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1. Ilean ocBOeHHSI AU CIUILIIMHBI

LlenssMu OCBOEHUS JUCHUMIUIMHBI KOJUIOMAHAS XUMHS SIBISIIOTCS. YIUIyOJieHHE 3HAHWHA B
o0nacti cnenu@UUecKux CBOMCTB JMCIEPCHBIX CUCTEM, KOTOPBIE SIBJISIFOTCS OCHOBOM MHOTHX
TEXHOJOTMYECKUX IIPOLECCOB U IIMPOKO HCIOJB3YIOTCA IMPU IOIYYEHMHM pa3iIMYHbIX
MaTepHaIoB, OCHOBHBIE CBOWCTBA KOTOPBIX 3aBUCAT OT AUCHEPCHOCTH, IPUPOJIbI TIOBEPXHOCTU U
CBSI3aHBI C 3aKOHOMEPHOCTSIMH CTPYKTYpOOOpa3oBaHWS; W3Y4YECHHE SBICHUNH MPUCYLINX
JUCIIEPCHBIM CHCTEMaM, 4TO HEOOXOAMMO KaK Uil ONTHUMM3ALUU XUMHKO-TEXHOJOTHYECKUX
IIPOLIECCOB, TaK M IPHU PELIEHUU 33/1a4 OXPaHbl OKPY)KaIOIIEH cpeabl (0YMCTKA CTOYHBIX BOJ,
yJIaBIMBAaHUE IPOMBIIIUIEHHBIX BEIOPOCOB).

2. Mecto aucnuniunsl B cTpykrype OIIOII BO
Kypc xommonnoi XuMuu U3y4aeTcsi B BApUAaTUBHOM YyacTy y4yeOHOTo IUIaHa.
[lepedyeHp yuyeOHBIX AMCLUUIUIMH, HEOOXOAUMBIX IJIS U3YyYEHMs MpeIMEeTa MOBEPXHOCTHBIE
SBJICHUS U IUCIIEPCHBIE CUCTEMBI:

. Heoprannueckas xumus;
° Opranuueckasi XUMHS;

° dusuka;

° MaremaTuka;

. dusnyeckas XuMusl.

JucuuiimHa IMOBEpXHOCTHBIE SBJICHUS U JUCIIEPCHBIC CUCTEMBI SABIISICTCS OIHOW U3
TEOPETUUYECKMX OCHOB HEOOXOIMMOM il M3y4eHHUS MOCIEOYIOIUX KYypcOB «XUMHUYECKas
TEXHOJIOTH», «BBICOKOMOJIEKYIIIPHBIE COEUHEHUSD», A TaK JKE€ KypCOB CIIELUAIU3ALUH.

3. Komnerenuuu o0yuaroiierocsi, opmupyembie B pe3yJibTaTe 0CBOEHUsI
AMCUMILTUHBI

[Tocne 3aBepiieHNs OCBOCHUS JUCHMILIMHBI «KOoIon1Has XUMUS» CTYAECHTHI TOJIKHBI:
3HaTh:
- HOPMBbI TEXHUKHU O€30MaCHOCTH M YMETh PEalIn30BaTh UX B JAOOPATOPHBIX U TEXHOJIOTUYECKUX
ycnosusix (OITK-6)
Ymers:

- BBIIIOJIHSTH CTAHJAPTHBIC OIEpaIlUK M0 npeiaraeMbiM Metoqukam (I1K-1);

- IPUMEHSTh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHbl M 3aKOHOMEPHOCTH DPa3BUTHS
XMMHYECKOW HayKH MPU aHAIK3e NONTy4eHHbIX pe3ynbTaToB (I[1K-4);

- Tmojy4yaTh U 00pabaThiBaTh pe3yNbTaThl HAYYHBIX SKCIEPUMEHTOB C IIOMOIIbIO
COBPEMEHHBIX KOMIbIOTepHbIX TexHonoruit (ITK-5);
Baanern:

- BlajzeTh 0a30BBIMH HAaBBIKAMH HCIIOJIb30BaHMUS COBPEMEHHOM ammaparypbl IpH
NPOBEJICHUU Hay4HBIX uccienoBanuii ([K-2);

- BJIaJIETh HAaBbIKAMU IIPEJICTABICHMS TIOJYyYEHHBIX PE3YJIbTATOB B BUAE KPATKUX OTYETOB
u npezentanuit (I1IK-6);

- BJIaJIETh METOJIaMH 0€30MacHOro oOpaleHHusl ¢ XMMUYECKUMHU MaTepuajlaMy ¢ y4eTOM
ux pu3nueckux u xummdeckux cocts (ITK-7).



4. CTpyKTypa u coJep:KaHHe TUCHUILUINHBI, KOJJIOUAHAS XUMHA

OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCTABIISET 7 3a4eTHRIX eUHMUIL, 252 Jaca
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Coneprkanue Kypca

Komnonanas xumus - Hayka 0 (U3MKO-XMMHUYECKUX CBOMCTBAX JUCIIEPCHBIX CUCTEM U
MIOBEPXHOCTHBIX SIBIEHUSX. JlMCIIepCHBIE CUCTEMBI KaK OCOOBIM KJIacC I'€T€POre€HHBIX CHCTEM.
Bo3spactanue ponu €CTECTBEHHBIX TpaHMIl pa3jiena [0 MepEe YBEIUWYEHUs CTENEHU
pa3ApoOJIEHHOCTH  OJHOM WM  HECKOJIBKHX (a3 TeTeporeHHoil  cucreMbl.  Mepsl
pa3apo0IIEHHOCTH TUCTIEPCHOM (ha3bl.

Knaccugukanus QucrepcHbIX CUCTEM II0 arperaTHOMY COCTOSIHMIO (a3, 1o ¢opme u
pa3Mepam YacTHI] IUCIIEPCHOM (a3bl, UX KOHLIEHTPALMU U IO JPYTUM IIPU3HAKAM.

CXxozcTBO M pasinuuue KOPIYCKYJISIPHBIX BBICOKOAMCIIEPCHBIX CHUCTEM C pacTBOpaMH
BBICOKOMOJIEKYJIIPHBIX BEIIECTB.

CriocoObI MosTy4eHHs! TUCTIEPCHBIX CUCTEM.

MOJIEKVJISPHO-KUHETUYECKUE CBOMCTBA JUCITIEPCHBIX CUCTEM

[TonsTne 0 OpPOYHOBCKOM JIBUKCHHWM YACTHUIl AWUCHEPCHOW (pa3bl M KHUHETHUYECKUX
CBOWCTBAX IMCIEPCHBIX CHUCTEM. TOJKOBAaHUE KOPIYCKYJSPHBIX BBICOKOJUCIEPCHBIX CHUCTEM
KaKk pacTBOpoOB, rie '"pacTBopureneM" CIY)XKUT JUCIEPCHOHHas cCpeda, a B KadyecTBe
"pacTBOPEHHOTO BellecTBa" BRICTYMAET auciiepcHas ¢ga3a. CriocoObl BRIpaKCHHSI KOHIICHTPAIUH
YaCTHUI[ JUCTIEPCHON (pa3bl.

Huddysus wyactun gucnepcHoil ¢aspl. I[loHsATHE O TIpagMeHTe KOHIEHTpAallUHy,
TG PY3MOHHOM MOTOKE, MOBEPXHOCTHON MIOTHOCTH IU(P(Y3HOHHOIO MOTOKA YACTHIl. 3aKOHBI
muddy3un duka. Tepmoaunamuueckoe onucanue Auddy3un. YpaBHeHue s kodpduimenrta
b dy3noHHOH TpoBOAMMOCTH cpenbl. OOocHoBaHue 3akoHOB Puka. YpaBHeHue s
Ko uurenta qudQy3un 4acTull B BA3KOH cpejie.

Teopuss OpOYHOBCKOTO JIBUKEHHUSI YACTHUIL[ JUCTIEPCHOM (a3bl. YpaBHEHHUE IS CpeaHen
KBaJJPaTUIHON MPOEKITUH CMEIIEHHS YaCTHII.

CenumeHTanys yacTUIl JUCTIEPCHON (ha3bl B M0JI€ 3€MHOT'O TATOTEHUS U LEHTPOOEKHOM
noje. 3aKOHbI JABIKEHHMS OTAEIbHOM YacTUIBl B BS3KOH cpepe Moja JieHiCTBHEM BHEIIHEro
cwioBoro mnois. I[loHATHE O CEJUMEHTALIMOHHOM IIOTOKE M IOBEPXHOCTHOH IUIOTHOCTH
CEIMMEHTAllMOHHOTO TOTOKA YaCTHII.

CenumeHnTaliioHHO-TM((QYy3MOHHOE paBHOBECHE B KOPIYCKYJISPHO - AMCIIEPCHBIX
cucremax. IloHATHE O KMHETUYECKOH YCTOWYMBOCTH 3THUX CHUCTEM. 3aKOHBI paclpeieieHus

KOHICHTpAUX YaCTUII ,Z[HCHCpCHOfI (1)8.3131 B HOPOCTpAaHCTBEC IMpU CCAMMCHTAIIMOHHO-




nuPy3HOHHOM PABHOBECMM B TPABUTAIIMOHHOM II0J€ 3eMJIM M IIEHTPOOEKHOM TIOJIE.
Omnpenenenne Macchl U pa3MepOB YaCTHI] C TOMOIIBIO ATUX 3aKOHOB.

CenuMEHTAIIMOHHBIA aHAIU3 KOPITYCKYJISPHO-IUCIIEPCHBIX cHucTeM. Pacder pamuyca
YJaCTULBI 110 3aKOHY eé ABHUXKXCHHUS B BSI3KOU Cpcac B MOJIC 3EMHOI'0O TATOTCHUSA U I.[eHTp06e)KHOM
nojie. MeTo/ el onpeieNieHHs: CKOPOCTH JIBXKCHHS YaCTHUIL B CITy4ae MOHOUCIIEPCHON CHCTEMBI,
B TOM YHCJIE METOJ HaKOIUIeHHs ocajaka. OmpeneneHue paguycoB YacTHUI] MOJUAUCICPCHON
CHCTEMBI M IOCTPOEHHE KPUBOW pacHpeAesieHHs YacTHI[ M0 paguycaM C TOMOIIbI0 METOoJa

HaKOIIJICHHUA OCaJKa.

OIITUYECKUE CBOMCTBA JUCIIEPCHBIX CUCTEM

Paccesnue  cBera  (M3Iy4eHHs) — KOPIIYCKYJISPHO-JUCHEPCHBIMU  CHUCTEMAaMH,
€ro  IPUYMHBL.  YJIBTPAMHUKPOCKOIIMYECKMM  METOJ,  HM3YYEHHs  BBICOKOJAUCIEPCHBIX
CUCTEM.

KonuuecTBeHHBIE XapakTEPUCTUKHU SBICHUS PACCEAHHUS U3IYyYEHHUS JUCIEPCHBIMU
CUCTEMAMM: IIOTOK, IIOBEPXHOCTHAs IUIOTHOCTb IIOTOKA (MHTEHCHUBHOCTb) pPACCESIHHOTO
u3IydeHus, kKoddduuument paccesHuss cpeapl W JAp. 3aKOHOMEPHOCTH CBETOPACCESHUS
CHCTEMaMH C HEMOIJIOLAOIIMMU YacTHLIaMu AucnepcHoi ¢a3pl. Ciaydail oueHb MEIKUX YacTHUI]
cepuueckoil popmbl. YpaBHeHus Panes 17151 MHTEHCUBHOCTH M TIOTOKA PACCESTHHOTO U3Ty4YEHUs
u kod¢pounuenta paccesHus. Cucrembl ¢ Oosnee KpynHbIMH yacTunamu. OcoOGeHHOCTH
CBETOpACCESIHUS CUCTEMaMU C MOIJIOMIAIOIMMY YacTULIaMU AUCTIEPCHOM (ha3bl.

Hedenomerpuueckuit u (HoTOMETpHUUECKU METObl MCCIEAOBAaHUS KOPIYCKYJISPHO-
JMcTIepcHbIX cucteM. OnpeaeneHne KOHLIEHTPAMK, pa3Mepa U (popMbl 4acTHUI] ¢ TTOMOIIb 3THX

MCTOI0B.

OJIEMEHTBI TEPMOANHAMUKU JUCIIEPCHBIX CUCTEM

TepMoanHaMHUECKOE OMUCAHNE TETEPOTEHHBIX CHCTEM C YY€TOM €CTECTBEHHBIX TPAHUIL
pa3nena mo meroxy ['ub6ca. [lonsitue o pasaensromield MOBEPXHOCTH, €€ MAKPOCKOMHUYECKHX
cBoiicTBax. I[lOBEpXHOCTHOE HATSHKEHWE W IUIONIAAb PA3JeiAIomeld IMOBEPXHOCTH Kak
CONPSKEHHBIE CBOMCTBA, OTBETCTBEHHBIE 32 MEXAHMUYECKOE B3aMMOJIEUCTBUE C OKpYXkarolen
cpenoii. @DyHIaMeHTalbHBIE ypaBHeHHs [uOOca s pasfensiomeid MOBEPXHOCTH U
npuieraromux K Hedl ¢a3. CBoOOgHAs JHeprus pasfensiomeld MOBEpXHOCTH (M30BITOYHAS
CBOOOJIHAsE DHEPTUsl WM TOBEPXHOCTHAs CBOOOJHAs SHEPrus), ypaBHEHHE IJIA TOJHOTO €&
muddepeHnmana.

VYcenoBust (a3oBOro paBHOBECHS TPH HAIWYUK WCKPUBICHHOW W TUIOCKOW TPaHUIIBI
paznena. Meroga onpeaeneHus MOBEPXHOCTHOTO HATSKEHMS, OCHOBAaHHBIE Ha- YCJIOBHH

MEXaHUYECKOTO paBHOBecUs (a3s.



[Tonsitue 06 axcopbumu. KommuectBeHHas mepa ancopOuuu. KomuuecTBeHHass Mmepa
azicopOIM KOMIOHEHTOB B MeTozie [ mb0ca. AncopOunonnoe ypaHenue ['u66ca mis obrero u
YaCTHOTO TOJIOXKEHUS Pa3/eisIoIell MOBEPXHOCTH. AHAIN3 YPaBHEHHS C YYETOM HPUPOABI
cocymiecTByroumx  (as. [ToBepXHOCTHO-aKTUBHBIE, MOBEPXHOCTHO-UHAKTUBHBIE U
MOBEPXHOCTHO-UHIN((HEPEHTHBIE BEIIECTBAY.

[IpencraBienue o Ipyrux METOIaX OMUCAHUS SIBICHUS aCcOPOLIUU.

BnusiHre KpUBH3HBI TPaHUIBI pasjielia Ha PABHOBECHBIE CBOWMCTBA COCYIIECTBYIOIIUX
¢da3. 3aBUCHUMOCThH JaBJICHUS HACBIIICHHOIO Mapa HaJ >KUIKOCTHIO WM TBEPABIM TEIOM OT
KPUBHU3HBI TpaHuIbl pasfena. Kamwmnspaas xongeHcanus. CBsi3b MEXIy PacTBOPUMOCTHIO
TBEPAOr0 WM KHUAKOTO BEUIECTBA B JKUAKOCTU W KPUBU3HOM COOTBETCTBYIOIICH TpaHHULE
paszena. SBiieHrE peKpUCTAIIM3ALUH.

OO6pa3zoBanue HOBOIl ¢a3bl B OJAHOPOJHBIX MEPECHIIEHHBIX cucTemMax. Kputuueckue
3apoasinid. [IOHSATHE O TOMOTEHHBIX M T€TEPOreHHBIX peakiusax. KuHeTHKa BO3HUKHOBEHHS
anep u ux pocra. O6pa3oBaHUe AUCIIEPCHBIX CUCTEM B pe3ynbTare JpoOieHus OJHOM u3 ¢as3 3a
CYET BHEIIHUX BO3JICHCTBUI.

[Ipobnema yuera pazapobineHHoctd ¢Ga3 0pU  TEPMOAMHAMHYECKOM  OMUCAHHUH

TCTCPOTCHHBIX CUCTEM.

AZICOPBLIMA U CTPYKTYPA ITOBEPXHOCTHBIX CJIOEB

AncopOuust Ha TpaHMLE pas3jena SJKUIAKOCTh - ra3; e€ aHauu3 ¢ IOMOUIbIO
ajzicopObuMoHHOro ypaBHeHus ['m00ca. Xapakrep 3aBUCMMOCTH MOBEPXHOCTHOTO HATSDKEHHUS OT
KOHIIGHTpAIlMd PAaCTBOPEHHOTO BEIIECTBA B JKUJAKOW (paze MJisi MOBEPXHOCTHO-aKTHUBHBIX,
IIOBEPXHOCTHO-UHAKTUBHBIX 5 MMOBEPXHOCTHO-UHIU (D (DEepEeHTHBIX BEIIECTB. Bun
COOTBETCTBYIOLIMX M30TepM ajicopounu. OmnpeneneHne npeaeabHol BeTUUYNHbI TOBEPXHOCTHOM
KOHIIEHTPAllUU pacTBOPEHHOro BeniectBa. CTpoeHHe MOBEPXHOCTHOIO ciosl. Pacder pasmepos
MOJIEKYJ PpAacTBOPEHHOIO BEIIECTBA [0 BEJIUYMHE €ro IMPeAeIbHONW IOBEPXHOCTHOM
KOHICHTPAI1H.

AncopOuusi Ha rpaHulle pas3jena TBepAoe Telo - Tra3; ee 0coOeHHOcTU. PaznuuHble
KOJINYECTBEHHBIE MEpbl aJcOpOLMM KOMIIOHEHTa Ta30BOM (a3bl, CBA3b MEXIY HUMH, HUX
SKCIIEpUMEHTaJIbHOE omnpenenenue. M3otepMbl aacopOLuM, UX XapakTep B 3aBUCHMOCTH OT
MPUPOJIBI U YHCIIa KOMIIOHEHTOB ra3oBoil (ha3bl U Mpupoisl aacopbenrta. /luHamuka mnpoiecca
ancopbuuu. IlonsTHe o TeroTe aacopOUuu, MPUPOJE aJCOPOLMOHHBIX CHII, (PU3UYECKON U
XUMHUYEeCKOH ancopOuuu. Teopus MOHOMOJEKYJISIpHOW ajacopOuuu JI HrMiopa, OCHOBHOE
ypaBHeHHE Teopuu, HemocTarouHOCTh JPHIMIOPOBCKOW MOZENH aacopOnuu, €€ nanbHelIiee
pazButue. [lonsTre o nomumonexynsapHoi ancopOuuu. Teopus ancopobuun bpynayspa, Ommera

u Tennepa, OCHOBHOC YPaBHCHUC TCOPHU.



Ancopbuusi Ha TpaHMIle pas3felia TBEpAOe Telo - JKUIKOCTb, €€ OCOOEHHOCTH.
MonekynsapHas afcopOius. BiausHue mpupoasl pacTBOpUTENs M ancopOeHTa Ha aJcopOIio
pacTBOpPEeHHOTO BemecTBa. [IpaBuio BeipaBHUBaHUS MOIspHOCTEN Pebunnepa. KonmuecTBeHHBIC
3aKOHOMEPHOCTH MOJICKYJsipHOU ancopOruu. MonHas amcop6Omus. M3buparensHas aacopOius
noHoB. OOMeHHas amcopOums. 3aKOHOMEPHOCTH MOHHOU ajncopOimu. OOpa3oBaHHE JTBOWHOTO
3JIEKTPUYECKOTO CJ0sl HAa TpaHULE pas3fesia TBEpAOro Tela C KUIAKOCTBIO B PE3yNbTaTe

n30MpaTenbHOMN aIcopOLny HOHOB U ero cTpoenue. [loHaTue o Munennax.

SBJIEHSE CMAUMBAHMA. IIOBEPHOCTHBIE ITJIEHKH

Pacrekanue KuIKOCTH WM coOMpaHue €€ B KaIlIlo Ha MMOBEPXHOCTH TBEPIBIX U JKUJKHX
ten. CMaunBaHWe W HECMAyMBaHWE TBEPJOTO Teja JKUIKOCThIO. TepMOIMHAMUYECKUN BBIBOJ]
YCJIOBHS CAMOIIPOU3BOJILHOTO PACTEKAHUSI )KUJIKOCTH UK COOMpaHus €€ B Karuiio.

Brnusare  100aBOK — MOBEPXHOCTHO-aKTHBHBIX  BEIIECTB K  JKHAKOW ¢daze U
MIpeABapHUTEIIbHON 00pabOTKM MOBEPXHOCTH TBEPJOTO TejJa HAa CMAuyuBaeMoOCTh. [IpumeHeHHe
SIBJICHUSI CMAYMBaHUS UM HE CMAaYMBAaHUS B TEXHHUKE.

MOHOMOJIEKYJIApHBIE TJIEHKM HEPACTBOPHUMBIX BEILIECTB HA IPAHUIIE pa3eia KUIKOCTh-
ra3. MccnenoBanue 3TUX IJIEHOK METOJIOM IOJBHXKHOTO Oapbepa. M30TepMbl CKaTHs IUICHOK.
TonkoBaHuWE TOBEPXHOCTHBIX IUIGHOK KaK JIBYMEPHBIX (IIOBEPXHOCTHBIX) pPacTBOPOB.
[loBepxHOCTHOE  JaBiI€HUE  KAaK  JABYMEPHBIA  aHAJIOT  OCMOTHMYECKOTO  JaBJICHUSI.
TepMoauHAMUYECKHI1 BBIBOJ] 3aBUCUMOCTH
MOBEPXHOCTHOTO JIaBJICHUs] OT TIOBEPXHOCTHOM KOHIICHTPAIIUM BEIIECTBA, OOpa3yroIIero
mieHKy. IIpuMeHeHue merona MOBEPXHOCTHBIX IUICHOK Uil U3YYEHHUS CTPOCHUS MOJIEKYH
BEILIECTBA IUICHKU.  TOHKHME IUICHKM CMa3blBAIOIMX MATEPUAJOB Ha TPAHUIIE ABYX TBEPIBIX

Tea. MexaHu3Mm CMa3bIBarouicro JIGI\/'ICTBI/IH TIJICHOK.

OJIEKTPOKMHETUYECKME SIBJIEHUA B JUCITEPCHBIX CUCTEMAX

O6mue mnpencraBieHuss 00  JJIEKTPOKMHETHYECKUX  SIBICHUSAX. OiekTpodopes,
AIIEKTPOOCMOC, TIOTEHIIMAT TEYECHHUS, TMOTCHIMAT CEJUMEHTAIMH, CIOCOObI WX HAaONIOJCHUS.
[IpakTHyeCcKOe UCIIOIB30BAHUE ATUX SBJICHUH.

Teopusi NEKTPOKMHETUUECKUX SABICHUN. [[BOMHOW 3JIEKTPUYECKUHN CJIOW HaA TpaHULE
paznena (a3, TPUUYMHBI €r0 BO3HUKHOBEHUS. CTpPOCHHE IBOWHOTO DJIEKTPUUYECKOTO CIIOS.
[loHsiTHE O MIOCKOCTH CKOJBXEHUS U DJIEKTPOKUHETUYECKOM MOTEHLHANE. YpaBHEHUE IS
CKOPOCTH OTHOCHTEIIHOTO JBWXEHUS (a3 Mo AEHCTBUEM MOCTOSHHOTO AJIEKTPUIECKOTO TOJISI.
Pacuer no s3TomMy ypaBHEHHIO 3JI€KTPOKMHETUYECKOTO MOTEHIIUANIA HA OCHOBE ONBITHBIX JAHHBIX
1o 3JeKTpodope3y WM IAEKTPOOCMOCy. BinsHre TPUPOIBI U KOHIIEHTPAITUU JIEKTPOJIMTOB Ha

CKOPOCTb OTHOCHUTCJIIBHOI'O ABUKCHUS (pa3 u SHCKTpOKI/IHCTI/I‘-IeCKI/Iﬁ INOTCHIIHUAJI.
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YCTOMYUBOCTD JUCHEPCHBIX CUCTEM

OOume mnpexacraBieHuss 00 YCTOMYMBOCTM JHCIEPCHBIX CUCTEM. ArperaTuBHas H
CEeUMEHTAllMOHHAs YCTOMYMBOCTh. Koarymsanus M peKpUCTALUIM3alMsA YacTHL JUCIIEPOHOU
da3pl  Kak = TOpPOSIBIEHHE  arperaTUBHOM  HEYCTOMYMBOCTH  JIUCIIEPCHBIX  CHCTEM.
TepmoauHaMuyeckoe 000CHOBaHUE arperaTuBHON HEYCTONYHUBOCTH.

CrabunusupoBaHHbIE (3aTOPMOXKEHHBIE) COCTOSTHUS IUCIEPCHBIX cucTeM. Ctabuau3anus
[0 OTHOUICHHIO K KOAaryiasiuu. AHalIu3 SBJICHUS KOArylsiiuu ¢ MO3UIMHA 3()(EeKTUBHBIX
JIBOWHBIX CTOJIKHOBEHMI YaCTHII JUCTIEPCHOM (paBH,

KpuBble NOTCHLMANbHOW DHHEPrUM B3aUMOIEHCTBUA 1ByX uyactuu. Ilomsarue o
HOTEHIMAJIbHOM Oapbepe, ObICTpOM s MeaneHHOH koarynsuuu. PakTopbl, ONpEeIsIOLIIe
BEIIMYMHY MMOTEHIIUATBLHOTO Oapbepa.

Koarynsmust yactuil qucriepcHOi ¢assl B THAPO30JISAX MO JEHCTBHEM AIIEKTPOJIHTOB.
[IpaBuna koarymauuu snekrponuramMu. OcoOble sBIEHMS, HAOIOAAeMble IPH KOAryJsLuu
JJIEKTPOJIMTAMU: IIPUBBIKAHWE, HEMNPAaBUIIbHBIE DPSAbI, CHHEPIU3M, AaHTAarOHU3M, KOJUIOMJHAs
3amuTa ceHcuOunuzanus. COBpEMEHHbIE IPEICTABICHUS O MEXaHHU3ME KOaryJupyOLIEro
JercTBus  dnekTponuToB.  Koarymanus mnox JOeHCTBHEM IIEpEMELIUBAHMS, YIbTPa3BYKa,
HarpeBaHus, 3aMOpPaXUBaHUS U IPYTUX (GaKTOPOB.

Kunernka xoarymsauuu. CKOpPOCTb KOAryjsiuu, €€ BBIPAKEHUE 4Yepe3 4YHCIIO
3 PEKTUBHBIX JBOWHBIX CTOJIKHOBEHMH wacTul jaucnepcHod ¢asbsl. Kuneruka ObicTpoit
KOAryJsiliul MOHOJUCHEPCHBIX cucTteM Mo CMOJYXOBCKOMY M NOJUAMCIEPCHBIX CHUCTEM I10
Mromnepy. OCHOBHBIE KHHETHMUECKHE YpaBHEHMs, UX aHaiu3. KuHernka MeasieHHOM

KOoaryJsnuu.

OCHOBbI ®U3UKO-XUMUYECKON MEXAHUKU JUCITEPCHBIX CUCTEM.
CTPYKTYPUPOBAHHBIE JUCITEPCUOHHBIE CUCTEMbI

OOure npeacTaBiIeHns O CTPYKTYPUPOBAHHBIX cHUcTeMax. J[ucrnepcroHHbIE CUCTEMBI CO
CTPYKTYPHOM  CeTKOW, OOpa3oBaHHON  d3JeMEHTaMH JAMCIEPCHOHHOM (a3l (renm).
KoarynsuuoHHble #  KOHJEHCAIIMOHO-KPUCTALUTU3AIMOHHBIE CTPYKTYpsl 10 PeOunmepy.
KoHueHTprupoBaHHble IMYJIbCUHM M TIEHBI KaK OOpallleHHble CTPYKTYPUPOBAHHBIE CHCTEMBI, TIe
CTPYKTYpHas ceTka 00pa3oBaHa IMCIIEPCHOM CpeIoif.

YIpyromnacTuyeckue U peojIoTn4eCKUe CBOMCTBA CTPYKTYPUPOBAHHBIX CUCTEM, HX
CBSI3b C OCOOEHHOCTSIMU CTPYKTYp. SIBIeHNe TUKcoTponuu. BiusHue 106aBoK MOBEpXHOCTHO-

AKTUBHBIX BEIIECCTB HA IPOYHOCTE CTPYKTYPUPOBAHHBIX CUCTEM.



ITEPEYEHD JIABOPATOPHbBIX PABOT
1. CenuMeHTalIMOHHBIN aHAIN3 OPOLIKOB METOJJOM HAKOIUIEHHS OCaJKa.
2. Tlonydyenue u HedeTOMETPUUYECKOE HCCIeIOBAaHUE 30JIeH ¢ He IMOTJIOUIAIOIIUMUCS
YacTUL[AMU JUCIIEPCHOM (ha3bl.
3. Ilomydyenue u (HOTOMETPUUECKOE HCCIIECAOBAHUE 30J€M C HE MOIJIOIIAIMMUCA
YaCcTUIIAMU JUCIIEPCHOM (hazbl.
4. UccnenoBanue aacopOIHsl Ha TPaHULE pa3/ieria )KUAKOCTh-Tas3.
5. UccnenoBanue ancopOuuM pacTBOPEHHOI'O BELIECTBA JKUAKOW (paza Ha TpaHULE C
TBEPJIbIM TEJIOM.
6. [Tomyuenue 30J1eii M X UCCIIEIOBAHUE METOJIOM JJICKTpodopesa.

7. I3y4yeHue Koaryasiiui B TUAPO30JISIX MO AEHCTBUEM BJIEKTPOJIUTOB.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'M

W3noxeHne JEKIMOHHOTO Kypca OCYIIECTBISICTCS B BHJIE YCTHBIX JIEKIUH C
NPUMEHEHHEM 3JIEKTPOHHBIX CPEJCTB O0YUYCHHUS.

B kadecTBe AEMOHCTPAlIMOHHOTO MaTepuaia MCIOJIL3YIOTCS PUCYHKH U TaOIHIIBI IO
U3J1araeMoMy MaTepuaiy.

JUist mydiiero yCBOEHHsI TEOPETHYECKHX OCHOB B IPOLIECCE HM3YYCHUS AMCHUTUINHBI
UCTIOJIB3YIOTCS J1a00OpaTOPHbIE paOOThI, TTO3BOJISIONINE HATIAAHO MPEACTABUTH MHOTHE (H3HKO-
XUMHYCCKHUC ITPOLECCHI.

WHTepakTUBHBIE METOJIBI OOyUEHHUS.

[Tpu mpoxokaeHUH JTabopaTOpHOTO MPAKTUKyMa CTyJSHTaM TpeaiaraeTcs paborars B
MaJIbIX Tpynmnax: ydeOHas rpymma pa3OuBaeTcs Ha HECKOJIBKO HEOOJbIIMX Ipynnm — mo 2-3
yenoBeka. Kaxkgas rpymnma BbIIOJHSET 3afaHue (1abopaTOpHBIE OMBITHI) M3 J1TAOOPATOPHOIO
npakTukyma. [Ipoliecc BBINOJHEHUS OCYIIECTBISETCS Ha OCHOBE OOMEHAa MHEHUH W BbIOOpa
ONTUMAJIBHOTO IMTYyTU PCHICHUSA, T.C. UCITIOJB3YCTCA METO pa360pa KOHKPCTHBIX CHTyaHHﬁ.

Ha ocHOBe MoJy4eHHBIX AAHHBIX 1O BCEM ONbBITAM KaXKAbIH CTYIEHT 3aloJIHAET CBOM
mabOpaTOPHBINA JKypHAJ, T/€ 3alHUChIBACT PE3yJbTaThl OMNBITOB, HAOIIOEHUS, COCTaBISAET
YPaBHEHMsI PeaKLIUii XUMHUECKUX MPOILIECCOB, MPOU3BOIUT COOTBETCTBYIOIINE MAaTEeMaTHYECKHE
pacyeTsl U pe3ybTaThl MPEACTABISIET B BUIE TAOIUIl UK TpaduuecKoil 3aBUCUMOCTH.

Ha cobGecenoBanuu ¢ npernojaBareieM CTYJISHT MpeicTaBiseT 0()OPMICHHBIH OTYET 1O
JTaHHOW J1abopaTopHOM paboTe M OTBEYaeT Ha BOMIPOCHI IIPENOJABATEeNs, CBA3aHHBIE C
METOAMKON paboThl, pe3ynbTaTamMM U BbiBoJamu. Ilo psay paboT mnpemycmarpuBaercs
IPUMEHEHHE TECTOBOTO METO/Ia «3aIUThD».



I'pynnoBas pabora B XUMHUYECKOW JabOpaTOpUM CTUMYJIHPYET COTJIACOBAaHHOE
B3aUMOJCUCTBUE  MEXAY CTYACHTaMM, OTHOIUCHMS  B3aUMHOM  OTBETCTBEHHOCTH H
corpyaHndectBa. [Ipu popmMupoBaHuu rpynn y4uThIBAETCS J1Ba IPU3HAKA: CTEIEHb XMMUYECKON
IOATOTOBJICHHOCTH CTYIEHTOB M XapaKTep MEXIJIMYHOCTHBIX OTHOLIEHUH. B psage ciydaes
CTYJEHTaM CaMUM IpeJlaraeTcs pa3OUThCs Ha TPYIIIbL, COCTaB KOTOPBIX BIOCJIEICTBUU MOYKET
KOPPEKTUPOBATHCS ISl TOBBIILIEHUS KayecTBa paOOTHI.

B naGoparopHOM NpakTUKyMmMe IpU BBIIOJHEHUU OTAEIbHBIX OIBITOB HCIOJb3YETCS
METOJ MPOOJIEMHOI0 O0YUYEeHHUs: CTYACHT NOIy4aeT 3aJaHne Ha XMMUYECKUIA ITPOIecC, METOIUKY
KOTOpOr0 OH JIOJDKEH I0A00paTh CaMOCTOSATENBHO, HCXOAS M3 MMEIOIUXCS PEaKTHBOB,
00CyIUTh €€ ¢ MPEenoJaBaTesIeM U 3aTEM IPUCTYIIUTD K €r0 BBIIOJIHEHHUIO.

JIaGopaTopHbIii MPAKTUKYM BBIIOJHIETCS MO Yy4eOHO-METOJMUYECKUM IOCOOMSIM,
pa3paboOTaHHBIM  NPUMEHHUTENBHO s CTYACHTOB  COOTBETCTBYIOLIETO  HAaIlpaBlICHUS.
[Tony4yeHHbIE SKCIIEPUMEHTATIBLHBIE TaHHBIC 3aITUCHIBAIOTCS CTYIEHTaMH B pabodyro TeTpas. [1o
UTOTaM KaXAOH J1aboparopHOil paboThl CTyneHT ohopMisieT MUCbMEHHBIH oT4yer. Hammume
TAKOr0 MPAKTUKyMa I103BOJIAET CTYACHTAM 3apaHee IOJrOTOBUTHCS K COOECENOBAaHHUIO WIIU

TECTUPOBAHUIO MIPH 3AIUTE KOHKPETHOM 1ab0paTopHOi pabOoTHI.

6. OLIEHOYHBLIE CPEJICTBA IS TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
[TPOMEXYTOYHOM ATTECTALIMU ITO UTOTAM OCBOEHUS JUCLIVITJIMHEI U
YYEBHO-METOJIUMYECKOE OBECIIEUEHUE CAMOCTOSTEJIbHOM PABOTHI
CTYAEHTOB
Bonpocsl peiiTunr — kouTpoasi, CPC u 3auera c oneHkoii

JIns Tekymero KOHTPOJS YCIEBAEMOCTH CTYIAEHTOB HCIIOIb3YIOTCS PEUTHHI-KOHTPOJIb, a
TaKk K€ IpOBepoYHble pabOThl (TECThl) JUI KOHTPOJS CaMOCTOSTENbHOW palOTHI.
ITpoMexyTOUHOH aTTecTalel 1o UTOraM OCBOCHHS JUCLIUILIMHBI ABIISIETCS 3a4ET C OLICHKOM.

IIpumepsl 3a1aHuil 1715 TPOBENECHUS PEUTHHT-KOHTPOJIA:

PeiiTuHr-konrposas Nel

BOIIPOC 1.2.1. Kaxoe u3 nonoocenuti, Xxapakxmepuzyiowux MOAEKYIAPHO-KUHemudecKue
CBOLICMBA OUCNEPCHBIX CUCMEM, He COOMEEMCMEYem IKCNepUMeHmanrbHulM OAHHbIM?
OTBETBI:
1. CreneHp NOUCIEPCHOCTH — JTO BeNWYMHA, OOpaTHas JHMHEWHOMY pa3Mepy YacTHI]
JCTIEPCHOM (a3bl.
2. Tlo cremeHM IUCHEPCHOCTH BCE CHUCTEMbI KIACCU(PHUIMPYIOTCS Ha TIpyOOAUCIEPCHBIE,
MUKpPOT€TEPOr€HHbIE, HCTUHHO—KOJUIOMJHBIE, MOJEKYJISIPHBIE M  MOHOJHCIIEPCHBIE —

HCTHUHHBIC PACTBOPLI.
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3. K MoJekyIIpHO—KHWHETUYECKHM CBOMCTBAM JIUCIIEPCHBIX CHCTEM OTHOCATCS OpOYHOBCKOE
nBkeHue, mudy3us, ocMOC ¥ CeTMMEHTAITHS.

4. BpoyHOBCKOE IBM)XEHHE HMMEET MOJIEKYJISIPHO — KHHETUYECKYIO MPUPOLY U SABISAETCS
CJICJICTBUEM TEILIOBOTO JIBHKEHUS MOJICKYII.

5. SIBnenue nuddy3un CBONCTBEHHO BCEM CHCTEMaM OT MOJICKYJISIPHBIX JIO IPYOOIMCIIEPCHBIX.
CKOpOCTh TpoIecca 3aBUCUT OT BEIIMYMHBI M (DOPMBI YACTHI] TUCTIEPCHOM (a3bl; MPOIECC HIET
TeM OBICTpEe, UEM BBIILIE TEMIIEPATypa U KPYITHEE YACTHUIIBL.

6. ITockoibKy paBHOMEpPHOE pacmpelelicHue BemecTBa—Gda3pl Mo BceMy 00bEMYy pacTBopa
HauOosiee BEpOATHO, mporecc AUPPY3UH HIET C YBEIUYCHHUEM ODHTPONHMH U SABIIACTCS
CaMOITPOH3BOJIbHBIM.

7. Ilox KOHIIEHTpauel AUCTIEPCHONW CUCTEMBI CIIEyeT CYMTATh YHCIO KUHETHYECKHUX €IUHHII
— KOJINIOMJHBIX YaCTHUIl B CIUHUIIC O6’I)€Ma CHUCTCMBI, T.C. YACJICHHYIO KOHUCHTPALUIO YaCTHUIL
JIUCIIEPCHOM (ha3bl.

8. Oco0EeHHOCTh OCMOTHYECKOTO JaBJIEHUS KOJUIOUJIHBIX pPACTBOPOB II0 CPaBHEHHUIO C
HWCTUHHBIMH PAaCTBOPAMU — €T0 MaJIO€ 3HAUYECHHUE U HETTOCTOSHCTBO.

9. Manoe OCMOTHYECKOE [aBJICHUE JIFOOOH KOJIOMIHONH CHCTEMBI OOBSCHSIETCS TEM, YTO
Osraromapst OOBIIONW Macce YacTHIl AUCTIEPCHON (pa3bl MPH OJIMHAKOBOW BECOBOM KOHIICHTpALIUN
YUCJICHHAd KOHLCHTpAlud KOJUIOMAHOIO pacTBOpa BCCraa 3HAYUTCIIBHO MCHBIIC, YEM
HWCTHHHOTO.

BOIIPOC 1.2.2. [lpoananuzupyiime ymeepoicoeHus, Xxapakmepusyrowue OpoyHOBCKoe
osudicenue. Kakoe uz nux owubouno?

OTBETHLI:

1. XaoTnueckoe ABMKEHHE YaCTUIIBI JUCIEPCHON (ha3bl OXBAThIBACT OIpPE/IEICHHBIH 00beM
MPOCTPAHCTBA, BO3PACTAIONIMN BO BPEMEHH. B rOpU30HTAIBHON IJIOCKOCTH OH COOTBETCTBYET
BO3PACTAIOLIEH IUIOLIAIH, IPOIIOPLUOHATIBHOM KBaApaTy CPEIHETO CABUIA.

2. Jns cdepuyeckoil dyacTuipl paamyca I 3HAYEHUE KBaJpaTa CPEJAHErO CABUTA MPSIMO
MPOMOPLUOHAEHO a0CONIOTHOM —TeMmMIeparype U BpeMeHH HaOmoJeHuss U  00paTHO
MPONOPIIMOHATBHO COPOTUBIIEHUIO CPEIBI.

3. BbpoyHOBCcKkoe [BM)KEHHE CBOMCTBEHHO JIOOBIM YAaCTHUI[AM KaK OpPraHu4eckoro, Tak H
HEOPTaHWYECKOTO TMpoucXoxkaeHus. OHO TPOSABISIETCS TEM WHTCHCHBHEE, 4YeM OoJiblie
TeMIepaTypa U MEHBIIE BA3KOCTb CPEJIBI.

4. Korma KoJoWJHasl 4YacTUIlA TMOJHUMAETCS B OpPOYHOBCKOM JBMIKEHUM, IMOTEHIIMATbHAs
DHEPIusl CUCTEMBI BO3PACTAET, U TEMJIOTA OKPYXkKAIOIIEH CPelbl MPEBPAILAETCA B MEXaHUYECKYIO
paboTy B OTCYTCTBUM Ha4YaJIbHOM Pa3HOCTH TEMIEPATYD.

5. bpoyHOBCKO€ NBH)KEHUE — peabHBINA OMBIT, MOKA3BIBAIOIINIA, HE3aBUCUMO OT KaKoW OBl TO
HU ObUIO MOJIEKYJIIPHON T€OPUH, UTO BEUHBIH IBUraTeslb BTOPOTO poja MOCTOSHHO “NIeHCTBYeET,
XOTS U HE MOXKET OBITh MPAKTUYECKH HUCIIOJIb30BaH.

BOITPOC 1.2.3. Paccuumatime omHouienue 3Ha4eHutl cpedHe2o co8uea 4acmuy ¢ paouycamu
r1=2-10"° m u r2=8-10"" M npu ux 6poyHoscKom O8uICEHUI 30 PABHbLE OMPE3Kl BPEMEHL.
OTBETBI:

1.6,25:-10°

2.2,5:10°

3.5,0-107

4.2,0-10

5.4,0-10?
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BOITPOC 1.2.4. Kaxoe u3 yKasauHulX s61eHUll He XAPAKMEPHO Oas UCMUHHO—KOLLIOUOHBIX
cucmem?

OTBETDI:

1. Kononasie pacTBOpbl CIOCOOHBI paccenBaTh CBET WM ONAJIECIIMPOBATH, YTO YKa3bIBaET HA
UX HEOIHOPOJHOCTD.

2. KomnouaHo — AMCIEPCHBIE CHCTEMBI CIIOCOOHBI K IUANIN3Y, T.€. OHU MOTYT OBITh OYHIICHBI
OT pa3JIM4YHbIX IPUMECEH KPUCTAIUIMYECKUX BEILECTB.

3. Yactuusl qucnepcHoi (azbl MOTYT 00J1a/1aTh SJIEKTPUIECKUM 3apsiIoM, TOITOMY KOJUTOUTHBIE
pacTBOpbl 0OHAPY>KUBAIOT SIBJICHUE JIEKTPOJIN3A.

4. JInist KOJUTOMIHBIX CHUCTEM XapaKTepHa BecbMa MeUIeHHas U dy3usl.

5. BenmmunHa OCMOTHYECKOIO JABJICHMS AJI KOJUIOMAHBIX PACTBOPOB XapaKTEPU3YeTCs MaJlbIM
3HAUEHUEM U HETIOCTOSIHCTBOM.

6. KomouaHble CcHUCTEMbl OTJIMYAIOTCA arperaTMBHOW HEYCTOWYMBOCTBIO M CIIOCOOHBI
KOaryJIMpoBaTh 110/ BIUSHUEM BHEIIHUX BO3JEHCTBUM.

BOIIPOC 1.3.1. Uzyuume nonoosicenus, xapaxmepuzyroujue memoobl NOAy4eHUs: OUCNepPCHbIX
cucmem. Kakoe uz nux neoocmamouno 060cHo8anHo?

OTBETDI:

1. KomnougHele  cucTeMbl,  3aHUMAIOIIME  MPOMEKYTOUYHOE  TIOJOKEHUE  MEXIy
rpyOOIMCIIEPCHBIMU U MOJIEKYJISIPHBIMHU, MOTYT OBITh HOJIY4€HBI JINOO 0ObEJUHEHUEM MOJIEKYJI
WIA MOHOB B arperarsl, Ju00 B pe3ysibTaTe AUCIIEPTHPOBAHUS OOJBIINX YACTHII 10 TPeOyeMbIX
pa3MepoB.

2. JlucrieprupoBaHHe€ — OTO H3MEJIbUCHHE TBEPABIX WM JKUAKHX TEJI B WHEPTHOH, HE
B3aMMOJECHCTBYIOLIEN C U3MEIbYAEMBbIM BELIECTBOM, CPEE.

3. B HpOTHBONOJOXHOCTh PACTBOPEHHUIO IUCIEPIMPOBAaHUE IPOXOAMT, KaK IPABUIIO, HE
CaMONPOM3BOJILHO, a C 3aTPAaTON BHEIIHEH padOoTHI.

4. B otnenbHBIX Ciydasx TBEPAOE TEIO WM HKUAKOCTH MOTYT CaMOIPOU3BOJIBHO
JTUCIIEPrUpOBaThCS B KHUAKOW cpefie ¢ 0O0pa30BaHHWEM KOJUIOWTHOW WIJIM MHMKPOT€TepOreHHOU
JTO(PUIBHON CUCTEMBI.

5. Ilpumep ¢usnueckoit KoHIeHcaM — o0pa3oBaHUE TyMaHa: IPU NOHWKEHUH TEMIEPaTyphbl
BO3/lyXa JaBJE€HHE BOJJHOIO Iapa CTaHOBUTCS BBIIIE PaBHOBECHOIO M B Ta30BOil (aze
BO3HHMKAET HOBAs *kuAKas (aza.

6. MeTroJl XMMHUYECKON KOHJEHCAIMH 3aKJIIoyaeTcss B 00pa3oBaHUM HOBOU (ha3bl B TOMOTEHHOM
cpelie B pe3yabTaTe U3MEHEHHUS COCTaBa CPE/bI.

BOIIPOC 1.3.2. Hatimu omuoutenue ckopocmeti 0ce0anusi Kanejiek 8005 1H020 MmymMaud, eciu ux
paouxcet pasuvl coomeemcmeento: Y1=10"w u r,=10Cu

OTBETBI:

1.10°

2.10"

3.1072

4. 107

5. 10

BOIIPOC 1.3.2. B kakom u3 npugeoenHvix npumepos 8eujecmao OUCnepCcHoll (hazol — meepooe
mejo, a eeujecmso OUCNePCUOHHOU CPedbl — HCUOKOCL?

OTBETHI:

1. ABIMBI, TIBLITH, CMOT

2. MBUTBHBIC TTEHBI, YMYJIbCUU

3. TMIPO30JH, OPraHO30JIH

4. yroib, CUJIMKaresib

5. CIUIaBbl, CUTAJLIBI
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6. HeTh, MOJIOKO
7. MUHEpAJIBI: OMaJl, )KeMYYT.

BOIIPOC 1.3.4. Kakxoe u3 ypasHenuil He cledyem UCHOIb308aMb Ol ONPedeseHus
MOJIEKYNAPHO-KUHEMUYECKUX CBOUCME KOLIOUOHO-0ucnepcHulx cucmem? O1BETDI:
1. p=cRT

2. dm:—DA%dz’
dx
3 Axo _RT7
3nrN ,
4. A2 = 2Dz
_ RT
67nrN ,

I7Ie C — MOJISUIbHAsI KOHIIGHTPAIUS, P — OCMOTHYECKOe aaBienue; D - koapdunuent muddysum.

BOIIPOC 1.3.5. Haiimu omuowenue ocmomuueckux oOaeieHuil JIJs JIBYX THUIPO30Jel
CEPHUCTOr0 MbIIIbsIKA OJUHAKOBOM KOHILEHTPALMHU, HO PAa3JIMYHON JAUCIIEPCHOCTH C pajlycaMu
c(hepHuecKNX MOHOYACTHI COOTBETCTBEHHO I1=3-108m 1 r:=6-10°m.
OTBETBI:
1.3,8:10°
2.8:103
3.0,7
4.5,0
5.11,0

PeiiTuHr-koHTpOIBL Ne2
BOIIPOC 2.1.1. O3naxkomvbmecb ¢ NONOACEHUAMU, XAPAKMEPUIYIOUWUMU NOBEPXHOCHIHbBLE
saenenus. Kaxkoe uz nux — neyoognemseopumensvho?
OTBETDI:
1. [ToBepXHOCTHBIMHU Ha3bIBa€TCS TOHKUN TPEXMEPHBIN CIIOH, 00pa3yroluiics Ha MOBEPXHOCTU
KOHTAKTHUPYIOIIUX (a3 U UMEIOIUI KOHEUHbIE pa3Mephl.
2. Ha rpanuue pasgena >KUIKOCTb — Ta3 pPaBHOACHMCTBYIOLIAs CHUJI MEXMOJIEKYJISIPHOTO
B3aMMO/ICICTBHS HapaBIeHa HOPMAJIbHO K TIOBEPXHOCTH B CTOPOHY KHUJKOH (a3bl.
3. Pabota, coBepiiaemasi B M30TEPMUYECKHX YCIOBUSX B IPOIECCE MEPEBOAA MOJEKYJNBI U3
0o0beMHON (ha3bl B MOBEPXHOCTHBIM CIIOM, paBHA YBEJIWYEHHIO CBOOOJHON IOBEPXHOCTHOMN
DHEPrusl.
4. TloBepXHOCTHasi SHEprusi — 3TO paboTa pa3pblBa CBA3EH MpH APOOJEHUU TBEPHABIX TEl,
CBSI3aHHAs C YBEJIIMYEHUEM [TIOBEPXHOCTH pas3zeia.
5. BayTtpennee naBineHne — 3TO CUiIa, C KOTOPOM MOBEPXHOCTHBIN CIIOM BO3CHCTBYET HA 00BEM
Gba3bl.

BOITPOC 2.1.2. M3yuume onpedenenus, Xxapakmepusyrowue npupooy Hno8epXHOCHMHO20
Hamsicenust. Kakoe uz nux mpedyem ymounenus?

OTBETBI:

1. Pabota oOpa3oBaHHS EAWHHIIBI ITOBEPXHOCTH, COBEpIIacMas IPOTHB CHJI BHYTPEHHETO
JABJICHUSI, HA3BIBAETCS TOBEPXHOCTHBIM HATSHKCHUEM.

2. BenmwmunHa G — TIOBEPXHOCTHOE  HATsDKEHHWE —  SBISIETCS  KOA(PPHUITUESHTOM
MPOMOPLHUOHATEHOCTH MEXKAY paboTOM, 3aTpauyeHHOW Ha M3MEHEHHE ILUIONMAAN TTOBEPXHOCTH U
STHM H3MEHCHHEM ILIOMIA/IH.

3. CornacHo 3KCHepUMEHTAIBHBIM JaHHBIM TTOBEPXHOCTHOE HATSKEHUE TUHEHHO yMEHBIIaeTCs
C POCTOM TEMIIEPATypPhl BIUIOTH JI0 KPUTHYCCKOM.
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4. BenuunHa 6 XapaKTepu3yeT MEXMOJIEKYIISIPHOE CUEIJICHUE, MOJISPHOCTD JKUJIKOCTU U CBSI3aHa
C IUTIOJIbHBIM MOMEHTOM, MOJIIPU3YEMOCTBIO BELIECTBA U JUAJIEKTPUUECKON MTPOHUIIAEMOCTHIO.
5. Bce yTBepKIeHHS CIIPAaBEIIMBHI.

BOITPOC 2.1.3. B kakom cnyyae nepexo0 K caedyiowemy ppazmeHmy 6vi800a YpasHeHUe
aocopoyuu I'ubbca nedocmamouno 060CHOBaAHO?
OTBET:

1. U3meHenne CBO60,I[HOI>'I OHEPIur MOBEPXHOCTHOI'O CJIO:

dF = ocdA+ Ado‘+Z:,uidni +Znid/ui (1)

2. ITo ananoruu ¢ ypaBaeHuem [ ' n66ca-/lrorema:

Ado +> ndy; =0 ()

3. Orpann4mBasICh TOIHKO M30TEPMHUUCCKUMH MIPOLIECCAMH M Pa3JIeNB 00€ YacTH ypaBHEHUS (2)
Ha A,. moiryuum, do = —Zfid,ui

4. Jlna OunapHOW cucrema (MHIEKC | — pacTBOpHTENb, 2 — pPACTBOPEHHOE BEIIECTBO
do=-Idu, — I',du,
5. Tak xak dg = RTd Ina, gonyckas 3aMeHy aKTUBHOCTH Ha KOHIIEHTPAIUIO JJIsi pa30aBICHHBIX
c do
pacTBOpOB, MOAY4YUM [ = ——— - ——
RT dc

BOIIPOC 2.1.4. /{na kakux u3z npuseoeHHulx 8ewecmas 8 ciyiae 80OHbIX PACHBEOPO8 GeIUUUHA
doldc bonvwe nyna?

. HEOPTaHUYECKUE AIIEKTPOIIUTHI

. OPraHUYEeCKHE KUCIOTHI

. CIIUPTHI

. benku

. CIIOXHBIE d(PUPBI.

DN D W N =

BOITPOC 2.2.1. [lpoananuzupyiime ypasHeHus, Xapakmepusylowue noeepxXHOCMHOe
HamsdiceHue U noeepxHocmuylo sHepeuio. Kakoe u3z Hux mpebyemcs OONOIHUMENbHO
YMouHumy?

OTBETBI:

1. Aw=0AA

dG
2. 9= &
dA T,P,n;

3.U :J—T(d—Gj
dT )y

4. 4 _ const
dT

dF
o= —
> dA VT

BOIIPOC 2.2.2. U3zyuume nonodicenus, xapaxmepusyroujue npupooy aoCoOpOYUOHHBIX CUIL.
Kaxkoe u3 nux ne coomeemcmeyem coépemenHbiM npeoCcmagieHusm?

OTBETHLI:

1. AICOpOIIMOHHBIMH HA3bIBAIOTCS CHJIBI MEXMOJEKYISPHOTO B3aUMOACUCTBUS MEXIY
MOJIEKYJIaMH WJIM aTOMaMH, HaXOJSIITUMHUCS B Pa3HBIX (azax.
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2. Kak cumpl ocoboro poma aacopOLMOHHBIE CHJIBI OONAMalOT OPUEHTAIIMOHHBIM,
UHIYKITHOHHBIM M TUCTIEPCUOHHBIM B3aHMO/ICHCTBHEM.

3. Jng moHUMaHHWS TPUPOILI aNCOPOIMOHHBIX CHJI HEOOXOAMMO YYUTHIBATh, YTO B aKTE
aJicopOIMK MOJIeKyia ajcopdara B3aMMOJCHCTBYET HE C OJHHM, a CO BCEMH OJFDKaHIINMU
aToMamu aJicopOeHTa, T.e. C 00BEMOM.

4. TonmmuHa aJICOPOIIMOHHBIX CIIOEB MOXET JOCTUTATh THICSY aHTCTPEM, 3TOT (PAaKT yKa3bIBaeT
Ha JTAJIbHOJICHCTBHE aICOPOLIMOHHBIX CHII.

5. Teopust MEKMOJEKYJISPHBIX CHJI TIOKAa3bIBAET, YTO BCE TPH KOMIIOHEHTHI JHEPTUU
NPUTSDKEHUS: OPUEHTAIMOHHAS, WHAYKIIMOHHAS W JUCICPCHOHHAS COCTABJISIFONINE OOpaTHO
NPOTIOPIIMOHATIBHBI MIECTOM CTENICHU PACCTOSHUSI.

BOITPOC 2.2.3. Kaxas u3 npugedeHHbIX 3a8UCUMOCIell HA3bl8Aemcs U30mepmol adcopoyuu?
OTBETHI:

1.a=f(T)
2.a="f(P)
3.P =f(T)
4.P =1f(a)
5. T = f(P)

BOIIPOC 2.2.4. Hzyuume Kpusvle, npedcmasisoujue  3d8UCUMOCIb  KOAUYeCmad
aocopoupyemozo eeuwjecmea (opounHama) om OasieHus 8 2az08ol ¢haze (abcyucca) 0
Medicgpasnoll nogepxnocmu pazoena meepooe meno — 2as. Kaxasa uz xpuevix xapakxmephna 011
meopuu aocopoyuu BOT?

OTBETBI:

f / /,v/

BOIIPOC 2.2.5. [lpoananusupyiime ypaeHenus, Onucwvléarowjue aocopoyuio Ha meepoou u
JHCUOKOU nosepxrHocmu pazoena gas. Kaxoe uz nux sgnsemces asmnupudeckum?

per=" _...._

WP @

—

OTBETHI:
1. a(l+kP)=a, kP K — koHCTaHTa
2. lga= Igb+llg P b, N — KOHCTAaHTBI
n
ke
3.I'=r, C — KOHIIEHTpAIHs
1+ ke
A KP /P,
4, a= Ps — naBrneHue HACHIIIIEHHOTO Tapa
1- P 1+ (k-1 P
PS PS
5.a=K,P K: — koHcTanTa 'enpu

PeiiTuHr-koHTpOIBL Ne3
BOIIPOC 3.1.1. M3yyume nonosxcenus, xapaxkmepusyiowue aocopoyuio Ha mexcghasnou
nogepxnocmu meepooe meio — 2as. Kaxoe uz nux ne coenacyemcs ¢ ucxooHvimu nOI0HCEHUAMU
meopuu aocopoyuu Jlenemwopa?
OTBETBI:
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1. Ancopbums Moniekyn aacopOTHBa MPOMCXOAUT HA AKTHBHBIX LEHTPaX, HAXOMALIMXCS Ha
MIOBEPXHOCTHU TBEPOTO aCOpPOCHTA.

2. AncopOupoBaHHbBIE MOJIEKYNbI YICPKHBAIOTCS AaKTUBHBIMU LIEHTPAMH TOJIBKO B TEUYECHUE
OIPENICIICHHOTO BPEMEHH, KOTOPOE HE 3aBHCUT OT TEMIIEPATYPHI.

3. TloBepxHOCTHasi KOHLEHTpalus ajacopOTHBa MPOMOPLUOHANbHA JaBICHHUIO Taza U
KOHIICHTPAIIUU CBOOOIHBIX aKTHBHBIX IICHTPOB.

4. BcrnenctBue Manoro paadyca JCUCTBUS aJCOPOIMOHHBIX CHJI M HMX CIIOCOOHOCTH K
HACBHIINICHUIO  TOBEPXHOCTh  aJCOpPOCHTa MOXKET OBITh  3alOJHEHA  TOJBKO  OJHHM
MOHOMOJIEKYJISIPHBIM CIIOEM a/ICOPOTHBA.

5. ApncopOupoBaHHBIE Ha COCEIHUX AaKTHBHBIX IIEHTPaxX MOJEKYJIbl aJcopOTHBa HeE
B3aMMOJICHCTBYIOT MEXKIY COOOH.

6. AncopOnusi TpeACTaBIsSeTCs KaK KBa3UXMMHUYECKash PEaKIMs MEXIY MOJICKYIIOW Ta3a |
AKTHUBHBIM IICHTPOM, B PE3yJIbTaTe KOTOPOI 00pa3yeTcs acopOupOBaHHBIN KOMILIEKC.

BOIIPC 3.1.2. Kaxyilo u3z npusedeHHulX GeluduH onpeoensem 4HacmHdas Npou3so0HdAss Om
MEPMOOUHAMUYECKO20 NOMEHYUALA NO naowaou?

dG
dA )7 pc

OTBETHI:

. XUMHAYECKUH TTOTESHIINAI

. BHYTPEHHSIS SHEPT U

. IOBEPXHOCTHOE HATSHKEHUE
. IOBEPXHOCTHAsl aKTUBHOCTh
. CBOOO/HAsI SHEPTHUS.

DN AW N =

BOIIPOC 3.1.3. [Ipoananuzupyiime ciredyrowjue ucxoonvie NOJOHNCEHU MeoPpUU MONEKVISPHOU
aocopoyuu Ilonanu. Kakoe u3 Hux He coomeemcmeyem COBPEMEHHbIM MeopemuyeckKum u
9KCNEepUMEHMANbHLIM OAHHBIM?

OTBETBI:

1. Ancopbuust oOycioBiMBaeTcs TONbKO (¢u3nyeckuMu Ban-nep-BaanbcoBbiMM cuilamMu. Ha
MOBEPXHOCTH a/ICOPOEHTA HET aKTUBHBIX I[EHTPOB.

2. AncopOuUMOHHBIE CHIJIBI JEMCTBYIOT Ha PACCTOSHHSI, MPEBBIIAIOIINE pa3Mepbl OTIENbHBIX
MoJeKkyn agcopOTuBa. O6pazyercs acopOLMOHHBIN 00BEM.

3. Kaxnmas Touka BHYTpH aACOpPOLIMOHHOIO O0bEMa XapaKTepU3yeTcsl ONpeAesIEHHbIM
3HaUEHUEM aJICOPOIIMOHHOTO TOTEHIHAA.

4. AncopOLMOHHBIN MOTEHIUAN TPEACTABIsAET COO0M M30TEPMHUECKYIO pabOTy CKaThs rasa
(mapa) npu mepeBoje ero U3 o0beMHON (a3pl B 00JACTh MOBEPXHOCTHOTO CJIOS C JaBICHUEM,
OTJIIMYHBIM OT PaBHOBECHOTO.

5. JlelictBue aaCOpOIMOHHBIX CHJ IO MOpE VyAaleHUus OT Mex(}a3sHOoi TOBEPXHOCTH
YMEHBIIAETCS M HA HEKOTOPOM PACCTOSTHHH PaBHO HYIIIO.

6. 3aBUCUMOCTbH aJICOPOIIMOHHOTO MOTEHIIMana OT aJCOPOIMOHHOTO 00heMa HOCUT Ha3BaHHE
XapaKTEPUCTUUECKON KPUBOM.

BOIIPOC 3.1.4. Kaxoiui u3 nepeuucieHHvix 9KCNEPUMEHMAIbHbIX Memo008 He N0360sem
onpeodenams N0BEPXHOCMHOe Hams ceHue?

OTBETBI:

1. Meros1 MakCUMaJIbHOTO JIaBJI€HHUs My3bIpbKa (MeTox Pebunaepa)

2. Merop nepeMeleHus MapuKa B TUCIIEPCUOHHON cpefie

3. CranarMOMeTpUYECKHI1 METO/I OTPhIBA KAIUIA KHUAKOCTU

4. TenzuMeTpu4yeCKUd METO/ OTPBIBA KOJIbIIA

5. MeToz kanmuIsspHOTrO NOHATHUS KUJIKOCTH.
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BOIIPOC 3.1.5. M3yyume nonosxcenus, xapaxkmepusyiowue aocopoyuio Ha medxdcghasnou

nogepxuocmu meepooe meno — eaz (nap). Kaxoe us nux cywecmeenno omiauuaemcs om
OCHOBHBIX NONONCEHUL MeopuU NOIUMOLEKYIAPHOU adcopoyuu napos bpynayspa — dmmemma
— Tennepa?

OTBETHI:

1. Ha noBepxHOCTH TBEpAOro ajacopOEHTa HMEIOTCS HEPABHOLICHHBI B HHEPreTHUECKOM
OTHOILICHHSI aKTUBHBIE [IEHTPBI.

2. Ancop6umst MHOTOCTOMHA. Kaxk1as MoJieKysia mepBoro cliost CIyKHUT HEHTPOM IS acoponun
BTOPOI'O U MOCIIEAYIOIINX CIIOEB.

3. TlepBrrii cioit agcopOTUBa 00pa3yeTcss B pe3ynbrare IeiCTBUS BaH-Iep-BaaabCOBBIX CHIIL,
HOCJEIYIOIUEe — B PE3y/IbTaTe KOMIIEHCALIUY.

4. AncopbupoBaHHas (a3za MpeacTaBIsSeTCS KaK COBOKYITHOCTh aICOPOMPOBAHHBIX KOMILJICKCOB
— MOJIEKYJISIPHBIX 1IETI0YEK, KOTOPbIE SHEPTeTUUECKU HE B3aUMOAEHCTBYIOT APYT C APYTOM.

5. TemnoThl aacopOLUMU €IMHUYHOTO M JIBOMHOTO KOMILIEKCOB MPUOIM3UTEIHHO OJWHAKOBBI U
paBHBI TEIUIOTE 0OBEMHON KOHJICHCAIUH.

6. AncopOIuio MOJIEKYI Tapa MOXKHO pacCMaTpHBATh KaK CEPHI0 KBa3UXUMHYECKUX PEaKIUi
00pa3oBaHus aICOPOLIMOHHBIX KOMILIEKCOB.

7. Ilpu 3Ha4YeHWSAX MAaBJICHUS B Tra30oBOM (a3e, NaJIEKHX OT JaBJICHUS HACHIIMICHHOTO Napa,
o0pa3zyeTcss MOHOMOJIEKYJISIPHBIN CIIOM.

8. Ilpm yBenwueHWH JaBIEHUS B Ta30BOM (pase YMcIo CBOOOMHBIX AKTHBHBIX LEHTPOB
COKpAILIaeTCsl, @ YUCIIO KPATHBIX KOMIUIEKCOB pacTerT.

9. O6beMHast KOHIEHCAUS MTapa MPOUCXOAUT NP JAOCTHXKEHUU JaBJIEHUN, PaBHBIX JaBJICHUIO
HACBIILEHHOI'0 T1apa MpH JaHHOH TemnepaType

10. Ilpenmomaraercsi, 4TO IJIOWIAAb, HPUXOJALIAsICS HAa OAHY MOJEKyly ajacopOTuBa B
IIOBEPXHOCTHOM CJIO€, - IMOCTOSIHHAsI BEJIMYMHA. DTO JaeT BO3MOXKHOCTb BBIUUCIIATH BEJIHMUUHY
yJIelIbHOM MOBEPXHOCTH a/1COPOEHTA.

IIpumepbI TeCTOBBIX 3aJaHUH A1 KOHTPOJISI CAMOCTOATEILHOH PadoThI

BOIIPOC 4.1.1. Ilpoananuzupyiime Hudcenpugeoennvie NONONCeHUs, XapaKmepusyroujue
mexanusm obpazosanus 080UHO20 2NeKmpuyeckoeo cios, Haiiloume nonoowcenue, Asnswoweecs
UbO HesepHbIM, OO CHOPHBIM!

OTBETBI:

1. DOnekTpuueckue SBICHUA Ha MeX(a3HbBIX MOBEPXHOCTAX — CIEACTBUE H30BITOUHON
MOBEPXHOCTHOM 3HEPTrUU — pe3yibTaT B3aUMOJEHCTBUS COMpUKacaromuxcs a3 Mexay coOoM.
2. Cnenuduueckas acopOLUs HOHOB — IEPeXo]l U3 >KUIKOW (a3bl B MOBEPXHOCTHBIA CIION
YacTUIl JUCHEPCHOM (a3pl — CONMpOBOXKIAETCS IepepaclpenesieHueM 3apsiioB B o0nactu
MOBEPXHOCTHOTO CIIOS.

3. Eciin mexda3Hasi MOBEpXHOCTh OOpa3oBaHa BEIIECTBAMHU, HE CIOCOOHBIMH OOMEHUBATHCS
3apsjaMu, TO JIBOMHOM dSJEKTpUYEeCKMHd Cioil MokeT oOpa3oBaTbCsi B pe3ysbTaTe
OpPUEHTUPOBAHUS MOJSPHBIX MOJIEKYI.

4. Ilepexon MOHOB WJIM JIEKTPOHOB U3 OJHOM a3kl B JPYryio Ha IpaHHIle pa3zesia Ha3bIBaeTCs
MMOBEPXHOCTHOM JTUCCOLIMAIIUEH.

5. AzncopOuMs MOHOT€HHOTO IMOBEPXHOCTHO—AKTHBHOI'O BEIECTBA MOXKET MPOHCXOIUTHh Ha
IpaHHULE IBYX HECMEIIMBAIOIIUXCS KUIKOCTEeH, HampuMep, Bojbl U O6ensona. [longpuas rpynna
MOJIEKYJIbl TOBEPXHOCTHO — AaKTHUBHOIO BeIecTBa, oOpalleHHas K Boje, Oyzaer
JTUCCOLIMMPOBATD; B PE3yJIbTaTe AUCCOIMAMU MexX(a3zHas MOBEPXHOCTh IPUOOpPETAET 3apsil.

6. Ecnu B cuctemy MeTamul — Boja J00aBUTh XJIOPUCTHIN HATPHiA, TO 3a CUET M30MpaTeIbHOI
azcopOLMK aHMOHOB XJOpa Ha MeTajljie MOSBUTCA HM30BITOUHBIN OTpULIATENBHBIN 3apsl, B
Onu3IeKalleM cioe pacTBopa OyJaeT W30BITOUHBIN MOJTOKUTENbHBIN 3apsii U3 HOHOB HATPUSI.

7. Ilpu KOHTaKTE€ MeTauia ¢ Ta30BOM (pa30i MPOUCXOJUT TMEPEXO0]l MIEKTPOHOB OT METallia K
ra3zy. Mexda3zHasi IOBEpXHOCTb 3apsKaeTcsl.
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BOIIPOC 4.1.2. U3yuume nonodicerus, xapaxmepusyroujue Mexanusm oopazo8arus 080UHO20
Cl0s UOHO8 Ha npumepe obpazosanus 3014 cyivgpama Oapus. Kakoe uz Hux mpebyem
VMOYHEeHUs!?

OTBETHI:

1. Ilpu cnuBaHuU BOJHBIX PACTBOPOB XJjopuaa Oapusi U cynbdara HaTpus oOpazyercs 30Jb
cynbara 6apusi.

2. B 3aBucHMMOCTH OT YCJOBHM (KOHIEHTpalusi KOMIIOHEHTOB, TEMIEPAaTypbl U JPYTHUX)
obpa3yroTrcs MuKpokpucTanku BaSO4 GomnbIield niu MEHbIIEH TUCIIEPCHOCTH.

3. Ecnu ucxoaHble KOMIOHEHTHI B3AThl HE B CTPOrO CTEXHOMETPUYECKUX COOTHOILIEHUSX, TO
MOHBI 0apus WK CYIb(aT-UOHBI MOTYT OKa3aThCs B 3HAYUTEITLHOM HU30BITKE.

4. IIpu u30bITKE, HAPUMEP UOHOB Oapusi, OHM HAYHYT NEPEXOIUTh U3 PACTBOPA B TBEpAYIO (dazy
Y 3aHMMAaTh BAaKAHTHBIE MECTA, JIOCTPanuBasi KPUCTAITUYECKYIO PEIIETKY.

5. IIpu sToM TBepaas ¢aza mproOpeTaeT MOJOKUTENbHBIN 3apsij, KUAKAs — OTPULIATEIbHBIN.
N30biTouHbIE CyNb(AT-HOHBI BCIEACTBHE KYJIOHOBCKOTO B3aMMOJICHCTBHSI TONTSHYTCS W3
pacTBopa K a/JicOpOMpOBAaHHBIM Ha MOBEPXHOCTH HOHAaM Oapus — oOpasyeTcsi IBOMHON ciou
HMOHOB.

6. Monsl Oapusi, BBI3BIBAIOIINE B JAHHOM CIy4ae BO3HMKHOBEHHE MEX(a3HOTro MOTEHIIHANa,
HAa3bIBAIOTCS TOTCHITUAIONPEACIISIOIINMH.

7. CynbdaT-uOHBI, KOHIEHTPUPYIOIIUECS B PACTBOPE OKOJO 3apsDKEHHOW TMOBEPXHOCTH
KPUCTAILIOB cylib(ara Gapus HA3BIBAIOTCS IPOTHBOHMOHAMM.

BOIIPOC 4.1.3. MU3yuume nonoswcenus, 0060CHO8blBaOWUE 6bl1800 MEPMOOUHAMULECKO2O
COOMHOWEHUsL MeNHCOY INEKMPUYECKUM NOMEHYUAIOM U NOBEPXHOCMHBIM — HAMSNCEHUEM
(vpasuenus Jlunnmana). Ykasxcume nemounoe.

OTBETBI:

1. U3menenue suepruu ['m66ca MOBEPXHOCTHOTO CIIOSI

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

IA€ (p — AIEKTPUUECKUI NOTEHIUAI,  — 3apsi/l IOBEPXHOCTH.
2. 3meHeHne noBepxHOCTHOM dHepruu npu T=const n P=const

dG = ocdA+ mq )
- [onueiit nuddepenmman

dG = odA+ Ado + ¢dg +qde @3)

o
4. BolunTas TpeTbe YpaBHEHHUE U3 BTOPOTO, MOJIy4acM do- AT -,
»

e A — 3aps €AMHHUILBI IIOBEPXHOCTH.
5. CornacHo YpPaBHCHHUIO Jlunmmana npu JI000M MEXaHH3Me 06pa30BaH1/1;1 ,Z[BOI>'IHOFO CJ1041
YBCIUMYCHUC MMOTCHIIMAJIA BCErAa MPUBOAUT K YBCIIMYCHUIO TOBCPXHOCTHOI'O HATAKCHH .

6. 13 conocrasnenus ypasuenuit Jlunnmana u ['m60ca cnenyer (, = Fzl

rae I' — u30bITOYHAs KOHIIEHTPAIUS HOHOB B MIOBEPXHOCTHOM CIIOE.

BOITPOC 4.1.4. HUzyuume cxemvl cmpoenuss muyeil O1s KAKoeo Cayyas Gopmuposanue
KOJLIOUOHBIX 4ACTNUY NPOUCXOOUM NYMeM HOBEPXHOCIHOU OUCCOyUayuu?

OTBETHLI:

1. {[M(ZnS)nZn**](n—x)SO; IxSO;"
2 {[M(Si0,)nSiOZ 12(n— x)H " }2xH*
3. {[m(BaSO,)nSO; ]12(n—x)Na*}2xNa*
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2. {[m(Agl)nAg"](n— x)NO; }xNO;
5. {[m(H,Sn0O,)nSNO*]2(n - x)CI }2xCI"
6. {M[ZN(OH), InZn*" - 2(n — X)CI-}2xCI-

BOIIPOC 4.1.5. Kaxoe u3z onpedenenutl, Xxapakmepusynowux 3J1eKmpoKuHemuiecKue s61eHusl,
MOJICHO CHUMAMb NPOMUBOPEUUBHIM?

OTBETBI:

1. SBneHue mepeHoca SKUAKOCTH TOJ JICHCTBHEM BHEIIHETO S3JCKTPUYECKOTO OIS,
HAO0IaeMOe B KAMWUISIPHO—IIOPUCTBIX TENaX, a TakKe B OJMHOYHBIX KalWUIsApax,
Ha3bIBACTCS IJICKTPOOCMOCOM.

2. [IlepememieHue 4YacTHIl JUCHEPCHOW (a3pl B OIIEKTPUUYECKOM TIOJIE€ OTHOCHTEIHHO
JMCTIEPCUOHHOM CpeJlbl Ha3bIBaETCs AIEKTpodope3om.

3. BO3HUKHOBEHHE Pa3HOCTH MOTEHIIMATIOB MEXKIY JIBYMS CTOPOHAMH TOPUCTOU auadparMbl
OpU TMPONYCKaHWW dYepe3 Hee BOABI JIMOO MEXIy KOHIAMH OJMHOYHOTO Kalwuisapa Ipu
MPOTEKAHUU Yepe3 HETO BOJIbI HA3BIBACTCS TIOTCHIIMATIOM TCUCHHUSI.

4. TlosiBneHHE pPa3HOCTH MOTEHIMAJIOB MEXIY IBYMS 3JICKTPOJaMH, PACIOJIOKCHHBIMU Ha
pasHOil BBICOTE COCYyZa, B KOTOPOM OcemaeT (mepeMeniaercsi) CyCHeH3Us] MEIKOIMCIIEPCHOTO
KBapIla, Ha3bIBACTCsI MOTCHIIUAIOM OCEaHHS WJIH IOTECHIIMAJIOM CETUMECHTAIINH.

5. DNEKTPOKUHETUYCCKUE SIBICHHUS TPOSIBIISIFOTCS] TEM ClTabee, 4eM MeJTbue YaCTHUIIbI TUCTICPCHOM
(a3bl, ¥ UCUE3AFOT COBCEM TP MIEPEBOJIE TUCTICPCHOM CUCTEMBI B MOJICKYIISIPHBIN pPacTBOP.

6. llpuumHa  DNEKTPOKMHETHUYECKHX  SIBJICHHA  3aKIIOYaeTcsl B CYIICCTBOBAHHH
HPOTHBOIIOJIOXHBIX 3aPSIOB TBEPIOH U )KUIKOH (ha3 CUCTEMBI.

7. Pa3zHOMMEHHOCTH 3apsaoB (a3 MPUBOJUT B CIydae HEMOJBMIKHOIO IIOPHCTOTO Telia B
AJIEKTPUUECKOM T0JIE K MIEPEMEIICHUIO TTOJIBU)KHBIX IIPOTUBOMOHOB BMECTE C JKUIKOM (Ha3oii.

8. CyIIHOCTh JJICKTPOKMHETHYCCKHUX SIBIICHUH 3aKJIFOYaeTCs B TEPEABMKCHHUHM YaCTHI]
JMCIIEPCHOM (a3l W JUCHEPCUOHHOW Cpellbl TPU NPUIOKEHHHM K CHCTEME Pa3sHOCTU
MOTEHIIMAJIOB WA, HA000POT, B BOSHUKHOBEHHUIO PA3HOCTH TOTEHIIHAIIOB MPU OTHOCHUTEIIEHOM
nepeMenieHnH Ga3bl U CPeIbl.

BOIIPOC 4.2.1. [lpoananuzupyiime paccyicoeHusi 0 npupooe 21eKMpPOKUHEeMULEeCKO20
HOMEeHYUana u yKaxcume ouuooynoe?

OTBETBI:

1. DIEeKTPOKMHETHYECKUN MOTEHIIMAT — 3TO AJIEKTPUYECKUN TMOTEHIMAN, OTCYUTHIBAEMBIN OT
TPaHUIbI CKOJBKEHHUS /0 YPOBHS B JKUIKON (pase, JOCTATOYHO YOAIEHHOTO OT Mekda3zHOU
IpaHULbl pa3jena.

2. I'paHuIIa CKONBKEHUSI YCTaHABIUBACTCS MIPU OTHOCUTEIHLHOM IepeMenieHuu (a3, Harpumep
MIPH TSYCHHUH KUJIKOCTHU BIOIb TBEPIOHW MOBEPXHOCTH.

3. HeB03MOXHO yKa3aTh TOYHOE MOJO0KEHUE TPAHULIBI CKOIBKECHHS.

4. C 10oCTaTouyHON YBEpEHHOCTHIO MOYKHO IPEIOIO0KHUTh, YTO TIEPBBIA CJIOM MOHOB M TIEPBBIN
CJION MOJIEKYJN BOJIbI, CMAUMBAIOIINX TBEPAYIO (ha3y He MmepeMeniaTcs OTHOCUTENHHO TBEPAOH
(a3bl MPU TCUCHUH JKUTKOCTH.

5. DNEeKTPOKUHETUYECKUI MOTEHIIMAA BO3HHMKAET MPH OTHOCUTEILHOM MepeMenieHus (a3 mox
JENCTBUEM NMPUIIOKEHHOTO JIEKTPUUECKOTO MOJIS.

BOIIPOC 4.2.2. Paccmompume nonodxicenuss, OnUchl8arouue Mexanusm o0pazo8anus 080UHO20
NEeKMPU4ecKo2o cnos uornos. Kaxoe uz nux npomugopeuum skcnepumeHmanbHolM OGHHbIM?
OTBETBI:

1. Ha rpanuiie Boga — TBepsIid Hoaua cepedpa B BOAY OyAyT MEPEXOIUTh MPEUMYIIIECTBEHHO
MOHBI cepedpa, Tak Kak OHHU 0oJiee TUIPATUPOBAHEI.

2. IloBepxHoCTh Hoauaa cepeOpa OyAeT UMETh HEKOTOPBIM M30BITOK MOHOB HOJla, KOTOPBINA CO
CTOPOHBI BOJIbI OyeT HEUTpaTn30BaH N30BITKOM HOHOB cepeOpa B MPUJIETAIOIIEM CIIOE.
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3. DToT Tmpolecc TMpHBEAET K BO3HUKHOBEHUIO MEXK(}a3HOTO CKauyka TMOTEHIHAJIOB,
MPEMSITCTBYIONIETO aibHeHIIeMy nepexoay HOHOB.

4. JIBoitHOH ciOM HMOHOB OOpa3yercsi HE CaMOIPOM3BOJIEHO, a B pe3yibTaTe YMEHbLICHHUS
SHEPrUuU MOBEPXHOCTHOTO CIOA.

5. B pesynpTate mporecca Imnepexoja HOHOB YCTaHABJIMBAETCS PABHOBECHE, KOTOPOMY
COOTBETCTBYET OIpeesIEHHOE 3HAUEHUE CKauKa MOTEHIHAIOB.

BOIIPOC 4.2.3. Kaxoe u3 sgnenuii Habarooaemcs, eciu HCUOKoCmsb noo GIUAHUEM DPA3HOCIU
HOMEHYUAN08 nepemewaemcs depes NOPUCIYIO HENOOBUIICHVIO MeMOpaHy K O0OHOMY U3
971eKmpo008?

. DIeKTpOoIu3

. AneKTpodopes

. AIIEKTPOOCMOC

. 3 dext KBunke

. 3¢ ekt [JopHa

. AIIEKTPOIMAIIU3.

AN DN AW =

BOITPOC 4.2.4. Kakas u3 yka3aHHBIX JIMHUK - Ooyiee BepOATHAs TpaHUIA CKOJIbKEHUS MpU
MepEMENICHIN MUIIEIUIBI B JJIEKTPUUYECKOM I0JIe?

OTBETBI:

{m[Fe(OH),] : n- Fe’

3(h—x) CI'} §3x -Cl™

BOITPOC 4.2.5. ]Iy kakoro ciy4ast popMpOBaHHE KOJUIOMIHBIX YACTHIL IIPOUCXOAUT IyTEM
MOBEPXHOCTHOM HOHU3aLUU?

1. {[m(Au) - nAUO, J(n — X) K" IxK™*

> {[M(HgS) -nHS J(n—x)H " }xH"

5. {[M(Si0,)-nSIC 12(n— x)H *}2xH*

4. {[M(ZnS) - nZn**](n — x)SO; IxSO;~

5. {m[Fe(OH),]-nFeO" - (n — x)CI }xCI~
6. {[M(Agl) - nAg™](n = X)NO; IXNO;

BOIIPOC 4.3.1. [llpoananusupyiime nonoxiceHUus Xapakmepuzylowue cmpoeHue 08OUHO20
anekmpuiecko2o ciosa. Kaxoe uz Hux ne coenacyemcsi ¢ cOBpeMEHHbIMU MeopemudecKumu u
9KCNEPUMEHMATTbHBIMU OAHHBIMU?

OTBETDI:

1. JIBOWHON 3JIEKTPUYECKUN CIOM COCTOMT M3 HOHOB OJTHO 3HAaKa, OTHOCUTEIBHO MPOYHO
CBSI3aHHBIX C JUCHEpPCHON (a30if, W HKBUBAIEHTHOIO KOJIMYECTBA MPOTHUBOIOIOKHO
3apsKEHHBIX KOHOB, HAXOIALIUXCS B JUCTIEPCUOHHOM cpefie BOIU3U MexX(pa3zHOM MOBEPXHOCTH.
2. 3apsaa Ha TOBEpPXHOCTH TBEpAOW JucHepcHOM ¢a3pl B MEPBOM  MPHOIMKEHUU
paccMaTpUBaETCs KaK TOBEPXHOCTHBIMN 3apsil.

3. JIBOIiHOI NeKTpUYEeCcKUd cloi 0Opa3yeTrcsl B pe3ysibTaTe N30MpaTeaIbHON aacopOIK OJJHOTO
13 HOHOB, IPUCYTCTBYIOIINX B JUCIEPCHOHHOM CpeJie.
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4. JIBOMHOHN »IEKTpHUYECKUI Cioi Ha Mex(da3HOM TpaHMIIE TBEPIOE TEIO — KUAKOCTb
MpeJICTaBIsIeTCs KakK IIOCKUI KOHAEHCAaTop, 0/lHa 00KIIaKa KOTOPOTO CBA3aHA C MOBEPXHOCTHIO
TBEPJAOrO TeNa, a Apyras, HeCymas MPOTUBOIOIOKHBIA 3apsil, HAXOAUTCS B KUIKOCTH BOIU3U
MOBEPXHOCTH.

5. BcnencTBue TEIUIOBOTO JIBMXKEHHMS HOHOB IMPOTHBOMOHBI paccesHbl B JKUAKOH (asze He
HEKOTOPOM PaCcCTOSTHUU.

BOIIPOC 4.3.2. IIpu xaxux 3Ha4eHusix 31eKmpoKUHemu4ecKkoeco NOmeHyuaid 8 MuiIUGo Ibmax
OuUcnepcHas cucmema MoxHcem CHumamsvcsi yCmoudusou?

OTBETBI:

1.0...30

2.0...50

3.0...100

4.30...70

5.50...100

BOIIPOC 4.3.3. Kakxoe u3 ypagueHuii coomeemcmeyem meopuu CmpoeHus O0BOUHO20
9ﬂekmpul¢ecmeo cnos, npeonoxcentotl LlImepuom?

1. -
o 47[5¢
2.c,=¢C exp(—@j
RT
3. &E=4rmQq/ &
@ +zFp
4, ¢c =c,exp| ————
- p( RT j
5. &=4nnU [ eH

BOIIPOC 4.3.4. U3yuume onpedenenus, xapaxmepuzylowue cmpykmypy Muyeisl
{m[Fe(OH),]-nFe’** -3(n—x)CI }3xCI"

Kaxkoe u3 nux nemouno?

OTBETDI:

1. M — yucno HeNTpanbHBIX MOJIEKYI, 00pPA3YIOLIUX arperarhbl

2. N — 9KCII0 NOTEHIMAT00pa3yoIuX HOHOB

3. 3(n-X) — yKcCII0 MPOTHBOMOHOB, HAXOIAIINXCS BOJIHM3H TTOBEPXHOCTH

4. X — 4uCII0 MPOTUBOMHOB, PACCESHHBIX B JKUAKON (haze Ha HEKOTOPOM PACCTOSTHUM OT TPaHULIbI

paszena

5. (N-X)+X — 4KCcII0 HOHOB, HAXOAAIIUXCS B MU HY3HOHHOM CIToe.
Bonpocsl Kk 3k3aMeny

VY nenbHas NOBEPXHOCTh M pa3Mephl YaCTHUIL B JUCIIEPCHBIX CUCTEMAX

Knaccudukanms 1ucrnepcHbIX CUCTEM

IToBepXHOCTHOE HaTsIKEHUE

ANCOpOIIMOHHBIE SIBICHUS

VYpaBuenue aacop6uuu ['enpu

VYpaBuenue aacopouun OpeitHanmnxa

VYpaBuenue aacop6uyu Jlenrmiopa

AJcopOnust Ha MOPHUCTHIX aJACOPOCHTaX

© o Nk wdE

CtpoeHue MUIIEIUIBI, pacyeT JIEKTPOKHHETHYECKOTO TIOTCHITHAIIA
10 DJIEKTPOKUHETUYECKHE SIBJICHUS

11. CenumeHTAIIMOHHOE PaBHOBECHE

12. Koarynsmust AMCIEPCHBIX CUCTEM DIIEKTPOIUTAMHE
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[Tognepxka caMOCTOSITEIBHOW PabOThI CTYIEHTOB 00ECIIEUMBACTCS COOTBETCTBYIOIICH
y4eO0HO-METOIMYECKON JTUTEPATYPOM:
1. Onpmesckuit M.B., [lopodeea N.b. Komnonnnast xumusi. [IoBepXHOCTHBIC SIBICHUS U
JIMCTIEPCHBIE CUCTEMbl. PENTHMHrOBas CMCTEMa OpPraHU3alUM U OLEHKU CaMOCTOSTEIIbHOU
pabotel cTynenTa/ Yueb. nocodue. Bnl'Y, Bnagumup. — 2003.
2. Ilpaktmueckue pabotel mo kojutoupHod xumuu. [unsea JIII.,, Cymakoa H.H.,
Bbenoycora B.H., Munakosa T.C., MamontoB I'.B. Yue6Hoe mocobue. 2015. 244 ctp.
3. Ilpaktukym no kosouanoi xumun. Kupndaenko O.A. Yuyebnoe nocodue.2012. 110 ctp.
7. YYHEBHO-METONUYECKOE 1 UTHOOPMAIIMOHHOE OBECIIEYHEHUE
JUCHUTTJIIMHBI

a) OCHOBHas TUTepaTypa:
1. Komnounnass XuMmHusi TOBEPXHOCTHO-aKTUBHBIX BemiecTB. Bepexxnukos B.H.,
I'epmameBa U.U., Kpsicun M.IO. YueOnoe nocobue. 2015, 304 ctp.
2. Komnoumnass xumwusi. Pomanenko E.C., ®panneBa H.H., besrrna E.B. VYueOnoe
mocobue. 2013., 52 c.
3. HymraeB A.B. JIaGopaTOpHBIi MPaKTUKYM 110 (PU3UUECKON U KOJUTOMIHOW XHUMHUH.
2012, 80 c. (bubmuorexa Bal'Y)
4. [IpakTHKyYM 1O KOJUIOWAHON XUMHUH. Y4yeOHOe ocobOue s By30B. Jlomkaukosa B. /1.,
3aneiMoBa H.M., Jlonatuna JI.W. 2012., 288 c. (bubnuoteka Bal'V)
5. Ilpaktukym no xommounHo xumuu. Kupuuenko O.A. 2012., 110 c. (bubauoreka
Bal'Y)

0) AOMOJIHUTENbHAS TUTepaTypa:

1. Kypc komnounnoit xumuu. @punpuxcoepr I.A. YueOnuk. 2010. 416 c. (bubnnoteka
BalY)
2. ®usnyeckas u komwiouaHas xumus. Mapunkuna . A., ITonskosa H.IIL., Kosanps FO.U.
Vuebnoe mocoodue. 2009., 151 c.
3. OcHOBBI OMOPU3NYECKON M KOJUTOMIHOW XuMHH. YueOHoe nmocodue. bapkosckuii E.B.
u ap. 2009., 160 c. (bubnmoteka Baly)
4. OctBanpg B. KpaTkoe nmpakTudeckoe pyKOBOJCTBO IO KOJUIOUIHON xumuu., 2010 T.
86 c.

B) MIEpPUOINYECKUE U3JaHUS:
. Boga: xumus u sxonorusi.
. CopO1inoHHBI€ U XpoMaTorpaduuecKue mpoIecchl.
. Environ Technol.
. Bocrouno — EBpornelicknii )ypHai Iepe10BbIX TEXHOJIOTMI

W~

T') HHTEPHET - PECYPCHI:
. https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/
. http://www.xumuk.ru/
. http://elibrary.ru/
. http://sci-hub.org/

8. MATEPUAJIbHO-TEXHUYECKOE OBECITEYEHUE AMCHUITJINHBI

O~ wN -

Ob6opynoBaHue AJisl BBITOJHEHHS J1a00paTOPHBIX pabOT B MPAKTUKYME 110 KOJUIOMTHOM
XUMUH.
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PaGouasi mporpamMma AMCLMILIHHBL COCTAB/IEHA B COOTBETCTBHH C TPeOOBAHUAMM
®I'OC BO no nanpasienuio 04.03.01 - Xumus

Pabouyio nporpamMmy cOCTaBuIl /; ) e Kyxtun B.A.

A ;
Peuensent: 000 «BMT», K.X.H., Hay4. corpynumg@véz__"l‘penﬁxos A.B.

[TporpamMma paccMOTpPEHa W 0100peHa Ha 3ace/laHuu kadenpb XUMHUH
nportokon Nefor __ /Y. w0y Js/S .
3apeayiommii kadeapoi

fopyocien Kyxtuu B.A.
4
PaGouas mnporpaMma paccMoTpeHa M oxo0peHa Ha 3ace/laHHH yuebHo-
meroandeckoi komuccun Hanpasnenus 04.03.01 — Xumus

[TpoTokon Nefhor JE oy Zors”

INpejcenaren KOMHCCHH ﬁ/ Jpreie Kyxtuu b.A.
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JIMCT INEPEYTBEPXJIEHHWS
PABOYEHN ITPOI'PAMMBI JIMCLIATLUTMHBI KOJUJIOWJITHA S XUMUA S

PaGouas nporpamma oso6pena va LU/ A0/ yueGubiii roa.
[Tporokon 3acenanus kapeapst No 4/ or3/# ¥ rona.

3asenyrouumit kadeapoii /I‘Ef,»m‘

Pabouas nporpamma ono6pena Ha eOHblii roz.
I[Iporokon 3acenanus kadeapnr No oT S0k rona.

3aseyiouwmii kadeapoii ./L(g:n neees

Pabouas nporpamma ono6pena Ha yueOHbIi ro.

[Iporokon 3aceanus kadenper Ne oT roja.
3asenyrowmii kaheapoit

Pabouas nporpamma oj106pena Ha y4ueOHbIi roj.
[Iporokon 3acenanus kadeapn No oT rojia.
3asenyiowuit kapeapoi
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