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[Iporpamma coctaBieHa B COOTBETCTBUU ¢ DeaepanbHBIM rocyIapCTBEHHBIM 00pa30BaTEebHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarormyeckoe oOpazoBaHue (C ABYMS HPOPHISIMHU
MOJATOTOBKH), YTBEPKIECHHBIM MPHKa30M MuHHCTEpCcTBa 00pazoBaHusl U Hayku Poccuiickoii @enepanuu
ot «22» depans 2018 r. N 125 (3apeructpupoBad MuHUCTEPCTBOM rOCTUIIMK Poccuiickoii denepamuu
15 mapra 2018 r., peructpanuonssiii Ne 50358), ¢ ©3MeHEHUIMHU, BHECEHHBIMU IIPUKa30M MUHHCTEpCTBA
HAyKH U BBICIIETO 00pa3zoBaHus poccuiickoir @eneparmu ot 8 deBpans 2021 1. Ne 83 (3aperucrpupoBan
MunucrepctBoMm toctuiiuu Poccutickoin @eneparuu 12 mapra 2021 r., peructpaunonssii Ne 62739),
npuKka3oM MuHHCTEpPCTBA HAYKU M BhICIIero oOpa3zoBanus Poccuiickoit denepanuu ot 26 Hosi0pst 2020 r.
No 1456 (3apeructpupoBan MwuHHCTEpCcTBOM rOcTHIMU Poccuiickoit @enepamuu 27 mas 2021 r., Ne
63650) «O BHeceHMHM HU3MEHEHHMH B (hefepalbHbIE TOCYJAapCTBEHHBIE O00Opa3oBaTEIbHBIC CTAHIAPTHI
BBICIIIETO 00pa3oBaHMs», Y4eOHBIM IUIAHOM TIOATOTOBKM OakanaBpa 1o HampasieHuto 44.03.05
[legarornyeckoe oOpa3oBanue (C AByMsI MPO(UISIMU MOATOTOBKH), YTBEPKIECHHBIM yYEHBIM COBETOM

OI'BOY BO «COI'Y» ot 31.05.2022 1., mpotokosa Ne 13.

CocrtaBurenb: K.X.H., Ao1ieHT Yuropuna T.M.

Paboyas nmporpamma obcyxieHa u YTBEPXKIEHA Ha 3aC€/AHHH kadenpbl OpraHuYecKOd XUMHH
(mpotoxon Ne 8 ot «08» ampess 2022 r )/
3aBenyroumuii kadeapoi Kc _ AGaes B.T.

Onobpena coBeToM (akynbTeTa XUMHH, OHOJIOTHE H OHOTEXHOIOTUH
(mpotokon Ne 6/21-22 ot «25» anpens 2022 r.)

ITpencenarens coBera (akynpreTa A, AraeBa @.A.




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

Ounas  Qopma 3aounas Gopma
o0ydeHus 00ydeHUs
Kypce 3
Cemectp 5
Jlexkuun 32
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 16
JIaboparopHbIe 3aHATHS 32
Htoro aynuTopHBIX 3aHATHI 80
CamocrosTenpHas padora 28
Kontpons 36
dopma KOHTPOJIS
DK3aMeH 5
OO0111ee KOJIMYECTBO YACOB 144

2. Ileau ocBOEHUs AW CHHUIIMHBI
Henstmu ocBOeHHS] AUCHUIUIMHBL (MOAYms) Du3nuecKkoil M KOJUIOMAHOW XMMHHM B COOTBETCTBHU C
npodecCHOHATLHBIME CTaH aPTaAMH:
denepallbHBI TOCYTApPCTBEHHBINH 00pa30BaTEeNbHBIM CTAHIAPT [0 HANPABICHUIO ITOATOTOBKH

44.03.05 TIlemarormueckoe oOpa3oBanue (¢ JByMs MNPOQWISIMHA TOATOTOBKH)  BBICIIETO
obpazoBanus (mamee PI'OC BO) (6akanaBpuar), yTBEpXKIACHHBIH NpUKa3oM MHUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu oT« 22» gespans 2018 r., Ne 125;
ITpodeccuonanbubiit crannapt «llemaror (menarorunyeckast A€ATeNbHOCTh B chepe JOMIKOIBHOTO,
HAYapHOTO OOIIero, OCHOBHOTO OOIIEro, cpemHero oOmiero ooOpa3oBaHus) (BOCHUTATENb,
YUNUTEIb) YTBEPKIACHHBIM NpHKa3oM MuUHHCTEpCTBA Tpyda M COIMalIbHOM 3ammThl Poccuiickoit
@enepaun ot 18 Hoa06pst 2013 1. Ne 544H (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIUU
Poccuiickoit @enepannu 06 nexadbpst 2013 r., peructpaunonusiii N 30550), ¢ u3MeHEeHUsIMH,
BHECEHHBIMH IIPUKa30M MMHHUCTEPCTBA TpyJa U coluanbHOM 3amuTel Poccuiickon denepanuu ot
25 npexabps 2014 1. Ne 11151 (3apeructpupoBaH MuHucTEpCTBOM IocTUIMH Poccuiickoit
@eneparun 19 ¢espans 2015 r., peructpanuonnsiii Ne36091) u ot 5 aBrycra 2016 r. Ne 4221
(3apeructpupoBaH MuHnuctepcrBoM roctuuuu Poccuiickoit ®enepanuu 23 asrycra 2016 r.,
peructpanoHHbsiit Ne 43326);

®I'OC BO — 6akanaBpuar no HanpasieHuto noarotoBku 44.03.05 Ilenarornueckoe o6pa3oBaHue
(c aByMsa mpo¢uiIsiMH MOATOTOBKM), YTBEP)KICHHOM INpUKa3oM MuHHCTepcTBa 00pa3oBaHUs U
Hayku P® ot 22 ¢espans 2018 r. Nel25 (3apeructpupoBan MunuctepctBoMm toctuuuu PO 15
mapta 2018 1., peructpanuonubii Ne50358), ¢ wuU3MEHEHHSIMH, BHECCHHBIMU IPUKA30M
MunucTepcTBa HayKH U BeIciero oopazoBanus P® ot 8 despans 2021 Ne 83 (3apeructpupoBan
MunucrepctBom roctunuu P® 12 mapra 2021 r., perucrpanuonssiii Ne62739);

SIBJISIFOTCS:

— Cucremaruzanus 3HaHUM OOYYaIOIIMXCS MO OCHOBaM (PU3MYECKON M KOJJIOMAHON XUMMH,
KOTOpBIE CIIy)KaT MOJATOTOBKE CTyAEHTa K Oyaymiedl mpodeccuoHaTbHON JEeSTeNbHOCTH B
o0JacTax: Hay4YHO-UCCIIEI0BATENIbCKON, TEXHOJIOTHYECKON U Nearorn4ecKom.

—  @OpMHpPOBAaHUE CHUCTEMHBIX 3HAHWI Ul NMOHMMAaHUS OCHOB HayKM O TE€PMOJMHAMHYECKHX
CUCTEMaX, UX DHEPIeTUYECKUX XapaKTEPUCTHUKAX, IUCIEPCHBIX CUCTEMAX M MX MPAKTHYECKHX
MPUJIOKEHHUSAX, 3HAHHE KOTOPHIX HEOOXOUMO KaXKJIOMY COBPEMEHHOMY I1€/1arory.



- HonyquHe TCOPETUYCCKUX 3HAHUN | IMPAKTUYCCKUX HAaBBIKOB O MCTOAAaX IIOJYUCHUA
KOJUIOUJHBIX CUCTEM, UCCIICAOBAHUIO TEPMOIUHAMNYCCKUX U DJICKTPUICCKUX CBOMCTB CHUCTEM,

— Pacmmpenne u yriayOneHue 3HaHUE OOYdYaIOUIMXCS O MOJENAX U MOAXO0JAX, MPUHATHIX IS
ONHMCAHMs KOJJIOWIHOTO COCTOSIHMM BEIIECTBA, KMHETHUECKUX OCOOEHHOCTSIX NPOTEKAHUS
XUMHYECKHUX PEaKLIM;,

— OOecnieyeHre MOHMMAaHUS (PYHIAMEHTAIBHBIX MOHATHH, 3aKOHOB M 3aKOHOMEPHOCTEH XMMUH,
UX POJIb B IPOTEKAHUN OMOJIOTHYECKUX MPOIECCOB;

— ®@opmupoBaHMe y OOydamIUXcd YMEHUH M  HaBBIKOB OCYIIECTBJIECHUS y4eOHO-
[I03HABATENbHOM U MPO(PECCUOHANBHOMN NesATEIbHOCTH;

— Pa3Butne y oOyuarommxcsi BHyTpeHHEH MOTHUBAIIMU K O0YYEHUIO, MTOBBIIIEHUE UX MHTEpeca K
MO3HAHUIO AUCIUIUINH XUMHUYECKOTO TPOPHIIS.

[lenpto ocBoeHUs Y4eOHON AMCHUIIIMHBI «Du3ndeckas W KOJUIOWIHAS XUMUS», SIBISIFOIICHCS
gacteto OIIOIl mo wnampaBnenuto 44.03.05 Ilemarormueckoe oOpa3zoBaHue (¢ AByMs NPOGUIIMU
noarotoBku) npodunu Xumwusi, buonorus u obecneunBatomieit peanuzanuio @I'OC 3++ no ganHOMY
HaIlpaBJICHUIO, SIBJIAETCA BOOPYKUTh CTYJAEHTOB CUCTEMOM TEOPETUYECKUX 3HAHUN. BbIAENUTH TilaBHbBIE
TEHJICHIIMH B Pa3BUTUU (PU3NICCKON M KOJUIOMIHOW XMMHH KaK OCHOBHOTO TEOPETHYECKOTO (PyHIaMEHTa
COBPEMEHHOM XMMHUYECKON HayKH, CIIOCOOCTBOBATh MPUOOPETEHUIO CTYJIEHTAMH 3HAHW MO OCHOBHBIM
BOIIPOCAM XHWMHUUYECKOW TEPMOJMHAMHUKNA M KHWHETHUKH, SJEKTPOXUMHH, KJIACCU(PUKALMHU JIHUCIIEPCHBIX
CUCTEM, TOHSATHUS T€TEPOTreHHOCTH U JUCIEPCHOCTH, MOJNyYEHUE M KOaryisius rupodoOHBIX 30JIeH,
CBOMCTB OT/ICJIbHBIX KJIACCOB IUCIIEPCHBIX CUCTEM.

3agauu u3yyeHUs1 TUCHUIINHBI:

e (QopmupoBaHHE CIIOCOOHOCTH NOHUMATh TEPMOJMHAMMUYECKHX CHCTEM M JUCIIEPCHBIX CHCTEM B
po¢ecCHOHATILHOMN 1eATEIbHOCTH;

® pa3BUTHE TBOPYECKOTO MBINUICHUS, 00beNHEHNE (yHIAMEHTAIBHBIX 3HAHUNA OCHOB (PU3MYECKOMH
U KOJUIOWJHOW XMMMM, METOJa MOJCIMPOBAHMS IPU IPOBEICHUU NPAKTUYECKUX 3aHITHH C
MOCIIeAYIOMEH 00pabOTKOM U aHAIM30M PE3yJIbTaTOB UCCIICIOBAHMIA,

e (opmupoBaHHe O0IEro XMMHUYECKOIO MHUPOBO33PEHHUS M PA3BUTHE XMMUYECKOIO MBILIUICHUS,
JIOTHYECKOTO M a0CTPAKTHOTO MBILIUIEHUS, TPUEMOB y4EOHOM U MMO3HABATEIbHON IESATEIbHOCTH U
T.1.;

® U3yYEHUE OCHOBHBIX MOHATUH U MOJIOKEHUH TUCUUIUINHBI «Du3ndeckas 1 KOJUIOUIHAS XUMUSI» B
COOTBETCTBHH C 00pa30BaTeIbHON MPOTrPaMMOIi;

e [I0Ka3aTh KaKUMH cIloco0aMH WU METOAaMHU H3Yy4YarOTCd TCPMOAWMHAMHYCCKUC CHCTCMbI, YCJIOBHUA
AOCTHIXKCHUS PABHOBCCHUA B HHX, MOBCPXHOCTHBIC SABJICHUA B JAUCHCPCHBIX CHCTCMAX, KMHCTHUKA
TOMOTEHHBIX pEaKIMH, METOAbl NOJdydeHus THIpopoOHBIX 30Jel M HX cTabuiIu3anus,
JJIEKTPUYECKHE CBOMCTBA 30J1€M KOJUIOUHBIX YaCTHII.

3. Mecto nucuuniimabl B cTpykType OITOII 6akanaBpuarta

Jucuumnna «Pu3udeckas U KOJUIOUMAHAsS XUMUA» OTHOCUTCsS B cooTBeTcTBHM ¢ PI'OC 3++ mo
HanpasiieHuto noarotoBku 44.03.05 Ilemarormyeckoe ob6pasoBanue (C AByMsI NPOQUISIMU MOATOTOBKH)
npodwim Xumus, bruonorus BkitoyeHa B 00s3aTenbHyI0 4acTh podeccuonanbHoro mukia b1.0.23. [lns
W3YUYEHUS TUCIUILTMHBI HEOOXOIMUMBI 3HAHUSI, YMEHUS W KOMIIETEHIINH, TIOTy4YeHHBIE 00yJaroIuMHUCs B
OakanaBpuaTe B pe3yJbTaTe OCBOEHUS AMCUUIUIMHBI «Heoprannueckas xuMus». Takke BO3MOXKHaA oropa
Ha Kypchl «Opranndyeckasi XUMHS», « AHATUTHYECKAsT XUMHS.

Jl1s1 ocBOeHUsl Y4eOHOH TuCHMIIMHBI «DHU3NUecKas U KOJUIOMIHAS XUMHUS» y CTY/IeHTa, B XOJe
W3YyYeHHsS]  TPEANISCTBYIOIINX  JIUCHHIUINH,  JOJDKHBI  OBITh  COPMHPOBAHBI  CIETYIOIIHE,
npeBapuTesIbHbIE, KOMIIETCHIIUH:

Ob6wmenpodeccnonanbubie komnereHuun (OIIK):

- CIIOCOOEH NMPOBOAMTH C COOJIOAEHNEM HOPM TEXHUKHU 0€30MaCHOCTH XUMHUUECKUH HKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIN3, M3YYCHHE CTPYKTYPHl W CBOMCTB BEIIECTB W MaTEpUAIIOB, HCCIIEIOBAHHE
nporieccoB ¢ ux yuactueM (OITK-2);



- cnocoOeH OCYHICCTBJIATE NEAArOTHYCCKYIO ACATCIBbHOCTE HAa OCHOBEC CIICIUAJIBHBIX HAYYHBIX 3HAaHUH
(OIIK-8);
ﬂI/ICHI/IHHI/IHa «Puznueckas u KOJUIOMJHAaA XUMUA» SABIISICTCA OCHOBOM A1 HU3Yy4UYCHUA
CTBCHHOHAYYHBIX JUCIHUIIINH: «OpI‘ AHUYCCKasd XUMUI», «AHanuTudeckas XUMUS, ((KOJIJIOI/I,IIHO-
JUCIICPCHBIC COCTOAHHA B IIPUPOIACH, ((OpFaHI/I‘leCKI/Iﬁ CHHTE3», «HpI/IKJ'Ia,Z[Ha}I XUMMUA, «XuUMHA

BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN».
[Ipu ocBoeHMM JaHHOW AUCUUILTUHBI O0YUaAIOIIUICS CMOXET IIPOJEMOHCTPUPOBATh
(uacTuuHo) cienyroire 00006menHbie TPyaoBbie pyHKuu (OTD) u TpynoBbie pynkuuu (TD):

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

01 O6pa3oBanue 1 Hayka (B chepe JOIMIKOILHOTO, HAYaJIbHOT'O 00IIIeTr0, OCHOBHOTO O0IIEro, CPETHETO
o0miero o0pazoBanus, IPoheCCUOHATHEHOTO 00y4YeHHSI, TPO(HECCHOHATILHOTO 00pa30BaHuUs,

JIOTIOJTHUTEIILHOTO 00pa30BaHMUs )

01.001 ITegaror Kon Haunmenosanue YpoBeHb Haumenosanue Kon
(memaroruyeckas oTo® KkBannu- TO

JESTCIILHOCTh B KaIiu

chepe A [lemaroruyeckas 6 Pazpabotka u A/01.6
JIOUTKOJIBHOTO, e TEIIbHOCTh o peanu3anus

HAYaJbHOTO, MPOSKTUPOBAHUIO U nporpamm

oO1ero, peanu3anuu y4eOHBIX

OCHOBHOTO 00pa3oBaTENILHOTO TUCIUILTAH B
o011ero, CpeaHero rporecca B pamMKax OCHOBHOM

obmero 00pazoBaTebHBIX o0mieobpa3oBarenb
o0pa3oBaHus) OpraHu3aLusIX HOM MpOrpaMMbl
(BocmiUTaTEND, ITOIIKOJIBHOTO, OcymiecTBiieHUE A/02.6
YUUTENb), HA4YaJIbHOTO O0ILEro, 1po(heCcCUOHATILHO
YTBEPKACHHBII OCHOBHOT'O 0011€ero, I JesSATeNbHOCTH B
MIPUKA30M cpelHero  oouero COOTBETCTBHUH  C
MunucrepcTBa o00Opa3oBaHUs TpeOOBaHUSIMU

Tpyza 51 (benepanbHbIX

COLIMATbHOU rOCy/IapCTBEHHBIX

3aIUTHI 00pa3oBaTeNbHBIX
Poccuiickoi CTaHJapPTOB

®enepatyn ot 18 JIOLIKOJIBHOT O,

okTsi0pst 2013 r., Ha4yaJIbHOTO
perucTpanoHHbIN o0miero,

No 30550), c OCHOBHOT'O

N3MEHEHHSIMH, o01ero, cpemaHero
BHECEHHBIMU o011ero

MPUKa3aMu o0pa3oBaHUs
MunucTepcTBa VYyactue B A/03.6
Tpyla u pazpaboTke u
COLIMATTLHOM peanuzanuu

3aTUTHI MIPOTPaMMBI

Poccuiickoit pa3BuTHUsA

®enepanyu oT 25 o0Opa3oBaTeNbHOI

nexadbps 2014 r. Ne OpraHu3alu B

111581 NeIxX CO3JaHUs
(3aperucTpupoBaH Oe3omacHoi u
MuHncrepcTBOM KoM(popTHOI

IOCTUITUU o0pa3oBaTenbHOI




Poccuiickoi
®enepanyu ot 19
deBpans 2015 r.,
perucTpalOHHbIN
Ne 36091) u ot 5
aBrycra 2016 r. Ne
422u
(3aperucTpupoBaH
MuHuCTEpCTBOM
FOCTHUIIHU
Poccuiickoi
®enepanuu ot 23
aprycra 2016 r.,
perucTpalOHHbIN

Ne 43326).

CpeIbI

[InanupoBanue u
POBEJICHHE
y4eOHBIX 3aHATUI

A/04.6

CucremaTnueckui
aHaIu3
¢ dexTuBHOCTH
y4eOHBIX 3aHATHUU
U T[OAXOJO0B K
00y4YeHUIO

A/05.6

Opranuzanusi,
OCYIIECTBIICHUE
KOHTPOJIS U OIIEHKH
y4eOHBIX
JOCTHIXKCHUH,
TEKYIIUX u
HUTOTOBBIX
pe3yIabTaToOB
OCBOEHUS
OCHOBHOI
oOpasoBarenbHON
IPOTPaMMBI
o0y4armuMucs

A/06.6

dopmMupoBaHue
YHUBEPCAIbHBIX
y4eOHBIX IEUCTBUI

A/07.6

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

A/08.6

dopMupoBaHue
MOTHBAIUU K
00yU4eHUIO0

A/09.6

OObexTHUBHAA
OIleHKa 3HAHUHI
oOydJaromuxcsi Ha
OCHOBE
TECTUPOBAHUSA U
OPYTUX  METOJIOB

KOHTPOJISI B
COOTBETCTBUU c
peanbHBIMU

y4eOHBIMU

A/010.




BO3MOXHOCTSIMHA
nereu

[Tegarornyeckas [Tegarornyeckas B/03.6
JEeSITEIbHOCTH 110 NEeSTeNIbHOCTh 10
MIPOSKTUPOBAHHIO peanuzanuu
u nporpamm
peanuzanuu OCHOBHOTO u
OCHOBHBIX cpenHero o0Iero
oOuieoOpas3oBare- o0pa3oBaHUs
JIBHBIX IPOTpamMm
01.003  Ilemaror [IpenonaBanue mno Opranuzanus A/01.6
JIOTIOTHUTEIHHOTO JIOTIOTHUTEIbHBIM JeSITeIbHOCTH
o0Opa3oBaHUs ob1reobpaszoBare- yUaIuxcs,
JeTen u JIbHBIM HalpaBJICHHONW Ha
B3pPOCJIBIX, porpaMmam OCBOCHHE
yTBEPKACHHBII JIOTIOTHUTEIHHON
MIPUKa30M o0uieobpa3oBareib
MunuctepcTBa HOM MPOrpaMMBbI
TpyIa "
pya . Opranu3zanus A/02.6
coLMaIbHOU 9
NOCYTrOBOM
3aIUTHI
N NesITeIIbHOCTH
Poccwuiickoit VaATXCS B
®denepauun ot 8
mporecce
ceHtsi6psa 2015 r., eammzan
Ne 613u .
TOTIOJTHATETHbHON
(3aperucTpupoBaH
oO11eo0pa3oBaTenbH
MuHucTEpCTBOM o
0¥ IPOTrpaMMBbI
IOCTULIUU
e Obecnieuenue A/03.6
Poccuiickoit N
B3aUMOJICHCTBUS C
®enepauun ot 24 OHTEMI
ceHtsiops 2015 r., p
(3aKOHHBIMU
PErUCTPAMOHHLT PEICTAaBUTEIISIMHU )
it Ne 38994) P
yUanmxcs,
OCBaMBAIOIINX
JIOTIOTHUTEITHHYIO
o0mieo0pa3oBareb
HYIO  IPOTrpaMMmy,
npu pelieHnn
3ama4 OOy4eHHS |
BOCITUTAHHUS
[Tegaroruueckuit A/04.6
KOHTPOJTb "
OIICHKA OCBOCHUS
JIOMTOTHUTEIbHOM
obmreoOpazoBaren

BbHOW IPOTrPaMMBI




Paspabotka A/05.6
POTrpaMMHO-
METOINYECKOTO
obecrieueHust
peali3anuu
JOTIOJTHUTEIILHOM
obmeoOpazoBaTen

BHOM IIPOrPAMMBI

4, Tp660BaHI/Iﬂ K pe3dyjbTaTaM OCBOCHHUSA JUCHUILIMHBI

(koMmeTeHIUM 00y4aKOLIETrOCs,

¢dopMupyemble B pe3yibTaTe 0CBOCHUS TUCHHUILIUHBI (MO1YJIA)

Pesynbratel ocBoenus I[IOOIl OakanmaBpuara ONpenensrOTCS MPUOOPETAEMBIMH BBITYCKHHKOM
KOMIIETEHIIUSIMH, T.€. €T0 CIOCOOHOCTHIO MPUMEHSThH 3HAHHS, YMEHUS ¥ JIMYHBIC KAYeCTBA B COOTBETCTBHH C

3agad4aMu HpO(i)CCCHOHﬂJ'IBHOfI ACATCIIBHOCTU.

B pesynbrare ocBoenust manHoi [TOOII GakanaBpuaTa BBITYCKHUK JOJDKSH 00JIaIaTh CICAYIOIIUMU
KOMITCTCHIMSMU: YHUBEPCaJIbHbIE, 001IenpodeccHoHaIbHBIC U MPO(eCcCHOHAIBHBIC KOMITICTCHIIHH.

Taomnuua 4.1

HammenoBanmne
KaTeropuu (TpyIIsl)
YHUBEPCATBHBIX
KOMITCTCHITUH

Kon n
HauMEHOBaHHUE
YHUBEPCAIBHON
kommereHnmn (YK)

Kon n HanmeHOBaHNE MHAMKATOPA JOCTHKCHUS
yHHBepcanbHOi kKommereHnnd (MYK)

Hay4yHble OCHOBBI
[e1arorn4ecKon
EeATeIIbHOCTH

OIIK-2
Criocoben
y4acTBOBAThH B
[pa3paboTKe
OCHOBHBIX U
TTOTTOJTHUTEITHHBIX
00pa3oBaTeNbHBIX
MIPOTPaMM,
pa3pabaTbIBaTh
OTIENbHBIC X
KOMITOHEHTHI (B TOM
qrcIe ¢
MCTIOJIb30BaHUEM
1H(OpPMaLMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIN)

3Haer: opraHuzanuio 00pa30BaTENBHOrO Hpolecca B
00pa30BaTeNbHBIX OPraHU3alMsAX Pa3HOrO THIA U BHUIA, B
CIeIUANIbHBIX 00pa30BaTEIbHBIX YUYPEKICHUSX Pa3HOTO
TUna; TpeOOBaHUS K OPraHM3aLUHU OOIIEro, CIEHaIbHOTO,
a TaK)Ke MHTErpupoBaHHOro o0ydyeHus aui ¢ OB3; meTobl

U TEXHOJIOTUHI IPOEKTUPOBAHUS OCHOBHBIX u
JOTIONTHUTENFHBIX ~ 00pa30BaTENbHBIX  HPOrpaMM |
WHIUBUTYAJIbHBIX 00pa3oBaTeNbHbIX MapIIpyTOB
oOyyaromuxcs; HOPMAaTHBHBIE JIOKYMEHTBHI,
pernamMeHTupympomue  TpeOoBaHHSI K  CTPYKType H
COJIEPIKaHUIO OCHOBHBIX u JOTIOJTHUTENBHBIX
o0pa3oBaTeNbHBIX  MpoOrpamMM, CHOCOObI  ajJanTaluu

IpOrpaMMBbl JJIsl yYaIUXCsi ¢ 0COOBIMU 00pa3oBaTENbHBIMU
MOTPEOHOCTAMU.

Ymeer: MIPUMEHSATH METO/IbI " TEXHOJIOTHIO
MIPOEKTUPOBAHUS OCHOBHBIX u JIOTIOJTHUTEIHHBIX
00pa3oBaTeNbHBIX MPOTPAaMM; BJIAACTh METOIUKOU |
TEXHOJIOTHEHN MPOEKTUPOBAHUS 00pa3oBaTeNnbHBIX

MIpOrpaMM; MPUMEHSTH ACITEIbHOCTHBIN MOIXO0 K 3a/1a4aM
NPOEKTHPOBaHUS B cdepe o0pa3oBaHMs, B TOM 4HCIE
CHEIMAIbHOTO 00pa3oBaHUsl; AaHAJIU3UPOBATH CTPYKTYPY
OCHOBHBIX, JOMOJHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM.

Baageer: NpoeKTUPOBAaHUEM OCHOBHBIX M JIOIIOJHUTEIBHBIX
o0pa3oBaTeNbHbIX MpOrpaMM M pa3pabOTKOM Hay4dHO-
METOAMYECKOTO O0ECIeUeHUsI X peaau3aliy; y4acTHEM B
pa3paloTke Hay4YHO-METOIUYECKOTO obecrnieueHus
00pa30oBaTeNbHBIX  MPOrpaMM;  ONBITOM  aJalTaluu
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IporpaMM JUIs YYaluxcsi ¢ 0COOBIMH 00pa30BaTEIbHBIMU
MOTPEOHOCTIMU

Hayunslie OCHOBB]
eJarornyecKoun
NESITEILHOCTH

OIIK-8
Crnocoben
OCYIIECTBIISITh
MeJarornyecKyo
NeSTeIbHOCTh
OCHOBE
CHeIHaTbHBIX
HAaY4YHBIX 3HAHUU

HA

3HaeT: COBpeMEHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH;
neJlarorHuecKue, CAaHUTapHO-TUTHEHHYECKHE,
HPrOHOMUYECKHE, ICTETHUECKUE, ICHXOJIOTHIECKUE 1
crenuagbHbIe TPEOOBAHUS K TUIAKTHYECKOMY
obecrnieueHHI0 1 0OPMIICHHIO KabrHeTa (JlabopaTopuH,
MHOTO y4eOHOTO IIOMELICHHS ); METOIUKY TIPUMEHEHHS
TEXHUYECKHUX CPENICTB 00y4eHus, MH()OPMAITHOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, JJIEKTPOHHBIX
00pa3oBaTeNbHBIX U HHPOPMALMOHHBIX PECYPCOB,
JMCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH U
AIIEKTPOHHOT'0 00YYEHHs; CYIIHOCTH IpoIiecca
00yd4eHus, CoAepKaHus 00pa30BaHUs, METOJIOB
o0yuenwus, opM OpraHu3anuy 00y4eHHUsI, TUAaTHOCTUKH
3HAHWH, YMEHHI, HABBIKOB; METOAUKY IPUMEHEHUS
AIIEKTPOHHBIX 00pa30BaTENbHBIX U HH(OPMALIMOHHBIX
pPECypCoB, TMCTAaHIIMOHHBIX 00Pa30BaTEILHBIX
TEXHOJIOTUH U AJIEKTPOHHOTO O0YYEHUS, €CIIH UX
UCIIOJIb30BaHUE BO3MOXKHO ISl OCBOCHHS Y4EOHOTO
npeaMeTa, Kypca, IUCIUILTHHBL.

YMeeT: aHATU3UPOBATH IPUMEPHBIC TIPOTPAMMBI,
OILICHUBATh U BBIOUpATh YUeOHUKH, yueOHbIE U Y4eOHO-
METOAMYECKHE TOCOOUS, DTICKTPOHHBIE
00pa3oBaTeNbHBIE PECYPCHI M MHBIE MaTEPUAIIBL;
AHAJIM3UPOBATH MPOBECHNE YIEOHBIX 3aHITUN U
OpraHu3alNI0 CAMOCTOSITEIBHON paboThl 00yJaroLIXCH,
BHOCHUTBH KOPPEKTUBEI B pab0UyI0 IPOTpamMMy, IJIaH
U3y4eHHs yueOHOro npeamMeTa, 00pa3oBaTesibHbIE
TEXHOJIOTUH, 3aJaHHS [T CAMOCTOSITETbHOU pabOTHI,
cOOCTBEHHYIO MPOPECCHOHATBLHYIO NESTEIbHOCTD;
KOHTPOJIMPOBATH BHIIOJIHEHHE TPEOOBAHUI OXPaHbI
Tpy/a; aHAJTM3UPOBATh U YCTPAHATh BOZMOKHBIE PUCKU
JKU3HU U 37J0pOBBI0 00yUaroluxcs B yueOHOM KaOuHeTe
(;rabopaTopuu, THOM Y4eOHOM OMEIIEHUH )
o0ecnieunBaTh COXpaHHOCTh U 3PPEKTUBHOE
UCIOJIb30BaHUE YUeOHOT0 000PYAOBaHMS; UCIIOIb30BATh
METOJBI M IPUEMBI PEIICHHUS PACYCTHBIX 3a/1a4;
IPUMEHATh 00pa30BaTENIbHBIE TEXHOJIOTHH B y4eOHOM
nporiecce, B TOM YHCIIe TPH HE0OXOAUMOCTH
OCYILECTBIISATh 3JIEKTPOHHOE 00yUEHHE; NCTI0Ib30BATh
neAarorndyecku 000CHOBaHHBIE (DOPMBI, METOIBI U
IPHUEMBI OPTaHU3AINH JESITEILHOCTH 00YUYaIOINXCs C
y4eTOM OCOOCHHOCTEH MPETNo1aBaeMoro yueOHOro
IpeaMeTa, 3a/1a4 3aHATHS, BUJa 3aHATUS




Buiiameer: HaBbIKaMU BeCTH yIEOHYIO, TUIAHUPYIOIIYEO
JIOKYMEHTAIMI0, HAaBBIKAaMH MPOPECCHOHATHHOTO
camMo00pa30BaHUs MMPETIOAaBATEIS;

METOJIaMU OCYIIECTBIICHHUS MEeIarOrM4ecKOr MOIICPKKH,
COIIPOBOJK/ICHHSI, YCTAHOBJICHUSI KOHTAKTOB H
B3aMMOJICHCTBUS C IPYTUMHU CyOBEKTAMU
00pa3oBaTeNLHOTO MPOIIeCCa;

MepPBOHAYAILHBIMHU HaBBIKAMH OPTaHU3aI[UU
NeIarOrMYeCcKOr pabOThI ¢ 00YYAIOIUMHUCS;

HABBIKAMU OPTaHU3AINH YI4eOHO-HUCCIIeIOBATEIbCKON
paboThI OOYJAFOIIMXCS;

OCHOBaMHU TPUMCHCHHS B MPAKTHUYECKOH JESATEIbHOCTH
MPUHIUIIOB PAIIMOHAILHOTO UCTIOIb30BAHUS MTPUPOTHBIX
PECYpPCOB U 3aIUTHI OKPY>KAIOLIEH CPEIbI.

OOmuM cpencTBOM KOHTPOJSI SIBJISIETCS BBEACHHAs B YHUBEPCUTETE OalIbHO-PEUTHHIOBAS
CHCTEMa OIICHKU YCTIEBAEMOCTH CTYJIEHTOB CIICIMAJITETA U HANIpaBJIeHUI OakataBpuara.

B pe3ynbrate n3ydeHus TUCIUILIMHBI BBITYCKHUK (CHEIHAIUCT) T0JDKEH IPUOOPECTH CIEAYIONINE
npodeccrnoHabHBIC 3HAHMSI, YMCHHSI 1 HABBIKU:
3HATB: OCHOBBI XUMUU U (PU3UKHU I10 MPOrpamMme 0O0Iero OCHOBHOTO 00pa30BaHNUS;
YMerb: IpoBOAUTH PACUETHI TEPMOAMHAMUYECKUX BEJIMYMH, KOHCTAHT CKOPOCTEW Pa3jIMYHbIX MMOPSIKOB,
MOBEPXHOCTHOTO HATSXKEHUS, IOPOrOB KOATYJSIMHU 30J€H, 3JIEKTPOPOPETHUECKON MOJBUKHOCTH
KOJJTOUJHBIX YaCTHII.
Binaners: HaBbIKAMU XHMHUYECKOTO 3KCIEPUMEHTA, HABBIKAMU CAMOCTOSITENIBHON pabOTHI ¢ y4eOHOM,
METOAMYECKON 1 HAYYHOU TUTEpaTypoil B 001acTH (U3MIECKON U KOJIJIOUTHON XUMUHU.
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5. Coaep:xaHue u yueOHO-MeTOAUYECKAS] KAPTA JUCIHILINHBI

5 cemecTp Tabnuia 5.1
Ne HauMeHOBAHHE TCMM(BOHPOCOBL 31:Z§fgzp§;;zl CamocTosiTenbHas pa60Ta KomugectBo 632—11’:;;‘§E§I/II_ICH pa60TI>I JIIA HMTepaTypa [ ]
Heneim H3YHACMBIX IO IAHHOU IMCLHILIMHE 1120 p Copnepxxanue Yacsl Dopma KOHTpOIIS Mux Makc
1 [Ipenmer, 3amaun ¥ METOAbI (PU3NIECKOH 2 2 3aBHCUMOCTh 2 [MuceMeHHBIC 0 2 [1-6],7,8,9
u xuMuH. OCHOBHBIE TEPMHUHBI U TIOHSTHUS TeTIoBbIX 3¢ dexToB JIOMalllHUE  33/1aHus
TepMoauHamMuku. [lepBoe Hauano OT TEMIIEPaTypPBIL. (KOHCTIEKT).
TEpMOJANHAMUKY. BHYTpEeHHSsI SHEprHUs, 3akoH ['ecca.
SHTANBIUS. TeII0eMKOCTh U ee TenmoeMkocTh Pabora ¢ yueOHoii
3aBUCHMOCTH OT TeMIIEpaTyphl. 3aKOH (1300apHast, JIUTEPATYPOH
I'ecca u ero cneacTBus. YpaBHEHHE M30XOpHAs). 3aKOH
Kupxroda. Kupxroda.
2 BTopoe Hauano TepMOAMHAMHUKH. 2 TemnoBsie 3 dekThI 2 IIncemenHbIe 0 3 [1-6],8,9
OHTponus u ee cBoicTBa. Tperuit peaxiuii B pacTBOpax. JIOMAITHUE 3aaHU
3aKOH TEPMOIWHAMUKH (IIOCTYIIAT (KOHCIIEKT).
[Tnanka, Teopema Hepacra). Hoxaroroeka mo Teme
CraTucTuyeckuii XxapakTep BTOPOTro 9KCNICPUMCHTA. Bomnpocer k
3aKoHa TepMoanHaMuku. Gopmyna PYOEKHOI KOHTP.
Bonemmana pabore
3 BTopoe Hauano TepMOAMHAMUKH. 2 2 3aBHCUMOCTD 2 ITucemeHHBIE 0 2 1,5,6,8,9
OHTpoOIuUs U ee CBOMCTBA. Tperuit BHYTPEHHEH SHEPT UM AOMAaIIHUE  3aJaHUsA
3aKOH TePMOJIMHAMUKH (TTOCTYJIaT OT TEMIIEPATYPLI U (KoHCTIEKT).
[Inanka, Teopema HepHcra). obbema. Temora u
CraTucTHYeCKHH XapaKTep BTOPOTrO pabora kaK GopmbI
3aKOHA TepMOJUHaMUKU. Dopmyia Nepenan SHEPrun.
Boabmmana
4 TepMonuHaMHuuecKue MOTEHITAAITBI. 2 - IToaroroBka mo Teme 2 IInceMmenHBIC 0 3 [1-6],8,9
DHeprus I'u606ca u SHEprus 3KCIIEPUMEHTA. JIOMaIllHUE  3aJlaHus
I'enpMromnba. DyHIaMEHTAJIbHbIE YpaBHEHHE U30XOPHI U (KOHCTIEKT).
ypaBHeHus: [ n60ca. Xapakrepuctuieckue n300apsbl.
¢ynkumu. OOuime ycioBHsl paBHOBeECHS,
BBIPQKEHHBIE Yepe3 XapaKTepUCTHUECKHE
($yHKLIMH.
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Kpurepun CaMOIIPOU3BOIBLHOTO CrencTBrst 3aKOHA Pabora ¢ yuebHoi 2 [1-6], 8, 15
MpOTEKaHUs npoiiecca u I'ecca. Pacuer sHepruu JUTEPATYPOr
XapaKTepUCTUICCKUE ¢$hyHKUIUM. CBSI3U.
XUMUYECKUI TOTEHUMANT WACAJIbHBIX U TepMmoguHamuka Bomnpocsl k
pEaNbHBIX CUCTEM. XUMHYECKOTO pyOeXXHOI KOHTD.
PaBHOBECHSL. paod.
VYcnoBus paBHOBeCHs u TepmoanHaMudecKue [MucemenHbIE 2 [1-6], 8,9,
CaMOIIPOU3BOIBHOTO MPOTEKaHUS MTOTEHITUAIBI. JIOMaITHUe  3a/IaHus 14,18
MPOIIECCOB B~ MHOTOKOMITOHEHTHBIX CraHgapTHBIC SHEPTUN (xoHCTIEKT).
cucremMax. KoOHCTaHTa  XUMHYECKOIO I'n66ca obpazoBaHus
paBHOBECHS U CHOCOOBI €€ BBIPAKEHUSI. BEIIECTB.
VYpaBHEHUS  H30TEPMBl  XUMHUYECKOM [ToaroToBka o Teme
peaxumu, H300apbl, H30XOPHIL. IKCTIEPUMEHTA.
Onextpoxumust. [Iposoanuku | u 1l pona. Awnanus Pabora ¢ yuebHoi 3 [1-6], 8, 16
VY nenbHas u MOJISIpHAs (byHIaMeHTaTbHBIX JUTEPaTypOi
ANEKTPOTIPOBOHOCTh, X 3aBHCUMOCTH OT ypaBHEHUH IS
KOHIIEHTPAIMK Il CcIa0bIX M CHIIBHBIX sHeprun ['mb6ca n
3NEKTPOJIUTOB. 3akon  Konbpaymia, SHEPTUH
OcTtBanpa. Kongykromerpuueckoe I'enpmroneua.
TUTPOBaHWE H €ro MpPHUMEHEHHe B
TIPAKTHKE.
DJIeKTPOIHbIE MIPOIIECCHI. Cxema 3ammcu Kommoxksuym, 3 [1-6], 8, 9,
DIEeKTPOABIKYIITHE CHJTBI BOO0). AIEKTPOXUMUICCKUX MTUCEMEHHEIE 12,15
DneKTpoXuMHUUYecKnil noteHuuain. Ckadok LETEHN. JOMAIIIHUE 3aJIaHus
MOTEHIIMAIa Ha TPaHUIIe METAJUI-PAcTBOP. [Moaroroska mo teme (xoHCTEKT),
VYpaBHeHue HepHcra JUisi 3IEeKTpPOLHOTO JKCIIEPUMEHTA. pedepar
norenumana u DJIC nenu.
. 20 [1-6], 8, 9,
HEPBASA PYBEXKHASA ATTECTALUSA (KOMIIBIOTEPHBIU TECT) 12,13

MEPBASI PYBEJXKHASI ATTECTAIIMSA (KOMIIBIOTEPHBIN TECT), (Makc. - 15 6a/10B)

12




10 IIpenmer XUMHYECKON KHHETHUKH. WneanbHble 5KUIKHE PaGora ¢ yueOHOU [1-6] 8,9, 12
OcCHOBHBIC TIOHATHS XUMHYECKON pactBopsl. 3akoH ['eHpH, JIUTEPATYPOH.
KuHeTHKH. VICTHHHAS U cpeTHssl CKOPOCTh Payms.
XUMUYecKoi  peakuumu.  DopmanbHas [MoaroroBka no Teme
KHHETHKA MIPOCTHIX HeoOpaTHMBIX SKCIIEPUMEHTA.
peaximi. OcHoBHOI mocTyJar
XUMHYECKON KMHETUKH.
11 Kunetnyeckue ypaBHEHHs HEOOPATHMBIX DIEKTPOXUMHUYECKAS [TuceMeHHBIC [1-6] 8,9, 12
peakuuii HyJIeBOro, MEPBOro, BTOPOTO, siuelika. IlepeHoc HOHOB U JIOMAIITHUE 3a/laHus
TPEThEro TOPSAKOB. MOJEKYISIPHOCTD YHclia TepeHoca. (KOHCIIEKT)
SJIEMEHTAPHOW XHMHYECKOM pEaKIuu. Pemenue 3anau u3
Onpenenenne opsiaKa peaxiuu 3aJJaYHHKA.
(mnddepeHUIbHBIE W WHTETPalbHBIC
METOJBI).
12 @akTophl, BIHAIIAE HA CKOPOCTbH DHeprus aKTUBAIH XUM. KommoxBuymMm, [1-6], 8,9, 11
XUMHUYECKON  peaknud. 3aBUCUMOCTh peaknuu. [ToaroroBka mo MMUChbMEHHBIE
KOHCTaHTBl CKOPOCTH OT TeMIepaTyphl. TeMe JIOMAIIHUE  3aJIaHus
YpaBHeHue AppeHuyca, SMIUPUIECKOE 3KCIIEPUMEHTA. (KOHCTIEKT)
MIPaBHIIO Bant-TI'odda. OHeprus
AKTHBAIIHU.
13 BBenenne B KOMIOMIHYIO — XHMHMIO. AJTe3us ¥ KOTe3Hsl. KommoxkBuym, [1-6], 8,9, 13
JucniepcHOCTS, TeTepPOreHHOCTb. CmaunBaHue 1 [TucrmennbIe
OCOOEHHOTO  KOJUTOMTHOTO  COCTOSTHUS pactekanue. PaBHoBecue JTOMAIITHUE 3a/IaHuUs
BEIIECTBA. Y CTOMYMBOCTh M KOATyJSLHUA ¢as.
JICTIEPCHBIX CHCTEM. Buast
yCTONYMBOCTH. PaKTOPB! yCTOMUHUBOCTH.
Kosnnonnas 3amura.
14 TepMoaMHAMUKa TOBEPXHOCTHOT'O CIIOSL. KanmuisipaocTs. Posb [MuceMeHHbIE [1-6], 8,9

[ToBepxHOCTHas SHEPTHs I'u66ca.
[loBepxHocTHOE HaTspkeHue. duddysus.
Ocmoc. CeaumeHTanusl.

KaIWIISIPHBIX SBJICHUH B
OMOJIOrHYECKUX
cucreMax.

IToaroroBka 1o TeMe
IKCTICPUMEHTA.

JIOMAIlTHUE  3aJaHus
(KOHCTIEKT)
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15 IIpuponma,  kimacCUPHKAIMSI,  METOABI | 2 - - DICKTPOKUHETHYCCKUE 2 [MucsMmeHHBIC 2 [1-6],7,8,9,
MOy 4EHUs JUCTIEPCHBIX CHCTEM. seiieHus. CTpoeHue JOMAIIHUE  3aJaHus 15
CtpoeHne ¥  SJIEKTPUYECKHHA  3apsin MHUIIEIUT B THAPOGHOOHBIX (KOHCTIEKT), pelieHne
KOJJIOWAHBIX ~ 4acTWl. MONeKyJIspHO- KOJIJIOWIHBIX CUCTEMAaX. 3aga4 o
KHHETHYECKHE CBOICTBAa. bpoyHOBCKOE HaXO0XICHUIO
JBIDKEHHE. Onrtuueckue CBOIICTBa MOBEPXHOCTHOTO
JIACTIEPCHBIX CUCTEM. HatsoxeHus [T1AB.

16 Krnaccer pucniepcHbIX cucteM. Asposond, | 2 2 2 Koarymsimusa mmododnpix | 1 KommoxBuywMm, 2 [1-6], 8, 10
CYCIICH3MH, SMYJIbCUH, UX CBOWCTBA. 30JI€H 3JEKTPOIUTAMH. MUCbMEHHbBIE
JInopunpHBIE  AWCHEPCHBIE  CHCTEMEI, Bnusinue Temneparypsl u JOMAIIHUE  3aJlaHus
0o0pa3oBaHHbIE  MHIIEIUIO0OPa3yIOLIIMU [IIyOOKOTO THaln3a. (KOHCTIEKT).

[IOBEPXHOCTHO - aKTUBHBIMH BEIIECTBAMU
(MITAB).

17 [onstTme o BMC, xnaccuduxanmii. | 2 - - DONEeKTPOKNHETHUECKUE 2 Bonpocst K 3 [1-6], 8, 9,
CgoiicTBa BMC. MonekynspHble sreHusi. CTpoeHue pyOeKHOH 11-14
KOJUTOWIHBIE cucTeMbl (pacTBopsl BMC). MUIIEIIT B TUAPOPOOHBIX KOHTPOJIBHOM
Habyxanme wu  pactBopenue BMC. KOJUIOMJHBIX CUCTEMAX. paloThI.

VYcrolunBocte pactBopoB BMC u ee 3amuTa
HapyllleHHe. 3acTylHEBaHWE, CHHEPE3UC, nabopaTopHBIX padoT.
TUKCOTPOTIHSL. Pabora c ydeOHOH
JINTEPATYpPOU.
20
Tekymue Oamisl IepBol pyOeKHOH aTTeCTaIIH
BTOPASI PYBEJKHASI ATTECTALIMSI (KOMIIBIOTEPHBIN TECT), (Make. — 15 6a/110B)
Hroro 32 |32 |16 28 70

*IIpumevyanus

— Bce Buapl yueOHO# pabOTHl MOTYT IMIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHUH JIOKAIBHBIX HOPMAaTUBHBIX aKTOB.

— B mensx peanuzanuy WHAWBUAYAIBHOTO MOAXOAA K OOYYEHHIO CTYAEHTOB, OCYLIECTBIAIONINX YYeOHBIN Mporece N0 MHANBUIYaTbHOM TPAEKTOPHH B PaMKax
WUHJIMBUIYaIbHOTO paboyero TiiaHa, M3y4eHHe JaHHOW TUCIUIUIMHBI MOXKET OCYIIECTBISTHCS Uepe3 MHIVBHYaIbHbIC KOHCYJIBTAIMH TPETNOAaBaTellsi OYHO, B YaCh
KOHCYJIbTAIIUi, 10 AJIEKTPOHHOM MoYTe, a Tarke ¢ ucnonb3oBanuem Webex, mmardopmer aucraniponnoro ooyuexus Moodle, nuunblit kKaOMHET CTyleHTa Ha caiite
COI'Y, npyrux snementoB JUOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTHH

TpaauuuoHHble JIeKIMH W MNpaKkTHYecKHe (CeMHHapcKue) 3aHATHA B dopme ¢
UCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekums-quaJor — coJaepykaHue MOJaeTCsl Yepe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT JOJKEH
0TBEYaTh HETIOCPEICTBEHHO B XOJI€ JICKIIHH.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTaluii yepe3 MHTEepHET B pexkuMe pealbHOro BpeMeHH. Kakaplii M3 y4acTHUKOB HaXOIUTCS Y
CBOETO0 KOMIIbIOTEpa (CpeiCTBa CBsA3M), a CBA3b MEXIYy HHMMM HoaJepxuBaercs depe3 HHTepHer
MOCPEACTBOM 3arpyaemMoro MPHIOKEHUs, YCTaHOBJICHHOIO Ha KOMIIBIOTEpE KaXKIOro Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS IByX M 0oJiee yYaCTHHKOB 00pa30BaTeNIbHOTO Ipolecca i ooMeHa HH(popManueil B
pEAIbHOM PEXKUME BPEMEHHU.

Bupneo-nekuusi — cHATas Ha KaMepy COKpalleHHas JIEKLMs, JOINOJIHEHHas ¢oTorpadusmu u
CXeMaMH, WILTIOCTPUPYIOIas MOIaBaeMblil B JIEKIIMU MaTepuar.

TexHosorust  3JEeKTPOHHOI0  00y4yeHHMs:  (peaqu3yercss 0OpU  TOMOIIM  DJIEKTPOHHOM
obpazoBatenpHOM cpeasl COI'Y  mpu  ucnonb3oBanuu  pecypcoB ObC, mnpu mnposeneHHH
aBTOMATHU3HPOBAHHOTO TECT

Jns  nocTuKeHWs IUIAaHUPYEMBIX pe3yjiabTaToB oOydeHus B auciumuinHe «®Dusnueckas u
KOJUIOM/IHAsl XUMMUS» UCIIOJIB3YIOTCS pa3JInyHble 00pa30BaTeIbHbIE TEXHOJIOTHU:

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

Hcnonp3yeTcss JIGKIIMOHHO-CEMUHAPCKUN  METOJl, CaMOCTOATEIbHOE HW3Y4YCHHE IUTEepaTyphl,
IIPUMEHEHUE HOBBIX HH(OPMALMOHHBIX TEXHOJOIMM JUIsl CaMOCTOSITENIbHOTO IIONOJHEHUS 3HaHWM,
BKJIFOYasl UCIOJIb30BAHNE TEXHUUYECKUX U 3JIEKTPOHHBIX CPEICTB MH(POpMAIUH.

2. [esamenvHocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UlU,  HANpaBICHHbIE  Ha
(dbopMHpoBaHHE CUCTEMbI MPO(PECCHOHANBHBIX MPAKTUYECKUX YMEHMH NMpH MpPOBEIEHUM HCCIEeIOBaHUH,
00ecreunBarIIUX BO3MOKHOCTh KaU€CTBEHHO BBIOJIHATH NPO(ECCHOHATIBHYIO JESTEIbHOCTD.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAOB MPOBEAEHUS (U3UKO-XUMHUUECKUX MCCIIEOBaHUM,
BBIOOP METO/1a, B 3aBUCUMOCTH OT 00BEKTa MCCIIEI0BAaHUSI B KOHKPETHOM CUTYalluu U €ro MpaKkTH4ecKast
peanu3anus.

3. Pazsusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOIO2UY, HATIPABICHHBIE HA (hopMUpOBaHHE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIHON aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO MBICIIUTS,
BUJIETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPEJCTBA JIJISl UX PEIICHUS.

Hcnonb3yrorcss BUABI NMPOOJIEMHOr0 OOYYEHHUS: OCBEIIEHHWE OCHOBHBIX MpOOJIeM XUMHHU
KOOPJIMHAIIMOHHBIX COEAMHEHMM Ha JIEKIMSX, y4eOHble IUCKYCCHM, KOJJIEKTHBHAs MBICIUTENIbHAS
JeSTeIbHOCTh B IPYIINAxX MPU BHIMOJIHEHUH JTOMALIHUX Pa0oT, pelIeHne 3aJau NOBBIIIEHHON CI0KHOCTH.
[Ipn >TOM HCHONB3YIOTCS TEpBBIE TPU YPOBHA (M3 YETHIPEX) CJIOXKHOCTU M CaAMOCTOSITEIbHOCTHU:
npobJeMHOe U3JI0XKEeHHe yueOHOro MaTepualia IperojaBaTelieM; CO3JaHue  IperojaBaTeseM
MpOOJIEMHBIX CUTyallui, a o0ydyaeMble BMECTE C HUM BKJIIOUAIOTCS B UX pa3pelleHHe; MpenoiaBaTeb
JUIIB CO37aeT MPOOJIEMHYI0 CHTYyallMio, a pas3pemarT e€ oO0ydaeMble B XOJle CaMOCTOSTEIbHOM
NeSITENIbHOCTH.

4. JluunocmHuo-opuenmupogantvie mexHonro2uu 00yueHusi, 00ECleunBaollie B XoJe y4yeOHOro
nporecca y4eT pa3IuuHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3JaHNE HEOOXOIUMBIX YCIOBUMN ISl pa3BUTHS
WX UHJIMBUYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTU B yueOHOM Mpoliecce. JINYHOCTHO-
OPUEHTUPOBAHHBIE TEXHOJIOTUM OOYYEHHUS pPEANM3YyIOTCSl B pe3yibTaTe WHAMBUIYAIBHOTO OOLICHUS
IpernojaBaTesis U CTyJIEeHTa IPU cjaue KOJUIOKBUYMOB, MPU BBIIOJHEHUH JAOMAIIHUX WHIAUBHUIYAIbHBIX
3aJlaHUH, Ha €XKECHEIEIbHBIX KOHCYJIbTALIUSX.
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7. Y4eOHO-MeTOaAMYeECKOe O0ecnedeHHe CaMOCTOATEIbHOM padoThl

CamocrosTenbHas paboTa CTYAEHTOB, IPEJyCMOTpPEHHass y4eOHbIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4yaeMoro Kypca, (opMupoBaThb HaBBIKH
UCCIIEI0BATEIbCKONW pabOThl U OPUEHTHUPOBATh CTYIEHTOB Ha YMEHHUE IPUMEHATh TEOPETUUYECKHE 3HAHUS
Ha MPaKTHKeE.

CamocrosTenbHas pabdora 00ydaroLUXCs SBISETCS OAHMM U3 BUAOB Y4YEOHBIX 3aHATUH.
CamocrosiTenbHas paboTa MPOBOJIUTCA C LETBIO:

— CHUCTEMaTH3alllM U 3aKpEIUICHHs MOJy4YE€HHbIX TEOPETUYECKUX 3HAHUM U NPAKTUYECKUX YMEHUI
00y4Jaromuxcs CTYACHTOB;

— yri1yOJaeHUs U paclIMPEeHUs TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUs YMEHHIA NCIIOIB30BATH HOPMATUBHYIO, TPABOBYIO, CIIPABOYHYIO JTOKYMEH TAIIUIO
U CIIELUAIIBHYIO JIUTEPATYPY;

- (QopMHUpOBaHUA CAMOCTOSITEIBHOCTH  MBIIUICHUS, CIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEpPILEHCTBOBAHUIO U CaMOpEaIn3alliu;

— pPa3BUTHA UCCIIEAOBATEILCKUX YMEHUH.

CamocrosrenbHas paboTa oOy4aroIMXCsS OCYLIECTBISCTCA HAa NPOTSHKCHUM HM3Y4eHUs BCel
JIMCUUIUIMHBI B COOTBETCTBUH C YTBEPXKACHHOW B y4eOHOM I1aHe TpyAaoeMKocThio (40 acoB) u coctout
u3:

- paboTBl CTYACHTOB C JIGKIMOHHBIMH MaTepualaMd, IOWCKAa W aHalu3a JHMTEpaTypsl MU
3JIEKTPOHHBIX UCTOYHUKOB MH(MOPMALIUH 110 3alaHHOH TeMe;

- BBINIOJTHEHUS 3a/IaHUi J1sl camocTosTensHol padoTel B JUOC COTI'Y;

- U3y4YEHMsI TEOPETUYECKOIo, MPAaBOBOTO M CTATHMCTUYECKOTO MaTepuaja Julsl HOJArOTOBKH K
CEeMUHAPCKHUM 3aHSTHIM;

- IOJITOTOBKH K 9K3aMEHY.

Tembl U (GOpMBI BHEAYIUTOPHOM CaMOCTOSTEIBHOH pabOTHI, €€ TPYAOEMKOCTh COAEpKATCsA B
paznene 5, Tabmn. 5.1.

3amaHus IS CaMOCTOSTEIBHON pabOThI COCTABIAIOTCS IO pasfeiiaM M TeMaMm, M0 KOTOPHIM He
NPEeJyCMOTPEHbl  ayIUTOPHBIE 3aHATUSA, JUO0 TpeOyeTcss JOMOJIHUTENBbHO IMpopaboTaTb U
MIPOAHATM3UPOBATh PACCMAaTPUBAEMBI MPETIOAaBaTeIeM MaTeprall B 00beMe 3aITaHMPOBAHHBIX YacOB.

3agaHus 0 CaMOCTOSATENBHOM paboTe MO AUCHUIUTMHE MOTYT OBITh CIEIYIOIUX BUJIOB:

®  KOHCIIEKTHPOBAHHE MEPBOMCTOUYHUKOB H JAPYrol yudeOHOU JUTEpaTypHI;

e mpopaboTka yueOHOro Marepuaina (1o KOHCIEKTaM JIEKIIMH y4eOHON M HaydHOU JuTeparype) u
MOJTOTOBKA JIOKJIQJOB Ha CEMUHApax M TMPAKTHYECKHX 3aHATHSAX, K YYaCTHIO B TEeMaTHYECKHUX
JMCKYCCHSIX U JICIOBBIX UIPax;

e paboTa ¢ HOPMATUBHBIMU JIOKYMEHTAMU M 3aKOHOJIATEIHHOM 0a30i; MOMCK U 0030p HAyYHBIX
MyOJIMKAUi 1 SIEKTPOHHBIX HCTOYHUKOB HH(OPMAITUH, ITOATOTOBKA 3aKIIFOYSHHUS TI0 0030DY;
BBINOJIHEHHE KOHTPOJIBHBIX PaboT, TBOPUECKUX (IPOEKTHBIX) 3a/1aHHIA;
peleHue 3ajay, BHIIOJIHEHNE YIPaKHEHUH;

HanMcaHue pedeparos (3cce);

paboTa C TeCTaMH ¥ BOIIPOCAMH JIJISI CAMOTIPOBEPKH;

BBITTOJTHEHHUE TTEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C WHOCTPAHHBIX SI3BIKOB;

MOJICITMPOBAHKE W/WII aHATTN3 KOHKPETHBIX MTPOOJIEMHBIX CUTYAIIH;

00paboTKa CTATUCTHYECKUX JAHHBIX, HOPMAaTHBHBIX MaTepPHAJIOB;

aHaJTM3 CTATUCTUYECKHX M (PaKTHUECKUX MAaTEepPHajoB, COCTABIICHHE BBIBOJIOB Ha OCHOBE

MIPOBEICHHOTO aHaN3a | T.JI.
CamocrosiTenbHas paboTa CTYACHTOB MPOBOAMTCS B BHUJE NMHUCHMEHHBIX JIOMAITHUX 3alaHUil (B TOM
YyCIie, Pa3HOYPOBHEBBIX 3aJaHUii), MOJrOTOBKH KOHCIICKTOB IO TeMaM MPAaKTHYECKHX 3aHATHH. CTyIeHTHI
NHCHMEHHO BBITIOJHSIOT 33JaHMs JJIsl CAMOCTOSITENIBHOM PabOThl, MONB3YsACh TEOPETHYECKHM MaTepHUalioM
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(;rekmmu, yaeOHas JTuTepaTypa U HHTEPHET-PECYPCHI 10 JaHHOW TeMe), MOCIIe Yero MPOBOIUTCS 00CyKICHHE
JTAHHOW TEMBI TI0]] PyKOBOJICTBOM ITPETIOAaBaTerIs.

Bormpocsl, BBIHOCUMBIC Ha CAMOCTOATEIBHOE U3yYCHHE, a TAKKE yaeOHast TUTepaTypa i METOINICCKUI
MaTepHaJl 1o OPraHu3alui CaMOCTOSTEIbHOW PabOThI CTYICHTOB OTPAKEHBI B Y 4e0OHO-METOIMYCCKOM KapTe
JUCITUTUINHBI «Du3ndeckas u KojutonHas xumus» (Tadm. 5.1.), a Takke Ha caliTe TMCTAHIIMOHHOTO
o6yuenust COI'Y miomraaka cuctembl «MOODLE» mo cesiike: http://Ims.nosu.ru/

[To kaxmo#t U3 TeM JJIsl CAaMOCTOSTEILHOTO U3YUYCHHSI, IPUBEACHHBIX B paboueii mporpaMme, CTyIeHTaM
clielyeT CHayaja MPOYMTAaTh PEKOMEHIOBAHHYIO JUTEPATypy U MPU HEOOXOJMMOCTH COCTABUTH KPATKHM
KOHCIICKT OCHOBHBIX TIOJIOXCHH, TEPMHHOB, CBEICHUH, TpPEOYIOMUX 3allOMUHAHUS ¥ SIBJISTFOIIAXCS
OCHOBOIIOJIATAIOIIUMH B OTOH TEME.

[Tpu moAroTOBKE 3aaHUI IO CAMOCTOSTEIHLHON paboTe CTyIeHTaM HEOOXOAMMO OPUEHTHUPOBATHCS HA
KOHCTICKTBI JICKITHI, PEKOMEHIyEMYIO JINTEPATYPY.

Jliia pacmimpeHus 3HaHUH TI0 JUCIUILTMHE PEKOMEHIYeTCs NCTIOb30BaTh MIHTEpHET-pecypehl:
IPOBOJUTH IMOWCK B PAa3IMYHBIX CHCTEMaX, TAKMX Kak OOIIHWe MOMCKOBBIE CHCTEMbI: WWW.yandex.ru,
www.google.ru, a TaKKe CIIE[UAJILHBIE [IOUCKOBBIE CHUCTEMBI: www.chem.msu.su,
www.chemnavigator.hotbox.ru.

MeTtoauyeckue peKOMeHAAINH 110 UCI0JIL30BAHNIO HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 00y4YeHust

I[JISI HU3YUCHUA JICKOHMOHHOI'O Marcepuaia AUCHUIUIMHBI HNPUMCHAIOTCA ayAUMOBHU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIMH, KOTOpble HE OTPHULAIOT TPAJAMLUOHHBIE, IPOBEPEHHBIE BpPEMEHEM
MCTOJBI IPpCIOJaBaHusA, HO, IIPHU 3TOM, OHU IMOBLIIIAKOT HATJIAAHOCTD, I/IH(i)OpMaTI/IBHOCTI), OIICPaTUBHOCTDH
B IoJjaue MH(OpMaIuK, HO3BOJISIOT SKOHOMUTb BpEMsI 3aHATUH.

KoHTpons camocTosTENbHOI pabOTHI CTYAEHTOB NPHU3BaH CAEIATh Ipolecc o0ydeHus Oonee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3ajmadya He ocTaBuTh 0€3 BHMMAaHUS Ja)ke, Ha MEpBBIA B3I,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KoMmnproTepHOE TECTUPOBaHHUE MO3BOJISAET OCYIIECTBIISTh UTOIOBBII KOHTPOJIb 3HAHUN CTYJIEHTOB.
TecToBbIiI MaTepuan BKJIOYAeT B ceOsl COJAEp)KaHHWE BONPOCOB MO KaxkaAoMy H3 0003HAYEHHBIX
IIPOrpaMMOi1 pa3eoB.

KZDKI[BIﬁ BOIIPOC Mpeanojgara€t HECKOJbKO BAapHAHTOB OTBCETOB, CPCAU KOTOPLIX HWMCIOTCA
a0COJIIOTHO HEBEpHBIN, MPaBUIbHBIA U B OOJBIIEH MM MEHBIIEH CTENEHH PACKPBIBAIOLIMM CYITHOCTb
BOMpoca. B mpolecce KOMIBIOTEPHOTO TECTUPOBAHMS 3aJada CTYJEHTOB OIpENAENsercss Kak BbIOOp
NPaBUIBHOTO OTBETa M3 MHOrooOpaszus BapUaHTOB. B TECTOBBIX 3aJaHUSX €CThb BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIBIOTEPHOrO TECTUPOBAHUS, 3a/lada CTYJEHTA ONpeAeseTcs Kak BbIOOD
MPAaBUIBHOIO OTBETA U3 MHOT000Pa3Hsi BAPHAHTOB.

BOHpOCBI 1 TEMBI, OTBOAMMBIC Ha BBIIIOJHCHUC CaMOCTOSITETbHOM pa60Tr,1 110 JUCHUIIIIMHE, a
TaKXe KpUTEpUH OLIEHUBAHUS 110 KaXJIOMY BUY paboThl conepxkarcs B pazaene 8 PII/I.

8. OueHoYHBbIE CpPEACTBA /JISl TEKYLIEro KOHTPOJISI YCIeBAeMOCTH, PYOeKHOIl aTTrecTaluu
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS IHCHUIINHBI.

Pabouas mporpamma mpeaycMaTpUBAEeT MPOBEIACHUE JIGKIIMOHHBIX M JIAOOPATOPHBIX 3aHATUH, a
TaK)Ke CJIeyIoIINe BUIbl paboT: CAMOCTOSTENbHYIO pabOTy CTYAEHTOB 1O MOATOTOBKE YCTHBIX JIOKJIA/I0B,
1 00CYXJICHHU 10 TeMaM AMCLUUIUINHBI - pa00Ty B aKTUBHOM W MHTEPAKTUBHOM popmax.

Buabi koHTpOJIA.

Pabouas mporpamma npeznonaraet TeKyIMi U MPOMEXYTOUHBIN KOHTPOJIb 3HAHHUH.

Tekymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYIIECTBISEMbBII MOHUTOPUHI YPOBHSI YCBOECHUS
3HaHMH U (HOpPMHUPOBAHMS YMEHUH M HaBBIKOB B TEUYEHHE ceMecTpa MiIM ydeOHoro rozga. Tekymuid
KOHTpOJIb 3HAaHUM, YMEHHM U HaBBIKOB CTYAECHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayJTUTOPHBIX)
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3aHATHNA, TMPOBOJUMBIX TIO pacmucaHuio. DopMamMH TEKYIIEro KOHTPOJIS BBICTYHNAIOT ONPOCHL HA
J1abOPaAmMopHbIX 3aHAMUSX, A makdxice Kopomkue (00 15 mun.) 3a0anus, BBHIIOJHIEMBIC CTYJICHTAMHU B
HayvaJje JIKIUH C IeJbI0 TPOBEPKU HATMYUS 3HAHUH, HEOOXOIMMBIX JIJIsl YCBOSHHSI HOBOTO MaTepHasa Win
B KOHIIC JICKIIUH JIJIS1 BBIACHCHHS CTCIICHN YCBOCHHUS M3JI0KEHHOTO MaTepHala.

PyOexHbIli KOHTPOJIb OCYIICCTBISIETCS 1O OoJiee WIM MEHEE CaMOCTOSTEILHBIM paslienam —
y4eOHBIM MOJYJISIM Kypca W TPOBOJMTCS IO OKOHYAHWM H3YUCHHsS MaTepuana MOIyJs B 3apaHee
YCTaHOBJICHHOE BpeMs. PyOeXHBI KOHTPOJIb MPOBOJUTCS C IICNBIO OMPENEICHUS KadecTBa YCBOCHHS
MaTepuaia y4eOHOro MOAYJs B IICJIOM. B TeueHwe cemecTpa MPOBOAMTCS JIBA TaKUX KOHTPOJBHBIX
MEPOTIPHUSATHUS 110 TPAPUKY.

Tekymuid KOHTPOJIb 3HAHWM MPOBOIMTCS IyTeM OIICHKH BBIMOJIHCHHS NMHUChMEHHBIX 3aJaHUH U
YCTHBIX OTBETOB K JIAOOPATOPHBIM 3aHSTHSIM.

O1eHOYHBIC CPEJICTBA JIJIS TEKYIErO0 KOHTPOJISA YCIIEBAGMOCTH, ITPOMEKYTOUYHOM aTTECTAIlMU 10
WTOraM OCBOEHMS JUCLUILIMHEI.

[IpoBeneHue TEKymIEro W MPOMEKYTOYHOTO KOHTPOJS IO JAMCHUIUIMHE OCYILIECTBISCTCS B
coorBercTBuu ¢ [Tomoxxennem COI'Y !

BAJIUVIBHAS CTPYKTYPA OIIEHKHA

Makec.
Dopma koumpons
KOJI-BO 0aJlioB

Texymas oreHka cTyneHTa B TedyeHue 1-8 Henenu cocTout 20
u3:

* BrinosniHeHus 3aJaHuil Ha 1a00paTOPHBIX 3aHATUAX 10

* BpinoaHeHus JOMAIIHUX 3a1aHAN 5

* CaMOCTOSITENIbHBIX padoT 5

1-51 pyOerxHasi mucbMeHHast KOHTpOJIbHast paboTa 15

Texymas ouenka crymenta B TeueHue 10-15 Hemennm 20
COCTOUT M3:

* BrinonHeHus 3a1aHuil Ha 1a00PaTOPHBIX 3aHATUAX 10

* BLInmoaHeHUs JOMAIIHUX 3aJaHui 5

* CaMOCTOSTEIbHBIX PadOT 5

2-51 pyOexXHasi NMCbMEHHAasi KOHTPOJIbHAs paboTa 15

Hroro 70

Metomuka ¢popMupoBaHus pe3yIbTHPYIOUIEH OHeHKH.?

B xonie TekyIero KOHTpOIIs CTYACHTBI MOTYT Habpats 0-70 Gasnios:

1 —s1 pyOesKHAsI aTTeCTALMSI - MAKCHMAJIBLHO 35 0aJU10B; M3 HUX:

Ot 0 g0 15 6amoB (pyOexxHas arrecTanys) — TeCTHpoBaHuEe B LeHTpe TectupoBanus COI'Y umu
YKa3bIBa€TCSl HUCMOJIb3yeMass IMpHU M3YYEHUM JaHHOM JUCUUIUIMHBI (opma (MUCbMEHHas paborTa,
KOJUIOKBHYM, 3CCe H T.11.);

Ot 0 1o 20 GannoB(TeKyIlas OLEHKA) — aKTHBHas paboTa 3a JaHHBIM MEpuoJ]] Ha CEMHHAPCKUX
(IpaKTHYECKUX ) 3aHATHSIX

2-91 pyOe:KHAS aTTECTAIMS — MAKCUMAJIBLHO 35 0a/1JI0B; U3 HUX:

Ot 0 10 15 6amnoB(pyOekHas aTTecTalys) — TeCTUpoBaHue B IieHTpe TectupoBanus COI'Y;

Ot 0 1o 20 GamwioB (Tekyllas OLEHKa)— aKTHBHAas paboTa 3a JaHHBIM MEepHOJ Ha CEMUHApPCKUX
(TpaKTUYECKUX) 3aHATHAX

! Tonoxxenne o0 TeKyleM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXKYTOUYHOH aTTECTAMU OOYyYaroUIMXCS 10 00pa30BATENLHBIM
IporpamMmaM BBICIIET0 00pa3oBaHUsI — MporpaMmamM OakajiaBpuara, Maructparypsl u crnenuanmurera B COI'Y.(B mocnennen
penaknuu ot 08.07.20 r. I[Ip.Ne 173)
2B coorserctu ¢ Ionoxennem o BPC orenuBanus 00y4aronmxcs O4HOM GOPMBI 110 06pPa30BATENLHBIM TPOrPAMMAM
BEICIIIETO 00pa30BaHus — MporpaMMam OakanaBpuata u cnennanutera B @I'5O0Y BO COI'Y (ot 05.03.2018 ., ip.Ne 47)
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IIpoMeKyTOUHBIN KOHTPOJIb:

Jlast 3x3aMeHna:

3a yCTHBIN OTBET Ha 3Kk3aMeHe cTyAeHT noirydaeTr 0-30 6anios.

CTyaeHThI, MOJYYUBIINE B X0/I€ TEKyIIero u pyoexxHoro kountpossi 50-70 6amioB aBTOMaTHYECKH
MOJTy4aroT «3auer».

PesynpTHpyromas omeHka ckiaasiBaeTcs o cootBeTcTBytonieid bPC dhopmyie.

[TpoMeKyTOYHBIN KOHTPOJIb:

Jlnst a3k3amena:

3a yCTHBIN OTBET Ha 9K3aMeHEe CTyACHT noiydaer 0-50 6amios.

CryneHTbl, NOJMYYHMBIIME B XOA€ TEKyIIEro u pyOexxHoro KoHTpons 56-100 Oamios
aBTOMATHUYECKHU MOTYYaloT «3a4yer».

IIIkaJjia HTOrOBOI aKa/IeMUY€CKOli YCIIeBAeMOCTH CTYA€HTOB N0 TUCHHUILINHE

Cucrema ouenok COI'Y
Cymma OamioB HaszBanue UucnoBoi SKBUBAJIICHT
86 - 100 OTJINYHO 5
71-85 XOpOIIIO 4
50-70 YIIOBJICTBOPUTEIIEHO 3

MeTtoanka (OpMHPOBAHUA Pe3yJIbTUPYIOLLEH OLEHKH.

HTorosast oLieHKa CKJIQJbIBACTCSl KaK CPEAHEB3BEIICHHAs MO Pe3yJbTaTaM BCEX OLIEHUBAEMbIX
paboT Ha MPOTSHKEHUU CEMECTPA, KyJa BXOJIAT IMOCCIICHUE JICKIIUH U JTa0OpATOPHBIX 3aHITHIA, OTBETHI
U JIOTIOJHEHMsI Ha J1a00paTOPHBIX 3aHATHSIX, KOHTPOJIbHBIE pabOThl (KOHTPOIBHBIE CPE3bl MO0 UTOTAM
MOJYJIs1), TOTIONHUTEIBHBIE OIEHKH MO pedepaTtaM B CyMME C HUTOTOBBIMHU pe3yibTaTaMU OallbHO-
PEUTHHIOrO TECTUPOBAHMUS.

Bonpocs! k 3xk3aMeHy 1o JucHuIInHe «@u3nyeckas M KOJIJTOUIHAS XUMMSD)
Paznen «Tepmommnamuka» (OIIK-2, OIIK-8)

1. OcHOBHBIE TIOHATHS XUMUYECKOW TEPMOJUHAMHKH. TEPMHUHBI U TOHSATHS: cCHCTeMa (OTKpBITas, 3aKphITas,
W30JIMPOBaHHAs, TOMOT'€HHAsA, TE€TEPOr€HHAas), COCTOSTHIE U CBOWCTBA CUCTEMBI.

2. llepBbIii 3aKOH TEPMOIUHAMHKH, (HOPMYIUPOBKA, MATEMaTHYECKOE BBIpaXXCHWE. BHYTpPEHHSAS JHEPrus,
SHTaANBNUS. BeipakeHnue |-ro 3akoHa U1 M30TEPMUYIECKOTO, H30XOPHOTO U M300apHOTO MPOIIECCOB.

3. TermoemkocTb. McTHHHAS, MOJISIpHASI TETUIOEMKOCTb. MI30X0pHasi, n300apHas TEII0EMKOCTb.

4. Temnoseie 3¢dekTrl. 3akon ['ecca. 3aBUCUMOCTD TEIUIOBOTO 3P PeKTa XUMHUUECKON peakiuy OT TeMIIepaTyphl
(ypaBuenue Kupxroda).

5. Beruucnenne TennoBbix 3¢ dexroB xummaecknx peaknuii. Kagopumerpus. TemmoTsr pacTBOpEeHHs U HEUTpaIH3alyu.

6. Baytpennsist aueprus. Duransnus. TermnoBoil 3¢ dexT xumuueckoit peakiun. 3akoH ['ecca.

7. Bropoit 3akoH tepmoguHamuku. PopmynupoBka |l-ro 3akoHa TepMomuHaAMHUKH. DHTpomHA. 3aBHCHMOCTD
SHTPONHHU OT TEMIEPATYphl. MI3MEHEHNE SHTPOIINU B HEKOTOPBIX MPOIIECCaX.

8. Ompenenenre MONAPHON Macchl PaCTBOPEHHOTO BEIECTBA KPUOCKOMMUYECKHM, 0YIITMOCKONUYECKUM HIIH
OCMOTHYECKHM METOJIOM.

9. UneanbHble pacTBOPHI. 3aKOHBI HICALHBIX PAacTBOPOB. OCMOC M OCMOTHYECKOE HaBiieHHe. 3akoH BaHT-
Tlododa, Payns. [lonmkenne TemnepaTypsl 3aMep3aHus pacTBOpa (KPUOCKOIHSA).

10. CunbHble 3meKTponuThl. OCOOEHHOCTH CBOWMCTB CHJIBHBIX JJIEKTPOIUTOB. K03(h(UIMEHT aKTUBHOCTH.
[TonsTre compBaranuu (THAPATAIINN) HOHOB.
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11. KonmykToMeTpuyeckoe TUTpoBaHHe. THTpOBaHWE CHIIBHON KHCIIOTHI CHIBHBIM OCHOBaHMEM. THTpoBaHHE
c11a00¥ KUCIOTHI CUIIBHBIM OCHOBaHUEM.

12. Dnekrpudeckas NPOBOTUMOCTH PacTBOpPoB. CKOPOCTh IBW)KEHHs HOHOB. YJeNbHas, OSKBHUBAJCHTHAs
MIPOBOAMMOCTB DJIEKTPOIUTOB U X 3aBUCHMOCTD OT PA3INIHBIX (PAKTOPOB.

13. Tepmoxmmus. TermnoTsl 06pa3oBaHus u cropanus BeniecTB. CTaHOapTHHIE TEIUIOBBIE 3¢ PeKThL.

14. TepmoamHamuueckue NOTeHHUanbl. JHeprus ['mb6ca m sueprus ['enpmronbua. YpaBuHenwe ['nbOca-
I'enbmromnsna.

15. YpaBHeHHe M300aphl ¥ H30XOPHI XUMIUECKON peakni. BistHre TeMepaTypsl Ha XUMUYEeCKOEe PAaBHOBECHE.
Cwmemenue pasHoBecus (npuHmmi Jle-Illarense).

16. Bropoe Hauano tepmoanHamukn. DHTpomnus. [loctynat [Inanka. BeraucneHus n3MeHEHUH SHTPOIHH B Pa3IHIHBIX
nporeccax.

17. CaMOHpOI/BBOJ'H)HLIe 1 HCCaMOIIPON3BOJIbHBIC ITPOLECCHI. KpI/ITepI/II/I CaMOITPOU3BOJIBHOCTU NPOLICCCOB. YcnoBus
TEPMOJUHAMNYCCKOT'O PABHOBCCHUS.

18. ypaBHeHI/Ie N30TCPMbL XUMHYECKOM peakuuu. XHUMHUYECKOE PpaBHOBECHUC B I'€TCPOTCHHBIX CUCTCMAaX.

19. YpaBHenune n3o0apsl 1 H30XOPbl XUMUUYECKOH peakiiy. BiusiHue TemiiepaTypbl Ha XMMHUYECKOE PaBHOBECHE.
Cwmerenue pasHoBecus (npunmui Jle-Ilarense).

20. DKBHUBaJICHTHAS AJICKTPUUECKAs IPOBOIUMOCTh U 3aBUCUMOCTh €€ OT Pa3HbIX (DaKTOPOB.

21. ToMoreHHBIC U TeTEPOTeHHBIE crcTeMBl. [IpaBuio a3 ['mbbca.

22. TepMonuHaMUKa TaJbBaHHMUECKOTO dMeMeHTa. OmnpeeneHrne MOTHOW, CBOOOMHOW W CBSI3aHHON IHEPTIUU
raJgbBaHUYECKOrO 3JIEMEHTA.

23. Obparumble U HeoOpaTHMBbIEe MeKTpoabl. Kinaccupukanus oOpaTUMBIX 3IIEKTPOIOB (JIEKTPOIBI MEPBOTO
pona).

24. OmnpeneneHue JICKTPUUECKON MPOBOJMMOCTH pacTBOpoB. KoHaykTomeTpuueckas siueiika. OmnpexperneHue
CTETICHH U KOHCTAHTHI IUCCOIMALINH C1a00T0 3JICKTPOJIMTA 10 SIEKTPHUECKON MPOBOJUMOCTH PACTBOPA.

25. PaBHOBECHBIE IIEKTPOAHBIE MPOLIECCHI M AIEKTPOJIBIKYIIINE CHIIBL. DIEKTPOJ, NMEKTPOIHBIN MOTSHIHAT U
3.1.C. ANEKTPOXUMHUUECKOU LICTIH.

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

27. ®a3oBbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpamma cOCTOSIHUSI CEpBI.

28. PaBHOBecHBIE O3JEKTPOAHBIE IIPOLECCHl M AJNEKTPOIBUXKYIIHE Cuibl. OOpaTuMble W HeoOpaTUMbIe
anekTpobl. Kiaccudukariys 00paTUMBIX 3JIEKTPOIOB (JIEKTPOJIBI BTOPOTO POJIA).

29. TanpBaHMYECKHI JJIEMEHT. XUMHYECKHE W KOHIIEHTPAIIMOHHBIC TallbBaHHYECKHe 3JIeMeHThl. O0mue
BBIP@YKEHHUS I 3.1.C. TaJbBAHUYECKOIO JJIEMEHTA.

30. PaBHOBecme Mexay TBepAodW ¢a3oil W paciulaBoM B OWHApHBIX CHCTEMaX. TepMUYECKHH aHalu3.
JunarpamMma cocTostHUS OMHAPHBIX CUCTEM C 3BTEKTUKOM. [IpaBuio peryara.

31. TlormxeHne TeMmepaTypsl 3aMep3anust pactBopa. Kprnockonwus. [1oBeieHre TeMIiepaTypsl KHTICHHAS PacTBOpA.
36ymuockomusi. Ocmoc. M30ToOHHYECKHE pacTBOPEI.

32. ®a3oBnle PpaBHOBECHA B OJTHOKOMIIOHCHTHBIX CUCTEMAX. I[I/Ial"paMMa COCTOsIHHA BOOBI.

Paznen «Xumunueckas kuHeruka» (OIIK-2, OITK-8)
1. OcHoBHBIC MOHATUS M HOCTYJATHl (OpPMaIbHOM KMHETUKHU. [IpsiMas um oOpaTHas KMHETHYECKHE 3a/1auH.
[TapameTpsl KHHETHYECKUX YPaBHEHHH.
2.  MonexysipHOCTh U TIOPSJOK peakiuu. MeToabl onpeieieHus mopsiKa peakui. Peaknnu nepeMeHHOro
nopsiaka (IPUBECTH IPUMEPHI).
3. VYpaBuenue Appenuyca. CrocoObl onpeaesieHus ONBITHOW SHEPTUU aKTHBALUK, U €€ CBA3b C SHEPTrUsIMU
AKTHBAIIUH 3JIEMEHTAPHBIX MTPOIECCOB.
4. KuHernueckoe OINMCAHWE HEOOPATUMBIX PEaKIWH IEePBOTO TOpPSIKa B 3aKPHITBIX cUCTeMax. Bpems
MOJYNIPEBPALICHUS U CPEAHEE BPEMSI )KU3HH MCXOTHBIX MOJIEKYIL.
5. OOpaTtuMmas peakuusi IEpBOTO MOPsAKa U ONpeeIeHNE €€ KHHETHYeCKUX napameTpoB. CKOpOCTh peaKuu
Y XUMHUYECKOE CPOJICTBO.
6. HeoOpaTumble peakliuy HYJIEBOIO M BTOPOTO MOPSAKOB, ONpeieleHNe KOHCTAaHTbl CKOPOCTH M3 OTBITHBIX
JNaHHBIX. ABTOKaTaJUTHYeCKash peakuus. Bpems mnomynpeBpamieHdss (Ipyd OIMHAKOBBIX KOHIEHTPAIMAX
KOMITOHEHTOB).
7. Heobpatumble MOCIENOBATENbHBIE PEAKIMH MEPBOTO MOpAAKa (TOYHOE W MPHOMKEHHOE pelIeHus
KMHETHYECKOH 3a/1aun).
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8. VYpaBmenne Muxasmuca-Menren. OmpeneneHne ero KHHETHYECKHX MMAapaMeTPOB M3 ONBITHBIX JaHHBIX.
ComnocraBnenue co cxeMoil JIanrmropa-XuHIIEIbBY/1a B T€TEPOr€HHOM KaTaln3e.

9. Kunernka hepMEHTaTUBHBIX PEAKLUI C KOHKYPEHTHBIM HHTHOUPOBAHUEM.

10. HepasBerBicHHble menHble peakiun. CKOPOCTh TEMHOBOH M (POTOXMMHUYECKOH peakinud 00pa30BaHUs
HBr. YpaBuenue boaenmreitna-JIunaa.

11. Ckopoctu peaknuié B OTKPBITBIX CHCTEMax. YpaBHEHHE Ui CTAllHOHAPHOH CKOPOCTH pEakUud B
peaxkTopax HACANBHOIO CMELICHHS M WICAIbHOTO BbITeCHEHMA. CKOpPOCTH PEaKkUMH IIEPBOrO IMOpPSAIKa B
peakTope HaeanbHOro cMelieHus (HeoObpaTnMas 1 oOpatumMas peakius). Onpenenenne KOHCTaHT CKOPOCTH 10
CTaLlMOHAPHBIM KOHLEHTPALIMSIM HCXOJHOTO BEIECTBA U MPOAYKTA PEaKIIHU.

12. Hcnonb3oBanue aauabaTUYECKOTO MPUOMMKEHUS Ui ONHMCAHWA XHMHUYECKOM peakIMy YacCTHII:
[IOBEPXHOCTh MOTEHIMATIBHON SHEPTUH, IyTh PEAKLUU, SHEPT U aKTHUBALIUH.

13. Teopusi akKTHBUPOBAHHOTO KOMIUIEKCA M CTaTHCTHYECKHH BBIBOJ OCHOBHOTO YypaBHEHHs. B3ammocBs3b
ONBITHOM Y ICTUHHOM DHEPTUM aKTUBALUU.

14. TlpumeHeHue TEOPHH aKTHUBHBIX COYAAPCHUN K OMMOJIEKYIISIPHBIM PEAKLIUSIM.

15. Untepnperanusi NpeAdIKCHOHEHUUAIBHOTO MHOXHTENSA B CTATHCTUYECKOM U TEPMOIUHAMUYECKOM
acIeKTaxX TeOPUH aKTHUBUPOBAHHOTO KOMILIEKCa. DHTPONHS aKTHBALINH.

16. MoHoMoONeKy sIpHBIE PEAKLUH U UX ONHMCAHUE B TEOPUU aKTUBHPOBAHHOIO KOMIUIEKCA (B CTATHCTHYECKOM
U TEPMOAVHAMHYECKOM aCIEKTaXx).

17. Kunernueckue OCOOCHHOCTHM MOHOMOJICKYJISPHBIX peakiuii. [IpuMenenue teopum coynmapenmii. Cxema
JIunnemana.

18. Peakuum B pactBopax. YpaBHeHHe CMOJYXOBCKOTO M €ro INPUMEHEHHE B KHHETHKE OHMMOJIEKYISIPHBIX
pEaKUuid.

19. Kunernyeckne XapakTEpPUCTHUKH dJIEMEHTapHBIX mpoueccoB (oroxumun. [Ipuammn Ppanka-KongoHa.
dusznyecKkre 1 XUMUYECKUE CBOMCTBA MOJIEKYJI B 3JIEKTPOHHO-BO30YKI€HHOM COCTOSIHUH.

20. 3akonwl (otoxmmuu (3akoHbl byre-Jlambepra-bepa, Banr-I'odda, Ditamreiina). KBaHTOBBIN BBIXOI.
MHoro¢poToHHOE TIOTJIOIIEHHE.

21. OcHOBHBIC TOHATUS W KJIAacCH(PUKAMK B KaTaluM3e: TETEPOreHHBIW M TOMOTEHHBIN KaTaius,
(epMeHTAaTUBHBIN KaTainu3, aBTOKATAIN3, AaKTUBHOCTD U CEJIEKTUBHOCTD KaTalnu3aTopoB, yncio 06opotoB (TOF
u TON). Katanu3 Ha HAHOYACTHIIAX.

22. MexaHU3Mbl KUCIIOTHO-OCHOBHBIX KAaTaJIMTUYECKUX peakIui W uX kiaccuukanus. Lleomutbr m ux
cBolicTBa. TBepable KUCIOTHI KaK KaTaJln3aTOPBbI.

23. Kuneruka peakuuii 0OIIEro KHCIOTHOTO W OOIIEr0 OCHOBHOTO Karain3a. MeXaHu3Mbl peakuui u
JIMMUTHPYIOIIME CTaUU IpoLecca. Y paBHeHHE bpeHcTena u ero aHanus.

24. Kunetnka TreTepOreHHO-KaTaJUTUYECKUX peakudid ¢ aud@y3MOHHBIMH OrpaHHYEHHsIMU. BHemrHss
TG hy3us.

25. KuHeTHKa KaTaIMTHYECKHUX peaKIMii BO BHyTpeHHeH audy3HOHHOM 001acTH.

26. DnexTponuTHYeCKas ~ JUCCOIMAlUS:  OKCIHEPUMEHTANbHbIE  MPOSBICHUS W KOJMYECTBEHHBIE
cooTHoweHHsA. I []pyunHBl yCTOWYMBOCTH MOHOB B PACTBOPax 3JIEKTPOJIUTOB. T€OpHs CHIIBHBIX 3JEKTPOJIHUTOB
Jeb6as-XroKKens.

27. YpaenbHas W OSKBUBAICHTHAs 3JICKTPOIPOBOJHOCTH JIEKTPOIUTOB. [IOMBMKHOCTH OTIENBHBIX HOHOB.
Omnupuueckuiil 3akod Konbpayma u ero obocHoBanune OH3arepom.

28. UYmucna mepeHoca, HOHHBIE 3JIEKTPONPOBOAHOCTH, IMOABMXHOCTH W Ko3hduuuentsl auddysuu, wnx
3aBHCHMOCTH OT KOHILIEHTPAI[H PacTBOpa.

29. 3aBHCHMOCTb 3KBUBAJEHTHOH BJIEKTPONPOBOAHOCTH OT TEMIIEPaTyphl, NPHPOIBI PACTBOPUTEIS H
KOHIIEHTpaLK pacTBopa. Y paBHeHue OH3arepa.

30. Iponeccwt muddy3num u MUrpau B pacTtBopax siekTponutoB. Dopmyna HepHcra-DiiHInTelHA.
Juddy3noHHbIi MOTEHIMAT HA TPaHUIIe ABYX PACTBOPOB.

31. Pa3HOCTM TmOTEHIMAJIOB B DJJIEKTPOXUMHYECKHX cHcTeMax. Ilorenumanst Bonsra u ['anbBanm.
IToBepXHOCTHBIN MTOTEHLIAAT.

32. DneKTpOXUMHYECKHH IOTEHIMAaN. YCJIOBHS DPaBHOBECHS Ha TpaHHUIE DIEKTpoJa C PAacTBOPOM U B
3JIEKTPOXUMHUYECKOH 1enu. Y paBHeHue HepHera.

33. CranpaptHeie 3nekTpoaHble noteHuaibl. Pacuer 9/1C ¢ moMompo Tabuul cTaHJAPTHBIX MOTEHINANIOB.
Huarpammel [1yp6o.

34. Kiaccudukaiys 3JIeKTPOIOB U DIICKTPOXUMHUSCKUX LIETICH.
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35. VYpaBuenue ['n06ca-I'enpMronpiia v ero NPUMEHEHUE K 3JICKTPOXUMUYCCKUM CHCTEMaM.

36. Omnpenenenne mertogoM DC sneprun ['m66ca, SHTAIBINU U SHTPOIIMU XUMHUYECKON PEaKIHH.

37. Omnpenenenne meroaom D/C koaddunmentos akruBHOCTH, pH pacTBopa, Npon3BeACHU pacTBOPUMOCTH,
KOHCTaHT yCTONYMBOCTH KOMIUIEKCHBIX COSTMHEHNN.

38. DnekTpokanuusipHbIe sBIeHUs. [[oTeHIMaN HYJIeBOTO 3apsiaa. 3aBUCUMOCTh TTOBEPXHOCTHOTO HATSKEHHUS
OT TIOTEHLIMAJIA B PACTBOPaX MOBEPXHOCTHO-aKTUBHBIX M TOBEPXHOCTHO-HEAKTHUBHBIX 3JICKTPOJIHUTOB.

39. MonenbHble MPECTABICHUS O CTPOCHUH 3apsKCHHOW Mex(a3Hoi rpanuiel (Monenu ['enpmromnbia, ['yu-
Yammena, [Itepra u ['pama).

40. TIlonsporpadus: CyniHOCTb METOAA, YpaBHEHHE MoJsporpaduueckoll BoIHBI. YpaBHeHHe MibkoBHYa ISt
PTYTHOTO KaIlalolIero 3J1eKTPoAa.

41. DnexTpoXMMHUYECKHe IMPOILECCHl, MPOTEKAOIe PH KOPPO3UH METAIIOB: CTAIMOHAPHEIN MOTEHIMAT H
TOK CaMOpacTBOPEHHS MeTaiia. MeToabl 3allUThl METAJIIOB OT KOPPO3HH.

42. XuMudecKkue MCTOYHHKH TOKa. TepMOTUHAMHUYECKHWE M KHHETHYECKHE acleKThl uX pabotrel. [IpuumHbl
camopaspsiza.

Pa3znesnbl «XuMH4YeCKasi KHHETHKAY, «jekTpoxumus» (OITK-2, OTIK-8)
1. Xumnueckass kunetuka. @opmanbHass kuHeTUKa. CTelneHb NPOTEKaHUs XUMHUYECKOH peakiuu. CKOpPOCTh
peakuuu. Kunernyeckoe ypaBHeHHE.
2. Xumunyeckas kuHeTnka. Koncranrta ckopoctu. Ilopsinok peakuuu. Peakiiuu HyleBoro, nepBoro U BTOpOro
nopsaka. [lepuon nonynpeBpaieHust.
3. MonekynspHas XUMHUYECKasi KWHETHKa. MeXaHU3Mbl XUMHUECKUX peakiuil. MoJIeKyIapHOCTh U MOPSAIOK
peakuuu. MeToibl onpeIeNIEHUs MOPAJIKa XUMUYECKUX PEAKIUH.
4. MonekynsapHas xuMudeckast knuaeTuka. Cloxxable peakiun. OO0paTUMble XUMUYeCKre peaknnd. M3menenne
KOHIEHTPALUH PEarupyroNNX BEIECTB B XO€ PEAKIIHN.
5. MonekynspHas xumMu4yeckas KnHeTuka. CioxHele peakiyy. ConpskKeHHbIE XUMHUECKHE PEaKIIHH.
W3MeHeHne KOHIIEHTPaluy pearupyouX BEMIECTB B XO€ pPEaKIUH.
6. MonekynsapHast Xumuueckas Kuaetuka. Croxxuble peakuuu. [lapanienpHble XUMUYECKUE PEAKLIUU.
N3MeHeHne KOHIIEHTPALMU pearnupyoNuX BEIIECTB B X0/I€ PEaKIiu.
7. KoHcTaHTa CKOPOCTH peakiivu. BiusHue Temieparypsl Ha CKOpocTh peakiuu. [Ipasuio Baut-I'odda.
VYpaBHeHne Appennyca. PU3N4eCKU CMBICT BETMYHH YpaBHEHHsI AppeHuyca.
8. KoncranTa ckopocTH peakiui. BiusHue TeMnepatypsl Ha KOHCTaHTY CKOpocTH peakuuu [loHsTre sHepruu
aKTUBAIUH. DKCIIEPUMEHTAIBHOE ONIPEIETICHNE IHEPTUN aKTUBALIH.
9. KoHcTaHTa CKOpOCTH peaknnu. BinsgHne TeMneparypsl Ha KOHCTaHTY CKOPOCTH peakiuu [lonsaTre sHeprun
aKTUBALMH. DKCIIEPUMEHTAIBHOE OIIPE/ICIICHNE SJHEPTUN aKTUBALUH.
10. Karanu3z. O0mue mojoKeH!sI H 3aKOHOMEPHOCTH KaTali3a. JHepreTHIecKas CXeMa peakify C yJyacTheM
KaTajau3aTopa.
11. T'omoreHHsIN Katanus, npuMepsl. CKOPOCTb, KOHCTAaHTa CKOPOCTH TOMOTEHHOTO KaTallnu3a.
12. T'eTeporenHslit KaTanus, npuMepbl. CKOpOCTh, KOHCTAHTa CKOPOCTH TOMOT€HHOTO KaTajun3a.
13. Cnoxuble peakiinu. Kiaccu(pukaius CIoKHbIX peaklui B XHMUYECKONH KHHETHKE.
14. KuHeTrKa reTeporeHHbIX MpOoIecCOB, KOHCTaHTa CKOPOCTH. 3akoHbl Duka i onucanus TuQQy3noHHBIX
IIPOLIECCOB.
15. Cnoxwnble peakuuu. LlenHbie, OTOXMMUYECKUE PEAKIIHH.
16. Tumsl >meKTpoXUMHUYECKUX cucTeM. CHBOEHHBIE XMMHUYECKHE IIENH, NMpuMep. BrlpakeHue mnsg 3.1.cC.
JBOMHOI XUMHUYECKOH LIEIIH.
17. Teopuu rereporenHoro karannsa. MyneruruietHas treopus (A.A.banannun). Teopust akTUBHBIX aHCaMOJIe
(H.1.Ko6o03eB). Dnekrponnas Teopus karaiausa (C.3.Porunckuii, ®.D.BonbkeHIITeiH).
18.  DnexTpoXMMHYECKHE  CHCTEMBl  (9JIEeKTpoXuMHuuyeckue  wenu). I[lpuHnumel  kiaccudukanuu
INEKTPOXUMHUIECKHX IIeTICH.
19. Tursr anekTpoxuMuIecKkux cucteM. Puzndeckue, alIoTPOITNIECKHE IEMH, TPUMEPEHI.
20. [Torenuuomerpus. OnpeneneHue U TeopeTnieckoe obocHoBanue. [Ipsmast moTeHIHOMETpuSI.
[ToTeHmoMeTprUecKOe TUTPOBAHHE.
21. HepaBHOBECHBIE AJIEKTPOJHBIE IPOLECCHL. OJIEKTPOJIW3 M €ro OCHOBHBIE 3aKOHBI. Hampsokenwe mnpu
anektponuse. [lepenanpsokenne npu anekrponnse. [lotenuman pasnoxkenus (Beigenenus). Ilepenanpspkenue
Ha 3JIEKTPOZE.
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22. Tumbl dIEKTPOXUMUIECKUX CUCTeM. IIpocThie, crioskable XuMudeckue 1enu. [Ipumepsl. Bripakernwue 3.1.c.
JUIS. BOAOPOAHO-KUCIOPOIHOTO 3JIEMEHTA.

23. Tumbl 3nekTpoXuUMHUYECKUX cucteM. KOHIeHTpallMOHHBIC IENH MEepBOro, BTOporo poxa. Ilpumepsl,
BBIpKCHHS IS 3.11.C. BeIpaxkenue 3.1.¢. s ameMenTa Jaauens-Sxoon.

24. HepaBHOBECHBIE JIEKTPOIHBIE MTPOIECCH M HX OTIIMYHS OT PABHOBECHBIX. DJIEKTPOIHAS TOJSPU3ALIUS.
[onsporpadmus.

Pasznen «Iucnepcunie cuctembn» (OIK-8, OIK-2)

1. OcHoBHBIE 3amauuM KOUIOMIHOW XuMmHuH. KonuuecTBeHHas XapaKTEpUCTUKA AHUCIEPCHBIX CHCTEM.
Knaccudukanus mo pazmMepy 4actuil (TUCIIEPCHOCTH).

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

3. UroOsl BeI3BaTh Koarymsiuioo 10 mz 3oms rumpokcuaa skenesa (111), B xaxmom ciyyae motpeboBanioch
npwinth: 7,6 ma 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NapS04 u 13,5 vz 0,001 H pactBopa Ks[Fe (CN)g].
Onpenenure 3HaK 3apsiia YaCTHI] 305151 ¥ BBIYHMCIUTE OPOT KOATYJIISAIMH KaXKIO0T0 3JIEKTPOJIHUTA.

4. Knaccudukanus AMCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSHHIO (a3, MO B3aUMOICHCTBHIO MEXIY
YaCcTHUIIAMU JUCTIEPCHOM (ha3, IO CTETIeHH B3aMMOICUCTBUS TUCTIEPCHOM (Da3bl C TUCTIEPCHON CPEIOH.

5. Kuneruka ObicTpoii koaryssinuu. Teopus CMOITyXOBCKOTO.

6. BusiHre KOHUEHTpaIK, TEMIIEpaTyphbl U 3JIEKTPOJIUTOB Ha 3aCTyJHEBaHHE KeJaTHHA.

7. O0mmas xapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOMBI UX MOTY4YEHHUS.

8 OOpazoBanue NMMO(GOOHBIX AMCHEPCHBIX CHUCTEM MpPU JUCIEPTHPOBAHUM; MPOLECCHl AUCTICPTUPOBAHUS B
MIPUPOJIE U TEXHHUKE.

9. KakoB MexaHW3M CTaOWIHM3aIlMH 3MYJIbCHH ITOBEPXHOCTHO-aKTUBHBIMH BemiecTBamu? Pazbepure Ha
pUMepe 3MYJIbCUI TUIIA M/B B IPUCYTCTBUH 3MYJIbraTopa ojeara HaTpusl.

10.IToBepXxHOCTHOE HATSDKEHUE OJHOKOMIIOHEHTHBIX JKUAKOCTeH. JlMcrepcHOHHbIE W HEAUCTIEPCHOHHbBIE
B3auMozeiicTBus. PaboTa Koresuu.

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

12. Kakoe siBjieHHE Ha3bIBaETCsl TUKCOTpomuei? B kakWxX KOJUIOMIHBIX cuUcTeMax oHO HaOmomaercs? [lpu
KaKuX yCIOBHSX?

13. Crpoenne wMuuemisl TuApopoOHOro 30is. BiusHHME KOHIEHTpaMM M HPUPOABI  BIIEKTPOJIUTA
(uaouddepenTtHbie 1 HenHAND)EPEHTHBIE HIEKTPOJINTHI) Ha BEJIMYMHY U 3HAK 3apsa KOJJIOUAHBIX YacTHULL.
14. Metonbl U3MepeHHsI MOBEPXHOCTHOTO HATSKEHUS M CBOOOHON TTOBEPXHOCTHOM SHEPTUH TBEPABIX TEI.

15. TosicHuTEe MEXaHU3M CONMOOMIH3ANNY. | e B TPaKTHKE UCIIONIB3YIOT 3TO SIBIICHUE?

16. 3aBHCUMOCTE TOBEPXHOCTHOTO HATSKEHUS BOJHBIX pacTBOpPOB OT KoHLeHTpauuu ITAB. IloBepxHOoCcTHas
aKTUBHOCTb. YpaBHeHue lllumkorckoro. [Ipasuna Jrokno-Tpayoe.

17. CenMeHTaIIIOHHAS U arperaTuBHAs YCTOWYMBOCTD AUCIIEPCHBIX CHCTEM.

18. Hanmmmmre gopmyity MULeIuIbl 300151 Hoauaa cepedpa, MOIyuYeHHOTO IPH B3aUMOICHCTBUH pa30aBIeHHOTO
pacTBopa onuaa Kanus U n30bITKa HUTpaTa cepedpa. Kakos 3apsi Oyuer uMeTh rpaHyna?

19. Bnusinue naaudQepeHTHBIX 1 HeMHANPHEPEHTHBIX SIIEKTPOIUTOB Ha AJIEKTPOKMHETHUECKHUH TOTEHIHAT.
Crpoenune MULEIT THAPOPOOHBIX 30JIEH.

20. ®akTopbl arperaTUBHOM YCTOMYNBOCTH AUCIIEPCHBIX CUCTEM.

21. Hamumute ¢dopmyiny MuIEmIsl 307 OpoMuaa cepebpa, TONYYEHHOTO TIpU  B3aMMOJCHCTBUU
pa30aBIEHHOrO PacTBOpa HUTpaTa cepedpa M30bITKOM Opomuaa Hatpust. KakoB 3apsin Oyznet uMeTs rpanyna’?
22. YCcTOMUMBOCTb U KOAryJIsilus KOJUIOMAHBIX CUCTEM. B3anMHas KoaryJssus 307ei.

23. Tonkure TIeHKH: IEHHBIE U OMYJIbCHOHHBIE. [Iprpoaa ycToiunBocTH.

24. 3onp Honuaa cepedbpa momydeH nobasierneM K 20 mz 0,01 H pacTBopa Hommma xamwst, 28 ma 0,005
pactBopa HuUTparta cepebpa. Hamummure GpopMmysly MULEIUIBI TOTYYEHHOTO 307151 U ONpeAeIUTe HalpaBlieHHE
JBIDKEHHS TPaHyJibl 30151 Hoauaa cepedpa mpH dJeKTpodopese.

25. Teopus ycToWauBOCTH | Koaryiisiimu kojutonnoB (I'.dpefimmxa, I'.Mromtepa, teopus JJJIDO).

26. ToHnkre TIeHKH: IEHHBIE U OMYJIbCHOHHBIE. [Iprupoaa ycToi4nBOCTH.

27. Hannmwure GopMyiy MULEIUTBI Cybdara Gapusi, HOIy4€HHOTO CIMBAaHUEM OAMHAKOBOTO 00beMa CHIBHO
pa36aBIIEHHOr0 pacTBOpa XJopraa 0apus U MeHee pa30aBICHHOTO PacTBOpPA CEPHON KHCIOTHI.

28. AJCOpOIMOHHOE MOHMKEHWE MPOYHOCTH TBepiabix Ten (d3ddekr Pedunnmepa). OcHoBHbIE (HOPMBI
nposiBiieHus dpexTa.

29. OcoOeHHOCTH ONTHYECKUX CBOMCTB AUCTIEPCHBIX cucTeM. ONTHYECKUE METOIBI aHATTN3a JUCTIEPCHOCTH.
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30. OOpsicHHTEe MexaHW3M HaOyXaHHS M pPAcTBOPEHHUS IOJIMMEpPOB Ha MpuMepe Kayuyka. Uto Ttakoe
M30UPATENBHOCTD MpoIiecca Ha0yxaHus?

31. OtnuuutenbHble OCOOEHHOCTH PAacTBOPOB TOJNHMMEPOB M KOJUIOMIOB. SIBICHHE aHOMAIBLHOW BSI3KOCTH
PacTBOPOB BBICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumMeHTaioOHHO- 1A (pPy3MOHHOE paBHOBECHE, ONIPeIeICHNE Yrciaa ABOTaapo.

33. BnusiHue KOHUEHTPALUH, TEMIIEPAaTYPhl U DJICKTPOJIUTOB Ha 3aCTyAHEBaHME jkenaTuHa. [loueMy cTyaHun —
3JIACTUYHBIE, & TeJIN — XPYIKue?

34. Tepmoaunamuka agcop6unu. [1oBepXHOCTHO-aKTHBHBIE M TIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

35. Knaccudukauus u Metoasl nonyyenus reneii. [Ipuseaure npumepsl. CTyIHH.

36. Tloporu KoaryJsiiiy 3JEKTPOIUTOB ISt HEKOTOPOTO THAP030ist paBHBL: Cnanoz = 300 ammons/n, Cugcrn=
12,5 mmonwv/n, Cnazsos = = 147,5 mmonw/n, Cuciz = 0,17 mmonw/n. Kakoii 3apsi HECYT 4acTHIBI 3071517

37. Aspozonu. Knaccudukanus. Jnekrpuyeckue cBOHCTBa aspososieil. [IpakTuieckoe ucmonb3oBanue.

38. KomnunuecTBeHHbIE XapaKTEPUCTHKH JIUCIIEPCHOCTH: AMCIEPCHOCTh, paluyC KPHUBH3HBI, YAeTIbHas
noBepxHOCTh. [IoHsATHE 0 MMOPUIBHBIX M TMOPOOHBIX TUCTIEPCHBIX CHCTEMAX.

39. UroObl BbI3BaTh Koaryisiuio 10 mz 301 ruapokcuna xenesa (I11), B kaxmoM ciaydae motpeboBanioch
npwinTh: 7,6 M 2 H pactBopa NaCl, 11 mz 0,01 1 pactBopa NapS0s u 13,5 mx 0,001 1 pactBopa Kz[Fe (CN)s].
Omnpenenure 3HaK 3apsia YACTUI] 30J11 U BBIYHCIINUTE ITOPOT KOATYJISMH KX0T0 3JIEKTPOJIUTA.

40. Iuddyszus B kommonaHerx cuctemax. Csa3p kodddunmerra quddy3un ¢ pasMepoM JacTHIl.

41. Dmynecun. Kimaccudukanus smynbenil. MeTob! onpeiesieH st THITa MyIIbcHii. OCHOBHBIC TPUMEHEHHSI.
42. 3onb OpomMuIa cepebpa NMoaydeH peakiuedt nBoitHoro oomena 16 vz 0,005 H pacTBopa HUTpaTa cepedpa u
40 mn 0,0025 v pactBopa Opomuaa kaiaus. Kakoi u3 aByx snmekTpoiautoB — MgS0s mwin Ks[Fe(CN)s] —
OyzaeT UMeTh OOJBIIHNIA MOPOT KOATYJISIIHUHU IS TOTYYEHHOTO 3071517

43. Ilensl. [lomyuenue u ctpoeHue. Y cTORYHBOCTD IeH. OCHOBHBIC IPUMEHEHUSI.

44. Teopus yCTOMYMBOCTH U KOATyISAIUU THAPOPOOHBIX KOJTOWIOB PACTBOPAMH AJIEKTPOIUTOB.

45. Kak pacmonoxarcst IopoTH KOaryJsIiuu B me-5k6/1 B psiy pacTBopoB coneit AlCls, MgS0s4, NaH2P04 ms
OTPHLIATEIHHO 3apsHKEHHOTO 307151 JUOKCHAa KpeMHust? JlaiiTe moscHeHusI.

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

47. Cenumenrtauus. CelMMEHTALMOHHBIA aHaIu3 cycrneH3ui. YpapHeHnne CTokca-OHIITEHHA.

48. Hau 3o0mb ruapokcuzaa sxenesa (1) u 301p cynbduma cypemsr (III). s koarymsiuu 3TUX 30Jei
MPUMEHIIH PacTBOPbI OJIMHAKOBON HOpMaIbHOW KOHIeHTpaluu cieaytonmx comneii: Ca(N03)z, AICI3, Na2S04
n Ks[Fe(CN)s]. Kakoro pactBopa moTpeOoBasioch Uil KOAryJsiiMM KaKAOTO W3 30Jied HauMeHbIIee |
HanOoJbIIee KOIUYECTBO?

49. Munemioobpa3oBaHue B BOJHBIX U HEBOJHBIX cpeaax. TepMoarnHaMIKa MUTIETIO00pa30BaHusl.

50. CtpykTypooOpazoBaHue B JUCTIEPCHBIX cucTeMax. OCHOBHBIE THIIBI CTPYKTYP.

51. Kak pacnosnoxarcsi MOpord KoaryJsiuiu B Me-9k6/1 B psagy pactBopoB corneit NaCl, AlCls, NaxSO0s,
NaH2P04 mst 3055 runpokcuna xenesa (I11), monyuennoro meromom ruaposusa’? JaiTe nmosicHeHuUI.

52. MeTo/bl MOTYYeHHUSI M OUYUCTKU JUCTIEPCHBIX cucTeM. [lomydenne 30ei METOIOM MEeNTH3AIUH.

53. MonekyasipHO-KUHETUYECKHUE CBOMCTBA KOJUIOUAHBIX CUCTEM.

54. 3onp Opomuaa cepedpa MonydeH peakiueid qoiHoro oomena 20 .z 0,005 H pacTBopa HUTpaTa cepedpa u
20 mn 0,0025 H pactBOopa OpoMuaa kanus. Hanummre GpopMyny MHIENIIBI TOMYYEHHOTO 30JI1 M ONIPEIeTUTe
HanpaBJICHUE ABIKCHHS TPaHyiibl OpoMuaa cepedpa npu anekrpodopese.

55. O6pa3oBanue JHOPOOHBIX AMUCIEPCHBIX CHCTEM HIPH IUCIEPTUPOBAHMH; KOHAEHCHpOBaHWH. lIpumepsl.
CTpoeHre MUTEIUTBI KOJIOWTHOW YaCTHIIB.

56. CTpyKTypHO-MeXaHHueCKuil Oaprep o Pednnaepy - kak GakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.

57. Hamumwure ypaBHEHUS peakUHid, BBIPAKAIOMIMX MPOLECCHl, MPOUCXOISIINE MNpPU IOJYYECHUH 30JIs
runpokcuna xxenesa (111) meromom runponunza. M300pa3ure cTpoeHHE MHIIEIIIBI JAHHOTO 305

3agaun no «Ko1onaHOH XUMHH»)»

UroOwl BbI3BaTh Koaryisimuio 10 amr ruzpposonst cynbduna meimbsika (l11), morpeboBanocs B KakaoM cirydae
mpwinthk 0,25 mz 2 1. pactBopa NaCl, 1,3 iz 0,01 u. pacrBopa CaCl, u 2,76 ma 0,001 u. pactBopa AlCls. Kakoit
3apsiJl IMEIOT YacTHIIBI 3011517 UeMy paBeH Mopor KOaryJsiiiuy KaxI0To dJIEKTPpoIuTa?

70 (NaCl); 0,85 (CaCly); 0,902 mmoms/n (AICI3)

50 (NaCl); 0,65 (CaCly); 0,092 mmoms/n (AICI3)

OJIOKUTEILHBIN
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OTpUIIATETbHBIN

s xoarymsuu 10wz 30mst tunpokcuna xkenesa (111) B kaxnom cirydae Obuto go6asieno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mz 0,01 1. pactBopa Na:SO4 u 3,7 mz 0,001 u. pactBopa NasPOs. Onpenenute: a) moporu KoaryJisiuy,
0) 3apsi 4acTHIl 30J15, B) OTHOIIEHHE KOAryIUPYIOIIe CTOCOOHOCTH NOHOB.

150 (KCI); 15 (Na2S0s4); 2,25 mr-sks/n (NasPOs);

105 (KCI); 6,25 (NazSO4); 0,37 mr-sks/m (NasPOa);

Iopor koarymsiuuu 0,01 M pactBopa KoCroO7 mo OTHOIIEHHIO K 30710 OKCHIa altoMUHHA paBeH 630 mmonv/a.
Omnpenennute KOIMYECTBO AIEKTPOIUTA, HeOOXoauMoe Aj1sl Koaryasiuuu 10 Az 3Toro 3071s1.

a). 6,3cM®;  6). 12,4 em®.

[oporu koarynsiuu 3NEeKTPOTUTOB A 30718 cynbduna mbimbska (111) paBabr: Cnact = 60 mmonw/z, CMQCI2 =144

mmons/n, Cpe =01 mmons/n, Cy, oo, =29,3 mmons/n. Oupenenure 3apsu rpamyi 3011 cyabpuaa mpmubska (1)

Y OTHOIIIEHUE KOATyJIMPYIOIIEH ClIOCOOHOCTH HOHOB.
MOJ0XKUTEIbHBIN

OTpULIATEIbHBIN

1:14:300

1:7:200

Onpenenute 3Hepruto ['m66ca Gs MOBEPXHOCTH Kareidb BOJISHOTO TymMaHa Maccoi. M = 4 1 mpu 293 K, ecnu
HOBEPXHOCTHOE HATSHKEHUE BOAbI 6 = 72,7 MJIk/M?, muoTHOCTh Boasl p = 0,998 r/cm®, aucnepcHocTs yacTtur D =
50 Mmxm L.
87,41 IIx
125,3 JIx

PaccuuTaiiTe NOJIHYIO MOBEPXHOCTHYIO SHEPTHUIO 5 T' AMYJIbCUH O€H30J1a B BOJe ¢ KOHUEHTpauuen 75 % (macc.) u
nucnepcHocThio D = 2 mMxm™ npu Temneparype 313 K. IlnotHocts Gensona npu sToi Temmeparype p = 0,858
r/cm®, moBepxHOCTHOE HaTsoKeHue o = 32,0 MJDk/M%, TeMrepaTypHbIii KO3(P(UIMEHT MOBEPXHOCTHOTO HATKEHHS
oensona do/dT = — 0,13 mJLx/(M?-K).

3,81 JIx

5,62 JIx

PaccunTaiiTe JaBieHne HACHILIEHHBIX MAPOB p Hax KarisiMu Boawl ¢ aucnepcHocthio D =0,1 mpu temneparype
293 K. JlaBneHue mapoB BOJbI HaJl TUIOCKOM MTOBEPXHOCTHIO IIpH 3TOM Temmepatype Ps = 2338 Ila, miIoTHOCTE BOJIBI
0 =0,998 r/cm®, noBepxHOCTHOE HaTsKREHKE BOABI G = 72,7 MJlK/M?.

3786 Ila
2875 I1a

Onpenennte kodbbumment xuddysun D u cpenrexkBagpatnynbiii casur A gacTHIB ruapo30ss 3a Bpemst T = 10

C, €CJIM paanyc 4acTuLbl I' = 50 HM, Temneparypa onbita 293 K, BA3KOCTb cpensl 7] = 10~ Ha-c.

12,42 Mxm
9,26 MKM

Omnpenenure paguyc 4acTHI THAPO30Js 30JI0Ta, €CJIM TMOCE yCTAaHOBJIECHUS IU(QPYy3MOHHO-CETUMEHTAIIMOHHOTO
paBroBecus mpu 293 K Ha BbicoTe h = 8,56 ¢M KOHIIEHTpAIHsI YaCTHIl U3MEHSETCS B e pa3. [IIOTHOCTh 30J10Ta p =

19,3 r/cM®, mmotHOCTE Boztbl O, = 1,0 r/em®.

3,98 um
6,32 uMm
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IToTok cBeTa ¢ JUIMHOM BONMHBI A = 528 HM, mpoxomas 4epe3 smyinbcuio CCls B Boge Tommuuoit cinost | = 5 com,
ocialsieTcst B pe3ysibTaTe CBeTOpaccesHus B ABa pasza. Paccumraiite paamyc 4acTui AuCNepcHON (asbl, eciu ee

. = 1,460, Boger N, = 1,333. Cger
paccemBaeTcs B COOTBETCTBUH C ypaBHeHHEM Panest u ocimabisiercst o 3akoHy byrepa — Jlambepra — bepa.

25,6 aM
22,3 M

o0bemnoe conepxkanue C, = 0,8 %, mokasarenb NpeNIOMJIECHHUS CCls n
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Ipumep na6oparopusix 3ansaruii (5 cemectp) (OIIK-2, OIIK-8)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUSA 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 cOJM B BOJE, TaK K€ KaKk W MpPH JAPYT'HX HW3MEHEHUSX COCTOSHHS BEILIECTBA,
HabmronaeTcs OO MOTNOoNIEeHHE, THOO0 BhIACICHHE TEIUIOTH. M3ydeHnem TemnoBbixX 3(h()eKToB, MPOUCXOISAIINX C
BEILIECTBAMHU, 3aHHUMAETCSI HayKa TEPMOXUMUS. B OCHOBe TepMOXUMUU JIeKUT OTKpbIThIA B 1840 r. akan. I'. .
I'eccom 3aKOH, COTJIACHO KOTOPOMY menniogoll 3¢gekm peakyuu 3a8Ucum moibKo Om HA4aNbHO20 U KOHEUHO20
COCMOAHULL peazupyiowux Geujecms U He 3a8Ucum om mozo, KaKkum nymem OHU nepeuiiu om 00HO20 COCMOAHUS K
Opyzomy. 3akoH l'ecca sABIseTCS BIOJHE CTPOTMM TOJIBKO AJIsI HPOLIECCOB, MPOTEKAIOIIMX NPH IOCTOSHHOM
JIABJICHUH (B 9TOM CITy4ae TeTutoBor 3 ¢eKT paBeH AH 3HTANBINA) WM TPY TOCTOSTHHOM 00beMe (TOTa TeTIoBOi
s ekt Oynmer paBer Q). 3xech u B cienyroleld padoTe Mbl Oy/ieM paccMaTpUBaTh TEIIOBBIC 3PQEKTHI MPU
MMOCTOSSHHOM 00beMe Q.

ITpu momomy 3TOro0 3aKOHAa MOKHO PacCUMTaTh BEIHMUMHY TEIIoBOro 3ddexra mpeBpalleHusl BEIIeCTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOTO IIPSMOTo u3MepeHus. Hampumep, npu momomu mpsiMoro U3MepeHus
TPYAHO OMpPENENUTh TOYHO BEITMUUHY TEIUIOTH 00pa30BaHMsl KPUCTAJUIOTHAPATOB, TAK KaK Peakiusi 0Opa3oBaHUsI
KPUCTAJIOTHAPATOB M3 OE3BOAHOTO TBEPAOrO BEIIECTBA M BOABI HIET OBICTPO TOJBKO BHAdaue, IOKa He
MPOpPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPHCTAJUIMKOB OE3BOJHOTO BEIISCTBA, a 3aTEM PEaKIHsi CHIILHO
3aMeIIsieTCs M JIONT0 He 3akaHuMBaeTcs. Kpome Toro, mporecc OCIOXHSETCSl PaCTBOPCHUEM BEILECTBA B BOJIE.
OnHako mNpH TOMOIIM OCHOBHOTO 3aKOHa TEPMOXHMHMHM MOXHO ONPENENUTh TEIIOTy 00pa3oBaHUS
KPUCTAUIOTHApPATa, €CIM H3MEPUTh TEIJIOTY pAacTBOPEHHs O€3BOJHOM CONM M TEIUIOTY PacTBOPEHHS
Kpucrtajioruapara u u3 HepBOP'I BCJIMYMUHBI BBIYECTH BTOPYIO!:

Q = Q6€3B - prncr- (1)

IIpu pacTBOpeHUH COH B BOJE MPOTEKAIOT OJHOBPEMEHHO [[Ba MPOLECca:

1) paspyuieHHe KpHUCTAJIMUECKON pelIeTKd BeIecTBa M JUCCOLMAIMS MOJIEKYJ Ha HOHBI, MPH 3TOM

MMPOUCXOAUT MOIJIOUICHUEC TCIIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTIPEJISIEHHOE KOIMYECTBO TEIIOTHI, paBHOE Q2.
TemoTa pacTBOpeHHUs CONU paBHA aNreOpanvdeckoil CyMme TeIIoBbIX AP PEKTOB 3THX JIBYX IPOLECCOB:
Qpacme = QZ + Ql '

ITosToMy BemiecTBa, 00ONafaroNe TPOYHOH KPHUCTALIMYECKON PELIETKON M €i1abo THapaTHUpYOLIecs B
pacTBOpe, pacTBOPSIOTCS C IMOTJIOIIEHHEM TeIJIoThl. BemecTBa k€ ¢ HEMPOUHOM KPHUCTAIIMYECKON pEIIeTKOH,
o0pasyrolue B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HMOHBI, HAPUMEP WOHBI BOJAOPOJIA WIIM THAPOKCH]-HOHEI,
PacTBOPSIOTCS C BBIIACIICHUEM TEIUIOTHI.

Temnora pacTBOpeHHMs BEILECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPHTEI,
npuxopsierocs Ha 1 Moib pacTBopsieMoro BemiectBa. Eciu xxe Ha 1 Monb BemecTBa npuxonutcs 6onee 100-300
MOJIb PACTBOPHUTENS, TO JajbHEiIIee pa30aBlIeHHE pacTBOpPa OYEHb CJIA00 W3MEHSET BEJIIMYUHY TEIJIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus NPUHAMO  HA3LIBAMb  KOAUYECMEO  MENIombl,  NO2NOWAIOWEUCs  UlU
gvl0enAWelcs npu pacmeopeHuu O0O0HO20 MOJI Bewjecmed 6 MAaKOM KOIUYeCmee pAacmeopumens, Ko2od
danvHreluiee e2o0 000asIeHUe He CONPOBOICOACMCI USMEPUMBIM MENLOBbIM I DeKmom.

Ipunapne:xnocTn s padorel. CTEKIAHHBIN cOCyl ¢ MEIIAIKoW niH cocy Jproapa Ha 0,5 11; cTakaH Ha
0,5 1m; repmometp bekmana; ammyna A CoM; CTEKISTHHAA MAJI0OYKA; aHANTUTUYECKHE Bechl; ¢apdopoBas CTymka;
TeXHHUECKHE Bechl; mecounbie Yackl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3soanas CuSOa.

Onucanue mnpudopa. [l onpeneneHuss TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIIOJIB30BATHCS
kanmopumetpoM (puc. 1). B cocya JIproapa 1 emxocthio 500 mi Ha nipoOke 3 ykperuisiioT TepMmomerp bekmana 4 u
poOHUpKy 5 (ammyiy, puc. 2) Ui COJM CO CTEKJITHHON Haloukoi 6. PacTBOp nmepeMenmBaoT Meankoun 7.
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Puc. 1. Cxema kanopumeTpa: Puc. 2. Ammyna co CTEeKISHHOM
1- cocyn [proapa; 2 — mraTuB; 3 — mpoodKa ¢ MAJIOYKOM JJIs COJTU M PACTBOPOB KUCIIOTHI WIIH
otBepcTusMy; 4 — Tepmomerp bekmana; 5 — IEeITOYH.
amIyna; 6 — CTeKJIsSTHHAS TTaJlovKa; / — MelIajKa.

Omnpenenenne MOCTOAHHON Kajgopumetpa. s pacuera TeruroBoro sddekra mporuecca, MpoOTEKarNIEro B
KaJIOpUMETpe, HEOOXOAUMO 3HATh MOCTOSHHYIO KaJIOPUMETpPa, T.. KOJIMYECTBO TEIUIOTHI B KAJIOPHUSX, KOTOPOE
TpeOyeTcst Ul HarpeBaHus KaJlOpHMETpa ¢ TEPMOMETPOM, MEIIATKOW, MpoOUpKOii, Bogol U conbio Ha 1°C. lns

narpesanns Ha At morpeGyercs:

Q= KAt , )
1%

rae Q — TemuoTa pacTBOPEHHUs CONM; V' — KOJHMYECTBO COJIM, MOJb;, At — HalJIeCHHOE U3MEHEHUE TEMIIepaTyphl B

KaJIOPUMETPE; K — MOCTOSIHHASL KAJIOPUMETPA.

[TocTostHAyIO0 Kamopumerpa K MOXKHO OIPENETUTh MO W3BECTHOW TEIUIOTE PACTBOPEHUS KaKOW-HUOYIH
COJIM, HATIPUMED II0 TETUIOTE PaCTBOPEHUS HUTpaTa Kajmus. JlJis 5TOro TIAaTeaIbHO PACTUPAOT HUTpAT Kamus (5—7 T)
B (apdopooii crynke. B3gemmuBatoT (¢ TouHocThiO 70 0,01 T) MycTyr0 aMmIrylry ¢ majiodkoi (puc.2), HaCHIMarT
TyJla OKOJIO 5 T COJIM M CHOBA B3BELIMBAIOT. M3 pa3sHOCTH Macc HaXOAAT Maccy coiii. B3BelmIMBaIOT CTEKIISTHHBIHN
cocyn Hproapa 1 (6e3 mpoOku) ¢ TouHOCTHIO 70 0,1 T Ha TEXHUUYSCKUX BECax M HAJIMBAIOT B HEro okoyio 300 mu
JTUCTHILIMPOBaHHOM Bozb ( Temmeparypa 18°C). CHOBa B3BENIHBAIOT COCY/T C BOOH, M MO Pa3HOCTH Macc HaXOIAT
Maccy BOABI.

3aKkphIBalOT KaopUMeTp (CTEKISIHHBIA cocyn 1) mpoOKoil W yKpemmsioT B Heil TepmoMmeTp bekmana,
MEIIAIKy U aMITyJIKy C COJIbIO (puc. 2). 3aTeM OmpenessioT TeMIlepaTypy CHadaia BOJBI, a 3aT€M pacTBOpa COJHU
npu noMomy TepmMomerpa bekmana. YuuThIBas, 4TO pacTBOpEHHME HUTpaTa Kalus MPOTEKAET C MOIJIOLIEHHEM
TEIUIOTHI, TepMOoMeTp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXOAMJICSA B BEPXHEH €ro YacTH.

Jns ydera TeruooOMeHa KaJlOpUMETpa C OKPYKalolIeH cpeloil W OnpesieiieHUus] HCTHUHHOTO W3MEHEHUS
TEMIIEPATYPBI BO BPEMs OIBITA BECHh KaJIOPUMETPUUECKUI TIPOIECC AETUTCS Ha TPU NepUoa:

1) mpeaBapUTENbHBIN MEPUO, TPOITOIDKAOIIUICS 5 MUH;

2) TJIaBHBIA IEPHO.T — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOUUTENBHBIN IEPUOT — 5 MHH.

[lomemmBas Boagy B KaJOpuUMeETpe, HaOMIOAAIOT 3a TEMIIEpaTypoil, KOTOpas H3MEHSETCS BCIEICTBUE
TeruiooOMeHa ¢ okpyxarmomiel cpenoi. Kornma m3MeHeHHs: TemmepaTypbl B KaK[Ible TOJMUHYTHI CTaHYT MOYTH
OJIMHAKOBBIMH, T.€. KOTJIa YCTAaHOBUTCS PAaBHOMEPHBIN XOJ TEMIepaTyphl, JENal0T €€ OTCYETHl C TOYHOCTHIO JI0
0,002°C B TeueHue 5 MHH, Yepe3 Kakable MOAMHUHYTHL. [lociie 3Toro pa3douBaloOT Majlo4YKoOi aMIyiy C COJBIO Tak,
9TOOBI BCSI COJIb BBICHINANACh B BOAY, M, pa3MellMBas pacTBOp, HAOMIONAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(TmaBHBIN TIEpPHO), IPOAOIDKAS OTMEYAaTh 3HAYEHHUS €€ TaKWUM JKe CIIocoOOM, Kak M paHbiie. Eciaum Temmeparypa
NajiaeT O4YeHb OBICTPO WM TPYOHO HAONIONATHh 3a THICSYHBIMH M AK€ COTBIMHU JOJISIMH Ipagyca, TO €€ MOKHO
OTCUHTHIBATh (PErMCTPUPOBATH) C MEHBLICH TOYHOCTBIO (IO AECATHIX Hoied rpamgyca). Ecnm mo kakoil-nmu6o
MIpUYUHE OTCYET BOOOIIE HE OBLI MPOM3BEAEH, TO IMPH 3aIKCH CTABUTCS YepTa. ITO HY)XHO AENaTh MOTOMY, YTO
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MPOITyCK OTCYETa TEeMIIEpaTyphl 0€3 OTMETKH MOBEIEeT K COKpAIICHHWIO MPOMEXYTKa TJIaBHOTO IMEPHOjAa, a 3TO
OTpAa3UTCs HA BEIWYHMHE MOMPABKH Ha TEIMJIOOOMEH KAIOPUMETpa C OKpYXaromei cpemoil. OKoHYaHHEM TIIaBHOTO
Mepruojia U HAYaJIOM 3aKIIOYUTEIBHOTO MPUHSITO CUUTATh YCTAHOBJICHHWE BHOBb PAaBHOMEPHOTO XOZa M3MEHEHHS
TeMIlepaTypbl. B 3aKITIOYNTEIHLHOM TEPHOJIE TEMIIEpaTypa OTMedaeTcsl Tak JKe, Kak M B MPEIBapUTEIHHOM, — B
TEYEHUE 5 MUH.

Jlnst pacdyera TOYHOTO W3MEPEHUS TEMIIEpaTypbl PACTBOPCHHUS COJIM BHIYCPUMBAIOT HA MUJUTUMETPOBOU
Oymare rpaduk, e Ha ocH aOCIFICC OTKJIAIBIBAIOT BPEMS, a HA OCH OpPIWHAT — M3MEHEHHUS TeMIepaTyphl 3a
kaxaele 0,5 muH. Ecnmm coegmHnTh HalieHHBIE TakuM OOpa3oM TOYKH, TO [UISl TPEABAPUTEIHHOTO U
3aKIIOYUTENIFHOTO TIEPHOAOB TOIYYAIOTCS IBE HAKIIOHHBIE TPSMBIE, HAKIIOH KOTOPBIX OyIIET 3aBHCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAUIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpadmk), KOTOpas MOXKET IIONYYWThCS, NpUBeNeHa Ha puc. 3, rme AB —
npenBapuTenbHbId nepuo, BD — rnaBubiil u DC —3aKkI0UnTENBHBIH,

=~

E" ’,20

S 0

§ ¥ __o‘-—O""'—-O. -‘r

S 70

£

g At

N 090

HAEE s

5 § 10 12 14
EpEMA, Murymo!

Puc.3. I3menenue temmnepaTypsl BO BpeMEHH

BBunay Toro, yTo Bo BpeMsi IIpoLiecca NPOUCXOAUT OOMEH TEIUIOTON MEXy KaTOpUMETPOM M OKpPY’KaroIien
cpenoi, HeoOXOJUMO ClieNiaTh COOTBETCTBYIONIYIO TMOIPaBKYy, YTOOBI TOJIYYHUTh H3MEHEHHE TEeMIIEPaTyphl,
BBI3BAHHOE  pPACTBOpEeHHMEM conu. Jlng 3TOro mpojoinKalT — JIMHUIO, COEAMHSIONIYI0  TeMIepaTypy
MPEIBApUTENIBHOTO MEPHUOJIA, BIIPABO, a JHMHUIO 3aKIIOUUTEIBHOTO NMEpHoJa — BJIEBO (IMyHKTUPHBIE NMpPAMBIC Ha
rpaduke). Ha cepemune riaBHoro mepuojga B Touke C TPOBOAAT MPSMYIO, MapajieNbHYIO OCH OpAMHAT, JIO
Tiepeceyenus ¢ MyHKTHpHOM nuHueil. Paccrosane At mesxay Toukamu nepeceuenus 6y/1eT paBHO MCIIPABIECHHOMY
W3MEHEHUIO TEMIIEPaTypPhl B PE3yJIbTaTe PACTBOPEHUS COJIH.

OHpeZ[CJ'H/IB 3HA4YCHHUC At y BBITUCJIAKOT MOCTOAHHYHO KAJIOPUMETPA IO YPABHCHHUIO:

Q v
K = Zpeams (3)
At
rae g — M3BECTHAs TEIUIOTa PaCTBOPEHHS COJM; V — KOJIMYECTBO COJM, MOJIb, At — HalieHHOE M3MEHEHHE

pacms
TEMIIEPATyphbl B KAJIOPUMETPE B pe3yJibTaTe PacTBOPEHHUs coyd. J[isi HUTpaTa Kajiusi TEIIOTa PacTBOPEHUS MPHU
18°C pasHna:
Qpacrs = —35,62 xJIx/Moib = —8,52 KKain/Mob

Onucanue padoThI

Onwvim. JIns onpeneneHus TEIUIOTHI THIPATAlliU COMM HEOOXOAUMO OIMPENENIUTh TEIUIOTY PacTBOpeHus 1
MOJIb O€3BOJHOM COJIM U ee KpucTtaywioruapara. [Ipy HaXOXJIeHUH MOCIECTHUX TEIUIOT HEOOXOAMMO OTPEACIUTh
HM3MEHEHHE TEMIIepaTyphl MPH PACTBOPEHUHU ONPEACICHHONW MAacChl COJIM. Tak Kak MPU BBIYMCIACHHHM TEILIOTHI
pactBopeHus (Gopmyna 2) NPUXOAUTCS IT0JIb30BATHCS MOCTOSHHON KaJIOpUMETpa, KOTopasi MpeCcTaBiisseT co0oi
KOJIMYECTBO TEIUIOTHI, HCOOXOAMMOM [Tl HarpeBaHus kamopumerpa Ha 1°C, To Maccy BOZbI BO BCEX OMbBITaxX HAJO
B3STh TaKYyIO )K€, KaK IIPH ONpeAeNICHIH TOCTOSHHON Kainopumerpa, T.e. 300 r.

Cobuparot pudop, Kak ykazaHo Ha puc. 4. OTBEMMBAIOT NMPUOIU3UTEIBHO 8 T U3MEIHLYCHHOTO METHOTO
Kymopoca U MOMEIIAIT ero B MpoOUpKy (ammyiy). BelUucisior, ckoibko 06e3BoaHOM conu a (r) U Boabl b (T)
COIEPKUTCS BO B3ATOM HaBecke. B mpeaBaputenbHO B3BEUICHHBIM cTakaH HanuBaioT 300 r BOIbI U CHOBA
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B3BEHIMBAIOT ¢ TOYHOCTHIO 70 0,1 . Tak Kak pacTBOpPEHHWE MEJHOTO KyNopoca MPOTEKaeT ¢ MOTJIONICHUEM
TEIUIOTHI, TO TepMOMETp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXONWJICS B BEPXHEH YacTd IIKAaJbl.
BceraBnsitor npoOupky (ammynly) € CONbl0 B KpBILKY cocyda. OmnpenensioT W3MEHEHHUs TeMIepaTypbl 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 IMOp, OKa HE MOJYYUTCS OeNblii mopomok 0e3BoHON conu. [locneHIon mepechInamT B
MPOOHMPKY, KOTOPYIO ceidac ke 3aKpBIBAlOT PE3MHOBOM MpoOKoit. [locne oxmaxkmeHus OepyT HaBecKy O€3BOIHOMN
COJIH, PaBHYIO « (T), U ONpEeAeTI0T U3MEHEHUE TEMIIepPaTyphl, KaKk OMMCaHO BhIIIe, IpU pacTBopeHnH ee B 300 T
BOJIBL.

[IpuHuMass BO BHUMaHHWE, YTO INPH PACTBOPEHUH Cyiab(ara MeOu TEIUIOTa BBIICIIETCS, TEPMOMETP
Bekmana HacTpanBaloT TaK, YTOOBI MEHUCK PTYTH TEPMOMETPA HAXOAMJICS B HIDKHEW YacTH MIKAJIbI.

[To nalizeHHOW BeJIMYMHE IMOCTOSIHHOW KanmopumeTpa K W pe3ysibTaTaM OINbBITa BBIYHCIAIOT TEIUIOTY
pacTBopeHus OE3BOHOM COMM U €€ KPUCTAILIOTHApATa o popmMyIe:

At
o —KkAt (4)
pacme
1%
YroObl MOXXHO OBUIO CPaBHUTH CBOU PE3yJbTAaThl TEIUIOTHI PACTBOPEHMS CO CIPABOYHBIMU JaHHBIMU,
clIeyeT BBIYUCINUTh KOJMYECTBO BOJBI (MOJIb), MpUXOAsIIelcs Ha 1 MOIb Cou.
Temnory obpazoBanus Q KpucTaJIOrHaApaTa U3 OE3BOTHOM COJIM BRIYUCIISIOT 1O ypaBHEHHIO (1):

Q = Qﬁegg - prucm

Dopma 3ammcu pe3ynbTaToB

KNO; CuSOq4 CuS04-5H,0
Macca mycToit npoOupKu
» MPOOHPKH C CONIBIO
» conm

» cocyna Jlproapa ( §;)

» cocyna ¢ Bojoit ( J, )
» BOJIBI (02— Q1)

W3mepenus (uatepBai 0,5 MuH)

Temneparypa BOJbI
» pactBopa KNO3

» BO/IbI B KAJIOPUMETPE
» pactBopa CuSQO4
» BO/JIbI B KAJIOPUMETPE

» pactBopa CuSOsx SH,0

Otuer o pabore. 1. Chenath ueprexx cxembl kanopumerpa. 2. CocTaBUTh Tpaduk HIMEHEHHS
TEeMITepaTypsl BO BPEMEHH. 3. BBIYMCIUTH MOCTOSHHYIO KAJIOPHMETpa M TEMIepaTypy pacTBOpeHHs coi. 4.
BeraucnuTs TeroTy o0pa3oBaHMs KpUCTAINIOTHAPATa U3 OE3BOAHON COJIH.

KonTpoabHbIe BONIPOCHI

1. B yem 3akimrouaercs GU3MYECKH CMBICII OCHOBHOI'O 3aKOHA TEPMOXUMHH?

2. B kakux ciaydasx MpUMEHSIOT OCHOBHOM 3aKOH TEPMOXMMUM JUTSI pacyeTa TEIUIOBbIX d3PPEeKTOB?
3. Kakue nporiecchl MpoTeKatoT MPH PACTBOPEHUH COJIH?

4. Uto Ha3bpIBaeTCs TEIUIOTOM pacTBOPEHNS BelecTBa?

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

JlutepaTtypa
1. Escrparosa K.M., Kymuna H.A., Manaxosa E.E. ®u3ndeckas u koyutonaHas XuMmus: 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 Qu3HYECKON M KOJUIOMAHOW XUMHUH: YdeOHoe mocobue. — M.: [IpocBemenue,
1980.

4. banesun C. A., Epodees b. B., [lono6aes H. 1. OcHoBHI pu3udeckoit 1 KomonaHol 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 UHBEPCUHU CAXAPO3bI

Hean padoTbi: OnpenennuTh KOHCTAHTY CKOPOCTH MHBEPCHH caxapa IpH JaHHOW TeMIeparype.

OcnoBbl Teopuu. [lpu peakumu ruaponusza TpocTHHKOBOro caxapa () obpasytorcs rmokoza (Il) u
dbpykroza (I11):

C12H22011 + H20 — CeH1206 + CsHi1206
| | 1l

Bce Tpu BemecTBa 0051a1aI0T aCHMMETPHUYECKHM aTOMOM YTJIEpOJia U SBJISIFOTCS ONTHYECKH aKTHBHBIMHU.
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 uzyuenus ckopoctu nHBepcun 00baHOo OepyT 10—20%-HbIii BOJHBIN pacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cimyuae B 100 r pactBopa comepxkutcs 20/342 = 0,06 moxns caxapa u 80/18 = 4,44 monp Bogsl. Korma
peakIus MPOXOAUT CIOJHA, BOJAK BMecTo 4,44 monb octaetcs 4,38. KoHiueHTpalus BOJbI MEHSAETCS HACTOJIBKO
HE3HAYUTETHHO, YTO MOKHO CUUTATh €€ MOCTOSIHHOW. [103TOMY peakiusi mpoTeKaeT Mo MepBOMY MOPSAKY, XOTS B
HEW y4acTBYET 06a poJia MOJIEKYJI.

Ecan mopsgok peakuuu TOHIDKEH BCIEICTBUE W30BITKA OIHOTO W3 pEareHTOB, TO TOBOPST O
TICEBJIOTIOPSIIKE, WM JIOKHOM TIOPSAKE, PEaKIUH.

['maposn3 TPOCTHUKOBOTO caxapa B HEHTPAbHOM BOJHOM PAcTBOPE NMPAKTUYECKU HE HIET: €ro YCKOPSIOT
npuOaBIeHHEM B KayeCTBE KaTallM3aTopa CHWIIBHOM (TO €CTh XOpOIIO MOHHM3MPOBAHHOI) KHCIOTHL KoHCTaHTy
CKOPOCTH PeaklMi K BBIYHCISIIOT IO YPaBHEHUIO:

23, C,

T C
Ecnu ucxoHOEe KOJMYECTBO PEarupyroliero BEIIeCTBA paBHO d, a K MOMEHTY 7 B PEaKIUi0 BCTYIAeT €ro
KOJIMYECTBO, paBHOE X, TO MOCTIEIHEE YpaBHEHNE IPUBOANTCS K BUAY WIIN

K:EIgi, 1)
T a—X

rae Co =a, C=a-—X. Jlnga BblpakeHHs OTHOIIECHHS KOHIEHTPAM B HEM MOJB3YHOTCS CBOHCTBOM

K

ONTUYECKON aKTUBHOCTH PaCTBOPOB.

Kak wu3BecTHO, »neKTpuUecKue KojeOaHHs ECTECTBEHHOTO CBETa IPOUCXOISIT BO BCEX IUIOCKOCTSIX,
MPOXOJAMHNX Yepe3 cBeToBoH Jiyd (puc. 1). KoneGanust monsspu30BaHHOTO CBETa MPOUCXOIAT TOJIBKO B OJHOM M3
Takux TiockocTeil. [lmockocTh, mepneHaAnKyIIpHas K MIOCKOCTH AIIEKTPHUYECKUX KOJIeOaHUI MOJISIPH30BAHHOTO
nyda (M Taxke IpoXOIsILas yepes JIyd), Ha3blBaeTcs INIOCKOCTHIO MOJISIPU3ALHH.

iyt

L
L 00
finogor
i3
1
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 — mKkana; 8 — okysp.

HpI/I MPOIIYCKAHUU TTOJIIPU30BAHHOI'O CBECTAa CKBO3b PACTBOP ONTHUYCCKU aKTHBHOI'O BEUICCTBA IJIOCKOCTH
MoJIsIprU3alii MOBOPAYNBACTCA. Yron BpalllCHus MJIOCKOCTH MOJIApU3alun (KpaTKO — yroma BpaIIIeHI/ISI) (O CBs3aH C

KOHIICHTpAIUeH ¢ ¥ TONIIUHOMN CIIos | pacTBOpa COOTHOIICHUEM: (X = i[a ]C| .

Bemmunna [ | npu ¢ = 1 /Mt u | =1 xm nassiBactes yAETHHBIM BpalmieHueM. 3HaKd + ¥ — OTBEYAIOT
COOTBETCTBEHHO MPAaBOMY U JICBOMY BpAIllCHUIO. Y TPOCTHHKOBOTrO caxapa & = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykTossl [ ] =-91,9°.

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

Yron BpalueHHs IOaHHOIO PACTBOpa ONPEACTSIOT € IMOMOLIBI mHojsipuMmerpa. CyIIeCTBEHHBIMH €rO
qacTsaMu (puc. 2) SBISAIOTCS MONsipu3aTopsl 3, 4 u aHanu3arop 6. [lonsapu3atopoM U aHAIM3aTOPOM CITYKAT MPU3MBI
Hukons (HuKOMIHM), KOTOpBIE JIy4Ille BCETO MPOIYCKAIOT CBET, MOISPU30BAHHBIN B IJIOCKOCTH, MEPHIEHANKYISIPHON
IUIOCKOCTH IJIABHOT'O CEYEHUS MPU3MBI (IUIOCKOCTh IJIABHOT'O CEUCHHS MPOBOIST Yepe3 ONTUYECKYIO OCh KpUCTANIa
W MaJAI0MIMHI JIyd; ONTHYECKasi OCh — JIt00ast OCh, MapauieNibHasi KpUCTaUIorpad)uuecKoil), 1 He TPOITyCKaroT CBET,
MOJIIPU30BAHHBIN B IJIOCKOCTH INIABHOTO CEYEHMS.

Ecnu rmaBHBIe ceyeHMs B NpU3Max HOJSIPU3aTOpa M aHAIM3ATOPa YCTAHOBJICHBI MapajiebHO (HUKOIU
napajienbHbl), TO CBET, MOJIIPU30BAHHBIN IOJIAPU3aTOPOM, IPOHIET yepe3 aHanu3arop. Eciu rinaBHble cedeHust
MEPIEeHIUKYIApHBl  (HUKOIM CKpEIleHBbl), TO CBET TMoracurcs asamuzaropoM. llpu Jpyrux B3aUMHBIX
PacIoNIOKEHHUAX TJIABHBIX CEUCHMH HMHTEHCHBHOCTh CBETa MEHSETCS OT Hylas 1o Makcumyma. OObIYHO
MOJISIPU3ATOP COCTABILIIOT W3 ABYX npu3M Hukons. OgHa n3 HUX 3 MOKpBIBAET BCE IOJIE 3peHHMs, HalmogaeMoe
4yepe3 OoKyysp 8, a Bropas 4 — ero NOJOBHHY. [ J1aBHOE cedeHHUe 3TOW MPHU3MBI YCTAHOBIIEHO IOJI MAJIBIM YIIIOM
(<3°) MO OTHOIICHHUIO K TJIABHOMY CEUEHHIO OOJbIIoN Npu3Mbl. [Ipu3Ma aHanmzatopa MOXKET BPalIaThCsl BOKPYT
onTuyeckoi ocu npudopa. Ilpu ee BparieHNn H3MEHSETCS] OCBELLIEHHOCT 110JIS1 3pEHUSL.

Ecnu ycraHOBUTH TTTaBHOE C€YEHHE IPU3MBI aHATTU3aTOpa MEPHEHINKYIIPHO TJIABHOMY CEYEHHIO OOJBIION
MPHU3MBI MOJIIPU3ATOPa, TO MOJOBHHA MO (OTBEUaroiasi CKpeIeHHBIM IPU3MaM) CTAaHOBUTCS TeMHOM. [pyras xe
nojioBuHa Oyner Oojee CBETJIOH, TaK Kak HaJM4ue Majod HPU3MBbl NPEISTCTBYET cKpewleHuro. Eciu Bpamats
aHaJIM3aTop A0 3aTEMHEHMS IPOTHBOIIOJIOKHON CTOPOHBI IOJIS, TO OCBETHTCS IIepBast OJ0BHHA. MOKHO HOOUTHCS
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 — MOJYTEHEBOW). B cHily UyBCTBUTENBHOCTH IJla3a K KOHTPACTy HYJIEBYIO YCTaHOBKY
MOKHO BOCITPOM3BECTH C XOPOLIEH TOUHOCTHIO.

Ecnu mocrne yCTaHOBKHM HYJIEBOTO MOJIOKEHUSI TIOMECTUTH MEX/TY TOJISIPU3aTOPOM U aHATH3aTOPOM TPYOKy
5 ¢ pacTBOPOM ONTHYECKH ACATENBHOTO BEIIECTBA, BPALIAIOUIMM HA YroJl ( , TO MOSIBUTCS MONyTeHb. UTOOBI
BEPHYTHCS K HYJEBOMY IIOJIOKEHHUIO, CIIEAyeT TOBEPHYTHh aHaJM3aTOp HAa Takoil ke yronm & . OTOT yroi
OTCUHUTHIBAETCS C TIOMOIIBI0 HOHWYca ¢ TOYHOCTBIO A0 0,1° Ha mikame 7, TepeABHTaronieiics MpH BpalleHUH
ananmmzaropa. Mcrounuk cBera 1 gomkeH ObITh MOHOXpOMaTWdeckuM. [Ipu moyib30BaHMM OENBIM CBETOM
yIOTPeOISAIOT CBETOQMIBTP 2, OOBIYHO COCTABISIOMIMI YacTh HOIAPUMETPA.

Cy1ecTByIOT M ApYrHe€ THIbI HMOJISPUMETPOB: B HHUX IIOJE 3pEHMA COCTOMT M3 TPEX 4YacTel WIN JBYX
KOHIEHTPUYECKUX YacTel. Y CTPOWCTBO ITHX MOJSPUMETPOB NMPUHIMIAAIHHO HE OTIUYAETCS OT OMHCAHHOTO. Y
HEKOTOPBIX MOIAPUMETPOB (CaxapyMETphl) Ha IIKajie HEMOCPEICTBEHHO MOKa3aHbl KOHLIEHTPAIMU TPOCTHUKOBOTO
caxapa.

Boinosnenne padorsl. [IpuroToBsioT pacTBOp caxapa HyKHOM KoHIeHTparuu. O0beM pacTBOpa JOKEH
B 2-3 pasa mpeBblIaTh 00beM NOJSIpUMeTpUdeckoil TpyOku. Ecnu pactBop MyTHBIH, ero ¢pmibTpyroT. Haxomsat
HyJIEBOE TOJIOKEHUE aHann3aropa. /st 3TOro yCTaHaBIMBAIOT C IOMOILBIO aHAJTM3aTOpa SICHO BUAUMYIO Pa3HHUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3areM, Bpalias aHajlu3aTop, JOOHMBAIOTCS ypaBHHBaHUS OCBelleHHOCTH. HyxHas
PE3KOCTh  M300paKEHHWS JOCTHTaeTCs BBIABIDKEHHEM OKyJsipa M YCTAaHOBKOW HWCTOYHHMKA CBETa Ha
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COOTBETCTBYIOIIICH BBICOTE M PACCTOSIHAU OT moiisipu3artopa. OTcyeT Ha MIKalle MPOU3BOST C TIOMOIIBIO HOHHYCA.
[Ipomomxkas BpamaTh aHAIM3aTOP, IPUBOASAT YaCTH MOJIS K ICHO BUJMMOM MepeMeHe ocBeleHHocTH. [locne aToro
BpalleHHEM B MPOTHBOIOIOKHYIO CTOPOHY BHOBb NPUBOIAT YacTH MONA K OJUHAKOBOW OCBEIIEHHOCTH U
3amuUCHIBAIOT oTcueT. [loBTopeHueM 3Tmx AeicTBuii (3—5 pa3) moOHWBArOTCS XOpOIIeH CXOTUMOCTH 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
cO0OH WHCTPYMEHTANBHYIO TONPAaBKY ( ;. 3HAK TIONPABKU CUYWTAIOT TOJOXKHUTEIHHBIM, €CIH HYJIb HOHHYyCA
pacmoyioKeH B IOJOXKHUTENbHOM HAMpPaBICHUW OT HyJs IIKanbl. VCTHHHBIE YIIBl BpalleHUs MOIYy4aloTCs
BBEIYATAaHNEM HMHCTPYMEHTAJIHHOU MOMPAaBKH (C € 3HaKOM) 3 MOIYIeHHBIX 0Tc4eToB. Criocod oTcueTa ¢ MOMOIIIBIO
HOHHYCa SCEH U3 puc. 3.
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Puc. 3. Otcuer no HOHUYCY

YucTyro NoJspuMETPHUYECKYIO TPYOKY CITOJIACKHBAIOT U HAMOJHSIOT HCCIIEyEMBIM PACTBOPOM; JUISI 3TOTO,
JepKa ee BepTUKAJIbHO, 3alOJHSIOT TaK, YTOOBI 00pa30Baics BBIIYKIIBIA MEHHUCK. 3aTeM COOKY HaIBHUTarOT CyXoe
MOKPOBHOE CTEKJIO M HAaBUHYHMBAIOT NPIKUMHYIO 000iiMy. IIpu sTOM ciensat 3a TeM, 4yToObl B TpyOKe HE OcTaucs

kv 1
OOoNBIIOH Imy3pIpeKk Bosmyxa. IlpucyrctBue ero memaer HabmonenusM. Onpenensior yron BpameHus

pacTBoOpa; KaK yKa3aHO BHIIE, OH ITOJOKHUTEICH (TIPaBhIii).

[Tocne sToro B ABe KOJMOOYKH HATMBAIOT U3BECTHBIE OOBEMBI PACTBOPOB caxapa Ve U CUIBHON KUCIIOTHI Vy
HY)KHOW KOHIIEHTpanuu. BeimepxuBaroT o0e komoouku 10—15 MuHYT mpum Temriepatype ombita (B BOASHOM
TEPMOCTAaTe), TIOCJIE YeTO CIUBAIOT U MEPEMENINBAIOT 00a pacTBOpa, MepeNrBas U3 KOJI00UKH B KOIO0UYKy. MOMEHT
CMCHICHUA OTMEYAKT II0 4YacaM (C TOYHOCTBIO 10 1 MI/IH); 9TO — MOMCHT Haudajla pPCaKIUuH. EMy OTBEYACT
HavaIbHBIA yron o, = (a,'-a,)V , rae V — oobemuast 101 pactBopa caxapa: V = Ve/(Ve + V).

OnopoKHEHHYI0 OT pacTBOpa caxapa MOJIPUMETPUUYECKY0 TpyOKy 2—3 pa3a CHoJlaCKMBaKT 3—5 M
MOJTyY€HHOW CMECH, 3aTeM 3allOJIHAIOT €€ 3TOH CMEChI0 M TEePMOCTATUPYIOT. [lJIs 3TOro MOJSAPUMETPHUYECKYIO
TpYOKy BBOZSAT B My(Ty, Yepe3 KOTOPYIO HEIIPEPHIBHO MPOITYCKAIOT BOAY U3 TepMocTara. HyxHyto TemmepaTtypy
TakuM 00pazoM mojajepkuBatoT B npeaenax +0,1°. Eciu takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAIOT B
BOJISTHOM TepMOCTaT U BEIHUMAIOT €€ OTTyZa Ha BpeMs U3MEPEHHs yTila BpaIleHHUsI.

W3mepeHnst Npor3BOAAT Yepe3 ONpeiesIeHHbIe IPOMEXYTKH BPEMEHH: B Hayalle Peakluu — 4epe3 KaxIable
5-10 muH, B xoHIe — yepe3 15-30 muH. Bo Bpems m3mepeHMil peaknus B TPyOKe MPOJOIDKAETCS, TaK YTO TpH
HECKOJIbKMX H3MEPEHUSX HE MOTYT MOJYYHTbCA OJMHAKOBBIE OTCYETHI. /|11 BO3MOMKHO ITOJIHOTO YCTpaHEHHS
BJIMSIHUS 3TUX IOMEX Ha Ka4eCTBO U3MEPEHMH, HY)KHO IMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Orto ymaercs, ecin TEXHUKa PabOTHI C MOJSIPUMETPOM XOPOIIO OCBOEHA NMPH YCTAHOBKE HYJS M ONpe-
JIeTICHHY KOHIIEHTPAIMU pacTBOpa YnucToro caxapa. HyxHo Opath cpeiHee 3HaUeHHE 13 BCEX OTCUETOB M OTMEYATh
CpeIHMIA U3 MOMEHTOB BPEMEHH TIEPBOTO U MOCIETHETO OTCUETOB (C TOYHOCTHIO JI0 1 MUH).

WHBepcust caxapa Hpud KOMHATHOW TeMIepaType 3akaHuumBaeTcs (B 3aBUCHUMOCTU OT KOHLEHTPALUH
KaranuzaTopa) 3a 1-5 cyrok. OgHako ee MOKHO ObIcTpo noBectu 10 koHIA npu 60—70°C. IlosTomy oTAenbHYIO
MOPIMIO PEAKIIMOHHOW CMECH 3apaHee IOMENaloT B TepMocTar ¢ Temneparypord 60-70°C (He BbIlIe, BO
n30exxanne paspymeHus caxapa) Ha 30—40 mun. CMech HarpeBarOT B KOJOOYKE C JUIMHHOW M Y3KOW IISHKOW, Ha
KOTOPOI OTMEYaloT YpOBEHb XHUIKOCTU. Ilociie oxlaxaeHus 10 TeMIepaTyphl ONBITa B KOJIOOYKY JONHMBAIOT IO
METK{ TUCTHUTMPOBAHHOM BOZBI TOM YK€ TEMIepaTyphl (Tak Kak HEKOTOPOE KOJMYECTBO BOJBI HCIIAPSIETCS, OTYETO
M3MEHSETCS] KOHIIEHTPAIIHS PACTBOPA).

IMomy4eHHslit TAKUM 00pa30M Ipe/eNbHBIN (KOHEUHbIH) yroa BpaleHus ¢, OylIeT OTpUlaTelIbHbIM, TaK

KaK B PacTBOpE HAXOMASTCS TIIOKO03a M (PPyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Besakuii mpoMexKyTOUHBINA yToo
BpalICHUS ONPEACNIIeTCS TEM, UYTO B PACTBOPE COJIEPKATCS BCE TPHU BEIIECTBA.
ITonoxxuM, 9ro0 B MOMEHT 11 ocTajack HENPOWHBEPTHUPOBAHHON IOJSI caxapa yi. YTOJ BpalieHUs

onpeaenseTcs dTok nonei u paen Y, . C apyroii cTOpOHBI, 10/ OPOAYKTOB MHBEPCUM COCTaBisdeT 1 — y1. B

KOHIIE PEaKIMH yroJl BPAIIEH s ITHX IIPOyKTOB ObLI Obl paBeH (X, , a B MOMEHT {1 oH paBeH o, (1— Y, ).
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B cwiy apauTMBHOCTH yroa BpaimieHWs B MOMeHT 1 paBeH a,=ayy, +a, (1-y,), OTKyna:
Vi =( —a,)(a,—a,)-

AHanOruYHO, B MOMEHT {2: Y, =(a, —a,)(a,—a,)-

OueBu/HO, KOHLUEHTPALMHY HENPOUHBEPTUPOBAHHOIO caxapa B MOMEHTHI fy M 1o paBHBL Cjy, H c,y,-
[TosTOoMy Ha ocHOBaHWH ypaBHeHHs (1):

© .

2303, o, -«
K= lg
tz _tl

Ecnu nonoxuts &) = &y nputi =0un &, = &, nput; =1, 10:

aZ _aoo

e 2,303|g a,—a, )
t o —a
Oroii nocieanet GopMymnoi ciemryer NoNb30BaThes Al pacyera K.
Bce yribel BBOOAT ¢ MHCTPYMEHTAJIbHON MomnpaBkoi. MHCTpYMEHTaNbHYIO MONPAaBKy CIEAYEeT BBOAUThH B
ciy4ae, Kkorjga oHa npesbimaet 0,2°.

©

3aganus
1. OmnpenenuTh KOHCTAHTY CKOPOCTH WHBEPCHUM caxapa IIpH JJaHHOW 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 KOHIIEHTPAIMM MOHOB BOAOPOAa (KaTaln3HpOBaTh
PCaKIUIO CHILHOW U ¢1a00i KMCIOTOM MPH OJHOM M TOM K€ KOHIICHTPAIIUU MM CHUJIBHON KUCIIOTON MpHU
JIBYX KOHIICHTPAIIUSX ).

3. Haiit sHepruro akTHBAIMK pPeaKIMd WHBEPCUU (Ha OCHOBAHWH W3MEPEHHSI CKOPOCTH PEAKINH MPH JBYX
TeMIepaTypax).

®opma oT4eTa
TEMIIEPATYPA .vevevreeireeeieiesiee e st e sree et e e sr e e s e snre e ne e e nnn e e s re e e snneeannes
WucTpymeHTanbHas nomnpaska & ,=

Vron Bpamenus pacTsopa caxapa TSN

HavaibHblid IO BPAIIEHUS CMECH (X = .ooviiaiiiaiiinnesinnisise s

MOMEHT CMEIICHHUS ..... Yac. ... MUH.
Ne Bpemst | Bpems ot | Haii- Yron arc Ot - Oleo lg(ox - 0o) K Ak
poOBI | acTpOHO- Hayaja | JIGHHBIMA | mMOmpaB-
MHYECKOE | PEaKI[Md | YroJi o KO
t, Mmun
1
2
00 o= O™ oo - Oloo=... 19(00 - 0) | KepE Ax=...

I'paduxn: (ot - o) =f(1); Ig(at —a, )= f(1).

Jluteparypa

1. Ilpaxrudeckue paboThl o puznveckoit xumun: YueOHoe nmocodue s By3oB / [lox pen. K.II. Mumenko,
A.A. Papnens u A.M. Ilonomapesoii. — JI.: Xumus, 1982.

2. IlpaktukyMm 1o ¢Qu3uueckodt u KoutouaHoW xumuu: YueOHoe mocobue (byrpeesa E.B. u ap.). — M.:
Bricmas mxomna, 1990.

3. EscrparoBa K.U., Kynuna H.A., ManaxoBa E.E. ®u3znyeckas n KoutougHas XUMHs: Y4eOHHUK. — M.
Briciias mikosa, 1990.
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JlaGopaTopHasi padora 3.
HU3MEPEHUE MOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB ITAB

Hean padorel. 1. O3HaKOMIICHHE C METOJAMH M3MEPECHHS MOBEPXHOCTHOTO HarsbkeHms. 2. IlocTtpoeHune
M30TEePMBI MOBEPXHOCTHOTO HATsDKEHUs pactBopa [TAB 1o skcreprMeHTaNbHBIM JTaHHBIM.
N3mepeHre MoBEepXHOCTHOTO HATSDKEHUS JKUIKOCTEH, ONpe/IelIeHUE 3aBUCMOCTH ITOBEPXHOCTHOTO
HATSDKEHHS YACTHIX )KHJKOCTEH OT TEMITEpaTyphl, PacueT IMOJIHOW TTOBEPXHOCTHOW SHEPTHH U €
COCTABIISIOIIUX.

Bonpochsi:
1. Yro Takoe MOBEpXHOCTHOE HATSHKEHHUE U, B KAKUX €MHHIIAX OHO H3MEpSeTCs?
2. Kak 3aBUCHT MOBEPXHOCTHOE HATSHKEHHE OT MPHUPOJIBI BEIECTBA, 00Pa3yIOIIETro MOBEPXHOCTh
(MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS)?
3. Kakue MeTo eI HCTIONB3YIOTCS IS OTIPEAETICHISI IOBEPXHOCTHOTO HATSKEHUS JKUIKOCTEH?
3. Ha ueM ocHOBaHO M3MepeHHE MIOBEPXHOCTHOTO HATSHKCHHS KHUIKOCTEH METOIOM KaIMJUIIPHOTO
MOJIHATHS, METOJIOM HanOOJIBIIEro JaBJICHUsI ITy3bIphKa Bo3ayxa (Metoa PeOunnepa), Mmetogom
OTPBIBA KOJIBIIA ¥ CTAJJArMOMETPHUIECKAM METOIOM?
4. Kak u moyeMy 3aBHCHT TIOBEPXHOCTHOE HATSKEHHE Tell OT TeMIIepaTyphl?
5. [1o kakOMy YpaBHEHHIO 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 BBIIYBAeTCs ITy3bIpEK BO3AyXa. Tak Kak IOBEPXHOCTHOE HATSHKEHUE eCcTh paboTa oOpa3oBaHMS WM
paspylieHus eIWHHUIB TMOBEPXHOCTH, TO YCHJME, 3aTpaucHHOe Ha pa3phlB IUICHKM Iy3bIpbKa, OyneT
MPOMOPIMOHAIBHO TTOBEPXHOCTHOMY HATSHKEHHIO. JTO YCHIIME ONpPEICIsieTCss TeM HauOOJIbIINUM AaBieHueM (P),
IpU KOTOPOM IIy3bIPEK OTpBIBAETCS OT Kamwuiipa. B MOMEHT OTpbIBa Iy3bIpbKa BBIIOJIHSAETCS CIEIyIOLIee
PaBEHCTBO:

P = Pl“l/ll[p + PKaH (1)
rac Prl/l/:Lp — r'MAPOCTAaTUYCCKOC aBJICHUC CTOH6a JKUJAKOCTH B KaIlTWJLJIAPE:
Pruup :h(pz_pl)g (2)
rae h — FJIy6I/IHa HOpr)KeHI/Iﬂ KaHI/IJIJIHpa B XHUIKOCTb, Par P IIJIOTHOCTU COOTBETCTBCHHO XUIAKOCTH U

HACBIIIIEHHOTO MTapa; ( — YCKOPEHHE CBOOOIHOTO Ma[CHHSL.
Kannuisipsoe 1aBienue P_, AeHCTByloIIee Ha BOTHYTYIO IIOBEPXHOCTb XKHIKOCTH:
p _20, 3)
R

Kart

rae O — MOBEPXHOCTHOE HATsDKeHME, R — paamyc kamwispa, paBHBIE B MOMEHT OTPBIBA MY3bIphKa PaguyCy
KPUBHU3HBI €T0 ITOBEPXHOCTH.
Eciu kanwutsp TOMBKO KacaeTcsl MOBEPXHOCTH JKUAKOCTH, TO MOXKHO TPHHATH, uto h = 0, crieoBaTebHo,

Pmﬂp =0, u Torma

p 20 (4)
R
Otcrona
oc=RP/2. 5)

3Hauenne R MOXKHO pacCcunuTarth 10 JaBJIICHUIO P , IPU KOTOPOM IIPOUCXOJUT OTPHIB ITY3bIPpbKa BO3/1yXa C

AAaHHOTI'O KallnJujIgpa, COIpUKaCaromerocsa co CTaH,Z[apTHOfI KUAKOCTBIO, TIOBEPXHOCTHOC HATAKCHUC (G 0 ) KOTOpOfI

XOpouIO N3BECTHO:

Torna:
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o= 200P _ooP. (5a)

2P, R,
Ecim 0603Haunts %o _ 4, TO
I:)O
o=KP. (6)

Cxema yCTaHOBKH TIpeJCTaBlieHa Ha pucC. 1.

L ,3
Y 5

&

Puc. 1. Cxema ycTaHOBKH JIJIs ONIPE/IEIICHNS] TOBEPXHOCTHOTO HATSHKEHHSI METO/IOM HAaUOOJBIIETO NaBICHHS
My3BIpbKa

Cocyn 1 ¢ uccnenyemMoul KUAKOCTBIO COEIUHAETCA C HCTOYHUKOM Pa3psKEHUS — BOJSHBIM 3KEKTOPOM 2.
JaBneHue u3MepsieTcsi HaKIOHHBIM MaHoMmeTpoM 3. Bo Bpemsi paboTel B cocyzne Haj MOBEPXHOCTBIO KHIAKOCTH
CO3/1aeTCsl pa3psDKEHUE B pe3ysbTare TOro, YTO U3 MKEKTOpa MCTEKAaeT BOJa, a HaJ KaNWUIAPHBIM KOHYMKOM B
TpyOKe 4 naBieHue aTMoc(epHOE, 3TO MPUBOIUT K TOMY, YTO 4epe3 TpyOKy 4 3acachlBaeTcs 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 OTpBIBAa MY3BIPbKA; Pan — TOKa3aHUsT MaHOMETpa MpPH aTMOC(epHOM
naBieHuu. Eciau Pqry IPUHATH 32 TOYKY OTCUeTa (HyJeBOE 3HaYEHHE LIKANbI), TO

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

Takum 00pazom, MpPOCTEIM YMHOKeHHMeM K Ha 3HadeHUe TOKa3aHWs MaHOMETpa MOYydYaloT BEJIUYHHY
MOBEPXHOCTHOT'O HATSDKEHUS UCCIIELyEeMOM )KUIKOCTH

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

CTaHAAPTHOM >KMIKOCTH AMCTHJUIMPOBAHHYIO BOJAY, IOBEPXHOCTHOE HATsHKEHUE KOTOpor (O HZO) XOPOLIO

HU3BCCTHO:

K= THo
I:>H20

I[pudops! u peakTussl. 1. [Ipubop Pebunnepa. 2. BonsHoii 3xexTop. 3.Manomerp. 4. MepHble KOIOBI Ha
50 cm® — 8 wr. 5. Mepnas nunietka. 6. Uccnenyemsie [TAB (no ykasanuro npenopasarens). 7. JMCTUIIIMPOBaHHAS
BOJA.

opsinox BoinoJIHEeHHsI padOThI.

1. B cocyn npubopa Pebunaepa HaIMBalOT TUCTWILIMPOBAHHYIO Booy. Ee m0KHO OBITH CTONBKO, YTOOBI
KalMWUSIPHBIA KOHYMK TPYOKH TOJBKO Kacajcs >KUIKOCTH. M30BITOK KHIKOCTH OTOMPAIOT uyepe3 KammwuIsSpHYHO
TpyOKY, KaK 3TO JeJaeTcsl IPU UCTIOIb30BAHNUH MTUTIETKH.

2. Ilpucoenunsitor npubop PeOunuepa Kk MCTOYHHMKY Bakyyma, IJIsi 3TOTO HaJEBAlOT Ha €ro narpyook
PE3UHOBYIO TPYOKY, UAYIYIO OT BOJISTHOTO 3KEKTOPA.

3. OTMeYaroT HyJIeBOE MOKa3aHUe MIKajIbl MAaHOMETPA (Pary).

4. IlpoBepsrOT TEpMETUYHOCTh YCTaHOBKH. J[J1 3TOr0 TOHKON CTpPYHKOM CIMBalOT BOJY W3 BOJSHOIO
PKEKTOpa, MOKa B COCy/le HE HAa4YHYT BBIJIEIATHCA ITy3BIPHKM BO3AyXa. Toraa KpaH 3KEKTOpa 3aKpBIBAIOT U
yOeXIaroTCs, 9YTO B T€UEHHE 2-3 MUHYT CO3/IaHHOE B COCY/I€ pa3peKeHne coXpaHseTcs (JKUIKOCTh B MAHOMETPE He
omyckaercsi). Ecnu naBieHue B cocyie moHMXaercs (T. €. HeT FTepMETUYHOCTH ), TO HaZl0 OOpaTHTHCS K Ja0OpaHTy.

5. PerynupyroT ciuB BOIBI U3 KEKTOpa TaK, YTOOBI B MUHYTY oOpazoBaiioch 2-3 mysblpbka. Hemb3s
JIOITyCKaTh 0OPa30BaHUs YCTOWYMBEBIX T'PO3/IbEB MEJKUX ITy3bIPHKOB WMJIM CIIHMIIKOM MEAJIEHHOE WX 00pa3oBaHUE,
3TO BIMSET Ha TOYHOCTH M3MepeHus. [Ipm oOpa3oBaHWM My3bIpbKa JaBICHHE MMOCTENIEHHO HApacTaeT, JOCTHTaeT
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MaKCHMyMa, TIPH OTPBIBE ITy3bIphKa PE3KO MaJaeT M CHOBA MEIJICHHO HapacTaeT MpH 0Opa3oBaHUH CIIEAYIOIIETO
my3bIpbKa. J[aBieHne oTphIBa My3bIpbKa COOTBETCTBYET MAKCUMATIBHOMY MOIHATHIO KHIKOCTH B MaHoMeTpe (P).
6. IIponsBozaT 5 3aMepoB U GepyT cpeiHee U3 TpeX NOCIeAHHX (P ), [1Ba NICPBBIX 3aMepa HE YU THIBAIOT.
cp,

7. PaccumMThIBaIOT KOHCTAaHTY cocyna (K) no gpopmyie:
K=_%0,
P

.0

rae O — MOBEPXHOCTHOE HATSHKEHUE BOJBI IIPH JaHHOM Temmepatype (Tadm. Ilpunoxenmus).

8. B mepubix kon6ax Ha 50 cm® roroesar 8 pactBopoB IIAB 3amaHHON KOHIEHTpamuu (IO YKa3aHHIO
MIPEIo1aBaTes).

Tabmuua 1
Vcxonnple 1aHHBIE U pe3yJbTaThl KCIIEPHUMEHTA
T l'ILITa: —_
o O, =
No ¢, MOJIB/IM® [TokazaHus mIKaJIbl MAHOMETPA, MM K o,
p-pa P P P P P _ K/ M2
: 2 : ‘ 5 P,=(R+P,+P)/3 A
H20
1
2
8

9. UamepsttoT P I UCCIIEAyEeMbIX PacTBOPOB, KaK 3TO OBUIO CAENaHO JJs BOABI, HAYMHAS U3MEPEHHE C
Hanbomnee pa3z0aBIeHHOro pacTBopa. llepen W3MeEpeHHSMH COCYHl TIIATENLHO OIOJACKUBAIOT HCCIEAYEMbBIM
pactBopoM. B xoze Bcex m3MepeHuil ciemar 3a TeM, 4TOObl HyJIEBOE MOKa3aHHME MAaHOMETpa (TOYKa OTCYeTa)
0CTaBaJIOCh HEU3MEHHBIM.

10. PaccunThIBatOT MOBEPXHOCTHOE HATSDKEHHUE MCCIIEYyEMBIX PACTBOPOB MO POpPMYIIE: o = KP,, -

11. ITomy4eHHbIE TaHHBIE CBOIAT B TaOmwmiry 1.

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

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

H3mepeHne MOBEPXHOCTHOTO HaTsbKeHWs 1o Merony I[I. A. PeOunpepa ocHOBaHO Ha TOM, 4YTO B
UCTBITYEMYIO KUAKOCTb OIyCKAIOT BEPTUKANBHYIO TPYOKY ¢ KallMJUISIPHBIM KOHYUKOM, Yepe3 KOTOPBIN MPOAYBalOT
BO31yX. M3mepstoT naBieHue P, mpu KOTOPOM M3 HIKHErO KOHIIA TPYOKH OTAENSIOTCS My3BIPHKH BO3Ayxa. UYem
OoJIblIIe MMOBEPXHOCTHOE HATSHKEHUE MCIBITYEMOH JKHUAKOCTH, TeM OoJblliee JTaBJIeHHE TPeOyeTcs JUIsi OTICIICHHS
My3bIpbKa BO3/1yXa.

Takum o6pazom,

O =KP, @)
rie O — BelMYMHA IOBEPXHOCTHOrO HaTshkeHus; K — MOCTOsHHas mpuOopa, KOTopas 3aBHCUT OT paauyca
KallWIISIPHOTO KOHYMKA TPpyOKu. [laBieHre B MOMEHT OTpBIBa ITy3bIpbKa H3MEPSIIOT MAaHOMETPOM.

YroObl onpeieIuTh KOHCTAHTY KaMUIApa, B KAUECTBE MCIIBITYEMON KUIKOCTH OepyT CHadana KUIKOCTb,
MMOBEPXHOCTHOE HATSKEHHE KOTOPOW M3BECTHO, HANPUMEDP AWCTHILIMPOBAHHYIO BoAy. Ecin m3mepuTh mpu 3TOM
MaKCUMaJbHOE JaBiieHHe Pg B MOMEHT OTPBIBA ITy3bIpbKa, TO KOHCTaHTa MpuOopa OyAeT paBHa:

K = %o. (8)
PO

BoruncimB koHctanTy 1o dopmyse (8), HaXoIAT BETUYMHY MOBEPXHOCTHOTO HATSHKCHUS! MCIBITYEMOIl
KHUJKOCTH TIPH PA3TIMYHBIX TEMIIEpPaTypax.

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

Onucanue npudopa Juisi U3MEPEHUs MOBEPXHOCTHOTO HATSDKCHUS 10 MeToy PeOunnepa. IlpuGop (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 TPYOKH 4 MPOMyCKalT Yepe3 MPOoOKY, IIOTHO 3aKPHIBAIOIIYI0 BEPXHEES
oTBepcTHe acrnuparopa 6. J[is HarpeBaHUs )KHIKOCTH B COCYJE JIO XKEIacMOW TeMIepaTyphbl €ro MorpyxarmoT 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

Onwim. AcnupaTop HANONHAIOT BOAOH M MOJ HEro MOACTAaBJIAIOT YallKy 8. B Havaje ombITa )KUIKOCTH B
06OHX KOJIeHAX MaHOMETpa J0KHA HAXOIMTHCA HA OJMHAKOBOM YpoBHe. B cocyn 1 HanmmBaroT Ha /4 €ro BHICOTHI
JVCTUIIMPOBAHHYIO BOAY, BCTABISIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaNMJUISIPHBIA KOHEII ee
OKa3aJicsl He3HAUUTEIbHO HIDKE TMOBEPXHOCTH BoAbl B cocyae 1. [loncTaBnsioT cTakaH ¢ HarpeBaeMoi BOJOH TaK,
9T00Bl cocys 1 ObUI MOrPYXKEH B HErO HAMOJIOBHHY CBOEH BBICOTHL. llociie TOro kak »xeimaemasi TemIiepaTypa
YCTaHOBHUTCSI, OTKPHIBAIOT KpaH 7 aclupaTopa HACTOJILKO, YTOOBI Yepe3 Kammuisp TPyOKH 2 My3bIphKH BO3AyXa
BBIPBIBAJIMCH OJHMH 32 APYTMM CO CKOPOCTBIO, JOIYCKAaIOIIeH MOACYET MX. YCTAaHOBHB ONPEAEICHHYIO YacTOTY
00pa3oBaHUs My3bIPHKOB, IPOU3BOIAT 10 MAHOMETPY HE MEHEE TPEX OTCUETOB MAKCHMAJILHON Pa3HOCTH YPOBHEH.
BrIBOIAT cpeaHIO0 BEIMUMHY U3 ATHX 0TCUeTOB (Po). 3aKpBIBAIOT KpaH / M MPOBEPSIOT TEMIIEPATYPY B CTAKaHE C
HarpeBaeMoll Bojoi. Haxomar B Tabnuie (CM. NPUIOKEHHE) BEIMYHMHY IMOBEPXHOCTHOI'O HATSDKEHHS BOJBI,
COOTBETCTBYIOILYIO Temmeparypy ombita. Ilo ¢popmyie (8) BEIUUCIAIOT MOCTOAHHYIO K Kamwisipa TPYOKH 2 st
JTAaHHOTO TIpUOOpa.

BeunBaror Bogy H3 cocyzaa 1, BhICYIIMBAIOT €ro W TPyOKy 2; HaJUBAIOT B COCYIl BMECTO BOJBI
UCCIIEAYEMYIO JKUAKOCTh, NMPEIBAPUTENILHO OMOJIOCHYB €10 cocyd 1 u TpyOky 2. HarpeBaioT Bogy B cTakaHe 110
30°C, moxacTaBusIOT cTakaH moa cocyld 1 m B Tedenne 10 MWH pa3MemIMBalOT B HEM BOJY MEIIAIKOW, YTOOBI
XKHUJAKOCTh B cocyle 1 Harpenach 1o Toi e TemnepaTypsl. [I[puBoaST B AelicTBUE acIMpaTOp, U3MEPSAIOT Pa3HOCTh
ypoBHei#l h B MaHOMeTpe, kKak ObUIO yKa3aHO BBIIIE Ui JUCTHJUTMPOBAHHOW BOABI, M, IOJICTaBUB 3HaueHue K,
BBIYUCISIOT 10 (popmyie (7) BeTUUMHY MOBEPXHOCTHOTO HATsDKEHMs A uccneayemoit xunkoctu npu 30°C. To
e caMoe MOBTOPSIOT npu Temmeparype 40, 60, 80°C.

JlabopaTopHas pabora 4.
JJIeKTPOKMHETHYECKHE CBOICTBA KOJIJIOMIHBIX PACTBOPOB

Henn pa6ornl. 1. O3HakomiieHHe C siBIeHHEM aiekTpodopesa. 2.0mpenencHne CKOPOCTH JIBHIKCHHS
YacTHI[ B 3JeKTpHuecKoM nose. 3.0npenencHue 3HaKa 3apsia M BEJIWYUHBI MEKTPOKUHETUYECKOIO MOTEHIHANA
301151 OEPIIMHCKOH JIa3ypH.

KpaTkune teopermyeckue moJsoxkenusi. llpu nemxernnn tBepaoi wyactunbsl JIDC paspeiBaeTcsi 1Mo Tak
Ha3pIBaEMON TIJIOCKOCTH (TpaHMLE) CKOJBKEHHs € 00pa3oBaHHUEM 3apsOKEHHOW KOJUIOMIHOW YacTULBl |
mudy3HBIX TPOTUBOMOHOB. BennuuHa 3apsna KOJJIOWAHOH  YacTHLBI  XapaKTEpPH3YeTCs BEITMYMHON
AJIEKTPOKUHETUYECKOTO TIOTEHIMaNa. Bce 3IeKTpOKHMHETHUYECKHe SBICHHS B JIHOPOOHBIX 301X, a 3TO
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AIEKTPOOCMOC, DJIIEKTpodope3, MOTEHITHAT TEUYCHHS, MOTEHITHAT CEAMMCHTAINH, OIPEACIISIOTCS BEIMYHHON W
3HaKOM ¢&-noTeHnuana. Bo MHOroM sra BeJIMYMHA ONPEIEISET W YCTOMYMBOCTH KOJJIOMIHOIO pacTBopa. JTy

YpEe3BBIYAMHO BAXHYIO B MPAKTUYECKOM OTHOIICHUW BEIMYMHY OIPEISISIOT OOBIYHO HAa OCHOBE
ANEKTPOPOPETHIECKUX N3MEPEHU.

Ecnu B KOJUIOMAHBIA pPAaCcTBOP OITyCTUTh JJICKTPOABI W HAa HHUX CO3[aTh MOCTOSHHYI pa3HOCTb
MOTCHIIUANIOB, TO KOJUIOWJHBIC YacTHUllbl ¥ I y3HBIC MPOTUBOMOHKI OYIyT IBUTAThCS K IMPOTHBOIIOJIOKHO
3apsKEHHBIM 3JIEKTPO/IaM.

JIBrKeHre YacTUIl AUCIIEPCHON (Pa3bl OTHOCHUTEIHHO JUCIIEPCHOHHOM Cpeapl MOJ NCHCTBHEM BHEIIHETO
AIIEKTPUIECKOTO IMOJISI HA3bIBAETCS AIEKTPOPOPE30M.

Onextpodope3 00HAPYKUBACTCSA HKCIIEPUMEHTAIBFHO 110 BBIJICICHUIO HA OJTHOM M3 3JIEKTPOAOB (MM OKOJIO
HEro) AUCIIEPCHOH (a3bl, a TaKXKe 0 CMEMISHUIO TPAaHHUIIBl pa3jiesa «KOJUIOUTHBIA PacTBOP—IHCIIEPCHOHHAs Cpeaa
K OJTHOMY U3 3JIEKTPOJIOB.

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

YacTHI] 10 ypaBHEHUIO | eabMroiapua-CMOIyXOBCKOTO:
4y
&=""12 3002, (1)

rae n " & — BI3KOCTh U JUDJICKTPUYCCKAA MPOHUIAEMOCTL CPE€IAbl Ha I'paHUIC CKOJIBKCHUA, H - TpaaucHT

MOTEHI[MaIa BHEIIHETO MIEKTpUIecKoro nous; H = E/L, 31eck £ — NpuiIokKeHHas U3BHE Pa3HOCTh MOTEHIMANIOB
Ha saexTpoaax, B, L — paccrosnue mexay snekrpogamu, cm; U — ckopocTs anekrpodopesa; 3002 — nepeBoaHoi
MHOKUTENb JUISl BBIYUCIICHUS &£ -IOTEHIUANA B BOJIBTaX.

3HaueHus ;; M &, NOJCTABISEMbIE B ypaBHEHHE I eabMrosbua-CMOIyXoBCKOro, OepyTcsi OOBIYHO LIS

TUCTIEPCUOHHOM cpefbl. [Ipu 3TOM, KOHEYHO, JOITyCcKaeTcs HEKOTOpasi OMNOKa, TaK Kak Oyiarojaps MOBBIIICHHON
KOHIEHTPAIMX MOHOB 3HAYEHUSA ; U & B JIBOWHOM JJIEKTPMYECKOM CIIO€ MHBIE, YEM JUIS AUCTIEPCUOHHON CPEJIBL.

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

OTH 3Ha4EeHUS UCIIOJIB3YIOTCS MIPH pacdeTe MOTEHIMala B JaHHO! pabore.

CkopocTb 371eKTpodopesa ONpenesIsioT, UCIIONIb3Ysl METOA NepeBuraroiencs: rpanunbl. OH 3aKI04aeTcs
B TOM, YTO OKpPAIICHHBIA KOJUIOMIHBIN PAaCTBOP MOMEIIAIOT B 3IEKTPOYOPETHUECKYIO SUCHKY, CBEPXY HATUBAIOT
OOKOBYIO )KUIKOCTh M HAOJIIONAIOT 32 CKOPOCTHIO MEPEMELICHHS TPaHMLIBI Pa3Jielia «30J1b—00KOBas )KUAKOCTH) IO
NeCTBUEM NMPUIIOKEHHOH K 3JIEKTpoAaM pa3HOCTH moTeHuuanoB (£). B oqHoM koneHe sueiku rpaHuna paszgesna
MOTHUMAETCS, TaK Kak KOJJIOMJIHBIE YaCTHUIBl TNEepeXoAsIT B OOKOBYIO JKHUAKOCTh, B JIPYIrOM — OIyCKaercs,
MOCKOJIBKY KOJUIOM/IHBIE YaCTHUIIBI IBUKYTCS BIIIyOb KOJUIOMJHOTO pPacTBOpa.

BokoBas >xuakocTh He0OX0IMMa AJIsl CO3MaHMs TpaHULbl pasaena. [Ipu BeIOOpe OOKOBOW KHUIKOCTH K HEH
MIPEBABISIOT CIeAyIoNe TpeOOBaHNUS.

1. BokoBast JKUIKOCTh HE J0JDKHA COJIEPXKATh KOAryaHpYONIMX HOHOB U 10 CBOEMY COCTaBY JIOJDKHA OBITh
ONM3Ka K IUCIIEPCHOHHOM Cpefie 30Jis1, MHAYe IPH MEPEXOAE YaCTHILl 30Ji1 B OOKOBYIO XHJIKOCTb OyAET MEHSIThCA
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 €LIE M TIOTOMY, YTO oOJerdaer pacyersl, TaK Kak MaJeHue IOTeHUHana B
ANIEKTPOPOpPEeTHIECKO TpyOKe OyIeT MPOUCXOJUTh PAaBHOMEPHO W TPaJMEHT MOTEHIMajla Kak B 30Jie, TaK W B
OOKOBOI KHIKOCTH OyIeT UMETh OJMHAKOBOE MOCTOSHHOE 3HaueHue. Haumyudrieir O0OKOBOW KHUAKOCTBIO SIBJISETCS
JHCIIEPCUOHHAsI cpeda u3ydaeMoro 30is. Ee MOKHO BBIAETUTH M3 MOPLMHU 30J15 C TIOMOIIBIO YAbTpaduiIbTpaLuy,
HeHTpU(YyTUpOBaHUS MM 3aMOPAKUBAHNS.

B HECcKONBKO YIPOIIEHHOM Cilydae MOXKHO MPUTOTOBHUTH MOJAEIHHYI0 OOKOBYIO KHAKOCTH, OCHOBBIBASICH
Ha YCJIOBHUSAX MOIY4YEHUS UCCIEAYEMOTO 30JI.

Ipubdopst u peakTuBbl. 1. Dnekrpodopernueckass sueiika. 2. VCTOYHMK TOCTOSHHOTO TOKa
(manpsxenus) 1o 300 B. 3. Kon6er ma 200 cm® — 6 wr. 4.1umuaap na 150 cm®. 5. Crakanst Ha 50 cm® — 2 mr. 6.
[Munerku rnasueie — 2 wr. 7. 20%-ubiii pactBop Ki[Fe(CN)e]. 8. Hacwimennsiii Ha xonone pactBop FeCls. 9.
JuctuminpoBaHHas BoJa.

Iopsinok BhINOTHEHHS PAOOTHI.

BHMMAHMUE! Ha sueiliky momaercsi BbIcOKOe HampspkeHne! Bo m3bekaHme mMopakeHHs TOKOM BCe
MOATOTOBUTEBHBIE M PETYJIUPOBOUYHBIE ONEPALMY HA SYEHKE MPOBOAST TOIBKO NIPH OMKIIOUEHHOM HANPDANCEHUU.
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To xe kacaercsi pa30OpkM SHEHKW IUIsI MBIThS. 3ampeliaercsl KacaTbCs OTOJICHHBIX 4YacTell 3JIEKTPOMAOB,
COMPUKACATh UX, & TAK)KE YKIIaIbIBaTh JIEKTPOAbI BHE H30JIMPOBAHHBIX THE3].

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

MOJY4a0T B Pe3yJIbTaTe XUMUIECKOI peakuuu:
3K4[Fe(CN)g] + 4FeCls = Fes[Fe(CN)g]s] + 12KCI.

s Toro 4To0B! OEpPIMHCKYIO JIa3yph NOIYYUTh HE B BUAE 0CaJKa, TAaK KaKk OHa He pacTBOpUMa B BOJIE, a B
KOJIJIOUJHOM COCTOSHMM, HCXOJHBIE KOMIIOHEHThl HEOOXOOMMO B3SITh B HE3KBHBAJICHTHBIX KOJIHYECTBAX.
BemecTBo, B3dTOE B M30BITKE, Oy/IeT 0OPa30BBIBAaTh JBOWHOM SIEKTPUIECKHI CIIOH MHIIEIUIBI U ONPENENISITh 3HAK
3apsiia KOJUIOMJHOM YacTHIIBL.

Heo0xonumo cobmoaaTh MOpSIOK B CMEIIMBAHWU PAcTBOPOB HCXOIHBIX BELIECTB: K pa30aBICHHOMY
pacTBOpy BelIecTBa, KOTOpoe OyAeT B M30bITKE, [0 KaljsiM P MHTEHCHBHOM II€PEMEILMBAaHUU I00aBISIETCS
pacTBOp BellecTBa, KOTOPOe OyJeT B HEJOCTATKe.

1. IHonyuenue 3013 6epaunckoll 1a3ypu ¢ OMPUYAMeNbHO 3aPANCEHHBIMU KOIIOUOHbIMU Yacmuyamu. B 3
KOJIOBI HAMMBAKOT 110 150 cM® IMCTHILIMPOBAHHON BOJBI U B KAXIyI0 100aBISIOT COOTBETCTBEHHO 8, 9, 10 Kamensb
20%-roro pactBopa Kas[Fe(CN)e]. 3areM mnpu HHTEHCHBHOM IEPEMEIIMBAHUK BO BCE TPH KOJIOBI TIIA3HOM
MUTETKOM BAMBAlOT Mo | Karute HaceleHHOro Ha xonoae pactBopa FeCls. IMomydaror 3016 GepaMHCKOM Ta3ypH,
crabunusupoBanubiii Ks[Fe(CN)s], MuIiemia KOTOporo uMeeT BHI:

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

2. [lomyuenue 30751 OEPIMHCKON Ja3ypH C MOJIOKUTENHFHO 3apsHKSHHBIMHI KOJUIOMIHBIMH dacTullamu. B 3
KOJIOBI HaMMBalT 1o 150 cM® AMCTHILIMPOBAHHON BOIBI M B KaxIaylo n00aBissiorT no 1 kamme pactBopa FeCls.
3areM IMpH MHTEHCHBHOM IEPEMEHIMBAaHMHM B KAXAYIO KOJIOY TJIa3HOW NMHIIETKOW BIMBAOT Mo 1, 2, 3 Kamu
pactBopa Ka[Fe(CN)e]. IMomywator 3016 OepauHCKO#N na3ypu, crabunmsupoBanublii FeCls, Muiemma xKoToporo
HUMEEeT BUL:

{m[FeqFe(CN)s]s] - N Fe** - (3n—x)CF}* - xCI~.

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

IToaroroBka npubopa k padore. OMycTUB 3aKUMBI, CHUIMAIOT ¥ IIPOMBIBAIOT CTEKJITHHBIE YacTH MpuOopa
JUCTUIUIUPOBAHHOM BOJOM.

['oTOBST GOKOBYIO KHMIKOCTb, JJIsS 3TOI0 HAJIUBAIOT B K00y 100 cm® JTUCTUTMPOBAHHOM BOJIbI, TO0ABIISIOT
10 xanens 0,1 mons/am® pactBopa KCl, conepkumoe TIIATENBEHO MEPEMENIMBAIOT. 3ATMBAIOT GOKOBYIO JKHMIKOCTh
710 TIOJIOBUHBI KOJIEH TPEXKOJIEHHOH sueiiku 1 (puc. 1) M ycTaHaBIMBAIOT S4YEWKYy BEPTHKAJbHO Ha OCHOBAHUH
HITaTHBA, CJIErKa 3a)KaB €€ CpeJHee KOJIEHO B BUHTOBOM 3aKUMe (siueifka JOJKHA NUMETh BO3MOXXHOCTh CKOJIB3UTh
B 3axume). BeraBmsior anexkTpoasl 4 B KpaiiHue KojeHa sueiiku 1. BcmomoratenbHbINM cocyd 2 U THMETKY
3aIIOJIHSIOT HUCCIIEAYEMbIM 30J1eM 0€3 IMy3bIpeil U yCTaHABIMBAIOT €ro C 3aKPbITHIM 3aKMMOM 5 Ha IUTATHUBE TaK,
9T0OBI HOCHK ITUIETKU 3 pacrojarajicsi o OCH THE34a U He JOXOAMI JI0 ero aHa Ha 3-5 MM. OCTOpOKHO OTKpBIBast
32)KHM 5, BBOASAT 30JIb B SUEHKY TaK, 4TOOBI CKOPOCTh TOJbeMa KUAKOCTH B KolieHax coctasisuia 0,2-0,3 mm/c.
Korga snektpoasl 4 okaxkyTcsl OTPYKEHHBIMU B JKUJKOCTh Ha 5-7 MM, 3aKHM 3aKpBIBAIOT. 3 KpalHUX KOJIEHaX
IIPU 3TOM JI0JDKHA OBITh YEeTKas IpaHHLa MEKIY 30JeM U OOKOBOH >KHAKOCTHIO. [locie 3Toro BKIIFOUAIOT MCTOUHHUK
MUTaHMS ¥ TIOJAI0T Ha AneKkTpo il 4 Hampspkenue 100-300 B o ykazaHutio mpernojaBaTes.

—

Puc. 1. IIpuGop mist HabmoAeHuS dIeKTpodopesa
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Buvinonnenue onvima. OmpenenieHre 3JICKTPOKHHETHYECKOTO TOTCHIMANA 30J51  PaccMaTpHBaeMbIM
METOJIOM OCHOBAHO Ha OIPEICIICHUN CKOPOCTHU TIEPEMEIICHUS TPAHMIIBI 307151 10| BIUSHUEM SJICKTPUYECKOTO OIS,
[onnepxuBasi HaNpsHKCHUE HA AJIEKTPOJIaX HA MOCTOSHHO 33JJAaHHOM YPOBHE, Yepe3 KaKIble 5 MUH B TCUCHUE
MOJyYaca 3alUChIBAIOT TIOJI0KEHUE TPAHUIIBI 30 B KaXKJIOM M3 KpalHUX KoyieH. J[aHHbIe HAOIOICHUI 3aHOCAT B
tabmuiry 1. HabmiomaroT mosBieHHMe My3bIPEKOB BOJOPOJA HA OJHOM W3 JJIEKTPOJOB. 3aKOHYMB HAOIIOIEHUS,
BBIKJTIOYAIOT UCTOYHUK IMUTAHUS U OTKIIFOYAIOT OT HETO AJICKTPOJIBL.

Tabmuma 1
DKCIepUMEHTAIBHEBIE TAHHBIE 2JIEKTPOGOPETHICCKUX H3MEPCHHI
E=..B; L=...cm
Ne T [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 TAOJIHIBI CTPOAT IpauK B KOOPAWHATAX MMEPEMEIICHUs IPaHUIBl N — BpeMs ISl MpaBoro u
JIeBOTO KoJieHa. J[Jist pacdera BeMWUYMHBI (-TIOTEHITMAJA HCIIONB3YIOT JIMHEHHBIA y4acTOK rpaduka
_ Ahql (2)
reg,E
rae , = 0,001 ITa-c — Ba3koCTh BOMBI, Ah — B3ATO€ € TMHEWHON YacTH rpaduKa CMEIEHNUE TPAHUIIBI 30115 38 BPEMs
T,cM; & — IUAJICKTpUYIECKas MPOHUIaeMocTh Bojibl, ipu 20°C & — 80,1, &, — DIEKTPUYECKAs MIOCTOSHHASA, £ =
8,85-102 ¢/m; E — pa3sHOCTb MOTEHIMAIOB Ha 3JIEKTpojax, B; L — paccTosHue Mexy S1eKTpoaaMu, H3MEPEHHOE

BJIOJTb KOJICH M TyTH SYEHKHU, CM.
[Tocne moaCTaHOBKY MOCTOSTHHBIX BETUYHH U MIEPEBOJIHBIX MHOXKHUTEICH ypaBHEHHUE YIIPOIIACTCS:

_ 0,001-Ah-107-L-107 .

&= 60-7-E-80,1-8,85-10
£=235 AnL ©)
£

rae 60 — MHOKMTENb JUIS TIEPEBOJa MUHYT B CeKyHbI;, 1072 — MHOKMTEND JUIs TIepeBoaa Ah, L u3 caHTMMeTpoB B

METPBI.
B oxoHuUaTensHOM ypaBHEHHH Ah , L MOACTaBISIOTCS B CAaHTUMETpaxX, T — B MuHyTax; Ah/z — ckopocThb

TepeMeNeHHs TPAHUIIBI 301151, CM/MUH. PaccunThIBarOT f -TIOTEHIIMAJ TI0 TaHHBIM CKOPOCTH JBIDKEHUS TUIOCKOCTH
CKOJIBXKEHHS B ITPABOM U JICBOM KoJjieHax. [1o pe3yibraTam HaOIIOJACHUN U PacueToB JICIA0T BBIBOJA O BEJIUUMHE W
3Hake & -MOTeHIHMANA.

®opma otdera. OTUET JOIDKEH COJEpXKaTh Ha3BaHHE pPa0OTHI, OMHCAHWE €€ IIeNH, KPATKUi KOHCIIEKT
TEOPETUYECKON YacTH, KpPaTKyl0 METOAWKY IPOBEICHHS OIbITA, CXEMAaTHYECKHUH PUCYHOK mpubopa st
Ha0JII0/IEHUs] CKOPOCTH 3JIEKTPOOpe3a, 3a0NHEHHYIO TaOaMIly, Tpa@UKH, BBIYMCIIEHHE & -TIOTEHIINANIA, BBIBOJIbL.

KoHTpoJbHBIE BONPOCHI
Uro Ha3biBaeTCs 3JeKTpodope3om?
Crpoenue mMuriesut OepinHCKoi azypu, cradbunusupoBantbix FeCls u Ka[Fe(CN)s].
3. Kak paccunrtaTh BeJIMYMHY OJIEKTPOKMHETHYECKOrO IIOTEHIMANAa HA OCHOBE AIIEKTPO(OPETHYECKUX

N =

U3MEpEeHU?
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., FOctpatoB B.Il. Kommounnas xumus. — CII6.: Jlans, 2008. — 336 c.

(YaeOuuku 1151 By30B. CrieruanpHast JIuTepaTypa).
3. banesun C. A., Epodees b. B., [Tono6aes H. Y. OcHoBbI Ppuznyeckoit u KomumongHoi xumun. M., 1973.

41



TecTbl K py0exkHOIi aTTeCTAHOHHOM KOHTPOJIBLHOM 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 6anioB

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

SHTAJIBINS, SHTPOIIHSI, TEIUIOTa, pabdoTa.
1-24

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

3 TepMonnHaMu9Ieckue 14 1 5
moTeHImansl. DHeprus [ ubdoca,

T'ensmrosbia.
39-53

4 XuMHUECKOe paBHOBECHE. 51 1 5
[Tpu3Haku, TUIIBI pABHOBECHSL.
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 B3aUMOIPEBPAICHUSX Pa3IMUHbIX (JOPM PaOOThI U 3aKOHAX ATHUX NPEBPAILECHUN
O B3aUMOIIPEBPAIICHUAX Pa3JIMIHbIX (I)OpM XUMHYCCKHUX IMOTCHIMAJIOB U 3aKOHAX DTHUX npeBpameHI/Iﬁ
0 B3aUMOIPEBPAILEHUSX PA3IMUHBIX (POPM HHEPIHU M 3aKOHAX ITHX MPEBPALICHHH
0 B3aUMOIPEBPAILEHUSX Pa3INYHBIX (JOPM TEIUIOTHI U 3aKOHAX ATHX MpPEBpaIleHUN

MartemaTrueckas 3anuch 1-ro Hayaia TepMOIUHAMUKHI

dQ = dA+ U

oU =dQ + A
dU = dQ - dA
dU =0Q — 6A

W3onupoBanHas cucrema -

cucrema, KoTopas 0OMEHHUBAETCS C OKPYXKAIOIIEeH cpeioll BemecTBOM, HO He OOMEHHMBAETCSI SHEPTHEH
crcTeMa, KOTopasi He 00MEHHMBAETCsl C OKpY)KaroLel cpe/ioit HU BEIeCTBOM, HU SHEPrHei

cucTeMa, KOTopasi 0OMEHHBAETCsI C OKpYIKaloIel Cpesoii IHepruel, Ho He OOMEHUBACTCS BEIIECTBOM
cucreMa, KoTopast 0OOMEHHBAETCS ¢ OKpYXKarollel cpeioi 1 BEIEeCTBOM, U SHEpTuei

3akpbITas cucrema -

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

cucremMa, KoTopast 0OOMEHHBAETCs ¢ OKpYXKarolleil cpeoif U BEIeCTBOM, 1 SHEPruen

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

MareMarudeckas 3anuch 1-ro Hayaja TEPMOJUHAMUKHU
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0Q = oA+ dU

dQ =6A+aU
oU =dQ + 0A
dU = dQ — dA

®opmMynupoBka 1-ro Hauana TEPMOJIUHAMUKHY:

KOJIMYECTBO TEIUIOTHI PABHO H3MEHEHUIO BHYTPEHHEH SHEPTUH CHCTEMbI MHHYC KOJIMYECTBO PabOThI, COBEPLICHHON CHCTEMOH MPOTHB
BHEIIHUX CUI,

H3MEHEHHUE BHYTPEHHEH 9HepTUuH PaBHO KOIHMYECTBY COOOIIEHHOM CHCTEME TEILIOTHI MU/HYC KOJIMYECTBO pabOTHI, COBEPIIEHHOM CHCTEMOi
MIPOTHUB BHEIIHHUX CHI;

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

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

BBIpa)KeHI/IC 1-ro 3akoHa TESPMOJANHAMUKHU JI1 U30XOPHOTO IIponecca

dU =0Q,
oU =cH
du =Qp
AU :Qv

Beipaxkenue 1-ro 3aKoHa TEpMOAUHAMMKY JJI H300apHOTO Mpolecca

6Q, =dH
6Q, =d(U -P-T)
6Q, =dH —P -V

0Q, =d(U +P-V)

MartemaTHueckas 3anuch 2-ro Hayajla TepMOIUHAMUKHI

-0
T
T squ
0S
ds >R
T
T-dS =dH
Bripakenue 1-ro 3akoHa TEPMOAMHAMUKH JJIsI ©30TEPMHUUECKOTO TpoIecca
P
Q =R-T-Ih2
2
V
Q =R-T:In-%
1
dQ=R-T-V -8V
dv
(3QT = 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

cucTema, KoTopasi 0OMEHHUBAETCS C OKPYKaIOIIEH cpeioi YHeprueii, Ho He 0OMEHHUBAETCs BENIECTBOM
cucTemMa, KoTopasi 0OMEHHUBAETCS C OKPYKaIOIIEeH cpeiol BEeCTBOM, HO HE OOMEHUBAETCS 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 KAYeCTBEHHAs Mepa JBIKSHUS U B3aUMOJICHCTBHS 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 polecca

GbyHKIWMsA, paBHas paboTe mporiecca

a0CoMIOTHOE 3HaYeHHEe (DYHKIIMN HEM3BECTHO

BBIpa)KeHI/Iﬂ, CIIPABCAJINBBIC AT HSOXOpHOﬁ TCINNIOEMKOCTHU Cv OJHOI'0O MOJIA NACAaJIbHOI'O Ira3a
. 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 U TEIIOTHI npouecca Q,
HUMECT BU]

Q=AU-W

Q=AU+W

AU=Q+ W

AU=Q-W

W=AU+Q

BeipaskeHusi, crpaBe[IUBbIe s aauabaTudeckoro mporecca ¢ uaeaibHbiM razom (W - pabora cucremsl, Q - Temiora
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

[Ipomecc obpaTumoro pacmmperus | MoJb WaeambHOTO Ta3a OT 00beMa vV, no obnema V., B KOTOPOM H3MEHCHHE BHYTPCHHEIT

SHEPruu rasza OyaeT HauOOJIBIIIM:

annabaTHIeCKUit

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 )

Terutora mponecca npu 0OpaTHMOM H30XOPHOM HAarpeBaHHH N MOJIb HICATBHOIO rasa oT Temneparypsl T 1o TemmepaTypet

TZBpramaeT Cs KaK:
nR(T ,~ T1)
nR(InTz— InTl)
nCV(T2 - T1)
nC (T -T)

P* 2 1

Mepoii Gecriopsiika TEpMOAMHAMUIECKON CHCTEMBI SIBIISIETCS:
SHTPOTNS

SHTAJIBITHSA

BHYTPEHHSS SHEPTUS

TeMIepaTypa

MHTEeHCUBHBIM CBONCTBOM TEPMOANHAMUYECKON CUCTEMBI SIBJISETCSA:
TeMmIneparypa

BHYTPEHHSSI SHEPTrUs

00BeEM

SHTPOIUS

BzanMHbIe TIepexoIbl TETUIOTH B paboTHI H3ydaeT
SIIEKTPOXHUMHSI

XAMHYECKas KHHETHKA

dboroxumust

TEPMOJUHAMHKA

Baok 2

Tepmoxummus - pa3zesn XUMAYECKOU TEPMOAUHAMUKHY, IMOCBSIIEHHBIM UCCIENOBAHUSAM

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

N3MEHEHHMS 3JIEKTPUIECKOH pabOThl XMMHUUYECKHUX PEaKIHH

Kakwue nporeccs! IpoTeKaroT IpU paCTBOPEHUH BELIECTB B BoJE?
XMMHUYECKHE

¢usmgeckue

XMMHYecKHe U pru3nyaeckue

MeXaHHYeCKne

Kaxkas repmoaunamMudeckast QyHKIUS BbIpaskaeT M300apHbIi TerioBoi addext?
(AU)V,T
(AH)p«
(AU)S,V
(AH)sp

Kaxk BeIpakaeTcst n3006apHas TEIII0EMKOCTh?
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dF
C=( dT W

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 MPOJYKTOB PEaKIINHU U HCXOIHBIX BEIIECTB, yMHOXXCHHBIX Ha CTEXHOMETPHUIECKUE

KO3 PHUIIIEHTHI

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

Pa3HOCTH CyMM TEIUIOT 00pa30BaHus MPOAYKTOB PEAKIMH ¥ HCXOHBIX BELIECTB, 0€3 y4eTa CTeXHOMETPUUECKHX

k03 huIKeHTOB

Pa3HOCTH CyMM TEIUIOT 00pa30BaHuUs #POILYKTOB PEAKIMH M UCXOIHBIX BEIIECCTB, YMHOKCHHBIX HA CTEXHOMETPUUECKHE
K03(hHULHEHTHI

Tem1oBoii 3 HeKT XMMHUIECKOH PEaKIHK ONpeIeNsIeTcs 110 GopMyIIe
AH =% (v;,AH - 2(v;AH oﬁp.)npa().

AH = Z:(VIAH oép,)npa(), + Z:(VIAH oﬁp,)ucx.
AH = Z:(AH oﬁp.)npnd. - Z(AH oép.)uc‘x.
AH =3 (v;AH oip.) 2(v;AH

oop. ) uex.

npoo. - o6p. ) uex.

W3obapnas TemnoemMkocTs (C,) BEIpaXkaeTcsi paBEeHCTBOM:

ac, - 9(aH)
dT
d(AU
ACy = (dT :
ac, - 98H)
dT
sc, - 4a0)
dT

N3obapnas reruioeMKkocTsb (Cp) BRIpRKAETCS] pABEHCTBOM:

oH

CP - (E)P
ou
C, = (=

Vv (aT )v
ou

Cp = (E)v
oH

Cv = (7)13

oT



Wzoxopnas termoeMkocTs (Cy) BEIpakaeTcs paBeHCTBOM:

d(AH
AC, = (dT :
d(aH
AC, = (dT )
xc, - 940)
aT
d(AU
AC, =7(dT )

B coorBercTBuM ¢ 3akoHOM Jlebas, aTOMHasg TEIUIOEMKOCTh KPHCTAUIOB C OOBEMHOHM pemETKONH MpOMOpLUUOHATbHA a0COMIOTHOM
TeMIIepaType B CTEHEHH N, YKKHTE YHUCIIO N:
1

2
3
4

[Ipu obpatnmMoM n300apHOM HATpEeBAaHUH HICATHHOTO ABYXaTOMHOTO ra3a B KOIHUYECTBE 2 MOJIb TEMIIEpaTypa MOBBICHIACH Ha
50 K. Tennora sToro mpouecca paBHa n*R, rae R — yHuBepcaibHas razoBasi IOCTOSHHASA. Y KQXHUTE YUCIIO N

187

276

320

350

454

Omnpexpenute paboTy CHCTEMBI IPH 00pPaTHMOM agHa0aTHIECKOM PACIIMPEHUH HICaTbHOTO OJHOATOMHOTO ra3a B KOJHMYECTBE 3 MOJb, €CITH
TeMIeparypa npu 3ToM ymensmmiack Ha 40K. Otser mpencraBeTe B popme n°R, rae R — yHuBepcanbHas Ta30Basi IOCTOSHHAsL. BBEIUTE
YHCIIO N

30

125

180

247

264

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

YacrtHas MpOnU3BOJIHAA DOHCPTUU reHLMFOHBHa WHAWBUIYAJIbHOTO BEIIECTBA 110 TEMIIEPATYPE IPHU IMMOCTOAHHOM OG’BCMC paBHa
P
%
-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
"

47



g
RTIn—2

"

—R?!"ln5

1

ypaBHeHI/Ie FI/I66ca'FeHLMFOHLHa 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

lenpmrombiia (M3MeHEHHEM 00beMa KOHICHCHPOBAaHHBIX (Da3 mpeHeOpeds):
Ca(OH) +CO_=CaCO, +HO
2(p-p) 2(r) 3(rs) 2 (%)

CaO, +CO_ =CaCO

(t8) 2(r) 3(tB)
2AsH.  =2As +3H

3(r) (TB) 2(r)
Pb +PbO = 2PbO(

(B) 2(tB) B)
+Sb O +4C =2Sb +4CO

. 2 4(TB)- (TB) ] (TB) ] (r)
Si, +2Li O, =Si0_ +4Li

(tB) 2 (tB) 2(tB) (tB)

CBo#iCTBa XUMHYECKOTO MOTEHI[Mala KOMIIOHEHTA CUCTEMBI B 00IIEM Cllydae:
(YHKIHSI COCTOSIHUSI CHCTEMBI

GbyHKIHS poriecca

9KCTEHCHUBHAS (HYHKI[HSI

WHTEHCUBHAS (HYHKIHS

(byHKIMS, paBHas TEIUIOTE Mpoliecca

¢byHK1Ms, paBHas pabore mpoiecca

abcomoTHOE 3HaYeHNe (PYHKIIMK PaBHO MapIHalbHON MONBHOM 3Hepruu [ m66ca

Tenmoconepxanue pacIIMPEHHON CHCTEMBI — 3TO -
SHTPOIUS

SHTAJIBITHSA

BHYTPEHHSIS1 SHEPTUS

TeMIepaTypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJUHAMHYCCKON CHCTEMEI SIBIISICTCS:
TeMmIeparypa

JIaBJICHHE

00BeM

KOHHeHTpaHI/Iﬂ

Bzaumnrie nepexoabl TCIVIOTHI 1 pa6OTI)I U3y4acT:
QJICKTPOXUMUS
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XUMHYECKasi KHHETHKA
(doToxuMus
TepMOIMHAMUKA

JKupas ki1eTKa SIBISETCS:

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

IIpu npoTekaHuu peaxkuu 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/MONb

Paccuurats kanopuitHOCTh poaykTa, cogepskamero B 100 r mpoxaykra 11,6 T 6enxoB, 0,3 rxxupoB u 5,0 T yriaeBog0B. KaTOPUHHOCTH OEIKOB
1 yraeBoaoB — 17,1 Kk/T, sxupoB — 38,8 Kmk/r

228,8 x/[x/100r

375,23 x/1x/100r

295,5 x/Ix/100r

669,12 x/Ix/100r

Buiok 4

VKaxnTe PU3HAKA XUMHUYECKOTO PABHOBECHSI, €CIIM B KauecTBe KpUTepHs Mcrons3yercest Ci = const:
KWUHETHYCCKUH (TMHAMUYECKH);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

KoHIeHTpaimonHsiii (T = const, V = const);

KoHIeHTpalonHsli (T = const, P = const).

VYKaKUTE MPU3HAKA XUMUYECKOTO PABHOBECHSI, €CIIH B KQUECTBE KPUTEPHUS MCIONB3YeTCsl pi = CONSt:
KWUHETHYECKUH (TMHAMUYECKHT);

tepmounamuyeckuit (T = const, P = const);

tepmounamuyeckuii (T = const, V = const);

koHueHTpaponnsiii (T = const, V = const);

KoHIeHTpalonHsli (T = const, P = const).

YKaXKHTe IPU3HAKA XHMIYECKOTO PABHOBECHS, €CJIH B KAYECTBE KPUTEPHs HCIONb3yercs U = U
KHHETHYCCKUH (IMHAMIYCCKUH);

tepmomunamuueckuit (T = const, P = const);

tepmoaunamuueckuit (T = const, V = const);

KoHIeHTparonHsiii (T = const, V = const);

KoHIeHTpalonHsli (T = const, P = const).

Vkaxure MPU3HAKU XUMHUYCCKOT'O PABHOBECHS, €CJIN B Ka4YC€CTBC KPUTCPUA UCTIOJIb3YCTCA 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 NPU3HAKK XUMUYCCKOTO PAaBHOBECHS], €CIIM B KaueCcTBe Kputepus ucnonssyercst AA, =0

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

Tune! paBHOBECHH B 00paTUMBIX mporieccax, mporekaronmx 1mo cxeme NHsir) + HaOpg — NHiOH p):
THApATaLys BELIeCTBA;

THAPOJIU3 10 KaTHOHY;

reTeporeHHas XUMHYeCKas peaKius;

TOMOTECHHAsl XUMHYeCKast PeaKmus;

PacTBOpPEHNE U AUCCOLMALINS MAJIOPACTBOPHMOTO B-Ba;

Twurbl paBHOBECHIA B 0OpaTUMBIX TpoIieccax, mpoTekarmux mo cxeme Hawy + Clyry — 2HCl
rHJpaTanys BelecTBa;

reTeporeHHast XUMHYECKasl peaKiys;

TOMOT€HHasi XUMUYECKas PeaKIysi;

3NEKTPOIUTHYECKas AUCCOLUALINS;

PacTBOpPEHNE H AUCCOLMALINSA MAJIOPAaCTBOPUMOTO B-Ba.

Tuns! paBHOBeCHi B 00paTUMBIX MpoIieccax, MPOTEKaoIuX 1o cxeme Mg (2;) + H20) — MgOH Erp) +H (+P) :

ruaparanus BEIICCTBA,

TUAPOJIN3 11O KaTHOHY,

TUAPOJIN3 11O aHUOHY,

TOMOI'CHHAasA XUMHUYCCKAs PCAKIINA;

PAaCTBOpPCHUC U AUCCONHAUS MaJIOPpAaCTBOPUMOI'0 B-Ba.

Tunel paBHOBECH B 00paTUMBIX Mporieccax, mporekarommx 1mo cxeme CuSO; - 5H20 ) —CuSO4a9+5H20 1y
rHJpaTaiys BelecTBa;

JIeTHIpaTalysl BEIIeCTBa;

reTeporeHHast XUMHYECKasl peaKiius;

TOMOT€HHasi XUMUYECKasl PeaKIHsi;

PacTBOpPEHNE U AUCCOLMAIMSA MAJIOPACTBOPUMOTO B-Ba.

Twurbl paBHOBECHIA B 0OpaTUMBIX TIporieccax, mporekaromux mo cxeme CaCl oy + 6H20g — CaCly - 6H20x:
THIpATAIUs BEIICCTRA,

JeTHpaTaIlns BEIIECTRa,

TeTEPOTr€HHAd XUMHNYECKas pPEaKIni,

TOMOTCHHasA XUMHUYECKasd peaKkusi,

pacTBOpeHne U JUCCOIMALNS MAIOPACTBOPHMOTO B-Ba.

Turnel paBHOBeCHH B 00paTHMBIX Tpolieccax, npoTekaromux no cxeme HaPOysp) — H (+P) + HPO Z(p) :

ruaparanus BEIIECTBA,

TreTCpOrcHHas XuMniecKas peakiusi;

TOMOT'CHHAA XUMHUYCCKasA PECAKIINA;

QJICKTPOJIUTUYECCKAA JUCCOUAasA,

PaACTBOPCHUEC U JUCCOTUAIUA MAJIOPACTBOPUMOI'0 B-Ba.

Twurel paBHOBeCcHH B 00paTHMBIX Ipolieccax, MpoTekaromux no cxeme PO i?p) +H20 (,, — HPO ﬁ(p) +OH ;!

TUIpaTalysl BELECTBA;

TUPOJIN3 110 KATHOHY;

TUIPOJIN3 10 aHUOHY;

TOMOI'€HHAsl XUMHYECKasl PEaKLus;
INEKTPOIUTUYECKAS JUCCOLUALIUS.
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TepMonnHaMU4ecKoe ypaBHEHHSI, OTPayKAIOIINE BIUSHIEC H3MEHEHHE TEMIIEpaTypsl Ipu P=CONSt, Ha COCTOSHUE XMMHYECKOTO
paBHOBECHS:
AG(T)==RTInK ,+RTInTI

AA((T)==RTIn K¢ +RTInTI

dinKp _ AH;
aT RT?2
dinKe _ AUy
T RrT2
dinKy — Av
P P

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

AA((T)==RTIn K¢ +RTInII_

dInKp AHy
aT " Ry?
danciAUr
dT  RT2
dinKy — Av
TR

TepMO,I[I/IHaMI/I‘IeCKOC YpaBHCHUS, OTPAXKAOMINEC BIUAHUC U3MCHCHUC NAaBJICHUA MPH T= Const, Ha COCTOAHHUEC XUMHUYCCKOI'O
PaBHOBECHA:
AG(T)=—-RTINK ,+RTInIT,

AA((T)==RTIn K¢ +RTInTI

din Kp _ AHp
a7 RT2
dinKe AUy
T Ri?
dinKy  Av
dpP P

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

r p Po

AA((T)==RTIn K¢ +RTInTI¢_

dInKp _AHp
dT RT?

dInKC _ AUr
dT  RT2

dinKy — Av
P P

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

r P Po

AA((T)=—-RTIn K¢ +RTInTI¢

dinK, _ AH;
a7 RT?

danC _ AUr
a7 RT2

dinKy — Av
P P
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BeIpakeHne KOHCTAHTHI paBHOBeCHs ISt peakinn Fe,03) + 3Hom — 2Feq + 3H20( (Trma aA + bB — qQ + dD):

%
p Pb
B
PD
Ko =5~
B
d
« _PaPS
p Pb
B
q
_Pq
Kp=—r
Ps
K,=-—"2
PA

Beipaxenue konctautsl paBHoBecust 1ist peakins 2COry + SOxr) — Sepoms) T 2COxr (Trna aA + bB — qQ + dD):
Po-P

QD
K —

P pp-Py
d
Ky =P%
PB
Pd
KD aD
PAPB
P,-Pd
K, = 2 b :
PB
P3PS
KP a pb
Pa-Pg

Beipaxkenne KOHCTAHTBI paBHOBecHst st peakiuu CSap + 302y — COs¢y + 2SOy (Tma aA + bB — qQ + dD):
Co-C
_-Q"~Db

Q
K =
" pi.pg

Bripaskenne koHcTaHThl paBHOBecust st peakuun 2CrClsw) + 3Haw) — 6HCIy + 2Crq (tuma aA + bB — qQ + dD):
Po-P

Q"D
K

PPy Py
Po
Kp:PT
B
K,=1
y _pg.pg
P_Pa Pb
A'"B
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Beipaxkenue koHCTaHTHI paBHOBecust 1is peakuun 4NH3) + 5054y — 6H20() + 4NO( (Tuma aA + bB — qQ + dD):
Co-Cp
CaCg
Po-P
Kp=-2—>
Pa -Pg
P

C

d
_Pg.PD

K, = b
PA-Pg

p

BeipaxkeHne KOHCTAHTBI paBHOBeCHs s peakiuu Howry + 3Fe20340 — 2Fe304¢g + HoO(ry (Trma aA + bB — qQ + dD):

pd
Kp:_Db
PB
P
sz—D
PB
K,=1
q
_Pq
Kp =
Ps
PD
K, =—2
A
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Kp—l
d
Pq,P

K. =
P3.PY

p

Beipaxkernune konctanTsl pasHoBecust st peakuur CH3zOH ) + CH3COOH ,—CH3COOCHS3p) + HoOf (Tma aA + bB — qQ
+ dD):
Co-Cp
© Ca-Cg
Po-Pp
P Pa-Pg
d
— PD
p PaP
AlB
Py Pg
P b
PB
P3-PS

pa.ph

K

K

K,

Beipakenune koHctantsl paBHoBecust 1uist peakind CHCl3 ) + Clyry — CCly + HCl(ry (Tima aA + bB — qQ + dD):
d
K, = Po

p Pé)

IIpu HEKOTOPOH TeMIepaType B CUCTEME A(r)+ B(r) ‘—‘»C(r) + D(r)’ HaXOJAIIEHCS B XUMHYECKOM PaBHOBECHH, KOHIICHTpAUU A,

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

2
4
0,5

CooTHoleHre Mex1y KoncTantamu paBHoBecust Ky, n K mist peakuun SOy + Clary — SO2Clyy
K,=K.
K, = K(RT)?
K,=K.-RT

K.=K, RT

CooTHolieHne Mexay koHcrantamu paBHoBecust Ky u K it peakiun Spous) + Oy — SOy
K,=K¢

K.=K, (RT)®

K,=K.-RT

K=K, RT
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CootHomeHne Mexay KoHcTanTamu paBHOBecus Kp u Ke mia peaxmmm 3Hory + Ny —2NH;3(0:
K,=K

K=K, (RT)?
K,=K.-RT
K.=K, RT

CooTHoleHre Mex 1y Konctantamu pasHoBecust K, u K mist peakuun PClsiy —PClsqy + Cla:
K,=Kc

K.= K, (RT)?
K= K. RT
K.=K, RT

CooTHoleHre Mex Iy KoHcTantamu pasHoBecust K, n K¢ mist peakmnm FeCls + 6H20) — FeCls - 6H20:
K,=Kc

K,= K(RT)®
K.=K, (RT)?
K.=K, (RT)®

CooTHomeHne Mexxay KoHctaHTaMu paBHoBecus Ky u Ke mimst peakumu CeHe(ry + 3H2r) — CsH iz
K=K, (RT)?

Ky, = K(RT)®

Kp=K.-RT

K=K, RT

CooTtHomeHne Mexxay koHctantamu paBHoBecus K, u K gt peakimm CeHery — 3CoHoy):
K,=K(RT)®

K= K.(RT)?

K.=K, (RT)?

K.=K, (RT)®

CooTHomeHne Mexxay koHcrantamu paBHoBecus K, 1 K gt peakimn CuSOy - 5H20) — CuSOy0+ SH20m:
K,=K(RT)®

K,= K(RT)S
K, = K(RT)?
K.=K, (RT)®

CooTHoleHre Mex1y Koncrantamu paBHoBecust Ky, n K mins peakuun 2Fe(OH)s3w) — Fe203¢ + 3H20(:
K,=Kc

K=K, (RT)?

K= K(RT)?

K.=K, (RT)®

CooTHoleHne Mex1y KoHctantamu paBHoBecust Ky, u K. s peakuyn CaCl; - 6H20) —CaCly + 6H20;
K=K

K,= K(RT)®
K.=K, (RT)®
K= K.- RT

Maremarudeckoe BbIPpA’KCHUE YPAaBHCHUSA u306apbl XUMHYECKOMN peaKkuru B HHTCFpaJ’IBHOﬁ (bOpMCI

o Kee _AH (11
K, R T T

nRe AU (1 1
K, RI(T T

dInKp AH,
dT  RT"
dinK, AU,
dT  RT?
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MaremMaTryeckoe ypaBHEHUE U300apbl XAMUIECKON peakunu B mudepeHnnaipaoi Gpopme:

in e :AHr(l_lj

Kp, R4 T,
dinK, :AHr

dT RT"
dinK, AU,

dT  RT?

AA, =-RTInK,

MareMaTHaecKoe BEIpaKEHIE #30X0Pbl XUMHYECKOH peakIiy B HHTETPAIbHON (opMe:
i ez _ AHr(l B 1)

Ko, R{T, T,
InKCZ =Auf[1_lJ
K, R T,
din Ko :AHr
dT RT"
dinK, AU,
dT  RT?

MaremaTHyecKoe BRIPaKEHUE U30X0Pbl XUMUIECKON peaknnu B auddpepeHInanbHon hopme:

|nK°2 :AU,[l_lj

K, R\, T,
dinK, _ AH,
dT RT"
dinK, AU,
dT  RT?
q d
K,=FoPp
a b

MaremaTtnyeckoe ypaBHEHHUE U30mepmbl XAMIIECKOH peakiuu mpu P=cons:

pd-pg
AG=RT/In-2—2 _InK,
Pa -Ps

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

P2 .Pg

K

p

MaremaTtryeckoe BRIpaKCHUE ypaBHEHHS uzomepmul ipu V=CONSt:

pd . pd
AG_RT[In Q Eb’—anpJ

Pa -Pg
cd.cY
AA, = -RTInNKg+RTIh—2—
ci -Ch

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

MaremaTtnyecKkoe BRIpaKCHUE YPaBHEHHS u30omepmul XuMmueckoil peakiyn npu AG=0:
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pd . PY

AG=RT|In-2——InK
a pb p
P2 .pd
cd.cd
AA, =—RTInK, +RTIh—2—
Ca Cb
A B

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

MaremaTHyecKoe BRIpaKCHUE YPaBHEHHS u30mepmul XUMmueckoi peaknun npu AA=0:

cd.cg
AA, =-RTINK¢ +RTIn—&—>
C4 -Ch
pd . pd
AG =RT|In—2—2 _InK,
Pa -PY
AA, =-RTInK,
AG, =-RTInK,

MaremaTH4eckoe BEIpaKeHHE YpaBHEHUS 3aBUCUMOCTU Ky ot P:
Py

Kx,

=Avin
X1 P2

InKCZ :AUr 1 —i
K R\{T, T,

€1

In

|nsz:AHr 1 1
Kpl R{T;, T,
q . pd
szm
b
P3P

Martemarnyeckoe BBIPA’KCHUE 3aKOHA ﬂeﬁCTByIOHlHX Macce U1l paBHOBECHA B UACAJIbHBIX CUCTCMAX:
q pd
K.=PoPo
a b
pA * PB

|n&:LHr i_i
Ky, R\ T,

|n&:A7Ur i_i
K R{T, T,

P

In—2 =AvIn—-%

X1 P2
baok 5.

PacTBops! - 31O

JIByXKOMIIOHEHTHBIE TOMOT€HHBIE CUCTEMBI
MHOTOKOMIIOHEHTHBIE TOMOT€HHBIE CHCTEMBI

CMECH HECKOJIBKUX BEIECTB

CHCTEMBI, IPH 00pa30BaHNU KOTOPHIX BBIICISIETCS TEIUIOTA

KommuratuBHbIMU CBOIICTBAMU PaCTBOPOB HA3bIBAIOTCS TAKHE, KOTOPBIE ONPEAEIISIOTCA
HIPUPOIOH YaCTHL]

KOHIIEHTpaluel yacTury

pa3MepoM 4acTHLL



MIPUPOIOH pacTBOPUTEIIS

Kakoe ypaBHeHIE MpaBWIBHO MEpEIacT CBA3b MEXKAY H30TOHHIecKnM Kodddurmenrom Bant-I'odda u crenensio
JHUCCOLUALUY CIa00Tr0 31eKTpoIuTa?

i=1-(v+1)a
i=1+(v+1)a
i-1=(v-1)a
i+1=(V+1)a

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

penakcanoHHBIM 3 dhexTom

YMEHBILICHHUEM BSI3KOCTH PacTBOpa

CHHM>XKCHHUECM CTCIICHU JUCCOLIMAallUuU

YBCJIIMYCHUEM CTCIICHU JUCCOHMAUU

scTa)eTHHIM MEXaHU3MOM TIepEeHOCa MPOTOHA

YBCJIIUYCHUEM KUHETHYECKOM OHEPIruu HOHOB

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

MTOBBIIIICHUE TEMIIEPATypPhl KHIICHHS PacTBOpa

TeIuIoTa 00pa30BaHMs PacTBOpa

KOX(QHUIHECHT MPETOMIICHUS PACTBOPUTEIS

BSI3KOCTh pacTBOpa

TeMIlepaTypa 3aMep3aHus PacTBOPUTEIS

3HaveHHe, KAKOro CBOMCTBA JIOJDKHO OBITh N3BECTHO /IS pacdeTa CTENEeHU TUCCOLUALH CIaboro AJIEKTPOJINTA B paCTBOPE
JIaHHOM KOHIEHTpauu?

MapLUHaIEHBINA MOJBHBIA 00BEM PACTBOPUTEILT

YAEIbHBII BEC pacTBOpa

TeMIepaTypa KUIEHHUs PAaCTBOPUTEIS

K03(h(pUIMEHT aKTUBHOCTH PAaCTBOPHUTEIIS

MOHMKEHUE TEMIEPATYpPhI 3aMep3aHus PacTBOpa

3HayeHne, KaKOro CBOMCTBA HY)KHO 3HATH JUIS pacdyeTa CTENICHH AUCCOLHAINH CIA00TO 3JIEKTPOJINTA B PACTBOPE NaHHOH
KOHIIEHTpauu?

yZeNbHas TETIOEMKOCTh

TeIJI0Ta 00pa30BaAHMUS

OCMOTHYECKOE JIaBJIEHUE

PacTBop KuIUT IIpU TeMIiepaType:

OoJIbILIeH TEMIIEpaTypbl KUIIEHHUS PACTBOPHUTEIIS

PaBHOM TeMIepaType KUIEHUs paCTBOPUTEIS

HIDKE TEeMIIepaTyphl KUIIEHHUS YHCTOTO PACTBOPUTEIS

IIPU CpeAHEN TeMIlepaType KUIIEHHUsI MeX Ty TeMIIepaTypaMy KUIIEHUs] paCTBOPUTENIS. U PACTBOPEHHOT'O BELIECTBA

Kakwue BeJIMUMHBI CBSI3aHbI 3aKOHOM MOHHOM CHITBI?
HWOHHAs CHJia U TIOJIBHXKHOCTD

KOHIIEHTPALIMS U 3JIEKTPOMPOBOIHOCTh

HWOHHAs CUJIa ¥ YKclia IepeHoca

3apsii MOHA U KOHLIEHTpalus

HMOHHAs cuja U K03()(PUITHEHT aKTHUBHOCTH

Pa36aBieHHbIH pacTBOp PaCTBOPEHHOT'O BELIECTBA 3aMep3acT IPH TeMIeparype:

OoJIbILIeH TEMIIEpaTyphl 3aMep3aHust PACTBOPUTES

PaBHOM TeMIepaType 3aMep3aHusi pacTBOPUTEIS

HIDKE TEMIIEPATyphl 3aMEP3aHUs YUCTOTO PACTBOPUTENS

IIPU CpeAHEN TeMIlepaType 3aMep3aHus MEKIy TeMIepaTypaMH 3aMep3aHusl pAaCTBOPUTEIIS U PACTBOPEHHOIO BEILIECTBA
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PactBopumMoCTh — 3TO -

KOHIICHTpalnus pacTBopa

MaKCHUMaJIbHO BO3MOXKHasi KOHIIEHTPpAalusA 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 TeMnepaType 3aMep3aHus PacTBOPHTENS

HIDKE TEMIICPaTyphl 3aMep3aHus PACTBOPHTENS

IPH CPEAHEH TeMIepaType MeXay TeMIIepaTypaMy 3aMep3aHus PACTBOPUTENSE M PACTBOPEHHOT'O BEIIECTBA

BriOepuTe HEBEPHBIi OTBET: JICKTPOJIMTAMH MOTYT OBITh BEIIECTBA -
TBEpbIe

KUJIKHE

ra3oo0pasHbie

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 B3AUMHYI0 paCTBOPHUMOCTD BCIICCTB:
BO BCEX ClIydasaXx

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

TOJIBKO KOT'a IMpo1ecc pacCTBOPEHUA SHHOTepMI/I‘IGCKI/Iﬁ

IIpy YCJIOBUH YBCJIIMYCHUSA SHTPOIIUN

Y TBepKIeHHS, CIIpaBeAINBEIE I H0YITMOCKOITNYECKOH KOHCTAHTHI:

3aBUCUT TOJIBKO OT CBOMCTB PACTBOPUTEILS

3aBUCUT OT CBOMCTB PACTBOPUTENS U PACTBOPEHHOIO BEILLECTBA

3aBUCUT OT CBOMCTB PACTBOPUTENS U KOHLIEHTPALIUU PACTBOPA

3aBUCHUT OT TEMIIEPATYPHI U KOHLEHTPALUU PACTBOPA

YBEJIMYHMBAETCS C POCTOM COOTHOIIECHUS YAEIbHOHN TEIUIOTHI HCIAPEHUs K KBaJpaTy TeMIepaTyphbl KUIIEHUs
YMEHBIIAETCS C POCTOM COOTHOLIEHHUS YIEIbHON TEIIOTHl HCIIAPEHUS K KBaApaTy TeMIepaTyphbl KUIEHUS

Merton uccnenoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHEIM Ha CPABHEHUH TEMIIEPATyphl Havala KAIICHHUS PacTBoOpa H
TEMIEPATYPBI KUIIEHUSI PACTBOPUTEIIS IPU ITOCTOSTHHOM JIaBJICHUM:

KaJOpUMETPHUS

KPHOCKOTIHSI

0CMOMETPHSI

TEH3UMETPHSI

30yIUTHOCKOTIHS

(doromeTpus

Merton uccienoBanusi pa30aBICHHBIX PAaCTBOPOB, OCHOBAHHBIA HAa HM3MEPEHHWH HW30BITOYHOTO JABIICHUS, MPUIAraeMoro K
PacTBOpY ¥ OCTaHABIHMBAIOIIETO CAMOIPOU3BOJIBHEIHN IIEPEX0/ MOJICKYJT PACTBOPHUTENS Yepe3 HONYIPOHUIAEMYI0 MEMOpaHy B
pacTBop:

KaJIOPUMETPHSI

KPHUOCKOTIHS

O0CMOMETpHS

TEH3UMETPHS

30yIUTHOCKOTIHS

(doromeTpus
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IToBeimieHne Temmeparypsl Hadana KHIICHHS pa30aBIEHHOTO PAacTBOpA HEJIETYYEr0 PAaCTBOPEHHOTO BEUIECTBA B JIETYydYEM
pacTBopuTeNe M0 CPaBHEHHUIO C TEMIIEPaTypOil KUIIEHU pacTBOpuTeNs Bhipaxaercs Gopmynoid AT = iEm. bykBoit m B 3T0#
¢dopmyre obo3HaUeHA:

Macca pacTBOPUTENS

Macca paCTBOPECHHOI'O BEIIECTBA

Macca pacTtBopa

MOJIIpHasi KOHIEHTpalrs paCTBOPEHHOI'O BENICCTBA

MOJIdJIbHast KOHIEHTpalus paCTBOPEHHOI'O BENICCTBA

YHUCJIO MOJIb PACTBOPEHHOIO BEIIECTBA B paCTBOPE

Uro o3Ha"aeT TepMuH "KpHockomus"?

SIBJICHHE MOBBIICHUS TEMIIEPATYPBl KHIICHHS PacTBOPA IEKTPOIIUTA
SIBJICHHE TTOHIKEHHS TeMIIePaTypPhl 3aMep3aHuUs PaCTBOPOB

SIBJICHHE KPHUCTAJUIN3AUK PACTBOPUTENS U3 PACTBOPA

paboTa OXJIATUTEIILHOW CMECH U3 COJIH | JIbJIA

W3zoronnueckuii koadduupent Bant-I'odda aTo nonpaska, yuuTsiBaromasi:
YBEJIMYEHHE PaBHOBECHOTO JaBJICHUS Mapa HaJ YUCTHIM PACTBOPUTENEM IIPH HArpEeBaHHU
HEMOCTOAHCTBO AAaBJICHUS IIPU HAarp€BaHWU WK OXJIAXKJICHUU paCTBOpa

pas3In4ue MOJIAPHBIX MacC paCTBOPUTEIIA U pAaCTBOPEHHOI'O BELIECCTBA

M3MCHEHHE YHCIIA YaCTHI{ B PACTBOPE [IPH AUCCOLMALINA HIIH aCCOLHALIIH MOJICKYJI
M3MCHEHHE IUIOTHOCTH PAcTBOPA IIPU JUCCOLMALMH HIIH ACCOLIMALIMH MOJICKYII
M3MCHEHHE H30TOIHOTO COCTaBa MOJICKYJI PACTBOPEHHOTO BEILECTBA

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

VloHHast cita pacTBOpa BLIPakaeTCs Yepes MOMAITLHOCTH HOHOB M, M HX 3apsiibl Z GopMyJIoi:
Z)(mizi)2

125mz

125(mz)’

1125mz°

Pa3gen «Qnexkrpoxumus»

Kakoil u3 nepe4rcieHHbIX TUIIOB IPOBOJHUKOB OTHOCHUTCS K IPOBOJAHUKAM BTOPOTo poja?
MeETaJUIb

MOJYIIPOBOHUKHI

HOHHBIE IPOBOJHUKH

H30JIATOPHI

OJICKTPOHHO-MOHHBIC TPOBOIHUKU

KakuM u3 mpuBeIeHHBIX YPAaBHEHHUH ONPEENIETCS CBA3b MEXKY yISIbHON U SKBUBAJICHTHON 3JIEKTPOIPOBOAHOCTAMU?
0-y
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1000-C

A= X
1000- 4

X- C
_x

4 -1000-C

Kak n3Mensiercs ynensHast 3JIeKTPOIIPOBOTHOCT PACTBOPOB JIEKTPOIUTOB C POCTOM KOHIICHTPALIUHU?
0CTaeTCs MIOCTOSHHOM

YMCHBIIIACTCS

YBEINIHBACTCS

U OTHUX BEIIECTB PAcTeT, IUIA APYTUX YMEHBIIACTCS

MPOXOJUT Yepe3 MaKCUMyM

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

a=A A,

Ay
o=

A
a=A,+1,
a:&

A

UeM 00BsICHSACTCS YBEMTUYEHUE YACTBHOMN 3IEKTPOIPOBOJHOCTH PACTBOPOB MIEKTPOIUTOB C POCTOM KOHILIEHTPAIUU?
YBEIMUCHHUE 3apsijia NOHOB

YMEHBIICHUEM DJIEKTPUIECKOTO B3aUMOJICHCTBHUS HOHOB

YBEJIIMYCHUEM CTETICHU TUCCOLUAIINN

YBEJIMYCHUEM YHCIIa HOCHTENEH TOKa B pacTBOpe

YMCEHBIICHUEM TUIOTHOCTH U BA3KOCTH PacTBOpa

Kax uzmensieTcst 3kBUBajI€HTHAs 3IEKTPOIPOBOIHOCTh BOJHBIX PACTBOPOB JIEKTPOJIUTOB C POCTOM KOHLIEHTpauuu?
OCTaeTCs NOCTOSIHHOM

YMEHbIIIAETCS

YBEJIMYNBAETCS

JI7Isl OTHUX BEILECTB PacTeT, Ui IPYyTUX yMEHbIIAeTCs

MPOXOJUT Yepe3 MaKCUMYM

Kaxkoii 3aKOH JIEKUT B OCHOBE OJTHOTO U3 METOAOB IKCIIEPUMEHTAILHOTO ONIPEIETICHUS Ao JUIS CIIA0BIX JIEKTPOIUTOB?
3aKkoH pa3basienust OcTBaIbaA

3aKOH HE3aBUCUMOCTH JIBHKEHHS HOHOB

npeaensHbIi 3akoH lebas Konbpayma

3axoH Papanes

3aKOH MOHHOM CUJIBI

Kakoe ypaBHEHHE BbIpa)kaeT CyIIHOCTb 3aKoHa pa3senenus OcTanbaa?

K _C.C
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K

0

ﬂﬂﬂ KaKou rpynrbl HOHOB, NPUBCACHHBIX HUXKC, HpI/I6J'II/I3I/ITeJ'II)HO OJWHAKOBBI HOZ[BI/I)KHOCTI/I?

[

2

T l—aV
A, =1+l

(I+, |- - OABMKHOCTH KATHOHOB M @aHHOHOB)

K*, NH4*, NOs", CI”
K*, Li*, Na*, OH~
H*, NH4*, Lit, OH”

CHsCOO", Br, OH", NOs~

Li*, Na*, K*, Rb*

JIist m3MepeHus 3IEKTPOIPOBOTHOCTH PACTBOPOB HCIONB3YETCS:

MOCT MOCTOSTHHOTO TOKa
MOCT MEPEMEHHOTO TOKa
mocT Konbpayira
MOTCHIIUOMETP

Peskoe magenne 31eKTpONPOBOAHOCTH PACTBOPA IPU HEWTPAIU3ALMHU KUCIIOTHI HIEJI0YbIO CBA3aHO:
C YMEHBIICHUEM CYMMapHO! KOHLICHTPAlui HOHOB;

C YMEHBIICHUEM KOHLIEHTPALUY OYEHb IIOJIBUKHBIX HOHOB THIPOKCOHUS;

C HaKOIUIEHUEM B CHCTEME MOHOB I'MJIPOKCHIIA;

C O6pa3OBaHI/I€M ocajJka,

YPaBHeHI/Ie BbIPa’KacT 3aKOH paB6aBJ’IeHI/IH OCTBaJ’IL,I[a

K
_ | ouc.
=\~

A
oo
Moo

K=

a

1
P

Janbl rpaduKy 3aBUCUMOCTH yIeNIbHO# dnekTpryeckoit mpoBoanmoctu Boausix CH3COOH, KCI, KOH, HClI ot
KOHLEHTpaluU. YKaXuTe HoMep KpuBoi i BogHoro pactsopa KOH.

F'(V+oo + V-co)

> 7 A
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Horenmpates , Mom6ln

A WN P

Jaub! rpaduKy 3aBUCUMOCTH SKBHBAICHTHOM 3JIEKTPHYECKOM MPOBOAMMOCTH BogHBIX 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 OJHO3aPSHOTO HOHA, YPABHEHUE 3aKOHA HE3aBUCHMMOI0O
JBIKeHUs] HoHOB Konbpayia uMeeT BUI:

Ve s
A= T - Ao

A

_:a

R'W

P A+ Ao e

C1-Byr

VBeNnnueHUE NEKTPUYECKOM TPOBOAUMOCTH PACTBOPOB CHIIBHBIX AJICKTPOJIMTOB C POCTOM TEMIIEPaTypbl MOXET OBITh
00yCIIOBIICHO:

3MeKTPOoGopeTHICCKUM IPPEKTOM

penakcaoHHbIM 3 dexToM

YMEHBIIEHHEM BSI3KOCTH PacTBOpa

CHM>KECHHUEM CTCIICHU JUCCOIUAIINN

YBCJIIMYCHUEM CTCIICHU JUCCOHUAIINN

scTadeTHBIM MEXaHH3MOM NePeHOCca NPOTOHA

YBEJINYCHUEM KHHETUYECKOW SHEPIrU HOHOB

VMeHBIICHHEe SKBUBAICHTHOH mpoBoxuMocTH BogHoro pactBopa CH3COOH npu moBBIIICHHH KOHLIEHTPALUH SJIEKTPOIUTA
00yCTIOBIICHO TIIaBHEIM 00pa3oM:

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaoHHbIM 3¢ dexTom

YMEHBIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHUEM CTEIIeHH JUCCOLHAIIH

YBEJIMYEHUEM CTEIeHHU JUCCOLNALIUH

yBEJIMYEHHUEM KHHETHYECKOW YHEPTHU HOHOB

VMeHBIICHHEe JKBHBAICHTHOH mnpoBoguMocTd BoxHoro pactBopa NaCl mpu MOBBIIEHHMHM KOHLEHTPAILMH 3JIEKTPOJUTA
00yCIIOBIICHO TJIaBHBIM 00pa3oM

anexTpoopernaeckuM 3 dexrom

penakcaoHHbIM 3 dexTomM

YMEHBIIIEHHEM BS3KOCTH pacTBOpa

YBEJIMYEHNUEM CTENIEHN TUCCOMAINT

YBEJIMUYCHUEM KHHETHUECKOI SHEPTHH HOHOB

[Tpu 6eckoHEYHOM pa3BEICHUH YKBUBAIICHTHAS 3JIEKTPOIPOBOANMOCTE BOJHOTO PACTBOPA JIEKTPOJINTA PaBHA!
HYJIIO

3EKTPOIPOBOTHOCTH BOJIBI

CyMMe NpeAeNbHBIX MOJBUKHOCTEH HOHOB

PAa3HOCTH IpeNeIbHBIX MOABUKHOCTEH HOHOB

[IPOU3BENCHUIO MPENETbHBIX MOJBUKHOCTEN HOHOB

63



B npoBoHUKaxX MEpBOTO poja HOCUTEISIME AJICKTPHUUIECTBA SBIISIFOTCS:
HUOHBI

MOJICKYJIbI

DJICKTPOHBI

paauKaibl

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

MOJISIPHOM ITPOBOAMMOCTBIO

MIpeAEIbHON IIEKTPUUECKON TPOBOAUMOCTEIO

EKTPUIECKOH MOABHKHOCTHIO

[IpruMepom mpoBOIHKKA BTOPOTO POJA ABJISETCS:
paciuiaB XJopuaa HaTpus

Meb

ATIOMUHHI

BoJb(pam

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

9KBMBAJIEHTHAS 3JIEKTPUUYECKAs! IPOBOIHUMOCTD

MOJISIPHAsE DJIEKTPUYECKas POBOIUMOCTD

yIenbHAs ANEKTPUIECKast IPOBOUMOCTh

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

YMEHBIIAETCS C YBEIIMUCHHEM KOHIIEHTPALMH PacTBOpa

CKOpOCTh JBIDKCHHUS HOHOB B PACTBOPE HE 3aBHUCHT OT:
HaNpsDKEHHOCTH AJICKTPHYECKOTO MO

TEMIIEPaTyphI

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

YcaoBHBIHN 3apsna, KOTOpHﬁ MPUIKACBIBACTCA aTOMY B COCIWMHCHHHU IIPU YCJIIOBUH, YTO BEHICCTBO IMOCTPOCHO W3 HOHOB,
Ha3bIBACTCA

BaJICHTHOCTB

BaJICHTHOC COCTOSAHHEC

CTCIICHb OKHCJICHHUA

KOOPpAUHAIIMOHHOC YUCJIO

Pa3nen «JaeKTpoaHble NOTEHIUATBI»

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

COJACPKUT UOHBI C OﬂHHaKOBOﬁ IIOJABHXHOCTBIO.

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 3JICKTPOTHOMN PEaKIIHH.

XOPOIIO COPOMPOBATH Ta3bl.

MOJTHOCTHIO MCKITIOYATh COPOIIHIO ra30B.

HMMETh CHJIBHO Pa3BUTYIO TOBEPXHOCTb.

Vcnonp3yemslii B XHHTHAPOHHOM 3IIEKTPO/IE XUHTUAPOH NMPECTABISIET COOO:

9KBUMOJICKYIIPHOE COEANHEHNE XNHOHA U THAPOKCUIAMHHA.
JIETKO PacTBOPUMAsi CMECh XMHOHA U THIPOOKHCH XpOMa.
MaJIopacTBOPUMOE COEIUHEHHE.

MaJIOpacTBOPUMOE COCIMHEHNE XHHOHA CO CIIEAaMH THIPOXHUHOHA.
9KBUMOJIEKYJISIPHOE COSMHEHNE XMHOHA U THIPOXHHOHA.

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

OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.

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.

XnopcepeOpsiHbI 3JIEKTPO]] OTHOCUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIbHBIM.
anekTponam 1 poxa.

3NIEKTpoaM 2 poza.

JJIEKTPOJIaM CPABHEHUS.

HMOHOOOMEHHBIM 3JICKTpOaaM.

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

aNeKTpoaM 2 poza.

3IIEKTPOIaM CPaBHEHHUS.

WHIUKATOPHBIM 3JICKTPOaM.

Yro Ha3BIBacTCH YCJIOBHBIM 3JICKTPOJAHBIM IMOTCHIINAIOM?

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

SIIEKTPOII;

YCJIOBHBIM 3JIEKTPOJAHBIM IMOTCHIIMAJIOM HA3bIBACTCS 3/1C DJIEMEHTA, COCTABJICHHOI'O U3 JAHHOTO 3JIEKTPOJA U CTAHAAPTHOI'O KaJIOMEIBbHOI'O

DJICKTpOOa,

YCJIOBHBIM 3JIEKTPOAHBIM IMMOTCHIHAJIOM HA3bIBACTCA IMMOTCHIUAII JIEKTPO/JIa TP aKTUBHOCTH €0 HOHOB B PAaCTBOPE, paBHOﬁ CAVHUIIC,
YCJIOBHBIM 3JIEKTPOAHBIM IMMOTECHIHMAJIOM Ha3bIBACTCA IMMOTCHIHUAI 3JICKTPOJa b0 B HepHCTOBCKOﬁ, 100 B OCTBaJILHOBCKOﬁ HIKaJe.

3Ha4YeHNsI CPEAHUX HOHHBIX KO3((OUIIMEHTOB aKTUBHOCTH AJIEKTPOIUTOB:
OepyTcsl U3 CIIPaBOYHUKA

PaCCUUTBIBAIOTCH 110 YPaBHECHUIO HepHCTa

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

paccunThIBaOTCA 1O ypaBHeHHIO [ 160ca-/{rorema

paccuuThIBaIOTCs 10 ypaBHeHHIo Jlebas-I tokkens

Uucno ne Bxopsiee B ypaBHeHHe HepHcTa, COOTBETCTBYET:
YHUCIIy 2JICKTPOHOB, Y4aCTBYIOIUX B PEAKLUU
YHUCIy 2JIEKTPOIHBIX peaKkLui
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3aps;JOBOMY YHCITy aHHOHOB B PacTBOpE
3aps;J0BOMY YHCITy HOHOB THAPOKCOHUS
MIPOM3BEACHUIO 3aPSJOBBIX YHCENl KATHOHOB M aHHOHOB

CranaapTHBI MOTEHIMAT XHHIUAPOHHOTO 3ytekTpoaa npu 25°C pasen +0,699B. Kakoil U3 MepeyncIIeHHBIX HUXKE JIEKTPOIOB

crleyeT BBIOPATH JUIs OCTPOEHUS TalbBAHMYECKOTO 3IEMEHTA, IIPH paboTe KOTOPOTO FHAPOXMHOH Oy/IeT OKUCIATHCS B
xuHOH 1ipu 25°C?

CU*/CuU (ac® = 1) @°CU?*/Cu =+ 0,337 B

Zn?**1Zn (ozn®* =1) @°Zn?*/Zn=-0,763 B

Pb2/Pb (ap?* = 1)  @"Pb?*/Pb= -0,126 B

Hg?*/Hg (omg?*=1) ¢°Hg?*/Hg=+ 0,854 B

Cu*/Cu (acy* =1)  ¢°Cu*/Cu=+0,521 B

Kaxoii a1exTposa Ha3bIBaeTCsl KaloMeabHbIM?
Hg| Hg(NO3)2

Hg| Hg2SO4, CdSO4

Hg| Hg(NO3)2

Hg| Hg=Clz, CI

Hg, K| KCI

Kaxkue noHs! Y4aCTBYIOT B 3JICKTPOAHOM IPOLECCE HA KAJIOMCIBbHOM BHGKTPO,I[C?
A92+

ngz+

K+

Hg*

Cr

[To xaKOMy ypaBHEHHUIO PAaCCUHMTHIBAIOTCSI pABHOBECHBIE AJIEKTPOIHbIe NoTeHIMabl ¥ DJ]C rabBaHN4YeCKUX 3JeMEHTOB?
YpaBHEHUIO AppeHuyca

ypaBHeHHIO Bant — F'odda

ypaBHeHuro HepHera

ypaBHeHHIO [ 106ca—I empMmronbia

ypaBHeHHO [ 106ca—/rorema

Kak Ha3piBaeTcs MOTEHIIMAN, BOSHUKAIOIIMIA HA TPaHUIIE pa3Jiesia JJISKTPOJIUTOB B dJIEMEHTAX THIIA:
M, MA, aq || aq, MA, | M ?
a<az
MeMOpaHHBII
3JIEKTPOIHBIN
(ba3oBbIi
1 dy3rnoHHBIH
XUMUYECKUI

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

Appenuyca

['ensmrossua

I'yn

[Irepna

Yanmana

DNEeKTPO/1, MOTSHIIMAT KOTOPOTO 3aBUCHT OT KOHIIEHTPAIlUN aHAIN3UPYEMOTO HOHA, HA3bIBACTCH. . .
CTaHAapPTHBIM JJICKTPOJIOM;

AJIEKTPOJIOM CpaBHEHUS;

HMHIMKATOPHBIM 3JIEKTPOIOM;

BOJOPOJIHBIM 3JIEKTPOAOM.

Hegepno, uro cornacHo ypaBHeHUI0 HepHcTa noTeHLunan 3JeKTpoaa 3aBUCHT OT ...
€ro Macchbl;
€ro NpHUpObI;
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TeMIIepaTypel;
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, KClI;

Cu | Cu?;

Hg | HgCl, KCl,

Pt | Fe3*, Fe?".

DIEKTPOJIOM 2 poja SBISAETCS JJIEKTPOL ...
Ag | AgT

Ag | AgCl, KCl,

Zn | Zn?;

Pt | Fe®, Fe?".

OKHCIUTENHHO-BOCCTAHOBUTEIHHBIM QJICKTPOAOM ABJIACTCA DJICKTPOL ...

Ag|Ag"

Cu | Cu?;

Pt | Co%*, Co?;
Ag | AgCl, KCI.
IC

Yucno Z, Bxoadmiee B ypaBHeHHe HepHCTa COOTBETCTBYET

YHCITY MOJIb AJIEKTPOHOB, YIaCTBYIOIINX B 3JICKTPOTHOM IIPOIIECCE.
YHCITY 3JIEKTPOIHBIX PEAKIIHH.

3apsI0BOMY YHCIy aHHOHOB B PAacTBOpE.

3apsI0BOMY YHCIY HOHOB THIPOKCOHUS.

st pacuera D/1C ¢ nomomibio ypaBHeHUsI HepHcTa HE00X0AMMO 3HATH
crargapTHyo J/1C smeMeHTa 1 TeMmneparypy.

3 J1C HOpMaTBHOTO 3rieMeHTa BecToHa.

CTEXNOMETPUICCKOEC YPAaBHECHUE PCAKIIUN B DJIEMCHTE.

3JICKTPONPOBOAHOCTH PACTBOPOB, BXOAAIINX B COCTAB 3JICMCHTA.

aTMocdepHOe faBIeHHe

Bemnuuny 9/IC raapBaHU4ECKOTO 3J€MEHTA MOKHO PACCUUTATh
¢ moMolneto ypaBHeHus Dapajes.

C IOMOIIbIO YpaBHEHUSA (I)pyMKI/IHa.

¢ IIOMOILBIO ypaBHeHHs: HepHera.

NIOMOIIbI0 ypaBHeHHs I n60ca-/lrorema.

I[J'IH HOPMAJIbHO PA30OMKHYTOI'0O T'aJIbBAHUYCECKOI'O 3JIEMEHTA JBJICKTPOJAUBIKYIIAA CHUJIa paBHA
Pa3HOCTH JIEKTPOHBIX MOTEHIIMAJIOB HA BhIBOJaX ['D.

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

HANpsDKEHHUIO Ha BHIBOJIaX Pa0OTAOIIETO AIIEMEHTA.

MPOU3BEJIEHUIO TOKA Ha CYMMY CONPOTUBICHUN

Kaxkue ranpBaHUYECKHE DIEMEHTHI HCTIOIB3YIOTCS ISl U3MEPEHUS YHCel TIEPEHOCa IO METOTY DJISKTPOABIIKYIIIUX CHIT?
MPOCTBIC XUMHUYCCKHUE JIEMCHTBI

KOHICHTPAIIUOHHBIC 3/IEMEHTLI C IICPEHOCOM HOHOB

KOHICHTPAITUOHHBIC 3JIEMEHTBI oe3 NEepeHOCa HOHOB

CJIOXKHBIC XUMHNYCCKHUEC DJICMCHTEI

aMaJIbraMHBIC JJICMECHTBI



O06paTuMo paboTAIONIHI raTbBAaHUYCCKUI DIIEMEHT BBIIEISAET TSIUIOTY B OKPYKAIOLIYIO CPeIly. 3aBHCHT JIM U KaK C 3TOT0
JJIEMEHTa OT TeMITePaTypHI?

C pOCTOM TEMIEPaTypHl 3/C ITOTO IEMEHTa PaCTET

C POCTOM TEMIEPaTyphl 30¢ ITOTO JIEMEHTA MaaeT

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

C POCTOM TEMIIEPATYPHI 31C TAKOI'0 JIEMEHTA IIPOXOAUT YEPE3 MUHUMYM

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

9JIeMEHT BecToHa BBITONHSET POJIb HOPMAIBLHOTO JIEMEHTA U UCIIOJIB3YETCS TS OTIPEIeTICHHUS DJIC aKKyMYJISTOPa B DJICKTPUYECKOMH
KOMIICHCAI[IOHHOH CXeMe;

9NIeMEHT BecToHa - CTaHIapTHBIN ralbBaHUYCCKHI 3IeMEHT, HEOOXOAUMBII AJIs CPABHEHHUSI er0 00paTHMOIT 3/IC ¢ M3MEPSIEeMOH 3JIC
HCCIIEIyeMOTO IalbBAHHIECKOTO IIEMEHTA,;

anemeHT Becrona — npocrast xumudeckas nenb: Cd, Hg|CdSO4, ag|Hg2SO4|Hg, koTopas MOKET CITy KHTb UTsl ONPEATICHHS KOHIICHTPALIIN
nonos Cd?* B pacTBOpE;

areMeHT BectoHa — mpocTtast XUMHYecKas Lietlb, KOTOPask MOXKET CITYKHUTb IS OTIpeeNeHus mpou3Benenus pactBopumocti Hg2SO4.

W3BecTHBI crieqyomue METOAbl U3MEPEHUS 3/IC TaJbBAaHUUYECKOTO IIEMEHTA!
MOTEHLIUOMETPUUECKUI

noysiporpaguIecKui

METOJ BOJIbTMETPA € BBICOKUM BHYTPEHHHUM COIIPOTHUBICHHEM

KOMIIEHCALUOHHBIH

KOHyKTOMETpUYECKUi

BenuuuHy 3/1¢ ranbBaHUYECKOT0 3JIEMEHTA MOKHO PACCUUTATh!
¢ moMouikto ypaBHeHus Papanes

C IOMOIIBI0 ypaBHeHUsI OpyMKHHA

¢ IoMoIbto ypaBHeHus HepHera

¢ momoIplo ypaBHeHus [ m66ca-/Irorema

KaK Pa3HOCTb 3JIEKTPOJHBIX IOTEHINAJIOB raJIbBaHUIECKOTO MIEMEHTa

Kakoe TepMoarHaMHUYeCcKOe ypaBHEHHE UCIIOIB3YETCsl MpH BbIBOAE 3aBUCUMOCTH DJIC raibBaHNYeCcKOTo 3JIeMEHTa OT
KOHIIEHTPAIMH BEIIECTB, YIACTBYIOIINX B PEaKIUu?

AG° = —RT/nKp
— AG =RT/nKa - RTA/NOL

AU +T (GAFJV
oT

AF =

AH + T(aAG j(o
AG = oT
AF%=— RT/nKc

Kaxoii npolecc npoTexaeT Ha neBoM snektpoje B nenu Ag|AgCl, HCI || HCI|Cly,Pt, ecnu ¢°Ag|AgCI|Cl = + 0,222 B, ¢°
Cl,/CI" + 1,360 B:

BoccTaHoBieHue H* - noHos

oxucienue Cl™ - voHOB

BOCCTaHOBJICHHE Ag* -HOHOB

okucienue Clz

okucieHue Ag

Kax npaBuiibHO 3ammcath ralbBAHUYECKUH 3JIEMEHT B BUAE HOPMYIIBI?
Zn| Cu| ZnSOs4, aq|| CuSOs, ag| Zn

+Cu| Zn| ZnSOs4, ag|| CuSO4, ag| Cu|Cu

ZnS0s4, aq| Zn—Cu| CuSOs4, aq

Cu| ZnSOs4, ag|| CuSOs, ag| Zn| Cu

Cul| Cu| CuSOsq, aq, KCl|| ZnSO4, aq, KCI| Zn| Cu

ypaBHCHI/IC HCpHCTa JJIg pacdeTa 51C raJIbBAHUYCCKUX 3JIEMEHTOB?
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JI71s1 uero Hy>KeH «COJIEBOM MOCTHK» B TaJlbBAHHYECKOM dJIeMeHTe?
JUISL BOSHUKHOBEHUS 3JIEKTPO/IHBIX TIOTCHIINAIOB

JUTS BOSHUKHOBEHUS () ()y3HOHHOTO MOTEHIIAIA

JUISL BOSHUKHOBEHUS 3/IC M pabOTHI 3JIEMEHTa

JUISL yCTPAQHEHHUSI KOHTaKTHBIX IIOTCHIMATIOB

JUIS IPEAOTBPAILCHHUS IPOTEKAHHS peaki B 00paTHOM HalpaBICHUN

CyMMapHBI TOKOOOPa3yIOLIHiA MPOIIeCC, MPOTEKAIOIINH B TAIbBAHNYECKOM dIeMeHTa JaHmais - Akooun
Zn® + Cu*? — Zn*2 + Cu°
Zn*2 + 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 aHOZI€ — T'MJAPOJIN3 BJIEKTPOJIUTA

Ha aHOAEC — OKHCIICHUE

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

pasnmdne B HOTEHINAIAX SIIEKTPOIOB

pa3nm4re B HOABIKHOCTSIX KaTHOHA M aHUOHA B AJIEKTPONINTAX IOy JIEMEHTOB

pas3nmdne B HOABIKHOCTSIX KATHOHOB

pasinyKe B IOJBMKHOCTAX aHHOHOB

3a cuyeT Yero BO3HUKAET 3.]1.C. B raJlbBAHUYECKOM 3JIEMEHTE?
3a cUeT CyMMapHOH XMMUYECKOH FHEepPruu

3a CUeT OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUil Ha 3JIEKTPOAax
3a CYeT MPOITYCKAHUsI TOKA Yepe3 JEMEHT

3a CYeT MPOIYCKAHUSI MHEPTOIO ra3a yepe3 AIEMEHT

B ranpBanndeckoM »jeMeHTe Ha Karoaec (+) MPOTEKACT MPOUECC
OKHCJICHUA METalllla

PA3JIOKECHHUE DJICKTPOJIUTA

TUAPOJIA3 BJIEKTPOJINTA

BOCCTAaHOBJICHHS UOHOB 3JIEKTPOJIMTA

B ranpBaHnueckoM 35eMeHTe Ha aHoJIE (-) IPOTEKAET MPOIiece
BOCCTAaHOBJICHHS MOHOB 3JIEKTPOJIMTA

OKHUCIJICHHUA MCTaJllla

PaA3JIOKEHHUE IJICKTPOJIUTA

ruApOJIn3 DJICKTPOJIUTA

CxeMa 3aIiCcH rajiIbBAHHYECKOT0 JIEMEHTA I[aHI/IBJ'ISI-ﬂKO6I/I
(-) Zn/ ZnS0Os, aq // ag, CuSO4 / Cu (+)

C1 C2
(+) Zn 1 ZnSO4, aq //ag, CuSO4/ Cu (-)



(-)Cu / CuSQq, aq //aq, ZnSO4 / Zn (+)
(-) Ag/ AgNQg, aq // ag, AgNO3 /Ag (+)
C1 C2

JlaTb IOHATHE AIEKTPONN3y?

HpoIiece, IpH KOTOPOM XMMHYECKasi SHEPTHs IIPEeBPaIlacTCs B AIEKTPUUECKYIO;

HpOIecC, IPH KOTOPOM JIEKTPUUECKask YHEPTUsl IPEBPAIACTCsl B XUMUYECKYIO;

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIN IIPOLIECC HA HNEKTPOAX IIPHU MPOIMYCKAHUH NIEKTPUUECKOTO TOKA Yepe3 NIEKTPOIINT;
MIPOLIECC, CITYKAIIUH HCTOYHHKOM TOKA.

XUMUYECKUM rajlbBaHUUECKUM 3JIEMEHTOM HA3bIBAIOT YCTPOUCTBO!

U3 ABYX 2JE€KTPOJOB, B KOTOPOM JIEKTpHUECKas SHEPTHsl IPEBPALIACTCA B XUMUYECKYIO;

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

U3 JIBYX 3J€KTPOJOB, B KOTOPOM XMMHYECKas SHEPTHUs MIPEBPAIAeTCs] B MEXaHUIECKYIO;

U3 OIHOTO JNIEKTPOOB, B KOTOPOM NPOTEKAET PEAKI[H CAMOOKUCIEHUS-CAMOBOCCTAaHOBIICHHSL.

O/JIC ranpBanuueckoro semenTa Jlanuas-Akoou Beraucnsercs no Gpopmyse
E= (0Ag+/Ag - ¢Zn2+/Zn

E= ¢Cu2+/Cu - ¢an*/Zn

E= Q)OCUZ*/CU + (DOZnZ*/Zn

E = pz0®*/zn - pcu®tici® icu

CornacHo cxeMe rajipBaHuyeckoro >aementa Fe|Fe?*||Ni%*|Ni ...
B TIpoIiecce paboTHI JIEMEHTA Ha SIEKTPOJIE OCAKIAETCS HKEIE30;
HUKEJIEBBII 2NIEKTPOT ABIAETCS AaHOIOM;

HUKEJh OKUCIISETCS;

3JIEKTPOHBI JBIKYTCS OT JKeJIE3HOTO 3IEKTPOIa K HUKEIEBOMY.

Maxkcumanbroe 3Hauenne DJIC (npu OAUHAKOBBIX KOHICH-TPALUSX cOJIeil) OyaeT y TrabBaHUIECKOTO JIeMeHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecnu cTaHmapTHBII TOTEHIIHAT BTOPOTO METAILIA PABEH ...

-2,36 B;

1,5B;

1,19B;

-0,76 B.

Ecnu ranpBaHUYECKN 2JIEMEHT COCTaBIICH U3 JIBYX BOJIOPOAHBIX JJICKTPOJIOB, OJIMH U3 KOTOPBIX CTaHIAPTHBIHN, TO JIIS
JOCTHXEHUs HanOounbIero 3HaueHns DJ]C apyroif anekTpos ciieyer morpy3uTh B ...

01 M pactBop CH3COOH;

0,1 M pactop HCI;

0,1 M pactBop H2SOy4;

0,1 M pactBop HBr.

Jna ysenmuenust O/1C ranbBaHNYECKOTO 3J€MEHTa, COCTaBIEHHOTO U3 KaIMHEBOTO M IMHKOBOTO 3JIEKTPO/IOB

clenyer:

YMEHBIIUTh KOHIIEHTPALIMIO NOHOB KaJIMHUsI Y KaJIMUEBOTO AJIEKTPOJIA M YBEIWIUTh KOHIIEHTPAIIUIO HOHOB IIMHKA Y IIMHKOBOTO
INEKTPOAa;

YBEJIMYHUTH KOHIICHTPAIMIO HOHOB IIHHKA;

YBEJIMYHUTH KOHIICHTPAIMIO HOHOB KaJIMUS;

YMCHBIIUTH KOHIIEHTPAIIIO HOHOB KaIMUSI.

Makcumanbroe 3Hauenne DJIC (pu 0TUHAKOBBIX KOHIIEHTPAIUAX COJIeH) OYAET y ralbBAHHYECKOTO JIEMEHTA
Me|Me(NOs3)2||Cu(NO3)2|Cu ecitu cTaHAapTHBIN MOTEHIIHAI BTOPOT'O METAJIA PABEH ...

-0,41 B;

1,5B;

0,91 B;

-0,76 B.
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Bomnpocsl ko 2 pyGexHoii KOHTPOJIbHO# padoTe, 5 cemecTp,
no AucuuIuinHe «@uznveckasi u koyutouanas xumus» (OITK-2, OITK-8)

BcraBpTe mponymieHHbIe BRIpakeHIs: « TOHKHHA Ci10#, 00pa3yIomuiicss Ha TOBEPXHOCTH pa3zeia OByX (a3 u3
IIPOCTPAHCTBEHHO Pa3JENICHHBIX JIEKTPUIECKHUX 3apsAA0B MPOTUBOIOJIOKHOTO 3HAKA, HA3BIBACTC. .. »

CJI0EM C TOBBIIIEHHOH BA3KOCTBIO

THIPAaTHON 000JIOUKON

MIOTPAHUYHBIM CIIOEM

a7IcOpOIMOHHBIM CI0eM HeHOHOreHHbIX [IAB

JIBOMHBIM JIEKTPUIECKUM CIIOEM

Kaxkoe onruueckoe siBjaeHue Hauboiee SAPKO MPOSABIACTCA B KOJUIOUIHBIX cucreMax?
CBCTOIIPCIIOMIICHUE

OTpaXE€HHUE CBETA

JJIOMUHHUCICHII A

CBCTOpACCEAHUC

CBCTOIIOTJIOICHUEC

YT0 M3 TIEPEUUCIEHHOTO HE XapaKTePHO JUIS CYCIIEH3HiH
MYTHOCTb

TBEP/IbIC YACTHIIBI TUCTIEPCHOH (ha3bl
CCAUMCHTAllUOHHAaA HeyCTOﬁ‘IHBOCTL

OTAEeCICHIINS

brokymAIuUs

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

JI® razosas, a J1C xxuakas

JA® u JIC tBepabie

JAD u IC xunkue

J® xunkas, a JIC tBepaast

Urto Ha3bIBaeTCs IPAHULIEN CKOJIBKEHUS IIPU MIEKTPUUECKUX SIBICHUIX

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

TpaHHILy, 0 KOTOPOil MpoxoauT pa3psiB J|DC mpu TemI0BOM IBUKEHUH YaCTHUI]

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

Kakoii moTeHIMal Ha3bIBAIOT 3JEKTPOKHHETHICCKUM?

MOTEHIMAN Ha TpaHuIle pasaena (a3

TMOTCHIIMAJ HAa T'PAaHUIIC CKOJILXKCHUSA

MOTEHIIMAJ HA TPAHHUIIE a[COPOIMOHHOrO U au(dy3HOTO Ci10eB

nmoreHiman JI9C Ha paccTOSIHUU OT rpaHUIlbl paszena (a3, paBHoM b dextiuBHOM Tommuue auddy3Hoit vactu I2C

3akoHunTh onpeaencHue «CIUIaHne YaCTHIl AUCICPCHOMN (a3bl B KOJUIOMIHBIX CUCTEMaX, IPOUCXOISIIESE TP UX
CTOJIKHOBCHUAX B PE3YJILTATE 6pOyHOBCKOFO JBWKCHUS WIN NIEPEMENINBAHNA, HA3bIBACTCA. ..»

ancopOorst

KOTe3Hs

aare3us

KOAryJIS U

eI TH3AINS

Kak Ha3piBaeTcs TBepasi OCHOBA MHUIIEIUIBI THOPOOHOTO 3071517
arperar

YacTuma

SAPO

MHUICIIa

rpaHyna
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Kak Ha3pIBaeTCs 3IEKTPOIHT, HOHBI KoToporo 00pas3yioT JJIC y moBepXHOCTH YaCTHII AUCTICPCHOHN (a3bl M KOTOPHIH MPUIACT

arperaTUBHYIO0 YCTOWYHBOCTE KOJUTOUIHBIM pacTBopam?
KOaryJssrop

afcopOeHT

crabunuzatop

¢roTopeareHT

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

1>2>3

2>1>3

3>2>1

3>1>2

Pacnosioxute naHHBIC BEIICCTBA B P/l M0 YOBIBAHUIO IOBEPXHOCTHOTO HaTshkeHus: (1) anwnuH, (2) 6enson, (3) Boaa, (4)
TeKcaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B noBepXHOCTHOM CJ10€ PaBHOAEHCTBYIONIAS CHII MEKMOJIEKYJISIPHOTO B3aUMOIEHCTBHUS: 1) paBHa HYII0; 2) HE paBHA HYJIIO; H

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

OTBeT BbIpa3uTe coueTaHreM HU(PHI U OYKBBI.
2A

16

1A

2b

Kak Ha3bIBalOTCsI TeJIH, MOTEPSBIINE KHUIKYIO JUCTIEPCHOHHYIO CPE/Iy B PE3YJIbTATE BBICYIIMBAHHS?
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

UTo B KOJUIOWAHOM XMMHHU TIOHUMAETCS IO TUCTiepcHOU (a3zoit (JD):

COBOKYITHOCTB YaCTHII, PABHOMEPHO paclpe/ieieHHbIX B qucrepcuonHoi cpeae (JC)

COBOKYIHOCTb MOJIEKYJI, pPABHOMEPHO pacIpeleleHHbIX B JUCIIEPCUOHHON cucTeMe

COBOKYITHOCTh HOHOB, PABHOMEPHO PACIPE/IEICHHBIX B AUCIIEPCUOHHON cHCTEME

COBOKYITHOCTh KOMITJIEKCHBIX COCTMHEHUH, PABHOMEPHO pactpeielIeHHBIX B JUCIIEPCHOHHON CHCTEME

Yro nponCcXOUT MpH Hepe3apsiika 3011 KOJUIOUIHOTO pacTBopa?
HEepPECTPOIKa MULEIUIBI B H303JIEKTPHIECKOE COCTOSIHHUE.
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 paCTBOPEHHOEC COCTOSIHUEC.
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MOMYTHEHHE KOJIOMJHOTO PACTBOPA 3 CUET CIHMIAaHUS MULEIIL.
paBHOMEpHOE paclpeeIeHHe TUCIIEPCHOH (a3l KOIIIOMIHOIO pacTBoOpa B IUCIEPCHOMH cpene.

Kak skcriepuMeHTaNbHO HOTYYHUTh TT0JIOKHUTENFHO 3apsDKEHHBIN 30016 AgJ 110 peakuuu:
AgNO3+ KJ & AgJ| + KNO3?

B 130bITKe AgNOs3;

B u30bITKE KJ;

B DKBHBAJICHTHBIX COOTHOLICHUSIX PEareHTOB;

npu 100aBJICHUH OJTHOTO U3 TIPOJYKTOB.

Kak skcniepuMeHTabHO NOIYYUTh OTPULIATENBHO 3apsHKEHHBIN 3016 AgJ 1o peakuuu:
AgNO3+KJ & AgJ| + KNO3?

B m30bITKe AgNO3;

B n30bITKE KJ;

B OKBHUBAJICHTHBIX COOTHOUICHUAX PCAarcHTOB,

MY J00ABICHUN OJJHOTO U3 MPOIYKTOB.

Crpoenue munemist 30551 Fe(OH)3?
[mFe(OH); n Fe**] nClI;
[mFe(OH)s n Fe®* 3(n-x)CI] 3xCI; [mFe(OH)s n Fe3* 3nClI T,

DnexTpodopes B KOIDIOUTHOW XUMUU?

JIBIDKCHUE JUCIIEPCHOM (ha3bl KOJIIOMIHOTO PAacTBOPA MO BIUSHHEM JICKTPHUECKOTO MO K COOTBETCTBYIOIIEMY 3JIEKTPOLY;
JIBIDKCHUE JUCIICPCHOM Cpeibl KOJUIOWAHOTO PAcTBOPA MOJ BIUSHHEM JIEKTPUIECKOTO MOJISI K COOTBETCTBYIOIIEMY
JNIEKTPOY;

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIN MPOIIECC Ha 3JIEKTPOAAX I AUCTIEPCHON (as3bl U TUCTIEPCHOHHON CPEIbI;

W303nexTprudeckoe COCTOSIHAE MULIEIIIBI 307151 KPEMHUEBON KUCIOTHI?
[M(SiOy) n Si0322(n-x)H*]2xH*;

[M(SiO;) n Si0z22nH"];

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

B KakoM cOCTOSTHHH KOJUTOMIHOTO PACTBOPA MPOUCXOIUT KOAT YIS ?
B U303JICKTPUIECKOM COCTOSIHUHY;

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/]] JUCHEepPCHOM (a3bl U3 0Ca/IKa B pACTBOPEHHOE COCTOSHHUE;

MOMYTHEHHUE KOJUIOWHOTO PAacTBOpA 33 CUET CIIUITAHUSI MULIEILT,

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

I/I303J'I€KTpI/I‘ICCKO€ COCTOSAAHME MUIICIIJIBI KOJUIOUJAHOI'O pacTBOpaA AgJ‘7
[m(AgJ)nAg*(n-x)JIxJ;

[m(AgJ)nAg™nJIT;

[m(AgJ)nAg*(n-x)NO3]x NOs;

[m(AgJ)nAg+nNOs].

Yro Takoe MenTH3aIus KOUIOUIHOTO pacTBOpa?

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

MOMYTHEHHE KOJJIOMIHOTO PACTBOPA 3 CUET CIMITAHUS MHIICILT,

paBHOMEpPHOE pacrpeiesieHUe AUCIepCHON (a3bl KOJUIOMJHOTO PACTBOPA B JUCIEPCHOMN cpee.

Yro Takoe H303JICKTPUYCCKOC COCTOSAHUC KOJIJIOUAHOTO paCTBopa?

Heﬁ’I‘paJ’ILHOG COCTOSAHHUEC MUILICIIIIBI;

HN3MCHCHHC 3HaKa J13€Ta-I10TCHIMAaJia,

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

COCTOSHHEC KOJ'IJ'[OPI,Z[HOﬁ CHUCTEMBbI, ITPU KOTOPOM BHGKTPOKI/IHGTI/I‘ICCKI/Iﬁ NOTEHIMAJI YaCTHUL] paBCH HYJIIO
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[Ipu noxy4eHnn SMYIBCHH THITA «MACIIO B BOJIE» B KAYECTBE CTAOMIN3aTOPOB HCIIOIB30BAHO THAPOXIOPHT JOACIHIAMMOHUS.
KakoB 3Hak 3apsiga karmens?

MOJIOKUTEIbHBIN

OTpULATENbHBIN

HET 3apsiia

3onb Agl nomyyen B3aumoneiicteueM AgNO3 u K1 mpu u36siTke KI. Kakoit non OyneT noTeHIraIonpenessomum?
Ag*

I

K+

NO3z

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

K aHOZY

He OyIyT mepeMenaTbes

I'maposzons cynbduaa meimbsika (I111) momyden nponyckannem U30bITKa CEPOBOAOPO/IA YEPE3 PACTBOP MBIIIBSIKOBUCTON
kucioThl: 2 HoAsO3 + 3 HoS = As,S3 + 6H20. 3apsia gacturr Oyaer:

HO0JIOKUTENbHBIH (BCeAcTBUE agcopbuuu nonos H*)

oTpHIATeNbHbIH (BcnencTBue aacopoiumu noHos HS?)

3aps] OTCYTCTBYET

T'unpo3ons nonuma cepedpa moryaum mo peakmuu AgNO3z + Kl = Agl + KNO3 B mpucytereun n3ositka AgNO3. @opmyna
MHLEIUTBI 30JI151 IMECeT BUL:

{m[AgI] nAg* (n - X)NO3} XNOz

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

{m[AgI] nNO3 (n - X)Ag*} xAg*

ITo xakomMy MpHU3HAKY KIaCCUDUIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha YIbTPaIUCTIEPCHBIC, MUKPOTETEPOTEHHBIE U
rpyboIuCIIepCHEIE:

IO CTETICHU TUCTIEPCHOCTH;

IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (pa3bl u AUCIICPCHOHHON CPEIbl;

10 B3aWMOJICHCTBHIO AUCTIEPCHON (ha3bl M TUCTIEPCHOHHOM CPEIIBL;

10 B3aWMOJICHCTBHIO YaCTHII JUCIICPCHON (ha3bl.

[To xakoMy NpU3HAKY KIACCUPHUIUPYIOT TUCIIEPCHBIE CUCTEMBI Ha JIMO(UIIbHBIE 1 JTO(OOHbIE:
10 CTEIEHU JUCIIEPCHOCTY;

IO arperaTHOMY COCTOSTHHIO JAHUCIIEPCHON (a3bl U TUCTIEPCUOHHOM CPEJIbI;

10 B3aUMO/JICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

0 B3aUMO/JICHCTBHIO YaCTHI] TUCIIEPCHOM (a3bl.

ITo xakoMy NpU3HAKY KIACCU(PHUIUPYIOT TUCIIEPCHBIE CUCTEMBI Ha CBOOOIHO — M CBA3HOMCIIEPCHBIE!
TI0 CTETNEHH JUCIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO JAHUCIIEPCHON (a3bl U TUCTICPCHOHHOM CPEJIbI;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIIEPCHOHHON CPEJIbI;

10 B3aMMOJICHCTBHIO YaCTHI] IUCIICPCHOM (a3bl.

Kakoii pa3mep UMEIOT 4aCTHIBI B YIBTPAMUKPOT€TEPOTEHHBIX (KOJUIOMIHBIX) CHcTeMax?

107 -10°m

105 -103wm

10°-10"m

10°

Kaxkoii pasMep UMEIOT YaCTHIIb B IPYOOAUCIIEPCHBIX CUCTEMAX?
107-10°m

10°-10%wm

>10°-10"m

10°°
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Kakoe 13 mprBeIeHHBIX BBIPAKCHNH XapaKTepU3yeT 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 MPOTUBOIOIOKEH 3HAKY 3apsija. ..; KoaryJaupyloliee AeiCTBUe HOHA TeM OOJIbIe, YeM
OoubIIe ero 3apsm»

arperara

sapa

rpaHyJibl

MHLIEILIBI

VYkakuTe KaTHOH, 00J1a/1a0IKil HAaMOOJIBIINM KOAryIUpyIOIIUM AeHCTBUEM:
Ca®

Mg?

K+

Na*

AR

Kaxk Ha3pIBaeTcs TeMnepaTypHbIi HHTEpBall, B KOTopoM amopdproe BMB nepexoaut u3 BEICOKO3IaCTHIECKOTO B
BS3KOTEKyUee COCTOSTHUE U 00paTHO?

TeMIIepaTypa IJIaBICHUS

TeMmIepaTypa UCTIapeHus

TeMIepaTypa 3aMep3aHus

TeMIepaTypa CTeKJIOBaHHUSA

TeMIepaTypa TeKy4ecTH

3akoHunTe POPMYIUPOBKY: «YBeIUUECHHE 00beMa (MaCChl) MOJIMMEPHOTO 00pasiia B pe3yJibTaTe MOTJIOIICHHUS
HU3KOMOJIEKYJIIPHOH KUAKOCTH WIIH €€ Tapa Ha3bIBaeTC ...»

HaOyxaHUEM

THUKCOTpOIUEn

CHHEPE3UCOM

3aCcTyJHCBaHUEM

KoauepBaruei

ITo kakOoMy ypaBHEHHIO PACCUUTHIBACTCS yAEIbHAS TIOBEPXHOCTH Sy, (10 00BEMY) AUCIEPCHON CHCTEMBI C YaCTUIIAMH
cthepuyeckoit popmel (r — paauyc gactuir)?

Sya=1/3
Syn=3Ir
Sy.=1/6
Sy =61
Syn=2r
Bribepure npaBuinbHyt0 GopMyITy U pacueTa 00beMHON CTEIeH! HaOyXaHus:
o= TV
Yo
o= YooV
v
v
o= —
I:}-I:l
Vi
o= —=
V-V,
Kaxkoii pa3mep UMEIOT YacTHUIIBI B UCTUHHBIX (MOJICKYJISIPHBIX ) pacTBopax?
107-10°m
10°-10%m
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<10°-10"w™m
10°

Cpena, cozeprxalias BeecTBa B pa3apo0JeHHOM COCTOSIHUM Ha3bIBACTCS
JUCIIEPCUOHHOU

AMYJIbCUOHHOMN

CYCIIEH3UOHHOU

MIOJIMMEPHOU

Paznpobnennoe (pacnpenereHHoe) B TUCTIEPCHOHHO cpelie BEIECTBO Ha3hIBACTCS
¢azoii

¢bpaxameit

KOMITOHEHTOM

rio0yon

[Ipsimble amynbenu ("Macio B Boae") — 37o0. ..

HenonsipHas (muodoOHast, ruapodoOHas) KUIKOCTh pacipe/iesicHa B MOISPHON (JTHODUITBHOMN, TUAPOPIIHLHOMN ) KUIKOCTH;
noJisipHas (JuoGuIbHAs, THAPOGUIbHAS ) KUIKOCTh paclpe/ieiicHa B HEMOJIAPpHOH (TnopoOHO#, THaApOoPOOHOIT) KHUIKOCTH;
HenonsipHas (muodobHast, runpodoOHas) TBepaas asza pacmpesencHa B MOIPHON (JTHOGMITBHOMN, THAPOGUIEHOM) TBEPIOH
dasze;

Oo6patabie smyibcnn ("Boga B macie") —

HOJISIPHAsL KHUAKOCTh PAcIpeieNieHa B HeMIOJISIPHOM;
HETIOJISIPHAs JKUIKOCTh PAcIpe/ieieHa B MOSPHOI;
noJisipHasi razoo0OpasHas (asa pacmpereneHa B HEMOISAPHOK;

Kakxoe BMB M0HO OTHECTH K MOJUAIEKTPOIUTAM?
Oenox

KayuyykK

Kpaxmai

LEJUII0JI03a

MOJIUATUIIEH

BcrasbTe mponyiieHHoe BoipakeHue: «3Hauenue pH cpenbl, pu KOTOPOM YHCIO HOHU3UPOBAHHBIX OCHOBHBIX IPYIII B
MOJIeKyJie OeJIKa PaBHO YHCITY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIIIL, HA3BIBACTCA ...»

SKBHBAJICHTHON TOYKOH

OydepHOif EMKOCTBIO

H309JIEKTPUYECKUM COCTOSTHUEM

HU303JIEKTPUYECKONU TOUKOMN

KOHCTAaHTOU JUCCOLMALINH

VKakuTe cXeMaTH4eCKOe CTPOCHHUE MOJIMUOHA OeJIKa B ILEJIOUHOI! cpeze:
NHs;* - R — COOH

NHz - R - COO~

NHs;"— R - COO~

VYkakuTe HanpaBJICHHUE JIBI)KEHHS TIOJIMMOHOB XellaTuHa 1pH tekTpodopese, eciau ero UDT 4,7, a pH cpensr 4,0?
K KaToxy

K aHOZY

HepEMEIIEHHE OTCYTCTBYET

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

CTaJarMOMEeTPUYECKHUN

METO/ TTaaI0IIEeTo NIapHuKa

(doTomeTpudecKuii

Kaxkoii 13 epedncieHHpIX METOJIOB HE MCIIONb3YETCs LIS ONPEACIICHHS N303JIEKTPHYECKOI TOUKH OeIKOB?
(doTomeTpuyecKuii
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10 CKOPOCTH 3aCTYAHEBAHUS
TIO TIOJTHOTE BBICATUBAHUS
BHUCKO3UMETPUUECKUI
3MEeKTPOOPETHYCCKHIA

Kak Ha3biBaeTCs BBIJICICHHUE BBICOKOMOJICKYJISIPHOTO BEIIESCTBA U3 PACTBOPA MyTEM BBEJICHHS B PACTBOP IPYTOro, XOPOIIIO
pacTBOpPUMOTroO BellecTBa?

COMFOOUIH3ALIHS

KOAryJIsiust

BBICAJIMBAaHHE

¢doTanus

BBICBOOOYKIEHHUE

Bribepure noH, HanboJee MOJTHO BBICATMBAIOIINN OCIKH:
SCN-

BcraBeTe mponymieHHoe clloBO: «BrIeneHne u3 pacTBopa MoIMMepa HOBOH KUAKOH (as3bl, 000TaleHHON OIHMEpoM, (B
BHJIC MEJIKMX KaIlejh), Ha3bIBACTCH. ...»

KOHTpaKIuen axcopoumeit

KOaryJssiuei

KoaJleCIeHIIuEH

KoalepBamuei

VYKaKuTe MOH, IPENATCTBYIOIINN 3aCTyIHEBaHUIO pacTBOpoB BMB:
Ca?

30427

NO3~

Na*

SCN-

Uro 3aMeuIeT CKOPOCTh 3aCTyJHEBaHUs pacTBOpoB BMB?
TIOHIDKEHNE TEMITEPaTYpBhI

MOBBILIEHUE KOHLeHTpauuy BMB

npucyrcTBue HoHOB SO42

npucyTcTBre HoHoB Na*

nepeMeInBaHue

Kak Ha3bIBalOTCS CTPYKTYPHPOBAHHBIE TOMOTEHHBIE CHCTEMBI, COCTOSIIME U3 MOJMMEPA M PACTBOPUTEIIS?
KoaI‘yHSITI)I

JKeJATHHUPOBAHHEIE SMYJIbCHH

CTYIHH

COJIFOOMIIN3AThI

reiau

3akoHunTe onpenenenue: «CTpyKTypooOpa3oBaHue, MPOUCXOISIIEE B TUCTIEPCHBIX CHCTEMaX (KOJUIOMIHBIX pacTBOPaXx,
CyCIIeH3USX, TACTaxX M Jp.) B pe3yiIbTaTe YACTUYHOM KOAryJIAIUK U IPUBOAIIEE K 00pa30BaHMIO IPOCTPAHCTBEHHOTO KapKaca
n3 TBEPBIX YACTHULI, HA3BIBACTCS. .. »

3aCTyHEBaHUEM

CHHEPE3UCOM

KoaryJssiueu

TUKCOTPOIHUEH

reaeoOpazoBaHuEM

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

Yro Takoe THKCOTpONHs?

CHOCOOHOCTH CTPYKTYP IOCJIE MEXaHUUECKOTO Pa3pyIICHHs] CAMOIIPOM3BOJIEHO BOCCTAaHABIMBATHCS
yMeHbIIeHHe 00bEMa JUCIIEPCHON (a3bl

BBIIIPECCOBBIBAHNE PacTBOpUTENS U3 Habyxuero BMB

nporecc Habyxanus BMB

reneoOpazoBaHue

Uro Takoe cuHepe3uc?

CaMOTIPOU3BOJIBHOE BBIICICHHE )KUIAKOH CPENIbI U3 CTYTHS
MOSIBJICHUE TEKYYECTH Y CTYIHS

HaOyxaHHe MoJIuMepa

00paTUMBIN MEPEXOJI Tellb <> 30IIb B

pacTBOpeHHE NOIUMeEPa

Cunepesuc — 370:

YMCEHBIICHAE 00bEMA U BHIIIPECCOBBIBAHIS CPEBI 3 SJACTUIHOTO CTYIHS
BbiAesieHue BMB non aeiicTBreM OpraHMueCKOro pacTBOPUTENS
YMCEHBIICHHE 001IeT0o 00bEMa CHCTEMBI TIPH HaOyXaHUN

MIEPeX0 CTYIHS B 30J1b

JBKeHUe Mosekysl BMB noa nefictBueM 3J€KTpUUYECKOTO TOKA

IIpuurHO# HECUMMETPUIHOTO CUIIOBOTO MOJISI MOJIEKYJI B TIOBEPXHOCTHOM CJIO€ SIBJISETCH....
TEIJIOBOE JABUKEHHE MOJIEKYJ;

9JIEKTPOCTATUUECKOE OTTAJIKUBAHMUE;

HECKOMIIEHCHPOBAHHOCTh MEKMOJIEKYJISIPHOTO B3aUMOICHCTBUS CO CTOPOHBI Pa3HBIX (a3;
KPUBH3HA IOBEPXHOCTH paszena da3

ITo xakoMy NpU3HAKY KIACCU(PHUIUPYIOT TUCIICPCHBIE CUCTEMBI Ha yIbTPAIUCIEPCHBIE, MUKPOTETEPOTCHHBIE U

rpyboanciepcHsle:

IO CTENEHU TUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AUCIIEPCHON (a3l U TUCTIEPCHOHHOM CPEIbI;
10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

0 B3aUMOJICHCTBHIO YaCTHI] TUCIIEPCHOM (ha3bl

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

IO arperaTHOMY COCTOSHHIO JAHUCIIEPCHON (a3bl U TUCIIEPCUOHHOM CPEIbl;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

T10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOM (a3bl

ITo kakoMy NpHU3HAKY KIaCCU(PUIMPYIOT TUCIIEPCHBIE CUCTEMBI Ha CBOOOIHO- M CBSI3HOANCIIEPCHEIE:
II0 CTEIEHU JAUCIEPCHOCTY;

TI0 arperaTHOMY COCTOSTHHIO JAHUCIIEPCHON (a3bl U TUCTICPCUOHHOM CPEJIbI;

10 B3aMMOJICHCTBHIO AUCIIEPCHON (as3bl U TUCIICPCHOHHON CPEJIbl;

10 B3aMMOJICHICTBHIO YaCTHII JUCTIEPCHON (ha3bl

Kakoii pa3mep UMEIOT 4aCTHIBI B YIBTPAMUKPOT€TEPOTeHHBIX (KOJUIOMIHBIX) cCUCTeMax?
107 - 105 m;

105_ 10 u:

10°-107" m;

10°°

Kakoii pasMep MMEIOT YaCTULIB B MEKPOT€TEPOreHHBIX CHCTEMax?
107 -10°m;

10°-10%m;
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10°-107 m;
10

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

(OF 1001 s
(OF 10T )g 1i
(aU /aS)S,V,ni

B armocdepe BozasiHOro mapa HaxOJHUTCSI KBaplieBasi KIOBETa C IUIOCKMMH CTEHKaMH W TOHKWH KBapUeBbId Kamwuisp. [lpu
MOBBIIICHUY JaBJICHH Napa KOHCHCAIUsl HAUMHAeTCA

OJIHOBPEMEHHO Ha CTEHKaX KIOBETHI U KaNMUJUIAPA;

BHaYase B KIOBeTe (IPU MEHbBLIEM 3HAYCHHH Ps);

BHayaje B Kalwusipe

Kunkocts Haxoxutes (1) B TOHKOM cMauuBaeMOM KalwuLsipe paauyca r; (2) B karuie paauyca I ; (3) B makpogase ¢ miockoit
HOBEepXHOCThIO ( I' = 00 ). Pacmonokute 3TH CHCTEMBI B IIOPSIKE BO3pACTAHK JABJICHUS HACBHIILICHHOTO Tapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem neyxdasnbie cuctemsl: (1) Boma/6en3oun, (2) Boma/rekcas, (3) Bojga/aHminH. PacmosioxKuTe 3TU CUCTEMBI B PSJI IO
yOBIBAHUIO MEK(PA3HOTO HATSIKCHHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

Pacnonoxxute naHHBIC BEMeCcTBa B P IT0 YOBIBAHHIO IOBEPXHOCTHOTO HaTshkeHus: (1) anmmuH, (2) 6ensodn, (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 PacTBOpPBl  OTJAMYAIOTCH OT HCTUHHBIX CICAYIONINMHA 0COOEHHOCTSAMU: A) oueHp ci1abo BbIPa’KCHbI
KOJIJIMT'aTUBHBIC CBOﬁCTBa; B) 3HAYUTCJILHO BbIIE CKOPOCTH ,Z[I/I(b(l)YSI/II/I PACTBOPCHHOT'O BEUICCTBA, B) PACTBOPCHHOC BCUICCTBO
paaz[p06neHo A0 MOJICKYJ (I/IOHOB); F) HacTUlbl KOJIJIOUMAHO-PACTBOPCHHOI'0 BCIICCTBA CIOCOOHBI IIPpOHUKAThb 4Yepe3
YJIBTPATOHKOIIOPHUCTHIC MeM6paHBI; I[) SABJAIFOTCSL ONTHYCCKU HEOAHOPOAHBIMH (paCCCI/IBaIOH.lI/IMI/I CBGT) 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 karumo Bojibl Ha IOBEPXHOCTH KBApPIIEBOM IIACTHHKU BHECEH TrHapoxopu i goaenmiammonns [Ci2HasN H3]C. B
pe3ynbTare NpoU301LI0

YMEHbBIIEHUE KPAaeBOro yrila CMaulBaHUS;

BO3pacTaHHe KpaeBoro yria;

KpaeBo#l yroj He U3MEHUJICS

3056 Agl onyuen B3aumozericteuem AGNO3 u Kl ipu u36sitke Kl. Kakoii #oH OyaeT MOTEHIMAI00NPEIeISTIONHM?
Ag*;

I

K+.

NO37
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KaxoBBI BO3MOKHBIC TPUYUHBI BOSHHKHOBEeHUsI []OC Ha MOBEPXHOCTH YaCTHUI THIPO30JIs KpeMHe3eMa B Boze?
azcopOIMs HOHOB cTabmiH3aTopa

MOHH3aLUs TOBEPXHOCTHOT'O CIIOS

JIOCTpavBaHUE KPUCTAITMYECKOH PEIIETKH HOHAMU U3 PacTBOpa

[pu momydYeHUn 3MyNIbCUIl TUTIA "MACIO B BOZIE" B KQUECTBE CTAOMIM3aTOPOB MCIIOIH30BAHBI THAPOXIOPH JOACIUIAMMOHUS.
Kaxos 3Hak 3apsiia kanens?

MOJIOKUTEIILHBINH;

OTpULATENbHBII;

HET 3apsia

K kakomy amekTpoay OyayT mepeMemaTbcss MaKpOMOJIEKYIbI Oellka B KUCIION cpeze?
K KaToxy;

K aHOTY;

He OyIyT mepeMeniaTbes

I'mapozons cynbdunaa Mmeimbsika (111) momyden npomyckaHueMm H30BITKA CEpOBOAOPOJA YEpe3 PacTBOP MBIIIBIKOBHCTOMN
kuciaoTel: 2 HoAsO3 + 3 HoS = As,S3| + 6 Ho0. 3apsia wactur Oyaet

MOJIOKUTEIBbHBIH (BCIieAcTBHE ancopOimu noHoB HY);

OTpHIATeNbHbIH (BenencTBue aacopOiuu noHos HSY);

3aps OTCYTCTBYET

T'uapo3zons xnopuna xenesa (111) nonyden ruaponuzom FeCls npu kunsiuennu pactopa: FeCls + 3H20 < Fe(OH)s| + 3HCI.
B pesynbrate oOpasyeTcs MHMIelUa, CTPOCHHE KOTOPOil MOxHO Bbipa3uth (opmynoii {m[Fe(OH)s] nFeO* (n-x)Cl-} xClI-.
VKaXHTe COCTABIIONIME YaCTH MHLEIUIB: 1) SIpO MHULEIIBL, 2) MOTCHIHAJIONPEICIAIOIIe HOHBI, 3) MPOTUBOMOHBEI OT
YaCTHIIBI IO TPAHUIIBI CKOJIBXKEHUs, 4) npoTuBonons! quddysuoit yactu J[IC. a) m[Fe(OH)s]; 6) xCI~; B) (n-x)CI; r) nFeO*.
Bapuants! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

1r; 2a; 3B 40

T'uapo3zons noauaa cepedpa nonyden no peakuun: AGNOs + Kl = Agl + KNO3 B npucyrcteun u3bbsitka AGNOs. @opmyiia
MHLEIUTBI 301151 uMeeT BUJ (Y KaXUTe NPaBHIBHBIH OTBET):

{m[Agl] nAg* (n —X)NO3} XNO3~

{m[Agl] nI~ (n — x)K*} xK*

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

YTo Ha3BIBAIOT IPAHUIIEH CKOJIBKEHHUS TIPH DJIEKTPOKMHETHUECKHUX SBIICHUAX ?

TPaHUILy MEKIY aJICOPOIHOHHEIM U TU(PPY3HOHHBIM CIIOAMH IPOTHBOMOHOB;

TPaHHILy, IT0 KOTOPO# MpoXoauT paspsis J1IC MpH TEIIOBOM JBHKEHUH TaCTHII;

TPaHUILy, IO KOTOPO# mpoxoauT pa3pbiB JIDC npu HANOKEHUH BHEITHETO dJIEKTPUUECKOTO TOJIS;
rpanuily paszaena has.

UYro takoe 1) anextpodopes 2) 31eKTpoocMoc 3) NOTSHIUAT CeAUMEHTAIUY 4) TIOTSHIIUA TCUCHHUS? a) TCUCHUE KUIKOCTH B
Kamuutsipe 1o/ ISWCTBUEM DJISKTPUIECKOro moJist; 0) BosHukHOBeHHEe D J]C npu ocejanny 4acTHIl; B) ABMKCHUE YaCTHIT
JUCTIEPCHOM (ha3bl Mo AEUCTBUEM DIICKTPUIECKOTO OIS T) Bo3HUKHOBeHHE DJ]C MpH TeUEHUH KHUKOCTH Yepes3
KalMWUILIPHO- TIOPUCTOE TeN0. BeIOepuTe MPaBUIIBHEIA OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

10; 2r; 3a; 4B

Kakoii Bun umeet ypaBHeHue I eapMrosibiia-CMOIIyXOBCKOTO, CBSI3BIBAIOIIEE BEIMYHMHY (-TIOTEHI[HAIA K CKOPOCTh
anekTpodopesa (mekTpoocmoca)?

ee,cH
u = s

n
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U=——
gg,cH

sosH
&g,

Kaxkoii moTeHIMan Ha3bIBAIOT 3JIEKTPOKHHETHIECKUM?

MOTEHLMAJ Ha TpaHHuIe paszaena das;

MOTEHINAJ Ha TPaHHLE CKOJIBKEHHUS;

MTOTEHIIMAJ Ha TPAHHUIIE aJJCOPOIIHOHHOTO M TUPPY3HOHHOTO CIIOEB;

nmoteHiman I9C Ha paccTOSHUU OT TpaHUIEI pa3zaena (a3, paBHOM 3¢ deKTHBHOH TommuHe tuddy3Hoit yactu JJIC.

Kakoit u3 mepednciieHHBIX WOHOB OOJamaeT HamOoJbiIeil crocobHOoCcThI0 cxxuMate JIOC B 3o0me cymbduma cypemer (111)
Sh,S3, cTabHIM30BaHHOM HUTPATOM CYPHMBI?

Ca%;

S04

Na*.

[Touemy npu Bo3pacTaHuu paguyca HOHOB, UMEIOIIMX OJMHAKOBBIN 3apsy, ycunupaercs cxarue 123C?
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 CIIOCOOCH TOCTPAUBATH KPUCTAILTHYCCKYIO PEIIETKY arperata MHICIUTB;

HE Co/ieprKaIlliii HOHOB, CIIOCOOHBIX JOCTPaNBaTh KPUCTAIIIMUECKYIO PELIETKY arperara MULIEIUIbl U U3MEHATh
MIOBEPXHOCTHBIN MOTEHIHAT (o;

HE COJIeprKaInii HOHOB, 0Opasyromux auddysuyro gacts JJ9C

Kakoii anexrponut HaspBatoT HenHAM(GepeHTHBIM?

COJIeprKalliii HOHBI, CIIOCOOHBIE JIOCTPaNBaTh KPUCTAJUIMUECKYIO PEIIETKY arperaTa MHUILEIUIb;
COJIeprKaliii HOHbI, OJHOMMEHHBIE C IPOTUBOMOHAMH MHUIIEIUIBI;

HE COJIeprKalllii HOHBI, CIIOCOOHBIE JOCTPaNBaTh KPUCTAIUIMUECKYIO PENIETKY arperata MULEIUIb;
HE CO/IepIKaINii HOHBI, BXOJIAIINX B MUIIEILTY 30715

Kakoii 13 nmepedrcaeHHbIX HOHOB 00J1aaeT HauMeHbIiei crnocooHocThio cxxuMaTh IDC B 301e Agl, cTaOHMITH30BaHHBIM
AgNO;?

Na*;

Cl;

S04,

Ca2+

Kak wnsmensercs s¢pdexruBHas tommumHa nuddysHoit yactn JDC mnpu yBeqMUeHMH KOHLEHTPALMHM HHANPPEPEHTHOTO
JMEKTPONNTa B 00beMe BOIHOM (ha3bl (MOBBIICHUHA HOHHON CHIIBI)?

1) Bo3pacraer;

2) He MEHseTCs;

3) yMeHbIIaeTCst

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

HE N3MEHSIOT (- MOTeHIHNAI;

YBEJINYMBAIOT NOTEHIIMAN FPAaHULIBI pa3fena;

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, COACepIKaIeh IMYIIbraTop

JInooOHBIE KOMIONIHBIE CHCTEMBI IPUHINIHAIBHO arperaTHBHO HEYCTOWYIHBEL, HIOTOMY YTO

0071a1ar0T N30BITKOM CBOOOIHOM YHEPTUH;

XapaKTepU3yIOTCS BBICOKIM MOJIEKYJISIPHBIM CPOJICTBOM MEKIY AUCHIEPCHOHN (a30i M JUCTIEPCHOHHON CPeoi;
00pasyroTcst B pe3yJIbTaTe CaMOIPOU3BOIBHOTO TUCTIEPTHPOBAHUS

.]_[I/IO(I)I/IJ'H)HI)IG KOJIJIONWAHBIC CUCTEMBI IIPUHIUITAAIBHO arp€raTuBHO yCTOI‘/II‘-II/IBI)I, IMOTOMY 4TO

00pasyroTcsi B pe3yJIbTaTe CaMOIIPOM3BOJILHOTO AMCIIEPTUPOBAHUS M XapaKTePU3YIOTCS BBICOKAM MOJIEKYJISIPHBIM CPOJICTBOM
MEXIy JUCIICPCHOU (ha30ii U TUCTICPCHOHHOMN CPeIoii;

001a/1a10T N30BITKOM CBOOO/IHOW SHEPTHY;

HMEIOT MPEEeNIbHO BEICOKYIO TUCTIEPCHOCTh

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

CTaHOBHTCS BO3MOXKHOM KOAryJIALHs, T.K. IOTCHIMAIBHBIA Oapbep OTTAIKUBAHHMS CTAHOBUTCS] MCHBILE SHEPTUH TEIUIOBOTO
JIBIKCHHS;

BCE CTOJIKHOBCHHMS YaCTHI] CTAHOBSTCS () HEKTUBHBIMU;

CHpaBeIUBBI 002 YTBEPIKACHUS

Kakoe u3 ontuueckux siBICHHI HEBO3MOXKHO B KOJIJTIOUAHO-AUCTICPCHBIX cucteMax?
Jmudpakuus cBera;

OTpaXEHUE CBETa OT NOBEPXHOCTH YACTHII;

HOTJIONICHHE CBETa

Benprit 30116 OCBemIaeTCST MOHOXPOMATHYECKUM CBETOM ¢ JutiHOW BONHBI 400HM (cmHumit) m 700HM (kpacHbI). B kKakom
COOTHOIICHUH HAXOMSATCS BETUINHBI MYTHOCTH?

Ta00 = T700
Ta00 =~ T700

Ta00 < T700

Kaxkoe u3 MPUBCACHHBIX onpeﬂeneﬁnﬁ MYTHOCTU ABJISACTCS HeraBI/IJ'II)HI)IM?

MYTHOCTB — 3TO BEJIMUMHA, 00paTHAs TOJIIMHE CJI0s, IPU KOTOPOU MPOXOSIINIA CBET OCIa0IsSeTCs B € pas;

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

MYTHOCTb — 3TO BC€JIMNYMWHA, paBHasd WHTCHCUBHOCTH CBETA, PACCECAHHOI'O 110 BCEM HAIIPaBJICHUAM CHI/IHHHeﬁ 00BEMA CHCTEMBI
1P UHTEHCUBHOCTH NAJAIOIIETO CBETa PaBHOM 1.

CornacHo ypaBHEHHIO Panes HHTEHCUBHOCTb PacCesHHOIO CBETa BO3PAcTaeT NMPSIMO NPONOPLUUOHANBHO. ..
KyOy AnaMeTpa 4acTHII;

KBajipaTy JJIMHBI BOJHBI NaJIAIOIIETO CBETa,

YHUCJICHHOM KOHLICHTPAIMH YaCTHUI]
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OHeHI/IBaHI/Ie OTBETA CTYACHTA HA JK3aMEHE

Xapakm epucmuka omeema

oannnt

JlaH mOJIHBINM, pa3BEPHYTHIA OTBET HA MOCTABJIEHHBIA BOMPOC, MOKa3aHa COBOKYIHOCThb
OCO3HAHHBIX 3HAHUH 00 OOBEKTe, MPOSBIAIOMIASACS B CBOOOJHOM OINEPUPOBAHUU
HNOHATUSIMM, YMEHHUU BBLIIEIUTH CYIIECTBEHHbIE M HECYLIECTBEHHBIE €ro IPU3HAKH,
NPUYMHHO-CJIEICTBEHHbIE CBSI3U. 3HaHUE 00 OOBEKTE JAEMOHCTpUpyercs Ha ¢oHe
IIOHUMAaHUs €ro B CHCTEME JaHHOM HAyKu W MEXJIHUCLUMIUIMHAPHBIX cBsize. OTBer
dbopMynupyercss B TEpPMHHAX HAyKH, H3JI0KEH JUTEPATypHBIM S3BIKOM, JIOTHYEH,
JI0OKa3aTelIeH, JEMOHCTPUPYET aBTOPCKYIO IMO3UIUIO CTYIECHTA.

26-30

JlaH mOJIHBINM, pa3BEPHYTHIA OTBET HA MOCTABJIEHHBIA BOMNPOC, MOKa3aHa COBOKYIHOCThb
OCO3HAHHBIX 3HAaHUH 00 00BEKTE, JOKA3aTCILHO PACKPHITHI OCHOBHBIC MOJIOKCHHS TEMBI,
B OTBETE€ IIPOCIECKHUBACTCS YETKasg CTPYKTypa, JIOTMYECKAs IOCIJIEI0BATEIbHOCTD,
OTpakarollas CyIIHOCTh PACKPhIBAEMbIX MOHSATHI, TEOpHUHl, iBNeHUI. 3HaHHE 00 00bEKTe
IEeMOHCTpHUpyeTcs Ha (GOHE TMOHMMAHUS €ro B CHCTeME JIaHHOM Hayku W
MEXIUCHUIUIMHAPHBIX CBA3€H. OTBET H3JI0XKEH JUTEPATYPHBIM SI3bIKOM B TEPMHUHAX
HayKu. MOryT OBITh JOMYIICHBI HEJOYETHl B OINPEACICHUH MOHATUN, WCIPABIICHHBIC
CTYJIEHTOM CaMOCTOSITEJIBHO B IPOIIECCE OTBETA.

21-25

JlaH TOJIHBIN, pa3BEpHYTHIM OTBET Ha IIOCTABJICHHBIM BOIIPOC, IIOKAa3aHO YMEHHE
BBIJICINTh CYLICCTBEHHBIE M HECYLIECTBEHHBIC IIPU3HAKHU, INPUYMHHO-CIICICTBEHHBIC
cBsA3u. OTBET YETKO CTPYKTYpUPOBaH, JIOIMYEH, M3JIOKEH B TepMHHaX Hayku. OmHako
JIONYLIEHbl HE3HAYMTENIbHbIE OLIMOKM WJIM HEJOYeThbl, HCIPAaBIECHHBIC CTYJIEHTOM C
MIOMOILBIO «HABOISALIUX» BOIIPOCOB MPENOAaBATE.

16-20

JlaH TTONHBIN, HO HEJOCTATOYHO MOCIEI0BATEIbHBIN OTBET HA MOCTABIEHHBIA BOIIPOC, HO
MIPY 3TOM IOKA3aHO YMEHHUE BBIJCIUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIE NMPU3HAKU U
MPUYHHHO-CIIEACTBEHHBIE CBsA3U. OTBET JIOTMUEH W U3JIOKEH B TEPMUHAX HaykKu. Moryt
OBITH AOMyIICHBI 1—2 OmMMUOKM B ONPEICICHUH OCHOBHBIX TMOHSATHUN, KOTOPHIE CTYIEHT
3aTPYIHSIETCS UCIPABUTH CAMOCTOSITEINBHO.

11-15

JlaH HegoCTaTo4HO TONHBIM M HEIOCTAaTOYHO pa3BepHYThIM oTBeT. Jlormka wu
MOCIIEA0BATEIHHOCTh U3JI0KEHUS UMEIOT HapyIieHus. J[omyIeHpl OMMOKN B pacKphITUN
MOHATUH, yMOTpebieHnn TepMUHOB. CTYJIEHT HE CIOCOOEH CaMOCTOSITEIBHO BBIICTUTH
CYIIECTBEHHBIE W HECYIIECTBEHHBbIC NPHU3HAKKM U TPUYMHHO-CIEIACTBEHHBIE CBS3H.
CTygeHT MOXET KOHKPETH3UpPOBaTh OO0OOIIEHHBIC 3HAHMS, JOKa3aB Ha MPUMEpPax HUX
OCHOBHBIE TOJIOKEHHSI TOJBKO C IOMOIIBIO IpernojaBaTens. PedeBoe odopmieHue
TpeOyeT MonpaBoOK, KOPPEKIIHH.

5-10

JlaH HEeNOJHBIN OTBET, JJOTUKA U MOCIEA0BATEILHOCTh U3JI0KEHUSI UMEIOT CYIIIECTBEHHbIE
HapymieHus. JlonyieHsl TpyOble OMMUOKHU TP OMpEAeIEHUH CYIIHOCTH PacKphIBA€MbIX
MOHSITUHN, TEOPH, SIBJICHUH, BCIEJCTBHE HETIOHUMAHHS CTYJICHTOM HMX CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB M CBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHUE
PacKpbhITh KOHKPETHBIE TIPOSBIICHHS OOOOIIEHHBIX 3HAHWW HE TOKa3aHo. PeueBoe
odopmiteHre TpeOyeT MOMPABOK, KOPPEKIIHH.

1-4

He TMOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpoCaM OTUCHUIIIINHBI.
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PesynpTupytomas orieHKa onpeneiseTcs B COOTBeTcTBHN ¢ [lonoxenrneM o OalTbHO-PEHTHHTOBON CHCTEME
OIICHKY 3HAHUM CTYICHTOB.

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

BUWJIET Ne 1
1. OcHOBHBIE TMOHATUS XUMHUYECKOM TEepMOIMHAMUKU. TEpMHUHBI M TOHATHUS: cuUcTeMa (OTKpbITas,
3aKpbITas, U30JIMpOBaHHAA, TOMOI'CHHAs, I‘eTepOFCHHaH), COCTOSTHHE M CBOMCTBA CUCTEMEL.
2. OKuCIHUTETbHO-BOCCTAHOBUTENbHBIE  JJEKTPOAbl.  XHUHTHUAPOHHBIA  3JEKTPOA:  YCTPOMCTBO,
3JIEKTPOHAs peakuus, ypaBHeHue HepHcera. [loteHunomerpuueckoe onpeaenenue pH.
3. Ompenenenue ¥ OCHOBHBIE 3374l KOJUIOMIHOM XUMUU; €€ 3HAUCHHUE JJISl pa3InYHbIX OTpacieil HayKu
u TexHuku. Komionanoe cocrosinue Bemectsa. JlucnepcHbie CHCTEMBI.
4. Kanopumerpus. OmnpeneneHue TeIJIOTH pacTBOpeHUs coiu. 3akoH [‘ecca. DKcrepUMEHTalbHOE
oTpeieNIeHUE TEIIOBBIX 3(PPEKTOB XUMUIECKON PEAKITUH.

BUJIET Ne 2
1. dotoxumuueckre peakiuu. 3aKoH (OTOXMMHUYECKOW SKBUBAJCHTHOCTH OiHINTeiHa. KBaHTOBBIN
BbIX0J1 peakuuu. CeHCUOMIN3aTOPHI.
2. IlepBblii 3aK0OH TEPMOAMHAMUKH, (POPMYITHPOBKA, MaTEMATHUYECKOE BbIpaxxeHHe. BHYTpeHHsIs sHeprusl,
sHTaNbNUA. Beipaxenue |-ro 3akoHa 115 ©30TEPMUYECKOT0, H30XOPHOI'O U M300apHOI0 IIPOLIECCOB.
3. Knaccudukanus AMCIEPCHBIX CHCTEM N0 pa3Mmepy dactull (aucnepHocTtH). OcoOeHHOCTH
YIBTPAMUKPOTETEPOTEHHOTO COCTOSIHUS (HAHOCOCTOSTHUSA ).
4. DnexkTpOKHMHETUYECKHWEe SBJICHHMS B  KOWJIOMIHOM xXumuu. Jjnektpodope3. OmnpenencHue
anekTpodopeTHuecKoi moaABMKHOCTH 30i1s1 Fe(OH):s.

BUJIET Ne 3
1. Tenmoemkocth. VicTHHHAS, MOJIpHAst TEIIOEMKOCTh. VI30X0pHas, n3006apHas TEMI0EMKOCTb.
2. Knaccuduxarus 351eKTpoI0B U ANEKTPOXUMUYECKUX LeTIel. DIIeKTpo ikl BTOporo pojaa. KamomenbHbli
JJIEKTPOJ: YCTPOMCTBO, JJIEKTPOAHAs peakLus, ypaBHeHue HepHcra.
2. Kmaccudukamnusi AUCIIEPCHBIX CHUCTEM II0 arperaTHOMy COCTOSHUIO (a3. OCHOBHBIC THITBI CHCTEM.
IIpumepsl.
3. Koarymsiust  KOJUTOMITHBIX pacTBOPOB. Buabl YCTOWYMBOCTH KOJUIOMIHBIX cucTeM. OmpeneneHue
nopora xoarynsiiun 30151 Fe(OH)s . SamurHoe uuncio.

BUJIET Ne 4
1. T'ereporennbiii karanu3. OCHOBHBIE CTaJUU TE€TEPOrCHHO-KATAIMTHYECKOro mpouecca. [Ipumepsl
reTeporeHHO-KaTaIMTHYECKUX MPOIeccoB B (hapmanuu.
2. Tennosele 3ddexTrl. 3akoH ['ecca. 3aBucuMOCTbh TEIUIOBOr0 3¢ (deKTa XUMHUYECKOM peakiuu OT
temnepatypsl (ypaBHeHue Kupxroga).
3. Knaccudukanusi 1UCIEpCHBIX CUCTEM I10 CTENEHU B3aUMOJIEHCTBUS AUCIIEPCHOMN (a3bl ¢ AUCIIEPCHON
CpENON.
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4. TTonyuenue TMOGUIBLHBIX ¥ THOPOOHBIX KOJIOUAHBIX pacTBOpoB. [Tomxyuenue 301 Fe(OH)s
nocpeAcTBOM ruzponusa. [lomydenue 3omeit cepbl 1 KaHHDOITH.

BUJIET Ne 5
1. Cnoxuble peakinuu (HapajienbHbIE, IOCIENOBAaTEeIbHbIE, O0paTUMBbIe, COIpsiKeHHble). Kunernka
IIOCJIEIOBATEIIbHBIX peakuii. YacTHbIE Cllydyau KMHETHKHU CIOKHBIX PEaKIIUi.
2. Bropoit 3akon TepmoauHamuku. QPopmynupoBka ll-ro 3akoHa TepMOOUHAMHUKH. OHTPOIHMSL.
3aBHCUMOCTB SHTPOINH OT TeMIIepaTypsl. Mi3MeHeHrne SHTPONUH B HEKOTOPBIX MPOLIECCax.
3. O6pazoBanue 1UOGOOHBIX AUCIEPCHBIX CUCTEM IPU AUCIEPTHPOBAHUM; MPOLIECCHI TUCIEPTUPOBAHUS
B IIPUPOJIC U TEXHHKE.
4. zmepenue MOBEepXHOCTHOTO (Mex(da3Horo) HaTshkeHus (meron PeOunuepa), omnpeneneHue
3aBHCUMOCTH IIOBEPXHOCTHOTO HATSKEHHUS YUCTHIX KHUJIKOCTEH OT TEMIIEPATYpPHI.

BUJIET Ne 6
1. UnTerpanbHble KUHETHUYECKUE 3aKOHBI (ypaBHEHHs). BbIBOA MHTErpajibHOr0 KMHETHUYECKOTO 3aKOHA
Ui peakuui 1-ro nopsaka. Bua u aHanu3 KHHETUUECKUX KPUBBIX.
2.0mpeneneHre MOJSPHONW MacChl PaCTBOPEHHOT'O BEIIECTBA KPHUOCKOMUYECKUM, H0YIITUOCKOMUYECKUM
WM OCMOTHYECKHM METOJOM.
3. KakoB MexaHu3M cTa0MIM3aluu SMYIbCUN MOBEPXHOCTHO-aKTUBHBIMH BellecTBamMu? PaszbOepurte Ha
pUMEpe IMYIIBCUI THIIa M/B B IPUCYTCTBUU 3MYJIbIaToOpa OJieaTa HaTpusl.
4. KuneTtrka roMOT€HHBIX peaklnii. DKCIEPUMEHTAIbHOE ONpeeNieHue KOHCTaHThI CKopocTy peakiuu |l
NOopsAJIKa Ha IPUMEpPE peakUuu B3aUMOAECHCTBUs mepcyibpaTa HATPUS C MOJUCTBIM KalHEM.
I'padmyeckuit 1 aHaATUTUUECKUN PacyeT KOHCTAHThI CKOPOCTH.

BUJIET Ne 7
1. 3aBHCHMOCTh CKOPOCTHM XHUMHUYECKOW pEakluu OT TeMIlepaTyphl. YpaBHEHHE AppeHHyca, €ro
rpaduyeckas popma. JHEprusl aKTUBALIUH, €€ OIpe/IeNICHHE.
2. WUneanbHble pacTBOPBI. 3aKOHBI HAEANBHBIX pacTBOPOB. OCMOC M OCMOTHMYECKOE JaBlieHUE. 3aKOH
Bant-T'odda, Payns. [lonnxenue temnepaTypsl 3aMep3aHus pacTBopa (KpHOCKOTIHS).
3. KonuyecTBeHHblE XapaKTEPUCTUKH JUCIIEPCHOCTU: JUCHEPCHOCTb, PaUyC KpPUBHU3HBI, Y/AelbHas
NnoBepXHOCTh. [IoHATHE 0 TMOPUIBHBIX U TMO(OOHBIX TUCTIEPCHBIX CHCTEMAX.
4 M3smepeHue ynenbHONM M 3KBUBAJIEHTHOM 3JIEKTPOIPOBOAHOCTH PAaCTBOPOB 3JIEKTPOJIUTOB. M3yueHue
3aBUCUMOCTH JJIEKTPOIIPOBOJIHOCTH OT KOHLIEHTPAILUU HA IPUMEPE MYPaBbLUHON KUCIIOTBI.

BUJIET Ne 8
1. Peakuuu 2-ro mopsjka. BeIBoJ MHTErpaibHOro KMHETHYECKOIO 3aKOHa I peakuuil 2-ro mopsjakxa.
Bun u ananu3 KMHETUYECKUX KpUBBIX. Bpems nomynpeBpamienus Ui peakiui 2-ro nopsiika.
2. CuiibHbI€ 31eKTpoUThl. OcOOEHHOCTH CBOMCTB CHIIBHBIX AJIEKTposnToB. KOs duiineHT akTHBHOCTH.
ITonsTtue conpBaranuu (THApaTaN) HOHOB.
3. IIpouecc nuddyszun. KonnuectBeHHoe Boipaxenue nupdysuu (3akon duka).
4. 3mepenue yaenbHON U SKBUBAJIEHTHOM 3JIEKTPOIIPOBOAHOCTH PACTBOPOB JIEKTPOIUTOB. M3yueHue
3aBHCHMOCTH 3JIEKTPOIIPOBOAHOCTH OT KOHIIEHTPAIMHN Ha IPUMEpPE YKCYCHOM KHCIOTBHI.

BUJIET Ne 9
1. Ilpouecchl oOpatuMble W HEOOpaTUMbIE B TepMOJMHAMUYECKOM cMbiciie. CaMOnpou3BOJIbHBIE
MpoIecChl. DHTPONHS — (PYHKIUS COCTOSTHHSI CUCTEMBI, €€ OnpeiesieHHE.
2. KoHIyKTOMETpHUECKOe TUTPOBaHNE. TUTPOBaHHUE CHIIHOW KUCIIOTHI CHIIBHBIM OCHOBAaHHEM.
TurpoBanue c1abo0ii KUCIOTHI CUIIbHBIM OCHOBAHUEM.
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3. OOpa3oBaHue U CTPOCHHE YaCTHUIl AUcTiepcHOM (a3bl (3omeit). Crpoenue 301 Agl, ecnu mpu ero
nonydernn Kl Obut B3sIT B M30bITKE. Ha3BaTh Bece cOCTaBHBIC YacTH MHIICILIBL.

4. Meton 31eKTponpoBOAHOCTH. OnpeneneHne KOHCTAHTbl U CTENEHU JAUCCOLMALMU 3JIEKTPOJIUTOB
IIyTEM HU3MEPEHHSI AIIEKTPOITPOBOJHOCTH.

BUJIET Ne 10
1. 3aBUCHMOCTB CKOPOCTH PEAKIMK OT TEMIIEpaTyphl. Y paBHeHHE AppeHuyca.
2. [loTenunomeTpuyeckoe TuTpoBaHue. KucioTHO-0CHOBHOE (OKHCIUTENbHO-BOCTAHOBUTEIBHOE)
MOTEHIIMOMETPUYECKOE TUTPOBaHKE. VIHTerpabHbIe KPUBbIE TUTPOBAHMUS.
3. OGpa3oBaHKe U CTPOCHHE YaCTUIl quctiepcHon (asel (3omeit). Ctpoenue 30 Agl, eciu rpu ero
nonmyyenun AGNO3 6b11 B3sT B n30bITKE. Ha3BaTh Bce COCTaBHBIE YaCTH MHILIEILIBL.
4.0Onpenenenue pH OydepHBIX pacTBOPOB € MOMOUIbIO BOJOPOAHOIO, CTEKJISIHHOTO, XUHTUIPOHHOTO
AIIEKTPOJIOB.

BUWIET Ne 11
1. YpaBuenue Kupxrooa, ero ananus. nrerpansusie popmbl ypaBHeHust Kupxroda, ux npumeHnenue.
2.Ilpumenenue usmepenuiit /1C raapBaHUYECKUX IEMEHTOB JJIsl ONIPEAETICHUS (PU3NKO-XUMHUECKUX
BennuuH (onpeaeneHue PH pactBopos, onpeneneHue OypepHoil eMKOCTH PacTBOPOB).
3. [lomyuenue 30ieit MeTo0M NenTu3auuu. HemocpeacTBeHHas ¥ OCpECTBEHHAs MENTHU3alUs Ha
npumepe noayuenus 305 Fe(OH)a.
4. I3MepeHue IeKTPOTHBIX MMOTEHITHAIIOB JIEKTPOI0B. PacueT moTeHnumana MeqHoro JeKTpoa.

BUWJIET Ne 12
1. Xumunueckas kuHeTuka. OCHOBHBIC ITOHSATHSA CKOPOCTb XUMHUYECKOU p€aKuun, KOHCTAaHTa CKOPOCTH,
KHHCTUYCCKOC YPABHCHUEC, MOJICKYIIIPHOCTD, ITOPAJOK PCAKIIHHU.
2. 9HeKTpI/I‘IeCKaH IMPOBOANMOCTE PACTBOPOB. CKOpOCTL JABVKCHUS HOHOB. YJICJ'IBHEU{, OKBHBAJICHTHAA
IMPOBOAVMOCTD 3JICKTPOJIMTOB U UX 3aBUCUMOCTD OT Pa3JIMYHbIX (1)aKTOp0B.
3. KOH)ICHC&I_[I/IOHHLIC (CI)I/IBI/ILIGCKI/IG, XI/IMI/I‘ICCKI/Ie) METOJbI NMOJYUYCHUA KOJUIONJAHBIX CUCTEM.
4, I/I3M€p€HI/I€ SJICKTPOAHBIX MTOTCHIHNAJIOB 3JICKTPOI0B. Pacuer moreHnana MPHKOBOTO QJICKTpOAA.

BUWJIET Ne 13
1. Buytpennss sHeprus. DHransnus. TemnoBoit ad ekt xumuueckoil peakuuu. 3akoH I'ecca.
2. PaBHOBECHBIE AEKTPOAHBIE MPOLECCHI U AIEKTPOABIKYIINE CUIIBI. DJIEKTPOJI, DJIEKTPOAHBIN
MIOTEHIUAI U J.1.C. DJIEKTPOXUMHUYECKOU LIECTIH.
3. Koarynsuus xomtounoB. [ToHATHE 0 KHHETUYECKOW U arperaTUBHON YCTOMYHUBOCTH KOJUIOUTHO-
nucnepcHslx cucreM. IIpasuno 3naunoctu Llynsie-I"apau.
4. MuniemuisspHbie KOJJIOUIHBIE cucTeMbl. Mutienminoobpa3oBanue B pactBopax [IAB. Kputndeckas
KOHLICHTpALIUsI MULIETII000pa30BaHMs, SKCIIEPUMEHTAIbHbIE METO/IbI €€ OIPEIEICHHSL.

9. YueGHo-MeTOAMYecKOEe M HHPOPMALIMOHHOE O0ecedeHne TUCIUTITHHBI
a) OCHOBHA JIUTEpaTypa:

1. benuk B.B., Kuenckas K.M. ®usnyeckas u koiiougHas xumus. - M.: M3nmatenbckuii 1eHTp
«Axanemus», 2010.

2. Mymxkam6apoB H.H. ®usnueckas u komtongHas xumusa. M.: TOOTAP-ME/L, 2012. — 383 c.

3. Kykymkwmna W.W. Kommoumnast xumus. / U.W. Kykymkunaa, A.FO. Murpodanos. — Kemeposo:
KemepoBckuit rocynapcTBenHsblii yauBepcuret, 2010. — 216 c¢. — Pexum goctyma: o noamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232755. — |ISBN 978-5-8353-1084-5. — Tekct

JJIEKTPOHHBIN.
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http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=232755

4. 3yeB, A.JO. ®usnueckas xumus. [Ipaktukym / A.1O. 3yes, B.A. Uepenanos, /[.C. LiBeTkoB ; pen.
A.1O. 3yeB. — ExarepunOypr: N3marenbctBo Ypanbckoro yHuBepcutera, 2012. — 124 c. — Pexum
noctyna: no moxmucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-5-
7996-0787-6. — TekcT : 2JIEKTPOHHBIN

S. Arees E.I1., Ycnenckas U.A., boraueB A.T". Ilpaxmuxym no guszuueckoul xumuu: Tepmoounamuxa.
-M.: U3z0amenvckuit yenmp «Axademusy, 2010.

6. BunokypoB A.W. ®usnueckas xumus / A.M.Bunokypos, P.M.Bunokyposa, O.B.Cunkuna ;
[10BOIDKCKHIT FOCYAapPCTBEHHBIH TEXHOIOTHIECK il yHHBepcHTeT. — Momkap-Omna : [IT'TY, 2016. — 80 c. :
CXEM., TabII. — Pexxum JOCTYyIIA: 1o ITOATIUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubmuorp.: ¢. 76. — ISBN 978-5-8158-1780-7. —
TeKcT : ANEeKTPOHHBIN.

0) TOTIOJTHUTENbHAS JINTEpaTypa:
7. TopuikoB B.U., Ky3nenoB N.A. OcHoBbl pusndeckoii xumuu. - M.: bunom, 2010.
8. Kparkuii kypc pusmueckoii xumuu. // [lox pen. C.H. Kongpatsera. - M.: BII. — 1978. - 312 c.
9. Kparkuii cipaBoyHUK (pU3UKO-XUMUYeCKUX BennuuH. //Ilon penakuueit PaBnens A.A., [lonomapeBoi
AM. — Jlenunrpaz: "Xumus", 1983 r.
10. ConosseB FO.U. "Ouepku no ucropuu puznueckoit xumuun". M., 1984.
11. 3axapuenko B.H. COopHUK 33124 1 yIipaXHEHUH 110 (U3NIECKON U KOJUIOMAHON xumun. M., 1978.
12. A.J1.3umon, H.®.Jlemenko. Komnonanas xumus. — M.: Beicmas mkomna, 2001.
13. HA.A.@punpuxcoepr. Kypc kommonnnon xumun. M.: Beicmas mkoina. 1995.
14. B.H.3axapuenko. Komtonanas xumus. — M.: Beicmas mikosa, 1989, 238 c.
15. 10.I'.®ponoB Kypc komnouaHoit xumuu: IIoBepXHOCTHBIE SIBI€HHS M JUCIHEPCHBIE CUCTEMbI. M.
«AnbstHCY. 2004.
16. A.U.PycanoB. Muremno6pa3osanue B pacrBopax [IAB. C-ITerepOypr. Xumust. 1992.
17. I1.JoObrunn, JI.W.Kananep, B.B.Cepnunckuii u ap. dusnueckas U KOUIOMJIHAS XUMHUA. - M.:
[Tpoceemenue, 1986, 463 c.
18. bane3un C.A. IIpakTuky™m 1o (¢pu3ndeckoi 1 KouaouaHoi xumun. M., 1972
19. Ilpaktukym © 3ama4HuK 1Mo KoyutomaHou xumwuu. // Ilox pex. mpod. B.B.Hazaposa, M.: MKI]
«Axagemknauray, 2007,

B) nporpamMMHoe odecnieyenue u nTepHer-pecypcebl:

ObecrieueH AOCTYN K COBPEMEHHBIM MPOQECCHOHAIbHBIM 0a3aM TaHHBIX, MH(POPMAIIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemaM (bubmuorexa COI'Y):

. DJIeKTPOHHAN 0ubanoTeKa nuccepranuii 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 IBbC «HavuHasi 3j1eKTpoHHas 0u0amnoreka eLibrary.ru»
CamocrosiTenbHass peruCcTpanus Ha CauTe

o IBC «KoncyabTanT cTyaenTay CryaeHuyecKkasi 3J1eKTPOHHAs 0M0JIM0TeKa 10

MEIMIMHCKOMY H (hapMaleBTHYECKOMY 00pa30BaHMIO, A TAKIKE 10 eCTeCTBEHHBIM M TOUHBIM
HAYKaM B 11eJI0M
Tpebyercs perucrpanus B oubnuoreke COI'Y

o IbC «IOpaiiT» — 00pa3oBaTeJJbHaNA Cpeia, BKIAOYAIONIAS BUPTYAJbHBII YNTAJbHbBIN 3471
YY4eOHHKOB M YUeOHBIX IOCOOMI 0T ABTOPOB M3 BeaVIIMX BY30B Poccun mo BceM HanpaBJIeHUSIM
U CIENUAIbHOCTAM
Tpebyercs perucrpanus B oubnuoreke COI'Y
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http://biblioclub.ru/index.php?page=book&id=239716
http://www.academia-moscow.ru/authors/?id=3416
http://www.academia-moscow.ru/authors/?id=3415
http://www.academia-moscow.ru/authors/?id=3414
http://biblioclub.ru/index.php?page=book&id=459522
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/

. SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, COAEpKaIIUE 3JICKTPOHHBIC W3IaHHS
m3narenbcrBa SpringerNature 3a mepuon 2011 — 2017 rr. (MOJHOTEKCTOBAas KOJUICKIHS B
konmyecTBe 46 332 KHHUT)

JInuynblii kabuner Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucranuuonHoro odyyenust COI'Y http://Ims.nosu.ru/

PexomenjyeMble HHTEPHET-aJpeca 0 XUMHUM:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Ba3bl JaHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepeyeHb JUIEH3HOHHOTO W CBOOOHO PACIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00eceYeHusl,
HeOOXO0MMOr0 /IJIsl 0CBOEHHSI THCIUIIJIHHbI:

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

Peectp mporpammuoro obecnieuenus COI'Y 2022

Ne HanmenoBanue Ne noroBopa(auuen3us) Ctpana

n/n NPOU3BOAUTENb

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

5 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIIA
04.2016r

7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot CIIA
04.2016r

8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot CIIIA
04.2016r

9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot CHIA
04.2016r

OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot CILIA

10

04.2016r
OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot CHIA
1 04.2016r
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http://www.springer.com/
http://portal.nosu.ru/
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/

12 Cucrema TeCTHPOBAHHS Ne468 ot 03.12.2013 UII Cynrarynus Poccus
SunravWEBClass P.T.(6eccpouno)
[IporpamMmmHuoe oOecnieueHue Ne CZI/108 ot 29.08.2017 (MakcumyM-codr) Poccus
13 1C:Ilpennpusrue. bByxranrepckuit OeccpodHo
VYyer. TumoBas korpurypamms 8
ceTeBasi BEpCHsI
CucremMa KOMITBIOTEPHOH BEPCTKU JIunensus FSF/Debian (CeoboaHoe mporpaMMHOe
14 .
MikTex obecnieuenne) (6ecCpoOUHO)
15 | KasperksyEndpoint Security J022.01.2024 Poccus
[IporpamMmmHuoe oOecnieueHue st CBoboHOe porpamMmmHoe obecrneueHne(6eccpoyHo) CIIA
16 | PEOAKTHPOBaHUA XMMMYECKUX
dopmy IsisDraw
CucreMa rnmoucka TeKCTOBBIX Ne4576-1 ot 17.01.2022 (meticTBUTENCH 1O Poccus
17 | 3auMcTBOBaHHMH 31.12.2022r) ¢ 3AO0 «Antu-Ilnaruat»
«Anrtumaruat.BY3»
[IporpamMmmHuoe oOecnieueHue NeKII /108 ot 29.08.2017 ¢ OO0 Poccus
18 | 1C:IIpennpusarue 8.3 YnpasneHue «Makcumym»(6eccpodHo)
TOProBIEl
[IporpamMmmHuoe oOecnieueHue NeC/l./ Ne126., 01.07.2020r. «sMAKCHMYM- Poccus
19 | 1C:3apnnata u Kagpbl
TOC.yUPEKACHUAS CODT» beccpouHo
20 [IporpamMmmHuoe oOecnieueHue NeCL1/76 01.03.2017t. «MakcuMyM-cOPT» Poccus
1C:6romxker. (6eccpouHo)
ABTOMaTH3UpPOBaHHAS CHCTEMA CBUAETENBCTBO O FOCYJAPCTBEHHON PErUCTpaLiui cory
21 | «Yupasnenne —/lexanat bPC» nporpammsr it O9BM Ne2015611830 ot
06.02.2015r.(6eccpouno)
[Iporpamma st 9BM «bank Pazpaborka COI'Y CBuaerenbeTBo 0 cory
22 | BOIPOCOB IS KOHTPOJIS 3HAHUI TrOCy/apCTBEHHOM pEruCcTpalny nporpamMmsl 1ias 9BM
Ne2015611829 ot 06.02.2015r. (6beccpodno)
23 | Koncynprant+ Poccus
24 IInansr Ne8867, oT 14.01.2022r. (14.01.2022r. 1o Poccus
13.01.2023r.) OO0 JIMMUC
o5 VSDESK Ne 210406/01 ot 06.04.2021r. UIT 1U,A.CepreeBuy Poccus
Tex.mox. 07.04.2022
26 | «l"amakTHuka» ot 14.03.2022r (npumepHas garta) Poccus
27 | BricsCAD BricysNV, mo 03.11.2021r benbrus
CiscoWebex - Cucrema nposenerus | OOO Aiictex morosop Ne J167-2021 ot 03.08.2021 - CIIA
28
BeOMHAPOB. 03.08.2022r
29 DIRECTUMRX - Cucrema | OOOQ I'anaktuka UT norosop Ne 120320//1/A ot Poccus
3JIEKTPOHHOTO JOKYMEHT0000poTa 14.03.2022(ipuMepHas 1aTa)
Yeayru  cBssm (moctym kK cetu | OOO Ankom Ne AL-0044 ot 01.02.2022r - Poccus
30
WHTEPHET) 31.12.2022r
31 | AutoCAD CIIA
32 MOODLE BecmtatHoe poccuiickoe CIIA(6ecmaTHO
€ POCCUHCKOE)
33 | VEEAM [IBetinapus
34 «l"anaktuka PY3» Jluuensus 6eccpounas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
35 JInuHbIi kKaOWHET aOUTYpHEHTA Jlutiensust 6eccpounas Poccus

Tex.composoxaenue ot 14.03.2022 r
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36 JInuaneiii kabuHeT JIutiensust Oeccpounas Poccus
CTyAeHTa/COTPYTHHUKA Tex.composoxaenue ot 14.03.2022 r
OnekTpoHHast OMOIMOTEKA https://dvs.rsl.ru Poccus

37 | mucceprauuu u aBTopedepaTon TpeGyercs peructpanus B ondmarorexe COI'Y
PI'B(OB/] PT'B)

38 ObC"VYuuBepcuterckas Oubnuoreka | https://biblioclub.ru Poccus
ONLINE" TpeOyercs peructparnus B oubanorexke COI'Y

39 3BC «Hayunas anekTpoHHas | http:/elibrary.ru. Poccust
o6ubnmoreka eLibrary.ru» Tpebyercs peructpanus B onbdanorexke COI'Y

40 YHuBepcaibHas 6a3 JaHHBIX https://dlib.eastview.com CIIA
EastView
OBC «KOHCYIBTaHT CTYACHTAY http://www.studentlibrary.ru Poccust
CryneHveckast SIEKTPOHHAS TpeGyercs peructpanus B ondmanorexke COI'Y

a1 O6ubIIMoTEKA IO MEAUITUHCKOMY H
(hapmaieBTHYECKOMY 00pa30BaHHUIO,
a TaKXKe MO ECTECTBEHHBIM M TOYHBIM
HAyKaM B IIEJIOM.
3BC «Opaiit» - obpazoBaTenbHas www.biblio-online.ru Poccust
cpena, BKIIIOYAIOIIasi BUPTYaTbHBIN TpeGyercs peructpanus B onbianorexe COI'Y

42 YUTATBHBIN 3a)1 YYCOHUKOB H

y4eOHBIX TOCOOUH OT aBTOPOB U3
Beaylux By30B Poccuu o BceM
HaIpaBJICHUSM U CHELUATBHOCTSIM
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

LIpunosicenue:

DJIeKTPOHHBIE pecypchl 00ecneynBalole peaaTu3annio 00pa3oBaTeJbLHbIX MPOrpaMm
PI'BOY BO «CeBepo-OceTuHCKHUIA rocyaapcTBeHHbIN yHUBepcuTeT nMeHH Kocta JleBanoBu4a XeTaryposa»

HaumeHnoBanue Ceenennsi o Ne norosopa . Koa-Bo XapaKTepucTHK
Ne I punapiex- Axpec Cpoxk aeiicTBHS 3aKJII0YEHHOTO
Ne DJIEKTPOHHOI0 HOCTE caiira npaBo- Ha MpaBo JoroBopa To4ek jocTyna/ a
- pecypca obdagarteiie ucnoab3oBanus J6C noJjb3oBaTesei 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 r. 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 r 12.09.2016 r.-11.03.2017 r. 7000
9BC Jorosop Ne 069-02/17
000 p -
. "VHHBepCHTETCKA - oo o1 13.03.2017 12.03.2017r. -11.03.2018r. 7000 To IP-anpecy
s1 OndaHoTEKA CropoHHss b_p—ibli.oclub rl..l Mesmmar Tlorosop Ne 184-08/17 12.092017m11.03.2018 2000 OC3TUMHUTHBIN
Online" ' ot 04.09.2017 09.:2017r-11.03.2018r.
Iorosop Ne 056-02/18 i
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Iorosop Ne 163-10/18 i
01 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019 i
o1 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
florosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019
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10. MaTepnaﬂbno-TexnnquRoe OCHAIICHUEC NUCIHHUIIIMHBI:

KommeroTepHblii  Kiace, AOCTym K ceTd VHTepHET (BO BpeMs CaMOCTOSITEIIBHOH padoThI),
OpPITEXHUKa, JJIeKTpoHHas 0a3a paHHbIXx Oubmuorexku COI'Y, neKkuuoHHBIE ayAUTOPHH;, KAaOWHET,
OCHAILICHHBIN NHTEPAKTUBHOM JTOCKOM, IIPOEKTOPOM.

Ha xadenpe numeercs yuebnas naboparopust «Ddusndeckasi XUMHUA», OCHAILIEHHAs HEOOXOIUMbBIM
00OpyJIOBaHUEM JUISI TIPOBEJCHUSA 3aHATHUH, COOTBETCTBYIOIIMX JIAOOPATOPHOMY MPAKTHKYMY IIO
mucuuminHe. O0opynoBaHue J1abOpaTOPUU: KaJlOpUMETP, TepMOMETphl bekmaHa, yHUBEpCalbHBIH
KOHJIYKTOMETp, PH-MeTpbl, TOTEHIIMOMETPBI, HOHOMETPHI, PEPPAKTOMETPHI, MOIIPUMETPBI, TEPMOCTAT,
CYIIWJIBHBIN 1mKad.

dusnueckas
"
KOJLIOMIHAS
XHUMHuS

Y4eOHbIe ayTUTOPHH AJIs1 IPOBeIeHNUsT 3aHATHI
JIEKIIHOHHOT'0 THIIA, CEMMHAPCKOI'0 THIIA, KYpCOBOI0
NPOeKTUPOBAHNS (BBINOJHEHNs KYyPCOBBIX pador),
TPYNIOBBIX H HHAUBUAYAJIbHBIX KOHCYJIbTALHUI,
TeKYIIero KOHTPOJIsl H MPOMeKYTOYHOI aTTecTanmu, a
TaKKe CAMOCTOSITeIbHOI PadoThl 00y4YAIOIIUXCH:
MPETOIaBaTENbCKUI CTOI; CTYJI; CTOJIBI IJIs1 00yYarONTHXCS;
CTyJIbsI; Kaepa; KIaccHas T0CKa.

Oo6opynoBanue: [Ipoekrop EpsonEB — 735Fi. Komriekr
MOCTaBKU: (KpEeIUICHHUE IS IPOEKTOpa, IIHYP MUTAHUSA
MPOEKTOpa, MarHUTHO-MapKepHas jocka — lmr., Hoyroyk
«AVCUDJITEXHO» - lwr.

IIporpammuoe obecnieucHue: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema tectupoBanus Sunrav WEB Class
(Beccpounoe I10); IIporpammuoe obecnieueHue s
penakTHpoBaHus XUMuUeckux Gopmyn Isis Draw
(Beccpounoe I10); KoncynpranT miroc; Cuctema monucka
TEKCTOBBIX 3aMMCTBOBAaHUH «AHTHINIaruat.BY3»;
[Iporpamma st OBM «baHK BOIIPOCOB ISt KOHTPOJIS
sHanuit»; Cisco Webex; MOODLE; 1eMOHCTpaIllHOHHbBIE 1
yueOHO-HaTTIAAHbIe TOCOOUS (BUACOIPE3CHTALINSA).

Poccuiickas ®enepanus, 362025,
Pecniyonuka Ceephast OceTust — AJiaHus,
r. Bnanukaskas, Batytuna, a. 44-46,
VYueonsrit kopiryc Ne7 (YK Ne7), aynuropus
Ne 114

JlaGopaTopus ¢pu3u4ecKoil U KOJJIOUAHOH XUMHUHU
NPEroaBaTeNbCKUI CTOJI; CTYJI; CTOJIBI 00YYaIOINXCS;
CTyJbsi; Kadeipa; Ki1accHasi 10CKa.

O6opynosanue: [Tpoekrop EpSONEB — 735Fi. Komruiexr
MOCTaBKHU: (KpEeIUICHHUE IS IPOEKTOPA, IIHYpP MUTaHUSI
MIPOEKTOPa, MarHUTHO-MapKepHas nocka — lmrT., HoyrOyk
«AVCUDJITEXHO» - lwr.

IIporpammuoe obecnieuenne: Windows 7 Professional;
Office Standard 2016; WinRAR; Adobe Acrobat Reader;
Mozilla Firefox; Google Chrome; Kasperksy Endpoint
Security; Cucrema tectupoBanust Sunrav WEB Class
(beccpounoe I10); [IporpammHOe obecrieueHue ISt
penakTupoBaHus XuMudeckux Gopmyi Isis Draw
(beccpounoe I10); KoncynpranT miroc; Cucrema moncka
TEKCTOBBIX 3aMMCTBOBaHUM «AHTUIIIAruaT.BY3»;
[Iporpamma st O9BM «baHK BOIIPOCOB ISt KOHTPOJIS
3Hanwmi»; Cisco Webex; MOODLE; nemoHCTpaIlimoHHbIE U
y4eOHO-HarIAAHbIe TOcOOus (BUACOMPE3SHTAIINS).

[Ikad BeITSKHO# ¢ ToABO0M BojbI I1IB HBK - 1 mT.

Oo6opynoBanue: YJIK «dusndeckas U KOJUIOUTHAS XUMUSD) -

lmr. CymunbHeld mwkad kousekunoHHsli [11C-40-01- 1.
Nonomep 1-510 crarpaprasril — 2 mt. Koxopumerp KOK-

Poccuiickas ®enepauus, 362025,
Pecnybnuka CeBepnast Ocetrst — AnaHus,
r. Bnanukaskas, Batytuna, a. 44-46,
Y4e6HbIit kopiryc Ne 7

(YK Ne 7), aynutopus Nel14
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2MII — 1 mr. Kamopumerp KJI-5 — 1mit. Pedpakromerp PO
454b2M c noxcsetkoit — 1 mt. ITongpumerp kpyrosoit CM3
— 1 wrr. Kounykromerp MAPK-603/1 — 1 mt. Becsr
nmabopatopasie CAS MW120 — 1 mt. Becsr maboparopHbie
npersuonssie ET-300I1 — 1 mt. Ananmuzatop «OKcmepT-
001» — 1 wt. Tepmoctatr HUBER — 1 mt. pH-MeTp «AHHOH-
4100» - 1 wt. pH-meTp-muuiuBoasT™MeTp pH-150 MU- 1 mit.
Becst AND HL-1- 1 mt. Becst WT-250- 1 mt. MaraurtHas
Memanka [13-6110- lmrr. bans Bogsaas- 1 mt. Mukpockor
«Mup 2»- 1 mr. pH-merp pH-340 — 1 wr. Henrpudyra OITH
-3- 1 wt. Noromep N-510 cranmapTHLIi — 2 mmT.
Komnopumerp KOK-2MII — 1 mt. Kanopumerp KJI-5 — 11T,
Pedpaxromerp UPD 45452M ¢ noacBeTkoit — 1 mT.
TTonsipumetp kpyrosoit CM3 — 1 mr. Konnykromerp MAPK-
603/1 — 1 wr. Becst naboparopusie CAS MW120 — 1 mir.
Becsi 1aboparopusie nperusnondbie ET-30011 ¢ mosepkoii.
Amnannzatop «39kenept-001» — 1 mt. pH-
merp\unonomep(crarmonapusiil) Aunon-4100(-2...14pH) —
L.

bubdaunoreka, B TOM 4HcjIe YUTAJbHBIN 3a1:

cToJbl, cTynbs; [IK oOydarommxcs.

IMporpammuoe odecrnieuenue: Windows 7 Professional;
OfficeStandard 2016; WinRAR; AdobeAcrobatReader;
MozillaFirefox; GoogleChrome; KasperksyEndpointSecurity;
Cucrema tectupoBanus SunravWEBClass (beccpounoe
[10); IlporpammMHoOe obecriedeHre Ui peAakTUPOBAHUS
xumuueckux Gopmyn IsisDraw (Beccpounoe I10);
Koncynprant moc; Crucrema Imoncka TeKCTOBBIX
3auMcTBOBaHUM «AHTUIUIaruaT.BY3y»; [Iporpamma nist
OBM «baHK BOIPOCOB [T KOHTPOJISI 3HaHUI»; CiSCO
Webex; MOODLE; neMoHCTpallMOHHBIE B YIEOHO-
HATJBITHBIE TIOCOOUS (BUICOTIPE3CHTAITHS ).
OBC"YuuBepcutetrckas 6ubanoreka ONLINE"
https://biblioclub.ru ;9BC «KoHcynbTaHT CTyIeHTa»
http://www.studentlibrary.ru crynenueckas aieKTpOHHAsE
O6ubIMOTEKa 10 MEANIIMHCKOMY U (hapMaleBTHIECKOMY
00pa3oBaHHIO, a TAKXKE [0 ECTECTBEHHBIM M TOYHBIM HayKaM
B 1ienioM; IBC «IOpaiity» - oOpa3oBaTenpHas cpena,
BKJIIOYAOIIast BEPTYaJIbHbIA YHTAIBHBINA 321 Y4€OHUKOB U
y4eOHBIX TOCOOMH OT aBTOPOB U3 BeAyIINX By30B Poccuu o
BCEM HAIPABJICHHUSM U CIeHaIbHOCTIMWWW.biblio-
online.ru,; DnexTpoHHas GUOIHOTEKA AUCCEPTALMU U
aBTopedeparos PI'B(OB/] PI'b)https://dvs.rsl.ru; 3BC
«Hayunas snextponHas 6ubnmoreka eLibrary.ru»

https://biblioclub.ru

Poccuiickas ®enepauus, 362025,

Pecrryommmka CeBepaast OceTust — AnaHus,

r. Bnanukaskas, Llepetenu/BatyTuna, 1.
16/19, Yuebnsrit kopmyc Ne6 (YK Ne6)

11. JIucT 00HOBJIEHHSI/aKTyaIN3aAUH
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http://www.studentlibrary.ru/
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