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[Iporpamma coctaBiieHa B cOOTBeTCTBUU ¢ DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarornuyeckoe oOpa3oBaHue (¢ ABYMs HpOGUIAMU
MOJITOTOBKH), YTBEpP KJIEHHBIM MpUKa3oM MuHHcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepannn
oT «22» depans 2018 r. N 125 (3aperucrpupoBan MunuctepcTBoM toctuuuu Poccuiickoit denepanmu
15 mapra 2018 1., peructpanrionnsiii Ne 50358), ¢ u3MeHEHUSIMH, BHECEHHBIMHU MTPUKa30M MUHUCTEPCTBA
HayK{ ¥ BhICIIEro oOpazoBaHus poccuiickoir denepanun ot 8§ deBpans 2021 r. Ne 83 (3apeructpupoBaH
MunucrepctBoM toctuiuu Poccutickori deneparuu 12 mapra 2021 1., peructpanroHHbii Ne 62739),
y4eOHBIM TUTAaHOM TOJATOTOBKM OakanaBpa no HampasiieHuio 44.03.05 Ilegarormveckoe obpazoBaHue (¢
IBYMS IPOPUIISIMU TTOATOTOBKH) npogunu Xumusi, bruonorus, yrBepkaeHHbIM Y4ueHbIM coBeToM OI'BOY
BO «COI'Y» (npotokon Ne 11 ot «30» anpensa 2021 r.)

CocraBurens: goueHt Ymropuna T.M.

Pabouas nporpamMma oOcyx/ieHa Ha 3acelaHuu Kadeaph! OpraHuuecKoi XMMHH
(npotokoin Ne 7 ot «15» MapTa 2021 r.)

3aB. kade/1poit
(A

OnoGpena coBeToMm (akysibTeTa XMMHH, OHOIOIHK ¥ OHOTEXHOJIOTHH
(mpotokosn Ne 8/20-21 ot «25» mapra 2021 r.)
IIpeacenarens coBeTa QpakybTeTa  f7 ¢« €L, Araera @.A.

rad

Abaes B.T.

Pabouan npoepamma oucuuniunsl npunasma 6 CoCtaee OCHOGHON Npoheccuona.ibnon
00paz0eame Lol NPOPaAMMyl petnerines yueno2o cosema lpomoroa Ne 1] om 29.04.2021,

Ymeeprcoena npuxaszont pexmopa Ne 106 _om 30.04.2021.




1. Crpykrypa, u 0011asi TPYA0€MKOCTDb AUCHHUILIMHBI.
OO6m1ast TpyI0EMKOCTh TUCIHMIUIMHBI COCcTaBisgeT 4 3aueTHble enuHUIBI (144 gacoB).

Ounas  Qopma 3aounas Gopma
o0ydeHus 00ydeHUs
Kypce 3
Cemectp 5
Jlexkuun 32
[IpakTuueckue (CEMUHAPCKUE) 3aHATUS 16
JlaboparopHbIe 3aHATHS 32
Htoro aynuTopHBIX 3aHATHI 80
CamocrosiTenpHas padbora 28
Kontpons 36
dopma KOHTPOJIS
DKk3amMeH 5
OO11ee KOINYECTBO YacOB 144

2. Ileau ocBOEHUs AW CHHUIIMHBI
Henstmu ocBOeHHS] AUCHUIUIMHBL (MOAyns) Pu3nueckoil M KOJUIOMAHOW XMMHHM B COOTBETCTBHU C
npodecCHOHATLHBIME CTaH aPTaAMH:
®denepanbHbIil TOCYAApPCTBEHHBIM 00pa30BaTENbHBIN CTAaHIAPT IO HAMPABJICHHUIO ITOJATOTOBKH

44.03.05 TIlemarormueckoe oOpa3oBanue (¢ JByMs MNpPOQWISIMHA MOATOTOBKH) BBICIIETO
obpazoBanus (mamee PI'OC BO) (6akanaBpuar), yTBEpXKACHHBI MNpUKa3oM MHHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu oT« 22» gespans 2018 r., Ne 125;
ITpodeccuonanbubiit crannapt «llemparor (meparoruyeckas AesTENbHOCTb B cpepe JOLIKOIBHOIO,
HayaJbHOrO OOIIETr0, OCHOBHOIO 00IIero, cpeaHero oOmiero oOpa3oBaHUs) (BOCIIHTATEIb,
YUUTEIb) YTBEPKIACHHBIM IpHUKa30oM MuUHHCTEpCTBAa Tpyda M COLMAIbHOM 3amuThl Poccuiickoi
@enepaun ot 18 Hoa06pst 2013 1. Ne 544H (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIUU
Poccuiickoit @enepannu 06 nexadbpst 2013 r., peructpaunonusii N 30550), ¢ u3MeHeHUsIMH,
BHECEHHBIMH IIPUKa30M MMHHUCTEPCTBA TpyAa U coluanbHOM 3amuTel Poccuiickon denepanuu ot
25 npexabps 2014 1. Ne 11151 (3apeructpupoBaH MuHucTtepcTBOM IocTuluu Poccuiickoi
@eneparun 19 ¢espans 2015 r., peructparuonnsiii Ne36091) u ot 5 aBrycra 2016 r. Ne 4221
(3apeructpupoBan MuHuctepcTBoM toctuiuu Poccuiickoit ®enepanuu 23 aBrycra 2016 1.,
peructpanoHHbIit Ne 43326);

@®I'OC BO — 6akanaBpuar no HanpasieHuto noarotoBku 44.03.05 Ienarornyeckoe oOpa3oBaHue
(c aByMsa mpo¢uiIsiMU MOATOTOBKM), YTBEP)KICHHOM INpUKa3oM MuHHCTEepcTBa 0o0pa3oBaHUs U
Hayku P® ot 22 ¢espans 2018 r. Nel25 (3apeructpupoBan MunuctepctBoMm toctuuuu PO 15
mapta 2018 1., peructpanuonubii Ne50358), ¢ wu3MEHEHMSIMH, BHECEHHBIMH MPUKA30M
MunucTepcTBa Hayku U BeIciiero oopasoBanus PD ot 8 despans 2021 Ne 83 (3aperucrpupoBan
MunucrepctBoM roctunnu P® 12 mapra 2021 r., peructpanuonssiii Ne62739);

SIBJISIFOTCS:

— Cucremarnzanus 3HAHUM OOYYaIOIIMXCS MO OCHOBaM (U3MYECKON M KOJIOMAHON XUMMH,
KOTOpBIE CIIy)KaT IMOJATOTOBKE CTYAEHTa K Oyaymied npodeccHoHaTIbHOU [eATeNbHOCTH B
o0JacTax: Hay4YHO-UCCIIEI0BATENbCKON, TEXHOJIOTUYECKON 1 NIe1arorn4ecKou.

—  @OpMHpPOBaHUE CHUCTEMHBIX 3HAHWI Ul NMOHMMAaHHS OCHOB HayKM O TE€PMOJMHAMHYECKHX
CUCTEMAaX, UX DHEPIeTUYECKUX XapaKTEPUCTHKAX, JUCIIEPCHBIX CUCTEMAX M MX MPAKTHYECKHX
MPUJIOKEHHUSAX, 3HAHHE KOTOPHIX HEOOXOUMO KaXKJIOMY COBPEMEHHOMY I1€/1arory.



- HonyquHe TCOPETUICCKUX 3HAHUN o MPAKTUYCCKUX HAaBBIKOB O MCTOAAX IIOJYUCHUA
KOJUIOUJHBIX CUCTEM, UCCIICAOBAHUIO TEPMOIUHAMUYCCKUX U DJICKTPUICCKUX CBOMCTB CHCTEM,

— Pacmmpenue u yriyOieHHe 3HaHUN OOyYaroOUIMXCS O MOJENSIX U MOJXOAaX, MPUHSATHIX IS
ONMCAHMs KOJJIOWIHOTO COCTOSIHMM BEIIECTBA, KMHETHUECKUX OCOOEHHOCTSIX MPOTEKAHUS
XUMHUYECKUX PEAKIUH;

— OobecrieucHre MOHUMaHUS (DYHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
UX pOJIb B IPOTEKAHUU OMOJIOITMUECKUX MPOLIECCOB;

— @opmupoBaHue y OOydYalOIIMXCS YMEHUH U  HABBIKOB OCYIIECTBJICHUS Yy4eOHO-
M03HABATENIBHOMN U MPO(eCcCHOHABHOMN 1eATeIbHOCTH;

— PasBurtne y oO0y4arommxcsi BHyTPEHHEH MOTHUBALUK K OOYYCHHIO, TTOBBIIIICHHE UX MHTEpECca K
MO3HAHUIO JUCIUILIMH XUMUYECKOTO MPOQHIIS.

[lenpto ocBoeHUs Y4eOHON AMCHUIIIMHBI «Du3ndeckas W KOJUIOWIHAS XUMUS», SIBISTFOIICHCS
gacteio OIIOII mo wnampaBnenuto 44.03.05 Ilemarormueckoe oOpa3zoBaHue (C AByMs HPOPUIIMHU
noarotoBku) npodunu Xumwusi, buonorus u obecneunBaromeii peanusanuo ®I'OC 3++ no ganHOMY
HaIlpaBJICHUIO, SIBJIACTCA BOOPYKUTh CTYJAEHTOB CUCTEMOM TEOPETUYECKUX 3HAHUM. BbAenuTh riiaBHbIE
TEHJCHIIMH B PAa3BUTUU (PU3NYCCKON M KOJUIOMIHOW XMMHH KaK OCHOBHOTO TEOPETHYECKOTO (pyHIaMeHTa
COBPEMEHHOM XMMHUYECKON HAayKH, CIIOCOOCTBOBATH MPUOOPETEHHIO CTYACHTAMHU 3HAHHUI 10 OCHOBHBIM
BOIIPOCAM XHWMHUYECKOW TEPMOJIMHAMHUKNA M KHWHETUKH, SJEKTPOXUMHH, KIACCU(PUKAIMHU JIHUCIIEPCHBIX
CUCTEM, TOHSATHUS T€TEPOreHHOCTH U JUCIEPCHOCTH, MONYyYEHUE M KOAryysiius TuApopoOHBIX 30IEH,
CBOMCTB OT/ICJIbHBIX KJIACCOB JIUCIIEPCHBIX CUCTEM.

3anaum u3ydeHus AUCHUIIHHBI:

e (¢dopMuUpOBaHHE CHOCOOHOCTH MOHUMATh TEPMOJAMHAMUYECKUX CHCTEM U JUCIEPCHBIX CHUCTEM B
npodeccuoHanbHOI 1eATENbHOCTH;

® pa3BUTHE TBOPYECKOTO MBINUICHUS, 00beIMHEHNE (PYyHIAMEHTAIBHBIX 3HAHUN OCHOB (PU3HYECKOM
U KOJJIOUTHOW XHMHH, METOJa MOJCIUPOBAHUS MpPH IPOBEICHUU MPAKTUYECKUX 3aHITUH C
MOCIIeAYIOMEH 00pabOTKOM U aHAIM30M PE3y/IbTaTOB UCCIICIOBAHMIA,

e (¢dopMupoBaHHE OOIIEr0 XUMHUYECKOTO MHPOBO33PEHHUS W Pa3BUTHE XUMHYECKOTO MBIILICHUS,
JIOTUYECKOT0 U a0CTPAKTHOT'O MBIIUICHHUS, TPUEMOB Y4eOHOM 1 MO3HABATEIbHOMN JIEATEIbHOCTH U
T.J.;

® U3y4YEHUE OCHOBHBIX MOHSTHUI U MOJOKEHUN NUCUMIUIMHBI « PU3HUecKas U KOJUIOMAHAS XUMUS B
COOTBETCTBHH ¢ 00pa30BaTENIbHOIN MPOTrpaMMON;

e [I0Ka3aTh KaKUMH cIloco0aMH U METOAaMHU HU3Yy4HarOTCA TCPMOAMHAMHWYCCKHUEC CHUCTCMbI, YCJIOBHA
AOCTHXKCHUSA PABHOBCCUA B HHUX, MOBCPXHOCTHBIC ABJICHUA B JUCICPCHBIX CHCTCMAX, KMHCTHKA
TOMOTEHHBIX peakluid, MEeTOJIbl TOoNy4yeHUs THAPOPOOHBIX 30Je W UX CcTaduIM3aIms,
ANEKTPUYECKUE CBOWCTBA 30JI€H KOJIOMIHBIX YaCTHUILI.

3. Mecto nucuuniimabl B cTpykType OITOII 6akanaBpuarta

Jucuumnnza «Pu3ndeckas U KOJJIOWAHAs XUMHUs» OTHOCUTCS B cooTBeTcTBUM ¢ PI'OC 3++ 1o
HanpasyieHuto noarotoBku 44.03.05 Ileparormyeckoe ob6pasoBanue (C AByMsI MPO(UISIMU MOATOTOBKH)
npodwmin Xumus, buonorus BkitoueHa B 00s13aTenbHYI0 4acTh npodeccuonanbHoro mukia b1.0.23. Jlns
W3yYEHUs JTUCIHUIUTNHBI HEOOXOIUMBI 3HAHUS, YMEHUS W KOMIIETEHIINH, TIOJTy4YeHHBIe 00yJaroIUMHUCs B
OakanaBpuaTe B pe3yJbTaTe OCBOEHUs AMCUUIUIMHBI «Heoprannueckass xuMusy». Takxke BO3MOXKHA oropa
Ha Kypchl «Opranndeckasi XUMHS», «AHATUTHIECKAT XHUMUSD.

Jl1s1 ocBOeHUsl Y4eOHOH TuCHMIIMHBI «DHU3NUecKas U KOJUIOMIHAS XUMHUSA» y CTY/IeHTa, B XOJe
W3YyYeHHs]  TPEANISCTBYIOIIMX  TUCIHHIUIAH,  JOJDKHBI  OBITh  COPMHPOBAaHBI  CIETYIOIIHE,
npeBapuTesIbHbIE, KOMIIETCHIIUH:

Ob6wmenpodeccnonanbubie komnereHuun (OIIK):

- CIIOCOOEH MPOBOAUTH € COOTIOIEHUEM HOPM TEXHHKH 0€30MaCHOCTH XUMHYECKUN SKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIN3, M3YYCHHE CTPYKTYPHl W CBOMCTB BEIIECTB W MaTEpHAIIOB, HCCIIEIOBAHHE
nporieccoB ¢ ux yuactueM (OITK-2);



- cnocoOeH OCYHICCTBJIATE NEAATrOTHYCCKYIO ACATCIbHOCTE HAa OCHOBE CIICHUAJIBHBIX HAYYHBIX 3HAaHUH
(OIIK-8);
ﬂI/ICHI/IHHI/IHa «Puznueckad H KOJJIOMAHAasA XUMUs» ABJISICTCA OCHOBOH 1 U3Yy4YCHUA
CTBCHHOHAYYHbIX JUCLHUIIINH: ((OpFaHHqCCKaH XUMMU), «AHanuTudeckas XUMUA», <<KOHJ]OI/II[HO-
AUCIICPCHBIE COCTOAHHA B IIPUPOACH, <<Opl"aHI/ILIeCKI/II71 CHHTE3», «HpI/IKJ'Ia,I[HaSI XUMMU, «XuMHusA

BBICOKOMOJIEKYJISIPHBIX COSAMHEHUNY.
[Tpu ocBOeHUM JaHHOW AMCUMILIUHBI O0OYUAIOIIUICS CMOXET MPOJEMOHCTPUPOBAThH
(uacTuuHo) cienyromue 0006menHbie TpyaoBbie pyHKIuU (OTD) u TpynoBbie pynkuuu (TD):

Koa n HaumeHoBaHue O000mennas TpyaoBas TpynoBas pynkuus (TD)
npogeccuoHaJIbLHOr0 Gynkunsa(OTD)
CTaHJAapTa

01 O6pa3oBanue 1 Hayka (B chepe JOMKOILHOTO, HAYaJIbHOT'O 00IIIeT0, OCHOBHOTO OOIIEro, CPETHETO
o0miero o0pazoBanus, IPoheCCUOHATHEHOTO 00y4YeHHSI, TPO(HECCHOHATILHOTO 00pa30BaHuUs,

JIOTIOJTHUTEIILHOTO 00pa30BaHMUs )

01.001 ITegaror Kon Haumenosanue YpoBeHn Haumenosanue Kon
(megaroruyeckas OoTo KBauu- TO

JeSITeTbHOCTD B KaIiu

chepe A [lemaroruyeckas 6 Pazpabotka u A/01.6
JOUIKOJIBHOTO, MesITeTbHOCTD o peanu3anus

HAYaJbHOTO, MPOEKTUPOBAHUIO U nporpamm

oO1ero, peanu3anuu y4eOHBIX

OCHOBHOTO 00pa3oBaTENILHOTO TUCIUILTAH B
o01iero, CpeaHero rporecca B pamMKax OCHOBHOM

obmero 00pazoBaTeIIbHBIX o0mieobpa3oBarenb
o0Opa3oBaHus) OpraHu3aLusIX HOM MpOrpaMMbl
(BocmuTaTeNb, ITOIIKOJIBHOTO, OcymuiecTBiieHUE A/02.6
YUUTEND), HA4YaJIbHOTO O0ILEro, 1po(heCcCUOHATILHO
YTBEPKACHHBII OCHOBHOTO 0O0IIIero, I JIesSATENIbHOCTH B
PUKa30M cpelHero  oouero COOTBETCTBUH  C
MunuctepcTBa 0Opa3oBaHus TpeOOBaHUSIMU

Tpyna u (benepanbHbIX

COLIMaTbHOU rOCy/IapCTBEHHBIX

3aIIUTHI 00pa3oBaTeNbHBIX
Poccuiickoi CTaHJApPTOB

®enepanun ot 18 JIOLIKOJIBHOT O,

okTsiOpst 2013 r., Ha4yaJIbHOTO
perucTpanoHHbIHN o0miero,

No 30550), c OCHOBHOT'O

N3MEHEHUSIMHU, o01ero, cpemaHero
BHECEHHBIMU o011ero

MPUKa3aMU 00pa3oBaHUs
MunucrepcTBa VYyacTtue B A/03.6
Tpyza u pazpaboTke u
COLIMaTbHOU peanuzanuu

3aIIUTHI MIPOTPaMMBI

Poccuiickoit pa3BuTHUA

®enepaunn ot 25 oOpa3oBaTeNnbHOI

nexadps 2014 r. Ne OpraHu3alu B

111581 NEeIxX CO3JaHUsI
(3aperucTpupoBaH Oe3omacHoi u
MuHnucTepcTBOM KoM(popTHOI

IOCTUITUN o0pa3oBaTenbHOI




Poccuiickoit
®enepauyu ot 19
deBpans 2015 1.,
perucTpalOHHBIN
Ne 36091) u ot 5
asrycra 2016 r. Ne
422u
(3aperucTpupoBaH
MuHucTepcTBOM
FOCTHUIINHI
Poccuiickoii
®enepanyu ot 23
aprycra 2016 r.,
perucTpalOHHBIN

Ne 43326).

CpeIbI

[InanupoBanue u
POBEJICHHE
y4eOHBIX 3aHSATUI

A/04.6

CucremaTnueckui
aHaIIN3
s dexTuBHOCTH
y4eOHBIX 3aHATHUU
U T[OAXOJO0B K
00y4eHUIO

A/05.6

Opranuzanusi,
OCYIIECTBIICHUE
KOHTPOJIS U OIEHKH
y4eOHBIX
JOCTHIXKCHUH,
TEKYIIUX u
HUTOTOBBIX
pe3yabTaToOB
OCBOEHUS
OCHOBHOI
o0OpasoBarenbHON
IPOTPaMMBI
00yJaronuMucs

A/06.6

dopmMupoBaHue
YHUBEPCAIbHBIX
y4eOHBIX IeUCTBUI

A/07.6

dopMupoBaHue
HaBbIKOB,
CBSI3aHHBIX C
MH(}OPMALIMOHHO-
KOMMYHHUKAIIMOHH
BIMU
TEXHOJIOTHUSMU
(manee - UKT)

A/08.6

dopMupoBaHue
MOTHBAIUU K
00yUYeHUI0

A/09.6

OObexTHUBHAA
OIleHKa 3HAHUHI
oOydJaromuxcsi Ha
OCHOBE
TECTUPOBAHUSA U
OPYTUX  METOJIOB

KOHTpPOJIA B
COOTBETCTBUU c
peanbHBIMU

y4eOHBIMU

A/010.




BO3MOXHOCTSIMUA
nereun

[Tegarornyeckas [Tegarornyeckas B/03.6
JEeSITEIIbHOCTH 10 NEeSTeNIbHOCTh 10
MIPOSKTUPOBAHHIO peanuzanuu
u nporpamm
peanuzanuu OCHOBHOTO u
OCHOBHBIX cpenHero o0Iero
oOuieoOpas3oBare- o0pa3oBaHUs
JIBHBIX IPOTpamMm
01.003  Ilemaror [IpenonaBanue mno Opranu3zanus A/01.6
JIOTIOJTHUTEIBHOTO JOTIOTHUTEIbHBIM JeSITeNIbHOCTH
o0Opa3oBaHUs ob1reobpaszoBare- yUaIuxcs,
JeTei u JIbHBIM HalpaBJICHHONW Ha
B3pPOCJIBIX, porpaMmam OCBOCHHE
yTBEPKACHHBII JIOTIOTHUTEIHHON
[IPUKa30M o0uieo0pa3oBareib
MunuctepcTtBa HOM MPOrpaMMBbI
Tpyna "
pya . Opranu3zanus A/02.6
coLMaIbHOU 9
NOCYTrOBOM
3aIUTHI
N NesITeITIbHOCTH
Poccwuiickoit VaAXCS B
Oenepanun 0T 8 pomecce
ceHtsops 2015 r., beammsaIm
Ne 613u .
NOTIOJTHATETbHON
(3aperucTpupoBaH
oO11eo0pa3oBarenbH
MuHucTEpCTBOM o
0¥ IPOTrpaMMBbI
IOCTUIIUU
e Obecnieuenue A/03.6
Poccuiickoit N
B3aMMOJICHCTBUS C
®enepauun ot 24 OTEMI
ceHtsiops 2015 r., p
(3aKOHHBIMU
PErCTPAMOHHRT PEICTAaBUTENISIMU )
it Ne 38994) P
yUanmxcs,
OCBaMBAIOIINX
JIOTIOTHUTEITHHYIO
o0meoOpa3oBarenb
HYI0  TPOTpaMMmy,
npu pelieHnn
3a1a4 00y4eHus u
BOCITUTAHHUS
[Tegarornyeckuit A/04.6
KOHTPOJIb "
OIICHKA OCBOCHUS
JIOMTOTHUTEIbHOU
obmreoOpazoBaren

BbHOW IPOTrPaMMBI




Paspabotka A/05.6
POTrpaMMHO-
METOINYECKOTO
obecrieueHust
peali3anuu
JOTIOJTHUTEIILHOM
obmeobpazoBaren

BHOM IIPOrPAMMBI

4, Tp660BaHI/Iﬂ K pe3dyjbTaTaM OCBOCHHUSA JUCHUILIMHBI

(koMmeTeHIUM 00y4YarOLIErocs,

¢dopmupyembie B pe3yibTaTe 0CBOCHHS JUCUMILIMHBI (MOTYJISA)

Pesynbratel ocBoenus I[IOOIl OakanmaBpuara ONpEneNsIrOTCS NPUOOPETAEMBIMH BBITYCKHHKOM
KOMIIETEHIIUSIMH, T.€. €0 CIIOCOOHOCTHIO MPUMEHSTh 3HAHHS, YMEHUS ¥ JIMYHBIC KAYeCTBA B COOTBETCTBHH C

3agad4aMm HpO(l)eCCHOHaJIBHOﬁ ACATCIIBHOCTH.

B pesynbrare ocBoenus ganHoi [TOOII GakanaBpuaTa BRITYCKHUK JOJDKEH 00JIaIaTh CICAYIOIIUMU
KOMITETCHIIMSMU: YHUBEPCaJIbHbIE, 001IenpodeccuoHaIbHbIe U MPO(hecCHOHAIBHBIE KOMITCTCHIIHH.

Taomnuua 4.1

HammenoBanmne
KaTeropuu (TpyIsl)
YHUBEPCATBHBIX
KOMITCTCHITUH

Kon n
HauMEHOBaHHUE
YHUBEPCAIBHON
kommereHnnH (YK)

Kon u HanmeHoBaHKE MHAMKATOPA JOCTIKEHUS
yHHBepcanbHOi kKommereHnnd (MYK)

Hay4yHble OCHOBBI
[e1arorn4ecKon
EeATeIIbHOCTH

OIIK-2
Criocoben
y4acTBOBaTh B
[pa3paboTKe
OCHOBHBIX U
NTOTIOJTHUTEIIHHBIX
00pa30BaTENbHBIX
MIPOTPaMM,
pa3pabaTbIBaTh
OTIENbHBIC X
KOMITOHEHTBHI (B TOM
YHCIIE C
MCTIOJIb30BaHUEM
1H(OpPMaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIN)

3Haer: opraHuzanui 00pa30BaTENBHOrO Ipolecca B
00pa30BaTeNbHBIX OPraHU3alMsAX Pa3HOTO THIA M BHIA, B
CIeIUANBbHBIX 00pa30BaTENbHBIX YUYPEXKICHUSX Pa3HOTO
TUNa; TpeOOBaHUS K OPraHM3alUU OOIIEro, CIEeIUATIBLHOTO,
a TaKXKe MHTErpupoBaHHOro ooydenus aui ¢ OB3; meTobl

u TEXHOJIOTUHU IPOEKTUPOBAHUS OCHOBHBIX u
JOTIONTHUTENIBHBIX ~ 00pa30BaTENbHBIX  HpOrpaMM |
WHIUBUTYAJIbHBIX 00pa3oBaTeNbHbIX MapIIpyTOB
oOyyaromuxcs; HOPMAaTHBHBIE JIOKYMEHTBHI,
pernamMeHTupymoomue  TpeOoBaHUS K  CTPYKType H
COJIEPIKaHUIO OCHOBHBIX u JOTIOJTHUTENBHBIX
o0pa3oBaTeNbHbIX  MporpamMM, CHOCOObI  ajganTaluu

IpOrpaMMBbl JJIsl yYaIUXcsi ¢ 0COOBIMU 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMMU.

Ymeer: MIPUMEHSATH METO/IbI " TEXHOJIOTHIO
MIPOEKTUPOBAHUS OCHOBHBIX u JIOTIOJTHUTEIHHBIX
00pa3oBaTeNbHBIX MPOTPaMM; BJIAJAETh METOJUKOU |
TEXHOJIOTHEN MPOEKTUPOBAHUS 00pa30oBaTeNbHBIX

[IpOrpaMM; MPUMEHSATH ACITEIbHOCTHBIN MOAX0 K 3a/1a4aM
NPOEKTHPOBaHUS B cdepe oO0pa3oBaHHs, B TOM YHCIE
CHEIMAIbHOTO 00pa3oBaHUsl; aHAJIU3UPOBATH CTPYKTYPY
OCHOBHBIX, JOMOJHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

Baageer: npoeKTHPOBAaHUEM OCHOBHBIX M JIOIIOJHUTEIBHBIX
o0pa3oBaTeNbHbIX MpOrpaMM M pa3pabOTKOM Hay4dHO-
METOAMYECKOTO O0ECIeUeHUsI UX peaan3alii; y4acTHEM B
pa3paloTke Hay4YHO-METOINYECKOTO obecrnieyeHus
00pa3oBaTeNbHBIX  MPOrpaMM;  ONBITOM  aJalTallH
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porpamMMm ISl YYaIIuxcsi ¢ 0COOBIMH 00pa3oBaTeIbHBIMU
MOTPEOHOCTAMU
Hayunsie ocHoBbl OIIK-8 3HaeT: COBpEMEHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH;
MeIarOrMYeCKOM Crniocoben NeIarOrMYeCKKe, CAHUTAPHO-TUTUEHUYECKHE,
JeSATeIbHOCTH OCYIIECTBIATh HPrOHOMUYECKHE, ICTETHYECKHUE, ICUXOJIOTHIECKUE U
Me/IarOTMYECKYI0 CrenHatbHbIe TPEOOBAHUS K TUTAKTHUECKOMY
NEeSITeIbHOCTh Ha obecrieueHHI0 U 0OPMIICHHIO KaOrHeTa (JlabopaTopuH,
OCHOBE MHOTO y4eOHOTO TOMEIICHHS); METOTUKY TPUMEHCHHS
CIIEIUAJIBHBIX TEXHUYECKHUX CPENICTB 00y4eHus, ”HPOPMAITMOHHO-
HAYYHBIX 3HAHHUH KOMMYHHKAITHOHHBIX TEXHOJIOTHH, JJIEKTPOHHBIX
00pa3oBaTeNbHBIX U HHPOPMALMOHHBIX PECYPCOB,
JMCTaHIIMOHHBIX 00Pa30BaTEIIbHBIX TEXHOJIOTUN U




AIIEKTPOHHOTO 00YyUEHHsI; CYIIHOCTH IpoLecca
o0yueHwusl, cofiepKaHuss 00pa30BaHMs, METOJIOB
00ydeHus1, GopM OpraHu3anuu 00ydeHUs, TUAaTHOCTUKH
3HaHUM, YMEHUN, HaBBIKOB; METOJUKY IIPUMEHEHUS
AIIEKTPOHHBIX 00pa30BaTENbHBIX U HH(OPMALIMOHHBIX
pecypcoB, IUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHIl U ANEKTPOHHOTO 00yUEHUs, €CIIU X
MCTIOJIb30BaHUE BO3ZMOXKHO JUISI OCBOSHHSI YU€OHOTO
npeaMera, Kypca, TUCIUIUIUHEIL.

YMeeT: aHAIM3UPOBATH PUMEPHBIE IIPOTPAMMEBI,
OLICHUBATh U BBIOMPATh YUCOHUKH, ydyeOHbIC U Y4eOHO-
METOAMYECKHE TOCOOUS, STICKTPOHHBIC
o0pa3oBaTeNbHbBIC PECYPCHl U HHBIC MAaTCPUAITHI;
aHAJTM3UPOBATh MMPOBEACHNE YICOHBIX 3aHATUH U
OpPTaHMU3AINI0 CAMOCTOSITEILHOW pabOThI 00YyJArOIIHUXCS,
BHOCHUTBH KOPPEKTUBHI B pa00UyI0 IPOTpamMMmy, IJIaH
U3ydeHHs yaeOHOTO npeamMeTa, 00pa3oBaTelbHbIC
TEXHOJIOTUH, 33JJaHHsI [Tl CAMOCTOSITEIILHOWU pabOThI,
COOCTBEHHYIO MPO(HECCHOHAIBHYIO JeSITeIbHOCTD;
KOHTPOJIMPOBATH BBIIOJIHEHHE TPEOOBAHUI OXPAHBI
TpyJa; aHATM3UPOBATH U YCTPAHATH BO3MOXKHBIC PUCKU
JKU3HU U 3J0POBBIO 00yUaromxcs B yaeOHOM kaOuHeTe
(;1aboparopuu, ”HOM y4€OHOM MTOMEIICHUH )
obecreunBaTh COXPaHHOCTh B 3(PPEKTUBHOE
MCIIO0JIb30BaHNUE YU€OHOTO 000PYI0BaHUS; HCIIOJIBb30BaTh
METOJIbI ¥ TIPHEMBI PEIICHUS PACYCTHBIX 33]1aY;
NPUMEHSITh 00Pa30BaTEIbHBIC TEXHOJIOTHH B y4eOHOM
nporiecce, B TOM YHCIIe TPH HE0OXOAUMOCTH
OCYILECTBIIATH 3JICKTPOHHOE 00YyUEHHE; UCTIOIH30BATh
Ne1arornyecky 000CHOBaHHBIE (POPMBI, METOBI U
MIPUEMbI OPTaHU3AIUU JESITENFHOCTH 00YyJaOIIUuXCs C
y4€TOM OCOOCHHOCTEH MPErno1aBaeMoro yueOHoro
npenMeTa, 3a/1a4 3aHsATUs, BUIA 3aHITHS

Buiajneer: HaBbIKaMU BeCTH y4eOHYIO, TNIAHUPYIOILYIO
JOKYMEHTAIUIO0, HABBIKAMH MTPO(HECCHOHATEHOTO
camMo00pa30BaHUs MPENoAaBaTeNs;

METOaMH OCYIIECTBICHHS MTEAArOTHUECKON MOICPIKKH,
COIIPOBOK/JICHUS, YCTAHOBJICHUSI KOHTAKTOB U
B3aUMOJICHCTBHS C IPYTHUMHU CYObEKTaMH
00pa3oBaTeNLHOTO MpoIiecca;

NepBOHAYAILHBIMU HaBBIKAMU OpTaHU3aIHN
ne1arornyeckoi paboTel ¢ 00Y4atOIUMHUCS;

HaBBIKAMHU OpPTaHU3AIMH y4eOHO-HCCIIeI0BATENbCKOM
paboThI 0OyUaIOIINXCS;

OCHOBaMH TPUMEHEHHS B NMPAKTHUECKOW IESITeTHHOCTH
NPUHIUIIOB PallMOHAIBHOTO UCIOIB30BAHUS TPUPOTHBIX
PECYPCOB M 3aIIUTHI OKPY’KAIOIIEH Cpebl.
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OOmuM cpencTBOM KOHTpPOJSI SIBJISIETCSl BBEACHHAs B YHUBEpPCUTETE OalIbHO-PEUTHHIOBAS
CHCTEeMa OIICHKHU YCIIEBAEMOCTH CTYJICHTOB CIICIIMATUTETa U HAIpaBlIieHUH OakanaBpHara.

B pe3ynbrate n3ydeHus TUCHUIUIMHBI BBITYCKHUK (CHEIUAINCT) T0JKEH IPUOOPECTH ClIEAYIONne
npodeccroHabHbBIC 3HAHMSI, YMCHHSI U HABBIKU:
3HAaTh: OCHOBBI XUMHUHU U (PU3UKHU I10 MPOrpamMme 0OIEero OCHOBHOTO 00pa30BaHNUS;
¥Ymerb: poBOAUTH PACUETHI TEPMOJIUHAMUYECKUX BETMYMH, KOHCTAHT CKOPOCTEN Pa3IMYHbBIX MOPSJIKOB,
MOBEPXHOCTHOTO HATSXKEHUS, IOPOrOB KOATYJSIMHU 30J€H, 3JIEKTPOPOPETHUECKON TMOJBUKHOCTH
KOJUIOUJTHBIX YaCTHII.
Bnaners: HaBbIKAMU XHMHUYECKOTO 3KCIIEPUMEHTA, HABBIKAMU CaMOCTOSITEIIBHON paboOThl ¢ y4eOHOM,
METOAMYECKON M HAYYHOU JIUTEPATypOi B 001aCTH (GU3UIECKON M KOJIJIOMTHON XHUMUHU.
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5. Coaep:xxaHue u yueOHO-MeTOAUYECKAs] KAPTA JUCIHILINHBI

5 cemecTp Tabauma 5.1
Ne HaHMCHOBAHIC TeM“(BOHPOCOB), 3/2}}175;11:2]):1;01; CamocTosTenpHas pabota Konnuectso 63:::;: ;:flzllljllen paboTHI IS Jureparypa | ... |
Heneim H3YHACMBIX TIO IAHHOH MCIHILIMHE 1120 p ConeprxaHue Yacsl Dopma KOHTPOJISL Mux Makc
1 [Ipenmer, 3aga4uu 1 METOABI HU3UISCKOM 2 2 3aBHCHMOCTb 2 [MucsMeHHBIC 2 5 [1-6],7,8,9
U XUMUU. OCHOBHBIE TEPMUHBI U TIOHATHS TeroBbIX 3 dexTon JIOMAaIllHUE  33/1aHus
tepmoauHamuki. [lepBoe Hauano OT TEMIIEPATYPHI. (KOHCTIEKT).
TEPMOJIUHAMUKU. BHYTpEHHSAS 3HEpTHsl, 3akoH ['ecca.
SHTANBIHA. TEerIoeMKOCTh U e TemmoemMkocTh Pabora c yuebHOI
3aBUCHMOCTB OT TeMIIEpaTyphl. 3aKOH (u300apHas, JIUTEPaTypOi
T'ecca u ero cneacTBus. YpaBHEHHE M30XOpHas). 3aKOH
Kupxroda. Kupxroda.
2 BTopoe Hauano TepMoOgMHAMUKH. 2 TemnoBbie 3QEKThI 2 [TnceMeHHBIE 2 5 [1-6], 8, 9
OHTponus U ee cBoilcTBa. Tpetuit peakiuii B pacTBOpax. JIOMalIHUE 3aaHUA
3aKOH TEPMOJAWHAMUKY (TIOCTYIIAT (KOHCIIEKT).
IInanka, Teopema HepHcTa). Hoxaroroeka mo Teme
CraTucTuyeckuil XapakTep BTOPOTro IKCIICPUMCHTA. Bompocs k
3aKOHa TepMoAuHaMuKu. Dopmyina PYOEKHOI KOHTP.
Bonsrmana pabote
3 Bropoe Hauano TepMOAMHAMUKH. 2 2 3aBHCHMOCTD 2 [TuceMeHHBIE 2 5 1,5,6,8,9
DHTponus U ee cBoicTBa. Tperuit BHYTPCHHEH SHEPTHH AOMAIIHUC  3aaHuA
3aKOH TEPMOJWHAMUKH (TIOCTYJIAT OT TEMIIEPATyPhI X (KOHCIIEKT).
IInanka, Teopema HepHcTa). obbema. Temora n
CraTucTHYECKUH XapakTep BTOPOro pabota kaKk GopMeI
3aKOHa TepMoAUHaMUKU. Popmyiia Iepeaan SHCPruu.
bonsMana
4 TepmoauHaMuyeckue THOTEHIIAATEI. 2 - IToaroroBka mo Teme 2 IInceMeHHBIC 2 5 [1-6], 8, 9
DHeprus I'u606ca u SHEPTHS IKCIIEpUMEHTA. JMIOMAITHUE  3aTaHus
T'enpMronsbua. DyHIaMEeHTAIbHBIE YpaBHEHHE U30XOPHI U (KOHCTIEKT).
ypaBHeHus [ mb60ca. Xapakrepuctuueckue n300apsbl.
¢ynkunu. OOuIe ycinoBUs paBHOBECHS,
BBIPQXEHHBIE Yepe3 XapaKTePUCTHUECKUE
¢$hyHKUMM.
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Kpurepun CaMOIIPOM3BOIBHOTO CremcTBrst 3aKOHA Pa6ora ¢ yueOHo# 4 5 [1-6], 8, 15
MpOTEKaHUs npoiiecca u I'ecca. Pacuer sHepruu JIUTEPATYPOU
XapaKTepUCTUIECKUE GbyHKIUH. CBSI3H.
XUMUYECKUI MOTEHUHUAN HWICAJIbHBIX M TepMmoguHamuka Bonpocs! k
PEAbHBIX CHCTEM. XUMHYECKOTO pyOeKHOI KOHTP.
PaBHOBECHSL. paod.
Ycnosus paBHOBECHS u TepmoanHaMudecKue [MuceMeHHbIE 4 5 [1-6], 8,9,
CaMOTIPOU3BOIHHOTO MIPOTEKaHUS MTOTEHIUAIEI. JIOMAIlTHUE  33/IaHUS 14,18
MPOIECCOB B~ MHOTOKOMITOHEHTHBIX CraHgapTHBIE SHEPTUH (KOHCTIEKT).
cucremax. KoHcTaHTa  XHMHYECKOTO I'n66ca obpazoBaHus
paBHOBECHsSI M CHOCOOBI €€ BBIPAKCHUSI. BEIIECTB.
VYpaBHEHUS ~ H30TE€PMBl  XUMHUYECKOUH [ToaroToBka no Teme
peaxuuu, u3006apbl, H30XOPHI. IKCTIEPUMEHTA.
Onexrpoxumust. [Iposoanuku | u 1l pona. Awnanus Pa6ora ¢ yueOHo# 4 5 [1-6], 8, 16
Y nenbHas u MOJISIpHast (byHIaMeHTaIbHBIX JTUTEPaTypOi
AIIEKTPOTIPOBOAHOCTD, HX 3aBUCUMOCTH OT ypaBHEHUH IS
KOHIICHTpAIMH JJIsi CIa0bIX U CHIBHBIX sHeprun ['mb6ca n
3JIEKTPOJIUTOB. 3akon  Komppaymra, SHEPTUH
OcTtBanpa. Konaykromerpuaeckoe I'enbmrossna.
TUTPOBAaHHWE © €ro MpHMEHEHHE B
MIPAKTHKE.
DIeKTPOIHBIE TIPOIIECCHI. Cxema 3amucu KomnoxkBuym, 8 15 [1-6], 8, 9,
DIEeKTPOABIKYIITIE CHJIBI B40). AIEKTPOXUMUICCKUX MMICHMEHHBIS 12,15
DIEeKTpOXUMHUYECKUM noTeHnran. CKkauok LETIEHN. JOOMAIIHAE 3aJaHus
NOTEHIIMANA Ha TPaHKIIE METaJUI-PaCcTBOP. [Moaroroska mo teme (KOHCTIEKT),
VYpaBHeHue HepHcra 111 31€KTPOJHOTO JKCIIEPUMEHTA. pedepar
noteHnuana u DJIC uenwu.
. 28 50 [1-6], 8, 9,
HEPBASA PYBEXKHASA ATTECTALUSA (KOMIIBIOTEPHBIU TECT) 12, 13
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10 IIpenmer XUMHYCCKOM KHMHETHUKH. WneanbHble 5KUIKHE PaGora ¢ ydeOHOU [1-6] 8, 9, 12
OcHOBHEBIE TOHATHS XUMHYECKON pactBopsl. 3akoH ['eHpH, JIUTEPATYPOH.
KUHETHKH. VICTHHHAS U cpelHssl CKOPOCTh Payms.
XUMU4eckoil  peakuuu.  DopmanbHas [MoaroroBka no Teme
KHHETHKA MIPOCTBIX HEoOpaTHMBIX SKCIIEPUMEHTA.
peakuuii. OcHoBHOI nocTysar
XUMHYECKON KMHETUKH.
11 KuHeTHYecKHe ypaBHEHUsS HEOOPATUMBIX DIEKTPOXUMHUYECKAS [TucemeHHBIC [1-6] 8, 9, 12
peakuuii HyJIE€BOro, MEPBOro, BTOPOrO, siueiika. IlepeHoc HOHOB U JIOMAIIHUE 3aJaHus
TPETBEr0 TMOPSAAKOB. MOJEKYIIpHOCTD YHclia TepeHoca. (KOHCIIEKT)
3JIEMEHTAapPHOM XMMHUYECKOM pEaKIuu. Pemenue 3anau u3
Omnpenenenne TopsiIKa peaxiu 3aJJaYHHKA.
(muddepeHMIbHBIE W HUHTETpajbHbIC
METO/IBI).
12 ®dakTOpBl, BIHUSIOIMIAE HAa  CKOPOCTh DHeprus aKTUBAIH XUM. Kommoxsuym, [1-6],8,9,11
XUMUYECKOM  peakiuu.  3aBUCUMOCThb peakuuu. Ilogroroska no MHACHMEHHbBIE
KOHCTaHTBl CKOPOCTH OT TEMIIepaTyphl. TeMe JOMAIllHUE  3aJaHusl
YpaBHeHHEe AppeHHycCa, SMIMPUIECKOE 3KCIIEPUMEHTA. (KOHCTIEKT)
TIPABHIIO Bant-T'odda. OHeprus
AKTUBAIINH.
13 Beenerre B KOMUIOMAHYIO — XHMHIO. AJTe3us ¥ KOTe3Hsl. KomnoxkBuym, [1-6], 8, 9, 13
JucnepcHoCTs, TeTepPOreHHOCTb. CmaunBaHue 1 [TucemenHbIe
Oco0eHHOTO  KOJUIOWHOTO  COCTOSTHUS pactekanue. PaBHoBecue JTOMAIITHUE 3a/IaHuUs
BEILIECTBA. Y CTOMYMBOCTh M KOAryJsilus ¢as.
JICTIEPCHBIX CHCTEM. Buier
ycTOMUNBOCTU. DAKTOPHI YCTOMYNBOCTH.
Kosnonnas 3amura.
14 TepMoJMHAMHUKA TTOBEPXHOCTHOTO CIIOS. KanmuisipaocTs. Posb [MuceMeHHbIE [1-6], 8,9

IToBepxHOCTHAs SHEPTHs I'n66ca.

KalUJIJIAPHBIX SIBJICHUH B

JOMAaIlIHHUEC 3adaHuA

IToBepxHocTHOE HaTspkeHue. Juddyszus. OHMOJIOTHYECKUX (KOHCTIEKT)
Ocmoc. CegnmenTarusi. CHUCTEMaX.

IToaroroBka o Teme

IKCIIEPUMEHTA.
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15 Ilpupoma,  kiaccupuKaius,  METOABI | 2 - - DICKTPOKUHETHYCCKUE 2 [TuceMeHHBIC 4 7 [1-6],7,8, 9,
HOJY4YEHUs JUCIIEPCHBIX CHCTEM. seiieHus. CTpoeHue JOMAIllHUE  3aJaHus 15
CrpoeHne ¥  JJEKTPHUUECKUA  3apsin MHUIIEIUT B THAPOGHOOHBIX (KOHCTEKT), pelieHue
KOJUIOMIHBIX ~ YacTUll. MOJeKyIspHO- KOJIJIOWIHBIX CUCTEMAaX. 3aga4y o
KMHETHYECKHE CBOMCcTBAa. bpoyHOBCKOE HaXO0XICHUIO
JBIDKEHHE. Onrtuyeckue CBOICTBa MOBEPXHOCTHOTO
JIUCIIEPCHBIX CUCTEM. HatsoxeHus [T1AB.

16 Kraccer pucniepcHbIx cucreM. Asposond, | 2 2 2 Koarymsimusa mmodobueix | 1 KommoxBuym, 4 8 [1-6], 8, 10
CYCIICH3HH, SMYJILCHH, UX CBOMCTBA. 30JI€H HIIEKTPOIUTAMH. NHChMEHHBIE
.HI/IO(bI/IJ'II)H])IC JUCTICPCHEBIC CHCTCMBI, Biusuune TEMIICPATYPHI U JOMalIHue 3aJaHuA
o0pa3oBaHHbIE  MHUIEIUIO00PA3yIOIIMHU [IIyOOKOTO THaln3a. (KOHCTIEKT).

HOBEPXHOCTHO - aKTUBHBIMH BELIECTBAMH
(MITAB).

17 IMousitue o BMC, knaccudukarmid. | 2 - - DJIEKTPOKUHETHYCCKIE 2 Bormpocsr K 4 7 [1-6], 8, 9,
CsaoiicTBa BMC. MonekynspHbie sreHusi. CTpoeHue pyOexKHOH 11-14
KoJutongHbIe cuctembl (pactBopel BMC). MUIIEIIT B TUAPOPOOHBIX KOHTPOJIBHOM
Habyxanne wu  pactBopenme BMC. KOJUIOMJHBIX CUCTEMAX. padoThI.

VYcroiunBocts pactBopoB BMC u ee 3amuTa
HapylleHne. 3acTyJHeBaHUE, CUHEPE3HC, nabopaTopHBIX padoT.
TUKCOTPOTIHSL. Pabora c¢ yuebOHOH
JINTEPATYypOM.
28 50
BTOPASI PYBEJXKHASI ATTECTALIMSI (KOMIIBIOTEPHBII TECT)
HTroro 32 |32 |16 28 56 100
*IIpumedanus

— Bce Bubl yueOHOM pabOTHI MOTYT IPOBOJUTHCS TUCTAHIIMOHHO Ha OCHOBAHUH JIOKAJILHBIX HOPMATUBHBIX aKTOB.

— B menmsax peanuzanuv HHAUBUAYAIHHOTO MOIX0Aa K 0OYICHHIO CTYIEHTOB, OCYIIECTBIISIFOIINX YI€OHBIH MpOIlece M0 MHANBUAYATHFHOW TPACKTOPHH B paMKax
WH/IMBH]TyaJIbHOTO Pa0OoYero IjaHa, U3ydyeHHe JaHHON TUCIMILTUHBI MOXET OCYIIECTBISATHCS Yepe3 MHIUBUIAYaIbHBIE KOHCYJIbTAIIMHA MPENOJABaTENs OYHO, B YaChI
KOHCYJIbTAIINH, 10 3JISKTPOHHOU MOYTe, a Takke ¢ ucrnosib3oBanueM Webex, miardopmbl aucrannnonHoro odyuenus Moodle, nuuHblli KaOHHET CTY/ACHTA Ha caiTe
COr'Y, apyrux snementoB SMOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTHH

TpaguuuoHHble JeKIMH M TpPaKTHYecKHe (ceMHMHapckue) 3aHATHA B ¢opme ¢
HCIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekumsi-quaJor — coJepkaHue MOAAETCS YEpe3 CEPUI0 BOIPOCOB, Ha KOTOPbIE CTYIEHT JOJLKEH
OTBEYATh HEMOCPEACTBEHHO B XO/1€ JIEKIIHU.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTpEY WU
npe3eHTanuil yepe3z MHTEepHET B pexxuMe peanbHOro BpeMeHH. Kaxkablil M3 ydacTHMKOB HaXOAUTCS Y
CBOETO0 KOMIIbIOTEpa (CpeicTBa CBSA3M), a CBA3b MEXAY HHUMH HoJAepkuBacTcs depe3 MHTepHer
IIOCPEJICTBOM 3arpy’KaeMoro IMpHIOKEHUs, YCTAaHOBJICHHOI'O Ha KOMIIBIOTEPE KaXJI0r0 YydacTHHKa
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJyiee y4aCTHUKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uHpopmaruei B
peasbHOM PEXHUME BPEMEHHU.

Bupneo-nekuusi — cHATas Ha KaMepy COKpalleHHas JIEKLMs, JOINOJIHEHHas ¢oTorpadusmu u
CXeMaMM, WITIOCTPUPYIOILAs MOAABAEMBbIN B JIGKLIUU MaTepUal.

TexHosorust  3JEeKTPOHHOIO  00y4yeHMsi  (peaqu3yercss 0OpU  TOMOIIM  BJIEKTPOHHOM
obpazoBatenbHO cpeasl COI'Y  mpu  ucnonb3oBanuu  pecypcoB ObC, mnpu mnpoBeneHHH
aBTOMATHU3UPOBAHHOTO TECT

JUis  [ocTHXKeHHs IUIAHUPYEMBIX pe3ylbTaToB o0ydeHus B JauciuIiuimHe «Pusudeckas MU
KOJIJIOWHAS XUMUSD» UCTIONB3YIOTCS pa3IMuHbIe 00pa3oBaTeIbHbIC TEXHOIOTHH:

1. Ungpopmayuonno-passusarowue mexrono2uu, HapaBJICHHbIC HA OBJIAJCHUE OOJIBIIUM 3aI1acoM
3HAHUH, 3aIIOMUHAHNE U CBOOOJIHOE ONIEPUPOBAHUE UMHU.

Hcnonb3yeTcst JIEKIUMOHHO-CEMUHAPCKUH METOJA, CaMOCTOSITEIbHOE HU3y4eHHE JIMTEpaTyphl,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CAMOCTOSITENIbHOTO TIOMOJHEHUs 3HAHWH,
BKJIFOYasl UCIOJIb30BAHNE TEXHUUYECKUX U 3JIEKTPOHHBIX CPEICTB MH(OpMAIUH.

2. [esamenvnocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UlU,  HANpaBICHHbIE  Ha
¢dbopMHpOBaHHE CUCTEMbI MPOPECCHOHATBHBIX NMPAKTHUECKUX YMEHHUH NpH MPOBEIEHUM HCCIEeTO0BAHUMH,
00ecreunBarIIUX BO3MOKHOCTh KaU€CTBEHHO BBINOJHATH MPO(GECCHOHATIBHYIO JESTEIbHOCTD.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAOB MPOBEAEHUS (U3NKO-XUMHUYECKUX MCCIEIOBAHUH,
BBIOOP METO/1a, B 3aBUCUMOCTH OT OOBEKTA UCCIIEI0BAaHUS B KOHKPETHON CUTYallMM U €ro IMpaKTH4YecKas
peanu3arusi.

3. Pazsusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOIO2UY, HATIPABICHHBIE HA (hopMUpOBaHHE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIHTb,
BUJIETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPEJCTBA JAJISl UX PEIICHUS.

Hcnonb3yroTcss BUABI NMPOOJEMHOr0 OOYYEHHUS: OCBEIIEHHE OCHOBHBIX HpOOJIeM XUMHHU
KOOP/JMHAIIMOHHBIX COEAMHEHUH Ha JeKIHIX, y4eOHble AMCKYCCHH, KOJUIGKTHBHAS MBICIUTEIbHAS
JeSTeNbHOCTh B IPYIINAxX MPU BHIMOJIHEHUH JOMAIIHUX Pa0oT, pelIeHne 3a1a4 MOBBIILIEHHON CII0KHOCTH.
[Ipy >TOM HCHONB3YIOTCS MEPBBIE TPU YPOBHSA (M3 YETHIPEX) CIOXKHOCTU M CaMOCTOSITEIbHOCTHU:
npobJeMHOe U3J0XKEeHHe yduyeOHOro MaTepuajna MperojaBaTesieM; CO3/laHHEe MpernojaBaTelieM
pOOJIEMHBIX CUTyalui, a oOydyaeMble BMECTE€ C HUM BKIIIOUAIOTCS B MX pa3pelIeHHe; MpernojaBaTellb
JUIIB CO3JaeT MPOOJIEMHYI0 CHTYallMio, a pas3pemalT e€ olydaeMmble B XOJ€ CaMOCTOSTEIbHOMN
NeSITeIbHOCTH.

4. JluunocmHuo-opuenmupogantvle mexHonro2uu 00yueHusi, 0OECIeUrBaOIINe B X0/€ Yy4eOHOro
nporecca y4eT pa3IUuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/jaHNe HEOOXOJUMBIX YCIOBUM ISl pa3BUTHS
WX UHJIMBUYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTU B yueOHOM Mpotiecce. JInYHOCTHO-
OPHEHTUPOBAHHBIE TEXHOJIOTUM OOYYEHHUS pPEaTM3yIOTCsl B pe3ylbTaTe WHAUBUAYAJIHHOTO OOIIEHUS
MperoiaBaTelisi M CTy/ICHTA MPH clladye KOJUIOKBHYMOB, IIPY BBIIOJIHEHUH TOMAITHUX WHIABUIYATBHBIX
3aJJaHUi, Ha ©KEHeAeTbHBIX KOHCYIbTAIUIX.
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7. Y4eOHO-MeTOaAMYeECKOe O0ecnedeHHe CaMOCTOATEIbHOM padoThl

CamocTtosaTenbHas paboTa CTYIEHTOB, NPEIyCMOTpEHHAas Y4eOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh  HABBIKH
UCCIIEIOBATENBCKON paboThl U OPUEHTUPOBATH CTYACHTOB Ha YMEHUE MPUMEHSITh TEOPETHUECKHUE 3HAHUS
Ha MPaKTHKeE.

CamocTtosaTenbHass pabora oOydaroluxcsl SIBISETCS OJHUM W3 BHUAOB YUEOHBIX 3aHSATHUH.
CamocrosiTenbHast paboTa IPOBOJUTCSA C LEIBIO:

— cHCTeMaTH3alluu U 3aKPEIUICHUS MMOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHUI
00y4Jaromuxcs CTYACHTOB;

— yrayOJieHus U pacliupeHus TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUs YMEHHI NCIIOIH30BATh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO JOKYMEHTAIIUIO
U CHEHAIIbHYIO JIUTEPATYPY;

- (GOpMHpOBAaHUS CaMOCTOSITEIBHOCTH  MBIIUICHHS, CIIOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHHUIO 1 CAMOpPEaIn3alluu;

— Pa3BUTHA UCCIIEAOBATEIBCKUX YMEHUI.

CamocTtosaTenbHas paboTa 0OYyYarOIIMXCS OCYIIECTBISETCS HA MPOTSDKEHUU H3Yy4YeHHUS BCei
JUCIUIUTMNHBI B COOTBETCTBUU C YTBEPIKIACHHON B YI4EOHOM IIaHe TPyH0eMKOCThIO (40 4acoB) U COCTOUT
u3:

- paboTBl CTYACHTOB C JIGKIMOHHBIMH MaTepualaMd, IOWCKAa W aHalu3a JHMTEpaTypel W
ANEKTPOHHBIX UCTOYHUKOB MH(OPMALIUU IO 33/1aHHOI TeMe;

- BBINIOJTHEHUS 3a/IaHUi J1sl camocTosaTensHol padoTel B OUOC COT'Y;

- U3YYEHHS] TEOPETHUYECKOro, MPaBOBOTO M CTAaTHCTUYECKOTO MarepHaia Jjs MOArOTOBKH K
CEeMHUHAPCKHUM 3aHSTHIM;

- IOATOTOBKH K 9K3aMEHY.

Tembl U GOpMBI BHEAYIUTOPHOM CaMOCTOSTEIBHON paboTHI, ee TPYAOEMKOCTh COAEpKaTcs B
pasnene 5, Taou. 5.1.

3amaHus s CaMOCTOSATENBHON pabOThI COCTABIIAIOTCS IO pa3ieiaM M TeMaM, 10 KOTOPBIM He
NPEeJyCMOTPEHbl  ayIUTOpPHBIE 3aHATUSA, JUO0 TpeOyeTcss JOMOJIHUTENBbHO MpopaboTaTh U
MIPOaHATM3UPOBATh PACCMaTPUBAEMBIIl MIPETIOaBaTeIeM MaTeprall B 00beMe 3aITaHMPOBAHHBIX YacOB.

3agaHus 0 CaMOCTOSATENIbHOM paboTe MO AUCHUILIMHE MOTYT ObITh CIEYIOINX BUJIOB:

®  KOHCIEKTHPOBAHHE MEPBOMCTOYHUKOB H APYrol yu4eOHOU JUTEpaTypHl;

e mpopaboTka ydyeOHOro Marepuaina (IO KOHCIEKTaM JIEKIIMM y4yeOHOM M HaydHOH JuTeparype) u
MOJTOTOBKA JIOKJIQJOB Ha CEMUHApax M TMPAKTHYECKHX 3aHATHSAX, K YYAaCTHIO B TEMaTHUECKHUX
JMCKYCCHSIX U JICIOBBIX UIPax;

e paboTa ¢ HOPMATUBHBIMU JIOKYMEHTAMU M 3aKOHOJIATEIBHOM 0a30i; MOMCK U 0030p HAyYHBIX
MyOJIMKAUi U SJIEKTPOHHBIX UCTOYHUKOB MH(OPMAITIH, TTOIrOTOBKA 3aKIIFOYSHHS TI0 0030DY;
BBINOJIHEHHE KOHTPOJIBHBIX PabOT, TBOPUECKUX (MPOEKTHBIX) 3aJaHUM;
peleHue 3aj1ay, BHIOJIHEHNE YIPaKHEHUH;

HanucaHue pedeparos (3cce);

paboTa ¢ TecTaMH U BOIIPOCAMH JJIsi CAMOTIPOBEPKH;

BBITTOJTHEHHUE TIEPEBOIOB HA MHOCTPAHHBIC SI3BIKH/C MHOCTPAHHBIX SI3BIKOB;

MOJICIIMPOBAHNE W/WITA aHATTN3 KOHKPETHBIX MTPOOJIEMHBIX CUTYAIIHIA;

00paboTKa CTATUCTHYECKUX JAHHBIX, HOPMAaTHBHBIX MaTePHAJIOB;

aHaJTM3 CTATUCTUYECKHX W (PaKTHUYECKUX MAaTEepHajoB, COCTABICHHE BBIBOJIOB Ha OCHOBE

MIPOBEICHHOTO aHaN3a | T.JI.
CamocrosiTenbHas paboTa CTYIACHTOB MPOBOAMWTCS B BUJE NMHUCHMEHHBIX JIOMAITHUX 3alaHui (B TOM
YyCIie, Pa3HOYPOBHEBBIX 3aJaHUii), MOJrOTOBKM KOHCIICKTOB IO TeMaM MPAaKTHYECKHX 3aHATHH. CTyIeHTHI
NHCHMEHHO BBINOJHSIOT 33JaHMs JJIsI CAMOCTOSITENBHOM PabOThl, MOJB3YsCh TEOPETUYECKHM MaTepHUaioM
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(;rexkmmu, yaeOHast TUTepaTypa U HHTEPHET-PECYPCHI 10 TAHHOW TeMe), IOCIIE Yero MPOBOIUTCS 00CYKICHHE
JTAHHOW TEMBI TI0]] PyKOBOJICTBOM ITPETIOAaBaTerIs.

Bormpocsl, BBIHOCUMBIC Ha CAMOCTOATEIBHOE U3yYCHHE, a TAKKE yaeOHast TUTepaTypa i METOINICCKUI
MaTepHaJl o OPraHu3alui CaMOCTOSTEIILHOM Pa0OThI CTYJACHTOB OTPa)KEHbI B Y 4e0HO-METOIMYCCKOM KapTe
JUCITUTUINHBI «Du3ndeckas u kKojutonHas xumus» (Tadm. 5.1.), a Takke Ha caliTe TMCTAHIIMOHHOTO
o6yuenust COI'Y miomraaka cuctembl «MOODLE» mo cesiike: http://Ims.nosu.ru/

[To kaxm0#t U3 TEeM JJIsl CAMOCTOSITEILHOTO M3YUYCHHMSI, PUBEACHHBIX B pa0d0oYeii mporpaMMe, CTyICHTaM
cllelyeT CHayaja MPOYMTaTh PEKOMEHIAOBAHHYIO JUTEPATypy U MPU HEOOXOJMMOCTH COCTABUTH KPATKHIM
KOHCIICKT OCHOBHBIX TIOJOXKCHH, TEPMHHOB, CBEICHUH, TpPEOYIOMUX 3allOMUHAHUS W  SBIISIONIMXCS
OCHOBOIIOJIATAIOIIUMH B OTOH TEME.

[Tpu moAroTOBKE 3aJaHUM IO CAMOCTOATEIBHON paboTe CTyIeHTaM HEOOXOAMMO OPUEHTHPOBATHCS HA
KOHCTICKTBI JICKITHI, PEKOMEHIyEMYIO JINTEPATYPY.

Jliia pacmimpeHus 3HaHUH TI0 JUCIUILTMHE PEKOMEHITYeTCs CTIOb30BaTh MIHTEpHET-pecypChl:
IPOBOJUTH IMOWCK B pa3IHYHBIX CHCTEMax, TaKhX Kak OOIIHMe IMOMCKOBBIE CHCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKKe crelralIbHbIe [IOUCKOBBIE CUCTEMBI: www.chem.msu.su,
www.chemnavigator.hotbox.ru.

MeTtoanyecKue peKOMeHIAUMH M0 UCIO0JIb30BAHUI0O HHPOPMAMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 00y4YeHust

I[J'ISI HN3YUCHUA JICKOHMOHHOI'O Marcepuajia AUCHUIUIMHBI HPUMCHAKOTCA ayAHWOBU3YAJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIMH, KOTOPble HE OTPHULAIOT TPaJULUOHHBIC, IPOBEPEHHbIC BpPEMEHEM
MCTOABI NPpCIOJaBaHusA, HO, IIPHU 3TOM, OHU IMOBLIIIAKOT HATJIAAHOCTD, I/IH(i)OpMaTI/IBHOCTI), OICPaTUBHOCTDH
B II0Jjaue MH(OpMaIuK, HO3BOJISIOT SKOHOMUTH BpEMsl 3aHATUH.

KonTponb camocTodTenbHOM paboOThl CTYAEHTOB IpPHU3BaH CJelaTh Ipolecc o0ydeHus Oosee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3ajmaya He ocTaBuTh 0€3 BHMMAaHUS Ja)ke, Ha IEpBBIA B3IJIAA,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KomnbroTepHoe TecTUpOoBaHKE O3BOJISIET OCYILECTBIIATh UTOIOBBI KOHTPOJIb 3HAHUN CTYJCHTOB.
TecToBelii Marepuan BKJIIOYAET B ce0s COIEpKAHHWE BOMPOCOB IO KaXIOMY U3 0003HAYEHHBIX
IpOrpamMMoii pa3zienos.

KZDKI[BIﬁ BOIIPOC MpeanoJgara€t HECKOJbKO BAapHAHTOB OTBETOB, CPCAU KOTOPLIX HMCIOTCA
a0COJIIOTHO HEBEpHBIH, MPAaBUIbHBIA U B OOJBIIEH MM MEHBIIEH CTENEHHM PACKPBIBAIOIIMI CYIIHOCTh
Bompoca. B mporecce KOMITBIOTEPHOTO TECTHPOBAaHMS 3ajada CTYJICHTOB OMNpPEAETSIeTcsl Kak BBIOOD
IPaBUIBHOTO OTBETa M3 MHOrooOpaszusi BapHaHTOB. B TECTOBBIX 3aJaHUSAX €CThb BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIBIOTEpPHOrO TECTUPOBAHMUS, 3a/1a4a CTYJCHTA OINpeaensieTcss Kak BhIOOp
MIPAaBUIIBHOTO OTBETA U3 MHOI000pa3usi BAPUAHTOB.

BOHpOCI)I 1 TEMBI, OTBOAMMBIC Ha BBIIIOJHCHUC CaMOCTOSITETbHOM pa6OTI)I 110 JUCHUIIJIMHE, a
TaKKe KpUTEpUH OLICHUBAHUS 110 KaXXJI0OMY BUY paboThl conepxkarcs B paznene 8 PIT/I.

8. OueHoYHbIe CpeACTBAa /Sl TEKYLIEro KOHTPOJA YCIeBaeMOCTH, Py0e:KHOH aTTecTanuv U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHHS THCHHUIINHBI.

Pabouas mporpamma mpeaycMaTpUBAaeT MPOBEACHUE JIGKIIMOHHBIX M JIAOOPATOPHBIX 3aHATUH, a
TaK)Ke CJIeyIoIIre BUbl paboT: CaMOCTOATEIbHYIO pabOTy CTYIEHTOB MO MOJATOTOBKE YCTHBIX JIOKJIA/I0B,
U 00CYXJICHHI 10 TeMaM AUCLUIUIMHBI - paboTy B aKTUBHOM U UHTEPAKTUBHOM (popmax.

Buabi koHTpOJIA.

Pabouas mporpamma npezmnonaraet TeKyIMi U MPOMEKYTOUHbBIN KOHTPOJIb 3HAHHH.

Tekymuii KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBISEMbII MOHMTOPHHI YPOBHSI YCBOEHUS
3HaHWH U (HOpPMHUpPOBaHMS YMEHUH M HaBBIKOB B TEUEHHE CeMecTpa MM ydyeOHoro roxaa. Tekymuit
KOHTpOJIb 3HAaHUH, YMEHUM U HABBIKOB CTYAECHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayJUTOPHBIX)
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3aHATHHA, TMPOBOJUMBIX IO pacmucaHuio. DopMamMH TEKYIIEro KOHTPOJS BBICTYHNAIOT ONPOCbL HA
J1abOPaAmMopHbIX 3aHAMUSX, A makdxice Kopomkue (00 15 mun.) 3a0anus, BBHIIOJHIEMBIC CTYJICHTAMHU B
HayvaJje JIKIUH C eJbI0 TPOBEPKU HATMYUS 3HAHUH, HEOOXOIMMBIX JIJIsl YCBOSHHSI HOBOTO MaTepHasa Win
B KOHIIC JICKIIUH JIJIS1 BBIACHCHHS CTCIICHN YCBOCHHUS M3JI0KEHHOTO MaTepHala.

PyOexHbIli KOHTPOJIb OCYIIECTBISIETCS 1O OoJiee WIM MEHEE CaMOCTOSTEILHBIM paslieinaMm —
y4eOHBIM MOJYJISIM Kypca W TPOBOJMTCS IO OKOHYAHWM HM3YYCHHsS MaTepuaia MOJIYyJs B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOeXHBIi KOHTPOJIb MPOBOJUTCS C IICNBIO OMPENIEICHUsS KadecTBa YCBOCHHS
MaTepuana y4eOHOro MOAYJs B ICJIOM. B TeueHue cemecTpa MPOBOAMTCS JBAa TaKUX KOHTPOJIBHBIX
MEPOTIPHUSATHUS 110 TPAPUKY.

Tekymuid KOHTPOJIb 3HAHWHA MPOBOIMTCS IYyTEM OIICHKH BBIMOJIHCHHS NMHUCbMEHHBIX 3aaHHA U
YCTHBIX OTBETOB K JIAOOPATOPHBIM 3aHSTHSIM.

O1eHOYHBIC CPEJICTBA JIJIS TEKYIIETO KOHTPOJIS YCIIEBACMOCTH, ITPOMEKYTOUYHOM aTTeCTaIlMU 10
WTOraM OCBOCHMS JUCLHUILINHEI.

[TpoBeneHNE TEKYIIEr0o W MPOMEKYTOYHOTO KOHTPOJS IO JUCIUIUIMHE OCYIISCTBIISCTCS B
cootBercTBuH ¢ [Tonoxennem COI'Y.!

BAJIUIBHAS CTPYKTYPA OLIEHKHA

Make.
Dopma koumpons
KOJI-BO 0aJlioB
Texymas oreHka cTyeHTa B TedeHue 1-8 Henenu cocTouT 25
u3:
* BrinosiHeHus 3ajaHuil Ha 1a00paTOPHBIX 3aHATUAX 10
* BpinoaHeHus JOMAIIHUX 3a1aHAN 5
* CaMOCTOSITEIIbHBIX padOT 10
1-51 pyOexHasi mucbMeHHast KOHTPOJbHast paboTa 25
Texymas oueHka cryneHta B TeueHue 10-15 Hemenu 25
COCTOUT M3:
* BrinonHeHus 3a1aHuil Ha 1aOOPATOPHBIX 3aHATUAX 10
* BLInmoaHeHUs JOMAIIHUX 3aJaHui 5
* CaMOCTOSITEIbHBIX PabOT 10
2-51 pyOexXHasi NMCbMEHHAasi KOHTPOJIbHAs paboTa 25
Hroro 100

MeTtoauka (OPMHPOBAHHS Pe3yIbTHPYIOLIEH OlEeHKH.”

B xoze Texy1iero KoHTposs cTyneHThl MOryT Hadpars 0-100 6amios:

1 —s1 pyOesKHAsI aTTecTALMsI -MaKCUMAJIbHO 50 0a/1J10B; U3 HHUX:

Ot 0 1o 25 6amioB (pyOekHas arrecTanys) — TecTUpoBaHue B HeHTpe TectupoBanus COI'Y umm
YKa3bIBa€TCSl HUCMOJIb3yeMas MpHU M3YYEHUM JaHHOM JUCHMIUIMHBI (opma (MUCbMeHHass paboTa,
KOJUIOKBUYM, 3CCe H T.11.);

Ot 0 10 25 GannoB(TeKyllas OlIEHKa) — aKTHBHas pa0doTa 3a JaHHBIM MepuoJ] Ha CEMHHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

2-91 pyOe:KHAS aTTECTAIMS — MAKCUMAJIBLHO 50 0a/1J10B; U3 HUX:

Ot 0 10 25 6amnoB(pyOekHas aTTecTalws) — TeCTUpoBaHue B 1ieHTpe TectupoBanms COI'Y;

Ot 0 1o 25 GamioB (TeKyllas OLEHKa)— aKTHBHAs paboTa 3a JaHHBIM MEepHOJ Ha CEMUHApPCKUX
(TpaKTUYECKUX) 3aHATHAX

! Monoxenue o TEKYIIEeM KOHTPOJIC YCIIEBACMOCTH M IPOMEXKYTOYHOH aTTECTAIlMH OOYYAIOUIMXCS 1O 00pa30BaTeIbHBIM
IporpaMMaM BBICIIET0 00pa3oBaHHs — MporpaMmaM OakaiaBpuara, Maructparypsl U cnenuanmutera B COI'Y.(B mocnemaneit
penaknuu ot 08.07.20 r. I[Ip.Ne 173)

2 B cooreerctsuu ¢ [onoxennem o BPC onennpanus 00yJaromuxcs 09HON (POPMBI IO 00pa30BATEIEHBIM IPOTrpaMMaM

BBICIIETO 00pa3oBaHus — MporpaMMam Oakanaspuata u crienuanurera B ®I'6OY BO COTI'Y (ot 05.03.2018 r., ip.Ne 47)
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IIpoMeKyTOUHBIN KOHTPOJIb:

Jlast 3x3aMeHna:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT nonydaeT 0-50 6amioBs.

CTyneHThl, TOJYYUBIIME B XOJI€ TEKyHlero u pyOexHoro KoHTpods 56-100 OGamios
ABTOMATUYECKHU MOITYYaIOT «3aueTy.

PesynpTHpyromas omeHka ckiaasiBaeTcs o cootBeTcTBYomel bPC dhopmyie.

IIxaysia uTOroBoOI aKaJeMU4€eCKOM YCIIeBAeMOCTH CTY/IEHTOB MO QU CIHUIIJINHE

Cucrema ouenok COI'Y
Cymma OamioB HaszBanue UucnoBoi SKBUBAJIIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 YIIOBJICTBOPUTEIILHO 3

MeTtoanka (popMHpPOBaHUSA Pe3yIbTUPYIOILIEH OLEHKH.

HTorosas oLieHKa CKJIQJbIBACTCsl KaK CPEAHEB3BEIICHHAs MO pe3yJbTaTaM BCEX OLIEHHWBAEMbIX
paboT Ha MPOTSHKEHUU CEMECTPa, KyJa BXOAT MOCEIICHNE JICSKIIUNA U JTa00PATOPHBIX 3aHITHA, OTBETHI
U JIOTIOJHEHMs Ha Ja00paTOPHBIX 3aHATHSAX, KOHTPOJbHBIE paOOTHl (KOHTPOJIbHBIE CPE3bl MO0 UTOTaM
MOJIYJISI), JOTIOJTHHUTEIBHBIC OLICHKH 1O pedepaTtaM B CyMMe C UTOTOBBIMH DPe3yJbTaTaMH OallbHO-
PEUTUHIOr0 TECTUPOBAHUS.

Bonpoch! K 3K3aMeHy 1o aucuuninie «@u3ndecKast M KOJJIOUTHASI XUMUSD)
Paznen «Tepmoaunamuka» (OIIK-2, OTIK-8)

1. OcHOBHBIC TOHTHS XUMHUYECKOH TEPMOIUHAMUKH. TEPMUHBI U TOHSTHUS: cUCTeMa (OTKpBITasi, 3aKpbITas,
W30JIMPOBAaHHAs, TOMOI'€HHAsl, T€TEPOreHHas1), COCTOSIHUE U CBOICTBA CHCTEMBI.

2. TlepBblil 3aKOH TEPMOAMHAMHUKH, (QOPMYTUPOBKA, MAaTEMAaTH4YEeCKOE BBIpaXKCHUE. BHYTpeHHsS 3Heprus,
SHTaNbNUs. Beipaxkenue |-ro 3akoHa A1l HF30TEPMHUUYECKOTO, H30XOPHOTO M N300apHOT0 TPOIIECCOB.

3. TermoemkocTb. McTuHHAs, MOJISIPHAS TEIUIOEMKOCTD. M30X0pHas, n3o0apHas TEII0eMKOCTb.

4. Ternoseie 3¢ dexTrl. 3akoH ['ecca. 3aBUCMMOCTB TEIIOBOTO 3P eKTa XUMHUUECKON peakiuy OT TeMIEepPaTyphl
(ypaBuenue Kupxroda).

5. Beruucnenne TemnoBbx 3pexToB xummdeckux peaknuii. Kagopumerpus. TemmoTsl pacTBOpeHHs 1 HEUTpaIH3alnH.

6. BHyTpeHHss sHeprust. DHTansnus. TemioBoi r¢dexT xummdeckon peakun. 3akoH ['ecca.

7. Bropo#t 3akoH TepmoauHamuku. @opmynupoBka ll-ro 3akoHa TepMOAMHAMHUKH. DHTpOMNUS. 3aBUCUMOCTD
SHTPONHH OT TEMIEPATYpPBI. MI3MEHEHNE SHTPOIINU B HEKOTOPBIX MPOLIECCaX.

8. Ompenenenrie MOJISIPHON Macchl PaCTBOPEHHOTO BEIECTBA KPHOCKOMMUYECKHM, 0YITMOCKONMUYECKAM HWITH
OCMOTHYECKHM METOJIOM.

9. WpeanbHble pacTBOPHI. 3aKOHBI MAEANBHBIX pacTBOpoB. OCMOC M OCMOTHYECKOE JaBieHHe. 3akoH BanT-
Tododa, Payns. [lonmwkenne TemMrepaTypsl 3aMep3aHus pacTBOpa (KPHOCKOTIHS).

10. CunbHble 3meKTponuThl. OCOOCHHOCTH CBOWMCTB CHIIBHBIX JIIEKTPOIUTOB. K03(h(UIMEHT aKTHBHOCTH.
[lonsiTHe conpBaTanuu (TMAPaTALNH) HOHOB.

11. KonmykToMeTpuyeckoe TUTpoBaHHe. TUTpOBaHWE CHIIBHOM KHCIOTHI CHJIBHBIM OCHOBaHMEM. THTpoBaHHE
c1a00ii KHCIIOTHI CUIIBHBIM OCHOBAaHHEM.

12. Dnexrpudeckas NPOBOJUMOCTb PacTBOpPoB. CKOPOCTh IBMXKEHHsI HOHOB. YJeNbHas, SKBHUBAJCHTHAs
MPOBOJUMOCTD HJIEKTPOJIUTOB U UX 3aBUCHMOCTB OT Pa3JInUHBIX (PAKTOPOB.

13. Tepmoxumust. Terutorsl 00pa3oBaHus U cropanus BemiecTB. CTaHIapTHBIC TEIIOBbIE PEKTHI.

14. TepmoauHamMHuecKre NOTeHNUANbl. JHeprus [ud6ca w sueprus [enpmronbna. YpaeHenwe ['nbOca-
I'enpMromsna.

15. YpaBHeHnne n3o0apsl 1 H30XOPbl XUMHUYECKO peakiuy. BiusHue TeMieparypsl Ha XMMHYECKOE PaBHOBECHE.
Cwmenienue paBHoBecus (npuHumn Jle-1llarense).
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16. Bropoe Hauano tepmoanHamMuky. JHTporws. [loctymat [Inanka. BeraucneHust n3MeHeHUH SHTPOIHH B Pa3IMIHBIX
Hporeccax.

17. Camomnpon3BOIIbHBIE B HECAMOIIPOHU3BOJIBHEIE TIPOIecChl. KpuTepnu caMonpon3BOIEHOCTH MPOIIECCOB. Y CIIOBHSA
TEPMOJUHAMHNYICCKOT'O PAaBHOBCCHUS.

18. ypaBHeHI/Ie N30TCPMbL XUMHYECKOMN peaKkuunu. XHUMHUYECKOE PaBHOBECHUEC B I'€TCPOICHHBIX CUCTEMAX.

19. ypaBHeHI/Ie I/I306apI)I 1 U30XOPbI XUMHUYECKOMH peakuu. Bausaue TEMIICPATYyPbl HA XUMHNYCCKOC PAaBHOBCCHUC.
Cwmemienue paBHoBecus (npuHiun Jle-1llarense).

20. DKBUBaJICHTHAS JIEKTPUYECKasi IPOBOAUMOCTh U 3aBUCHMOCTH €€ OT Pa3HBIX (DaKTOPOB.

21. ToMoreHHBIE U TeTepOTeHHBIE crcTeMBl. [IpaBmio a3 ['m6bca.

22. TepMomuHaMHKa TajbBaHMUYECKOTO 3jeMeHTa. OmpeaeieHnue MOJHOH, CBOOOIHOM M CBS3aHHON SHEPIUU
raJlbBaHUYECKOI0 JIEMEHTA.

23. Obpatumble U HeoOpaTHMBIE eKTpoasl. Kinaccudpukanus oOpaTHMBIX 3JIEKTPOAOB (dJEKTPOIBI MEPBOTO
poma).

24. OnpeneneHne >IEKTPUIESCKON MPOBOAUMOCTH pacTBOpoB. KonmykromeTpuueckas sueiika. Onpenpenenne
CTETIEH! U KOHCTAHTBI IUCCOLMALIMH CI1a00T0 3JICKTPOJINTA 110 SIEKTPHUECKON MPOBOJIUMOCTH PAacTBOPA.

25. PaBHOBECHBIE 3JIEKTPOHBIE TPOIECCH U ANEKTPOABIKYIINE CHIIBL. DIEKTPOJ, IEKTPOIHBINA MOTCHINAT U
3.11.C. 2IEKTPOXUMUYECKOH IIETIH.

26. Teopun BOBHUKHOBEHUS CKayKa IMOTEHIIMAla Ha TPaHHIle METaJlI — PacTBOpP.

27. ®a3oBbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpaMmma COCTOSIHUSI CEpHI.

28. PaBHOBecHBIE OSJEKTPOAHBIE TMPOLECCHl M AIEKTPOABMKYyIIHE CHibl. OOpaTuMble W HeoOpaTUMbIE
anekTpoasl. Kiaccudukarys 00paTHMBIX 3JIEKTPOIOB (JIEKTPOIBI BTOPOTO POJIa).

29. TanpBaHMYECKHIA DJIEMEHT. XUMHYECKHE W KOHIIEHTPAIIMOHHBIC TallbBaHHYECKHE 3JIeMeHThl. OOmue
BBIPKECHUS UL 3.11.C. TabBAHUYECKOTO 3JIEMEHTA.

30. PaBHOBecme Mexay TBepAod ¢a3oil W paciulaBoM B OWHAPHBIX CHCTEMaX. [epMUYeCKHH aHalu3.
JuarpamMma cocTostHUS OGMHAPHBIX CUCTEM C 3BTEKTUKOM. [IpaBuio peryara.

31. TlormxeHne TeMnepaTypsl 3aMmep3anus pactBopa. Kpnockonwst. [1oBbIeHIe TeMIIepaTyphl KHIIEHHUS PacTBOpa.
30ymuockomusi. Ocmoc. MI30TOHNYECKHE pacTBOPHI.

32. ®a3oBnle PaBHOBECHA B OJHOKOMIIOHCHTHBIX CUCTEMAX. I[HarpaMMa COCTOsAHHA BOABI.

Paznen «Xumunueckas kuHeruka» (OIIK-2, OIIK-8)
1. OcHoBHBIC MOHATUS M HOCTYNAThl (OpPMaIbHOM KHMHETUKHU. [IpsiMas m oOpaTHasi KMHETHYECKHE 3a/adH.
[TapameTpsl KHHETHYECKUX YPaBHEHHH.
2.  MonexyisipHOCTh U TIOPSJIOK peakiuu. MeToabl onpeeieHus mopsaKa peakiuu. Peakiuy nepeMeHHOro
nopsiaKa (MIPUBECTH MTPUMEPHI).
3. VYpaBHenue Appenuyca. CrocoObl onpeneneHus ONbITHOW SHEPTUU aKTHBALMH, U €€ CBA3b C SHEPTUSIMU
AKTUBAIIUH 3JIEMEHTAPHBIX MTPOIECCOB.
4. Kunernueckoe OINUCaHWE HEOOPATUMBIX PEaKIWH TEepBOro TOpSAKa B 3aKPBITBIX cHcTeMax. Bpews
MOJIYNIPEBPALIECHUS U CPEIHEE BPEMSI )KU3HH MCXOTHBIX MOJIEKYIL.
5. OOpaTtumas peakLusi IEpBOrO MOPSAKA U ONpEeIeHUE e KHHETHYECKUX napameTpoB. CKOpOCTh peaKuu
Y XUMHUYECKOE CPOJICTBO.
6. HeoOpaTumble peakiuy HYJIEBOIO M BTOPOTO MOPSAKOB, ONpPENeIeHNEe KOHCTAHThl CKOPOCTH W3 OIBITHBIX
JNaHHBIX. ABTOKaTaJUTHYeCKash peakuus. Bpems mnomynpeBpaiuieHuss (IpU OIMHAKOBBIX KOHLEHTPALMAX
KOMITOHEHTOB).
7. Heobpatumble mocieqoBaTeNbHBIE PEAKIMH MEPBOT0 MOpAaKa (TOUYHOE U MPHOIMMKEHHOE pelIeHus
KMHETHYECKOH 3a/1aun).
8. VYpaBHenne Muxasnuca-Menrten. OmnpejieieHHe €ro KWHETUYECKUX TapaMeTpOB M3 OMBITHBIX JaHHBIX.
CormocTaBienne co cxemoit JIsnrMiopa-XuHIIEeIbBYa B T€TEPOTCHHOM KaTaJIH3e.
9. Kuneruka hepMEHTaTUBHBIX PEAKLUI C KOHKYPEHTHBIM HHTHOUPOBAHUEM.
10. HepasBerBieHHble LenHble peakuud. CKOpOCTh TEMHOBOH M (POTOXMMHUYECKOW peakuuu 0O0pa3oBaHMs
HBr. YpaBuenue boaenmreitna-JIunaa.
11. Ckopoctn peaknuié B OTKPBITBIX CHCTEMax. YPpaBHEHHE Ui CTAlHOHAPHOH CKOPOCTH pPEaKUWH B
peakTopax HIEATIBHOTO CMEIIEHHS W WACANbHOTO BBITECHEHHs. CKOPOCTH peakluu NEPBOTO IMOpsIKAa B
peakTope UaeabHOrO cMeleHus (HeoOpatumas u oOpatumas peakius). OnpezeseHrue KOHCTAHT CKOPOCTH 10
CTaIllMOHAPHBIM KOHIIEHTPAIMSIM HCXOAHOTO BEIIECTBA U MPOAYKTA PEAKIIHH.
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12. Hcnomp3oBanue aanabaTHYeCKOro TPHOMIDKEHUS [UIS ONHMCAHWSA XUMHWYECKOW peaknuu YacTHIL:
MMOBEPXHOCTh NOTEHIMAIBHON 3HEPTUH, yTh PEaKLUH, SHEPTHS aKTUBALINU.

13. Teopusi akKTHBMPOBAHHOTO KOMIUIEKCA M CTaTHCTHYECKHH BBIBOJ OCHOBHOTO YypaBHEHHs. B3ammocBs3b
OTNIBITHOM ¥ UICTUHHOM SHEPTrUil aKTUBAIUH.

14. IlpumeHeHHE TEOPHH AaKTUBHBIX COyIAPEHUN K OMMONEKYISIPHBIM PEAKIIHSIM.

15. Hutepnperanuss NpeAdKCHOHEHIMAIFHOTO MHOXHTENS B CTATUCTUYECKOM U TEPMOJUHAMHUYECKOM
acreKTax TeOPHUU aKTHBUPOBAHHOTO KOMILIEKCA. DHTPOIHS aKTUBALIUH.

16. MoHoMoOmNeKyIsIpHbIC PEaKINH U X OMHMCAaHNE B TECOPUU AKTUBHPOBAHHOT'O KOMIUIEKCA (B CTATUCTUYECKOM
U TEPMOANHAMHYECKOM aCIECKTaXx).

17. Kunernyeckne ocoOEHHOCTH MOHOMOJEKYIApHBIX peakuuid. [Ipumenenue teopum coyngapeHuii. Cxema
JInnnemana.

18. Peakuum B pactBopax. YpaBHeHne CMOIYXOBCKOTO M €ro NPUMEHEHHE B KMHETHKE OMMOIEKYJISPHBIX
pEaKLHUid.

19. KunHernueckue XapaKTEPUCTHKH 3JI€MEHTapHbIX mporeccoB (oroxumuu. [Ipuanun Ppanka-KonmgoHa.
dusznyeckre 1 XMMUYECKHE CBOMCTBA MOJIEKYJI B 3JIEKTPOHHO-BO30YKI€HHOM COCTOSIHUH.

20. 3axonwel ¢oroxumun (3akoHbl byre-Jlambepra-bepa, Baut-I'odda, Oiinmreiina). KBaHTOBBIH BBIXOJ,.
MHuorodoTOHHOE TOTIIOIICHHE.

21. OcHOBHBIE MOHATUS W KJIACCH(PUKAMK B KaTaJu3e: TETEPOreHHBIH W TOMOICHHBIH KaTajus,
(hepMeHTaTHBHBIN KaTaiu3, aBTOKATAIN3, aKTHUBHOCTb U CEJIIEKTUBHOCTH KaTalnn3aTopoB, 4nucio o6opotoB (TOF
u TON). Katanu3 Ha HAaHOYACTHIIAX.

22. MexaHU3Mbl KUCIOTHO-OCHOBHBIX KaTaJIMTHYECKUX pEaKUuil W ux kiaccubpukauusa. LleomuTsl u ux
cBolicTBa. TBEpAbIE KUCIOTHI KaK KATAIU3ATOPBL.

23. KuHeTwka peakiuii OOIIEro KHCJIOTHOTO M OOINEro OCHOBHOTO KaTajin3a. MeXaHW3Mbl pPeakiud Hu
JTUMUTHUPYIOLIHE CTaIuM Ipoliecca. YpaBHeHre bpeHcrena u ero ananms.

24. KuHeTWKa TeTEePOTCHHO-KAaTATUTHUECKUX peaknud ¢ audQGy3HOHHBIMA OTPAaHUYCHUSMHU. BHENHSs
T dyszust.

25. KuHeTHKa KaTaMTHYECKHUX peaklMii BO BHyTpeHHeH aupdy3HOHHOM 001acTH.

26. DneKTpONUTHYECKas  JUCCOLMALMS:  JKCHEPUMEHTAlbHBIC  IPOSBICHUS U KOJMYCCTBEHHbIE
cooTHouleHu. [ I[pyuuHbBl yCTONYMBOCTH MOHOB B PacTBOpaxX 3JEKTPOJIUTOB. TeOpUs CHIIBHBIX 3JEKTPOJIUTOB
Jeb6as-XrokKens.

27. YpaenbHas W SKBHUBAJICHTHAs 3JIEKTPOIPOBOTHOCTH HJICKTPOJUTOB. [IONBMXHOCTH OTHENBHBIX HOHOB.
Omnupuueckuii 3akoH Konbpayma u ero obocnoBanue OH3arepom.

28. Umcna mepeHoca, HWOHHBIE AJIEKTPONPOBOJHOCTH, TMOABMXHOCTH W Kodhduimentsl auddysun, wnx
3aBHCHUMOCTH OT KOHLIEHTPALUK PacTBOpa.

29. 3aBHCHMOCTb 3KBUBAJCHTHOH 3JIEKTPONPOBOAHOCTH OT TEMIIEPaTypbl, NPHUPOILI PACTBOPUTEIS H
KOHIIEHTpAIMK pacTBopa. Y paBHeHue OH3arepa.

30. Ipomeccrt auddysnm u MUrpanuud B pacTBopax snekTponutroB. Dopmyna HepHcra-DiiHITeHa.
Huddy3noHHbII MOTEHIMAN Ha TPaHULIE ABYX PACTBOPOB.

31. Pa3HOCTM TIOTEHIMAJIOB B JJICKTPOXUMHUECKUX cucTemax. [loTenuuansl Bomsra u  [anbpanm.
IToBepXHOCTHBIN MTOTEHLIAAI.

32. DneKTpOXUMHYECKHH IOTEHIMal. YCJIOBHS DPAaBHOBECHs Ha TPaHHUIE DHJEKTpoJa C PAacTBOPOM U B
3JIEKTPOXUMHUYECKOH 1enu. YpaBHeHue HepHera.

33. CranpaptHeie 3nekTpoaHble nmoteHman bl Pacuer D/IC ¢ moMOIIbI0 TaOIUI] CTaHJAPTHBIX MOTEHIIMAIOB.
Huarpammet [1yp0s.

34. Knaccupukanus 3J1eKTPOI0B U JEKTPOXUMHUYECKHUX LIETEH.

35. VYpaBuenwue ['m606ca-I'enbMronpiia 1 ero NprUMEHEHNE K 3JIeKTPOXHUMUYECKUM CUCTEMaM.

36. Omnpenenenne merosioM DJIC sreprun ['m60ca, SHTATBIINY U SHTPOITHUA XUMHUYECKON PEaKITHH.

37. Omnpenenenne meroaom I/C kordduumentos akruBHocTH, pH pacTBopa, Npou3BeeHUH PacTBOPUMOCTH,
KOHCTaHT yCTONYMBOCTH KOMIUIEKCHBIX COSTMHEHNN.

38. DnexTpokanuiusipHbIe siBIeHUs. [[oTeHIan HyJIeBOTO 3apsiia. 3aBUCUMOCTh TTOBEPXHOCTHOTO HATSKEHHUS
OT TIOTEHLIMAJIa B PACTBOPaX MOBEPXHOCTHO-aKTHUBHBIX M TOBEPXHOCTHO-HEAKTHUBHBIX 3JICKTPOJIHUTOB.

39. MonenpHble MPECTaBICHUS O CTPOSHUH 3apsHKEHHOW Mex(a3Hoi rpaHuisl (Monenu I'ensmronsua, ['yu-
Yanmena, [Itepra u ['pama).
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40. Tlonsporpadus: CynHOCTh METO/a, YpaBHEHHE MOJSIporpaduueckoll BOMHBI. YpaBHeHHe WnbkoBuua Juis
PTYTHOTO KalarowLIero 3IeKTpoaa.

41. DReKTPOXMMHUYECKUE IMPOLECCHI, MPOTCKAIOIINE MPH KOPPO3UM METAJUIOB: CTAIMOHAPHBIN MOTCHIMAT U
TOK CaMOPacTBOPEHHUS MeTauta. MeTObl 3aIUThl METAJUIOB OT KOPPO3HH.

42. XuMuYecKue WCTOYHHWKH TOKAa. TepMOIUHAMUYECKHE M KUHETUYECKUE acleKThl uX pabotrhl. [IpuunHbI
camopaspsa.

Paznennbl «XuMHu4YecKasi KHHETHKaY, «iaekTpoxumus» (OIIK-2, OIIK-8)
1. Xummaeckas kuHeTnka. dopmanbHass kuHeTHKA. CTENeHb MPOTEKaHWs XUMHUYECKOH peakiuu. CKOpPOCTh
peaknuu. Kunerndyeckoe ypaBHEHHE.
2. Xumnyeckas kuHeTtrka. Koncranrta ckopoctu. Ilopsinok peakumu. Peakiiuu HynneBoro, nepBoro U BTOpOro
nopsnka. [lepuon nonynpespaieHus.
3. MonexymnspHas XUMHYECKasi KWHETHKa. MeXaHN3Mbl XUMHYECKHAX peakiiuil. MoIeKyIIpHOCTh U MOPSIOK
peakuuu. MeTos! onpeneaeHns MopsaaKa XUMHYECKUX peakLni.
4. MonekynsipHast xXuMuueckasi kuHeTuka. Cinoxxaele peakiun. OOpaTUMble XUMHUYECKUE peakunu. M3MeHenne
KOHIEHTPALH PEarupyIoNNX BEIECTB B XOA€ PEAKIIHN.
5. MonekynsapHast xumuueckas KuHetuka. Croxxuble peakquu. COnpsyKeHHbIE XUMUYECKHUE PEaKLUU.
W3MeHeHne KOHIIEHTPALMU pearupyomnX BEUIeCTB B X0/I€ peaKIuu.
6. MonekynspHas xumMudyeckas knHeTuka. CioxkHble peakiuu. [lapannenbHble XUMHUUECKHE PEaKIHH.
W3MeHeHne KOHIIEHTPaluy pearupyouX BEMIECTB B X0 pEaKIUH.
7. KoHcTaHTa CKOPOCTH peakiiuu. BimsHue TeMeparypsl Ha CkOpocTh peakiuu. [IpaBuio Bant-I'odda.
VYpasaenue Appenunyca. PU3N4eCKHil CMBICT BEIMYUH YpaBHEHUsI AppeHuyca.
8. KoHcTaHTa ckopocTu peakiuu. BiusiHue TemMnepaTypsl Ha KOHCTaHTY CKOPOCTH peakuuu [lonarue sHepruu
aKTHUBAIMH. DKCIIEPUMEHTAIBHOE ONIPENIECIICHNE SJHEPTUN aKTUBALUH.
9. KoHcTaHTa ckopocTH peakunu. Biusnue TemMnepatypsl Ha KOHCTaHTY CKOpOCTH peakiuu [loHsTre sHeprun
aKTHUBAIMH. DKCIIEPUMEHTAIBHOE ONIPENIECIICHNE SJHEPTUN aKTUBALUH.
10. Karanuz. OOmiye moioyKeHusl ¥ 3aKOHOMEPHOCTH KaTalln3a. DHepreThudeckas cXxemMa Peakiiuy ¢ y4acTHeM
KaTajau3aTopa.
11. T'omorenHslii katanus, npuMepbl. CKOPOCTh, KOHCTaHTa CKOPOCTH TOMOTEHHOT'O KaTalu3a.
12. I'ereporennslit kKatanu3, mpuMmepbl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOTEHHOT'O KaTaln3a.
13. Cnoxuble peakiinu. Kiaccugpukaius CIoKHBIX peakiliii B XAMUYECKON KUHETUKE.
14. KuHeTnka reTeporeHHbIX MpOoIeccOB, KOHCTaHTa CKOPOCTH. 3akoHbl Duka it onucanus 1udQy3noHHBIX
MIPOLIECCOB.
15. Cnoxuble peakuuu. LlenHpie, OTOXMMUYECKUE PEAKIINH.
16. Tumbl anmekTpoxuMuuecknx cucteM. CIBOCHHBIE XHUMHYECKHE IEMH, IpuMmep. Bripakenuwe ans 3.7.C.
JIBOMHOMN XUMHUYECKOH LEMH.
17. Teopun rereporenHoro karanusa. MyneruruietHas teopus (A.A.banannun). Teopust akTHBHBIX aHCaMOTeit
(H.1.Ko6o03eB). Dnekrponnas Teopust karaiusa (C.3.Porunckuii, ®.D.BoynbkeHITein).
18.  DnekTpoXUMHYECKHE  CHCTEMBbl  (DJIEKTPOXUMHYECKHE  Ienw). [IpuHIumBl  KiacCHpHUKAUH
JNEKTPOXUMHUYECKHX IIETICH.
19. Turel anekTpoxuMudecKkux cucrteM. Puzndeckue, alIoTPOIINIECKHe MU, MTPUMEpHI.
20. IMorenometpus. OnpeaeneHue U TeopeTudeckoe obocHoBanue. [IpsiMast MOTEHITMOMETPHSL.
[ToTeHnMOMETpHYECKOE TUTPOBAHHE.
21. HepaBHOBECHBIE IEKTPOJHBIE MPOLECCHL. DJIEKTPOJIU3 M €ro OCHOBHBIE 3akOHbBI. HanpsbkeHue npu
anextponuse. [lepenamnpspkenue npu snextponuse. [lotennnan pasnoxenus (Beinenenus). Ilepenanpsoxenue
Ha JIEKTPOZE.
22. Tunsl 2IeKTpoXUMHUECKUX cucteM. IIpocTsle, cioxkHble Xumudeckue nenu. Ilpumepsl. BelpaxkeHnue 3.1.c.
IUTS. BOJIOPOAHO-KUCIOPOIHOTO 3JIEMEHTa.
23. Tumsl SIEKTPOXUMHUYECKUX cucTeM. KOHIEHTpallMOHHBIE IIeH MEepBOro, BToporo poja. Ilpumepsr,
BBIpaXeHUs JUIs 3.1.C. Beipaxkenue 3.1.c. ans snemenTa Januens-Axoou.
24. HepaBHOBECHBIE JIEKTPOIHBIE MTPOLECCH M HX OTJINYMSI OT pABHOBECHBIX. DJIEKTPOIHAS MOJISIpU3aLUs.
[Tomsporpadus.

Pa3znen «Iucnepcubie cucremsi» (OIIK-8, OIK-2)
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1. OcHoBHBIE 3amauuM KOUIOMIHOW XuMmHuH. KonuuecTBeHHas XapaKTEpUCTUKA AHUCIEPCHBIX CHCTEM.
Knaccudukanus mo pazmMepy 4acTuil (JUCIIEPCHOCTH).

2. Peonornyeckue cBOHCTBa CBOOOHOAMCIICPCHBIX CUCTEM. Y paBHeHHUS HproTOHA 1 DWHIITEHHA.

3. Uro6sl Be3BaTh Koarymsiuioo 10 mz 3oms rumpokcuma skenesa (111), B xaxmom ciydae motpeboBanioch
npwinth: 7,6 ma 2 H pactBopa NaCl, 11 mz 0,01 u pactBopa Na,S0, u 13,5 vz 0,001 H pactBopa Kz[Fe (CN)g].
Omnpenenute 3HaK 3apsiia YACTUI] 30JI1 U BBIYHCIUTE MOPOT KOATYJISIHH KaXKI0T0 3JICKTPOJIUTA.

4. Knaccudukanus AMCHEPCHBIX CHCTEM IO arperaTHOMY COCTOSHHIO (a3, MO B3aUMOIECHCTBHIO MEXKIY
JacTHUIIaMH JTUCTIEPCHOM (a3, 1o CTeleH: B3anMOISHCTBIS JUCTIEPCHON (ha3bl C AUCIIEPCHOM CPEIO.

5. Kuneruka ObicTpoii koarymsiuuu. Teopus CMOITyXOBCKOTO.

6. BiusiHue KOHIEHTpaluy, TEMIIEPATyphl U 3JEKTPOJIUTOB Ha 3aCTyJHEBaHUE KeJIaTHHA.

7. O0mas xapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOMBI UX MOIY4EHHUS.

8 OOpazoBanue NMHO(GOOHBIX AWCHEPCHBIX CUCTEM MpPU JUCIEPTHPOBAHUM; MPOLECCH AUCIEPTUPOBAHUS B
MPUPOAE U TEXHUKE.

9. KakoB MexaHW3M CTaOWIHM3aIlMH 3MYJIbCHH ITOBEPXHOCTHO-aKTHBHBIMH BemmecTBamu? Pazbepure Ha
[pUMepe 3MyJIbCUH THUIIA M/B B IPUCYTCTBUH 3MYJIbraTopa ojeara HaTpusl.

10.IToBepxHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKHAKOCTEW. J[MCIepCHOHHBIE W HEAMCIEPCHOHHEBIE
B3auMmogeicTBus. PaboTa korezuu.

11. Crabunmsanus smynscuil u obpamenue ¢as. [Ipuanmn nogdopa smynsraropos. KoameceHrws.

12. Kakoe siBjieHHE Ha3bIBaeTCsl TUKCOTpomuei? B kakux KOJUIOMIHBIX cuUcTeMax oHO HaOmomaercs? [lpu
KaKUX yCIOBUX?

13. Crpoerme wmunem sl ruApodoOHOTO 30y1. BrusHWEe KOHIEHTpAIlMH W TPUPOABI JIIEKTPOJIHTA
(maguddepentHoie 1 HenHANGDQEPEHTHBIE HIEKTPOJIUTHI) HA BEJIMYMHY U 3HAK 3apsi/ia KOJJIOWIHBIX YaCTHII.
14. MeToabl n3MepeHusl MOBEPXHOCTHOTO HATSDKEHHS M CBOOOIHON TTOBEPXHOCTHOM YHEPTUH TBEPBIX TEIl.

15. TosicHuTEe MEXaHU3M CONMOOMIH3ANNH. | ie B MPAKTHKE UCIIONIB3YIOT 3TO SIBIICHUE?

16. 3aBUCUMOCTh NOBEPXHOCTHOI'O HATSKEHUSI BOAHBIX pacTBOpPOB OT KoHUeHTpauuu [IAB. IToBepxHocTHas
aKTUBHOCTb. YpaBHeHue Llumikorckoro. [Ipasuna /rokmo-Tpayoe.

17. CenMeHTaMOHHAS U arperaTuBHasi yCTOWYMBOCTD AUCTIEPCHBIX CHCTEM.

18. Hammummre dhopMyTy MHIIEIUTEI 307151 Hoquaa cepedpa, OIyYeHHOTO TP B3aMMOICCTBUY pa30aBIeHHOTO
pacTBOpa ioau/a Kaus U u30bITKa HUTpaTa cepedbpa. Kakor 3aps Oynet umets rpanyia?

19. Bnusinne naaudQepeHTHIX 1 HenHANPGEPEHTHBIX AIIEKTPOIUTOB Ha AIICKTPOKMHETHUECKUH TOTSHINAT.
Crpoenune MU THAPOPOOHBIX 30JIEH.

20. ®akTopbl arperaTUBHOM YCTOMYNBOCTH AUCIIEPCHBIX CUCTEM.

21. Hamumute ¢dopmyiny MuIEmIsl 307 Opomupa cepebpa, TONY4YEHHOTO TIpH  B3aMMOJCHCTBUU
pa30aBIeHHOrO PacTBOpa HUTpaTa cepedpa U30bITKOM Opomuaa Hatpus. KakoB 3apsin Oyzner umeTs rpaHyna’?
22. YCcTOMUHUBOCTD U KOATryJISILUS KOJUIOMAHBIX cUCTEM. B3auMHas Koaryssiuust 30J1ei.

23. Tonkue TIeHKU: IEHHBIE U AMYJIbCHOHHBIE. [Ipupoaa ycToitunBocTH.

24. 3onp Homuaa cepedpa nonydeH aodaenenneM k 20 mz 0,01 H pactBopa Homuna kamws, 28 ma 0,005 H
pactBopa HuUTparta cepebpa. Hamummre dopmyily MULEIIBI TOTYYEHHOTO 307151 U ONpEeAETIUTEe HalpaBiieHHE
JIBYDKEHMS TPaHyJIbl 30151 Hoauaa cepedpa mpu syieKTpodopese.

25. Teopus ycTouuBOCTH u Koaryisimu kojutonsoB (I'.dpeiimuxa, I'.Mromiepa, Teopus JJJIDO).

26. ToHKUE IUIEHKU: IEHHBIE U AMYJIbcHOHHBIE. [Ipupona ycroitunBocTu.

27. Hanmmwmre ¢opMyiay MULEIUTBI Cyb(ara Gapusi, IOIyYE€HHOTO CIMBAaHUEM OAMHAKOBOTO 00BbeMa CHUIBHO
pa3baBIeHHOTO PacTBOPA XJIopHaa Oapus 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOM KUCIIOTHI.

28. AncCOpOLMOHHOE IIOHMKEHHME TPOYHOCTH TBepAbIX Ted (3dexr Pebunpepa). OcHOBHBIE (HOPMBI
nposieneHus 3 dexra.

29. OcoOeHHOCTH ONTHYECKUX CBOMCTB AUCTIEPCHBIX cucTeM. ONTHYEeCKUE METO B aHATTN3a JUCTIEPCHOCTH.
30. OObBsicHATE MexaHM3M Ha0yXaHUsI W DPACTBOPCHHUS IOJUMEpPOB Ha MpHMepe Kaydyka. UTo Takoe
n30MpaTenbHOCTD Ipolecca HaOyxaHus?

31. OTnmuuuTenpHBIE OCOOCHHOCTH PACTBOPOB IOJIMMEPOB M KOJUIOHWIIOB. SIBIEHWE aHOMAIBHOH BSI3KOCTH
pPacTBOPOB BBICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumeHTaunoHHO-1M((y3HOHHOE PaBHOBECHE, OTIPEIeIEHUE YHcia ABOraapo.

33. BnusiHue KOHUEHTPALUK, TEMIIEPATYPhl U JIEKTPOJIUTOB Ha 3aCTyAHEBaHME )kenaTtuHa. [louemy cTyanm —
3aCTUYHBIE, a TeTTN — XPYyNKHUe?

34. Tepmoaunamuka ajcopounu. [IoBepXHOCTHO-aKTHBHBIC M TOBEPXHOCTHO-MHAKTHBHEIC BEIIECTBA.
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35. Kimaccudukaius 1 MeTo bl mosrydeHus reiei. [lpuseaure mpumepsl. CTyTHH.

36. Iloporu Koarynsiuy SMEKTPOIUTOB JUISI HEKOTOPOTO THApo30ist paBHBL: Cnanos = 300 amonwv/n, Chpcn=
12,5 mmonwv/n, Cnazsos = = 147,5 mmonv/n, Caciz = 0,17 mmonwv/n. Kakoii 3apsig HeCyT 4aCTHUIII 3071517

37. Aspozomn. Kitaccudukariis. aeKTpuiecKkue CBOMCTBa a3po3oiiei. [IpakTnieckoe UCImoah30BaHue.

38. KomnmnuecTBeHHbIE XapaKTEPUCTHKH JIUCIEPCHOCTH: AMCHEPCHOCTh, paluyC KPHUBHU3HBI, YAEIbHAs
noBepXHOCTh. [ToHsATHE 0 MMOPHUIBHBIX M THOPOOHBIX IUCTIEPCHBIX CHCTEMAX.

39. UroObl BbI3BaTh Koaryisiuio 10 mz 301 ruapokcuna xenesa (1), B kaxmom ciaydae motpeboBaioch
npwinth: 7,6 ma 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa Na,S0, u 13,5 vz 0,001 1 pactBopa Kz[Fe (CN)g].
Omnpenenute 3HaK 3apsiia YACTUI] 30JI1 U BBIYHCIIUTE MOPOT KOATYJISIMH KaXI0T0 3JICKTPOJIUTA.

40. Inddyszus B komnouansix cuctemax. CBsasp kodddunmenta muddysuu ¢ pasmMepom 4acTuil.

41. Omynscun. Knaccudukammst smynscuii. MeToabI onipeiesieHns TUIa SMyIbcuil. OCHOBHBIE IPUMEHEHHS.
42. 3onp OpomMua cepebpa NMoaydYeH peakiuent nBoitHoro oomena 16 mz 0,005 H pacTBopa HUTpaTa cepedpa u
40 mn 0,0025 v pactBopa Opommaa kamus. Kakoi u3 aByx anektpoiautoB — MgS0, mwin Kz[Fe(CN)g] —
Oyzet nMeTh OOJBIIHIA TOPOT KOATYJISIIUH [l TIOTYI€HHOTO 3071517

43. Ilens!. [Tomydenune u crpoerue. Y cTOWIHBOCTh TeH. OCHOBHBIEC TTPHUMEHEHUS.

44. Teopust ycTOWYMBOCTH M KOATYJISIMH THAPO(GOOHBIX KOIJIOUA0B PACTBOPAMH AJIEKTPOJIUTOB.

45. Kak pacmonoxarcst IopoTH KoaryJsIiuu B Me-5k6/1 B psiy pactBopoB coneit AlCl;, MgS0,, NaH,P0, mis
OTPULIATEIBHO 3apsKEHHOT0 30181 TUOKcHaa KpeMHus? JlaiiTe mosicHeHusl.

46. DICKTPOKUHETUYECKHUE SIBJICHUS. DIIEKTPO(Ope3 U 3JIEKTPOOCMOC.

47. Cequmenrarusi. CeTMMEHTAIIMOHHBIN aHaIK3 CycrieH3uil. Y paBHeHne CTokca-DHINTEHHA.

48. Hau 30ap ruapokcuaa sxenesa (1) u 301p cynpduma cypember (III). Jns koarymisiuu 3THX 30J€i
NPUMEHIIH PacTBOPbI OJIMHAKOBON HOpMalIbHOM KOHILeHTpauu cieaytoumx comneii: Ca(N03z),, AICI3, Na,S04
n K;[Fe(CN)g]. Kakoro pactBopa moTpeboBasioch Uil KOAryJsiiMM KaKAOTO W3 30Jiel HauMeHbIee |
HauOOoJIbIIee KOTUIECTBO?

49. Munemioo0pa3oBaHUe B BOJHBIX U HEBOJHBIX cpenax. TepMoanHaMiuKa MUIIEII000pa30BaHNs.

50. CtpykTypooOpa3oBaHue B TUCTIEPCHBIX cucTeMaX. OCHOBHBIE THITBI CTPYKTYP.

51. Kak pacrmosiokaTcsi MOpOrH KOaryJsuuu B me-3xe/1 B psagy pactBopoB cosieii NaCl, AICls, Na,SO0,,
NaH,P0, ms 30ms rugpoxcuaa xenesa (I11), momydernoro meronom ruaponuza? JlaiTe mosicHEHHUS.

52. MeTo/ibl MOTYYEHUSI M OUYUCTKU JUCHIEPCHBIX cucTeM. [lomydenne 305ei MEeToI0M HeNTH3aIUH.

53. MonekynspHO-KHHETUYECKHUE CBOMCTBA KOJUIOMIHBIX CHCTEM.

54. 3oap Opomuaa cepedpa nonydeH peakuuend apoiHoro oomena 20 vz 0,005 H pacTBOpa HUTpaTa cepedpa u
20 mz 0,0025 = pacTBOpa Opomuaa kanus. Hamummre GopMyily MHIIEIUIBI TOIYIEHHOTO 30151 U OIIPEIEITUTE
HaIpaBJIeHUE BHKCHUS IpaHyJIbl OpoMuia cepedpa mpH 3jeKTpodopese.

55. O6pa3zoBanue JHOPOOHBIX IUCIEPCHBIX CHCTEM IPH JUCIEPTUPOBAHWH; KOHIEHCUPOBaHHH. lIpumepsl.
CtpoeHre MULEIUIbI KOIJIOWAHOM YaCTHIIBI.

56. CTpyKTypHO-MeXaHUueCKuil Oaprep 1o PeOunepy - kak pakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.

57. Hanumwure ypaBHEHUS pPEAKUUM, BBIPAXKAKOMUX IPOLECCH], MNPOUCXOIAIIME IPU IOJYYECHHUU 30111
rugpokcua xxenesa (11I) merogom runponuza. M300pa3ure crpoeHre MULIEIIIBI JAHHOTO 3015

3agaun no «Ko1ouaHoit XUuMHI»
UroObl BI3BaTh Koarymsimuio 10 ar rupposons cynbduna Meimbsika (l11), morpeboBanoch B KakaoM cirydae
npuwinth 0,25 mn 2 H. pactBopa NaCl, 1,3 mz 0,01 H. pactBopa CaCl, u 2,76 mr 0,001 H. pactBopa AlCI;. Kakoit
3apsi/l MIMEIOT YaCTHUIIbI 3071517 YeMy paBeH MOpOr KOAryJisiui KaxKI0ro SJIeKTpoInTa?
70 (NaCl); 0,85 (CaCl,); 0,902 mmoams/m (AICI5)
50 (NaCl); 0,65 (CaCl,); 0,092 mmoms/a (AICI3)
MOJIOKUTEIbHBIH
OTpUIIATETbHBIN

s xoarymsuu 10wz 30mst tunpokeuna xenesa (1) B kaxxnom cirygae Ovuto godasieno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mz 0,01 1. pactBopa Na,SO, u 3,7 ma 0,001 u. pactBopa NasPO,. Onpenenure: a) MOpOrd KOAryJIsIInm,
0) 3apsi1 YacTHIl 30Jis, B) OTHOIICHUE KOAryJIUPYIOIICH CIOCOOHOCTH HOHOB.

150 (KCI); 15 (NaySOy); 2,25 mr-sks/n (NasPO,);

105 (KCI); 6,25 (Na,SOy); 0,37 mr-sks/m (NagPO,);
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Iopor koarymsimmu 0,01 M pactBopa K,Cr,O; 1o OTHOIIEHUIO K 3010 OKCHIA altOMUHHS paBeH 630 mmonv/a.
Onpenenure KOJTUYECTBO IEKTPOIIUTA, He00X0uMoe s koarysiuu 10 »z 3Toro 307sl.
3 3
a).6,3cm’; 0). 12,4 cm”.
[Moporu Koarynsiyu 3IEKTPOTUTOB s 3015 cynbhuma meiubsika (111) paBabr: Cnaci = 60 amonw/z, CMgCIZ =1,44

mmons/a, Cpcp =01 mmonw/n, Cy, oo, =29,3 mmons/n. Oupenenure 3apsin rpanyi 301 cyabguaa mpimbsika (111)

Y OTHOIIIEHHE KOATryJIMPYIOIIeH CIIOCOOHOCTH HOHOB.
TOJIOKUTENBHBIHN

OTpULIATENbHBIN

1:14:300

1:7:200

Omnpenenure sHepruto ['mobca Gy MOBEPXHOCTH Kamellb BOJSHOTO TymaHa maccod. m = 4 t npu 293 K, eciu
TIOBEPXHOCTHOE HATSDKEHHE BOIbI 6 = 72,7 MJIK/M%, II0THOCTB Bombl p = 0,998 r/cM®, mucmepcHocTh Yactui D =
50 MKM .
87,41 JIx
125,3 JIx

PaccuuTaiiTe NOJIHYI0 MOBEPXHOCTHYIO SHEPTHUIO 5 T' SMYJIbCHUH O€H30J1a B BoJe ¢ KOHUeHTpanuel 75 % (macc.) u
mucniepcHocThio D = 2 MM npu Temnepatype 313 K. InotHocTs GeH3omna mpu 3Toii Temmepatype p = 0,858
r/cm®, OBepXHOCTHOE HaTshkerue o = 32,0 MI[K/M?, TeMIepaTypHbIil K03 (OHUIMEHT TOBEPXHOCTHOIO HATSKEHHS
6ensona do/dT = — 0,13 mIx/(m*-K).

3,81 Ix

5,62 JIx

PaccumTaiite maBieHMe HACHILIEHHBIX MAPOB p HaJ Kamwamu Boisl ¢ aucrepcHocteio D =0,1 mpu temmeparype

293 K. [JaBneHue napoB BOAbI HAJl IJIOCKOM MOBEPXHOCTHIO MpU 3TOU TeMiiepaType Ps = 2338 Ila, miI10THOCT BOJBI
2

p= 0,998 F/CMS, MMOBEPXHOCTHOE HATsHKEHHUE BOABI G = 72,7 MJx/M”.

3786 I1a
287511a

Onpenenure xkod3ddurment mupdysnun D u cpennexpagparnunslii cipur A wactuisl rugposons 3a Bpems T = 10

-3
C, eciM paauyc yactuisl I = 50 HM, Temneparypa omnsita 293 K, BA3KOCTb cpesbl 7] = 10~ ma-c.

12,42 MKM
9,26 MKM

Omnpenenure paguyc 4acTHI THAPO30Js 30JI0Ta, €CJIM TOCE yCTAaHOBJIEHUS TU(PQPY3MOHHO-CETUMEHTALIMOHHOTO
paBroBecwus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIHsI YaCTHIl U3MEHACTCS B e pa3. [LI0THOCTh 30J10Ta p =

19,3 F/CM8, IJIOTHOCTB BOJBI O, = 1,0 r/em®.

3,98 um
6,32 Hm

IToTok cBeTa ¢ JUIMHOM BONMHBI A = 528 HM, npoxoxas 4epe3 smynbcuto CCly B Boge TommuHoit cinost | = 5 com,
ocialisieTcst B pe3yJibTaTe CBeTOpaccesHus B ABa pasza. Paccumraiite pagnyc dacTun AucniepcHor ¢asbl, eciiu ee

. = 1,460, Bomer N, = 1,333. Ceer
pacceuBaeTcs B COOTBETCTBUM C ypaBHeHHeM Panest u ocitabisiercst o 3akony byrepa — Jlambepra — Bepa.

25,6 aM
22,3 HM

obvemuoe conepsxanne C, = 0,8 %, moxasarens mpenomnenus CCly N
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Ipumep nadoparopueix 3ansaruii (5 cemectp) (OIIK-2, OIIK-8)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUA COJIU. ONPEJAEJIEHUE TEIIJIOTHI
OBPA3OBAHUSA KPUCTAJVIOTUAPATA

)OThI. 1. O3HAKOMHUTHCS C KATOPUMETPHIECKUM METOAOM H3MEPEHHS TEIIIOBBIX 3P EKTOB.
2. OnpenenuTh TEIIOTY PACTBOPSHHUSI COJIH.
3. OnpenenuTs TEI0Ty 00pa30BaHUs KPUCTAIUIOTHAPATOB 13 0€3BOIHOMN COH.

[Ipu pacTBopeHMM cOIM B BOJE, TaK K€ KaKk W MPH JAPYIHX HW3MEHEHHUSX COCTOSHHS BEILECTBa,
HabmronaeTcs MO0 MOTIONICHHE, THOO0 BBIACICHUE TEIUIOTHL. M3yueHneM TemaoBbIX 3P GEKTOB, MPOUCXOISIINX C
BEIIECTBAMH, 3aHIUMAETCS Hayka TepMOXuUMHS. B ocHOBe TepMoxumum JeXUT OTKpHITHI B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, COTIacHO KOTOPOMY Meni080U d@gexm peakyuy 3a8uUcum moabKo Om HAYATbHO20 U KOHEYHO20
COCMOANULL Peazupyrouux 6ewecms i He 3a8UCUm O MOo20, KaKUM HymeMm OHU nepeutiu om 00HO20 COCMOSHUS K
Oopyeomy. 3akoH l'ecca sBIsieTCS BIIOJNIHE CTPOTHM TOJIBKO JUISI TIPOIIECCOB, MPOTEKAIOMINX IPH MOCTOSHHOM
JIABJICHUH (B 9TOM CiTy4ae TeTutoBor 3 peKT paBeH AH 3HTANBNHNA) WK IPU TOCTOSHHOM 00beMe (TOrIa TeIUIOBOM
s ekt Oynmer paBer Q). 3xech u B cienyroleld padoTe Mbl Oy/ieM paccMaTpUBaTh TEIIOBBIC 3PQEKTHI MPU
MMOCTOSSHHOM 00beMe Q.

[Tpr momMomy 3TOro 3aKOHA MOYKHO PACCUYHTATh BEIMYUHY TEIUIOBOTO d(¢eKTa MpeBpalleHns BellecTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOTO IIPSMOro u3MepeHus. Hampumep, npu nomoIu npsiMoro U3MepeHus
TPYAHO OTMpPENENUTh TOYHO BEITMUUHY TEIUIOTHI 00pa30BaHMs KPUCTAJUIOTHAPATOB, TAaK KaK peakiys 00pa30BaHUS
KPUCTAIUIOTHIPATOB W3 OE3BOJHOTO TBEPIAOTO BEIIECTBA M BOJBI HIET OBICTPO TOJNBKO BHAYale, MOKa HE
MPOpPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPHCTAJUTMKOB OE3BOJHOTO BEIICCTBA, a 3aTEM PEaKIHsi CHILHO
3aMeIIsieTcs M JIONTo He 3akaHumBaeTcs. Kpome Toro, mporecc OCIOXKHIETCS PacTBOPEHHEM BEIIECTBAa B BOJE.
OpHako TpWU TOMOIIM OCHOBHOTO 3aKOHA TEPMOXHMHH MOXKHO OIPENeINTh TEIJIOTy O0Opa30BaHUs
KpUCTAIUIOTHIpPATa, €CIH M3MEPHUTh TEIUIOTY pPAacTBOPEHHUS O€3BOMHOM COMM W TEIUIOTY pacTBOPEHHS
Kpucrtajioruapara u u3 HepBOI\/'I BCJIMYUHBI BBIYCCTh BTOPYIO:

Q = QGesB - QKpl/lCT' (1)

[Ipu pacTBOpeHHHU COM B BOZIE IMTPOTEKAIOT OJTHOBPEMEHHO JIBA MTPOIIECcCa:

1) paspylieHue KpUCTAJIMYECKON pelIeTKd BeIecTBa M JUCCOLMAIUS MOJIEKYJ Ha HOHBI, NMPH 3TOM

MMPOUCXOAUT MOIJIOUICHUEC TCIIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTIPEJIEIEHHOE KOIMYECTBO TEIIOTHI, paBHOE Q.
TemoTa pacTBOpEHHUs CONU paBHA aNreOpanvdeckoil CyMme TeIoBbIX AP PEKTOB 3THX JIBYX IPOLECCOB:
Qpacm« = QZ + Ql '

ITosToMy BemiecTBa, 00MafaroNIe NPOYHOH KPUCTAUIMYECKOH PELIETKOM M €i1abo THIpaTHPYIOLIHEcs B
pacTBope, pacTBOPSIIOTCS C TOTJIONIEHHEM TeIUIOTHI. BelecTBa ke ¢ HEMPOYHOH KPHCTAIUIMYECKOH peleTKoH,
o0pasyrolue B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HMOHBI, HAPUMEP WOHBI BOJAOPOJIA WIIM THAPOKCH]-HOHEI,
PacTBOPSIOTCS C BBIACICHUEM TEIUIOTHI.

Temnora pacTBOpeHHMs BEILECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPHTEI,
npuxoAsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Ecnu e Ha 1 Monb BeniecTBa npuxonutcs 6onee 100-300
MOJIb PacTBOPUTENS, TO JAajbHEHIIee pa3daBiIeHHWE pacTBOpa O4YEHb cjab0 W3MEHSET BEJIHYUHY TEIUIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus HPUHAMO  HA3LIBAMbL  KOAUYECHEO  MENA0mbl, NO2NOWAIOWEUCcs Uil
gvl0enAWelcs npu pacmeopeHuu O0O0HO20 MOJI Bewjecmed 6 MAaKOM KOIUYeCmee pAacmeopumens, Ko2od
danvHreluiee e2o0 000asIeHUe He CONPOBONCOACMCIL USMEPUMBIM MENL08bIM IPhexmom.

Ipunapne:xnocTn s padorel. CTEKISTHHBIN COCyl ¢ MEIIANKOW miu cocyx Jproapa Ha 0,5 11; cTakaH Ha
0,5 1m; repmometp bekmana; ammyna A CoM; CTEKISTHHAA MAJI0OYKA; aHANTUTUYECKHE Bechl; ¢apdopoBas CTymka;
TexHuueckre 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 ykperuisiioT TepMmomerp bekmana 4 u
poOHUpKy 5 (ammyiy, puc. 2) Ui COJIM CO CTEKJITHHON Hayloukoi 6. PacTBOp mepeMenmBaoT Meaikon 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
otBepcTusMy; 4 — Tepmomerp bekmana; 5 — IEeITOYH.
amIyna; 6 — CTeKJIsSTHHAS TTaJlovKa; / — MelIajKa.

Omnpenenenne MOCTOAHHON KajgopuMetpa. /s pacuera TeruioBoro addekra mpouecca, MpoTEKaroIEero B
KaJIOpUMETpe, HEOOXOAUMO 3HATh MOCTOSHHYIO KAJIOPUMETpPa, T.e. KONUYECTBO TEMJIOTHl B KaJOPHSX, KOTOpOE
TpeOyeTcst Uil HarpeBaHus KaJlOpHMETpa C TEPMOMETPOM, MEIIAIKOHW, MpoOupKoii, Bomoii u conbto Ha 1°C. [l

narpesanns Ha At morpeGyercs:

Q = 1

1%
rae Q — TemoTa pacTBOPEHHUS CONU; V' — KOJMYECTBO COJIM, MOJb;, At — Hal/lcHHOE W3MEHEHUE TEMIIepaTyphl B
KaJIOpUMETPE; K — MOCTOSIHHASL KAJIOPUMETPA.

[MocTosinHyI0 KajopumeTpa K MOXHO OINPEASTUTh MO M3BECTHOW TEIJIOTE PACTBOPEHUS KaKOW-HHOYIb
COJIH, HAIIpUMeEp 10 TEIJIOTe PACTBOPEHUS HUTpaTa Kajus. [t aToro TImaTreiabHO pacTUparoT HUTpAT Kanus (5—7 1)
B (dapdopoBoii crynke. B3emuBaroT (¢ TouHOCTEIO 10 0,01 T) mMycTyro aMIyny ¢ majo4ykoil (puc.2), HACHIMAlOT
TyJla OKOJIO 5 T COJIM U CHOBA B3BEIIMBAIOT. M3 pa3sHOCTH Macc HaXOASAT Maccy coyid. B3BemnBarOT CTEKISAHHBIN
cocyn Hproapa 1 (6e3 npoOku) ¢ TouHOCTHIO 70 0,1 T Ha TEXHUYSCKUX BECAaX M HAJIMBAIOT B HEero okoyio 300 mu
JTUCTHILIMPOBaHHOM Bozb ( Temmeparypa 18°C). CHOBa B3BENTHBAIOT COCY/T C BOOH, M IO Pa3HOCTH Macc HaXOIAT
Maccy BOABI.

3aKkphIBalOT KaloOpUMeTp (CTEKISIHHBIA cocyn 1) mpoOKoil W yKpemmsioT B Heil TepmoMmeTp bekmana,
MEIIAIKy W aMITyJIKy C COJIbIO (pucC. 2). 3aTeM OmpeeNsIioT TeMIIEpaTypy CHavaaa BOJABI, a 3aTEM PacTBOpa COJIHU
npu noMomy TepmMomerpa bekmana. YuuThIBas, 4To pacTBOpEHHE HUTpaTa KajlHs MPOTEKaeT C MOIJIOLICHUEM
TEIUIOTHI, TepMOoMeTp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXOAMJICSA B BEPXHEH €ro YacTH.

Jns ydera TeruooOMeHa KallOpUMETpa C OKPYKAaIOIIEH cpelloil U OnpesieieHUus] HCTUHHOTO W3MEHEHUS
TeMIIepaTypbl BO BPEMs OIIbITA BECh KATOPUMETPHUYECKHUNA IPOLECC JETUTCS Ha TPU IEePHOAa:

1) npenBapuTENBHBIA IEPUOJ, TPOAOIDKAMOLINICS 5 MUH;

2) TJaBHBIA NEPHOJ — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTENbHBIA IEPUOJT — 5 MUH.

[lomemmBas Boagy B KaJOpuUMeETpe, HaOMIOAAIOT 3a TEMIIEpaTypoil, KOTOpas H3MEHSETCS BCIEICTBUE
TeruiooOMeHa ¢ okpykaromied cpemoi. Korma m3meHeHus: TeMmepaTypsl B KaK[Ible TOJIMHUHYTHI CTaHYT HOYTH
OJIMHAKOBBIMH, T.€. KOTJIa YCTAHOBUTCS PAaBHOMEPHBIM XOJ TeMIIepaTypbl, JENal0T €€ OTCYETHl C TOYHOCTHIO 0
0,002°C B Teuenue 5 MHH, Yepe3 Kaxkable MOJIMHUHYTHL. [locie 3Toro pa3douBaioT MalouKoil aMIyiy C CONBIO Tak,
9TOOBI BCSI COJIb BBICHINANACh B BOAY, M, pa3MellMBas pacTBOp, HAOMIONAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(TmaBHBIN TIEPUOJT), IPOJIOJDKAsE OTMEYATh 3HAUCHHS €€ TaKHM e crocoOoM, Kak u panbplie. Ecnu Temmneparypa
najaeT O4YeHb OBICTPO W TPYOHO HAOIIONATh 3a THICSYHBIMH M JaXKe COTHIMU AOJISIMU Tpajnyca, TO €€ MOXKHO
OTCUMTHIBATh (PErMCTPUPOBATH) C MEHBLICH TOYHOCTBIO (IO AECATHIX Hoied rpamgyca). Ecam mo kakoit-nubo
MPUYHHE OTCYET BOOOIIE He OBbLI MPOW3BEACH, TO TPH 3AIUCH CTABUTCSA YepTa. ITO HYXKHO JIeNaTh MOTOMY, YTO
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MPOITyCK OTCYeTa TEMIIEpaTyphl 0e3 OTMETKH MOBENEeT K COKPAIeHHWIO MPOMEXYTKA TJIaBHOTO IMEPHOAd, a 3TO
OTpPAa3UTCs HA BEIMYHMHE MOMPABKH Ha TEMJIO0OOMEH KAIOPUMETPa C OKpYXKaroue cpenoil. OKOHYaHUEM TIIaBHOTO
MepruoJia U HAYalIoOM 3aKIIOYUTEIBHOTO MPUHITO CUUTATh YCTAHOBJICHHWE BHOBb PAaBHOMEPHOTO XOJa M3MEHEHUS
TeMIlepaTypbl. B 3aKITIOYNTEIHLHOM TEPHOJIE TEMIIEpaTypa OTMedaeTcsl Tak JKe, Kak M B MPEIBapUTEIHHOM, — B
TEYEHUE 5 MUH.

Jlnst pacdyera TOYHOTO W3MEPEHUS TEMIIEpaTypbl PACTBOPCHHUS COJIM BHIYCPUMBAIOT HA MUJUTUMETPOBOU
Oymare rpaduk, e Ha ocH aOCITMCC OTKIABIBAIOT BpeMs, a Ha OCH OpPAWHAT — M3MEHEHHWS TeMIepaTyphl 3a
kaxasle 0,5 muH. Ecnmm coegmHnTh HaleHHBIE TakuM OOpa3OM TOYKH, TO [UIA MPEABAPUTEIBHOTO W
3aKIIOYUTENIFHOTO TIEPHOAOB TOIYYAIOTCS IBE HAKIIOHHBIE TPSMBIE, HAKIIOH KOTOPBIX OyIIET 3aBHCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAUIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpaduk), KOTOpas MOXKET IIONYYWThCS, TpUBENeHa Ha puc. 3, tme AB —
npenBapuTenbHbId nepuo, BD — rnaBubiil u DC —3aKkI0UnTENBHBIH,
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Puc.3. I3menenue temmnepaTypsl BO BpeMEHH

BBuny Toro, 4To Bo BpeMsi IpoLecca MPOUCXOAUT OOMEH TEIUIOTON MEXy KaTOpUMETPOM M OKpPY’KaroIien
cpenoi, HeoOXOOUMO CleNaTh COOTBETCTBYIOIIYIO TMOIPaBKY, YTOOBI TONYYUTh H3MEHEHHE TEeMIIepaTyphbl,
BBI3BAHHOE  pPACTBOpEeHHMEM conu. Jlng 3TOro mpojoinKalT — JIMHUIO, COEAMHSIONIYI0  TeMIepaTypy
MPEIBapUTEIBHOTO MEPHUOJa, BIPABO, a JMHUIO 3aKIIOUUTEIBHOTO NMEpHoia — BJIEBO (IMIyHKTUPHBIE NMpPSMBIE Ha
rpaduke). Ha cepenune riaBHoro mepuoja B Touke C TPOBOAAT MPSMYIO, MapajieNbHYIO OCH OpAMHAT, JIO
Tepeceyenus ¢ MyHKTHpHOM nuHueil. Pacctosane At mesxy Toukamu nepeceuenus 6yaeT paBHO MCIIPABIEHHOMY
W3MEHEHUIO TEMIIEPaTypPhl B PE3yJIbTaTe PACTBOPEHUS COJIH.

Onpenenup 3navenne Al , Beruncnsior mocrosHHyIo KanopumeTpa 110 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 coyd. J[isi HUTpaTa Kajiusi TEIIOTa PacTBOPEHUS MPHU
18°C pasHna:
Qpacrs = —35,62 x/x/Monp = —8,52 KKas/MoJIb

Onucanue padoThI

Onwvim. JIns onpeneneHus TEIUIOTHl THAPATAIUU COTM HEOOXOIMMO OMPEENIUTh TEIUIOTY pacTBOpeHus |
MOJIb O€3BOJHOM COJIM U ee KpucTtaywioruapara. [Ipy HaXOXJIeHUH MOCIECTHUX TEIUIOT HEOOXOAMMO OTPEACIUTh
HM3MEHEHHE TEMIIepaTyphl NMPH PACTBOPEHUU OMNPEACICHHOW MacChl COJM. Tak Kak NP BBIYMCICHHHM TEIJIOTHI
pacTBopeHust (Gpopmyrna 2) NMPUXOAUTCS IMOJIB30BATHCS MOCTOSHHON KaJIOpUMETpa, KOTopasi MPeICTaBiIsIeT co0oi
KOJIMYECTBO TEIUIOTHI, HCOOXOAMMOM [Tl HarpeBaHus kamopumerpa Ha 1°C, To Maccy BOJbI BO BCEX OMbBITAX HAIO
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 ¥ MOMEIAIT ero B NpoOupKy (ammyiy). BeIUHCIAIOT, CKOIBKO 0e3BOAHOM conmu @ () ¥ Boabl b (T)
COIEPKUTCS BO B3ATOM HaBecke. B mpeaBaputenbHO B3BEUICHHBIM cTakaH HanuBaioT 300 r BOIbI U CHOBA
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B3BEHIMBAIOT ¢ TOYHOCTHIO 10 0,1 T. Tak Kak pacTBOpPEHHUE MEIHOTO KyHopoca MPOTEKAeT C TMOTJIOIMICHUEM
TEIUIOTHI, TO TepMOMETp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HaXOAWJICS B BEPXHEH YacTH HIKAJIbI.
BceraBnsitor mpoOupky (amimyny) C cOlbl0 B KPBILKY cocyAa. OmnpenensioT M3MEHEHHsl TeMIeparypsl B
TIpEABAPUTEIBHEIN, TUIABHBIA W 3aKITIOYHTEIBHBIA TepHoAsl W W3 rpaduka (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 He MOIy4UTCs Oelblid mopomok 6e3BomHON coiu. [locieqHio mepechinaT B
MPOOHMPKY, KOTOPYIO Cceifdac ke 3aKpBIBAlOT PE3MHOBOU mMpoOkoil. [locme oxmaxaenus 6epyT HaBECKy O€3BOTHOI
COJIH, PaBHYIO a (T), U ONpeAessII0T U3MEHEHHE TEMIIepPaTyphl, KaK OMHCAaHO BhIIe, MPH pacTBopenuu ee B 300 r
BOJIBL.

[IpuHuMass BO BHUMaHHWE, YTO INPH PACTBOPEHUH Cyiab(ara MeOu TEIUIOTa BBIICIIETCS, TEPMOMETP
Bekmana HacTpanBaloT Tak, YTOOBI MCHUCK PTYTH TEPMOMETPA HAXOAUJICS B HIDKHEH YacTH IIKAaJIbL.

[To nalizeHHOW BeJIWMYMHE IMOCTOSIHHOW KanmopumeTpa K W pe3ysbTaraM OINbBITa BBIYHCIAIOT TEIUIOTY
pacTBopeHHs OE3BOHOM COMM U €€ KPUCTAILIOTUApaTa o GopmyIe:

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

Q = Qéexe - prucm

Dopma 3ammcu pe3ynbTaToB

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

» cocyna Jlproapa ( §;)

» cocyna ¢ Bojioit ()
» BOJIbI (g2 — 1)

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 TpauK H3IMEHEHUS
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 pU3NIECKUI CMBICT OCHOBHOTO 3aKOHA TEPMOXHMHH?

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

4. Uto Ha3bpIBaeTCs TEIUIOTOM pacTBOPEHNS BelecTBa?

5. B uem 3akiiovaeTcst KaJJOpUMETPHUECKUIA METO U3MEHEHUSI TETNIOTHl PACTBOPEHUS ?

JlutepaTtypa
1. Escrparosa K.M., Kymuna H.A., Manaxosa E.E. ®u3ndeckas u koyutonaHas Xumust: Y4uebnuk. — M.: Beicmas
mkoJia, 1990.

2. TlpakTukyMm 1o ¢u3MYecKor M KoJouaHoW xumuu: YdeOHoe nocodue (byrpeesa E.B. u np.). — M.: Briciias
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mkosna, 1990.

3. banesun C. A. IIpakTukyM 1o QuU3MYECKON M KOJJIOMAHOW XUMHUH: Y4eOHoe mocobue. — M.: [Ipocsemenue,
1980.

4. banesun C. A., Epodees b. B., Ilomo6aes H. 1. OcHoBHI pu3udeckoit 1 KommonaHol xumuu. — M., 1973, .
Il.

5. Kupees B.A. Kpatkwuii kypc puznyeckoit 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 MHBEPCHH caxapa Ipy JaHHOW TeMIeparype.

OcnoBbl Teopuu. [lpu peakumu ruaponusza TpocTHHKOBoro caxapa (l) obpasytorcs rmokosa (Il) u
dbpykroza (I11):

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

Bce Tpu BemiecTBa 0051a1al0T ACUMMETPHUYECKIM aTOMOM YTIIEpOJia U SIBIISIFOTCS ONTHYECKH aKTHBHBIMH.
BoHbIi pacTBOp TPOCTHHKOBOTO caxapa BpallaeT MIOCKOCT MOJISIPU3ALUH IPOXOISIIET0 CBETa BIPABO, PaCTBOP
NPOIYKTOB peakuuu — BIeBO. [lo Mepe TedeHHs peaknuH IIpaBOe BpAIICHUE CMEHSETCs JIeBBIM. [loaTomy
MPUBEICHHYIO PEaKIMI0 Ha3bIBAIOT HHBEpCHEH (0OpalleHueM).

s uzyuenns ckopoctu nHBepcun 00baHOo OepyT 10—20%-HbIii BOIHBIN pacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cimyuae B 100 r pactBopa comepxkutcs 20/342 = 0,06 monpb caxapa u 80/18 = 4,44 monb Bogbl. Korma
peakIus MPOXOAUT CIOJHA, BOAL BMecTO 4,44 monb octaetcs 4,38. KoHieHTpalus BOABI MEHSIETCS HACTOJBKO
HE3HAUUTETHHO, YTO MOKHO CUUTATh €€ MOCTOsIHHOW. [109TOMY peakiust IpoTeKaeT Mo MepBOMY MOPSAAKY, XOTS B
HEW y4acTBYET 06a poJia MOJIEKYJI.

Ecan mopsmok peakuumy TOHIDKEH BCIEICTBHE W30BITKA OIHOTO W3 pEareHTOB, TO TOBOPST O
TICEBIOTIOPSIIKE, WM JIOKHOM TOPSAKE, 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 YpaBHEHUE IPUBOANTCS K BUIY WIIH

K:EIQL, 1)
T a—X

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

K

ONTUYECKON aKTUBHOCTH PaCTBOPOB.

Kak wu3BecTHO, anekTpuyeckne KojeOaHUS €CTECTBEHHOTO CBETa IPOUCXOIAIT BO BCEX IIIOCKOCTSX,
MPOXOISIINX Yepe3 cBeToBoM yd (puc. 1). KonebaHnus monsipu30BaHHOTO CBETa MPOUCXOJSAT TOJHKO B OJTHON M3
TakuX Tockocted. [ockocTh, MepNeHANKYISIpHas K IUIOCKOCTH DIIEKTPUYECKUX KOJNeOaHUH TONIPHU30BAHHOTO
nyda (M Taxke IpoXOsILas Yepes JIyd), Ha3bIBaeTcsl INIOCKOCTBIO MOJISIPU3ALIH.

iyt e ot
il o crOC ult
“r?q naﬁuﬂ

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 MPOIIYCKAaHUU TTOJIIPU30BAHHOI'O0 CBECTA CKBO3b PACTBOP ONTHUYCCKU aKTHBHOI'O BEIICCTBA IJIOCKOCTH
MoJIsIprU3alii MOBOPAYNBACTCA. Yron BpalleHus IMJIOCKOCTHU MOJJAPU3ALUA (KpaTKO — yroma BpaIIIeHI/ISI) O CBs3aH C

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

Bemnunaa [ ] ipu ¢ = 1 T/Ma & | =1 nm HaseBaercs yAETHHBIM BpalmieHueM. 3HaKd + ¥ — OTBEYAIOT
COOTBETCTBEHHO MPAaBOMY U JICBOMY BpAIllCHUIO. Y TPOCTHHKOBOTrO caxapa O = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykTossl [ O ] =-91,9°.

Yron BpalieHus CMECH ONTHYECKH AKTHUBHBIX BEILECTB NPEACTABISICT COOOW anreOpanyecKyld CyMMy
YIJI0B BPAIEHUS OTIEIBHBIX BEIIECTB (CBOWCTBO aJIUTUBHOCTH YIJIa BPAILICHUS CMECH).

Yron BpalueHHs IOaHHOIO PACTBOpa ONPEACTSIOT € IMOMOLIBI mHojsipuMmerpa. CyIIeCTBEHHBIMH €rO
qacTsaMu (puc. 2) SBISIOTCS Mosipu3aTopsl 3, 4 u aHanu3arop 6. [lonsapu3aTopoM U aHAIM3aTOPOM CITYKAT MPU3MBI
Hukons (HuKOMIHM), KOTOpBIE JIy4Ille BCETO MPOIYCKAIOT CBET, MOJISAPHU30BaHHBINA B MJIOCKOCTH, EPIIEHAUKYIISPHON
IUIOCKOCTH IJIABHOT'O CEYECHUS! MPU3MBI (IUIOCKOCTh IJIABHOT'O CEYEHHUS POBOAAT Y€pe3 ONTHYECKYIO 0Ch KpHCTallIa
W MaJAI0MINHI JIyd; ONTHYECKasi 0Ch — JIt00ast 0Ch, MapajuieNibHasi KpUCTAIUIOrpad)uuecKoii), ¥ He POIYCKaIOT CBET,
MOJIIPU30BAHHBIN B IJIOCKOCTH INIABHOTO CEYEHMS.

Ecnu rmaBHBIe ceyeHMs B NpU3Max MHOJSIPU3aTOpa M aHAIM3ATOPa YCTAHOBJIEHBI MapayjiesbHO (HUKOIU
napajienbHbl), TO CBET, MOJIIPU30BAHHBIN IMOJIAPU3aTOPOM, IPOHIET yepe3 aHanu3arop. Eciu riaBHble cedeHUs
MEPIEeHIUKYIApHBl  (HUKOMM CKpeIleHbl), TO CBET TMoracurcs asanmuzatopoM. llpu Jpyrux B3aUMHBIX
PacIoNIOKEHHUAX TJIABHBIX CEUCHHH HMHTEHCHBHOCTh CBETa MEHsSETCS OT Hyias 10 Makcumyma. OOBIYHO
MOJISIPU3ATOP COCTABIIOT W3 ABYX mpu3M Huxons. OgHa n3 HuX 3 MOKpBIBAaeT BCE IOJIE 3pEeHHMs, HaOiomaemoe
4yepe3 OoKyysp 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHHUe 3TOW MPHU3MBI YCTAHOBIIEHO IOJI MAJIBIM YIIIOM
(<3°) mo oTHOWIEHUIO K TVIABHOMY CEYEHHIO OOJBIION mpu3Mbl. [Ipu3Ma aHanuzatopa MOXKET BpallaThCsl BOKPYT
onTuyeckoi ocu npudopa. Ilpu ee BparieHNn H3MEHSETCS] OCBELLIEHHOCTD I10JIS 3pEHUSL.

Ecnu ycraHOBUTH TTTaBHOE C€YEHHE IPU3MBI aHATTU3aTOpa MEPHEHINKYIIPHO TJIABHOMY CEYEHHIO OOJBIION
MIPHU3MBI MOJIIPU3ATOPA, TO MOJOBHHA MO (OTBEUaromiasi CKpeIeHHBIM IPU3MaM) CTaHOBUTCS TeMHOM. [pyras xe
nojioBuHa Oyner Oosee CBETJIOH, TaK KaKk HAIMYME Majlod MPU3MBblI NPEISITCTBYET cKpelieHuto. 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 yCTaHOBKH HYJIEBOTO MOJIOKEHUSI TIOMECTUTH MEXK/TY MOJIIPH3aTOPOM U aHAIM3aTOPOM TPYOKY
5 ¢ pacTBOPOM ONTHYECKH ACATENBHOTO BEIIECTBA, BPALIAIOUIMM Ha Yroyl ¢, TO MOSIBUTCS MONyTe€Hb. UTOOBI
BEPHYTHCS K HYJEBOMY IIOJIOKEHHUIO, CJIEAyeT IOBEPHYTh aHaJIM3aToOp Ha Takoil ke yroal . ODTOT Yroi
OTCUHUTHIBAETCS C TOMOIIBI0 HOHMYca ¢ To4HOCThIO 70 0,1° Ha mikame 7, mepeaBHrarouieiicas mpu BpalleHUH
aHanmuzaropa. Mcrounuk cBeta 1 pomkeH ObITh MOHOXpoMaTHdeckuM. [Ipu mosb30BaHMM OENBIM CBETOM
YHOTPeOISAIOT CBETOGMIBTP 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 NMPUHIMIAAIHHO HE OTIUYAETCS OT OMHCAHHOTO. Y
HEKOTOPBIX MOJSAPUMETPOB (CaxaprMETphl) Ha MIKaJie HEITOCPEICTBEHHO MOKa3aHbl KOHLIEHTPAIMU TPOCTHUKOBOTO
caxapa.

Boinosnenne padorsl. [IpuroToBisioT pacTBOp caxapa HyKHOM KoHIleHTparui. O0beM pacTBopa JOKEH
B 2-3 pa3a mpeBblIaTh 00beM HOJISIpUMETpUYeckoil TpyOku. Ecim pactBop MyTHBIH, ero ¢uibTpytor. Haxonsar
HyJIEBOE TOJIOKEHUE aHann3aropa. /st 3TOro yCTaHaBIMBAIOT C IOMOILBIO aHAJTM3aTOpa SICHO BUAUMYIO Pa3HHUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3areM, Bpalias aHajlu3aTop, JOOHMBAIOTCS ypaBHHBaHUS OCBelleHHOCTH. HyxHas
PE3KOCTh  HM300paKEHHWsS] TOCTHTaeTCs BBLABIDKEHHEM OKyJlIsgpa H YCTAaHOBKOW HMCTOYHHMKA CBETa Ha
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COOTBETCTBYIOIIICH BBICOTE M PACCTOSIHUU OT molisipu3artopa. OTcyeT Ha MiKalie MPOU3BOIST ¢ TIOMOIIBIO HOHUYCA.
[Ipomomxkas BpamaTh aHAIM3aTOP, IPUBOASAT YaCTH MOJIS K ICHO BUJMMOM MepeMeHe ocBeleHHocTH. [locne aToro
BpalleHHEM B MPOTHBOIOIOKHYIO CTOPOHY BHOBb NPUBOJAT YacTH MONA K OJUHAKOBOW OCBEIIEHHOCTH H
3amuCHIBAIOT oTcueT. [loBropeHuem 3tHx AeicTBUi (3—5 pa3) moOMBAarOTCsS XOpomreld CXOIUMOCTH OTCYETOB (C
ToYHOCTHIO 710 +0,1°), mocTe yero OepyT 3a HYJEBOW OTCUET CpeqHee W3 MONydeHHBIX 3HaueHui. [Ipu s3Tom HymB
LIKaJIbl MOXKET ¥ HE COBNAJaTh C HyleM HOHHWyca. PasHmia, T.e. OTCUET MO IIKalle B 3TOM Cilydae, MPeACTaBIseT
co00¥ WHCTPYMEHTANBHYIO TOMPaBKy (!, 3HAK TOMPAaBKH CYHUTAIOT IOJIOKHUTEIBHBIM, €CIIM HyJIb HOHHWYCa
pacmoyioKeH B IOJOXKHUTENbHOM HAMpPaBICHUW OT HyNs IIKanbl. VICTUHHBIE YIIIBI BpalleHUs MOIY4aloTCs
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 NoJaspuMEeTpHUYECKYIO TPYOKY CITOJIACKHBAIOT U HAMOJHSIOT UCCIIEyEMBIM PACTBOPOM; JJIsl 3TOTO,
JepKa ee BepTHKAJIbHO, 3alOJHSIOT TaK, YTOOBI 00pa30Baics BBIIYKIIBIA MEHHUCK. 3aTeM COOKY HaIBHTarOT CyXoe
MOKPOBHOE CTEKJIO M HAaBUHYHMBAIOT NPIKUMHYIO 000iiMy. IIpu sTOM ciensat 3a TeM, 4yToObl B TpyOKe HE OcTaucs

kv 1
OompuIoN my3eipek Bosmyxa. IlpucyrctBue ero memaer nabmoneHusMm. ONpenensioT 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. BrimepkuBaroT o0e kombouku 10—15 MuHYT mpum Temrieparype 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 OTBE€UaAcCT
HavanbHbIA yron o, = (¢r,'—a, )V , rae V — obbemHas noms pactopa caxapa: V = Ve/(Ve + V,).

OnopoKHEHHYI0 OT pacTBOpa caxapa MOJSIPHUMETPUUYECKY0 TpyOKy 2—-3 pasa CHoJlacKMBalT 3—5 i
MOJIyYeHHOH CMECH, 3aTeM 3allOJIHAIOT €€ 3TOM CMechl0 M TePMOCTATUPYIOT. [lJIs 3TOro MoJspUMETPHUYECKYIO
TpYOKy BBOZSAT B My(Ty, Yepe3 KOTOPYIO HEIPEPHIBHO MPOITYyCKAIOT BOAY U3 TepMocTara. HyxHyto Temmepatypy
TakuM 00pazoM mojajepkuBatoT B npeaenax +0,1°. Eciu takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAIOT B
BOJISTHOM TepMOCTAaT U BEIHUMAIOT €€ OTTYJa Ha BpeMsl U3MEPEHHs yTiia BpaIleHHUsI.

W3mepeHnst Npor3BOAAT Yepe3 ONpeiesIeHHbIe TPOMEXYTKH BPEMEHH: B Hayalle Peaklud — 4epe3 KaxIable
5-10 muH, B koHIe — yepe3 15-30 muH. Bo Bpems m3mepeHMil peaknus B TPyOKe MPOJOIDKAETCS, TaK YTO TpH
HECKOJIbKMX HM3MEPEHUSX HE MOTYT MOJIYYHTbCA OJWHAKOBBIE OTCYETHI. /|11 BO3MOMKHO IOJIHOTO YCTpaHEHHS
BJIMSIHUS 3TUX IOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO HMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Oto ymaercs, ecin TEXHUKA PabOTHI C MOJSIPUMETPOM XOPOIIO OCBOEHA NMPH YCTAHOBKE HYJS M OIpe-
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).

WuBepcust caxapa Opud KOMHATHOHW TeMIepaType 3aKkaHuuMBaeTci (B 3aBUCHMOCTH OT KOHLEHTPaLUU
KaranuzaTopa) 3a 1-5 cyrok. OgHako ee MOKHO ObIcTpo moBectu 10 koHIA npu 60—70°C. IlosTomy oTaenbHYIO
TIOPIIMIO PEAKIMOHHOM CMECH 3apaHee IOMENMIAloT B TepMmoctar ¢ Temmeparypoit 60—70°C (He BeIme, BO
n3bexxanue paspymenus caxapa) Ha 3040 mun. Cmech HarpeBalOT B KOJIOOYKE C AJTMHHOW M Y3KOH LIEHWKOH, Ha
KOTOPOI OTMEYal0T YpOBEHb XHUIKOCTU. llociie oxiaxaeHus 10 TeMIepaTypsl OIBITa B KOJIOOYKY JONHMBAIOT IO
METK{ TUCTHUTMPOBAHHOM BOZBI TOM YK€ TeMIepaTyphl (Tak Kak HEKOTOPOE KOJUYECTBO BOJBI HCIIAPSIETCS, OTYETO
M3MEHSETCS] KOHIIEHTPAIIHS PACTBOPA).

INomyueHHplil TakuM 00pa30M NpEENbHbIA (KOHEUHBII) yroa BpamieHus (& OyaeT OTpHULATENbHBIM, TaK

KaK B PacTBOpE HAXOMASTCS TIIOKO03a M (PPyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Besakuii mpoMexKyTOUHBINA yToo
BpalICHUS ONPEACNSIETCS TEM, YTO B PACTBOPE COJIEPKATCSI BCE TPHU BEIIECTBA.
ITonoxxuM, 9To0 B MOMEHT l; ocTajack HENPOWHBEPTHUPOBAHHON IONSI caxapa y;. YTOJ BpalieHUs

ONpeIENAETCs OTOM 0s1el u paBeH ) Y;. C apyroii cTOPOHBI, 105 IPOJYKTOB HHBEPCUM COCTaBAsET 1 — y;. B

KOHIIE PEAKIIMH yToJl BPAleH s STHX MPOAYKTOB ObLT ObI paBeH X, , a B MOMeHT ty on paBeH o, (1—Y,).
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B cuiy ajIMTHBHOCTH yroia BpalieHHs B MOMEHT 1, paseH a, =ayy, +a,(l-Y,)

yl = (al - aoo)/(ao - aoo) )
AHaJIOTHYHO, B MOMCHT 1! y, =(a, —ax, ) (at, — 1) -

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 & =&y nputy =0un &, = &, nput, =1, 10:

az _aw

e 2,303 Iy a,—a, )
t o, —a,
Otoii nocneanel GopMyIoil cieayer noab30BaThCs LIS pacyera K.
Bce yribl BBOIAT ¢ MHCTPYMEHTAJIbHOM MomnpaBKkoi. MHCTpYMEHTaNbHYIO MONPAaBKY CIEIYyET BBOIUTH B
ciy4ae, Kkorjga oHa npesbimaet 0,2°.

3aganus
1. OmnpenenuTh KOHCTAaHTy CKOPOCTH MHBEPCHM caxapa IpH JaHHOW Temreparype. Bwrauciauth
KOHIICHTPAIIUIO caxapa B JaHHOM pacTBope yepe3 2 4. Beruuciuth, 3a Kakoe Bpems HHBepcus mpoiiet Ha 50%.

2. OmnpenenuTs KOHCTAaHTY CKOPOCTH B 3aBUCHMOCTH OT KOHIICHTpAIIMM MOHOB BOAOPOa (KaTalu3UpOBaTh
PCaKIUIO CHJILHOW U ¢1a00i KMCIOTOM MPH OJHOM M TOH K€ KOHILICHTPAIIUU WIH CUJIBHON KUCIIOTOW MpHU
JIBYX KOHIICHTPAIIUSX ).

3. Haiitu sHepruro akTHBAIMK peaKIMd WHBEPCHHU (Ha OCHOBAHHMH W3MEPEHHS CKOPOCTH PEaKIUH MPH JIBYX
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
WNHcTpyMeHTanbpHas onpaska & ,=

1
VIO BpallleHHst PACTBOPA CAXAPA (L) =.uvevervriirereisisissessisseseasssss s

HavaibHblid yTOJ BPAIIEHUS CMECH () = .oovvieiiiaiiiniisinnisiee 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(a0 - 0) | Kep £ Ax=

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

Jluteparypa
1. Ilpakrudeckue paboTsl o uznveckoit xumun: YuyeOHoe mocodue ais By3oB / [lox pen. K.II. Mumenko,
A.A. Papnens u A.M. Ilonomapesoii. — JI.: Xumus, 1982.
2. TlpaktukyMm 1o ¢u3uueckodt u KosutouaHoW xumMuu: YueOHoe mocobue (byrpeesa E.B. m mp.). — 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 M3MEPEHHS MOBEPXHOCTHOTO HaTsbkeHms. 2. [locTpoeHue
M30TEePMBI MOBEPXHOCTHOTO HATsDKEHUsI pacTBopa [TAB 1o skcrepuMeHTATEHBIM TaHHBIM.
N3mepeHre MoBEepXHOCTHOTO HATSDKEHUS JKUIKOCTEH, ONpe/IelIeHUE 3aBUCMOCTH ITOBEPXHOCTHOTO
HATSDKEHHS YACTHIX )KHJKOCTEH OT TEeMIIEpaTyphl, pacueT IMOJHOW TOBEPXHOCTHOW SHEPTHH U €€
COCTABIISIOIIUX.

Bonpochsi:
1. Yto Takoe MOBEPXHOCTHOE HATSHKCHHUE U, B KAKUX CIUHMIIAX OHO U3MEpseTCs?
2. Kak 3aBUCHT MOBEPXHOCTHOE HATSHKEHHE OT MPHUPOJIBI BEIECTBA, 00Pa3yIOIIETro MOBEPXHOCTh
(MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS)?
3. Kakue MeTo1bpl HCIIOJIB3YIOTCS IS OTIPEICIICHHS TIOBEPXHOCTHOTO HATSIKCHUS KUIAKOCTECH?
3. Ha ueM ocHOBaHO M3MEPEHUE MMOBEPXHOCTHOIO HATHKEHHUS XKUIKOCTEH METOOM KaIlTUJUIIPHOIO
MOJIHATHS, METOJIOM HanOOJIBIIEro JaBJICHUsI ITy3bIphKa Bo3ayxa (Metoa PeOunnepa), Mmetogom
OTpPBIBA KOJIBIIA M CTATIATMOMETPHUCCKUM METOAOM?
4. Kak 1 mouemMy 3aBUCHT MIOBEPXHOCTHOE HATSHKEHHUE TEIl OT TEMIepaTyphi?
5. [1o 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 BBIOYBAeTCA Iy3bIpEK BO3AyXa. Tak Kak IMOBEPXHOCTHOE HATSHKEHHE eCTh paboTa oOpa3oBaHMS WM
paspylieHuss eIWHHIB TMOBEPXHOCTH, TO YCHJME, 3aTpaueHHOe Ha pa3pblB IUIGHKHA Iy3bIpbKa, OyneT
MPOIMOPIMOHAIBHO TTOBEPXHOCTHOMY HATSHKEHHIO. JTO YCHIIME ONpPEICIsieTCss TeM HauOoibIuM aaBieHueM (P),
IpU KOTOPOM IIy3bIPEK OTpPBIBAETCS OT Kammwuiipa. B MOMEHT OTpbIBa Iy3bIpbKa BBIIOIHACTCS CIEIYIOLIce
PaBEHCTBO:

P=P.,*+Pan (1)
rac P rugp FI/I,Z[pOCTaTI/I‘IeCKOQ JABJICHUC CTOJ'I63, KUJIKOCTHU B Kannnnﬂpe:
P...=h(p,—p)g (2)

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

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

P :20, (3)
R

Kamn

rae O — MOBEPXHOCTHOE HATsDKeHHE, R — paamyc kamwispa, paBHBII B MOMEHT OTPBIBA MY3bIphKa pPaguycy
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 paccunuTarthb 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= 200P _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 ycTaHOBKY IS ONPEIEIIEHHUS TIOBEPXHOCTHOTO HATSHKEHHUS METOJJOM HanOOIIBIIETO TaBICHUS
My3BIpbKa

Cocyn 1 ¢ uccnenyemMoul KUAKOCTBIO COEIUHAETCA C HCTOYHUKOM Pa3psKEHUS — BOJSHBIM 3KEKTOPOM 2.
JlaBneHue u3MepsieTcsi HaKIOHHBIM MaHoMeTpoM 3. Bo Bpemsi pabGoTel B cocyne Haj MOBEPXHOCTBIO KUIAKOCTH
CO3/1aeTCsl pa3psuKEHUE B pe3ysbTare TOTO, YTO M3 IKEKTOpa MCTEKaeT BOJa, & HaJ| KalWUIAPHBIM KOHYUKOM B
TpyOKe 4 naBicHHe aTMoc(epHOe, 3TO MPUBOJUT K TOMY, YTO 4Yepe3 TpyOKy 4 3acachlBacTCsl BO3IyX U Ha
KallWUSIPHOM KOHYMKE ee oOpasyercs BO3AYLIHBIM My3bIpeK. IIpu OOCTHXKEHHMH ONpeAeieHHOW Ppa3HOCTH
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 UCCIIELyEeMOM JKUIKOCTH

o, =KP.
Bennunny K, kak ObUIO CKa3aHO BBIIIE, OMPENENSIOT OSKCHEPUMEHTANbHO, HUCIONB3Ys B KauecTBe

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

K= Ohp0 |
PHZO

I[pudops! u peakTussl. 1. [Ipubop Pebunnepa. 2. BonsHoii 3xexTop. 3.Manomerp. 4. MepHbie KOJIOBI Ha
50 cm® — 8 wiT. 5. Mepuas munerka. 6. Mccnenyemsie ITAB (1o ykasanunio npernogaBatens). 7. JICTHLIAPOBAHHAS
BOJA.

opsinox BoinoJIHEeHHsI padOThI.

1. B cocyn npubopa Pebunzaepa HaImMBalOT JUCTHIIMPOBAHHYIO BOAy. Ee 1OMKHO OBITH CTOJBKO, YTOOBI
KalTWUTSIPHBIA KOHYMK TPYOKH TOJBKO Kacajcs >KUIAKOCTH. M30BITOK KUAKOCTH OTOMPAIOT yepe3 KammwuIsSpHYIO
TpYOKY, KaK 3TO A€JaeTCsl PU UCIIOIb30BAHUH MUIIETKH.

2. Ilpucoenunsor npubop PeOunuepa Kk MCTOYHHMKY Bakyyma, IJIi 3TOTO HAJEBAlOT HAa €ro narpyook
PE3UHOBYIO TPYOKY, WAYIIYIO OT BOJISTHOTO 3XKEKTOPA.

3. OTMeYaroT HyJIeBOE MOKa3aHUE MIKAJIbl MAaHOMETPA (Pyyy)-

4. IIpoBepsrOT TEpMETUYHOCTh YCTaHOBKH. J[Js1 3TOro TOHKOHM CTpyHKOM CIMBarOT BOJLY M3 BOJSHOTO
PKEKTOpa, MOKa B COCYy/le HE HAYHYT BBIIEIATHCA ITy3BIPKM BO3AyXa. lTorga KpaH 3KEKTopa 3aKphIBAIOT U
yOeXIaroTCs, 9YTO B T€UEHHE 2-3 MUHYT CO3/IaHHOE B COCY/I€ pa3peKeHne coXpaHseTcs (JKUIKOCTh B MAHOMETPE He
omyckaercsi). Ecnu paBienue B cocyie moHnxaercs (T. €. HeT FTepMETUYHOCTH), TO HaZl0 OOpaTHTHCS K Ja0OpaHTy.

5. PerynupyioT ciuB BOIBI U3 KEKTOpa Tak, 4TOOBI B MUHYTY oOpa3zoBayioch 2-3 my3blpbka. Hemb3s
JIOTTyCKaTh 0Opa30BaHUs YCTOWYMBBIX T'PO3/IbEB MEIKMX ITy3bIPHKOB WM CIIMIIKOM MEIJIEHHOE WX 00pa3oBaHUeE,
3TO BIMSET Ha TOYHOCTH M3MepeHus. [Ipm oOpa3oBaHWM My3bIpbKa JaBICHHE MMOCTENIEHHO HApacTaeT, JOCTHTaeT

36



MaKCHMyMa, TIPH OTPBIBE ITy3bIphbKa PE3KO MaJaeT M CHOBAa MEIJICHHO HapacTaeT MpH 0Opa3oBaHUM CIIEAYIOIIETO
my3bIpbKa. J[aBieHne oTphIBa My3bIpbKa COOTBETCTBYET MAKCHMAIBHOMY MOIHATHIO XKHUIKOCTH B MaHoMeTpe (P).
6. IIponsBozaT 5 3aMepoB U GepyT cpeiHee U3 TpeX NOCIeAHMX (P ), [1Ba NICPBBIX 3aMepa HE YU THIBAIOT.
cp,

7. PaccunthiBaroT koHCTaHTy cocyaa (K) mo dopmyie:

K=_%_,

P('p.O

rae O, — MOBEPXHOCTHOE HATSHKEHUE BOJIBI IIPH IAHHOH Temrieparype (tabu. IIpunoxenus).

3 o
8. B mepHbIx kombax Ha 50 cm® roroBsaT 8 pactBopoB IIAB 3amaHHON KOHIEHTpAIUH (10 yKa3aHUIO
MIPEIo1aBaTes).

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

Ne c, MOJIB/IM° [TokazaHus HIKaabl MAHOMETPA, MM K o,

- 2
p-pa R P Py P, P P,=(P,+P,+R)/3 Jhox/m
H,O

1

2

8

9. U3mepsitoT P I UCCIIEAyEeMbIX PacTBOPOB, KaK 3TO OBUIO CAENAaHO AJS BOZBI, HAYMHAS U3MEPEHHE C
Hanbonee pa3z0aBIeHHOro pacTBopa. llepen W3MepeHHSMU COCYHl TIIATENBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pactBopoM. B xoze Bcex m3MepeHuil ciemar 3a TeM, 4TOObl HyJIEBOE MOKa3aHHME MAaHOMETpa (TOYKa OTCYeTa)
0CTaBaJIOCh HEU3MEHHBIM.

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

11. Tlony4eHHbIe JaHHBIE CBOAAT B TaOIUILy 1.

Bapmuanr 2.
OINNPEAEJIEHUE 3ABUCUMOCTHU BEJIMYUHDBI IOBEPXHOCTHOI'O HATSIKEHUSA ‘KNI KOCTHU
OT TEMIIEPATYPbBI

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

W3mepenne mnOBEpXHOCTHOrO HaTsbkeHus mo Mmetony II. A. PeOuHaepa ocHOBaHO Ha TOM, YTO B
UCTBITYEMYIO KUAKOCTH OIyCKAIOT BEPTUKANBHYIO TPYOKY ¢ KallMJUISIPHBIM KOHYUKOM, Ye€pe3 KOTOPbIil IPOAYBatOT
BO31yX. M3mepstoT naBieHue P, mpu KOTOPOM M3 HIKHErO KOHIIA TPYOKH OTAENSIOTCS My3BIPHKH BO3Ayxa. UYem
OoJIbIIIe MMOBEPXHOCTHOE HATSHKEHUE MCIBITYEMOHN JKUIKOCTH, TeM Ooliblliee NaBJIeHHE TPeOyeTcs Uil OTIAeNICHHS
My3bIpbKa BO3/1yXa.

Takum o6pazom,

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

YroObl onpeAeIuTh KOHCTAHTY KalMJUIAPa, B KAUECTBE MCIBITYEMON KUIKOCTH OepyT CHaydania »HUIKOCTb,
MTOBEPXHOCTHOE HATSHKEHHE KOTOPOW M3BECTHO, HAPUMEDP AWCTIILIMPOBAHHYIO BOAy. Ecim m3mMepuTs mpu 3TOM
MaKCUMaJbHOE JaBiieHHe Py B MOMEHT OTPBIBA ITy3bIpbKa, TO KOHCTaHTa MpuOopa OyAeT paBHa:

K =%o. (8)
PO

BoruncimB koHctanTy 1o dopmyse (8), HaXoIAT BETUYMHY MOBEPXHOCTHOTO HATSHKCHUS! MCIBITYEMOIl
KUJKOCTH TIPH PA3TUIHBIX TEMIIEpaTypax.

Hpunaane:xxHocTy A padoThl. Acriuparop Ui CO3AaHMS BaKyyMma; IIUPOKas MpoOHpKa ¢ OOKOBBIM
OTPOCTKOM W TPOOKOW; CIMPTOBON MaHOMeETp co mikanoi; crakaH Ha 800-1000 mu; crakan Ha 400-500 M
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tepmometp (ams temmepatryp 10-100°C) ¢ menermamu B 0,5°C; mTaTHB C MUPOKOM JTATKOW TS TTOABEITUBAH
acmuparopa.

Onucanue npudopa st U3MEPEHUs MOBEPXHOCTHOTO HATSHKCHUS 110 MeTory PeOunnepa. Ilpudop (puc. 2)
COCTOWT U3 CTEKJISTHHOTO cocyna 1 ¢ 6okoBoit TpyOKoit 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 acmuparopa 6. Jis HarpeBaHUs KHJIKOCTH B COCYJE JIO KEIaeMOM TeMIIepaTyphl €ro MorpyKaroT 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 KOJNIEHAX MAHOMETpa JO0JKHA HAXOAUThCSA HA OJMHAKOBOM ypoBHE. B cocyn 1 HanuBaroT Ha '/, €ro BHICOTHI
JUCTWIIMPOBAHHYIO BOAY, BCTABISIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaNMJUISIPHBIA KOHEII ee
OKasaJiCcsl He3HAUUTEIbHO HIDKE TMOBEPXHOCTH BOAbl B cocyne 1. [loncTaBnsioT cTakaH ¢ HarpeBaeMoi BOJAOH TakK,
9T00BI cocyn 1 ObUI MOrPYXEH B HErO HAMOJIOBHHY CBOEH BBICOTHL [locie Toro kak jxermaemas TemIeparypa
YCTaHOBHUTCSI, OTKPHIBAIOT KpaH 7 aclupaTopa HACTOJILKO, YTOOBI Yepe3 Kamuuiap TPyOKH 2 My3bIphKH BO3AyXa
BBIPBIBAJIMCH OJHMH 32 APYTMM CO CKOPOCTBIO, JOIYCKAaIOIIeH MOACYET MX. YCTAaHOBHB ONPEAEICHHYIO YacTOTY
00pa3oBaHMs My3bIPHKOB, IPOU3BOIAT 10 MAHOMETPY HE MEHEE TPEX OTCUETOB MAKCHMAJILHOW Pa3HOCTH YPOBHEH.
BBIBOIAT cpeHIO0 BEIMUMHY U3 3THX OTCYETOB (Pg). 3aKpBIBAIOT KpaH / U IIPOBEPSIOT TEMIIEPATYPy B CTAKaHE C
HarpeBaeMoll Bojoi. Haxomar B Tabmuie (CM. NPUIOKEHHE) BEJIMYHHY IOBEPXHOCTHOTO HATSDKEHHS BOJIbI,
COOTBETCTBYIOILYIO Temreparypy ombita. [lo ¢opmyie (8) BEUUCIAIOT MOocTOAHHYI0 K Kamwuisipa TpYOKH 2 JUis
JTAaHHOTO TIpUOOpa.

BeunBaror Bogy H3 cocyzaa 1, BhICYIIMBAIOT €ro W TPyOKy 2; HaJUBAIOT B COCYIl BMECTO BOJBI
UCCIIEAYEMYIO JKUAKOCTh, MPEIBAPUTEIILHO OMOJIOCHYB €10 cocyn 1 u TpyOky 2. HarpesaioT Bogy B cTakaHe 110
30°C, moxacTaBisiOT crakaH moa cocyd 1 m B TedeHune 10 MUH pa3MeNIMBAarOT B HEM BOJIY MEMIANKOM, YTOOBI
XKHUJKOCTB B cocyne 1 Harpenach 10 Toi ke TemnepaTypsl. [IpuBoasT B AeiicTBUE acTUpaTop, U3MEPSIOT Pa3HOCTh
ypoBHeil h B MaHOMeTpe, kak ObLIO yKa3aHO BBINIC JUIs TUCTHUIMPOBAHHOW BOJBI, M, MOACTABUB 3Ha4eHHe K,
BBIYUCISIOT 10 (popmyrie (7) BeTUUMHY MOBEPXHOCTHOTO HATSKEHMs A uccienayemoil xunkoctu npu 30°C. To
K€ camoe MOBTOPSIIOT pu Temmeparype 40, 60, 80°C.

JlabopaTopHas pabora 4.
JJIeKTPOKMHETHYECKHE CBOICTBA KOJIJIOMIHBIX PACTBOPOB

Hean padorel. 1. O3HakoMmiieHHWE ¢ SBICHHEM 3JekTpodopesa. 2.0mpeneneHne CKOPOCTH IBIKEHUS
YacTHIL[ B 3JeKTpHUecKoM moie. 3.0npenencHue 3HaKa 3apsaa U BEJIWYUHBI AIEKTPOKMHETUYECKOTO MOTEHIIHaIa
301151 OEPIIMHCKOH JIa3ypH.

KpaTkne teopermyeckue moJioxkeHusi. [lpu nBmxennn tBepmoi wactuiel J[OC pa3peiBaeTcsi Mo Tak
Ha3pIBaEMON TIJIOCKOCTH (TpaHMLE) CKOJBKEHHs ¢ 00pa3oBaHUEM 3apsOKEHHOW KOJUIOMIHOW YacTULBl |
mudy3HBIX TPOTUBOMOHOB. BennunHa 3apsna KOJJIOWAHOM  YacTHLBI  XapaKTEpPH3YeTCs  BEITMYMHON
AJIEKTPOKUHETUYECKOTO TOTEHIMaNa. Bce SIeKTpoKHHETHYecKHe SBICHHS B JHOPOOHBIX 30JX, a I3TO
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AIEKTPOOCMOC, 3JIEKTpodope3, MOTEHITHAT TCUCHHS, MMOTSHITHAT CEAMMCHTAINH, OIPEACIISTIOTCS BEIHMYHHON H
3HaKOM £ -NoTeHUMana. Bo MHOrom sta BeNMYHMHA ONPENEISET U YCTOWYMBOCTH KOJIOMIHOTO PacTBopa. Ty

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

Ecnu B KOJUIOMAHBIA PACTBOP OITYCTUTh 3JICKTPOABI W HA HHUX CO3JaTh IOCTOSHHYIO Pa3HOCTh
MOTCHIIUANIOB, TO KOJUIOWJHBIC YacTHUllbl ¥ I y3HBIC MPOTUBOMOHKI OYIyT IBUTAThCS K IMPOTHBOIIOJIOKHO
3apsKEHHBIM 3JIEKTPOIaM.

JIBrKeHre YacTUIl AUCIIEPCHON (Pa3bl OTHOCHUTEIHHO JUCIIEPCHOHHOM Cpeapl MOJ NCHCTBHEM BHEIIHETO
AIIEKTPUIECKOTO OIS HA3bIBACTCS AMEKTPOPOPE3OM.

Onextpodope3 00HAPYKUBACTCSA HKCIIEPUMEHTAIBFHO 110 BBIJICICHUIO HA OJTHOM M3 3JIEKTPOAOB (MM OKOJIO
HEro) AUCIIEPCHOH (pa3bl, a TAKXKe M0 CMEIIEHUIO TPAHUIIBI pa3/ieia «KOJIOUTHBINA PacTBOP—IHCIIEPCHOHHAs cpeaa
K OJTHOMY U3 3JIEKTPOJIOB.

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

YaCTHI] 110 yPaBHEHUIO I ebMrobia-CMoITyX0BCKOTO:
4 VU
&=""17 3002, (1)
eH

rae n U & — BA3BKOCTH U JUDJICKTPUUCCKAA MPOHUIAEMOCTbL CpPCJbl HAa I'paHUIC CKOJIBKCHHA, H - TpaaucHT

MOTEHIIMANa BHEIIHETO 3JIEKTPpU4ecKoro noisi; H = E/L, 3aech £ — NpUIoKEHHAs U3BHE Pa3HOCTH NOTCHLIUAIIOB
Ha 3NeKTpoaax, B, L — paccrosane Mexmy anexkrpomgamu, cM; U — CKOpOCTh 3neKTpodopesa; 3007 — MIEPEBOIHON
MHOKMTEIb JUIS BBIYMCIIEHHUS £ -TIOTEHIIMANA B BOJIbTAX.

3Hauenus ;; W &£, NMOACTaBIsEMblE B ypaBHeHue IenbMronbua-CMOmyXoBCKOTO, OepyTcs OOBIYHO I

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

Jlst BOZbI U KOMHATHOM TEMIIEpaType MOMKHO € JOCTaTOYHON TOYHOCTBIO NPMHATH, uTo & = 81, 5 = 0,01 IL

OTH 3HAYEHUS UCTIONB3YIOTCS NIPH pacyeTe MOTEeHIIMaNa B JaHHOH pabdoTe.

CkopocTs 37eKTpodope3a ONmpeaeNioT, UCTIONb3Ysl METO MepeaBuTaomeiics rpanuipl. OH 3aKITI0YaeTcs
B TOM, YTO OKPAIIICHHBIA KOJUIOMJIHBIH PACTBOP MOMEINAIOT B 3JCKTPOPOPETHUSCKYIO SYCHKY, CBEPXY HAJIMBAIOT
OOKOBYIO KHJIKOCTh W HAOIIOJAIOT 32 CKOPOCTHIO ITEPEMEIIECHIS TPAHUIIBI pa3zelia «301b—00KO0Bast JKUAKOCTE MO/
NefCTBHEM TIPHUIIOKEHHOH K 3JIEKTPOJaM pa3HOCTH MOTeHIwaoB (). B omHOM KoneHe sueiiku rpaHuIa pasjuena
TIOAHUMAETCS, TaK KaK KOJUIOWJHBIC YAaCTHUIBI TEPEXOJIT B OOKOBYIO >KHUIKOCTh, B JPYTOM — OITyCKaeTcs,
MOCKOJIbKY KOJUIOMJIHBIC YaCTHUIIbI JIBUKYTCS BIIIyOb KOJUIOMJIHOTO pacTBOpa.

BokoBas xxuakocTs HeOOXOaMMa ISt CO3JaHUs TPaHUIIEl pasznena. [Ipu BeiOope OOKOBOI KUIKOCTH K HEl
MIPEBABISIOT CIeAyIoNe TpeOOBaHNUS.

1. BokoBas XUAKOCTh HE JIOJDKHA COIEPIKATh KOAryJIMPYIOLIUX HOHOB M 110 CBOEMY COCTaBY JIOJDKHA OBITh
OIM3Ka K TMCIIEPCHOHHOM cpejie 3011, WHAYe MPH MEePeX0Jie YaCTHIl 30J1s1 B OOKOBYIO KHIKOCTh Oy/IET MEHAThCS
TONKHA AU(PY3HOTO CIIOS U, CIIEA0BATENBHO, & -IOTEHIHAIL.

2. 151 monmy4YeHus: YeTKOM TpaHMIIbl pa3zeia HeoOX0AUMO, YTOOBI AIIEKTpUIecKas MPOBOJMMOCTE OOKOBOM
XKHUIKOCTH Oblla paBHA WIM HEMHOro OOJbIe 3JEKTPUUYECKOW NPOBOAMMOCTH 30js. BpImonHeHue 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
OOKOBOI1 KHJIKOCTH OyIeT UMETh OJIMHAKOBOE IMOCTOSHHOE 3HAauYeHue. Hammyudiei O0KOBOM JXUIKOCTHIO SBISICTCS
IHCIIEPCUOHHAsI cpeda u3ydaeMoro 30is. Ee MOXHO BBLAEINTH U3 MOPLMHU 30711 C IIOMOILIBIO YIbTpaduiIbTpaLuy,
HEHTPU(PYTUPOBAHHS UITH 3aMOPaKUBAHUSL.

B HeckonbKo yHpOIIEHHOM CIy4ae MOXHO MPUTOTOBHTH MOJICbHYI0 OOKOBYIO YKHJIKOCTH, OCHOBBIBASICH
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
MOJTrOTOBUTEIBHBIE M PETYIMPOBOYHBIE ONEPALMU HA SYEHKE MPOBOAST TOJIBKO NPU 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 bepaunckou nazypu. bepmunckyio nasyph (rexcanmanodeppar (1) xemesza (1))

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

s Toro 4To0B! OEpPIMHCKYIO JIa3yph NOIYYUTh HE B BUAE 0CaJKa, TAaK KaKk OHa He pacTBOpUMa B BOJIE, a B
KOJIJIOUJTHOM COCTOSIHMM, WCXOJAHBIE KOMIIOHEHTHl HEOOXOOMMO B3SThb B HE3KBUBAJCHTHBIX KOJIMYECTBAX.
BemecTBo, B3TOE B M30BITKE, OyIeT 00pa30BHIBATh JBOWHOM ANEKTPUUIECKHNA CION MHIEIUTBI U OMPENSNATh 3HAK
3apsiia KOJUIOMJHOM YacTHIIBL.

Heo0xonumo cobmoaaTh MOpSIOK B CMEIIMBAHWU PAcTBOPOB HCXOAHBIX BEUICCTB: K DPa30aBICHHOMY
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 3APIAHCEHHBIMU KOALOUOHBIMU yacmuyamu. 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 HacelieHHOro Ha xonomae pactBopa FeCls. IMomydaror 3016 OEpaMHCKOM 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 3apsHKSHHBIMHI KOJUIOMIHBIMH dacTuliamu. 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]. IMomywator 3016 OepauHCKO#N na3ypu, crabunusupoBanubiii FeCls, Muiemma KoToporo
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 (MIBTPOBaIbHONW Oymaru. Jlns manpHeimiedi paGoThl MCIOIB3YIOT OJWH U3
30J1e# M0 yKa3aHUIO MPETo1aBaTes.

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

['oTOBST GOKOBYIO )KHIKOCTb, JJIsS ATOI'0 HAJTMBAIOT B K00y 100 oM’ JTUCTUUTMPOBAHHOM BOBI, TOOABISIOT
10 kanens 0,1 moms/nv® pactBopa KCI, comepuMoe TIIaTe IbHO MepeMeNHBaloT. 3aIHBAIOT GOKOBYIO KHIKOCTh
710 TIOJIOBUHBI KOJIEH TPEXKOJIEHHOH sueiiku 1 (puc. 1) M ycTaHaBIMBAIOT AYEHKY BEPTHKAJIbHO Ha OCHOBAaHUH
HITAaTHBA, CIETKa 3a)KaB €e Cpe/lHee KOJICHO B BUHTOBOM 3a)KMMeE (sSUeiKa JO0DKHA HMETh BO3MOXKHOCTh CKOJIB3UTh
B 3axume). BeraBmsror anekTpoasl 4 B KpailiHue KojieHa sueiiku 1. BcmomoratenbHbIN cocyd 2 U THMETKY
3aIOJHSIOT HUCCIIEAYEMbIM 30J1eM 0e3 My3bIpeil U yCTaHAaBIMBAIOT €r0 C 3aKPHITBHIM 3aKUMOM 5 Ha INTATHBE Tak,
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 okakyTcsl OTPYKEHHBIMU 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 AneKkTpo il 4 Hampspkenue 100-300 B o ykazaHutio mpernojaBaTes.

| S— =1 |

Puc. 1. IIpuGop mist HaOoaeHuS 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 AJIEKTPOJIaX HA MOCTOSHHO 3aJlaHHOM YPOBHE, Yepe3 KaxXJble 5 MUH B TCUCHHC
MOJyYaca 3alUChIBAIOT TIOJI0KEHUE TPAHUIIBI 3011 B KAXKJIOM M3 KpallHUX KoJyieH. JlaHHbIe HAaONIO/IeHNH 3aHOCAT B
tabmuiry 1. HabmiomaroT mosBieHHMe My3bIPEKOB BOJOPOJA HA OJHOM W3 JJIEKTPOJOB. 3aKOHYMB HAOIIOIEHUS,
BBIKJTIOYAIOT UCTOYHUK MUTAHUS M OTKJIFOYAIOT OT HETO AJIEKTPOJIBI.

Tabmuma 1
DKCIIEpUMEHTAILHBIE TAHHBIE SJIEKTPOPOPETHICCKUX H3MEPCHHIMA
E=..B; L=....cm
Ne T v [Mosno)xeHre rPaHuIIBl B TPABOM [MosoxeHre TPaHMITBI B JIEBOM
’ KOJICHE, CM KOJIEHE, 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 BogbI, AN — B3TOE C IMHEWHOH YacTH rpaduka CMEIEHUE IPAHUILIBI 307151 32 BPEMS
T,CM; & — IMDIIEKTPUYECKAs NPOoHUIaeMocTh Boabl, ipu 20°C & —80,1; &, — snekTpuyeckas NOCTOSHHAS, £, =

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

BJIOJTb KOJICH M TyTH SYEHKHU, CM.
[Tocne moaCcTaHOBKY MOCTOSTHHBIX BETTUYHMH U MTEPEBOJIHBIX MHOXKUTENICH YpaBHEHHUE YIIPOIIACTCS:

~0,001-Ah-1072-L-10? :

s = 60-7-E-80,1-8,85-107
£=235 AnL ©)
£

2
rae 60 — MHOXKUTENH JUIS TIEPEBO/Ia MUHYT B CeKYHIBI, 107" — MHOXKHTENb 1715 mepeBoda Ah, L U3 caHTuMEeTpoB B

METpHI.
B oxoHuUaTensHOM ypaBHEHHU Ah , L MOACTaBISIOTCS B caHTUMETpaxX, T — B MuHyTax; Ah/z — cKopocThb

TiepeMereH sl TPAHHIIBI 30718, CM/MHH. PaccuuthiBaior & -OTEHITMAT MO TAHHBIM CKOPOCTH JBHKEHHUS TUTOCKOCTH
CKOJIBXKCHH B ITPABOM U JICBOM KOJICHAX. Ilo pe3yabTaTaMm Ha6JIIO]IeHI/II\/'I 1 pacyuc€ToOB JCJIAIOT BbBIBOJ O BEJIMYUHE U
3Hake & -moTeHIMATA.

®opma oruera. OTUET JOHKEH COJCPIKATH HAa3BaHUE PAOOTHI, OMHMCAHHE €€ IIEeJH, KPATKHH KOHCIICKT
TEOPETHYECKOW YaCTH, KpPATKyl0 METOAUKY TPOBEICHHUS OIbITAa, CXEMAaTHYECKUH PHUCYHOK mpubopa uis
HaOJII0JIEHUS CKOPOCTH 3JIEKTPO(OPE3a, 3aM0IHEHHYIO TaOIUILy, TPaQHKH, BBIYUCICHHE & -IOTCHIUAIA, BBIBOIBL.

KoHTposibHbIE BONIPOCHI

Uro Ha3biBaeTCs 3JeKTpodope3om?
Crpoenue mMuriesut OepinHCKoi azypu, cradbunusrpoBanubix FeCls u K4[Fe(CN)sg].
3. Kak paccunrtaTh BeIMYMHY OJIEKTPOKMHETHYECKOTO IOTEHIMANa Ha OCHOBE DIEKTPOPOPETHYECKUX

U3MEpEeHU?

N =

Jluteparypa
1. IIpakTukym 1o KostonaHOM xumuun: Yuebnoe nocodue / Ilox pen. M.U. I'enspman. — 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 puznyeckoit u koutongHon xumun. M., 1973,
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TecTbl K py0exkHOIi aTTeCTAMOHHOM KOHTPOJILHOM padoTe Mo TUCHUILIMHE
«Duzuyeckas u KoJJonHas xumus» (o6pasusi) (OIIK-2, OTIK-8)
B pamkax [lonoxenus o 6amnsHO-peiiTuHroBoit cucteme COI'Y.

Tect 1

No Tema Uuciio Bonpocos Ilena Bonpoca Cymma 6amioB

1 Tepmonunamuxka (TI). OcHOBHbIE 24 1 5
3axoHbl T/I. BHyTpeHH:s 3HEprus,

SHTAJIBINS, SHTPOIIUSL, TEIUIOTa, padoTa.
1-24

2 Tepmoxumusi. 3akon ['ecca. 13 1 5
N3ob6apHas, m30xopHas
TEMJIOEMKOCTh. Y paBHEHUS
Kupxrogpda, Bant-T'odda
25-38

3 TepmonnHamMudeckue 14 1 5
moTeHImansl. DHeprus [ ubdoca,
T'ensmrosbia.

39-53

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

5 PacTBOpBI 2NIEKTPOITUTOB, 26 1 5
HeanekTponuToB. Kprockomnus,
30ymumockonus. MoxHas cuia
pacTBOpPOB.
106-132

O6mas cymma 6ammoB paBHa 25

1 py6e:xxHasi KOHTpoJIbHAsA padoTa, S ceMecTp
Buok 1
TepmoauHaMuKa - HayKa
0 B3aUMOIPEBPAILEHUSIX Pa3IndHbIX (JOPM PabOThI U 3aKOHAX ITHX MPEBPALICHUH
O B3aUMOIIPEBPAIICHUAX Pa3JIMIHbIX (I)OpM XUMHYCCKHUX IMOTCHIMAJIOB U 3aKOHAX DTHUX npeBpameHHﬁ
0 B3aUMOIPEBPAILEHUSX PA3IMUHBIX (POPM HHEPIHU M 3aKOHAX ITHX MPEBPALICHHH
0 B3aUMOIPEBPAILEHUSX Pa3INYHBIX (JOPM TEIUIOTHI U 3aKOHAX ATHX MpPEBpaIleHUN

MartemaTrueckas 3amuch 1-ro Hayaia TepMOIUHAMUKHI

dQ =6A+auU

oU =dQ + oA
dU = dQ —dA
dU = Q — 8A

W3onupoBanHas cucrema -

cucrema, Kotopas 0OOMEHHBAETCS ¢ OKpY)KaIOIIeH cpeIoi BeIIeCTBOM, HO He 0OMEHHBAETCS SJHEPTHEH
cucTeMa, KOTopasi He OOMEHHBAETCS C OKPYXKAOLeH cpenoil HU BEIeCTBOM, HU SHEprue

cucTeMa, KoTopast 0OOMEHHBAETCS ¢ OKpYXKarollel cpeioit 3Heprueil, Ho He 0OMEHUBAETCs! BEIIECTBOM
cucremMa, KoTopast 0OOMEHHBAETCsI ¢ OKpYXKarollel cpeoif U BEIeCTBOM, 1 SHEPruen

3akpbITas cucrema -

cucTeMa, KOTopasi He OOMEHHBAETCS C OKPYXKAoIel cpeioi HU BEIeCTBOM, HU SHEpruei

crcTeMa, KOTopasi 0OMEHHBAETCsI C OKPYIKAIOIIEH CPEeoi U BEIECTBOM, H JHEpruen

crcTeMa, KOTopasi 0OMEHHBAETCSI C OKpPYKaIOIeH cpenoi sneprueit, Ho He OOMEHUBACTCS BEIIECTBOM
CHCTEMa, KOTOpas OOMEHUBAETCS C OKPYIKAIOIIEN Cpeoil BEIIECTBOM, HO HE OOMEHHMBAETCS DHEPTUEH

MareMarudeckas 3anuch 1-ro Hayajua TEPMOJUHAMUKHU
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0Q=0A+dU

dQ = 6A+0U
AU =dQ + oA
dU =dQ - dA

®opmMynupoBka 1-ro Hauana TEPMOJIUHAMUKHY:

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHUIO BHYTPEHHEN SHEPTUH CUCTEMbI MUHYC KOJIHYECTBO PAOOThI, COBEPLIEHHON CHCTEMOH MPOTHB
BHEIIHUX CUI,

H3MEHEHHUE BHYTPEHHEH 9HepTUH PaBHO KOIHMYECTBY COOOIEHHOM CHCTEME TEIUIOTHI MU/HYC KOJIMUECTBO pabOTHI, COBEPIIEHHOM CHCTEMOi
MIPOTHUB BHEIIHHUX CHI;

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

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHHIO BHYTPEHHEH 9HEPTHU CHCTEMBI ILII0C KOJINYECTBO PabOTHI, COBEPIICHHON CHCTEMOU IIPOTHB
BHEIIHUX CHII.

Beipaskenune 1-ro 3akoHa TEPMOANHAMHUKH IJIs1 ©30XOPHOTO Ipolecca

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

Beipaxkenue 1-ro 3aKoHa TEpMOAUHAMMKY JJI H300apHOTO Mpolecca

6Q, =dH
oQ, =d(U -P-T)
8Q, =dH —P-V

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

MartemaTHueckas 3anuch 2-ro Hayajla TepMOIUHAMUKHI

-0
=
T sau
oS
ds > Q
T
T-dS =dH
BmpameHHe I-FO 3aKOHa TepMOJII/IHaMI/IKI/I JJIA I/I30TepMI/I‘IeCKOI‘O npouecca
P
Q =R-T:-In=
2
V.
~R.-T-In2
Qr Vv,
dQ=R-T-V .6V
dv
8QT = R T . 7

OTKpBITas cucTema -

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

cucTeMa, KoTopast 0OMEHHBACTCS C OKPYKAIOMICH CPeoi U BEIIECTBOM, H DHEPTUeH

cucTemMa, KoTopass 0OMEHHBAETCsl C OKPYXKAIOIIEH Cpeqioi SHeprueii, Ho He 0OMEHHNBAETCs BEIIECTBOM
cucTemMa, KoTopasi 0OMEHUBAETCS C OKPYKAIOIIEH cpesiol BEMECTBOM, HO HE OOMEHUBAETCSI SHEPTUEH

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

DHeprus - 3To Mepa CIIOCOOHOCTH CHCTEMBI

COBepIIaTh paboTy

OT/JaBaTh TEIJIOTY BO BHEIIHIOIO CPEIy

coBeplIaTh paboTy M 00IIasi Ka4eCTBEHHAs Mepa JBIKCHUS U B3aUMOJICHCTBHSL MaTEepUH
OT/JaBaTh BEIECTBO BO BHEIIHIOKO CPEy

CBoIiCTBa BHYTPCHHEH SHEPTHH CHCTEMBI B O0IIEM cliydae
(GYHKIMSA COCTOSHUS CHCTEMBI

(byHKIHS poliecca

9KCTEHCUBHAS (PyHKIUS

MHTECHCUBHAs (QyHKIUS

GbyHKIMS, paBHas TEIUIOTE Mpolecca

¢byHKUUs, paBHas paboTe mporecca

a0CoMIOTHOE 3HaYeHHEe (DYHKIIMN HEM3BECTHO

BBIpa)KeHI/Iﬂ, CIIPABCAJINBBIC AT HSOXOpHOﬁ TCINNIOEMKOCTHU CV OJHOI'0O MOJIA NACAJIbHOI'O Ira3da
. aH\.
s or Ap
|f aG\
0T )¢
‘./ (‘)U\

b or i

a4
8T ),

C-R

P
AU+W

BI)Ipa)KeHI/Ie TNEPBOro Havyajia TCPMOJUHAMHUKHU, 3alITUCAHHOC C UCIIOJIb30BAHUEM pa60TI>I cucteMbl W M TEIJIOTHI Impormnecca Q,
HUMECT BU]

Q=AU-W

Q=AU+W

AU=Q+ W

AU=Q-W

W=AU+Q

BeipaskeHusi, crpaBe[IBbIe s aaquabaTudeckoro mporecca ¢ uaeaibHbiM razoMm (W - pabora cucremsl, Q - Temiora
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

[Ipomecc obpaTumoro pacmmperust | MOJIb UaeaIbHOro raza oT oobema V1 0 o0beMa Vz’ B KOTOPOM M3MEHEHHE BHYTPEHHEH

SHEPruu rasza OyaeT HauOOJIBIIIM:

annabaTHIeCKHUt

U30TEPMUYECKUI

U300apHbIH

H30TEPMHUYCCKHIA 10 00BEMa V1+0,5V2, 3aTeM H300apHBIi 10 \/2

n300apHbIit 10 00bEMa V1+0,5V2, 3aTeM U30TEPMUUECKHIA 10 V2

Pabota cucremsl npu 06paTHMOM M300apPHOM pacUIMPEHHH N MOJIb HJEAIBHOTO ra3a oT 00béma V1 10 00béMa V2
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P(V ,~ Vl)
nR(Ian— InVl)

0
-nCV(T2 - Tl )

TemnoTa npornecca npu 0OpaTHIMOM H30XOPHOM HarpeBaHUM N MOJb HCATBHOTO I'a3a OT TEMIIEPATYPhI T1 JI0 TEMIEpaTypbl

TZBpra)KaeTCﬂ KakK:
nR(T - T1)
nR(InTz— InTl)
nCV(T2 - T1)
nC (T -T)

P 2 1

Mepoii Oecriopsiika TEpMOANHAMHYIECKON CHCTEMBI SIBIISICTCSL:
SHTPOTNS

SHTAJIBITHSA

BHYTPEHHSS SHEPTUS

TeMIepaTypa

MHTEeHCUBHBIM CBONCTBOM TEPMOANHAMUYECKON CUCTEMBI SIBJISETCSA:
TeMmIneparypa

BHYTPEHHSSI SHEPTrUs

00BeEM

SHTPOIUS

BzanMHbIe TIepexoIbl TETUIOTH B paboTHI H3ydaeT
SIIEKTPOXHMHSI

XAMHYECKask KHHETHKA

dboroxumust

TEPMOJUHAMHKA

Baok 2

Tepmoxummus - pa3zen XUMAYECKOW TEPMOAMHAMUKH, MMOCBSILIEHHBIA UCCIEIOBAHUSM

N3MEHEHHS] BHYTPEHHEH SHEPIUN XUMUIECKUX peaKkunit
N3MEHEHHS KOJIMYECTBA SHTPOINH XUMHUUECKUX PEAKIIUH
TETUIOBBIX 3 PEKTOB XUMHUECKHUX peaKIni

N3MEHEHHMS 3JIEKTPUIECKOH pabOThl XMMHUUYECKHUX PEaKIHH

Kakue nporecchl NpOTEKaOT NPU PACTBOPEHHH BELIECTB B BOJie?
XUMHYECKHE

¢busnueckue

XUMHUUECKHE U HU3HYECKHe

MeXaHUYeCKHUe

Kakas TCPMOJANHAMHYICCKas (I)yHKIII/IH BbIpaxkKacT H306apHLIﬁ TEIJIOBOM 3(1)(1)GKT?
(AU)y,r
(AH)
(AU)sy
(AH)s,p

Kaxk BeIpakaeTcst n3006apHas TEIII0EMKOCTh?
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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¢h(hekT XUMIIECKON peaKIIu PaBeH:

CyMMe€ TEIUIOT 00pa30BaHMs MPOIYKTOB PEaKIIMU M HCXOAHBIX BEIIECTB, YMHOXKECHHBIX Ha CTEXHOMETPHUYECKHE

KO3 PHUIIIEHTHI

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

Pa3HOCTH CyMM TEIUIOT 00pa30BaHus MPOAYKTOB PEAKIH U UCXOIHBIX BELIECTB, 03 yyeTa CTeXHOMETPUIECKUX

k03 huIKeHTOB

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

TemmmoBoit 3(1)(1)61('1" XUMHYCCKOH peaKknuun OnpeaACIACTCs 10 (I)OpMyne
AH = Z(Vi AH vﬁp.)ucx. - z“(VIAH oz’)p.)npm)

AH = Z(Vi AH n6p.)np0d + Z(VIAH 06p.)ua\'.
AH = Z:(AH 0op. )npm) - Z“(AH obp. )ucx.
AH = Z(VIAH oop. )npod - Z:(Vi AH o&p.)ucx.

Hso6apras TemnoeMkocTs (C,) BBIPaXKaeTcs paBEHCTBOM:

AC, = d‘:TH)
Ac, d(dATU)
Ac, - d(dATH)
AC, = d(g‘_ru)

H3o06apHas TennoeMkocTs (C,) BRIPa)KaeTcs paBEHCTBOM:

oH
Cp, =(—
P (6T)P
ou
c, ==
Vv (aT)v
ou
CP:(aT)v
oH
CV:(i)P

oT



Wzoxopnas termoeMkocTs (Cy) BEIpakaeTcs paBeHCTBOM:

d(AH
AC, = (dT :
d(AH
AC, = (dT !
ac, = 44Y)
dT
d(AU
ac, =05

B cootBerctBumM ¢ 3akoHOM [lebas, aTOMHasg TEIUIOEMKOCTh KPHCTAUIOB C OOBEMHOHM pemETKOW NpOoNmopUHOHANIbHA aO0CONMIOTHON
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. Temnora sToro mpouecca paBHa n*R, rae R — yHuBepcaibHas razoBasi IOCTOSIHHAsA. Y KaXUTE 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 ymensmmiack Ha 40K. Otser mpexcraBeTe B popme 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 reHLMFOHLHa WHAWBHUIYAJIbHOTO BEIIECTBA 110 TEMIIEPATYPE IPU IMOCTOAHHOM O6’beMe paBHa
P
v
-S
aF

3T/,

W3menenne sHeprum ['mbGOca mpu M30TEPMHUYECKOM pACIIMpeHHH | MOJb HJIeaJbHOTO JBYXaTOMHOTO ra3a B HMHTEpBale
00BeMOB V1 - V2 npu Temmeparype T

—ERTlnE

2 R

—ER’}_”II'L5

2R
.
RT2
[
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g
RTIn—2

"

—R?!"ln5

1

ypaBHeHI/Ie FI/I66C3'FCHLMFOJ’ILH& MOXCT UMCTh BU (BO3MO)KHO HCCKOJIbKO BAPUAHTOB NPaBUJIILHOI'O OTBeTa):

g =VdF - SdT
e
T __H
ar |~ T
P
G:H+T(E]
AT},
AG
a? e
ar | T
F
R
oy ),

AG= AH +T[@]
or Fid

XuMHuIecKkue peaknuu, A KOTOPBIX CTAHAAPTHOC U3MCHCHHUC 3HCPIUU I'u60ca OombIie CTaHAApTHOT'O U3MCHCHUS SHCPIUU

Ienpmromnbia (M13MeHEHNEM 00beMa KOHICHCHPOBAaHHBIX (a3 mpeHedpeysp):

Ca(OH) +CO_=CaCO_ +HO
2(p-p) 2(r) 3(t8) 2 (k)

CaO +CO_ =CaCo
(t8) 2(r) 3(tB)

2AsH =2As
3(r)

Pb +PbO, =2PbO
+ShO +4C =2Sh +4CO

2 4(tB) (TB) (TB) (r)
Si +2LiO =Si0_ +A4Li
(tB) 2 (tB) 2(tB) (TB)

CBo#iCTBa XUMHYECKOTO MOTEHI[MATA KOMIIOHEHTA CUCTEMBI B O0ILEM CiTydae:
(YHKIHSI COCTOSIHUSI CHCTEMBI

GbyHKIHS nporecca

9KCTEHCHUBHAS (HYHKI[HSI

WHTEHCUBHAS (HYHKIHS

(byHKIMS, paBHas TEIUIOTE Mpoliecca

¢byHK1Ms, paBHas pabore mpoiecca

abCcoMoTHOE 3HaYeHUe (PYHKIIMK PaBHO MapIadbHON MOTbHOHN 3HEeprun [ 1b6ca

TennocoaepxaHue pacIIMPEHHON CUCTEMBI — 3TO -
SHTPOTINS

SHTAJIBITHSA

BHYTPEHHSIS SHEPTUS

TeMIepaTypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJUHAMHYCCKON CHCTEMEI SIBIISICTCS:
TeMmIeparypa

JIaBJICHHE

00BeM

KOHHeHTpaHI/Iﬂ

Bzaumnrie nepexoabl TCIVIOTHI 1 pa6OTI)I n3y4acT:
QJICKTPOXUMUS
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XUMHYECKasi KHHETHKA
(doToxuMus
TepMOIMHAMUKA

JKupas kiIeTKa SIBIAETCS:

OTKPBITON TEPMOJIMHAMUYECKONH CUCTEMOM
3aKpbITON TEPMOJUHAMUYECKON CUCTEMON
H30JIMPOBAHHOM TEPMOIMHAMUYECKON CHUCTEMOM
HE SBJISIETCS TEPMOJIMHAMHYECKON CUCTEMOI

IIpu npoTekaHuu peaxuu N2+3H2:2NH3

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

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

237,7 x]x/Momb

-345,6 xJIx/MoIb
-541,4 xJIx/Mob
-809,6 xJI:x/MOJb

Paccunrats kanopuitHOCTh poaykTa, coaepskamero B 100 r mpoaykra 11,6 T 6enxoB, 0,3 T kupoB u 5,0 T yriIeBOAOB. KAIOPUHHOCTH OEIKOB
1 yraeBoaoB — 17,1 Kmk/T, sxupoB — 38,8 Kmk/T

228,8 x/[x/100r

375,23 x/1x/100r

295,5 x/Ix/100r

669,12 x/Ix/100r

Buiok 4

VKaxuTe PU3HAKA XUMHUYECKOTO PABHOBECHSI, €CJIM B Ka4eCTBE KpUTEpH Mcronbs3yercst C; = const:
KWHETHYCCKUH (TMHAMUYECKHI);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

KoHIeHTpaimonHsiii (T = const, V = const);

KoHIeHTpalonHsli (T = const, P = const).

VYKaKUTE MPU3HAKA XUMUYECKOTO PAaBHOBECHSI, €CIIM B KAUECTBE KPUTEPHs UCIIOIb3YeTCs p; = CONSt:
KWUHETHYECKUH (TMHAMUYECKHT);

tepmounamuyeckuii (T = const, P = const);

tepmounamuyeckuii (T = const, V = const);

koHueHTpaponnsiii (T = const, V = const);

KoHIeHTpalonHsii (T = const, P = const).

—

YKaXKHTe TPU3HAKKA XHMHUUECKOr0 PABHOBECHS, €CJIH B KAUCCTBE KPHTEPHS HCIIOJIb3yeTes U = U
KMHETHYECKUH (TMHAMUYECKH);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

KoHIeHTparonHsiii (T = const, V = const);

koHIeHTpaonnsiii (T = const, P = const).

Vkaxure MPU3HAKU XUMHUYCCKOTO PABHOBECH, €CJIN B Ka4YC€CTBC KPUTCPHS UCIIOJIb3YyCTCA AG r =0:

KHHETHYCCKUH (IMHAMHYCCKUIH);
tepmounamuyeckuii (T = const, P = const);
tepmounamuyeckuii (T = const, V = const);
koHieHTpaiponnsiii (T = const, V = const);
koHieHTpaionnsiii (T = const, P = const).
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YkaxuTe NPU3HAKH XUMUYCCKOr0 PABHOBECHS, SCIIH B Ka4eCTBe KpuTepus uenonbsyeres AA, =0

KWHETHYECKUH (TMHAMUYECKHI);
tepmoqunamudeckuii (T = const, P = const);
tepmoaunamuueckuii (T = const, V = const);
koHIeHTparonnsiii (T = const, V = const);
koHIeHTpanuonHsblit (T = const, P = const).

Tunel paBHOBecHH B 00paTHMBIX Npoleccax, mporekaromux no cxeme NH;qy + HoOp — NH4OH .
rUaparanys BElIECTBa;

TUPOJIU3 1O KATHOHY;

reTeporeHHast XUMHUYECKas PeaKius;

rOMOT€HHAs XUMHYECKas PEaKIIus;

pacTBOpeHHE U JUCCOLHUALMSA MATIOPACTBOPUMOTO B-Ba;

Tursl paBHOBecHi B 06paTHMBIX IIPOLIECCaX, MPOTeKaMUX o cxeMe Hyyy + Clygy — 2HCly:
THpaTallys BEIIeCTRA,;

reTeporeHHast XUMHYICCKast PEaKIIns;

TOMOTCHHASI XUMHUYCCKas PCaKITus;

9JIEKTPOJIUTHYCCKAS TUCCOIUAIINS,

pacTBOpEHHE U JUCCOIHALIMS MAIOPACTBOPUMOIO B-Ba.

Tuns! paBHOBeCHi B 00paTUMBIX MpoIieccax, MPOTEKaoIuX 1o cxeme Mg (2;) + H,O0p¢ — MgOH Erp) +H (+P) :

ruaparanus BECIICCTBA,

TUAPOJIN3 11O KaTHOHY,

TUAPOJIN3 11O aHUOHY,

TOMOI'CHHAasA XUMHUYCCKAs PCAKIINA;

PaCTBOpCHUC U JUuccouanus MaJopacCTBOPUMOro B-Ba.

Tunel paBHOBecHH B 00paTHMBIX Npoleccax, nporekaromux 1mo cxeMe CuSO, - 5H,0 g —CuSOy4o+5H,0
THpaTallys BEIIEeCTRA,

JIETUJpaTallys BEIICCTRA,

reTeporeHHast XUMHYICCKast PEaKIIns;

TOMOTCHHASI XUMHUYECKas PEaKIlHs;

PacTBOPEHHUE U AUCCOIHAIINS MAIIOPACTBOPUMOTO B-Ba.

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

JeTH/IpaTaIlns BEIIECTRa,

FeTepOFeHHaH XUMHUYCCKasA pCaKHI/Iﬂ;

TOMOT'€HHAas XUMHUYCCKas pCaKHI/Iﬂ;

pacTBOpeHne U JUCCOIMALUS MATIOPACTBOPUMOTO B-Ba.

Tunel paBHOBecHiT B 00paTHMBIX IpoIeccax, MpoTeKamux no cxeme HyPOyp) — H (+P) + H,PO Z(p) :

ruaparanus BEIICCTBA,

TEeTCPOrceHHasl XUMHYCCKas pCaKI U,

TOMOI'CHHAsA XUMHUYCCKas pEaKIs;

QJICKTPOJIUTUYCCKA JUuCCouanus,

PaACTBOPCHUEC U JUCCOTUAIUA MAJIOPACTBOPUMOI'0 B-Ba.

Twurel paBHOBeCcHH B 00paTHMBIX Ipolieccax, MpoTekaromux no cxeme PO Zzp) +H,0 (,,— HPO i(_p) +O0H !

TUIpaTalysl BELECTBa;

TUPOJIN3 110 KATHOHY;

TUIPOJIN3 10 aHUOHY;

TOMOI'€HHAsl XUMHYECKasl PEaKLus;
INEKTPOIUTUYECKAS JUCCOLUALIUS.
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TepMonuHaMU4ecKoe ypaBHEHHSI, OTPaXKAIOIINE BIUSHIEC N3MEHEHHE TeMIIepaTypsl Ipu P=CONSt, Ha COCTOSHUE XMMHYECKOTO
paBHOBECHS:
AG(T)=—RTINK,+RTInIT,_

AA(T)=—RTInK¢ +RTInI,_

din Kp _ AHp
daT RT?2

dinke _ AUp
dT 7RT2

dinK,  Av
P P

TepMOL[I/IHaMI/I‘{eCKOC YpaBHCHUA, OTpaXaromue BIUAHUC U3MCHCHUEC TCEMIIEpATYphl IMpHU V:COHSt, Ha COCTOSHHUC
XUMHUYECKOI'0 paBHOBCCHUS:
AG(T)=-RTINKy+RTInIT,_

AA((T)==RTInK¢ +RTInI_

dInKp AH{
dT  RT2
dinKe AUy
dT  RT2
dinKy  Av
P P

TepMO,I[I/IHaMI/I‘IeCKOC YpaBHCHUS, OTPAXKAOMINEC BIUAHUC U3MCHCHUC NAaBJICHUA MPH T= CONst, Ha COCTOSHHE XUMUYECKOIO
PaBHOBCCHA:
AG(T)==RTInKy+RTInIT,_

AA((T)=-RTInK¢ +RTInIl_

dinK, _ AH;
a7 RT?
danC _ AUr
i
dinKy  Av
dP P

TCpMO,I[I/IHaMI/I‘ICCKOG YpaBHCHUA, OTpAXKAOMIUEC BJIMAHUC M3MCHCHHUE COCTaBa IIPU T = COﬂSt, P = COﬂSt, Ha COCTOAHHUC
XUMHUYCCKOI'0 paBHOBCCHUS:
AG,(T)==RTInK,+RTInII

p Po

AA((T)=-RTInK¢ +RTInI_

din Kp _ AHy
dT RT?2

dinKe AU
dT  RT2

dinKy  Av
P P

TepMOIlI/IHaMI/I‘{eCKOG YpaBHCHUSA, OTpaXKaromiue BJIMAHUEC U3MCHCHHUE COCTaBa IpU T = COI']St, V = COﬂSt, Ha COCTOsSAHUC
XUMHUYECKOI'0 paBHOBECHUS:
AG(T)=—-RTInK,+RTInII

p Po

AA(T)=-RTInK¢ +RTIn¢_

dinK,  AH,
T R
dinKe AUy
dT RT2
dinK Av
P P
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BrIpaskeHHe KOHCTaHTBI paBHOBECHS UL peakiun Fe,05 + 3H,q) — 2Fe( + 3H,O(, (tima aA + bB — qQ + dD):

Pd
Kp:%
pB
P
Kp:—D
PB
P,-PS
K, = 2 b >
I:)B
q
_Po
KP_T
Ps
P
sziD
F)A

Q
K. =
" pa.pl

BbIpaxkeHHe KOHCTaHTBI paBHOBecUs JUIst peakiiu CSy( + 30yp) — COypy + 2SO0, (Tuna aA + bB — qQ + dD):
Co-Cop

“CaCs

_PoPo

P~ ps-Pg

Po

c

K

KP:TE:

d
_Pg-PD

K, = b
PA-Pg

p

BbipaxeHue KoHCTaHThI paBHOBecust uist peakuuu 2CrClsg, + 3Hy. — 6HCl, + 2Cr (Tuna aA + bB — qQ + dD):
Po-P

QD
K

K

PPy Pg
_P
p Pé}
,=1
P3PS

P pa.ph
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Pa.PS
) A

dD):
+
aQ
N
bB
+

aA

a

11

(TH

O

H,

+

)

O4(1<

€3

2F

N

)

O3(1<

€2

3F

Hygy +

31

11071

caK

AP

JUI

s

ecu

OB

BH

pa

TBI

TaH

HC

KO

ue

eH

RN

Brip

P5
Kp:P_é’
I:)D
szz
=1 .
K, PQ
Kp :g
I:)D
szpA
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Kp—l
d
Pq,P

Ky = b
PA-Pg

p

BripaskeHHe KOHCTaHTBI paBHOBecHs Ui peakiun CH3;OH ) + CH3COOH ,0—CH3;COOCHS; () + H,Of, (Tima aA + bB — qQ
+ dD):

Cq-Cp
" Ca-Cpg

PQ -Pp
P Pa-Pg

d
P
PAPs

c

K

K, =22

Bripaxxenne konctanTsl paBHOBecHs Ul peakii CHCls ) + Clyy — CClyy + HClpy (THma aA + bB — qQ + dD):
d
K, = Po

P pb
PB

IIpu HEKOTOPOH TeMIepaType B CUCTEME A(r)+ B(r) ‘—‘»C(r) + D(r)’ HaXOJAIICHCS B XUMHYECKOM PAaBHOBECHUH, KOHIICHTpaIuu A,

B, C u D cocraBmiu cooTBeTCTBEHHO 6, 2, 4 1 3 Moub/i1. KakoBa KOHCTaHTa paBHOBECHS [IPH JAHHOW TeMIepaType
1

2
4
0,5

CooTtHomenne Mex Iy KoHcTaHTaMu paBHoBecus K, n K, nma peaxrmu SOy + Clyry — SO,Clypy

K, =K,

Ky = Kc(RT)Z

K,=K;-RT

K.=K, RT
CooTHomenue MexTy KoHcTaHTamu paBHOBecus K, n K, mma peakimu Sgons) + Oz — SOxry:
K,=K;

K.= K, (RT)®

K,=K;-RT

K.=K, RT

54



CooTHomenne Mex 1y KoHcTanTamMu paBHoBecus Kp u Ke nis peaxumn 3Hypy + Noy —2NH;):
K,=K.

K.=K, (RT)?

K,= K RT

KC =K, RT

CootHomenne Mexy koHcTanTamu paBHoBecust K, n K, mis 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 FeClsy + 6H,0() — FeCl; - 6H,0
K,=K,

K = K(RT)"
K=K, (RT)’
K.= K, (RT)®

CoorTHomenye Mex 1y Konctantamu paBHosecus K, u K¢ mna peakuun CgHgry + 3H, ¢y — CoHinr:
K=K, (RT)

K,= K (RT)

K K.-RT

Kc =K, RT

COOTHOLHeHMe Mex 1y koHcTanTamu papHoBecHs K, n K, ms peakiyn CeHgry — 3CoHyr:
K,=K (RT)

K= KC(RT)

K K, (RT)

K.= K (RT)

COOTHOLHeHMe Mex a1y koHcTanTamu papHoBecHs K, n K, mns peakn CuSOy, - 5H,0 ) — CuSOy9+ 5H20 ;!
K,=K (RT)

K= K(RT)®
K = K(RT)’
K.= K, (RT)®

CooTtHomenne Mex Iy KoHcTaHTamMu paBHoBecus K, n K, nma peaxrmu 2Fe(OH);q — Fe203( + 3H20y:
K,=K.

K= K, (RT)
K,= K (RT)’
K, = K, (RT)®

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

K,= K,(RT)°
K, = K, (RT)®
K,=K.-RT

MaremaTtnyeckoe BRIpaKCHUE YPaBHEHHS U300apbl XUMUUECKON Peakliy B HHTErpaJIbHOM (hopme:
in oz _ AMy [hlj
Kp, R{Ty, T,

IKCZ AU (1 1
n = e
K, RIT T

din Ko AH,
dT  RT*
dinK, AU,
dT  RT?
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MaremMaTryeckoe ypaBHEHUE U300apbl XAMUIECKON peakunu B mudepeHnnaipaoi Gpopme:

In sz :AHr i_i
K R\Tq, T,

P1
dIn Kp _AH,
dT RT"
dinK, AU,
dT  RT2

AA, =—RTInK,

MaremMaTruecKoe BEIpOKEHIE #30X0Pbl XUMHYECKOH peakIiy B MHTETPAIBHON (hopMe:
n <2 :AHr(l_lj

Ko, R\Ty, T,
i 2011
K, R(T, T,
dinK, AH

dT RT"

dinK, AU,

“dT  RT?2

MaremaTHyecKkoe BEIPaKCHNE U30X0Pbl XUMUIECKON peaknnu B auddpepeHnnanbHon popme:

e AU(1 1
K R\Tq, T,

€1

dinK, AH,
dT  RT®
dinK, AU,
dT  RT?
d
K, =P P
a b
PA 'PB

MaremaTtnyeckoe ypaBHEHHUE U30mepmbl XAMIIECKOH peakiuu mpu P=cons:

P3PS
AG=RT|In-2—2 K,
Pa -Ps

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

P2 . Ph

K

p

MaremaTtryeckoe BRIpaXKCHUE ypaBHEHHS uzomepmut ipu V=CONst:

pd . pd
AG:RT[In Q Db—InKp]

PA -Pg
cd.cg
AA, =—RTINK,. +RTIn—2
r C Ca -Cb
A B

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

MaremaTtnyecKkoe BEIpaKeHNUE YpaBHEHUS u3omepmul XuMmieckoi peakiyn npu AG=0:
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pd .pY

AG =RT|In—2— —InK,
P& - P
cd-ch
AA, =-RTINK; +RTIn—2—
C4 -Ch

AA, =-RTInK,
AG, =-RTInK,

MaremaTHyecKoe BEIpaKEHUE YPaBHEHHS u30mepmul XUMmaeckoi peakiun npu AA=0:

cd.cg
AA = -RTINK¢ +RTIn—2— >
c4 -Ch
pd . pd
AG =RT|In—2—2 _InK,
Pa -PY
AA, =-RTInK,
AG, =-RTInK,

MaremaTH4eckoe BeIpaKeHHE YpaBHEHUS 3aBHcuUMocTH K, ot P:

K
Inlevlni
X1 P2
oK 801 1
K, R\, T,
In Pz_AHr i_i
Kp R\T, T,
pd - Pd
Ky=-9 P
P2 .p2

Martemarnyeckoe BBIPA’KCHUE 3aKOHA ﬂeﬁCTBYIOHlHX Macc Ul paBHOBCECUA B UJACAJIbHBIX CUCTECMAX:
q . pd
K, =PoPp
" papl
A B

e _AH (1 1
K, RI(T T

Ko _AU(T 1
K, RI\T, T,

P
In—2 =Avin-L
Xl PZ
baok 5.

PacTBops! - 31O

JIByXKOMIIOHEHTHBIE TOMOT€HHBIE CUCTEMBI
MHOTOKOMIIOHEHTHBIE TOMOT€HHBIE CHCTEMBI

CMECH HECKOJBKUX BEIIECTB

CHCTEMBI, IPH 00pa30BaHNU KOTOPHIX BBIICISIETCS TEIUIOTA

KomuratuBHbIMU CBOMCTBAMM PaCTBOPOB Ha3bIBAIOTCS TaKHE, KOTOPBIE ONPEAEIIAIOTCS
HIPUPOIOH YaCTHL]

KOHIIEHTpaluel yacTury

pa3MepoM 4acTHLL



MIPUPOIOH pacTBOPUTEIIS

Kakoe ypaBHEHHE MpaBWIBHO IEpEIaeT CBA3b MEXKIY M30TOHHIecKHM Ko3dduimenrom Bant-T'odda u crenensio
JHUCCOLUALUY CIa00ro 31eKTponuTa?

i=1-(v+1)a

i=1+(v+1)a

i-1=(v-1)a

i+1=(v+1a

AHOMaibHas OABM)KHOCTh HOHOB THAPOKCOHHUS B BOAHBIX pacTBOpax 0OBICHACTCS:
ANMeKTpopopeTHIECKUM IPPEKTOM

penakcanoHHBIM 3 dhexTom

YMEHBILICHUEM BSI3KOCTH PacTBOpPA

CHIDKEHUEM CTEIIEHH JHCCOLMALINH

YBEJIMYEHUEM CTEIIEHH JUCCOLNALINH

scta)eTHHIM MEXaHU3MOM TIepeHOca MPOTOHA

YBCJIIUYCHUEM KUHETHYECKOM OHEPIruu HOHOB

3HayeHne, KAaKOro CBOMCTBA JOJDKHO OBITh M3BECTHO AJIS pacdeTa CTEIEHH TUCCOIMAIINH CIa00ro AIIEKTPOJINTA B PACTBOPE
JIaHHOM KOHLEHTpauu?

MTOBBIIIICHUE TEMIIEPATypPhl KHIICHHS PacTBOpa

TEIUI0Ta 00pa3oBaHUs PacTBOpa

KOX(QHUIHECHT MPETOMIICHUS PACTBOPUTEIS

BSI3KOCTh pacTBOpa

TeMIlepaTypa 3aMep3aHus PacTBOPUTEIS

3HaveHHe, KaKOro CBOMCTBA JIOJDKHO OBITh N3BECTHO JJISL pacyeTra CTEIICHH JAUCCOLMAIINY CI1a00ro AJIEKTPOJINTA B PACTBOPE
JIaHHOM KOHIEHTpauu?

MapLUUaIbHBINA MONBHBIA 00BEM PACTBOPUTEI

YAEIbHBII BEC pacTBOpa

TeMIepaTypa KUIEHHUs PAaCTBOPUTENS

K03(h(pUIMEHT aKTUBHOCTH PAaCTBOPHUTEIIS

MOHMKEHUE TEMIEPATYpPhI 3aMep3aHus PacTBOpa

3HayeHne, KaKOro CBOWCTBA HY>KHO 3HATH JUIS pacdyeTa CTEIICHH AUCCOLHUAINH CIA00TO 3JEKTPOINTA B pACTBOPE JaHHOH
KOHIIEHTpauu?

yZeNbHas TETIOEMKOCTh

TeIJI0Ta 00pa30BaAHMUS

OCMOTHYECKOE JIaBJIEHUE

PacTBop KuIUT IIpU TeMIiepaType:

OoJIbILIeH TEMIIEpaTypbl KUIIEHHUS PACTBOPHUTEIIS

PaBHOM TeMIepaType KUIEHUs paCTBOPUTEIS

HIDKE TEeMIIepaTyphl KUIIEHHUS YHCTOTO PACTBOPUTEIS

TIPU CpeJIHEH TeMIIepaType KUIIEHHUsT MEeXly TeMIepaTypaMu KUIIEHHUsI pAaCTBOPHUTEIISI M PACTBOPESHHOT'O BELIECTBA

Kakwue BeIMUMHBI CBSI3aHbI 3aKOHOM MOHHOM CHIIBI?
HWOHHAs CUJIa U TIOJIBMDKHOCTD

KOHIIEHTPAIIUS U 3JIEKTPOTIPOBOTHOCTh

HMOHHAsSI CHUJIa M YUCJIa TIEpeHoca

3apsiT MOHA ¥ KOHIICHTPAIIHS

HMOHHAs cuja U K03()(PUITHEHT aKTHUBHOCTH

Pa36aBieHHbIH pacTBOp PaCTBOPEHHOT'O BELIECTBA 3aMep3acT IPH TeMIeparype:

OoJIbILIeH TEMIIEpaTyphl 3aMep3aHust PACTBOPUTES

paBHOM TeMIepaType 3aMep3aHusi pacTBOPHUTEIS

HIDKE TEMIIEPATyphl 3aMEP3aHUs YUCTOTO PACTBOPUTENS

IIPU CpeJHEH TeMIIepaType 3aMep3aHusi MeXKy TeMIIepaTypaMy 3aMep3aHus pacTBOPUTENS 1 PACTBOPEHHOT'O BEIIECTBA
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PactBopumMoCTh — 3TO -

KOHIICHTpalnus pacTBopa

MaKCHUMaJIbHO BO3MOXKHasi KOHIEHTPpalus pacTBOpa
KOHICHTpalus HACBIIIICHHOT'O pacTBOpa

CKOPOCTb paCTBOPECHUS BEUIECTBA

JlaBneHue nmapa HaJl pacTBOPOM:

BBIIIIC 1aBJICHUS [apa HaJl YUCTBIM PACTBOPUTENIEM
HIDKE J]aBJICHUS T1apa HaJl YHUCThIM PacTBOPUTENEM
PaBHO JIAaBICHUIO Mapa Haj YUCTBIM PACTBOPHUTENIEM

PacTtBOp 3amep3aer npu Temneparype:

GoJblLIeH TeMIepaTyphl 3aMep3aHus PACTBOPUTEIL

paBHOM TeMIepaType 3aMep3aHus PaCTBOPHTEIIS

HIDKE TEMIIEPaTyphl 3aMep3aHus PACTBOPHTENS

IPH CPEAHEH TeMIepaType MeXay TeMIIepaTypaMy 3aMep3aHusl PACTBOPUTENS M PACTBOPEHHOT'O BELIECTBA

BriOepuTe HEBEPHBIi OTBET: JICKTPOJIMTAMH MOTYT OBITh BEIIECTBA -
TBEpbIe

KUJIKHE

ra3zoo0pasHbie

Temneparypa KUIEHUS — 3TO TeMIEpPaATypa, IPU KOTOPOH:
KUAKOCTBH UCTIapsACTCs

KUOKOCTh 6I)ICTp0 ucnapsaeTes

apooOpa3oBaHKE MPOUCXOLHUT BO BCEM 00BEME JKHIAKOCTH
JIaBJICHUEC IMapa )XKUAKOCTU CTAHOBUTCSA PAaBHO BHCIIHEMY NABJICHUIO

IloBermeHne TCMIICPATYPhbI YBCINIUBACT B3AUMHYIO paCTBOPUMOCTDb BCIICCTB:
BO BCEX ClIydasaXx

TOJIBKO KOT'Aa IMpo1ecc pacCTBOPECHUA BKSOTGPMI/I‘ICCKI/II\/’I

TOJIBKO KOT'Ia IMpo1ecc pacCTBOPCHUA BHHOTCPMI/I‘IGCKI/Iﬁ

IIpH YCJIOBUH YBCJINYCHUSA SHTPONINHA

Y TBepKIeHHS, CIIpaBeAINBEIE I H0YITMOCKOITNYECKOH KOHCTAHTHI:

3aBUCUT TOJIKO OT CBOMCTB PaCTBOPUTEILS

3aBUCUT OT CBOMCTB PACTBOPUTENS U PACTBOPEHHOIO BEILLECTBA

3aBUCUT OT CBOMCTB PACTBOPUTENS U KOHLIEHTPALIUU PACTBOPA

3aBUCHUT OT TEMIIEPATYPHI U KOHLIEHTPALIUU PACTBOPA

YBEJIMYHMBAETCS C POCTOM COOTHOLIECHUS YAEIbHOM TEIUIOTHI HCIAPEHHs] K KBaIpaTy TEMIIEPATypbl KUIICHHS
YMEHBIIAETCS C POCTOM COOTHOLIEHHUS YIEIbHON TEIIOTHl HCIIAPEHUS K KBaApaTy TeMIepaTyphbl KUIEHUS

Merton uccnenoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIM HA CPAaBHEHUH TEMIIEpaTyphl Hayaja KUIICHHU PacTBOpa
TEMIEPATYPBI KUIIEHUSI PACTBOPUTEIIS IPU ITOCTOSIHHOM JIABJIICHUU:

KaJOpUMETPHUS

KPHOCKOTIHSI

O0CMOMETpHS

TEH3UMETPHS

30yIUTHOCKOTIHS

(dotomeTpus

Merton uccienoBanusi pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIM HAa W3MEPEHHHM W30BITOYHOTO JABJICHUS, MPHIAraeMoro K
PacTBOpY M OCTaHABIHMBAIOIIETO CAMOIPOHM3BOIBHBIA IEPEX0]] MOJICKYJ PACTBOPHUTEINS Yepe3 IMONYIIPOHUIIAEMYI0 MeMOpaHy B
pacTBop:

KaJIOPUMETPHSI

KPHUOCKOTIHS

O0CMOMETpHS

TEH3UMETPHS

30yIUTHOCKOTIHS

(doromeTpus
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IToBeimeHne TemmnepaTypsl Hadana KHIEHHS pa30aBIEHHOTO PAacTBOpA HEJIETYYEr0 PACTBOPEHHOIO BEIIECTBA B JIETYYEM
pacTBopuTeNe M0 CPaBHEHHUIO C TEMIIEPaTypOil KUIIEHU pacTBOpuTeNs Bhipaxaercs Gopmynoid AT = iEm. bykBoit m B 3T0#
¢dopmyre obo3HaUeHA:

Macca pacTBOPUTENS

Macca paCTBOPEHHOI'O BEIIECTBA

Macca pacTtBopa

MOJIIpHasi KOHIEHTpalrs paCTBOPEHHOI'O BENICCTBA

MOJIdJIbHast KOHIEHTPpAalus paCTBOPEHHOI'O BEIICCTBA

YHUCJIO MOJIb PACTBOPEHHOIO BEIIECTBA B paCTBOPE

Uro o3Ha"aeT TepMuH "KpHockomus"?

SIBJICHHE MOBBIICHUS TEMIIEPATYphl KHIICHHS PAaCTBOPA JIEKTPOIIUTA
SIBJICHHE TTOHIKEHHS TeMIIePaTypPhl 3aMep3aHuUs PaCTBOPOB

SIBJICHHE KPHUCTAJUIN3ALUH PACTBOPUTEIIS M3 pacTBOpa

paboTa OXJIaIUTEIILHOW CMECH U3 COJIH | JIbJA

W3zoronnueckuii koadduupent Bant-I'odda aTo nonpaska, yuuTsiBaromasi:
YBEJIMYEHHE PaBHOBECHOTO JABJICHUS Mapa HaJl YUCTHIM PACTBOPUTEIIEM IIPH HATPEBAHUH
HEMOCTOAHCTBO AABJICHUS IIPU HAarp€BaHUU UJIN OXJIAXKIACHUU pacTBOpa

pas3In4ue MOJIAPHBIX MacC paCTBOPUTEIIA U pAaCTBOPEHHOI'O BELIECCTBA

M3MCHEHHE YHCIIA YaCTHI{ B PACTBOPE [IPH AUCCOLMALINA HIIH aCCOLHALIIH MOJICKYJI
M3MCHEHHE IUIOTHOCTH PAacTBOPA IIPH JUCCOLHALIMH HIIH ACCOLHALINH MOJICKYII
M3MEHEHHE H30TOIHOTO COCTaBa MOJICKYJI PACTBOPCHHOTO BEIECCTBA

BriOepute BIpaskeHHE, KOTOPOS MOXKET HCIIOJIB30BAThCS I ONPEICIICHUS KaKYIICHCS MOJIAPHON MacChl PacTBOPEHHOIO
BEIIeCTBA KPUOCKOMTMYECKAM METOIOM:
1000EAA

- RT:
3 - 10008g,
glﬁ‘?::m
y = BT
A"
2 1000&g,
gl‘ﬁ?:ms

Monnas cua pacTBOpa BBIPAKACTCSA 4EPE3 MOIAILHOCTH HOHOB M. X 3apA/IbI zi(bopMynoﬁ:
Z)(mizi)2

1/2ZmiZi

l/22(mizi)2

1/2ZmiZi ’

Pazpen «uaekrpoxumus»

Kakoii u3 mepedyrcIeHHBIX THITOB TPOBOIHUKOB OTHOCHTCS K IIPOBOJIHUKAM BTOPOTO poja?
METaJUIBI

MOJIYIPOBOIHUKH

HMOHHBIE POBOIHUKH

H30JSITOPBI

3HeKTp0HHO-I/IOHHBIe HpOBO]lHI/IKI/I

KakuM 13 mpuBeIeHHBIX YPaBHEHHH OIIPEIeIAeTCS CBA3b MEXIY yASIEHONW M SKBUBAJICHTHON 3JIEKTPOIPOBOTHOCTAMHU?
X
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1000-C

A= X
1000- 4

X- C
_r

2-=1000-C

Kak m3Mensiercs ynensHast 3JIeKTPOIIPOBOTHOCT PACTBOPOB JICKTPOIUTOB C POCTOM KOHIIEHTPAITHH?
0CTaeTCs MIOCTOSHHOM

YMCHBIIIACTCS

YBEINIHBACTCS

U OTHUX BEIIECTB PAcTeT, UL APYTHX YMEHBIIACTCS

MIPOXOJUT Yepe3 MaKCUMyM

HpaKTI/I‘IeCKOG MMPUMEHCHUEC BJICKTPOIIPOBOJHOCTH - OIIPEACIICHUE CTCIICHU JUCCOHUAIUU JJICKTPOJIMTA I10 (bopMyﬂe:

a=4 -1,

YeM 00BsICHSIETCS YBEIMUECHUE YISIBHOM AJIEKTPOIIPOBOAHOCTH PACTBOPOB AIIEKTPOJIUTOB C POCTOM KOHIEHTpPAIUU?
YBEIMYEHHUE 3apsia HOHOB

YMEHBIIIEHUEM JIEKTPUUECKOTO B3aUMOJICHCTBHS HOHOB

YBEJIIMYCHUEM CTETICHU TUCCOLUAIINN

YBEJIMYCHUEM YHCIIa HOCHTENEH TOKa B pacTBOpe

YMCEHBIICHUEM TUIOTHOCTH U BA3KOCTH PacTBOpa

Kax nzmensieTcst 3kBUBaj€HTHAs 3IEKTPONPOBOIHOCTb BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB C POCTOM KOHLUEHTpaUu?
OCTaeTCs NOCTOSIHHOM

YMEHbIIIAETCS

YBEJIMYNBAETCS

JI7Isl OTHUX BEILECTB PacTeT, Ui IPYyTUX yMEHbIIAeTCs

MPOXOJUT Yepe3 MaKCUMYM

Kaxkoii 3aKOH JISKUT B OCHOBE OJJHOTO U3 METOI0B IKCIIEPUMEHTAILHOTO ONPEETICHUS Ay, UIS CIIA0BIX JIEKTPOIUTOR?
3aK0H pa3basienust OcTBaIbAA

3aKOH HE3aBUCHMOCTH JABHXECHUS HOHOB

npenensHbIi 3akoH Jlebas Konppaymia

3axoH Papanes

3aKOH MOHHOM CUJIBI

Kakoe ypaBHEHHE BbIpa)kaeT CyIIHOCTh 3aKOHa pazBeneHns OcTpanbaa?
C,-C.
Cc

_Ae
‘i

K=
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2
(24

T l—a)V
A, =1+

0

K

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

J1yist Kako# IpyIIbl HOHOB, TIPUBEJCHHBIX HHMKE, IIPHOJIM3UTENBEHO OJJMHAKOBBI IOABHKHOCTH?
K*, NH;", NOs~, CI”

K*, Li*, Na*, OH™

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

CH;COOQO", Br, OH", NO;~

Li*, Na*, K*, Rb"

JIist m3MepeHus 3IEKTPOIPOBOTHOCTH PACTBOPOB HCIONB3YETCS:
MOCT ITOCTOSTHHOTO TOKa

MOCT MIEPEMEHHOTO TOKa

MocT Konbpayma

MIOTEHIIMOMETP

Pe3koe nmanenue QJICKTPOIIPOBOAHOCTHU paCTBOpa Mpu HeﬁTpaHHSaHHH KHCJIOTBI HICJIOYBIO CBA3AaHO!:
C YMCHBIICHUEM CyMMapHOﬁ KOHIICHTPALlMX HOHOB;

C YMCHBIICHHMEM KOHILICHTpALMX OYCHb NOABHUKHBIX HOHOB TUJAPOKCOHMSI,

C HAKOIIJICHUEM B CUCTEME MOHOB I'MAPOKCHIIA,

C O6paSOBaHI/I€M ocajJka,

YPaBHCHI/IC BbIPa’KacT 3aKOH p336aBHeHI/I$I OCTBaHL,I[a
,K
o = .| —ouc.
C
A

“r

7\/00 F’(V+oo + V-oo)
K=

1
p

Jlasbl rpaduKu 3aBUCUMOCTH yIeIbHO# dnekTprueckoit npoBoaumoctu Boausix CH3;COOH, KCI, KOH, HClI ot
KOHLEHTpaluU. YKaXuTe HoMep KpuBoi i BogHoro pactsopa KOH.

-

[ A~ |

Horenmpates , Mom6ln

A WN P

Jaub! rpaduKy 3aBUCUMOCTH SKBHBAICHTHOM 3JIEKTPHYECKOM MPOBOAMMOCTH BoaHbIX pactBopoB CH3COOH, KCI, KOH, HCI
OT KOHIICHTpAIUK. YKaKUTe HOMEp KpUBO#t 1yist BogHoro pactsopa HCI.
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JIns pacTBOpa CUIIBHOTO SIIEKTPONINTA, JUCCOLMUPYIOIIErO Ha [iBa OJHO3aPsHOIO 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:

3MeKTPOoGopeTHICCKUM IPPEKTOM

penakcaloHHbIM 3 dexToM

YMEHBIIEHUEM BsI3KOCTH PacTBOpa

CHH>KCHUEM CTCIICHU JUCCOMAIlNU

YBCJIIMYCHUEM CTCIICHU JUCCOHUAIUU

scTadeTHBIM MEXaHH3MOM NePeHOCca NPOTOHA

YBEJINYCHUEM KHHETUYECKOW SHEPIrU HOHOB

VMeHBIICHHEe SKBUBAICHTHOH mpoBoxuMocTH BogHoro pactBopa CH3COOH npu MOBBIICHHH KOHLIECHTPALUH JJIEKTPOIUTA
00yCTIOBIICHO TIIaBHEIM 00pa3oM:

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaioHHbIM 3 dexToM

YMEHBIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHUEM CTEIIeHH JUCCOLHAIIH

YBEJIMYEHUEM CTEIeHHU JUCCOLNALIUH

yBEJIMYEHHUEM KHHETHYECKOW YHEPTHU HOHOB

VMeHBIICHHEe JKBUBAICHTHOH mNpoBoguMocTH BoaHOro pactBopa NaCl mpu MOBBIIEHMHM KOHLEHTPALMH OJIEKTPOJIUTA
00yCIIOBIICHO TIIaBHEIM 00pa3oM

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaoHHbIM 3 dexTomM

YMEHBIIIEHHEM BS3KOCTH pacTBOpa

YBEJIMYEHNUEM CTENIEHN TUCCOMAINT

YBEJIMUYCHUEM KHHETHUECKOI SHEPTUH HOHOB

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

3EKTPOIPOBOTHOCTH BOJIBI

CyMMe NpeAeNbHBIX MOJBUKHOCTEH HOHOB

PAa3HOCTH IpeNeIbHBIX MOABUKHOCTEH HOHOB

MIPOU3BEICHHUIO MPEAETbHBIX MOJBUXKHOCTENH HOHOB
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B npoBoHUKaxX MEpBOTO poja HOCUTEISIME AJICKTPHUUIECTBA SBIISIFOTCS:
HUOHBI

MOJICKYJIbI

DJICKTPOHBI

paauKaibl

BennunHa, paBHas 00paTHOMY 3HAYECHHUIO YJICJIFHOTO COIIPOTUBIICHHS Ha3bIBACTCS:
YAEJIBbHOH IPOBOJUMOCTBIO

MOJISIPHOM ITPOBOAMMOCTBIO

NIpeAEIbHON IIEKTPUUECKON TPOBOJUMOCTHIO

EKTPUIECKOH MOABHKHOCTHIO

[IpruMepom mpoBOIHMKA BTOPOTO POJia ABJIAETCS:
pacIiaB XJI0pHua HaTpHUst

MeIb

ATIOMUHUN

BoJb(pam

Benmunna, m3mepsiemast 0OpaTHBIM 3HAYEHUEM YISIEHOTO COTIPOTHBIICHISI, HA3BIBACTCS:
3IIEKTPOIIPOBOTHOCTD

OKBMBAJIEHTHAS 3JIEKTPUUYECKAS! [IPOBOIHUMOCTD

MOJISIPHAsE DJIEKTPUYECKas POBOIUMOCTD

yIenbHAs ANEKTPUIECKask POBOANMOCTh

MoisipHast 371eKTpUUecKasi IPOBOAUMOCTS!
YBEJIMUMBACTCS C YBEIMYCHHEM KOHIICHTpallUU pacTBOpa
HE 3aBUCHT OT KOHILICHTPAIH PacTBOpa

YMEHBIIAETCS C YBEITMUCHNEM KOHIIEHTPAIIMH PAacTBOpa

CKOpOCTh JBIDKCHHUS HOHOB B PACTBOPE HE 3aBHUCHT OT:
HaNpspKEHHOCTH 3JIEKTPHYECKOTO MO

TEMITEPaTyphI

JIaBJICHUS

BSI3KOCTH pacTBOpa

C yBenuueHne pa30aBiIeHNs MOJSIPHAs ANEKTPHUYECKast TPOBOAUMOCTE:
YBEJINYHUBAETCS

YMCHBIIIACTCS

HE H3MEHsETCS

paBHa HYIIO

[penensHy0 MOJSPHYIO AMEKTPHUYECKYIO IPOBOJUMOCTD MOKHO PACCUUTATH T10:
3akoHy Komppayma

3akony CTokca

3aKOHY DHIITEHHA

3axony Dapanes

VYcaoBHbBIH 3apsna, KOTOpLIﬁ MPUIKACBIBACTCA aTOMY B COCIWMHCHHHU IIPU YCJIOBUH, YTO BEHICCTBO IMMOCTPOCHO W3 HOHOB,
Ha3bIBACTCA

BaJICHTHOCTH

BaJICHTHOC COCTOSAHHEC

CTCIICHb OKHCJICHHUA

KOOPpAUHAIIMOHHOC YUCJIO

Pa3gen «JaeKkTpoaHble NOTEHIUATBI»

ONEeKTPOIUTHIECKUN KITF0U, CIY KAIHHA IS SIMMUHUPOBaHNA AU} y3MOHHOTO MMOTEHIHANIA,
3al0JIHEH AMCTUIUIMPOBAHHOMN BOJOM.

COJACPKUT UOHBI C OJIPIHaKOBOﬁ NOJABH>XXHOCTBIO.

COJACPKUT UOHBI C aHOMAaJTLHOM IIOJABHXXHOCTBIO.

3aII0JIHEH UCCIIEyEMBbIM PACTBOPOM.
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COJEPKUT HACBIIIEHHBIH PACTBOP XJIOPUCTOTO KaJIHs.

Merann, KUCHOJIb3YEMBIN B ra30BbIM 3NEKTPOAAX JAOJKEH
y4acTBOBATh B 3JIEKTPOTHOM peaKiuu.

OBITh MHEPTHBIM K 3JICKTPOTHON PEaKIUH.

XOPOIIO COPOMPOBATH Ta3bl.

MOJTHOCTHIO MCKITIOYATh COPOIIHIO ra30B.

HMMETh CHJIBHO Pa3BUTYIO MMOBEPXHOCTb.

Vcnonp3yemslii B XHHTHAPOHHOM 3IIEKTPO/IE XUHTUAPOH NMPECTABISIET COOO:

9KBUMOJICKYIIPHOE COEANHEHNE XNHOHA U THAPOKCUIAMHHA.
JIETKO PacTBOPHMAsi CMECh XMHOHA U THAPOOKUCH XpOMa.
MaJIopacTBOPUMOE COEIUHEHHE.

MaJIOpacTBOPUMOE COCIMHEHNE XHHOHA CO CJIEAaMH THAPOXUHOHA.
9KBUMOJIEKYJISIPHOE COEMHEHNE XMHOHA U THIPOXUHOHA.

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

OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ITPOIIECCOB.

MPOLIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MeX/ly HOHAMH B CTEKJIC U B PaCTBOPE.

KanomenbHbIi 371€KTpOA OTHOCUTCS K:
OKHCITUTEIbHO—BOCCTAHOBHTEIIBHBIM.
anekTpoaam 1 pona.

aNIeKTpoaM 2 poja.

9IIEKTPOJIaM CPaBHEHHSL.

HOHOOOMEHHBIM JIIEKTPOIaM.

XopcepeOpsHbIN 3JIEKTPOT OTHOCUTCS K:
OKHUCJIMTCIIbHO—BOCCTAHOBHUTCIIbEHBIM.
anexTponam 1 poxa.

aNeKTpoIam 2 poza.

9IIEKTPOJIAM CPABHEHHSL.

HMOHOOOMEHHBIM 3JICKTpOaaM.

XUHTUIPOHHBIN 3JEKTPOJ OTHOCUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIbEHBIM.
anexTponam 1 poxa.

aNeKTpoam 2 poza.

3IIEKTPOIaM CPaBHEHHUS.

WHIUKATOPHBIM 3JICKTPOaM.

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

YCJIOBHBIM 3JICKTPOJAHLIM MMOTECHIUAJIOM HA3bIBAETCA 3/1C 3JIEMEHTA, COCTABJICHHOT'O U3 IaHHOI'O 3JICKTPOJa U CTAaHAAPTHOI'O BOAOPOJHOI'O

SIIEKTPOII;

YCJIOBHBIM 3JICKTPOJAHBIM MMOTECHIIUAJIOM HA3bIBACTCA 3/IC 3JIEMEHTA, COCTABJICHHOI'O U3 JAHHOT'O 3JIEKTPOJAa U CTaHAAPTHOI'O KAaJIOMEJIBHOI'O

QJICKTpOAA,

YCIIOBHBIM 3JIEKTPOIHBIM IOTESHIINAJIOM Ha3bIBaETCS MOTEHIINAN JIEKTPOAa IIPH aKTUBHOCTH €T'0 MOHOB B PacTBOPE, paBHOH EIMHHIIE;
YCIIOBHBIM 3JIEKTPOIHBIM ITOTSHIINAJIOM Ha3bIBa€TCS MOTEHIMAI 3JIeKTpoa oo B HepHCTOBCKOI, 00 B OCTBaIbJOBCKOM MIKAIE.

3Ha4YeHNsI CPEAHUX HOHHBIX KO (HUIIMEHTOB aKTUBHOCTH AJIEKTPOIUTOB:
OepyTcsl U3 CIIPaBOYHUKA

PaCCUUTBIBAIOTCH 110 YPaBHECHUIO HepHCTa

PaCCUUTBIBAIOTCH 110 YPaBHECHUIO KJ'[ay3I/cha'MOCCOTTI/I

paccunThIBaIOTCA 1O ypaBHeHHIO [ 160ca-/[rorema

paccuuThIBaIOTCs 10 ypaBHeHHIo Jlebas-I tokkens

UYucno n, Bxopsiee B ypaBHeHHe HepHcTa, COOTBETCTBYET:
YHUCIIy 2JICKTPOHOB, Y4aCTBYIOIUX B PEAKLUU
YHUCIy 2JIEKTPOIHBIX peaKkLui
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3aps;JOBOMY YHCITy aHHOHOB B PacTBOpE
3aps;I0BOMY YHCITy HOHOB THAPOKCOHUS
MIPOM3BEACHUIO 3aPSJOBBIX YHCENl KATHOHOB M aHHOHOB

CraHaapTHBIA NOTEHIMAT XUHTHIPOHHOTO 3JEKTpo/a MpU 25°%C pasen +0,699B. Kaxoii 13 nepeuncieHHbIX HUXKE 3JIEKTPOIOB

CJIeayeT BLI6paTL JJIA TIOCTPOCHHUA IaJIbBAHUYCCKOT'O DJIEMEHTA, IPpHU pa60Te KOTOPOI'0 TMAPOXHUHOH 6yz[eT OKHUCJIATBHCA B
xuHoH rpu 25°C?

Cu”/Cu (o, = 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 a1exTposa Ha3bIBaeTCsl KaloMeabHbIM?
Hg| Hg(NO3),

Hg| Hg,S0,, CdSO,

Hg| Hg(NO5),

Hg| Hg,Cl,, CI’

Hg, K| KCI

Kax¥e HOHBI yUaCTBYIOT B SJICKTPOIHOM TIPOIIECCE Ha KaTOMEIBHOM 3JIEKTpoIe?
2+

Ag
2+

Hg,

K+

Hg"

Cr

[To xaKOMy ypaBHEHHUIO PAaCCUMTHIBAIOTCSI PABHOBECHBIE 3JIEKTPOIHBIE oTeHIUa bl 1 DJ]C raibBaHMYECKUX 3JIEMEHTOB?
YpaBHEHUIO AppeHuyca

ypaBHeHHIO BanT — Fodda

ypaBHeHUro HepHera

ypaBHeHHI0 [ 106ca—I enmpMmronbia

ypaBHeHHO [ 106ca—/rorema

Kaxk Ha3piBaeTCs MOTEHIIMAT, BOSHUKAIOIIMIA HA TPAHUIIE pa3/ieNa AIeKTPOIUTOB B dJIEMEHTaX THIIA!
M, MA, aq || aq, MA, | M ?
a; <ap
MeMOpaHHBII
3JIEKTPOIHBIN
(ba3oBbIi
1 dy3rnoHHBIH
XUMUYECKUI

Kakoro aBTropa Teopusi IBOHHOTO JIEKTPHUYECKOTO CIIOS 00BSICHACT HaOII0JaeMbIe Ha OMBITE IEePe3apsAKy IOBEPXHOCTH 1
M3MEHEHHE 3HaKa 3JEKTPOKUHETHYECKOro MOTeHIMana?

Appenuyca

I'enbmromnbia

I'yn

[Irepna

Yammana

DNEeKTPO/1, MOTSHIIHAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIUN aHATU3UPYEMOTO NOHA, Ha3bIBAETCA. . .
CTaHAapPTHBIM JJICKTPOJIOM;

AJIEKTPOJIOM CpaBHEHUS;

HMHIMKATOPHBIM 3JIEKTPOIOM;

BOJOPOJIHBIM 3JIEKTPOAOM.

Hegepro, uto cornacHo ypaBHeHUI0 HepHcTa moTeHnuan aJeKTpoaa 3aBUCHT OT ...
€ro Macchbl;
€ro NpHUpObI;
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TeMIIepaTypél;
KOHILIEHTPALUU JIEKTPOJIUTA.

DJeKTpoHbIe MOTEHIUANBI onpenessitoT o DJ]C rabBaHUYECKOTO 3JIEMEHTa, COCTABIEHHOTO U3 IAHHOTO 3JIEKTPOAA U
CTaHOAPTHOTO ...... JIEKTPOJA.

BOJJOPOJHOTO;

IUIATHHOBOT'O;

cepedpsTHOTO;

MEJHOTO.

OnexTponoM 1 pona ABIsEeTCS IEKTPOL ...
Ag | AgCl, KCI;

Cu | Cu*;

Hg | HgCl, KCI,

Pt| Fe¥*, Fe?.

DIeKTpoIOM 2 poja SBIAETCS SICKTPOLT ...
Ag|Ag";

Ag | AgCl, KCl,

Zn|zn*;

Pt | Fe¥*, Fe?.

OKHCIUTENHHO-BOCCTAHOBHUTEIHHBIM QJICKTPOAOM ABJIACTCA DJICKTPOL ...

Ag|Ag;

Cu | Cu*;

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

UYucno Z, Bxoadmiee B ypaBHeHHe HepHCTa COOTBETCTBYET

YHCITY MOJb AJIEKTPOHOB, YIaCTBYIOIINX B 3JICKTPOJHOM IIPOIIECCE.
YHCITY 3TIEKTPOIHBIX PEAKITHH.

3apsI0BOMY YHCITy aHHOHOB B PacTBOpE.

3apsI0BOMY YHCIY HOHOB THIPOKCOHUS.

st pacuera D/1C ¢ nomomibio ypaBHeHus: HepHcTa He06X01MMO 3HATH
crargapTHyo J/1C smeMeHTa 1 TeMmneparypy.

3 J1C HOpMaTBHOTO 3rieMeHTa BecToHa.

CTEXNOMETPUICCKOEC YPAaBHECHUE PCAKIIUN B DJIEMCHTE.

BJICKTPONPOBOAHOCTH PACTBOPOB, BXOAAIINX B COCTAB 3JICMCHTA.

aTMocdepHOe faBIeHHe

Benmnuuny 3/IC ranbBaHUYECKOIrO 3JIEMEHTA MOKHO PacCuuTaTh
¢ moMolbko ypaBHeHUs Dapajes.

C IOMOIIbIO YPAaBHEHUSA (DpyMKI/IHa.

C IOMOIIbIO YPaBHEHUSA HepHCTa.

noMoInelo ypaBHeHus [ mooca-/lrorema.

ﬂﬂﬂ HOPMAJIbHO PA30OMKHYTOI'O TaJIbBAHUYCCKOI'O 3JIEMCHTA JBJICKTPOJAUBIKYIAA CHUJIa paBHA
Pa3HOCTH JIEKTPOIHBIX MOTCHIIUAIOB HA BhIBOJAX ['D.

Na/ICHUIO HANPSKEHUS HA BHELTHEM YYacTKeE LIETH C FaJIbBAHUYECKUM JIEMEHTOM.

HANpsDKEHHUIO Ha BHIBOJIaX Pa0OTAOIIETO AIIEMEHTA.

MPOU3BEJIEHUIO TOKAa Ha CYMMY CONPOTHUBICHUN

Kaxue ranpbBaHUYECKHE DIIEMEHThI HCTIOJIB3YIOTCS ISl U3MEPEHUS YHCell TIEpEeHO0Cca 10 METOAY SIEKTPOABUKYIITUX CHIT?
MPOCTBIC XUMHUYCCKHUE JIEMCHTBI

KOHICHTPAIIUOHHBIC 3/IEMEHTLI C IICPEHOCOM HOHOB

KOHICHTPAITUOHHBIC 3JIEMEHTBI oe3 NEepeHOCa HOHOB

CJIOKHBIC XUMHNYCCKHUEC DJICMCHTHI

aMaJIbraMHBIC JJICMECHTBI



O0paTuMo paboTAIONIHI raTbBAHWYECKHI AJIEMEHT BRIJCISACT TSIUIOTY B OKPYKAIOLIYIO CPEITy. 3aBHCHT JIK U KaK 57C STOT0
JJIEMEHTa OT TeMITePaTypHI?

C pOCTOM TEMIEPaTypHl 3/C ITOTO IEMEHTa PaCTET

C pOCTOM TEMIEPaTyphl 30¢ STOTO JIEMEHTA MAIaeT

C POCTOM TEMIIEPATYPHI 3/1C TAKOI'0 3JICMEHTA HE U3BMCHSCTCS

C POCTOM TEMIIEPATYPBI 31C TAKOI'0 3JIEMEHTA NPOXOAUT YE€PE3 MUHUMYM

Kakyto pois mpu m3MepeHnH 3/IC TalbBaHMUECKUX IIEMEHTOB BBITIOIHACT 3JIeMeHT Bectona?

3JIeMeHT BecToHa BHINOIHAET pOJIh HOPMAIEHOTO JIEMEHTa U HCIIOJIB3YEeT s IS ONIPEeIeHHs SAC aKKyMYJIATOPa B JJIEKTPHIECKON
KOMIICHCAI[IOHHOH CXeMe;

asieMeHT BecToHa - cTaHmapTHBIN raJbBaHHYECKUH 3IEMEHT, HeOOXOAUMBIN JUIsl CPaBHEHHS er0 00paTHMOH 371¢ ¢ M3MepsieMoi 371¢
HCCIIEIyeMOT0 TaJbBaHHYECKOTO JIEMEHTA,;

sneMeHT Becrona — mpocras xumuueckas nernb: Cd, Hg|CdSO,, ag|Hg,SO4/Hg, KoTopas MOKeT CIyKUTh [JIs ONPEIEIICHHUS KOHICHTPALUH
nonoB Cd®* B pactBope;

3NIeMEHT BecToHa — mpocTas XuMUYecKas LieTb, KOTOpasi MOXKET CITyXKUTh JUIs ONpeeNeHUs Tpou3BeaeHus pactBopumoctu Hg,SO,.

W3BecTHBI clieqyomue METObl U3MEPEHUS 3/IC TaJbBAHUUYECKOTO IEMEHTA!
MOTEHLIUOMETPUUECKUI

nossiporpaguIecKuit

METO]] BOJIbTMETPA C BEICOKMM BHYTPEHHHM COIIPOTHUBICHUEM

KOMIICHCAI[OHHBIH

KOHIYKTOMETPHIECKHUI

BenuuuHy 3/1¢ ranbBaHUYECKOT0 3JIEMEHTA MOKHO PACCUUTATh!
¢ moMouipio ypaBHeHust Papanes

C MOMOIIBI0 ypaBHeHUsI OpyMKHHA

¢ IoMoIbI0 ypaBHeHHs: HepHera

¢ momompio ypaBHeHus ['m60ca-/Irorema

KaK Pa3HOCTb 3JIEKTPOJHBIX IOTEHINAJIOB raJIbBaHUIECKOTO MIEMEHTa

Kakoe TepMoanHaMHUYecKoe ypaBHEHUE UCIIONB3YETCsl MpH BbIBOE 3aBUCUMOCTH D/1C raapBaHUYECKOTO AJIEMEHTa OT
KOHIIEHTPAIIUH BEIIECTB, YIaCTBYIOIINX B peakIuu?

AG® = —RT/nKp
—AG=RT/nKa —RTANOL

AU +T (aAFJV
= oT

AF =
AH +T ((’MG 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

okucinenue Cl,

oKkucieHue Ag

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

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

ZnS0y, agq| Zn—Cu| CuS0O,, aq

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

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

ypaBHCHI/IC HCpHCTa JJIg pacideTa 5JC raJibBAHUIYCCKUX 3JIEMEHTOB?
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JI71s1 uero Hy>KeH «COJIEBOM MOCTHK» B TaJlbBAHHYECKOM dJIeMeHTe?
JUISL BOSHUKHOBEHUS 3JIEKTPO/IHBIX TIOTCHIINAIOB

JUTS BOSHUKHOBEHUS (P y3HOHHOTO MOTEHIHana

JUISL BOSHUKHOBEHUS 3/IC ¥ pabOTHI 3IeMEHTa

JUISL yCTPAHEHHUsI KOHTaKTHBIX TIOTCHINAJIOB

JUIS IPEAOTBPAILCHHUS IPOTEKAHHS peaki B 00paTHOM HalpaBICHUN

CyMMapHBI TOKOOOPa3yIOLIHiA MPOIIeCC, MPOTEKAIOIINH B TAIbBAHNYECKOM dIeMeHTa JaHmais - Akooun
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 KaToJC — p€aKkiusa JUCTIPOTIOPIIUOHUPOBAHUS

Ha aHOI€ — I'MAPOJIU3 BJIEKTPOJJIHUTA

Ha aHOAC — OKHUCJICHUE

KakoBa npuunHa BO3HUKHOBEeHUS 11 y3HOHHOTO TTOTEHIMaNa B raJlbBAHUUECKOM dJIeMeHTe?
pasnmdre B IPHPOAE U B KOHIEHTPALUSIX JIEKTPOIUTOB MOy JIEMEHTOB

pasnmdne B HOTEHINAIAX SIIEKTPOIOB

pa3nmdre B HOABIKHOCTSIX KaTHOHA M aHUOHA B AJIEKTPONINTAX IOy JIEMEHTOB

pasnmune B HOABIKHOCTSIX KAaTHOHOB

pasinyKe B IOJBMKHOCTAX aHHOHOB

3a cyeT yero BO3HUKAET 3./1.C. B TAJIbBAHUYECKOM dJIEMEHTE?
3a cUeT CyMMapHOH XMMUYECKOH FHEepPruu

3a CUeT OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUil Ha 3JIEKTPOAax
3a CYEeT MPOIYCKAHUs TOKA Yepe3 IIEMEHT

3a CYeT MPOIYCKAHUSI MHEPTOIO ra3a yepe3 AIEMEHT

B rampBaHmuYecKOM 3NeMEHTE Ha KaToze (+) MpoTeKaeT IpoIecc
OKHCIJICHUS] METaIla

pa3noXKeHHe NEKTPOITUTa

THIPOJIN3 IEKTPOIUTA

BOCCTAHOBIICHUS] HOHOB 3JIEKTPOINTA

B rampBaHHYIECKOM dIIEMEHTE Ha aHoje (-) IPOTEKaeT MmpoIecc
BOCCTAaHOBJICHHS MOHOB 3JIEKTPOJIMTA

OKHUCIJICHHUA MCTaJllla

PaA3JIOKEHHUE IJICKTPOJIUTA

THAPOJIH3 SIIEKTPOIINTA

CxeMa 3aIiCcH rajiIbBAHHYECKOT0 JIEMEHTA I[aHI/IBJ'ISI-ﬂKO6I/I
(-) Zn/ ZnSQOy, aq // ag, CuSO, / Cu (+)

Cy Cy
(+) Zn/ ZnS0Oy, aq //ag, CuSO,/ Cu (-)



(-)Cu/ CuSOQ,, aq //aq, ZnSO,4 / Zn (+)
(-) Ag/ AgNOs;, aq // ag, AgNO; /Ag (+)
Cy Cy

JlaTb IOHATHE AIEKTPONN3y?

HpoIiece, IpH KOTOPOM XMMHYECKasi IHEPTHUs IIPEBPAILACTCS B DIEKTPUIECKYIO;

IpoIece, IPH KOTOPOM NIEKTPUUECKask SHEPTUsl IPEBPAIAeTCs B XUMUUYECKYIO;

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIN IIPOLIECC HA HNEKTPOAX IIPHU MPOIMYCKAHUH NIEKTPUUECKOTO TOKA Yepe3 NIEKTPOIINT;
MPOLIECC, CIYKAIUHA HCTOYHIKOM TOKa.

XUMUYECKUM rajlbBaHUUECKUM 3JIEMEHTOM HA3bIBAIOT YCTPOUCTBO!

U3 ABYX 2JE€KTPOJOB, B KOTOPOM 3JIEKTpUUYECKasl S3HEPrHs IPEBPaIlacTCsl B XUMUYECKYIO;

U3 JIBYX 3JE€KTPOJOB, B KOTOPOM XMMHYECKasl SHEPTUs IPEeBpaIaeTCs B JEKTPUUECKYIO;

U3 JIBYX 3J€KTPOJOB, B KOTOPOM XMMHYECKasi SHEPTHS NIPEBPAIAeTCs B MEXaHHUYECKYIO;

U3 OIHOTO JJIEKTPOOB, B KOTOPOM IPOTEKAET PEAKIUsl CAMOOKUCIEHHA-CAMOBOCCTAaHOBIICHHSL.

DJIC ranpBaHHUECKOro daeMeHTa JJanusis-SIkoou Berumrcnsercs no Gopmyie
_ s 2+

E= Pag IAg = Pzn Izn

E= Pewtjcu ~ Pzn? 120

0 0
E=¢ cici +@ 2% 120
E= 2+/ 2+ 2+

=®zn Izn-@Pcu icu ICu ) )

I g 2 e

CornacHo cxeMme rajgpBannueckoro sementa Fe[Fe ' |[Ni<'|Ni ...
B TIpoIiecce paboThI 3JIEMEHTa Ha DIIEKTPOJIE OCAKIAETCS JKEIe30;
HUKEJIEBBIM 3JIEKTPOJI ABIISETCS AaHOIOM;
HUKEJb OKHCIIACTCS,

QJICKTPOHBI ABUIKYTCA OT KCJIC3HOI'O 3JICKTPOJd K HUKCICBOMY.

Maxkcumanbroe 3Hauenne DJIC (npy OMHHAKOBBIX KOHICH-TPALHAX COJIeil) OyaeT y TraIbBaHUIECKOTO JIeMeHTa
Me|Me(NO3),||Cu(NO3),|Cu eciu cTaHmapTHBII TOTEHIIHAT BTOPOTO METAILIA PABEH ...

-2,36 B;

1,5B;

1,19 B;

-0,76 B.

Ecnu ranpBaHUYECKU SIEMEHT COCTABIIEH U3 IBYX BOJOPOAHBIX AJIEKTPOAOB, OJIMH M3 KOTOPBIX CTAaHIapTHBIN, TO AJIS
JIOCTHXEHUs HanOonblero 3HadeHns 3 C apyroii a5eKTpo/] cireayeT Iorpy3uTh 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 3JI€MEHTa, COCTaBIEHHOTO U3 KaIMHEBOTO M IMHKOBOT'O 3JIEKTPOJIOB

clenyer:

YMEHBIIUTH KOHIIEHTPALIMIO NOHOB KaJIMHUs y KaJIMUEBOTO AJIEKTPOJIAa M YBEITUUUTH KOHIICHTPAITUIO HOHOB ITUHKA Y IMHKOBOTO
INEKTPOAa;

YBEJIMYHUTH KOHIICHTPAIMIO HOHOB IIHHKA;

YBEJIMYHUTH KOHIICHTPAIIHIO HOHOB KaJIMUS;

YMCHBIIUTH KOHIIEHTPAIIIO HOHOB KaIMUSI.

Makcumanbroe 3Hauenne DJIC (1pu 0TUHAKOBBIX KOHIIEHTPAIUAX COJIeH) OYAET y ralbBAHHYECKOTO IIEMEHTA
Me|Me(NOj3),||Cu(NO3),|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 pyGexHoii KOHTPOJIbHO# padoTe, 5 cemecTp,
no AucuuIuinHe «@uznveckasi u koyutouanas xumus» (OITK-2, OITK-8)

BcraBpTe nmponymieHHbIE BRIpaKeHHU: « TOHKHHA CIIOH, 00pa3yIomuiicss Ha IOBEPXHOCTH pa3zaeia IByX (a3 u3
IIPOCTPAHCTBEHHO Pa3JENICHHBIX JIEKTPUIECKHUX 3apsAA0B MPOTUBOIOJIOKHOTO 3HAKA, HA3BIBACTC. .. »

CJI0EM C MOBBIIIEHHOH 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

JIFIOMHHHUCLIEHIIHS

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 J1C xxuakast

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, 0 KOTOPOil mpoxoauT pa3psiB JIDC npu TEmI0BOM ABHKESHUH 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

MOTEHI[MAJ HA TPAHHUIIE a[ICOPOIMOHHOrO U TU(HY3HOTO CI0EB

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 JIBHYKCHUS MJIH IIEPEMEIINBAHUS, 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 3IEKTPOIHT, HOHBI KOTOporo 00pa3yioT JIIC y moBepXHOCTH YaCTHIT JUCTIEPCHON (a3bl M KOTOPHIN PUAAET

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 HATSHKEHUS.

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€ paBHOAEHCTBYIOMIAS CHII MEKMOJIEKYIISIPHOTO B3aMMOJEHUCTBHSA: 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 CPE/IY B PE3YJIbTATe BBICYIINBAHMUA?
JIHOTEITN

THJPO30JIU

JIO30JIH

a’p030I11

KCepoTeI

UTto Takoe TUKCOTpOMus?

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

BBINPECCOBBIBAHUE PacTBOPUTENS U3 HaOyxmero BMB

nporecc Habyxanus BMB

Iporecc reneoopa3oBaHus

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

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

COBOKYITHOCTb MOJICKYJI, PABHOMEPHO PACIpPEICICHHBIX B TUCIIEPCHOHHOI cucTeMe

COBOKYITHOCTh HOHOB, PABHOMEPHO PACIPE/IEICHHBIX B AUCIIEPCUOHHON cHCTEME

COBOKYITHOCTHh KOMITJIEKCHBIX COSTMHEHHH, PpABHOMEPHO paclpeAesieHHbIX B IUCIIEPCHOHHON CHCTEME

Yro nponCcXOUT MpH Hepe3apsiika 3011 KOJUIOUIHOTO pacTBopa?
MEPECTPOIKa MULEIUIBI B H303JIEKTPHUYECKOE COCTOSTHHE.
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.
nepexon ,Z[I/ICHCPCHOﬁ (1)&3];1 n3 0CaJKa B paCTBOPEHHOC COCTOSAHUC.
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MOMYTHEHHE KOJIOMJHOTO PACTBOPA 3 CUET CIHMIAaHUS MULEIIL.
paBHOMEpHOE paclpeeeHue JUCIIEPCHOH (a3bl KOJIOMIHOTO pacTBOpa B IUCIEPCHOMH cpere.

Kak skcriepuMeHTaNbHO HOTYYHUTh TT0JIOKHUTENFHO 3apsDKEHHBIN 30016 AgJ 110 peakuuu:
AgNO;z;+ KJ <« Agl| + KNO3?

B 130bITKe AgNOj3;

B u30bITKE KJ;

B DKBHBAJICHTHBIX COOTHOLICHUSIX PEareHTOB;

1pu 100aBJICHUH OJJHOTO U3 MPOJIYKTOB.

Kak skcniepuMeHTabHO NOIYYUTh OTPULIATENBHO 3apsHKEHHBIN 3016 AgJ 1o peakuuu:
B m30bITKe AgNO3;

B n30bITKE KJ;

B DKBUBAJICHTHBIX COOTHOILICHUAX PEareHTOB;

npu 100aBJICHUH OJJHOTO U3 IPOIYKTOB.

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 KOJIIOMIHOTO PAacTBOPA MOJ BIUSHUEM 3JIEKTPUIECKOTO MOJISl K COOTBETCTBYIOIIEMY 3JIEKTPOAY;
JIBIDKCHUE JUCIIEPCHOM Cpeibl KOJUIOWAHOTO PAacTBOPA MO BIUSHUEM 3JIEKTPUYECKOTO MOJISl K COOTBETCTBYIOIIEMY
JNIEKTPOY;

OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIN IPOIIECC HA 3IEKTPOIaX Ul AUCTIEPCHOH (as3bl M TUCTIEPCHOHHOM CPEbI;

W303nekTprudeckoe COCTOSIHHE MULIEIIIBI 307151 KPEMHUEBON KUCIOTHI?
[M(SiO,) n Si0s22(n-x)H2xH™;

[M(SiO,) n Si05?2nH"T;

[M(SiO,) 2n SiOz22xH " (n-x)H";

B KakoM coCTOSHHH KOJUIOMIHOTO PACTBOPA MPOUCXOTUT KOAT YIS ?
B U303JICKTPUIECKOM COCTOSIHUY;

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

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

TIpH TIepe3apsIKe 30715,

UYro Takoe ceTMMEHTALsI KOJUIOMHOTO pacTBopa?

MIPOIIECC OCAXKICHHSI YKPYITHEHHBIX YaCTHUI[ TBEPIOH (a3bl;

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

MOMYTHEHHUE KOJUIOWIHOTO PAaCTBOPA 33 CUET CIUIAHHS MHULEIUT;

paBHOMEpPHOE pacrpeziesieHue AUCIepCHON (a3bl KOJUIOMHOTO PacTBOPa B JIMCIIEPCUOHHOM Cpe/ie;

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

[M(AgI)nAgNIT;

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

[m(AgJ)nAg+nNO3].

Yro Takoe MenTH3aIus KOJUIOUIHOTO PacTBOpa?

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

MOMYTHEHHE KOJJIOMIHOTO PACTBOPA 3 CUET CIMITAHUS MHIICILT,

paBHOMEPHOE paclpe/ielieHUue IUCIePCHON (a3bl KOJUIOMHOTO PacTBOPa B JUCIEPCHOM cpelie.

Uro Takoe H303JICKTPUYCCKOC COCTOSAHUEC KOJIJIOUJHOTO paCTBopa?

Heﬁ’I‘paJ’ILHOG COCTOSAHHUEC MUILICIIIIBI;

HN3MCHCHHC 3HaKa J13€Ta-I10TCHIMAaJia,

HU3MCHCHHUEC BCIINYHHBI 06HI€F0, T.C. TCPMOANHAMHUYICCKOI'O MMOTCHIMUAIA.

COCTOSHHEC KOJ'IJ'[OPII[HOﬁ CHUCTEMBbI, ITPU KOTOPOM 3J'I€KTp0KPIH€TH‘I€CKHI7[ NOTEHIMAJI YaCTHUL] paBCH HYJIIO

73



[Ipu noxy4eHnn SMYIBCHH THITA «MACIIO B BOJIE» B KAYECTBE CTAOMIN3aTOPOB HCIIOIB30BAHO THAPOXIOPHT JOACIHIAMMOHUS.
KakoB 3Hak 3apsiga karmens?

MOJIOKUTEIbHBIN

OTpULATENbHBIN

HET 3apsiia

3omb Agl nomyyen B3aumoneiricteueM AgNO; u KI mpu u36siTke KI. Kakoit non Oynet noTeHmanonpenessronim?

K kakomy anekTpoay OyayT mepeMemaTbcss MaKpOMOJIEKYIbI Oellka B KUCIION cpeze?
K KaTozy

K aHOJY

He OyIyT mepeMenaTbes

I'maposzons cynbduaa meimbska (1) momyden nponyckannem U30bITKa CEPOBOAOPO/IA YEPE3 PACTBOP MBIIIBIKOBUCTON
kuciotel: 2 H,AsO3 + 3 HoS = As,S3 + 6H,0. 3apsia gacturr 6yaer:

TIOJIOKUTEIBHEIH (BCIIEACTBUE aICOPOLIUN HOHOB HY

oTpHIATeNbHbIH (BcnencTBue aacopoiumu noHos HS?)

3aps] OTCYTCTBYET

T'unposons nonuma cepedpa moryaum mo peakmuua AgNO3 + Kl = Agl + KNO; B mpucytcteun n3ositka AgNO3. @opmyna
MHLEIUTBI 30JI151 IMEeT BUL:

{m[Agl] nAg" (n - X)NO3} XNO3°

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

{m[Agl] nNOs™ (n - X)Ag*} XAg"

ITo kakoMy IPU3HAKY KJIACCH(PHUIUPYIOT TUCTIEPCHBIC CUCTEMBI Ha YIIbTPAIUCIICPCHBIC, MUKPOTETEPOTCHHBIC U
rpyOoIuCIIepCHEIE:

TI0 CTETICHHU TUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (pa3bl u AUCIICPCHOHHON CPEIbl;

10 B3aWMOJICHCTBHIO AUCTIEPCHON (ha3bl M TUCTIEPCHOHHOM CPEIIBL;

10 B3aWMOJICHCTBHIO YACTHII JUCIIEPCHON (ha3bl.

[To xakoMy NpHU3HAKY KIACCU(PHUIUPYIOT TUCIIEPCHBIE CUCTEMbI Ha JTMO(UIbHBIE U THO(POOHBIE:
10 CTEIEHU JUCIIEPCHOCTY;

IO arperaTHOMY COCTOSTHHIO JAHUCIIEPCHON (a3bl U TUCTIEPCUOHHOM CPEJIbI;

10 B3aUMO/JICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

0 B3aUMOJICHCTBHIO YaCTHI] TUCTIEPCHOI (a3bl.

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

IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (pa3bl u AUCIICPCHOHHON CPEIbl;

IO B3aUMOJICHCTBHIO AUCTICPCHON (ha3bl M TUCTIEPCHOHHOMN CPEJIbI,

10 B3aWMOJICHCTBHIO YACTHII JUCIICPCHON (ha3bl.

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

107-10°m

10°-10%m

10°-10"m

10°

Kaxkoii pa3mep UMEIOT YacTHIIBI B TPYOOINCIIEPCHBIX CHCTEMaX?
107-10°m

10°-10%m

>10°-10" ™

10°
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Kakoe 13 nprBei€HHBIX BBIPRXKCHHUH XapaKTEePHU3yeT MOBEPXHOCTHOE HATSDKCHHE?

(0F fdn;) T.Sn j2i
(aFJ‘J‘aTjRn i
(QU/0S)spm

3akonunte popmynuporky npasmia [lymeie-Tapan: «Koaryisinuio KOJUIOUIHOTO PACTBOPA BBI3BIBAIOT TC MOHBI
ANIEKTPOJINTA, 3HAK 3apsia KOTOPBIX MPOTUBOIOJIOKEH 3HAKY 3aps/a. . .; Koaryaupyrollee JeiCTBUE HOHA TeM OOJIbIIIe, YeM
OoubIIe ero 3apsm»

arperara

sapa

rpaHyJibl

MHLIEIIIBI

YKzanche KaTHOH, 00JIaIa0IIHi HAOOJIBIIUM KOATYTUPYIOIIMM JACHCTBUCM:
+
Ca

2+
M
KJ'g
Na*
AP

Kaxk Ha3pIBaeTcs TeMnepaTypHbIi HHTEpBaJl, B KOTopoM amoppHoe BMB nepexoaut u3 BEICOKOIACTUYECKOTO B
BS3KOTEKyUee COCTOSTHUE U 00paTHO?

TeMIIepaTypa IJIaBICHUS

TeMmIepaTypa UCTIapeHus

TeMIepaTypa 3aMep3aHus

TeMIepaTypa CTeKJIOBaHHUSA

TeMIepaTypa TeKy4ecTH

3akoHunTe GOpMYIHPOBKY: «YBearyeHne o0beMa (Macchl) HOJIMMEPHOro 00pa3sia B pe3ysIbTaTe MOTJIOMICHHS
HHU3KOMOJIEKYJIIPHON JKUIKOCTH WIIM €€ Tapa Ha3bIBaeTcs ...»

HaOyxaHUEM

THUKCOTpOIUEN

CHHEPE3NCOM

3aCTy/IHEBaHUEM

KoauepBaruei

ITo kaKoMy ypaBHEHHIO PACCUUTBIBAETCS yENbHAS IIOBEPXHOCT Sy, (110 00beMy) AUCIEPCHON CUCTEMBI C YaCTHLIAMU
cthepuyeckoit popmel (r — paauyc gactuir)?

Sy, =1/3
Sy, = 3Ir
Syn= 16
Syn=6/r
Sya=2r
Bribepure nmpaBmisHY0 (GOpMYITy A pacdeTa 00BEMHOM CTEIIeHN Ha0yXaHUS:
o= TV
I?’I:l
o= =V
V
V
o= —
|:}-I:l
¥
o= —=
V-V,
Kakoii pa3mep UMEIOT YaCTHUIIBI B UCTUHHBIX (MOJICKYJISIPHBIX ) pacTBopax?
107-10%m
10°-10%m
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<10°-10"m
107

Cpena, cozeprxalias BeecTBa B pa3apo0JeHHOM COCTOSIHUM Ha3bIBACTCS
JUCIIEPCUOHHOU

AMYJIbCUOHHOU

CYCIIEH3UOHHOU

MIOJIMMEPHOU

Paznpobnennoe (pacnpenereHHoe) B TUCTIEPCHOHHO cpelie BEIECTBO Ha3hIBACTCS
¢azoii

¢bpaxameit

KOMITOHEHTOM

rio0yon

IIpsimble amynbenu ("Macio B Boge') — 37o0...

HenosipHas (muodoOHast, ruapodoOHas) KUIKOCTh pacipe/esicHa B OSIPHON (THOGMITBHON, THAPO(UIEHOM) KUAKOCTH;
noJisipHas (JuoGuIbHAs, THAPOGUIbHAS ) KUIKOCTh paclpe/ieiicHa B HEMOJIAPpHOH (TnopoOHO#, THaApOoPOOHOIT) KHUIKOCTH;
HenonsipHas (muodobHast, ruapodobOHas) TBepaas (Gasza pacmnpeaesicHa B MOIsIpHOH (THoGUITBEHON, THAPO(GUIBHON) TBEpHOi
dasze;

Oo6patabie smyibcnn ("Boga B macie") —

HOJISIPHAsL KHUAKOCTh PAcIpeieNieHa B HeMIOJISIPHOM;
HETIOJISIPHAs JKUIKOCTh PAcIpe/ieieHa B MOSPHOI;
noJIsipHasi razoo0pasHas (asa pacrnpeneneHa B HeMOISIPHOM;

Kakxoe BMB M0HO OTHECTH K MOJUAIEKTPOIUTAM?
Oenox

KayuyykK

Kpaxmai

LIEJUII0JI03a

MIOJINATUIIEH

BcrasbTe mponyiieHHoe BoipakeHue: «3Hauenue pH cpenbl, pu KOTOPOM YHCIO HOHU3UPOBAHHBIX OCHOBHBIX IPYIII B
MOJIEKyJie OeJIKa paBHO YHCITy HOHU3UPOBAHHBIX KUCIOTHBIX TPYII, HA3bIBACTCH ...»

SKBHBAJICHTHON TOYKOH

OydepHOif EMKOCTBIO

H303JIEKTPUIECKUM COCTOSTHHEM

HU303JIEKTPUYECKONU TOUKOMN

KOHCTAaHTOU JUCCOLMALINH

VYKakuTe cXeMaTH4eCKOe CTPOCHHUE MOJIMUOHA OeJIKa B ILEJIOUHOI! cpee:
NH;" -~ R — COOH

NH; - R - COO~

NH;" —R - COO™

VYkakuTe HallpaBIICHHUE ABIKCHHS MOJTMHOHOB JKeJIaTHHA MPH AIekTpodopese, ecnu ero UIT 4,7, a pH cpensr 4,07
K KaToxy

K aHOZly

HepEMEIIEHHE OTCYTCTBYET

Ykakure MeToJI, KOTOPBIM MOXHO onpeaennuts UOT Genkos:
METOJ1 HaUOOJIBIIIETO JIABJICHHS Ty3bIPHKOB BO31yXa
3IEKTPOPOPETUICCKUIA

CTaJarMOMEeTPUYECKHUN

METO/ TTaaI0IIEeTo NIapHuKa

(doTomeTpudecKuii

Kaxkoii 13 nepedncieHHpIX METOJIOB HE MCIIOIb3YETCs VIS ONPE/ICNICHHS H303JIEKTPHYECKOI TOUKH OeNKoB?
(doTomeTpuyecKuii
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10 CKOPOCTH 3aCTYAHEBAHUS
TIO TIOJTHOTE BBICATUBAHUS
BHUCKO3UMETPUUECKUI
AMEeKTPOHOPETHUCCKUI

Kak Ha3bIBaeTCs BBIJCICHUE BBICOKOMOJICKYJIIPHOTO BEIIECTBA U3 PACTBOPA MMyTEM BBEJCHHUS B PACTBOP JPYroro, XOPOIIo
pacTBOpPUMOTroO BellecTBa?

COMFOOUIH3ALIHS

KOAryJIsiust

BBICAJIMBAaHHE

¢doTanus

BBICBOOOYKIEHHUE

Bribepure noH, HanboJee MOJTHO BBICATMBAIOIINN OCIKH:
SCN™

Cs*

7

Na*

SO,%

BcraBeTe mponymieHHOe clloBO: «BEIneneHne u3 pacTBopa monuMepa HOBOH JKHUIKOH (a3bl, 000TaIeHHOM moIuMepoM, (B
BHJIC MEJIKMX KaIlejh), Ha3bIBACTCH. ...»

KOHTpaKIuen axcopoumeit

KOaryJssiuei

KoaJleCIeHIIuEH

KoalepBamuei

VYKaKuTe MOH, IPENATCTBYIOIINN 3aCTyIHEBAHUIO pacTBOpoB BMB:
Ca2+

SO,*

NO5~

Na*

SCN~

Uro 3aMeuIeT CKOPOCTh 3acTyAHEBaHUs pacTBopoB BMB?
TIOHIDKEHNE TEMITEPaTYpBhI

MOBBILIEHUE KOHLeHTpauuy BMB

npucyTcTBHE HOHOB SO,2°

npucytcTBue noHos Na*

nepeMeInBaHue

Kak Ha3bIBatOTCS CTPYKTYPUPOBAHHBIC TOMOTEHHBIC CHCTEMBbI, COCTOSIIHE U3 TIOJIUMEPa U PACTBOPUTEIIS?
KOAryJIsiThl

KEJTATHHUPOBAHHBIC IMYJILCHU

CTY/IHU

COJIFOOMIIN3ATEI

reau

3akoHunTe onpenenenne: «CTpyKTypooOpa3oBaHue, MPOUCXOISIEE B TUCTIEPCHBIX CHCTEMaX (KOJUIOMIHBIX pacTBOPAX,
CyCIIeH3USX, TacTax M Jp.) B pe3yiIbTaTe YACTHIHOHN KOATyIALINU U IPUBOIAIIEee K 00pa30BaHUIO IPOCTPAHCTBEHHOTO KapKaca
n3 TBEPBIX YACTHUII, HA3BIBACTCS. .. »

3aCTyJHEBaHNEM

CHHEPE3NUCOM

KoaryJssiuen

TUKCOTPOIHUEH

reaeoOpazoBaHuEM

Kak naspIiBaroTcs Tejiv, NOTEPSABLINEC KUJAKYI0 JUCIICPCUOHHYIO CPEAY B pE3YJIbTATC BBICYIHI/IBaHI/ISI?
JINOI'CJIN
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THIPO30JIU
JIO30JIH
a’p030I1
KCeporeinu

Yro Takoe THKCOTpONHs?

CHOCOOHOCTH CTPYKTYP MOCIIE MEXaHHYECKOTO Pa3pyIICHHsI CAMOIIPOM3BOJILHO BOCCTAHABINBATHCS
yMeHbIIeHHe 00bEMa JUCIIEPCHON (a3bl

BBIIIPECCOBBIBAHNE PacTBOpUTENS U3 Habyxuero BMB

nporecc HaOyxaranss BMB

reneoOpazoBaHue

Uro Takoe cuHepe3uc?

CaMOIIPOU3BOIFHOE BBIICIICHUE YKUIIKON CPEeIbl U3 CTYIHSA
TMIOSIBJICHHE TEKYUECTH Y CTYIHS

Ha0yxaHue nonuMmepa

00paTUMBIN MEPEXOJI Tellb <> 30IIb B

pacTBOpeHHE NOIUMeEPa

Cunepesuc — 370:

YMCHBIICHNE 00bEMA U BHIIIPECCOBBIBAHMS CPEIBI U3 DIIACTUYHOTO CTYTHS
BbiAesieHue BMB non aeiicTBreM OpraHMueCKOro pacTBOPUTENS
YMCEHBIICHHE 001eTro 00bEMa CHCTEMBI TIPY HaOyXaHUN

MIEPeX0 CTYIHS B 30J1b

JBKeHUe Mosekysl BMB noa nefictBueM 3J€KTpUUYECKOTO TOKA

ITpuurHO# HECUMMETPUIHOTO CUIIOBOTO MOJIS MOJIEKYJI B TIOBEPXHOCTHOM CIIO€ SIBJISIETCS....
TEIJIOBOE JABUKEHHE MOJIEKYJ;

JIEKTPOCTATUUECKOE OTTAIKUBAHUE;

HECKOMIIEHCHPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS CO CTOPOHBI Pa3HBIX (a3;
KpUBU3HA IOBEPXHOCTH paszena da3

ITo xakoMy IpU3HAKY KIACCUPHUIUPYIOT TUCIICPCHBIE CHCTEMBI Ha YIbTPaIiCIICpCHbIC, MUKPOTE€TEPOT€HHbIC 1

rpyboanciepcHsle:

IO CTENEHU TUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;
10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

0 B3aUMOJICHCTBHIO YaCTHI] TUCIIEPCHOM (ha3bl

[To xakoMy HpU3HAKY KJIACCU(DHUIUPYIOT TUCTIEPCHBIE CHCTEMbI Ha JTHO(UIbHBIE U THO(DOOHBIE:
10 CTEIIEHU JIUCIIEPCHOCTY;

IO arperaTHOMY COCTOSHHIO JAHUCIIEPCHON (a3bl U TUCIIEPCUOHHOM CPEIbl;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

T10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOH (ha3bl

Mo xaxoMy IpU3HAKY KIACCU(PHUIMPYIOT JUCIIEPCHBIE CUCTEMBI Ha CBOOOIHO- M CBSI3HOANCIIEPCHBIE:
IO CTENEHU TUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;

TI0 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

10 B3aWMOJICHICTBHIO YaCTHI JUCTIEPCHON (ha3bl

Kakoii pa3mep UMEIOT YaCTHIIBI B YIIbTPAMUKPOT€TEPOTeHHBIX (KOJUTOMIHBIX) CHCTEMAaX?
-7 5
10" -107 m;

10°-103m;

10°-10" m;

10°°

KaKOﬁ pa3M€p HUMCEHKOT 4YaCTHUIIbI B MI/IKpOFGTepOFCHHBIX CI/ICTeMaX?
107-10° m;

10°-103 m;
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10°-10" m;
10°

Kakoe u3 MPUBCACHHBIX BLIpa)KeHI/Iﬁ XapaKTCpU3yeT MMOBEPXHOCTHOC HaTsDKEHHE?

(oF /ani )T,S,n j#i
(oF /8T)SYni
(U 188)gy i

B armocdepe BozasiHOro mapa HaxOJHUTCSI KBaplieBasi KIOBETa C IUIOCKMMH CTEHKaMH W TOHKWH KBapUeBbId Kamwuisp. [lpu
MOBBIIICHUY JABJICHUS NTapa KOHCHC AUl HAUMHACTCS

OJIHOBPEMEHHO Ha CTEHKaX KIOBETHI U KaNMUJUIAPA;

BHaYase B KIOBeTe (IPU MEHbBLIEM 3HAYCHHH Ps);

BHayaje B Kalwusipe

JXKunkocts Haxomures (1) B TOHKOM cMavnBaeMOM Kammuipe paauyca r; (2) B kamie paguyca I ; (3) B Mmakpodase ¢ miockoit
NOBEpXHOCTHIO (' = 00 ). Pacmonokute 3TH CHCTEMBI B IIOPSIIKE BO3PACTAHHS JABICHHS HACBILICHHOTO Iapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem neyxdasnbie cuctemsl: (1) Boma/Oen3on, (2) Boma/rekca, (3) Boga/aHminH. PacronokuTe 3TH CUCTEMBI B PSIJT 10
yOBIBAHUIO MEK(PA3HOTO HATSIKCHHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

Pacnonoxxute naHHBIC BEMIecTBa B sl IO YOBIBAHWIO 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

KOJ'IJ'IOI/II[HLIG PacTBOpPBEl OTJAMYAIOTCHA OT HWCTUHHBIX CICAYIOIINMHA 0COOEHHOCTSAMMU: A) O4YeHp cl1abo BbIPaKCHbI
KOJIJIMT'aTUBHBIC CBOﬁCTBa; B) 3HAYUTCIIbHO BBIIIC CKOPOCTH I[I/I(I)(l)y3I/II/I PACTBOPCHHOT'O BCIIICCTBA, B) PACTBOPEHHOC BEUICCTBO
paaz[p06neHo A0 MOJICKYJ (I/IOHOB); F) HacTUlbl KOJIJIOUMAHO-PACTBOPCHHOI'O0 BCIICCTBA CIIOCOOHBI IIPpOHUKATh Yepe3
YJIBTPATOHKOIIOPHUCTHIC M€M6paHBI; I[) SABJIAKOTCA ONTUYECKU HEOAHOPOJAHBIMU (paCCE?I/IBaIOH.[I/IMI/I CBeT) cpeaaMu; E) BCE
KOJUJIOUAHBIC PACTBOPLI ABJIAKOTCA TEPMOJUHAMUYCCKU HGYCTOﬁ‘IHBBIMH HEPABHOBCCHBIMU CHUCTEMAMMU. Kaxkue YTBCPIKACHHUA
SABJIAKOTCA HpaBI/IJ'IBHLIMI/I?

BI'B;

ALl

BI'A;

AT

B xamro BoJibl Ha MOBEPXHOCTH KBAapLIEBOM MIIACTUHKU BHECEH TUAPOXJIOPHU TOACUIaMMOHUS [C12H25N+H3]CI’. B
pe3ynbTare NpoU301LI0

YMEHbBIIEHUE KPAaeBOro yrila CMaulBaHUS;

BO3pacTaHHe KpaeBoro yria;

KpaeBo#l yroj He U3MEHUJICS

3056 Agl onyuen B3aumozeiicteuem AGNO; u Kl ipu u3dsitke Kl. Kakoii #oH OyaeT MOTEHIMAI00NPEAeISTIONHM?
Ag';

I

K;

NO;~
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KaxoBBI BO3MOKHBIC TPUYUHBI BOSHHKHOBEeHUsI []OC Ha MOBEPXHOCTH YaCTHUI THIPO30JIs KpeMHe3eMa B Boze?
azcopOIMs HOHOB cTabmiH3aTopa

MOHH3aLUs TOBEPXHOCTHOT'O CIIOS

JIOCTpavBaHUE KPUCTAITMYECKOM PEIIETKH HOHAMU U3 PacTBOpa

[pu monydeHun 3MyNbCUil THTIA "MacCIo B Bo/ie" B KAUeCTBE CTAOMIIN3aTOPOB UCIIOIB30BaHbI THIPOXIOPH TOICIIHIAMMOHHUSL.
Kaxos 3Hak 3apsiia kanens?

MOJIOKUTEIILHBINH;

OTpULATENbHBII;

HET 3apsia

K kakomy anekTpoxay OyayT mepemMemmaTbess MaKpoMOJIEKYITbI Oenka B KACIOH cpene?
K KaToxy;

K aHOTY;

He OyAyT nepeMeraTbes

I'mapozons cynbdunaa Mmeimbsika (111) momyden npomyckaHueMm H30BITKA CEpOBOAOPOJA YEpe3 PacTBOP MBIIIBIKOBHCTOMN
kuciotel: 2 H,AsO3 + 3 HoS = As,S3| + 6 H,0. 3apsia wactur Oynet

TOJIOKHUTENbHBIH (BeiecTBHE afacopouuu nonos H');

OTpHIATeNbHbIH (BenencTBue aacopOiuu noHoB HS);

3aps OTCYTCTBYET

T'uapo3zons xnopuna xenesa (111) monyden ruaponuzom FeCl; npu kunstuennu pactsopa: FeCl; + 3H,0 < Fe(OH);| + 3HCI.
B pesynbraTe 00pasyeTcs MHMIENIA, CTPOEHHE KOTOPOH MOXKHO BhIpasuth popmymoii {m[Fe(OH)s] nFeO" (n-x)Cl} xCI.
VKaXHTe COCTABIAIONIME YaCTH MHUIEIUIB: 1) SIpO MHULIEIUIBL, 2) NOTEHUHAJIONPEICIAIOIe HOHBI, 3) MPOTUBOMOHBI OT
YaCTHIE! 0 TPAHUIKI CKOIBKeHHs, 4) npotuBononsl auddysnoit yactu JIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)CI; r) nFeO".
Bapuants! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 3B 40

T'uapo3sons noauaa cepedpa nomyder no peakuuu: AGNO; + Kl = Agl + KNO; B npucytcteun u3obsitka AGNO3. @opmyna
MHLEIUTBI 30J151 nMeeT BUJ (Y KaXHUTe MPaBHIbHBII OTBET):

{m[Agl] nAg" (n — x)NO5 } xNO3~

{m[Agl] nI” (n —x)K"} xK*

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

YTo Ha3BIBAIOT IPAHUIIEH CKOJIBKEHHUS TIPH DJIEKTPOKMHETHUECKHUX SBIICHUAX ?

TPaHUILy MEKIY aJICOPOIHOHHEIM U TU(PPY3HOHHBIM CIIOAMH IPOTHBOMOHOB;

TPaHHMILy, M0 KOTOPOH MpoxoauT paspsis J1IC Ipu TEIUIOBOM JIBHXKEHHH JaCTHII;

IPaHUILy, [0 KOTOPOU MpoxoauT paspsiB JIDC NpHu HAIOKEHUH BHELTHETO JIEKTPUUECKOTO MOJIS;
rpanuily paszaena has.

Uro takoe 1) anextpodopes 2) 31eKTpoocMoc 3) MOTSHIHAN CeIUMEHTAIHH 4) TIOTCHIIUAN TeUCHHUs? a) TeUCHHE YKUIKOCTH B
Kanmuutsipe 1o IEUCTBUEM DJIEKTPUIECKOro moiist; 6) BosHukHOBeHHEe DJIC pu ocelaHnuy YacTull; B) IBHKEHHE YACTHI]
UCTIEPCHOM (hasbl Mo AEHCTBUEM AIIEKTPUIECKOTO OIS T) Bo3HHKHOBeHHE DJ{C MpH TeUEHUH KHUIKOCTH Yepes
KaIMUIPHO- TIOPUCTOE TeN0. BeiOepuTe MpaBUIBHEIA OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kakoii Bun umeeT ypaBHeHue I eapMrosbiia-CMOIyXOBCKOTO, CBSI3BIBAIOIIEE BEIMYHMHY (-TIOTEHI[HAIA K CKOPOCTh
anekTpodopesa (mekTpoocmoca)?

ee,cH
u = &8s

n
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U=s—"—
ee,cH

u=s
&g,

Kaxkoii moTeHIMan Ha3bIBAIOT 3JIEKTPOKHHETHIECKUM?

NOTEHIMAJ Ha TpaHulLe pasnena ¢as;

MOTEHINAJ Ha TPaHHLE CKOJIBKEHHUS;

MTOTEHIIMAJ Ha TPAHHUIIE aJJCOPOIIHOHHOTO M TUPPY3HOHHOTO CIIOEB;

moreHiman I9C Ha paccTOSHUU OT TpaHUIEI paszaena (a3, paBHOM 3¢ dexTrBHON TommmHe auddy3Hoi gactu 19C.

Kakoit u3 mepednciieHHBIX HOHOB O0JIamaeT HamOoJbIIei crmocobHocThi0 cxuMaTh JIOC B 3071e cymeduma cypsmsl (111)
Sh,Ss, cTaGHIM30BaHHOM HUTPATOM CYPbMBbI?

CaZ+;

SO, ;

Na™.

[Touemy npu Bo3pacTaHuU paguyca HOHOB, UMEIOIINX OJUHAKOBBIN 3apa]l, ycunupaercs cxarue [19C?
n3-3a yMEHBUICHUS THAPATAIlH HOHOB,;

13-3a BO3pacTaHMs AUIIOJIFHOTO MOMEHTA HOHA;

13-3a yBEIWICHUS aacOopOINN HOHA;

13-3a YBEIMYCHUS KPUCTAIUIOXMMHUYECKOTO paiyca HoHa

Kaxkoii anekTposnT HasbiBaroT UHAM(dEepeHTHBIM?

OJIMH U3 HOHOB KOTOPOTO CIOCOOCH TOCTPAUBATH KPUCTAILTHYCCKYIO PEIIETKY arperata MUIEIUIb;

HE COJIepIKaIliii HOHOB, CIOCOOHBIX JOCTPaMBaTh KPUCTAUIMUECKYIO PEIIETKY arperara MULEIUIbl 1 U3MEHSTh
IIOBEPXHOCTHBIN NOTEHLIMAI @,

HE COJIeprKaInii HOHOB, 0Opasyromux auddysuyro gacts JJ9C

Kakoii snexrponut Ha3piBatoT HeHHAN(PPEepeHTHBIM?

coJieprKalliii HOHBI, CIIOCOOHBIE IOCTPaNBaTh KPUCTAJUIMUECKYIO PENIETKY arperata MULEIUIBI;
COJIeprKaliii HOHbI, OJHOMMEHHBIE C IPOTUBOMOHAMH MHUIIEIUIBI;

HE COJIeprKalllii HOHBI, CIIOCOOHBIE JOCTPaNBaTh KPUCTAIUIMUECKYIO PENIETKY arperata MULEIUIb;
HE CO/IepIKaIINii HOHBI, BXOIAIIUX B MUIIEIUTY 30715

Kakoii 13 nmepedrcaeHHbIX HOHOB 00J1aaeT HauMeHbIiei cnocooHocTrio cxumath JI9C B 301e Agl, cTabMIN30BaHHBIM
AgNO,?
Na';

S0,
Ca%*

Kak m3mensercs s¢pdexruBHas TommunHa nuddysHoit wactn JDC npu yBenmueHHH KOHUIEHTpauuu uHIuddepeHTHOro
ANIEKTPOJIUTA B 00beMe BOJHOI (ha3bl (MOBBIIEHUH HOHHOM CHJIbI)?

1) Bo3pacraer;

2) He MEHseTCs;

3) yMeHbIIaeTCst

Kaxkoe nefictue okaspiBatot Ha JIOC nnaupGepeHTHBIE JIEKTPOIUTHI?
MOBBIIIAIOT (- MOTEHINAI;

HE N3MEHSIOT (- MOTeHIHNAI;

YBEJINYMBAIOT NOTEHIIMAN FPAaHULIBI pa3zena;

CHIXKAIOT (- moTeHnuan
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JlaTekc — 31O

nByx(a3Has [BYXKOMIIOHCHTHAs CUCTEMa-JAUCIICPCHs MOJIUMEPa B BOJIC;

nByxGa3Has TPEXKOMIIOHCHTHAs CHUCTEMa-IMCICPCUS TOJMMEpa B BOJE, CTAOWIM30BaHHAS ITOBEPXHOCTHO-aKTHBHBIM
BEIIECTBOM (3MYJILIaTOPOM);

onHo(a3Has cucTeMa — pacTBOP MOJMMEpa B BOJHOU Cpefie, COAepIKaIel IMYIIbraTop

JInooOHBIE KOMIONIHBIE CHCTEMbI IPUHINIIHAIBHO arperaTHBHO HEYCTOWYIHBEL, TIOTOMY YTO

0071a1ar0T N30BITKOM CBOOOIHOM YHEPTUH;

XapaKTepU3yIOTCS BBICOKIM MOJIEKYJISIPHBIM CPOACTBOM MEXIY AUCTIEPCHON (a30i M TUCTIEPCHOHHON CpeIoi;
00pasyroTcst B pe3yJIbTaTe CaMOIPOU3BOIBHOTO TUCTIEPTHPOBAHUS

JInoduipHbIE KONJIOUIHBIE CUCTEMBI IPUHIMIHAIBEHO arperaTiBHO YCTOWYNBBI, IOTOMY 4TO

00pazyroTcst B pe3yJIbTaTe CaMOIIPOM3BOJILHOTO JAMCIIEPTUPOBAHUS M XapaKTEPU3YIOTCS BBICOKUM MOJICKYIISIPHBIM CPOJICTBOM
MEXIy JUCIICPCHOU (ha30ii U TUCTICPCHOHHOMN CPeIoii;

001a1a10T N30BITKOM CBOOOIHOM SHEPIHH;

HMEIOT MPEEeNIbHO BEICOKYIO TUCTIEPCHOCTh

[Topor Koaryssuu — 3TO HAUMEHbIIask KOHLCHTPALUS dJIEKTPOJIHUTA, IPU KOTOPOit

CTaHOBHTCS BO3MOXKHOH KOAryJIALHs, T.K. IOTCHIMANBHBIH Oapbep OTTaJKUBAHUS CTAHOBHTCS MEHBIIIE SHEPIHHU TEIIIOBOTO
JIBIKCHHS;

BCE CTOJIKHOBCHHS YaCTHUL] CTAHOBSTCS () (HEKTUBHBIMHU;

CHpaBeIUBBI 002 YTBEPIKACHUS

Kakoe u3 ontuueckux siBICHHI HEBO3MOXKHO B KOJIJTIOUAHO-AUCTICPCHBIX cucteMax?
mudpakuus cBeta;

OTpa)XCHUE CBETA OT MOBEPXHOCTH YACTHII;

MOTJIONICHHE CBETa

Benprit 30116 OCBemaeTcss MOHOXPOMATHUYECKUM CBETOM C IHHOH BoiHBI 400HM (cmHuMit) n 700HM (kpacHbIi). B kakom
COOTHOIICHUH HAXOMSATCS BETUINHBI MYTHOCTH?

T400 = T700
Tao0 = Tr00

Ta00 < T700

Kaxkoe u3 MPUBCACHHBIX onpeﬂeneHHﬁ MYTHOCTH SABJIACTCA HeraBI/IHLHHM?

MYTHOCTB — 3TO BEJIMUMHA, 00paTHAs TOJIIMHE CJIOS, TIPYU KOTOPOU MPOXOISAIINIA CBET OCIabIsSeTCs B € pas;

MYTHOCTb — 3TO BCJIMYMHA, YUCJIICHHO paBHas norapH(bMy OTHOIICHUSA WHTCHCHUBHOCTU IMAJAIOIIETO U IMPOXOAAMICTO CBETA
Yyepe3 PacCenBAIOIIYI0 CPEay;

MYTHOCTb — 3TO BE€JIMNYHWHA, paBHasd UHTCHCUBHOCTHU CBETA, PACCCAHHOI'O IO BCEM HAIPABJICHUAM eZ[HHHHeﬁ 00BEMA CHCTEMBI
IIPU UHTEHCUBHOCTH MAJIAI0IIEr0 CBETa PaBHOM 1.

CornacHO ypaBHEHHIO Pasiest HHTEHCHBHOCTD PAaCCESTHHOTO CBETA BO3PACTAET MPSMO IIPOMTOPIIMOHANIBHO. .
KyOy AnaMeTpa 4acTHII;

KBajipaTy JJIMHBI BOJHBI NaJIAIOIIETO CBETa,

YHICIEHHON KOHLIEHTPAI[UH YaCTHUIL]
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OHeHI/IBaHI/Ie OTBETA CTYACHTA HA JK3aMCHE

Xapaxmepucmuka omeema bannwvt

JlaH TmoNHBIM, pPa3sBEpHYTHIM OTBET Ha IIOCTABJIECHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTH OCO3HAaHHBIX 3HAHHH 00 OOBEKTE, MPOSBIAIOMASNCST B CBOOOIHOM
ONEPUPOBAHMM  TOHATHAMH, YMEHHH  BBIACIHTH  CYIIECTBEHHBIE W
HECYLIECTBEHHBIE €r0 IPHU3HAKU, NMPUYMHHO-CICICTBEHHbIC CBSI3U. 3HaHHE 00
00BEKTe AEMOHCTPHUPYETCs Ha (hOHE IOHMMAHHUS €ro B CUCTEME JIaHHOW HayKH U
MEKANCUMIUIMHAPHBIX cBsized. OtBer (GopMmynupyeTcs B TepMHHAX HayKH,
W3JIOKEH JIUTEPAaTYpHBIM SI3BIKOM, JIOTHMYEH, JOKa3aTeJeH, JAEMOHCTPHUPYeET
aBTOPCKYIO TO3UIHIO CTYIEHTA.

56-80

JlaH TIONHBIM, Ppa3BEPHYTHI OTBET Ha MOCTaBJIEHHBIH BOMPOC, IIOKa3aHa
COBOKYIIHOCTh OCO3HAHHBIX 3HaHHi 00 OOBEKTE, JOKA3aTENbHO PACKPHITHI
OCHOBHBIE TMOJIOXKEHHS TEMBI; B OTBETE MPOCIEXMBAECTCA YETKAss CTPYKTYpa,
JIOTHYECKAsi TOCIENO0BATENLHOCTb, OTPAKAKONIAS CYITHOCTh  PACKPBIBAEMBIX
IOHATHH, TEOpUH, ABJICHUH. 3HaHHE 00 OOBEKTE JEMOHCTPHPYETCS Ha (OHE 51-56
TIOHMMAaHHSI €T0 B CHCTEME JAaHHOW HAYKH M MEKIUCIMILTMHAPHBIX CBsi3el. OTBET
W3JI0%KEH JINTEPATYPHBIM S3BIKOM B TEPMHHAX HAyKH. MOTYT OBITH JOIMyIIEHBI
HEJIOUETHI B ONPEIEIEHUH MOHATHIA, MCTIPABJIEHHBIE CTYJIEHTOM CaAMOCTOSTEIBHO
B TIPOLIECCE OTBETA.

JlaH TOJIHBIHA, Pa3BepPHYTHIN OTBET HA IIOCTABICHHBIN BONPOC, MIOKAa3aHO YMEHHE
BBIICINTh  CYLICCTBCHHBIE ¥  HECYIICCTBEHHbIC IPH3HAKH, PUYHHHO-
CIIe/ICTBEHHBIE CBsI3M. OTBET YETKO CTPYKTYPHPOBAaH, JIOTMYEH, H3JI0KEH B 36-56
TepMuHax Haykd. OHAKO JOMYIICHbl HE3HAYMTEIBHBIC ONIMOKU HMIIH HEIOYETHI,
HCIIPABICHHbIC CTYJCHTOM C TIOMOIIBIO «HABOSAIINX» BOMPOCOB MPEIOIaBaTEIIS.

JlaH TONHBIN, HO HEIOCTATOYHO IOCIENOBATEIbHBIM OTBET Ha IOCTABICHHBIN
BOIIPOC, HO TPH 3TOM IIOKAa3aHO YMEHHME BBIICIUTH CYLIECTBEHHBIE U
HECYILECTBEHHbIE MPU3HAKY U IPUIMHHO-CIIECICTBEHHbIE CBA3U. OTBET JOrHYEH U
U3JI0OKEH B TEPMHMHAaX Hayku. Moryt OBbITh JomymieHsl 1—2 OmMOKH B
OIIPEZICTICHNY OCHOBHBIX ITOHSATHH, KOTOpPBIE CTYICHT 3aTPYHHSACTCS HCIIPABUTH
CaMOCTOSTEIIHHO.

31-35

JaH HenocTaTOYHO MONHBIA M HEIOCTAaTOYHO pa3BEepHYTHIH oTBeT. Jlormka u
HOCTICIOBATENIFHOCTD H3JIOKEHHS HMMEIOT HapylieHHs. J[omyIeHsl OmIMOKH B
PACKpPBITHM TIOHATHH, ymoTpeOieHHd TepMUHOB. CTyAEHT He CHOCOOeH
CaMOCTOSITEJIPHO BBIICIUTh CYHICCTBEHHBIC W HECYLICCTBEHHBIC NPU3HAKU H 26-30
NPUYMHHO-CIICACTBeHHbIe  CBsi3H.  CTyIGHT  MOXET  KOHKPETH3HPOBaTh
000011IeHHBIC 3HAHMS, JOKa3aB Ha MPUMEpax MX OCHOBHBIC ITOJIOKEHUS TOJIBKO C
MOMOIIBI0  TIpemogaBatend. PeueBoe odopmnenne TpedyeT MONPaBOK,
KOPPEKIIHH.

JlaH HETOJHBIA OTBET, JIOTMKA M MOCIENOBATENLHOCTh HW3JI0KEHUS HMEIOT
CYIIECTBEHHBIE HApYyIIEHHs. JlOmymieHsl rpy0ble OMMOKA NPH ONPEICICHUH
CYIIHOCTH  pAacKpbIBa€MbIX  TOHATHM, TEOpuH, ABJIEHUH, BCIEJICTBHE
HETNIOHUMAHKs CTYIEHTOM MX CYIIECTBEHHBIX U HECYLIECTBEHHBIX MPH3HAKOB U 21-25
cBs3ell. B OTBETe OTCYTCTBYIOT BBIBOABL. YMEHHE DACKPHITH KOHKPETHBIE
nposiBieHUs: 00OOIIEHHBIX 3HAHUI HE MOKasaHo. PeueBoe odopmieHue TpeOyer
HONPABOK, KOPPEKIIHH.

I[aH HETIOJIHBIN OTBCT, HpeI[CTaBHHIOH.[I/Iﬁ coboit PAa3pO3HCHHBIC 3HAHUA IO TEMEC
BOIIpoCa € CYHICCTBCHHbBIMU omHrOKaMu B OIIpCACIICHUAX. HpI/IcyTCTByIOT
(I)paFMeHTapHOCTB, HCJIOTUYHOCTb HM3JIOKCHMUA. CTyZ[GHT HEC OCO3HACT CBA3b
JAHHOT'O TIIOHATHA, TCOPUU, SABJICHUA C JAPYTUMH 00beKTaMH JUCHUITIINHBI. 1_20
OTCYTCTByIOT BbIBO/JIbI, KOHKPETHU3AllUd W JA0KaA3aTCIbHOCTb H3JIOKCHUS. Peus
HETpaMOTHa4. ,HOHOJ'IHI/ITCJ'H)HBIG U YTOYHAKONIUC BOHPOCHI IpEHoAaBaTC/Is HE
MMPpUBOAAT K KOPPEKIUN OTBETA CTYJACHTA HE TOJBKO Ha MOCTaBJIC HHBIN BOIIpOC,
HO M Ha JPYTryu€ BONMPOCHI TUCIUIIIINHBI.

He momyueHsr 0TBETHI 10 6230BBIM BONIPOCAM JUCIIMTLINHBL. 0

PesynpTupytomas oreHKa onpeneisieTcs B COOTBETCTBHN ¢ [lonoxenneM o 6aIbHO-PEHTHHTOBON CHCTEME
OTICHKY 3HAHWUH CTYICHTOB.



Ipumepnl GUIIETOB K IK3aMeHY 0 JHCIHMILIAHE
«Duznyeckas u koaonaHass xumus» (OIIK-2, OITK-8)

BUWJIET Ne 1
1. OcHOBHBIE TOHATUS XUMHUYECKOM TEPMOIMHAMUKU. TEpMHUHBI M TMOHATHUS: cUCTeMa (OTKpbITas,
3aKpbITasi, U30JMPOBAHHAs, TOMOI'€HHAs, TETEPOreHHAas ), COCTOSIHUE U CBOMCTBA CUCTEMBI.
2. OKuCIHUTETbHO-BOCCTAHOBUTENBHBIE  JJEKTPOAbl.  XUHTHAPOHHBIA  3JEKTPOJ:  YCTPOMCTBO,
3JEKTpOHAs peakuus, ypaBHeHue Hepucra. [loteHunomerpuueckoe onpenenenue pH.
3. Ompezenenue ¥ OCHOBHBIE 334U KOJJIOUTHOM XUMUH; €€ 3HaUCHUE JIJIs pa3lInYHbIX OTpacieil HayKu
u TexHuku. KommonHnoe coctosiHue BeniecTsa. J{ucrnepcHble CUCTEMBI.
4. Kamopumerpus. OnpeneneHrue TEIUIOTHI PACTBOPEHHS CONMHM. 3akoH ['ecca. DKcnepuMEHTAIbHOE
OIpeJiesIeHUE TEIUIOBBIX 3((HEKTOB XMMHUYECKON PEeaKLInu.

BUJIET Ne 2
1. dotoxumuueckre peakiuu. 3aKoH (OTOXMMHUYECKOW SKBUBAJCHTHOCTH OMWHINTeHHA. KBaHTOBBIN
BbIX0J peakuuu. CeHCUOUIN3aTOpPHI.
2. IlepBblii 3aKOH TEPMOAMHAMUKH, POPMYITHPOBKA, MATEMAaTHUYECKOE BhIpaKeHUE. BHYTpeHHSss 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. Knaccuduxarus 351eKTpoI0B U ANEKTPOXUMUYECKUX LeTIel. DIEeKTPo bl BTOporo poja. KamoMmenbHbli
JJIEKTPOJ: YCTPOMCTBO, JJIEKTPOAHAs peaklus, ypaBHeHUEe HepHera.
2. Kmaccudukamnusi AUCIIEPCHBIX CHUCTEM II0 arperaTHOMY COCTOSHUIO (a3. OCHOBHBIE THITBI CHCTEM.
IIpumepsl.
3. Koarymsiust  KOJUTOMITHBIX 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. TeruoBwle >¢dextrr. 3akoH ['ecca. 3aBucMMOCTh TEIUIOBOTO d((dekTa XUMHYECKOW PEeaKIHh OT
temneparypsl (ypaBHenue Kupxroda).
3. Knaccudukanus JUCIepCHBIX CUCTEM IO CTENEHH B3aUMOJEHCTBHS AUCHIEPCHON (ha3bl C TUCTIEPCHOM
Cpenou.
4. TTomyyenne TMOGUIBHBIX ¥ THOPOOHBIX KOJUIOWAHBIX pacTBopoB. [Tomydenue 3oms 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
IIOCJIEI0BATEIbHBIX peakuuil. YacTHbIE cilydyan KWHETUKHU CIOKHBIX PEaKIUi.
2. Bropoit 3akon TepMmoauHamuku. QPopmynupoBka Il-ro 3akoHa TepMOOUHAMHUKH. OHTPOIHSL.
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 MHTErpaibHOr0 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 BellecTBamu? 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. WUneanbHble pacTBOPBI. 3aKOHBI UACATBHBIX pacTBOpoB. OCMOC M OCMOTHYECKOE JAaBlIEHUE. 3aKOH
Bant-T'odda, Payns. [lonmkenue teMieparypsl 3aMmep3aHus pacTBopa (KpHOCKOMus).
3. KonuyecTBeHHbIE XapaKTEPUCTUKH AUCIIEPCHOCTU: JUCHEPCHOCTb, PAAUYC KpPUBM3HBI, Y/AEJIbHas
oBEepXHOCTh. [IoHATHE 0 TMOPUIBHBIX U TMO(POOHBIX TUCTIEPCHBIX CHCTEMAX.
4 M3smepeHue ynenbHOM M 3KBUBAJIEHTHOM 3JEKTPONPOBOAHOCTH PAaCTBOPOB 3JIEKTPOJIUTOB. M3yueHue
3aBUCUMOCTH JJIEKTPOIIPOBOJHOCTH OT KOHILIEHTpAlMU HA IPUMEPE MYPaBbUHON KUCIIOTBI.

BUWIET Ne 8
1. Peakmuu 2-ro mopsaka. BeIBOA MHTETrpaIbHOTO KMHETHYECKOTO 3aKOHa ISl peakiuid 2-To 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. [Iporecc nudpdy3uu. KonuyectBennoe Beipaxkenne 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 cMbiciae. 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 quctiepcHor (asel (3oieit). Ctpoenue 301 Agl, ecim ipu ero
nonydenun Kl 661 B3T B n36bITKE. Ha3BaTh Bce cocTaBHbIE YaCTH MULIEILIBL.
4, MeTOJI OJICKTPOIIPOBOAHOCTH. OnpeneneHI/Ie KOHCTAaHTbl KW CTCIICHH AWCCOOMWAIMU DBJICKTPOJIUTOB
IyTeM U3MEPEHHSI FIEKTPOIIPOBOIHOCTH.
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BUJIET Ne 10
1. 3aBUCHMOCTh CKOPOCTH PEaKIIMU OT TeMIIEpaTyphl. Y paBHEHHE AppeHuyca.
2. [oTeHnmoMeTpuYecKoe TUTpOBaHUE. KHMCIOTHO-OCHOBHOE (OKHCIUTEIFHO-BOCTAHOBHTEIHHOE)
MOTEHIIHOMETPUIECKOE TUTPOBaHUE. VIHTErpalibHbIE KPUBBIC TUTPOBAHHUS.
3. OOpa3oBaHue U CTPOCHHE YacTHIl qUcTiepcHOi (a3bl (3omeit). Ctpoenue 3011 Agl, ecnu mpu ero
norydeHuu AGNO3 Ob1 B3T B M30bITKE. Ha3zBaTh Bce cOCTaBHBIC YaCTH MHUIIEIUIBI.
4.0Onpenenenue pH OydepHBIX pacTBOPOB ¢ MOMOIIBIO BOJOPOAHOTO, CTEKIISIHHOTO, XUHTHIPOHHOTO
AJIEKTPOJIOB.

BUJIET Ne 11
1. YpaBuenue Kupxroda, ero ananus. Marerpansusie popmbl ypaBHenus Kupxroga, ux npuMeHeHue.
2.Ilpumenenue namepenni DJC rabBaHMYECKUX JIEMEHTOB ISl ONIPeACICHUs (PU3UKO-XUMHYECKUX
BenMuKH (orpenenenue PH pacTBopos, onpezaeneHue 0y(hepHoil eMKOCTH pacTBOPOB).
3. [Tomyuenue 305elt MeTOOM MenTu3auuu. HemocpeacTBeHHas v MOCpeCTBEHHAs MEeNTU3alus Ha
npumepe noiyuenus 3o Fe(OH)s.
4. U3mepeHue >1MeKTPOIHBIX OTEHIIMANOB AJIEKTPOI0B. PacueT moTeHuana MeHOTO 3JIeKTPoIa.

BUJIET Ne 12
1. Xumnueckasi kuHeTHKa. OCHOBHBIC MOHATHS: CKOPOCTh XUMUUYECKOU PEaKIMM, KOHCTAaHTa CKOPOCTH,
KHMHETUYECKOE YpaBHEHUE, MOJIEKYIIPHOCTh, TOPSIOK pEaKluu.
2. DNeKTpUYecKas MPOBOIUMOCTb PacTBOPOB. CKOPOCTh ABMKCHHS MOHOB. Y IeNbHAs, SKBUBAJICHTHAS
MIPOBOIUMOCTD 3JICKTPOJIMTOB U MX 3aBUCUMOCTD OT Pa3JIMYHBIX (PAaKTOPOB.
3. Konnencannonnsie (pu3nueckue, XMMUUECKHUE) METObI MTOTYYEHUSI KOJUIOUTHBIX CUCTEM.
4. VIamepeHue 2JIeKTPOIHBIX MOTEHITMATIOB 3JICKTPOA0B. Pacuer moTeHIMana IMHKOBOTO AJIEKTPO/IA.

BUWIET Ne 13
1. Buytpennsis saeprus. DHTansnus. TermnoBoit ¢ dexT xumuaeckoi peakuuu. 3akoH ['ecca.
2. PaBHOBECHBIE EKTPOAHBIE MPOLIECCHI U AJIEKTPOABUKYIIME CUIIBL. DJIEKTPOA, NEKTPOIHBIN
MOTEHIHAN U 3.]1.C. MEKTPOXUMUYECKOH LIEeTIH.
3. Koarymsauus komutounos. [ToHsATHE 0 KHUHETUUECKOHN M arperaTUBHON yCTOMYHUBOCTH KOJUIOUHO-
nucnepcHsIx cucteM. [IpaBuno 3naunocty Hlynsne-I'apau.
4. MuneispHble KOJUTOUAHbIEe cucTeMbl. MunienooopasoBanue B pactBopax ITAB. Kputuueckas
KOHLICHTPALUsI MULIEITIO00PA30BAHMS, IKCIIEPUMEHTAIBHBIE METO/IbI €€ OIPE/ISICHHSL.

9. YueéHOo-MeTOAMYeCKOEe M HMHPOPMALIMOHHOE 00ecnedeHne TUCIUTITHHBI

a) OCHOBHASl JUTEpPATypa:

1. benuk B.B., Kuenckas K.M. ®usudeckas u koutougHas xumus. - M.: W3marenbckuii meHTp
«Axagemus», 2010.

2. Mymxkamb6apoB H.H. ®usndeckas u xomutonnHas xumus. M.: TOOTAP-ME]JL, 2012. — 383 c.

3.  Kykymkuna M.U. Komnougnas xumus. / U.M. Kykymkuna, A.}FO. MutpodanoB. — Kemeposo:
KemepoBckuii rocynapctBennbsiit yausepeutet, 2010. — 216 ¢. — Pesxxum noctyma: mo moamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232755. — |ISBN 978-5-8353-1084-5. — Texkct
3JIEKTPOHHBIN.

4. 3yeB, A.JO. ®usnueckas xumus. [Ipaktukym / A.1O. 3yes, B.A. Uepenanos, /[.C. LiBeTkoB ; pen.
A.1O. 3yeB. — ExarepunOypr: U3marenbctBo Ypansckoro ynuBepcutera, 2012. — 124 c. — Pexum
noctyna: mo moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-5-
7996-0787-6. — Tekct : 2NEeKTPOHHBIHI
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http://biblioclub.ru/index.php?page=book&id=239716

S. Arees E.I1., Ycnenckas U.A., boraueB A.T". Ilpaxmuxym no guszuueckoul xumuu: Tepmoounamuxa.
-M.: U30amenvckuit yenmp «Axademusy, 2010.

6. BunokypoB A.W. ®usnueckas xumus / A.M.Bunokypos, P.M.Bunoxyposa, O.B.Cunkuna ;
[10BOIDKCKHIT FOCYAapPCTBEHHBIH TEXHOIOTHIECK il yHHBepcHTeT. — Momkap-Omna : [IT'TY, 2016. — 80 c. :
CXEM., TabII. — Pexxum JOCTYyIIA: o MTOATIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubmuorp.: ¢. 76. — ISBN 978-5-8158-1780-7. —
TekcT : ANEeKTPOHHBIN.

0) JOTOIHUTEIbHAS TUTEPATypa:
7.  Topmxkos B.U., Ky3nenos U.A. OcHoBsl puznueckoi xumuu. - M.: bunom, 2010.
8. Kparkuii kypc pusmnueckoii xumuu. // [lon pen. C.H. Konaparsea. - M.: BII. — 1978. - 312 c.
9. Kparkuii cipaBoyHUK (pU3UKO-XUMUYeCKuX BenuuuH. //Ilon penakuueit PaBnens A.A., [lonomapeBoi
AM. — Jlenunrpaz: "Xumus", 1983 r.
10. Conosses H0.U. "Ovepku 1o ucropuu dpuzndeckoir xumuu'". M., 1984,
11. 3axapuenko B.H. COopHUK 33124 1 yIipaXHEHUH 110 GU3NIECKON U KOJUIOUAHON xumuu. M., 1978.
12. A.J1.3umon, H.®.Jlemenko. Komnonanas xumus. — M.: Beicmas mkomna, 2001.
13. HA.A.@punpuxcoepr. Kypc xomronnnoi xumuu. M.: Beicmas mkoma. 1995.
14. B.H.3axapuenko. Komtongnas xumust. — M.: Beicmias mikosa, 1989, 238 c.
15. 10.I'.®ponoB Kypc komnouaHoit xumuu: IIoBepXHOCTHbBIE SIBIEHUS M JUCIEPCHBIE CHUCTEMBI. M.
«AnbstHCY. 2004.
16. A.U.PycanoB. Muremno6pa3osanue B pacrBopax [TIAB. C-ITerepOypr. Xumust. 1992.
17. I1.J1o6wunn, JI.M.Kaganep, B.B.Cepnunckuit u ap. ®Pusmueckas W KOJUIOWJIHAA XUMHUA. - M.:
[Tpoceemenue, 1986, 463 c.
18. banesun C.A. [IpakTukym no ¢puznyeckoi u KouonaHou xumun. M., 1972
19. IIpaktukym u 3ama4Huk 1o kojutompHow xwumuu. // Ilox pex. mpod. B.B.Hazaposa, M.: UKI]
«Axagemkauray, 2007,

B) nporpamMMHoe odecnieyenue u nTepHer-pecypcebl:

ObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHATbHBIM 0a3aM MaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TOMCKOBBIM cucTemMaM (oubmuorexka COI'Y):

. DJIeKTPpOHHAN 0MbanoTeKa quccepranuii u apropedeparoB PI'b (OB/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBbC «YuuBepcurerckasi onoanorexka ONLINE
Tpebyercs peructpanus B 6ubauoreke COI'Y

o 9bC «HavuyHas 3JieKTpoHHas1 0moanorTeka eLibrary.ruy
CamocrosiTenbHasl perucTpais Ha cauTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKas 3JeKTPOHHAsl OM0JH0TeKA 10

MeIMUMHCKOMY U (apMaleBTHYECKOMY 00PA30BAHNIO, 4 TAKKE 10 €CTECTBEHHBIM U TOYHbIM
HAYKAM B 11eJIOM
Tpebyercs peructpanus B 6ubauoreke COI'Y

. IBC «IOpaiiT» — o0pa3oBaTe/ibHasi cpela, BKIKYAIO AT BUPTYAJbHbIN YNTAJbHbIN 321
YU4eOHUKOB M Y4eOHBIX 10CO0OMIi 0T aBTOPOB M3 BeyIIMX BY30B Poccuu o BceM HanpapjeHUsIM
U _CNEeNHMATbHOCTAM
Tpebyercs perucrpanus B oudbnuoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a mgaHHBIX, copepsKalre 3JIEKTPOHHBIC H3TAHUSA
u3narenbcTBa SpringerNature 3a mepuox 2011 — 2017 rr. (mMOMHOTEKCTOBas KOJICKIHS B
KoinuectBe 46 332 KHMUT)

JInunblii ka0uHer Ha caiite COTY http://portal.nosu.ru/
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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
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://portal.nosu.ru/

Caiit qucranuuonHoro odyyenust COI'Y http://Ims.nosu.ru/

Stanford

PeKOMeH)IyeMLIe HHTEPHET-aApeca nmo XuMHuu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Encyclopedia of

http://plato.stanford.edu/entries/chemistry/

Philosophy.

Edited by Edward N. Zalta.

2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Bba3bl 1aHHBIX:

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

IlepeyeHb JUIEH3HOHHOTO W CBOOOHO PACTPOCTPAHSIEMOr0 MPOrPAMMHOI0 00eceYeHusl,
HeOOXO0MMOr0 /IJIsl 0CBOEHHSI THCIUIIIHHbI:

naketr MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOE oOecIieueH e IS peIaKTUPOBaHUs XuMudeckux hopmy IsisDraw (cu. cnucox nuoice).

Peectp nporpammuoro obecneuenus COI'Y 2020

Ne i/ HaumeHnoBaHue Ne qorosopa(iiuueH3ust)
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
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 tectuposanus SunravWEBClass Ne468 ot 03.12.2013 UIT Cynratyaun P.T.(0eccpouHno)
IIporpamMMHoOe obecrieueHune Ne CJI/108 ot 29.08.2017 (Makcumym-codt) OeccpoyHo
13. | 1C:IIpennpusitue. Byxrantepckuii Yuer.
TunoBast KoHQuUrypanus 8 cereBasi Bepcus
14 Cucrema koMmmbtoTepHOit Bepctkn MikTex JIuuensus FSF/Debian (CBo6oHOE porpaMmMHOe
' obecrievueHne) 6ECCPOIHO
15 AnTHBHpYCHOE ITporpaMmHoe obecrieuenue | Nel 7E0-180222-130819-587-185 ot 26.02. 2019 no
" | KasperksyTotalSecurity 14.03.2021r
16 Cucrema ynpasieHus: 0a3aMu JaHHBIX CBobonHOE IporpaMMHOe obecriedeHne(0eccpovHO)
" | MySQLFireBird
17 WurerpupoBanHnas cpena paspabdorku Eclipse | CBoboxHOe nporpammuoe obecriedeHre(0eccpouHo)
IIporpamMHoe obecnieueHme ist CBoboHoe porpamMmmHoe obecreuenne(6eccpoyHo)
18. | peAaKTUPOBAHMS XUMUYECKHX (hopmyIt
IsisDraw
19 Cucrema 1MoucKa TeKCTOBBIX 3auMcTBOBaHUN | Ne795 ot 26.12.2018 (netictBurenen mo 30.12.2020r.) ¢
" | «AHTHUIarnar.BY3» 3A0 «Antu-Ilnaruar»
20. | TlporpammHoe obecnieuenne 1C: NeKTI /108 ot 29.08.2017 ¢ OO0
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http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IIpennpusitre 8.3 YpasieHue TOProBiei

«Makcumym»(6eccpodHo)

IIporpammuoe obecnieuenne 1C:3apmiata u

NeCJ1/93 22.08.2017 r. «\MAKCUMYM-

21 KaJIpbl TOC. YUPEKICHUAS CODTy» GeccpovHO
22. | Ilporpammuoe obecnieuenue 1C:010pKeT. NeCJ1/76 01.03.2017t. «MakcuMyM-cOPT» O€CCPOUHO
23 Oducnas cucrema LibreOffice Jnnensus GNU/GPL cBo6oaHOE IIpOrpaMMHOe
' obecnieuenne (6beccpodHO)
ABTOMaTH3UpOBaHHAs CHCTEMa CBHIETENBCTBO O TOCYAAPCTBEHHOMN pEruCcTpaluu
24. | «Ynpasnenue —/lexanat BPC» nporpammsl 471 O9BM Ne2015611830 ot
06.02.2015(6eccpouno)
IIporpamma anst 3BM «bank Bomipocos st | Pazpabotka COI'Y CBHAeTensCTBO 0 TOCYIapCTBEHHOM
25 KOHTPOJIS 3HAHUID) peructpauuu nporpamMmsl 11 OBM Ne2015611829 ot
06.02.2015(6eccpouno)
26 Koncynprant+ Ne430-2017/614 ot11.01.2017
000 "dact-Uudopm"
27 rapaHt 01.2020-12.2020
28 TUTaHBI Ne5581, o1 09.01.2019r. (09.01.2020r. 10 08.01.202171.)
000 JIMMUC
29 VSDESK Ne 108205/01 ot 05.02.2018r. W11 U, A.CepreeBud
30 «["amakTuka» Ne31907480031 ot 25.02.2018r.(6eccpouno)
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LIpunosicenue:

DJIeKTPOHHBIE pecypchl 00ecneynBaloIe peaau3annio 00pa3oBaTeJbLHBIX 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 I 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

90



http://www/

10. MaTepuaiabHO-TeXHUYECKOE OCHAIIEHUE U CHUILINHBI:

KommprorepHsiii kmacc, goctynm kK cetu HHTepHeT (BO BpeMs CaMOCTOSATEIbHOW pPaboTh),
OpPITeXHUKA, JJIeKTpOoHHAas 0Oa3a maHHbIX OuOmmoreku COI'Y, neKIMOHHBIE ayIUTOPUHU; KaOWHET,
OCHAIIEHHBIA UHTEPAKTUBHOMN JOCKOM, TPOEKTOPOM.

Ha xadenpe nmeercs yuebnas naboparopust «Du3udeckass XUMHUs», OCHAIIEHHAS HEOOXOMMBIM
o0Opy/nOBaHUEM MJis MPOBEIEHHUS 3aHITHH, COOTBETCTBYIOIIMUX J1a0OpaTOpPHOMY MpPaKTUKyMy IO
muctuminHe. O0opynoBaHWe JTa0OpaTOPUU: KAIOPUMETP, TEPMOMETPHI bekmaHa, yHUBEpCaTbHBIH
KOHIYKTOMETP, PH-METpbI, MOTEHIIMOMETPbI, HOHOMETPHI, PEPPAKTOMETPHI, MOISIPUMETPHI, TEPMOCTAT,
CYHIMIIBHBIN mKad.

Puznueckas
u
KOJLJIOMIHAS
XHMHUA

JlabopaTopuu: KOMIIBIOTEPHBIE KJIACChI J1JIs1
TeKyIero KOHTPOJIsi 1 MPOMe:KyTOYHOI
aTTeCTAlNH, a TAK/Ke CAMOCTOATEIbHOI padoThI
o0yyarommxcs:

MIPENOAaBATENbCKUI CTOJ; CTYI; CTONBI 00yJatOIINXCS;

cTynbst; kKadenpa; kaccHas qocka. ObopynoBaHue:
KOMIBIOTEPHI 111 KOMIIBIOTEPHOTO KJIacca B
KOMIUIEKTE ¢ MPOrpaMHBIM 00ECIIeYeHNEM, BEIXOJIOM B
ceTh VIHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
obpazoBarensHyto cpeay COI'Y.— 12mt, HCTOYHHUKH
OecniepeboitHoro nutanus, [ppon, KOMMyTaTOp AJIS
kiacca D-Link DGS-10240, untepakTuBHast 0CKa
7871702070/15112/11344/2 — 1wt npoextop BenQ
MX503 — 1.

Iporpammuoe obecneuenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(Crobomnoe I10); Cuctema TecTipoBanus Sunrav
WEB Class (beccpounoe I10); IIporpammuoe
obecrieueHne JUIsl PeAaKTUPOBAHUS XUMHYECKUX
¢dopmya Isis Draw (Beccpounoe I10); KoHcynsTant
itoc; CucTeMa Moucka TeKCTOBBIX 3aMMCTBOBaHUI
«Antumnaruat.BY3»; [Iporpamma gt O9BM «bank
BOIPOCOB Ui KOHTPOJIst 3HaHui»; ['apant; CisCO
Webex; 1eMOHCTpalMoOHHbIe U yueOHO-HATIISIIHBIC
mocoOust (BHICONMpPE3CHTAIINS).

Poccuiickas @enepanns, 362025, Pecrrybnmka

Cesepnas Ocetust — Ananus, r. Bianukaskas,
Baryrtuna, 1. 44-46, YueOHsrii kopiyc Ne7 (YK
Ne7), aymutopus Ne 614

Bbub6auorexa, B TOM YHcJie YUTAIbHBIN 32J1: CTOJIBI,
ctynbst; [IK oOygarommxcs, ¢ mporpaMHBIM
oOecrieueHreM, BBIXOJIOM B ceTh VHTEpHET U
JIOCTYIIOM B 3JICKTPOHHYIO 00pa30BaTeIbHYIO Cpeay
corvy.

IMporpammuoe obecneuenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WIinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CBobognoe I10);

3BC «Yuusepcuretckas oubnmmoreka ONLINE»
https://biblioclub.ru;

OBbC «KoHCyNbTaHT CTYIEHTa»
http://www.studentlibrary.ru crynexueckas
AJIEKTPOHHAsI OMOJIMOTEKA TI0 MEAUIIMHCKOMY H
(hapmareBTHUECKOMY 00pa30BaHUIO, a TAKXKE IO
€CTECTBEHHBIM M TOYHBIM HayKaM B IIEJIOM;

OBbC «Opaiit» - oOpa3oBaTenbHas cpena,
BKJIFOYAIOLAsl BEPTYallbHbBIN YHTAIbHBIN 3411
y4eOHHUKOB U Y4eOHBIX TOCOOUI OT aBTOPOB U3
BEIyIIMX BYX0B Poccuu 1o BceM HaIpaBICHHUIM U
crienuranbHocTaM Www.biblio-online.ru;
JIEMOHCTPAIMOHHBIC ¥ YICOHO-HATIISTHBIC TOCOOUS
(BHIIEOIpE3CHTAIIHSA).

Poccuiickas @enepanns, 362025, Pecrrybimka
CesepHast OceTust — Ananus, r. Baanukaskas,
Heperenmu/Batytuna, a. 16/19, YaeOnsrit
kopiryc Ne6 (VYK Ne6)
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https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

JlaGopaTopust O0meii, Gpu3nvecKoil 1 KOJJIONIHOM
XMMHH /151 IPOBeAeHNs] 3aHATHI CEeMHHAPCKOro
THINA, JTA00PATOPHBIX 3aHATHIi, KypCcOBOI0
NPOEKTUPOBAHMA (BbINOJHEHHS KYPCOBBIX pador),
TPYNIOBBIX H HHAUBUAYAJIbHBIX KOHCYIbTALHUM, a
TaK:Ke CAMOCTONATEIbHON padoThl 00y4alOINXC:
MPETOIaBATENbCKUI CTOJ, CTYI, CTOJBI X CTYJIbSI JJIs
00yJaroImuxcs, JabopaTOPHBIE CTOJIBI, KIIACCHAS JOCKA.
O6opynoBanue: MynbTUMEANHHBIA TIPOEKTOP C
skpanoM (Mynsrumenuitnerii npoektop OPTOMA
projector DX32, ¢ NOTONOYHBIM KpEIUIEHHEM U Hal.
kabeneit — 1 mr. Komnetorep 1/komm. kiacca Pentium 4-
506 Foxconn 915 GL7MH-S 512 Mb O3V +/knaBuat —
lmT. ¢ mporpaMMHBIM 0O€ecCTIe4eHHEM, BBIXOIOM B CETh
WHTEpHET U JOCTYIIOM B 3JIEKTPOHHYO
nHpOpMannoHHO-00pa3oBaTensHyt0 cpexy COI'Y.
IIporpammuoe obecneuenne: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema tectupoBanus Sunrav WEB Class
(beccpounoe I10); IIporpammHoe obecrieueHUe ist
penakTupoBaHus Xumuueckux Gopmyi Isis Draw
(beccpounoe I10); KoncynsranT mmoc; Cucrema
MIOMCKA TEKCTOBBIX 3aMMCTBOBAHUH «AHTHUILIAruaT
BVY3»; Ilporpamma nnst 9BM «baHk BonpocoB Jist
KOHTpOJIsI 3HaHU»; ['apanT; Cisco Webex;
JIEMOHCTPAMOHHBIE U Y9eOHO-HATIAHBIE TI0COOMS
(BUIEOTIPE3CHTAIHS).

Brrmspxaoit mkad- 1 mr. Moromep M-510
cra"gapTHeii — 2 mt. Kogopumerp KOK-2MII — 1 mrT.
Kanopumerp KJI-5 — 1wr. Pedpaxromerp UPD 4545-
2M c noaceetkoi — 1 wt. [Tonsipumerp KpyroBoi
CM3 — 1 mr. Kougykromerp MAPK-603/1 — 1 mur.
Becsl mabopatopusie CAS MW120 — 1 mt. Bechr
nadopatopusie nperuznonnsie ET-300I1 — 1 .
Ananuzatop «Qkcnept-001» — 1 wr. Tepmocrar
HUBER — 1 wt. pH-MeTp «AHHOH-4100» - 1 1mT. pH-
MeTp-MuuinBonbT™METp pH-150 MU- 1 . Becst AND
HL- 1 mt. Becet WT-250- 1 mt. MarautHas Memranka
[13-6110- lmrt. bans Bogsaas- 1 wt. Mukpockor
«Mup 2»- 1 wir. pH-merp pH-340 — 1 wir. Henrpudyra
OITH -3- 1 wir.

Poccuiickas @enepanns, 362025, Pecriybnuka
CesepHast Ocetust — Ananus, r. Bnangnkaskas,
Baryruna, 1. 44-46, Yae6nsrii kopmyc Ne7 (YK
Ne7), aymutopus Ne615

YueGHble ayTUTOPHUM 1151 IPOBEEHUS 3AHATHI
JIEKIIMOHHOT'O THIIA, CEMHUHAPCKOI'0 THTA,
KYPCOBOT'O NPOEKTHPOBAHUS (BBITOJTHEHUS
KYPCOBBIX padoT), rpyNNOBBIX U HHIUBHIYATbHBIX
KOHCYJIbTAIU, TEKYIIEro KOHTPOJISI U
NMPOMEKYTOYHON aTTECTAIINH, a TAKKe
CaMOCTOAITEIbHOM patoThl 00y4aloLMXCH:
MIPEToIaBaTeIbCKUIA CTOM; CTYJ; CTOIBI O0YYArOIUXCS;
CTyJbsI;, Kapempa; KiaccHast TocKa.

Ob6opynoBanue: MurepaktiBHas qocka Smart Board —
1 wt. Pabouas cranuus RU Ergo Home 123/ Keyboard
USB/mouse optical USB/400 W 17 — 1 mT. ¢
MPOrpaMHBIM 00€CIIEYEHUEM, BBIXOJIOM B CETh
WHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO
obpazoBarenbhyto cpeny COI'Y. TlpoeknnonHoe
MyJIbTHMEINIHOE 000pyI0BaHNE (MYITHMEIUHHBIN
mpoekTop Optoma Dx 327 ¢ mOTOIOYHBIM
kpemieHreM-kpoHmTeitH Kromax PROJETOR-10 mis
npoektopoB 3 cr. Hakion; Dkpad DINON Manual
180x180 MW- 1 mit.

Poccuiickas @enepanns, 362025, Pecrrybnnka
Cesepnast Ocetust — Ananus, r. Bianukaskas,
Barytuna, 1. 44-46, Yae6usiii kopmyc Ne7 (YK
No7), aymutopust Ne606
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[Mporpammuoe obecneuenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WIinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CBobomnoe I10); Cucrema TecTipoBaHus Sunrav
WEB Class (beccpounoe I10); [Tporpammuoe
obecrieueHHe IS peIaKTHPOBAHHUS XUMUIECKAX
¢dopmyin Isis Draw (Beccpounoe I10); KoucynbTant
ttoc; CucTeMa MoucKa TeKCTOBBIX 3aMMCTBOBaHUI
«AnTtumnaruat.BY3y; Ilporpamma s 9BM «bank
BOIIPOCOB JUIsl KOHTPOJIst 3HaHMi»; ["apanT; Cisco
Webex; 1eMOHCTpaIlMOHHBIE U Y4eOHO-HArJIsJHbIE
nocoOus (BHAEONpPE3eHTALHS).

11. JIuct 00HOBIeHHMS/AKTyAIN3AIUN

[Tporpamma oGHOBIICHA.
O6Hogiena cexus 10. «MaTepuanbHO-TEXHUYECKOE OCHANICHHUE AUCIUTLIHHBD).
JloGaBiieHbl IUCTAaHIIMOHHBIE (DOPMBI TPOBEACHUS 3aHATHHA.

BHeceHnHble M3MEHEHMSI pacCMOTPEHBbI M YTBEPXKIEHbI Ha 3acelaHuu Kadeapbl OpraHUuYecKoin

xumuu ot «11» mapra 2021 r., mpotokos Ne 7;

0JI00peHBI Ha 3aCe/IaHuU coBeTa (PaKyIbTeTa XUMHUU, OMOJIOTUU U OMOTEXHOJIOTHH OT «25» MapTa

2021 r., mpotoxoin Ne 8/20-21.
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