Munucmepcmeo nayku u evicuieco oopasosanusi Poccutickou @edepayuu
DedepanvHoe 2ocyoapcmeeHnoe 0100icemuoe 00paA308aAmMeNbHOE YUPelCOeHUe 8blCULe20 00PA308AHUSL
«Cesepo-Ocemunckuil 20Cy0apCcmeeHHblil YHUGEpCUmem
umenu Kocma Jlesanoeuua Xemazypoea»

YTBEPXJAIO
IIpopexrop o YP

« » 20 T

PABOYASA ITPOT'PAMMA JUCIHHUITJINHBI

«PDuznveckasi v KOJIJIOMIHAasA XUMUA»

Hanpasnenue 44.03.05 Ilenarornueckoe oopasoBanue
(c nByM# IPOPUISIMH MOATOTOBKH)

Hpopunau buonorus. Xumust

KBanudukanus (cTeneHnb) BhIMYCKHUKA - OakagaBp

Bnangukaskaz 2024
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1. Crpykrypa, n 0611asi TPYA0€MKOCTb M CUUILIUHBI.
OO11ast TPYI0EMKOCTb JUCIUILIMHBI COCTaBIIsACT 4 3aueTHbIe eauHullb (144 yaca).

Ounas ¢popma 0OyueHHS 3aounas popma
00y4deHus

Kypc 3

Cemectp 5)

Jlexun 18

[IpakTuyeckue 18

(ceMHHApCKUE) 3aHATUS

JlaGopaTopHble 3aHITHS 18

Hrtoro aymuTopHBIX 3aHATHI 94

CamocrositensHas paboTa 54

Kypcosast pabota -

dopma KOHTPOIIS
DK3aMeH 36
OO111ee KOJIMYECTBO YacoB 144

2. Ileau ocBOEHUsI AUCHUTLIMHBI
enssMu ocBOCHMSI JUCIUIUTUHBI (MOyss1) DU3HYECKOW W KOJUIOMAHOM XUMHUU B COOTBETCTBHUH C
npo¢ecCHOHATBHBIMU CTaHIAPTAMMU:

®denepanbHbIl TOCYIAPCTBEHHBINM 00pa30BaTEeNbHBIA CTaHIAPT IO HAIMpPaBJICHUIO TOJITOTOBKH

44.03.05 [Ilemarornueckoe oOpa3oBanue (¢ JAByMsS TPOGUISIMH TOATOTOBKH)  BBICIIETO

obpazoBanus (manee ®I'OC BO) (6akamaBpmar), yTBEpXKICHHBIM NpukKazoM MuUHHUCTEPCTBA

oOpasoBanus U Hayku Poccuiickoit denepanun ot «22» depans 2018 ., Ne 125;

[Ipodeccrnonanbublii cranaapt «llemaror (memarorunueckas A€ATEIbLHOCTb B cepe JOMIKOJIBHOTO,

Ha4yaJbHOTO OOIIEro, OCHOBHOTO 0O0IIero, cpemaHero oOmiero obpazoBaHus) (BOCIUTATEb,

YUUTEIb) YTBEPKJIECHHBIH MPUKa30M MHHHUCTEPCTBA TPyAa U COUMAIBLHOW 3ammThl Poccuiickoi

Oenepannn ot 18 Hoa0ps 2013 r. Ne 544m (3apeructpupoBaH MUHHUCTEPCTBOM FOCTHIIUU

Poccuiickoit ®@eneparuu 06 nexadbpst 2013 r., peructpanuonnsiii N 30550), ¢ u3MEHEHUSIMHU,

BHECEHHBIMM MTPUKa30M MUHHCTEPCTBA TpyAa U COLMANIbHOM 3amuThl Poccuiickoit denepaiuu ot

25 nekabps 2014 r. Ne 1115 (3apeructpupoBaH MUHHCTEpCTBOM OCTHIIMU Poccuiickoi

Oenepaunu 19 despans 2015 r., peructpanmonnsiii Ne36091) u ot 5 aBrycta 2016 1. Ne 4221

(3apeructpupoBan MuHuctepctBoM toctuiiuu Poccuiickoit @enepauuu 23 aprycra 2016 r.,

peructpanonusiii Ne 43326);

SIBJISIFOTCSL:

— CucremaTtuzanusi 3HaHUI, oOydarouMxcs MO OCHOBaM (DPM3MUYECKON W KOJUIOMIHOW XUMUH,
KOTOpbIE CIIy)KaT TOATOTOBKE CTyAE€HTa K Oyaymied mnpodecCHOHANbHONW AesITEeNbHOCTH B
007acTsIX: HAyYHO-HUCCIIEeI0BATENbCKON, TEXHOJIOTHYECKON U TIeIarOTHYECKOH.

— @opMHUpPOBAHHE CHUCTEMHBIX 3HAHUM I MOHUMAHUS OCHOB HAyKM O TEPMOJMHAMHYECKHX
CUCTEMAaXx, UX YHEPreTUYECKUX XapaKTePUCTUKAX, JUCIIEPCHBIX CHCTEMaX U UX MPAKTUYECKUX
MIPUJIOKEHUSIX, 3HAHHE KOTOPHIX HEOOXOIMMO KaKJJOMY COBPEMEHHOMY TI€/Iarory.

— IlonydyeHnue TeopeTHMUECKMX 3HAHMW U MPAKTUUECKUX HABBIKOB O METOAAX IOJy4YEHUs
KOJUUIOMJIHBIX CUCTEM, UCCIIEOBAHUIO TEPMOANHAMHYECKUX U AIEKTPUUECKUX CBOMCTB CUCTEM;

— Pacmmpenue u yrnyOneHue 3HaHMA, OOyJarOMIMXCS O MOJESIX M MOAXO0JaX, MPUHATHIX s
OTMCAaHUS KOJUIOMJHOTO COCTOSHMHM BEIIECTBA, KMHETHUYECKUX OCOOCHHOCTSIX MPOTEKAHUS
XUMUYECKUX PEAKIUH;

— Obecrnieuenre moHNMaHus (PyHIaMEHTAIBHBIX TTOHATHI, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
WX POJIb B IPOTEKAHUU OMOJIOTHUECKUX MPOIIECCOB;



— @opmupoBaHue y OOydaromUXCs YMEHHH W HaBBIKOB OCYIICCTBICHUS  y4eOHO-
MO03HABATEIHHON U MPOPECCHOHATBHOMN IEATEIHLHOCTH;

— PazBurtHe y 00yJarmuxcs BHYTPEHHEH MOTHUBALUM K 00YYEHHUIO, TIOBBIIIICHUE UX HHTEpPECa K
MO3HAHUIO JUCIHUILINH XUMUYIECKOTO PO QHIIS.

Llenpto ocBocHHS y4eOHOUW AUCUUIIIMHBI «DU3NYecKass U KOJUIOWIHAS XUMUS», SBISIOMICHCS
gacteio OIIOIl mo wnampaBnenuto 44.03.05 Ilemarormyeckoe oOpazoBanue (¢ ABYMSI NPOQHISIMH
noAroToBKH) npodunu Xumusi, buonorus n obecnieunBaromeii peanuzamuio ®I'OC 3++ no ganHoMy
HaIlpaBJICHUIO, SIBJIIETCSA BOOPYXHUTh CTYJACHTOB CHCTEMOW TEOPETUYECKUX 3HAHUU. BBIACNUTH TIIaBHBIC
TEHJICHIINH B Pa3BUTHH (QU3NYCCKON U KOJUIOMJIHON XMMHUHU KaK OCHOBHOTO TEOPETHUYECKOTrO (pyHIaMEHTA
COBPEMEHHOW XMMHYECKON HAyKH, CIIOCOOCTBOBATh MPUOOPETEHUIO CTYJACHTAMH 3HAHWW 110 OCHOBHBIM
BOIIPOCAM XHMMHMUYECKOW TEPMOJMHAMHKHA W KWHETUKH, DJIEKTPOXUMHH, KIACCU(PUKAIMHN IUCIICPCHBIX
CUCTEM, TOHSTHSI TETEPOTCHHOCTH W JUCHEPCHOCTH, TMOJIYYCHHE M KOaryiasuus TuapooOHBIX 30JIeH,
CBOMCTB OT/EJIBHBIX KJIACCOB JIMUCIIEPCHBIX CUCTEM.

3agaum u3ydeHus AUCHUNIHHBI:

e (opmMupOBaHHE CIOCOOHOCTH TMOHUMATh TEPMOJUHAMHUUYECKHX CHUCTEM U JTUCIIEPCHBIX CHUCTEM B
npohecCHOHANTBHOM IeATETLHOCTH;
® pa3BHUTHE TBOPYECKOTO MBINLJIEHUS, 00bequHEeHNEe (YHIaAMEHTAIbHBIX 3HAHUW OCHOB (DU3UYECKOI

YU KOJUIOMJTHOW XHWMHH, METOJa MOJICTUPOBAHMS TPU MPOBEACHUH MPAKTUYECKUX 3aHSATHUU C

nocyeayromein 00padboTKON 1 aHAIU30M PE3yIHbTaTOB UCCIICTOBAHMIA;

e (dopmupoBaHHE OOIIETO XMMHUYECKOTO MHPOBO33PEHUS M PA3BUTHE XHUMHUYECKOTO MBIIUICHHUS,

JIOTHYECKOTO U a0CTPAKTHOTO MBINIJICHUS, TIPUEMOB yU4eOHOM ¥ MO3HABATEIHHOU JEATEIHLHOCTH U

T.1.;

® U3Yy4YCHHE OCHOBHBIX MOHITHH W MOJOXKEHUN TUCIUIUTNHBI « DU3ndecKas U KOJUTOUIHAS XUMUS» B

COOTBETCTBUH C 00pa30BaTEIHLHON MPOTPAMMOI;

® [I0Ka3aTh KaKUMH CIOCOOAMHM M METOJaMU H3Y4aloTCs TEPMOJMHAMUYECKHE CHCTEMBI, YCIOBHS

JOCTHKEHHS] PAaBHOBECUSI B HUX, MOBEPXHOCTHBIE SIBJICHMSI B JAUCIEPCHBIX CHCTEMaxX, KHMHETHKa

TOMOTE€HHBIX peakUuid, MeToAbl TMoiydyeHUs TuApodoOHBIX 30Jeil U ux craduiau3anus,

3JIEKTPUYECKUE CBOMCTBA 30J1€H KOJIJIOMIHBIX YACTHII.

3. Mecro mucuumiuabl B cTpykrype OIIOII 6akanaBpuara

JucnuminHa «Pu3ndeckas ¥ KOJJIOMAHAS XUMHA» OTHOCHUTCS B cooTrBeTcTBHH ¢ PI'OC 3++ 1o
HarnpasiieHuto noArotoBku 44.03.05 Ilemarornyeckoe oOpa3zoBanue (C IByMs MPO(HISAMH IMOATOTOBKH)
npoduan Xumus, buosorust BKirodeHa B 00s3aTeNIbHYIO YacTh npodeccuoHanbHoro nukia, [IpeamerHo-
MeTtoudeckuid Mmoayib (xumus), b1.0.08.07. /{1 u3ydeHuss TUCIUIUIMHBI HEOOXO UMbl 3HAHUS, YMEHUS
W KOMIIETEHIIMH, IMOJyYeHHbIC OOyJarolIMMHUCA B OakajlaBpuare B PE3yJIbTaTe OCBOCHUS JAUCIUILIMHBI
«Heopranuueckass xumus». Takke BO3MOXKHA omopa Ha Kypchl «Opranuueckas Xumus», «Dusmkan,
«BpIcIIas MaTeMaTHKay, K AHATUTAYECKAS XUMUS.

st ocBoeHUs1 y4eOHOM qucHMIINHBI «Du3ndeckas U KOJUIOUIHAS XUMHUS» Y CTY/IEHTa, B XOJe
M3Y4YEeHUS  MPEIIIECTBYIOIIMX  JUCHHUIUIMH,  JOJDKHBI  ObITh  C(OPMHUPOBAHBI  CJEIYIOIIHUE,
MpeABapUTEIIbHBIC, KOMIICTCHIINH

YHuBepcajibHble KOMIIETEHIHH:

- CIOCOOEH OCYIIECTBIATh MOWCK, KPUTHYECKHN aHalu3 M CHHTe3 HMH(OpMalUH, TPUMEHSITH
CHCTEMHBIN TIOAXO0/ IS pEelieHHs ocTaBIeHHbIX 3a1au (YK-1);

Oo6menpogeccuonanbubie komnerenuuu (OIIK):

- COCOOEH MPOBOJUTH C COONIOIGHHEM HOPM TEXHUKU 0€30MacHOCTH XUMUYECKHI HKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHalIM3, U3yYEHUE CTPYKTYpPbl M CBOMICTB BEIIECTB M MATEpUAJIOB, HCCIEAOBAHHE
nporteccoB ¢ ux ydactuem (OITK-2);

- cmocoOeH MPHUMEHSTh PACUETHO-TEOPETUYECKUE METOJBI JUIsl M3y4eHHs] CBOWCTB BEIIECTB U
MIPOIIECCOB C UX YYACTHUEM C HCIOJIB30BAHUEM COBPEMEHHOM BhIYMCIUTEIbHOM TexHuku (OITK-3);

- cmoco0eH TMIaHUpOBaTh pabOThl XMMHYECKOW  HAMpaBJICHHOCTH, o0O0padaThiBaThb U
HWHTEPIPETUPOBATH MOJYYEHHBIE PE3YJIbTATHI C UCIIOIb30BAHUEM TEOPETUUECKUX 3HAHUHN U MPAKTUUYECKUX
HABBIKOB PEIICHUS MaTeMaTH4eCKuX U pusndeckux 3anay (OI1K-4);
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- cnoco0eH OCYIIECTBIISATh MEJAarorH4ecKyr0 NesTeIbHOCTh HAa OCHOBE CIEIHANbHBIX HayYHBIX
snanuii (OITK-8);

IMpodeccuonanbHble KOMIETEHIUN:

- CHOCOOCH OpraHU30BHIBATH COBMECTHYI0 W HWHAMBHIYAJIIbHYIO Yy4eOHYI0O M BOCIHTATEIbHYIO
NEeATeNbHOCTh OOy4aromuxcs, B TOM 4YHCIE C OCOOBIMH 0O0pa3oBaTeNbHBIMH IOTPEOHOCTSAMH, B
cootBercTBUM ¢ TpeboBanmsiMu GI'OC (T1K-3);

- CIOCOOCH IMPOEKTUPOBATh M OCYIIECTBIIATH HAIPABICHHBIM CHHTE3 OPTaHUYECKUX COEIMHEHUH C
MOJIC3HBIMU CBOMCTBAMH M0 PYKOBOJCTBOM CIICIMANUCTa OoJiee Bbicokoi kBanmudukaimu ([1K-4);

- CTIOCOOCH HCII0JIb30BaTh COBPEMEHHBIE SKCIIEPUMEHTAIBHBIE METO/IBI IJIsl YCTAHOBJICHUS CTPYKTYPHI
U UCCJIEIOBAHMS PEaKLIMOHHOW CIIOCOOHOCTH BEIIECTB I10J] PYKOBOJCTBOM clienuanucra 0osee BhICOKON
kBanupukamnuu (I1K-5).

HucuumnuHa «®Pusnyeckas M KOJUIOWJHAsT XUMHUS» SBISETCS OCHOBOM s  M3ydeHUS
€CTeCTBEHHOHAYYHBIX JUCHUIUTUH: «OpraHuueckas XUMHs», «AHamuTHueckas Xxumus», «KosmoumaHo-
JMCIIEPCHBIE COCTOSIHUSL B mpuponey», «OpraHuyeckuil cuHTe3», «llpuknagHas Xumusy, «XuMus
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN».

4. TpeOoBaHus K pe3yJbTaTaM O0CBOEHUS AUCUMILIUHBI (KOMIIETEeHIMU 00y4aloLerocs,
(opmupyemsbie B pe3y/ibTare 0CBOCHUS TUCHHUILIMHBI (MOLYJIs1)

Pesynbrater ocBoenust OIIOIl GakanaBpuara oOMNpenessitoTCs MPUOOPETAEMbIMU  BBITYCKHUKOM
KOMIIETEHIIUSIMHU, T.€. €0 COCOOHOCTHIO MPUMEHATh 3HAHUS, YMEHHSI U JINYHbIE Ka4eCTBa B COOTBETCTBHHU C
3a7ayaMy IPOPeCCUOHAIBHON e TETLHOCTH.

B pesynbrare ocBoenus panHoit OITOIT 6akanaBprara BBITYCKHUK JOJDKEH 00JIaaaTh CIICAYIONTUMU
KOMIIETEHIIUSAMU: YHUBEpCaJIbHbIE, 001IenpodecCHOHaIbHbIe U PO eCcCHOHaTbHbIE KOMIIETEHIINH.

Tabmuma 4.1
HaumenoBanue Kon u Kon u HauMeHoBaHME MHAUKATOPA JOCTUKEHHUS] YHUBEPCATbHON
KaTeropuu HanMCHOBaHHE komrmereniun (MYK)
(Tpymmier) YHUBEpCAIbHOM
YHHUBEPCAITBHBIX KOMIIETEHIIUN
KOMIIETEHITU I (YK)
OIIK-2 3HaeT: KaKk COBMECTHO C II€AaroroM COCTaBJIATh IIPOEKT
Crocoben OCHOBHBIX W JIOTIOJHUTEIBHBIX 00pa30BaTENbHBIX IPOrpaMM, B TOM
y49acTBOBaTh B | YWCIIE W WHAWBUAYAIBHBIX 00pa30BATENbHBIX MAapIIPyTOB OCBOCHUS
paspabotke 00pa3oBaTENbHBIX TPOTpaMM C Y4€TOM O0pa30BaTEIbHBIX 3allPOCOB
OCHOBHBIX U | JeTed W WX pomuTenel, crmocoObl peanm3amyy  00pa3oBaTeNbHOI
JOTIOTHUTENFHBI | MPOrpaMMBI M3 YHCJA W3BECTHBIX B JAHHON KOHKPETHOH CHTyaluud M
X CTPYKTYPHPYET alTOPUTM JIEATEThbHOCTH IO WX peaTH3alfid, B TOM
0o0pa3oBaTeNbHBl | YHCIE WPOrpaMM pa3BUTHS YHHUBEPCAIBHBIX VUEOHBIX JCHCTBUH,
PaszpaboTka X porpamM, | MPOTrpaMm BOCTIMTAHUS u COIIMATH3AIIAN o0yJaromnmxcs,
OCHOBHBIX U paspabaThiBaTh KOPPEKIIMOHHBIX TPOTPaMM.
TOTTOJTHUTENTBHBIX OTIENbHBIE WX Ymeer:  aHANM3WPOBaTh  BO3MOXHOCTH  HCIIOIB30BaHUS
00pa3oBaTENbHBIX | KOMIIOHEHTHl (B | MCTOYHHKOB, HEOOXOIMUMBIX IS IUIAHUPOBAaHUS OCHOBHBIX U
[porpaMm TOM 4HCI€ C | JONMOJHUTEIbHBIX 00pa3oBaTeNbHBIX porpaMmm (BKITIOUAst
WCIIONB30BAaHNEM | METOJUYECKYI0  JUTepaTypy,  dJICKTPOHHBIE  0Opa3oBaTelbHbIE
WH(OPMAITMOHHO | PEecypChl), BBISBIATH WHTEPECHI JETeH, WX POMUTENeH M 3aKOHHBIX
- mpeJCTaBUTENeld B~ OCBAaMBaeMOW  OONACTH  OCHOBHOTO  H
KOMMYHUKAIIMOH | JIOMOJIHUTEILHOrO 00pa3oBaHus,
HBIX Baaneet: TEXHOJIOTH el OLICHKU JUYHOCTHOU u
TEXHOIIOTUH ). METampeMETHON COCTABISIONICH PE3yJIbTATOB OCBOCHUS OCHOBHBIX U
JIOTIOJTHUTENFHBIX ~ 00pa3oBaTENbHBIX ~ HpOrpaMM  Ha  OCHOBE
JIESITETLHOCTHOTO MOJIXO/IA.




Tabnuua 4.2

Haumenosanue Kon n nanmenoBanmne Ko v HauMeHOBaHUE UHIMKATOPA JOCTKEHUS
KaTeropuu o0mrenpodecCHOHaNBHOM obmienpodeccuonanbHoi kommerenuu (MOIIK)
(Tpymiier) kommerenunu (OI1K)
obmienpogeccuona
JIBHBIX
KOMITETEHIIU
Hayunsie ocuoBel | OIIK-8 3Huaer: COBPEMEHHBIC 00pa3oBaTelbHbIC
MeIaroruueckomn CHocoOeH OCYIIECTBIATh | TEXHOJOI'MH; NENarornuecKue, CAaHUTAPHO-TUTMCHUYECKUE,
ACATCIIBHOCTHU negarorun4eCKyro OProHOMHUYCCKUEC, OCTCTUYCCKUE, ITICUXOJOrMUYCCKHUEC U

JIeATeIbHOCTh HAa OCHOBE
CIIeOuaJIbHBIX Hay‘{HLIX
3HAHUU

crieluanbHbIe TpeOoBaHHS K JHIAKTHYECKOMY
obecrieueHnio U odopmiieHnio kabuHera (Jabopatopuw,
WHOrO Y4eOHOr'0 TIOMEICHHs); METOAWKY IPUMEHECHUS
TEXHUYECKHX CPEICTB  OOy4eHHs, WHPOPMAIMOHHO-
KOMMYHHKaIIHOHHBIX TEXHOJIOTUH, JJIEKTPOHHBIX
0o0pa3zoBaTeNbHBIX W WH(POPMAIMOHHBIX  PECYPCOB,
JUCTAaHIIMOHHBIX ~ 00pa30BaTeIbHBIX  TEXHOJIOTHH |
AJIEKTPOHHOTO OOY4YEHHs; CYIIHOCTH Ipolecca o0y4eHus,
coJiepikaHusi  0Opa3oBaHMS, METOJOB OOy4eHus, (opm
opraHuzanuu OOy4YeHUs, MUATHOCTUKH 3HAHWUW, YMEHUH,
HaBBIKOB,  METOJHMKY  TpPHUMEHEHHs  3JEKTPOHHBIX
0o0pa3oBaTeNbHBIX W  WHQOPMAIMOHHBIX  PECYPCOB,
JICTAHIIMOHHBIX ~ 00pa30BaTEIbHBIX  TEXHOJIIOTHH |
JJIGKTPOHHOTO  OOYYeHUs, ecli WX HCIOIb30BaHUE
BO3MO)KHO IS OCBOGHHsI y4eOHOro mpeaMera, Kypca,
JICIIUTUTAHBI.

YMeeT: aHaIM3MPOBATH MPHMEPHBIE IPOTPAMMBI,
OIICHWBATh W BHEIOMpATh YICOHWKH, Y4IeOHBIE M y4eOHO-
METOIWYECKHE TIOCOOMS, JJICKTPOHHBIE 00pa3oBaTeIbHEIC
pecypcsl ¥ HHBIE MaTepHAIIbI;

aHAJIM3UPOBATh TPOBEJCHUE YYEOHBIX 3aHATHH U
OpPraHM3aIMI0 CaMOCTOSTEIBHONH pabOThl 00YyYaroIIUXCs,
BHOCHTh KOPPEKTHBBl B pabodyi0 mporpamMmy, IUIaH
u3ydeHuss  y4eOHOro  mpeaMera, 0Opa3oBaTelbHEBIE
TEXHOJIOTUH, 3aJaHusl JUId CaMOCTOSITENBHOH paboThl,
COOCTBEHHYIO TPO(hECCHOHATBHYIO IEATEbHOCTD;

KOHTPOJINPOBATH BBITIOJTHEHNE TpeboBaHuUit
OXpaHBl TPy/Ja; aHAJIM3UPOBATH W YCTPAHATH BO3MOKHBIC
PUCKH JKU3HU W 3I0POBBI0 OOYYAIOIIUXCA B y4eOHOM
KaOuHeTe (JTabopaTopuu, HHOM Y4eOHOM TIOMEIICHHHN )

o0ecrieunBaTh COXPAaHHOCTh M dPQeKTHBHOE
WCIOJh30BaHNE Y4eOHOT'O0 OOOPYIOBAHWS;, HCIIONIH30BATH
METO/IBI ¥ TIPHEMBI PEIICHHs PACYETHBIX 3aJ1a4; IPUMEHSTh
o0pa3oBaTeNbHBIE TEXHOJIOTMH B y4eOHOM TMpollecce, B
TOM 4YHCIE€ TpH  HEOOXOAMMOCTH  OCYIIECTBIISTH
3NIEKTPOHHOE OOY4YEeHHWE; WCIIONb30BaTh I1€1arOrHYeCKU
000CHOBaHHBIE (POPMBI, METOJBI M MPHUEMBI OpTraHU3ALUH
JeATeTBHOCTH OOYYaIOIMXCSl C Y4eTOM OCOOEHHOCTEH
IpernoiaBaeMoro y4eOHOro mpenMmera, 3aaad 3aHSATHS,
BU/IA 3aHATHS

Baageer: HaBBIKAMH BECTH y4eOHy1o,
TUTAHUPYIOLIYIO JOKYMEHTAIHIO, HaBBIKAMHU
npodecCHOHAIBHOI0 cCaM000pa30BaHUs MIPENOAABATEIS;

METOJaMH  OCYLIECTBJIIEHUS  IEJarorndeckoi
MOJIEP’KKH, COMPOBOXKIECHUS, YCTAHOBIEHNUS KOHTaKTOB H
B3aMMOJAEHCTBUS c JpYTUMHU cyObeKTamMu




00pa30BaTeNbHOrO npolecca; NepBOHAYAIBHBIMH
HaBbIKAMU OpPraHW3allMM TEIaroru4eckoil  paboThl ¢
OOy4aroMMHUCS;  HAaBbIKAMU  OpraHM3alMd  y4eOHO-
MCCTIEIOBATENLCKOW PalOThl  O0YYarOUIMXCs; OCHOBaMH
NPUMEHEHHST B MPAKTHYECKOH IEATEIbHOCTH TPHHIMIIOB
palMOHATBHOIO HCIONB30BAaHHUS TPHPOAHBIX PECYpCOB U
3alIUThl OKPYKAIOIIEH CPEIbI.

OOuuM CpeacTBOM KOHTPOJISL SIBISIETCSI BBEJIEHHAs B YHHMBEPCUTETE OaJlJIbHO-pEHTHMHIOBas cHcCTEMa
OIICHKHM YCTIEBAEMOCTH CTYACHTOB CIICUAUTETA M HAIIPaBJICHNUI OakaiaBpuara.

B pesynbrare n3ydeHus TUCLHUIUIMHBI BBITYCKHUK (CHEUAINCT) J0JKEH IPUOOPECTH CleAYIOLe
npodeccuoHaNbHbIC 3HAHUS, YMEHHS U HABBIKH:
3HATh: OCHOBBI XMMHH U (PU3HKH T10 POrpamme 00IIero OCHOBHOTO 00pa3oBaHMUS;
YMeTh: NPOBOIUTH PACUETHI TEPMOIMHAMUYECKUX BETUYMH, KOHCTAHT CKOPOCTEHN pa3IMyYHBIX MOPSIKOB,
MTOBEPXHOCTHOTO HATSKEHUS, IOPOTOB KOATyJSIIMM  30JI€H, 3JIEeKTpOPOpeTHUEeCKON MOJIBUKHOCTH
KOJUIOUJHBIX YaCTHII.
Baagers: HaBbIKaMU XMMHMYECKOTO 3KCIEPUMEHTa, HABBIKAMHM CaMOCTOSTEIbHOM paboOThl C yueOHOM,
METOIMYECKON U HAyYHOU JTUTEpaTypoid B 00JacTh PU3NYECKON U KOJIJIOUTHOW XUMUH.



5. Coaep:xanue U yueOHO-MeTOAUYECKAS] KAPTA TUCHMILINHBI

3 cemecTp Tabmuma 5.1
Ne HamveHosasue Tem (BOIpocos), AynuTopHbIE CamocrosiTenbHas paboTa KommuectBo 6amioB Tekymiei paboTsl 11t Tureparypal ... ]
HeAen M3y4aeMbIX 110 JAaHHOH JTUCHIUIUINHE SAHATUA, HACK arrecTanu
1 120 Conepxanue Yacsl Dopma KOHTpOJIS MuH Makc
1 [Ipenmer, 3a1auu 1 METOABI (PU3NYECKON - 3aBUCUMOCTE 3 [TuceMmeHHEBIE 0 2 [1-6],7,8,9
¥ xuMmun. OCHOBHBIE TCPMHUHBI U IIOHATUA TCIIJIOBBIX 3(1)(1)GKTOB JOMAaIIIHUE 3aJaHusA
TepMoMHamMuku. [lepBoe Havano OT TEMIIEPATYPHI. (KOHCTIEKT).
TEPMOJUHAMUKU. BHYTpEHHsIs dHEpTHS, 3axon I'ecca.
SHTaNBNHS. TelmI0eMKOCTh U e TenmoeMKkoCTh Pa6ora c yueOHoit
3aBHCHMOCTb OT TEMIIEpaTyphl. 3aKOH (n300apHas, JTUTEPaTypOit
I'ecca u ero cnencTBus. Y paBHEHHE M30XOpHas). 3aKOH
Kupxroda. 3nauenne nepBoro 3akoHa Kupxroga.
TEPMOANHAMUKU I U3YUCHUSA
MIPOIIECCOB B KHBBIX CHCTEMaX.
2 2 TermaoBsie 5hHexThI 3 ITuceMeHHBIE 0 2 [1-6],8,9
peaKIuii B pacTBOpax. JIOMAITHAE 3aJaHUs
(KOHCTIEKT).
Iloaroroka no teme
9KCIIEPUMEHTA. Bompocsr k
PYOESKHOM KOHTD.
pabore
3 Bropoe Hauano TepMoJUHAMUKH. - 3aBHCHUMOCTD 3 IInceMenHBIE 0 2 1,56,8,9
DHTpoMNUs U ee CcBocTBa. Tpernii BHYTPCHHEH SHEPTrHH JOMAaIllHUe  3aTaHHs
3aKOH TePMOJMHAMUKH (IIOCTYNAT OT TEMIICPaTypbl U (koHCTIEKT).
[1nanka, Teopema HepHera). obbema. Teruora u
CratucTuyeckuil XapakTep BTOPOro pabora Kak hopMel
3aKoHa TepMoauHaMuku. Gopmyna IIEpEIaIn SHEPIUH.
bonsnmana




IToaroroBka 1o Teme
3KCIIEPUMEHTA.

ITucemenHbBIC
JOMalIHUuEe  3aJaHus
(KOHCTIEKT).

[1-6], 8, 9

TepMoarHAMHUYECKHE MMOTEHITNATBL. Crnencrsus 3aKoHa Pab6ota ¢ yuebHOMH [1-6], 8, 15

DHeprus I'ub6ca u SHEpTHUs T'ecca. Pacuer snepruun JTUTEPATypO

I'ensmronbiia. DyHIaMEHTaJIbHbIE CBSI3U.

ypaBHeHus1 [ m00ca. XapakTepucTHUECKIE TepMmonuHaMuueckue Borpocsr

¢yaxmun. OO0mue ycIoBUS PaBHOBECHS, ITOTEHIIUAIIBI. PYOESKHOM KOHTD.

BBIPOKCHHBIE Uepe3 XapaKTePUCTHUCCKUE pao.

dbyaknun. Kpurepun camorpon3BOIEHOTO

MIPOTEKAHUS mporecca "

XapaKTEePUCTUICCKUE (GYHKIMH.

XUMHAYECKUI NOTEHIMAT HACAILHBIX H

pealbHbIX CHUCTEM. Y CJIOBUS PaBHOBECHS

U CaMOMPOW3BOJIBHOTO  MPOTEKaHUS

MPOIECCOB B~ MHOTOKOMITOHEHTHBIX

CHCTEeMax.
TepMoauHAMIYECKIE IIuceMeHHbBIE [1-6], 8,9,
IMOTEHIIAAIIBI. JOMAIlIHUE  3aaHus 14,18

CranmapTHbIC YHEPTUH
I'nu66ca obpazoBaHus
BEIIIECTB.

IToaroroBka no Teme
SKCIIEPUMEHTA.

(KOHCTIEKT).




KoHcTaHTa XHMHUYECKOTO PAaBHOBECHS WU Amnanus Pa6ora ¢ yuebHoi 3 [1-6], 8, 16
CmocoObl ee BBIpaKEeHHs. YpaBHEHUS (dhyHIaMeHTaIbHBIX JIUTEpaTypou
HU30TEPMBI XUMUYECKOU peakuuy, YpaBHEHUH I
1300aphl, U30XOPHIL. sHepruu ['u60ca u
VYaenbHasi 3JEKTPONPOBOMHOCTH W €€ SHEPTUHU
3aBUCHMOCTh OT KOHIIGHTpAIMH  JIJIst lenpmroneia.
CJI36BIX u CHJIBHBIX QJICKTPOJIMUTOB.
OKBHBaJeHTHAass  3JIEKTPOMPOBOIHOCTE.
3akoH Komspayma HE3aBUCUMOTO
JIBU>KEHUSI MIOHOB. KOHTyKTOMETpUYECKOE
TUTPOBAHUEC u €ro IIPUMCHCHUEC B
IIPAKTHUKE.
TepmoauHamuka KostokBuywm, 2 [1-6], 8,9,
XUMHUYECKOTO MMMCBbMEHHBIE 12, 15
paBHOBECHSI. JIOMallHAE  3aJaHUS
IToaroroBka 1o Teme (KOHCTIEKT),
JKCIIEPUMEHTA. pedepat
DJIEKTPOAHbIC MPOIIECCHI. YpaBHEeHHE H30XOPHI U ITuceMeHHBIC 3 [1-6],8,9,17
DNEeKTPOIBIIKYIITIE CHJIBI BHaO0). H1300apFhl. JIOMAIITHAE  3aJaHus
OIEKTPOXUMHUYECKAH TTOTCHITHAT. KoHTakTHBIN 1 (KOHCTIEKT).
VYcnoBusi  paBHOBECHS C  y9acTHEM TG y3NOHHBIH
3apsKEHHBIX YacTHII. Cxavok noreHuanr Cxema u
MOTEHI[Mala Ha TPaHWIIE METAJLI-PacTBOP. MIpaBHIIa 3aIFICH
ONEeKTpOHbIE TMOTEHIUAbl. YpaBHEHUE ANEKTPOXUMHUYECKON
HepHcra ammst aneKTpomHOro moTeHnrana T[eTTH.
u OJIC uemnmu.
15
l'[epBaﬂ pyﬁe;lmaﬂ aTtTrecranus (KOMl'lblOTepl-[Llﬁ TeCT)
Texymas paéora CTyJeHTOB 20
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10 dopmainbHas KUHETUKA MPOCTBIX WneanbHble )XUOKHE Pabora ¢ y4ebHOI [1-6]8,9, 12
HEOOpaTHMBIX PEaKIHH. pacTtBophl. 3akoH ['eHpw, JIUTEPaTypOX.
Payns.
IloaroroBka mno teme
JKCIIEPUMEHTA.
11 IIpeamer XUMHUYIECKOM KHHETHKH. DJeKTpOXUMHUIECKas ITucbMeHHBIE [1-6]8,9,12
OCHOBHBIE TIOHATUSA XUMHUYECKOU suelika. [lepeHoc HOHOB U IOMAIlIHAE 3aJaHus
KMHETUKHU. VICTHHHAS ¥ CPEIHSS CKOPOCTh YHUCIa mepeHoca. (KOHCIIEKT)
xumuyeckon peakuuu. Kunernueckue Pemenue 3anay u3
YpaBHEHUS  HEOOpATUMBIX  PeaKIuid 3a1a9HUKA.
HYJICBOT'O, IIEPBOTO, BTOPOTO, TPETHETO
TIOPSIIKOB. Onpenenenne TOpsIIKA
peakiuu.  DakTopbl, BIMAIOUINE Ha
CKOpOCTh XIUMHYECKOU peaxuu.
MonekynasipHOCTh 3JIEMEHTapHON
XUMHUYECKON peakiiui.
12 DHeprus akTHBALNU XHM. Komioksuym, [1-6], 8,9, 11
peaxmun. [loaroroska mo MUChMEHHEIE
TeMe JIOMAallHAE  3aJaHUS
JKCIIEpUMEHTA. (KOHCTIEKT)
13 BBenenne B KOJUIOMJHYIO — XUMHIO. ANre3us v Koresus. Komnoksuywm, [1-6],8, 9,13
IIpeamer u 3amaum Hayku «KomnounnHas CwmaunBanue u IIucemenHbIE

XUMUsD». JucnepcHOCTh, TeTepOreHHOCTb.
OcoOeHHOro  KOJJIOWAHOTO — COCTOSIHUS
BemiecTBa. CoBpeMEHHBIE  TEHICHLIWU
KOJUIOUIHOW XUMHUHU. YCTOHYMBOCTHL U
KOaryJisiiys AWCHEPCHBIX cUCTeM. Buiel
YCTOUUUBOCTH. DAKTOPHI YCTOWUYNBOCTH.

I'eneoOpaszoBanue. Kononanas 3ammra.

pacrekaHue. PaBHoBecue

tas.

JIOMAIIHUE 3aIaHus
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14 Kanumnspaocts. Posb [TucbMeHHbIE [1-6], 8,9
KalWUIAPHBIX SBJICHUH B JOMalllHUE  3aJaHus
OMOOrMUECKHIX (KOHCTIEKT)
CHCTEMax.
IToaroroska 1o teme
JKCIEPUMEHTA.

15 TepMomuHaMUKa IMOBEPXHOCTHOTO CIIOS. ONEKTPOKUHETUYECKUE Konnoksuywm, [1-6],7,8,9,
IToBepxHOCTHAs JHEprus I'uG6ca. apnerus. CTpoeHue IIACbMEHHBIE 15
[oBepxHOCTHOE HaTSDKEHHE. MUIIEIUT B TUAPOPOOHBIX JOMaIllHUE  3aJ[aHUsI
3aBUCUMOCTH SHEPreTUYECKUX KOJUIOUJIHBIX CUCTEMAX. (KOHCTIEKT), peIeHme
napaMeTpoB MOBEPXHOCTH oT 3azau o
Temrepatypsl. [Ipupona, kiaccuduxarus, HaXOXKICHUIO
METO/IbI MONyYEeHUs JUCTIEPCHBIX CHCTEM. MOBEPXHOCTHOTO
MonekynsipHO-KHHETUYECKUE CBOMCTBA. HATSKEHUS
BpoyHoBckoe aprkenue. Auddysus. KOJLJTOUTHBIX
Ocmoc. Cemumentarusa.  OnTHdeckue pacTBOpOB
CBOMCTBa AWCIEPCHBIX cucTeM. CTpoeHne
W DIEKTPUYECKUH 3apsia  KOJUIOWTHBIX
YaCTHIL.

16 Koarymsius muohoOHBIX Bompocsr k [1-6], 8, 10

30JI€H DJIEKTPOTUTAMHU. PyOeKHOIM

Bnusinue TemmepaTypsl U KOHTPOJIbHOM,

TIyOOKOTO THaTH3a. MUChMEHHEIE
JIOMAITHAE 3aJaHUS

17 Kiaccer aucnepcHBIX crcTteM. Al3po30iH, DNEeKTPOKUHETUIECKIE Komnoksuywm, [1-6], 8,9,
CYCIIEH3UH, IMYIIbCHUH, UX CBOHCTBA. sieiieHust. CTpoeHne MUCHMEHHBIE 11-14

JlnodunpHBle  IUCIIEPCHBIE  CHCTEMBI,
00pa3oBaHHBIE  MHUIEIO00PA3YIOIIUMH
MOBEPXHOCTHO - AaKTHBHBIMH BELIECTBAMU
(MITAB). Omynbscuu, ux KiaccuuKanys,
METO/IbI MOTY4CHHUS

MHILIEIT B TUAPOPOOHBIX
KOJIJIOUIHBIX CUCTEMAX.

JOMAIlTHUE  3aJaHusI
(KOHCITEKT).
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18 IMoustTie o BMC, xmaccudukanmii. | - 2 HaamonexynspHast 3 Bormpocst K 2 [1-6], 8,9,
CaoiicTBa BMC. MonekynsipHbIe CTPYKTypa pPyOSKH O 12,19
KOJTOUIHBIE cucTeMbl (pactBopsl BMC). KPUCTAJUINYECKUAX KOHTPOJIbHOU
Habyxanne wu  pactBopenme BMC. BBICOKOMOJIEKYJISIPHBIX paboTHL.

JInoTpornHbie psaJibl HOHOB. Y CTOMYHMBOCTD COEIUHEHUH. 3ammra
pactBopoB  BMC wu ee HapymieHue. CrpykTypHas nabopaTOpHBIX paboT.
3acTynHeBaHuUe. Tukcorponus u HeogHopoaHOCTF BMC. Pabora ¢ yuebHol
CHUHEpE3HC. JIUTEPATypPOH.
15
Bropas pyoexHasi aTTecTanus (KOMIBIOTEPHBII TeCT)
Tekymas padora CTyIeHTOB 20
Hroro 18 18 54 70
*TIpuMeyaHus

— Bce Buzpl yueOHOI pabOTHI MOTYT IPOBOAMUTHCS AUCTAHIMOHHO HA OCHOBAHHUH JIOKAIBHBIX HOPMATHBHBIX AKTOB.
— B nemsix peanmsanyy MHIMBHIYaIBHOTO IOAX0Ja K OOYYEHHIO CTYAEHTOB, OCYIIECTBIIONINX y4eOHBIH MpoIlece 10 WHANBHIYAIbHOH TPAeKTOPHH B paMKax
MHIMBHIYaJIbHOTO pabovero IuiaHa, n3ydeHue JaHHOW JMCHUILIMHBI MOXET OCYHIECTBIATHCS 4Yepe3 MHIMBUIyalbHbIE KOHCYNBTAMH HPENOJaBaTesIss OYHO, B YacChl
KOHCYJIbTAllUii, MO 3JIEKTPOHHOM MoYTe, a Takxke ¢ ucronpzoBanneM Webex, miathopmbl auctaHMOHHOro o0y4eruss Moodle, nuuHbli KaOMHET CTyaeHTa Ha caiTe
COTI'Y, npyrux snementoB DMOC COI'Y.
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6. OOpa3oBaTe/ibHbIE TEXHOJIOTUH

.HGKLII/II/I, J'IeKHI/II/I-6eC€):[LI, MNPAaKTHUYCCKUC 3aHATUA, CAMOCTOATCIIbHAA pa60Ta CTYACHTOB.

Ucnone3yroTcss  MHTEpakTHBHBIE  METOABI  OOYYEHHMs: TBOpPHYECKHE 3aJaHHs, pa3paboTka  IPOEKTOB,

HCCIICIOBATENBCKHI METO]] 00yUYCHHMSI, KPYTJIBIC CTOJIBI, JUCITYTHI, CEMUHAPBHIL.

Ne/m Tema Bup 3zanamusa | Koauuyect AxTHBHBIE (hOPMBI HNuTepakTuBHBIC
BO 4aCOB ¢opmbI

1 TepmoauHamudeckast cucrema. | Jlekuus, 2 MopenupoBanue JluckyccruonHbie
Oxpyxatormas cpena. | maboparopHoe KJIacTepOB " OJIOKa | TEeXHOJNOTHWH: MO3TOBOH
W3onupoBaHHast cucrema. NpOOJIEMHBIX BOIIPOCOB HITYpM,

OtkpbiTasg  cucteMa.  3akpblTas KeHC-TeXHOJIOT Hsl.
cucTeMa.

2 Buyrpennsst  sHeprus  cuctemsl. | Jlexuus, 2 IlepcriekTuBHO — | Pabora B MaJIbIX
OHTANBIHS. Koopmunats! | mabopaTropHoe ornepekaroniee OOydeHHE. | TPYIax.
cocTosiHUsL cucteMbl. CTaHIapTHOE IIpobnemuoe oOydeHwe. Hccnenosarensekuit
cocrosiHUe cucteMbl. [loTeHnnabL. Metof. baum-urpsr

3 XuMuueckas IepEMEHHasl. Jlexums, 2 IlepcniekTrBHO — | Pabora B MaJIbIX
XUMUYECKHUit MoTeHIman | jabopaTopHoe ornepexaroniee OOydeHHE. | TpyIax.
pearupytoero Beuiectsa. IlonHblit OOyuenne Ha  ocHoBe | McciemoBatenbekuit
XUMHUYECKUH TTOTEHIINAL. OIBITA. METO]I.

baui-urpel.

4 PaBHoBecne XUMHYECKOE. Jlexuus, 2 TlepcriekTuBHO — | Pabora B MaJIbIX
Koncranra XUMHYECKOro | JrabopaTopHoe ornepesxaroniee o0ydeHue. rpymmax.
paBHOBECHS. Hccnenosarenbekuit

METO.
Bbauu-urper.

5 Wneansueiii  pactBop. Ilpenensho | Jlexkuus, 4 IlepcnexTuBHO — | JAMCKyCCHOHHBIE
pa30aBieHHbIN pactBop. | nabopaTopHoe ornepexaroniee 00ydeHHE. | TEXHOJNOTHHM:  MO3TOBOH
AtepmanbHblil pacTBop. PeanbHbli OOydyeHne Ha  OCHOBE | IUTYPM, KEHC-TEXHOJOTHUS
pactBop. PerynspHsiii pactop. OIBITA.

6 Koadpunumenr akTuBHOCTH. | Jlexuus, 2 OOcyxaeHue pe3ynbTaTtoB | JMcTaHIMOHHOIO
XUMuuecKuit MOTEHLMaN | J1abopaTopHOe BBITIOJIHEHUSI  JIOMAIIHUX | OOy4eHHs Ha IUIOIIaIKe
KOMITOHEHTA. CrangapTHoe 3agaHui cucrembl «MOODLEY no
COCTOsSIHHE KOMIIOHEHTA pacTBOpa. CCBIJIKE:

http://Ims.nosu.ru/

7 OHeprusi  CONbBaTaLlUH. Hon- | Jlexuus, 2 Jlexumsi-Oecena, Jlekums- | [IpoextHast pa3paborka.
JUIIONIbHOE B3aMMOJeHCTBHE. | JabopaTopHOe JIajor HUccnenosarenbckuit
Cunpuplid  anextponur. HMonnas METOJ.
atMocdepa. Cnabblii 2JICKTPOJIHT. Baui-urpsl.

8 Crenens auccouuarnmu. Koncranrta | Jlekuus, 2 OOcyxaeHre pe3ynbTatoB | JMcTaHIMOHHOrO
JIMCCOLUALIIH. AKTHBHOCTh | J1abopaTopHOe BBIIIOJIHEHUSI ~ ZIOMALIHUX | OOy4eHHs Ha IUIOIIAJIKE
KOMITOHEHTA. 3aJaHui cucrembl «MOODLEY no

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

9 VYaenbHas ~ 3IEKTPONPOBONHOCTH. | Jlekuus, 4 ITepcnexTuBHO — | AucTaHIMOHHOTO
OKBUBaJICHTHAS (MonsipHast) | ynabopaTopHOe ornepexaromiee 00ydeHue. | 0OydeHHs Ha IUIOMIAIKe
ANIEKTPOIPOBOAHOCTb. OoOyuenne Ha  ocHoBe | cuctembl «KMOODLE o
IlonBuxHocTe wnoOHa. IlpenenbHast OMbITA. CCBIIIKE:

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

10 Hunepcusie  cucremsl.llonyuenue, | Jlekuus, 4 Jlextus-6ecena, Jlexiust- | JIMCTaHIIMOHHOTO
koarymsuust  JMoQoOHBIX  301el. | JabopaTopHOE Janor 00yueHus! Ha TUIOMIAIKe
A3po305H, AMYIbCHH, CYCIIC3HH, cucrembl «MOODLEY no
TeJTH, TIOPOIIKH. CCBIJIKE:

http://Ims.nosu.ru//
TpaguuuoHHBIE JIeKIUM W TMPAKTH4YeCKHe (CeMHUHAPCKHE) 3aHATHA B  (Qopme C

HCIIOJIb30BAHUEM COBPCMCHHbBIX NHTCPAKTUBHBIX TEXHOJIOTUH.
Jlekuua-guaaor — COACPIKAHUC TTOAACTCA YC€pPC3 CCPHUI0 BOIMPOCOB, HA KOTOPBIC CTYACHT HOJIKCH
OTBCUATb HCTIOCPCACTBCHHO B XO/C JICKIIUU.

OnnaiiH-ceMMHAp — Ppa3HOBHUJHOCTh BeO-KOH(EpEeHLMH, TPOBEJCHUE OHJIAWH-BCTpEY WU
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Ipe3eHTanuil yepe3 MHTEpHET B pexnMe peanbHOro BpeMeHU. KakIblil M3 y4aCTHHKOB HAaXOIUTCA Y
CBOEr0 KOMIIbIOTEpa (CpEeICTBa CBs3M), a CBSI3b MEXIy HHMMM IOJAJEp)KUBaeTcs uepe3 MHTepHer
IIOCPEJCTBOM 3arpy’aeémMoro IpUJIOKEHHs], YCTaHOBJIEHHOI'O Ha KOMIIBIOTEPE Ka)KJIOr0 Y4acTHHUKA
(Zoom, Meet, Skype u np.)

Buneoxongepenuusa — ceanc Buaeokordepenucsszu (BKC) — 310 TexHOIOruss HHTEPaKTUBHOTO
B3aMMO/ICHCTBHS IBYX M 0oJiee y4aCTHUKOB 00pa30BaTeNILHOTO Ipolecca i oOMeHa nH(popMauei B
peaJIbHOM PEKUME BPEMEHHU.

Buneo-jiexkuusi — cHATas Ha KaMmepy COKpalleHHas JIeKIHs, IONOJHEeHHas QororpadusMu u
cXeMaMH, WITIOCTPUPYIOIIas T01aBaEMblil B JIEKIIMK MaTepUall.

TexHonorust  3JeKTPOHHOro oO0y4eHusi (peanusyercs MNpU  [OMOUIM  DJIEKTPOHHOM
oOpazoBatenbHoil  cpenpl  COI'Y  npu  wucnonb3oBanuu  pecypcoB OBbC, mnpu mnpoBeneHUU
aBTOMaTU3UPOBAHHOTO TECT

JUia  nocThKeHHWsl IUIAaHUPYEMbIX pe3ylbTaToB oOydyeHus B aucuuiiinHe «®Pusznueckas u
KOJUIOUAHAS XUMHUSD UCIOJIb3YIOTCS pa3JinyHble 00pa30BaTeNIbHbIE TEXHOJIOTHH:

1. Unugpopmayuonno-passusarowue mexnono2uu, HaupapIeHHbIE HA OBJIAZICHUE OOJIBIINM 3a1IacOM
3HAHMM, 3aIIOMUHAHKE U CBOOOHOE ONIEPUPOBAHHUE UMHU.

Hcnonp3yeTcss JEKIMOHHO-CEMMHAPCKUN METOJl, CaMOCTOSITENIbHOE W3Y4YEHHE JIUTEepaTyphl,
MIPUMEHEHHE HOBBIX HH(OPMAIMOHHBIX TEXHOJOTMM Ui CaMOCTOSITENIbHOTO TIOTIOJHEHUS! 3HAHUM,
BKJIIOYAsl UCIOJIb30BaHNE TEXHUUYECKHUX U 3JIEKTPOHHBIX CPEJICTB HHGOPMAIUK.

2. [leamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOA02UU,  HANpPABICHHbIE  HA
(bopMupoBaHHE CUCTEMbI IPOPECCUOHATBHBIX MPAKTUUECKUX YMEHHMH MPHU NPOBEAECHUM HCCIEI0BaHUH,
o0ecreunBaroIuX BO3MOKHOCTh KAUE€CTBEHHO BBIIIOJIHSITH IPOPECCUOHATIBHYIO 1€ TEIbHOCTb.

Hcnonp3yeTcst aHaiau3, CpaBHEHME METOJOB MPOBENECHUSA (DU3MKO-XMMUYECKUX MCCIEeIOBaHMH,
BBIOOpP METOJ1a, B 3aBUCUMOCTU OT 00OBEKTa MCCIIEI0BaHHs B KOHKPETHONW CUTYallud U €ro NMpakTH4YecKast
peannsanus.

3. Pazeusarowue npobIeMHO-0pUEHMUPOBAHHbIE MEXHOI02UY, HATIPABIEHHbIE HAa (pOpMUpOBaHME
U pa3BUTHE MPOOJIEMHOI0 MBIIIEHUS, MBICIUTEIbHONM aKTUBHOCTHU, CIIOCOOHOCTH MPOOIEMHO MBICIIHUTB,
BUJETh U (OPMYJIUPOBATH MPOOIEMBI, BEIOUPATH CIIOCOOBI U CPEJCTBA JJIsl MX PELICHUS.

Hcnons3yrorcss BuAbl NpOOJIEMHOr0 OOydY€HHs: OCBEIIEHHE OCHOBHBIX HpoOJIeM XUMHHU
KOOPAMHAIIMOHHBIX COEJUHEHUI Ha JIeKUUsAX, y4eOHble IUCKYCCHM, KOJUIEKTHBHAS MBbICIUTEIbHAS
JEATeNbHOCTb B IPYNIAX IPU BHIIOJIHEHUH JOMALIHUX paboT, peleHue 3a4au MOBBIIIEHHON CI0KHOCTH.
IIpu 3TOM HCHOJNIB3YIOTCA TEpPBblE TPU YPOBHA (M3 UETHIPEX) CIOXKHOCTH M CAMOCTOSITEIBHOCTH:
npoOieMHOe U3JI0KEHHE Y4yeOHOro Marepuaja IpernojaBaresieM; CO3JaHue  IperojiaBaTeeM
npoOJeMHBIX CUTYyalui, a o0y4aeMble BMECT€ C HUM BKJIIOYAIOTCS B UX pa3pelleHue; NpernoiaBaTeiib
JUIIb CO3JaeT MNpOOJIIEMHYIO CHUTYallMIo, a pas3pemarT e€ olydaeMble B XOJ€ CaMOCTOSITEIbHOMN
JESITEIbHOCTH.

4. Jluunocmmuo-opueHmuposanHvle mexHono2uu oOyyeHus, oOECTeUnBaIONINe B XOJA€ Y4eOHOTo
npolecca y4eT pa3IuuHbIX CIIOCOOHOCTEH 00ydyaeMblX, CO3/laHMe HEOOXOIUMBIX YCIOBHMM JJIsi pa3BUTHUS
UX MUHAMBUIyalbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTU B y4eOHOM mpouecce. JINUHOCTHO-
OpUEHTUPOBAHHBIE TEXHOJOTUM OOYYEHHUs pPEaTM3yIOTCsl B pe3yJbTaTe WHAMBHUIYAIbHOTO OOIICHMS
IIPENOJaBaTeNsd U CTyJIEeHTa IIPU Cclaye KOJIJIOKBUYMOB, ITPH BBIIIOJIHEHUU JOMAUIHMX WHIWBHAYaJIbHBIX
3aJlaHUH, Ha €XKEHEIEIbHBIX KOHCYIbTALUAX.

7. Y4yeOHO-MeToAMYecKOe o0ecniedyeHHe CAMOCTOATEIbHOI padoThl
CamocrostenbHas paloTa CTYIEHTOB, MpPEIyCMOTpPEHHas y4eOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBAaTh 0Oojiee TIyOOKOMY YCBOGHHIO H3y4aeMoro Kypca, (opMupoBaTh HaBBIKH
HCCIIEI0BATENLCKOM paboThl 1 OPUEHTUPOBATH CTY/AEHTOB Ha YMEHHUE NMPUMEHSTh TEOPETUYECKHE 3HAHUS
Ha MpaKTHKe.
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CamocrosaTenpHas pabora oOydarOUIUXCs SBJISACTCS OJHMM W3 BHUJIOB YYCOHBIX 3aHSITHIA.
CamocrosTenbHas padoTa MPOBOAUTCS C LENbIO:

— CHCTEMAaTHU3alliU U 3aKPEIUICHHS TOTYICHHBIX TEOPETUUCCKUX 3HAHUMA U MPAKTUICCKUX YMEHUHN
oOyJaromuxcs CTyJICHTOB;

— yrayOJICHUs U PacIIuPEHHS TEOPETUICCKIX 3HAHUH;

— (opmMupoBaHUs yMEHUH HCIIOJIE30BaTh HOPMATHUBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEH TAIHIO
Y CHEIUAIBHYIO JINTEPATYPY;

- QopMHUpOBaHUS  CAMOCTOSITEILHOCTH  MBIIUICHUS, CIIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO M CAaMOPEaTH3aIIHH;

— pa3BHUTHUS UCCIICIOBATEILCKAX YMEHUH.

CamocrosiTenpHas paboTa OOydarOMIMXCS OCYIIECTBISETCS HAa TMPOTSHDKEHUM H3YyYeHUs BCEH
JTMCIIMIUTAHBI B COOTBETCTBHU C YTBEP)KICHHOW B y4EOHOM IUIaHE TPYyHOeMKOCThIO (40 9acoB) U cOCTOUT
u3:

- paboTBl CTYIEHTOB C JICKIMOHHBIMA MaTepHallaMHd, IOUCKAa W aHallu3a JIUTEPaTypel |
AJIEKTPOHHBIX HCTOYHUKOB MH()OPMAIINN IO 3a/IaHHOH TeMe;

- BBITIOJTHEHUS 3a/IaHHUH JIJIs1 camocTosaTenbHoli pabotel B OMOC COTI'Y;

- HM3YYCHHS] TEOPETUYECKOTO, IMPABOBOTO M CTATUCTHUYECKOTO MaTepuaia JUIsl MOATOTOBKH K
CEMHUHAPCKHUM 3aHITHSM;

- TIOJTOTOBKH K 3K3aMEHY.

Tembl U GopMBI BHEAyTUTOPHOIN CaMOCTOSTENBHONU paboOThI, €€ TPyNOEMKOCTh COAEp’KaTcs B
pasnene 5, tabm. 5.1.

3anaHusl A CaMOCTOSITENIbHOM pabOThl COCTABJSIIOTCS MO paslieliaM U TeMaM, MO KOTOPbIM He
MPEeIyCMOTPEHbl ~ ayTUTOpHBIE  3aHATHs, JUO0 TpeOyeTcs AOMOJHUTENBHO MpopaboTaTh U
MPOAHAJIM3UPOBATH PaCCMaTPUBAEMbIN IIPETIOAaBaTeIEM MaTepual B 00beMe 3arIaHUPOBAaHHBIX YaCOB.

3aaHus M0 CaMOCTOATEIbHON padoTe MO IUCHUIUIMHE MOTYT OBITH CIEIYIOIINX BUIOB:

e  KOHCIIEKTHPOBAHME MEPBOUCTOUYHUKOB U APYroi yueGHOU JTUTepaTyphl;

e mpopaboTka yuyeOHOTO MaTepuaia (10 KOHCIIEKTaM JICKIIUH y4eOHOW M HaydyHOU JMTeparype) u
MOATOTOBKA JIOKJIA/I0B HA CEMUHApax M MPAKTHUYECKUX 3aHATUAX, K YU4aCTHIO B TEMAaTUYECKUX
JMCKYCCHUSX U JICTIOBBIX UTPaXx;

e paboTa ¢ HOPMaTUBHBIMHM JOKYMEHTaMU M 3aKOHOJATENbHON 0a30if; MOUCK M 0030p HAay4HBIX
MyOIMKAIMi U 3JIeKTPOHHBIX HICTOYHUKOB HH(OPMALIUU, IOJTOTOBKA 3aKIIOYEHHUS 10 0030DY;
BBITIOJIHEHNE KOHTPOJIBHBIX pab0T, TBOPUECKHUX (MPOEKTHBIX) 3aaHUM;
pelIeHre 3a/1a4, BHIIIOJHEHHE YIIPAKHEHHI;

Harnucanue pedepartoB (3cce);

paboTa c TecTaMu U BOIIPOCAMU JJIsi CAMOIIPOBEPKH;

BBITIOJTHEHUE MIEPEBOJIOB HA MHOCTPAHHBIE SI3BIKH/C MHOCTPAHHBIX S3bIKOB;

MOJENUPOBAHUE U/UIIN aHAIIN3 KOHKPETHBIX IPOOIIEMHBIX CUTYaI[Hil;

00paboTKa CTAaTUCTUYECKUX JAaHHBIX, HOPMATUBHBIX MaTepUATIOB;

aHallM3 CTATUCTHYECKUX M (PAKTHUECKUX MaTepHalioB, COCTaBJICHHE BBHIBOJIOB HAa OCHOBE

MIPOBEJIEHHOTO aHANM3a U T.]I.
CamocrosiTenbHas pabdoTa CTYICHTOB MPOBOAMUTCS B BHIC MUCBMCHHBIX JOMAIIHUX 33aaHUi (B TOM
YHCIIe, PA3HOYPOBHEBBIX 3aJ[@HUI), MOArOTOBKH KOHCIIEKTOB 10 TeMaM HpPaKTHYeCKUX 3aHATHi. CTyIeHTHI
MUCbMCHHO BBIMOJHSIOT 3aJaHusl Uil CaMOCTOSTENLHON pabOThl, MONB3YSICh TEOPETHYSCKHM MaTepUalioM
(;mekuuu, yaeOHas TuTeparypa U HHTEPHET-PECYpPChI 10 JIAHHOM TeMe), MOCIIe Yero MPOBOAUTCS 00CYKACHUE
JAHHOM TEMBbI TI0J] PYKOBOJICTBOM MPEIOAaBaTEIS.

Borpockl, BBIHOCHMBIEC Ha CAMOCTOSITETIPHOE U3YUCHHE, a TAK)KE yueOHast TUTeparypa U METOANYCCKH
Marepual 1Mo OpraHu3alul CaMOCTOSATEIBHOM PabOTHI CTYACHTOB OTPAXKEHBI B Y 4eOHO-METOAMIECKOM KapTe
aucHUIUIHHBL «Dusndeckas u koywtonaHas xumush» (Tabm. 5.1.), a Taxke Ha caiiTe TUCTAHIIMOHHOTO
obyuenus COI'Y mmomiaaka cucteMbl K MOODLE» mo cebuike: http://Ims.nosu.ru/
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[To kaXx10¥ M3 TEM JIJIsl CAMOCTOSATEIBHOIO U3YUYCHHS, IPUBEICHHBIX B paboYeii mporpaMme, CTyIeHTaM
cllelyeT CHayajla MPOYHUTaTh PEKOMCHJIOBAHHYIO JIMTEpaTypy M HPH HEOOXOAMMOCTH COCTaBHTh KpaTKUN
KOHCIIEKT OCHOBHBIX TIOJIOKEHHI, TEPMHHOB, CBEICHUH, TPEOYIOUIMX 3allOMHHAHUS M  SBIISIOIIUXCS
OCHOBOIIOJIATAIOIIUMH B 3TOM TEME.

[Tpu moaroToBKe 3aJjaHuii IO CAMOCTOSITEIILHON PadOTe CTyIeHTaM HEOOXOIUMO OPUEHTUPOBATHCS Ha
KOHCIIEKTHI JICKLIUH, PEKOMEHIYEMYIO JTUTEPATYPY.

Jlist paciiupeHus 3HaHUH 10 JUCHUIUIMHE PEKOMEHIyeTCsl HCIIOIb30BaTh IHTEpHET-pecypehl:
[POBOIUTH MOWCK B PA3IMYHBIX CHCTEMAax, TAKUX Kak OOIHE MMOMCKOBBIC CHUCTEMBI: WWW.yandex.ru,
www.google.ru, a TaKKe crienaabHbIe IIOMCKOBBIE CHUCTEMEL: www.chem.msu.su,
www.chemnavigator.hotbox.ru.

Metoanyeckue peKOMEHAAIUH 110 HCI0JIL30BAHMIO HH(POPMAIIHOHHO-KOMMYHMKATHBHBIX
TeXHOJIOTUI 00y4eHust

I[J'Ifl HU3YUYCHHA JICKOUOHHOTO MaTcepuaia AUCHUINIMHBI TIPUMCHAIOTCA ayJHOBHU3YaJIbHBIC
(MynbTUMEIUIHBIE) TEXHOJOIUMH, KOTOpblE€ HE OTPHLAIOT TPaJUIMOHHBIE, NPOBEPEHHBIE BPEMEHEM
MCTOAbI NPCIIOJaBaHus, HO, IIPHU 3TOM, OHHM MOBBIIIAKOT HAIIAJHOCTD, I/IH(l)OpMaTI/IBHOCTI), OICPaTUBHOCTDH
B I1o1a4ue I/IH(I)OpMaHI/II/I, IMO3BOJIAIOT DKOHOMUTL BPEMSA 3aHATHH.

KoHnTpons camocrosiTensHOM paboThl CTYIAEHTOB MpHU3BaH clenaTh mpoiiecc oOyueHus Oosiee
HEJIOCTHBIM MW OpPraHUYHBIM. Ero 3ajjladya HE OCTaBUTHb 0e3 BHUMaHHUSA JaXe€, Ha HGpBBIfI B3TJI1 1,
MaJIO3HAYUTCIIBHBIC BOIIPOCHI.

KOMHI)IOTepHOQ TECTUPOBAHUE MTO3BOJIACT OCYIICCTBIIATH UTOTOBBIN KOHTPOJIb 3HaAHUH CTYACHTOB.
TectoBblii MaTepuan BKIIOYaeT B ce0sl COJAEp)KAaHUE BOIPOCOB MO KaXJIOMY M3 0003HAYEHHBIX
MpOrpaMMoOM pa3ziesioB.

Kaxnplif Bompoc mnpeanonaraeT HECKOJBKO BapUaHTOB OTBETOB, Cpeld KOTOPBIX HMEIOTCSA
aOCOJIIOTHO HEBEPHBIHN, MPABWILHBIA M B OOJBINCH WJIM MEHBINIEH CTENEHHW PACKPBIBAIONIUN CYINTHOCTH
Bompoca. B mporecce KOMIBIOTEPHOTO TECTUPOBAHMS 3ajadya CTYACHTOB OIpeneisieTcs Kak BbIOOp
MPaBMWJIBHOTO OTBETa M3 MHOrooOpa3usi BapHaHTOB. B TecTOBBIX 3aJaHUAX €CTh BOIPOCHl Ha
COOTBETCTBHUE. B mporecce KOMIBIOTEPHOTO TECTHUPOBAHUS, 3ajjaua CTyJeHTa ONpeAesseTcsl Kak BbIOOp
MPaBUJIBHOTO OTBETA U3 MHOTOOOPa3usi BAPUAHTOB.

Bormpockl 1 TeMbl, OTBOJMMBIE Ha BBHIMOJHEHHE CAMOCTOSITENIbHOM PalOOThI MO AMCLHUILIMHE, a
TaKk)Ke KPUTEPUH OLICHUBAHUSA 10 KaXKJIOMY BUAY paOoThI cojiepkatcs B pazaeine 8 PIT/I.

8. OueHo4HbIE CpeCTBA IS TEKYIIEero KOHTPOJIsl yCleBaeMoCTH, py0e:KHOii aTTecTalluu U
NMPOMEKYTOYHOM aTTeCTALMYU M0 UTOraM 0CBOECHHS THCIUNIUHBL.

8.1. OueHouHbIe cpeacTBa /ISl TEKYLIEr0 KOHTPOJIS YCIIeBaeMOCTH

KonTpoabHble 3aganusi (1eMoBepcHH) JAJisi OUEHKH 3HAHUM, yYMEHMH,
HABBIKOB M (MJM) ONBITA [JESTEJbHOCTH, XAPAKTEPHU3YIIUX 3TAlbI
(popMupoBanus KomMmeTeHUMHA B Ipouecce OCBOeHHs 00pa3oBaTeJbHOM

NPOrpaMMblI

Ne | Komne- 3anaHus A1 AMarHOCTUKH C(POPMUPOBAHHOCTH Ccpuiku

TEHIUS KOMIIETEHIIMH

3alaHusl OTKPBITOrO TUIIA
33,,[[3,HI/I$I JJI IUArHOCTUKHA PA3BUTHUSA TCOPCTUUCCKUX 3HAHUHU

1. | OHIK-2,| Taiite ompeneneHue Qu3nueckod XWMUHU, KakoBbl ee | Kyopauwesa,

OIIK-8 OCHOBHBIC pa3;[eﬂ],1? H. C. ®usnueckas

u KOJIJIOMJHAas
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XUMUS: y4eOHUK U
MPAKTUKYM JUTS
BY30B /

H. C. Kynpsesa,
JI. T'. bonnapesa.
— 3-e H3.,
nepepad. u jom. —
Mockaa:
N3narenscTBO
Opaiit, 2024. —
452 ¢. — (Beicmiee
o0pa3oBaHue). —
ISBN 978-5-534-
17490-8. — Tekcr:
3EKTPOHHBIN /

OO6pa3zoBaTenbHast
mwiatdopma FOpaiit
[caiit]. —
URL: https://urait.r
u/bcode/535669
Crp. 13
2. OIIK-2, | [IpuBeaute OCHOBHBIE TIOHATHA ®  onpeaenenus | Crp. 21
OIIK-8 | TepMogMHaMKMKH: cUcTeMa (M30JIMPOBAHHAS, OTKPBITAs,
3aKphITasl), TEPMOJWHAMHYECKHE IapaMeTphl, TEIJIoTa,
paboTa, BHYTpPEHHSS DJHEPrus, JaBJICHHE, OO0bBEM,
TeMIIepaTypa, SKCTEHCUBHBIC U MHTCHCHBHBIE TTAPAMETPHI,
oOpaTumele, HeoOpaTuMBbIe, CaMOTIPOU3BOJIbHBIE,
HECaMOTIPOM3BOJIBHBIE  TPOLECCHI,  JSHEPreTUYCCKUN
OanaHc, GYHKIUS COCTOSIHUSI CUCTEMBI.
3. | OIK-2,| I[Ipuseaure (hOpMYIIUPOBKY MEepBOTO 3akoHa | Ctp. 31
OIIK-8 | TepMoaMHAMMKH, B TOM YMCIE I aauabaTHYecKoro,
MU30XOPHOTO, H300apHOTO ¥ H30TEPMUYECKOTO MpoIiecca.
4, | OIK-2, | Kakue termnoBbie 3¢hdexTsl xumMuueckux peaknuii Bam | Crp. 42
OIIK-8 | 3pakombr?
5. OIIK-2,| Kak 3Byunt 3akoH [Iecca? IlpuBegure ocHoBHble | Ctp. 47
OIIK-8 | cinenctBus u3 3akoHa ['ecca.
6. | OHIK-2,| Chopmynupyiite 3akon Kupxroda, ans kakux 3agad on | Crp. 57
OIIK-8 | mpumenum?
7. | OHIK-2,| [JaiiTe ompeneneHue >HTPONHUU, KakoB ee (usmueckuii | Ctp. 63
OIIK-8 | cMbICH M CBSA3b CO CTATUCTHKOMN?
8. | OHIK-2,| IIpuBenute (bOopMyYIHPOBKH BTOPOT'O 3akoHa | Crp. 71
OIIK-8 | repmoauuamuku Kiaysuyca u TomricoHa.
9. | OIIK-2,| Kak cdopMmynupoBaH TpeTuil 3akoH TepMmoauHamuku | Ctp. 74
OIIK-8 | (nocrynar [Tnauk, reopema HepHcra)
10. | OIIK-2,| 3anumuTte ¢pyHAaMeHTanbHOe ypaBHeHue ['nuObca, maiite | Ctp. 78
OIIK-8 | ompesiennenrie  MOHATUAM — «3HEpPrus [ eIbMIObIA»,
«oHeprus ['m66cay.
11. | OIIK-2,| PackpoiiTe cMbICT TepMOJMHAMHYECKHX TMoTeHnuanos, | Ctp. 80
OIIK-8 | ucnonn3ys coornomenus mexay H, U, G, F.
12. | OIIK-2, | OnuimuTe NpuMEeHUMOCTh ypaBHeHus [ nub0ca mis ouenku | Ctp. 82
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OIIK-8 | sHeprernyeckux 3(h(h)eKTOB XUMHUECKUX PEaKIUil.
13. | OIIK-2,| Yrto npencrapiisieT cOO0M XUMHUYECKUN MOTCHIIAAT? Crp. 87
OIIK-8
14. | ONK-2,| Chopmynupyiite npaBuio ¢a3 ['nd0ca. Ctp. 96
OIIK-8
15. | ONIK-2, | Pacuiudpyiite ¢a3oByro quarpaMmy Bojbl, mpuBeneHHyo | Ctp. 98
OIIK-8 | ga pucynke
pt D\
\
’I
‘.‘ K
| B
I‘, 374°C
E "| 218 atm
|
0,01°C I
¢ 4,58 MM pT. CT.
s
16. | OIIK-2, Crp. 100
OIIK-8 | Pacumudpyiite pa3oByro auarpaMmy cepbl, IPUBEACHHYIO
Ha PUCYHKE:!
A D
B /151°C
1288 arm
K
5
T
17. | OIIK-2, | 3amummre 3aKOH JOEWCTBYIOIIMX Macc s TamoBod peakmuu | Ctp. 105
OIIK-8 | aA + bB = cC + dD. Kak pacuutaTh KOHCTAaHTY PaBHOBECHS
s Takod peakmuu? Kak oHa Oymer 3aBuceTh  OT
TeMIepaTypsi?
18. | OIIK-2, | daiite mousitue 00 wu3orepme xumudeckoir  peakuuu | Ctp. 108
OIIK-8 | (ypaBHenue Bant-I'oda).
19. | OIIK-2,| Yro mpexncrasiser coboit pactBop? Tumel pactBopoB. | Ctp. 114
OIIK-8 | PacTBOpHMOCTS.
20. | OIIK-2, | Pacumdpyiite nuarpaMmy Boja — aHWIMH, npeacrasBieHHyio | Ctp. 117
OIIK-8 | Ha pucyHke:
1 T
(0 SR b T,
0 . Cocran, 100
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21. | OIIK-2, | Kak cBsizaHbl Mexkay co0O0# cocTaB >kuakoro pactsopa u napa? | Ctp. 118
OIIK-8 | Chopmynupyiite 3akonbl KonoBamoBa. Uro mnpencraBiser
co0ol a3e0TpoITHast CMeCh?
22. | OIIK-2,| Yro moHMMaercs TOH TepMHHAMH  «kpuockomusi» u | Crp. 124
OIIK-8 | «30ynuockonus»?
23. | OIIK-2, | Kak pacuntaTh OCMOTHM4YECKOE aBiieHue B paszbaBneHHbIX | Ctp. 127
OIIK-8 | pacTBopax?
24. | OIIK-2, | ChopmynupyiiTe  OCHOBBI ~ Teopuu  3JekTponutuueckoit | Crtp. 129
OIIK-8 | nuccormanun. Packpoiite conepxaHue TEpMHUHOB «CTEMEHb
JICCOIUAIIN», «KOHCTAHTa JAWUCCOIMANMNY, CHIIBHBIE |
cl1a0ble DIIEKTPOIIHTEHI.
25. | OIIK-2, | DJeKTpOnpoBOJHOCTL  pacTBOpPOB  3nekTponutoB.  Jlaite | Ctp. 132
OIIK-8 | onpeneneHue TMOHATHSM: aOCOJIOTHAsT CKOPOCTh JIBUYKCHHS
WOHOB, yJeNnbHass H  MOJSIpHAas  3JEKTPONPOBOIHOCTD,
AKTHBHOCTb.
26. | OIIK-2, | Kakue cBoiicTBa pacCTBOPOB OTHOCATCS K KOJUIUTATUBHBIM? Crp. 134
OIIK-8
27. | OIIK-2, | Onumunre Kak BO3HUKAIOT JJeKTpuyeckwe mnoreHimansl Ha | Ctp. 220
OIIK-8 | da3oBbix rpanumax. Kak ycTpoeH IBOHHOHM 3JIeKTpHYeCKUN
ciort (JIDC)?
28. | OIIK-2, | OnuimTe yCTPOMCTBO rajibBaHHUECKOro diieMenTa Ha npumepe | Ctp. 225
OIIK-8 | anemenTa Jlanusis-SIkoow.
29. | OIIK-2, | aiiTe ompeneneHne 3IEKTPOJHBIM IMOTeHIManaM, 3amummre | Ctp. 227
OIIK-8 | ypaBHenue HepHcTa.
30. | OMIK-2, | [IpuBeauTe mpuUMeEphbl 3ICKTPOJOB IMepBoro u Broporo poma. | Crp. 230
OIIK-8 | Uto mpeactaBisioT coOOH WHINKATOPHBIE DIEKTPONBI H
AJICKTPOIBI CPaBHEHUS?
31. | OIK-2, | Knaccudumumpyiite  mporecchl  ajekTpoiusa,  onummute | Ctp. 239
OIIK-8 | anmekTponu3 pacIiuiaBoB W PacTBOPOB COJIEH B 3aBHCHMOCTH OT
MIOJIOKEHUSI MeTala B JJIEKTPOXUMHYECKOM PpsAy. 3aKOHBI
JIIEKTPOJIN3A.
32. | OIIK-2, | Yto npencraniser coboi KOPPO3Hsi M KaKOBbI MeTobl 60ph0bI | CTp. 252
OIIK-8 | c neii?
33. | OIIK-2,| PackpoliTe OCHOBHBIC TIOHATHA XHUMHYCCKOM KuHETHKH: | CTp. 265
OIIK-8 | ckopoCTh XMMHYECKOW pEaKINy, KHHETHYeCKHe ypaBHEHUS,
TIOPSZIOK, MOJIEKYJISIPHOCTh M MEXaHU3M XMMHUYECKON peaKIui.
34. | OIIK-2, | IIpuBenure ypaBHEHHs peakUuil HyseBoro, mepsoro, Broporo | Ctp. 280
OIIK-8 | nopsnka. Ha3oBuTE OCHOBHBIE METOABI ONPEAEICHUS TOpPSIIKaA
PEaKITHH.
35. | OIIK-2,| Yro mnoHUMaeTcs MOX TEPMHHOM «ClOXHBIE peaknum»? | Ctp. 286
OIIK-8 | IlpuBenute MX KIacCU(PHUKALHUIO.
36. | OIIK-2, | 3aBUCHMOCHUMOCTb CKOPOCTH peakuuu oT Temmeparypsl. | Ctp. 288
OIIK-8 | Hammmute ypasuenus Bant-I'odda u Appenuyca.
37. | OIIK-2, | [IpuBenute mpuMep (POTOXUMHYECKUX PEAKITHIA. Crp. 294
OIIK-8
38. | OIIK-2, | Yro npexcrasisier coboii Kataan3? Crp. 298
OIIK-8
39. | OIIK-2, | Pacumdpyiite  npuBesHHBIH  3Heprerndeckuid  npoduias | Ctp. 299

OIIK-8

XHMHUYECKOMH pCaKiuunu:
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40.

OIIK-2,
OIIK-8

Uro mnpexacrasiasier co0oi  (pepMEHTATUBHBIA  KaTajau3?

IIpuBenure ypaBHeHue Muxassmca

Ctp. 300

41.

OIIK-2,
OIIK-8

Ha wem ocHoBaH Meron BompTammepoMerpun? Onumure B
Oo0mMX YepTax METOABl MHKPOKYJIOHOMETPUH, ITHUCKOBOTO
BpaILAOLIErocs 3JIEKTpOAA, LUKJIAYECKYIO
BonbTamnepoMerputo. Hanumure ypaBHenuss HWMiibkoBuya,
T'eiipoBckoro — MnbkoBrya.

BacrokoBa, A. T.
AmnanuTtuyeckas
XUMHS: Y4eOHUK /
A. T. Bacrokosa,
M. . Benensinuna.
- 4-e w3m -
Mocksa: JlamkoB u
K°, 2024. — 156 c.:
WII., TaOJI., CXEM. —
(YuebHBIC M3MAHUS
IUII  BY30B). —
Pexum  pmocryma:
[0 TONIHCKE. —
URL.: https://biblio
club.ru/index.php?
page=book&id=70
9878 . — bubmuorp.
B kH. — ISBN 978-
5-394-05549-2. -
Tekcr:
3JEKTPOHHBIM.

Crp. 121

42.

OIIK-2,
OIIK-8

YacTuibl Kakux pasMCpPOB HA3bIBAKOT I[I/ICHepCHbIMI/I?

Kykynikuna, U. U.
Komnonnnas

XUMUS:  ydeOHoe
mocobue: [16+] /
U. U. Kykyuikusa,
A. 0. Murpogano
B. — Kemeposo:
KemepoBckuii

rOCyIapCTBEHHBIN
YHUBEPCHUTET,

2010. — 216 c. —
Pexum  pmocryma:
10 TOANHCKE. —
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URL.: https://biblio
club.ru/index.php?

page=book&id=23
2755 — ISBN 978-
5-8353-1084-5. —

Teker:
3JIEKTPOHHBIM.
C1p. 6
43. | OIIK-2, | JlaliTe ompenelicHWe TIOHATUSAM JUcHepcHas cucrema, | Crp. 7
OIIK-8 | nucnepcuonnas cpena, mucnepcHas dasa
44. | OIIK-2, | Packpoiite coJiepKaHue noBepxHocTHbIX | Ctp. 8
OIIK-8 | gpnenwmii: CMa4YuBaHMS, azares3um, aIcopoIHH,
NeKTpudecKuX 3¢ (PeKToB.
45. | OIIK-2, | Knaccudukauust ~ nucnepcHbix — cucteM  — 310 | Crp. 8
OIIK-8 | knaccuukanust IUCTIEPCHBIX CHCTEM II0 arperaTHOMY
COCTOSIHUIO TMCIIEPCUOHHOM CpeJibl U AUCTIEpCHOM (ha3bl
46. | OIIK-2,| MeTo/pl IOTyYeHUs! TUCTIEPCHBIX CHCTEM Epmos, 0. A.
OIIK-8 KomnonmHas
XUMMUA.
dusnueckasi XUMUS
JIUCTIEPCHBIX
cucreM: y4del. IS
CTYJICHTOB
YUPEKICHU N
BBICIIL mpod.
obOpa3oBaHUs,
oOyJarommxcss 10
CIICIIMAaJIBHOCTHU
060301. 65
"®apmarus” o
mucrnrumae "dus.
A KOoJutoux. xumug"
/ EpmoB 1O. A. -
Mocksa: ['90TAP-
Menna, 2014. - 352
c. - ISBN 978-5-
9704-2860-3. -
TexkcrT:
AIEKTPOHHBIN /!
3BC
"KoHcynbTaHT
cryneHta" : [calT].
- URL
https://www.studen
tlibrary.ru/book/IS
BN9785970428603
.html - Pexum
A0CTYyIIa . oo
MOJIIHCKE.
Crp.27
47. | OIIK-2,| O6mue MeToAbpl  OYMCTKM  jaucnepcHbix — cuctem: | Crp. 30
OIIK-8 | hunprpanus, nuanus, yabTpaduibTparus.
48. | OIIK-2,| JlaiiTe ompeneneHue MOBEPXHOCTHOMY HatrskeHuio B | Crp. 47
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OIIK-8

TCPMHHAX TCPMOJUHAMHUKU ITOBECPXHOCTHOI'O CJIOS.

49. | OIIK-2,| Meroapl oOmNpeNeNeHUs TMOBEPXHOCTHOrO HatrshkeHwus: | Ctp. 52
OIIK-8 | meTon KamWUIAPHOrO MOMHATHSA, MeTon PeOunpepa,
METOJ] OTPBIBA KOJIbIA, METO]] CYETA KaIlelb.
50. | OIK-2,| OnumuTe 3aBUCHMOCTh HOBEPXHOCTHOTO HaTshkeHus: oT | Ctp. 56
OIIK-8 | remneparypsl.
51. | OIIK-2, | [IoBepXHOCTHO-aKTUBHbIE M IIOBEPXHOCTHO-HEaKkTHUBHbIE | CTp. 61
OIIK-8 | pemecrsa. M30T€pMa MOBEPXHOCTHOTO HATSKEHUSL.
52. | OIK-2,| OnumuTe  MeXaHW3M  OCYIIECTBJIEHUS  OCHOBHBIX | Ctp. 148
OIIK-8 | 5IeKTPOKMHETHYECKUX CBOWCTB JIMCIIEPCHBIX CHUCTEM:
AIIEKTPOo(Hope3 U IEKTPOOCMOC
53. | ONIK-2,| [IpuBenute cxemy CTpOEHHs ABOMWHOTO 3iekrpuueckoro | Crp. 153
OIIK-8 | cios
54. | OIK-2,| [laiiTe = ompeleleHHe TEPMUHY  «Mmuuemna  3o0is», | Crp. 156
OIIK-8 | p306pasute 6a30BOE CTPOESHHME MUIIEIIL.
55. | OIIK-2,| Yto mnpexncrasisger coOoil koarymsuus B aucnepcHbix | Crp. 169
OIIK-8 | cucremax?
56. | ONK-2,| OnumuTe BHIABl YCTOWYMBOCTH AMCIEepcHBIX cuctem: | Ctp. 170
OIIK-8 | repMoaMHaMuyecKas, arperaTuBHas, KHHETUYECKaS.
57. | ONIK-2,| Ha3oBute ocHOBHBIE (opMBbI cTabmnm3anuu aucnepcHsix | Crp. 194
OIIK-8 | cuctem? Cunepesuc. Ilopor Koarymaamum, «30J0TOE»
3alIUTHOE YHCIIO.
58. | OIIK-2,| OnumuTe OCHOBHBIC CHEIU(pHUKAIMK TakuxX JHopoOHbIX | Ctp. 208
OIIK-8 | nucriepcHBIX  cHCTEM, KaK  a’pO30JIH, CYCIICH3MH,
SMYJbCUH, TIeHBL. [laliTe ompeaelieHUE 3MyJabraropaMm u
CTaOMIIM3aTOPAM.
59. | OIIK-2, | Kputnyeckass KOHIIEHTpalus Muleiooopasopanusi, uro | Crp. 255
OIIK-8 | 510 Takoe? KakoBBI OCHOBHBIE METOJBI OIPEACICHHS
KKM?
60. | OIK-2,| Ctpoenne  Muuemt B pactBopax. Yrto  Takoe | Crp. 257
OIIK-8 | comobumm3anus?
61. | ONK-2, | I[IpuBenute kinaccudukanuio pactBopoB BMC, onummute | Ctp. 276
OIIK-8 | MmexaHHM3M HMX PacTBOPEHUs, XapaKTEPHBIE OCOOECHHOCTH.
CpaBuute pactBopsl BMC ¢ pactBopamu 305l u
VCTUHHBIMU PACTBOPAMH.
62. | OIK-2,| OnumuTe  MEXaHU3M  OCYIIECTBJICHHUS ocHOBHEIX | Ctp. 148
OIIK-8 | 51eKTPOKUHETHYECKUX CBOMCTB JUCIEPCHBIX CHCTEM:
AIeKTPOo(Hope3 U IEKTPOOCMOC
63. | OIIK-2,| [IpuBenure cxemy CTpoeHMs ABOMHOro siekrpuueckoro | Crp. 153
64. | OIIK-2,| [laliTe  ompeAereHHe TEPMHUHY «Muuemaa 3ois», | Crp. 156
OIIK-8 | y3006pasute 6a30BO€ CTPOEHHUE MHUIIEILI.
65. | OIK-2,| Uto mnpexncraBnseT coOoil koarymsuus B aucnepcHbix | Crp. 169
OIIK-8 | cucremax?
66. | OIK-2,| OnumuTe BUABI YCTOWYUBOCTH gucnepcHbIx cuctem: | Ctp. 170
OIIK-8 | repMoMHaMUyecKas, arperaTuBHasl, KHHETHYECKaS.
67. | OIIK-2,| Ha3zoBute ocHOBHBIE (popMbl cTabunu3anuu aucnepcHbix | Crp. 194
OIIK-8 | cucrem? Cunepesuc. ITopor Koaryjsiiuu, «30J0TOE»

3alllMTHOC YUCJIO.
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68. | OIIK-2, | Boruncnute 3HaYeHne yHUBepcaabHOU Ta3oBoi nocrosiaHoi o | H. C. Kyapsiesa,
OIIK-8 | cnexyromum ganHbeiM: Tipu Temmepatype 15 °C u masnenuu 1 ¢ | JI. I'. bongapesa.
10° ITa okcmn asora NO maccoit 1,323 + 10° r 3ammmaer | — 3-e H3I.,
o6wem 0,720 + 10° m*; mMonsapras macca okcuaa azota M = 44 | nepepa6. u mom. —
I/MOJTb. Mockaa:
N3narenscTBO
Opaiit, 2024. —
452 ¢. — (Beicmee
o0pa3oBaHue). —
ISBN 978-5-534-
17490-8. — Tekcr:
3EKTPOHHBIN /
OO6pa3oBaTenbHas
mwiatdopma FOpait
[caiit]. —
URL: https://urait.r
u/bcode/535669
Ctp. 37
69. | OIIK-2, | Paccumraiite, CKOJIBKO IMOKCHMAA yriepoxa Bmemaercs B | Crp. 37
OIIK-8 | 6amnone emxoctbio 0,1 M mpu 20 °C nox napieHneM 5*¥10°
[Ta. MonspHas Macca AHokcHaa yriepogaa M = 44 r/Moib.
70. | OMK-2, | Haiitn crampmaptreii  TermoBoit  >pdexr AH° peaxrum | Crp. 54
OIIK-8 | monyuenuss kpucramummdeckoro Alx(S0s)s mpu 298 K wu3
kpuctanaeckoro Al,03 u razoodpasnoro S0s:
Al1203(kp) + 3S03 (1) = Alx(S04)3(Kp) AH’=?
CrannmapTHbIe SHTAJIBITHN oOpa3oBaHMs BEIIECTB,
YYACTBYIOIINX B TAHHOHM peakuuu, nmpu 298 K cocTaBisroT:
AH°06p (A1203) = -1674,0 xJ[x/MOIIB;
AH°06p (S03) = -395,4 xJ[x/M0JIb;
AH°06p Aly(S04)3 = -3439,3 xJ[x/MOIIB.
71. | OIIK-2, | PacuntaTh, Kakoe KOIMYECTBO TEIUIOTHI BbImenuThes npu | Ctp. 55
OIIK-8 | cropanuu 1 Monb MeTaHa.
72. | OIIK-2, | Borunciuth TemnoBoi 3 GeKT peakunu: Crp. 56
OIIK-8 3C2H2 = CeHe AH=?
DHTaNBIIMN CrOPAHUS PABHBI:
qutst anermiieHa (1) AH, = —1298,3 xJIx/Monb;
qutst 6erzona (k) AH s = —3264,2 x]I/MOb.
73. | OIIK-2, | Onpenenutsh TerioBoi apdexr AH, peakiuun Crp. 59
OIIK-8 | 3C;H; = CeéHs
mpu 75°C, 3Has, yro mpu t = 17°C AH: = -549,4 x/x/monb
(CeHs), a cpemnme MonbHBIE H300apHBIE TEIIOEMKOCTH
OeH30JIa W aleTW/IeHAa B OSTOM HMHTEpBajJe TeMIlepaTyp
COOTBETCTBEHHO paBHBI 134,4 u 43,8 JIx/K.
74. | OIIK-2, | Haiitu TenmoBoii 3gdext xumuueckoit peakunu AH Crp. 60
OIIK-8 Fex03 + 2A1 = Al,0s + 2Fe

npu 923 K, ucnons3ysl caeayoye JaHHbIE 110 TEMIOEMKOCTH:
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cp(A1)=10,2+ 1,213 « 102 T (Jlx/monp * K);

cp(A1203) =110+ 1,775 « 102 T- 3,1 » 10°T? (JIx/mons * K);
cp(Fe) = 17,35+ 2,68 « 102 T (Jlx/mons * K);

cp(Fez03) = 113,5+ 6,73 « 102 T- 1,775 » 10°T? (JIxx/Moms * K).

CranjapTHEIH TemioBol >ddekT peaxiuu pased -1,698 « 10°

JIx.

75.

OIIK-2,
OIIK-8

BosmoxkeH 1M mpu  OOBIYHBIX (CTaHIAPTHBIX) YCIOBHSIX
mpoliecc BoccTaHoBleHUss okcuaa >kenesa (III) Bomopomom?
[porecc nmpoTekaer B COOTBETCTBUU C YpaBHEHUEM

Fe03 (xkp) + 3H2 (1) = 2Fe (xp) + 3H20 (m).

Ctp. 89

76.

OIIK-2,
OIIK-8

[TnoTHOCTH BOAHOTrO pacTBOpa OpOMHIAa HATPUS C MacCOBOU
noneii NaBr, paBuoii 25 %, cocraBmser p = 1,223 r/cm’.
Monspraast macca 6pomuaa Hatpus M = 102,9 r/moiib, BOIBI —
M = 18 r/monb. Beipa3ute cocTaB pacTBOpa B MOJISIPHBIX JIOJISIX
H BEIYHMCIIMTE MOJISIPHYIO KOHIIEHTPAIIHIO.

Crp. 135

77.

OIIK-2,
OIIK-8

Paccuntath KOHCTaHTy paBHOBecus peakimu: ZnSO, + Cd =
CdSO4 + Zn. CranmapTHbIi noTennman Zn|Zn®* pasen -0,762

2+ — _ _nE
B, a Cd|Cd?* = -0,40B. (IgK =5 5s 555)

Crp. 12

78.

OIIK-2,
OIIK-8

3akonunTe hopMyHpoBKY npaBuia [lokio — Tpayoe: «C
YBEITMYECHUEM  YTJICBOJOPOTHOTO  pagviKalia B ALY
anudaTUIECKUX KapOOHOBBIX KHUCIOT Ha Tpymmy —CH2-
WX TOBEPXHOCTHAS! aKTHBHOCTH YBEITMUUBACTCS ...)»

Crp. 65

79.

OIIK-2,
OIIK-8

YtoObl BbI3BaTh Koaryisiuioo 10 mz 3078 THAPOKCHUAA
xkenesa (II1), B kaxaoMm cimydae moTpeOOBaIOCh MPUIUTh:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 v pactBOpa
Na2S04 u 13,5 mz 0,001 v pacrBopu K3 [Fe (CN)6].
Onpenenure 3HaK 3apsAa 4YacTUIl 30711 U BBIYUCIHTE
HOPOT KOATYJISALHUU KaXKJOT0 JIEKTPOJIUTA.

Ctp. 199

80.

OIIK-2,
OIIK-8

Paccunraiite >MEKTPOKHMHETUYECKUN TMOTEHIIMAN YaCTHUII
3om1 Fe(OH)s mo pnaHHbIM srnekTpodopesa; BHEUIHSAA
paznocth motennuanoB (U) paBua 170 B, paccrosiHue
mexay anektpoaamu (L) 0,45 M, cMemieHue TpaHHIIbI
301 Kk Karoay (a) cocraBuwio 12 mm 3a 30 MUHYT.
Temneparypa omnbita 298 K, BSI3KOCTH JUCHEPCHOHHOMN
(BonHOI) cpenbl paBHA 8,94-107* Ila‘c u OTHOCHTENBHAS
TUDIIEKTPUYECcKasi MPOHUIIAEMOCTh 78,2.

30,8 MB

22,8 MB

Crp. 134

81.

OIIK-2,
OIIK-8

[ToBepxHOCTHOE HaTsDKEHUE OyTaHOJA C KOHIIEHTpaluen
4,52.10* kmonb/M® B crcTeMe Boma - TemnTaH npu 20°C
paBHo 4,0-1072 JIx/m%. C yBenuueHHEM KOHIIEHTpAIUHU
Oyramona go 8,1-10% kmoms/M®  moBepxHOCTHOE
HaTsOKEHUe M3MEHMIIOCH 110 3,48 IO_ZI[)I(/ M°. Berauciauts
MOBEPXHOCTHYIO aKTUBHOCTb CIIUPTA B JAHHOM HHTEpBaJIe
KOHLEHTPALHIA.

Crp. 101
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14,5-10~ JIxx-M/Momb 18,3-1073 k- M/Monb

82.

OIIK-2,
OIIK-8

Hus  woarymsumu 10 mr  30ms  Homuaa  cepeOpa
notpedoBanock 4,5 ma 0,1 H. pacTBOpa HUTpara Oapus.
OnpeneuTh MOPOT KOATYIISIAA YICKTPOJIUTA B MMOJIb/L.
32,4 MMOIIB/I

22,5 MMOJIB/I

Crp. 198

83.

OIIK-2,
OIIK-8

Omnpenenure 3Hepruro0 [m606ca Gs TMOBEPXHOCTH Karelb
BOJSIHOTO TyMaHa Mmaccol. m = 4 1 npu 293 K, eciu
IIOBEPXHOCTHOE HATSKEHHE BOABI & = 72,7 MJIx/M?,
MJIOTHOCTH BOABI p = 0,998 r/ems, JUCTIEPCHOCTh YaCTHI]
D =50 Mxm ™.

87,41 Jx

125,3 x

Ctp. 49

84.

OIIK-2,
OIIK-8

g xoarynsuuu 10 mz 3018 ruapokcuaa xenesa (I1) B
KaXJI0OM ciydae Obuto mob6asieHo 1,05 mz 1 H. pacTBOpa
KCl, 6,25 mn 0,01 u. pactBopa NaSO4 u 3,7 mz 0,001 H.
pactBopa NasPOs. Ompenenure: a) MOPOTH KOATYIISIIHH,
0) 3apsA YacTull 30Ji, B) OTHOIICHHE KOaryaupyrouiei
CIIOCOOHOCTH HOHOB.

150 (KCI); 15 (Na2S04); 2,25 mr-3kB/1 (NazPOs);

105 (KCI); 6,25 (Na2S04); 0,37 mr-skB/1 (NasPOs);

C1p.202

85.

OIIK-2,
OIIK-8

UtoObl BBI3BaTh Koaryisaiuio 10 mz 3075 THAPOKCHUAA
xenesa (II1), B kaxaoMm ciydae moTpeOOBaIOCh MPUIUTH:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NaxS04
u 13,5 mn 0,001 m pactBopu K3[Fe(CN)s]. Onpenenure
3HaK 3apsfa dYacTUIl 3071 M BBIYUCIHUTE MOPOT
KOAryJISIUU KaKJO0TO JIEKTPOJIUTA.

C1p.201

86.

OIIK-2,
OIIK-8

3osp Hommma cepebpa moiydeH gobaBieHueM K 20
0,01 1 pactBopa Hoauaa kanus, 28 ma 0,005 H pacTBOpa
HuTpata cepebpa. Hanumwure dopmyny  MHIEIIBI
MOJIYYEHHOTO  30JIsI M OMNpElIeNuTe  HalpaBlICHUE
NBUKEHHMSI TpaHyabl 30y Honuaa cepebpa mpu
anekTpodopese.

Ctp. 200

87.

OIIK-2,
OIIK-8

Kak pacnonoxxarcs moporu Koarynsiuu B Me-3K6/1 B pALy
pactBopoB cojieii NaCl, AlCl3, Na2S04, NaH2P04 mytst 30515
ruapokcuaa kenesa (III), momyueHHoro wmetoaom
rugposmsa? Jlaite noscHeHus.

C1p.200

88.

OIIK-2,
OIIK-8

Han 301 runpokcuna sxenesa (I1I) u 3016 cynspuga
cypbMmsl (II). /1 koarymsuuu 3TUX 30Jei MpUMEHHITN
pacTBOPBI OIMHAKOBOW HOPMAJIbHOM KOHIIEHTPALIUN
cnenyronux coueit: Ca(N03)2, AlCI3, Na2S04 u
K3[Fe(CN)g]. Kaxoro pacTBopa noTpe6oBajioch s
KOATyJIALUU KaKJI0TO U3 30JIeii HauMEeHbIIee U
HanOoJIbIIIee KOJIUYECTBO?

Ctp. 200

89.

OIIK-2,
OIIK-8

Hanumure ¢opmyny wMunemtsl cynspaTta  Oapus,
MOJIyYEHHOTO CIIMBaHMEM OJMHAKOBOTO 00BbEMa CHIIBHO
pa30aBIEeHHOrO pacTBOpa XJopuaa Oapust M MeHee
pa30aBICHHOTO PacTBOPa CEPHOM KHCIIOTHI.

Crp. 156

90.

OIIK-2,

HOpOPI/I KOaryJsiiu 3JICKTPOJIUTOB JISI HEKOTOPOTO

Ctp. 199
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OIIK-8

runpo3oiist paBHbl: CnaNo3 = 300 mmons/n, Cumgcio=
12,5 mmonv/n, CNa2soa = 147,5 mmons/n, Caiciz = 0,17
Mmoaw/1. Kakol 3apsi HeCyT YaCTHIIBI 3071517

91.

OIIK-2,
OIIK-8

OObscHUTE MeXaHU3M HaOyXaHHsd U  PacTBOPEHUs
IOJIMMEpPOB  Ha  mpuMmepe Kaydyka. Yrto  Takoe
n30UpaTeNbHOCTh Mpolecca HabyxaHus?

Crp. 294

92.

OIIK-2,
OIIK-8

Paccunraiite 1OMHYH0 IOBEPXHOCTHYH) OHEPrUl0 S5 T
IMyNbCUU OeH30J1a B BOJIe C KOHIeHTpauuer 75 % (Mmacc.) u
mucepcHocThio D = 2 mxm! mpu Temmeparype 313 K.
IInotHOCTH Gen3ona mpu 3Toii Temmeparype p = 0,858r/cm®,
NOBEPXHOCTHOE ~ HaTshkeHme o = 32,0 mJDx/M?,
TeMIepaTypHbIH KO3()PHUIIMEHT MOBEPXHOCTHOIO HATSKEHHUS
6enszona do/dT = — 0,13 mx/(M*K).

3,81 JIx
5,62 Jx

C1p.36

93.

OIIK-2,
OIIK-8

3akonunTe hopMyHpoBKY npaBmia Jokio — Tpayoe: «C
YBEJIMYEHUEM  YIJIEBOJIOPOJAHOTO pajauKaia B  pAdy
anudaTtuyeckux KapOOHOBBIX KHUCIOT Ha rpynmy —CH2-
WX MIOBEPXHOCTHASI AKTUBHOCTh YBEJIMUMUBACTCS ...»

Crp. 65

94.

OIIK-2,
OIIK-8

UtoOb1 BBBBaTh Koarymsmuio 10 mz 3075 THAPOKCHUAA
xenesa (1), B kaxaoMm cimydae moTpeOOBaIOCh MPUITUTH:
7,6 mn 2 u pactBopa NaCl, 11 mz 0,01 v pactBOpa
Na2S04 u 13,5 mn 0,001 u pacrBopu K3 [Fe (CN)6].
Onpenenute 3HaK 3apsAa 4YacTUI[ 3071 U BBIYUCINUTE
MOPOT KOATYJSIIIUK KaXKJIOTO JIEKTPOJIUTA.

Crp. 199

95.

OIIK-2,
OIIK-8

Paccunraiite 3JI€KTPOKMHETUYECKUN NOTEHLHMA YaCTHUIL
3o Fe(OH)s mo maHHBIM anekTpodopesa; BHENTHSA
pasHocth moTeHrmanoB (U) paBua 170 B, paccrosiHue
Mexnay anektpomamu (L) 0,45 M, cMmemieHue TpaHUIIBI
301 K karoay (a) cocraBmwio 12 MM 3a 30 MHHYT.
Temneparypa ombiTa 298 K, BS3KOCTH AMCIEPCHOHHOU
(BozHOM) cpensl paBHA 8,94-107% Ilac M OTHOCHTENBHAS
TUDIIEKTPUYECKasi MPOHUIIAEMOCTh 78,2.

30,8 MB

22,8 MB

Crp. 134

96.

OIIK-2,
OIIK-8

[ToBepxHOCTHOE HaTshKEeHUE OyTaHOJIA C KOHIIEHTpaluen
4,52.10* kmonp/M® B crcTeMe Boma - TemnTaH pu 20°C
paBHo 4,0-1072 JIx/M?. C yBenMUeHHEM KOHIIEHTpAIUH
Oyramona jgo 8,1-10% kmoms/M®  moBepxHOCTHOE
HaTsOKEHUE M3MEHUIIOCh 110 3,48¢ lO‘ZIbK/ M°. BBIYuCIUTH
MOBEPXHOCTHYIO aKTUBHOCTh CIUPTA B IAHHOM MHTEpBaje
KOHIIEHTPALMH.

14,5107 Jlxx-M/Momb 18,3-1073 JTx-M/Monb

Crp. 101

97.

OIIK-2,
OIIK-8

Hnsa woarymsauumu 10 mn 3018 Homuma  cepebpa
notpeboBanoch 4,5 mn 0,1 H. pacTBopa HHUTpaTa Oapus.
Onpenenuth MOPOT KOATYISAIUU JIEKTPOIUTA B MMOJIb/L.
32,4 MMOJIB/I

22,5 MMOIIB/1

Crp. 198
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98. | OIK-2,| Onpenenute sHepruto ['mb6dca Gs moBepxHoctu Kamenb | Ctp. 49
OIK-8 | pomanoro Tymana maccoit. m = 4 1 npu 293 K, ecmu

TIOBEPXHOCTHOE HATSDKeHHE BOabl ¢ = 72,7 mJlk/M2,
MIOTHOCTH BojbI p = 0,998 r/ems, JUCTIEPCHOCTh YaCTHI]
D =50 MM .

87,41 Ix

125,3 JIx

99. | OIK-2,| nst xoarymsuuu 10 mz 301 ruapokcuna xenesa (1) B | Crp.202
OIIK-8 | kaxxmom ciydae 6put0 no6Gasneno 1,05 wz 1 H. pacTBopa
KCl, 6,25 mn 0,01 u. pactBopa NaSO4 u 3,7 mz 0,001 H.
pactBopa NasPOs. Ompenenure: a) MOPOTH KOATYIISIIIHH,
0) 3apsA YacTull 30Ji, B) OTHOIICHHME Koaryaupyrouiei
CrIOCOOHOCTH MOHOB.

150 (KCI); 15 (Na2S04); 2,25 mr-3kB/1 (NazPOs);

105 (KCI); 6,25 (Na2S0O4); 0,37 mr-sks/1 (NazPOs);

100.| OIIK-2,| YtoObl BBI3BaTh Koarymsmuio 10 mz 3o0ms ruapokcuma | Crp.201
OIIK-8 | xenesza (1), B Kakm0M cilydae TOTPEOOBAIOCH HPHIINTE:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NaxS04
u 13,5 mn 0,001 m pactBopu K3[Fe(CN)s]. Onpenenure
3HaK 3apsjga YacTHIl 3078 ¥ BBIYHCIWTE [OPOT
KOAryJISIIUH KaXJIOTO DJICKTPOJIHTA.

101.| OIIK-2,| 3onp Homuaa cepebpa mosydeH nobasiaeHuem k 20 mz | Crp. 200
OIIK-8 | 0,01 1 pactBOpa Hoauaa xamus, 28 ma 0,005 H pacTBOpa
HUTpata cepebpa. Hamumure Qopmyny MULIEIIIBI
MOJYYEHHOTO  30JI1 H  ONpPEICIMTE  HampaBJICHHE
JBWDKCHUS TpaHyjibl 3008 #oaupa cepebpa  mpu
anekTpodopese.

102.| OIIK-2, | Kak pacrnoJiokarcst MOpOTH KOAryJIsiiuu B me-9ke/1 B paxy | Ctp.200
OIIK-8 | pacteopos comneit NaCl, AlCl3, NazS04, NaH2P04 st 30015
ruapokcuaa  ckenesa  (III), mosrydeHHoro meroaoMm
rugposmsa? Jlaite noscHeHus.

103.| OIIK-2, | /lan 3006 ruapokcua sxenesa (I11I) u 30mb cynshuma Ctp. 200
OIIK-8 | cypemer (IIT). [lnst Koaryasimuu 3THX 30J1eH IPUMEHUIIA
PacTBOPbI OJIMHAKOBOW HOPMAJILHON KOHIIEHTPAIIMH
cnenyromux coueit: Ca(N03)2, AlCI3, Na2S04 u
K3[Fe(CN)e]. Kakoro pactBopa norpe6oBanoch ajis
KOAryJIAIUK Ka)I0T0 M3 30J1ei HAUMEHbIIIEe U
HanOOJIbIIIee KOJTMYECTBO?

Texylmuii KOHTPOJIb 3HAHUM IIPOBOJIUTCS

Pabouas mporpamma mpeaycMaTpuBaeT MPOBEJCHUE JIEKIMOHHBIX U JTAOOPAaTOPHBIX 3aHATHH, a
TaKXe cJelylolue BUIbl padoT: CaMOCTOSATENbHYIO pab0Ty CTY/AEHTOB I10 MOATOTOBKE YCTHBIX JIOKJIAJIOB,
1 00CY)XJICHU 10 TeMaM JUCLUIUIMHEI - pab0Ty B aKTUBHOM U MHTEPAKTUBHOM popmax.

Buabl KoHTpOJIS.

Pabouas mporpamma npeznosaraeT TeKyIuid ¥ MPOMEeXYTOYHbIH KOHTPOJIb 3HAHUH.

Texkymuii KOHTPOJb — 3TO HENPEPHIBHO OCYLIECTBISAEMBII MOHUTOPUHI YPOBHS YCBOECHUS
3HaHUM U (QOpMHUpPOBaHMS yYMEHHH M HaBBIKOB B TEUYEHHE CEMecTpa WM ydyeOHoro roxa. Tekymumit
KOHTPOJIb 3HAaHWM, YyMEHHH M HaBBIKOB CTYJECHTOB OCYIIECTBIISIETCS B XOJ€ Y4eOHBIX (ayIUTOPHBIX)
3aHATUH, MPOBOAMMBIX IO pacnucaHuro. PopMaMM TEKYIIEr0 KOHTPOJISA BBICTYNAIOT ONPOCHI HaA
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JabOPAMOPHBIX 3aHAMUSAX, A Mmakdice Kopomxue (00 15 mun.) 3a0anus, BBHIIOTHSIEMBIE CTYJICHTAMHU B
HayaJie JICKIIUH C IIeTbI0 IPOBEPKU HATMYUS 3HAHUHM, HEOOXOIUMBIX JUISl YCBOCHHUS HOBOTO MaTepraia UiH
B KOHIIC JICKIMH /ISl BBISICHEHHSI CTCTICHN YCBOCHUS U3JI0)KCHHOTO MaTepraia.

PyOexxHBIN KOHTPOJIb OCYIIECTBISICTCS 1O Oo0Jiee WIM MEHEE CaMOCTOSITENIBHBIM pasjieiaMm —
y49eOHBIM MOJYJISIM Kypca W TPOBOJWTCS IO OKOHYAHWW W3yUCHHUs MaTepuania MOIyJlIs B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOeXHBIH KOHTPOJIb MPOBOJUTCS C IICNIBIO OINPEACICHUS KauecTBa YCBOCHUS
MaTtepuaia yd4eOHOro MOMIYJS B IeJIOM. B TeueHWe cemecTpa MPOBOIMUTCS JBA TAKUX KOHTPOJIBHBIX
MEpPOIPUSTHS IO IpaduKy.

Tekymuii KOHTPOJIb 3HAHUW MPOBOJUTCS MYTEM OUEHKHU BBITOJIHEHUS] MUCbMEHHBIX 3aJaHU U
YCTHBIX OTBETOB K JJAOOPATOPHBIM 3aHSITHSIM.

OreHOYHBIE CpEICTBA JIIS TEKYIIErO KOHTPOJIS yCIIEBAEMOCTH, IPOMEKYTOUYHOW aTTeCTAIlUU TIO
UTOTaM OCBOCHUS JIUCIIUTIITHHEI.

[IpoBeneHne TEKYIIEr0 W TPOMEXKYTOYHOTO KOHTPOJS IO JUCIHUIUIMHE OCYIISCTBISICTCS B
coorBerctBuu ¢ [onoxennem COI'Y !

BAJIVIBHAS CTPYKTYPA OLIEHKHA

Makc.
Dopma koHmpons
KOJI-BO 0aJIjIoB

Tekymrast orieHKa CTyJeHTa B TeueHue 1-8 Heaenu cocTouT 20
u3:

* BrinosnHeHus 3a1aHui Ha TaOOPATOPHBIX 3aHATUAX 10

¢ BrinojiHeHus JOMAIIHUX 3aJaHnui 5

* CaMOCTOSITENBHBIX PabOT 5

1-s1 pyOexHas mucbMeHHasi KOHTpOJIbHas paboTa 15

Tekymass oueHka cryaeHta B Teuenue 10-15 Hemenu 20
COCTOUT H3:

* BrinonHeHus 3aaHuil Ha 1a00PATOPHBIX 3AHITUAX 10

¢ BrinojiHeHus JOMAIHUX 3aJaHui 5

* CaMOCTOSITENBHBIX PabOT 5

2-1 pyOexkHas MMCbMEHHasi KOHTPOJIbHAs paboTa 15

Hroro 70

Metoauka popmupoBanus pe3yJIbTUPYIOLLeil oneHKH.”
B xoze Tekymiero KOHTpoms CTyASHTH MOTyT HaOpath 0-70 O6amios:
1-s pybesicnas ammecmayus — MaKkcumaisio 35 oannoe; uz nux:
om 0 00 15 bannoe (P1) — ammecmayuonnas (pyoescnasn) KOnmpoavhas paboma;
om 0 900 20 6annos (T1)— mexkywas paboma cmyoenma é meuenue pyoesica.

2-5 pybesicnas ammecmayus — MaKkcumanvno 35 6annoe; u3 nux:
om 0 00 15 bannoe (Po)— ammecmayuonnasn (pybesxcnas) KOHmpoavhas paboma
om 0 00 20 6arnoe (T>)— mekywas paboma cmyoenma é meuenue pyoesica.
[IpoMeKyTOUHBIN KOHTPOIIb:
Jns 3auera:
3a ycTHBIN OTBET Ha 3a4ere cTyneHT nonydaer 0-30 6anos.

! Tlonoxenne 0 TeKylleM KOHTPOJE YCNEBAEMOCTH M MPOMEKYTOUHOH aTTECTAIMH OOYYAIOIMXCS 110 00pa3soBaTETbHBIM
IporpaMMaM BBICIIEro oOpa3oBaHUs — IporpaMMaM OakajlaBpHarta, Maructparypsl u cnenuanurera B COI'Y.(B mocnenneit
penaxmuu ot 08.07.20 1. ITp.Ne 173)
2 B cootsercTBuu ¢ Ionoxennem o BPC oneHnBanus o0ydaromumxcs 09HOM GOpMbI o 06pa3oBaTebHBIM IPOrPaMMaM
BBICIIEro 00pa3oBaHusI — MporpamMmam Oakanaspuata u crienuanutera B PI'bOY BO COI'Y (npussateiM YdaenbiM CoBeToM
COI'Yy 30.09.2021 1.)
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CTyneHTbl, TOIYYHMBIINE B XOJAE TEKYIIEro W pyoexHoro koHTposis 50-100 6amioB aBTOMAaTUYECKU IOYYaroT
«3auery.

PesynbTupyromnas oreHKa CKJIapiBaeTcs 1o coorBercTryomeii BPC dopmyie.

Ikana uTOroBoii aKaaeMu4yecKoOH yCneBaeMOCTH CTYAE€HTOB MO TUCIUNJIHHE

Cucrema onenok COI'Y
Cymma Oasuios HazBanue HucnoBoil 5KBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOIIIO 4
50-70 YIIOBJICTBOPUTEIILHO 3

Bonpocs k 3a4ery mo qucuuninne «@u3nyeckast 1 KOJUIOMIHAsI XUMHSD)
Pa3nen «Tepmonunamuka» (OIK-2, OIIK-8)

1. OCHOBHBIE ITOHATHSI XUMHYECKOMH TEPMOJUHAMMKU. TepMI/IHBI 1 IIOHATHA: CUCTEMA (OTKpBITaSI, 3aKpbITasd,
H30JIMpOBaHHAs, TOMOTI'CHHAasA, reTeporeHHa;[), COCTOSTHHE M CBOMCTBA CHCTEMEI.

2. TlepBblii 3aKOH TEPMOJWHAMHKH, (DOPMYIMPOBKA, MAaTEMAaTUYECKOE BBIpa)KeHUE. BHYTpEHHssi JHeprus,
SHTaJIBIMS. Beipaxenue |-ro 3akoHa AJsl H30TEPMUYECKOTO, H30XOPHOTO U M300apHOTO MPOIIECCOB.

3. TerumoeMkocTh. McTHHHAS, MOJISIPHAS TEIUIOEMKOCTh. M30X0pHast, n300apHas TEMI0EeMKOCTb.

4. Ternossie 3 dekThl. 3akoH ['ecca. 3aBUCHMOCTB TEIUIOBOTO 3 (heKTa XUMHYECKOW PEAKIMH OT TEMIIEPATYPHI
(ypaBHeHnue Kupxroga).

5. BeruncieHnue TermnoBbix 3 (HeKkToB XuMuueckux peakiuii. Kanmopumerpus. TemnoTsl pacTBOPEHUS U
HEUTpalu3aluu.

6. BHyTpenHsst sHeprus. DHTanbius. TermnoBoi 3¢ ekT Xumuueckon peakiuu. 3akoH I'ecca.

7. Bropoii 3akoH TepMmommHaMuku. @opmynupoBka |lI-ro 3akoHa TepMOAMHAMHUKH. DHTPOMHS. 3aBUCHMOCTH
SHTPOMHH OT TEMITEPaTyphl. MI3MeHeHne SHTPOUHN B HEKOTOPHIX MPOIeccax.

8. OmpeneneHre MOISPHOM Macchl PaCTBOPEHHOI'O BEHIECTBA KPUOCKOMUYECCKUM, D0YIUTHOCKOIMMYECKHM HITH
OCMOTHYECKHUM METOJIOM.

9. UneanbHble pacTBOpPHL. 3aKOHBI WACATHLHBIX pacTBOpoB. OCMOC W OCMOTHYECKOE JaBliecHHE. 3akoH BaHT-
Tlodda, Paymns. Ilormkenne TemmepaTypsl 3aMep3aHust pacTBopa (KPHOCKOIINSA).

10. CubHble 3eKTpoauThl. OCOOCHHOCTH CBOWCTB CHIIBHBIX 3JIEKTPOIUTOB. K03 QHUIMEHT aKTUBHOCTH.
[TonsiTre compBaTanmu (THAPATAIIAN ) HOHOB.

11. KonaykTomeTprudeckoe TUTpoBaHWE. THTpOBaHME CHIIBHOM KHCIOTHI CHJIBLHBIM OCHOBaHHEM. THTpOBaHIHE
CI1a0oi KHACIOTHI CHITBHBIM OCHOBAaHUEM.

12. DnexTpuyeckas MPOBOAUMOCTb pPAacTBOpoB. CKOPOCTh NBIKEHHSI WOHOB. YJIeNbHAs, SKBHBAJICHTHAS
MIPOBOIUMOCTD AJIEKTPOIUTOB U X 3aBUCUMOCTh OT Pa3IHYHBIX ()aKTOPOB.

13. Tepmoxumus. TermnoTsl 00pa3oBaHus U cropaHus BelecTB. CTaHAapTHBIE TEIUIOBBIE A (EKTHI.

14. TepmommHamudeckne moTeHIManbl. OHeprus [mnbbca m sHeprus ['empmromena. YpaBHenwe ['mOO6ca-
l'enbmromneua.

15. YpaBHeHne n300apbl M H30XOPEl XUMUYECKOH peakiuu. BrusHue TeMnepaTypsl Ha XUMHIECKOe
paBHoBecue. Cmemenue pasHoBecus (nmpuHiwn Jle-1llarense).

16. Bropoe nauano TepmonuHamuku. DHTponus. [locrynat [Inanka. BerauciaeHus: u3MEHEHUH 3HTPOIINH B
Pa3TUYHBIX TPOIIeccax.

17. Camomnpou3BoNIbHEIE U HECAMOIIPOU3BOJIBHBIE MpoIiecchl. KpuTepuu caMonpon3BOILHOCTH ITPOIIECCOB.
YcioBus TEpMOIMTHAMIYECKOTO PABHOBECHSL.

18. YpaBHeHHE N30TEPMBI XUMUYECKOH peakiini. XUMUYeCKOe PABHOBECHE B TE€TEPOr€HHBIX CUCTEMAX.

19. YpaBHeHHe n300apbl 1 H30XOphl XUMUYECKOW peakinu. BimsHue temMnepaTypsl Ha XUMHYECKOe
paBHOBecue. Cmenienue pasHoBecus (mpunuun Jle-Ilatense).

20. DxBHUBaJIEHTHAsI HJIEKTPUYECKasi MPOBOJMMOCTD U 3aBUCUMOCTD €€ OT Pa3HbIX (haKTOpPOB.

21. T'omoreHHsbIe U rereporeHHble cuctemsl. [IpaBmio a3 ['uboca.

22. TepMoauHaMuKa TajbBaHMYECKOro ayeMeHTa. OmnpeseneHre MONTHOH, CBOOOAHOM M CBS3aHHOM SHEPIHH
rajlbBaHMYECKOr0 JIEMEHTa.
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23. Obpatumble U HeoOpaTHMBbIe 31eKTpoabl. Kiaccudukanus oOpaTUMBIX 3JEKTPOAOB (3JEKTPOIBI MEPBOTO
pona).

24. Onpenenenne 3JIEKTPUUECKON MPOBOAUMOCTH pacTBOpoB. KoHaykromerpuueckas staeiika. OnpeneneHue
CTEMeHH U KOHCTAHTBI TUCCOUALINH CIa00T0 ANEKTPOIIUTA MO AIIEKTPUIECKON POBOAUMOCTH PacTBOpa.

25. PaBHOBeCHBIC AIIEKTPOTHBIE MPOIECCH M AJIEKTPOABUKYILUE CHIIBL. DIIEKTPOJ, IEKTPOIHBINA MOTEHIHAT U
3.]1.C. JJIIEKTPOXUMHUUYECKON 1IEMH.

26. Teopuu BOZHUKHOBEHHSI CKa4Ka MOTEHIIMANA HAa TPAHUIIE METaJlll — pacTBOP.

27. ®a3oBbie paBHOBECHSI B OTHOKOMITOHEHTHBIX cHcTeMax. [luarpaMma COCTOSIHUS CEpBI.

28. PaBHOBecHbIC SJEKTPOIHBIC TIPOLECCHl W AJNEKTPOABMXKYyIIME cuibl. OOpaTUMble M HeoOpaTHMble
anekTposbl. Kimaccudukanys o0paTUMBIX JIEKTPOIOB (DIIEKTPOIBI BTOPOTO PoAa).

29. TanpBaHWYECKUH DIIEMEHT. XHUMHYECKME M KOHIIEHTPAIMOHHBIC TallbBaHWYecKHe sJeMeHThl. OOrmme
BBIpKEHHUs ISl 3.71.C. TalbBaHUYECKOTO dJIEMEHTA.

30. PaBHOBecme Mexay TBepAod (a3oii W pacrmiaaBoM B OWHAPHBIX CHCTEMax. |epMHYECKHH aHalW3.
Juarpamma coCTOSTHHSI OMHAPHBIX CUCTEM C IBTEKTUKOM. [IpaBuiio prryara.

31. TTonmxkeHue TeMIiepaTypbl 3amep3anus pacTBopa. Kpuockomus. [ToBbinieHre TeMiepaTypbl KUITCHUSI
pactBopa. D0yauockonus. Ocmoc. 30ToHMYECKHE paCTBOPBI.

32. ®da3zoBbie paBHOBECHSI B OJTHOKOMITOHEHTHBIX CHCTeMax. [luarpaMma COCTOSIHUS BOJIBI.

Paznen «Xumnyeckasi kuieruka» (OITK-2, OITK-8)
1.  OcHOBHbIE MOHATUS M TOCTYJATHl (OpPMaJbHOW KUHETHKHU. [Ipsimas M oOpaTHas KMHETWYECKUE 3aJlayu.
[TapameTpbl KHHETUYECKUX YPABHEHUH.
2.  MonekynsapHOCTb U TOPSIOK peakuyu. MeToap! OnpeneNneHus Mopsika peakuuy. Peakiuyu nepeMeHHoro
ropsiika (IIPUBECTH TIPUMEPHI).
3. VYpasuenue Appenuyca. CriocoObl ONmpeneneHus ONBITHON SHEPrUH aKTHBAIMH, W €€ CBSI3b C DHEPIHAMHU
aKTHBALUU 3JIEMEHTaPHBIX IIPOLIECCOB.
4. Kunernueckoe ONHCAaHHE HEOOPAaTHUMBIX peakLuil NEepBOro IOpsIKa B 3aKpbITHIX cHUcTeMax. Bpewms
MOJIYIPEBPALICHUS U CPEAHEE BPEMsl AKU3HU UCXOAHBIX MOJIEKYII.
5.  OOpaTtumas peakiius IepBOTo MOPsIIKa U ONPENCICHIE ¢¢ KHHETHIECKHX mapaMeTpoB. CKOPOCTh peaKInu
1 XUMHUYECKOE CPOACTBO.
6. HeoOpaTuMble peakMy HYJIEBOTO M BTOPOTO MOPSAKOB, ONPEAEICHHE KOHCTAHTHI CKOPOCTH M3 OINBITHBIX
JAHHBIX. ABTOKaTajquTHYecKas peakuus. Bpems nomynpeBpaiieHus: (IpU OOMHAKOBBIX KOHLEHTPALUAX
KOMITOHCHTOB).
7. HeoOpaTtnmMple mMOCIENOBAaTEIbHBIC PEAKIIMH TIEPBOTO TOpsaKa (TOYHOE W TPHOIMKEHHOE PEIICHHS
KHHETHYECKOH 3a/1aun).
8. VYpaBHenme Muxasmuca-MenTteH. OmnpezeneHne ero KHHETHYECKUX MapaMeTPOB W3 OMBITHBIX JaHHBIX.
ConocraneHue co cxeMoil JIsurmroopa-XuHIIeabByAa B TETEPOreHHOM KaTaln3e.
9. KuHernka ¢epMEHTaTUBHBIX PEaKIHNH C KOHKYPEHTHBIM HHTHOMPOBAHHIEM.
10. Hepa3BerBieHHble nenHble peakinuu. CKOPOCTh TEMHOBOH M (POTOXMMHYECKOW PEaKIH 0Opa3OBaHUS
HBr. YpaBuenue bonenmreitna-JInnaa.
11. Ckopoctn peaknmii B OTKPBITHIX CHCTEMaX. YpaBHEHHE IS CTAal[MOHAPHOW CKOPOCTH pEaKIUu B
peakTopax HICANTbHOTO CMELICHUS M HIeaJbHOro BbITeCHEHUS. CKOpPOCTH peakUud IEpBOro MOpsaka B
peakTope uaeanbHOro cMenieHus (HeoOpatumasi 1 oOpatumas peakuus). OnpeneneHrne KOHCTaHT CKOPOCTH IO
CTaLlMOHAPHBIM KOHIIEHTPALIMSIM HCXOIHOIO BELIECTBA U MIPOIYKTA PEAKIIMH.
12. Ucnonp3oBanue aauabdaTHUECKOro NPUOMIDKEHHS [UI OINUCAHMS XMMHUYECKOW pEaKUUd YacTHILL:
MOBEPXHOCTH MOTEHIMAJIBHON SHEPTHH, IIyTh PEaKLUH1, YHEPTUS aKTUBALUH.
13. Teopusi akKTUBMPOBAHHOI'O KOMIUIEKCA M CTaTHCTHYECKUH BBIBOJ OCHOBHOI'O YpaBHEHMS. B3ammocBsi3b
OTBITHOM M UCTUHHOM 3HEPrUuil aKTUBALUU.
14. TlpumeHeHHe TEOPUHU aKTUBHBIX COyAApEHUI K OMMOIEKYISIPHBIM PEaKIHSIM.
15. Wutepnperanusi NperdKCIOHEHIUAIBHOIO MHOXHUTENS B CTATHCTHUYECKOM M TEPMOAWHAMHYECKOM
acreKkTax TeOpUH aKTUBUPOBAHHOT'O KOMIUIEKCA. DHTPOINHUS aKTHBALIUH.
16. MoHOMOJEKYIApHbIE PEaKMH U UX ONKCAaHHE B TEOPUH aKTHBHPOBAHHOTO KOMILJIEKCA (B CTATHCTHYECKOM
U TEPMOIMHAMUYECKOM ACIIEKTaX).
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17. Kunernyeckue 0cOOGHHOCTH MOHOMOIEKYJSIpHBIX peakuuid. [lpumenenune Teopum coyaapeHuid. Cxema
JIunnemana.

18. Peaknum B pactBopax. YpaBHeHue CMOJIYXOBCKOTO M €ro MPHUMEHEHHWE B KUHETUKE OMMOJIEKYISPHBIX
peaKuuu.

19. Kunernyeckue XapakTEpPUCTHKH 3JIeMEHTapHBIX mporeccoB ¢oroxumun. [Ipunium @Ppanka-KongoHa.
dusnueckne 1 XUMUYECKUE CBOWCTBA MOJIEKYJT B AJIEKTPOHHO-BO30YKICHHOM COCTOSTHUH.

20. 3akonwl ¢oroxumuu (3akoHbl byre-Jlambepra-bepa, Baut-I'opda, Ditnmreiina). KBaHTOBBIH BBIXOA.
MHorogoToHHOE MOTJIOIIEHHUE.

21. OcHOBHBIE TIOHATHS W KiIacCUQUKALUMM B KaTalnu3e: TETEPOreHHBI W TOMOTEHHBIH KaTajus,
(hepMEHTATHBHBIA KaTannu3, aBTOKATAIN3, aKTHBHOCTh U CENIEKTUBHOCTh KaTaJIM3aTOpOB, unciio oboporoB (TOF
u TON). Katanu3 Ha HAHOYACTHIIAX.

22. MexaHU3Mbl KUCIOTHO-OCHOBHBIX KAaTaJUTHYECKHX peaKIuid W uX Kiaccuukanus. LleomuTsr M ux
cBoiicTBa. TBepble KUCIIOTHI KAK KaTAJIM3aTOPBI.

23. KuHerwka peakiuii OOIIEr0 KHUCIOTHOIO W OOIIEro OCHOBHOIO Karajiu3a. MexaHU3Mbl PEeakiuil u
JIMMHATUPYIOIIME CTaJUH Ipoliecca. Y paBHeHUe bpeHcrena u ero aHanus.

24. KuHeTWKa TreTeporeHHO-KaTaJuTHYeCKuX peakuud ¢ audQdy3MOHHBIMH OTpaHWYCHUSMH. BHemHsis

g y3us.
25. KuHeTwKa KaTaIMTHYECKUX PEaKIUi BO BHyTpeHHEH MU PYy3nOHHON 00JIacTH.
26. DnekTponuThYecKas — JIUCCOIMAIUS:  OKCHEPUMEHTANbHBIE  TPOSIBICHHS W KOJMYECTBEHHBIC

cooTHOWEHUA. [[puunHbBl YCTOWYMBOCTH HMOHOB B PACTBOPAX AJIEKTPOJIUTOB. TEOpHUsl CUIIBHBIX 3JIEKTPOJIUTOB
Jebas-Xrokkens.

27. YIICHBHaSI U OKBHUBAJCHTHASA OJJICKTPOINPOBOAHOCTH JJICKTPOJIUTOB. HO)IBI/I)KHOCTI/I OTACIBHBIX HWOHOB.
Ommmpudeckuii 3akoH Konmbpayta u ero obocHoBanne OH3arepom.

28. Umucna rmepeHOCa, HWOHHBIC JIICKTPONPOBOJHOCTH, IOIBMKHOCTH U KOd(QQUIHMEHTH audPy3uu, Hux
3aBHUCHMOCTb OT KOHIIEHTPAIIIH PacTBOpPA.

29. 3aBHCHMOCTh DKBHBAJICHTHON DIIEKTPONPOBOJHOCTH OT TEMIEpPaTyphl, IMPHUPOIBI PACTBOPHUTENS U
KOHIIEHTpAIH pacTBopa. Y paBHeHue OH3arepa.

30. Ilpomeccer muddy3ud U MUTpaliMd B pacTBopax anekrponutoB. dopmyna HepHcra-DitHinTelHa.
Judpy3noHHBIN TOTEHITHAT HAa TPAHUIIC ABYX PACTBOPOB.

31. PasHOCTH IIOTCHIIMAIOB B JJIGKTPOXMMHYECKHX cHcTeMax. [lorenimanel Bompra u IanpBaHu.
IToBepxXHOCTHBIN TOTEHIHAT.

32. DneKTpOXVMMHYECKAN TMOTEHIMAN. YCIIOBHS pABHOBECHS Ha TpaHUIE 3JEKTPOJa C PacTBOPOM U B
3NIEKTPOXUMHUYECKON 1enu. Y paBHenue HepHera.

33. CranmapTHblie 3jeKTpoanblie moreHimansl. Pacuer D1C ¢ mOMOIBIO TaOIUI] CTAHAAPTHBIX IMOTEHIIHAIOB.
Huarpammet [Typ6o.

34. Knaccuduranus 31€KTPOJOB U IIEKTPOXUMHUYECKUX TETEH.

35. VYpaBuenue ['n66ca-I'enpMronba u ero MpruMeHeHHE K SIEKTPOXUMHUIECKAM CHCTEMAM.

36. Omnpenenenne merogoM D/IC sneprun [ mO6ca, SJHTANBIINN U SHTPOITHH XUMHIECKON PEAKIINU.

37. Omnpenenenne meronoMm D/IC korddunueHToB akTuBHOCTH, pH pacTBOpa, mpon3BeneHuil pacTBOPUMOCTH,
KOHCTAaHT yCTOWYHUBOCTH KOMITJIEKCHBIX COEIUHEHHM.

38. DnexrpoxanmmusipHbIe siBieHUs. [loTeHIan HyieBoro 3apsaa. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSHKEHUS
OT TIOTEHITMANIa B PACTBOPaX MOBEPXHOCTHO-AKTHBHBIX U IIOBEPXHOCTHO-HEAKTHBHBIX JIEKTPOJIUTOB.

39. MogenbHbIEC TIPEACTABICHHAS] O CTPOSHUHN 3apsbKeHHON MexdaszHoi rpaHulsl (moxenu I'enpmronsia, ['yu-
Uanwmena, [Itepna u ['pama).

40. Tlonsporpadus: CyIHOCTh METO/A, YpaBHEHHUE moisiporpaduueckoll BOMHEL. YpaBHeHue WinbpkoBuua s
PTYTHOT'O KaIlaroIIero 3JIeKTpoa.

41. DNeKTpOXWMHUYECKHE IMPOIECCHI, MPOTEKAIINE NPU KOPPO3UH METAIUIOB: CTAI[MOHAPHBIA MOTEHIHAT U
TOK CaMOPACTBOPEHMsI MeTaiia. MeTo bl 3alUThl METAJUIOB OT KOPPO3HUHU.

42. XuMmMuveckne WCTOYHMKM TOKa. TepMOAMHAMHYECKHE W KHHETHYECKHE aCHeKThl uX pabotel. [lpuumnb
camopaspsiza.

Paznenibl « XuMHYecKkass KHHETHKAY, «uekTpoxumus» (OIIK-2, OTIK-8)
1. Xumnueckass kuHeruka. dopmanbHast kuHeTuKa. CTeleHb NPOTEKaHUS XUMUYECKOM peakuuu. CKOpoCTb
peakuuu. Kunernueckoe ypaBHEHUE.
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2. Xumunueckast kueruka. Koncranrta ckopoctu. Ilopsnok peaknuu. Peakiuu HyneBoro, nepBoro U BTOPOro
nopsaka. [lepuoa nonynpespareHus.

3. MonekymsipHas XuUMHUYecKast KHHETHKA. MeXaHU3Mbl XUMUYECKUX peakiuii. MoneKyaspHOCTh U MOPAA0K
peakuuu. MeToasl OonpeAeeHus MopsiaKa XUMUYECKUX PEaKIIUil.

4. MonexynsipHasi XuMuueckas knHetuka. Cioxkable peakuun. OOpaTUMbie XUMHUECKHE peakinn. Vi3menenne
KOHIIEHTpAIH pearupyroliyuX BEIECTB B X0/I€ pEaKLIHH.

5. MonekymnspHas xumMuueckast KuHeTnka. CioxkHble peakiuy. ConpsKeHHble XUMHUUECKUEe PEeaKIUu.
N3menenne KOHICHTpAalIuX pCarupyromux BEHICCTB B X0JA€ pCaKIIUH.

6. MonekymnspHas xumMuueckasi KuHeTuka. CrnoxHble peakuuu. [lapannenbHble XUMHUYECKHE PEaKLUu.
M3MeHeHne KOHIEHTPalMY Pearupyronmx BENIECTB B XOAE€ PEAKIIUH.

7. KoHcTaHTa CKOPOCTH peakiuu. BiusHue TemrnepaTypsl Ha CKOpOCTh peakiiuu. [Ipasuino Bant-Todda.
VYpasuenue Appennyca. @u3ndeckuil CMBICT BETUYUH YpaBHEHUS AppeHuyca.

8. KoHcranTa ckopocTH peakiuu. BiusHue TemmnepaTypsl Ha KOHCTaHTY CKOPOCTH peakiuu [lonarue snepruu
AdKTHBalluH. SKCHepI/IMeHTaJ'IBHOC OnpeACICHUE DHCPTIUU aKTHBAllUHU.

9. KoHcraHTa CKOpOCTH peakiuu. BinsHue temmnepaTypsl Ha KOHCTaHTY CKOPOCTH peakuuu IloHsTHe 3HEprun
AdKTHBalluH. SKCHepI/IMeHTaJ'IBHOC OnpeACIICHUE DHCPTIUU aKTHBAllUHU.

10. KaTtamuz. O0muie momoxXeHusl U 3aKOHOMEPHOCTH KaTann3a. JHepreTHYecKasl CXeMa Peakifuy ¢ y4acTHeM
KaTanu3aTopa.

11. I'omorennsIii katanms, npuMepsl. CKOpOCTh, KOHCTaHTa CKOPOCTH TOMOT€HHOTI'O KaTaln3a.

12. I'ereporennslii kKaTanms, mpuMepbl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOT€HHOI'O KaTaIn3a.

13. Cnoxuble peakiui. Kiaccuduraiiyst CI0KHBIX PEaKIvii B XUMHUUYECKOH KHHETHKE.,

14. Kunernka reTeporeHHBIX MPOIECCOB, KOHCTaHTa CKOPOCTH. 3akoHBl DPuKka i onrcaHus 1udGy3HOHHBIX
IIPOLIECCOB.

15. Cnoxuble peakiuu. Llennpie, poTOXUMUYECKIE PEAKIINH.

16. Tunsl snekTpoxuMudeckux cucreM. CIOBOSHHblE XMMUYECKHE LENH, HpuMep. BelpakeHue mist 3.4.c.
JBOMHONM XUMUYECKOU LIETIH.

17. Teopuu rereporeHHOro Kataiausa. MynbTuruieTHas Teopus (A.A.bananaun). Teopust akTHBHBIX aHcaMOJIeH
(H.1.Kobo3eB). DnexrponHas Teopus karaiusa (C.3.Porunckuii, ®.D.BoabKeHIITEHH).

18.  DIEKTpOXUMHYECKHE  CHUCTEMBbl  (JJIEKTPOXUMHUYECKHE  Iienu). [IpuHmMIbl  KiIaccu(UKaLdu
3IIEKTPOXUMHUYECKUX e eH.

19. Tuns! 2aeKTpoXUMHIYECKHX cucTeM. Ou3ndecKue, alIoTPOIMYCCKHE T, TTPUMEPBI.

20. ITorermmomMerpusi. OnpeneieHne u TeopeTudeckoe ooocHoBanue. [Ipsamast moTeHITHOMETPHSI.
[loTrenunoMeTpuuecKoe TUTPOBAHHE.

21. HepaBHOBeCHbBIE 3JIEKTPOJHBIE IPOLIECCHl. DJEKTPOIM3 W €ro OCHOBHbIE 3aKOHBL. Hampspkenue mpu
anextponuse. Ilepenanpsbkenue npu aekrponuse. [loreHnuan pasnoxenus (BsiaeneHus). Ilepenanpspkenue
Ha 3JIeKTPOJeE.

22. Tumsl 371eKTpOoXUMHUUECKUX cucTeM. [IpocTeie, cnoxxHble xumuueckue Henu. [Ipumepsl. Beipaxenue 3.1.c.
IU1S1 BOIOPOAHO-KUCIOPOJHOIO 3JIEMEHTA.

23. Tunmbl >NEKTPOXMMHYECKUX CHCTEM. KOHILIEHTpalMOHHBIE LENU MEPBOro, BToporo pona. IlIpumepsl,
BBIPXSHUS TS 3.71.C. BeipaskeHue 3.1.c. s anemenTa Jlaanens-SAxoou.

24. HepaBHOBECHBIE AJIEKTPOAHBIE IPOLIECCHL U UX OTINYMS OT PABHOBECHBIX. DJIEKTPOAHAS NOISPU3ALUSL.
[onstporpadus.

Paznen «/lucnepcubie cucremb» (OITK-2, OITK-8)

1. OcHoBHBIE 3a7aud KOJUIOMJAHOW XumuH. KonmdecTBeHHass XapaKTEPUCTHUKA UCIIEPCHBIX CHCTEM.
Kiaccudukarms mo pasmepy 9acTull (IUCIIEPCHOCTH).
2. Peomoruveckue cBoiicTBa CBOOOHOMMCIIEPCHBIX CHCTeM. Y paBHeHHs HpioToHa 1 DiHIITeHA.
3. Uro6bl BbI3BaTh Koarymsimio 10 mz 3oms ruapokcuma skenesa (1), B kaxaom ciydae morpeGoBaioch
npwmth: 7,6 mn 2 H pactBopa NaCl, 11 az 0,01 1 pacrBopa Na2S04 1 13,5 mr 0,001 H pactBopa Kz[Fe (CN)s).
OmnpenenuTe 3HAK 3apsiia YaCTUI] 30JI1 U BBIYHMCIUTE OPOT KOATYIISIIUN KaXKJI0r0 3JIEKTPOJINTA.
4. Knaccu¢ukanys AMCIEPCHBIX CHCTEM IO arperaTHOMY COCTOSHHMIO (a3, 1Mo B3aUMOAEHCTBHIO MEXKAY
YaCTHIIAMU JUCIIEPCHON (ha3, 110 CTEIEHU B3aUMOJICHCTBUS AUCHIEPCHON (Da3bl ¢ IUCIIEPCHOM Cpemoi.
5. Kuneruxka OvicTpoii koarymsauuu. Teopus CMOITyXOBCKOTO.
6. BiusHue KOHLIEHTpaLnH, TEMIIEPATYPhl U SJIEKTPOJIUTOB Ha 3aCTYAHEBAHUE KEIaTHHA.
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7. O011as XxapaKTepUCTHKA KOJUIOMTHBIX CUCTEM M METOIBI UX MOTYYEHHUS.

8 OOpazoBanue MMOo()OOHBIX AWCIEPCHBIX CHUCTEM NPH AWCHEPTUPOBAHMHU; MPOLECCH AUCIEPTUPOBAHUS B
MPHUPOJE ¥ TEXHHUKE.

9. KakoB MexaHM3M CTaOMIW3allMd SMYJIbCHH TOBEPXHOCTHO-aKTHBHBIMH BellecTBamu? Pa30Oepure Ha
mpUMepe SMYJIbCUN THIIA M/B B IPUCYTCTBUU dMYJIbTaTOpa ojeaTa HaTpusl.

10.IToBepxHOCTHOE HATSHKEHUE OJHOKOMITOHEHTHBIX KHIKOCTeH. JlucrepcHoHHbIE W HEAMCIEPCHOHHBIE
B3auMozercTBus. PaboTa kore3um.

11. Crabunu3armst SMyJibcuii u oopamienue ¢as. [puniun nogbdopa samyneratopoB. KoanecueHus.

12. Kakoe siBieHHE Ha3bIBaeTCs THKCOTpoIuer? B KakuxX KOJUIOMOHBIX cHcTeMax oHO HaOmomaerca? [lpu
KaKUX yCJIOBUAX?

13. Crpoenne wmwunemisl ruapodoOHOro 30is1. BnusHue KOHIEHTpallMM H  TPUPOIBI  DIIEKTPOIUTA
(mamuddepenTabic U HeMHAND(EpEHTHBIE JIEKTPOINUTHI) Ha BEIMYUHY W 3HAK 3apsi/ia KOJUIOMIHBIX YaCTHI.
14. Merobpl u3MepeHnst TOBEPXHOCTHOTO HATSKEHHUST M CBOOOIHOM OB EPXHOCTHON SHEPTHH TBEP/BIX TEl.

15. TlosicHuTE MEXaHU3M CONMFOOMIIN3AINY. [ 7Ie B TpaKTHKe UCTIONB3YIOT ATO SIBJICHHE?

16. 3aBHUCHMOCTH MTOBEPXHOCTHOIO HATSXKEHMSI BOAHBIX pacTBOpoB oT KoHIeHTparmu [TAB. IloBepxHocTHas
akTHUBHOCTG. Y paBHenue llInmkoBckoro. [IpaBmna [iokmo-Tpayoe.

17. CenuMeHTAIlMOHHAS U arperaTuBHasi yCTOWYHBOCTD JIUCIIEPCHBIX CHCTEM.

18. Hantmmmwre GpopMyny MUTIEIUTBI 3001 Hoauia cepedpa, MOoydeHHOro P B3aUMOJISHCTBIY pa30aBICHHOTO
pacTBOpa Honuaa Kanus U u30bITKa HUTpaTa cepedpa. Kakor 3apsia Oyner uMmers rpanyJia?

19. Bnusinne uHIUQPEPEHTHBIX U HEMHIUPPEPEHTHBIX 3JIEKTPOIUTOB HA DJIEKTPOKWHETHICCKUI OTEHIINAI.
CtpoeHue MULIEILT THAPOPOOHBIX 30JIEH.

20. @aKTOpbI arperaTUBHON yCTOWYMBOCTH JANCIEPCHBIX CHCTEM.

21. Hanmmwmre dopMylly MHUIEUTBI 3071 Opommma cepebpa, TOIYUYECHHOTO TIPH B3aUMOICHCTBUH
pa3baBIEHHOTO pacTBOpa HUTpaTa cepedpa m30BITKOM Opomuaa HaTpus. KakoB 3apsg Oyner uMerh rpanyia’?
22. YCTOWYNBOCTE M KOATYIISIITHS KOJJIOUIHBIX CHCTEM. B3amMHas KoaryJismust 30J1eH.

23. ToHKMeE TUICHKH: TICHHBIC U AMYJILCHOHHBIC. [Iprpona yecToInBOCTH.

24. 3omp Homuma cepedpa momydeH aodamieHueM k 20 mz 0,01 H pactBopa Hommma kamus, 28 mz 0,005 =
pacTBOpa HHUTpaTa cepedpa. Hammmmre hopMyTy MHIEIUIB MOIYYEHHOI'O 30751 M ONPEACINTE HANpPABICHNE
JBIKEHHS TPaHYJIBI 3015 Hoxuna cepedpa mpH sekTpodopese.

25. Teopust ycTounBOCTH U Koaryssimun kommounos (I'.@peiiamuxa, I'. Miomnepa, reopust 1JIDO).

26. Tonkre TIIeHKHU: TIEHHbBIE U AYMYJIBCHOHHBIE. [Iprupoaa ycroiftunBocTy.

27. Hammmmwure GopMyiTy MHUIIEITB CyiabgaTta 0apus, MOIydeHHOT0 CIIMBaHHEM OJHHAKOBOTO 00BbeMa CHUIILHO
pa30aBICHHOIO pacTBOpa XJIopuaa 6apus u MeHee pa30aBIEHHOIO pacTBOpa CEPHON KUCIIOTHI.

28. AncopOIMoOHHOE TOHI)KCHHE WPOYHOCTH TBepABIX Teln (dddexr Pedbmnaepa). OcHoBHBIE (DOPMEI
niposiBiieHus 3 dexTa.

29. OcoOeHHOCTH ONTUYECKUX CBOWCTB AUCIIEPCHBIX cUCTeM. ONTHYECKIE METO/IBI aHAJ3a TUCIEPCHOCTH.
30. OOpsicHNTe MeXaHM3M HaOyXaHHS M pPAacCTBOPEHHUs IONHMEPOB Ha MpHMepe Kaydyka. Uto Takoe
M30MPATENbHOCTH MIpoIlecca HaOyXaHUs?

31. OrnuuautenbHble OCOOCHHOCTH PACTBOPOB MOJIMMEPOB M KOJUIOHWIOB. SIBIIeHWE aHOMAaNTbHOW BS3KOCTH
PacTBOpPOB BHICOKOIIOIMMEPOB, YEM OHO BBI3BAHO?

32. CemumeHTanoHHO- AU (P PY3HOHHOE pAaBHOBECHE, OTIPENEIIEHNE YNCIa ABOTaIpO.

33. BausHue KOHIIEHTpALUK, TEMIIEPATYPhl U JIEKTPOJIUTOB HA 3aCTyIHEBAHUE xenaTuHa. [loyemy cTynHu —
3JIaCTHYHBIE, a TeNIM — XpYynKue?

34. TepmoanHamuka agcopounu. I1oBepXHOCTHO-aKTUBHBIE H TOBEPXHOCTHO-UHAKTHBHBIE BEILIECTBA.

35. Knaccudukanus u Mmeroasl nomyueHus reneid. [Ipusenure npumepsl. CTyaHu.

36. Iloporu KoaryssiiMy 3JEKTPOTUTOB JUI HEKOTOpOro ruaposons paBHbI: Cnanos = 300 mmonv/n, Crygcin=
12,5 mmonwv/n, Cnazsos = = 147,5 mmonwv/n, Caiciz = 0,17 mmons/n. Kakoii 3apsiy HECYT 9aCTHITBI 301517

37. Aspozonu. Knaccuukanus. Dnexktpuueckue cBoiicTBa a3po3oieit. [IpakTuueckoe ncnonbp3oBaHUeE.

38. KonuuecTBeHHblE XapaKTEPUCTUKU JUCIIEPCHOCTH: JAUCIEPCHOCTb, PAaINyC KpPUBHU3HBI, yJElbHas
noBepxHOCTh. [loHsATHE 0 TMOGUIBHBIX B THOPOOHBIX JUCIIEPCHBIX CHCTEMAX.

39. UtoOsbl BbI3BaTh Koarymsinuio 10 mz 301 ruapoxcuna xenesa (l11), B xaxaom ciaydae morpeboBanioch
npwmth: 7,6 mn 2 H pactBopa NaCl, 11 iz 0,01 u pacrBopa Na2S04 1 13,5 mr 0,001 H pactBopa Kz[Fe (CN)s].
OmnpenenuTe 3HaK 3apsiia YaCTUI] 30JI1 U BBIYUCIUTE OPOT KOATYIISIIUN KaXKJI0r0 3JIEKTPOJINTA.

40. Juddysus B komaonaHsix cucremax. Csa3p koapdpuuuenta quddysnn ¢ pa3MepoM YacTHII.
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41. Dmynecun. Kimaccudukanus smyiabcuid. Metoasl onpenenenus tuna SMyibcuil. OCHOBHBIC IPUMEHEHUSI.
42. 3onb Opomuia cepedpa MoMydeH peakiued aBoiiHoro ooMena 16 mz 0,005 H pacTBopa HUTpaTa cepedpa u
40 mn 0,0025 v pactBopa Opomuaa kanus. Kakoit u3 aByx anekrponutoB — MgS0s mm Ks[Fe(CN)s] —
OyJZeT UMETh OOJIBIINI MOPOT KOATYJISIIMY JUTSI ITOJTy4EHHOTO 3051517

43. Ilens!. [Tomyuenne u ctpoeHue. Y cTOMUUBOCTD 1eH. OCHOBHBIE TPUMEHEHHUSL.

44. Teopust yCTOHYMBOCTH U KOATYJISIIIUU TUAPOGOOHBIX KOJITOUIOB PACTBOPAMH JIEKTPOIUTOB.

45. Kak pacrooxarcsi MOpory KoaryJisiiuu B me-3k6/1 B psay pactBopoB coieir AlClz, MgS0s, NaH2P04 amist
OTPULIATEIBHO 3apSHKEHHOr0 3001 JUOKCHIa KpeMHus? JlaliTe mosicHeHUSL.

46. DNCKTPOKMHETUYCCKHE ABJICHUS. DIIEKTPOPOpe3 U IEKTPOOCMOC.

47. CemumenTanus. CemuMeHTAIMOHHBINA aHAIN3 CyclieH3ui. Y paBHeHue CTokca-JHIITEHHA.

48. Hau 3o0mp runpokcuaa skenesa (1) u 30mp cynapduma cypemer (III). [lns koarymsiiuu 3TuUX 305eid
MPUMEHIIIH PacTBOPbI OJIMHAKOBOI HOPMaJIbHON KOHIEHTpanuu ciaeayromux coneit: Ca(N03)2, AlCls, NaxS0s
n Ks[Fe(CN)s]. Kakoro pactBopa moTrpeOOBanioch Ui KOATYJSAIMU Ka)JJI0ro W3 30JIeH HauMEHbIIee U
HanOoJIbIee KOTUIECTBO?

49. Munemnoobpa3oBaHie B BOJHBIX M HEBOAHBIX cpenax. TepMoarnHaMuKa MUTIETI000pa30BaHUSL.

50. CtpykTypooOpa3oBaHHe B IUCIIEPCHBIX cucTeMax. OCHOBHBIC TUITBI CTPYKTYP.

51. Kak pacronoxaTcsi MOpOrd Koaryjsiuu B me-dke/1 B psay pactBopoB coiieli NaCl, AlCls, NaSO0q,
NaH2P04 mst 305 ruapokcnna xenesa (111), momydaerHoro merogom ruaponm3a’? Jlaite mosicHEHUSI.

52. MeTop! TOYYeHHS M OYNCTKH AUCTIEPCHBIX cucTeM. [lomydenue 3051eid MeTO10M TTeNTH3AIIHH.

53. MonexynapHO-KHHETHYECKHE CBOWCTBA KOJIIOUIHBIX CHCTEM.

54. 3onp Opomua cepebpa nonyueH peakuuei aBoitHoro ooMena 20 mz 0,005 H pacTBopa HUTpaTa cepedpa u
20 mn 0,0025 H pacTtBOopa Opomuaa kamus. Hanuimre GpopMyily MHUIIEIUIBI ITOJYYEHHOTO 30JI1 U ONPEASIUTE
HaIpaBJICHHUE IBIKEHUS TPaHYIBl OpoMuaa cepedpa mpu dekTpodopese.

55. O6pazoBanue JTHOPOOHBIX JUCIIEPCHBIX CHUCTEM IPH JTUCIEPTUPOBAHUM; KOHJCHCHpOBaHHUU. [IprMepsl.
CTpoeHne MUTIEIUTBI KOJUTOMTHOW YaCTHIIBL.

56. CTpyKTypHO-MeXaHHUYeCKUl Oapbep 1mo PeOunmepy - Kak hakTop YCTOHYMBOCTH TUCHEPCHBIX CHCTEM.

57. Hanumurte ypaBHEHHUSI PEAKLMMA, BBIPAXKAIOUIUX MPOLECCHl, MPOUCXOAIINE MNPU TMOJYUYEHHH 3075
ruapokcuaa sxenesa (I11) merogom ruaponmsa. Mzobpasute CTpoeHHE MUTIEIIIBI TAHHOTO 30JTA.

3agaun mo «KoJIONIHON XUMHU»»
Urobb1 BBI3BaTh Koarymsamuio 10 mz rumposons cymbduma mbimbsika (111), morpedoBaocs B KaxaoMm ciaydae
npuwanth 0,25 ma 2 1. pactBopa NaCl, 1,3 iz 0,01 u. pacrBopa CaCl, u 2,76 ma 0,001 1. pactBopa AlCIs. Kakoi
3aps IMEIOT YacTHUIIBI 30117 UeMy paBeH IMopor KOaryJIsiuy KaXKI0r0 IIEKTPOIHTa?
70 (NaCl); 0,85 (CaCly); 0,902 mmons/a (AICIS)
50 (NaCl); 0,65 (CaCly); 0,092 mmons/a (AICIS)
MOJOKUTENbHBIN
OTPULATEIbHBIN

Jus xoarynsmun 10 az 30018 ruapokenaa xkenesa (111) B xkaxxmom ciygae 6pi10 mobasieHo 1,05 mz 1 H. pacTBOpa
KCl, 6,25 mr 0,01 1. pactBopa NaSOs u 3,7 mz 0,001 1. pactBopa NasPOs. Ompenenure: a) moporu KoaryJisiiii,
0) 3apsig 4acTHII 301151, B) OTHOIIEHHE KOATYJIHPYOIIEH ClIOCOOHOCTH MOHOB.

150 (KCI); 15 (NazS0s); 2,25 mr-sxs/n (NasPOs);

105 (KCI); 6,25 (Na2S04); 0,37 mr-sks/n (NasPOy);

Iopor koarymsnuu 0,01 M pactBopa K2Cr2O7 mo oTHOImIEHHIO K 301110 OKCHAA altoMUHMA paBeH 630 mmonwv/n.
OmnpenenuTe KOJINYECTBO HJIEKTPOIUTA, HEOOX0IUMOe I Koarysiuuu 10 mz 3Toro 3oms.

a). 6,3cm®;  6). 12,4 cm®.

[Toporu koarynsiuu eKTpouToB st 3015 cynbduna memmbsika (111) paBHbL: Cnac: = 60 mmons/a, CMQC,2 =144
mmonw/n, C aici, =0,1 amonv/a, CNaZSO4 =29,3 mmonv/n. Onpenenure 3aps rpanyi 30 cyibduna mbimbska (1)
1 OTHOILIEHHE KOAryIHPYIOIIEeH ClIoCOOHOCTH HOHOB.

MOJOKUTENBHBINA

OTpPHULATENbHBIN
1:14:300
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1:7:200

Onpexnenute sHepruto ['m66ca Gs MOBEPXHOCTH Kareiab BOISHOIO TymaHa maccod. M = 4 r mpu 293 K, eciu
MOBEPXHOCTHOE HATSHKEHHE BOMBI G = 72,7 MJIk/M?, IIIOTHOCTD BOJBI p =0,998 r/em’, JUCIIEPCHOCTH yactull D =
50 Mxm
87,41 IIx
125,3 JIx

PaccuuTaiiTe ONHYIO IOBEPXHOCTHYIO JHEPTHIO 5 T OMYJIbCHH OEH30Ja B BOJIe ¢ KOHIeHTpanuend 75 % (Mmacc.) u
mucnepcHocThio D = 2 Mxm™ mpu temmeparype 313 K. IlnotHocTs GeH3oma mpu 9Toii Temmepatype p = 0,858
r/cM®, OBEpXHOCTHOE HaTsKeHue o = 32,0 MJLK/M%, TeMIepaTypHBIi K03(DOHUIMEHT MOBEPXHOCTHOTO HATSKEHHS
6ensona do/dT = — 0,13 m[x/(M*K).

3,81 JIx

5,62 Jx

PaccuuraiiTe JaBieHME HACHIIEHHBIX MAPOB p Haj KaisasMu Boasl ¢ aucnepeHocteio D =01 mpu Temmepatype
293 K. JlaBnenne mapoB BOJBI HAJl TUIOCKOW MTOBEPXHOCTHIO TP 3TOI Temmiepatype Ps = 2338 Ila, mnoTHOCTH BOIBI
pP= 0,998 /e’ TTOBEPXHOCTHOE HATSHKEHUE BOJBI G = 72,7 MK/ M2,

3786 Ila
2875 Ila

Ompenenute kodddumment aupdysun D u cpemmexBaapatrunsii capur A gacTursr ruaposons 3a Bpemst T = 10

-3
C, €CIIU paauyc YacTHLbl I' = 50 HM, TemmnepaTtypa onbita 293 K, BSI3KOCTb cpensl 1) = 10~ Ta-c.

12,42 MKkM
9,26 MKM

OmnpenenuTe paguyc YacTHUI] THIPO3OJS 30J10Ta, €CIH IMOCie YCTaHOBICHHUS AU(D(Y3MOHHO-CETUMEHTAIIMOHHOIO
pasHoBecus mpu 293 K Ha BeicoTe h = 8,56 cM KOHIIEHTpAIMs YaCTHIl U3MEHSAETCSA B ¢ pa3. IIIIOTHOCTE 3010Ta p =

19,3 r/cM®, mwIoTHOCTH BOMIBI P, =10 /e,

3,98 M
6,32 aMm

IToTok cBera ¢ JUTHHOW BOMHBI A = 528 HM, mpoxomst depe3 smynascuto CCls B Boge Tommmuoi cimost | = 5 cm,
ocabnsercs B pe3yabTaTe CBETOpAcCesSHHS B Ba pa3a. PaccunTaiite paanyc 4acTHIl AUCTIEPCHOM (a3bl, eciiu ee

oosemHoe comepxanne C, = 0,8 %, mokasarems mpemomnenns CCls N, = 1,460, Bomer N, = 1,333. Cger

paccenBaeTcsi B COOTBETCTBUY C ypaBHeHUeM Panes u ocnabnsercs mo 3akony byrepa — Jlambepra — bepa.
25,6 HM
22,3 HM

36



Ipumep na6oparopubix 3ausaTuii (3 cemectp) (OIK-2, OIIK-8)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHHUE TEIIJIOTBI PACTBOPEHUS COJIU. ONPEJAEJIEHUE TEIIJIOTHI
OBPA30OBAHUSA KPUCTAJUIOTUAPATA

Lesan padoThl. 1. O3HAKOMUTHCS C KAIOPUMETPHUYECKIUM METOIOM M3MEPEHH I TETUIOBBIX 3 (PEKTOB.
2. OmpenenuTsb TEIUIOTY PACTBOPEHUS COJIH.
3. Ompenenuts TEMI0Ty 00pa30BaHUs KPUCTAJUIOTHIPATOB U3 OE3BOAHON COIIH.

[Ipu pacTBOpeHum comd B BOJE, TaK JK€ KaK M MpPH APYTUX HW3MEHEHMSIX COCTOSHHUS BEIECTBa,
HaOIo1aeTcs JIMOO MOTJIOIeHNE, OO0 BBIJCIEHNE TEIUIOTHL. M3ydeHneM TeruioBbiX 3G PEeKTOB, MPOUCXOASIIHIX C
BEIlleCTBAMHU, 3aHMMAETCsl Hayka TepMOXHMHs. B OCHOBE TepMOXHMMHUU JIGKHUT OTKPHITHIM B 1840 r. akan. I'. U.
I'eccoM 3aKOH, COTIIACHO KOTOPOMY mennogoll ¢hgekm peakyuu 3a8ucum moabKo Om HAYANbHO20 U KOHEeYHO20
COCMOANUL peazupyiowux eewjecms u He 3a8ucum om mozo, KaKum nymem oHu nepewiiu om 00H020 COCMOSHUSA K
opyeomy. 3akoH I'ecca sBigeTCS BIIONIHE CTPOTMM TONBKO JUIS TIPOIIECCOB, MPOTEKAIONINX MPHU IMOCTOSTHHOM
JaBJIeHHH (B OTOM ciy4dae TeruioBoi 3¢ dekt paBern AH 3HTANBINS ) WIK TIPH ITOCTOSHHOM 00BeMe (TOrIa TerioBor
a¢dexr Oymer paBen Q). 3xech U B ciedyromieil padore Mbl OyJaeM paccMaTpuBaTh TEIUIOBbIE d(M(EKTh mpu
MMOCTOSIHHOM 00Bbeme Q.

[Tpu momomy 3TOro 3aKOHa MOXKHO PACcCUHMTATh BEJIMUYUHY TerioBoro 3ddekra mpeBpalieHus BelecTsa
TaM, TJle HEBO3MOXHO TIPOM3BECTH TOYHOTO MPAMOro m3MepeHus. Hampumep, mpy moMomy mpsiMOro M3MepeHus
TPYZAHO ONpPEESIUTh TOYHO BEIMYMHY TEIIOTHl 00pa30BaHUs KPUCTAJUIOTHUAPATOB, TaK KaK peakius o0pa3oBaHUs
KPUCTA/LIOTHIPATOB U3 0E3BOAHOIO TBEPIOIrO BEIIECTBA W BOABI HAET OBICTPO TOJNBKO BHAdaje, IIOKa He
IIPOPEarupyioT C BOAOH IOBEPXHOCTHBIE CIIOM KPUCTAIMKOB OE3BOTHOTO BEIIECTBA, A 3aTE€M PEAKIHS CHIBHO
3aMeUIIeTCsl U JIONro He 3akaHuuBaercsi. Kpome Toro, mporecc OCIOKHSETCsS pacTBOPEHMEM BEIIECTBA B BOJE.
OnHako MNpU TIOMOIIM OCHOBHOIO 3aKOHAa TEPMOXMMHUU MOXHO OINpPEIENIUTh TEIUIOTy 00pa30BaHus
KpUCTAUIOTHpATa, €CIU H3MEPUTh TEIUIOTY pPAcTBOPEHUS OE3BOAHOW COMM U TEIUIOTY PacTBOPEHHUs
KpPHUCTAJJIOTMPATa U U3 [IEPBON BETMUUHBI BBIYECTH BTOPYIO:

Q = Q6e35 - prymT- (1)

IIpu pacTBOpeHNM cONM B BOJE MPOTEKAIOT OAHOBPEMEHHO J[Ba IpoLecca:

1) paspymieHne KpUCTIIMYECKOW PEIIETKH BELIeCTBa M JIUCCOLMAIMS MOJEKYJ] Ha HOHBI, IPU 3TOM

IIPOUCXOJUT IMOIIOIIECHUE TEIIOTHI B KOJIMYECTBE, paBHOM Ql )

2) THApATAIUS] HOHOB; TIPH 3TOM BBIJICNISICTCS OMPEIETICHHOE KOMMYECTBO TEIIOTHI, paBHOE Qo.
Terutora pacTBOpEeHUs CONM paBHA aNTeOpandeckoil CyMMe TEIUTOBBIX 3 (EKTOB ITUX JBYX MPOIIECCOB:

Qpacmg = QZ + Ql :

[TosTomy BemiecTBa, 0ONaMAIONINE MPOYHONW KPHUCTAJUIMYECKON PEIIeTKON W clad0 TUAPATHPYIOIIUECS B
pacTBOpe, PacTBOPSIOTCS € MOIJIOIIEHUEM TEIUIOTHL. BelecTBa ke ¢ HEMPOYHOM KpUCTaJUIMYECKOM PElIeTKOMH,
oOpasymomne B pacTBOPE CHJIBHO T'MAPATUPOBAHHBIE HMOHBI, HAPUMEP HOHBI BOJOPOAA WJIM THAPOKCHI-HOHBI,
PacTBOPSIOTCA C BBLACICHUEM TEIJIOTHI.

Tennora pacTBOpeHUs BEIIECTBA YBEIMYMBACTCS C YBEIWYCHHWEM KOJIMYECTBA PaCTBOPUTEN,
nmpuxozsmierocs Ha 1 Monb pacTBopsiemoro BemiecTBa. Ecim sxe Ha 1 mMonb BemectBa nmpuxoautcst 6oee 100-300
MOJb PAcTBOPHUTENSA, TO JaybHeWlnee pa30aBieHHE pacTBOPa OUYCHb CJIA00 H3MEHSET BEIUYMHY TEIJI0ThI
pacTBopeHusl.

Tennomoui  pacmeopeHus NPUHAMO  HA3BIEAMb  KOAUYECMBO — MENIOmbl,  NO2NOWAIOWelcs Uil
svidensowelicss npu pacmeopeHuu 00HO20 MOJISL 6eujecmed 6 MAaKoOM KOIUYecmee pacmeopumens, Koeod
OdanvHetiutee e20 000asieHUe He CONPOBOICOAEMCIL USMEPUMBIM MENNI08bIM 3P hexmon.

Hpunapne:xnoctu Ans padoTel. CTEKITHHBIN COCYl ¢ MEIIANIKoNd Uil cocyA Jproapa Ha 0,5 1; crakaH Ha
0,5 1; Tepmomerp bekmaHna; ammyna AJsl CONM; CTEKIISIHHAS MAJIOYKA; aHAaJIUTHYECKHe Bechl;, (papdopoBas cTynka;
TexHuueckue Bechl; mecounnie yacel Ha 1 MuH; KNO3; CuSO4-5H,0; 6e3sognas CuSOa.

Onucanue mnpudopa. J[lna onpeneneHuss TEMIOTH PACTBOPEHHS CONM  MOXKHO BOCIOJB30BATHCS
kajopumerpom (puc. 1). B cocyn Jproapa 1 emxocteio 500 ma Ha npoOke 3 ykpemisitoT Tepmomerp bekmana 4 u
poOHpPKY 5 (amiryiry, puc. 2) Ui COIH CO CTEKITHHON Masioukoid 6. PacTBop mepeMenuBaioT Meankoi 7.
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Puc. 1. Cxema kaopumerpa: Puc. 2. Ammyna co CTeKIsTHHON
1- cocyn [dwroapa; 2 — mratus; 3 — nmpoOKa ¢ MaJ04YKOH JJIsi COJIM U PACTBOPOB KHCIIOThI MJTH
otBepcTusiMu; 4 — repmomerp bekmana; 5 — LIEJI0YH.
amIyJna; 6 — CTeKIsIHHAS 1TajlovKa; / — MeIlaKa.

Onpenenenne nocTosiHHON Kanopumetpa. /s pacdera termmoBoro s ¢exra mporecca, MpoTeKaoero B
KaJlOpuMeTpe, HEOOXOJUMO 3HATh IOCTOSIHHYIO KallOpUMETpa, T.C. KOJIMYECTBO TEIUIOTHI B KaJOPHUSX, KOTOPOE
TpebyeTcs ISl HarpeBaHUs KaJOpHUMETpa ¢ TEPMOMETPOM, MEIIATIKOM, IpoOupKoH, Bomond u coibio Ha 1°C. Jlms

narpesanns Ha Al morpebyercs:

KAt 2)

Q = L]

v
rae Q — TerioTa pacTBOPEHUs CONU; V' — KOJWYECTBO CONH, MOJIb; At — HalJIeHHOE M3MCHEHHE TeMIIepaTyphl B
KaJIOpUMETpe; K — IOCTOSHHAs KaJIOpUMETpa.

[ocrostaAyt0 KamopuMerpa K MOXXKHO ONpPENENUTh MO M3BECTHOM TEIUIOTE PACTBOPEHHS KaKOW-HHOYIh
COJIM, HAIIPUMeEp T10 TEIUIOTE PACTBOPEHHS HUTpATa Kaius. [Jig 3TOro TmaTeasHO pacTUPAIOT HATPAT Kaus (5—7 T)
B ¢apdoposoii crynke. B3semmBaror (¢ Tounoctsio 10 0,01 T) mycTyro ammyiy ¢ majmodkod (pEic.2), HACHIAIOT
TyZAa OKOJIO 5 T COJIM U CHOBA B3BELIMBAIOT. M3 pa3HOCTH Macc HaXOIAT Maccy COJM. B3BEMIMBAIOT CTEKIISIHHBII
cocyn proapa 1 (6e3 mpoOku) ¢ TogHOCTHIO 10 0,1 T Ha TEXHWYECKHX Becax W HAJMBAIOT B HEro okoio 300 mu
TVICTHJUTHPOBAHHOW BOZBI, MMeroteli TemmepaTtypy 18°C. CHOBa B3BEIIMBAIOT COCYII C BOJOHM U 1O Pa3HOCTH Macc
HaXOJSIT MacCy BOJIBI.

3aKkppIBAlOT KajdopuMeTp (CTEKITHHBIN cocyx 1) mpoOKoi W YKpersioT B Hel TepMomerp bekmana,
MEIIANIKy W aMITyJIKy C COJIbI0 (pHC. 2). 3aTeM ONMpeNeNsioT TeMIepaTypy cCHadajaa BOABI, a 3aT€M pacTBOpa COIU
MIpU TIOMOIIH TepMoMeTpa bexkmaHa. YdUWTBIBas, 4TO PAcTBOPEHHE HHUTpATa KalHs MPOTEKaeT C IOIJIOMIEHUEM
TEIUTIOTHI, TepMoMeTp bekMaHa HacTpanBarOT TaK, YTOOBI MEHHUCK PTYTH HAXOJUJICS B BEPXHEH ero 4acTu.

Jns ydera TerooOMeHa KalopUMeTpa C OKPYXKAIOIIeH Cpeno M ompefeNeHus NCTHHHOTO W3MEHEHUS
TEeMIEepaTypsl BO BPEMS OIBITa BECh KaJOPHUMETPUUYECKUH MPOIIECC IENUTCS Ha TPH IEPHOAA:

1) mpeaBapUTEIbHBIN IEPUOJ, TPOIOIKAOIIHIACST 5 MUH;

2) TJIaBHBIM MEPHOJ] — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKIOYNTENBHBINA TEPUO — 5 MHUH.

[lomemmBass Bogy B KalopuMeTpe, HAONIOMAIOT 3a TEMIEpaTypol, KOTOpas W3MEHSETCS BCIEICTBUE
TErI000MeHa C OKpyXKatomiei cpemoil. Korma m3aMeHeHHs TeMIlepaTypbl B KaXKble MOJIMHUHYTHI CTAHYT TIOYTH
OJIMHAKOBBIMH, T.€. KOTJa YCTAHOBHUTCS PaBHOMEPHBIA XOJ TEMIIEPATypHI, JEIAIOT €€ OTCUETHl C TOYHOCTBIO JIO
0,002°C B TeueHue 5 MHH, yepe3 Kaxable NOIMUHYTHI. [locie 3Toro pazdouBaroT MajgouYKONW aMITysy C COJbIO Tak,
4TOOBI BCS CONb BBHICHINAJach B BOAY, M, pa3MelIMBas pacTBOp, HAOIIONAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(TmaBHBINA TepUOA), TPONOIKAsE OTMEUaTh 3HAUCHHUS €€ TaKUM >Ke CrocoOoM, Kak W panblie. Eciu Temmneparypa
nagaer o4eHb ObICTPO M TPYAHO HAOIIONATh 3a THICSYHBIMH M JIaK€ COTBHIMH JOJSIMH Tpajyca, TO €€ MOXKHO
OTCUUTBIBATh (PErHCTPUPOBATH) C MEHBLIEH TOYHOCTBIO (IO AecATBHIX nosell rpanyca). Ecim mo kakoid-nu0o
MpPUYMHE OTCYET BOOOINE HEe OBbUI MPOM3BENEH, TO MPH 3allUCH CTaBUTCS 4epTa. DTO HYKHO JelaTh [OTOMY, YTO
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MPOMYCK OTCUETa TeMIlepaTyphl 0€3 OTMETKH TMOBEIET K COKPALICHUIO MPOMEXKYTKa TJaBHOTO Mepuoja, a 3TO
OTpPa3WTCs HA BEIWYHMHE MOMPABKH Ha TEIUIOOOMEH KaJopUMeTpa ¢ OKpyKatomei cpenoil. OKkoH4aHHEeM TIIaBHOTO
Mepro/ia U HAaYyajoM 3aKIIOYUTENBHOTO MPHUHATO CUMTATh YCTAaHOBJIEHHWE BHOBb PaBHOMEPHOI'O X0Jla M3MEHEHUS
TeMIepaTypsl. B 3aKI0YMTENbHOM MEpHOAe TeMmIlepaTypa OTMedaeTcs TakK e, KaK W B NpeIBapUTeIbHOM, — B
TEYEHUE 5 MUH.

Jiga pacdera TOYHOrO M3MEPEHHs TEMIEpaTyphl PACTBOPEHMs CONM BBIUEPUMBAIOT HA MHJUITMMETPOBON
Oymare rpaduk, Tae Ha OCH aOCHMCC OTKIAABIBAIOT BpeMs, a Ha OCH OpIUHAT — U3MEHEHHS TeMIIepaTyphl 3a
kaxapie 0,5 muH. Ecnu coeanHuTh HalleHHbIE TakuM o00pa3oM TOYKH, TO JJsl TPEIBAPUTEIBHOTO H
3aKITIOYUTENFHOTO TIEPHO/IOB TIONYYAIOTCS JIBE HAKIIOHHBIE TIPSIMbIE, HAKIIOH KOTOPBIX OYZET 3aBUCETh OT Pa3HOCTH
TeMHepaTyp MEXy KaJIOpUMETPOM U OKPYKAIOIIEN Cpe1oH.

[Mpumepnas amarpamma (rpaduk), KOTOpass MOXKET IONYYHUTHCS, TMpHBEIeHA Ha puc. 3, rae AB —
npeaBapuTeNnbHbIi iepro, BD — rnaBubiit 1 DC —3aKIFOUUTENbHBIH.
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Bumy Toro, 4To Bo Bpems mporiecca IporuCXOIUT OOMEH TEIIOTON MEXIY KaJOPHMETPOM U OKpY KatoIen
cpemoi, HeoOXOAWMO ClenaTh COOTBETCTBYIONIYIO TIOMPABKy, YTOOBI MOMYYUTh H3MEHEHWE TEeMIIepaTyphl,
BBI3BAaHHOE pacTBOpeHHeM conu. Jlig 3Toro mpojomKaloT —JIMHUIO, COEOUHSIONIYIO — TeMIIepaTypy
MIPEeIBAPUTENHHOTO TIEPHO/a, BIIPABO, a JIMHUIO 3aKIOYUTENBHOTO Teprojia — BIeBO (IIYHKTHPHBIE MpSMBIE Ha
rpaduke). Ha cepeamne rnmaBHoro mepmoma B Touke C TPOBOIAT MPSAMYIO, MapajUIeNbHYIO OCH OpIWHAT, 10
TepecedeHns ¢ MyHKTUpHOH muHuei. Paccrosune At mexmy Toukamu mepeceuenns GyneT paBHO HCIIPABICHHOMY
M3MEHEHHIO TEMITEPATyPHI B PE3yIbTATEe PACTBOPEHUS CONH.

OHpCI{CHHB 3HA4YCHUC At y BBIYMCIIAKOT ITOCTOSTHHYIO KaJIOPUMETPpaA IO YPaBHCHUTO:

Q v
K — _Spacme , (3)
At
rae g — M3BECTHAsI TEIJIOTa PACTBOPEHHUS CONMHU; V — KOJIMYECTBO CONH, MOJb, At — HalizeHHOe W3MEHEHHE

pacme

TEMIIepPaTypbl B KaJOpPUMETPE B Pe3yJIbTaTe PacTBOPEHUs conH. J[Is HUTpaTa Kayus TEIIOTa PACTBOPECHUS MPH
18°C paBHa:
Qpacrs = —35,62 xJx/Monb = —8,52 KKaji1/MoIb

Omnucanue padoThI

Onvim. JIns onpeneneHus TEIUIOTH THAPATAIUN COJM HEOOXOIUMO OIMPEENUTh TEIIOTY pacTBOpeHus 1
MOJTb 0€3BOJIHOI coiM U ee Kpucramwtoruapara. [Ipy HaXOKIEHWU MOCIEIHUX TEIUIOT HEOOXOIUMO ONpPEIeUTh
W3MEHEHHE TEeMIIepaTyphl MPH PACTBOPEHUH ONPENENeHHONM MacChl CONM. Tak Kak MPW BBIYHUCICHUW TEIUIOTHI
pacTtBopenus (popmyna 2) MPUXOAUTCS IOIB30BATHCS MOCTOSHHON KallOpUMETpa, KOTOpas MpPEACTaBIseT COOOM
KOJIUYECTBO TEIUIOThI, HEOOXOMUMOM [Tl HarpeBanus kamopumerpa Ha 1°C, To Maccy BO/bI BO BCEX OMBITaX HAJO
B35Th TaKYIO e, KaK IIPH ONPEIEICHUN TOCTOSTHHON KanopumMerpa, T.e. 300 .

CobupatoT mpubop, kak ykazaHo Ha puc. 4. OTBENIMBAIOT NMPUOIU3UTENBHO 8§ T U3MEIbYEHHOTO MEIHOTO
KyImopoca U MOMEIIAIT €ro B MpoOupKy (ammyiny). Beraucnsior, ckonbko 0e3BoaHON comu @ (T) U Boabl b (T)
COIIEP>KUTCST BO B3ATOM HaBecke. B mpenBaputenbHO B3BelIEHHBIM cTrakaH HanuBaloT 300 r© BoAbl U CHOBa
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B3BELIMBAIOT ¢ TO4YHOCTHIO A0 0,1 T. Tak Kak pacTBOpeHHE MEIHOTO KyHOpoca MPOTEKaeT C MOrJIOIICHUEM
TEIUIOTHI, TO TepMOMeTp bekMaHa HacTpauBarOT Tak, YTOOBI MEHHCK PTYTH HaXOIWJICS B BEpXHEH YacTH IIKaJbI.
BeraBnstor mpoOupky (aMmyiy) € COJbIO B KpBIMKY cocyda. Onpenenstor HM3MEHEHUS TeMIepaTyphl B
MPEABAPUTENbHBIN, TJIABHBIA W 3aKIIOYHTENBHBIA TMepuoipl u U3 rpaduka (puc. 6) HAXOAT HUCIPaBICHHOE
W3MEHEHUE TEeMIIepaTyphl IIPH PACTBOPEHUH COJIH.

9-10 r pacTepToro B MOpOLIOK MEAHOT'O KyIIOpoca MOMEIAT B (aphopoByIO YalllKy W HATPEBAIOT IPH
MOMEIIMBAHUH JI0 TeX IMOp, MOKa HE MONyYUTCs Oenblid mopook 0e3BofHoi comu. [lociieHIon mepecknaT B
MpoOUpPKY, KOTOPYIO ceiiuac ke 3aKphIBAI0T pe3nHOBOM Mpobkoi. Tlocne oxmnaxkaeHus: OepyT HaBecKy O€3BOJHOI
COJIM, paBHYIO a (T), U ONPENCNIAIOT U3MEHEHHE TEeMIIepaTyphl, KaK OMUCAHO BhIIIE, IpU pacTBopeHuu ee B 300 T
BOJIBI.

[lpuHumas BO BHUMaHHWE, YTO TPU PACTBOPEHHH Cyib(aTa MEIW TEIUIOTa BBIIENSETCS, TEPMOMETP
Bbexmana HacTpauBaloT Tak, YTOOBI MEHUCK PTYTH TEPMOMETpPA HAXOAWJICS B HUKHEH YaCTH IIKAJIBI.

[lo waiimenHOW BeNWYMHE MOCTOSHHOM Kaynopumerpa K M pe3ylbTaTaM OINbITa BBIYHUCISAIOT TEIUIOTY
pacTBopeHust OE3BOIHON CONM U €€ KPUCTAJUIOTH IpaTa 1o gopmyoe:

Q= K25 @
1%

Y100l MOXKHO 6])1.]'[0 CpaBHUTHL CBOU PEIYIbTATHI TCIJIOTBI PACTBOPCHHA CO CIIPABOYHBIMHU AJAaHHBIMU,
CIIeyeT BBIYUCINTD KOJTUYECTBO BOABI (MOJIB), MPUXOAAIIeiica Ha 1 MOJTb CONH.

Tennory obpazoanus Q kpucTaoruapata u3 0e3BOIHON CONY BBRIYUCISIOT 10 ypaBHeHHIO (1):

Q = Qﬁese - prucm

Dopma 3anucu pe3ysbTaToB

KNQO3 CuSOq CuS04-5H,0

Macca mycToii npoOHpKu
» MPOOHUPKH C COJIBIO
» conu

» cocyna Jlptoapa ( J,)

» cocyna ¢ Bonoii (J, )
» BOJB! (02— 1)

W3mepenus (uatepBan 0,5 MuH)

Temnepartypa Bozbl
» pacrBopa KNO3

» BOZBI B KAJIOPHUMETPE
» pactBopa CuSO,
» BOJIBI B KAJIOPHMETPE

» pactBopa CuSO,x SH,O

Otuyer o paGore. 1. Cpemarp deprex cxembl Kamopumerpa. 2. CocraBuTh rpaduk H3MEHEHHS
TEeMIIEpaTypbl BO BpeMEHHU. 3. BBIUMCINTH MOCTOSHHYIO KaJIOpUMETpa U TEMIEpPAaTypy PAacTBOPEHUS CONU. 4.
Bbruucnuts TennoTy o0pa3zoBaHus KPUCTAJUIOTHAPATa U3 0E3BOAHON COMH.

KoHTposbHBIe BONpPOCHI

1. B 4em 3akmrouaercs: GU3MUECKUN CMBICT OCHOBHOT'O 3aKOHA TEPMOXUMHHU?

2. B kakux ciy4asx NpUMEHSIOT OCHOBHON 3aKOH TEPMOXHMMUU JUIS pacyeTa TermIoBbIX 3G (HeKToB?
3. Kakue npouecchbl mpoTeKaroT Ipy pacTBOPEHUH COIH?

4. Yto Ha3bIBaeTCs TEIJIOTOW PacTBOPEHUS BellecTBa?

5. B 1em 3axitogaeTcs KaJOpuMETPUUYECKHA METOl M3MEHEHHS TeTJIOThl PACTBOPEHHS?

JlutepaTtypa
1. EscrpatoBa K.U., Kynuna H.A., ManaxoBa E.E. ®usndeckas u koijougHas Xumus: Y4eOHUK. — M.:
Bricmas mkoia, 1990.
2. IlpakTukyM mo Qu3nueckoi M KoutongHoi xumuu: YuebHoe mocodue (byrpeesa E.B. u mp.). — M.:
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. Jlabopartopuas paGoTa 2.
CHEHU®UYECKUU KUCJIOTHO-OCHOBHOMU KATAJIU3. ONNPEJAEJEHUE KOHCTAHTbI
CKOPOCTHU UHBEPCUU CAXAPO3bI

Heas padoTh: OnpenenuTh KOHCTAHTY CKOPOCTH MHBEPCUU caxapa MpH JaHHOH TeMIiepaType.

OcHoBbl Teopum. Ilpu peaxium rugponusa TpocTHHKOBoro caxapa () obpasyrorcs rmokosza (II) u
dbpykroza (11):

C12H22011 + H20 — CeH1206 + CsH1206
| 1 1

Bce TPpHU BCIICCTBa 06Ha)IaIOT ACUMMETPHUYCCKHUM aTOMOM YIJIEpOAa U ABJIAIOTCA OINTUYCCKHU aKTUBHBIMU.
BonHbIi pacTBOp TPOCTHHKOBOI'O caxapa BpallaeT TIOCKOCTh MOJSPU3aIluK POXOJISIIEro CBETa BIPaBO, PACTBOP
MPOJYKTOB peakuuu — BieBo. [lo mepe TedyeHMs] peakUMM NPaBOE BPAILLIECHUE CMEHsETcs JIeBbIM. IloaTomy
MPUBEICHHYIO PEAKIIMIO Ha3bIBAIOT HHBEPCHEH (00OpalieHueM ).

Jis u3ydeHust CKOpoCcTH nHBepcun 00baHO O0epyT 10—20%-Hblit BOAHBINA pacTBOP TPOCTHHUKOBOIO caxapa.
B mocnennem ciaydae B 100 r pactBopa coaepsxkutces 20/342 = 0,06 monb caxapa u 80/18 = 4,44 monb Bomsl. Korma
peaknus MPOXOMUT CIOIHA, BoAsl BMecTo 4,44 momb ocraercs 4,38. KoHmeHTparuss BOIsI MEHSETCS HACTOJNBKO
HE3HAYUTENBHO, YTO MOXKHO CUUTATh €¢ MOCTOSHHON. [ToaTOMY peakius mpoTekaer 1o MepBoMYy MOPSAKY, XOTS B
HEH y4acTBYET 06d POJia MOJICKYIL.

Ecmu mopsimok peaknuu TIOHMDKEH BCJICJACTBHE W30BITKA OJHOTO W3 PEareHTOB, TO TOBOPAT O
TICEBIOTIOPSI/IKE, MITH JIOKHOM TOPSIKE, PEaKITHHL.

I'uaponu3 TPOCTHUKOBOIO caxapa B HEUTPaIbHOM BOJHOM PACTBOPE MPAKTHYESCKU HE HJICT: €ro YCKOPSIOT
MpuOaBIIiCHHEM B KaveCTBE KaTallM3aTopa CHWIBHOW (TO €CTh XOPOIIO MOHHU3WPOBAHHOW) KHCIOTHI. KoHCTaHTY
CKOPOCTH PEaKIUu K BBIYUCISIOT IO YPaBHEHUIO:

23 9 C,

T C
Ecnmn mcxomHOe KOJTMYECTBO pearupylomiero BEIecTBa paBHO d, a K MOMEHTY 7 B PEAaKIUIO0 BCTYMHAaeT ero
KOJIMYECTBO, paBHOE X , TO MOCJIENHEE YPABHEHHUE IPUBOAUTCS K BUILY WU

KZE@L, 1)
T a—X

rae Co =a, C=a-—X. lna BelpakeHus OTHONICHHS KOHIIEHTPALMA B HEM TOJb3YIOTCS CBOHCTBOM

K

OINTHYECKON aKTMBHOCTH PacTBOPOB.

Kax wu3BecTHO, 3JeKTpuueckue KoJeOaHUs E€CTECTBEHHOI'O CBETa IPOMCXOAAT BO BCEX IIOCKOCTSX,
MPOXOIAIIMX Yepe3 cBeToBoH syu (puc. 1). KonebaHus moiasipu30BaHHOTO CBETA HMPOUCXOIAT TOJIBKO B OJHOM U3
TakuX IUIocKkocTed. 11mockocTs, meprneHauKyssipHas K MJIOCKOCTH 3JIEKTPUUECKUX KOJIEOaHWH IMONSPHU30BAHHOTO
nyda (M TaKKe IPOXOAsIIas yepes JIyd), Ha3bIBAeTCsl IJIOCKOCTBIO MOJISIPU3ALINH.

iyt e ot
- vt
i
e
Puc. 1. PacnpocTpanenune 3JeKTpOMarHUTHBIX KOIeOaHui
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Puc. 2. Cxema nonspumerpa:

1 — ucrounuk cBera; 2 — cBeTopUIbTP; 3, 4 — MONAPU3ATOPHL; 5 — TPyOKa ¢ pacTBOPOM;
6 — ananmu3aTop; 7 — mkaia; 8 — okyJsp.

[Ipu mpormyckaHuu MOJSPU30BAHHOTO CBETa CKBO3b PACTBOP ONTHYECKH aKTMBHOTO BEIIECTBA IJIOCKOCTH
TIOJISIPU3ALMH TOBOPAYHUBAETCS. YTOJ BpAIIEHHUs TIOCKOCTH MOJSpU3auy (KpaTKo — YoM BpallleHus) ¢! CBA3aH C

KOHIIeHTpaIweii ¢ 1 Tommnoii cost | pacrBopa cootHomenmem: o = i[a]C| .

Benmuuuna [ ] npu ¢ = 1 t/mn u | =1 am HaspBaercs yIENbHBIM BpallleHHeM. 3HaKU + U — OTBEYaloT
COOTBETCTBEHHO TPAaBOMY M JIEBOMY BpAIleHHIO. Y TPOCTHHKOBOrO caxapa & = +66,55°, y rmokossl [(X ] =
+52,56°, y ppykrossl [ X ] = -91,9°.

Yrom BpamieHusi CMECH OINTHYECKH aKTHBHBIX BEIIECTB MPEACTaBISET CO00M anredpandecKyro CyMMY
YTJIOB BpAIIEHUs OTAEIBHBIX BEMIECTB (CBOMCTBO I IUTHBHOCTH YTJIa BPAIIEHUS CMECH ).

Yrom BpamieHHs JaHHOTO pacTBOpa OIPENeNsioT C MOMOINbi0 momsipuMerpa. CyIiecTBEHHBIMH €ro
qacTsMu (pUC. 2) SBISIOTCS MONSIpU3aTopsl 3, 4 u aHanmi3atop 6. [Tonspr3aTopom 1 aHATM3aTOPOM CITYKaT MPH3MBI
Hukons (HuKOnMM), KOTOPBIE JIy4Ile BCETO MPOIMYCKAIOT CBET, MOISIPU30BAHHBIN B IIJIOCKOCTH, TIEPIIEHIUKYIISIPHON
IIJIOCKOCTH TJIABHOTO CEYEHHSI MPU3MBI (TUIOCKOCTH TIIABHOTO CEUEHUS MPOBOIAT Yepe3 ONTHUECKYIO OCh KPHCTaJlIa
Y TaJaroyi Jyd; ONTHYECKas OCh — JII00ast OCh, MapajuieNibHas KpUcTaIorpadudeckoil), 1 He MPOITyCKalOT CBET,
HOJISIPU30BAHHBIN B IIJIOCKOCTH INIABHOT'O CEYEHUSL.

Ecnu rnaBHbIE cedeHus B Ipu3Max IOSPU3aTOpa U aHAINW3aTOpa YCTAHOBJIEHBI MAapaJlIeNbHO (HUKOIH
napajJiesibHbl), TO CBET, IMOJIIPU30BAHHBIN IOJIIPU3aTOPOM, NPONAET uepe3 aHaiau3atop. Eciu riaBHble cedyeHUs
MEpIEHIUKYIAPHBl (HUKOIM CKpEIIEHBI), TO CBET IIoracurcs aHanusaTopoM. Ilpu npyrux B3aMMHBIX
pacloNoXKEHUAX IJVIAaBHBIX CEYCHUH MHTEHCUBHOCTb CBETa MEHsAeTcs OT Hyins A0 MakcumyMma. OObIYHO
MOJSIPU3aTOP COCTABIAIOT M3 ABYX mpu3M Hukomsa. OngHa m3 HEX 3 MOKPBIBAET BCE IOJIE 3peHUs, HaOI0qaeMoe
gepe3 OKymsip 8, a Bropas 4 — ero nojoBuHy. [ 1aBHOE ceyeHHe TOI MPHU3MbI YCTAHOBJICHO ITOJ MAJIbIM YTJIOM
(<3°) mo OTHOIIEHHIO K TJIABHOMY CEUEHHIO OONBIION Mpu3MEL [Ipr3ma aHamm3aTopa MOXKET BPAIaThCS BOKPYT
ONTHYECKOH ocu mpudopa. Ilpu ee BpaieHnn U3MEHAETCS OCBEILEHHOCTD OIS 3pEHHUS.

Ecnn ycTaHOBUTH II1aBHOE CEUEHUE IPU3MBI aHATIN3aTOpa MEpHIEHIUKYIISIPHO ITIaBHOMY CEYEHHUIO OOMBIION
IIPU3MBI NTOJIIPU3ATOPa, TO MOJIOBUHA 10JIs1 (OTBEYAIOIIAs CKPELIEHHBIM [IPU3MaM) CTAHOBHUTCS TeMHOH. Jlpyras ke
nojoBuHa Oyner Oosiee CBETJION, TaK KaK HaJIMYMEe Majoil MPHU3Mbl NMPENATCTBYEeT cKpeuleHuto. Ecnu Bpamath
aHaJIN3aTop A0 3aTEMHEHHS [IPOTHBOIOJIOKHON CTOPOHBI MOJIS, TO OCBETUTCS NE€pBast M0J0BUHA. MOXHO 100UTHCS
Y MPOMEKYTOYHON ONMHAKOBOW OCBEMIEHHOCTH 00O0MX Tojed. Toraa yCTaHOBKY CUMTAIOT HYJIEBOH: HEOONBIIONH
[IOBOPOT aHajM3aTopa B Ty WIM HMHYIO CTOPOHY OOpasyeT B II0Je 3PEHHUsSl IMOJNYTeHb (OTCIOAa M Ha3BaHHE
MOJISIPUMETPa 3TOrO TUIA — IOJIYTEHEBOH). B cuily 4yBCTBUTENBHOCTH IJ1a3a K KOHTPACTy HYJIEBYIO YCTaHOBKY
MOYXHO BOCIIPOU3BECTH € XOPOIIEH TOUHOCTBIO.

Ecnu nocne ycTaHOBKH HYJIEBOTO MOJOKEHUS IOMECTUTh MEXLY MOJIIPU3aTOPOM M aHAJIU3aTOPOM TPYOKY
5 ¢ pacTBOPOM ONTHYECKU IEATENFHOIO BEIECTBA, BPALIAIOIIMM Ha Yrol (X, TO MOSBHUTCS MONyTeHb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKCHHUIO, CIIELyeT MOBEPHYTh aHAIM3aTOp Ha Takod ke yron ¢ . OTOT yroa
OTCUUTBHIBACTCSl C TOMOIIBI0 HOHMYcCa ¢ ToyHOCThi0 10 0,1° Ha mkane 7, mepeaBuraroiieiics npu BpalleHUH
aHanmu3atopa. Mcrtounuk cBera 1 gomxeH ObITh MOHOXpOMaTW4yeckuM. lIpu monb30BaHMM O€NBIM CBETOM
YHOTPEONISIOT CBETOPMIIBTP 2, OOBIYHO COCTABIISIONINI YaCTh MOIISIPUMETPA.

CymiecTByIOT U Jpyrue TUIBl HOJSPUMETPOB: B HUX IOJNE 3PEHUSI COCTOMT M3 TpeX YacTed WM IBYX
KOHLIGHTPUYECKUX YacTed. YCTpOHCTBO 3THX HOISIPHUMETPOB NMPUHLUUIIMAIBHO HE OTJIMYAETCS OT ONMCAHHOro. Y
HEKOTOPBIX MOJIIPUMETPOB (CaXxaprMETphl) Ha IIKajie HEHOCPEACTBEHHO MTOKa3aHbl KOHLEHTPALUU TPOCTHUKOBOTO
caxapa.

BoinosHenne padoTsl. [IpUrotoBisioT pacTBop caxapa Hy>KHOH KOHLEeHTpauuu. O0beM pacTBOpa JOIKEH
B 2-3 pasa mpeBbILIAaTh 00bEM MOIIpUMETpUUecKor TpyOku. Ecim pactBop mMyTHBIH, ero ¢mibtpytor. Haxomsr
HYJIEBOE TOJIOXKEHNE aHan3aTopa. /i1 3TOro ycTaHaBIMBAaIOT ¢ TIOMOLIbIO aHATN3aTOpa ACHO BUIUMYIO Pa3HUILY
OCBEILIEHHOCTU JBYX Mojeil. 3arem, Bpamas aHajau3aTop, JOOMBAIOTCS ypaBHMBaHUS ocBelleHHocTH. Hyknas
pPE3KOCTh  M300pa’KeHHMsT JOCTUTAETCS BBIIBMKEHHWEM OKYJIsApa M YCTAHOBKOW HCTOYHMKA CBeTa Ha
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COOTBETCTBYIOILIEH BBICOTE U PaCcCTOSHUM OT moisipu3zaTopa. OTcUer Ha IIKajie MPOU3BOAAT C TOMOILBI0 HOHHYCA.
[Iponomxkas BpamaTh aHATU3aTOP, IPUBOAAT YACTH MOJS K ICHO BUIMMOM TlepeMene ocseneHHocTH. [locne atoro
BpalIl€CHUCM B IMPOTUBOIOJOXHYIO CTOPOHY BHOBbL IPHUBOIAAT 4YaCTH IIOJIA K OI{HHaKOBOﬁ OCBCHICHHOCTHU U
3aMUChIBAIOT OTcueT. [loBTOpeHHeM 3TuX nercTBuil (3—5 pa3) mMOOMBAIOTCS XOPOIICH CXOIUMOCTH OTCYETORB (C
TOYHOCTBIO 10 +0,1°), Tocne yero 6epyT 3a HyJIEBOW OTCUET CpelHee U3 MOMy4YeHHBIX 3HadeHui. [Ipu sToM Hynb
LIKaIbl MOXKET U HEe COBMaJaTh C HyleM HoHuyca. Pa3Huia, T.e. OTCUeT IO IIKaje B 3TOM cllydae, MpeACTaBiseT
co00i MHCTPYMEHTAILHYIO TOMPaBKy (X ;. 3HAK TONPaBKUA CYHMTAIOT TOJOKUTEIBHBIM, €CIHM HYJIb HOHHYCA
Pacriojio’)K€H B IOJOXUTCIBbHOM HAIIpaBJICHUHW OT HYJI MDIKaJblL. HUctunneie Yrijibl BpaliCHHUA IIOJTYYaroTCHd
BBIUMTAHHEM MHCTPYMEHTAIILHON TIOMPAaBKH (C ee 3HAKOM) U3 TONTy4eHHBIX 0TcueToB. CIIoco0 OTcyeTa ¢ OMOLIBIO
HOHMYCA SCEH U3 puc. 3.

5 10
T bigasd

1
Pree i TP rTrr Ty TrTeT
LL L “L|1+ 5L 1£ ;a#:ga

Puc. 3. Orcuer mo HOHHYCY

YucTyro MoIspuMeTpUIEcKyI0 TPyOKY CITOACKHBAIOT U HAMONHSIOT HCCIIENYEMbBIM PACTBOPOM; JUIS ATOTO,
Jepa ee BepTUKAJIbHO, 3aIIONHSIOT TaK, YTOOB!I 00pa30BaJICs BBHITYKIIBI MEHHUCK. 3aTeM COOKY HaJBUTAIOT CyX0e
MOKPOBHOE CTEKJIO ¥ HABUHYMBAIOT MPIKUMHYIO 000iiMy. [Ipu 3TOM ciensrt 3a Tem, 4ToObl B TpyOKe HE OCTalcs

v 1
Oompmol Mmy3pIpek Bo3ayxa. lIpucyrcTBue ero memaer HabmogaeHusaM. Onpemensior yron BpameHus O,

pacTBoOpa; KaK yKa3aHO BBIIIE, OH MOJIOKUTENEH (ITPaBbIii).

[Mocne aToro B BE KOMOOYKN HAIMBAIOT U3BECTHBIC OOBEMBI PACTBOPOB caxapa Ve M CHIBHON KHUCIIOTHI Vi
HY)KHOW KOHIIEHTpaluu. BelmepkuBaoT 00e koinbouku 10—15 MUHYT Ipu TemiepaType ombiTa (B BOISIHOM
TepMocTaTe), IOCIIe Yero CIUBAOT U MEPEMEITUBAIOT 00a PacTBOpA, MepeuBast U3 KOIOOUKH B KOJIOOUYKY. MOMEHT
CMEIICHUSI OTMEYAIOT MO 4YacaM (C TOYHOCTBIO 7O | MHH); 3TO — MOMEHT Hauala peaknuu. Emy oTBedaer
HaYanbHBIA yron o, = (a,'-a,)V , rae V — obbemuas 1omst pactopa caxapa: V = Ve/(Ve + Vy).

OmOpOXXKHEHHYIO OT pacTBOpa caxapa MOJIIPUMETPHUUICCKYI0 TPYOKYy 2—3 pa3a CIOJacKUBarOT 3—5 MiI
MOJIYyYCHHOM CMECH, 3aTEM 3allOJIHSIOT €€ 3TOM CMEChI0 W TEPMOCTATUPYIOT. s 3TOro MoIpUMETPHYECKYIO
TpyOKy BBOZAT B My(Ty, 4epe3 KOTOPYIO HENPEPHIBHO MPOIYCKAIOT BOAY U3 TepMocTara. HykHyro TemnepaTypy
TakuM 00pa3oM mojiepkuBaroT B mpenenax +0,1°. Ecim Takoe ycTpoHCTBO OTCYTCTBYeT, TPYOKY MOTPYKalOT B
BOJITHOM TEPMOCTAT U BEIHUMAIOT €€ OTTY/a Ha BpeMs U3MEPEHHUS yIJia BpalleHHs.

W3mepenust mpon3BOAsT Yepe3 OnpeeseHHbIe IPOMEXYTKH BPEMEHH: B Ha4alle peakluu — depe3 Kaxple
5-10 muH, B koHIEe — 4yepe3 15-30 mmuH. Bo Bpems m3MepeHuil peaxius B TpyOKe MPOJODKAETCS, TaK YTO MPHU
HECKOJIBKUX M3MEPEHHUSIX HE MOIYT IOJMYYUTHCS ONMHAKOBBIE OTCYETHI. /{11 BO3MOXKHO IOJHOTO YCTpaHEHHS
BIIMSIHUSL 3TUX IIOMEX Ha KadeCTBO M3MEPEHUH, HY)KHO IPOMU3BECTH HEOOXOIMUMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Dro ynmaercs, eciiy TEXHHKa pabOThI C MOIAPUMETPOM XOPOIIO OCBOEGHA IMPU YCTAHOBKE HYNS M OIpe-
JeTICHNN KOHIEGHTPALMU pacTBopa 4ucToro caxapa. HyxxHo Opath cpenHee 3HaUeHUE U3 BCEX OTCUETOB U OTMEYaTh
CpenHUuIl U3 MOMEHTOB BPEMEHH IIEPBOI0 U MOCIEAHEr0 OTCYETOB (C TOYHOCTHIO 0 1 MUH).

WHBepcust caxapa npu KOMHATHOW TeMIepaType 3aKaHuMBaercsi (B 3aBUCHMOCTH OT KOHIIEHTPALUH
Karamm3aTopa) 3a 1-5 cytok. OgHako ee MOXHO OBICTpO moBectr 1m0 koHIA npu 60—70°C. IlosToMy oTnenpHYIO
MOPIIMIO PEaKIMOHHOW CMECH 3apaHee IOMEIIaloT B TepMocTaT ¢ Temreparypoit 60—70°C (He BbIIIe, BO
n3bexanue paspymenus caxapa) Ha 3040 mun. Cmech HarpeBaroT B KOJIOOYKE C JUIMHHOW M Y3KOW IIEHKOH, Ha
KOTOpOH OTMEYaloT ypOBEHb XHUAKOCTH. llocne oxiakaeHus: A0 TeMieparyphl OnbiTa B KOJOOUKY JOJMBAIOT JI0
METKH JTUCTUJTUPOBAHHON BOJIBI TOM K€ TEMIIEPaTyphl (TaK KaK HEKOTOPOE KOJIMYECTBO BOJBI UCIIAPSIETCSI, OTYEro
W3MEHSIETCSI KOHIIEHTPALHs pacTBOpa).

[TonyueHHBIN TakuM 00pa3oM MpenenbHbIN (KOHEUYHBIH) yron BpamieHus (X, OyIeT OoTpULATElbHBIM, TaK

KaK B PAacTBOPE HaxXOAATCS IJIIOKO3a M (PYKTO3a, BBI3BIBAIOLIAS JIEBOE BpalleHHe. Bk MPOMEXYTOUHBIA yroi
BpAILIEHUS ONPENEIAETCS TEM, UYTO B pPACTBOPE COEPIKATCS BCE TPH BELIECTBA.
[lomoxkxuM, 4TO B MOMEHT 11 oOcCTasiack HENPOMHBEPTUPOBAHHOW JOJA caxapa yi. YTON BpalleHUs

OIIpeZIENAETC dTOM Jonel u pasen X Y;. C apyroil cTOpoHBI, 10JIs NPOAYKTOB MHBEPCHHU cocTaBisieT 1 — y1. B

KOHIIE PEAKIMH yTroJl BPAIEHHs STHX IIPOTYKTOB ObLT Okl paBeH (X, , a B MOMEHT 11 oH paBeH ¢, (1—Y,).
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B culy aqiMTHBHOCTH yron BpalleHWs B MOMEHT L  paBeH a,=a,y, +a, (l-y,), OTKyna:

Y1 = (al _aw)/(ao _aw)'

AHAIIOrHYHO, B MOMEHT 12! y, = (o, —at,) ) (e, — ) -

O4eBUAHO, KOHIIEHTPAIMU HEMPOUHBEPTUPOBAHHOTO caxapa B MOMEHTHI t1 u {2 paBHBI CoY: U ¢y,

[ToaToMy Ha ocHOBaHuU ypaBHEeHU (1):

2303, o —«a,
K= lg -

L-t, o-a,

Ecmu nonoxuts &) =y nputi =0un &, = &, nput, =t, 10:
o 2,303 Iy a,—a, )
t a,—-a,

Oroli mocienHei GopMyIIoN ClIeAyeT MOIb30BaThCs IS pacyera K.
Bce yriel BBOIAT ¢ MHCTPYMEHTAIbHOW IONPaBKOW. MTHCTpyMEHTaNbHYIO MOIPAaBKY CIEAYET BBOJAUTH B

ciydae, Korya oHa npessimaer 0,2°.

3amanua
1. OmpenennTh KOHCTaHTY CKOPOCTH WHBEPCHHM caxapa MpH JaHHOM Temreparype. Brranciauts

KOHIIEHTPAIMIO caxapa B JAaHHOM pacTBope depe3 2 4. Berancnute, 3a kKakoe Bpems mHBepcHs mpoiiaer Ha 50%.
2. Ormpenenuth KOHCTAHTY CKOPOCTH B 3aBHCHMOCTH OT KOHIEHTPAllMd WOHOB BOJIOpOja (KaTalIu3HPOBATh

PEaKIHIO CHIIBHON M CITa0oi KMCIIOTOM IPH OJHON M TOM K€ KOHIIEHTPAIMH WJIH CHUIBHON KUCIIOTOH IpH
JIBYX KOHIICHTPAITUAX ).

HaiiTi sHepruio akTUBAIH PEeaKIi WHBEPCHUU (Ha OCHOBAaHMH M3MEPEHUS CKOPOCTH PEaKIHMH IPH JIBYX
TeMIIepaTypax).

®opma oTyeTa
TEMITEPATYPA . vvvvtreiieees i sttt e e e s e e e e e s s e e e e e e s s st bbb e e e e e e e s s anennees °C
MHCTPpYMEHTATBHAS TTOTIPABKA Of 1= +veeeivveeeesiirieeesaiieeeessiineeessnreeeessnnneeeans

Yroi BpallleHusl pacTBopa caxapa [T

HavanbHbIid IO BPAILEHHUS CMECH () = ..oiviiiiiiiiniiiiiaieiinaie e

MOMEHT CMELIEHUS ..... YacC.... MHUH.
Ne Bpems Bpems or | Haii- Vrom aic Ot - Ol lg(ot - o) K Ak
npoObl | acTpOHO- | Havana | JCHHBIH | IOMpaB-
MHYECKOE | PEaKIHU | Yrou o KOM
t, Mmun
1
2
o0 0= .. Ooo=. .. 00 - Olo=... I9(00 - 0) | Kep T Ax=...

Tpadmrn: (o - a)=f(t); 19, — ) = T (t).

Jluteparypa

[IpaxkTudeckue paboTsl 0 Gpu3MUeckol xumuu: Ydednoe nocodue aist By3os / [lox pen. K.I1. Murenxo,
A.A. PaBnens u A.M. [lonomapepoit. — JI.: Xumus, 1982.

[IpakTukym 1o (u3M4ecKoil U KoutougHOW xuMuu: YueOHoe mocobue (byrpeesa E.B. u np.). — M.:
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JlaGopaTtopnasi padorta 3.
MN3MEPEHUME ITOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB ITAB

Henn padorel. 1. O3HaKOMJIEHHE C METOJaMH M3MEPEHHUS MOBEPXHOCTHOrO HaTskeHus. 2. [loctpoenue
M30TepMBI TOBEPXHOCTHOIO HATsKEHUs! pacTBopa IIAB mo skcnieprMeHTanbHBIM TaHHBIM.
H3mepeHne MOBEPXHOCTHOIO HATSDKEHUS dKUJKOCTEN, ONPEAESIIEHUE 3aBUCUMOCTH IIOBEPXHOCTHOT'O
HATSDKEHUS YUCTBIX KUJKOCTEN OT TEMIIEPATYPhl, PACUET ITOJIHON TOBEPXHOCTHOM YHEPTUU U €€
COCTaBJISIOIINX.

Bomnpocsr:
1. Yto Takoe MOBEPXHOCTHOE HATSHKEHUE U, B KAKUX CMHUAIAX OHO U3MepsieTcs?
2. Kak 3aBUCHT OBEpXHOCTHOE HATSHKEHHE OT MPUPOJIBI BEIIECTBA, 00pa3yIoLIero MOBEPXHOCTh
(MEXMOTIEKYIIPHOTO B3aUMOAEHCTBHS)?
3. Kakune MeToibl HCIONB3YIOTCS 151 ONPEIENEHUS IIOBEPXHOCTHOT'O HATSKEHUS KUIKOCTEH?
3. Ha yem ocHOBaHO M3MepeHUe MMOBEPXHOCTHOTO HATSHKEHHS JKUIKOCTEH METOZ0M KallMJLISIPHOTO
MOJIHATHS, METOJIOM HAUOOJIBIIIEro IaBJICHUS ITy3bIphKa Bo3ayxa (Meron PeOunepa), MeTo1oM
OTpPBIBA KOJIBLIA U CTAJIArMOMETPUYECKUM METO/IOM?
4. Kak 1 mouemy 3aBHCHUT IIOBEPXHOCTHOE HATSHKEHUE Te OT TeMIlepaTypbl?
5. [1o kakoMy ypaBHEHHUIO MOYKHO PACCYUTAThH MOJTHYIO MOBEPXHOCTHYIO YHEPTHIO?

Bapmuanr 1.
MN3MEPEHUME ITOBEPXHOCTHOI'O HATSIKEHUSA PACTBOPOB ITAB METOJIOM
HAMBOJIBLIIEI'O JABJIEHUA B 11Y3BIPBKE

Kparkue TeopeTnyeckne moaoxeHusa. MeTos 3aKIII09aeTCsl B TOM, YTO Yepe3 CTEKISHHBIM Kamuuisip B
KUAKOCTh BBIIyBAaeTCS IMy3BIPEK BO3Ayxa. TaKk Kak MOBEPXHOCTHOE HATSHKEHHE ecTh paboTa oOpa3oBaHUS WIN
paspylieHHsT eIUHHIBI TMOBEPXHOCTH, TO YyCWIME, 3aTpaueHHOEe Ha pa3pblB IUICHKH TMy3bIpbKa, Oyjaer
HPOIOPIIMOHATIBEHO MOBEPXHOCTHOMY HATSDKCHHIO. DTO YCHIIME ONpENeNsIercss TeM HauOombIuM jaaBieHueM (P),
IIpU KOTOPOM Iy3BIPEK OTPBIBAETCS OT Kamwuigpa. B MOMEHT OTphiBa Iy3bIpbKa BBIIONHACTCS CIELyIOLIee
PaBEHCTBO:

P = F,rvmp +Plcan (1)
rae Prlxmp — I'MAPOCTAaTHYCCKOEC NaBJICHUEC cTojba KUOKOCTHU B KaITUJLJIAPE:
Prm[p:h(pz_pl)g (2)

rae h — FHY6I/IHa TMOTPYKCHUA KallWIsipa B XUAKOCTD, PaP1 T INIOTHOCTH COOTBETCTBCHHO XHIAKOCTH H
HACBIIICHHOTO 1Tapa; § — yCKOPEHHEe CBOOOHOTO TaICHUSI.
Kannnnsaproe nasnenne P, ICHCTBYIOIIEE Ha BOTHYTYIO MOBEPXHOCTD KHMIKOCTH:
R

Kan

rie O — MOBEPXHOCTHOE HaTsbKeHHe, R — pammyc Kamwuispa, paBHBIE B MOMEHT OTpbIBa IYy3BIPbKa PalycCy
KPUBU3HBI €0 TIOBEPXHOCTH.
Eciu Kanmuuisap TOIBKO KacaeTcst MOBEPXHOCTH KHUIKOCTH, TO MOYKHO MPHHATH, 4To h = 0, ciiemoBaTenbHo,

|:>mp =0, u Torma

p_20. 4)
R
OTtcroga
oc=RP/2. ®)

3Hauenne R MoxHO paccunuTarth 10 JaBJICHUIO P , [IPA KOTOPOM IIPOUCXOAUT OTPBIB ITY3bIPbKA BO3JyXa C

AAaHHOI'O KaIlmnuJijisgpa, COIprUKaCaromerocsa co CTaHILapTHOﬁ JKUJAKOCTBIO, ITIOBEPXHOCTHOC HATXKCHUC ( O 0 ) KOTOpOﬁ

XOpOI1I0 U3BECTHO:

Torma:
oo 200P _oiP. (52)
2P, P,
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Ecnu 0603Ha4nTh O) _ K » TO
PO
oc=KP. (6)

Cxema ycTaHOBKM IIpeACTaBieHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH ISl OPENEICHUS IOBEPXHOCTHOTO HATSHKEHHSI METOIOM HauOOJbIIET0 AaBICHUS
IIy3bIpbKa

Cocyn 1 ¢ ucciemyemMoit KUIKOCTBIO COSIUHIETCS C MCTOYHUKOM Pa3psKEHUS — BOISHBIM 3KEKTOPOM 2.
JaBneHne u3MepsieTcsi HAKJIOHHBIM MaHoMeTpoM 3. Bo Bpems paboThl B cocyle HaJ TOBEPXHOCTBIO JKUAKOCTU
cozziaercsl pa3pspkeHHe B pe3ysbTaTe TOro, UYTO M3 KEKTOpa HCTEKaeT BOJAA, a HaJa KalWUISPHBIM KOHYHMKOM B
TpyOke 4 naBieHHe aTMoc(epHOe, 3TO MPHUBOAUT K TOMY, YTO dHepe3 TPYOKy 4 3acachlBaeTcsl BO3JyX W Ha
KamWUIAPHOM KOHYMKE ee oOpa3yercs BO3AYHIHBINA my3bIpek. [Ipu JOCTI)KEHHH OmpeneneHHOW pa3HOCTH
nasnenuit (AP) mpoucxonut orpsis 06pazoBaBierocs myssIpbKa:

AP=P-P_,
rae P — noka3aHus MaHOMETpa B MOMEHT OTPbIBA IIy3bIPbKA; Pary — IOKa3aHUs MaHOMETpa IpU aTMoc(hepHOM
napiieHuU. Ecnu Pyry IPUHATH 33 TOUKY OTCUETa (HyJIEBOE 3HAUEHUE ILIKAJIbI), TO

AP =P,
rae P — MakCUMallbHOE IaBJIEHHE Ta30BOT0 My3bIPbKa.

Takum 00pa3oMm, MPOCThIM YMHOXKeHHEeM K Ha 3HaYeHHWE IOKa3aHHS MaHOMETpa MOJNYYaloT BEIUYHHY
[IOBEPXHOCTHOI'0 HATSKEHUS UCCIIeyEeMOM JKUAKOCTU

o, =KP.

Benmnuuny K, kak ObUIO CKa3aHO BbIIIE, OIPENEISIOT AKCIEPUMEHTAJIbHO, HCIIOIb3YsS B KauyecTBE

CTaHIAPTHOW >KUIKOCTH JAUCTUIUIMPOBAHHYIO BOXY, IOBEPXHOCTHOE HAaTSDKEHHE KoTopol (O HZO) XOpOILO

HU3BCCTHO!

K = FHo
I:)HZO

IMpu6ops! u peaktussl. 1. [Ipubdop Pebunaepa. 2. BoxsgHoii 3:xekrop. 3.Manomerp. 4. MepHbIe KOJIOBI Ha
50 cm® — 8 mT. 5. Mepuas nunerka. 6. Miccnenyemsie ITAB (1o ykasaHuro npenogasatens). 7. JUCTHILIPOBAHHAS
BOJIA.

IMopsinok BbINOJHEHUS PadOThI.

1. B cocyn mpubopa Pebunnepa HanMBaOT MUCTHIUIMPOBAHHYIO BOAy. Ee MOMKHO OBITH CTONBKO, YTOOBI
KaIMUTAPHBIA KOHYUK TPYOKH TOJNBKO Kacaucs XKUAKOCTUA. M30BITOK KUAKOCTH OTOMPAIOT depe3 KalmMUIBIPHYIO
TPYOKy, KaK dTO JeJaeTcs MPH UCIIOIb30BaHUY ITUTICTKH.

2. Ilpucoenuustor npubop PebuHmepa kK MCTOYHHKY BaKyyma, JJIs TOrO HAJEBAIOT Ha €ro maTpyOok
PE3NHOBYIO TPYOKY, HAYIILYIO OT BOJSTHOT'O 3KEKTOPA.

3. OT™MevaroT HyJIeBOE MOKa3aHue MIKaIbl MAHOMETPA (Parv).

4. TIpoBepsArOT FepPMETUYHOCTh YCTAHOBKHU. JlJI1 3TOro TOHKOM CTPYHKOH CIIMBAaIOT BOJAY U3 BOASHOIO
KEKTOpa, MOKa B COCYJe HE HAYHYT BBIIENATHCSA ITy3BIPHKM BO3AyXa. Torma KpaH 3KEKTopa 3aKphIBAlOT U
yOexXIaroTCs, YTO B TE€UeHHE 2-3 MUHYT CO3[JaHHOE B COCY/IE pa3peKeHne COXpaHsercs (KUIKOCTh B MAaHOMETpe He
orryckaercs). Eciu naBneHne B cocy/ie MoHMKaeTcs (T. €. HeT TepMETHYHOCTH ), TO HaJI0 00paTUTHCS K JJA0OPaHTY.

5. PerynupyroT cimMB BOIBI M3 KEKTOpa TakK, 4TOOBI B MUHYTY 00pa3oBajoch 2-3 my3blpbka. Hemp3s
JIOMTyCKaTh 00pa30BaHUs YCTOMYMBBIX I'PO3MILEB MEIKUX IMy3BIPHKOB HIIM CIHIIKOM MEIJIEHHOE MX 0Opa3oBaHUeE,
3TO BIIMSET Ha TOYHOCTH M3MepeHus. [Ipu oOpa3oBaHWM Ty3bIphKa JaBIIEHUE TOCTEIIEHHO HApacTaeT, IOCTUTAET
MaKCUMyMa, TIPH OTPBIBE IMy3bIphKa PE3KO MajaeT M CHOBa MEIUICHHO HapacTaeT IMpHu 0Opa30BaHWU CIIETYIOIIETO
my3bIpbKa. JaBlieHne OTphIBa My3bIpbKa COOTBETCTBYET MAaKCHMAIILHOMY MOAHATHIO )KUAKOCTH B MaHOMeTpe (P).

6. [IponsBoasaT 5 3amepoB U OepyT cpenHee U3 Tpex NocIeaHux ( ng,o)’ JIBa MEPBBIX 3aMepa HE YUUTHIBAIOT.

7. PaccuMThIBalOT KOHCTAHTY cocyaa (K) mo dopmyire:
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Pep0

rae O — IOBEPXHOCTHOE HATSHKEHME BOJIBI IPH JIaHHOM Temmeparype (Tad. [Ipunoxenns).

8. B mepHBIX KOMOax Ha 50 cM® roroBsT 8 pactBopoB ITAB 3amanHO#i KoHIEHTpammu (TI0 YKa3aHUIO
MpenoaBaTes).

Tabnuna 1
HcxonHble nanHbIe U pe3yabTaThl SKCIEPUMEHTA
T HBITa: J—
0! O-O —
Ne ¢, MOJIB/IM® ITokazanus 1mIKaaIbl MAHOMETPA, MM K o,
p-pa P P P P P _ SK/M?
: : : ‘ : P,=(P,+P,+R)/3 A
H.O
1
2
8

9. M3mepsitoT P 1iist KiCCIIEAyeMbIX PacTBOPOB, Kak ATO OBUIO CIETaHo JJisl BOJbI, HAYMHAS U3MEPEHUE C
Hanbosee pa3daBleHHOro pactBopa. llepen W3MepeHHMsIMH COCYJ] TIIATENBHO OIOJACKUBAIOT HCCIENyEeMbIM
pactBopoM. B Xoye Bcex M3MepeHH clensT 3a TeM, 4ToObl HyJeBOE TOKa3aHWe MaHoMeTpa (Touka OTcdeTa)
OCTaBaJIOCh HEU3M EHHBIM.

10. PaccunThiBaloT MOBEPXHOCTHOE HATSKEHUE UCCIIEAYEMBIX PACTBOPOB 110 Gopmyie: o = KP, .

11. ITomydeHHbIe TaHHBIE CBOAT B TaOmwmIry 1.

Bapmuanr 2.
ONIPEJAEJIEHUE 3ABUCUMOCTHU BEJIMYUHBI IOBEPXHOCTHOI'O HATSOKEHUSA XKUIKOCTHU
OT TEMIIEPATYPbI

BenuunHa NOBEpXHOCTHOI'O HATSDKEHUS 3aBUCUT HE TOJIBKO OT NPHUPOJBI JKUAKOCTH, HO TaKkKe U OT
temneparypsl. C IOBBIIIEHHMEM TEMIIEPAaTypbl IIOBEPXHOCTHOE HATsDKEHME yMeHbluaercs. HaOmromate 3Ty
3aBHCHUMOCTD YI00HO IpH TOMOIITH iprbdopa Pebunaepa.

M3mepeHne mTOBEpXHOCTHOTO HaTshKeHHMsI 1Mo meromy II. A. PeOmHmepa OCHOBaHO Ha TOM, YTO B
UCHBITYEMYIO JKUAKOCTh OITYCKAIOT BEPTUKAIBHYIO TPYOKY C KallMJUIIPHBIM KOHYMKOM, Yepe3 KOTOPBIH IIPOAYBaOT
BO3ayX. M3MepsitoT naBieHue P, mpu KOTOPOM W3 HIDKHErO KOHIA TPYOKM OTHEISIFOTCA ITy3bIPbKH Bo3ayxa. Yem
OoMpllle TOBEPXHOCTHOE HATSDKEHHE MCIBITYEMOM JKUAKOCTH, TeM Oolbliee AaBlieHUe TpeOyeTcs: Al OTAETICHUS
ITy3bIPbKa BO3/yXa.

Takwum oOpazom,

O =KP, @)
rie O — BeNMYMHA IHOBEPXHOCTHOIO HAaTshKeHHMs; K — IMocTosHHas npubopa, KOTOpas 3aBUCHT OT pajuyca
KallWULIPHOTO KOHYMKA TpyOKH. [laBieHne B MOMEHT OTPBIBA ITy3bIpbKa U3MEPSIOT MAHOMETPOM.

Uro0bl onpenenuTh KOHCTAHTY KaIMUIIpa, B KAUeCTBE HCIBITYEMOH XKUIKOCTH OepyT cHavana >XKUIKOCTb,
MTOBEPXHOCTHOE HATSHKEHHE KOTOPOM M3BECTHO, HANpUMEp AMCTH/UIMPOBAHHYIO BoAy. Eciu mM3mMeputh mpu 3ToM
MaKCHUMaJIbHOE JAaBJieHne Po B MOMEHT OTpbIBA ITy3bIpbKa, TO KOHCTaHTa npuodopa OyaeT paBHa:

K =Z0. (8)
PO

BbruucnuB koHcTanty mo Qopmyne (8), HaXOOAT BEIMYMHY MOBEPXHOCTHOIO HATSHKEHHUS! HCIBITYEMON
XKHUJIKOCTH NPH Pa3IMYHBIX TEMIIEPATYpax.

IpunagnexxHocTu st padoThl. Acivpatop AJs CO3[aHUs BaKyyma; IIMPOKas MpoOupKa ¢ OOKOBBIM
OTPOCTKOM M TPOOKOH; CIIUPTOBOWM MaHOMETp co Imkanoif; crakan Ha 800—1000 mur; crakan Ha 400-500 wmur;
tepmomeTp (i temmepatyp 10-100°C) ¢ menenusmu B 0,5°C; mWITATUB C MIMPOKOH JIANKOM IJIsI TTOJBEIINBAHUS
acruparopa.

Omnwucanue npuOopa I U3MEpEHHsI TTOBEPXHOCTHOI'O HAaTshKeHUs 1o Merony Pebunzaepa. IIpubop (puc. 2)
COCTOHMT M3 CTEKISIHHOTO cocyaa 1 ¢ OokoBoil TpyOko# 4, K KOTOpOH HpunasH MaHoMmeTp 5. Bepxnee orBepctie
cocyna 1 MJIOTHO 3aKphIBalOT MPOOKOH 3, uyepe3 KOTOPYIO NPOXOAWUT CTEKNIIHHAas TPyOka 2 ¢ OTTAHYTHIM
KallWULIPHBIM KOHLOM. V30rHYTBIN KOHEL TpyOKH 4 MPOITyCKAaroT Yyepe3 MPOoOKY, IUNIOTHO 3aKPHIBAIOLIYIO BEpXHEE
oTBepcTHe acnuparopa 6. s HarpeBaHHWs >KHIKOCTH B COCyZE N0 XKEIaeMOW TeMIepaTyphl €ro MmorpyxaroT B
OOMBILION CTaKaH ¢ BOAOH (Ha pHUCYHKE HE MOKa3aHO), B KOTOPOM MOJIEPKUBAIOT TPeOYEMYIO TEMIIEpaTypy.
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Puc. 2. TTpuGop ans u3MepeHust MOBEPXHOCTHOTO HATSDKEHUs TI0 MeToy PeOunpepa:
1 — cocyn; 2 — TpyOKa ¢ KanmwuUIIpHBIM KOHIIOM; 3 — npoOka; 4 — OokoBasi TpyOka; 5 —maHOMeTp; 6 —
acriuparop; 7 — kpaH; 8 — yarika.

Onucanue padoThI

Onvim. ActiupaTop HaIOJHSOT BOJOM M IO HEro MOJCTaBIIAIOT Yamky 8. B Hayane onbiTa KHIKOCTH B
000MX KOJIEHaX MaHOMETpPa J0JKHA HAXOJUThCS Ha OJMHAKOBOM ypoBHE. B cocyn 1 Hanmsarot Ha /4 ero BeICOTHI
JMCTUIIMPOBAHHYIO BOJY, BCTABISIOT MPOOKY 3 M YCTaHABIHMBAIOT TPYOKY 2 TaK, YTOOBI KAMJUISPHBIA KOHEIl ee
OKa3aJics He3HAYUTENIbHO HUXKE ITOBEPXHOCTH BOJbI B cocyiae 1. IToacTaBisiioT cTakaH ¢ HarpeBaeMoi BOJOH Tak,
9T00BI cocyn 1 OBIT MOrpyKeH B HEro HANOJOBHHY CBOEH BBICOTHI. Ilocie Toro kak jkemaemas Temmeparypa
YCTaHOBHUTCSI, OTKPBIBAIOT KpaH 7 aclUpaTopa HACTOJIbKO, 4TOOBI 4Yepe3 Kamuuisip TPYOKH 2 My3bIPbKH BO3IyXa
BBIPBIBAJINCh OJIMH 3a JPYTMM CO CKOPOCTBIO, JIOMYCKAIOMICH IMOJCYET MX. YCTAHOBHB ONPENEICHHYI) YacTOTy
00pa3oBaHUs MYy3BIPHKOB, MTPOU3BOMAT 110 MAHOMETPY HE MEHEE TPEX OTCUETOB MAKCUMAJILHOW pa3HOCTH YPOBHEH.
BBIBOAST CpeHIO BEIMUMHY U3 3THX OTCUETOB (Pp). 3aKpHIBAIOT KpPaH / M MPOBEPSIOT TEMIIEPATYPY B CTAKaHE C
HarpeBaeMoil BozoW. Haxomsar B Tabmmie (CM. TMPUIOKEHHE) BEIUYMHY ITOBEPXHOCTHOTO HATSIKEHHS BOIIBI,
COOTBETCTBYIOIIYIO TeMIepaTypy ombita. [1o dbopmysne (8) BBIUKCISAIOT MOCTOSHHYIO K Kanmuuisapa TPYOKH 2 is
JAaHHOTO TpruOopa.

BeutnBaror Bomy M3 cocyna 1, BBICYIIMBAIOT €ro M TPYOKYy 2; HAJIWMBAIOT B COCYJl BMECTO BOJIBI
HCCIIENyEeMYI0 JKUAKOCTb, MPEIBAPUTEIBHO OMOJOCHYB €0 cocyn 1 m TpyOky 2. HarpeBaror Bogy B cTakaHe Jo
30°C, momcTaBIAOT cTakaH mox cocyn 1 m B Tedenne 10 MHH pa3MemIMBaIOT B HEM BOJY MEIIATKOH, YTOOBI
XKHUAKOCTH B cocyae 1 Harpemach g0 TOH ke TeMiieparypsl. lI[puBoaaT B AefiCTBHE acIUpaTOp, U3MEPSIOT Pa3HOCTh
ypoBHeli h B MaHOMeTpe, Kak ObUTO YKa3aHO BBIIIC ISl AUCTHUTHPOBAHHON BOJBI, M, MMOJCTaBHB 3HaucHHe K,
BBIYHCISIOT 110 (opmyde (7) BEIHUMHY MOBEPXHOCTHOIO HATSDKEHUS s uccnenyemoit sxunkoctu mpu 30°C. To
e caMoe OBTOPSIOT mpH Temnepatype 40, 60, 80°C.

JlaGopaTopHasn padora 4.
DJIEKTPOKUHETHYECKHe CBOHCTBA KOJJIOMIHBIX PACTBOPOB

Henu pa6orbl. 1. O3HakomileHHE C SBIEHWEM diekTpodopesa. 2.0mpeneneHne CKOPOCTH IBUKEHUS
qacTull B 3JeKTpuueckoM mnone. 3.0mpeneneHue 3Haka 3apsiia ¥ BeTHYUHBI JIEKTPOKUHETUUECKOro MOTEHIHaIa
301 OEpIMHCKOH JTa3ypH.

Kparkue teopernuyeckue noJioxkenusi. [Ipu apmxenun TBepnoil yactuusl IDC paspblBacTcs MO Tak
Ha3bIBa€MOI MJIOCKOCTH (TpPAaHMLE) CKOJBXKEHHS C 0Opa3oBaHMEM 3apsHKEHHOM KONJIOWIAHOM YacTHLBI H
u(Qy3HBIX TPOTUBOMOHOB. BenuumHa 3apsna KOJJIOMAHOW YACTHLBI  XapaKTEpU3YeTCsl  BEIMYMHOM
JJEKTPOKMHETHYECKOr0 IOTEHIMaNa. Bce 3JeKTpoKHHETHYecKue sABIEHHA B JMO(POOHBIX 305X, a 3TO
3JIEKTPOOCMOC, 3JIEKTpOodope3, MOTEHIHAN TEeYEeHHs, MMOTEHIMAJ CEAMMEHTALUH, ONPENESIOTCS BEIMYMHON U
3HaKOM ¢ -ToTeHnMana. Bo MHOroM sTa BENMYMHA ONPENEISET M yCTOMYMBOCTH KOJUIOMJHOIO PacTBopa. OTy

Ype3BBIYAHO B@KHYIO B MPAKTUYECKOM OTHOLIGHHHM BEIMYMHY ONPEAEISIIOT OOBIYHO HA  OCHOBE
3NMEKTPOPOPETHUECKUX U3MEPEHUH.

Ecnmu B KOMIOMAHBIA pacTBOp OIYCTUTh JJIEKTPOABl M HAa HHUX CO3[aTh IIOCTOSIHHYIO Pa3HOCTh
MOTEHLHAJIOB, TO KOJJIOMAHBIE YacTULBl W Iu(Qy3HbIE MPOTHUBOMOHBI OyIyT IBUIaThCSl K IPOTHUBOIOJIOXKHO
3apsKEHHBIM 3JIEKTPOIaM.

JB>keHne 4acTUl] JUCIEPCHON ()a3bl OTHOCHTEIBHO AWCIEPCHOHHOM Cpenbl MOA JACHCTBHEM BHEIIHEro
ANEKTPUUECKOr0 MOl Ha3bIBACTCS AIEKTPOPOPE30M.

48



OnekTpodope3 00HAPYKUBACTCS SIKCIICPUMEHTAILHO T10 BBIJICIICHHUIO HA OJJHOM U3 3JICKTPOJIOB (MU OKOJIO
HEro) nucrnepcHo (aspl, a TaKKe MO CMEIISHUIO TPaHUIIBI Pa3/iena «KOJUIOUAHBIN PacTBOP—IUCIICPCHOHHAS Cpea
K OJHOMY U3 3JIEKTPOIOB.

3Hauenne £-noreHnuana (B BOJIbTaX) PACCUMTHIBAETCA U3 U3MEPEHHON B XOJIE OMbBITa CKOPOCTH JBHKECHUSI

JacCTHUl 1O YPaBHCHUTIO FCJ'II)MFOJ'IBH&‘CMOJ'IYXOBCKOFO:
4rnU
&=""1T 3002, (1)

r1e 5 U & — BA3KOCTh U JIMDJICKTPUYECKAs] MPOHUIACMOCTh CPE/bl Ha IPAHMIIE CKONBKCHHs, H — TpajreHT

MOTEHI[Maa BHEIIHErO JIeKTprueckoro noist; H =E/L, 31ech £ — NpUIOKEHHAS U3BHE Pa3HOCTh MOTCHIIMAJIOB
Ha anekTponax, B, L — paccrosHMe Mexay srekTponamu, cM; U — ckopocTh anmektpodopesa; 300° — mepeBomHOlM
MHOXHTEIb JUIS BBIMUCIIEHHUS & -TIOTEHIIMANA B BOJIBTAX.

3HayeHus ;, U &, NMOACTaBIsACMbIC B ypaBHeHHE I'enbMronbua-CMOmyXoBCKOro, 6epyres OObIYHO i

JUCIIEPCUOHHON cpefbl. [Ipy 3TOM, KOHEUHO, JO0MYCKAaeTCs HEKOTopas OlIMOKa, Tak Kak Oyiarofaps MOBBIIICHHOW
KOHIIEHTPALMK HOHOB 3HAYCHUS ; U & B JIBOMHOM DJICKTPUYECKOM CJIO€ MHBIE, YEM JUIsl AUCIIEPCHOHHON CPEIbl.

JUnist BOZIBI TIpY KOMHATHOM TEMIIEPAaType MOXHO C JJOCTATOYHOM TOYHOCTBIO NMPHHATH, uto & = 81, 5 = 0,01 IL

OTH 3HaYCHUS UCIIOIB3YIOTCS MIPH pacyeTe MOTEeHINala B JaHHOH pabore.

CkopocThb 35ekTpodopesa OnpeessioT, HCIIONb3Ysd METO IepeABUTaroIIeics rpaHuilbl. OH 3aKITI0YaeTCs
B TOM, YTO OKpAaIICHHBIA KOJJIOWIHBIA PacTBOP MOMEMIAIOT B 3JIEKTPOGOPETHUECKYIO SUCHKY, CBEPXY HAJTHUBAIOT
OOKOBYIO JKHJIKOCTh W HAOIOAAIOT 32 CKOPOCTHIO TIEPEMEIISHHUS TPAHUIIBI pa3zeia «30Jb—00KOBas KUIKOCTHY IO
JEHCTBHEM TPIIIOKEHHON K 3JIEKTpOAaM pa3HOCTH MOTeHIHaNIoB (£). B omHOM KoJeHe sidefiku rpaHuIla pasuena
TIOTHUMAETCA, TaK KaK KOJUIOMTHBIE YACTHUII MEPEXOMSIT B OOKOBYIO JKHUIKOCTh, B JAPYTOM — OITYCKaeTCs,
ITOCKOJIBKY KOJUIOHUIHBIE YACTHITHI IBIXKYTCS BTITyOh KOJUIOMIHOTO PacTBOpA.

bokoBast KuaKOCTh HE0OX0IMMAa JIJIST CO3IaHUsI TPaHUITEI pa3zena. [Ipu Be1Oope OOKOBOM KMIKOCTH K HEl
MIPENBSBIISIOT CIEAYIOMUE TpeOOBaHMS.

1. bokoBas KMIKOCTh HE JOJDKHA CONEPKAaTh KOATYJIHPYIOIMINX HOHOB M 10 CBOEMY COCTaBY JOJDKHA OBITh
ONHM3Ka K JUCTIIEPCHOHHOMN cpejie 30711, WHAYe MPH MEepexoJie YacTHUIl 305151 B OOKOBYIO JKHUIKOCTh OYJIET MEHSTHCS
TONMKMHA TU(PY3HOTO CII0S M, CIIENOBATENBHO, £ -TIOTEHIHAIL.

2. JIns momydeHusT 9eTKON TPaHUIlLl pas3jiesia HeoOXOaMMO, ITOOBI AJIEKTPHUIECKast TIPOBOAUMOCTE OOKOBOM
KHUIKOCTH OBbUTa paBHA WJIM HEMHOTro OOJbIIe >IEKTPHYECKOW NPOBOAMMOCTH 30is. BhImonaHeHHe 3TOro
TpeOOBaHUSI Ba)XHO €II€ U IOTOMYy, 4YTO oOJieryaer pacueTbl, TaK KaK IIaJicHue IOTeHIaja B
anekTpodopeTnueckoi TpyOke OyneTr MpOMCXOAWTh PAaBHOMEPHO M TPaJHEHT NOTEHIMajda Kak B 30J€, TaK U B
OOKOBOI JKHIKOCTH OyJIET UMETh OJMHAKOBOE IMOCTOSTHHOE 3HaueHne. Hammyumielt 60KOBOW JKHIKOCTHIO SIBIISIETCS
JMCIIEPCUOHHAs Cpesa u3y4aeMoro 30is1. Ee MOKHO BBIACINTH U3 MOPLMHU 30751 C MOMOILIBIO YIbTpaduiIbTpaLuy,
LEHTpU(YrupoBaHus WM 3aMOPaKUBaHUSL.

B HeCKOIBKO yNpPOIIEHHOM Cllydae MOXKHO IPUTOTOBHTH MOJEIBbHYI0 OOKOBYIO JKMIKOCTb, OCHOBBIBASICH
Ha YCJIOBUSIX ITOJIY4YEHUS UCCIEAYEMOTrO 30JIs.

IMpuGopsl um peakTuBbl. 1. DOiekrpodoperndeckas suerika. 2. VCTOYHHK ITOCTOSHHOTO TOKa
(manpsokenns) 1o 300 B. 3. Kon6sl Ha 200 cm® — 6 mr. 4.1 umaap wa 150 cv®. 5. Crakans Ha 50 cm® — 2 mT. 6.
IMunerkn tasueie — 2 mr. 7. 20%-ubii pactBop Ks[Fe(CN)s]. 8. Hacwimennsiii Ha xomoae pactBop FeCls. 9.
HuctunnupoBaHHas BOJa.

IMopsinok BbINOJHEHUST PadOThI.

BHUMAHHWE! Ha sueiiky momaercs Bbicokoe HampspkeHue! Bo n30exanme mopakeHHST TOKOM Bce
MOATOTOBUTENIBHBIEC U PETYIMPOBOYHBIE ONEPALH HA sUEHKE MPOBOAAT TOIBKO IPU OMKIIOUEHHOM HANPAICEHUU.
To e kacaercs pa30OpKu sUEHKH 71 MBIThA. 3ampemaercs KacaTbCs OTOJEHHBIX 4YacTel JIIEKTPOIOB,
CONPUKACATh UX, & TAKKE YKJIabIBATh 3JIEKTPOIbI BHE H30JIMPOBAHHBIX THE3I.

Ipucomosnenue 3ons Gepaunckou nazypu. bepaunckyio nasyps (rexcanuanodeppar (I1) sxemesa (1))
MOJTY4YaloT B pe3yIbTaTe XUMUYECKOH peakLuu:

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

st Toro yTo0bI OEPAMHCKYIO JIa3yph HOIYYUTh HE B BUE OCA/IKa, TAK KaK OHA HE PACTBOPHMA B BOJIE, a B
KOJUIOMJTHOM COCTOSIHUH, HCXOJIHBIE KOMIIOHEHTHl HEOOXOAWMO B3STh B HEIKBUBAJCHTHBIX KOJMYECTBAX.
BemecTBo, B3sTOE B M30BITKE, OyaeT 00pa30BBIBATH TBOWHON 3JIEKTPHUECKUN CIIOW MHLEIUIBI M ONPENENsTh 3HAK
3apsiia KOJUIOWHOM YacTHUIIBI.

Heobxoaumo coOmronaTh MOPSAOK B CMEMIMBAHUHM PACTBOPOB HMCXOAHBIX BELIECTB: K pa30aBICHHOMY
pacTBopy BellecTBa, KoTopoe Oyner B M30bITKe, MO KalisiM MPH MHTEHCUBHOM IE€pEMEIIMBAHUN J00aBIAETCS
pacTBop BelecTBa, KOTOpoe OYyAET B HEAOCTATKE.
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1. lonyuenue 3018 6EpAUHCKOU 1A3YPU C OMPUYAMENLHO 3APANCEHHLIMU KOATOUOHBIMU Yyacmuyamu. B 3
Kon6BI HaMBAOT Mo 150 cm® JUCTHUTMPOBAHHOW BOJIBI M B KKIYIO JIOOABJISIOT COOTBETCTBEHHO &, 9, 10 Kamenb
20%-noro pactBopa Kas[Fe(CN)s]. 3areM mnpu HMHTCHCHBHOM IIEpEMCIIMBAHUM BO BCE TPU KOJIOBI TJIa3HOU
MUIETKOM BJIMBAIOT MO | Karwie HachllleHHOro Ha Xxonone pactBopa FeCls. Tlomyuaror 300b GepiauHCKOW sa3ypw,
crabunmsupoBanHblii Ks[Fe(CN)eg], Murienia koroporo uMeer BU:

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

2. TTomyueHue 30151 OEPIMHCKOMN JIa3ypH ¢ MOJIOKHUTEIBHO 3apsSHKEHHBIMU KOJUIOM THBIMU YacTullamu. B 3
KOJIOBI HajmBaroT mo 150 cm® JUCTUUTMPOBAHHOW BOIBI U B KaXKIyro no0aBisaioT mo 1 kame pactsopa FeCls.
3areM MpH MHTCHCUBHOM IEpPEMEIIMBAHMM B KAyl KOJOY INIa3HOW MHIETKOM BimBaroT mo 1, 2, 3 kamm
pactBopa Ka[Fe(CN)s]. IMomyuator 30116 OepiaHHCKOH ma3ypu, crabummsupoBanHbii FeCls, muiiemma KoToporo
HUMEET BU/I;

{m[Fes[Fe(CN)s]3] - N Fe* - (3n—Xx)CI'}* - xCI".

[Tomyuennsle 301 OCTaBIsIOT Ha 5-10 MMH W B Te4YeHHE STOrO BPEMEHH IPOBEPSIIOT 3HAK 3apsia
KOJIJIOMTHOW YaCTHIIBI C MOMOIIBIO (PHIIBTPOBaIbHON Oymaru. Jlns manbpHelIed paOoThl MCHOIL3YIOT OIWH M3
30J1eli IO yKa3aHUIO IpenoaBaTess.

[oaroroeka npubopa k padore. OMycTUB 32KUMBI, CHUIMAIOT M TIPOMBIBAIOT CTEKJISTHHBIE YacTH Mpubopa
JUCTUIITMPOBAHHON BOJOM.

['oTOBAT GOKOBYIO JKHUIKOCTh, JIJIsl 3TOTO HAJIUBAIOT B KOOy 100 cm® JTUCTHJUTMPOBAHHOM BOJIBI, I00ABJISIOT
10 xamens 0,1 mons/mm® pactBopa KCl, comepikimoe TIATENBHO MEPEMEINBAIOT. 3aIMBAIOT OOKOBYIO KHIKOCTH
JI0 TIOJIOBHHBI KOJIEH TPEXKOJEeHHOW stueiiku 1 (puc. 1) m ycTaHABIMBAIOT SYEHKYy BEPTHUKAJIHHO HA OCHOBAHWUHU
IITaTHBA, CJIerka 3a)KaB ee cpenHee KOJIeHO B BUHTOBOM 3a)KUME (s4eiika JOKHAa MMETh BO3MOXKHOCTD CKOJIB3UTh
B 3axuMe). BcramusiorT asektpoabl 4 B KpaiiHue KosieHa sdueliku 1. BcmomoratenbHBIN cocym 2 U THIETKY
3aIONHAIOT UCCIEAYEMbIM 30J1eM 0e3 My3bIpeld M YCTaHaBIMBAIOT €ro C 3aKPBITHIM 32KMMOM 5 Ha INTATUBE Tak,
YTOOBI HOCHK MHIIETKH 3 pacroiarajics 1o OCH THe3/la ¥ He JOXOAWI J0 ero aHa Ha 3-5 MM. OCTOPOKHO OTKpBIBast
32)KUM 5, BBOJAT 30J1b B SUEHKY TaK, 4TOOBI CKOPOCTH MOABEMA JKUAKOCTH B KolieHax coctaBisuia 0,2-0,3 mm/c.
Korma amexktponsl 4 okaXyTcsl TOTPY>KEHHBIMH B JKHIKOCTh Ha 5-7 MM, 3aKHM 3aKPBIBAIOT. 3 KpalHUX KOJIEHAX
TP 3TOM JIOJDKHA OBITH YeTKasi TpaHHIa MEXIy 30J1eM U OOKOBOH KUAKOCTHIO. [lociie 3Toro BKIIFOUaloT HCTOYHHK
MMUTAaHUS | TTONAIOT Ha 3iekTpoasl 4 Hanpspkeaue 100-300 B mo ykazanuio nmpenogaBatess.

|

Puc. 1. Ilpubop mis HabmoaeHns 31ekTpodopesa

Buvinonnenue onwvima. OnpeneneHre 3IEKTPOKHHETHYECKOTO TIOTEHIWANA 3078 paccMaTpHBaeMbBIM
METOJIOM OCHOBAHO Ha OIPEeNICHIH CKOPOCTH TEPEMEIISHIS TPAHUIIBI 30JIS MO BIFSIHUEM 3IIEKTPUIECKOTO TOIS.
[omnepxwBas HampspDKEHWE HA AJIEKTPOAAX Ha MOCTOSHHO 33aJJaHHOM YPOBHE, depe3 KaKIble 5 MUH B TCUCHHE
roJTydyaca 3alyChIBAIOT MOJOKEHUE TPAHMIIBI 30JI B KaXK/IOM M3 KpalHUX KojeH. JlaHHbIe HaOIroAeHUT 3aHOCST B
tabmuity 1. HaGmiogaroT mosiBeHrne my3bIphKOB BOIOPO/a HA OJHOM W3 3JEKTPOJOB. 3aKOHYHMB HaOIIOAEHUS,
BBIKJTIOYAFOT UCTOYHHK IMUTAHUS U OTKIIOYAIOT OT HET'O JIEKTPO/IBI.

Tabmuma 1
OKcIleprMeHTaIbHBIE TJAHHBIC JJIEKTPODOPETHUECKUX U3MEPEHHH
E=..B; L=...cm
Ne T [MomoxeHre rpaHuUIbl B TIPABOM IMomokeHne TPaHuIBI B JIEBOM
’ KOJIEHE, CM KOJIEHE, CM
1 5
2 10
3 15
4 20
5 25
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[To maHHBIM TaOMHUIBI CTPOST rpaduK B KOOPIMHATAX MEPEeMEIICHHs TpaHullbl N — BpeMs Ui MpaBoro u
neBoro koneHa. [Jyis pacuera BenuurHbl (-MOTEHIINANA HCIIOIB3YIOT TUHEHHBINH y4acTOK rpaduka
_ Ahrl (2)
- reg,E
rae , = 0,001 ITa-c — Bs3koCTh BOABI, Ah — B35ITOE C IMHEHHON YacTH rpaduKa CMENIEHUE TPAHULIBI 307151 32 BPEMSI

T, cM; & — MBNIEKTPUYECKas NpoHuuaeMocTs Bofbl, ipu 20°C & —80,1; &, — seKkTpuyeckas MOCTOAHHAS, &, =

8,85-10™" ¢/m; E — pa3HOCTH NMOTEHIMANIOB HA AIEKTpoaax, B; L — paccTosHuE MEX Ty 3EKTPOaMH, H3MEPEHHOE
BJIOJIb KOJIEH U JYTU SIYEUKH, CM.

Ilocne MMOACTAHOBKHU IMOCTOSAHHBIX BEJIMYHH U MEPEBOJHBIX MHOKHUTEIEH YPaBHCHHUC YIIPOIIACTCA:
0,001-Ah-107-L-107 |

“=60.7-E.801.885.10 "
AhL
£=235— 3)
E
rae 60 — MHOXUTENb JJI TIepeBO/Ia MUHYT B CEKYH/IBI, 1072 — MHOXUTEND IS nepeBona Ah, L u3 cantmMerpoB B

METPBL.
B oxoHuaTenbHOM ypaBHEHUU Ah , L MOACTaBISIOTCS B cCaHTUMETpaX, 7 — B MUHyTaX; Ah/z — CKOpoCTh

NnepeMECIICHUA T'paHUIbI 30J14, cM/muH. PaccuuThIBaoT 5 -IOTCHIUAJ 110 JAaHHBIM CKOPOCTHU ABUKCHUS IJIOCKOCTU
CKOJIBKCHUS B ITPaBOM U JICBOM KOJICHAX. Ilo pe3yiibTaTamM Ha6J'II-OJICHI/II\/’I 1 pacucTOB ACIAal0T BbIBOJ O BEJIMYUHE U
3HaKeE g‘HOTeHHI/IaHa.

®opma otyera. OTUET IOKEH COAEp)KaTh HasBaHWE paOOTHI, ONMMCAHWE €€ eI, KPaTKMi KOHCITEKT
TEOPETUYECKOW YacTH, KpaTKyl0 METOAMKY TIPOBEJCHHUS OIbITa, CXEMaTHYECKUH pUCYHOK mpHOOpa s
HaOJIFO/IEHUS CKOPOCTH DJIEKTPO(POPE3a, 3aIOTHEHHYIO Ta0NHILYy, TPA(HKH, BEIMUCIEHUE £ -TOTEHIMAIa, BBIBOIBI.

KOHTpOJ’lb]—[LIe BOIIPOCHI

=

Uto Ha3wIBaeTCA dIEKTpodope3om?

Crpoenne MUIET OepaIuHCKO# nasypu, crabuausupoBanHbIx FeCls n Ka[Fe(CN)g].

3. Kak paccuntaTh BETHYHHY 3JIEKTPOKHHETHYECKOTO IOTCHIMAda Ha OCHOBE 3JIEKTPO(OPETHUECKUX
n3MepeHnin?

n

Jlureparypa
1. TIpakTiKyM 10 KOJUIOMIAHON XuMun: ¥YdeOHoe mocooue / [lox pen. M.U. I'enbdman. — CII6.: Jlans, 2005. — 256
c. (Yuebnuku mms By30B. CrienuansHas JIMTepaTypa).
2. T'empdmar M.U., Kosanesuu O.B., Octparor B.II. Komromagmas xmmms. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku i By30B. CrieninanbHas JTATEPATYPA).
3. Banesun C. A., Epodees b. B., [Togobaes H. 1. OcHoBbI pu3udeckoit u KoutougHoH xumMun. M., 1973.
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TecTbl K pyOexkHOIi aTTeCTAIIMOHHONH KOHTPOJILHOM padoTe MO JMCHUILINHE
«®Duznyeckas u KoJJIouIHas XumMus» (oopasuni) (OTTK-2, OITK-8)
B pamkax [Tonoxkenus o 6annbHO-peiTuHroBoi cucreme COI'Y.

Tect 1

No Tema Uwcno BompocoB Ilena Bompoca Cymma 6aJiioB

1 Tepmonnnamuxka (T/I). OcHoBHEIE 24 1 5
3akoHsl T/I. BHyTpenHsis sHeprus,
SHTANBINSA, SHTPOIHS, TEIUIOTa, padoTa.
1-24

2 Tepmoxumus. 3axon ['ecca. 13 1 5
W3zobapHasi, n30xopHas
TETJI0EMKOCTb. Y paBHEHUS
Kupxrodpa, Baur-T'opda
25-38

3 TepMmonunamuyeckue 14 1 5
NoTeHIHabl. DHeprus ['uodoca,

I'enbMronbia.
39-53

4 XUMHUYECKOe paBHOBECHE. 51 1 5
[Tpu3Haku, TUIIBI pABHOBECHSI.
Koncranrta paBHOBecHS.
54-105

5 PacTBOpBI 2JEKTPOIUTOB, 26 1 5
He3JIeKTponuToB. Kpnockomnus,
30ymmockomnus. Monnas cuia
PacTBOPOB.
106-132

O6mrast cymma 6aiioB paBHa 15

1 py0Oe:xxHasi KOHTpPOJIbHAsI padoTa, 3 cemMecTp
Baok 1
TepmoauHamuka - Hayka
0 B3aMMONPEBPAIIEHUSIX Pa3TMIHBIX (OpM pabOThI M 3aKOHAX ITHX MPEBPAILICHUN
0 B3aMMONPEBPAIICHUAX PA3THYHBIX (POPM XMMHUYECKHUX MOTEHIMAIOB U 3aKOHAX 3TUX IPEBPAILCHUI
0 B3aMMOIPEBPAIIEHUSIX PA3IMIHBIX (POPM 9HEPTHH M 3aKOHAX ITHUX HPEBpalllCHHU
0 B3aUMONPEBPAIICHUSIX PA3THIHBIX (POPM TEIUIOTHI U 3aKOHAX ITHX MPEBPAILCHHUN

MaremaTuueckas 3amuch 1-ro Hayaia TEPMOANHAMHUKHA

dQ = 6A+ U
oU =dQ + A
dU =dQ —dA
dU =0Q — 6A

N3onupoBanHas cucrema -

cHucTeMa, KOTopasi 0OOMEHUBACTCS C OKPY)KAFOLIEH Cpeoi BEIECTBOM, HO He 0OMEHUBACTCS SHEprHen
cHcTeMa, KOTopasi He 0OMEHHBACTCsI C OKPYKAroIel cpe/loil HU BEleCTBOM, HU dHeprueit

cHucTeMa, KOTopasi 0OOMEHHBACTCS C OKPY)KAIOLIEH cpesioi sHepruel, Ho He OOMEHHBAETCS BEIIECTBOM
cHcTeMa, KOTopasi 0OOMEHHBAETCsI C OKPYKAIOIIEH CPEeIoif U BEIECTBOM, U dHEPrUei

3akpeITas cucrema -

cucTeMa, KOTopasi He OOMEHHBAETCS C OKPYXKAOIICH CpeIoil HU BEIIECTBOM, HU SHEpPrueit

cucTeMa, KOTopasi 0OOMEHHBAETCS C OKPYKAIOIIEH CPeIoi 1 BEIIECCTBOM, U SHEPrHeH

cucTeMa, KoTopasi 0OMEHHBAETCS C OKPY)KaIOIIel cpeiol sHeprueii, Ho He 0OMEHHUBACTCS BELIECTBOM
cucTeMa, KOTopasi OOMEHHMBAETCS C OKPYKAIOIIEH cpeioil BEIIECTBOM, HO He OOMEHUBAETCS DHEPTUEH
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MareMaTrdeckas 3almch 1-ro Hayaga TCPMOANHAMUKHN

8Q = 6A+dU

dQ = A+ 86U
AU =dQ + oA
dU = dQ — dA

®dopmynupoBKa 1-ro Havaga TepMOJUHAMUKY:

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHHIO BHYTPEHHEH SHEPTrUH CHCTEMbI MIUHYC KOJMYECTBO Pa0OThI, COBEPUIEHHOW CHCTEMOW IPOTHB
BHEIITHUX CHII;

HW3MEHEHHe BHYTPEHHEH 9HEPTUH PaBHO KOIMYECTBY COOOIICHHONW CHCTEME TETUIOTHI MUHYC KOJIMYECTBO pabOTHI, COBEPIIEHHOH CHCTEMOM
MIPOTHUB BHEIITHUX CHIT,

HN3MEHEHHe BHYTPEHHEH SHepriH paBHO KOJIMUECTBY COOOIIEHHOM CHCTEMe TEeINIOTHI IUTFOC KOJIMYECTBO paboTh;

KOJIMYECTBO TETUIOTHI PABHO M3MEHEHHIO BHYTPEHHEH 9HEPTUH CHCTEMBI TUTIOC KOJTMIECTBO Pa0OThI, COBEPIIEHHON CHCTEMOW IPOTHB
BHEIITHUX CHIL

BHpa)KeHI/Ie 1-ro 3akoHa TEPMOAMHAMUKU JJI1 U3O0XOPHOT'0 IIpoHecca

du =4Q,
oU =oH
du =Q,
AU =Q,

Beipakenue 1-ro 3aKkoHa TEPMOIMHAMHKH J1JIs1 M300apHOro Mpolecca
oQ, =dH

0Qp, =dU-P-T)

Qp =dH -P-V

Q, =dU +P-V)

MaremaTHueckas 3amuch 2-To Hadyajia TEPMOAUHAMUKHU

f2-0
T
T >au
oS
dgs > R
T
T-dS=dH
BBIpa)KeHI/Ie 1'FO 3aKOHa TepMOI[I/IHaMI/IKI/I JJIA I/I3OTepMI/ILIeCKOFO HpOHeCCa
P
QT = R .T . In _l
2
Vv
QT = R .T . In _2
1
dQ=R-T-V -0V
dv
aQT:RT.VT

OTKpBITas cucrema -

cUCTeMa, KOTopasi He OOMEHUBAETCS C OKPYKAFOIIEeH CpeIoi HH BEIIECTBOM, HH SHEPTHEH

crcTeMa, KoTopasi OOMEHHBAETCS ¢ OKPYKAIOIIEH CpeIoi M BEIIECTBOM, M SHEpTHei

crcTeMa, KoTopasi OOMEHMBAETCSI ¢ OKpYKAIOIIEH Cpeloif SHeprHei, HO He OOMEHHMBAETCS BELIECTBOM
crcTeMa, KoTopasi OOMEHMBAETCSI ¢ OKPYKArOIeH Cpesioi BEIEeCTBOM, HO He 0OMEHHMBAETCSl SHEpIUe

Maremartuueckas 3alMCh 1-Tro Hadaga TepMOIMHAMHKH
Q=A+AU
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Q=A-AU
AU =Q+A
AU =Q-A

DHeprus - 3T0 Mepa CIOCOOHOCTH CUCTEMBI

CoBepIIaTh paboTy

OT/IaBaTh TEIUIOTY BO BHEIIHIOIO CPENy

CoBepIIaTh paboTy U 00IIast KAYECTBEHHAS Mepa JBIKEHHUS U B3aUMOJICHCTBUS MaTepUH
OT/IaBaTh BEIIECTBO BO BHEIIHIOKO CPEIY

CBolicTBa BHYTPEHHEH JHEPTHU CUCTEMBI B O0IIIEM CiTydae
beHKI_II/ISI COCTOAHUA CUCTEMBI

GbyHKIMSA mporecca

OKCTCHCHUBHas beHKI_II/ISI

WHTCHCUBHAas d)yHKHI/IH

(byHKIWS, paBHAs TEIUIOTE IIpoLecca

GbyHKIWS, paBHas paboTe mporecca

a0COIIOTHOE 3HaueHHE (DYHKIMU HEU3BECTHO

BripaxkeHus, cipaBeIIUBbIE IS H30XOPHOH TeroeMKocTH Cy OTHOTO MOJS HIeaIbHOro ra3a

KOH\

AU+W

BeipakeHue nepBoro Hauasia TepMOAWHAMUKH, 3alHCAHHOE C MCIOIB30BaHUEM paboThl cucteMbl W U TEIUIOTHI Tporecca Q,
HUMECT BUJ

Q=AU-W

Q=AU+W

AU=Q+W

AU=Q-W

W=AU+Q

BripaxxeHnusi, crnpaBelsiuBeIe I agmabaTHYecKoro mporecca ¢ uaeanbHbM razom (W - pabora cucremsl, Q - Temiora
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

[Ipormecc obpatumoro pacumperus | MOiIb HIEaTbHOrO Ta3a OT o0beMa V. no o0peMa V., B KOTOPOM H3MEHCHHE BHYTPEHHEH

SHEPTuu raza OymeT HanOOIIbIINM:

annabaTHIecKui

HU30TEPMUUYECKUI

n300apHBIN

HU30TePMHUYECKUH 10 00bEMa V1+0,5V2, 3aTeM n300apHBIH 10 V2

n300apHBIN 10 00bEMA V1+0’5V2’ 3aTeM U30TEPMUICCKHUH 10 V2
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Pabora cucremsl mpu 00paTEMOM H300apPHOM PACIIMPEHUH N MOJIb UI€ATLHOTO Tra3a OT 00bEMa Vl JI0 00bEMa V2

P(V " Vl)
nR(Ian— InVl)

0
-nCV(T2 - T1 )

Termmora mponecca npu O6paTI/IMOM HN30XOPHOM HArpC€BaHUU N MOJIb UACAJILHOI'O rasa OT TEMIICPATYPhbI Tl J0 TEMIIEpaTyphbl

TZBHpa)KaeTCH KaK:
nR(T . T1)
nR(InTZ— InTl)
nCV(T2 - T1)
nC (T -T)

P 2 1

Mepoii becriopsiika TepMOIMHAMHYIECKON CUCTEMBI SIBIISETCS:
SHTPOMHUS

SHTAJIBITHS

BHYTPEHHSISI SHEPTUsi

Temmeparypa

HNHTEHCUBHBIM CBOMCTBOM TEPMOJMHAMHUYECKON CUCTEMBI SIBISIETCS:
TeMIIepaTypa

BHYTPEHHSIS1 SHEPIUs

00BeM

SHTPONUS

B3zaumHbIe HIepexo/1bI TEIUIOTH U PabOThI H3ydaeT
IIEKTPOXUMHUS

XUMUYECKasi KHHETHKA

¢dboroxumust

TePMOANHAMHUKA

BJok 2

Tepmoxumus - pa3fen XUMAYECKOW TEPMOANHAMUKY, IOCBSALIEHHBIN UCCIEAOBAHNSAM |

HM3MEHEHUS] BHYTPEHHEN SHEPTUH XUMUUECKUX PEaKIUM
M3MEHEHMS KOJTMYECTBA SHTPOINHI XUMUYECKUX PEAKIIUH
TEIIOBBIX 3((HEKTOB XUMUUECKUX peaKIuii

M3MEHEHHUS HIIEKTPUIECKON paOOTHl XUMHUUECKIX PEaKIHiA

Kaxkue nporneccsl MpoTeKaroT IIPU PaCTBOPEHHUH BEIIECTB B Bozie?
XUMHYECKHE

¢uzngeckue

XUMHYECKHE H (PH3UIECKUE

MeXaHUYECKHE

Kaxkas repmommaaMudeckas GyHKINS BhIpakaeT H300apHbIi TertoBoi dddext?
(AU)vx
(AH)p.«
(AU)S'V
(AH)sp

Kak BbIPAKACTCA I/1306apHa$I TEIIOEMKOCTE?
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daF
C=( dT v
dG

C:(ﬁ)p
dH

C=( dr )
dH

C=( dT W

MareMaTuyeckoe BBIPAKCHUE I OHTAJIBITUN

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

TemnoBoit 3¢ ekt XUMHYECKO! peaKiuy paBeH:

CyMMe TeIIOT 00pa30BaHUs MPOAYKTOB PEAKIIUH U UCXOMHBIX BEIIECTB, YMHOXKCHHBIX HA CTEXUOMETPHUICCKHUE

KO3 PUIUEHTBI

Pa3HOCTH CyMM TEIUTOT 00pa30BaHMsI HCXOMHBIX M KOHEYHBIX MPOAYKTOB PEAKIINH, YMHOKCHHBIX HA CTEXHOMETPHUYECKHE
K03 GHUIMEHTBI

Pa3sHOCTH CyMM TEIUIOT 00pa30BaHMUs MPOAYKTOB PEAKLMH U HCXOJHBIX BEIIECTB, 0€3 yueTa CTeXHOMETPHYECKUX

K03 UIMEHTOB

Pa3sHOCTU CyMM TEIUIOT 00pa30BaHUsl NPOLYKTOB PEAKIMU U UCXOHBIX BELIECTB, YMHOKCHHBIX HA CTEXHOMETPHYECKUE
K03 GHUIMEHTBI

TemnoBoit 3¢ dekT XUMHUYECKOH peakIMy ONpeensercs o Gopmyre
AH =2 (v,AH Uﬁp,)ucx. -2(v;AH

AH = z(VIAH ou’p.)npod. + Z“(Vi AH oﬁp.)ucx.
AH = Z:(AH a6p,)np00. - Z(AH aﬁp.)ucx.
AH = Z:(Vi AH 06p. )npad, - Z:(VIAH oﬁp,)ucx,

o6p. )rlpad

HN3o6apras TemioeMKocTs (C,) BBIPaXKaeTCs PABEHCTBOM:

sc, - 46
ACe = CI(olATU)

N3o6apHas TeruroemMkocTs (C,) BBIpaxaeTcs paBEHCTBOM:

oH
C, ===
P=(5)e
ouU
c, =(=
\ (8T)V
ou
c, =%
P =GN
oH
Co =50

oT



W3zoxopnast TemioeMkocTs (Cy) BBIpaskaeTcst paBEeHCTBOM:

d(AH
AC, :LdT )
d(AH
AC, = (dT )
xc, - 84U)
dT
d(AU
aCy = (dT :

B coorBerctBUM C 3akoHOM JleGas, aToMHas TEIUIOEMKOCTh KPHCTAUIOB C OOBEMHON pEMIETKON MpPOMOPIIMOHATBHA a0COTFOTHON
TeMIIepaType B CTEIICHHU N, YKaXKHUTE YHCIIO N:
1

2
3
4

[Tpu oOpaTnmMoM M300apHOM HarpeBaHWHU HCATBHOTO JIBYXaTOMHOTO ra3a B KOJIMYECTBE 2 MOJIb TEMIepaTypa MOBBICHIACH Ha
50 K. Temtora 3toro npomecca paBHa n'R, rie R — yHuBepcanbHas ra3oBasi IOCTOSIHHAS. Y KQKUTE YHCIO N

187

276

320

350

454

Ormpenenure paboTy CUCTEMBbI IPH 00PaTUMOM a1Ma0aTHYECKOM PACIIMPEHUN UIICATBHOTO OJJHOATOMHOIO Ta3a B KOJIWYECTBE 3 MOJIb, €CIIU
TemIeparypa npu 3ToM ymessinmiack Ha 40K. Otser mpexcraBeTe B hopme n°R, rae R — yHuBepcanbHas ra3oBasi HOCTOSHHAs. BBEAUTE
YUCIIO N

30

125

180

247

264

BJaok 3
[onueiit muddepenman snepruu ['n66ca dG MHIMBHUIYaTHHOTO BEIIECTBA UMEET BT
TdS + VdP
TdS — PdV
VdP — SdT
-PdV - SdT

YacTHas npon3BoAHas SHEPruH | elbMrospla HHANBUIYaIbHOTO BELIECTBA 110 TEMIIEpATypE MPHU IIOCTOSHHOM 00beME paBHA
—P

\Y

)

(57),

W3menenne sHeprud ['mbOca NpH M30TEPMHUYESCKOM PACIIMPEHMH 1 MOJb HIEalbHOrO IIBYXaTOMHOTO Ta3a B HHTEPBAJS
00BeMOB V1 - V2 pu Temrieparype T
3 .
- ZRTIn2
Z 1

—ERTIH5
2

"
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V.
RT 2

1

RTln5

"
g
—RTIn2

8

YpaBHeHHe FI/I66C3-FGHBMFOHBH3 MOXCT UMCTh BU/] (B03MO)KHO HCECKOJIbKO BApHUAHTOB IMPAaBHUJIbLHOI'O OTBeTa)I

g = FdP — SdT
NS,
T __ A
aT |~ T
G:H+T[E]
3T},
A
a? s
ar | T
P
[ 8G
o,

AG = AH +T[%]
a7 s

XUMHUYECKUE PEaKIu, Al KOTOPBIX CTaHIAPTHOE M3MEHEHUe dHepruu ['ub0ca Oonblie CTaHAAPTHOIO M3MEHEHUs SHEPTUU

I'enbMromnbiia (M3MeHEHHEM 00beMa KOH/ICHCUPOBAaHHbBIX (ha3 nmpeHedpeysb):

Ca(OH) +CO_ =CaCO. +HO
2(p-p) 2(r) 3(tB) 2 (k)
CaO +CO_ =CaCO
(rB) 2(r) 3(1B)
2AsH. =2As +3H
3(r) (1B) 2(r)
Pb +PbO_ =2PhO
(TB) 2(1B) (TB)
+Sbh O +4C =2Sb +4CO
2 4(tB) (1B) (TB) ()
Si  +2LiO0 =Si0O_ +A4Li
(TB) 2 (tB) 2(tB) (tB)

CBoiicTBa XUMHYECKOTO ITIOTEHIIMAIA KOMIIOHEHTA CHCTEMBI B O0ILeM ciydae:
(YHKLIUS COCTOSHHS CUCTEMBI

($byHKIMS Tporecca

9KCTEHCUBHAS ()yHKIHSI

WHTEHCHBHAS ()YHKLIHS

(GyHKIUS, paBHAS TEIUIOTE IpoIiecca

(¢ yHKIMS, paBHas paboTte mporecca

a0CONIOTHOE 3HaYeHHe (PYHKIIMU PaBHO MaplUUalbHOW MOJIbHOM sHeprun ['nddca

Temnnocoaep:xaHue pacuIMpPeHHON CUCTEMBI — 3TO -
SHTPONHUS

SHTAJIBINSA

BHYTPEHHSS SHEPT U

TeMIepaTypa

DKCTEHCHBHBIM CBOWCTBOM TEPMOIMHAMHYECKON CUCTEMBI SIBJISICTCS:
TeMIepaTypa

JIaBJICHHE

o0beM

KOHIIEHTPALIHSI
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B3auMmHbIe Iepexo/Ibl TEIIOTHI U paObOThI U3YYaeT:
IIEKTPOXUMHUSI

XMMHUYECKass KHHETHKA

(dboroxumus

TEPMOIMHAMHKA

JKuBas KiieTka sSBJISETCS:

OTKPBITON TEPMOJTUHAMHYECKON CHCTEMOK
3aKpBITON TEPMOIUHAMUYECKON CUCTEMOMN
HU30JIMPOBAHHON TEPMOAMHAMUYECKON CUCTEMOM
HE SIBJISIETCS TEPMOIMHAMUYECKOH CUCTEMOM

[Ipu mpoTrekaHuu peaxkuu N2+3H2:2NH3

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

Temnootii a¢dexr (AH) peakiyn 2Mg+COZ=2MgO+C paBeH:

237,7 xJI»x/Momnb

-345,6 xJI>x/MOIb
-541,4 x]JIxx/mMomnb
-809,6 xJI:x/MoIb

Paccumnrath KanopuitHOCTh IpOAYKTa, comepxkaiiero B 100 r mpoxykra 11,6 T 6enxos, 0,3 1 xxupoB 1 5,0 T yriieBOAOB. KaJIOPUHHOCTH OSITKOB
u yrieBogoB — 17,1 kmx/r, xupoB — 38,8 Kxmx/T

228,8 xx/100r

375,23 xIx/100r

295,5 xx/100r

669,12 x/Ix/100r

BJok 4

VKaxkuTe IPU3HAKM XHMHUYECKOT0 PABHOBECHS, €CITH B KauecTBe KpuTepHs ucmoib3yercst Ci = const:
KUHETUYIECKUH (IMHAMUYIECKUH);

tepmomuHamuaeckuii (T = const, P = const);

tepmomuHamuaeckuii (T = const, V = const);

koHteHTparmonHslii (T = const, V = const);

kouteHTparonnsiii (T = const, P = const).

VKaXuTe IPU3HAKM XHMHUIECKOTO PABHOBECHS, €CITH B KAUeCTBE KPUTEPHs HCIIONB3YETCs pi = CONSt:
KUHETHIECKUH (IMHAMUYICCKIH);

tepmomuHamuaeckuii (T = const, P = const);

tepmomuHamuaeckuii (T = const, V = const);

koHteHTparonHsii (T = const, V = const);

kouteHTparonnsiii (T = const, P = const).

VKakuTe TPU3HAKH XUMHUYECKOTO PABHOBECHSI, €CITH B KQUECTBE KPUTEPHS MCIIOIb3YETCS U =0:
KHHETHYESCKUH (AMHAMUYECKIH);

tepmomuHamuaeckuii (T = const, P = const);

tepmomuHamuaeckuii (T = const, V = const);

koHTeHTparonHsii (T = const, V = const);

kouteHTparonnsii (T = const, P = const).

Vxkaxxure MPU3HAKU XUMHWYCCKOI'O paBHOBECHS, €CIIU B KAYCCTBEC KPUTCPHUA UCTIOIB3YCTCA AG r =0:

KWHETUYECKUH (TMHAMHYECKHIT);
tepmomuHamuaeckuii (T = const, P = const);
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tepmonuHamuaeckuii (T = const, V = const);
koH1eHTparuonHblid (T = const, V = const);
koHnenTparonusiii (T = const, P = const).

Vkaxkure MPU3HAKU XUMHWYCCKOI'O paBHOBECHUS, €CIIU B KAYECTBEC KPUTCPHUA UCTIOIIB3YCTCA AAI’ = O :

KUHETUYECKUH (TMTHAMHYECKHIT);
tepmomuHamueckuii (T = const, P = const);
tepmonuHamuaeckuii (T = const, V = const);
koHIeHTparrorusii (T = const, V = const);
koHIeHTparoHusiii (T = const, P = const).

Tums! paBHOBeCHH B 00paTUMBIX Ipoleccax, nporekaromux no cxeme NHsry + H2Op — NHiOHp):
TUApaTanys BElecTBa;

TUAPOJIH3 [0 KaTHOHY;

reTeporeHHas XUMUUecKas peakus;

TOMOT'€HHAs! XMMHUYECKas PeaKius;

PacTBOPEHHE U IUCCOLMANHS MaTopacTBOPUMOTO B-Ba;

Tunsl paBHOBECHIT B 00paTHMBIX MPOLIECCaX, MPOTEKAOIINX Mo cxeme Hary + Clygy — 2HCl
TUpaTalys BellecTBa;

reTeporeHHas XMMUYecKas pPeaxius;

rOMOT€HHasi XUMHYECKask PeaKIys;

3NEKTPOIUTHIECKAsT AUCCOIUAIINS;

PacTBOPEHHE U TUCCOLHMANHS MalIOpacTBOPUMOTO B-Ba.

Tunel paBHOBecHi B 00paTHUMBIX Ipolieccax, MPOTeKaroIux no cxeme Mg ?g) + HyO( — MgOH zrp) +H zrp) :

THApaTalys BELecTBa;

THAPOJIH3 MO KaTHOHY;

THAPOJIH3 [0 aHHOHY;

TOMOT'€HHAs XUMHUYECKas PeaKius;

pacTBOpeHHEe U AUCCOLHALINSA MAIOPACTBOPUMOro B-Ba.

Tumnel paBHOBecHl B 00paTUMBIX Iporieccax, npotekatormx no cxeme CuSOs - S5HyO ) —CuSO4go+5H20
TUpATalys BEIIECTBa;

JeTHIpATAalHsl BEIIeCTBa;

reTepOreHHast XUMHUIECKask PeakiusL;

TOMOT'CHHAs! XUMUYECKask PEaKIIusL;

PacTBOpPEHHE U JUCCOLMALIUS MaTOPAaCTBOPHMOTO B-Ba.

TwuITBI paBHOBECHIA B 0OpaTHMBIX Iporieccax, nmporekarorux mo cxeme CaCl 5y + 6H20 — CaCly - 6H0):
rujipaTanys BEeUIeCcTBa;

JIeruiparanus BeIecTBa;

TETCPOrcHHas XUMHUYCCKas PEAKIIUA;

TOMOr¢HHass XUMHUYECKas pEaKIusi;

pacTBOpeHHE U TUCCOLUALIUS MAJIOPACTBOPUMOro B-Ba.

Twursl paBHOBecHil B 00paTHUMBIX Ipolieccax, nporekaromux mno cxeme HaPOsp) — H zrp) + H,PO Z(p) :

THApATaNys BEIeCTBa;

reTeporeHHas XUMUYecKas peaKius;

TOMOT'CHHAs! XUMHUYECKast PEaKus;

ANIEKTPOIUTHYECKAST AUCCOLIHALIHS;

pacTBOpeHHEe U AUCCOLHALINS MAIOPACTBOPUMOro B-Ba.

Tumner paBHOBecHit B 00paTHMBIX ITpoLieccax, MpoTekatomux no cxeme PO in) +H0 ,,— HPO i(p) +OH,:

TuapaTalyrs BCIIECTBA,
TUAPOJIN3 IO KaTHUOHY,
TUAPOJIN3 IO aHUOHY;,
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TOMOI'CHHAasA XUMHUYCCKasA pCaKIHs,
QJICKTPOJIUTHYICCKAA AUCCoranus.

TepMO}:[I/IHaMI/I‘IeCKOG YpaBHCHUSA, OTpaXKaroue BIUAHUC U3MCHCHUEC TEMIICPATYPHI IIPpU chonst, Ha COCTOSIHUEC XUMHNYECKOI'O
paBHOBECUA:
AGy(T)=—RTInK ,+RTh I,

AA((T)=—RTin K¢ +RTinTI¢_

dnKp AH,
dT  RT2
dinK¢ _ AUy
dT _RT2
dinK,  Av
P P

TepMOZ[I/IHaMI/I‘IECKOe YpaBHCHUA, OTpaXaromye€ BIIUAHUC U3MEHCHUEC TCEMIIEPATYPbl MPpHU V:COHSt, Ha COCTOSAHUEC
XUMHUYECKOI'0 paBHOBECHUS:
AGy(T)=—RTInK ,+RTh I,

AA,(T)=-RTIn K +RTIn Tl

din K, AH;
dT RT?2
dinK¢e AUy
dT  RT2
dinKy  Av
P P

TepMOZlI/IHaMI/I‘IeCKOe YpaBHECHUS, OTpaXaroINEe BIIUAHNE U3MEHCHUC NAaBJICHUS IIPpU T= COﬂSt, Ha COCTOAHHUC XHUMHUYCCKOI'O
paBHOBECHS:
AG(T)=—RTIK ,+RTInTI,_

AA((T)=—RTin K¢ +RTinTl¢_

dInKp AH[
dT  RT2
dinK e AUy
dT _RTZ
dinKy  Av
P P

TepMomuHaMudeckoe ypaBHEHHUS, OTpakalollye BIMSAHHE M3MEHEHHEe cocTaBa mpu | = const, P = const, Ha cocrosHme
XMMHYECKOTO PAaBHOBECHSI:
AG,(T)=-RTIK ,+RTInIT

r p Po

AA,(T)=-RTin K¢ +RTI Tl

din K, _ AHy
dT RT?2
dinkKe AUy
dT  Rrt2
dinKy  Av
&P P

TepMomuHaMudeckoe ypaBHEHUS, OTpaXkKarollde BIMSHIE H3MEHEHHE coctaBa mpu 1 = const, V = const, Ha cocrosiHHe
XUMHUYCCKOI' O paBHOBeCI/ISIZ
AG,(T)=-RTInK p+RTINTT,
AA((T)=—-RTh K¢ +RThTI¢_
din Kp _ AH;
dT RT?
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dinK c _ AUr

dT RT2
dnKy _ Av
P P

BrIpakeHne KOHCTaHTBI paBHOBecHs st peakuun Fe;0sg + 3Haw — 2Feq + 3H20(y (Tima aA + bB — qQ + dD):

Pd
Ky :%
I:)B
P
K, =L
I:)B
— PQ'PS
Kp - b
PB
q
_Po
Kp ==
Pg
K,=—"2
PA

Beipaxkenue KoHCTaHThI paBHOBecust st peakimn 2COy + SOaty — Sepoms) T 2COxr (Trma aA + bB — qQ + dD):
Po-Pb
K —

P~ ps-Pg
d
Kp:i[;
I:)B
_P

" PiPe

P,-PS

__.Q'p
Kp_ pb
B

P3PS

Kp:Pa.Pb

A'TB

Bripakenne KoHCTaHTHI paBHOBecHst st peakiun CSygx) + 302ty — COyry + 2SO,y (THma aA + bB — Q + dD):
Co-C
_-Q'~D

Ca-Cp

c

Q
K =
P pa.pl

Bripakenne koucrantsl papaoBecust st peakimu 2CrClsg + 3Hayy — 6HClyy + 2Cr (Trmma aA + bB — qQ + dD):
Po-P

Q "D
K —

P~ py-Pg
Pd
Ky =02
B
K, =1
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d
_Pg-PD

K. =
’ pi.pl
q
_Po
Kp=—2
Pe

Beipaxkenue koHcTaHThl paBHOBecHst st peakuuu 4NHspy + 50,1 — 6H20(y + 4NO(py (Tma aA + bB — qQ + dD):

Co-Cp
° CaCp
Pq-P
Kp=—-2—2
Pa-Pg
Pd
Kp= D
PAPs
K,=1
pd.pd
K, =— -
P3.PY

BoIpakeHre KOHCTaHThI paBHOBecHs st peakimn Hay + 3Fe20300 — 2Fe304 + HoO(ry (Trma aA + bB — qQ + dD):

Pd
Kp:_Db
Ps
PD
K,=-2
B
K, =1
q
_Pq
Kp =—
Pg
Pp
Kp =—
Pa
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Py PS

K, = o7
K,=1
d
Pg-PD
K, = .
PA-PR

Bripaxkenune koHctantsl papHoBecust st peakimu CH3OH ) + CHzCOOH;0—CH3COOCHs3(p) + HoO( (Tma aA + bB — qQ
+ dD):

_CqCp
¢ Ca-Cg
Pq-P
Kp=—2—2
Pa-Pg
P

a
APB

o
U O

Bripakenune koncrantsl papaoBecust st peakiun CHCls 0 + Clogy — CClyy + HCl(ry (Tuma aA + bB — qQ + dD):
d
K, = Po

P pb
PB

d
_Pg-PD
Pi.p2
q
_Po

_pBb

p

Kp

[Ipu HexoTOpOIt TEMIIEpaType B CUCTEME A(r) + B(r) ‘—‘»C(r) + D(r)’ HAXOJISIICHCS B XUMHUYECKOM pPaBHOBECHH, KOHIICHTPALINH A,

B, C u D cocraBunu cooTBeTcTBEHHO 6, 2, 4 1 3 Mob/n. KakoBa KOHCTaHTa paBHOBECHSI ITPU ITAHHOW TeMIeparype
1

2
4
0,5

CootHomenne Mex 1y koHcrantamu paBaoBecus Ky i Ke miast peakuun SOy + Clagy — SO2Clary
K=K

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

CootHomrenne Mex a1y KoHcTaHTaMu paBHoBecust K, u Ke mumst peakiim Spows) + O2¢r) — SOary:
K,=K.
K.=K, (RT)®
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K,=K.-RT
K=K, RT
CootHomrenne Mex a1y kKoHcTanTamu paBHoBecust Kp u Kc st peakumut 3Hyry + Nory —2NH3r:
K,=K.
K.=K, (RT)?
K,=K.-RT
K.= K, RT
CoorHotienne Mexay koncrantamu pasaoBecus Ky, u Ke ans peakiuu PClsiy —PClsy + Clay:
K,=K¢
K.=K, (RT)
K,=K.- RT
K.= K, RT

CoortHotienre Mexay kKoHctantamu paBaoBecus Ky, u Ke as peakiun FeCls + 6H.0 — FeCls - 6H20:
K,=K¢

K,= K(RT)®
K.= K, (RT)?
K.= K, (RT)®

CootHourenne Mexay kKoHcTanTamu paBHoBecust K, u Ke muist peakiin CeHgry + 3Har — CeHiogn:
K=K, (RT)?

K,=K(RT)?

K=K.-RT

K=Ky RT

CootHorenue Mexy koHctanTamu paBHoBecus K, u Ke s peakuun CeHery — 3CoHo:
K, = K(RT)®

K,= K(RT)?

K=K, (RT)?

K=K, (RT)®

CootHortrenue Mexay koHcTanTamu paBHoBecust K, u K must peakin CuSOs - 5H2O ) — CuSOspg+ SH2O0w:
K, = K(RT)®

K,= K(RT)®
K,= K(RT)®
K.= K, (RT)®

CootHomenne Mex 1y KoHcTrantamu paBaoBecus Ky 1 Ke miast peakunn 2Fe(OH)3u9 — Fe203a0 + 3H20w:
K,=K.

K=K, (RT)®

K= K(RT)?

K.=K, (RT)®

CootHomenne Mex 1y KoHcTtantamu paBaoBecus K, i Ke mist peakuun CaCl, - 6H,0) —CaClyug + 6H20
K,=K.

K= K(RT)®

K.=K, (RT)®

K=K.-RT

Marematuueckoe BEIpaKCHNE YPaBHEHHS U300apbl XAMUIECKOIN PEaKIy B HHTETPAIbHOH (opme:
in ez _ AH; [1_1J

K R
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dInKp _ AH,

dT  RT"
dinK, AU,
dT  RT?

MateMaTudeckoe ypaBHEHUE U300apbl XUMUIECKON peakiuu B auddepeHmansHoi Gopme:

In -2 :AHr(l_lj
K, R\, T,
din szAHr

dT  RT"

dink , AU,

dT  RT?
AA, =-RTInK,

MaremaTHueCKOe BEIPAKECHHUE H30X0Pbl XUMHUCSCKOM PeaKIiy B MHTErPaIbHOU (hopMe:

ey _AH (11
K, RI(T T,

dlnlép AH,
dT  RT
dinK, AU,
~dT  RT2

MaremaTnueckoe BEIPaKCHHUE #30X0Pbl XUMIYECKOH peakiy B T depeHunaIbHoi hopme:

| Ke, AU (1 1

n = e

K, R\ T,
din Ko _ AH,
dT  RT'
dink', AU,
dT  RT?
K = P3-Pp
P a b
PA 'PB

MaremaTu4ecKoe ypaBHEHUE U30mepMbl XUMUUECKOHN peakuuu npu P=cons:

pd.pg
AG—RT[ln‘j D—anp]

P3PS

AA, =-RTInK,

AG, =-RTInK,
- P3PS
P b

MaremaTudeckoe BEIpaKeHNE YPaBHEHHS uzomepmut ipu V=const:

pd . pd
AG:RT[Ing D—|nKp]

P2 P8

d
C-Ch
b
Ca-C3

AA, =-RTInK, +RTIn
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AA, =-RTInK,

AG, =-RTIn Kp
MaTeMaTI/I‘IeCKoe BI)Ipa)KeHI/Ie ypaBHeHI/ISI u3omeprt XI/IMI/I‘I@CKOﬁ peaKHI/II/I HpH AGr:O:
q . pd
AG =RT| In 5 —In K
PA Ps
d
cd.ch

AA; =-RTInK; +RTIh—2——
Ci-Ch
AA, =-RTInK,
AG, =-RTInK,

MaremaTtuueckoe BBIPAXKCHUEC YPABHCHUS U30mMEPMblL XHMHYECKOU pCakuuu nmpu AAr:O:

cQ c:d
AA, =-RTInK; +RTIn——
Ch-

AG =RT In -InK,
AA, =-RT In KC
AG, =-RTIhK,
MateMaTHuecKkoe BeIpaykeHHe ypaBHEHHUS 3aBUCHMOcTH Ky ot P:

K P
Ih—2 = Avin -+

X1 P2

In ey AU (1 1
Kcl R\T, T,
In sz :AHr i_i
Kp, RIT1 T

RS

" pz.pl

K

MaTeMaTI/ILIeCKOe BBIpa)KeHI/Ie 3aKOHa ,Z[eﬁCTByIOH.[I/IX MaccC st paBHOBeCI/IH B UJICAJIBHBIX CUCTEMAX:
q pd
K, = PaPp

P2 .PS
In sz :AHr i_i
Kp1 R\T, T,
T Aur{l_ L J
K, R\T, T,
n—*2 _ Ayin L
X1 P2

Baoxk S.

PacTBoOpsI - 5TO

JIBYXKOMITIOHEHTHBIE TOMOT€HHBIE CUCTEMBI
MHOIOKOMITIOHEHTHBIE TOMOT'€HHBIE CHCTEMBI

CMECH HECKOJIBKHX BEILECTB

CHCTEMBI, IPX 00Pa30BaHNH KOTOPBIX BBIAEIAETCS TEIUIOTA



KonmuraTuBHEIME CBOWCTBAMH PAacTBOPOB HA3BIBAFOTCS TAKHE, KOTOPHIC OPEICIISIOTCS
TIPUPOOH YaCTHI]

KOHLICHTpAaIMeH YacTHIl

pa3MepoM YacTHuIl

TIPUPOJION PaCTBOPUTENS

Kakoe YPaBHCHUC MPAaBUJIbHO NNEPEAACT CBA3b MEXKAY U30TOHUYCCKUM KOS(l)(l)I/IHI/IeHTOM BaHT-FO(i)(i)a " CTCIICHBIO
Jucconyanuu ciadoro 3J'IeKTpOJ'H/ITa?

i=1-(v+1l)a

i=1+(v+1)a

i-1=(v-1«

i+1=(v+1a

AHOMamnbHas TOJBIYKHOCTH HOHOB THJIPOKCOHHS B BOJIHBIX PacTBOpax OOBSCHSETCS:
3eKTpodopeTHICCKUM IPHEKTOM

penakcaioHHbIM 3¢ dexTom

yYMEHBIIEHUEM BS3KOCTH PacTBOpa

CHHW)XKCHUEM CTCIICHU AUCCOoUaIllnn

YBEIIMYCHUEM CTCIICHU AUCCOHMAlIuN

scra)eTHBIM MEXaHM3MOM MepeHoca MPOTOHA

YBECIIMYCHUEM KUHETUYECKOH OHEPIrunu HOHOB

3HaueHue, Kakoro CBOICTBA JODKHO OBITh H3BECTHO AJISL pacyeTa CTENeHHU IUCCOLMALUM CIa00ro 3JeKTPOINTa B pacTBOpE
JAHHOW KOHILIEHTpaIu?

MOBBIILICHUE TEMIIEpaTyphl KUIIEHUS PacTBOpa

TemnoTa 00pa3oBaHUs PaCcTBOPA

K03 GHUIMEHT NPETOMIICHHSI PACTBOPHUTEIIS

BS3KOCTb pacTBoOpa

TeMIlepaTypa 3aMep3aHusl PaCTBOPUTENS

3HaueHne, Kakoro CBOIMCTBA JOJDKHO OBITh H3BECTHO IS pacyera CTENEeHH AUCCOLHMALINHN C1aboro 3IEKTPOIUTA B PaCTBOPE
JAHHOW KOHILIEHTpAIu?

napIyaIbHbIA MOJIBHBIH 00bEM PaCTBOPUTEINS

YIEIbHBIN BEC PACTBOPA

TemIepaTypa KHIIEHHUsI paCTBOPHUTEIIS

K03(UIMEHT aKTUBHOCTU PACTBOPHUTEIIS

MOHIKEHUE TEMIIEpaTyphl 3aMep3aHus pacTBoOpa

3HaueHne, Kakoro CBOIMCTBA HY)KHO 3HATh IS pacdeTa CTeNeHN JUCCOLMALNHN C1adoro 3JIEKTPOINTA B PACTBOPE TaHHON
KOHIIEHTpaIuu?

yIenbHasl TeII0EMKOCTb

TEIUI0Ta 00pa30BaHUSA

OCMOTHYECKOE TaBJICHUE

PacTBop KHITMT TIpH TeMIiepaType:

OoIbIIEH TEMIIEpaTyPhl KHITEHHUS PACTBOPUTEIIS

paBHOW TeMIepaType KUIEHHUsS] PaCTBOPUTEIIS

HIDKE TeMITEpaTypbl KUIIEHHUS YHCTOTO PACTBOPUTEIIS

TIPY CPEIHEN TeMITepaType KUIIEHHST MEXLy TEMIIepaTypaMy KUIIEHNS! pAaCTBOPHUTENS M PACTBOPECHHOTO BELIECTBA

Kakue BeTMUMHBI CBSI3aHBI 3aKOHOM MOHHOM CHIIBI?
HOHHAS CHJIA U IIOJABIDKHOCTH

KOHLEHTPALUS U 3JIEKTPOIIPOBOJHOCTh

HMOHHAsI CUJIa ¥ YKCIIa IepeHoca

3apsii MOHA U KOHLIEHTPALUSA

HMOHHAs ciia U KO3(pPUIIMEHT aKTHBHOCTH
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Paz6aBneHHBI pacTBOp PaCTBOPEHHOI'O BELIECTBA 3aMep3aeT IPH TeMIepaType:

OorbINel TEMIIEpaTypHl 3aMEp3aHus PaCTBOPUTEIS

paBHOI TeMIlepaType 3aMep3aHusl PACTBOPUTEINS

HIDKE TEMIIEpaTyphl 3aMEp3aHU YUCTOTO PaCTBOPUTENS

IIpU CpeAHEN TeMIlepaType 3aMep3aHus MEXIy TeMIIepaTypaMy 3aMep3aHus PaCTBOPUTENS M paCTBOPEHHOTO BEIECTBA

PacTBOpuMOCTB — 3TO -

KOHLICHTpaLus pacTBopa

MakKCUMaJIbHO BO3MOXKHAsI KOHIICHTPpAIXs pacTBoOpa
KOHIEHTpalusa HACBIMIEHHOI'O pacTBOpa

CKOPOCTb PaCTBOPEHHUSI BEIECTBA

JlaBrneHune mapa HaJ paCTBOPOM:

BBIIIC OABJICHUA NTapa Hall YUCTBIM PACTBOPUTEIIEM
HWKE OaBJICHUS Mapa HaJl YUCTBIM PpACTBOPHUTEIIEM
PaBHO AaBJICHUIO Mapa Hal YUCTBIM paCTBOPHUTEIIEM

PaCTBOp 3aMEp3acT IpU TEMIICPATYpPE:

Oonbllel TeMIepaTypbl 3aMep3aHHs PaCTBOPHTENS

PaBHOM TeMIlepaType 3aMep3aHUs PaCTBOPHTENS

HIDKE TeMIIepaTypbl 3aMep3aHusl PacTBOPUTES

IPY CPEIHEH TeMIepaType Mex/ly TeMIIepaTypaMH 3aMep3aHusl PACTBOPUTENSI M PACTBOPEHHOT'O BEIIECTBA

BriOeprTe HEBEPHBIN OTBET: 3JIEKTPOIUTAMH MOT'YT OBITh BEILIECTBA -
TBEPJIbIC

KUJIKHE

ra3oo0pasHble

Temneparypa KAIIEHUS — 3TO TEMIIEPATYPA, IIPU KOTOPOMU:
KUJAKOCTh UCIIapACTCA

KUIKOCTh 6I>ICTpO Hucnapsercs

nap006pasoBaHI/Ie TMPpOUCXOAUT BO BCEM o0beMe KHUIKOCTH
JaBJICHUE ITapa ) XUAKOCTH CTAHOBUTCS paBHO BHCIIHEMY JaBJICHUIO

IoBeIIeHNE TEMIIEPATYPHI YBETHUHBAET B3aUMHYIO PACTBOPUMOCTD BEILIECTB!
BO BCEX CIIydasx

TOJIBKO KOT'JIa TIPOLIECC PACTBOPEHUS IK30TEPMUIECKUH

TOJIBKO KOT'JIa IPOLIECC PACTBOPEHHUS IHAOTEPMUUECKUN

TIIPU YCIIOBUH YBEIUYECHUS SHTPOIIUU

VY TBepKIeHHUs, CIIPaBEUIUBBIE AT Y0YTHOCKONNYECKOH KOHCTaHTBL:

3aBHCHT TOJIBKO OT CBOWCTB PACTBOPUTEIS

3aBHCHT OT CBOMCTB PACTBOPHUTEIISI H PACTBOPEHHOTO BEIIECTBA

3aBHCHT OT CBOMCTB PACTBOPHUTEIIS 1 KOHLIEHTPALMH PAacTBOpa

3aBHCHT OT TEMIIEpATyphl M KOHLIEHTPALMH PacTBOpa

YBEITMYHMBAETCS C POCTOM COOTHOILICHHUS YAEIbHON TEIIOTHl UCIIAPEHNUS K KBAIPaTy TEMIIEPaTyphl KUTICHHS
YMEHBIIAETCS C POCTOM COOTHOLIEHUS YEIbHON TETIOTHI UCTIAPEHNS K KBaApaTy TEMIIEPATyphl KHUIICHUS

Meron uccnenoBaHus pa30aBICHHBIX pACTBOPOB, OCHOBAHHBIM Ha CPAaBHEHWH TEMIIEpaTyphl Hayalla KUIIEHU pacTBOpa U
TEMIEPATYPBI KUIIEHUS pACTBOPUTEIIS IPU ITIOCTOSIHHOM JaBICHUU:

KaJIOPUMETPHS

KPHUOCKOITHS

OCMOMETpUS

TEH3UMETPUS

30yIUTHOCKOMHUS

¢boromerpust

Meron wnccienoBaHus pa30aBIeHHBIX PACTBOPOB, OCHOBAHHBIM Ha W3MEPEHWH W30BITOYHOTO JABJICHHWS, TPHIIAraeMoro K
pacTBOpY M OCTAHABIMBAIOLIETO CAMOIIPON3BOIBHBIN TEPEeXo]l MOJIEKY PACTBOPUTEINS Yepe3 MOIYIIPOHNUIIAEMYI0 MEMOpaHy B
pacTBop:

KaJIOpUMETpHUs
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KPUOCKOITHS
OCMOMETpHS
TEH3UMETPUSL
30YJUTHOCKOIHS
¢doromerpus

[oBeiieHNe TeMmnepaTypbl Hayaja KWIEHHsS pa30aBICHHOrO PAacTBOpa HEJNIETYYero pPacTBOPEHHOI'O BEIIECTBA B JIETYYEM
pacTBOpHTEJIE IO CPAaBHEHHUIO C TEMIIEPATYpOH KHUIIEHHs pacTBOpHTels Bbipaxkaercs: popmynoit AT = iEm. BykBoit m B 3Toit
¢dhopmyie 0003HaUCHA:

Macca pacTBOPHTEIIS

Macca pacTBOPEHHOTO BEIECTBA

Macca pacTBopa

MOJIIpHass KOHICHTPpAIKAg paCTBOPEHHOI'O BEIIECTBA

MOJIJIbHasA KOHUCHTpAIUA paCTBOPEHHOI'O BEIIECTBA

YHCII0 MOJIb PACTBOPCHHOTO BEIIECTBA B PACTBOPE

Uro o3HauaeT TepMuH "Kpuockonus"?

ABJICHHE TTOBBIIIICHNUS TEMIIEPATyphl KUTICHUS PAcTBOPA JIEKTPOIHUTA
ABJICHHE TIOHIDKEHHS TeMIIepaTyphl 3aMep3aHusl paCTBOPOB

SBJICHHE KPUCTAJIU3ALUN PACTBOPUTENS U3 pacTBOpa

paboTa OXJIaAUTENLHOW CMECH U3 COJIM U JIbJA

N3oronnyeckuii koadpurment Baur-TI'opda 3To monpapka, yuuteiBaromas:
YBEIIMYCHUE PABHOBECHOI'O JABJICHUS ITapa Ha/l YUCTBIM PACTBOPHUTEIIEM IIPHU HArp€BaHUU
HETIOCTOSIHCTBO AAaBJICHUS TIPU HArpe€BaHWH WIN OXJIAXKJICHUH pacTBOpa

pasiuuKe MOIAPHBIX MAacC PACTBOPHUTEIIS M PACTBOPEHHOTO BEILECTBA

M3MEHCHHE YHCIIa YACTHLL B PACTBOPE NPHU AUCCOLHMALIMI HIN aCCOLUALIMI MOJICKYIT
M3MEHCHHUE TUIOTHOCTH PACTBOPA IPH AMCCOLMALMH WIIH ACCOLMALMH MOJICKYJI
M3MEHCHHE M30TOIHOIO COCTaBa MOJICKYJ PACTBOPEHHOT'O BELICCTBA

BriGepute BbIpakeHHE, KOTOPOE MOXKET HCIOIB30BAThCA IS ONpeleleHHs KaXKyIeHcs MOISPHON Macchl pacTBOPEHHOIO
BEILECTBA KPHOCKOITMYECKUM METOIOM:!
M= 1000KAA

RT:

o — 100022,

glﬁ?:cm
g,87

i
_ 1000Xg,

gl‘lﬂll Tms

M

Vonuas cuna pacTBopa BEIPakKaeTCs YEPE3 MOISILHOCTH HOHOB M. M MX 3apse! Z (hopMyIIoi:
Zl(mizi)2

125mz

1/25(mz)’

125mz *

Paznen «nexkTpoxumus»

Kakoii 13 mepedncieHHbIX THIIOB MPOBOIHUKOB OTHOCUTCS K IPOBOJHUKAM BTOpPOTo poxa?
METaJITBI

MOTYIPOBOJHUKHI

MOHHBIE TIPOBOIHUKH

H30JIATOPBI

3EKTPOHHO-HOHHBIE IPOBOJIHUKI

70



Kaxum u3 MMPUBCACHHBIX ypaBHCHI/Iﬁ OIPCACIIACTCA CBA3b MCKAY y}.'[eJ'ILHOfI ¥ DKBUBaJICHTHOI SHCKTI)OHPOBOI[HOCTHMI/I?

1 -y
A- C

1000-C
A= X
1000- 4
X- C
_x
2=1000-C

Kaxk uzMeHsieTcst yaenbHas 3J1eKTpONpOBOTHOCTh PACTBOPOB JIEKTPOIUTOB C POCTOM KOHIIEHTpAITUHU ?
0CTaeTCs MMOCTOSHHOM

YMEHbIIAETCS

yBCJ’II/I‘II/IBaCTCﬂ

JJIs1 OAHUX BCUICCTB paCTCT, JJIS1 )IpyFI/IX yMeHI)H_IaeTCH

HPOXOIUT Yepe3 MaKCUMyM

HpaKTI/I‘ICCKOC MPUMEHEHUE DJICKTPOIIPOBOAHOCTH - OINPECACTICHUEC CTCTICHU AW CCOLIUAIUU BJICKTPOJIUTA 110 (bOpMyJ'IC:

UYeM 0o0OBSCHAETCS yBEHMUYCHHE YASIBHON 3JIEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOIUTOB C POCTOM KOHIIEHTPALMHU?
YBEIUYEHHUE 3apsi/ia HOHOB

YMEHBIIEHUEM IEKTPHUECKOI0 B3aUMOICHCTBHS HOHOB

YBEIUYEHUEM CTEIEHHU JUCCOLHALIH

YBEIMYEHUEM YHCIIa HOCUTENIEH TOKa B PacTBOpE

YMEHBIICHHEM IUIOTHOCTH M BA3KOCTH pacTBOpa

Kak mmMeHnsercss 5KBUBAJIEHTHAS AIIEKTPOIPOBOAHOCTD BOTHBIX PACTBOPOB JIEKTPOIHUTOB C POCTOM KOHIICHTPAIIUHU?
0CTaeTcs IMMOCTOSHHOM

YMEHBIIIAeTCs

YBEIIMIUBAETCS

JUTS OJHUX BEIIECTB PACTET, IS APYTUX YMEHBIIAETCS

MIPOXOIUT Yepe3 MaKCUMyM

Kaxoit 3aK0H JIeXHUT B OCHOBE OJJHOT'O M3 METOJIOB SKCIIEPUMEHTAIEHOT'O OMPEISICHUS Ay TS CTIAOBIX IIEKTPOIUTOB?
3aKkoH pasbasienust OcTBabaa

3aKOH HE3aBHCHUMOCTH JABUKCHUS HOHOB

npenensHBIH 3akoH [ebas Komppaymmma

3akoH Papanes

3aKOH HOHHOM CHJIBI

Kaxkoe YPaBHCHUC BbIPAKACT CYIIIHOCTH 3aKOHA pPa3BCICHUSA OCTBaJ’IBHa?
c.-C
[

K =
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o =
Ao
a, =4, —a-Je
Ko %
Ql-a)V
A, =1+l

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

JJ1st KaKo# IpyNITbl HOHOB, IPUBEACHHBIX HIDKE, TPUOIM3UTENFHO OIMHAKOBBI TIO/IBIXKHOCTH ?
K*, NHs*, NOs™, CI”

K*, Li*, Na*, OH"

H*, NH*, Li*, OH"

CH3COO, Br, OH", NOs~

Li*, Na*, K*, Rb*

Jiist u3MepeHust 3JEKTPOIIPOBOHOCTH PACTBOPOB MCIIOJIb3YETCS:
MOCT MOCTOSIHHOT'O TOKa

MOCT MEPEMEHHOI0 TOKa

mocT Konbpayia

IIOTEHIIUOMETP

Pe3koe naseHue 3J1eKTponpoBOJHOCTH PACTBOPA NPU HEUTPAIU3ALMK KUCIIOThI LEI0YbI0 CBA3AHO:
C YMEHBUICHHEM CYMMapHON KOHLIEHTPALUY HOHOB;

C yMEHBIIECHHEM KOHLEHTPALMX OYEHb MOJBUKHBIX HOHOB I'MIPOKCOHUS;

C HAKOIUIEHUEM B CUCTEME MOHOB THAPOKCHIIA,

¢ o0pa3oBaHUEM OCaKa,

VYpaBHEHHE BBIpakacT 3aKOH pa3bapneuus OCTBaNbIA
a= /Kduc.
C
a = i
Ao
hoo = F-

(Ve + Vi)

1
K==
P

Jlaub! rpaduKy 3aBHCMMOCTH YIETBHOM diIeKTpruueckoit mposoanmoctr Boausix CH3COOH, KCI, KOH, HCI or
KOHIIEHTpALUH. Y KaXXUTe HOMep KPUBOM 111 BogHOro pactsopa KOH.

e VN
£ / N
E',,, [ A—z |\
V7T
i Ll
e v/
- Vi
”nrwmr'nm.'wn » MOSBS f
1
2
3
4

Jaubl TpadUKe 3aBUCHMOCTH SKBHBAJICHTHOM 3JIEKTPUYECKON poBoguMocTH Boausix pactBopoB CH3COOH, KCI, KOH, HCI
OT KOHIIGHTpAIMH. Y KaKHTe HOMEp KPHBOH ist Boguoro pacteopa HCI.
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A OWN PR

J71st pacTBOpa CHIJILHOTO 3JIEKTPOJIUTA, JUCCOIIMUPYIONIETO Ha JIBA OJJHO3APSATHOTO HOHA, YPAaBHEHUE 3aKOHA HE3aBUCHUMOTO
IBIKeHHs noHOB Kombpayiia umeer BU:

VA
A=A - Ae
A

o

R‘Tz
F = /{+A\f5_
1— Ble

VBenHYCHHE dIEKTPUIECKOI IPOBOIUMOCTH PACTBOPOB CHIIBHBIX DJIEKTPOIUTOB C POCTOM TEMIIEPATYPHI MOXKET OBbITh
00YCIIOBIICHO:

anekTpodopernueckuM dpdexTom

penakcaoHHbIM 3¢ dexTom

YMCHBIIICHHEM BS3KOCTH PacTBOPa

CHIDKEHUEM CTEIICHHU UCCOLMALIIN

YBEJIMYEHUEM CTEIICHU AUCCOLUALIN

scTa)eTHBIM MEXaHU3MOM IIEPEHOCa IPOTOHA

YBEJIMYEHUEM KUHETHYESCKOMH SHEPIUH HOHOB

Do

YMeHbllIeHne 3KBUBaJeHTHOU mpoBoauMocTH BopHOro pactBopa CH3COOH npu noBbIIeHHH KOHIIEHTPALUH 3JIEKTPOIIUTA
00YCIIOBIICHO TJIaBHBIM 00pa3oM:

anekTpodoperudeckuM P dexrTom

penakcalMoHHbIM 3 dexTom

YMEHBLICHUEM BSI3KOCTH PacTBOpa

CHIDKEHUEM CTEIICHU UCCOLHALIIN

YBEIHMYICHAEM CTEIICHU JHUCCOLHALIIH

YBEITMYICHUEM KHHETHYECKOM SHEPIHH HOHOB

VMeHbIIIEHHEe JKBUBAICHTHON mpoBoauMoctd Bomguoro pacrBopa NaCl npu MOBBIICHHE KOHIEHTPALMK AIICKTPOIUTA
00yCIIOBIICHO TITaBHEIM 00pa3oM

aneKkTpodopeTuIeckuM 3PPEeKTOM

penakcaroHHBIM 3¢ dexkTom

YMEHBIIEHHEM BS3KOCTH PAacTBOpa

YBEINYEHUEM CTETICHU JTHCCOIUAINH

YBEINYCHHEM KHHETHYECKON SHEPIHU HOHOB

[Tpn GeckoHEYHOM pa3BeCHIN YKBUBAJIECHTHAS JIEKTPOIPOBOANMOCTD BOJHOTO PACTBOPA JEKTPOJINTA PaBHA:
HYTIO

3EKTPONPOBOJHOCTH BOJBI

CyMMe TIpeJIeTIbHBIX ITO/IBI)KHOCTEH HOHOB

Pa3HOCTH MTPEAEITHHBIX MTOABWKHOCTEH HOHOB
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MIPOU3BEICHUIO MIPEIETbHBIX MOJBUKHOCTEH HOHOB

B npoBogHMKaX NEpBOro pojia HOCUTENISIMH SJIEKTPUUYECTBA SIBIISIOTCSI:
HOHBI

MOJIEKYIIBI

3JIEKTPOHBI

panuKaisl

Benuuuna, paBHasi 00paTHOMY 3HAUCHHIO YACITBHOTO COMPOTURIICHUS HA3BIBACTCS:
YIIEINBHOM MPOBOJUMOCTBIO

MOJIIPHOM TIPOBOJTUMOCTHIO

TIPEe/IeNIbHON 3JIEKTPUYECKON IPOBOMM OCTHIO

AIEKTPHYCCKOMN TOABIKHOCTHIO

ITpumepom npoBoHUKA BTOPOTO POJia SBISETCS:
pacruiaB XJiopua HaTpust

MeJlb

ATFOMUHUHT

BOJb(pam

BenuunHa, n3MepsieMasi 0OpaTHBIM 3HAYEHHEM YJIEIbHOTO CONPOTHUBIICHHSI, HA3bIBAETCS:
9IIEKTPOIPOBOTHOCTD

9KBHUBAJICHTHAsSI SJICKTPHYECKas IPOBOUMOCTh

MOJISIpHASI JIEKTPHYECKas IPOBOUMOCTb

yIeNbHas JIICKTPHYECKasi IPOBOJAUMOCTh

MonspHas 3neKTpudeckast IpoOBOIUMOCTb:
YBEIMYHBACTCS C YBEJIMUEHUEM KOHILIEHTPALUK PacTBopa
HE 3aBHCHUT OT KOHLIEHTPALMH PacTBOpa

YMEHBIIAETCS C YBEJIMICHUEM KOHIICHTPAIUU PacTBOpa

CKOpoCTh ABMKEHUSI HOHOB B PACTBOPE HE 3aBUCHUT OT:
HaNpPsLKEHHOCTH JIEKTPUUECKOTO IO

TeMIIepaTyphbl

JIaBJICHUSA

BS3KOCTH pacTBopa

C yBenuueHue pa30aBiIeHHs] MOJIAPHAs HIIEKTpUUECKas IPOBOIUMOCTE:
YBEINYNBACTCS

YMEHBIIAETCs

HE U3MeHsAeTCs

paBHa HYJIIO

[IpenenpHy0 MONPHYIO IEKTPUIECKYIO MPOBOIUMOCTh MOYKHO PACCUHUTATH TI0:
3akoHy Konppayma

3akony CTokca

3aKOHY DHIITEHHA

3akony Dapanes

YCnoBHBIN 3apsa, KOTOPBIA MPHUIHCHIBAECTCS aTOMy B COCIMHEHWM IIPU YCIOBHH, YTO BELIECTBO IOCTPOEHO W3 HOHOB,
Ha3bIBACTCS

BaJICHTHOCTb

BaJICHTHOE COCTOSTHHE

CTENCHb OKMCIICHUS

KOOPJMHAIIMOHHOE YHCIIO

Paznen «JaeKkTpoaHbIe MOTEHIHABI»

DJEeKTPOIUTHYECKUN KITIOY, CITY)KAIHH JUIs SIMMAHUPOBaHus ]} y3HOHHOrO OTeHIHAa,
3aM0JIHEH AUCTHUIMPOBAHHON BOJOM.

COJIEPKHUT UOHBI C OAVMHAKOBOU MOABHKHOCTBIO.

COJIEPKUT UOHBI C AHOMAJILHOM MOABHKHOCTBIO.
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3aIIOJIHCH UCCICAYCMbIM paCTBOPOM.
COACPIKUT HaCBIHIeHHBIfI PACTBOP XJIOPUCTOI'O KaJIHs.

Meram, ucnonb3yeMblid B Ta30BBIN AJIEKTPOIaX JOJKEH
y4acTBOBAaTh B 3JIEKTPOAHON PEAKLIUU.

OBITH MHEPTHBIM K DJIEKTPOIHON PEaKIIUH.

XOpOILO COPOUPOBATH Ta3bl.

HOJIHOCTBIO UCKIIIOYATh COPOLIUIO Ia30B.

HMMETh CUJIBHO Pa3BUTYIO IIOBEPXHOCTb.

I/ICHOJ'IL3yCMLII>i B XUHTUAPOHHOM JJICKTPOAC XUHTUAPOH NPEACTABIIACT co0oii:

OKBUMOJICKYJIAPHOC COCIMHECHNE XNHOHA U THAPOKCUIIaMHHA.
JICTKO paCTBOpUMast CMEChb XMHOHA U THAPOOKUCH XpoOMa.
MaJIopaCTBOPUMOE COCITMHCHUC.

MaJIopaCTBOPUMOE COCITMHCHNUEC XMHOHA CO ClI€JaMU TMAPOXHUHOHA.
OKBUMOJICKYJIAPHOC COCIMHECHNE XNHOHA U THAPOXHUHOHA.

OO0pa3oBaHue MOTEHIMANA CTEKISIHHOTO AJIEKTPO/a IMIPOUCXOIUT 38 CYET
HOHOOOMEHHBIX MTPOIIECCOB.

OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX MTPOIIECCOB.

NPOIECCOB PACTBOPUMOCTH CTEKIIA.

o0MeHa MeXly HOHaMU B CTEKJIC M B PACTBOPE.

KanomenbHbIH 37€KTpOI OTHOCUTCS K:
OKHCJIUTEIbHO—BOCCTAaHOBUTEIILHBIM.
anekrpoaam 1 pona.

3NEeKTpoAaM 2 poja.

3NEKTPOAAM CPABHEHHMSI.

HMOHOOOMEHHBIM 3JIEKTPOJaM.

XopcepeOpsiHbIi AJIEKTPO OTHOCUTCS K:
OKHCJIUTEIbHO—BOCCTAaHOBUTEIILHBIM.
anekTpozaam 1 poxaa.

3JIeKTpoAaM 2 poja.

3NEKTPOAAM CPABHEHHMSI.

HOHOOOMEHHBIM JJIEKTPOJIaM.

XUHTUIPOHHBIN 3JIEKTPOJ OTHOCUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIbHBIM.
anekTpozaam 1 poxaa.

3NIEeKTpoAaM 2 poza.

9NIEKTPOIAM CPABHEHHSI.

HWHAUKATOPHBIM JJIEKTPOAAM.

Yro Ha3BIBaCTCH YCIIOBHBIM 3JIEKTPOIHBIM HOTCHLII/IaJ'IOM?

YCJIOBHBIM 3JIEKTPOAHBIM IMOTCHIIUAJIOM HA3bIBA€TCA 5AC 3JIEMEHTA, COCTABJIECHHOI'O U3 JAHHOT'O 3JIEKTPOJAAa U CTAaHAAPTHOI'O BOAOPOAHOTO

3NEKTPOL;

YCJIOBHBIM 3JICKTPOAHBIM IMOTCHIIUAJIOM HA3bIBACTCA 3/C JIEMEHTA, COCTABJICHHOI'O U3 JAHHOT'O 3JIEKTPOJAa U CTAHAAPTHOI'O KaJIOMEJIBHOT'O

9NIEKTPOAA;

YCIIOBHBIM 3JICKTPOAHBIM NOTEHIIMAJIOM HA3bIBAETCS IOTEHIMAT JIEKTPO/Ia IPH aKTUBHOCTH €r0 HOHOB B PACTBOpE, PABHOW €ANHHUIIE;
YCIIOBHBIM 3JIEKTPOAHBIM MOTEHIIMAJIOM Ha3bIBAaeTCs MOTEHINAN JIeKTpoaa 1160 B HepHeToBCKOM, OO0 B OCTBaIbI0BCKOH IIKANIE.

3Ha4YeHUS CPETHUX NOHHBIX KOO (GHUIIMEHTOB aKTUBHOCTH AJIEKTPOJIUTOB:
OepyTcs U3 CIIpaBOYHHUKA

paccuuThIBaIOTCS 10 ypaBHeHHIo HepHera

paccUMTHIBAIOTCA 10 ypaBHeHHI0 Kiaysuyca-MoccorTu

paccunThIBaroTCs 10 ypaBHeHHIO [ m006ca-/lrorema

paccuuThIBarOTCs Mo ypaBHeHHIO Jlebasi-I tokkemst

Yucemo ne BXOJALICC B YPABHCHUC HepHCTa, COOTBCTCTBYCT:
YHCITYy 3JICKTPOHOB, YHYACTBYIOIIUX B PECAKINU

75



YHCITY 3JIEKTPOIHBIX PEAKIUN

3apsA0BOMY UHCIy aHHOHOB B PacTBOpE

3apsAI0BOMY YMCIY HOHOB I'MJIPOKCOHUS
MIPOU3BEACHUIO 3aPsIOBBIX YHCENl KATUOHOB U aHHOHOB

CraHapTHBIH NOTEHIMAN XUHIUAPOHHOrO 31ekTpoaa pu 25°C pasen +0,699B. Kakoii 3 MepeurcieHHBIX HUXKE SJIEKTPOIOB

clieyeT BhIOpaTh JJIS OCTPOSHHUSI TaIbBaHUYECKOTO AIEMEHTa, MPU paboTe KOTOPOro THAPOXHHOH OYIET OKHCIATHCS B
xuHOH nipu 25°C?

Cu?*/Cu (ac,?*=1) ¢°Cu**/Cu=+07337B

Zn**1Zn (az?*=1) ¢°Zn*/Zn=-0,763 B

Pb2*/Pb (app?* =1)  ¢°Pb*/Pb= -0,126 B

Hg?*/Hg (ane?*=1) ¢°Hg?*/Hg =+ 0,854 B

Cu*/Cu (oc*=1) ¢°Cu*/Cu=+0,521B

Kakoii s1exTpo Ha3bIBaeTCsl KaJoMeIbHbIM?
Hg| Hg(NO3)2

Hg| Hg2SO4, CdSO4

Hg| Hg(NO3)2

Hg| Hg=Clz, CI

Hg, K| KCI

Kaxkne noHsl Y4acCTBYIOT B 3JICKTPOJHOM IIPOLECCE HA KaJIOMEJIBbHOM BHCKTpOlle?
A92+

H922+

K+

Hg*

Ccr

o xakoMy ypaBHEHHIO PACCUUTHIBAIOTCS PABHOBECHBIE AIIEKTPOHBIE MoTeH Mkl U D/]C ralbBAHMYECKHX HJIEMEHTOB?
ypaBHEHHIO AppeHunyca

ypasuenuto Banr — F'oda

ypaBHeHuto HepHcra

ypaBHeHuto ['udb6ca—I eapmronbia

ypaBaeHuto ['ub6ca—/rorema

Kaxk Ha3pIBaeTCs MOTEHIMAN, BOSHUKAIOIIMI Ha TpaHUIIE pa3liela dIeKTPOIUTOB B dJIEMEHTaX THIIA!
M, MA, aq || aq, MA, | M ?
a < az
MeMOpaHHBIH
3JIEKTPOIHBIN
(a3oBbIit

1 y3MOHHBIH
XAMUYECKHUH

Kaxoro aBTopa T€opusi IBOHHOTO IEKTPHUECKOTO CIIOSI 00BACHIECT HaOII01aeMbIe Ha OIBITE TIepPe3apsaKy TOBEPXHOCTH U
M3MEHEHHE 3HaKa YJIEKTPOKUHETHIECKOro OTeHInana?

Appenunyca

T'enpmronsia

I'yn

IlIrepna

Yammana

DNeKTpo, MOTEHIIHAT KOTOPOro 3aBUCUT OT KOHIICHTPAINH aHATN3UPYEMOTO HOHA, Ha3BIBACTCA. . .
CTaHIAPTHBIM IIEKTPOIIOM;

3JIEKTPOJIOM CPAaBHEHHUS;

WHIUKATOPHBIM 3JIEKTPOIOM;

BOAOPOJHBIM 3JIEKTPOAOM.

Heesepno, uto cornacHo ypaBHeHUI0 HepHcTa moTeHIyan 3J1eKTpoa 3aBUCHUT OT ...
€ro Macchl;
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€ro IpUPOJbI;
TEMIIepaTypébl;
KOHLICHTPAIUU 3JICKTPOJIUTA.

DJIeKTpOaHbIC IOTEHIUATBI onpenessitoT mo DJ]C ranpBaHHIECKOro 3JIeMEHTa, COCTABICHHOTO U3 JJAHHOTO 3JIEKTPOIa U
CTaHOAPTHOTO ...... 3JEKTPOJA.

BOJIOPOJIHOTO;

IUTATHHOBOT'O;

cepedpsHOro;

MEJHOTO.

OnexTponoM 1 pona SBiseTcs IEKTPOSI . ..

Ag | AgCl, KCl;
Cu | Cu?*;
Hg | HgCl, KCI;

Pt | Fe®*, Fe?*.

DIEeKTPOAOM 2 pojia SIBISETCS SJEKTPOS ...
Ag|Ag";

Ag | AgCl, KClI;

Zn | Zn?*;

Pt | Fe®*, Fe?*.

OKHUCIUTETBHO-BOCCTAHOBUTEIbHBIM OJICKTPOAOM ABJIACTCA DJIEKTPOL ...

Ag | Ag;

Cu | Cu?;

Pt | Co*, Co?*;
Ag | AgCl, KCI.
IJIC

Yucno Z, Bxozgsiee B ypaBHeHue HepHera cooTBETCTBYET

YHCIIy MOJIb 3JIEKTPOHOB, YIACTBYIOIIUX B 3JIEKTPOIHOM IIPOIIECCE.
YHCITY JIEKTPOIHBIX PEAKLIHUH.

3apsI0BOMY YHCITy aHHOHOB B PacTBOpE.

3apsI0BOMY YHCITy HOHOB THAPOKCOHMS.

Hnsa pacuaera 3JIC ¢ momormpto ypaBHeHus: HepHcTa He06X01UMO 3HATh
cra"gapTHyto D/IC anemenTa u Temieparypy.

O/1C HopMmanpHOro ieMenra Becrona.

CTEXMOMETPUYECKOE YPaBHEHUE PEAKLUH B DJIEMEHTE.

3JIEKTPOIPOBOJHOCTH PACTBOPOB, BXOJLILIMX B COCTAB JICMEHTA.

aTMoc(epHOe JIaBIeHHE

Bemmuuny D/1C ranpBaHHYECKOTO 3JIEMEHTa MOKHO PACCUUTATh
¢ moMoIbio ypaBHeHus1 Dapaest.

C NOMOIIIBI0 ypaBHeHUst DpyMKHHA.

¢ IOMOIIbI0 ypaBHeHUs1 HepHera.

nomoIpio ypasHenust [ no6ca-/{rorema.

151 HOpMaNbHO Pa30MKHYTOrO TajJbBAHUYECKOI0 AJIEMEHTA JJIEKTPOJMBIKYILAS CHJIa paBHA
Pa3HOCTH IEKTPOJHBIX MOTEHIMAIOB Ha BBIBOJAX 0.

Ma/ICHUIO HANpPsHKEHHs HAa BHEIITHEM yJacTKe IIEMH C TalbBaHUUECKUM JIEMEHTOM.

HAaIPSDKEHHUIO Ha BBIBOJIAX PabOTAIOLIEro 3J1eMEeHTa.

MIPOU3BE/ICHNIO TOKA HA CYMMY CONPOTHUBIICHUI

Kakue ragpBaHH4YecKHEe 3JIEMEHTBI HCHOJIBb3YIOTCA MU U3MEPCHUA YUCCI IICPCHOCA MO0 METOAY IJICKTPOABMIKYIIHUX cun?
TPOCTBIC XUMHUYCCKHUEC DJIEMCHTHI

KOHICHTPAOUOHHBIC 5/IEMEHTHI C IIEPCHOCOM MOHOB

KOHICHTPAOUOHHBIC 3JIEMCHTBI 0e3 IEpEeHOCa MOHOB

CJIIOKHBIC XUMHUYCCKUEC DJICMCHTHI



aMaJIbIraMHBbIC 3JICMCHTBI

OO6patumo paboTraroniuil raJbBaHUUECKUM 3JIEMEHT BBIIEIACT TEIUIOTY B OKPYXKAIOIIYIO CPEy. 3aBUCHT JIM U KaK 3/C 3TOro
3JIEMEHTa OT TeMIIEPaTyphl?

C POCTOM TEMIICPATYPHI 31C 3TOI'0 JICMEHTA pacCTET

C POCTOM TEMIIEPATYPhI 90c¢ 3TOr0 dJIEMEHTa naaacT

C POCTOM TEMIIEPATYPHI 5JIC TAKOI'0 3JIECMECHTA HE USMCHACTCA

C POCTOM TEMIIEPATYPHI 5JIC TAKOI'O JIEMEHTA IPOXOAUT YE€PE3 MUHUMYM

Kaxkyto poinb mpu u3MepeHuu 3/1C TallbBAHUYECKUX DJIEMEHTOB BBITMIOIHAET 3JieMeHT BecToHa?

sneMeHT BecToHa BBITONHSIET POJIb HOPMAJIBHOTO JIEMEHTA M HCTIONIB3YETCS JUISl ONPEICICHHS 3/IC aKKYMYIISTOPa B AJICKTPHIECKON
KOMITCHCAI[MOHHOH CcXeMe;

aneMeHT BecToHa - cTaHIapTHBIN raIbBAHMYCCKHI 2IEMEHT, HEOOXOUMBIH JIJIsl CPAaBHEHHUSI €10 00paTHMOI 3/IC ¢ U3MEpAEMOit 3/1c
HCCIIeIyeMOro rajlbBaHHUECKOr0 3IEMEHTa;

sneMeHT Becrona — npocras xumudeckas nens: Cd, Hg/CdSO4, ag|Hg2SO4/Hg, koTopas MOXeT CITy>KHTb JUISl OIPE/ie]IeHUs KOHIICHTPALUH
nonos Cd** B pacTBope;

aneMeHT BecToHa — mpocTas XuMHuYecKas 11ellb, KOTOpasi MOKET CITY)KHTh TSl ONpeIeIieHHUsI TIpon3BeieH s pactBopiumMoct Hg2SO4.

W3BECTHBI CEAYOUME METOABI U3MEPEHUS 3/IC FalbBAHUYECKOIO MJIEMEHTA!
TOTCHIIMOMETPHIECKHI

nonsiporpagpudecKui

METOJI BOJIFTMETpPa C BBICOKUM BHYTPEHHHM COIPOTHBIICHUEM

KOMIICHCAI[IOHHBII

KOHIYKTOMETPHYECKHI

Bennuuny 54C rajabBaHU4ECKOIO 3JIEMEHTA MOYKHO PACCUUTATh!
¢ noMmonipio ypasHeHus Papazes

¢ IOMoIIBI0 ypaBHeHUst PpyMKHHa

¢ nomolipio ypasHenus HepHera

¢ moMmolneio ypaBHeHus ['m66ca-/lrorema

KaK Pa3HOCTh AJIEKTPOAHBIX MIOTEHIMATIOB raIbBaHUYECKOrO AIEMEHTa

Kakoe TepMoarHaMuueckoe ypaBHEHHE HCIIONB3YETCsl U BbIBoAE 3aBHUcUMOcTH O/IC ralpBaHUYECKOro JIEMEHTa OT
KOHLICHTPALIX BELIECTB, YJACTBYIOMINX B PEaKIUU?

AG°® = —RT/nKp
—AG =RT/nKa—RTAMMO,
AU + T(aAF jv
AF = ar
AH +T(8AGJ(/)
AG= oT
AF°=—RT/nKc

Kakoii mpoliecc npoTekaeT Ha jieBoM snexrpoge B uenu Ag|AgCl, HC1 | HCI|Cl,Pt, eciu ¢°Ag|AgCI|ICI = + 0,222 B, ¢°
Cl/Cl + 1,360 B:

BoccranoBnenne H' - nonos

okucinenue Cl™ - HOHOB

BOCCTaHOBIICHHE Ag* -HOHOB

okucnenne Clz

OKHCIIeHHE Ag

Kax mpaBmiipHO 3amicaTh TalbBaHUIECKUI 3J1EMEHT B BHIE HOPMYIBI?
Zn| Cu| ZnSOq, aq|| CuSO4, aq| Zn

+Cu| Zn| ZnS0O4, ag|| CuSO4, ag| Cu|Cu

ZnS0q, ag| Zn—Cu| CuSOq4, aq

Cu| ZnSOq, ag|| CuSOs, ag| Zn| Cu

Cul| Cu| CuSOs4, aq, KClI|| ZnS0Os4, aq, KCI| Zn| Cu
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ypaBHeHI/Ie HepHCTa JJIg pacdeTa 3/1C raJIbBAHUYCCKUX 3JIEMEHTOB?

E=E0+ﬂ|naR7ed
n-F o
E-g0- R |y %o
neF aRed
RT
E=——/n%x
neF Clred
RT l04
E=E%+—1In—2
neF aRed

I[J'IH YEeTro HYKCH «COJIEBOM MOCTHK» B TaJbBaHUYECKOM dJIEMEHTE?
JUT1 BOSHUKHOBEHUS DJIEKTPOAHBIX IMOTCHIMAJIOB

JJIs1 BOSHUKHOBCHUSA I[I/I(i)d)yl%HOHHOFO noTeHIraJa

JJIs1 BOSBHUKHOBCHUS 5/1C U pa60TBI OJICMCHTa

JUIL yCTpaHEHUSI KOHTAKTHBIX TTOTEHIMAJIOB

JUT IPpEAOTBpAILLICHUS IIPOTEKAaHUS pPEAKIIUU B O6paTHOM HarpaBJICHUN

CyMMapHbIi TOKOOOPAa3YIOIIHA TPOLECC, MPOTEKAIOIINIA B TalbBaHMYECKOM diieMeHTa JlaHuais - SIkoou
Zn° + Cu*? — Zn*2 + CU°
Zn*? + Cu® — Zn° + Cu*?
Zn° + Cu® — Zn*2 + Cu*?
Zn*? + Cu*? — Zn® + Cu°

PeaKI_lI/II/I Ha 3JICKTpOAaxX B I'aJIbBAHUICCKOM aaemMeHTe?
Ha KaToJ€ — BOCCTAHOBJICHUE

Ha KaToAe€ — p€aKuusa AUCIIPONOPLHMOHUPOBAHUA

Ha aHOAE — 'MAPOJIN3 IJIEKTPOIUTA

Ha aHOJC — OKUCJICHUEC

KakoBa mpuunHa BO3HUKHOBEHUS (D (Y3MOHHOTO OTEHIHAA B TalbBaHUYECKOM 3JIeMeHTe?
pasinyue B IPUPOJE U B KOHLIEHTPALHMAX IEKTPOIUTOB MOIYIIEMEHTOB

pasiMuKe B IOTCHIHATAX SICKTPOIOB

pas3iinuue B NOABMKHOCTAX KaTHOHA W aHUOHA B IJICKTPOJIMTAX ITOJTY3JIEMEHTOB

pas3iimiue B NOABMXKHOCTAX KaTHUOHOB

pas3inuue B NOABMXKHOCTAX aHUOHOB

3a cuer 4ero BO3ZHUKAET 3.7.C. B raJbBaHUYECKOM dJIeMEHTE?
3a c4eT CyMMapHOH XUMHYECKOW SHEPTUI

3a CYET OKHUCIUTECIBbHO-BOCCTAHOBUTECIIBHBIX peaxunﬁ Ha SHCKTPOHaX
3a CcHeT MPOIYCKAaHUs TOKA Yepe3 3JIEMEHT

3a CcYeT MPOIYCKAaHUsI MHEPTOro ra3a yepes3 3JeMEHT

B rampBaHmuYecKOM 37IeMeHTe Ha KaTofe (+) MpOoTeKaeT MpoIiecc
OKHMCJICHHA MCTaJl1a

Ppa3ioxeHHe IEKTPOIUTA

TUIPOIU3 JIEKTPOIUTA

BOCCTaHOBJICHUS NOHOB JJIEKTPOJIUTA

B rampBaHUYECKOM 3JIEMEHTE Ha aHOAE (-) POTEKaeT MPOoIIece
BOCCTaHOBJICHUS NOHOB J3JICKTPOJIUTA

OKHMCJICHHA MCTaJl1a

Ppa3ioKeHHe IEKTPOIHUTA

THIPOJIU3 JIEKTPOIUTA

CxeMa 3aIIiCH TAIbBAHUYECKOrO JJIEMEHTA I[aHI/IBJ'ISI-ﬂKO(SI/I
(-) Zn 1 ZnSO4, aq // aq, CuSO4 / Cu (+)
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C1 C2
(+) Zn / ZnSOs, aq //ag, CuSO4 / Cu (-)
(-)Cu/ CuSOq, aq //aq, ZnSO4 / Zn (+)
(-) Ag/ AgNOs, aq // ag, AgNO3 /Ag (+)
C1 C2

JlaTh OHSITHE DJIEKTPOIHU3Y?

Ipouece, Npu KOTOPOM XUMHUYECKas SHEPIUs NMPEBPAIACTCA B SJICKTPHUUICCKYIO,

IpoUECC, IPU KOTOPOM DJIEKTPUYECKAs SHEPIUs NMPEBpAacTCa B XUMUYCCKYIO,

OKHCJITUTEIIEHO-BOCCTAHOBUTEILHBIA IPOLECC Ha BJICKTPOJAax IpH NPOITYCKaAaHUHU SJIEKTPUICCKOI'O TOKA Y€PE3 DJICKTPOJIUT,
npomuecc, CJ'Iy)KaIHHﬁ HUCTOYHHUKOM TOKa.

XUMHUECKHM TaJIbBaHUYECKUM DJIEMECHTOM HAa3bIBAIOT yCTpOﬁCTBO:

M3 JIBYX 3JICKTPOJIOB, B KOTOPOM 3JICKTPUYECKAsl SHEPIysl MPEBPAIACTCA B XMMHUYCCKYIO;

M3 JIBYX 3JICKTPOJIOB, B KOTOPOM XMMHYECKasi SHEPIrUsl MPEBPAIACTCS B SJICKTPUICCKYHO,

M3 JIBYX 3JICKTPOJIOB, B KOTOPOM XMMHYECKasi SHEPIrUsl MPEBPAIACTCA B MEXaHUYCCKYIO,

13 OAHOI'0 3JICKTPOAOB, B KOTOPOM MNPOTECKACT PEAKIUA CAMOOKHCICHUA-CaMOBOCCTAHOBJICHU .

3/1C ranpBaHuueckoro sneMeHTa Januaus- Skoou Beraucisiercs mno Gopmyse
E= (0Ag+/Ag - ¢Zn2+/Zn

E= ¢Cuz*/(:u _¢Zn2*/z

E= ¢)00u2*/cU + (/702n2*/2n

E= (0Zn2+/Zn - §0Cu2+/Cu2+/Cu

CoryacHo cxeMe rajabBanndeckoro semenTa Fe[Fe?'||NiZ*Ni ...
B IIpOIecce pabOThI JIEMEHTA HA HIIEKTPOJIE OCAKIAETCS KETIE30;
HUKENEBBIA SJIEKTPOJL SBISETCS aHOIOM;

HUKENb OKUCIAETCS,

3JIEKTPOHBI IBUKYTCS OT XKEJIE3HOTO HIIEKTPO/IA K HUKETEBOMY.

n

MaxcumansHoe 3HaueHne 3/1C (IIpu 0OJMHAKOBBIX KOHIICH-TPALUAX cojiel) OyneT y raJlbBaHHYeCcKOro JIeMeHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecnu cTaHmapTHBIN MOTEHIHAT BTOPOrO METAa/lIa PaBEH ...

-2,36 B;

1,5 B;

1,19 B;

-0,76 B.

Ecnu ranpBaHHYeCKHi SJIEMEHT COCTABJIEH U3 IBYX BOIOPOIHBIX JIEKTPOIOB, OAUH U3 KOTOPBIX CTAHAAPTHBIN, TO VIS
JocCTIKeHns1 Hanbonpero 3HaueHns D/1C Apyroi aeKkTpos cienyeT HOTpy3uTh B ...

01 M pacrop CH3COOH;

0,1 M pactop HCI;

0,1 M pactBop H2SOu4;

0,1 M pactsop HBr.

Huns yBermudenust D/1C raibBaHUYECKOrO 3JIEMEHTA, COCTABICHHOT0 U3 KaJIMUEBOTO U IMHKOBOTO AJIEKTPO/I0B

Cleyer:

YMEHbBIIUTh KOHIICHTPAIMIO HOHOB KaIMHs Y KaJMHEBOT'0 JIEKTPO/IA U YBEITMYUTh KOHI[CHTPAIIMIO HOHOB IIMHKA Y IIMHKOBOT'O
ANEKTPOAA;

YBEIMYUTH KOHIICHTPAIIMIO HOHOB [IUHKA;

YBEITUYUTH KOHIICHTPAIMIO HOHOB KaIMHSI;

YMEHbBIIUTH KOHIICHTPAIIUIO HOHOB KaJIMHSI.

MaxkcumansHoe 3HaueHne J/1C (Ipu 0OQMHAKOBBIX KOHIICHTPAIMAX COJei) OyAeT y TaabBaHIMYECKOTO dJIEMEHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecni cTaHmapTHBIN MOTEHIHAT BTOPOTO METAIlIA PaBEH ...

-0,41 B;

1,5B;

0,91 B;

-0,76 B.
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Bomnpocel ko 2 py0esxHOi KOHTPOJILHOM padoTe
no JucuuminHe «@u3nveckas u koyutonanasa xumus» (OITK-2, OITK-8)

BcraBpTe mpomnymieHHbIe BhIpaskeHus: « TOHKMIA CIIOH, 00pa3yIOInics Ha TOBEPXHOCTH pasjeia AByX (a3 u3
MIPOCTPAHCTBEHHO Pa3/IENEeHHbIX MEKTPUUECKHUX 3aPsIOB IPOTUBOMOJIOKHOTO 3HAKa, Ha3bIBACTCA. .. »

CJI0EM C MOBBIIIEHHOM BSI3KOCTBIO

THIpaTHOW 000JI0YKOH

MOTPAaHUYHBIM CIIOEM

aJICOPOIIMOHHBIM CJIOEM HEHMOHOT'eHHBIX [IAB

JIBOMHBIM JIEKTPUYECKUM CIIOEM

Kaxkoe ontrueckoe siBlieHrne Haubosee SAPKO MPOSABJISICTCA B KOJUIOMIHBIX cucremax?
CBETOIIPCITIOMIICHUEC

OTpaKCHUE CBCTA

JJIOMUHHUCHCHIIUA

CBETOpACCCAHNEC

CBECTOIIOITTOIICHUEC

YTO M3 MEPEUNCICHHOTO HE XapaKTEPHO TS CYCIICH3Hi
MYTHOCTb

TBEp/Ible YaCTHIIbI AUCTIEPCHOM (a3b
CCAUMECHTAllUOHHAaA HeyCTOﬁ‘{HBOCTb

OmasnecIeHIIHsI

GIoKyIAIHS

OMyNbCHS — 3TO JJUCHIEPCHAS CUCTEMa, B KOTOPOU
J® tBepaas, a JIC xuakas

J® razosas, a JIC xuakas

JA® u JIC tBepasie

JA® u JIC xunkue

JA® xunkas, a JIC tBepnas

Yt0 Ha3bIBaCTCS IPAHMLICH CKOJIBKEHUS IIPH IMEKTPUICCKUX SBICHUSIX

TpaHHUIly MKy aJICOPOLIMOHHBIM U AU PY3HOHHBIM CIIOSIMU ITPOTUBOUOHOB;

TPaHHUILY, 110 KOTOpO mpoxoaut paspsiB JIC mpu TEmIoBOM JBHKEHHH YaCTHI]

IPaHHUILY, 10 KOTOpO mpoxoaut pa3psiB IIC mpu HaIOKEHHH BHEIIHETO YIEKTPUYECKOrO OIS
rpaHuiy paszena a3

Kaxoit moteHIman Ha3pBaloT JIEKTPOKUHETHIECKIM?

NOTEHIMAJl Ha TpaHuLe pasjena (a3

TIOTEHINAJ HA TPAHULIE CKOIbKECHUS

MIOTEHIINAJ Ha TPaHMIIE aJICOPOIIMOHHOrO M TUPQPY3HOTO CIOEB

noteniuan JI9C Ha paccTOSIHUU OT TpaHUIbI pa3jiena ¢as, paBHoM dpdekriBHol Tommuue auddysHoi yactu 15C

3akoHunTh onpeneneHne « Clunanue YacTrll TUCTIEPCHOI (ha3bl B KOJUIOUIHBIX CHCTEMaX, IIPOUCXO/SIIee TP UX
CTOJIKHOBEHHSIX B PE3YJbTATE OPOYHOBCKOrO JABMKCHHS UITU MTEPEMEIINBAHUS, HA3BIBACTCS. ..»

agcopouus

KOT€3Ms

azre3us

KOATyJISLHsI

MIENTH3AINS

Kak Ha3bIBaeTcs TBepaast OCHOBA MHULIEILTBI THO(GOOHOTO 3051517
arperar

JacTHIa

PO

MHUIIEIIA

rpaHyia
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Kak Ha3bIBaeTCs 3JIEKTPONIUT, HOHBI KOTOporo 0opa3ytoT 19C y MoBepXHOCTH YacTHIl AUCTIEPCHON (a3bl U KOTOPHIN IPHIaET

arperaTUBHYIO0 YCTOMYHUBOCTD KOJUTOMIHBIM PAacTBOpam?
KOAryJsITop

azcopOeHT

crabwim3arop

(dotopeareHT

Nmeem meyxdasznbie cucteMsl: (1) Boga/Oen3om, (2 ) Boma/rekcas, (3) Boma/aHamuH. PacmonoxkuTe 3TH CHCTEMBI B PSIIT
yOBIBAaHUIO MEXK(PA3ZHOTO HATSHKEHUS.

1>2>3

2>1>3

3>2>1

3>1>2

Pacnionokure naHHBIC BEMIECTBA B PSIJ] 10 YOBIBAHUIO TTOBEPXHOCTHOrO HaTshkeHus: (1) anwnuH, (2) 6enson, (3) Boxa, (4)
TeKCaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B MoBEpXHOCTHOM CJI0€ PABHOJCHUCTBYIOMIAS CHJI MEXKMOJIEKYIISIPHOTO B3aUMOJISHCTBYSA: 1) paBHA HYJII0; 2) HE paBHA HYJIIO; U

HalpasjeHa
A) B 111y0b (pa3bl 1o HOpMaIIK K TIOBEPXHOCTH;
B) TaHreHuuansHO IOBEPXHOCTH.

OrtBeT BbIpa3uTe coueTaHueM HUPPHI U OYKBBI.
2A

16

1A

2b

Kak Ha3bIBaroTCsI ey, MOTepsBIINE KUIKYIO TUCIIEPCHOHHYIO CPEAY B PE3YIbTaTe BBICYIIMBAHMA?
JIUOTENN

THIPO30JIU

JINO301IH

a’p030JIH

KCeporeiu

Uro Takoe TUKCOTPOITH?

CIOCOOHOCTH CTPYKTYP IIOCJIE MEXAHUUECKOTO Pa3pyIIEHHsI CAMOIIPOU3BOIBHO BOCCTAHABIMBATHCS
YMeHBIIeHHe 00beMa TUCIePCHOH (a3bl

BEITIPECCOBBIBAHUE pacTBOpUTENs u3 Ha0yxmero BMB

mporecc HaOyxarns BMB

TIPOLIECC Tene00pa30BaHus

Uro B KOIJIOMIHON XMMHY TIOHUMAETCS IO AuCIepcHOl (azoit (I D):

COBOKYITHOCTB YaCTHII, PABHOMEPHO pacrpeeIeHHbIX B muctiepcnorHoi cpeze (1C)

COBOKYITHOCTb MOJICKYJI, PABHOMEPHO PACIIPEe/IeNICHHbIX B IUCTICPCHOHHON CHCTEME

COBOKYITHOCTh HOHOB, PABHOMEPHO PACIPEAEICHHBIX B TUCIIEPCHOHHOM CHCTEME

COBOKYITHOCTh KOMIUICKCHBIX COCAMHEHNH, PaBHOMEPHO PACTIPEACIICHHBIX B IUCIIEPCHOHHON CHCTEME

YTo MpOHUCXOAUT NPH Tiepe3apsiaka 301151 KOJUIOUIHOTO PacTBopa?
MepecTpoiika MULIEIIBl B H309JIEKTPUIECKOE COCTOSTHHUE.
H3MEHEHHE 3HaKa aJCOPOLMOHHOrO MOTEeHIINANIA.

M3MEHEHHE 3HaKa J3eTa-MoTeHIuaia, [(-oTeHmanal.

Yro Takoe Koarymiasnuvs KOJUIOUAHOro paCTBopa?
nepexon lIPICHepCHOﬁ (1)331:1 H3 PaCTBOPCHHOI'O COCTOAHUA B OCAZ10K.
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nepexon I[HCHGpCHOﬁ (1333131 H3 O0CaJika B paCTBOPCHHOC COCTOSIHUC.
NOMYTHCHHE KOJUIOUAHOI'O paCcTBOpPA 3a CHET CIIUIIaHUA MULICIIIL.
PaBHOMEPHOC paClpeACiICHUC I[PICHepCHOﬁ (1)331)1 KOJLIOMAHOT'O paCTBOpa B Z[HCHepCHOﬁ cpeac.

Kak 3kcriepuMeHTaIbHO MOMYIUTh MOJTOXKHUTEIBHO 3apsHKCHHBIN 3071b AgJ 1o peakiuu:
AgNO; +KJ « Agl| + KNO3?

B n30bITke AgNO3;

B u30bITKE K1J;

B SKBHBAJICHTHBIX COOTHOIICHUSAX PEarcHTOB;

Ipu JOOABIICHUN OJIHOTO M3 MPOIYKTOB.

Kak 3KcriepuMeHTaIbHO MOMYIUTh OTPHUIIATEIILHO 3aPsHKEHHBIN 3016 AgJ TI0 peakIiu:
AgNO; +KJ « Agl| + KNO3?

B n30bITke AgNO3;

B u30bITKE K1J;

B SKBHMBAJICHTHBIX COOTHOIIICHHUSAX PEarcHTOR,;

Ipu J00ABJICHUN OJIHOTO M3 MPOIYKTOB.

Crpoenue muniesuisl 30151 Fe(OH)3?
[mFe(OH)s n Fe**] nCI;
[mFe(OH)3 n Fe®* 3(n-x)CI] 3xCl; [mFe(OH); n Fe3* 3nClI;

Dnektpodope3 B KOIIOUIHON XUMUHU?

JIBIYKEHUE JIUCTIEPCHON (Da3bl KOJTOMIHOTO PACTBOPA TIO/] BAMSHUEM BIICKTPUYECKOTO TOJISI K COOTBETCTBYIOLIEMY AJIEKTPOLY;
JIBIYKECHUE JIUCIICPCHON CPEIbl KOJIOMIHOTO PACTBOPA O/ BIMSHUEM DIICKTPHUCCKOTO MOJS K COOTBETCTBYIOIIEMY
SIIEKTPOLY;

OKHCITUTEITBHO-BOCCTAHOBUTEIIBHBIN MPOIECC HA JIEKTPOIaX IS UCTIEPCHOM (Da3bl M AUCTICPCHOHHON CPEIBI;

N3osnexTprudeckoe COCTOSTHUE MHULIEIITBI 3011 KPEMHUEBON KUCIOTHI?
[M(SiO2) n Si0s22(n-x)H*]2xH*;

[M(SiO2) n SiOs22nH*Y;

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

B xakoM coCTOSIHMH KOJUTOUAHOI'O PACTBOPA MPOUCXOIUT KOATYIISIIIHs?
B U303JIEKTPHYECKOM COCTOSIHUM;

korma a3era ({)—TOTeHIMaT TOCTUTAET KPUTHIECKOTO 3HAUCHHS,

korma a3era ({)—TIOTeHIMal M3MEHUT CBOM 3HAK;

TIPY TIepe3apsIKe 3071,

Yro Takoe ceUMEeHTALHS KOIUIOUIHOTO pacTBopa?

NPOLIECC OCAXKICHUS YKPYITHEHHBIX YacTHI] TBepIoi (a3bl;

nepexo/ JUCIepCHOH (a3bl U3 0caika B PACTBOPEHHOE COCTOSIHUE;

MIOMYTHEHHE KOJUIOMIHOTO PacTBOpa 3a CUET CIHMIIAHUS MHULEILT;

paBHOMEPHOE pacIIpeAeeHNe IUCIIEPCHON (a3bl KOJUIOMIHOTO PpacTBOpa B AUCIIEPCHOHHOM cpere;

N3osnexTprudeckoe COCTOSIHAE MHUIIEIUTH KOJUTOMAHOTO pacTBopa Agl?
[M(AgI)NAg*(N-x)JIxJ;

[Mm(AgJ)nAg*nJT;

[M(AgI)NAG*(N-X)NO3]x NOs;

[M(AgJ)nAg+nNO;3T].

Yro Takoe menTrU3aIys KOJUIOUIHOTO pacTBopa?

nepexoJl TUCIepCHOH (a3bl U3 0caka B PACTBOPEHHOE COCTOSHHUE;

MIOMYTHEHHUE KOJUIOMIHOTO PacTBOpa 32 CUET CIHMIIAHUS MHULEILT;

paBHOMEpPHOE paclipeieleHie AUCIepPCHON (a3bl KOIJIOMIHOTO pacTBOpa B AUCIIEPCHON Cpejie.

Yro Takoe H303JICKTPUICCKOC COCTOAHUC KOJNIOUIHOT'O paCTBopa?
HeﬁTpaJ'IBHOC COCTOAHHUEC MUIICIIIIBI;
HU3MCHCHHUC 3HAKa A3€Ta-II0TCHIMAalla,
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HU3MCHCHHUC BCIIMYHHBI O6HI€FO, T.C. TCPMOJUHAMUYCCKOI'O IOTCHIIAJIA.
COCTOSAHHEC KOHHOHI[HOﬁ CHUCTEMBbI, IPU KOTOPOM 3JI€K’I‘I)0KPIHCTH"I€CKPII>1 NOTCHIMAJI YaCTHL] PABCH HYIIIO

HpI/I MOJTYYCHUHN SMYJIbCHUU TUIIA «MACJIO B BOAC» B KAYECTBE CTa6I/IJ'II/IBaTOpOB HCIOJIB30BAHO THAPOXJIOPpU I 10ACTIUIIAMMOHUS.

Kaxkos 3Hak 3apsiga kanensb?
MOJI0KUTEITBHBIN
OTpULATENbHBIN

HET 3apsia

3one Agl nonyden BzanmoneiictereM AgNO3 u KI npu u36sitke KI. Kakoit non 0yner noTeHuatonpeaessommum?
Ag*

I

K+

NO3

K xakomy 3nekTpojy OyayT mepeMeniathcsi MaKpOMOJIEKYITbI OeNKa B KUCIIOW cpenie?
K KaToy

K aHOY

He OyIyT rmepemMenaThes

I'maposons cynbhuna meimbsika (I11) momyueH nponyckanueM n30bITKAa CEPOBOIOPOA YePe3 PACTBOP MBIIIBSIKOBUCTON
kucnotbl: 2 HyASO3 + 3 HaS = AsySs + 6H20. 3apsin wacrtun Oyper:

TIONOKHUTENbHBIHN (BCeACTBHE ancopOiuy noHos HY)

OTpHUIATENBHBIH (BCencTBre ancopoimu noHos HS)

3apsizl OTCYTCTBYET

I'uapozons noauna cepedpa nonydum mno peakunn AgNOs + Kl = Agl + KNO3z B npucyrcrBun u3bbsitka AgNOs. dopmyna
MHLEIUIBI 30711 IMEeT BUJ:

{m[Agl] nAg* (n - X)NO3} XNO3"

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

{m[AgI] nNOs" (n - X)Ag*} XAg*

Mo xakoMy pHU3HAKY KIaCCUHUIINPYIOT AUCIIEPCHBIE CHCTEMBI Ha YAbTPaAUCIEPCHBIE, MHKPOI€TePOreHHbIE U
rpy0oOUCIIepCHbIE:

TI0 CTETNEHH JUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO JUCIIEPCHOM (ha3bl U JUCTIEPCHOHHOM Cpelpl;

10 B3aUMOJICHCTBHIO AUCTIEPCHON (a3bl M AUCIIEPCHOHHOM CPE/IbL;

0 B3aUMOJICHCTBHIO YACTHUI[ TUCTIEPCHOM (ha3bl.

[To xakoMy HpH3HAKY KIACCUPUIUPYIOT TUCIIEPCHBIC CHCTEMbI Ha THO(MIBbHBIE U THOPOOHBIE:
TI0 CTETIeHH! TUCTIEPCHOCTH;

0 arperaTHOMY COCTOSTHHIO JAHUCIIEPCHOU (ha3bl M AUCTIEPCHOHHOM CPEIIbI;

0 B3aUMOJICHCTBHIO AUCTIEPCHON (a3bl U AUCTIEPCHOHHOM CPE/IbL;

0 B3aUMOJICHCTBHIO YACTHUI] TUCIEPCHON (ha3bl.

[To kakoMy TIpHU3HAKY KJIACCH(DUITUPYIOT TUCIIEPCHBIE CHCTEMBI Ha CBOOOTHO — M CBA3HOIUCIICPCHBIE:
TI0 CTETIeHHU TUCTIEPCHOCTH;

II0 arpEraTHOMY COCTOSIHUIO TUCTIEPCHOM (Pa3bl M TUCTIEPCHOHHON CPEIbl;

10 B3aMMOJICHCTBUIO AUCIIEPCHOH (a3bl U AUCTIEPCHOHHOM CPEIbI;

10 B3aMMOJICHCTBUIO YaCTHI] TUCTICPCHON (ha3bl.

Kakoii pazmep NMEIOT YacTHIIBI B YABTPAMUKPOreTEPOTEHHBIX (KOJIOMIHBIX) CHCTEMAaX?

107-10%m
10°-10°m
10°-10"wm
10°

Kakoii pazmep UMEIOT 4acTUIIBI B IPyOOIUCTIEPCHBIX CHCTEMax?
107-10°m
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10°-10%m
>10°-10" ™
10°

Kaxoe u3 MPUBCACHHBIX BI)Ipa)KeHI/Iﬁ XapaKTCpU3yeT MOBEPXHOCTHOC HaTsDKEHHE?

(OF/an;) 15y ji
[aF."‘IaTj_‘.',n i
(BU/O5)spm

3akonunre GopmyupoBky npasmia Hlyneie-Tapan: «Koaryasiuio KOUIOUIHOTO PACTBOPA BBI3BIBAIOT TE HOHBI
9JIEKTPOJINTA, 3HAK 3apsi/ia KOTOPBIX IPOTHBOIOJIOKEH 3HAKY 3apsija. . .; KoaryJIupyoliee IefcTBUE HOHA TeM OOJIbIIe, YeM
OoJIIbILIE €ro 3apsii»

arperata

saapa

IpaHyJIbl

MMUIICJIJIBI

VYkaxuTe KaTHOH, 00J1aAaoInii HAHOOJIBIINM KOAryJIUPYIOIIUM JeHCTBUEM:
CaZ+

M92+

K+

Na*

APR*

Kak Ha3bIBaeTCs TeMIepaTypHblii HHTEpBall, B KOTOpoM amopdroe BMB nepexoauT u3 BbICOK031aCTHIECKOTO B
BA3KOTEKY4ee COCTOSIHUE U 00paTHO?

TemIiepaTypa IJIaBJICHUS

TemIepaTypa UCIapeHust

TemIiepaTypa 3aMep3aHust

TeMIIepaTypa CTCKJIOBAHUs

TeMIepaTypa TeKy4ecTH

3akoHunTe POPMYIUPOBKY: «YBeIrYeHHe 00beMa (Macchl) OTMMEPHOTo 00pasiia B pe3yybTaTe MOTJIONEHUS
HHU3KOMOJIEKYIISIPHON JKUIKOCTH MM €€ TIapa Ha3bIBaeTCs ...»

HaOyxaHueM

TUKCOTPONUEN

CHHEPE3UCOM

3aCTy/IHEBAHUEM

KoalepBalueu

ITo xakOMy ypaBHEHHUIO PAaCCUNUTHIBACTCS YACIbHASI TIOBEPXHOCTD Sy, (110 00bEMY) ANCIEPCHON CHCTEMBI C YaCTHLAMH
cheprueckoii Hopmbl (r — paauyc 4acTuir)?

Syn=1/3
Syn=3Ir
Syn=1/6
Sy = 6/r
Syu=2r
Bribepure npaBunbHy0 (GopMyTy A7 pacdeTa 00BeMHOM CTeTIeHN Ha0yXaHus:
o= Ve
Yo
o o=V
v
v
o= —
I:J-I:l
o= 0
V-1,
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Kakoii pazmep NMEIOT YacTUIIBI B ICTUHHBIX (MOJIEKYJISIPHBIX) pacTBOpax?

107-10°m
10°-10%wm
<10°-10"m
10°

Cpena, coneprkarasi BEIeCTBa B pa3qpo0JICHHOM COCTOSIHIN Ha3bIBACTCS
JTUCTIEPCUOHHOMN

SMYJIBCUOHHON

CYCIIEH3UOHHOM

MOJIMMEPHOMN

PazapobnenHoe (pacnpe/iesieHHOe) B AUCTICPCHOHHOMN Cpejie BEIIECTBO HA3hIBACTCS
(azoit

(bpakuuei

KOMIIOHEHTOM

r100yIoi

[Tpsameie smynbeu ("'Macio B Boze") — 3To. ..

HenoysipHas (inooOHas1, ruapodoOHasT) KHUIKOCTh paCpeecHa B OMIPHOH (TMOGHIBHOHN, THIPOGHILHON) KUAKOCTH;
nonsipHast (TuoduabHast, THAPO(GUIbHAS) KHUIKOCTh paclpeaeicHa B HenosipHoi (JInodoOHOH, ruapodoOHO#) KUIKOCTH;
HenosipHas (inodoOHas1, runpodobHast) TBepAas (asza pacnpezeicHa B MOMApHON (THoGWIBHON, THAPODUIEHOM) TBEpAOi
dase;

Ooparnble amyabcuu ("Boma B Macie') —

HOJIPHAs. JKUAKOCTH PACIpenesieHa B HeTONAPHOI;
HETONSApHAs >KUIKOCTh paclpereneHa B MOIAPHOIL;
noJsipHasl rasoo0pasHas ¢asa pacnpenesieHa B HelOJIAPHOI;

Kaxoe BMB MOXXHO OTHECTH K MOJIHIIEKTPOIUTAM?
Oenok

Kayqyk

Kpaxmai

LEeJUTI0II03a

TOJIMATHIIEH

BcraBsTe nponymieHHoe BeIpaskeHue: «3HaueHne pH cpempl, mpu KOTOPOM YUCIO HOHU3UPOBAHHBIX OCHOBHBIX TPYIII B
MoJIeKyie Oelika paBHO YKMCITY HOHHM3HUPOBAHHBIX KUCIIOTHBIX TPYIII, Ha3bIBACTCS ...»

SKBHUBAJICHTHOM TOYKOM

O0ydepHoii EMKOCTBIO

H303JICKTPUIECKUM COCTOSTHHEM

H303JIEKTPUUECKON TOUKOM

KOHCTAHTOH JUCCOLMAIIAN

VYKaxkuTe CXeMaTHYeCKOe CTPOCHHUE MOJIMHOHA Oelika B LIETIOUHO cpeje:
NH;* — R — COOH

NH; - R - COO~

NHz* — R - COO~

VYkaxxute HarpaplieHHE ABIKCHUS TIOJIMHOHOB JKeIaThHA MpH AnekTpodopese, eciu ero UDT 4,7, a pH cpexsr 4,07
K KaToxy

K aHOIY

nepeMelIeHHe OTCYTCTBYET

YxaxnTe MeTof, KOTOPbIM MOXHO ornpeaeiants MIT Oenkos:
METOJl HauOOJIBILIETO AABJIECHHS IIy3bIPHKOB BO3yXa
NIEKTPOOPETHIECKUNA

CTaJIarMOMETPUUYECKHIA
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METO/T MAAIOIIEro MIapHKa
(dboroMeTpudecKuit

Kaxkoit u3 nepeyrciieHHbIX METOIOB HE UCTIONB3YETCS IS ONPEICTICHHS H309ICKTPHIECKOI TOUKH GenKoB?
(oTomeTpruUecKuii

0 CKOPOCTH 3aCTY/IHEBAHUS

IO MOJIHOTE BBICATMBAHUS

BHUCKO3HUMETPUYCCKUit

AIEKTPO OPETHUCCKHIA

Kak Ha3bIBaeTCs BbIJEIEHHE BHICOKOMOJIEKY/SIPHOTO BEIIECTBA U3 PaCTBOPA IyTEM BBEIEHHS B PACTBOP JAPYroro, XOpoIo
pacTBOPUMOro BeriecTBa?

COJIFOOMITH3aLIMS

KOAryJIs st

BBICAIMBAHHE

(dnoranus

BBICBOOOXKIIEHUE

Bri0epuTe HOH, HanOOJIEEe TOHO BHICATUBAIOIINAN OCIIKH:
SCN-

Cs*

T

Na*

5042_

BcraBbTe nponyiieHHoe ciioBo: «BeieneHue u3 pacTBopa nojauMepa HOBOM XKUAKO# (a3bl, 000oraleHHON MoIuMepoM, (B
BUJI€ MEJIKHUX Kallellb), Ha3bIBAETCA. ...»

KOHTpaKIue acopouueit

KOaryJssiuen

KOaJIeCLICHIIUEH

KoauepBalnuen

YKakure MOH, NPENATCTBYIOLUHN 3aCTyIHEBaHUIO pacTBOpoB BMB:
Ca?*

80427

NO37

Na*

SCN-

Uro 3ameIseT CKOpOCTh 3acTyJHEBaHUS pacTBopoB BMB?
TIOHIKCHNE TEMITEPaTypBhI

MOBBILIEHUE KOHLIEHTpauuu BMB

npucyrcTBue HoHOB SO42

npucyTcTBHE HOHOB Na*

TIepeMeIINBaHNE

Kak Ha3bIBAIOTCS CTPYKTYPUPOBAHHBIE TOMOT€HHBIE CHCTEMBI, COCTOSIIIME M3 MOJUMEPa U pacTBOpUTEs?
KOAryJIsiThI

KEJTATUHUPOBAHHBIE IMYIILCHU

CTY/HH

COIMIOOMIIN3ATEI

reiau

3akonunte onpexneneane: «CTpyKTypooOpa3oBaHue, MPONCXOAIIEE B TUCTIEPCHBIX CHCTEMAaX (KOJJIOMIHBIX PacTBOPAX,
CYCHEH3UsX, ITacTax U Jp.) B pe3y/IbTaTe YaCTUIHOM KOaryisiy 1 MPHUBOJIIEe K 00pa30BaHHIO MPOCTPAHCTBEHHOT'O KapKaca
13 TBEPBIX YACTHI], HA3bIBACTCS. .. »

3aCTy/IHEBaHHUEM

CHHEPE3NCOM

Koarymsiuen
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TUKCOTPOIHUEN
rejxeo0pa3oBaHuEM

Kak Ha3bIBAIOTCS T'e€JIH, TIOTEPABIINE KUIKYIO TUCIIEPCHOHHYIO CPEAY B PE3YIbTATE BHICYIIMBAHMS?
JIHOTEITH

THAPO30JH

JIHO30JTH

a’pO30JIH

KCeporenu

Yto Takoe TUKCOTpOmnusi?

CHOCOOHOCTH CTPYKTYP IOCIIE MEXaHUUECKOTO Pa3pyIIEHHs] CaMOITPOU3BOJILHO BOCCTAHABIMBATHCS
YMEHBIIICHHE 00BEMa TUCTIEPCHOM (Da3bl

BBITIPECCOBBIBAHUE PACTBOPUTENs 13 Habyxmero BMB

nporecc HaOyxanus BMB

rejgeoOpazoBaHue

Uro Takoe cuHepesuc?

CaMOIPOU3BOIILHOE BBIICIICHUE YKUIKON CPEMIBI U3 CTY/IHS
TOSABJICHUE TEKYYECTU Y CTYAHA

HaOyxaHue roauMepa

00paTUMBIi TEPEX 01 TeITb <> 30J1b B

pacTBopeHue noiumepa

Cunepesuc — 310:

yYMEHbIIEHHE 00bEMa U BBIIPECCOBBIBAHUS CPEIbI U3 DIIACTUYHOrO CTYIHS
BbIAesieHue BMB non nelicTBeM OpraHM4ecKOro pacTBOPUTENS
yMeHbIIEHUE 0011ero 00bEMa CUCTEMBI ITPU HA0YXaHUU

NepexoJ] CTYAHS B 3011b

JBrkeHue Mosiekyn BMB non gelictBueM 2JEKTPUYECKOrO TOKA

ITprunHON HECHMMETPUYHOTO CHIIOBOT'O MOJISI MOJIEKYJI B IIOBEPXHOCTHOM CJIOE SBJISIETCHL. ...
TEIJIOBOE ABMKEHHE MOJIEKYIT;

JIEKTPOCTATUUECKOE OTTAKUBAHUE;

HECKOMIIEHCUPOBaHHOCTH MEXMOJIEKYIISIPHOTO B3aUMOIEIHCTBHS CO CTOPOHBI Pa3HbIX (as;
KPHUBHU3HA IIOBEPXHOCTH pasJena a3

Mo xakoMy NpHU3HAKY KJIACCUPUIIUPYIOT TUCIIEPCHBIE CHCTEMBI Ha YIBTPaUCIIEPCHBIC, MUKPOTETEPOreHHbIE U
TpyOOIUCIIEPCHBIE:

TI0 CTETIeHH! TUCTIEPCHOCTH;

0 arperaTHOMY COCTOSTHHIO JAHUCIIEPCHOU (ha3bl M AUCTIEPCHOHHOM CPEIIbI;

0 B3aUMOJICHCTBHIO AUCTIEPCHON (a3bl U AUCTIEPCHOHHOM CPE/IbL;

0 B3aUMOJICHCTBHIO YACTHUI[ TUCTIEPCHOM (ha3bl

[To kakoMy TIpHU3HAKY KIACCH(DUITUPYIOT TUCIIEPCHBIE CUCTEMBI Ha INO(WITbHBIE U TH0(OOHBIE:
TI0 CTETIeHHU TUCTIEPCHOCTH;

II0 arpEraTHOMY COCTOSIHUIO TUCTIEPCHOM (Pa3bl M TUCTIEPCHOHHON CPEIbl;

10 B3aMMOJICHCTBUIO AUCIIEPCHOH (a3bl U AUCTIEPCHOHHOM CPEIbI;

IT0 B3aMMOJICHCTBUIO YaCTHII JUCIIEPCHON (ha3bl

ITo xakoMy NpHU3HAKY KIaCCU(PHUIIMPYIOT AUCIIEPCHBIE CHCTEMBI HA CBOOOIHO- M CBSI3HOANCIIEPCHBIE:
TI0 CTETMEHH JUCTIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWUCIIEPCHON (ha3bl M AUCTIEPCHOHHON CPEIIBI;

T10 B3aUMOJICHCTBHIO ANCTIEPCHON (a3bl M ANCIIEPCHOHHON CPEIbI;

T10 B3aUMOJICHCTBHIO YACTHUI TUCTIEPCHOH (ha3bl

Kakoii pasMep MMEIOT YacTULb B YILTPAMHKPOIe€TEPOreHHbIX (KOMLIOMIHBIX) CHCTEMAX?
107 -10° m;
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10°-103 m;

10°-107" m;

10°°

Kakoif pasMep MMEIOT YacTHIIbl B MUKPOT€TEPOreHHbIX CHCTeMax?
1077 -10° M

10°-103 m;

10°-10" m;

10°°

Kaxoe u3 MPUBCACHHBIX BI)Ipa)KeHI/Iﬁ XapaKTEpU3yeT NMOBEPXHOCTHOC HaTsDKEeHUE?

(GF lani)T,S,n ji
(OF 10T )g 1
(U 108)sy oi

B armocdepe BoasHOro mapa HaXOJWTCsI KBaplieBasl KIOBETa C IUIOCKUMHM CTEHKaMU M TOHKWH KBapueBblil Kanwiuisip. [Ipu
MIOBBILICHUH JAaBJICHUs I1apa KOHJEH ALl HAUMHAETCS

OJIHOBPEMEHHO HA CTEHKAX KIOBETHI U KalIWILLAIPA,;

BHaYaJje B KioBeTe (P MEHBINIEM 3HAYCHUH [s);

BHayaJle B KallWuIsIpe

XKuakocts Haxomutes (1) B TOHKOM cCMavyHBaeMOM Kamuisipe paauyca T; (2) B kamte paauyca I ; (3) B Makpodase ¢ miockoit
noBepxHOCThIO (I = 00). Pacnonoxure 3TH CUCTEMBI B MOPSAKE BO3PACTAHMS JABJIEHHS HACBIIIIEHHOrO T1apa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem nByxdasusie cucremsi: (1) Boga/6en3omn, (2) Boga/rekcas, (3) Bona/anminH. Pacnonoxure 3TH CUCTEMBI B PsiJI 110
yOBIBAaHHIO MEXK(A3HOTO HATSHKEHHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

PacnionoxuTe qaHHBIE BEIIECTBA B Psiji 10 YOBIBAHHIO IOBEPXHOCTHOTO HaTspkeHwust: (1) anuiuH, (2) 6enson, (3) Bona, (4)
reKCaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

Komnouanaeie pacTBOpHI  OTJIMYAIOTCH OT WCTUHHBIX CJIEIYIOIUMH OCOOCHHOCTAMH: A) oO4eHb cJab0 BBIPaYKEHBI
KOJTUTAaTUBHBIE CBOWCTBA; b) 3HAUNTENBEHO BHIIIE CKOPOCTH TUQQPY3UN paCTBOPEHHOTO BEIIECTBA; B) pacTBOpEHHOE BEIIECTBO
pazopobieHo n0 Monekyd (WoHOB); [') YaCTHIIBI KOJDIOMIHO-PACTBOPEHHOTO BEIIECTBA CIIOCOOHBI TPOHUKATH dYepes
YIIBTPaTOHKONOPHUCTEIE MeMOpaHbl, Jl) SBISAIOTCS ONTHYECKH HEONHOPOAHBIMH (paccerBaloOUIMMH CBeT) cpemamu; E) Bce
KOJUIOMHBIE PACTBOPHI SIBIIIIOTCS TEPMOJUHAMHUYECKH HEYCTOHYMBBIMH HEPaBHOBECHBIMHU cHUcTeMaMH. Kakue yTBepikaeHuUs
SIBJIAIOTCS TPABUIIBHBIME?

BI'B;

AlL;

BI'A;

AT

B xarmito BOIBI Ha TIOBEPXHOCTH KBAPIEBOM IIACTHHKA BHECEH THApOXIopu I moaermnammonnst [CioHsNYH3]Clm. B
pe3yabpTaTe MPOU3O0IILIO0

YMEHBIIICHHE KPaeBOro yIila CMavYiBaHIS,

BO3pacTaHKe KPacBoro yria;
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KpaeBoﬁ Yroj HE U3BMCHUJICA

3one Agl nonyuen BzanmoneiictereM AgGNOz n Kl pu u36sitke Kl. Kakoit non Oyner noTeHIrasoonpeaensommum?
Agh;

I

K+.

NO37

KakoBbI BO3MOXKHBIE TPUYMHBI BOSHUKHOBEeHHUS JIDC Ha MOBEPXHOCTH YaCTHIL THAPO30JIsl KpeMHe3eMa B Bojie?
azicopOIMs MOHOB CTabMIIN3aTopa

HMOHH3AIINS TOBEPXHOCTHOI'O CIIOS

JOCTPavBaHKE KPUCTAIIMIECKON PEIIETKH HOHAMHU M3 PacTBOpa

[Ipu monmydeHnu 3MyJIbCUE TUTIA "MacIio B Bozie" B Ka4eCTBE CTAOMIIM3aTOPOB MCIIONB30BAHBI THIPOXIOPUT JOACIHIIAMMOHHSL.
Kaxkos 3Hak 3apsijga kanensb?

TTOJIOKUTEIBHBIMN;

OTpHUIATENbHBIH;

HET 3apsia

K kakoMy 371eKTpoay OyayT mepeMeIiaThes MAaKpOMOJIEKYJIbI Oelka B KUCIOit cpene?
K KaTo1y;

K aHOLY;

He OyIyT rmepeMenaThes

I'uapozons cynbduaa mbimbsika (111) nmomyden npomyckaHuem u30bITKA CEPOBOIOPOAA Yepe3 PACTBOP MBILIBIKOBHCTOM
kucnotsl: 2 HyAsOs + 3 HoS = As;S3| + 6 H20. 3apsin wactun Oyner

MOJTOXKUTEIBHBIN (BCencTBre ancopoiwu nonos HY);

OTpHIATENBHBIN (BCIeACTBHE aacopbimu noHoB HSY);

3apsisl OTCYTCTBYET

I'unposons xnopuna skenesa (1) monyuen ruaponusom FeCls mpu kurstuennn pacteopa: FeCls + 3H,0 < Fe(OH)sz| + 3HCL.
B pesymbraTe 0bOpasyercs MUIlEIUIa, CTPOCHHE KOTOPOH MOXKHO BbipasuTh (opmynoit {m[Fe(OH)s] nFeO* (n-x)Cl-} xCI-.
VYKaXUTe COCTaBJIONIME YaCTH MHLEIUIBL: 1) SApOo MUIEIUIBI, 2) TOTEHIHAJIONpEeAeIoiie HOHBI, 3) MPOTUBOHOHBI OT
YaCTHUIIBI 10 TPAHUITBI CKONBKEeHNsI, 4) nmpotuBononsl auddysuoit gactu JIIC. a) m[Fe(OH)s]; 6) xCl; B) (n-x)CI7; ) nFeO".
BapuanTh! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 46

1r; 2a; 3B 46

I'naposons noanaa cepebpa momygen mo peakmun: AGNOs + Kl = Agl + KNOs B nipucyrcrBun n3bsitka AGNO;. @opmyina
MULEIUTBI 307151 UMeeT BUJ (Y KaxXuTe MpaBUIbHBIN OTBET):

{m[Agl] nAg* (n —X)NO35} XxNO3~

{m[AgI] nl~ (n —x)K*} xK*

{m[AgiIn NO; (n-x)Ag* }xAg*

Yro Ha3BIBAIOT IPAHULICH CKOBKEHHS IPH JIEKTPOKUHETHIECKHX SIBICHUSX ?

TpaHUILy MEXIY aJCcOpOIMOHHBIM 1 TP PYy3HOHHBIM CIIOSIMH TIPOTHBOHOHOB;

TPaHUILy, 110 KOTOPOH MpoxomuT pa3psiB JOC mnpu TeIIoBoM JABMKEHHH YacTHIY;

TPaHUILLy, [0 KOTOPOH MpoxomuT pa3psiB JJOC npu HaJOKEHHH BHELTHETO 3JIEKTPHIECKOrO MOJIS;
rpaHUIly pa3zena ¢as.

Uro takoe 1) anekrpodopes 2) aaekTpoocMoc 3) MOTSHINAT CETUMEHTAINH 4) MOTEHIINAT TeYCHHU? a) TeUCHNE KUIKOCTH B
KaImuIsipe O JSHCTBUEM 3JIEKTpHUecKoro noist; 0) BozHuKHOBeHHe D /]C mpu ocenaHNy YacTHIL, B) IBIKEHUE YaCTHIT
JICTIEpPCHOM (ha3bl MO IEHCTBHEM IIEKTPHUIECKOT 0 IMoJs; T) Bo3HUKHOBeHHE DJ]C Mpu TeueHNH KUIKOCTH depe3
KaIMWUISPHO- TIOPHUCTOE TeN0. BrIOepuTe paBUIHHEIN OTBET:

la; 20; 3B; 41

1B; 2a; 30; 4r

10; 2r; 3a; 4B
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Kakoii Bun umeer ypaBHenue [ enbMrosbiia-CMOTyXOBCKOTO, CBS3BIBAOIIEE BETMIUHY (-TIOTEHIMANA U CKOPOCTh
anekTpodopesa (mekrpoocMoca)?

U= egcH
n

uo 1

eg,cH
ot
&g,

Kakoii noreHnman Ha3bIBaIOT AIIEKTPOKMHETHYECKUM?

TIOTEHIMAJl Ha TpaHuLe pasjena §as;

TIOTEHIMAJl Ha TPAHUILIE CKOJIBKEHNUS;

TIOTEHIMAJl Ha TPpaHHIle afcopOIMOHHOro U T y3MOHHOTO CIIOEB;

notennuan JI9C Ha pacCcTOsSHUM OT IpaHUIIbI paszena a3, paBHOM 3¢ dekTHBHON TomuHe quddy3noi gactu JI3C.

Kakoli u3 mepeuncieHHbIX MOHOB oOsiafaeT Haubonbliel crocoOHocThio cxuMath JIDC B 3ome cymbduna cypbMbl (111)
Sh,Ss, cTabuIM30BaHHOM HUTPATOM CYPBbMBI?

Ca2+;

S0,%;

Na*.

ITouemy npu Bo3pacTaHuU pajnyca HOHOB, MIMEIOIIUX OAWHAKOBBIH 3apsi, ycunusaercs cxatue JJ9C?
13-3a YMEHBLICHUsI THpaTallii HOHOB;

13-3a BO3pacTaHUs AUIOILHOIO MOMEHTA HOHa;

13-3a YBEIMYEHHUS afcOpOLUH HOHA;

13-32 YBEIMYEHUsI KPUCTAJUIOXMMUYECKOTO paiyca HOHa

Kakoii anekTponuT Ha3biBatoT HHAU((EpeHTHBIM?

OJIMH M3 HOHOB KOTOPOr'O CIIOCOOCH OCTPanBaTh KPUCTAIUIMYESCKYIO PEIIETKY arperata MULIEILIBI;

HE COJIepKallHil HOHOB, CIIOCOOHBIX JOCTPANBATh KPUCTAJUIMYECKYIO PEIISTKY arperata MUIEIUIB 1 H3MEHSTh
MOBEPXHOCTHBII IOTEHIUAT (o;

HE coJiepiKallivii HOHOB, oOpasyronmx quddy3uyro yacts 19C

Kakoii 351eKTpoTuT Ha3bIBAIOT HeMHAUPPEPEHTHBIM?

COZIepIKAIINI HOHBI, CIOCOOHBIE TOCTPAUBATH KPUCTAIUINYECKYIO PELIETKY arperaTa MULCIUIB,
COZepIKAIINI HOHBI, OMHOUMEHHBIC C IIPOTHBOMOHAMH MHULICIUIBL;

HE COJEpIKaIHil HOHBI, CIIOCOOHBIE JOCTPAUBATH KPHCTAIUTHYECKYIO PEIICTKY arperara MULEILIbL,
HE COJEpIKAIHil HOHBI, BXOMSIHUX B MHULEILTY 30151

Kaxoit u3 mepedncieHHpIX HOHOB 00IaaeT HanMeHbIel criocoOHocTrio cxumaTh [I3C B 30me Agl, crabnnmn3oBaHHEIM
AgNO;?

Na*;

Cl;

S04

Ca?*

Kakx wm3mensercs sddexruBHas Tommuaa auddysHoi gactn [IDC mpu yBenmmueHHH KOHIEHTpamwu wHAu(QepeHTHOrO
JIEKTPONHTA B 00beMe BOIXHOH (ha3bl (TIOBBIICHUH HOHHOM CHIIBI)?

1) Bo3pacraer;

2) He MeHseTCs;

3) ymeHbIIaeTCA
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Kakoe neiictBue okaspiBatoT Ha JIDC uHAH(DOEpPEHTHBIC SJICKTPOTHUTHI?
MTOBHIIIAIOT (- TIOTCHITHAT;

HE U3MCHSAIOT (- IOTCHITNAIT;

YBEIIMUUBAIOT MOTEHIMA TPaHULIB] pa3/iena;

CHIDKAIOT (- MOTEHIHAT

JlaTekc — aTO

nByx(hasHast TByXKOMITOHEHTHAsI CHCTEMa-UCIIEPCHs MTOIUMEPa B BOJIE;

nByx(aszHas TPEXKOMIIOHEHTHAs CHCTeMa-IUCIEPCHst MOJMMeEpa B BOJE, CTAOMIM30BaHHAS IOBEPXHOCTHO-aKTHBHBIM
BEIIICCTBOM (IMYJILIaTOPOM);

onHO(a3Hask CHCTeMa — pacTBOP MOJUMeEPa B BOJHOM Cpejie, CoJepIKallei IMyIbraTop

JInodoOHBIE KOTOUIHBIE CUCTEMbI PHHIIUIAATBHO arperaTuBHO HEYCTONYHBBI, TOTOMY YTO

00J1a1a10T U30BITKOM CBOOOHOW 3HEPTHH;

XapaKTePU3YIOTCS BHICOKUM MOJICKYIISIPHBIM CPOJICTBOM MEXIY AUCTIEPCHON (a3oii v AUCTIEPCHOHHOMN CpeIoN;
00pa3yroTcst B pe3yibTaTe CaMOIPOU3BOIBHOIO UCTIEPTHPOBAHHMS

.HI/IO(bI/IJ'IbeIC KOJIJIOMAHBIE CUCTEMBI ITPUHIUITNAIBHO arperaTuBHO yCTOﬁ‘{HBbI, IIOTOMY 4TO

00pa3yoTcst B pe3ysibTaTe caMONpPOU3BOIBLHOTO AUCIEPTUPOBAHUS M XapPaKTEPU3YIOTCSI BBICOKUM MOJIEKYIISIPHBIM CPOJICTBOM
MEXAY JUCIepCHON (a30i U AUCTIEPCUOHHOM CPEJIOi;

00J1a1a10T U30BITKOM CBOOOIHOW 3HEPIHH;

HUMEIOT MPEAeTbHO BEICOKYIO TUCIIEPCHOCTh

Iopor xoaryssiiuu — 3TO HAUMEHbILAs! KOHLEHTPALUS JIEKTPOINTA, IPH KOTOPOH

CTaHOBUTCSI BO3MOXHOM KOAryJIsiUsl, T.K. TOTEHLUAIBHBIN Oapbep OTTAJIKHUBAHUS CTAHOBUTCSI MEHBIIIE SHEPTUH TEMIIOBOI0
JBYDKCHUS,

BCE CTOJIKHOBEHHUS YaCTHI] CTAHOBATCA (P (HEKTUBHBIMU;

CIIpaBeUIUBBI 00a YTBEPKICHUS

Kaxkoe 13 OnNTHYeCKuX SBICHUN HEBO3MO)KHO B KOJUIOMAHO-TICIIEPCHBIX CHCTEMaX?
nudpaknus cBera;

OTpa)KEHHE CBETa OT [TOBEPXHOCTH YACTHII;

MOTJIOLICHHE CBETa

Benplit 301mp ocBemaeTcss MOHOXPOMATHYECKHUM CBETOM ¢ JUIMHOW BoOmHBI 400HM (cmHmMil) m 700HM (kpacHBIH). B kakom
COOTHOUICHHU HAXOMSATCS BETUYUHBI MYTHOCTH?

T400 = T700
T400 = T700
T400 < T700

Kakoe 13 npuBeAEHHBIX ONpENeNeHNII MyTHOCTH SIBIISETCS HEMPABUIBHBIM?

MYTHOCTB — 3TO BEJIMYMHA, 00paTHAast TOJIIIMHE CJI0S, IPH KOTOPOH MPOXOSIITNIA CBET ocnadiseTcs B € pas;

MYTHOCTb — 3TO BEJIMYMHA, YHCIEHHO paBHAS JIOrapu(My OTHOIICHHWS MHTCHCHBHOCTH TAJAIONIET0 W IPOXOJIIETO CBETA
Yepe3 pacCenBalONLyI0 CPEy;

MYTHOCTb — 3TO BEIMYMHA, PaBHAs MHTEHCHUBHOCTH CBETA, PACCESHHOrO IO BCEM HAINpaBJICHHAM €JUHUIEH 00beMa CHCTEMbI
IIPY MHTEHCUBHOCTH Ma/IaIOIIETO CBETa paBHOM 1.

CoracHO ypaBHEHHIO Pasiest HHTEHCHBHOCTB pacCessHHOTO CBETa BO3pacTaeT NpsSMO MPOIOPIHOHAIBHO. ..
KyOy IrameTpa 4acTHL;

KBaJIPATy JUTMHBI BOJIHBI TTaJAIO0IIEr0 CBETA;

YHUCIICHHOH KOHIICHTPAIMH YaCTHII

92



OIIeHI/IBaHI/Ie OTBETA CTYACHTA HA 3249€TC

Xapaxmepucmuka omeema oannv

Jlan TONHBIA, pa3BEepHYTHII OTBET Ha IIOCTABJICHHBIM BONPOC, IIOKa3aHa 27-30
COBOKYITHOCTh OCO3HAHHBIX 3HaHWH 00 00BEKTE, MPOSIBISIOMIASCS B CBOOOJHOM
ONEPUPOBAHUM  TIOHATHSIMH,  yYMEHHH  BBIICIHTH  CYIIECTBEHHBIE  H
HECYIIECTBEHHBIE €r0 NPU3HAKH, NPHYMHHO-CICICTBEHHBIC CBS3W. 3HaHHE 00
00beKTe AEMOHCTpHUpPYeTCs Ha (DOHE MOHMMAHHMS €T0 B CHCTEME JAHHOM HAYKH U
MEXIUCIMIUIMHAPHBIX cBsizeld. OTBeT QopMynupyercss B TEepMHHAaX HayKHw,
W3JIOKEH JIUTEPAaTYpHBIM SI3BIKOM, JIOTWYEH, JOKa3aTelieH, JEeMOHCTPHPYEeT
aBTOPCKYIO ITO3UIIHIO CTY/IEHTA.

JlaH TONHBIA, pa3BEepHYTHIA OTBET Ha IOCTABJICHHBIM BOMPOC, IOKa3aHa
COBOKYITHOCTh OCO3HaHHBIX 3HaHMH 00 OOBEKTe, J[10Ka3aTelbHO PAaCKPBITHI
OCHOBHBIE TIOJIOKEHHUSI TEMBI; B OTBETE IPOCIEKHUBAETCS ueTKass CTPYKTypa,
JIOTHYECKasi TOCJIE€AOBAaTEIbHOCTh, OTpaXKaromlas CYI[HOCTh PACKPBIBAEMBIX
TIOHATHUH, TEOPHiA, sBICHUN. 3HaHHE 00 OOBEKTE IEMOHCTpUpYeTcs Ha (hoHe 23-26
MIOHUMAaHMUs €ro B CUCTEME JaHHOM HayKH U MEKIUCLUUILTNHAPHBIX cBs3eil. OTBeT
U3JIOKEH JINTEPATYPHBIM SI3bIKOM B TEPMHMHAX HayKH. MOryT OBITH JIOIYIIEHBI
HEJIOYEThI B OIPEIEIEHUH OHATHH, HUCIPaBICHHbBIE CTYIEHTOM CaMOCTOSITEIbHO
B IIPOIIECCE OTBETA.

JlaH nonHbBIN, Pa3sBEPHYTHIA OTBET HA IOCTABJICHHBIM BOIPOC, ITOKa3aHO YMEHUE
BBIJIEJIUTh  CYNIECTBEHHBIE M HECYIIECTBEHHbIE MPHU3HAKW, MPUYHHHO-
cienctBeHHble CBs3H. OTBET HYETKO CTPYKTYPHPOBAH, JIOTHYEH, HM3JI0KECH B 19-22
TepMUHaX HayKd. OIHAKO JOIYIEHbl HE3HAYUTENbHBIE ONIMOKN WM HEIO0YETHI,
MCTIPABJIEHHBIE CTYJIEHTOM C MOMOMUIBIO KHABOJSIIUX)» BOMPOCOB TPEMOIABATEIS.

JlaH TIONHBIM, HO HEIOCTAaTOYHO MOCJEIOBATEIbLHBIA OTBET Ha ITOCTaBJICHHBIN
BOIPOC, HO TPH OTOM I[IOKA3aHO YMEHHE BBIACIHUTH CYLICCTBEHHBIE U
HECYIIECTBEHHbIC IPU3HAKU U IIPHYUHHO-CIECCTBEHHBIC CBA3H. OTBET JIOTHYEH U 15-18
W3JI0KEH B TepMHMHaX Hayku. Moryr ObITh JomymieHsl 1—2 ommbku B
OTIpPE/IeICHUH OCHOBHBIX MMOHSTHHA, KOTOPbIE CTYICHT 3aTPYAHSETCS HCIPABHUThH
CaMOCTOSITEIILHO.

JlaH HemocTaTo4yHO NOJHBIA M HENOCTATOYHO pa3BepHYThIM oTBeT. Jloruka u
IIOCJIEIOBATENIFHOCTD M3JIOKEHUS HMMEIOT HapylleHus. JlomylieHsl OIHOKK B
PAacKphITUM TOHATHH, yHoTpeOiaeHMH TepMuHOB. CTymeHT He CrocoOeH
CaMOCTOATENLHO BBIICIUTh CYIIECTBEHHBIC M HECYIIECTBCHHbIE NPH3HAKU U 11-14
NIPUYMHHO-CIIEACTBEHHbIE  CBsI3HM.  CTYyIEHT  MOXET  KOHKPETHU3UpPOBATh
00001eHHbIe 3HaHNUA, JOKa3aB Ha NPHMEPax UX OCHOBHBIE ITOJIOKEHUS TOJIBKO €
NOMOLIbI0  IpemofaBaTens. PedeBoe odopmiieHMe TpeOyer  IONPaBOK,
KOPPEKIHH.

JlaH HENONHBIA OTBET, JIOTWKAa M IOCJIEA0BATENLHOCTh H3JIOKECHUS HMEIOT
CYyIIECTBEHHbIE HapylleHus. JlomymeHsl TpyOble OMMOKM TpPH ONpENeIeHUH
CYILHOCTH  pAacKpbIBAEMBbIX  IOHATUM, TEOpPUH, SBICHUM,  BCIEICTBUE
HETIOHUMAHUsI CTYIEHTOM HX CYIIECTBEHHBIX M HECYIIECTBEHHBIX NPHU3HAKOB U 7-10
cBs3eil. B oTBere OTCYTCTBYIOT BBIBOJBL. YMEHHE PACKPBITH KOHKPETHBIE
TIPOsIBIIEHUST 00OOIIEHHBIX 3HAHUN He TMoka3aHo. PedeBoe odopmienne tpedyer
TIONPABOK, KOPPEKIUH.

JlaH HENONHBIA OTBET, MPEACTABIIIONINA COO0H pa3pO3HEHHBIC 3HAHUS MO0 TEME
BONIPOCA C CYIIECTBEHHBIMH OIIMOKAaMH B oONpeAenceHusX. lIpucyrcrByror
(parMEeHTapHOCTh, HEJOTMYHOCTh W3JOKEHUs. CTyIeHT He OCO3HAaeT CBA3b
JAHHOTO TIOHSTHS, TEOPUH, SBICHUS C JAPYTMMH OOBEKTaMH JTUCIUILUINHEIL. 1-6
OTCyTCTBYIOT BBIBOIBI, KOHKPETH3AIMs M JIOKA3aTEIBHOCTh HM3JIOXKEHWA. Pedp
HerpaMoTHas. JONMONHUTENbHBIE W YTOYHSIOIINE BOIPOCHI MpENoiaBaTens He
TIPUBOAAT K KOPPEKLHUH OTBETAa CTYJCHTAa HE TOJBKO HA MOCTABJICHHBII BOMIPOC,
HO ¥ Ha JIPYTI'We BONPOCH! AUCIUTUIIHBL

He MOJTYYCHBI OTBCTHI 11O 0a30BBEIM BOIpocaM JUCHUILINHBI. 0

Pe3y.]'IBTI/Ipy}0H.[a$I OLICHKA onpeaAciIsieTCsa B COOTBETCTBUU C Ilomoxenuem o 6aHHLHO-pCﬁTHHFOBOﬁ CUCTEMC
OICHKH 3HAHUHI CTYACHTOB.



IIpuMepbI OMJ1€TOB K 3a4eTy MO JUCHHUILINHE
«Duznyeckas ¥ KoJionaHast xumus» (OIK-2, OIK-8)

BMJIET Ne 1
1. OcHOBHbIE MOHATUS XWMHUYECKON TEpMOJMHAMUKH. TE€pMHUHBI U MOHATHUS: cHcTeMa (OTKpBITas,
3aKpbITasi, U30JIMPOBAaHHAS, TOMOI'€HHAsl, FETEPOTreHHast), COCTOSIHUE U CBOMCTBA CCTEMBI.
2. OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE  DJIEKTPOABl.  XUHTHAPOHHBIA  3JEKTPOJ:  YCTPOMCTBO,
3NEKTpoIHas peakuus, ypaBHeHue Hepucra. [loTenunomerpuueckoe onpenenenue pH.
3. OmpeneneHre U OCHOBHBIE 33/1a41 KOJUIOMIHOM XHUMHUU; €€ 3HAYCHUE JIJISl Pa3iIMYHBIX OTpaciieil HayKu
u Texuuku. Komnonnnoe coctosiHue BemnecTsa. JlucrnepcHble CUCTEMBI.
4. Kanopumerpus. OnpeneneHue TEIUIOThl pacTBOpeHUs coiu. 3akoH ['ecca. DKcrnepuMeHTalbHOE
oTnpe/iesieHue TeIOBBIX 3()(PEKTOB XMMUUECKON PEaKIIUH.

BUJIET Ne 2
1. ®oToxuMHUYecKHe peakIHH. 3aKOH (POTOXMMUYECKOM AKBHUBAJIEHTHOCTH OiHIITeiHa. KBaHTOBBIN
BbIX0J] peakuuu. CeHCuOUIM3aTopsl.
2. IlepBblil 3aKOH TEPMOAMHAMUKH, (OPMYITHPOBKA, MaTeMaTHUYECKOE BbIpaxkeHne. BHyTpeHHss sHeprus,
SHTaNbNUA. Beipaxenue |-ro 3akoHa 17151 H30TEPMUYECKOT0, H30XOPHOTO U M300apHOTO MPOIECCOB.
3. Knaccubukamumss AUCHEPCHBIX CHCTEM T0 pa3mepy dactuil (aucmepHoctd). OcoOeHHOCTH
YIBTPAMHKPOTETEPOTCHHOTO COCTOSIHUS (HAHOCOCTOSTHUSA).
4. DNEKTPOKMHETUYECKHE SIBJICHUS B  KOJUIOMTHOW xuMuu. Onektpodope3. OmnpeneneHue
anekTpodopeTHUecKoi moaBmKHOCTH 307151 Fe(OH)s.

BUJIET Ne 3
1. TerumoemkocTtb. VcTuHHAS, MOJISIpHAs TEII0OEMKOCTh. M30X0pHas, n3006apHas TEII0eMKOCTb.
2. Knaccuduxkanus 37eKTpo 0B U AIEKTPOXUMUUYECKUX TETIeH. DIeKTpoapl BTOporo poja. KamomenbHbIi
AIIEKTPOJ: YCTPOICTBO, AIIEKTPOIHAS peakius, ypaBHeHue HepHera.
2. Knaccudukaius AUCIEPCHBIX CHUCTEM IO arperaTHoMy cocTosHUIO ¢a3. OCHOBHBIE THUIIBI CHCTEM.
ITpumepsi.
3. Koarymsmus KOJIOMAHBIX pacTBOpPOB. Buibl ycTOWYMBOCTHM KOJUIOMAHBIX cucteM. OrmnpeaeneHue
nopora koaryssituu 30151 Fe(OH)s . 3amuTHoe unco.

BUJIET Ne 4
1. T'ereporenHsiit katanu3. OCHOBHbBIE CTaJUU TIeTePOTreHHO-KaTaJUTHUYECKOro mpoiecca. [Ipumepsl
reTeporeHHO-KaTaIUTHYECKUX MIPOLIECCOB B (hapMalluu.
2. TemnnoBeie 3¢p¢extl. 3akoH ['ecca. 3aBUcHMOCTH TeoBOro 3¢d@dexra XMMHUYECKOH peakiuud OT
temnepatypsl (ypaBHeHue Kupxroga).
3. Knaccudukanus JUCIIepCHBIX CUCTEM O CTENEeHHM B3aWMOJICHCTBUS AUCIEPCHON (a3bl C JUCTIEPCHOM
cpenou.
4. ITonyyenne TMOUIBLHBIX M JTHOPOOHBIX KOJUIOUAHBIX pacTBOpoB. [Tomydenue 301 Fe(OH)3
nocpencTBoM rujposunsa. [loxyuenue 305ei cepbl U KaHU(OIH.
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BUJIET Ne 5
1. CnoxHble peaknuu (TapauienbHBIC, IMOCIIEIOBATEIbHBIC, OOpaTUMBbIC, COMpPsDKCHHBIE). KuHeTnka
IIOCJIEI0BATEIBHBIX peakuuii. YacTHBIE Cllydyau KHHETHKU CIIOKHBIX PEaKLIUN.
2. Bropoii 3akoH TtepmoauHamuku. @opmynupoBka |l-ro 3akoHa TEpMOOMHAMUKH. OHTPOIIHS.
3aBHCHMOCTB SHTPOIIUH OT TeMIepaTypsl. Mi3MeHeHrne SHTPONNH B HEKOTOPBIX IMPOLIECCaX.
3. O6pazoBanue TMO(POOHBIX TUCTIEPCHBIX CHCTEM INPH TUCTIEPTUPOBAHUH; MPOIECCHI JUCTIEPTUPOBAHUS
B IIPUPOJIC U TEXHHKE.
4. I3mepeHne TOBEPXHOCTHOTO (MexdaszHoro) Harsokenus (meron PeOunnepa), ompenenenue
3aBHCHMOCTH TIOBEPXHOCTHOTO HATSKEHUSI YUCTHIX )KHUJIKOCTEH OT TEMIIEPaTypHl.

BUJIET Ne 6
1. UnTerpanbHble KMHETHYECKHUE 3aKOHBI (YpaBHEHMS). BBIBOJ MHTErpaJbHOTO KUHETHYECKOIO 3aKOHA
JU1sl peakiui 1-ro nopsiaka. Bua n aHann3 KWUHETUYECKUX KPUBBIX.
2.0npeneneHne MOJSIPHOW MAacChl PaCTBOPEHHOTO BEIIECTBA KPHOCKOMUYECKUM, J0YILTHOCKOTTHYECKIM
WM OCMOTHYECKHM METOJIOM.
3. KakoB MexaHHW3M CTaOMIM3aIlMi SMYJIbCHI MOBEPXHOCTHO-aKTHBHBIMH BemlecTBaMu? Paz0Oepurte Ha
IpUMepe IMYJIbCUI THIIA M/B B IPUCYTCTBUH 3MYJIbraTopa ojieara HaTpHus.
4. KuneTtnka roMOT€HHBIX peaklnid. DKCIIEPUMEHTAIbHOE OTpeieTieHe KOHCTaHThl ckopocTu peakiuu 11
MopsiIka Ha TpHUMEpEe peakluu B3auMOJCHCTBHS mepcyibdaTa HATPUS C HOJUCTBIM  KaJHEM.
I'padmyeckuii 1 aHaTUTHYECKUN pacyeT KOHCTAHThl CKOPOCTH.

BUJIET Ne 7
1. 3aBUCHMMOCTb CKOPOCTH XHMHYECKOW pEakIuu OT TeMIepaTypbl. YpaBHEHHE AppeHHyca, €ro
rpadudeckas popma. DHEPrus aKTUBAINH, €€ OTIPEICTICHHE.
2. WneanbHble pacTBOPHI. 3aKOHBI HACAIBHBIX PacTBOPOB. OCMOC M OCMOTHYECKOE AaBJICHHE. 3aKOH
Bant-T'odda, Paymns. [lormwkenne Temmneparypbl 3aMep3aHusi pacTBopa (KPUOCKOTIHS).
3. KoimyecTBeHHbIE XapaKTEPUCTUKU JAUCIEPCHOCTU: TUCHEPCHOCTb, PAaaUyC KPUBU3HBI, YyIeIbHas
noBepxHOCTh. [ToHsTHE 0 MMOPUIBHBIX ¥ THOPOOHBIX TUCIEPCHBIX CUCTEMAX.
4 V3mepeHue yaelbHONW U SKBUBAJICHTHOM 3JE€KTPONPOBOJHOCTH PACTBOPOB AIIEKTPOJIUTOB. M3yueHue
3aBHUCHUMOCTH DJIEKTPOIIPOBOJHOCTH OT KOHIIEHTPAIIMU Ha IPUMEPE MypPaBbUHOI KUCIIOTHI.

BUJIET Ne 8
1. Peakuuu 2-ro mopsiaka. BeIBo WHTErpaibHOTO KMHETHUYECKOTO 3aKOHA JUIS PEaKIuil 2-ro MOpPSIKa.
Bu v aHamM3 KHHETHYECKMX KPUBBIX. BpeMs mostynpeBparieHust Uit peakiuid 2-ro nopsiika.
2. CuibHbIe 37eKTpoauThl. OCOOEHHOCTH CBOMCTB CHIIBHBIX 3NIEKTPOJIUTOB. KoadduiimeHT akTHBHOCTH.
[TonsiTue conpBaranyu (TUAPATAIIMN) HOHOB.
3. [Ipouecc qudpdysuu. KonnuectBenHoe Boipaxenue nupdysuu (3akoH duka).
4. V3amepeHue yieinbHON M SKBUBAJICHTHOU 3JICKTPOTIPOBOIHOCTH PACTBOPOB JIEKTPOJIUTOB. M3ydeHue
3aBHCHUMOCTH 3JICKTPOIPOBOJIHOCTH OT KOHIIEHTPAIMH HA IPUMEPE YKCYCHOM KHUCIIOTHI.

BUJIET Ne 9
1. Tlpomecchl oOpatumble U HeEOOpaTHMble B TEPMOAMHAMUYECKOM cMbIcie. CaMOIMpou3BOJIbHbIE
MPOLIECCHI. DHTPOMHUS — QYHKIIUS COCTOSIHUS CUCTEMBI, €€ OTIpe/IelieHuE.
2. KongykromeTpuueckoe TUTpoBaHue. TUTpOBaHNE CUIIBHON KUCIOTHI CUIIBHBIM OCHOBAHUEM.
TutpoBanue cnaboi KUCIOTHI CUILHBIM OCHOBAHHUEM.
3. OGpa3oBaHue U CTPOCHUE YacTHUIl AuCTIepcHOM (azbl (3o1eit). Ctpoenue 3o Agl, ecnu ipu ero
noyueHuu Kl Obu1 B3ST B 130bITKE. Ha3BaTh BCe COCTaBHBIE YaCTH MULIEILIIBL.
4. Meton 57€KTpOnpoBOAHOCTH. OrmpeneneHne KOHCTAaHThl W CTEMEHU UCCOLMALUU DIEKTPOIUTOB
MyTeM U3MEpPEHUs IEKTPOIPOBOTHOCTH.
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BUJIET Ne 10
1. 3aBUCUMOCTH CKOPOCTH PEAKLIUU OT TEMIIEpaTyphl. Y paBHeHNE AppeHuyca.
2. [loreniomeTpuveckoe TuTpoBanue. KucioTHO-0CHOBHOE (OKUCIUTEIEHO-BOCTAHOBHTEIHHOE)
MOTEHIIHOMETPUIECKOE TUTpOoBaHKe. VIHTerpaibHble KpUBBIE TUTPOBAHMSL.
3. Ob6pa3oBaHue U CTPOCHUE YaCTHII AUCTIepCcHOM (a3bl (30ieit). Ctpoenue 3051 Agl, ecnu ipu ero
nosrydennn AGNOs O6b11 B3sT B M30bITKE. Ha3BaTh BCce cOCTaBHBIE YacTH MHIIEILIBI.
4.0Onpenenenue PH OydepHBIX PacTBOPOB € MOMOMIBIO BOJOPOIHOTO, CTCKIISTHHOTO, XHHTHIPOHHOTO
AIIEKTPOJIOB.

BUJIET Ne 11
1. YpaBuenue Kupxroda, ero ananus. lurerpanbusie popmsl ypaBHeHust Kupxroda, ux npuMeHeHue.
2.Ilpumenenue usmepenuii /1C ranpBaHNYECKUX JIEMEHTOB /7S ONIPEeAETICHUS (PU3UKO-XUMHUYECKUX
BenuuuH (onpenenenue PH pacTBopoB, onpeaenenne 0ypepHoit eMKOCTH pacTBOPOB).
3. [lomydyenue 30Jeil MmeTogoM nentuzanuu. HemocpeacTBeHHas U MOCPEACTBEHHAS MENTU3AIMS HA
npumMepe moaydenus 305 Fe(OH)a.
4. V3amepeHue 31eKTPOIHBIX OTEHIIUAIOB 3JIEKTPOIOB. PacueT moTeHIana MeIHOTO AIIEKTPOIa.

BUJIET Ne 12
1. Xumnueckas knHeTruKa. OCHOBHBIE TOHATHS: CKOPOCTh XUMHUUYECKON PEAKIIUU, KOHCTAHTa CKOPOCTH,
KMHETUYECKOE YPABHEHUE, MOJICKYJISIPHOCTh, IOPSIOK PEAKIINH.
2. DneKTpudecKasi IpoBOIUMOCTh PAaCTBOPOB. CKOPOCTH ABUKEHHUS HOHOB. Y JIelbHAs!, DKBUBAJICHTHAS
MIPOBOJIUMOCTD 3JIEKTPOJIUTOB U UX 3aBUCUMOCTD OT Pa3JIMYHbIX (DAKTOPOB.
3. KonaencannoHnsle (pu3nueckue, XAMUUYECKHUE) METOIBI TTOTYyUEHUS KOJIJIOMIHBIX CHCTEM.
4. 3mepeHue 3IeKTPOIHBIX TOTEHIIUATIOB 3JIEKTPOI0B. PacueT moTeHImana MMHKOBOTO 3JIEKTPOa.

BUJIET Ne 13
1. Buyrpennss sueprusi. DHranbnus. TemnoBoit adpdexT xumudeckoit peakiuu. 3akoH [ ecca.
2. PaBHOBECHBIE AJICKTPOIHBIC MPOIIECCHI M SJIEKTPOABMKYIITUE CHITBL. DIICKTPOJI, SJCKTPOHBIN
MMOTEHITUAJ U 3.]1.C. SJICKTPOXUMHYECKOM IICTIH.
3. Koarynsauusi KoJutouJoB. [IoHATHE 0 KHHETUYECKON U arperaTuBHOM YCTOMYMBOCTH KOJUIOMTHO -
mucnepcHbIx cucteM. [IpaBumno 3Haunoctu Llymnbie-I"apau.
4. MunieuisipHble KOJUIOUIHBIE cUCTeMbl. MuIiiesutooopasoBanue B pactBopax [TAB. Kputnaeckas
KOHIICHTpAIIM MUIIEIUT000pa30BaHus, SKCIICPHMEHTATBHBIC METO/IbI €€ OTIPEICIICHHUSI.
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10.

11.

9. YueOHo-MeTOAMYecKOEe U HH(OPMALIMOHHOE O00ecTiedeHHe TUCIUTLTUHBI

a) OCHOBHAs JIUTEpaTypa:

Kynpsimesa, H. C. ®usnueckas ¥ KOJUIOWAHAS XUMHS: YI€OHUK M pakTUKyM Juist By3oB / H. C.

Kynpsimesa, JI. I'. bonmapeBa. — 3-¢ m3a., nepepad. u gon. — Mocksa: M3narensctBo FOpaidT,
2024. — 452 c. — (Bwicmee oOpazoBanume). — ISBN 978-5-534-17490-8. — Texkcr:
amekTpoHHBI  //  OOpaszoBarenpHass  miargopma  FOpaiit [caliT]. — URL:

https://urait.ru/bcode/535669.

. BacrokoBa, A. T. Ananutuueckas xumus: yueonuk / A. T. Baciokosa, M. JI. Benensinuna. — 4-e

m3a. — Mocksa: [lamkoB u K°, 2024. — 156 c.: wi., Tabi., cxem. — (YdeOHbIe U31aHus JJ BY30B).
— Pesxum mocryma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=709878 .
— bubmmorp. B kH. — ISBN 978-5-394-05549-2. — TekcT: 31eKTpOHHBIN.

BacrokoBa, A. T. Ananutudeckas xumusi: yaeOHuk / A. T. BaciokoBa, M. /I. Benensinuna. — 4-e
m3a. — Mocksa: [lamkoB u K°, 2024. — 156 c.: wi., Tabi., cxem. — (YueOHbIE W31aHUsI AJI BY30B).
— Pesxum mocryma: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=709878 .
— bubnmorp. B ka. — ISBN 978-5-394-05549-2. — TekcT: 21eKTpOHHBIN.

Kykymikuna, Y. Y. Komnounnas xumus: yue6Hoe mocobue: [16+] / U. U. Kykymkuna, A. FO.
MutpodanoB. — KemepoBo: KemepoBckuii rocynapctBensbiii yausepeutet, 2010. — 216 c. —
Pexxum noctyma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=232755 —
ISBN 978-5-8353-1084-5. — TekcT: JIeKTPOHHBII.

EpmioB, FO. A. Kommouanas xwumus. Puszndeckas XUMHUS IAUCHEPCHBIX CUCTEM: ydeO. s
CTYJIGHTOB YYpEeXJeHUU BhICII. Mpod. oOpa3zoBanus, oOydaromuxcs mo crnenuanbHoctu 060301.
65 "®apmanua" nmo guctumuHe "®Ou3. u kowtona. xumusa" / Epmos 0. A. - Mocksa: [DOTAP-
Menua, 2014. - 352 c. - ISBN 978-5-9704-2860-3. - Tekcr: anexrponnsiit // DbC "KoHcynbTaHT
crymenta" : [caitr]. - URL : https://www.studentlibrary.ru/book/ISBN9785970428603.html -
Pexxum poctyna : o moArnucke.

benuk B.B., Kuenckas K.M. ®usndeckas u KojutoujaHas xuMus. - M.: M3naTenbCkuid LIEHTP
«Axagemusa», 2010.

Mymkam6apo H.H. ®m3nveckas u komwtouanas xumus. M.: TOOTAP-ME]], 2012. — 383 c.
Kykymkuna WM. Kommonanas xumus. / M., Kykymkuna, A.}FO. Mutpodano. — Kemeporo:
Kemeposckuii rocygapctBennsiii yuuBepeuret, 2010. — 216 ¢. — Pexxum noctyna: 1no mojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. —
TekcT : 3NeKTPOHHBIN.

3yeB, A.JO. @usnueckas xumus. [Ipaktukym / A.FO. 3yes, B.A. Uepenanos, /[.C. LlBeTkoB ; pen.
A.1O. 3yeB. — ExatepunOypr: U3narensctBo Ypansckoro ynusepcutera, 2012, — 124 c¢. — Pexum
nocryna: no noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN
978-5-7996-0787-6. — TekcT : 31CKTPOHHBIN

AreeB E.Il., VYcnenckas W.A., boraueB A.I'. [Ilpakmuxym no ¢usuyeckoii xumuu:
Tepmoounamuxa. -M.: Hz0amenvckuti yeump «Axademusay, 2010.

BunokypoB A.M. ®usmueckas xumus / A.M.Bunokypos, P.M.Bunokypoma, O.B.Cunkuna ;
TToBOIKCKHIT TOCYJApCTBEHHBIN TEXHOJOTHUYECKHiT yHUBepcHTeT. — Momxkap-Omna : IIT'TY, 2016.
— 8 ¢ : cxem., Tabm. — Pexum goctyma: mo moammcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubmmorp.: c. 76. — ISBN 978-5-8158-
1780-7. — TekcT : ANEeKTPOHHBIH.

0) AONOJHUTENbHAS JINTepaTypa:

1.T'opuikos B.1., Ky3neno U.A. OcHoBbI puznueckoit xumun. - M.: bunowm, 2010.
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https://urait.ru/bcode/535669
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

2. Kpartkwuii kypc ¢pusnueckoit xumun. // ITox pen. C.H. KonapatseBa. - M.: BIIL. — 1978. -
312 c.

3. Kpartkwuii cnipaBounuk ¢usuko-xumuueckux BenuuuH. //Ilox pemakuwmeit PaBnmens A.A.,
[TonomapeBoit A.M. — Jlenunrpan: "Xumusa", 1983 r.

4. Counosres F0.1. "Ouepku no ucropun puzmueckoit xumun'". M., 1984.

o. 3axapuyenko B.H. COopHHK 3a/1a4 ¥ yHIpa)XKHEHUH 10 (U3HMUECKON M KOJUIOMTHON XUMHUH.
M., 1978.

6. A.Jl.3umon, H.®.JIlemenko. Komnonanas xumus. — M.: Beicimas mkona, 2001.

1. J.A.@punpuxcoepr. Kypc kommmonnsoit xumuu. M.: Beiciras mkona. 1995.

8. B.H.3axapuenko. Koymonnnas xumus. — M.: Beicmras mikona, 1989, 238 c.

9. I0.I.®ponoB Kypc kommounnoit xumuu: [loBepXHOCTHBIE SBIEHUS U JAUCIEPCHbIE

cucteMmbl. M. «AnbsiHC». 2004.

10.  A.M.PycanoB. Munemno6pa3oBanue B pactBopax [TAB. C-TIlerepOypr. Xumus. 1992.

11.  I1.Jdo6bruun, JI.N.Kananep, B.B.Cepriunckuii u np. @usnyeckas U KOJJIOUJHAS XUMUS. -
M.: [Ipocgemienue, 1986, 463 c.

12.  banesun C.A. Ilpaktukym 1o Gpu3ndeckoit u KOJUIOUIHON Xxumun. M., 1972

13.  TlpakTtukyM ¥ 3aja4yHuK 10 KosutomaHou xwmwuu. // Tlox pex. mpod. B.B.Hazaposa, M.:
HKII «Axkagemkauray, 2007.

B) mporpamMmMHoe odecnieuenue u MHTepHeT-pecypcehl:

ObecrnieueH AOCTYN K COBPEMEHHBIM Tpo(deccHOHANbHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM

CIIPaBOYHBIM U TOMCKOBBIM cucteMaM (ombmmoTexka COI'Y):

1.

DJieKTpoHHAas 6ubauoTeka auccepraumii u apropedeparos PI'b (OB/] PI'b)
TpeGyercs peructpanus B 6ubnuoreke COI'Y

IBC «YuuBepcurerckasi ouoanorexka ONLINE)
Tpebyercs peructpanus B oudnuorexke COI'Y

9B C «HavuHas 3jekTpoHHasi 0udauoreka eLibrary.ru»
CamocTrosTenbHas PErUCTpalus Ha CaiTe

IBC «KoHcyabTaHT cTyeHTay CTyaeHuyecKkas 3J1eKTPOHHAs 0M0JH0TEKA 10
MEIMIMHCKOMY M (hapMaleBTHYECKOMY 00PA30BAHMIO, A TAKJKE 10 eCTeCTBEHHBLIM M TOYHBLIM
HAYKAM B 11eJI0M
Tpebyercs perucrparus B oudnmuoreke COI'Y

9B C «lOpaiiT» — 00pa3oBaTeibHasl CPea, BKIAKYAKIIAS BUPTYAJbHBIH UYNTAJbHBIN 32J1
Y4eOHMKOB M YUeOHBbIX IOCOOMI 0T AaBTOPOB U3 BeAVIIMX BY30B Poccuu o BceM Hanpapjie HUSIM
H_CHEeNHAJILHOCTAM
Tpebyercs peructparus B oudnmmoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3za ngaHHBIX, coaepIKallire 3JICKTPOHHBIC H3JaHUs
u3natenberBa SpringerNature 3a mepuony 2011 — 2017 rr. (mMONMHOTEKCTOBas KOJUIGKIHS B
KoJimuecTBe 46 332 KHHT)

JInunblii kabuHer Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucrannuonHoro odyuenuss COI'Y http://Ims.nosu.ru/

PeKOMeH)lyeMble HHTEPHET-aJpeca 1Mo XuMHuu:
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/
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https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.springer.com/
http://portal.nosu.ru/
http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/

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

Ba3bel 1aHHBIX:

DdenepanpHbIl opTan «Poccuiickoe o0pa3oBaHUE)

https://www.edu.ru

®DenepanbHbIi LICHTD WHPOPMAIIMTOHHO-
00pa3oBaTebHBIX PECYPCOB

http://fcior.edu.ru

EnnHoe okHO focTyna K ”HPOpMaIMOHHBIM pecypcaM

http://window.edu.ru/

[opran «I{udpoBoe obpazoBanue»

http://www.digital-edu.ru

HanmonanbHbIM OTKpPBITEIM YHUBEpCUTET «HTYHT)

https://intuit.ru

OnekTpoHHast OMONMOTEKa y4eOHBIX MaTepHalioB TIO
XUMHNHN

http://www.chem.msu.su/rus/elibrary/

Xumnueckuit mopran Chemport.ru

http://www.chemport.ru

HayuHo-nnonyssipHbIi xKypHan «XUMUS U KU3HBY»

https://www.hij.ru

Ananutnyeckas xumus. baza qaHHbIx

https://www.freechemistry.ru/

Mendeleev.info — o xuMuu 1 XUMHKAX

https://mendeleev.info/

@OopMyJIBHBIA  yKa3aTeldb IPENApaTHUBHBIX CHHTE30B
OpraHUYeCKUX COeIMHEHUHN

http://www.orgsyn.narod.ru/

Ananutudeckasi xumus B Poccun

http://www.wssanalytchem.org/ default.aspx

Poccuiickast HanimoHaJIbHAST OMOIIHOTEKA

http://nir.ru/

HammonanpHas 251eKTpoHHAs] OnOIMoTeKa

https://rusneb.ru/

Poccuiickas rocynapcTBeHHast bnOnmuoreka

https://www.rsl.ru/

EnnHoe okHO JocTyna K HHPOPMAITMOHHBIM pecypcam

http://window.edu.ru

Karasor 371eKTpoHHBIX OHOIHOTEK

https://elementy.ru/catalog
/g31/elektronnye biblioteki

«Merasuuukioneans Kupuia u Mebomusay

https://megabook.ru

BubnunoTeka yueOHON W HAYYHOM JINTEPATYPhI

http://sbiblio.com/biblio/

IlepeyeHb JIMIIEH3MOHHOTO U CBOOOHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevYeHn s,
He00X0UMOr0 /IS 0CBOEHUS TUCHUILINHBI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
[IPOrpaMMHOE 0OecIIcueHHE I PEJaKTHPOBAHUs XUMUUecKuX Gopmyi IsisDraw (cm. cnucox nuoice).

Peectp nporpammuoro odecnieuenuss COI'Y 2024

Ne HanMeHoBaHHue Ne noroBopa(JiuueH3ust) Crtpana
n/n TMPON3BOAUTED
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
2 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
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http://www.hyle.org/journal/concept.htm
https://www.edu.ru/
http://fcior.edu.ru/
http://window.edu.ru/
http://www.digital-edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://www.freechemistry.ru/
https://mendeleev.info/
http://www.orgsyn.narod.ru/
http://www.wssanalytchem.org/%20default.aspx
http://nlr.ru/
https://rusneb.ru/
https://www.rsl.ru/
http://window.edu.ru/
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
https://elementy.ru/catalog%20/g31/elektronnye_biblioteki
https://megabook.ru/
http://sbiblio.com/biblio/

7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CLIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
12 Cucrema TectupoBanms Sunrav | Ne468 ot 03.12.2013 UIT Poccus
| WEB Class Cynrarymus P.T.(6eccpouno)
[Tporpammuoe obecrieuenue 1C: | Ne C/1/108 ot 29.08.2017 Poccus
13 [Ipennpusitue. byxranrepckuit (MakcumyM-codT) GeccpoyHO
"| Vuer. Tunosas koHpurypamus 8
ceTeBas BEPCHsI
CucreMa KOMIBIOTEPHOH JIunensust FSF/Debian
14. | Bepctku MikTex (CBoGo1HOE TIpOrpaMMHOE
obecrnieyenne) (6beccpoyHo)
15. | Kasperksy Endpoint Security Jo 22.01.2024 Poccust
[Iporpammuoe obecrieuenue st | CBOOOIHOE MPOTPaMMHOE CIIA
16. | perakTUPOBAHUS XUMHYECKHUX obecnieucHue(6ecCpoOUHO)
dopmyi Isis Draw
Cucrema noucka TEKCTOBBIX Ne o0122.01.2043 Poccus
17. | 3amuMcTBOBaHMIT (meitictButenen no 22.01.2025) c
«AnTumnaruar.BY3» OAO «Antu-Ilnarnar»
[Iporpammuoe obecrieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | IIpennpusarue 8.3 YnpasneHue «Maxkcumym»(6eccpodHo)
TOProBJIeH
[IporpammHOe obecrieueHue NoeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmnaTa u Kaapsl «MAKCHMYM-
rOC.yupexJaeHus 8 CODT» 6eccpoyHo
20 [IporpamMmmuoe obecrnieueHne NeCL1/76 01.03.2017r. Poccus
| 1C:0romxer. «MaKCUMYM-co1» (0ecCpOyHO)
ABTOMAaTU3MPOBAHHAS CUCTEMA CBHOETENBCTBO O cory
«Ynpasnenue —/lekanat bPC» rOCyIapCTBEHHOW pEerucTpalnuu
21. nporpammsl 4 OBM
Ne2015611830 ot
06.02.2015r.(6eccpouno)
IIporpamma st 9BM «bank PazpaboTtka COI'Y cory
BOIIPOCOB /JIs1 KOHTPOJIA CBUAETENBCTBO O
3HAHMI» rOCy/IapCTBEHHOW PETUCTpaLlUU
22.
nporpaMmsl st O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
IInansr BO Ne2191-24, ot 12.01.2024 1. Poccus
23. (Tex.monaepxka a0 26.02.2025 r.)
000 JIMMHUC
24. | Tlnanwr CIT1O 12.01.2024 No2192-24 Poccus
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(moanucka H OOHOBIICHUS JI0
16.02.2025)

[1O Jlaboparopuun MMUC Nel157-23 ot 29.03.2023 OOO Poccus
o5 (Hexanart, 1K, BenomocTy, JIMMUC
" | TecTupoBaHUE, UHTEPHET
pacuIupeHue u Jip.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
' W, A.Cepreesnu
27 «["anaktuka» 00O TI'anaktuka UT noroop Ne | Poccus
' 120320/J1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO Tl'amaktuka UT norosop Ne | Poccus
2g. | YIEKTPOHHOTO 120320/11/A ot 14.03.2022
JTOKYMEHTO000pOTa
29 MOODLE BecmiaTHoe CIIIA (GecnmatHoe
' pOCCHICKOE)
30 «l"amakTuka PY3» JIuuensus 6eccpoyHas Poccus
31 JInunblii kKaOuHET abuTypuenTa | JlumeHsus GeccpouHas Poccusa
39 JInuHbIil kKabuHeT Jlunensus Geccpounas Poccus
* | crymenTa/coTpyaHUKA
DiekTpoHHas OnOIHOTEKA https://dvs.rsl.ru Poccus
33. | muccepranuu u aBTopedepatoB | TpebyeTcs perucrpaius B
PI'B(OB/J1 PI'B) oudimoteke COI'Y
DbC"YuuBepcuTeTcKas https://biblioclub.ru Poccus
34 ouoanoreka ONLINE" Tpebyercss  perucrpanus B
' o6ubnuoreke COI'Y
DObC «Hayunas osaexrponnas | http://elibrary.ru. Poccus
oubnroreka eLibrary.ru» Tpebyercs perucTparus B
35. o6ubnuoreke COI'Y
YHuBepcaibHas 0a3 JaHHbBIX https://dlib.eastview.com CIIIA
36. | East View
OBC «Koncynbrant cryaeHra» | http://www.studentlibrary.ru Poccust
CryneHueckas 3JeKTpOHHAs Tpebyercs perucTpanus B
O6ubIroTeKa Mo MeTUIMHCKOMY | 6ubmuorteke COI'Y
37. | n papMareBTHUECKOMY
00pa3oBaHUIo, a TAKXKE TI0
€CTECTBEHHBIM M TOUYHBIM
HAyKaM B TICJIOM.
3bC «tOpaiit» - www.biblio-online.ru Poccust

38.

oOpa3oBatenbHas cpena,
BKJTIOYAIOII[asi BUPTYaJIbHBIN
YUTAIbHBIN 3271 yueOHUKOB U
y4eOHBIX TOCOOUI OT aBTOPOB

Tpebyercs perucTpanus B
6ubimotexe COI'Y

101



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

W3 BeayluXx By30B Poccuu o
BCEM HANPABJIECHUAM U
CIIELIMAIBHOCTSIM

39 KO3II (momen Ha stHIEKCE) becrnutatnoe (nepeBenen B pexxum | Poccust
' IPOCMOTPA)
40. | Pycl'apz OecruiatHoe Poccus
41 | ViPNet Poccus
42 | BKC OtkpriToe T10 OecruiatHoe
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DJIEeKTPOHHBIE pecypchl 00ecneYHBaOIIe PeaTu3anuio 00pa3oBaTeJbHBIX IPOrpaMM
®PI'bOY BO «CeBepo-OceTnHcKHii rocygapcTBeHHbI yHHBepcuTeT uMeHH Kocra JleBanoBrnua Xetaryposa»

e DBC «YuuBepcurerckas oudaunoreka ONLINE» — obecnieunBaer noctyn K Hanbosee BOCTpeOOBaHHBIM MaTepuajiaM y4eOHOH W HayYHOH
JUTEpaTyphl 1O BCEM OTPACIsAM 3HAHWH OT BEAYIIMX POCCHICKHUX H3IATElbCTB. Pecypc collepKUT y4eOHHMKH, ydeOHbIE MMocoOusi, MOHOrpadmuwu,
MNEPUOJUYUCCKUC U3AaHHA, CIPABOYHUKH, CJIOBApPHU, SHIUKIONCAWH, BUACO- M ayAuOMaTcpualibl, HWIUIIOCTPUPOBAHHBLIC H3JaHUSA I10 HCKYCCTBY,

XYA0KECTBEHHYIO JTUTEPaTypy u B HacTosIIee BpeMs COJIEPIKUT MOYTH 100 THIC. HauMEHOBaHUH.
Tpebyercs peructparus.
e DBC «Hayynas snekrponHas Oubnmoreka elibrary.ru» — xpynHedmas B Poccuu anexTpoHHass OMONIMOTEKa HAYYHBIX ITyONUKaIUii,

obnasmatomass OoraTbIMA BO3MOKHOCTSIMHM TIOMCKa M aHaju3a HaydyHoOW HH(opMmammu, oO0ecreuyrMBaeT POCCHICKAM YYEHBIM JJIEKTPOHHBIH JIOCTYI K
BEIYIIMM WHOCTPAaHHBIM Hay4yHbIM m3naHusM. Ha ceromus mnocerutensim eLIBRARY.RU npocrymuel pedepaThl U MONHBIC TEKCThI Oosnee 38 MITH
Hay4YHBIX IyOJMKAIMii W TATEHTOB, B TOM HYHCJE AJIEKTPOHHBIE Bepcuu Oomee 5600 poccHilcKMX HaydHO-TEXHWYEeCKHX >kKypHainoB. Ceeime 4500
POCCHIICKUX HAyYHBIX KypHAJIOB Pa3MeIleHbl B OECINIATHOM OTKPBITOM Jjioctyrie. CaMoCTOsITeNbHAs PEruCTpalus Ha caiite.

e VuuBepcaibHas 0a3za jaHHbIX East View — moaHOTEKCTOBBIH mocTyn k 80 HaMMEHOBaHMSIM Hay4HbIX kypHasioB. JloruH: Khetagurov.
[Mapons: Khetagurov.

e DBC «KoHCYIbTaHT CTyJIeHTa» — CTyJIeHYecKasi JJIEKTPOHHAs OMOJMOTEKa M0 MEIUIIMHCKOMY H (bapMaleBTHYecKoMy oOpa3oBaHUIO, a
TaKxe o €CTEeCTBEHHBIM u TOYHBIM HayKaM B LIEJIOM.
TpebyeTcs perucTpamms.

e DBbC «IOpaifT» — obpa3oBaTenbHas cpeaa, BKIFOYAIOMAS BUPTYATbHBIA YATATBHBIN 32l YICOHUKOB M YIeOHBIX TTOCOOWH OT aBTOPOB W3
BeAymmx By30B Poccnm Mo BceM HampaBieHHSM H CHENHAIBHOCTSM, MpeajiaraeT TMpernoAaBaTensiM BO3MOXKHOCTh HCHONb30BaHUS KoHCTpykTOpa
rUOKUX KYpCOB, € TIOMOIIBIO KOTOPOT'O MPEroiaBaTe’b MOXKET CO3/IaTh CBOM YHHKAIBHBIN Kypc U aJalTHPOBaTh €ro Moj 00pa3oBaTeNlbHbIE MPOrpaMMbI
Pa3HBIX YpOBHEH MOATOTOBKH. https://urait.ru/info/courses?utm_sour...m campa TpeGyercst perucrparusi.

e Polpred.com — otkpbITas 3JeKTpOHHAst OMOIHOTEYHAast cCHcTeMa «J[eoBbIe CpeIcTBa MaCcCOBOM MH(OPMAILIUI» MPEITaraeT JOCTYIl K CTaThIM
600 memoBBIX ra3eT, )KypHaJIOB, WH(GOpPMAreHTCTB ¢ apxuBoM 3a 20 e, 0630p CMU; mO3BONISET OCYIIECTBIATh HHTEPHET MOKCK, IPOCMOTP U 3arpy3Ky
MaTepuaioB  yepe3  pyOpuMKaTtop  TOWCKAa, BBIBOX  HAa  Te4aTh WM  COXpPaHEHHWE  KONMHH  MaTepuajoB Uil JIWYHOTO
rcnonb3oBaHus. https://www.polpred.com/?ysclid=Inu8u3...2w7734263

e HammonanbHas snekTpoHHas Oubmmoreka (HOB) — denepanpHas rocymapcrBeHHass MHQOpPMANMOHHAS CHCTEMa, IMpenjiaraeT IOCTYIl K
TIEPEBEICHHBIM B JJIEKTPOHHYIO (OpMYy KHUTAM, BKIIOYAs PEAKHE W I[IEHHBIC W3JaHUs, PYKOMNCH, IUCCEpTaIy, aBTopedeparsl, MOHOTpaduw,
M30M3IaHMS, HOTHI, TIATEHTHI, MIEPUOTUTIECKYIO TUTEPATYPY u KapTorpaduyeckue W3IaHUS.
be3Bo3mesmHbI mocTynm k oobektaM HOB Bo3MOXkeH depe3 KOMITBIOTEPHI, PACIIONOKEHHBIE Ha TEPPUTOPUH YUTAIBHOTO 3aja 3JIEKTPOHHBIX PECypCOB
Hayunoit 6u6mmorekn COT'Y. https://rusneb.ru/?ysclid=Irrpkq2alr745161760

e [leuatHsle nepuoanueckue n3aanus Ha 2024 rox
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10. MarepuajbHO-TeXHUYECKOE OCHAIIEHHE TUCHMIIUHBI:
KowMmmbrotepHslii Kimace, 10cTyn K cetd VHTepHET (BO BpeMs CaMOCTOSITENBHOW pabOThI), OPITEXHUKA, JJICKTPOHHAs 0a3a NaHHBIX
oubmmotexkn COI'Y, NeKIMOHHBIE ayAUTOPUH; KAOWHET, OCHAIIEHHBI HHTEPAKTHUBHOMN TOCKOH, TPOEKTOPOM.
Ha xadenpe mmeercs ydeOHas maboparopus «Dundeckas XUMHS», OCHAICHHAS HEOOXOJMMBIM O00OpPYJIOBAHUEM IS MPOBEICHUS
3aHATHH, COOTBETCTBYIOUIMX J1A0OPAaTOPHOMY NPAaKTUKyMy Mo aucuumuimHe. OOopynoBaHue 11a00paTOpUM: KaJOPHUMETP, TEPMOMETPHI
bexmana, yHuBepcaabHbI KOHIYKTOMETp, PH-METphI, IOTEHIIMOMETPbI, HOHOMETPBI, PEPPAKTOMETPBI, MOISIPUMETPbI, TEPMOCTAT, CYIIMIIbHBII
mkad.

1

dusnyeckas M KOJIJIOUIHAS
XHMHUA

Y4eOHbIe ayIMTOPUM /ISl IPOBEACHNUS 3aHATHI JEKIMOHHOI0 THIIA:
NperoaBaTeNnbCKuid cTol — 1mrT.; cTyn — 1mrT.; cronbl o0ydatommxcst — 32 mrT.; CTyibs — 64mr.;
kagenpa — 1rt.; kiaccHas focka — 1mr., O6opynosasue: - [lepcoHanbHBIH KOMIBIOTED B KOMIUIEKTE C
IIPOrpaMMHBIM 00€CTIeUeHHEM, BBIXOZIOM B CETh MIHTEpHET H IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMaMOHHO-
obpazoBarensHyto cpeny COI'Y, Ipoexrop Epson EB-735Fi KoMmekr mocraBku (KperieHue Iist
npoexTopa, WHyp nuranus) — 1urr.,Hoyr6yk [poussomurens 000 "AMCUAITEXHO" —

It IIporpammHoe obecniedenue: IIporpammuoe obecnieuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectuposanus Sunrav WEB Class, Cucrema komnbrorepHoit Bepctkun MikTex, Kasperksy
Endpoint Security, ITporpammuoe obecrieyeHue st peJakTHPOBaHUs XUMUUeckux Gopmyi ISis Draw,
CucreMa roucka TEKCTOBBIX 3aMMCTBOBaHUN «AHTHITaruar.BY 3y, IIporpamma aust 9BM «bank Bonpocos
JUtst KOHTpodIst 3HaHWi», VSDESK, Yenyru cBs3u (moctym k cetn unteprer), MOODLE, JInunsrit kaOuner
crynenra/corpyanuka, KOIT (nomen Ha sinaekce), Pyclapa, ViPNet

JladopaTopusi ®u3u4ecKoil U KOJUIONIHONH XUMMH

IpenogaBaTeIbCKUi CTON — 11T.; cTya — lmT.; cTonel oOy4atormmxcs — 15 mrt.; cryabs — 30mrT.;
kadenpa — 1rt.; kimaccHasi 10cka — 1T, I[lepcoHaNbHBIN KOMITBIOTED B KOMIUIEKTE C TIPOrPAMMHBIM
obecriedeHneM, BBIXOZIOM B CeTh MIHTEpHET M IOCTYIIOM B 3JIEKTPOHHYIO MH(OPMaIMOHHO-
obpasoBarenbHyto cpeny COI'Y, Ipoekrop Epson EB-735Fi KoMmuiekr nocraBku (KperuieHue st
npoekTopa, wHyp nuranus) — 1., Hoyr6yk Hpoussogurens 000 "ANCUAITEXHO" —

L., ITporpammuoe obecnieyenue: [Iporpammuoe obecnieuenne: Windows 7 Professional, Office Standard
2016, Cucrema tectuposanus Sunrav WEB Class, Cucrema komnbrorepHoit Bepctkun MikTex, Kasperksy
Endpoint Security, ITporpammuoe obecrieyeHue ist peJaKTHPOBAHUsI XUMUUecKuX Gopmyi ISis Draw,
CucreMa 1oucka TeKCTOBBIX 3aUMCTBOBaHUH «AHTHILTarnat.BY3», [Iporpamma s 9BM «bank Bompocos
Jutst KOHTpOJIst 3Hauui», VSDESK, Yenyru csi3u (moctym k cetu untepuer), MOODLE, JIuunbiit kaOuner
cryaenra/corpyanuka, KOIT (momen Ha sinaekce), Pyclapa, ViPNet

Oo6opynosanue [kad BorTspxHOM ¢ mogBoxom Boasl IIIB HBK 900ITJIACT+ ¢ canTexHUKOM —

11T, YuebHo-nabopaTopHsii komIuieke "dusndeckas U KoutonaHas Xxumusa" — 1 mr.

Meus mydpenpuas IKIIC-10 — 1 wr. Hedenomerp «HOM»-1 wt. Kongykromerp «Dxcnept -002-6H» -
lurr. Jlaboparopusrii nonomep «11-510»-1 wt. pH-metp-muuBonsT™erp «pH-150MU»-2 mt.
Pedpaxromerp «IPD-454» - 1. Memanka marautHast «[19-6110» ¢ mogorpeom-2 mr. doromerp
30M3 K®K-3-01 - 1 wt. Mukpockon 6uHOKymsipHbiii "Mukmen-1"- 1 urr. Ananuzarop «®Dimroopat 02-2M»
- 1 wrr. baus BopsiHas neyxmectas UT-4302E ULAB — 1 wt. Criekrpodorometp [13-5300BU — 1 wir.
Harpesarensnas mura ES-H3040 — 1 wrr. Lentpudyra Tagler HacTonbHast tabopaTopHast MEIUIIUHCKAS IO
TY -1 mr. Tonspumerp kpyrooit CM-3 -1mt. Becs anamurinueckrne SHINKO HT 84RCE — 1 .
Becol Texandeckre M-ER — 3 wit. Cymunpasriii mkad 1IC-80-01-CTTY — 1 wiT.

Poccuiickas denepanus, 362025,
Pecriyonuka CeBeprast Ocerust —
Ananus, 1. BnaaukaBkas, Baryruna, 1. 44-
46, yueOub1it kopryc Ne 7 (YK Ne 7),
(hakyIbTeT XUMUH, OHOJIOTHH U
ouorexHonoruu, ayautopus Ne603

Poccuiickas @enepauus, 362025,
Pecniyonuka CeBeprast Ocerust —
Ananus, 1. Bnagukaskas, Baryruna, 1. 44-
46, yaebubrit kopmyc Ne 7 (YK Ne 7),
(axynbTeT XUMUH, OUOIOTHH U
ouorexHonoruu, ayautopusi Nel14

Poccniickas @enepanms, 362025,
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Y4eOHbIe ayMTOPUM /ISl IPOBEJCHUs] TeKYyIIero KOHTPOJIs U MPOME:KYTOYHOM
aTTeCTAIINHU, 2 TAKHKE CAMOCTOSATEIbHOI Pad0ThI 00y4aI0IINXCSI: IPENOAABATENBCKUN CTON —
lmrt.; ety — lmr.; cromsl o0yvaromuxcs — 20 mr.; cTynbs — 40mrT.; kadenpa — 11T.; KiaccHas
Jocka — 11IT., [TepcoHaNbHBIN KOMITBIOTEP B KOMIDIEKTE C TIPOrPaMMHBIM 00€CIIeUeHIEM, BBIXOIIOM B CETh
HHTEepHET 1 JOCTYIIOM B BIIEKTPOHHYIO HH(OPMAIMOHHO-00pa3oBaTenbHyto cpexy COI'Y, Ipoekrop Epson
EB-735Fi KomrntekT nmocraBky (KperieHue Uil IPOeKTopa, IIHyp muTanus) — 1., Hoyroyk
Tpoussomurens 000 "AVICUDJITEXHO" — 1., Tlporpammuoe oGecriedenne: IIporpammuoe
obecrieuenue: Windows 7 Professional, Office Standard 2016, Cucrema tecruposanust Sunrav WEB Class,
Cucrema komnbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammHoe obecrieueHue st
penakTupoBanus xummudeckux hopmyi Isis Draw, Cucrema movcka TeKCTOBBIX 3aMMCTBOBAHHI
«Anrumtaruar.BY3», [Iporpamma st 9BM «bank BoripocoB mist koHTposst 3HaHuKY», VSDESK, Yemyrn
cBs3H (octyn k cetn nuHTepHeT), MOODLE, JInunenii kabuHet cryneHTta/corpyaauka, KOII (nomeH Ha
sHaekce), Pyclapn, ViPNet

KomnsroTepHslii kirace
npenojgaBaTedbCKUi CToN — 11T.; cTya — 1mT.; cTonel oOyyarommxcs — 15 mrt.; cryass — 30mr.;
kadenpa — 1rT.; KaccHas nocka — 1mr.,

O6opynoBanue: KoMmbloTeps! 11 KOMIIBIOTEPHOTO KJIacca B KOMIUIEKTe, cTouHuKY OecnepeGoitHoro
nutanus, Ippon, Kommyratop mms knacca D-Link DGS-10240,, MHTepakTHBHAS T0CKA
78"(1702070/15112/11344/2+ npoekrop Beno MX503. TIporpammuoe obecnieuenue: [IporpaMmHuoe
obecneuenue: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema komrbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammHuoe obecrieueHne st
penaKTHpoBaHus XUMIYeckuX Gopmyin Isis Draw, Crucrema morcka TEKCTOBBIX 3aUMCTBOBaHHMIT
«Anrumiaruar.BY3», [Iporpamma st 9BM «bank Boripocos aiist koHTpoust 3Hanuiy, VSDESK, Yenyru
cBsi3u (nocryn k cetu untepHer), MOODLE, JInunenii kabunet cryaeHTa/corpynauka, KOIT (nomen Ha
sHaekce), Pyclapn, ViPNet

Bubanorexa, B TOM YHcJ/Ie YUTATbHBIN 3aJ1: cTONBI o0ydaromuxcs — 30 mrT.; cTynbst — 60mT.;
kadenpa — lmr.; [TK obyuatomuxcs — 101ur., Mporpammuoe obecnieyenwe: [TporpaMmuoe
obecneuenne: Windows 7 Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB Class,
Cucrema komrbrorepHoii Bepctku MikTex, Kasperksy Endpoint Security, ITporpammuoe obecrieueHne st
penakTUpoBaHUs XUMUYeCKuX (opmyn Isis Draw, Crucrema roncka TeKCTOBBIX 3aMMCTBOBAHUIMA
«Anrumtaruar.BY 3y, [Iporpamma st DBM «bank Bonpocos aiist KoHTpouist 3HaHui», VSDESK, Yenyru
cBsi3u (moctyn k cetu unrepHer), MOODLE, JInuneiii kabunet cryaeHra/corpyanuka, KOII (nomen Ha
stapekce), PyclCapa, ViPNet

Pecriy6ninka CeBepnast Ocetust —
Ananus, 1. Bnagukaskas, Baryruna, a. 44-
46, yueOnbIit kopryc Ne 7 (YK Ne 7),
(hakyIpTeT XUMUH, OHOJIOTHH H
O6uorexHonoruu, ayautopus Nel 14

Poccuiickast denepanus, 362025,
Pecnyonuka CesepHast OceTnsi — AnaHus,
r. Bnanukaskas, Baryruna, 1. 44-46,
yueOHbIit kopriyc Ne 7 (VK Ne 7),
(axynbTeT XUMHUH, OUOIIOTUH U
OouorexHonoruu, ayautopusi Ne614

Poccuiickas @enepanus, 362025,
Pecniyonuka CeBeprast Ocerust —
Ananus, r. BnagukaBkas,
Leperenn/Barytuna, a. 16/19
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11. JIucTt 00HOBIEeHHUS/AKTyaIN3AIUN

[IporpamMma oOHOBIIEHA.

Oo6nosnena cekuus 8.1. «OneHoYHBIE CPEACTBA A TEKYIIET0 KOHTPOJISL YCIIEBAEMOCTH.

OOHoBIIeH peectp nporpammuoro obecrieueHuss COI'Y na 2024-2025 .

Oo6HoBneHa cekuus 9. YueOHO-MeTouueckoe H nH(POPMAaMOHHOE 00ecTiedyeHr e TMCIUTIITHHBL (MOJLYJIsI )
Oo6HnogeHa cekius 10. «MarepruaabHO-TEXHUYECKOE OCHAIICHUE TUCIIUILTAHBD).

[Iporpamma paccMOTpeHa U YTBEpXKJICHA Ha 3aceIaHuK Kadeapbl OPraHUuYeCKON XUMUU

ot «14» despans 2024 r., mporokon Ne 7.

[IporpamMma omoOpeHa Ha 3aceiaHuM coBeTa (akyIbTeTa XHMHUHM, OWOJIOTMH W OWOTEXHONOTHU OT «16»
derpains 2024 r., nporokon Ne 6.

VYueOHbIi 1u1aH yTBepKAcH yueHbiM coBeToM @I'BOY BO «COI'Y» 28.03. 2024 r., mpotokoin Ne 8.
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