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OI'bOY BO «COI'Y»
Bun noxymenra: IlonoxxeHue no AesTeabHOCTH

Honosxenune o paspadorke u peanusanuu OIOIT COT'Y

1. Crpykrypa, u 0011asi TPYA0€MKOCTDb AUCHHUILIMHBI.

OO6m1ast TpyI0eMKOCTh TUCIIUIUIMHBI COCTABIISIET 2 3a4€THBIC SAMHUIIBI (/2 4acoB).

Ounas ¢popma 0OyueHust 3aounas popma
oOy4eHus

Kypc 2

CemecTtp 3

Jleknun 18

[IpakTrueckue -

(cemuHapcKue) 3aHATHS

JlaGopaTopHbIe 3aHATHS 18

WHTEepakTHBHBIE Yachl 8

HToro ayaAuTOpHBIX 3aHATHIA 36

CamocrosTenpHas padbora 36

Kypcosas pabota -

dopma KOHTPOJISt
3auer 3
OO0111ee KOJIMYECTBO YACOB 72

2. Ilenu ocBOEHMS AU CHUTLTHHBI

[lenbto ocBoeHMst yueOHOM AUCHMIUIUHBI «CTpOEHHE MOJIEKYJI U OCHOBBI KBAaHTOBOM XHUMHUU»,

apisomeiics yactbto OIIOIl mo nampaBnenuto 44.03.05 Ilemarormueckoe oOpazoBaHue (C ABYMs
npodunsaMu noAroToBku) npopunn Xumus, buonorusa u obecneunsaronieit peanuzanuo @I'OC 3++ no
JTAHHOMY HAaIlpaBJICHHIO, SIBIIIETCS BOOPYXHUTh CTYJACHTOB CUCTEMOM TEOPETUUYECKUX 3HAHUU. Briienuts
TJIaBHBIE TEHICHIIMM B Pa3BUTHUU (U3MUECKOM M KOJUIOUTHONW XUMHUU KaK OCHOBHOT'O TEOPETHYECKOTO
(dbyHIaMeHTa COBPEMEHHON XUMHUYECKON HAayKH, CIIOCOOCTBOBATh MPHOOPETEHUIO CTYI€HTAMHU 3HAHUI O
OCHOBHBIM BOINPOCAM XHUMHUYECKOW TEPMOJMHAMHKUA W KHUHETHUKH, DJIEKTPOXHUMUH, KIaccuUKaiuu
JUCTIEPCHBIX CUCTEM, IOHATUS F€TEPOTeHHOCTh U AUCIIEPCHOCTD, MOTYYSHHE U KOATYISIHs TUAPOPOOHBIX
30JI€i, CBOMCTB OTJEIbHBIX KJIACCOB TUCIIEPCHBIX CHCTEM.

3anaum u3ydeHus AUCHUIIUHBI:

dbopMupoOBaHHUE CIMOCOOHOCTH MOHUMATh TEPMOJAMHAMHUYECKUX CHCTEM U JUCIEPCHBIX CHCTEM B
npoeccroHaNbHOM eSATEeNbHOCTH;

pa3BUTHE TBOPUYECKOTO MBINIUIEHUS, 00beAMHEHNE (yHIaMEHTAIbHBIX 3HAaHUN OCHOB (DU3UYECKOM
)51 KOHHOI/IJIHOfI XUMHHU, METOJAa MOJCIHUPOBAHHUA IIPU IMPOBCACHHUU IMPAKTUYCCKHUX 3aHATHA C
nocneayroieit 00padoTKo U aHAIM30M PE3yIbTaTOB UCCIICIOBAHMIA,

q)OpMHpOBaHI/Ie O6H.[€FO XUMHUYCCKOIr0O MHUPOBO33PCHHA W PAa3BUTUEC XHUMHUYCCKOTO MBINIJIICHHA,
JIOTUYECKOI'0O " a6CTpaKTHOI‘O MBIIIJICHUS, TIPUEMOB yqe6H0171 U IIO3HaBaTEILHOMI JCATCIIBHOCTHU U
T.1.;

HN3YUCHUEC OCHOBHBIX HOHATHH U MOJIOKEHUU JUCHUITIINHBI «Dusnyeckas u KOJUIONAHAsI XUMUS B
COOTBETCTBHH € 00pa3oBaTEeILHON MPOTrPaMMOIi;

IIoKa3aTb KaKnuMH CHOCO6aMI/I H MCTOAaMH H3Yy4alOTCA TCPMOAWMHAMHYCCKUC CHCTCMbI, YCJIOBHA
AOCTHXXCHUSA PAaBHOBCCHUA B HHX, MOBCPXHOCTHBIC SABJICHUA B JUCICPCHBIX CHCTEMAX, KMHCTHUKA
TOMOTEHHBIX peakluid, MEeTOJbl TOoNy4eHUs THAPOPOOHBIX 30Je W UX CcTaduIM3aIms,
AJIEKTPUYECKHUE CBOMCTBA 30J1€ KOJIOMIHBIX YACTHII.
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3. Mecto nucuumimmibl B cTpykrype IIOOII 6akanaBpuara

b1.0.30

JucuumimHa «®Pu3udeckas W KOJUIOMIHAS XHMHUS» OTHOCUTCS B cooTBeTcTBUM ¢ DPI'OC3++ mo
HarnpasiieHuto noarotoBku 44.03.05 Ilemarornyeckoe obpazoBanue (¢ AByMs NPO(HIAMH IMOATOTOBKH)
npodmmm Xumus, bruonorus BitoueHa B 00s13abe10HYI0 YacTh npodeccruonansHoro nukia 51.0.30. [lns
W3Y4YEHUs TUCUUIUIMHBI HEOOXOAUMBI 3HAHUS, YMEHHSI M KOMIIETCHILIUHU, TOJy4YeHHbIe 00y4aloIUMUCS B
OakanaBpuaTe B pe3yJbTaTe OCBOSHUS AMCUUIUIMHBI «Heoprannmueckas xuMusy». Takke BO3MOXKHA OMOpa
Ha Kypchl «Opranudeckas XxuMusy», «Dusmnkay, «Bpiciias MaTeMaTukay, «AHATUTHUYECKAs XUMUS).

st ocBoenmnst yyeOHOH AucuuiuinHbl «®Dusnueckas U KOUIOUMAHAS XUMUS» Y CTYIEHTA, B XOJe
U3Y4YCHUsS]  MPEIIIECTBYIONIMX  JUCHUIUIMH,  JIOJDKHBI  ObITh  COPMHUPOBAHBI  CIEQYIOIIHUE,
IIpe/IBAPUTEIIbHBIE, KOMIIETEHIUH:

YHuBepcajabHble KOMIIETEHIIUH:

- CIOCOOEH OCYIIECTBIATh TOWCK, KPUTUYECKHH aHaIM3 M CHHTE3 HMH(OpMAIMH, NPHUMEHSTH
CHCTEMHBIN TOAXO/ IS peIICHHUs mocTaBieHHbIX 3a1au (YK-1);

Oo6menpodeccuonanbubie komnerenuuun (OIIK):

- C0CcO0EH MPOBOJUTH C COOIIIOIEHUEM HOPM TEXHUKH 0€30MaCHOCTH XUMUYECKUI HKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJINW3, U3yYEHUE CTPYKTYpPbl M CBOICTB BELIECTB U MaTEepUalIOB, HCCIECAOBAaHUE
nporieccoB ¢ ux ydactuem (OITK-2);

- crnoco0eH TPUMEHSTHh PAacYeTHO-TEOPETUYECKHE METOJBl JJISi M3YyYCHHsI CBOICTB BEUIECTB U
MPOIIECCOB C UX YYaCTHEM C UCIOJIb30BAHUEM COBPEMEHHOM BhIurcauTeIbHON TexHukH (OITK-3);

- Cmoco0eH IUIaHWpPOBaTh  pabOTBl  XMMHYECKOW  HAmpaBJICHHOCTH, o0OpabaThiBaTh U
MHTEPIPETUPOBATH NOTyYEHHBIC PE3YIbTAThl C UCIOJIB30BAHUEM TEOPETUUYECKUX 3HAHUN U MPAKTHYECKUX
HaBBIKOB PELICHUS MaTeMaTHYeCKUX U pusudeckux 3amad. (OI1K-4);

- CIOCOOEH OCYIIECTBIIATh IMEJaroruuecKyro JesTeIbHOCTh Ha OCHOBE CHEMATIbHBIX HAYyUHBIX
3nanuii (OITK-8);

IIpodeccnonabHBIE KOMIIETCHLIUM:

- CcrHocoO€H OpraHu30BbIBaTh COBMECTHYIO M HWHAMBUAYAJIbHYIO Y4Y€OHYI0 U BOCIHUTATEIbHYIO
JesITeNbHOCTh OOy4aroIluXcs, B TOM 4YHCIE C OCOOBIMH OO0pa3oBaTeNbHBIMH IOTPEOHOCTSAMH, B
cootBercTBHM ¢ TpeboBanusmu PI'OC (TTK-3);

- CI0COOEH MPOEKTHPOBATh U OCYIIECTBIIATh HAIPABICHHBIM CHHTE3 OPraHUYECKUX COEIMHEHMH C
MOJIC3HBIMU CBOMCTBAMH TI0J] PYKOBOJICTBOM CIielHaircTa 6osee Boicokoil kBannbpukanuu ([1K-4);

- CIIOCOOEH HCIOJIb30BaTh COBPEMEHHBIE IKCIIEPUMEHTAIbHbBIE METO/IbI ISl YCTAHOBJIEHUS CTPYKTYpPHI
1 UCCJIEJIOBaHMS pEaKLIMOHHOW CITOCOOHOCTH BEIIECTB 110/ PYKOBOJCTBOM CIIELUANKCTa 00jiee BBICOKOM
kBanupukarmu (T1K-5).

HuctumimHa  «®u3znyeckas W KOJJIOWJIHAS XHUMHUSD» SIBISIETCS OCHOBOM Ui M3YYEHHUSA
€CTECTBEHHOHAYYHBIX JUCLUIUIMH: OpraHudeckas XuMUs, aHanuTthdeckas xumus, KosmlonaHo-
JUCTEPCHBIE  COCTOSIHMSI B NIPUPOJIE, OpPraHMYEeCKU CUHTe3, MpHUKJIaJHas XHUMHSA, XUMHUS
BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

4. TpeGoBaHus K pe3y/IbTaTaM OCBOCHMS AUCHUIUINHBI (KOMIETEHIIMH 00y4YaloIerocs,
¢opmupyemble B pe3yabTaTe 0CBOCHHUS IMCHUIIIUHBI (MOAYJIfA)

[Ipouecc n3yueHus: AUCUUILIMHBI HAIIPaBJIeH HAa (OPMHUPOBAHUE CIAEAYIOIIUX KOMITETEHIIHI:
Yuausepcanbubie komnerenuuu (YK)

1. K xareropun «CucremHoe u Kputndeckoe mpiuieHney» otHocutes YK-1: CrocoGeH oCymiecTBIsITh TOUCK,
KpI/ITI/IT-IeCKI/II\/’I aHaJIn3 U CHHTEC3 I/IH(i)OpMaHI/II/I, IIPUMCHSATH CHCTEMHBIH moaxond it peii€Hus MOCTaBJICHHBIX 3ajay.

Ob6menpodeccnoHalbHbIe KOMIIETEHIIUN:
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1. OIIK-2 Cnoco0GeH ydacTBOBaTh B pa3pa0OTKE OCHOBHBIX W JIOMOJHHUTEIBHBIX 00pa30BaTEIbHBIX
mporpaMM, paspabarbiBaThb OTIEIbHBIE KX KOMIIOHEHTHI (B TOM 4YHCIIE C HCIHOJIb30BAaHUEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH).
2. OIIK-8 Crioco6eH OCyIIeCTBIATh MEAArOrnYeCcKyI0 IeATeIbHOCTh HAa OCHOBE CIIELUATbHBIX HAYUHBIX
3HaHUHI
Ipodeccnonanbubie komnerenuu (1K)
1. IK-3: CnocoOeH OpraHW30BBIBATH COBMECTHYIO M HHJWBHIYaJIbHYIO yU4EOHYIO M BOCIHTATEIHHYIO
NEeSTeNIbHOCTh OO0YYaloIMUXCs, B TOM 4YHCIE C OCOObIMU 00Opa3oBaTeNIbHBIMU IMOTPEOHOCTAMHU, B
cootBeTcTBUH ¢ TpeboBanusiMu GI'OC.
2. IIK-4 CnocoOeH OCyIIeCTBIATh KOHTPOJIb U OLEHKY GOpMUpPOBaHUSI 00pa30BaTEIbHBIX PE3YIbTATOB
00yJaroIuXcsl, BEISBIATh H KOPPEKTHPOBATHh TPYTHOCTH B 0OYUCHUHN
3. IK-5 CniocobeH B3aMMOJICICTBOBATh C yYaCTHUKAMU 00pa30BaTeIbHBIX OTHOIIEHUH B paMKax
peayinzany 00pa3oBaTENIbHBIX IPOrPaMM

3HATh: OCHOBBI XUMHHU ¥ (PU3HKH IO IPOrpamMMe 0OIIET0 OCHOBHOTO 00pa30BaHMS;

YMeTb: IpOBOIUTh Pacy€Thl TEPMOAMHAMUYECKUX BEJIMUMH, KOHCTAHT CKOPOCTEH pa3iMyHbIX MOPSIKOB,
MOBEPXHOCTHOTO HATSHKCHHS, IOPOTOB KOATyJSIUH 30JIeH, 3JIEKTPO(OPOTUIECKON MOIBHKHOCTH
KOJIJIOWTHBIX YaCTHII.

Bnaners: HaBbIKAMU XHMHUYECKOTO 3KCIIEPUMEHTA, HAaBBIKAMU CaMOCTOSITENIbHOM paboOThl ¢ y4eOHOH,
METOAMYECKON U Hay4YHOU JIUTEpaTypol B 061acT pu3nyeckoi 1 KOTOUTHON XUMUH.
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5. Coaep:xaHue ¥ yueOHO-MeTOAUYECKAS] KAPTA JUCHHIINHBI

3 cemecTp
Ne HauMeHOBaHUE TeMu(BOHpOCOB), 3aHATHS CamocrosiTenbHas KonnuectBo Gazig:cl‘zﬁi?;[el/l paGOTBI JJIA E:ﬁﬁ::g;unﬁ TyJ;I;T[epa ]

Heneim HBYHACMBIX IO IAHHOU IHCLHILIMHE 1 1120 Copnepxanue Yacsl Dopma KOHTPOJISL Mux Makc

1 [Ipenmer, 3amaun 1 MeTOABI PUINIECKON M XUMHUHL. 2 3aBUCUMOCTE 2 [TuceMeHHBIE 2 3 VK-1, 1,5, 6,
OCHOBHBIE TEPMUHBI U TIOHATUS TEPMOIUHAMUKH. TEIUIOBBIX 3PPEKTOB JIOMAIIIHHAE OIIK-2, 10, 11,
[IpeameT u MeToap! TepMoauHamMuku. [lepBoe Hauano OT TEMIIePaTyPHI. 3aIaHus OIIK-8, 12, 14,
TepMOIMHAMHUKH. DOPMYITHPOBKY MIEPBOTO 3aKOHA TenmoeMkocTh (KOHCTIEKT). IK-3, 16,18,
(Hauana) TepMOoIMHAMUKY. BHYTpeHHSS SJHEPTHS U e (m300apHas, [1K-4,
CBOWCTBA.. DHTANBNNS. 3aBUCUMOCTD SHTAJIBIIUU OT U30XO0pHas). 3aKOH Pabota c [K-5
TeMIeparypsl. TemIoeMKOCTb U €€ 3aBUCUMOCTh OT Kupxroga. yueOHO
TeMIIepaTyphl. JUTEPaTypOi

2 3akon ['ecca u ero ciencteus. YpaBHenue Kupxroda. - Tenmossie 3pdexTsr | 2 [TucrmennbIe 2 4 YK-1, 1,5, 6,
CrannapTHOE COCTOSIHHE BEIIECTBA U CTaHAAPTHEIC peakiuii B JIOMAIIIHHAE OIIK-2, 10, 11,
SHTAJIBITUY (TEIUIOBBIC AP PEKThI) peakiui. DHTATbITHHA pacTBopax. 3a/1aHUS OI1K-§, 12, 14,
00pa30oBaHMs U YHTAIBIINH CTOPAHUS. 3aBUCUMOCTD (KOHCIIEKT). TIK-3, 16,18,
TeTI0BOT0 3(h(heKTa XUMUUYECKOW PeaKIuy OT IToaroroBka no Teme [1K-4,
TeMrieparypsl. YpaBHenue Kupxroda. 3HaueHue 3KCIIEPUMEHTA. Bonpocs! k IIK-5
NEPBOro 3aKOHA TEPMOJMHAMUKH [T U3yUCHUS pyOexxHOI
NPOLIECCOB B )KUBBIX CUCTEMAX. KOHTp. pab.

3 Bropoe wHawano TepmoanHamukd. DopmynupoBku | 2 3aBUCUMOCTh 2 ITucemeHHbIE 2 4 YK-1, 1,5,6,
BTOPOTO 3aKOHa (Haydaja) TEPMOJUHAMUKHA. DHTPONHS U BHYTPEHHEH SHEPrun JIOMAaIIHNUE OIIK-2, 10, 11,
ee CBOMCTBa. PacyeT M3MEHEHUs SHTPOIIMU B Pa3IMYHbIX OT TEMIIEpaTyphl U 3a/1aHUs OIIK-8, 12, 14,
PaBHOBECHBIX Ipolleccax. DHTPONHs B HEPaBHOBECHBIX oobema. Temora u (KOHCHEKT). [K-3, 16,18,
nporneccax. AOCONIOTHOE 3HAauY€HHE HHTPONMH U €e pabota xak ¢popmbl IK-5
BBIYHMCIICHHE U3 OTBITHBIX JIAHHBIX. nepeiauu dSHEPTUu.

4 Tpetwnii 3akoH TepMoauHAMuKH (TIocTynat [1nanka, - IToxaroroska 1o teme | 2 [TuceMenHEbIE 2 4 VK-1, 1,5, 6,
teopema Heprera). Ctatuctudyeckuii Xxapakrep BTOPOTO 3KCIIEPUMEHTA. JIOMaIlIHUE OIIK-2, 10, 11,
3aK0HA TepMoAMHAMUKH. Dopmyiia 3aTaHusI OIlIK-8, 12, 14,
BonesmMmana. (KOHCTIEKT). TIK-3, 16,18,

[IK-5
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5 TepMoanHaMuueckue MOTEHIMAIBL. DHeprus ['mboca u | 2 - CrnencrBus 3aK0oHa PaGora ¢ 5 VK-1, 5, 6, 10,
sHeprust ['empmromnpma. dyHmaMeHTAbHBIE ypaBHEHUS I'ecca. Pacuer yaeOHOU OIIK-2, 11, 12,
I'n606ca. OcHOBHBIE TEpMOAMHAMHYECKHE (YHKLIUH: SHEPTHUU CBA3HU. JUTEepaTypon OIIK-8, 14,
sHepruss ['mbbca u »sHeprus ['enpmroneua. Pacuer TepMonrHaMU4eCKH [K-3, 16,18
n3MeHeHu sHeprun [mbOca m »Hepruu [ enpmronboa € TIOTCHITHAJTBI. Bormpocs! k 11K-4,

MIPU MPOTEKAHUH Pa3IMYHBIX MPOLIECCOB. pyOexKHOH [K-5
KOHTP. pad.

6 Xapakrepuctudeckne  QyHknuu. OOmue  ycioBus | - 2 TepMonrHAMUYECKH [TucrmenHbIe 5 YK-1, 5, 6, 10,
paBHOBECHS, BBIPAXKECHHBIC YEPE3 XapaKTepHUCTHIECKUE € TIOTEHITHAJIBL. JTOMaITHUE OIIK-2, 11, 12,
¢ynkuun. Kputepun caMorpou3BOIBLHOTO MPOTEKAHUS CranpapTHble 3aJlaHus OIIK-8, 14,
mpoiiecca u XapaKTePUCTUIECKUE (hyHKIUH. sHepruu ['ud6ca (KOHCTIEKT). IK-3, 16
MHOroKOMIIOHEHTHEIE  CHCTEMBI U CHUCTEMBI C o0pa3oBaHUs T1IK-4,
MepEMEHHOMN MAaccoH. XUMHAYECKUN MOTEHIIMAJI BEILIECTB. TIK-5
W/ICABHBIX U PEANbHBIX CUCTEM. Y CIIOBHSI PAaBHOBECHS U [MoaroroBka no Teme
CaMONPOM3BOJIBHOTO  MPOTEKaHHs  IPOLECCOB B JKCIEPUMEHTA.

MHOTOKOMITOHEHTHBIX CHCTEMaX.

7 3akoH jgeWcTByrOImUX Macc. KoHCcTaHTa XUMHYECKOTO | 2 - Anamms Pa6oTa ¢ 4 OIIK-2, 1,5, 6,
paBHOBECHS M CIIOCOOBI €€ BBIPAXKEHUS. YpaBHEHUS ($yHIaMEHTaIbHbIX yueOHOi OIIK-8, 10, 11,
M30TEpPMBbl XHMHUYECKON pEaKIiH, HU300apbl, M30XOPHI. YpaBHEHUH sl JIUTEPATYPOM MK-3, 12, 14,
[puanun Jle — Ilatrenmse — bpayna, cmemeHus sHeprun ['udoca n [1K-4, 16
XHUMHAYECKOTO paBHOBECHS. Y PaBHEHHE COCTOSHUSL. SHEPTUHU [IK-5

I'enemrounsna.

8 YnenbHasi 3JIEKTPONPOBOJHOCTh M €€ 3aBUCUMOCTbH OT | - 2 TepMoauHamMuka Konnoksuym, 14 VK-1, 1,5, 6,
KOHIICHTPAIMK JUIS CJIa0BIX W CHJIBHBIX 3JIEKTPOJIHUTOB. XHUMHYECKOTr0 MMHChbMEHHBIC OIIK-2, 10, 11,
DKBHUBaJICHTHAS 3IEKTPOIPOBOJHOCTD. 3aKkoH paBHOBECHS. JIOMAIITHHE OIIK-8, 12, 14,
Konbpayma HE3aBHUCHUMOTO JBWKCHUS HOHOB. TTonroroBka mo reme 3a7aHus TIK-3, 16
KonnykromeTpuueckoe TUTPOBAHUE U €rO NPUMEHEHUE 3KCIIEPUMEHTA. . (KOHCTIEKT), [1K-4,

B IIPAKTHKE. pedepar [K-5
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9 DNEKTPOJHBIC MPOIECChl. DJNEKTPOABIKYIINAE CHIBL. | 2 - YpaBHEHHE H30XOPBI [MucsMmeHHBIC OIlK-2, 1,5, 6,
DIIEKTPOXMUMHUYCCKHUM IMOTEHITHAN. Y CJIOBUS PAaBHOBECHS " 1300apEhl. JIOMAIIHHAE OIIK-8, 10, 11,
C ydacTueM 3apspKeHHBIX YacTuil. CKadoK MOTEHIHana KoHTakTHBIN 1 3aIaHus TIK-3, 12, 14,
Ha TpaHUIle METAJUI-PACTBOP. DIEKTPOABHKYILIUE CHUIIBI TP Py3nOHHBIN (KOHCTIEKT). [K-4, 16,18
(BAC). OnexTpomHble  MOTEHIWANIBL. Y paBHEHHUE roteHIman. Cxema u IIK-5
Hepucra mis snexrpoanoro notennuana u J/C uenw. npaBuIIa 3aIucu
[IpaBuna pacuera 3/]C 1enu ¢ MOMOIIBIO AIEKTPOTHBIX 3IEKTPOXUMUYECKOM
MOTEHITUAIIOB. LIeTTH.

10 dopmasibHass ~ KMHETUKA  MPOCTBIX  HEOOPaTUMBIX | - 2 W neanwHble sKUIKUE Pa6Gota C OIIK-2, 1, 8, 10,
peaxuuii. [Ipenmer XUMHYECKOH KUHETHUKU. pacTBOpHL. 3aKOH yueOHO OIIK-8, 11, 15,
Kunerndeckne ypaBHEHHS HEOOpAaTUMBIX peaKIuit I'enpu, Payis. JTUTEPATyPOH. IK-3, 18
HYJIEBOTO, TIEPBOTO, BTOPOTO, TPETHETO MOPSAKOB. [MoaroroBka o Teme [K-5
OnpeneseHue MopsiAKa peakiu. IKCTIEPUMEHTA.

11 OCHOBHBIE HOHATHS XMMHYECKON KMHETUKHU. McTuHHas | 2 - DIIEKTPOXUMHUYECKASI Bompocst K VK-1, 1,8, 10,
U CPENHSISL CKOPOCTh XMMHUUYECKOM peaklMK, CKOPOCTH I10 suerKa. ITepenoc pyOeKHOH OIIK-2, 11, 15,
OTAENBHOMY peareHTy. DakTopbl, BIMSIOIINE Ha MOHOB M  4HCIA KOHTPOJIbHOU OI1K-§, 18
CKOpOCTh ~ XHUMHYECKOM  peakuuu. Kunernueckas repeHoca. IK-3,
KJIaCCH(UKAIHSI peaxkuui o ux MOPSIKY. Pemenue 3amau u3 T1IK-4,
MOoJIeKyIIpHOCTD 3IEMEHTAPHON XUMHUYECKON PEAKLIH. 3a/la4HUKA. [IK-5

12 Teopust akTHUBHBIX CTOJKHOBEHWH MoJekyn. Teopus | - 2 OHeprus aKTUBaLUH Komnnoxsuym, OIIK-2, 1, 8, 10,
Bonbimana. YpaBHeHue AppeHnunyca. Teopus XUM. PEaKIUH. MUCHbMEHHbIE OIIK-8, 11, 15,
AKTUBUPOBAHHOI'O KOMIUIEKCa (mepexomHOTO IToaroroska no teme JIOMAIllHHAE MK-3, 18
COCTOSIHUS). JKCIIEPUMEHTA. 3a/1aHUS [K-5

(KOHCTIEKT)

13 Beenenue B kommounmnyro xumuto. [Ipenmer w 3amaum | 2 - Anres3us v Koresus. Konnoksuym, OIIK-2, 1,8, 10,
HayKu «Konnonnnas XUMUS». HucnepcHocTb, CMaunBaHHE U IIuceMeHHBIC OIIK-8, 11, 15,
reTeporeHHocTb. OCOOEHHOTO KOJIJIOMTHOTO COCTOSHHS pacTekanwue. JIOMAIITHHE IK-3, 18
BemecTBa.COBpEMEHHbIE  TEHACHIWH  KOJUIOMIHOM PaBHoBecue das. 3a7aHus IK-5

XHUMUU.
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14 TepmoanHaMuka IIOBEPXHOCTHOI'O ciod. | - 2 KanumispHocTs. [TuceMeHHBIE VK-1, 1, 8, 10,
IloBepxHoctHass sHepruss 1nb6ca. IloBepxHOCTHOE Ponb xanmuuisipHBIX JIOMAIITHHE OIlK-2, 11, 15,
HaTsDKEHHE. 3aBUCHMOCTh DHEPIreTHYECKUX TapaMeTpoB SIBICHUH B 3aaHus OIIK-8, 18
MOBEPXHOCTH OT TeMIeparypbl. AJCOpOLHS Ha TPaHuUIe OMOJIOTHYECKUX (KOHCTIEKT) [K-3,
pasmena TB-T, TB-X. YpPaBHEHHE HU30TEPMBI aICOPOINH CHUCTEMaX. 11K-4,

JIaurmiopa.  AncopOumsi  CHJIBHBIX  DJIGKTPOJIUTOB, IToaroroBka o Teme IK-5
nOHUTHI. CYITHOCTH XpOMaTOrpagpuH. IKCTIEPUMEHTA.

15 [Ipuponma, kmaccuduramms, METONb  TOMy4YeHHS | 2 - DNEeKTPOKUHETHIECK Kommoxsuym, YK-1, 4,8, 10,
JIIUCTIEPCHBIX ~ CHCTeM. MOJEKYISIPHO-KHHETUIECKHE W€ SIBJICHUS. MMHChbMEHHBIE OIIK-2, 11, 13, 19,
cBoiicTBa. bpoyHoBckoe nmwxkenue. Juddysus. CrpoeHne MUIICIIT B JIOMAIITHHE OIIK-§, 21,
Ocmoc.  Cemumenrarusi.  OnTHYecKue  CBOWCTBA ruapodoOHBIX 3aJIaHus IK-3, 27
qucnepcHbIX cucteM. CTpoeHHue U 3JeKTpUYeCKUi 3aps KOJUIOUJHBIX (KOHCTIEKT). [K-4,

KOJIJIOMJIHBIX YacTHII. cucTeMax. [K-5

16 VYCTOWYMBOCTE M KOAryJsiUsl JIUCHEPCHBIX CHCTEM. | - 2 Koarymsuus Bomnpocsr k OIIK-2, 4,8, 10,
Bugel  ycroiiumBoctH.  DakTOphl  YCTOWYMBOCTH. nu0(OOHBIX 301 pyOexKHOMH OI1K-8, 11, 13, 19,
Koarynmsaumu — 3omeit  anextponuramu.  KuHeTtnka 3IEKTPOIUTAMHU. KOHTPOJILHOH TIK-3, 21,
KOaryJismuy AWCIIePCHBIX cucTteMm. [ enmeoOpasoBaHue. Brusiaue IK-5 27
Komnonnnas 3amura. Teopun Koaryisiny. TeMIIepaTypsl U

rIyOOKOTO THaNIn3a.

17 Knaccel aucnepcHbIX cHCTeM. ASpPO30JH, CYCIEH3UH, | 2 - ONeKTpOKUHETH- KomnnoxBuym, YK-1, 9,
OMYJIBCHH, UX CBOMCTBA. YeCcKHUe SIBJICHMA. MMMChbMEHHBIC OIIK-2, 10,11,
JlnopunpHBIE NUCHEPCHBIE CUCTEMBI, OOpa30BaHHBIC CrpoeHune MuLEeI B JIOMAIlIHUE OIIK-8, 19,
MHUIEITIO00Pa3yOIUMHA  TTOBEPXHOCTHO - aKTHBHBIMHU ruapo(OOHBIX 3aIaHus TIK-3, 22,26,27
BemiectBamu (MITAB). Omynbenn, ux Kiaccupukanms, KOJUIOUJHBIX (KOHCTIEKT). [1K-4,

METO/BI NOJIy4YECHHUS CUCTEMAX. [K-5
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18 IToustve o BMC, knaccudukanmii. CpoiictBa BMC. | - 2 HaamonexyssipHast 2 Bompocer K 4 7 VK-1, 9,
MornekynspHble  KOJUIOMIHBIE CHCTEMBI  (PacTBOPHI CTPYKTypa pyOexxHOM OIlK-2, 10,11,
BMC). Habyxanue u pactBopenne BMC. JlnoTponHsie KPUCTAUIMYECKUX KOHTPOJIBHOM. OIIK-8, 19,
psAAbpl MOHOB. YcroiumBocTh pacTtBopoB BMC u ee BBICOKOMOJIEKYJISIp- 3ammra  1ad. [K-3, 22,26,27
HapyIIeHHE. 3acTynHeBaHUeE. TukcoTpomnus u HBIX COCAMHCHHUI. pao. 11K-4,
CHHEpPE3UC. CrpykTypHas Pabora ¢ IK-5
HEOJTHOPOTHOCTh yueOHOi
BBICOKOMOJICKYJISIP- JUTEPaTypOH.
HBIX COCIMHEHUM.
Hroro 18 18 36 56 100
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6. OoOpa3oBaTejibHbIE TEXHOJOTHHI
Jlextnu, nexmun-0ecenbl, MpakTHUECKUE 3aHATH, CAMOCTOSITeNTbHAs paboTa CTyIeHTOB.

Hcnonb3yroTcsi  MHTEPaKTUBHBIE  METOABI  OOYYCHMS: TBOPYECKHE  3aJaHus, pa3paboTKa IPOCKTOB,

HCCJICIOBATEILCKUI METOJT 00yUYCHUsI, KPYTJIBIE CTOJIBI, JUCITYThl, CEMUHAPEHI.

Ne/m. | Tema Bun Kosmyecr | AxTuBHBIE (popMBI HnTepakTuBHbIE
3aHATHSA BO 4acoB ¢opmbI

1 TepMmonuHaMuyeckas cucrema. IIpakTnyeckoe 2 MonenupoBaHue Joxnan, npe3eHTanus
Oxpyxatomias cpega. OTKpbITas KJIacTepoB U OyioKa
cucreMa. 3aKkpbITas cUcTeMa. MPOOJIEMHBIX BOIIPOCOB
BHyTpeHHs SHEPIus CUCTEMBI.

OHTanenus. YpaBHEHHE
COCTOSTHHS.

2 XUMUYECKUH OTEHIUAIT IMpakruyeckoe 3 IlepciekTUBHO -
pearupyroIero BemecTna. OTIEPEXKAIOIIETO
TlomHBIN XUMHAYECKUH 00y4YeHHS, TEXHOJIOTHSA,
noteHman. PaBHoBecue poOJIeMHOTO 00ydeHHS
xumuueckoe. Koncranra
XMMHYECKOTO PABHOBECHSL.

3 WneanbHeblil pacTBOp. IIpakTHyeckoe 2 IlepcnexTuBHO - CemuHap B
ITpenenbHO pa30aBIeHHBIH OTIEPEXKAIOIIETO JINAJIOTOBOM PEKHME
pacTtBop. ATepManbHbII 00y4eHHUs1, TEXHOJIOTHSI,
pactBop. PeanbHbIi pacTBOp. poOJIEMHOTO 00yUYEeHHS

4 AKTHBHOCTh KOMIIOHEHTA. 3 [lepcnekTuBHO -

Koapuunent akTuBHOCTH. OIIepesKaroIero
XUMHUUYECKUM TOTEHIIHAT 00y4eHHUs1, TEXHOJIOTHSI,
komnoHeHTa. CTaHAapTHOE po6IeMHOTO 00yUeHHS
COCTOSIHHE KOMITOHEHTa

pacTBopa.

5 DHeprus cosibBarauuu. MoH- ITpakTHyeckoe 2 [lepciekTuBHO - CemuHap B
JMIIOIBHOE B3aMMOJICHCTBHE. OTIePEXKAIOIIETO JINAJIOTOBOM PEXKHME
CunbHBIH 3nekTporuT. Crnalbrii 00y4YeHHS, TEXHOJIOTHS,
anekTponut. CTeneHs u po6IeMHOT0 00yUeHHS
KOHCTaHTa JUCCOIMAITUHL.

3] Y nenbHas 3eKTponpoBoHOCTh. | [IpakTnueckoe 4 [TepcniekTuBHO -

OKBHUBaJICHTHAs (MOJISIPHAs) OIIEPEXKAIOIIETO
3JIEKTPOIPOBOHOCTb. 00y4eHHUsI, TEXHOJIOTHSI,
[ToxBMXHOCTH HOHA. po6IeMHOTO 00yUeHHS
[IpenenbHast MOABMKHOCTH

noHa. 3akoH Konbpayma.

7 [IpumeHeHue 2MeKTPOHHBIX [Tpaxrnyeckoe 2 IlepcriekTHBHO - Cemnnap B
MyHBTHMeHHﬁHLIX y‘{€6HI/IKOB u OIICPEIKAOUICTO JANAJI0rOBOM PEIKHUME
Y4eOHBIX TTOCOOHIA 00yueHHs, TEXHOIOT WS,

po0JIEMHOT0 00y4eHHS

8 OpueHTanus coaep:kaHus Ha [Ipaktryeckoe 4 IepcnexTHBHO -
JIy4IlINEe OTEUECTBEHHBIE OIEePEKAIOIEr0
aHasoru o0pa3oBaTENbHBIX 00y4YeHHS, TEXHOIOTHS,
IIpOTpamMMm po6JIeMHOTO 00yUSHHS

9 IIpuMeHeHne aKTHBHBIX IIpakTHueckoe 4 [TepcriekTUBHO -
METOJIOB O0y4eHHs, Ha OTIePEIKAIOIIET0
OCHOBE OIIBITA U JIP. 00y4YeHHs, TEXHOJIOTHS,

po6IEeMHOTO 00yUSHHS

3aHATUS C MPUMEHEHHEM aKTUBHBIX METOAOB OOyueHHs! COCTaBIIsIOT 85% (MHTEpaKTUBHBIE
gacel — 8), 4ro coorBercTByeT TpeboBanusm (PI'OC.3+) mo HampaBIEHHIO IMOATOTOBKH
44.03.05 Ilenaroruueckoe oOpazoBanue (¢ AByMs mpoduisMu noarotoBku) [Ipodumm Xumus,

buonorus.
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Jist  moCTHIKEHHS IUIAHUPYEMBIX pe3yldbTaToB oOOydeHus B guciumuinHe «®Dusnueckas u
KOJUIOMIHAs XUMHUS UCTIOJB3YIOTCS pa3inyHble 00pa3oBaTelbHbIe TEXHOJIOTHH:

1. Unghopmayuonno-paszsusarowue mexnonoeuu, HarpapICHHbIE Ha OBJaJICHUE OOJIBIINM 3aIIacOM
3HAHUM, 3aIIOMUHAHKE U CBOOOJIHOE ONIEPUPOBAHHE UMHU.

Hcnonb3yeTcss JEKIMOHHO-CEMUHAPCKUM METOJI, CaMOCTOSITEJIbHOE HM3YUYEHHE JIUTEPATYPHI,
MIPUMEHEHHE HOBBIX HH(OPMALMOHHBIX TEXHOJOTMM Ui CaMOCTOSITENIbHOTO TONOJHEHHUS 3HAHWIA,
BKJIFOYAsl UCTIOJIb30BAHNE TEXHUYECKUX U DJIEKTPOHHBIX CPENICTB HH(POPMAIIUH.

2. JleamenvHocmubie — NPAKMUKO-OPUEHMUPOBAHHblE  MEXHOJNO2UU,  HANpaBlIEHHbIE  Ha
(dhopMupoBaHHE CHCTEMbI TPO(HECCUOHABHBIX MPAKTUYCCKUX YMEHUH MPH MPOBEICHUH UCCIICOBAHHIA,
00ecreunBarIIUX BO3MOKHOCTh KQU€CTBEHHO BBITIOJIHATH TPO(GECCHOHATBHYIO JESTEIbHOCTD.

Hcnone3yeTcss aHalW3, CpaBHEHHWE METOJOB MPOBEIACHHS (U3MKO-XUMHUYECKHX HCCIICIOBAHUMH,
BBIOOP METO/1a, B 3aBUCHMOCTH OT 00BEKTa MCCIEA0BaHUS B KOHKPETHOM CUTYAIlMU U €r0 MpaKTH4ecKas
peanuzanus.

3. Paszsusarowue npodremMHo-opueHmuposanHvle mexHoao2uu, HarpaBJieHHble Ha (opMHUpOBaHHE
Y pa3BUTHE MPOOJIEMHOTO MBIIIUICHUS, MBICIIUTEILHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICIIHTD,
BUJIETH U POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CIIOCOOBI U CPECTBA TSl UX PEIICHUSI.

Hcnone3yloTcss BHIBI  TPOOJIEMHOr0 OOYy4YEHUS: OCBEIICHWE OCHOBHBIX MPOOJIEM XHMHUU
KOOPJIUHAIIMOHHBIX COCAMHEHMM Ha JIeKIHSX, Yy4eOHbIe IUCKYCCHM, KOJUICKTHBHAs MBICIUTEIIbHAS
JESATEILHOCTh B TPYIINAX MPHU BBHINOJIHEHUH JOMAIIHUX padoT, pelieHue 3a/1a4 MOBBIIICHHOM CIIOKHOCTH.
[Ipn >TOM HCHONB3YIOTCS TEpPBBIE TPU YPOBHA (M3 YETHIPEX) CJIOKHOCTU M CaMOCTOSITENIbHOCTH:
npoOJEeMHOE U3JIOKEHHE YYeOHOro MaTepualia IperojaBaTelieM; CO3JaHue  IPerojaBaTesieM
MpOOJIEMHBIX CUTyallui, a oO0ydyaeMble BMECTE€ C HUM BKJIIOYAIOTCS B UX pa3pellieHue; MpernoiaBareib
JUIIb CO3JaeT MPOOJIEMHYI0 CHTYalHI0, a pa3pemarT e€ o0ydaeMble B XOJI€ CaMOCTOSTEIbHOM
NEeSATENbHOCTH.

4. JluunocmHuo-opuenmupoganuvie mexnonro2uu 00y4eHus, 00ECIeunBaollie B X0Je y4yeOHOro
mpolecca y4eT pa3indHbIX CIOCOOHOCTEN 00y4yaeMbIX, CO3JaHUEe HEOOXOAUMBIX YCIOBHH ISl pa3BUTHS
WX WHIUBUYAJIbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JIMYHOCTH B Y4eOHOM mporiecce. JINYHOCTHO-
OpUEHTHUPOBAHHBIC TEXHOJOTHH OOY4YeHHs peanu3ylTcs B pe3yiabTaTe HHIUBUIYATHHOTO OOIIEHUS
MpenoiaBaTelis U CTYJIEHTa MPHU cllaye KOJUIOKBUYMOB, MPU BBIMOJHEHUN TOMAITHUX WHIAUBUIYaTbHBIX
3a/1aHH, Ha €XKEHECIbHBIX KOHCYJIbTALMSIX.

7. YueOHO-MeTOoANYeCKOoe 0o0ecneueHue caMoCTOATEIbHOM paﬁoTbl

CamocrosTenbHass paboTa CTYIEHTOB, NPEIyCMOTPEHHAas Y4eOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOEHHIO HM3y4aeMoro Kypca, (OpMHUpPOBaTh HaBBIKH
HCCIIEIOBATENbCKON paboThl U OPUEHTUPOBATh CTYACHTOB Ha YMEHUE MPUMEHSITh TEOPETHUECKHUE 3HAHUS
Ha MpaKTHKe.

3anaHust 17 CaMOCTOATEIbHOW pabOThI COCTABIISIOTCS IO pa3fjesiaM M TeMaM, 10 KOTOPHIM He
NPEeJyCMOTPEHbl  ayIUTOpPHBIE 3aHATUSA, JUO0 TpeOyeTcs JIONMOJHUTENBHO IpopadoTaTh U
MIpOaHaIM3UPOBATh pacCMaTpUBAEMBbIH MpernoiaBaTereM MaTepral B 00beMe 3alIaHPOBAHHBIX YacoB.

3agaHus 0 CaMOCTOSATENIBHOM paboTe MO AUCHUIUTMHE MOTYT OBITh CIEIYIOIIUX BUOB:

®  KOHCIIEKTHPOBAHME MEPBOMCTOUYHUKOB U APYroi yueOHOM TuTepaTyphl;

e mpopaboTka ydyeOHOro Marepuaina (Mo KOHCIIEKTaM JIEKIMH y4eOHON M HaydHOI JuTeparype) u
MOJrOTOBKA JIOKJIA/J0B HAa CEMHHAapax M NPAKTHMYECKUX 3aHATUSAX, K YYaCTHIO B TEMaTUYECKUX
JMCKYCCHSIX U JICJIOBBIX UIpax;

e paboTa ¢ HOPMATUBHBIMU JIOKYMEHTAMH M 3aKOHOJATEIhHON 0a30i; MOMCK W 0030p HAy4YHBIX
MyOIMKAIUi U 3JIeKTPOHHBIX KICTOYHUKOB MH(OPMAILIUU, TOATOTOBKA 3aKJIF0OUEHUS TI0 0030DY;

®  BBINOJIHEHHE KOHTPOJBHBIX PabOT, TBOPUECKHUX (MPOEKTHBIX) 3aJaHU;

10
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peleHue 3aa4, BHIMOTHCHHUE YITPAKHCHHIA,
paboTa ¢ TecCTaMy U BOIIPOCAMH JJISi CAMOIIPOBEPKU;
BBITIOJTHEHHE MTEPEBOJIOB HA HHOCTPAHHBIC SI3bIKH/C MHOCTPAHHBIX SI3BIKOB;
MOJICTTMPOBAHUE H/HIT aHAIIN3 KOHKPETHBIX MPOOJIEMHBIX CHTYAIIHA;
00paboTKa CTATUCTHYECKUX JAHHBIX, HOPMATHBHBIX MaTEPHAJIOB;
® aHANU3 CTAaTUCTUYCCKHX M (HAKTHUECKUX MaTepPUANIOB, COCTABJIICHHUE BBHIBOJIOB Ha OCHOBE

NPOBEICHHOTO aHAJIN3a | T.JI.

CamocrosTenpHas paboTa JODKHA HOCHUTh CHCTEMAaTHUYECKHH XapakTep, ObITb MHTEPEeCHOH Hu
MPHUBJICKATESIILHON JIJISl CTYICHTA.

Pe3ynbTaThl caMOCTOSTENBHONH PaObOThI KOHTPOIUPYIOTCS MPETOJABATEICM U YUYUTHIBAIOTCS MPHU
arTecTanuu CcryieHta (dk3ameH). [lpm STOM MPOBOAATCS: TECTUPOBAHHE, SKCIPECC-OMPOC Ha
CEMHHAPCKHUX M MPAKTUICCKUX 3aHITHSIX, 3aCIYIIIMBAHUE JJOKJIAIOB, TPOBEPKA MMCHMEHHBIX pa0oT U T.I.

CamocTtosTenbHas paboTa CTYAGHTOB MO IucCHUIUIMHE «Du3nueckas W KOJJIOUIHAS XUMUS»
BKJIIOYAET BBINIOJHEHUE JOMAIIHUX 33JaHUN K KaXIOMY MPAKTHYECKOMY 3aHSATHIO. 3aaHUs COACPIKaT
YCTHYIO TOATOTOBKY IO TEOPETUYECKMM BOIPOCAM, PEHICHHS TEMAaTHUECKUX 3alad [0 pasJeliam,
MIPONHCH JTA00OPATOPHBIX 3aHIATHH.

CamocTtosTenbHas paboTa CTYIAEHTOB BKJIIOYAET BBIMOJHEHHE JOMAIIHMX 3a/laHuil K KaKIOMY
MPAKTUYECKOMY H JIaDOpPaTOPHOMY 3aHSTHIO. 3aJaHHs COAEP)KaT KaK MUCHbMEHHBIE BONPOCH U 3aJ1auH,
TaK U YCTHYIO IOJATOTOBKY IO TEOPETHUYECKUM BorpocaMm. [IJis MOArOTOBKH K 3aHSTHSIM CTYIEHTHI
MOJIB3YIOTCS YYCOHWKAMH W YYCOHBIMH TOCOOMSMH, YKa3aHHBIMH B CIIMCKE PEKOMEHJIOBAaHHOM
JUTEPaTyphl, a TAK)KE HHTEPHET-UCTOYHUKAMHU. Bce MeToinyeckre MaTepualibl PEICTaBICHbl B CUCTEME
nuctanimonHoro ooyuenust COI'Y.

8. OueHoYHBbIE CPeICTBA IJIsl TEKYLEro KOHTPOJIS yCIIeBaeMOCTH, PyOe:KHOH aTTecTanuu U
NPOMEKYTOYHOM ATTeCTALMH 10 HTOraM OCBOCHMS JMCIUIIIHHBI.

Tekymuii KOHTPOJIb 3HAHWW MPOBOAUTCA MYTEM OLEHKU BBINOJHEHUS MHUCHbMEHHBIX 3alaHUN K
MPAKTUYECKUM 3aHATHSM, a TAK)KE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHUSIX.

®opmbl padoThI: JIEKIIMH, CEMUHAPH, KOHTPOJIbHBIE PabOTHI, CaMOCTOSTENbHBIE PAOOTHI
(ureHue nuTEpaTypHl, padboTta B OubIMoTEKe, pedepaTsl, MPE3CHTALNH, TUCKYCCHN).

Buabl KOHTpOJISi: TeKymMi (Ha CEMHHApCKUX 3aHATHAX), MPOMEXKYTOUHBIH (MOAYJIbHOE

TECTUPOBAHUE), UTOTOBBIN (3a4eT BO 7 CEMeCTpe).

[IpoBepka KadecTBa YCBOEHMsI 3HAHMM OCYIIECTBISETCS HE TOJBKO B YCTHOH, HO U B
nucbMeHHON (opme. IlpoBenenne pasHbIX Mo GopMe U MO 00bEMY YCTHBIX M MHMCbMEHHBIX palboT
TUCHUIUIMHUPYET CTYyJEeHTa, Na€T MpernojaBaTellio OCHOBAaHUS NJsi OObEKTHMBHOW OLIEHKH 3HAaHUUN
KaX/I0TO CTYAEHTAa MpPHU BBIBEICHUU CYMMAapHOro Oalijia, MO3BOJIET CTYACHTY MPEICTaBUTH YPOBEHb
COOCTBEHHBIX 3HAaHUH MO MPEAMETY, YBUIETh CBOU CUJIbHBIE U CJIa0ble CTOPOHBI, YTOOBI YUECTh UX MPH
MIOJITOTOBKE K 3aUeTy.

Buibl TEKYIIETO KOHTPOJISA:

a) YCTHBIN (POHTAIBHBIN MM WHAUBUIYAIbHBIH OMpOC;

0) mucbMeHHasi caMOCTOSTENbHas paboTa;

B) YCTHOE HU3JIO’KEHHE COJIEPKaHUS IPOUUTAHHOTO B paMKaX CaMOCTOSITEIbHONW paboThI;

') YCTHOE BBICTYIIEHHE IO TeME 00CYKICHHUS.

IIpoMeEKYTOUHBIN KOHTPOJIb

JucuumirHa pa3OuTa Ha MOJYJIM, KOTOpbIE MPEACTaBIAIOT COOOM JIOTMUECKH 3aBEpLICHHBIC
yacTd pabodell MporpaMMbl Kypca M SBISIOTCS T€M KOMIUIEKCOM 3HAaHUM W yMEHHH, KOTOpbIe
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noJyIeXkar KOHTpOdro. KOHTPOJIb OCBOSHHMS MOIyJel BKIOYAaeT B ceOs BBINOJHEHHE MHChMEHHBIX
KOHTPOJIbHBIX PaldoT, MPe1yCMOTPEHHBIX paboueil MporpaMMoi AUCIUILIMHBI.

B koHue cemectpa INPOBOAMTCS KOHTPOJIBHOE MEPOIPUATHE, BKIIOYAIOIIEE KOHTPOIb
MIOCJIETHEr0 MOJYJIS [l BCEX CTYJEHTOB U KOHTPOJIb, KOTOPBIM MIPOXOAAT 00s3aTE€IBHO T€ CTYJICHTHI,
KOTOPBIE UMEIOT 33J0JDKEHHOCTH I10 IPOLUIBIM MOAYJSAM, @ TaKXKeE T€, KTO KEJAeT YJIYyYIUUTb CBOU
pEUTHHT

[TpomMeKyTOUHBIA KOHTPOJIb OCYIIECTBIIAETCS 10 OaTbHO-PEUTHHIOBON CHCTEME.

Metoauka ¢popMUpOBaHNS Pe3yabTHPYIOLIEH OLEHKH.
HToroBas oLEHKa CKJIAIbIBACTCS KAK CPEJHEB3BEIICHHAs 110 PE3yJIbTaTaM BCEX OLICHMBACMbBIX
paboT Ha NUPOTSHKEHHUH CEMECTpa, KyJda BXOIAT IOCEUICHHWE JIEKIUH W CEMHUHApOB, OTBETHl H
JIONIOJTHEHHUST HAa CEMUHapaX, KOHTPOJIbHbIE paboThl (KOHTPOJBHBIE CPE3bl [0 HTOraM MOAYJA),
JIOTIOJIHUTENbHBIE OLEHKHU IO pedeparaM B CyMME C UTOTOBBIMU pe3yJbTaTaMH OalbHO-PEUTHHIOIO
TECTUPOBAHUS.

Bomnpocs! k 3a4eTty
1. Tepmommnamudeckue cucteMsl. IIponecc - u3MeHeHHe COCTOSHUS CUCTEMBI. Y PaBHEHHS COCTOSHUS rasa.
2. llepBoe Hauano TEpMOAMHAMHKH. DHEpPrus, Temiora, pabora. Pabora pacmmpeHus uaealbHOTO Tas3a B
Pa3NUYHBIX MpoLeccax.
3. Buyrpennss sneprus. Jurtanbnus. TermnoBoit addekt xumuueckoit peakiun. 3akoH [ecca.
4. TemnoeMkocTh. CBS3b TEINIOEMKOCTH C TEPMOJUHAMHUYECKUMH (DYHKIUSAMH. 3aBUCUMOCTh TETNIOEMKOCTH
OT TeMIIEPaTypHhI.
5. Tepmoxmmus. Termnotsr 06pa3oBaHus U cropaHus BemecTB. CTaHIAPTHBIE TEIUIOBBIC Y(PPEKTHI.
6. BeruncieHne TeUIOBBIX 3PQEKTOB XuMHUeCKHX peakiuid. Kamopumerpus. TemnoTel pacTBOPEHHS H
HEeUTpau3aluu.
7. YpaBHeHue u300appl U HU30XOPHl XMMHUYECKOM peakuuu. BnusHue Ttemmeparypel Ha XHMHYECKOE
paBHoBecue. Cmenienne papHoBecus (npunuun Jle-llarense).
8. Bropoe Hauano tepmomuHamuku. DHTponwms. Iloctynat Ilnanka. Beraucnenus M3MeHEHUI SHTPOIUH B
Pa3NIUYHBIX MpoLeccax.
9. AOcomoTHas SJHTPONMA XUMHUUECKUX coeAnHEeHNH. CTaTUCTUYECKUH CMBICIT SHTPOIHH.
10. Oneprust ['mbb6ca u sueprus [enpmronbia. YpaBhHenune ['mOOca-I'enpmronbua. TepMmoamHamuuecKue
MOTEHIIUABI.
11. Camonpon3BoJIbHEIE U HECAMOIIPOHM3BOJIbHBIE MpoLecchl. Kpurepuu caMonpou3BOIBLHOCTH MPOLECCOB.
VYcioBus TEpMOJMHAMUYECKOT'O PABHOBECHS.
12. Xumuueckuii norenipan. O0IIee ycaoBHe XMMUYECKOro paBHOBecHs. YpaBHeHue ['nb0ca-/Irorema.
13. XuMuueckuil moTeHIan HIealbHOTO U peasibHOro ra3a. KoHcTaHTa XMMHUYeCKOro paBHOBECHS U CIIOCOOBI
€€ BBIpaKEHHUS.
14. Koncranta paBHOBecHsl W cTraHmapTHas dSHeprus [ub0ca peaknmu. XWMHYECKOE paBHOBECHE B
KOHJICHCHPOBAaHHBIX CHCTEMAX.
15. YpaBHeHHE N30TEPMbl XUMUYECKON peakni. XMMUYECKOEe PABHOBECHE B TETEPOr€HHBIX CHCTEMAX.
16. YpaBHeHue wu300apbl W WM30XOPbl XWMHUYECKOW peaklnuu. BimsHue Temmeparypsl Ha XHMHYECKOE
paBHOBecue. Cmemenue papHosecus (mpunitut Jle-1llarense).
17. T'omoreHHbIe 1 reTeporeHnblie cuctemsl. [IpaBuno ¢a3 I'ndoca.
18. dazoBble paBHOBECHS B OJJHOKOMIIOHEHTHBIX cUcTeMax. JlmarpaMma cocTOsIHUSL BOABIL.
19. PaBHOBeCcHE OMHAPHOIO JKHMJKOI'O PacTBOpa, COCTOSIIErO U3 JIETyYdX BELISCTB, ¢ HMapoM. 3akoH Payis.
OTtkiioHeHus oT 3akoHa Payss.
20. CpoiicTBa mpeAeibHO pa30aBlICHHBIX PacTBOPOB. YpaBHeHusi Payns u ['enpu. PactBopuMocTh ra3os B
KHUJIKOCTSIX.
21. TloHwkeHne TeMIlepaTypbl 3aMep3aHusi pactBopa. Kpuockomus. [loBblmieHWe TeMIiepaTypbl KHIICHHS
pactBopa. D0ynuockomnus. Ocmoc. 30ToOHNYECKE pacTBOPEI.
22. AseotporHbie pacTBOpPHI. 3aKkoHbI [ nOOca-Konosaosa. ®@pakionHas neperoika. Pextuduxarys.
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bunapHble cMecu C OrpaHHYE€HHOW pacTBOPUMOCTbIO KuJKocTer. Kputuhueckas Touka. Bzaumuo

HEPaCTBOPUMBIE KUJIKOCTU. JKCTPAKIIHSL.
24. PaBHOBecue Mexay TBepaod (as3oif W paciuiiaBoM B OMHApHBIX CHCTEMaX. TepMUYECKHI aHAIIU3.
JlmarpaMMa COCTOSTHHSI OMHAPHBIX CHCTEM C OBTEKTHKOM. [IpaBuio prraara.

25.

TBepmpie pacTBOpPEl C HEOTPAaHWYCHHOH pAcTBOPHUMOCTBIO B TBEpAOM cocTosHHU. CHCTEMBI C

XUMUYCCKUMHU COCAUHCHUAMHU, TUIABAIIUMUCA KOHI'PYSHTHO U UHKOHI'PYSHTHO.

BOHpOCbI K 3a4€Ty 10 JUuCHMIIJINHE «Puznyeckasa u KOJJIOMJIHAasA XUMUSA.
Pa3neJ1 «XHMHYecKass KHHETHKA)
OCHOBHbBIEC TIOHATHS U IMOCTYJIaThL Q)OpMaHLHOP'I KWHCTHUKH. HpﬂMaH u o6paTHa;[ KMHCTUYCCKUEC 3aaayu.

[TapamMeTpbl KHHETUYECKUX YPABHEHU.

2.

3.

10.
11.

12.

13.

14.
15.

16.
17.
18.
19.

20.
21.

MomnekyIapHOCTh M MOPSIOK peakiud. MeToabl ONpeaeNeHns NopsaKa peakuu. Peakiuy nepeMeHHoro
nopsiaKa (IIpUBECTH MPUMEPHI).

VYpaBuenune Appennyca. CrocoObl ONpeneseHns ONBITHOW YHEPTUM aKTHUBALMM, U €€ CBS3b C 3HEPrHsIMHU
AKTHUBALMH 2JIEMEHTAPHBIX ITPOLECCOB.

Kunernyeckoe omnmcanue HeOOpaTHMMBIX pPEaKUU IMEPBOTO TMOPSAKA B 3aKPBITBIX CHCTeMax. Bpews
MIOJTyTIPEBPALLEHUS U CPETHEE BPEMS JKU3HU UCXOJIHBIX MOJIEKYJI.

OO6patumast peakiyst IEPBOTO MOPSIIKA U ONpeaesICHHE ee KHHETHUECKUX napameTpoB. CKOpOCTh peakunuu
1 XUMHUYECKOE CPOJICTBO.

HeoOpatumpble peakiuy HyJI€BOTO U BTOPOTO MOPSAIKOB, ONpeesieHNe KOHCTAaHThl CKOPOCTH M3 OMBITHBIX
JNaHHBIX. ABTOKaTaJUTHYecKas peakuus. Bpems nomynpespaiieHust (Ipd OJUHAKOBBIX KOHLIEHTPALIUSAX
KOMITOHCHTOB).

HeoOpaTtumMble mocnenoBaTeNbHbIe PEaKIHUU MEPBOTO TOpAAKa (TOYHOE M TMPHONMKEHHOE PEIIeHHUs
KMHETHYECKOH 3a1aun). MeTo KBa3UCTAMOHAPHBIX KOHLIEHTPAMi 1 001aCTh €ro MPUMEHCHHUS.

MeToapl KBa3UCTAlIMOHAPHBIX M KBa3MPABHOBECHBIX KOHIEHTPALMI B XMMUYECKOW KUHETHKE (Ha JII0OOM
TIpUMeEpeE).

Ypasuenne Muxasnuca-MenteHn. OrnpeneneHne ero KWHETHYECKUX MapaMeTpOB W3 OIBITHBIX JIaHHBIX.
ComnocraBnenne co cxeMoil JIanrmropa-XuHIIEIbBY/1a B TETEPOr€HHOM KaTalH3e.

Kunernka (pepMeHTaTUBHBIX pEaKIUii C KOHKYPEHTHBIM HHI'HOUPOBAHUEM.

HepasBerBiennbie nenHele peakund. CKOpPOCTh TEMHOBOW M (POTOXMMHUYECKOW peakiuu 00pa3oBaHMUs
HBr. YpaBuenue boaenmreiina-JInnaa.

BbIBOJ KMHETHYECKOrOo YpaBHEHMs AJISl PAa3BETBICHHBIX LEMHBIX PEaKUMil M ero aHaiu3 (Ha mpuMepe
ropeHwust BoAopoaa). MeTo «IoJycTallMOHApHBIX» KOHIeHTpauuid CeMeHoBa.

Pa3BeTBrneHHBIE IIETIHBIE PEAKIMH: MOJYOCTPOB BOCIUIAMEHEHHUS W TPUYUHBI TOSBICHHS HECKOJIBKUX
IpesenoB BocIUlaMeHeHus. IlomojkeHue mnepBoro mnpenena BOCIUIAMEHEHMS sl CMECH BOAOpOAA C
KHCIIOPOJIOM.

[Tonoxxenune BTOpOTO Tpeiesna BociiaMenenus st peakiuu Ho + Oa.

CkopocTH peakiuil B OTKpBITBIX CHCTEMax. YpPaBHEHHE JUIsl CTAl[MIOHApPHOM CKOPOCTH pEaKIUH B
peakTopax HACATBHOIO CMEIIEHUS M HWICAIBHOTO BBITECHEHUA. CKOPOCTH PEAKIMM MEPBOro MOpsAAKa B
peakTope uAeambHOrO cMemeHus (HeoOpatmmas u oOpatnMmas peaknusi). OmnpeneieHne KOHCTaHT
CKOpPOCTH IO CTal[MOHAPHBIM KOHLIEHTPALUSAM HCXOJHOTO BEIIECTBA U MPOIYKTA PEAKIIIH.

Hcnonb3oBanne aauabdaTHueckoro MNPUONMKEHUS JUIS ONHMCAHMsS XUMHUYECKOH peakuu 4YacTHll:
MMOBEPXHOCTH MOTEHIMAIHHON SHEPTHH, ITyTh PEAKIINH, SHEPTHS aKTHBAIIHH.

Teopusi akTHBHPOBAaHHOTO KOMIUIEKCA M CTAaTHCTUYECKHH BBIBOJ, OCHOBHOTO ypaBHEHHs. B3anMoCBs3b
OTBITHON Y NCTUHHOM 3HEPTUi aKTHUBALHH.

TepMoIrHaMUUYECKHI aClIEKT TEOPUH aKTUBUPOBAHHOI'O KOMILIEKca. Peakuuu B pacTBOpax. YpaBHEHHE
bpencrena-breppyma.

Teopus akTHBHBIX coyaapeHuil. Ypasaenue Tpayrua—IJlptonca.

[IpuMeHeHne Teoprn aKTUBHBIX COYAapEHUN K OMMOJIEKYIISIPHBIM PEaKLIUSIM.

Hcnonp3oBanne TEOpUM aKTUBUPOBAHHOTO KOMIUIEKCA IJISi OLIEHKA CTEPUYECKOTO MHOXKHUTENS TEOpUHU
AKTUBHBIX COyIapeHUH.
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WnTepnperanyss NPEeAdKCIOHEHINAIBHOIO MHOXHTENIA B CTaTUCTHYECKOM M TEPMOIMHAMHYECKOM
acreKkTax TEOPUH aKTHBHPOBAHHOTO KOMIUIEKCA. DHTPOMHS aKTHBALINU.

MoHOoMoOIeKy ISIpHBIE PEAKIUH U UX ONMCAHKE B TECOPUU aKTUBHPOBAHHOTO KOMILIEKCA (B CTATUCTUYECKOM
U TEPMOAVHAMHUYECKOM aCIEKTaX).

Kunernueckne ocoOeHHOCTH MOHOMOIIEKYISAPHBIX peakmuii. [IpumeHenne teopum coynapenuii. Cxema
JIunpemana. IlonpaBka XuHuiensBya.

Peakiuu B pactBopax. YpaBHeHne CMOJIYXOBCKOIO M €ro INPUMEHEHHE B KHMHETHKE OHMMOJEKYISAPHBIX
peaKIuid.

Kunernyeckne xapakTepHCTHUKH dieMEHTapHBIX TnpoueccoB (oroxumun. [Ipuammn Ppanka-Konmona.
dusnyeckre U XUMHYECKHE CBOMCTBA MOJIEKYJ B 3JIEKTPOHHO-BO30YKIEHHOM COCTOSIHUHM. DKCHUMEPHI U
9KCHIUIEKCHI.

3akonbl Qoroxumuu (3akoHbl byre-Jlambepra-bepa, Bant-I'odda, Oitnmreiina). KBaHTOBBI BBIXOJ.
«Knerounsrii a3pdexr». Kunernueckas cxema llItepra-donpsmepa. MHOropoTOHHOE MOTIIOMICHHUE.
OcHoBHbIE TMOHATHS M KiIaccU(UKAlMM B KaTajdu3e: TIETEPOreHHbII M TOMOICHHBIH KaTanus,
(epMeHTAaTUBHBIM KaTaJln3, aBTOKATaIN3, AKTUBHOCTb U CEJIEKTHBHOCTh KaTaJM3aTOPOB, YHCIO 00OPOTOB
(TOF u TON). Karanu3 Ha HaHOYACTHIIAX.

MexaHu3Mbl KHCJIOTHO-OCHOBHBIX KAaTaIUTHUECKUX peakuuii W ux Kiaccupuxauus. Lleomutsr u ux
cBoicTBa. TBepabIe KUCIOTHI KaK KaTaIU3aTOPLL.

Kunernka peakuuii crienquduyeckoro KHUCIOTHOTO KaTaiuu3a. MeXaHM3Mbl M JTUMHUTHPYIONINE CTaluu.
Oynkiusa kucnoTHocTy ['ammera. CynepKUCIOTHI.

Kunernka peaxiuii oOIIero KHCIOTHOTO W OOIIET0 OCHOBHOTO Karamm3a. MeXaHW3MBbl PEakIuid |
JIMMUTHPYIOIIME CTaUU IpoLecca. Y paBHeHHe bpeHcrena u ero aHamus.

KoppensiiioHHble COOTHOIIEHUS MEXJTYy KHUHETHYECKMMHU W TEpMOJMHAMHYECKHMH IapaMeTpaMu B
Katanuse. YpaBHeHus bpénctuena. YpaBuenue CemenoBa-I1onsHu 1151 paJuKadbHbIX peakUuid.

Kunetuka JlbHrMioopa-XuHmiensByjga MAJid peakUdd Ha OJHOPOJHOM IOBEPXHOCTU KAaTajau3aTopa.
Oco0eHHOCTH KHHETHKH U 3alUCH KOHCTAHTHI PABHOBECHSI B aJICOPOIIMOHHOM ciioe (00Ini ciyydaid).
KuHeTnka reTeporeHHO-KaTaluTUYECKUX peakuuid ¢ JupQy3MOHHBIMH OTpaHHuYCHHSAMH. BHemHss
U hy3us .

KuneTnka xaTanuTH4ecKuX peakiuii BO BHyTpeHHEH nuddy3noHHON obnacTu. PemieHne KMHETHUECKOU
3aj1aun 3enpaoBuya-Tume g HeoOpaTUMO peakIMy epBOTo MOpPsIKa.

ONEKTPONUTHYECKAs] TUCCOUUALMS: IKCIEPUMEHTAIIbHBIE MPOSBICHNS U KOJUYECTBEHHBIE COOTHOIIECHMS.
[IprumHBI yCTOMUMBOCTH HOHOB B pacTBOpax MEKTPOIUTOB. Mozens bopHa.

Teopuss CHIBHBIX JIIEKTPOIUTOB JleOGasd-XIOKKens: TpUOMIDKEHHS MOJEIH HOHHOW arMocdepsl,
3aBUCHUMOCTD PajJiyca HOHHOW aTMoc(epbl OT MPUPOIBI PACTBOPUTEIS U SIICKTPOIHTA.

IlepBoe u BTOpOe npubmmkenus Teopun Jedas-Xrokkens s pacyeTa CpeJHEro HOHHOro KodhuureHTa
AKTHUBHOCTU: TPE/IENbI IPUMEHIUMOCTH M NIPUPO/Ia HAOII0JaeMbIX OTKIOHEHUH OT IKCIIEPHMEHTA.
VYaenbHas M SKBUBAJIEHTHAs 3JIEKTPOMPOBOJHOCTH 3JIEKTPOIUTOB. [lOABMKHOCTHM OTIENBHBIX HOHOB.
Omnupuueckuiil 3akoH Konbpayma u ero obocHoBanune OH3arepom.

Umncna mepeHoca, WOHHBIE SJIEKTPONPOBOAHOCTH, IOABMXHOCTH W Kodhdurnuentsl auddysun, wnx
3aBHCHMOCTH OT KOHILIEHTPAI[H PacTBOpA.

3aBUCUMOCTh OKBHUBAJIEHTHON 3JIEKTPONIPOBOJAHOCTH OT TEMIEPATyphl, MNPHUPOABI PACTBOPUTENS U
KOHIIEHTpaLK pacTBopa. Y paBHeHue OH3arepa.

Iponieccer auddy3mn u wmurpanuu B pactBopax 3jekrpoiutoB. dopmyna HepHera-DitHmTeliHa.
Huddy3noHHbI MOTEHIMAN HA TPaHULle ABYX PACTBOPOB.

Pa3HocTn mnoTeHHManoB B 3JEKTpoXMMHYeckux cucreMax. Ilorennmanel Bomsra u T'anbBanm.
IToBepXHOCTHBIN MTOTEHLIAAT.

ONEeKTPOXUMUYECKH TOTEHIMal. YCJIOBHS paBHOBECHS Ha TpaHUIE JJIEKTpoJa C pPacTBOPOM H B
3JIEKTPOXUMHUYECKOH 1enu. Y paBHeHue HepHera.

CrannmapTHBIC JIEKTpOoaHbIe MoTeHITHaNbl. Pacyer D/IC ¢ moMompio TabIuIl CTaHAAPTHBIX MTOTCHITHAIOB.
Huarpamwmer [Typ65.

Knaccudukanms 3neKTpo10B U 3JIEKTPOXUMUYECKUX LeTICH.

VYpaBuenue I'nd6ca-I enbMronpLa u ero IpUMEHEHUE K AIEKTPOXUMHUUECKUM CHCTEMAaM.

Ompenenenne metomoM 3J1C sHeprun ' m60ca, SHTATBINN B SHTPOITUA XUMUIECKON PEaKITHH.

14



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkcr opranmsamuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 15 u3 88
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

49. Ompenenenne metogoM DJIC ko3dhdunnenToB aktuBHOCTH, pH pacTBOpa, IPOU3BEACHHI PACTBOPUMOCTH,
KOHCTAaHT YCTOMYMBOCTH KOMIUICKCHBIX COCTUHCHUM.

50. Dnexrpokanwuisipabie siBieHus. OCHOBHOE YpaBHEHHUE AJICKTPOKANMWUISIPHOCTA U ypaBHeHHEe Jlunmmana
JUTS MICATHHO TOJISIpH3yeMoro 3JekTpoaa. I[loTennnan HyneBoro 3apsaa. 3aBUCHMOCTh IMTOBEPXHOCTHOTO
HaTSDKEHHS OT TOTEHIHalla B pacTBOpaxX IMOBEPXHOCTHO-aKTUBHBIX W ITOBEPXHOCTHO-HEAKTHUBHBIX
AJIEKTPOJIUTOB.

51. MopenbHbIe TIPEACTABICHUS O CTPOSHHH 3apsDKeHHOW MexkdazHon rpanniibl (Mogenu [ enpmromnsia, ['yn-
Yammena, [Itepra u ['pama).

52. Tpu ocHOBHBIX ypaBHeHUs MU(D(DY3MOHHON KMHETUKHU. Bpalnaronuiicst JMCKOBBIN 3JIEKTPO: 3aBHCUMOCTh
CKOPOCTH 3JICKTPOJTHOTO MPOIECcCca OT YaCTOTHI BPAIICHUS B YCIOBHSAX CTallMOHApHOU auddy3un.

53. Tlonsporpadus: CyniHOCTh METO/IA, YpaBHEHHE MOJSIporpaduueckoll BoMHBI. YpaBHeHHe WIibkoBHUa JUIs
PTYTHOTO Kalarowero 3JIeKTpoa.

54. JluMuTUPYIOIIME CTAJUU B DIICKTPOXUMHUSCKUX peakiusax. YpaBHeHue batnepa-dosibmepa U ypaBHEHUE
Tadenst: 3aBUCHMOCTh CKOPOCTH AJIEKTPOTHOTO TIpoIlecca OT MoTeHnruana. Tok ooMeHa.

55. Teopust 3amemieHHOr0 paspsnga: lIpudMHBI BO3HWKHOBEHHS MHHHMYMOB TOKa Ha TOJSPHU3AIMOHHBIX
KpHUBBIX BOCCTAHOBJICHUA AHHWOHOB Ha OTPHULIATCIBHO SapH)KCHHOI\/'I IMOBCPXHOCTHU. HOJ’IﬂpH?:aHHOHHBIC
KpHUBBIE [T PeKUMa CMETIAaHHON KUHETHKH.

56. DNIeKTPOXUMHUYECKHE IMPOIECCH], MPOTEKAIINE PYU KOPPO3HH METAIJIOB: CTAIlMOHAPHBIA MMOTEHIUAT U
TOK CaMOpacTBOPEHHUs MeTau1a. MeTo/Ibl 3alllUThl METAJUIOB OT KOPPO3HH.

57. XuMuieckue MUCTOYHHKH TOKa. TepMOIMHAMUYECKHE M KWHETHYECKHE acleKThl UX paboTbl. [IpuuuHbI
camopaspsiza.

Paspesnl «XuMHYecKasi KHHETHKA», « DJIEKTPOXUMMSID)
1. Xumnueckass kunetuka. @opmanbHass kuHeTUKa. CTeNeHb NPOTEKAaHUs XUMUYECKOH peakiuu. CKOpPOCTh
peakuuu. Kunerndyeckoe ypaBHeHHE.
2. Xumnyeckas kuHetuka. Koncranrta ckopocrtu. Ilopsinok peakuuu. Peakunu HyneBoro, mepBoro u BTOpOro
nopsiaka. Ileproa nonynpesparieHust.
3. MonexynspHas XUMHYECKash KWHETHKa. MeXaHU3Mbl XUMHUECKUX peakiuil. MoIeKyIIpHOCTh U MOPSAIOK
peakuuu. MeToibl onpeieNIeHrs MoPAJIKa XUMUYECKUX PEAKIUH.
4. MonekyisipHas XuMuueckasi KuneTuka. CrinoxxHele peakiun. OOpaTUMble XMMUUECKUE peakuuu. VizmeHenue
KOHIEHTPAIH Pearupyronyx BEIECTB B X0/1€ PEaKIIHH.
5. MonexynspHas xumMudeckas KnHeTrka. CroxxHele peakiuu. ConpskKeHHbIe XUMHYECKHE PEaKIIHH.
V3MeHeHne KOHIEHTPALUK PearupyoLIfX BEUIECTB B X0/I€ PEaKLI1H.
6. MosnexynspHas xumuyeckas knHetruka. CiioxHble peakunu. [lapaniensHble XAMUYECKUE PEaKIH.
N3MmeHeHne KOHIIEHTPALMU pearnpyoNnuX BEUIECTB B X0/I€ PEaKIUu.
7. KoHcTaHTa CKOpOCTH peaknuu. BiusHaue Temrepatypsl Ha ckopocThb peaknuu. [IpaBuino Bant-I'odda.
VYpaBaeHne Appennyca. PU3N4eCKUi CMBICT BEIMYHH YpaBHEHHSI AppeHuyca.
8. KoncranTa ckopocTH peakiui. BiusHue TeMnepatypsl Ha KOHCTaHTY CKOpOCTH peakuuu [loHsTre sHepruu
aKTUBAIUH. DKCIIEPUMEHTAIBHOE OIIPEIEIICHNE SJHEPTUN aKTUBAIIHH.
9. KoHcTaHTa CKOpOCTH peakuuu. BinsgHue TeMneparypsl Ha KOHCTaHTY CKOPOCTH peakiuu [lonsaTre sHeprun
aKTUBAIUH. DKCIIEPUMEHTAIBHOE OIIPEIEIICHNE SJHEPTUN aKTUBAIIHH.
10. Karanu3z. O01ue mojoXKeH!sl H 3aKOHOMEPHOCTH KaTali3a. JHepreTHuecKkas cxeMa peakiii ¢ yJacTueM
KaTaau3aTopa.
11. T'omoreHHsIi Katanus, npuMepbl. CKOPOCTb, KOHCTAHTa CKOPOCTH TOMOTEHHOT'0 KaTalu3a.
12. I'eTeporenHslii KaTanus, mpuMepbl. CKOpPOCTh, KOHCTAHTa CKOPOCTH TOMOT€HHOTO KaTajn3a.
13. Cnoxubie peakruu. Kimaccudukanus CI0KHBIX PEaknidi B XAMUIECKOW KHHETHKE.
14. KuHeTrKa reTeporeHHbIX MpOoIecCOB, KOHCTaHTa CKOPOCTH. 3akoHbl Duka i onucanus TuQQy3noHHBIX
IIPOLIECCOB.
15. Cnoxnsie peakiun. Llemabie, poToXUMUUECKHE PEaKIIUH.
16. Tumsl >meKTpoXUMHUYECKUX cucTeM. CHBOEHHBbIE XMMHUYECKHE IIeNH, IMpuMep. Belpakenue ans 3.1.c.
JBOMHOI XUMHUYECKOH LIEIIH.
17. Teopuu rereporenHoro karaiansa. MyneruruietHas reopus (A.A.banannun). Teopust akTUBHBIX aHCaAMOTei
(H.N.Ko6o3zeB). Dnexrponnas Teopus katanusa (C.3.Porunckuii, ©.0.BoiabkeHIITEHH).
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18.  DJCKTPOXUMHUYECCKHE  CHCTEMBI  (DJCKTPOXUMHUYECKHE  1end). lIpuHmuMmel  KiaccupuKauy
ANEKTPOXUMUUCCKHX IICTICH.

19. Turiel 3IEKTPOXUMHUYECKUX cucTeM. DU3NYecKue, aJUIOTPOITNYCCKIE LU, TPUMEPHI.

20. ITotermmuomerpust. OnpenencHue U TeopeTndeckoe obocHoBaHue. [IpsMast MOTeHITMOMETPHSL.
[MoreHnmomMeTpryIeCcKOe TUTPOBAHUE.

21. HepaBHOBECHBIC 3JICKTPOJHBIC IPOIECCHI. DJIEKTPOJIU3 M €ro OCHOBHBIE 3aKOHBI. HamnpsbkeHue mnpu
anektponmse. [lepenanpsbkenne npu siekrponuse. [loTeHnman pasnoxeHus (BbiaeneHus). [lepeHanpsokeHne
Ha JJIEKTpOoJIe.

22. Tunsl aMeKTpoXUMHYSCKUX cucteM. [IpocThie, ciiokHbIe XuMudeckue nenu. [Ipumepsl. BeipakeHnue 3.1.c.
JUIs1 BOJOPOAHO-KUCIOPOTHOTO 3JIEMEHTA.

23. Tumbl SIEKTPOXUMHYECKHX CHUCTeM. KOHIEHTpallMOHHBIE IeNH TEepBOro, BTOpOro poja. I[Ipumepsl,
BBIpXCHHUS JUTs 3.]1.C. Beipaskenue 3.1.c. s anemenra Jlanuens-SIkoou.

24. HCpaBHOBCCHBIC QJICKTPOJAHBIC MPOLECCHI U UX OTIIMYUA OT PAaBHOBCCHBIX. 3J’I€KTpOIlHaH ToJiApru3anusi.
[onsporpadwus.

Pa3znen «Tepmonmnamuka»

1. OcHOBHbIE MOHATUS XUMHYECKOW TEPMOJMHAMHUKH. TEpMHUHBI M TMOHATUS: cHCTeMa (OTKPBITas, 3aKpbITas,
M30JIMpPOBaHHAs, TOMOT'€HHAsA, TE€TEPOreHHAas), COCTOSTHUE U CBOWCTBA CUCTEMBI.
2. TlepBblii 3aKOH TEPMOJAMHAMHUKH, (QOPMYIHPOBKA, MaTEeMaTHUYECKOE BhIpaKEHHE. BHYTpeHHSS JHeprus,
sHTaNbNus. Beipaxkenue |-ro 3akoHa A H30TEPMHUUYECKOT0, H30XOPHOT'O M H300apHOI0 IPOLIECCOB.
3. TermmoemkocTs. McTHHHAS, MOIISIpHAS TEIUIOEMKOCTh. 30X0pHas, n300apHas TeII0eMKOCTb.
4. Ternosblie 3¢ dexTsl. 3akoH ['ecca. 3aBucUMOCTh TeroBoro 3dpdexra XUMUUECKON peakuu OT TeMIepaTyphl
(ypaBaenne Kupxroda).
5. Berancnenne TemmoBsix 3¢ (hekToB XuMuiecknx peakuuit. Kamopumerpus. TemnoTsr pacTBopeHUs 1
HEUTpaU3aluu.
6. BayTtpennsis sneprus. Duranenus. TernoBoii agdekt xumuueckot peakiun. 3akoH ['ecca.
7. Bropoii 3akoH TepmomuHaMuku. Popmynuposka |l-ro 3akoHa TepMoaMHaMUKU. ODHTpomus. 3aBUCHUMOCTD
SHTPOIHUH OT TeMIlepaTypbl. i3MeHeHue SHTPOIUH B HEKOTOPBIX MPOIIeccax.
8. Ompenenenne MOJSPHOW MacChl PACTBOPEHHOTO BEUIECTBA KPHUOCKOMUYECKUM, 30YJUTHOCKOMUYECKAM WIIN
OCMOTHUYECKHUM METOJIOM.
9. UneanbHble pacTBOPHL. 3aKOHBI WACAIBHBIX pacTBOpoB. OcMoc U ocMOTHYECKOE JaBieHue. 3akoH Bant-I'odda,
Payns. Ilonmxenne TemmnepaTypsl 3aMep3aHus pacTBOpa (KPHOCKOTIHS).
10. Cunbable meKTponuThl. OCOOEHHOCTH CBOWCTB CHIIBHBIX AIIEKTPoIUTOB. Koadgdumuent akruHocTH. [ToHsTHE
coJIbBaTALMH (TUAPATALIN) HOHOB.
11. KonaykToMeTpudeckoe THUTpOBaHHME. TUTpOBaHHE CHIIBHOM KHCIOTHI CHJIBHBIM OCHOBaHMEM. THUTpoBaHue
c11a00¥ KHCIIOTHI CHIIBHBIM OCHOBaHUEM.
12. DOnexTtpuyeckass NPOBOAMMOCTH pPacTBOPOB. CKOpOCTh JBMKEHHMS WOHOB. YJelbHas, OSKBUBAJICHTHAs
MPOBOJUMOCTD 3JIEKTPOJIUTOB U MX 3aBUCHUMOCTE OT Pa3JInYHBIX (PaKTOPOB.
13. Tepmoxumusi. TermoTsl 00pa3oBaHus U cropaHus BemecTB. CTaHIapTHBIE TETUIOBBIE AP QEKTHI.
14. TepmonmuHamuveckue noTeHHuanbl. OHeprusi ['mb0Oca u »Heprus ['enbmronbua. Ypasaenue ['ub6ca-
I'enpMromsna.
15. YpaBaenne uz00apsl 1 N30XOPHl XUMUYECKOH peakini. BimsHue TeMepatypsl Ha XUMUYECKOE PaBHOBECHE.
Cwmemenne paBaoBecus (punuun Jle-1laTtense).
16. Bropoe navano TepmoanHamuku. DHTponus. [loctynat [Inanka. Beraucienus nsMeHeHUH SHTPONNH B
Pa3IMYHBIX TPOIeccax.
17. CaMompon3BOJILHEIE I HECAMOIIPOU3BOJIBHEIE TIPOIECCHl. Kputepuu caMmonpon3BOIEHOCTH TIPOIIECCOB.
VYcnoBus TEpMOIMHAMUYECKOTO PABHOBECHS.
18. YpaBHeHnE U30TEpMBI XUMUYECKOH peaknu. XMMHYECKOE PAaBHOBECHE B FETEPOr€HHBIX CUCTEMAX.
19. VpaBHeHune u300apbl 1 H30XOPBI XUMHYECKOH peaknuu. BiusiHue TemrnepaTypbl Ha XAMHYECKOE PABHOBECHE.
Cwmemenue paBHoBecus (npuHuun Jle-llaTtense).
20. DKBHUBaJICHTHAS AJIEKTPUYECKask IPOBOAUMOCTh U 3aBUCHMOCTH €€ OT Pa3HbIX (DaKTOPOB.

21. T'omoreHHbIe U reTeporeHHbie cucreMbl. [IpaBuiio a3 ['mbO6ca.
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22. TepmoauHaMHKa TIajdbBaHHYECKOIro 3jeMeHTa. OIpeneieHHe IMOJIHOH, CBOOOMHON M CBSA3aHHOM SHEPIHU
rajJbBaHMYECKOTO JIEMEHTA.

23. OOpatuMble W HeoOpaTtumble 3MekTponsl. Kimaccudukamuss oOpaTHUMBIX 3JE€KTPOAOB (3JEKTPOABI HEPBOTO
pona).

24. OmpeneneHue IEKTPHYECKOM IMPOBOAUMOCTH pacTBOpPoB. KoHmykromerpuueckas sdeiika. OmnpeneneHne
CTETIEHH U KOHCTAHTBI IUCCOLMALIUH CI1a00T0 3JICKTPOJINTA 110 SIEKTPHUECKON MPOBOJIUMOCTH PACTBOPA.

25. PaBHOBeCHBIE IICKTPOAHBIC TPOIECCH M AIEKTPOABIKYIINE CHIIBL. DJIEKTPOJ, SIEKTPOIAHBIH IMOTEHIUANT H
3.71.C. JIEKTPOXHUMHUUECKOH 1IEMH.

26. Teopun BOBHUKHOBEHU CKayKa IMOTEHIIMAala Ha IPaHHIIe METaJII — PacTBOpP.

27. ®a30BbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX cUcTeMax. /lnarpaMmma coCTOSIHUSI CEpBI.

28. PaBHOBeCHBIE HNIEKTPOAHBIC TPOLECCH M AIEKTPOABIKYIIHE CHiIbl. OOpaTHMbIe B HEOOPATHMBIE 3JIEKTPOJIBI.
Knaccudukarus oOpaTUMBIX JIEKTPOIOB (3JIEKTPOJIBI BTOPOTO POJIA).

29. TanpBaHMYEeCKHH DIEMEHT. XWUMHYECKHE W KOHICHTPAlMOHHBIE TalbBaHWUYECKHE dieMeHTH. Oouiue
BBIPQKEHUS IS 3.1.C. TalbBaHUYECKOIO 3JIEMEHTA.

30. PaBHOBecne Mexy TBepaoil (a3oif U paciiaBoM B OMHApPHBIX cucTeMax. Tepmudeckuii aHanmm3. Juarpamma
COCTOSIHMSI OMHApHBIX CHCTEM C 3BTeKTUKOIl. [IpaBuiio prryara.

31. [lonmxenue TemnepaTypsl 3amep3anus pactBopa. Kpuockonus. IloBeienne temneparypsl KUIIEHUS pacTBOpa.
O6ymuockomnus. Ocmoc. M30ToHNYECKHE PacTBOPHI.

32. ®a3oBbIe paBHOBECHS B OJTHOKOMIIOHEHTHBIX cHcTeMax. /lnarpaMmma cOCTOSIHUS BOJIBI.

3angauu no «KoanonaHoii xumum»»
UroObl BeI3BaTh Koarymsimuio 10 ar rupposonst cynbduna Meimbsika (l11), morpeboBanoch B KakaoM ciyuae
npwtuthk 0,25 mz 2 H. pactBopa NaCl, 1,3 mz 0,01 u. pactBopa CaCl, u 2,76 ma 0,001 u. pactBopa AlCls. Kakoii
3apsJ] IMEIOT YacTHIBI 305117 YeMy paBeH MOpOor KOaryJisiiiuy KaX/I0T0 JIEKTPOInTa?
70 (NaCl); 0,85 (CacCly); 0,902 mmoas/m (AICI3)
50 (NaCl); 0,65 (CaCly); 0,092 mmoams/im (AlCI3)
TIOJIO>KUTETbHBIN
OTpUIIATEIbHBIN

Jusa xoarymsuu 10wz 30mst tunpokenna xenesa (1) B kaxxnom cirygae Ovuto godasneno 1,05 mz 1 H. pacTBopa
KCl, 6,25 mz 0,01 1. pactBopa NaSO4 u 3,7 ma 0,001 . pactBopa NasPOs. Onpenenute: a) moporu KoaryJsiuy,
0) 3aps/ YacTHIl 30J1s, B) OTHOILICHUE KOATYJIMPYIOIIEH CIOCOOHOCTH HOHOB.

150 (KCI); 15 (NazSOy); 2,25 mr-sks/1 (NasPOs);

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

Mopor koaryssimu 0,01 M pactBopa K2CroO7 1o OTHOIIEHUIO K 30JF0 OKCHJAa alfOMUHHS paBeH 630 mmonv/a.
Omnpenenure KOJIMYECTBO HIEKTPONINTA, He0OXoanMoe 1iist koarymsanun 10 amz 3Toro 3071s.

6,3 cm®

12,4 cM®

[Toporu koarynsiuu 3JIeKTPOIUTOB A 307181 cynbguna mbimbsika (111) paBabr: Cnact = 60 mmonw/, CMgCIZ =144

mmonw/n, C AlCI, =0,1 mmons/n, CNa2804 =29,3 mmonw/n. Onpenenure 3aps rpanyi 30 cyiabduaa mermbsaka (111)

Y OTHOIIIEHUE KOATYJIMPYIOIIEH ClIOCOOHOCTH MOHOB.
MOJIOKUTENBLHBIN

OTpUIIATEIbHBIN

1:14:300

1:7:200
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Omnpenenure sHepruto ['mobca Gs MOBEPXHOCTH Kamellb BOJSHOTO TymaHa maccod. m = 4 r npu 293 K, eciu
HOBEPXHOCTHOE HATSHKEHUE BOAbI 6 = 72,7 MJIxk/M2, muotHoCTh Boasl p = 0,998 r/cm®, aucnepcHocTs yactur D =
50 mxm .
87,41 JIx
125,3 Tx

PaccuwnraiiTe monHyr0 MOBEPXHOCTHYIO HEPTHIO 5 T 3MYyJbcHU O€H3051a B BOZAE ¢ KOHIEHTparmet 75 % (macc.) u
nucnepcocthio D = 2 mxm™ npu Temneparype 313 K. IlnotHocts Gensona npu 5Toil Temmeparype p = 0,858
r/cM®, MOBEPXHOCTHOE HaTsKeHue o = 32,0 MJIK/M2, TeMIiepaTypHBbIi K03 QUIMEHT MOBEPXHOCTHOTO HATSKEHMUS
oensona do/dT = — 0,13 mJIx/(m?-K).

3,81 JIx

5,62 Jx

PaccuuraiiTe JaBieHUe HACHIEHHBIX MIAPOB p Haj KamwsaMu Bojsl ¢ aucnepcHocthio D =0,1 npu temneparype
293 K. JlaBneHue mapoB BO/bI HaJl IUIOCKOM MMOBEPXHOCTHIO IIpH 3TOM Temmnepatype Ps = 2338 Ila, miIoTHOCTE BOJIBI
p= 0,998 r/cm®, noBepxHOCTHOE HaTsKEHUE BOABI G = 72,7 MJ[K/M2.

3786 Ila
287511a

Onpenennre ko3pdumuent mupdysun D u cpennexsanparnuneiii cxsur A gacTHIB! ruapo3ons 3a BpeMs T = 10

-3
C, ecii paauyc yactuibl I = 50 HM, Temneparypa omnsita 293 K, BA3KOCTb cpeabl 7] = 10~ ma-c.

12,42 MKM
9,26 MKM

Omnpenenure paguyc 4acTHL THAPO30Js 30JI0Ta, €CJIM IOCE yCTaHOBJICHUS OU((Y3MOHHO-CETUMEHTAIIMOHHOTO
paBroBecwus mpu 293 K Ha BbicoTe h = 8,56 cM KOHIIEHTpAIHsI YaCTHIl U3MEHsETCS B e pa3. [IIoTHOCTh 30710Ta p =

19,3 r/cm®, maoTHOCTH BOIBI P, =10 r/em®.

3,98 um
6,32 uMm

IToTok cBeTa ¢ JUIHHOM BONMHBI A = 528 HMm, mpoxozas depe3 smyiabcuio CCls B Boge Tommuuoi cinost | = 5 cm,
ocabJIsieTCsl B pe3yJibTaTe CBETOpACCEsiHUsI B JiBa pasa. PaccuuTaiite paauyc 4acTuIl AUCIIEPCHOM (asbl, eciu ee

, = 1,460, Boger N, = 1,333. Ceer
pacceuBaeTcs B COOTBETCTBUU C ypaBHeHHeM Panest u ocitabiisiercst o 3akoHy byrepa — Jlambepra — bepa.

25,6 HM
22,3 HM

oonemuoe conepsxanne C, = 0,8 %, moxasarens npenomnenus CCls N
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IIpumep 1adopaTopHbIX 3aHATHI (3 cemecTp)

JIABOPATOPHAS PABOTA Nel

OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUA COJIU. ONPEJAEJIEHUE TEIIJIOTHI
OBPA3OBAHUSA KPUCTAJVIOTUAPATA

ean padoTel. 1. O3HAKOMUTECS C KATOPUMETPHICCKIM METOIOM H3MEPECHHS TETIOBBIX 3P (HEKTOB.
2. OnpenenuTh TEIIOTY PACTBOPSHHUSI COJIH.
3. OnpenenuTs TEIOTY 00pa30BaHMs KPUCTAIUIOTHIPATOB 13 0€3BOIHON COJIH.

[Ipu pacTBopeHMM cOJM B BOJE, TaK K€ KaKk W MpPH JAPYT'HX HW3MEHEHUSX COCTOSHHS BEILIECTBA,
HabmromaeTcs MO0 MOToNIeHHE, THOO0 BBIACICHHE TEIUIOTHI. M3ydeHnem TemnoBeix 3(GEeKTOB, MPOUCXOSIINX C
BEILIECTBAMHM, 3aHHMAETCSI HayKa TEPMOXUMUS. B OCHOBe TepMOXUMUU JIEKUT OTKpbITHIM B 1840 r. akan. I'. 1.
I'eccom 3aKOH, COTJIACHO KOTOPOMY menniogoll 3¢hgekm peakyuu 3a8Ucum moibKo Om HA4ANbHO20 U KOHEYHO20
COCMOAHULL peazupyiowux Geujecms U He 3a8Ucum om moeo, KaKum nymem OHU nepeuwiiu om 00HO20 COCMOAHUS K
Opyzomy. 3akoH l'ecca sBIseTCS BIOJHE CTPOTMM TOJIBKO AJISI IPOLIECCOB, MPOTEKAIOIIMX IPH IOCTOSHHOM
JABJICHUH (B 9TOM CITy4ae TeTutoBor 3 eKT paBeH AH 3HTANBINA) WM TPY TOCTOSTHHOM 00beMe (TOTa TeTuIoBOoit
s ekt Oynmer paBer Q). 3mech u B cienyroleld padoTe Mbl OyJieM paccMaTpUBaTh TEIIOBBIC 3PQEKTHI MPHU
IMOCTOSSHHOM 00beMe Q.

ITpu momomy 3TOro0 3aKOHAa MOKHO PacCUMTaTh BEIHMUMHY TEIIoBOro 3ddexra mpeBpalleHusl BEIIeCTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOT'O MPSMOro u3MepeHus. Hampumep, npu noMoIu npsiMoro M3MepeHus
TPYAHO OMPENENUTh TOYHO BEITMUMHY TEIUIOTH 00pa3oBaHMs KPUCTALIOTUAPATOB, TaK KaK peakius 00pa3oBaHUs
KPUCTAJIOTHAPATOB W3 OE3BOAHOTO TBEPAOrO BEIIECTBA M BOABI HAET OBICTPO TOJBKO BHAdaue, IOKa He
MPOpPEarupyroT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPHCTAJUIMKOB OE3BOJHOTO BEIICCTBA, a 3aTEM PEaKIHsi CHIILHO
3aMeIIsieTCss M JIONT0 He 3akaHuMBaeTcsa. Kpome Toro, mporecc OCIOXHSIETCS PAaCTBOPCHUEM BEILECTBA B BOJIE.
OnHako mNpH TOMOIIM OCHOBHOTO 3aKOHa TEPMOXHMMHMHM MOHO ONpENEeNUTh TEIUIOTY 00pa3oBaHMs
KpUCTAJIOTHApPATa, €CIM H3MEPUTh TEIJIOTY pacTBOPEHHsT OE3BOJHONM COJNM M TEIUIOTY PacTBOPEHUS
Kpucrajjioruapara 1 u3 HepBOﬁ BCJIMYUHBI BBIYE€CTh BTOPYIO!:

Q = QGGSB - prncr- (1)

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

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

MMPOUCXOAUT MOIJIOIICHUEC TCTIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

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

ITosToMy BemiecTBa, 00ONafaroNe TPOYHOH KPHUCTALIMYECKON PELIETKON M €i1abo THapaTHUpYOLIecs B
pacTBope, pacTBOPSIIOTCS C TOTJIONMIEHHEM TeIUIOTHl. BelecTBa ke ¢ HEMPOYHOH KPHCTAIUIMYECKOH pemeTKoH,
o0pasyrolllie B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HWOHBI, HAIIPUMEDP WOHBI BOAOPOJA WM THIPOKCH]I-HOHEI,
PacTBOPSIOTCS C BBIACIICHUEM TEIUIOTHI.

Temnora pacTBOpeHHs BEIECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJHMYECTBA PACTBOPUTEIS,
npuxozsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Eciu e Ha 1 Monb BemnecTBa npuxonutcs 6onee 100-300
MOJIb PACTBOPHTENS, TO JaibHEIIee pa30aBlIeHHE pacTBOpa OYEHb CJIa00 W3MEHSET BEJIMYMHY TETJIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus HPUHAMO  HA3LIBAMbL  KOAUYECHEO  MENA0mbl, NO2NOWAIOWEUCcs Uil
sbl0enAWelcs npu pacmeopeHuu O00HO20 MOJI 6ewjecmea 6 MAakoM KOJIUYECmee pacmeopumens, Ko20a
danvHelulee e20 000asIeHUe He CONPOBOICOACMCI USMEPUMBIM MENLOBbIM IPDEKMOoM.

IpunapnexnocTn s padorel. CTEKITHHBIN COCyl ¢ MEIIANKON nin cocyA Jproapa Ha 0,5 11; cTakaH Ha
0,5 m; Tepmomerp Bekmana; ammya Jijisi CONM; CTEKIISTHHAS TIaJlOYKa; aHATUTHYECKUE Bechl; (aphopoBas CTYyIKa;
TeXHHYECKHE Bechl; mecounbie yackl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3soanas CuSOa.

Onucanue mnpudopa. [l onpeneneHus TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIOJIB30BATHCS
kamopumeTpoM (puc. 1). B cocyn Iproapa 1 emkocthio 500 M Ha npoOke 3 ykperuisitoT TepMometp bekmana 4 u
poOHUpKy 5 (ammyity, puc. 2) Ui COJH CO CTEKIIIHHON Haloukoi 6. PacTBOp mepeMennBaT MEIaiKkoi 7.
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Puc. 1. Cxema kanopumeTpa: Puc. 2. Ammyna co CTEeKISHHOM
1- cocyn [proapa; 2 — mraTuB; 3 — mpoodKa ¢ MAJIOYKOM JJIs COJIU M PACTBOPOB KUCIIOTHI WU
otBepcTusMy; 4 — Tepmomerp bekmana; 5 — IEeITOYH.

aMITyJia, 6 — cTeKIsHHas majJo4ka, 7 — Memanka.

Omnpenenenne MOCTOAHHON KajgopuMetpa. /s pacuera TeruioBoro addekra mpouecca, MpoTEKaroIEero B
KaJopuMeTpe, HEOOXOAUMO 3HATh IOCTOSHHYIO KaJOpUMETpa, T.€. KOJMUYECTBO TEILUIOTHI B KAJIOPHAX, KOTOPOE
TpeOyeTcst Uil HarpeBaHus KaJlOpUMETpa C TEPMOMETPOM, MEIIANIKOH, mpoOupKoii, Bomoi u conbto Ha 1°C. ns

narpepanus Ha At morpeGyercs:

o KAt )
1%

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

KaJIOpUMETPE; K — MOCTOSHHASL KAJIOPUMETPA.

[TocTostHAyIO0 KamopuMerpa K MOMKHO ONPENSIUTh MO0 M3BECTHOW TEIIOTE PACTBOPEHUS KaKOH-HUOYIh
COJIH, HaII[pHMep 10 TEIJIOTe PACTBOPEHUS HUTpaTa Kajus. /st aToro TImareiabHO pacTUParoT HUTpAT Kanus (5—7 1)
B dapdopoBoii crynke. BagemmuBaroT (¢ TouHOCTHIO 10 0,01 T) mMycTyro aMITyny ¢ majouykoil (puc.2), HACHIMAIOT
TyJa OKOJIO 5 T' COJIM ¥ CHOBA B3BELIMBAIOT. 13 pa3HOCTH Macc HAaXOAAT MacCy COJM. B3BelIMBalOT CTEKIISTHHBINA
cocyn proapa 1 (6e3 npoOku) ¢ TouHOCTHIO A0 0,1 T Ha TEXHUYECKUX BECax M HAJIMBAIOT B Hero okojio 300 mi
JTUCTUJUTMPOBAHHOM BOJIBI, MMetoliel Temmneparypy 18°C. CHOoBa B3BEIINBAIOT COCY C BOJOM M TIO pa3HOCTH Macc
HaXOJST Maccy BOJBI.

3aKkphIBalOT KalopUMeTp (CTEKISIHHBIA cocyn 1) mpoOKoil M yKpemnsioT B Heil TepmoMeTp bekmana,
MEIIAJKy W aMITyJIKy C COJIBIO (pucC. 2). 3aTeM OmpeesIioT TeEMIIEpaTypy CHavaaa BOJAbBI, a 3aTEM PacTBOpa COJIHU
npu noMomy TepMoMmerpa bekmana. YuuThIBas, 4TO pacTBOPEHHE HUTpaTa Kajlus MPOTEKAaeT ¢ IHOIJIOLICHHUEM
TEIUIOTHI, TepMOMETp bekmMaHa HacTpanBaroT Tak, YTOOBI MEHUCK PTYTH HaXOAMJICA B BEPXHEH €ro 4acTH.

Jns ydera TeruiooOMeHa KallOpUMETpa C OKPYKAaloIIeH cpellol W OmnpeielieHUus] HCTHHHOTO W3MEHEHUS
TEMIIEPATYPBI BO BPEMs OIBITA BECH KAJIOPUMETPUUECKUI TIPOIECC AETUTCS Ha TPU NEpUoa:

1) mpeaBapUTENbHBIN MEPUO, TPOITOIDKAOIIUICS 5 MUH;

2) TJIaBHBIA IEPHO.T — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTENBHBIA IEPUOJT — 5 MHH.

[lomemmBass Bogy B KaJoOpuMeTpe, HaOJMIOAAIOT 3a TEMIIEpaTypoi, KOTOpash W3MEHSETCS BCJEICTBHE
TeriooOMeHa ¢ OKpykaromiel cpemoi. Korma m3MmeHeHHs: TemmepaTypbl B KaK[Ible MOJMUHYTHI CTaHYT MOYTH
OJIMHAKOBBIMH, T.€. KOTJIa YCTAHOBUTCS PABHOMEPHBIM XOJ TeMIIepaTypbl, JENal0T €€ OTCYETHl C TOYHOCTHIO 0
0,002°C B Teuenue 5 MHH, Yepe3 Kaxkaple MOIMHUHYTHL. llociie 3Toro pa30ouBaioT Majxo4Koi aMIyiy C CONBIO TakK,
9TOOBI BCSI COJb BBHICHIIAJACh B BOAY, M, pa3MellMBas pacTBOp, HAONIONAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(TmaBHBINA TIEPUOJT), IPOJIOIDKAs OTMEYATh 3HAUCHHS €€ TaKHM JKe CriocoOoM, Kak u panblie. Ecnu Temmneparypa
MajiaeT O4YeHb OBICTPO W TPYOHO HAONIONATH 3a THICSYHBIMH M AK€ COTBIMHU JOJISIMH I'pagyca, TO €€ MOKHO
OTCUMTHIBATh (PETHCTPUPOBATH) C MEHBLICH TOYHOCTHIO (IO AECATHIX Hoied rpamgyca). Ecam mo kakoit-nmubo
NPUYUHE OTCUET BOOOIIE HE ObUI MPOM3BEICH, TO NPU 3aIMCH CTABUTCSA 4epTa. JTO HY)KHO AENaTh MOTOMY, YTO
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MPOITyCK OTCYETa TEMIEpaTyphl 0e3 OTMETKH MOBEJEeT K COKpAIIeHHWI0 MPOMEXYTKa TJIaBHOTO IMEPHOAa, a 3TO
OTpAa3WUTCs HA BEIWYHMHE MOMPABKH Ha TEIJIOOOMEH KaJIOPUMETpPa ¢ OKpYyXkaromei cpenoif. OKOHYaHHEM TIIaBHOTO
MepruoJia M HAYaIoOM 3aKIIOYUTEIBHOTO MPUHITO CUUTATh YCTaHOBJICHWE BHOBbH PAaBHOMEPHOI'O X0Ja M3MECHEHHS
TeMIlepaTypbl. B 3aKITIOYNTEIHHOM TIEPHOJIE TEMIIEpaTypa OTMedYaeTcsl Tak JKe, Kak U B MPEeIBapUTEeIHHOM, — B
TEYEHUE 5 MUH.

st pacdyera TOYHOTO W3MEPEHUS TEMIIEpaTypbl PAaCTBOPEHHUS COJIM BBIYCPUYMBAIOT HA MHJUTUMETPOBOWM
Oymare rpaduk, rae Ha ocH aOCIFICC OTKJIAABIBAIOT BPEMS, a HA OCH OpPIWHAT — M3MEHEHHUS TeMIepaTyphl 3a
kaxasle 0,5 muH. Ecnmm coegmHnTh HalieHHBIE TakuM OOpa3OM TOYKH, TO [UIA MPEIBAPUTEIBHOTO W
3aKIIIOYUTENIFHOTO TIEPHUOOB TOIYYaIOTCs IBE HAKJIIOHHBIC IPSMBIC, HAKIIOH KOTOPBIX OY/AET 3aBUCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpaduk), KOTOpas MOXKET IIONYYWThCS, NpUBENeHa Ha puc. 3, tme AB —
npenBapuTenbHbId nepuo, BD — rnaBubiil u DC —3akIF0UnTENBHBIH,

-~
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Puc.3. I3menenue temmnepaTypsl BO BpEMEHH

BBunay Toro, yTo Bo BpeMsi IIpoLiecca NPOUCXOAUT OOMEH TEIUIOTON MEXy KaTOpUMETPOM M OKpPY’KaroIien
cpenoi, HeoOXOIUMO CJlieNaTh COOTBETCTBYIOIIYIO TMOIPABKY, YTOOBI TONYYUTh W3MEHEHHE TEeMIIEpaTyphl,
BBI3BAHHOE  pacTBOpeHHWeM coiu. [lmsg 3Toro mpojgo/mKaloT — JHHHUIO, COEIUHSIONIYI0  TEeMIepaTypy
MPEIBApUTEIBHOTO NEPHUOJIA, BIIPABO, a JHMHUIO 3aKIIOUUTEIHHOTO MEpHoia — BJIEBO (IMyHKTHUPHBIE MpPSMBIE Ha
rpaduke). Ha cepenune riaBHoro mepuoga B Touke C TPOBOAAT MPSMYIO, MapajieNbHYIO OCH OpAMHAT, JIO
Tepeceyenus ¢ MyHKTUpHOM nmuHueil. Pacctosune At mesxay Toukamu nepeceuenus 6yaeT paBHO MCIIPABIEHHOMY
W3MEHEHHUIO TEMIIEPaTypPbl B PE3yJIbTaTe PACTBOPEHUS COJIH.

Onpenenup 3navenne Al , Beruncnsior nocrosHHyio KanopumeTpa 10 ypaBHEHHIO:

Q %
K —_ _%pacms , (3)
At
rae g — M3BECTHAs TEIUIOTa PACTBOPEHHs COJM; V — KOIMYECTBO COJM, MOJIb, Al — HalieHHOe M3MEHEeHHe

pacms
TEMIIEPaTyphbl B KAJIOPUMETPE B Pe3yJbTaTe pacTBOpeHust coyid. [l HUTpaTa Kajaus TEIUIOoTa PacTBOPEHHUS MPH
18°C pasHna:
Qpacrs = —35,62 xJIx/Moib = —8,52 KKain/Mob

Onucanue padoThI

Onwvim. JIns onpeneneHus TEIUIOTHl THAPATAIUU COTM HEOOXOIMMO OMPEENIUTh TEIUIOTY pacTBOpeHus |
MOJIb O€3BOJHON CONM U ee Kpuctayuioruapara. [Ipy HaXOoXJIeHUH MOCIEeTHUX TEIUIOT HEOOXOAMMO OMpPEACIIUTh
HM3MEHEHHE TEeMIIepaTyphl MPH PACTBOPEHUHU ONPEACICHHOW MacChl COJIM. Tak Kak HPU BBIYMCIACHHHM TEILJIOTHI
pacTBopeHust (Gpopmyra 2) NMPUXOAUTCS IMOJIB30BATHCS MOCTOSHHON KaJIOPUMETpa, KOTOpasi MPeICTaBiIsIeT co0ok
KOJIMYECTBO TEIUIOTHI, HEOOXOAMMOM [Tt HarpeBaHus kamopumerpa Ha I1°C, To Maccy BOZbI BO BCeX OMbBITaxX HAJIO
B3SITh TAKYyIO )K€, KaK IIPH ONpeAeNICHIH TOCTOSHHON Kaiopumerpa, T.e. 300 r.

Cobuparor npubop, Kak ykazaHo Ha puc. 4. OTBEMIUBAIOT NPUOIU3UTEIBHO 8 T U3MEIBUEHHOTO MEIHOI'O
Kymopoca U MOMEIIAIOT €ro B MpoOUpKy (ammyiy). Beraucisior, ckoibko 6e3BoAHOI comu a (T) U Boabl b (T)
COIEPKUTCS BO B3ATOM HaBecke. B mpeaBaputenbHO B3BEUICHHBIM cTakaH HanuBaioT 300 r BOIbI U CHOBa
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B3BemmBaT ¢ TouHOCThI0O 10 0,1 r. Tak Kak pacTBOpeHHE METHOTO KyHopoca MPOTEKaeT C IOTIIOMEHHEM
TEIUIOTHI, TO TepMOMETp bekmaHna HacTpauBaroT Tak, YTOOBI MEHUCK PTYTH HAaXOIWJICS B BEPXHEH YacTH IIKAJIbI.
BceraBnsitor npoOupky (amimylly) C cOlbl0 B KpBILKY cocyAa. OmnpenenstoT M3MEHEHHUs] TeMIeparypsl B
TIpeABAPUTEIBHBIN, TUIABHBIA W 3aKIIOYNTENBHBIA TEpHOAsI W W3 Tpaduka (puc. 6) HAXOOAT HCHPABICHHOE
M3MEHEHHUE TeMITepPaTyphl IPH PACTBOPEHHUH COJIH.

9-10 r pacTepToro B MOpPOIIOK MEIHOTO Kylopoca momemarnT B (hapdopoByio YallKy U HarpeBaroT MpH
MTOMEIIMBAaHUY JI0 TeX TOp, MOKa HEe IMOyYUTCs OeNbIid mopomok 0e3BoaHo# comu. llocnemHiolo mepechmaioT B
MPOOHMPKY, KOTOPYIO ceifdac ke 3aKpBIBAlOT PE3MHOBOU mpoOkoii. [locne oxmaxkmeHus 6epyT HaBecKy O€3BOIHOM
COJIH, PaBHYIO a (T), U ONpeAesII0T U3MEHEHUE TEMIIepPaTyphl, KaK OMHCAaHO BhIIE, MpH pacTBopenuu ee B 300 r
BOJIBL.

[IpyarMas Bo BHMMaHWE, YTO IPH PACTBOPEHHH Cyib(paTa MeOW TEIUIOTa BBIAENAETCS, TEPMOMETP
Bekmana HacTpanBaloT TakK, YTOOBI MEHUCK PTYTH TEPMOMETPA HAXOAMJICS B HIDKHEW YacTH MIKAJIbI.

Ilo wHalineHHO# BenMYMHE MOCTOSIHHON KanmopumeTpa K W pe3ysibTaTaM OINbITa BBIUUCISIOT TEIUIOTY
pacTBOpeHws 0€3BOTHOM CONM U €€ KPUCTAIUIOTHpaTa 1Mo hopMyIe:

At
Q ume = K— (4)
pacme
1%
YroObl MOXXHO OBUIO CPaBHUTH CBOU PE3yJbTAaThl TEIUIOTHI PACTBOPEHMS CO CIPABOYHBIMU JaHHBIMU,
ClIeyeT BBIYUCINUTD KOJMYECTBO BOJBI (MOJIb), MPUXOAsIIEHcs Ha 1 MOMb comu.
Temnory obpazoBanus Q KpucTaJIOrUaApaTa U3 OE3BOTHOM COJIM BRIYUCIISIOT 1O ypaBHEHHIO (1):

Q = Qéexe - prucm

Dopma 3ammcu pe3ynbTaToB

KNO3 CuSOq4 CuS04-5H,0
Macca mycToit npoOupKu
» MPOOHUPKH C CONBIO
» conmn

» cocyna Jlproapa ( §;)

» cocyna ¢ Bojioit ()
» BOzIbI (g2 — 01)

W3mepenus (uatepBai 0,5 MuH)

Temneparypa BozbI
» pactBopa KNO3

» BO/IbI B KaJIOPUMETPE
» pactBopa CuSO4
» BO/IbI B KAJIOPUMETPE

» pactBopa CuSOsx SH,0

Otuyer o padote. 1. Cnmenmatp dyepTexx cxembl KamopumeTpa. 2. CoctaBuTh TpauK H3MEHEHUS
TeMIeparypsl BO BpeMEHH. 3. BBIYMCINTE MOCTOSHHYIO KajJOpUMeTpa W TeMIepaTypy pacTBOpPEHHs cond. 4.
Brraucnuts Temnoty o0pa3oBaHus KPUCTAJUIOTHAPATa U3 0€3BOTHON COJIH.

KonTpoabHbIe BONIPOCHI

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

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

4. Uto Ha3bpIBaeTCs TEIUIOTOM pacTBOPEHNS BelecTBa?

5. B uem 3akiio4aeTcst KaJOpUMETPHUECKUA METOI U3MEHEHUSI TETNIOTHI PACTBOPEHUS?

JlutepaTtypa
1. EBcrparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®usnueckas u KOJUIOMAHAS XUMHS: Y4ueOHHMK. — M.:
Bricmag mxomna, 1990.
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JlabopaTopHnas padora 2.
CHENU®UYECKHUA KHUCJIOTHO-OCHOBHOM KATAJIN3. ONPEJEJEHUE KOHCTAHTBI
CKOPOCTHU UHBEPCHUHU CAXAPO3bI

Hean padoTbl: OnpenennuTh KOHCTAaHTY CKOPOCTH MHBEPCHH caxapa IpH JaHHOW TeMIleparype.

OcHoBbl Teopum. llpm peaknum tuaponmsa TpocTHHKOBOro caxapa (l) oOpasyrorcs rmrokoza (I1) u
dbpykroza (I11):

C12H22011 + H20 — CsH1206 + CsHi1206
I I Il

Bce Tpu BemecTBa 00MaJaI0T ACHMMETPHYECKAM aTOMOM YTIIEPOAa U SBISIOTCS ONTHYSCKH aKTHBHBIMIL.
Bopnsrit pacTBOp TPOCTHUKOBOTO caxapa BpallaeT IIOCKOCTh MOJIIPU3AIIH MPOXOIAIIET0 CBETa BIIPABO, PACTBOP
IPONYKTOB peakuuu — BiIeBo. [[o Mepe TeueHus peakuuu NpaBoe BpallleHHE CMeHseTcs JeBbIM. Iloatomy
MPUBEICHHYIO PEAKIMI0 Ha3bIBAIOT HHBEpCUEH (0OpalleHueM).

Jnst m3yuennst ckopoct mHBepcuu 00bI9HO 0epyT 10—20%-HbIif BOJHBINA paCTBOP TPOCTHUKOBOTO caxapa.
B mocnemnem cinyuae B 100 r pactBopa comepxkutcs 20/342 = 0,06 monb caxapa u 80/18 = 4,44 moinb Boabl. Korma
peakIus MPOXOAUT CIOJHA, BOJALI BMecTO 4,44 monb octaetcs 4,38. KoHmeHTparusi BOJIbI MEHSETCS HACTOJIBKO
HE3HAYUTEIHHO, YTO MOXXHO CUUTATh €€ MOCTOSHHOHN. [loaToMy peaxius mpoTekaeT 1mo mepBoMy MOPSAAKY, XOTS B
HEeH y4acTBYeT d6a pojia MOJIEKYI.

Ecmm IMopAaoK pe€akKuu IIOHWKEH BCJIICACTBUC I/I36BITK3 OAHOI'0 H3 pe€arcHToB, TO TOBOPAT O
TICEBJIOTIOPS/IKE, WITH JIO)KHOM TTOPSIKE, PEaKITH.

I'aaponus TpPOCTHUKOBOTO caxapa B HEHTPaIhbHOM BOJAHOM PAaCTBOPE MPAKTHIECKU HE HIET: €r0 YCKOPSIOT
npubaBieHHEM B KavyeCTBE KaTallM3aTopa CHIIBHOW (TO €CTh XOPOIIO HMOHW3WPOBAHHOWM) KHCHOTHL. KoHcraHTy
CKOpPOCTHU p€aKIun K BBIYUCIISAIOT I10 YpPaBHCHUIO:

2,3 Ig C,

T C
ECJ'H/I HUCXOOJHOEC KOJIHNYECCTBO pearI/Iponmero BCIICCTBA paBHO a., a K MOMCHTy T B peaKHI/IIO BCTyHaeT cro
KOJIMYECTBO, paBHOE X, TO MOCTIEIHEE YpaBHEHNE IPUBOANTCS K BUAY HIIN

KZE@L, (1)
T a—-X

rac CO :a, C =a—X. I[J'ISI BBIPpAXXCHHA OTHOLICHUS KOHL[GHTpaI.IHf/'I B HCM IHOJB3YIHOTCA CBOICTBOM

K

OINITUYECKON aKTHBHOCTH PacTBOPOB.

Kak wu3BecTHO, dNeKTpUYecKUe KoJeOaHHsS ECTECTBEHHOTO CBETa IMPOUCXOMSAT BO BCEX IUIOCKOCTSIX,
MPOXOJAMINX Yepe3 cBeToBoi Jiyd (puc. 1). KoneGanus monsspu30BaHHOTO CBETa MPOUCXOAAT TOJIBKO B OJHOM M3
Takux Iutockocted. [1mockocTh, MepneHauKyIsIpHas K IUIOCKOCTH AJIEKTPUYECKUX KOJIeOaHUH MONIPHU30BaHHOTO
nyda (M Taxke IpoXOoIsIlas Yepes JIyd), Ha3blBaeTcs INIOCKOCTHIO MOJISIPU3ALHH.

U
%j\

Sy X et
L BI‘OB uit
“non esgﬂ
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Puc. 1. PacupocTpanenne 2IeKTpOMarHUTHBIX KOJIeOaHUH

2

J ¢ 5 & 7 8

Puc. 2. Cxema nonsipumertpa:
1 — ucrounuk cBera; 2 — cBeTopuiIbTp; 3, 4 — MONAPU3ATOPEI; 5 — TPyOKa C pacTBOPOM;
6 — ananmu3arop; 7 — mKkana; 8 — okysp.

[Ipu mpomyckanuy MOJSPU30BAHHOTO CBETA CKBO3b PACTBOP ONTHYECKH AKTUBHOT'O BEILIECTBA IJIOCKOCTb
MOJISIPU3ALMH [TOBOPAYMBACTCS. YTOJ BPALICHUS IUIOCKOCTH MOJISIPU3ALNH (KPaTKO — Yrojl BpalleHus1) O/ CBS3aH C

KOHIIEHTPAIMEN ¢ U TOJIIMHON CIIOS | pacTBOpa COOTHOMICHUEM: (X = i[a]d .

Bennuuna [ | pu ¢ = 1 r/Mn u | =1 M maseBaercs YAENIbHBIM BpalleHUEM. 3HAKH + U — OTBEYAIOT
COOTBETCTBEHHO MPABOMY M JIEBOMY BpalICHHIO. Y TPOCTHHKOBOrO caxapa & = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykrossr [ X ] =-91,9°.

Yron BpalieHus CMECH ONTHYECKH AKTHUBHBIX BEILECTB MPEACTABISIET COOOW anreOpanyuecKyld CyMMy
YIJIOB BPAIIECHUS OTIEIBHBIX BEIIECTB (CBOWCTBO aJAUTUBHOCTH YIJIA BPAILIECHUS CMECH).

VYron BpalueHHs IOaHHOIO PACTBOpa ONPEACTSIOT € MOMOLIbI mHojsipumerpa. CylnieCTBEHHBIMH €rO
qacTsMu (puc. 2) SBISIOTCS Mosipu3aTopsl 3, 4 u aHanu3arop 6. [Tonsapu3aTopoM U aHAIM3aTOPOM CITYKAT IPU3MBI
Huxons (HMKONM), KOTOpBIE JyYIE BCETO MPOIYCKAIOT CBET, MOJSPHU30BAHHBIA B IUIOCKOCTH, MEPIEHANKYIISIPHOU
IUIOCKOCTH IJIABHOT'O CEYECHUS MMPU3MBI (IUIOCKOCTh IJIABHOT'O CEYEHHUS IPOBOAAT Y€pe3 ONTHUECKYI0 0Ch KpHCTallIa
W MaJAI0MINHT JIyd; ONTUYECKasi 0Ch — JIt00ast OCh, MapauieNibHasi KpUCTaUIorpad)MuecKkoii), 1 He MPOITyCKaroT CBET,
MIOJIIPU30BAHHBIN B IJIOCKOCTH IVIABHOTO CEYECHMS.

Ecnu rmaBHBIe ceueHMs B NpU3Max MHOJISIPU3aTOpa M aHAINW3ATOpa YCTAHOBJIEHBI MapayjiesbHO (HUKOIU
napajuleNbHbl), TO CBET, MOJSPU30BAHHBINA MOJISPU3aTOPOM, MPONAET uepe3 aHamuzaTop. Eciu riaBHbIE ceueHUs
MIEPIEeHINKYISAPHBl (HUKOMM CKpEIIeHbI), TO CBET TOoracurcs aHajau3aTopoM. Ilpu [Apyrux B3auMHBIX
pacIoNIOKEHHUAX TJIABHBIX CEUEHHH HMHTEHCHBHOCTh CBETa MEHSETCS OT Hyis [0 Makcumyma. OOBIYHO
MOJISIPU3ATOP COCTABISIIOT M3 ABYX npu3M Huxkoms. OgHa u3 HUX 3 MOKpBIBAeT BCE IOJIE 3peHHMs, HaOmogaeMoe
Yyepe3 OKyisp 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHUe 3TOW MPHU3MBI YCTAHOBIIEHO IOJI MAJIBIM YIIIOM
(<3°) mo OTHOLICHUIO K TJIAaBHOMY CeUeHHIO OoJblIol mpu3Mel. [lpu3ma aHanuzatopa MOXKET BPaIIaThCsl BOKPYT
onTHyeckoi ocu npudopa. Ilpu ee BparieHN H3MEHSIETCS] OCBELLIEHHOCTD I10JISI 3pEHUSL.

Ecnu ycraHOBUTH TTIaBHOE C€YEHHE IPU3MBI aHATTU3aTOpa NMEPHEHINKYIIPHO TJIABHOMY CEYEHHIO OOJBIION
MIPU3MBI MTOJIIPU3aTOPa, TO MOJOBHHA MO (OTBEUarolas CKpEeIeHHbIM IpU3MaM) CTAaHOBUTCS TeMHOM. [lpyras xe
nojioBuHa Oyner Oojee CBETJION, Tak Kak HaJM4uMe Majlod HPU3MBbl NPENSTCTBYET cKpelieHuro. Eciu Bpamats
aHaJIM3aTop A0 3aTEMHEHMS IPOTHUBOIIOJIOKHOW CTOPOHBI 110JISl, TO OCBETUTCS MepBas MojJoBUHA. MOXHO 100UThCA
U TIPOMEXKYTOUHOM OJMHAKOBOM OCBELICHHOCTH 00oMX moJjieil. Torma ycTaHOBKY CUMTAIOT HYJICBOW: HEOOJBIION
MOBOPOT aHajM3aTopa B Ty WJIM HHYI0O CTOpPOHY OOpa3yeT B IOJie 3pEHHUsl MONYTeHb (OTCI0Jla W Ha3BaHHE
MOJISIPUMETPa ATOTO THIIA — MOJYTEHEBOH). B CHily UyBCTBHTENBHOCTH TJla3a K KOHTPACTy HYJIEBYIO YCTaHOBKY
MO>KHO BOCITPOM3BECTH C XOPOIIEH TOUHOCTHIO.

Ecnu mocne ycTaHOBKHM HYJIEBOTO TOJIOKEHHUS TIOMECTUTH MEXKY MOJISIPU3aTOPOM U aHAIHM3aTOPOM TPYOKY
5 ¢ pacTBOPOM ONTHYECKH ACATENHBHOTO BEIIECTBA, BPALIAIOUIMM HAa Yroyl ¢, TO MOSBHUTCS MONYyTeHb. UTOOBI
BEPHYTHCS K HYJEBOMY IIOJIOKEHHUIO, CIIEAyeT IOBEPHYTHh aHaJM3aTOp HAa Takoil ke yronl . OTOT Yroi
OTCUHUTHIBAETCS C TIOMOIIBI0 HOHWMYca ¢ TOYHOCTHIO 70 (,1° Ha miKkame 7, mepeABHTaroNieics NMpHU BpalleHUH
ananmm3aropa. Mcrounuk cBera 1 gomkeH ObITh MOHOXpOMaTHYecKMM. [Ipu mMOJIb30BaHMM OENIBIM CBETOM
ynoTpeOIsiIoT CBETOGMIBTP 2, 0OBIYHO COCTABISIOMINI YacTh HOIAPUMETPA.

CymiecTByIOT U JApyrHe THIbI TOJSPUMETPOB: B HHUX TOJIE€ 3PEHHUA COCTOMT M3 TPEX YacTell WK ABYX
KOHIEHTPUYECKUX YacTel. Y CTPOWCTBO ITHX MOJSPUMETPOB NMPUHIMIHAAIHHO HE OTIMYAETCS OT OMUCAHHOTO. Y
HEKOTOPBIX MOIAPUMETPOB (CaxaprMETphl) Ha IIKajie HEMOCPEICTBEHHO MOKa3aHbl KOHLIEHTPAIMU TPOCTHUKOBOTO
caxapa.

BoinoJsiHenne padoThl. [IpuroToBisoT pacTBOp caxapa Hy>KHON KoHIEHTpauuu. O6beM pacTBopa J10JDKEH
B 2-3 pa3a mpeBbILIaTh 00bEM HOJSIPUMETpUYecKoi TpyOku. Ecnu pactBop MyTHBIH, ero ¢unsTpytot. Haxomsat
HyJIEBOE TMOJIOKEHUE aHann3aropa. /st 3TOro yCcTaHaBIMBAIOT C IOMOILBIO aHAJTM3aTOpa SICHO BUIUMYIO Pa3HHILY
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OCBEIICHHOCTH ABYX IoJsied. 3areM, Bpallas aHaJIu3aTop, JOOMBAIOTCSl ypaBHMBaHUs OcBeuleHHOcTH. Hyxnas
PE3KOCTh  M300paKeHHUsI JOCTHracTCs BBIABIKCHHEM OKyJspa H yCTAaHOBKOM HWCTOYHMKA CBeTa Ha
COOTBETCTBYIOIIEH BBICOTE M PACCTOSIHUHU OT moiisipu3aropa. OTcyeT Ha MIKajie MPOU3BOAAT C IOMOIIBIO HOHHYCA.
[Iponomxas BpamaTh aHaIN3aTOP, IPUBOAAT YACTH MOJIS K SICHO BUAMMOI epeMeHe ocBeleHHocTH. Ilocne atoro
BpalllCeHWEM B IPOTHBOIOJIOKHYIO CTOPOHY BHOBb HPUBOIAT YacTU IMOJNA K OJUHAKOBOW OCBEIIEHHOCTH U
3aMUCHIBAIOT OTcYeT. [loBTOpeHueM 3tux neictBuii (3—5 pa3) MoOWMBAIOTCSA XOpOIIEH CXOJAMMOCTH OTCYETOB (C
To9HOCTHIO 710 +£0,1°), mocne vero OepyT 3a HYJEBOW OTCUET CpenHee W3 MOMydeHHBIX 3HaueHur. [lpu a3TromM HyIB
LIKaJIbl MOXET U HE COBIAJAaTh C HyJleM HOHMYyca. PasHuia, T.e. OTCUET IO LIKAJE B 3TOM CiIydyae, IPEACTaBIsAeT
co0OH WHCTPYMEHTANbHYIO TONPAaBKY (X ;. 3HAK TONPAaBKUA CYHUTAIOT MOJOKHUTEIBHBIM, €CIM HyJlb HOHHYCa
pacIloyioKeH B IIOJIOKHUTENbHOM HANPAaBICHUHM OT HyJs IWIKanbl. VCTHHHBIE YITIBI BpAIIEHUS IOIY4arOTCs
BBIYUTAHUEM WHCTPYMEHTAIBHOM MOIPABKH (C €€ 3HAKOM) U3 MOJIY4YeHHBIX 0TcyeToB. CIiocod oTcyeTa ¢ MOMOIIBIO
HOHMYCa SCEH U3 puc. 3.

3 7
Lot brasd

1
L O
gig L “c|1+ .SL ng ;afﬁi‘ﬁ

Puc. 3. Otcuet no HOHUYCY

YucTyI0 NOTISPUMETPUUYECKYIO TPYOKY CIIOJIACKHBAIOT U HAMOJIHAIOT UCCIENYEMBIM PACTBOPOM; ISl 3TOTO,
Jiepka ee BepTUKAJIbHO, 3aIlOJIHSAIOT TaK, YT00bI 00pa30BaIcs BBITYKIIBbIII MEHUCK. 3aTeM cOOKY HaJBUTAIOT CyX0e
MOKPOBHOE CTEKJIO U HABUHYMBAIOT MPIKUMHYIO 000iiMy. [Ipu 5TOM ciensaT 3a TeM, 4ToObl B TpyOKe HE ocTacs

v 1
Oompmof mmy3eipek Bosmyxa. IlpucyrcTBue ero memaer HabmogeHusMm. OnpenensioT yroa BpaumeHus o,

pacTBoOpa; KaK yKa3aHO BHIIIE, OH IOJOKHUTENEH (TIPaBBIii).

ITocne 3Toro B ABe KOJIOOYKH HAJTMBAIOT U3BECTHBIE OOBEMBI PACTBOPOB caxapa Ve U CUIBHOM KUCIIOTHI Vy
HY)KHOW KOHIIGHTpanuu. BeiiepxuBaroT 00e koi0ouku 10—15 MuHyT npu Temiieparype omnbita (B BOJISHOM
TEPMOCTaTE), MOCIIE YeTO CIIMBAIOT U MEpEMENINBAIOT 00a pacTBOpa, MepeirBast U3 KOJIOOUYKH B KOJIOOYKY. MOMEHT
CMEILIeHHs OTMEYAIOT IO 4YacaM (C TOYHOCThIO 10 1 MHH); 3TO — MOMEHT Hauyaina peakuuu. Emy oTBedaer
HavabHbIA yron o, = (¢,'—a, )V , rae V — obbemHas nons pactopa caxapa: V = Ve/(Ve + Vi).

OnopoXHEHHYI0 OT pacTBOpa caxapa IMOJIIPUMETPUUECKYI0 TPYOKy 2—3 pa3a CHONAacKUBAIOT 3—5 M
MOJIyY€HHOW CMECH, 3aTeM 3allOJIHAIOT €€ 3TOH CMEChI0 M TEePMOCTATUPYIOT. [lJIs 3TOro MOJSPUMETPHUYECKYIO
TPYOKY BBOJST B My(Ty, 4epe3 KOTOPYIO HEIPEephIBHO MPOITYyCKAIOT BOAY U3 TepMocTara. HyxHyto TeMiepaTypy
TakuM 00pazoM mojepkuBarT B npenenax +£0,1°. Eciu takoe ycTpoWCTBO OTCYTCTBYET, TPYOKY IOTPYKalOT B
BOJISIHOM TEPMOCTAT ¥ BEIHUMAIOT €€ OTTYy/1a Ha BpeMsl H3MEPEHUS YIiia BpalleHHs.

N3mepenust mpou3BOIAT Yepe3 ONpeieieHHbIe TPOMEKYTKH BPEMEHH: B HadaJle PeakIiy — Yepe3 KaK/ble
5-10 muH, B xoHIe — yepe3 15-30 muH. Bo Bpems m3mepeHMil peakuus B TpyOKe MPOAODKAETCS, TaK YTO MPH
HECKOJIbKMX HM3MEPEHUSX HE MOTYT IOJyYUTHCS OAMHAKOBBIE OTCYETHL. {11 BO3MOXKHO IOJTHOTO YCTPaHEHHS
BIIMSIHUSL 9TUX TIOMEX Ha Ka4eCTBO U3MEPEHHH, HY)KHO MPOHM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCYETOB (2-3) 3a
40-50 c. DOro ynaercs, eciv TeXHUKA pabOThI ¢ MOISIPUMETPOM XOPOIIO OCBOEHA NP YCTAaHOBKE HYJIS U OIpe-
JieJICHUH KOHLIEHTPAlMU pacTBOpa YucToro caxapa. HyxHo Opathk cpeiHee 3HaUeHHE U3 BCEX OTCUETOB M OTMEYATh
CpeAHUH U3 MOMEHTOB BPEMEHHM IIEPBOTO U MOCIIETHETO0 OTCYETOB (C TOYHOCTHIO A0 1 MHH).

WHBepcust caxapa mpu KOMHATHOM TeMmIleparype 3akaH4uMBaeTcs (B 3aBUCHMOCTH OT KOHIICHTpAINH
Karanu3aTopa) 3a 1-5 cytok. OgHako ee MOXKHO OBICTpO joBecTH 10 koHna npu 60—70°C. [TosTomy oTAenbHYIO
MOPLMIO PEaKIMOHHOW CMecH 3apaHee IMOMEUIaloT B TepMmocTar ¢ TemiepaTypoil 60-70°C (ue Bblme, BO
m3bexxanne paspymieHus caxapa) Ha 30—40 muH. CMech HarpeBarOT B KOJIOOYKE C JIMHHON M Y3KOW IMIEHKOU, Ha
KOTOPOH OTMEYarT YPOBEHb XKHUIKOCTU. [lociie OXJIaXJIeHHS JI0 TEMIIEPATyphl OIbITA B KOJIOOYKY JIOJHMBAIOT JIO
METKH JTUCTUUTUPOBAHHON BOJIBI TOH e TEMIepaTyphl (Tak KaK HEKOTOPOE KOJUYECTBO BOJIBI HCHAPSIETCS, OTUYErO
M3MEHSETCST KOHIIEHTPAIIHS pacTBOPA).

IMomy4enHslit TakKuM 00pa3oM MpeieNbHbIN (KOHEUHbIH) yroa BpalleHus ¢, OyleT OTpULIaTeNbHbIM, TaK

KaK B pPacTBOPE HaXOMASTCS TJIHOK03a U (PpyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Beskuii mpoMeKyTOUHBINA Yoo
BpALEHUS ONPEAEIISIETCS TEM, YTO B PACTBOPE COJIEPKATCS BCE TPU BELIECTBA.
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IlonoxuM, 4To B MOMEHT 11 ocTamack HENPOMHBEPTUPOBAHHOM IONISI caxapa yi. YTIOJd BpalleHus

ONpPENETACTCSA 3TOM foned u paseH () Y;. C npyroii CTOpOHBI, 1071 NPOJYKTOB MHBEPCHH cocTaBiseT 1 — y1. B
KOHIIE PEAKIMH YroJl BPaIeH s STHX IPOIyKTOB ObLI Obl paBeH (X, , a B MOMEHT Uy oH pasen o, (1—Y,).
B cuny anauTUBHOCTH yroia BpalleHUs B MOMEHT tl paBeH ¢ =a,y, +a, (1-Y,)

yl = (al - aoo)/(ao - aoo) )
AHaJIOTHYHO, B MOMEHT 12! y, =(a, —ax, ) (at, — 1) -

OTKYy/Ja:

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

© .

2303, o —«
K= I
tz _tl

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

aZ _aoo

. 2,303 Iy a,—a, )
t o, —a,
Oroii nocneanet popMymnoi ciemnyer NoNb30BaThes A1l pacyera K.
Bce yribel BBOIAT ¢ MHCTPYMEHTaJIbHOU monpaBkod. WHCTpYMEHTaNbHYIO MONPAaBKY CIEAYEeT BBOAUThH B
ciyyae, Korjga oHa npesbimaet 0,2°.

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

2. Onpenenuts KOHCTAaHTY CKOPOCTH B 3aBUCHMOCTH OT KOHIIEHTpAIMM MOHOB BOZAOPOJa (KaTalu3HpOBaTh
PCaKIUIO CHJILHOW U ¢1a00i KMCIOTOM MpH OJHOM M TOH K€ KOHIICHTPAIIUU WM CHUJIBHON KUCIIOTOW MpHU
JIBYX KOHIICHTPAITUSX ).

3. Haiit sHepruro akTHBAIMK PEaKIIMA WHBEPCUU (Ha OCHOBAHWH M3MEPEHHS CKOPOCTH PEaKIUH IPH JIBYX
TeMIeparypax).

dopma oTyeTa
TEMIEPATYPA .eviiiiiitie it °C
HHCTPYMEHTANBHAS TOTIPABKA ( = ..eeovvveueienreesieesieesireninesreesseesressnnesneaneens

1
VTou BpalleHHst PACTBOPA CAXAPA (L) =.uvevereriireriiiisissessissesessssis s

HavaibHbli IO BPAIIEHUS CMECH () = .ooviieieiaiiiniisinnisieesieesie e

MOMEHT CMENIEHHS ..... Yac.... MUH.
Ne Bpemss | Bpems ot | Haii- VYron asc 0t - Olo lg(0x - 0o) K Ak
npoObl | acTpOHO- | Hayajga | JICHHBIA | IOMpaB-
MHYECKOE | PEaKiMu | yrou o KO
t, MuH
1
2
0 o= Oloo™ 0o - Olo=... lg(ao - o) | Kep £ Ak=...

I'paduku: (ot - o)=f(t); |g(0£t —a,)=T1(1).

JlutepaTtypa
1. IIpaxrtudeckue paboTsl o puznveckoit xumun: YueOHoe mocodue ais By3oB / [lox pen. K.I1. Mummenko,
A.A. PaBnens u A.M. [lonomapesoii. — JI.: Xummus, 1982.
2. IlpaktukyM mo ¢u3uueckod u KoutouaHow xumuu: YdeOHoe mocobue (byrpeepa E.B. u ap.). — M.:
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Briciias mkoia, 1990.
3. EscrtpatoBa K.U., Kynuna H.A., ManaxoBa E.E. ®usnyeckas u KoutouaHass XUMHs: Y4eOHUK. — M.:
Bricinas mkomna, 1990.

JlaGopaTopHasi padora 3.
HU3MEPEHUE MOBEPXHOCTHOI'O HATSXKEHUSA PACTBOPOB ITAB

Heaun padorel. 1. O3HaKOMIICHHE C METOJAMH M3MEPECHHS MOBEPXHOCTHOTO HarspkeHms. 2. IlocTtpoeHue
M30TEPMBbI IOBEPXHOCTHOIO HATsDKEHUs pacTBopa [IAB 1o skcriepuMeHTaIbHBIM TaHHBIM.
N3mepeHre MoBEepXHOCTHOTO HATSDKEHUS JKUIKOCTEH, ONpe/IelIeHUE 3aBUCMOCTH ITOBEPXHOCTHOTO
HATSDKCHHS YACTHIX )KHJKOCTEH OT TEMITEpaTyphl, pacueT IMOJIHOW TTOBEPXHOCTHOW SHEPTHH U €
COCTaBJISIOIIHX.

Bomnpocsr:
1. Uro Takoe MOBEPXHOCTHOE HATSDKCHHE U, B KAKUX SITUHHUIIAX OHO U3MepseTcs?
2. Kak 3aBUCHT NOBEPXHOCTHOE HATSKEHHE OT MIPUPOJIBI BEIIECTBA, 00Pa3yIOIIEro MOBEPXHOCTh
(MEXMOIIEKYIIIPHOTO B3aUMOICHCTBHS)?
3. Kakue MeToIbl HCIIOJIB3YIOTCS IS OTIPECIICHHS TIOBEPXHOCTHOTO HATSIKCHUS KUIAKOCTECH?
3. Ha ueM ocHOBaHO M3MepEHHUE MOBEPXHOCTHOTO HATSHKCHUS KUIKOCTSH METOIOM KaITUJUIIPHOTO
MOJIHATHS, METOJIOM HanOOJIBIIEro JaBJICHUsI ITy3bIphbKa Bo3ayxa (MeToj Pebuniepa), Mmetogom
OTpPBIBA KOJIBIIA M CTATIATMOMETPHUECKUM METOOM?
4. Kak ¥ moueMy 3aBUCHT IIOBEPXHOCTHOE HATSKCHHE TEJl OT TeMIIepaTyphl?
5. [1o kakOMy ypaBHEHHUIO MOKHO PacCUUTATh MOJHYIO TOBEPXHOCTHYIO SHEPTHIO?

Bapmuanr 1.
N3MEPEHME ITOBEPXHOCTHOI'O HATS’KEHUSA PACTBOPOB ITAB METOIOM
HAUBOJIBIIEI'O JABJIEHUS B I1Y3bIPBKE

Kpartkue Teopernyeckue nmososkeHusi. MeTos| 3aKJI04aeTcsl B TOM, YTO 4Yepe3 CTEKISTHHBIA Kanujusip B
XKHJIKOCTh BBIIYBaeTcs IMy3bIpeK BO3AyXxa. Tak Kak MOBEPXHOCTHOE HATSHKEHHE eCTh paboTa 00pa3oBaHHS WIIH
paspylieHuss eIWHHIBI TMOBEPXHOCTH, TO YCHJMe, 3aTpaueHHOe Ha pa3pbhlB IUICHKH Iy3bIpbKa, OyneT
HPONOPIMOHATBHO MOBEPXHOCTHOMY HATSDKCHHIO. DTO YCHIIME ONpeessieTcss TeM HauOosbiuM aaBieHueM (P),
IpU KOTOPOM IIy3bIPEK OTpPBHIBAETCS OT Kamwuiipa. B MOMEHT oOTpbIBa IIy3bIpbKa BBIIOJIHSIETCS CIIEAYIOLIEE
PaBEHCTBO:

P= ijlp +P,. @
r7e Pruyp — THAPOCTATHYECKOE IaBJIeHUE CTOJI0a KUAKOCTH B KAIMILIsIpe:
P... =h(p,— )9 (2)
rae h — I‘.]'Iy6I/IHa HOpr)KeHI/IH Kannnm{pa B )KI/IILKOCTI); pz* pl — IINIOTHOCTU COOTBCTCTBCHHO XHUIAKOCTU H

HACBIIIEHHOTO T1apa; § — YCKOPEHUE CBOOOIHOTO TaICHHSL.

Kanunnspaoe naBnenue P..> JIEUCTBYIOLIEE HA BOTHYTYIO MIOBEPXHOCTh KUAKOCTH:

P Kan = 26 ! (3)
R

rae O — MOBEPXHOCTHOE HATsDKeHWE, R — paamyc kamwispa, paBHBIE B MOMEHT OTPBIBA MY3bIphKa PaguyCcy
KPHUBU3HBI €r0 IIOBEPXHOCTH.

Ecimu kanwuisp TOIBKO KacaeTcsl MOBEPXHOCTH JKUAKOCTH, TO MOXKHO TPHUHATE, uto h = 0, clreoBaTesbHo,
P =0,uTorma

map
p_20. (4)
R
Otcrona
oc=RP/2. (5)
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3nauenne R MOXHO paccunuTath 10 JaBJICHUIO P , IPU KOTOPOM IIPOUCXOJUT OTPLIB ITY3bIpbKa BO31yXa C

JaHHOTI'0 KallnJijigpa, COIMpUuKacaromerocsa co CTaHILapTHOﬁ KUIKOCTBIO, TIOBEPXHOCTHOC HATAKCHUC (O-O ) KOTOpOﬁ

XOpOouIO N3BECTHO:

R 200,
IDO
Torna:
JZZGopzﬂ_ (53)

2P, P,

Ecnu 0603HauuTh O) _ K > TO
0
o=KP. (6)

Cxema yCTaHOBKH IpeJCTaBlIeHa Ha puc. 1.

]
Puc. 1. Cxema yCTaHOBKH IS OTIpEIeTICHNsI TOBEPXHOCTHOTO HATSHKEHHUSI METOJIOM HanOOJBIIETO AaBJICHUS
My3bIpbKa

Cocyn 1 ¢ uccieayemoii )KHIKOCThIO COSIUHACTCS C HCTOYHUKOM Pa3psDKEHUS — BOJSHBIM MKEKTOPOM 2.
JlaBneHne u3MepsieTcsl HAKIOHHBIM MaHoMmeTpoM 3. Bo Bpemsi paboThl B cocyne Haj MOBEPXHOCTHIO KHIKOCTH
CO3MIaeTCsl pa3psHKCHUE B PE3yNbTaTe TOTO, YTO W3 FKEKTOpA MCTEKAET BOJA, a HAJ KAMMJUIIPHBIM KOHYHKOM B
TpyOKe 4 naBjieHue aTMoc(epHOe, 3TO NMPHUBOJUT K TOMY, YTO 4Yepe3 TpyOKy 4 3acachlBacTCs BO3JIyX U Ha
KalmWUISPHOM KOHYMKE ee OoO0pa3yeTcss BO3JIYIIHBbIA My3bIpeK. [Ipu MOCTHIKEHHWH ONPEISICHHOW pPa3HOCTH
nasnennii (AP ) nponcxomut orpsi 06pazoBasmerocs myssIpbKa:

AP=P-P_,
rae P — mokasaHHs MaHOMETPa B MOMEHT OTpBIBA MY3bIPbKA; P — TMOKA3aHHS MAaHOMETPA MPU aTMOCHepHOM
nasneHud. Ecinu Pary IPUHATH 328 TOYKY OTCUETa (HYJIEBOE 3HAYEHUE LIKAIIBI), TO

AP =P,
rjae P — MakcuManbHOE AaBJICHUE ra30BOTO My3bIPhKa.

TakuM 00pa3zoMm, IMPOCTHIM yMHOXKEeHHEeM K Ha 3HaYeHHE ITOKa3aHWsS MaHOMETpa IMOJydYalOT BEJIUYHUHY
MOBEPXHOCTHOI'O HATSDKEHUS HCCIISIYSMOM JKUIKOCTH

o, =KP.
Bennunny K, kak ObUIO CKAa3aHO BBIIIE, OMPEICISIOT DKCIEPUMEHTAIBHO, HCIONbB3ysS B KauyecTBE

CTaH,I[apTHOﬁ KUJAKOCTH [OUCTUJUIMPOBAHHYIO BOAY, HOBCPXHOCTHOC HATIKCHUC KOTOpOﬁ (G HZO) XOpo1Io

HU3BCCTHO:

K= Oho |
PHZO

IIpubops! u peakTussl. 1. [Ipubop Pebunaepa. 2. Bonsgnoii axexTop. 3.Manomerp. 4. MepHble KoI0bI Ha
50 cm® — 8 . 5. Mephas nunetka. 6. Uccnenyembie [TAB (110 ykasanuro npenonasaresisi). 7. JIMCTHIIMPOBaHHAS
BOJIA.

Ilopsigok BbINOJHEHNS PadOTHI.

1. B cocyn nmpubopa Pebunaepa HaIMBalOT JUCTUILIMPOBAaHHYIO BoAy. Ee MOMKHO OBITH CTONBKO, YTOOBI
KallWUIPHBIA KOHYMK TPYOKH TOJBKO Kacajics >KUAKOCTH. M30BITOK XHIKOCTH OTOMPAIOT dYepe3 KalWLILPHYIO
TpyOKy, KaK 3TO JIENaeTCs MPHU MCIIOJIb30BAHNH TTHIIETKH.

2. Ilpucoenunsitor mpubop PeOuniepa k MCTOYHMKY Bakyyma, AJISl TOTO HAJIEBAlOT HAa €ro narpyook
PE3UHOBYIO TPYOKY, HAYIIYIO OT BOISHOIO 3KEKTOPA.

3. OTMeYaroT HyJIeBO€E TIOKa3aHHe MIKAIBl MAHOMETPA (Pam).
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4. TlpoBepsrOT TepPMETHYHOCTh YCTaHOBKH. /[ 3TOro TOHKOHM CTpYHKOW CIHMBalOT BOMY W3 BOJSHOTO
KEKTOpa, MOKa B COCyAe HE HAYHYT BBINEIATHCS IMy3BIPHKH BO3AyXa. Torga KpaH KEKTOpa 3aKphIBAIOT H
yOexXJaroTces, 4TO B TEUCHUE 2-3 MUHYT CO3JaHHOE B COCYJIE pa3pexkeHne coxpanseTcs ()KUAKOCTh B MAaHOMETpPE He
omryckaetcsi). Eciiu naBnenne B cocyne moHMKaeTcs (T. €. HeT TePMETUYHOCTH), TO HaJI0 0OpaTUTHCA K 1a00paHTy.

5. PerymupyloT ciamB BOIBI M3 KEKTOpa TaK, 4TOOBI B MHUHYTY 0Opa3oBanoch 2-3 my3bIpbka. Hembss
JIOMyCKaTh 00pa30BaHUsl yCTOWYHMBBIX I'PO3/AbEB MEJIKHUX ITy3bIPHKOB HMJIHM CIHMIIKOM MEIJICHHOE MX 00pa3oBaHUE,
3TO BIHWSET Ha TOYHOCTH M3MepeHus. [Ipm oOpa3oBaHWU My3bIpbKa JaBICHHE MMOCTEIIEHHO HApacTaeT, JOCTHTaeT
MaKCHMyMa, TIPH OTPBIBE ITy3bIphKa PE3KO MaJaeT M CHOBAa MEIJICHHO HapacTaeT MpH 0Opa3oBaHUM CIIEAYIOIIETO
my3bIpbKa. JaBieHne OTphIBa My3bIphKa COOTBETCTBYET MAaKCUMAIIbHOMY MOIHSATHIO )KUAKOCTH B MaHOMeTpe (P).

6. IlpousBoaAar 5 3amepoB u OepyT cpeaHee U3 TPEX MOCIeTHUX (pmo), JIBa MEPBBIX 3aMepa He YUHUTHIBAIOT.

7. PaccunthiBaroT koHCTaHTy cocyaa (K) mo dopmyie:

K = %,

Pep.o

rae O, — IOBEPXHOCTHOE HATSHKEHUE BOJIBI IIPH IaHHOH Temiepatype (Tabu. Ilpunoxenus).

8. B mepubix konbax Ha 50 cm® rotoBar 8 pactBopos ITAB 3amaHHOlN KOHLEHTpanuu (110 YKa3aHHIO
MIpeToaaBaTes).

Tabmmma 1
HcxoaHble JaHHBIE U PE3YJIbTaThl SKCIEPUMEHTA
T l'ILITa: f—
O GO g
No ¢, MOJIb/IM® [TokazaHus MIKaIBI MAHOMETPA, MM K o,
p-pa R P P, P P, _ K/ M2
: z ; : ; P,=(P,+P,+R)/3 a
H.O
1
2
8

9. UamepsttoT P IS UCCIIEAyEeMbIX PacTBOPOB, KaK 3TO OBUIO CJENaHO JJIs BOZBI, HAYMHAS U3MEPEHHE C
Haubornee pa30aBIeHHOro pacTBopa. llepell W3MEpEeHHSIMH COCYJIl TIIATENBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pacTBopoM. B Xome Bcex m3aMepeHHi CIemaT 3a TeM, YTOObl HyJIeBOEe IOKa3aHWe MaHOMeTpa (TO4Yka OTCYeTa)
0CTaBaJIOCh HEU3MEHHBIM.

10. PaccunThIBaIOT MOBEPXHOCTHOE HATSDKEHHUE MCCIIEyeMbIX PACTBOPOB MO GOpPMYIIE: o = KP,,-

11. Ilomy4eHHpie JaHHBIE CBOAST B TaOmuIy 1.

Bapuanr 2.
ONPEJAEJEHUE 3ABUCUMOCTHU BEJINYUHBI IOBEPXHOCTHOI'O HATAKEHUSA KUAKOCTU
OT TEMIIEPATYPbI

BennunHa NMOBEPXHOCTHOTO HATSDKEHHS 3aBUCHT HE TOJBKO OT MPUPOABI KUIKOCTH, HO TaKXe U OT
temneparypbl. C TOBBIIIEHHEM TEMIIEPaTyphl IMOBEPXHOCTHOE HATSHKEHUE YMeHbInaercs. Habmomath 3Ty
3aBHCHUMOCTb yJ00HO MpH oMoy npudopa Pedunaepa.

W3mepeHnne mNOBEpXHOCTHOrO HaTsDKeHHs 1o wmerony II. A. Pebunaepa ocHOBaHO Ha TOM, 4YTO B
HCTBITYEMYIO JKUIKOCTh OIYCKAIOT BEPTUKAIBHYIO TPYOKY € KalTMIUISIPHBIM KOHYUKOM, Yepe3 KOTOPBIH MPOAyBatOT
BO3yX. M3MmepstoT namieHue P, mpy KOTOPOM M3 HIKHETO KOHIIA TPYOKH OTAENSIOTCS My3bIphKH BO3Iyxa. Uem
OoJblIe MOBEPXHOCTHOE HATSHKEHUE MCHBITYEMOH >KUAKOCTH, TeM OoJiblliee NaBiieHHE TpeOyeTcs Uil OTACNCHHS
My3bIpbKa BO3/IyXa.

Takum 06pazom,

O =KP, @)
rire O — BelMYMHA TIOBEPXHOCTHOTO HaTshKeHWs; K — IMOCTOSIHHAs TpUOOpa, KOTOpas 3aBHCUT OT paauyca
KallWILIPHOTO KOHYMKA TpyOKu. /laBiieHre B MOMEHT OTphIBa IIy3bIpbKa U3MEPSIIOT MaHOMETPOM.
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Uro0bl OnpeIeTuTh KOHCTAHTY KaluUIsIpa, B KAYeCTBE UCTIBITYEMOH XUAKOCTH OepyT cHavaja KUAKOCTb,
MOBEPXHOCTHOE HATSHKEHWE KOTOPOW M3BECTHO, HANPUMEP MUCTUILIMPOBAaHHYIO Boay. Eciu m3aMepuTh mpu 3TOM
MaKCUMaJbHOE JaBiieHre P B MOMEHT OTpBIBa ITy3bIPbKa, TO KOHCTaHTa MprOopa OyAeT paBHa:

K =%o. (8)
PO

BreruncnuB koHcTanty 1o ¢opmyne (8), HAXOAAT BETMYWHY TOBEPXHOCTHOTO HATSHKEHHS HCIIBITYEMOU
KHUJIKOCTH TIPH PA3IMYHBIX TEMIIEpaTypax.

Mpunagne:xknocTu Aas padoTbl. ACHUpaTop A CO3AaHUS Bakyyma; HMIMPOKas MpoOUpKa ¢ OOKOBBIM
OTPOCTKOM W TIPOOKOW; CIUPTOBOM MaHOMETp co mmKajou; ctakaH Ha 800—-1000 mi; crakan Ha 400-500 M
tepmometp (ams temmepatyp 10-100°C) ¢ menenmsmu B 0,5°C; mITaTHB C MUPOKOH JTATKOH ISl TIOABEIINBAHUS
acrparopa.

Onwucanne npubopa Aj1si K3MEPEHUST TOBEPXHOCTHOTO HATsDKEHUs 1o Metoay Pebunnepa. [Ipubop (puc. 2)
COCTOWT U3 CTEKJISTHHOTO cocyna 1 ¢ OokoBoit TpyOKoi#t 4, K KOTOpoW TpHItassH MaHOMETp 5. Bepxuee oTBepcTue
cocyna 1 miuoTHO 3aKphEIBarOT MPOOKOH 3, depe3 KOTOPYH MPOXOIUT CTEKISHHas TPyOka 2 C OTTSHYTHIM
KalWUISIPHBIM KOHIIOM. V30THYTBIN KOHel TpyOKH 4 MpOMyCKaroT dYepe3 NpoOKy, TUIOTHO 3aKPHIBAIOIIYI0 BEpXHEe
oTBepcTHe acmuparopa 6. J[is HarpeBaHUs KHIKOCTH B COCYAE JIO KEIacMOM TeMIEpaTyphbl €ro MorpyXamT B
OOJIBIIION CTaKaH C BOAOH (Ha PUCYHKE HE MTOKa3aHO), B KOTOPOM ITOIIEPKUBAIOT TPEOYEMYIO TEMIIEPaTypy.

Puc. 2. [Tpubop ans u3MepeHus MOBEpXHOCTHOTO HATSHKEHUs 1o MeToay Pebunpepa:
1 — cocyn; 2 — TpyOKa ¢ KamwUISIpHBIM KOHIIOM; 3 — mpoOka; 4 — GokoBas TpyOka; 5 —maHOMeTp; 6 —
acriuparop; 7 — KpaH; 8 — Jalka.

Onucanue padoThI

Onvim. AcniupaTop HANOJNHAIOT BOAOH M MOJ HEro IOACTAaBISIOT Yallky 8. B Hawaje ombITa )KMIKOCTH B
060HX KOJIeHaX MaHOMETpa J0JKHA HAXOIMThCA HA OJMHAKOBOM ypoBHe. B cocyn 1 HanmBaroT Ha /4 €ro BHICOTHI
JVCTWITMPOBAHHYIO BOAY, BCTABISIOT MPOOKY 3 M YCTaHaBIMBAIOT TPYOKY 2 Tak, YTOOBI KaNMJUISIPHBIA KOHEII ee
OKasaJiCcsl He3HAUYUTEIbHO HIDKE TMOBEPXHOCTH BOAbI B cocyae 1. [loncTaBnsioT cTakaH ¢ HarpeBaeMoi BOJIOH Tak,
9T00BI cocya 1 ObT MOTpY)XEH B HETO HAMOJOBHHY CBOEH BBICOTHL. Ilocnme Toro kak kemaemasi TemIeparypa
YCTaHOBHUTCSI, OTKPBIBAIOT KpaH 7 acrupaTopa HACTOJILKO, YTOOBI Yepe3 Kammuisap TPyOKH 2 My3bIphKH BO3IyXa
BBIPBIBAINCH OJIMH 32 APYTUM CO CKOPOCTBIO, JOMYCKAIOUIEH MOACUET MX. YCTAaHOBHB OIPEJEIECHHYIO0 YacTOTYy
00pa3oBaHMs My3bIPHKOB, MPOU3BOIAT 10 MAHOMETPY HE MEHEE TPEX OTCYETOB MAKCHUMAJILHOW Pa3HOCTH YPOBHEH.
BBIBOIAT cpeaHIO0 BEIMUMHY U3 3THX O0TCYETOB (Po). 3aKpBIBAIOT KpaH / M MPOBEPSIOT TEMIIEPATYPY B CTAKaHE C
HarpeBaeMoil Bomoil. Haxomar B Tabnuie (CM. NPUIOKEHHE) BEJIMYHMHY TMOBEPXHOCTHOI'O HATSDKEHHS BOJBI,
COOTBETCTBYIOILYIO Temmeparypy ombita. Ilo ¢opmyie (8) BEUUCISIOT MOCTOSHHYI0 K Kanmwuisipa TPYOKH 2 st
JAaHHOTO TIpudopa.

BeumBaroT Boay W3 cocyaa 1, BBICYNIMBAIOT €ro W TPYOKy 2; HAIMBAIOT B COCYJ BMECTO BOJIBI
UCCIIEAYEMYIO JKUIKOCTh, MPEIBAPUTENIFHO OMOJIOCHYB €10 cocyd 1 u TpyOky 2. HarpeBaioT Booy B cTakaHe /0
30°C, moacTaBIAIOT CTakaH moa cocya 1 m B Tedenne 10 MUH pa3MEIIMBAIOT B HEM BOAY MEMIAIKOHW, YTOOBI
XKHUAKOCTH B cocyne 1 Harpenach 1o Toi e TemmepaTypsl. [IpuBoasT B AeiicTBrE acriupaTop, U3MEPSIIOT Pa3HOCTh
ypoBHeld h B MaHOMeTpe, Kak ObUIO yKa3aHO BBINIE JJIs AMCTHUTMPOBAHHOW BOJBI, M, MOJCTaBHB 3HauyeHUe K,
BBIYUCISIIOT 10 (popmyrie (7) BeTUUMHY MOBEPXHOCTHOTO HATsKEHMs A uccineayemoil xunkoctu npu 30°C. To
K€ camoe TTOBTOPSIIOT ipu Temmeparype 40, 60, 80°C.
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JlaGopaTopHasi padora 4.
JJIeKTPOKMHETHYEeCKHEe CBOHCTBA KOJIJIONIHBIX PACTBOPOB

Hesn paGorbl. 1. O3HakomieHue ¢ sBIeHHEM 3JekTpodopesa. 2.0mpeneneHne CKOPOCTH IBMKEHHS
4acTHUIl B 3JeKTpuuecKoM moie. 3.0mnpenencHue 3Haka 3apsiia U BEIUYMHBI SJIEKTPOKUHETUYECKOro IMOTEHIMAaja
305151 OEPIMHCKON Ja3ypH.

KpaTkne teopermueckue moJsoxenusi. llpu nermxennn tBepaoi yactuubsl JOC pa3pbiBaeTcs MO Tak
Ha3bIBa€MON IUIOCKOCTH (TpaHMLE) CKOJBKEHHs C 00pa3oBaHHUEM 3apsDKCHHOM KOJUIOMIHOW YacTULBl |
Iu(Qy3HBIX NPOTHBOMOHOB. BenuuuHa 3apsna KOJUIOWIOHOM  YacTHLbI  XapaKTEpPHU3YeTCs  BEIMYMHOMN
AIIEKTPOKWHETHYECKOTO TOTEHIMaNa. Bce 3IeKTpOKMHETHYECKHE SBICHHS B JHOPOOHBIX 30JX, a 3TO
3NIEKTPOOCMOC, 3JeKTpodope3, MOTEHIHAN TEUCHHUS, MOTCHUIHUAT CEIUMEHTAIMH, ONPEACISIFOTCS BEJIWYMHOW M
3HaKOM £ -noTeHUMana. Bo MHOrom sTa BenMYMHA ONPEAENSAET U YCTOMYMBOCTH KOJUIOMAHOTO PacTBopa. DTy

Ype3BBYAHO BaKHYI0O B MPAKTHYECKOM OTHOLICHHWH BEJMYUHY OINpPEACNSIOT OOBIYHO Ha OCHOBE
ANEKTPOPOPETUUSCKUX NU3MEPECHHUM.

Ecnmu B KOMIOWOHBIM pacTBOp OMYCTHTh 3JIEKTPOABI M HAa HHUX CO34aTh IIOCTOSHHYIO DPa3HOCTb
MOTEHIIMATIOB, TO KOJUIOWAHBIC 4YacTUIBl M TU(Qy3HbIE MPOTHBOMOHBI OYAYT OBUTAThCS K MPOTHBOIOIOKHO
3apsAKEHHBIM 3JIEKTPOIaM.

JIBkKeHre YacTHIl AWCIIEPCHOHN (pa3bl OTHOCHTENBHO IUCIIEPCHOHHOW CpPepl MOJA JACHCTBUEM BHEIIHETO
3JIEKTPUIECKOTO I10JIS1 Ha3bIBAETCS SIEKTPOPOPE30M.

Onekrpodope3 0OHApYKUBAETCA SKCIIEPUMEHTAIILHO TI0 BBIJICJICHHIO HA OAHOM M3 AJIEKTPOAOB (MM OKOJIO
HETO0) JUcrepcHON (a3bl, a TAKKE IO CMEUICHUIO TPaHUIIBI Pa3JieNia «KOJUIOUAHBINA PacTBOP—IUCIIEPCHOHHAS cpela
K OTHOMY U3 3JICKTPOJOB.

3HavyeHue £ -TOoTEHIMaNa (B BOJIbTaX) PACCYMTHIBAECTCS U3 U3MEPEHHOM B XOJI€ OIBITA CKOPOCTH JIBHIKEHUS

4acTull 10 ypaBHeHUIo ['enpmroinsa-CMOIyX0BCKOTO:

£=41Y 3007, (1)

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

MOTEHIIMATA BHEIITHETO 3JIEKTpU4eckoro moiisi; H =E/L, 3aech £ — NPUIIOKEHHAs U3BHE PA3HOCTh MOTCHIIMAIOB
Ha s5eKkTpojax, B, L — paccrosnue mexay snextpogamu, cM; U — ckopocts anexrpodopesa; 300? — nepeBogHoR
MHOKHUTEJIb JUISl BBIMUCIIEHHUS & -TIOTEHIIUAa B BOJIbTAX.

3HadYeHUS 7 U &, NOACTAaBISIEMEIE B YpaBHCHUC T eHBMFOHLHa-CMOJ’Iy}(OBCKOFO, 6€pYTCH OOBIYHO JUI

JTUCTIEPCUOHHON cpenbl. [Ipu 3TOM, KOHEUHO, TOMYCKAaeTCsl HEKOTopasi OIINOKa, TaK Kak Oiaromaps MOBBIIIEHHOMN
KOHIIEHTPALMK HOHOB 3HAYEHUS ; U & B JBOMHOM DJIEKTPUYECKOM CIIO€ MHBIE, YEM JUISL IUCTIEPCHOHHON CPEIbI.

Jlst BOJIbI IIPU KOMHATHOM TEMIIEPATYPE MOXKHO € JOCTATOYHON TOYHOCTBIO NPHHATH, uTo & = 81, 5 = 0,01 IL

OTH 3HaYCHUS MCIIOB3YIOTCS MPH pacdeTe MOTEeHIMala B JaHHOU pabore.

CkopocTs 31eKTpodopesa OnpeaeNaioT, UCTIONb3Ysl METOJ MepeIBUTaroIIeics rpanuipl. OH 3aKitoyaeTcs
B TOM, YTO OKpAIlIEHHBIA KOJUIOMIHBIA PACTBOP IMOMEIIAIOT B 3JIEKTPOPOPETHUECKYIO SUYEHKY, CBEPXY HAIHUBAIOT
OOKOBYIO KHJIKOCTh W HAOJIOJAIOT 32 CKOPOCTHIO MEPEMEIICHHS TPAHUIIBI pa3zielia «301b—00KO0Bast JKUIAKOCTh) MO
JEHCTBHEM TIPHIIOKEHHON K 3JIEKTPOJaM pa3HOCTH MOTeHIMaNoB (). B o1HOM KoleHe sueiiku rpaHMia pasnuena
MMOJTHUMAETCSI, TaK KakK KOJUIOMJHBIC YaCTHUIBl TEPEXOASIT B OOKOBYIO JKHIKOCTh, B JIPYTOM — OIyCKaercs,
ITOCKOJIBKY KOJITOHMTHBIE YACTHIIHI IBHXKYTCS BIITyOb KOJIJIOUTHOTO pacTBOpa.

BokoBas uakocTh HEOOXOaMMa JIs CO3JaHus TPaHHMIIbl pas3jeia. [Ipu BeIOOpe OOKOBOMH KUAKOCTH K HEW
MIPEIBSABISAIOT CIEAYIONINE TpeOOBaHNUS.

1. BokoBas KUAKOCTh HE JIOJKHA COJIEPIKATh KOAryJIMPYIONINX HOHOB M TI0 CBOEMY COCTaBY JOJKHA OBITh
0JM3Ka K IUCIIEPCUOHHON Cpelie 3015, HHAaYe MPHU MEePEeX0/ie YaCTHII 30J11 B OOKOBYIO KHIKOCTH OyIEeT MEHSTHCS
ToNKHA AU(PY3HOTO CIIOS U, CIIEA0BATENBHO, & -IOTEHLHAIL.

2.JInst monmy4yeHust 4eTKON TPaHUIIBI pa3iena HeoOX0AUMO, YTOOBI AIIEKTPUYECKast POBOAMMOCTh OOKOBOIT
JKUIKOCTH OblIa paBHA WM HEMHOTO OOJBINE JJIEKTPUYSCKOW IMPOBOJAMMOCTH 30J5. BEITIONIHEHHE 3TOTO
TpeOOBaHUS BaXXHO €I[e W TMOTOMYy, 4YTO oOO0Jerdaer pacdeThl, TaK KakK TaJeHHe IIOTCHIMalla B
anekTpodopeTndeckoil TpyOke OyneT MPOMCXOIUTh PAaBHOMEPHO W TPAJMEHT MOTCHIMana Kak B 30Jie, TaK U B
0O0KOBO# KHMIKOCTH OyJeT UMETh OJMHAKOBOE MOCTOSIHHOE 3HaueHue. Hawumydieid O0KOBOM JXUIKOCTHIO SIBIISICTCS
JTUCIIEPCHOHHAS cpeia u3ydaeMoro 301, Ee MOKHO BBIICIUTH M3 MOPIMH 3015 ¢ IIOMOILBIO yIbTpa(UIbTPaIUH,
HEeHTPU(YTUPOBAHUS WA 3aMOPAKUBAHUS.
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B HEckonpKO YIPOIIEHHOM Ciydae MOXKHO IMPUTOTOBHTH MOJAETHHYI0 OOKOBYIO JKHIKOCTH, OCHOBBIBASIChH
Ha YCJIOBUSX MOJYYCHUS UCCIEAYEMOTO 30JIsl.

[pubopsr w peaktuBbl. 1. Onekrpodopernyeckas suerika. 2. VICTOYHUK MOCTOSHHOTO TOKa
(manpsoxenns) 1o 300 B. 3. Kon6sr Ha 200 cm® — 6 wt. 4.1 unuaap va 150 cm®. 5. Crakans! Ha 50 cm® — 2 wT. 6.
IMunerkn riasaeie — 2 mr. 7. 20%-ueiii pactBop KaFe(CN)s]. 8. Hacwimiennsnii Ha xomome pactsop FeCls. 9.
JluctumimpoBaHHas BOJa.

Iopsinok BhINOTHEHHS PAOOTHI.

BHMMAHUE! Ha sueiliky momaercsi BbIcOKoe HampspkeHne! Bo m3bekaHme MOpakeHHS TOKOM Bce
MOJrOTOBUTEIbHBIE M PETYIMPOBOYHBIC ONEPAlMU HA SYCHKE MPOBOASAT TOIBKO NPU OMKIIOUEHHOM HANPANCEHUU.
To xe kacaercs pa30OpKH slUCHKM JJIT MBIThS. 3allpeliacTcsl KacaThCs OTOJICHHBIX YacTe AJICKTPOJIOB,
COTIPUKAcaTh X, a TAKKE YKIAIBIBATh IIEKTPOIBI BHE H30IHMPOBAHHBIX THE3I.

Ipucomosnenue 3013 6epaunckou aazypu. bepmunckyto nasyph (rexcanmanodeppar (1) sxemesza (111))
MOJYYal0T B pe3ybTaTe XUMUIECKOH peaKiuu:

3K4[Fe(CN)g] + 4FeCl; = Fes[Fe(CN)s]s] + 12KCI.

Jst Toro uTo0b1 OEpIUHCKYIO JIa3yph MOIYYUTh HE B BUJE OCa/IKa, TaK KaK OHA HE pacTBOpMMA B BOJIE, a B
KOJUIOMJTHOM COCTOSTHHM, HCXOJHbIC KOMIIOHCHTHI HEOOXOJMMO B35ATh B HEIKBUBAJICHTHBIX KOJIMYECTBAX.
BemecTBo, B3TOE B M30BITKE, OyIeT 00pa30BHIBATh JBOWHOM SIEKTPUUYECKHUHA CIIOM MHIIEIIBI U ONPENENSITh 3HAK
3apsiaa KOJUIOMIHOW YaCTHIIBL.

HeoOxomumo cobmrofaTh MOPSAOK B CMEHIMBAHUM PAacTBOPOB MCXOJHBIX BEIISCTB: K pa30aBICHHOMY
pacTBOpY BEIIECTBAa, KOTOpOe OyaeT B M30BITKE, MO KaIUlAM MPH MHTEHCUBHOM IEPEMEIIMBAHUU H00aBIISCTCS
pPacTBOp BeIIecTBa, KOTOPOE OYyAET B HEAOCTATKE.

1. Ionyuenue 3013 OepauUHCKOU 1A3YPU C OMPUYAMETBHO 3APIIHCEHHBIMU KOALOUOHBIMU Yyacmuyamu. B 3
KoJOBI HamMBaKoT 10 150 cM® qUCTHIIMPOBAaHHOMN BOJBI U B KAXIyI0 100aBISAIOT COOTBETCTBEHHO 8, 9, 10 Kanens
20%-roro pactBopa Kas[Fe(CN)e]. 3areM mnpu HHTEHCHBHOM IEPEMEIIMBAHUK BO BCE TPH KOJIOBI TIIA3HOM
MUIETKON BIMBAIOT MO | Karwie HachlleHHOro Ha xonoje pactBopa FeCls. TTomydaroT 3016 OepIMHCKOM Ta3ypH,
cradbunusupoBanublii Ks[Fe(CN)s], Muliemia KOTOporo uMeeT BH/I:

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

2. Ilomyuenue 30151 OSPIMHCKOM JIA3ypH € MOJIOKHUTEIBHO 3apsSKCHHBIMA KOJUIOMTHBIMH dacTuiiamMu. B 3
KOJIOBI HamMBaT 10 150 cM® TUCTHIIMPOBAHHOM BOABI U B KaXAyro n00aBisorT mo 1 kxamme pactBopa FeCls.
3areM TpH WHTEHCHBHOM NEPEMEIIMBAHUHA B KaXIyl0 KOOy TJIA3HOW MUMETKOW BIMBAIOT Mo 1, 2, 3 kamm
pactBopa Ka[Fe(CN)e]. IMomywaror 3016 OepmuHCKON a3ypu, crabunusupoBanubiii FeCls, Muremma KoToporo
MMEET BUJI:

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

[Nony4yenusle 30;M ocTaBisAl0T Ha 5-10 MUH M B TEUEHHE JTOTO BpPEMEHH MPOBEPAIOT 3HAK 3apsia
KOJUTOWTHOW YaCTHIIBI C MOMOIIBIO (MIBTPOBaiIbHONW Oymaru. Jlns manmpHeimiedt paGoOThl MCHIONB3YIOT OIWH U3
30JI€H 10 YKa3aHUIO MPEeTIo1aBaTels.

[Moxrororka npudopa k padore. ONyCTHB 3aKUMbI, CHUIMAIOT U HPOMBIBAIOT CTEKJISIHHBIC YacTU Ipudopa
JUCTUILIUPOBAHHOM BOJOM.

T0TOBAT 6OKOBYIO KUIKOCTb, LISl 3TOTO HANUBAIOT B KOOy 100 cM® qMCTHIIMPOBAaHHOMN BOJIBI, 10OABIISIOT
10 xanens 0,1 mons/nm® pactopa KCI, comepskumoe TIATeabHO NEPEMENIMBAIOT. 3aIMBAIOT GOKOBYIO HKHIKOCTh
JI0 TIOJIOBHHBI KOJIEH TPEXKOJEeHHOHW suelku 1 (puc. 1) M ycTaHaBNIMBAIOT SA4YEHKY BEPTHKAIBHO HA OCHOBAHHUH
IITaTHBA, CJIETKa 3a)KaB €€ CpeJHee KOJICHO B BUHTOBOM 3aKUMe (s4eiika TOJKHA UMETh BO3MOXKHOCTh CKOJIB3HTh
B 3axume). Bcrarmsior anmekTponsl 4 B KpaliHuWe KojieHa sueiiku 1. BcmomoratenbHBIN cocyd 2 W THTETKY
3aITONTHSIOT HUCCIIEAYEMbIM 30J1eM 0e3 My3bIpeil U yCTAaHABIMBAIOT €r0 C 3aKPHITHIM 3KUMOM 5 Ha IITATHBE Tak,
YTOOBI HOCHK MHIIETKU 3 pacroiarajics 1Mo OCH THe3/la U He JIOXOAWI JI0 ero JHa Ha 3-5 MM. OCTOPOXKHO OTKpPHIBas
32KUM 5, BBOJAT 30JIb B SYEHKY TaK, YTOOBI CKOPOCTh TMObEMa KUAKOCTU B KosieHax coctaBmsuia 0,2-0,3 mwm/c.
Kormga amekTpoast 4 oKaKyTCsl IOTPY>KEHHBIMU B JKUIKOCTh Ha 5-7 MM, 3aKHM 3aKpBIBAIOT. 3 KpalfHUX KOJIEHAX
IIPH 3TOM JIOJIKHA OBITh YeTKasi TPAaHUIIA MEXITY 30JIeM U OOKOBOM >KUIAKOCTEI0. [locie 3Toro BKIIFOYarOT MCTOYHUK
MUTaHWs ¥ TOJAI0T Ha A1eKTpo bl 4 Hanpspkenue 100-300 B o ykazaHuio npernojaBaTess.
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—

Puc. 1. IIpubop a1 HabmroaeHUS 3IeKTpodopesa

Buinonnenue onwvima. OmnpejeneHue 3NEKTPOKMHETUYECKOrO TOTEHIMaNa 30Js paccMaTpUBaeMbIM
METOJIOM OCHOBAHO Ha OIPEJIEJICHUN CKOPOCTH NepeMEIeHHUs TPaHULIbI 307151 O] BIUSHUEM 3JIEKTPUIECKOT0 TOJIs.
[omnepxuBast HanpsHDKEHWE Ha AJIEKTPOJAaX HAa TIOCTOSHHO 3a/laHHOM YpPOBHE, 4Yepe3 KaXJIble 5 MHUH B TeUeHHE
MoJTyvaca 3allMChIBAIOT TIOJI0KEHUE TPAHUIIBI 30151 B KAXKIOM M3 KpallHUX KoyieH. JlaHHbIe HaOMIoIeHni 3aHOCAT B
tabmuny 1. HaGmromaioT mosiBIieHHME My3BIPHKOB BOJOPOJAa HAa ONHOM W3 AJIEKTPOAOB. 3aKOHYHMB HAOIIOACHUS,
BBIKJTIOYAIOT UCTOYHUK MMUTAHUS U OTKIIOYAIOT OT HETO AIEKTPOJIBL.

Tabnuna 1
DKcliepuMeHTaNbHBIC TAaHHBIEC JJIEKTPOPOPETHIECKUX U3MEPEHUI
E=..B; L=....cm
Ne T sum [TonoxeHue rpaHuIpl B IPaBOM [TonoxeHne rpaHuIlbl B JIEBOM
’ KOJICHE, CM KOJICHE, CM
1 5
2 10
3 15
4 20
5 25

[To maHHBIM TAOIUIIBI CTPOST rpaduK B KOOPAWHATAX MEPEMELICHUs IpaHuIbl N — Bpems sl MpaBoro u
JIeBOT0 KoJieHa. J{J1st pacueTa BeJu4YuHbl X -MIOTEHIIMAlIA UCTIONB3YIOT JIMHEHHBIN yuacToK rpaduka

_Ahnl (2)
reg,E
e , = 0,001 IMa-c — Ba3kocTh BOAbI, AN — B3STOE C IMHEHHON YacTH rpaduKa CMEIEHUE TPAHMUIIBI 307151 38 BPEMs
T, CcM; & — MDIIEKTPUYECKAs NPOoHUIaeMocTh Boaibl, ipu 20°C & —80,1; &, — sneKkTpuyeckas MOCTOSHHAS, £, =

8,85-10"2 ¢/m; E — pa3sHOCTB MOTEHIMATIOB Ha 3JIEKTpoaax, B; L — paccTosHue MexIy SIeKTpoJaMH, H3MEPEHHOE
BJIOJIb KOJIEH M JTyTH SIYEHKHU, CM.
[Tocne moaCcTaHOBKY MOCTOSHHBIX BEIMYUH U TIEPEBOAHBIX MHOKHUTEINEH YpaBHEHNE YITPOIIAETCS:

£ 00014107 -L-10% ,
60-7-E-801-885-10™

£-23580, )
£

e 60 — MHOXKHUTENb IS TIEPEBO/Ia MUHYT B CEKYH/IBI; 1072 — MHOKMTEND JUIs IEpEBOa Ah, L W3 caHTMMETPOB B

METpBI.
B okoHuarenbHOM ypaBHEHUH Ah , L moncraBmisioTcs B caHTUMeTpax, T — B MUHyTax; Ah/7 — ckopocTb

MEePEMEIICHHSI TPAHUIIBI 30JIs, CM/MHUH.
PaccuuteiBarot f -[IOTEHIMAJl N0 JAHHBIM CKOPOCTH JBHM)KEHHUS IUIOCKOCTH CKOJIBXKEHHS B IIPAaBOM H

J1eBoM KoseHax. I1o pe3yibTaTaM Ha6J'HOI[eHI/Iﬁ " pacyCTOB ACJIAOT BBIBOJA O BCJIMYUHE U 3HAKC é -IoTe€HIrala.
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®opma otuyera. OTUET AODKEH CONEP)KaTh Ha3BaHME pPaOOTHI, OMFCAHWE €€ IIeNTH, KPaTKUi KOHCIIEKT

TEOPETUYECKONH YacTH, KPaTKyI0 METOJMKY IPOBEJACHHS OIbITA, CXCMAaTHMYCCKUN PUCYHOK mpubopa s
HaOJII0JIEHUS CKOPOCTH JIEKTPO(OPE3a, 3aMONHEHHYIO Ta0IMUILy, TPAQHKH, BBIYUCICHHE & -IOTCHIUAIA, BBIBOIbL.

N =

Yto Ha3bIBaeTCs deKTpodopesom?
Ctpoenue Muriesu1 OepiuHCKoi azypu, cradbunusupoBanubix FeCls u Ka[Fe(CN)s].
Kak paccunraTh BENHUYUHY SJICKTPOKMHETHYECKOTO IMOTCHIMAMA HAa OCHOBE AJICKTPOPOPETHYECKUX
HM3MEepeHUuin?

KoHTpoJbHBIE BONPOCHI

Jluteparypa

1. [IpakTukyM 1O KOJUTOUAHOM XxuMuu: YueObHoe mocodue / [lox pen. M.U. Tenbpman. — CII6.: Jlans, 2005. — 256
c. (YueOnuku s By30B. CrienuanbsHast JUTEpaTypa).
2. I'enbpman M.U., Kosanesnu O.B., FOctparoB B.Il. Kommougnas xumus. — CII6.: Jlans, 2008. — 336 c.
(Yuebuuku muist By30B. CriennaibHasi TUTEPaTypa).
3. banesun C. A., Epodees b. B., [Tonobaes H. M. OcHoBbI puznyeckoii u koutongHoi xumun. M., 1973.

TecTbl Kk py0exkHOI aTTecTAHMOHHOM KOHTPOJILHOM padoTe Mo TMCHUIINHE
«Du3znyeckass M KOJJIOUAHAA XUMHUs» (00pa3ubl)
B pamkax [Tonoxenus o 6amnpHO-peiiTuHroBoi cucteme COI'Y.

Tect 1

Tema

Yuco BopocoB

Ilena Bonpoca Cymma 6anmoB

Tepmomunamuka (T). OcHOBHEIC
3axoHbl T/l. BHyTpeHHss sHEprus,
SHTAJIBINSL, SHTPOIIHSL, TEIUIOTa, padoTa.

1-24

24

1 5

Tepmoxumus. 3akoH ['ecca.
W3zobapHast, n30xopHas
TEMJIOEMKOCTb. Y paBHEHUS
Kupxrogda, Baut-I'odda
25-38

13

TepMoauHamuyeckue
noTeHnuanbl. JHeprus ['nboca,
I'enbMromsua.

39-53

14

XuMH4ecKoe paBHOBECHE.
[IpuzHaku, THIBI paBHOBECHSL.
KoHcranTa paBHOBeCuUS.
54-105

51

PacTBOpPHI 3IIEKTPOITUTOB,
HEe3NeKTpomToB. Kprockormus,
30ymmuockonus. MoHHas cra

PacTBOpOB.
106-132

26

baok 1

O6m1as cymma 6ayuioB paBHa 25

1 pyOexHas KOHTpPOIBbHAsI paboTa, 3 ceMecTp

TepmoauHamuKa - HayKa
0 B3aMMOTIPEBPAIICHUAX PA3TUIHBIX (GOPM pabOTH M 3aKOHAX ITHUX MPEBPAICHUH

0 B3aMMOTIPEBPAIICHUAX PA3TUIHBIX (POPM XUMUYECKHX MTOTEHIHAJIOB M 3aKOHAX 3THX MPEBpAIICHUI
0 B3aMMOTIPEBPAIICHUAX PA3TUIHBIX (POPM 9HEPTUHU U 3aKOHAX ITUX IPEBPALICHUN

0 B3aMMONPEBPAICHUAX PA3INIHBIX ()OPM TETUIOTHI U 3aKOHAX ITHX MPEBPAIICHUN
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Marematuueckas 3amuch 1-ro Havasa TEPMOANHAMHUKHA

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

M3onupoBanHas cucrema -

cucTeMa, KOTopasi 0OMEHHBAETCsI C OKpY KaIoIel cpesoi BEecTBOM, HO He 0OMEHUBAETCs SHEpPrueit
cucTeMa, KoTopasi He 0OMEHHMBACTCS C OKPYKAIOLIEeH cpeaoil HU BELIECTBOM, HU SHEPTUEH

crcTeMa, KOTopast 0OMEHHBAETCSI C OKpPY KaIoOIeH cpenoil sHeprueit, Ho He OOMEHUBAETCS BEILECTBOM
crcTeMa, KOTopasi 0OMEHHBAETCSI C OKPY)KAIOIIEH CPEeIoi M BEIECTBOM, M SHEpTHUer

3akpeITas cucrema -

cucTeMa, KOTopasi He 0OOMEHHBACTCS C OKPYKAIOIIEH CpeIoif HU BEIIECTBOM, HH SHEPrUei

cHucTeMa, KOTopas 0OMEHHBACTCs C OKPY KarOLIeH Cpesoi U BEIECTBOM, H 3HEpruel

cHcTeMa, KOTopas 0OOMEHHBAETCs C OKpY Karolleil cpenoit sneprueii, Ho He 0OMEHUBACTCS BEILIECTBOM
cucTeMa, KOTopast 0OMEHHMBAETCS! C OKPYKAIoLIeH cpeoiil BEIECTBOM, HO HE OOMEHUBACTCS YJHEPTUCH

MareMarudeckas 3anuch 1-ro Hadaja TESPMOJNHAMHUKU

8Q = 6A+dU

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

®opmynupoBKa 1-ro Hayana TepMOJUHAMUKY:

KOJIMYECTBO TETUIOTH paBHO H3MEHEHUIO BHYTPEHHEH SHEPTUU CUCTEMBI MUHYC KOJIMYECTBO PabOTHI, COBEPIICHHOW CHCTEMOM IPOTUB
BHEIIHUX CHUII,

W3MEHEHNe BHYTPEHHE! 9HepTUH PaBHO KOJINYECTBY COOOIIEHHON CHCTEME TEIUIOTHI MiHYC KOIIMYECTBO PabOThI, COBEPIICHHON CHCTEMOM
MPOTHUB BHCIITHUX CHII,

HM3MEHEHUE BHYTPEHHEH SHEPTHU PABHO KOJIMYECTBY COOOIICHHOM CHCTEME TEIUIOTHI TUTFOC KOJHUYECTBO PabOTHI;

KOJIMYECTBO TEIUIOTHI paBHO U3MECHCHUIO BHyT‘peHHeﬁ OHEPIrUr CUCTEMBI IIJIFOC KOJIUYECTBO paGOTLI, COBepIHeHHOﬁ CHCTEMOI IpOTHUB
BHCIUIHUX CHIJI.

BBIpa)KGHI/IC 1-ro 3akoHa TEPMOJAUHAMUKU TSI U30XOPHOTO IMpouecca

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

Beipaskenue 1-ro 3akoHa TEpMOAMHAMUKH JJIs1 ©300apHOT0 Ipoliecca

Q, =dH
0Q, =d(U-P-T)
oQ, =dH —P.V

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

Maremarudeckas 3almch 2'F0 Havajla TCpMOANHAMUKN
0

f RN _y
=

T >qu
o)

ds > 9
T
T-dS =dH

Bripaxenune 1-ro 3akoHa TepMOIWHAMUKH JJIST H30TEPMUYECKOTO IIpoIiecca
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P

=R-T-In-%

Qr P

\

Qr v,
dQ=R-T-V.oV

v

aQT::R.T'R7_

OTkpsITas cucrema -

cucTeMa, KOTopasi He 0OMEHHBAETCS ¢ OKPYIKaIOIIei Cpesoil HU BEIEeCTBOM, HU SHEPTUEH

cucTeMa, KoTopast 0OMEHHBACTCS C OKPY’KAIOIIEeH Cpeoii M BEIIECTBOM, H DHEPTUei

cucTeMa, KOTopasi 0OOMEHHBAETCS ¢ OKPY’KaIOIIEeH cpeloi sHeprueii, Ho He 0OOMEHHMBAETCS BELIECTBOM
cucTeMa, KOTopasi 0OOMEHHBAETCS ¢ OKPY’KaIOIIEH Cpeloi BEIECTBOM, HO HE 0OMEHHUBACTCS SHEPTHEH

Martemaruyeckas 3alKch 1-ro Hadana TepMOIUHAMUKH
Q=A+AU

Q=A-AU

AU =Q+A

AU =Q-A

DHeprus - 3T0 Mepa CIIOCOOHOCTH CUCTEMBI

coBepILIaTh padoTy

OTIaBaTh TETJIOTY BO BHEIIHIOIO CPELY

coBepIaTh paboTy U 00IIast KadeCTBEHHAs Mepa JBIKCHUS U B3aUMOICHCTBHS MaTepUH
OT/]aBaTh BEILECTBO BO BHEIIHIOKO CPEy

CBoiicTBa BHYTpEHHEH YHEPTUN CUCTEMBI B 00IIEM CIIydae
(YHKITUSI COCTOSTHUSI CHCTEMBI

(GyHKIHS Tporiecca

9KCTEHCHBHAS (YHKITHS

WHTEHCHBHAsI QYHKIINS

(GyHKIU, paBHAs TEIUIOTE IpoLecca

GbyHKnus, paBHas paboTe mporecca

abCOoMIOTHOE 3HAaUCHHE (DYHKIUH HEU3BECTHO

BBIpa)KGHI/Iﬂ, CIIPpaBCAJINBBIC AT PISOXOpHOﬁ TCINNIOEMKOCTHU Cv OJHOI'0O MOJIA NA€aJIbHOI'O Ira3a
¢ OH\.
0T
i OG\

S @T; P
.-’aU\.
b or AV
ad
8T},
C-R
P
AU+W

BBIpa)KGHI/Ie NEPBOro Ha4ajia TCPpMOJUHAMHUKHU, 3alITUCAHHOC C UCIIOJIb30BAHUEM pa6OTI)I cucTeMbl W M TEIUIOTHI rnpomnecca Q,

HUMEET BUJ

Q=AU-W
Q=AU+W
AU=Q+W
AU=Q-W
W=AU+Q
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BripaxeHus, crpaBesIUBBIC IS aAna0aTHYecKoro Iporecca ¢ upeanbHbIM TrazoM (W - pabora cucremsl, Q - Temiora
poriecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

[Ipomecc obpatumoro pacmmperns | MOJb HISATBFHOTO Ta3a OT 00beMa V1 0 oopemMa V2, B KOTOPOM H3MEHEHUE BHYTPEHHEH

9HEPruy rasza OyaeT HanOOIbIIIM:

aauabaTHIeCcKuit

HU30TEPMUYECKHUH

n300apHEIi

HU30TEPMUYCCKHUIT 10 00bEMA V1+0’5Vz’ 3aTeM U300apHBIi 110 V2

n300apHBIi 10 00BEMa V1+0,5V2, 3aTeM U30TCPMUICCKUIA 10 V2

Pabora cucteMsl mpu 00paTUMOM H300apHOM PACIIMPEHUH N MOJIb HACATBHOTO ra3a oT 00bEMa V1 1o o0bpéMa V2
PV - Vl)
nR(Ian— InVl)

0
—nCV(T2 - T1 )

Temmora mporiecca nMpu 00PaTUMOM HM30XOPHOM HArPEBaHUU N MOJIb MICATBLHOIO ra3a OT TEMIePaTyphI T1 JI0 TEMIIEpaTyphl
TszIpa)KaeTCﬂ Kak:
nR(T -T)
nR(InT,—InT )
nC(T,-T)
nC (T -T)
P 2 1

Mepoii 6ecriopsiika TEPMOJUHAMHUECKON CHCTEMBI SIBIISIETCS
SHTPOTIHS

OHTAJIbIINUA

BHYTPCHHSS SJHEPTUS

TeMIeparypa

VHTEHCHBHBIM CBOWCTBOM TEPMOJANHAMUYECKON CUCTEMBI SIBIISIETCSL:
TeMIeparypa

BHYTPEHHSSI DHEPIUs

00BeM

SHTPOITUS

B3aumHbIe TIEpeXo/Ibl TEMIOTH U pabOThI H3y4aeT
INEKTPOXUMHUS

XUMHUYECKasi KHHETHKA

(doroxumust

TEPMOTUHAMHKA

Baok 2

TepMoxumus - pazjiesl XUMUYECKON TEPMOJIMHAMUKH, TTOCBAILIEHHBIN UCCIIEI0BAHUSIM |
M3MEHEHHUsI BHYTPEHHEH SHEPTHH XUMHUYECKUX PEaKITHid

M3MEHEHHUS KOJIMYECTBA SHTPOIIUU XUMHUYECKUX pEaKIni

TEIIOBBIX A (HEKTOB XUMUUECKHX peaKIThit

MU3MCHCHHUS DJICKTPUICCKON paObOThl XUMHYCCKUX PEAKIUI
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Kaxwue nponeccsl MpoTeKaoT PU PaCTBOPEHHUH BEILECTB B Boje?
XUMHUYECKHE

¢dusnyeckne

XMMHUUYECKHE U (PU3HUECKHE

MEXaHUYeCKHUe

Kakas TepmonuHaMudeckas GyHKINS BEIpaskaeT n300apHBIi TeTIoBoit 3¢ dexT?
(AU)vqr
(AH)p:
(AU)sy
(AH)sp

Kaxk BrIpakaeTcst n306apHas TEIJI0OEMKOCTh?

dF
c=dT),
dG

c=(dT),
dH

C=( dT o
dH

c=(dT ),

Maremarudeckoe BBIPAXKCHHUEC JUIA SHTAJIBITNN

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

TemsoBo# 3 PeKT XUMHIECKOH peaKklny PaBeH:

CyMMe TeIUIOT 00pa30BaHMs IPOJYKTOB PEaKIMU U HCXOIHBIX BEIECTB, YMHOXKECHHBIX Ha CTEXHOMETPHYECKUE

K03 QULIHMEHTBI

Pa3HOCTH CyMM TEIUIOT 00pa30BaHUs UCXOIHBIX W KOHEYHBIX MPOAYKTOB PEAKLUH, YMHOXKEHHBIX Ha CTEXHOMETPHYECKUE
KOX(PHUIIHEHTHI

Pa3sHOCTH CyMM TEIUIOT 00pa30BaHMUs NMPOILYKTOB PEAKIMH U NCXOJHBIX BELIECTB, 0€3 y4eTa CTEXHOMETPHUSCKUX
K03(h(pUIKeHTOB

Pa3sHOCTH CyMM TEIUIOT 00pa30BaHuUs npOTYKTOB PEAKIMH M UCXOIHBIX BEIIECTB, YMHOKCHHBIX Ha CTEXHOMETPUYECKHUE
K03(h(pUIMECHTHI

TemnoBoit 3pPexT XUMUIECKOI PeaKIuK ONpeeNsieTcs Mo Gopmye
AH = Z:(Vi AH oﬁp.)ua\'. - Z:(VIAH oép.)npo()

AH =3 (v, AH,5,) 00 >(v,AH
AH = Z:(AH oop. )npod - Z“(AH o6p. )ucx.
AH = Z:(VIAH oop. )npod - Z:(Vi AH oﬁp.)ucx.

obp. ) ucx.

W3zobapnas TerutoemMkocTsb (Cp) BRIPAKAETCS] pABEHCTBOM:

ac, = 4H)
dT

ac, - 4(aU)
dT
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ac, = d(ar)
dT

ac, = 48V)
dT

W3zobapnas TerutoeMKkocTsb (Cp) BRIpAXKAETCS] pABEHCTBOM:

¢ =&
¢, -,
c. -,
¢, =D,

N3zoxopras temnoeMkocTs (Cy) BEIpaXkaeTcst paBeHCTBOM:

d(AH
AC, = (dT :
d(AH
ACy = (dT !
ac, - 8A0)
dT
d(AU
aCy = (dT :

B cootBerctBum ¢ 3akoHOM Jlebas, aTOMHasg TEIUIOEMKOCTh KPHCTAUIOB C OOBEMHOHM peméTKONH MPOMOpLUUOHATbHA aOCOOTHOM

TEMIIEPATYPE B CTECIICHU N, YKAXKUTE YHUCJIO N:
1

2
3
4

[Tpu o6paTuMomM N3006apHOM HATPEBAHHUH H]ICATHHOTO JBYXaTOMHOTO ra3a B KOJMYECTBE 2 MOJIb TeMIIepaTypa MOBLICHIIACH Ha
50 K. Temnora sToro mpouecca paBHa n'R, rae R — yHuBepcaibHas razoBasi IOCTOSIHHASA. Y KQXHUTE YUCIIO N

187

276

320

350

454

Omnpexpenute paboTy CHCTEMBI IPH 00OPATHMOM aIHa0daTHYECKOM PACIINPEHNH HICaIbHOTO OTHOATOMHOTO T'a3a B KOJMYECTBE 3 MOJIb, €CITH
Temiieparypa npu 3tom ymenbsinmiack Ha 40K. Oteer npencrasete B hopme n-R, rae R — yHuBepcanbHas ra3oBas NOCTOSIHHASI. BBEIUTE
YUCIIO N

30

125

180

247

264

Buok 3
IMonnerit muddepenmman saeprun [ 166ca dG MHAMBHIYATLHOTO BEIIECTBA UMEET BU]L
TdS + VdP
TdS - PdV
VdP — SdT
-PdV - SAT

YacTtHas mpou3BOIHAS SHEPTHH | eTbMIoJIbIIa MHINBUAYAIFHOTO BEIIECTBA [0 TEMIIEpaType IPH MOCTOSIHHOM 00BheMe paBHA
-P
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\Y
-S
=l

3T/,

H3menenune OHEPIrun I'u66ca Ipyu HU30TEPMUYCCKOM paCHIMPCHUU 1 moib HUACAJIBHOIO ABYXAaTOMHOI'O ra3a B HWHTCPBAJIC

00BeMOB V1 - V2 npu TeMmepatype T
3 RTIn A
2R

.
—ERTIn—2

1

V.
RT_ %
"
RTln5
7
- R?’lnE
Vl

YPaBHeHI/IC FH66C3-FGHLMFOHBH3 MOXXET UMCTh BU (BOSMO)KHO HCECKOJIbBKO BAPpUAHTOB IIPABUJIBHOT'O OTBCTa)I

g =VdF - SdT
e
T __H
a7 |~ T
F
G:HH‘{E]
aT ),
AG
a? e
ar | T
F
P i
R 2

AG=AH +T[%J
ar b

XUMHYECKUE PeakiiH, Uil KOTOPhIX CTaHIAPTHOE MU3MEHeHHe dHepruu ['mdOca Ooibllie CTAaHJAPTHOTO U3MEHEHMSI SHEPIHU
lenpmrombia (M13MeHEHHEM 00beMa KOHICHCHPOBaHHBIX (Da3 peHeOpeys):
Ca(OH) +CO_=CaCO, +HO
2(p-p) 2(r) 3(r8) 2 (%)
CaO, +CO_ =CaCO
(tB) 2(r) 3(tB)

2AsH. =2As +3H
3(r) (1B) 2(r)

Pb +PbO =2PbO(T

(TB) 2(TB)

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

Si_ +2Li O =Si0O_  +A4Li
(tB) 2 (tB) 2(tB) (tB)

CBolicTBa XUMHYECKOTO TIOTEHI[HANa KOMIIOHEHTa CHCTEMBI B 00IIEM Cllydae:
(YHKIHMS COCTOSIHUSI CHCTEMbI

(GyHKIHA Tporecca

9KCTEHCUBHAs (PYyHKITUSL

WHTEHCHUBHAsK (QYHKIHS

(byHKIMS, paBHAs TEILIOTE Mpolecca

¢dyHK1Ms, paBHas pabote mporecca

a0bcoJroTHOE 3HaUeHHe (QYHKIIMU PaBHO MaplHalbHON MOJIbHOM sHeprun ['nb6ca
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Temnnoconaep:xanue pacuIMPEHHON CUCTEMBI — 3TO -
SHTPOMHUS

SHTAIIBIIHA

BHYTPEHHSS SHEPTUs

TemIepaTypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJAUHAMHYCCKON CHCTEMBI SBIISICTCS:
TeMIeparypa

JaBJICHUE

00BeM

KOHIICHTPALHSI

BsanMHbIe TIepexobl TETUIOTH B pabOTHI H3y4YaeT:
INEKTPOXUMHUS

XUMHYECKash KHHETHKA

dboroxumust

TEPMOJUHAMHKA

JKuBas kieTka sBisieTcs:

OTKPBITON TEPMOJIUHAMHUUYECKOH cucTeMoi
3aKpBITON TEPMOJUHAMUYECKON CUCTEMOM
H30JIMPOBAHHOM TEPMOIMHAMUYECKON CUCTEMOM
HE SIBJISIETCS TEPMOIMHAMMYECKON CUCTEMOM

[Ipu mpoTekaHNH peaxIiu N2+3H222NH3

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

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

237,7 x]x/Moimb

-345,6 xJIx/M0ITb
-541,4 xJIx/MoIb
-809,6 xJI>x/MOJIb

PaccunTath KanopuiHOCTh MPOAYKTa, coaepxartero B 100 r mpoaykra 11,6 r 6enkos, 0,3 rxupoB u 5,0 T yrieBoJ0B. KAIOPHIHHOCT OEITKOB
U yraeBoaoB — 17,1 Kmk/T, skupos — 38,8 Kmx/T

228,8 x/x/100r

375,23 xIx/100r

295,5 xIx/100r

669,12 xJIx/100r

Baok 4

YKaxure MPU3HAKH XUMHYCCKOTO PABHOBECHS, €CJIM B Ka4eCTBE KpUTepus ucmobs3yercs: Ci = const:
KWHETHYECKUH (IMHAMHYECKUH);

tepmomunamuueckuit (T = const, P = const);

tepmoaunamuueckuit (T = const, V = const);

koHieHTpaiponnsiid (T = const, V = const);

koHIeHTpaionnsiii (T = const, P = const).

VKaKuTe MPU3HAKA XUMUYECKOTO PABHOBECHSI, €CIIH B KAUECTBE KPUTEPHUS HCIOIB3YeTCs pi = CONSt:
KHHETHYCCKUH (IMHAMIYCCKUH);

tepmomunamuueckuit (T = const, P = const);

tepmoaunamuueckuit (T = const, V = const);

KoHIeHTparronusii (T = const, V = const);

KoHIeHTparonHsli (T = const, P = const).
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—

VKaxuTe MPU3HAKA XUMHUYECKOTO PABHOBECHSI, €CIIM B KAUECTBE KPUTEPHS UCIIONIB3yeTesT U = U:
KUHETHYECKUH (TMHAMUYECKHi);

tepmomunamuueckuit (T = const, P = const);

tepmomuHamuueckuit (T = const, V = const);

KoHIeHTparonHbIii (T = const, V = const);

KoHIeHTpaiuonHsbIit (T = const, P = const).

Vkaxure IMPpU3HAKW XUMHUYECKOT'0 paBHOBECHS, €CJIM B KAYECTBE KPUTCPUA UCIIOJIB3YCTCA AG r =0:

KWHETUYECKUH (JJMHAMHYECKUil);
tepmoaunamuueckuii (T = const, P = const);
tepmoaunamuueckuii (T = const, V = const);
KoHIeHTparwonHbiii (T = const, V = const);
koHueHTpaiponnsiid (T = const, P = const).

Vkaxunre MNPpU3HAKA XUMHUYCCKOI'0 paBHOBECHS, €CJIIM B KAYCCTBC KPUTCPUA HUCIIOJIb3YCTCA AAT = O .

KUHETHYCCKUH (TMHAMUYECKHN);
tepmomunamuueckuit (T = const, P = const);
tepmoaunamuueckuit (T = const, V = const);
KoHIeHTpalonHsii (T = const, V = const);
KoHIeHTpalorHsIi (T = const, P = const).

Tums! paBHOBecHi B 00paTUMBIX Ipolieccax, nporekatomux mo cxeme NHsqpy + H20p — NH4OHp):
TUpaTanys BelecTBa;

TUPONN3 IO KATHOHY;

TeTepOTreHHAsI XUMUUCCKast PEaKIIus;

TOMOTCHHAsI XHMHUCCKast PEaKIns;

PAcTBOPEHNE U JUCCOIMANS MAIOPACTBOPHMOTO B-Ba;

Tunsl paBHOBECHiT B 00paTHMBIX MpOIIEccax, MPoTeKarmux mo cxeme Hary+ Clary — 2HClpy:
THApATalLys BELIeCTBa;

reTeporeHHas XUMUUYEeCKas peaKIus;

TOMOTeHHAsl XUMHYECKast PEeaKmus;

3IEKTPOTUTHIECKAs! AUCCOIUAIIHS;

PACTBOPEHHE M JIUCCOLHAINS MAaIOPACTBOPHIMOTO B-Ba.

Tuns! paBHOBECHIT B 00paTUMBIX MpoIleccax, MPOTEKaoIMX 1Mo cxeme Mg (2;) + H20( — MgOH Erp) +H (+p) :

Truaparanus BEIIECTBA,

TUAPOJIN3 11O KaTUOHY,

TUAPOJIN3 IO aHUOHY,

TOMOI'CHHAasA XUMHUYCCKasA pCaKId;

PaCcTBOpCHUC U JUCCOHAUS MaJIOPpACTBOPUMOI'O B-Ba.

Tumsl paBHOBecHi B 00paTUMBIX Ipoleccax, nporekaromux 1o cxeme CuSO; - 5SH20x) —CuSO4u+5H20
TUApaTalys BEeLleCcTBa;

JeTHApaTalys BelleCcTBa,;

reTeporeHHas XUMHUYeCKas peaKius;

TOMOTEHHAs! XUMHYECKast PeaKmus;

PAcTBOPEHHE M JIUCCOIHAINS MalTOPaCTBOPHIMOTO B-Ba.

TwuIel paBHOBECHIA B 0OpaTUMBIX TIporieccax, mporekarorux mo cxeme CaCl o + 6H20¢g — CaCly - 6H20:
ruapaTtanys BEIIECTBA,

JeTHpaTausi BEIEeCTBa;

TEeTEPOrcHHast XUMHUYICCKas peaKIusi;

TOMOTC€HHasA XUMUYECKas peakius;

PAacTBOPEHHE M AMCCOLMALHS MATOPACTBOPHMOTO B-Ba.
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Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

Tumnel paBHOBeCcHH B 00paTHUMBIX IpoLieccax, npoTekaromux no cxeme HaPOyp) — H (+P) + HPO Z(p) :

THApATaLis BELIeCTBA;
reTeporeHHas XUMHUYeCKas peaKius;

TOMOTCHHAsl XUMHYECKast PeaKmus;

ANIEKTPOIUTHYECKAsT TUCCOLHALINS;

pacTBOpPEHNE U AUCCOLMALINSA MAJIOPACTBOPUMOTO B-Ba.

Tunel paBHOBECHIT B 00paTUMBIX MpoIieccax, mpoTekarnmx 1mo cxeme PO izp) +H20 ,, — HPO ﬁ(p) +O0H,:

ruapartanys BEIIECTBA,

TUAPOJIN3 11O KaTUOHY,

TUAPOJIN3 IO aHUOHY,

TOMOI'CHHAasA XUMHUYCCKas pCaKIs;
QJICKTPOJIUTUYCCKAA Jucconuanus.

TepMO,I[I/IHaMI/I‘IeCKOG YpaBHCHUS, OTPpAKAOIINC BIUAHUC U3MCHCHUC TEMIICPATYPhI IIPU chonst, Ha COCTOAHUEC XUMHNYCCKOI'O

PaBHOBCCHS:
AG(T)==RTINK,+RTInII,_

AA(T)=—RTInK¢ +RTInIl,_

dinKp _AHp
dT RT?2

dinKe AUy
aT RrT2

dinK,  Av

dP P

TepMO,I[I/IHaMI/I‘{eCKOG YpaBHCHUA, OTpaXaromKne BIWAHUC U3MCHCHUC TEMIICPATyphbl IIpHU V=C0nst, Ha COCTOSHHUC

XUMHUYCCKOI'0 paBHOBCCHUS:
AG(T)=-RTINKy+RTInIT,_

AA((T)=—RTInK¢ +RTInI_

dInKp AH[
aTRTZ
dinKe AUy
a7 Rr72
dinKy,  Av
P P

TepMOI[I/IHaMI/I‘IeCKOE YpaBHCHUA, OTpaKaroUIUE BIMAHUC U3MCHCHUC NAaBJICHUA TIPHU T= ConSt, Ha COCTOAHHEC XUMHUYCCKOTO

paBHOBeCHS:
AG(T)=—-RTInK,+RTInIT,

AA((T)=-RTInK¢ +RTInIl_

dinK, AH;
T RT2
dinke _ AUy
dT _RTZ
dinKy  Av
P P

TepMonnHaMu4eckoe ypaBHEHHUS, OTpaKarollpde BIHMSHHWE M3MEHEHHE cocTaBa mpu 1 = const, P = const, ©a cocrostHme

XUMHUYECKOT'O PABHOBECHSA:
AG((T)=-RTInK g+ RTInIT,_

AA((T)=-RTInK¢ +RTInI_

din Kp _ AH
dT RT?2
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dinKg AUy

dT  RrT2
dinKy  Av
PP

TepMOL[I/IHaMI/I‘{eCKOC YpaBHCHUS, OTpaXarollue BIIMAHHUC HM3MEHCHHUE COCTaBa IIpU T = const, V = const, Ha cocrosHUE
XUMHUYECKOI'0 PaBHOBECHA:
AG(T)=—RTInK,+RTInMp_

AA(T)=-RTInK¢ +RTInM_

din Kp AH;
dT  RT2

dinKg AUy
dT  R72

dinkKy _ Av
dP P

BeipaxkeHne KOHCTAHTHI paBHOBecHst AJIs peakuun Fex03 + 3Haw — 2Feq + 3H20ry (Trma aA + bB — qQ + dD):
K, = Po

P pb
PB

Beipaxenune konctautsl paBHoBecust 1ust peakun 2COry + SOxr) — Sepoms) T 2COxr (Trma aA + bB — qQ + dD):

_PoPo
P Pa-Pg
Pd
Kp:%

F)B
Po
" PAPe

Py PS

K, = QbD
PB

d

Pg-PS

KP: a pb

P&-PR

Beipaxkenne KOHCTAHTBI paBHOBecHst st peakiuu CSap + 302 — COx¢y + 2SOy (Tma aA + bB — qQ + dD):

Cq-Cp
e~ CaCa
A “B
_PoPp
P Pa-Pg
pd

Kp: aD
PAPB
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d
 _ParPo
p Pb
B
q pd
y _P§-PD
P a pb
Pa-Pg

Beipaxenue koHcTaHThl paBHOBecust s peakuun 2CrClsyy + 3Hayy — 6HCly + 2Cr (Tuma aA + bB — qQ + dD):
_PoPp
P~ py-Pg

K

Beipaxenune koHcTaHThI paBHOBecust st peakuun 4NH3 + 5054y — 6H20(r) + 4NO(y (Tuma aA + bB — qQ + dD):
Co-Cp

c

~pa.pl

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

pd
K, Z_Db
PB
P
Kp =02
PB
K,=1
q
_Po
Kp =—
Pe
PD
Kp =—
PA

Cq-Cp
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d
K _PQ-PD
p b

Pe

q pd
K _PQ Pp
P a pb

Pa-Pg

BeIpaxkeHne KOHCTAHTBI paBHOBecHst st peakuun SiOa) + 2Mgr) — 2MgOx) + Si) (tuma aA + bB — qQ + dD):

:cQ.cD
¢ Cca-Cp
P
Ko =pep
A B
K _ PyPp
p Pb
B
K,=1
d
« _Pg-PD
P Ha pb
Pa-Pg

Bripakenue koHcTanthl paBHoBecust it peakiui CH3OH ) + CH3COOH (;,—CH3COOCHs3p) + HoOg (Trma aA + bB — qQ
+dD):

Co-Cp

Bripakenune koHctantsl paBHoBecust 1uist peakind CHCl3 + Clyry — CClyp + HCl(r (Tima aA + bB — qQ + dD):
Po

IIpu HEKOTOpPOH TeMIepaType B CUCTEME A(r)+ B(r) ‘:»C(l_) + D(r)’ HAXO/IAIICHCSA B XUMHUYECKOM PAaBHOBECHH, KOHIICHTpANU A,

B, C u D coctaBunu cooTBeTCTBEHHO 6, 2, 4 1 3 MoJb/11. KakoBa KOHCTaHTa paBHOBECHS IIPH JaHHOW TeMIIEpaType
1
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0,5

CooTHomeHne Mex 1y koHcTaHTamu paBHOBecHs K, u K. st peakiun SOy ry + Clyry — SO2Cly
Kp=Ke

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

CootHoureHne Mexay KoucTanTamu paBHoBecHst K, u K 1t peakiun Spows) + O2r) — SOxr):
K,=K

K.=K, (RT)®
K,=K.-RT
K.=K, RT

CooTHorrenne Mexy koHcTaHTamu paBHOBecus Kp n Kc mist peakumn 3Ho ) + Nogy —2NHs:
K,=K¢

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

CoorHormienue Mexay koucrantamu pasHoBecus Ky u K ms peakiun PClsigy —PClsy + Clyy:
K,=Kc

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

CooTHomeHne Mexay koHcTanTamu paBHoBecus Ky u K st peakiun FeClsi + 6H20) — FeCls - 6H20):
K=K

K,=K(RT)®

K.=K, (RT)?

K.=K, (RT)®

CootHomenne Mexay koHcTanTamu paBHoBecust K, u K st peakiim CeHery + 3Hom — CoHizg:
K=K, (RT)?

Ky, = K(RT)®

Kp=K.-RT

K.=K, RT

CootHomrenne Mexay koncTantamu pasHoBecHst K, u K s peakmun CeHery — 3C2Hom:
K= K(RT)®

K= K (RT)?

K=K, (RT)?

K.=K, (RT)8

CootHomrenne Mexay koHcTanTamu paBHoBecust K, u K st peakim CuSOy - 5H20) — CuSOy0+ SH20m:
K, = K (RT)®

K= K(RT)?
K, = K(RT)?
K.= K, (RT)®

CooTHouieHre Mexay koHctantamu paBHoBecus Ky u K s peakiun 2Fe(OH)3 — Fea03u + 3H20¢y:
K,=K¢

K=K, (RT)®

Ky= K(RT)®

K.=K, (RT)®
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CoorHomieHre Mexay koHctantamu pasHoBecus K, u K ms peakiun CaCl, - 6H20) —CaCly + 6H20
K,=K¢

K= K(RT)®

K.=K, (RT)8

K=K RT

Martemaruyeckoe BBIPAXKCHUC YPAaBHCHUA u306apbl XUMHYECKOMN pe€aKkuru B HHTeraHbHOﬁ (bOpMeI

ey _AH (11
K, RI(T, T,

Ke, AU(1_1
K R(T, T,

In
€1
din Ky _AH,
dT  RT"
dinK, AU,
dT  RT?

Maremartnyeckoe ypaBHEHHE U300apbl XUMIUIECKOH peakiuy B quddepeHnnansHoi Gopme:

.nsz:AHr(l_lj

Ky, R\ T,
dinK, _ AH,
dT RTT
dink, AU,
dT  RT?
AA, =-RTInK,

MaremMaruaeckoe BBIPAKCHUC U30X0Pbl XAMHYICCKOM pCaknuun B HHTel"paJ’IBHOfI (l)OpMCZ

Kp, _AH (1 1
K, RI(T, T,

In
P1
2011

K, RI\T T,
dinK, _ AH,

dT RT"
dinK, AU,

dT  RT?

MaremaTtnyecKkoe BEIpaKEHNE U30X0pbl XUMUIECKON peaknny B auddpepeHnnanbHon popme:

n ez :AUr[1 1}

K, R T,
dinK, _ AH,
dT  RT'
dinK, AU,
dT  RT?
q d
K,=Fo Pp
P2 .pp

MateMaTHuECKOE YpaBHEHUE U30mepMbl XUMUUECKON peakuuu npu P=cons:

Pd-pg
AG=RT|In-2—2 K,
PA -PB
AA, =-RTInK,
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p

P2 .Pg

K
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MaremaTtiyecKkoe BEIpOKCHUE YPaBHEHHS u3omepmol ipu V=CONst:

q d

pd.p
AG=RT| 22 K,
Pa -Pg
cd .cg
AA, =-RTIKg+RTIh—2—
ca -ch

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

Maremartndyeckoe BEIpaKCHUE YPaBHEHHS u3omepmul XuMmieckoi peaknun npu AG=0:

Pd . Pd
AG=RT|IN-2-2 _Ink
a b p

Pa -Pg

d
cd.cg

AA, =-RTINK; +RTIn—2—

ca -ch
AA, =-RTInK,
AG, =-RTInK,

MaremarnyecKkoe BEIpaKeHNUE YpaBHEHHS u3omepmul XuMmueckoi peaknun npu AA=0:

d
C-Ch
AA; =-RTInKg+RTIn—2——
ci-ch
pd . pd
4G =RT|In-2—2 _InK,
P2 .PS

AA; =-RTInK,
AG, =—RTIhK,

MateMaTHuecKoe BeIpaskeHHe ypaBHEHUS 3aBUCUMOCTH Ky oT P:

K P
In—2 — Ayln—L

X1 P2

ke AU (1 1
K, RI\T, T

ey

K,.=_x =~
P2 .p2

p

Maremaruueckoe BBIPa’KCHUE 3aKOHA HeﬁCTByIOHIPIX Macce IJ1s1 paBHOBECHSA B UJCAJIbHBIX CUCTEMAX

q d
K =Po-Pp

p - -

P2 .Pp

ppe _AH (1 1
K, R T T
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In = - ——

KCl R(T, T,
In—2 = AvIn P
Xl PZ

PactBopsI - 3TO

JBYXKOMITOHEHTHBIE TOMOT€HHBIE CHCTEMBI
MHOTOKOMIIOHEHTHBIE TOMOTEHHBIE CHCTEMBI

CMECH HECKOJIBKHX BEILECTB

CHCTEMBI, IPH 00pa30BaHUH KOTOPBIX BBIACISETCS TEIIOTA

KonnuraTuBHEIMM CBOWCTBaMM PaCTBOPOB Ha3bIBAIOTCS TaKKe, KOTOPBIE ONPEIEIISIOTCS
MIPUPOOH YaCTUL]

KOHIIEHTpalMeH yacTull

pa3MepoM 4acTHLL

IIPUPOJOY PaCTBOPUTEIIS

Kakoe ypaBHEHHE TPpaBIIIBHO TIEPEIAET CBA3b MEXKIY H30TOHHYEeCKNM Kodddurmentom Bant-I'odda u crenensio
JHCCOIMAINH c1aboro 31eKTponnTa’?

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

AHOMaJsbHas OJBIKHOCTh HOHOB THIPOKCOHHMS B BOJHBIX PACTBOPaX OOBSCHSETCS:
AMEKTPOPOPETHICCKUM IPPEKTOM

penakcanoHHbIM 3 dexkTom

YMCHBIICHHEM BSI3KOCTH PacTBOpa

CHM)KCHHEM CTETICHU TUCCOLMALH

YBEJINYCHUEM CTETICHH THUCCOLMAINH

sctaeTHHIM MEXaHU3MOM TIepEeHOCca MPOTOHA

yBEJIMYEHUEM KUHETHYECKOM IHEPTHH HOHOB

3HayeHHE, KAKOr0 CBOMCTBA JJOJDKHO OBITh M3BECTHO JJIS pacuyeTa CTEIEHH JUCCOIMAIINY C1ab0ro JIEKTPOJIUTA B PACTBOPE
JAHHOW KOHIIEHTpaIuu?

MOBBIIIIEHUE TEMIIEPATyPbl KUIIEHUST pacTBOpa

TEIUIOTa 00pa30BaHMs PacTBOpa

KOX(PHUIHEHT MPETOMIICHUS PACTBOPUTEIS

BSI3KOCTb pacTBOpa

TeMIlepaTypa 3aMep3aHus PacTBOPUTENS

3HaveHHe, KaKoro CBOMCTBA JIOJDKHO OBITh N3BECTHO /IS pacdyeTa CTENEeHH UCCOLMANUH C1aboro 3JIEKTPOIINTa B paCTBOPE
JAHHOU KOHIICHTpaIuu?

MapIHAIEHBINA MOJBHBIH 00BEM PaCTBOPUTEIS

YZAEJBHBIN BEC pacTBOpa

TeMIepaTypa KAIeHHUs PacTBOPUTEISA

KOX(QQHUINEHT aKTUBHOCTH PACTBOPUTEIIS

MOHMKEHUE TEMIIEPATypPhl 3aMep3aHUs pacTBOpa

3HaveHHe, KaKOro CBOMCTBA HY>KHO 3HATH JUISl pacyeTa CTENEHH ANCCOIMAIMI CI1a00ro JIEKTPOJIMTA B PACTBOPE JTaHHOM
KOHIIEHTpanuu?

yZenbHas TEeII0EMKOCTh

TerIoTa 00pa3oBaHMs

OCMOTHYECKOE JJABIICHUC
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PactBop KuImuT Npu TeMIepaType:

OoIbIEH TEMIIEpaTyphl KUIIEHHUS PACTBOPUTEIS

PaBHOM TeMIepaType KUIMEHUs PACTBOPUTEIS

HIDKE TEMIIEpaTyphl KUIIEHUS. YUCTOTO PaCTBOPUTENS

IIpU CpeAHel TeMIlepaType KUIIEHUsI MeX Iy TeMIlepaTypaMy KUIIEHUs] pACTBOPUTEINS U paCTBOPEHHOI'O BEILECTBA

Kakue Benn4uHbI CBsI3aHBI 3aKOHOM MOHHOM CHITBI?
WOHHAs CHJIA ¥ TIOJIBHKHOCTh

KOHLIEHTPALHSL U AJIEKTPOIIPOBOAHOCTD

WOHHAs CHJIa M YUCTIa TIepeHoca

3apsi MOHA U KOHLCHTPaLs

HMOHHAS crja U K03 (QUITMEHT aKTHBHOCTH

Pa36aBieHHBIN pacTBOp PAaCTBOPEHHOT'O BELIECTBA 3aMEP3acT IPH TEMIIEpaType:

OoJIbILIeH TEMIIEpaTyphl 3aMep3aHusl PACTBOPUTEIIS

paBHOI TeMIepaType 3aMep3aHus paCTBOPUTEINS

HIDKE TEeMIIEpaTyphl 3aMEeP3aHUsI YUCTOTO PaCTBOPUTENS

IIpU CpeaHel TeMIlepaType 3aMep3aHus MEeXIy TeMIIepaTypaMH 3aMep3aHus paCTBOPHUTENS U PACTBOPEHHOTO BEIleCTBa

PactBopuMOCTB — 3TO -

KOHIIEHTpaLUs pacTBOpa

MaKCHUMAJIbHO BO3MOJKHAsI KOHLICHTpAaUsA pacTBoOpa
KOHIICHTpAIUs HACBIIIEHHOTO PacTBOpa

CKOPOCTh PaCTBOPCHHUS BELIECTBA

JlaBreHune mapa Haj pacTBOPOM:

BBIIIC JaBJICHU NTapa HaJQ YUCTBIM PACTBOPUTEIIEM
HWKE JaBJICHUA NTapa HaJ YUCTBIM PaCTBOPUTEIIEM
PaBHO JaBJICHUIO ITapa HaJl YUCTBIM PaCTBOPUTEIIEM

PactBop 3amep3aer npu Temneparype:

GosbLIIeH TeMIepaTypbl 3aMep3aHusl PACTBOPUTEILS

paBHOI TeMnepaType 3aMep3aHusi PaCTBOPHTENIS

HIDKE TeMIIEpaTypbl 3aMep3aHus PacCTBOPHUTEIS

IIpH CPEHEH TeMIepaType Mexay TeMIIepaTypaMH 3aMep3aHus PACTBOPUTENSL M PACTBOPEHHOTO BEIIECTBA

Bribepure HEBEpHBII OTBET: AJIEKTPOIUTAMH MOTYT OBITh BEIIECTBA -
TBepAble

KHAKNE

ra3oo0pa3Hble

TeMmneparypa KUIeHuUs: — 3TO TEMIIEPATYPA, IIPU KOTOPOM:
KUAKOCTh UCTIapsACTCA

KHUIKOCTh OBICTPO UCTIAPSIETCS

Hap006pa3OBaH1/Ie IPOUCXOIUT BO BCEM o0beMe KUIKOCTHU
JaBJICHUE NTapa XUJKOCTH CTAHOBUTCSA PABHO BHEIIHEMY J1aBJICHUIO

IloBblIIEHNE TEMIIEPATYPbl YBEINUMBAET B3aUMHYIO PaCTBOPUMOCTD BELIECTB:
BO BCEX CiIydasx

TOJILKO KOTI'JIa IIPOLIECC PACTBOPEHHSI DK30TEPMHUUECKUI

TOJIBKO KOI'ZIa IIPOLIECC PACTBOPEHUS SHIOTEPMUYECKUI

IIpU YCJIOBUU YBEJIMYECHMSI SHTPOIIUU

VY TBepKIeHHUs, CIIPABEUINBBIE JUIS 30YIUTHOCKOIIMYECKOH KOHCTAHTHI:

3aBUCUT TOJBKO OT CBOMCTB PaCTBOPUTEINS

3aBHCUT OT CBOMCTB paCTBOPUTENSI U PACTBOPEHHOIO BEIIECTBA

3aBUCHUT OT CBOMCTB PacTBOPUTENS U KOHLEHTPALIUU PacTBOpa

3aBHCHUT OT TEMIIEPATyphl U KOHIICHTPAIIMX PacTBOPA

YBEJIMYHMBAETCS C POCTOM COOTHOIICHHUS YAEIbHOM TEIUTOTHI HCIIAPEHHS K KBaIpaTy TeMIIePaTyphl KUIICHHUS
YMEHBIIAETCS ¢ POCTOM COOTHOLLEHUS YIEIbHON TEIUIOTHI UCIIAPEHUS K KBaJlpaTy TeMIEpaTypbl KUIIEHUS
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Mertopx uccnenoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAaHHBIM Ha CPABHEHUH TEMIIEPATyphl Hadala KAIICHHI pacTBoOpa U
TEMIEPATYPBI KUIIEHUS PACTBOPUTEIIS IPHA ITOCTOSIHHOM JABJIICHUU:

KaJOpHMETPHS

KPHOCKOIIUS

OCMOMETpHS

TEH3UMETPUS

30yITHOCKOTIHSA

¢dotomeTpust

MeTton uccienoBaHus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIN HAa H3MEPCHHM HW30BITOYHOTO JABJICHUS, MPUIATAEMOTO K
pacTBOpy M OCTaHABIHBAIOIIETO CAMOIIPOHM3BOIBHEIA ITEPEX0] MOJIEKYJ PACTBOPHUTEINS Yepe3 IMOIYIPOHUIIAEMYIO MEMOpaHy B
pactBoOp:

KaJOPHMETPHS

KPHOCKOITUS

0CMOMETpHS

TEH3UMETPUS

30yIUTHOCKOTIHS

¢doromeTpust

[ToBbiieHWe TeMmnepaTypbl Hadana KHUIEHHs pa30aBIEHHOTO PAacTBOpa HEJIETYYEro pacTBOPEHHOIO BELIECTBA B JIETy4YeM
pacTBopHTENiE IO CPABHEHHUIO C TEMIIEPATYPOil KUIEHHs pacTBOpUTeNs Bhipaxkaercs Gopmynoit AT = iEm. bykBoit m B aToif
(dbopmyrie o0o3HaUCHA:

Macca pacTBOPUTEIIS

Macca paCTBOPEHHOTO BEIIECTBA

Macca pacTBopa

MOJIIpHasi KOHIEHTpalus paCTBOPEHHOI'O BEIICCTBA

MOJIJIbHas KOHIIEHTpalus paCTBOPEHHOI'O BEHICCTBA

YHUCIIO MOJIb PACTBOPCHHOT'O BEIECTBA B PACTBOPE

Yro o3HauaeT TepMuH "Kprockonus'"?

SIBJICHUE MOBBILICHHSI TEMIIEPATyphl KUIIEHHUS PAcTBOpa IEKTPOIUTA
SIBTICHUE TTOHIDKEHUS TEMIIEPaTypPhl 3aMep3aHusl pacTBOPOB

SIBIICHUE KPUCTAIUIU3ALUU PACTBOPUTEISI U3 pacTBOpa

paboTa 0XJIaANTEIbHON CMECH U3 COJIU U JIbJA

W3zoronnueckuii koaduuuent Bant-I'odda ato nonpaska, yuuTsiBaromasi:
YBEJIIMYEHUE PAaBHOBECHOIO JIABIICHUSA ITapa HAJl YMCTBIM PACTBOPUTENIEM IIPH HATPEBAHUH
HETIOCTOSHCTBO OABJICHUA IIPU HAIPEBAHUU WU OXJIAXXKICHUU pacTBOpa

pas3nn4aue MOJIIPHBIX MacC pacTBOPUTEINS M PACTBOPEHHOIO BEIIECTBA

M3MEHEHHE YHCIa YACTHIL B PACTBOPE MPH JUCCOLMALINN HITH aCCOIMAIIH MOJICKYIT
W3MEHEHHE TUIOTHOCTH PAacTBOPA MPH AUCCOLMALIMH HITH aCCOLUAIIMH MOJIEKYT
M3MEHEHHE M30TOITHOTO COCTaBa MOJICKYI PACTBOPEHHOTO BEIlIECTBA

BLI66pI/ITe BBIPAKEHUE, KOTOPOC MOKET UCIIOJb30BATHCA JIA ONPCACIICHUS Kaxcymeﬁcs; MOJ'IHpHOﬁ MaccChbl paCTBOPEHHOT'O
BEIICCTBA KPUOCKOIMUYECKUM METOAOM:

M=Mzx+Mx,
10008AH
M= m
RT,
M= 10008g,
gl‘&?;m
B g, 8T

P
4 1000,

gl"&" Tms
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HonHas cuia pacTBOpa BRIPAKAETCS Yepe3 MOJISUIbHOCTH HOHOB m_ 1 KX 3apSIbI zi(bopMynoﬁ:
2
Z(mizi)
2
Zlmizi
l/22‘.rnizi
2
l/22(mizi)
2
I/ZZJmiZi

Paznesn «QekTpoxuMus»

Kaxkoii 3 mepedncneHHbIX THIIOB IPOBOJIHIKOB OTHOCUTCS K IIPOBOJHUKAM BTOPOTO poza?
METaIIbI

MIOJTYTIPOBOTHUKH

HMOHHBIE IPOBOJHUKH

H30JIATOPHI

3NEeKTPOHHO-MOHHbIE TPOBOIHUKHI

Kaxum u3 OPUBCACHHBIX ypaBHeHI/Iﬁ OIIPEACIIACTCA CBA3b MCIKAY y,Z[eJ'IBHOfI M DKBUBAJICHTHOU SHGKTPOHPOBOZ[HOCTHMI/I?

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

Kax uzmensieTcst yenbHas 3JIeKTPOIPOBOIHOCTh PACTBOPOB JIEKTPOIUTOB C POCTOM KOHIICHTPAITUH?
OCTAeTCs MOCTOSTHHOMN

YMEHbIIAETCS

YBEJIMUHUBAETCS

JUISL OIHUX BEIIECTB PacTeT, AJIsl APYTUX YMEHBIIAETCS

MIPOXOJUT YEPE3 MAKCUMYM

HpaKTquCKoe MMPUMEHCHUEC BJICKTPOIPOBOJHOCTH - OIIPEACIICHUE CTCIICHU JUCCONHUAIUN JJICKTPOJIMTA I10 (bopMyne:

a=A A

UeM 00BsICHACTCS YBETUYEHUE YACTBHON IEKTPOIPOBOJHOCTH PACTBOPOB AJIEKTPOIUTOB C POCTOM KOHIICHTPAIHH?
YBEJIWYEHHUE 3apsAaa HOHOB

YMEHBIICHHEM JJIEKTPUIECKOTO B3aUMOICHCTBUS HOHOB

YBEITMUEHHEM CTETICHU JUCCOITUAITTT

YBEIMYCHHEM YHCIIa HOCUTENEH TOKa B pacTBOpe

YMEHbBILIEHUEM TUIOTHOCTH U BSI3KOCTH pacTBOpa
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Kak m3MeHsieTcs S5KBUBAJICHTHAS HIIEKTPOIIPOBOAHOCTD BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB C POCTOM KOHIICHTPALIUHU?
0CTaeTCs MMOCTOSHHOMN

YMEHbILIAETCS

YBEIMYUBAETCS

JUTSL OTHUX BEIIECTB PacTeT, AJIsi APYTUX YMEHBIIAEeTCS

MIPOXOJUT Yepe3 MaKCUMyM

Kakoii 3aK0H JICKHT B OCHOBE OJTHOTO M3 METOJIOB SKCIICPUMEHTAILHOTO OMPENCICHUS Ay JUIS CIAOBIX 3JICKTPOIUTOR?
3aKoH pa3basneHus OcTBaIbaa

3aKOH HE3aBUCUMOCTH JIBH)KEHNS HOHOB

npenensHBI 3akoH Jlebas Konppayma

3akoH Papanes

3aKOH HOHHOM CHJIBI

Kakoe ypaBHeHHE BbIpa)kaeT CyIIHOCTh 3aKOHa pa3BeneHus OcTpanbaa?
C,-C.
Cc

K=
_Ae

“ %

a, =/10—a-\/2

2
(24

T l—a)V
A, =1+

K

e}

(I+, |. - mOABMIKHOCTH KATHOHOB U @aHHOHOB)

Z[J'IH KaKOﬁ prHHI)I HOHOB, HpI/IBe}IeHHI)IX HHWXKC, HpI/I6HI/ISI/ITeHbHO OJNHAKOBBI HOZ[BI/DKHOCTI/I?
K*, NH4*, NOs~, CI”

K*, Li*, Na*, OH"

H*, NH4*, Li*, OH"

CHsCOO", Br-, OH™, NO5~

Li*, Na*, K*, Rb*

Jliist u3MepeHust IMEKTPOIPOBOHOCTH PACTBOPOB UCIIOJIB3YETCSI:
MOCT MOCTOSTHHOTO TOKa

MOCT IIEPEMEHHOTO TOKa

mocT Konbpayrra

TIOTCHIIUOMETP

Pe3koe najieHne IIEKTPOIIPOBOAHOCTH PACTBOPA MMPU HEHTPATH3ALNH KACIOTHI IIEOYBIO0 CBA3AHO:
C YMEHBIIEHHEM CYMMAapHON KOHIIEHTPAINH HOHOB;

C YMEHbBIIIEHUEM KOHIEHTPAI[HH OY€Hb MMOJIBIKHBIX HOHOB THIPOKCOHUS;

C HAKOIJICHHEM B CUCTEME HOHOB THAPOKCHIIA;

¢ 00pa3oBaHHEM OCAJIKa;

ypaBHeHI/Ie BBIPAXKACT 3aKOH pa36aBHeHI/Iﬂ OCTBaJ'H)Ha
a= K()uc.
C
A

o =—
Z
Ao = F- (Vi + V)

1
K=—
p

Jaubl rpadMKK 3aBUCUMOCTH yIEIBbHOM dMeKTprudeckoii mpoBoaumocti Bogubix CH3COOH, KCI, KOH, HCI ot
KOHIIEHTpaluy. YKakKUTe HOMep KpuBoH At BogHoro pactsopa KOH.
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8

)
Q

Rerssr sapmpmipofodmome, s~ o™
¥ 8y § 8 8
[

N
/
rd

o :

Horernmpertur , (0765

A OWDN R

Jaub! rpadMKK 3aBUCHMOCTH SKBHBAICHTHOM 3JIEKTPHICCKO#N MpoBoAuMOcTH BoaHbIX pactBopoB CH3COOH, KCI, KOH, HCI
OT KOHIICHTpALUK. YKaXuTe HOMep KpUBO# st BogHOoro pacteopa HCI.

L0,
e
4
g 500 =]
'g 250 e
® N \'-.._
5 200 -
= \'\h-...._
x U “"ﬂ\
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1
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I[J'IFI pacTBOpa CUJIBHOI'O 3JICKTPOJIUTA, AUCCOLUUUPYIOLICTO Ha JIBa OAHO3aPpAAHOTIO MOHA, YPABHCHHUC 3aKOHA HE3aBUCUMOI'O
JBHXXCHHA NOHOB Konbpayma HUMCECT BU!:

= AT

3 ){+AJE_
1— BAfc

YBenuueHne EKTPUUECKOM TPOBOANMOCTH PaCTBOPOB CHIIBHBIX JIEKTPOJIMTOB C POCTOM TEMIIEPATyphl MOXKET ObITh
00yCIIOBIICHO:

MEKTPOPOPETHICCKUM IPPEKTOM

penakcaoHHbIM 3¢ dexTom

YMEHBIICHHUEM BSI3KOCTH PacTBOpPa

CHIDKCHUEM CTEIeHHU JHCCOLHAIIH

YBEJIMYCHUEM CTEIeHU JUCCOLUALIUH

scraeTHHIM MEXaHU3MOM TIepEeHOca MPOTOHA

yBEJIMYCHUEM KUHETHYECKOW IHEPIHH HOHOB

De

YMeHbllieHne dKBUBAJICHTHOW mpoBoauMocTH BojaHOro pactBopa CH3COOH npu noBbilieHHH KOHIEHTPALUH 3JIEKTPOJIUTA
00yCIJIOBIICHO TJIaBHBIM 00pa3oM:

anexTpodopernaeckuM 3dpdexrom

penakcaoHHbIM 3¢ dexTom

YMEHBILICHUEM BSI3KOCTH PAacTBOpPa

CHIDKCHUEM CTEIICHH JHCCOLMALIH
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YBEIIMYCHUEM CTCTICHU AUCCOUAINN
YBEIIMUCHUEM KAHETHICCKOM OHEPTrUHU NOHOB

VMeHbIICHHEe SKBHBAICHTHOH mpoBoauMocTH BoaHoro pactBopa NaCl mpu MOBBIMICHHH KOHIEHTPAIMH 3ICKTPOIUTA
00yCIIOBIICHO TJIaBHBIM 00pa3oM

anekTpodopeTHICCKUM P HEKTOM

penakcaoHHbIM 3¢ dexTom

YMEHBIICHUEM BSI3KOCTH PacTBOpa

YBEJIMYEHUEM CTEIIEHHU JHCCOLUALINH

YBEJINYCHUEM KMHETUYECKON SHEPIHU HOHOB

ITpu GeckoHETHOM Pa3BEACHUH YKBUBAICHTHAS JIEKTPONPOBOANMOCTD BOJHOTO PACTBOPA 3JIEKTPOJIUTA PaBHA!
HYJIIO

JIEKTPOIPOBOAHOCTH BOJBI

CyMMe MpeebHbIX TOABKHOCTEH HOHOB

Pa3HOCTH IIPECNIbHBIX MOIBHKHOCTEH HOHOB

IIPOU3BEICHUIO TIPECTbHBIX MOIBIKHOCTEH HOHOB

B mpoBoHHKaxX IEpBOro PoAa HOCUTEIIMH IEKTPHUCCTBA ABISIOTCA:
HOHBI

MOJIEKYJIbL

3JEKTPOHBI

paavKansl

Benmuuna, paBHas 00paTHOMY 3HAUCHHIO YACIHHOTO COTIPOTUBIICHUS HA3bIBACTCS:
YAENbHOU MPOBOAUMOCTHIO

MOJISIPHOM ITPOBOJUMOCTBIO

NIPENEIbHON MIEKTPUUECKOU TPOBOJUMOCTBIO

3JIEKTPUYECKON MOABUKHOCTHIO

IIprMepoM POBOJIHHMKA BTOPOTO PO/IA ABJISETCS:
pacIiaB XJopuza HaTpus

Melb

AMOMHUHUI

BOJIbpaM

Benuunna, uamepsiemast 00paTHBIM 3HAUEHUEM YJIETHHOTO COTIPOTUBIIEHUS, HA3BIBAETCS:
9NIEKTPOIIPOBOTHOCTD

9KBUBAJICHTHAS AJIEKTPHYECKas POBOAUMOCTh

MOJISIpHAs! JIEKTPHYECKast IPOBOJUMOCTb

yJeNnbHas JIEKTPHIECKasi IPOBOAUMOCTh

MomnsipHast SIeKTpHYecKas IPOBOJAUMOCTE:
YBEJIMYHMBACTCS C yBEITMUEHIEM KOHIICHTPAIH PacTBOpa
HE 3aBHCUT OT KOHIIEHTPAIIUU pacTBOpa

YMEHBIIIAETCS C YBETMICHUEM KOHIIEHTPAIlUU PacTBOpa

CKOpOCTb ABIKEHHS HOHOB B PaCTBOpPE HE 3aBHUCHT OT:
HAIPSHKEHHOCTH 3JIEKTPUYECKOTO T10JIS

TEeMIIEpaTypbl

JaBJICHUS

BSI3KOCTH pacTBOpa

C yBenmueHue pa30aBICHUS MOJISIPHAS JJICKTPHUYCCKAsl POBOIUMOCTb!
YBEJIMYUBAETCS

YMEHbIIIAETCS

HE U3MEHsETCA

paBHa HYJIO

[TpenenbHy0 MOJISIPHYIO 3JIEKTPUIECKYIO IPOBOAUMOCTD MOXKHO PACCUHUTATB T10:
3akony Konbpayia
3akoHy Ctokca
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3aKOHY DHIITEIHA
3axony Dapanes

VcnoBHbII 3apsn, KOTOpLIﬁ MPUITACBIBACTCA aTOMY B COCIWMHCHHU IPU YCJIOBUH, YTO BEHICCTBO IMOCTPOCHO M3 HNOHOB,
Ha3bIBaCTCA

BaJICHTHOCTb

BAJICHTHOC COCTOSAHUEC

CTCIICHb OKHCJICHHUA

KOOpAUHAIIMOHHOC YUCIIO

KomnuratuBHbIMU CBOMCTBAMM PacTBOPOB HA3bIBAIOTCA TAKHUE, KOTOPBIE ONPEAEIIAIOTCS
MIPUPOIOH YaCTHULL

KOHLEHTpaluen 4acTull

pa3MepoM YacTHILL

IIPUPOJOY PaCTBOPUTEIIS

PactBop kunur npu temneparype

OouIbILIeH TEMIIepaTypbl KUIIEHHUS PACTBOPUTEIIS

PaBHOM TeMIlepaType KUIIEHUs paCTBOPUTEIIS

HUKE TEMIIEPATypPbl KUIIEHUS YUCTOTO PaCTBOPUTEILSL

IIPH CpEAHEN TeMIIEpaType KUIIEHHs MEX Ty TEMIIEpaTypaMH KUIIEHUs] pACTBOPUTEIS M PACTBOPEHHOT'O BELIECTBA

Brruncnure ocmoruueckoe naminenue npu 27°C pactBopa caxapa, OAMH JIMTP KOTOPOTO COIEPKUT 91r pacTBOpeHHOro
BEIIlECTBA

332 kIla

663 klla

2457 xIla

OcmMmoTHyeckoe aaBlieHHe HEKOToporo pactBopa mpu -3°C cocrasisier 2735k[la. [Ipu kakoii TemmepaType OCMOTHUECKOE
nasienne gocturaet 3040 klla

27°C

3°C

30°C

CreneHp AUCCOLMUALIMU IEKTPOJIUTA — 3TO

OTHOIIICHHE TIPOU3BEICHHS KOHIIEHTPAIii (AKTHBHOCTEH) MOHOB K KOHI[CHTPALNH (AKTHBHOCTH) HETIPOJUCCOLMUPOBABIINX MOJIEKY;
KOHCTAHTa PaBHOBECHUS TUCCOLMALIMH DICKTPOJIHTA;

OTHOIIIEHHE YHCIIA POAUCCOIMMPOBABIINX MOJIEKYJT K YHCITYy PACTBOPCHHBIX;

OTHOIIIEHHE YKBUBAJICHTHOIT TPOBOAMMOCTH ( Av) K 3KBHBaJIICHTHOIH NPOBOAUMOCTH NPH OECKOHEYHOM pa3baBieHnH (Av).

KoHnuenTpauus noHoB Bogopoa B pactsope ¢ pH=2
0,01 cmoue/n

0,1 momw/n

1 Monb/n

10 Mons/n

Paccuuraiite pH GydepHoro pactBopa, coaepxkaiiero 0,5 Monb/ anetata HaTpust 1 1 MoOJIb/1 ykcycHOM KucioTel (pK=4,76)
4,76
4,45
4,26
5,76

YTBepKIEHUs, CIpPABSIINBBIC JUIS MApIUAIBGHBIX MOJBHBIX BEIHYWH, OMKCBHIBAIONINX PACTBOP TAHHOW KOHIICHTPALIUH.
[NapumaneHas MOJIbHAS BETUYHHA ATO -

9KCTCHCUBHAS BEJIMYUHA

WHTCHCUBHAS BEJIMYUHA

(GYHKIUSA COCTOSTHUS

(dyHKITHS TIpoIIecca

XapaKTepUCTHKA BKIIa/la KOMIIOHEHTa B COOTBETCTBYIOII[EE CBOHCTBO pacTBopa
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CBOICTBO PacTBOpa B LIEJIOM, HE 3aBUCALIEE OT €ro KOHIEHTPALUU

VY TBepKAeHHS, CIIPABEIUBBIC T 30YTHOCKOIMYECKOH KOHCTaHThI

3aBHCUT TOJBKO OT CBOMCTB PaCTBOPUTEIS;

3aBHCHUT OT CBOICTB PaCTBOPUTEIIA U paCTBOPECHHOI'O BEIICCTBA,

3aBHCHUT OT CBOICTB PacTBOPUTEIIA U KOHIEHTPAIIUKU pacTBOpPa;

3aBHUCHUT OT TEMIIEPATYPhbl U KOHLHEHTPAIIUU pacTBOpPa;

YMEHBHIACTCA C POCTOM COOTHOLICHUS yz[em,Hoﬁ TCIJIOTHI UCTIAPCHUS K KBaJIpaTy TEMIICPATYPhl KUIICHUA.

Kpuockomuueckue KOHCTaHTBI AJs OeH3071a M BOJABI PaBHBI cooTBeTcTBeHHO 5,12 m 1,86 K'kr/monp. Monekyna BemiecTBa B BOJHOM
pacTBOpE MOJHOCTHIO AUCCOLMMPYET Ha JIBE YaCTHUIBI, @ B OCH30JIe HE JUCCOLMUPYET U HEe aCCOLMUPYET. YKaXUTe, BO CKOJIBKO pa3 OyayT
pazinuaThesl MOHWKCHUS TEMIepaTyphbl Hauajla OTBEp/CBaHUs Pa30aBIEHHOTO PAacTBOpPa OAHOTO M TOTO K€ BEIIECTBA B OSH30JIC U B BOJE
IIPY OTMHAKOBBIX MOJISUTBHBIX KOHIICHTPAIIUSIX

1,0

1,4

1,8

2,0

2,4

Wzoronnueckuii koapduupent Bant-I'odda aTo nonpaska, yuuTsiBaromasi:
YBEJIMYEHHUE PaBHOBECHOTO JaBJICHUS Mapa HaJl YHCTHIM PAaCTBOPHUTENIEM IIPH HarpEeBaHHU;
HETIOCTOSHCTBO AABJICHUSA IIPU HArPEBAHUM UM OXJIAXKJACHUHN PACTBOPA,

pasIMYMe MOJAPHBIX MACC PACTBOPHUTENS M PACTBOPEHHOTO BEIECTBA;

+H3MEHEeHHUE YHCIIa YaCTUIl B PACTBOPE MPU AUCCOIMAIIIH HITH ACCOLMAIIIH MOJIEKYIT;
M3MEHEHHE IUIOTHOCTH PAacTBOPA IIPH JUCCOLHUALMH HIIH ACCOLHALIUH MOJICKYIL

Brruncnnre msotonmyecknii koaddunuent Bant-T'odda amst pazdaBiIeHHOT0 BOJHOTO pacTBOpa HEKOTOPOTO BEILIECTBA, €CIIN
MOJIEKYJIa BEIIECTBA IUCCOIMUPYET B PACTBOPE HA JIBE YACTHIBI M CTEIICHb AUCCOIMAIMU cocTaBisieT 60%

1,0

1,2

1,4

1,6

2,0

W3BeCTHO, YTO NMPAKTHYECKH BCE MOJEKYJbl OCH30HHOW KHCIOTHI, PACTBOPEHHOH B OEH30J€, aCCOLUMHMPOBAHBI B JIHMEPHL
Brranciure n3oToHmueckuit kosppunreHt Bart-I'odda ms pazbaBiieHHOT0 pacTBopa OCH30HHOM KICIOTH B OSH30IIe

0,1

0,5

1,0

15

2,0

Bribepure BbIpakeHHE, KOTOPOE MOMKET UCIOJIB30BATHCS YIS OMPENEICHHUS KaKYIIEHCs MOJSIPHON MacChl PacTBOPEHHOTO
BEI[ECTBA KPHOCKOMUIECKHUM METOJ0M

M=Mx +M,x,

3 10002,
gl‘ﬂT::m

o = 88T
i

2y - 100K,
glﬁTms

BripakeHue, KOTOpOe MOKET MCIIONIb30BAThCS ISl ONPEACICHUS KaXKyILeHcss MOJIIPHONW Macchl paCTBOPEHHOTO BELIECTBA IO
pe3ynbTataM U3MEPEHH OCMOTHYIECKOTO JIaBICHUS

M=Mz=x+Mnzx,
A = 1000Fg,
glﬂ?::m
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2 = 1000Kg,
gl‘{"‘Tms

Kakoe YPpaBHCHUC MPAaBUJIBHO NEPEAACT CBA3b MCKAY U30TOHUYCCKUM KOS(l)(IJI/IHI/IeHTOB BaHT-FO(i)(i)a " CTCIICHBIO
Jucconyann crnaboro 3J'IeKTpOJ'II/ITa?

i=1-(v+1)a

i :1+(v +1)a

i-1=(v-1)a

i+1:(v+l)a

AGCOIIOTHAsT CKOPOCTD ABHIKCHHUS HOHOB — 3TO ...

CKOPOCTbH JBH)KCHHUSI HOHOB MIPU OECKOHEYHOM Pa3Be/ICHUH;
CKOPOCTb ABM)KCHUSI HOHOB NIPH HAIPSDKEHHOCTH modtst 1 B/u;
MOJIIpHAs 3JIEKTpHYEcKast IPOBOIUMOCTE;

yIenbHas ANEKTPUYEcKas MPOBOJUMOCTE.

DJIeKTPOAHbIE OTEHIHAbI

DNEKTPOIUTUUECKUN KITI0Y, CIYKaIIUi ISl JIMMUHUPOBaHUs A1 y3HOHHOTO OTEHIHAa,
3al0JIHEH JUCTUJUIMPOBAHHON BOJOM.

COJACPIKUT MOHBI C OJII/IHaKOBOfI IIOABHUXKHOCTbBIO.

COACPIKUT MOHBI C aHOMAaJIbHOM IIOABHUXKHOCTBIO.

3aI0JIHEH UCCIIElyeMbIM PACTBOPOM.

COJIEP’KUT HACBHIIIEHHBIN pacTBOP XJIOPUCTOTO KaJusl.

Meraiut, HCTIONIB3yeMbIi B Ta30BBIH AJIEKTPOAAX JOIDKEH
Y4acTBOBATH B AJICKTPOJHON PeaKIyy.

OBbITh MHEPTHBIM K 3JIEKTPOIHON PEAKIIUH.

XOpOIIIO COPOMPOBATH Ta3bl.

MOJHOCTBIO UCKJI0YATh COPOIHIO Ta30B.

HMMETh CHIIBHO PAa3BUTYIO MIOBEPXHOCTb.

Hcnonb3yemblit B XWHTUIPOHHOM 3JIEKTPO/Ie XUHIHPOH IIPEJICTABIISET COOOH:
3KBMMOJIEKYJIIPHOE COCIMHECHUE XUHOHA U THIPOKCHIIaMUHA.

JIETKO pacTBOpUMasi CMECh XMHOHA U THAPOOKUCH XPOMa.

MaJIOpacTBOPUMOE COECIUHEHUE.

MajIOpacTBOPUMOE COCIMHEHUE XUHOHA CO CIIEAaMU I'MAPOXUHOHA.
3KBMMOJIEKYJIIPHOE COCIMHECHUE XUHOHA U THAPOXUHOHA.

O6pa3oBaHue MOTEHIMANA CTEKISTHHOTO JIEKTPOa MPOUCXOIUT 33 CUET
HMOHOOOMEHHBIX MTPOIECCOB.

OKHUCITUTEIHFHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB.

MIPOIIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MeXTy MOHAMH B CTEKJIC M B PaCTBOPE.

KanomenbHbIi 371€KTpoa OTHOCUTCS K:
OKHCITUTEIbHO—BOCCTAHOBHTEIILHBIM.
anekrponam 1 poxa.

3JIeKTpoJIaM 2 poaa.

JIIEKTPO/IaM CPABHEHUSI.

HOHOOOMEHHBIM DIIEKTPO/IAM.

XnopcepeOpstHbIN 3JIEKTPO] OTHOCHUTCS K:
OKHCJIMTCIIbHO—BOCCTAHOBHUTCIIBHBIM.
anexTponam 1 poxna.

59



MunncrepctBo
HayKH U BBICIIEro oopa3oBanusi PO
OI'bOY BO «COI'Y»

3JIeKTpoJIaM 2 poja.
3JIEKTPOJIaM CpaBHEHHUS.
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XUHTUAPOHHBIHN 3JEKTPO OTHOCUTCS K:

OKHCJIMTCIIPHO—BOCCTAHOBHUTCIIBHBIM.

anexTponam 1 poxa.
2JIEKTpoaM 2 poja.
JJIEKTPOJIaM CPaBHEHUS.
HMHIUKATOPHBIM 3JIEKTPOJIaM.

Yto Ha3bIBaeTCsA YCJIOBHBIM 3JICKTPOJAHBIM HOTeHIlPIaJ'IOM?
-yYCJIOBHBIM 3JICKTPOAHBIM NOTCHIUAJIOM HA3BIBACTCA DAC IJIEMEHTA, COCTABJICHHOTO U3 JAHHOI'O 3JICKTPOAa U CTAHAAPTHOTO BOAOPOIAHOIO

JNEKTPOJ;

-yYCJIOBHBIM 3JICKTPOAHBIM NOTCHIUAJIOM HA3BIBACTCA 3C 3JIEMCHTA, COCTABJICHHOI'O U3 JAaHHOTO J3JICKTPOJAa U CTAHAAPTHOTO KaJIOMEIIBHOTO

9NIEKTPO/Ia;

-YCJIOBHBIM JIEKTPOIHBIM IMOTEHIIMAJIOM Ha3bIBACTCS MOTEHIMAN 3JIEKTPOIa MPU aKTUBHOCTH €0 HOHOB B PAaCTBOPE, PABHOM €IMHUIIE;
-YCIIOBHBIM 3JICKTPOIHBIM TIOTCHIIMAIOM Ha3bIBACTCS MOTCHIUAN 3JIeKTpoaa In0o B HepHCTOBCKOIA, TG0 B OCTBaIBIOBCKOM IIKAJIE.

3HaYCHUS CpCAHUX MOHHBIX KOB(I)CI)I/ILII/ICHTOB AKTUBHOCTHU DJICKTPOJIUTOB:

OepyTCsl U3 CIPAaBOYHUKA

paccUUTHIBAIOTCS 1O ypaBHeHHIO HepHera
paccuuThiBatoTcs Mo ypaBHeHHo Kiaysuyca-Moccottu
paccUyMThIBAIOTCS N0 ypaBHeHHI0 ['606ca-/[rorema
paccunThIBalOTCA N0 ypaBHeHHIO Jlebasi-1 okkems

Yucio ne BXxoasuiee B ypaBHeHre HepHceTa, COOTBETCTBYET:
YHCIy 2JIEKTPOHOB, Y4aCTBYIOIUX B PEAKLUU

YHCITy JIEKTPOJHBIX PEAKIIUH

3aps;JOBOMY YHCITy aHHOHOB B PacTBOpe
3apsIIOBOMY YHCITy HOHOB THAPOKCOHUS
TIPOM3BEACHHIO 3apSJOBBIX YHCENl KATHOHOB M aHHMOHOB

CTaHaapTHbIH HOTEHIMA XUHTUAPOHHOro 3nekTpoza mpu 25°C pasen +0,699B. Kakoii U3 nepeyucleHHBIX HIKE JIEKTPOLOB

cienyeT BEIOpaTh IS TIOCTPOCHUS TaIbBAHUYECKOTO 3JIEMEHTa, IIPH paboTe KOTOPOTO THAPOXUHOH OYAET OKHUCIIATHCS B

X1HOH 1ipu 25°C?

Cu®/Cu (oc®* =1) ¢°Cu**/Cu=+0,337B
Zn**1Zn (oz®* =1) @°Zn?*/Zn=-0,763 B
Pb2*/Pb (opn* =1)  ¢°Pb?*/Pb = -0,126 B
Hg*/Hg (omg?*=1) @°Hg*/Hg =+ 0,854 B
Cu*/Cu (acy* =1)  ¢°Cu*/Cu=+0,521B

Kaxoii 311exTpo1 Ha3bpIBaeTCs KajloMeIbHbIM?

Hg| Hg(NO3)2

Hg| HgzSO4, CdSO4
Hg| Hg(NO3)2

Hg| Hg=Cl2, CI

Hg, K| KCI

Kakue noHsr YYaCTBYIOT B 3JICKTPOJHOM MPOLECCE HA KAJIOMEJIbHOM SHCKTPOI[C?

A92+
H922+
K+
Hg*
Cr

[To kakoMy ypaBHEHHIO PACCUNUTHIBAIOTCS] pAaBHOBECHBIE 3JIEKTPOIHBIE MOTeHIIHaIb 1 DJ]C raJpBaHHYECKHUX 3JIEMEHTOB?

ypaBHEHHIO AppeHuyca
ypasaenuto Baurt — 'odda
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ypaBHeHuto HepHcTa
ypaBHeHHIO [ m06ca—I enmpmronbia
ypaBHeHHI0 [ m06ca—/rorema

Kak Ha3pIBaeTCs MOTEHIIUAI, BOSHUKAIOIIMY Ha TPAHUIIC Pa3Jieia dJCKTPOIUTOB B 3JICMEHTAX THIIA!
M, MA, aq || aq, MA, | M ?
a; < az
MEMOpaHHBIH
3JIEKTPOIHBIN
(a3oBbIi
1 dy3HOHHBINA
XUMHUYECKUH

Kakoro aBTopa Teopusi IBOHHOTO 3JIEKTPHUYESCKOTO CIIOSI 00BSICHACT HaOII0JaeMbIe Ha OMBITE IEPe3apsAKy IOBEPXHOCTH 1
M3MEHEHHE 3HaKa 3JIEKTPOKUHETUUECKOrO OTeHIHana?

Appenuyca

I'enpmromnbia

I'yu

[ltepra

Yanmana

OeKTpo1, MOTEHIMAI KOTOPOTro 3aBUCUT OT KOHLIEHTPAIK aHAJTHU3UPYyEMOT0 HOHA, Ha3bIBACTCA. . .
CTaHAapTHBIM DJIEKTPOJIOM;

AEKTPOAOM CPaBHEHUS;

HWHAAKATOPHBIM 3JEKTPOIOM;

BOJIOPOJIHBIM IIEKTPOJIOM.

Hegepno, uto cornacHo ypaBHeHUI0 HepHcTa noTeHLunan 3J1eKTpoaa 3aBUCHT OT ...
€ro Macchl;

€ro NpUpObI;

TeMIlepaTypébl;

KOHIIEHTPALUU 3JIEKTPOJIUTA.

DNeKTpoAHbIe MOTeHIMANB! onpeesatoT o D/1C ralpBaHUUECKOTr0 3IEMEHTa, COCTABIEHHOT0 U3 JaHHOTO IEKTPOJia U
CTaHJAPTHOTO ...... JIEKTPOJa.

BOJIOPOJJHOTO;

IIATHHOBOT'O;

cepedpsTHOTO;

MEJJHOTO.

DnexTpoaoM 1 pona ABISETCS SIEKTPOS ...
Ag | AgCl, KCI;

Cu | Cu?;

Hg | HgCl, KClI,

Pt | Fe3*, Fe?".

DNEKTPOJOM 2 pojia ABISAETCS dIEKTPOS ...
Ag | AgH

Ag | AgCl, KCI,

Zn | Zn?;

Pt | Fe3*, Fe?".

OKHUCIIUTENbHO-BOCCTAHOBUTEIHLHBIM DJICKTPOAOM ABJIACTCA DJIEKTPOL ...

Ag | Ag";

Cu | Cu?;

Pt | Co%*, Co?;
Ag | AgCl, KCI.
IIC
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Uucno Z, Bxonsiee B ypaBHeHUue HepHcTa COOTBETCTBYET

YHUCITy MOJIb 3JIEKTPOHOB, yIaCTBYIOIINX B 3JIEKTPOIHOM IIPOIIECCE.
YHCITy JIEKTPOJHBIX PEAKIIUH.

3apsI0BOMY YHCIIy aHHOHOB B PacTBOpE.

3apsiI0BOMY YHCIY HOHOB I'MIPOKCOHUS.

s pacuera DJ]C ¢ momoripto ypaBHeHuss HepHCTa HEOOX0IUMO 3HATH
cra"gapTHyo J/IC anemeHTa u TeMneparypy.

O/1C HopMmanbHOTO 3eMeHTa BecToHa.

CTEXHOMETPHYECKOE YPaBHCHHE PEAKLIUH B HIIEMEHTE.

3NIEKTPOIPOBOTHOCTD PACTBOPOB, BXOSIINX B COCTAB AJIEMEHTA.

aTMoc(epHOe J1aBJIeHHe

Benmuuny D/]C radpBaHHYIECKOTO 3JIEMEHTa MOKHO PACCUHTATh
¢ oMoInbto ypasHeHust dapajest.

C MOMOIIBI0 ypaBHEHUsI DpyMKHHA.

¢ momotibko ypaaenust HepHera.

noMoInelo ypasHeHus [ mo6ca-/lrorema.

s HopMaabHO Pa30MKHYTOT'O TaJbBAHUUECKOIO AJIEMEHTA 3JIEKTPOIUBXKYIIAs CHJIa PaBHA
Pa3HOCTH IEKTPOJHBIX MIOTEHIMAIOB Ha BbIBoAax 0.

Ma/ICHUIO HANPsDKEHUS Ha BHEITHEM YYacTKe LENHU C FalbBAHUYECKUM JIEMEHTOM.

HaINpsHKEHHUIO Ha BBIBOJAX PAOOTAIOIIETO 3JIEMEHTA.

MIPOM3BEICHNIO TOKAa Ha CYMMY COTIPOTHBIICHUIT

Kakue ragpBaHnyecKue 3JeMEHThI HCIOJIB3YIOTCA IJIA U3MEPCHUA YUCCII IIEPCHOCA 10 MCTOAY SJICKTPOABMIKYIIUX cui?
TIPOCTBIC XUMHNYECKUE DJIEMEHTHI

KOHICHTPAITUOHHBIC 2/IEMECHTHI C IEPEHOCOM HOHOB

KOHICHTPAITUOHHBIC 3JIEMCHTBI 0e3 TIEpeHoca NOHOB

CJIOKHBIEC XUMHYCCKUEC DJICMEHTBI

aMaJIbI'aMHBIC 3JICMECHTBI

OO6patumMo paboTaromuii ralbBaHUYECKUH JIEMEHT BBLAENACT TEIUIOTY B OKPYIKAIOIIYIO CPEy. 3aBUCHT JIM M KaK 3IC 3TOr0
3JIeMEHTa OT TeMIIePaTypsI?

€ POCTOM TeMIIEpaTyphl 37C ITOrO AIEMEHTA pacTeT

C POCTOM TEMIEPaTyphl 20¢ ITOTO dJIEMEHTA Ma1aeT

C POCTOM TEMIEPATYPHI 3/IC TAKOTO 3JIEMECHTA HE U3MECHACTCA

C POCTOM TEMIIEPATYPHI 3AC TAKOI'0 JICMEHTA NPOXOAUT YEPE3 MUHUMYM

Kakyto poJib npu U3MepEeHUH 3/1C TaJIbBAaHUUYECKUX JIEMEHTOB BBIIIOJIHAET 3JIeMeHT BecTona?

- 3JIeMEHT BecToHa BEITIOIHSET POJIb HOPMAIBHOTO JIEMEHTA U UCHOIB3YeTCs IS ONPEACICHHS d/C aKKyMYJIATOPa B IEKTPHIECKON
KOMIICHCAI[IOHHO! CXeMe;

-35IeMeHT BecToHa - CTaHIapTHBIN ralbBaHUYECKUI 3JIEMEHT, HEOOXOIMMBIH JIJIsl CPABHEHHUSI €r0 0OPATUMOH 3JIC C H3MEPSIeMOi 3/1C
HCCIIEyeMOT0 IalbBAaHHIECKOTO IIEMEHTA,;

-aneMeHT Bectona — npocras xumudeckas uenb: Cd, Hg|CdSOas, ag|Hg2SO4/Hg, koTOpas MOKET CITy)KUTb [UIst ONPEAETCHHST KOHIICHTPALUN
nonos Cd?* B pacTBope;

-3JIeMeHT BecToHa — mpocTas XuMUYecKas 1elb, KOTopas MOXKET CIIyXKUTh JUIsl ONpeiesieHUs Ipou3Beienus pactBopumoct HgoSO4.

M3BecTHEI ciienyronue METO bl U3MEPEHUS H/C rajbBAHUUECKOTO JJIEMEHTA:
MOTEHLIMOMETPHUECKU I

noJsiporpadUIeCKHii

METO/I BOJIbTMETPA C BEICOKUM BHYTPEHHUM CONPOTHBIIEHUEM

KOMIICHCAI[MOHHBII

KOHJIYKTOMETPHUECKHH

BenuuuHy 571 railbBaHUYECKOT0 3JIEMEHTAa MOXKHO PACCUUTATh:
¢ IOMOILBIO ypaBHEHHs Papazest

€ IOMOILBIO ypaBHEHHsI PpyMKHHA

¢ IOMOILBIO ypaBHEHHs HepHera

¢ moMouibio ypaBHeHus ['no6ca-/lrorema

KaK pa3HOCTb MIEKTPOJHBIX IIOTCHIUAIOB raJIbBAHUYECKOTO JIEMEHTa
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Kakoe TepMonnHamMIueckoe ypaBHEHHE HCIONIB3YETCsl MPH BhIBOJE 3aBUcHMOCTH D/]C ranbBaHUYIECKOTO 3JIEMEHTA OT
KOHIICHTPAIIH BEUIECTB, yIaCTBYIOMINX B PEAKINHU?

AG® = —RT/nKp
—AG =RT/nKa —RTA/nCX
AU +T(6AFJV
AF = or
AH +T(8AGJ(0
AG= or
AF°=—RT/nKc

Kaxoii nporiecc npoTekaeT Ha jieBoM anektpoje B nenu Ag|AgCl, HCI || HCI|Cl,,Pt, ecnin °Ag|AgCI|CI = + 0,222 B, ¢°
Cly/CI + 1,360 B:

BoccraHoBineHne HY - HoHoB

oxucnenue Cl” - noHoB

BOCCTaHOBIICHHE Ag* -HOHOB

oxucienue Clz

OKHCIICHUE Ag

VYkazaTh cyMMapHOE ypaBHEHHE PEaKLUH, IPOTEKAIOIIEE B FAIbBAHUYECKOM DIIEMEHTE, COCTOSIIEM U3 /H KaJOMEIBHOTO
snektposa npu 25°C (¢=+0,281) U cTaHAAPTHOIO BOJOPOAHOIO AIEKTPOA.

Hg:Clz + 2e — 2Hg + 2CI”

2H* + 2Hg + 2CI” — Hg2Cl2 +H2

2Hg + S04 — Hg2S04 + 2¢

2Hg + SO4* + 2H —Hg2S04 + H2

Hz + Hg2Cl2 — 2H* + 2Hg + 2CI-

Kak npaBuipHO 3amucaTh ralbBaHUYECKHUH AIEMEHT B BUe HOpMYIIbI?
Zn| Cu| ZnSOsa, aq|| CuSOsa, ag| Zn

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

ZnS0s, aq| Zn—Cu| CuSOs4, aq

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

Cu| Cu| CuSO0q4, aq, KClI|| ZnSO4, aq, KCI| Zn| Cu

Ypasuenne HepHcra 1u1st pacdera 3/1¢ TaTbBaHUYECKUX YJIEMEHTOB?

E=E0 R reo
ne'F Aoy
E=E° _ﬂmh
neF aRed
RT
E=—— /%
neF Qlred
E-E%+ Rl | %o
neF aRed

J51st yero HyeH «COJIEBOM MOCTHK» B T'aJIbBAHUYECKOM dJieMeHTe?
JUTsl BOSHUKHOBEHHS 3JICKTPOJHBIX MOTCHIMAIOB

JUTsl BOSHUKHOBEHHS AU((y3MOHHOT0 NOTeHIHAIa

JUTsl BOSHUKHOBEHHS 3/IC ¥ pabOTHI 3JIEMEHTA

JUIsl yCTPaHEHHUS] KOHTAKTHBIX MTOTEHIHAIOB

JUTSL IPE/IOTBPAILCHUS IPOTEKAaHHs PeakLiy B 00paTHOM HarpaBIeHUN

CyMMapHbIi TOK0OOPa3yIOLIHii IPoIecC, MPOTEKAIOIINH B raJIbBAHUYECKOM 3j1eMeHTa Jlanuais-Skoon
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Zn® + Cu™? — Zn*? + Cu°
Zn*2 + Cu® — Zn° + Cu*?
Zn® + Cu® — Zn*2 + Cu*?
Zn*2 + Cu*?2 — Zn® + Cu®

Peakuuu Ha 351eKTpoOJIaX B raIbBAHHYECKOM dJIeMEHTE?
Ha KaToJ¢ — BOCCTaHOBJICHHE

Ha KaToJe — peaKLus TUCTIPOIOPLUOHUPOBAHUS

Ha aHOJE — THIPOJIU3 3JICKTPOIUTA

Ha aHOJIC — OKHUCJICHHE

KakoBa npuunHa BOZHUKHOBEHUS MU (HY3HOHHOTO MOTCHIIMAIA B TAIbBAHUUCCKOM dJIeMeHTe?
pasnuune B IPHPOAE U B KOHLEHTPALUSIX NEKTPOIUTOB MOITY3IEMEHTOB

pa3nuyue B MOTEHIUAIaX 3JIEKTPOJOB

pa3nuyue B MOJBIKHOCTSIX KATHOHA U @aHUOHA B JIEKTPOJIUTAX MOIY JICMEHTOB

pa3nuyue B MOJABIYKHOCTSIX KATHOHOB

pa3nuyue B MOJBIKHOCTSIX aHUOHOB

3a cYeT 4uero BO3HUKAET 3.7.C. B TAIbBAHUYECKOM AJIEMEHTE?
3a cYeT CyMMapHOH XUMHUYECKOH SHEepruu

3a CYET OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA Ha DJIEKTPOAAX
3a CUeT MPOITYCKaHUS TOKA Yepe3 AIEMEHT

3a CUeT MPOIYCKaHUS HHEPTOTO ra3a yepes SJIEMEeHT

B ranpBaHnueckoM 3neMeHTe Ha KaTtoje (+) mMpoTeKaeT mpoiece
OKHCJICHHUA METaJljia

Ppa3iIokeHne ICKTPOIUTA

TUAPOIN3 DIIEKTPOIIUTA

BOCCTaHOBJICHHS MOHOB 3JICKTPOJIMTA

B ranpBaHmdYecKoM 3jeMeHTe Ha aHOIC (') MMPOTCKACT MMPOUECC
BOCCTaHOBJICHUS NOHOB DJICKTPOJIATA

OKHCJICHHA METaJl1a

Pas3I0KEHUE DJICKTPOJIUTA

TUJPOJIA3 BJICKTPOJIMTA

CxeMa 3aIucy TaJIbBAHNYECKOTO 3JIEMEHTA I[aHI/IBHH-HKO6I/I
(-) Zn/ ZnSO04, aq // ag, CuSO4/ Cu (+)
C1 C2
(+) Zn / ZnS0Oy, aq //aq, CuSO4 / Cu (-)
(-)Cu/ CuSOq, aq //aq, ZnSO4 / Zn (+)
(-) Ag/ AgNOs, aq // ag, AgNOs /Ag (+)
C1 C2

JlaTb NOHATHE AIIEKTPONN3y?

pouece, Npu KOTOPpOM XUMHUYECKAs SHEPTUs MPEBPAINACTCA B SJICKTPHUUICCKYIO;

IpoLECC, IPU KOTOPOM 3JIEKTPUYECKAst SHEPTHSI IPEBPALIAETCS B XUMUUECKYIO;

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MPOLECC HA DJICKTPOJAAX NPU NPOITYCKAHUU DJIEKTPUUICCKOI'0 TOKA YEPE3 DIIEKTPOJIUT,
mpouecc, CJIy)KaHH/Iﬁ HUCTOYHHUKOM TOKAa.

XUMHUYECKUM TaJIbBAHUYECKUM 3JIEMEHTOM Ha3bIBalOT YCTPOUCTBO:

U3 JBYX 3JIEKTPO/IOB, B KOTOPOM SJICKTPHYECKAs SHEPTHS NPEBPAIACTCS B XUMHYECKYIO;

U3 BYX BJIEKTPOIOB, B KOTOPOM XHMHUYECKast SHEPIHs PEBPAIIACTCS B SJIEKTPHUYECKYIO;

U3 JBYX DJIEKTPOIOB, B KOTOPOM XUMHUECKask SHEPTUs PEBPAIACTCS B MEXaHUUECKYIO;

U3 OJTHOTO AJIEKTPO/IOB, B KOTOPOM MPOTEKAET PEaKIMs CAMOOKHCIICHHUS-CaMOBOCCTAHOBIICHHS.

O/1C ranmpBaHn4ecKoro daemMeHTa Janusmsa- IkoOou Beraucisercs no Gopmyse
E= (0Ag+/Ag - §0Zn2+/Zn
E= Pewr1cu ™ Pzn?t iz
0 0
E=¢ cici +@ 2% 120

— 2+ 2+ 2+
E= Pzn /Zn - @cu” ICcu” ICu
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CornacHo cxeme rajabBaHudeckoro sjementa Fe[Fe?*||Ni2*|Ni ...
B TIpoliecce paboThl SIEMEHTA Ha 3IEKTPOJIE OCAKIACTCS KENE30;
HUKEJIEBBIN 37IEKTPOJL ABJSETCS aHOJIOM;

HUKEJb OKUCIIAETCS;

5JIEKTPOHBI IBUKYTCS OT HKEJIE3HOTO 3JIEKTPO/Ia K HUKEIEBOMY.

Maxkcumanbroe 3Hauenre DJC (npu OUHAKOBBIX KOHICH-TPALKAX COJIeil) OyIeT y ralbBaHUYECKOTO JIIEMEHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecnu cTaHmapTHBII HOTEHIHAT BTOPOrO METAILIA PABEH ...

-2,36 B;

15B;

1,19 B;

-0,76 B.

Ecim ranpBaHUYECKUH 3JIEMEHT COCTABJICH U3 IBYX BOJOPOIHBIX AIEKTPOAOB, OIWH M3 KOTOPHIX CTAaHAAPTHBIN, TO IS
JnocTrkeHus: Hanbonplero 3HaueHus I/ C npyroi a5ekTpos clieyeT NOrpy3UuTh B ...

01 M pacteop CH3COOH;

0,1 M pactBop HCI;

0,1 M pactBop H2SOy4;

0,1 M pactsop HBr.

I[J'ISI YBCINYCHUA QI[C TaJIbBAHUYCCKOI'O 3JICMCHTA, COCTABJICHHOI'O U3 KaAMHUCBOI'O U IUHKOBOI'O 3JICKTPOJOB
CJICOYCT:

YMCHBIIUTD KOHICHTPAUIO HOHOB Ka/IMU Y KaAMHUCBOI'O DJICKTPOAa U YBCINIUTh KOHICHTPAIIUIO HOHOB IMHKA Y HUHKOBOT'O

QJICKTPOAA,

YBCJINYNUTH KOHICHTPALIUIO NOHOB LIMHKA,
YBCJIMYUTH KOHICHTPALIUIO HOHOB KaJIMUA
YMEHBUINTH KOHOCHTPAIUIO HOHOB KaJIMHu4.

MakcumainbHoe 3HaueHne 3JC (npu 0JMHAKOBBIX KOHIICHTPALUAX COJICH) OYIET y rajJbBaHUYECKOTO 3JICMEHTA
Me|Me(NO3)2||Cu(NO3)2|Cu eciu cTaHmapTHBIH MOTEHIIHAT BTOPOTO METAJIA PaBeH ...

-0,41 B;

1,5B;

0,91 B;

-0,76 B.

Bomnpocsl ko 2 py0exHoil KOHTPOJIbHOI padoTe

o AMCHMILINHE «DU3HUYecKas M KOJJIOUAHAS XUMHUS»
BcraBpTe mponymieHHbIE BIpakeHHs: « [OHKHIA CII0H, 00pa3yIomuiicss Ha TOBEPXHOCTH pa3zaena IByX (a3 u3
MIPOCTPAHCTBEHHO Pa3eICHHBIX AIEKTPHICCKUX 3aPsI0B MPOTUBOIIOIOKHOTO 3HAKA, HA3BIBACTCA. . . »
CJI0EM C TOBBIIIEHHOMH BA3KOCTHIO
THIPAaTHOU 000TOUKON
MOTPAaHUYHBIM CJIOEM
aJICOPOIIMOHHBIM CJIOEM HEHMOHOTeHHBIX [TAB
JIBOMHBIM 3JIEKTPUYECKHUM CIIOEM

Kaxkoe ontrueckoe siBjieHre Haubosee IpKo MPOSBISIETCS B KOJUIOUAHBIX CHUCTEMaX?
CBETOIpPEIOMIICHHE

OTpakeHHE CBETa

JTFOMUHHUCIICHITUS

CBETOpAacCCEsHUE

CBETONOIJIOICHUE

UTo U3 MepEeYrCICHHOTO HE XapaKTePHO IS CYCIICH3HI
MYTHOCTh

TBEP/IbIC YACTHIIBI TUCTIEPCHOH (ha3bl
CeAMMEHTAIMOHHAS HEYCTOWYHBOCTh

OTaNeceHIHs

(bIOKyY SIS
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OMYIBCHS — 3TO AUCHIEPCHAsI CHCTEMA, B KOTOPOIt
JA® tBepras, a 1C xuakas

J® razosas, a JIC xunkas

JAD u [IC tBepabie

D u AC xunkue

JD xuaxas, a IC tBepnas

Yto Ha3bIBaeTCS TPAHULICH CKOJILKEHHS TIPH JJIEKTPHUECKHX SBICHHAX

TPaHUIly MEXIY aICOPOLMOHHBIM U TU((HY3UOHHBIM CJIOSMH IIPOTHBOUOHOB,;

IpaHHILy, 10 KOTOPOi Mpoxoaut pa3psiB 1DC NpH TEIIOBOM JBHKEHUHI YaCTHIL

TpaHuLy, 10 KOTOPOH Mpoxoaut pa3psiB 1DC NpH HaIOKESHHH BHEITHETO SJIEKTPUYECKOTO MO
rpaHuIy pa3zena das

Kakoii moTeHIan Ha3bIBAIOT 3JIEKTPOKUHETHUECKUM?

MOTEHI[MAJ Ha TpaHuUIle paszena (a3

TOTCHIIMAJ HAa I'PaHUIC CKOJIBLXKCHUA

MOTCHI[MAJ Ha TPAHHUIIE a[ICOPOIMOHHOTO U TU((Y3HOTO CI0CB

noreHIman JI9C Ha paccTOSHUY OT MpaHUIlBI paszeina (a3, paBHOM 3¢ dekTHBHO TommuHe nuddysHoit yactu JJ9C

3akoHunTh onpeneneHne «Clunanue 4acThll JUCTIePCHO (a3bl B KOJUIOMAHBIX CHCTEMAX, MPOUCXOSIIEE P UX
CTOJIKHOBEHHSIX B PE3yJIbTaTe OPOYHOBCKOTO ABUKCHHS UITH MIEPEMEIINBAHNSI, HA3BIBACTCS. .. »

agcopOomus

Kores3ust

anresus

KOAryJISIHsI

MENTU3aLUs

Kak Ha3piBaeTCs TBepiasi OCHOBA MHUIIEIUIBI THOGOOHOTO 3071517
arperat

4acTuIa

SIPO

MHULEIIa

rpaHyia

Kax HasbIBaeTCS DIIEKTPOIUT, HOHBI KOTOPOro 06pasyroT JIIC y MOBEpPXHOCTH YaCTHI[ AUCTIEPCHON (Da3bl M KOTOPBIN pHIaeT
arperaTMBHYIO YCTOHYHMBOCTH KOJUIOMIHBIM pacTBOpam?

KOAryJsITop

aJIcOpOCHT

cTabunu3arop

¢doTopeareHt

Nmeem neyxdasneie cuctemsl: (1) Boga/Oensomn, (2 ) Boga/rekcan, (3) Boja/aHamuH. PacionoXuTe STH CUCTEMBI B PSIT
yOBIBaHUIO MEK(A3HOTO HATSIKCHHS.

1>2>3

2>1>3

3>2>1

3>1>2

Pacnionoxure JaHHBIE BEIIECTBA B PSIJI 10 YOBIBAHWIO MOBEPXHOCTHOTO HaTsoKeHUs: (1) anmmuH, (2) 6ensodn, (3) Boxa, (4)
TeKCaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B noBepXHOCTHOM cJ10€ PaBHOAEHCTBYIONIAsH CHII MEXMOJIEKYJISIPHOTO B3aUMOIEHCTBUS: 1) paBHa HYIII0; 2) HE paBHA HYJIIO; U
HarpasJjeHa
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A) B 1iry0OB (ha3sl IO HOPMaJIH K TOBEPXHOCTH;
b) TaHreHIMAaNbEHO MOBEPXHOCTH.

OTBeT BBIpa3uTe COYCTAaHUEM ITUPPHI U OYKBHI
2A

16

1A

2b

Kak Ha3bIBalOTCsI Teiy, MOTEPSIBIINE KUKYIO AUCTIEPCHOHHYIO CPEJy B PE3YJIbTaTe BHICYIIMBAHMS?
JIHOTEIIH

THAPO30JIU

JIHO30JTH

a’po30Ju

KCEepOTeIH

UTto Takoe TUKCOTPOMus?

CHOCOOHOCTH CTPYKTYP MOCJIE MEXaHHYECKOTO Pa3pyIICHHs] CAMOIIPOU3BOJILHO BOCCTAHABINBATHCS
YMEHBIIICHHE 00beMa TUCTICPCHOM (ha3bl

BBINPECCOBBIBAHUE PacTBOpUTENS U3 HaOyxmero BMB

npouecc Habyxanus BMB

IIporecc reneoopa3oBaHus

Urto B KOJUIOWIHOM XIMMHY IOHUMAETCS MO AUCTiepcHOU da3zoit (JD):

COBOKYITHOCTH YaCTHII, PABHOMEPHO paclpeeleHHBIX B quctiepcronnoi cpene (AC)

COBOKYITHOCTH MOJICKYJI, PABHOMEPHO PACIpPEICICHHBIX B TUCTIEPCHOHHO cucTeMe

COBOKYITHOCTH HOHOB, PABHOMEPHO PacHpeeTICHHBIX B TUCTIEPCHOHHON cCHCTEMe

COBOKYIHOCTh KOMIIJIEKCHBIX COEIMHEHHH, pABHOMEPHO pacnpeesieHHbIX B IUCIIEPCHOHHON CUCTEME

UYro npoucXouT MpH Nepe3apsiika 305151 KOJUIOUIHOTO pacTBopa?
HepeCcTPOiiKa MULEIUIBL B H303JIEKTPHUUECKOE COCTOSIHHUE.
N3MEHEHHE 3HaKa aJICOPOLIMOHHOrO MOTEHIIUANIA.

N3MEHEHHE 3HaKa J3eTa-MoTeHInaNa, [(-noTennuanal.

Yro Takoe KOAryJIsius KOJUIOUIHOTO pacTBopa?

nepexo]] JUCHEPCHOM (a3bl U3 PACTBOPEHHOTO COCTOSIHUS B OCATIOK.

nepexo]] JUCIEePCHOM (Ba3bl U3 0Cajika B PACTBOPEHHOE COCTOSHHE.

MOMYTHEHHUE KOJUIOUHOTO PACTBOPA 33 CUET CIUMAHHS MHIIEILL.

paBHOMEPHOE pacrpeieiicHue JUCTIEPCHOM (a3bl KOIIOUIHOTO PACTBOPa B UCIIEPCHOM cpe/ie.

Kak sxcniepruMeHTaNnbHO TOTYUUTh TOJOKUTENBHO 3apsDKEHHBIN 3016 AgJ 1Mo peakuuu:
AgNO3+ KJ « AglJ| + KNO3?

B n30bITKE AgNO3;

B u30bITKE KJ;

B 9KBHBAJIEHTHBIX COOTHOLIECHUSIX PEareHTOB;

IIpH TOOABICHUU OJTHOTO M3 MPOIYKTOB.

Kak skcriepuMeHTANBHO MOMyYUTh OTPHUIIATEIIFHO 3apsDKEHHBIN 30716 AgJ 10 peakiuu:
AgNO;3+ KJ <« Agl| + KNO3?

B u30bITKe AgNO3;

B u30bITKE KJ;

B DKBHBAJICHTHBIX COOTHOIIICHHUSX PEarcHTOR,;

IpH T00aBJICHUN OJJHOTO U3 MPOIYKTOB.

Crpoenue mutesuist 30551 Fe(OH)3?
[mFe(OH)s n Fe**] nCI;
[mFe(OH)3 n Fe** 3(n-x)CI] 3xCl; [mFe(OH)s n Fe®* 3nCl];

DnekTpodope3 B KOJUIOUTHON XUMUU?
JIBIDKCHUE JUCTICPCHOM (ha3bl KOJUIOMIHOTO PACcTBOPA MO BIMSHUEM JICKTPHUECKOTO TOJS K COOTBETCTBYIOIIEMY JJIEKTPOY;
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JBIDKCHUE AUCIEPCHON Cpelbl KOJUIOUAHOTO PAacTBOPA MO BIMSHUEM 3JIEKTPUUECKOTO MOJISl K COOTBETCTBYIOIIEMY
NIEKTPOY;
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIN MPOIIECC HA 3IEKTPOAAX I AUCTIEPCHON (a3bl U TUCTIEPCHOHHON CPEIBI;

I/I303H3KTpI/I‘-IeCKOe COCTOSIHUE MHUILICJIJIBI 30JI1 erMHHeBOﬁ KHCJIOTBI?
[M(SiO2) n SiOz22(n-x)H*]2xH*;

[M(SiO2) n Si0322nHY;

[M(SiO2) 2n SiO322xH*](n-x)H*;

B KakoM COCTOSIHUH KOJUTOUAHOTO PACTBOPA MPOUCXOIUT KOATYIISIIIHs?
B H303JICKTPHYECKOM COCTOSIHUH;

korma a3era ({)—ToTeHIMa TOCTUTAET KPUTHIECKOTO 3HAYCHHS;

korma a3era ({)—IoTeHIMal H3MEHHUT CBOM 3HAK;

[IPH Tiepe3apsaKe 3071,

UYro Takoe ceTUMEHTaIMsI KOJUIOUAHOTO pacTBopa?

MPOLIECC OCAKACHHSI YKPYITHEHHBIX YaCTHUI] TBEPAOH (a3bl;

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

MIOMYTHEHHUE KOJUIOWIHOTO PAaCcTBOpA 3a CUET CIUIAaHHUs MHULEILT;

PaBHOMEpPHOE pacrpeieiieHue AUCIepCHON (a3bl KOJUIOMIHOTO PacTBOPa B JUCHEPCHOHHOM cpejie;

HSOBJ‘ICKTpI/I‘IGCKO@ COCTOSIHMEC MUIICIIJIBI KOJUIOUJAHOI'O pacTBOpPaA Ag] ?
[m(AgJ)nAg*(n-x)JIxJ;

[m(AgJ)nAg™JT];

[m(AgJ)nAg*(n-X)NO3]x NO3’;

[m(AgJ)nAg+nNOs].

Yro Takoe menTU3aius KOUIOUIHOTO pacTBopa?

nepexo]] JUCHepPCHOM (a3bl U3 0CajiKa B pACTBOPEHHOE COCTOSIHHE;

MOMYTHEHHE KOJJIOMIHOTO PACTBOPA 3 CUET CIIMITAHUS MHIICILT,

paBHOMEpPHOE pacrpe/iesieHue UCIepCHON (a3bl KOJUIOMIHOTO PacTBOPa B JUCIEPCHOM cpelie.

Yro Takoe H303JICKTPUYCCKOC COCTOSAHUC KOJIJIOUAHOTO paCTBopa?

Heﬁ’I‘paJ’IBHOC COCTOAHHEC MULICIIIIBI;

HW3MCHCHHC 3HAKa JI3€Ta-I1I0TCHIIMAJia,

HU3MCHCHHNEC BCIIMYHHBI O6H.[€FO, T.C. TCPMOAMHAMHUYICCKOI'O MMOTCHIIAJIA.

COCTOSAHHEC KOHHOHI[HOﬁ CHUCTEMbI, IPU KOTOPOM BHCKTpOKI/IHeTI/I‘IeCKI/Iﬁ NOTEHIMAJI YaCTHUL PaBCH HYJIIO

[Ipu mony4yeHnn SMyIbCUU THITA «MACIIO B BOJIE» B KAUECTBE CTAOMIM3aTOPOB UCIIOIB30BAHO THAPOXJIOPU TOACTIHIAMMOHHUS.
Kaxos 3Hak 3apsiia kamens?

MOJIOKUTETbHBIN

OTpHILATENbHBIN

HET 3apsiia

3ome Agl nosryyen B3aumonericteueM AgNOs u KI ipn u36siTke KI. Kakoit non Oynet noteHmanonpenessronm?
Ag*

I

K+

NO3

K kakomy aniektpoxay OyayT mepemMenmaTbcs MaKpoMOJIeKyIsl Oenka B KUCIIOi cpee?
K KaTojy

K aHOIY

He OyIyT epeMentaTbest

I'mapozons cynbduaa mermbsika (I1I) momyden npomyckanneM U30bITKA CEPOBOAOPO/Ia YEPE3 PACTBOP MBIIIBIKOBUCTON
kucaoTel: 2 HoAsOz + 3 HoS = As;S3 + 6H20. 3apsig wactur Oyner:

TIOJIOKUTENbHBIH (BCieICTBIE a1copOuuu nonos H*)

OTpHULATENbHBIH (BCiencTsue agcopouun noHos HS)
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3apsi OTCYTCTBYET

Tunposons noxuaa cepedbpa moryaum mo peakmmu AgNOsz + Kl = Agl + KNO3 B mpucytcteun n3ositka AgNOs. @opmyna
MHULIEIJIBI 30151 UIMEET BUII:

{m[AgI] nAg* (n - X)NO3z} XNOz

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

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

[To kakoMy IpU3HAKY KJIACCH(PHUIUPYIOT TUCTICPCHBIC CUCTEMBI Ha YIIbTPAIUCIICPCHBIC, MUKPOTETEPOTCHHBIC U
rpy0OonuctiepcHbIe:

TI0 CTETICHHU TUCTIEPCHOCTH;

II0 arperaTHOMY COCTOSIHUIO TUCTIEPCHOH (a3bl U AUCIICPCHOHHON CPEIbl;

10 B3aMMOJICHCTBHIO AUCTIEPCHON (ha3bl M TUCTIEPCHOHHOM CPEIIBL;

10 B3aWMOJICHCTBHIO YAaCTHII JUCIICPCHON (ha3bl.

[To xakoMy HpH3HAKY KJIACCUPHULIUPYIOT TUCTIEPCHBIE CHCTEMbI Ha JTHO(UIbHBIE U THO(POOHBIE:
II0 CTEIEHU JAUCIIEPCHOCTY;

TI0 arperaTHOMY COCTOSTHHIO AHUCIIEPCHOM (asbl U TUCTIEpCHOHHOM Cpe/ibl;

10 B3aUMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTIEPCHOHHOM CPEJIbI;

10 B3aMMOJICHCTBHIO YaCTHI] TUCIICPCHOM (a3bl.

[To xakoMy IpU3HAKY KJIACCH(PHUIUPYIOT TUCTIEPCHBIC CUCTEMBI Ha CBOOOIHO — M CBA3HOIUCIICPCHEIE:
TI0 CTETICHU TUCTIEPCHOCTH;

II0 arperaTHOMY COCTOSIHUIO TUCTIEPCHOHN (ha3bl M TUCTIEPCHOHHOM CpelIbl;

10 B3aNMOJICHCTBHIO AUCTIEPCHON (ha3bl M TUCTIEPCHOHHOM CPEIIBL;

10 B3aUMOJICHCTBHIO YAaCTHII JUCIICPCHON (ha3bl.

Kakoii pazmep UMEIOT 4aCTHIIBI B YIBTPAMUKPOT€TePOTreHHBIX (KOJUIOMIHBIX) CHCTEMax?

107-10°m

10°-103%wm

10°-10"wm

10°°

Kakoii pasMep HMEIOT YaCTHIIBI B IPyGOINCIEPCHEIX CHCTeMAaX?
107 -10°wm

10°-103%wm

>10°-10" ™

10°

Kakoe 13 npuBeIeHHBIX BRIPAKEHUH XapaKTepU3yeT MOBEPXHOCTHOE HATsDKEHHE?

(OF/on;)15n jei
(aF.’;aTj_‘Ln i
(OU/95)spm

3akonuute hopmyaupoBky npasuia [ysene-Tapan: «Koarymsunio KOJUIOUIHOTO pACTBOPA BBI3BIBAIOT T€ HOHBI
9NIEKTPOJIUTA, 3HAK 3apsi/ia KOTOPBIX MPOTUBOIIOIOKEH 3HAKY 3apsfa. ..; KoaryJaupyllee AeiicTBHE HOHA TeM OOJIbIe, YeM
GoJtbIIe €ro 3apsim»

arperata

sapa

TpaHyJIbl

MHUIIEIUTBI

VYkaxure KaTHOH, 001aqaronii HANOOJIBIIIMM KOATyIHPYIOIUM IeHCTBUEM:
Ca2+

M92+

K+

Na*
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A|3+

Kak Ha3pIBaeTcs TeMIepaTypHBI HHTEpBaJI, B KOTOpoM amopdroe BMB nepexoanT u3 BEICOKO3TIaCTHIECKOTO B
BA3KOTEKydYee COCTOSIHUE U 00paTHO?

TeMmIepaTypa IUIaBIeHUs

TeMmIepaTypa UCTIapeHus

TeMIepaTypa 3aMep3aHus

TeMIepaTypa CTeKJIOBaHHUS

TeMIepaTypa TeKy4ecT!

3akoHunTe POPMYIHPOBKY: «YBennIeHNEe 00BeMa (MacChl) IIOIMMEPHOTO 00pasna B pe3ysibTaTe HOTTIONICHAS
HHU3KOMOJIEKYJIIPHON JKHUIKOCTH WIIM €€ Tapa Ha3bIBaeTcs ...»

HaOyXxaHHEM

THUKCOTpOIUen

CHHEPE3UCOM

3aCTy/IHEBaHUEM

KoalepBaiuein

ITo kakOoMy ypaBHEHHUIO PACCUUTHIBACTCS yAEIbHAs IIOBEPXHOCTD Sy, (10 00BEMY) UCIEPCHON CHCTEMBI C YaCTUIIAMU
cthepuyeckoit popmel (r — paauyc 4acTuir)?

Sya=1/3
Sya=3Ir
Sy.=1/6
Sya=6Ir
Syn=2r
BriGepure npaBuinbHy0 GOpMyITy Ul pacueTa 00beMHOW CTEIIeHU HaOyXaHus:
V=1
Vo
e Vo=V
v
v
o= —
I:}-I:I
Vi
o= —=
V-V,
Kaxoit pazMep UMEIOT YaCTHIBI B UCTHHHBIX (MOJICKYJISPHBIX) PACTBOpaXx?
107-10%m
105-10%m
<10°-10"wm
10°

Cpena, comeprkalias BelecTna B pa3apo0IeHHOM COCTOSTHUHM Ha3bIBAETCS
JUCIIEPCUOHHOMN

SMYJIbCHOHHON

CYCIEH3MOHHOM

MOJIMMEPHON

PaznpobnenHoe (pacnpenesieHHOE) B AUCIIEPCUOHHOM Cpejie BEIECTBO Ha3bIBAECTCs
¢azoit

¢bpaxameit

KOMIIOHEHTOM

rI00ynon

[psimble smybenn ("Macio B Boge") —

HenossipHast (modobHas, ruapodoOHas) KUAKOCTh pacipeeseHa B HOIPHON (JTHOGMITBHON, THAPOMMIBHON) JKUAKOCTH;
nossipHas (JnoduibHast, THAPOQUIbHAS) KHUIKOCTD Pacipe/iesieHa B HeMOoIsIpHOH (J1modoOHoH, ruapodoOHOit) )KuaKocTH;
HernoJsipHas (JinogobOHas, ruapodoOHas) TBepaas Gasza pacnpeneneHa B NOISIpHOI (JIMoGMIbHON, rHApodUIEHOI) TBEpIOH
¢asze;
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Obpartnusie smynbcun ("Boma B Macie'") —

HOJISIPHAs KHUAKOCTh PAcIpeneNeHa B HelOJIIPHOM;
HemoJIsipHast >KUAKOCTh paclipeziesieHa B OJISIPHOM;
NoJIsipHasl ra3zooOpasHas (aza pacupesesieHa B HEIOJISPHOW;

Kakxoe BMB M0HO OTHECTH K MOJIUAIEKTPOJIUTAM?
6ernox

Kay4qyK

Kpaxmail

LIEJUII0JI03a

MIOJIUATUIIEH

BcraBbTe mponyiieHHoe BolpakeHue: «3HaueHue pH cpepl, mpu KOTOPOM YHCIO0 HOHU3UPOBAHHBIX OCHOBHBIX I'PYII B
MOJIEKYJie OeJIKa PABHO YHCIY HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, HA3BIBACTCS ...»

3KBHUBAJICHTHON TOYKON

OydepHOit EMKOCTBIO

H303JIEKTPUYECKUM COCTOSHUEM

H303JIEKTPUYECKOU TOUKOH

KOHCTaHTOU JUCCOLMALINH

VYKaXHTe CXeMaTHYECKOE CTPOCHUE TIOJIMHOHA OeJIKa B IICIIOYHOU cpene:
NHs*— R - COOH

NHz - R - COO~

NHs;"— R - COO~

VYkaxure HalpaBlICHHUE ABMKCHHS MOJHMHOHOB JKeJaThHa MpH iekTpodopese, ecnu ero UIT 4,7, a pH cpensr 4,07
K KaTozy

K aHOZly

nepeMerieHle OTCYTCTBYET

YkaXuTe MeTol, KOTOPHIM MOXHO onpeaenuts U T Oenkos:
METOJ] HANOOJIBIIIETO JaBJICHHUS ITy3bIPEKOB BO3IyXa
AMEeKTPOOPETHUECKUIHA

CTaJlarTMOMETPHUYECKUIHA

METOJI MAJA0MIETO IIapuKa

(doTtomeTpHyeCKHiA

Kakoit u3 nepedrcieHHbIX METOJIOB HE MCIIOIB3YETCS ISl OTIPEICIICHUS H30UIEKTPUIECKON TOUKH OEITKOB?
(dboromeTpudeckuii

10 CKOPOCTH 3aCTyIHEBAHUSA

10 ITOJTHOTC BbICAJIMBAHHA

BUCKO3UMETPUUECKUI

AMEeKTPOOPETHUCCKHIA

Kak Ha3bIBaeTCs BBIACICHHE BBICOKOMOIIEKYJIIPHOTO BEIIECTBA U3 PACTBOPA IIyTEM BBEJCHHUS B PACTBOP JPYrOro, XOPOIIo
pacTBOpUMOTO BemiecTBa?

COTFOOMIH3ALIHS

KOATyJIS s

BBICAJIMBAHHE

(dbaoranus

BBICBOOOYKIEHHUE

Bri6epute moH, HarnboJiee TIOTHO BBHICAIMBAIOIINN OCITKHU:
SCN-

Cs*

J

Na*

8042’
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BcraBpTe mponymieHHoe clioBo: «BrIeneHne u3 pacTBopa moinuMepa HOBOH JKHUIKOH (a3bl, 00orameHHo momuMepoM, (B
BHU/IC MEJIKHX Kallelb), HA3bIBACTCA. ...»

KOHTpAaKIHeH ajcoponueit

KOoaryJsiuen

KoaJIeCLEHIINEH

KoanepBaruei

VYKaKuTe MOH, PENATCTBYIOIINN 3aCTyAHEBAaHUIO pacTBOpoB BMB:
CaZ+

80427

NO37

Na*

SCN-

Uro 3aMeuIaeT CKOPOCTh 3aCTyHEBaHUSA pacTBOpoB BMB?
MIOHMKEHUE TeMIIepaTyphbI

NOBBIILICHUE KOHLIeHTpauuu BMB

npucyrcTBue HoHOB SO42

npucyTcTre HoHoB Na*

NepeMeIInBaHie

Kax Ha3BIBaIOTCS CTPYKTYPHPOBAHHBIEC TOMOTEHHbIE CHCTEMBI, COCTOSIINE U3 TTOJMMEPA M PACTBOPUTEIA?
KOAryJISITBI

JKeNATHHUPOBAHHBIE SMYIIBCHH

CTYIHH

COMFOOMITH3ATEI

reiun

3akoHuunTe onpeneneHue: «CTpyKTypooOpazoBaHue, MPOUCXOIAIIECE B TUCTIEPCHBIX CUCTEMaX (KOJJIOMIHBIX pacTBOPAX,
CYCIICH3UX, TIACTaX U JP.) B Pe3yJIbTaTe YACTUIHOM KOATYIISAIUK U IPUBOIAINEE K 00pa30BaHUIO IPOCTPAHCTBEHHOTO KapKaca
13 TBEPIBIX YACTHII, HA3BIBACTCS. . .)»

3aCTyJHEBaHUEM

CHHEPE3UCOM

KoaryJsiuei

THUKCOTpOIUen

reneo0pazoBaHHEM

Kak Ha3pIBaroTCA TeIH, TOTEPSABIINE )KUIKYIO JUCTIEPCHOHHYIO CPelly B Pe3yNbTaTe BBICYIINBAHUI?
JIMOTENH

TUIPO30JIU

JIM030JI1

a’po30JI1

KCeporenu

Uro Takoe TUKCOTpOmHs?

CHOCOOHOCTH CTPYKTYP MOCIIE MEXaHMUYECKOTO Pa3pYIICHHsI CAMOIIPOM3BOJIFHO BOCCTAaHABINBATHCS
yMeHbIIeHHe 00bEMa AUCIepCHON (a3l

BEIPECCOBBIBAHUE PAcTBOPUTENS U3 Ha0yxmero BMB

mporecc HaOyxanns BMB

resieobpazoBaHue

Urto Takoe cuHepe3uc?

CaMOITPOU3BOJILHOE BBIACICHHUE YKUIKOW CPEIBI U3 CTYTHS
MTOSIBIICHUE TEKYYECTH Y CTYIHS

HaOyXaHUE MoJUMepa

00paTUMBII TIEPEXO]T TeIb <> 30JIb B

PacTBOpEHHUE MoJIUMEpa
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Cunepesuc — 310:

YMCEHBIICHHE 00bEMA U BHIIIPECCOBBIBAHIS CPEBI M3 SJTACTUIHOTO CTYIHS
BbeneHue BMB noa nelictBueM opraHu4eckoro pacTBOPUTENS
yMeHbIIeHUe 0011ero 00béMa CUCTEMbI IPU HA0yXaHUU

Mepexo/1 CTYIHS B 30J1b

IBUxKeHHe Mosiekya BMB non feificTBreM 3J€KTPUYECKOTO TOKA

[Tpu4nHOI HECHMMETPUYHOTO CHIIOBOTO OISt MOJIEKYJI B IOBEPXHOCTHOM CJIOE SIBJISICTCHL. ...
TETJIOBOE ABMKEHHE MOJIEKYI;

IEKTPOCTATUUECKOE OTTAIKUBAHNE;

HECKOMITEHCHPOBAHHOCTD MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBHUS CO CTOPOHBI Pa3HBIX (a3;
KPHBH3HA TOBEPXHOCTH paszena (a3

Mo xakoMy NpH3HAKY KJIACCUPHUIUPYIOT TUCIICPCHBIE CUCTEMBI Ha YIbTPAIUCIEPCHBIC, MUKPOTETEPOTeHHBIE U
rpyooaucTiepCHBIE:

II0 CTEIEHU JAUCIIEPCHOCTY;

TI0 arperaTHOMY COCTOSIHHIO AUCIIEPCHOU (ha3bl U TUCTIEPCUOHHOM CPEIbI;

10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl M IUCTIEPCUOHHOI Cpeabl;

10 B3aUMOJICHCTBHIO YaCTHI] TUCTICPCHOI (ha3bl

ITo xakoMy IpH3HAKY KJIACCUPHUIUPYIOT TUCTICPCHBIE CHCTEMbI Ha THO(MIbHBIC U THO(POOHBIE:
TI0 CTETIEHH JUCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AUCTIEPCHON (a3l U TUCTICPCHOHHOM CPEIBI;

T10 B3aMOJICHCTBHIO AUCTIEPCHON (a3bl U TUCTICPCHOHHOM CPeabl;

T10 B3aMMOJICHCTBHIO YaCTHI] TUCTICPCHOM (ha3bl

[To xakoMy IpH3HAKY KIACCU(PHUIUPYIOT TUCIIEPCHBIE CUCTEMBI Ha CBOOOIHO- U CBSI3HOAUCIIEPCHBIE:
10 CTEIEHU JUCIIEPCHOCTY;

0 arperaTHOMY COCTOSIHHIO AMCIIEPCHOU (ha3bl U TUCTIEPCUOHHOM CPEJIbI;

10 B3aMMOJICHCTBHIO AMCTIEPCHON (ha3bl U TUCTIEPCUOHHOM CPe/ibl;

T10 B3aMOJICHCTBHIO YaCTHI] TUCTICPCHOM (a3bl

Kakoii pazmep UMEIOT 4acTHUIIBI B yIBTPAMUKPOTETEPOTEHHBIX (KOJUIOUIHBIX) CHCTEMAaX?

107 -10"°m;

10°5-102 m;

10°-107 m;

10°

Kakoii pa3mep UMEIOT 4aCTHIIBI B MUKPOT'€TEPOTeHHBIX CUCTeMax?
107 - 105 m;

105103 m;

10° - 107 m;

10°°

Kakoe u3 MPpUBCACHHBIX BI:Ipa)KeHI/Iﬁ XapaKTCpU3yeT NMMOBEPXHOCTHOC HaTsDKEHHE?

(oF /ani)T,S,n ji
(oF /8T)S,ni
(U 108)sy ni

B armocdepe BoasiHOro mapa HaxOJWTCSl KBaplieBas KIOBETa C IUIOCKMMH CTEHKaMHM M TOHKMH KBapleBbld kamwuwip. [Ipu
NOBBIIIECHUY JABJICHU [1apa KOHAECHCALUsI HAYUHACTCS

OZIHOBPEMEHHO Ha CTEHKAX KIOBETHI U KaIIWILIAPA;

BHaYaje B KIOBeTe (IIPU MEHbBIIIEM 3HAYCHHUH Ps);

BHAYaje B KallWIIspe

Kunkocte Haxomurcs (1) B TOHKOM CMadyrMBaeMOM Kamwusipe paauyca T; (2) B karwie paguyca I ; (3) B makpodase ¢ miockoi
noBepxHocThio (I = 00). PacnosoxuTe 3TH CUCTEMBI B IOPSIKE BO3PACTAHHS AABJICHHS HACBIIICHHOTO Mapa.
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1<3<2;
2<3<1;
3<2<1;
3<1<2

Nmeem nByxdasnsie cucremsl: (1) Boga/6en3omn, (2) Bona/rexcan, (3) Bona/aHmivH. Pacnonoxure 3TH CUCTEMBI B P 11O
yOBIBaHHIO MEX(Pa3HOTO HATSHKEHHUS.

1>2>3;

2>1>3;

3>2>1,

3>1>2

PacronoxuTe JaHHBIC BEMIECTBA B PSIZ 10 YOBIBAHUIO TIOBEPXHOCTHOTO HaTshkeHus: (1) anwmuH, (2) 6ensou, (3) Boxa, (4)
reKCaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

KosutonziHpie pacTBOpHl  OTJIMYAIOTCS OT HWCTUHHBIX CIEIYIOIMIMMH OCOOCHHOCTSIMH: A) OuYeHb Ci1ab0 BBIPAKEHBI
KOJUIMTATHBHBIE CBOMCTBA; b) 3HAUNTENHHO BBIIIE CKOPOCTh U] (y3uH pacTBOPEHHOTO BEeNIeCTBa; B) pacTBOpeHHOE BEIECTBO
pa3znpobieHo m0 Monekyn (MoHOB); I') YacTHIBI KOJJIOMAHO-PACTBOPEHHOTO BEIIECTBA CIOCOOHBI MPOHUKATh HYepes3
YIIBTPATOHKOIIOPUCTBIE MeMOpaHbl; /) SABISIOTCA ONTHYECKH HEOJHOPOAHBIMH (pacceMBalOIIMMH CBET) cpemamu; E) Bce
KOJUTOMJHBIE PACTBOPHI ABISAIOTCS TEPMOJMHAMHIECKH HEYCTOWYHMBBIMU HEPABHOBECHBIMHU cHCTeMaMH. Kakue yTBepxkIeHHMs
SIBIISTFOTCSI ITPABWIIbHBIMHA?

BI'B;

All;

BI'A;

AT

B karumio Bojibl Ha IOBEPXHOCTH KBaPIIEBOM IIACTHHKU BHECEH ruapoxopu goaenmnammonns [ CioHasNH3]CH. B
pe3yabpTaTe MPOU30IILIO0

YMCHBIICHUE KPaeBOTO YTiIa CMaulBaHUS,

BO3pacTaHue KPaeBoro yria;

KpaeBOH Yoy He H3MEHWIICS

3016 Agl oyden B3aumopeiicteiueM AGNO3 u Kl mpu u36siTke Kl. Kakoii noH OyneT moTeHHaIoonpe e IsFonum?
Ag*;

I

K+.

NO3~

KakoBbI BO3MOXKHBIC MPUYUHBI BOSHUKHOBEHHUs J|DC Ha MOBEPXHOCTH YaCTHII THIPO30JIs KpeMHe3eMa B Bojie?
aJIcopOIMst MOHOB cTabMIIH3aTopa

HMOHU3AIUS IOBEPXHOCTHOTO CIIOS

JOCTpauBaHHUE KPUCTAILTHYSCKON PENIeTKA HOHAMH U3 pacTBOpa

[pu mony4yeHUn 3MyIIbCUIT THUTIA "MacIo B Bojie" B Ka4eCTBE CTAOMIN3aTOPOB UCIIOIB30BaHBI THIPOXIOPH TOACIIHIAMMOHHUS.
Kaxos 3Hak 3apsiia kanens?

TTOJIOKUTEIbHBIM;

OTpHIIATENbHBIN;

HET 3apsiia

K kakomy anektpoay OyayT mepemMemaTbcs MaKpOMOJIEKYIbI Oellka B KUCIION cpeze?
K KaTozy;

K aHOJY;

He OyayT nepeMeraTbes

74



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Konrexkcr opranmsamuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 75 u3 88
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

Tunpozons cynpduna memmeska (I11) momyden mpormyckanmeM M30BITKA CEPOBOAOPOAA Uepe3 PAacCTBOP MBIIIBIKOBHCTON
kucaoTel: 2 HoAsOz + 3 HoS = As;S3| + 6 H20. 3apsin wactur Oynet

TIOJIOXKUTEIBbHBIH (BCIieACTBHE ancopOimu noHos HY);

OTpHUILATENbHBIH (BCIencTsue aacopouun nosos HS);

3apsi] OTCYTCTBYET

T'unposouns xmopuaa sxenesa (1) nonyuen ruaponuzom FeCls npu kunsyenunu pactsopa: FeCls + 3H.0 « Fe(OH)s| + 3HCI.
B pesymbraTe 00pasyeTcss MHUIEIUIA, CTPOCHHE KOTOPOil MOXXHO BbIpasuth (opmyioit {m[Fe(OH)s] nFeO* (n-x)Cl-} xCI-.
VKaXuTe COCTABISIONINE YaCTH MHUEIIB: 1) SApO MHIEIBL, 2) MOTCHIUATONPEACTSIONINEe HOHBI, 3) MPOTHBOMOHBI OT
YaCTHIIBI 10 TPAHMITHI CKOJIBKEHNS, 4) ipoTrBONOHE nuddy3Hoi yacta 19C. a) m[Fe(OH)s]; 6) xCI~; B) (n-x)CI; r) nFeO*.
BapuanTts! oTBeTa:

16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a; 38 46

I'unposouns noauaa cepebpa moyden mo peakin: AGNOsz + Kl = Agl + KNO3 B mpucytctBun n3bdsitka AGNO3. dopmyna
MHUIIEIUIBI 30711 uMeeT BuA (YKakuTe MPaBUIbHBIN OTBET):

{m[AgI] nAg* (n —x)NOz} XNOz~

{m[Agl] nI~ (n — x)K*} xK*

{m[AgI] n NO; (n-x)Ag* IxAg*

Uro Ha3bIBAIOT IPaHULICH CKOJIBKEHHUS MPH DJIEKTPOKNHETHUECKHX SIBJICHHSX ?

TPaHUIy MEX/Y aJICOPOLIMOHHBIM U TU(Q(Y3UOHHBIM CIIOSIMU ITPOTHBOUOHOB;

TpaHHLy, 10 KOTOPOH Mpoxoaut paspsiB 1DC NpH TEINIOBOM IBHXESHHU YaCTHUIL;

IpaHHLy, [0 KOTOPO Mpoxoaut pa3psiB ADC NpH HaIOKEHHH BHELTHETO 3JIEKTPHYESCKOTO MOJIS;
rpaHuLy paszena ¢as.

UYro Takoe 1) anekrpodopes 2) anekTpoocMoc 3) MOTEHIHA CeANMEHTaNK 4) TIOTEHIHAN TeYeHUs? a) TeUSHUE )KUAKOCTHU B
Kanuusipe 1Mot IefiCTBUEM 3JIEKTPUIEcKOoro 1moiisi; 6) BosHnkHOBeHHe D/1C npu oceilaHuy YacTHIL; B) JBIKCHUE YaCTHIL
JMCTIEPCHON (ha3bl 10J] ISHCTBUEM AJIEKTPUUECKOTo MoJIst; I') Bo3HHKHOBeHKe D/IC rnpu TeYeHUH KUAKOCTH Yepe3
KanMUIIPHO- OPHCTOE TeNo. BpibepuTe nmpaBuIlbHbII OTBET:

la; 206; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B

Kaxoit Bun umeet ypaBHeHue I expMroipna-CMOIIyXOBCKOTO, CBS3BIBAIOIIEE BEIMYMHY (-IIOTEHIMANa U CKOPOCTh
anekTpodopesa (AnekrpoocMoca)?

U= ee,cH
n
u=—"1

eg,cH
u=t
&g,

Kaxoii moTeHIman Ha3pIBAIOT AJICKTPOKUHETUIESCKIM?

MIOTEHIIMAJ Ha TPaHUIIE pa3jaena ¢as;

TIOTCHIIMAJ HAa TPAaHUIIE CKOJIBKCHUSA,

MTOTEHIIMAJ Ha TPAHHUIIE afCOPOIMOHHOTO U Mi(PYy3MOHHOTO CIOEB;

notennuan JI9C Ha pacCTOSHUU OT TpaHUIIBI pa3aena ¢a3, paBHOM 3P dekTuBHOM TomuHe nuddy3noit yactu JI2C.

Kakoli u3 mepeuncieHHBIX MOHOB oOiamaeT Hamboibpliel criocoOHocThi0 coxuMath [1DC B 30mme cymbduna cypsmsl (111)
Sh,S3, cTabHIM30BaHHOM HUTPATOM CYPbMBI?
Ca2+.
S04
Na*.
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IToyemy npu Bo3pacTaHUM pafnuyca HOHOB, HMEIONINX OANHAKOBBIN 3apsy, ycumBaercs cxatue JJOC?
13-3a yMEHBUICHUS THAPATAIlH HOHOB,;

13-3a BO3pACTaHUs IUIOIBHOTO MOMEHTA HOHa;

n3-3a yBEJIMYEHUs a1cCOPOIIH HOHA;

13-3a YBEJIMYEHUS KPUCTAIIOXUMUYECKOTO pafinyca HOHa

Kakoii anextposnT HasbiBaroT UHAM(dHEepeHTHBIM?

OJIMH U3 HOHOB KOTOPOT'O CIIOCOOEH I0CTPanuBaTh KPUCTAINIMYECKYIO PEIIETKY arperara MHUILEIUIbI;

HE COZIep Kalliiii HOHOB, CIIOCOOHBIX JOCTPaMBaTh KPHCTAIMIECKYIO PEIISTKY arperara MULEIUIBl 1 U3MEHATD
MOBEPXHOCTHBIN MMOTSHIHAI Po;

HE co/ieprKallnii HOHOB, oOpasyromux auddy3Hyro gacts JJIC

Kakoii snexrponut Ha3pBatoT HenHAM(QEepeHTHBIM?

COZAEpKAIUI HOHBI, CIIOCOOHBIE IOCTPAUBATh KPUCTAIUIMUECKYIO PEIIeTKY arperata MULEIUIb;
coJieprKalliil HOHBI, OTHOUMEHHBIE C IPOTUBOMOHAMHU MHIIEILIBI;

HE CoZieprKaIlluii HOHBI, CIIOCOOHBIE OCTPaNBaTh KPUCTAIIIMYECKYIO PEIIETKY arperara MULENJIBI;
HE COZIePIKaIlUil HOHBI, BXOIAIIUX B MULIEILTY 3071

Kakoii u3 noHOB 00s1a1aeT HaUOOJIBIIIEH CTOCOOHOCTRIO CxxuMaTh JIIC B 301e MNO,, crabmmuzosanabiM KMNO4?
B8.2+;

Cl;

S04

K+

Kakoit u3 TNEPCUYUCIICHHBIX HOHOB 06J1a£[aeT HaMMEHbIIIEH CIIOCOOHOCTHIO CKUMATh I[BC B 30JIC Agl, CTaOUIN30BaAHHBIM

Kakx wm3mensercs s¢¢exruBHas tonmmuHa auddyznoit gactu [ADC mpu yBeNMYCHHUH KOHLECHTpaUUH WHIH(BHEpPEHTHOTo
ANEKTPONIUTA B 00beMe BOIHOH (ha3bl (TIOBBIIICHUN HOHHOH CHUTBI)?

1) Bo3pacraer;

2) He MEHSIETCS;

3) yMeHbIIaeTcs

Kaxkoe nefictue okasbiBatotr Ha JI9C nHau(pGEpeHTHBIE AIEKTPOIUTHI?
MOBBIIIAIOT (- MOTEHINAT;

HE U3MEHSIOT {- MOTEeHIINAT,

YBEJIMYMBAIOT IIOTCHIIHA TPAHHUIIBI Pa3iena;

CHUXAIOT (- MOTEHITHAI

Jlatekc — aTO

IByXx(ha3Has ABYXKOMITIOHEHTHAsI CHCTEMa-IUCIIEPCHsI OJIMMEPa B BOJIE;

AByx(a3zHas TpPEXKOMIIOHEHTHas CHCTeMa-ICIIepCHs TNoJuMepa B BOJE, CTAaOWIN30BaHHAs ITIOBEPXHOCTHO-aKTHBHBIM
BEILIECTBOM (IMYJIBIaTOPOM);

onHO(a3Hasi CHCTeMa — pacTBOP MOJIMMepa B BOJHOM cpejie, CoJeprKalle IMyIbraTop

JIno¢oOHBIE KOJTONTHBIE CHCTEMBI IPHHINIHAIIFHO arperaTUBHO HEYCTOWYHBEI, TOTOMY YTO

007a1ar0T N30BITKOM CBOOOIHOM YHEPTUH;

XapaKTepU3yIOTCS BBICOKUM MOJIEKYJISIPHBIM CPOACTBOM MEXIY AUCIEPCHOHN (a30i M JUCTIEPCHOHHOH Cpenoi;
00pazyroTcst B pe3ybTaTe CaMOIPOU3BOILHOTO TUCTICPIHPOBAHUS

JIno¢mibHBIE KOJUIOUIHBIE CHCTEMBI IPUHIMITHAIEHO arPEraTHBHO YCTOHYHBEL, TOTOMY YTO
00pa3yroTcs B pe3ysIbTaTe CaMOMPOU3BOJILHOIO JAUCTICPTUPOBAHUS U XapaKTEPHU3YIOTCS BRICOKMM MOJICKYJISIPHBIM CPOJCTBOM
MEXIy JUCIICPCHOU (ha30ii U AUCTICPCHOHHOMN CPEIOii;
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001a1ar0T N30BITKOM CBOOOTHOW YHEPTHUH;
HUMEIOT MPEeSIbHO BHICOKYIO TUCTIEPCHOCTh

HOpOl" KoaryJjsaiuuy — 3TO HAaMMCHbIIAsA KOHICHTPpAUA 3JICKTPOJINTA, IIPU KOTOpOP‘I

CTAHOBHUTCS BO3MOXKHOM KoaryJjdanud, T.K. MOTCHIIMAJIbHBIN 6ap1;ep OTTAJIKUBAHUA CTAHOBUTCS MCHBIIIC SHEPIrUH TCIIJIOBOT'O
JBHXKCHMUA,

BCC CTOJIKHOBCHUA 4aCTUIL] CTAHOBATCA 3(1)(1JCKTI/IBHI)IMI/I;

CIIPaBCAJINBbI oba YTBCPIKACHUA

Kaxoe n3 onTHYeCKUX SBICHHUI HEBO3MOXKHO B KOJUIOWIHO-TUCIIEPCHBIX CUCTEMAaX?
IuQpakIus cBeTa;

OTpaXKCHHUE CBETA OT HOBEPXHOCTH YACTHII;

HOTJIONICHHE CBETa

Benslit 3051p OcCBemaeTcs MOHOXPOMAaTHUECKUM CBeToM ¢ JuiMHOW BONHBI 400HM (cuHuit) u 700HM (kpacHbIif). B kakom

COOTHOLICHUU HAXOOATCSA BCIIMYNHBI MyTHOCTI/I?
T400 = T700
Ta00 =~ T700
Ta00 < T700

Kakoe u3 MNPpUBCACHHBIX OHpe,Z[eJ'ICHI/Iﬁ MYTHOCTH SABJIACTCS HeraBI/IHLHLIM?
MYTHOCTB — 3TO BCJIMYHHA, 06paTHa$1 TOJIIIUHE CJ104, MTPpU KOTOpOﬁ HpOXOI[ﬂH.II/Iﬁ CBET OCIIA0JISICTCS B € pas;

MYTHOCTb — 3TO BCJIMYMHA, YHUCIICHHO PAaBHAsA J'IOFapI/I(I)My OTHOIICHUA MHTCHCHUBHOCTU IMAJAIOIICTO U IMPOXOAAMICTO CBCTA

4yepe3 paccerBalollylo Cpey;

MYTHOCTb — 3TO BE€JIMYMWHA, paBHasd UHTCHCUBHOCTHU CBE€TA, paCCEIHHOI'0 IO BCEM HaAIIpaBJICHUAM e}IHHHHeﬁ 00bEMa CHCTEMBI

IIPU UTHTEHCUBHOCTH MaJIaI0IIero CBeTa PaBHOM 1.

CornacHo ypaBHEHUIO Pajess HHTEHCHMBHOCTB PacCessHHOI'O CBETa BO3PACTAeT IPSIMO IPOIOPLHUOHAIBHO. ..
KyOy AMameTpa 4acTHII;

KBAJIpaTy JJIMHBI BOJHBI M1 JAI0IIET0 CBETa;

YHUCIICHHO KOHIIEHTPALIMH YaCTHI

OneHnuBaHue OTBETa CTYACHTA HA 3a49€TE

Xapaxkmepucmuka omeema oannwt

JlaH TONHBIM, pPa3sBEpPHYTHIM OTBET HAa IOCTABJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HaHUH 00 00BEKTe, MPOSBIAIOMASACS B CBOOOTHOM
ONEPUPOBAHUU  MOHATHUSAMH,  YMEHUH  BBIACINTH  CYIIECTBEHHbIE U
HECYIIECTBEHHBIE €r0 NPHU3HAKU, NMPUYMHHO-CIIECJICTBEHHbIE CBS3U. 3HaHHE 00 46-50
00beKTe AeMOHCTpHUpYeTCsl Ha ()OHE MOHMMAHHMS €r0 B CHCTEME JaHHOM HAayKH U
MEKANCIMIUIMHAPHBIX cBsizeld. OtBer (opMmynupyercs B TepMHHAX HayKH,
U3JI0KEH JIMTEPATYPHBIM A3BIKOM, JIOTMYEH, JOKAa3aTeJIEH, JIEMOHCTPUPYET
ABTOPCKYIO IO3HLUIO CTYJEHTA.

Jlan TONHBIM, pa3BEpHYTHI OTBET Ha IOCTABIEHHBIA BONPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHMI 00 O0OBEKTe, JOKA3aTeIbHO PACKPBITHI
OCHOBHBIE TOJIOKEHUS TEMbI; B OTBETE MNPOCIEKUBAETCS YETKAs CTPYKTypa,
JIOTHYECKAs TIOCIIEA0BATENBHOCT, OTPAKAIomas CYIIHOCTh PacKPBIBAEMBIX
NOHATHH, TEOpUH, ABJICHMA. 3HaHWE 00 OOBEKTE AEMOHCTPHPYETCS Ha (oHe 41-45
MOHUMAHHS €r0 B CUCTEME JAHHON HAYKH M MEXIUCUUILIMHAPHEIX cBa3el. OTBer
U3JI0KEH JIMTEPATYPHBIM A3BIKOM B TEPMHMHAX HAyKH. MOrYT OBITH JOMYIIEHBI
HENOYETHI B ONPEACIEHHH TIOHATHMH, UCIIPABIEHHBIE CTYIEHTOM CAMOCTOSATEIBHO
B IIPOLIECCE OTBETA.
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JlaH nonHBIN, pa3BEpHYTHIA OTBET HA IOCTABJICHHBII BOIPOC, IOKA3aHO YMEHUE
BBIJICTINTh  CYIICCTBEHHBIE M  HECYIIECTBEHHbIC MNPU3HAKH, MPUIHUHHO-
CIENCTBEHHBIE CBA3H. OTBET HYETKO CTPYKTYPHPOBAH, JIOTMYEH, M3IIOKEH B 36-40
TepMuHaX Hayku. OJHAKO JOMYIICHbI HE3HAYUTENbHbIC OIUOKN MM HEJ0YEThI,
WCIIPABJICHHBIE CTYICHTOM C MOMOIIBIO «HABOISIIMX» BOMPOCOB MPENOAaBaTelIs.
Jla"H TONHBIM, HO HEIOCTAaTOYHO IOCIICIOBATCIbHBIM OTBET Ha ITOCTABICHHBIM
BOMPOC, HO MpPH I3TOM I[OKA3aHO YMEHHE BBLICIUTH CYLICCTBEHHbIE U
HECYIIECTBCHHbIC PH3HAKH U MPUYNHHO-CICACTBEHHbIC CBA3U. OTBET JIOTHYCH U 31-35
U3MOKEH B TEPMHHAX Haykd. MoryT ObITh JomymieHbl 1-2 omuOKd B
OIPEeNIeICHHH OCHOBHBIX TOHSATHH, KOTOPBIC CTYICHT 3aTPYAHSIETCS HCIPAaBUThH
CaMOCTOSITEIIHHO.

JaH HeqOCTAaTOYHO MONHBIA M HEJOCTATOYHO pa3BepHYTHIH oTBeT. Jlormka u
MOCTIE/I0BATEILHOCT U3JOKEHHS HWMEIOT HapylieHus. JomymieHsl ommOKd B
PacKpbITHM TOHATHH, ynorpedieHun TepMuHOB. CTYIGHT He CIOCOOeH
CaMOCTOSITENIbHO BBIICIUTh CYNIECTBEHHBIC WM HECYIICCTBCHHBIC MPH3HAKU U
NPUYUHHO-CIIEACTBeHHBIE  CBsi3M.  CTYJIGHT  MOXET  KOHKPETHU3UPOBATH
0000IICHHbIC 3HAHMUS, OKA3aB HA MPUMEPAX X OCHOBHBIC MOJOKEHUS TOJIBKO C
MOMOIIBI0  MpenojaBatens. PedeBoe odopmieHne TpedyeT  MOMpPaBoK,
KOPPEKIIHH.

JlaH HemMoJHBI OTBET, JIOTHMKA M MOCJIEAOBATEIILHOCTh H3JIOKCHUS HMEIOT
CYIIECTBEHHbIC HapylieHus. JlomyiieHbl rpyOble OMMOKUA MpH ONpeieICHUH
CYIIHOCTH  pAcCKpPbIBAEMBIX  TOHATHI, TEOpUH,  SBICHUN,  BCICICTBUEC
HEMOHMMAHUS CTYJAECHTOM HX CYIIECTBEHHBIX U HECYIIECTBEHHBIX MPU3HAKOB M 21-25
cBA3cil. B oTBeTe OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPHITH KOHKDETHBIE
MPOSIBJICHUS 0000IIEHHBIX 3HAHUI HE MoKa3aHO. PedeBoe odopmiieHue Tpedyer
HOMPABOK, KOPPEKIIHH.

26-30

JlaH HeNoOJHBIM OTBET, MPEACTABIIONUI co00M pa3po3HEHHbBIE 3HAHUS IO TeMe
BOIIpOCAa C CYIIECTBEHHBIMH OIMMOKaMH B oOmpeneneHusx. lIpucyrcTByror
(hparMeHTapHOCTh, HEJIOTMYHOCTh Wu3JIoXKeHHA. CTyIeHT He OCO3HaeT CBs3b
JAHHOTO TIOHATHUS, TEOPUH, SBICHHUA C JAPYTMMH OOBEKTaMH JWCIUIIIMHBIL.

OTCYTCTByIOT BbIBO/JIbI, KOHKPETHU3AllUd MU JA0KaA3aTCIbHOCTb U3JIOKCHUS. Peup 1-20
HCTpaMOTHa4. HOHOJ’IHI/ITGJ’IBHHG MU YTOYHAKONIMC BOHPOCHI IMpPEHoAaBaTC/IsI HE

MNPpUBOAAT K KOPPEKHHU OTBETA CTYJACHTA HC TOJIbKO Ha IIOCTaBJICHHBIH BOIIPOC,

HO W Ha Ipyruc BOINPOCHI AMCUUILINHEI.

He MOJY4YCHbI OTBETHI 110 0a30BBIM BOIpocaM JUCHUIIIIMHBI. 0

PesynpTupytromas oreHka onpenenseTcs B COoTBeTCTBHH ¢ [lonoxeHneM o 0alibHO-PEHTHHTOBON CUCTEME
OLIEHKHU 3HAHUH CTYJIEHTOB.

IIpumepn! OMIETOB K 3a4eTy O AUCHHUIINHE
«@Pu3nyeckas ¥ KOJJIOUAHAA XUMHUSD)

buner 1.

1. Xumnueckas kunetnka. @opmanbHas KMHETHKa. CTeNeHb MPOTeKaHHUsI XUMUYECKON peaKkIuy.
Cxopocts peaknnn. Knnetnueckoe ypaBHEHUE.

2. Turmel anekTpoxuMudeckux cucteM. CIBOCHHBIE XMMUYECKHE 1IeTH, puMep. Boipaxenue ams
3.1.C. IBOMTHON XUMHUYECKOU IENH.

3. Nonometpus. Onpenenenne PH pacTBOPOB 3IEKTPOXUMUYECKUM MeTooM. [TpumMepst
AIIEKTPOXMMUYECKHX 3JIEMEHTOB JUIsl OTlpeiesieHust PH pacTBopoB.

4.BzaumoperictBue okcuna yriepoaa (lI) ¢ xmopom Beipaxkaercs ypaBHenuem: CO+Cl2<—>COCl:.
Konnentpanust oxcuga yriepona (Il) pasna 0,3 monp/m, a xmopa — 0,2 monw/n. Kak m3MeHurcs
CKOpOCTh MPSIMON peakiiy, €CIU YBEJIMYUTh KOHLEHTpaluio okcuaa yriuepoaa (I) no 1,2 mons/n, a
KOHIIEHTpanuio xjopa — 110 0,6 Monb/n. CauTarh, 4TO peakius BTOPOTO TOPSIKA.
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Buuier 2

1. Xumnueckas kunetuka. Koncranra ckopoctu. [lopsnok peakuuu. Peakiiuu HyneBoro, nepBoro u
BTOpOTro nopsaka. [lepuon nomynpespaiieHus.

2. Teopuu rereporeHHOro Kartanu3a. MysibTurmieTHas Teopus (A.A.bananaun).

3. MonekynspHas pedpakuus. OnpeneneHne n30MepUn BEIECTBA U COCTaBa CMECU METOJIOM
pedpakuu.

4. Ckopocts peakunu A+2B npu [A]=0,5 mons/n u [B]=0,6 monb/1 paBaa 0,018 Mons/n. Beraucauth
KOHCTaHTY CKOPOCTH peaKkLliy, CUNTAasi, YTO PEaKLusl TPEThEro NopsaaKa.

Buier 3
1. MosekynsipHasi XUMAYECKasi KUHETHKA. MeXaHU3Mbl XUMUYECKUX peakiuii. MOJICKyJIIpHOCTh U
MOPSZIOK peakiuu. MeTo bl onpeaesieHUs TOPSAKAa XUMAYSCKUX PEaKITUH.

2. Teopun rereporeHHOTO Karainusa. Teopus akTuBHbIX aHcamOuer (H.M.KoGo3eB).

3. DIeKTpOXUMHUYECKass KHHETHKA IePEHANPSHKEHIS BOIOPO/IA TIPH JICKTPOJIH3E.
DKCcIepUMEHTAIBHOE ONpe/ielieHHe KOHCTAHT B ypaBHeHHH Tadderns.

4. Onpenenuth TOPSAAOK PEAKIUH OMBUICHHS YKCYCHOMETHIJIOBOTO 3(upa IIEIOYb0 HAa OCHOBE
CIICAYIOIINX JTAHHBIX:

Bpewms, mun 3 5 10 25
Komni. pacTtBopa 0,00740 0,00634 0,00464 0,00254
NaOH, moxw/n

HcxomHple KOHIIGHTpAIMK IeJIoH | 3dupa oguHakoBbl ¥ paBHBI 0,01 Mo/

buaer 4

1. MonexynsipHast xuMmudeckasi KuHeTHKa. CloxHble peakiind. OOpaTUMble XUMHUUECKHUE PEAKIIUH.
M3MeHeHne KOHIIEHTPAi pearupyoIlrX BEIIECTB B XOJ€ PEAKIIHH.

2. Teopuu reTeporeHHOTO Kataimu3a. DJIeKTpoHHas Teopus katanu3za (C.3.Porunckuid,
O.D.BoJbKEHIITEMH).

3. Ypasuenne Taddens. ['paduueckoe onpeneneHne KOHCTaHT B ypaBHeHnu Taddemns. Cxema
YCTAHOBKH JUIS U3Y4EHUS MEepEeHaIPsKEeHHs BOAOPO/a.

4. BbpIUNCINTD, BO CKOJIBKO Pa3 YBEIMUYUTCS CKOPOCTh PEaKIMM IPU MOBBIIIEHUH TeMIIepaTypbl Ha
150°C, npuHuMas TeMnepaTypHbIii KOd(GUIMEHT CKOPOCTH PEAKIMH PABHBIM 2.

buaer 5

1. MonexynsipHast xumudeckasi KuHeTHKa. CinoxHble peakiini. ConpsKeHHbIE XUMUYECKHE PEaKInu.
M3MeHeHne KOHIIEHTPali pearupyoIlnX BEIIECTB B XO€ PEAKIIHH.

2. DNEKTPOXUMHUYECKHE CUCTEMBI (3JEKTPOXUMHUYECKHUE 1emnu). [IpuHIumb! Kitaccuduranum
IIEKTPOXUMHUYECKUX LIECTEH.

3. IloTeHIIMOMETpHYECKOE TUTPOBaHUE KUCIOT. OTpeieieHne aHATUTHIeCKOH KOHIIEHTPAIHN
pactBopa meroaoM J/IC.

4. Tlpu kakoif TeMIepaType 3aKOHUMTCS HekoTopas peakmust 3a 0,5 mum, ecnmm npu 70°C oma
3akaHumnBaercs 3a 40 MuH? TemnepaTypHbIil KOAQPHUIMEHT peaku paBeH 2,3.

buaer 6

1. MoneKmepHaﬂ XUMHNYCCKasd KHMHCTHUKA. CJ'IO)KHBIG peaKI_[I/II/I. HapaJ'IJ'IeJ'IBHI)Ie XUMHWYCCKHUEC peaKI_[I/II/I.
V3MeHeHre KOHIICHTPAIUHN PEearupyroIruX BEIIeCTB B X0/I€ PEaKIIHH.

2. Tuner 3J'IeKTpOXI/IMI/I‘—IeCKI/IX CHUCTCM. d)mnqecm/le, aHHOTpOHquCKHe ey, HpI/IMepBI.

3. 3KCHepI/IMeHTaHBHOe onpeneHeHI/Ie KOHCTAHTbI CKOpOCTI/I nu 3HepI‘I/II/I AKTUBAIIlUA peaKI_II/II/I
THIPOJIN3a YKCYCHOTO aHTUIPH/IA.
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4. J15is peakiiuu OMBUICHUS! YKCYCHOITUIIOBOTO Aupa MpH O0JIIIOM U30BITKE BOJBI KOHCTAHTA
ckopoctu npu 20°C paBHa 0,00099 mun, a mpu 40°C ee BenmmumHa coctapiser 0,00439 mun™.

OnpefenuTe SHEPTHIO AKTUBALMN M KOHCTAHTY CKOpocTH peakiuu mpu 30°C.

Buier 7

1. Koncranra ckopocTH peakuuu. BiusiHue temneparypbl Ha cKopocTh peakuuu. [IpaBuiio BanT-
l'odda. YpaBaenue Appennyca. @U3NUECKHil CMBICT BEJITUYHH YpaBHEHUS AppeHuyca.

2. llorernmomerpust. OnpeneneHne U TeopeTuieckoe odocHoBanue. [Ipsmast moTeHIuoMeTpusl.
[ToTeHunoMeTpUYECKOE TUTPOBAHUE.

3. SIBneHue nepeHanpspKeHs PH AJIEKTPOIIM3e U Ha AIeKTpoaax. [I[puunHbl nepeHanpspkeHusl.
4. Cxopocts ob6pazosanus NO B peaktuu 2NOBr ¢y —2NO) +Bryy) pasna 1,610 momb
Uemy paBHA CKOPOCTh PEAKIMH U CKOPOCTh pacxonoanust NOBr?

1..-1

C.

buier 8

1. KoHcTaHnTta ckopocTH peakuuu. BiusiHue TemnepaTypbl Ha KOHCTaHTY CKOpOCTH peakuuu [lonstue
9HEPruy aKTUBALUHU. DKCIEPUMEHTAIbHOE ONPEAEICHUE SJHEPTUN aKTUBALIUU.

2. HepaBHOBECHBIE JIEKTPOIHBIEC IPOIIECCHI. DIEKTPOIIM3 M €r0 OCHOBHBIE 3aKOHBI. HarpspkeHue npu
anektponuse. Ilepenanpsoxkenue npu anexrpoause. [lorennman paznoxeHus (BbLACICHNS).
[IepenanpsikeHue Ha JIEKTPOLE.

3. Kakoif 3:1eKTpoJ; MOXKHO HCHOJIb30BATh KaK MHAWKATOPHBIN MPU KHUCIOTHO — OCHOBHOM
noTeHuromeTpuyeckom tTutposanuu? Ioscuure.

4. B HexoTOpo#l peakuuu 1enaoro nopsaka NA—B konneHTpanus ucxoaHoro seuiectsa 0,5 Monb 1
OblIa JOCTUTHYTA 3a 4 MUH NPH HAYanbHOH KOHIEHTpamuH 1 MONb T M 33 5 MHH HpH Ha4aTbHOM
KOHIIEHTPAIMH 2 MOJIb-JT~, Y CTaHOBUTE TOPSIOK PEAKIIUH.

1

Buier 9

1. KoHcTaHTa CKOPOCTH peakiyy. Biusane TeMepaTypsl Ha KOHCTaHTY CKOpOCTH peakuuu [lonsTue
SHEPI'Uy aKTHUBAIUU. DKCIEPUMEHTAIBHOE ONpeIeTICHNE SHEPTUU AKTHUBALIUH.

2. Tyl SMeKTpOXUMUYECKHX cucTeM. KOHIIEHTpallmoHHBIE TIETTH IEPBOTO POJIa.

3. IonsipumeTpruecKkuii MeTO/1 ONpeiesIeHHsI KOHCTaHThl CKOPOCTU PeaKIMi HHBEPCUU
TPOCTHHKOBOTO caxapa.

4. ITonw3ysch ypaBHEHHEM AppeHuyca, OLIEHUTE, IPH KaKUX TeMIIepaTypax U SHEPrHsX aKTUBALUU
crpaBeyIMBO MpaBuwiio Bant-T'odda.

Buuer 10

1. T'ereporennslii karanus, npuMepbl. CKOPOCTb, KOHCTAaHTAa CKOPOCTH TOMOT'€HHOT'O KaTaJln3a.

2. Turbl SIeKTPOXUMHUYECKIX crcTeM. KOHIIEHTpallmOHHBIE TIETTH BTOPOTO POJIA.

3. DKcnepuMeHTaIbHOE ONpeeNICHHE oPsiiKa TOMOTeHHOM peakIiy Ha IPUMepe U3YUYEHUS peaKIiuu
BOCCTAHOBJICHHS Mepcyibdara HATpUs HOTUCTHIM KaJluEM.
4. Peaknus mepBoro nopsaka npu Temmeparype 70°C 3aBepmaercs na 40% 3a 60 mun. Ipu Kakoit
TeMIeparype peaxkuus 3asepinrcs Ha 80% 3a 120 MuH, ecniu 3Heprust akTuBauu pasHa 60
kJIx-Monp 1?
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9. YueOHO-MeTOAUYecCKOe U HHPOPMAIHOHHOE o00ecTiedeHne TN CIUTITHHbI

a) OCHOBHAs JIUTEpPATypa:

1. H.C.Kynpsimesa, JI.I'.bonnapeBa. ®usnueckas xumus. - // YdueOHuk s O6akamaBpoB. - M.:
FOpaiir, 2015. — 340 c.

2. 'opmikos B.U., Ky3nenos U.A. OcHoBsl pusnueckort xumuu. - M.: bunom, 2010.

3. Mymkam6apos H.H. ®usnyeckas u xomutonnnas xumus. M.: TOOTAP-ME]], 2012. — 383 c.

4 Kykymkuna WM. Komnonnnas xumus. / .M. Kykymkuna, A.}O. Mutpodanor. — Kemeporo:
KemepoBckuii rocynapcrBeHsbiit yuuepeutet, 2010. — 216 c. — Pexum gocTyna: 1o noJamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. —
TekcT : ANEeKTPOHHBIN.

5. b.b.lamackun, O.A Iletpuii, ['.A.Ilupnuna. Dnekrpoxumus. — M.: Xumus, 2012.

6. 3yeB, A.1O. ®usnueckas xumus. [Ipaktukym / A.1O. 3yeB, B.A. Yepenanos, /I.C. LiBeTkoB ;
pen. A.IO. 3yeB. — ExatepunOypr: N3natensctBo Ypansckoro yHuBepcutera, 2012, — 124 c. —
Pexxum nmoctyna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. —
ISBN 978-5-7996-0787-6. — TekcT : 2JIeKTpOHHBII

7. Arees E.Il, VYcnenckas W.A., boraueB A.I'. [lpakmuxym no uszuueckou xumuu:
Tepmoounamuxa. -M.: Hzoamenvckuii yenmp «Axademusy, 2010.

8. Tepsussn T.B. ®usmueckas u komwtowmHas xumus / T.B. Tep3usn. — ExarepunOypr:
N3parenbctBo Ypansckoro ynusepeurera, 2012. — 108 ¢. — Pexxum noctyna: no noanucke. URL:
http://biblioclub.ru/index.php?page=book&id=239715 . — ISBN 978-5-7996-0789-0. — Tekcr:
JJIEKTPOHHBIN.

9.BunokypoB A.M. ®usmnueckas xumus / A.W.Bunokypos, P.M.Bunokyposa, O.B.Cunkuna ;
TToBOKCKHIT FOCYIapCTBEHHBIN TEXHONIOTHYECKHil yHuBepcuTeT. — Momkap-Ona : IIT'TY, 2016.
- 8 c¢. : cxem., Tabn. — Pexum goctyma: mo moammcke. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubmauorp.: ¢. 76. — ISBN 978-5-8158-
1780-7. — TekcT : 3JIeKTPOHHBIH.

0) MONOJIHMUTENbHAS IUTepaTypa:

10. H.M.baxun, B.A.MBanuenko, b.H.[Tapmon. Tepmoaunamuka aisa XuMukoB. — M.: Xumus,
2004
11. benuk B.B., Kuenckas K.M. ®uznueckas u koyutonaHas xumus. -M.: M3naTenbCkuil LEHTP

«Axanemus», 2010.

12.  UYypxkun A.C., @enymoBa M.A. Owusmueckas xumusa. Yacte 1. Xumuyeckas
tepmoauHamuka - Ekarepun0ypr: U3n-so Poc.roc. npod.-nex. yu-ta, 2003. -168 c.

13.  Tonuxos I'.A. PykoBoacTso no ¢usnueckoit xumuu. - M.: BIII. - 1988. 383 c.

14.  Kpartkwuii kypc ¢puzndeckoit xumun. // Iloxg pen. C.H. Kongparsesa. - M.: BII. — 1978. -
312 c.

15. Kpatkuit cnpaBounuk ¢usuko-xumudeckux BenmmuuH. //Ilog pemakument PaBmens A.A.,
ITonomapeBoii A.M. — Jlennnrpan: "Xumus", 1983 r.

16.  Conosse F0.U. "Ouepku 1o ucropuu pusudeckoit xumun'". M., 1984.

17.  3axapuenxo B.H. COopHHK 3a/1a4 U ynpaXXHEHUH MO (PU3NUECKON U KOJUIOMTHOW XUMUH.
M., 1978.

18.  A.J1.3umon, H.®.Jlemenko. Kommonanas xumusi. — M.: Beicias mkona, 2001.

19.  JI.A.®puapuxcoepr. Kypc komnonanoi xumuu. M.: Beicmas mikomna. 1995.
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20. bamaer @.3., Meroauueckue yka3aHHs K PEHICHUIO 3a1a4 1o Kypcy "dusmueckas u
koutounHas xumusa" / @.3. banaes, E.E. 'onuapenko, M.b. CtenanoB u ap. - M. : U3garenbcTBo
MI'TY um. H. O. baymana, 2006. - 72 c. - ISBN 5-7038-2868-6 - Texcr : anexrponssiii / IbC
"KoHcynbpTanT crynenra" : [caiiT]. - URL
http://www.studentlibrary. ru/book/ISBN5703828686 html. - Pexxum noctyna : mo moamucke.

21. B.H.3axapuenko. Komnonanas xumus. — M.: Beiciias mkosa, 1989, 238 c.

22.  IO.I.®ponoB Kypc xommonnnoit xumuu: IloBepXHOCTHBIC SIBICHHS M JUCHEPCHBIC
cucteMbl. M. «AnbsHey. 2004.

23.  A.W.PycanoB. Munemio6pa3zoBanue B pactBopax [IAB. C-IlerepOypr. Xumus. 1992.

24. I1. 1o6brumn, JI.U.Kananep, B.B.Cepnunckuit u ap. ®dusndeckas u KOJJIOUAHAS XUMHUS. -
M.: [IpocBemienue, 1986, 463 c.
25.  banesun C.A. Ilpaktukym o ¢usudeckoi u KoJmougHon xumun. M., 1972

26.  IlpakTukym W 3agadHuK 1o KosutomaHou xumuu. // Ilom pen. mpod. B.B.Hazaposa, M.:
WK1 «Akagemkauray, 2007.
B) NporpamMmMHoe odecnieuenune u UurepHer-pecypcsi:

OObecrieueH JOCTYNT K COBPEMEHHBIM MPOQPECCHOHATBHBIM 0a3aM JaHHBIX, WHPOPMAITMOHHBIM
CIPaBOYHBIM U MOUCKOBBIM crucTeMaM (Oubmuotexka COI'Y):

. DJieKTpOHHas 0ubanoTexa quccepranuii u apropedeparos PI'b (Ob/1 PI'b)
TpeOyetcs peructparus B ouoimoreke COI'Y

. IBbC «YuuBepcuterckas 6udanoreka ONLINE)
Tpebyercs peructpanus B 6ubmuoreke COI'Y

. IbC «HayuHnasi 3jieKTpoHHasi 6udamnoreka eLibrary.ruy»
CaMocTosiTenbHast perucTpalus Ha caiTe

. IBC «KoHcyabTaHT cTyaeHTa» CTyleHYecKas 3JIeKTPOHHAN 0M0JIHM0TEKA 110

METHIIMHCKOMY U (hapMalleBTHYECKOMY 00Pa30BAHHIO, 2 TAKIKE 110 eCTeCTBEHHbIM H TOYHbIM
HAYKaM B 11€JI0M
Tpebyercs peructpanus B oubnuoreke COI'Y

. IBC «IOpaiiT» — o0pa3oBaTe/ibHas Cpela, BKIYAIOIIAS BUPTYAJbHbINH YNTAJbHbIH 321
YUeOHUKOB U Y4eOHBIX N10CO0UIi 0T ABTOPOB M3 BeIYIIHX BY30B Poccuu 1o BceM HanpaBJieHUsIM
U CHEeNUATBHOCTIM
Tpebyercs peructpanus B oubnuoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a ganHbIX, CofepIKalIie HISKTPOHHBIC H3IaHUS
usnarenbeTBa SpringerNature 3a nepuog 2011 — 2017 rr. (MOJTHOTEKCTOBAs KOJUISKIIHS B
KoiuuectBe 46 332 KHMUT)

Caiit aucranunonnoro odyuyenunsi COI'Y http://dist-edu.nosu.ru/

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

Bba3bl 1aHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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IlepedyeHb JMIEH3MOHHOTO M CBOOOHO PACIIPOCTPAHAEMOI0 IPOTPAMMHOI0 O0ecreyeHusl,
HEe00X0UMOr0 J1JIs1 OCBOEHMS U CHUIIUHBI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
[IpOrpaMMHOE OOeCIIeueHHE T PEIaKTHPOBAHUS XUMUUIeCKUX hopmyi IsisDraw (cm. cnucox nuoice).

Peectp nmporpammuoro ob6ecrieuenus COI'Y 2019

Ne i/ HauMeHoBaHue Ne noroBopa(siuuensus)
1. | Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. | Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. | Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. | Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. | OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. | OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. | OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
12. | Cucrema tectupoBanus SunravWEBCIlass Ne468 ot 03.12.2013 UII Cynrarynus P.T.(6eccpouno)
[IporpammHOe oOecrieueHue Ne CZ1/108 ot 29.08.2017 (MmakcumyM-coT) Geccpodro
13. | 1C:IIpeanpusitue. Byxrantepckuit Yuer.
TunoBast KoHQuUrypanus 8 cereBasi Bepcus
14 Cucrema komnbroTepHoit Bepctku MikTex | Jlunensus FSF/Debian (CBo6omHOE porpaMMHOe
' obecrieueHne) 6ECCpOIHO
15 AHTUBUpPYCHOE TIporpamMmHoe obecrieuenne | Nel7E0-180222-130819-587-185 o1 26.02. 2018 no
" | KasperksyTotalSecurity 14.03.2019r
Cuctema ynpasieHus: 0a3aMu JaHHBIX CBobonHoe nporpamMmmHoe o0ecrnieyeHne(0eccpovIHo)
16. S
MySQLFireBird
17 HurerpupoBanHnas cpea paspadborku Eclipse | CBoboaroe mporpammuoe obecrneuenue(0eccpouHo)
IIporpamMmHoOe obecnieueHue asst CBoboHoe porpaMMHoe obecreueHne(0eccpovHO)
18. | peAaKTUPOBaHUS XUMHUYECKUX (popMyT
IsisDraw
19 Cucrema morcka TeKCTOBBIX 3auMcTBOBaHUH | Ne795 ot 26.12.2018 (aeiicreutenen no 30.12.2019r) ¢
" | «ArTHIUIarnar.BY3» 3A0 «Antu-Ilnarnar»
[Iporpammuoe obecrieuenue 1C: NeKTI /108 ot 29.08.2017 ¢ OO0
20. .
IIpennpusitue 8.3 YpaBieHue TOpropiaei «Maxkcumym»(6eccpouHo)
IIporpammuoe obecnieuenne 1C:3apriarau | NeCJ1/93 22.08.2017r. <MAKCUMYM-
21. | xaapsl rOC.yupexkICHUSS
CODT» 6eccpoIHO
22. | IIporpammuoe obecnieuenue 1C:010pKeT. NeCJ1/76 01.03.2017r. «MakcuMyM-copT» O€CCPOUHO
23 OducHas cucrema LibreOffice JInnensust GNU/GPL cBobomHOE mporpaMMHOe
' oOecnieyenue (6eccpouHo)
ABTOMaTH3UPOBaHHAS CHCTEMA CBHJETENBCTBO O TOCYAAPCTBEHHOM perucTpaniu
24. | «Yupasnenue —[lexkanat BPCy nporpamms st OBM Ne2015611830 ot
06.02.2015(6eccpouno)
[Iporpamma m1st OBM «bank Bompocos st | Pazpabotka COI'Y CBuaeTensCTBO 0 TOCy1apCTBEHHOM
25 KOHTPOJIST 3HAHHI peructparuu mporpamMmsl it 9BM Ne2015611829 ot

06.02.2015(6eccpouno)
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Koncynsrant+

26

Ne430-2017/614 o111.01.2017
000 "dact-Uuadopm"

27 rapaHT

01.2019-12.2019

28 TJIAHBI Ne5581, oT 09.01.2019r. (09.01.2019r. 1o 08.01.2020r.)
000 JIMMHC

29 VSDESK Ne 108205/01 ot 05.02.2018r. UIT N, A.Cepreesuu

30 «["amakTrka» Ne31907480031 ot 25.02.2018r.(6eccpouno)

31 BricsCAD BricysNV, 29.11.2018r 10 29.11.2019r

10. MaTepHaJbHO-TeXHHYECKOE OCHAINIEHHE THCIMILINHbBI:

KommbrotepHsiii  kiacc, AoCTynm K ceTd VHTepHeT (BO BpeMs CaMOCTOSITENIBHON paboThl),

OpPITEeXHUKa, DJJEKTpOHHas 0a3a maHHbIX OuOmmoreku COI'Y, JEeKIMOHHBIE ayIUTOPUU;

OCHAIICHHBI UHTEPAKTUBHOMN TOCKOI1, TPOEKTOPOM.

Ha xadenpe nmeercs yuebnas naboparopust «Du3udeckas XUMHUsT», OCHAIIEHHAS HEOOXOMMBIM
o0opynoBaHUEM MJi1 TPOBEICHHUS 3aHATHH, COOTBETCTBYIOUIMX JAOOPATOPHOMY MPAKTUKYMY IO
mucuuruinHe. OOopynoBaHue 1a0opaTOpuu: KaJOPHUMETp, TepMoMeTphl bekmaHa, yHHMBEpCalbHBIN
KOHIYKTOMETp, PH-METpbI, MOTEHIIMOMETPHI, HOHOMETPHI, PePPAKTOMETPHI, MOISIPUMETPHI, TEPMOCTAT,

CYUIWJIBbHBIN KA.

Pa3paboTumk:

KaOMHET,

Yuropuna T.M., kanaunaT XMMUYECKUX HayK, JOUEHT Kadeapsl oprannydeckoil xumun Cesepo-

OceTHHCKOro ToCcyIapCTBEHHOTO yHUBepcuTeTa nMeHn Kocra JleBanoBuua Xeraryposa.

[Iporpamma ogoOpena Ha 3aceaHnu KadeApbl OpraHMIeCKOH XUMHUN

oT «28» mroHs 2019 r., mpoTtokom Ne 11.
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3aHATUH, TPYIIIOBHIX M WHIWBUAYATBHBIX KOHCYJIBTAIMA, TEKYIIErO0 KOHTPOJIA W NMPOMEXYTOYHOW aTTECTAIlMH, OCHAIEHHAs CTaHAAPTHHIM HAaObOpoM y4deOHOM

MebOenu, yueOHOW MOCKOH, KOMIICKCOM MYJIBTHUMEIUNHHOTO MPE3eHTAIMOHHOTO 000pYyMIOBaHUS, COBPEMEHHBIM HAYYHO-HCCIEAOBATEIBCKUM MPHOOPHBIM
000pyIOBaHUEM;

>

Kon

04.03.01

KOMITBIOTEPHBIN KJIacC ¢ BO3MOXKHOCTBIO OJKIIOUEHUS K ceTH «/HTepHeT» 1 o0ecredeHneM J0CTyIa B JIEKTPOHHYI0 HH(OPMAMOHHO-00pa30BaTEIbHYIO
Cpely YHUBEpPCHUTETa;

CBefeHUsI 0 HATHYMH OﬁopyHOBaHHLIX Y4eOHBIX KaﬁﬂﬂeTOB, B TOM 4YMCJie HpHCHOCOﬁJIEHHLIM JJIA UCN0JIb30BaHU HHBAJINIAMU M JIHIIAMHU
C OrPAHUYCHHBIMHA BO3MOKHOCTSIMHU 310POBbS

HaumMmeHnoBaHue
CHeNUATbHOCTH,
HanpaBJIeHHUsl
NOArOTOBKH

XUuMus

HaumeHoBaHue
cIenuaJbLHBIX
NOMeIlleHuH 1

HaumeHnoBaHMe TMCHUTIMHBI
(MonyJis1), IPaKTHK B
COOTBETCTBHU C Y4eOHbIM

IJIaHOM NoOMelIeHu IS
CaMOCTOSATEJILHOM
padoThI

Oprannueckass XuMus, JlekumonHas

dusnyeckast XUMHUS, ayIUTOPUS

BricokoMoJIEKyIsIpHBIE
coequHEHMS, XUMUUCCKas
sxonorus, CucreMHoe
MozenupoBanue, CTpoeHue
BeniecTBa, Kpucramwioxumus,
OCHOBBI KBAHTOBOW XUMMUH,
TeopeTuueckre OCHOBBI
KBAaHTOBOU XMMUH,
Kommonanass XuMus, OCHOBBI
Hay4HbIX HCCIIEJOBaHUM,
Brenenue B npodeccuto,

OCHaAIIEHHOCTH CHENHAJILHBIX
NOMeIeHNH U MOMeIlleHuH 115
CaMOCTOSITeJIbHOM padoThI

VYu4eOHnbix Mect — 40 Pabounx mect — 1
ObopynoBanue: - IHTepakTUBHOE
MyJbTHMenuiiHOe o0opyaoBanue (Jlocka
FOX IB82, IIpoektop Aser U5200
HaKommeioTepsl B komiuiekTe (MouuTOp
(BENQ G2255A<Black>)//Cucrtemusiit 610k

— 1 .

IIpucnoco0jeHHOCTH
NOMelIeHUH IS
HCII0/Ib30BAHUA HHBAJIUIAMH U
JIUIIAMHU ¢ OTPAHUYEHHBIMHU
BO3MOKHOCTSIMU 310POBbSA

YacTHUHO PUCTIOCOOIEHO
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MunncrepctBo
HAyKH Y BBICLIECTO 00pa30BaHUs
OI'bOY BO «COI'Y»

44.03.05 Tlemarormveckoe
oOpa3zoBanue (¢
JBYMS
IPOPHITIMH
MOJITOTOBKH
Xumus,
buomorus)

CUCTEMA MEHEJDKMEHTA KAYECTBA
VYmpaBneHue JOKYMEHTHPOBaHHOM HHpopMarmei 7.5.3
Kontekct opranusanuu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

PO

Burazmenern mporecca 7.5.3: Otnen 1okyMeHTo000poTa
Bun noxymenra: Iono)xeHue 1Mo AesiTeIbHOCTH

Honosxenue o paspadorke u peanusamuu OIIOIT COT'Y

BBenenue B ciemualbHOCTD

OO1as sKo0JI0rus,
Opranudeckas XUMUs,
N30paHHbIC TI1aBbI
OpPTaHUYECKOW XUMHH, XUMUS
OKpY>Karollen cpeibl,
XUMHYECKUE TIPOIIECCHI B
pHupoe

Crpanuia 86 u3 88

CBe}leHI/Iﬂ 0 HAJITHYHNH 00bEKTOB AJISA MPOBEACHUSA MPAKTHYCCKHUX 33HﬂTI/Iﬁ, B TOM 4YHuCJI€ HpHCHOCOﬁJ'IeHHLIM AJIsi HCITOJIB30BAHHUS MHBAJIUAAMHU U JIMIIAMHU C
OrpaHM4Y€HHBIMH BO3MOKHOCTAMU 310POBbS

Kon HaumenoBanue HaunmeHoBanue
CHEeNHAJTbLHOCTH, JAUCUHMIJIMHBI (MOTYJIs1),
HaNpPaBJIeHUs NPAKTHK B COOTBETCTBUM

NoArOTOBKH

04.03.01 Xwumus

€ Y4eOHBIM MJIAHOM

dusnyeckre METOIBI
uccnenoBanusi, CTpoeHue
BemrecTtBa, OCHOBEI
KBAaHTOBOU XMMUH,
Kpucramnoxumus,
ONEeKTPOXUMHUS
OpPTaHUYIECKUX
COCIMHEHUM,

HaumeHnoBaHue
crenyaJbHBIX
NoMeIleHui u
noMeleHu 1J1s1
CaMoOCTOSITEeIbHOI
padoThl

JlaGopaTopus
¢$uzuKo-
XUMUYECKUX
METOJIOB aHaIH3a
OpPTaHHYECKHX
COEIMHEHHNH

OcHaleHHOCTH crenuaabHbIX MOMeIeHn i
W TIOMelleHUI 1JI5l CaMOCTOATeILHOM
padoThI

VYuyeonnix mect — 20 Pabounx mect — 10
O6opynoBanue: - MynbTUMe TUHHBIN
MIPOEKTOP C 3KpaHOoM (MyIbTUMEAHIAHBIH
npoektop OPTOMA projector DX32, ¢
MOTOJIOYHBIM KpETUICHHEM U Hal. kabeeit —
1 mr. Komnberotep a/xomit. knacca Pentium
4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knasuar — 1 .

IIpucnocod1eHHOCTH MOMeIeHn i
JJISI KCTOJIH30BAHUSI HHBAJIHIAMH
| JIMIIAMH ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3I0POBbSI

YactryHO IpUCIIOCOOIEHO
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MunncrepctBo

HayKH U BICIIEro oopasoBanusi PO

44.03.05

Ilenaroruyeckoe
obpazoBanme (¢
IBYMsI TpOHUIIMU
MOJITOTOBKHU
Xwmws, buosnorus)

CUCTEMA MEHEJDKMEHTA KAYECTBA
VYmpaBneHue JOKYMEHTHPOBaHHOM HHpopMarmei 7.5.3
Kontekct opranusanuu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

HpeI[HI/IHJ]OMHaH IMpaKTHKa

CrpoeHue MONIEKynI u
OCHOBBI KBAHTOBOW XUMHH

Crpanuma 87 u3 88

Kommbrorep Pentium 4-506 Foxconn 915
GL7MH-S 512 Mb O3V — 1 mur.
KommeroTep B komrmiekte (Mouautop (AOC
E2250Swnk <Black>)//Cuctemn — 3 mT.

[MoTenmumomerp I1I1-63M -1mT
[Monstpumerp kpyrosoit CM-3 -1t
[Morennmocrar SP-50 -1mT
Cuexrpodorometp I19 5400 VO -1mr
Tepmoctar Huber CC-K6 — lm
Xpomaro-Macc-
cnekrpometp I ermoScientificTRACE 1300
ISQ (ThermoFisherScientif — 1 mr
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VYmpasneHne JOKyMEHTHPOBaHHOM nHpopMarmei 7.5.3

MunuctepcTBo Konrexkcr opranmsamuu 4. O6ecnieuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 88 u3 88
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

11. JIuct 00HOBIeHHMS/AKTyAJIN3AIUN

[Tporpamma oOHOBIIEHA.

[Iporpamma paccMoTpeHa U yTBEPIKIeHA Ha 3acelaHuy KadeIpbl OpraHN4YeCcKOr XUMHUH
HaumeHoBaHUe Kageopbl

ot «28» utons 2019 r., mporokosn Ne 11.

[Tporpamma omoOpeHa Ha 3aceqaHWM coBeTa (aKyJIbTeTa XUMHH, OMOJIOTUU M OWOTEXHOJIOTUU
o1«01» utons 2019 r., mpotokomn Ne 12.
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