKyT IpH JIFOOBIX
HanpspkeHusX. Halimuue CTpyKTypbl H3MEHSET XapakTep TeUeHHs.

BOIIPOC 6.2.3. Ha kaxom u3 e2paguxoé npeocmaeneHa XapaxkmepHas
3a6UCUMOCTNL  6A3KOCMU OM HANPAdCEeHUa cosuea OnsA  CBA3HO-OUCNEPCHOU
CMPYKMYPUPOBAHHOU cCucmembl?

OBETHI:
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BOITPOC  6.2.4. [Ipoananusupyiime  nONOMCEHUA,  XAPAKmMepusyroujue
IKCnepuMeHmanoHvie Memoovl onpedeneHus eazkocmu. Kaxoe uz Hux sensemcs
HeKOppeKkmHvim?

OTBETHBI:

1. Meton Ctokca 3akiodaeTcss B OINpeZeNeHHH YCKOPEHHs MaJeHus IIapuKa
onpezeIeHHbIX 00BEMOB U MAaCChl B HCCIIELyeMOI JKUIKOCTH.

2. Ckopocte CBOOOAHOrO majeHMs IIApUKa B BA3KOW cpege obparTHO
MPONOPLIMOHAIbHA BA3KOCTH KUIAKOH Cpe/IbI.

2. Metoj KanWJISPHOTO BHCKO3HMMETpPa OCHOBAH Ha H3MEpPEHHS BpPEMEHH, 3a
KOTOpPO€ BBHITEKAaeT OIpeZesIeHHbIl 00bheM JXHIKOCTH Yepe3 Kalujuisip, UIHHA H
JaMeTp KOTOPOTrO W3BECTHEI.

3. BsaskocTe JKMAKOCTH OOpaTHO NPONOPLUOHANBHA O0BEMY IKHIKOCTH,
BBITEKAIOILEH 3a ONpe/ieIeHHOe BpeMs U3 Kaluuispa.

4. MeTtox poTaLlMOHHOTO BUCKO3MMETPa OCHOBAH Ha U3MEPEHUHM 4Kcia 000pOTOB B
eIMHUILy BpeMEHH Bpalllalolerocs UInHApa.

5. JInst TOYHOTO U3MEPEHHUs BA3KOCTH HEOOXOAMMO YCTaHABIUBATEH CTAllMOHAPHAEIH
PEKUM TeUeHUS JKUIKOCTH U IMOCTOSIHHYIO TEMIIePaTypy.

BOIIPOC 6.2.5. Kaxoi u3 napamempoeé He 6ausem HA  BA3KOCMb
CMPYKMYpUpOBAHHOU cucmembvl?

OTBETHI:

1. KOHIIEHTpaLUsI AUCIIepCHOIt (hazbl

2. HampspKeHUe CIABHUTa

3. peXXuM TeYeHHs

4. popma yacTUIl JHCIIEPCHOH (a3sl

5. Temneparypa

6. TUKCOTPOTIHUSL.

Bonpocsl k 3auery
VY nenbHasi IOBEPXHOCTh M pa3Mephl YaCcTULL B TUCTIEPCHBIX CHCTEMaXx

Krnaccudukauus TUCIIEPCHBIX CUCTEM

[ToBepXHOCTHOE HATSKEHUE

AncopOLIMOHHEIE SIBIEHHS

VYpaBHenue ancopbuuu I'enpu

VYpasuenue agcopdbuun Opeitnixa

VYpasuenue ajacopOuuu Jleurmiopa

AncopOuus Ha MOPUCTHIX azcopOeHTax

9. CtpoeHHe MULEIIBI, pacyeT 3JIeKTPOKHHETUYECKOTO MOTEeHIIHaIa
10.2neKTpOKHHETHYECKUE SIBICHUS

11.CeaqumeHTallMOHHOE paBHOBECHE

DS W kW=
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12.Koarysiiust AUCTIEPCHBIX CHCTEM JJIEKTPOJIHTaAMHU

ITommepikka camMOCTOATENBHOM  paboTBl  CTYJEHTOB  o0ecre4rBaeTcs
COOTBETCTBYIOLIEH yueOHO-METOAUYECKOH TUTepaTypoii:

1. Onpmesckuii M.B., Hopodeea WU.b. Komnouanas xumus. [loBepxHocTHEIE
SBIIGHUA W JIUCIIepCHble CHCTeMbl. PelTHHroBas cucreMa OpraHu3aldd H
OLIEHKH CaMOCTOSITeNIbHOW paboTel cryaeHTa/ YueO. mnocobue. Bal'Vy,
Bnagumup. —2003.
2. Ilpaktuyeckue pabotel o KoutouaHo xumuu. lllwisesa JLII., Cynakosa
H.H., benoycosa B.H., Munakosa T.C., MamonTtoB I'.B. YueGHoe nocobue.
2015. 244 ctp.
3. Ilpaktukym mno xommouaHod xumuu. Kupuuenko O.A. VYyebGuoe

nocobue.2012. 110 ctp.

7. VYHEBHO-METO/JMYECKOE 1 MTH®OPMAIIMMOHHOE
OBECIIEYEHUME JTUCLIAITJIMHBI

a) OCHOBHas JUTepaTypa:
1. KomnouaHass XuUMHsI NOBEPXHOCTHO-aKTUBHBIX BelIECTB. BepeXHHKOB
B.H., I'epmamesa W.W., Kpsicun MLIO. Yuebnoe nocodue. 2015, 304 ctp.
2. Komnongnas xumus. Pomanenko E.C., ®panuesa H.H., besrtia E.B.
Vuyebuoe nmocobue. 2013., 52 c.
3. HymraeB A.B. JlabopaTopHblii MpakKTUKYM IO (U3UIECKOH H
kosmouaHoi xuMuu. 2012, 80 ¢. (bubnuorexka Bal'y)
4, TlpakTHKYyM IO KOJUIOMJHOM XUMHH. Y4eGHOe mocobue i1 BYy30B.
HomxuaukoBa B.Jl., 3aneimoBa H.M., Jlomatuna JL.M. 2012., 288 c.
(bubnuoteka Bnl'VY)
5. Ilpaktukym no koyutouaHoi xumuu. Kupuuenko O.A. 2012, 110 c.
(bubnuorexa Bal'y)

0) nonoJaHUTENbHAS TUTEpaTypa:

1. Kypc xommouanoit xumuu. @punpuxcdepr I.A. Yueonuk. 2010. 416 c.
(Bubnuoreka Bnly)

2. Ousuueckas U KomaouaHas Xxumus. Mapunkuna I'.A., [lonskosa H.IL.,
Kosais HO.U. Yyebnoe rmocobue. 2009., 151 c.
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3. OcHOBBl OHOGHU3MUECKOH W KOJUIOWAHOW Xumum. YuebHOe [ocobHe.
Bbapxosckuii E.B. u ap. 2009., 160 c. (bubnunoteka Baly)

4. OctBanpn B. Kparkoe npakTudeckoe pyKOBOJCTBO II0 KOJUIOMIHOM
xumuu., 2010 r. 86 c.

5. duspyeckas U KONIOUOHAs XUMHs. YdeOHoe mocobue. Pomun B.B.,
['opuaxos 2.B., Opo6en; B.A. 2016., 270 c.

B) IEPHOJUYCCKHIE U3/IaHHUS:
. Bozna: xumus 1 3K0I0THA.
. Copbronnsie U xpoMartorpadpuyeckue Mmporecchl.
. Environ Technol.
. Bocrouno — Esponelickuii )xypHall Ilepe10BbIX TEXHOIOT Ui

O S S

I') UHTEPHET - PeCYPCHI:
. https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/
. http://www.xumuk.ru/
. http://elibrary.ru/
. http://sci-hub.org/

(O T O S T S S

8. MATEPHUAJIbHO-TEXHWMYECKOE OBECITEYEHUE JIYCLUIUIMHBI

O6opynoBaHue [UIsi BBINOJHEHHS JTaOOPaTOPHBIX pabOT B IIPaKTHKYyME II0
KOJUJIOUTHON XUMHUH.
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PaGouas mporpamMMa AUCLUIUIMHBI COCTaBJIEHA B COOTBETCTBUH C TPeOOBaHUSIMHU
®I'OC BO no nanpasnenuio 18.03.01 — Xumudeckas TeXHOJIOTUs

PaGouyio nmporpamMmy COCTaBUII ,,/fa}-' seer. ¢  KyxtuH B.A.
</
; 5
Penenzent: OOO «BMT», K.X.H., Hay4. COTPYAHUK "/ TpetbsikoB A.B.

-

[Iporpamma paccMoTpeHa 1 0/106peHa Ha 3acelaHuH Kadeapbl XUMHH

npotokon Ne / or 2 €9 7¢

" .
3aBenyroumii kadenpoit (7 Jetiese Kyxmun B.A.

77

L
\‘/

PaGoyas mporpamma paccMOTpeHa M oJoOpeHa Ha 3acellaHud Yy4eOHo-
MeTomuyeckoi komuccuu HanpasineHus 18.03.01 — Xumuyeckas TeXHOJIOIUs

ITpotoxon Ne 7 ot 2 €%. 20 /¢rona /7
[Tpencenarens koMucCHU / ITanos [O.T.

/r{//
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JIMCT ITEPEYTBEPXJIEHM
PABOYEN ITPOT'PAMMBI JIUCLIMTJIMHBI KOJUIOWTHA ST XUMMUSI

Pabouas nporpamma onobpeHa Ha y4eOHBIi ro/1.

[Tporokon 3acenanus kadenpsr No oT roja.

3aBeryroumi kadenpoit

Paboyas nporpamma ogo6peHa Ha y4eOHBIH o1,

IIporokon 3acenanus kadenapsr Ne oT roja.

3aBenyromuii kadenpoii

PaGouas nporpamMma onobpena Ha y4eOHBIH I'oJ1.

[Ipotokos 3acenanus kadeapsr Ne oT roza.

3aBexyroluii kadeapoit
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Penen3us
Ha pabovyro nporpaMMmy AucuunInHbl « Konnonanas XUMHAY Ul CTY/ICHTOB HallpaBIeHHs
18.03.01 «Xumuueckas TeXHOIOTHS» 04HOI (hopMbl 00yuenus (asrop npodeccop Kyxtun B.A.)

Ha peuensupoBanue mnpejcrasieHa pabodas mporpamma AHCHMIUIHHBL «XuMHUecKas
TexHosmorus» mnpodeccopa kadeapst xumuu KyxtuHa B.A. [uis CTyAeHTOB HampaBieHHS
18.03.01 «Xumuueckas TeXHOIOTH) OUHOI (hopMBbI 00yUeHHS.

B paGoueii mporpamme 4yeTko chopMyIHpOBaHa I€b OCBOCHUS CTYJSHTAMH JaHHOIA
JHCIHIIIHHBI H 32/1a4H, BBIIOJHEHHE KOTOPHIX MO3BOJSIOT IOCTHIHYTH 0003HAYECHHYIO LEb.

B coorBercteun ¢ ®I'OC BO B nporpamme mepeyucieHbl KOMIETEHIIHH, B
GOpMHPOBAHMN KOTOPBIX yuacTByeT aucuuruimHa. OmpeneneHbl M YeTKO COIJIACOBAHEI C
COOTBETCTBYIOIIMMH KOMITETEHLUSIMU Pe3yIbTaThl 00pa3oBaHus.

O6BeM THCUUIUIHHEI (B 3a49eTHBIX €IMHUIAX H JacaX) COOTBETCTBYET y4eOHOMY ILIaHy
HanpasieHns. TeMarHueckuii MIaH AMCIHMIUIMHBL IPEICTaBACH C pa3bueHHeM M0 HemeasM C
yKa3aHHeM KO/IMYecTBa BceX (OpM 3aHATHI, B TOM YHCJIC B HHTEPaKTHBHOH (opme.
[TepeunciieHpl KOHTPOJIBHBIE MEPONIPHATHS TEKYIUEH W MPOMEKYTOUHOIi aTTecTallHy 0 HTOraM
OCBOCHHS AMCUMIUIMHBL. B HacTu coiepkaHus AMCHUILUIMHBI TEMATHYECKHIl IJIaH MpeCcTaBiIeH
JIOCTATOMHO MOAPOOHO, YTO MO3BOJSAET COCTABHTH NPEACTABICHUE O MaTepHase JIEKIHOHHOIO
Kypca, TeMaTHKe J1aDopaToOpHBIX 3aHATHH M CAeIaTe BBIBOJ O TOM, YTO COIEpKaHHE
JTHCUHUILUIHHBI MOJHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHJACHIHAM pPa3BHTHA HAyKH H
TEeXHHKHU B 00J1aCTH XHMUH.

B paGoueii mporpamme cojepiKaTcs OLCHOYHBIE CPEACTBA B BHJE 3agaHuil pelTuHI-
KOHTpOJISl, BOIIPOCOB K 3aueTy, TEeMATHKH TPAaKTHYECKUX 3aHsATHIl, KOTOpBIE TO3BOJISIOT
[pENnojaBare/io 00OBEKTUBHO OLEHUTH Pe3y/lbTaThl OCBOCHHS IHCHUMIUIMHBEI B IIpOLECCE H B
KoHle oOydeHus. JlaHbl MeToaMuecKHe yKazaHHA H y4eOHO-METOJMYecKoe obecreueHne
CaMOCTOATENBHON paloThl CTyNEeHTa KAk HeOThEMJIEMON COCTaBHOI 4acTH 00pa30BaTeIbHOrO
nporecca.

Onucanbl TEeXHOJOrHH OOy4yeHMs, MpHMEHsAeMBble aBTOPOM Ul AaKTHBH3ALMH
oOpasoBaTelbHOr0 mnpouecca Juis BceX (opm 3aHATHi: neKuMid, 71a00paTOpHBIX 3aHATHIA,
CaMOCTOSATETbHOI paboThL.

B  paloueii nporpamme  mepeudciieHa  y4eOHO-METOJM4YECKas  JIMTeparypa,
PEKOMEHJIOBaHHAs aBTOPOM JUIS M3y4YEHMS JAMCHMIUIMHBL OCHOBHas, KoTopas (opMHpYeT
OCHOBHBIE pe3yJbTaThl 00pa30BaHUs W 3asBICHHBIE KOMIETEHIHH, H JIOMOJHUTENbHAS (B TOM
gucie WuTepHeTr-pecypcehl), HeoOXxogumas i Gojee IIyOOKOro OCBOEHHs OCHOBHBIX
NOJIOKEHHH JHCUMIUIMHBI M Pa3BHTHS TBOPYECKHX H HHTE/UICKTYaAJIbHBIX crocoOHOCTeH
CTY/IEHTOB.

3asBiieHHOE B paboyeif mporpaMMme MaTepHaIbHO- TEXHHYECKOe 0DECIeyeHHe MO3BoJIsIeT
peann30BaTh 3aa4YH JHCLIHUILIHHEI H JOCTHTHYThH NOCTaBICHHON LETH.

Takum oOpazoMm, mpezactaBieHHas pabouass nporpaMma IHCHHIUIHHBI «XHMHYEcKas
texHonorus» npodeccopa kabeapbl XHMHHM COCTaBleHa B IIOJJHOM COOTBETCTBHH C
tpedoBanusmMn PI'OC BO u moxker ObiTh MCHONB30BaHa MpPU IOArOTOBKE 0OakanaBpoB
Hanpasierns18.03.01 «Xumuueckas TEXHONOTHY
//':" =N A
PenieHseHT 'f‘-;/f,-_-_- o/l HayuHblit coTpyaauk OO0 «BMT», k.X.H. Tperpakos A.B.




