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1. IEJIU OCBOEHUA JUCHUIIJINHBI

]_[eJ'IBI-O OCBOCHHUs JUCHUINIMHBI KOJUIOMJHAsA XHWMUA ABJIACTCA: er'IY6J'I€HI/Ie 3HaHUH B
obnactu CHGIII/I(l)I/ILIGCKI/IX CBOICTB AUCTICPCHBIX CUCTEM, KOTOPBLIC BXOAAT, KaK COCTaBHAA 4aCTb
BO MHOTHEC TCXHOJOI'MYCCKHUE IPOHCChI U NIUMPOKO HUCIOJIB3YIOTCA IMPU IMOJYUCHUH PA3JITMYHBIX
MaTcpHraJioB, OCHOBHBIC CBOMCTBaA KOTOPBIX 3aBHUCAT OT AUCIICPCHOCTH, IPHUPOABLI IOBECPXHOCTHU U
CBs3aHbI C 3dKOHOMCPHOCTAMHU Cpr1(TypOO6paBOBaHI/IH.

3aﬂaq1/1: HN3Yy4YCHHUC SIBIICHHI npucymux JUCIHCpPCHbIM CUCTEMaM, MCCICIOBAHUC (1)I/I3I/IKO-
XHMHYECKHX CBOMCTB B SaKOHOMepHOCTeﬁ 1 UX U3MCHEHHH B KOJUIOMJHBIX PaCTBOpaAXx.

2. MECTO JUCHMIIVIMHBI B CTPYKTYPE OIIOII BO
JluciuiinHa KOJJIOUTHOW XHMHH N3Y9aeTcs B 00s13aTEIIbHON YacTH y4eOHOTO TUIaHa.
[IpepekBU3UTHl TUCIUIUIMHBI: HEOpPraHWYecKas XUMHUsS, OpraHuyeckas Xumus, (u3uka,
MaT€MaTHUKa, q)HSHqGCKaH XUMMHA.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE
[Inanupyemble pe3ynbTaTbl OOy4EeHMs O JUCLUUIUIMHE, COOTHECEHHBIE C IUIAHUPYEMBIMU
pesynbratamu ocBoeHust OITOI1

CBOMCTB BEIIECTB U
MaTEepUaJIoB.

Kona ¢popmupyembix [Tnanupyemble pe3ynbTaThl 00y4eHUSs 110 HaumenoBanue
KOMIIETCHITUI JTUCLUIIINHE, B COOTBETCTBUU C MHANKATOPOM OLICHOYHOTI'O
JOCTH)KEHMST KOMITETEHIIUU CpencTBa
WNunukarop PesynbTarsl 00yueHus no
JOCTHOKEHHUS JUCLHIIINHE
KOMIICTCHITUH

OIIK-1 Cnocoben | OIIK-1.1. 3Haer | 3uaem: OCHOBHBIC
M3y4aTh, TEOPETHUECKUE MOHATUS O  CTPOCHUH
aHAJIM3UPOBATh, OCHOBBI XHMHUH, | BEIECTBA, pUpoJIe
HCII0IL30BaTh MPUHIUIIBI CTPOCHUS | XUMUYECKOH  CBS3U |
MeXaHU3MBI BEIIECTBA, CBOIiCTBa Pa3IMYHBIX
XUMUYECKUX PEAKIHM, | MEXaHU3MBbI U | KJIaccoB XUMUYECKHUX
MIPOUCX OISAIINX B | 3aKOHOMEPHOCTH DJIEMEHTOB, COEIUHEHUH,
TEXHOJIOTUYCCKUX MPOTEKAHUS BEIIIECTB U MAaTE€PHAJIOB;
rporieccax H | XUMHYECKHUX Ymeem: poBOJUTH | TecThl, BOIPOCHI
OKpYXKaloIlleM MHpE, | peaKIuii; nabopaTopHbIE
OCHOBBIBasICh Ha | OIIK-1.2. YMeeT | ucclieqoBaHus, aHalu3bl
3HAaHUSX O CTPOCHHH | aHAIM3UPOBATh U | OTOOpaHHBIX TPo0 U
BCILIECTBA, TMPHUPOJC | HHTEPIOIUPOBATh 00pasioB
XUMUYECKON CBSI3U W | PE3yJbTaTHI, Bnaoeem: 0a30BBIMH
CBOMCTBAX pazNUYHBIX | IOJTYYCHHBIE B XOJ€ | HABBIKAMU HCIIOIb30BAHUS
KJIAaCCOB XHMMHUUYECKHMX | XUMUYCCKHX COBPEMEHHOU amnmnapaTypsl
9JIEMEHTOB, AKCIICPUMEHTOB; IpU IPOBEJCHUH HAYYHBIX
coequnennii, BemecTs | OIIK-1.3. Bnageer | ucciaenoBanuii; MeToaaMU
1 MaTepHaJIOB. HaBBIKAMH 0e301macHOro 00paIEeHUs C

MIPOBEACHUS XAMUYECCKHUMU

XHMHUYECKOr0 MaTepuaiaMH C y4eTOM HX

9KCIIEPUMEHTA, dusnaecknx u

METOJaMH XAMHUYECKHX CBOMCTB.

HCCIICIOBAHUS




OIIK-2. Crniocoben
UCTIOJIb30BATh
MaTeMaTU4eCKHUE,
¢usnveckue, HuznKo-
XHUMUYECKHE,
XUMHUYECKHE METO/IbI
JUIL  pelieHHs 3ajad
npodeccrnoHaIbHOM
NS TEeITbHOCTH.

OIIK-2.1.
TEOPETUICCKHE
OCHOBBI
(byHIaMEeHTaTbHBIX
paszesnos
MaTeMaTHKH,
(hU3UKH, XUMUU;
OIIK-2.2. Ymeer
UCIIO0JIb30BATh
3aKOHBI,
CIPAaBOYHbBIC JTaHHBIC
U KOJHMYECTBCHHBIC
COOTHOIIICHUS
MaTeMaTHKH,
bU3MKH, XUMUU IS
pelIeHus 3a/1a4
npodeCCHOHATLHON
NS TeIILHOCTH;
OIIK-2.3. Bmageer
(bu3HIECKUMU u
XHUMHAYECKHUMU
METOIaMHU
UCCIICIOBAHMS,
MaTeMaTHICCKHM
arrmapaTrom ISt
o0paboTku u
UHTEPIpETAINN
pe3yJIbTaToB
IKCICPUMECHTA.

3Haer

3uaem: OCHOBHBIE
byHIaMeHTaIbHBIE
[IOHATHUS B obmact

KOJIJIOUTHOM XUMHUH;
Ymeem: ananuszupoBath u
WHTEPIPETHUPOBATH
pe3ynbTaThl XMUMHYECKUX
MCCIIEIOBAHU I TS
pelieHus 3a/1a4
po(hecCHOHATLHOM
JIeATEIbHOCTH;

Braoeem: cnocoOGHOCTHIO
BbIOOpa COBPEMEHHBIX
METO/IOB aHan3a
HEOOXOTUMBIX JUTSt
A3Y4YECHHUS CBOICTB
BEILIECTB U IMPOILIECCOB C
MpUMEHEHUEM
COBpPEMEHHOM
BBIYHCIIUTEIILHON TEXHUKU
u MaTeMaTU4eCKOU
CTATUCTHUKH.

TCCTBI, BOITPOCHI




4. OBBEM U CTPYKTYPA JUCIHUIIVINHLI

pr,ZIOGMKOCTB JUCTHITIINHBI COCTaBJIAICT 3 3a4eTHBIX CANHUII, 108 gacos

TemaTnueckuii mJiaH
®opma 00yuyeHHs - OUHASA

Ne |  HaumenoBanue KonTaktHas pabora Dopmbl
/ TEM pa3/ciioB < 0o0yJaronmxcsi ¢ TEKYIIETro
5| JIACIIATUIAHBI = eJaroru4yeCKuM Camoc | KOHTpOJIA
= § a00THUKOM TOATE | YCIIEBAEMOC
3| 8 < g 7pHAA | TH, popma
E) g § o §5 o 9 paboT | mMpoMexyTO
% = E E g é 2 § a 4HOM
T E = = S S % 2 aTTecTralu
O Qo < O 8
= E o B 3 =<

1. | BBenenmne. 4 1 2 - 2
Conepxanue u
3aJ1auu Kypca.

2. | MonekymnsapHo- 412-4| 4 8 12
KHUHETUYCCKUC u
OIITHYCCKHUC
CBOMCTBA
AUCIICPCHBIX
CHUCTEM.

3. | Tepmoaunamuka 415-6| 2 4 12 Peiitunr
IIOBEPXHOCTHBIX KOHTPOJIb
SIBJICHUU. Nel

4. | AncopOuumst Ha | 4 | 7- 4 8 12
MIOBEPXHOCTHU pa3jena 10
da3. Kamwnspasie
SABJICHUSL.

5. | Onexkrpokunernuecku | 4 | 11- 2 4 12 Peittunr
e SIBJICHUS B 13 KOHTPOJIb
JUCTIEPCHBIX No2
CHCTEMaX.

6. | YcToiunBOCTH 4 | 14- 2 8 10 Peittunr
JIACTIEPCHBIX CUCTEM. 15 KOHTPOJIb

Ne3

Bcero 3a 4 cemectp 16 32 60 3auer ¢

OLEHKOM

Hanmuuwe B nucnuioivae

KII/KP

HWrtoro no qucuuminge 16 32 60 3auyer ¢

OLICHKOM




TpynoeMKOCTh JUCIUILUIMHBI COCTABISAET 4 3a4ETHBIX €UHMI, 144 yaca
Temarnueckn mjian

®opma o0yueHust — 3a09Has (S Jier)

Ne |  HaumeHoBanue KonrakTHas padota ®opmbl
1/ TEM pa3JielioB < 00yJarOIIMXCS C TEKYIIEro
II JUCIHHUIIIINHBI E" IneaarorutycCKum Camoc KOHTPOJIA
= é a00THUKOM TOSTE | YCIIEBAEMOC
é 3 S - g 7bHas | T, opma
3 = S 58 o 9 paboT | MPOMEKYTO

% = E E g é § § a YHOI
. % g § L§ § % § aTTeCTaluu

= E o B 3 S

1. | BBeneHue. 50 1 | - 5
Conepxxanue u
3a/1a4u Kypca.

2. | MonekymsapHo- 512-4] 1 - 20
KAHETUYECKHUE MU
OIITUYECKHE
CBOMCTBA
JUCTIEPCHBIX
CUCTECM.

3. | TepmoauHamuka 515-6 1 - 20 PetiTunr
ITOBCPXHOCTHLBIX KOHTPOJIb
SIBJICHUI. Nel

4, AncopOumst Ha | 5 7- 2 4 25
MOBEPXHOCTU pazjelia 10
da3. KammuisipHbie
SIBJICHUS.

5. | Dnextpokunernyecku | 5 | 11- 1 - 20 Peittunr
e SIBJICHHS B 13 KOHTPOJIb
JUCIIEPCHBIX No2
CHCTEMax.

6. Y CcTOMYMBOCTH 5| 14- 1 2 20
JUCTIEPCHBIX CUCTEM. 15

7. | OcHOBBI ¢usuko- | 5 | 16- 1 - 20 Peittunr
XUMHYECKON 18 KOHTPOJIb
MEXaHUKHU Ne3
JUCTICPCHBIX CHCTEM.

Bcero 3a 5 cemectp 8 6 130 3auer ¢

OLICHKOH

Hanuune B AUCLUININHE

KII/KP

Hroro no nucummianHe 8 6 130 3ager ¢

OLICHKOH




Conep:xanue JJeKIMOHHBIX 3aHATHI 10 IMCIUTIIHAHE

Pa3nen 1. Beenenne. Coaep:kanue u 3a1a4m Kypca.
Tema I Ilonamue 0 KOAIOUOHBIX CUCIEMAX U ONpedeeHue KOLIOUOHOU XUMUU KAK HAYKU.

Conepxanre Tembl. KoyumomaHas XuMHUS - Hayka O (U3HKO-XMMHUYECKHUX CBOMCTBAaX
JIMCTIEPCHBIX CHCTEM M MOBEPXHOCTHBIX SIBIICHUSX. J[MCTIEpCHBIE CHCTEMBI KaK OCOOBIA Kilacc
TeTepPOreHHBIX CHCcTeM. Bo3pacTaHue pojiv €CTECTBEHHBIX IPaHUIL pa3jielia o Mepe YBEIHUCHHUSI
CTENEHU pa3pOOJCHHOCTH OJHOW WJIM HECKOIBbKMX (ha3 TEeTEpOreHHOW CHCTEMbL. Mephl
pa3apoOIIEHHOCTH TUCTIEPCHOH (a3bl.

Knaccudukaiusi qUCIIEpCHBIX CHUCTEM IO arperaTHoMy cocTosiHuio (a3, mo dopme u
pa3Mepam 4acTHUIl AUCTIEPCHOU (a3bl, UX KOHIICHTPAIIUHU U IO APYTHUM MIPHU3HAKAM.

CX0JICTBO W pa3ivuue KOPIMYCKYJISPHBIX BBICOKOJMCIIEPCHBIX CHUCTEM C pacTBOpaMH
BBICOKOMOJICKYJISIPHBIX BenecTB. CIIOCOOBI TIOTYYEHUS TUCIICPCHBIX CUCTEM.

Pa3nen 2. MoJieKyJISIpHO-KHHETHYECKHE H ONTHYECKHE CBOICTBA TUCIEPCHBIX CHCTEM.
Tema 1. Tennosoe dsudicerue MONEKYL U OPOYHOBCKOE OBUICEHUE.

Copepxannie Tembl. [loHATHE O OPOYHOBCKOM JBMI)KEHUHU YACTHUI] IUCIEPCHON (a3bl U
KMHETUYECKUX  CBOWCTBAaX  JUCHEpCHBIX  cucrteM.  OmpeneneHue  KOPIMYCKYJSIPHBIX
BBICOKOJIUCIIEPCHBIX CHUCTEM KaK PacTBOPOB, i€ 'pacTBOpHUTENIEM'" CIIY)KUT IUCIICPCUOHHAS
cpeda, a B KauecTBe "pacTBOPCHHOTO BemlecTBa" BBICTyHaer aucrepcHas ¢asza. CrocoObl
BBIPXCHUS KOHIICHTPAIIMH YaCTHIT JUCTICPCHOM (Da3bl.

Huddysus wactun nucnepcHoit  (aszpl. IlomsiTHe o© TpagueHTe KOHUEHTPAIHH,
1 (Gy3NOHHOM TTOTOKE, MOBEPXHOCTHOHN TUIOTHOCTH AU(PPY3MOHHOTO MOTOKA YACTHIL. 3aKOHBI
mudpy3un Ouka. TepmoauHamudeckoe onucanve auddys3un. YpaBHeHUE Ui KOIPPUITUCHTA
mubdy3noHHONH TpoBoaAUMOCTH cpenbl. OOocHOoBaHue 3akoHOB Duka. YpaBHeHUE IS
koadunmenta nuddy3un yacTuil B BA3KOM cpere.

Teopust 6pOYHOBCKOTO JBHKEHUSI YaCTHI] AUCIEPCHON (a3bl. YpaBHEHUE NI CpenHeil
KBaJJPaTUYHOM IPOCKIMH CMEIIICHHS YaCTHIL.

Tema 2. Ceoumenmayuonno — oughghyzrnoe pasrosecue.

Conepxanre Tembl. CeauMEHTANMs YacTHI[ JUCIEPCHOW (a3bl B TMOJE 3EMHOTO
MPUTSOKEHUS U B IIEHTPOOSIKHOM I10JI€. 3aKOHBI JABMKCHUS OTICIIBHON YaCTHIIBI B BS3KOU Cpefie
MoJ JICWCTBHEM BHENIHETO CHJIOBOTO TOJs. [loHSATHE O CEIUMEHTAIlMOHHOM IIOTOKE U
MOBEPXHOCTHOM IJIOTHOCTH CEAMMEHTAIIMOHHOTO MTOTOKA YaCTHIL.

CenumenTtanoHHO-IM((Y3MOHHOE pPaBHOBECME B KOPHYCKYJISIPHO - JTUCHEPCHBIX
cuctemax. [loHsATHE O KMHETMYECKON YCTOMYMBOCTH 3THUX CHCTEM. 3aKOHBI pacrpeiesieHus
KOHIICHTPAIlMM YaCTHUI[ JHUCIEPCHOW (a3l B NPOCTPAHCTBE IMPH CEIUMEHTAIMOHHO-
Tu(GPYy3MOHHOM paBHOBECHM B TPABUTALMOHHOM II0JIe 3E€MJIM W IEHTPOOESKHOM IIOJIE.
Omnpenenenne Macchl U pPa3MEPOB YaCTHUI] C TOMOIIBIO ATUX 3aKOHOB.

CenuMEHTAIIMOHHBIA aHAIM3 KOPITYCKYJISIPHO-TMCIIEPCHBIX CHCTeM. Pacder pamuyca
YaCTHIIBI 10 3aKOHY e¢ JIBHKCHHS B BS3KOM cCpele B TMOJ€ 3EMHOTO TPUTSIKCHHS U
[EHTPOOSKHOM TIOJie. MeETOoApl ONpeNeeHusT CKOPOCTH JIBMDKCHHS YacTHI] B Cliydae
MOHOJIMCIIEPCHOM CHCTEMBbI, B TOM YHCJE METOJ HaKOIUIeHHs ocaaka. OmnpenereHue paanycoB
YacTHUI] MOJUANCIICPCHON CUCTEMBI U MMOCTPOCHUE KPUBOHM PaCIpeIelICHUs] YaCcTHUI] IO paJnycaM
C MIOMOIIBIO METO/Ia HAKOIUICHUS 0CaJKa.

Tema 3. Onmuueckue ceoticmea 3071el U Memoobl UX UCCTE008AHUSL.



Copepxanne Tembl. PaccesHue cBeta (M3Iy4eHHs) KOPIYCKYJSPHO-AUCIIEPCHBIMU
CUCTEMaMH, ero MPUYUHBL VY IbTpaMUKPOCKOITNYECKU I METO/T U3YYEHUS
BBICOKO/IMCTIEPCHBIXCUCTEM.

KonuyecTBeHHbIE XapaKTEPUCTUKH SIBICHHUS PACCESIHHS W3IYYEHUS JUCIEPCHBIMU
CUCTEMAMM: IIOTOK, IIOBEPXHOCTHAs IUIOTHOCTh IIOTOKa (MHTEHCUBHOCTb) PAaCCESIHHOIO
U3IydeHus, KodhduuueHnt paccesHUs cpeapl M JIp. 3aKOHOMEPHOCTH CBETOPACCESHUS
CHUCTEeMaMH C HEMOTJIOUIAIOIIMMHU YaCTUIIaMH AucTepcHON ¢a3bl. Caydail oueHb MEIKUX YacTHUIL
chepuueckoit hopMbl. YpaBHeHUs Pasnies Uit HHTEHCUBHOCTH U MTOTOKA PACCESIHHOTO U3ITy4eHUs
u kodpduimenta paccesHus. Cucrembl ¢ Oonee KpynHeIMH dYacTunamu. OcoOeHHOCTH
CBETOpACCEsTHUS CHCTEMaMU C TOTJIOMIAIOIIMMY YacTULIAMU AUCTIEPCHOMN (ha3bl.

Hedenomerpuueckuit 1 (hoToMeTprueckuii METOIbl HCCIEAOBAHUS KOPITYCKYISPHO-
JUCHepcHBIX cucteM. Onpenenenne KOHIEHTpaluu, pa3Mepa U GopMbl YacTHIL ¢ TIOMOIIb ITHX
METO/JIOB.

Pasznen 3. TepmoguHaMuKa MOBEPXHOCTHBIX SIBJICHUIA.
Tema 1. Tepmoounamuueckue yHKYuUU NOBEPXHOCMHO20 CJLOAL.

Copepxanue Tembl. TepMOIMHAMHYECKOE OMUCAHHE T'€TEPOreHHBIX CHUCTEM C YYETOM
€CTECTBEHHBIX I'paHull paznena rmo merony ['uboca. [lonstue o paszaensronield TOBEpXHOCTH, e
MaKpOCKOIUYECKUX CBOWcTBax. [lOBepXHOCTHOE HATSXKEHHUE U IUIOMIA/b  pa3felisromen
MOBEPXHOCTH KaK COIPSDKCHHBIC CBOWCTBA, OTBETCTBEHHBIC 32 MEXaHUYECKOE B3aUMOJICHCTBUE C
OKpykaromiel cpenoir. dyHaaMeHTaIbHBIC ypaBHEHUs [ n00ca i pa3aensionieil moBEpXHOCTH
U mpwierarommx K Hel ¢a3. CBoOOmHAS PHEPrHUs pa3eliiollell MOBEPXHOCTH (M30BITOYHAS
cBOOOMHAST DHEPTUS WU TMOBEPXHOCTHAs CBOOOAHAS DHEPrusi), ypaBHEHUE Ui TOJHOTO €&
nuddepennmana.

VYcnoBus (a3oBOro paBHOBeCHs NpPHU HAIMYUU HCKPUBIEHHOW M IUIOCKOM T'paHMIIBI
pa3nena. [louarue o0 agcopbuuu. KonmnyectBennas mepa ancop6Ouuu. KonmuecTBeHHass mepa
azcopOury KOMIIOHEHTOB B MeTojie [ n66ca. Ancopbimonnoe ypaBuenue ['n66ca amns odiero u
YaCTHOTO TIOJIOKCHHUS Pa3JeIIoNIell MOBEPXHOCTH. AHAIHM3 YpaBHEHUS C YYETOM IMPHUPOIBI
cocymecTByrommx  (as. [ToBepXHOCTHO-aKTUBHBIE, MMOBEPXHOCTHO-HHAKTHBHBIE u
MOBEPXHOCTHO-UHIU (D (HEPCHTHBIE BEIIECTBA.

Tema 2. I[losepxnocmuas suepeus. fAenenue cmauusanus

CopepxaHuie TeMbl. Y4YEHHE O TOBEPXHOCTHOM HATSHKEHUU M METOJIbI €r0 OMPEICICHHUS.
Bo3HHuKHOBEHHE MOBEPXHOCTHOIO HATSKEHUS, KAaK CIEICTBUE CYIIECTBOBAHUS BHYTPEHHETO
NABJICHUS, T.€. CHJIBl BTATHBAIOUICH MOJEKYJIbl BHYTPb JKHUAKOCTHU U HaNpaBlIECHHOMN
NEPIEeHIUKYIAPHO TOBEPXHOCTU. YAelIbHAas CBOOOJHAs OHHEPrusi MOBEPXHOCTH. BrusHue
BHYTPEHHETO JIaBIICHUS ¥ TEMIIEPaTyphl Ha TTOBEPXHOCTHOE HATSHKCHHUE KHUIKOCTH.

Pacrekanue XUIKOCTH WK cOOMpaHue e€ B KAIIIO HAa IIOBEPXHOCTH TBEPJBIX H KHIKHX
ten. CMauymBaHWe W HECMayWBaHHE TBEPIOTO TelNa JKHIKOCTBIO. Mepa CcMavWBaHWS,
ompejensseMas Kak yroll MEXIy TBEpJOH TOBEPXHOCTHIO M KacaTelbHOW B TOYKE
CONPUKOCHOBeHHsST Tpex ¢a3. Pabora koresmm (BelMuMHA HEOOXomuMMas I pa3pbiBa
OJIHOPOJIHOM 00BbeMHOM ha3pl) M paboTa aAre3uu (BeTWYMHA HEOOXOoauMas I pa3pbiBa
MexX(azHOTo MOBEPXHOCTHOTO CIIOS).

TepMoaMHaAMUYECKUI BBIBOJ YCJIOBHSI CAaMOIIPOU3BOJIHOTO PACTEKAHMS KUJIKOCTU WITH
cobupanus e€ B Karuto. Biusiane 100aBOK MOBEPXHOCTHO-aKTHBHBIX BEIIECTB K JKUAKOU (aze u
MPEIBAPUTEIILHON 00pabOTKM MOBEPXHOCTH TBEPAOrO Tejda Ha CMAdYMBaeMOCTh. [IpuMeHeHue



SABJICHHUA CMadUBaHHA UJIM HC CMa4YMBaHHUA B TCXHHUKC. CDJ'IOTaI_[I/IH, KakK Imponecc I/136I/IpaTeJ'IBHOFO
cmaunBaHus. OCHOBHBIE BHUbBI (bHOTaI_II/II/I (HeHHaSI, MacCJICHas 1 HHGHO‘IH&H).

Pa3nen 4. AncopOunsi Ha noBepxHOCTH pa3aena ¢a3. KannuispHuble siBjaeHus.
Tema 1. Aocopdoyus Ha epanuye HcuoKocms — 2as.

Conepxanue Tembl. AncopOuusi Ha TpaHUIE pas3jeia XHUAKOCTh - Ta3; e€ aHalu3 C
MOMOIIBIO aJCOPOIIMOHHOrO ypaBHeHUs ['nO6ca. XapakTep 3aBUCUMOCTH TOBEPXHOCTHOTO
HATSDKEHHUS OT KOHIIGHTPAIMM PAaCTBOPEHHOTO BEIIECTBA B KUAKOW (pase N MOBEPXHOCTHO-
AKTUBHBIX, MOBEPXHOCTHO-UHAKTHBHBIX M IOBEPXHOCTHO-MHAU(D(EepeHTHBIX BemecTB. Bun
COOTBETCTBYIOIIUX M30TepM ajcopounn. Onpenenenre npeaeibHON BeTUYHUHBI TOBEPXHOCTHON
KOHLIGHTpAllMl pacTBOPEHHOTO BenlecTBa. CTpoeHHE MOBEPXHOCTHOrO cios. Pacuer pazmepoB
MOJIEKYJ] PpAacTBOPEHHOIO BEIECTBA 110 BEJIUWYMHE €ro MpeAe]bHOM IOBEPXHOCTHOM

KOHIICHTPAIUH.
Tema 2. Teopus adcopbyuu 2az08 u napos meepovbimu meiamu.
Copmepxannie TeMbl. AJcopOLMs Ha TpaHMIE pas[ela TBEpAOe Telo - ras; ee

0coO0eHHOCTH. Pa3nnuHbie KOTUYEeCTBEHHbBIE MEPBI aICOPOIIMH KOMIIOHEHTA ra30BOil (a3bl, CBsI3b
MEXJy HHMH, UX SKCIIEpUMEHTAIbHOE ompezaeneHue. VM3oTepMbl aacopOuuu, UX XapakTep B
3aBUCHUMOCTH OT NIPUPOJBI M YKCIa KOMIIOHEHTOB Tra3oBOil (a3l W MPUPOABI aacopOeHTa.
Junamuka mpouecca aacopOuuu. [lonarue o Temnore aacopOUuM, NMPUPOIE aICOPOIMOHHBIX
cui, (u3MYecKod W XUMHUYECKoW ancopOumu. Teopus MOHOMONEKYJISIPHOH —amcopOoumu
JI>HrMIOopa, OCHOBHO€ YypaBHEHUE TEOPHHM, HEJOCTaTOYHOCTh JIIHTMIOPOBCKOM Mozenu
ajcopbumu, e€ nmanpHelmee pasputue. [loHATHE O TMONMMMONEKYIspHOUN ancopOruu. Teopus
aacopOuuu bpynayspa, Ommerta u Temnnepa, OCHOBHOE YpaBHEHHE TEOPHUHU.

Tema 3. Aocopbyus Ha epanuye meepooe meno — HCUOKOCHb.

Copep:xanuie TeMbl. AJCOpPOLMS Ha TpaHUIE pasjieia TBEPIOE TENO - KUIKOCTb, €&
ocobeHHOCTH. MonekynspHas afcopOuus. BiusHue npupoasl pacTBOpUTENS U ajcopOeHTa Ha
azcopOLMI0 pacTBOPEHHOTO BemlecTBa. [IpaBuiio BbIpaBHHBaHUS MoJisspHOCTel PeOunpaepa.
KonuyecTBeHHbIe  3aKOHOMEPHOCTH ~ MOJIEKYJSIpHOH  aacopOuum. MowHast — agcopOrws.
N3buparenvHas agcopOius nonoB. OOMeHHas afacopOus. 3aKOHOMEPHOCTH HOHHOU aJCOPOIIHH.
OO6pa3oBaHue ABOWHOTO 3JIEKTPUUECKOIO CJI0S HA TPaHUIIE pa3/iesia TBEPAOro Tella C )KUJIKOCThIO
B pe3yJibTaTe n30UpaTeNbHON aICOPOIIMH HOHOB U €T0 CTPOCHHE.

Tema 4. Kanunnapras xonoencayus.

Copep:xanrie TeMbl. BnusiHue KpUBU3HBI TPaHMIIBI pa3fiella Ha PaBHOBECHBIE CBOWCTBA
cocymecTByronmx (a3. 3aBUCUMOCTh JaBIICHUS HACBHIIICHHOTO Mapa Haj >KUIAKOCTHIO HIIU
TBEPABIM TEJIOM OT KPHUBHU3HBI IpaHMIbl pazzaena. KanmumnspHas xonaeHcanus. CBsi3b MEXAY
pacTBOPUMOCTBIO  TBEPJOTO WJIM JKHIKOTO BEHIECTBA B JKUIKOCTH M  KPUBU3HOM
COOTBETCTBYIOIIIEH I'paHULIE pa3jiena.

Pa3zzen 5. Di1eKTpOKMHETHYECKHE SIBJIEHUS B IMCIEPCHBIX CHCTEMAaX.
Tema 1. [lonamue 06 91eKMpPOKUHEMULECKUX ABTEHUSX.

Conepxanne TeMbl. OOmMe mNpencTaBieHUs] 00 3IEKTPOKMHETUYECKHX SBIICHUSX.
Onektpodopes, MEKTPOOCMOC, TMOTCHIMAI TEYEHHs, MOTCHIMAN CEJMMEHTAIUH, CIIOCOObI MX
HaOmoieHus1. [IpakTuueckoe MCIoNb30BaHie ITHX siBIeHUH. [IpudanHbl 00pa3oBaHus 3apsaa Ha
KOUJIOMJIHBIX YacTHUulax JINO30JIeH. CDaKTOpBI, BIUAKOIINE Ha IIOABHXHOCTH YaCTUIl B
anekTpudeckoM mose. Dddexr penakcanuu U 3PPeKT 3MeKTPoPOpPEeTUIECKOr0 TOPMOKEHHS.



[Tonsatue o muunemnax. MuuemispHas Teopus cTpoeHus JuodoOHbIX 3o0ieil. OOpazoBaHus
MULEII 30JI1 C OTPULATEIBHO U NOJIOKUTENBHO 3apSHKEHHBIMHU YaCTULIAMM.
Tema 2. Teopus 0601iH020 21EKMPUUECKO20 CILOA.

Copepxanue Tembl. CTpoeHHE ABOMHOTO 3eKTpuueckoro cios. Teopus ['enpMronsua u
e€ HeIOCTaTOYHOCTh JUIsl OOBSCHEHHS DJIEKTPOKUHEeTHYecKuX siBieHuil. Teopust ['yu — Usnimena.
[Tonsarue 06 nuddy3HoMm cioe MPOTHBOMOHOB M €r0 BOSHUKHOBEHHH. [IpUUYMHBI pacXoKIeHHS
9KCIIEPUMEHTAILHO U TEOPETUYECKU HAJCHHBIX 3HAYEHUN €MKOCTH JBOMHOIO 3JIEKTPUYECKOIO
closl Ucxols u3 npemsiokeHHo mognenu. Topus Illrepra. Cxema IBOHHOIO 3J€KTPHUYECKOIO
cinos no llrepHy 1 naseHne B HEM 3JIEKTPUYECKOrO NOTEHIMAsA. BisiHUe BalleHTHOCTH HOHOB
Ha TOJNMUHY AUPQPY3HOTrO CIIOS M YUCIO IMPOTHBOMOHOB B afcopOuuoHHOM cioe. CTpoeHue
JIBOMHOTO 3JIEKTPUUYECKOTO CJIOS JUIsl C(HEepUYECKUX YACTHIL.

Tema 3. Dnekmpoxunemuueckuti NOMEeHYual u e2o onpeoeenue.

Copnepxanue TeMbl. [IoHSATHE O MIIOCKOCTH CKOJIBXEHUS U AJIEKTPOKUHETHUECKOM IOTEHIUAIIE.
VYpaBHEHUE I CKOPOCTH OTHOCHTENBHOTO MABIDKEHHS (a3 MOJ JSHCTBHEM MOCTOSTHHOTO
JNIEKTPUYECKOr0 TOJsA. Pacder 3JIeKTPOKMHETMYECKOro IOTEHIMalla HAa OCHOBE OIBITHBIX
JAHHBIX 10 3JeKTpoope3y WIN 3JIeKTpoocMocy. BrusHue npupoabl W KOHLEHTPALUH
JJIEKTPOJINTOB HAa 3JIEKTPOKMHETUYECKUI IMOTEHLIMAI U CKOPOCTh OTHOCHUTEIBHOIO JIBHIKEHUS
da3 Teopus »>IEKTPOKMHETUYECKHX SBICHUH. OJIEKTPOKMUHETHYECKMHM MMOTEHIMAN, Kak
XapaKTepUCTHKA JJIEKTPUYECKUX CBOMCTB paccMaTpUBaeMOMl TIpaHuLbl pasznena. BimsHue
pa3nuuHbIX (PAKTOPOB (BBEIEHHWE B CHUCTEMY D3JIEKTPOJIUTOB, M3MeHeHHe pH, KoHUeHTpanuu
pacTBopa, TeMIIepaTypbl) Ha FNEKTPOKUHETUUECKHUM MOTEHIIHAI.

Pa3znen 6. ¥YcToiiUnBOCTD JUCHIEPCHBIX CHCTEM.
Tema 1. OcHosHble NONONHCEHUS YCMOUYUBOCIU U KOA2YIAYUU KOTLOUOHBIX CUCTIEM

Copepxannie Tembl. OOmue mnpeacraBieHUss 00 YCTOWYUBOCTH AMUCIEPCHBIX CHCTEM.
ArperatvBHas U CEJUMEHTALMOHHAsA YCTOMYMBOCTh. Koarynsiuus U peKpUCTAIIM3alMs YaCTHUIL
TUCTepCHOM (a3l Kak MPOSBICHHE arperaTMBHON HEYCTOWYMBOCTH JIUCIEPCHBIX CHCTEM.
TepMmoanHaMuyeckoe 000CHOBaHHUE arperaTUBHON HEYCTONYHUBOCTH.

Crabwim3upoBaHHbIe (3aTOPMOXKCHHBIE) COCTOSIHHUS JUCIEPCHBIX cucTeM. Cra0wim3anus 1o
OTHONICHUIO K KOATYJISIUH. AHAIN3 SIBJICHUS KOATYJISIIUU C MO3UIUH 3(P(EKTUBHBIX JTIBOHHBIX
CTOJIKHOBEHH YacTHUIl TUCIIEpCHON (aBH,

KpuBble mnOTEHIMANBHOM SHEPrUM B3auUMOJEWCTBHS JABYX 4actull. [lonstue o
MOTEHUUATBHOM Oapbepe, ObICTpONl M MeaneHHOW koaryisuuu. DakTopsl, OMpeeNsone
BEJIMYMHY MMOTEHIIMATBFHOTO Oapbepa.

Koarynsiuust yactun aucrnepcHoi (aspl B TUAPO30JSIX MO JEHCTBUEM AIIEKTPOJIUTOB.
[IpaBwina koarynsiuu anekTposmtamMu. OcoObie SBJICHHS, HAOTIOAaeMbIE TPH KOATyJSIAN
AJIEKTPOJINTAMU: TMPUBBIKAHUE, HENPABUJIIbHBIE PSI/Ibl, CHUHEPIU3M, aHTAaroHU3M, KOJUIOMJIHAs
3ammTa, ceHcuOwnm3anus. COBpEMEHHBIE NPEACTABICHUS O MEXaHU3ME KOaryJHpyIOLIero
neiictBus  anekTponutoB. Koarymsauus nojx JAeWCTBUEM NEpEeMEUIMBaHUS, YJIbTPa3BYKa,
HarpeBaHus, 3aMOpPaXKUBaHUS U IpYTuX (GaKTOPOB.

Tema 2. Kunemuka koazynsayuu.

Copepxanrie TeMbl. CKOPOCTh KOAryysiuu, e€ BhIpaXEHHE uepe3 Yucio dPGEeKTUBHBIX
JBOMHBIX CTOJIKHOBEHMI 4acTHI] aucriepcHor (as3wl. VccrnemoBaHue 3aBUCHMOCTH CKOPOCTHU
KOAryJIsIIMK OT KOHLIEHTpaLMK 1eKTposinTta. KnuHeTnka ObICTpOl Koaryasiud MOHOJUCIIEPCHBIX
cucteM 10 CMOJIIyXOBCKOMY M MOJMIUCHEPCHBIX cucteM 10 Miomiepy. OcHOBHbIE
KMHETUYECKUE YpaBHEHMs], X aHanu3. Kunetuka meaneHHon koarymsiiuu. [lopor koarymsum.
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Paznen 7. OcHOBBI (PU3MKO-XUMHYECKOH MEXAHUKH TUCIEPCHBIX CHCTEM.
Tema 1. CmpykmypHo — mexanuuecKkue c60Ucmea OUCNEPCHbIX CUCTIEM.

Copepxaare TeMbl. OOmIEEe TPEACTABICHUS O CTPYKTYPUPOBAHHBIX CHCTEMaXx.
JucniepcuOHHBIE  CHUCTEMBI  CO  CTPYKTYpPHOW  CETKOM, OOpa3oBaHHOW  3JeMEHTaMU
nucriepcuoHHo  (azel  (renm). KoarynsuuoHHbIE M KOHACHCAIIMOHO-KPUCTAUIU3AIMOHHBIC
CTpyKTypbl 1o PeOunnepy. KoHIleHTpupOBaHHBIE SMyIbCHM W TI€HBl KaK OOpalieHHbIC
CTPYKTYpPHUPOBAHHBIE CUCTEMBI, TJIe CTPYKTypHasi ceTKa oOpa3zoBaHa JUCHIEPCHOM cpe1oit.

VYrhpyromnacTuueckue M peoJIOTMYECKHUE CBOMCTBA CTPYKTYPUPOBAHHBIX CHUCTEM, HX
CBSI3b C OCOOGHHOCTSAMHU CTPYKTYp. SIBieHue TUkcoTponuu. BrnusHue n1006aBOK MOBEPXHOCTHO-
AKTHBHBIX BEILECTB HA MPOYHOCTh CTPYKTYPUPOBAHHBIX CUCTEM.

Tema 2. Bazkocmu HcuOKUX OUCNEPCHBIX CUCEM.

Conepxxkanrie TeMbl. OCHOBHBIE TMOHSTHS O BS3KOCTH U MEXaHU3ME TEUEHUS OOBIYHBIX
HU3KOMOJICKYJISIPHBIX JKHJIKOCTEeH (BOJa, CUpT, OCH30 | T.1.). JlaMuHapHOE W TypOyJIeHTHOE
NBUKCHHE OKUIKOCTH. YCIOBUSA TepexojJa JIaMHHAPHOTO JBIDKEHUS B TypOyJeHTHOE
Omnpenenenue Bsizkoctu 1o Hetotony. KoadduimeHnt BI3kocTu 1 ero 3aBUCUMOCTb OT MPUPOIBI
KUAKOCTU. XapaKTepUCTHKA MOJBUKHOCTU KUIKOCTH (TEKydecTh) MOJ BIMSHHEM BHEUTHUX
BO3JIeCTBUI. BiMsiHue temneparypbl Ha BEIMYMHY BSI3KOCTH. MeTo/Abl ONpeeseHus: BA3KOCTU
JKUJKOCTEH: METOJ MaJalllero IapukKa, METOJ HWCTEYEHUs JKUJKOCTU uepe3 Karuuisp,
oTpesiesieHUe ¢ TIOMOIIBIO POTAIMOHHOTO BUCKO3UMETPA. 3aBUCUMOCTH 3((HEKTHBHON BSI3KOCTH
KOJUIOUHBIX CUCTEM OT CKOPOCTH UX TeueHus. CTpyKTypHas BA3KOCTb

Tema 3. ¥Ynpyeonnacmuueckue c80ucmea KOLIOUOHBIX CUCTHIEM.

Conepxanve TeMbl. YIPYrocTh U 3JIACTUYHOCTh KOAryJsIIUOHHBIX CTPYKTyp. IIpouecc
penakcanuu U ero npuyuHsl. [lepexon ynpyroit nedopmanuu B miacTuyecKyro. MexaHndeckue
CBOMCTBa TBEPJOOOPA3HBIX MHKPOTETEPOTeHHBIX M KOJJIOMJHBIX CHCTEM, OOJaJaroInx
UCTUHHOW YIPYrocThio (TeNH, KOHIEHTPUPOBAHHBIE PACTBOPHI MBLI, BBICOKOMOJEKYISPHBIC
BElIeCTBA W MX KOHIICHTPUPOBaHHBIE pacTBOpHI). CBsA3b 0CO00W BHYTPEHHEH CTPYKTYpbI
JUCTICPCHOM CHUCTEMBI ¢ €€ CIIOCOOHOCTBIO BO3BpAIAThCS K TEpBOHAYAIBHOW (opme mocie
nmpeKpameHus jaeucTBus nedopmupyomeld cuiabl. OmnpeneicHrne MEXaHUYeCKHUX CBOHCTB
CTPYKTYPUPOBAHHBIX JUCHEPCHBIX CHUCTEM, OOHAPY>KUBAIOUIUX YHPYrocTh. lKcmosb3zoBanue
METO/Ia TAHT€HIIMAJIBHOTO CMEIICHUS IUNIACTUHKU U METO/Aa 3aKPYyYUBaHUS [IUIUHIPA.

COJIEP)KAHUE JIABOPATOPHBIX 3AHATHI MO JUCIHUILIVHE

Pa3nes 2. MoJieKkyISIpHO-KHHeTHYeCKHE U ONITHYECKHE CBOICTBA THCIEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonro — oughghyznoe pasrosecue.

Copmepxanne  mabopaTopHoit  paboTbl. McciaemoBaHue  KHHETHKH — OCaXKICHUS
HOJIUAUCIIEPCHONW CYCIIEH3UM C IOMOILBI0O TOPCHOHHBIX BECOB, IOCTPOCHHE HHTETPAbHON U
Qg QepeHIaIbHON KPUBBIX pacHpeeNieHus], ONpeAeiIeHne AUCIEPCHOHHBIX XapaKTEPHCTUK
CYCIICH3UH.

Pa3nea 3. TepMoagnHaAaMHKA NOBEPXHOCTHBIX SIBJICHUH
Tema 1. I[losepxnocmuas suepeus. Aenenue cmauusanus

Copep:xanne naboparopHoit paboTsl. M3ydueHne cMadymuBaHUSI MOJMMEPHBIX MaTepHAIOB
KUJKOCTAMHU M OIIEHKA JJIs1 HUX paboThl aare3uu. M3aMepenne KpaeBbIX YIIIOB CMauMBaHUS MPU
Pa3IMYHBIX KOHIICHTPAIUSIX PACTBOPOB MOBEPXHOCTHO aKTUBHBIX BEIIECTB.
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Pasznen 4. AncopOoumsi Ha moBepxHOCcTH pa3aena ¢a3. Kanuiasipable siBJieHusI.

Tema 1. Aocopbyus Ha epanuye HcuoKocms — 2as.

Conepxanne mabopaTtopHoil paboThl. KomdecTBEHHOE W3ydeHUE IMOBEPXHOCTHOTO
HATSDKCHHUST W 3aKOHOMEPHOCTEHW aJCcopOIMM Ha TpaHUIE PAcTBOP — BO3IYyX; CpaBHEHUE
MOBEPXHOCTHOW AaKTUBHOCTH PA3JIUYHBIX TTOBEPXHOCTHO-aKTUBHBIX BEIIECTB, ONPEICIICHUE
OCHOBHBIX XapaKTEPUCTUK aJCOPOIIIOHHOTO CIIOSL.

Tema 2. Aocopbyus Ha epanuye meepooe meno — HCUOKOCHb.

Conepxanue nabopaTopHoi paboThl. M3ydyeHue aiacopOIMK MOBEPXHOCTHO-aKTHBHOTO
BEIIECTBA M3 BOJHOTO PacTBOpa Ha TBEPJIOM aJICOPOCHTE M pacyueT YIEIbHON MOBEPXHOCTU
azicopOeHTa.

Pa3nes 5. DjleKTPOKHHETHYECKHE SIBJIEHUSI B TUCIIEPCHBIX CHCTEMAX.

Tema 1. [lonamue 06 21eKMpPOKUHEMUYECKUX ABTEHUSX .

Copepxanne nabopaTopHOil paboThl. M3ydeHHE OCHOBHBIX METOJIOB MOJYYEHHS U
cTabunuzanuu 1Mo(GOOHBIX NUCIIEPCHBIX cucTeM. Omnpenenenue 3apsaaa 4acTHUll U COCTaBIICHUE
dbopMyn Mune; HabII0eHHE SBICHUS OMANECICHIINH B 30JI5X.

Tema 2. DnekmpoKunemuyeckuli NOMeHYUA1 U e20 onpeoeenue.

Conepxanne nmaboparopHOi padoThl. O3HAKOMUTBCS C DJIEKTPUYCCKHUMH CBOWCTBAMH
JMICTIEPCHBIX CHUCTEM, U3MEPHUTh CKOPOCTh IBMKEHUS YAaCTHUI[ IPU 3JIEKTpodopese; paccunTaTh
BHGKTpOKI/IHeTI/I‘-IGCKI/If/'I IIOoTCHO Al

Pa3znen 6. YcToiiUnBOCTD JUCIIEPCHBIX CHCTEM.
Tema ] OCHO@Hble NOJIOMCEHUA yCI’nOlZ’{MGOCWlM u xoacymAyuu KOJZJZOMdelx cucmem

Copepxanne nabopaTopHOil paboThl. M3ydyeHwe Koarynsiimi U CTaOWIM3ALHUU
JTUCIEPCHBIX CHUCTEM; OMpEJEJICHHE TMOPOTrOB KOATYJSIIUU PAa3IMYHBIMU DIIEKTPOIUTAMH,
OmpeieJICHUE 3alMTHOTO YKCIIa CTA0MIN3aTopA.

Tema 2. Kunemuxa xoazynsayuu.
Copepxanme JrabopaTopHOil paboTel. OnpeneneHne KUHETUYECKHX —IapaMeTpOB
KOAryJISILIUK JIATeKca 3JIEKTPOIUTaAMU TypOUAUMETPUYECKUM METOIOM.

Paznen 7. OcHOBBI (PU3MKO-XUMHYECKOH MEXAHUKH TUCIEPCHBIX CHCTEM.
Tema 1. CmpykmypHo — MexanuyecKue c80UCmaa OUCNEPCHBIX CUCTHEM.

Conepxanne nadboparopHoil paboTel. M3ydeHune MuiieuiooOpa3oBaHusl B PacTBOpax
MOBEPXHOCTHO AKTUBHBIX BEIIECTB W €ro BIMSHHUS Ha CBOMCTBa pacTBopa. Mcmonb3ys
ypaBHEHHWE OWHINTEHHA pPAcCUMTATh 3HAYEHHUS IapaMeTpa, XapaKTEPHU3YIOIIEro Mpolecc
CTPYKTYPHUPOBAHUSA CUCTEMBI.

Tema 2. Bazkocmb HcUOKUX OUCHEPCHBIX CUCTEM.

Copepxanune mnaboparopHoit paboTbl. HM3ydeHue CTPYKTYpHO-MEXaHHMUECKHUX CBOWCTB
JUCIIEPCHOM CHCTEMBI METOJIOM BHCKO3UMETpuu. Omnpenenutb BpeMsi HCTEUEHUs BCeX
MPUTOTOBJICHHBIX PACTBOPOB U PACTBOPUTENISA, IOJB3YSACh KaWUISIPHBIM BUCKO3UMETPOM.
BbIuucianTh OTHOCUTEIBHYIO U IPUBEIACHHYIO BSI3KOCTh JUISl KAX0T0 pacTBOpa.
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S. OHEHOYHBIE CPEJACTBA JJIAA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTHU,
MMPOMEXYTOYHOM ATTECTAIIMA IO U'TOT'AM OCBOEHUSI
JAUNCHUITVIMHBI U YYEBHO - METOANMYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI CTYJEHTOB

Texymui KOHTPOJIb YCIIEBAEMOCTH:
PeliTunr-xkoHTpOos 1

BOIIPOC 1.2.1. Kaxoe u3 nonostceruti, Xapaxmepuzyrouux MOoaeKyIapHO-KUHeMUyecKue
CB0UCMBA OUCNEPCHBIX CUCMEM, He COOMBEMCmEyem IKCNEePUMEHMAIbHBIM OaHHbIM?
OTBETBI:
1. CremeHb IUCIEPCHOCTH — OTO BEIWYHMHA, OOpaTHAas JHHEWHOMY pa3Mepy YacTHI]
JUCTICPCHOM (pa3bl.
2. Tlo creneHW AWCIEPCHOCTH BCE CHUCTEMBbI KIacCUPHUIMPYIOTCS Ha TpyOoaMCIIepCHbIE,
MUKpPOTETEPOTCHHBIC, HCTUHHO—KOJIOUIHBIC, MOJICKYJISIPHBIE H  MOHOJHUCIIEPCHBIE —
UCTUHHBIE PACTBOPHI.
3. K MonekynsspHO—KHWHETUYECKHM CBONCTBAM JIUCIIEPCHBIX CUCTEM OTHOCATCS OpOYHOBCKOE
IBUKeHHEe, TU(dy3usi, 0CMOC U CEAUMEHTALIUS.
4. BpoyHOBCKOE JIBWKCHHE HMEET MOJICKYJSIPHO — KHHETHYECKYIO TPUPOIY H SBIISICTCS
CJIEJICTBUEM TEIJIOBOTO JIBUKCHHS MOJIEKYJI.
5. SlBnenue nuddy3um CBOMCTBEHHO BCEM CHUCTEMaM OT MOJICKYJISIPHBIX JI0 TPYyOOIMCIICPCHBIX.
CxopocThb mporecca 3aBUCUT OT BETUYHMHBI U (DOPMBI YACTHUI] TUCTIEPCHOM (a3bl; MpoLecc UaeT
TeM OBICTpee, YeM BHIIIIEe TEMIIEPATypa U KPYITHEES YaCTHUIIL.
6. Ilockonbky paBHOMEpPHOE pacmpeeleHne BellecTBa—(das3pl M0 BceMy 00BEMY pacTBopa
Hambosee BeposTHO, mporece MUPGY3UH HUAET C YBEIUYCHHEM OJHTPOIUU W SBIISCTCS
CaMOIIPOU3BOJIbHBIM.
7. Ilox KOHUEHTpALMEN TUCIEPCHON CUCTEMBI CIEIYET CUUTATh YHMCIO KMHETUYECKUX €IMHMI]
— KOJUIOUJHBIX YaCTHUI[ B €IUHUIE 00BbEMa CHCTEMBI, T.€. YUCIEHHYIO KOHIICHTPAIIUIO YACTHII
JUCTIEPCHOM (pa3bl.
8. OCOOEHHOCTh OCMOTHYECKOTO JaBJICHHUS KOJUIOMIHBIX pPAacTBOPOB IO CPAaBHEHUIO C
VUCTUHHBIMU PAaCTBOPAMHU — €T0 MaJIOE 3HAYCHUE U HETIOCTOSIHCTBO.
9. Manoe ocMOTHYECKOE JMAaBlIiEHUE 000N KOJUIOMJAHOW CHUCTEMBI OOBACHSAETCS TEM, 4YTO
Osarogapst OOJIBIION Macce YaCTHIl TUCIIEPCHOM (ha3bl MPH OJJUHAKOBOM BECOBON KOHIICHTPAIIUN
YHCIIEHHAs KOHIEHTpalusi KOJUIOMJHOTO pacTBOpa BCerja 3HAYUTEIbHO MEHBIIE, YeM
UCTUHHOTO.

BOIIPOC 1.2.2. [Ipoananuzupyiime ymeepoicoeHus, xapaxkmepusyowue OpOYHOBCKoOe
osuoicenue. Kaxoe us nux owubouno?
OTBETBI:
1. XaoTrnueckoe ABMIKEHHWE YACTHIBI JHUCIEPCHON (ha3bl OXBATHIBACT OIPEICICHHBIA 00BEM
MPOCTPAHCTBA, BO3PACTAIONINI BO BpeMEHU. B TOpPH30HTANBHON TIOCKOCTH OH COOTBETCTBYET
BO3paCTAaOIIEH TUTONIA N, IPOTIOPIIHOHATBHON KBaIpaTy CPETHETO CIIBHTA.
2. Jlna cdepuueckod YacTUIBl paadyca » 3HAUYGHHWE KBajJpaTra CpPEIHEro CABHra MpsMO
MPOIOPIIMOHAILHO ~ a0CONIIOTHOM  TeMmrepaType W BpeMeHU HaOMoJIeHUusT W 00paTHO
MPOMOPIUOHAIIEHO COMPOTUBICHUIO CPE/IBI.
3. bpoyHOBCKOE JBFMIKEHHWE CBOWCTBCHHO JIFOOBIM YacTHUIIAaM KaK OPraHHYECKOTO, TaK U
HEOPraHMYECKOTO MpoucXoxkaeHus. OHO TpPOsBISETCS TeM HWHTEHCHBHEE, 4YeM OoJblle
TEMIIEPaTypa U MCHbIIIC BI3KOCTh CPEJIBI.
4. Korga xomiougHas 4YacTUIla MOJHUMAeTcs B OpPOYHOBCKOM JIB)KEHUH, MOTEHIMATbHAsS
SHEPrHUsl CUCTEMBI BO3PACTALT, M TEIUIOTA OKPYKAIOIICH CPeIbl MPEBPAIACTCs B MEXaHHUECKYIO
paboTy B OTCYTCTBHH HaYaJIbHON Pa3HOCTH TEMIIEPATYP.
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5. bpoyHOBCKO€ NB)KEHUE — peajbHBIA OMBIT, MOKA3bIBAIOIINN, HE3aBUCUMO OT KaKoil Obl TO
HU ObUIO MOJIEKYJIIPHON T€OPUH, UTO BEUHBIH JIBUraTeNlb BTOPOTO POAa MOCTOSHHO “‘NIEHCTBYET”,
XOTS ¥ HE MOXKET OBbITh MPAKTHUUECKU HUCIOJIb30BaH.

BOIIPOC 1.2.3. Paccuumatime omnouieHue 3Ha4eHull cpeoHe2o co8uea 4acmuy ¢ paouycamu
r1=2-10"° m u r2=8-10"7 M npu ux 6pOYyHOECKOM 0BUINCEHUU 3 PABHBIE OMPE3KU 6PEMEHIL.
OTBETBI:

1.6,25-10°

2.2,5-10%

3.5,0-10?

4.2,0-10

5.4,0-10?

BOIIPOC 1.2.4. Kaxoe u3 yKa3aHHulX AGNEHULl He XAPAKMEPHO Oasi UCTMUHHO—
KOJLIOUOHBIX cucmem?
OTBETBI:
1. Komnougabie pacTBOPHI CIIOCOOHBI pacCeMBATh CBET HIIM ONAJICCIIMPOBAThH, YTO yYKAa3bIBaeT Ha
UX HEOJHOPOIHOCTb.
2. KommoniHo — JUCIEPCHBIE CHCTEMBI CITOCOOHBI K JUAIN3Y, T.€. OHH MOTYT OBITH OYHIICHBI
OT Pa3IMYHBIX MPUMEcel KPUCTAJUTMYECKUX BEIIECTB.
3. YacTuiisl quctiepcHoi (ha3sl MOTYT 00JIanaTh SIEKTPUICCKUM 3apsIOM, TTO3TOMY KOJUIOUTHBIE
pacTBOpbI OOHAPYKUBAIOT SIBJICHHUE JIEKTPOIIH3A.
4. JIy1st KOJUTOMTHBIX CUCTEM XapaKTepHa BecbMa MeieHHas Judy3us.
5. BennynHa OCMOTHYECKOTO JaBICHUS AJSl KOJUIOMIHBIX PACTBOPOB XapaKTEPU3YEeTCS MallbIM
3HAYEHHEM M HETIOCTOSTHCTBOM.
6. Kommouanble CcUCTEMBl OTJIMYAIOTCS arperaTMBHOM HEYCTOWYHMBOCTBIO M CIOCOOHBI
KOaryJaupoBaTh MOJ1 BIMSHUEM BHEIITHUX BO3JACHCTBUH.

BOITIPOC 1.3.1. M3yyume nonodicenus, xapaxkmepusyiowue memoovl NOLYUeHUs]
oucnepcuvix cucmem. Kaxoe u3z nux nedocmamouno 000CHO8AHHO?

OTBETBI:
1. KomnouaHble  CHUCTEMbI, 3aHMMAIONIME  IMPOMEXKYTOYHOE  TOJOKEHHE  MEXKAY
rpyOOdNCTIEPCHBIMUA U MOJIEKYJISPHBIMU, MOTYT OBITh MOJIY4€HbI MO0 00BEAMHEHUEM MOJIEKYII
WIA MOHOB B arperarsl, JJU0O0 B pe3ysbTaTe AUCIEPTUPOBAHHUS OOIBIINX YaCTHIl A0 TpeOyeMbIX
pa3MepoB.
2. JlucieprupoBaHHE€ — OTO H3MEIbUYCHUE TBEPIBIX WIM JKUAKUX TEI B HMHEPTHOW, HE
B3aMMOJICHCTBYIOIIEH C U3MENIbYaeMbIM BEIIECTBOM, CPE/IE.
3. B mpOTHBOMOJNOXHOCTH PACTBOPCHHUIO TUCIIEPTUPOBAHUE MPOXOANUT, KAaK IPABUIO, HE
CaMOIIPOU3BOIILHO, a C 3aTPATOI BHEIIHEH pabOTHI.
4. B OTHeNbHBIX CIy4yasX TBEpAOE TEIO WM JKUAKOCTH MOTYT CaMOIIPOM3BOJIEHO
JTUCTIEPTUPOBATHCS B KHUJAKOW cpefe ¢ oOpa3oBaHHWEM KOJUIOMIAHOW WM MHKpPOTeTepOreHHOU
TUOPUIBHON CUCTEMBI.
5. Ilpumep ¢usznyueckoit KOHIEHCAIIMM — O0pa30BaHHE TyMaHa: IIPU MOHMKEHUH TEMIEPaTyphl
BO3/1yXa JaBJCHHE BOJSHOTO Iapa CTAaHOBUTCS BBIIE PAaBHOBECHOTO M B Ta30BOM (haze
BO3HUKAET HOBasl JKuKas (asza.
6. MeTos XUMUYECKOH KOHJCHCAIMH 3aKJII0YaeTcsi B 00pa30BaHMHM HOBOW (ha3bl B TOMOTECHHOM
cpelie B pe3y/bTaTe U3MEHEHHUS COCTaBa CPEIbl.

BOIIPOC 1.3.2. Hatimu omHouweHue ckopocmeti 0ce0anust Kaneiek 600H020 myMaHda,
ecu ux paouxcol pagivl coomeemcmeenno. ri=10"m u r>=10"%u
OTBETBI:
1.10°
2.10*
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3.1072
4.10?
5.104
BOIIPOC 1.3.2. B xaxom u3 npusedeHHblX Nnpumepos eeuecmseo OUCHEPCHOU (a3zbl —
meepooe meno, a 8eulecmao OUCNePCUOHHOU CPedbl — HCUOKOCHb?
OTBETBI:
. IBIMBI, TTBUTH, CMOT
. MBUTBHBIC ITEHBI, YMYJIbCUU
. THIIPO30JI1, OPTaHO30JI1
. YrOJib, CHJIMKArelb
. CIUIaBbI, CUTAJLIBI
. HeTh, MOJIOKO
. MUHEPAJIbI: OTIaJl, JKEMYYT.

~N NN AW

BOIIPOC 1.3.4. Kakoe u3 ypaenenuul He cledyem UCNOIb308ams 0/ ONpeodeneHus
MONEKYNAPHO-KUHEMUYECKUX C8OUCME KOIoUOHo-Oucnepchuix cucmem? O1BETDI:
l. p=cRT

2. dm =—DA£dT
X
3 Agl = RIT
3znrN |
4. Ax’ =2Dr
_RT
6znrN ,

/i€ ¢ — MOJISUTbHASI KOHLIEHTPALMS;, P — OCMOTHYecKoe AaBienue; D - koadpunuent nuddysum.

BOIIPOC 1.3.5. Haiimu omnoweHue ocmomuueckux oOaseieHutl JUisl JIBYX TUIAPO30Jien
CEPHUCTOTO MBIIIbSIKA OJJMHAKOBOW KOHIIEHTPAIMU, HO PA3IMYHONU JUCTICPCHOCTH C paguycaMu
cepuUecKrX MOHOYACTHUI] COOTBETCTBEHHO I'1= 3+ 10°%M 1 1,=6-10M.

OTBETBI:

1.3,8:10°

2.8-10°

3.0,7

4.5,0

5.11,0

PelTuHr-KOoHTpOIH 2

BOITPOC  2.1.1. O3Haxkombmecb €  NONOACEHUAMU,  XAPAKMEPUIYIOUUMU
nogsepxnocmuvie signenus. Kakoe uz Hux — Heyo0081emeopumenvHo?
OTBETBI:

1. IToBepXHOCTHBIMU Ha3bIBAETCSI TOHKUI TPEXMEpPHBIM €0, 00pa3yromuiicss Ha MOBEPXHOCTH
KOHTaKTUPYIOUIUX (a3 U UMEIOLUI KOHEUHBIE pa3Mephbl.

2. Ha rpanuue pasgena >KHOKOCTb — TIa3 PaBHOACHUCTBYIOLIAs CHJI MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBYS HAIIpaBJI€Ha HOPMaJIbHO K IOBEPXHOCTH B CTOPOHY >KUJKOM (a3bl.

3. Pabora, coBepuiaemas B HM30TEpPMHYECKUX YCJIOBUSAX B IpOLECCE IEepeBOJa MOJEKYJbl M3
00BbeMHOM (ha3bl B TIOBEPXHOCTHBIMA CJIOH, paBHA YBEIMUYEHHUIO CBOOOJHOW MOBEPXHOCTHOM
JHEprus.

4. TloBepxHOCTHasi HEPrUsi — 3TO paboTa pa3pbiBa CBA3CH NpU JAPOOJICHUM TBEPIBIX TE,
CBSI3aHHAs C YBEJIIMYEHUEM IIOBEPXHOCTH pa3zela.

14



5. BHyTpeHHee gaBlieHHE — 3TO CHIIa, C KOTOPOW MOBEPXHOCTHBIN CII0W BO3/IEHCTBYET HA 00BEM
dasebl.

BOIIPOC 2.1.2. M3yuume onpedenenus, xapakxmepusyroujue npupooy no8epXHOCMHO20
Hamsaxcenus. Kaxoe uz nux mpebyem ymounenus?
OTBETBI:
1. Pabora oOpa3oBaHHWS EIUHUIIBI IOBEPXHOCTH, COBEpIIaeMas IPOTHB CHJI BHYTPEHHETO
JTABJICHUSI, HA3bIBACTCS IOBEPXHOCTHBIM HATSHKEHUEM.
2. BenmumumHa G — TIOBEPXHOCTHOE  HATSDKCHHE —  SIBISICTCI  KOA(PPUITUESHTOM
MPOMOPIMOHATIEHOCTH MEXKAY paboTOM, 3aTpauyeHHOW Ha M3MEHEHHE IUIOIIAIN MOBEPXHOCTH U
TUM U3MEHEHHUEM TUIOIIA/IH.
3. CornacHo 3KCHepUMEHTAIBHBIM JaHHBIM TTOBEPXHOCTHOE HATSKEHUE JIMHEHHO YMEHbIIAETCS
C POCTOM TEeMIIepaTyphl BILIOTH IO KPUTUICCKOM.
4. BennumnHa G XapakTepU3yeT MEKMOJIEKYIISIPHOE CLETIICHUE, MOJISIPHOCTD KUAKOCTH U CBSI3aHa
C IUMOJBHBIM MOMEHTOM, MOJISPU3YEMOCTHIO BEIIECTBA U TUAICKTPUIECKON MPOHUIIAEMOCTBIO.
5. Bce yTBepKaeHUS CIIPaBEIINBEI.

BOIIPOC 2.1.3. B kakom cayuyae nepexod K ciaedyiowemy Gpaemenmy 6u1800a
ypasHenue aocopoyuu I'ubdbca nedocmamouno 060cHo8aHO?
OTBET:
1. I3meHeHue cBOOOIHOM HEPTUU TOBEPXHOCTHOTO CIIOS:
dF =odA+ Ado+  pdn, + ndy, (1)

1

2. 1o ananoruu ¢ ypaBuenuem [ 'u66ca-/{rorema:

Ado+ ndu, =0 (2)

3. Orpann4MBasACh TOJIBKO NU30TEPMUUECKUMHU IIPOLIECCAMU U pa3JesiuB 00e YacTH ypaBHEeHUs (2)
Ha A,. nonyuum, do=- I, du,

4. Jlna OwnapHOW cuctemMa (MHIEKC | — pacTBOpHTENb, 2 — pPACTBOPEHHOE BEIIECTBO
do =-I'idp, - I'ydu,

5. Tak xak du = RTd Ina , nonyckas 3aMeHy aKTUBHOCTH Ha KOHILIEHTPALUIO JJisi pa30aBiIeHHBIX

aCTBOPOB, ITOJIYYUM F——L d_a
P po, T RT dc

BOIIPOC 2.14. /[na xkakux u3 npugeOeHHbIX 8euecms 8 Ciyyde B00HbIX PACmEopos
senuuuna do/dc 6orvuie nyna?
. HEOPTaHUYECKUE AIIEKTPOJIUTHI
. OPraHUYECKHUE KUCIOTHI
. CIIUPTHI
. benku
. CIIOXHBIE YUPBIL.

DN D W N =

BOIIPOC 2.2.1. llpoananuzupyiime ypasHeHnusi, Xapaxmepusyloujue no8epXHOCMHOE
Hamsdxicenue u n0epxHocmuyio snepauto. Kaxoe uz nux mpebyemcsi 00noIHumenbHo YmouHums?

OTBETHI:
1. Aw=0cA4
dG
2.0 =
dA T,P,n;
dGg

3.U=0-T &2
ar
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4. — = const
dT

> dA V.,T,n

BOIIPOC 2.2.2. Uzyuume nonodcenus, xapakmepusyowue npupooy aocopOyuoHHuIX
cun. Kakoe u3 nux ne coomgemcmayem co8pemeHHbIM RPpeOCmMasieHusm?
OTBETBI:
1. AICOpOIIMOHHBIMHM HA3bIBAIOTCS CHJIBI MEXMOJICKYJISIPHOTO B3aMMOJCHCTBUS MEXKIY
MOJICKYJIaMH WJIH aTOMaMH, HaXOISAIIMMHUCS B Pa3HBIX (a3ax.
2. Kak cumbel ocoboro pojxa anacopONMOHHBIC CHJIBI  OOJAJAIOT  OPUCHTAIIMOHHBIM,
UHIYKITHOHHBIM M JTUCIIEPCHOHHBIM B3aHMO/ICHCTBUEM.
3. Jyug moHWUMaHUS TPUPOJIBI AICOPOIMOHHBIX CHJI HEOOXOAMMO YYUTHIBATh, YTO B aKTE
aJicopOIMKU MOJIeKyJa ajcopbara B3aUMOCHCTBYET HE C OJIHUM, a CO BCEMH OJIMKaWIIMMU
aToMaMu aJiIcopOeHTa, T.e. C 00BEMOM.
4. TommuHa aJICOPOIIMOHHBIX CIIOEB MOXET JOCTUTaTh THICSY aHTCTPEM, ATOT (aKT yKa3bIBacT
Ha JAJIbHOJICHCTBHE aICOPOIIMOHHBIX CHIL.
5. Teopusi MEKMOJICKYJISIPHBIX CHJI TIOKA3bIBACT, YTO BCE TPU KOMIIOHCHTHI SHEPTHH IPUTSKCHUS:
OpHEHTAIIMOHHAS, WHAYKIIMOHHAS W JUCIEPCHOHHAS COCTAaBIISIOLIHE o0paTHO
NPOTIOPIIMOHATIBHBI IIECTON CTENICHH PACCTOSHUSI.

BOIIPOC 2.2.3. Kakas u3 npugeoeHHvlX 3a8UCUMOCHEl HA3bIBAemCs U30MeEPMOl

aocopoyuu?
OTBETBI:
l.a=1f(T)
2.a=1(P)
3.P=A(T)
4. P=1(a)
5. T=A1(P)

BOIIPOC 2.2.4. H3zyuume Kpugvlie, npedCcmasisaoujue 3asUCUMOCHb KOIUYeCmeda
aocopoupyemozo eewecmea (opouHama) om 0asieHus 6 2az06ol ¢asze (abcyucca) O0as
Medicgpasnoll nogepxnocmu pazoena meepooe meno — 2az. Kakas uz Kpuevlx xapakxmepHa 0/

meopuu aocopoyuu BOT?
OTBETBI:
! 4 ! ! A
| . ‘ SISV N 2 o6
i / | | / $ ; :
Lmr_/ L‘f l!,/.u.__. - W g ‘-l_-,___..__.‘...,a,..

BOIIPOC 2.2.5. IIpoananuzupyiime ypagneHus, onucvléaroujue aocopoyuro Ha meepooti
U JCUOKoU nogepxHocmu pazoena gaz. Kaxoe uz nux sieisemcs amnupuieckum?

OTBETHI:
l. al+kP)=a, kP k — koHCTaHTa
1
2. lga=I1gh+—IgP b, n — KOHCTaHTHI
n
ke
3. I'=r C — KOHIIEHTpalus
1+ ke



4. a= Ps — naBneHue HaCHIIEHHOTO Imapa

5.a=K,P K:r — xoHcTanTa I'enpu

PeiiTuHr-xouTpos 3

BOIIPOC 3.1.1. M3yuume nonoscenuss, xapaxmepusyrowue aocopoyuro Ha mexnc@hasHou
nosepxHocmu meepooe meio — 2as. Kaxoe uz nux ne coenacyemcs ¢ ucxoOubiMu NOI0HCEHUAMU
meopuu adcopoyuu Jlenemwopa?

OTBETBI:

1. AncopOumsi MOJNEKYN aacopOTHBa MPOUCXOTUT HA AKTHUBHBIX IICHTPAX, HAXOJAIIMXCSA Ha
TIOBEPXHOCTH TBEPJIOTO aJICOPOSHTA.

2. AncopOupoBaHHBIC MOJICKYJbI YIEPKUBAIOTCS AKTUBHBIMH IICHTPAaMH TOJIBKO B TEYCHUE
OIIPENICIICHHOTO BPEMEHH, KOTOPOE HE 3aBUCUT OT TEMIIEPaTyPBhl.

3. TloBepxHOcTHasi KOHLEHTpAlMs aacopOTHBa TPOMOPLIUOHANBHA JABICHHIO Ta3a U
KOHIICHTPAIIUU CBOOO/IHBIX aKTHBHBIX IICHTPOB.

4. BcnencrtBue Manoro paauyca JEHCTBUS aJCOPOIMOHHBIX CHJI M HMX CIOCOOHOCTH K
HACBHIIICHUIO  TOBEPXHOCTh  aJCOpPOCHTa MOXXET OBITh  3alOJHEHA  TOJBKO  OIHHUM
MOHOMOJIEKYJISIPHBIM CJIOEM a/ICOPOTHBA.

5. ApncopOupoBaHHBIE Ha COCCJHUX AaKTUBHBIX IIGHTPax MOJICKYJIbl aJcopOTHBa He
B3aUMOJICCTBYIOT MEXITY COOOM.

6. AncopOus TpeACTaBIsACTCS KaK KBa3UXMMHUYECKas peakius MEXIy MOJICKYJIOH ra3a u
AKTUBHBIM IICHTPOM, B PE3yJIbTaTe KOTOPOH 00pa3yeTcs aJcopOMpOBAHHBIN KOMILIEKC.

BOIIPC 3.1.2. Kakyto u3 npusedeHHbIX 8eiudur Onpeoensiem YacmHuas npou3so0Hdsi Om
MEPMOOUHAMUYECKO20 NOMEHYUALA NO Niowaou?

dG

dA T,P,c

OTBETBI:

. XUMUYECKHI TIOTEHIIHA

. BHYTPEHHSIS DHEPTHUS

. IOBEPXHOCTHOE HATSIKCHHE
. IOBEPXHOCTHAsI aKTUBHOCTH
. CBOOOTHAS SHEPTHSL.

BOIIPOC 3.1.3. [lpoananuzupyime creoyiowue uUCXOOHble NOJONHCEHUL Meopuu
monekynsiprou  aocopoyuu  Ionsnu. Kaxoe u3 Hux He coomeemcmeyem co8pPeMeHHbIM
meopemuyeckuM U IKCNePUMEHMATbHbIM OaHHbLIM?

OTBETBI:

1. Ancopbumst 00yclioBIMBaeTCsT TONBKO (u3ndeckumu Ban-mep-BaanbcoBbiMU cuiamu. Ha
MIOBEPXHOCTH aJICOPOCHTA HET aKTUBHBIX IICHTPOB.

2. AncopOUMOHHBIC CWIIBI JICHCTBYIOT Ha PACCTOSHUS, MPEBHINIAIOIINAE Pa3Mephl OTACIbHBIX
MoJeky agcopotuba. O6paszyeTcs aacopOIMOHHBINA 00BEM.

3. Kaxpmas Todka BHYTpH aACOpPONMOHHOTO O0BEMa XapaKTEPHU3YETCS OMPEICICHHBIM
3HAYCHUEM aJICOPOLIMOHHOTO MTOTCHIHAIA.

4. AncopOUMOHHBINA MOTEHIMAN MPEACTABISICT COOONW H30TEPMHUYECKYI0 PabOTy CKaTUsl rasa
(mapa) mpu mepeBojie ero U3 00beMHOH (a3bl B 00J7aCTh MOBEPXHOCTHOTO CIIOSI C JaBIICHHEM,
OTJIMYHBIM OT PABHOBECHOTO.

DN D W N =
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5. JlelictBue aacOpOIMOHHBIX CHJI [0 MOpe yHajeHuss OT MeX(a3HOW MOBEPXHOCTH
YMEHBIIAETCS U HA HEKOTOPOM PACCTOSIHUH PABHO HYIIIO.
6. 3aBUCHUMOCTH aJICOPOIIMOHHOTO MOTEHIIHada OT aJCOPOIMOHHOTO 00beMa HOCHT Ha3BaHUE
XapaKTEPUCTUUYECKON KPUBOM.
BOIIPOC 3.14. Kakou u3 nepeuucieHHviX IKCHePUMEHMANIbHbIX Memooo8 He
NO0360JI51em Onpeoesimb NOGEPXHOCMHOE HamsdceHue?
OTBETBI:
1. Meroa MakCMManbHOTO JaBJeHUs MMy3bIpbKa (MeTon PeOunmepa)
2. MeTon nepeMeInieHus mapuka B TMCIIEPCUOHHON cpefie
3. CtajlarMOMETpUUECKUI METO]T OTPhIBA KATUIA KUJIKOCTH
4. TeH3UMETPUUECKHI METOJT OTPBIBA KOJIbIIA
5. MeToa KanuuIpHOTO MOJHATHS KUIKOCTH.
BOIIPOC 3.1.5. H3yuume nonoswcenus, xapakmepusyrowiue aocopoyuro Ha medxncgasHou

nogepxHocmu meepooe meno — eas (nap). Kaxoe us Hux cywecmeenno omauuaemcs om
OCHOBHBIX NOJOJCEHUL Meopul NOTUMONEKVIAPHOL adcopoyuu napos bpynayspa — Smmemma
— Tennepa?

OTBETBI:

1. Ha moBepxHOCTH TBEpIOro aacopOEHTAa HMEIOTCS HEpPaBHOLEHHBI B JHEPreTHYECKOM
OTHOILICHMS AKTUBHBIE LIEHTPBI.

2. Ancopbuums MHOTOCHOMHA. Kaxkiast MoJieKyJsia mepBoro Cliosi CIyKHUT LEHTPOM IS acopOnu
BTOPOI'O M MOCIEAYIOIINX CI0EB.

3. IlepBeiii croit ajcopOTHBa 0OpaszyeTcss B pe3ysibrare JEHCTBUS BaH-Iep-BaaabCOBBIX CHIL,
HOCJEIYIOIe — B pe3yJibTaTe KOMICHCALIUU.

4. AncopbupoBaHHas (a3a MpeACcTaBIICTCS KaK COBOKYITHOCTh aJICOPOMPOBAHHBIX KOMILICKCOB
— MOJICKYJISIPHBIX LIETI0YEeK, KOTOPbIE YHEPIeTUUECKU HE B3aUMOJICHCTBYIOT APYT C APYTOM.

5. TermnoTel aacopOIUN €IUMHUYHOTO W JIBOMHOTO KOMILIEKCOB NMPUOIM3UTEIHHO OJWHAKOBHI U
paBHBI TEIUIOTE 00BEMHOI KOHECHCAIHH.

6. AncopOIuio MOJIEKYJ Iapa MOYKHO PacCMaTpPHUBATh KaK CEPHIO KBa3UXUMHYECKUX pEaKLIuit
00pa3oBaHus aJICOPOLIMOHHBIX KOMIUIEKCOB.

7. Ilpu 3HaueHHWsSX AaBICHHWsS B Ta30BOW (pase, HJaleKuX OT JAaBICHHS HACBHIIICHHOTO Iapa,
o0pa3zyeTcss MOHOMOJIEKYIISIPHBIN CIIOM.

8. Ilpm yBenwueHWH JaBIEHUS B Ta30BOM (pase YHMCIO CBOOOJHBIX AKTHUBHBIX IIEHTPOB
COKpAILlaeTCsl, @ YUCIIO KPAaTHBIX KOMIIEKCOB pacTeT.

9. O0bemMHasi KOHAEHCcALUs Mapa IPOUCXOAUT MPU JOCTUKEHUH JAaBJICHUMN, PaBHBIX JIaBJICHUIO
HACBIILEHHOI'0 Tapa MpH JaHHOH Temmeparype

10. Ilpenmosaraercsi, 4Tro IUIOLIA/b, NPUXOJAIIAICS Ha OJHY MOJIEKYJIy ajacopOTMBa B
IIOBEPXHOCTHOM CJIO€, - MOCTOSIHHAsI BEJIMYMHA. JTO JAaeT BO3MOXKHOCTb BBIUUCIATH BEIHMUUHY
yIeTHLHOU MOBEPXHOCTH aJcOPOCHTA.

[IpomexyTOUHAS ATTECTALMSA 10 UTOTAaM OCBOEHUS! AU CHUILIMHBI
(KOHTPOJILHBbIE BOMPOCHI K 3a4eTy C OLIEHKOi)

1. Crpykrypa aucnepcHblx cucreM. JlucnepcHas — (asa, JuCHepCHOHHas  Cpela.
KosnyecTBeHHBIE XapaKTEPUCTUKHU TUCIIEPCHOCTH

2. Knaccudukanus TUCTIEPCHBIX CHCTEM: MO arperaTHOMY COCTOSIHHIO JMCIEpCHOU (as3bl u
JUCIIEPCUOHHON cpelibl, MO0 KOHIEHTPALUH, [0 XapakTepy B3aUMOJEHCTBUS AUCHEPCHOU
¢da3bl ¢ AMCIEPCHOHHON CPEIOH.

3. Tlonsarue o MMOGMIBHBIX U JIMOPOOHBIX AUCTIEPCHBIX crucTeMaX. OCOOEHHOCTH KOJIJIOUIHOTO
COCTOSIHUS BEILIECTBA.

4. Cycnensuu u ux cpoiicta. [lonydenue. ArperartuBHasi yCTOWYMBOCTD U ONpPEAEISAIONINE €€
¢dakropbl. CelMMEHTAMOHHBIN aHanu3 cycren3uil. [1acTsl.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OMyJIbCHH, NIEHBI U UX cBoWcTBa. [lomydyenue. Tunsl aMysbcuid. Y CTOMYNBOCTD 3MYJIBCUN U
neH u €€ HapymeHue. DPakTopbl YCTOMYMBOCTH SMyJbcud U mneH. CBolicTBa
KOHLICHTPUPOBAHHBIX U BBICOKOKOHLICHTPUPOBAHHBIX IMYJIbCHIA.

Meroapb! MOIy4eHUs U OYUCTKHU KOJUIOUJHBIX PACTBOPOB.

MouleKysIpHO-KUHETUYECKAE M ONTHYECKHE CBOMCTBA KOJUIOMIHBIX CHUCTEM. bpoyHOBCKOe
nBkeHue (ypaBHeHue OWHmTeiiHa), nupdy3us (ypaBHeHus ODuka), OCMOTHUECKOE
nasieHue. 1x B3aumMocBs3b.

CenumenTanust. CelMMEHTAlMOHHAs YCTOMYMBOCTP M CEIUMEHTALIMOHHOE pPaBHOBECHE.
LlenTpudyra u e€ npuMeHeHHE AJIS UCCIEI0BAHUS KOJUIOUIHBIX CUCTEM.

PaccenBanue u nornomeHue ceera. YpaBHeHue Panes. YibTpaMUKpOCKOINS U JIEKTPOHHAS
MHUKPOCKOINHUS KOJUTOUIHBIX cucTeM. Onpenenenue (GopMsbl, pa3MepoB U MacChl KOJUIOUIHBIX
YacTHULL.

TepMonuHaMKuKa TIOBEpXHOCTHBIX sBIeHUH. TepMoaMHaMUKa TMOBEPXHOCTHOTO  CIIOSL.
[ToBepxHocTHast sHeprusi ['M66ca M TOBEPXHOCTHOE HATSHKEHHE. METOAbl OmpeieieHus
IIOBEPXHOCTHOT'O HATSKEHUS. 3aBUCUMOCTD [TIOBEPXHOCTHOT'O HATSKEHUS OT TEMIIEPATYPHI.
CBsi3b TOBEpXHOCTHOM »Hepruu ['mbOca W MOBEpXHOCTHOH sHTambnuu. KpaeBod yron
cMauuBaHus. TepMoaMHAMUYEKHe YCIOBUS CMAauyUBaHMs U pacTekaHus. ['uapoduibHOCT U
ruApoPOOHOCTh NOBEPXHOCTHU TBEP/BIX TEII.

AncopO1iust moBepXHOCTHO-aKTUBHBIX BemecTB (IIAB). Tepmoannamuka agcopOuuu. Beison
ypaBHeHust [ m66ca. [IoBepXHOCTHO-aKTHBHBIE U TIOBEPXHOCTHO-MHAKTHBHEIE BEIIECTBA.
M3oTepMa 1OBEPXHOCTHOrO HaTskeHMs. YpaBHeHue Ilnmkosckoro. IloBepxHocTHas
akTUBHOCTH. llpaBmio Jlroxno—Tpaybe. YpaBHenue JIeHrMiopa Ui MOHOMOJEKYJISPHOM
aziIcopOoIuu. .

Opuentanus monekyn [TAB B moBepxHocTHOM cioe. OmnpeseneHue miomaan, 3aHMMaeMon
monekynoi [TAB B HackimenHOM afcopbunonHoMm cioe. AncopOrust [TAB u3 pactBopoB Ha
IIOBEPXHOCTHU TBEPABIX TEIL.

ITpupona 371€KTpUYECKUX SBICHMM B IUCIEPCHBIX cHCTeMax. MeXxaHW3M BO3HMKHOBEHMS
JIIEKTPUYECKOTO 3apsiia Ha TpaHule pasgena  aByx (a3. CrpoeHue JBOMHOTO
JNEKTPUYECKOTO CIIOSL.

Muremia, CTpOGHHE MHLEIUIBI TUAPOPOOHOTO 30y, 3apsia U DICKTPOKUHETUYECCKHUN
NOTEHLMAJ KOJUIOUAHOMN YacTUllbl. SIBlIeHNE nepe3apsaaKu KOJUIOUIHBIX YaCTHLL.
DNEeKTPOKMHETHYECKUE SBIEeHUS. DiekTpodope3. CBsA3b AMEKTPOPOPETHUECKONH CKOPOCTH
KOJIJIOWAHBIX YaCTHIl ¢ MX 3JIEKTPOKMHETHYECKUM IOTeHIManoM (ypaBHeHue [ enbMrosnbla-
CMOIIyXOBCKOTO0). OnexTpodopernyeckas MOJIBUKHOCTb. DneKTpoocMoc.
DNEKTPOOCMOTUYECKUI METO U3MEPEHUS IIEKTPOKMHETUUECKOT O IIOTEHIMAIIA.
YCcTOMYMBOCTh M KOAryJsinusl KOJUIOWAHBIX cucTeM. CenuMEHTAllMOHHAs M arperaTuBHast
YCTOMUYMBOCTh KOJUIOUIHBIX CUCTEM. Arperanus U ceIMMEeHTalus YaCTHILL AUCTIEPCHON (a3bl.
Koarymsmus u Qaxropsl, e€ Bbi3biBatomue. MennenHnas u Obictpas koaryssiuus. [lopor
koaryysiuuu, ero omnpeaenenue. IIpasuno Hlynene—Iapau. Koarymsuus 3oneil cMmecamu
ANEKTPOJIUTOB. [IpaBrilO afAMTUBHOCTH, AHTATOHU3M U CUHEPTU3M HOHOB.

BsizkocTe pacTBopoB. OTKIIOHEHHE CBOMCTB PacTBOPOB OT 3aKOHOB HploToHa. YpaBHEHME
bunrama. IlpuunHBI aHOMaNIBHOW BSA3KOCTH PACTBOPOB IOJIUMEPOB. MeTOabl M3MEpEHHUs
BA3KOCTH PaCTBOPOB

®axTopbl yCTOMYMBOCTU PAcTBOPOB. TukcoTponus cTyaHel u reneil. Cunepesuc.
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KonTposmpyrouue nporpaMmsl AJ1si CAMOCTOSITEJIbHO PadOThHI CTYIEHTOB
(TecroBble 3a1aHus)

KOHTPOJIUPYIOLIAS ITPOT'PAMMA 4.1.

BOITPOC 4.1.1. Ilpoananusupyiime HUdICenpuseoenHvle NOJIOJICEeHUS,
Xapaxkmepusylowue MexaHusm oopazosanus O080UHO20 2dleKkmpuyeckozo caos, Hauoume
nonodiceHue, aenanujeecs oo HesepubiM, 1UO0 CnopHuiMm!

OTBETBI:

1. DnexTpuueckue SBICHUS Ha MeX(pa3HbIX MOBEPXHOCTAX — CJEACTBUE HU30BITOYHON
MOBEPXHOCTHOW YHEPTUU — PE3YIIbTAT B3aUMOJICHCTBUS COMTPUKACAIONINXCS (a3 MEXITy COOOH.
2. Cneuuduueckas aacopOLus MOHOB — MEPEeXo] U3 KUAKOW (a3bl B MOBEPXHOCTHBIN CIOU
YacTUI] JTUCTIEPCHON (a3bl — CONMPOBOXKAAETCS TIepepaclpesieieHneM 3apsaoB B 0O0JIACTH
MOBEPXHOCTHOTO CIIOSL.

3. Ecim MexdasHas MOBEpXHOCTh 0Opa3oBaHa BEMISCTBAMH, HE CIIOCOOHBIMA OOMEHHBATHCS
3apsgamMu, TO JBOMHOW DJIEKTPUYECKUH CIOH MOXeT 00pa3oBaThCsi B  pe3ysbTare
OPUEHTUPOBAHUS TIOJISIPHBIX MOJICKYJI.

4. Ilepexo/1 MOHOB WJIM AJIEKTPOHOB U3 OJHOM (a3bl B APYTyI0 HA TPaHUIIE pa3zesia Ha3bIBaeTCs
IIOBEPXHOCTHOM TMCCOLUALINEH.

5. AncopOuusi HOHOTEHHOTO TOBEPXHOCTHO—AKTHBHOIO BEIIECTBA MOXKET MPOUCXOIUTH Ha
TPaHUIE IBYX HECMEIIMBAIOIIMXCS KUIKOCTCH, HapuMep, Boabl i OcH3o0ua. [lomsipHas rpyrma
MOJIEKYJIbl TOBEPXHOCTHO — aKTHBHOIO BEIECTBa, OOpalleHHas K Bojie, OyeT AUCCOUUPOBATS;
B pe3yJIbTaTe JUCCOIHMALNU MeX(a3Has IOBEPXHOCTh IPHOOPETALT 3apsl.

6. Eciiu B cucreMy metamin — Boja J00aBUThH XJIOPUCTBIM HATPHi, TO 3a CYET U30MpATEIbHOMN
ancopOIMM aHWOHOB XJIOpa HAa METAJJIC IMOSBUTCSA W30BITOYHBIN OTPHUIIATEIBHBINA 3apsii, B
OIM3nexaIeM ciioe pacTBopa OyAeT U30bITOYHBIN MOMOKUTEIBHBIN 3apsi/i U3 HOHOB HATPHSL.

7. Ilpu KOHTaKTe MeTajlIa ¢ Ta30BOH (pa30ii MPOUCXOIUT MEPEXO AEKTPOHOB OT METALIA K rasy.
Me:xdazHas TOBEpXHOCTh 3apsSKACTCA.

BOIIPOC 4.1.2. H3zyuyume nonodicenus, xapakmepuzyrowjue Mexanusm o00pa308anus
080LIHO20 C10s UOHO8 HA npuMepe 00pazosanus 301s cyivghama dapus. Kaxoe uz Hux mpebyem
ymouneHus?

OTBETBI:

1. Ilpu cnuBaHWU BOJHBIX PACTBOPOB XJOpuaa Oapusi U cynbdara HATpUs 0OpazyeTcs 307b
cynbdara 6apusi.

2. B 3aBUCHMOCTH OT YCJOBHH (KOHIIEHTpAlMs KOMIIOHCHTOB, TEMIICPATypbl M JIPYTHX)
o0pa3yroTcst MUKpokpucTauinku BaSO4 Gosbinieit uim MeHbIIel AUCIePCHOCTH.

3. Ecnu ucxomHble KOMIIOHEHTHI B3SThI HE B CTPOTO CTEXHOMETPUUYCCKUX COOTHOIICHUSIX, TO
MOHBI 0apus Ui CyIb(aT-HOHBI MOTYT OKa3aThCsl B 3HAUUTEILHOM H30BITKE.

4. I1pu u30bITKE, HAIIPUMEP HOHOB Oapwsi, OHM HAYHYT MEPEXOIUTh U3 PACTBOPA B TBEPAYIO (hazy
Y 3aHUMAaTh BaKaHTHBIC MECTA, JOCTPaNBask KPUCTAJUIMYECKYIO PELIETKY.

5. Ilpu sTom TBepaas ¢aza nmpuoOpeTaeT MOJOKHUTEIbHBIN 3apsi, KUIKAsT — OTPHUIATCIbHBIN.
N30biTouHbIe Cynb(aT-uOHBI BCIEACTBHE KYJTOHOBCKOTO B3aUMOACHCTBHSI MONATSHYTCA U3
pacTBopa K aJcopOMpPOBAHHBIM Ha IOBEPXHOCTH HOHAM Oapusi — 00pa3yeTcsi ABOWHOM CIIOW
HOHOB.

6. Monbl Oapuisi, BHI3BIBAIOIIME B JAHHOM CIydae BO3HHKHOBEHHE MEK()A3HOTO MOTEHIHAIA,
HA3bIBAIOTCS OTEHIUATONPEISIISIFOIIIMMH.

7. CynbhaT-uoHBI, KOHLUEHTPUPYIOIIMECS B PACTBOPE OKOJIO 3apsHKCHHOW IMOBEPXHOCTH
KPHUCTAIJIOB cylb(ara Gapus HA3BIBAIOTCS TPOTUBOHMOHAMM.

BOIIPOC 4.1.3. Kakoe u3z onpedenenuii, Xxapakxmepusyroujux 3J1eKmpoKuHemuyecKue

ABNIEHUS, MOJICHO CHUMAMb NPOMUBOPEUUBHLIM ?
OTBETDI:
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1. SlBmenue mepeHoca IKHAKOCTH TMOJ JEHCTBUEM BHEIIHErO JJIEKTPUUYECKOTO IO,
HaO0JI0/JaeMOe B  KaNWUIIPHO—IIOPUCTBIX TeJlax, a TakKKe B OJMHOYHBIX Kamwuisipax,
HA3bIBACTCSI SJICKTPOOCMOCOM.

2. llepememieHne 4YacTHUIl JIUCHEPCHOH (a3bl B DIIEKTPHUYECKOM TII0JI€ OTHOCHUTEIHHO
JTUCTICPCUOHHOMN CpeJbl HA3bIBAETCS AIEKTPO(POpe3oM.

3. BO3HHKHOBEHHE Pa3HOCTH MOTCHIIMAIOB MEXKIY JBYMsS CTOPOHAMH MOPUCTOW auadparMbl
Opy MPOMYCKAaHUM Yepe3 Hee BOAbl JUOO MeXAy KOHLIAMH OJMHOYHOIO Kamwuispa Mpu
IPOTEKAaHUU Y€PE3 HETO BOJIbI Ha3bIBAETCS MOTEHLIMATIOM TEUEHUS.

4. TlosBneHwe pa3HOCTH MOTEHIMAIOB MEXIY IBYMS JIJIEKTPOJIaMH, PACHOJIOKEHHBIMH Ha
pa3HOll BbICOTE COCyJa, B KOTOPOM oOcelaeT (MepeMeIlaercs) CyCHeH3Usi MEJIKOAUCIIEPCHOTO
KBaplla, Ha3bIBACTCS MOTEHIIMATIOM OCEaHUs WIIM MOTEHIIMAJIOM CEIMMEHTAIUH.

5. DNEeKTPOKMHETHUYECKHUE SIBIICHUS MPOSBIISIOTCS TEM cliabee, 4eM MeIbue YaCTHIIbI TUCTIEPCHOM
¢a3bl, ¥ UCUE3aI0T COBCEM IIPH MEPEBOIE AUCIIEPCHON CUCTEMBI B MOJIEKYISPHBINA PacTBOP.

6. IlpuumHa  SNEKTPOKMHETUYECKMX  SIBICHMM  3aKJIIOYaeTcsi B CYyIECTBOBAaHUU
MPOTUBOMOJIOKHBIX 3aPsII0B TBEPIOHN U KUAKOH (Da3 CUCTEMBI.

7. Pa3sHOMMEHHOCTb 3apsiioB (a3 NPUBOAUT B Cllydae HENOABM)KHOIO IIOPUCTOrO Tejla B
ANEKTPUYECKOM I10JI€ K NEPEMEIEHUIO MOIBHKHBIX TPOTUBOMOHOB BMECTE C KHUJIKOU (a3oil.

8. CyIIHOCTh DJIEKTPOKMHETHUUECKUX SIBJICHUN 3aKJIIOYAeTCsl B IEPEABMKEHHUU YaCTHIL
TUCHepcHOM (Ga3pl M JAMCIEPCHOHHOM Cpeapl TpH NPUIIOKEHUU K CHUCTEME pPa3HOCTU
NOTEHIINAJIOB HJIM, HA000pOT, B BOSHUKHOBEHHIO Pa3HOCTH MOTEHIIMATIOB IPH OTHOCHUTEIHLHOM
nepeMenieHuu (pas3bl U CPEIbL.

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 4.2.

BOIIPOC 4.2.1. Ilpoananuzupyiime paccysicoeHusi 0 npupooe 31eKmpOKUHEeMUYecKo20

nOMeHYuana u yKaxcume ouuboynoe?

OTBETBI:

1. DIeKTPOKMHETHYECKUH MOTEHIIMAT — 3TO AJIEKTPUUYECKUN MOTEHIMAN, OTCUUTHIBAEMBIN OT
TPaHULBl CKOJIbKEHUS 10 YPOBHSA B JKUIAKOM (pase, JOCTATOYHO YOAJIEHHOrO OT Mexk(da3HOu
TpaHMIIBI pa3jiena.

2. I'paHuna CKOJNBKEHUSI YCTAHABIMBACTCS MIPU OTHOCUTEIHHOM IepeMeleHuu a3, HalpuMmep
MIPU TEUCHUHU KUJKOCTHU BIOJIb TBEPOUN MOBEPXHOCTH.

3. HeB03MOXHO yKa3aTh TOUHOE MOJOKEHUE TPAHUILIBI CKOJBKCHHUSL.

4. C 1ocTaTo4HOM YBEPEHHOCTHIO MOXKHO MPEIINOJIOKUTH, YTO TEPBBIA CIIOM UOHOB WM TIEPBBIN
CJIOM MOJIEKYJ BOJIbI, CMAUMBAIOIINX TBEPAYIO (pa3y He mepemMeniarTcs OTHOCUTENBHO TBepAOH
(da3bl IpU TEUCHUU KUJTKOCTH.

5. DNEeKTPOKMHETUYECKHI MOTEeHIIMal BO3ZHUKAET MPH OTHOCUTEILHOM IepeMeleHus: ga3 moj
JIEHCTBUEM MPUIIOKEHHOTO JIEKTPUIYECKOTO TOJIS.

BOIIPOC 4.2.2. Paccmompume nonodcenus, onucvléaoujue Mexamusm oopazo8anus
080UIHO20 INIeKMPU4ecKo20 clos uonos. Kakoe u3z Hux npomusopeuum dKCnepumeHmanrbHbiM
OanHviM?

OTBEThLI:

1. Ha rpanurne Bojga — TBepblil Hoaua cepedpa B BoAy OyAyT MepexXoauTh MPEUMYIIECTBEHHO
MOHBI cepedpa, Tak Kak OHH OoJiee TUAPAaTHPOBAHEI.

2. IloBepxHoCTh Hoauma cepebpa OyAeT UMETh HEKOTOPBI M30BITOK MOHOB HO/a, KOTOPBIM CO
CTOPOHBI BOJIBI OyJIET HEUTPAITH30BaH U30BITKOM HOHOB cepedpa B MPUIICTAIOIIEM CIIOE.

3. DToT mpolecc MpHBEIET K BO3HUKHOBEHUIO MeEX(pa3HOrO CKauyka MOTEHIHAJIOB,
MPEMNSTCTBYIOUIETO JaTbHEHIIIEMY ITePEX0/ly HOHOB.

4. JIBoiiHOH cjOW HMOHOB O0pa3yeTcsi HE CaMOIPOU3BOJBHO, a B PE3yJbTaTe yMEHbILICHUS
SHEPTUU MTOBEPXHOCTHOTO CJIOS.

5. B pesynabTare mporecca mepexoja HOHOB YCTaHABIMBAETCS pPaBHOBECHE, KOTOPOMY
COOTBETCTBYET OINPEICIICHHOE 3HAUYEHNE CKauKa MOTEHIIMAJIOB.
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BOIIPOC 4.2.3. Kaxoe u3 saenrenuii nabaiooaemcs, eciu HCUOKOCMb NoO GIUsHUEM
PA3BHOCMU NOMEHYUANIO8 NepemMelyaemcsi yepe3 NOPUCMYIO HenOOBUNCHYIO MeMOPAHY K 0OHOMY
U3 31eKmpooos?

. DIeKTpoIu3

. 3IeKTpodopes

. AIEKTPOOCMOC

. 3¢ dext KBunke
. 3¢ dekr dopHa

. AIIEKTPOIHAIIU3.

AN DN AW —

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 4.3.

BOIIPOC 4.3.1. [lpoananuzupyime nonodiceHus Xxapakmepusyrowjue cmpoeHue
080UH020 dnekmpudecko2o cnos. Kaxkoe u3z Hux He coenacyemcsi ¢ CO8PEMEHHbIMU
meopemuyecKuUMU U SKCNePUMEHMATbHLIMU OAHHLIMU?

OTBETBI:

1. JIBOHHOM 3NEKTpUYECKUN CIOM COCTOMT W3 HOHOB OJIHO 3HAKa, OTHOCUTENBHO MPOYHO
CBSI3aHHBIX C JUCTIEPCHOM (ha30il, W DKBUBAICHTHOTO KOJMWYECTBA MPOTHBOIOJIOKHO
3apsHKEHHBIX KOHOB, HAXOAAIIUXCS B TUCTIEPCUOHHOMN cpefie BOMM3H Mex(pa3HOI MOBEPXHOCTH.
2. 3apsan Ha TOBEPXHOCTH TBEpAOW JaucnepcHOW (a3sl B MEpPBOM  MPHOMMKECHUA
paccMaTpUBaEeTCs KakK MOBEPXHOCTHBIN 3aps.

3. JIBoitHOM 3JEeKTPUYECKHA CIION 00pa3yeTcsi B pe3yinbTare N30MpaTeIbHON aICOPOIMH OTHOTO
U3 NOHOB, IPUCYTCTBYIOIIUX B TUCIIEPCUOHHOMN CpeIE.

4. JIBOWHOHN »3JlEKTpUYECKUH cJoM Ha Mex(pa3HOM TrpaHHIIE TBEPAOE TEJIO — HKHUIKOCTh
MpEeJICTaBIsIeTCs KaK ITOCKUI KOHAGHCATOp, OJIHA 00KIIaKa KOTOPOTo CBA3aHa C TOBEPXHOCTHIO
TBEPJOTO TeJa, a JIpyras, HeCyIas MPOTHBOIOIOKHBIN 3apsil, HAXOJUTCSA B KUIKOCTH BOJIH3H
MOBEPXHOCTH.

5. BcenenctBue TEIIOBOrO JBUKEHHSI MOHOB IPOTHBOMOHBI pAaccesiHbl B KHUAKOW (asze He
HEKOTOPOM PacCTOSHUU.

BOIIPOC 4.3.2. [llpu kakux 3HQ4eHUsX I1eKMPOKUHEMUUECKO20 HNOMEHYUald 6
MUTLIUBONLMAX OUCNEPCHASL CUCIEMA MONCEM CYUMAMbCs YCMOU4UBon?

OTBETBI:

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

BOIIPOC 4.3.3. Kakoe u3 ypagHenuii coomgemcmeyem meopuu CmpoeHus. 080UHO20
INEKMPULECKO20 105, npednodxcennou [lImeprom?

L o=-2%_
. 47z§(0
Fzp
2.¢c, =c,exp —
+ 0 p RT
3. E=4mnQq /el
(e F
4. c_ =c,exp _P e
RT

5.5=4mnU/eH
BOIIPOC 4.3.4. H3yuume onpedenenus, xapaxmepusyrowue CmpyKmypy Muyesivl

{m[Fe(OH),] nFe’* 3(n—x)CI"}3xCI~

Kaxoe u3 nux nemouno?
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OTBETBI:

1. m — 9uCI0 HEHTPATBHBIX MOJICKYJI, 00OPa3yIOIINX arperaThl

2. N — YKCIIO MOTEHIMAIO0Pa3yOIINX HOHOB

3. 3(n-X) — 9KCII0 TPOTUBOMOHOB, HAXOAAIIUXCS BOJITM3U TTIOBEPXHOCTH

4. X — YMCJIO IPOTUBOMHOB, PACCESIHHBIX B )KHUIKOH (Da3e Ha HEKOTOPOM PACCTOSIHUU OT TPAHHIIBI
pazznena

5. (n-X)+X — YMCII0 UOHOB, HAXOAAMIMXCS B AUPPY3HOHHOM CIIOE.

YCTOMUYUBOCTD U KOAT'YJISANUS JUCHEPCHBIX CUCTEM

KOHTPOJIUPYIOLIAS ITPOI'PAMMA 5.1.

BOIIPOC 5.1.1. Cpeou ymeepaorcoenuii, xapakmepuzyiowux yCmouuueocnms OUCNEpCHbIX
cucmem, Hatloume HemoyHoe.
OTBETBI:
1. YCcTOMYNBOCTD TUCIIEPCHBIX CUCTEM XapaKTePU3yeTCsl HEM3MEHHOCTHIO BO BPEMEHU pa3MepOB
YaCTHII TUCTIEPCHON (ha3bl U COXpAaHECHUEM MX PAaBHOMEPHOTO PaCIpeIeICHHS B TUCTIEPCUOHHON
cpene.
2. Bce nucniepcHbIe CUCTEMBI TEPMOAMHAMHYECKU HE YCTOWYHUBEI.
3. Kunernueckoil Ha3pIBaeTCd YCTOWYUBOCTH JUCIEPCHONW CHUCTEMBI [0 OTHOIICHUIO K
IPaBUTAIMOHHOMY HJIU IICHTPOOSIKHOMY ITOJISIM.
4. Koarynauust — MpoLecc CIAUMaHMs YacTUIll TUCTIEpCHOM (a3bl B Oosiee KpYIHBIE arperaTsl,
IPUBOJAIIMM K NOTEpe KUHETUYECKOW YCTOMYMBOCTH, pa3zesieHuIo (a3 u, Kak CIEACTBHE, K
pa3pyLICHUIO CUCTEMBI.
5. ArperatuBHOW YCTOWYMBOCTHIO HAa3bIBAECTCA CIOCOOHOCTh CHCTEMBI IPOTHUBOCTOSITH
YKPYITHEHUIO YaCTHUIl AUCTIEPCHOMN (ha3bl.
6. Koarynsarel, oOpa3yroomuecs B pe3ysbTare arperadd 4YacTHI JUCTICpCHOW  (asbl,
MPEJICTABISIIOT COOOM OCaIKU Pa3IM4HON CTPYKTYPBI: PBIXJIbIE, IUIOTHBIE XJIOMbEBUIHBIC,
BOJIOKHUCTBIC, KPUCTAIUIONOTOOHEIE.

BOIIPOC 5.1.2. HU3zyyume nonodiceHusi pasvicHaowue npupooy yCmouuueocmu
KONMOUOHbIX cucmem. Kaxoe uz nux owubouno?
OTBETBI:
1. Ha Oam3koM paccTOSSHUM MEXIy KOJUIOWJIHBIMU YaCTHUIIAMHU JIEHCTBYIOT MEKMOJICKYIISPHBIC
BaH-/IepP-BaallbCOBBIE CUJIBI.
2. Hanmuuue MBOWHOTO 3JCKTPHUYECKOTO CIIOSI HA MMOBEPXHOCTH KOJUIOMIHBIX YaCTHUI[ HCKITFOYAET
B3aMMOJICIICTBHE MEXIY HUMHU.
3. YCTOWYMBOCTh AUCHEPCHBIX CHUCTEM OOYCIIOBJIEHA COOTHOIICHHWEM MEKMOJEKYISPHBIX CHII
NPUTSHKEHUS U OJISKTPUUECKUX CHII OTTAIKUBAHUS.
4. BO3MOXXHOCTh CYIIECTBOBaHHS TUCIIEPCHON CHCTEMBI OOYCIIOBJIECHAa HAJIMYMEM HEKOTOPOTO
SHEPreTU4ecKkoro  (MOTEHIUAIBHOTO) Oapbepa, KOTOPBIA  MPEMATCTBYET  CONMIKEHUIO
KOJUTOHMTHBIX YaCTHUIl U X CIIUIIAHUIO.
5. Kuneruyeckas yCTOMYMBOCTH OMpEENsieTCs pa3MepaMy YacTHII.

BOIIPOC 5.1.3. Kakoe u3 nepeuucieHHulx 6030€lUCMBULl He MOMCEm 6bl36aMmb
KOQ2ynAYuto 2uopo3ous?
1. I3MeHeHue TemMnepaTypsl
2. MeXaHH4YEeCKHe BO3CHCTBUS
3. nobaBJIeHHE TOBEPXHOCTHO-aKTHUBHBIX BEIIIECTB
4. BBeIeHUE DIIEKTPOIUTOB
5. NEKTPOMAarHUTHOE U3ITYyYCHHUE.

BOIIPOC 5.1.4. Onpeoenrumv KoHcmawmy CKOpOCMU KOA2YIAYUU, €CIU 8 OOHOM
KyOuueckom mempe 3015 UcxoOHoe Koiuwecmeo wacmuy pasio 510", a epemsa nonoeunmoti

koazynayuu cocmaensem 10 c?
OTBETBI:
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1015

1013

10-14

10-16

AHHBIX HEAOCTATOYHO.

1.5
2.5
3.5
4.5
5.1

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 5.2.

BOIIPOC 5.2.1. Uzyuume nonoosicenus, xapakmepuzyowue CyuwHOCmMb Cmaduiuzayuu

oucnepcHuvix cucmem. Kaxoe uz Hux npomugopeyugo?

OTBETBI:

1. Ha mexdasznoii moBepxHoctu pasnena ¢asza — cpefa oOpa3yercs MOBEPXHOCTHBINA CIOW U3
MOJIEKYJ CTaOMIIN3aTOPA.

2. llonmnas ¢ukcanust AUCHEPCHOM CHCTEMBI OOYCIOBIMBAETCS TEM, YTO BBICOKOBS3KUI
CTaOUITM3UPYIONIUH CIION HE BBIIABIIMBACTCS MIPH CTOJKHOBEHUHW YaCTHUII JUCIICPCHON (a3bl.

3. Crabunu3upyomuMd CBOMCTBAaMH 00Jaar0T aJCOpPOIMOHHBIE CJIOW OPUEHTHPOBAHHBIX
MOBEPXHOCTHO—AKTUBHBIX BEIICCTB: OCJIKHU, MbLIA U IPyTHE.

4. TlpoyHOCTH aJCOPOLIMOHHOTO CIIOS HapacTaeT ¢ yBenuueHueM pH cpeapl U MOBBIIEHHEM
KOHIICHTPAIUs TIOBEPXHOCTHO-aKTUBHOTO BEIIECCTBA.

5. Ilpenen mnoBbllIeHUS CTAaOUIBHOCTU JAMCIEPCHBIX CHCTEM — OOpa3oBaHHUE CILIOLIHBIX
MIPOCTPAHCTBEHHBIX CTPYKTYp-TEICH.

BOIIPOC 5.2.2. Koazynayus KOIIOUOHBIX CUCEM MONCEM NPOUCXO0UMb NOO GNUAHUEM
paoa ¢pakmopos. Kaxoul uz nepeuuciennvlx akmopoe umeem HausadxcHelulee meopemuyecKoe
u npakmuyeckoe 3Hauerue?

1. Crapenue cuctembl

. I3MEHEHUE KOHIICHTPAIUU TUCTIEPCHOM (ha3bl
. MEXaHUYECKUE BO3JICHCTBUS

. I3MEHEHHUE TeMIIepaTyphbl

. 100aBIICHHE AIIEKTPOIUTOB

. IEUCTBHE CBETA.

AN AW

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 5.3.

BOIIPOC 5.3.1. [lpoananusupyime nonodcenus, Xxapaxmepusyiouue oOelcmesue
NEeKMPOIUMO8 Ha 30.1b. Kakoe u3 HUX He OMHOCUMCS K NPpABUNLAM KOA2YIAYUY dTIeKMPOIUMamu?
OTBETBI:

1. Koarynupyromum jeiicTBueM 00J1aZjaloT HE BCE MOHBI JIEKTPOJIUTA, a TOJBKO T€, KOTOPbHIE
UMEIOT 3apsiji IPOTUBOIOIOKHBIN 110 3HAKY 3apsly KOJUIOUIHON YaCTHUIIBI.

2. Jlyist Havama KoaryJsiuyd He0OX0IMMO TPEBBICUTh HEKOTOPYIO MHHHMAJILHYIO KOHIICHTPAITUIO
JEKTPOJIUTA B 30JI€.

3. [Topor xoarymisiuu — 3TO BEJIMUMHA, XapaKTEPU3YyIOIIasi yCTOWYUBOCTD 30151 K AJIEKTPOJIUTAM.
4. Koarynupyroiasi cuiia MoHa TeM Oofblle, yeM OoJbllie ero BaJeHTHOCTh, U BO3PACTaeT ¢
YBEJIMYCHUEM paJinyca HOHA MPU OJMHAKOBOIN BAJICHTHOCTH.

5. Koarynsuus 30518 IpOUCXOANUT B pe3ylibTaTe U3MEHEHHUS KOHLEHTPALUU IUCTIEPCHON (a3bl U
MIPUBOIUT K 0OPAa30BAHHIO OCAIKOB — KOATYJISITOB

BOIIPOC 5.3.2. M3yuume npednocwliKu, HA OCHOBAHUU KOMOPLIX PA3EUBAIOMCS
npeocmasienuss 0 Koa2ynsayuu Koanouoos. Kaxas uz nux ne yyumwisanace CmMoayxo8ckum 0is

nocmpoeHus meopuu OblICmpotl Koaz2yaiayuu?
OTBETHLI:
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1. Mexay dyacTUlaMd JUCHEPCHOM (as3bl JEHCTBYIOT CHIIBI TMPUTSKEHHS M CHIIBI
AJIEKTPOCTATUYECKOTO OTTAJIKUBAHMUSL.

2. Tlpu cOnmxeHUs dYacTUIl JUCHEPCHOM (a3l B mpoiecce OpPOYHOBCKOIO JIBIKEHUS Ha
JIOCTATOYHO OJM3KHUE PACCTOSHUS YaCTHUIbl CIIMBAIOTCS, 00pa3ys arperar.

3. CKOpOCTb KOAryJsiuu ONpeeiaeTcss YaCTUYHOW KOHIIEHTpAaIlMeH MO U TeMIIepaTypoi.

4. Tlpy CTONKHOBEHHMSX NEPBUYHBIX 4YacTUI[ OOpPa3ylOTCsl CHayajla BTOPUYHBIC, a 3aTeM
TpEeTUYHBIC U O0JIee CIOKHBIC.

5. CkopocTh arperaTUpOBaHusl CyLIECTBEHHO 3aBUCUT OT MPUPOIbI CUJ, IEHCTBYIOIIUX MEXIY
YacTUILIAMU JUCTIEPCHOMN (ha3bl.

CTPYKTYPOOBPA3OBAHUE U CTPYKTYPHO-MEXAHUYECKHE
CBOUCTBA JUCIIEPCHbBIX CUCTEM

KOHTPOJIUPYIOLIAS ITPOI'PAMMA 6.1.
BOIIPOC 6.1.1. Kakoe u3 yKazaHHulX CBOUCME He CBA3AHO HENnOCPeOCMEEeHHO CO

CMpYKmMypou OUCNEepCHOl cucmemvl?
OTBETBI:
. DIIACTUYHOCTh
. TEKy4€eCTh
. BA3KOCTh
. CMauMBaeMOCTh
. TJTACTUYHOCTh
. IPOYHOCTb.

BOIIPOC 6.1.2. Kakoe u3 nonoosiceHutl, Xxapaxmepuzyowux CmpyKmypvl OUCNEPCHbIX
cucmem, A615emcsi He8epHbiM?
OTBETBI:
1. CtpykTypa — 3TO HPOCTPAHCTBEHHBIH KapKac — CeTKa, 00pa30BaHHBIA CBS3IMH aTOMOB,
HMOHOB, MOJIEKYJI, MUIIEJIJI, KPUCTAUNTMIECKUX OTPOCTKOB M YaCTUII KOJUIOMIHBIX Pa3MEpPOB.
2. B KOJJIOWIHBIX U MHUKPOTETEPOTEHHBIX CHUCTEMax pa3iMdyaroT TUKCOTPOITHO —OOpaTUMBIe,
WIH KOAryJISIIUOHHBIE CTPYKTYpbI, U HEOOPAaTHUMO —pa3pyLIarouiecs, Wikl KOHICHCAIIMOHHO-
KPHUCTALUTN3AI[HOHHBIE CTPYKTYPHI.
3. KoarynsunoHHasi cTpykTypa oOpa3yercs CIEIIEHHeM MEePBUYHBIX YaCTHIl AUCTIEPCHON (a3bl
BaH-/Iep-BaajlbCOBBIMU CUJIAMH.
4. KoHzeHcalloHHasl CTPYKTypa BO3HHKAET B pe3yjbTaTe 00pa3oBaHUs MPOYHBIX XUMHUYECKUX
CBsI3€l MEXKIy YaCTHIIAMHU TUCTIEPCHOMN (a3bl.
5. KpucranmnuzanuoHnHsle CTPYKTYpbl (POPMHUPYIOTCS B IPOIIECCE BHIKPUCTAILITU30BBIBAHMSI HOBOM
(a3bl BCIIECTBUE CpAIIMBaHUs KPUCTAIUKOB.
5. TlpouHoCTh  KOAryNlALMOHHBIX  CTPYKTYp  3HAYUTENBHO  MPEBBIIIAET  MPOYHOCTH
KOHJICHCAIIMOHHBIX ¥ KPUCTAJUTM3ANOHHBIX.
6. 'eneoOpa3oBaHre — 3TO BO3HUKHOBEHHE MPOCTPAHCTBEHHOM CETKU M3 YACTHI TUCIEPCHOMN
(a3bl, B ETJISIX KOTOPOU HAXOJUTCS Cpea.
7. Crneuncduyeckoe CBONCTBO KOATYJSIUOHHBIX CTPYKTYpP — CIIOCOOHOCTH CaMOIIPOHM3BOJIEHO
BOCCTaHABIIMBATh CBSI3M MEXKIY YaCTUIAMHM, pa3pylIeHHbIC TPH MEXaHMYECKOM BO3JICHCTBHH Ha
CUCTEMY.
8. CuHepe3nuc — SIBIEHHE CAMOIIPOM3BOJIBHOIO YMEHBUICHUS] Pa3MEpPOB el MPU COXPAaHEHUH
€ro CTPYKTYphl C OJHOBPEMEHHBIM BBIICICHUEM M3 HEro JUCIEPCHOHHOW Cpepbl,
COZEpIKAILICHCSA B METIAX.

AN DN B~ W~

KOHTPOJIMPYIOLIASA ITPOI'PAMMA 6.2.
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BOIIPOC 6.2.1. Cpeou nonostcenuti, xapaxmepusyiowux cmpyKmypbl U C80UCmea
KOJIOUOHBIX cucmem Hatoume ouubounoe?
OTBETBI:
1. OGpa3zoBaHue CTPYKTYp B KOJJIOUTHBIX CUCTEMAX — PE3yJAbTaT CUEIUICHHUS, CPACTAHUS YaCTHUI]
JTUCTICPCHOM (ha3bl MO/ BIMSHUEM JCHCTBYIONIUX MEXKITYy HUMHU (PH3UYCCKUX WM XUMHUYCCKUX
CHIL
2. Tlpomecc oOpa3oBaHHS CTPYKTYPHI M CBOWMCTBA CTPYKTYPUPOBAHHBIX CHCTEM 3aBHCST OT
CBOMCTB MOBEPXHOCTH YaCTHUIl TUCTIEPCHO (ha3bl, ee HEOJHOPOIHOCTH, XUMHUYECKOTO CTPOCHUS,
(GOpMBI U APYTHUX.
3. OCHOBHBIE THUIIBI CTPYKTYp: KOAryJsIIIHOHHBbIC, KOHJACHCALMOHHBIC W KPUCTAILTU3AIMOHHEBIE;
paznuYHe OMNpeAessieTcs MPUPOAOHM CHJI CHCIUICHHS, JACHCTBYIONMX MEXKIY YacTHIIAMH
JUCIIEPCHOM (ha3bl.
4. Crpykrypa, oOpa3zyromascs B pe3yldbTaTe CpacTaHUs KOJUIOWIHBIX YACTHI[ B CIUIONTHOU
MIPOCTPAHCTBEHHBIM KapKac-CETKy TMoA JeiicTBueM BaH-nep-BaaabCOBBIX CHUJ Ha3bIBaeTCS
KOHJICHCAllMUOHHOM.
5. KoarynsuuoHHble CTPYKTYpbl BO3HHUKAIOT B pe3ysbTare IMOHWKECHHS arperaTuBHOMN
YCTOHYMBOCTHU JUCIICPCHOM CUCTEMBI ITyTEM CIICTLICHUS TICPBUYHBIX YaCTHUI] AUCIICPCHOM (Da3wl B
MIPOCTPAHCTBEHHBIE KapKAaCHI.
6. Eciiu 00beMHBIN Kapkac—ceTKa popMupyeTcs 3a CYeT XUMUIESCKUX CBSI3€H aTOMOB, MOJICKYT
WIH KPUCTAIUIMYECKUX CPOCTKOB, a JIMCIIEPCUOHHAs Cpe/a 3aKilloueHa B s4yeiikax Kapkaca, TO
CTPYKTypa CUCTEMBI Ha3bIBACTCS KOHCHCAIIMOHHO—KPHUCTAUIN3AIIHOHHOM.
7. Crnenugudeckoe CBONCTBO KOAryJSIIUOHHBIX CTPYKTYp — THKCOTPOIHS — CIHOCOOHOCTH
CaMOIPOM3BOJILHO BOCCTAHABIMBATHCS MTOCIIE MPEKPALICHUS MEXaHNUECKOTO BO3ACHCTBUSI.
8. XapakTepHOe CBOWCTBO THUKCOTPOMHBIX CTPYKTYp — O3JacTU4YHOCTh. Ilnactuunbie Tena
HEOOpaTHMO M3MEHSIOT pa3Mepsl U GOpMY IO ACHCTBHEM BHEITHHUX CHUL; TIOCTIE MPEKPAICHUs
BO3/ICHCTBUS U3MEHEHHSI OCTAIOTCSI.

BOIIPOC 6.2.2. [lpoananuzupyime onpeoeieHus, Xapakmepuzylowue ceoucmea
cmpyKmyp u Hatioume owubouHoe?
OTBETBI:
1. ObpazoBaHue CTPYKTYphl, OXBaThIBAIOIIEH BECh OOBEM IUCHEPCHOIN CHUCTEMBI, BO3MOKHO
TOJIBKO TPU ONPEICICHHON KOHIICHTPAIMM YaCTHUI[ AUCTIEPCHON ¢a3bl, JOCTATOUHOW IS
MOCTPOCHUS LIEIBHOTO KapKaca.
2. CBs3p MEXIY BS3KOCTHIO KOJUIOMTHOW CHCTEMBI W COACPXKAHUEM JHCIEPCHON (hasbl
onuceiBaercst ypaBHenueM 17 =177,(1+ K ¢), rae n u mo — BA3KOCTb CUCTEMBI U cpensl; K —

KOHCTaHTa, ompenensemas GopMoi yacTHll, ¢ — oObeMHasi JoJsl IucrepcHoi (a3l B oObeMe
CHUCTEMBI.

dU
3. TeueHne BA3KHX TENl ONMHUCHIBAECTCS 3aKOHOM P = nd— , rne P — nanpsbxkenue capura; U —
X

JMHEWHAst CKOPOCTh TEUEHUS; X — KOOPAMHATA, HOPMAaJIbHAS K MTOTOKY; 1| — BA3KOCTb CPEIIbI.
4. BS3KOCTh JWCHEPCHBIX CHUCTEM — HENOCTOSHHAs BelMW4YMHA. Ee 3HaYeHue 3aBUCHT OT
YCIIOBUH OIpeeeH s, OT CKOPOCTU TEUEHHUS.
5. BsA3KoCTb Tena OTIMYAIOTCS OT IUIACTHUYHBIX TEM, YTO TEKYT IMpPH JIOOBIX HAINPSIKEHUSX.
Hanuuue cTpykTypbl U3MEHSET XapaKTep TeUCHUSI.

BOIIPOC 6.2.3. Ha xaxom u3 epaguxoé npedcmasiena xapakmepHas 3a8UCUMOCHb
8A3KOCMU OM HANPAICEHUsL CO8U2A OIS C8A3HO-OUCNEPCHOU CMPYKIMYPUPOBAHHOU cUcmeMbl?

OBETBI:
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®oHJ OLEHOUYHBIX CpCACTB AJisI MPOBCACHUSA aTTECTALlUU YPOBHS C(bOpMI/IpOBaHHOCTI/I
KOMHGTGHHI/Iﬁ 06yqa101u1/1xc;1 110 AUCHUITIIMHEC O(bOpMJ'IHeTCH OTACJIbHBIM JOKYMCHTOM.

6. YUEBHO - METOJUYECKOE U UH®OPMALIMOHHOE OBECNIEYEHUE
JUCHUILIAHBI

6.1. KuuroodecneueHHoOCTh

HaunmeHnoBaHue auTepatypsl: aBTOp,
Ha3BaHUE, BUJ U3/IaHUs,
W3/1aTeNIbCTBO

T'on n3panus

KHUTI'OOBECIIEYEHHOCTD

KonngecTBo 3K3eMILTSIpOB
n3nannii B onoamnorexke Bal'Y B
cootBercTBUU ¢ PI'OC BO

Hannuue B 351€eKTpOHHOMI
oudmoreke Bal'y

1

2

3

4

OcHoBHas nuTepaTypa*

1. Boroukuii C.C. Kypc xomnongHon
XUMMM: yueOHuK 2-€ U3]T. - M.:

Xumusg, 1976. - 512 c.

1976

102

2.@punpuxcoepr .A. Kypc
KOJUTOMHOM xumuH: yueonuk. — J1.:,

2010. -416 c.

2010

86

3. Mapkos B. ®. Mackaesa JI.

H. Bpycuunpina JI. A. Anekceena T.
A.

Konnonanas xuMus: mpuMeps! U
3amaun: YueOHoe mocobue - 2-¢
u3a., crep. - M.:®@aunTa, M31-B0
Ypau. yu-Ta, 2017. - 188 c.

2017

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

4.0OnpmeBckuit M.B., [lopodeesa
n.B. Komnonngnas XUMHUSL.
[ToBepxHOCTHBIC SIBJICHUS "
JICTICPCHBIE CHUCTEMEI. PeiTHHTOBas
CHUCTeMa OpraHW3allil ¥ OICHKHU
CaMOCTOSTENIFHONW paboTHl CTyIeHTa/
VYue6. mocodue. Bnl'Y, Bnamumup. —
2003. -70 c.

2003

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

5.IIpakTryeckue paboOTH IO
kotougHou xumuu. [unsesa JIII.,
CynaxoBa H.H., benoycosa B.H.,
Munakoga T.C., MamonToB I".B.
YuebHoe nmocodue. 2015. 244 ctp.

2015

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

JlonoyiHUTENbHAS IUTEpaTypa

1.Ponguu B.B. ®usnueckas u 2013 10

KOJLTOM/IHAsS XuMHus: YI€OHOe

nocobue. — CTaBpoOIOJb:

AI'PYC, 2013. — 156 c.

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

IIpakTukyM O KOJJTOMIHON XUMUU:
YyeGHO-MeToandecKoe nocodue -
M.:MIIT'Y, 2012. - 110 c.

product/757805
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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/df350492-d868-11e4-9a4d-00237dd2fde4
http://znanium.com/catalog/author/46b43211-6a03-11e6-93a4-90b11c31de4c

3. ®pannena H. H. besruna 0.

A. Pomanenko E. C. Bonocosa E. B.
KonnounHas xuMun: yaeOHoe
mocobue. - CtaBponons: [Taparpad,
2013.-52c.

2013

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

6.2. Ilepmoauyveckue M3IaHUSA

. Environ Technol.

AW N —

6.3. HHTepHeT — pecypchl

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

DN D W N =

. Boxa: xumusa u skoJorus.
. CopO1moHHbIC U XpoMaTorpaduIecKue mpoecchl.

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

. Boctouno — EBponeiickuii ;xypHai nmepeoBbIX TEXHOJIOTHIA

7. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHbI

I[J'IH peainu3annuu HaHHOﬁ JAUCHHUIINIMHBI UMCHOTCS CIICHUAJIBHBIC ITIOMCIICHUA AJIA IIPOBCACHUA

3aHATUN JeKYUOHHO20 MUNA, 3aHAMUU 1aO0PAMOPHO20 MUNd, SPYNNOSbIX U UHOUBUOYATbHBIX

KOHCYTbmMayull, meKyujeco KOHmMpOJisi U npomedcymouHou ammecmayuu. JlaGopaTopHbie U

JIEKIIMOHHBIE 3aHATUS MPOBOAATCS B ay/l. 331-1 «Dusnueckast ¥ KOJJIOUIHASI XUMHUS.

[lepeuenp HCMONB3YEMOro JIMLEH3MOHHOTO MporpaMMHOro obecrnedenuss Windows 7,

Microsoft Office 2010.
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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
http://sci-hub.org/
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