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[Tporpamma cocraBieHa B cOOTBeTCTBUU ¢ DenepaibHBIM rocyIapCTBEHHBIM 00pa30BaTebHBIM
crangaptoM 1o HampasineHuio 44.03.05 Ilemarormyeckoe oOpazoBaHue (C ABYMS HPOPHISIMHU
MOATOTOBKH), YTBEPKIEHHBIM MPUKa3oM MuHucTepcTBa oopazoBanus u Hayku Poccuiickoit denepanuu
ot «22» depans 2018 r. N 125 (3apeructpupoBad MuHUCTEPCTBOM OCTUIIMK Poccuiickori denepanuu
15 mapra 2018 r., peructpanuonssiii Ne 50358), ¢ ©3MeHEHUIMHU, BHECEHHBIMU IIPUKa30M MUHHCTEpCTBA
HAyKH U BBICIIETO 00pa3oBaHus poccuiickoit @eneparuu ot 8§ gespans 2021 r. Ne 83 (3apeructpupoBan
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 MwuHHCTEpcTBOM rOcTHIMU Poccuiickorn ®@enepanmm 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
[Tegarornyeckoe oOpa3oBaHue (C AByMS MPO(HUISIMU MOATOTOBKH), YTBEPKICHHBIM YUEHBIM COBETOM

OI'BOY BO «COI'Y» ot 27.04.2023 1., mpotokoa Ne 9.

CocraButelb: K.X.H., 1oueHT [Inuesa A.T.

Pabouas npoecpamma oucyuniunvl npuHAmMa 6 cocmase OCHOBHOU NPOYeCcCUOHATLHOU 00PA308aMENbHO
npocpammul peueHuem yueHo2o cogema (npomokon Ne 9 om 27.04.2023 2.)



1. Crpykrypa, u 0011asi TPYA0€MKOCTDb AUCHHUILIMHBI.
OO011ast TPYI0EMKOCTh JUCIUILIHHBI COCTaBIsIeT 4 3aueTHbIe equHuibl (144 gaca).

Ounas ¢popma 0OyueHust 3aounas popma
oOy4eHus

Kypce 3

Cemectp 5

Jlexkuun 18

[TpakTuyeckue 18

(ceMmuHApCKUE) 3aHATHS

JlaGopaTopHbIe 3aHATHS 18

Hroro ayniuTOpHBIX 3aHATUI o4

CamocrosTenpHas padbora 54

KypcoBas pabota -

dopma KOHTPOJIS
DKk3amMeH 36
OO0111ee KOJIMYECTBO YACOB 144

2. Hean ocBoeHHs TUCHMIIUHBI
HenstMmu ocBOeHHS] AUCHMIUIMHBI (MOAyns) Du3MuecKoil M KOJUIOMAHOW XMMHHM B COOTBETCTBHU C
poeCCHOHATBLHBIMU CTaHIAPTAMHU:

®denepanbHbIil TOCYAApPCTBEHHBIM 00pa30BaTENbHBIN CTAHAAPT IO HAMPABJICHUIO MOJATOTOBKH

44.03.05 [Ilemaroruueckoe oOpa3oBanue (¢ JByMS MPO(UISIMU MOATOTOBKH) BBICHIETO

obpazoBanus (mamee PI'OC BO) (6akanaBpuar), yTBEpXKICHHBIH NpUKa3oM MHUHHCTEPCTBA

oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot «22» gespans 2018 r., Ne 125;

[Ipodeccuonanvubiii cranaapt «llemaror (megaroruueckas AESITEILHOCTb B cepe AOUIKOIBHOTO,

HayaJbHOTO OOIIEro, OCHOBHOTIO 00Iero, cpeaHero oodiiero o0pa3oBaHusi) (BOCIHTATEb,

yUUTEIb) YTBEPKIACHHBIM NpHUKazoM MUHHCTEpCTBAa Tpyda U COLMaIbHOM 3amuThl Poccuiickoit

@enepaun ot 18 Hoa06pst 2013 1. Ne 544H (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIUU

Poccuiickoit @enepannu 06 nexabps 2013 r., peructpaunronssiii N 30550), ¢ u3MeHEHUsIMU,

BHECEHHBIMM ITPMKa30M MuHHCTEPCTBA TpyAa U COLMAIbHOM 3auThl Poccuiickoit denepanuu ot

25 nexabps 2014 r. Ne 11151 (3apeructpupoBaH MHHHCTEpCTBOM IOCTHLUMU Poccuiickoit

@eneparun 19 ¢espans 2015 r., peructpanuonnsiit Ne36091) u ot 5 aBrycra 2016 r. Ne 422n

(3apeructpupoBaH MuHnuctepcrBoM toctuuuu Poccuiickoit ®enepanuu 23 asrycra 2016 r.,

peructpauoHHbINA Ne 43326);

SIBJISIFOTCSL:

— CucremaTuzanus 3HaHWUW, OOYYAIOMIMXCS MO OCHOBaM (DM3UYECKON M KOJUIOUJIHOM XHUMUH,
KOTOpBIE CIIy)KaT TOJATOTOBKE CTyAEHTa K Oyaymed npodecCHOHATbHOU IesTeIbHOCTH B
00J1acTIX: HAyYHO-HMCCIIEI0BATENbCKOM, TEXHOJIOTHYECKOM U Ie1arornyeckou.

— @opMHpOBaHUE CHUCTEMHBIX 3HAHWH Ui MOHMMAaHHS OCHOB HAyKH O TE€PMOIMHAMHYECKHUX
CUCTEMaX, UX DHEPreTUYECKUX XapaKTePUCTHKaX, JUCIIEPCHBIX CHUCTEMaX M MX MPaKTHYECKHX
MPUIIOKEHHUSAX, 3HAHUE KOTOPBIX HEOOXOAMMO KaXKIOMY COBPEMEHHOMY I€JIarory.

— IlonyyeHue TeopeTHUYECKUX 3HAHMM M MPAKTUYECKMX HABBIKOB O METOJaX IOJy4YeHHS
KOJUIOM/IHBIX CUCTEM, UCCIIEIOBAaHUIO TEPMOJAMHAMUYECKUX U AIEKTPUUYECKUX CBONCTB CHCTEM;

— Pacmmpenue u yrnybneHue 3HaHMA, O0y4arONIMXCS O MOJENSIX M MOAXO0JaX, MIPUHATHIX s
ONMMCAaHUSA KOJUIOMJHOTO COCTOSIHMM BEIECTBA, KUHETHMUECKUX OCOOEHHOCTSIX MpPOTEKaHUs
XUMHUYECKUX PEAKIUH;

— OGecneyeHre NMOHUMaHUS (YHIaMEHTAIbHBIX MOHATHH, 3aKOHOB M 3aKOHOMEPHOCTEH XMMUH,
UX pOJIb B IPOTEKAHUU OUOJIOTMYECKUX TPOIIECCOB;



— @opmupoBaHue y OOydYalOIIMXCS YMEHHH U  HABBIKOB OCYIIECTBJICHUS  y4eOHO-
MMO3HABATEIHPHOU U TPO(PECCHOHATILHOMN JCATEIHHOCTH;

— Pa3Butue y oOyuaromuxcst BHyTpeHHEH MOTHUBAIIMN K OOYYEHUIO, MTOBBIIIEHUE UX MHTEpeca K
MO3HAHUIO AUCIUIUIUNH XUMHUYECKOTO MPOPHIIS.

[lenbto ocBoeHus y4ueOHON AMCHUIUIMHBI «Du3ndeckass W KOJUIOMAHAS XUMUS», SIBISIOIICHCS
gacteio OIIOIl mo wnampaBnenuio 44.03.05 Ilemarormueckoe oOpa3oBaHue (C AByMs NpOQUISIMH
noAroToBku) npodunn Xumus, buomorus u obecneunBaromein peanuzanuio ®I'OC 3++ no manHomMy
HAIPABJICHUIO, SIBIISIETCS BOOPYXHUTb CTYJEHTOB CUCTEMOM TEOPETUYECKUX 3HAHUMN. Bblaenuth riaBHbIE
TEHJICHIIMH B Pa3BUTUU (PU3NYECKON M KOJUIOMIHOM XMMHH KaK OCHOBHOT'O TEOPETHUECKOTo (pyHIamMeHTa
COBPEMEHHOW XMMHUYECKOH HayKH, CIIOCOOCTBOBATh MPUOOPETEHUIO CTYACHTAMH 3HAHUN 10 OCHOBHBIM
BOIIPOCAM XUMHUYECKOW TEPMOJWHAMUKH U KUHETHKH, 3JEKTPOXUMHH, KIAaCCU(PHUKAIUU JHCIEPCHBIX
CHCTEM, MOHATHUS TEeTEPOreHHOCTH M JHUCIIEPCHOCTH, TMOJIyYCHHE M KOaryssinus ruapo(oOHBIX 307,
CBOMCTB OT/IETBHBIX KJIACCOB AUCIIEPCHBIX CHCTEM.

3agaum U3ydyeHus JUCUMILIMHBI:

e (¢dopMupOBaHHE CIOCOOHOCTH MOHMMATh TEPMOJAMHAMUYECKUX CHCTEM U JUCIEPCHBIX CHCTEM B
npodeccnoHaNbHO 1eATENbHOCTH;
® pa3BUTHE TBOPYECKOTO MBINUICHUS, 00beNHEHNE (YyHIAMEHTAIBHBIX 3HAHUN OCHOB (PU3MYECKOM

U KOJUIOWTHOW XMMMM, METOJa MOJEIMPOBAHUS IPU IPOBEIECHUU MNPAKTUYECKUX 3aAHATHH C

nocneayroieit 00padoTKoN U aHAIM30M PE3yIbTaTOB UCCIICIOBAHMIA,

e (QopmupoBaHue 0OO0IIEro XMMHUYECKOTO MHUPOBO33PEHHUS W PA3BUTHE XHUMHUYECKOTO MBIIUICHUS,

JIOTUYECKOr0 U a0CTPAaKTHOI'O MBILUIEHUS, IPUEMOB Y4eOHOM U MO3HABATEIbHOU JESTEILHOCTH U

T.1.;

® H3y4yeHUE OCHOBHBIX MOHATUHN U MOJOKEHUN NUCUUIUIMHBI «Du3nueckas U KOJJIOUIHAS XUMUSI» B

COOTBETCTBHH C 00pa30BaTEILHON MPOTPAMMOIA;

® TI0Ka3aTh KaKUMU CIIOCOOAMHM U METOJAMU W3YYalOTCs TEPMOJUHAMUYECKHE CHUCTEMBI, yCIOBHS

JOCTUKEHUSI PaBHOBECUSI B HUX, IOBEPXHOCTHBIE SIBJICHMSI B JMUCIEPCHBIX CHUCTEMAaX, KHHETHKa

TOMOTEHHBIX peaklUud, MEeTOJbl TONy4yeHUs THUAPOPOOHBIX 301e M UuX cTraduiIM3aIms,

ANEKTPUYECKUE CBOWCTBA 30JI€W KOJUIOMIHBIX YaCTHULI.

3. Mecto qucuunimmebl B ctpykrype OINOII 6akanaBpuara

Jucturmuna «®@u3ndeckas U KOJUIOUIHAS XUMHUS» OTHOCUTCS B cooTBeTcTBHH ¢ PI'OC 3++ mo
HanpasieHuto noarotoBku 44.03.05 Ilenarorndyeckoe oOpa3oBanue (¢ AByMs NMpo(UISIMH MOATOTOBKH)
npodunu Xumusi, buonorust BkiroueHa B 00sA3aTeIbHYIO YaCTh MPOPECCUOHATBHOIO IIUKJIA, PEAMETHO-
MeToandecKuit Moaynb (xumus), b1.0.08.07. [Iiis u3ydeHus: TUCHUTUTMHBI HEOOXOIUMBI 3HAHUS, YMCHHS
U KOMIIETEHIIMH, MOJydeHHble OOydaroluMucsa B OakajgaBpuaTe B pe3ysIbTaTe OCBOEHUS IMCLUIUINHBI
«Heoprannueckast xumus». Takke BO3MOKHa omopa Ha Kypchl «OpraHudeckas xuMmus», «Dusukay,
«BpIcmas MmareMaTuka», « AHAIMTUYECKAsT XUMUS».

Jl1st ocBoeHus1 y4eOHOH JMcHUIIMHBI «Du3nueckas U KOJUIOMAHAs XUMUS» Yy CTYJIEHTa, B X0/
U3y4eHHUs  MPEeAUIeCTBYIOIIMX  JUCHMIUIMH,  JOJDKHBI  OBITh  COPMHUPOBAHBI  CIEIYIOLIHE,
MIpe/IBApUTENIbHbIE, KOMIIETEHIUH:

YHuBepcanbHble KOMIICTCHIINH

- CHOCOOEH OCYIIECTBIATh MOMCK, KPUTHUECKUHM aHalu3 M CUHTE3 HMH(OpMalMH, MPUMEHSTh
CHCTEMHBI TOJIXO0/ TS pelieHus nocraBieHHbIX 3a1a4 (YK-1);

Ob6wmenpodeccnonanbubie komnerenuuu (OIIK):

- CIIOCOOEH MPOBOAMTH € COOIIOEHNEM HOPM TEXHUKHU O€30MAaCHOCTH XUMHUUECKUH SKCIEPUMEHT,
BKJIOYAsi CHHTE3, aHallU3, MU3y4YE€HUE CTPYKTYpbl M CBOMCTB BELIECTB M MaTepUaioB, HCCIEIOBaHUE
nporieccoB ¢ ux yuactueM (OITK-2);

- croco0eH NPUMEHATh PacueTHO-TEOPETUYECKHE METOAbl JI HU3Y4YeHHs] CBOWCTB BEILLECTB U
MPOLIECCOB C UX YYaCTHEM C UCIIOJIb30BAHUEM COBPEMEHHOM BhraucIuTebHON TexHukH (OITK-3);

- CcHocobeH IUTaHHpoBaTh pabOThl XMMHUYECKOM  HAmpaBlIEHHOCTH, o0O0pabaThiBaTh U
MHTEPIPETUPOBATH NIOJYyUYEHHBIE PE3YIBTAThI C UCIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
HaBBIKOB PEIICHUs] MaTeMaTH4YecKuX U pusndeckux 3anad (OI1K-4);
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- CHOCOOEH OCYIIECTBISATH IENAarOTHYECKYI0 AESITeNbHOCTh Ha OCHOBE CIEHHATIbHBIX HAyYHBIX
3nanuii (OI1K-8);

IpodeccnonanbHbIe KOMIIETEHIIUM:

- crnocoOeH OpraHu30BBIBATH COBMECTHYIO M HWHIAMBUAYAIbHYIO YYeOHYIO M BOCIHUTATEIBHYIO
NeSTeNIbHOCTh O0YyYarolIuXcsi, B TOM 4YHCIE C OCOOBIMH 00Opa3oBaTeNbHBIMH IOTPEOHOCTAMHU, B
cootBercTBHH ¢ TpeboBanusimu PI'OC (T1K-3);

- Ccroco0eH MPOEKTUPOBATh M OCYIIECTBJISATh HAMPABICHHBIM CUHTE3 OPraHUYECKUX COCAMHEHUU C
MOJIC3HBIMU CBOMCTBAMH T10]] PYKOBOJICTBOM CIIelHaircTa 0oiee Bricokoi kBanmpukaiuu ([1K-4);

- crioco0eH HCI0JIb30BaTh COBPEMEHHbBIE SKCIIEPUMEHTANIbHBIE METObI JIJIsl YCTAHOBJICHUS CTPYKTYPbI
U UCCJIEJIOBaHMS PEaKLIMOHHOW CITOCOOHOCTH BEIIECTB 110/ PYKOBOJCTBOM CIleLUanucTa 0ojiee BBICOKOM
kBanudukarmu (ITK-5).

Hucnunnuna «®usnyeckas ¢ KOJUIOMAHAS XUMHUSA» SBISETCS OCHOBOM I  HU3y4YEHUS
€CTECTBEHHOHAYYHbBIX JAUCHUILUIMH: «OpraHudeckas XUMHs», «AHanUTH4ecKas xumus», «KommoumgHo-
JTUCIIEPCHBIE COCTOSIHMS B Ipupone», «Opranudeckudl cuHte3», «llpuknagHas xumusy, «Xumus
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUI.

4. TpeOoBaHus K pe3y/JbTaTaM OCBOEHHS IMCUMILIUHBI (KOMIETEHIMH 00y4alomerocs,
¢opmupyembie B pe3yabTaTe 0CBOCHHUS TUCHUILTHHBI (MOIYJIsS1)

Pesynbratel ocBoenuss OIIOIl OakanaBpuara OmpeAessitoTCs MNPHOOPETaeMBbIMU  BBITYCKHHUKOM
KOMIICTCHIIUAMMU, T.C. €T0 CIIOCOOHOCTBIO IIPUMCHATDb 3HAHUA, YMCHHA U JIMYHBIC KAY€CTBA B COOTBECTCTBHU C
3aauamMu PO eCCHOHATBHON AeITEIbHOCTH.

B pesynbrare ocBoenusi gmanHoi OITOIT GakanaBpraTa BBITYCKHUK JIOJDKCH 00J1a/1aTh CIICAYIOIIIMHI
KOMIIETEHIIMSIMU: YHUBEpCallbHbIE, 001IenpodeccuoHaIbHble U MpodeCCHOHATbHbIE KOMIETEHIIUH.

Tabmuna 4.1
HaumenoBanue Kon u Koz 1 HaumeHoBaHuEe MHIUKATOPa JOCTHKEHNS YHUBEPCATbHOM
KaTerOpHu HalMEHOBaHUE komneterunu (MYK)
(Tpyrren) YHUBEpCaTHHON
YHHUBEPCAIbHBIX KOMITETCHLIUU
KOMIIETEHIIUH (YK)
OIIK-2 3HaeT: Kak COBMECTHO C TI€JaroroM COCTaBIISATH IPOEKT
Criocoben OCHOBHBIX M JIOTIOJIHUTEJIBHBIX 00pPa30BaTENbHBIX HPOrPaMM, B TOM
y4acTBOBAThb B| YdCl€ M HMHAUBHIYAIbHBIX 00pa30BaTENBHBIX MAapLIPYTOB OCBOCHUS
pa3paboTke 00pa30BaTeNbHBIX NPOTPaMM C YYETOM 00pa30BaTeNbHBIX 3alPOCOB
OCHOBHBIX ¥ AeTeil W WX POAWTENeH, CrIocoObl peanu3aluy 00pa30BaTEIbHOU

ITOITOJTHUTEIBHBIX NpOrpaMMbl U3 YUCIA U3BECTHBIX B JAHHOW KOHKPETHOW CUTYyallUU U
00pa3oBaTeNbHBIX | CTPYKTYPUPYET aJITOPUTM JACSATEIBHOCTH 10 WX peaau3alid, B TOM

[porpaMm, Yucie TMpOrpaMM pa3BUTHS YHHUBEPCAIBHBIX Yy4eOHBIX JIEHCTBUH,
IPa3paboTka pa3pabaThiBaTh porpaMm BOCTITAHUS u ColAaM3aIlin oOyJaromuxcs,

OCHOBHBIX U OTICJIbHBIC HX| KOPPCKIMOHHBIX NPOTrpaMM.
TOITOJIHUTECIBbHBIX KOMITOHEHTHI (B TOM] Ymeer: AHAJIN3UPOBATH BO3MOKHOCTHU HUCIIOJIb30BAaHU
00pa3oBaTeNbHBIX [JUCIIC C| UCTOYHUKOB, HEOOXOAWMBIX I IUTAHUPOBAaHUS OCHOBHBIX U
porpaMmm MCTIOJTb30BaHHEM JIOTIOJTHUTEITBHBIX 00pa3oBaTeIbHBIX porpaMmm (BrITIOUAS
MHGOPMAIMOHHO- | METOAUYECKYI  JIUTepaTypy,  JJIEKTPOHHbIE  00pa3oBaTebHbBIC
KOMMYHUKAIIMOHHBI | PECYPChI), BBISBIATH WHTEPECH NETEH, WX POOUTENEH M 3aKOHHBIX
X TEXHOJIOTHI). mpencTaBuTeNliel B OCBaMBaeMoOW  00JacTH  OCHOBHOTO U

JIOTIOJTHUTENBHOTO 00pa30BaHMs,

Baaneert: TEXHOJIOTHEN OLIEHKHU JINYHOCTHOM u

METaNpeaMETHON COCTABISIONIEH Pe3ylbTaTOB OCBOCHUS OCHOBHBIX U
JOIIOJIHUTEILHBIX 00pa3oBaTenbHBIX nporpamm Ha OCHOBE
JESITEILHOCTHOTO OAXO0/A.




Tabnuua 4.2

HanmenoBanue Kon n HaumenoBanue Kon n HaumeHoBaHUE UHIUKATOPA TOCTHKEHUS
KaTeropuu obmenpodeccuonanpHoii | obmenpodeccruonanpuoi komnereHuuu (MOIIK)
(Tpynmbl) kommnereHuuu (OI1K)
obmemnpodeccrona
JILHBIX
KOMITETCHITUM
Hayunsie  ocHoBpl OIIK-8 3Haer: COBPEMECHHBIE o0pazoBaTenbHEIC
MeAaroruIecKoi CrocoGeH  OCYIIECTBIISITH TEXHOJOTHH; TeIJarOrMYECKNe, CAHUTAPHO-TUTHEHUIECKHE,
JeSITeNTbHOCTH MEeIarOTHYeCKyI0 SPrOHOMHYECKHE, OACTETHUECKHE, TMCHXOJIOTHYEeCKUE H
JesTeIbHOCTh Ha OCHOBE| CHEeIUAIbHBIC TpeOOBaHUS K JUTAKTHYCCKOMY
CITeITHATBHBIX Hay4dHBIX| obOecrieyeHnt0o M OoQopMIleHHIO KaOwHeTa (J1aboparopuw,
3HAHUH WHOTO Y4eOHOrO TOMEIICHHS); METOAMKY IMPUMCHEHUS

TEXHUYECKUX CpEeICTB OOy4YeHHus, WHPOPMALUOHHO-
KOMMYHHKaIHOHHBIX TEXHOJIOTH, 3JIEKTPOHHBIX
o0pa3oBaTenbHBIX ¥  HHOOPMAIMOHHBIX  PECYPCOB,
JUCTAaHIIMOHHBIX ~ 00pa3oBaTeNbHBIX  TEXHOJOTHH |
ANEKTPOHHOTO 00yYEHUS; CYIIHOCTH Tporecca o0ydeHus,
collepkaHusl 00pa3oBaHUS, METOAOB oOydeHUs, (opm
OpraHM3aiuyd OOYYCHHUs, IWMATHOCTUKUA 3HAHWUU, YMEHUH,
HaBBIKOB, MCTOJUKY IMPUMCHCHUA QJICKTPOHHBIX
o0Opa3oBaTenbHBIX W  HHOOPMAIMOHHBEIX  PECYpPCOB,
JUCTAaHIIMOHHBIX OGpaE}OBaTCJ'II)HI)IX TEXHOJIOT U u
ANIEKTPOHHOTO  OOYYEHHWs, €CIM UX HCIOJIb30BaHHUE
BO3MOXHO JUII OCBOGHHS Y4E€OHOIrO IpenMmera, Kypca,
JUCLUIUINHBL.

YMeer: aHanM3UpOBaTh MPHUMEPHBIC MPOrPAMMBbI,
OIIEHWBATh W BBHIOMpaTh y4eOHWKH, ydeOHbIE W y4deOHO-
METOJIMYCCKHE TOCOOUs, AJIEKTPOHHBIC 00pa3oBaTeIbHbBIC
pecypchbl U HHbIC MaTepUaIbl;

aHAIN3UPOBATh TPOBEICHNE YYEOHBIX 3aHATUH H
OpPTaHM3AIMI0 CAMOCTOSITETFHOW pPadOTHI O0yYaIOIIHXCH,
BHOCHTh KOPPEKTHBBI B pabouyl mporpammy, IUIaH
u3ydeHuss ~ y4eOHOro  mpeaMeTa,  o0Opa3oBaTeIbHBIC
TEXHOJIOTHH, 3aJaHusl JUIi CaMOCTOSITENBbHOH paloTHl,
cOOCTBEHHYIO TPO(ECCHOHATBHYIO JIESTEIBHOCTB;

KOHTPOJIMPOBATH BBITIOJTHEHHE TpeOoBaHM
OXpaHbl TPy/a; aHAJM3UPOBATH M YCTPAHATH BO3MOXKHBIE
PUCKH JKM3HHU W 3[0POBBI0 0Oydaromuxcs B Yy4eOHOM
kaOuHeTe (J1abopaTopuu, MHOM Y4eOHOM ITOMEILIEHUH )

o0ecrieunBaTh COXPaHHOCTh U 3PQEeKTUBHOE
UCIIONIb30BaHHE y4eOHOTO 00OpYHOBAaHUS; HCIOJIb30BATH
METOJIbl M IPUEMbI PEIICHHS PACUCTHBIX 3a/1a4; IPUMEHSTh
o0pa3oBaTebHBIE TEXHOJIOTHMH B Y4eOHOM IIpolecce, B
TOM 4YHCJIE€ TpH  HEOOXOJUMOCTH  OCYIIECTBIATH
AJIEKTPOHHOE OOyuYeHHE; WCIONb30BaTh IEJAarorHuecKH
000CHOBaHHbBIC (OPMBI, METO/IbI M HPUEMbI OPraHU3ALUH
JESITEIbHOCTH  O0YYalOLIMXCSI C YYETOM OCOOEHHOCTEH
MperoJilaBaeMoro  y4eOHOro mpeaMera, 3a/1ad  3aHsTus,
BHUJIa 3aHATHS

Baaneer: HaBBIKAMHU BECTH yuebHy10,
[JTAHUPYIOIITY O JIOKYMEHTAIIHIO, HaBBIKAMH
poeCCHOHANBEHOTO CaMOOOpPa30BaHUs MPETIOIaBaTEls;

METOJIaMH  OCYIIECTBIEHHMA  IE€JarOrMYecKOH
MIOAJIEPIKKH, COMTPOBOKICHHS, YCTAHOBIEHUS! KOHTAKTOB U
B3aMMOJEHCTBHS c JIPYTHUMHA cyOBeKTaMu




00pa3oBaTeIbHOTO npotecca; MepBOHAYATBHBIMU
HaBBIKAMH OpraHHW3aldd IeJarorHueckod padoThl ¢
0OyJaroIMMHCs;  HAaBBIKAMH  OpraHW3allUd  yIeOHO-
HCCIIEI0BATENbCKON paboThl 00y4aromuxcsi; OCHOBAMH
MPUMEHEHUSI B TPAKTHUYECKON JESITEIBHOCTH MPHUHIMIIOB
PaIMOHATIBHOTO HCIIOJIL30BAHUS TPUPOJHBIX PECYPCOB U
3alIUThl OKPYXKAIOIIEH CPEbI.

OOuMM cpeAcTBOM KOHTPOJIS SBISIETCS BBEJEHHAas B YHHMBEpPCUTETE OalIbHO-PEHTHHIOBas cHCTEMa
OLIEHKHU YCIIeBAEMOCTHU CTYACHTOB CIICIIHAJIUTETA 1 HAIIpaBJIeHUI OakagaBpuara.

B pe3synbrare u3yueHus JUCHMIUIMHBI BBITYCKHUK (CIELUAINCT) JODKEH IPUOOPECTH ClIeayroIue
npodeccuoHaIbHbIC 3HAHNS, YMEHHS U HABBIKU:
3HaTh: OCHOBBI XMMHHU U (PU3MKH 110 TPOrpaMMe OOLIEr0 OCHOBHOI'O 00pa30BaHMs;
YMerb: IpoBOAUTE PACUETHI TEPMOJUHAMUYECKUX BEJIMYMH, KOHCTAHT CKOPOCTEN PA3IIMYHBIX IIOPSIKOB,
IIOBEPXHOCTHOI'O HATSXKEHMs, IOPOroB KOAryssLuu 30JeH, 3JIeKTpo(pOpeTHdecKoil MOJBHKHOCTU
KOJUIOUIHBIX YaCTHLL.
Buiasers: HaBbIKAMH XMMHYECKOTO SKCIIEPUMEHTA, HaBBIKAMH CaMOCTOSITEIBbHONH paboOThl C yueOHOI,
METOAMYECKON ¥ HAYYHOU JIUTEPATypoi B 001acTH (pru3nyecKor M KOTOUTHONH XUMUH.



5. Coaep:xxaHue 1 yueOHO-MeTOAUYECKAs] KAPTA JUCIHIINHBI

3 cemecTp Tabnuma 5.1
Ng Hameosasmie ren (s0mpocos). A};};I:;(;EI:?IG CamocrosiTenbHas paboTa Konnuectso 63;::;: ;;El};ueﬁ paboThI IS Tuteparypa | ... |
HEACIn H3y4YaeMbIX 110 ,D,aHHOﬁ JUCLUAIIIIMHE qyachl
1 120 Conepxanue Yacst ®Dopma KOHTPOJIsL MuHx Makc
1 [Ipenmer, 3anaun 1 METO B! (HU3NIECCKON U 2 - 3aBUCUMOCTD 3 ITuceMenHbIe 0 2 [1-6],7,8,9
xuMuu. OCHOBHBIE TEPMUHBI U TOHSTHS TETUIOBBIX APPEKTOB JIOMAIIHUE  3aJaHus
TepMoauHamuku. [lepBoe Hauano OT TEMIIEPATYPHI. (KOHCTIEKT).
TEpMOJIUMHAMUKY. BHYTpEHHSSI SHEPTHS, 3akoH ['ecca.
SHTANBIUS. TeII0eMKOCTh U ee TemmoemMkocTh Pabora c yue6HOI
3aBUCUMOCTb OT TeMIEpaTypbl. 3akoH ['ecca (m300apHas, JIUTEPATYPOr
u ero cieacteus. YpasHenue Kupxroda. M30XOpHas). 3aKOH
3HaueHUE NIEPBOTr0 3aKOHA TEPMOJUHAMUKHI Kupxroda.
JUTS1 U3yYEHUS [IPOLIECCOB B KUBBIX
CHUCTEMaX.
2 - 2 Temnobie a3pdextor | 3 [TuceMeHHbIe 0 2 [1-6], 8,9
peakuuii B JIOMAaIIHUE 3aJaHUs
pacTBopax. (KOHCTIEKT).
[ToaroroBka 1o Teme Bompocsl k
JKCIIEpPUMEHTA. pyOEeXKHOH KOHTP.
pabote
3 Bropoe Hauano TepMOAMHAMUKH. 2 - 3aBHCHMOCTD 3 [TuceMeHHBIE 0 2 1,5,6,8,9
DHTpONHS U €€ CBOMCTBA. TpeTuii 3aKoH BHYTPCHHEH dHEpruu AOMAIIHAE  3alaHusA
TepMoarHAMUKY (TocTyat [lnanka, OT TCMIIEPATypPbI U (KOHCIIEKT).
teopeMa HepHcta). CTaTHCTHYECKUIA obbema. Temora 1
XapakKTeP BTOPOTO 3aKOHA TEPMOAVHAMUKHU. pabota kaKk GopMel
dopmyia nepeaayur SHEPruu.
Boabmmana




IToaroroBka 1o TeMe IIuceMeHHbBIE [1-6],8,9
SKCIIEPUMEHTA. JIOMaIITHIe 3a/IaHusg
(rKoHCTIEKT).
TepMonrHaMudeCcKHe MTOTCHITHAITEI. CrencTBrs 3aK0OHA PaGora c yueOHoi [1-6], 8, 15
Ouneprus ['ub6ca u sueprust ['enbmronbua. I'ecca. Pacuer JIUTEPATYPOU
OynnamenrtanbHple  ypaBHeHHs  [uOOca. SHEpPIUH CBA3HU.
Xapakrepuctrueckne ¢yHkmmn. OOmume TepMmonnHamMuveckne Bompocsr k pyOexxHOif
YCIIOBUSI PAaBHOBECHS, BBIPAKCHHBIE depe3 MTOTEHIUAIEI. KOHTD. pao.
xapakTtepuctuieckue ¢yHkuuu. Kpurepun
CaMONPOU3BOJIEHOIO TPOTEKaHHsI Mpoliecca
u XapaKTePUCTHYECKUE (yHKITHH.
XUMHYECKUM TIOTEHIHMAJ HAcalbHBIX U
peabHBIX CHUCTEM. YCIOBUSI PaBHOBECUS U
CaMOIIPOU3BOIBHOTO IPOTEKAHMSI IPOIIECCOB
B MHOTOKOMITOHEHTHBIX CHCTEMAaX.
TepMoIHHAMHYECKHE ITucemeHHBIE [1-6], 8, 9,
MHOTEHIIHAIEL. JIOMaIlHuEe 3a1aHusg 14, 18
CranpapTHbie (KOHCTIEKT).
snepruu ['mb6ca
o0Opa3oBaHus
BEIIECTB.
[MoxroroBka no Teme
IKCTIEPUMEHTA.
KoHcTanTa XHMHYECKOTO pPaBHOBECHSA U Amnanms Pab6ora ¢ yueOHOI [1-6], 8, 16
CrocoObl €€ BBIpAKEHHs. Y paBHEHUS (dhyHIIaMEHTAITEHBIX TUTEpaTypOr

M30TEPMbl XUMUYECKOH pEaKInu, U300aphl,
H30XOPBHI.

YaenpHast  3JEKTPONPOBOJHOCTH W €€
3aBUCHMOCTh OT KOHIICHTPAIMH IS CIa0BIX
YU CHWIBHBIX JJICKTPOJMTOB. JKBHUBAJCHTHAS

YpaBHEHUH I
sHepruu ['n06ca u
SHEPTUr
I'ensMmrombua.




AJIEKTPONPOBOAHOCTL. 3akoH Kombpayia
HE3aBUCHMOTO JIBYDKCHUS HOHOB.
KonaykToMeTprueckoe THUTPOBAHHE M €0
MPUMEHEHHE B MTPAKTHKE.

8 TepmoanHamMuKa KomnokBuym, 2 [1-6], 8,9,
XUMHYECKOTO MHACbMEHHBIE 12, 15
paBHOBECHH. JIOMaITHIe 3a/IaHus
IToaroroBka no teme (xoHCTIEKT),

IKCTIEPUMEHTA. pedepar
9 DONEeKTPOaHbIE TIPOIIECCHI. YpaBHEHHE U30XOPHI [IucemenHbIC 3 [1-6], 8,9, 17
DIEeKTPOABIKYIITHE CHUJTBI BO0). 1 u300apel. JIOMAIITHHUE 3a/1aHUS
ONEKTPOXUMHUYECKUA TOTEHUHUAT. Y CIOBHUS KonTakTHbIN 1 (KOHCTIEKT).
paBHOBeCHS C Yyd4YacTHEeM 3apsDKEHHBIX T Hy3UOHHBIH
yactun. CKauyoK TMOTEHIMajda Ha TpaHHIE noreHnuan. Cxema u
METaJUI-PacTBoOP. DJeKTpOoHbIC MpaBuIIa 3aicH
MOTeHIWanbl. YpaBHeHne HepHcra s ANEKTPOXUMHUYIECKOM
anexTpoHoro norennuaia u JJIC mnemnm. TETIH.
15
IlepBasi py0exxHasi arTecTauusi (KOMIbIOTEPHbIH TeCT)
Texkyuas pa6ora CTyAeHTOB 20
10 ®dopmanbHas KHHETHKa MIPOCTBIX WneanbHble xKUIKHE PaGora ¢ yueOHoii [1-6] 8,9, 12

HEOOpaTHMBIX PEAKIIHA.

pacTBOpHI. 3aKOH
I'enpu, Payis.
Ilonroroska no Teme
JKCIIEPUMEHTA.

JIUTEPaTypPOU.
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11 [IpenMer xuMuueckoii KUHETHKH. OCHOBHBIC DNEKTPOXUMHAYIECKas IIuceMmeHHBIC [1-6] 8,9, 12
MIOHATHSI XMMHUYECKOM KMHETHUKH. McTrHHAs sTIeHKa. ITepenoc JIOMAIIIHKE 3aJ]aHus
U CPEAHSSI CKOPOCTh XMMHUYECKOU pPEaKIvu. HWOHOB u qucia (KOHCIIEKT)
Kunernueckue ypaBHEHUS HEOOPaTUMBIX nepeHoca.
peaKkUuii HyJIeBOro, IEPBOro, BTOPOIO, Pemenue 3amau u3
TpeThero mopsakoB. OnpeseieHue MmopsaKa 3a/lauyHuKA.
peakiuu. DakToOpkI, BIUSAIONUE HA CKOPOCTh
XUMUYECKOM peakuuu. MOJEeKyIIpHOCTh
3JI€MEHTapPHON XMMHUYECKOU PEeaKlUu.
12 DHeprust akTHBaLuU KomnokBuym, [1-6],8,9, 11
XHMM. PEAKIIHH. MTUCHMCHHBIC
[lonroroBka mo Teme JIOMaITHUE  3a/IaHUS
3KCIIEPUMEHTA. (xoHCTIEKT)
13 Beenenune B xomtonanyto xumuto. [Ipenver Anresust 1 Koresusl. Komnmoxsuym, [1-6], 8,9, 13
u 3amaun Hayku «KoymouaHas XuMHSD. CMmauuBaHue u ITucrMenHbIE
JucnepcHocTs, TETEPOTCHHOCTb. pacTeKkaHue. JIOMAIITHUE 33]JaHuUs
OCOOEHHOTO  KOJUIOMJHOTO  COCTOSTHUS PaBHOBecue (as.
BEIEeCTBA. CoBpeMeHHbIE TEHICHIINN
KOJUIOUIHOM XHMMHUM. YCTOMYHUBOCTL H
KOAaryJsiiiust  AMCIICPCHBIX CHCTeM. Bubl
ycToiunBocTu. DaKTOpPhl YCTONUYHUBOCTH.
I'eneobpazosanne. Komtonanas 3ammura.
14 KanusipHocts. Posb [TucbMeHHbIe [1-6], 8,9
KaIMAJUIAPHBIX SBICHUIN JIOMAaIlTHUE  3aJ[aHus
B OHOJIOTHYECKHUX (KOHCTIEKT)

cucTeMax.
IToaroroBska mmo Teme
JKCIIEPUMEHTA.
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15 TepMoauHaMUKa IOBEPXHOCTHOI'O  CJIOS. DJIEKTPOKUHETHUECKUE KonokBuym, [1-6],7,8,9,
[ToBepxHOCTHAS SHEPTHUs I'u66ca. sieiieanst. CTpoeHue MMICHMCHHBIC 15
[loBepxHOCTHOE HaTsLKEHHE. 3aBUCHMOCTH MHUILIEIT B JOMAIlIHUE 3aJaHHS
SHEPTEeTHUECKUX MapaMeTPOB TMOBEPXHOCTH THAPOPOOHBIX (KOHCTIEKT), perieHue
oT TeMIIepaTyphl. [Ipupona, KOJIJIOUZIHBIX CUCTEMAX. 3amay 1o
KJaccuuKanms, METO/BI MOy YEHUS HaXOXKACHUIO
JMCTIEPCHBIX CHCTEM. MozekynspHo- MOBEPXHOCTHOTO
KMHETHYECKUE  CBOiicTBa.  bpoyHOBCKOE HATSKEHUS
nerkenne. uddysus. KOJUTOMTHBIX
Ocwmoc. CennmenTanusi. OnTHueckue pacTBOpOB
CBOMCTBa JucIHepcHbIX cucteM. CTpoeHHue U
UIEKTPUIECCKUH 3apsi KOJJIOUAHBIX YacTHUIL.

16 Koarynsmus Bomnpoch k [1-6], 8, 10

1o oOHBIX 30IIeH pyOeKHOH
3JIEKTPOJIUTAMHU. KOHTPOJIBHOM,
BnusiHue Temnepatypsl MUCbMEHHbBIE

1 TITyOOKOTO IManu3a. JIOMAITHUE 3a]JaHHs

17 Knaccel muCniepCcHBIX CHCTEM. ABpO30JIH, DJIEKTPOKUHETUUECKUE Komnoksuym, [1-6], 8, 9,
CYCIIEH31H, SMYJIbCUH, HX CBONCTBA. aBieHus. CTpoeHne MUCHbMEHHBIE 11-14
JInodpunbHbIe JCTIEpPCHBIE CUCTEMBI, MUIIEIT B JOMAIIHUE  3aJIaHUS
00pa3oBaHHBIC MUIEII000pa3y oMU THIPOPOOHBIX (KOHCTIEKT).

MOBEPXHOCTHO - AKTUBHBIMH BEILECTBAMHU KOJIJIOUJIHBIX CUCTEMaX.
(MIIAB). Owmynbcun, ux Kinaccuduranus,
METOJIBI MOJTYYCHUS

18 IMoustne o BMC,  kmaccupukarivii. HanmomexyasipHast Bompocsr K [1-6], 8, 9,
CaoiicTBa BMC. MounekynsipHsle CTPYKTypa pyOexxHOI 12,19
KoJutongHbeIe cucTembl (pactBopel BMC). KPUCTAJNIMYECKUX KOHTPOJIbHOU
Habyxanne u  pactBopeane  BMC. BBICOKOMOJIEKYJISIPHBIX paboTHI.

JImotpomnHele psabl MOHOB. YCTOWYMBOCTH COEJTMHEHHH. 3amura
pactBopoB  BMC wu ee HapyuieHue. CrpykrypHas 71a00paTOpHBIX
3actynHeBanne. TUKCOTPOIUS U CHHEPE3UC. HeoaHOpoaHOCTE BMC. pabor.

Pabota c yuebnoit
JUTEPaTypOM.3TO
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Bropas py6e:xkHasi arTecTanusi (KOMIBIOTEPHBII TecT)

Texymas paéoTa cTya1eHTOB 0 20

Hroro 18 18 | 18 54 0 70

*TIpumeyaHus

— Bce BH/IbI y‘-Ie6HOI71 paGOTBI MOTYT HPOBOAUTHCA JUCTAHIMOHHO Ha OCHOBAHHHU JIOKAJIBHBIX HOPMATHUBHBIX aKTOB.

— B memsix peanuzanuy HHAMBUAYAIEHOTO MOAX0/a K 00yYEHUIO CTYIACHTOB, OCYIIECTBIIONUX YI€OHBIN MpOIecC M0 WHANBUAYAILHOW TPACKTOPHH B paMKax
WH/IMBHUTyaJIbHOTO Pa0bouero IjaHa, U3ydeHHe JaHHOW MUCIUILTMHBI MOXKET OCYIIECTBISTHCS 4epe3 WHAWBHyaJbHbIE KOHCYIBTAI[MH MPETOAaBaTelsl O9HO, B YaCh
KOHCYJIbTAIIUii, 10 AJICKTPOHHOM IMoYTe, a Tarke ¢ ucnosnb3oBanueM Webex, miardopmer qucraniponHoro ooyuenuss Moodle, muuHblii KaOMHET CTy/eHTa Ha caiite
COr'Y, apyrux snementoB JMOC COI'Y.
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6. OOpa3oBaTebHbIE TEXHOJIOTHH

.HGKLII/II/I, J'ICKLII/II/I-6CCCI[BI, MPAKTUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

Hcnonme3yroTcsi  WHTEpakTUBHBIE  METOABI  OOY4YEeHHs: TBOpPYECKHE 3aJaHus, pa3paboTka IMPOEKTOB,

I/ICCJ'Ie,Z[OBaTCJ'IBCKI/II‘/‘I METOL 06y‘IeHI/IH, KPYTJIBIC CTOJIbI, JUCITYThI, CCMUHAaPHbI.

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

1 Tepmoaunamuueckas cucrema. | Jlekmus, 2 MonenupoBanue JuckyccuoHHbie
Oxkpy>xarormas cpena. | nabopaTopHOe KJIaCTEpOB u ONOKa | TEXHOJIOTHMH:  MO3TOBOH
W3zonuposaHHas cHcTeMa. MpOOIEMHBIX BOIIPOCOB ITYpM,

OTkpbITass ~ cucreMa.  3akpbITas KeHC-TeXHOJIOTUsl.
cHcTeMa.

2 BuytpeHHsas oHeprus  cuctemsl. | Jlekuus, 2 IlepcnexkTuBHO — | Pabora B MaJbIX
OHTANBIN. Koopaunats! | mabGoparopHoe orepekaroniee OOydeHHe. | TpyIax.
cocTosHus cucreMbl. CraHmapTHOE IMpoGnemHoe 00yueHue. HccnenoBarenbckuit
COCTOSIHME CHCTEMBL. [loTeHIanbL. Metoj. bimn-urpsr.

3 Xumuueckast nepeMenHas. | Jlekuus, 2 [epcnekTuBHO — | Pabora B MaJIBIX
Xumuaeckuit MOTEeHIMal | JabopaTopHOE orepekaronee OOydeHHE. | TpyIHax.
pearupytouiero Bemiectsa. [1onHbli OOyuenne Ha  ocHOBe | MccriemoBarembckuit
XMMHYECKUH TOTEHIHAI. OTIBITA. METO/.

Bimi-urpel.

4 PaBHoBecue XUMHYECKOE. Jlexnus, 2 [lepcriekTuBHO — | PaGora B MambIx
Koncranra XHMHYecKoro | yaboparopHoe orepexaroniee o0y4eHne. | TpyImax.
paBHOBecHS. HccnenoBarenbekuit

METO/.
Bbrun-urpsr.

5 Wneanbusiii  pactBop. Ilpemensho | Jlekuus, 4 [lepcnekTuBHO — | JluckyccuonHsle
pa3baBieHHbINH pactBOp. | MaboparopHoe orepexaroniee OOydYeHHE. | TEXHOJOTHH:  MO3TOBOH
ATtepmanbHBIA pacTBop. PeanpHbII OOyueHne Ha  OCHOBE | IITYPM, KEHC-TE€XHOJOTHUS
pactBop. PeryssipHelii pacTBop. OTbITA.

6 Koaddumuent akTuBHOCTH. | Jlexums, 2 OO0cyxaeHne pe3ynbTaroB | JIMCTaHIMOHHOTO
XMMUYECKUH HNOTEeHIMAN | JabopaTopHOE BBIIIOJIHEHUST  JIOMANIHUX | OOy4eHUs Ha IUIOIIaKe
KOMIIOHEHTA. CrangapTHoe 3alaHui cucrembl «KMOODLE» mo
COCTOSIHUE KOMIIOHEHTA PacTBopa. CCBUJIKE:

http://Ims.nosu.ru/

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

8 Crenenp gucconuanuu. Koncranra | Jlekmus, 2 OO6cyxIeHre pe3ybTaToB | J{MCTaHIIMOHHOTO
JIMCCOLINALIUH. AKTHBHOCTB | abopatopHoe BBINIOJIHEHUsI  JIOMAIIHUX | OOy4YeHUs Ha IJIOIaKe
KOMITOHEHTA. 3amaHuit cuctemsl «MOODLE» mo

CCBIJIKE:
http://Ims.nosu.ru/

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

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

10 Hunepcusle  cucremslIlonyuenue, | Jlekmus, 4 Jlexuus-0ecena, Jlekuus- | JMcTaHIIMOHHOTO
koarymsmust  To(oOHBIX  307ed. | maboparopHoe JTHaor 00ydueHHS Ha TUIOMIAIKE
Aspo3onu, 53MyJIbCUH, CYCIIE3UH, cuctemsl «MOODLEY no
e, TOPOLIKH. CCBUIKE:

http://Ims.nosu.ru//
TpaaunuoHHbIe JIEKIIMM M MNPaKTH4YecKHe (ceMHMHapckue) 3aHATUSA B dopme C

HCIOJIb30OBAHUEM COBPECMCHHbBIX MHTCPAKTUBHBIX TEXHOJIOTHiA.
Jlekuusi-guaaor — COACPIKAHUEC MMOJACTCA 4YEPE3 CCPUIO BOIIPOCOB, HA KOTOPBIC CTYACHT JOJIKCH
OTBCYATH HCIIOCPCACTBCHHO B XOJC JICKIIUH.

OnjaiiH-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(QEpPEHUUHU, MPOBEACHUE OHJIAWH-BCTPEY WU
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npe3eHTanuii yepe3 VMHTEepHET B pexuMe pealbHOro BpeMeHU. KakIblii U3 y4acCTHMKOB HaXOIUTCA Y
CBOEro KOMIIbIOTEpa (CpeacTBa CBA3M), a CBA3b MEXIY HUMHU MoJJep)xuBaercs udepe3 HHTepHer
IIOCPEACTBOM 3arpy’aemMoro IpHIOKEHHs, YCTAHOBJIEHHOI'O HA KOMIIBIOTEPE KaXJIO0r0 Y4YacTHHMKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenuus — ceanc Buaeokonpepenucsszu (BKC) — 31o TexHonorus MHTEpaKTUBHOTO
B3aUMOJICHCTBUS JIByX U OoJjiee y4aCTHHKOB 00pa30BaTeNbHOIO Ipolecca i oOMeHa uH(opmanuei B
pEeaIbHOM PEXUME BPEMEHHU.

Buneo-sexkuus — cHiTas Ha KaMmepy COKpallleHHas JEKIMs, AONOJHEHHas QortorpadusimMu u
CXE€MaMU, WIIIOCTPUPYIOIIAs [101aBAEMBbII B JIEKLIUU MaTepUall.

TexHosiorust  3JIEKTPOHHOrO  00y4yeHMs  (peanu3yercss IpH  I[OMOIIM  3JIEKTPOHHOMH
obpazoBatenpHO cpeasl COI'Y  mpu  wucnonb3oBanuum  pecypcoB  OBC, mnpu npoBeneHun
aBTOMATHU3MPOBAaHHOTO TECT

Jiiss  moCTMKEeHHS TUIAHHUPYEMBIX pe3ylbTaToB OO0y4yeHus B JauciuiuimHe «Dusmdeckas W
KOJIJIOUJIHAsE XUMUS» UCTIOJb3YIOTCS pa3IMyuHble 00pa3oBaTebHbIe TEXHOIOTUU:

1. Ungopmayuonno-passusarowyue mexrnonro2uu, HaIpaBICHHbIE HA OBJIAJICHUE OOJIBIINM 3al1aCOM
3HaHUil, 3alIOMUHAHKE U CBOOOIHOE OIIEPUPOBAHUE UMH.

Hcnonp3yeTcss JIEKIIMOHHO-CEMUHAPCKUN METOJl, CAaMOCTOSATEIbHOE HW3Y4YEHHE JIUTEpaTyphl,
IPUMEHEHHE HOBBIX HH(MOPMALMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENILHOTO IIONOJHEHUs 3HAHMH,
BKJIIOYAsl UCIIOJIb30BaHUE TEXHUYECKUX U AJIEKTPOHHBIX CPEACTB HH(OPMALIUH.

2. [eamenvnocmuvle  NpAKMUKO-OPUEHMUPOBAHHbIE — MEXHOA02UU,  HAIPABIEHHbIE  HA
(dbopmMHupoBaHKE CUCTEMBI POPECCHOHATBHBIX MPAKTHUYECKUX YMEHHU NPH MPOBEIECHUH HCCIECIOBAHUH,
o0ecreyrBaroIUX BO3MOKHOCTh KAU€CTBEHHO BBIMOIHATh NIPOPECCUOHATBHYIO 1€ATEIbHOCTb.

Hcnonp3yeTcss aHajlinu3, CpaBHEHUE METOJOB NPOBEIACHUS (U3UKO-XUMHUUECKHX HCCIEI0BaHU,
BbIOOp METO/1a, B 3aBUCUMOCTH OT O0BEKTA MCCIIEIOBAHNS B KOHKPETHON CUTYallMH U €ro MpaKTHYecKast
peanu3anusi.

3. Pazeusarowue npodoiemMHO-0pueHMuUpo8anHvle MexHoI02uy, HarpaBieHHble Ha (opMUpOBaHUE
Y pa3BUTHE MPOOJIEMHOTO MBINUICHHUS, MBICITUTEILHON aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO MBICIIHTS,
BUJIETh U (OPMYJIUPOBATH MPOOJIEMBI, BBIOMPATh CIIOCOOBI U CPEACTBA IS UX PELICHUS.

Ucnonb3ytoTcss BUABI  TPOOJIEMHOTO OOY4YEHHS: OCBEIICHHE OCHOBHBIX TMPOOJIEM XHUMHHU
KOOP/MHAIIMOHHBIX COEAMHEHUIN Ha JEeKIUSIX, yueOHble IMCKYCCHM, KOJUIEKTHBHAs MBbICIUTENIbHAs
JeSITENIbHOCTh B IPYIIAX MPH BBIMOJIHEHUH TIOMAIIHUX padoT, peleHue 3aay MOBbIIIEHHON CII0KHOCTH.
IIpy 3TOM HCIONB3YIOTCS TEpBbIE TPU YPOBHSA (M3 UETHIPEX) CIOXKHOCTH M CaMOCTOSTENIbHOCTH:
npoOJIeMHOE H3JIOKEHHE Y4eOHOro marepuana I[pernojaBaTesieM; CO3JlaHue IpernoJiaBaTesieM
NpoOJEeMHBIX CUTyallui, a o0y4aeMble BMECTE€ C HUM BKJIIOYAIOTCS B MX pa3pelleHHe; MpenojaBareib
JUIIb CO3JaeT MNpOOJIEMHYIO CUTyallMio, a pa3pemaroT e€ oOydaeMble B XOJl€ CAMOCTOATEIbHOU
JESTEIbHOCTH.

4. Jluunocmuo-opuenmupogannvle mexHono2uu 06yuenus, 0OECIIEUMBAIOIIUE B XOJ€ Y4eOHOro
nporecca y4eT pa3IudHbIX CIIOCOOHOCTEH 00ydaeMbIX, CO3/JaHNE HEOOXOJUMBIX YCIOBUM /ISl pa3BUTHS
UX VUHJMBUIYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTU B yueOHOM Ipoliecce. JINUHOCTHO-
OPMEHTUPOBAHHBIE TEXHOJIOTUM OOYYEHHUS pEaNM3yITCsl B pe3yjbTaTe WHAWBHUIYAIbHOTO OOLICHMS
IpernojaBaTesisi U CTyJIeHTa IPU cJaue KOJUIOKBUYMOB, MPHU BHIOJHEHUH JOMAIIHUX WHAUBUAYAIbHBIX
3aJlaHUH, Ha €XKECHEIEIbHBIX KOHCYJIbTALIUSAX.

7. YueOHoO-MeToANYeCKOE 00ecriedeHue CAMOCTOATEIbHOI padoThl
CamocrositenbHas  paboTa  CTYAEGHTOB, MPEIyCMOTPEHHas Y4eOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh HABBIKH
MCCIIEIOBATENILCKOW pabOThl M1 OPUEHTHPOBAThH CTY/ICHTOB Ha YMEHHE MTPUMEHSATh TEOPETUICCKHIE 3HAHUS
Ha MpaKTHKe.
CamocrosiTennbHass paboTa OO0ydYarOIMMXCS SIBISETCS OJHUM U3 BHUIOB Y4YEOHBIX 3aHSATHH.
CamocrodrenbHas paboTa MPOBOAUTCS C LENbIO:
15



— CHCTEMaTH3alliu U 3aKPEIUICHUS IMOTYYCHHBIX TEOPETUICCKIX 3HAHUNA U MPAKTUICCKUX YMEHUI
00y4aroIuxcst CTy/IE€HTOB;

— yrayOJNeHHs U PacIIMPeHHs TEOPETUICCKUX 3HAHUM;

— (opMHUpOBaHUS YMEHHI UCIIOIB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEHTAIHIO
U CHCIHAIILHYIO JIUTEPATYPY;

- (opMHpoBaHHS  CaMOCTOSATEIbHOCTH  MBIIUIEHUS, CIIOCOOHOCTEM K  CaMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO ¥ CAMOPEATN3alliu;

— pa3BUTHUSA UCCIIEIOBATEILCKUX YMEHUH.

CamocTtosTenpHas paboTa OOYYAIOIIUXCS OCYIIECTBISICTCS HAa MPOTSHKEHUU H3YYCHHS BCEU
JUCIUIUIMHBL B COOTBETCTBUU C YTBEP)KICHHON B y4eOHOM IIJIaHe TPyA0eMKOCThIo (40 4acoB) U COCTOUT
u3:

- paboThl CTYOEHTOB C JIEKIMOHHBIMH MaTepuajamMH, IOMCKa M aHalIu3a JHUTEepaTrypbl Hu
ANEKTPOHHBIX HCTOYHUKOB WH(OPMAIIUH TI0 33JJAHHOU TEME;

- BBITTOJTHEHUS 3aJIaHUM JIs caMocTosATebHOM paboTel B ONOC COI'Y;

- W3YYCHHS TEOPETHUYECKOro, IMPABOBOTO M CTATHUCTHYECKOTO MaTepHalia Uil TOJITOTOBKU K
CEMHHAPCKUM 3aHSTUSM;

- IOJATOTOBKH K 3K3aMEHY.

Tembl 1 QopMBI BHEAYIUTOPHOH CaMOCTOSATENHHOU PAOOTHI, €e TPYAOEMKOCTh COAEpPIKATCI B
paznene 5, Tabm. 5.1.

3amaHusi A7 CaMOCTOATEIbHOW PabOThI COCTABISIOTCS IO pa3feliaM M TeMaM, 10 KOTOPHIM He
MPEIYyCMOTPCHBI ~ ayJUTOPHBIC  3aHITHs, JUO0 Tpedyercs JOMOJTHHUTEIHLHO MpopadoTaTh |
MPOaHATM3UPOBATh PacCCMaTPUBAEMBIH MperoiaBaTeseM MaTepral B 00beMe 3arIaHuPOBAHHBIX YaCOB.

3aaHus 10 CaMOCTOSITEIIBHON paboTe MO TUCIUIUIMHE MOTYT OBITh CIICIYIOIIUX BUIOB:

e  KOHCIIEKTHPOBAHME MEPBOMCTOYHUKOB U JAPYroi yueOHO JTUTEepaTyphl;

e mpopaboTka yuyeOHOro Marepuaina (M0 KOHCIIEKTaM JIEKIHM y4eOHON W HaydyHOU JuTepaTrype) u
MOJArOTOBKA JIOKJIA/I0OB HA CEMHHApaXx M MPAKTHMYECKUX 3aHATHUSAX, K y4aCTHIO B TEMaTHYECKUX
JUCKYCCHSIX U JICTIOBBIX HT'PAX;

e paboTa ¢ HOPMAaTUBHBIMH JOKYMEHTAMH M 3aKOHOJATEIbHOW 0a30il; MOMCK U 0030p HayuHBIX
MyOIUKAIUI U SJIEKTPOHHBIX HCTOYHUKOB MH(OPMAIINU, TTOJITOTOBKA 3aKIIFOUEHUS TI0 0030DY;
BBITNIOJTHEHHE KOHTPOJIBHBIX paboT, TBOPUECKUX (MPOEKTHBIX) 3a/1aHUM;
pelIeHHe 33]1a4, BBITIOJTHEHUE YIIPAKHEHUI;

HanucaHue pedepatos (3cce);

paboTa ¢ TecTaMH U BOITPOCAMHU JIJIsl CAMOIIPOBEPKH;

BBHITIOJTHEHHE TTEPEBOJIOB HA MHOCTPAHHBIE S3BIKH/C NHOCTPAHHBIX SI3BIKOB;

MOJICTTMPOBAHUE W/HITM aHAIIN3 KOHKPETHBIX MPOOIEMHBIX CHTYAIIHA;

00paboTKa CTAaTUCTUYECKUX JTAHHBIX, HOPMATUBHBIX MaTEPHUAIIOB;

aHAJIU3 CTATUCTHMYECKHX M (PAKTHUECKHX MAaTepualoB, COCTaBJICHHE BBIBOJOB Ha OCHOBE

MIPOBEJICHHOTO aHAJIM3a | T.]I.
CamocrosiTenpHass paboTa CTYACHTOB MPOBOJMTCS B BHIC MUCHMEHHBIX IOMAIIHHUX 3aJaHUN (B TOM
4uncCJIiC, Pa3HOYPOBHEBBIX 3aI[aHPII>i), IMOATOTOBKH KOHCIICKTOB IO TECMaM HNPAKTHYCCKUX 3aHATHI. CTYIICHTI)I
IIMCBMCHHO BBIIIOJHSOT 3adaHUsS IJIs1 CaMOCTOSITECIILHOUN paGOTBI, IMOJIb3YACH TCOPCTHUYCCKUM MATCpHaJIOM
(mexmmu, yueOHas uTeparypa U HHTEPHET-PECYPCHI 10 JaHHOM TeMe), MOCIIe Yero MPOBOAUTCS 00CYKICHHE
JaHHOM TEMBI O] PYKOBOJICTBOM IIPEITOIaBaTEIIs.

Bomnpocskl, BBIHOCHMBIE Ha CAMOCTOSATENIEHOE U3yUCHHE, a TaKXKe yueOHas TUTepaTrypa 1 MeTOAMYECKUHA
MaTepuall o OpraHu3alul CaMOCTOSTEILHON PabOThI CTYJCHTOB OTPAXKEHBI B YUeOHO-METOMUECKOM KapTe
aucuuruinHbl «Dusndeckast u koswtouaHas xumusi» (Tabu. 5.1.), a Takke Ha callTe AUCTAHIIMOHHOTO
obydenust COI'Y miomraaka cuctembl «MOODLE» mo cepuike: http://Ims.nosu.ru/

Mo kax 0¥ U3 TeM Ui CAMOCTOSATEILHOTO U3yUYCHUS, IPUBEICHHBIX B paboyeil mporpaMmMe, CTyJICHTaM
ClielyeT CHayala MPOYUTATh PEKOMCHIOBAHHYIO JIUTEPATYPy U IMPU HEOOXOJMMOCTH COCTABUTH KPATKHI
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KOHCIIEKT OCHOBHBIX TIOJIOKEHHH, TEPMUHOB, CBEJCHHH, TPEOYIONMX 3allOMHHAHUS W  SIBJISFOLIIMXCS
OCHOBOIIOJIATAIOIIAMH B 3TOH TEME.

Ipu MOATOTOBKE 3alaHKM 110 CAMOCTOSTEIBHON paboTe CTyIeHTaM HEOOXOIMMO OPUEHTHPOBATHCS Ha
KOHCIIEKTBI JIEKIIUI, PEKOMEHYEMYIO JTUTEPATYPY.

JIist pacIIdpeHus 3HaHUH 110 TUCIHMIUIMHE PEKOMEHAYETCS UCII0NIb30BaTh IHTEpHET-peCyPCHI:
POBOJUTH IMOMCK B pa3IHYHBIX CHCTEMax, TaKhX Kak OOIIHMe IMOMCKOBBIE CHCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKxKe CIIeL[UAJILHBIE [IOUCKOBLIE CHUCTEMBI: www.chem.msu.su,
www.chemnavigator.hotbox.ru.

MeToauyeckue peKOMeHIAUMHU 110 UCMOJIb30BAHNI0 HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI 00y4eHu st

I[JISI HU3YyUCHUA JICKOHMOHHOI'O Marcpuaia AJUCHUIUIMHBI HNPUMCHAKOTCA ayAUMOBHU3YAaJIbHBIC
(MynbTUMEIUHHBIE) TEXHOJOTHUH, KOTOpbIE HE OTPULIAIOT TPAAUIMOHHBIC, MPOBEPEHHBIE BpPEMEHEM
MCTOJBI NPpCHIOJaBaHusA, HO, IIPH 3TOM, OHU IMOBLIIIAKOT HATJIAAHOCTD, I/IH(i)OpMaTI/IBHOCTI), OICPaTUBHOCTDb
B Moj1aye UH(OPMAIINH, TO3BOJISIIOT 3KOHOMHUTH BpeMsl 3aHATHH.

KoHTponbs camocTosiTeTbHONH pPabOThI CTYJSHTOB NPU3BAaH CHENAaTh IMpolLecc oOydeHus Oonee
LEJIOCTHBIM M oOpraHuyHbiM. Ero 3amaya He ocTaBUTh 0€3 BHHUMaHUS Jaxe, Ha TEpBbIM B3IUIAL,
MaJIO3HAYUTCIIbHBIC BOIIPOCHI.

KomnproTepHOoe TECTHpOBaHHUE MO3BOJISIET OCYIIECTBIISATH UTOTOBBIN KOHTPOIIb 3HAHUN CTYJIEHTOB.
TecToBplii Marepuan BKJIOYAET B ce0s COJEpKaHWE BOMPOCOB IO KaXIOMY U3 0003HAYEHHBIX
MIPOrPaMMOil pa3ieNoB.

KEDKI[BIIZ BOIIPOC IMpeamnojgara€t HECKOJbKO BapHAHTOB OTBCTOB, CPCAU KOTOPBIX HMCIOTCA
a0COIIOTHO HEBEPHBIH, MPaBWIbHBIA U B OOJbIIEH WIM MEHBIICH CTENEHH PACKPHIBAIOIIUN CYIIHOCTh
Bompoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajadya CTYACHTOB OIIpENeisieTcsl Kak BbIOOD
MPaBWJIBHOTO OTBETa M3 MHOrooOpas3usi BapHaHTOB. B TecTOBBIX 3agaHUSAX €CTh BOIPOCH Ha
COOTBETCTBHE. B mporecce KOMIbIOTEPHOIO TECTUPOBAHMS, 3aa4a CTYJEHTa OINpPENEseTCs] Kak BbIOOp
MPABWJIBHOTO OTBETA U3 MHOT0OOpa3us BApUaHTOB.

BOHpOCBI 1 TEMBI, OTBOAMMBIC Ha BBIIIOJHCHUC CaMOCTOSITETbHOM pa60Tr,1 110 JUCHUIIIIMHE, a
Tak)ke KPUTEPUH OLICHWBAHUSA 10 KaXXIOMY BUY paboThI conepskarcs B pazaene 8 PIT/I.

8. OueHoYHBbIE CPeICTBA /ISl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH, PyOe:KHOM aTTecTanuu U
NPOMEKYTOYHOM ATTEeCTALMH 10 MTOraM OCBOEHMS TUCHUIINHBI.

Pabouas mporpamMma mpenycMaTrpuBaeT MpPOBEACHHE JIEKIMOHHBIX U JIAOOPATOPHBIX 3aHATHH, a
TaKXe CIeIyIOIUe BUIbI pa0OT: CAMOCTOSATENbHYIO paboTy CTYI€HTOB IO MOJITOTOBKE YCTHBIX JIOKJIAJIOB,
1 00CYKIEHHH 10 TeMaM JUCIHUIUINHEL - paboTy B aKTUBHOM U MHTEPAaKTUBHOU (hopMax.

Buasbi koHTpOJIA.

Pabouas mporpamma npejnonaraet TEKyIUi U MPOMEKYTOUHBINA KOHTPOJIb 3HAHUM.

Texkymmii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIIIEMBbII MOHUTOPHHI YpPOBHS YCBOEHHS
3HAaHUK ¥ (OPMHUPOBAHUS YMEHHM M HABBHIKOB B TEUYCHHE CEMECTpa Wid y4deOHoro roma. Texkymui
KOHTPOJIb 3HAHWM, YMEHMHA U HAaBBIKOB CTYJECHTOB OCYIIECTBISIETCS B XOA€ Y4YEOHBIX (ayIUTOPHBIX)
3aHATUM, MPOBOJMMBIX IO pacnucaHuio. PopMaMM TEKYHIEro KOHTPOJS BBICTYNAKOT OHPOCHI HA
1aOOpAMOpPHBIX 3AHAMUAX, A Makdxice Kopomkue (00 15 muH.) 3a0anus, BBHIIOJIHSIEMBIE CTYACHTaMH B
HayaJje JIEKLUH C 1IeJIbI0 TPOBEPKU HAJTMUMS 3HAHUH, HEOOXOIMMBIX JJIsl YCBOEHHSI HOBOTO MaTepuasia Win
B KOHIIE JIEKLIUH J1JIS BBIICHEHHSI CTETIEHN YCBOCHUS U3JI0)KEHHOTO MaTepHaia.

PyOexxHbIII KOHTpPOJIb OCYILECTBISETCS MO Oojiee MM MEHEe CaMOCTOSITEIbHBIM pas3fesiaM —
y4eOHBIM MOJYJSIM Kypca M HPOBOJUTCS MO OKOHYAHWU M3YYEHMs MaTepuasa MOAYJs B 3apaHee
yCTaHOBJIEHHOE BpeMms. PyOexHbIli KOHTPOJb MPOBOAUTCS C IEJIbIO ONpEAETeHHs KayecTBa YCBOEHUS
MaTepuajga yueOHOro MoAayis B IeloM. B TeueHue cemecTpa HPOBOAMTCS JBAa TaKUX KOHTPOJIBHBIX
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MEPOTIPHUSATHUS 110 TPAPUKY.
Texymuii KOHTPOJIb 3HAHUN MPOBOAMTCS ITYTEM OLIEHKH BBIMOJIHEHHS MHCHMEHHBIX 3aJaHUi U
YCTHBIX OTBETOB K JJa00paTOPHBIM 3aHSATHSM.
O1cHOYHBIE CPEACTBA /IS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH, MPOMEXYTOYHON aTTECTAIlMH I10
HUTOraM OCBOEHHUS JUCIHILIAHEL
[TpoBeeHHE TEKYMIETO W MPOMEKYTOYHOTO KOHTPOJS IO AMCHUIUIMHE OCYIIECTBIACTCS B
coorBercTBuu ¢ [Tomoxxennem COI'Y !

BAJIVIBHAS CTPYKTYPA OHEHKH

Makc.
Dopma koumpons
KOJI-BO 0aJlioB

Tekylas orieHKa CTyJIeHTa B T€UCHHE 1-8 HEJEIn COCTOUT 20
u3:

* BoimonHenus 3a/1aHuiil Ha 1aOOPATOPHBIX 3aHATUAX 10

* BEIITOJTHEHHS JOMAITHUX 33JIaHUI 5

* CaMOCTOSITENIbHBIX padoT 5

1-s1 pyOekHas nucbMeHHast KOHTPOJIbHAs paboTa 15

Texymas oueHka cryneHta B TeueHue 10-15 Hemenu 20
COCTOUT H3:

* Brinonnenus 3agaHuii Ha 1a00paTOPHBIX 3aHATUAX 10

* BrinonHeHus: JOMaIIHUX 3aJaHUH 5

* CaMOCTOSITENTbHBIX PadoT 5

2-s pyOexkHas MMCbMEHHasi KOHTPOJIbHAs paboTa 15

Hroro 70

MeToanka GOpMUPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH.?
B xope TexyIero KOHTpOIIS CTyAeHTH MOTYT HaOpath 0-70 Oamios:
1-5 pybescnas ammecmauus — MaKcumaibHo 35 0anioe; uz Hux:

om 0 0o 15 bannos (P1) — ammecmayuonnasn (pybexcnas) KOHMpoOIbHAA padoma;

om 0 00 20 6annos (T1)— mexkywas paboma cmyoenma ¢ meuenue pyoesica.

2-5 pybedcHas ammecmauus — MAKCUMAabHo 35 0a1106; u3 Hux:

om 0 90 15 6annoe (Pr)— ammecmayuonnasn (pybesxcnas) KOHmpoavhas paboma;

om 0 900 20 6arnoe (T>)— mekywas paboma cmyodenma ¢ meuenue pyoesica.

ITpoMeKyTOUHBII KOHTPOJIb:

Jlnst 3auera:

3a ycTHBIN OTBET Ha 3adere cTyaeHT noixydaet 0-30 Oamos.
CTyIeHTHI, TIONYyYUBIIME B XOJIe TEKYIIero u pybexHoro koHTpois 50-100 0anioB aBTOMaTHYECKH IMOIYYaroT

«3agery.

PesynpTHpytomnias oueHka ckiaapiBaercs 1o coorserctBytomeii BPC gopmyne.
IIIkaja UTOTOBOI aKa/leMU4YeCKO yCeBaeMOCTH CTYAEeHTOB MO AUCHMIIJIHHE

Cucrema onenoxk COI'Y

Cymma Gaios Haspanue

Yuci10BOI SKBUBAJIEHT

86 - 100 OTJIMYHO 5

! Monoxenue o TeKkylieM KOHTPOJE YCHEBAEMOCTH M HMPOMEKYTOUHOH aTTeCTALMM OOYdalomuXcs 1Mo 0Opa3oBaTeIbHBIM
IIporpaMMaM BBICIIETO 00pa3oBaHMSA — MporpamMmaM OakaraBpmara, MarucTparypsl u cnenuanmutera B COI'Y.(B mocnemneit
penaxmuu ot 08.07.20 r. IIp.Ne 173)

2 B coorserctui ¢ IMosnoxenuem o BPC oneHuBanus 06y4aiomuxcs O4HOM (opMbl 110 06pa3oBaTeIbHBIM IPOrpaMMam
BBICIIEro 00pa3oBaHust — porpamMmaM Oakanaspuara u crierpanutera B @T'bOY BO COI'Y (npunsiteiM YuensiM CoBeToM

COI'Y 30.09.2021 1.)
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71-85 XOpPOIIO 4
50-70 yIIOBIETBOPUTEIBHO 3

Bonpoch! K 3a4eTy 10 AucuuminHe «Ou3HdecKass U KOJLUIOHIHAST XHMHS»
Paznen «Tepmogunamuka» (OITK-8)

1. OcHOBHBIC TOHATHS XUMHYECKOH TEPMOIUHAMUKH. TEpPMUHBI U MOHSATHUS: cUCTeMa (OTKpBITasi, 3aKpbITas,
N30JIMPOBAHHAs], TOMOI'€HHAsl, TETEPOreHHas1), COCTOSIHUE U CBOIICTBA CHCTEMBI.
2. IlepBblil 3aKOH TEPMOIMHAMHKH, (HOPMYIHPOBKA, MATEMAaTHYECKOE BBIpaKeHWE. BHYTpeHHSS SHEprusd,
sHTaNbNUs. Beipaxkenue |-ro 3akoHa A H30TEPMHUUYECKOT0, H30XOPHOTO M W300apHOT0 TIPOLIECCOB.
3. Temmoemkocts. McTuHHAsI, MOJIIpHAs TEILIOEMKOCTD. I30X0pHas, n300apHas TeII0eMKOCTb.
4. TeruoBsie 3¢ dexTrl. 3akoH ['ecca. 3aBUCUMOCTH TEIIOBOTO d(PeKTa XUMHUIECKOH PEakIiiy OT TEMIIEPATYPHI
(ypaBuenue Kupxroda).
5. Brruncnenue temnoBbix 3gpdekror xumudeckux peakuuii. Kanopumerpus. TemnoTsl pacTtBopeHus U
HEWUTpanu3anuu.
6. BayTpennsist sneprus. Duranenus. TemnoBoii agdekt xumudecko peakiun. 3akoH ['ecca.
7. Bropoi#t 3akoH TepmoamHamuku. @opmynupoBka |l-ro 3akoHa TepMOAMHAMHUKH. JHTPOMUS. 3aBHCUMOCTD
SHTPOIHUH OT TeMIlepaTypbl. Mi3MeHeHue SHTPOIIUH B HEKOTOPBIX IpoIieccax.
8. Ompenenenre MOISIPHOM Macchl PACTBOPEHHOI'O BEILECTBA KPHOCKOMMUYECKUM, 30YIIIMOCKONMUYECKUM HIIH
OCMOTHUYECKHUM METOJIOM.
9. UneansHbie pacTBOPHI. 3aKOHBI HWIEANBHBIX pacTBOpoB. OCMOC M OCMOTHYECKOE HaBiieHHe. 3akoH BanT-
lodda, Payns. [lonmkenue TeMeparypsl 3aMep3aHus pacTBopa (KpUOCKOITH).
10. CunbHble 3meKTponuThl. OCOOCHHOCTH CBOWCTB CHIIBHBIX JJIEKTPOIUTOB. K03(h(UIMEHT aKTUBHOCTH.
[TonsiTue compBaranyu (THIPATAIIMN) HOHOB.
11. KoHmyKkTOMeTpHYECKOe TUTpOBaHHe. THTpOBaHWE CHIIBHON KHCIIOTHI CHJIBHBIM OCHOBaHMEM. THUTpoBaHHE
c11a00¥ KHCIOTHI CHIIBHBIM OCHOBaHUEM.
12. Dnexrpudeckas NPOBOJUMOCTH pPacTBOpPoB. CKOPOCTh JBW)KEHHSI WOHOB. YJeNbHas, SKBHBaJCHTHAs
MIPOBOJMMOCTD 3JICKTPOJIUTOB U UX 3aBUCHMOCTh OT Pa3JIn4HbIX (PAKTOPOB.
13. Tepmoxumus. TermnoTer 0Opa3zoBanus u cropaHus BemecTB. CTaHIapTHBIE TeIIOBbIe 3(P(EKTHI.
14. TepmoamHamuuecKkre NOTeHNUANbl. JHeprus [mb6ca w sHeprus [enpmronena. Ypasaenue [mOOca-
T'eneMmromnsia.
15. YpaBHeHue u300apsl 1 H30XOPbl XUMUYECKOH peakunu. BiusHue TemnepaTtypsl Ha XUMHYECKOE
paBHOBecue. Cmemenue pasHosecus (mpuniui Jle-1llarense).
16. Bropoe nayano TepmoanHamuku. DHTponus. [Tloctynat [Inanka. BeraucieHns u3MeHEeHHI SHTPOTIHU B
Pa3NUYHBIX MpoLeccax.
17. Camonpoun3BoJIbHbBIE U HECAMOIPOU3BOJIBbHBIE TpoLecchl. Kpureprnn caMorpon3BOIBHOCTH POLIECCOB.
YcnoBus TEpMOJMHAMHYECKOTO PABHOBECHS.
18. YpaBHeHne U30TepMBbl XUMUYECKOH peaknu. XMMHUYECKOE PAaBHOBECHE B F€TEPOr€HHBIX CHCTEMAX.
19. VpaBHeHue u300apsl 1 H30XOPbl XUMUYECKOH peakunu. BiusiHue TemnepaTtypsl Ha XUMHYECKOE
paBHoBecue. Cmemenne pasHosecus (nmpuniui Jle-1llarense).
20. DKBUBaJICHTHAS DJICKTPUUECKAs IPOBOJIUMOCTh U 3aBUCUMOCTh €€ OT Pa3HbIX (DaKTOPOB.
21. T'omoreHHbIe U reTeporenHbie cucteMsbl. [Ipasmo da3 ['nb6ca.
22. TepMoIuHaMUKa TalbBaHUYECKOTO dyieMeHTa. OmpejeleHre MoJHOH, cBOOOJHON M CBS3aHHOW DHEPTUH
raJbBaHUYECKOTO JIEMEHTA.
23. Obparumble U HeoOpaTHMBbIe 3eKTpoasl. Kinaccudpukanms oOpaTUMBIX 3JIEKTPOIOB (3JIEKTPOABI MEPBOTO
pona).
24. Omnpenenenue JIEKTPUUECKON MPOBOJUMOCTH pacTBOpoB. KonaykTomerpuueckas siaeiika. OmnpeneneHue
CTEIIEHH U KOHCTAHTBI IUCCOLMALIMH CI1a00T0 3JIEKTPOJINTA 110 SIEKTPHUECKON MPOBOIUMOCTH PACTBOPA.
25. PaBHOBeCHBIE AJIEKTPOIHBIE MPOLECCH U AIEKTPOABIKYIINE CHIIBL. DJIEKTPO, SMEKTPOAHBIA MOTECHINAI U
3.71.C. DJIIEKTPOXUMHUUECKOH 1IEMH.
26. Teoprn BO3HUKHOBEHHUS CKayKa IMOTSHIIMAJIA Ha TPAHMIIe METaJLI — PacTBOP.
27. ®a3oBble paBHOBECHUS B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpamma COCTOSIHUSI CEpBI.
28. PaBHOBecHbIC DJIICKTPOJTHBIE MPOIECCHl M 3ICKTPOJBIKYIHEe cuibl. OOparuMbie W HeoOpaTUMEbIE
anekTpoasl. Knaccudukariys 00paTUMBIX 3JIEKTPOIOB (3JIEKTPOIBI BTOPOTO POja).
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29. TanpBaHWYECKHIA 3JIEMEHT. XUMHYECKHE W KOHIICHTPAIIMOHHBIC TallbBaHWYECKHe 3IeMeHThl. OOmue
BBIPXKEHHUS IS 3.]1.C. TAIbBAHUYECKOTO JIEMEHTA.

30. PaBHOBecume Mexay TBepAoW ¢a3oii M paciulaBoM B OWHAPHBIX CHCTEMaxX. TepMUYECKH aHau3.
JlmarpaMMa COCTOSTHHSI OWHAPHBIX CHCTEM C OBTEKTHKOM. [IpaBuio prraara.

31. [oHmkeHue TeMIepaTypbl 3amep3anus pacTBopa. Kpuockonust. [ToBbieHHE TeMIIepaTypbl KUTICHUS
pactBopa. D0ynuockomnus. Ocmoc. 30ToHUYECKHE pacTBOPEI.

32. ®a3oBbIe paBHOBECHS B OJTHOKOMIIOHCHTHBIX CHUcTeMax. /lnarpaMma COCTOSTHYSI BOJIBI.

Paznen «Xumuyeckasi kuHetuka» (OITK-8)
1. OcHoOBHBIE TIOHATHS W TOCTYNAThl (pOpMalbHOW KWHETHKH. [Ipsimas m oOpaTHas KMHETHYECKHE 3ajadu.
[TapamMeTpbl KHHETUYECKUX YPABHEHUI.
2.  MonexyasipHOCTb U TOPSAOK peakiuu. MeToabl onpeaeieHus mopsaKa peakiuuu. Peakuuy mepeMeHHOro
ropsiaka (IMPUBECTH TIPUMEPHI).
3. VYpaBuenue Appenuyca. CriocoObl ONpeeNieH s ONBITHOW SHEPTUN aKTHBAIIUK, U €€ CBA3b C SHEPTUSAMU
AKTHBALIUH JIEMEHTAPHBIX MPOLIECCOB.
4. Kunernueckoe OINUCaHWE HEOOPATUMBIX pEaKIU{ IMEepPBOro TOpPsIKa B 3aKPHITBIX cHcTeMax. Bpewms
MIOJTYTIPEBPAIIEHUS U CPEHEE BPEMS JKU3HH UCXOTHBIX MOJIEKYII.
5. OOpaTtuMasi peakuusi IEpBOTO MOPsAKa U ONpe/ICICHNE €€ KHHETHUeCKHX napameTpoB. CKOpOCTh peakiuu
U XUMHYECKOE CPOACTBO.
6. HeoOpatumbie peaknuy HYJIEBOTO W BTOPOTO MOPSAKOB, OIpeIeiIeHne KOHCTAHThI CKOPOCTH U3 OIBITHBIX
JMaHHBIX. ABTOKaTajquTH4ecKas peakius. Bpems momynpeBpameHust (TIpM OAMHAKOBBIX KOHIIEHTPAIIUSIX
KOMITOHEHTOB).
7. HeoOpatuMmbie MOCIENOBATEIbHBIE PEAKIIMM TEPBOTO IMOpPSAKa (TOYHOE W MPHOIMKEHHOE peIIeHHS
KHHETHIEeCKOM 3a/1a4n).
8. VYpaBuenne Muxasnuca-Menrten. OmnpeeneHne €ro KMHETUYECKUX IapamMeTpOB M3 OMBITHBIX JaHHBIX.
ComoctaBienue co cxemoi JIsHrmiopa-XuHIIEIbBya B T€TEPOTCHHOM KaTaJIn3e.
9. Kuneruka )epMEHTATHBHBIX PEAKIHA C KOHKYPEHTHBIM HHTHOUPOBAaHUEM.
10. HepazBerBnennsle menHble peaknun. CKOPOCTh TEMHOBOH M (POTOXMMHYECKOH peakiuu oOpa3oBaHUS
HBr. YpaBuenue boaenmreitna-JIunaa.
11. Ckopoctm peakumii B OTKPBITBIX CHCTEMaX. YpaBHEHHWE /Ui CTAIlMOHAPHOW CKOPOCTH pEaklIud B
peakTopax HIEalbHOTO CMEIIeHHS W WAEaTbHOro BEITeCHEHHS. CKOPOCTH peakliu TEepBOTO TOpsIKa B
peakTope UaeabHOrO cMelleHus (HeoOpatumas u oOpartumas peakius). OnpezeneHiue KOHCTAHT CKOPOCTH 10
CTallMOHAPHBIM KOHIICHTPAIIMSM UCXOJIHOTO BEIECTBA U MPOAYKTa PEaKIIHH.
12. Vcnonp3oBaHWEe aanMabaTHYECKOTO NPHONIKEHWS JJs ONHCAaHWUS XUMHYECKOM peaknud YacTHIl:
MOBEPXHOCTh MOTEHIMATBHOW SHEPTUH, TYTh PEaKIMU, SHEPT U aKTHBAIUH.
13. Teopusi akKTHBUPOBAHHOTO KOMIUIEKCA W CTAaTHCTHYECKHH BBIBOJ, OCHOBHOTO YypaBHEHHs. B3ammocBs3b
ONBITHON YU HICTUHHOM 3HEPrUil AKTUBALIUU.
14. TlpumeHeHHE TEOPUH AKTUBHBIX COYIAPEHUN K OMMOJIEKYIISIPHBIM PEAKIIHSIM.
15. HWutepnperaiusi TPEAdKCIOHEHIIMAILHOTO MHOXHTENS B CTATHCTUYECKOM U TEPMOJUHAMHUYECKOM
ACTeKTaX TEOPHH aKTUBUPOBAHHOTO KOMILIEKCA. DHTPOMHS aKTHBAIINH.
16. MoHOMOJEKYISIpHBIE PEaKIH 1 UX OMHCAHUE B TEOPHH aKTHBHPOBAHHOTO KOMILIEKCA (B CTATUCTUYECKOM
Y TEPMOJIMHAMHUYECKOM aCIeKTax).
17. Kunernueckue OCOOCHHOCTM MOHOMOJICKYJISPHBIX peakiuii. [IpuMenenue Teopum coymapenuil. Cxema
JInanemana.
18. Peakmum B pactBopax. YpaBHeHrne CMOIYXOBCKOTO U €ro NMPUMEHEHHE B KHHETHKE OWMOJIEKYISPHBIX
peaKInid.
19. Kunerndeckue XapakTEPUCTHUKH 3JIeMEHTapHBIX TmpoueccoB (ortoxumun. [lpunnun Ppanka-Kongona.
dusznyecKkre 1 XUMUYECKUE CBOMCTBA MOJIEKYJT B 3JIEKTPOHHO-BO30YKIE€HHOM COCTOSIHUH.
20. 3axonwl ¢oroxumuun (3akoHbl byre-Jlambepra-bepa, Baut-I'odda, Ditnmreiina). KBaHTOBBIH BBIXOJ.
MHoro¢oToOHHOE TOTJIOIIEHHE.
21. OcHOBHBIE TMOHATUS W KJIACCH(PUKAIUMM B KaTaJu3e: TETEPOreHHBIW W TOMOTEHHBIH KaTajus,
(hepMEeHTATUBHBIN KaTalu3, aBTOKATAIN3, aKTUBHOCTh U CEIEKTHBHOCTH KaTalln3aTopoB, uncio 06opoTtoB (TOF
u TON). Katanu3 Ha HAHOYACTHIIAX.
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22. MexaHu3Mbl KHCIOTHO-OCHOBHBIX KaTaIMTHYCCKUX peakiuii u ux Kiaaccuuxamms. LleomuTsl U ux
cBoiicTBa. TBepable KUCIOTHI KaK KaTalu3aTophlL.

23. KuHeTwka peakiuii OOIIEro KHCIOTHOTO M OOINEro OCHOBHOTO KaTain3a. MeEXaHW3Mbl peakiuid Hu
JTUMHUTHPYIOIINE CTaIuH Tpoliecca. Y paBHeHNE bpeHcrena u ero ananms.

24. KuHeTHKa TeTepOreHHO-KATATUTHYeCKUX peaknud ¢ JupQGy3HOHHBIMHA OTpPaHUYCHUSIMU. BHemrHss

T dysust.
25. KwuHeTHKa KaTaIMTHYECKHUX peaKiuii BO BHyTpeHHeH MU y3HOHHOM 001aCTH.
26. DnekTponuTHYeCKas ~ JIUCCOIMAIUS:  OKCIEPUMEHTANbHBIE  MPOSBICHUS W KOJWYCCTBEHHBIC

cooTHOWEeHU. [ []pUunHBl yCTOWYMBOCTH MOHOB B PAacTBOpax JJIEKTPOIUTOB. T€OpHS CHIIBHBIX 3JCKTPOJHUTOB
Jeb6as-XrokKens.

27. YnenbHas W SKBHUBAJICHTHAS 3JEKTPOIPOBOIHOCTH HJICKTPONUTOB. IIOABMKHOCTH OTIENBHBIX HOHOB.
Omnupuueckuii 3akoH Konbpayma u ero o6ocHoBanne OH3arepom.

28. UYucma mnepeHoca, HMOHHBIC AJIEKTPONPOBOAHOCTH, MOABMKHOCTA W K03QduumeHTsl auddysun, ux
3aBHCHUMOCTb OT KOHLIEHTPALlUU PacTBOpa.

29. 3aBHCHMOCTb 3KBUBAJCHTHOH 3JIEKTPONPOBOAHOCTH OT TEMIIEPaTypbl, NPHUPOIBI PACTBOPUTEIS H
KOHIIEHTpaIK pacTBopa. Y paBHeHue OH3arepa.

30. Ilpomeccrr muddy3un u Murpanum B pacTBopax osnekrponutToB. Dopmymna Heprcra-DitHmTeiHa.
Juddy3noHHBI TOTEHITHAI Ha TPAHUIIE IBYX PACTBOPOB.

31. Pa3HOCTM TIOTEHIMAJIOB B JJICKTPOXUMHUECKUX cucTemax. [loTenunuansl Bomsra u  [anbBanm.
IToBepXHOCTHBIN TOTEHLIHAI.

32. DneKTpOXMMHMYECKHH IOTEHIMal. YCIOBUS DPAaBHOBECHS Ha TPaHUIE OHJICKTpoJa C PacTBOPOM U B
3IEKTPOXUMUYECKOH 1ienu. Y paBHeHue HepHcTa.

33. CranpaptHeie 3nekTpoaHble noteHuan bl Pacuer O/IC ¢ moMompo TabIuI CTaHJAPTHBIX MOTEHIIMAIOB.
Huarpammer [1yp0s.

34. Krnaccudukanus 31eKTPOIOB U DIIEKTPOXUMHUYECKUX LIETIeH.

35. VYpaBuenwue ['n60ca-I'enpMronbpla 1 ero NpUMEHEHNE K 3JIEKTPOXUMUYECKUM CUCTEMaM.

36. Omnpenenenne metonoM DJIC sneprun ['m606ca, SHTAIBIINY U SHTPOITHU XUMHUYECKON PEaKIHH.

37. Omnpenenenue meronoM D/IC korddumerToB akTuBHOCTH, pH pacTBOpa, Mpom3BeieHNI PaCTBOPUMOCTH,
KOHCTaHT yCTOMYMBOCTH KOMIUIEKCHBIX COEUHEHUM.

38. DnexTpoxanuiusipHbIE siBIeHUs. [loTeHIIMAN HYJIEBOTO 3apsaaa. 3aBUCUMOCTh TTIOBEPXHOCTHOTO HATSKEHUSI
OT IIOTEHLIMAJIa B PACTBOPax MOBEPXHOCTHO-aKTHUBHBIX M TOBEPXHOCTHO-HEAKTHBHBIX 3JICKTPOJIHUTOB.

39. MonenpHble MPEACTABICHUS O CTPOSHUH 3apsHKEHHONW Mex(a3HoH rpanuisl (Monenu ['ensmronsna, I'yu-
Yanmena, [lItepra u ['pama).

40. Ilonsporpadus: CynIHOCTb METOAA, YpaBHEHHE NoJsiporpaduueckoll BoJIHbI. YpaBHeHHe MibkoBuua uis
PTYTHOTO KaIlaloIIero 3J1eKTPoAa.

41. DIeKTpOXUMHYECKHE TPOIECCH, MPOTEKAIOIINE MPU KOPPO3UH METAIOB: CTAMOHAPHBIA MOTCHIUAN H
TOK CaMOpacTBOPEHHUS MeTaula. MeTo/Ibl 3allMThl METAJUIOB OT KOPPO3HH.

42. XuMuUecKue MCTOYHHKHM TOKa. TepMOIMHAMUYECKHME M KHHETHYECKHE acleKThl uX palotrel. [Ipuumzbl
caMmopaspsija.

Paznensl «XuMuueckass KHHETHKA», «daekTpoxumus» (OITK-8)
1. Xumunueckast kuHetnka. @opmanbHas kuHeTHka. CTeneHb MPOTEKaHWS XUMHUYECKOH peakiuu. CKOpoCTh
peakuuu. Kunerndyeckoe ypaBHEHHE.
2. Xumndeckas kuHetrnka. Koncranta ckopoctu. Ilopsinok peakuun. Peaknuu HyJleBoro, nepBoro U BTOpOro
nopsnka. [lepuon momynpeBpaieHust.
3. MonexynspHas XUMHYECKash KWHETHKA. MeXaHU3Mbl XUMHYECKHX peakinii. MoIeKkyIapHOCTh U MOPII0K
peakuuu. MeTos! onpeneneHns MopsAaKa XUMUYECKUX peakLni.
4. MonekynapHas XxuMuaeckas kuaeTuka. Cinoxxsble peakiun. O0paTUMble XUMUYECKHe peakiuy. M3menenne
KOHIEHTPAIH Pearupyronfx BEMIECTB B X0/I€ PEAKIIHH.
5. MonekynsapHas xumMuueckas KnHeTrka. CiokHble peakiyi. ConpsKeHHbIE XUMUUECKHE PEAKIIHH.
W3MeHeHne KOHIIEHTPalMy pearupyolnX BEUIECTB B XO/I€ pEaKIUH.
6. MonexynsapHaas xumudeckas knHeTrka. CioxkHble peakiud. [lapannensHple XUMIYECKHE PeaKIIHH.
W3MeHeHne KOHIIEHTpaluy pearupyolnX BEUIECTB B X0/I€ pEaKLUu.
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7. KoHcTaHTa cKOpoCTH peaknnu. Biusane temeparypsl Ha ckopocTh peaknud. [Ipasuino Bant-TI'odda.
VYpasaeHue Appenunyca. PU3N4eCKUil CMBICT BEIMYMH YpaBHEHUsI AppeHuyca.

8. KoncranTa ckopocTH peakiuu. BiusHue TeMnepaTypsl Ha KOHCTaHTY CKOpocTH peakiuu [lonsTre sHeprun
aKTUBAIUH. DKCIIEPUMEHTAIBHOE OIIPEIeIICHNE YJHEPTUN aKTHBAITHH.

9. KoncraHTa ckopocTH peaknni. BiusHane Temmeparypbl Ha KOHCTaHTY CKOPOCTH peakiun [loHsaTre sHeprun
aKTUBAILMHU. DKCIIEPUMEHTAIBHOE OIIPEIEIICHNE SJHEPTUN aKTUBALUH.

10. Karanuz. OOmime mooyKeHusI ¥ 3aKOHOMEPHOCTH KaTaln3a. DHepreThudeckas cXemMa Peakiiu ¢ y4acTHeM
KaTajgm3aTopa.

11. T'omorenHslii katanus, npuMepsl. CKOPOCTh, KOHCTAaHTa CKOPOCTH TOMOTEHHOT'O KaTalu3a.

12. T'ereporenHslii kaTanus, npuMepbl. CKOpOCTh, KOHCTAHTa CKOPOCTH TOMOT€HHOT'0 KaTalu3a.

13. Cnoxublie peakuu. Kimaccuukanys cI0KHBIX PeakInii B XAMUIECKOW KHHETHKE.

14. KuHeTrKa reTeporeHHbIX MpOoIecCOB, KOHCTaHTa CKOPOCTH. 3akoHbl Duka i onucanust TUQQPy3nOHHBIX
MIPOLIECCOB.

15. Cnoxublie peakuu. Llemapie, GOTOXUMUIECKUE PEAKITHH.

16. Tumel snekTpoxuMuueckux cucreM. CIBOCHHBIE XUMHUYECKUE LENu, npumep. BripaxeHue ang 3.1.C.
JIBOMHOM XMMHUYECKOH IIEIIH.

17. Teopuu rereporenHoro karann3a. MyneruruietHas teopus (A.A.banannun). Teopust akTHBHBIX aHCaMOJIei
(H.N.Ko603eB). Dnexkrponnas Teopus karaiusa (C.3.Porurckuii, ©.D.BonbkeHIITEHH).

18.  DnekTpoXUMHYECKHE  CHCTEMBl  (DJIEKTPOXUMHUYECKHE  enw). [IpuHOumBl  KiacCHQHUKAIUH
3JIEKTPOXUMHUUECKUX LENEN.

19. Tunel 31eKTPOXUMUYECKUX chucTeM. PU3HYECKUE, ATNIOTPOINNYECKUE UENH, MPUMEPBI.

20. IMorenometpus. OnpeaeneHue U TeopeTudeckoe o0ocHoBanue. [IpsiMasi MOTEHIIMOMETPUSL.
[ToTeHumomeTprueckoe TUTPOBAHHE.

21. HepaBHOBECHBIE 3JIEKTPOAHBIE MPOLECCHl. JJIEKTPOIN3 M €ro OCHOBHBbIE 3aKoHbL. HampsbkeHue npu
anektponuse. [lepenanpsokenue npu snextponuse. [loTennuan pasmosxkenus (Beimenenus). llepenanpsoxenne
Ha 3JIEKTPOJe.

22. Tumsl 3MeKTpoXuMUIecKuX cucteM. IIpocTeie, cnoxkubie Xumudeckue 1enu. [Ipumepsl. Beipakenue 3.1.c.
IUTS. BOJIOPOAHO-KUCIOPOIHOTO 3JIEMEHTa.

23. Tunmsl 3NIEeKTPOXUMHUYECKUX cucTeM. KOHIIeHTpallMOHHBIE ILIeNM MepBOro, BToporo poja. Ilpumepsl,
BBIpaKEHUs JUIs 3.71.C. Boipaxenue 3.11.c. aist anemenTa Januens-SAkoou.

24. HepaBHOBECHBIE 3JIEKTPOJIHBIE MTPOIECCH 1 UX OTIINYHSI OT PABHOBECHBIX. DJIEKTPOIHAS TIOJISIPU3aITHSI.
[onsporpadwus.

Paznen «/Iucnepcubie cuctembn (OIK-8)

1. OcHoOBHBIE 3a7aud KOJUIOMIHOW XuUMHH. KoIMuecTBeHHas XapaKTEepUCTUKA AMCHEPCHBIX CHUCTEM.
Knaccudukaius mo pazmMepy 4acTuil (JUCIIEPCHOCTH).

2. Peonornyeckue cBoiicTBa CBOOOAHOAMCIIEPCHBIX CUCTEM. Y paBHEHHsI HploTOHA 1 DHHINTEHHA.

3. YUroOs! BbI3BaTh Koarymsiuuio 10 mz 3oms runpokcua xenesa (l1), B xaxaom ciydae motpeGoBaioch
npwinTh: 7,6 ma 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa Na S04 u 13,5 mz 0,001 1 pactBopa Ks[Fe (CN)s].
Onpenenure 3HaK 3apsiia YaCTHI] 305151 U BBIYHMCIUTE IOPOT KOATYJIISAIMH KaXKIOT0 3JIEKTPOJIHUTA.

4. Knaccudukauus AMCIEPCHBIX CHUCTEM II0 arperaTHOMy COCTOSHHUIO (a3, M0 B3aUMOJCHCTBUIO MEXIY
YaCcTUIIAMU TUCTIEPCHOM (a3, 110 CTETeH! B3aUMOJICHCTBUS JUCTIEPCHOM (ha3bl C TUCTIEPCHON Cpetoil.

5. Kuneruka ObicTpoii koaryssinuu. Teopus CMOITyXOBCKOTO.

6. BnusiHue KOHIEHTpaMY, TEMIIEPATyphl U 3JIEKTPOIUTOB Ha 3aCTyJHEBAHHUE KeJaTHHA.

7. O0mas xapakTepHUCTHKA KOJJIOUIHBIX CUCTEM M METOABI UX MOTY4YEHHUSI.

8 OOpazoBanue JMO(GOOHBIX JUCHEPCHBIX CUCTEM MpPU JHUCIEPTHPOBAHUM; TPOIECCHl JUCTICPTUPOBAHUS B
MPUPOJIC U TEXHUKE.

9. KakoB MexaHW3M CTa0MIM3alM{d SMYJIbCUH TOBEPXHOCTHO-aKTUBHBIMH BemlecTBamMu? Pasbepure Ha
pUMepe 3MYyIbCHI THIIA M/B B IPUCYTCTBUU dMYJIbraTopa ojieata HaTpusl.

10.IToBepxHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTeH. JlMCIepcHOHHBIE W HEAWCIIEPCHOHHBIE
B3auMojercTBus. PaboTa Kore3uu.

11. Crabunuzauus smynscuii 1 oopamenue ¢as. [lpununn noxdopa smyneraropos. Koanecuenuus.

12. Kakoe siBjieHHE Ha3bIBaeTCsl TUKCOTpomuei? B kakux KOJUIOMIHBIX cucTeMax oHo HaOmomaercs? [lpu
KaKuX yCIOBHSIX?
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13. Crpoenne wMuNemisl THAPOGOOHOTO 3074. BiusHHE KOHIEHTpPAMM W TPUPOILI DJIEKTPOIUTA
(uaguddepentHoie 1 HenHANDQEPEHTHBIE HIEKTPOJIUTHI) HA BEJTMYMHY U 3HAK 3aps/a KOJJIOWIHBIX YaCTHI.
14. MeToabl n3MepeHHsl MOBEPXHOCTHOTO HATSDKEHHS M CBOOOIHOW OBEPXHOCTHOM YHEPTUH TBEPBIX TeEIl.

15. TlosicauTEe MEXaHU3M CONMMOOMIH3ANNH. | e B TPaKTHKE UCIIOIB3YIOT 3TO SIBIICHUE?

16. 3aBUCHMOCTH TIOBEPXHOCTHOTO HATSHKEHHUS BOAHBIX pacTBOPOB OT KoHIeHTparuu [1AB. IToBepxHOCTHAS
aKTUBHOCTB. YpaBHeHue llIunrkockoro. [IpaBuna Jlrokmo-Tpayoe.

17. CenuMeHTaIIOHHAS M arperaTUBHAS YCTOWIHNBOCTE IUCIIEPCHBIX CHCTEM.

18. Hanumure Gpopmyry MUTICIUTBI 3015 Hoauia cepedpa, TOyudeHHOTO MPH B3aUMOJICHCTBUHU pa30aBICHHOTO
pacTBopa ionuaa Kanus U n30bITKa HUTpaTa cepedpa. Kakos 3apsia Oyzer uMeTs rpaHyna?

19. Bnusinue naaudQepeHTHIX 1 HenHAN(PHEPEHTHBIX AIIEKTPOIUTOB Ha AJIEKTPOKMHETHUECKUH MTOTSHIHAT.
Crtpoenne MuIIEIT THAPO(GOOHBIX 30JICH.

20. ®aKkTOphI arperaTUBHON yCTOWYMBOCTH AUCIIEPCHBIX CHCTEM.

21. Hamummute ¢dopmyny wmuuemasl 3018 Opomuzpa cepeOpa, MONY4YEHHOTO TIpH  B3aMMOJACHCTBUU
pa3baBII€HHOTO pacTBOpa HUTpaTa cepedbpa m30bITKOM Opomua Hatpusi. Kakos 3apsig Oynet uMeTh rpaHyia?
22. YCcTOMYMBOCTD U KOATYJISIUS KOJUIOUAHBIX CUCTEM. B3auMHas Koarymsiius 30JeH.

23. Tonkue mIeHKU: IEHHbIE U AMYJIbCHOHHBIE. [Ipupoaa ycToitunBocTH.

24. 3omp Honuna cepedpa momydeH mobasierneM K 20 mz 0,01 H pacTBopa Hommma kamwst, 28 ma 0,005 H
pactBopa HuTparta cepeOpa. Hamumurte GpopMyny MULENIbl TOXYYEHHOTO 307151 M ONPEACINTE HalpaBicHUE
JBIDKEHHS TPaHyJIbl 30151 Hoauaa cepedpa mpu syieKTpodopese.

25. Teopus ycTouuBOCTH u koarysimu kojutousoB (I'.dpeiimmuxa, I.Mromiepa, teopust JJ1DO).

26. ToHKUE IUIEHKU: IEHHBIE U AMYJbcHOHHBIE. [Ipupona ycroilunBocTu.

27. Hannmwure GopMyny MULEIUTBI Cyabdara Oapusi, TOIY4EHHOTO CIMBaHUEM OJMHAKOBOIO 00BEMa CHIBLHO
pa3baBIeHHOTO PacTBOpa XJIopuaa 6apus 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOI KUCIIOTHI.

28. AncopOIMOHHOE TOHIDKEHWE NPOYHOCTH TBepAsix Tenl (d3ddext Pebunaepa). OcHOBHBIE (HOPMBEI
nposiBneHus ddexTa.

29. Ocob6eHHOCTH ONTHYECKUX CBOMCTB AUCIEPCHBIX cucTeM. ONTHYECKUE METOIBI aHATN3a JUCTIEPCHOCTH.
30. OObsicHATE MexXaHM3M Ha0yXxaHUsl W PAaCTBOPCHHUS IOJUMEPOB Ha MpHMepe Kaydyka. YTo Takoe
M30MPATETHHOCTH MpoIIecca Ha0yXaHus?

31. OrnuuuTenbHble 0COOCHHOCTH PACTBOPOB IMOJUMEPOB U KOJUIOWAOB. SIBJICHHME aHOMAIBHOH BS3KOCTU
pPacTBOPOB BBICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?

32. CenumeHTaunoHHO-1M(y3HOHHOE PaBHOBECHE, ONIPEIeIEHUE YHuciIa ABOraapo.

33. BnusiHue KOHLEHTPALUH, TEMIIEPATYPhI U AJIEKTPOJIUTOB Ha 3aCTyAHEBaHME )kenaTuHa. [louemy cTyanm —
3aCTUYHBIE, a TeTTN — XPYyNKHUe?

34. Tepmoannamuka agcopounu. [1oBepXHOCTHO-aKTHBHBIE M TIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

35. Knaccudukauus n Mmetoas! nonyyenus reneil. [Ipuseaure npumepsl. CTygHH.

36. Tloporu KOaryJsiiuu 3JIEKTPOIUTOB ISl HEKOTOPOTro Tuapo30iisi paBHbI: Cnanos = 300 mmons/n, Cygcin=
12,5 mmonv/n, Cnazsos = = 147,5 mmonwv/n, Caiciz = 0,17 mmons/n. Kakoii 3apsin HeCyT 4acTHIBI 3071517

37. Aspozonu. Kiaccudukanus. Dnekrpuyeckue cBoHCTBa a3pososieil. [IpakTuueckoe ucmonb30BaHue.

38. KonunuecTBeHHbIE XapaKTEPUCTHKH JIUCIIEPCHOCTH: JHMCIEPCHOCTb, paJdyC KPHUBH3HBI, YAETbHAs
MoBepXHOCTh. [ToHsATHE 0 TMOPHUIBHBIX M THOPOOHBIX TUCTIEPCHBIX CHCTEMAX.

39. YtoOs! BbI3BaTh Koarymsiiuio 10 mr 3oms ruapokcuaa xenesa (l11), B kaxaom ciaydae morpeboBaioch
npuianth: 7,6 ma 2 H pactBopa NaCl, 11 mz 0,01 1 pactBopa NazS04 1 13,5 mz 0,001 1 pactBopa Ka[Fe (CN)g].
Omnpenenute 3HaK 3apsijia YACTHUI] 30J1S1 U BBIYHCIIUTE MTOPOT KOATYJISIIMH KaXI0T0 3JICKTPOJIHTA.

40. Tnddyszus B komnouanslx cuctemax. CBsa3p ko3 dunuenta tuddysuu ¢ pa3sMepoM 4acTull.

41. Omynecun. Kimaccudukanus smynbenil. MeToabl onpeiesieH st TUIa dMyJibciii. OCHOBHBIE TPUMEHEHUSI.
42. 3o Opomua cepebpa MoaydeH peakiiue nsoitHoro oomena 16 mz 0,005 1 pacTBopa HUTpaTa cepedpa u
40 mn 0,0025 u pactBopa Opomuaa kamwmsi. Kakoi u3 aByx aiekTpoiantoB — MgS0s4 unmn Ks[Fe(CN)g] —
OyzneT UMeThb OOJBIINKA MOPOT KOAryJISIIUMU JUIsl TOJTYYEHHOTO 3071517

43. [lenn1. [lonyuenue u ctpoeHue. Y cTORIHBOCTD ITeH. OCHOBHBIC TPUMEHEHHUS.

44. Teopust yCTOWIMBOCTH M KOATYJISIIH THAPO(GOOHBIX KOIJIOWIOB PACTBOPAMH DIICKTPOJIUTOB.

45. Kak pacmonioxarcsi IOpord KoaryJsiiuu B Me-9k6/1 B pany pactBopos coseil AlCls, MgS0s4, NaH2P04 st
OTPHLATEILHO 3apsHKEHHOT0 307151 JUOKCHAa KpeMHust? JlaiiTe noscHeHusl.

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

47. Cenumenrtanusi. CeIMMEHTAIIMOHHBINA aHATN3 CyCIieH3ui. Y paBHeHHe CTOKCa-DHINTEHHA.
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48. Nau 30mp ruapokcuaa sxenesa (1) u 301p cynpduma cypemer (III). Jns koarymisiuu 3THX 30Jei
NPUMEHIIH PacTBOPbI OJMHAKOBOM HOPMaIbHOW KOHLEHTpanuu cieaytonmx comneid: Ca(N03)z, AICI3, Na2S04
n Ks[Fe(CN)gs]. Kakoro pactBopa moTpeOoBalioch IUisl KOAryJslMUd KaKAOTO W3 30Jieil HauMeHblee U
HauOOoJIbIIIee KOTUIECTBO?

49. Murnemutoo6pa3zoBaHre B BOOHBIX M HEBOIHBIX cpenax. TepMoanHAMIKA MUTIEIIO00pa30BaHUS.

50. CtpykTypooOpazoBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.

51. Kak pacnosiokarcsi MOpOrv KoaryJisiiuud B Mme-9ke/n1 B psaay pactBopoB coneit NaCl, AlCls, NaxSO0s,
NaH2P04 most 30ms ruapoxcuaa xenesa (I11), momydernnoro meromom ruaponuza? Jlaite mosicHEHHUS.

52. MeTonbl MOTy4eHUs ¥ OYMCTKU AUCTIEPCHBIX cucTeM. [lomyuenne 307ei MeTo1oM NMEenTU3aIHH.

53. MoseKkynIpHO-KHHETHYECKIE CBOHCTBA KOJUIOMIHBIX CUCTEM.

54. 3omp Opomuma cepedpa mosrydeH peaknuel qoaoro oomena 20 mz 0,005 H pacTBopa HUTpaTa cepedpa u
20 mn 0,0025 H pactBOpa OpoMuaa kanusi. Hanummure GpopMyny MHLENIIBI TOMYYEHHOTO 30JI1 M ONPEeTUTe
HampaBJIeHUE ABIKEHHS TPaHybl OpoMuaa cepedpa npu 3aekTpodopese.

55. O6pazoBanmne THOGOOHBIX MHUCIIEPCHBIX CHUCTEM IPU AUCIEPTHPOBAHHH, KOHIECHCHPOBaHWH. [IpuMepsl.
CrpoeHune MULEIIIBI KOJUIOUIHOW YaCTULBL.

56. CTpyKTypHO-MeXaHHueCKuil Oapbep o Pedunaepy - kak GpakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.

57. Hanummure ypaBHEHUS pPEAKUUM, BBIPAXKAIOIUX IPOLECCH, MPOUCXOJAIINE MPU MOIYYEHHH 3071
ruapokcusa xxenesa (111) meromom ruaponusza. M3obpazure cTpoeHHe MUIIEIUTBI TAHHOTO 30JI5.

3agauu no «KoanonaHoii xuMmum»»
Uro6s! BeI3BaTh Koarymsimuio 10 amz ruaposons cynbduma memubsika (1), morpeboBanocs B KakIoM cirydae
npuwinthk 0,25 mn 2 1. pactBopa NaCl, 1,3 iz 0,01 u. pacrBopa CaCl, u 2,76 ma 0,001 1. pactBopa AlCls. Kakoit
3apsil IMEIOT YacTHIBI 3071517 UeMy paBeH MOpor KOAryJISUH Ka)I0To dIIEKTPOIuTa?
70 (NacCl); 0,85 (CaCly); 0,902 mmoss/n (AlICI3)
50 (NacCl); 0,65 (CaCly); 0,092 mmosb/n (AlCI3)
MOJIOKUTENbHBII
OTpULIATEIbHBIN

s xoarynsiuu 10wz 30ms ruapokeuna xkenesa (1) B kaxnom cirydae Obuto go6asieno 1,05 maz 1 H. pacTBopa
KCl, 6,25 mz 0,01 H. pactBopa Na:SO4 u 3,7 ma 0,001 . pactBopa NasPOs. Onpenenute: a) moporu KoaryJsiuH,
0) 3aps/ YyacTHIl 30J14, B) OTHOIICHUE KOATYJIUPYIOIIEH CIOCOOHOCTH HOHOB.

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

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

[opor koaryssiuuu 0,01 M pactBopa K2Cr2O7 mo OTHOIIEHHIO K 30JI0 OKCHIAa IIOMUHHS paBeH 630 mmonv/a.
Omnpenennure KOIUMYECTBO AIEKTPOIUTA, HEOOX0AUMOe JIjIst Koarysiiuu 10 Az 3Toro 3071sl.

a). 6,3cm3;  6). 12,4 cm3.

[Toporu koarynsuu 3JeKTPOIUTOB A 30718 cyibguna mbimbsika (111) paBabr: Cnact = 60 mmonw/, CMguz =144

mmonw/n, C ACI, =0,1 mmonv/n, C Na,S0, =29,3 mmonw/n. Onpenenure 3apsa rpanyi 30 cyabduaa mermbsaka (111)

Y OTHOIIIEHUE KOATryJIMPYIOIIEH ClIOCOOHOCTH HOHOB.
MOJ0XKUTETbHBIN

OTpULIATENbHBIN

1:14:300

1:7:200

Omnpenenure sHepruto ['m6dca Gs MOBEpXHOCTH Kamenb BOJSHOTO TymaHa maccod. m = 4 r npu 293 K, eciu
HOBEPXHOCTHOE HATHKEHUE BOABI 6 = 72,7 MJk/M2, minoTHOCTH Boasl p = 0,998 r/cm®, mucnepcnocts wactun D =
50 mxm L.

87,41 Tx
125,3 JIx
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PaccunraiiTe monHyr0 MOBEPXHOCTHYIO HEPTHIO 5 T 3MyJbcur O€H3011a B BOJE ¢ KOHIEeHTpanuei 75 % (Macc.) u
nucnepcHocthio D = 2 mxm™ npu Temneparype 313 K. IlnotHocTs Gensona npu 5Toil Temmeparype p = 0,858
r/cM®, MOBEPXHOCTHOE HaTsKeHue ¢ = 32,0 MJIK/M2, TeMIiepaTypHBbIi KO3(QQUIMERT MOBEPXHOCTHOTO HATSKEHMUS
oensona do/dT = — 0,13 mJTx/(m?-K).

3,81 JIx

5,62 JIx

PaccumnTaiiTe JaBieHne HACHIEHHBIX MAPOB p Hal KamwsiMu Boabl ¢ auctiepcHoctbio D =0,1 mpu temneparype
293 K. JlaBnenue nmapoB BOJbI HaJl IUIOCKOM MMOBEPXHOCTHIO IIpH 3TOMN Temmepatype Ps = 2338 Ila, miI0THOCTE BOIBI
0 =0,998 r/cm®, noBepxHocTHOE HaTsKEHKE BOABI 6 = 72,7 MJlK/M?,

3786 Ila
2875 I1a

Onpenennte ko3bdumment xudpdysun D u cpennekBaapatnynpiii casur A gacTHIB rHaPO307Is 32 BpeMst T = 10

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

12,42 MKM
9,26 MKM

Omnpenenvre paanyc 4YacTHIl TUAPO3OIS 30JI0TA, €CIH IIOCIE YCTaHOBIEHHs AU(PY3HOHHO-CEAUMEHTAIIHOHHOTO
paeHoBecus mpu 293 K Ha Bricote h = 8,56 ¢M KOHIICHTpAIUS YaCTHIl H3MEHSIETCS B e pa3. [II0THOCT 30710Ta p =

19,3 r/cM®, II0THOCTD BOJIBI P, =10 r/em®,

3,98 am
6,32 uMm

IToTok cBeTa ¢ JUTHHOM BONMHBI A = 528 HM, mpoxomas 4epe3 smyinbcuio CCls B Boge Tommuuoit cimost | = 5 com,
ocnabisieTcs B pe3ysbTaTe CBETOpacCesiHUsS B Ba pa3a. Paccuuraiite paauyc yacTHIl AUCIIEPCHOM (a3bl, eciu ee

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

25,6 HM
22,3 HM

obbemnoe conepsxanue C, = 0,8 %, mokasarens mpenomienus CCls N
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Ipumep nadoparopueix 3ansatuii (3cemectp) (YK-8, OITK-8)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUSA COJIU. ONPEJAEJIEHUE TEIIJIOTHI
OBPA3OBAHUSA KPUCTAJVIOTUAPATA

ean padoTel. 1. O3HAKOMUTECS C KATOPUMETPHICCKIM METOIOM H3MEPEHHS TEILIOBBIX 3 (HEKTOB.
2. OnpenenuTh TEIIOTY PACTBOPSHHUSI COJIH.
3. OnpenenuTs TEIOTY 00pa30BaHMs KPUCTAIUIOTHIPATOB 13 0€3BOIHOMN COH.

[Ipu pacTBopeHMM cOJM B BOJE, TaK K€ KaKk W MpPH JAPYT'HX HW3MEHEHUSX COCTOSHHS BEILIECTBA,
HabmronaeTcs MO0 MorioueHue, 1100 BeIAeNCHHE TEIUIOTHL. M3ydenneM TemnoBbix 3((EeKTOB, MPOUCXOIIIINX C
BEIIECTBAMH, 3aHIUMAETCS Hayka TepMOXuUMHS. B ocHOBe TepMoxumum JeXUT OTKpHITHI B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, COTIaCHO KOTOPOMY 7Meni060U d@gexm peakyuu 3a8uUcum moabKo Om HAYAIbHO20 U KOHEUHO20
COCMOANULL Peazupyrouux 6ewecms i He 3a8UCUm O MOo20, KaKUM HymeMm OHU nepeutiu om 00HO20 COCMOSHUS K
opyeomy. 3akoH l'ecca sBIsSeTCS BIIONHE CTPOTHM TOJIBKO JUTSI TPOIIECCOB, MPOTEKAIOMIMX MPH ITOCTOSHHOM
JIABJICHUH (B 9TOM CiTy4ae TeTutoBor 3 ¢eKT paBeH AH 3HTANBINA) WM TIPY TOCTOSTHHOM 00beMe (TOTja TeTIoBOoit
s ekt Oynmer paBer Q). 3xech u B cienyroleld padoTe Mbl Oy/ieM paccMaTpUBaTh TEIIOBBIC 3PQEKTHI MPU
MMOCTOSSHHOM 00beMe Q.

[Tpr momMomy 3TOro 3aKOHA MOYKHO PACCYHUTATh BEIHMYHHY TEIUIOBOTO 3 ¢eKTa MpeBpaIleHNs BellecTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOTO MPSMOro u3MepeHus. Hampumep, npu noMoIu mpsiMoro U3MepeHus
TPYAHO OMpPENENUTh TOYHO BEITMUUHY TEIUIOTH 00pa30BaHMsl KPUCTAJUIOTHAPATOB, TAK KaK Peakiusi 0Opa3oBaHUsI
KpUCTAIUIOTHIPATOB W3 OE3BOJHOTO TBEPIOTO BEIIECTBA M BOIBI HIET OBICTPO TOJHKO BHAdYaje, IMMOKa HE
MPOpPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPHCTAJUTMKOB OE3BOJHOTO BEIICCTBA, a 3aTEM PEaKIHsi CHILHO
3aMeIIsieTCs M JIONT0 He 3akaHuMBaeTcs. Kpome Toro, mporecc OCIOXHSETCSl PaCTBOPCHUEM BEILECTBA B BOJIE.
OmHako TmTpW TOMOIIM OCHOBHOTO 3aKOHa TEPMOXHMHH MOXKHO OMPEAENTUTh TeIioTy o0pa3oBaHUA
KpUCTAIUIOTHIpPATa, €CIH M3MEPHUTh TEIUIOTY pPAacTBOPEHHUS O€3BOMHOM COMM W TEIUIOTY pacTBOPEHHS
Kpucrtajioruapara u u3 HepBOI\/'I BCJIMYMHBI BBIYE€CTh BTOPYIO:

Q = Q6e3B - prucr- (1)

[Ipu pacTBOpeHHH COJIM B BOJIE MPOTEKAIOT OJHOBPEMEHHO JIBa MPOIIECCa:

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

MMPOUCXOAUT MOIJIOUICHUEC TCIIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTIPEJISIEHHOE KOIMYECTBO TEIUIOTH, paBHOE Q2.
TemoTa pacTBOpEHHUs CONU paBHA aNreOpanvdeckoil CyMme TeIoBbIX AP PEKTOB 3THX JIBYX IPOLECCOB:

Qpacme = QZ + Ql '

ITosToMy BemiecTBa, 00ONafaroNe TPOYHOH KPHUCTALIMYECKON PELIETKON M €i1abo THapaTHUpYOLIecs B
pacTBope, pacTBOPSIIOTCS C TMOTJIONICHHEM TEIIOThl. BelecTBa ke ¢ HEMPOYHOU KPUCTALTHYECKOH PEIIeTKOH,
o0pasyrolue B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HMOHBI, HAPUMEP WOHBI BOJAOPOJIA WIIM THAPOKCH]-HOHEI,
PacTBOPSIOTCS C BBIIACIICHUEM TEIUIOTHI.

Temnora pacTBOpeHMs BEIIECTBa YBEIMYMBAETCS C YBEIWYCHHEM KOJHMYECTBA PACTBOPUTEIS,
npuxoAsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Ecnu e Ha 1 Monb BeniecTBa npuxonutcs 6onee 100-300
MOJIb pacTBOPUTENS, TO JajbHEHIIee pa3daBlIeHHWE pacTBOpa O4YEHb CIa00 HM3MEHSET BEJIMYUHY TEIUIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus HPUHAMO  HA3BIEAMb  KOAUYECHEO  MENI0mbl, NO2NOWAIOWEcs  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. CTEKITHHBIN COCyl ¢ MeIIaIKol uian cocyn 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. /i onpeneneHus TEIUIOTHI PACTBOPEHHUS] COJIM  MOXKHO BOCIOJIB30BATHCS
kanmopumetpoM (puc. 1). B cocya JIproapa 1 emxocthio 500 mi Ha nipoOke 3 ykperuisiioT TepMmomerp bekmana 4 u
poOHUpKy 5 (ammyiy, puc. 2) Ui 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 JJIs1 COJTU M PACTBOPOB KUCIIOTHI MU
otBepcTusMy; 4 — Tepmomerp bekmana; 5 — IEeITOYH.
amIyna; 6 — CTeKJIsSTHHAS TTaJlovKa; / — MelIajKa.

Omnpenenenne MOCTOAHHON KajgopuMetpa. /s pacuera TeruioBoro addekra mpouecca, MpoTEKaroIEero B
KaJIOpUMETpe, HEOOXOAUMO 3HATh MOCTOSHHYIO KaJIOPUMETpPa, T.. KOJIMYECTBO TEIUIOTHI B KAJIOPHUSX, KOTOPOE
TpeOyeTcsl Uil HarpeBaHusl KaJlOpHMETpa C TEPMOMETPOM, MEIIAIKOH, MpoOUpKoi, Boaoi u conbto Ha 1°C. s

narpesanns Ha At morpeGyercs:

Q= KAt , )
1%

rae Q — TemyoTa pacTBOPEHHUS CONU; V' — KOJHMYECTBO COJIM, MOJb;, At — HalJIcHHOE W3MEHEHUE TEMIIepaTyphl B

KaJIOPUMETPE; K — IOCTOSIHHASI KAJIOPUMETPA.

[TocTostHAyIO0 Kamopumerpa K MOXKHO OIPENETUTh MO W3BECTHOW TEIUIOTE PACTBOPEHUS KaKOW-HUOYIH
COJIM, HATIPUMED I10 TETUIOTE PaCTBOPEHUS HUTpaTa Kajmus. JlJisg 5TOro TIaTeaIbHO PACTUPAIOT HUTpAT Kanus (5—7 T)
B (dapdopoBoii crynke. B3emuBaroT (¢ TouHOCTEIO 10 0,01 T) mMycTyro aMIyny ¢ majo4ykoil (puc.2), HACHIMAlOT
TyJla OKOJIO 5 T COJIM M CHOBA B3BELIMBAIOT. M3 pa3sHOCTH Macc HaXOAAT Maccy coiii. B3BelmIMBaIOT CTEKIISTHHBIHN
cocyn proapa 1 (6e3 poOku) ¢ TouHOCTHIO A0 0,1 T Ha TEXHUYECKUX BECax M HAJIMBAIOT B Hero okoyio 300 mu
JTUCTUJUTMPOBAHHOM BOJIBI, UMeroIiel Temmneparypy 18°C. CHOBa B3BEIIMBAIOT COCY/ C BOJOW U MO Pa3HOCTH Macc
HaXOJsT Maccy BOJBI.

3aKkpbIBalOT KaJopuUMeTp (CTEKISHHBIA cocya 1) mpoOkoil M yKpemisiroT B Hell TepMomeTp bekmana,
MEIIAIKy W aMITyJIKy C COJIbIO (pucC. 2). 3aTeM OmpeeNsIioT TeMIIEpaTypy CHavaaa BOJABI, a 3aTEM PacTBOpa COJIHU
npu noMomy TepmMomerpa bekmana. YuuThIBas, 4TO pacTBOpEHHME HUTpaTa Kalus MPOTEKAET C MOIJIOLIEHHEM
TEIUIOTHI, TepMOMeTp bekmaHa HacTpauBaroT Tak, YTOOBI MEHUCK PTYTH HaXOAMJICA B BEPXHEH €ro YacTH.

Jns ydera TeruooOMeHa KallOpUMETpa C OKPYKAaIOIIEH cpelloil U OnpesieieHUus] HCTUHHOTO W3MEHEHUS
TeMIIepaTypbl BO BPEMs OIIbITA BECh KATOPUMETPHUYECKHUIA IPOLIECC JETUTCS Ha TPHU MEPHOa:

1) npenBapuTENBHBIA IEPUOJ, TPOAOIDKAMOLINICS 5 MUH;

2) TJIaBHBIH NEPHOJ — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTENBHBIA IEPUOJT — 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 YCTAHOBUTCS PAaBHOMEPHBIM XOJ TeMIIepaTypbl, JENal0T €€ OTCYETHl C TOYHOCTHIO 0
0,002°C B TeueHue 5 MHH, Yepe3 Kakable MOAMHUHYTHL. [lociie 3Toro pa3douBaloOT Majlo4YKoOi aMIyiy C COJBIO Tak,
9TOOBI BCSI COJIb BBICHINAJAach B BOAY, M, pa3MellMBas pacTBOp, HAOIIOAAIOT 32 WM3MEHEHHEM TeMIepaTyphl
(TmaBHBIN TIEPUOJT), IPOJIOJDKAsE OTMEYATh 3HAUCHHS €€ TaKHM e crocoOoM, Kak u panbplie. Ecnu Temmneparypa
NajiaeT O4YeHb OBICTPO WM TPYOHO HAONIONATHh 3a THICSYHBIMH M AK€ COTBIMHU JOJISIMH Ipagyca, TO €€ MOKHO
OTCUMTHIBATh (PErMCTPUPOBATH) C MEHBIIEH TOYHOCTHIO (O AECATHIX Hojed rpamyca). Ecou mo kakoi-nubo
MIpUYUHE OTCYET BOOOIIE HE OBLI MPOM3BEAEH, TO IMPH 3aIKCH CTABUTCS YepTa. ITO HY)XHO AENaTh MOTOMY, YTO
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MPOITyCK OTCYETa TEeMIepaTyphl 0e3 OTMETKH MOBENEeT K COKpAIICHHIO MPOMEXYTKa TJIABHOTO IEPHOAA, a 3TO
OTpPAa3UTCs HA BEIMYHMHE MOMPABKH Ha TEMJIO0OOMEH KAIOPUMETPa C OKpYXKaroue cpenoil. OKOHYaHUEM TIIaBHOTO
Mepruojia U HAYaJIOM 3aKIIOYUTEIBHOTO MPUHSITO CUUTATh YCTAHOBJICHHWE BHOBb PAaBHOMEPHOTO XOZa M3MEHEHHS
TeMIlepaTypbl. B 3aKITIOYNTEIHHOM TEPHOJIE TEMIIEpaTypa OTMedYaeTcsl Tak ke, Kak W B MpeIBapUTEeILHOM, — B
TEYEHUE 5 MUH.

Jlnst pacdyera TOYHOTO W3MEPEHUS TEMIIEpaTypbl PACTBOPCHHUS COJIM BHIYCPUMBAIOT HA MUJUTUMETPOBOU
Oymare rpaduk, rae Ha ocH aOCIFICC OTKJIAIBIBAIOT BPEMS, a HA OCH OpPIWHAT — M3MEHEHHWS TeMIepaTyphl 3a
kaxasle 0,5 muH. Ecnm coeguHWTh HalieHHBIE TakuM OOpa3oM TOYKH, TO [UIS MPEIBApUTEIHHOTO U
3aKIIOYUTENIFHOTO TIEPHOAOB TOIYYAIOTCS IBE HAKIIOHHBIE TPSMBIE, HAKIIOH KOTOPBIX OyIIET 3aBHCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAUIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpaduk), KOTOpas MOXKET IONYy4UTHCS, NpHUBEAeHa Ha puc. 3, tme AB —
npenBapuTenbHbId nepuo, BD — rnaBubiil u DC —3aKkI0UnTENBHBIH,
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Puc.3. I3menenue temmnepaTypsl BO BpeMEHH

BBuny Toro, yTo Bo BpeMsi IpoLiecca NPOUCXOAUT OOMEH TEIUIOTON MEX Iy KaTOpUMETPOM M OKpPY’KaroIiei
cpenol, HeoOXOIUMO CHeNaTh COOTBETCTBYIOIIYIO TMOIPABKY, YTOOBI TONYYUTh HM3MEHEHHE TEeMIIEpaTyphbl,
BBI3BAHHOE  pPACTBOpEeHHMEM conu. Jlng 3TOro mpojoinKalT — JIMHUIO, COEAMHSIONIYI0  TeMIepaTypy
MPEIBapUTENIBHOTO MEPHUOJIA, BIIPABO, a JHMHUIO 3aKIIOUUTEIBHOTO NMEpHoJa — BJIEBO (IMyHKTUPHBIE NMpPSMBIE Ha
rpaduke). Ha cepenune riaBHoro mepuoja 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 PACTBOPEHHUS COJIU.

Onpenenus 3navenne Al | Beruncnsror nocrosHHyio Kanopumerpa 10 ypaBHEHHIO:

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 TEIUIOTHl THIPATAIUU COMM HEOOXOAUMO OIPENENIUTh TEIUIOTY pacTBOpeHus |
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 (Gopmyra 2) NPUXOAUTCS I0JIB30BATHCS MOCTOSHHON KaJlopUMETpa, KOTopasi IpeaCTaBiisseT co0oit
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.

Cobuparor npubop, Kak ykazaHo Ha puc. 4. OTBEMIUBAIOT NPUOIU3UTEIBHO 8 T U3MEIBUEHHOTO MEIHOI'O
Kymopoca U MOMEIIAIT ero B MpoOUpKy (ammyiy). BelUucisior, ckoibko 06e3BoaHOM conu a (r) U Boabl b (T)
COIEpPKUTCS BO B3ATOM HaBecke. B mpeaBapurenbHO B3BeUICHHBIM cTakaH HanuBaioT 300 © BoAbl M CHOBa
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B3BEHIMBAIOT ¢ TOYHOCTHIO 70 0,1 T. Tak Kak pacTBOpPEHHUE MEIHOTO KyHopoca IMPOTEKAeT C TMOTJIOIMICHUEM
TEIUIOTHI, TO TepMOMETp bekmaHa HacTpauBarOT Tak, YTOOBI MEHUCK PTYTH HAaXONWJICS B BEPXHEH YacTd IIKAaJbl.
BceraBnsitor mpoOupky (amimyny) C cOlbl0O B KpBIMIKY cocyda. OnpeaenstoT W3MEHEHUs TeMIepaTyphl B
TIpEABAPUTEIBHEIN, TUIABHBIA W 3aKITIOYHTEIBHBIA TepHoAsl W W3 rpaduka (puc. 6) HAXOIAT HCIPABICHHOE
W3MEHECHHUE TeMIIepaTyphl IPU PACTBOPEHHUH COJIH.

9-10 r pacTepToro B MOPOMIOK MEIHOTO Kyrnopoca momemarmT B hapopoByio 4amiky U HarpeBaroT HpU
MOMEIINBAHUH JI0 TEX IOp, MOKa HE MOJIYYUTCs Oenblid mopomok 6e3BoHON coiu. [lociaeqHio mepechinaT B
MPOOHMPKY, KOTOPYIO ceidac ke 3aKpBIBAlOT PE3MHOBOM MpoOKoit. [locne oxmaxkmeHus OepyT HaBecKy O€3BOIHOMN
COJIH, PaBHYIO « (T), U ONpeAessIIoT U3MEHEHUE TeMIIepaTyphl, KaKk OMMCaHO BhIIIE, IPH pacTBopeHuu ee B 300 r
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 KaimopumeTpa K W pe3ysibTaraM OINbBITa BBIYHCIAIOT TEIUIOTY
pacTBopeHHs OE3BOHOM COMM U €€ KPUCTAILIOTUApaTa o GopmyIe:

At
o _KkAt (4)
pacme
1%
YroObl MOXXHO OBUIO CPaBHUTH CBOU PE3yJbTAaThl TEIUIOTHI PACTBOPEHMS CO CIPABOYHBIMU JaHHBIMU,
clieyeT BBIYUCINUTh KOJMYECTBO BOJBI (MOJIb), MPUXOAIIEics Ha 1 MoNb comu.
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
» IIPOOHPKH € COJIBIO
» conm

» cocyna Jlproapa ( §;)

» cocyna ¢ Bojoit ( J,)
» BOJbI (g2 — J1)

W3mepenus (uatepBai 0,5 MuH)

Temneparypa BOJbI
» pactBopa KNO3

» BO/IbI B KAJIOPUMETPE
» pactBopa CuSO4
» 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 KaJOpHMETpa W TeMIlepaTypy pacTBOpeHHs couu. 4.
BeraucnuTs TeroTy o0pa3oBaHMs KpUCTAINIOTHAPATa U3 OE3BOAHON COJIH.

KouTpoabHble BOpochl

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

2. B kakux ciaydasx MpUMEHSIOT OCHOBHOM 3aKOH TEPMOXUMHUM JUUIsl pacyeTa TeIUIOBBIX dPPEeKTOB?
3. Kakue mporiecchl MpoTeKaroT MPH PACTBOPEHUHU COJIH?

4. Uto Ha3bpIBaeTCs TEIUIOTOM pacTBOPEHNS BelecTBa?

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

JlutepaTtypa
1. EBcrparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®usndeckas u KOJUIOMAHAS XUMHS: Y4UeOHHK. — M.:
Bricmas mxomna, 1990.

2. IlpakTukyM 1o (u3uMUeckodl W KOUIOMAHON xumuu: YueOHoe mocooue (Byrpeesa E.B. m mp.). — M.:
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Briciias mkoia, 1990.

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

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

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

. JIabopaTtopnas pabora 2.
CHEHNU®UYECKHUU KUCJIOTHO-OCHOBHOU KATAJIN3. OITPEJAEJIEHUE KOHCTAHTBI
CKOPOCTHU UHBEPCUU CAXAPO3bI

Hean padorbl: OnpenennuTh KOHCTAHTY CKOPOCTH MHBEPCHH caxapa Ipy 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.
BoHbIif pacTBOp TPOCTHHKOBOTO caxapa BpamlaeT IIOCKOCTh MOJISPU3ALUH POXO/SIIET0 CBETa BIIPAaBO, PACTBOP
NPOIYKTOB peakuuu — BIeBO. [lo Mepe TedeHHs peaknuH IIpaBOe BpAIICHUE CMEHSETCs JIeBBIM. [loaTomy
MPUBEICHHYIO PEaKIMI0 Ha3bIBAIOT HHBEpCHEH (0OpalleHueM).

s nuzyuenus ckopocty nHBepcun 00baHOo OepyT 10—20%-HbIii BOJHBIN PacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cimyuae B 100 r pactBopa comepxkutcs 20/342 = 0,06 monpb caxapa u 80/18 = 4,44 monb Bogbl. Korma
peakIus MPOXOAUT CIOJHA, BOJAK BMecTo 4,44 monb octaetcs 4,38. KoHiueHTpalus BOJbI MEHSAETCS HACTOJIBKO
HE3HAYUTETHHO, YTO MOKHO CUUTATh €€ MOCTOSIHHOW. [103TOMy peakiusi mpoTeKaeT Mo MEePBOMY MOPSAKY, XOTS B
HEW y4acTBYET 06a poJia MOJIEKYJI.

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

['maposn3 TPOCTHUKOBOTO caxapa B HEHTPaAIbHOM BOJHOM PAacTBOPE NMPAKTHUECKU 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 ucxoHOe KOJMYECTBO Peardpyroliero 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. Jlna BblpakeHHs OTHOIIECHHS KOHIEHTPAMi B HEM MOJB3YIOTCS CBOHCTBOM

K

ONTUYECKON aKTUBHOCTH PaCTBOPOB.

Kak wu3BecTHO, anekTpuveckne KoJeOaHUs €CTECTBEHHOTO CBETa IMPOMCXOIAT BO BCEX IIIOCKOCTSX,
MPOXOISIINX Yepe3 cBeToBoM yd (puc. 1). KonebaHnus monsipu30BaHHOTO CBETA MPOUCXOAT TOJBKO B OJTHON M3
TakuX Tockocted. [ockocTh, MepNeHANKYISIpHas K IUIOCKOCTH DIIEKTPUYECKUX KOJNeOaHUH TONIPHU30BAHHOTO
nyda (M Taxke IpoXOIsILas yepes JIyd), Ha3blBaeTcs INIOCKOCTHIO MOJISIPU3ALHH.
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L w00 0
nl‘n“onréwb

Puc. 1. PacnpocTpaneHune 3neKTpOMarHUTHBIX KOneOaHui
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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 MMPOIMYCKAaHUU TMOJIIPU30BAHHOI'O0 CBECTAa CKBO3b PACTBOP ONTHUYCCKU AKTHBHOI'O BEIICCTBA IJIOCKOCTH
MoJIsIprU3alii MOBOPAYNBACTCA. Yron BpalleHus IMJIOCKOCTHU MOJJAPU3ALUA (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 dpykrossl [ ] =-91,9°.

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

VYron BpalueHHs IOaHHOTO PACTBOpa ONPEACTSIOT € IMOMOIIbI mHojsipuMmerpa. CylnieCTBEHHBIMH €ro
qacTsaMu (puc. 2) SBISIOTCS Mosipu3aTopsl 3, 4 u aHanu3arop 6. [lonsapu3aTopoM U aHAIM3aTOPOM CITYKAT MPU3MBI
Hukons (HuKOMIHM), KOTOpBIE JIy4Ille BCETO MPOIYCKAIOT CBET, MOISPU30BAHHBIN B IJIOCKOCTH, MEPHIEHANKYISIPHON
IUIOCKOCTH TJIABHOT'O CEYEHUS MPU3MBI (IUIOCKOCTh TJIABHOI'O CEYCHHMS IPOBOAST YEPEe3 ONTHUECKYIO OCh KpHCTalIa
W MaJAI0MIMHI JIyd; ONTHYECKasi OCh — JIt00ast OCh, MapauieNibHasi KpUCTaUIorpad)uuecKoil), 1 He TPOITyCKaroT CBET,
MOJIIPU30BAHHBIN B IJIOCKOCTH INIABHOTO CEYEHMS.

Ecnu rmaBHbIe ceyeHMsA B IpU3Max HOJSIPU3aTOpa M aHAIM3aTOPa YCTAHOBJIECHBI MapaijielbHO (HUKOIU
napajienbHbl), TO CBET, MOJIIPU30BAHHBIN IOJIAPU3aTOPOM, IPOHIET yepe3 aHanu3arop. Eciu rinaBHble cedeHust
MEPIEeHIUKYIApHBl (HUKOIM CKpEIleHBbl), TO CBET TMoracurcs asamuzatopoM. llpu Jpyrux B3aUMHBIX
PacIoNIOKEHHUAX TJIABHBIX CEUCHHH HMHTEHCHBHOCTh CBETa MEHsSETCS OT Hyias 10 Makcumyma. OOBIYHO
MOJISIPU3ATOP COCTABIIOT W3 ABYX mpu3M Huxons. OgHa n3 HuX 3 MOKpBIBAaeT BCE IOJIE 3pEeHHMs, HaOmogaeMoe
4yepe3 OoKyysp 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHHUe 3TOW MPHU3MBI YCTAHOBIECHO IOJI MAJIBIM YIIIOM
(<3°) mo oTHOWIEHUIO K TVIABHOMY CEYEHHIO OOJBIION mpu3Mbl. [Ipu3Ma aHanuzatopa MOXKET BpallaThCsl BOKPYT
onTuyeckoi ocu npudopa. Ilpu ee BparieHNn H3MEHSETCS] OCBELLIEHHOCT 110JIS1 3pEHUSL.

Ecnu ycraHOBUTH TTTaBHOE C€YEHHE IPU3MBI aHAJTU3aTOpa MEePHEHIUKYIIPHO TJIABHOMY CEYEHHIO OOJBIION
MIPHU3MBI MOJIIPU3ATOPA, TO MOJOBHHA MO (OTBEUaromiasi CKpeIeHHBIM IPU3MaM) CTaHOBUTCS TeMHOM. [pyras xe
nojioBuHa Oyner Oojee CBETJIOH, TaK Kak HaJM4ue Majod HPU3MBbl NPEISTCTBYET cKpewleHuro. Eciu Bpamats
aHaJIM3aTop A0 3aTEMHEHMS IPOTHBOIIOJIOKHOW CTOPOHBI 10JISl, TO OCBETUTCS IepBas MojJoBUHA. MOXHO 100UThCA
M MIPOMEXKYTOUHOM OJMHAKOBOM OCBELICHHOCTH 00oMX moJjieil. Torga ycTaHOBKY CUMTAIOT HYJICBOW: HEOOJBIION
MOBOPOT aHajM3aTopa B Ty WIM HHYIO CTOpPOHY 0Opa3yeT B IoJjie 3peHHs IMONyTeHb (OTCI0/Ia M Ha3BaHUE
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 AEATENbHOTO BEIIECTBA, BPALIAIOUIMM HA YroJl (X , TO MOSIBUTCS MONyT€Hb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKEHHIO, CJIEAyeT TOBEpHYTh aHajJu3aTOp Ha Takoil ke yrom . DTOT yroi
OTCUHMTHIBAETCS C TOMOIIBI0 HOHMYca ¢ TO4HOCThIO no 0,1° Ha mkame 7, mepeaBHrarouieiicas mpu BpaleHUH
aHanmuzaropa. Mcrounuk cBeta 1 pomkeH ObITh MOHOXpoMaTHdeckuM. [Ipu mosb30BaHMM OENBIM CBETOM
yIOTPeOISAIOT CBETOQMIBTP 2, OOBIYHO COCTABISIOMIMI YacTh HOIAPUMETPA.

CyIecTByOT M ApYrHe THUIbI HMOJISPUMETPOB: B HHUX IOJE 3PEHHS COCTOMT M3 TPEX 4YacTell WM ABYX
KOHIEHTPUYECKUX YacTel. Y CTPOWCTBO ITHX MOJSPUMETPOB NMPUHIMIAAIHHO HE OTIUYAETCS OT OMHCAHHOTO. Y
HEKOTOPBIX MOIAPUMETPOB (CaxapyMETphl) Ha IIKajie HEMOCPEICTBEHHO MOKa3aHbl KOHLIEHTPAIMU TPOCTHUKOBOTO
caxapa.

Boinosnenne padotsl. [IpuroToBsioT pacTBOp caxapa HyKHOM KoHIleHTparui. 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 BUIUMYIO Pa3HHILY
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. OTcUeT Ha MIKalie MPOU3BOJAT C TOMOIIBI0 HOHUYCA.
[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. [loBTOopeHuem 3TmX neiicTBuii (3—5 pa3) moOHWBArOTCS XOPOMIEH CXOIUMOCTH OTCYETOB (C
ToYHOCTHIO 710 +0,1°), mocTe yero OepyT 3a HYJEBOW OTCUET CpeqHee W3 MONydeHHBIX 3HaueHui. [Ipu s3Tom HymB
LIKaJIbl MOXKET ¥ HE COBNAJaTh C HyleM HOHHWyca. PasHmia, T.e. OTCUET MO IIKalle B 3TOM Cilydae, MPeACTaBIseT
cO0OH WHCTPYMEHTANBHYIO TIONPABKY ( ;. 3HAK TIONPABKUA CYWTAIOT TOJOXKHUTEIHHBIM, €CIH HYJIb HOHHYyCA
pacmoyioKeH B IOJOXKHUTENbHOM HAMpPaBICHUW OT HyJs IIKanbl. VCTHHHBIE YIIBl BpalleHUs MOIYy4aloTCs
BBEIYATAHNEM HHCTPYMEHTAJIHHOU MOMPABKH (C € 3HAKOM) M3 MOIYIeHHBIX 0Tc4eTOB. CrIoco0 0TcyeTa ¢ MOMOIIBIO
HOHHYCa SCEH U3 puc. 3.
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Puc. 3. Otcuer no HOHUYCY

YucTyro NoJspuMETPHUYECKYIO TPYOKY CITOJIACKHBAIOT U HAMOJHSIOT HCCIIEyEMBIM PACTBOPOM; JUISI 3TOTO,
JepKa ee BepTUKAJIbHO, 3alOJHSIOT TaK, YTOOBI 00pa3oBaics BBIIYKIIBIA MEHHUCK. 3aTeM COOKY HaIBHTarOT 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

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

[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
TEPMOCTaTe), TIOCJIE YeTO CIUBAIOT U MEPEMENINBAIOT 00a pacTBOpa, MepeNrBas U3 KOJI00UKH B KOIO0UYKy. MOMEHT
CMCHICHUA OTMEYAKT II0 4YacaM (C TOYHOCTBIO 10 1 MI/IH); 9TO0O — MOMCHT HadaJla pCaKlHH. EMy OTBEYACT
HavaIbHBIA yron o, = (a,'-a,)V , rae V — oobemuast 101 pactBopa caxapa: V = Ve/(Ve + V).

OnopoKHEHHYI0 OT pacTBOpa caxapa MOJSIPHUMETPUUYECKY0 TpyOKy 2—-3 pasa CHoJlacKMBalT 3—5 i
MOJIyYeHHOH CMECH, 3aTeM 3allOJIHAIOT €€ 3TOM CMechl0 M TEePMOCTATUPYIOT. IS 3TOro moJspUMETPHUYECKYIO
TpYOKY BBOZSAT B My(Ty, Yepe3 KOTOPYIO HEIIPEPHIBHO MPOITyCKalOT BOAY M3 TepMocTara. HykHyi0 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.

W3mepeHust Npor3BOAAT Yepe3 ONpeieIeHHbIE IPOMEXYTKH BPEMEHH: B HauaJle PEakLUu — Yepe3 KaKIble
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
BJIMSIHUSL 3TUX IIOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO HMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Oto ymaercs, ecin TEXHUKA PabOTHI C MOJSIPUMETPOM XOPOIIO OCBOEHA MPH YCTAHOBKE HYJS M ONpe-
JIeTICHUY 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 poBectu 10 koHIa npu 60—70°C. IlosTomy oTaenbHYIO
TIOPIIMIO PEAKIMOHHOM CMECH 3apaHee IOMENMIAloT B TepMmoctar ¢ Temmeparypoit 60—70°C (He BeIme, BO
n3bexxanue paspymeHus caxapa) Ha 30—40 mun. Cmech HarpeBalOT B KOJIOOYKE C AJTMHHOM M Y3KOH LIEHWKOH, Ha
KOTOPOI OTMEUar0T YpOBEHb XHUIKOCTU. Ilociie oxiaxaeHus 10 TeMIepaTyphbl OIbITa B KOJIOOYKY JONHMBAIOT IO
METK{ TUCTHUTMPOBAHHOM BOZBI TOM YK€ TEMIepaTyphl (Tak Kak HEKOTOPOE KOJMYECTBO BOJBI HCIIAPSIETCS, OTYETO
M3MEHSETCS] KOHIIEHTPAIIHS PACTBOPA).

IMomy4eHHslit TAKUM 00pa30M Ipe/ieNbHBIN (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 ocTajach 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 cuny anauTUBHOCTH yroia BpalleHUs B MOMEHT t1 paBeH ¢, =a,y, +a,(l-Y,), OTKyja:
Y= (al - aw)/(ao _aoo)'

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

OueBHIHO, KOHLEHTPAIMK HEMPOMHBEPTUPOBAHHOTO caxapa B MOMEHTHI 11 W T2 paBHBI Cyy, H CyY,*

[Toaromy Ha ocHOBaHuU ypaBHeHHS (1):

© .

2303, o, -«
K= lg
tz _tl

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

aZ _aoo

e 2,303|goc0 -a, )

t o —a,
Oroii nocneaneit popMynoi cienyer Nonb30BaThCs AJIsl pacyera K.
Bce yribl BBOIAT ¢ MHCTPYMEHTAJIbHOM MomnpaBKkoi. MHCTpYMEHTaNbHYIO MOIMpPAaBKY CIEAYEeT BBOAUThH B
ciy4ae, Kkorjga oHa npesbimaet 0,2°.

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

2. Omnpenenuts KOHCTAaHTY CKOPOCTH B 3aBHCHMOCTH OT KOHIIEHTpAIIMHM MOHOB BOAOpOJa (KaTaln3HpOBATH
PCaKIUIO CHJILHOW U ¢1a00i KMCIOTOM MPH OJHOM M TOH K€ KOHILICHTPAIIUU WIH CUJIBHON KUCIIOTOW MpHU
JIBYX KOHIICHTPAIIUSX ).

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

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

Vron Bpamenus pacTsopa caxapa TSN

HavaibHblid IO BPAIIEHUS CMECH (X = .ooviiaiiiaiiinnesinnisise s

MOMEHT CMEIICHHUS ..... Yac. ... MUH.
Ne Bpemst | Bpems ot | Haii- Yron a:c 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 - o) | KepE Ax=...

Ipadmxn: (o - a)=f(t); 19(a, —x,)) = f(t).

Jluteparypa

1. TIlpakrudeckue paboTsl o ¢puznveckoit xumun: YuebHoe nocodue mist By30s / [loxn pen. K.I1. Mumienko,
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. EscrpatoBa K.U., Kynuna H.A., ManaxoBa E.E. ®usnueckass u KoijiouaHas Xumus: Y4eOHHMK. — M.:
Briciias mikosa, 1990.
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JlaGopaTopHasi padora 3.
HU3MEPEHUE MOBEPXHOCTHOI'O HATSAKEHUS PACTBOPOB ITAB

Hean padorel. 1. O3HaKOMIICHHE C METOJAMH M3MEPECHHS MOBEPXHOCTHOTO HarspkeHms. 2. IlocTtpoeHue
M30TEPMBbI IOBEPXHOCTHOTO HATsDKEHUs pacTBopa [IAB 1o skciepuMeHTaIbHBIM TaHHBIM.
N3mepeHre MoBEepXHOCTHOTO HATSDKEHUS JKUIKOCTEH, ONpe/IelIeHUE 3aBUCMOCTH ITOBEPXHOCTHOTO
HATSDKEHHS YACTHIX )KHJKOCTEH OT TEMITEpaTyphl, PacueT IMOJIHOW TTOBEPXHOCTHOW SHEPTHH U €
COCTAaBIISIOIIUX.

Bonpocni:
1. Uro Takoe MOBEPXHOCTHOE HATSKEHUE U, B KAKUX €IUHHULIAX OHO U3MepseTcs?
2. Kak 3aBUCHT TOBEPXHOCTHOE HATSHKEHUE OT MPUPO/BI BELIECTBA, 00Pa3yIOIEro MoBEpXHOCTh
(MEXMOJIEKYJIIPHOTO B3aUMOIEHCTBUS)?
3. Kakne MeTopI MCTIONB3YIOTCS [UISl ONpEIeNICHNS TOBEPXHOCTHOTO HATSHKEHHS JKUIAKOCTEH?
3. Ha yeM ocHOBaHO U3MepEeHHE MTOBEPXHOCTHOI'O HATSHKEHUS JKUIKOCTEH METOJJ0M KaMJUIIPHOTO
MOJTHATHS, METOJIOM HanOOJIBIIETO AaBJIeHUs My3bIpbKa Bo3ayxa (MeToa Pebunaepa), MeTogom
OTpbIBA KOJbLA U CTAJIATMOMETPHUUECKUM METOAOM?
4. Kak u nouemMy 3aBHCHT IIOBEPXHOCTHOE HATSDKEHUE TEJ OT TEMIEpaTyphl?
5. 1o xakoMy ypaBHEHHIO MOKHO PacCUMTATh MOJTHYIO IIOBEPXHOCTHYIO SHEPTHUIO?

Bapmuanr 1.
N3MEPEHME ITIOBEPXHOCTHOI'O HATAKEHUSA PACTBOPOB ITAB METOJIOM
HAUBOJIBIIEI'O JABJIEHUS B I1Y3bIPBKE

Kparkue Teopernyeckue mojoskeHusi. Meros 3aKiI04aeTcsi B TOM, YTO Yepe3 CTEKISIHHBIA KaluuIsAp B
XKHUIKOCTh BBIOYBAeTCA Iy3bIpEK BO3AyXa. Tak Kak IMOBEPXHOCTHOE HATSHKEHHE eCTh paboTa oOpa3oBaHMS WM
paspylieHus eIWHHUIBI TMOBEPXHOCTH, TO YCHJME, 3aTpaucHHOC Ha pa3phlB IUICHKM Iy3bIpbKa, OyneT
HPONOPIMOHATBHO MOBEPXHOCTHOMY HATSDKCHHUIO. DTO yCHIIME ONpelessieTcss TeM HauOoNbIuM aaBieHueM (P),
IpU KOTOPOM IIy3bIPEK OTpPBIBAETCS OT Kamwuiipa. B MOMEHT OTpbIBa Iy3bIpbKa BBIIOJHAETCS CIEXyIOLIee
PaBEHCTBO:

P = Pl“l/ll[p + PKaH (1)
1€ Pryyp — THAPOCTATUIECKOE JNABJICHUE CTOJI0A JKUIKOCTH B KAIMILIAPE:
Pmup :h(pz_pl)g (2)
rae h — FJIy6I/IHa HOpr)KeHI/Iﬂ KaHI/IJIJIHpa B XHUIKOCTb, Por P IJIOTHOCTU COOTBETCTBCHHO XUIAKOCTH U

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

Kar

rae O — MOBEPXHOCTHOE HATsDKeHHE, R — paamyc kamwispa, paBHBIE B MOMEHT OTPBIBA MY3bIphKa PaguyCy
KPUBHU3HBI €70 ITOBEPXHOCTH.
Eciu kanwutsp TOJMBKO KacaeTcsl MOBEPXHOCTH JKUAKOCTH, TO MOYHO TPUHSTH, uto h = 0, crieoBaTesbHo,

Pmp =0, uTorma

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

3Hauenne R MOKHO paccunuTarh 10 JaBJIICHUIO P , IPU KOTOPOM IIPOUCXOJAUT OTPLIB ITY3bIPpbKAa BO3yXa C

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

XOpouIo N3BECTHO:

Torna:
o= 20P _oyP. (5a)
2P, R,
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Ecmu 0603Haunth 9o _ |, TO
P0
o=KP. (6)

Cxema yCTaHOBKH IIpeJCTaBlIeHa Ha puc. 1.

]
Puc. 1. Cxema ycTaHOBKH IS OTIpEIeTICHNsI TOBEPXHOCTHOTO HATSHKCHHUSI METOJJOM HauOOJNBIIETO AaBICHUS
My3bIpbKa

Cocyn 1 ¢ uccnemyeMoid JKUAKOCTBIO COSAMHACTCS C HICTOUHMKOM Pa3psyKeHHUS — BOISHBIM KEKTOPOM 2.
JaBnenne u3MepsieTcsl HAaKIOHHBIM MaHoMeTpoM 3. Bo Bpems paboThl B cocyne Haj MOBEPXHOCTBIO KUAKOCTH
co3maeTcs pa3psUKeHHE B Pe3ylbTaTe TOTO, YTO M3 PKEKTOpa MCTEKAaeT BOZA, @ HaJl KANMJUIIPHBIM KOHYHKOM B
TpyOke 4 naBieHHe aTMOc(epHOe, 3TO MPUBOJUT K TOMY, YTO depe3 TPyOKy 4 3acachlBaeTcs BO3IyX M Ha
KallWUSIPHOM KOHYMKE ee oOpasyercs BO3AYLIHBIM My3blpeK. [Ipu AOCTHXKEHHMHM ONpeAeieHHOW pa3HOCTH
nasnennii (AP ) mponcxomut otpsiB 06pazoBasmerocs myssIpbKa:

AP=P-P_,
rae P — moka3aHust MAHOMETpa B MOMEHT OTpBIBA ITy3BIPbKA; Pary — IOKa3aHUs MaHOMETpA IPH aTMochepHOM
nasieHuu. Eciu Pary IPUHATH 3a TOUKY OTcUeTa (HyJIeBOE 3HAUCHHE LIKAJIbI), TO

AP =P,
rae P — MakcHMalibHOE JaBJICHHE Ta30BOTO ITy3bIPhKa.

Takum 00pa3oM, MPOCTHIM yMHOKeHHEeM K Ha 3HaYCHHE TOKa3aHWS MAaHOMETPA IMOJYYalOT BEIHYHHY
MMOBCPXHOCTHOI'O HATSKCHUSA HCCHGI{yeMOﬁ KUIKOCTHU

o,=KP.

Bemnunny K, kak ObUIO CKa3aHO BBIIE, OIPEACISIOT AKCIEPUMEHTAIBHO, HCIONB3Ys B KadyecTBE
CTQH/IAPTHOM JKUJIKOCTH IUCTWUIMPOBAHHYIO BOIY, MOBEPXHOCTHOE HATSDKCHHE KOTOPOI (O‘HZO) XOPOILLO

HU3BCCTHO:

K = Oho |
PHZO

Ipu6ops! u peaktussl. 1. [Ipudop Pebunnepa. 2. BonsHol axextop. 3.Manometp. 4. MepHbIe KOJIOBI Ha
50 cm® — 8 wr. 5. Mepnas nunertka. 6. Uccnenyemsie [TAB (o ykasanuio npenogasatens). 7. JUCTUIIMPOBaHHAS
BOJA.

IHopsinok BbINOHEHNS PadOTHI.

1. B cocyn npubopa Pebunaepa HaIMBalOT TUCTWILIMPOBAHHYIO Booy. Ee m0KHO OBITH CTONBKO, YTOOBI
KallWUIPHBI KOHYMK TPYOKH TOJBKO Kacajcs >KUAKOCTH. M30BITOK XHIKOCTH OTOMPAIOT Yepe3 KalWUIIPHYIO
TpyOKy, KaK 3TO J€NaeTcs MPHU UCIIOJIb30BaHUH TUIIETKH.

2. Ilpucoenuusitor npubop PeOunIepa Kk MCTOYHMKY Bakyyma, Jisi 3TOTO HAJIEBAlOT Ha €ro marpyook
PE3UHOBYIO TPYOKY, HAYLIYIO OT BOJISHOIO 3KEKTOPA.

3. OTMeuaroT HyJIeBOE MOKa3aHHUE MIKAIbl MAHOMETPA (Pary).

4. TIpoBepsItOT TePMETUIHOCTh YCTAHOBKH. JlJIT ATOTO TOHKOW CTPYWKOM CIHMBAIOT BOAY W3 BOJISTHOTO
MKEKTOpa, MOKa B COCyJe HE HAYHYT BBIIENATHCS IMy3BIPbKH BO3AyXa. 1oraa KpaH 3KEKTOpa 3aKpbIBAIOT U
yOexXIaloTCs, 4TO B TeUCHHE 2-3 MUHYT CO3IaHHOE B COCYJIE Pa3peKeHNE CoXpaHseTcst (KUIKOCTb B MAHOMETPE HE
omyckaetcsi). Eciiu naBjeHue B cocyie HOHMXKAeTCs (T. €. HET FepMETHYHOCTH), TO HaJI0 OOPaTHTHCS K JTa0OpaHTy.

5. PerynupyroT ciuB BOJBI W3 KEKTOpa TaK, YTOOBI B MUHYTY oOpaszoBaiioch 2-3 my3blpbka. Hemb3ss
JIOMyCKaTh 00pa30BaHUSl yCTOWYMBBIX I'PO3/AbEB MEJIKUX ITy3BIPHKOB MM CIMIIKOM MEAJICHHOE MX 00pa3oBaHUeE,
3TO BIHMSET HA TOYHOCTH M3MepeHus. [Ipu oOpa3oBaHWM My3bIpbKa JaBIEHHE MOCTENIEHHO HApacTaeT, JOCTHTaeT
MaKCHMyMa, TIpH OTPBIBE Iy3bIpbKa PE3KO MaJaeT M CHOBAa MEIJICHHO HApacTaeT MpH O0Opa30BaHUU CIIEAYIOIIETO
nmy3bIpbKa. JaBrieHne oTphiBa Iy3bIpbka COOTBETCTBYET MAaKCHMAIIbHOMY MOAHSATHIO )KUAKOCTH B MaHoMeTpe (P).

6. [IpousBoast 5 3amepoB U OEpyT CpeaHEe U3 TPEX MOCIETHUX (pcp’o), JIBa MEPBBIX 3aMepa HE YUUTHIBAIOT.

7. PaccunthiBaroT koHCTaHTy cocynaa (K) mo dopmyie:
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PPL»p‘o
rae O, — NOBEPXHOCTHOE HATSHKEHUE BOJIbI IIPH JIAHHOK Temieparype (Tabu. Ilpunoxenus).
8. B mepupix konbax Ha 50 cm® rotoBsar 8 pactBopoB ITAB 3amaHHON KOHIEHTpamuu (110 YKa3aHHIO
MIPEIo1aBaTes).

Tabmuna 1
HcxonHble TaHHBIE U Pe3yNbTaThl KCIIEPHMEHTA
T. = _
OIIBITA' GO —
Ne ¢, MOJIB/IM® IToka3zaHus MIKAJIBI MAHOMETPA, MM K o,
- P P, P P 2
p-pa R : 5 : ; P,=(P,+P,+P)/3 Ho/
H.0
1
2
8

9. U3mepstoT P aist UccielyeMbIX pacTBOPOB, KaK 3TO ObUIO CHENAHO Ul BOJbI, HAUMHAs U3MEpEHHE C
HanOosnee pa3zdaBineHHOro pactBopa. llepen mn3MepeHHSMH COCyX TIIATENBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pactBopoM. B xoze Bcex m3MepeHuil ciemar 3a TeM, 4TOObl HyJIEBOE IMOKa3aHHWE MAaHOMETpa (TOYKa OTCYeTa)
O0CTaBaJIOCh HCU3MCHHBIM.

10. PaccuuThIBatoT OBEPXHOCTHOE HATSHKEHHUE UCCIEAYEMBIX PACTBOPOB 10 POpMyIIe: o = KP,, -

11. Tlony4eHHbIe JaHHBIE CBOAAT B TaOIUILy 1.

Bapuanr 2.
ONPEJAEJEHUE 3ABUCUMOCTU BEJIMYUHBI IOBEPXHOCTHOI'O HATAKEHUSA "KUIKOCTH
OT TEMIIEPATYPbI

BennunHa NmOBEPXHOCTHOTO HATSDKEHHSI 3aBUCHUT HE TOJIBKO OT IMPUPOABI JKUAKOCTH, HO TaKXe U OT
temneparypel. C TOBBIIIEHHEM TEMIIEpaTyphl IMOBEPXHOCTHOE HATSHKCHHWE YyMeHbllaercs. HaOmogate 3Ty
3aBHCHMOCTb YI00HO MpH oMol npudopa Pedunnepa.

W3mepenrne mTOBEpXHOCTHOTO HaTsbkeHWs 1mo Mmertonxy II. A. PeOuHnepa ocHOBaHO Ha TOM, 4YTO B
UCTBITYEMYIO KUAKOCTH OIyCKAIOT BEPTUKAIBHYIO TPYOKY C KallMIISIPHBIM KOHYUKOM, Yepe3 KOTOPBIN MPOAYyBatOT
BO3AyX. M3mepstoT naBieHue P, mpu KOTOPOM M3 HIKHErO KOHIIA TPYOKHU OTAENSIOTCS My3BIPbKH BO3Ayxa. Yem
OoJiblIIe MOBEPXHOCTHOE HATSHKEHUE MCHBITYEMOH JKUIKOCTH, TeM OoJiblliee JaBIeHHE TPeOyeTcs Ul OTACJICHHS
My3bIpbKa BO3/1yXa.

Takum 06pazom,

O =KP, @)
rie O — BelMYMHA TIOBEPXHOCTHOrO HaTshKeHUs; K — MOCTOSIHHAs TpuOOpa, KOTOpas 3aBHCUT OT paauyca
KallWIISIPHOTO KOHYMKA TPpyOKu. [laBieHre B MOMEHT OTphIBa Iy3bIpbKa H3MEPSIOT MAaHOMETPOM.

Uto0b! onpeaenuTh KOHCTaHTY KanWUIspa, B Ka4eCTBE MCIIBITYEMON KUAKOCTH OepyT cHaydaia >KUIKOCTb,
MOBEPXHOCTHOE HATSHKEHHE KOTOPOW M3BECTHO, HAIIPUMEP MUCTWIIMPOBAaHHYIO Boxy. Eciu m3mMepuTh mpu 3TOM
MaKCHUMaJbHOE JaBiieHHe Po B MOMEHT OTPBIBA ITy3bIpbKa, TO KOHCTaHTa Mpubopa OyAeT paBHa:

K = %o. (8)
PO

BbruucnuB koHctanty 1o ¢opmyne (8), HaXOAAT BETUYMHY MOBEPXHOCTHOTO HATSHKCHHUS UCIIBITYEMOIt
KHUJIKOCTH IIPU Pa3/IMYHBIX TEMIIEpaTypax.

Ipunagne:xkHocTu A padoThl. ACHUpaTop A CO3AaHUS Bakyyma; HIMPOKas MpoOupka ¢ OOKOBBIM
OTPOCTKOM M MPOOKOI; ciMpTOBO MaHOMeTp co mikanoi; crakaH Ha 800-1000 mu; crakan Ha 400-500 ™
tepmometp (murst temmeparyp 10-100°C) ¢ penenusmu B 0,5°C; mITaTUB ¢ MIAPOKOH JIANTKOW IS TIOJBEIITUBAHUS
acrparopa.

Onwucanne npubopa aj1si U3MEPEHUS TOBEPXHOCTHOTO HATSHKEHUs 1o Metoay Pebunnepa. [Ipubop (puc. 2)
COCTOWT U3 CTEKJISTHHOTO cocyna 1 ¢ 6okoBoit TpyOKoit 4, K KOTOpoW mpuIlasH MaHoMeTp 5. Bepxuee oTBepcTHe
cocyna 1 IUIOTHO 3aKpBIBAIOT MPOOKOW 3, 4Yepe3 KOTOPYI NPOXOJHUT CTEKISIHHAs TPyOKa 2 ¢ OTTSHYTHIM
KallWUISIPHBIM KOHLIOM. V30THYTHIN KOHel TpyOKH 4 MpOIyCKaroT Yepe3 NpoOKy, IUIOTHO 3aKPHIBAIOIIYIO0 BEpXHEE
otBepcTHe acruparopa 6. Jis HarpeBaHUs KHIKOCTH B COCY/E JIO KEJIaeMOW TeMIIepaTyphbl €ro MorpyxarmoT B
00JIBIIION CTAaKaH C BOAOH (Ha PUCYHKE HE MTOKa3aHO), B KOTOPOM IOJICPIKUBAIOT TPEOYEMYIO TEMIIEPaTypy.
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Puc. 2. [Tpubop ans u3MepeHus MOBEpXHOCTHOTO HATSHKEHUs 1o MeToay Pebunpepa:
1 — cocyn; 2 — TpyOKka ¢ KamwUISIpHBIM KOHIIOM; 3 — MpoOka; 4 — OokoBas TpyOka; 5 —MaHOMeTp; 6 —
acripaTop; 7 — KpaH; 8 — Jaika.

Onucanue padoThI

Onvim. AcniipaTop HAIOJHSIOT BOAOH M IMOJ HETO MOACTABISIOT YallKy 8. B Hawane ombITa )KHAKOCTH B
060HX KOJIEHAX MAaHOMETpa JOJKHA HAXOIUTHCSA Ha OJIMHAKOBOM YpoBHe. B cocys 1 HanuBaroT Ha /4 €ro BHICOTHI
JUCTWIIMPOBAaHHYIO BOAY, BCTABISIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 Tak, YTOOBI KaNMJUISIPHBIA KOHEII ee
OKazaJicsl He3HAUYUTEIbHO HIDKE TOBEPXHOCTH BOABI B cocyne 1. [ToncTaBnsioT cTakaH ¢ HarpeBaeMoi BOJIOH Tak,
910o0Bl cocyn 1 ObUI MOrpyXEeH B HErO HAIOJIOBHHY CBOEH BBICOTHL. llocie Toro kak »xemaemasi TemIiepaTypa
YCTaHOBHUTCS, OTKPBIBAIOT KPaH / acluparopa HACTOJIbKO, YTOOBI Yepe3 Kamuuiap TPYOKH 2 My3bIPbKU BO3IyXa
BBIPBIBAINCH OJIMH 32 APYTUM CO CKOPOCTBIO, JTOIYCKAIOLIeH MOACYeT UX. YCTAaHOBHUB OMNPEENIEHHYIO YacTOTY
00pa3oBaHUs MMy3bIPHKOB, IPOU3BOIAT 10 MAHOMETPY HE MEHEE TPEX OTCUETOB MAKCHUMAJIBHOW Pa3HOCTH ypPOBHEH.
BeIBOZST cpenHIO BeNWYHMHY M3 3TUX OTCUETOB (Po). 3aKphIBalOT KpaH / U MPOBEPSIOT TEMIIEPATYPY B CTAKaHE C
HarpeBaeMoll Bomoi. Haxomar B Tabmuie (CM. MPUIOKEHHE) BEIMYHMHY IMOBEPXHOCTHOI'O HATSDKEHHS BOJBI,
COOTBETCTBYIOIIYIO TeMmepaTypy onbita. [lo ¢opmyne (8) BRIYHCISIOT MOCTOSHHYIO K Kammuisipa TpyOKd 2 Iuist
JAHHOTO TpHUOOpa.

BeuuBaror Bogy H3 cocyaa 1, BBICYIIMBAIOT €ro M TPyOKy 2; HaJUBAlOT B COCYIl BMECTO BOJBI
HCCIIEYEMYIO YKHUAKOCTh, MPEIBAPUTENHFHO OMOJIOCHYB €10 cocyd 1 u TpyOky 2. HarpeBaioT Boay B cTakaHe 10
30°C, moacTaBusIOT cTakaH mox cocyd 1 m B Tedenne 10 MUH pa3MemIMBarOT B HEM BOJY MEMIANKOH, YTOOBI
XKHUIKOCTB B cocyne 1 Harpenach 10 Toil sxe TemnepaTypsl. [IpuBoasT B neiicTBue acnupaTop, U3MEPSIOT Pa3HOCTb
ypoBHeii h B MaHOMeTpe, Kak ObUIO yKa3aHO BbIIIE ISl JTUCTH/UTMPOBAHHOW BObBI, W, TOJICTABUB 3HaueHHe K,
BBIYUCISIOT 10 (popmyrie (7) BeTUUMHY MOBEPXHOCTHOTO HATSKEHMs A uccinenyemoil xunkoctu npu 30°C. To
e caMoe MOBTOPSIOT Npu TeMmeparype 40, 60, 80°C.

JlabopaTopHasi pa6ora 4.
JIEKTPOKMHETHYECKHE CBOHCTBA KOJJIOMIHBIX PACTBOPOB

Henn padornl. 1. O3HakomiieHHe C siBICHUEM dJiekTpodopesa. 2.0mnpenencHue CKOPOCTH JIBUKCHUSI
YacTUIl B 3JeKTpuyeckoM nose. 3.0mnpeneneHue 3HaKa 3apsia U BEIUYUHBI ANEKTPOKUHETUYECKOTO MOTEeHIIMaIa
301151 OEPIIMHCKOH JIa3ypH.

Kparkne teopermveckue moJsoxenusi. 1lpn nermxennn tBepaoi wactuusl JI9C paspblBaeTCs MO Tak
Ha3pIBaEMOW TUIOCKOCTH (TpaHMIlE) CKONBKEHHs € 00pa3oBaHUEM 3apsHKEHHOW KOJUIOMIHOW YacTUIBl |
mudy3HBIX TPOTUBOMOHOB. BennumHa 3apsna KOJUIOWIAHOMH YacTHLbBI  XapaKTEpPHU3YeTCs BEJIMYMHON
3JIEKTPOKMHETHYECKOTO TOTEHIMana. Bce 53JIeKTpOKMHETHYECKHE SBIEHHS B JHOPOOHBIX 30X, a 3TO
3IIEKTPOOCMOC, 3JeKTpodope3, MOTEHIMAT TEUCHHUsS, MOTCHIUAN CEIUMEHTAIMH, ONPEACISIFOTCS BEJIMYMHOW W
3HaKOM ¢&-noTeHnuana. Bo MHOrom sra BeIMYMHA ONPENENISET M YCTOWYMBOCTH KOJJIOMIHOTO pacTBopa. JTy

Ype3BBIYAHO BaXXHYI0O B MPAKTHYECKOM OTHOIIEHWH BEIHYMHY OMNPEICNAIOT OOBIYHO HAa OCHOBE
AIEKTPOPOPETHICCKUX H3MEPCHHM.

Ecniu B KOJJIOMJHBIM pacTBOp OIMYCTUTh OJJEKTPOAbl M HA HHUX CO3/1aTh IOCTOSIHHYIO Pa3HOCTb
MOTEHIIMANIOB, TO KOJUIOWJHBIC YacTHUIlbl M MU y3HBIE MPOTUBOMOHKI OyAyT JIBHUraThCsl K MPOTHBOIIOJIOKHO
3apsKEHHBIM 3JIEKTPOAAM.

JIBrxeHne 9acThIl AUCTIEPCHON (Pa3bl OTHOCHUTEIHHO JUCIIEPCHOHHOM Cpeapl TOJ JCHCTBHEM BHEIIHETO
ANIEKTPUIECKOTO TIOJIS Ha3bIBAETCS IJICKTPOPOPE3OM.
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OnexkTpodope3 00HAPYKUBASTCS IKCIICPUMEHTAITHHO 10 BRIICIICHUIO Ha OTHOM M3 AJICKTPOAOB (HIIH OKOJIO
HEro0) JUCIIEPCHOM (ha3bl, a TAKXKE M0 CMEIICHUIO TPAHUIIBI Pa3jiesa «KOJUIOUTHBIA PacTBOP—IUCIIEPCHOHHAS Cpeaa
K OJTHOMY U3 DIICKTPOJIOB.

3HaueHue £ -TOTeHIHANa (B BOJILTAX) PACCYUTHIBACTCS U3 H3MEPEHHOM B XOJIE ONBITA CKOPOCTH JIBUKECHHUS

YaCTHll 10 YPAaBHCHUIO FeHBMFOJILHa-CMOleXOBCKOFO:
4y
&=""1" 3002, 1)

rae y U & — BA3KOCTh M JMDIEKTPHYECKAss MPOHMIAEMOCTh CPEIbl HA TPAHMIE CKOJNBXKEHUs, H — rpaaueHt

MOTEHLMaNa BHEIIHETO JEKTpUIecKoro nois; H = E/L, 31eck £ — npuioxXeHHas W3BHE Pa3HOCTh MOTEHIMAIOB
Ha snekTpoaax, B, L — paccrosnue mexay snekrpogamu, cm; U — ckopocTs anekrpodopesa; 3002 — nepeBoaHoi
MHOKMTEIb JUIS BBIYMCIIEHHUS & -TIOTEHIIMAA B BOJIbTAX.

3HaueHus ;; M &, NOJCTABIsSEMbIE B ypaBHEHHE I eabMronbua-CMoyXoBCKOro, 6epyTest OOBIYHO LIS

TUCTIEpCHOHHOM cpefpl. IIpu 3TOM, KOHEYHO, JOITyCcKaeTcs HEKOTOpasi OIMNOKa, TaK Kak Oyiarojaps MOBBIIICHHON
KOHIICHTPAI[MX UOHOB 3HAYCHUS ; U & B JBOWHOM JJICKTPUYECKOM CIIO€ UHBIE, YEM JUIS AUCIIEPCUOHHON CPENIbL.

Jlist BOZbI P KOMHATHOM TeMIlepaType MOMKHO € JOCTaTOYHON TOYHOCTBIO NpHHATH, uTo & = 81, = 0,01 IL

OTH 3HAYCHUS HCIIONB3YIOTCS MPH pacdeTe MOTEHIMAala B JaHHOW paboTe.

CkopocTh 37eKTpodope3a ONpPeaeIIaioT, UCIONb3Ysl METO MepeIBUTaoIIeics rpaHullpl. OH 3aKIT04YaeTCs
B TOM, YTO OKPANICHHBIA KOJUTOMIHBIN PAaCTBOpP MOMEINAIOT B 3MEKTPOHOPETHUECCKYIO SUCHKY, CBEPXY HAIMBAIOT
OOKOBYIO KUIKOCTh M HAOJIFOAIOT 32 CKOPOCTHIO NIEPEMEIICHUS TPAHHUIIBI pasjielia «30Jb—00K0Bas JKUIKOCThY MO/
NEHCTBHEM MPHUJIOKEHHON K 3JIEKTPOJaM pa3HOCTU MOTeHIHaIoB (£). B ogHOM KojieHe siueliky TpaHUIa pa3jena
MOJHUMAETCSI, TaK KaK KOJUIOMJHBIC YaCTHUIBI TNEPEXOASIT B OOKOBYIO JKHUIKOCTb, B JPYIOM — OIIyCKaeTcs,
MOCKOJIbKY KOJUTOUHBIC YaCTHIIbI JBMKYTCS BIITyOb KOJUIOMTHOTO PacTBOpA.

BokoBas xuakocTh HEOOXOMMa JIJIsl CO3JaHUs TpaHullbl pasznena. [Ipu BeiOope OOKOBOH MKHUAKOCTH K HEH
MPEIBABIISIOT CISAYIONINE TPSOOBAHUS.

1. BokoBast )KUIKOCTh HE JOJDKHA COEPKATh KOAryJTUPYIONMNX HOHOB M 110 CBOEMY COCTaBY JOJDKHA OBITh
ONMU3Ka K JTUCTICPCHOHHOM Cpejie 3011, HHAYEe TPU MEPEXO0/Ie YACTHIl 30111 B OOKOBYIO KHJKOCTh OyIET MEHITHCS
ToNmKHA TU(PY3HOTO CIIOS U, CIEA0BATENLHO, & -IOTEHLHAIL.

2.JInst momy4yeHusl YeTKON TPaHUIIBI pa3/iena He0OX0AUMO, YTOOBI AIIEKTPHUYECKast MPOBOAMMOCTh OOKOBOIT
XKHUIKOCTH Oblla paBHa WIM HEMHOro OOJbIIE 3JEKTPUUYECKOW NPOBOAMMOCTH 30js. BpimomHeHue 3TOro
TpeOOBaHUS BaXXHO €HIe M TMOTOMY, YTO oOOJerdaeT pacdeThl, TaK Kak [aJeHHe TMOTeHIHala B
a51eKTpoopeTHIecKoi TpyOke OyneT MPOUCXOAUTh PAaBHOMEPHO M TPaJUEHT MOTEHIMaja Kak B 30J€, TaK U B
OOKOBOH KMIKOCTH OyIeT UMETh OJMHAKOBOE MOCTOSIHHOE 3HaYeHne. Hanmydineld 60KOBOW KHIKOCTBIO SBIISIETCS
JMCIIEPCUOHHAsI cpeia u3ydaeMoro 30isi. Ee MOXHO BBIICIHTH M3 MOPIMHU 301151 C TIOMOUIBIO yIbTpaduIbTpaIny,
HEHTPU(PYTUPOBAHHS UITH 3aMOPaKUBAHUSL.

B HeckonbKO YNpOIIEHHOM CiIydae MOXXHO HNPUTOTOBHTH MOJEIBHYIO OOKOBYIO HJIKOCTh, OCHOBBIBAsSCh
Ha YCJIOBHUSX MOJYYEHHUS UCCIEAYEMOTO 30JI.

MpubGopsr u peakTuBbl. 1. Dnekrpodoperndeckas sueiika. 2. VCTOYHUK TOCTOSHHOTO TOKa
(manpsoxenns) 1o 300 B. 3. Konosr Ha 200 cm® — 6 . 4 Hunuunp Ha 150 cm®. 5. Crakansl Ha 50 cm® — 2 miT. 6.
IMunetku riaasusie — 2 wr. 7. 20%-ubiii pactBop Ki[Fe(CN)e]. 8. Hacwimennsiii Ha xonome pactBop FeCls. 9.
JuctuimpoBanHast BoJa.

Iopsinox BhINOTHEHNS PadOTHI.

BHMMAHMUE! Ha sueiliky momaercsi BbIcOKoe HampspkeHune! Bo m30ekaHme MOpakeHUsS TOKOM BCe
MOATOTOBUTENBHBIE M PETYTUPOBOYHBIE ONEpAlUY Ha SYEHKe MPOBOAST TOJIBKO MIPU OMKIIOUEHHOM HANDANCEHUU.
To e kacaercsi pa30OpKHM SYEHKW JUISI MBIThSl. 3alpeliaercsl KacaTbCs OTOJCHHBIX 4YacTeill AIIEKTPOJIOB,
COIIPUKAcCaTh UX, a TAKKE YKJIaJIbIBaTh JIEKTPOIbl BHE H30JIMPOBAHHBIX THE3].

Tlpucomosnenue sons beparunckou aazypu. bepmunckyio nasyps (rexcanuanodeppar (I1) sxemesa (1))
MOJTy4YalOT B PE3yJIbTaTe XUMHUUECKOH peakinu:

3K4[Fe(CN)e] + 4FeCls = Fes[Fe(CN)s]s| + 12KCI.

it Toro 4ro0B! OEpIMHCKYIO JIa3yph NOJIYYUTh HE B BUAE 0CaJKa, TaK KaK OHa HE pacTBOpMMa B BOJIE, a B
KOJUIOMTHOM COCTOSTHHH, HCXOJHBIE KOMIIOHEHTHl HEOOXOAWMO B35Th B HEIKBHUBAJCHTHBIX KOJINYECTBAX.
BermecTBo, B34TOE B M30BITKE, Oy/IeT 00pa30BbIBATh JBOWHOM SJIEKTPUUYCCKHIA CIION MHUIIEIUIBI U OMPEACNIATh 3HAK
3apsaa KOJUIOMIHOW YacTHIIBI.

Heo0xomumo coOimofaTh MOPSJI0OK B CMEINIMBAHWU PACTBOPOB HCXOJHBIX BEIIECTB: K pa30aBICHHOMY
pacTBOpY BeIIECTBa, KOTOpoe OyAeT B M3OBITKE, MO KAaIUIsIM IPH MHTEHCHBHOM IIEPEMEIIMBAHWU H00aBISETCS
pacTBOp BelllecTBa, KOTOPOe OyJeT B HEJOCTATKE.
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1. Ilonyuenue 3013 OepauHCKOU 1A3YPU C OMPUYAMENLHO 3APANCEHHBIMU KOANOUOHBIMU yacmuyamu. B 3
KOJIOBI HanuBaroT 1o 150 cm® JUCTHJUTMPOBAHHOM BOJBI U B KAXKIIYIO JOOABIISIFOT COOTBETCTBEHHO 8, 9, 10 kamnens
20%-noro pactBopa Ks[Fe(CN)e]. 3arem mnpu HMHTEHCHBHOM IEpEMEIIMBAaHUM BO BCE TPU KOJIOBI TJIa3HOM
MHUIETKON BIMBAIOT MO | Karwie HachleHHOro Ha xonozae pactBopa FeCls. TTomy4daroT 3016 OepIMHCKO#M JTa3ypH,
cradbunmzupoBanHblii Ks[Fe(CN)s], Muriemia koToporo umeer BuI:

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

2. INony4denue 301151 OSPIUHCKOMN JTa3ypH C MOJOKHUTENBHO 3apsDKEHHBIMU KOJUIOMTHBIMHU YacTuliamMu. B 3
KoNObl HanmMBarOT 10 150 cM® MMCTWIMPOBAHHOW BOABI M B KakIylo a006aBisior 1o 1 karne pactsopa FeCls.
3areM Tpu WHTEHCHBHOM NEPEMEIIMBAHWHA B KaXIyI0 KOOy TJIA3HON MUMETKOW BIMBAOT mo 1, 2, 3 kamim
pactBopa Ki[Fe(CN)eg]. IMomyuaror 3056 OGepiauHCKOW Ja3ypH, crabumusupoBanubiii FeCls, Muienia KoToporo
UMeeT BULL:

{m[Fes[Fe(CN)g]5] - N Fe* - Bn—x)CF}* - xCI-.

[lony4yennsle 30;m ocTaBmsAlOT Ha 5-10 MHH W B TEYCHHE 3TOTO BPEMEHH IIPOBEPSIOT 3HAK 3apsijaa
KOJUTOWTHOW YaCTHIBI C MMOMOIMIBIO (IIBTPOBATBHON Oymaru. Jlns mampHeimed paboThl MCHONB3YIOT OAWH U3
30JIeH 110 YKa3aHHIO MIPENOoAaBaTes.

[MoaroroBka mpubopa k padote. OmMycTUB 3aKUMBI, CHUIMAIOT ¥ MIPOMBIBAIOT CTEKIISTHHBIE YacTH MpuOopa
JUCTUIIMPOBaHHON BOAOM.

ToTOBAT GOKOBYIO KUIKOCTB, ISl 3TOTO HAMUBAIOT B KOOy 100 cM® IMCTHILIMPOBAaHHOMN BOIBI, T0OABIISIOT
10 xanens 0,1 mons/mm® pactBopa KCI, comepxumoe TIaTeIbHO NEPEMEIMBAIOT. 3aIUBAIOT OOKOBYIO KUIKOCTh
JI0 TIOJIOBHHBI KOJIEH TpeXKoJeHHOH suedku 1 (puc. 1) W ycTaHaBIMBAIOT S4YeMKy BEPTHKAJIbHO Ha OCHOBAaHHUU
LITAaTHBA, CIETKa 3a)KaB €€ CpeJHEe KOJIEHO B BUHTOBOM 3a)XMMe (sUeiKa JOJDKHA UMETh BO3MOXKHOCTh CKOJIb3UTh
B 3axkuMe). BeraBnsior snextponbl 4 B KpaifHWe KoyieHa sdeiiku 1. BcmomoraTenmbHBIA cocym 2 W MHTETKY
3aIOJHSIOT HUCCIIEAYEMbIM 30J1eM 0e3 My3bIpeil U yCTaHABIHMBAIOT €ro C 3aKPHITHIM 3aKUMOM 5 Ha INTaTHUBE TaK,
YTOOBI HOCHK MHITETKY 3 pacroiaraics 1Mo OCH THe3/la M He TOXOIWJ 10 ero JHA Ha 3-5 MM. OCTOPOXHO OTKpBIBas
32KUM 5, BBOJAT 30IIb B AYEHKY TaK, YTOOBI CKOPOCTH MOIBbEMA KUAKOCTH B KoseHax coctaBmsuia 0,2-0,3 mwm/c.
Korga anektpoas! 4 okakyTCsl IOTPY>KEHHBIMU B JKUJIKOCTh Ha 5-7 MM, 3aKHM 3aKpBIBAIOT. 3 KpalHUX KOJICHAX
MIPU 3TOM JIOJDKHA OBITh YeTKas IpaHHIa MEKAY 30JeM U OOKOBOH JKUAKOCTHIO. [locie 3TOro BKIIOYAIOT HCTOYHHK
NUTaHUA U NOAAK0T Ha 31eKTpoasl 4 HanpspbkeHue 100-300 B no ykazanuro npenoaaBaTes.

Puc. 1. IIpu6Gop mist HabmoeH!s AIeKTpodopesa

Buinonnenue onvima. OnpeneneHue 3IIEKTPOKUHETHYECKOTO TOTCHIMANA 30J51 PacCMaTpPUBAEMbIM
METOJIOM OCHOBAHO Ha OIPEJIEIICHNH CKOPOCTHU TIepEeMEICHHUS TPAHUIIBI 307151 10| BIUSHUEM AJIEKTPUIECKOTO TIOJIS.
[MomnepxuBast HaNpsHDKEHWE HA AJIEKTPOJIaX HA TOCTOSHHO 33JJAHHOM YPOBHE, Yepe3 KaKIble 5 MUH B TEUCHHE
ToJTydaca 3aluChIBalOT MOJIOKEHUE TPAHUIIBI 30JI1 B KAXKIOM U3 KpailHUX KOJIeH. J|aHHbIE HAOIIOJCHUHN 3aHOCAT B
tabmuiy 1. HaGmiomaroT mosiBieHHE My3BIPEKOB BOJOPOJa Ha OJTHOM W3 JJIEKTPOJOB. 3aKOHYMB HAOIIOJEHUS,
BBIKJTIOYAIOT UCTOYHHK IMUTAHUS U OTKIIFOYAIOT OT HETO AJEKTPOJIBL.

Taobmuma 1
OKCIEePUMEHTAIbHBIE TaHHBIC JIEKTPO(MOPETHIECCKUX M3MEPEHUI
E=..B, L=...cm
Ne T . MuH HOJ'IO)KCHI/IC T'paHUllbl B IpaBOM HOJ'IO)KCHI/IG T'paHUllbIl B JICBOM
i KOJICHE, CM KOJICHE, CM
1 5
2 10
3 15
4 20
5 25

39



ITo maHHBIM TAOJUIIBI CTPOAT rpauK B KOOPAWHATAX MEPEMEHICHUs IPaHUIbl N — Bpems sl MPpaBoro u
JIEBOTO KoJieHa. J[Jis pacuera BeMYMHBI (-TIOTEHIIMAJIA HCITOJIB3YIOT JIMHEHHBIA y4acTOK rpaduka

_ Ahnl, (2)
reg,E
rae , = 0,001 ITa-c — Ba3koCTh BOBI, AN — B3TOE C IMHEWHOH YacTH rpaduka CMEIEHNE TPAHUILIBI 307151 32 BPEMS
T,cM; & — IMDNIEKTPUYECKas NpOHUIaeMocTh Boabl, ipu 20°C £ —80,1; &, — sneKkTpuyecKas MOCTOSHHAS, &, =

8,85-10"? ¢/m; E — pa3sHOCTB MOTEHIMATIOB Ha 3JIEKTpoaax, B; L — paccrosHue MexIy SIEKTpOIaMH, H3MEPEHHOE
BJIOJIb KOJICH M JTyTH SYCHKHU, CM.
[Tocne MoACTaHOBKY NMOCTOSIHHBIX BEJIMYUH U TICPEBOHBIX MHOXKUTENEH YPaBHCHUE YITPOIIIACTCS:

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

&= 60-7-E-80,1-8,85-10
E= 23520 @)
£
e 60 — MHOYKHUTENb IS TIEPEBOa MUHYT B CEKYH/IBI; 1072 — MHOKMTEND JUIS IEpEBOAa Ah, L U3 caHTMMETpPOB B

METpBHIL.
B okoHuaTenbHOM ypaBHEHHH Ah , L mojcraBnstorcs B canTUMeTpax, T — B MuHyTax; Ah/7 — ckopocTh

NnepeMCUICHUA I'paHUIbI 30J14, cM/MuH. PaccuuThIBarOT é: -IIOTCHI A 110 JaHHBIM CKOPOCTHU JABMIKCHUS IIJIOCKOCTHU
CKOJIBXKCHHA B IIPABOM U JICBOM KOJICHAX. IIo pe3yibTaTaM H&6JIIO,ZL€HHI>'I 1 pacyuc€ToOB ACJIAIOT BBIBOJ O BCIIMYHUHE U
3HaKe é: -IIoTCHOHAala.

®opma oryera. OTYET IODKCH COAEPXKAaTh Ha3BaHHWE PAOOTHI, ONMHMCAHHUE €€ M, KPATKHH KOHCIIEKT
TEOPETUYECKON YacTH, KPaTKyl0 METOAWKY IIPOBEACHHS OIbITA, CXEMATHYECKHH PHUCYHOK Mpubopa s
Ha0JII0/IEHUsl CKOPOCTH 311eKTpO(opesa, 3a0NHEHHYIO TaOaMIly, TpaQUKH, BBIYMCICHHE & -TIOTEHIINATIA, BBIBOJIBL.

KOHTpOJ’[I)HI)Ie BOITPOCHI

=

Uro Ha3bIBaeTCs 3eKTPodhope3om?

Crpoenure Muriesu1 6epiuHCKoi stazypu, cradbunusupoBantbix FeCls u Ka[Fe(CN)s].

3. Kak paccyuTarh BeNMYHMHY OJEKTPOKHHETHYECKOTO IOTCHIHANAa HAa OCHOBE AICKTPO(OPETHUYCCKHUX
HM3MepeHuit?

N

Jluteparypa
1. IlpakTukym o kosutongHON xumun: Y4uebHoe nocodue / [lox pen. M.U. I'enspman. — CII6.: Jlans, 2005. — 256
c. (Yuebnuku 1y1g By30B. CrienanbHas TUTEPaTypa).
2. I'enbpman M.U., Kosanesnu O.B., FOctparoB B.Il. Kommoungnas xumus. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku 1151 By30B. CrienquasbHas JINTepaTypa).
3. banesun C. A., Epodees b. B., [Tono6aes H. Y. OcHoBbI puznyeckoit u koutongHoi xumun. M., 1973.
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TecTbl Kk pyOexkHOI aTTeCTAHHMOHHOH KOHTPOJIBLHOM padoTe N0 TUCHHUILIMHE
«Duznyeckas M KoJJIonHas xumus» (o6pasusi) (OITK-2, OTIK-8)
B pamkax I[Tonoxenus o 6amtsHO-periTuHTOoBOM cructeme COI'Y.

Tect 1

No Tema Yuciio Bonpocos Ilena Bonpoca Cymma 6asmioB

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

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

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

39-53

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

5 PacTBOpPHI 2IIEKTPOIUTOB, 26 1 5
HealeKTponuToB. Kprnockonus,
30ymrockonus. VloHHas cuia

pacTBOpPOB.
106-132

O6mas cymma 6ammos paBHa 15

1 py6e:xxHasi KOHTpoJIbHAsA padoTa, 3 ceMecTp
Buok 1
TepmoguHaMuKa - HayKa
0 B3aUMOIPEBPAICHUSX Pa3IMUHbIX (JOPM PaOOThI U 3aKOHAX ATHUX NPEBPAILECHUN
O B3aUMOIIPEBPAIICHUAX pPa3JIMIHbIX (I)OpM XUMHYCCKHUX IMTOTCHIMAJIOB U 3aKOHAX 3THUX npeBpameHHﬁ
0 B3aMMOTIPEBPAIICHUIX PA3TUIHBIX (POPM 9HEPTUHU U 3aKOHAX STUX IPEBPALICHAN
O B3aUMOIIPEBPAICHUAX PA3JINIHBIX q)OpM TCIUIOTHI M 3aKOHAaX 3THUX npeBpameHnﬁ

MareMarudeckas 3anuch 1-ro Hayaja TEPMOJUHAMHUKA

dQ = 0A+ U

oU =dQ + A
dU =dQ - dA
dU =6Q — oA

M3onupoBaHHas cucrema -

crcTeMa, KOTopasi 0OMEHHBAETCSI ¢ OKPY KAIOIIEH Cpeoi BemecTBOM, HO He 0OMEHHBAeTCs SHeprueit
cucTeMa, KOTopasi He 0OMEHHBAETCsI C OKpYKaIoIel cpeoil HU BeIeCTBOM, HU YHEPTHEH

crcTeMa, KOTopasi 0OMEHHBAETCSI C OKpPYKaIOIIeH cpenoi sHepruel, Ho He OOMEHUBAETCS BEIIECTBOM
crcTeMa, KOTopasi 0OMEHHBAETCsI C OKPYIKAIOIIEeH CPeoil U BEIECTBOM, H JHEpruen

3akpbITas cucrema -

crcTeMa, KOTopasi He 0OMEHHBAETCsI C OKPYIKAIOIIeH CPeoil HH BEIECTBOM, HH DHEPTUeH

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

cHucTeMa, KOTopasi 0OMEHHBAETCsI C OKPYIKAIOIIeH cpeoii snepruell, Ho He OOMEHUBACTCSI BEILIECTBOM
cucTeMa, KOTopasi OOMEHHMBAETCS C OKPYIKalollel cpeoil BEIECTBOM, HO HE OOMEHUBACTCS SJHEPTUCH
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MaremaTtnueckas 3anuch 1-ro Hayasia TEpMOAUHAMUKHI

0Q = 6A+dU

dQ = 8A+ 86U
AU = dQ + oA
dU = dQ - dA

®opMynupoBka 1-To Hauansa TEPMOJIUHAMUKHU:

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHUIO BHYTPEHHEH SHEPTUH CUCTEMbI MHHYC KOJHUYECTBO PaOOThI, COBEPLUIEHHON CHCTEMOH MPOTHB
BHEIIHUX CUI,

H3MEHEHHUE BHYTPEHHEH 9HepTuH PaBHO KOIHYECTBY COOOIIEHHOM CHCTEME TEILIOTHI MU/HYC KOJINYECTBO pabOTHI, COBEPIIEHHOH CHCTEMOi
MIPOTHUB BHEMIHUX CHII;

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

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

Beipaskenune 1-ro 3akoHa TEPMOANHAMHUKH 11 ©30XOPHOTO IpoLecca

du =0Q,
oU =0oH
du =Qp
AU =Q,

Beipaxkenue 1-ro 3aKoHa TEPMOAUHAMMKY I H300apHOT0 Mpolecca

6Q, =dH
0Q, =d(U —P-T)
6Q, =dH —P -V

6Q, =d(U +P-V)

MartemaTrueckas 3anuch 2-ro Hayajla TepMOIUHAMUKHI

-0
=
T squ
0S
4s > R
T
T-dS =dH
BmpaxceHI/Ie I-FO 3aKOHa TepMOJII/IHaMI/IKI/I JJIA I/I30TepMI/I‘IeCKOI‘O npouecca
P
Q, =R-T-In—
2
\Y/
Q =R-T:In-%
1
dQ=R-T-V -0V
dv
GQT = R T . 7

OTKpBITas cuctema -

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

cucTemMa, KoTopasi 0OMEHUBAETCS C OKPYKAIOIIEH cpeior U BEIIECTBOM, U dHEpTUei

cucTema, KoTopasi 0OMEHHUBAETCs C OKPYKaIOIIEH cpeioi YHeprueii, Ho He 0OMEHHBAETCs BENIECTBOM
cucTemMa, Kotopasi 0OMEHUBAETCS C OKPYKaIOIIEeH cpesiol BEMeCTBOM, HO HE OOMEHUBAETCSI SHEPTUEi

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

DHeprus - 3T0 Mepa CIIOCOOHOCTH CHCTEMBI

COBepIIaTh paboTy

OTZAaBaTh TEIUIOTY BO BHELIHIOIO CPELy

coBepIIaTh paboTy 1 00MIast KauyeCTBEHHAs Mepa JIBIKSHUS M B3aUMOACHCTBHS MAaTEpUH
OTZABaTh BEIECTBO BO BHEIIHIOO CPENY

CBoIiCTBa BHYTPCHHEH SHEPTHH CHCTEMBI B O0IIEM Cliydae
(GYHKIMSA COCTOSHUS CHCTEMBI

(GyHKIHS poliecca

9KCTCHCHBHAs (DYHKIIUS

HWHTEHCHBHAsI (QDYHKIINS

(GyHKUUS, paBHAs TEIUIOTE Ipolecca

¢GyHKUMs, paBHas paboTe mporecca

a0COIOTHOE 3HAUEHHE PYHKIINH HEU3BECTHO

BripaxxeHus, cripaBe/IuBbIe A1 U30XOPHOI! TeroeMkocTH Cy OJJTHOrO MOJIS HAEaIbHOTO ra3a
. aH\.
\ 0T )
( ac;\
s or ey
K(‘)U\
b or i
a4
aT ),
C-R
P
AU+W

BBIpa)KeHI/Ie INEPBOro Ha4vajia TCPMOJUHAMHUKHU, 3alITMCAHHOC C UCIIOJIb30BAHUCM pa6OTBI cucTteMbl W ¥ TEIJIOTBI mnmpounecca Q,

HUMECT BU]

Q=AU-W
Q=AU+W
AU=Q+ W
AU=Q-W
W=AU+Q

BBIpa)KeHI/IFI, CIIPABCAJINBBIC JISL a,I[I/Ia6aTI/I‘IeCKOFO nponecca € HACAIbHBIM TIa3oM (W - pa60Ta CHUCTEMBI, Q - TEIuIoTa
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

HpOHCCC 06paTI/IMOFO pacmmpeHuns 1 moib naCaJIbHOIO ra3da OT o0bema Vl a0 o0beMa VZ’ B KOTOpPOM U3MCHCHUEC BHyTpeHHCﬁ

SHEPruu ra3za OyaeT HauOOJIBIIIM:

agrabaTHYeCKuit

U30TEPMUYECKUI

U300apHbIH

H30TePMUYECKHil 10 00bEMa V1+0’5V2’ 3aTeM N300apHBIH 110 V2

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

43



Pabota cucremsl npu 06paTHMOM H300apHOM pacUIMPEHHH N MOJIb HJCAIBHOTO ra3a oT 00béma V., no 00béma v,

PV - Vl)
nR(InVZ— InVl)

0
—nCV(T2 - T1 )

Tenmora nponecca npu 06paTI/IMOM N30XOPHOM HAarp€BaHWU n MOJIb UJACAJIBHOI'O ra3a OT TECMIIEPATYpPbl Tl J0 TeMII€paTypbl

TszIpa)KaeTCﬂ Kak:
nR(T - Tl)
nR(InTZ— InTl)
nCV(T2 - Tl)
nC(T.-T)

P 2 1

Mepoii 6ecriopsiika TEepMOIUHAMUICCKON CUCTEMBI SIBIISCTCS:
SHTPOTIHS

OHTAJIbIINUA

BHYTPEHHSAS DHEPIUs

TemIieparypa

VIHTEHCHUBHBIM CBOWCTBOM TEPMOANHAMUYECKON CUCTEMBI SIBIISIETCS:
TeMIepaTypa

BHYTPEHHSSI SHEPTUs

00BbeM

SHTPOITHUS

B3aumHble mepexo bl TEMIOTH U pabOTh H3y4aeT
IIEKTPOXUMHUS

XUMHYECKash KHHETHKA

dboroxumust

TEpMOTUHAMHUKA

baok 2

TepMOXﬂMHﬂ - pasaei XHMHYECKOM TESPMOJANHAMMKU, HOCBHHICHHBIﬁ HCCIICAOBAHUSAM

HU3MEHEHHs] BHYTPEHHEN SHEPIUH XUMUYECKUX PEaKIni
HU3MEHEHHUS KOJIMYECTBA SHTPOIIUY XUMUUYECKUX peaKLui
TETJIOBBIX 3(PEKTOB XUMHUUYECKHUX peaKIuii

W3MEHEHHMSI JJIEKTPUYECKON pabOThl XMMHUUECKHUX PEaKIHii

Kaxwue mpoueccsl MpoTeKarT IIPU PACTBOPEHHUH BEILECTB B Boje?
XUMHYECKHE

¢dusngeckue

XUMHYECKHE U QU3NUecKue

MEXaHWYeCKHe

Kakas TepmonuHaMudeckas GyHKINS BeIpaXkaeT n300apHBIH TeTI0BOi 3 deKT?
(AU)vqr
(AH)p.x
(AU)sv
(AH)sp

Kak BbIPpAKACTCA I/I306apHa$I TEIIOEMKOCTh?
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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
KOA(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 00pa30BaHUs npOLYyKTOB PEaKIIUH U UCXOJHBIX BEIIECTB, YMHOKEHHBIX Ha CTEXMOMETPUUYECKHE
K03(hHULHEHTHI

Tem1oBoii 3 HeKT XMMHUIECKOH PEAKINK ONPEAEIIETCS TI0 (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 TerutoemkocTs (Cp) BBIpaXKaeTCsi pAaBEHCTBOM:

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 oOpatumMoM n300apHOM HArpEeBaHUH HUICATHHOTO ABYXaTOMHOTO ra3a B KOJHUYECTBE 2 MOJb 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 00PAaTHMOM aJHa0aTHYECKOM PACIIMPEHUH HACaJbHOTO OJHOATOMHOTO ra3a B KOJHMYECTBE 3 MOJb, €CIH
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
3 v,
-ZRTIn2
2 M
.
- ER’Z’II‘L—2
2

"
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¥
RT 2

1

V.
RTIn—2

"

I
- RTIn2
Vl

VYpasrenue [ n606ca-I'ensmronbpiia MOXKET IMETh BHIT (BO3MOKHO HECKOJIBKO BAPUAHTOB MPABIIIEHOTO OTBETA):

g =VdFP - SdT
58

Tl . A
ar |~ T

G=H+T(E]

aT ),

A

7| s
aT | T T

P

i = o

Co Ll a P

AG=AH +T[%J
ar b

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

I'enpmrosbiia (M3MEHEHHEM 00beMa KOHICHCHPOBaHHbBIX (ha3 mpeHeOpeus):
Ca(OH) +CO_=CaCO__ +HO
2(p-p) 2(r) 3(tB) 2 (x

CaO +CO_ =CaCoO
(tB) 2(r) 3(tB)

2AsH. =2As +3H
3(r) (1B) 2(r)
Pb +PbO_ =2PbO
(TB) 2(B) (TB)
+Sb O +4C =2Sb +4CO
2 4(tB) (TB) (TB) (r)
Si_ +2Li O =Si0O_ +A4Li
(tB) 2 (18 2(tB) (tB)

)

)

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

GbyHKIMA npoliecca

9KCTEHCUBHAS (DYHKIH

WHTEHCUBHAs (HYHKIHS

(byHKIMS, paBHAs TEIUIOTE Mpoliecca

¢yHKIWMsA, paBHas paboTe mporecca

abcomroTHOE 3HaYeHUe (DYHKIMH paBHO NMaplIuaabHOW MOoNbHOH sHepruu [ mb6ca

TennoconepkaHue pacIIMPEHHON CUCTEMBI — 3TO -
SHTPOIUS

SHTAJbINA

BHYTPEHHSS YHEPTUSL

TeMIIeparypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJUHAMHUYECKOU CHCTEMBI SBIISETCS:
TeMIepaTypa

JIaBJICHHE

o0beM

KOHI[EHTPAIHSI
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BzanMHbIe TIepexobl TETUIOTH B pabOThI H3y4aeT:
SIIEKTPOXHUMHSI

XUMHUYECKash KHHETHKA

(doroxumus

TEPMOJUHAMHUKA

JKuBast kieTka sBIsSETCS:

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

[Ipu npoTekaHNH peaxuu N2+3H2:2NH3

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

Temnosoi a¢dexr (AH) peakuuu 2Mg+C02=2MgO+C paBeH:

237,7 xJx/Momb

-345,6 xJIx/MoOIb
-541,4 xJIx/Mo0Ib
-809,6 xJI>x/MOIIb

PaccunTath KanopuitHOCTb NPOAYKTa, copepxartero B 100 r mpoxykra 11,6 T 6enkos, 0,3 rxupoB u 5,0 T yriIeBo0B. KAIOPHHHOCTH OEITKOB
1 yraeBoaoB — 17,1 KIk/T, skupoB — 38,8 Kmk/r

228,8 x/[x/100r

375,23 xIx/100r

295,5 x1x/100r

669,12 x/Ix/100r

Buok 4

YKaxuTe MPU3HAKH XUMHYCCKOTO PABHOBECHS, €CJIM B Ka4eCTBE KpUTEepHs ucnob3yercs Ci = const:
KHHETHYECKUH (IMHAMHYECKUH);

tepmomuHamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

koHIeHTpaimonHsiii (T = const, V = const);

koHieHTpaiponnsiid (T = const, P = const).

VKaxuTe MPU3HAKA XUMHUYECKOTO PABHOBECHSI, €CIIM B KAUECTBE KPUTEPHS MCIIONIB3YETCS pi = CONSt:
KWMHETHYCCKUH (TMHAMUYECKH);

tepmoaunamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

koHIeHTpaimonHsiii (T = const, V = const);

KoHIeHTpalonHsli (T = const, P = const).

YKaXKHTe IPU3HAKA XHMAYECKOTO PABHOBECHS, €CJIH B KAYECTBE KPUTEPHs HCIONb3yercs U = U
KWHETHYECKUH (IMHAMHYECKHH);

tepmomunamuueckuit (T = const, P = const);

tepmomunamuueckuit (T = const, V = const);

KoHIeHTpaluonHbIi (T = const, V = const);

KoHIeHTpanuoHHsbIi (T = const, P = const).

Vkaxurte MPU3HAKU XUMHUYCCKOT'O PABHOBECHS, €CJIN B KaUYCCTBC KPUTCPUA UCIIOJIb3YCTCH AG r =0:

KHHETHYCCKUH (IMHAMIYCCKUIH);
tepmounamuyeckuii (T = const, P = const);
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tepmomuHamuueckuit (T = const, V = const);
KoHIIeHTparmonHbIii (T = const, V = const);
KoHteHTparmonHsiii (T = const, P = const).

VYkaxure IMPpU3HAKU XUMHUYECKOT'0 paBHOBECHS, €CJIM B KAYE€CTBE KPUTCPUA UCIIOJIB3YCTCA AAI’ = O .

KHHETHUYECKUH (AMHAMHUYECKUH);
tepmoqunamudeckuii (T = const, P = const);
tepmoaunamudeckuii (T = const, V = const);
KoHIeHTparonHbii (T = const, V = const);
KoHteHTparonHsiii (T = const, P = const).

Tumnel paBHOBeCHH B 00paTHMBIX Ipoleccax, npoTekaromux 1o cxeme NHsip + H2Opg — NH4OHpy:
TUpaTanys BEIecTBa;

TUIPONN3 MO KATHOHY;

reTeporeHHas XUMUUYEeCKas peaKius;

TOMOI'CHHAasA XUMHUYCCKas pEaKIs;

PacTBOPEHHE U JHUCCOIMANUS MalOpacTBOPHIMOIO B-Ba;

TwuIbl paBHOBECHIA B 0OpaTUMBIX TpoIieccax, mporekarmux mo cxeme Hagy + Clyry — 2HCl
rHJpaTanys BellecTBa;

reTeporeHHas XUMUYeCKas peaKius;

TOMOTCHHAs! XUMHYECKast PeaKmusi;

ANIEKTPOJIUTHYECKAsT TUCCOLHALINS;

PacTBOpPEHNE H AUCCOLMALINSA MAIOPACTBOPHMOTO B-Ba.

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

ruaparanus BEIICCTBA,

TUAPOJIN3 11O KaTHUOHY,

TUAPOJIN3 11O aHUOHY,

TOMOI'CHHAsA XUMHUYCCKas pEaKIs;

PaCcTBOPCHUC U JUCCOMAalUA MaJIOPpAaCTBOPUMOI'O0 B-Ba.

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

JIeTHIpaTalysl BEIIeCTBa;

reTeporeHHast XUMHYECKasl peaKiusi;

TOMOTCHHAs! XUMHYeCKast PEaKiusi;

pPacTBOpPEHUE U AUCCOLMALIS MAJIOPACTBOPUMOTO B-Ba.

Tl paBHOBECHIA B 0OpaTUMBIX TIporieccax, mporekarommux mo cxeme CaCl oxy + 6H20g — CaCly - 6H20:
THIpATAIUs BEIICCTRA;

JIeTUIpaTaIlys BEIIeCTBa;

TETEPOrcHHast XUMHUYICCKas peaKIus,

TOMOTCHHasA XUMHUYECKasd peaKnusi,

pacTBOpeHne U JUCCOIMALIUS MAIOPACTBOPUMOTO B-Ba.

Tunel paBHOBECH B 00paTUMBIX Mpolieccax, mporekaronmx 1mo cxeme HaPOsp) — H Erp) + H,PO Z(p) :

ruaparanus BEIIECTBA,

TETCPOTrCHHAsA XUMHNYCCKasd pCaKIUA,

TOMOT'CHHAA XUMHUYCCKasA PEAKIINS,

QJICKTPOJIMTUYCCKAA JUCCOUaus,

PaACTBOPCHUEC U JUCCOTMAIUA MAJIOPACTBOPUMOI'0 B-Ba.

Tursl paBHOBeCHH B 00paTHMBIX Ipolieccax, MpoTeKaroiux no cxeme PO izp) +H20 (,, — HPO ﬁ(p) +O0H !

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

TepMOZ[I/IHaMI/I‘{eCKOC YpaBHCHUA, OTpaAXKAOIIUEC BJIUAHUEC USMCHCHUE TCMIICPATYPHI IIPU P:C0n5t, Ha COCTOSIHUC XUMHWYCCKOI'O

PpaBHOBECHUA:
AG(T)=-RTINK ;+RTInIT,

AA(T)=-RTIn K¢ +RTInI¢_

din Kp _ AHy
dT RT?

dinKg _ AUy
dT Rr7Z
dinKy — Av
P P

TepMOL[I/IHaMI/I‘{eCKOC YpaBHCHUA, OTpaXaromue BJIUAHUC U3MCHCHUEC TCEMIICpATYphl IMpHU V:COHSt, Ha COCTOSHUC

XUMHUYECKOI'0 paBHOBCCHUS:
AG(T)==RTInK ,+RTInTI_

AA((T)==RTIn K¢ +RTInTI¢_

dinKp _AHp
dT RT2

dinKe AUy
dT  RT2

dinKy — Av
PP

TCpMO,I[I/IHaMI/I‘IGCKOC YpaBHCHUS, OTPAXKAOMINC BINAHUC U3MCHCHUC NAaBJICHUA IPH T= ConSt, Ha COCTOAHHUEC XUMHUYCCKOTO

PaBHOBCCHUA:
AG(T)=—-RTINK ,+RTInIT,

AA((T)=-RTIn K¢ +RTInTI¢

dInKp AH/
dT  RT2
dinke _ AUy
dT _RT2
dinK,  Av
P P

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

XUMHUYCCKOI'0 paBHOBCCHS:
AG(T)=—-RTInK ;+RTInTI,

AA((T)==RTIn K¢ +RTInII_

din Kp _ AHy
dT RT2

dinKe AUy
dT  RrT2

dinKy — Av
P P

TepMonuHaMHu4eckoe ypaBHEHHUS, OTpaXkalollue BIMSHHE M3MEHEHHE cocTaBa mpu | = const, V = const, =Ha cocrosHHe

XUMHUYECKOT'O PABHOBECHSA:
AG(T)=—RTInK ,+RTInTT,_

AA(T)=-RTIn K¢ +RTInII

dinK, _ AH,
dT  Rt?
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dinKe AUy

dT RT2
dinKy _ Av
P P

BeIpaxkeHHe KOHCTAHTHI paBHOBecHs A1 peakuu Fex03 + 3Haw — 2Feq + 3H2O (Trma aA + bB — qQ + dD):

Pd
K,= 8
B
PD
Kp :Pi
B
d
« PP
p Pb
B
pA
sz—‘i
PB
K,=—2
PA

Bripaxkenne koHCTaHThI paBHOBecus 11t peakuuu 2COry + SOz — Sepoms) T 2COxr (THHA 8A + bB — qQ + dD):
Po-Pp
Kp=
Pa -Pg
Pd
K, = %
I:>B

K =
PP

BripaskeHne KOHCTaHThI paBHOBecHs! ist peakini CSyp + 302¢) — COyr + 2SOy (Tnna aA + bB — qQ + dD):

Cq-Cp
¢ CcpCg
Po-P
Kp=-2 >

Pa -Pg

Po

= pip
A" B

K _ Py-PS
p Pb
B
. P3PS
P pa.pb
A''B

Bripaskenne koHcTaHThI paBHOBecust st peakuun 2CrClsw) + 3Hawy — 6HCIy + 2Crq (tuma aA + bB — qQ + dD):

_Po-Pp
P Ps-Py
Pd
K, = o8
B
K,=1
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d
__Pg.PD

K. =
P opa.pl
q
_Po
Kp=—>
Pg

Beipaxkenue koHCTaHThI paBHOBecust s peakuun 4NH3 + 5054y — 6H20(r + 4NO( (Tuma aA + bB — qQ + dD):
CoCp
Ca-Cg

c

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

Pd
Kp:_Db
Pg
)
K,=-2
Pg
K, =1
q
_Pq
Kp =—
Pg
Po
K, =-—2
A

Cq-Cp

BeIpaxkeHne KOHCTaHTBI paBHOBecHst A1 peakuun SiOzw) + 2Mgay — 2MgO(y) + Sig (tuma aA + bB — gqQ + dD):
Cqo-Cp
Ca-Cg
d
Pp
p P a P
Al

C
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Py Pg

K, = o
K,=1
d
Pg-PS
K, = .
PA-PR

Beipaxkenune konctanTsl pasHoBecHst 1ist peakuuu CH3zOH ) + CH3COOH ,—CH3COOCHS3p) + HoOf (Tma aA + bB — qQ
+dD):

Cq-Cp
“ cp-Cp

Beipaxenune konctantsl papHoBecust 1ist peakiun CHCl3 + Clagy — CClag) + HCl(ry (Tima aA + bB — gqQ + dD):

pd
Ky :_Db
I:)B
P
K, =2
PB
P3PS
K, = -
PA-Pg
pq
Kp=—
PB
I:)D
K, =
PA

[Ipu HekoTopoOil TEMIIEpaType B cUCTEME A(r + B(r) :C(r) + D(r)’ HaxoJsuieics B XMMUUYECKOM PaBHOBECHH, KOHLIEHTpALUH A,

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

2
4
0,5

CooTHotieHre Mex Iy Kouctantamu pasHoBecust K, n Ko mist peakmun SOory + Clary — SO2Clory
K,= K.

K, = K (RT)?

Ky=K¢- RT

K=K, RT

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

K.=K, (RT)®
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Ky= K. RT

K=Ky RT
CootHomenne Mexay KoHcTanTamu paBHOBecus Kp u Ke ms peaxmmm 3Hory + Ny —2NH;30:
K,= K
K.=K, (RT)?
K,=K¢-RT
K=K, RT
CootHoleHre Mex 1y koncrantamu pasHoBecust K, u K mist peakuun PClsiy —PClsqy + Cla:
K,=K¢
K=K, (RT)®
K=K.-RT
K=K, RT

CootHoeHre Mex 1y Koncrantamu paBHoBecust Ky, n K mins peakuun FeCls + 6H20) — FeClz - 6H20:
K,=K.

K,=K(RT)®

K.=K, (RT)?

K.=K, (RT)®

CooTHomeHne Mexxay KoHctaHTaMu paBHoBecust Ky u Ke ams peakuun CeHe(ry + 3H2r) — CsH iz
K=K, (RT)?

Ky, = K(RT)®

Kp=K.-RT

K.=K, RT

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

K= K.(RT)?

K.=K, (RT)?

K.=K, (RT)®

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

K= K(RT)®

Ky, = K(RT)®

K.=K, (RT)®

CooTHoleHre Mex1y Koncrantamu paBHoBecust Ky, n K mins peakuun 2Fe(OH)s3w) — Fe203¢0 + 3H20(:
K,=K¢

K=K, (RT)®

K= K(RT)?

K.=K, (RT)8

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

K= K(RT)®

K.=K, (RT)®

K=K RT

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

o Kee _AH (11
Kpl R\T4, T,

e AU (11
K, RIT T,

€1
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dInKp _AH,

dT  RT'
dinK, AU,
dT  RT?

MaremMaTrueckoe ypaBHEHUE U300apbl XAMUIECKON peakunu B muddepeHnnaipaoil Gpopme:

nfe _AH (11
K, R\TL T

dInKID AH,
dT  RT
dinK, AU,
dT  RT?

AA, =-RTInK,

Maremarudeckoe BBIPA’KCHUC U30X0Pbl XAMHYICCKOMN pcaknuun B HHTCFPaJ'IBHOfI (I)OpMeZ

|nKp2 =A7Hr i_i
Ko, R \T, T,

din Ko _ AH,
dT  RT"
dinK, AU,
dT  RT?

MaremaTHyecKoe BEIPaKCHUE U30X0Pbl XUMUIECKON peaknnu B auddpepeHnnanbHon popme:

IKCZ AU, (1 1
n = -
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 Q Danp]
pa b

A - PB
AA, =-RTIK,
AG, =—-RTIn Kp
d

P2 .Pg

Kp

MaremaTtnyeckoe BRIpaXKCHUE ypaBHEHHS u3zomepmul ipu V=CONSt:

pd . pd
AG_RT[In Q2 in KPJ
Pa b

A - PB
d
cy-ch
AA, = -RTINK, +RTIn -
C,%‘-CB
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AA, =-RTINK,
AG, =-RTInK,

Martematuyeckoe BBIPpA’KCHUEC YPABHCHUS U30mepMbl XUMHYECKOMH peakuunu npu AGr:O:

pd . pd
AG=RT/In-2—2 K,
P2 -Pg
ch-ch
AA; =-RTInKg +RTIn—2—
Ca -CB

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

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

d
C4-Ch
AA; =-RTINK; +RTIh—2——
ca -ch
P -PS
AG =RT[ In-2 'f)—pr
PA -Pg
AA, =-RTInK,
AG, =-RTInK,
MaTGMaTI/I‘IGCKOG BBIpa)KeHI/Ie ypaBHeHI/ISI 3aBUCUMOCTHU Kx oT P:
K P
In—2 — AyIn—%
Xl P2

Ke, _Aur(l_lJ
¢ R{Ty T

q d

" pa.pp

Maremarnyeckoe BBIPAXKCHHUEC 3aKOHA I[eﬁCTByIOHIHX Macce Jid paBHOBECH B UACAJIBHBIX CUCTEMAX!
q  pd
K. =PoPo
P Pa Pb
A'"B

|nKP2:AHr i_i
K, R\ T

P
In—2 - AvIn—L
Xl PZ
baok 5.

PactBops! - 3TO

JABYXKOMITOHCHTHBIC TOMOT€CHHBIC CUCTEMBI
MHOTI'OKOMITOHCHTHBIC 'OMOI'CHHBIC CUCTCMBI
CME€CH HECKOJIBKHUX BCIICCTB

CUCTEMBI, IIPU 06pa3OBaHI/II/I KOTOPBIX BBIACIIACTCA TCIJIOTA



KomnuraTuBHEIME CBOWCTBAMH PACTBOPOB Ha3BIBAIOTCS TaKHe, KOTOPBIC ONPEIEIITIOTCS
MIPUPOIOH YaCTHIL]

KOHIIEHTpallMel 4acTuIl

pa3MepoM YacTHIL

MIPUPOIOHN pacTBOPUTEINS

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

i=1-(v+1l)a

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

AnoManpHas TMOJABMKHOCTb NOHOB THAPOKCOHUA B BOJAHBIX pacTBOpax 00BIICHSIETCS:
3NMeKTpOoGOopeTHICCKUM IPPEKTOM

penakcaoHHbIM 3 dexToM

YMEHBIIEHUEM BsI3KOCTH PacTBOpa

CHIDKCHUEM CTEIICHHU JTUCCOLHAIIH

YBEJIMYCHUEM CTETICHU TUCCOLUAIINT

scra)eTHHIM MEXaHU3MOM TIePEeHOCca MPOTOHA

YBEJIMUYCHUEM KHHETHUECKOI SHEPTHH HOHOB

3HayeHUE, KAKOTO CBOMCTBA JJOJDKHO OBITh M3BECTHO JJIS pacueTa CTEICHH TUCCOIMAIINH C1ab0ro JIEKTPOJIUTA B PACTBOPE
JIaHHOM KOHIEHTpaIuu?

MOBBIIICHUE TEMIICPATyPhl KUIICHHSI PaCTBOPA

TEIUIOTa 00pa3oBaHMs PacTBOpa

KO3 PUIUECHT MPETOMIICHUS] PACTBOPUTEIIS

BSI3KOCTh pacTBOpa

TeMIepaTypa 3aMep3aHus pACTBOPUTEIIS

3HayeHne, KaKOT0 CBOMCTBA JOIDKHO OBITh M3BECTHO JAJIS pacdeTa CTEIIeHH IUCCOIMANNHU CTab0To IEKTPOJINTA B PACTBOPE
JIaHHOM KOHLEHTpauuu?

MapIUATEHBIA MOJBHEIA 00BEM PacTBOPUTEIS

YACTBHEIN BeC pacTBOpa

TeMIlepaTypa KUIEHHs PaCTBOPUTEIS

KO3 PHUIUEHT aKTUBHOCTH PACTBOPUTEIS

MIOHIKEHUE TeMIIepaTyphl 3aMep3aHus pacTBopa

3HaueHue, KaKOTO CBOMCTBA HYKHO 3HATh JUIsl pacueTa CTETIeHH JUCCOIUAIINH cl1ab0ro AIIEKTPOJIMTA B PACTBOPE TAHHOM
KOHLEHTpauuu?

yAeTbHAS TETIOEMKOCTh

TEIUIOTa 00pa3oBaHUS

OCMOTHYECKOE JIaBJIIEHUE

PacTBop KMIIUT Npu Temneparype:

OoJbIIeH TeMIIepaTypsl KUIICHUS PACTBOPHUTEIS

PaBHOM TeMIlepaType KUIIEHUs paCTBOPUTEIIS

HUKE TEMIIEPATYPbl KUIIEHUSI YUCTOTO PACTBOPUTEIISL

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

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

KOHLIEHTPALMS U 3JIEKTPOIIPOBOIHOCTh

HWOHHAs CHJIa ¥ YKCIa epeHoca

3apsi/i MOHA U KOHLIEHTpauus

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

OonpLIeil TeMIIepaTyphl 3aMep3aHust PACTBOPUTEIS

paBHOI1 TeMIIepaType 3aMep3aHus PaCTBOPHTEILI

HIDKE TEMITepaTyphbl 3aMep3aHus YHCTOTO PACTBOPUTENS

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

PactBopuMOCTB — 3TO -

KOHIICHTpALMsL PaCTBOPa

MaKCHUMAJIbHO BO3MOJKHAs KOHLICHTpaUs pacTBopa
KOHIICHTpAIUs HACBILIEHHOTO pacTBOpa

CKOPOCTb PACTBOPEHHUS BELICCTBA

JlaBneHue napa Haj pacTBOPOM:

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

PactBop 3amep3aer npu Temneparype:

GoblIeH TeMIepaTyphl 3aMep3aHusl PACTBOPUTEILSL

paBHOI TeMIepaType 3aMep3aHusl PaCTBOPHTEIS

HIDKE TeMIIepaTyphl 3aMep3aHus PAaCTBOPHUTEILS

IIpH CPEAHEH TeMIepaType MeXay TeMIIepaTypaMy 3aMep3aHus PACTBOPUTENSL M PACTBOPEHHOT'O BEIIECTBA

BriOepute HEBEpHBII OTBET: AIIEKTPOIUTAMH MOTYT OBITH BEIIESCTBA -
TBepAbIe

KUJIKHE

ra3oo0pa3Hbie

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

KUJIKOCTB OBICTPO UCHAPSCTCS

mapooOpa3oBaHUE MPOUCXOTUT BO BCEM 00BEME KHUIKOCTH
JIaBJICHHUE T1apa )KHJKOCTH CTAHOBHUTCS PABHO BHEIIHEMY JaBJICHUIO

IloBbllIEHUE TEMIIEPATYPBI YBEINIUBAECT B3aUMHYIO PACTBOPUMOCTb BEILLECTB!
BO BCEX CIIydasx

TOJILKO KOTI'JIa IIPOLIECC PACTBOPEHUS IK30TEPMUUECKUI

TOJIBKO KOI'ZIa IIPOLECC PACTBOPEHUS SHIOTEPMUUECKUI

IIPYU YCJIOBUU YBEJIMYECHUSI SHTPOIIUU

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

3aBHCHUT TOJILKO OT CBOMCTB PacTBOpUTEIIA

3aBHCHUT OT CBOMCTB PACTBOPUTEIISL U PACTBOPEHHOT'O BEIIIECTBA

3aBHCHUT OT CBOMCTB PACTBOPUTEIISL U KOHICHTPALIUU PACTBOPA

3aBHUCUT OT TCMIICPATYPbI U KOHICHTPALUU PACTBOPA

YBCJINYIUBACTCS C POCTOM COOTHOILICHUS y,I[eHLHOﬁ TCIUIOTBHI UCITAPCHUA K KBAAPATYy TEMIICPATYPbl KUIICHUSA
YMEHbBIIAETCA C POCTOM COOTHOUICHUA yI[EHBHOﬁ TCIUIOTBI UCTTAPCHUA K KBaJIpaTy TEMIIEPATYPbl KUIICHUA

Merton ucciieoBanus pa30aBIeHHBIX PACTBOPOB, OCHOBAHHBIM HA CPABHEHHUU TeMIIepaTyphbl Hayalla KUIIEHUsI pPacTBOpa U
TeMIEPATypbl KUIIEHUS PACTBOPUTEIS PU TOCTOSIHHOM JaBJICHUU:

KaJIOPUMETPHS

KPHOCKOTIHS

OCMOMETpHSI

TEH3UMETPHS

30yIITHOCKOTIHSI

boTtomeTpus

Meton uccnenoBaHus pa30aBICHHBIX PAacTBOPOB, OCHOBAaHHBIM Ha W3MEPCHHM H30BITOYHOTO JABJICHUSI, MPUIATaeMOTO K
PacTBOpY ¥ OCTaHABIHMBAIOIIETO CAMOIPON3BOJIBHEIH IIEPeX0]l MOJICKYJ PACTBOPHUTENS Yepe3 MOIYIPOHUIIAEMYI0 MEMOpaHy B
pacTBop:

KaJIOPHMETPHUS
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KPHOCKOITHS
O0CMOMETPHS
TEH3UMETPUS
30yITHOCKOMIHS
¢doromeTpust

[ToBeiieHne Temmneparypbl Hadana KHUIIEHHs pa30aBIEHHOTO PAacTBOpa HEJIETYYEro PacTBOPEHHOIO BEIIECTBA B JIETy4EeM
pacTBOpHTENIE IO CPABHEHHUIO C TEMIIEPATYPOH KUIEHHUs pacTBOpHTelis Bbipakaercst popmynoid AT = iEm. BykBoit m B aToi
(dopmyre obo3HaUCHA:

Macca paCTBOPUTEIIA

Macca PacTBOPEHHOTO BEIECTBA

Macca pacTBopa

MOJISIpHAs KOHIICHTPALKs PaCTBOPEHHOI'O BEILECTBA

MOJIAJIbHAsA KOHOEHTpPAA paCTBOPEHHOI'O BEIIIECTBA

YHCJIO0 MOJIb paCTBOPEHHOI'O BENIECTBA B paCTBOPE

Uro o3HauaeT TepMuH "Kprockonus'"?

SIBICHHE MOBBIIICHUSI TEMIIEPaTyphl KUIICHHSI pacTBOpa 3JIEKTPOIIUTA
SIBICHHE TIOHMDKEHUS TeMIIepaTyphl 3aMep3aHus PacTBOPOB

SIBJICHUE KPUCTAIUIU3ALUHU PACTBOPUTEIISI U3 pacTBOpa

paboTa oXJIaIUTEILHOW CMECH U3 COJIM U JIbJA

Uzotonmueckuii koagduuuent Bant-T'odda aTo momparka, yanTeiBaromas:
YBEJIIMYCHUEC PABHOBECHOI'O JAaBJICHUS ITapa Hal YUCTbIM PACTBOPUTEIJIEM IIPpU HArp€BaHuU
HETIOCTOSTHCTBO NABJICHUA IIPU HArPEBAHWUHN UJIN OXJIAXKJACHUHN pacTBOpa

pa3nu4re MOJIIPHBIX MacC pacTBOPUTENS U PACTBOPEHHOTO BEILIECTBA

MU3MEHEHUE YUCIIa YaCTHUL] B PACTBOPE NIPHU AUCCOLUAIINN WIN AaCCOLIUALIUNA MOJICKYJT
N3MEHCHHUE INIOTHOCTU pacTBOpaA NPU JUCCONUANNU WX aCCOUAIIUU MOJIEKYIT
M3MCHEHHE H30TOIHOTO COCTaBa MOJICKYJI PACTBOPCHHOTO BELECTBA

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

- glﬂl‘Tms

A

WoHHas crita pacTBOpa BhIPAKAETCsl Y€PE3 MOJISIIBHOCTH HOHOB m._ 1 MX 3apsbl zi(bopMynoﬁ:
2
Z(mizi)
1/22mi2i
2
1/22(mizi)

2
1/22mizi

Pa3gen «JaekTpoxumMus»

Kakoii u3 mepedrcieHHBIX THIIOB TPOBOIHUKOB OTHOCHUTCS K IPOBOJAHHUKAM BTOPOTO poja?
METaJIbI

MTOJTYTIPOBOTHIKH

HMOHHBIE TIPOBOTHUKH

H30JIATOPHI

IJIEKTPOHHO-MOHHBIE TPOBOIHUKI
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Kakum 13 mpuBeeHHBIX YPaBHEHNH ONPEIEISIETCS CBA3b MEX/Y YACTbHON M SKBUBAJICHTHON 3JIEKTPOIPOBOTHOCTAMU?

0-y
A. C
1000-C
Ao 1
1000- 4
- C
_x
A -1000-C

Kaxk m3meHsieTcs ynenpHas 3J€KTPOIPOBOIHOCTE PACTBOPOB AIIEKTPOJINTOB C POCTOM KOHIIEHTpAUH?
0CTaeTCs MOCTOSTHHON

YMEHbBIIAETCS

YBEIMYNBACTCS

JUIS OJTHUX BEILECTB PacTeT, [ APYTUX YMEHbIIAeTCs

IIPOXOUT Yepe3 MaKCUMYM

HpaKTI/I‘IeCKOG MMPUMEHCHUEC BJICKTPOIIPOBOAHOCTH - OIIPEACIICHUE CTCIICHU JUCCOHUAIUU JJICKTPOJIMTA 110 (bopMyﬂe:

a=A, -4,

Ay
o=

A
a=A,+1,
a:&

A

YeM 00BsICHACTCS YBEMTUYEHHUE YACTBHON 3IEKTPOIPOBOJHOCTH PACTBOPOB AIEKTPOIUTOB C POCTOM KOHIIEHTpAUn?
yYBEIMUCHHUE 3apsijia NOHOB

YMCHBIICHAEM 3JIEKTPHUECKOTO B3aNMOICHCTBUS HOHOB

YBEJIIMYCHUEM CTETICHU TUCCOLUAIINN

YBEJIMYCHUEM YHCIIa HOCHTENEH TOKa B pacTBOpe

YMCEHBIICHUEM TUIOTHOCTH U B3KOCTH PacTBOpa

Kax uzmensieTcst 3kBUBajI€HTHAs 3IEKTPONPOBOIHOCTh BOJHBIX PACTBOPOB JIEKTPOJIUTOB C POCTOM KOHLIEHTpAaLUnu?
OCTa€eTCs MOCTOSTHHOMN

YMEHBIIIAETCS

yBeJ'II/I‘II/IBaeTCSI

JJIs1 OJHUX BCIICCTB paCTeT, JJIA leyI‘I/IX yMeHI)I_[IaeTCSI

MPOXOIUT YEPE3 MAKCUMYM

Kaxkoii 3aKOH JIEKUT B OCHOBE OJJHOTO U3 METOA0B IKCIIEPUMEHTAILHOTO ONPEIETICHUS Ao JUIS CIAOBIX JIEKTPOIUTOR?
3aKkoH pa3basienust OcTBaIbaA

3aKOH HE3aBUCUMOCTH JBHKEHHS HOHOB

npeaensHbIi 3akon lebas Konbpayma

3axoH Papanes

3aKOH MOHHOM CUJIBI

Kakoe ypaBHEHHE BbIpa)kaeT CyIIHOCTb 3aKoHa pas3senenus OcTanbaa?
c,-C
Cc

K =
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gte

Ao
a, =/10—a-\/z
Ko @
Q-a)V
A, =1+l

(I+, |- - HOABMKHOCTH KATHOHOB U aHHOHOB)

JIyist Kako# TpyIIBl HOHOB, TIPUBEICHHBIX HIKE, TPHOIU3UTENBHO OJMHAKOBBI IOABHKHOCTH?
K*, NH4*, NOs™, CI”

K*, Li*, Na*, OH"

H*, NH4*, Li*, OH"

CH;COO", Br', OH", NOs~

Li*, Na*, K*, Rb*

Jlist u3MepeHus 3JeKTPOIPOBOIHOCTU PACTBOPOB HCHONb3YeTCs:
MOCT ITOCTOSTHHOTO TOKa

MOCT IIEPEMEHHOTO TOKa

mocT Konbpayia

MOTEHITOMETD

Peskoe NagCHUC DJICKTPOIIPOBOAHOCTH paCTBOpaA Ipr HeﬁTpaHHSaHHH KHCJIOTHBI IICJIOYBI0 CBA3aHO!:
C YMCHBIICHUEM CyMMapHOﬁ KOHLICHTpAllMX HOHOB,

C YMCHBIICHHMEM KOHILICHTpALMX OYCHb NOABHUKHBIX HOHOB TUJAPOKCOHMSI,

C HAaKOMJICHUEM B CUCTCME MOHOB Ir'HAPOKCHIIA,

C 06pa3OBaHI/IeM ocajka,

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

a=2
Ao
7\100 F'(V+oo + V-co)

K=

1
P

Jaub! rpaduKe 3aBUCHMOCTH YISIBHOMN 35eKTpraeckoit mposoaumocti Boausix CHzCOOH, KCI, KOH, HCI ot
KOHIIEHTpAaIUU. YKa)XKUTe HOMEp KPUBOM /i BogHOro pactBopa KOH.

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

Janbl rpaduKy 3aBUCUMOCTH 9KBHBAIICHTHOM 3JIEKTPHYECKON MpoBoguMocTH BogHbIX pactBopoB CH3COOH, KCI, KOH, HCI
OT KOHLICHTpAaLUH. YKaXKUTe HOMEp KpUBOii ay1s 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 dIEKTPUUECKON TPOBOIUMOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIMTOB C POCTOM TEMIIEPaTypbl MOXET OBITh
00yCIIOBIICHO:

3MeKTPOoGopeTHICCKUM IPPEKTOM

penakcaloHHbIM 3 dexToM

YMEHBIIEHUEM BsI3KOCTH PacTBOpa

CHM>KECHHUEM CTCIICHU JUCCOIUAIINN

YBCJIIMYCHUEM CTCIICHU JUCCOHUAINN

scTadeTHBIM MEXaHH3MOM NePeHOCca NPOTOHA

YBEJINYCHUEM KHHETUYECKOW SHEPIrU HOHOB

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

ANEKTPOPOPETHICCKIM IPPEKTOM

penakcaioHHbIM 3 dexToM

YMEHBIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHUEM CTEIIeHH JUCCOLHAIIH

YBEJIMYEHUEM CTEIeHHU JUCCOLNALIUH

yBEJIMYEHHUEM KHHETHYECKOW YHEPTHU HOHOB

VMeHBIICHHE JKBHBAJICHTHOH mpoBoguMocTd BoaHoro pactBopa NaCl mpu MOBBIICHHMHM KOHIEHTPALMU SJIEKTPOJIUTA
00yCIIOBIICHO TIIaBHEIM 00pa3oM

ANEKTPOPOpeTHICCKUM IPPEKTOM

penakcaoHHbIM 3 dexTomM

YMEHBIIIEHHEM BS3KOCTH pacTBOpa

YBEJIMYEHNUEM CTENIEHN TUCCOMAINT

YBEJIMUYCHUEM KHHETHUECKOI SHEPTHH HOHOB

[Tpu 6eckoHEYHOM pa3BEeICHUH YKBUBAIICHTHAS 3JIEKTPOIPOBOANMOCTD BOJHOTO PACTBOPA 3JIEKTPOJINTA PaBHA:
HYJIIO

3EKTPOIPOBOTHOCTH BOJIBI

CyMMe NpeAeNbHBIX MOJBUKHOCTEH HOHOB

PAa3HOCTH IpeNeIbHBIX MOABUKHOCTEH HOHOB
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MIPOM3BEACHUIO MPEACTBHBIX TIOABHKHOCTEH HOHOB

B npoBoHUKaxX MEpBOTO poja HOCUTEISIME AJICKTPHUUIECTBA SBIISIFOTCS:
HOHBI

MOJICKYJIbI

OJICKTPOHBI

paauKaibl

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

MOJISIPHOM ITPOBOAUMOCTBIO

MIpeAEIbHON IIEKTPUUECKON TPOBOAUMOCTEIO

EKTPUIECKOH MOABHKHOCTHIO

[IprMepom mpoOBOIHMKA BTOPOTO poAa SIBISETCS:
paciuiaB XJ0puaa HaTpUs

Meb

ATIOMUHHI

BoJb(pam

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

OKBMBAJIEHTHAS 3JIEKTPUUYECKAs! IPOBOIHUMOCTD

MOJISIpHAsE DJIEKTPUYECKas POBOIUMOCTD

yIelbHAS DIIEKTPUYECKast POBOIMMOCTh

MoisipHast 371eKTpUUecKasi IPOBOAUMOCTS!
YBEJIMUYUBACTCS C YBEIMUCHNEM KOHIICHTPAIIMN PacTBOpa
HE 3aBHUCHT OT KOHILICHTPAIH PacTBOpa

YMEHBIIAETCS C YBEIMUCHHEM KOHLIEHTPALMH PAcTBOpa

CKOpOCTb JBUKEHHSI HOHOB B PACTBOPE HE 3aBHCUT OT:
HaMpPsHKEHHOCTH IEKTPUIECKOTO MOJIS

TeMIIepaTypsl

JIaBIICHUS

BSI3KOCTH pacTBOpa

C yBenuueHne pa3daBiIeHNs MOJSIPHASI ANEKTPHUIECKast TPOBOAUMOCTE:
YBEJIMIHBACTCS

YMCHBIIIACTCS

HE M3MEHSETCS

paBHa HYIIO

[IpenensHy0 MOJSPHYIO AMEKTPHUYECKYIO MIPOBOJUMOCTh MOKHO PACCUUTATH I10:
3akony Konbpaymia

3akony CTokca

3aKOHY DHIITEHHA

3axony Dapanes

YcaoBHbBIH 3apsna, KOTOpLIﬁ MPUIACBIBACTCA aTOMY B COCIWMHCHHU IIPU YCJIIOBHUH, YTO BEHICCTBO IMOCTPOCHO K3 HOHOB,
Ha3bIBACTCA

BaJICHTHOCTH

BaJICHTHOC COCTOSAHHEC

CTCIICHb OKHCJICHHUA

KOOPpAUHAIITMOHHOC YHUCIIO

Pa3nen «aeKTpoaHbIe MOTEHIIHAIBI»

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

COJACPKUT UOHBI C OﬂHHaKOBOﬁ IIOABHUKHOCTBIO.

COJIEP>KUT MOHBI C aHOMAJIbHOM MOJABUKHOCTBIO.
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3aI0JTHEH UCCIIEAYEMbIM PAaCTBOPOM.
COJIEPKUT HACBIIIEHHBIH PACTBOP XJIOPUCTOTO KaJIHS.

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

OBbITh MHEPTHBIM K 3JIEKTPOJIHON PEAKIIUH.

XOPOIIO COPOUPOBATH rasbl.

MOJTHOCTBIO UCKITIOYATh COPOIIHIO Ta30B.

HUMETh CHIIBHO PA3BUTYIO TOBEPXHOCTh.

Vcnonp3yemslii B XHHTHAPOHHOM JIIEKTPO/IC XUHTUAPOH NMPECTABISIET COOOH:

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

MaJIopacTBOPUMOE COCIHHEHNE XHHOHA CO CIEAaMU THIPOXHHOHA.
9KBUMOJIEKYJISIPHOE COSMHEHNE XMHOHA U THIPOXUHOHA.

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

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.

MPOLIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MeX/ly HOHAMH B CTEKJIC U B PaCTBOPE.

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

3JIEKTpoaM 2 poja.

9JIEKTPOJaM CPaBHEHUSL.

HMOHOOOMEHHBIM 3JICKTPOJIAM.

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

aNeKTpoam 2 poza.

JJIEKTPOJIaM CPABHEHUS.

HOHOOOMEHHBIM 3JICKTpOaaM.

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

aNeKTpoaM 2 poza.

3NIEKTPOIaM CPaBHEHUS.

WHIUKATOPHBIM 3JICKTPOaM.

Yro Ha3BIBacTCH YCJIOBHBIM 3JICKTPOAHBIM HOTeHL[I/IaJ'IOM?

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

SIIEKTPOLI;

YCJIOBHBIM 3JICKTPOJAHLIM MMOTEHIIUAJIOM HA3bIBAETCA 5/1C JIEMEHTA, COCTABJIICHHOI'O U3 JAHHOTO 3JIEKTPOAA U CTaHAAPTHOI'0 KaJIOMEJIbHOI'O

DJICKTpOAA,

YCJIOBHBIM 3JIEKTPOJAHBIM MOTCHIMAJIOM HA3bIBACTCA MOTEHIUAT 3JIEKTPOJAA IIPU aKTUBHOCTHU €TI0 HOHOB B pacTBOPE, paBHOP'I CAUHUILIC,
YCJIOBHBIM 3JIEKTPOAHBIM IMMOTCHIHMAJIOM HA3bIBACTCA IMMOTCHIHAJI JIEKTPOJa b0 B HepHCTOBCKOﬁ, 100 B OCTBaJILHOBCKoﬁ HIKaJe.

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

PaCCUUTBIBAIOTCH 110 YPaBHECHUIO HepHCTa

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

paccunThIBalOTCA 1O ypaBHeHHIO [ 160ca-/{rorema

paccuuThIBaIOTCs 10 ypaBHeHHIo [lebas-I tokkens

Uucno ne Bxoasuiee B ypaBHeHue HepHcera, COOTBETCTBYET:
YHUCITY 3JEKTPOHOB, YYaCTBYIOIIUX B Peakluu
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YHCITY JIEKTPOJHBIX PEAKIIUH

3aps;JOBOMY YHCITy aHHOHOB B PacTBOpE

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

CranaapTHbI MOTEHIMaT XMHIUAPOHHOTO 3ekTpoaa npu 25°C pasen +0,699B. Kakoil U3 MepeyncIIeHHBIX HUXE JIEKTPOIOB

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

CU*/CuU (aic® = 1) @°CUZ*/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

Kakoii 371ekTpo/1 Ha3bIBaCTCS KAIIOMEIbHBIM?
Hg| Hg(NO3)2

Hg| Hg2SO04, CdSO4

Hg| Hg(NO3)2

Hg| HgCl2, CI’

Hg, K| KCI

KaKI/Ie HOHBI y‘IaCTBYIOT B SHGKTPO,Z[HOM r[pouecce Ha KaJIOMCJIIBHOM BJIGKTpO,Z[e?
Ag?

ngz+

K+

Hg*

Cl-

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

ypaBHeHHIO BanT — Fodda

ypaBHeHUI0 HepHera

ypaBHeHHIO [ 106ca—I empMmronbia

ypaBHeHH1o [ m66ca—/{rorema

Kak Ha3piBaeTCs MOTEHIIMAN, BOSHUKAIOIIMIA HA TPaHUIIE pa3/iesia JJISKTPOIUTOB B dJIEMEHTAX THIIA:
M, MA, aq || aq, MA, | M ?
a; < az
MeMOpaHHBII
3JIEKTPOIHBIN
(da3oBbIi
1 dy3rnoHHBIH
XUMUYECKUH

Kakoro aBTropa Teopusi IBOHHOTO JIEKTPHUYECKOTO CIIOSI 00BSICHACT HaOII0JaeMbIe Ha OTBITE IEPe3apsAKy IOBEPXHOCTH 1
M3MEHEHHUE 3HAKa 3JIEKTPOKHHETUUECKOro MoTeHyana?

Appenuyca

I'enbmromnbia

I'yn

[lTepHa

Yammana

DNEeKTPO/1, MOTSHIIHATI KOTOPOT'O 3aBUCUT OT KOHIIEHTPAIIUU aHAJTM3UPYEMOTO MOHA, Ha3bIBACTCA. . .
CTaHIapPTHBIM JJICKTPOJIOM;

3JIEKTPOIOM CpaBHEHUS;

HMHIMKATOPHBIM 3JIEKTPOIOM;

BOJOPOJIHBIM 3JIEKTPOAOM.

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

DJeKTpoHbIe MOTeHIUANBI onpenesstoT o 3J]C rabBaHUYECKOTO 3JIEMEHTa, COCTABIEHHOTO U3 IAHHOTO 3JIEKTPOAA U
CTaHJAPTHOIO ...... JEKTPOJa.

BOJIOPOJHOTO;

IUIATHHOBOT'O;

cepedpsTHOTO;

MEJHOTO.

OnextpoaoM | poxa SBIAETCS SIEKTPOL ...
Ag | AgCl, KCI;

Cu | Cu?;

Hg | HgCl, KClI;

Pt | Fe®*, Fe?*.

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

Ag | AgCl, KCI,

Zn | Zn?;

Pt | Fe®, Fe?".

OKHCIHTEIFHO-BOCCTAHOBHTEILHBIM DJICKTPOAOM SABJIACTCA IJICKTPOL ...

Ag|Ag"

Cu | Cu?;

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

Yucno Z, Bxonsumee B ypaBHeHHe HepHeTa cooTBEeTCTBYET

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

3apsJOBOMY YHCITy aHHOHOB B PacTBOpE.

3apsI0BOMY YHCIY HOHOB THIPOKCOHUS.

s pacuyera DJIC ¢ momortipio ypaBHeHust HepHcTa HE0OX0AMMO 3HATH
crargapTHyo J/1C snmeMeHTa 1 TeMmneparypy.

3J1C HOpManbHOTO 3rieMeHTa BecToHa.

CTEXNOMETPUICCKOEC YPABHCHUE PCAKIIUN B DJIEMCHTE.

9JIEKTPOIPOBOIHOCTD PACTBOPOB, BXOSIIUX B COCTAB DIEMEHTA.

aTMocdepHOe faBIeHHe

Benmnuuny 9/1C raabBaHUYECKOrO 3JI€MEHTa MOKHO PacCunuTaTh
¢ noMolneto ypasHeHus Dapanes.

C IOMOIIbIO YPaBHEHUSA (I)pyMKI/IHa.

C IOMOIIbIO YpaBHEHUSA HepHCTa,

moMo1IIbio ypaBHeHus [ m60ca-/Iorema.

HJ’IH HOPMAJIbHO Pa3OMKHYTOI'O TaJIbBAHUYCCKOT'O 3JICMCHTA DJJICKTPOAMBIKYIIas CUJia paBHA
Pa3HOCTH AJIEKTPOHBIX MOTEHIIMAJIOB HA BhIBOJAaX ['D.

TIaJICHUIO HAIIPSDKEHUS HA BHEIIHEM Y4acTKe LENH C raJbBaHNYECKUM 3JIEMEHTOM.

HaNpsDKEHHUIO Ha BHIBOJIAX Pa0OTAOIIETO AIIEMEHTA.

MPOU3BEJIEHUIO TOKA Ha CYMMY CONPOTUBICHUN

Kaxkue ranpBaHUYECKHE DIEMEHThI HCTIOIB3YIOTCS ISl U3MEPEHHS YUCEIT TIEPEHOCA 110 METOY DJISKTPOABIKYIIIUX CHIT?
MPOCTBIC XUMHUYCCKHUE IJIEMCHTBI

KOHICHTPAIIUOHHBIC 3/IEMEHTLI C IICPEHOCOM HOHOB

KOHICHTPAITUOHHBIC 3JIEMEHTBI oe3 NEepeHOCa HOHOB

CJIOKHBIC XHMHYCCKHE 3JICMCHTBI



aMaJIbraMHBIC 3JICMCHTBI

OO6parnMo paboTarouHii ralbBaHNIECKUH JIEMEHT BBIJCISCT TEIUIOTY B OKPYKAIOIIYIO CPEAy. 3aBHCUT JIH U KaK 3JIC 9TOTO
3JIeMEHTa OT TeMIIepaTypsI?

C POCTOM TEMIIEPATYPBI 3/IC ITOTO HIEMEHTA PAcTeT

C POCTOM TEMIIEPATYphl 90C STOTO IEMECHTA MafacT

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

C POCTOM TEMIIEPATYPLI 34C TAKOI'0 JIEMEHTA IPOXOJAUT YEPE3 MUHUMYM

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

3NIeMEHT BecToHa BBIMTONHSET POJIb HOPMAIBLHOTO JIEMEHTA U UCIIOJIB3YETCS TS OTIPEISICHHUS DJIC aKKyMYJISTOPa B DJICKTPUYECKOM
KOMIICHCAIL[IOHHOH CXeMe;

97IeMeHT BecToHa - CTaHIapTHBIN ralbBaHUYCCKHI 3IEMEHT, HEOOXOAUMBII AJIs CPABHEHHUSI €r0 00paTHMOIT 3/IC ¢ M3MEPSIEeMOH 3JIC
HCCIIELyeMOTO IalbBAHHIECKOTO JIIEMEHTA,;

anemeHT Becrona — npocrast xumudeckas uernb: Cd, Hg|CdSO4, ag|Hg2SO4|Hg, koTopas MOKET CITy KUTb TSl OLPEACTICHHS KOHIICHTPALIHN
nonos Cd?* B pacTBOpE;

areMeHT BecToHa — mpocTtast XuMHYecKas LieTlb, KOTOPask MOXKET CITYKHUTb IS OTIpeeNeHrs mpou3BeneHus pactBopumocti Hg2SO4.

W3BecTHBI clleAyOIue METOAbl U3MEPEHUS 3/IC TaJIbBaHUUYECKOIO JIEMEHTA!
MOTEHLIUOMETPUUECKUI

noJsporpadUIeCKHii

METOJ BOJIBTMETPA C BBICOKUM BHYTPEHHHUM COIIPOTHUBICHUEM

KOMIICHCAI[OHHBIH

KOHIYKTOMETPHIECKHUI

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

C IOMOIIBIO ypaBHeHUsI OpyMKHHA

¢ IoMoILbto ypaBHeHHus HepHera

¢ momompio ypaBHeHus ['m60ca-/Irorema

KaK Pa3HOCTb 3JIEKTPOJHBIX IOTEHINAJIOB raIbBaHUIECKOTO MIEMEHTa

Kakoe TepMoarHaMHuUyecKoe ypaBHEHHE UCIIONIB3YeTCsl MPH BbIBOAE 3aBUCUMOCTH DJIC raibBaHH4eCKOTo 3JIeMEHTa OT
KOHIIEHTPAIMH BEIIECTB, YIaCTBYIONUINX B PEaKIuu?

AG® = —RT/nKp
—AG =RT/nKa - RTA/NCX
AU +T(8AF jv
AF = ar
AH +T(aAG jgp
AG= oT
AF°%=—RT/nKc

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

BoccraHoBneHune HY - nonos

oxucnenne Cl” - noHoOB

BOCCTaHOBIEHHE Ag* -HOHOB

okucnenne Clz

okucieHue Ag

Kaxk npaBuibHO 3amucath TabBaHUYECKUH 3JIEMEHT B BUIe (HOPMYITBI?
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

Cu| Cu| CuSOsq, aq, KCl|| ZnSO4, aq, KCI| Zn| Cu
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Vpasuenune HepHcTa i1 pacdera 3¢ ralbBAHUHIECKUX 3IEMEHTOB?

E=E° +ﬂ|naR7ed
e’ Clox
E=E° _Emﬁ
neF aRed
E:ﬂgnﬂ
neF red
RT  «
E=E°+——In—2>
neF aRed

JI71s1 uero Hy>kKeH «COJIEBOM MOCTHK» B TaJlbBAHHYECKOM dJIeMeHTe?
JUISL BOSHUKHOBEHUS SJIEKTPO/IHBIX TIOTCHIINAIOB

JUTS BOSHUKHOBEHUS I () () y3HOHHOTO MOTEHIIHAIA

JUIsL BOSHUKHOBEHUS 3/IC M pabOTHI 3JIEMEHTA

JUIsL yCTPAHEHHUsI KOHTaKTHBIX IOTCHIMAJIOB

JUISL IPEIOTBPALCHNS IPOTEKaHHS PEaKLK B 0OPaTHOM HAIPABICHUN

CyMMapHBIit TOKOOOpa3yIoIuiil npolece, MPOTEeKAIOIINil B TalbBaHUYECKOM dieMeHTa Jlannais-Skoou
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 KaToA€ — p€aKus THUCIIPOIIOPIITHOHUPOBAHUA

Ha aHOA€ — Ir'APOJIM3 DJICKTPOJIUTA

Ha aHOAEC — OKHCJICHUE

KakoBa npuurHa BOZHUKHOBEHUS () (Hy3HOHHOTO MOTEHIMANA B raJIbBAHHYECKOM dJIeMeHTe?
pasnmdre B IPHPOAE U B KOHICHTPALUSIX JIEKTPOIUTOB MOy JIEMEHTOB

pasnmdne B HOTEHINAAX SIIEKTPOIOB

pa3nm4re B HOABIKHOCTSIX KaTHOHA M aHUOHA B JIEKTPONINTAX IOy JIEMEHTOB

pa3nmdne B HOABIKHOCTSIX KATHOHOB

pasinyKe B MOJBUKHOCTAX aHHOHOB

3a cueT Yero BO3HUKAET 3.]1.C. B FaJIbBAHUYECKOM 3JIEMEHTE?
3a c4eT CyMMapHON XUMHUECKOI SHEepTUI

3a CUeT OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKLUil Ha 3JeKTPOAax
3a CYeT MPOIYCKAHUsI TOKA Yepe3 JEMEHT

3a CYeT MPOIYCKAHUsI MHEPTOrO ra3a yepe3 AIEMEHT

B ranpBaHmYeCcKOM 2JIeMEHTE Ha KaTtoae (+) MMPOTEKACT MMPOUECC
OKHCJICHUA METalllla

Pa3JIOKEHUE DJICKTPOJIUTA

TUPOJIN3 BJICKTPOJIUTA

BOCCTaHOBJICHUS NOHOB DJICKTPOJIATA

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

OKHUCIJICHHUA MCTaJllla

Pa3JIOKEHUE IJICKTPOJIUTA

TUAPOJIA3 BJIEKTPOJINTA

Cxema 3alicy rajJbBaHUIeCKOro deMenTa J{anmans- Akoou
(-) Zn /1 ZnS0Os, aq // ag, CuSO4 / Cu (+)



C1 C2
(+) Zn 1 ZnS0O4, aq //ag, CuSO4/ Cu (-)
(-)Cu / CuSQy, aq //aq, ZnSO4 / Zn (+)
(-) Ag/ AgNQOg, aq // ag, AgNOs /Ag (+)
C1 C2

JlaTb IOHATHE AIEKTPONN3y?

HpoIiece, IpH KOTOPOM XHMMHYECKasi SHEPTHs IIPEeBPaIlacTcs B AIEKTPUUECKYIO;

HpOoIece, IPH KOTOPOM JIEKTPUUECKas SHEPTUsl IPEBPAIAeTCsl B XUMUYECKYIO;

OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIN IIPOLIECC HA HNEKTPOAX IIPU MPOIYCKAHUH NIEKTPUUECKOTO TOKA Yepe3 AIEKTPOIINT;
MIPOLIECC, CITY KAIIUH HCTOYHHKOM TOKA.

XUMUYECKUM rajlbBaHUUECKUM 3JIEMEHTOM HA3bIBAIOT YCTPOUCTBO!

U3 JIBYX 3JE€KTPOJOB, B KOTOPOM 3JIEKTPHUIECKas SHEPTUS IIPEBPAIIAETCS B XUMUUECKYIO;

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

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

U3 OIHOTO JJIEKTPOOB, B KOTOPOM NPOTEKAET PEAKIHs CAMOOKUCIEHHUSI-CAMOBOCCTAHOBIICHHSL.

O/J1C ranpBaHuueckoro siemMenTa Jlanuas-Akoou Beraucnsercs no Gpopmyse
E= (0Ag+/Ag - ¢Zn2+/Zn

E= ¢Cu2+/Cu - gDZnZ* /Zn

E= ¢30Cu2*/0u + (DOZnZ*/Zn

E = 0z0%*/zn - pcu®ticd® icu

CornacHo cxeMe rajipBaHuyeckoro >nementa Fe|Fe?*||Ni%*|Ni ...
B Iporecce paboThI 3IEMEHTa Ha IEKTPOJE OCAKIACTCS JKENe30;
HUKEJIEBBII 2NIEKTPOT ABIAETCS AHOIOM;

HUKEJh OKUCIISETCS;

3JIEKTPOHBI JBIKYTCS OT JKeJIE3HOTO 3IEKTPOIa K HUKEIEBOMY.

Maxkcumanbroe 3Hauenne DJIC (npu OAMHAKOBBIX KOHICH-TPALHUSX cOJIeil) OyaeT y TralbBaHUIECKOTO JIeMEeHTa
Me|Me(NO3)2||Cu(NO3)2|Cu eciu cTaHmapTHBII TOTEHIIHAT BTOPOTO METAILIA PABEH ...

-2,36 B;

1,5B;

1,19 B;

-0,76 B.

Ecnu ranpBaHMYECKN 2JIEMEHT COCTaBIICH U3 JIBYX BOJIOPOAHBIX JJICKTPOJIOB, OJIMH U3 KOTOPBIX CTAHIAPTHBIHN, TO JIIS
JOCTHXEHUs HanOoubIero 3HaueHus DJ]C Apyroif aneKTpos ClieayeT IOTPy3HUTh 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 3JI€MEHTa, COCTABIEHHOTO U3 KaIMHEBOTO M IMHKOBOT'O 3JIEKTPOJIOB

clenyer:

YMEHBIIUTH KOHIIEHTPALIMIO NOHOB KaJIMHUsSI y KaJIMUEBOTO AJIEKTPO/Ia U YBEIMYUTh KOHIIEHTPAIIUIO NOHOB IIMHKA Y IIMHKOBOTO
3MEKTPOAa;

YBEIMUUTH KOHIICHTPAIUIO HOHOB ITUHKA;

YBEJIMYHUTH KOHIICHTPAIIHIO HOHOB KaJIMUS;

YMCHBIIUTH KOHIIEHTPAIIIO HOHOB KaIMUSL.

Makcumanbroe 3Hauenne DJIC (1pu 0TUHAKOBBIX KOHIIEHTPAIUAX COJIeH) OYAET y ralbBaHUUECKOT0 HJIEMEHTA
Me|Me(NOs3)2||Cu(NO3)2|Cu ecitu cTaHAapTHBIN MOTEHIIHAI BTOPOTO METAJIA PABEH ...

-0,41 B;

1,5B;

0,91 B;

-0,76 B.
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Bonpocsl ko 2 pyGeskHOl KOHTPOJILHOI padoTe
1o AUCHUILUINHE «Pu3nveckas u Kojouanas xumus» (OITK-8)

BcraBpTe mponymieHHbIe BeIpakeHH: « TOHKHUH ci10ii, 00pa3yromuiicss Ha TOBEPXHOCTH paszeiia IByX (a3 u3
IIPOCTPAHCTBEHHO Pa3JENICHHBIX JIEKTPUIECKHUX 3apsAA0B MPOTUBOIOJIOKHOTO 3HAKA, HA3BIBACTC. .. »

CJI0EM C TOBBIIIEHHOH BA3KOCTBIO

THIPAaTHON 000JIOUKON

MIOTPAHUYHBIM CIIOEM

a7IcOpOIMOHHBIM CII0EM HEHOHOTCHHBIX [IAB

JIBOMHBIM JIEKTPUIECKUM CIIOEM

Kakoe onTryeckoe siBIicHHE HauOoJIee IPKO MPOSBIISICTCS B KOJUTOMIHBIX CUCTEMaX?
CBETONpEIOMIICHHE

OTpa’keHHE CBETa

JIFIOMHHHUCLIEHIIHS

CBETOpaccesHue

CBETOIIOIJIOIIEHUE

YT0 M3 TIEPEUUCIEHHOTO HE XapaKTePHO JUIS CYCIIEH3HiH
MYTHOCTb

TBEP/IbIC YACTHIIbI TUCTIEPCHO (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

UTto Ha3bpIBaeTCs IPAHULIEH CKOJIBKEHUS IIPU MIEKTPUUECKUX SBICHUAX

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 paszena ¢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 3¢ dexTiBHOM Tommube auddysnoit yvactu J23C

3akoHuuTh onpeencHne «CIUIanrue YaCTHIL AUCTICPCHOMN (a3bl B KOJUIOMIHBIX CUCTEMaX, IPOUCXO/ISIIEE TP UX
CTOJIKHOBEHUSIX B PE3yJIbTaTe OPOYHOBCKOTO JIBIIKCHHS UK MIEPEMEIIUBAHKS, HA3BIBACTCS. . .»

ancopOIst

KOTe3ust

anre3us

KOAryJIS U

MENTU3aIUS

Kak Ha3piBaeTcs TBepasi OCHOBA MHUIIEIUIBI THO(GOOHOTO 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?
KOaryJstop

ancopOeHT

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

Pacnosnioxkute naHHBIC BEMIECTBA B PsiJl MO0 YOBIBAHUIO IOBEPXHOCTHOTO HatsnkeHus: (1) anwnuH, (2) 6ensoun, (3) Boaa, (4)
T'eKCaH.

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 IOBEPXHOCTH;
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?

CHOCOOHOCTB CTPYKTYP MOCJIE MEXaHWYECKOTO pa3pyIIeHUs] CaMONIPOM3BOJIEHO BOCCTAaHABIMBATHCS
yMeHbIIIeHne 00beMa TUCTIePCHOMN (a3bl

BBINPECCOBBIBAHUE PacTBOPUTENS U3 HaOyxmero BMB

nporecc Habyxanus BMB

Iporecc reneoopa3oBaHus

UTo B KOJJIOWIHON XMMHHU TIOHIMAETCS IOJT AUcTiepcHO (a3zoii (JD):

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

COBOKYITHOCTb MOJICKYJI, PABHOMEPHO PACIpPEICICHHBIX B TUCIIEPCHOHHOI cucTeMe

COBOKYITHOCTh HOHOB, PABHOMEPHO PACIPE/IEICHHBIX B AUCIIEPCUOHHON cHCTEME

COBOKYITHOCTh KOMITJIEKCHBIX COSTMHEHUH, pABHOMEPHO pacTpeelIeHHBIX B JUCIIEPCHOHHOMN CHCTEME

Yro nponCcXOUT MpH Hepe3apsiika 3011 KOJUIOUIHOTO pacTBopa?
HEepPECTPOIKa MULEIUIBI B H303JIEKTPHIECKOE COCTOSIHHUE.
N3MEHEHHE 3HaKa aJICOPOIIMOHHOTO ITOTeHIIMANIA.

N3MEHEHHE 3HaKa J3eTa-MoTeHIuaia, [-noreHnuanal.

Yro Takoe KoaryJjsinyuga KOJUIOUJHOTo paCTBopa?
nepexon ,Z[I/ICHCPCHOﬁ (1)&3];1 13 PACTBOPEHHOT'O COCTOAHUS B OCA0K.
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nepexo. JUCIePCHOi a3kl U3 0cajika B PACTBOPEHHOE COCTOSHUE.
MOMYTHEHHE KOJIOHJHOTO PACTBOPA 3a CUET CIMIAaHUS MULEILL.
paBHOMEpHOE paclpeeeHue TUCIIEPCHOH a3kl KOIIIOMIHOIO pacTBoOpa B IUCIEPCHOM cpene.

Kak skcnepuMeHTaNbHO MOMYyYUTh MOJ0XKHUTENBHO 3apsHKEHHBIN 3006 AgJ Mo peakium:
AgNO3+KJ & AgJ| + KNO3?

B u30bITKe AgNO3;

B u30bITKE KJ;

B DKBUBAJICHTHBIX COOTHOIIICHHUSX PCarcHTOR,;

npu 100aBICHUH OJTHOTO U3 TPOIYKTOB.

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

B m30bITKe AgNO3;

B u30bITKE KJ;

B DKBUBQJIEHTHBIX COOTHOILLICHUSAX PEareHTOB,;

MY 00ABICHUN OJJHOTO U3 MPOIYKTOB.

Crpoenne mutiessl 3015 Fe(OH)3?
[mFe(OH); n Fe**] nClI;
[mFe(OH)3 n Fe®* 3(n-x)CI] 3xCI; [mFe(OH)s n Fe3* 3nClI;

DnexTpodopes B KOIDIOUTHOW XUMUU?

JIBIDKCHUE JUCIIEPCHOM (ha3bl KOJIIOMIHOTO PAacTBOPA MO BIMSHHEM JIEKTPHUECKOTO MO K COOTBETCTBYIOIIEMY 3JIEKTPOLY;
JIBIDKCHUE JUCIIEPCHOM Cpe/ibl KOJUIOWIAHOTO PAacTBOPA MOJ BIMSHUEM 3JIEKTPUIECKOTO MOJISI K COOTBETCTBYIOIIEMY
NIEKTPOY;

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIN MPOLECC Ha 3JIEKTPOAaX I AUCTIEPCHON (a3l U TUCTIEPCHOHHOM CPeIbl;

W303nekTprudeckoe COCTOSIHAE MULIEIIIBI 307151 KPEMHUEBON KUCIOTHI?
[M(SiO;) n Si0322(n-x)H*]2xH*;

[M(SiO;) n Si0z22nH"];

[M(SiO2) 2n SiOz22xH*(n-X)H*;

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

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

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

TIPH TIepe3apsIKe 30715

Uro Takoe ceAMMEHTALUS KOJUIOMTHOTO pacTBopa?

MPOLIECC OCAKACHHSI YKPYITHEHHBIX YaCTHUI] TBEPAOH (ha3bl;

Mepexo AUCIIEPCHON a3kl U3 0caKa B PACTBOPEHHOE COCTOSHHE;

MIOMYTHEHHE KOJJIOWHOTO PacTBOPa 3a CUET CIIMITAHHSI MUIIEIT,

paBHOMEpHOE pacrpezieieHue AUCIepCcHON (as3bl KOJUTOMIHOTO PAcTBOPA B AMCIIEPCHOHHOH Cpeie;

I/I303J'I€KTpI/I‘ICCK06 COCTOSAAHME MUIICIIJIBI KOJUIOUJAHOI'O pacTBOpaA Ag] ?
[m(AgI)NAg*(n-X)JIxJ;

[m(AgJ)nAg nJT;

[m(AgJ)NAg*(n-x)NOs]x NOs’;

[m(AgJ)nAg+nNOsT].

Yro Takoe menTu3anus KOJIOUIHOro pacTBopa’?

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

MOMYTHEHHUE KOJUIOUIHOTO PACTBOPA 33 CUET CIUIAHHS MHUILIEIUT;

PaBHOMEpPHOE pacrpezielieHue AUCIepCHON (a3bl KOJUIOMJHOTO PacTBOpa B JUCIEPCHOMN cpele.

Yro Takoe H303JICKTPUICCKOC COCTOSAHUC KOJIJIOUAHOTO paCTBopa?
Heﬁ’I‘paJ’ILHOG COCTOSAHHUEC MULICIIIBI;
HW3MCHCHHC 3HAaKa 13€Ta-I1I0TCHIMAaJia,
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N3MCHCHHUEC BCIINYNHBI 06H.I6F0, T.€. TCPMOANMHAMHNYIECKOTO IMOTEHIINAJIA.
COCTOSIHHE KOJIOUTHOU CUCTEMBI, IPU KOTOPOM 3JIeKTp0KPIHeTPI‘-I€CKPIﬁ TIOTCHIIMAJI 9aCTUL PaBCH HY IO

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

Kaxos 3Hak 3apsiia kamnenb?
MOJIOKUTEIbHBIN
OTpULATENbHBIN

HET 3apsiia

3016 Agl nomyden B3aumozericteieM AgNO3 u KI mpu u36siTke KI. Kakoit noH OyneT moTeHanonpeaestonmm?
Ag*

I

K+

NO3

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

K aHOJY

He OyIyT mepeMeniaTbes

T'unposons cynehuna memmbsika (I11) momyden npomyckaHmneM H30BITKa CEPOBOIOPOIA Yepe3 PACTBOP MBIIIBIKOBUCTOM
kucioTel: 2 HoAsOz + 3 HoS = As;S3 + 6H20. 3apsia gactur Oyner:

HOJIOKUTENbHBIH (BCeAcTBUE ancopbuuu nonos H*)

OTpHIATeNbHbIH (BcnencTBue aacopoimu noHoB HS?)

3apsii OTCYTCTBYET

I'mapo3zons noauaa cepedpa nomyuum no peakuun AgNOs + KI = Agl + KNO3 B npucytctBun n36obsitka AgNO3. @opmyna
MULIEIUIBI 30151 IMEET BUIL:

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

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

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

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

TI0 CTETNEHH JHUCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;

10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

0 B3aUMOJICHCTBHIO YaCTHI] TUCIIEPCHOM (a3bl.

[To xakoMy NpH3HAKY KIACCUPHUIUPYIOT TUCIIEPCHBIE CUCTEMBI Ha JIMOMUIIbHBIE U THO(DOOHbIE:
10 CTEIIEHU JIUCIIEPCHOCTY;

IO arperaTHOMY COCTOSHHIO JAHUCIIEPCHON (a3bl U TUCIIEPCUOHHOM CPEIbl;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

TI0 B3aMMOJICHCTBHIO YaCTHI] TUCIICPCHOM (a3bl.

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

IO arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (pa3bl u AUCIICPCHOHHON CPEIbl;

IO B3aWMOJICHCTBHIO AUCTIEPCHON (ha3bl M TUCTIEPCHOHHOM CPEIIBL;

10 B3aUMOJICHCTBHUIO YaCTHII JTUCTIEPCHOM (Da3bl.

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

107-10%m
105-10%wm
10°-10"wm
10°

Kaxkoii pa3mep UMEIOT 4acTHUIIBI B TPYOOINCIIEPCHBIX CHCTEMaX ?
107-10%m
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10°-103%wm
>10°-10" ™
10°°

Kakoe u3 MPUBCACHHBIX Bmpameﬂnﬁ XapaKTCpU3yeT MMOBEPXHOCTHOC HaTsKeHMeE?

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

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

arperara

sapa

TpaHybl

MMUIIEIIIBI

VYkakuTe KaTHOH, 00J1a/1a0IKil HAanOOJIBIINM KOAryIUpYIOIIUM AeHCTBUEM:
Ca®

Mg2+

K+

Na*

AR

Kaxk Ha3bpIBaeTCs TEeMIepaTypHbIi HHTEpBall, B KOTopoM amopdpHoe BMB nepexoaur u3 BbICOKOAIaCTHYECKOTO B
BA3KOTEKydYee COCTOSIHUE U 00paTHO?

TEeMIIepaTypa IJIaBJICHUS

TeMIIepaTypa UCIapeHus

TeMIIepaTypa 3aMepP3aHus

TEeMIIEpaTypa CTEKIOBaHUS

TeMIepaTypa TeKy4eCT!

3akoHunTe HOPMYIMPOBKY: «YBeIHUeHne 00beMa (MACCh) IOJIMMEPHOTO 00pa3iia B pe3ysIbTaTe IMOTJIOMCHNUS
HHU3KOMOJIEKYJIIPHON >KUJIKOCTH WIIM €€ Tapa Ha3bIBaeTcs ...»

HaOyXxaHUEM

THUKCOTpOIUEN

CHHEPE3UCOM

3aCcTyJHEBaHHEM

KoalepBaluein

ITo kakOMy ypaBHEHHIO PACCUUTHIBACTCS yAEIbHAS TIOBEPXHOCTH Sy, (10 00BEMY) AUCIEPCHON CHCTEMBI C YaCTHUIIAMH
chepudeckoit popmel (r — pagryc gacTuir)?

Sya=1/3
Sya=3Ir
Sy.=1/6
Sy =61
Syn=2r
Bribepure npaBmisHyI0 (GOpMyITy A pacdeTa 00ObeMHOM CTENeHN HAOyXaHUs:
o VYo
Vo
e YooV
v
v
o= —
I:}-I:I
o= —&
V-V,
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Kakoii pa3mep UMEIOT 9aCTHIBI B ICTHHHBIX (MOJICKYJIIPHBIX) pacTBOpax?

107-10%m
10°-103wm
<10°-10"wm
10°

Cpena, cozepixalias BeecTBa B pa3apo0JIeHHOM COCTOSIHUM Ha3bIBACTCS
JIACTIEPCUOHHOMN

3MYJIbCUOHHOHN

CYCIIEH3UOHHOM

[IOJIMMEPHOHI

Pasnmpobnennoe (pacnpenereHHoe) B TUCTIEPCHOHHOI cpelie BEIECTBO Ha3hIBACTCS
¢azoii

¢bpakuen

KOMIIOHCHTOM

ro0ynon

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

HenoysipHast (mmodoOHast, TuapodoOHas) KUIKOCTE pacipeesicHa B MOIAPHON (JIMOGMITEHON, THAPOPIUTEHOMN) KUIKOCTH;
noJsipHast (oG MIbHAS, THAPOQMIbHAS ) KUIKOCTh paclpeeicHa B HeTOJIpHOH (TnoGoOHOI, THApOoPOOHOIT) KUIKOCTH;
HenosipHas (modobHast, runpodobHas) TBepaas (asa pacmpeneneHa B HOSIPHON (JIMOGIITEHOH, THAPODUIEHON) TBEPIOH
¢asze;

Oo6patabie smynbcnd ("Boga B macie") —

NOJIIPHAsl KHUJKOCTh PacIpeiesieHa B HEIOJISIPHOM;
HEeMoJIsipHast >KUAKOCTB paciipezieieHa B OJISPHOMH;
noJyisipHas razoo0OpasHas (asa pacmpeseneHa B HENOIAPHOH;

Kakxoe BMB M0HO OTHECTH K MOJUAIEKTPOJIUTAM?
6emok

Kay4yK

Kpaxmail

LEJUII0JI03a

MOJIUATUIIEH

BcraBpTe mpomymieHHoe BeIpakeHue: «3HaueHue pH cpempsl, mpu KOTOPOM YHCIIO0 HOHU3UPOBAHHBIX OCHOBHBIX TPYII B
MoJIeKyJie OeJlKa paBHO YMCITY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, HA3BIBACTCA ...)»

SKBUBAJIEHTHOM TOUKOM

OydepHOii EMKOCTBIO

HU303JIEKTPUYECKUM COCTOSHHEM

HU303JIEKTPUUYECKOU TOUKOH

KOHCTaHTOM AUCCOLMAIINU

VKaXHTe CXeMaTHYECKOE CTPOCHUE TIOJIMHOHA OeJKa B IEIOYHOH cpejie:
NHs*— R - COOH

NHz - R - COO~

NHs;"— R - COO~

YkakuTe HanpaBlieHHE JIBH)KEHHS TIOJIMMOHOB XellaTnHa npu anektpodopese, eciau ero UOT 4,7, a pH cpenpr 4,07
K KaToay

K aHOIY

HepeMelieHHe OTCYTCTBYET

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

CTaJlarMOMETPUYECKHI
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METOJ] AaJaloIIero MapHKa
(doTomeTpudecKuit

Kaxoit u3 nepeyrciieHHbIX METOIOB HE UCTIONB3YETCS IS ONPEACTICHHS H309IEKTPHICCKON TOUKH OEIKOB?
(doTomeTpuyecKuii

[0 CKOPOCTH 3aCTyJHCBAHUS

T0 MOJHOTE BBICATHBAHUS

BHCKO3UMETPHUCCKHIT

AMEeKTPOOPETHUCCKHIA

Kak Ha3pIBaeTCs BBIAETICHAE BRICOKOMOJIEKYIIIPHOTO BEIIECTBA U3 PACTBOpA ITyTEM BBEACHHUS B PACTBOP IPYTOT0, XOPOIIIO
pacTBOpUMOTO BemiecTBa?

COJTFOOMITH3ALIHS

KOAryJIS IS

BBICAJIUBAaHHE

¢oTanus

BBICBOOOXKIEHUE

Bribepure noH, HanboJee MOJIHO BHICATHBAIOIINIT OCIKH:
SCN-

Cs*

I

Na*

80427

BcraBeTe mponymieHHOe clloBO: «BEIeneHne U3 pacTBOpa MOIMMepa HOBOH KHUIKOHN (a3bl, 000TalIeHHON OJINMEpOM, (B
BUJIC MEJIKHX Karlejb), Ha3bIBACTCA. ...»

KOHTpaKIHen ajcoponueit

Koaryjsiquen

KoaJleCLeHIINE

KoalepBaluein

VYKaxxuTe UOH, NPENsATCTBYIOMNN 3aCTyIHEBaHUIO pacTBopoB BMB:
Ca2+

50427

NO37

Na*

SCN-

Uro 3aMeIseT CKOPOCTh 3aCTyAHEeBaHUSA pacTBopoB BMB?
MTOHMKEHUE TeMIIePaTyphbI

HOBBIIIEHUE KOHLIeHTpauuu BMB

npucyrcTBue HoHOB SO42

npucyTcTBie HoHOB Na*

nepeMeInBaHie

Kak Ha3bIBalOTCsI CTPYKTYPUPOBAHHBIE TOMOTEHHBIE CUCTEMBI, COCTOSIIIE M3 MOJMMEPA U PACTBOPUTEIIS?
KOAryJisiThl

KEJTATHHUPOBAHHBIC IMYJILCHU

CTYIOHU

COJIFOOMITH3aThI

reim

3akoHuunTe onpeneneHue: «CTpyKTypooOpazoBaHue, MPOUCXOIAIIECE B TUCTIEPCHBIX CUCTEMaxX (KOJUIOUIHBIX PacTBOpax,
CYCIICH3USX, TTACTaX U Jp.) B pe3y/IbTaTe YACTUIHOM KOAryIIAIUK U IPUBOJIINEE K 00pa30BaHUIO IPOCTPAHCTBEHHOTO KapKaca
13 TBEPABIX YACTHII, HA3bIBAETCS. .. »

3aCTyIHEBaHHEM

CHUHEPE3UCOM

KoaryJsiuei
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TUKCOTpOINUEN
refeo0pa3oBaHIEM

Kax Ha3bIBalOTCS refiu, MOTePSIBUINE KUAKYIO AUCTICPCUOHHYIO CPEIY B PE3y/IbTATE BHICYIIHBAHUS?
JIHOTEIIH

THAPO30JIH

JIMO30JTH

a’3p030J11

KCeporenu

Uto Takoe THUKCOTPOIH?

CIIOCOOHOCTH CTPYKTYP MOCIIE MEXaHHYECKOTO Pa3pyLIeHHs] CaMOIIPOM3BOJIBHO BOCCTAHABIMBATHCS
YMEHbIICHHE 00bEMa TUCTIepCcHOIt (a3b

BBIIIPECCOBBIBAHNE PacTBOpUTENS U3 HaOyxuero BMB

npouecc Habyxanus BMB

resneobpazoBaHue

Urto Takoe cuHepe3uc?

CaMOITPOU3BOJILHOC BBIACICHUE KUAKON CPEMIbI U3 CTYTHS
MOSIBJICHHE TEKYyYECTH Y CTYIHS

HabyxaHue nonumepa

00paTUMBIi MIEPEXO/I Tellb <> 30I1b B

pacTBOpeHue HonuMepa

Cunepesuc — 310:

yMeHblIeHHe 00bEMa U BBIIPECCOBBIBAHMS CPEIbl U3 ATaCTUYHOTO CTY THS
BoeneHue BMB noa nelicTBreM opraHu4ecKoro pacTBOPUTENS
yMeHbLIeHHEe 0011eT0 00béMa CUCTEMBI ITPU HA0yXaHHUU

NIEPEXOJ CTYIHSA B 30JIb

ZBH>KeHUe MoJiekyll BMB noa neficTBreM 3J1IeKTpUYECKOro ToKa

[TpnunHO# HECHMMETPHUYHOTO CHIIOBOTO MOJISI MOJIEKYJI B TOBEPXHOCTHOM CJIOE SIBJISICTCHL. ..
TEIJIOBOE JABM)KEHHE MOJICKYJ;

JIEKTPOCTATHYECKOE OTTAIKUBAHUE;

HECKOMITEHCHPOBAHHOCTh MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS CO CTOPOHBI Pa3HBIX (a3;
KpHBH3HA ITOBEPXHOCTH pasnena ¢as

[To xakomMy MpHU3HAKY KIaCCUDUIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha YIbTPaIUCTIEPCHBIC, MUKPOTETEPOTECHHBIE U

rpy0ouCTIepCHBIE:

10 CTEIIEHU JIUCIIEPCHOCTY;

II0 arperaTHOMY COCTOSIHUIO IUCTIEPCHOM (a3bl M JUCTIEPCHOHHOM CPebl;
10 B3aMMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

T10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOM (a3bl

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

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (a3bl U TUCIICPCHOHHOM CPEJIbI;

TI0 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCIICPCHOHHON CPE/IbI;

10 B3aMMOJICHICTBHIO YaCTHII JUCTIEPCHON (ha3bl

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

10 arperaTHOMY COCTOSIHUIO TUCTIEPCHOM (pa3bl M AMCIIEPCHOHHON CPEIbI;

10 B3aMMOJICHCTBHIO AUCIIEPCHON (a3bl U TUCTIEPCHOHHON CPEJIbl;

10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOH (a3bl

Kakoif pasMep HMEIOT YaCTHIBI B YIbTPAMUKPOI€TEPOreHHBIX (KOJUIOMIHBIX) CHCTEMAax?
107 -10°m;
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10°5-10%m;

10°-10" m;

10°°

Kakoii pasMep MMEIOT YaCTULIBI B MHKPOI€TEPOreHHbBIX CHCTEMax?
107 -105 m;

105-10% m;

10°-10" m;

10°°

Kakoe 13 nprBeA€HHBIX BBIPRKCHHUIH XapaKTEePHU3yeT MMOBEPXHOCTHOE HATSDKCHHE?

(oF /8ni)T,S,n j#i
(OF 10T )s 1
(U 108)s.y i

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

OAHOBPCEMCHHO Ha CTCHKAX KIHOBCTHI U KallUJIJIAPpa,

BHaA4aJI€ B KIOBETC (HpI/I MCHBIIIEM 3HAYCHUH ps),

BHa4aJIC B KallUJIJIAPE

XKunkocte Haxoautcs (1) B TOHKOM CMayMBaeMOM Kamwjuisipe paauyca T; (2) B kamie paauyca I ; (3) B makpodase ¢ miockoit
MoBEepXHOCTHIO ( I = 00). Pacmosioxure 3TH CUCTEMBI B MOPSAKE BO3pACTaHUS JaBJICHHUS HACBIIIICHHOTO Mapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem nByxdasnsie cuctemsl: (1) Boma/6en3on, (2) Boma/rekcaH, (3) Boga/aHuimnH. PacmosoKuTe 3TH CHCTEMBI B S IO
yOBIBAaHHIO MEK(PA3ZHOTO HATSIKECHHS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

PacnonoxxuTe naHHBIE BENIECTBA B P/ IT0 YOBIBAHHIO TOBEPXHOCTHOTO 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

KomnonaHeie pacTBOpHl OTJIMYAIOTCH OT HCTUHHBIX CIEIYIONIUMH OCOOCHHOCTAMH: A) oO4eHb c1ab0 BBIPAXKEHBI
KOJIJTUTaTUBHBIE CBOMCTBA; b) 3HaUNTENBHO BBIIIE CKOPOCTH TU((Y3UH PaCTBOPEHHOTO BelllecTBa; B) pacTBOpeHHOE BELIECTBO
paszmpobiieHo g0 Moyiekyn (uoHOB); [) dacTHIBI KOJUIOMJIHO-PACTBOPEHHOTO BeEUIECTBA CIOCOOHBI TPOHHUKATH dYepes
VIITPATOHKOMIOPUCTHIE MeMOpaHbl; []) SIBIAIOTCS ONTHYECKH HEOJHOPOAHBIMHU (paccenBalolMMU CBET) cpenamu; E) Bce
KOJIJIOWAHBIE PaCTBOPHI SIBJISIOTCS TEPMOIMHAMUYECKH HEYCTOHYMBBEIMHM HEPABHOBECHBIMH cHUcTeMaMu. Kakwe yTBepiKIeHHS
SIBIISIFOTCSI ITPaBUIILHBIMA?

BI'B;

All;

BT'A;

AT

B karumo Bojibl Ha IOBEPXHOCTH KBAPIIEBOM IIACTHHKU BHECEH ruapoxsopu i gofenunammonus [Ci2HasN H3]C. B
pe3yabpTaTe MPOU30IILIO0

YMEHBIIICHHE KPAaeBOTO YIila CMAaYMBaHHUS,

BO3pacTaHHWe KPaeBoro yria;
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KpaeBOH yroj He U3MEHUJICS

3016 Agl noyaen B3aumopericteieM AGNO3 u Kl mpu u36siTke Kl. Kakoii noH OyaeT moTeHnaIoonpeIeIsonim?

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

MOHHM3AIIMS TOBEPXHOCTHOTO CIIOS

JOCTparBaHHE KPHCTAIUIMYIECKOM PEIeTKH HOHAMH U3 PacTBOpa

[Ipu monmy4eHnn 3MyIIbCHil THTIA "MacIo B Bojie" B Ka4eCTBE CTAOMIM3aTOPOB HCIIOIB30BAHBI THAPOXIOPHUI JOACIHIAMMOHNS.
Kaxos 3Hak 3apsiia kanens?

MOJI0KUTEIILHBINH;

OTpULIATENbHBIN;

HET 3apsiia

K kakomy anekTpoay OyayT epeMenaTbcs MaKpoOMOJIeKyIbl Oellka B KUCIION cpeze?
K KaTozmy;

K aHOZy;

He OyayT nepeMemmaTses

Tunpozons cynpduma memmeska (111) momydeHn mpormryckanmeM W30BITKA CEPOBOAOPONA Yepe3 PacTBOP MBIIIBIKOBUCTOM
kucaoTel: 2 HoAsOz + 3 HoS = As;S3| + 6 H0. 3apsin wactun Oynet

MOJIOXKUTEIBbHBIH (BCIieAcTBHE ancopOimu noHoB HY);

oTpHIaTeNbHbIH (BCIeacTBUE aacopOiiu HoHOB HSY);

3aps] OTCYTCTBYET

T'uapo3zons xnopuaa xenesa (111) nonygen ruaponuzom FeCls mpu kunstuennu pactsopa: FeCls + 3H,0 <« Fe(OH)s| + 3HCI.
B pesynbrate oOpasyeTcs MuIelUia, CTPOSHHE KOTOPOil MOxHO Bbipasuth (opmynoii {m[Fe(OH)s] nFeO* (n-x)Cl-} xCI-.
VYKaKUTE COCTABISIONME YACTH MUILEIUIBL: 1) SApO MHUIEUIb, 2) MOTEHIUAIONPEACISIONINE HOHBI, 3) MPOTUBOUOHBI OT
YACTHIIBI IO TPAHUIIBI CKOJIBXKEHUsI, 4) npoTuBonons! quddy3noit yactu JIIC. a) m[Fe(OH)s]; 6) xCI; B) (n-x)Cl; r) nFeO".
Bapuants! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

1r; 2a; 3B 40

I'umposouns noanaa cepebpa momyden mo peakin: AGNOsz + Kl = Agl + KNO3 B mpucytctBun nzdsitka AGNO3. dopmyna
MHUIIEIUIBI 30711 uMeeT BuA (YKaKuTe MPaBUIbHBIA OTBET):

{m[AgI] nAg* (n —x)NOz} XNOz~

{m[Agl] nI~ (n — x)K*} xK*

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

Uto Ha3bIBAIOT IPAaHMIIEH CKOJIBKEHHS MIPU AJIEKTPOKUHETUIECKUX SIBICHUAX?

TPaHUIY MEX]y aJICOPOIIMOHHBIM U TU((Y3HOHHBIM CIIOSMH ITPOTHBONOHOB;

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

rpaHuIly, 10 KOTOPOi npoxoauT pa3psiB IOC npu HaN0KEHUH BHEIIHETO 3JIEKTPUIECKOro MOJIs;
rpaHully paszena ¢as.

Uro takoe 1) amextpodopes 2) 3MeKTpoocMoc 3) TOTEHIAT CEAUMEHTAIUH 4) IOTCHIIHAT TSYCHU? a) TCUYCHUE KUIKOCTH B
Kamuutsipe 1o/ ISWCTBUEM DJISKTPUIECKOro moist; 0) BosHukHOBeHHEe DJ1C nipy ocejaHny YaCTHIT, B) ABMKCHHE YaCTHUIL
JUCTIEPCHOM (a3bl MO JEHCTBUEM DIIEKTPHUYECKOTO TOJIS; T) Bo3HUKHOBeHHE DJ]C MpHu TeUYeHUH KUIKOCTH Yepe3
KalMIISIPHO- TIOPHUCTOE TeJ0. BeiOepuTe MpaBUIbHBIN OTBET:

la; 26; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B
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Kaxoit Bun umeet ypaBHeHue I enpMroibrna-CMOIIyX0BCKOTO, CBA3BIBAIOIIEE BEIHYNHY (-IIOTEHINANa U CKOPOCTh
anekTpodopesa (rmekTpoocmoca)?

U= eg,cH
n

uo

gg,cH
ot
&g,

Kakoil moTeHIan Ha3bIBAIOT 31EKTPOKUHETUUECKIM?

MOTEeHIMAJ Ha IpaHuIe pasaena ¢as;

MOTEHIMAJ Ha TPAHUIIE CKOJIbKEHHUS;

MOTEHIMAJ Ha TPaHHMIIE aACOPOMOHHOTO 1 JU((Hy3HOHHOTO CIIOEB;

noteHIman I9C Ha paccTOSHUH OT TpaHUIEI pa3zaena (a3, paBHOM 3G deKTHBHOH TommuHe nuddy3Hoit yactu JJIC.

Kakoii u3 mepednciieHHBIX HOHOB OOJamaeT HamOomblneil crocoOHocThi0 cxumate JIOC B 3ome cynbduma cypemer (111)
Sb3Ss, cTabHIM30BaHHOM HUTPATOM CYPbMbI?
2+.
Ca“™;
S04
Na*.

[Touemy npu Bo3pacTaHUM paJuyca MOHOB, UMEIOIIMX OAMHAKOBBIHN 3aps, ycuiausaercs cxarue JJIC?
n3-3a yMEHBLICHUS THpaTallii HOHOB,;

U3-3a BO3pAcTaHUs AUIOIBHOIO MOMCHTA HOHA;

U3-3a YBEIMYCHHS aAcopOLUH HOHA;

U3-32 YBEIHYCHHS KPHCTAUIOXUMUYECKOTO paJiyca HoHa

Kakoit snexTponuT Ha3pBalOT HHAUPPEPEHTHEIM?

OJIMH U3 HOHOB KOTOPOT'O CITIOCOOEH I0CTPAaNBaTh KPUCTANINIECKYIO PEIIETKY arperaTa MHILEIUIBI;

HE COJIeprKalllii HOHOB, CIOCOOHBIX JOCTPanBaTh KPHUCTAJUIMIECKYIO PEIIETKY arperara MUIEIUIbl U H3MEHATh
MTOBEPXHOCTHBIN TIOTEHIIHAI (o,

HE COJIepIKaInil HOHOB, 0Opasyromux auddysuyro gacts JJIC

Kakoii 351eKTposInT Ha3bIBAOT HEMHIAUPPEPEHTHBIM?

COZIePIKAIIMIA HOHBI, CIIOCOOHBIE TOCTPaUBaTh KPUCTAIUTMYECKYIO PELIETKY arperara MHLEIUIBI;
COZIep KA HOHBI, OJTHOMMEHHBIE C IPOTHBOMOHAMH MHULICILIbI;

HE COJIep KAl HOHBI, CIIOCOOHBIE I0CTPANBATh KPUCTAIUTMYECKYIO PEIICTKY arperaTa MULEIIbL;
HE COJICp KAIMH HOHBI, BXOSIIMX B MULICILTY 307151

Kakoii 13 nmepedrcaeHHbIX HOHOB 00J1aaeT HauMeHbIei cnocodHocThio cxxumMath JI9C B 301me Agl, cTaOHMITN30BaHHBIM
AgNO3?

Na*;

Cl;

S04

CaZ+

Kak wusmensiercss s¢¢exrtuBHas ToinmuHa auddysHod gactu [ADC mpu yBenWUeHHHM KOHIEHTpAIMu WHIU(QEpESHTHOro
ANEKTPONIHTA B 00BeMe BOJHOM (ha3bl (MOBHIIICHHHA HOHHON CHIIBI)?

1) Bo3pacraer;

2) He MeHseTCS;

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

HE M3MEHSIOT (- ITOTeHIINAIT;

YBEJIMYMBAIOT MOTEHIIMAJ IPAHUIBI pa3/iesna;

CHIDKAIOT (- MoTeHIMa

JlaTekc — aTo

nByX(}azHast IBYXKOMIIOHEHTHAsI CHCTEMa-IUCIIEPCHs TIOJIUMEPa B BOJIE;

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

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

JInodoOHBIE KOMIONTHBIE CHCTEMBI PUHIMIHAIBEHO arperaTHBHO HEYCTOWYHBEI, TIOTOMY YTO

001a1a10T N30BITKOM CBOOOHOM HEPIHH;

XapaKTepU3YIOTCS BBICOKMM MOJIEKYJISIPHBIM CPOJICTBOM MEXIy AUCIEPCHOH (a3oii M qucnepcHoHHON cpeloi;
00pa3yroTcs B pe3ysibTaTe CaMOIPOM3BOIBHOIO JUCTIEPIUPOBAHUSA

JInoduipHBIE KOMIOUAHBIC CHCTEMBI MPUHIIMIHAIBHO arperaTiBHO YCTOWYNBEI, IIOTOMY YTO

00pa3yroTcst B pe3yIbTaTe CaMOIIPOU3BOJIBHOTO AWCIEPTUPOBAHUS M XapPaKTEPU3YIOTCS BBICOKAM MOJEKYJISIPHBIM CPOJICTBOM
MEXITy JUCIIEPCHON (ha30if U IUCTICPCHOHHOMN CPEeIoii;

00a1ar0T N30BITKOM CBOOOIHOW YHEPTUH;

HMEIOT MPEETbHO BEICOKYIO TUCTIEPCHOCTh

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

CTaHOBHUTCSI BO3MOKHOM KOAr'yJISLUs, T.K. IOTEHIUAIBHBIA Oapbep OTTaJKHBAHHSI CTAHOBUTCS MEHBILE SHEPTUH TEIIOBOTO
JIBIDKCHUS;

BCE CTOJIKHOBEHUSI YaCTHILl CTAaHOBSATCS 3()(HEKTHBHBIMH;

CIpaBeIUIUBBI 00a yTBEPIKICHUS

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

OTpakeHHUE CBETa OT MOBEPXHOCTH YACTHII;

MOTJIONIEHNE CBETa

Benblit 30516 OCBemIaeTCs MOHOXPOMATHUECKHUM CBeTOM ¢ JuIMHON BosHBI 400HM (cmHumit) m 700HM (kpacHsblf). B kakom
COOTHOIIEHUH HaXOAATCS BETMUNHBI MyTHOCTH?

T400 = T700
Ta00 = T700

Ta00 < T700

KaKoe 13 IPUBEACHHBIX OHpeﬂeHeHHﬁ MYTHOCTU ABJIACTCS HeraBI/IHLHBIM?

MYTHOCTb — 3TO BEJIMUUHA, 00pATHAsI TOJIIIMHE CJIOS, TIPH KOTOPOI MPOXOISIIHIA CBET OCIA0IIETCS B € pas;

MYTHOCTh — 3TO BEJIMYHHA, YHCIIEHHO PaBHAs JIOrapu(My OTHOINICHHUsS WHTEHCHBHOCTH MAJAIOIIET0 M IMPOXO/ISIIEro CBETa
Yepe3 pacCeHBaOLIYO CPEy;

MYTHOCTb — 3TO BEJIMYHMHA, PaBHAs MHTEHCHBHOCTH CBETAa, PACCESHHOTO IO BCEM HAMPABICHUSIM eJIUHUIECH 00beMa CUCTEMBI
[PY MHTEHCUBHOCTH A IafOIIero CBeTa paBHOM 1.

CornacHo ypaBHEHHIO Pajess ”HHTEHCMBHOCTD PacCesSHHOTO CBETA BO3PACTALT MPSIMO MPOIIOPIIMOHANBHO. ..
KyOy auameTpa 4acTHuIl;

KBaJIpaTy JJIMHBI BOJTHBI TIA/IAFOIIET0 CBETA;

YUCJIEHHOUW KOHIIEHTPAIIMH YaCTHII
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OIIeHI/IBaHI/Ie OTBETA CTYACHTA HA 3249€TC

Xapaxmepucmuka omeema bannwvt

JlaH TONHBIA, pa3BepHYTHII OTBET Ha TIOCTABICHHBIN BONPOC, MOKa3aHa 27-30
COBOKYITHOCTH OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIAIOMANCST B CBOOOIHOM
ONCPUPOBAHUH  TOHATHSAMH, YMEHHM  BBIICIHTH  CYLIECTBEHHBIC |
HECYLIECTBEHHBIE €r0 NPHU3HAKU, NMPUYMHHO-CICICTBEHHbIC CBSI3U. 3HaHHE 00
00beKTe AEMOHCTpHUPYETCsl Ha ()OHE MOHMMAHHMS €r0 B CUCTEME JaHHOM HayKH U
MEKANCUMIUIMHAPHBIX cBsized. OtBer (opMmynupyeTcs B TEpMHHAX HayKH,
W3JIOKEH JIUTEPAaTYpHBIM SI3BIKOM, JIOTHMYEH, JIOKa3aTelieH, JIEMOHCTPHUPYET
aBTOPCKYIO MO3UIHIO CTYIEHTA.

JlaH TmoNHBIHA, pa3BepHYTHII OTBET Ha IOCTaBJICHHBIM BOINpPOC, IOKa3aHa
COBOKYIIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe, J10Ka3aTeIbHO PACKPBITHI
OCHOBHBIE TMOJIO)KEHHsI TEMBbl; B OTBETE IIPOCIIC)KUBACTCS YeTKas CTPYKTypa,
JorMyeckass MHOCIENOBATeNbHOCTD, OTPaKarollas CYIIHOCTH PacKpbIBAEMBIX
TIOHATHH, TEOpHid, sSBICHWH. 3HaHHE 00 OOBEKTE IEMOHCTpUpYyeTcs Ha (oHE 23-26
NOHUMAaHHSA €T0 B CHCTEME TaHHOW HayKU M MEXIHMCUUIUITMHAPHBIX cBsi3edl. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3BIKOM B TEPMHHAX HayKH. MOTYT OBITH JOIYIICHEI
HEZI0YeTHl B ONPECICHHN NOHATHH, HCIPAaBICHHBIC CTYICHTOM CaMOCTOSATEIEHO
B IIPOLIECCE OTBETA.

JlaH TIONHBIHA, Pa3BEPHYTHIM OTBET HA MOCTABICHHBIH BOIMPOC, MOKA3aHO YMEHUE
BBIIENNTh  CYIIECTBEHHBIE M  HECYIIECTBEHHBIE TNPH3HAKH, TMPHYMHHO-
clefCTBeHHble CBs3d. OTBET UYETKO CTPYKTYPUPOBAH, JIOTUYEH, M3JIOKEH B 19-22
TepMuHax Hayku. OIHAKO TOMYLICHB HE3HAYMTENLHBIE OUIMOKH WM HETOYETHI,
HCIIPABJICHHBIE CTYICHTOM C TIOMOIIHIO «HABOJISIIMX» BOMPOCOB MPETIOIABATENS.

JlaH TONHBIN, HO HEIOCTAaTOYHO MOCJIENOBAaTEIbLHBIM OTBET HAa IOCTABJICHHBIN
BOIIPOC, HO TMpPU ITOM T[OKa3aHO YMEHHE BBIJIEIUTh CYIIECTBEHHbIE U
HECYIIECTBEHHBIE MPU3HAKU U MPUYUHHO-CIIEACTBEHHbIE CBsA3H. OTBET JOTHYEH U
W3JI0KEH B TepMHUHAX Hayku. Moryt OBITh JomymieHbl 1—2 ommbKkud B
ONPEEIICHUN OCHOBHBIX NMOHSTHH, KOTOPBIE CTYIAEHT 3aTPyAHSETCS HCIPaBUTh
CaMOCTOSITEIILHO.

15-18

JlaH HenoCTaTOYHO MONHBIA M HEIOCTAaTOYHO pa3BEepHYTHIH oTBeT. Jlormka u
NOCIICZIOBATENIFHOCTD H3JIOKEHHS HMMEIT HapylieHus. JonmymeHsl ommoOKH B
PACKPBITHM TIOHATHH, ymoTpeOjeHHHd TepMUHOB. CTyAEHT He CHOCOOeH
CaMOCTOSITENIBHO BBIICITUTh CYLICCTBEHHBIE W HECYICCTBEHHBIC NPU3HAKU H
NPUYMHHO-CIICACTBEHHbIe  CBsi3H.  CTyIGHT  MOXET  KOHKPETH3HPOBaTh
000011ICHHBIC 3HAHMS, JOKA3aB Ha MPUMEpax MX OCHOBHBIC ITOJIOKEHUS TOJIBKO €
MOMOINBI0  TIpemomaBatena. PeueBoe odopmienne TpedyeT MONPaBOK,
KOPPEKIIHH.

11-14

JlaH HemoJHbII OTBET, JIOTMKAa M TOCJEN0BAaTEIbHOCTh H3JIOKEHUS HMEIOT
CYIIIECTBEHHBbIC HapymieHus. JlomyiieHsl TpyOble OMMOKH TpU OMpeesIeHUU
CYIIHOCTH  pAacKpblBa€MbIX  TOHATHM, TEOpUH,  ABJIEHUH, BCIEJICTBUE
HEIIOHMMAaHHMsI CTYJ€HTOM HMX CYIIECTBEHHBIX U HECYIIECTBEHHbBIX MPU3HAKOB U 7-10
cBs3eidl. B oTBere OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKPBITh KOHKPETHBIE
TIPOSsIBIICHUS 00OOINEHHBIX 3HAHMH HE MoKa3aHO. PedeBoe odopmieHue tpedyer
MONPABOK, KOPPEKLIUH.

I[aH HETIOJIHBI OTBCT, HpeHCTaBH}HOH.[I/Iﬁ coboit Pa3pO3HCHHBIC 3HAHUA IO TEMC
BOIpoca € CYHICCTBCHHBIMU OIIMOKaMU B OIIpCACIICHUAX. HpI/ICYTCTByIOT
(I)paFMeHTapHOCTB, HCJIOTUYHOCTh M3JIOKCHMUA. CTyHeHT HC OCO3HAcCT CBA3b
JAHHOT'O TIIOHATHA, TCOPUU, SMABJICHUA C JAPYTUMH 00beKTaMH JUCHUITIINHBI. 1‘6
OTCyTCTByIOT BbIBOJIbI, KOHKPETHU3AllUd KW JA0Ka3aTCIbHOCTb U3JIOKCHUS. Peup
HETpaMOTHa4. ,HOHOJ'IHI/ITCJ'H)HBIG U YTOYHAIONIHMC BONPOCHI MPEIoAaBaTeysl HE
IMPUBOAAT K KOPPEKIHUMU OTBETA CTYJACHTA HE TOJIBKO Ha MOCTaBJIC HHBIN BOIIpOC,
HO M HAa IPYTryu€ BOMPOCHI TUCITUIIIINHBI.

He momydeHbr OTBETHI 110 6a30BBIM BOIIPOCAM JUCIIUILIINHBI. 0

PesynpTupytomas oreHKa onpeneisieTcsa B COOTBETCTBHY ¢ [lonoxenneM o GaibHO-PEHTHHTOBON CHCTEME
OTICHKY 3HAHWUH CTYICHTOB.



IIpuMepbl OM1€TOB K 3a4eTy MO JUCHHUIIMHE
«Duznyeckas 1 kotonanas xumus» (OIIK-8)

BUWJIET Ne 1
1. OcHOBHBIE TOHSATUS XUMHUYECKOM TEePMOIMHAMUKU. TEpMHUHBI M TMOHATHUS: cuUcTeMa (OTKpbITas,
3aKpbITasi, U30JMPOBAHHAs, TOMOI'€HHAsl, FETEPOTre€HHAas ), COCTOSIHUE U CBOWCTBA CUCTEMBI.
2. OKUCIHUTETbHO-BOCCTAHOBUTENBHBIE  3JEKTPOAbl.  XHUHTHUAPOHHBIM  BJEKTPOA:  YCTPOMCTBO,
3JEKTpOHAs peakuus, ypaBHeHue HepHcera. [lorenunomerpuueckoe onpeaenenue pH.
3. Ompezenenue ¥ OCHOBHbIE 337a4M KOJJIOUTHOM XUMUU; ee 3HAUCHUE JJIs PA3IMYHBIX OTpacieil HayKu
u TexHuku. KommonHoe coctosinue BemiecTsa. J{ucrnepcHble CUCTEMBI.
4. Kanopumerpus. OnpeneneHue TEIJIOTHI PACTBOPEHHS coJIM. 3akoH ['ecca. DKCIepUMEHTAIbHOE
OIpeJieNIeHUE TEIUIOBBIX 3()(HEKTOB XUMHUECKON PeaKLny.

BUJIET Ne 2
1. ®otoxumMuyeckne peakiuu. 3aKoH (OTOXMMHUYECKOW SKBUBAJCHTHOCTH OiiHINTeiiHa. KBaHTOBBIN
BbIX0J1 peakiuu. CeHCUOMIN3aTOPHI.
2. IlepBblii 3aK0OH TEPMOAMHAMUKH, (POPMYITHPOBKA, MaTEMAaTHUECKOE BbIpaxkeHHe. BHYTpeHHsIs sHeprus,
sHTaIbNHA. Beipaskenue I-ro 3akoHa U1t HU30TEPMHUECKOTO, H30XOPHOTO ¥ M300apHOTO MPOIIECCOB.
3. Knaccudukanus AMCIEPCHBIX CHCTEM N0 pa3Mmepy uactull (aucnepHocTtH). OcoOeHHoCTH
YIBTPAMUKPOTETEPOTEHHOTO COCTOSHUS (HAHOCOCTOSTHUSA ).
4. DnexkTpOKMHETUYECKHWEe SBJICHHS B  KOWJIOMIHOM xumuu. Onektpodopes. OmpeneneHue
aneKTpoopeTHUeCcKoi moABMKHOCTH 30151 Fe(OH):s.

BUJIET Ne 3
1. Tenmoemkocth. VcTHHHAS, MOJIIpHAst TEIIOEMKOCTh. VI30X0pHas, n3006apHas TEMI0EMKOCTb.
2. Knaccuduxarus 351eKTpoI0B U ANEKTPOXUMUYECKUX LeTIel. DIIeKTpo bl BTOporo pojaa. KamomenbHblit
JJIEKTPOJ: YCTPOMCTBO, JJIEKTPOAHAs peaklus, ypaBHeHue HepHcra.
2. Kmaccudukanusi AUCTIEPCHBIX CHUCTEM II0 arperaTHOMy COCTOSHUIO (a3. OCHOBHBIC THITBI CHCTEM.
IIpumepsl.
3. Koarymsiust  KOJUTOMTHBIX pacTBOPOB. Buabl YCTOWYMBOCTH KOJUIOMITHBIX cucTeM. OmpeneneHue
nopora koaryisiiuu 305 Fe(OH)z . amurHoe ynco.

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 TEIIOBOro 3¢ (deKra XUMHUYECKOM peakuu OT
TeMneparypsl (ypaBHenue Kupxroda).
3. Knaccudukanus JUCIepCHBIX CUCTEM IO CTENEHH B3aUMOJEHCTBHS AUCIIEPCHON (ha3bl C TUCTIEPCHOI
Cpenou.
4. TTomyyenne TMOGUIBHBIX ¥ THOPOOHBIX KOJIOUAHBIX pacTBOpoB. [Tomydenue 301 Fe(OH)s
nmocpencTBoM ruaponu3a. [lomydaenue 30eit cepsl 1 KaHUDOITH.
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BUJIET Ne 5
1. Cnoxuble peakinuu (HapajienbHbIE, IOCIENOBAaTEeIbHbBIE, O0paTUMBbIe, COIpsiKeHHble). Kunernka
IIOCJIEIOBATEIIbHBIX peakluii. YacTHbIE Cllydyau KMHETUKHU CIOKHBIX PEaKIIUi.
2. Bropoit 3akon TepmoauHamuku. QPopmynupoBka Il-ro 3akoHa TepMOOUHAMHUKH. OHTPOIHSL.
3aBHCHUMOCTB SHTPOINH OT TeMIepaTypbl. Fi3MeHeHHe SHTPOITMU B HEKOTOPBIX IpoIeccax.
3. O6pazoBanue 1UOGOOHBIX AUCIEPCHBIX CUCTEM IPU AUCIEPTHPOBAHUH; MPOLIECCHI TUCIEPTUPOBAHUS
B IIPUPOJIC U TEXHHKE.
4. VIamepenue moBepXHOCTHOTO (MexdazHoro) HarsbkeHus (meton PeOuHmepa), ompeneneHue
3aBHCUMOCTH IOBEPXHOCTHOTO HATSKEHUS YUCTHIX KHUIKOCTEH OT TEMIIEPATypHl.

BUJIET Ne 6
1. UnTerpanbHble KUHETHYECKHUE 3aKOHBI (ypaBHEeHMs). BbIBOA HMHTErpaibHOr0 KMHETHUYECKOTO 3aKOHA
Ui peakuui 1-ro nopsaka. Bua n aHannu3 KHHETUUECKUX KPUBBIX.
2.0mpeneneHre MOJSIPHONW MacChl PaCTBOPEHHOT'O BEIIECTBA KPUOCKOIMHMYECKUM, 30YIITMOCKOMHMYECKUM
WM OCMOTHYECKHM METOJOM.
3. KakoB MexaHu3M cTa0WIM3alud SMYIbCUN MOBEPXHOCTHO-aKTUBHBIMH BellecTBamMu? PaszbOepurte Ha
pUMEpe IMYIIbCUH THIIa M/B B IPUCYTCTBUU 3MYJIbIaToOpa OJieaTa HaTpusl.
4. KuneTtrka roMOTeHHBIX peaklnii. DKCIEPUMEHTAIbHOE ONpeieNieHue KOHCTAHThI CKOpOCcTH peakuuu ||
NOpsAJIKa Ha IPUMEpPE peakUuu B3aUMOAECHCTBUs mepcyibpaTa HATPUS C MOJUCTBIM  KalHEM.
I'padmyeckuit 1 aHaTUTUYECKUN PacyeT KOHCTAHTHI CKOPOCTH.

BUJIET Ne 7
1. 3aBHCHMOCTh CKOPOCTHM XHUMHYECKOW pEaKIUU OT TeMIepaTypbl. YpaBHEHUE AppeHHyca, ero
rpaduyeckas popma. DHEprusi aKTUBALUY, €€ OIPe/IeTICHHE.
2. UneanbHble pacTBOPbI. 3aKOHBI HACAIBHBIX pacTBOPOB. OCMOC M OCMOTHMYECKOE JaBiieHUE. 3aKOH
Bant-T'odda, Payns. [lonnkenue teMieparypsl 3aMmep3aHus pacTBopa (KpHOCKOMus).
3. KonuyecTBeHHbIE XapaKTEPUCTUKU JUCIEPCHOCTU: JUCIEPCHOCTb, PaguyC KpPUBHU3HBI, YJAEJbHas
noBepXHOCTh. [IoHATHE 0 TMOPUIBHBIX U TMO(OOHBIX TUCTIEPCHBIX CHCTEMAX.
4 M3smepeHue ynenbHOM M 3KBUBAJIEHTHOM 3JEKTPONPOBOAHOCTH PACTBOPOB 3JIEKTPOJUTOB. M3yueHue
3aBUCUMOCTH JJIEKTPOIIPOBOJIHOCTH OT KOHILICHTPALUU HA IIPUMEPE MYPAaBLUHOU KUCIIOTHI.

BUJIET Ne 8
1. Peakuuu 2-ro mopsjka. BeIBoJ MHTErpaibHOr0 KMHETHYECKOIO 3aKOHA I peakuuil 2-ro mopsaka.
Bun u ananu3 KMHETUYECKUX KPUBBIX. Bpems nomynpeBpamienus s peakiui 2-ro nopsiika.
2. CuinibHbI€ 31eKTpOoaUThl. OCOOEHHOCTH CBOMCTB CHIIBHBIX AIEKTposnToB. Koapuinent akTuBHOCTH.
[TonsaTue conpBaTanuu (TUApPaTALUN) HOHOB.
3. IIpouecc nuddy3zun. KonnuectBeHHoe BbipaxeHue nupdysuu (3akoH duka).
4. smepenue yIelbHON U SKBUBAJIEHTHOM 3JIEKTPOIPOBOJIHOCTH PaCTBOPOB 3JIEKTPOIUTOB. M3yueHue
3aBHCHUMOCTH 3JIEKTPOIIPOBOAHOCTH OT KOHIIEHTPAIMK Ha IPUMEPE YKCYCHOM KHCIIOTBHI.

BUJIET Ne 9
1. Ilpomeccel oOpatuMble W HeEOOpaTHMble B TEPMOAMHAMUYECKOM cMbiciae. CaMOmpou3BOJIbHBIE
MPOLECChl. DHTPOMUS — PYHKIIHS COCTOSHUSL CUCTEMBI, €€ OlpesiesieHueE.
2. KoHIyKTOMETpHYECKOe TUTPOBaHUE. TUTPOBaHHUE CHIILHOW KUCIIOTHI CHIIBHBIM OCHOBAaHHEM.
TurpoBanue c1abo0i KUCIOTH CUIIbHBIM OCHOBAHUEM.
3. O0pa3oBaHue U CTPOCHHE YacTUIl quctiepcHon (asel (3omeit). Ctpoenwne 301 Agl, ecim pu ero
nonydenun Kl 661 B3T B M36bITKE. Ha3BaTh Bce coCcTaBHbBIE YaCTH MHIIEIIBL.
4, MeTOJI OJICKTPOIMPOBOAHOCTH. OnpeneneHI/Ie KOHCTAaHTbl W CTCIICHHU AWCCONMWAINU DBJICKTPOJIUTOB
IyTeM U3MEPEHHSI FIEKTPOIIPOBOIHOCTH.
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BUJIET Ne 10
1. 3aBUCHMOCTH CKOPOCTH PEaKLUU OT TEMIIEpaTyphl. Y paBHEHUE AppeHuyca.
2. [ToreHnromeTpudeckoe TuTpoBanue. KuciorHo-ocHOBHOE (OKUCIUTEILHO-BOCTAHOBUTEIIBHOE)
MOTEHIIMOMETPUYECKOE TUTPOBaHKE. VIHTerpabHbIe KPUBbIE TUTPOBAHMUS.
3. O0pa3oBaHHe U CTPOCHHE YacTUIl quctiepcHoi (asel (3omeit). Ctpoenue 30 Agl, eciu rpu ero
nonydennn AGNO3 6b11 B3sT B n30bITKE. Ha3BaTh Bce COCTaBHbBIE YaCTH MHIIEIUIBI.
4.0npenenenrie PH OydepHBIX pacTBOPOB C MOMOINBIO BOJIOPOTHOTO, CTEKISIHHOTO, XHHTHIPOHHOTO
AJIEKTPOJIOB.

BUJIET Ne 11
1. YpaBuenne Kupxroda, ero ananms. Materpansubie popMmbl ypaBHeHusi Kupxroda, ux npuMeHeHHe.
2.ITpumenenue nzmepenuit 3J]C rarpBaHUUECKUX JIEMEHTOB /IS OnpeeseHus (PU3NKO-XUMUUECKUX
BennuuH (onpeaeneHue PH pacTBopos, onpeneneHue OypepHoil eMKOCTH PacTBOPOB).
3. [Tomyuenue 30ieit MeToOM IenTu3auuu. HemocpeacTBeHHast U OCpECTBEHHAs MENTU3alMs Ha
npumepe noayuenus 3o Fe(OH)a.
4. 3mepeHue 31eKTPOIHBIX OTEHIIMAIOB AJIEKTPO10B. PacueT moreHuana MeAHOro JIeKTpoa.

BUWJIET Ne 12
1. Xumunueckas kuHeTuka. OCHOBHBIC ITOHSATHSA CKOPOCTb XHUMHUYECKOU p€aKuun, KOHCTAaHTa CKOPOCTH,
KHHCTUYCCKOC YPABHCHUEC, MOJICKYIIIPHOCTD, IOPAJA0K PCaKI[UH.
2. 9JI€KTpI/I‘leCKa$[ IMPOBOANMOCTB paCTBOPOB. CKOpOCTL JBHXXCHHA HOHOB. y,Z[GJ'IBHaH, OKBHBAJICHTHAsA
IMPOBOAVMOCTD 3JICKTPOJIMTOB U UX 3aBUCUMOCTD OT Pa3JIMYHbIX (1)aKTOpOB.
3. KOH)IGHC&I_[I/IOHHLIC (CI)I/ISI/ILIGCKI/IG, XI/IMI/I‘IGCKI/IC) METOJbI MOJYUYCHUA KOJUIONJAHBIX CUCTCM.
4, I/I3M€p€HI/IC QJICKTPOAHBIX ITOTCHIMXAJIOB 3JICKTPOOOB. PacueT moreHana MHHKOBOTO OJICKTpOaaA.

BUWJIET Ne 13
1. Buytpennsis sHeprus. DHtansnus. TermnoBoit ad ekt xumuueckoit peakunu. 3akoH I'ecca.
2. PaBHOBeCHBIE IEKTPOAHBIE MPOLIECCHI U AJIEKTPOABMKYIIHNE CUIIbL. DIEKTPO, FNEKTPOIHbII
MIOTEHIUA U 3./.C. DJIEKTPOXUMHUYECKOM LIETIN.
3. Koarynsuus xomtounoB. [ToHATHE 0 KHHETUUECKOW U arperaTUBHON YCTOMYHUBOCTH KOJUIOUTHO-
nucnepcHsIx cucreM. IIpasuno 3naunoctu Llynsie-I'apau.
4. MuniemuisspHbie KOJJIOUIHBIE cucTeMbl. Mutienminoobpa3oBanue B pactBopax [IAB. Kputudeckas
KOHLICHTpALIUsI MULIETII000pa30BaHMs, SKCIIEPUMEHTATIbHBIE METO/IbI €€ OIPEICTICHHUSI.
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9. YueGHo-MeTOAMYeCKOE M HHPOPMALIMOHHOE 00ecnedeHne TUCIUTITNHBI
a) OCHOBHAs JIUTEpPaTypa:

1.benmuk B.B., Kuenckas K.M. ®usnueckas u koyuowaHas Xxumus. - M.: M3marenbCckuil 1eHTp
«Axagemusy, 2010.

2.MymxkambapoB H.H. ®usnueckas u kosmonanas xumusi. M.: TOOTAP-ME]L, 2012. — 383 c.
3.Kykymkuna M.U. Komnonnnas xumus. / L. Kykymkuna, A.FO. Mutpodanos. — Kemeposo:
KemepoBckuii rocynapctBeHHbli yHuBepeutet, 2010. — 216 c. — Pexum gocTyna: 1o noJauucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. —
TekeT : ANEeKTPOHHBIN.

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

5. Aree E.Il., ¥Ycnenckas W.A., boraueB A.I'. [lpakmuxym no usuueckou xumuu:
Tepmoounamuka. -M.: HU30amenvckuii yenmp «Axaoemusy, 2010.

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

0) JOMONHUTEIbHAS TUTEpaTypa:
7.I'opmixos B.U., Ky3znenoB U.A. OcHoBbI (puznueckoii xumuu. - M.: bunom, 2010.
8.Kpatkuii kypc ¢puszmnueckoit xumuu. // Ilon pen. C.H. Kongparsea. - M.: BIIL. — 1978. - 312 c.
9.Kparkmii cnpaBouHUK ¢u3MKo-xumMuueckux BennuuH. //Ilog penmakumeit PaBmens A.A.,
ITonomapeBoit A.M. — Jlennnrpan: "Xumusa", 1983 r.
10.  Conosse F0.U. "Ouepku 1o ucropuu pusudeckoit xumun". M., 1984.
11.  3axapuenxo B.H. COopHUK 3a1a4 U yImpaKHEHUH 10 GU3NYECKON U KOJUIOMIHOW XMMUH.
M., 1978.
12. A.J1.3umon, H.® Jlemenko. Konnongnas xumus. — M.: Beicmras mkoia, 2001.
13. O.A.@punpuxcoepr. Kypc xomronanoit xumuu. M.: Beicmras mkona. 1995.
14. B.H.3axapuenko. Komnounnas xumus. — M.: Beiciias mikona, 1989, 238 c.
15. KO.J.®ponoB Kypc komnmoumnowt xumun: [lOBEpXHOCTHBIC SIBIEHWS U JIHUCIIEPCHBIE
cucteMbl. M. «AnbsHCeY. 2004.
16.  A.U.Pycano. Munemrobpa3oBanue B pactBopax [TAB. C-TIlerepOypr. Xumus. 1992.

17.  I1.JoObruun, JI.M.Kananep, B.B.Cepnunckuii u np. ®usnveckas U KOJUIOMIHAS XUMUS. -
M.: [Ipoceemenue, 1986, 463 c.
18.  banesun C.A. Ilpaktukym no ¢puznyeckoit u KomtonaHoi xumun. M., 1972

19.  IIpakTuky™m W 3adadHuK 1o KosutowaHoi xumuu. // Ilox pen. mpod. B.B.Hazaposa, M.:
UKII «AxanemkHuray, 2007.

B) nporpamMMHoe odecriedyeHue 1 UHTepHeT-pecypcekl:

O0ecrneyeH JOCTYN K COBPEMEHHBIM MPO(ECCHOHAIBHBIM 0a3aM JaHHBIX, HH(POPMAIMOHHBIM
CIPaBOYHBIM U ITOMCKOBBIM cucTeMaM (6ubimnoteka COI'Y):
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http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=232755
http://biblioclub.ru/index.php?page=book&id=239716
http://www.academia-moscow.ru/authors/?id=3416
http://www.academia-moscow.ru/authors/?id=3415
http://www.academia-moscow.ru/authors/?id=3414
http://biblioclub.ru/index.php?page=book&id=459522

. DJIeKTPpOHHAas 0uOnoTeKa quccepranuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBC «YHuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpanus B 6ubaunoreke COI'Y
o IbC «HavyuyHas 3jieKTpoHHas 0umoauorTeka eLibrary.ruy
CamocrosiTenbHasl perucTpanus Ha cauTe
o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKkasi 3J1eKTPOHHAasl 0M0JM0TeKA 110

MEIHIIMHCKOMY M (hapMaleBTHYECKOMY 00Pa30BAHMIO, A TAKIKE 110 €CTECTBEHHBIM M TOYHBIM
HAYKaM B I1eJI0M
Tpebyercs peructpanus B 6ubauoreke COI'Y

o 9B C «IOpaiiT» — o0pa3oBarejibHasl CPela, BKIANYANIIAS BUPTYAJbLHBINA YHTAJbHBIN 3aJ1
YUEeOHHKOB M VUe€0OHBIX II0COOMIi OT ABTOPOB M3 BEIVIIHX BY30B PoccHH 110 BceM HANPABJIEHUSIM
H_CIIEIHAIbHOCTAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o SpringerCustomerServiceCenterGmbH (6a3za naHHBIX, cojepiKalllde 3JICKTPOHHBIC H3IaHUS
m3narenscrBa SpringerNature 3a mepuon 2011 — 2017 rr. (MOJTHOTEKCTOBAas KOJUICKIMS B
kosmyecTBe 46 332 KHHUT)

Jluunblii kaduHet Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucranunonnoro odyuyenunss COI'Y http://Ims.nosu.ru/

PeKOMeH)IyeMbIe HHTEPHET-aApeca mo XuMHuu:
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/

IlepeyeHs JUIIEH3HOHHOTO M CBOOOHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 00ecnedeHnsl,
HE00XO0IMMOr0 /1JI5 OCBOEHHSI TMCIIUIIUHBI

naketr MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
OporpaMMHOE 00eCIeUeH e TS PeIaKTHPOBAHUS XUMHIecKuX Gopmyn IsisDraw (cm. cnucok Hudice).

Peectp mporpammuoro obecnieuenust COI'Y 2023

Ne i/ HaunmeHnoBanue Ne norosopa(iinuensust) CrtpaHa npou3BoaAMTE/Ib
Windows 10 Enterprise Ne 4100072800 Microsoft Products | CLLIA
1 (MPSA) ot 04.2016r
Windows 10 Pro for Workstations | Ne 4100072800 Microsoft Products | CIIIA
2. (MPSA) ot 04.2016r
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CHIA
3. (MPSA) ot 04.2016r
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Windows 8.1 Professional Ne 4100072800 Microsoft Products | CILIA
4. (MPSA) ot 04.2016r
Windows 8 Enterprise Ne 4100072800 Microsoft Products CHIA
5. (MPSA) ot 04.2016r
Windows 8 Professional Ne 4100072800 Microsoft Products | CILIA
6. (MPSA) ot 04.2016r
Windows 7 Enterprise Ne 4100072800 Microsoft Products CHIA
7. (MPSA) ot 04.2016r
Windows 7 Professional Ne 4100072800 Microsoft Products | CILIA
8. (MPSA) ot 04.2016r
Office Standard 2016 Ne 4100072800 Microsoft Products | CILIA
9. (MPSA) ot 04.2016r
Office Standard 2013 Ne 4100072800 Microsoft Products | CIIA
10. (MPSA) ot 04.2016r
Office Standard 2010 Ne 4100072800 Microsoft Products CHIA
11. (MPSA) ot 04.2016r
CucteMa TecTUpOBaHUs Sunrav Ne468 ot 03.12.2013 UIT Poccus
12. WEB Class Cynratynus P.T.(6eccpouno)
[porpammuoe obecneuenue 1C: Ne CJI/108 ot 29.08.2017 Poccus
13 [pemnpustue. Byxranrepckuit (Makcumym-cot) OeccpodHO
' VYuer. Tunoas KoHbUTypamus 8
ceTeBasi Bepcust
Cuctema komnbioTepHo# Bepetku | Jlnnensus FSF/Debian (Ceo6oxHoe
14, MikTex MPOTrpaMMHOE 00ECIICUCHHE)
(6eccpouHo)
15. Kasperksy Endpoint Security Jo 22.01.2024 Poccust
[IporpammHoe obecnieuenue st CBoboHOE ITPOrpaMMHOE CIOA
16. PEIaKTUPOBAHUS XUMUYECKUX obecneuenne(6eccpouHO)
¢dopmyin Isis Draw
CucremMa oucKa TEKCTOBBIX Ne 6262 o1 09.01.2023 Poccus
17. 3aUMCTBOBAaHUI (neiictBuTenen no 31.12.2023r) ¢
«AHxtumnaruat.BY3» OAO «Amntu-Ilnaruat»
[porpammuoe obecnieuenue 1C: NeKTI /108 ot 29.08.2017 ¢ OOO Poccus
18. [Ipeanpusitue 8.3 YnpasieHnue «MakcumyMm»(6eCcCpOUHO)
TOProBJIeH
[Iporpammuoe obecnieueHue NeCJ1./ Ne126., 01.07.2020r. Poccus
19 1C:3apmnarta u KaJapsl «MAKCHUMVYM-
) TOC.yIpEeXICHHUAS
CODT» GeccpouHO
[Iporpammuoe obecnieueHue NeCJ1/76 01.03.2017r. «makcumym- | Poccust
20. 1C:6r0mxerT. co» (beccpouro)
ABTOMaTH3UPOBaHHAs CUCTEMA CBuzerenbcTBO 0 rocygapctsenHon | COI'Y
21 «Ynpasnenue —/lekanat BPC» perucrpauuu nporpaMmmsl st 9BM
: Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma qis 9BM «bank Pazpabortka COI'Y CBuaperensctso o | COT'Y
BOIIPOCOB JUIsl KOHTPOJIS 3HAHUI» | TOCYJapCTBEHHOHW PErucTpanuu
22, nporpaMmmsl Juis O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
ILnaner Ne867, 0109.01.2023r. Poccus
23, (09.01.2023r. 1o 31.12.2023r.) OO0

JIMMHUC
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VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus
24, N, A.CepreeBuu
Tex.nox. 07.04.2022
25, «[amakTuka ot 14.03.2022r (mpumepHas 1ata) Poccus
DIRECTUM RX - Cucrema | OOO I'anaktuka UT gorosop Ne Poccus
26. 3JIEKTPOHHOTO J0KyMeHToo6opora | 120320/1I/A ot
14.03.2022(npumepHast 1ata)
Yemyrn cBm3u  (moctyn k cetr | OOO Anxom Ne AL-0044 ot Poccus
217. HHTEPHET) 01.02.2022r -31.12.2022r
MOODLE becruiatHoe poccuiickoe CIIA (GecmmatHoe
28. poccuiickoe)
«T"amakTuka PY3y» Jlunensus OGeccpounas Poccus
29. Tex.conpoBoxaenue ot 14.03.2022 r
JInunblii kKaOUHET aOUTypUECHTA JIunensus Oeccpoynas Poccust
30. Tex.conpoBoxxaenue ot 14.03.2022 r
JInqHbBIH KaOWHET Jlunensus O6eccpounas Poccus
3L CTy/IeHTa/COTpyTHHUKA Tex.conpoBoxaenue ot 14.03.2022 r
OnexTpoHHas OMOIHOTEeKa https://dvs.rsl.ru Poccust
32. JICCEpTAIH U aBTOpeepaToB TpebyeTcs peructpanus B
PI'B(OB/1 PI'B) oubmuoreke COI'Y
OBbC"YHuBepcuTeTcKas https://biblioclub.ru Poccust
33. oubimorexa ONLINE" TpebyeTcst perucTparus B
6ubnuoreke COI'Y
OBC «Hayunas osmekrponHnas | http://elibrary.ru. Poccus
34. o6ubmmoteka eLibrary.ru» TpebyeTcs peructparus B
oubmmoreke COI'Y
VYuusepcanbHas 6a3 nanusix East | https:/dlib.eastview.com CHIA
35. View
OBC «KOHCYJIBTaHT CTYIEHTa» http://www.studentlibrary.ru Poccust
CryneHueckast 3JeKTpOHHAs Tpedyetcs peructpanms B
OUOIMOTEKA 110 METUITHHCKOMY U 6ubnuoreke COI'Y
36. (apMareBTHICCKOMY
00pa3oBaHUIo, a TAKXKE M0
€CTECTBEHHBIM M TOYHBIM HayKaM
B IICJIOM.
3BC «lOpaiit» - obpazoBarenbhas | Www.biblio-online.ru Poccust
cpeza, BKIIHOUYaIoIas Tpedyetcs perucTparus B
BUPTYaJIbHbBIA YMTAJILHBIN 31 6ubmmoreke COI'Y
37 Y4eOHHKOB ¥ YIeOHBIX TIOCOOHIA OT
ABTOPOB U3 BEAYLIHUX BY30B
Poccuu no Bcem HanpaBiIeHUsIM U
CIELHATBHOCTSIM
38. KOII (momeH Ha sHOEKCE) GecruratHOE Poccus
39, Pyclapn OecruiaTHOE Poccus
40. ViPNet Poccust
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DJIeKTPOHHBIE PecypChl 00ecTeYnBAIOIIIE PeaTH3aNI0 00pa30BaTeIbHBIX MPOrPaMM

DI'BOY BO «CeBepo-OceTuHcKuii rocyaapcTtBeHHblii yHupepcurter umenu Kocra JleanoBuya XeTarypoBa»

HammenoBanwue, cBefieHHsT 0 paBooOIajgaTese u agpec caira

Jorosop Ha mpaBo
UCTIONB30BaHUs
ObC

Cpok nercTBuUs
JIOrOBOpa

Konunuectso
TOYCK J0CTyIa/
MOJIb30BaTeIICH U

XapaKTCpuCTUKaA JOCTYyIIa

IIpumevanus

9BC "YHuuBepcuter. 6ubmorexa onlLine'
000 «Iupexr-Menua» (RU)  http://www. biblioclub.ru

Ne 278-12/2022

01.01.2023 — 31.12.2023

HE OTpaHUYCHO

3aKJII0UCHUE TOTOBOPA Ha
mpaBo nocrtyma c 01.01.24

«O6pasoBarenbnas miuarpopma FOPANTY
000 «AnekTponHoe n3areabcrso FOPAMT»  http://www.urait.ru/

Ne 01/03-2023

01.03.2023 — 30.06.2023
01.09.2023 — 31.12.2023

6050

3aKJIIOYCHUE TOrOBOPa Ha
mpaBo nocrtyma ¢ 01.01.24

IBC «KoHcyabTaHT cTyaeHTa» «MequnuHa. 3npaBooxpanenne BO»
IT komnanust OO0 «KKOHCYJIbTAHT CTYJEHTA»
www.studentlibrary.ru

Ne 832KC/02-2023

27.02.2023 — 26.02.2024

200 511 xapt
M0JIb30BaTEICH

3aKJIIOYCHUE JOTOBOPA Ha
npaso goctyna c 27.02.24

HNudopmannonno-anaaurudeckas cucrema SCIENCE INDEX
000 HAYYHAS SJIEKTPOHHAS BUBJIMOTEKA (RU)
www: https://elibrary.ru

Si0-5051/2023

11.04.2023 — 12.04.2024

1o 500

3aKJII0YCHUE JOTOBOPA Ha
npaso goctyna ¢ 13.04.24

YuusepcaabHbie 6a3b1 1aHHBIX «UBUC»
000 «<MBHUC» (RU)  htpps:/eivis.ru/

Ne 33-n1

01.01.2023 — 31.12.2023

HE OTPAaHUYCHO

3aKJII0YEHHE JJOTOBOPA Ha
npaso goctyna ¢ 01.01.24

«HauuoHajbHas 3JIEKTPOHHASI OHOIHOTEKA»
®OI'BY «PI'b» http. /HIB. Pdo.

Ne 101/HDOB/4513

05.07.2018 — 05.07.2023

10 Touek noctyma mo IP-
azpecy

C HpOHOHFaHPIeﬁ Ha 1IAThb JICT
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10. MaTepuajnbHO-TeXHHYECKOE OCHAIIIEHUE I CIUILINHBI:
KommbrotepHsiii kitace, noctyn K cetd VMHTepHEeT (BO BpeMs CaMOCTOSITEIbHOM paboThI), OPITEXHHKA, 3JIEKTPOHHAs 0a3za JaHHBIX
oubmmoreku COI'Y, neKMOHHBIC ayAUTOPHH; KAOMHET, OCHAIIICHHBIN HHTEPAKTUBHOMN JTOCKOH, POSKTOPOM.
Ha xadenpe umeercsa ydyeOnas jpaGoparopus «Pusnyeckas XMMHs», OCHAIEHHAas HEOOXOAMMBIM OOOpYAOBaHUEM MJi MPOBEICHUS
3aHATHNA, COOTBETCTBYIOIIMX JIAOOPATOPHOMY MPAKTUKyMy M0 auciuiuimae. OO0opynoBaHue 1ab0opaTopuu: KaTOPUMETP, TEPMOMETPHI
bexmana, yHUBepcaabHBI KOHIYKTOMETp, PH-METphl, MOTEHIIMOMETPbI, HOHOMETPHI, PePPaKTOMETPHI, MOISIPUMETPbI, TEPMOCTAT, CYLIMIbHbII

mkad.

1 duznueckasi M KOJJIOUIHAS
XUMUsA

Y4eOHble ayAUTOPUH I NPOBeAeHUs 3aHATHH JIEKIIHOHHOTO THUIIA:
MIperoIaBaTeILCKUI cTON — 11IT.; cTynm — lmIT.; cToNEl oOydJatommxcs — 32 mIT.; CTyNIbs — 64T, ;
kadenpa — lmr.; kraccHast Jocka — 1mT., OGopynosanue: - [lepcoHaNbHBIN KOMIIBIOTED B KOMILIEKTE C
[POrpaMMHBIM 00ECIICYCHHEM, BBIXOZIOM B CeTh VIHTEPHET U JOCTYIIOM B 3JIEKTPOHHYO HH()OPMAIHOHHO-
obpasoBarenbhyto cpeny COI'Y, IIpoektop Epson EB-735Fi Kommiekt moctaBku (KperieHue s
npoexTopa, mHyp nutadus) — lmr.,Hoyr6yk Ipoussoaurens OO0 "ANCUIITEXHO" —

L., ITporpammuoe o6ecnieuenue: Iporpammuoe obecrieuerne: Windows 7 Professional, Office Standard
2016, Cucrema tecruposanust Sunrav WEB Class, Cucrema kommbroteproii Bepctkn MikTex, Kasperksy
Endpoint Security, [IporpaMmmuoe obecriedeHre st peJakTHpOBaHust XuMudeckux Gopmy Isis Draw,
CucreMa Mmomncka TeKCTOBBIX 3aMMCTBOBaHUH «AHTHILIaruat.BY 3y, [Iporpamma miss 9BM «bank Bompocos
Jutst KoHTpoJist 3Hauui», VSDESK, Yenyru cesi3u (moctym k cetn unteprer), MOODLE, JIuuHblii kabuHeT
crynenra/corpyauuka, KOIT (nomen Ha sunekce), Pyclapa, ViPNet

JladopaTopuss @u3nyeckoi U KOJNJIOMIHOH XUMHU

MIperoIaBaTeIbCKUi cTod — 11T.; cTynm — lmT.; cTonbel odydatormmxcst — 15 mr.; crymbs — 30mrT.;
kadenpa — 1mrt.; kraccHast Jocka — 11T. [lepcoHanbHbI KOMIBIOTEP B KOMILIEKTE C IPOTrPAMMHBIM
obecrieyeHreM, BBIXOJIOM B CeTh VIHTEpHET U JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIHOHHO-
obpasoBaresbhyto cpeny COI'Y, IIpoektop Epson EB-735Fi Kommiekt noctaBku (KperuieHue st
npoekTopa, mayp mutanus) — 1., Hoyroyk Ipoussoaurens 000 "AVMCHUDJIITEXHO" —

Lurr., IIporpammuoe obecrieuenue: [Iporpammuoe obecrieuenne: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanust Sunrav WEB Class, Cucrema komneioteproit Bepctkun MikTex, Kasperksy
Endpoint Security, TIporpammuoe obecriedene st peqakTHpoBaHus xuMudeckux Gopmyn Isis Draw,
CucremMa 1oucka TEKCTOBBIX 3aUMCTBOBaHUM «AHTUIIaruat.BY3y, [Iporpamma s 9BM «bank Bonpocos
JUtst KoHTpoJst 3HaHui», VSDESK, Yenyru ces3u (noctyn k cetn unteprer), MOODLE, JInuHblii kabuHer
crynenra/corpynuuka, KOII (nomen Ha sunekce), Pyclapa, ViPNet

O6opynosanue [lIkad BerTskHO#M ¢ moaBomaoM Boas! [IIB HBK 900ITJIACT+ ¢ caHTeXHUKOM —

1., Yue6Ho-mabopaTopHblil kKomruieke ""du3udeckast U KOJUIOWAHAS XUMHUs" — 1 mT.

Meus mydensras OKIIC-10 — 1 mT. Hedemomerp «HOMx»-1 mt. Konmgykromerp «Ikcnept -002-6H» -
1. JJabopatopHsrit noromep «M-510»-1 mt. pH-Merp-mummBonbT™MeTp «pH-150MU»-2 1T.
Pedpaxromerp «MIP®-454» - 1mr. Memanka marautHas «I[19-6110» ¢ mogorpeBom-2 mt. PoTomerp
30M3 KOK-3-01 - 1 . Muxpockon 6uHOKy sapHbIi "Mukmea-1"- 1 mr. Ananuzarop «®dmroopat 02-2M»
- 1 wt. Bans Bomsanas nyxmectHas UT-4302E ULAB — 1 wt. Criekrpogotometp [13-5300BU — 1 .
Harpesarensnas mnta ES-H3040 — 1 mr. Hentpudyra Tagler HacTonbHas 1abopatopHasi MeTUIMHCKAs MO
TY — 1 mr. [Monspumerp kpyroeoit CM-3 -1mut. Becsr ananmuruueckne SHINKO HT 84RCE — 1 mir.
Becsl Texanueckne M-ER — 3 mt. Cymmmsasrit mxag IC-80-01-CI1Y — 1 mT.

Poccuiickas ®enepanus, 362025,
Pecrry6mmmka CeBepaast OceTust —
Ananus, r. BnagukaBka3s, Baryruna, a. 44-
46, yue6nsIit kopmyc Ne 7 (YK Ne 7),
(bakympTeT XUMUH, OMOJIOTHN
onotexHonoruu, aynutopus Ne603

Poccuiickas ®enepauus, 362025,
Pecnryommmka CeBepaast OceTust —
Ananwus, r. BnagukaBka3s, Batytuna, 1. 44-
46, yuebusrii kopmyc Ne 7 (VK Ne 7),
(bakympTeT XUMUH, OMOJIOTHU H
6uotexHoioruu, aynutopust Nel 14

Poccuiickas denepanus, 362025,
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Y4eOHble ayAuTOPHUH VI NPOBEeJeHUS TEKYILIero KOHTPOJISI U MPOMeKYTOYHOM
aTTeCcTallH, a TAK/Ke CAMOCTOATeJbHOI padoThI 00YUAIOIINUXCS: TIPETIOAABATEINECKAN CTON —
lmr.; ctyn — lmrt.; croisl oOyyaronmxces — 20 mr.; crynbs — 40mr.; kadeapa — 1mr.; KiaccHast
nocka — 11T., [TepcoHaNbHBIH KOMITBIOTEP B KOMIUIEKTE C TPOrPAMMHBIM 00€CIIeYeHHEM, BBIXOIOM B CETh
WHTepHeT 1 HOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBaTenbHyto cpexy COI'Y, IIpoektop Epson
EB-735Fi KommuiekT moctaBku (KperuieHHe A7l IPOEKTopa, MHYp nuTanus) — 1mT.,Hoyroyk
pomssogurens OO0 "ANCUAITEXHO" — 1., [Iporpammuoe oGecrieuenue: [IporpaMmHoe
obecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanust Sunrav WEB Class,
Cucrema koMmnbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpaMmmuoe obecrieyeHue ajist
peaaKTUpOBaHHs XUMHYECKUX hopmyi ISis Draw, CricTema moucka TeKCTOBBIX 3aMMCTBOBAHHI
«Anrumtaruat.BY 3y, [Iporpamma s 9BM «baHk BOpocoB Aiist KOHTpoJIs 3HaHuiy, VSDESK, Yenyru
cesi3u (moctyn k cetu uarepHer), MOODLE, Jluunstii kabunet cryneHra/corpynauka, KOIT (momen Ha
stapekce), Pyclapa, ViPNet

KomnbloTepHslii ki1ace
npenoAaBaTelbCKuit cTos — 1mrt.; cTyn — 1mrt.; cronsl o0y4aronmxes — 15 wr.; ctynbs — 30mr.;
kagenpa — 1rT.; KJIaccHas 1ocka — 1mr.,

Ob6opynoBanue: KoMnbproTeps! Uil KOMIOBIOTEPHOTO Kiacca B KoMIutekTe, Mcrounnku 6ecriepe6oiHOTO
nranus, [ppon, Kommyrarop st kinacca D-Link DGS-10240,, aTepakTHBHAs JOCKA
787(1702070/15112/11344/2+ nipoextop Beno MX503. IIporpammHoe obecriedenue: IIporpaMmmuoe
obecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanus Sunrav WEB Class,
Cucrema komnbroTepHoii Bepctku MikTex, Kasperksy Endpoint Security, TIporpaMmmHoe obecrieueHue ajist
peaaKTUpOBaHHs XUMHYECKUX hopmyi ISis Draw, CricTema MoucKa TeKCTOBBIX 3aMMCTBOBAHHI
«Antumiaruat.BY3», IIporpamma s 9BM «bank BonpocoB [uist KoHTpoiist 3HaHui», VSDESK, Yenyru
cBs3u (noctym k cetu uHTepHET), MOODLE, JInunelii kabuneT cryaeHTa/cotpynauka, KOII (momen Ha
stapekce), PycTapn, ViPNet

BubauoTeka, B TOM YHCJIe YATAIBHBIH 3aJ1: CTOJBI 00y4aromuxcs — 30 wiT.; cTyibs — 60mT.
kadenpa — lmrt.; 1K oOywarommuxcst — 10mrT., [Iporpammuoe oGecnedenue: [Iporpammuoe
obecneuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectuposanus Sunrav WEB Class,
Cucrema kommsiotepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe obecrieuenne st
penaktupoBanus xummudeckux Gopmyn Isis Draw, Cucrema moncka TEKCTOBBIX 3aHMCTBOBAHHIA
«AnTtumiaruat.BY3», [Iporpamma mist O9BM «bank BotipocoB s KoHTpours 3HaHui», VSDESK, Yemyrn
cBs3u (noctyn k cetu uHTepHET), MOODLE, JInmunelii kabuneT cryaeHTa/cotpynanka, KOII (momeH Ha
stekce), PycTapn, ViPNet

Pecrry6mmmka Ceepaast OceTust —
Ananus, r. BnagukaBka3s, Batytuna, a. 44-
46, yaeonsrit kopiryc Ne 7 (YK Ne 7),
(akympTeT XUMUH, OMOJIOTHN H
6uorexHonoruu, aynuropus Nell4

Poccuiickas ®enepauus, 362025,
Pecniyonuka Ceephast OceTust — AJiaHus,
r. Bnanukaskas, Batytuna, a. 44-46,
yueOHbIit kopryc Ne 7 (YK Ne 7),
(bakyIbTeT XUMUU, OHOJIOTUU U
ounoTexHoIoruy, aynuropust Ne614

Poccuiickas ®enepauus, 362025,
Pecny6sinka CeBephnast Ocetust —
Amnanus, r. Bragukaskas,
Heperemu/Batytuna, a. 16/19
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11. JIuct 00HOBIeHHS/AKTyAIN3AIUN

[Iporpamma paccMOTpEHa U YTBEPXkKACHA HA 3aCeIaHUM KadeIpbl OPraHnIeCKOd XUMUU

ot «14» anpenst 2023 r., mpoTokoi Ne 8.

[Iporpamma on00peHa Ha 3acelaHuM coBeTa (haKyJdbTeTa XUMHH, OMOJOTMH U OWOTEXHOJOTMH OT «21»
anpens 2023 r., mpotokon Ne 8.

YueOneblii m1an yTBepkaeH yuyeHbiM copetoM GI'BOY BO «COI'Y» 27.04. 2023 r., npoTtokon Ne 9.
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