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1. OEJX OCBOEHUS JUCHUITTIMHBI

[lenbto OCBOEGHMSI JTUCHUIUIMHBI KOJUIOMJIHAs XWUMHUS SIBISieTCS: yriyOjJeHHe 3HaHWN B
o0macTi cnenu(UYecKnx CBOMCTB AMCIEPCHBIX CUCTEM, KOTOpPBIE BXOJAT, KAK COCTABHAs 4acTh
BO MHOTME TEXHOJOTMYECKHE MPOLECHl U HIMPOKO MCHOJIB3YIOTCSA MPU MOJYYEHHH Pa3IudHbIX
MaTepUajioB, OCHOBHBIE CBOMCTBA KOTOPHIX 3aBUCAT OT JUCIEPCHOCTH, IPUPOABI TOBEPXHOCTU U
CBSI3aHbI C 3aKOHOMEPHOCTSIMHU CTPYKTYpOoOOpa3oBaHHUsI.

3amaun: u3ydeHHeE SIBICHHH IMPHUCYIIUX TUCIEPCHBIM CHUCTEMaM, HCCIeloBaHHue (PHU3MKo-
XUMUYECKUX CBOMCTB U 3aKOHOMEPHOCTEN U UX U3MEHEHUH B KOJUIOUIHBIX PACTBOPAX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
JluciumimHa KOJUIOUTHOW XUMHH U3ydaeTcs B 00s13aTEIbHON YacTH y4eOHOro TUTaHa.
[TpepexBU3UTHl AUCHMILIAHBL: HEOPraHUYecKas XHMHs, OpraHuYeckas XuMus, (QHu3uka,
MaTeMaTuka, pu3udeckast XuMusl.

3. IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 1O JUCHUITJIMHE
[Inanupyemble pe3ynbTarbl 0Oy4EHMsI 1O JUCLUIUIMHE, COOTHECEHHBIE C IJIAHUPYEMBIMU
pesynbratamu ocBoeHus OITOII

Koxa ¢popmupyembix [Tnanupyemble pe3ynabTaThl 00yUeHUs O HanmenoBanue
KOMIICTEHITUH JTUCIUIIIINHE, B COOTBETCTBUH C HHIMKATOPOM OIIEHOYHOTO
JIOCTHIKCHHS KOMIICTCHIIMHI cpencTaa
WNuaukatop PesynbTaTsl 00yueHus o
JIOCTHIKCHHUS JTACITUTLINHE
KOMIICTCHITUHU
OIIK-1 Cnocoben | OIIK-1.1. 3uaer | 3uaem: OCHOBHEBIC
M3y4arThb, TEOPETHUUECKUE MOHATUA O  CTPOCHUH
aHATM3UPOBATh, OCHOBBI XHMHH, | BEIIECTBA, Ipupoie
HCII0Ib30BaTh MPUHLUIIBI CTPOCHUS | XUMUYECKOM  CBA3M U
MEXaHU3MBI BEIIIECTBA, CBOMCTBA Pa3TUYHBIX
XUMHUYECKUX PEAKIHM, | MEXaHU3MBbI U | KIaccoB XAUMUYCCKHX
MIPOUCXOSATIINX B | 3aKOHOMEPHOCTH 3JIEMEHTOB, COCIWHCHUH,
TEXHOJIOTHICCKUX MPOTEKAHUS BEILECTB U MAaTEPHUAJIOB,;
rpoueccax U | XUMUYECKUX Ymeem: IPOBOJAUTH | TecTsl, BONPOCHI
OKpY’KaloIlleM MHpE, | peaKkiui; nabopaTtopHbIe
OCHOBBIBAsICh Ha | OIIK-1.2. VMeeT | ucciaenoBaHusl, aHaIU3EI
3HaHUSAX O CTPOCHHMHM | aHATU3UPOBATH U | OTOOpaHHBIX  Tpod U
BEIIECTBA, TMPUPOJE | MHTEPIOIUPOBATh 00pa3ioB
XUMHUYECKOM CBS3M W | PE3YNIbTATHI, Bnaoeem: 0a30BBIMHU
CBOMCTBAx pa3INYHBIX | TOJYYCHHBIE B XOJI€ | HABBIKAMU HCIIOJb30BAHUS
KJIaCCOB XHMMHUUYECKHX | XUMUUYCCKHUX COBPEMEHHOI anmnaparypsl
3JICMEHTOB, IKCTIEPUMEHTOB; MIPU MPOBEJICHUN HAYYHBIX
coeaunennii, Bemects | OIIK-1.3. Bmageer | ucciemoBanuii; MeTogaMu
U MaTepuaoB. HaBbIKaMU 6e30macHOro o0palieHus ¢
MPOBEACHUS XUMHYECKUMHU
XUMHYECKOTO MaTepuaiaMH ¢ YIETOM UX
JKCIIEPUMEHTA, buznuecKux u
METOIaMH XAMHYECKHX CBOMCTB.
HCCIIeIOBaHUS
CBOICTB BEIIECTB H
MaTepHUaIoB.




OIIK-2. Crniocoben
UCIIOJIh30BATh
MaTeMaTHYECKHE,
¢dbuznveckue, PU3NKO-
XUMHUYECKHE,
XHUMHAYECKHE METOJIbI
JUIS  peIIeHusl 3aaad
npodheCCHOHATLHON
JESTEIILHOCTH.

OIIK-2.1.
TEOPETUICCKHE
OCHOBBI
(dyHIaMEHTaIbHBIX
pas3nenon
MaTeMaTHKH,
(U3HUKYN, XUMUH;
OIIK-2.2. VYmMmeer
HCII0JIb30BaTh
3aKOHBI,
CIIPaBOYHBIC JAHHBIE
U KOJIMYCCTBEHHBIC
COOTHOIIIEHUS
MaTeMaTHKH,
(U3HKY, XUMHAHA IS
pelIeHus 3aaa4
npodeccnoHaTBEHOM
JIEATEIIbHOCTH;
OIIK-2.3. Bnaneer
buznmuecKkuMu u
XUMUYECKUMH
METOIaMH
HCCCAOBAHMS,
MaTeMaTUYECKUM
armapaTom JUTS
00paboTku u
HMHTEPIPETALIH
pe3yJIbTaTOB
IKCIIEPUMEHTA.

3Haer

3naem: OCHOBHBIE
dbyHIaMEHTaTbHBIC
HOHATUA B o0JacTu

KOJUJIOMIHOM XUMUH,
Ymeem: ananmuszupoBatb u
MHTEPIPETUPOBATH
pe3yJIbTaThl XUMHYECKUX
UCCJIETOBAHUM IS
pelieHus 3aj1a4
npo¢eCCHOHATBHON
JIESITEIIbHOCTH;

Braoeem: cnocoOHOCTBIO
BbIOOpa COBPEMEHHBIX
METOJIOB aHaym3a
HEO0OXOIUMBIX JUIS
U3YYCHHUS CBOIICTB
BEILIECTB U TMPOIIECCOB C
MIPUMECHEHHUEM
COBPEMEHHOU
BBIYHCITUTEILHON TEXHUKU
u MaTeMaTH4eCcKOn
CTaTHCTHKH.

TecTsl, BOIIPOCHI




4. OBBEM U CTPYKTYPA JUCIUIIJINHbBI
TpynoeMKOCTh JUCUMIUIMHBI COCTABIIAET 3 3a4eTHBIX eAuHMI], 108 yacoB

TemaTuyecKuil MJIaH
®opma 00yueHHUSs - OUHAasA

Ne | HaumenoBanue KonrakTHas pabota dopmbl
1/ TEM pa3JielioB < 00yYarOIIMXCSI C TEKYIIero
II JUCHUIIIINHBI & neJarort4yeCKuM Camoc KOHTPOJIA
E‘ § a00THUKOM TOATC YCIICBACMOC
3| 8 ~ g meHas | TH, opma
5) = § o §< 2 o 9 paboT | IPOMEXyYTO
= | s | E§ G é =3 a YHOM
o 5 » i 3 S S § aTTecTaluu
5 | 288 4 T8
= F o R 3 S

1. | Brenenue. 4| 1 2 - 2
Conepxanue n
3a/1a4u Kypca.

2. | MonekymnspHo- 412-4] 4 8 12
KHHETHYECKUE U
ONTUYECKUE
CBOMCTBA
AUCIICPCHBIX
CUCTCM.

3. | TepMoauHamuKa 4 |5-6| 2 4 12 PetiTunr
IIOBEPXHOCTHBIX KOHTPOJIb
SIBJICHUU. Nel

4. | AncopOrus Ha| 4 | 7- 4 8 12
MIOBEPXHOCTHU paszena 10
¢a3. Kanumispueie
SIBJICHHSI.

5. | Dnexkrpokunernuecku | 4 | 11- 2 4 12 Peittunr
e SABIICHUS B 13 KOHTPOIIb
JMCTIEPCHBIX No2
cucTeMax.

6. | YcroitunBOCTH 4 | 14- 2 8 10 Peittunr
JTUCIIEPCHBIX CUCTEM. 15 KOHTPOJIb

No3

Bcero 3a 4 cemectp 16 32 60 3auer ¢

OIIEHKOM

Hanmuuwe B pucuuioivHe

KIIT/KP

HTOTO 110 NUCIIUTIINHE 16 32 60 3auer ¢

OLIEHKOM




TpynoeMKOCTh JUCHUILIMHBI COCTABIIACT 4 3a4eTHBIX eauHull, 144 yaca
TemMaTuyecKu MJIaH

®opma o0ydyeHus — 3204Ha (5 JieT)

Ne | HammenoBanue KonTakTtHas pabora ®opmsbl
1/ TEM pa3/ielioB < 00yUaroIIMXCsI C TEKYIIEero
I JACIHATUIAHBI = neIarorn4yeCKuM Camoc | KOHTpOIs
= é aOOTHUKOM TOATE | yCIIEBAEMOC
§ 3 = - g JbHAS | TH, dbopma
3 % § 5 ? 3 S § pabot MPOME3KYTO
g § E ; a Lg ., § a YHOU
o = % g 9 S % S aTTecTaluu
5 88 8 o S
= F o R 3/ S

1. | Benenue. 5| 1 1 - 5
Conepxxanue 5
3a/1a4u Kypca.

2. | MonekynsipHo- 5(12-4] 1 - 20
KHMHETHNYCCKUC nu
OIITHUYCCKHC
CBOKCTBA
JTUCIIEPCHBIX
CUCTEM.

3. | Tepmogunamuka |5 |5-6| 1 - 20 Peiituar
IIOBEPXHOCTHBIX KOHTpPOJIb
SIBJICHUM. Nel

4, Ancopbuus Ha | 5 7- 2 4 25
MOBEPXHOCTHU pazferna 10
¢da3.  KamwuispHbie
SIBJICHUSL.

5. | DnexTpokuHernyecku | 5 | 11- 1 - 20 Pelitunr
e SIBJICHUS B 13 KOHTPOJIb
JUCIIEPCHBIX No2
crcTeMax.

6. | YcroituuBocTh 5| 14- 1 2 20
JIUCTIEPCHBIX CHUCTEM. 15

7. | OcHOBBI ¢usuko- | 5 | 16- 1 - 20 PeliTunr
XUMUYECKON 18 KOHTPOJIb
MEXaHUKHU Ne3
JIMCIICPCHBIX CUCTEM.

Bcero 3a 5 cemectp 8 6 130 3auer ¢

OLICHKOH

Hamnune B jgucnumimbe

KII/KP

HTOTO 110 IUCIIATIINHE 8 6 130 3auer ¢

OLICHKOU




Conepmaﬂne JICKIITMOHHBIX 3aHATHH 110 ANCHUIIJINHE

Paznen 1. BBegenue. Coaep:kaHue U 3a1a4u Kypca.
Tema I Ilonamue 0 KOIMOUOHBIX CUCIEMAX U ONpedeleHuUe KOJLIOUOHOU XUMUU KAK HAYKU.

Conepxxanne tembl. KomnongHas Xumus - Hayka O (PU3MKO-XMMHYECKHX CBOHCTBax
JUCIIEPCHBIX CUCTEM U IMOBEPXHOCTHBIX sIBIEHUsX. JlucrnepcHble cUCTeMBbl Kak OcoObIil Kiacc
reTeporeHHbIX cucTeM. Bo3pactanue posiv eCTECTBEHHBIX I'PaHUI] pa3zesia o Mepe YBEeTU4YEeHUS
CTEMEeHH pa3IpOOJICHHOCTH OJHOM WM HECKOJbKUX (a3 TeTeporeHHOW cuctemMbl. Mepbl
pa3apoO6IeHHOCTH JUCTIEPCHON (ha3bl.

Knaccugukanuss qUCTIEpCHBIX CHUCTEM IO arperaTHoMy cocTosHuio (a3, mo dopme u
pasmMepam 4acTHUL AUCTIEPCHOMN (ha3bl, UX KOHIEHTPAIUH U TIO APYTHUM MIPU3HAKAM.

CXOACTBO W pas3inyMe KOPIYCKYJSPHBIX BBICOKOJMCIEPCHBIX CHCTEM C pPacTBOpPAMHU
BBICOKOMOJICKYJIIPHBIX BemiecTB. CrIOCOOBI OTYUYSHHS JUCTIEPCHBIX CHCTEM.

Pa3neun 2. MoJieKkyIsIpHO-KHHeTHYeCKHE H ONITHYECKHEe CBOMCTBA JUCIIEPCHBIX CHCTEM.
Tema 1. Tennosoe 0sudicenue Monexkyn u OpOyHOBCKOe OBUICEHUE.

Copepxannie Tembl. [loHsiTHE 0 OPOYHOBCKOM JBHMIKEHHUM YaCTHUI[ IUCHEPCHON (a3bl U
KMHETUYECKUX  CBOMCTBAaX  JUCHEpPCHBIX  cucrteM.  OmpenereHue  KOPIYCKYJSPHBIX
BBICOKO/IMCIIEPCHBIX CHUCTEM KaK pPacTBOPOB, e "pacTBopuTeiaeM" CIYXKUT IUCIEPCHOHHAsS
cpema, a B KadecTBe 'pAacTBOPEHHOTO BemiecTBa' BeICTymaer mucnepcHas (aza. CrocoObl
BBIPQ)KEHUS KOHIEHTPAIIMY YaCTHII JUCTIEPCHOM (hazbl.

Huddysus wactun nucnepcHoit  (aspl. IloHsiTHe O TpagueHTe KOHIEHTPAIWH,
1 y3MOHHOM MOTOKE, MOBEPXHOCTHOM TUIOTHOCTH AU(P(HY3UOHHOTO MOTOKA YACTHII. 3aKOHBI
mubdy3un duka. TepmoauHamuueckoe onucanue nuddysun. Ypasaenue ans kodpduinenrta
T dy3uoHHON mnpoBoauMocTH cpenbl. OOocHoBaHuMe 3akoHOB Puka. YpaBHeHHe s
ko3 uurenTa qudQy3un 4acTHIl B BAZKOU cpejie.

Teopust GpOYHOBCKOTO JIBUXKEHMS YaCTULl TUCTEPCHOH (a3bl. YpaBHEHHE Ul CpeaHei
KBaJJPaTUYHON MTPOEKITUH CMEIIEHHS YaCTHII.

Tema 2. Ceoumenmayuonuo — ouggysnoe pagnogecue.

Copepxanne Tembl. CeauMeHTalMs 4YacTUIl AMCIEPCHOW (a3bl B I0JIE 3€MHOTO
NPUTSHKEHUS. U B IEHTPOOESIKHOM T10JIe. 3aKOHBI JABIKEHHS OTACIBHON YacTUIBI B BA3KOW cpejie
1oJ JeiCTBUEM BHEUIHEro CHUJIoBOro 1mojs. IloHATHE O CeAMMEHTAllMOHHOM IIOTOKE U
MOBEPXHOCTHOW TNIOTHOCTH CEIMMEHTAIMOHHOTO OTOKA YacTHULI.

CeauMeHTanlMOHHO-M((Y3MOHHOE paBHOBECHE B KOPIYCKYJISPHO - JHCIEPCHBIX
cucremax. IloHATHE O KMHETHYECKOH YCTOWYMBOCTM 3THUX CHCTEM. 3aKOHBI pacHpeieieHHs
KOHIICHTPAllMM  YacTHUI[ JHUCIEpCHOW ¢a3sl B TPOCTPAHCTBE TIIPH  CEIUMEHTAIMOHHO-
Tud(dy3MOHHOM paBHOBECHHM B TPaBUTAIMOHHOM TMoje 3eMIM M ILEHTPOOEKHOM IOJIe.
Omnpenenenre Macchl U pa3MEPOB YaCTHUIL C ITOMOILBIO 3TUX 3aKOHOB.

CeaMMeEHTAIIMOHHBIN aHATN3 KOPIYCKYJISIPHO-IUCIIEPCHBIX CHCTeM. Pacuer pamgmyca
YacTHIIBl [0 3aKOHY €€ JBHXKEHHUsS B BA3KOW cpele B I0J€ 3E€MHOIO MPUTSDKEHHS U
LEHTPOOSKHOM TMoyie. MeTo/bl OnpeleNeHuss CKOPOCTH JIBUKEHHs 4YacTUI[ B Ciydae
MOHO/IMUCIIEPCHON CHUCTEMBI, B TOM YHMCIIE€ METOJ| HaKOIJIeHUs1 ocajaka. OmnpeeneHne pajnycoB
YaCTHI] NOJIUIMCIIEPCHON CUCTEMBI M IOCTPOCHHUE KPUBOM pacnpeaeseHHs YacTHIl 10 pajnycam
C TIOMOIIIBbIO METO/1a HAaKOIUIEHUS OcaJKa.

Tema 3. Onmuueckue cgoticmea 30.71eti U Memoobl UX UCCIEO0BAHUSL.



Conepxxanne Tembl. PaccesHue cBera (M3IydeHHs) KOPIYCKYJISPHO-AUCIEPCHBIMU
CHUCTEMaMHU, ero IIPUYUHBL. Y IbTpaMUKPOCKOIINYECKUN METOL H3Yy4YECHUS
BBICOKOMCIIEPCHBIXCUCTEM.

KonuyecTBEeHHbIE XapaKTEPUCTUKU SBIICHHUS pPACCESHUs H3IIYYEHUS JHUCIIEPCHBIMU
CUCTEMAMM: IIOTOK, IIOBEPXHOCTHasi IIJIOTHOCTb IIOTOKA (MHTEHCHUBHOCTb) pPACCESIHHOTO
u3aydeHus, Kod3dduuueHt paccesHUs cpeabl M JIp. 3aKOHOMEPHOCTH CBETOpAacCEsHUs
CHCTEMaMHM C HENOIJIOMIA0IMMH YaCTHIIAMU JUcTiepcHOM ¢a3pl. Ciryyail OueHb MEJIKUX YacTHUIL
cepuueckoil popmbl. YpaBHeHus Panest 1151 MHTEHCUBHOCTH M IIOTOKA PACCESTHHOIO U3JTy4EHUs
u kod¢p¢unuenra paccesHus. Cucrembl ¢ Oosnee KpynHbIMH yacTunamu. OcobGeHHoCTH
CBETOPACCESIHUSI CUCTEMaMHU C MOTJIOINAIOIIMMHY YaCTHIIAMU JUCHEPCHOH (a3bl.

Hedenomerpuueckuii 1 (GOTOMETPUUYECKUI METOABI HMCCIEIOBAHUS KOPITYCKYJISPHO-
JHCTIepCcHBbIX cucteM. OnpeneneHne KOHIEHTPAIMK, pa3Mepa U (OpMbI YacTUI] C TOMOIb 3TUX
METO/I0B.

Paznen 3. TepmoaguHaMuKa MOBEPXHOCTHBIX SIBJICHUIA.
Tema 1. Tepmoounamuuecxkue yHKYuU NOBEPXHOCMHO20 CJIOA.

Copepxanuie Tembl. TepMOIUHAMHYECKOE OMUCAHHE T'€TEPOreHHBIX CHUCTEM C YYETOM
€CTECTBEHHBIX I'paHuI] paszaena no meroay ['nubd6ca. [lonarue o pazaensronieil MOBEPXHOCTH, €€
MaKpOCKOIIUYECKUX CBoOMcTBax. IloBEepXHOCTHOE HaTsHKEHHE U IUIOIIA[AL pa3Zelisoien
MOBEPXHOCTHU KAK COIPSHKEHHbIE CBOWCTBA, OTBETCTBEHHBIE 32 MEXaHUYECKOE B3aUMOJICHCTBUE C
OKpy’KaroIien cpenoi. @yHnaMmeHTanbubie ypaBHeHus: ['u0606ca it pazuenstoinield moBepXHOCTH
U npuierarommx kK Hed ¢a3. CBoOoaHAs 3HEprusi pasAelsrouiedl MoBEpXHOCTU (M30BITOYHAS
CcBOOOIHAsT SHEPTUS WU MOBEPXHOCTHAs CBOOOAHAs PHEPrus), ypaBHEHHUE IJi IOJHOTO €&
nuddepennmana.

VYcnoBus ($a3oBoro paBHOBeCHs NpPHU HAIMYUU HCKPUBIEHHOW W TUIOCKOM TpPaHUIIBI
pazznena. Iloustue 06 anpcop6buuu. KonmmuectBenHass mepa aacopOuuu. KonnyectBeHHast Mepa
azicopOIMy KOMIOHEHTOB B MeTozie [ mb0ca. AncopOunonnoe ypaHenue ['mu606ca mis obiero u
YaCTHOTO IMOJIOKEHUS pa3Jeisiolleld MOBEPXHOCTU. AHalIM3 ypaBHEHUS C YYETOM MPHUPOIbI
COCYIIIECTBYIOILIUX ¢as. [ToBepXHOCTHO-AKTUBHBIE, MOBEPXHOCTHO-UHAKTUBHBIE U
MOBEPXHOCTHO-UHIU((HEPEHTHBIE BEILIECTBA.

Tema 2. IlosepxHocmuas sHepaus. fenenue cmavyuganus

Copepxanue TeMbl. YUEHHE O IOBEPXHOCTHOM HATSHDKEHUH M METOJIBI €r0 OIPENEIICHHUS.
BO3HUKHOBEHHE IOBEPXHOCTHOI'O HATSIKEHUS, KaK CIEJICTBUE CYIECTBOBAaHUS BHYTPEHHEIO
JABJIEHUA, T.€. CHWJIbl BTATMBAIOLIEH MOJIEKYJIbl BHYTPh JKUIKOCTH UM HaIpaBJIECHHOMN
NEPIEeHIUKYISIPHO TOBEPXHOCTU. YAenbHas CBOOOJHAs »HHEpPrusi MOBEPXHOCTH. BiusHue
BHYTPEHHETO JaBJIEHUS U TEMIIEpaTypbl Ha TOBEPXHOCTHOE HATSHKEHUE KHUIKOCTH.

Pactexanue »XuaKocTu Win codupaHue e€ B KaIrullo Ha MOBEPXHOCTH TBEPIBIX U JKUIKHUX
ten. CMmauMBaHMe U HECMauMBaHME TBEPJOro Tella JKUAKOCThIO. Mepa cMmauuBaHus,
ompezaenseMas Kak Yrojl MeXAy TBEpIOHM TIOBEPXHOCTBIO U KacaTeIbHOW B TOUYKE
CONpPUKOCHOBEHUs1 Tpex (a3. Pabora koresum (BenMuuMHa HeoOXoauMmasl Ui pa3pbiBa
OJTHOPOJHOM 00BbeMHOM (a3pl) M pabora aaresun (BedMUYMHA HeoOXoauMasl JUIsl pa3pbiBa
Mex(a3HOTO MOBEPXHOCTHOT'O CJI0).

TepMoanHaMUYeCKUN BBIBOJ YCJIOBHSI CaMOIIPOM3BOJIBHOTO PAcTEKaHUs KUIAKOCTU WITH
coOupanus e€ B Karuio. BinsHue 100aBOK MOBEPXHOCTHO-aKTUBHBIX BEUIECTB K KUAKOHN ¢aze u
IpeBapUTeNbHOI 00pabOTKM MOBEPXHOCTH TBEPAOrO Tejda Ha cMauuBaeMocThb. [IpuMeHeHue



SBJICHUSI CMAaYMBaHUS WIM HE CMAuMBaHUA B TexHHKe. DoTalus, Kak mpolecc n301paTeabHOro
cmauuBanusi. OCHOBHBIC BUJBI (prioTanuu (TICHHAS, MaclieHas U TUICHOYHAs ).

Paznen 4. AxcopOuusi Ha NOBePXHOCTH pa3aena ¢pa3. KanuinspHble siBjaeHUs.
Tema 1. A0copbyus na epanuye HcuoKocmo — 2as.

Copepxanuie TeMbl. AncopOIusi Ha TpaHHIE pa3fela XUAKOCTh - ra3; e€ aHalu3 C
MOMOIUIBbIO aJICOPOIIMOHHOrO ypaBHeHHUs ['1O6ca. Xapakrep 3aBHCHUMOCTH IOBEPXHOCTHOTO
HATSDKEHUSI OT KOHIIGHTPAIlMM PAacCTBOPEHHOTO BEIECTBA B KHUAKOWU (hase Ijisi MOBEPXHOCTHO-
AKTUBHBIX, IMOBEPXHOCTHO-MHAKTHBHBIX M IOBEPXHOCTHO-MHAU(DPEpeHTHBIX BemecTs. Bun
COOTBETCTBYIOIIUX M30TepM ancopounu. OmnpenesneHne npeaesibHOW BEIMYUHBI TOBEPXHOCTHON
KOHIIGHTPALlMH PAacTBOPEHHOro BemiecTBa. CTpoeHHe MOBEPXHOCTHOTrO cios. Pacder pazmepoB
MOJICKYJl pAacTBOPEHHOTO BEIIECTBA [0 BEJIUYMHE €ro NpeAeTbHOW MOBEPXHOCTHOM
KOHIICHTPAIUH.

Tema 2. Teopus aocopbyuu 2azos u napos meepoviMu meiamu.

Copepxannie TeMbl. AncopOIusi Ha TpaHHIE pas[ena TBEpAOe TeIo - Ta3; ee
0COOCHHOCTH. Pa3nuuHble KOJM4eCTBEHHBIE MEPBI aJIcCOPOLIMKY KOMIIOHEHTAa ra30Boii (pasbl, CBA3b
MEXJy HHMH, UX SKCIIEpUMEHTalbHOE ompezaeneHue. M3oTepMbl aacopOumu, UX XapakTep B
3aBHCUMOCTH OT TPHPOJBI M YHWCIIa KOMIIOHEHTOB Ta30BOH (a3bl M TPHUPOJABI ancopOeHTa.
Junamuka mporecca agcopOruu. [loHATHE O TemioTe ancopOnuu, MPUPOAE aaCOPOIMOHHBIX
cui, (usnyeckod W XUMHUYECKOW ancopOumu. Teopuss MOHOMOJNEKYJISIPHOW —amcopOuuu
JIHrMIOpa, OCHOBHOE YpaBHEHHE TEOPUH, HEJOCTATOYHOCTh JIPHIMIOPOBCKOH MOMEIH
aacopOuuu, e€ nmanpHeiinee pa3zsutue. lloHartue o momumonekymsipHO ancopoumu. Teopus
aacopOuuu bpynayspa, Ommeta u Tennepa, OCHOBHOE YpaBHEHHE TEOPHUHU.

Tema 3. Aocopbyus Ha epanuye meepooe meno — HCUOKOCMb.

Conepxxanue Tembl. AncopOlLusi Ha TIpaHHIE pasjiena TBEpAOoe TEIO - JKUAKOCTh, €&
ocobeHHOCTH. MounekynsipHas aacopOuus. BiausHue npuposl pacTBOpUTENS U aJcopOeHTa Ha
aJICOpOIIMIO PAaCTBOPEHHOTO BemiecTBa. [IpaBwiio BhIpaBHUBAaHMS MOJSIPHOCTEW PeOunmepa.
KomnyecTBeHHBIE  3aKOHOMEPHOCTH  MOJIEKYJSIpHOW  aacopOrmu. MowHas — agcopOrus.
W30uparenpHas ancopbuust uoHOB. OOMeHHass azfcopOuus. 3aKOHOMEPHOCTH HOHHOM
agcop6iuu. O6pa3zoBaHue JBOMHOTO JIEKTPUUECKOTO CJIOSl HAa TPAHMIIE pa3jielia TBEPAOoro Tela ¢
KHUJIKOCTBIO B pe3yJIbTaTe U30HUpaTenbHOl acopOIi HOHOB M €r0 CTPOEHHE.

Tema 4. Kanunnapuas konoeHcayus.

Conepxanue Tembl. BiusiHue KpUBU3HBI T'paHMIBI pa3jielia Ha paBHOBECHBIE CBOWCTBA
COCYLIECTBYIOHNIMX (pa3. 3aBUCUMOCTh JIaBJICHUS HACBHIIEHHOTO Mapa Haja >KUIKOCTBIO WU
TBEPJBIM TEJIIOM OT KPHBH3HBI TpaHMIbI pasfena. KammmuisapHas xonaeHcanws. CBs3b MEXITy
pPacTBOPUMOCTBIO ~ TBEPJOTO FJIM JKAJKOTO BEHIECTBA B JKUAKOCTH H  KPUBU3HOU
COOTBETCTBYIOIIIEH IpaHUIIE pa3zena.

Pa3nes 5. DiieKTpOKHHeTHYECKHE SIBJICHUSI B IMCIIEPCHBIX CHCTEMax.
Tema 1. Ilonamue 06 51eKMPOKUHEMUYECKUX AGNEHUSIX.

Conepxxanne Tembl. OOmuMe MpencTaBieHUs] 00 BIIEKTPOKUHETHUYECKUX SIBICHUSX.
OnexTpodopes, IMEKTPOOCMOC, MOTEHIMAN TE€UYEHUs, MOTEHLIUAI CeAMMEHTAIUU, CIOCOOBl UX
HaOmoeHus. [IpakTuyeckoe ucnoib30BaHue 3TUX ABleHUH. [IpuunHbl 00pa3oBaHus 3apsia Ha
KOJUTOMJIHBIX 4YacTHLaX Juo30yeld. DakTopbl, BIMSIONIME Ha MOJABWKHOCTh YacTHI] B
aneKTpudeckoM mojie. DPdekT penakcauu U d3PPexT 37eKTPoHOPETUYECKOT0 TOPMOKEHUS.



[Tonsitue o wmunemiax. MunemsipHas Teopusi cTpoeHus JHO(OOHBIX 307ei. OOpa3oBaHUs
MHULIEIUT 30JI1 ¢ OTPUIIATEIILHO U TIOJIOKUTENIBHO 3apsS>KEHHBIMU YaCTUIIAMHU.
Tema 2. Teopusi 0601iH020 INEKMPULECKO20 CILOA.

Conepsxanne Tembl. CTpoeHUEe ABOMHOIO AJeKTpruueckoro cios. Teopus ['enbmromnsia u
e€ HeI0OCTaTOYHOCTD JIJIsl OOBSCHEHHS SJICKTPOKUHETHYeCKUX siBieHuil. Teopus ['yu — Usnmena.
[Tonsitue 06 auddy3HOM cI0€ MPOTUBOMOHOB U €r0 BOSHUKHOBEHHH. [IpHUMHBI pacXoIeHus
9KCIIEPUMEHTAIILHO U TEOPETUUYECKH HAWJCHHBIX 3HAYCHUI eMKOCTH JBONHOIO 3JIEKTPHUYECKOTO
cl0s UCXoAsd U3 npemtoxkeHHod monenu. Topus LlrepHa. Cxema JBOMHOTO 3JEKTPUYECKOTO
cinos no lllrepHy u nasieHrue B HEM ANEKTPUYECKOro NMOTEHIMaNa. BiusHue BaleHTHOCTH HOHOB
Ha TONMIMHY IU(p(y3HOTO CIOS M YHCIO TMPOTHBOMOHOB B ancopOmmoHHOM ciioe. CTpoeHue
JBOMHOTO AJIEKTPUIECKOTO CIIOS JUTsI CPepUIeCcKUX YaCTHIL.

Tema 3. DnekmpoKkunemuyecKull NOMEHYUA U e20 onpeoeeHue.

Conepxxanuie TeMbl. [ToHSITHE O MIIOCKOCTH CKOJBKEHUS U AJIEKTPOKMHETUYECKOM MOTEHIHAJIE.
YpaBHeHHE [ CKOPOCTH OTHOCHUTENBHOTO JBIDKEHHUS (a3 moa AeWCTBUEM MOCTOSHHOTO
ANEKTPUYECKOTO ToJs. PacdeT SIeKTPOKMHETHYECKOro TIOTEHIMalla Ha OCHOBE OIBITHBIX
JaHHBIX MO D3JIeKTpodope3y WU DIEKTpoocMocy. BiusHue m0pUpoOAbl W KOHLEHTPALUU
AMIEKTPOIIUTOB HA DIEKTPOKHMHETUYECKUH IMOTEHIIMAT U CKOPOCTh OTHOCHUTEIHHOTO JBHMKEHUS
da3 Teopus dIEKTPOKHMHETHUYECKUX SBICHUN. DJIEKTPOKMHETUYECKUN TOTEHIMAN, Kak
XapaKTEPUCTUKA JJIEKTPUYECKUX CBOMCTB pacCMaTpuBaeMOW TpaHUIIBl paszzena. BrusHue
pa3nuYHBIX (AKTOPOB (BBEACHHWE B CHUCTEMY D3JICKTPOJIUTOB, M3MEHEeHHE PH, KOHIICHTpaiuw
pacTBopa, TeMIIepaTypbl) Ha JIEKTPOKUHETUIECKUN TOTCHITHAI.

Pa3znen 6. ¥YcToiUMBOCTD JUCHIEPCHBIX CHCTEM.
Tema 1. OcrosHble NONOAHCEHUS YCMOUYUBOCIU U KOA2YIAYUU KOTTOUOHBIX CUCTEM

Copepxanne Tembl. OOmue mnpeacTtaBIeHUs 00 YCTOMYMBOCTH JMCIEPCHBIX CHCTEM.
ArperatuBHas U CEJUMEHTALIMOHHAsA YCTOMUYMBOCTh. Koarymisuus U pekpucrauim3anus 4acTull
JTUCTIEpCHON (pa3bl Kak TPOSBIICHHE arperaTUBHOW HEYCTOWYMBOCTH JIUCIIEPCHBIX CHCTEM.
TepMoanHaMuyeckoe 000CHOBaHHE arperaTUBHONW HEYCTONYMBOCTH.

Crabunu3upoBaHHbIEe (3aTOPMOKEHHBIE) COCTOSHHUSI TUCIEPCHBIX cucteM. Crabmim3aius 1o
OTHOIIICHUIO K KOATyJSIUU. AHAU3 SIBICHUS KOATYJSIIIUU C MO3UIHUN 3 (HEKTUBHBIX JIBOMHBIX
CTOJKHOBEHUI YacTHI] IUCIIEPCHON (aBH,

KpuBble mNOTEHIMANbHOM SHEPrUM B3aMMOJEWUCTBHS JABYX dactull. IloHsaTtue o
MOTEHIIMAJIBHOM Oapbepe, OBICTpOl M MeAsieHHOW Koarynsuuu. akTophl, OMpPEeNSIoIIne
BEJIMUMHY MOTEHIIMAILHOTO Oapbepa.

Koarymsiius yactun aucnepcHoi ¢asbl B TMIPO30JSX MO JEWCTBUEM 3JIEKTPOJIUTOB.
[IpaBuna koarymsmuu snektpoiautamu. OcoOble sBIEHUS, HAOJIIOJaeMble MPU KOATYJISINHA
ANIEKTPOJIUTAMHU: TIPUBBIKAHUE, HEMPABWIBHBIC DPSAbl, CHHEPTU3M, AHTArOHWU3M, KOJUIOHIHAS
3amuTa, ceHcuOunuzanusa. CoBpeMEHHbIE MPEACTAaBICHUS O MEXaHHM3Me KOaryJUpPYIOLIEro
nerctBus  snekTponutoB. Koarynsmuss nox  JaedcTBUEM TNEepeMElIMBaHMs, YJIbTpa3BYyKa,
HarpeBaHusl, 3aMOPAKUBAHUS U IPYTHX (HAKTOPOB.

Tema 2. Kunemuxa xoaz2ynsayuu.

Copepxannie TeMbl. CKOPOCTh KOAryJsiuM, e€ BhIpaKeHUE Yepe3 Ynucio d(PpPeKTUBHBIX
JIBOMHBIX CTOJKHOBEHHMM dYacThIl AWcHepcHOW (a3bl. McciaemoBaHue 3aBUCUMOCTH CKOPOCTH
KOaryJIsliH OT KOHIIEHTpAIUH JIeKTpoiauTa. KnHeTrnka ObICTpOM KOATYJISIITTH MOHOIUCTIEPCHBIX
cucteM 10 CMOIYXOBCKOMY M MOJMJIUCHOEPCHbIX cucteM 1o Miomiepy. OcHOBHbIE
KHHETHYECKUE YpaBHEHUS, nX aHanu3. KuHeTtnka meienHon koarynsiud. [lopor koaryssmum.
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Paznen 7. OcHOBBI PU3HKO-XUMHYECKON MEXAHNUKH JAUCIEPCHBIX CHCTEM.
Tema 1. CmpykmypHo — mexanuyeckue c80UCMBA OUCNEPCHBIX CUCTNEM.

Copmepxanre TeMbl. OONIME TPEACTABICHUS O CTPYKTYPUPOBAHHBIX CHCTEMaXx.
JluciepcuOHHBIE  CHUCTEMBI CO  CTPYKTYpPHOH  CETKOH, OOpa3oBaHHOW  dJIEMEHTaMU
nucriepcuoHHo  (as3er  (renm). KoarymsnmuoHHbIE W KOHJACHCAIIMOHO-KPUCTAUTM3allMOHHBIC
CTpyKTypbl 10 Pebunnmepy. KoHIEHTpHpOBaHHBIE HMYJIBCHM M TI€HBI Kak OOpalleHHbIC
CTPYKTYpPHUPOBAHHBIE CHCTEMBI, TJIe CTPYKTYpHas ceTka o0pa3oBaHa JUCIIEPCHOM CPEIOM.

YhpyromiacTH4ecKue M PEOJIOTHYECKHE CBOMCTBA CTPYKTYPHUPOBAHHBIX CHCTEM, HX
CBsI3b C OCOOCHHOCTSMH CTPYKTYp. SIBIeHHME TUKCOTponuu. BimsHue 100aBOK MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB HA POYHOCTh CTPYKTYPUPOBAHHBIX CUCTEM.

Tema 2. Bazxocmo HCUOKUX OUCHEPCHBIX CUCTEM.

Conepxanrie TemMbl. OCHOBHBIC MOHSTHS O BSI3KOCTH W MEXaHU3ME TEUCHHUS OOBIYHBIX
HU3KOMOJIEKYJISIPHBIX JKUIKOCTEH (Boja, coupT, OeH301 U T.1.). JlamuHapHoe U TypOyJeHTHOe
JIBUKCHHE SKUIKOCTH. YCJIOBHUA TMepexoAa JaMUHApHOTO JABIJKEHHUS B TypOyJIeHTHOE
Omnpenenenue Bsizkoctu 1o Hetotony. KoadduineHT BI3KOCTH U €ro 3aBUCUMOCTb OT MPHUPO/IbI
KUAKOCTU. XapaKTEPUCTHKA MOJBUKHOCTU >KUIKOCTH (TEKy4eCTh) MO BIHUSHUEM BHEIIHHX
BO3JE€HCTBUM. BiMsHuEe TeMIiepatypbl Ha BEJIWYMHY BSI3KOCTU. METOAbI ONpEEIeHUs BA3KOCTH
JKAJIKOCTEH: METOJ IMMAJAoLIEro IapuKa, METOJ HMCTEYEHHUs] KUJKOCTH 4Yepe3 KanuJuisp,
OTIpe/IeNIeHUE ¢ TIOMOIIBIO POTAIMOHHOTO BUCKO3UMETpPA. 3aBHCUMOCTH 3D (PEKTUBHON BIA3KOCTH
KOJUIOUTHBIX CHUCTEM OT CKOPOCTH WX TeueHus. CTPyKTypHas BSI3KOCTb

Tema 3. Ynpyeonnacmuueckue c8oucmea KOIIOUOHBIX CUCTEM.

Conepxanve TeMbl. YIPYTrOCTh U 3JIACTUYHOCTh KOAryJSIIUOHHBIX CTPYKTyp. IIpouecc
penakcanuu U ero npuduHsl. [lepexoxn ynpyroit nedopmanuu B macTuyeckyro. MexaHuueckue
CBOICTBa TBEpPJOOOPA3HBIX MHKPOTETEPOTEHHBIX M KOJJIOMIHBIX CHCTEM, OOJIaJaroInx
UCTUHHOW YIPYrocThi0 (TeIH, KOHIEHTPUPOBAHHBIE PACTBOPHI MBI, BBHICOKOMOJEKYISPHBIE
BEIIECTBA W WX KOHIICHTPUPOBAHHBIE pacTBOPHI). CBsi3b 0CO00W BHYTPEHHEH CTPYKTYPHI
JIUCTIEPCHON CHCTEMBI ¢ €€ CIOCOOHOCTHIO BO3BpaIlaThCs K IMEPBOHAYAIBHOM (opMe Mocie
npeKkpamieHus: neucTBus aedopmupyromend cuibl. OmnpeneieHne MEXaHUYEeCKUX CBOMNCTB
CTPYKTYPHUPOBAHHBIX JTUCHEPCHBIX CHUCTEM, OOHAPYKMBAIOIIUX YINPYTrocTh. Mcmonb3oBaHue
METO/1a TAHI€HIIMAJIBHOIO CMEIICHUS IUIACTUHKU U METO/A 3aKPYUYUBaHUs LIUIUHIPA.

COJIEP)KAHUE JIABOPATOPHBIX 3AHATHIA 1O IUCIUILIVHE

Pa3neu 2. MoJieKyIIpHO-KHHETHYECKHE H ONITHYECKHE CBOMCTBA JUCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonro — ouggysrnoe pagrosecue.

Conepxxanme  mabopaTtopHoi  paboTel.  MccrmemoBaHne  KHHETHKHA — OCAKICHHS
MOJINJIMCTIEPCHON CYCIIEH3UU C IOMOIIBI0 TOPCHOHHBIX BECOB, MOCTPOEHUE HHTETPAIBHOU W
muddepeHIIMaTbHOM KPUBBIX pacHpelesieHus, ONpeesieHne AUCIEPCUOHHBIX XapaKTEPUCTHK
CYCITEH3U.

Pa3nea 3. TepmoanHaMHKa MOBEPXHOCTHBIX SIBJICHUH
Tema 1. [losepxnocmuas snepaus. fenenue cmavuganus

Conepxanue nabopaTopHoil paboThl. M3yueHne cmaunBaHUs MOJIMMEPHBIX MaTepHAalioOB
KHUJIKOCTSIMU M OLIEHKA JUUIsl HUX paboThl ajare3uu. M3MepeHne KpaeBbIX yIioB CMauyUBaHMs IpU
Pa3IMYHBIX KOHIEHTPALUAX PaCTBOPOB NOBEPXHOCTHO AKTUBHBIX BEIIECTB.

10



Paznen 4. AncopOouusi Ha moBepxHOCTH pa3aena pa3. Kanuisipabie siBjieHUs.

Tema 1. A0copbyus na epanuye HcuoKoCmo — 2as.

Conepxxanme naboparopHoil paboThl. KommyecTBeHHOE H3y4YeHHE IMOBEPXHOCTHOTO
HATSDKCHHUST W 3aKOHOMEPHOCTEHW ajacopOIMM Ha TpaHUIE PACTBOP — BO3IYX; CpPaBHEHUE
MOBEPXHOCTHOW AaKTUBHOCTH PA3JIMYHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, ONPEACICHHUE
OCHOBHBIX XapaKTEPUCTHK aJCOPOIIMOHHOTO CIIOSL.

Tema 2. Aocopbyus Ha epanuye meepooe meno — HCUOKOCHb.

Conepxanue nabopaTtopHoi paboThl. M3ydeHne ancopOIuu MOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA M3 BOJHOTO PAacTBOpa Ha TBEPAOM aJCOPOCHTE M pacueT yAETbHOW MOBEPXHOCTH
aacopOeHTa.

Pa3nes 5. DjleKTPOKHHETHYECKHE SIBJIEHUSI B TUCIIEPCHBIX CHCTEMAX.

Tema 1. Ilonsamue 06 QJIEKMPOKUHEMUHECKUX A6/IEHUAX.

Coz[epxcaHHe na6opaTopH0171 pa6OTBI. MSyquI/IC OCHOBHBIX MCTOHOB IIOJIYYCHHA U
CTa6I/IJ'II/ISaI_[I/II/I J'II/IO(I)O6HBIX JAUCIICPCHBIX CHCTCM. OHpCI[eJ'IeHI/Ie 3apsgada 4aCTul U COCTAaBJICHHC
q)OpMy.]'I MUICILI, Ha6J'IIOI[CHI/IC SBJICHHA OIIAJICCHCHIIMHA B 30JI9X.

Tema 2. Dnekmpoxkunemuyeckull NOMEHYUA U e20 onpeoeenue.

Conepsxanue J1a00patopHOil paboThl. O3HAKOMHUTHCS C DJIEKTPUUECKHUMHU CBOMCTBAMHU
JUCTICPCHBIX CHCTEM, MU3MEPUTh CKOPOCTh JBFIKCHHUS YACTHI] MPH IEKTPOPopese; pacCUnTaTh
AJIEKTPOKHMHETUYECKUH MMOTCHIIUAIL.

Pa3znen 6. YcTOMUYMBOCTD TUCIIEPCHBIX CUCTEM.
Tema 1 OCHO6Hbl€ NOJIOMCEHUA ycmodqueocmu u xoacyuAiyuu KOﬂJZOuaHblx cucmem

Copmepxanne nabopaTopHOil paboThl. M3ydeHwe Koarymssuuu ¥ CTaOMIU3ALUN
I[I/ICHepCHBIX CHUCTEM, OHpGI[eJ'IeHI/IC HOpOFOB KO&FYJ'ISIHI/II/I paSJ'II/I‘-IHI)IMI/I SHCKTPOJ'H/ITaMI/I,
oTpeieTIeHUE 3alUTHOTO YUCIa CTa0uIn3aropa.

Tema 2. Kunemuxa xoazynsayuu.
Copepxannie mabopaTopHOil paboThl. OrmpenereHre KUHETUYECKHX IMapaMeTpOB
KOATyJISIIUH JIaTeKca dJEKTPOIUTaMH TypOUAUMETPHUYECKUM METOIOM.

Pa3nes 7. OcHOBBI QU3HKO-XHMHYECKOH MEXAHMKH JUCIEPCHBIX CHCTEM.
Tema 1. CmpykmypHo — mexanudeckue c80uUCmea OUCNEPCHBIX CUCEM.

Conepxxanne saboparopHoil paboTel. M3ydenwe wmuiemnioodpa3oBaHusi B pacTBOpax
MMOBEPXHOCTHO AaKTUBHBIX BEIIECTB W €ro BIMSHUS Ha CBOMCTBa pactBopa. HMcmonb3ys
ypaBHEHME OWHINTEHHA pAacCUMTaTh 3HAYEHHs IapaMeTpa, XapaKTEpHU3YIOLIEro Iporuece
CTPYKTYPHUPOBAHUS CUCTEMBI.

Tema 2. Bazkocmo dcuOKux OUCHepCHuIX CUCEM.

Conepxxanne mnabopaTopHoil paboTbl. M3ydeHHe CTPYyKTYpHO-MEXaHMUYECKHUX CBOWCTB
JUCIIEPCHOM CHCTEMBl METOJOM BHUCKO3UMETpHH. OIpeaenuTh BpeMs HCTEYEHHs] BCeX
MIPUTOTOBJICHHBIX PACTBOPOB U PACTBOPUTENS, IMOJIb3YACh KANWIUISPHBIM BUCKO3UMETPOM.
BbI4ucauTh OTHOCUTENIBHYIO U IPUBEACHHYIO BA3KOCTD JUIS Ka)KJI0TO pacTBOpa.
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5. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA 11O U'TOT'AM OCBOEHUSA
JUCHUIIVIMHBI U YYEBHO - METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHON PABOTHI CTYJIEHTOB

Texymui KOHTPOJIb yCIIEBAEMOCTH:
Peiitunr-xonTposs 1

BOIIPOC 1.2.1. Kakoe u3 nonoscerutl, Xapaxmepusyrouux MOaeKyIapHO-KUHemuiecKue
CB0UCMBA OUCNEPCHBIX CUCTEM, He COOMBEMCmME)Yem IKCNePUMEHMANbHbIM OAHHbIM?
OTBETBI:
1. CreneHb HOUCIEPCHOCTH — OTO BeJIWYMHA, OOpaTHas JHHEMHOMY pa3Mepy YacTHll
JUCTICPCHOM (pa3bl.
2. Tlo cremeHW MOHWCIEPCHOCTH BCE CHUCTEMBbI KIAaCCUPHUIMPYIOTCS Ha TpyOOAMCIEpCHBIE,
MUKpPOT€TEPOreHHbIE, HWCTUHHO—KOJIJIOUHBIE, MOJIEKYJSIPHBIE M  MOHOAMCIIEPCHBIE —
WCTUHHBIE PACTBOPHI.
3. K MonexkynsipHO—KHUHETUYECKMM CBOMCTBAM JHCIEPCHBIX CUCTEM OTHOCSTCS OpOyHOBCKOE
nBrxkeHue, Tuddy3us, 0CMOC U CEAMMEHTALIUA.
4. BpoyHOBCKOE IBMXEHHE HMMEET MOJIEKYJSIPHO — KHHETUYECKYIO0 NPUPOLY U SIBISETCS
CJIEICTBUEM TEIJIOBOTO JIBHYKEHUS MOJIEKYII.
5. SIBnenue nug¢dy3un CBOMCTBEHHO BCEM CHUCTEMaM OT MOJIEKYJISIPHBIX IO TPyOOAMCIEPCHBIX.
CxopocThb mpolecca 3aBUCUT OT BEIMYUHBI U (DOPMBI YaCTHI] TUCHIEPCHON (a3bl; MpoLecc UaeT
TEM OBICTpEe, UEM BBIILIE TEMIIEPATypa U KPYIIHEE YaCTHUIIbL.
6. ITockonbKy paBHOMEpPHOE pacHpeleleHne BellecTBa—(]as3pl Mo BceMy 00BEMY pacTBopa
HanOosiee BEpOSATHO, mpouecc TUPPY3UH HUAET C YBEIUYCHHEM OHTPOIHUU U SIBISETCS
CaMOIIPOU3BOJIbHBIM.
7. Ilog KOHUEHTpaLUMEN TUCIEPCHON CUCTEMBI CIEAYET CUUTATh YUCIO KUHETUYECKUX €IMHMI]
— KOJIJIOUJHBIX YacCTHUIl B €IUHUIE 00bEMa CHCTEMBI, T.. YUCIEHHYIO KOHIICHTPAIUIO YaCTHUI]
JUCTIEPCHOM (pa3bl.
8. OCOOEHHOCTb OCMOTHMYECKOTO JaBICHHMS KOJUIOMAHBIX pPAcTBOPOB IO CPaBHEHHIO C
HCTUHHBIMU PACTBOPAMU — €r0 MaJIO€ 3HAYEHHUE U HEMIOCTOSIHCTBO.
9. Manoe ocMOTHYECKOE JaBlIeHUE JIOO0ONH KOJJIOMAHOM CHCTEMBlI OOBSCHAETCS TEM, 4YTO
Osaromapst OOJBIION Macce YacTUIl AUCTIEPCHON (pa3bl IPH OJIMHAKOBOM BECOBOM KOHIICHTPAIIUU
YHUCIeHHas KOHIIEHTpAIUsl KOJUIOMIHOTO pacTBOpa BCEr/a 3HAUYUTENbHO MEHBIIE, YeM
UCTHHHOTO.

BOIIPOC 1.2.2. Ilpoananusupyiime ymeepicoenus, xapakmepusyrouwue OpOyHOBCKoe
osuorcenue. Kaxoe us nux owubouno?
OTBETBI:
1. XaoTuueckoe ABMKEHHE YacTUIIbl JAMUCIIEPCHON (Da3bl OXBATHIBAET OIpPEAEICHHBIH 00beM
IPOCTPAHCTBA, BO3PACTAIOMINNA BO BpeMEeHHU. B TOpHU30HTAIBHON MIOCKOCTH OH COOTBETCTBYET
BO3pPACTAIOIIEH MIOLIAIN, TPONOPIIMOHAIBLHON KBaJApaTy CPEIHETO CABHIaA.
2. na cdepudeckod dYacTUIBl paadyca I 3HAUYeHHWE KBajJpaTra CpPEIHEro CABUTa MPsIMO
MPOMOPIIMOHAIIBHO ~ aOCOMIOTHOM  TeMIiepaType ¥ BpeMeHHM HaOMIOJeHHs W O0paTHO
IIPONOPLUOHAIIEHO CONIPOTUBIIEHUIO CPEMBI.
3. BpoyHOBCKOE JIBM)KEHHME CBOWCTBEHHO JIOOBIM YaCTHUIIAM KaK OpPraHWYECKOTO, TaK |
HEOPraHMYecKoro mpoucxoxaeHus. OHO TMposBIseTcs TeM WHTCHCHBHEE, 4eM Oouiblie
TEMIEpaTypa U MEHbIIIE BA3KOCTb CPEbI.
4. Korga xojutomjHas 4YacTHIla MOJHUMAeTCS B OpPOYHOBCKOM JIBHXKEHUH, MOTEHI[MAIbHAS
SHEPrusl CUCTEMBI BO3PACTAET, M TEIUIOTa OKPYXKAIOIIEH Cpeibl MPEeBPAIIaeTCs B MEXaHUUECKYIO
paboTy B OTCYTCTBUU HAYAIBHON Pa3HOCTH TeMIIEpaTyp.
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5. BpoyHOBCKOE JBMKEHHWE — peabHBIN OMbBIT, TOKA3BIBAIOIINH, HE3aBUCUMO OT KaKOW OBl TO
HU OBLJIO MOJICKYJISIPHOM TEOPHH, YTO BEUHBIN JABUTAaTEIbh BTOPOTO POJa MOCTOSHHO “NeicTByeT”,
XOTS U HE MOXET OBITh MPAKTHYECKH UCIIOJIb30BaH.

BOITPOC 1.2.3. Paccuumatime omHouierue 3Ha4eHuti cpeoHe2o co8ued 4acmuy ¢ paouycamu
r1=2-10° m u r2=8-10" M npu ux 6poynoscrom OsusiCeHUl 30 paGHbLE OMPE3KU BPEMEHL.
OTBETLI:

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 yKa3aHHbIX SG6I€HUl He XAPAKMEPHO O UCMUHHO—
KOJLIOUOHBIX cucmem?
OTBETBI:
1. Komtouaeie pacTBOPHI CIIOCOOHBI pacCeUBaTh CBET WJIM OMNAJIECIIMPOBATh, YTO yYKa3bIBAET Ha
UX HEOJHOPOIHOCTb.
2. KomtonaHo — MUCIIEPCHBIE CHCTEMBI CITIOCOOHBI K TUAIIN3Y, T.€. OHH MOTYT OBITh OYHIICHBI
OT pa3JIMYHbIX IPUMEceH KPUCTAIIMUYECKHUX BEIIECTB.
3. YacTtuis! qucnepcHoi Ga3sl MOTYT 00JIaaTh JIEKTPHICCKUM 3apsIOM, TO3TOMY KOJIJIOUTHBIC
pacTBOpBI OOHAPYKUBAIOT SBICHUE DJIEKTPOIU3A.
4. JIyst KOJUTOUIHBIX CHCTEM XapaKTepHa BechbMa MeieHHas Tuddy3us.
5. BennunmHa 0CMOTHYECKOTO JABJICHHS AJI KOJUIOMAHBIX PACTBOPOB XapaKTEPU3YETCs MajbIM
3HAYEHHEM M HETIOCTOSTHCTBOM.
6. Komnouanble CcUCTEMBI OTJIMYAIOTCS arperaTMBHOM HEYCTOWYMBOCTBIO U CHOCOOHBI
KOaryJIMpoBaTh MO/1 BIMSHUEM BHEITHUX BO3JACHCTBUH.

BOIIPOC 1.3.1. MU3zyuume nonodicenus, xapakxmepuzylowue memoovl HOJIYYEHUs
oucnepcHuix cucmem. Kaxoe uz Hux nedocmamouno 060cHO8aHHO?

OTBETBI:
1. KomnougHesle  cucTeMbl, 3aHUMAIOIIME  MPOMEKYTOYHOE  TIOJOKEHUE  MEXIy
rpyOOUCTIEPCHBIMUA U MOJIEKYISIPHBIMU, MOTYT OBITh MOJTYYEeHBI OO0 00BEINHEHUEM MOJEKYI
WIM HOHOB B arperarsl, 1100 B pe3ysbTare AUCIEPTUPOBAHUS OOJBUIMX YACTHUIl 10 TPeOyeMBbIX
pa3MepoB.
2. JlucrieprupoBaHM€ — 3TO H3MEJbYEHHE TBEPAbIX WIM KHUJIKUX TEJl B HHEPTHOM, HE
B3aMMOJEHCTBYIOLIEN C U3MEIBYAEMBIM BELIECTBOM, CPEIE.
3. B mpoTHBONOJIOKHOCTH PACTBOPEHUIO JUCHEPrUPOBAHUE MPOXOAMUT, KaK IMPaBUIIO, HE
CaMONPOM3BOJILHO, a C 3aTPaTON BHEIIHEH paboThI.
4. B otnenbHBIX choydasx TBEpAOE TEIO MM KUJAKOCTh MOTYT CaMOIPOU3BOJIBHO
JUCTIEPTUPOBAThCA B KHUJIKOH cpelie ¢ 00pa3oBaHUEM KOJUIOMJHOM HIIM MHUKPOT'€TEpPOre€HHOM
TUOPUITBEHON CHCTEMBI.
5. Ilpumep ¢usnyeckoit KOHACHCAIIMM — 00pa30BaHUE TyMaHa: MPU MOHWKEHUU TeMIepaTyphbl
BO3[yXa JaBJIEHWE BOJSHOIO Iapa CTAHOBUTCS BBIIIE PaBHOBECHOIO U B Tra3oBod ¢aze
BO3HUKAET HOBasl JKUJKas ¢asza.
6. MeTo XUMHUYECKOM KOHJEHCAIK 3aKIvaeTcs B 00pa30BaHUU HOBOM (ha3bl B TOMOTE€HHOM
Cpelle B pe3yjbTaTe U3MEHEHHUS COCTaBa CPEJIbI.

BOIIPOC 1.3.2. Hatimu omuoweHrue ckopocmel 0ce0anusi Kaneiek 800H020 MyMaud,
ecu ux paouxcul pasusi coomsememeenno: =10 u r=10%u
OTBETLI:
1.10°
2.10™
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3.107
4.10?
5.10*

BOIIPOC 1.3.2. B kaxom u3 npusedenHvlx npumepos 8euecmeo OUCnepcHol (asvl —
meepooe meno, a 8eujecmeo OUCNEePCUOHHOU CPeOdbl — HCUOKOCMb?
OTBETBI:

. IBIMBI, TIBUTH, CMOT

. MBUTBHBIC TIEHBI, IMYJIECUU
. THIIPO30JIH, OPTraHO30JI1

. yroiib, CUJIMKArelb

. CIUIaBbI, CUTAJLIBI

. He()Th, MOJIOKO

. MUHEpAJIbL: OTIaJl, JKEMYYT.

NN AW

BOIIPOC 1.3.4. Kakoe u3 ypaeuenuii He cledyem UCNOIb308aMb OJisl ONpeoeieHus

MONEKYNAPHO-KUHEMUYECKUX CBOUCME KOLIOUOHO-0ucnepcHulx cucmem? O1BETDI:
1. p=cRT

2. dm= —DAEdr
dx
3 Ax? = RTT
3znrN ,
4. A’ =2Dr
D-_RT
67nrN ,

/i€ ¢ — MOJISUTbHASI KOHLIEHTPALIUS;, P — OCMOTHYecKoe AaBienue; D - koahdunuent quddysum.

BOIIPOC 1.3.5. Haiimu omHoweHue ocmomuueckux oOaeneHuti IJisl JIByX THAPO30JIeH
CEPHUCTOTO MBIIIbIAKA OJITMHAKOBOW KOHIICHTPALUU, HO PA3JIMYHON JUCIIEPCHOCTH C paguycamMu
cepruueckuX MOHOYACTHI] COOTBETCTBEHHO 1= 3-108M 1 r,=6-10°m.

OTBETLI:

1.3,8:10°

2.8-10°3

3.0,7

4.5,0

5.11,0

PefiTHHT-KOHTpPOIT 2

BOITPOC  2.1.1.  Osnaxkomvbmecb ¢  NONONHCEHUAMU,  XAPAKMEPUIYIOUUMU
nogepxnocmuuvle agnenus. Kaxkoe uz nux — neyoognemeopumensvho?
OTBETBI:

1. I[ToBepXHOCTHBIMU Ha3bIBAETCS] TOHKUN TPEXMEPHBIM CJI0H, 00pa3yrouiicss Ha MOBEPXHOCTU
KOHTaKTUPYIOLUX (a3 1 UMEIOLUIl KOHEUHBIE Pa3MepBI.

2. Ha rpanuue pasgena >KHIKOCTh — Ta3 pPaBHOACHMCTBYIOLIAS CHJI MEKMOJIEKYJIIPHOIO
B3aMMOJICHCTBHS HAaNlpaBiIeHa HOPMaJIbHO K MOBEPXHOCTH B CTOPOHY >KUIKOM (a3bl.

3. Pabora, coBepmiaemas B M30TEpPMHUYECKUX YCJIOBUSAX B IpOLECCE MEpPEeBOJa MOJEKYJbl M3
0o0beMHON (ha3bl B TMOBEPXHOCTHBIM CIIOM, paBHA YBEJIWYEHHIO CBOOOJHON MOBEPXHOCTHOM
DHEPrusl.

4. TloBepxHOCTHasE 3HEprusi — 3TO paboTa pa3pblBa CBA3EH MpU APOOIEHUM TBEPABIX TeJ,
CBSI3aHHAs C YBEJIINYEHUEM ITIOBEPXHOCTH pa3/ela.
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5. BayTpeHHee naBineHne — 9TO CHIIa, ¢ KOTOPOM MOBEPXHOCTHBIN CII0M BO3JACHCTBYET HAa 00BEM
¢a3sbl.

BOIIPOC 2.1.2. U3yuume onpeoenenus, xapaxmepusyroujue npupooy no8epxHoCmHO20
Hamsdcenus. Kakoe u3 Hux mpebyem ymounenus?
OTBETBI:
1. Pabota oOpa3oBaHHS EIUHUIIBI IOBEPXHOCTH, COBEpIaeMasi MPOTHB CWJI BHYTPEHHETO
JTABJICHUSI, HA3bIBAETCS IOBEPXHOCTHBIM HATSKEHUEM.
2. BenwmumHa G — TIOBEpXHOCTHOE  HATSDKEHHE —  SBISIETCS  KOA(PPUIUEHTOM
MPOMOPLUOHATILHOCTH MEXAY paboTOM, 3aTpadyeHHONW Ha M3MEHEHHE IIOIAJAN MOBEPXHOCTH U
STUM U3MEHEHHUEM IUIOIA/IN.
3. CornacHo 3KCHepUMEHTAIbHBIM JaHHBIM MOBEPXHOCTHOE HATSKEHUE JIMHEHHO YMEHbIIAeTC s
C POCTOM TeMIEPATYPhl BIUIOTh O KPUTHUECKOM.
4. BennuuHa G XapaKTepu3yeT MEKMOJIEKYJISIPHOE CLETIIICHHE, MOJIIPHOCTD KHUIKOCTH U CBsI3aHa
C UMOJIbHBIM MOMEHTOM, MOJSPU3YEMOCTHIO BEIIECTBA U JUAICKTPUUECKON MPOHUIIAEMOCTBIO.
5. Bce yTBepKIEeHHS CIIPaBEIJIMBHI.

BOIIPOC 2.1.3. B xaxkom cuyuyae nepexoo K cledylowemy @pasmenmy 6ul600a
ypasHenue aocopoyuu I ubdbca nedocmamouno 060CHO8aHO?
OTBET:
1. I3meHeHune cBOOOAHOM SHEPTUU TOBEPXHOCTHOTO CIIOS:

dF = odA+ Ado + > grdn; + > nidg, (1)

2. Ilo ananoruu c ypasaenuem [ u66ca-/{rorema:

Ado+> nduy =0 (2)

3. Orpann4mBasCh TOJIBKO U30TEPMUUECKUMHU IIPOLIECCAMU U pa3zeiuB 00e yacTu ypaBHeHus (2)
Ha A,. monyunm, do = —Zfid,ui

4. Jlna OunapHOW cucrema (MHIeKC | — pacTBOpHUTENIb, 2 — pPACTBOPEHHOE BEIIECTBO
do =-Idu —Idu,

5. Tak kak du = RTd Ina, nomyckas 3aMeHy akTHBHOCTH Ha KOHIIEHTPAILMIO ISl pa30aBICHHBIX

c do
pacTBOpOB, MoayunM [ = ——— —

RT dc

BOIIPOC 2.1.4. /[na xkakux u3 npuseoeHHvlX 8eujecmes 8 cCiyiae 800HbIX PACMBOPOS
genuuuna doldc 6onvuie nHynsn?
. HEOPTaHUYECKHUE ITEKTPOITUTHI
. OpTaHMYECKHE KHCIOTHI
. CIIUPTHI
. benku
. CIIOXHBIE YPUPBHI.

DN AW N —

BOIIPOC 2.2.1. [lpoananuzupyiime ypasHeHus, Xapaxkmepusyowue no8epXHOCMHOE
HamsdiceHue U NoeepXHOocmuylo dHepeuto. Kakoe u3 Hux mpebyemcs OONOIHUMENLHO
VMOUHUMb ?

OTBETHLI:
1. Aw=cAA
dG
2.0 =
dA T,P,n;
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3. U=0- T[de
dT

4, a5 _ const
dT

dF

O‘ —_—
> dA V.,T,n

BOIIPOC 2.2.2. Uzyuume nonodicenusi, xapakmepusyiowue npupooy aocopoyuoHHbIX
cun. Kaxoe uz nHux ne coomsemcmaeyem co8pemeHHbiM npeocmagieHuim?
OTBETBI:
1. AICOpOIIMOHHBIMH HA3bIBAIOTCS CHJIBI  MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBHS MEXIY
MOJIEKYJIaMH WJIM aTOMaMH, HaXOJIIMMHKCS B pa3HbIX (azax.
2. Kak cwmibl o0coboro poaa aAcOpOIMOHHBIE CHJIBI  OOJIAAAIOT  OPUEHTALMOHHBIM,
WHAYKIIMOHHBIM U JUCIIEPCHOHHBIM B3aUMOJICHCTBUEM.
3. Jyuga moHWUMaHHWS TPHUPOJIBI aJICOPOIMOHHBIX CHJ HEOOXOJMMO YYWUTHIBaTh, YTO B aKTe
azcopOuMK MoJeKysa aacopOaTa B3aUMOJEHCTBYET HE C OJHUM, a CO BCEMHU OIIKaWIIUMHU
aToMaMmu aJicopOeHTa, T.e. C 00BEMOM.
4. TonmuHa aacOpOLMOHHBIX CIIOEB MOXKET JOCTUTATh THICSY aHICTPEM, ATOT (DaKT yKa3bIBaeT
Ha JaJIbHOJICHCTBUE aJICOPOIIMOHHBIX CHJL.
5. Teopus MEXMONEKYISIPHBIX CHJI TOKa3bIBA€T, 4YTO BCE TPHU KOMIIOHEHTHI JHEPrUH
NPUTSDKCHUS: OPUEHTAIMOHHAS, WHIYKIMOHHAS W JUCIICPCUOHHAS COCTABIISIOIIME OOpaTHO
MPOIMOPLUOHAIIBHBI IIECTON CTETIEHH PACCTOSHUSI.

BOIIPOC 2.2.3. Kakxasa u3 npuseoeHHvbiX 3a8UCUMOCHEl HA3bIBAemcs U30MEPMOl

\

aocopoyuu?
OTBETHI:
1.a=1(T)
2.a=1(P)
3. P=1(T)
4. P =1(a)
5 T=1(P)

BOIIPOC 2.2.4. Uzyuume Kpugvle, npedcmagisiowjue 30d8UCUMOCHIb KOIUYECMBd
aocopbupyemozco eeujecmea (opounama) om Oaglenus 8 2azoeol @aze (abcyucca) 014
medxrcehaznotll nosepxnocmu paszoena meepooe meno — 2as. Kaxas uz kpuevix xapakmephna ous
meopuu aocopoyuu 5IT?

OTBETHI:

f ‘,/
M:A/_« A f @ g

BOIIPOC 2.2.5. Ilpoananuzupytime ypaguerus, onucwiéaroujue aocopoyuro Ha meepooti
U HcuoKoU nosepxrHocmu paszoena gaz. Kaxoe uz nux sgnsemcs smnupuyeckum?

e ————

OTBETBI:
1. a(l+kP)=a,,kP k — xoHCcTaHTa
2. lga=Igbh+= Ig P b, N — KOHCTaHTBI
kc
3. I'=1, C — KOHIIEHTpAaLIHs
1+ ke
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a_ kP/P
4. a= Tex S Ps — maBjieHHE HACBIIIICHHOTO Mapa

1-Plir k- P
P P

S S

5. a=K,P K:r — koHcTaHTa ['enpu

Peiituar-kouTpoOsb 3

BOIIPOC 3.1.1. H3yyume nonodxcenus, xapakxmepusyrowue aocopoyuro Ha mexncghasHotl
nogepxHocmu meepooe meio — 2as. Kaxoe uz nux ne coenacyemcs ¢ ucxoOHbIMU NOJOHCEHUAMU
meopuu aocopoyuu Jlenemopa?

OTBETHI:

1. AncopOumsi MOJEKyNl afacopOTHBa MPOUCXOMUT HA AKTUBHBIX IIEHTPAX, HAXOJAIIUXCS Ha
TIOBEPXHOCTH TBEPOTO aICOPOCHTA.

2. AncopOupoBaHHBIC MOJICKYJIbI YJEPKUBAIOTCS AKTUBHBIMH IICHTPAMHU TOJBKO B TEUYCHHUE
OIPENICIICHHOTO BPEMEHH, KOTOPOE HE 3aBHCUT OT TEMIIEPaTyPBhI.

3. TloBepxHOCTHas KOHLIEHTpaIys aacopOTHBa TPOMOPLMOHANBHA JaBICHHIO Taza |
KOHIICHTPAIlUU CBOOOIHBIX aKTHBHBIX IIEHTPOB.

4. BcnencrtBue Majoro paauyca JCHCTBUS aJICOPOLMOHHBIX CHJI W HMX CIHOCOOHOCTH K
HACBHIINICHUIO  TOBEPXHOCTh  aJCcOpOCHTa MOXXET ObITh  3allOJJHEHA  TOJBKO  OJIHUM
MOHOMOJIEKYJISIPHBIM CIIOEM a/ICOPOTHBA.

5. AncopOupoBaHHBIE Ha COCEIHUX AaKTUBHBIX IICHTPaxX MOJEKYJbl aJcOpOTHBAa HE
B3aUMO/ICHCTBYIOT MEXTy COOOA.

6. AncopOnus TpeACTaBIsSeTCS KaK KBa3UXMMHUYECKas PEakIus MEXIY MOJIKYJIOH ra3a u
AKTUBHBIM IICHTPOM, B Pe3yJIbTaTe KOTOPOH 00pa3yeTcst acopOupPOBaHHBIN KOMILIEKC.

BOIIPC 3.1.2. Kakyto u3 npusedeHHbIX 8eiuduHr onpeoessem Yacmuas npou3eo0Hast Om
MePMOOUHAMUYLECKO20 NOMEHYUANLA NO NIOUaA0U?

dG

a T,P,c

OTBETHI:

. XUMHYECKUN MOTCHITHA

. BHYTPEHHSS SHEPTUS

. TIOBEPXHOCTHOE HATSIKCHHE
. TOBEPXHOCTHAsI aKTUBHOCTD
. CBOOOTHAsI SHEPTHSL.

BOIIPOC 3.1.3. [Ilpoananuzupyiime creoyiowue uUcxoOHvle HOLONCEHUS Meopuu
monekynaprou  adcopoyuu Ilonanu. Kaxoe u3 Hux He coomeemcmayem COBPEMEHHbIM
MmeopemuyecKuM U IKCNePUMEHMATbHbIM OAHHbLIM?

OTBETHLI:

1. Ancopbuust o0ycloBIMBaeTCS TONBKO (U3MYeCKUMU BaH-Iep-BaanbcoBbIMU cmiiamMu. Ha
MTOBEPXHOCTH aJICOPOSHTA HET aKTUBHBIX IIEHTPOB.

2. AncopOuUMOHHBIC CHIIBI JIEHCTBYIOT Ha PACCTOSHUSA, MPEBHIIMIAIONINE pa3Mepbl OTAECTbHBIX
MOJIEKYJT afcopOTuBa. OOpa3yeTcst aAcOPOIIMOHHBIA 00BEM.

3. Kaxpmas Touka BHYTPH aJCOpPOLIMOHHOTO O0BbEMa XapaKTepU3YeTCs OMpeeICHHBIM
3HAYCHHUEM aJICOPOIIMOHHOTO IMOTSHITHATIA.

4. AncopOUMOHHBIA TOTEHIMAN MPEICTABIAET COOOW H30TEPMUYECKYIO0 pabOTy CiKaThs Trasza
(mapa) mpu mepeBojie ero U3 o0beMHON (a3bl B 00JIACTh MOBEPXHOCTHOTO CJIOS C JAaBJICHUEM,
OTJIMYHBIM OT PABHOBECHOTO.

DN AW N —

17



5. JleiictBue anCcOpOIMOHHBIX CHJ TI0O MOpE YIAICHHS OT MeXK(a3HOH MOBEPXHOCTH
YMEHBIIAETCS U HA HEKOTOPOM PACCTOSIHUM PABHO HYJIIO.
6. 3aBuCMMOCTH aJICOPOIIMOHHOTO MOTEHILManda OT aJCOPOLMOHHOrO 00beMa HOCUT Ha3BaHHE
XapaKTEPUCTUYECKON KPUBOM.
BOITPOC 3.1.4. Kakxoiui u3 nepeuucieHHviX 3IKCNEPUMEHMANbHbIX Memoo08 He
N0360J151em Onpeoeisimsb NOGEPXHOCMHOE HamsdiceHue?
OTBETBI:
1. MeTo MakCUMaIBHOTO JAaBIICHUS Ty3bIpbKa (MeTo 1 Pebunepa)
2. Metoa nepemenieHus mapuKa B ITUCIIEPCUOHHON cpefie
3. CtajlarMOMETpUYECKUI METO]T OTPhIBA KAIIU KUJKOCTH
4. TeH3uMeTpUUECKU METOJT OTPhIBA KOJIbIIA
5. Meroa KanuuIsIpHOTO IOJAHATHUS KUIKOCTH.
BOIIPOC 3.1.5. U3yuume nonoscenus, xapakmepusyowue adcopoyuro Ha mexncghasnoi

nogepxuocmu meepooe meno — 2as (nap). Kaxoe us Hux cywecmeenno omauuaemcs om
OCHOBHBIX NONONCEHUL MeopuU NOTUMOLEKYIAPHOU adcopoyuu napos bpynayspa — dmmemma
— Tennepa?

OTBETBI:

1. Ha noBepxHOCTHM TBEpAOro ajacopOeHTa HMEIOTCS HEPABHOLCHHBI B HSHEPreTHUYECKOM
OTHOIICHUSI aKTUBHBIE IICHTPHI.

2. Ancopbuust MHorocionHa. Kaxnas Moiiekyna nepBoro ciost Ciy>KUT HEHTPOM AJIs aacopOuuu
BTOPOTO U MOCIEIYIOIIHUX CIIOEB.

3. IlepBsiii cioit amcopOTuBa 0Opazyercs B pesyibTaTe JeicTBHUs BaH-nep-BaaabCOBBIX CHIL,
MOCIEAYIONUE — B Pe3yIbTaTe KOMIICHCAIIHH.

4. AncopbupoBaHHas (a3a mpeAcTaBIsIeTCsS KaKk COBOKYITHOCTh aJICOPOMPOBAHHBIX KOMILICKCOB
— MOJIEKYJISIPHBIX 1IETIOUEK, KOTOPBIE SHEPTETHUECKH HE B3aUMOACHCTBYIOT JPYT C APYTOM.

5. TermnoTel aacopOLMK €IUHUYHOTO U JIBOWHOTO KOMIUIEKCOB MPUOJM3UTEIHFHO OAMHAKOBHI U
PaBHBI TEIUIOTE OOBEMHON KOH/ICHCAIUH.

6. AncopOIuio MOJIEKYJ Tapa MOXXHO pacCMaTpUBaTh KaK CEPUI0 KBa3UXMMHYECKUX PEAKIUN
00pa3oBaHus aJCOPOLIMOHHBIX KOMILIEKCOB.

7. Ilpn 3HaueHMSIX NaBJ€HUS B ra3oBoi (asze, AaleKkux OT JaBJICHHUS HACBILIEHHOrO Tapa,
00pa3zyeTcst MOHOMOJIEKYJISIPHBIN CIIOM.

8. Ilpu yBenuueHHWM [JaBi€HMs B Ta30BOH (pase uMCIO CBOOOJHBIX AKTUBHBIX LIEHTPOB
COKpAILlaeTCsl, a YUCIIO KPATHBIX KOMIUIEKCOB pacTerT.

9. O6beMHasi KOHJIEHCAUS MTapa MPOUCXOAUT MPH JAOCTHXKEHUU JABJICHWM, PABHBIX JTABJICHUIO
HACBIIIEHHOI'0 TIapa MpH JaHHOH TeMIepaType

10. Ilpenmomaraercsi, 4TO IJIOWIAAb, NPUXOJAIIAsCS Ha OAHY MOJEKyJly aacopOTuBa B
MOBEPXHOCTHOM CJIO€, - MOCTOSIHHAsI BEJIMYMHA. DTO JaeT BO3MOXKHOCTh BBIUYUCIATH BETHMUUHY
YACIBbHOU MOBEPXHOCTHU aJ[COPOCHTA.

IIpomexyTo4yHas aTTeCTANMSA IO MTOraM OCBOCHUS TUCHHUIINHBI
(KOHTPOJIbHBIE BOMPOCHI K 324€Ty € OLIEHKOI)

1. Crpyktypa aucnepcHbix cucteMm. [lucmepcHas  ¢asa, JAMCIEpCHOHHAs  cpefa.
KonnuecTBeHHBIE XapaKTEPUCTUKH TUCIIEPCHOCTH

2. Knaccuukanusi QUCTIEPCHBIX CHUCTEM: TI0 arperaTHOMY COCTOSIHUIO IUCTIEpCHON (asbl u
JUCIIEPCUOHHOM CpeJpl, M0 KOHILIEHTPAlMM, MO0 XapaKTepy B3aUMOJEHCTBUS JUCIEPCHOU
¢da3bl ¢ AMCIEPCHOHHON CPEIOH.

3. Tonstue o nMuoUIBHBIX U TMOPOOHBIX TUCTIEPCHBIX cucTeMax. OCOOEHHOCTH KOJJIOUTHOTO
COCTOSTHUSI BEIIECTBA.

4. CycneHs3uu u ux cBoiictBa. [lonmydenue. ArperaTuBHasi yCTOMUMBOCTE U ONpeAesomue eé
¢dakropbl. CelMMEHTAlMOHHBIN aHaU3 cycreH3ui. [1acTsl.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OMyJIbCUU, TIEHBI U UX CBOMCTBA. [lomyuenue. Tumbl SMynbCUA. Y CTOWYUBOCTD SMYJIBCHI U
neH W e€ HapymeHue. DPakTopbl YCTOWYMBOCTH SMyJbcud U mneH. CBolicTBa
KOHLEHTPUPOBAHHBIX U BBICOKOKOHLICHTPUPOBAHHBIX AMYJIbCUM.

MeTo/1bl IOJIy4EHUS] U OUMCTKU KOJJIOMIHBIX PaCTBOPOB.

MonexynspHO-KUHETHYECKUE U ONTHYECKHE CBOMCTBA KOJUIOMIHBIX CHCTEM. bpoyHOBCKOe
nBKeHUe (ypaBHeHHMe OWHITeHHA), nudpdys3us (ypaBHeHus ODuka), OCMOTHYECKOE
nasieHue. Mx B3aumMocBs3b.

Cenumentanus. CelMMEHTAalMOHHAs YCTOMYMBOCTh M CEIMMEHTAIL[MOHHOE PaBHOBECHE.
LlenTpudyra u e€ npuMeHeHHUE AJIs UCCIIeI0OBAHUS KOJUIOUAHBIX CUCTEM.

PacceuBanue u nornomeHue ceera. YpasHeHue Paed. YibTpaMUKpOCKONUS U JIEKTPOHHASA
MHUKPOCKONHUS KOJUIOUJHBIX cucteM. Onpenenenue GopMbl, pa3MEPOB U MacChl KOJUIOUAHBIX
YaCTHUII.

TepMonuHaMuKa NOBEPXHOCTHBIX sBIEHUH. TepMOIMHAMUKAa IOBEPXHOCTHOIO  CIIOS.
[ToBepxHocTHast »Heprus ['mb60ca W MOBEPXHOCTHOE HATsDKEHHE. METOIBI OIpeaesieHUs
IIOBEPXHOCTHOI'O HATS)KEHUS. 3aBUCUMOCTD IIOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPHI.
CBs3p 1OBEepXHOCTHOH 3Hepruu ['mb0ca m moBepxHOCTHOM HsHTanmbnuu. KpaeBoit yroun
cMauuBaHus. TepMOJMHAMUYEKHE YCIOBUS CMAYyUBaHMs U pacTeKaHus. I mapopuibHOCTh U
ruipo(hoOHOCTH TTOBEPXHOCTH TBEPIIBIX TEIN.

AncopOuus moBepxHocTHO-akTHBHBIX BelecTB (ITAB). Tepmoannamuka agcopouuu. BeiBos
ypaBHeHus ['106ca. [loBepXHOCTHO-aKTUBHBIE U IOBEPXHOCTHO-NHAKTUBHbIE BEILIECTBA.
M3oTepMa 1NOBEPXHOCTHOro HaTskeHus. YpaBHeHue Ilmmkosckoro. IloBepxHocTHas
akTuBHOCTh. [lpaBuno Jlrokino—Tpaybe. YpaBuenue JleHrMriopa mjis MOHOMOJEKYJISIPHOU
aZIcCopOITHUH. .

Opuenrauusa moinekyn [IAB B noBepxHocTHOM cioe. Onpenenenne IIomau, 3aHuMaeMon
monekyioi [TAB B HacblieHHOM ajgcopOuuonHoM cioe. Axcop6uust ITAB u3 pactBopoB Ha
MOBEPXHOCTHU TBEPJBIX TEJL.

ITpupona 3yIeKTpUYECKUX SBICHUM B AMCIEPCHBIX cHUcTeMax. MexaHn3M BO3HMKHOBEHHS
AIIEKTPUYECKOTO 3apsiia Ha rpaHule pasfena aByX (a3. CrpoeHue JBOMHOIO
IIEKTPUYECKOTO CIIOS.

Munenna, cTpoeHue MHULEUIBI TUAPOPOOHOro 30is. 3apsl U AIIEKTPOKUHETHUECKUN
NOTEHLIMAJ KOJUIOMAHON YacTULlbl. SIBJIeHNE NIEpe3apsAaKi KOJUIOMIHBIX YaCTHLL.
ONEeKTPOKUHETUYECKUE SIBIEHUS. iekTpodope3. CBsi3b AIEKTPOPOPETHUECKON CKOPOCTH
KOJIJIOUJHBIX YaCTHIl C UX HJIEKTPOKMHETUYECKHM IMOTeHIManoM (ypaBHeHue [ enbMronblia-
CMOITyXOBCKOTO). OnexTpodoperndeckas MOJIBUKHOCTb. DIeKTpoOoCMOC.
DNEKTPOOCMOTUYECKUI METO/ U3MEPEHUS MIEKTPOKMHETUUECKOT O IOTEHIIMAA.
YCcTOMYMBOCTh M KOAryJsilUs KOJUIOWIHBIX cucteM. CelMMEHTAlMOHHAs M arperaruBHast
YCTOMUMBOCThH KOJUIOMIHBIX CUCTEM. ATrperanus 1 ceIMMEeHTalus YaCTHIL AUCTIEPCHON (ha3bl.
Koarymsmust 1 daxtopsl, €€ BbI3bIBatomue. MeeHHass U ObicTpast koarynsuus. [Topor
Koaryysinuu, ero omnpeaenenue. Ilpasuno lynene—I'apan. Koarymsamus 3omel cMmecsamu
A5eKTposnTOB. [IpaBuiIo aAIMTUBHOCTH, aHTArOHU3M U CUHEPTU3M HOHOB.

BsazkocTe pacTBopoB. OTKIOHEHHE CBOWCTB PAcTBOPOB OT 3aKOHOB HploToHa. YpaBHEHME
bunrama. IlprumHBl aHOMAJIBHOW BSI3KOCTH PACTBOPOB IOJMMEPOB. METOABl M3MEpEHUs
BA3KOCTH PacTBOPOB

®akTophl YyCTOWYMBOCTU pacTBOPOB. TukcoTponus cTynHel u reieil. Cunepesuc.

19



KonTpoaupywmme nporpaMmsbl 1JIsl CAMOCTOSATEIbHOI padoThI CTY/IEeHTOB
(TecToBble 3a1anKs)

KOHTPOJIUPYIOLIAS ITPOT'PAMMA 4.1.

BOITPOC 4.1.1. Ilpoananuszupyume HUJICENPUBEOEHHbIE NOJIOJCEHUS,
xapakmepuszyroujue MexaHusM o00pazoeanus 080UH020 IleKmpuyeckozo caos, Haiioume
nonodiceHue, aenaoujeecs oo HesepubiM, 1UO0 cnopHuim!

OTBETBI:

1. Dnextpuueckue sBICHUS Ha MeX(a3HbIX MOBEPXHOCTAX — CIEACTBHE H30BITOYHON
MOBEPXHOCTHOW YHEPTUN — PE3yJIbTAT B3aUMOJICHCTBHUS COMTPUKACAIOLINXCS (a3 MEeXay coOOii.
2. Crnenuduueckas aacopOIusi HOHOB — TEPEeXoj M3 XKUAKOH (a3l B MOBEPXHOCTHBIA CIIOU
YacTHUI[ JUCIEPCHON (pa3bl — COMpOBOXKAAETCS MepepaclpenesieHueM 3apsioB B 00JacTu
MOBEPXHOCTHOTO CIIOSL.

3. Eciim mexda3Has mOBEpXHOCTh 00pa3oBaHa BEIIECTBAMH, HE CIIOCOOHBIMH OOMEHHBATHCS
3apsgaMu, TO JBOMHOM AJIGKTpUYECKHIl Clloil  MokeT o00pa3oBaThCsi B  pe3yibTare
OPUEHTUPOBAHUS MOJISPHBIX MOJIEKYJI.

4. Ilepexol HOHOB WJIU ANEKTPOHOB U3 OJHOMN (a3l B APYTyI0 HA TPaHUIIE pa3jiesia Ha3bIBaeTCs
IIOBEPXHOCTHOM AUCCOLMALMEM.

5. AncopOuusi HOHOTEHHOTO TOBEPXHOCTHO—AKTHUBHOTO BEIIECTBA MOXKET MPOUCXOIUTH Ha
TPaHUIIE IBYX HECMEIIMBAIOIINXCS KUIKOCTEH, HAaIpuMep, BoabI U Oensona. [lomspHas rpymnmna
MOJIEKYJIbl TIOBEPXHOCTHO — AaKTUBHOTO BEIIeCTBa, oOOpaiieHHas K Boje, Oyner
JIMICCOIIMMPOBATH; B pE3yJIbTaTe AUCCONMAINH MexX(a3Has TOBEPXHOCTh MPUOOpETaET 3apsi.

6. Ecniu B cucreMy meramin — Boja J0OaBUThH XJIOPUCTBIM HATPHIL, TO 3a CUET U30UpaTEeNbHOM
ancopOIMM aHWMOHOB XJIOpa Ha MeETaJIe IMOSBUTCSA HM30BITOYHBIA OTPUIIATSIBHBIN 3apsll, B
OJM3IexaleM cioe pacTBopa OyJaeT U30BITOUHBIN MONOKUTEIBHBIN 3aps U3 HOHOB HATPHSL.

7. Ilpu KOHTaKTE€ MeTauia ¢ ra3oBOM (ha30i MPOUCXOAMUT IMEPEXO] IICKTPOHOB OT METalljia K
ra3zy. Mexda3zHas mOBEpXHOCTh 3apsiKaeTCs.

BOIIPOC 4.1.2. U3zyuume nonooswcenuss, xapakxmepusylowue Mexamusm o00pazosanus
080LIHO20 ClI0sl UOHO8 HA npumepe 0bpazosanus 301a cyrvgpama dbapus. Kaxoe uz nux mpebyem
YmouHeHus?

OTBETBI:

1. Ilpu cnuBaHUM BOAHBIX PAacTBOPOB Xjopuaa Oapus U cynbdara HaTpusi oOpazyercs 30Jb
cyibdara 6apus.

2. B 3aBucumocTH OT yCIOBHH (KOHIIEHTpAlUs KOMIIOHCHTOB, TEMIIEpaTyphl U JIPYTHX)
o0pa3yrotcst MUKpoKpucTainku BaSOy4 6ombIiiel uiiu MEeHbIIeH TUCIEPCHOCTH.

3. Ecnm ucxoHble KOMIOHEHTHI B3ATHI HE B CTPOTO CTEXMOMETPUYECKHUX COOTHOIIEHUAX, TO
MOHBI 0apus WK CyNTb(}aT-MOHBI MOTYT OKa3aThCsl B 3HAYUTEILHOM U30BITKE.

4. Ilpu u30bITKE, HAPUMEP MOHOB Oapusi, OHM HAUYHYT MEPEXOJAUTH U3 PACTBOpPa B TBEPAYIO hazy
Y 3aHUMAaTh BaKaHTHBIE MECTa, JJOCTPaNBask KPUCTAJUIMUECKYIO PEIIETKY.

5. Ilpu sToM TBepaas ¢aza mpuoOpPETaeT MOJOKUTEIBHBIN 3apsl, KUIKAT — OTPUIATEIHHBIN.
W30biTouHbIE CyNnb(aT-HOHBI BCIEACTBHE KYJIOHOBCKOTO B3aMMOJCHCTBUS MOATSIHYTCS U3
pacTBOpa K aJCOpOMpPOBAHHBIM Ha MOBEPXHOCTH HOHaM Oapusi — 0Opa3yercsi TBOMHOW CIIOM
VOHOB.

6. Monbl Oapusi, BBI3BIBAIOIINE B JAHHOM Cily4yae BO3HHMKHOBEHHE Mex(a3HOTo IMOTEHIHaa,
HA3BIBAIOTCS TOTCHIIUATONPEIEIISTFOIIIIMH.

7. Cynb(aT-uOHBI, KOHUEHTPUPYIOIIMECS B pAcCTBOpPE OKOJO 3apsDKEHHON TOBEPXHOCTHU
KPHUCTAIJIOB cylib(aTa Oapus HA3BIBAIOTCS IPOTHBOHMOHAMM.

BOIIPOC 4.1.3. Kakoe u3 onpedenenuil, xapakxmepusyrnouwjux 3J1eKmpoKuHemuyecKue

ABNEHUA, MONCHO CHUMAMb NPOMUBOPEYUELIM !
OTBETDI:
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1. SBneHume mnepeHoca IKUAKOCTA TMOJ JEUCTBUEM BHEIIHETO JJIEKTPHUYECKOrO MOJI,
Ha6moz[aeMoe B KaHI/IJIJIHpHO—HOpI/ICTBIX TCIaX, a TaKXKXEC B OJWHOYHBIX KaHI/IJIJISIan,
Ha3bIBACTCSI SJIEKTPOOCMOCOM.

2. [TlepememieHue 4YacTHI JUCHEPCHOW (a3bl B OICKTPHUUECKOM TIOJE€ OTHOCHUTEIBHO
JIUCIIEPCUOHHON CpeIbl Ha3bIBACTCS AIIEKTPOGOPE30M.

3. BO3HUKHOBEHHE PA3HOCTHU MOTEHIUAIOB MEXAY IBYMs CTOPOHAMH IOPHCTON Iuadparmbl
IpU TMPOMYCKAaHWUU Yepe3 Hee BOAbl JIMOO MEXIy KOHIIAMH OJWHOYHOTO Kamuuisgpa NpH
HpOTeKaHI/II/I qepes HEro BOJAbI HA3BIBACTCS ITOTCHIIMAJIOM TCUCHUA.

4. TlosiBaeHHE pPA3HOCTH TOTCHIMAIOB MEXIY JABYMs JJIGKTPOJAMH, PACIOJIOKCHHBIMH Ha
pa3HOW BBICOTE COCYJa, B KOTOPOM oOcenaeT (MepeMeIaeTcs) CYCIEeH3Us MEIKOAUCIEPCHOrO
KBapIia, Ha3bIBACTCS MOTCHIIMAIOM OCEIaHMS WIIH IMOTEHIIMAJIOM CeIMMEHTAITUH.

5. 3JICKTpOKI/IHeTI/I‘ICCKI/I€ ABJICHUSA HpOSIBJIHIOTCH TEM cna6ee, UM MCJIbYC YaCTHUIIbI I[HCHepCHOfI
(da3bl, ¥ UCYE3aI0T COBCEM IPH MEPEBOJIC TUCIIEPCHON CHCTEMBI B MOJIEKYJISIPHBIA PACTBOP.

6. [IpyunHa  DIEKTPOKUMHETUYECKUX  SIBJICHUM  3aKJIIOYAeTCd B CYILIECTBOBAaHHM
MIPOTHBOIIOJIOKHBIX 3aPs0B TBEPIOH M KHIKOU (pa3 CUCTEMBI.

7. Pa3HOMMEHHOCTH 3apsnoB (a3 NPUBOAHWT B Clydae HEMOJBHIKHOTO IOPHCTOTO Tejia B
AJICKTPUYCCKOM T10JIC K MIEPEMEIIEHUIO MOIBH)KHBIX IIPOTUBOMOHOB BMECTE C KHJIKOH (ha3oi.

8. CymHOCTh 3JIEKTPOKMHETHUYECKUX SIBIICHUW 3aKIIIOYAaeTCsl B TIEPEIBIXKCHUM YaCTHI
JUCTIepCHOM a3kl M JAUCIEPCHOHHOW CpelIbl MPU MPHIOKEHWH K CHCTEME pPa3HOCTH
IIOTCHIIMAJIOB HJIH, HaO60pOT, B BO3HHUKHOBCHHUIO paBHOCTI/I IIOTCHIINAJIOB HpI/I OTHOCUTCIBbHOM
nepeMenieHuu Gasbl U CPEJIbl.

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 4.2.

BOIIPOC 4.2.1. IIpoananuzupytime paccysicoenus o npupooe 31eKmpOoKUHEemuyecKo20

nOMeHYuana u yKasxcume ouuboouroe?

OTBETHI:

1. DIeKTpOKMHETHUYECKUM MOTEHIMAd — 3TO JIEKTPUUYECKUI MOTEHIMal, OTCUUTHIBAEMBIH OT
TPaHUIIB CKOJIEXEHHS JI0 YPOBHS B JKUAKOH (paze, MOCTATOYHO YAAJCHHOTO OT MeX(pazHOU
I'paHUIIbI pa3zena.

2. 'paHnIia CKOJIBKEHUSI YCTAaHABIMBACTCS MPH OTHOCHUTEIHLHOM TepeMenieHnn (a3, Hanpumep
IpU TEUEHUH KHUJIKOCTH BAOJb TBEPIONA OBEPXHOCTH.

3. HeBO3MOXHO yKa3aTh TOYHOE TIOJI0KEHNE TPAHUIIBI CKOJIBKECHUSI.

4. C 10oCcTaTouyHON YBEPEHHOCTHIO MOXKHO IPEIOIO0KHUTh, YTO TIEPBBIA CJIOM MOHOB M TIEPBBIN
CJIOM MOJIEKYJ BOJbI, CMAauMBAIOLIMX TBEPAYIO (pa3y He mepeMematoTcsi OTHOCUTEIbHO TBEPIOH
(a3el IpH TEUSHUH KHUJIKOCTH.

5. DNeKTpOKMHETUYECKHI MOTEHIMAal BO3HUKAET MPU OTHOCHTEIBHOM IepeMeleHus (a3 mon
JeMCTBUEM MPHUIIOKEHHOTO JIEKTPUIECKOTO TTOJIS.

BOIIPOC 4.2.2. Paccmompume nonodceHus:, ONuculéarowjue Mexamusm oopazosanus
080UIHO20 IIeKMPU4ecKo20 c1osi uonos. Kakoe u3z Hux npomueopedum 9KCHepUMeHmalbHbIM
OaHHbIM?

OTBETHI:

1. Ha rpanuue Boga — TBepaslid oaua cepebpa B BoAy OyIOyT MEPEXOJUTh MPEUMYIIECTBEHHO
WOHHKI cepedpa, Tak Kak OHH 0oJiee THAPAaTHPOBAHEI.

2. IloBepxHOCTh Homuaa cepedpa OyAeT UMETh HEKOTOPbI M30BITOK MOHOB #0fa, KOTOPBIH cO
CTOPOHBI BOJIBI OYZET HEUTpATM30BaH N30BITKOM HOHOB cepedpa B PUJIETAIOIIEM CIIOE.

3. DOror mpomecc MpuUBENET K BO3HUKHOBEHHMIO MEX(pa3HOro CKayka IOTEHIIMAJIOB,
NPEMSATCTBYIONIETO JaTbHEHIIIEMY TIEpEX0.ly HOHOB.

4. JIBoifHO# cioil MOHOB 0Opa3yeTcsi HE CaMONPOHM3BOJILHO, a B Pe3yJbTaTe YMEHbIICHHS
DHEPTUU TIOBEPXHOCTHOTO CIIOA.

5. B pesynpTare mpolrecca Iepexoja HOHOB YCTAHABIMBAETCS paBHOBECHE, KOTOPOMY
COOTBETCTBYET OIPE/IEIIEHHOE 3HAaUeHUE CKaYKa MTOTCHIINAIOB.
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BOIIPOC 4.2.3. Kaxoe u3 senenuii Haba00aemcs, eciu HCUOKOCMb NOO GIUAHUEM
PA3HOCIU NOMEHYUALO8 nepemeujaencs uepes NOPUCmyo HenoOBUICHYI0 MeMOPAHy K OOHOMY
U3 31eKmpooos?

. DIeKTpOoIn3

. AneKTpodopes

. AIIEKTPOOCMOC

. 3 dext KBunke
. 3¢ ekt [JopHa

. DIIEKTPOAHAITH3.

N DN B WN—

KOHTPOJIMPYIOIIASA ITPOI'PAMMA 4.3.

BOIIPOC 4.3.1. [lpoananuzupytime nonodcenuss xapaxmepusylowjue cmpoeHue
06ouH020 anekmpudecko2o cros. Kakoe u3z Hux He coenacyemcs ¢ CO8PEMEHHbIMU
meopemuyecKuMu U IKCNePUMEHMAanbHbIMU OAHHLIMU?

OTBETBI:

1. JIBOWHOI SIEKTPUYECKUH CIIOM COCTOMT W3 HMOHOB OJHO 3HAKa, OTHOCHUTEIBHO MPOYHO
CBSI3aHHBIX C JUCTHEpPCHOM (a30if, W OKBUBAICHTHOIO KOJWYECTBA MPOTUBOIIOJIOKHO
3apsKEHHBIX KOHOB, HAXOAILIUXCS B TUCIIEPCUOHHOM cpefie BOMU3U Mex(da3zHOi MOBEPXHOCTH.
2. 3apsn Ha TOBEpPXHOCTU TBEpAOM aucnepcHoil (a3pl B 1HEpBOM  MNpUOIMKEHUU
paccMaTpuBaeTCs Kak MOBEPXHOCTHBIM 3apsiI.

3. JIBOIHOI JIEKTPUUECKHUH €TI0 00pa3yeTcst B pe3yJibTare n30upaTebHOU aacopOIuy OJTHOTO
U3 HOHOB, MPUCYTCTBYIOIIUX B IUCIIEPCUOHHOMN Cpee.

4. JIBOMHOHN »SIIEKTPHUYECKUI ClIOM Ha Mex(a3HOH TpaHMIIE TBEPIOE TEIO0 — IKUAKOCTh
MpeJICTaBIsIeTCs KaK IIIOCKUI KOHAEHCAaTOp, 0JHA 00KIIaKa KOTOPOTO CBSA3aHA C MOBEPXHOCTHIO
TBEPJIOTO TeJNa, a JIpyras, HeCylias MPOTHBOIIOIOXKHBIN 3apsi/l, HAXOIUTCS B KUIKOCTH BOIH3H
MOBEPXHOCTH.

5. BcenenctBue TEIJIOBOrO JBUKEHHSI MOHOB IPOTUBOMOHBI paccesiHbl B KUIKOM (aze He
HEKOTOPOM PAaCCTOSHUHU.

BOIIPOC 4.3.2. [llpu kakux 3Ha4eHUsX OI1eKMPOKUHEMUYECKO20 NOMEHYUaId 6
MUTTUBONLMAX OUCNEPCHASL CUCEMA MONCEM CUUMAMbCsl YCMOU4Uueon?

OTBETBI:

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

BOIIPOC 4.3.3. Kakoe u3 ypasHenuii coomeemcmeayem meopuu CmpoeHust 080UHO20
INeKMPULECKO20 105, npednoxcenHou LlImepruom?

£
lL.o=—-
47r5¢
Fzp
2.C, =Cyexp| ———
o] )
3. &E=4nnQq/ &l
@ F
4. Cc_=C,exp _ Pty
RT
5. &=4rnU [ eH

BOIIPOC 4.3.4. H3yuume onpedenenus, xapaxmepusyroujue CmpyKmypy Muyeivl
{m[Fe(OH),]-nFe’** -3(n—x)CI }3xCl~

Kaxoe uz nux nemoyno?
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OTBETHI:

1. M — gucno HEUTPATBHBIX MOJIEKYJI, 00PA3YIOIINX arperathbl

2. N — 9HCII0 TOTSHIMATO0pa3yOIINX HOHOB

3. 3(N-X) — uKCI0 MPOTUBOMOHOB, HAXOAAIMXCS BOJIHM3H MOBEPXHOCTH

4. X — 9UCIIO IPOTUBOMHOB, PACCESHHBIX B JKUAKOW (haze Ha HEKOTOPOM PACCTOSTHUM OT IPAHUIIBI
paszznena

5. (N-X)+X — 4KCII0 HOHOB, HAXOAAIIMXCH B TU(D(HY3HOHHOM CIIOE.

YCTOMUYUBOCTD U KOATYJIANUS JTUCHEPCHBIX CUCTEM

KOHTPOJIUPYIOLIASA ITPOI'PAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymeepowcoenuii, xapakmepuzyouwux yCmouyugocms OUCHEPCHbIX
cucmem, Hatloume HemMoyHoe.
OTBETBI:
1. YcTOMYNBOCTD NUCIIEPCHBIX CUCTEM XapaKTEepPHU3yeTCs HEM3MEHHOCTHIO BO BPEMEHH pa3MepoB
YacTHUI] AUCIIEPCHON (a3bl M COXpaHEHHEM WX PaBHOMEPHOTO PACIPEIEIICHUS B JUCIIEPCUOHHOM
cpene.
2. Bce nmucniepcHbIe CUCTEMBI TEPMOAMHAMUYECKH HE YCTONYMBEI.
3. Kunernueckoil Ha3bpIBaeTCs YCTOWYMBOCTH JUCHEPCHON CHCTEMBI IO OTHOLIECHUIO K
IPaBUTAIIMOHHOMY WJIM IIEHTPOOEKHOMY TTOJISIM.
4. Koarynsiiusi — MpoLecc CIAUMaHMs YacTUIl TUCTIEpCHOM (a3bl B Oosiee KPYIHBIE arperaThl,
OPUBOJALINM K MOTEpe KUHETUYECKOW YCTOMUYMBOCTH, pa3lelieHuI0 (a3 U, KaK CIEICTBHUE, K
pa3pyUICHUIO CUCTEMBI.
5. ArperatuBHOW yCTOHYHMBOCTBIO HA3bIBACTCS CIIOCOOHOCTH CHCTEMBI TPOTHBOCTOSTH
YKPYIHEHUIO YacTUIl JUCTIEPCHON (a3bl.
6. Koarymarer, oOpasyroomuecs B pe3yiabTaTe arperady YacTHIl JHUCIEpCHOW  (assbl,
MPEJCTaBISIIOT COO0OM OCAaJKH Pa3NUYHON CTPYKTYpBI: PBIXJbIE, IUIOTHBIE XJIONbEBHUIHEIC,
BOJIOKHHCTHIE, KPHCTAIIONOI00HBIE.

BOIIPOC 5.1.2. Usyyume nonodicenus pasviacHaowue npupooy yCmoudugocmu
KONOUOnbIX cucmem. Kakoe uz nux owubouno?
OTBETBI:
1. Ha G1u3KkoM pacCTOSTHUM MEXKAY KOJUIOWIHBIMH YaCTHIIAMHU JCHCTBYIOT MEXMOJIEKYJIISIPHBIC
BaH-/Iep-BaaIbCOBBIEC CUJIBI.
2. Hanm4aue IBOMHOTO SJEKTPUYECKOTO CJI0S Ha TOBEPXHOCTH KOJUIOMIHBIX YACTHIl UCKITIOYAET
B3aMMOJICHCTBHE MEXITy HUMHU.
3. YCTOWYMBOCTh JAUCHEPCHBIX CUCTEM OOYCIIOBIIEHA COOTHOIICHHEM MEXMOJEKYJISPHBIX CHII
MPUTSDKEHUS U DJIEKTPUYECKUX CHJT OTTaIKHUBaHUS.
4. BO3MOXXHOCTh CYIIECTBOBaHHS TUCIIEPCHON CHCTEMBI OOYCIIOBJI€HA HAJMYMEM HEKOTOPOTO
HHEPreTUUecKoro  (MOTEHUMANbHOT0) Oapbepa, KOTOPbIM  HPEMATCTBYET  CONMKEHUIO
KOJIJIOWIHBIX YaCTHIIl U X CITUIIAHHUIO.
5. Kunetndeckas ycTOMYMBOCTB OINPEEIIETCS pa3MepaMH YacTHll.

BOIIPOC 5.1.3. Kakxoe u3 nepeuucieHHulx 6030€lUCMBUll He MOMCen Bbl36aMb
KOA2ynAYuro 2uopo3oia?
1. 3meHeHne TeMiiepaTypbl
2. MexaHMUYEeCKUE BO3CHCTBUS
3. moGaBJeHNE TTOBEPXHOCTHO-aKTHBHBIX BEIIECTB
4. BBeJICHHE HIIEKTPOJIUTOB
5. TIEeKTPOMAarHUTHOE U3TyYCHHUE.

BOIIPOC 5.1.4. Onpeoerums xoHcmawmy CKOpOCMU KOAZYIAYUU, €ClU 8 OOHOM
Kybuueckom mempe 3018 UCXOOHOe Konuwecmeo wacmuy pasno 5-10%, a epems nonoeummoi

koazynayuu cocmasnsem 10 c?
OTBETHI:
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1.
2.
3. 51014
4.
5.

JaHHBIX HCJOCTATOYHO.

KOHTPOJIMPYIOLIASA ITIPOI'PAMMA 5.2.

BOIIPOC 5.2.1. Uzyuume nonodicenus, xapakmepuzyowue CyWHOCmMb CmMaduiuzayuu

oucnepcHuix cucmem. Kaxoe uz nux npomugopeuugo?

OTBETBI:

1. Ha mexdaszHoli moBepxHOCTH pasnena ¢aza — cpena oOpa3yercs MOBEPXHOCTHBIA CIIOW U3
MOJIEKYJ CTaOUIIN3aTopa.

2. Tlomnas ¢uKcamusi AMCIEPCHOW CHCTEMBI OOYCIOBIMBACTCS TEM, 4YTO BBICOKOBSI3KUI
CTaOUITM3UPYIOIINI CJION HE BBIABIMBAETCS IPU CTOJKHOBEHUHU YaCTHUIl AUCTIEPCHOMN (hasbl.

3. CTaOwim3upyOUMH CBOWCTBAMH OOJNAJA0T aACOPOIMOHHBIE CJIOW OPHEHTHPOBAHHBIX
MOBEPXHOCTHO—AKTUBHBIX BEIIECTB: OCJIKH, MbLIA U IPyTHE.

4. TIpoyHOCTH aJCOPOIIMOHHOTO CJIOS HapacTaeT ¢ yBenudeHueM pH cpenbl M NOBBIIIEHHEM
KOHIIEHTPAIUsl TOBEPXHOCTHO-aKTUBHOT'O BEIIECTBA.

5. Ilpenen mnoBblLIEHUS CTAOWUIBHOCTU JAMCIEPCHBIX CHUCTEM — OOpa30BaHHUE CILIOLIHBIX
MPOCTPAHCTBEHHBIX CTPYKTYyp-Temneil.

BOIIPOC 5.2.2. Koaeynsayus KOLIOUOHBIX CUCTEM MONCEN NPOUCXO0UMb NOO GTUSHUEM
paoa ¢paxmopos. Kakoul uz nepeuucienHvlx pakmopos umeem HausaxdcHeluee meopemuiecKoe
u npakmuyeckoe 3Havenue?

. CrapeHue cucteMsl

. I3MEHEHHE KOHIICHTPAIIH JUCTIEPCHOH (a3l
. MEXaHMYECKUE BO3JCHCTBUS

. ”3MEHEHHE TeMITEPaTyPhI

. 1006aBIE€HHE HIIEKTPOIUTOB

. IEHCTBHE CBETA.

AN DN B~ WN

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 5.3.

BOIIPOC 5.3.1. [lpoananuzupyiime noniodceHus, Xxapakmepusyowue oOelucmesue
anekmpoiumos Ha 3016, Kakoe u3 Hux He oOmHOcumMcs K Npasuiam  Koa2ynsayuu
NeKmpoauUmamu?

OTBETBI:

1. Koarynupyromnmm nelcTBHEM 00JIalaloT HE BCE MOHBI DJIEKTPOJIUTA, & TOJIBKO T€, KOTOPHIE
MMEIOT 3apsij MPOTUBOMOJIOKHBIN 110 3HAKY 3apsily KOJUIOMTHON YaCTUIIBL.

2. Jlns Hauaa KoaryJsiui HE0OXO0IUMO MPEBBICUTH HEKOTOPYI0 MUHUMAIBHYIO KOHIIEHTPAITHIO
AJIEKTPOJIUTA B 30JI€.

3. Tlopor koarymsamuyi — OTO BEIWYMHA, XapaKTEePU3YIOMas YCTOWYMBOCTH 3075 K
ANEKTPOIUTAM.

4. Koarynupyromasi cuiia MoHa TeM O0oJjbllle, 4eM OOoJIbllie ero BaJIEHTHOCTb, U BO3PAacTaeT C
YBEJMYEHUEM paJiInyca MOHA MPU OAUHAKOBOM BaJIEHTHOCTH.

5. Koarymnsust 307151 MPOUCXOIUT B pe3yIbTaTe N3MEHEHHsI KOHIICHTPAIUU AUCIIEPCHOM (Da3wl 1
MPUBOJUT K 0OPAa30BAHUIO OCAIKOB — KOAryJIsITOB

BOIIPOC 5.3.2. HMH3zyuume npeonocwvliku, HA OCHOBAHUU KOMOPBIX PA3ZEUSAIONICSL
npeocmasieHuss 0 Koazyasayuu koanouoos. Kaxaa uz nux ne yuumsiganace CMOIyX08CKUM 0
nocmpoenus meopuu 6bICmpou Koa2yiayuu?
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OTBETDI:

1. Mexay dYacTUIlaMM JUCIIEPCHOM (a3pl JEHCTBYIOT CHJIBI TNPUTSDKEHUS W CHJIBI
JNEKTPOCTATUYECKOTO OTTAIKUBAHUS.

2. Ilpu cOmmxeHuss vactul aucnepcHod (asbl B mporecce OpOyHOBCKOTO JIBUKCHHS Ha
JOCTaTOYHO OJIM3KHE PACCTOSHUS YaCTHIIBI CIMBAIOTCA, 00pa3ys arperar.

3. CKOpOCTb KOAryJsiliMK ONPEAEIIAeTCs YaCTUYHOW KOHLEHTpaLuel Mo U TEMIIEpaTypou.

4. Tlpu CTOJIKHOBEHMSIX IEPBUYHBIX YacTUL] OOpa3ylTCsl CHayaja BTOpPUYHBIE, a 3aTeM
TpPEeTUYHbIE U OoJiee CIOKHBIE.

5. CKOpOCTb arperaTupoBaHusl CYILECTBEHHO 3aBUCUT OT NPUPOJIBI CHJI, IEHCTBYIOIIMX MEXIY
YaCcTULIAMU JUCTIEPCHON (ha3bl.

CTPYKTYPOOBPA3BOBAHUE U CTPYKTYPHO-MEXAHUYECKHE
CBOUCTBA JUCIIEPCHbBIX CUCTEM

KOHTPOJIUPYIOLIAS ITPOI'PAMMA 6.1.
BOIIPOC 6.1.1. Kakoe u3 yKkazaHHulX CB0UCME He CBA3AHO HENnOCPeOCMEEHHO CO

CMPYKMypou OUCNepCcHOl cucmembvl?
OTBETBI:
. DIIACTHYHOCTh
. TEKy4eCTh
. BA3KOCTh
. CMauuBaeMOCTb
. TUTACTHYHOCTh
. IPOYHOCTb.

BOIIPOC 6.1.2. Kakxoe u3 nonostcenuti, Xxapakmepusyiowux cmpyKmypbl OUCHEPCHbIX
cucmem, 6151emcsl HeGePHbIM?
OTBETBI:
1. CtpykTypa — 9TO MPOCTPAHCTBEHHBIH KapKac — CETKa, 0Opa30BaHHBINA CBS3SIMH aTOMOB,
MOHOB, MOJIEKYJI, MHIIEJIJI, KPUCTAJUIMIECKUX OTPOCTKOB M YACTHII KOJJIOWIHBIX Pa3MEpOB.
2. B KONIOUIHBIX ¥ MHUKPOTETEPOTEHHBIX CHUCTEMaX Pa3IMyaloT TUKCOTPOMHO —OOpaTUMBIE,
WIA KOATYJSIIIMOHHBIE CTPYKTYPHI, U HEOOpATUMO —pa3pyIIaloNInecs, WIH KOHJICHCAIMOHHO-
KPUCTAITM3AIMOHHBIE CTPYKTYPBHIL.
3. KoarynsunonHasi cTpykTypa oOpa3yercs CHETUICHHEM TIEPBUYHBIX YacTHUI[ TUCTIEPCHON (a3bl
BaH-/Iep-BaaIbCOBBIMH CHUIIAMH.
4. KongeHcanioHHasi CTpPyKTypa BO3HHKAET B pe3ysbTare 00pa3oBaHUS MPOYHBIX XUMHUECKUX
CBsI3eM MEXIy YacTULIaMU JAUCTIEPCHOMN (ha3bl.
5. Kpucrannmu3anuoHHbIE CTPYKTYPBI (QOPMHUPYIOTCS B IIPOIECCE BEIKPUCTAITH30BBIBAHHUS HOBOM
¢a3bl BCleACTBUE CPAIIMBAHUS KPUCTALTUKOB.
5. IlpodHOCTH  KOAryJSLMOHHBIX  CTPYKTYp  3HAYUTEIHHO  MPEBBINIAET  MPOYHOCTh
KOHCHCAIIMOHHBIX U KPUCTAIITU3AMOHHBIX.
6. I'eneoOpa3oBaHne — 3TO BOSHHKHOBEHHE MPOCTPAHCTBEHHOW CETKH M3 YACTHIl TUCTIEPCHOM
¢a3bl, B METIISIX KOTOPOM HAXOIUTCS Cpeia.
7. Cneunduyeckoe CBONCTBO KOAryJSILMOHHBIX CTPYKTYp — CIIOCOOHOCTH CaMOIIPOM3BOJILHO
BOCCTAHABIIMBATh CBSI3U MEXKIY YaCTHUIIAMH, Pa3pyIICHHbIE IPU MEXaHUYECKOM BO3JEHCTBUH Ha
CHCTEMY.
8. CuHepesuc — sBICHHE CaMOIIPOM3BOJILHOTO YMEHBILIEHHUS Pa3MEpOB Ielisl MPU COXPaHEHUU
€ro CTPYKTYpPHl C OJHOBPEMEHHBIM BBIACICHHEM W3 HEro IUCIIEPCHOHHOW  Cpelbl,
COZEpKAILEHCS B METIIAX.

AN DN AW =
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KOHTPOJIMPYIOLIASA ITPOI'PAMMA 6.2.

BOITIPOC 6.2.1. Cpeou nonosicenuti, xapaxmepusyrowux cmpykmypvl U C8OUCM8Ed
KOJLIOUOHBIX cucmem Hatioume ouwubounoe?
OTBETBI:
1. O6pazoBaHue CTPYKTYp B KOJUIOUJIHBIX CUCTEMAX — PE3YJbTAT CUEIJICHUS, CPACTAHUS YaCTHUII
qucnepcHoi (asbl Moj BIAMSHUEM JCHCTBYIOIIUMX MEXIYy HUMHU (PU3NYECKUX HIIM XUMUYECKHX
CHIL
2. Tlpomecc 00pa3oBaHUsSI CTPYKTYpPhl M CBOMCTBA CTPYKTYPHUPOBAHHBIX CHUCTEM 3aBHUCST OT
CBOWCTB MOBEPXHOCTHU YACTHUI] AUCTIEPCHON (ha3bl, €e HEOJHOPOAHOCTH, XUMUYECKOTO CTPOCHUS,
(bOpMBI U APYTHX.
3. OcHOBHBIE THUIMBI CTPYKTYp: KOAryJISIIMOHHBIC, KOHACHCAMOHHBIE M KPUCTAIN3aLMOHHBIC;
pa3iauuve OoIpeaesseTcss MNPUPOAONH CHUIl CLEIUICHHs, ACMCTBYIOIIUX MEXIy 4YacTULIAMU
JTUCTICPCHOM (pa3bl.
4. Crpyktypa, oOpa3symomiascs B pe3ylibTaTe CpacTaHus KOJUIOMTHBIX YacTUIl B CIUIOLIHON
IIPOCTPAHCTBEHHBIM KapKac-CeTKy Ioja JeiictBueM Ban-nep-BaaabCOBBIX CHUJI  Ha3bIBAETCS
KOHJICHCAIIUOHHOM.
5. KoarynsumuoHHbIE CTPYKTYpPHl BO3HHKAIOT B pPE3yJlbTaTe IOHWKEHUS arperaTHBHOU
YCTOWYMBOCTHU JUCTIEPCHON CUCTEMBI TyTEM CLEIUJICHHsI IIEPBUYHBIX YACTHUI] AUCTIEPCHON (Da3bl B
IIPOCTPAHCTBEHHBIE KapKAacChI.
6. Ecnmu 00beMHBII Kapkac—ceTka (popMupyeTcs 3a CHeT XUMHUYECKHUX CBSI3€i aTOMOB, MOJICKYT
WIM KPUCTAIIMYECKUX CPOCTKOB, a JUCIEPCHUOHHAsI Cpela 3akioyeHa B sdeikax Kapkaca, TO
CTPYKTypa CUCTEMbI Ha3bIBACTCA KOHJCHCAIIMOHHO—KPHUCTAIUIM3AIIHOHHOM.
7. Cneundudeckoe CBONCTBO KOATYJSIIIMOHHBIX CTPYKTYp — THUKCOTPOIIUS — CHOCOOHOCTH
CaMOIIPOU3BOJILHO BOCCTAHABJIMBATHCS MOCIE MTPEKPALLIEHUS MEXaHUYECKOTO BO3/ICHCTBUA.
8. XapakTepHOE€ CBOWCTBO THUKCOTPONHBIX CTPYKTYp — 3JacTMYHOCTb. [lnmacTuunble Tena
HEoOpaTUMO M3MEHSIOT pa3Mepsl U POpMy O] ACHCTBHEM BHEIIHUX CHII; TIOCTE MPEKpalleHus
BO3JICUCTBUS U3MEHEHUS OCTAIOTCS.

BOIIPOC 6.2.2. [lpoananuzupyiime onpeodenenus, Xxapaxmepusylowjue ceoucmea
CmpyKkmyp u Hauoume owubounoe?
OTBETBI:
1. Ob6pazoBaHue CTPYKTYphl, OXBaThIBAaIOIIEH BECh OOBEM IUCHEPCHOM CHUCTEMBI, BO3MOXKHO
TONIBKO TIPU OIpPEAETCHHOW KOHIIGHTpAIlMM YacTUIl AUCIEPCHOW ¢a3bl, AOCTATOUHON IS
MIOCTPOEHHUS LIENBHOTO KapKaca.
2. CBs3b MEXIy BS3KOCTHIO KOJJIOMJHOW CHUCTEMBI WU COACpKAHHEM JUCIIEpCHON (asbl
omuckiBaeTcsl ypaBHeHueM 77 =17,(1+-K-¢), rae n u no — BA3KOCTH cucTeMbl U cpenpl; K —

KOHCTaHTa, omnpenensemMas GopMoi yacTull; ¢ — oObeMHas JoJis JAuciepcHor (as3el B 0ObeMe
CHCTEMBI.

du
3. TeueHne BSI3KHX T ONMCHIBACTCA 3aKOHOM P = ﬂd—, rae P — HAIps>KCHUE CABUTA, U -
X

JUHEHHAST CKOPOCTh TEUCHUS; X — KOOPAMHATA, HOPMAJIbHAS K ITOTOKY; 1| — BI3KOCTh CPEJIbIL.
4. Bs3KOCTh IHUCTIEPCHBIX CHCTEM — HEIMOCTOSHHAs BelWuMHA. Ee 3HaueHue 3aBUCUT OT
YCIIOBHI OTIPENIENICHUS, OT CKOPOCTH TCUCHHS.
5. BS3KOCTh Tena OTAMYAIOTCS OT IJIACTHMYHBIX TEM, YTO TEKYT HpPHU JIOOBIX HAMpPSIKCHHSX.
Hanmaue cTpyKTypBI H3MEHSIET XapaKTep TCUCHUS.

BOIIPOC 6.2.3. Ha xaxom u3 epagpuxos npedcmasieHa XapaxmepHdas 3a6UCUMOCTD
BA3KOCU OM HANPANACEHUSL CO8USA OIS CBAZHO-OUCNEPCHOU CMPYKMYPUPOBAHHOU CUCTIEMbl?

OBETDI:
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(DOH,I[ OLCHOYHBIX CPCACTB JIA IPOBEACHHA aTTCCTAlMU YPOBHIA C(bOpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ 06yqafoumxcg IO JUCHMIIIIMHE O(bOpMJISIeTCSI OTACJIbHBIM JOKYMCHTOM.

6. YUEBHO - METOJNYECKOE 1 HH®OPMALIMOHHOE OBECITEYEHUE
JTACIHATLITAHBI

6.1. KHur000eCcme4eHHOCTDh

HanmenoBanue nuTepaTypsl: aBTop,
Ha3BaHUE, BUJ H3JaHNUS,
U37aTeNLCTBO

I'on n3panus

KHUT'OOBECIIEYEHHOCTb

KonuuecTBO 3K3eMILIIPOB
n3ganuii B ononmoreke Bial'V B
cootBeTcTBUH ¢ DI'OC BO

Hanuuue B 3neKTpoHHOR
oubnmmoreke Bal'Y

1

2

3

4

OcHoBHas nuteparypa*

1. Botouxkuii C.C. Kypc kommonaHon
XHMHH: yIeOnuK 2-€ U311, - M.:

Xummus, 1976. - 512 c.

1976

102

2.®punpuxcoepr I.A. Kype
KOJUIOMIHOM XuMun: yae6onuk. — J1.:,

2010. -416 c.

2010

86

3. MapkoB B. ®. Mackaesa JI. H.
Bbpychuupina JI. A. Anekceesa T. A.
Komnongnaast Xumusi: mpuMeps! U
3amaun: YueOHoe nmocodue - 2-e
u3n., crep. - M.:@nunra, U3a-o
Ypau. yu-Ta, 2017. - 188 c.

2017

http://znanium.com/catalog/
product/948402

4.OnpieBckuit - M.B., lopodeesa
N.b. Komnmounnas XUMHUSL.
[ToBepxHOCTHBIE SIBJICHUSI u
JIMCTIEpCHBbIE cUCTeMbl. PeliTuHroBas
CHUCTeMa OpraHW3allMl ¥ OLEHKU
CaMOCTOSATENIFHON paboThl cTyneHTa/
Yue6. mocodue. Bal'Y, Bragumup. —
2003. -70 c.

2003

http://dspace.www1.vlsu.ru/
handle/123456789/562

5.IIpakTHdeckue paboTHI IO
koiurongHor xumun. [unsesa JLII.,
CynaxoBa H.H., benoycosa B.H.,
Munaxkosa T.C., MamonTos I'.B.
YuebHoe nocobue. 2015. 244 crp.

2015

https://e.lanbook.com/book/
68308

JlononHuTeneHas IuTeparypa

1.Pongun B.B. ®usnueckas u 2013 10

KOJJIOUJIHASL XUMMUSL: yqe6H0e

nocobue. — CTaBponoJb:

AI'PYC, 2013. — 156 c.

2. Kupuuenxo O. A. 2012 http://znanium.com/catalog/

TIpakTKyM MO KOJUTOMAHOW XUMUH !
Y4eOHO-MeTOANIEeCKOe Mocooue -
M.MIIT'Y, 2012. - 110 c.

product/757805

27



http://znanium.com/catalog/author/65fe1d95-b89d-11e7-bc70-90b11c31de4c
http://znanium.com/catalog/author/874f5e22-b89d-11e7-bc70-90b11c31de4c
http://znanium.com/catalog/author/874f5e22-b89d-11e7-bc70-90b11c31de4c
http://znanium.com/catalog/author/bdf40f66-adbd-11e7-8e03-90b11c31de4c
http://znanium.com/catalog/author/df350492-d868-11e4-9a4d-00237dd2fde4
http://znanium.com/catalog/author/46b43211-6a03-11e6-93a4-90b11c31de4c

3. ®pannesa H. H. besruna 0. A.
Pomanenko E. C. Bomnocosa E. B.
Kostonanas xumuu: yueOHoe

noco6ue. - CraBpomnoins: [laparpad,
2013.-52c.

2013

http://znanium.com/catalog/
product/514197

6.2. Ilepuoauyeckue U3TaHUA

. Environ Technol.

AW —

6.3. UHTepHeT — pecypchl

. http://elibrary.ru/
. http://sci-hub.org/

O b owpN -

. Boma: xumus u sxoJiorus.
. CopO1inoHHBIE U XpOMaTorpaduIecKue mpoIecchl.

. https://ru.wikipedia.org/wiki/
. http://www.chemport.ru/
. http://www.xumuk.ru/

. Boctouno — EBpornieiickuii >kypHall epeoBbIX TEXHOJIOT U

7. MATEPHAJIBHO —- TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

I[J'ISI peainu3annuunu JaHHOW MUCLUILIMHEI MMECIOTCS CIICHUANIbHEIC TIOMEICHUS IS IMPpOBCACHUA

3aHATUH JIeKYUOHHO20 MUNA, 3aHAMUL 1AOOPAMOPHO20 MUNA, 2PYNNOBbIX U UHOUBUOYALLHBIX

KOHCYTbmayull, meKyujeco KOHmMpOJisi U npomedcymoyHou ammecmayuu. JlabopaTopHble U

JIEKIIMOHHBIE 3aHATUS MPOBOAATCS B ayad. 331-1 «Dusnueckas U KOJUIOUAHAS XUMHUS.

[lepeueHb HCHONB3YEMOTO JIMIIEH3MOHHOTO MporpaMMmHoro obecmedenuss Windows 7,

Microsoft Office 2010.

28



http://sci-hub.org/
http://znanium.com/catalog/author/1ea99dd9-6b50-11e5-9e14-90b11c31de4c
http://znanium.com/catalog/author/281efd23-46ef-11e8-bd62-90b11c31de4c
http://znanium.com/catalog/author/281efd23-46ef-11e8-bd62-90b11c31de4c
http://znanium.com/catalog/author/a53b20d7-47cc-11e8-bd62-90b11c31de4c
http://znanium.com/catalog/author/c5134a06-46ee-11e8-bd62-90b11c31de4c

PaGouyio nporpammy cocrasmi _i.x.H. npod. Kyxmin B.A., / Sl rree

(®HO, noanics) 4
Penensent
(mpencrasurenn padotojarens) renepanbabii mipekrop 000 «BMT» k... lloropos A.A. 6

(mecTo paboTe, aosxnocTs, ®UO, noanmcs)
IIporpamma paceMoTpena i 0100pesa Ha 3aceHanin Kaephl  XHMUH
Ilporokon Ne g/, © ot J¢ O 2/  rToma -
Sasenyronwii kapeapoii__jix.u. npod. Kyxmuu B.A. <l il
(PHO, noansc)
Pabouas nporpamMa paccmoTpera i 0J00pPeHA Ha JUCEAHIHE YICOIO-MeT0;/MiecKoil KOMHCCHM
naupasnesns 18.03.01 «Xumuteckas TCXIOI0MHA»

s

lporokoa Ne_ >/  orla e 3. 2( rona
LpejceaTents komuceuu arar upod. Masos 10.T....

(®HO, nommucs)

2




JIMCT IIEPEYTBEPX/JIEHUSA
PABOYEN ITPOI'PAMMBI JTUCITATLIAHBI

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[TpoTrokon 3acenanust kKageapnr Ne OT rojaa

3aBenyronuii kageapoit

Pabouast mporpamMmma ogo0OpeHa Ha y4eOHBIN TOT

[Tporokon 3acenanust kKageapnl Ne OT roaa

3aBenyronmii kageapoit

Pabouas mporpamMmma ogo0peHa Ha y4eOHBIN TOJ

[Iporokon 3acenanus kadpeapsl Ne OT roja

3aBenyronuii kKageapoi

30



JIMCT PETUCTPAIIMM U3BMEHEHUM
B pab0uyI0 IPOrpaMMy JUCITUTUTHHBI
KOJIJIOUJTHAA XUMHUA
obOpasoBarenbHON porpaMMbl HanpasieHus noaAroToBku 18.03.01 « XumMuueckasi TEXHOJIOTHS»,

HaIrpaBJICHHOCTb. «TexHonorus u nepepa60TKa IMOJIUMEPOB»

OakanaBpuar
Homep BHeceHbl H3MEHEHHS B YacTH/pa3aeiibl Hcnonuurens OcHoBaHue
M3MCHCHIS paboueii IporpaMMbl dUO (HOMEp M AaTa MpOTOKOJIA
3aceaHus Kadeapsl)
1
2
3aB. kadenpoi /

Ioonucw [o)7(0]

31




	a44fe265fd609721b4ffd788f42e2709fed64d8489c1517250f96b90ce11a180.pdf
	6baf1a8e8534b308813166b152fc23e4dd74df7d48e36dd555c4925767a274f7.pdf
	0e54bb5eb86b7686c536763cdca851e8e7f5283d598783acf517c716699e71d8.pdf

	81b79c4b4c90c91a041754002b504d5389e3e4898c1bcad75deaef59ac7170b5.pdf
	a44fe265fd609721b4ffd788f42e2709fed64d8489c1517250f96b90ce11a180.pdf

