MunncTepeTBO 00pazoBanust H HayKn Poccuiickoi dexepaunu
denepanbHOE FOCYAPCTBEHHOE OIOLKETHOE 00pa3oBaTeIbHOE YUpem IeHNe
BBICIIIEr0 00pa3oBaHMs
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PABOYAA NMPOrPAMMA OUCUUNJTUHDI
«KONNOUAHAR XUMUA»

Hanpasnenne mogrorosku: 18.03.01 — Xumuveckasi TeXHOJIOTUA
ITpoduas/mporpammva noaroroku: TexHonorus u nepepaboTKa MOJIMMEPOB
VpoBeHs BbICIIEro oopasoBaHus: OaKaraBpHaT
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1. OEJX OCBOEHUSA JTUCITUIIJINHBI

Llenbio ocBoeHMs aucuuruinHel «KonmouaHas XUMHUsS» SBIACTCA H3YICHUE
CBOMCTB TETEPOreHHBIX CHUCTEM, COJEPKALIMX BEIECTBA B BbICOKOAHUCIEPCHOM
COCTOSIHUH, BJIMSIHNE OBEPXHOCTHBIX SIBICHUI Ha 3TH CBOHCTBa; HOPMHUPOBAHUE Y
CTYZIEHTOB 3HAHWH M YMEHWH, IO3BOJIAIOIIMX IPOrHO3UPOBATH OINTHYECKHE,
MOJIEKYJISIPHO-KHHETHYECKHE, aJIcOpOLIMOHHBIE, CTPYKTYPHO-MEXaHHUYECKHE
CBOMCTBA JMCMEPCHBIX MaTepualoB, a Takke HCIOIb30BaTh JTH CBOMCTBA B
COBPEMEHHBIX TeXHOJIOTUSIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPY OIIOI1 BO

JNucuunnuna «Konnounnas Xumus» oTtHocuTess K 0azoBoi wactu OITOIL
JlaHHBINH Kypc ONMUpAeTcss Ha 3HAHUS, TOJNYYEHHbIE CTYJSHTaMH IPU HU3Y4YEHUH
GU3MKH, MaTeMaTHKH M (HU3MYecKod XUMHU. 3HAHUA 110 AaHHOMY IpeAMETy
HEOOXOAMMBI Ul H3YYEHHUs MOCIEeNYIOIINX IUCIUIIMH Kak 0a30BOH, TaKk H
BapUATHBHOM YacT y4yeOHOro IiaHa.

3. KOMIIETEHIIUHA OBYYAIOIIETOCs, ®OPMUPYEMBIE B
PE3VJIbTATE OCBOEHHUSA AUCHUITJIMHBI

B mpoilecce OCBOEHHS JaHHOH AUCLUMIUIMHBI CTYAEHT (OpMHpyeT
clelytolHe KOMIETEHIHH:
FOTOBHOCTb MCIIOJb30BaTh 3HAHHUS O CTPOECHHM BELIECTBA, NMPHUPOJE XHUMHUYECKOM
CBSI3M B Pa3iIM4YHBIX KJIaccaX XMMHUYECKUX COCIUHEHHUH Ui NOHUMAHUSI CBOMCTB
MaTepHaloB M MeXaHH3Ma XHMHYeCKHX IIPOLECCOB, IIPOTEKAIOUHX B
oxpyxatouieM mupe (OITK-3).

B pesyibrare ocBoeHus aucHMIUIMHBI «KonnowaHas XuUMHUS» CTYAEHT
JIOJIKEH:

3HaTh:
OCHOBHbIE €CTECTBEHHOHAYUHbIE 3aKOHBI JUISl IOHUMaHHUs OKPYXKAIOLIEro MUpa u
SIBIICHUH MTPHPOIBI

YMeTs:
HCIIOJIb30BaTh  OCHOBHBIE  3aKOHBI  €CTECTBEHHOHAYYHBIX  AUCLUMUILUIMH B
npo)ecCHOHANBHON  J1€ATeNbHOCTH, IPUMEHSTh METOAbl MaTeMaTHYeCKOro
aHalM3a M MOJIeJIMPOBaHUs, TEOPETHYECKOr0 M  OJKCIEepUMEHTAILHOI'O
HCCJIEC/IOBAHUS;

Brnaners:
CIIOCOOHOCTBIO IIJIAHUPOBATh OSKCIEPUMEHTAJIBHBIE MCCIIEJI0BAHUS, IOJIY4YaTh,
00pabaTsIBaTh U aHATU3UPOBATH ITOJYyYEHHBIE PE3YJIbTATHI.
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4. CTpyKTYypa H coJep:KaHue JUCIHHILIHHBI (MOXYJIs1)

KO/JJVIOHIHAas XUHMHHA

O6mas TpyA0eMKOCTh AHCIHILIHHBI COCTAB/IACT 4 3a4€THBIX €AUHHL, 144 yaca

Ne | Paszpen (tema) Buab yueGHoit paboTel, BiTIOYas O6nEM Dopmsl
n/n | JHCLMIUTHHBI CaMOCTOATENIbHYIO paboTy CTYAEHTOB yueOHO#H TEKYyLIero
‘é. M TPYA0EMKOCTD (B Yacax) padoTsl, ¢ KOHTpOJIs
e § NMPHMEHEHHEM | ycneBaem
3 3 o) g o MHTEPaKTUB- | ocTH(HOPM
= = B z o HBIX METOJIOB a
2l s 2.l 8 2 (B yacax/%) | npoMmexyT
2 g E= g g é. g & OYHOH
S| 22|8¢| &8¢ Q| = aTTecTauu
= Ea|lBa|lXa| R H
1. | Beemenue. 5 1 2 - 10 1/50%
Copepixanue
H 3aj1a4u
Kypca.
2. | Monekynspuo | 5 | 2- | 2 4 15 3/50%
KHHETHYECKH 4
H ONTHYECKHE
cBoiicTBa
JMCTIEPCHBIX
CHCTEM.

3. | Tepmoaunam 5 15| 2 4 10 3/50% Pelituur
HKa 6 KOHTPOJIb
MOBEPXHOCTH Nol
bIX ABJICHHH.

4. | Ancopbuus 5 17| 4 8 15 6/50%

Ha 10
MOBEPXHOCTH

pasumena as.
Kanunasaphete

ABICHHS.

5. | Onekrpokune | 5 | 11-| 2 8 15 5/50% Peiitunr
THYECKHE 13 KOHTPOJIb
ABJIEHHS B No2
JIMCTIEPCHBIX
cHCTEMaXx.

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

b 15
JAHUCTIEPCHBIX
CHCTEM.

7. | OcHossI 5 [16-] 2 6 10 4/50% Pelitunr
¢usuko- 18 KOHTPOJTh
XHMHUECKOH No3
MEeXaHHKH
JIMCTIEPCHBIX
CHCTEM.

Bcero: 18 36 90 27/50% 3auer ¢

OLIEHKOMI




Jlekunonunmiii Kype
BBEJIEHUE

Konnouanas ramus - Hayka o (PU3MKO-XMMHYECKHX CBOMCTBAX AMCIEPCHBIX
CHUCTEM M MOBEPXHOCTHBIX sBIEHUsAX. JlucrepcHble cHCTeMbl Kak ocoOblil Kiacc
reTeporeHHbIX cucteM. Bospactanue poiu  ecTecTBeHHBIX I'PaHMIl pasjiena o
Mepe YBelIWuYeHHs CTelNeHH pa3apoOIEHHOCTH OJHOM HIM HEeCKOJbKHX (a3
reTeporeHHo cucTemMsel. Mephbl pa3/ipodJIeHHOCTH JIUCIepCHOI (a3bl.

Knaccuduxanus gucnepcHbIX CHCTEM M0 arperaTHoMYy COCTOSIHHIO (a3, 110
(Gopme u pasMepaM 4YacTHIl JIMCIIEPCHON (da3bl, HX KOHIICHTPALHK U 110 JPYTHM
MPU3HAKaM.

Cx0/1cTBO M pa3iuyve KOPIYCKYJISIPHBIX BBICOKOAMCIIEPCHBIX CHCTEM C
pacTBOPaMH BBICOKOMOJIEKY/ISIPHBIX BCILICCTB.

CnocoOsl IMOJYHCHHSA AHCIICPCHBIX CHCTCM.

KWMHETUYECKUE CBOMCTBA JIMCITEPCHBIX CUCTEM

[TonsiTHe o0 OpOYHOBCKOM JIBHKEHMH 4acTULl JMCNepcHOM ¢asbl u
KUHETHYECKHX CBOMCTBAX JIMCIEPCHBIX cHCTeM. TOJKOBaHME KOPIYCKYJISIPHBIX
BBICOKOJIMCIIEPCHBIX CHCTEM Kak pacTBOpPOB, rIae '"pacrBopHTeneM" CIyKHT
IUCIIEPCHOHHAs cpeja, a B KauyecTse '"pacTBOPEHHOro BellecTsa" BbICTYIIAET
aucnepcHas ¢asza. CriocoObl BbIpakKeHHsi KOHIICHTPALMM HacTHIl HUCIePCHO
¢bassl.

Jubdy3sust  uvactun  aucnepcuodt  ¢aspl.  Ilomsitme o rpammenTe
KOHIeHTpauuy,  AU(GQY3HOHHOM  [OTOKE,  MOBEPXHOCTHON  IUIOTHOCTH
AU Py3MOHHOr0 NMoTOKa yacTuil. 3akoHbl Aupdy3un Puka. Tepmoaunamuueckoe
onucanue aupdysun. Ypasuenwe s kodpduumenrta  aupPy3HoOHHOMH
MpOBOAMMOCTH  cpeiabl. ObocHoBanne 3akoHoB Duxa. VYpaBHenwe juis
kodhdunmenta quddy3un yacTuu B BiI3KOIT cpeje.

Teopusi OpPOYHOBCKOIO JIBUAKCHMS YacTHIL jJucIiepcHOl ¢a3pl. YpaBHeHHE

JUTs cpeﬂHeﬁ KBB,leaTH'-IHOH IIPOCKIHH CMCUICHHS YaCTHIL.



CenMMeHTAlMsl 4acTUL JIACIIEPCHOI (as3bl B 110J€ 3€MHOI0 TArOTEHHS W
LEHTPOOEIKHOM r10JIe. 3aKOHbI JIBH/KCHHUS OT/IE/IbHOM YaCTHIIbI B BI3KOH Cpejie 110/l
JAedCcTBUEM BHEIIHEro cujaoBoro noss. Ilonstue o cejiIMMEHTALlMOHHOM ITOTOKE U
MOBEPXHOCTHOH MJIOTHOCTH CE/IMMEHTAIIMOHHOIO MOTOKA YaCTHIL.

CeauMeHTaOMOHHO-TH((Y3MOHHOE paBHOBECHE B  KOPIIYCKYJSIPHO -
JAMCIepcHbIX cucreMax. [ToHsTHe O KMHETHYECKOH YCTOHYHBOCTH ITHUX CHCTEM.
3aKOHbI pacrpeaesieH sl KOHUEHTPAIlMK YacTUIL JIMCTIEPCHOM (a3bl B IPOCTPAHCTBE
0pH CeJMMEHTAIIMOHHO-IM(G(Y3HOHHOM PaBHOBECHU B TI'PaBUTAIIHOHHOM [10J1€
Beman W LeHTpoOexxHoM mnose. OnpejeieHHe Macchl M pa3sMepoB YacTHIL €
MTOMOIIIBIO ITUX 3aKOHOB.

CeaMMEHTALIMOHHBII aHaIM3 KOPIYCKY/IsspHO-McnepcHbix cucteM. Pacuer
pajiiyca 4acTHIBI [0 3aKOHY e€ JABWKCHMSI B BA3KOH cpeae B 1oJie 3€MHOIO
TArOTEHHST U LEHTPOOe)KHOM rosie. MeTojibl ONpe/iesieH|si CKOPOCTH ABHIKEHUSI
4acTHIl B ClIydyae MOHOJIMCIIEPCHOH CHCTEMBbI, B TOM YHC/IE METOJ HAKOIJICHUS
ocaaka. OnpejiesieHHe panycoB YaCTHLL [OJHIMCIIEPCHON CUCTEMBI M TTOCTPOCHHE
KPHBOH pacrpese/leHns YacTHIl 10 pajudycaM ¢ [OMOILBIO METOAa HaKOIJIeHHs!

ocaaka.

OIITUYECKUE CBOMCTBA JIMCITEPCHBLIX CUCTEM

Paccesinie cBeTa (M3TY4YCHHS) KOPIYCKYJISIPHO-IHCIICPCHBIMH CHCTEMaMH,
ero MpUYMHbL. YIILTPaAMHUKPOCKOIMUYECKHIT METOA W3yudeHHsl BbICOKOIMCIIEPCHBIX
CUCTEM.

KonyuecTBeHHbIE  XapaKTEPUCTHKH  SIBJICHHSI  pACCesiHUSl  M3Ty4YeHHs
JUCMEPCHBIMH  CHCTEMaMM:  [I0TOK, [OBEPXHOCTHAst  TUIOTHOCTH  [OTOKA
(MHTEHCHBHOCTH) PACCESHHOTO M3My4yeHus, KOYPhUIMEeHT paccesiius cpe/ibl 1 JIp.
3aKOHOMEPHOCTH CBETOPACCESIHMS CHCTEMaMM € HEIOIIOMAIIMMKY 4acTHLIAaMH
aucrepcroit  (¢asel.  Coydailt oueHb MeJKMX dYacTHL cdepuueckoi (GOpMmbL.
VpaBuenust Pajness [uis MHTEHCHBHOCTH M IOTOKa PACCESHHOI'O M3IyYCHHS H

kodpduumenra paccesuusi. Cucrempl ¢ Oosee  KPYMHBIMH — YacTHIIAMH.
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OcOOEHHOCTH CBEeTOpacCestHusi CHCTEMaMU ¢ [OIJIOMIAIOUIMMH  YacTHLIAMH
JUCIIEPCHOM (a3bl.

Hedenomerpuueckuit #  (HOTOMETPHYECKHUH  METOibl  MCCIEI0BaHMs
KOPIYCKYJISIpPHO-/IUCIIepCHBIX cucteM. OrnpejiesieHle KOHIGHTpallMM, pasMepa u

(I)OPMBI HACTHIL C IMOMOIIb 3THX METO/10B.

DJIEMEHTBI TEPMOJMHAMMKN JIMCITEPCHBIX CUCTEM

TepmoauHaMuyeckoe OMMCAHHE TIEeTEPOreHHBIX CHCTEM € yuyeToM
€CTeCTBEHHBIX IpaHMIl paszjena no meroay ['uddca. Iloustue o paspensirouieii
MNOBEPXHOCTH, €€ MAKPOCKOIMYECKUX CcBOMCTBaxX. lloBepxHOCTHOE HaTsKEHUE U
[IoIaab  pasfessiouleil  MOBEPXHOCTH KAk COMpsDKEHHbIE — CBOMCTBa,
OTBETCTBEHHBIE 3a MEXaHM4YeCKOoe B3auMOJIeHCTBUHE ¢ OKpyxKaioulei Ccpeaoi.
DyuaMeHTaTbHbIE ypaBHeHust ['ubG0Oca juis pasjessitoniei 1MoBepxXHOCTH U
npuieraroinx K Hei ¢asz. CBobojHas JHEprus pasieasioueit MoBEpXHOCTH
(u30bITOUHAsE CBOOOJHASE JHEPrusi WM IIOBEPXHOCTHAsl CBOOO/HAs IHEPrus),
ypaBHEHHE JUIs 11oJIHOTO e€ auddepeHunana.

Yenosust (BazoBOIo paBHOBECHs! MPH HAJIMYMM HCKPHBJICHHOHW M ILIOCKOMH
rpaHuibl - pasjgena. Mertoga  onpejleieHUst  [MOBEPXHOCTHOIO — HaTSIKCHHMS,
OCHOBAHHBIE Ha- YC/IOBMU ME@XaHHYECKOro paBHoBecHs (as.

[lonsitue 00  agcopOuuu.  KosmuyecTBeHHass  Mepa  aaCOpOLIMH.
KonuvecTBeHHas Mepa  acopOUMM  KOMIIOHEHTOB B Merodae [ 'udOca.
AncopOunuoHHOE
ypaBHeHue ['ubO0Oca 1 oO0LIEro M YACTHOIO [TOJIOKEHHSI  pasielisitoliei
MOBEPXHOCTH. AHAJIU3 YpPaBHEHHs] C YYETOM I[IPUPObI COCYUIECTBYIOWMX (ha3
[ToBepXHOCTHO-aKTHBHbIE,  [MOBEPXHOCTHO-WHAKTUBHBIE M TIOBEPXHOCTHO-
uHA(DEepeHTHbIC BELIECTBAY.

[TpeacraBienue 0 Apyrux MeToax ONUCaHUS SBJIeHUS a/IcCOpOLIUH.

Biusinme KpUBHU3HBI IpaHWlBl  pasjela  Ha pPaBHOBECHbIC CBOHCTBA
cocyulecTByommx (a3, 3aBMCUMOCTHL JaBIEHUS HACBHIIIEHHOIO mapa Haj
KHAKOCTBIO MM TBEP/AbIM TEJIOM OT KpUBU3HBI IpaHullbl pasjeia. KanuiaspHas

KonaeHcauus. Csi3b MEXKAY paCTBOPHMOCTBIO TBEPAOIo HIIHM KH/IKOIro BEILUECTBa B



JKMIKOCTH W KPHUBH3HOH COOTBETCTBYIOLIEH rpaHuue pasjena. JSIBieHue
peKpUCTaIIU3AlIHH.

OoOpaszoBaHue HOBOI (a3bl B OJIHOPOAHBIX [E€PECHILICHHBIX CHCTEMaXx.
Kputuueckue 3apozasiid. [loHstHe 0 roMoreHHoi M reTeporeHHON HyK/eauui.
KuHeTHKa BOZHUKHOBEHHUS siiep U uX pocta. OOpa3oBaHue IUCIIEPCHBIX CUCTEM B
pe3yabTate ApoliieHUs 01HOM 13 (a3 3a CUeT BHEIUHUX BO3/EHCTBHIA.

[IpoGaema yuera pa3apodieHHOCTH (a3 Mnpu  TEPMOJAUHAMUYECKOM

OIMHCaHWH I'ETEPOreHHBIX CHCTEM.

AJICOPBLIMA U CTPYKTYPA ITOBEPXHOCTHbBIX CJIOEB

AncopOumsi Ha rpaHuile pasjeia KHUIAKOCTh - ra3; eé aHaliu3 ¢ MOMOLIbLIO
ajicopOuroHHOro0 ypaBHeHHs! [ nO0ca. Xapaktep 3aBUCUMOCTH [10BEPXHOCTHOIO
HATSDKEHUsT OT KOHLIEHTPallMM pacTBOPEHHOI'O BeUIeCTBAa B JKMJIKOH (asze s
MMOBEPXHOCTHO-aKTUBHBIX,  MOBEPXHOCTHO-MHAKTUBHBIX W [OBEPXHOCTHO-
uanddepeHTHbIX  BewecTs. Bua  COOTBETCTBYIOUIMX  H30TEPM  a/ICOPOLIHH.
Onpenenenue  IpeesbHON  BEJIMYMHBI  TMOBEPXHOCTHON  KOHLEHTpallUy
pactBopeHHOro BelecrBa. CTpoeHHe MOBEPXHOCTHOIO c¢ios. Pacuer pasmepos
MOJIEKYJT PACTBOPEHHOTO BEILECTBA 10 BeIUUYHMHE €ro IMpe/leiibHOH MOBepXHOCTHOH
KOHIEHTPALHHU.

AncopOuMst Ha rpaHule pasjella TBEpAOe TelO - ras; ee OCOOCHHOCTH.
PaziuyHble KOJTHYECTBEHHbIC MEPBI aAcOpOLMH KOMITOHEHTa ra30Boi (asbl, CBA3b
MEXKIy HHMH, HX JKCIEepUMEHTalIbHOe olpejeiaeHne. M3orepmel ajcopOuuu, ux
XapakTep B 3aBUCUMOCTH OT MPHUPOJIbI M 4MCIa KOMIIOHEHTOB ra3oBoi (asbl
npupoasl ajcopbenta. Iunamuka npouecca ajacopdumu. [lonsitue o Ttenote
ajicopOLuy, TNpUpoae aJACOPOLMOHHBIX  CHII, (U3MYECKOH M XMUMHYECKOH
ajcopbunu. Teopuss MoHOMOIeKyIsipHON aixcopOuuu JIdHrMmiopa, OCHOBHOE
ypaBHeHHe Teopuu, HepocTaTrouHoCTh JDHIMIOPOBCKOH Mojienu ajcopounu, eé
nanpHeiee passurue. [lonarue o rnoaumosiekylisipHoit aacopduun. Teopus
ajcopbuun bpyHayapa, Dmmera u Teitepa, OCHOBHOE ypaBHEHHE TEOPHH.

AzncopOuusi Ha TpaHuUlEe pasjella  TBepjoe Telo - KHIKOCTh, €€
ocobennocTH. MoutekysipHas ajcopOuus. BiausitHue npupo/ibl pacTBopuTelis U
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ancopOeHTa Ha a7COpPOLMIO PacTBOPEHHOIO BeliecTsa. llpaBusio BbIpaBHUBAHUS
nosisipHocreit  PeOGunuepa. KosmuecTBeHHbIE 3aKOHOMEPHOCTH  MOJICKYJISPHOM
ancopouun. Mounas agcopOuus. Msbuparensnas aacopOius HoHoB. OOmeHHas
agcopOumsi. 3aKOHOMEpPHOCTH HMOHHOH ajgcopdumu. OOpasoBaHHe IBOIHOrO
3NEKTPUYECKOr0 CJIOS Ha IpaHMlle pas3jiena TBEpAOro Teia ¢ KUAKOCTHIO B
pesyjbrate W30UpaTeabHOM ajlcopOlMu HOHOB M ero crpoenue. Illousitue o

MUIIEJITax.

SABJIEHSE CMAYMBAHWSA TTOBEPHOCTHDBIE TTVIEHKHA

Pacrekanue JKMAKOCTH WM coOMpaHue e€ B Kalullo Ha IMOBEPXHOCTH
TBepAbIX W JKUAKMX Ten. (CmayuBaHMe M HeCcMayMBaHHWE TBEPAOro TeJla
KHAKOCTBIO. TepMOAMHAMUYECKH  BbIBOJ  YCJIOBHS  CaMONPOM3BOJIBHOIO
pacTeKaHHs JKHIIKOCTH HIIM cOOMpanHus e€ B Karuno.

Biusinve 100aBOK MOBEPXHOCTHO-AKTUBHLIX BeLIECTB K KUAKOH (aze u
npeaBapHTeIbHOH O00padOTKH ITOBEPXHOCTH TBEP/AOT0O Tejla Ha CMaynMBaeMoOCTh.
[TpumeHenue siBIeHHsT CMa4YMBaHMs WJIH HECMaYMBaHHs B TEXHHKE.

MoHOMOJIEKYJISIpHBIE  TUIEHKH HEpPacTBOPUMBIX BEIECTB HA TpaHulle
pasziena >kuaKocTh-ras. McceiaegoBanue ASTHX IMJIEHOK METOJOM TMOIBHIKHOTO
Oaprepa. M3otepmbl cikatusl MiieHoK. ToJIKOBaHHE [MOBEPXHOCTHBIX IIJIEHOK Kak
JBYMEpPHBIX  (IIOBEPXHOCTHBIX) pacTBopoB. IloBepxHocTHOE 1aBiieHHE Kak
JIBYMEPHBIH aHaJIOr OCMOTHYECKOro JasieHus. TepMoJMHAMHYECKHH BBIBOJI
3aBUCHMOCTH

MOBEPXHOCTHOIO /1aBJIEHUSI OT IMOBEPXHOCTHOH KOHIIEHTpAalUM BellecTsa,
oOpasytoiero 1ieHKy. [lpumeHenue MeToja IOBEPXHOCTHBIX IUICHOK LISl
U3Yy4YeHUs

CTPOEHMSI MOJIEKYJI BELIECTBA IJICHKH.

ToHkHe MMJIEHKH CMa3blBalOUIUX MaTepHAIOB Ha IPaHHIlE JABYX TBEPIABIX

Tes1. MexaHu3M CMa3bIBalonIero JAeUCTBUS IICHOK.



JIEKTPOKMHE TUUECKHE CBOMCTBA JIUCIIEPCHBIX CUCTEM

—

OOuwe  mpejacTaBieHUs: 00  IJIEKTPOKUHETHYECKUX SIBJICHUSX.
DnexTpodopes, IIEKTPOOCMOC, MNOTEHIHAA TEYEHUs, MOTEHLHA/l CeIMMEHTAll|H,
cniocodbl ux Habmoaenus. [IpakTuueckoe Uenosib30BaHHe ITHX SIBJIEHHUH.

Teopust 2JIeKTPOKUHETHYECKUX SIBJICHUH. JIBOMHON dsekTpuueckuii ciioif Ha
rpaHune pasjena (a3, NPUYMHBL €ro BO3HHKHOBeHMs. CTpoeHHe ABOHHOrO
snektpuueckoro  crosi.  [lonstHe 0 rutockocTH CKOJIbIKEHMUS H
3JICKTPOKUHETHYECKOM TMOTEHIIHaAle. YpaBHEHHUE LISl CKOPOCTH OTHOCHTE/IBLHOIO
ABWKeHUS (a3 1o/ AeHCTBUEM MOCTOSIHHOTO IeKTpudeckoro mnoss. Pacyer 1o
3TOMY YpPaBHEHHUIO OJJIEKTPOKMHETHYECKOro ITOTEHIlHala Ha OCHOBE OIBITHBIX
JAHHBIX M0 2JeKTpodopesy WIH IIEKTPOOCMOcCy. Bausinue npupojsr u
KOHLIEHTPALMU 2JEKTPOJUTOB HA CKOPOCTb OTHOCHTEIBHOIO JIBHKeHHS (a3 u

JIEKTPO KUHETHUYECKUN TTOTEHLIMA.

YCTOMYUBOCTD JIMCITEPCHBIX CUCTEM

OO0wme  mpexacrasieHuss 00  YCTOHYMBOCTH  JIMCIEPCHBIX  CHCTEM.
ArperatMBHas M CeJAMMeHTAaUMOHHas  ycroH4yuBocTh.  Koaryiasuus ¢
PEeKPUCTAJIIM3ALMsl YacTULl AUCMEepoHOH (a3bl Kak IpOsIBICHHE arperaTiBHOM
HEYCTOMYMBOCTH JIMCTIEPCHBIX cucrem.  TepmojmHamuyeckoe oO0OCHOBaHHE
arperaruBHON HEYCTOHYMBOCTH.

CrabunusupoBaHHble (3aTOPMOKEHHbIE) COCTOSHHUSI JUCIICPCHBIX CHUCTEM.
Crabunusanusi MO0 OTHOIIEHUIO K KOAry/asiuuu. AHallM3 SIBJICHUS KOArylsllHU C
Mo3uLMiA 3P PeKTUBHBIX JIBOHHLIX CTOJIKHOBEHHH YacTHIL AucriepcHoi (asH,

Kpusble 1oreHuanbHON dHepruu B3auMoaercTsust AByx vactuil. [Toustue
0 MoTeHLHaTbHOM Oapbepe, ObICTpOH s MeIeHHOM Koarylisiuud. DakTopsl,
onpeiesouKe BeJIMYMHY TOTEHIIHAIbHOIO Dapbepa.

Koaryasiuust yacTuil JucrepcHoll (asbl B THIPO30JISIX 1101 JIEHCTBUHEM
snektponutoB. [lpaBumia  koaryisinuu  ojgektposuramu.  OcoOble  siBJICHUS,
HaOoaeMble TMPU KOAryJIslHH JICKTPOJIMTAMHU: [PHUBBIKAHHE, HENPaBHIILHBIE
pSiZAbL,  CHMHEPru3M, aHTaroHM3M, KOJUIOMIHAs  3auiuTa  CeHCHMOMIM3anus.

COBpeMeHHBIe npeactaBlienysa O MEXAHU3MEC  KOal'VJIHPYIOUIETo JICHUCTBUS



ynekrposiuToB. Koarymsiuusi noj jeicrBUeM llepeMelllnBaHus, Y/IbTpa3ByKa,
HarpeBaHMsl, 3aMOPAKUBAHUS U JAPYTHX (PAKTOPOB.

Kuneruka koary.siiiud. CKOpocTh KOaryJisiLiui, e€ BhIpakeHHe Yepes3 YHuciio
3} (PeKTUBHBIX BOMHBIX CTOJIKHOBEHHWH 4YacTHIl aucrepcHod ¢asel. Kuneruka
OBICTPOI  KOAryJiiliMd  MOHOJAMCIEPCHbIX cucteM 1m0 CMOIyXOBCKOMY H
MOJUAUCIIEPCHBIX cucTeM 110 Miojutepy. OCHOBHbIE KHHETHUECKHE YpaBHEHHS, UX

aHanu3. Kunetuka MeuIcHHOH KoaryJisiiuu.

CTPYKTYPHUPOBAHHGLIE JIMCITEPCHBIE CUCTEMBI

Obmme mnpejAcTaBlIeHHs O CTPYKTYPHPOBAHHBIX cHcTeMmax. JlucriepcHbie
CUCTEMBI CO CTPYKTYPHOI ceTKoi, 00pa30BaHHON 3/1eMeHTaMH AMCNEepCHOM (a3bl
(renu). KoarysiiMoHHBIE U KOHAEHCALIMOHO-KPUCTANIM3ALIHOHHBIE CTPYKTYPBI 110
Pebunnepy. KoHlUeHTpUpOBaHHbIE O3MYIbCHH M [I€Hbl KaK oOpallleHHble
CTPYKTYpPUpPOBAaHHBIE CHUCTEMbI, IJle CTPYKTypHasi cerka oOpa3oBaHa IUCMEPCHON
CpE/IoH.

VYrpyromjacTudeckie M pPeoJIOrMYyecKue CBOMCTBA CTPYKTYPHUPOBAHHBIX
CHUCTEM, HX CBSI3b C OCOOEHHOCTSIMH CTPYKTYp. SIBiieHHe THKcOTponuu. Biusinue
100aBOK NOBEPXHOCTHO-aKTHBHBIX BELIECTB Ha IMPOYHOCTh CTPYKTYPHPOBAHHBIX
CHUCTEM.

[TEPEYEHDb JIABOPATOPHBIX PABOT

1. CeuMEHTAIIMOHHBIH aHATH3 TTOPOLIKOB METO10M HAKOILIEHHS OCA/IKa.

2. ITloaydyenue wu  HedelloMeTpHHYECKOE  HCCJICJOBaHME 30iedH ¢
HETOTJIOMAIOLIMMH YaCTHLIAMH JUCTIePCHOIT (asbl.

3. Tlonydyenwe u  (QoromMeTpHyeckoe  HCClelOBaHHE — 30/eH ¢
HETOTJIOIMAOLMMHY HacTHLIAMH JUCIIePCHOH (a3bl.

4, MHccienoBaHue aacopOUMsi Ha TrpaHUlle paszjena KHIKOCTb-I'as.
5. HccnenoBanue ajacopOLMM pacTBOPEHHOTO BelllecTBa JKMIAKOW (asza Ha
IpaHulle C TBEP/BIM TEIOM.

6. [lomyuenue 30iieii ¥ UX Hccllel0BaHHE METO10M JJIeKTpodopesa.

7. U3ydeHue KoaryJisiliii B THJIPO30IISIX 1101 AeiCTBHEM JIeKTPOIHUTOB.
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5. OBPA3OBATEJIbHBIE TEXHOJIOI'MH

M3noxeHune JTEKIHOHHOTO Kypca OCYILUECTBIAETCS B BHJE YCTHBIX JIEKLUH C
MPUMEHEHHEM JJIEKTPOHHBIX CPEJICTB 00ydeHHsI.

B kauecTBe AEMOHCTPAIMOHHOIO MaTepuana HCMOIb3YIOTCS PHUCYHKH H
TaOJIUIIBI 110 U3JIaraéMoOMy MaTepHaity.

Jlns nydimero ycBOEHHS TEOpPeTHMYECKHX OCHOB B IIPOIECCE H3y4YeHHs
JTUCLMILUIMHBI HCIONB3YIOTCsA JabopaTopHble palboThl, MO3BOJISIONIME HATISIJAHO
IIPEJICTAaBUTh MHOTHE (DH3HUKO-XMMHYECKHE ITPOLIECCHI.

HuTepakTUBHBIE METO/IbI O0YUIEeHMS.

[Tpu npoxoxaeHuH 1a0OpaTOPHOrO NPAaKTHKyMa CTyAEHTaM Ipe/saraercs
paboraTh B MajblX rpymnnax: ydeOHas rpynmna pa3duBaeTcsi Ha HECKOJIBKO
HeOopIMX rpynn — mo 2-3 4venoBeka. Kaaasi rpynmna BBINOJIHSET 3afaHue
(mabGopaTopHble ONBITHI) U3 JlabopaTopHOro npakTukyma. Ilporuecc BbinmonHeHUS
OCYIIECTBISETCS Ha OCHOBe OOMEHa MHEHMH M BbIOOpa ONTHMAIBHOIO ITyTH
pellIeHus, T.e. UCIIOJIb3YeTCs METO pa3dopa KOHKPETHBIX CUTYaLUH.

Ha ocCHOBE TNOIYYeHHBIX AAHHBIX 10 BCEM OMNBITAM KaXKIbIH CTYAEHT
3aIoJIHsAET CBOM JabOpaTOpHBIN JKypHal, I[e 3alKChIBAe€T pe3yJ/bTaThl OIBITOB,
HaOJIIOJIEHUsl, COCTAaBISeT YPAaBHEHUSI peakluhd XUMHUYECKHUX IIPOLECCOB,
MIPOM3BOJAMT COOTBETCTBYIOIME MaTEeMaTHYECKHE pacueTbl M  pe3yJbTaThbl
npeAcCTaBIsgeT B BUAE TaOIHIl UITH rpadUuecKoil 3aBUCHMOCTH.

Ha cobecegoBanud ¢  MnperojaBaTelleM — CTYAEHT  IpeJCTaBisieT
oopMIIEHHBIH OTYET MO JaHHOH J1abopaTopHOi paboTe U OTBEYAET Ha BOIPOCHI
TpernoaaBaTe’isi, CBS3aHHbIe ¢ METOAMKON paboThl, pe3y/ibTaTaMH U BeiBoJaMu. [1o
psily paboT nmpexycMaTpuBaeTes IPUMEHEHHE TECTOBOIO METOA «3AIUTED.

['pynmoBass pabora B  XHUMHUYECKOH J1abopaTOpuM  CTHUMYJIHpYeT
COrJIacOBaHHOE B3aUMOJEHCTBHE MEXIY CTYJEHTaMH, OTHOLUEHHs B3aHMMHOMU
OTBETCTBEHHOCTH M CcOTpyaHudyecTBa. IIpu ¢opMupoBaHUU Tpynn yUUTHIBAETCS
JIBa MpH3HAKA: CTeNeHb XUMUYECKOH IMOATOTOBICHHOCTH CTY/JEHTOB M XapakTep
pa3OuThCs Ha TPYIIBI, COCTAB KOTOPBIX BIIOCIEACTBUHM MOXET KOPPEKTHPOBATHCS
JUIS TIOBBILLIEHHSI KayecTBa paboThl.

B naGopatopHOM nNpakTHKyMeé IIPH BBIIOJHEHUH OT/EJIbHBIX OIBITOB
HCIIOJB3YeTCs MeTOJ| MpoOiieMHOro ofydeHHs: CTYJIeHT MoJydaeT 3ajJlaHue Ha
XUMHYECKHIi  mpoliecc, METOAMKY KOTOpOro OH JIOJbKeH mnoxobparhb
CaMOCTOSITEJIbHO, HCXOAS M3 HMEIOLMXCS peakTHBOB, OOCYyIUTh €€ ¢
npenoaaBaTeaeM U 3aTeM IPUCTYIIUT K €r0 BBIIIOJHEHHIO.

JIaGopaTOpHBIH MpPaKTUKyM BBIIOJHAETCS MO y4eOHO-METOIUYECKHM
nocoGusM, pa3pabOoTaHHBEIM MPUMEHHTENBHO S CTYAEHTOB COOTBETCTBYIOIIETO
HarpaBieHus. [lolydeHHble 3KClEpPUMEHTalbHble JIaHHBIE  3aIlMChIBAIOTCS
cTyieHTaMu B pabouyro Terpanb. ITo uroram kaxaoi mabopaTopHoil paboTsbl
CTyZieHT o(opMIIsieT MUCbMeHHBIH oTueT. Hanuuue Takoro rnpakTukyMma rno3BoJisieT
CTy/IeHTaM 3apaHee IOATOTOBUTHCA K cOOeceloBaHUIO WIIM TECTUPOBAHHIO IIPU
3aliTe KOHKPETHOMH J1abopaTOpHOi paboTEI.
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6. OLIEHOYHBIE CPEJICTBA JUJIA TEKVILETI'O KOHTPOJIA
YCITEBAEMOCTH, ITPOMEXYTOYHOM ATTECTALIMHU I10 UTOI'AM
OCBOEHMA JUCIATIIMHBI 1 YYEBHO-METOJIMYECKOE
OBECTIEYEHUE CAMOCTOSTEJIbHOM PABOTHI CTYJIEHTOB

Bonpocs! peiitunr — kouTpoas, CPC u 3adera

Jlist TeKylero KOHTpOJIs YCIEBaeMOCTH CTYAEHTOB MCIIOIB3YIOTCS PEHTHHI-
KOHTPOJIb, @ TakK »JKe TIpPOBepodHble pPaboOThl (TeCThI) MJIsI  KOHTPOJIS
caMOCTOsITeIbHOM paboThl. IIpoMeKkyTOUHOI arTecTaiideit Mo HTOraM OCBOGHHMS
JHUCLMIUTHHEI SBJISETCS 3a4eT.

[Tpumeps! 3aaHuii 1U1sl TPOBEAEHUS PEUTHHI-KOHTPOJIS:

Pelitunr-kontpo.n Nel
BOIIPOC 1.2.1. Kaxoe wu3z nonoscenull, Xxapaxmepusyiouux MONeKyIApHO-
KuHemuyeckue  ceoucmeéa  OUCNEPCHBIX — CUCMEeM, He  COOmeemcmeyem
IKCNEPUMEHMANbHBIM OAHHbIM?
OTBETBI:
1. CremeHb AMCIEPCHOCTH — 3TO BeIM4YMHa, oOpaTHasi JTHHEHHOMY pa3mepy
JaCTHI] IUCIIEPCHOMH (a3bl.
2. Ilo cremeHM [HCIEPCHOCTH BCE CHCTEMBl KIACCH(QHUUUPYIOTCS Ha
rpyOoaucIiepCHbIE, MUKPOTe€TEPOreHHble, HCTHHHO—KOJIIOUIHBIE, MOJICKY ISIPHBIE
1 MOHOAUCIIEPCHBIE — UCTHHHBIE PACTBOPHI.
3. K MosekynsspHO—KHHETHYECKUM CBONHCTBAM JMCIEPCHBIX CHCTEM OTHOCSTCS
OpoyHOBCKOE BHXKeHHe, Tuddy3us, o0CMOC U CeTUMEHTALIUS.
4. bpoyHOBCKOE IBH)XEHHE MMEET MOJEKYJISPHO — KHUHETHYECKYIO NPUPOIY H
SIBJISIETCS CIIE/ICTBUEM TEIUIOBOTO JIBHYKEHHS MOJIEKY.I.
5. SlBnenve aubGy3uu CBOWCTBEHHO BCEM CHCTEMaM OT MOJEKYJISIPHBIX JI0
rpyboaucnepcHbix. CKOPOCTh MpoLecca 3aBUCUT OT BEJIMYMHBI U (DOPMBI 9aCTHII
aucriepcHod (aspl; mporecc MAeT TeM ObicTpee, 4YeM Bblllle TeMIleparypa H
KpyIHEee YaCTHLIbIL.
6. IlockosbKy paBHOMEpPHOE paclipejielieHHe BelllecTBa—i(a3sbl 10 BceMy 00beMy
pacTBOpa HauboJiee BEpOsITHO, Mpouece JUuGPy3uu UAET C yBeTHUYEHHEM SHTPOITHH
U SIBJIIETCS CaMOIIPOM3BOJIBHBIM.
7. Ilonm KOHLEHTpalWed OUCIepCHOM CUCTEMBI CJIEAYeT CUMTaTh YHCIIO
KMHETHYECKUX €IUHHUL] — KOJUIOUIHBIX YaCTHUIl B eUHHUIIe 00BEMA CHCTEMEI, T.€.
YUCJIEHHYIO KOHIEHTPALUIO YaCTHLl JUCTIEPCHOH (ha3bl.
8. OcoOeHHOCTP OCMOTHYECKOTO JaBIECHHS KOJUIOMOHBIX pPacTBOPOB IO
CPaBHEHHIO C HCTUHHBIMH PacTBOPaMHU — €0 Majloe 3HaYeHUe U HEIIOCTOSHCTRO.
9. Manoe ocMoTHYecKoe JaBieHHe JF000i KOJJIOMIHONW CHCTEMBI OOBACHSIETCS
TeM, 4TO Osiaronaps OOJbIIOH Macce YacTHIl AUCIEPCHOM (Dasbl IPH OXMHAKOBOMN
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BECOBOM KOHLIEHTPAIMU YHCIICHHAs: KOHIIEHTPALsl KOJUIOMIHOIO pacTBOpa BCeria
3HAUYMUTEIbHO MEHBILE, YeM HCTUHHOTIO.

BOIIPOC 1.2.2. IlpoaHanusupyiime ymeepijcOeHusn,  Xapakmepusyroujue
6poyHosckoe ogudicerue. Kakoe u3 Hux ouubouno?

OTBETHI:

1. XaoTuyeckoe JBIDKEHME YaCTHIBI JUCHEepCHOM (a3bl  OXBaThIBAET
oIpeieNIeHHbI 00beM MpOCTpaHCTBA, BO3pPACTAIOIIMKA BO BpemeHH. B
FOPU30OHTAJIBHOM IUIOCKOCTH OH COOTBETCTBYET BO3pACTalOlleil IUIOLIA/IH,
IIPOIMOPLUOHAIIBHON KBaApaTy CPEAHEro CABMIa.

2. Jlnst chepuueckoil yacTHLbl pajuyca » 3Ha4eHHE KBaapaTa CpeaHero caBHra
IpSIMO TIPOTIOPIIMOHATBHO abCOMIOTHOM TeMmnepaType U BpeMEHH HaOlliofeHus U
00paTHO MPOMOPLHOHAIBHO CONPOTUBIICHHIO CPE/IbI.

3. BpoyHOBCKOe IBH)KEHHE CBOMCTBEHHO JIIOOBIM 4aCTHIAM KaK OpraHH4YeCcKoro,
TaK ¥ HEOPraHHYecKoro mnpoucxoxaeHus. OHO NpOsBISETCS TeM HHTEHCHBHEE,
yeM OoJIbIlIe TEMIIepaTypa ¥ MEHBILE BA3KOCTh CPEIbI.

4. Korpma xoJytowjiHas 4dYacTHIla IIOJHUMAaeTcss B OpOYHOBCKOM JIBUXKEHHH,
NOTEHLHAIbHAS SHEPrHsi CHCTEMBI BO3pacTaeT, M TEIJIOTa OKpPY: KaloLeH cpeb
npeBpalaeTcs B MEXaHMYeCKyro paboTy B OTCYTCTBHH HAYallbHOM pPasHOCTH
TeMrepaTyp.

5. BpoyHOBCKOe JBH)KeHHE — peallbHbli OINBIT, MOKa3bIBAKOILH, HE3aBHCUMO OT
Kakoi Obl TO HH OBIIO MOJEKYISPHONH TEOPUH, YTO BEYHBIH JBHUraTellb BTOPOIO
PoJia MOCTOSIHHO “NeHCTBYeT”, XOTS M He MOXKET OBbITh ITPaKTHYECKH MCIT0JIB30BaH.
BOIIPOC 1.2.3. Paccuumaiime omHouleHue 3Ha4eHull cpeoHe20 cosuza 4acmuly ¢
paouycamu r| =2-107 m u r,=810" m npu ux 6poyHoeckom deusiceHuu 3a pagHoie
ompesKu epemeHl.

OTBETHI:

1.6,25:10°

3,9,510”

3.5,0107

4.2,0-10

5.4,0-10

BOIIPOC 1.2.4. Kaxkoe u3 ykazannvix A6NeHUll He XAPAKMEPHO 0N UCMUHHO—
KOMIOUOHBIX cucmem?

OTBETHBI:

1. KosutoujiHple pacTBOPEI CIIOCOOHBI pacceuBaTh CBET MIIM ONAIECIMPOBATH, YTO
yKa3bIBaeT Ha HX HEOJHOPOJAHOCTb.

2. KomtouaHo — OWCIIEPCHBIE CHCTEMBI CIIOCOOHBI K JMaIU3y, T.€. OHM MOIYT
OBbITH OYHILIEHBI OT PA3IUYHBIX IIPUMeCeH KpHCTANIMYECKHX BEIIECTB.

3. Yactuupl gucrnepcHod ¢a3pl Moryr obnazaTh 3JIEKTPUYECKHM  3aps/ioM,
TI03TOMY KOJIJIOHIHBIE PaCTBOPbI OOHAPYKUBAIOT SIBJICHHE 3JIEKTPOJIM3A.

4. JInst KOJUIOMIAHBIX CUCTEM XapaKTepHa BechMa MeayieHHas AU y3usl.

5. BemuuuHa OCMOTHYECKOrO JaBIEHUS [  KOJUIOMJHBIX  pacTBOPOB
XapaKTepu3yeTcsl MajbIM 3HaY€HHEM H HETIOCTOSHCTBOM.
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6. KomnounaHele CHCTEMBI OTJIMYAIOTCS arperaTMBHOM HEYCTOWYHBOCTHIO H
CIIOCOOHBI KOAryJIMpOBaTh MOJ BIUSHUEM BHEIIIHUX BO3JEHCTBUIA.

BOIIPOC 1.3.1. /3yuume nonodiceHus, xapakmepusyroujue memoovl NOAYYEHU
oucnepchuix cucmem. Kaxoe uz Hux HedocmamoyHo 060CHOBAHHO?

OTBETHI:

1. KonnouaHsle cHCTEMBI, 3aHMMAOLIME IIPOMEXKYTOUHOE IIONOKEHHE MEXIY
rpyOOIMCIEPCHBIMH M MOJIEKYJAPHBIMM, MOIYT OBITH IOJydYeHBl JHMOO
OOBeIMHEHHEM MOJIEKYy]l MWIM MOHOB B arperatel, Jmb0 B pesyibrare
JMCTIEPrHpOBaHMs OOJIBIIMX YACTHII 10 TpeOyeMBIX pa3MepoB.

2. JlucrieprupoBanyie — 3TO M3MeJIbYeHHEe TBEP/IBIX HIIH KHIKUX Tell B HHEPTHOM,
HE B3aHMOJCHCTBYIOIIEH ¢ U3MeIbuaeMbIM BEIIIECTBOM, CpeJIE.

3. B mnpoTHBOMNONOXHOCTE PACTBOPEHUIO JAUCIEPrHPOBAaHUE MPOXOMMT, Kak
MpaBUJIO, HE CAMOIIPOM3BOJIBHO, A C 3aTpaTOi BHELIHeH paboThl.

4. B oTAenbHBIX ClIyyasx TBEPAOE TENO WU KUIAKOCTh MOTYT CaMOIIPOH3BOJIBHO
JUCIIEPrupoBaThCcsi B IKHUAKOH cpeae ¢ 0OpasoBaHMEM KOJUIOMIHOM MM
MHKPOTeTEPOreHHON JTHO(PHIBHON CHCTEMBL.

5. Ilpumep ¢usnueckoil KoHAeHCAIMH — 0Opa30BaHME TyMaHa: NMPH IOHWKEHUH
TeMIIepaTyphl BO3/yXa JaBIe€HHE BOASHOIO Mapa CTAHOBUTCS BbIIIE PaBHOBECHOIO
U B ra3oBoil (ha3e Bo3HMKaeT HOBas kuaKas ¢asa.

6. MeToa XMMHYECKOM KOH/IEHCALMH 3aK/II04aeTcsi B 00pa30BaHWU HOBOM (hasbl B
FOMOTEHHOM cpejie B pe3yibTaTe H3MEHEHHS COCTaBa Cpe/ibl.

BOITPOC 1.3.2. Haiimu omHouienue ckopocmeil 0ceoanuss Kaneaexk 600AHO20
MyMana, ecnu ux paouxcel pasHvl coomeememeenno: ¥;=10"m u r,=10"u
OTBETBI:

1.10°

2.10™

3. 10~

4.10°

5. 10°

BOIIPOC 1.3.2. B kaxom u3 npuseoeHHvlx NpuMepos 6eujecmeo OUCNEPCHOU
pazvl — meepooe meno, a sewecmeo OUCNEPCUOHHOL cpedbl — HCUOKOCHb?
OTBETBI:

1. ABIMBI, IBUTH, CMOT

2. MBUIbHBIE TIEHBI, 9MYJIBCUH

3. THAPO30JIH, OPTAHO30JIH

4. yroinb, CUIIMKAreiab

5. cruiaBbl, CUTANIE]

6. HeTh, MOJIOKO

7. MHHEpaJIbl: OIlajl, )KeMUyT.

BOIIPOC 1.3.4. Kakxoe u3z ypaeneHuii ne credyem uUcnonws306ame O/

onpeoeneHus  MONEKYIAPHO-KUHEMUYECKUX — CBOUCME  KONNOUOHO-OUCHEPCHBIX
cucmem? O1BETDI:
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l. p=cRT

2. dm=—DA£dr
dx
3. Ax? :_R_Tf_
3anrN ,
4. Ax* =2Dr
i, -
6xnrN
rie ¢ — MOJISUIBHAsT KOHLEHTpalus; p — OCMOTHYECKoe JaBieHue, D -
ko3 huLment n1updysuu.

BOIIPOC 1.3.5. Haiimu omnowenue ocmomuueckux OdaeneHuti s ABYX
THPO30JIeH CEPHHCTOrO MbIIIbIKA OJAMHAKOBOH KOHIEHTPALH, HO pa3iduHOMN
JHUCIEPCHOCTH € paZilycaMH chepU4ecKHX MOHOYACTHII COOTBETCTBEHHO I'= 310"
S\iu 1=610"Mm.

OTBETHI:

1.3,810°

2.810°

3.0,7

4.5,0

5.11,0

PeliTuHr-KonTpO b No2
BOIIPOC 2.1.1. Osnaxomvmecv ¢ NONONCEHUAMU, XAPAKMEPUBVIOUUMU
noeepxnocmuuie aeneHusn. Kaxkoe uz nux — neyooenemeopumensro?
OTBETBI:
1. IToBepXHOCTHBIMH HAa3bIBA€TCs TOHKUI TpeXMepHBIH cioif, oOpasyromuiics Ha
MIOBEPXHOCTH KOHTAKTHPYOMUX (a3 i MMEIOLIHii KOHEYHBIE pa3MEPEI.
2. Ha rpaHuue paszgena JKHAKOCTD — a3 pPaBHOAEHCTBYIOLIAs CHII
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUS HalpaBleHa HOPMAJIBHO K IOBEPXHOCTH B
CTOPOHY JKUAKOH (assl.
3. Pabota, cosepluaeMas B M30TEPMHYECKHX YCIOBHSX B IIpollecce IepeBoja
MOJIEKYJIBl M3 OO0BEeMHOH (pasel B MOBEPXHOCTHBINA CIIOH, paBHA YBEIUYEHHIO
CcBOOOHO# 1TOBEPXHOCTHOU SHEPTHS.

4. IloBepxHOCTHasi 3HeprHs — 3TO paboTa paspblBa CBsi3eil Npu ApobieHHH
TBEpbIX TeJl, CBSI3aHHAs C yBEIHUEHHEeM [IOBEPXHOCTHU pasjiea.
5. BHyTpeHHee paaBieHHWE — 3TO CHJIa, C KOTOPOH IIOBEPXHOCTHEBIH CIIOM

BO3/elicTByeT Ha 00beM (hasbl.
BOIIPOC 2.1.2. Hsyyume onpedenenusn, xapakmepuzyiowjue  npupooy

nosepxrocmno2o namaosicenus. Kaxoe uz nux mpebyem ymournenusn?
OTBETBI:
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1. PaGora oOpa3oBaHUS €IWHHLIBI [OBEPXHOCTH, COBEplIaeMas IIPOTHB CHII
BHYTPEHHEro JaBJICHUs], Ha3bIBAETCS I0OBEPXHOCTHBIM HATS)KEHUEM.

2. BenmuuuHa G — IOBEpXHOCTHOE HaTsHKEHUE — SBISeTCS KO3(GHUIUEHTOM
MPOTIOPIIHOHANIBHOCTH MeXAy paboToif, 3aTpayeHHOW Ha HM3MEHEHHWe ILIOLIaI’
TIOBEPXHOCTU U 3TUM MU3MEHEHHUEM ILIOMIAIH.

3. CornacHO 9KCNepUMEHTalbHbIM JaHHBIM TIOBEPXHOCTHOE HATSKEHHE JIMHEIHO
YMEHBIIIAETCsl C POCTOM TeMIIepaTyphl BIIOTh 10 KPUTUYECKOH.

4. BenuunHa © XapaKTepu3yeT MEKMOJIEKYJISpHOe CLEIUIeHHe, MOJISIPHOCTh
KAIKOCTH M CBSI3aHA C JUIIOJIbHBIM MOMEHTOM, IOJIAPH3YyEMOCTBIO BELIeCTBa U
JUDJIEKTPHUYECKOI IIPOHUIIAEMOCTHIO.

5. Bce yTBepKIAECHHS CIIpaBeaIuBBL.

BOIIPOC 2.1.3. B xaxom ciayuae nepexod k ciedyioujemy gpazmenmy 6ui800a
ypasnenue aocopbyuu I ubbca neoocmamourno 060cHo8aHo?

OTBET:

1. U3meHeHue ¢cBOOOIHOM HEPTUN TOBEPXHOCTHOTO CIIOS:

dF = odd+ Ado + Yy p,dn, + ndy, (1)

2. Ilo ananoruu ¢ ypaBHeHueM [ ' ud66ca-/lrorema:

Ado + ndu, =0 (2)

3. OrpaHu4KBasCh TOJBKO U30TEPMHUECKUMH IPOLECCaMU U pas3zie/iuB 00e 4acTH

ypaBHeHus (2) Ha A,. oiy4duM, do=-» I'dy,

4. Jlns OunapHoit cucrema (MHaekc | — pacTBOpHUTENb, 2 — pacTBOPEHHOE

BEIEeCTBO do =-I'du, —1I,du,

5. Tak xak du = RTdIna, JomycKas 3aMeHY aKTUBHOCTH Ha KOHLEHTpALHUIO IS
¢ do

a30aBJI€HHBIX PACTBOPOB, ITOJYYUM [ = ——— —
p p p y RT de

BOIIPOC 2.1.4. /[lna kaxux u3 npuseoeHHulX 6eujecme 6 caydae B00HbIX
pacmeopos eéenuvuna do/dc bonvwe Hyna?

1. HeopraHu4eckue 3JIeKTPOIHTHI

2. OpraHM4ecKHe KUCIIOTEI

3. crIupThI

4. 6enku

5. cokHBIE 3QUPEL.

BOIIPOC  2.2.1. Ilpoananuzupyiime  ypaeHeHus,  Xapakxmepuzyloujue
NoBepxXHOCMHOE Hamsadcenue u noeepxHocmuyro suepeuro. Kaxoe u3z Hux
mpebyemcs. OONOIHUMENLHO YMOYHUMb?

OTBETHI:
1. Aw=o0AA4

dG
9 O =| ——
dA T,Pn
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3. U= a—T[ﬁ]
dr ),

dG
4, =—— = const
dT

dF
g =
dA V.T.n

BOIIPOC 2.2.2. H3yuume nonodicenus, xapakmepusyowjue  npupooy
aocopbyuorneix cun. Kakoe u3z Hux He coomeemcmeyem CO8PEMEHHbIM
npedcmasnenuam?

OTBETHI:

1. AncOpOLMOHHBIMU Ha3bIBAIOTCS CHJIBI MEXKMOJIEKYJISIPHOTO B3aUMOAECHCTBUS
MEX1y MOJIeKyJIaMHi HJIM aTOMaMH, HaXOASAIIUMUCS B pa3HbIX (a3ax.

2. Kak cunbl ocoboro poja ajacopOLMOHHBEIE CHIIBI 001a1al0T OPUEHTALIMOHHEIM,
WHIyKLIHOHHBIM U JIMCIIEPCUOHHBIM B3aUMOJEHCTBUEM.

3. JIns moHUMaHUs NPUPOLI aACOPOLMOHHBIX CHJI HEOOXOAMMO YYUTHIBATh, YTO B
aKTe aJcopOLMH MOJeKya ajacopdara B3auMO/IeHCTBYET HE C OJHUM, a CO BCEMHU
OmmKalIIMMKU aToMaM# aiIcopOeHTa, T.e. ¢ 00bEeMOM.

4. TonuuHa ancopOLHOHHBIX CIIOEB MOXKET JOCTUraTh THICSY aHICTPEM, 3TOT (aKT
yKa3bIBaeT Ha JaJbHOAEHCTBUE aICOPOLIMOHHBIX CHIL.

5. Teopust MeEXMOJEKYJSPHBIX CHJ I10Ka3blBaeT, YTO BCE TPHU KOMIIOHEHTHI
SHEPruy TNPUTSHKCHHS: OpPHUEHTAllMOHHAsi, MHAYKIIMOHHAss M JIMCIIEpCHOHHAs
COCTaBIsOLIME 0OPaTHO NPOINOPIHOHAIBHEI 11IECTOM CTENIEHHU PAaCCTOSHHUS.
BOITPOC 2.2.3. Kakasa u3 npugedeHnbix 3a8UCUMOCmell Ha3bl6aemcs u30mepmoll
aocopbyuu?

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

BOIIPOC 2.2.4. H3yuume kpugvie, npedcmaseniioujue 3a6uUcumMocnib Konuiecmea
aodcopbupyemozo eeujecmea (opouHama) om 0agnexus 6 23080l gasze (abcyucca)
ona medicghazHoll noeepxHocmu pazoena meepooe meno — 2az. Kaxaa uz kpuewvix

xapaxkmepra onsa meopuu aocopoyuu bIT?
OTBETHBI:

BOIIPOC 2.2.5. IIpoananuzupyiime ypasHeHus, ONUCHIBAIOWUe aocopoyuio Ha
meepooll u JHcuUoKou noeepxHocmu pazoena ¢pasz. Kaxoe uz Hux sensemcs
IMRUpuUYecKuUm?
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OTBETHI:

l. a(l+kP)=a,, kP k — koHCcTaHTa
1
2. lga=Igh+—1gP b, n — KOHCTaHTEI
n
3, Faf C — KOHLIEHTpanus
' "1+ ke
a. kP/P,
4. a= : P, — naBnenue HaCBILIIEHHOTO Mapa
P P
1-— Fl#(E=1)—
P, E
3. a=KP K, — xoncranTa ['enpu

3. Ancopbuus

PefiTuHr-xoHTpoib N3
BOIIPOC 3.1.1. Hszyyume nonooicenus, xapaxkmepusyiowue aocopoyuio Ha
Medicghasnoll nosepxHocmu meepodoe meno — 2az. Kaxoe uz Hux He coznacyemcs ¢
UCXOOHBIMU NONOJICEHUAMU meopulu aocopbyuu Jlenemiopa?
OTBETHI:
1. AncopOums MoseKyn azacopOTHBa IPOUCXOAMT HA aKTHBHBIX LEHTpaXx,
HaXOJALIMXCS HA [TOBEPXHOCTH TBEP/OTro ajcopOeHTa.
2. AncopOupoBaHHBIE MOJIEKYJIbl YAEP)KUBAIOTCS aKTMBHBIMHU LIEHTPAMH TOJBKO B
TEYEHHE OMpPeIEJIEHHOr0 BpEMEHH, KOTOPOE HE 3aBHCHT OT TeMIIepaTyphl.
3. IloBepxHOCTHAsE KOHIIEHTpALUs aIcOPOTHUBA NMPONOPLUUOHATBHA TaB/IEHHUIO ra3a
M KOHLEHTpAluU CBOOOIHBIX aKTUBHBIX LIEHTPOB.
4. BeneperBue Manoro pajauyca AeficTBUs aiCOPOIIMOHHBIX CHII H HX CITOCOOHOCTH
K HACBHIIIEHUIO IMOBEPXHOCTh aJICOPOEHTAa MOKET OBITh 3alOJIHEHA TOJbKO OJHHM
MOHOMOJIEKYJIIPHBIM CIIOEM aZcOpOTHBA.
5. AncopOupoBaHHBIE Ha COCEHUX aKTHBHBIX IIEHTpaX MOJIEKYJIbl aIcCOpOTHBa He
B3aUMOJIEHCTBYIOT MEX Iy COOOM.
6. AzncopOLus IpeACTaBIIAETCS KaK KBa3UXUMHYECKash peaKiis MexIy MOJIEeKyJIOi
rasa ¥ akTHBHBIM IIEHTPOM, B pe3yJibTaTe KOTOpOoil oOpa3yeTcst aacopOupOBaHHBIH
KOMIIJIEKC.
BOIIPC 3.1.2. Kaxyiwo u3z npueedennvix 6eaudun onpedensiem HacmHas
NPOU36OOHAS OM MEPMOOUHAMULECKO20 NOMEHYUANA NO NAOWAOU?

dG
dA T.Pc

OTBETHBI:

1. XuMHUYeCKUH MOTEeHIIHal

2. BHYTPEHHSISI HEPTUs

3. MOBEPXHOCTHOE HATSIKEHHUE
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4. IOBEPXHOCTHAsI aKTUBHOCTB

5. cBOOO/IHAsL SHEPIHsl.

BOIIPOC 3.1.3. [Ipoananuzupyiime ciedyrowjue ucxOOHble NONONCEHUS Meopuu
monexkyaspHoi aocopbyuu Ilonanu. Kaxoe u3z Hux wne coomeemcmeyem
COBPEMEHHBIM MeOPeMmUYecKuM U IKCNePUMEHMANbHBIM OaHHBIM?

OTBETHI:

1. Ancopbuusi 00yclIOBIUBaeTCs TOJBKO (U3NYeCKMMH BaH-lep-BaalbcOBBIMU
cuimamu. Ha nmoBepxHOCTH agcopOeHTa HEeT aKTUBHBIX ILIEHTPOB.

2. AncopOUHOHHBIE CHIBI AEHCTBYIOT Ha PAacCTOSIHHSA, NPEBBIIIAIONIME Pa3MEPEI
OT/IEeBHBIX MOJIEKYJI ancopOTuBa. O6pazyercs afcopOLHOHHBIH 00BEM.

3. Kaxnmgas Touka BHYTPH aiCOpPOLMOHHOrO 00beMa XapaKTepuU3yeTcs
onpe/ieleHHBIM 3Ha9eHHEM aJCOPOLIMOHHOrO OTEHIHAIA.

4. AcopOIMOHHBIN IOTEHLHAN MNpeJCTaBiseT COOOH H30TEpMHYECKYI0 paboTy
ckatus rasa (mapa) mpu TmepeBoje ero U3 oOvemMHOH (asel B 00sacTh
[IOBEPXHOCTHOT'O CJI0S1 C 1aBI€HHEM, OTJIMYHBIM OT PABHOBECHOTO.

5. JleiicTBre ancopOILIMOHHBIX CUJI IIO MOpE yAAIeHHs OT MeX(pa3HOH ITOBEPXHOCTH
YMEHBIIAETCSI U Ha HEKOTOPOM PacCTOSHHH PaBHO HYJIIO.

6. 3aBUCHUMOCTH aJCOPOIMOHHOIO MOTEHIHAa OT aACOPOLIMOHHOI0 00beMa HOCUT
Ha3BaHUE XapaKTEePUCTUYECKON KPUBOH.

BOITIPOC 3.1.4. Kakoii usz nepeuucienHHolx 3KCNEPUMEHMATbHBIX MEmMOo006 He
nozeonsem onpeoensime NOBEPXHOCMHOe HamadiceHue?

OTBETDI:

1. MeToa MakCHMallbHOI'O AaBlIeHus Iy3bIpbka (Meron Pebunaepa)

2. Mertop nepemerieHys lapyuka B JUCIIEPCHOHHOM cpejie

3. CramarMoMeTpHYeCKUN METOJ OTPbIBa KaILTH XKHIKOCTH

4, TeH3UMETpUYECKUI METO/] OTPHIBA KOJIbLIA

5. MeToa KanWJUISIPHOTO MOJIHATHS JKHIAKOCTH.

BOINIPOC 3.1.5. Hzyuume nonoocenus, xapakmepusyrowjue aocopoyuio Ha
Mmedicghaznoll  nosepxnocmu  meepooe meno — 2as (nap). Kakxoe uz Hux
CYWYECBEHHO OMAUYACTNCS OM OCHOBHBIX NOJIONCEHULl MEOPUU NOTUMONEKYAAPHOU
aocopbyuu napos bpynayspa — Immemma — Tennepa?

OTBETHI:

1. Ha moBepxXHOCTH TBEpAOro aJAcopOeHTa MMEIOTCS HEPaBHOLEHHLI B
3HEPreTHYECKOM OTHOILIEHHUS aKTMBHBIE LIEHTPHI.

2. Ancopbuust mHOrocnoifHa. Kaxast Mojekyia mepBoro Cjos CIIyKHT LEHTPOM
11 aICOPOIIU BTOPOTO U MOCHIEAYIOIIHUX CIIOEB.

3. IlepBbrit cinoii axcopbTuBa oOpasyercs B pesysbrare newcrtsus Ban-gep-
BaaJIbCOBBIX CHJI, TTOCIEAYIOLINE — B pe3yJibTaTe KOMIICHCAIHH.

4. Ancop6uposanHast $asa mpeJcTaBiseTcss Kak COBOKYIHOCTE a/IcOpOHPOBaHHBIX
KOMIIJIEKCOB — MOJIEKYJISIPHBIX — LIENO4eK, KOTOpBIE JHEPreTH4YeCKH He
B3aMMOJICHCTBYIOT JAPYT C APYTOM.

5. TernoTsl aacopOLMU €AUHUYHOTO U JIBOHHOIO KOMIUIEKCOB IPUOIM3UTEIBHO
OJIMHAKOBBI U PABHBI TEIIOTE 00BEMHOM KOHIEHCAIIHH.

6. AncopOuuiro MOJeKyJl Iapa MOXHO paccMmaTpuBaTb Kak  CEpHIO
KBa3MXUMHYECKUX peakluii o0pa30BaHUs aZcOPOLIMOHHBIX KOMIUIEKCOB.
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7. Ilpu 3Ha4eHUsIX JaBIeHHs B ra30Boi (ase, NajJeKuX OT HaBJIEHUS HACHIILEHHOTO
rnapa, o0pa3yeTcsi MOHOMOJIEKYJISIPHBIH CIIOH.

8. Ilpu yBenUYeHWM JaBICHUs] B Ta3oBOH (hase UHCIO CBOOOIHBIX AKTHBHBIX
[IEHTPOB COKPAILIAeTCsl, 8 YUCJIO KPaTHBIX KOMILJIEKCOB pacTerT.

9. OObemHass KOHAEHcalusi Ilapa INPOUCXOAMT TMpPH JOCTHKEHUH MaBICHUH,
PaBHBIX JaBJICHUIO HACHIIIEHHOIO I1apa Npy JaHHOH! TeMIeparype

10. Ilpenmonaraercs, 4YTO IUIOINAJb, IIPUXOJAINASCA HA OJHY MOJIEKYIY
agcopOTHBa B IOBEPXHOCTHOM CllO€, - TIOCTOSIHHAs BeIMYMHA. OTO JaeT
BO3MOKHOCTH BBIYHCIIATEH BEJIMYHMHY Y/I€IbHOMN TOBEPXHOCTH aJcopOeHTa.

IIpumepsl TeCTOBBIX 3a7laHUH JUIsI KOHTPOJISI CAMOCTOATENIbHOM paboThl
BOIIPOC 4.1.1. [Ipoananuzupyiime  HudcenpuéeoeHHvle  NONOHCEHU,
xapakmepuszylowjue MexaHusM o00pa3oeaHus 060UHO20 NEKMPUUECKO20 ClOA,
Haiioume nonooicerue, agsoujeecs 1ubo HedepHvIM, 1ub0 cnopHuim!

OTBETHI:

1. Duexrpuueckue SBIeHHS Ha MexX(a3HBIX ITOBEPXHOCTSIX — CIEACTBHE
M30BITOYHON  IIOBEPXHOCTHOM JHEpPrud —  pe3yjJbTaT  B3aHMOAEHCTBHS
compuKacaroumxcs gpa3 Mexmay coooi.

2. Cneuuduueckas anacopOuMs HOHOB — TIEPeXOA M3 XKUAKOM ¢as3el B
IIOBEPXHOCTHBIM  CIOH  4YacTWI[ JUclepcHOM (assl —  CONpPOBOXKAAETCH
repepacrpee’eHiueM 3apsiioB B 00J1aCTH ITOBEPXHOCTHOTO CJIOSL.

3. Ecnu Mmex¢asHasi MOBEPXHOCTh 00pa3oBaHa BeIECTBAMH, HE CHOCOOHBIMHU
0OMEHHUBAThCS 3apsAaaMH, TO JABOHHOM 3JIEKTPHYECKUH CIIOM MOXKeT 00pa3oBaThCs
B pe3yJibTaTe OPHUEHTHPOBAHUS MOISAPHBIX MOJIEKYII.

4. TTepexo[ HOHOB HJIM 3JIEKTPOHOB M3 OIHOM (pasel B Apyryr0 Ha paHHLE pa3jena
Ha3bIBAETCs TOBEPXHOCTHOM JUCCOLHALIUEH.

5. AncopOuusi HMOHOTEHHOIO IIOBEPXHOCTHO—AKTHBHOI'O BELIECTBA MOXET
IIPOMCXOMUTH Ha TPaHHILE IBYX HECMELIMBAIOLIUXCS JKUJIKOCTEH, HAlIpUMep, BOIbI
u Genzona. IToisipHas rpynma MOJIEKYJIbl TOBEPXHOCTHO — aKTUBHOTO BELIECTBA,
obpaiieHHass K Boje, OyJeT IHCCOLMMPOBATh; B pe3yjibTaTe AMCCOLMAIMH
MexdasHast TOBEpPXHOCTh IpUoOpeTaeT 3apsl.

6. Eciu B cucTeMy MeTalsl — BoJa H00aBUTh XJIOPUCTBIM HATPUH, TO 3a CUET
M30HMpaTenbHOM ajcopOI aHHOHOB XJIopa Ha MeTajlle TNMOSBHTCS H30BITOYHBI
OTpULATENbHBIN 3apsja, B OnusiexalieM cjoe pacTBopa OyleT H30BITOYHEIH
TOJIOXKHUTEIbHBIH 3apsi/l U3 HOHOB HATPUSI.

7. Ilpu KOHTaKTe MeTaula ¢ ra3oBoi (a3oil MPOUCXOMMT IE€PEXOJ IIEKTPOHOB OT
MeTaljia kK razy. MexxdasHas IOBEpXHOCTD 3apsKaeTCs.

BOIIPOC 4.1.2. Hzyuume nonoodiceHus, Xapaxmepusyoujue MmexaHusm
obpazosanus 060UHO20 CNOA UOHO8 HA npumepe 06pazoeaHus 3012 cyibphama
bapus. Kaxoe uz nux mpedyem ymounenus?

OTBETHI:

1. Ilpu crnuBaHUM BOJHBIX PpacTBOPOB Xjopuia Oapus u cynbhaTa HaTpHs
obpasyetcs 30716 cynbdara Gapus.
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2. B 3aBHCHMOCTH OT YCJOBHiH (KOHLIEHTpaLMs KOMIIOHEHTOB, TeMIlepaTypbl U
npyrux) obpasyiorcss Mukpokpuctauiukd BaSO, Oonbluedt wunu MeHbIei
JUCIIEPCHOCTH.

3. Ecnmm ucxomgHble KOMIIOHEHTBI B3STHI HE B CTPOTO CTEXHOMETPHYECKHX
COOTHOILLEHHUSAX, TO MOHBI Oapus MWiH CcynbdarT-HOHBI MOTYT OKa3aThCs B
3HAYUTEIIBHOM U30BITKE.

4. Ilpu u3bbITKe, HaNlpEMep HOHOB OapHs, OHU HA4YHYT MEPEeXOANUTh U3 pacTBopa B
TBepAyl0 a3y M 3aHMMaTh BAKAHTHBIE MECTa, JOCTpauBas KPUCTATHIECKYIO
pELIETKY.

5. Ilpu otom TBepaas (aza mpuoOpeTaeT MONOKHUTENbHBIA 3apsii, KUAKAsS —
orpuuatenbHbli.  M30bITOuHBIE  Cy/nbGhAaT-HOHBI  BCIEACTBHE  KYJIOHOBCKOTO
B3aUMOJIEHCTBUS MOATAHYTCS U3 pacTBopa K aJcopOUpPOBaHHBIM Ha IOBEPXHOCTH
HOHaM Oapusi — oOpasyeTcs ABONHOMN Cl10l HOHOB.

6. Moupl Gapus, BbI3bIBAIOLIME B AAHHOM Clydae BO3HHKHOBEHHE Mex(asHOro
MOTEHIHaJa, Ha3bIBAIOTCS MTOTEHLHAJIONPEAEISIOLIAMHU.

7. Cynbdar-uoHBl, KOHLEHTPHUPYIOIIHECS B pPAacTBOpPE OKOJIO 3apsHKEHHOIM
MOBEPXHOCTH KPUCTAILIOB cynab(dara Oapusi Ha3pIBAIOTCS MPOTHBOMOHAMH.
BOITPOC  4.1.3. H3yuume  nonodwcerus, obocHoeblBaIOWUE  BbIBOO
MEPMOOUHAMUYECKO20 COOMHOUIEHUS MEHCOY SNeKMPUYECKUM NOMEHYUAIOM U
NOBEPXHOCMHBIM HamsdceHuem (ypasnenua Jlunnmana). Yrasicume nemouroe.
OTBETHI:

1. U3smenenue suepruu [ u66ca noBepXHOCTHOTO CIIOs

dG = —S8dT +VdP + odA + pdg (1)

rJe (¢ — JeKTPUYECKUI OTEeHIHAN,  — 3apsiJ IIOBEPXHOCTH.
2. I3meHeHHe TOBEpXHOCTHOM 3Hepruu npu T=const u P=const

dG = odA + pdq )
- [Tonueiit guddepenunan

dG = odA+ Ado + pdg + qd @ 3)
do q__

4. Bpruutas TpeTbe ypaBHEHHE U3 BTOPOIO, I10JIyYyaeM ===
ao

TZle s — 3apsil €AUHHUIBI [TOBEPXHOCTH.

5. CornacHo ypaBHeHHIO Jlunnmana mnpu moOoM MexaHusMe o0pa3oBaHUS
JBOMHOIO CJI0SI YBEJIMYEHHE IIOTEHI[Hala BCerjga M[PUBOAUT K YBEIUYCHUIO
MOBEPXHOCTHOTO HaTSKEHHS.

6. 13 conoctasnenus ypaBHenui Jlunnmana u I'n66ca cnenyer ¢, = Fzl

rae I' — u30bITOYHAs KOHLEHTpAIMsl HOHOB B IOBEPXHOCTHOM CJIOE.

BOITPOC 4.1.4. Hzyuume cxemvl cmpoeHus Muyerl Oas Kakozo Cayuas
Gpopmuposanue KOMMOUOHBIX HACMUY NPOUCXO0UM NYMeM NOBEPXHOCMHOU

ouccoyuayuu?
OTBETHI:

1. {[m(ZnS)nZn™ 1(n-x)SO; }xSO;
2. {[m(Si0,)nSiOF 12(n—x)H " }2xH *
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3. {[m(BaSO,)nSO; 12(n—x)Na*}2xNa*
4. {[m(AglnAg*1(n—x)NO; }xNO;
5. {{m(H ,Sn0,)nSn0O* 12(n—x)CI~}2xCI~

6. {m[Zn(OH),nZn** - 2(n—x)CI~}2xCI~

BOITPOC 4.1.5. Kaxkoe us onpeodenerull, Xapakxmepusyoujux
3/IeKMPOKUHEMUYECKUE ABNIeHUA, MOJICHO CHUMANb NPOMUBOpeYU6IM?

OTBETHBI:

1. SIBneHue nepeHoca KUAKOCTH MOJ JEHCTBUEM BHEIIIHErO 3JIEKTPUUECKOro Mo,
Habmo1aeMoe B KANWUISIPHO—IIOPUCTBIX Telax, a TakkKe B OJAMHOYHBIX
KaITMJIIsipax, Ha3bIBaeTCs dJIEKTPOOCMOCOM.

2. TlepemerieHue 4aCTUI] TUCTICPCHOM (a3bl B 3I€KTPUUECKOM I10J1€ OTHOCUTENIEHO
IMCIIEPCHOHHOM Cpe/Ibl Ha3bIBAeTCs IEKTPOPOPE30M.

3. BO3HHKHOBEHHE Pa3HOCTH MOTEHLMAIOB MEXK1y IBYMS CTOPOHAMHU IOPUCTOMN
aupadparMbl NpH  NOPOIMYCKaHHMM Yepe3 Hee BOJAbI JIMOO0 MeXJy KOHLIAMH
OJMHOYHOIO Kamuwjuisipa MNpH MNPOTEKaHHHM Yepe3 HEero BOJBI Ha3bIBaeTCs
MTOTEHLIMAJIOM TEYECHMS.

4, TlosiBmeHue pa3HOCTH MOTEHLUMAIOB MEXIY JABYMS  JJIEKTPOJaMH,
pacroioKeHHBIMU Ha pa3HOMH BBICOTE COCY/Ia, B KOTOPOM OceJaeT (IepeMenaercs)
CYCIIEH3HsI MEJIKOAMCIIEPCHOIO KBaplia, Ha3bIBACTCs IMOTEHIHMAJIOM OCEJaHHs WM
MIOTEHIIUAJIOM CEeIMMEHTALUH.

5. DIEeKTPOKHHETHYECKHE SBICHUS IpOSBISAIOTCS TeM ciabee, deM Menbue
YaCTHIIBI JIUCIEepCHON ¢a3bl, U HCYe3al0T COBCEM IPHU IIEPEBOJE JHCIIEPCHOM
CHCTEMBI B MOJIEKYJISIPHBINA PacTBOP.

6. TlpyunHa 3JIEKTPOKUHETHYECKHX SIBJICHHH 3aKIIOYAeTCs B CYLIECTBOBAaHMU
IIPOTHBOIIOJIOKHBIX 3aPSIOB TBEPOH U XHUIKOH (a3 CHCTEMBL.

7. PasHOMMEHHOCTb 3apsa0B (a3 MPUBOAUT B Cllydyae HEMOIBHUIKHOIO IOPUCTOrO
TeJla B JIEKTPUYECKOM I0J1e K MepeMelleHHIO TOABUKHBIX TPOTHBOMOHOB BMECTe
C KHUIKOH (hazoi.

8. CymHOCTH 3JIEKTPOKHHETHYECKHX SBIEHHH 3aKJIIOYAeTCs B IEPEABHKEHHH
YaCTHI[ AUCTIEPCHOH (pa3bl U AUCIIEPCHOHHOM CpPeJibl MPU MPHIIOKEHHUH K CHCTEME
Pa3HOCTH NMOTEHIINAIOB MIIH, HA000POT, B BOSHUKHOBEHHUIO PAa3HOCTHU IIOTEHIHAJIOB
IPH OTHOCHTEJIHLHOM IepeMelleHrH (as3bl U CPesl.

BOITPOC 4.2.1. Ipoananuzupyiime  paccyscoeHus o npupooe
3/1EKMPOKUHEMUYECKO20 NOMEHYUANA U YKaxcume ouubouroe?

OTBETBI:

1. DneKTpOKHHETHYECKHH TIOTEeHLHal -— OTO JJIEKTPUYECKHH IIOTeHLHal,
OTCUMTBIBAEMBI OT TPAHHIIBI CKOTBKEHHS 10 YPOBHS B )KUAKOH (aze, 10CTaTOUHO
yJIaJIeHHOTO OT MeX(a3HOM rpaHULbI pa3aena.

2. I'paHulia CKOJBKEHHUS YCTaHABIMBAETCS MPU OTHOCHTEIBHOM IE€peMELIeHUU
(a3, HaripuMep IIPU TEUSHUH JKUIKOCTU B/I0JIb TBEPAOM II0OBEPXHOCTH.

3. HeBO3MOXXHO yKa3aTh TOYHOE ITOJIOKEHHE IPAHUIIbI CKOJIBXKEHHUS.
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4. C 1ocTaToyHOM YBEPEHHOCTHIO MOKHO MPEAIOI0KUTh, YTO NEPBLIH CI10M UOHOB
¥ TIEPBBIMA CJIOM MOJIEKYJ BOJBI, CMAaYMBAIOLINX TBEPAYIO (a3zy He MepeMelnarTcs
OTHOCHUTEIbHO TBepAOH (ha3bl IPH TEUEHUH KHUIKOCTH.

5. DIeKTpOKMHETHMYECKWH TOTEHIHal BO3HMKAeT IIpA  OTHOCHUTEIHLHOM
nepemMelenus (a3 nos AelCTBUEM MPUIOKEHHOTO 3JIEKTPUYECKOr0o MOJIS.
BOIIPOC 4.2.2. Paccmompume nonoxceHus, ONUCLIBAIOWUE MEXAHUIM
obpazosanus  060UHO20  snexkmpuyeckozo cnoia uoxoe. Kaxoe u3z  Hux
NPOMUBOPEYUM IKCNEPUMEHMANbHBIM OaHHBIM?

OTBETHI:

1. Ha rpanune Boja — TBepAblii Homupa cepebpa B Boay OyAyT HEepexoauTh
IPEeUMYILECTBEHHO HOHBI cepebpa, Tak Kak OHHU OoJiee r’HApaTHPOBAHBI.

2. IloBepxHocTh Hoauna cepebpa Oyner MMeTh HEKOTOPHIM W30BITOK MOHOB oA,
KOTOPBI CO CTOPOHBI BOABI OyAeT HeWTpaau3oBaH HM30BITKOM HOHOB cepebpa B
IpUJIETalOIIEeM CIIOe.

3. DTOT mpoliecc MpUBeJIeT K BOBHUKHOBEHHIO MeK(a3HOTO cKauka MOTEHIHAJIOB,
NPEMSTCTBYIOMIEro JalbHeHIIeMy Nepexo/ly HOHOB.

4. JIBoHHOH cJI0Oif MOHOB OOpa3zyeTcsi He CaMONPOM3BOJBHO, a B pe3ylbTaTre
YMEHBIIICHUS 3HEPIUH [IOBEPXHOCTHOTO CIIOSL.

5. B pesympraTe mpolecca Iepexoja HOHOB YCTaHaBIMBACTCH DPAaBHOBECHE,
KOTOPOMY COOTBETCTBYET OIpeIe/IeHHOE 3HaYeHUE CKayKa ITIOTEHIHAJIOB.

BOIIPOC 4.2.3. Kaxoe uz saenenuit Habnooaemes, eciu #CUOKoOCHb 00 61UAHUEM
PAsHOCMU  NOMEHYUANIO8 hepemMewjaemcs Yepe3 NOPUCIYIO  HeNnOOBUNCHVIO
MemOparHy Kk 0OHOMY U3 INEeKMpooos?

1. DnexTponu3

2. anexkTpodope3

3. BIEKTPOOCMOC

4. a¢dpext KBunke

5. 2¢dexr dopua
6. DIeKTpOAHAIN3.

BOIIPOC 4.2.4. Kakas M3 yKa3aHHBIX JIMHHH - Oojee BeposTHas TIpaHUIA
CKOJIBKEHHUSI TP NepeMELLeHHH MHULIEIUIB B 2JIEKTPHYECKOM 11oJ1e?
OTBETHI:

{m|[Fe(OH ), | n-Fe’ | 3(n-x) ;'CZ‘} 3x-Cl

BOIIPOC 4.2.5. Jlna xakoro ciy4asi (GopMHpOBaHUE KOJJIOMAHBIX YaCTHIl
MIPOMCXOUT ITyTEM ITOBEPXHOCTHOM HOHU3AIHH?

OTBETHI:
1. {[m(Au) - nAuO; |(n—x)K"}xK"
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Am(HgS) - nHS"|(n—x)H " }xH"
A[m(Si0,) - nSiO; 12(n—x)H " }2xH"
A[m(ZnS) - nZn**|(n— x)SO; }xSO;”
Am[Fe(OH),]-nFeO" - (n—x)CI " }xCI”
A[m(Agl)-nAg*1(n—x)NO; }xNO;

[ = B

BOITPOC 4.3.1. IIpoananuzupyiime nonosceHus xapaxmepusyroujue cmpoeHue
0801IH020 21ekmpuyeckozo cnos. Kakoe uz Hux He coenacyemcs ¢ co8pemeHHbIMU
meopemuyeckuMu U SKCNePUMEHMANbHLIMU OAGHHLIMU?

OTBETLI:

1. JIBoiiHO# 2MEeKTpUUYECKUH CIIOM COCTOMT W3 HOHOB OJHO 3HaKa, OTHOCHTEJBEHO
[POYHO CBSI3aHHBIX C JUCHEepCcHOH Ga30H, M DKBHBAJIEHTHOIO KOJHYECTBa
IIPOTHBOIIOJIOKHO 3apsDKEHHBIX KOHOB, HAXOJAALIMXCS B IHCIIEPCHOHHOHN cpene
BOTH3H MeX(pa3HON ITOBEPXHOCTH.

2. 3apsin Ha MOBEPXHOCTH TBEPAOH AUCTepCHOH ()a3bl B MEPBOM NPUOIMKEHHH
paccMaTpuBaeTcsl Kak OBEPXHOCTHBIN 3apsiil.

3. JIBoiiHO# aJeKTpUYeCKHil cjoi obpa3yercss B pesysbTaTe H30UpaTenbHOU
aIcopOLIMH OJTHOTO M3 HOHOB, MPUCYTCTBYIOLIUX B AUCIIEPCHOHHOI cpejie.

4. JIBoiiHOM 3neKkTpuuyecKuil cioii Ha Mex(dasHON rpaHule TBEpAOE TEI0 —
KUIKOCTh TIPEACTaBISETCS KaK IJIOCKMI KOHAEHCATop, ojHa OOKiIaaKka KOTOPOro
CBsi3aHa C IIOBEPXHOCTHIO TBEPAOrO Teija, a Apyras, Hecyllas NpOTHBOIOIOKHBIN
3apsil, HAXOJMTCS B )KUIAKOCTU BOJIU3HU IIOBEPXHOCTH.

5. BenejcTBre TEIIOBOTO ABIDKEHHS HOHOB NMPOTUBOMOHBI PACCESIHBI B KUAKOU
(ase He HEKOTOPOM PacCTOSTHHH.

BOIIPOC 4.3.2. Ilpu xaxux 3Ha4eHusx 31eKmpOoKUHemuU4ecKko20 NnoOmeHyuana 8
MULTUBOILINGX OUCNEPCHAS CUCTMEMA MOACEM CHUMAMBCA YCMOUYUBOU?
OTBETDI:

1.0.:.30
2.10.::50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Kaxoe u3 ypasHenuii coomeemcmeyem meopuu CmpoeHus
0801IHO20 HNEKMPUYECKO20 cNo5, npednodicerHot LlImeprom?

1 0'=L(0
) 476
Fzp
2. ¢, =c,exp| ———
C+ 0 p[ RT]

3. E=4nnQ¢ /el



D_+zFp
4, ¢c. =c,exp| ———
LR p( RT ]
5. E=4mnU/eH

BOTITPOC 4.3.4. H3zyuume onpedenenus, Xapakmepuzyroujue cmpyKkmypy Muyeiivl
{m[Fe(OH ),]- nFe’ -3(n—x)CI 3xCl™

Kaxoe u3 nux nemouno?

OTBETHDI:

1. m — 9uCJI0 HEUTPAIbHBIX MOJIEKYJI, 00pa3yroLIHX arperaThl

2. N — YHCII0 MOTCHIHATOOPA3YIOIIHUX HOHOB

3. 3(n-x) — YUCJI0 NPOTUBOHMOHOB, HAXOALIMXCS BOIU3H TTOBEPXHOCTH

4, X — YHUCIO TPOTHUBOMHOB, pacCesHHbIX B JKUIAKOH (aze Ha HEKOTOPOM
pPacCTOSHUM OT IPaHMIlbl pasziena

5. (n-X)+X — YUCJI0O HOHOB, HAXOAAIIMXCS B 1U(dY3HOHHOM clloe.

BOIIPOC 5.1.1. Cpeou ymeepoicOenuil, Xapaxmepusyrowux YCmoudusocmeo
OUCNepPCHBIX cucmeM, Hatloume HemouHoe.

OTBETHI:

1. YCTOMYHBOCTE IUCHEPCHBIX CHCTEM XapaKTepu3yeTcs HEHW3MEHHOCTHIO BO
BpEMEHH pa3MepoB YacTHI] AUCTEPCHOH (a3bl U COXpaHEHHEM HX PaBHOMEPHOTO
pacripeziesieHHs B IMCIIEPCHOHHOM Ccpe/ie.

2. Bce mucnepcHble CUCTEMbl TEPMOJAUHAMUYECKH HE YCTONYMBEI.

3. KuHerHueckoil Ha3bIBaeTCsi YCTOWYHMBOCTH JAUCIEPCHOW CHCTEMBI IIO
OTHOIUIEHUIO K IPaBUTALIMOHHOMY MJIM LIEHTPOOEKHOMY IOJISIM.

4. Koarynsimusi — MpoLecc CIUIMAaHUs YacTHIL AucrnepcHoi (a3sl B 6oee KpynHbIe
arperatbl, IPUBOIAILIN K NOTepe KHHeTUIECKO! yCTOWYMBOCTH, pa3/ie/leHuIo (a3
U, KaK CJIe/ICTBHE, K Pa3pyLUIEHHIO CUCTEMBI.

5. ArperaTMBHONH YCTOHYMBOCTBIO  Ha3blBae€TCs  CIIOCOOHOCTB  CHCTEMBI
IPOTUBOCTOSTH YKPYTHEHHIO YaCTHI] IUCTIEPCHON (a3Bl.

6. Koaryssatel, 00pasyroliecs: B pe3yjibTaTe arperaluy 4acTul AUCIepCHOH (a3bl,
NpeJICTaBISIOT CcO0OM OCafK¥ pa3sIuyHOM CTPYKTYpbl: pBIXJbIE, IUIOTHBIE
XJIOIIBEBHIHBIE, BOJIOKHUCThIE, KPHUCTAILIIONOJ00HBIE.

BOIIPOC 5.1.2. H3zyyume nonosicenus pasvacHaoujue npupooy yCmoudueocmu
KonnouoOHeIx cucmem. Kaxoe uz nux owubouno?

OTBETHI:

1. Ha Oau3kOoM pacCTOSHHH MeXAy KOJUIOMAHBIMH YaCTHLAMHU JEHCTBYIOT
MEXMOJIEKYJISIPHEIE BaH-/Iep-BaabCOBBIE CHIIBL.

2. Hanuywe JBOMHOrO 3JIEKTPUYECKOIO CJIOS Ha IIOBEPXHOCTH KOJUIOMIHBIX
YaCTHILl UCKITIOYaeT B3aUMOeHCTBUE MEXK 1y HUMHU.

3.  VYCTOHYMBOCTH  JHMCIEPCHBIX CHCTeM  OOyCIIOBJI€Ha  COOTHOILICHHEM
MEXMOJIEKYJIIPHBIX CHJI IIPHTSHKEHUS U SJIeKTPUYECKUX CHJI OTTAJIKUBAHUS.

4. Bo3MOKHOCTB CYyIIIECTBOBaHHs AUCIEPCHON CHUCTEMBI 00YCIIOBJIEHA HAIMYUEM
HEKOTOPOrO  3HEpPreTHYecKoro  (MOTEHLHallbHOro)  Oapeepa,  KOTOpPBIM
NPENATCTBYET CONMKEHUIO KOJJIOMIHBIX YAaCTHUI] U UX CIIUIIAHHUIO.
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5. Kunetnueckasi yCTOHYMBOCTD OIPEEIAeTCs pa3MepaMHy YacTHll.

BOIIPOC 5.1.3. Kakoe u3z nepeuucneHHvlx 6030elicmeull He MOdcem 8bl36amb
Koazynayuro cuopo3ona?

1. i3MeHeHue TeMneparypsl

2. MeXaHUYeCKUe BO3AEHCTBUSA

3. no6aBneHHe MOBEPXHOCTHO-aKTUBHEIX BELIECTB

4. BBEZICHUE 3JIEKTPOJIUTOB

5. 3JIEeKTPOMarHMTHOE U3ITy4eHHe.

BOIIPOC 5.1.4. Onpeodenums koHCcmanmy cKopocmu Koazyaayuu, eciu 6 0OHOM
Kybuyeckom mempe 3015 UCXOOHOe Konuuecmeo wacmuy pasio 5-10™, a epems
nonoeunHoll koazynayuu cocmaensiem 10 ¢?

OTBETHI:

1.5-10"

2.510"

3. 5107

4.5:10™°

5. TaHHBIX HEJIOCTATOYHO.

BOIIPOC 5.2.1. Hzyuume nonoswcexus, xapaxkmepusyoujue CyujHOCHb
cmabunuzayuu oucnepcrvix cucmem. Kaxoe uz Hux npomueopeuueo?

OTBETBI:

1. Ha wMexda3Hoii moBepxHOCTH pasaena ¢(asa — cpeaa obOpasyercs
TIOBEPXHOCTHBIH CII0H U3 MOJIEKYJT cTabHIM3aTOpa.

2. Tlonnas ¢ukcauus OUCIIEPCHOM CHCTEMBI OOYCIIOBIMBAETCS TeM, YTO
BBICOKOBSI3KHI CTaOMIU3UPYIOUIUI CIIOM He BBIAABIMBACTCS NPH CTOJIKHOBEHHH
YaCTHIL JUCTIEPCHOM (ha3bl.

3. Crabunu3upyrouidMu  cBoicTBaMH  00najaroT  aacopOLMOHHBIE — CJIOU
OpPHEHTHPOBAHHBIX TOBEPXHOCTHO—AKTHUBHBIX BEILECTB: OeJIKH, MblIa U JpyTHe.
4. TlpouHocTh anCOPOIMOHHOIO CIIOSI HapactaeT ¢ ysBenuueHueMm pH cpenasl u
TMOBBIIIEHHEM KOHIIEHTPALMI TOBEPXHOCTHO-aKTHBHOI'O BEIIIECTRA.

5. Ilpemen nOBBIIIEHHS CTaOMJIBHOCTH IHCHEPCHBIX CHUCTeM — 0Opa3oBaHUE
CIUTOLIHBIX IPOCTPaHCTBEHHBIX CTPYKTYp-TeJIei.

BOIIPOC 5.2.2. H3zyuume ¢hpazmenmer evigooa ypasuenus CMOAYX068ck020 O
bvicmpoil koazyrayuu. B kaxom uz Hux oonywena ounbka?
OTBETDI:

L.v=y,+v, +..
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B Al
1+kv,r

BOITPOC 5.2.3. Koazynayus KOMNOUOHbIX CUCMEM MOXCEM NPOUCXO0UMb NOO
gnusHuem paoa ¢gaxmopos. Kakoll uz nepevucneHHvlx Gakmopos umeem
HaueadiCHellulee meopemuiecKoe U npaKmu4eckoe 3Havenue?

1. CrapeHue cUCTEMBI

2. i3MEeHeHHe KOHLEHTPALMH JUCIIepCHOH (ha3bl

3. MexaHW4YeCcKHe BO3JIeHCTBUSA

4. ©3MEHEHHE TEMIICPATYPLI

5. nobaBneHue IEKTPOIUTOB

6. nelicTBUE CBETA.

BOIIPOC 5.2.4. Ilpoananuzupyiime ypaeHenus, Xapaxmepusyioujue npupooy
MEJCMONEKYIAPHO20 83aumodeticmaus yacmuy oucnepcHou ¢gazvl. Kaxoe uz Hux
onucvieaem OUCNepcuUoHHoe e3aumooeticmaue?
OTBETHI:
1. 2#12;’{12
3kTr*
2
o) 2,uﬁa
p
3hv,a®
4r°
4 P22 #2
" 3kTr
5.-Cr®+Br "

3.

BOIIPOC 5.3.1. IIpoananuzupyiime nonodicenus, xapakmepusyrowue oelicmeue
NeKMpONUmMo8 Ha 301v. Kakoe uz Hux He omHoOCUMCA K Npasuiam Koazyiayuu
anekmpoaumamu?

OTBETBI:

1. KoarymupyroumwM JeiicTBieM 00aJaloT He BCEe MOHBI JJIEKTPOJIMTA, a TOJIBKO
T€, KOTOpble HMEIOT 3apsj] MPOTHBOIOJIOXKHBINH IO 3HAKy 3apsay KOJUIOMIHOM
YaCTHIIBL.

2. Jlns Havaja KoaryJnsiiMd HEOOXOAMMO NPEBBICHTh HEKOTOPYH) MHHHMAJIbHYIO
KOHIIEHTPALIMIO 3JIEKTPOJIUTA B 30JI€.

3. Tlopor KoaryJsiliMu — 3TO BEJIMYMHA, XapaKTepH3yIolas yCTONYUBOCTD 3015 K
3IIEKTPOIUTAM.

4. Koaryaupyiolasi cujia MoHa TeM Ooiblle, YeM OOJIbIIE €ro BaJleHTHOCTb, U
BO3pacTaeT C yBeJIHYEHHUEM paZiiyca HOHA PU OJJMHAKOBOM BaJIEHTHOCTH.

5. Koarynsuus 3051 NPOUCXOAWT B pe3yjbTaTe H3MEHEHHs KOHIIEHTPalUU
JUCTIEPCHOI (ha3bl U MPUBOAUT K 00Pa30BaHUIO OCAIKOB — KOAryJisTOB
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BOIIPOC 5.3.2. H3zyuume npednocwiku, Ha OCHOBAHUU KOMOPbIX pa36usaiomcs
npedcmaenenus o Koazyiayuu Koanoudos. Kakas uz Hux He yuumeléanacw
Cumonyxoeckum 0158 nocmpoerus meopuu 6blcmpoil Koazyrayuu?

OTBETBI:

1. Mexay 4acTHLAMH AUCTIEPCHOM (a3bl NEHCTBYIOT CHIIBI NPUTSKEHUS U CHUIIBI
3NEKTPOCTATHYECKOTO OTTaJIKHBaHH.

2. Ilpm cOmwkeHWs dYacTHLl AMCIepcHOM ¢as3bl B mpolecce OpOyHOBCKOIO
IBH)KEHMS Ha JIOCTATOYHO OJNM3KHE pPACCTOSHHS YacCTHUIBl CIMBAIOTCS, 0oOpasys
arperar.

3. CkopocTh KOaryJ/slMU ONIPEeNsieTcss YacTUYHOM KOHIIEHTpalUeH Mo U
TeMIlepaTypoH.

4. Tlpy CTONKHOBEHHSX NMEPBUYHBIX YACTHL, 00pa3yloTCs CHavajla BTOPHYHBIE, a
3aTeM TpeTHYHbIe H Oolee CI0XKHEIE.

5. CKopocTh arperaTHpOBaHHs CYIIECTBEHHO 3aBHCHUT OT IPHPOIABI CHII,
NeHCTBYIOIUX MEX/1y YaCTHLIAMHU JUCIEPCHOMH (as3bl.

BOIIPOC 5.3.3. [lpoananusupyiime ypasHeHus, ORUCLIBAIOUjUe KOA2YIAYUIO
sonetl, coznacto meopuu Cmonyxoeckozo. Kakoe uz nux mpebyem ymounenus? (r
— paouyc cghepvl NPUMAICEHUA).

OTBETHI:

1. --d—‘:=kdr

vV
2. v(1+kv,r) =v,
1

3.7,,=—

"2 4zDrv,
4. v(r,,, +T)=17,,,V,
5. 7, kv, =1

BOIIPOC 5.3.4. Kakoii u3 nepeuucieHHvlx (Hakmopoe He Npueooim K
CYWeCMBEHHOMY  YBeIUYEHUI0 KOA2YIUpylouje2o 0eucmeus 31ekmpoiuma Ha
KONMNOUOHBIL pacmeop?

OTBETHI:

1. yBeMYeHUE BAICHTHOCTH HOHA

2. yBeIIMUeHHUE pajuyca BOHa

3. yBeJIMYeHHEe KOHIEHTPALMHU JJIEKTPOJINTA

4. yBenuueHHE TEMIIEPATYPbI

5. yBenuueHHE 3HAYCHUS IJIEKTPOKMHETHYECKOro MOTeHIHAIA.

BOIIPOC 5.3.5. [lna xoazynsayuu 1-10° 7 3013 Agl mpebyemca 4-107 o
pacmeopa Ba(NO3), xonyenmpayuu 0,05 kmonw/s’. Haiimu nopoz koazyasyui
30/,

OTBETBI:

1. 0,01 KMOJIB/M’

2. 0,02 kMOTB/M’
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3.0,03 kMOMB/M’
4.0,04 KMOJTB/M°
5. 0,05 KMOJIB/M".

BOIIPOC 6.1.1. Kakoe u3 ykazauHvix c80UCME He C8513aHO HEeNnoCpeoCmeeHHO CO
CMpYKmMypot OucnepcHou cucmemol?

OTBETHBI:

. JJIACTUYHOCTh

. TeKy4ecTh

. B3KOCTh

. CMa4MBaeMOCTh

. IIIaCTUYHOCTH

. IPOYHOCTb.

(o R R S S

BOIIPOC 6.1.2. Kakoe u3z nonodiceHull, Xxapakmepuzyiowux CcmpyKmypol
OQUCNEPCHBIX CUCMEM, ABNIAeMC A HeGepHbIM?

OTBETHI:

1. CtpykTypa — 3TO MpOCTPAaHCTBEHHBIM Kapkac — ceTKa, 0Opa30BaHHBIN
CBA3SIMH aTOMOB, HOHOB, MOJIEKYJ, MHLEI, KPUCTAUIMYECKHX OTPOCTKOB H
YaCTHIl KOJUIOHHBIX pa3MepoB.

2. B Ko/tonaHeIX U MUKPOTETEPOTrE€HHBIX CUCTEMaX pasiiMyaloT TUKCOTPOIHO —
oOpatumble, WJIM  KOAryJIsiIMOHHBIE  CTPYKTYypbl, H  HeoOpaTtumMo —
pa3pyluaoLUecs, Hid KOHACHCALMOHHO-KPUCTAIUIU3allHOHHbIE CTPYKTYPEI.

3. KoarynsuuoHHast CTpyKTypa oOpa3yercs CLEIUICHHEM IePBHYHBIX YacTHII
JUCTIEpCHOM (ha3bl BaH-/A€p-BaalbCOBBIMU CHIIAMH.

4. KonneHcanmoHHasi CTPYKTypa BO3HHKAeT B pe3yibTaTe 00pa30BaHUS IPOYHBIX
XHMMYECKHUX CBA3EH MeX/1y YaCTUIIaMU JUCIIEPCHON (a3sl.

= KpucrannusauuoHHb1e CTPYKTYPBI dbopMHpyIOTCS B npoLecce
BBIKPHCTANTN30BBIBAHUS HOBOH (Dasbl BclieACTBUE CpalllMBaHUS KPUCTATHKOB.

5. IIpoyHOCTH KOAryJsliUOHHBIX CTPYKTYpP 3HAYMTENIBHO I[IPEBBIIIAET IIPOYHOCTh
KOHIEHCALMOHHBIX U KPUCTAJNIU3AI[HOHHBIX.

6. 'eneobpazoBanue — 3TO BOZHUKHOBEHUE NMPOCTPAHCTBEHHOM CETKH U3 YACTHI]
JucIepcHol (asbl, B ETIAX KOTOPOH HAXOAUTCS Cpefa.

7. Cneuuduueckoe CBOHCTBO KOaryJjsiLlHOHHBIX CTPYKTYp — CIIOCOOHOCTH
CaMOIIPOU3BOJILHO BOCCTAHABIMBATh CBA3M MEXJY YaCTUIIAMH, pa3pyllUeHHbIe IIPU
MEXaHUYECKOM BO3/IEUCTBUU HA CUCTEMY.

8. CuHepe3uc — SBJIEHHE CAMOIPOU3BOJIBHOIO YMEHBIIECHUSI Pa3MepOB Iefis TpH
COXpPaHEHHM €ro CTPYKTYpbl C OJHOBPEMEHHBIM BBIJICJIEHHEM M3 HEro
TUCTIEPCUOHHOM Ccpejibl, COeprKallleics B MeTIsX.

BOITPOC 6.1.3. IIpoananusupyiime npugedeHHvle YPaeHeHUus u 0O03HaAYeHus u
yKascume He mounoe?
OTBETHBI:

dUu

1. F=4-n-—
" dx



- F — cuna BHYTpEHHEro TpeHus (Chia BI3KOCTHOTO CONPOTHBIIEHUS ),

- A — Iomazp cios (caABUra), K KOTopomy IpHII0KEHA CUIIa;

- 1 — K03 QUIHEHT NPONOPILHOHATIBHOCTH — BA3KOCTh CHCTEMBI;

- U — oObeMHast CKOPOCTh TEYEHUS,;

- du/dx — nedopmanus;

- X — KOOp/IHHATa, HOpMaJIbHasl K IIOTOKY, - PACCTOSHHE MEK/Y CIIOSIMH,;

F
-P= v HalpsiKeHHe CIABUTa;

du 1
iy — P, rae 1/n — TeKy4ecTh, XapaKTepU3yoIliasi MOABMKHOCTD )KUAKOCTH IO
n

BIHSIHUEM BHELIHUX BO3IAEHCTBUIA.
BOIIPOC 6.1.4. M3zyuute npuBeieHHbIE PEOJOTHYECKUE 3aBUCUMOCTH U HalauTe

rpaduk, rae jgaHa HeBepHas HHpopmauus (1M;>12)? (¢ — oOveMHasg 1074
IUCTIepCHOM (a3sl B 001IEM 00BEME CHCTEMBI).
i{! ;2. !fﬂ 5; "ZI d‘g ? .l. LIEJ
B g S fx FUEps SN
NN B et U I G S S T i

| ,.; = i ¥ | ':/
— S ’ L

 ~— e |~ R sonrie i | S
i

BOITPOC 6.1.5. Kakoe u3 ypaBHeHuUN ObUIO IpeioxkeHo buHramom s

UCTIEPCHBIX CHCTeM c IulacTuyeckuMm TteueHueM? (K — koHcranTta; Py -

npe/ieNIbHOE HalnpshKeHHe cBAra; Q— pacxo/ JKMIKOCTH B €IMHHIY BDEMEHH).

L. n=1,(1+25¢)

9. 4Ly
n

3.n-ny=n,-K-9

dU
4. P=p%ip
n e d

5 G
7
6. n=1+-K-¢

BOITPOC 6.2.1. Cpedu nonosicenuil, Xapaxmepusyrowjux cmpyKkmypbt U c60Ucmea
KONNIOUOHbBIX CUCmeM Hatloume ouubouroe?

OTBETHBI:

1. O6pazoBaHue CTPYKTYp B KOJUIOMIHBIX CHCTEMaxX — pe3ysbTaT CLEMJICeHHS,
cpacTaHHs 4acTHIl JUCTIepCHON (a3bl MO/ BAMSHUEM NEHCTBYIOLIMX MEXIY HUMU
(GU3UUECKUX WIH XMMHYECKHX CHIL.

2. Ilpouecc ob6pa3oBaHHsl CTPYKTYpbl M CBOHCTBa CTPYKTYPHPOBAHHBIX CHCTEM
3aBUCAT OT CBOMCTB MOBEPXHOCTH YaCTHL] JUCIIEPCHOM (ha3bl, €€ HEOHOPOAHOCTH,
XMMHYECKOTO CTPOEeHHS, GOPMBI U IPYTUX.

3. OcHOBHBIE THIIBI CTPYKTYp: KOaryjsllMOHHbIE, KOHJ/ICHCALMOHHBIE H
KPUCTAJUTM3aLIMOHHBIE; pa3IH4yde OIpeJesseTcs IPUPOAON CHII  CLEIICHHUs,
NEHCTBYIOIINX MEX/ly YaCTHLAMU JUCIIEPCHOMN (pasbl.
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4. Ctpykrypa, oOpasyiomiascsi B pe3yjbTaTeé CpacTaHWs KOJUIOMIHBIX YacTHIl B
CIUIOIIHOW  TPOCTPAHCTBEHHBIM KapKkac-ceTKy Ioj  JelicTBueM Ban-zep-
BaaJbCOBBIX CHJI Ha3bIBAETCS KOHCHCAIIMOHHOM.

5. KoarynsuuoHHBIE CTPYKTYpbl BO3HHMKAlOT B pe3yJIbTaTe IOHIKEHHA
arperaTHBHOIl YCTOHYHBOCTH JMCIIEPCHOM CHCTEMBbI IyTeM CLETUICHUS TIEPBUYHBIX
YaCTHUIL AUCTIEpCHON (ha3bl B IPOCTPAHCTBEHHBIE KapKackl.

6. Ecin o0BeMHBIN Kapkac—ceTKa (OpPMUpYETCsl 3a CYET XUMHYECKHMX CBS3eH
aTOMOB, MOJIEKYJ] WJIH KPUCTAJIMYECKUX CPOCTKOB, a JIMCIIEPCHOHHAas cpea
3aKIoueHa B sfYeiikaXx Kapkaca, TO CTPYKTypa CHCTEMBl Ha3bIBaeTCs
KOH/IEHCALIMOHHO—KPUCTAIITU3ALIUOHHOM.

7. Crenuduyeckoe CBOMCTBO KOAryJSLMOHHBIX CTPYKTYp — THKCOTPOINUS —
CIIOCOOHOCTh ~ CaMOINPOM3BOJIBHO  BOCCTAHABIMBATBCSA IOCHE  IpeKpalieHus
MEXaHHYECKOI0 BOB}IEECTBHH.

8. XapakTepHOe CBOMCTBO THUKCOTPOMHBIX CTPYKTyp — 2JIaCTUYHOCTD.
[TnacTHuHble TejJa HeoOpaTHUMO M3MEHSIOT pasMepbl M (GopMy MNoxa AeHcTBHEM
BHELIHHX CHJI; TIOCIIE ITPEKPaIeHUs] BO3AEHCTBUS H3MEHEHHUS OCTarOTCs.

BOITPOC 6.2.2. IIpoananuzupyiime onpedenenus, Xapakmepusyiouue ceoicmea
cmpyKkmyp u Hatloume owtubouroe?

OTBETHI:

1. OB6pa3oBaHue CTPYKTYpbl, OXBATHIBAIOIEH BeCh 0OBEM OUCIIEPCHOH CHCTEMBEI,
BO3MOJKHO TOJIBKO NPH OIpeIe/IeHHON KOHIIEHTPALHH YacTHIl AUCIEepCHOH (as3bl,
JIOCTAaTOYHOI /ISl TOCTPOSHUS LIEJIbHOI0 KapKaca.

2. CBsA3b MEXIY BS3KOCTBIO KOJIJIOWJHOM CHCTEMBI M COJEPXKAHMEM IUCIIEPCHOM
(ha3bl ONUCHIBAETCS YpaBHEHUEM 7 =17,(1+-K - ), T 1| U 1o — BA3KOCTb CUCTEMBI U

cpensl; K — koHcraHTa, onpenesnsemas ¢opmol uacTui; ¢ — oObeMHas 10

aucriepcHoit ¢aszbl B 00beMe CHCTEMBI.
du

3. TeyeHue BS3KHX Te€J OIMMUCHIBACTCS 3aKOHOM P=ng, rae P — HanpsokeHue
casura; U — nuHeiHas CKOPOCTh TeUEHHUs; X — KOOpAHWHATa, HOpMallbHas K II0TOKY;
1 — BA3KOCTb CPeIbl.

4. Bs3KOCTh AMCIIEPCHBIX CHCTEM — HEIOCTOsIHHAs BenuyuHa. Ee 3HaueHue
3aBHCHT OT YCJIOBHI OIpeIesieHus, OT CKOPOCTH TE€UEHHUSI.

5. BsskocTe TeNa OTJIHYAKOTCS OT IUTACTHYHBIX TEM, YTO TEKYT MpH JHOOBIX
HanpspkeHUsX. Hanuune CTpyKTyphl U3MEHSET XapakTep TeUeHHUs.

BOIIPOC 6.2.3. Ha xakom u3 epagukoe npedcmasneHa XapaKxmepHasn
3Q6UCUMOCb  BA3KOCMU OM  HANPAJICEHUS €08U2a 0N CEA3HO-OUCNEPCHOU
CMPYKMYPUPOBAHHOU cCUCmeMbl!

OBETBI:
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BOITPOC  6.2.4. Ilpoananusupyiime  NONOJCEHUS,  XAPAKMEPUIVIOUUE
IKCnepuMeHmanvHvie Memoosl onpeodenenusn easkocmu. Kaxoe uz nux aensemcs
HeKOppeKmHbIM?
OTBETHI:
1. Merox Ctokca 3aKkilOyaeTcsi B ONpEJEJICHUU YCKOPEHUS MNajieHus IIapuka
OIpeJeIeHHBIX 00beMOB U MacChl B HCCIIeLyeMOH KUIAKOCTH.
2. Ckopocts cBOOOZHOrO majaeHHs IIapuKa B BI3KOH cpeuge obOpaTHO
MPONOPLIMOHAJIbHA BA3KOCTH JKUIAKOH Cpesibl.
2. Metoa KanuUIIPHOTO BHCKO3MMETpa OCHOBAaH HA HM3MEpPEHUs BpPEeMEHH, 3a
KOTOpOE BBITEKAeT OINpeeeHHBIH 00beM JKHUIAKOCTH 4Yepe3 Kanwuisap, UITHHA H
IHaMeTp KOTOPOro U3BECTHBI.
3. BsskocTh JKHMAKOCTH OOpaTHO TMpONOpPLMOHAIBHA 00BEMy JKHIKOCTH,
BBITEKAIOIIEH 3a ONpeie]IeHHOe BpeMsi U3 Kanuuisapa.
4. Mertoz poTallMOHHOIO BUCKO3UMETPAa OCHOBaH Ha U3MEpPEHHH 4YHciaa 000poTOB B
eIMHHUIY BPEMEHH BpPAILAIOLIerocs: HINHApa.
5. Jlis TOYHOTO M3MEpEeHUs BSI3KOCTH HEOOXOAMMO yCTaHaBIMBATh CTAllMOHAPHBIH
PEKUM TEUEHHS )KUJIKOCTH U MIOCTOSIHHYIO TeMIIepaTypy.

BOIIPOC 6.2.5. Kaxoii u3 napamempos He e6ausem HA  6A3KOCMb
CMPYKMYPUPOBAHHOU cucmembl?

OTBETHI:

1. KOHLIEeHTpaLus JucriepcHoM (a3bl

2. HampsHKEHHUE CABHIa

3. peXuM TEeYEHHUS

4. hopma yacTuil AucriepcHoH (aspl

5. Temneparypa

6. THKCOTPOIIUS.

Bonpocs! k 3auety
VY nenpHasi IOBEPXHOCTh M pa3Mephl YaCTHULl B JUCIIEPCHBIX CHCTEMaXx

Knaccudukanuusi TUCHEPCHBIX CUCTEM

IToBepXHOCTHOE HaTsKEHUE

AncopOLHOHHBIE SIBICHUS

VYpasuenue ajcopbuuu I'enpu

VpaBHenue aacopdbuuu OpeitHinxa

YpaBrenue aacopbuuu Jlenrmiopa

AncopOuus Ha HOPHUCTHIX azcopOeHTax

9. CrpoeHHe MULEILIBL, pacyeT 3JMeKTPOKHHETUIECKOTO [TOTeHIana
10.251eKTpOKUHETHYECKHE SIBJICHUS

11.CenumMeHTallMOHHOE paBHOBECHE

ol B R ol o
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12.Koarynsiiusi JUCIEPCHBIX CUCTEM JIEKTPOJIHTAMH

[Tommepkka caMOCTOSITeNbHOM paboThl  CTYyAEHTOB oOecreynBaeTcs
COOTBETCTBYIOLIEH y4eOHO-METOAUYECKOH JIUTEpaTypOil:

1. Onpieckuit M.B., opodeera N.b. Komnouanas xumust. I[ToBepxHOCTHEIE
SBJICHUST M JUCIIepCHble cUCTeMbl. PeHTHHroBas cucCTeMa OpraHHM3alUH HU
OLICHKM CaMOCTOSITEIbHOM pabdoThl cTyaeHTa/ Yuyel. mnocodue. Bial'V,
Bnagumup. — 2003.
2. Ilpaktuyeckue pabotsl 1o koswtouaHo xumuu. Ilunsesa JLIL, Cynakosa
H.H., Benoycosa B.H., Munakosa T.C., MamonToB I'.B. YyeGHoe mocobue.
2015. 244 ctp.
3. Ilpaktukym mno xomnoumHoit xumun. Kupuuenko O.A. VuebGHoe

noco6ue.2012. 110 ctp.

7. YAEBHO-METOJUYECKOE U THOOPMAILIMOHHOE
OBECIIEYEHUE JUCLMITJIMHBI

a) OCHOBHas JIMTEepaTypa:
1. KonnouaHass XMMHSI TMOBEPXHOCTHO-aKTHUBHBIX BeILECTB. BepexXHHKOB
B.H., I'epmameBa U.W., Kpsicun M.IO. Vye6Hoe nocobue. 2015, 304 ctp.
2. Komnoumgnas xumus. Pomanenko E.C., ®panuesa H.H., besrrua E.B.
Vue6Hoe nocodue. 2013., 52 c.
3. Hymraes A.B. JIaGoparopHslii mpakTukyM 1o Gpusnueckoit u
KosmouiHOM xumuu. 2012, 80 c. (bubnuorexa Bal'Y)
4. IlpakTHKyM IO KOJUIOMIHOM XuUMHUHM. YyeOHoe mocoOue Ui By30B.
Jlomxuukosa B.JI., 3aneimoBa H.M., Jlomatuma JIL.M. 2012., 288 c.
(Bubmuoreka Bal'y)
5. Tpaxktukym no komtougHoit xumuu. Kupuuenko O.A. 2012., 110 c.
(bubmmorexa Bal'yY)

0) DOTMOJIHUTEIbHAS JIUTeparypa:

1. Kypc xomnnounnoi xumuu. @puapuxcoepr I.A. Yuednuk. 2010. 416 c.
(Bubnuoteka Baly)

2. ®usnveckas U KoyutouaHas xuMmus. Mapunkuna I'.A., ITonskosa H.IL.,
Kogans 10.U1. YueGHoe nocodue. 2009., 151 c.
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3. OcHoBbl OMOMU3MYECKOH W KOJUIOWAHOM XHMHH. YueGHOe mocobue.
Bapkosckuit E.B. u ap. 2009., 160 c. (Bubnunoteka Bnly)

4, OctBansa B. Kparkoe mnpaxTudeckoe PpyKOBOACTBO IO KOJUIOHIHOM
xumuu., 2010 1. 86 c.

5. dusndeckas U KoJUloHaHas Xumusa. Yuednoe mnocobue. Pomun B.B.,
["opuaxoB 2.B., OpoGen B.A. 2016., 270 c.

B) NepUOANYECKHE U3TaHUS:
. Boga: xuMusi 1 3K0JI0TUsl.
. CopOunoHHBIE ¥ XpOMAaTOrpaduyecKye mpoLecChl.
. Environ Technol.
. BoctouHo — EBponelckuii )xypHall Hepe0BbIX TEXHOJIOTHHI

B W o =

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

W WD —

8. MATEPHUAJIbHO-TEXHUYECKOE OBECITEYEHHUE JIMCITUITJIMHBI

O6opyaoBaHue Ui BEIMOJHEHHUS J1abOpaTOpHBIX pabOT B IPAKTHKYME II0
KOJIJTOMHON XUMHMH.
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Pa6ouas nmporpaMMa JANCIUILIHHBL COCTaB/ICHa B COOTBETCTBHHU ¢ TPeOOBaHUAMHE
®I'OC BO no Hanpasnenuto 18.03.01 — Xumuyeckas TEXHOIOTHS

f-'}

PaGouyio mporpaMMy COCTaBHII A i p s iot” Kyxtun b.A.

7~
-

o

- _....}:/5 o™ - "".
Penenzent: OOO «bMT», K.X.H., Hay4. COTPYIHHK :f' /;/“/ i .

IIporpamMma paccMoTpeHa 1 o06peHa Ha 3aceianiu Kadeapsl XuMuu

npotokon Ne /or__ 5 <% <&

3aBenyromunii Kadenpoi AL ,;/ Jrreers  Kyxtun B.A.

./"
o~

i

PaGouas mnporpamMma paccMOTpeHa M ojaoOpeHa Ha 3aceJaHHH y4eOHO-
MeToauyeckoi komuccuu HanpapiaeHus 18.03.01 — Xumuyeckas TeXHOJIOTHUS

TIpotoxon Ne / ot 4<% 20/Cro
[Ipencenarens KOMUCCHH /}/ ITanos FO.T.

"
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JIUCT IIEPEYTBEPXIEHII
PABOUYEM ITPOI' PAMMBI JIMCLIUITIMHBL KOJUIOMTHA ST XYM

PaGouas mporpamma o1006peHa Ha yueOHBIHN Tof.

[TpoTokon 3acenanus kadeapsl Ne OT roja.

3aBenyromuit Kadenpoi

Pabouas nmporpamma oxobpeHa Ha y4eOHBIN o,

[Iporokoin 3acenanus kadenpor No OT roja.

3aBemyromuit Kadenpoi

Pabouas nporpamma ogodpeHa Ha yueOHBIN rof.

[Iporoxoin 3acenanus Kadeapsr Ne OT roja.

3aBenyrouui Kadeapoi
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Penensus
Ha pabouyio nporpaMmy aucHUITHEG « Koutonanas XuMusy Ul CTYI@HTOB HalpaBJIeHHs
18.03.01 «Xumuyeckas TeXHOJIOrusi» ouHOi opmbl 00ydeHus (aBrop npodeccop Kyxtun b.A.)

Ha peuen3upoBanue mnpejcraBieHa padodas nporpaMma JHCHUIUIMHBL «XHUMHUUeCKas
texHosorus» npodeccopa kadeapsr xumuum KyxtnHa B.A. 18 CTYJEHTOB HampaBleHHS
18.03.01 «Xumuyeckast TeXHOJIOrHA» 09HOM Gopmbl 00yUeHHS.

B paGoueii mporpamme uyeTtko cOpMy/IHpOBaHA I11€b OCBOCHHUS CTYIEHTAMH IaHHO
JAUCLHTLTHHEI M 33]1a4H, BBIITOJIHEHHE KOTOPBIX [MO3BOJISIOT JOCTHIHYTH 0003HaYeHHYIO 11e1b.

B coorBercteun ¢ ®I'OC BO B mnporpaMve nepeyuc/ieHbl KOMIIETEHIHH, B
(GopMHPOBaHMH KOTOPBIX Y4YacTBYeT aucuMIUIMHA. OrnpeneneHsl M YETKO COIMJIACOBAHLI ©
COOTBETCTBYIOLIMMH KOMITETEHUMSIMHU pe3y/IbTaThl 00pa3oBaHus.

O0beM AUCOHUIUIMHEL (B 3a4€THBIX €IMHHIAX M 4Yacax) COOTBETCTBYET y4eOHOMY IJIaHY
HanpapieHus. TeMaTHYecKHi I1aH JUCLMIUIMHBI NpPEACTaBiIeH ¢ pa30HeHHeM [0 HeaelsM C
yKasaHueM KojpdecTBa BceX (opM 3aHsTHil, B TOM 4YMCIE B HHTEPAaKTHBHOH Qopme.
[lepeuncrieHbl KOHTPOIbHBIE MEPONIPHATHS TEKYyILIeH H NMPOMEXKYTOUHOMH aTTecTaluy 10 UTOram
OCBOGHHS JUCUHMIUTHHBL B wacTi comep:kaHus AMCHHMIUIMHBI TEMAaTHYECKHIl TIaH MPECTaBIICH
JOCTATOYHO MMOAPOOHO, YTO MO3BOISAET COCTABUThH IIPEACTaBICHHE O MaTepHale JeKIHOHHOIO
Kypca, Temaruke 1abopaTOpHBIX 3aHATHH W CHeNaTh BLIBOJA O TOM, 4YTO COJAepKaHHe
JHCHHILIHHBI MOJHOCTBIO COOTBETCTBYET COBPEMEHHBIM TEHACHIMSAM pPa3BHTHA HaykKH H
TEeXHHKH B 00/1aCTH XHMHH.

B paboueii mporpamMme cojep:Karcs OLEHOYHBIE CPEICTBA B BUJE 3alaHUi PEHTHHI-
KOHTPOJIS, BONPOCOB K 3auery, TeMaTHKH TMpPaKTHYECKHX 3aHATHH, KOTOpBIE IO3BOJSIOT
penoaaBaTelil0 OOBEKTHBHO OLEHHMTH Pe3y/IbTaThl OCBOCHHS MHCIHIUIMHBI B Tpolecce H B
KoHIle OoOy4yeHHs. JlaHbl MeTOAMHMECKHE YKasaHusi M yueOHO-MeToaMueckoe obecreueHue
caMocCToATEIbHOM paboThl CTYAEHTAa KaK HEOTHEMIIEMOH cOoCTaBHOH uyacTH 0Opa3oBaTEbHOrO
npoiecca.

Omnucansl TexHOJOrHH OOy4YeHHs, NpPUMEHSEMblE aBTOPOM M  aKTHBH3AIHH
00pa3oBaTeIbHOTO TIpolecca Al BeeX (GopM 3aHATHM: JIeKUMH. 1a00paTOpHBIX 3aHATHI,
caMoCTOATEIbHOH padoThl.

B  paboueit mporpaMme  IepeyHciIeHa  y4eOHO-METOIAMYECKas  JIATeparypa,
PEKOMEHIOBAHHAS ABTOPOM ISt M3YYEeHMs JAMCIMIUIMHBEL OCHOBHAs, KOTOpasd (opMHpyeT
OCHOBHBIE PE3yJIbTAThl 00pa3oBaHUs M 3asBICHHBIC KOMIETCHIMHU, U JOMOJHUTEbHAA (B TOM
qucne HMuTtepHeT-pecypchl). HeoOxoammas i Oonee riIyOOKOro OCBOEHHS OCHOBHBIX
MOJOKECHAH JIMCUMILIMHBI M Pa3BUTHS TBOPHYECKHX M HHTE/UIEKTYAJbHBIX CIOCOOHOCTEI
CTYJIEHTOB.

3agBieHHoe B paboyeii mporpaMme MaTepHalIbHO- TEXHHUECKOe obecrneyeHne no3poseT
peau30BaTh 3a/1a4M JHCIHIUIHHEI H JIOCTHIHYTh MOCTABICHHOM IIEJIH.

Takum o6pazom, npeacraBieHHas pabodas NporpaMMa QHCHMIUTHHBI «XHMHYecCKas
TexHomorus» mpodeccopa kadeapel XUMHMH COCTAaBlIEHA B IIOJHOM COOTBETCTBHH C
tpeGosanusiMui ®T'OC BO u MoxeT ObITh HCMOJB30BAaHA NpPH IOArOTOBKE OakanaBpoB
nanpasaennsi18.03.01 «Xumuyeckas TEXHOIOTHSI»

”,/f:'-'/“ /
PerieH3eHT 'i/e_’,-,‘--' i/ Hayusblif cotpyaank OO0 «BMT». k.X.H. Tpetpsakos A.B.
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