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1. Crpykrypa, u 0011asi TPYA0EMKOCTb M CHUILINHBI.
OO61mast TpyA0€MKOCTh TUCHUTUIHHBI COCTABJISIET 2 3a4eTHBIE €IUHUIIBI (72 9acoB).

Ounas hopma oOydeHHst 3aounas popma
00y4YeHHS

Kypc 2

Cemectp 3

Jlexnun 18

[IpakTrueckue -

(cemuHapCcKue) 3aHATHS

JIaGoparopHble 3aHATHS 18

Htoro aynuTopHBIX 3aHATHI 36

CamocrositenbHas paboTa 36

Kypcoas pabora -

®opMa KOHTPOJIA
3aueT 3
OO011e€e KOJIMYECTBO YaCOB 72

2. Ilenu ocBOEHMS AU CHUTLIHHBI

Llenpto ocBoeHHs ydeOHOW AMCHMIUIMHBI «DuU3nuecKas W KOJUIOMIHAS XHMHS», SBIISIOMICHCS
gacteio OIIOIl mo wnampaBnenuio 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMsS NPOQUISIMH
noarotoBku) npoduinu Xumus, buosnorus u obecneuuBatomeit peanuzanuio GI'OC 3+ no gaHHOMY
HaIpaBJICHUIO, ABJIACTCA BOOPYKHUTH CTYJACHTOB CHUCTEMOH TCOPCTUUCCKHUX 3HAHUH. BI)II[CJII/ITI) TJIaBHBIC
TEHJICHIIMU B Pa3BUTUH (U3MYECKOH M KOJUIOWIHOW XMMHHU KaK OCHOBHOTO TEOPETHYECKOro (pyHmameHTa
COBPEMEHHOM XMMHMUYECKON HayKH, CIIOCOOCTBOBATh MPUOOPETEHUIO CTYJEHTaMHM 3HAHUNA IO OCHOBHBIM
BONPOCAaM XUMHYECKOW TEPMOJUHAMUKU W KHUHETUKH, JJICKTPOXHMHUH, KIACCH(DUKAIMK JTUCTIEPCHBIX
CHCTEM, IMOHITHUSA T€TEPOTeHHOCTh M JHMCIEPCHOCTh, MOIYYEHHUE M KOAryssus TUApo(OOHBIX 30JIeH,
CBOMCTB OT/AEIBHBIX KJIACCOB JUCIICPCHBIX CHCTEM.

3apaum u3yvyeHus AUCHUILIUHBI:

° q)OpMI/II)OBaHI/Ie CIIOCOOHOCTH ITOHUMATh TEPMOANHAMHUYCCKUX CHUCTEM U JUCIICPCHBIX CHUCTEM B
npodeccnoHaNbHO e TEeNbHOCTH;

® pa3BUTHE TBOPUYECKOI'O MBIIUIEHUS, 00beIMHEHNE (PYyHAAMEHTAIbHBIX 3HAHUM OCHOB (PM3UYECKON
n KOJ'IJ'IOI/IJIHOI\/'I XUMHHU, METOAAa MOJCIHUPOBAHHA IIPU IMPOBCACHHUU IMPAKTHYCCKUX 3aHATHN C
nocneayroieit 00padoTKoN U aHAIN30M PE3yIbTaTOB UCCIICIOBAHMIA;

° q)OpMHpOBaHI/IC O6HICFO XUMHUYCCKOIr0 MHUPOBO33PCHHUA W Pa3BUTUC XHMHUUYCCKOI'O MBINIJICHUA,
JJOTHMYECKOI'o u a6CTpaKTHOFO MBIIIJICHUS, TIPUEMOB yqe6H0ﬁ 7 TT03HABATEIHHOMN JACATCIIbHOCTHU U
T.1.;

® H3Y4YCHUC OCHOBHBIX MOHATHH 1 TTOJ0KEHUH JAUCHUITIINHBI «Dum3ngeckas u KoJutouaHass XuMUs)» B
COOTBETCTBHUH C 00pa30BaTEILHOM MPOrPaMMON;

® TI0Ka3aTh KaKUMH CIIOCOOAMHM M METOJaMU W3YYalOTCSl TEPMOJUHAMUYECKHE CHUCTEMBI, yCIOBHS
JIOCTMIKEHHSI PABHOBECUS B HUX, IIOBEPXHOCTHBIC SIBJICHUS B JHMCIEPCHBIX CUCTEMAaX, KMHETHKA
TOMOTEHHBIX peakUui, MEeTOJbl TONy4yeHUs TUAPOPOOHBIX 301e M UX CcTaduiIM3aIus,
AJIEKTPUYECKHUE CBOMCTBA 30JIE€M KOJUIOUIHBIX YaCTHILI.

3. Mecto qmucuunimmabl B cTpykrype ITIOOII 6akanaBpuara

Jucuunnuna «®Pusnyeckas M KOJUIOMJHAS XUMUsD» OTHOcUTca K BapuatuBnoit yactu Bb1.B.25
nonrotoBku OakanaBpa 44.03.05 — Ilemarormueckoe oOpazoBaHue (C AByMS MPOQWISIMU MOITOTOBKH).
[Mpodunu Xumus. buonorus. J{ns u3yueHuss AUCUUTIIMHBI HEOOXOIMMBI 3HAHUS, YMEHUSI U KOMIIETCHIINH,
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MOJIy4eHHbIe oOyuaroluMucs B OakajgaBpuare B pe3ylbTaTe OCBOCHMS TucHUIUIMHBI «Heopranmueckas
xumusy, «O0mas xumus», «BBeneHne B XumMumo». Takke BO3MOXKHA Ommopa Ha Kypchl «OpraHudeckas
XuMusy, «Pusnkay, «Bbiciias MaTeMaTuka», « AHAIUTUYECKAsT XUMUSD.

Jiisi ocBOeHUs1 y4eOHOI TUCHUILIUHBI «Du3nueckas U KOJUIOMIHAS XUMUS» Y CTYICHTa, B XOJe
M3Y4YEHHUS  MPEIIIECTBYIOIIMX  JUCUUIUIMH,  JIOJDKHBI  ObITh  COPMHUPOBAHBI  CIIEAYIOIIHUE,
MpeIBApUTEIIbHBIC, KOMITETEHITUH:

Oo0mexkyabTypHble KomnereHuu (OK):

- CHOCOOHOCTh WCMONB30BaTh €CTECTBEHHOHAYYHbIE W  MaTeMAaTUYECKUE 3HAHUS IS
OpPHEHTHPOBAHHS B COBpeMEeHHOM HH(popMmaimoHHoM mpoctpanctse (OK-3);

Ob6menpodeccnonanbuoii komnerenuu(OIIK):

- TOTOBHOCTh CO3HABAaTh COIMAIBHYIO 3HAYUMOCTH CBOeH Oynymiedt mnpodeccuu, obnanaTh
MOTHBAIMEH K OCYIIECTBIEHUIO podeccruonanbroi aesreapaoct (OIMK-11);

IIpodeccnonanbubie komnerenunu (I1K):

- TOTOBHOCTBIO pEaM30BbIBaTh OOpa30BaTeIbHBIE MPOTrpaMMbl MO Y4eOHBIM NpeaMeTaMm B
COOTBETCTBHH C TpeOoBaHMsIMH 00pa3oBaresibHbIX cTaHaapToB(I1K-1);

- CHOCOOHOCTH HCIIOJIb30BAaTh BO3MOXKHOCTH O0pa30BaTeIbHOW CpeAbl IS JOCTHKEHUS
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB O0YUCHHsS M OOECTICUeHUsI KauecTBa yu4eOHO-
BOCITUTATEIILHOTO MPOIIecca CPEACTBAMHU TperogaBacMbIx yueOHbIX npeameron (ITK-4);

- TOTOBHOCTBIO K B3aMMOJICHCTBHIO ¢ y4aCTHUKaMu oOpasoBaresbHoro mnporuecca (I1K-6);

- TOTOBHOCTH HCIOJb30BaTh CHCTEMAaTU3UPOBAHHBIE TEOPETUYECKUE U MPAKTHUECKUE 3HAHUS IS
MOCTAHOBKH U PEILICHUS HCCIICA0BATENbCKUX 3a1a4 B o0nactu oopasoBanus (I1K-11);

- CMIOCOOHOCTH PYKOBOMTH YU€OHO-HUCCIICI0BATEILCKOMN IesATeIbHOCTRIO 0Oyuaronuxcs (ITK-12).

4. TpeOoBaHusl K pe3y/JbTaTaM OCBOEHHS IMCUMILIUHBI (KOMIETEHIHMH 00y4alomerocs,
¢opmupyemble B pe3yabTaTe 0CBOCHHUS TUCHUIIIUHBI (MOIYJIfA)

BBINyCKHUK, OCBOMBLIMH Mporpammy OakajaBpuaTa, JODKEH 00janath  CICIYIOIIMMHU
OOIIEKYIbTYPHBIMH KOMITCTCHIUSIMU:

- CIIOCOOHOCTHIO ~ HCIIOJIB30BATh ~ CCTCCTBCHHOHAYYHbIE UM  MATEMATHUYCCKHE 3HAHMS UL
OPUEHTHPOBAHUS B COBPEMEHHOM MH(popManmoHHOM npoctpancTse (OK-3).

BeITycKHUK, OCBOMBIIMI INporpaMMmy OakaiiaBpuara, JOJDKEH 00Janarh NpodhecCHOHANEHBIMU
KOMITETCHIIMSIMH, COOTBETCTBYIONIMMHU BHIY (BHAaM) NPO(ECCHOHATIBHON AEATETHbHOCTH, HAa KOTOPBIH
(KOTOpBIC) OPUEHTHPOBAHA MpOrpamMMa OakaaBpuara:
nelaroruuecKas AesTelIbHOCTb:

- TOTOBHOCTBIO UCIIOJIb30BAaTh CUCTEMATH3NPOBAHHBIEC TEOPETUUECKUE U TIPAKTHYECKUE 3HAHUS IS
noctanoBku U pemenns (ITK-11).

B pesynbrare nzydeHus IUCHUIUIMHBI BBITYCKHUK (CHEUAINCT) J0JKEH IPUOOPECTH ClIETyIONIne
O0IIEKyJIbTypHBIE, TPO(EeCCHOHAIbHBIE 3HAHUS, YMEHUS U HAaBBIKH:

3HAaTB: OCHOBBI XUMUU U (PU3UKHU IO MPOrpamMMe 00ILEro OCHOBHOTO 00pa30BaHuUs;

YMmerb: NpoBOAUTH PACUETHI TEPMOAMHAMUYECKHUX BEIUYMH, KOHCTAHT CKOPOCTEH DPa3IUYHBIX
MOPSAJKOB, TIOBEPXHOCTHOTO HATSKEHUS, IOPOTOB KOATyJISUUU  30J€H, 3JIeKTpOopopeTndecKon
MOABUKHOCTH KOJIJIOMIHBIX YaCTHLL.

Baanersb: HaBbIKaMH XMMHUYECKOTO HKCIEPUMEHTA, HABbIKAMU CaMOCTOSITENIbHOM paboThl C
y4eOHOM, MEeTOANYECKON 1 HayYHOH JINTEpaTypoil B 061acTu (hru3nyeckoi ¥ KOJITOUTHON XUMHUH.

OOumM cpencTBOM KOHTpOJS SIBJISIETCS BBEACHHAs B YHUBEpCUTETE OauIbHO-peHTHHIOBas
CHCTEMa OIICHKH YCIIEBa€MOCTH CTY/IEHTOB CIIELIMAJINTETa U HalpaBieHUi OakanaBpuara.

[Ipy npoBeneHUM YyueOHBIX 3aHATHH OOECIeYMBAETCs pa3BUTHE Y OOYYAIOIIMXCS HaBBIKOB
KOMaHJHOW paboThl, MEXJINYHOCTHOM KOMMYHMKAIUHM, HPUHATHS pPELICHUH, IHIEPCKUX KayecTB.
Hcnons3yercs NpoBeAeHUE UHTEPAKTUBHBIX JIEKIWM, TPYNIOBBIX JUCKYCCUN, POJIEBBIX UTP, MaTepHaJIbl



Ha OCHOBE PE3yJbTAaTOB HAYYHBIX HCCICAOBAaHMH, B TOM YHCIE C YYE€TOM PErHOHAIBHBIX OCOOEHHOCTEH
npo¢ecCHOHATBLHOM IeATENFHOCTH BBITYCKHUKOB M OTpeOHOCTEl paboTonarerneit.
Hucuummba «®Pusnyeckass W KOJJIOWJHAS XUMUS» SIBISETCS OCHOBOM Ui  HM3y4YCHHS

€CTECTBEHHOHAYYHbBIX JIUCHMIUIMH: «OpraHuyeckas XUMHUs», «AHaIUTHYECKass xumus», «Kosmoumno-
JUCTIEPCHBIE COCTOSIHMSI B Tpupojie», «30paHHble T1aBbl OpPraHUYecKod XuUMHUW», «MonekymnspHas
OHoI0TusNY, «XUMHUS BRICOKOMOJICKYIISIPHBIX COSTMHEHUNY, « XHUMHSI OKPYKAIOIIEH Cpeapl».



5. Coaep:xxaHue u yueOHO-MeTOAUYECKAs] KAPTA JUCIHILINHBI

3 cemecTp Ta6uura 5.1
Ne HaHMCHOBAHIC TeMu(BOHpOCOB), 3/2}}175;11::]):1;01; CamocrosiTenbHas paboTa Konnuectso 632::; zzﬁz;uen paboThI I Jureparypa | ... |
Heneim H3YHACMBIX IO IAHHOU IMCLHILIMHE 1 1120 Copnepxxanue Yacsl Dopma KOHTpOIIS Mux Makc
1 [Ipenmer, 3amga4uu 1 METOABI (HU3UISCKOM - 3aBHCUMOCTh 2 [MuceMeHHBIC 2 3 [1-6],7,8,9
1 XUMUU. OCHOBHBIE TEPMUHBI U TIOHATHS TETIOBbIX 3¢ dexToB JIOMalllHUE  3aJaHus
tepmoauHamuki. [lepBoe Hauano OT TEMIIEPaTypPBIL. (KOHCTIEKT).
TEPMOJIUHAMUKU. BHYTpEHHSAS 3HEpTrHUsl, 3akoH ['ecca.
SHTANBIHA. TEeIIoeMKOCTh U e TenmoeMkocTh Pabora ¢ yueOHoii
3aBHCHMOCTb OT TeMIIepaTyphl. 3aKOH (1300apHast, JIUTEPATYPOH
T'ecca u ero cneacTBus. YpaBHEHHE M30XOpHAs). 3aKOH
Kupxroda. 3naueHue mepBoro 3akoHa Kupxroda.
TEPMOANMHAMUKH JJI U3yUEHUS
IIPOIIECCOB B )KMBBIX CUCTEMaX.
2 2 TerutoBbie 3 dhexTh 2 IIuceMeHHbBIE 2 4 [1-6], 8, 9
peakuuii B pacTBOpax. JIOMAIITHHE 3aJaHus
(KoHCTIEKT).
[loxroroBka no Teme
JKCIIEPUMEHTA. Bormpocsr k
pyOeKHOW KOHTD.
pao.
3 BTopoe Hauano TepMOgMHAMUKH. - 3aBHCHMOCTE 2 IIncsMmeHnnaEbIC 2 4 1,5,6,8,9
OHTponus U ee cBoilcTBa. Tperuit BHYTPEHHEH SHEPruu AOMAIlIHAC  3aJjaHusd
3aKOH TEPMOJWHAMUKY (TIOCTYIIAT OT TEMIIEPATYPhI U (KOHCIIEKT).
IInanka, Teopema HepHcTa). obbema. Temora u
CraTuCcTHYECKHI XapaKTep BTOPOTO pabora Kax GopMbl
3aKoHa TepMoanHamMuku. @opmyna Hepeaain SHEPrun.
bonsMana




ITonroroBka mo Teme
JKCIIEpUMEHTA.

IIncemennbIC
JOMaIlIHAE  3aJaHus
(KoHCTIEKT).

[1-6], 8, 9

TepMmomuHaMuIecKue TTOTEHITHAITEI. CrencTBus 3aK0HA PaGora c yueOHoif [1-6], 8, 15

OHeprus I'u66ca U JHEPTUA I'ecca. Pacuer anepruun JUTEpaTypoun

I'ensmroseia. DyHIaMEeHTAIbHbIE CBSI3H.

ypaBHeHus [ m06ca. XapakTepucTideckue TepMmoauHaMuyecKue Bomnpocs k

¢dbyakun. O0mue yciaoBHS PaBHOBECHS, MTOTEHIINATBI. pyOeXKHOI KOHTP.

BBEIPKCHHBIE UEPe3 XapaKTEPUCTHUCCKHE paod.

dhynkun. Kputepun caMonponu3BoIbHOTO

MPOTEKaHUS npoiecca u

XapaKTepUCTUYECKHEe GbyHKIUH.

XHUMHUYECKUI TIOTEHIIMAJl HIealbHBIX U

peanbHBIX CHUCTEM. YCJIOBHSI PAaBHOBECHS

U CAaMOIPOU3BOJIBHOIO  IPOTEKAHHUS

MpOIIECCOB B~ MHOTOKOMITOHEHTHBIX

CHCTEMaX.
TepmonnHamudeckue [TuceMmenHbIE [1-6], 8, 9,
IOTEHIIUAIEI. JOMAIlIHAE  3aJaHus 14, 18

CrannapTHbIC YHEPTUU
I'ub6ca obpazoBanus
BEILIECTB.

IloaroroBka 1o TeMe
9KCTIIEPUMEHTA.

(KoHCTIEKT).




KoHCTaHTa XHMHYECKOTO PaBHOBECHS H Awnamus Pabora ¢ yueOHoi 2 4 [1-6], 8, 16
CrocOOBl ¢  BBIPAXKCHUS. YpaBHCHUS (byHIaMeHTaTbHBIX JUTEPaTypoi
M30TEPMEI XUMUYECKOH peaxuu, ypaBHEHUH ist
1300aphl, U30XOPHI. sHepruu ['udoca u
VYiaenbHas 3NEKTPONPOBOJAHOCTh H €€ SHEpPTUU
3aBUCUMOCTb OT KOHUCHTPalUH JUIs I'enpmronbia.
Cna0bIX W  CHWIBHBIX  OJIEKTPOJIUTOB.
OKBHUBAJICHTHAsE  DJIEKTPOIPOBOJHOCTD.
3akoH Konspayma HE3aBUCUMOTO
JBWKEHMsI HOHOB. KoHIyKTOMEeTprieckoe
TUTPOBaHUE W €ro TNPUMCHECHHE B
MPaKTHKE.
TepmoauHamuka KommoxkBuym, 8 14 [1-6], 8, 9,
XUMHUUYECKOTO MHCHEMEHHBIE 12, 15
paBHOBECHSI. JOMAIlHUE  3aJIaHHsI
IToaroToBka mo Teme (KOHCITIEKT),
IKCIIEPUMEHTA. . pedepar
ONeKTpOaHbIE MIPOLIECCHI. YpaBHEHHE N30XOPHI U [IncemenHsble [1-6],8,9,17
DIEeKTPOABIKYIITIE CHJIBI B40). n300aphl. JIOMAITHAE  3aJIaHUS
ONEeKTPOXUMUYECKHI MOTEHIUAL. KonTakTHbIN U (KoHCTIEKT).
VYcioBusi  paBHOBECHSI C  Y4acTHEM T Py3nOHHBIN
3apsHKEHHBIX YaCTHII. Ckavok noreHipair. Cxema u
MOTEHIIMANA Ha TPaHKIIe METaJUI-PacTBOP. MpaBUIIa 3aIcu
DJeKTpOIHbIE TMOTEHIHUAbI. Y paBHEHUE JNEKTPOXUMHUYUECKON
HepHcTa [U1st 37€KTPOAHOTO MOTEHIMATA SN,
u DJIC uemnw.
j 28 50 [1-6], 8, 9,
HEPBASA PYBEXKHASA ATTECTALUSA (KOMIIBIOTEPHBIU TECT) 12,13




10 dopmanbHas KHHETHKA MIPOCTBIX WneanbHble 5KUIKHE PaGora ¢ y4eOHOI [1-6] 8, 9, 12
HEOOpaTUMBIX PEAKITHI. pactBopsl. 3akoH ['eHpH, JTUTEPaTypoH.
Paymns.
IToaroroBka o Teme
IKCIIEpUMEHTA.
11 [Ipenmer XUMHYECKOM KHHETHUKH. DNeKTPOXUMHUYECKas ITuceMeHHbIE [1-6] 8,9, 12
OcHOBHBIE TIOHSATHS XHMHYECKOH siuelika. IlepeHoc HOHOB U JIOMAITHUE 3aaHUs
KHUHETUKU. VICTHHHAS U CpeHsst CKOPOCTh YHCIa TIepeHoca. (KOHCIIEKT)
XUMUYEeCKOM peakuuu. KuHeTmdeckue Pemrenue 3anay u3
ypaBHEGHUST  HEOOpAaTUMBIX  peaKIui 3aJlaYHUKA.
HYJIEBOTO, TIEPBOTO, BTOPOTO, TPETHETO
MOPSIKOB. Onpenenenue MopsiIKa
peakuuu. @DakToOphl, BIHUAIONIUME HA
CKOPOCTH XUMHIYICCKOM peaxiuu.
MonekyasapHOCTb 3J€MEHTapHOU
XHMHYECKON peaKiuu.
12 DOHeprus akTUBALUHU XH1M. Komnokeuym, [1-6],8,9,11
peaknuu. [ToaroroBka o MMHCbMCHHBIC
TeMe JIOMAIlTHUE  3aJaHus
JKCIIEpPUMEHTA. (xoHCTIEKT)
13 BBeneHne B KOWUIOMAHYIO  XHUMHUIO. Anresus 1 Koresus. Komnmoxsuym, [1-6], 8, 9, 13
IIpenmer u 3amaun Hayku «KomutommgHas CwmauuBaHue U IIucrMenHbIe

XUMUsS». JucnepcHOCTh, T€TEPOr€HHOCTb.
Oco0eHHOTO  KOJUTOMTHOTO  COCTOSTHUS
BemectBa. COBpPEMEHHBIE  TCHACHITIH
KOJUIOUJHOW XHUMHHU. YCTOWYUBOCTL U
KOaryJisiuus JUCHEPCHBIX CHUCTEeM. Bunubl
ycToMunBOCTH. DAKTOPHI YCTOMUNBOCTH.

I'eneoOpaszopanue. Komnonanas 3amnura.

pacTCKaHue. PaBHoBecue

thas.

JOMAIIHHUEC 3aJaHUA




14 KamumisspaocTs. Poib ITuceMeHHBIE [1-6], 8,9
KaNWUISIPHBIX SIBICHUI B JOMalIHue  3adaHus
OMOJIOTUYECKUX (xoHCHEKT)
cucTeMax.
ITonroroska no Teme
9KCTIEPUMEHTA.

15 TepMoauHAMUKa TMOBEPXHOCTHOTO CIIOS. ONEKTPOKUHETHYUECKUE Kommoksuym, [1-6],7,8,9,
IToBepxHOCTHAS SHEPrus I'ub6ca. siBireHust. CTpoeHHe MMMCEMEHHBIE 15
[ToBepxHOCTHOE HaTsDKEHHE. MHUIEIT B THAPOPOOHBIX JOMalIHue  3aTaHus
3aBUCHUMOCTH SHEPreTUYECKUX KOJUTOUJHBIX CUCTEMAX. (KOHCIIEKT), pelIeHne
napameTpoB MOBEPXHOCTH oT 3a1a4 o
temmieparypsl. [Ipupona, knaccudukarms, HaXO0XJICHUIO
METO/BI MOyYSHHUsI AUCTICPCHBIX CHCTEM. MOBEPXHOCTHOTO
MonekynsipHO-KHUHETHUECKHUE  CBOMCTBA. HATSHKCHUS
BpoyHnoBckoe nemxkenune. uddysus. KOJUTOMTHBIX
Ocmoc. Cenumenrtanusa. Onruyeckue pacTBOpOB
CBOMCTBa AMCIiepCHBIX cucTeM. CTpoeHue
U OJIEKTPUYECKUHA 3apsii KOJUIOWUIHBIX
YaCTHIL.

16 Koarynsums muodoOHbIx Bomnpocsr k [1-6], 8, 10

3011 ANEKTPOTUTAMHU. pyOexxHOH

BriusiHue Temnepatypsl 1 KOHTPOJILHOM,

TITyOOKOTO THan3a. MICEMEHHbIE
JIOMAIIIHUE 3aJIaHuUs

17 Krnaccrl aucniepcHbIX cuctem. A3po30i, DJEeKTPOKUHETHIECKUE KomnokBuym, [1-6], 8,9,
CYCIIEH3HH, SMYJIbCHUH, UX CBOWCTBA. sBrerns. CTpoeHue MTMCbMEHHBIE 11-14

JlmopunbHBIE  JHCHEPCHBIE  CHCTEMBI,
o0pa3oBaHHbIE  MUIIEIUIO00PA3YIOIIUMHU
MOBEPXHOCTHO - aKTUBHBIMH BELIECTBAMU
(MIIAB). Omynbcun, ux KaaccupuKanys,
METO/IbI MTOYYEHUS

MHUIIEIUT B TUAPOGOOHBIX
KOJIJIOMIHBIX CUCTEMAX.

JOMAIllHUE  3aJIaHusI
(KoHCTIEKT).
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18 IMoustne o BMC, xmaccudukanuii. | - 2 Hanmosnekymsipaas 2 Bompocsr 4 7 [1-6], 8, 9,
CpoiicTBa BMC. MosekynspHbie CTPYKTYypa pyOexHOI 12,19
KOJUTOUIHBIE cucTeMbl (pactBopsl BMC). KPUCTaITMUECKUX KOHTPOJIBHOM.

Habyxanme wu  pactBopenne BMC. BBICOKOMOJIEKYJIAPHBIX 3amura nab. pad.
JIvuoTpomnHbie psiibl HOHOB. Y CTOMYHUBOCTh COEJIMHEHMUI. PaGora c yueOHoif
pactBopoB  BMC wu ee HapymeHue. CrpykTypHas JIUTEPATYPOH.
3acTyaHEBaHUE. TuxcoTtponus u HeogHopoaHocts BMC.
CHHEpE3HC.
28 50
BTOPASI PYBEJXKHASI ATTECTAIIMS (KOMITBIOTEPHBIN TECT)
Hroro 18 18 36 56 100
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6. OOpa3oBaTebHbIE TEXHOJIOTHH
.HGKLII/II/I, J'ICKLII/II/I'6CCCI[BI, MPAKTUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

Hcnonme3yroTcsi WHTEpakTUBHBIE METOABI OOYYEeHHs: TBOpPYECKHE 3afaHus, pa3paboTka  IPOEKTOB,

HCCHG,Z[OB&TCHBCKHFI METOL 06yquI/15{, KPYTJIBIC CTOJIbI, JUCITYThI, CCMUHAPHI.

No/mn Tema Bup zanatusa | Koanyecr AkTHuBHBIE (OPMBI HNurepakTuBHbIE
BO 4aCOB ¢opmbl

1 Tepmoaunamuueckas cucrema. | Jlekmus, 2 MonenupoBanue JuckyccuoHHbie
Oxkpy>xarormas cpena. | nabopaTopHOe KJIaCTEpOB u 0JIOKa | TEXHOJOTMH: MO3TOBOM
WzonuposanHas cucTema. poOJIEMHBIX BOIIPOCOB LITYpM,

OTkpbITast ~ cucreMa.  3akpbITas KeHC-TeXHOJIOTUsl.
cucrema.

2 BuytpeHHsas osHeprus  cuctemsl. | Jlekuus, 2 IlepcnexkTuBHO — | Pabota B MaJIbIX
OHTANBIN. Koopaunats! | mabGoparopHoe orepekaroniee O0ydeHHe. | TpyIax.
cocTostHUSL cucTteMbl. CraHmapTHOe IMpoGnemMHoe oOyueHHeE. HccnenoBatenbekuii
COCTOSIHME CHCTEMBL. [loTeHIanbL. Metoj. bimn-urpsr.

3 Xumuueckast nepeMenHas. | Jlekuus, 2 [epcnekTuBHO — | Pabora B MaJIbIX
Xumuueckuit moTeHnuan | JadopaTopHOe omepexaroniee OoOydeHHe. | TpyIIax.
pearupytouiero Bemiectsa. [1onHbli OOyuenne Ha  ocHOBe | MccriemoBarembckuit
XUMHUYECKUHA TOTSHIUAIL. OTIBITA. METOJ.

Bimi-urpel.

4 PaBHoBecue XHUMHUYECKOE. Jlexnus, 2 [lepcriekTuBHO — | Pabora B ManbIx
Koncranra XHMHYECKOro | JrabopaTopHoe orepexaromiee o0ydeHue. rpynmax.
paBHOBecHS. HccnenoBarenbekuit

METOJ.
Bbrun-urper.

5 Wneanbusiii  pactBop. Ilpemensho | Jlekuus, 4 [lepcnekTuBHO — | JuckyccuoHHbIE
pa3baBieHHbINH pactBOp. | MaboparopHoe orepexaroniee OOydYeHHWE. | TEXHOJOTHH:  MO3TOBOH
ATtepmanbHBIA pacTBop. PeanpHbII OOyueHrne Ha  OCHOBE | IITYpM, KEHC-TE€XHOJOTHUS
pactBop. PeryssipHelii pacTBop. OTbITA.

6 Koaddumuent akTuBHOCTH. | Jlekums, 2 OO0cyxaeHne pe3ynbTaroB | J{MCTaHIMOHHOTO
XMMUYECKUH HNOTEeHIMAN | JabopaTopHOE BBIIIOJIHEHUST  JIOMANIHUX | OOy4eHUs Ha IUIOIIaKe
KOMIIOHEHTA. CrangapTHoe 3aaHni cucreMbl «KMOODLE» mo
COCTOSIHUE KOMIIOHEHTA PacTBopa. CCBUIKE!

http://Ims.nosu.ru/

7 OHeprus COJIbBATAIINH. Hon- | Jlekuus, 2 Jlexums-6ecena, Jlexnus- | IlpoektHast pa3paboTka.
JUTIOJIbHOE B3aWMOJICHCTBHE. | JabOpaTOpHOE Jianor HccnenoBarenbekuit
CunpHBIE ~ rekTponut.  VoHHas METOJI.
atmocdepa. Cnaldblii JIEKTPOJIHT. baui-urpsel.

8 Crenenp gucconuanuu. Koncranra | Jlekmus, 2 OO6cyxIeHre pe3ybTaToB | J{MCTaHIIMOHHOTO
JIMCCOLINALIUH. AKTHBHOCTB | abopatopHoe BBINIOJIHEHUsI  JIOMAIIHUX | OOy4eHUs Ha IUIOIIaIKe
KOMITOHEHTA. 3aJaHui cucremsl «kMOODLE» mo

CCBUIKE:
http://Ims.nosu.ru/

9 VaenvHas 3JIEKTPONPOBOJHOCT. | Jlekmus, 4 [lepcniekTuBHO — | Jucranumonuoro
DKBUBaJICHTHAsI (momsipHas) | nabopaTopHOe onepexaroniee 00ydeHHe. | 0OydeHUs Ha IUIOIaIKe
3JIEKTPOIPOBOTHOCTb. OOyuenne Ha  ocHoBe | cucteMsl «MOODLE no
[NonswxkHOCTs HOHA. IlpenenpHas OIbITA. CCBLIKE:

MOIBMYKHOCTH HOHA. http://Ims.nosu.ru//

10 Hunepcusle  cucremslllomyuenue, | Jlekmus, 4 Jlexuus-0ecena, Jlekuus- | JuMcTaHIIMOHHOTO
Koarymsimust  JTnooOHBIX  30iieil. | JabopaTopHOE JTAajor 00yJeHHs Ha IUIOMIAIKe
Aspo3onu, 3MyJIbCUH, CYCIIE3UH, cucreMbl «KMOODLE» no
e, TOPOLIKH. CCBUIKE:

http://Ims.nosu.ru//

3aHATHS C MPUMEHEHHEM aKTHBHBIX METOJIOB OOydeHHs COCTaBIsIOT 85% (MHTEpaKTHBHbIE
gacel — 36), uto cooTBercTBYeT TpeboBanusM (PI'OC.3++) mo HampaBICHUIO MOITOTOBKH
44.03.05 Ilenarornueckoe obpazoBanue (¢ AByms npoduisiMu noarotoBku) Ipodbunn Xumus,

buonorus.
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Jist  MOCTHMKEHHS IUIAHUPYEMBIX pe3yldbTaToB oOOydeHus B guciumuinHe «®Dusnueckas u
KOJUIOMIHAsL XUMHSI» UCTIOTB3YIOTCS pa3inyHble 00pa30oBaTeNbHbIE TEXHOJIOTHH:

1. Unghopmayuonno-paszsusarowue mexnonoeuu, HarpaBICHHbIE Ha OBJaICHUE OOJIBLINM 3a1IacOM
3HAHUU, 3a[IOMHUHAHKUE U CBOOOIHOE ONEPUPOBAHUE UMHU.

Hcnonb3yeTcss JEKIMOHHO-CEMUHAPCKUM METOJI, CaMOCTOSITEJIbHOE M3YyUYE€HHUE JIUTEpPaTyphl,
MIPUMEHEHHE HOBBIX HH(GOPMALMOHHBIX TEXHOJOTMM Ui CaMOCTOSITEIbHOTO TONOJHEHHUS 3HAHMIA,
BKJIIOYAsl UCTIOJB30BaHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEICTB MHPOPMAIIUH.

2. JleamenvHocmmubie  NPAKMUKO-OPUEHMUPOBAHHblEe — MEXHONOo2Uuu,  HaIpaBlIeHHbIE  Ha
(dbopMUpOBaHHE CHCTEMbI TPO(HECCUOHATBHBIX MPAKTUYCCKUX YMEHUH MPH MPOBEACHUH MCCIEAOBAHUMN,
00ecreunBaIIUX BO3MOKHOCTh KQU€CTBEHHO BBIOJIHATH MPO(GECCHOHATIBHYIO e TEIIbHOCTD.

Hcnone3yeTcsl aHalu3, CpaBHEHHWE METOJOB MPOBEIACHHS (U3HKO-XUMHUYECKHX HCCIICIOBAHUH,
BBIOOP METO/1a, B 3aBUCUMOCTH OT OOBEKTA UCCIIEI0OBAaHUSI B KOHKPETHON CUTYallMHM U €r0 IMpaKTHYeCcKas
peanuzanus.

3. Paszsusarowue npodremHo-opueHmuposanHvle mMexHonio2uu, HalpaBlIeHHble HAa (pOpMHUpOBaHUE
U pa3BUTHE MPOOJIEMHOTO MBIIIUICHHUS, MBICIIUTCIFHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIHT,
BUJIETH U POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPEICTBA AJISl UX PEIICHUS.

Hcnons3yloTcsi BHIBI  TPOOJIEMHOr0 OOY4YEHUS: OCBEIICHHWE OCHOBHBIX MPOOJIeM XHMHUU
KOOPJIUHAIIMOHHBIX COCAWHEHHM Ha JIEKIMIX, Yy4eOHble ITUCKYCCHH, KOJUICKTUBHAs MBICIUTEIbHAS
NEeSATEIBLHOCTh B TPYIINAX MPHU BBHITOJIHEHUH JOMAIIHUX PabOT, pEIICHUE 3a/1a4 TOBBIIICHHON CII0KHOCTH.
[Ipn >TOM HCHONB3YIOTCS TEPBBIE TPU YPOBHA (M3 YETHIPEX) CIOXKHOCTH M CaMOCTOSITENIbHOCTH:
npoOJeMHOE U3JIOKEHHE YYeOHOro MaTepualia IIperojaBaTelieM; CO3JaHHE  IperojaBaTesieM
mpoOJIEMHBIX CUTyalui, a oO0yuyaeMble BMECTE C HUM BKIIIOUAIOTCS B MX pa3pelleHHe; MpernojaBaTellb
JUIIb CO3JAaeT MNPOOJIEMHYIO CHUTYyallMlo, a pa3pemaroT e€ oOydaeMmble B XOJI€ CaMOCTOSITEIbHOM
NeSITeIbHOCTH.

4. Jluunocmuo-opuenmupoganuvie mexnoro2uu 00y4eHusi, 0OECIeUnBaOIe B X0J€ y4yeOHOro
mpolecca y4eT pa3inuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3aHre HEOOXOIUMBIX YCIOBUN Ui Pa3BUTHUS
WX WHJIMBUYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yUeOHOM Mporiecce. JINIHOCTHO-
OPUEHTHUPOBAHHBIC TEXHOJOTHH OOY4YeHHs peanu3ylTcs B pe3yibTaTe HHIUBUIYATbHOTO OOIIEHUS
MPEnoIaBaTelis U CTYJEHTa MPU CJa4ye KOJUIOKBUYMOB, NMPH BBITOJHEHUH JOMAIIHUX WHIABHUIYyaTbHBIX
3a/IaHH, Ha €XKEHEACIbHBIX KOHCYJIbTALIMSIX.

7. YueOHO-MeTOAUYECKOE oDecriedeHre CAMOCTOSTeILHOI padoThI

CamocrosiTenbHas paboTa CTYAEHTOB IMPOBOAMUTCA B BHUJAE NMUCbMEHHBIX JAOMAlIHUX 3aJaHUil (B TOM
Yuclie, pa3HOYPOBHEBBIX 3aJaHMi), MOArOTOBKM KOHCHEKTOB 10 T€MaM MNPaKTUYECKUX 3aHATUH. CTyAeHTHI
MUCHMEHHO BBITIONHAIOT 3aJlaHUs JUIsI CAMOCTOSITEIBHON pabOTHI, MOJB3YSACh TEOPETHYECKHM MaTepUaIOM
(;exkmmu, yaeOHas TuTepaTypa U MHTEPHET-PECYPCHI 10 JAHHOU TeMeE), MOCIIE Yero MPOBOIUTCS 00CYKICHHE
JTAHHOM TeMBbI MOJ1 PYKOBOJICTBOM IPEMNO/1aBATEIIS.

Bompocel, BBIHOCUMBIE HAa CAMOCTOSATEIHHOE U3yUeHHE, a TAKXKe yueOHas TUTepaTypa i METOINIECKUI
MaTepHal 1o OPraHu3aluy CaMOCTOATEIbHON Pa0OTHI CTY/IEHTOB OTPAXKEHBI B Y 4eOHO-METOANYECKOM KapTe
JUCTUTUINHBL «Du3ndeckas u KojutonaHas xumus» (Taom. 5.1.), a Takke Ha caliTe TMCTAHIIMOHHOTO
obydenunst COI'Y miomraaka cuctembl «MOODLE» mo cesiike: http://Ims.nosu.ru/

[To xaxmoit U3 TeM AJIsl CaMOCTOSITEILHOTO U3yUYEeHHMs, IPUBEACHHBIX B paboyeil mporpaMme, CTyJIeHTaM
clielyeT CHayaja MpOYMTaTh PEKOMEHJOBAHHYIO JUTEPATypy U NPU HEOOXOIMMOCTH COCTAaBUTh KPATKHI
KOHCIIEKT OCHOBHBIX TIOJOXEHHH, TEPMHHOB, CBEACHHUH, TpPeOYIOIIMX 3alOMUHAHUS U  SBISIFOIIUXCS
OCHOBOIIOJIAralIINMHU B 3TOM TEME.

[Tpu moATroTOBKE 3aJaHUI TI0 CAMOCTOATEIHHON paboTe CTyIeHTaM HEOOXOAMMO OPUEHTHPOBATHCS HA
KOHCTIEKTHI JIEKIIMIA, PEKOMEHYEMYIO JTUTEPATYPY.
st paciimpeHust 3HaHUN 10 TUCIUIIMHE PEKOMEHIYETCS UCTI0Nb30BaTh HTEpHET-pecypehl:
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IIPOBOAWUTHL IOMCK B PAa3JIMYHBIX CUCTEMaX, TaKHUX KakK 06H_II/I€ IIOMCKOBBIC CHCTCMBI: WWW.VandeX.rU,

www.google.ru, a TaKKe crHelraIbHbIE [IOUCKOBBIE CHUCTEMBI: WWW.chem.msu.su,

www.chemnavigator.hotbox.ru.

8. OueHoYHbIe CPeACTBA IJIsl TEKYHIEr0 KOHTPOJISI yCIIeBaeMOCTH, PYOe:KHO# aTTecTalluu U
NMPOMEKYTOYHOM aTTeCTAIMM MO UTOTaM OCBOCHUS TUCHMUILINHBI.

Tekymuii KOHTPOJIb 3HAHUK MPOBOAUTCSA ITYTEM OLIEHKH BBINOJHEHUS INMUCbMEHHBIX 3aJaHUM K
MPAKTUYECKUM 3aHATUSIM, a TAK)KE YCTHBIX OTBETOB HAa MPAKTUUYECKUX 3aHSATHUSIX.

®opmbl padoThI: JEKIUHU, YCTHBIE OMPOCH, KOHTPOJIbHBIE Pa0OThI, CAMOCTOSTENIbHBIE PAOOTHI

(uTeHue muTEpaTyphl, padboTa B OMOIHOTEKE, pedeparTsl, MPE3eHTAIIUH, TUCKYCCHH).

Buabl KoHTpoOJsi: Tekylnui (Ha Ja0OpPaTOPHBIX 3aHATHAX), MPOMEKYTOUHBIH (MOAYJIbHOE

TECTUPOBAHUE), UTOTOBBIN (3a4eT B 3 cEMECTpe).

[IpoBepka KadecTBa YCBOGHMSI 3HAHHMM OCYIIECTBISETCS HE TOJIBKO B YCTHOW, HO U B
nucbMeHHOW (opme. IIpoBenenne pasHbIX MO GopMe U MO 00BEMY YCTHBIX M IMHCBMEHHBIX paboT
TUCHUILUTMHUPYET CTYyIEHTa, Na€T MpernofaBaTeNll0 OCHOBAaHUS I OObEKTHBHOW OLEHKU 3HAHUI
KaX/I0OTO CTYACHTAa MpPHU BBIBEICHUN CYMMAapHOTO Oalia, IMO3BOJIAET CTYIACHTY NPEIACTaBUTh YPOBEHBb
COOCTBEHHBIX 3HAHUH MO MPEAMETY, YBUACTh CBOU CUJIbHBIC U ClIa0ble CTOPOHBI, YTOOBI YYECTh UX MPU
MOJITOTOBKE K 3a4eTy.

Bubl TeKyIero KOHTPOJIS:

a) YCTHBIN ()POHTAIBHBIN MM WHAWBHIYATbHBIH OTPOC;

0) MIChbMEHHAsE CaMOCTOSITeIIbHAs paboTa;

B) YCTHOE M3JIOKEHHE COJIEPKAHUS TPOYUTAHHOTO B paMKaX CaMOCTOSITEIbHOU paboTHI;

') YCTHOE BBICTYIICHHE TIO TeME O0CYKICHHUSL.

ITpoMeKyTOYHLIN KOHTPOIb

JucnunnuHa pa3dura Ha MOIYNH, KOTOpBIE MPEACTaBISIOT COOO0I JIOTMUECKH 3aBEepIICHHbBIC
gacTd pabodell MporpaMMbl Kypca M SBISIOTCS TE€M KOMILIEKCOM 3HAaHMA W yMEHHH, KOTOpBIE
nojanexxar KOHTpouto. KoHTponb ocBoeHUss MOIyneill BKJIOYaeT B ceOs BBIMOJHEHHE MUChMEHHBIX
KOHTPOJIBHBIX PadoT, MPETyCMOTPEHHBIX paboueii mporpaMMon JUCIUTLTHHBIL.

B koHue cemecTpa MNpPOBOIUTCS KOHTPOJIBHOE MEPONPUATHE, BKIIOYAIOIIEe KOHTPOJIb
MOCTIETHETO MOJYJIS JUISl BCEX CTYJEHTOB W KOHTPOIIb, KOTOPBIM MPOXOASAT 00sI3aTEIHHO T€ CTYCHTHI,
KOTOpbIE€ UMEIOT 3aJJ0JDKEHHOCTH IO MPOIULIBIM MOIYJSAM, a TaKXKe Te, KTO KEJlaeT YIY4IIUTh CBOU
PEUTHUHT.

[TpoMeKyTOUHBII KOHTPOJIb OCYIIECTBISIETCS M0 OaUIbHO-PEUTUHTOBOM CHCTEME.

Metoauxka ¢popMUpPOBaHNS Pe3yabTHPYIOLIEH OLIEHKH.

HTorosast OlleHKa CKJIQJbIBACTCSl KaK CPEAHEB3BEIICHHAs IO Pe3yJbTaTaM BCEX OLIEHWBAEMBIX
paloT Ha MPOTSHKEHUU CEMeCTpa, KyJa BXOAAT MOCELIeHNUE JEKIUI 1 J1a00paTOPHBIX 3aHATUH, OTBETHI
U JIOTIOJHEHMs Ha J1a00paTOPHBIX 3aHATHSIX, KOHTPOJbHBIE padOThl (KOHTPOJIbHBIE CPE3bl 10 UTOTaM
MOJTyJIs), JTOTIOJIHUTENbHBIE OLICHKH MO pedepaTaM B CyMME C MTOTOBBIMH pe3yibTaTaMH OajbHO-
PEUTHUHIOrO TECTUPOBAHUS.

Bonpocel k 3a4eTy no aucumivinie «@u3nyeckas M KOJJIOWIHAS XUMUSI»
Paznen «TepmoauHaMuKay

1. OcHOBHEIC TOHSATHS XUMHUYECKOMH TCPMOJVHAMUKU. TepMI/IHBI U TIOHATHA: CHUCTEMA (OTKpLITaH, 3aKpbITad,

H30JIMpOBAHHAs, TOMOI'CHHAs, FeTepOFCHHaH), COCTOSIHHE Ml CBOMCTBA CUCTEMABI.
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2. IlepBblil 3aKOH TEPMOIMHAMUKH, (HOPMYTHPOBKA, MATEMAaTHYECKOE BBIpaKCHHE. BHYTpeHHSs SHeprus,
sHTaNbNus. Beipaxkenue |-ro 3akoHa A H30TEPMHUUYECKOTO, H30XOPHOTO M W300apHOT0 TPOLIECCOB.

3. TermmoemkocTb. McTuHHAS, MOJISIpHAS TETUIOEMKOCTb. MI30X0pHas, n300apHas TEIUI0EMKOCTb.

4. TeruoBsie 3¢ dexTrl. 3akoH ['ecca. 3aBUCUMOCTH TETIIOBOTO 3(h(PeKTa XUMIUECKON PEaKIiy OT TEMIIEPATyPhI
(ypaBaenne Kupxroda).

5. Brruncnenue temnoBbix 3gpdekror xumudeckux peakuuii. Kanopumerpus. TemnoTsl pacTBopeHus U
HEeUTpanu3aluu.

6. BayTtpennsis sneprus. Duranenus. TermnoBoii agdekt xumuueckont peakiun. 3akoH ['ecca.

7. Bropoit 3akoH TepmoamHamuku. @opmynupoBka |l-ro 3akoHa TepMOAMHAMHMKH. DHTpPOMUS. 3aBHCUMOCTD
SHTPOIHUH OT TeMIlepaTypbl. i3MeHeHne SHTPOITUK B HEKOTOPBIX MPOIIeccax.

8. OnpeneneHne MOJSIPHOW MAaccChl PAaCTBOPEHHOTO BEIIECTBA KPHOCKOIMHMYECKUM, 30YJUTMOCKOITMYECKUM WIIN
OCMOTHYECKHUM METOJIOM.

9. HUpeanbHbie pacTBOPHL. 3aKOHBI MACANBHBIX pacTBOpoB. OCMOC M OCMOTHYECKOE JaBieHHe. 3akoH BaHort-
lodda, Payns. [lonmkenue TeMeparypsl 3aMep3aHus pacTBopa (KpUOCKOIIH).

10. Cunbnble 3eKTPOHTh. OCOOCHHOCTH CBOMCTB CHIIBHBIX 3JIEKTPOIMTOB. KO3(h(GHUIMEHT aKTHBHOCTH.
[NonsiTHe conbpBaTanyuu (THAPATALIH) HOHOB.

11. KormyKkTOMeTpHYeCKOoe TUTpoBaHHe. THTpOBaHWE CHIIBHON KHCIIOTHI CHJIBHBIM OCHOBaHMEM. THUTpoBaHHE
c11a00H KHCIOTHI CUIIbHBIM OCHOBAaHHUEM.

12. Dnekrpudeckas NPOBOJUMOCTH PacTBOpPoB. CKOPOCTh JBM)KEHHsSI HOHOB. YJeNbHas, OSKBHUBAJCHTHAs
MPOBOJMMOCTD DJIEKTPOJIUTOB U UX 3aBUCHMOCTB OT Pa3InYHBIX (PAKTOPOB.

13. Tepmoxumus. TermnoTer 0Opa3zoBanus U cropaHus BemecTB. CTaHIapTHBIE TeIoBbIe 3(P(EKTHI.

14. TepmoamHamuueckue NOTeHHUANbl. JHeprus [mb6ca m sueprus [enpmronpua. YpaBHenwe ['nb0Oca-
I'ensmromnsna.

15. YpaBHeHue u300apbl 1 H30XOPbl XUMUUYECKOH peakuru. BiusHue TeMnepaTypbl Ha XUMHYECKOE
paBHoBecue. CMemienne paBHoBecus (mpuniun Jle-1llarense).

16. Bropoe nayano TepmoanHamuku. DHTponus. [loctynat [Inanka. Beraucienus u3aMeHeHUH SHTPONNH B
Pa3IMYHBIX IpoIleccax.

17. Camonpoun3BoJIbHbBIE U HECAMOIPOU3BOJIBbHBIE IpoLiecchl. Kpureprnn caMonpon3BOIbHOCTH IPOLIECCOB.
YcnoBus TepMOJMHAMHYECKOTO PABHOBECHS.

18. YpaBHeHHE H30TEPMBI XUMHYECKOH peakIni. XUMHYECKOE PABHOBECHE B TETEPOTCHHBIX CUCTEMAX.

19. YpaBHeHue n300apsl 1 H30XOPbl XUMUUYECKOH peakuru. BiusiHue TeMnepaTypbl Ha XUMHYECKOE
paBHoBecue. Cmenienre papHoBecus (npunuun Jle-1larense).

20. DKBUBaJICHTHAS DJICKTPUUECKAs IPOBOJIUMOCTb U 3aBUCUMOCTh €€ OT Pa3HbIX (DaKTOPOB.

21. T'omoreHHBIe U reTeporenHbie cucteMsbl. [Ipasmio da3 ['mb6ca.

22. TepMonuHaMUKa TajdbBaHUYECKOro 3yeMeHTta. OmnpenesieHue MOJIHOH, cBOOOJHON M CBA3aHHOW 3HEPrUH
raJIbBaHUYECKOT0 JIEMEHTA.

23. Obparumble U HeoOpaTHMBbIEe 3MeKTpoabl. Kinaccupukanms oOpaTUMBIX 3IIEKTPOJIOB (IEKTPOIBI MEPBOTO
pona).

24. OmpenenieHue 3JIEKTPUUECKON MPOBOJUMOCTH pacTBOpoB. KoHmykToMeTpruueckas siueiika. OmnpejeneHue
CTETIeHH U KOHCTaHTHI IUCCOLHMAIIUNH cTTab0T0 3JIEKTPOJIUTA 110 AIEKTPHUUECKON TPOBOAUMOCTH PacTBOPA.

25. PaBHOBECHBIE JIEKTPOIHBIC MPOLECCHl U 3NEKTPOABIKYIINE CUIIBL. DIEKTPOJ, 3JIEKTPOAHBIN NOTCHIUAN U
3.11.C. ANIEKTPOXUMHYECKOH LIETH.

26. Teopun BOBHUKHOBEHUS CKayKa IMOTEHIIMAJIa Ha TPaHHIle METAJII — PacTBOpP.

27. ®a30BbIe paBHOBECHUS B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpamMma COCTOSIHUSI CEpBI.

28. PaBHOBecHble OJJIEKTPOJHBIE MPOLECCHl M 3JIEKTPOABIKYLIME cuibl. OOpatumble W HEOOpaTHUMBbIE
anekTpoasl. Knaccudukariys 00paTUMBIX JIEKTPOJOB (JIEKTPOIBI BTOPOTO POJIa).

29. TanpBaHMYECKHI 3JEMEHT. XUMHYECKHE W KOHIICHTPAIIMOHHBIC TallbBaHHYECKHe 3ieMeHThl. O0mue
BBIPKEHUS IS 3.J1.C. TalbBaHUYECKOIO 3JIEMEHTA.

30. PaBHOBecwe Mexay TBepjod (a3oli M pacmiaBoM B OWHApHBIX CHCTEMax. TepMHUUYECKHIA aHaJH3.
Junarpamma cocTostHIS OMHAPHBIX CHCTEM C IBTEKTUKOM. [IpaBuio peryara.

31. [lonmxenue Temrepatypsl 3amep3anus pactBopa. Kpuockonust. IloBeienne remmneparypsl KUIIEHUS
pactBopa. D0ynmuockomnus. Ocmoc. 30ToHNYECKIe pacTBOPEI.

32. ®a3oBbIe paBHOBECHS B OJIHOKOMIIOHEHTHBIX cHcTeMax. [lnarpaMmma cOCTOSIHUS BOJIBI.
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Pa3zgen « XuMuueckass KHHETHKA»
1. OcHoOBHBIC TIOHATHS W TOCTYNAThl (pOpMalbHOW KWHETHKH. [Ipsimas m oOpaTHas KMHETHYECKHE 3ajadu.
[TapamMeTpsl KHHETUYECKHUX YPABHEHUI.
2. MonexynsipHOCTb U TOPAJOK peakuuu. MeToabl ompeeneHus MopsaKa peakuud. Peakuun nepeMeHHOro
nopsiaka (IPUBECTH IPUMEPHI).
3. VYpaBuenue Appenuyca. CriocoObl ONpeeNieHus ONBITHOW SHEPTUN aKTHBAIUK, U €€ CBA3b C SHEPTUSAMU
AKTHBALIUU JIEMEHTAPHBIX MPOLIECCOB.
4. Kunernueckoe onucaHue HEOOPATUMBIX PEaKUWH TMEpPBOro TOPSAKa B 3aKpBITBIX cHcTeMax. Bpewms
MIOJTYTIPEBPAIIEHHS U CPETHEE BPEMS JKU3HHA UCXOIHBIX MOJIEKYJI.
5.  OOpaTtumas peaknus IEpBOTO MOPSAIKA W ONPEACIICHNE €€ KHHETHICCKUX TapaMeTpoB. CKOPOCTh PEakIIny
U XUMHYECKOE CPOACTBO.
6. HeoOpaTumble peakiii HYJIEBOTO H BTOPOTO MOPSIKOB, ONMPEICICHHEe KOHCTAHThI CKOPOCTH M3 OIBITHBIX
TaHHBIX. ABTOKaTajdWTH4ecKas peakius. Bpems momynpeBpamieHust (TIpH OAMHAKOBBIX KOHIIEHTPAIUSIX
KOMITOHCHTOB).
7. HeoOpatumble TmoOCiieOBaTelbHBIE PEaKUK IEPBOTO MOpsIKa (TOYHOE M NPHUOIMIKEHHOE peIleHHS
KHHETHICCKOM 3a/1a4n).
8. VYpaBuenne Muxasnuca-Menrten. OmnpeeneHne ero KMHETHYECKUX MapamMeTPOB W3 OMBITHBIX JaHHBIX.
Comoctasienue co cxemoi JIsurmiopa-XuHIIEeIbBya B T€TEPOTCHHOM KaTaJIM3e.
9. Kunernka )epMEHTATHBHBIX PEAKIHIA C KOHKYPEHTHBIM HHTHOUPOBAHUEM.
10. HepasBerBnennble memnHble peakiun. CKOPOCTh TEMHOBOH M (POTOXMMHYECKOH peaknuu oO0pa3oBaHUS
HBr. YpaBuenue boaenmreitna-JIunaa.
11. Ckopoctm peakumii B OTKPBITBIX CHCTEMaX. YpaBHEHHWE /I CTAlHOHAPHOW CKOPOCTH pEakIud B
peakTopax HIEaTbHOTO CMEIICHHS W WACaTbHOTO BBITeCHEHHSA. CKOPOCTH peaklié TEepBOTO TOpsAKa B
peakTope HuieaJbHOro cMeuieHus: (Heodpatumasi u odparumast peakuusi). OnpeaenacHne KOHCTAaHT CKOPOCTH 10
CTallMOHAPHBIM KOHILIEHTPALIMSIM UCXOJHOTO BEIECTBA U MPOAYKTa PEaKIIHU.
12. Hcnonp3oBaHWEe aana0aTHYECKOTO NPHUONIMKEHWS] IJIs ONHCAaHUS XUMHYECKOW peakIuu YaCTHIl:
MTOBEPXHOCTh TOTEHIMAIHHON SHEPTUH, ITyTh PEAKIINHU, SHEPTHS aKTHBAIIHU.
13. Teopusi akKTHBUPOBAHHOTO KOMIUIEKCA W CTaTHCTHYECKHH BBIBOJ OCHOBHOTO YypaBHEHHs. B3ammocBs3b
ONBITHON U HICTUHHOM 3HEPrUil aKTUBALIUU.
14. TlpumeHeHHE TEOPUH AKTUBHBIX COYIAPSHUN K OMMOJIEKYIISIPHBIM PEAKIIHSIM.
15. HWutepnperanusi TPEAIdKCIOHEHIIMAILHOTO MHOXHTENS B CTaTUCTUYECKOM W TEPMOJUHAMHUYECKOM
acreKTax TeOPUH aKTHUBUPOBAHHOTO KOMILIEKCa. DHTPONHS aKTHBAIINH.
16. MoHOMOJEKYISIpHBIC PEAKINH U UX OMHUCAHKE B TEOPUU aKTHUBUPOBAHHOTO KOMITIEKCA (B CTATUCTHYECKOM
Y TEPMOJIMHAMHUYECKOM aCIeKTax).
17. Kunernueckue OCOOCHHOCTH MOHOMOJICKYJISIPHBIX peakuui. [IpuMeHnenue Teopuu coymapenwii. Cxema
JInuanemana.
18. Peakmuu B pactBopax. YpaBHeHHEe (CMOIYXOBCKOTO M €T0 TPUMEHEHHE B KWHETHKE OMMOJEKYISIPHBIX
peaKUHUid.
19. KunHernueckue XapaKTEpPUCTHKH SJIEMEHTapHbIX mporeccoB (ortoxumuu. [Ipuanmn ®dpanka-KormnoHa.
du3nveckre 1 XMMUIECKHE CBOMCTBA MOJIEKYJT B JIEKTPOHHO-BO30YKIEHHOM COCTOSHHH.
20. 3axonwel ¢oroxumuu (3akoHbl byre-Jlambepra-bepa, Baurt-I'odda, Ditnmreiina). KBaHTOBBIH BBIXOJ.
MHoro¢poToHHOE TIOTJIOIEHHE.
21. OcHOBHBIE TOHATHAS W KIaCCU(PUKAMKM B KaTalim3e: TEeTEpOTeHHBIH H TOMOTEHHBIH KaTaims,
(hepMeHTaTHBHBIN KaTaiu3, aBTOKATAIN3, aKTHBHOCTb U CEJIEKTUBHOCTH KaTalnn3aTopoB, 4ncio 00opotoB (TOF
u TON). Katanu3 Ha HAHOYACTHIIAX.
22. MexaHU3MBbl KUCIOTHO-OCHOBHBIX KaTaJIMTHYECKUX peaKkUuil W ux kiaccupukaumsa. LleomuTsl u ux
cBolicTBa. TBepable KUCIOTHI KaK KaTaJIn3aTOPbI.
23. KuHeTwka peakiuii OOIIEro KHCJIOTHOTO M OOINEro OCHOBHOTO KaTajin3a. MeXaHHW3Mbl peakiuid Hu
JTUMUTHUPYIOLIIE CTaIuH Ipoliecca. YpaBHeHre bpeHcrena u ero ananms.
24. KuHeTwKa TreTepOreHHO-KaTaJUTUUYECKUX peakuud ¢ aud@y3MOHHBIMH OTpaHHMYEHUAMH. BHeuHss

g ysus.
25. KuHeTHKa KaTaIMTHYECKHUX peaKiuii BO BHyTpeHHeH nudy3HOHHOM 001acTH.
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26. DnexTponuWTHYEeCKas ~ AWCCOIMAIMSA:  OKCIIEPUMEHTAIBbHBIE  NPOSBICHHS W KOJMYCCTBEHHBIC
cooTHOWEeHU. [ []puunHBl yCTOWYMBOCTH MOHOB B PAacTBOpax JJIEKTPOTUTOB. TEOpHsl CHUIBHBIX 3JICKTPOJIHUTOB
Jebas-XrokKens.

27. YnenbHas W SKBHUBAJICHTHAS 3JEKTPOIPOBOIHOCTH HJIEKTPONUTOB. IIOABMKHOCTH OTIENBHBIX HOHOB.
Owmmmpryeckuit 3akoH Konppaymia u ero obocHoBanme OH3arepom.

28. UYmucma mepeHoca, HMOHHBIE 3JIEKTPONPOBOAHOCTH, MOABMKHOCTH W Ko3hdumumentsl auddysum, wnx
3aBHCHUMOCTb OT KOHLIEHTPALlUU pacTBopa.

29. 3aBHCHMOCTH JKBHBAJIECHTHOW HJIEKTPONPOBOJHOCTH OT TEMIIEPATyphl, IPHPOABI PACTBOPUTEIS U
KOHIIEHTpAaK pacTBopa. Y paBHeHue OH3arepa.

30. Ipomeccet muddysuum u MUrpauuud B pacTBopax siekTponutoB. Popmyna Hepucra-OiiHmTeiHa.
Juddy3noHHBI TOTEHITHAN Ha TPAHUIIE IBYX PACTBOPOB.

31. Pa3HOCTM TMOTEHIMAJIOB B DJICKTPOXUMHYECKHX cHcTeMax. [loteHumanst Bomsra u ['anbBanm.
[ToBepXHOCTHBIN TOTEHLIHAI.

32. DNeKTpOXMMHYECKHH TOTEHIMAN. YCJIOBHS PAaBHOBECHS HAa TPAaHUIE OJJIEKTPOAa C PAacTBOPOM H B
3JIEKTPOXUMUUECKOM 11enu. YpaBHeHue HepHcra.

33. CranpaptHeie 3nekTpoaHble noteHuanbl. Pacuer D/IC ¢ moMoImbpo TabIuI CTaHJAPTHBIX MOTEHIMAIOB.
Huarpammet [1yp0s.

34. Krnaccudukanus 31eKTPOIOB U DIIEKTPOXUMHUUECKUX LIETIeH.

35. VYpaBuenue ['n60ca-I'enpMronbpla 1 ero NpUMEHEHNE K 3JIEKTPOXHUMUYECKUM CUCTEMaM.

36. Omnpenenenne meronoM DJIC sneprun [ m606ca, SHTATBINU U SHTPOITHMU XUMHUYECKON PEaKIHH.

37. Omnpenenenue meronoM D/IC korddumerToB akTuBHOCTH, pH pacTBOpa, Mpom3BeieHN PaCTBOPUMOCTH,
KOHCTaHT YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHUH.

38. DnexTpokanuisipHbIe siBieHus. [[oTeHIMan HyIeBoTo 3apsiaa. 3aBUCUMOCTD ITOBEPXHOCTHOTO HATSKEHUSI
OT IIOTEHLIMAJIa B PACTBOPax MOBEPXHOCTHO-aKTHUBHBIX M TOBEPXHOCTHO-HEAKTHBHBIX 3JICKTPOJIUTOB.

39. MonenpHbIe TIPEACTABICHHS O CTPOSHHUH 3apsbKeHHOM MexdasHo# rpanulsl (Moaenu ['ensmronsia, ['yn-
Yanmena, [Itepna u ['pama).

40. Tlonsporpadus: CyIIHOCT, METOJa, YPaBHEHUE MOJSApOrpaduuecKoil BOJHBL YpaBHeHUe MbkoBUYa ISt
PTYTHOTO KaIlaroIlero 3J1eKTPoAa.

41. DIeKTpOXUMHYECKHE MPOIECCH, MPOTEKAIOIINe MPU KOPPO3UH METaNIOB: CTAMOHAPHBIA MOTCHIUAN H
TOK CaMOpacTBOPEHHS MeTaiia. MeToIbl 3allUThl METAIIIOB OT KOPPO3HH.

42. XuMuuecKue MCTOYHHKH TOKa. TepMOIMHAMUYECKHE M KUHETHYECKHE acleKThl uX palotel. [Ipuumnbl
camopaspsiza.

Pasnpesnl «XuMH4eckasi KHHETHKA», « DJIEKTPOXHUMHSD)
1. Xumunueckast kuHetnka. @opmanpHas kuHeTHKa. CTeneHb MPOTEKaHWsS XUMHUYecKoil peakiuu. CKoOpocTh
peakuuu. Kunerndyeckoe ypaBHEHHE.
2. Xumnueckas: kuHetuka. Koncranra ckopoctu. Ilopsnok peakunu. Peakuumn HyiaeBoro, nepBoro U BTOPOTo
nopsnka. [lepuon momynpeBpaiieHust.
3. MonekynspHas XUMHYECKasi KWHETHKa. MeXaHU3Mbl XUMHUECKUX peakiuil. MoIeKyIIpHOCTh U MOPAIOK
peakuuu. MeToas! onpeeneHns MopsAaKa XUMUYECKUX pEeaKkIni.
4. MonekyisipHasi XuMuueckast KuHeTHka. CinoxxHble peakin. OOpaTiMble XUMUYECKUe peaknnu. VizmMeHenue
KOHIEHTPAIH Pearupyronyx BEIECTB B X0/1€ PEaKIIHH.
5. MonekynsapHas XuMu4decKkas KnHeThka. CiioxHble peakiui. ConpshkKeHHbIE XUMUUECKHE PEaKIIHH.
W3MeHeHne KOHIIEHTpaluy pearupyouX BEIIECTB B XO/€ pEaKUH.
6. MonexynsapHas xumMudeckas kKnHeTrka. CioxkHble peakiu. [lapannenbHple XUMHYECKHE PEAKIIUH.
W3meHeHne KOHIIEHTPAIIMU PEarnpyONINX BEIIECTB B XOJI€ PEaKIiH.
7. KoHcTaHnTa ckopocTu peakiuy. BimsHue TemmnepaTypbl Ha ckopocTb peakuun. [lpasuno Bant-I'odda.
Ypasuenne Appennyca. PU3NUECKHi CMBICIT BETMYHH YpaBHEHHUSI AppeHuyca.
8. KoncranTa ckopocTH peakiui. BnusiHue TeMnepatypsl Ha KOHCTaHTY CKOpocTH peakunu [lorsTre sneprun
aKTUBAILMH. DKCIIEPUMEHTAIBHOE OIIPEICIICHNE SJHEPTUN aKTUBALUH.
9. KoHcTaHTa CKOpOCTH peaklnu. BinsgHue TeMneparypsl Ha KOHCTaHTY CKOPOCTH peakiuu [lonsaTre sHeprun
aKTUBAIUH. DKCIIEPUMEHTAIBHOE OIIPEIEIICHNE SJHEPTUN aKTUBAIIHH.
10. Kartanuz. O0mue mojoXeHus: 1 3aKOHOMEPHOCTH KaTajin3a. JHepreTHuecKasl CXxeMa peakimy ¢ yJyacTHEM
KaTajau3aTopa.
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11. 'omoreHHbI# KaTanmu3, mpuMepbl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOTCHHOT'O KaTalln3a.

12. T'ereporenHslil KaTanusz, npuMepsl. CKOpOCTh, KOHCTaHTa CKOPOCTH TOMOT€HHOTO KaTajau3a.

13. Cnoxwnele peakunu. Knaccupukanus cioKHbIX peakluil B XUMUYECKOW KHHETHKE.

14. KuneTnka reTeporeHHBIX MPOIEeCcCOB, KOHCTaHTa CKOPOCTH. 3akoHbl DuKka it onmcanus 1nu y3noHHBIX
TIPOIIECCOB.

15. Cnoxwnele peakuuu. LlenHbie, OTOXMMUYECKUE PEAKIIHH.

16. Tumbr smekTpoxuMudeckux cucteM. CHBOEHHBIE XMMHUYECKHE IIeTH, IpuMep. BulpakeHue mns 3.1.C.
JBOMHOM XUMUYECKOH LIETH.

17. Teopuu rereporenHoro katanuza. Mynerumernas reopus (A.A.bananaun). Teopust akTUBHBIX aHCaMOIei
(H.1.Ko603eB). Dnekrponnas Teopust karanusa (C.3.Porunckuii, ®.D.BonbkeHmTelin).

18.  DJCKTPOXUMHUYECKHE  CHCTEMBI  (DJCKTPOXUMHUYECCKHE  1emu). [IpuHmumel  KiacCHpUKAINH
3NEKTPOXUMHUYECKUX IIEeTIEH.

19. Tumel aneKTpoXUMHUUECKUX cucTeM. Pusndeckue, alaoTPOINYECKUE LEMH, TPUMEPEI.

20. IToTermmuometpust. OnpenencHue u TeopeTndeckoe obocHoBaHue. [IpssMast MOTeHITMOMETPHSL.
[loreHnmomeTpruecKkoe TUTPOBAHHE.

21. HepaBHOBecHbIE 3JIEKTPOJHBIE MPOLIECCHl. DJIEKTPOJIU3 M €ro OCHOBHBIE 3aKoHbl. Hampsbkenue mnpu
anekrponuse. [lepenanpspkenue mpu snextponuse. [loTennuan pasmoxkenus (Beigenenus). llepenanpsokenne
Ha JIEKTPOJE.

22. Tumesl 3MeKTpoXuMUIecKuX cucteM. IIpocTeie, croxkHbie XumMudeckue 1enu. [Ipumepsl. Beipaxenue 3.1.c.
JUISL BOAOPOAHO-KUCIOPOIHOTO 3JIEMEHTA.

23. Tumbl 3MEKTPOXUMHUYECKUX cHUcTeM. KOHIEHTpaluMOHHBIE LIENH HEepBOro, BToporo poxa. IIpumepsl,
BBIpaKEHUs JUIs 3.7.C. Boipaxkenue ».1.c. ans snemenTa Jlanuens-SAkoou.

24. HepaBHOBGCHBIC QJICKTPOJAHBIC MPOLECCHI U UX OTIIMYUA OT PaBHOBCCHBIX. SHCKTpOI[Haﬂ noJrsipusanus.
[omsporpadwus.

Pazgen «/IucnepcHbie cucTeMbD)

1. OcHoBHBIE 3amaud KoyutouaHOM xumuH. KojnuecTBeHHas XapaKTepUCTHKA JUCHEPCHBIX CHCTEM.
Knaccudukamms mo pazmMepy 9acTuIl (JUCTIEPCHOCTH).

2. Peonoruyeckue cBoicTBa CBOOOAHOINUCIIEPCHBIX cUCTEM. Y paBHeHUs HploToHa 1 DiHIITEHHA.

3. Yrobsl BeI3BaTh Koarysstuuio 10 mz 301 ruapokcuma xkenesa (1), B kaxmom ciaydgae moTpebOBANIoOCh
npuianth: 7,6 ma 2 H pactBopa NaCl, 11 mz 0,01 1 pactBopa NayS0, 1 13,5 mz 0,001 1 pactBopa K[Fe (CN)g).
Onpenenvre 3HaK 3apsiia YaCTHI] 30715 M BEIYHACIUTE TIOPOT KOATYJIISAINH KaXKIOTO JIEKTPOJIHTA.

4. Knaccudukanms AMCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSHHIO (a3, MO B3aUMOJICHCTBHIO MEXIY
YaCcTHUIIAMU JUCTIEPCHOM (ha3, TI0 CTETIEHN B3aUMOICUCTBUS TUCTIEPCHOM (Da3bl C TUCTIEPCHON CPEIION.

5. Kuneruka OvicTpoii koaryssiunu. Teopus CMOITyXOBCKOTO.

6. BusiHre KOHIEHTpAI|H, TEMIIEPATy Pl M 3JIEKTPOJIMTOB Ha 3aCTYJHEBaHHE KeJTaTHHA.

7. O0m1ast XapakTepPUCTHKA KOJUIOUIHBIX CUCTEM M METOJIBI UX MOJTYYEHUS.

8 OOpazoBanne TMO(MOOHBIX IUCHEPCHBIX CHUCTEM TPU IUCTIEPTHPOBAHUM; TPOLECCHl ITUCIIEPTHPOBAHUS B
MIPUPOJIE U TEXHHUKE.

9. KakoB MexaHW3M CTa0WIW3alMd SMYJIbCHH TOBEPXHOCTHO-aKTUBHBIMH BellecTBaMu? Pa3bepure Ha
MpUMepe 3MYIIbCUH THIIA M/B B TIPUCYTCTBUU SMYIIbraTopa oJieaTa HaTpHsl.

10.IloBepXHOCTHOE HATSDKEHHUE OJHOKOMIIOHEHTHBIX JKUAKOCTEH. JlMCIIepCHOHHBIE W HEIUCIIEPCHOHHBIS
B3anMozeiicTBus. PaboTa Koresum.

11. Crabunusauus smynscuii 1 oopamenue ¢as. [punuun noxdopa smyneraropos. Koanecuenuus.

12. Kakoe siBneHue Ha3bIBaeTCS TUKCOTporued? B kakux KOUIOMIHBIX cucTeMax OHO HaOmromaercs? [lpum
KaKUX yCIOBHSX?

13. Crpoenne Muneibl THAPOPOOHOro 30is. BrusHME KOHIEHTpaMM ¥ TPUPOJABI  BIIEKTPOIUTA
(uanuddepentHbie 1 HenHANGDQEPEHTHBIE HIEKTPOJINTHI) Ha BEJIMYMHY U 3HAK 3apsa KOJJIOMIHBIX YacTHUIL.
14. MeTtonbl n3MepeHHsI MOBEPXHOCTHOTO HATSKEHUS M CBOOOHON TTOBEPXHOCTHOM SHEPTHUH TBEPABIX TEL.

15. IlosicHUTE MEXaHU3M COTIOOMIM3AIUH. [ e B IPaKTHKE UCTIONB3YIOT ITO SBIICHHUE?

16. 3aBUCUMOCTh MOBEPXHOCTHOI'O HATSKEHUSI BOAHBIX pacTBOpPOB OT KoHUeHTpauuu [IAB. TloBepxHocTHas
akTUBHOCTB. YpaBHeHHe LlIumkorckoro. [IpaBuna /rokmo-Tpayoe.

17. CenuMeHTaIIIOHHAS M arpEraTUBHAS YCTOWYMBOCTD AUCIIEPCHBIX CHCTEM.
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18. Hanumure Gpopmyry MUTICIUTBI 3015 Houaa cepedpa, TOydeHHOTO MPH B3aUMOJICHCTBUH pa30aBICHHOTO
pacTBopa ionuaa Kanus U u30bITKa HUTpaTa cepedpa. Kakos 3apsia OyzeT uMeTs rpaHyna?

19. Bnusinue naaudQepeHTHIX 1 HenHAN(PGEPEHTHBIX SIIEKTPOIUTOB Ha ANIEKTPOKMHETHUECKUH TOTSHINAT.
Crtpoenne MuIeI THAPO(GOOHBIX 30ICH.

20. ®akTOpHI arperaTUBHON YCTOWIHMBOCTH IUCIIEPCHBIX CHCTEM.

21. Hamummute ¢dopmyny wMuuemiasl 3018 Opomuzpa cepeOpa, MONY4YEHHOTO TIpH  B3aMMOJACHCTBUU
pa3baBII€HHOTO pacTBOpa HUTpaTa cepedbpa m30bITKOM Opomua Hatpusi. Kakos 3apsia Oynet uMeTh rpaHyia?
22. YCcTONYMBOCTD 1 KOATyJISIUS KOJUIOMAHBIX CUCTEM. B3anMHast KOaryJisiust 30J1ei.

23. ToHKHE TIICHKH: TICHHBIE U SMYJIbCHOHHBIC. [Iprpoaa ycTOHYMBOCTH.

24. 3onp Honuaa cepedpa nonydeH godaenenueM Kk 20 mz 0,01 H pactBopa Homuna kamus, 28 ma 0,005
pactBopa HuTparta cepeOpa. Hanumurte Gpopmyny MULENIbl TOTYY€HHOTO 30751 M ONPEAEINTE HalpaBicHUE
JBYOKCHUS TPaHYJIbI 30J1 Hosuaa cepedpa mpu aiekTpodopese.

25. Teopust ycTouuBOCTH M Koaryisinuu koyuonnos (I.dpetinnuxa, I.Miomnepa, Teopus JJIDO).

26. Tonkre TIeHKH: IEHHBIE U AMYJIbCHOHHBIE. [Iprupoaa ycroianBocT.

27. Harmmwure dopmyny MHUIEIUTHI cynbdara Oapus, MOIyIeHHOTO CIIMBAHUEM OJMHAKOBOTO 00beMa CHIBFHO
pa3baBIeHHOTO PacTBOpa XJIopuaa 6apus 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOM KHCIIOTHI.

28. AncopOIMOHHOE TOHIDKEHWE NPOYHOCTH TBepAsix Tenl (d3ddexr PeOunaepa). OcHOBHBIE (HOPMBI
nposiBneHus dddexTa.

29. Oco6EeHHOCTH ONTHYECKUX CBOMCTB AUCTIEPCHBIX cucTeM. ONTHYECKUE METO Bl aHATTN3a JUCTIEPCHOCTH.
30. OObsicHNTE MeXaHM3M Ha0yXaHUSI W PAacTBOPEHHUS IOJUMEPOB Ha MpHMepe Kaydyka. YTo Takoe
M30MPATENHHOCTH MpoIiecca Ha0yXaHus?

31. OrnuuuTenbHble 0COOCHHOCTH PACTBOPOB IOJUMEPOB U KOJUIOWAOB. SIBICHHME aHOMAIBHON BS3KOCTU
PacTBOPOB BHICOKOIIOJIMMEPOB, UEM OHO BBI3BAHO?

32. CenumMeHTaOHHO- T (P PYy3MOHHOE paBHOBECHE, ONIPEIeICHHIE Yrcaa ABOTaIpo.

33. BnousiHue KOHLEHTPALUH, TEMIIEPATYPhl U AJICKTPOJIUTOB Ha 3aCTyAHEBaHME )kenaTtuHa. [louemy cTyanun —
3JIaCTUYHBIE, a TeTN — XPYyNKue?

34. Tepmoaunamuka agacopounu. [1IoBepXHOCTHO-aKTHBHBIC M TOBEPXHOCTHO-MHAKTUBHEIEC BEIIECTBA.

35. Kimaccudukaius 1 MeTo bl morydeHus reiei. [lpuseaure npumepsl. CTyTHH.

36. Iloporu Koarynsiiuy SJIEKTPOIUTOB JUISI HEKOTOPOTO THApo30ist paBHBL: Canos = 300 amonwv/a, Chpcn=
12,5 mmonwv/n, Cnazsos = = 147,5 mmonv/n, Caciz = 0,17 mmonwv/n. Kaxoit 3apsi HeCyT 4aCTHUIILI 3051517

37. Asposonu. Knaccudukanus. Dnekrpuyeckue cBoicTBa aspososieil. [IpakTnueckoe ucmonb30BaHue.

38. KomnmnuecTBeHHbIE XapaKTEPUCTHKH JIUCIEPCHOCTH: AMCHEPCHOCTb, paldyC KPHUBH3HBI, YAEIbHas
noBepXHOCTh. [ToHsATHE 0 MMOPHUIBHBIX 1 THOPOOHBIX IUCTIEPCHBIX CHCTEMAX.

39. YtoOs! BbI3BaTh Koarymsiiuio 10 mr 3oms ruapokcuaa xenesa (l11), B kaxaom ciaydae morpeGoBaioch
npuianth: 7,6 ma 2 H pactBopa NaCl, 11 mz 0,01 1 pactBopa NayS0, 1 13,5 mz 0,001 1 pactBopa K[Fe (CN)g).
Omnpenenute 3HaK 3apsijia YACTUI] 30J151 U BBIYHUCIIUTE TTOPOT KOATYIISIIHH KaXIOTO 3IEKTPOIIUTA.

40. Tnddyszus B kommonansix cuctemax. CBsszb koddduipenta muddy3nuu ¢ pa3mMepoM 4acTHIl.

41. Omynbecun. Kinaccudukanust smynbenil. MeToab! onpeiesieH st THIIa 3MyJibciii. OCHOBHbBIE TPUMEHEHUSI.
42. 3onb Opomua cepebpa NnoaydeH peakiueit nsoiiHoro oomena 16 mz 0,005 H pacTBopa HUTpaTa cepedpa u
40 mn 0,0025 u pactBopa Opomuaa kanwmsi. Kakoi u3 aByx anektpoiantoB — MgS0, unmn Ks[Fe(CN)g] —
OyzneT uMeTh OOJBIINKA MOPOT KOAryJISIIUHU JUIsI TOJYYEHHOTO 3071517

43. Ilens!. [Tonydenne u ctpoenue. Y cTONIMBOCTh eH. OCHOBHBIE TPUMEHEHUS.

44. Teopust ycTOWYMBOCTH M KOATYJISIIH THAPO(GOOHBIX KOIJIOUIOB PACTBOPAMH AIIEKTPOJIUTOB.

45. Kak pacronioxarcsi IOpory KoaryJsiLui B Me-9k6/1 B pany pactBopos coseil AlCl;, MgS0,, NaH,P04 st
OTPHLATEIILHO 3apsHKEHHOT0 305151 JUOKcuaa KpeMHus? Jlaiite noscHeHusI.

46. DIEKTPOKUHETUYECKHUE SIBJICHUS. DIIEKTPO(ope3 U 3JEKTPOOCMOC.

47. Cenumentanusi. CeIMMEHTAIIMOHHBIN aHATN3 CycTieH3ui. Y paBHeHHe CTOKCa-DHINTEHHA.

48. Nan 3o0mp ruapokcuzaa sxenesa (1) m 30mp cynpduma cypemsr (III). [Ins koarymsmum 3TuX 305€i
MPUMEHIIH PacTBOPbI OJIMHAKOBON HOPMaIbHOW KOHIeHTpaluu cieayronmx comneit: Ca(N03z),, AlICI3, Na,S04
n K;[Fe(CN)g]. Kakoro pactBopa moTpeboBalioch JUIsi KOAryJsIIMKM KaKIOTO W3 30Jiel HauMeHbIee |
HanOoJbIIee KOTUYECTBO?

49. Munemioobpa3oBaHie B BOJHBIX U HEBOJIHBIX cpeaax. TepMoauHaMiKa MULETIO00pa30BaHUsL.

50. CtpykTypooOpa3oBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.
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51. Kak pacnosiokarcsi MOporv KoaryJisiiiud B Mme-9ke/1 B psaay pactBopoB coneit NaCl, AlCl;, Na,SO0,,
NaH,P0, n7s 301 rugpokcuaa xenesa (I11I), momyuennoro Mmerogom ruaponusa? Jlaiite mosicHeHUs..

52. MeTonbl MOTy4YeHUs ¥ OYMCTKU AUCTIIEPCHBIX cucTeM. [lomyuenne 307ei MeTo1oM NMenTU3aIHH.

53. MonekynsipHO-KHHETHIECKHE CBOMCTBA KOJJIOUIHBIX CUCTEM.

54. 3omp Opomuma cepedpa moirydeH peaknuei qoitnoro oomena 20 mz 0,005 H pacTBopa HUTpaTa cepedpa u
20 mn 0,0025 H pacTBOopa OpoMuaa kanus. Hanummure GpopMyny MHLIENIIBI TOMYYEHHOTO 30JI1 M ONIPEJeTUTe
HaIpaBlieHHe JBVKSHHS TPaHyiIsl OpoMua cepedpa mpu siexTpodopese.

55. O6pazoBanmne MHOGOOHBIX MHUCIIEPCHBIX CHUCTEM IPU JUCIEPTHPOBAHMH, KOHICHCHPOBAHUH. lIpuMepsl.
CTpoeHre MULEIITBI KOJJIOWIHOM YaCTHIIBI.

56. CTpyKTypHO-MeXaHUueCcKuil Obaprep o Pednnaepy - kak pakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.

57. Hanummre ypaBHEHUS pPEAKUUM, BBIPAXKAIOMUX MPOLECCH, MPOUCXOIAIMIME IMPU IOJYYEHHUH 3071
rugpokcuna xxenesa (11I) metogom runponuza. M306pasure cTpoeHre MULIEIIIBI JAHHOTO 30JIS.

3agaun no «Kos1ouaHo XuMHU»»
UroObl BbI3BaTh Koarymsimuio 10 ar rupposonst cynbduna Meimbsika (l11), morpeboBanoch B KakaoM ciyuae
npuuthk 0,25 ma 2 1. pactBopa NaCl, 1,3 mz 0,01 u. pactBopa CaCl, u 2,76 mz 0,001 H. pactBopa AlCI;. Kakoii
3apsi UIMEIOT YacTHLBI 3071517 UeMy paBeH MOpor KoaryJsiiuy Ka)I0ro 3JIeKTpoauTa’?
70 (NaCl); 0,85 (CaCly); 0,902 mmoas/m (AICI)
50 (NaCl); 0,65 (CaCl,); 0,092 mmoss/a (AICI3)
MOJIOKUTEIbHBIN
OTpULIATEIbHBIN

Jus xoarymsuu 10wz 30mst tunpokenna xenesa (111) B kaxxnom cirygae 0pmio gobasneno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mr 0,01 1. pactBopa Na,SO, u 3,7 mz 0,001 u. pactBopa NazsPO,. Onpenenure: a) MOpOrd KOAryJIsIInH,
0) 3aps] yacTuIl 3014, B) OTHOLICHUE KOATYJIMPYIOIIEH CIOCOOHOCTH HOHOB.

150 (KCI); 15 (Na,S0y); 2,25 mr-sks/n (NagPO,);

105 (KCI); 6,25 (Na,SOy,); 0,37 mr-sks/n (NasPO,);

Iopor koaryssiuuu 0,01 M pactBopa K,Cr,O; mo oTHOIIEHHIO K 30710 OKCHIa altOMUHMA paBeH 630 mmonwv/a.
Omnpenennure KOIUMYECTBO AIEKTPOIUTA, HEOOX0AUMOE ISl Koarysiun 10 Awz 3Toro 3071s.
a). 6,3 oM’ 0). 12,4 oM.

[Toporu koaryJsiuu 3JIEKTPOIUTOB Jist 305181 cynbduaa meiibsaka (1) paabl: Cyacr = 60 smons/n, CMgC|2 =1,44

mmonv/n, C act, =01 amone/z, CNa2504 =29,3 mmoav/n. Onpenennte 3apsia rpaHyi 30 cyiabduaa meibsika (1)

Y OTHOIIIEHUE KOATYJIMPYIOIIEH ClIOCOOHOCTH HOHOB.
MOJIOKUTENBHBIN

OTpULIATENbHBIN

1:14:300

1:7:200

Omnpenenure sHepruto ['m60ca G MOBEpXHOCTH Kamenb BOJSHOTO TymaHa maccod. M = 4 r npu 293 K, eciu

MIOBEPXHOCTHOE HATSKEHUE BOABI ¢ = 72,7 MZ[)K/MZ, IJIOTHOCTH BOJBI p = 0,998 r/CM3, nucnepcHocTh yactui D =
-1

50 MM .

87,41 Jlx
125,3 JIx
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PaccuwnraiiTe monHyr0 MOBEPXHOCTHYIO HEPTHIO 5 T 3MYyJIbcHU O€H30I51a B BOAE C KOHIEHTparmet 75 % (macc.) u
mucniepcHocThio D = 2 mxm™ nmpu Temneparype 313 K. IlnotHocTs Gensoma mpu 3Toii Temmepatype p = 0,858
r/cm®, moBepXHOCTHOE HaTsvkerue o = 32,0 MI[K/M?, TeMIepaTypHbIil K03 (OHUIMCHT MTOBEPXHOCTHOIO HATSKEHHS
6ersona do/dT = — 0,13 M Lx/(M*K).

3,81 JIx

5,62 JIx

PaccumnTaiiTe JaBieHne HACHIEHHBIX MAPOB p Hal KamwsiMu Boawl ¢ auctepcHoctbio D =01 mpu temneparype
293 K. JlaBnenue mapoB BOJbI HaJl IUIOCKOM MMOBEPXHOCTHIO IIpH 3TOM Temmepatype Ps = 2338 Ila, mi1oTHOCTE BOJIBI
p= 0,998 r/CM3, MIOBEPXHOCTHOE HATSKEHUE BOJBI ¢ = 72,7 MI[)K/MZ.

3786 Ila
2875 I1a

Onpenenure xkod3ddurment mupdysun D u cpennexpaaparnunslii capur A wactuisl ruaposons 3a Bpems T = 10

-3
C, ecM paauyc yactuisl I = 50 HM, Temmneparypa omnsita 293 K, BA3KOCTb cpeabl 7] = 10~ ma-c.

12,42 MKM
9,26 MKM

Omnpenenvre paanyc YacTHIl THAPO3OIS 30JI0TA, €CIU IOCIE YCTAaHOBIEHUS AU(Hy3HOHHO-CEAMMEHTAIIHIOHHOTO
paBHoBecus mpu 293 K Ha Beicote h = 8,56 ¢M KOHIICHTpAIUS YACTHIL H3MEHSIETCS B e pa3. [II0THOCT 30710Ta p =

19,3 F/CMB, IJIOTHOCTh BOIbI O = 1,0 r/em®.

3,98 am
6,32 M

IToTok cBeTa ¢ JUTHHOM BONMHBI A = 528 HM, mpoxomas 4epe3 smynbcuio CCly B Boge Tommunoit cinost | = 5 com,
ocnabisieTcs B pe3ysbTaTe CBETOpaccesiHUs B ABa pasa. PaccuumTaiiTe paanyc 4acTHIl IUCTIEPCHOH (a3bl, eciu ee

. = 1,460, Boxer N, = 1,333. Ceer
paccenBaeTCcsl B COOTBETCTBHH C YpaBHEHHEM Paniest u ocnabnsetcs no 3akony byrepa — Jlambepra — bepa.

25,6 HM
22,3 HM

obbremuoe comepikanre C, = 0,8 %, mokasarens mperomienns CCl; N

\
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IMpumep nadopaTopHbIX 3aHATHI (3cemecTp)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUA COJIU. ONPEJAEJIEHUE TEIIJIOTHI
OBPA3OBAHUSA KPUCTAJVIOTUAPATA

ean padoTel. 1. O3HAKOMUTECS C KATOPUMETPHICCKIM METOIOM H3MEPECHHS TETIOBBIX 3P (HEKTOB.
2. OnpenenuTh TEIIOTY PACTBOPSHHUSI COJIH.
3. OnpenenuTs TEIOTY 00pa30BaHMs KPUCTAIUIOTHIPATOB 13 O€3BOJHON COJIH.

[Ipu pacTBopeHMM cOJM B BOJE, TaK K€ KaKk W MpPH JAPYT'HX HW3MEHEHUSX COCTOSHHS BEILIECTBA,
HabmronaeTcs MO0 MOTIONICHHE, THOO0 BBIACICHUE TEIUIOTHL. M3yueHneM TemaoBbIX 3P GEKTOB, MPOUCXOISIINX C
BEIIECTBAMH, 3aHMUMAETCS Hayka TepMOXuMus. B ocHOBe Tepmoxumum JeKUT OTKPHITHINA B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, COTIaCHO KOTOPOMY Meni080U d@dexm peakyuy 3a8uUcum moabKo Om HAYATbHO20 U KOHEYHO20
COCMOANULL Peazupyiouux 6ewecms U He 3a6UCUm Om Mo20, KaKUM NymeM OHU NePeuiiu Om 00HO20 COCTHOSIHUSL K
opyeomy. 3akoH l'ecca sBIsSeTCS BIIONHE CTPOTHM TOJIBKO JUTSI TPOIIECCOB, MPOTEKAIOMIMX MPH ITOCTOSHHOM
JIABJICHUH (B 9TOM CiTy4ae TeTutoBor 3 peKT paBeH AH 3HTANBNHNA) WK IPU TOCTOSHHOM 00beMe (TOrIa TeIUIOBOM
s ekt Oynmer paBer Q). 3mech u B cienyroleld padoTe Mbl OyJieM paccMaTpUBaTh TEIIOBBIC 3PQEKTHI MPU
MMOCTOSSHHOM 00beMe Q.

[Tpr momMomy 3TOro 3aKOHA MOYKHO PACCYHUTATh BEIHMYHHY TEIUIOBOTO 3 ¢eKTa MpeBpaIleHNs BellecTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOTO IIPSMOro u3MepeHus. Hampumep, npu nomoIu npsiMoro U3MepeHus
TPYAHO OMPENENUTh TOYHO BEITMUUHY TEIUIOTH 00pa30BaHMsl KPUCTAJUIOTHAPATOB, TAK KaK PeaKmusi 0Opa3oBaHUsI
KPUCTAIUIOTHIPATOB W3 OE3BOJHOTO TBEPIAOTO BEIIECTBA M BOJBI HIET OBICTPO TOJNBKO BHAYale, MOKa HE
MPOpEarupyoT ¢ BOJOW TMOBEPXHOCTHBIC CIIOM KPHCTAJUIMKOB OE3BOJHOTO BEIIECTBA, a 3aTEM PEaKLUsl CHUIIBHO
3aMeIIsieTCs M JIONT0 He 3akaHuMBaeTcs. Kpome Toro, mporecc OCIOXHSETCSl PaCTBOPCHUEM BEILECTBA B BOJIE.
OpHako TpWU TOMOIIM OCHOBHOTO 3aKOHA TEPMOXHMHH MOXKHO OIPENeINTh TEIJIOTy O0Opa30BaHUs
KpUCTAIUIOTHIpATa, €CIH W3MEPHUTh TEIDIOTy pPacTBOPEHUS OE3BOJAHON CONMM W TEIUIOTY pPacTBOPEHUS
Kpucrtajioruapara u u3 HepBOI\/'I BCJIMYMHBI BBIYE€CTh BTOPYIO:

Q = QGesB - QKpl/lCT' (1)

[Ipu pacTBOpeHHHU COM B BOZIE IMTPOTEKAIOT OJTHOBPEMEHHO JIBA MTPOIIECcCa:

1) paspyuieHHe KpUCTAJIMYECKON pEeIIeTKH BEeIecTBa M JUCCOLMAIUS MOJEKYJl Ha WOHBI; MpPU 3TOM

MMPOUCXOAUT MOIJIOUICHUEC TCIIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTIPEJIEIEHHOE KOIMYECTBO TEIIOTHI, paBHOE Q.
TenoTa pacTBOpeHUs CONMM paBHA anreOpanvdeckoil CcyMMe TEIIOBbIX APPEKTOB 3TUX ABYX IPOLIECCOB!

Qpacm6 = QZ + Ql '

ITosToMy BemiecTBa, 00ONafaroNe TPOYHOH KPHUCTALIMYECKON PELIETKON M €i1abo THapaTHUpYOLIecs B
pacTBope, pacTBOPSIIOTCS C TOTJIONIEHHEM TeIUIOTHI. BelecTBa ke ¢ HEMPOYHOH KPHCTAIUIMYECKOH peleTKoH,
o0pasyrolue B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HOHBI, HAIPUMEDP HMOHBI BOAOPOJA WIH THIPOKCH]-HOHEI,
PacTBOPSIOTCS C BBIIACIICHUEM TEIUIOTHI.

Temnora pacTBOpeHHMs BEILECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPHTEI,
npuxoAsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Eciu e Ha 1 Monb BemtecTBa npuxoautcest 6onee 100-300
MOJIb PacTBOPUTENS, TO JajbHEHIIee pa30aBlIeHHWE pacTBOpa OUYEHb C1a00 WM3MEHSET BEIMYMHY TEIUIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus HPUHAMO  HA3LIBAMbL  KOAUYECHEO  MENA0mbl, NO2NOWAIOWEUCcs Uil
gvl0enAwWelcs npu pacmeopeHuu O00HO20 MOJI BewjeCmea 6 MAaKoM KOIuvecmee pacmeopument, Ko2od
danvHreluiee e2o0 000asIeHUe He CONPOBOICOACMCI USMEPUMBIM MENLOBbIM I DeKmom.

Ipunapne:xnocTn s padorel. CTEKISTHHBIN COCyl ¢ MEIIANKOW miu cocyx Jproapa Ha 0,5 11; cTakaH Ha
0,5 ; Tepmomerp Bekmana; ammysa sl CONM; CTEKIISTHHAS TaJlovKa; aHAIMTHYECKHE Bechl; (aphopoBas CTyIKa;
TexHuuecKkre Bechl;, necoynble yacel Ha 1 muH; KNO;3; CuSO,4-5H,0; 6e3Bognas CuSO,.

Onucanue mnpudopa. [l onpeneneHus TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIOJIB30BATHCS
kanmopumetpoM (puc. 1). B cocya JIproapa 1 emxocthio 500 mi Ha nipoOke 3 ykperuisitoT TepMmomerp bekmana 4 u
poOHUpKy 5 (ammyiy, puc. 2) Ui COJM CO CTEKJITHHON Haloukoi 6. PacTBOp nmepeMenmBaoT Meankoun 7.
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Puc. 1. Cxema kanopumeTpa: Puc. 2. Ammyna co CTEeKISHHOM
1- cocyn [proapa; 2 — mraTuB; 3 — mpoodKa ¢ MAJIOYKOM JJIs COJTU M PACTBOPOB KUCIIOTHI WIIH
otBepcTHsiMH; 4 — Tepmomerp bekmana; 5 — IEeITOYH.
amIyna; 6 — CTeKJIsSTHHAS TTaJlovKa; / — MelIajKa.

Onpenenenne MOCTOAHHON Kajgopumetpa. /s pacuera TeruroBoro addekra mpomuecca, MpoTEKarOIIEro B
KaJIOpUMETpe, HEOOXOAUMO 3HATh MOCTOSHHYIO KaJIOPUMETpPa, T.. KOJIMYECTBO TEIUIOTHI B KAJIOPHUSX, KOTOPOE
TpeOyeTcst Uil HarpeBaHus KaJlOpHMETpa C TEPMOMETPOM, MEIIAIKOHW, MpoOupKoii, Bomoii u conbto Ha 1°C. [l

narpesanns Ha At morpeGyercs:

KAt @

Q = 1

1%
rae Q — TemoTa pacTBOPEHHUS CONU; V' — KOJHMYECTBO COJIM, MOJb;, At — HalJIcHHOE W3MEHEHUE TEMIIEpaTyphl B
KaJIOPUMETPE; K — MOCTOSIHHASL KAJIOPUMETPA.

[MocTosinHyI0 KajopumeTpa K MOXHO ONPENESTUTh MO M3BECTHOW TEIJIOTE PACTBOPEHUS KaKOW-HHOYIb
COJIM, HATIPUMED II0 TETUIOTE PaCTBOPEHUS HUTpaTa Kajmus. JlJis 5TOro TIAaTeaIbHO PACTUPAOT HUTpAT Kamus (5—7 T)
B (apdopooii crynke. B3gemmuBaroT (¢ TouHOCTRIO 10 0,01 T) mMycTyro aMIyny ¢ majnouykoil (puc.2), HachIIAaroT
TyJla OKOJIO 5 T COJIM M CHOBA B3BELIMBAIOT. M3 pasHOCTH Macc HaXxOAAT Maccy coiii. B3BelIMBaIOT CTEKIISTHHBIHN
cocyn Hproapa 1 (6e3 npoOku) ¢ TouHOCTHIO A0 0,1 T Ha TEXHUYECKUX BECaXx M HAJIMBAIOT B Hero okojio 300 mu
JTUCTUJUTUPOBAHHOM BOJIBI, MMerolel Temmneparypy 18°C. CHOBa B3BEIINBAIOT COCYJ C BOJIOM U IO Pa3HOCTH Macc
HaXOJsT Maccy BOJBI.

3aKkphIBalOT KalopuUMeTp (CTEKISIHHBIA cocyn 1) mpoOkoil W yKpemmsioT B Heil TepmomeTp bekmana,
MEIIAIKy W aMITyJIKy C COJIBIO (puc. 2). 3aTeM OmpeaesIioT TEMIIEPaTypy CHavala BOJABI, a 3aTEM PacTBOpPa COJHU
npu noMomy TepmMomerpa bekmana. YuuThIBas, 4TO pacTBOpEHHME HUTpaTa Kalus MPOTEKAET C MOIJIOLIEHHEM
TEIUIOTHI, TepMOoMeTp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXOAMJICSA B BEPXHEH €ro YacTH.

Jns ydera TeruiooOMeHa KallOpUMETpa C OKPYKalolIeH Cpeloi W OmpeeNieHHs] ICTUHHOTO M3MEHEHUs
TeMIIepaTypbl BO BPEMs OIIbITA BECh KATOPUMETPHUYECKHUIA IPOLIECC JETUTCS Ha TPHU MEPHOa:

1) npenBapuTENBHBIA IEPUOJ, TPOAOIDKAMOLINICS 5 MUH;

2) TJaBHBIA NEPHOJ — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTENbHBIA IEPUOJT — 5 MUH.

[lomemmBas Boay B KalopuMeTpe, HaOMIOAAIOT 3a TEMIIEpaTypoi, KOTOopas W3MEHSETCS BCIEICTBUE
TeruiooOMeHa ¢ okpyxarmomiel cpenoi. Kornma m3MeHeHHs: TemmepaTypbl B KaK[Ible TOJMUHYTHI CTaHYT MOYTH
OJIMHAKOBBIMH, T.€. KOTJIa YCTAHOBUTCS PaBHOMEPHBIM XOJ TEeMIepaTyphl, JENal0T €€ OTCYETHl C TOYHOCTHIO 10
0,002°C B TeueHue 5 MHH, Yepe3 Kakable MOAMHUHYTHL. [lociie 3Toro pa3douBaloOT Majlo4YKoOi aMIyiy C COJBIO Tak,
9TOOBI BCSI COJIb BBICHINANACh B BOAY, M, pa3MellMBas pacTBOp, HAOMIONAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(TmaBHBIN TIEpHOX), TIPOAOIDKAS OTMEUATh 3HAYEHHUS €€ TaKWUM )K€ CIoco0OM, Kak M pasblie. Ecam Temmeparypa
NajiaeT O4YeHb OBICTPO WM TPYOHO HAONIONATHh 3a THICSYHBIMH M AK€ COTBIMHU JOJISIMH Ipagyca, TO €€ MOKHO
OTCUMTHIBATh (PErMCTPUPOBATH) C MEHBLICH TOYHOCTBIO (IO AECATHIX Hoied rpamgyca). Ecam mo kakoit-nubo
MPUYHHE OTCYET BOOOIE He OB MPOW3BE/CH, TO MPH 3AIKUCH CTABUTCS YepTa. ITO HYXKHO JIeNaTh MOTOMY, YTO
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MPOITyCK OTCYETa TEeMIIEpaTyphl 0€3 OTMETKH MOBEIEeT K COKpAIICHHWIO MPOMEXYTKa TJIaBHOTO IMEPHOjAa, a 3TO
OTpAa3UTCs HA BEIWYHMHE MOMPABKH Ha TETJIOOOMEH KAJIOPUMETpa C OKpyXkaromen cpepoil. OKoHYaHHEeM TIaBHOTO
Mepruojia U HAYaJIOM 3aKIIOYUTEIBHOTO MPUHSITO CUUTATh YCTAHOBJICHHWE BHOBb PAaBHOMEPHOTO XOZa M3MEHEHHS
TeMIlepaTypbl. B 3aKITIOYNTEIHLHOM TEPHOJIE TEMIIEpaTypa OTMedaeTcsl Tak JKe, Kak M B MPEIBapUTEIHHOM, — B
TEYEHUE 5 MUH.

st pacdyera TOYHOTO W3MEPEHUS TEMIIEpaTyphl PAaCTBOPEHHUS COJIM BBIYEPYMBAIOT HA MUJUIUMETPOBOM
Oymare rpaduk, rae Ha ocH aOCIFICC OTKJIAIBIBAIOT BPEMS, a HA OCH OpPIWHAT — M3MEHEHHWS TeMIepaTyphl 3a
kaxasle 0,5 muH. Ecnmm coegmHnTh HaleHHBIE TakuM OOpa3OM TOYKH, TO [UIA MPEABAPUTEIBHOTO W
3aKIIOYUTENIFHOTO TIEPUOIOB TOIYYaIOTCs 1BE€ HAKIIOHHBIC IPSMBIC, HAKIIOH KOTOPHIX OyIET 3aBHUCETh OT pa3HOCTH
TEMIIEPATyp MEXAY KAUIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpaduk), KOTOpas MOXKET IIONYYWThCS, TpUBENeHa Ha puc. 3, tme AB —
npenBapuTenbHbId nepuo, BD — rnaBubii u DC —3aKkIF0UnTENBHBIH,

&
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Puc.3. I3menenue temmnepaTypsl BO BpeMEHH

BBuny Toro, yTo Bo BpeMsi IpoLiecca NPOUCXOAUT OOMEH TEIUIOTON MEX Iy KaTOpUMETPOM M OKpPY’KaroIiei
cpenoi, HeoOXOOUMO CleNaTh COOTBETCTBYIOIIYIO TMOIPaBKY, YTOOBI TONYYUTh H3MEHEHHE TEeMIIepaTyphbl,
BBI3BAHHOE  PAaCTBOpEeHHMEM coiu. [Jlng 3Toro mpojoirKaloT — JIMHHIO, COEAMHSIONIYI0  TeMIepaTypy
MPEIBApUTENIBHOTO MEPHUOJIA, BIIPABO, a JHMHUIO 3aKIIOUUTEIBHOTO NMEpHoJa — BJIEBO (IMyHKTUPHBIE NMpPAMBIC Ha
rpapuke). Ha cepenune riaBHoro mepuojga B Touke C TPOBOAAT MPSMYIO, MapauielbHYI0 OCH OpAHMHAT, JO
Tepeceyenus ¢ MyHKTHpHOM muHueil. Pacctosane At mesxay Toukamu nepeceuenus 6y1eT paBHO MCIIPABIECHHOMY
W3MEHEHUIO TEMIIEPaTypPhl B PE3yJIbTaTe PACTBOPEHUS COJIH.

Onpenenup 3navenne Al , Beruncnsror mocrosHHyIo KanopumeTpa 10 ypaBHEHHIO:

K _ Qpacmev (3)
-_— 1
At
rae g — M3BECTHAs TEIUIOTa PaCTBOPEHHs COJM; V — KOJIMYECTBO COJM, MOJIb, At — HalieHHOEe M3MEHEeHHE

pacme
TEMIIEPATyphbl B KAJIOPUMETPE B pe3yJibTaTe PacTBOPEHHUs coid. J[js HUTpara Kajius TEIIoTa PacTBOPECHUS MPH
18°C pasHna:
Qpacrs = —35,62 x/x/Monb = —8,52 KKas/MOJIb

Onucanue padoThI

Onwvim. JIns onpeneneHus TEIUIOTHl THAPATAIUU COTM HEOOXOIMMO OMPEENIUTh TEIUIOTY pacTBOpeHus |
MOJIb O€3BOJHOHM COJIM U ee KpucTtaywioruapara. [Ipy HaXoXJIeHHH TOCIeTHUX TEIUIOT HEOOXOANMMO ONPEACIUTh
HM3MEHEHHE TEMIIepaTyphl MPH PACTBOPEHUHU ONPEACICHHONW MAacChl COJIM. Tak Kak MPU BBIYMCIACHHHM TEILIOTHI
pacTBopeHust (Gpopmyrna 2) NMPUXOAUTCS IMOJIB30BATHCS MOCTOSHHON KaJIOpUMETpa, KOTopasi MPeICTaBiIsIeT co0oi
KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOM [Tt HarpeBaHus kamopumerpa Ha 1°C, To Maccy BOZbI BO BCEX OMbBITaX HAJO
B3STh TaKYyIO )K€, KaK IIPH ONpeAeNICHIH TOCTOSHHON Kainopumerpa, T.e. 300 r.

Cobuparor npubop, Kak ykazaHo Ha puc. 4. OTBEMIUBAIOT NPUOIU3UTEIBHO 8 T U3MEIBUEHHOTO MEIHOI'O
Kymopoca ¥ MOMEIIAIT ero B NpoOupKy (ammyiy). BeIUHCIAIOT, CKOMBKO 0e3BOAHOM conmu @ (T) U Boabl b (T)
COIEPKUTCS BO B3ATOM HaBecke. B mpeaBaputenbHO B3BEUICHHBIM cTakaH HanuBaioT 300 r BOIbI U CHOBA
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B3BEHIMBAIOT € TOYHOCTHIO J0 0,1 T. Tak Kak pacTBOpPEHHUE MEIHOTO KYIOpOca MPOTEKAET C MOTIIOMICHUEM
TEIUIOTHI, TO TepMOMETp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXONWJICS B BEPXHEH YacTd IIKAaJbl.
BceraBnsitor mpoOupky (amimyny) C cOlbl0 B KPBILKY cocyAa. OmnpenensioT M3MEHEHHsl TeMIeparypsl B
TIpEABAPHUTEIBHEIN, TUIABHBIA W 3aKIIOYHTENBHBIA TEpHOAsl W U3 Tpaduka (puc. 6) HAXOIAT HCIPABICHHOE
W3MEHECHHUE TeMIIepaTyphl IPU PACTBOPEHHUH COJIH.

9-10 r pacTepToro B MOpPOIIOK MEIHOTO Kylopoca momemarnT B (hapdopoByio YallKy U HarpeBaroT MpH
MOMEIINBAHUH JI0 TEX IOp, MOKa HEe TMONy4uTCs Oenblid mopomok 6e3BomHoN conu. [TocnenHIon mepechnamT B
MPOOHMPKY, KOTOPYIO ceidac ke 3aKpBIBAlOT PE3MHOBOM MpoOKoit. [locne oxmaxkmeHus OepyT HaBecKy O€3BOIHOMN
COJIH, PaBHYIO a (T), U ONpeAessII0T U3MEHEHHE TEMIIepPaTyphl, KaK OMHCAaHO BhIIe, MPH pacTBopenuu ee B 300 r
BOJIBL.

[IpuHuMass BO BHUMaHHWE, YTO IMPH PACTBOPCHUU Cynb(ara MeTu TEIUIOTa BBICISIETCS, TEPMOMETP
Bekmana HacTpanBaloT TaK, YTOOBI MEHUCK PTYTH TEPMOMETPA HAXOAMJICS B HIDKHEW YacTH MIKAJIbI.

[To nalizeHHOW BeJIWMYMHE IMOCTOSIHHOW KanmopumeTpa K W pe3ysbTaraM OINbBITa BBIYHCIAIOT TEIUIOTY
pacTBopeHus OE3BOHON COMM U €€ KPUCTALIOTHApaTa 1o popmylie:

At
Q ume = K— (4)
pacme
1%
YroObl MOXXHO OBUIO CPaBHUTH CBOM PE3yJbTaThl TEIUIOTHI PACTBOPEHMS CO CIPABOYHBIMH JaHHBIMU,
clieyeT BBIYUCINUTh KOJMYECTBO BOJBI (MOJIb), MPUXOASIIEcs Ha 1 MOJIb COMu.
Temmory obpazoBanus Q KpucTaJIOrUaApaTa U3 OE3BOTHOM COJIM BBIYUCIISIOT 1O ypaBHEHHIO (1):

Q = Q6€33 - prucm

Dopma 3ammcu pe3ynbTaToB

KNO; CuSO, CuS0O,-5H,0
Macca mycToit npoOupKu
» MPOOHPKH C CONIBIO
» conm

» cocyna Jlproapa ( §;)
» cocyna ¢ Booit (J,)
» BoAbI (02— 01)

W3mepenus (uatepBai 0,5 MuH)

Temneparypa BOJbI
» pactBopa KNO3

» BO/IbI B KAJIOPUMETPE
» pactBopa CuSQO,
» BO/JIbI B KAJIOPUMETPE

» pactBopa CuSO,x 5H,0

Otuer o pabore. 1. Chenatb ueprexx cxembl kanopumerpa. 2. CocTaBuTh TpaduK HIMEHEHHS
TEeMITepaTypsl BO BpPEMEHH. 3. BBIYMCIUTH MOCTOSHHYIO KAJIOPHMETpa M TeMIepaTypy pacTBOpeHHs coi. 4.
BeraucnuTs TeroTy o0pa3oBaHMs KpUCTAINIOTHAPATa U3 OE3BOAHON COJIH.

KouTpoabHble BOpochl

1. B uem 3akmovaeTcs pU3NIECKUIH CMBICT OCHOBHOTO 3aKOHA TEPMOXUMHN?

2. B kakux ciaydasx MpUMEHSIOT OCHOBHOM 3aKOH TEPMOXMMUM JUTSI pacyeTa TEIUIOBbIX d3PPEeKTOB?
3. Kakue mporiecchl MpoTeKaroT MPH PACTBOPEHUHU COJIH?

4. Uto Ha3bpIBaeTCs TEIUIOTON pacTBOPEHNS BemecTBa?

5. B uem 3akitogaeTcst KaJOPUMETPHUUECKUI METO M3MEHEHUS TEIUIOTHl PACTBOPEHUS?

JlutepaTtypa
1. EBcrparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®usnueckas u KOJUIOMAHAS XUMHS: Y4ueOHHMK. — M.:
Bricmas mxomna, 1990.

2. IpakTukyM 1o (u3uMUecKkodl W KOUIOMAHON xumuu: YueOHoe mocooue (Byrpeesa E.B. m ap.). — M.:
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Briciias mkoia, 1990.

3. bamesun C. A. llpaktukyM 1o ¢usnyeckoil M KOUIOMOHOH XuMuHM: YdeOHoe mnocodue. — M.:
[Ipocsemenue, 1980.

4, banesun C. A., Epodeer b. B., [Togo6aes H. 1. OcHOBHI pu3ndeckoil 1 KOIIOUTHON XuMuu. — M., 1973,
i |1

5. Kupees B.A. Kpatkuii kypc ¢pusnyeckoit xumuu. — M., 1970, rn.VI, §69,70.

. JIabopaTtopnas pabora 2.
CHEHNU®UYECKHUU KUCJIOTHO-OCHOBHOU KATAJIU3. OIIPEAEJEHUE KOHCTAHTBI
CKOPOCTHU UHBEPCUU CAXAPO3bI

Hean padorbl: OnpenennuTh KOHCTaHTY CKOPOCTH MHBEPCHHU caxapa MpH JaHHOW TeMIepaType.

OcnoBbl Teopuu. Ilpu peakumu ruaponusza TpocTHHKOBOro caxapa () obpasytorcs rmokosa (Il) u
dbpykroza (I11):

C12H22011 + H,O — CeH1206 + CeH1206
| | 1l

Bce Tpu BemiecTBa 00J1a1aI0T ACHMMETPHUYECKHM aTOMOM YTJIEpOJia M SBJISIFOTCS ONTHYECKH aKTHBHBIMHU.
BoHbIi pacTBOp TPOCTHHKOBOTO caxapa BpallaeT MIOCKOCT MOJISIPU3ALUH IPOXOISIIET0 CBETa BIPABO, PaCTBOP
NPOIYKTOB peakuuH — BJIeBO. [lo Mepe TedeHHs peakUuH IPaBOe BpalleHHE CMEHseTCs JIeBBIM. [loaTomy
MPUBEICHHYIO PEaKIMI0 Ha3bIBAIOT HHBEpCHEH (0OpalleHueM).

s uzyuenus ckopoctu nHBepcun 00baHOo OepyT 10—20%-HbIii BOJHBIN pacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cimyuae B 100 T pactBopa congepxutcs 20/342 = 0,06 monb caxapa u 80/18 = 4,44 monb Bogsl. Korma
peakIus MPOXOAUT CIOJHA, BOJAK BMecTo 4,44 monb octaetcs 4,38. KoHiueHTpalus BOJbI MEHSAETCS HACTOJIBKO
HE3HAUUTETHHO, YTO MOKHO CUUTATh €€ MOCTOsIHHOW. [109TOMY peakiust IpoTeKaeT Mo MepBOMY MOPSAAKY, XOTS B
HEW y4acTBYET 06a poJia MOJIEKYJI.

Ecan mopsmok peakumy TOHIDKEH BCIEICTBHE W30BITKA OIHOTO W3 pEareHTOB, TO TOBOPST O
TICEBIOTIOPSIIIKE, WK JIOKHOM TIOPSAKE, PEaKIIUH.

['maposnu3 TPOCTHUKOBOTO caxapa B HEHTPaTIbHOM BOJHOM PacTBOPE NMPAKTHYECKU HE HIET: €r0 YCKOPSIOT
npuOaBIeHHEM B KayeCTBE KaTallM3aTopa CHWIIBHOM (TO €CTh XOpOIIO MOHHM3MPOBAHHOI) KHCIOTHL KoHCTaHTy
CKOPOCTH Peakui K BBIYHCISIIOT IO YPaBHEHUIO:

23, C,

r C
Eciu HNCXOOHOC KOJIMYCCTBO PCArvpyromero BEIIECTBa pPaBHO a, a K MOMCHTY T B pCaKknulo BCTyNacT €ro
KOJIMYECTBO, paBHOE X , TO MOCTIEIHEE YpaBHEHHUE IPUBOANTCS K BUAY WIIN

:2’3Ig a , 1)
T Ca—X

rae CO :a, C =a—X. I[J'ISI BBIPpAXXCHHA OTHOLICHU KOHLIGHTpaLIPIfI B HCM IOJB3YHOTCA CBOMCTBOM

K

K

ONTUYECKON aKTUBHOCTH PAaCTBOPOB.

Kak wu3BecTHO, anekTpuveckne KoJeOaHUs €CTECTBEHHOTO CBETa IMPOMCXOIAT BO BCEX IIIOCKOCTSX,
MPOXOISIINX Yepe3 cBeToBoM yd (puc. 1). KonebaHnus monsipu30BaHHOTO CBETa MPOUCXOJSAT TOJHKO B OJTHON M3
TakuX Tockocted. [1ockocTh, MepNeHANKYISIpHAs K IIOCKOCTH DIIEKTPUYECKUX KONeOaHUH TONIPHU30BAHHOTO
nyda (M Taxke IpoXOIsILas yepes JIyd), Ha3blBaeTcs INIOCKOCTHIO MOJISIPU3ALHH.

iyt

ml’}
L— rOC g
nl‘n“onréwb

Puc. 1. PacnpocTpaHeHune 3neKTpOMarHUTHBIX KOIeOaHuit
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Puc. 2. Cxema nonspumerpa:
1 — ucrounuk cBera; 2 — cBeTopuiIbTp; 3, 4 — MONAPU3ATOPEI; 5 — TPyOKa C pacTBOPOM;
6 — ananmu3atop; 7 — mkana; 8 — okysp.

HpI/I MPOIIYCKAHUU TTOJIIPU30BAHHOI'O CBECTAa CKBO3b PACTBOP ONTHUYCCKU aKTHBHOI'O BEUICCTBA IJIOCKOCTH
MoJIsIprU3alii MOBOPAYNBACTCA. Yron BpalleHus IMJIOCKOCTHU MOJJAPU3ALUA (KpaTKO — yroma BpaIIIeHI/ISI) O CBs3aH C

KOHIIEHTpaIMen ¢ U TOIIMUHON CII0s | pacTBOpa COOTHOWIEHUEM: (X = i[a]d .

Bemmunua [ ] npu ¢ = 1 r/ma u | =1 1m maseiBaercs yAETHHBIM BpalmieHueM. 3HaKd + U — OTBEYAIOT
COOTBETCTBEHHO MPAaBOMY W JICBOMY BpAIllCHUIO. Y TPOCTHHKOBOTrO caxapa O = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykTossl [ ¢ ] =-91,9°.

Yron BpalieHus CMECH ONTHYECKH AKTHUBHBIX BEILECTB MPEACTABIISIET COOOW anreOpanyecKylo CyMMy
YIJI0B BPAIECHUS OTEIBHBIX BEIIECTB (CBOWCTBO aJAUTUBHOCTH YIJIA BPAILIECHUS CMECH).

Yron BpalueHHs IOaHHOIO PACTBOpa ONPEACTSIOT € IMOMOLIBI mHojsipuMmerpa. CyIIeCTBEHHBIMH €rO
qacTsaMu (puc. 2) SBISIOTCS Mosipu3aTopsl 3, 4 u aHanu3atop 6. [lonsapuzatopoM U aHAIM3aTOPOM CITYKAT MPU3MBI
Hukons (HuKOHM), KOTOpBIE JIydllle BCETO MPOIYCKAIOT CBET, MOJISIPU30BAaHHBIN B MIOCKOCTH, MEPIEHINKYIIPHON
IUIOCKOCTH IJIABHOT'O CEYECHUS! MPU3MBI (IUIOCKOCTh IJIABHOT'O CEYEHHUS POBOAAT Y€pe3 ONTHYECKYIO 0Ch KpHCTallIa
W MaJAI0MINHT JIyd; ONTUYECKasi 0Ch — JIt00ast 0Ch, MapauieNibHasi KpUCTaUIorpad)uuecKoil), 1 He TPOITyCKaroT CBET,
MOJIIPU30BAHHBIN B IJIOCKOCTH INIABHOTO CEYEHMS.

Ecnu rmaBHBIe ceyeHMs B NpU3Max MHOJSIPU3aTOpa M aHAIM3ATOPa YCTAHOBJIEHBI MapayjiesbHO (HUKOIU
napajienbHbl), TO CBET, MOJIAPU30BAHHBIN MOJIAPU3aTOPOM, IPOHUIET yepe3 aHauu3atop. Eciu riaBHble cedeHus
MEPIEeHIUKYIApHBl  (HUKOIM CKpEIleHBbl), TO CBET TMoracurcs asamuzaropoM. llpu Jpyrux B3aUMHBIX
PacIoNIOKEHHUAX TJIABHBIX CEUCHHH HMHTEHCHBHOCTh CBETa MEHsSETCS OT Hyias 10 Makcumyma. OOBIYHO
MOJISIPU3ATOP COCTABIIOT M3 ABYX npu3M Huxons. OgHa n3 HuX 3 MOKpBIBAET BCE IOJIE 3pEeHHMs, HaOmogaeMoe
4yepe3 OoKyysp 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHHUe 3TOW MPHU3MBI YCTAHOBIIEHO IOJI MAJIBIM YIIIOM
(<3°) mo oTHOWIEHUIO K TVIABHOMY CEYEHHIO OOJNBIION mpu3Mbl. Ipu3Ma aHanu3atopa MOXKET BpallaThCsl BOKPYT
onTuyeckoi ocu npudopa. Ilpu ee BparieHNn H3MEHSETCS] OCBELLIEHHOCT 110JIS1 3pEHUSL.

Ecnu ycraHOBUTH TTTaBHOE C€YEHHE IPU3MBI aHATTU3aTOpa MEPHEHINKYIIPHO TJIABHOMY CEYEHHIO OOJBIION
MIPU3MBI MOJIIPU3aTOPa, TO MOJOBHHA MO (OTBEUarolasi CKpeIeHHbIM IpU3MaM) CTAaHOBUTCS TeMHOIL. [[pyras xe
nojioBuHa Oyner Oosee CBETJION, TaK KaK HaJM4MEe Majod NPHU3MBbl HPEISITCTBYET cKpelieHuro. Eciu Bpamats
aHaJIM3aTop A0 3aTEMHEHMS IPOTHBOIIOJIOKHOW CTOPOHBI 10JISl, TO OCBETUTCS IepBas MojJoBUHA. MOXHO 100UThCA
M MIPOMEXKYTOUHOM OJMHAKOBOM OCBELICHHOCTH 00oMX moJjieil. Torga ycTaHOBKY CUMTAIOT HYJICBOW: HEOOJBIION
MOBOPOT aHajM3aTopa B Ty WIM HHYIO CTOpPOHY OOpa3yeT B IoJie 3pEHHUsI IMONYTeHb (OTCIOJla W Ha3BaHHE
MOJISIPUMETPa ATOrO THIIA — MOJYTEHEBOH). B cHily UyBCTBUTENBHOCTH IJla3a K KOHTPACTy HYJIEBYIO yCTaHOBKY
MOKHO BOCITPOM3BECTH C XOPOLIEH TOUHOCTHIO.

Ecnu mociie yCTaHOBKHM HYJIEBOTO MOJIOKEHUSI TIOMECTUTH MEXK/TY TOJIIPH3aTOPOM U aHAIM3aTOPOM TPYOKY
5 ¢ PacTBOPOM ONTHYECKH ACATENHLHOTO BEIIECTBA, BPALIAIOUIMM HA Yros (¢, TO TMOSBUTCS HONXYyTeHb. UTOOBI
BEPHYTHCS K HYJEBOMY IIOJIOKEHHUIO, CJIEAyeT IOBEPHYTh aHaJIM3aTOp Ha Takoil ke yron . ODTOT Yroi
OTCUHUTHIBAETCS C TOMOIIBI0 HOHMYca ¢ To4HOCThIO 70 0,1° Ha mikame 7, mepeaBHrarouieiicas mpu BpalleHUH
ananmuzaropa. Mcrounuk cBeta 1 pomkeH ObITh MOHOXpoMaTHdecKuM. [Ipu mosb30BaHMM OENBIM CBETOM
yIOTPeOISAIOT CBETOQMIBTP 2, OOBIYHO COCTABISIOMIMI YacTh HOIAPUMETPA.

CyIecTByIOT M ApYrHe THUIbI HMOJISPUMETPOB: B HHUX IIOJE 3PEHHS COCTOMT M3 TPEX 4YacTell WM ABYX
KOHIEHTPUYECKUX YacTel. Y CTPOWCTBO ITHX MOJSPUMETPOB NMPUHIMIHAAIHHO HE OTIUYAETCS OT OMUCAHHOTO. Y
HEKOTOPBIX MOJAPUMETPOB (CaxapyUMETphl) Ha IIKajie HEMOCPEICTBEHHO MOKa3aHbl KOHLIEHTPAIMU TPOCTHUKOBOTO
caxapa.

Boinosnenne padorsl. [IpuroToBisioT pacTBOp caxapa HyKHOM KoHIleHTparui. O0beM pacTBopa JOKEH
B 2-3 pasa mpeBblIaTh 00beM NOJSIpUMeTpUdecKkoil TpyOku. Eciu pactBop MyTHBIH, ero ¢puibTpyroT. Haxomsat
HyJIEBOE TOJIOKEHUE aHann3aropa. /st 3TOro yCTaHaBIMBAIOT C IOMOILBIO aHAJTM3aTOpa SICHO BUAUMYIO Pa3HHUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3areM, Bpalias aHajlu3aTop, JOOHMBAIOTCS ypaBHHBaHUS OCBelleHHOCTH. HyxHas
PE3KOCTh  HM300paKEHWsS] TOCTHTaeTCs BBLABIDKEHHEM OKyJlIsgpa © YCTAaHOBKOW HMCTOYHHMKA CBETa Ha
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COOTBETCTBYIOIIICH BBICOTE M PACCTOSIHUU OT molisipu3artopa. OTcyeT Ha MiKalie MPOU3BOIST ¢ TIOMOIIBIO HOHUYCA.
[Ipomomxas BpamaTh aHAIM3aTOP, IPUBOASAT YaCTH MOJIS K SICHO BUJMMOM IepeMeHe ocBeleHHocTH. [locne aToro
BpalleHHEM B MPOTHBOIOIOKHYIO CTOPOHY BHOBb NPUBOIAT YacTH MONA K OJUHAKOBOW OCBEIIEHHOCTH U
3amuCHIBAIOT oTcueT. [loBropeHuem 3tHx AeicTBUi (3—5 pa3) moOMBAarOTCsS XOpomreld CXOIUMOCTH OTCYETOB (C
To9HOCTHIO 710 +0,1°), mocne Jero OepyT 3a HyJIEBOW OTCUET CpeqHee W3 MOMydeHHBIX 3HaueHui. [lpu 3TomM HymB
LIKaJIbl MOXKET ¥ HE COBNAJaTh C HyleM HOHHWyca. PasHmia, T.e. OTCUET MO IIKalle B 3TOM Cilydae, MPeACTaBIseT
co00¥ WHCTPYMEHTANBHYIO TOMNPaBKy (!, 3HAaK TOMPAaBKH CYHTAIOT IOJOKHTEIBHBIM, €CIIM HyJIh HOHHWYCa
pacmoyioKeH B IOJOXKHUTENbHOM HAMpPaBICHUW OT HyJs IIKanbl. VCTHHHBIE YIIBl BpalleHUs MOIYy4aloTCs
BBEIYATAHNEM HHCTPYMEHTAJIHHOU MOMPAaBKH (C €e 3HAKOM) U3 MOIYIeHHBIX 0Tc4eToB. CrIoco0 oTcyeTa ¢ MOMOIIBIO
HOHHYCa SCEH U3 puc. 3.
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Puc. 3. Otcuer no HOHUYCY

YucTyro NoJspuMETPHUYECKYIO TPYOKY CITOJIACKHBAIOT U HAMOJHSIOT HCCIIEyEMBIM PACTBOPOM; JUISI 3TOTO,
JepKa ee BepTHKAJIbHO, 3alOJHSIOT TaK, YTOOBI 00pa30Baics BBIIYKIIBIA MEHHUCK. 3aTeM COOKY HaIBHTarOT CyXoe
MOKPOBHOE CTEKJIO M HAaBUHYHMBAIOT MPIKUMHYIO 000iiMy. IIpu sTOM cienst 3a TeM, yToObl B TpyOKe HE ocTacs

kv 1
OompuIoN myseipek Bosmyxa. IlpucyrctBue ero memaer HabmogneHusm. Onpenensior yroa BpameHus O,

pacTBOpa; KaK yKa3aHO BHIIIE, OH MOJIOKHUTENEH (TIPaBBIi).

[Tocne sToro B ABe KOJMOOYKH HATMBAIOT U3BECTHBIE OOBEMBI PACTBOPOB caxapa Ve U CUIBHON KUCIIOTHI V,
HY)KHOW KOHIIEHTpanuu. BeimepxuBaroT o0e komoouku 10—15 MuHYT mpum Temriepatype ombita (B BOASHOM
TEPMOCTAaTe), TIOCJIE YeTO CIUBAIOT U IMEPEMENINBAIOT 00a pacTBOpa, MepeNrBas u3 KOJI00UKH B KOIO0UYKy. MOMEHT
CMCHICHUA OTMEYAKT II0 4YacaM (C TOYHOCTBIO 10 1 MI/IH); 9TO — MOMCHT Hadalla pCaKlHH. EMy OTB€UacCT
HavabHbIA yron o, = (¢f,'—a,)V , rae V — obbemHas noms pactopa caxapa: V = Ve/(Ve + V).

OnopoKHEHHYI0 OT pacTBOpa caxapa MOJSIPHUMETPUUYECKY0 TpyOKy 2—-3 pasa CIoJIaCKMBalT 3—5 M
MOJIyYeHHOH CMECH, 3aTeM 3allOJIHAIOT €€ 3TOM CMechl0 M TEePMOCTATUPYIOT. IS 3TOro moJspUMETPHUYECKYIO
TpYOKy BBOZSAT B My(Ty, Yepe3 KOTOPYIO HEIPEPHIBHO MPOITYyCKAIOT BOAY U3 TepMocTara. HyxHyto Temmepatypy
TakuM 00pazoM mojajepkuBatoT B npeaenax +0,1°. Eciau Takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAIOT B
BOJISTHOM TepMOCTaT U BEIHUMAIOT €€ OTTyZa Ha BpeMs U3MEPEHHs yTila BpaIleHHUsI.

W3mepeHnst Npor3BOAAT Yepe3 ONpeiesIeHHbIe TPOMEXYTKH BPEMEHH: B Hayalle Peaklud — 4epe3 KaxIable
5-10 muH, B xoHIe — yepe3 15-30 muH. Bo Bpems m3mepeHMil peaknus B TPyOKe MPOJOIDKAETCS, TaK YTO TpPH
HECKOJIbKMX H3MEPEHUSX HE MOTYT MOJYYHTbCA OJMHAKOBBIE OTCYETHI. /|11 BO3MOMKHO ITOJIHOTO YCTpaHEHHS
BJIIMSIHUS 3TUX IOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO HMPOHM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Oto ymaercs, ecin TEXHUKA PabOTHI C MOJSIPUMETPOM XOPOIIO OCBOEHA MPH YCTAHOBKE HYJS M ONpe-
JIeTICHHY KOHIIEHTPAIMU pacTBOpa YnucToro caxapa. HyxHo Opath cpeiHee 3HaUeHHE 13 BCEX OTCUETOB M OTMEYATh
CpeIHMIA U3 MOMEHTOB BPEMEHH TIEPBOTO U MOCIETHETO OTCUETOB (C TOYHOCTHIO JI0 1 MUH).

WHBepcust caxapa Hpud KOMHATHOW TeMIepaType 3akaHuumBaeTcs (B 3aBUCHUMOCTU OT KOHLEHTPALUH
KaranuzaTopa) 3a 1-5 cyrok. OgHako ee MOKHO ObIcTpo moBectu 10 koHIA npu 60—70°C. IlosTomy oTaenbHYIO
TIOPIIMIO PEAKIMOHHOM CMECH 3apaHee IOMENMaloT B TepMocTar ¢ Temmeparypod 60-70°C (we BeIme, BO
n3bexxanue paspymeHus caxapa) Ha 30—40 mun. Cmech HarpeBalOT B KOJIOOYKE C AJTMHHOM M Y3KOH LIEHWKOH, Ha
KOTOPOI OTMEYal0T YpOBEHb XHUIKOCTU. llociie oxiaxaeHus 10 TeMIepaTypsl OIBITa B KOJIOOYKY JONHMBAIOT IO
METK{ TUCTHJUTMPOBAHHOM BOZBI TOM YK€ TeMIepaTyphl (Tak Kak HEKOTOPOE KOJMYECTBO BOJIBI HCIIAPSIETCS, OTYETO
M3MEHSETCS] KOHIIEHTPAIIHS PACTBOPA).

INomyueHHplil TakMM 00pa30M NpEENbHbIA (KOHEUHBII) yroa BpameHus (& OyaeT OTpHULATENbHBIM, TaK

KaK B pPacTBOpE HAXOMAATCA TIOKO3a M (PpyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Besakuii mpoMexKyTOUHBINA yToo
BpalICHUS ONPEACNIIeTCS TEM, UYTO B PACTBOPE COJIEPKATCS BCE TPHU BEIIECTBA.
ITonoxxuM, 9To0 B MOMEHT l; ocTajack HENPOWHBEPTHUPOBAHHON IONSI caxapa y;. YTOJ BpalieHUs

ONpeIENAETCs OTOM 10J1el v paBeH O Y;. C Apyroii cTOPOHBI, 10/ POJYKTOB HHBEPCUM COCTaBIsET 1 — y;. B

KOHIIE PEAKIIMH yToJl BPAleH s STHX MPOAYKTOB ObLT ObI paBeH X, , a B MOMeHT t) on paBeH ¢, (1—Y,).
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B cuiy ajIMTHBHOCTH yroa BpamieHHs B MOMEHT 1 paseH a, =ayy, +a,(1-Y,)

yl = (al - aoo)/(ao - aoo) )
AHaJIOTHYHO, B MOMCHT U} y, =(a, —ax, ) (at, — ) -

OTKyJa:

O‘lCBI/IHHO, KOHIOCHTpAallMKM HCHIPOUHBECPTUPOBAHHOTO Caxapa B MOMCHTLI tl nu tz PpaBHBL COyl nu C,Y,"

[Toaromy Ha ocHOBaHuU ypaBHeHHS (1):

2303, o, —a,
K= Ig :
t2 - t1

Ecnu nonoxuts & =Xy nputy =0un &, = &, nput, =1, 10:

aZ _aoo

. 2,303 Iy ay—a, )

t o, —a,
Oroii nocneaneit popMynoi cienyer NoNb30BaThCs AJIsl pacyera K.
Bce yribl BBOIAT ¢ MHCTPYMEHTAJIbHOM MomnpaBKkoi. MHCTpYMEHTaNbHYIO MOIMpPAaBKY CIEAYEeT BBOAUThH B
ciy4ae, Kkorjga oHa npesbimaet 0,2°.

3aganus
1. OmnpenenuTh KOHCTAaHTy CKOPOCTH MHBEPCHM caxapa IpH JaHHOW Temreparype. Bwrauciauth
KOHIICHTPAIIUIO caxapa B JaHHOM pacTBOpe uepe3 2 4. BeraucianTs, 3a Kakoe Bpemst HHBepcus npoiaeT Ha 50%.

2. Omnpenenuts KOHCTAaHTY CKOPOCTH B 3aBUCHMOCTH OT KOHIICHTpAIIMM MOHOB BOAOPOZa (KaTalW3UpOBaTh
PCaKIUIO CHJILHOW U ¢1a00i KMCIOTOM MPH OJHOM M TOH K€ KOHILICHTPAIIUU WIH CUJIBHON KUCIIOTOW MpHU
JIBYX KOHIICHTPAIIUSX ).

3. Haiitn sHepruro akTHBAIMK peaKInd WHBEPCHHU (Ha OCHOBAHWH W3MEPEHHS CKOPOCTH PEaKINH MPH JBYX
TeMIepaTypax).

dopma oT4eTa
TEMIIEPATYPA .vvvevveeireeeiirieiiee e st e sree et e e e e s e s sn e snne e sr e e snre e snnes
WNHcTpyMeHTanpHas onpaska & ,=

1
VIO BpalleHHst PACTBOPA CAXAPA (L) =..vvverervireriisisiesessissesessssse s

HavaibHblid yTOJT BPAIIEHUS CMECH () = .oovvieiiiaiiiaiesinnisiee s

MOMEHT CMENIEHHS . .... Yac.... MUH.
Ne Bpemst | Bpems ot | Haii- Yron o ¢ O - Ol lg(ox - o) K Ak
poOBI | acTpOHO- Hayaja | JIGHHBIM | MOmpaB-
MHYECKOE | PEaKIMu | Yroi o KO
t, Mmun
1
2
© o= 0= 0p - O=... 19(ao - 0) | Kep £ Ax=

Ipaduxu: (o - a.)=f(t); 10(er, —ex,)) = T (1).

Jluteparypa
1. Ilpakrudeckue paboTsl o uznveckoit xumun: YuyeOHoe mocodue ais By3oB / [lox pen. K.II. Mumenko,
A.A. PaBnens u A.M. [lonomapesoii. — JI.: Xumus, 1982,
2. IlpaktukyMm 1o ¢Qu3uueckodt u KoutouaHoW xumuu: YueOHoe mocobue (byrpeesa E.B. u ap.). — M.:
Bricmas mxomna, 1990.
3. EscrpatoBa K.U., Kynuna H.A., ManaxoBa E.E. ®u3znyeckas n KoutougHas XUMHs: Y4eOHUK. — M.:
Briciias mikosa, 1990.
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JlaGopaTopHasi padora 3.
HU3MEPEHUE MOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB ITAB

Hean padorel. 1. O3HaKOMIICHHE C METOJAMH M3MEPECHHS MOBEPXHOCTHOTO HarsbkeHms. 2. IlocTtpoeHune
M30TEePMBI MOBEPXHOCTHOTO HATsDKEHUsI pacTBopa [TAB 1o skcrepuMeHTATEHBIM TaHHBIM.
N3mepeHre MoBEpXHOCTHOTO HATSDKEHUS JKUIKOCTEH, ONPe/ICIICHUE 3aBUCMOCTH ITOBEPXHOCTHOTO
HATSDKEHHS YACTHIX )KHJKOCTEH OT TEMITEpaTyphl, PacueT IMOJIHOW TTOBEPXHOCTHOW SHEPTHH U €
COCTABIISIOIIUX.

Bonpochsi:
1. Yro Takoe MOBEpXHOCTHOE HATSHKEHHUE U, B KAKUX €MHHIIAX OHO M3MEepSeTCs?
2. Kak 3aBUCHT NMOBEPXHOCTHOE HATSHKECHHUE OT MPUPOJIBI BENIECTBA, 00Pa3yIOIIEro MOBEPXHOCTh
(MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS)?
3. Kakue MeTo1bpl HCIIOJIB3YIOTCS IS OTIPEICIICHHS TIOBEPXHOCTHOTO HATSIKCHUS KUIAKOCTECH?
3. Ha yeM ocHOBaHO U3MEpEHHE MIOBEPXHOCTHOTO HATSHKCHUS JKUIKOCTEH METOJIOM KAIHILIIPHOTO
MOJIHATHS, METOJIOM HanOOJIBIIEro JaBJICHUsI ITy3bIphKa Bo3ayxa (Metoa PeOunnepa), Mmetogom
OTPBIBA KOJIBIIA ¥ CTAJJArMOMETPHUIECKAM METOIOM?
4. Kak u moyeMy 3aBHCHT TIOBEPXHOCTHOE HATSKEHHE Tell OT TeMIIepaTyphl?
5. [To kakOMy ypaBHEHHUIO MOKHO PacCUUTATh MOJHYIO MOBEPXHOCTHYIO SHEPTHIO?

Bapmuanr 1.
N3MEPEHUME ITIOBEPXHOCTHOI'O HATAKEHUSA PACTBOPOB ITAB METOJ1I0OM
HAUBOJIBIIEI'O JABJIEHUS B I1Y3BIPBKE

Kpartkue Teopernyeckue nojo;keHusi. MeTos 3aK/I04aeTcsi B TOM, YTO 4Yepe3 CTEKISIHHBIA Kalmujuisip B
XKHUIKOCTh BBIOYBAeTCs Iy3bIpEK BO3AyXa. Tak Kak MOBEPXHOCTHOE HATSKEHHE ecTh padoTa oOpa3oBaHUs WIIH
paspylieHus eIWHHUIB TMOBEPXHOCTH, TO YCHJME, 3aTpaucHHOe Ha pa3phlB IUICHKM Iy3bIpbKa, OyneT
MPOIMOPIMOHAIBHO TTOBEPXHOCTHOMY HATSHKEHHIO. JTO YCHIIME ONpPEICIsieTCss TeM HauOoibIuM aaBieHueM (P),
IpU KOTOPOM IIy3bIPEK OTpPBIBAETCS OT Kamwulisipa. B MOMEHT OTpbIBa Iy3bIpbKa BBINOJHSETCS CIEAYyOLIee
PaBEHCTBO:

P= Pmp +P,, @
rac P rugp FI/I,Z[pOCTaTI/I‘IeCKOQ JABJICHUC CTOJ'I63, KUJIKOCTHU B Kannnnﬂpe:
P...=h(p,— )9 (2)

rae h — I‘J'Iy6I/IHa MOrpy>XCHUA Kalujusipa B KUIKOCTD, P P T INIOTHOCTH COOTBETCTBCHHO JXHWIKOCTU H

HACBIIIEHHOTO Mapa; § — YCKOPEHUE CBOOOIHOTO MaICHUS.
Kanunnsiproe nasnenne P, IEHCTBYIOIIEE HA BOTHYTYHO OBEPXHOCTh XKHIKOCTH:

P :20', (3)
R

Kan

rae O — MOBEPXHOCTHOE HATsDKeHME, R — paamyc kamwispa, paBHBIE B MOMEHT OTPBIBA MY3bIphKa PaguyCy
KPUBHU3HBI €T0 ITOBEPXHOCTH.
Eciu xanwyutsp TOJMBKO KacaeTcs MOBEPXHOCTH JKUAKOCTH, TO MOKHO MPHHATE, uTo h = 0, clie1oBaTeIbHO,

P o =0, u Torma

p_20 (4)
R
Otcrona
oc=RP/2. 5)

3Hauenne R MOXKHO pacCcunuTarth 10 JaBJIICHUIO P , IPU KOTOPOM IIPOUCXOJUT OTPLIB ITY3bIpbKa BO3yXa C

AAaHHOTI'O KallnJujIgpa, COIpUKACaromIerocsa co CTaHZLapTHOﬁ KUIKOCTBIO, TIOBEPXHOCTHOC HATAKCHUC (00 ) KOTOpOfI

XOpouIO N3BECTHO:

Torna:
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o= 20P _aP. (5a)

2P, R,
Ecnu 0603Haunth 9o _ ¢ , TO
PO
o=KP. (6)

Cxema yCTaHOBKH TIpeJCTaBlieHa Ha pucC. 1.

L ,3
Y 5

&

Puc. 1. Cxema ycTaHOBKH JIJIs ONIPE/IEIICHUS TIOBEPXHOCTHOTO HATSHKEHHSI METO/IOM HAaUOOJBIIETO NaBICHUS
My3BIpbKa

Cocyn 1 ¢ uccnenyemMoul KUAKOCTBIO COEIUHAETCA C HCTOYHUKOM Pa3psKEHUS — BOJSHBIM 3KEKTOPOM 2.
JlaBneHue u3MepsieTcsl HaKIOHHBIM MaHoMeTpoM 3. Bo Bpems paGoThl B cocyne Hal MOBEPXHOCTBIO KHIKOCTH
CO3/1aeTCsl pa3psuKeHUE B pe3ysbTaTe TOTO, YTO U3 MKEKTOpa UCTEKAaeT BOJa, @ HaJ| KalMWUIAPHBIM KOHUYUKOM B
TpyOKe 4 naBicHHe aTMoc(epHOe, 3TO MPUBOJUT K TOMY, YTO 4Yepe3 TpyOKy 4 3acachlBacTCsl BO3IyX U Ha
KallWUSIPHOM KOHYMKE ee oOpasyercs BO3LYIIHBIN my3bIpek. lIpum IOOCTHKEHMH ONpPEAENeHHOW pa3HOCTH
nasnennii (AP) mpoucxonut orpsis 06pazopasmerocs myssipbKa:

AP=P-P_,
rae P — mokazaHHs MaHOMETpa B MOMEHT OTpBIBa MY3bIPbKA; P, — MOKa3aHHs MaHOMETpa MpH aTMOChepHOM
nasneHuu. Eciau P, IpUHSTH 32 TOUKY OTcueTa (HyJeBOe 3HaYEHHE LIKaNbI), TO

AP =P,
rae P — MakCUMalIbHOE JaBlIEHUE Ta30BOTO My3bIpbKa.

Takum 00pa3oM, MpoOcTHIM YMHOXKeHHEM K Ha 3HaueHHE MOKa3aHWs MaHOMETpa IMONy4aroT BEIHYUHY
MOBEPXHOCTHOI'O HATSDKEHHS UCCIIEAYyEMOM X KUIKOCTH

o, =KP.
Bennunny K, kak ObUIO CKa3aHO BBIIIE, OINPENEINSIOT OKCIEPHUMEHTAJIbHO, HCIONB3ysS B KayecTBE

CTaHAAPTHOM >KUIKOCTH AMCTH/UIMPOBAHHYIO BOJY, IOBEPXHOCTHOE HATSHKEHHE KOTOpOH (O HZO) XOPOLIO
W3BECTHO:

K= Ohp0 |
I:’HZO

I[Ipudops! u peakTussl. 1. [Ipudop Pebunnepa. 2. BonsHoii axexTop. 3.ManomeTp. 4. MepHbIe KOIOBI Ha
50 cm® — 8 wT. 5. Mepuas munerka. 6. Mccnenyemsie ITAB (1o ykasannio npernogaBatens). 7. JICTHLIAPOBAHHAS
BOJA.

opsinox BoinoJIHEeHHsI padOThI.

1. B cocyn npubopa Pebunaepa HaIMBalOT TUCTUWLIMPOBAHHYIO Booy. Ee 10IKHO OBITH CTOJBKO, YTOOBI
KalTWUTSIPHBIA KOHYMK TPYOKH TOJBKO Kacajcs >KUIAKOCTH. M30BITOK KUAKOCTH OTOMPAIOT yepe3 KammwuIsSpHYIO
TpYOKY, KaK 3TO A€JaeTCsl PU UCIIOIb30BAHUH MUIIETKH.

2. Ilpucoenunstor npubop PeOuHimepa k MCTOYHMKY Bakyyma, Ul 3TOrO HaJEBAlOT Ha €ro marpyook
PE3UHOBYIO TPYOKY, UAYIYIO OT BOJISTHOTO 3KEKTOPA.

3. OTMeYaroT HyJIeBOE MOKa3aHUE MIKAJIbl MAaHOMETPA (Pyyy)-

4. IIpoBepsrOT TEpMETUYHOCTh YCTaHOBKH. J[Js1 3TOro TOHKOHM CTpyHKOM CIMBarOT BOJLY M3 BOJSHOTO
PKEKTOpa, MOKa B COCy/le HE HAa4YHYT BBIJIEIATHCA ITy3BIPHKM BO3AyXa. Toraa KpaH 3KEKTOpa 3aKpBIBAIOT U
yOeXIaroTCs, 9YTO B T€UEHHE 2-3 MUHYT CO3/IaHHOE B COCY/I€ pa3peKeHne coXpaHseTcs (JKUIKOCTh B MAHOMETPE He
omyckaercsi). Ecnu naBienue B cocyie moHnxaercs (T. €. HeT TepMETUYHOCTH), TO HaJJ0 OOpaTUTHCS K 1a0OpaHTy.

5. PerynupyroT ciuB BOIBI U3 KEKTOpa TaK, YTOOBI B MUHYTY oOpazoBaiioch 2-3 mysblpbka. Hemb3s
JIOTTyCKaTh 0Opa30BaHUs YCTOWYMBBIX T'PO3/IbEB MEIKMX ITy3bIPHKOB WM CIIMIIKOM MEIJIEHHOE WX 00pa3oBaHUeE,
3TO BIHMSET HAa TOYHOCTH M3MepeHws. [Ipu oOpa3oBaHnM IMy3bIphbKa JABICHHE ITOCTEIIEHHO HApacTaeT, JOCTHTaeT

31



MaKCHMyMa, TIPH OTPBIBE ITy3bIphKa PE3KO MaJaeT M CHOBA MEIJICHHO HapacTaeT MpH 0Opa3oBaHUH CIIEAYIOIIETO
my3bIpbKa. J[aBieHue oTphIBa My3bIpbKa COOTBETCTBYET MAKCHMAIBHOMY MOIHATHIO KHUIKOCTH B MaHoMeTpe (P).
6. IIponsBozaT 5 3aMepoB U GepyT cpeiHee U3 TpeX NOCIeAHHX (P ), [1Ba NICPBBIX 3aMepa HE YU THIBAIOT.
cp,

7. PaccunthiBaroT koHCTaHTy cocyaa (K) mo dopmyie:

K=_%_,

Pepo

rae O, — MOBEPXHOCTHOE HATSHKEHUE BOJIBI IIPH IAHHOM Temrieparype (tabu. Ilpunoxenus).

3 o
8. B mepHbIix kombax Ha 50 cm® roromsT 8 pactBopoB IIAB 3amaHHON KOHIEHTpAIH (10 yKa3aHUIO
MIPEIo1aBaTes).

Tabmuua 1
HcxoaHple JaHHBIE U PE3YJIBTAThl SKCIEPUMEHTA
T onbiTa— O, 0 -

Ne ¢, MOIIB/IM° IToxa3aHus MmIKaIBl MAHOMETPA, MM K o,

- 2
p-pa P1 P, P, A R Pcp — (|,:)3 + P4 + P5)/3 I[)K/M
H,O

1

2

8

9. UamepsttoT P I UCCIIEAyEeMbIX PacTBOPOB, KaK 3TO OBUIO CAENaHO JJs BOABI, HAYMHAS U3MEPEHHE C
Hanbonee pa3z0aBIeHHOro pacTBopa. llepen W3MepeHHSMU COCYHl TIIATENBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pactBopoM. B xoze Bcex M3MepeHHHl clemsTr 3a TeM, YTOObl HyJIEBOE IMOKa3aHHE MaHOMeTpa (TOYKa OTCUeTa)
0CTaBaJIOCh HEU3MEHHBIM.

10. PaccunThIBaIOT MOBEPXHOCTHOE HATSDKEHHUE MCCIIEyEeMbIX PACTBOPOB MO GOpMYIie: o = KP,-

11. Tlony4eHHbIe JaHHBIE CBOAAT B TaOIUILy 1.

Bapmuanr 2.
OINNIPEAEJIEHUE 3ABUCUMOCTHU BEJIMYUHDBI IOBEPXHOCTHOI'O HATSKEHUSA AKNIKOCTHU
OT TEMIIEPATYPbBI

BennunHa NMOBEPXHOCTHOTO HATSDKEHHS 3aBUCHT HE TOJBKO OT MPUPOABI KUAKOCTH, HO TaKXe U OT
temneparypel. C TOBBIIEHHMEM TEMIIEPAaTyphl IOBEPXHOCTHOE HATSHKEHHE yMeHblnaercs. Habmomath 3Ty
3aBHCHMOCTb YI00HO TpH oMol npudopa Pebunmepa.

H3mepeHne MOBEpXHOCTHOTO HaTsbKeHHs 1o merony II. A. PeOuHzaepa OCHOBaHO Ha TOM, YTO B
UCTBITYEMYIO KUAKOCTH OIyCKAIOT BEPTUKANBHYIO TPYOKY ¢ KallMJUISIPHBIM KOHYUKOM, Ye€pe3 KOTOPbIil IPOAYBatOT
BO31yX. M3MmepsioT naBneHne P, Mpu KOTOPOM U3 HMXKHETO KOHIA TPYOKH OTAENISIOTCS My3bIpbKH BO3ayxa. Yem
OoJIblIIe MMOBEPXHOCTHOE HATSHKEHUE MCIBITYEMOH JKHUAKOCTH, TeM OoJblliee JTaBJIeHHE TPeOyeTcs JUIsi OTICIICHHS
My3bIpbKa BO3/1yXa.

Takum o6pazom,

O =KP, @)
rie O — BeIUMYMHA IOBEPXHOCTHOrO HaTshKeHus; K — MOCTOsiHHas mpuOopa, KOTopas 3aBHCUT OT paauyca
KallWIISIPHOTO KOHYMKA TPpyOKu. [laBneHre B MOMEHT OTphIBa ITy3bIpbKa U3MEPSIFOT MAaHOMETPOM.

YroObl onpeAeIuTh KOHCTAHTY KalMJUIAPa, B KAUECTBE MCIBITYEMON KUIKOCTH OepyT CHaydania »HUIKOCTb,
MTOBEPXHOCTHOE HATSKEHHE KOTOPOW M3BECTHO, HANPUMEDP AWCTHIIIMPOBAHHYIO BoAy. Ecim m3mepuTh mpu 3TOM
MaKCUMaJbHOE JaBiieHHe Py B MOMEHT OTPBIBA ITy3bIpbKa, TO KOHCTaHTa MpuOopa OyAeT paBHa:

K = %o. (8)
PO

BorunciuB koHcTaHTy 1o hopmyre (8), HAXOIAT BEIWYMHY MOBEPXHOCTHOTO HATSKEHMS HCIBITYEMOH
KHUJKOCTH TIPH PA3TIMYHBIX TEMIIEpPaTypax.

Hpunaane:xxHocTy A padoThl. Acriuparop Ui CO3AaHMS BaKyyMma; IIUPOKas MpoOHpKa ¢ OOKOBBIM
OTPOCTKOM W MPOOKO¥; CIMPTOBON MaHOMeTp co mikanoi; crakaH Ha 800-1000 mu; crakan Ha 400-500 mu;
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tepmometp (ams temmepatryp 10-100°C) ¢ menenmsmu B 0,5°C; mITaTHB C MIUPOKOH JTATKOH ISl TIOABEIINBAHUS
acmuparopa.

Onucanue npudopa st U3MEPEHUs MOBEPXHOCTHOTO HATSHKCHUS 110 MeTory PeOunnepa. Ilpudop (puc. 2)
COCTOWT U3 CTEKJISTHHOTO cocyna 1 ¢ GokoBoit TpyOKoi#t 4, K KOTOpoW mpHIlassH MaHoMeTp 5. Bepxuee oTBepcTue
cocyna 1 IUIOTHO 3aKpBIBAIOT MPOOKOW 3, 4yepe3 KOTOPYI MPOXOIUT CTEKISIHHAS TPyOKa 2 ¢ OTTSHYTHIM
KalmUIAPHBIM KOHITOM. M30THYTBIN KOHEI[ TPYOKHU 4 MPOMyCKalT Yepe3 MpoOKy, IIOTHO 3aKPHIBAIOIIYI0 BEPXHEES
oTBepcTHe acrnuparopa 6. Jis HarpeBaHUs )KHIKOCTH B COCYJE JIO XKEIacMOW TeMIepaTyphbl €ro MorpyxarmT B
OO0JIBIIION CTaKaH C BOAOH (Ha PUCYHKE HE MTOKa3aHO), B KOTOPOM ITOIEPKUBAIOT TPEOYEeMyI0 TEMIIEpaTypy.

Puc. 2. [Tpubop ans u3MepeHus: MOBEpXHOCTHOTO HATSHKEHUs 1o MeToay Pebunpepa:
1 — cocyn; 2 — TpyOKa ¢ KamwUISIpHBIM KOHIIOM; 3 — mpoOka; 4 — OokoBas TpyOKka; 5 —MaHOMeETp; 6 —
acnipaTop; 7 — KpaH; 8 — yamka.

Onucanue padoThl

Onvim. AcnupaTop HANONHAIOT BOAOH M MOJ HEro IMOACTAaBIIOT YallKy 8. B Hawaje ombITa )KHOKOCTH B
000MX KOJICHAX MAHOMETpa T0JDKHA HAXOAHThCSA HA OJMHAKOBOM ypoBHE. B cocyn 1 HanuBaroT Ha /4 €ro BHICOTHI
JUCTWIIMPOBAHHYIO BOAY, BCTABISIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaNMJUISIPHBIA KOHEII ee
OKasaJicsl He3HAUUTEIbHO HIDKE TMOBEPXHOCTH BOAbI B cocyne 1. [loncTaBnsioT cTakaH ¢ HarpeBaeMoi BOAOH Tak,
9T00Bl cocya 1 ObUI MOrpYXEH B HEro HAMOJIOBHHY CBOEH BBICOTHL llociie Toro kak »xeimaemasi TemIiepaTypa
YCTaHOBHUTCSI, OTKPHIBAIOT KpaH 7 aclupaTopa HACTOJILKO, YTOOBI Yepe3 Kamuuiap TPyOKH 2 My3bIphKH BO3AyXa
BBIPBIBAJIMCH OJHMH 33 APYTMM CO CKOPOCTBIO, JOIYCKAIOLIEH MOJCYET UX. YCTAaHOBUB OINPEACICHHYIO YacTOTYy
00pa3oBaHUs My3bIPHKOB, IPOU3BOIAT 10 MAHOMETPY HE MEHEE TPEX OTCUETOB MAKCHMAJILHON Pa3HOCTH YPOBHEH.
BBIBOIAT cpeHIO0 BEIMUMHY U3 3THX OTCYETOB (Pg). 3aKpBIBAIOT KpaH / U IIPOBEPSIOT TEMIIEPATYPy B CTAKaHE C
HarpeBaeMoll Bojoi. Haxomar B Tabnuie (CM. NPUIOKEHHE) BEIMYHMHY IMOBEPXHOCTHOI'O HATSDKEHHS BOJBI,
COOTBETCTBYIOILYIO Temreparypy ombita. [lo ¢opmyie (8) BEUUCIAIOT MOocTOAHHYI0 K Kamwuisipa TpYOKH 2 JUis
JTAaHHOTO TIpUOOpa.

BeunBaror Bogy H3 cocyaa 1, BhICYIIMBAIOT €ro W TPyOKy 2; HaJUBAIOT B COCYIl BMECTO BOJBI
UCCIIEAYEMYIO JKUAKOCTh, NMPEIBAPUTENILHO OMOJIOCHYB €10 cocyd 1 u TpyOky 2. HarpeBaioT Bogy B cTakaHe 110
30°C, moxacTaBisiOT crakaH moa cocyd 1 m B TedeHune 10 MUH pa3MeNIMBAarOT B HEM BOJIY MEMIANKOM, YTOOBI
XKHUJIKOCTh B cocyne 1 Harpenach 10 Toii ke TemnepaTypsl. [IpuBoasT B AeiicTBHE acniupaTop, U3MEPSIOT Pa3HOCTh
ypoBHeil h B MaHOMeTpe, kak ObLIO yKa3aHO BBINIC JUIs TUCTHUIMPOBAHHOW BOJBI, M, MOACTABUB 3Ha4eHHe K,
BBIYUCISIOT 10 (popmyrie (7) BeTUUMHY MOBEPXHOCTHOIO HATsDKEHMA A uccnenyemoit sxkunkoctu npu 30°C. To
K€ camoe MOBTOPSIIOT pu Temmeparype 40, 60, 80°C.

JlabopaTopHas padora 4.
JJIeKTPOKMHETHYECKHE CBOICTBA KOJIJIOMIHBIX PACTBOPOB

Hean padorel. 1. O3HakoMmiieHHWE ¢ SBICHHEM 3JekTpodopesa. 2.0mpeneneHne CKOPOCTH IBIKEHUS
YacTHI[ B 3JeKTpHUecKoM nose. 3.0mnpeneneHue 3Haka 3apsja U BEIMUUHBI SJEKTPOKMHETHUYECKOTO MOTEHIIHAIA
301151 OEPIIMHCKOH JIa3ypH.

KpaTkne teopermyeckue moJioxkeHusi. [lpu nBmxennn tBepmoi wactuiel J[OC pa3peiBaeTcsi Mo Tak
Ha3pIBaGMON IIJIOCKOCTH (TpaHMIE) CKOJNBKEHHs ¢ 00pa3oBaHUEM 3apsDKCHHOM KOJUIOMIHOW YacTHLBI U
mudy3HBIX TPOTUBOMOHOB. BennuuHa 3apsna KOJJIOWAHOH  YacTHLBI  XapaKTEpPH3YeTCs BEITMYMHON
AJIEKTPOKUHETUYECKOTO TOTEHIMaNa. Bce SIeKTpoKHHETHYecKHe SBICHHS B JHOPOOHBIX 30JX, a I3TO
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AIEKTPOOCMOC, 3JIEKTpodope3, MOTEHITHAT TCUCHHS, MMOTSHITHAT CEAMMCHTAINH, OIPEACISIOTCS BEIMYHHON H
3HaKOM £ -NoTeHIMana. Bo MHOroMm sTa BelMYHHA ONPENEISET U YCTOWYMBOCTH KOJJIOMIHOTO PacTBopa. Ty

Ype3BBIYAMHO BaXXHYIO B MPAKTHYECKOM OTHOIICHWM BEIMYUHY OMNPEICNIAIOT OOBIYHO HAa OCHOBE
ANEKTPOPOPETHIECKUX N3MEPEHU.

Ecnu B KOJUIOMAHBIA pPACTBOP OITyCTUTh JJCKTPOABI W HAa HHUX CO3[aTh MOCTOSHHYI pa3HOCTb
MOTCHIIUANIOB, TO KOJUIOWJHBIC YacTHUllbl ¥ I y3HBIC MPOTUBOMOHKI OYIyT IBUTAThCS K IMPOTHBOIIOJIOKHO
3apsKEHHBIM 3JIEKTPOIaM.

JIBrKeHne JacThIl AUCIIEPCHON (Pa3bl OTHOCHTEIHLHO JUCIIEPCHOHHOMN cpeapl MOI ACHCTBHEM BHEIITHETO
AIIEKTPUIECKOTO IMOJISI HA3bIBAETCS AIEKTPOPOPE30M.

Onextpodope3 00HAPYKUBACTCSA HKCIIEPUMEHTAIBFHO 110 BBIJICICHUIO HA OJTHOM M3 3JIEKTPOAOB (MM OKOJIO
HEro) JAUCIIEPCHOH (a3bl, a TaKXKe M0 CMEIIEHUIO TPAHUIIBI pa3iea «KOJIONTHBINA PacTBOP—IHCIIEPCHOHHAs cpeaa
K OJTHOMY U3 3JIEKTPOJIOB.

3HaueHue £ -NoTeHIHana (B BOJIbTAX) PACCYUTHIBACTCS U3 U3MEPEHHOM B XOJIE OMBITA CKOPOCTH JIBUKEHUS

YaCTHI] 110 yPaBHEHUIO I ebMrobia-CMoITyX0BCKOTO:
4 U
&="717 3002, (1)
eH

rae n U & — BA3BKOCTH U JUDJICKTPUYCCKAA MPOHUIAEMOCTL CPE€IAbl Ha I'paHUIC CKOJIBKCHUA, H - TpaaucHT

MOTEHIIMANa BHEIIHETO 3JIEKTPpU4ecKoro nmoisi; H = E/L, 3aech £ — NpUIoKEHHAs U3BHE Pa3HOCTb NOTCHLIUAIIOB
Ha 3NeKTpoaax, B, L — paccrosane Mexnay snexkrpogamu, cM; U — CKOpOCTh 3neKTpodopesa; 3007 — MIEPEBOAHOU
MHOKMTEIb JUIS BBIYMCIIEHHUS & -TIOTEHIIMANA B BOJIbTAX.

3HavYCHUS 77 U &, TIOACTaBJIAEMbIE B ypaBHEHUE I'enbMronbia-CMOIIyXOBCKOTO, OSpyTCsl OOBIYHO IS

TUCTIEPCUOHHOM cpefbl. [Ipu 3TOM, KOHEYHO, JOITyCcKaeTcs HEKOTOpasi OMNOKa, TaK Kak Oyiarojaps MOBBIIICHHON
KOHIICHTPALMK HOHOB 3HAYECHUS ;, U & B JBOMHOM DJIEKTPUYECKOM CIIO€ MHBIE, YEM JUISL IUCTIEPCHOHHON CPEIbI.

Jlist BOZbI U KOMHATHOM TeMIIEpaType MOMKHO € JOCTaTOYHON TOYHOCTBIO NPHHSATH, uTo & = 81, = 0,01 IL

OTH 3HAYEHUS UCTIONB3YIOTCS NIPH pacyeTe MOTEeHIIMaNa B JaHHOH pabdoTe.

CkopocTs 31eKTpodope3a ONmpeaeNtoT, UCTIONb3Ysl METOJ ITepeABUTaroIeics rpanuipl. OH 3aKiToyaeTcs
B TOM, UTO OKpAIICHHBIA KOJUIOMHBIA PACTBOP MOMEINAIOT B JICKTPOPOPETHUCCKYIO SUCHKY, CBEPXY HAIUBAIOT
OOKOBYIO KHJIKOCTh W HAOIIOJAIOT 32 CKOPOCTHIO ITEPEMEIIECHIS TPAHUIIBI pa3zelia «301b—00KO0Bast JKUAKOCTE MO/
NefiCTBHEM TIPHIIOKEHHON K 3IIEKTPOJaM pa3HOCTH MOTeHIMaioB (£). B omHOM KoneHe sueiiku rpaHdia pasmuena
TIOAHUMAETCS, TaK KaK KOJUIOWJHBIC YAaCTHUIBI TEPEXOJIT B OOKOBYIO >KHUIKOCTh, B JPYTOM — OITyCKaeTcs,
MOCKOJIbKY KOJUIOMJIHBIC YaCTHUIIbI JIBUKYTCS BIIIyOb KOJUIOMJIHOTO pacTBOpa.

BokoBas xxuakocTs HeOOXO0MMa ISl CO3JaHus TPaHUIlLl paznena. [Ipu Beidope OOKOBOM KUAKOCTH K HEH
MIPEBABISIOT CIeAyIoNe TpeOOBaHNUS.

1. BokoBas XUAKOCTh HE JIOJDKHA COIEPIKATh KOAryJIMPYIOLIUX HOHOB M 110 CBOEMY COCTaBY JIOJDKHA OBITh
OIM3Ka K TMCIIEPCHOHHON cpeie 30J1, WHaue NpU Mepexoje YacTHIl 30J1s1 B OOKOBYIO XKHIKOCTh OyIeT MEHAThCS
TONKHA AU(PY3HOTO CIIOS U, CIIEA0BATENBHO, & -IOTEHIHAIL.

2. 151 monmy4YeHus: YeTKOM TpaHMIIbl pa3zeia HeoOX0AUMO, YTOOBI AIIEKTpUIecKas MPOBOJMMOCTE OOKOBOM
XKHUIKOCTH Oblla paBHAa WIM HEMHOro OOJbIE 3JEKTPUUYECKOW NPOBOAMMOCTH 30Js. BplmonHeHue 3TOro
TpeOOBaHUSI B@KHO €HI€ M TMOTOMY, YTO oOJerdaer pacyeTbl, TaK Kak [aJeHHe [OTEeHIHala B
anekTpodopeTuyeckoil TpyOke OyIeT MPOMCXOIUTh PAaBHOMEPHO W TPaJMEHT MOTCHIMAala Kak B 30Ji€, TaK U B
0OOKOBOI1 KHIKOCTH Oy/IeT UMETh OJMHAKOBOE TIOCTOSIHHOE 3HaueHue. Hammydiieid O0OKOBOM KUIKOCTBIO SIBISICTCS
IHCIIEPCUOHHAsI cpeda u3ydaeMoro 30is. Ee MOXHO BBLAEINTH U3 MOPLMHU 30711 C IIOMOILIBIO YIbTpaduiIbTpaLuy,
HEHTPU(PYTUPOBAHHS UITH 3aMOPaKUBAHUSL.

B HeckonbKo yHpOIEHHOM Cily4ae MOXKHO MPUTOTOBHUTH MOJICIBHYIO OOKOBYIO JKHJIKOCTH, OCHOBBIBASIChH
Ha YCJIOBHSX MOJYYECHHUS HCCIETYEMOTO 30JI5.

Ipubdopst u peakTuBbl. 1. Dnekrpodopernueckass sueiika. 2. VICTOUYHMK TOCTOSHHOTO TOKa
(manpsoxenns) 10 300 B. 3. Kon6sr Ha 200 cm® — 6 wmrr. 4. umimap sa 150 ev®. 5. Crakaust Ha 50 cm® — 2 mr. 6.
[Munerku rnasueie — 2 wr. 7. 20%-ubiii pactBop Ky[Fe(CN)e]. 8. Hacwimennsiii Ha xonone pactBop FeCls. 9.
JucTruiMpoBaHHas BOJa.

IMopsaok BeINoJIHEHNS paGOTHI.

BHMMAHMUE! Ha sueiiky momaercsi BbIcOKoe HampspkeHne! Bo m3bexkaHme mMoOpakeHHs TOKOM BCe
MOJTOTOBUTEIBHBIE U PETYJIMPOBOYHBIE OTIEPALMU HA SYEHKE MPOBOAAT TOJIBKO HPU OMKIIOUEHHOM HANPANCEHUU.
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To xe kacaercsi pa30OpkM SHEHKH UL MBIThSl. 3alpeliaeTcsl KacaTbCsd OTOJEHHBIX 4YacTeil 3JIEKTPOMOB,
COMPUKACATh UX, & TAK)KE YKIIaIbIBaTh JIEKTPOAbI BHE H30JIMPOBAHHBIX THE3].

Ipucomosnenue 3013 6epaunckou nazypu. bepmunckyto nasyph (rexcanmanodeppar (1) xemesza (111))

MOJY4atoT B Pe3yJIbTaTe XUMUIECKOI peakuuu:
3K4[FE(CN)5] + 4FeC|3 = FE4[FE(CN)6]3l + 12KCl.

st Toro 4To0B! OEpPIMHCKYIO J1a3yph NOJIYYUTh HE B BUAE 0CaKa, TAaK KaKk OHa HE pacTBOpUMa B BOJE, a B
KOJIJIOUJHOM COCTOSHMM, HCXOJHBIE KOMIIOHEHThl HEOOXOOMMO B3SITh B HE3KBHBAJICHTHBIX KOJIHYECTBAX.
BemecTBo, B3TOE B M30BITKE, OyIeT 00pa30BHIBATh JBOWHOM ANEKTPUUIECKHNA CION MHIEIUTBI U OMPENSNATh 3HAK
3apsiia KOJUIOMJHOM YacTHIIBL.

Heo0xonumo cobmoaaTh MOpSIOK B CMEIIMBAHWM PAcTBOPOB HCXOJHBIX BELIECTB: K paz0aBICHHOMY
pacTBOpy BelIecTBa, KOTOpoe OyAeT B M30bITKE, [0 KaljsiM NPH MHTEHCUBHOM II€PEMEILMBAaHUU I00aBISIETCS
pacTBOp BellecTBa, KOTOPOe OyJeT B HEJOCTATKe.

1. Ionyuenue 3013 OepauHCKOU 1A3YPU € OMPUYAMENHHO 3APIHCEHHBIMU KOINIOUOHBIMU Yyacmuyamu. B 3
K0JOBI HanuBatoT No 150 cm® TUCTHJUTHPOBAHHOM BOJBI ¥ B KAXKIIYIO JOOABIISIFOT COOTBETCTBEHHO 8, 9, 10 xamens
20%-moro pactBopa Ky[Fe(CN)e]. 3aTeM mnpu HHTEHCHBHOM IIEpEMENIMBAHHM BO BCE TPH KOJOBI TIJIA3HOU
MUTIETKOM BAMBAIOT MO | Karute HachlmeHHOro Ha xojoae pactBopa FeCls. IMomydaror 3016 GEpaMHCKOM Ta3ypH,
crabunusupoBanubiii Ky[Fe(CN)g], Muriemia KoToporo uMeeT BHI:

{m[Fes[Fe(CN)e]s] - N [Fe(CN),]* - (4n —x)K*} -xK".

2. [lomyuenue 30751 OEPIMHCKON Ja3ypH C MOJIOKUTENHFHO 3apsHKEHHBIMU KOJUIOMIHBIME dacTuiiamu. B 3
KONOBI HanuBaroT 1m0 150 cm® TUCTHJUTHPOBAHHOW BOJABI M B Kaxayro mo0aBisioT mo 1 kxarute pactBopa FeCls.
3areM IMpH MHTEHCHBHOM IEPEMEHIMBAaHMHM B KAXAYIO KOJIOY TJIa3HOW NMHIIETKOW BIMBAOT Mo 1, 2, 3 Kamu
pactBopa Ky[Fe(CN)e]. IMomywaroT 30716 OepiuHCKON a3ypu, crabunmsupoBanHbiii FeCls, Muiemma xKoToporo
HUMEEeT BUL:

{m[Fe,[Fe(CN)gli] - N Fe* - Bn—x)CI' ¥ - xCI".

[Tonyuyennsie 30mu OCTaBIAIOT Ha 5-10 MMH M B TEUEHHUE 3TOr0 BPEMEHH IPOBEPAIOT 3HAK 3apsiaa
KOJUIOMJTHOM YaCTHIIBI ¢ MOMOIIbIO (DMIBTPOBaiIbHON Oymaru. Jlns manpHeiimiedt paOOThI MCHOIB3YIOT OJMH U3
30J1e# M0 yKa3aHUIO MPETo1aBaTes.

IToaroroBka npubopa k padore. OmycTUB 3aKUMBI, CHUIMAIOT M IIPOMBIBAIOT CTEKJITHHBIE YacTH Mpudopa
JUCTUILIUPOBAHHOM BOJOM.

['oTOBST GOKOBYIO )KHMIKOCTb, JJIsS 3TOI'0 HATUBAIOT B K00y 100 oM’ JTUCTUUTMPOBAHHOM BOBI, TOOABISIOT
10 kanens 0,1 moms/nv® pactBopa KCI, comepuMoe TIIaTe IbHO MepeMeNHBaloT. 3aIHBalOT GOKOBYIO KIIKOCTh
710 TIOJIOBUHBI KOJIEH TPEXKOJIEHHOH sueiiku 1 (puc. 1) M ycTaHaBIMBAIOT AYEHKY BEPTHKAJIbHO Ha OCHOBAaHUH
HITaTHBA, CJIETKa 3a)KaB €€ CpeJJHee KOJIEHO B BUHTOBOM 3a)KMMe (sUeiKa JOJDKHA UMETh BO3MOXKHOCThH CKOJIB3UTh
B 3axume). BeraBmsror anekTpoasl 4 B KpailiHue KojieHa sueiiku 1. BcmomoratenbHbIN cocyd 2 U THMETKY
3aIIOJHSIOT HUCCIIEAYEMbIM 30J1eM 0e3 My3bIpeil U yCTaHAaBIMBAIOT €r0 C 3aKPBITHIM 32KUMOM 5 Ha IITaTHBE TakK,
9T0OBI HOCHK ITUIETKU 3 pacrojarajicsi o OCH THE34a U He JOXOAMI J10 ero aHa Ha 3-5 MM. OCTOpOKHO OTKPBIBast
32)KHM 5, BBOASAT 30JIb B SUEHKY TaK, YTOOBI CKOPOCTh TOJbeMa KUAKOCTH B KolieHax coctasisuia 0,2-0,3 mm/c.
Korga snektpoasl 4 okaxXyTcsi MOTPYKEHHBIMU B JKUJKOCTh Ha 5-7 MM, 3aKHM 3aKpbIBAIOT. 3 KpalHUX KOJIEHaX
IIPU 3TOM JI0JDKHA OBITh YEeTKask IpaHMLIAa MEXAY 30J7eM U OOKOBOH >KUAKOCTHIO. [locie 3Toro BKIIOUatoT HCTOYHUK
MUTaHMS ¥ TIOJAI0T Ha AneKTpo sl 4 Hampspkenue 100-300 B o ykazaHutio mpernojaBaTes.

Wi,

Puc. 1. IIpuGop mist HabmoAeHuS dIeKTpodopesa
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Buvinonnenue onvima.  OtpenenieHre 3JICKTPOKHHETHYSCKOTO TOTCHIMANA 3011  PacCMaTPHUBAEMBIM
METOJIOM OCHOBAHO Ha OIPEICIICHUN CKOPOCTHU TIEPEMEIICHUS TPAHMIIBI 307151 10| BIUSHUEM SJICKTPUYECKOTO OIS,
[onnepxuBasi HaNpsHKCHUE HA AJIEKTPOJAaX HA TOCTOSHHO 33aJIaHHOM YPOBHE, Yepe3 KaXJble 5 MUH B TCUCHHC
MOJyYaca 3alUChIBAIOT TIOJI0KEHUE TPAHUIIBI 3011 B KAXKJIOM M3 KpallHUX KoJyieH. JlaHHbIe HAaONIO/IeHNH 3aHOCAT B
tabmuiry 1. HaGmiomaroT mosBieHHE My3BIPEKOB BOJOPOJIa HAa OJHOM M3 DIIEKTPOJOB. 3aKOHYMB HAOJIOACHUS,
BBIKJTIOYAIOT UCTOYHUK IMUTAHUS U OTKIIFOYAIOT OT HETO AJICKTPOJIBL.

Tabmuma 1
DKCIIEpUMEHTAILHBIE TAHHBIE SJIEKTPOPOPETHICCKUX H3MEPCHHIMA
E=..B, L=....cm
Ne T v [Mosno)xeHre rPaHuIIBl B TPABOM [MosoxeHre TPaHMITBI B JIEBOM
’ KOJICHE, CM KOJICHE, CM

1 5

2 10

3 15

4 20

5 25

ITo maHHBIM TaOJMIBI CTPOST TpaduK B KOOPAMHATAX MEPEMELICHHsI TPAHUIIBI N — BpeMs Ui MpaBoro u

neBoro kojeHa. /Iy pacuera BenMYMHBI (-IOTEHIMANA HCIIONb3YIOT JIMHEHHBIM y4acTOK rpaduka
_ Ahnl (2)
res,E

rie , = 0,001 ITa-c — Ba3koCTh BOJBI, AN — B3TOE C IMHEWHOM YacTH rpaduka CMEIEHUE IPAHUILIBI 307151 32 BPEMS
T,CcM; & — IMDIIEKTPUYECKAs NPOoHUIaeMocTh Boabl, ipu 20°C & —80,1; &, — snekTpuyeckas MOCTOSHHAS, &, =

-12
8,85-10"° ¢/m; E — pa3HOCTh NMOTEHIMAJTIOB HA 3IIEKTpolaX, B; L — paccrosiHre MEXIy 2JIEKTpOoaMu, H3MEPCHHOE

BJIOJTb KOJICH M TyTH SYEHKHU, CM.
[Tocne moaCcTaHOBKY NMOCTOSTHHBIX BETTUYHMH U MTEPEBOJIHBIX MHOXUTENICH YpaBHEHHUE YIIPOIIIACTC:

~ 0,001-Ah-107-L-107

= 60.7.E.801.885.10 7
§=2,35Ah|‘, ©)
=

2
rae 60 — MHOXKUTENh JUIS IEPEBO/Ia MUHYT B CeKYHIBI, 107" — MHOXKHUTENb 1715 mepeBoda Ah, L U3 caHTUMETpOB B

METpHI.
B oxoHuUaTensHOM ypaBHEHHH Ah , L MOACTaBISIOTCS B caHTUMETpaxX, 7 — B MuHyTax; Ah/z — ckopocThb

TiepeMereH sl TPAHHIIBI 30718, CM/MHH. PaccuuThiBaior & -OTEHIMAT MO TAHHBIM CKOPOCTH JBHKEHHUS TUTOCKOCTH
CKOJIBXXCHHS B ITPABOM U JICBOM KOJICHAX. ITo pe3yiibTaTaM Ha6JIIOJleHHI>'I 1 pacyu€TOB JCJIAIOT BbIBO/ O BEJIMYUHE U
3Hake & -moTeHIMATA.

®opma otuera. OTUET JOKEH COJCPIKATh HAa3BaHWUE PAOOTHI, OMHMCAHHE €€ IeNTH, KPATKHH KOHCIEKT
TEOPETHYECKOW YacTH, KPaTKyl0 METOAUKY TPOBEICHUS OIbITAa, CXEMATHYECKUH PHUCYHOK TMpHOOpa Juist
HaOJII0JIEHUS CKOPOCTH JIEKTPO(OPE3a, 3aM0IHEHHYIO TaOIUILy, TPaQHKH, BBIYUCICHHE £ -IOTCHIUAIA, BBIBOIbL.

KoHTposibHbIE BONIPOCHI

Uro Ha3bIBaeTCs 3JeKTpodope3om?
Crpoenue mMuriesut OepinHCKoii azypu, cradbunusupoBantbix FeCls u K4[Fe(CN)s].
3. Kak paccunrtaTh BeIMYMHY OJIEKTPOKMHETHYECKOTO IOTEHIMANa Ha OCHOBE DIEKTPOPOPETHYECKUX

U3MEpEeHU?

N =

Jluteparypa
1. IIpakTukym o KostonaHOM xumun: Yuedbnoe nocodue / [log pen. M.U. I'enbpman. — CII6.: Jlans, 2005. — 256

c. (YueOnuku 11 By30B. CrienuaibHast JUTEpaTypa).
2. T'enbpman M.U., Kosanesnu O.B., FOctparoB B.Il. Komnonanas xumwus. — CII6.: Jlans, 2008. — 336 c.

(YaeOuuku 1151 By30B. CrieruanpHast JIuTepaTypa).
3. banesun C. A., Epodees b. B., [Tono6aes H. Y. OcHoBbI Ppuznyeckoit u KomumongHoi xumun. M., 1973,
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TecTbl kK pyOexkHOI aTTeCTAMOHHOH KOHTPOJILHOM padoTe N0 TUCHHUILIMHE
«Du3nueckas U KOJJIOUAHAA XUMHUS» (00pa3ubl)
B pamkax I[Tonoxenus o 6amtsHO-periTuHTOoBOM cructeme COI'Y.

Tect 1

No Tema Yuciio Bonpocos Ilena Bonpoca Cymma 6asmioB

1 Tepmonunamuxka (TI). OcHOBHbIE 24 1 5
3akoHbl T/l. BHyTpeHH:s 3HEprus,
SHTAJBIN, SHTPOINS, TEIUIOTa, paboTa.
1-24

2 Tepmoxumus. 3akon ['ecca. 13 1 5
N3ob6apHas, m30xXopHas
TEMJIOEMKOCTb. Y paBHEHUS
Kupxrodpa, Baur-I'opda
25-38

3 TepmonuHamMudeckue 14 1 5
noTeHImanbl. Dueprus ['uodoca,
I'enbMrombua.

39-53

4 XuMHUECKOe paBHOBECHE. 51 1 5
[Tpu3Haku, TUIIB pAaBHOBECHSL.
KoHcTaHTa paBHOBECHS.
54-105

5 PacTBOpPHI 2IIEKTPOIUTOB, 26 1 5
HealeKTponuToB. Kprnockonus,
30yrockonus. VloHHas cuna

pacTBOpPOB.
106-132

O6mas cymma 6ammoB paBHa 25

1 py6e:xxHasi KOHTpoJIbHAsA padoTa, 3 ceMecTp
Buok 1
TepmoguHaMuKa - HayKa
0 B3aUMOIPEBPAILCHHUSX Pa3IUYHBIX (JOPM PabOThI U 3aKOHAX ATUX MpPEBpPaICHUN
O B3aUMOIIPEBPAIICHUAX pPa3JIMIHbIX (I)OpM XUMHYCCKHUX IMOTCHIMAJIOB U 3aKOHAX DTHUX npeBpameHHﬁ
0 B3aMMOTIPEBPAIICHUIX PA3TUIHBIX (POPM 9HEPTUHU U 3aKOHAX STUX IPEBPALICHAN
O B3aUMOIIPEBPAICHUAX PA3JINIHBIX q)OpM TCIUIOTHI 1 3aKOHAX 3THX HpeBpaH.IGHI/Iﬁ

MareMarudeckas 3anuch 1-ro Hayaja TEPMOJUHAMHUKA

dQ =6A+aU
AU =dQ + oA
dU = dQ —dA
dU = aQ — A

W3onupoBaHHas cucrema -

CHCTEMa, KOTOpasi 0OOMEHHBAETCS C OKPYIKAIOLICH Cpeoil BEIECTBOM, HO He 0OMEHNBAECTCSI SHEPTHeH
CHCTEMa, KOTOpasi He OOMEHHBAETCS C OKPYKAIOIIEH cpeioil HU BEIIECTBOM, HH SHEpruen

CHCTEMa, KOTOpasi 0OOMEHHUBAETCS C OKPYIKAFOIIEeH cpeioil SHepTrHeil, HO He 0OMEHHBAETCS BEIECTBOM
cucremMa, KoTopast 0OOMEHHBAETCsI ¢ OKpYXKarolieil cpeoif U BEIeCTBOM, 1 SHEPruen

3akpbITas cucrema -

crcTeMa, KOTopasi He 0OMEHHBAETCsI C OKPYIKAIOIIeH CPeoil HU BEIECTBOM, HU SHEPTHEH

cucTeMa, KoTopast 0OOMEHUBAETCs ¢ OKpYXKarolleil cpeoif U BEIeCTBOM, 1 SHEpruen

crcTeMa, KOTopasi 0OMEHHBAETCsI C OKpYIKaIoLel Cpefoii snepruell, Ho He OOMEHUBACTCSI BEILIECTBOM
cucTeMa, KOTopast OOMEHHBAETCS ¢ OKPYIKaKowel cpe1oil BEIECTBOM, HO HE 0OMEHUBAETCS SHEPTUCH
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MaremaTtnueckas 3anuch 1-ro Hayasia TEpMOAUHAMUKHI

0Q=0A+dU

dQ = 6A+0U
AU = dQ + A
dU =dQ —dA

®opMynupoBka 1-To Hauansa TEPMOJIUHAMUKHU:

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHUIO BHYTPEHHEN SHEPTUH CUCTEMbI MHUHYC KOJHYECTBO PAOOThI, COBEPLIEHHON CHCTEMOH MPOTHB
BHEIIHUX CUI,

H3MEHEHUE BHYTPEHHEH 9HepTuH PaBHO KOJIHYECTBY COOOIIEHHOM CHCTEMe TEILIOTHI MU/HYC KOJINYECTBO pabOTHI, COBEPIIEHHOH CHCTEMOi
MIPOTHUB BHEIIHHUX CHI;

U3MEHEHUE BHYTPEHHEH HEPIUH PaBHO KOJIMYECTBY COOOIIEHHOH CUCTEME TEIIOTHI ILTIOC KOJIMYECTBO PabOTHI;

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHHIO BHYTPEHHEH 9HEPTUH CHCTEMBI ILIFOC KOJIMYECTBO PaOOThI, COBEPIICHHON CHCTEMON IPOTHB
BHEIIHUX CHII.

Beipaskenune 1-ro 3akoHa TEPMOANHAMHUKH JIs1 ©30XOPHOTO Tpolecca

dU =aQ,
oU =oH
du =Q,
AU =Q,

Beipaxkenue 1-ro 3aKoHa TEPMOAUHAMMKY I H300apHOT0 Mpolecca

0Q, =dH
oQ, =d(U ~P-T)
8Q, =dH —P-V

8Q, =d(U +P-V)

MartemaTHueckas 3anuch 2-ro Hayajla TepMOIUHAMUKHI

7o
T
T sau
oS
a5 > R
T
T-dS =dH
BmpaxceHHe l-FO 3aKOHa TepMOJII/IHaMI/IKI/I JJIA HSOTGPMH‘ISCKOFO npouecca
Q; =R-T:In ﬂ
2
\Y;
—R-T-In22
Qr Vv,
dQ=R-T-V.oV
dv
aQ; =R-T v

OTKpBITas cucTema -

cucTeMa, KOTopasi He OOMEHUBACTCS C OKPYXKAOIICH Cpelor HH BEIIECTBOM, HH DHEPTUeH

cucTema, KoTopasi 0OMEHUBAETCS C OKPYKAIOIIEH Cpesior U BEIIECTBOM, H dHEPTUei

cucTema, KoTopasi 0OMEHHUBAETCs C OKPYKaIOIIEH cpeioi YHeprueii, Ho He 0OMEHHBAETCs BENIECTBOM
cucTemMa, Kotopasi 0OMEHUBAETCS C OKPYKAIOIIEH cpesiol BEMECTBOM, HO HE OOMEHUBAETCSI SHEPTUEH

MaremaTrueckas 3amuch 1-ro Hagaia TepMOIMHAMHUKH
Q=A+AU
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Q=A-AU
AU =Q+A
AU=Q-A

DHeprus - 3T0 Mepa CIIOCOOHOCTH CHCTEMBI

COBepIIaTh paboTy

OTZAaBaTh TEIUIOTY BO BHELIHIOIO CPELy

coBepIuath paboTy 1 00MIast Ka4YeCTBEHHAs Mepa JIBIKCHUS U B3aUMOACHCTBHS MAaTEpUH
OTZABaTh BEIECTBO BO BHEIIHIOO CPENY

CBoliCTBa BHYTPECHHEH SHEPTHU CHCTEMBI B OOIIEM ClTydae
(GYHKIMSA COCTOSHUS CHCTEMBI

(GyHKIHS poliecca

9KCTCHCHBHAs (DYHKIIUS

HWHTEHCHBHAsI (QDYHKIINS

(GyHKIUS, paBHAS TEIUIOTE IIporecca

¢GyHKUMs, paBHas paboTe mporecca

a0COIOTHOE 3HAUEHHE PYHKIINH HEU3BECTHO

BripakeHusi, cripaBeJIUBbIE 111 ©30XOPHOM TeruoeMkocTH C, 0HOTO MOJISl HIeaIbHOTO Ta3a
. aH\.
s or Ap
( ac;\

s or ey

K(‘)U\

b or i
a4
8T},

C-R
2]

AU+W

BBIpa)KeHI/Ie IEPBOro Ha4vajia TCPMOJUHAMHUKHU, 3alITUCAHHOC C UCIIOJIb30BAHUEM pa6OTLI cucteMbl W H TEIIOTHI npomnecca Q,
HUMECT BU]

Q=AU-W

Q=AU+W

AU=Q+ W

AU=Q-W

W=AU+Q

BBIpa)KeHI/IFI, CIIPAaBCAJINBBIC IS aI[I/Ia6aTI/I‘I€CKOFO mnponecca € HACAJIbHBIM Ta30oM (W - pa60Ta CHUCTEMBI, Q - TEIuIoTa
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

HpOHCCC O6paTI/IMOFO paclinpeHUs 1 Moib nacajabHOro rasa ot o0beMa Vl a0 o0bemMa VZ’ B KOTOPOM U3MCHCHUEC BHyTpCHHCﬁ

SHEPruu ra3za OyaeT HauOOJIBIIIM:

agrabaTHYeCKuit

U30TEPMUYECKUI

U300apHbIH

H30TePMUYECKHil 10 00bEMa V1+0’5V2’ 3aTeM n300apHBIi 110 V2

n300apHbIit 10 00bEMa V1+0,5V2, 3aTeM U30TEPMUUECKHIA 10 V2
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Pabota cucremsl npu 00paTHMOM M300apHOM PaCIIMPEHUH N MOJIb HEalbHOTO ra3a OT 00bEMa V1 10 00BéMa V2

PV ,~ Vl)
nR(InVZ— InVl)

0
—nCV(T2 - T1 )

Tenmora nponecca npu 06paTI/IMOM HN30XOPHOM HArp€BaHUU N MOJIb UACAJIBHOI'O ra3a OT TEMIEPATYPbL Tl J0 TeMII€paTypbl

TZBpra)KaeTCﬂ Kak:
nR(T ,~ Tl)
nR(InTZ— InTl)
nCV(T2 - Tl)
nC (T -T)

P* 2 1

Mepoii 6ecriopsiika TEepMOIUHAMUICCKON CUCTEMBI SIBIISCTCS:
SHTPOTIHS

OHTAJIbIINUA

BHYTPEHHSAS DHEPIUs

TemIieparypa

VIHTEHCHUBHBIM CBOWCTBOM TEPMOANHAMUYECKON CUCTEMBI SIBIISIETCS:
TeMIepaTypa

BHYTPEHHSSI SHEPTUs

00BbeM

SHTPOITHUS

B3aumHble TIEpexoIbl TEMIOTH U pabOThI H3y4aeT
IIEKTPOXUMHUS

XUMHYECKash KHHETHKA

dboroxumust

TEpMOTUHAMHUKA

baok 2

TepMOXﬂMHﬂ - pasaei XHMHYICCKOMN TCPMOJANHAMUKU, HOCBHH.[eHHbIﬁ HCCJIICJOBAHUSAM

HU3MEHEHHs] BHYTPEHHEN SHEPIUH XUMUYECKUX PEaKIni
HU3MEHEHHUS KOJIMYECTBA S3HTPOIIUY XMMUUECKUX PEaKIIUH
TETJIOBBIX 3(PEKTOB XUMHUUYECKHUX peaKIuii

W3MEHEHHMSI JJIEKTPUYECKON pabOThl XMMHUUECKHUX PEaKIHii

Kaxwue npomeccsl MpoTeKarT MPU PACTBOPSHHUHU BEIIECTB B BozE?
XUMHYECKHE

¢dusngeckue

XUMHYECKHE U QU3NUecKue

MeXaHHYECKHUe

Kaxkas TepmoanHamudeckas GyHKITHS BbIpakaeT W300apHBINA TETUIOBOH 3D dexT?
(AU)y«
(AH),
(AU)sy
(AH)S,D

Kak BbIPpAKACTCA I/I306apHa$I TEIIOEMKOCTh?
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dF
c=(dT),

dG
c=(dT),

dH

c=(dT),
dH
c=dT),

Martematuyeckoe BBIPAXKCHUC I SHTAJIBIINN

H=U+pV
H=U-TS
H=G+TS
H=F-TS
H=G-TS

TenmoBoit 3¢ (hekT XUMIUIECKOH peakIny paBeH:

CyMMe€ TEIUIOT 00pa30BaHMs MPOJYKTOB PEaKIINHU U HCXOIHBIX BEIIECTB, yMHOXXCHHBIX Ha CTEXHOMETPHUIECKUE

KO3 PHUIIIEHTHI

Pa3HOCTH CyMM TEIUIOT 00pa30BaHMUs HCXOTHBIX W KOHEYHBIX MPOAYKTOB PEAKLIUK, YMHO)KEHHBIX HA CTEXHOMETPUYECKHUE
K03(hHULHEHTHI

Pa3HOCTH CyMM TEIUIOT 00pa30BaHuUs MPOIYKTOB PEaKIMK U UCXOJHBIX BELIECTB, 0€3 y4eTa CTeXHOMETPUUECKUX

k03 huIKeHTOB

Pa3HOCTH CyMM TEIUIOT 00pa30BaHuUs nPOMYKTOB PEAKIMH M UCXOIHBIX BEIIECCTB, YMHOKEHHBIX Ha CTEXHOMETPUUECKHE
K03(hHULHEHTHI

Temnooit 3(1)(1)61('1" XHMHYCSCKOM peaKknnu ONpeACICTCA IO (I)OpMyJ'Ie
AH = Z(Vi AH uﬁp.)uax'. _Z(Vi AH uﬁp.)npnd

AH = Z(Vi AH + Z(VIAH oop. )uz'x.

AH = Z:(AH oop. )npod - Z(AH nﬁ[z)uc}n

AH = z(VIAH aﬁp.)npod - Z(VIAH oop. )ucx.

aﬁp.)npad

Hso6apras TemnoeMkocTh (C,) BBIPaXKaeTcs paBEHCTBOM:

AC, = d((fTH)
ac, - 400)
sc, -4
xc, - d(dATU)

H3o06apHas TennoeMkocTs (C,) BRIPa)KaeTcs paBEHCTBOM:

oH
C, =(—
P (aT)P
ou
c, ==
Vv (6-'- )v
ou
CP :(BT )v
oH
Cv :(7)P

oT



Wzoxopnas termoeMkocTs (Cy) BEIpakaeTcs paBeHCTBOM:

d(AH
AC, = (dT !
d(AH
Ay = (dT !
ac, = 40Y)
dT
d(AU
ac, =S5

B coorBercTBumM ¢ 3akoHOM Jlebas, aTOMHasg TEIUIOEMKOCTh KPHCTAUIOB C OOBEMHOH pEMIETKOW MPONOPLMOHATBHA a0CONIOTHON
TeMIIepaType B CTEHEHH N, YKKHTE YHUCIIO N:
1

2
3
4

[Ipu oOpatumMoM n300apHOM HArpEeBaHUH HUICATHHOTO ABYXaTOMHOTO ra3a B KOJHUYECTBE 2 MOJb TeMIIepaTypa MOBBICHIACH Ha
50 K. Tennora sToro npouecca paBHa n'R, rae R — yHuBepcanpHas razoBasi IOCTOSIHHASA. Y KQXHUTE YUCIIO N

187

276

320

350

454

Omnpexpenute paboTy CHCTEMBI IPH 00OPAaTHMOM aHa0aTHYECKOM PACIIMPEHUH HACaIbHOTO OJHOATOMHOTO r'a3a B KOJMYECTBE 3 MOJb, €CIH
TeMIeparypa npu 3ToM ymensmmiacsk Ha 40K. Oter mpezcraBeTe B hopme n°R, rae R — yHuBepcanbHas Ta30Basi IOCTOSHHAs. BBEIUTE
YHCIIO N

30

125

180

247

264

baok 3
[omuerit muddepenmman sueprun ' n66ca dG HHANBHIYATBHOTO BEIIECTBA IMEET BHT
TdS + VdP
TdS — PdV
VdP — SdT
-PdV - SdT

YacrtHas MpOnU3BOJIHAA DOHCPTUU reHLMFOHBHa WHAWBUIYAJIbHOTO BEIIECTBA 110 TEMIIEPATYPE IPHU IMMOCTOAHHOM OG’BCMC paBHa
P
v
-S
aF

3T/,

W3menenne sHeprum ['mbGOca mpu M30TEPMHUYECKOM pACIIMpeHHH | MOJb HJIeaJbHOTO JBYXaTOMHOTO ra3a B HMHTEpBale
00BeMOB V1 - V2 npu Temmepartype T
3 v,
-ZRTIn2
2 M
.
- ER’Z’II‘L—2
2

"
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¥
RT 2

1

V.
RTIn—2

"

I
- RTIn2
Vl

VYpasrenne ['n66ca-I"ensmronbiia MoXeT IMETh BHIT (BOZMOKHO HECKOJIBKO BaPHAHTOB IPAaBUIIEHOTO OTBETA):

g =VdFP - SdT
58

Tl . A
ar |~ T

G=H+T(E]

aT ),

A

7| s
aT | T T

P

i = o

Co Ll a P

AG=AH +T[%J
ar b

XMMHYECKHe PeakIiH, Ul KOTOPhIX CTaHAApTHOE M3MeHeHue dHepruu ['ub0ca GoJblie CTaHAapPTHOIO M3MEHEHUsI SHEPTUH

I'enpmrosbia (M3MEHEHHEM 00beMa KOHICHCHPOBAaHHBIX (Da3 mpeHeOpeus):
Ca(OH) +CO_ =CaCO_ +HO
2(p-p) 2(r) 3(tB) 2 (x

CaO +CO2 =CaCoO

)

CBolicTBa XMMHYECKOTO MOTEHIMAIa KOMIIOHEHTa CHCTEMBI B O0IIEM Cirydae:
(YHKIHS COCTOSIHUSI CUCTEMBI

GbyHKIMS npoliecca

9KCTEHCUBHAS (DYHKIH

WHTEHCUBHAs (HYHKIHS

(byHKIMS, paBHAs TEIUIOTE Mpoliecca

¢yHKIWMsA, paBHas paboTe mporecca

abcoroTHOE 3HaYeHUE (DYHKIMH paBHO NMaplIuaabHOW MONbHOHN SHepruu [ 'nb6ca

TennoconepkaHue pacIIMPEHHON CUCTEMBI — 3TO -
SHTPOIUS

SHTAJIBIINSA

BHYTPEHHSS SHEPTUs

TeMIIeparypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJUHAMHUYECKOU CHCTEMBI SBIISETCS:
TeMIepaTypa

JIaBJICHHE

o0beM

KOHIIEHTPAIUS
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BzanMHbIe TIepexobl TETUIOTH B pabOThI H3y4aeT:
SIIEKTPOXHUMHSI

XUMHUYECKash KHHETHKA

(doroxumus

TEPMOJUHAMHUKA

JKuBast kieTka sSBISETCS:

OTKPBITON TEPMOJIMHAMUYECKONH CUCTEMOM
3aKpbITON TEPMOJUHAMUYECKON CUCTEMOM
H30JIMPOBAHHOM TEPMOAMHAMUYECKON CUCTEMOM
He BJIETCS TEPMOJIUHAMUYECKON CUCTEMON

[Ipu npoTekaHNH peaxuu N2+3H2:2NH3

AS>0
AS<0
AS=0
AS=AH

Temnosoit apdexr (AH) peakiyn 2Mg+C02=2MgO+C paBeH:

237,7 xJx/Momb

-345,6 xJIx/MoIb
-541,4 xJI>x/M0Ib
-809,6 xJI>x/MOJIb

PaccunTath KanopuitHOCT NPOYKTa, coaepxkamero B 100 r npoxykra 11,6 r 6enxoB, 0,3 rxupoB u 5,0 T yrieBoI0B. KaTOPHHHOCTH OEIKOB
1 yraeBoaoB — 17,1 Kmk/T, sxupoB — 38,8 Kmk/T

228,8 x/[x/100r

375,23 xIx/100r

295,5 x1x/100r

669,12 x/Ix/100r

Buok 4

YKaxuTe MPU3HAKH XUMHYCCKOTO PABHOBECHUS, €CJIM B KaYeCTBE KpUTepus Mcmob3yercs C; = const:
KHHETHYECKUH (IMHAMHYECKUH);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

koHIeHTpaimonHsiii (T = const, V = const);

koHieHTpaiponnsiii (T = const, P = const).

VKaxnuTe MPU3HAKA XUMHYECKOTO PABHOBECHSI, €CIIM B KAUECTBE KPUTEPHS MUCIIONB3YETCs pj = CONSt:
KWMHETHYCCKUH (TMHAMUYECKH);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

koHIeHTpaimonHsiii (T = const, V = const);

koHIeHTparonnsii (T = const, P = const).

—

YKaXKHTe IPU3HAKHA XHMUYECKOTO PABHOBECHS, €CJIH B KAYECTBE KPUTEPHs HCIONb3yeTcs U = U
KWHETHYECKUH (IMHAMHYECKHH);

tepmomunamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

koHieHTparponnsiii (T = const, V = const);

KoHIeHTpauuoHHsbli (T = const, P = const).

Vkaxurte MPU3HAKU XUMHUYCCKOT'O PABHOBECHS, €CJIN B Ka4Y€CTBC KPUTECPHS UCIIOJIb3YyCTCA AG r =0:

KHHETHYCCKUH (IMHAMIYCCKUIH);
tepmoqunamuyeckuii (T = const, P = const);
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tepmomuaamuueckuit (T = const, V = const);
KoHIIeHTparmonHbIii (T = const, V = const);
KoHteHTparonHsiif (T = const, P = const).

Ykaxure MpU3HAKA XUMHUYECKOI'0 paBHOBECH, €CJIM B KAYECTBE KPUTCPUA UCIIOJIB3YCTCA AAr = 0 .

KHHETHUYECKUH (AMHAMHUYECKUH);
tepmoqunamuueckuii (T = const, P = const);
tepmoaunamudeckuii (T = const, V = const);
KoHIeHTparonHbii (T = const, V = const);
KoHteHTparmonHslif (T = const, P = const).

Tunel paBHOBecHH B 00paTHMBIX Npoleccax, nporekaromux no cxeme NH;qy + HoOpy — NH4OH
rHJpaTalys BellecTBa;

THJPOJIH3 M0 KATHOHY;

reTeporeHHasi XUMHYCCKAsl PEaKIIHs;

TOMOTCHHASI XUMHUUCCKas PCaKITHs;

PAcTBOPEHHUE U AUCCOIUAIINS MAJIOPACTBOPUMOTO B-Ba;

Tums! paBHOBecHi B 06paTHMBIX IIPOLiECCaX, MPOTeKaMUX Ho cxeMe Hyyy + Clyyy — 2HCl
THpaTallys BEIIEeCTRA,;

reTepOreHHast XUMHUYECKasl PEaKIus;

TOMOTCHHAs! XUMUYECKasl PeaKIHsL;

ANEKTPOJIUTHYECKAS TUCCOIUALINS,

pacTBOpEHHE U JUCCOIHALIMS MAIOPACTBOPUMOTO B-Ba.

Tuns! paBHOBeCH B 00paTUMBIX MpoIieccax, MPOTEKaoIuX 1o cxeme Mg (2p+) + HyOp¢ — MgOH Erp) +H (+p) :

ruaparanus BEIICCTBA,

TUAPOJIN3 11O KaTHUOHY,

TUAPOJIN3 11O aHUOHY,

TOMOI'CHHAsA XUMHUYCCKas pEaKIs;

PaCcTBOPCHUC U JUCCOMAalUA MaJIOPpAaCTBOPUMOI'O0 B-Ba.

Tunel paBHOBecHi B 00paTHMBIX npoleccax, nporekaromux mo cxeme CUSO, - 5H,0 g —CuSOyo+5H,0
TUpaTalys BEIIeCTRa,

JIETUIpaTaIus BeIIeCTRa,

reTeporeHHast XUMHYICCKast PEaKIIns;

TOMOT€HHAs! XUMUYECKasl PeaKIHsL;

pacTBOpEHHE U JUCCOIHALIUSI MAIOPACTBOPUMOTO B-Ba.

Tumsl paBHOBecHH B 00paTHMBIX Ipolieccax, nporekatonux 1o cxeme CaCl 5 + 6H0(, — CaCl, - 6H0 !
THIpATAIUs BEIICCTRA;

JIeTUIpaTaIlys BEIIeCTBa;

TETEPOrcHHast XUMHUYICCKas peaKIus,

TOMOT'€HHAas XUMHUYCCKas pCaKHI/Iﬂ;

pacTBOpeHne U JUCCOIMALIUS MAIOPACTBOPUMOTO B-Ba.

Tunel paBHOBecHH B 00paTHMBIX Npolieccax, MpoTekamux no cxeme HyPOyp) — H Zp) + H,PO ;(p) :

ruaparanus BEIIECTBA,

TETCPOTrCHHAsA XUMHNYCCKasd pCaKIUA,

TOMOT'CHHAA XUMHUYCCKasA PEAKIINA;

QJICKTPOJIMTUYCCKAA JUCCOUaus,

PaACTBOPCHUEC U JUCCOTMAIUA MAJIOPACTBOPUMOI'0 B-Ba.

Turbl paBHOBECHH B 00paTHMBIX MpoIieccax, MpoTeKarnmx mo cxeme PO izp) +H,0 0 HPO i(p) +O0H !

ruaparanus BEIIECTBA,
TUAPOJIN3 11O KaTUOHY,
TUAPOJIN3 IO aHUOHY,
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TOMOI'CHHas XUMHUYECKasA pEaKIs,
QJIEKTPOJIUTUICCKAS TUCCOUAMA.

TepMOZ[I/IHaMI/I‘{eCKOC YpaBHCHUA, OTPAKAIOMINUE BJIMAHUC USMCHCHNUC TCMIICPATYPHI IIPpHU P:C0n5t, Ha COCTOSIHUC XUMHWYCCKOI'O

PpaBHOBECHUA:
AG(T)=-RTINK,+RTInI,_

AA(T)=-RTInK¢ +RTInI¢_

din Ky _ AHy
dT  RT2

dinKg AUy
dT  RT2
dinKy  Av

dP P

TepMOL[I/IHaMI/I‘{eCKOC YpaBHCHUA, OTpaXaromue BJIIMAHUEC HN3MCHCHUC TEMIICPATYphl IIpU V:COHSt, Ha COCTOSHUC

XUMHUYECKOI'0 PaBHOBCCHUS:
AG(T)=—RTINK,+RTInITp,_

AA((T)=-RTInK¢ +RTInI_

dInKp’éHL
dT RT?2
dinKe AUy
daT  RrT2
dinK,  Av
P P

TCpMO,I[I/IHaMI/I‘IGCKOC YpaBHCHUS, OTPpAXKAOMINEC BIMAHUC U3MCHCHUC NAaBJICHUA IIpU T= ConSt, Ha COCTOAHHUEC XUMHUYCCKOTO

PaBHOBCCHA:
AG(T)=—-RTInK,+RTInIT,

AA((T)=-RTInK¢ +RTInIl;_

din Kp _ AHy
dT  RT2

dinKg AUy
dT  RT2

dinK,  Av
dP P

TCpMO,I[I/IHaMI/I‘ICCKOG YpaBHCHUA, OTpAXKAOMINEC BJIMAHUC M3MCHCHHUE COCTaBa IIPU T= const, P= ConSt, Ha COCTOSAHHUEC

XUMHUYECKOI'0 paBHOBCCHS:
AG(T)=-RTInK,+RTInI,_

AA((T)=—RTInK¢ +RTInI_

dT RT?2
dinKg AUy
dT  RT2
dinKy  Av
P P

TepMonuHaMu4eckoe ypaBHEHHUS, OTpaXkalollue BIMSHHE M3MEHEHHE cocTaBa mpu | = const, V = const, =Ha cocrosHHe

XUMHUYECKOT'O PABHOBECHSA:
AG(T)=—RTInK,+RTInI_
AA(T)=-RTInK¢ +RTInl,_
dinK,  AH,
dT RT?
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dinKe AUy

dT RT2
dinkKy _ Av
P P

BrIpaxkeHHe KOHCTaHTBI paBHOBecUs ULt peakuuu Fe,05q + 3Hyi) — 2Fe( + 3H,O0( (Trna aA + bB — qQ + dD):

Pd
Kp:%
PB
P
K, = D
PB
Py PS
Ky = QbD
PB
q
_Po
Kp=—o
P
P
sziD
PA

_PoPo

P Pa-Pg
d
K=o
PB
_P

" PaPs

P,-PS

Kp QbD
PB

d

Pg-PS

KP a pb

PA-Pg

BrIpaxkeHHe KOHCTaHTBI paBHOBECH UL peakiiu CSy + 305¢) — COypy + 250, (THna aA + bB — qQ + dD):
Co-C
_~-Q"~D

C

Q
K. =
" pa.pd

BoipaxeHue koHcTaHTsl paBHOBecust uist peakuun 2CrClsg, + 3Hy. — 6HCl, + 2Cr (Tuna aA + bB — qQ + dD):

Po-P
Kp=—2—>
Pa-Pg
Pd
Kp:%
Pg
K,=1

P
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P3PS

ot ol
K, o8

q

Po
szpg

T T T T )
)(
(
(r)
OHCTAa aBHOB CaKI[n1 H !)() —)“H () 4\]() TruIia aA hB (I() (“)
(r)
Z[ﬂﬂp
CCHs
HTBIp
HUEC K
BI)Ipa)Ke 3 2 2

P5

Kp zpig
F)D

Kp :g

=1

N q
P PQ
Kp=PBb
I:)D

Ky = )

Cq-Cp
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Py PS

K, = oF
K,=1

d

Pg-PS

KP: a pb

PA-PB

BripaskeHne KOHCTaHTBI paBHOBecHs it peakiuu CH3OH ) + CH3COOH ,y—CH3COOCHS; () + H,Of, (Tima aA + bB — qQ
+dD):
_CqCo

Ca-Cp

Boipaxenue koHcTaHThl paBHOBecust Uit peakiud CHCly ) + Clygy — CClyg, + HCly (Tuma aA + bB — qQ + dD):
Po

P pb
PB

[Ipu HekoTopoOil TEMIIEpaType B cUCTEME A(r) + B(r) :C(F) + D(r)’ HaxoJsiecs B XUMMUUYECKOM PaBHOBECUH, KOHLIEHTpALUH A,

B, C u D cocraBmiu cooTBeTCTBEHHO 6, 2, 4 u 3 Mouib/71. KakoBa KOHCTaHTa paBHOBECHSI ITPH JAHHOW TeMIepaType
1

2
4
0,5

CootHonlenre Mex 1y KoHcTaHTaMu paBHoBecust K, n K, s peakuun SOy, + Clyy — SO,Clygy
K,=K,
K,= K(RT)
K,=K.-RT
K.=K, RT
CooTHomenue MexAy KoHcTanTamMu paBHoBecus K, n K, mma peakimu Sgons) + Oz — SOxry:
K,=K,
K.= K, (RT)®
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K.=K, RT
CooTHomenne Mex 1y KoHcTanTamMu paBHoBecus Kp u Ke ns peakumn 3Hyry + Nyy —2NH;):
K,=K.
K.=K, (RT)?
K,= K RT
KC =K, RT
CootHomenne Mexy KoHcTanTamu paBHoBecust K, n K, mims peaxiuu PClsgy —PClyy + Clygy:
K,=K,
K K, (RT)
Ki=K.-RT
KC =K, RT

CootHomIeHHe Mex Iy KoHcTaHTaMHu paBHoBecust K, u K s peakuun FeCly + 6H,0() — FeCl; - 6H,0
K, =K.

K K.(RT)®
K. = K, (RT)
K.=K, "(RT)®

CoorTHomenne Mexy Konctantamu paBHosecus K, u K¢ nna peakuun CgHgry + 3H, ¢y — CoHinr:
K=K, (RT)

K,= K (RT)

K K.-RT

Kc =K, RT

COOTHOLHeHMe Mexay koHcTanTamu paBHoBecus K, n K, ms peakiyn CeHgry — 3CoHyr):
K,=K (RT)

K= KC(RT)

K K, (RT)

K.= K (RT)

COOTHOLueHMe Mex 1y koHcTaHTamu papHoBecHs K, n K, ms peakipn CuSO, - 5H,0 ) — CuSOy9+ 5H0 ;!
K,=K (RT)

K= K(RT)®
K = K(RT)’
K.= K, (RT)®

CooTtHomenne Mex Iy KoHcTaHTaMu paBHoBecus K, n K, nna peaxmu 2Fe(OH);q — F€203( + 3H20y:
K,=K.

K= K, (RT)
K,= K (RT)’
K, = K, (RT)®

CooTtHomenne Mex Iy KoHcTaHTaMu paBHoBecus K, u K, nna peaxuu CaCl, - 6H,0,) —CaCly + 6H,0
K, =K.

K,= K,(RT)®
K.= K, (RT)®
K=K, RT

MaremMaruueckoe BbIpA’KCHUE YpAaBHCHUSA u306apbl XUMHYECKOMN peaKkuru B HHTCFpaJ’IBHOﬁ (bOpMCI

In sz :AHr i_i
Kpl R\T, T,

nKee _AU(1_ 1
K, RIT T
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dInK,J7A|-|r

dT  RT'
dinK, AU,
dT  RT?

MaremMaTrueckoe ypaBHCHUE U3006apbl XAMUIECKONW peakunu B TuddepeHIInaIbHoi Gpopme:

e _AH (11
K, R\, T

dinK, AH,
daT  RT"
dink, AU,
dT  RT2

AA, =-RTInK,
Maremarudeckoe BBIPA’KCHUC U30X0Pbl XAMHYICCKOMN pcaknuun B HHTeraJ'IBHOfI (1)0pMe:

|nsz :AHr i_i
Kpl R\T, T,

dinK, AH,
dT  RT"
dinK, AU,
dT  RT2

MaremaTHyecKoe BEIPaKCHUE U30X0Pbl XUMUIECKON peaknnu B auddpepeHnnanbHon popme:

e A1 1
Ko, R\, T

dinK, AH,
dT  RT'
dinK, AU,
dT  RT?
d
K, =Pa-Po
a b
P .pY

MaremaTtnyeckoe ypaBHEHHUE U30mepmbl XAMIIECKOH peakiyuu mpu P=cons:

pd . pg
AG = RT{In @ 2 i Kp]

P2 -PS

AA, =-RTInK,
AG, =-RThK,
e

p2.pd

Kp

MaremaTtnyeckoe BRIpaXKCHUE ypaBHEHHS u3zomepmul ipu V=CONSt:

pd . pd
AG:RT[In © D—anp]

b

P2 .pp
cd.cg
AA, =-RTInK;+RTIh—2—
ci -ch
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AA, =-RTInK,
AG, =-RTIK,

Martematuyeckoe BBIPpA’KCHUEC YPABHCHUS U30mepMbl XUMHYECKOMH peakuunu npu AG,:O:

pd . pd
AG=RT|In-2—2 K,
Pa P2
cd.cg
AA, =-RTIK; +RTIN—2—>
Cc4-Ch

AA, =—RTInK,
AG, =-RTInK,

Martematuyeckoe BBIPpA’KCHUEC YPABHCHUS U30mepMbl XUMHYECKOMN peakuuu npu AAr:O:

cd-Ch
AA; =-RTInK;+RTIn—2—
ci -Ch
P3PS
AG =RT| 22 —InK,
PA -Pg

AA, =-RTIK,
AG, =-RThK,

Maremaruaeckoe BbIpa’KCHUC YpAaBHCHHNA 3aBUCHUMOCTH Kx ot P:

K P
In—2 — Ayln—L
Xl P2

Ke, _Aur(1_1]
¢ Ry T,

q d

" p2.pg

Maremarnyeckoe BBIPAXKCHHUEC 3aKOHA I[eﬁCTBy}OHIHX Macce Jid paBHOBECH B UACAJIBHBIX CUCTEMAX!
q pd
K,="2Po
P Pa Pb
A'B

o Kee _AH (11
K, R (T T

P
In—2 =Avin—L1
X1 P2
baok 5.

PactBops! - 3TO

JABYXKOMITOHCHTHBIC TOMOT€CHHBIC CUCTEMBI

MHOTI'OKOMITOHCHTHBIC 'OMOI'CHHBIC CUCTCMBI
CME€CH HECKOJIBKHUX BCIICCTB

CUCTEMBI, IIPU 06pa3OBaHI/II/I KOTOPBIX BBIACIIACTCA TCIJIOTA
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KomnuraTuBHEIME CBOWCTBAMH PACTBOPOB HA3BIBAIOTCS TaKHe, KOTOPBIC ONPEIEIISTIOTCS
MIPUPOIOH YaCTHIL]

KOHIIEHTpallMel 4acTuIl

pa3MepoM YacTHIL

MIPUPOIOH paCTBOPUTEIS

Kakoe YpaBHCHUEC MIPAaBUJIBHO NNEPEAACT CBA3b MCKAY U30TOHUYCCKUM KOS(l)(l)I/IIII/IeHTOM BaHT-FO(l)(ba " CTCIICHBIO
JAucconuanuu crnaboro 3J'IeKTpOJ'II/ITa?

i=1-(v+la
i=1+(v+1a
i-1=(v -1«
i+1=(v+1)a

AHOMaNbHas MOJBHKHOCTH HOHOB THAPOKCOHHS B BOJHBIX PACTBOPaX OOBICHSIETCS:
aeKTpodopeTHICCKUM P HEKTOM

penakcaoHHbIM 3 dexToM

YMEHBIIEHUEM BsI3KOCTH PacTBOpa

CHIDKCHUEM CTEIICHHU JTUCCOLHAIIH

YBEJIHYCHHUEM CTEIICHU TUCCOLMAIINN

scra)eTHHIM MEXaHU3MOM TIePEeHOCca MPOTOHA

YBEJIMUYCHUEM KHHETHUECKOI SHEPTHH HOHOB

3HaYeHUE, KAKOTO CBOMCTBA JJOJDKHO OBITh M3BECTHO JJIS pacdyeTa CTCIEeHH TUCCOIHANNH C1ab0Tro 3JIEKTPOIIUTA B PACTBOPE
JIaHHOM KOHIEHTpaIuu?

MOBBIIICHUE TEMIIEPATyPhl KUIICHHS PacTBOpa

TEIUIOTa 00pa3oBaHMs PacTBOpa

KO3 PUIUECHT MPETOMIICHUS] PACTBOPUTEIIS

BSI3KOCTh pacTBOpa

TeMIepaTypa 3aMep3aHus pACTBOPUTEIIS

3HayeHne, KAaKOTO CBOWCTBA JOJDKHO OBITh H3BECTHO JJIS pacdeTa CTEIeH! AUCCOIUAINN CIa00T0 JIEKTPOJINTA B PACTBOPE
JIaHHOM KOHLEHTpauuu?

MapIUaAEHBINA MOJBHEIA 00BEM PacTBOPUTEIS

YACTBHEIN BeC pacTBOpa

TeMIlepaTypa KUIEHHs PaCTBOPUTEIS

KO3 PHUIUEHT aKTUBHOCTH PACTBOPUTEIS

MIOHIKEHUE TeMIIepaTyphl 3aMep3aHus pacTBopa

3HaueHue, KaKOTO CBOWMCTBA HYKHO 3HATh JUIsl pacueTa CTETIeHH JUCCOIUAIINH cl1aboro AIIEKTPOIUTa B paCTBOPE JAHHOM
KOHLEHTpauuu?

yAeTbHAS TETIOEMKOCTh

TEIUIOTa 00pa3oBaHUS

OCMOTHYECKOE JIaBJIIEHUE

PacTBop KMIIUT Npu Temneparype:

OoJbIIeH TeMIIepaTypsl KUIICHUS PACTBOPHUTEIS

PaBHOI TeMIlepaType KUIIEHUs paCTBOPUTEIIS

HUKE TEMIIEPATypbl KUIIEHUS YUCTOTO PaCTBOPUTEIISL

IIPU CPEAHEN TEMIIEPATypEe KUIIEHUS MEXly TEMIIEPATypaMU KUIIEHUs PACTBOPUTENS U PACTBOPEHHOI'O BELLIECTBA

Kakne BenmnunHBI CBSI3aHBI 3aKOHOM MOHHOM CHIIBI?
MOHHAas CHJia U MOJABUKHOCTD

KOHLIEHTPALMS U 3JIEKTPOIIPOBOIHOCTh

HWOHHAs CHJIa ¥ YKCIa epeHoca

3apsii MOHA U KOHLEHTpauus

HOHHAs cHja U KO3()(QUIIMCHT aKTHBHOCTH
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Pa30aBneHHbIH pacTBOp pacTBOPEHHOTO BELIECTBA 3aMep3aeT IIPH TeMIIeparype:

OonpLIeil TeMIIepaTyphl 3aMep3aHUst PACTBOPUTEIS

paBHOI1 TeMIIepaType 3aMep3aHus PaCTBOPHTEILI

HIDKE TEMITEPaTyphl 3aMeP3aHUs YHCTOTO PACTBOPHUTEIS

NPH CpeHel TeMIepaType 3aMep3aHusi MEXAy TeMIIepaTypaMu 3aMep3aHusi paCTBOPHUTENS U PACTBOPCHHOTO BELICCTBA

PactBopuMOCTB — 3TO -

KOHIICHTpALMsI PaCTBOPa

MaKCHUMAJIbHO BO3MOJKHAs KOHLICHTpaUs pacTBopa
KOHIICHTpAIUs HACBILIEHHOTO pacTBOpa

CKOPOCTb PACTBOPEHHUS BEIIECTBA

JlaBneHue napa Haj pacTBOPOM:

BBIIIC JaBJICHU Napa HaQ YUCTBIM PACTBOPUTEIIEM
HWKE JaBJICHUS Iapa HaJ YUCTbIM PaCTBOPUTECIEM
PaBHO JaBJICHUIO ITapa Ha/l YUCTBIM PaCTBOPUTEIIEM

PactBop 3amep3aer npu Temneparype:

GonblIeH TeMIepaTyphl 3aMep3aHus PACTBOPUTEILS

paBHOI TeMIepaType 3aMep3aHusl PaCTBOPHTEIS

HIDKE TeMIIepaTyphl 3aMep3aHus PAaCTBOPHUTEILS

IpH CPEAHEH TeMIepaType MeXay TeMIIepaTypaMy 3aMep3aHusl PACTBOPUTEIIS U PACTBOPEHHOTO BELIECTBA

BriOepute HEBEpHBII OTBET: AIIEKTPOIUTAMH MOTYT OBITH BEIIESCTBA -
TBepAbIe

KUJIKHE

ra3oo0pa3Hbie

Temneparypa KuneHus — 3TO TEMIIEpaTypa, Py KOTOPOM:
KUJIKOCTb UCHIAPSACTCS

KUJIKOCTB OBICTPO UCHAPSCTCS

mapooOpa3oBaHKe MPOUCXOIUT BO BCEM 00BEME KHUIKOCTH
JIaBJICHHUE T1apa )KHJKOCTH CTAHOBHUTCS PABHO BHEIIHEMY JaBJICHUIO

IloBbllIEHUE TEMIIEPATYpPBl YBEIUYMBACT B3aUMHYIO PaCTBOPUMOCTD BELIECTB:
BO BCEX CIIydasx

TOJILKO KOTI'JIa IIPOLIECC PACTBOPEHUS IK30TEPMUUECKUI

TOJIBKO KOI'ZIa IIPOLECC PACTBOPEHUS IHAOTEPMUYECKUI

IIPYU YCJIOBUU YBEJIMYECHUSI SHTPOIIUU

YTBep)KZ[eHI/Iﬂ, CIIpaBCAJIMBBIC IJIA 36yHHPIOCKOHI/I‘IGCKOﬁ KOHCTAHTBI:

3aBHCHUT TOJILKO OT CBOMCTB PacTBOpUTEIIA

3aBHCHUT OT CBOMCTB PACTBOPUTEIISL U PACTBOPEHHOT'O BEIIIECTBA

3aBHCHUT OT CBOMCTB PACTBOPUTEIISL U KOHLICHTPAIIUU pACTBOPA

3aBHUCUT OT TCMIICPATYPbI U KOHICHTPALUU PACTBOPA

YBCJINYIUBACTCS C POCTOM COOTHOILICHUS y,I[eHLHOﬁ TCIJIOTBHI UCHTAPCHUS K KBAJAPATY TEMIICPATYPbl KUIICHUA
YMEHbBIIAETCA C POCTOM COOTHOUICHUA yI[EHBHOﬁ TCIUIOTBI UCTTAPCHUA K KBaJIpaTy TEMIIEPATYPbl KUIICHU S

Merton ucciieoBanus pa30aBIeHHBIX PACTBOPOB, OCHOBAHHBIM HA CPABHEHHUU TeMIIepaTyphbl Hayalla KUIIEHUsI pPacTBOpa U
TeMIEPATypbl KUIIEHUS PACTBOPUTEIISI IPU MTOCTOSIHHOM JIaBJICHUU:

KaJIOPUMETPHS

KPHOCKOTIHS

OCMOMETpHSI

TEH3UMETPHS

30yIITHOCKOTIHSI

boTtomeTpus

Meton uccienoBaHus pa30aBICHHBIX PAaCTBOPOB, OCHOBAaHHBIN HAa M3MEPCHHHM HW30BITOYHOTO IABJICHUS, MPHUIATAEMOTO K
PacTBOpY M OCTaHABIHMBAIOIIETO CAMOIPOHM3BOIBHEIA ITEPEX0]] MOJICKYJ PACTBOPHUTEINS Yepe3 IMONYIPOHUIIAEMYI0 MeMOpaHy B
pacTBop:

KaJIOPHMETPHUS
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KPHOCKOITHS
O0CMOMETPHS
TEH3UMETPUS
30yITHOCKOMIHS
¢doromeTpust

[ToBeiieHne Temmneparypbl Hadana KHUIIEHHs pa30aBIEHHOTO PacTBOpA HEJIETYYEro PacTBOPEHHOrO BELIECTBA B JIETy4YeM
pacTBOpHTENIE IO CPABHEHHUIO C TEMIIEPATYPOH KUIEHHUs pacTBOpHTelis Bbipakaercst popmynoid AT = iEm. BykBoit m B aToi
¢dopmyre obo3HaUCHA:

Macca paCTBOPUTEIIA

Macca PacTBOPEHHOTO BEIECTBA

Macca pacTBopa

MOJISIpHAst KOHIICHTPALKs PaCTBOPEHHOI'O BEIIECTBA

MOJIAJIbHAsA KOHOEHTpPAA paCTBOPEHHOI'O BEIIIECTBA

YHCJIO0 MOJIb paCTBOPEHHOI'O BENIECTBA B paCTBOPE

Uro o3HauaeT TepMuH "Kprockonus'"?

SIBICHHUE MOBBIIICHHS TEMIIEPAaTyphl KUIICHHSI pacTBOpa 3JIEKTPOIUTA
SIBICHHE TIOHMDKEHUS TeMIIepaTyphl 3aMep3aHus PacTBOPOB

SIBJICHUE KPUCTAIUIU3ALUU PACTBOPUTEISI U3 pacTBOpa

paboTa oXJIaIUTEILHOW CMECH U3 COJIM U JIbJA

Wzotonmueckuii koagduuuent Bant-I'odda 3To monpaska, yanTeiBaromas:
YBEJIIMYCHUEC PABHOBECHOI'O JAaBJICHUS ITapa Hal YUCTbIM PACTBOPUTEIJIEM IIPpU HArp€BaHuU
HETIOCTOSTHCTBO NABJICHUA IIPU HAIPEBAHUU WU OXJIAXXKACHUU pacTBOpa

pa3nu4re MOJIIPHBIX MacC pacTBOPUTENS U PACTBOPEHHOTO BEILIECTBA

HU3MEHEHUE YUCIIa YAaCTHUL B PAaCTBOPE NTPU AUCCOUANNU WU aCCOLIUAIIUU MOJIEKYIT
N3MEHCHHUE INIOTHOCTU pacTBOpaA NPU JUCCONUANNU WX aCCOUAIIUU MOJIEKYIT
M3MCHEHHE H30TOIHOTO COCTAaBa MOJICKYJI PACTBOPCHHOIO BEILECCTBA

BBI6epI/ITe BBIPpA’KCHHUEC, KOTOPOC MOIKCT HCIIOJIB30BATHCA UL ONPCACICHUA Kamymeﬁcsl MOJIﬂpHOﬁ MaccCbl paCTBOPEHHOTI'O
BCIICCTBA KPUOCKOIMMYECKUM MCTOJOM:
1000KAH
RT:
1000F
M= E
g lﬁﬁ::m
2,87
b
1000&g,

- glﬂl‘Tms

A

HonHas cujia pacTBOpa BRIPAYKAETCS Yyepe3 MOJSUIbHOCTH HOHOB M. 1 HX 3apsiTel zi(bopMynoﬁ:
Z(mizi)2

1/22mi2i

1/22(mizi)2

1/22mi2i ’

Pa3gen «JaekTpoxumMus»

Kakoii u3 mepedyncieHHBIX THITOB TPOBOIHUKOB OTHOCHUTCS K IPOBOJHUKAM BTOPOTO poja?
METaJIbI

MTOJTYTIPOBOTHIKH

HMOHHBIE TIPOBOTHUKH

H30JIATOPHI

IJIEKTPOHHO-MOHHBIE TPOBOIHUKI
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Kakum 13 npuBeeHHBIX YPaBHEHUH ONPEEISIETCS CBA3b MEX/IY YACTbHON M SKBUBAJIEHTHON 3JIEKTPOIPOBOTHOCTAMH?

1000 y
1- C

1000-C
A= X
1000- 4
X- C
_x
A =1000-C

Kak m3Mensiercs ynensHas 3JIeKTPOIIPOBOTHOCTh PACTBOPOB ICKTPOIUTOB C POCTOM KOHIICHTPALIAHU?
0CTaeTCs MIOCTOSHHOM

YMCHBIIIACTCS

YBEJINIHBACTCS

JJIs1 OJHUX BCIICCTB paCTeT, JJIA leyFI/IX yMeHLL[IaeTCSI

MPOXOJUT Yepe3 MaKCUMyM

HpaKTI/I‘IeCKOG MMPUMEHCHUEC BJICKTPOIIPOBOAHOCTH - OIIPEACIICHUE CTCIICHU JUCCONUANU BJICKTPOJIHMTA 11O (bopMyne:

a=4 -1,

UeM 00BsICHSACTCS YBETHUEHHUE YACTbHON IEKTPOIPOBOIHOCTH PACTBOPOB AIIEKTPOJIIUTOB C POCTOM KOHIIEHTpAIHH?
yYBEIMUCHHUE 3apsijia NOHOB

YMCHBIICHAEM 3JIEKTPHUECKOTO B3aNMOICHCTBUS HOHOB

YBEJIIMYCHUEM CTETICHU TUCCOLUAIINN

YBEJIMYCHUEM YHCIIa HOCHTENEH TOKa B pacTBOpe

YMCEHBIICHUEM TUIOTHOCTH U B3KOCTH PacTBOpa

Kax nzmensieTcst 3kBUBaj€HTHAS 3IEKTPONPOBOIHOCTb BOJHBIX PACTBOPOB 3JIEKTPOIUTOB C POCTOM KOHLUEHTpaUuu?
OCTa€eTCs MOCTOSTHHOMN

YMEHBIIIAETCS

yBeJ'II/I‘II/IBaeTCSI

JJIs1 OJHUX BCIICCTB paCTeT, JJIA leyFI/IX yMEHI:HIaeTCSI

MPOXOIUT YEPE3 MAKCUMYM

Kaxkoii 3aKOH JISKUT B OCHOBE OJJTHOTO U3 METOA0B IKCIIEPUMEHTAIILHOTO ONPEIETICHUS Ay, UIS CIIA0BIX IIEKTPOIUTOR?
3aKkoH pa3basienust OcTBaIbaA

3aKOH HE3aBUCUMOCTH JBHKEHHS HOHOB

npeaensHbIi 3akon lebas Konbpayma

3axoH Papanes

3aKOH MOHHOM CUJIBI

Kakoe ypaBHEHHE BbIpa)kaeT CyIIHOCTh 3aKOHA pa3BeneHns OcTpanbaa?
C.-C.
C

K=
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ot
Ao
a, =4, —a-c

2
a

T —aV
A, =1+

K

(I+, I. - OABMKHOCTH KATHOHOB U aHUOHOB)

JIyist Kako# TpyIIBI HOHOB, TIPUBEICHHBIX HIKE, IPHOJIU3UTENBHO OJMHAKOBBI IOABHKHOCTH?
K*, NH4", NOs~, CI”

K*, Li*, Na*, OH~

H*, NH,", Li*, OH~

CH3;COO7, Br, OH", NO3”

Li*, Na*, K, Rb"

Jlist u3MepeHus 3JeKTPOIPOBOIHOCTU PACTBOPOB HCIONB3YETCS:
MOCT ITOCTOSTHHOTO TOKa

MOCT IIEPEMEHHOTO TOKa

mocT Konbpayia

MOTEHITOMETD

Peskoe NagCHUC DJICKTPOIIPOBOAHOCTH paCTBOpaA Ipr HeﬁTpaJ’IHSaL{HH KHCJIOTHI ICJI0OYBI0 CBA3AHO:
C YMCHBIICHUEM CyMMapHOﬁ KOHLICHTpAllMX HOHOB,

C YMCHBIICHHMEM KOHILICHTpALMX OYCHb NOABHUKHBIX HOHOB TUJAPOKCOHMSI,

C HAaKOMJICHUEM B CUCTCME MOHOB Ir'HAPOKCHIIA,

C 06pa3OBaHI/IeM ocajka,

YpaBHeHMe BhIpakaeT 3akoH pazdapnenust OcTBaibaa
K
a = .| —ouc.
C

a = i
Ao
7\,00 F‘(V+oo + V-oo)

Jaub! rpaduKe 3aBUCHMOCTH YISIBHOMN 35eKTpraeckoit mposoaumocti Boausix CH3COOH, KCI, KOH, HCI ot
KOHIIEHTpaIUU. YKaXXUTe HOMEp KPUBOH Jj1st BoJHOTO pacTBopa KOH.

A=
N i N
E',_, [ A~ |\
T
f o [/,
o W/
ilZ
)W‘-"’"”fortﬁ » Mranel s ! '
1
2
3
4

Janbl rpaduKy 3aBUCUMOCTH 9KBHBAIICHTHOM 3JIEKTPHYECKON MpoBoguMocTH BogHbIX pactBopoB CH3;COOH, KCI, KOH, HCI
OT KOHLICHTpAaLUH. YKaXKUTe HOMEp KpUBOii ay1s BogHoro pactsopa HCI.
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JIns pacTBOpa CUIBHOTO SIIEKTPOIINTA, JUCCOLIMUPYIOIErO Ha J[Ba OJAHO3apAJHOIO MOHA, yPABHEHUE 3aKOHA HE3aBUCHMOIO
JBIKeHUs] HoHOB Konbpayia uMeeT BUI:

Ve s
A= T - Ao

A

_:a

R'W

P A+ Ao e

C1-Byr

VBeNnnueHUe dIEKTPUUECKON TPOBOIUMOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIMTOB C POCTOM TEMIIEPaTypbl MOXET OBITh
00yCIIOBIICHO:

3MeKTpoGopeTHICCKUM IPHEKTOM

penakcaloHHbIM 3 dexToM

YMEHBIIEHUEM BsI3KOCTH PacTBOpa

CHH>KCHUEM CTCIICHU JUCCOMAIlNU

YBCJIIMYCHUEM CTCIICHU JUCCOHUAIUU

scTadeTHBIM MEXaHH3MOM NePeHOCca NPOTOHA

YBEJINYCHUEM KHHETUYECKOW SHEPIrU HOHOB

VMeHBIICHHE SKBUBAICHTHOH mpoBoxuMocT BogHoro pactBopa CH3COOH npu moOBBIICHHH KOHLIEHTPALUH SJIEKTPOIUTA
00yCTIOBIICHO TIIaBHEIM 00pa3oM:

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaioHHbIM 3 dexToM

YMEHBIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHUEM CTEIIeHH JUCCOLHAIIH

YBEJIMYEHUEM CTEIeHHU JUCCOLNALIUH

yBEJIMYEHHUEM KUHETHYECKOW IHEPIHMH HOHOB

VMeHBIICHHE JKBHBAJCHTHOH mNpoBoauMocTd BoxHoro pactBopa NaCl mpu MOBBINIEHMHM KOHLEHTPALMH OJIEKTPOJIUTA
00yCIIOBIICHO TIIaBHEIM 00pa3oM

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaoHHbIM 3 dexTomM

YMEHBIIIEHHEM BS3KOCTH pacTBOpa

YBEJIMYEHNUEM CTEIICHN TUCCOINAINN

YBEJIMUYCHUEM KHHETHUECKOI SHEPTHH HOHOB

[Tpu 6eckoHEYHOM pa3BEeCHUH YKBUBAJIICHTHAS 3JIEKTPOIPOBOANMOCTS BOJHOTO PACTBOPA AIIEKTPOJINTA PABHA:
HYJIIO

3EKTPOIPOBOTHOCTH BOJIBI

CyMMe NpeAeNbHBIX MOJBUKHOCTEH HOHOB

PA3HOCTH IpeAeTbHBIX MOJBUKHOCTEH HOHOB
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MIPOM3BEACHUIO MPEACTBHBIX TIOABHKHOCTEH HOHOB

B npoBoHUKaxX MEpBOTO poja HOCUTEISIME AJICKTPHUUIECTBA SBIISIFOTCS:
HOHBI

MOJICKYJIbI

OJICKTPOHBI

paauKaibl

BennunHa, paBHas 00paTHOMY 3HAYCHHUIO YIEIBHOTO COIIPOTUBIICHHS HA3bIBACTCS:
YAEJIBbHOM IPOBOJUMOCTBIO

MOJISIPHOM ITPOBOAUMOCTBIO

MIpeAEIbHON IIEKTPUUECKON TPOBOAUMOCTEIO

EKTPUIECKOH MOABHKHOCTHIO

[IpruMepom poBOIHUMKA BTOPOTO POJia ABJIAETCS:
paciuiaB XJ0puaa HaTpUs

MeJb

ATFOMUHMI

BoJb(pam

Benmuuna, m3mepsieMast 0OpaTHBIM 3HAUEHUEM YICITBHOTO COTIPOTHBIICHUS, HA3bIBACTCS:
3IIEKTPOIIPOBOTHOCTD

OKBMBAJIEHTHAS 3JIEKTPUUYECKAs! IPOBOIHUMOCTD

MOJISIpHAsE DJIEKTPUYECKas POBOIUMOCTD

yIeIbHAS DJIEKTPUYECKast IIPOBOAMMOCTh

MoisipHast 371eKTpUUecKasi IPOBOAUMOCTS!
YBEJIMUYUBACTCS C YBEIMUCHNEM KOHIICHTPAIIMN PacTBOpa
HE 3aBUCHT OT KOHLICHTPALMH PacTBOpa

YMEHBIIAETCS C YBEIMUCHHEM KOHLIEHTPALMH PAcTBOpa

CKOpOCTb JBUKEHHSI HOHOB B PACTBOPE HE 3aBHCUT OT:
HaMpPSKEHHOCTHU 3JIEKTPUIECKOrO MO

TeMIIepaTypsl

JIaBIICHUS

BSI3KOCTH pacTBOpa

C yBenuueHne pa3daBiIeHNs MOJSIPHASI ANEKTPHUIECKast TPOBOAUMOCTE:
YBEJIMIHBACTCS

YMCHBIIIACTCS

HE M3MEHSETCS

paBHa HYIIO

[IpenensHy0 MOJSPHYIO AMEKTPHUYECKYIO IPOBOJUMOCTD MOKHO PACCUUTATH T10:
3akony Konbpaymia

3akony CTokca

3aKOHY DHIITEHHA

3axony Dapanes

YcaoBHbBIH 3apsna, KOTOpLIﬁ MPUIIACBIBACTCA aTOMY B COCIWHCHHHU IIPU YCJIOBHUH, YTO BCIIECCTBO INOCTPOCHO N3 HOHOB,
Ha3bIBACTCA

BaJICHTHOCTH

BaJICHTHOC COCTOSAHHEC

CTCIICHb OKHCJICHHUA

KOOPpAUHAIIMOHHOC YUCIIO

Pa3nen «aeKTpoaHbIe MOTEHIIHAIBD)

OIEeKTPOIUTHIECKUN KITIOU, CIY KA IS SIMMUHUPOBaHNSA AU ()} y3HOHHOTO MMOTEHINANIA,
3al0JIHEH JUCTUJUIMPOBAHHOW BOJOM.

COJACPKUT UOHBI C OﬂHHaKOBOﬁ IIOABHUKHOCTBIO.

COJIEP>KUT MOHBI C aHOMAJIbHOM MOJABUKHOCTBIO.
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3aII0JTHEH UCCIIEAYEMbIM PACTBOPOM.
COJIEPKUT HACBIIIEHHBIH PACTBOP XJIOPUCTOTO KaJIHS.

Mertasui, HCIOJIB3yEMbIH B Ta30BbIi IEKTPOIAX TODKEH
y4acTBOBATH B 3JIEKTPOJAHON PEAKIIUU.

OBbITh MHEPTHBIM K 3JIEKTPOJIHON PEAKIIUH.

XOPOIIO COPOUPOBATH rasbl.

MOJTHOCTBIO UCKITIOYATh COPOIIHIO Ta30B.

HUMETh CHIIBHO Pa3BUTYIO MOBEPXHOCTb.

Vcnonp3yemslii B XHHTHAPOHHOM JIIEKTPO/IC XUHTUAPOH NMPECTABISIET COOOH:

9KBUMOJICKYIAPHOE COEANHEHNE XNHOHA U THAPOKCHIIAMHUHA.
JIETKO PacCTBOPUMAasi CMECh XMHOHA M THIPOOKUCH XpOMa.
MaJIopacTBOPUMOE COEIUHEHHE.

MaJopacTBOPUMOE COETUHEHUE XUHOHA CO CleJaMH I'MIPOXUHOHA.
9KBUMOJIEKYJISIPHOE COSMHEHNE XMHOHA U THIPOXUHOHA.

O0pa3oBaHue MOTEHIIMAA CTEKJSIHHOTO 3JIEKTPO/Ia TPOUCXOAUT 38 CUET
HOHOOOMEHHBIX MPOIECCOB.

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.

MPOLIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MeX/ly HOHAMH B CTEKJIC U B PaCTBOPE.

KanomenbHBIi 371€KTpOA OTHOCUTCS K:
OKHCITUTEIbHO—BOCCTAHOBHTEIILHBIM.
anekTpoxam 1 pona.

3JIEKTpoaM 2 poja.

JIEKTPOJIaM CPaBHEHUSL.

HMOHOOOMEHHBIM 3JICKTPOJIAM.

XnopcepeOpsiHbIN 3JIEKTPO]] OTHOCUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIBHBIM.
anexTponam 1 poxa.

aNeKTpoam 2 poza.

JJIEKTPOJIaM CPABHEHUS.

HOHOOOMEHHBIM 3JICKTpOaaM.

XUHTUIPOHHBIN 3JEKTPOJ OTHOCUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIBHBIM.
anekTponam 1 poxa.

aNeKTpoaM 2 poza.

3NIEKTPOIaM CPaBHEHUS.

WHIUKATOPHBIM 3JICKTPOaM.

Yro Ha3BIBacTCH YCJIOBHBIM 3JICKTPOJAHBIM HOTGHL[I/IaJ'IOM?

YCJIOBHBIM 3JICKTPOJIHBIM IMOTCHIIUAJIOM HA3bIBACTCA 3AC 3JIEMEHTA, COCTABJICHHOTO U3 JAHHOI'O JJICKTPOJa U CTAaHAAPTHOTO BOJOPOIHOTO

SIIEKTPOLI;

YCJIOBHBIM 3JICKTPOJAHBIM MMOTEHIIUAJIOM HA3bIBAETCS 5/1C DJIEMEHTA, COCTABJICHHOI'O U3 JAHHOTO 3JIEKTPOAA U CTaHAAPTHOI'O KaJIOMEJIBHOI'O

DJICKTpOAA,

YCJIOBHBIM 3JICKTPOJAHLIM MMOTECHIIUAJIOM HA3bIBAETCS NOTEHIMAI DJIEKTPOAA NPU aKTUBHOCTU €0 HOHOB B pacTBOPE, paBHOﬁ CIAUHUILIC,
YCJIOBHBIM 3JIEKTPOAHBIM IMMOTCHIHMAJIOM HA3bIBACTCA IMMOTCHIHAJI JIEKTPOJa b0 B HepHCTOBCKOﬁ, 100 B OCTBaJILHOBCKOﬁ HIKaJe.

3Ha4YeHNsI CPEAHNX HOHHBIX KO3 (HUIIMEHTOB aKTUBHOCTH AJIEKTPOIIUTOB:
OepyTcsl U3 CIIPaBOYHUKA

PaCCUUTBIBAIOTCH 110 YPaBHECHUIO HepHCTa

PaCCUUTBIBAIOTCS 110 YPAaBHECHUIO KHay3I/IyC3.'MOCCOTTI/I

paccunThIBalOTCA 1O ypaBHeHHIO [ 160ca-/{rorema

paccuuThIBaIOTCs 10 ypaBHeHHIo Jlebas-I tokkes

Uucno ne Bxoasuiee B ypaBHeHue HepHcra, COOTBETCTBYET:
YHUCITY 3JEKTPOHOB, YYaCTBYIOIIUX B Peakluu

60



YHCITY JIEKTPOJHBIX PEAKIIUH

3aps;JOBOMY YHCITy aHHOHOB B PacTBOpE

3aps;J0BOMY YHCITy HOHOB THAPOKCOHUS
IIPOU3BEACHUIO 3aPAJOBbIX YHCEN KATHOHOB U AaHHOHOB

CraHaapTHBIA NOTEHIMAT XUHTHIPOHHOTO 3JEKTpOoJa NMpU 25°%C pasen +0,699B. Kaxoii 13 nepeuncieHHbIX HUXKE 3JI€KTPOIOB

CJIeayeT BLI6paTL JJIA TIOCTPOCHUA IaJIbBAHUYCCKOT'O 3JICMCHTA, IIPpU pa60Te KOTOPOI'0 TMAPOXUHOH 6y;[eT OKHUCJIATHCA B
xuHoH rpu 25°C?

Cu*/Cu (ac,® = 1) ¢°Cu**/Cu=+0,337B

Zn**IZn (02 = 1) ¢°Zn*/Zn=-0,763 B

Pb¥/Pb (ap,?* =1) ¢°Pb*/Pb = -0,126 B

Hg”'/Hg (g™ =1) @°Hg*/Hg = + 0,854 B

Cu*/Cu (o' =1) ¢°Cu*/Cu=+0,521 B

Kaxoii 31exTposa Ha3bIBaeTCsl KaloMeIbHbIM?
Hg| Hg(NOs),

Hg| Hg,SO,, CdSO,

Hg| Hg(NO5),

Hg| Hg,Cl,, CI’

Hg, K| KCI

Kakue MOHBI y4aCTBYIOT B 3JIEKTPOIHOM MPOIIECCE Ha KATOMEILHOM 3JIEKTPOIE?
2

Ag™
2+

Hg,

K+

Hg"

Cr

ITo KakOMy YpaBHEHHIO PACCUMTHIBAIOTCS PAaBHOBECHBIE AJIEKTPOIHEIE oTeHIHaIb! 1 DJ]C rajipBaHHYSCKUX 3JIEMEHTOB?
yYpaBHEHUIO AppeHuyca

ypaBHeHHIO BanT — Fodda

ypaBHeHUI0 HepHera

ypaBHeHHIO [ 106ca—I empMmronbia

ypaBHeHH1o [ m66ca—/{rorema

Kaxk Ha3piBaeTCs MOTEHIIMAT, BOSHUKAIONIMIA HA TPAHUIIE pa3Jiena dJIEKTPOJIMTOB B dJIEMEHTaX TUTIA:
M, MA, aq || aq, MA, | M ?
a; <ap
MeMOpaHHBII
3JIEKTPOIHBIN
(da3oBbIi
1 dy3rnoHHBIH
XUMUYECKUH

Kakoro aBTropa Teopusi IBOHHOTO JIEKTPHYECKOTO CIIOSI 00BSICHACT HaOII0JaeMbIe Ha OTBITE ITePe3apsAKy IIOBEPXHOCTH 1
M3MEHEHHUE 3HAKa 3JIEKTPOKHHETUUECKOro MoTeHyana?

Appenuyca

I'enbmromnbia

I'yn

[lTepHa

Yammana

DNEeKTPO/1, MOTSHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMN aHATU3UPYEMOTO NOHA, Ha3bIBAETCH. . .
CTaHIapPTHBIM JJICKTPOJIOM;

3JIEKTPOIOM CpaBHEHUS;

HMHIMKATOPHBIM 3JIEKTPOJIOM;

BOJOPOJIHBIM 3JIEKTPOAOM.

He@epHo, YTO COIJIaCHO YPAaBHECHHIO HepHCTa MOTEHIIMAJI DJICKTPOJAa 3aBUCHUT OT ...
€ro MacCcChI;

61



€ro NpHpPOJbI;
TeMIIepaTypel;
KOHILIEHTPALUU JIEKTPOJIUTA.

DJeKTpoHbIe MOTEHIUAIBI onpenelstoT o 3J]C ralpBaHUYECKOT0 3JIEMEHTa, COCTABICHHOTO U3 IaHHOTO 3JIEKTPOa U
CTaHJAPTHOIO ...... JEKTPOJa.

BOJIOPOJHOTO;

IUIATHHOBOT'O;

cepedpsTHOTO;

MEJHOTO.

OnextpoaoM | poma SBIAETCS SICSKTPOL ...
Ag | AgCl, KCI;

Cu | Cu*;

Hg | HgCl, KClI;

Pt| Fe™*, Fe?.

DIEeKTPOJIOM 2 poja SBISETCS dIEKTPOST ...
Ag|Ag";

Ag | AgCl, KCl,

Zn|zn*;

Pt | Fe¥*, Fe?.

OKHCIHTEIFHO-BOCCTAHOBHTEILHBIM DJICKTPOAOM SABJIACTCA IJICKTPOL ...

Ag|Ag;

Cu | Cu*;

Pt| Co*, Co*":
Ag | AgCl, KCI.
3]1C

Yucno Z, Bxonsumee B ypaBHeHHe HepHeTa cooTBEeTCTBYET

YHUCITy MOJIb 3JIEKTPOHOB, yIaCTBYIOIINX B 3JIEKTPOIHOM IIPOIIECCE.
YHCITY JIEKTPOHBIX PEAKIIUH.

3apsJOBOMY YHCITy aHHOHOB B PacTBOpE.

3apsI0BOMY YHCIY HOHOB THIPOKCOHUS.

st pacuera D/1C ¢ nmomomibio ypaBHeHus: HepHCcTa He06X01MMO 3HATH
crargapTHyo J/1C snmeMeHTa 1 TeMmneparypy.

3J1C HOpManbHOTO 3rieMeHTa BecToHa.

CTEXNOMETPUICCKOEC YPAaBHECHUE PEAKIIUN B DJIEMCHTE.

9JIEKTPOIPOBOIHOCTD PACTBOPOB, BXOSIIUX B COCTAB DIEMEHTA.

aTMocdepHOe faBIeHHe

Benmnuuny 3/IC ranbBaHUYECKOIO 3JIEMEHTA MOKHO PacCuUuTaTh
¢ noMol1nkto ypasHeHus Dapanes.

C IOMOIIbIO YPaBHEHUSA (I)pyMKI/IHa.

C IOMOIIbIO YPAaBHEHUSA HepHCTa.

moMoIIbIo ypaBHeHUs [ m60ca-/Iorema.

HJ’IH HOPMAJIbHO Pa3OMKHYTOI'O TaJIbBAHUYCCKOT'O 3JICMCHTA DJJICKTPOAMBIKYIIas CUJia paBHA
Pa3HOCTH AJIEKTPOIHBIX MOTCHIIMAIOB Ha BhIBOJAX ['D.

TIaJICHUIO HAIIPSDKEHUS HA BHEIIHEM Y4acTKe LENH C raJbBaHNYECKUM 3JIEMEHTOM.

HAINpsDKEHHUIO Ha BBIBOJIaX Pa0OTAOIIETO AIIEMEHTA.

MPOU3BEJIEHUIO TOKA Ha CYMMY CONPOTUBICHUN

Kaxue ranpbBaHUYECKHE DIIEMEHThI HCTIOJIB3YIOTCS JUIsl U3MEPEHHUS YHCel TIEpEHO0Cca 10 METOAY SIEKTPOABUKYIITUX CHIT?
MPOCTBIC XUMHUYCCKHUE IJIEMCHTBI

KOHICHTPAIIUOHHBIC 3/IEMEHTLI C IICPEHOCOM HOHOB

KOHICHTPAITUOHHBIC 3JIEMEHTBI oe3 NEepeHOCa HOHOB

CJIOKHBIC XHMHYCCKHE 3JICMCHTBI



aMaJIbraMHBIC 3JICMCHTBI

OO6paruMo paboTarouvii ralbBaHNIECKUH 3JIEMEHT BBIJCIISIET TEIUIOTY B OKPY’KAIOILYIO CPELy. 3aBHCHUT JIM M KaK 37C 3TOTO
3JIeMEHTa OT TeMIIepaTypsI?

C POCTOM TEMIIEPATYPBhI 3/IC ITOTO HIEMEHTA PACTET

C POCTOM TEMIIEPATYphl 90C STOTO IEMECHTA MafacT

C POCTOM TEMIIEPATYPHI 3/1C TAKOI'0 3JICMEHTA HE U3MCHSCTCS

C POCTOM TEMIIEPATYPBI 31C TAKOI'0 3JIEMEHTA NPOXOAUT YEPE3 MUHUMYM

Kakyto pois mpu m3MepeHnH 3/IC TalbBAaHMUECKUX AIIEMEHTOB BBITIOTHACT 3JIeMeHT Bectona?

3JIeMeHT BecToHa BHINMOIHAET pOJIb HOPMAJILHOTO JIEMEHTA U UCTIONIB3YETCsl IS ONIPEACIICHHUS 9/IC aKKyMYJIATOPa B JJIEKTPUIECKON
KOMIICHCAI[IOHHOH CXeMe;

asieMeHT BecToHa - cTaHmapTHBIN rajJbBaHUYECKUH 2JIEMEHT, HeOOXOAUMBIN JUIsl CPaBHEHHS eTr0 00paTHMOH 371¢ ¢ M3MepsieMoi 371¢
HCCIIETyeMOT0 TaJlbBAHHYECKOTO JIEMEHTA,;

sneMeHT BecroHa — mpoctas xumuueckas nernb: Cd, Hg|CdSO,, ag|Hg,SO4/Hg, KoTopas MOKeT CIyKUTh [JIs ONPEIEICHHUS KOHICHTPALIUH
nonos Cd®* B pactBope;

3NeMEHT BecToHa — mpocTas XuMUYecKas LieTb, KOTopasi MOXKET CITyXKUTh JUIs ONpeieIeHNs Ipou3BeieHus pactBopumoct Hg,SO,.

W3BecTHBI clleAyOIue METOAbl U3MEPEHUS 3/IC TaJIbBaHUUYECKOIO JIEMEHTA!
MOTEHLIUOMETPUUECKUI

noJsporpadUIeCKHii

METOJ BOJIBTMETPA C BBICOKUM BHYTPEHHHUM COIIPOTHUBICHUEM

KOMIICHCAI[OHHBIH

KOHIYKTOMETPHIECKHUI

BenuuuHy 3/1¢ ranbBaHUYECKOT0 3JEMEHTA MOKHO PACCUUTATh:
¢ moMouikto ypaBHeHus Papanes

C IOMOIIBI0 ypaBHeHUsI OpyMKHHA

¢ IoMoI1bI0 ypaBHeHHs: HepHera

¢ momompio ypaBHeHus ['m60ca-/Irorema

KaK Pa3HOCTb 3JIEKTPOJHBIX IOTEHINAJIOB raIbBaHUIECKOTO MIEMEHTa

Kakoe TepMoanHaMHUYecKoe ypaBHEHHE UCIIONB3YeTCs MpH BbIBoJE 3aBucuMocTd D/1C raJpBaHUYECKOT0 3JIeMEHTa OT
KOHIIEHTPAIH BEIIECTB, YIaCTBYIOIINX B peakIuun?

AG® = —RT/nKp
—AG = RT/nKa —RTANCX

AU +T (ij
= oT

AF =

AH +T [8AG J(p
AG= oT
AF°=—RT/nKc

Kaxoii nporecc nporexaer Ha nesom snextpoje B uenu Ag|AgCl, HCI || HCI|Cl,,Pt, ecnn ¢ Ag|AgCIICI =+ 0,222 B, ¢°
Cl,/Cl + 1,360 B:

BoccTanoBnenue H' - nonos

oxucienue Cl” - voHOB

BOCCTaHOBNeHHe Ag' -1oHOB

okucnenue Cl,

okucieHue Ag

Kax npaBuibHO 3amucath TalbBaHUIECKUH 3JIEMEHT B BUJIe (HOPMYIIBI?
Zn| Cu| ZnSOy, aq|| CuSOy, ag| Zn

+Cu| Zn| ZnSOy, aq|| CuSO,, ag| Cu|Cu

ZnS0y, agq| Zn—Cu| CuSO,, aq

Cu| ZnS0O,, agq|| CuSO,, ag| Zn| Cu

Cu| Cu| CuSOQy, aq, KClI|| ZnSQ,, aq, KCI| Zn| Cu

63



Vpasuenune HepHcTa a7t pacdera 3¢ raTbBaHUIECKHX IEMEHTOB?

E=E0+ﬂ|na'?7ed
n-F ag
E-po— Ry %o
neF aRed
RT
E=—/n (ox
neF Olred
RT a
E=E%+—In—==
neF aRed

JI71s1 uero Hy>kKeH «COJIEBOM MOCTHK» B TaJlbBAHHYECKOM dJIeMeHTe?
JUISL BOSHUKHOBEHUS 3JIEKTPO/IHBIX IIOTCHIMAJIOB

JUTS BOSHUKHOBEHUS T () y3HOHHOTO MOTEHIIHAIA

JUIsL BOSHUKHOBEHUS 3/IC M pabOTHI 3JIEMEHTA

JUIsL yCTPAHEHHUsI KOHTaKTHBIX TIOTCHINAIIOB

JUISL IPEIOTBPALCHNS IPOTEKaHHS PEaKLK B 0OPaTHOM HAIPABICHUN

CyMMapHBIit TOKOOOpa3yIoIuii npolece, MPOTeKAIOIINil B TalbBaHHYECKOM AieMeHTa Jlanuans- SIkoou
Zn® + Cu™? — zn"? + Cu°
Zn"? + Cu® — zn° + cu™?
zn® + Cu® — Zn*? + cu™?
Zn"? + Cu* — zn’+ Cu°

PCaK].[I/II/I Ha DJICKTpOAax B raJibBAHMICCKOM 31eMeHTe?
Ha KaTo4€ — BOCCTAaHOBJICHUC

Ha KaToA€ — p€aKus THUCIIPOIIOPIITHOHUPOBAHUA

Ha aHOA€ — Ir'nAPpOJIM3 DJICKTPOJIUTA

Ha aHOAEC — OKHCIICHUE

KakoBa npuunHa BO3HUKHOBEeHUS 1]} y3HOHHOTO TOTEHIMAaNa B rallbBAHUUECKOM dJIeMeHTe?
pasnmdre B IPHPOAE U B KOHICHTPALUSIX JIEKTPOIUTOB MOy JIEMEHTOB

pasnmdne B HOTEHINAAX SIIEKTPOIOB

pa3nmdre B HOABIKHOCTSIX KaTHOHA M aHUOHA B AJIEKTPONINTAX IOy JIEMEHTOB

pa3nmdne B HOABIKHOCTSIX KATHOHOB

pasinyKe B MOJBUKHOCTAX aHHOHOB

3a cyeT yero BO3HUKAET 3./1.C. B TAJIbBAHUYECKOM dJIEMEHTE?
3a c4eT CyMMapHON XUMHUECKOI SHEepTUI

3a CUeT OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI Ha 3JIEKTPOAaX
3a CYeT MPOIYCKAHUsI TOKA Yepe3 JEMEHT

3a CYeT MPOIYCKAHUsI MHEPTOrO ra3a yepe3 AIEMEHT

B ranpBaHmYeCcKOM 3JIeMEHTE Ha KaTtoae (+) MIPOTEKACT MPOLECCC
OKHCJICHUA METalllla

Pa3JIOKEHUE DJICKTPOJIUTA

TUPOJIN3 BJICKTPOJIUTA

BOCCTaHOBJICHUS NOHOB DJICKTPOJIATA

B ranpBaHmueckoM 35eMeHTe Ha aHoJIe (-) IPOTEKAeT MPOoIiece
BOCCTAaHOBJICHHS MOHOB JJIEKTPOJIMTA

OKHUCIJICHHUA MCTaJllla

Pa3JIOKEHHUE IJICKTPOJIUTA

TUAPOJIA3 BJIEKTPOJINTA

Cxema 3alicy rajJbBaHUIeCKOro deMenTa J{anmans- Akoou
(-) Zn/ ZnSQOy, aq // ag, CuSO, / Cu (+)



Cy Cy
(+) Zn/ ZnS0O,, aq //ag, CuSO, / Cu (-)
(-)Cu/ CuS0Q,, aq //aq, ZnSO,4 / Zn (+)
(-) Ag/ AgNOs;, aq // ag, AgNO; /Ag (+)
C1 C2

JlaTb IOHATHE AIEKTPONH3Y?

HpoIiece, IpH KOTOPOM XHMMHYECKasi SHEPTHs IIPEeBPaIlacTcs B AIEKTPUUECKYIO;

IpoIece, IPH KOTOPOM NIEKTPUUECKask SHEPTUsl IPEBPAIAeTCs B XUMUUYECKYIO;

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIH TIPOLIECC HA HNEKTPOAX IIPU MPOIYCKAHUH JIEKTPUUECKOTO TOKA Yepe3 IIEKTPOIIUT;
MIPOLIECC, CITY KAIIUH HCTOYHHKOM TOKA.

XUMUYECKUM rajlbBaHUUECKUM 3JIEMEHTOM HA3bIBAIOT YCTPOUCTBO!

U3 JIBYX 3JE€KTPOJOB, B KOTOPOM 3JIEKTpUUECcKast SHEPTHUsI IPEBPAIIACTCS] B XUMUUECKYIO;

U3 JIBYX 3JE€KTPOJOB, B KOTOPOM XMMHYECKasl SHEPTUs IIPeBpaliaeTcs B EKTPUIECKYIO;

U3 JIBYX 3JE€KTPOJOB, B KOTOPOM XMMHYECKas SHEPTUs MIPEBPAIAeTCs] B MEXaHUIECKYIO;

U3 OIHOTO JJIEKTPOIOB, B KOTOPOM IPOTEKAET PEAKIUSI CAMOOKHUCIEHHA-CAMOBOCCTAHOBIICHUS.

O/JIC ranpBaHuueckoro semMenTa Jlanuans-Akoou Beraucisercs no Gpopmyse
— + 2+

E = 0ag iag - 9zn" izn

E= Pewjcu ~ Pzn? 120

0 0
E=¢ cicu +@ zn* 20
E= 2+/ 2+ 2+

=®zn Izn-@cu Icu ICu ) )

I g 2 e

CornacHo cxeMme rajgpBaHnueckoro snementa Fe[Fe“ |[Ni<'|Ni ...
B IIpoLIEcCe PabOThI 3JIEMEHTA Ha DIIEKTPOJIE OCAKIAETCS IKENE30;
HUKEJIEBBIM 3JIEKTPOJI ABIISETCS AaHOIOM;
HUKEJb OKHCIIACTCS;

QJICKTPOHBI ABUIKYTCA OT KCJIC3HOI'O 3JICKTPOJd K HUKCIICBOMY.

Maxkcumanbroe 3Hauenne DJIC (npu OAMHAKOBBIX KOHICH-TPALHUSX cOJIeil) OyaeT y TralbBaHUIECKOTO JIeMEeHTa
Me|Me(NO3),||Cu(NO3),|Cu eciu cTaHmapTHBII TOTEHIIHAT BTOPOTO METAILIA PABEH ...

-2,36 B;

1,5B;

1,19 B;

-0,76 B.

Ecnu ranpBaHUYECKN 2JIEMEHT COCTABIIEH U3 JIBYX BOJIOPOAHBIX JIEKTPOJIOB, OJIUH U3 KOTOPBIX CTAHAAPTHBIHN, TO JUIA
JIOCTHXEHUs HanOonblero 3HadeHus 3 C apyroii a5eKTpo/] ciieayeT IoTrpy3HuTh B ...

01 M pactBop CH3COOH;

0,1 M pactop HCI;

0,1 M pactBop H,SO,;

0,1 M pactBop HBr.

Jna ysenmuenust D/1C ranbBaHNYECKOTO 3JIEMEHTA, COCTABIEHHOTO U3 KaIMHEBOTO M IMHKOBOT'O 3JIEKTPO/IOB

clenyer:

YMEHBIIUTH KOHIIEHTPALIMIO NOHOB KaJIMHUs Y KaJIMUEBOTO AJIEKTPOJIAa M YBEITUUUTH KOHIICHTPAIIUIO HOHOB ITUHKA Y IMHKOBOTO
3MEKTPOAa;

YBEIMUUTH KOHIICHTPAIUIO HOHOB ITUHKA;

YBEJIMYHUTH KOHIICHTPAIIHIO HOHOB KaJIMUS;

YMCHBIIUTH KOHIIEHTPAIIIO HOHOB KaIMUSL.

Makcumanbroe 3Hauenne DJIC (1pu 0IUHAKOBBIX KOHIIEHTPAIUAX COJIeH) OYAET y ralbBAHHYECKOTO IIEMEHTA
Me|Me(NOj3),||Cu(NOs3),|Cu ecitu cTaHAapTHBIN MOTEHIIHAI BTOPOTO METAJIA PABEH ...

-0,41 B;

1,5B;

0,91 B;

-0,76 B.
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Bonpocsl ko 2 pyGexkHoii KOHTPOJILHOH padoTe
o aucHuIuinae «Ouzndyeckas U KOJUIOUTHAS XUMHUSD

BcraBpTe nmponymieHHbIE BRIpaKeHHU: « TOHKHHA CIIOH, 00pa3yIomuiicss Ha IOBEPXHOCTH pa3zaeia IByX (a3 u3
IIPOCTPAHCTBEHHO Pa3IENICHHBIX AIIEKTPUIECKHX 3apsAI0B MPOTUBOIOJIOKHOTO 3HAKA, HA3bIBAETCS. ..»

CJI0EM C TOBBIIIEHHOH BA3KOCTBIO

THIPAaTHON 000JIOUKON

MIOTPAHUYHBIM CIIOEM

a7IcOpOIMOHHBIM CII0EM HEHOHOTCHHBIX [IAB

JIBOMHBIM JIEKTPUIECKUM CIIOEM

Kakoe onTryeckoe siBIicHHE HauOoJIee IPKO MPOSBIISICTCS B KOJUTOMIHBIX CUCTEMaX?
CBETONpEIOMIICHHE

OTpa’keHHE CBETa

JIFOMHHHUCLIEHIIAS

CBETOpaccesHue

CBETOIIOIJIOIIEHUE

YT0 M3 TIEPEUUCIEHHOTO HE XapaKTePHO JUIS CYCIIEH3HiH
MYTHOCTb

TBEPJIbIC YACTHIIBI TUCTICPCHO (ha3bl
CCAUMCHTAllUOHHAaA HeyCTOﬁ‘IHBOCTL

OTAEeCICHIINS

brokymAIuUs

DMyIBCHUS — 3TO JHCIIEPCHAs CHCTEMa, B KOTOPOU
@ tBepaas, a C xunkas

JI® razosas, a JIC xxuakas

JA® u JIC tBepabie

JAD u IC xunkue

J® xunkas, a JIC tBepaast

UTto Ha3bpIBaeTCs IPAHULIEN CKOJIBKEHUS TIPU DJIEKTPUUECKUX SBICHUSIX

IPaHUIy MEX]Yy aJICOPOIIMOHHBIM U TU(P(Y3UOHHBIM CIIOSMU ITPOTUBOUOHOB;

TpaHHILy, IO KOTOPOil mpoxoauT pa3psiB J1DC npu TemI0BOM ABMKCHUH YaCTHI

TpaHHILy, 0 KOTOPOil MpoxoauT pa3psiB JJDC mpu HaIOKEHUH BHEITHETO 3MEKTPHYECKOTO OIS
rpaHully paszena ¢as

Kakoii moTeHIMal Ha3bIBAIOT 3JEKTPOKHHETHICCKUM?

MOTEHIMAN Ha TpaHuIle pasaena (a3

TMOTCHIIMAJ HAa T'PAaHUIIC CKOJILXKCHUSA

MIOTEHIIMAJ Ha TpaHulle acopOIMoOHHOTO U MU (y3HOTO ClIoeB

noreHIman JI9C Ha pacCcTOSHUU OT IpaHUIlbl paszena (a3, paBHOM 3¢ dekTHBHO Tommune quddysHoit yactu JJ2C

3akoHuuTh onpeencHne «CIUIanrue YaCTHIL AUCTICPCHOMN (a3bl B KOJUIOMIHBIX CUCTEMaX, IPOUCXO/ISIIEE TP UX
CTOJIKHOBEHUSIX B PE3yJIbTaTe OPOYHOBCKOTO IBM)KCHUSI HJIH MIEPEMEIINBAHNS, HA3BIBACTCS. ..

ancopOIst

KOres3ust

anre3us

KOAryJIS U

MENTU3aIUS

Kak Ha3piBaeTcs TBepasi OCHOBA MHUIIEIUIBI THOPOOHOTO 3071517
arperar

YacTuma

SAPO

MHUICIIa

rpaHyna
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Kak Ha3pIBaeTCs 3IEKTPOINT, HOHBI KoTOporo 00pa3yioT JJIC y MoBepXHOCTH YaCTHUI] TUCTIEPCHOM (ha3bl U KOTOPHIA IpHUAAeT

arperaTUBHYIO0 YCTOWYHBOCTE KOJUTOUIHBIM pacTBopam?
KOaryJstop

afcopOeHT

crabunuzatop

¢roTopeareHT

Nmeem nByxdasneie cuctemsl: (1) Boga/Oensodn, (2 ) Boma/rekcas, (3) Boma/aHaiuH. PacmonoKuTe 3TH CUCTEMBI B P
yOBIBaHHIO MEX()Aa3HOTO HATSKEHIIS.

1>2>3

2>1>3

3>2>1

3>1>2

Pacrnosnioxxute naHHBIC BEIIECTBA B Pl IO YOBIBAHUIO IOBEPXHOCTHOTO HaTshkeHus: (1) anwmuH, (2) 6enzodn, (3) Boxa, (4)
T'eKCaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B noBepXHOCTHOM CJ10€ paBHOAEHCTBYIOIIAS CHII MEKMOJIEKYJIIPHOTO B3aUMOJICHCTBHS: 1) paBHa HYIII0; 2) HE paBHA HYJIIO; U

HarpasJeHa
A) B ri1y0b (ha3sl 0 HOPMAIH K TIOBEPXHOCTH;
b) TaHreHnnanbsHO MOBEPXHOCTH.

OTBeT BbIpa3uTe coueTaHreM HU(PHI U OYKBBI.
2A

16

1A

2b

Kak Ha3bIBalOTCsI TeJIH, MOTEPSBIINE KUIKYIO AUCTIEPCHOHHYIO CPEly B pPe3y/IbTaTe BBICYIIUBAHUS?
JIHOTEITN

THJPO30JIU

JIO30JIH

a’p030I11

KCepoTeI

UTto Takoe TUKCOTpOMus?

CHOCOOHOCTH CTPYKTYP MOCIIE MEXaHUYIECKOTO pa3pyIIeHUs] CaMOTIPOMN3BOJIEHO BOCCTAaHABIUBATHCS
yMeHbIIIeHne 00beMa TUCTIePCHOMN (a3bl

BBIIIPECCOBBIBAHNE pacTBOpUTENs U3 Habyxmero BMB

nporecc Habyxanus BMB

Iporecc reneoopa3oBaHus

UTto B KOJUIOWAHOHN XMMHY IOHUMAETCS MO AUCcTiepcHOU (a3zoit (JD):

COBOKYITHOCTB YaCTHII, PABHOMEPHO paclpe/ieleHHbIX B qucrepcronHoi cpexne (JC)

COBOKYITHOCTH MOJICKYJI, PABHOMEPHO PACIPEICICHHBIX B TUCIIEPCHOHHON CHCTEME

COBOKYITHOCTh HOHOB, PABHOMEPHO PACIPE/IEICHHBIX B AUCIIEPCUOHHON cHCTEME

COBOKYITHOCTHh KOMITJIEKCHBIX COSTMHEHHH, PpABHOMEPHO paclpeAesieHHbIX B IUCIIEPCHOHHON CHCTEME

YTo NpOUCXOHT MPH Mepe3apsiika 3011 KOJUIOUIHOTO pacTBopa?
MepecTpOiiKa MULIEIUIBI B H303JIEKTPHUYECKOE COCTOSTHHUE.
N3MEHEHHE 3HaKa aJICOPOIIMOHHOTO ITOTeHIIMANIA.

N3MEHEHHE 3HaKa JI3eTa-MoTeHIuaia, [(-noreHnuanal.

Yro Takoe KoaryJjsinyuga KOJUIOUJHOTo paCTBopa?
nepexon ,Z[I/ICHCPCHOﬁ (1)&3];1 13 PACTBOPEHHOT'O COCTOAHUS B OCA0K.
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Hepexol JUCIepCHOi a3kl U3 ocaika B PACTBOPEHHOE COCTOSHUE.
MOMYTHEHHE KOJIOHJHOTO PACTBOPA 3a CUET CIMIAaHUS MULEILL.
paBHOMEpHOE paclpeeeHue JUCIIEPCHOH (a3bl KOJIOMIHOTO pacTBOpa B IUCIEPCHOMH cpene.

Kak skcnepuMeHTaNbHO MOMYyYUTh MOJ0XKHUTENBHO 3apsHKEHHBIN 3006 AgJ Mo peakium:
AgNO;z + KJ « Agl| + KNO3?

B u30bITKe AgNO3;

B u30bITKE KJ;

B DKBUBAJICHTHBIX COOTHOIIICHHUSX PCarcHTOR,;

npu 100aBICHUH OJTHOTO U3 MPOIYKTOB.

Kak skcniepuMeHTabHO NOTYYUTh OTPULIATENBHO 3apsHKEHHBIHN 3016 AgJ 1o peakuuu:
B m30bITKe AgNO3;

B u30bITKe KJ;

B DKBUBQJIEHTHBIX COOTHOILLICHUSAX PEareHTOB,;

MY 00ABICHUN OJJHOTO U3 MPOIYKTOB.

Crpoenue munemist 3051 Fe(OH)3?
[mFe(OH); n Fe**] nCI;
[mFe(OH); n Fe** 3(n-x)CI] 3xCI; [mFe(OH); n Fe** 3nCI;

DnexTpodopes B KOIDIOUTHOW XUMUU?

JIBIDKCHUE JUCIIEPCHOM (ha3bl KOJUIONIHOTO PAacTBOPA MO BIMSHHUEM 3JIEKTPUUECKOTO OISl K COOTBETCTBYIOIIEMY 3JIEKTPOAY;
JIBIDKCHUE JUCIIEPCHOM Cpebl KOJUIOWAHOTO PAacTBOPA MO BIUSHUEM 3JIEKTPUYECKOTO MOJISl K COOTBETCTBYIOIIEMY
NIEKTPOY;

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIN MPOLIECC HA JIEKTPOIaX Ik AUCIEPCHOU (as3bl U TUCTIEPCHOHHOM CpeJIbl;

H303nekTprudeckoe COCTOSIHAE MULIEIIIBI 307151 KPEMHUEBON KUCIOTHI?
[M(SiO,) n SiOs22(n-x)H2xH™;

[M(SiO,) n Si05?2nH'T;

[M(SiO,) 2n SiO522xH ] (n-x)H":

B KakoM cOCTOSHHH KOJUTOMIHOTO PACTBOPA MPOUCXOIUT KOAT YIS ?
B U303JICKTPUIECKOM COCTOSIHUY;

koraa ja3eta ({)—ToTeHMal JOCTUTAeT KPUTHYECKOTO 3HAUCHUS;

koraa j3eta ({)—ToTeHMal U3MEHUT CBOM 3HAK;

TIPH TIepe3apsIKe 30715

Uro Takoe ceAMMEHTALUS KOJUIOMTHOTO pacTBopa?

MPOLIECC OCAKACHHSI YKPYITHEHHBIX YaCTHUI] TBEPAOH (ha3bl;

Mepexo AUCIIEPCHON a3kl U3 0caKa B PACTBOPEHHOE COCTOSHHE;

MIOMYTHEHHE KOJJIOWIHOTO PacTBOpa 3a CUET CIUIAHUI MUIIEIUT;

paBHOMEpHOE pacrpezieieHue AUCIepCcHON (as3bl KOJUTOMIHOTO PAcTBOPA B AMCIIEPCHOHHOH Cpeie;

I/I303J'I€KTPI/I‘ICCKOC COCTOSAHME MUIICIIJIBI KOJUIOUJAHOI'O paCcTBOpa AgJ‘)
[M(AgI)NAGT(N-X)ITxJ;

[M(AgI)nAgNIT;

[M(AgI)NAGT(N-X)NO3x NO3;

[m(AgJ)nAg+nNO5 .

Yro Takoe MmenTu3anus KOJUIOHIHOTO pacTBopa?

nepexo/] JUCHEePCHOM (a3bl U3 0ca/IKa B pACTBOPEHHOE COCTOSHHE;

MOMYTHEHHUE KOJUIOUIHOTO PAaCTBOpA 3a CUET CIIUIAaHHS MULIEILT;

PaBHOMEpPHOE pacrpezielieHue AUCIepCHON (a3bl KOJUIOMJHOTO PacTBOpa B JUCIEPCHOMN cpele.

Yro Takoe H303JICKTPUYCCKOC COCTOSHUEC KOJIJIOUJHOTO paCTBopa?
Heﬁ’I‘paJ’ILHOG COCTOSAHHUEC MULICIIIBI;
HW3MCHCHHC 3HAaKa 13€Ta-I1I0TCHIMAaJia,
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N3MCHCHHUEC BCIINYNHBI 06H.I6F0, T.€. TCPMOJAVMHAMHUYCCKOTO IIOTCHIIATIA.
COCTOSIHHE KOJIOUTHOU CUCTEMBI, IPU KOTOPOM 3JIeKTp0KPIHeTPI‘-I€CKPIﬁ TIOTECHIIMAJT YaCTUL PaBCH HYIIIO

HpI/I MOJIYYCHUHN OMYJIbCHUU THUIIA «MACJIO B BOAC» B KaUCCTBC CTa6I/IJ'H/I3aT0pOB HCIOJIb30BAHO TUAPOXJIOPpUA JO0ACTTUIIAMMOHMSA.

Kaxos 3Hak 3apsiia kamnenb?
MOJIOKUTEIbHBIH
OTpULATENbHBIN

HET 3apsiia

3016 Agl nomyden B3aumozetricteieM AgNO3 u KI mpu u36siTke KI. Kakoit mon OyaeT moTeHImanonpeaesommnm ?

K xakomy a5ekTpoy OYAyT MepeMeInaThCss MaKpOMOJIEKYJIbl Oelika B KUCIION cpeje?
K KaTojy

K aHOJY

He OyIyT mepemMenaTbes

T'unposons cynehuna memmbsika (I11) momyden npomyckaHmneM H30BITKa CEPOBOIOPOIA Yepe3 PACTBOP MBIIIBIKOBUCTOM
kucioTel: 2 H,AsO3 + 3 HpS = As,S3 + 6H,0. 3apsin gactur Oyner:

TIOJIOKUTEIBHEIH (BCIIEACTBUE aICOPOLIUN HOHOB HY

oTpHIaTeNbHbIH (BenencTBue afacopoiun nonos HS')

3apsii OTCYTCTBYET

I'mapo3zons noauaa cepedpa nomyuum no peakuun AgNO; + KI = Agl + KNO; B npucytctBun n3ositka AgNO;. dopmyna
MHUIICIUTBI 30J151 UMEET BHUI:

{m[Agl] nAg" (n - X)NO3} XNO3°

{m[AgI] nI" (n - X\)K+} xK*

{m[Agl] nNOs™ (n - X)Ag*} XAg"

ITo xkakoMy IpU3HAKY KIACCUPHUIUPYIOT TUCIICPCHBIE CHCTEMBI Ha yIbTPAIUCICPCHBIC, MUKPOTETEPOTCHHBIC U
rpyboanciepcHsle:

TI0 CTETNEHH JUCIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;

10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

0 B3aUMOJICHCTBHIO YaCTHI] TUCTIEPCHOM (a3bl.

[To xakoMy NpH3HAKY KIACCU(PHUIUPYIOT TUCIIEPCHBIE CUCTEMbI Ha JTMO(MIbHBIE U THO(DOOHBIE:
10 CTEIIEHU JIUCIIEPCHOCTY;

IO arperaTHOMY COCTOSHHIO JAHUCIIEPCHON (a3bl U TUCIIEPCUOHHOM CPEIbl;

10 B3aUMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCUOHHOI Cpebl;

TI0 B3aMMOJICHCTBHIO YaCTHI] TUCIICPCHOM (a3bl.

[To kakoMy TIpU3HAKY KJIACCH(PHUIUPYIOT TUCTIEPCHBIC CUCTEMBI HA CBOOOIHO — M CBA3HOIUCIICPCHEIE:
IO CTETICHU TUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (pa3bl u AUCIICPCHOHHON CPEIbl;

0 B3aUMOJICHCTBHIO AUCTICPCHON (ha3bl U TUCTIEPCHOHHON CpEIIbL;

10 B3aUMOJICHCTBHUIO YaCTHII JTUCTIEPCHOM (Da3bl.

Kakoii pa3mep UMEIOT 4aCTHIBI B YIBTPAMUKPOTETEPOTeHHBIX (KOJUIOMIHBIX) CHCTEMAaX?

107-10°m
10°-10%m
10°-10"m
10°

Kakoii pa3mep UMEIOT YacTHUIIBI B TPYOOINCIIEPCHBIX CHCTEMaX ?
-7 -5
10°-10"m
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10°-10%wm
>10°-10"m
107

Kakoe u3 MPUBCACHHBIX Bmpameﬂnﬁ XapaKTCpU3yeT MMOBEPXHOCTHOC HaTsDKEHHE?

(OFfon;) 15 jei
(aF.’;aTj_‘-‘,n i
(aU;asjj'_.V_.n i

3akonunte GopmynupoBky npasuia Hlyneue-I'apau: «Koarysisinuio KOJIOHIHOTO PACTBOPA BHI3BIBAIOT TE HOHBI
ANIEKTPOJINTA, 3HAK 3apsia KOTOPBIX MPOTUBOIOJIOKEH 3HAKY 3apsfa. ..; Koaryjaupyroliee IeHCTBUE HOHA TeM OOJIbIe, YeM
OoubIIe ero 3apsm»

arperara

sapa

TpaHybl

MMUIIEJIbI

YKzanche KaTHOH, 00JIaIaf0IIHi HAaOOJIBIIAM KOATYTUPYIOIIMM JACHCTBUCM:
+
Ca

2+
M
KJ'g
Na*
AP

Kaxk Ha3bpIBaeTCs TEMIepaTypHbIii HHTEpBaJl, B KOTopoM amopdHoe BMB nepexonur 13 BEICOKOAIaCTUUECKOTO B
BA3KOTEKydYee COCTOSIHUE U 00paTHO?

TEeMIIepaTypa IJIaBJICHUS

TEeMIIepaTypa UCIapEHHUs

TeMIIepaTypa 3aMepP3aHus

TEeMIIEpaTypa CTEKIOBaHUS

TeMIepaTypa TeKy4eCTH

3akoHunTe (HOPMYIMPOBKY: «YBeIMUeHne 00beMa (Macchl) HOIMMEPHOTo 00pasiia B pe3yJIbTaTe MOTJIOMICHHS
HHU3KOMOJIEKYJIIPHON >KUJIKOCTH WIIM €€ Tapa Ha3bIBaeTcs ...»

HaOyXxaHUEM

THUKCOTpOIUEN

CHHEPE3UCOM

3aCcTyJHEBaHHEM

KoalepBaluein

ITo kaKoMy ypaBHEHHIO PACCUUTBIBAETCS yAENIbHAS IIOBEPXHOCT Sy, (110 00beMy) AUCIEPCHON CHUCTEMBI C YACTHLIAMU
cthepudeckoit popmsl (r — pagryc gacTuir)?

Sy=113
Syp=3Ir
Syn= 16
Syn=6/r
Sya=2r
Bribepure npaBmisHyI0 (GOpMyITy AJs pacdeTa 00BEeMHON CTEIIeHN Ha0yXaHus:
o VYo
Vo
e YooV
v
v
o= —
I:}-I:I
o= —&
V-V,
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Kakoii pa3mep UMEIOT 9aCTHIBI B ICTHHHBIX (MOJICKYJIIPHBIX) pacTBOpax?

107-10%m
10°-10%m
<10°-10"m
10°

Cpena, cozepixalias BeecTBa B pa3apo0JIeHHOM COCTOSIHUM Ha3bIBACTCS
JIACTIEPCUOHHOMN

3MYJIbCUOHHOHN

CYCIIEH3UOHHOM

[IOJIMMEPHOHI

Pasnmpobnennoe (pacnpenereHHoe) B TUCTIEPCHOHHOI cpelie BEIECTBO Ha3hIBACTCS
¢azoii

¢bpakuen

KOMIIOHCHTOM

ro0ynon

IIpsimble smyabenn ("Macio B Boae") —

HenoysipHast (mmodoOHast, rTuapodoOHas) KUIKOCTh pachpeesieHa B HOISPHON (THOMMITBHON, THAPOMMIEHON) JKUAKOCTH;
noJsipHast (oG MIbHAS, THAPOQMIbHAS ) KUIKOCTh paclpeeicHa B HeTOJIpHOH (TnoGoOHOI, THApOoPOOHOIT) KUIKOCTH;
HenoysipHas (muodobHast, ruapodoOHas) TBepaas (asa pacpenencHa B HOIAPHON (IHOGWITEHON, THAPOMUITEHON) TBEPHOI
¢asze;

Oo6patabie smyibcnn ("Boga B macie") —

NOJIIPHAsl KHUJKOCTh PacIpeiesieHa B HEIOJISIPHOM;
HEeMoJIsipHast >KUAKOCTB paciipezieieHa B OJISPHOMH;
nosisipHas razoo0pasHas (asa pacnpeseneHa B HEMOIIPHOH;

Kakxoe BMB M0HO OTHECTH K MOJUAIEKTPOJIUTAM?
6emok

Kay4yK

Kpaxmail

LEJUII0JI03a

MOJIUATUIIEH

BcraBpTe mpomymieHHoe BeIpakeHue: «3HaueHue pH cpempsl, mpu KOTOPOM YHCIIO0 HOHU3UPOBAHHBIX OCHOBHBIX TPYII B
MoJIeKyJie OeJlKa paBHO YMCITYy HOHM3UPOBAHHBIX KUCIOTHBIX TPYII, HA3bIBAETCS ...»

SKBUBAJIEHTHOM TOUKOM

OydepHOii EMKOCTBIO

HU303JIEKTPUYECKUM COCTOSHHEM

H303JIEKTPUYECKONU TOUKOM

KOHCTaHTOM AUCCOLMAIINU

YKa)KI/ITC CXEMATHU4YECCKOE CTpOGHI/IG ITOJIMMOHA 6CJ'IKa B H.[eJIO‘IHOﬁ cpez[e:
NH;* — R — COOH

NH, - R — COO

NHs;" —R - COO

YkaxuTe HanpaBJeHUE JBUKEHIsI IOJIMUOHOB XKelaThHa pH dsekTpodopese, ecim ero UDT 4,7, a pH cpensr 4,07
K KaTozy

K aHOZly

nepeMerieHle OTCYTCTBYET

VYKakuTe METOA, KOTOPBIM MOXHO ornpeneiauts MIT Genkos:
METO/1 HauOOJIBIIIETO IABICHHS ITy3bIPHKOB BO31yXa
EKTPO(HOpeTHUECKHIA

CTaJlarMOMETPUYECKHI
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METOJ] AaJaloIIero MapHKa
(doTomeTpudecKuit

Kaxoit u3 nepeyrciieHHbIX METOIOB HE UCTIONIB3YETCS TS ONPECTICHHS H303ICKTPUIECKO TOUKH GenKoB?
(doTomeTpuyecKuii

[0 CKOPOCTH 3aCTyJHCBAHUS

T0 MOJHOTE BBICATHBAHUS

BHCKO3UMETPHUCCKHUIT

AMEeKTPOOPETHUCCKHIA

Kak Ha3pIBaeTCs BBIAETICHHE BEICOKOMOJIEKYIISIPHOTO BEIIECTBA U3 PACTBOPA ITyTEM BBEICHHUS B PACTBOP JPYTOro, XOPOIIO
pacTBOpUMOTO BemiecTBa?

COJTFOOMITH3ALIHS

KOAryJIS IS

BBICAJIUBAaHHE

¢oTanus

BBICBOOOXKIEHUE

Bribepure noH, HanboJIee MOJHO BHICATMBAIOIIUN OEITKH:
SCN™

Cs'

=

Na*

SO,

BcraBpTe mponymieHHOe clloBO: «BEIneneHne u3 pacTBopa moiuMepa HOBOH JKHUIKOH (a3bl, 000TaIeHHOH moIuMepoM, (B
BUJIC MEJIKHX Karlejb), Ha3bIBACTCA. ...»

KOHTpaKIHen ajcoponueit

Koaryjsiquen

KoaJleCLeHIINE

KoalepBaluein

VYKaxuTe MOH, NPensATCTBYIOMINN 3aCTyIHEBaHUIO pacTBopoB BMB:
Ca®

SO,*

NO;™

Na*

SCN~

Uro 3aMeyIieT CKOPOCTh 3aCTyAHEBaHUS pacTBOpoB BMB?
MTOHMKEHUE TeMIIePaTyphbI

HOBBIIIEHUE KOHLeHTpauuu BMB

npucyTcTBHE HOHOB SO,2°

npucytcTeue HoHoB Na*

nepeMeInBaHie

Kak Ha3bIBalOTCsI CTPYKTYPUPOBAHHBIE TOMOTEHHBIE CUCTEMBI, COCTOSIIUE U3 MMOJIMMEPA U PACTBOPUTEIIS?
KOAryJisiThl

KEJTATHHUPOBAHHBIC IMYJILCHU

CTYIOHU

COJIFOOMITH3aThI

reim

3akoHuunTe onpeneneHue: «CTpyKTypooOpazoBaHue, MPOUCXOIAIIECE B TUCTIEPCHBIX CUCTEMaxX (KOJUIOUIHBIX PacTBOpax,
CYCIICH3USX, TTACTaX U Jp.) B Pe3yIbTaTe YACTUIHOHN KOATYIISALUH U IPUBOIAIICE K 00pa30BaHHIO IPOCTPAHCTBEHHOTO KapKaca
13 TBEPABIX YACTHII, HA3bIBAETCS. .. »

3aCTyIHEBaHHEM

CHUHEPE3UCOM

KoaryJsiuei
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TUKCOTpOINUEN
refeo0pa3oBaHIEM

Kax Ha3bIBarOTCS reild, MOTEPSIBIINE KUAKYIO TUCIICPCHOHHYIO CPEY B Pe3yJbTaTe BHICYIIHBAHMS?
JIHOTEIIH

THAPO30JIH

JIMO30JTH

a’3p030J11

KCeporenu

Uto Takoe THUKCOTPOIH?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXaHHIECKOTO Pa3pyIICHHsI CAMOIIPOU3BOJIBHO BOCCTAHABIMBATECS
YMEHbIICHHE 00bEMa TUCTIepCcHOIt (a3b

BBIIIPECCOBBIBAHNE PacTBOPUTENS U3 Habyxmero BMB

npouecc Habyxanus BMB

resneobpazoBaHue

Urto Takoe cuHepe3uc?

CaMOITPOU3BOJILHOE BBIZCICHHE YKUIKOU CPEBI U3 CTYTHS
MOSIBJICHHE TEKYyYECTH Y CTYIHS

HabyxaHue nonumepa

00paTUMBIi MIEPEXO/I Tellb <> 30I1b B

pacTBOpeHue HonuMepa

Cunepesuc — 310:

YMEHBIIICHHE 00bEMA U BBITPECCOBBIBAHUS CPE/IBI U3 JACTUIHOTO CTY/THS
BoeneHue BMB noa nelicTBreM opraHu4ecKoro pacTBOPUTENS
YMEHBIIIEHHE 0011er0 00bEMa CUCTEMBI IPU HAOYyXaHHUU

Nepexo]l CTyAHs B 30J1b

ZBH>KeHUe MoJiekyll BMB noa neficTBreM 3J1IeKTpUYECKOro ToKa

[Tpru4nHO# HECHMMETPHUYHOTO CHIIOBOTO MOJISI MOJIEKYJI B TIOBEPXHOCTHOM CJIO€ SBISETCH. ...
TEIJIOBOE JABM)KEHHE MOJICKYJ;

JIEKTPOCTATHYECKOE OTTAIKUBAHUE;

HECKOMITEHCHPOBAHHOCTh MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBHS CO CTOPOHBI Pa3HBIX (a3;
KpHBH3HA ITOBEPXHOCTH pasnena ¢as

ITo xakoMy IpU3HAKY KJIACCU(PUIUPYIOT JUCTIEPCHBIE CUCTEMBI Ha YIbTPaJUCIIEPCHBIE, MUKPOTETEPOTeHHBIE U
rpy0ouCTIepCHBIE:

10 CTEIIEHU JIUCIIEPCHOCTY;

IO arperaTHOMY COCTOSHHIO JAHUCIIEPCHON (a3bl U TUCIIEPCUOHHOM CPEIbl;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

T10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOH (ha3bl

ITo xakoMy NpU3HAKY KIACCUPHUIUPYIOT TUCIICPCHBIE CHCTEMbI Ha THO(MIbHBIE U THO(POOHBIE:
IO CTENEHU TUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;

TI0 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

10 B3aWMOJICHICTBHIO YaCTHI JUCTIEPCHON (ha3bl

[To kakoMy TpU3HAKY KJIACCU(PHUIIUPYIOT JUCTIEPCHBIE CHCTEMBI Ha CBOOOTHO- M CBA3HOANCIIEPCHEIE:
TI0 CTETIeHH! TUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (pa3bl M AMCIIEPCHOHHON CPEIbI;

10 B3aMMOJICHCTBHIO AUCIIEPCHON (a3bl U TUCTIEPCHOHHON CPEJIbl;

10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOH (a3bl

Kakoii pa3mep UMEIOT YaCTHIIBI B YIBTPAMUKPOTETEPOTSHHBIX (KOJUTOUTHBIX) CHCTEMAaX?
7 5
107" -10" m;
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10°-10° m;

10°-10" m;

10°

KaKOfI pa3Mep HUMCHKOT 4YaCTHUIIbI B MI/IKpOFeTepOFeHHHX CI/ICTeMaX?
107-10° m;

10°-103 u;

10°-10" m;

10°°

Kakoe 13 nprBeA€HHBIX BBIPRKCHHUIH XapaKTEePHU3yeT MMOBEPXHOCTHOE HATSDKCHHE?

(oF /ani)T,S,n j#i
(oF /8T)S,ni
(U 108)sy ni

B aTMOC(bepe BOAAHOT'O MMapa HAaXOAUTCA KBApLECBasd KIOBETAa C IUNIOCKMMH CTCHKAMU U TOHKHI KBapHeBHﬁ Kanmujueip. HpI/I
TIOBBIIIICHUU AAaBJICHUS ITapa KOHACHCAIINA HAYMHACTCS

OAHOBPCEMCHHO Ha CTCHKAX KIHOBCTHI U KallUJIJIAPpa,

BHaA4aJI€ B KIOBETC (HpI/I MCHBIIEM 3HAYCHHUU ps),

BHa4aJIC B KallUJIJIAPE

XKunkocte Haxoautcs (1) B TOHKOM cMayrBaeMOM Kanmujuisipe pamuyca T; (2) B kamie paauyca I ; (3) B makpodase ¢ ruiockoi
moBepXHOCTHIO ( IF = 00). Pacmosioxute 3TH CUCTEMBI B MOPSAKE BO3pacTaHMs JaBJICHHS HACHIIIICHHOTO Mapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem nByxdasnsie cucteMsl: (1) Boma/6en3on, (2) Boma/rekcaH, (3) Boga/aHWInH. PacmooxxuTe 3T CUCTEMBI B PAJI 110
yOBIBAaHHIO MEK(PA3ZHOTO HATSIKECHHS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

PacnonoxxuTe naHHBIE BemecTBa B sl IO YOBIBAHUIO IOBEPXHOCTHOTO HaTshkeHus: (1) anmmuH, (2) 6ersodn, (3) Boxa, (4)
reKCaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

KonnonaHele pacTBOpHl OTJAMYAIOTCS OT HCTUHHBIX CIEIYIONIUMH OCOOCHHOCTAMH: A) OYeHb c71a00 BBIPAYKEHBI
KOJUIMTATHBHBIE CBOMCTBA; b) 3HAaUNTENBHO BhIlIe CKOPOCTh U dy3uH pacTBOPEHHOTO BelecTBa; B) pacTBOpeHHOE BEIECTBO
pazmpobiieHo g0 Moyiekyn (uoHOB); [) dacTHIBI KOJUIOMJIHO-PACTBOPEHHOTO BEUIECTBA CIOCOOHBI MPOHHUKATH dYepes
yIBTPATOHKOTIOPUCTIE MeMOpaHbl; J[) SBISIOTCS ONTHYECKA HEOJAHOPOMHBIMHU (PACCEHBAIONIIUME CBET) cperamu; E) Bce
KOJIJIOWAHBIE PAcTBOPHI SIBJIAIOTCS TEPMOJMHAMUYECKH HEYCTONYMBBIMHM HEPAaBHOBECHBIMM cucTeMaMH. Kakue yTBepiKIeHHS
SIBIISTEOTCS TIPABIIILHBIMU?

BI'B;

All;

BT'A;

AT

B Karumo BoJibl Ha OBEPXHOCTH KBApILEBOH MJIACTMHKM BHECEH THApoXIopy A noaenutammonns [CioHasN H3]Cl. B
pe3ynbpTare NPOU30III0

YMEHBIICHNE KPaeBOT0 yIila CMaunBaHUS,

BO3pacTaHHUe KPacBoro yIJa;
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KpaeBOH yroj He U3MEHUJICS

3016 Agl noyden B3aumopericteeM AGNO; n Kl mipu u36sITRe KI. Kakoii moH OyaeT moTeHraIoonpeIeIsonim?
Ag";

I

K*:

NO;~

KakoBbI BO3MOXXHBIE TPUYHHBI BOZHUKHOBEHUS [IOC Ha MOBEPXHOCTH YacTHIl THAPO30JIsl KpeMHe3eMa B Bojie?
azcopOIMs HOHOB cTabmiH3aTopa

MOHHM3AIIMS TOBEPXHOCTHOTO CIIOS

JOCTparBaHHE KPHCTAIUIMYIECKOM PEIeTKH HOHAMH U3 PacTBOpa

[Ipu monmy4eHnn SMyIIbCHIl THTIA "Maciio B Bojie" B Ka4yeCTBE CTAOMIN3aTOPOB UCIIOIB30BaHBI THAPOXIOPH TOICIIFIIAMMOHHS.
Kaxos 3Hak 3apsiia kanens?

MOJI0KUTEIILHBINH;

OTpULIATENbHBIN;

HET 3apsiia

K xakoMy »nexTpony OyAyT nepeMelaThcsa MaKpoMOJIeKyJIbl OeNka B KUCIoH cpene?
K KaTozmy;

K aHOZy;

He OyayT nepeMemmaTses

Tunposzons cynbduma memmeska (I11) momydeHn mpormryckanmeM W30BITKA CEPOBOAOPONA Yepe3 PacTBOP MBIIIBIKOBUCTOM
kucaoThl: 2 H,AsO3 + 3 HpS = As,S3| + 6 H,0. 3apsin wactur Oynet

TOJIOKHUTENbHBIH (BeieacTBHE afacopouuu nonos H');

oTpHIaTeNNbHbIH (BCIeacTBrE aacopOiiu noHoB HS);

3aps] OTCYTCTBYET

T'uaposzons xnopuaa xenesa (111) monydsen ruaponuszom FeCls npu kunstuennu pactsopa: FeCls + 3H,0 «» Fe(OH)s| + 3HCI.
B pesyinbTaTe 00pasyeTcs MHMIENIa, CTPOEHHE KOTOPOH MOKHO BhIpasuth popmymoii {m[Fe(OH)s] nFeO™ (n-x)Cl} xCI.
VYKaKUTE COCTABISION[ME YACTH MULEIUIBL: 1) SAPO MHUIENIBI, 2) MOTEHIUAIONPEACISIONINE HOHBI, 3) MPOTUBOUOHBI OT
YACTHIIBI JI0 TPAHHIIBI CKOJIbKEHHUS, 4) NpoTHBOMOHKI muddysHoit uactu JIC. a) m[Fe(OH)]; 6) xCI™; B) (n-x)CI; r) nFeO".
Bapuants! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

1r; 2a; 3B 40

I'umpo3ouns noanaa cepebpa momyden mo peakin: AGNO;z + Kl = Agl + KNO3 B mpucytctBun nzdsitka AGNO;. dopmyna
MHUIIEIUIBI 3011 UMeeT BuA (YKaKuTe MPaBUIIbHBIN OTBET):

{m[Agl] nAg" (n — x)NO3 } XNO3

{m[AgI] nl” (n—x)K'} xK*

{miAgl1 n NO; (n-x)Ag* IxAg*

Uto Ha3bIBAIOT IPAaHMIIEH CKOJIBKEHHS MIPU AJIEKTPOKUHETUIECKUX SIBICHUAX?

TPaHUILy MEXy aJICOPOINOHHBIM 1 TU((Y3HOHHBIM CIOSMH MPOTHBOHNOHOB;

TpaHuIly, 110 KOTOPOH mpoxoaut pa3peis JIOC npu TenyIoBoM ABMKEHUH YacTHUI;

rpaHuIly, IO KOTOPOH nMpoxoauT pa3psiB JJOC mpu HalOKEHHH BHEITHETO IEKTPHUUYECKOr0 MOJs;
rpaHully paszena ¢as.

Uro takoe 1) anmextpodopes 2) meKTpoocMoc 3) IOTCHIHAN CETUMEHTAINH 4) TIOTEHIINAI TCUCHUA? a) TCUCHHE KUIKOCTH B
Kamuutsipe 10/ ISWCTBUEM DJISKTPUIECKOro 1moist; 0) BosHukHOBeHHE DJ1C ipu 0OCelaHnuy YacTHIl; B) IBIKEHHE YACTHI]
JUCTIEPCHOM (a3bl MO JEHCTBUEM DIIEKTPHUYECKOTO TOJIS; T) Bo3HUKHOBeHHE DJ]C MpHu TeUYeHUH KUIKOCTH Yepe3
KalMIISIPHO- TIOPUCTOE TeJ0. BeiOepuTe MpaBUIBHBIN OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B
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Kaxoit Bun umeet ypaBHeHue I exbpmrombna-CMoIIyX0BCKOTO, CBS3BIBAIOIIEE BEIMYNHY (-IIOTEHIHANa H CKOPOCTh
anekTpodopesa (rmekTpoocmoca)?

U= eg,cH
n

.

eg,cH
Lot
&g,

Kakoil moTeHIan Ha3bIBAIOT 31EKTPOKUHETUUECKIM?

MOTEeHIMAJ Ha IpaHuIe pasaena ¢as;

MOTEHIMAJ Ha TPAHUIIE CKOJIbKCHHUS;

MTOTEHIIMAJ Ha TPAHHUIIE aJCOPOIIHOHHOTO M TUPPY3HOHHOTO CIIOEB;

nmoteHiman I9C Ha pacCTOSHUU OT IpaHUIEI pa3zaena ¢as, paBHoM > dextuBHO# Tommuae aud ¢ y3Hoi gacta 12C.

Kakoit u3 mepednciieHHBIX HOHOB O0JIamaeT HawOoJbIIei crocoObHocThI0 cxuMaTh JIDOC B 301e cymeduma cypsmbl (111)
Sbh,S3, cTabUIN30BaHHOM HUTPATOM CYPHEMBIL?

23

+
Ca“’;

2.
SO,
Na™.

[Touemy npu Bo3pacTaHUM paguyca HOHOB, UMEIOIIMX OIMHAKOBBIN 3ap4], ycunusaercs cxarue JJ2C?
n3-3a yMEHBLICHUS THpaTallii HOHOB,;

13-3a BO3pacTaHMs IUIIOJILHOIO MOMEHTA HOHA;

U3-3a YBEIMYCHHS aAcopOLUH HOHA;

U3-32 YBEIHYCHHS KPHCTAUIOXUMUYECKOTO paJiyca HoHa

Kakoit snexTponuT Ha3pBalOT HHAUPPEPEHTHEIM?

OJIMH U3 HOHOB KOTOPOTO CIIOCOOCH AOCTPAaNBaTh KPUCTAINIHIECKYIO PEIIECTKY arperaTa MHUILEIUIbI;

HE COJIeprKalliii HOHOB, CHOCOOHBIX JOCTPanBaTh KPUCTAIUIMUECKYIO PEIIETKY arperara MULEIUIbl 1 U3MEHSTh
MTOBEPXHOCTHBIN TIOTEHIIHAI (),

HE COJIepIKaInil HOHOB, 0Opasyromux auddysuyro gacts JJIC

Kakoii 37IeKTpoJINT Ha3bIBaOT HEMHAUPPEPEHTHBIM?

COZIepIKAILMIA HOHBI, CIIOCOOHBIE TOCTPAaUBATh KPUCTAIUIMYECKYIO PELIETKY arperata MHLEIUIb;
COZIep KA HOHBI, OJTHOMMEHHBIE C IPOTHBOMOHAMH MHULICILIbI;

HE COJIep KAl HOHBI, CIIOCOOHBIE IOCTPANBATh KPUCTAJUTMYECKYIO PELIETKY arperaTa MULesUIbl;
HE COJICp KAIMH HOHBI, BXOSIIMX B MULICILTY 307151

Kakoii 13 nmepedrcaeHHbIX HOHOB 00J1aaeT HauMeHblIei cnmocodoHocTrio cxumarh JI9C B 301e Agl, cTaOMIN30BaHHBIM
AgNO;?
Na';

Kak wn3mensercs s¢dexruBHas TommunHa nuddysHoit yactn JADC npu yBennueHHHM KOHIEHTpauuu uHauddepeHTHOro
ANEKTPONIHTA B 00BeMe BOJHOM (ha3bl (MOBHIIICHHHA HOHHON CHIIBI)?

1) Bo3pacraer;

2) He MEHseTCs;

3) yMeHbIIaeTCs
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Kakoe neiictere okaspiBaroT Ha J|OC nHAnDOEepeHTHBIE STSKTPOIUTEI?
MOBHIIIAIOT (- TOTEHITNAT;

HE M3MEHSIOT (- ITOTeHIINAIT;

YBEJIMYMBAIOT MIOTEHIUAJ TPAHUIIBI pa3/iena;

CHIDKAIOT (- MoTeHIMa

JlaTekc — aTo

nByX(dazHast IBYXKOMIIOHEHTHAsI CHCTEMa-IUCIIEPCHs IOJIUMEPa B BOJIE;

nByx(azHas TPEXKOMIIOHEHTHass CHCTEMa-AWCIIEPCHsl IOJIMMepa B BOJE, CTAaOMIM30BaHHAS MOBEPXHOCTHO-AKTUBHBIM
BEIIECTBOM (IMYIIBIaTOPOM);

oxHo(a3Has CHCTEMa — PacTBOP MOJIMMEPa B BOJHOM Cperie, COAEpIKaIeH SIMyIbraTop

JInodoOHBIE KOMIOUTHBIE CHCTEMbI IPUHINITHAIBEHO arperaTUBHO HEYCTOWYHBEL, TIOTOMY YTO

001a1a10T N30BITKOM CBOOOHOM HEPIHH;

XapaKTepU3YIOTCS BLICOKMM MOJIEKYJISIPHBIM CPOJICTBOM MEXIy AUCIIEPCHOM (ha30ii U TUCTIEPCHOHHOM Cpeioi;
00pa3yroTcs B pe3ysibTaTe CaMOIPOM3BOIBHOIO JUCTIEPIUPOBAHUSA

JInoduipHBIE KOMIOUIHBIE CUCTEMBI IPUHIMIHAIBHO arperaTHBHO YCTOWYNBEI, TIOTOMY 4TO

00pa3yroTcst B pe3yIbTaTe CaMOIIPOU3BOJIHOTO AMCIEPTUPOBAHMS M XapPaKTEPU3YIOTCS BBICOKAM MOJIEKYJSIPHBIM CPOJCTBOM
MEXITy JUCIIEPCHON (ha30if U IUCTICPCHOHHOMN CPEeIoii;

00a1ar0T N30BITKOM CBOOOIHOW YHEPTUH;

HMEIOT MPEETIbHO BEICOKYIO TUCTIEPCHOCTh

[opor KoaryJsinuy — 5TO HaUMEHbIIast KOHLEHTPAHs JIEKTPOJINTA, TIPH KOTOPOH

CTaHOBHUTCSI BO3MOKHOM KOAryJsLusl, T.K. TIOTEHIIHMAIbHBII Oapbep OTTATIKUBAHUS CTAHOBHUTCS MEHBIIIE SHEPTUH TEIJIOBOTO
JIBIDKCHUS;

BCE CTOJIKHOBEHHS YaCTHIL] CTAaHOBSTCS 3 (HEKTUBHBIMH;

CIpaBeIUIUBBI 00a yTBEPIKICHUS

Kakoe U3 onTH4ecKkux SBICHUH HEBO3MOXKHO B KOJUIOMIHO-TUCTIEPCHBIX CHCTEMAaX?
IUppaKIns CBETa;

OTpakeHHUE CBETA OT MOBEPXHOCTH YACTHII;

MOTJIONIEHNE CBETa

Benslit 30516 OCBemaeTcss MOHOXPOMATHUECKHUM CBeTOM C JiuHON BoyHBI 400HM (cuHuit) u 700HM (xpacHslif). B xakom
COOTHOIIEHUH HaXOAATCS BETMUNHBI MyTHOCTH?

T400 = T700
Ta00 = Tr00

Ta00 < Tr00

KaKoe 13 IPUBEACHHBIX OHpeﬂeHeHHﬁ MYTHOCTU ABJIACTCS HeraBI/IHLHBIM?

MYTHOCTb — 3TO BEJIMUUHA, 00pATHAsI TOJIIINHE CIIOS, IPH KOTOPOU MPOXO/ISIIMNA CBET OCIabIseTcs B € pas;

MYTHOCTb — 3TO BEJIMYHHA, YHCIICHHO PaBHAas JIOrapu(pMy OTHOIICHUsS] WHTEHCUBHOCTU MAJAIOIIEr0 U MPOXOJSIIErO CBETa
Yepe3 pacCeHBaOLIYO CPEy;

MYTHOCTb — 3TO BEJIMYMHA, PaBHAs MHTEHCHBHOCTH CBETa, PACCESHHOTO 10 BCEM HAIPABJICHHUSM €MHUIIEH 00beMa CHCTEMBI
[PY MHTEHCUBHOCTH A IafOIIero CBeTa paBHOM 1.

CornacHo ypaBHEHHIO Paress MHTEHCHBHOCTD PacCesTHHOTO CBETa BO3PACTAET MPSIMO IMPOTIOPIHOHAIBHO. ..
KyOy auameTpa 4acTHuIl;

KBaJIpaTy JJIMHBI BOJTHBI TIA/IAFOIIET0 CBETA;

YUCJIEHHOUW KOHIIEHTPAIINY YaCTHII
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OIIeHI/IBaHI/Ie OTBE€TA CTYACHTA HA 3a49€TE

Xapaxkmepucmukxa omeema oannbl

Jlan TONHBIA, pa3BepHYTHI OTBET HA IIOCTABJICHHBII BONPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTe, MpOosBIIOMIAsACS B cCBOOOTHOM
ONEpPUPOBAHUN  MOHATUSAMH,  yMEHUH  BBIICIMTh  CYIIECTBEHHblE U
HECYIIECTBEHHBIC €TI0 NPHU3HAKH, NMPUINHHO-CICICTBEHHBIC CBS3U. 3HaHHE 00 56-80
00BeKTe AEMOHCTpUpPYETCs Ha ()OHE TIOHUMAHUS €r0 B CHCTEME JaHHOW HayKH H
MEKANCIUIUIMHAPHBIX cBs3edl. OTBeT ¢opMynupyeTcs B TEPMHHAX HAyKH,
M3JIOKEH JIUTEPAaTYPHBIM SI3BIKOM, JIOTWYEH, [OKa3aTeleH, AEMOHCTPHPYET
ABTOPCKYIO TIO3UIMIO CTYJCHTA.

JlaH TmoNHBIM, pPa3sBEepHYTHIM OTBET Ha IIOCTABJIECHHBIM BOIPOC, IOKa3aHa
COBOKYIIHOCTh OCO3HAaHHBIX 3HaHMH 00 OOBEKTE, JIOKA3aTeNbHO PACKPHITHI
OCHOBHBIC MOJOXXEHHUS TEMBI; B OTBETE IPOCIC)KUBACTCS UETKasl CTPYKTypa,
Joruyeckas IOCIEA0BaTEeIbHOCTb, OTpaKarollas CYIHOCTb PacCKphIBA€MBbIX
NOHATHH, TEOpHUH, sBIcHHUN. 3Hanue 00 OOLEKTE IEMOHCTpPUpPYETCs Ha (BOHE 51-56
NNOHHUMaHUsA €ro B CUCTCMC I[aHHOI‘/II HayK1 1 MCKIUCHUITIIMHAPHBIX cBsaseii. OTBeT
H3JIOKCH JIMTCPATYPHBIM A3BIKOM B TEPpMHUHAX HAYKH. MOFyT OBITH JOMMYyHICHBI
HCOYCThI B OIIPEACIICHUN HOH}ITI/Iﬁ, HUCHOPAaBJICHHBIC CTYJCHTOM CaMOCTOATCIBHO
B IIPOIIECCE OTBETA.

JlaH NonHbIN, pa3BEpHYTHIA OTBET HA IIOCTABJICHHBIN BOIIPOC, IOKA3aHO YMEHUE
BBIIENINTh  CYIIECTBEHHbIE M  HECYIIECTBEHHbIE IPHU3HAKH, HNPUYHHHO-
clefcTBeHHbIE CBA3M. OTBET YETKO CTPYKTypHUPOBAaH, JIOTHYEH, H3JI0KEH B 36-56
TepMHHaX Haykd. OJHAKO NOMYIIEHb! HE3HAYUTENIbHbIC OIINOKH MM HEJ0YETHI,
VCTIPABJIEHHBIE CTYIEHTOM C MOMOILBIO «HABOSAMIMX) BONIPOCOB MIPENOIaBaTeNsl.

JlaH TIONHBIA, HO HEIOCTATOYHO IIOCIEAOBATENBLHBIA OTBET Ha IOCTABICHHBIN
BOIIPOC, HO TIPH OSTOM II0KA3aHO YMEHHE BBIICIUTH CYHNIECTBEHHBIE W
HECYIIECTBEHHBIC TIPU3HAKN M IPUYNHHO-CIIECTBCHHBIE CBsI3U. OTBET JIOTHYEH U 31-35
U3JIOKEH B TEPMHMHAX Haykd. MoryT OBITh jgomymieHsl |—2 ommOKu B
OTIpe/ieIeHUN OCHOBHBIX MOHSATHH, KOTOpPBIE CTYICHT 3aTpyAHSAETCS HUCIPAaBUTh
CaMOCTOSATEIIBHO.

JlaH HeNOCTaTO4YHO IOJHBIM M HEJOCTATOYHO pa3BepHYyThIM oTBeT. Jloruka u
MOCJIEIOBATEIFHOCTh M3JIOKEHUS HMMEIOT HapyIleHus. JlOmyIneHbl OIIMOKH B
PacKpBITUH TOHATHH, ymoTpebieHuH TepMHHOB. CTyAE€HT HE CIOCOOEH
CaMOCTOSITEJIBHO BBIJCIUTh CYLIECTBEHHbIE M HECYIIECTBEHHBIE IPU3HAKU U
NPUYMHHO-CIIEJICTBEHHBIE  CBsi3M.  CTyOeHT  MOXET  KOHKPETH3HpPOBATh
0000I1IeHHBIE 3HAHNUS, JOKa3aB Ha MPUMepax UX OCHOBHBIE MOJIOXKEHHUS TOJBKO C
MOMOIIBI0  mpenojaBaTens. PedeBoe odopmieHne TpedyeT  IONpPaBOK,
KOPPEKIHH.

26-30

JlaH HENOJHBIA OTBET, JIOTHKA W TIOCIEIOBATEIFHOCTh W3JIOKEHUS HMEIOT
CyIIeCTBEHHBIC HapylIeHUs. JlomymeHsl TpyOble OIMOKH TPH ONpeAeTICHUN
CYIIHOCTH  pPAacKphIBaeMBIX  TOHSATHHA, TEOpHUH, SBJICHUH, BCICICTBHE
HETIOHNMAaHUS CTYICHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NMPU3HAKOB U 21-25
cBsizeli. B OTBeTe OTCYTCTBYIOT BEHIBOJBI. YMCHHE PACKPHITh KOHKPETHBIC
MPOSIBJICHUST 0000IIEHHBIX 3HAHUI HE MOKa3aHO. PedeBoe odopmiieHue Tpedyer
MOMPABOK, KOPPEKITUH.

JlaH HENOJHBIM OTBET, MPEACTABIAIONINI cO00H pa3pO3HEHHBIE 3HAHUS 110 TeMe
BOIIpOCAa C CYIIECTBEHHBIMHM OIIMOKaMH B ompeneneHusx. lIpucyrcTByror
(hparMeHTapHOCTh, HEJIOTHYHOCTh WU3JOXKeHHA. CTyIZeHT HE OCO3HAaeT CBS3b
JAHHOTO TIOHATHS, TEOPHH, SBICHHA C JAPYITUMH OOBEKTaMH JAWCIUILINHEI.

OTCyTCTBy}OT BBIBOJIbI, KOHKPETHU3ANA W T0KA3aTCIbHOCTH H3JIOKCHUS. Peun 1-20
HETpaMOTHasd. HOHOJ’IHHTGJ’IBHBIC U YTOYHAKOIHEC BOIPOCHI IPEoAaBaTE/IsI HE

MNPpUBOAAT K KOPPEKIHUU OTBETA CTYJACHTA HE TOJIBKO Ha IIOCTaBJIC HHBIN BOIIPOC,

HO U Ha IpYyrue€ BOMNPOCHI AMCHUIIINHBI.

He MOJIY4Y€HbI OTBETHI 110 0a30BBIM BoIpocaM JUCHHUIITIAHBI. 0

PesynLTpr}omaﬂ OLICHKA OMPEACIIACTCA B COOTBCTCTBUUA C Ilonoxenuem o 6aHHLHO-pefITHHFOBOIZ CHCTEMC
OLCHKHU 3HAHUH CTYACHTOB.



HpHMepbl OMJIETOB K 3a49€Ty 0 ITMCHUIIJINHE
«Pusnyeckas u KOJUIOMJIHAaA XUMHUH»

BUWJIET Ne 1
1. OcHOBHBIE TMOHSATUS XUMHUYECKOM TEPMOIMHAMUKU. TEpMHUHBI M TOHATHUS: cuUcTeMa (OTKpbITas,
3aKpbITasi, U30JMPOBAHHAs, TOMOI'€HHAs, TETEPOreHHAas ), COCTOSIHUE U CBOMCTBA CUCTEMBI.
2. OKuCIHUTETbHO-BOCCTAHOBUTENBHBIE  JJEKTPOAbl.  XUHTHAPOHHBIA  3JEKTPOJ:  YCTPOMCTBO,
3JEKTpOHAs peakuus, ypaBHeHue Hepucera. [loteHunomerpuueckoe onpenenenue pH.
3. Ompezenenue ¥ OCHOBHBIE 334U KOJJIOUTHOM XUMUH; €€ 3HaUCHUE JIJIs pa3lInYHbIX OTpacieil HayKu
u TexHuku. KommonHnoe coctosiHue BeniecTsa. J{ucrnepcHble CUCTEMBI.
4. Kanopumerpus. OnpeneneHrue TEIUIOTHI PACTBOPEHHS COJIM. 3akoH ['ecca. DKcnepuMEHTAIbHOE
OIpeJieNIeHUE TEIUIOBBIX 3()(HEKTOB XUMHUECKON PeaKLny.

BUJIET Ne 2
1. dotoxumuueckre peakiuu. 3aKoH (OTOXMMHUYECKOW SKBUBAJCHTHOCTH OMWHINTeHHA. KBaHTOBBIN
BbIX0J peakuuu. CeHCUOUIN3aTOpPHI.
2. IlepBblii 3aKOH TEPMOAMHAMUKH, POPMYITHPOBKA, MAaTEMAaTHYECKOE BhIpakeHHEe. BHYyTpeHHss sHEeprus,
sHTaNbNUA. Beipaxenue |-ro 3akoHa 1715 ©30TEPMUYECKOI0, H30XOPHOI'O U M300apHOI0 IIPOLIECCOB.
3. Knaccudukanus AMCIEPCHBIX CHCTEM N0 pa3Mmepy dactull (aucnepHocTt). OcoOeHHoCTH
YIIbTPAMUKPOTE€TEPOr€HHOT0 COCTOSIHUS (HAHOCOCTOSIHUS).
4. DnexkTpOKMHETHYECKHWEe SBJICHHMS B  KOJJIOMIHOM xumuu. Onektpodope3. OrmnpeneneHue
aneKTpoopeTHUeCcKol moaABMKHOCTH 30J1s1 Fe(OH)s.

BUJIET Ne 3
1. Tennoemkocth. cTHHHAS, MOJIpHAst TEIUIOEMKOCTh. MI30X0pHas, n3006apHast TEII0OEMKOCTb.
2. Knaccudukanus 31eKTpo0B U AIEKTPOXUMHUYECKHX IETNel. DIEKTPOIbI BTOporo poja. KamomensHbIi
AJIEKTPOJ: YCTPOUCTBO, SJIEKTPOIHAS peakius, ypaBHeHne HepHcra.
2. Kmaccudukamnusi AUCIIEPCHBIX CHUCTEM II0 arperaTHOMY COCTOSHUIO (a3. OCHOBHBIE THITBI CHCTEM.
IIpumepsl.
3. Koarymsiiust  KOJUTOMTHBIX pacTBOPOB. BHIBI yCTOWYMBOCTH KOJUIOMIHBIX cucTeM. OrmpeneneHue
nopora koaryisiuu 3o Fe(OH)s . amurHoe ynco.

BUJIET Ne 4
1. T'ereporennsiii karanu3. OCHOBHBIE CTaJuU TE€TEPOreHHO-KaTaIUTUYECKOro mnporecca. IIpumepsl
reTeporeHHO-KaTaIMTHYECKUX MPOIecCcoB B (hapmanuu.
2. Tennosele >QdexThl. 3akoH ['ecca. 3aBucuMOCTbh TEIIOBOro 3¢ (deKkra XUMHUYECKOM peakiuu OT
temneparypsl (ypaBHenue Kupxroda).
3. Knaccudukanus JUCIepCHBIX CUCTEM IO CTENEHH B3aUMOJEHCTBHS AUCHIEPCHON (ha3bl C TUCTIEPCHOM
Cpenou.
4. TTomyyenne TMOGUIBHBIX ¥ THOPOOHBIX KOJIOUAHBIX pacTBopoB. [lomydenue 3o Fe(OH)s
rmocpencTBoM ruaponu3a. [lomydenue 30eit cepsl 1 KaHUDOITH.
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BUJIET Ne 5
1. Cnoxuble peakinuu (HapaienbHbIE, IOCIENOBAaTEIbHbIE, O0paTUMBbIE, COIpshKeHHbIE). KuneTuka
IIOCJIEIOBATEIIbHBIX peakmii. YacTHbIE ClIyyau KMHETUKHU CIIOKHBIX PEaKIUM.
2. Bropoit 3akon TepMmoauHamuku. QPopmynupoBka Il-ro 3akoHa TepMOOUHAMHUKH. OHTPOIMSL.
3aBUCUMOCTB HTPOIHMH OT TeMIIepaTypsl. I3MeHeHrne SHTPOIMH B HEKOTOPBIX MPOLIECCaX.
3. O6pazoBanue MUOGOOHBIX AUCIEPCHBIX CUCTEM IPU AUCIEPrHPOBAHHUU; MPOLIECCHI TUCIEPTUPOBAHUS
B IIPUPOJIC U TEXHHKE.
4. zamepenue MOBEPXHOCTHOTO (Mex(da3Horo) HaTsHKeHUs (Mmeron PeOuHmepa), omnpezaerneHue
3aBHCUMOCTH IOBEPXHOCTHOTO HATSKEHHUS YUCTHIX KHUJIKOCTEH OT TEMIIEPATYypH.

BUJIET Ne 6
1. UnTerpanbHble KUHETHYECKHE 3aKOHBI (ypaBHEHMsI). BbIBOJ HMHTErpaibHOr0 KMHETUYECKOTO 3aKOHa
Ui peakuui 1-ro nopsaka. Bua n aHannu3 KHHETUUECKUX KPUBBIX.
2.0mpeneneHre MOJSIPHONW MacChl PaCTBOPEHHOI'O BEIIECTBA KPHUOCKOMUYECKUM, 30YIIITMOCKOIINYECKUM
WM OCMOTHYECKHM METOJIOM.
3. KakoB MexaHu3M cTa0WiIM3aluu SMYIbCUN MOBEPXHOCTHO-aKTUBHBIMH BemlecTBamu? Pazbepute Ha
pUMeEpe IMYIIbCUI THIIa M/B B IPUCYTCTBUH 3MYJIbIaTopa OjieaTa HaTpusl.
4. KuneTtrka roMOT€HHBIX peaklnii. DKCIEePUMEHTAIBHOE ONpeieNieHue KOHCTaHThI CKopocTu peakiuu |l
NOpsAJIKa Ha IPUMEpPE peaklUuu B3auUMOJCHCTBUS mepcyibdaTa HATpus C HOJUCTBIM KaJHEM.
I'padmyeckuit 1 aHATUTHYECKUN PacyeT KOHCTAHTHI CKOPOCTH.

BUJIET Ne 7
1. 3aBHCHMOCTb CKOPOCTHM XHMHUYECKON pEaKIMh OT TeMIeparypbl. YpaBHEHHE AppeHuyca, €ro
rpaduyeckas popma. DHEprusi aKTUBALUMY, €€ OIpe/ie/ICHHE.
2. UneanbHble pacTBOPBI. 3aKOHBI UACAIBHBIX pacTBOpoB. OCMOC M OCMOTHMYECKOE AABJIEHHE. 3aKOH
Bant-T'odda, Payns. [lonmkenue teMieparypsl 3aMmep3aHus pacTBopa (KpHOCKOMus).
3. KonuyecTBeHHbIE XapaKTEPUCTUKH AUCIIEPCHOCTU: JUCHEPCHOCTb, PAAUYC KpPUBM3HBI, Y/AEJIbHas
noBepXHOCTh. [IoHATHE 0 TMOPUIBHBIX U TMO(OOHBIX TUCTIEPCHBIX CHCTEMAX.
4 M3smepeHue ynenbHOM M 3KBUBAJIEHTHOM 3JEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB. M3yueHue
3aBUCUMOCTH JJIEKTPOIIPOBOJHOCTH OT KOHILIEHTpAlMU HA IPUMEPE MYPaBbUHON KUCIIOTBI.

BUWIET Ne 8
1. Peakmuu 2-ro mopsaka. BeIBOA MHTErpaIbHOTO KMHETHYECKOTO 3aKOHa ISl peakiuil 2-ro mopsaKa.
Bun 1 aHanu3 KuHEeTHYECKUX KpUBBbIX. Bpemst momynpeBpamienus Juisi peakiuil 2-ro nopsaka.
2. CuiibHbI€ 31eKTpoiUThl. OcOOEHHOCTH CBOMCTB CHIIBHBIX AJIeKTposnToB. KoaddunneHT akTMBHOCTH.
[TonsTre conbBatanuu (TUAPATAIUN) HOHOB.
3. [Ipornecc nuddys3uu. KomuyecrBennoe Beipaxkenue nuddys3un (3akon Ouka).
4. VI3amepeHnue yieabHON U SKBUBAJICHTHOM AJIEKTPOIIPOBOIHOCTH PACTBOPOB AIIEKTPOIUTOB. M3yueHue
3aBUCHUMOCTH JIEKTPOIPOBOTHOCTH OT KOHIIGHTPAIIMU HA IPUMEPE YKCYCHOMN KHUCIIOTHI.

BUJIET Ne 9
1. Ilpomeccel oOparuMble W HeoOpaTHMble B TEPMOAMHAMUYECKOM cMbicie. CaMOmpou3BOJIbHBIE
MPOLECChl. DHTPOIUS — PYHKIHS COCTOSHUSL CUCTEMBI, €€ ONpesiesieHue.
2. KoHIyKTOMETpHUECKOE TUTPOBaHNE. TUTPOBaHNUE CHIITLHON KUCIIOTHI CHIIBHBIM OCHOBAaHHEM.
TurpoBanue c1aboii KUCIOTH CUIILHBIM OCHOBAHUEM.
3. O0pa3oBaHue U CTPOCHHE YaCTHUIl auctiepcHor (asbl (3oieit). Ctpoenue 3oms Agl, eciu pu ero
nonydenun Kl 661 B3T B n36bITKE. Ha3BaTh Bce cocTaBHbIE YaCTH MULIEILIBL.
4, MeTOJI OJICKTPOIIPOBOAHOCTH. OnpeneneHI/Ie KOHCTAaHTbl KW CTCIICHH AWCCOOMWAIMU DBJICKTPOJIUTOB
IyTeM MU3MEPEHHSI FIEKTPOIIPOBOIHOCTH.
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BUJIET Ne 10
1. 3aBHCHUMOCTH CKOPOCTH PEAKIIUH OT TEMIIEpaTyphl. Y paBHeHUE AppeHuyca.
2. [ToreHnromMeTpudecKoe TUTpoBaHue. KHCI0THO-0OCHOBHOE (OKUCIUTEILHO-BOCTAHOBUTEIIBHOE)
MOTCHIIMOMETPUIECKOE TUTpOBaHuE. MIHTEerpanbHbie KPUBBIC TUTPOBAHUS.
3. O0pa3oBaHHe U CTPOCHHE YaCTHUIl TuctiepcHor (asbl (3oseit). Ctpoenue 30 Agl, ecii ipu ero
nosryaeHun AGNO3 0611 B34T B M30bITKE. Ha3BaTh Bce COCTaBHBIC YAaCTH MHIICIUTHI.
4.0npenenenrie PH OydepHBIX pacTBOPOB C MOMOIIBIO BOJIOPOJHOTO, CTEKISIHHOTO, XMHTHIPOHHOTO
AJIEKTPOJIOB.

BUJIET Ne 11
1. YpaBuenne Kupxroda, ero ananmms. aterpansubie popmbl ypaBHeHus: Kupxroda, ux npuMeHeHHe.
2.Ilpumenenue nzmepenuit 3/1C rarpBaHHUECKUX AJIEMEHTOB JIJIs ONpeAeeHNs (PU3NKO-XUMUUECKUX
BenuuuH (onpeaenenue PH pacTBopoB, onpeneneHrue 0ypepHol eMKOCTH PacTBOPOB).
3. [Tomyuenue 30i1elt MeTo0M IenTu3auuu. HemocpeacTBeHHas v OoCpeCTBEHHAs MENTHU3alus Ha
npumepe noayuenus 3051 Fe(OH)s.
4. 3mepeHue 31eKTPOIHBIX OTEHIIMAIOB AJIEKTPOI0B. PacueT moreHuana MeAHOr0 JIEKTPo1a.

BUWJIET Ne 12
1. Xumunueckas kuHeTuka. OCHOBHBIC ITOHSATHA CKOPOCTb XUMHUYECKOM pE€aKuun, KOHCTAaHTa CKOPOCTH,
KHHCTUYCCKOC YPABHCHUEC, MOJICKYIIIPHOCTD, IOPAJA0K PCaKI[UH.
2. 3JI€KTpI/I‘leCKaH IMPOBOANMOCTDL PpaCTBOPOB. CKOpOCTL JBHXXCHHA HOHOB. Yz[eana;I, OKBHBAJICHTHAsA
IMPOBOAVMOCTD 3JICKTPOJIMTOB U UX 3aBUCUMOCTD OT Pa3IMYHbIX q)aKTOpOB.
3. KOH,I[@HC&LII/IOHHBIG ((I)I/ISI/I‘IGCKI/IC, XI/IMI/I‘leCKI/IC) MCTOJbI MOJYUYCHUA KOJUIOUJAHBIX CUCTCM.
4, I/ISMepeHI/IC QJICKTPOAHBIX ITOTCHIHWAJIOB 3JICKTPOI0B. PacueT moreHIuana MMHKOBOTO SJICKTpOAaA.

BUWJIET Ne 13
1. BuyTpennsis sHeprus. DHtansnus. TermnoBoit a¢ ekt xumuueckoi peakunu. 3akoH ['ecca.
2. PaBHOBeCHBIE EKTPOAHBIE MPOLIECCHI U AJIEKTPOABIKYIINE CHUIIbL. DIEKTPOM, FNEKTPOAHbII
MIOTEHIUAI U 3.1.C. DJIEKTPOXUMHUYECKOU LIECTIH.
3. Koarynsuus xommounos. [ToHATHE 0 KHHETUYECKOW U arperaTUBHON YCTOMYUBOCTH KOJIIOUTHO-
nucnepcHsIx cucreM. [Ipasuno 3naunoctu Llynsne-I"apau.
4. MuniemuisspHbie KOJJIOUIHBIE cucTeMbl. Mutienminoobpa3oBanue B pactBopax [IAB. Kputudeckas
KOHLICHTpALIUsI MULIETII000pa30BaHMS, SKCIIEPUMEHTAIbHbIE METO/IbI €€ OIPEIETICHHSL.
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9. YueOHO-MeTOAUYecKOe U HHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITIHHbI
a) OCHOBHAS JUTEpPaTypa:

1.benuk B.B., Kuenckas K.W. ®usnueckas u koyuonaHass xumus. - M.: M3narenbckuil 1eHTp
«Axagemus», 2010.

2. MymkambapoB H.H. ®usnueckas u kommonanas xumus. M.: TOOTAP-ME]], 2012. — 383 c.
3.Kykymkuna U.U. Komnounnas xumus. / U.M. Kykymkuna, A.JO. Mutpodanos. — KemepoBo:
KemepoBckuii rocynapctBeHHbli yHuBepeutet, 2010. — 216 c. — Pexum pocTyna: 1o noJanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. —
TekeT : ANEeKTPOHHBIN.

4. 3yeB, A.1O. ®usnueckas xumus. [Ipaktukym / A.1O. 3yes, B.A. Uepenanos, [[.C. LIBeTkoB ;
pen. A.1O. 3yeB. — ExatepunOypr: U3narensctBo Ypanbckoro ynuepcutera, 2012. — 124 c. —
Pexxum noctyna: mo moamucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. —
ISBN 978-5-7996-0787-6. — TekcT : 31MeKTPOHHBIHA

5. Aree E.Il., ¥Ycnenckas W.A., boraueB A.I'. [lpakmuxym no usuueckou xumuu:
Tepmoounamuka. -M.: H30amenvckuii yenmp «Axaoemusy, 2010.

6.BunokypoB A.M. ®usnueckas xumus / A.M.Bunokypos, P.M.Bunokyposa, O.B.Cuikuna ;
TToBOKCKHIT FOCYIapCTBEHHBIH TEXHONIOrHYeCKHil yHuBepcuter. — Momkap-Ona : III'TY, 2016.
- 8 c¢. : cxem., Tabn. — Pexum goctyma: mo mommmcke. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubauorp.: ¢. 76. — ISBN 978-5-8158-
1780-7. — TekcrT : AIEKTPOHHBIN.

0) JOTMONHUTEIbHAS TUTEpaTypa:
7.I'opmikos B.1., Ky3nenos 1.A. OcHoBbl puznueckoit xumuu. - M.: bunom, 2010.
8.Kparkwii kypc ¢pusudeckoit xumun. // [Tox pen. C.H. Kongpatsesa. - M.: BII. — 1978. - 312 c.
9.Kparkuii cnpaBouHUK ¢u3uKo-xumuueckux BenuuuH. //Iloxg penakuumeit Pasnens A.A.,
[TonomapeBoii A.M. — Jlenunrpan: "Xumus", 1983 r.
10.  Conosee F0.U. "Ouepku no ucropuu pusndeckoit xumun". M., 1984.
11.  3axapuenko B.H. COopHuk 3a1a4 v ynpaxHeHUH 10 GU3NYECKON U KOJJIOUTHOW XUMHH.
M., 1978.
12.  A.J1.3umon, H.® . Jlemenko. Komronanas xumusi. — M.: Beicmast mkosa, 2001.
13. Jd.A.®puapuxcoepr. Kypc komnonanoit xumuu. M.: Beiciias mkomna. 1995.
14. B.H.3axapuenko. Komnounnas xumus. — M.: Beictras mikona, 1989, 238 c.
15.  IO.I'.®ponoB Kypc xommougHoi xumuu: I[IOBEpXHOCTHBIE SBJIEHUS W JTUCIIEPCHBIE
cucteMbl. M. «AnbsHey. 2004.
16.  A.H.PycanoB. Munemno6pa3zoBanue B pactBopax IIAB. C-IlerepOypr. Xumus. 1992.
17.  I1.JoObruun, JI.N.Kananep, B.B.Cepnunckuii u ap. ®@uznyeckas U KOJJIOUIHAS XUMHUSL. -
M.: IIpocBemenue, 1986, 463 c.
18.  banesun C.A. Ilpaktukym mo pu3n4ecKoi 1 KOJIIOUAHON xumun. M., 1972
19.  IlpakTtukyMm u 3amgadyHuK 1o koyutowaHoi xumwuw. // Ilox pen. mpod. B.B.Hazaposa, M.:
UKII «AkageMmkHuTa, 2007.

B) NporpamMmMHoe odecnieuenue u nrepHer-pecypcni:

ObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHATBHBIM 0a3aM TaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (bubmuorexa COI'Y):
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http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/index.php?page=book&id=239716
http://www.academia-moscow.ru/authors/?id=3416
http://www.academia-moscow.ru/authors/?id=3415
http://www.academia-moscow.ru/authors/?id=3414
http://biblioclub.ru/index.php?page=book&id=459522

. DJieKTPpOHHAas OubanoTeka quccepranuii u apropedeparos PI'b (Ob/[ PI'b)
TpeOyetcs peructpanus B 6udimoreke COI'Y

o IBbC «YHuuBepcurerckasi onoanoreka ONLINE)
TpeOyetcs peructpanus B 6udimoreke COI'Y
o 9bC «HavuyHas 3JieKTpoHHas1 0nmoanoTeka eLibrary.ruy
CamocrosTenbHas perucTpaius Ha cauTe
o 9B C «KoHCcYJbTAHT cTYAeHTa» CTyaeHdYecKas 3JeKTPOHHAsl OM0JH0TEKA 110

MEIHIIMHCKOMY M (hapMaleBTHYECKOMY 00PA30BAHUIO, 2 TAK/KE 110 eCTeCTBEHHBIM M TOYHbIM
HAYKaM B 11eJIOM
TpeOyetcs peructpanus B 6udimoreke COI'Y

. IBbC «IOpaiiT» — o0pa3oBaTe/ibHas cpela, BKIYAIOMIAS BUPTYAJbHbIN YNTAJbHbIN 321
Y4eOHMKOB U Y4eOHBIX 10CO0MIi 0T ABTOPOB M3 BeAVIIKMX BY30B Poccuu o BceM HanpaBJIeHUAM
U CNIeNMAJTbHOCTAM
TpeOyertcs peructparus B 6udimoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, COACpKAIIUE AJICKTPOHHBIC H3IaHHS
m3narenbcrBa SpringerNature 3a mepuox 2011 — 2017 rr. (MOJHOTEKCTOBAas KOJUICKIMS B
KosnuecTBe 46 332 KHUT)

JInuynblii kabuHer Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucranuuonnoro odoyuyenunss COI'Y http://Ims.nosu.ru/

PEKOMeHIIyeMbIe HHTEPHET-aaApeca nmo XuMHuHu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

ba3bl JaHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

Hepeqeﬂb JIMIIEH3MOHHOI'0 M CBOOOIHO PAaCIpoOCTPAHAECMOro NMpOrpaMMHoOIo 06ecneqeﬂnﬂ,
He00X0IUMOr0 JIJisl 0OCBOEHHUN JUCHHUILIHHDI,

naketr MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
IporpaMMHOE 0OeCTieueHHE T PeIaKTHPOBAHUA XUMUUecKux hopmyi IsisDraw (cm. cnucox nuorce).

Peectp nporpammuoro odecneuenus COI'Y 2020

Ne n/m HaumMmeHnoBaHnue Ne norosopa(anueH3us)
1. | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. | Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. | Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
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8. | Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. | OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. | OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
12. | Cucrema rectuposanus SunravWEBClass Ne468 ot 03.12.2013 UIT Cynrarynun P.T.(6eccpouno)
IIporpamMmMHOE oOecriedcHIe Ne CZ1/108 ot 29.08.2017 (makcumyM-co(ht) Geccpodro
13. | 1C:IIpeanpustue. Byxrantepckuit Yuer.
TunoBast koHpuUrypauus 8 cereBasi Bepcus
14 Cucrema KoMisioTepHOI BepcTkn MikTex Jnnensus FSF/Debian (Co6oaHoe nmporpaMMmuoe
' obecnieuenne) 6eccpouHo
15 AnTHBHpYCHOE ITporpammHoe obecrieuenue | Nel7E0-180222-130819-587-185 ot 26.02. 2019 mo
" | KasperksyTotalSecurity 14.03.2021r
16 Cucrema ympaBieHHs 0a3aMu TaHHBIX CrobOogHoe mporpaMMHoe obecrieueHne(beccpouHo)
" | MySQLFireBird
17 HurerpupoBanHtas cpeaa paspadbotku Eclipse | CBoboaHoe nporpammuoe obecrneuerune(0eccpouHo)
[IporpammHuoe obecniedeHue st CB0o06oHOE TIpOrpaMMHOe obeceueHne(6eccpouHo)
18. | PeAaKTUPOBAHMS XUMUIECKHX (hopmyt
IsisDraw
19 Cucrema movcka TeKCTOBBIX 3auMcTBOBaHUN | Ne795 ot 26.12.2018 (aeiictButenen mo 30.12.20201.) ¢
" | «ArTHTUIarnar.BY3» 3AO «AHtu-Ilnaruar
[MporpamMmHuoe obecnieueHue 1C: NeKTI /108 ot 29.08.2017 ¢ OO0
20. .
[Ipenmpustre 8.3 YnpasneHue Topropieit «Makcumym»(6eccpodHo)
21 [Iporpammuoe obecnieuenue 1C:3apruratam | NeCJ1/93 22.08.2017 r. < MAKCUMYM-
" | KaapBl Toc.yUpexkIeHHsS CODT» GeccpovHO
22. | IIporpammHuoe obecnieuenue 1C:010pKeT. NeCJ1/76 01.03.2017t. «MakcuMyM-cOpT» O€CCPOUHO
23 OducHas cuctema LibreOffice JIunensust GNU/GPL cBo6omHOE mporpaMMHOE
' obecrieuenne (0eccpodHO)
ABTOMAaTH3UPOBAaHHAS CUCTEMA CBUAETENBCTBO O FOCYJAPCTBEHHON PErUCTpaLuU
24. | «Yupasnenue —[lexanat BPC» nporpammsl st OBM Ne2015611830 ot
06.02.2015(6eccpouno)
ITporpamma it 9BM «bank BonpocoB st | Paspabotka COI'Y CBuzaeTensCTBO 0 rocy1apCTBEHHOM
25 KOHTPOJISL 3HAHUID) peructpauuu nporpamMmsl st 9BM Ne2015611829 ot
06.02.2015(6eccpouno)
2% Koucynprant+ Ne430-2017/614 0111.01.2017
000 "dact-Uuadopm"
27 rapaHt 01.2020-12.2020
28 TUTaHBI Ne5581, ot 09.01.2019r. (09.01.2020r. 10 08.01.202171.)
000 JIMMUC
29 VSDESK Ne 108205/01 ot 05.02.2018r. UI1 U,A.Cepreesuu
30 «"anakTukay Ne31907480031 ot 25.02.2018r.(beccpouno)
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LIpunosicenue:

DJIeKTPOHHBIE pecypchl 00ecneynBaloIe peaau3annio 00pa3oBaTeJbHbBIX MPOrpaMm
PI'BOY BO «CeBepo-OceTuHCKHUIA rocyaapcTBeHHbIN yHUBepcuTeT nMeHn Kocta JleBanoBu4a XeTarypoBa»

HaumeHoBanue Ceenennsi o Ne norosopa . Koa-Bo XapaKTepucTHK
Ne I punapiex- Axpec Cpoxk aeiicTBHS 3aKJII0YEHHOTO
Ne DJIEKTPOHHOT O HOCTE caiira npaBo- Ha MpaBo JoroBopa To4ek jocTyna/ a
- pecypca obdagarteiie ucnoab3oBanus J6C noJjb3oBareJei JocTyna
Iorosop Ne 135-06/14 i
o1 12.09.2014 r. 12.09.2014 r.-11.09.2015 r. 7000
Horosop Ne 167-08/15 i
o1 12.09.2015 . 12.09.2015 r.-11.03.2016 . 7000
Jorosop Ne 58-02/16 i
o1 09.03.2016 1 12.03.2016.r.-11.09.2016.r. 7000
Horosop Ne 202-08/16 i
o1 24 08.2016 12.09.2016 r.-11.03.2017 r. 7000
9BC Jlorosop Ne 069-02/17
000 p -
. "VHHBepCHTETCKA - oo o1 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
s1 OnbdaHoTEKA CropoHHss b_p—ibli.oclub rl..l Mesmmar Tlorosop Ne 184-08/17 12.092017m11.03.2018 2000 OC3TUMHUTHBIN
Online” ' ot 04.09.2017 09.2017r--11.03.2018r.
Iorosop Ne 056-02/18 i
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Iorosop Ne 163-10/18 i
01 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepuajabHO-TeXHHYECKOE OCHAIIIEHUE U CHUILINHBI:

JlaGopaTropuu: KOMIBIOTEPHbIE KJACCHI JJIA TEKYIIero KOHTPOJS U IPOMEXKYTOYHOM
aTTeCTALMHU, 4 TAKKE CAMOCTOATEIbHOI PadoThI 00y4alOIIMXCSH:

IPENoIaBaTeIbCKUI CTOJI; CTYJ; CTOJNBI OOy4aroIIMXCs; CTyJbs; Kadeapa; KiaccHas IOCKa.
OO0opynoBaHue: KOMIIBIOTEPHI JUII KOMIIBIOTEPHOTO Kjacca B KOMIUIEKTE C IPOrpaMHBIM
o0ecrieyeHneM, BBIXOJIOM B ceThb MHTEpHET M JOCTYNOM B 3JIEKTPOHHYIO OOpa30oBaTEIbHYIO Cpemy
COI'Y.— 12mT, ucrounuku Oecriepeboiinoro nurtanus, Ippon, kommyratop maus kiacca D-Link DGS-
10240, unrepakruBHas gocka 78 1702070/15112/11344/2 — 1wr. mpoextop BenQ MX503 — 1.

[Tporpammuoe ob6ecrneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6omgnoe I10); Cucrema tectupoBanusi Sunrav WEB Class (Beccpounoe I10);
[Mporpammuoe obecrieuenue i pepaktupoBanus xumudeckux dopmyn Isis Draw (beccpounoe I10);
KoncynbranT mmoc; CucreMa moucKa TEKCTOBBIX 3aUMCTBOBaHMM «AHTuIaruar.BY3y»; IIporpamma
it DBM «bank BOIpocoB JjIsi KOHTpOJs 3HaHwit»; ['apant; Cisco Webex; nemoncTpannoHHble u
yueOHO-HarIsHbIe TOCOOUS (BUICOTIPE3CHTAIIHS).

bubaunorexka, B TOM 4mcJe YUTAJbHBIA 3ad: cToibl, cryinbs; [IK oOyuwarommuxcs, c
OporpaMHBIM ~ OOecliedYeHHEeM, BBIXOJAOM B CeTh VIHTEpHET U JOCTYNIOM B  BIIEKTPOHHYIO
obpazoBarenbhyto cpeny COI'Y.

[Tporpammuoe obecrneuenne: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (CBo6oanoe I10);

OBbC «YuuBepcuterckas oudianoreka ONLINEy https://biblioclub.ru;

ObC «Koncynprant crynenta» http://www.studentlibrary.ru cryneHdeckast 3JIeKTpOHHAs
OubnmmoTeka Mo MEJIUIUHCKOMY U (papMaleBTUYECKOMY O00pa30BaHUIO, a TAKKe IO €CTECTBEHHBIM U
TOYHBIM HayKaM B IIEJIOM;

OBC «lOpaiiT» - oOpa3zoBarenbHas cpela, BKJIKOYAIOIIAs BEPTyaJbHbIM UWTAIbHBIN 3all
y4eOHHUKOB M Y4EOHBIX MOCOOMH OT aBTOPOB M3 BEAYIIMX BYXOB Poccuu 1Mo BceM HampaBlICHUSM U
crienransHocTaM WwWw.biblio-online.ru;

JIEMOHCTpAIlMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUICONIPE3ECHTALIHS).

Jladoparopuss OOmieil, ¢pu3nUeCKOil W KOUIOWJAHOW XUMHHM JJsl NPOBEeICHUS] 3aHATHH
CeMHMHAPCKOI0 THIA, Ja0OpPaTOPHLIX 3aHATHH, KYpPCOBOI0 TNPOEKTHPOBAHUA (BbINOJIHEHUS
KYPCOBBIX padoT), rpPyNNOBBIX M MHAWBHAYAJBHBIX KOHCYJbTAIMH, a TAK/Ke CAMOCTOATEIbHOMN
paboThI 00yYaOIINXCS:

IPEenoJIaBaTeIbCKUIl CTOJ, CTYJ, CTOJBl U CTYNbS JUId OOydyaromuxcs, J1abopaTOpHbIE CTOJBI,
KJIacCHasl J10CKa.

Ob6opynoBanue: MynpTUMeIUIHBI TpoekTOp ¢ d3kpaHoM (MynbTUMEAUHHBIA MPOEKTOP
OPTOMA projector DX32, ¢ moTosouHbsIM KperuieHueM U Hab. xabemneit — 1 mT. KommbroTep j/Komir.
kimacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3VY+/kmaBuat — lmT. ¢ mporpaMMHBIM
o0OecnieueHrneM, BBIXOJAOM B ceTb IHTepHeT W [0CTynmoM B 3JIEKTPOHHYIO HH(OpPMalMOHHO-
obpazoBarensHyto cpeny COI'Y.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard 2016;
7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cucrema tectupoBanust Sunrav WEB Class (beccpounoe I10); [Iporpammuoe obecnieuenue s
penaktupoBanus xumuueckux (opmyn Isis Draw (beccpounoe I10); Koncynasrant mmoc; Cucrema
MOWCKA TEKCTOBBIX 3aMMCTBOBaHMIN «AHTHIUIarnat BY3y; [Iporpamma nims OBM «bank BonpocoB mis
KOHTpoJisi 3HaHui»; [apant; Cisco Webex; neMoHCTpanMoHHBIE M Yy4eOHO-HArsAHble MOCOOus
(Bumeomnpe3eHTAaIHs).

Bormspknoii mkad- 1 mwt. Monomep M-510 cranpaptabiii — 2 mr. Konopumerp KOK-2MIT — 1
mt. Kanopumerp KJI-5 — lwmt. Pedpaxromerp MPD 4546-2M ¢ moacserkoit — 1 . Tloaspumerp
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kpyrosoit CM3 — 1 mt. Kongykromerp MAPK-603/1 — 1 . Becol naboparopusie CAS MW120 — 1
mT. Becwl nmabopatopubie npenmsuonasie ET-300I1 — 1 mT. Anamuzatop «Okcrnept-001» — 1 mmT.
Tepmocrar HUBER — 1 wt. pH-metp «Aunon-4100» - 1 mwr. pH-merp-mumnnuosnst™erp pH-150 MU-
1 mr. Becet AND HL- 1 mt. Becot WT-250- 1 mr. MarnutHas memanka [19-6110- lmr. bans
BojsiHas- 1 mt. Mukpockomn «Mup 2»- 1 mt. pH-metp pH-340 — 1 wir. Hentpudyra OITH -3- 1 mir.

YueOHble ayAUTOPHUH /IS IPOBeeHNs 3aHATUH JIEKIMOHHOI0 THIIA, CEMHHAPCKOI0 THIIA,
KYPCOBOI0 MPOEKTHPOBAHMS (BBINMOJHEHUSI KYPCOBBIX padoT), rPyNNoOBbIX U UHIAHUBHAYAJIbHBIX
KOHCYJIbTAUI, TEKYIIEr0 KOHTPOJIA U MPOMEKYTOYHOH aTTEeCTALIMU, 2 TAKIKE CAMOCTOSTE/IbHOM
padoThl 00y4YalOLIUXCS: MPENOAABATENbCKUNA CTOJ; CTYJ; CTOJBl OOydYaloUIMXCs; CTYibs; Kadeapa;
KJIacCHasl I0CKa.

O6opynoBanue: MurepaktuBHas gocka Smart Board — 1 wr. Pa6ovas cranuus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 wmT. ¢ mporpaMHbIM 00€CIIEYeHUEM, BBIXOOM B
ceTb MHTEpHET W [OOCTYOM B DJIIEKTPOHHYIO oOpasoBatenbHyto cpeny COI'Y. IlpoeknmonHOe
MYJIBTUMEINIHOE 000pynoBaHue (MyJabTUMEIUUHBIA mpoektop Optoma Dx 327 ¢ MOTOJOYHBIM
kpereaneM-kponmreitn Kromax PROJETOR-10 mnst mpoektropoB 3 cr. Hakion; Dxpan DINON
Manual 180x180 MW- 1 ur.

[Iporpammuoe obGecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free (Co6omnoe I10); Cucrema tectupoBanust Sunrav WEB Class (Beccpounoe I10);
[IporpammHoOe obecrieueHue i pelakTHpoBanus xuMudeckux dopmya Isis Draw (beccpounoe T10);
KoncynpranT mimtoc; Cuctema Moucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTuiutaruat.BY3y»; IIporpamma
s OBM «baHk BonmpocoB i KOHTpoJisi 3HaHui»; [apant; Cisco Webex; IeMOHCTpallMOHHBIE U
yueOHO-HarIsJHble TOCOOUs (BUICONPE3ECHTALMA).
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11.JIuct 00HOBJIEHUS/aKTYATU3 AU U

[Tporpamma akTyaarM3UpOBaHa.

1. AxTyanu3upoBaH CIIICOK OCHOBHOM U JOIIOJIHUTEIBHOMN JIUTEPATYPHI.

2. AKTyalu3upoBaH IEPEYEHb JIMIECH3HOHHOIO U CBOOOIHO PAaCIPOCTPAHSIEMOr0 IPOrPaMMHOTO
obecrieueHus.

BreceHHbIe H3MEHEHHSI PACCMOTPEHBI M YTBEPK/ICHBI Ha 3aceaHuu Kadeapbl OpraHnIeCKOn
xuMuM ot «20» urong 2018 r. mpotokon Ne 11;

0J100peHBI Ha 3aceaHuM CoBeTa (PaKyIbTeTa XUMUU, OMOJIOTUN B OMOTEXHOJIOTHH OT «29» HIOHS
2018 r., mpoTokos Ne 11/17-18.

[Iporpamma akTyaqu3upoBaHa.

1. AKTyanu3upoBaH CIIMCOK OCHOBHOMW U JIOTIOJIHUTEILHON JINTEPATYPHI.

2. AKTyanu3upoBaH IepedyeHb JULIEH3HOHHOTO U CBOOOTHO PACHPOCTPAHIEMOTr0 MPOrPaMMHOTO
o0ecTieYeHHSI.

BHeceHHbIe M3MEHEHHsI PACCMOTPEHBI W YTBEP)KICHBI Ha 3acelaHud Kadeapbl OpraHUYecKOn
xumuu oT «28» urons 2019 r. npotokon Ne 11;

0J00pEeHBI Ha 3aceaHuy COBeTa (aKylIbTeTa XMMUHU, ONOJIOTUU U OMOTEXHOJOTHH OT «01» Hrons
2019 r., mpotokoi Ne 12/18-19.

[TporpaMMma akTyaqu3upoBaHa.

1. AKTyaJIu3UpOBaH CIIMCOK OCHOBHOW U JIOTIOJIHUTEIILHOW JIUTEPATYPHI.

2. AKTyanu3upoOBaH MepeueHb JIMIIECH3HOHHOTO W CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPaMMHOTO

obecneyeHus.

BreceHHbIC W3MEHEHHUST PACCMOTPEHBI M YTBEPK/ICHBI HA 3acelaHuU Kadeaphl TOBAPOBEIACHUS U
TEXHOJIOTUH MPOAYKTOB mUTaHus 0T «14» utons 2020 r., mpotokon Ne 12;

0/100peHbI Ha 3aceaHuM coBeTa (haKyIbTeTa XUMHUHU, OMOJIOTHH U OMOTEXHOJIOTHH OT «17» utoms
2020 r., mpotokoxn Ne 11/19-20.
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11. JIuct 00HOBIeHHMS/AKTyAJIN3AIUN

[Tporpamma oOHOBIIEHA.

[Tporpamma paccMoTpeHa U YTBEpKJeHa Ha 3aceJaHuu Kadeapbl

oT «14» urons 2020 r., mpoTokos Ne 12.

OpPraHNYeCcKON XMMHHU

HaumeHoBaHue Kageopbl
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