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I]porpamma cocCTaBjieHa B COOTBETCTBHH C (Denepanbubm rocyaapCTBEHHbIM 06paBOBaTEJIbeIM

CTaHJApTOM BbICIIEr0 00pa3oBaHHsA - choeHHaauTeT no crneuanbHocTd 33.05.01  dapmauus,
yrBepxkaeHHbIM [Ipukas MunoGpHayku Poccun ot 27.03.2018 Ne 219 «O6 ytBepxkaeHuu deaepanbHoro
rocyaapcTBeHHOro 00pa3oBaTeNbHOTO CTaHAapTa Beicllero oOpa3oBaHMs -  CIELHAIMTET 110

cnenraibHocTd 33.05.01 Papmanus», yyeOHBIM NIaHOM MOATOTOBKH CNELMAIIMTETA 110 CHELHAIbHOCTH
33.05.01 apmanus, yrBepkIeHHBIM YdueHeiM coBetoM @DI'BOY BO «Cesepo-OceTHHCKHH
rocyaapcTBeHHbli yHuBepcuteT iMeHH Kocra JleBanoBuya Xerarypoa» npotokon Ne 9 ot 30.04.2020 r.

CocraButenu: Yuropuna T.M., nonent kadenpbl opraHHuecKod XHMHH
T

PaGouas nporpamMma obcyxk/ieHa U yTBep)KIeHa Ha 3acelaHuH Kadeapbl OpraHHYecKod XHMHH
(nmpotokon ot «14» utonsa 2020 r. Nel2).

A

3aB. kadenpoi . Abaes B.T.

[TporpamMma onobpeHa Ha 3acelaHMH COBETa MEAMIIMHCKOTrO (hakynbreTa
oT «10» cenTs6psa 2020 r., mpoTokon No 2

[Ipencenarens coera akynpreTa J1.3. YoHualBumu




1. Crtpykrypa u o01masi TPy10€eMKOCTh THCHHILJIMHBI
OO0mias TpyA0EMKOCTh TUCHUIIIINHBI B 3aYETHBIX CIMHUIIAX COCTABIISET 6 3.¢., B aKaJleMUYecKux yacax- 216 u.

TpynoeMKocTh TpynoemMKkocTb 1Mo
o0beM B o0BeM B cemectpam (AY)
3a4E€THBIX akagemuuyec | 3 4 5
eIMHHIIAX KHX Jacax
(E) (AY)
Bun yuebHoil paboThl 6 216
AynuropHasi paboTa, B TOM YHCIe 128 - 56 72
Jlexruu (JI) - 18 18
JlaboparopHbie npakTUKyMmbl (JIIT) - 38 54
ITpaktrueckue 3ausatus (113)
KonTpois - 18
WuTep. vackl 40
Cemunapsl (C)
CamocrositenpHas padota cryaenTa (CPC) - 52 18
[TpoMexxyToUuHasi aTTecTaIus
3K3aMEH - - 5
UTOI'O 6 216 - 108 108

2. Ilean ocBoeHMs IMCHUIITHHBI

B cootBerctBun ¢ denepalbHbIM T'OCYAAPCTBEHHBIM OOPa30BaTENbHBIM CTAHAAPTOM BBICILIETO
oOpa3zoBaHus — crienuanuTera no cnenuanbHoctu 33.05.01 @apmanus ot 27 mapta 2018, Ne219 -

LeJbI0 OCBOCHHS OUCHMILIMHBI « PU3HYECKas U KOJUIOMAHAA XUMHUs» 110 TaHHOMY HAIlPaBJICHHUIO,
SBIISICTCS BOOPYXXHTDH CTYJCHTOB CUCTEMOW TEOPETUYECKUX 3HAHUM M MPAKTHUECKUMH OCHOBaMU (PU3UKO-
XUMHYECKMX U (PU3MYECKMX METOJOB aHAIM3a Pa3IM4YHBIX OOBEKTOB, MX NMPUMEHEHHIO IJIsI KOHTPOJI
Ka4yecTBa JICKAPCTBEHHBIX BEIIECTB. BBIIENUTh TINaBHBIC TEHICHIMM B pPa3BUTUU (PU3MUYECKOW H
KOJUJIOWJAHOM XMMHH KaK OCHOBHOI'O TEOPETHUYECKOro (yHIAMEHTa COBPEMEHHOH XMMHUYECKOH HayKH,
CHOCOOCTBOBAaTh MPUOOPETEHHIO CTYJCHTaMH 3HAaHMA 1O OCHOBHBIM BOIIPOCAM  XUMHUYECKOU
TEPMOJMHAMMKM M KHHETHKH, DSJICKTPOXUMHHM, KJIACCU(PUKALMKA JUCHEPCHBIX CHCTEM, IOHATHS
TeTepPOreHHOCTh U JHUCIEPCHOCTb, IMOJMYYEHHE U CBOMCTB TUAPO(OOHBIX 30J5I€H, OTACITBHBIX KIIACCOB
JUCTIEPCHBIX CUCTEM.

W3yueHne NaHHOM TUCHMIUIMHBI CIY)KUT HOJATOTOBKOM CTyaeHTa K Oymymied mpodeccuoHaIbHOR
NESITEeIbHOCTM B OOJIACTSIX —  HAyYHO-UCCIIEAOBATENbCKOM M 3paBOOXPAHEHUs,  COIJIACHO
po(hecCHOHATBLHBIM CTaHAAPTaM:

[IpodeccnoHanbHBIE  CTAHAAPT,  COOTBETCTBYIOIIMH  MPO(EeCCHOHATBHOW  JIeATEITbHOCTH

BBIIIYCKHMKOB, OCBOMBUIMX IPOrpaMMy cliequanntera no cneunanbHoctu 33.05.01 dapmanust —

02 3apaBooxpanenue. Koasl npodeccnonanbHOro craniapra:

02.006 IIpodeccuonanbuplii crangapt «lIpoBu3zop», yTBEepKIEHHBIH MpHKa3zoM MuHHCTEpCTBa

Tpyda M couuanbHOM 3ammThl Poccuiickoit ®epepanun ot 9 wmapra 2016 1. Ne9ln

(3apeructpupoBan MuHuctepcTBoM foctuiun Poccuiickoit ®@enpepanuun 7 ampens 2016 r.,

peructpanroHHblit Ne41709);

02.015  IIpodeccuonanpubiii cranmapt «lIpoBU30p-aHAMUTHKY», YTBEP)KICHHBIN MPUKA30M

MunuctepcTBa Tpyaa U couuanbHoM 3amuTel Poceniickoit ®enepanun ot 22 mas 2017 1. Ned27n

(3apeructpupoBan MunucrepcTBoM toctunmu Poccmiickoit ®Pepepanmu 5 wurons 2017 r.,

peructpanoHHbIi Ne46958).

3agayn u3ydyeHus1 AUCHHUIIMHBI:

* (¢opmHpoBaHUE CINOCOOHOCTH MOHMMATh TEPMOJUHAMMYECKHX CHUCTEM M JIMCIEPCHBIX CHUCTEM B
npogeccuoHanbHOMN e TeTbHOCTH;



* Ppa3BUTHE TBOPYECKOTO MBIIIICHUS, 00beTUHEHNE (YyHIAMEHTAIBHBIX 3HAaHUH OCHOB (hU3MYECKON U
KOJUIOMJIHOM XHMMHH, METOJa MOJEIUPOBAHMUS TpPU NPOBEACHUM MPAKTUYECKUX 3aHITHH C
nocieayromnei 0opadboTKol 1 aHAJIM30M pe3yIbTaTOB HCCIEIOBAHUM;

* (¢opmHupoBaHHE OOIIETO XHMHUYECKOTO MHPOBO33PEHUS M PA3BUTHE XUMHUECKOTO MBIIUICHUS,
JIOTMYECKOT0 U abCTPAaKTHOTO MBIIIJICHUs, IPUEMOB y4eOHOH M MO3HaBaTEIbHOM AEATENbHOCTUH U
T.J.;

* U3YyYEHHE OCHOBHBIX MOHATHHI M MOJOXKEHUH TuCHUIUIMHBI «Du3nueckas U KOJUIOUMAHAS XUMHS» B
COOTBETCTBUH € 00pa30BaTeNbHON MPOTrPaMMOIii;

* TI0Ka3aTh KAaKUMH CIIOCOOAMHM M METOJaMHU H3YYalOTCS TEPMOJWHAMHYECKHE CHCTEMBI, YCIOBHSA
JOCTUKCHMSI PAaBHOBECHS B HMX, IIOBEPXHOCTHBIE SIBJIEHUS B JUCIIEPCHBIX CHCTEMaX, KUHETHKA
TOMOT'€HHBIX peaKkuil, METObI MTOJIy4YeHUsI TUAPOPOOHBIX 30JI€H U UX CTaOMIN3aLMsL, dJIEKTPUUECKUE
CBOMCTBA 30J1€1 KOJUIOUIHBIX YACTHII.

3. Mecrto nucuunimubl B cTpykrype OIIOII
no cnenuajbHoct 33.05.01 @apmanus

Huctunnuna «Pu3ndeckass ¥ KOJUIOUIHAS XUMUsD» OTHOCHUTCS K brioky 1 J{ucuurniauael (Momyn)
— Obs3aTesibHAst YacTh. HIEKC mUCcIMIUIMHEI B yueOHOM 1utade - B1.0.10.

Jnst  w3ydeHUs JTUCHUIUIMHBI HEOOXOIWMBI 3HAHHS, YMEHUS M HaBBIKH, (OpPMUpPYEMbIC
MPEIIECTBYIOIUMU AUCUUIUTMHAMH (IIPEeIBaPUTEIbHBIE KOMIIETEHIIIH):

O0mas 1 HeOpraHMYecKas XUMMS:

JHanus:

- CoBpeMeHHOI MOJIENH CTPOEHUS aToMa, IEPUOJUUECKOT0 3aK0HA, IEPHOJUUECKON CHCTEMBI

J.N.Menneneena.

— Knaccnukanum XuMHIECKUX COSTMHEHUH 110 CEMECTBaM.

- XUMHAYECKNX CBOMCTB DJIEMEHTOB M UX COEIUHEHMUI.
- PacTBOpOB 1 MpoI1eCCOB, MPOTEKAIOIINX B BOJAHBIX PACTBOpax.

- OCHOBHBIX TIPaBUJI Pa0OTHI M TEXHUKH 0E30MMaCHOCTH B XMMHUYECKOM Tab0paToOpuH.
Ymenus:
- CocTaBisTh 3JEKTPOHHO-Tpadudeckre GopMyITbl aTOMOB M MOJIEKYIL.

- OnpenensaTh TUIT XMMUYECKOM CBS3H.
- Cmemats paBHOBECHE B paCTBOpaX AJIEKTPOIUTOB.

- [IpumeHsTh MpaBmIIa pa3IMYHBIX HOMEHKJIATYD K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COCIMHECHUN.
Hasgbvixu.:
- PaboThI ¢ XUMHUYECKOH TTOCYIOM.

- TeXHUKH BBHITIOJIHEHUSI OCHOBHBIX XUMUYECKUX OIEpariuii.

«Pu3uka» u «MareMaTuKa»:

Snanus.

1. OCHOBHBIX 3aKOHOB (hYM3UKH, (PU3UUECKUX SBICHUA U 3aKOHOMEPHOCTEH.

2. OCHOB T€OpPHUHU BEPOATHOCTH U MATEMATUUYECKON CTaTUCTUKU.
3. TeopeTnyeckux OCHOB (PU3MUECKUX METOJIOB aHAJIN3a BEIICCTB.

4. ®uznyeckux (HakTOpOB, OKA3bIBAIOIINX BO3IEHCTBUE HA KUBOW OpraHU3M

Yuenus:

1. BeIuucCisITE OCHOBHBIE XaPAKTEPUCTUKH U OLIEHKH pacIpe/ieNieHus: JUCKPETHON ciiydyaiiHON
BEJIMYMHBI.

2. BBIUHCHATE aOCONIOTHEIE Y OTHOCHTEILHBIE NOrpC€IIHOCTH PE3YyJIbTATOB H3MepeHHﬁ.

3. TabGynupoBaTh SKCIIEpUMEHTAIbHBIE JaHHBIE, TPa(UIECKH NPEACTABIATh UX, HHTEPIOINPOBATH,
SKCTPAITOIMPOBATH ISl HAXOKICHNAS HCKOMBIX BEJIMYHH.



Haesvixu:

1. Marematndeckoii 00pabOTKH TeCTOBOM U TpaduvecKoil HHPOPMAITUH.

2. BeIuMCIeHHs XapaKTePUCTUK, OLCHKH XapaKTePUCTUK PACIIPECIICHHS U TIOIPEITHOCTH U3MEPEHUH.
3. 3mepenus 3HaUeHUH (PU3NYECKUX BEITHUUH.

Ouznveckas M KOJJIOUTHAS XUMUA — (yHIaMEHTalbHAs TUCIUIUIMHA, BXOIIas B Y4eOHBIN TuiaH
MOATOTOBKHY MPOBHU30POB 10 crenuaibHocTh 33.05.01 dapmarusi.

Jucuunnuna sBisiercs 0a30BOM  JUIsl OCBOGHHMSI OOYYAalOUIMMMCS TMOCHEAYIOIUX JIUCHUIUIMH:
AHAIUTUYECKON, OPraHUYeCKON XUMHUH, (hapMalleBTUIECKON XUMHUU.

Kaxapiit paszen AMCHUIUIMHBI 3aKiajbiBaeT (QyHIAMEHT 3HAHUM, HEOOXOAMMBIX I TOHUMAaHHS
XUMHYECKUX OCHOB IIPOLECCOB CHHTE3a, AaHalu3a, BBIJACIECHUS M OYUCTKU JIEKAPCTBEHHBIX BEIIECTB,
MPOM3BOJICTBA JICKAPCTBEHHBIX (hOPM, MPABUJI XPaHEHHsS U MPUMEHEHHUs JIEKapCTBEHHBIX CpelncTB. M3yuenue
JUCIHUIUTMHBL HEOOXOAMMO [UIs YCBOGHUS 3HAHWMH, YMEHHIl W HAaBBIKOB, (POPMHUPYEMBIX MOCIEIYIOIIMMHU
JUCIUILTAHAMMU:

Oprannyeckasi XMMHUSI:

3uanus:

- Hay4HbI€ OCHOBBI KJIaccu(UKalMK, HOMEHKIATYPbl U H30MEPUH OPraHUYECKUX COCIMHEHUN;

- OCHOBBI CTEPEOXHMHU;
- 0COOEHHOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUI

- XapaKTePUCTHKY OCHOBHBIX KJIACCOB OPraHMYECKUX COCAUHEHUN: YTIIEBOAOPOIbI;
raJIOTeHIPOM3BOIHBIC, THAPOKCUIIPONU3BOAHBIE (CIUPTHI U (PEHOIIBI), OKCOCOSTUHEHUS (aIbAECTHABI U
KETOHBI), KApOOHOBBIE KUCIIOTHI U UX (PYHKIMOHATIBHBIE TPOM3BOIHBIE, AMUHBI, a30- U
JTMa30COEAMHEHMS, TeTepOPYHKINOHAIBHBIE COSAMHEHHS (THPOKCH-, OKCO- 1 aMUHOKHUCIIOTHI),
YTJIEBO/IbI, N30IPEHOMIbI, FETEPOLIUKINYECKIE COSAUHEHUS, ATTKAIOUIbI;

- OCHOBBI KAYECTBEHHOTO aHAIN3a OPTaHUYECKUX COCTUHEHUH.

Ymenus:

- IPUMEHSITh ITpaBUJia Pa3IMUHbBIX BUIOB HOMEHKJIATYP K Pa3IUYHbIM KJIacCaM OPTaHUYECKUX
COCIMHECHHMM; TIPEICKA3bIBATh CIIOCOOBI MOTYUCHHUS U XUMHYECKHE CBOMCTBA COSTUHEHUH, CXO U3
WX CTPOECHUSI;

- KJIJACCU()UITUPOBATh XUMUYECKUE COCTUHEHNUSI, HCXOSI U3 CTPYKTYPHBIX OCOOCHHOCTEH;
- 000CHOBBIBAThH U NpeJJIaraTb KaueCTBEHHbIH aHaIU3 KOHKPETHBIX OPraHUYECKUX COCIUHEHHIH;

- coOmpaTh MPOCTEHIIINE YCTAHOBKHU TSI TPOBEICHHSI TAOOPATOPHBIX UCCIICOBAHUH, TIOIH30BATHCS
XUMHUYECKUM 000pyI0BaHUEM;

- IPOBOJIUTH JTAOOPATOPHBIC OMBITHI, OOBICHATH CYTh KOHKPETHBIX PEAKIIUN U UX aHATUTHICCKUC
3¢ HeKThI, 0HOPMIIATH OTYETHYIO TJOKYMEHTAIUIO 110 SKCIIEPUMEHTAIBHBIM JTAHHBIM;

- UISHTU(QUIMPOBATD MPEITI0KEHHBIE COSMHEHNS Ha OCHOBE PE3yJIbTaTOB KaueCTBEHHBIX pEakLui, a
Takxe naHHbix Y ®- u MK-cnekrpockonuu.

Haegvixu:

- 10 TEXHUKE XUMHUYECKUX IKCIIEPUMEHTOB, IPOBEICHUSI TPOOUPOUHBIX PEaKIM, HABBIKOM PaOOTHI C
XUMUYECKOHN TTOCYJION U MPOCTEUIIUMHU TPUOOpaMu;

- 110 ITOCTaHOBKE U MPOBECACHNUIO KAYCCTBCHHBIX peaxunﬁ C OpTraHN4YCCKUMHU COCANHCHIAMU,

- BIIaJICHHE METOANKAMHU TIOATOTOBKH JJAOOPAaTOPHOTO 000pYyIOBaHMUS K TIPOBEICHUIO aHATTN3A U
CHHTE3a OPraHUYECKHUX COEIMHEHMI; HAaBBIKAaMH 110 MPOBEACHUIO CUCTEMAaTHYECKOT0 aHaIn3a
HEU3BECTHOTO COETMHEHHUSI.

ToxcukoJorn4ecKkass XuMHus:

Snanusa:

- CoBpeMeHHOM XapaKTePUCTUKNA TOKCUIHBIX XUMHUYECKUX BEIIECTB, OMOJIOTHUECKUX CPEJICTB,
palMOaKTUBHBIX BEIIIECTB.



- OCHOBHBIX HAIPaBICHUN Pa3BUTUS XMMHUKO-TOKCHKOJIOTHUECKOTO aHAIM3a U JIESITeIbHOCTA XUMHKO-
TOKCHKOJIOTUYECKUX J1a00paTopuii, IIEHTPOB IO JICUSHUIO OTPABJICHUH, OIOPO Cy1e0HO-MEANITMHCKON
IKCTIEPTHU3bI, HAPKOJIOTUIECKHUX JTUCITAHCEPOB.

- KJIaCCI/I(i)I/IKaHI/II/I HApKOTHUYCCKUX CPEACTB, ICUXOTPOMHBIX U JPYTUX TOKCUKOJIOTHUCCKUX BECUICCTB U
UX (U3UKO-XHMMHUYECKHX XapaKTEPUCTHUK.

- O0mmx ¥ crienn(pUYecKuX peakifii Ha OTJeNbHbIC KATHOHBI, aHUOHBI U ()YHKIIHOHAJIBHBIE TPYIIIIHI.
- [IpuHIIMIIOB OOecTeyeHns KauecTBa aHATMTHYECKON TUAaTHOCTUKHU U CyJIeOHOM SKCIIEPTH3HI.

- 3aBUCHMOCTH (DAPMAKOIOTUYECKON aKTUBHOCTU U TOKCUYHOCTHU BEILECTB OT MOJIOKEHHUS HJIEMEHTA B
IIEPUOINYECKON CUCTEME.

- MeTOI[OB M CIIOCOOOB BBIIOJIHEHHS KaUueCTBEHHOTO aHAIN3a.

- [IpaBmita TeXHUKH 0€30MIACHOCTH pabOTHl B XUMHUYECKOH JIabopaTopuu U ¢ (YU3UICCKOM
anmnapaTypoil.

Ymenus:

- CaMOCTOSITETTEHO MTPOBOAUTD CYIEOHO-XUMHUYCCKUE HCCIICIOBAHMUS BEIIECTBEHHBIX JI0KA3aTEIbCTB Ha
pasITuYHbIC TOKCUYECKUE BEILIECTBA, TPUMEHSS 3HAHUSI OMOXUMUYECKON M aHATMTUIECKOMN
TOKCHUKOJIOTUH, UCTIOJIb3YsI KOMIUIEKC COBPEMEHHBIX OMOJIOTHYECKUX, (PUBNKO-XUMUYECKUX U
XUMUYECKHUX METOJIOB aHaJIH3a.

- TGOpeTI/I‘{CCKI/I 000CHOBBIBATh XUMHYECKHE OCHOBBI Q)apMaKOHOFI/I‘-ICCKOFO 3(1)(1)6KTa 1 TOKCUYHOCTH
XUMHYCCKHUX BCIICCTB.

- OCylIecTBIIATh AHATUTUYECKYIO IUATHOCTUKY OCTPBIX HMHTOKCHKAIMH C y4eTOM 0COOEHHOCTEH
XMMHKO-TOKCUKOJIOTUYECKOTO aHAIH3a.

- IIpoBOANTE aHAIUTUYECKYIO TUATHOCTUKY HAPKOTUUECKUX CPEJCTB, ICUXOTPOIHBIX U IPYTUX
TOKCHMYECKHX BEIIECTB B OMOJIOTHUYECKUX CPEIax OpraHu3Ma 4esloBeKa.

- MHTepnpeTupoBaTh pe3ybTaThl XUMUKO-TOKCHKOJIOTHYECKOr0 aHAIN3a ¢ Y4E€TOM IIPOLIECCOB
6uoTpaHchopMay TOKCHYECKHUX BELIECTB U BO3MOKHOCTEH aHAIMTUUECKMX METOJIOB.
Hasviku:

- PaboThI ¢ XMMHUYECKOH MOCYA0H U IPOCTEHIINMH TPUOOPaMH.

- [IpoBenenust XUMUYECKUX IKCIIEPUMEHTOB, MPOOUPOUHBIX PEAKIU.

- Ucnonp3oBanus XHUMHUYCCKHX, 6I/IOHOI‘I/I‘ICCKI/IX, HHCTPYMCHTAJIbHBIX MCTOAOB aHaJIn3a AJIs
I/II[CHTI/IQ)I/IKEILII/II/I " onpeaACICHUA TOKCUUCCKHUX, HAPKOTHUYCCKUX BCIICCTB U UX MeTa0O0JIUTOB.

- Hcnonp30BaHus 3KCIPECC-METOANOB aHAJIA3a IS IPOBENCHHS] AHATUTUYECKON THATHOCTUKA
HapKOMaHUHU, TOKCUKOMaHUHU, OCTPBIX OTPaBJICHUM.

dapMmaneBTHYECKAS] XUMUSA:
3nanus:
- O0muUX METOIOB OIICHKH KauecTBa JIEKAPCTBEHHBIX CPEJCTBR.

- I'maBHBIX HaHpaBJ’IeHI/Iﬁ Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0JracTu (bapMaLIeBTI/IT-IeCKOFO aHajin3a.
- BI/II[OB KﬂaCCI/I(l)I/IKaHI/II/I JICKaPCTBCHHLIX BCUICCTB U JICKAPCTBCHHBIX CPEACTB.

- 'maBHBIX (haKTOPOB, BIUAIOMNUX HA KAYECTBO JIEKAPCTBEHHBIX CPECTB, B 3aBUCUMOCTH OT CBOHCTB
JIEKapPCTBEHHBIX BEIIECTB (OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX, CIOCOOHOCTH K TUAPOIIN3Y,
NOJIUMEPU3ALINN).

- OCHOBHBIX CTPYKTYPHBIX (DparMEeHTOB JIEKAPCTBEHHBIX BEIIECTB, 10 KOTOPHIM MPOBOIUTCS
UACHTU(UKALNA HEOPTAHUYECKUX U OPTraHMYECKUX JICKAPCTBEHHBIX BEIIECTB.

- XMMUYECKUX METOJOB, IIOJIOKEHHBIX B OCHOBY Ka4ECTBEHHOTO M KOJIMYECTBEHHOTO aHAIN3a
JIEKApCTBEHHBIX CPEICTB.

- [IpuHIIMIIIaTBEHBIX cxeM pedpakTomerpa, GoToKoIOpUMETpa, CrieKTpodoTOoOMETpa, ra30KUAKOCTHOTO
xpomarorpada, Gpryopumerpa, noasipumMeTpa.
Ymenus:



- OnpenensaTh pactBopumocTh JIC B Bojie, peakiuio cpessl (pH) BOIHOTO 1 HHBEKITMOHHOTO
PacTBOPOB JICKAPCTBEHHBIX CPEJICTB.

- BBINONHATE OCHOBHBIE ONIEPALIUH ITPH aHATTN3E JIEKAPCTBEHHBIX CPeACTB (0TOOp MpOoOHI, B3STHE
HaBECKH, GUIBTPOBAHUE U T.I1.).

- [IpoBoauTh HcTbITaHNEe HA TTONTMHHOCTE JIC B cooTBeTcTBHM ¢ TpeOboBanusmu HJI.

- OHpeI[eJ'IHTI) KOHICHTpaIUIO JICKAPCTBECHHOI'O BEIICCTBA B paCTBOPE, B CMECU C IPUMEHCHUCM
(1)I/I3I/IKO—XI/IMI/IIIGCKI/IX MCTOAOB aHAJIM3a.

- [IpoBOIUTH KOTMYECTBEHHOE OMpEAeIIiCHUE MpernapaTa CyOCTaHIIMU B Pa3TUYHBIX JIEKapCTBEHHBIX
dopmax (Topomkax, TabjieTKax, aMIyjaax, Ma3sx u T.JI.).

- IIpoBOaUTH aHAIHN3 JIEKAPCTBEHHON CMECH IKCIIPECC-METOIOM (KOHIIEHTPATOB, 0y (padpuKaToB,
HECTOMKHX M CKOPOMOPTSAIIMXCS MPENapaToB).

- Mcnonb30BaTh pa3inuyHble BUbl XpOMATOrpapuy B aHAIN3€E JIEKAPCTBEHHBIX BEILECTB U
MHTEPIPETUPOBATH €€ Pe3yIbTaThl.

- YcTaHaBIMBaTh KOJMUECTBEHHOE COZIEp KaHUE JIEKAPCTBEHHBIX BEIECTB B CYOCTAHIIMU U
JIEKapCTBEHHBIX (pOpPMaxX TUTPUMETPUUECKHUMHU METO/IaMHU.

- HpOBOI[I/ITB HCIIbITAHUA HAa YAUCTOTY JICKAPCTBCHHBIX BEIICCTB U YCTAHABJIUBATD IMPEACIIbI
COACpIKaHUA HpHMeCCﬁ XUMHUYCCKHNMHU U (I)I/I3I/IKO-XI/IMI/I‘IGCKI/IMI/I MCTOAAaMHU.

- BbINONHATE aHaIM3 U KOHTPOJIb Ka4eCTBA JIEKAPCTBEHHBIX CPEICTB allTE€YHOr0 U3rOTOBJICHUS B
COOTBETCTBHH C IEHCTBYIOIIUMU TPEOOBAHUAMM.

Hasviku:

- PaboThI ¢ XMMHYECKO# MOCY0H, BeCaMH.

- HpI/IFOTOBJ'IeHI/IH PCAKTUBOB U CTAHAAPTHBIX paCTBOPbLI B COOTBETCTBUU C TpCGOBaHI/I}IMI/I.

- PaboTbl ¢ OCHOBHBIMH THIIaMU TIPUOOPOB (pedpakromMeTpoM, HOTOKOITIOPHMETPOM,
CHEKTPO(OTOMETPOM, TA305KUIKOCTHBIM XpoMaTorpadoM, GIryopuMeTpoM, MOJIIPUMETPOM).

- TeXHHUKH BBINOTHEHUS OCHOBHBIX XUMHUUYECKUX OHepaHI/Iﬁ.

- Jlo3upoBaHus Mo Macce TBEPABIX U )KUJKUX JIEKAPCTBEHHBIX BELIECTB C TOMOIIBIO allTEYHBIX BECOB,
KHUJIKMX IPErapaToB 0 00beMy.

- UHTepnipeTaniuu pe3ysibTaToOB aHAIN3a JIEKAPCTBEHHBIX CPEACTB JJIsl OLIEHKU UX KauecTBa.



[Ipu ocBOGHMYU NAaHHOW JUCIUTUTHHBI OOYYAIOIIUKACS CMOXET MPOACMOHCTPUPOBATH (YACTHYHO) CIIEAYIONME 000OIICHHBIE TPYAOBbIC (DYHKIIUU
(OT®D) u tpynossie dyakimu (TD):

HNupexc HaumenoBanue Komnerenuuu TpeboBaHus kK 00pPa30BAHUIO Oco0bIe yCITOBUSI IOTyCKa K pabote

02 3JIPABOOXPAHEHUE

VK-1; VK-3; YK-4; YK-5; YK-6; YK-7,
VK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-4;
OIIK-5; OIIK-6; TTIK-1 ; TIK-2; TT1K-3; TIK-
4; T1K-6; I1K-7; T[IK-14; TTK-27; TIK-21

02.006 ITPOBH30P

Hsrorornenue JICKapCTBCHHBIX ITpEriapaToB B

COOTBETCTBHUU C IIpaBUJIaMH U3I'OTOBJIEHUSA U C OITK-1.3: TIK-1 2: TIK-4.1: TIK-4.2: TIK-

TH.3 YYETOM BCEX CTaAMH TEXHOJIOTMUECKOTro IpoLecca, 4.3: TIK-4.6: TTK-7.1: TIK-7.2
KOHTPOJIb KaueCTBA Ha CTAIMAX TEXHOJIOTHUECKOTO
porecca
OIIK-1.3; [IK-1 .1; TIK-1 .2; TTIK-1 .3; T1K-1
v.2 I'oToBUTE BCE BHIBI TEKAPCTBEHHBIX (HOPM

.5; IIK-1 .6; TIK-7.1

HHuTepripeTnpoBaTh U OLIEHUBATH PE3YJIbTAThI
WA BHYTPHANTEYHOIO KOHTPOJISl KauecTBa OIIK-1.2; OIIK-1.3; I1K-4.6
JIEKAPCTBEHHBIX CPE/ICTB

Mertozpl aHanu3a, KCHOJIb3yeMbIe TIPH KOHTPOJIE
3H.2 KaueCcTBa JICKAPCTBEHHBIX CPEJICTB M OMMCAHHBIC B
T'ocynapcTBeHHOI (hapmakornee

OIIK-1.3; OIIK-1.4; OIIK-6.2; TIK-1 .2;
T1K-4.1; T1K-4.2; [1K-4.3; T1K-4.6; [1K-7.2

CIIELIUAJIUCT IO IPOMBILIJIEHHOR VK-8; OITK-1; OTIK-2; ITK-9; TIK-27; TIK-
02.010 | ®APMALIMU B OBJIACTU UCCJIEJJOBAHUI 17; TIK-18; TIK-19; TIK-20; TIK-21; TIK-22;
JIEKAPCTBEHHBIX CPEJICTB TK-23; TIK-24; [IK-25

TIpoxosxaenue 00s3aTETBHBIX
MPEABAPUTENHHBIX (TIPH NOCTYILICHUN
Ha paboTy) U NEPHOAUICCKUX
MEIUIIMHCKUX OCMOTPOB
(oOcnenoBanmit), a TaKxke
BHEOYCPETHBIX MEIUIINHCKUX
0CMOTpOB (00CIIeI0BaHMit) B
MOPSIIKE, YCTAaHOBICHHOM
3aKOHOIATEILCTBOM Poccuiickoit
Denepanuu

Beicuiee 06pa3oBaHue -
VK-8; OIIK-1; OINK-2; [IK-9; TIK-27; IIK- | 6GaxanaBpuar

17; TIK-18; TIK-19; TIK-20; TIK-21; TIK-22; | Bricmee obpasoBanue -
TIK-23; [1K-24; T1K-25 CIENMAIUTET, MAarucTpaTypa

A [IpoBeneHue paboT MO KCCIeTOBAHUIM
JICKApCTBEHHBIX CPEIICTB

VK-8; OTIK-1; OTIK-2; TIK-9; TIK-27; TIK-
17; TIK-18; TIK-19; TTIK-20; TTK-21; TIK-22;
TK-23; TTK-24; [TK-25

IIpoBenenne paboT no QapmaneBTHIECKOH

A/01.6
pa3paboTke

Crartuctrdeckas 00paboTKa IMOTydYeHHBIX
TH.5 pE3yJBTAaTOB UCCIICAOBAaHUH, UCIIBITAHUMA U
SKCIEPHUMEHTOB 10 (hapMaIleBTHUECKOM pa3paboTke

OIIK-1.4; OIIK-6.3; TIK-18.4; I1K-19.4;
I1K-21.3; T1K-23.1




Vcronb30BaTh CPEACTBA U3MEPEHHUS,
TEXHOJIOTHYECKOE U UCTIBITATENIbHOE 000pY/I0BaHHE,

OIIK-1.1; OIIK-1.2; ITK-19.4; TIK-21.2;

v.2 MIpUMEHSEMBIE TIPH (hapMaIeBTHUCCKOH pa3paboTke ] ]
(B OTHOWIEHNH pa3pabaThIBAEMBIX JIEKAPCTBEHHBIX TK-22.1; TK-22.3; 11K-22.5
CPEJICTB)
Omnpenenars TPyLOEMKOCTh TEXHOJIOIMYECKOTO
V4 npolecca, MaTepralibHbINA OanaHc u OITK-1.4; OTTK-6.3; TTK-20.3
TEXHOJIOTUIECKYIO C€OECTOMMOCTE MMPOU3BOCTBA
JICKApCTBEHHBIX CPENICTB
MeTobl CTaTHCTHYECKOTO YIIPABICHHS Ka4eCTBOM,
METO/bI MATEMATHICCKOMW CTATHCTUKH, OTIK-1.4: OTTK-6.3: TIK-18 4: TIK-19 4
3u.7 MIPUMEHSIEMBIE IIPU OLIEHKE MOJYyYEHHBIX 5. 7 o o
PE3yNbTaTOB UCIBITAHUN U 3KCIIEPUMEHTAIBHON TK-21.3; T1K-23.1
paboThI
CIHHEUAJIMCT I10 BAJIMAALIA . . . . ) .
02.011 | (KBAJIUOGUKALIMN)PAPMALEEBTUYECKOTI'O zlé‘l‘lngS 2;’%%%“%2 11';1(-9, TE-10;
[MTPOM3BOJACTBA ’ ’ ’
[IpoxoxneHue 00sI3aTeNbHBIX
MPEABAPUTENHHBIX (TIPH MOCTYILICHUH
Ha paboTy) U NEPHOANIECKUX
MEIULIMHCKUX OCMOTPOB
A IIpoBenenne paboT o Bamuaanuy (KBaau(pUKaIm) VK-4; YK-5; YK-8; OIIK-6; I1K-9; [1K-10; | Briciee o6pa3oBanue (oOcnenoBanmii), a TakKe
(hapMaIeBTHYECKOTO MMPOU3BOCTBA MK-11; IIK-27; IIK-17; TIK-19 BHEOYEPETHBIX MEIHIIMHCKUX
0CMOTpOB (00CIIeTOBaHMIT) B
MOPSIZIKE, YCTAaHOBICHHOM
3aKoHOAaTesbCcTBOM Poccuiickoit
Denepanuu
OpraHu3aiys MOHUTOPHHTa 00beKTOB U mponeccoB, | YK-4; YK-5; YK-8; OIIK-6; I1K-9; T1K-10;
A/02.6 MPOLICIIINX BATHAAIHNIO (KBATH(DHKAIIUIO) [IK-27; TIK-17; TIK-19; T1K-10.2; TIK-10.3;
(apMareBTHIeCKOro Mponu3BOJICTBA I1K-11.2; I1K-27.1; T1K-27.2; TIK-27.4
MeTobl CTaTHCTHYECKOTO YIIPABICHHS Ka4eCTBOM, MK-10: TIK-19- OITK-1 4 OITK-6.3: TTK-
366 METOJbl MATEMATUYECKON CTATUCTUKH, 3 16.2: TIK-17.3; TIK-23.1; [TK-23.2; TTK-
MPUMEHAEMBIE MU OUEHKE PE3YIBTATOB HCHBITAHAA | 533
1 BATUJIAIAN )
gﬁ?ﬁﬁ%ﬁ%cg gEO HEE;Q;EHHIHEHHOH YK-4; VK-5; YK-8; OIIK-1; OTIK-2; OIIK-
02013 | KOHTPOJISIKAUECTBA JEKAPCTBEHHbBIX 3; OIIK-6; 1IK-4; TIK-6; ITK-9; TIK-10;
CPEJICTB I1K-27; IIK-16; I1K-17; I1K-19; ITIK-24
A IIpoBenenue paboT 1o KOHTPOJIIO KauecTBa YK-4; VK-5; YK-8; OIIK-1; OTIK-2; OIIK- | Beicriee o6pa3oBanue - [IpoxoxneHue 00sI3aTeNbHBIX

(hapMaleBTHYECKOT0 IPOU3BOCTBA

3; OIIK-6; ITK-4; I1IK-6; ITK-9; ITK-10;
I1K-27; I1K-16; TIK-17; TIK-19; TIK-24

OakanaBpHuaT
Bricmee obpa3zoBanue -
CIICIUAIUTET, MATUCTPATypa

HpeIBapUTEIbHBIX (IIPU HOCTYIUICHUH
Ha paboTy) U NEPHOANIECKUX
MEAULUHCKHX OCMOTPOB
(oOcnenoBanmii), a TakKe




BHEOUYCPEIHBIX MEIHIITHCKIX
0CMOTpOB (00CIIeTOBaHMIT) B
MOPSIKE, YCTAHOBICHHOM
3aKOHOJIaTEILCTBOM Poccuiickoit
Denepanuu

A/01.6

IIpoBenenue padot no otdOpy U yuety oopas3non
JICKAPCTBCHHBIX CPEACTB, UCXOAHOT'O ChIPbA U
YHAaKOBOYHBIX MAaTCPHAIIOB, IIPOMEKYTOYHOM
MIPOAYKIMH U 00BEKTOB IIPOU3BOJICTBEHHOI CpeIbl

VK-4; VK-5; YK-8; OIIK-1; OIIK-3; I1K-4;
TIK-6; T1K-9; T1K-10; T1K-27; T[1K-16; I1K-
17; IIK-19

3H.2

DU3NKO-XUMHUECKUE, XUMHUECKUE,
TEXHOJIOTUICCKUE W MHUKPOOHOIIOTHYECKIEC
XapaKTEPUCTHKH OTOMPAEMBIX JICKAPCTBEHHBIX
CPEIICTB, ChIPbSl U MaTE€PUAJIOB, IPOMEKYTOUHOM
MIPOAYKIIMU M 00BEKTOB MTPOU3BOIACTBEHHOM CPEAbI

TK-4; TTK-16; OTIK-1.1; OTTK-1.2; OITK-
1.4

A/02.6

IIpoBenenue ucnbITaHuit 06pPa3OB JEKAPCTBEHHBIX
CPEJICTB, HCXOMHOTO CHIPHS U YITAKOBOYHBIX
MaTepHaIoB, IPOMEKYTOUHOH IIPOAYKIIUH U
00BEKTOB IPOU3BOACTBEHHON CpeJIbl

VYK-4; YK-5; VK-8; OIIK-1; OIIK-2; OIIK-
3; OIIK-6; I1IK-4; I1K-6; I1K-9; I1K-10;
I1K-27; I1K-16; I1K-19; I1K-24

V.1

IIpou3BOINTE HCIIBITAHUS JIEKAPCTBEHHBIX CPEJICTB,
HCXOJIHOTO CHIPBSI U YITAKOBOYHBIX MAaTepHAIIOB,
MPOMEKYTOUHOH MPOAYKIUH U 0OBEKTOB
MIPOU3BOJCTBEHHOM CPE/IbI C IOMOIIBI0 XUMHUYECKUX,
OHMOJIOTHYECKHUX U (PU3UKO-XUMUYECKUX METOJIOB B
COOTBETCTBHUH C (hapMaKOIICHHBIMH TPEOOBAHUSIMH,
HOPMATHBHOW JIOKYMEHTAIIUEH U yCTAHOBICHHBIMH
MpOLCAYpaAMH

OIIK-1.1; OTIK-1.2; TTK-4.1; [IK-4.4

V.5

Vcnonb30BaTh METObI MATEMATHYECKON
CTaTUCTHUKH, IPUMEHAEMBIE TIpH 00paboTke
PEe3yJIbTAaTOB HCIBITAHMIT JIEKAPCTBEHHBIX CPEICTB,
HCXOJJHOTO CHIPbS M YIIAaKOBOYHBIX MaTEPHAIIOB,
MIPOMEXYTOYHON MPOJIYKLHH 1 OOBEKTOB
IIPON3BOJICTBEHHOH CpeJIbl

OIIK-1.4; OIIK-6.3; TIK-4.6; I1K-10.3; TTK-
16.3

3u.2

DU3UKO-XUMUYECKUE, XUMUYECKHUE,
TEXHOJIOTUYECKHE ¥ MUKPOOHOJIOTHIeCKHe
XapaKTEePUCTUKH UCIIBITBIBAEMBIX JIEKaPCTBECHHBIX
CPEJICTB, HCXOAHOTO CBHIPhS U YTIAKOBOYHBIX
MaTepHaIoB, IPOMEXKYTOUHONH MPOAYKLIUH U
00BEKTOB MPOU3BOACTBEHHON CpPeIIbI

OIIK-1.1; OIIK-1.2; TIK-4.1; I1K-4.4

3u.10

XapakTepuCcTHKH 1abopaTOpHOTro 000pyA0BaHHUS,
HCTIONB3YIOIIET0Cs B MPOBOIUMBIX HUCIIBITAHUSAX,
HpaBuIIa ero HKCIUTYaTali1, MOPSI0K MPOBEACHHS
KaJTHOPOBKH, MPOBEPKH pabOTOCTIOCOOHOCTH

TK-10; OTIK-1.1; OTTK-1.2; [IK-4.1; TIK-
4.4; TIK-16.2; TIK-17.3




VK-8; OIIK-1; OIK-3; OIIK-4; OITK-5;
OIIK-6; TTK-1 ; TIK-2; [TK-3; TIK-4; TTK-6;

02.015 MMPOBU30P-AHAJIMTUK TIK-7: 1IK-27: TIK-19
[poxoxneHne 00sI3aTeNbHBIX
MPEABAPUTENBHBIX (TIPH NOCTYIJICHUU
Ha paboTy) U MEPUOTUUECKUX
MEIUIIMHCKIX OCMOTPOB
(oOcnenoBaHwmit), a TakKe
Beiciiee o6pa3zoBaHue mo BHEOYCPETHBIX MEIHIIMHCKHX
cremmanbHocTn "®apmanus” 0CMOTpOB (00Cie10BaHH i) B
VK-8; OIIK-1; OIIK-3; OIIK-4; OIIK-5; HWnTepHatypa/opaAnHATYpa 110 MOPsIIKE, YCTAHOBICHHOM
A KoHnTpoub kauecTBa jekapCTBEHHBIX CPEICTB OIIK-6; TTIK-1 ; T[TK-2; I1K-3; [1K-4; TT1K-6; CIEeIMaTbHOCTH 3aKOHOJIaTEILCTBOM PoccHiickoit
[K-7; [1IK-27; TIK-19 "dapmareBTHYeCKas XUMHUSI U Denepauyu
(apmakxoraosus” [IpoxoxaeHue 00ydeHus 10 OXpaHe
TpyZa, MoKapHOi 0€30MacHOCTH,
MOJIFOTOBKA B 00JIACTH 3aLIIUTHI OT
YpEe3BbIYAMHBIX CUTYaLUI
Hanuuue cBunerenscTBa 00
aKKpeauTamu/cepTuduKara
CIEIHATTNCTA
ObecnieyeHne HAIMYHUS 3aI1aCOB PEAKTHBOB B VK-8; OIIK-1; OIIK-4; OIIK-5; OIIK-6;
A/02.7 anTeyHOW OpraHu3aluu IIK-1 ; [IK-2; T1K-4; ITK-6; I1K-7; [1K-27;
T1K-4.2; 11K-4.3; [1K-4.4
CpOKH TOJHOCTH, TIPABUIIa XPAHEHHUS PEaKTHBOB B
3u.7 3aBHCUMOCTH OT UX (QPU3UKO-XUMHUYECKUX CBOMCTB OIIK-1.2; OIIK-1.3; [IK-6.7
[IpoBeneHre BHYTPHANITEYHOTO KOHTPOJIS KAYeCTBA VK-8: OIK-1: OITK-3: OITK-5: OITK-6:
AJ03.T JICKApCTBEHHBIX IPEMAPaTOB, H3TOTOBJICHHBIX B TIK-1 : TTK-3: TTK-4: [TK-6: [TK.7: [TK-27:
amNTEYHBIX OPTaHU3AIMAX, U (HapMAIIEeBTHUCCKHX K-19
cyOCcTaHIUH
V4 [Tonmp30BaThCst TA00PATOPHBIM M TEXHOIOTUIECKUM OIIK-1.3: TIK-4.1
000pyIOBaHUEM
Vs ITonp30BaThCSI KOHTPOJILHO-U3MEPUTEIEHBIMHI OIIK-1.3: [TK-4.1
npubopamu
OU3MKO-XUMUYECKUE U OPTraHOJICITHYECKUE
3u.17 CBOMCTBA JICKAPCTBCHHBIX CPEICTB, X (PU3HUECKas, OIIK-1.2; OIIK-1.3; [IK-3.2
XUMHUYECKas ¥ ()apMaKoIOTHIeCcKasi COBMECTHMOCTh
3119 JlaGoparopHas mocyzaa, 000pyaoBaHHeE, OIK-1.3; TIK-1.1

NMPUMCHIAEMBIC B alITCUHBIX OpraHu3anuiax




Ilepeyennb 3HaAHMI U yMeHMI, TPHOOPeTaeMbIX CTYICHTAMH 110 3aBepPIICHUH AUCUHUILIMHbI:

YMeHuss U HaBbIKM OOILEro MOpsAKa: pa3BUTHE YMEHUHW M HAaBBIKOB B IOCTAHOBKE KAUECTBEHHBIX U
KOJIMYECTBEHHBIX MCCIIEI0BaHUI, YMEHUE 4eTKO (OPMYJIMPOBATh Pe3yJbTaThl HAOMIOEHUN U HA OCHOBAHUU
WX JeNaTh BBIBOJIbI, Pa3BUTHE HABBIKOB B BHIOOpE HEOOXOAMMOI (HOPMBI Ui TPEAOCTABICHUS PE3yJIbTaTOB
paboTel (Tabmuubl, rpaduku, ypaBHEHHUs), pa3BUTHE HABBIKOB OIICHKHM TOYHOCTH W3MEpPEHHH, yMEHHE
MOJIb30BATHCS (PU3UKO-XUMHUUECKUMH CIIPABOYHUKAMH.

YMeHHsT M HaBBIKM YaCTHOTO TOPSJKA: YMEHHE H3MEpPATh W ONPENeNiTh BEIMYUHBI aJCOpOLMU Ha
pa3IMyYHBIX TpaHUIAX paszena ¢a3, MoJb30BaThCS PAa3IMYHBIMU BHIAMU XpomaTorpaduu s pas3leleHus H
aHaJM3a CIOXKHBIX CMEced, B TOM YHWCJIE€ M JIEKApPCTBEHHBIX BEIIECTB, YMEHHWE TOTOBUTH CTaOUIIbHBIC
KOJUIOMJIHBIE CUCTEMBI U 3MYJIBCUH, ONPENEIATh CTENEHb UX YCTOMYMBOCTH, TUI 3MYJIbCHH, MOJIEKYJISIPHYIO
Maccy JJaHHOTO MOJIMMepa, KOHTYKTOMETPUUYECKU ONPEAEIIATh CTENEHb U KOHCTAaHTY MOHU3ALUH 3JIEKTPOJIUTA,
KPUTHUYECKYIO KOHILIEHTPALUIO MHUIEII000pa30BaHusi, MNPOBOAUTH KOHIYKTOMETPUYECKOE THUTPOBAHHE,
rotoBuTh OydepHble pacTBOphl ¢ 3aJaHHbIMU  3HadeHusiMu  pH, wu3mepsars pH  skuagkocteit
KOJIOPDUMETPHUYECKUMHA U TOTCHIIMOMETPUICCKUMH METOJaMH, TPOBOJUTh H3MEPEHUE OKUCIHTEIHHO-
BOCCTAaHOBHUTEIIHHBIX TOTEHIIMAIIOB, AKTHBHOCTH HOHOB B PAacTBOpax W IMPOBOIUTH MOTCHIIMOMETPUYIECCKOE
TUTPOBAHUE, YMEHHE OIpPENEsTh MOJIEKYJSIPHYI0 MaccCy, OCMOTHYECKYI0 KOHLIEHTPALMI0, OCMOTHYECKOE
JaBJI€HHUE, N30TOHUYECKUN KOA(PPUIUEHT METOAOM KPUOCKOIHHU, CTPOUThH JUarpamMMbl IJIABKOCTH M KUIIEHUS,
omnpenensaTh KOIPQPUIMEHT pacrpeseieHusi BEHIeCTB M TMPOM3BOJIUTH BHIOOP ONTHMAIBHBIX YCIIOBHIA

SKCTparupoBaHUs.
3HaTh:
v 000pyIOBaHUE W PEAKTUBHI JUISI IPOBEJCHHSI XMMHUSCKOTO aHaIM3a JICKAPCTBCHHBIX CPEIICTB;

TpeOOBaHUS K PEaKTHBaM JUIsl MPOBEAEHUS UCHBITAHUNA HAa YHUCTOTY, MOAJMHHOCTH U KOJIWYECTBEHHOIO
ompejeiieHus; 00OpyIOBAaHWUE W PEAKTHUBBI JUIS MPOBEICHUS  (PU3NKO-XHUMHYCCKOTO  aHajIM3a
JEKapCTBEHHbIX  BEIIECTB;  NPUHIMIMAIBHYIO  cxeMy  pedpakTomerpa,  (poTokosopumerpa,
cnekrpodoTomeTpa, ra30KUAKOCTHOU Xpomarorpagum, BBICOKO?(h(heKTHBHOM JKAJKOCTHOM
xpomMatorpadum;

v (GU3NKO-XMMHYECKHE KOHCTAHTBI ~ JICKAPCTBEHHBIX  BEHIECTB, CIIOCOOBI  OTpENeeHUs
TEMIIEPATypHhI IUIABIEHUS, YTJla BPALLEHHS, YACIBHOIO MOKa3aTels MOIIOLICHHS, TEMIIEPATYPbl KUIICHMS;
v XUMHUYCCKHUEC MCTOABI, ITOJIOKCHHBIC B OCHOBY KOJIMYCCTBCHHOI'O aHaIM3a JICKaPCTBCHHBIX
CPEIICTB; YpaBHEHHUS XMMHYECKUX pEaKUUM, MPOXOAAIIMX IPH KHUCIOTHO-OCHOBHOM, OKHCIIUTEJIBHO-
BOCCTAHOBUTEIBHOM, OCaIUTEIBHOM, KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUH;

v MIPUHITHIIBI, MOJIOKEHHBIE B OCHOBY (DM3UKO-XMMHUYECKHX METOJIOB aHAJIN3a JICKapPCTBEHHBIX
CPEJICTB;
v XMMHUYECKHE METOJIbI, TOJOXCHHbIE B OCHOBY KAUECTBCHHOTO aHAJIM3a JIEKAPCTBEHHBIX

CpCaACTB;, OCHOBHBLIC CTPYKTYPHBIC (bpaFMCHTI)I JICKAPCTBCHHBIX BCUICCTB, II0O KOTOPBLIM IIPOBOAUTCA
UICHTH(QUKALM HEOPraHUYEeCKUX M OPraHMYEeCKHX JEKapCTBEHHBIX BEIIECTB; OOIIMe U crenupuueckue
PCaKku Ha OTACIbHBIC KATUOHBI, aHUOHBI U (1)YHKIII/IOHaJ'II)HI)IC TPYIIIIBI;

v OCHOBHBIC TPYIIbl OMOJIOTMYECKH AKTUBHBIX COEIUHEHMH IPHPOIHOTO IPOUCXOXKICHUS M X
BOKHEHMIIME (PUBUKO-XUMUYECKHUE CBOMCTBA, IMyTW OMOCHHTE3a OCHOBHBIX IPYMIT OHOJIOTMYECKH AKTHUBHBIX
BEIIIECTB;

v cucTeMy  KJIacCH(UKAIMK  JICKAPCTBEHHOTO  PACTUTENBHOTO  CHIPbS  (XUMHUYECKas,
dapmakonorudeckas, 0oTaHu4deckas, MophoIoruyecKas);
v COBPEMEHHYIO XapaKTEPHCTUKY TOKCHYHBIX XMMHUYECKHX BEIIECTB, OMOIIOTUYECKUX CPEJICTB,
pPalMOAaKTUBHBIX BEILECTB.

Ymers:
v NPOBOJUTH pacyeT oOmiel macchl (MM 00beMa) JIEKapCTBEHHBIX IMpernapaTroB, KOJIWYECTBA
JICKApCTBEHHBIX W BCIIOMOTATENIFHBIX BEIIECTB, OTACIBHBIX PA30BBIX 103 (B TOPOIIKAX, IHIIOJIAX,
CYTIIO3UTOPUSAX ),

HCIIOJBb30BAaTh MaKPOCKOHI/ILIeCKI/Iﬁ u MI/IKPOCKOHI/ILIGCKI/Iﬁ MCTOJbI aHaJin3a IJisd OIPCACIICHUA
MNOMJIMHHOCTH JICKAPCTBECHHOT'O PACTUTCIILHOT'O ChIPbS;



v MPOBOANTh KAYEeCTBEHHBIE W MHKPOXHMMHUYECKHE PEAKIMM Ha OCHOBHBIC OHOJIOTUYCCKH
AKTUBHBIEC BEIECTBA, COAEpKAIIMECS B JIEKAPCTBEHHBIX PACTEHHSIX U ChIpbe (TOJIMCAXapHibl, KUPHBIE U
aQuUpHBIE Macja, BHUTAMHUHBI, CEpJEYHbIC  TJIMKO3WJbI, CANlOHWHBI, AHTPAICHIPOU3BOIHbIEC,
(beHmIponanonIbl, KyMapuHbl, (JIaBOHOUBI, TyOUIbHBIE BEIIECTBA, AIKAJIOUIbI);

4 TOTOBUTHL PCAKTUBLI, 3TAJIOHHBIC, TUTPOBAHHLIC W MCILITATCIBHBIC PACTBOPLI, MPOBOJUTH HX
KOHTPOJIb;
4 MNpOBOAWUTL YCTAHOBJICHHUC TIOAJIMHHOCTU JICKAPCTBCHHBLIX BCIICCTB II0 PCAKOUAM Ha HX

CTPYKTYpHBIE (PparMeHThI;

OIpeNeNIATh OOIIMEe TIOKa3aTeNid KadecTBa JIEKAPCTBEHHBIX BEIIECTB: PACTBOPUMOCTH,
TEMIIepaTypy IUJIABJIEHUS, IMJIOTHOCTh, KUCIOTHOCTh M LIEJIOYHOCTb, MPO3PAaYHOCTh, IIBETHOCTH, 30IY,
MOTEPIO B MAcce MpH BBICYIINBAHUY;

v uHTeprpeTupoBath pe3ynbratel Y®- u HK-cmektpomerpuu s HOATBEPKICHUS
UJICHTUYHOCTH JIEKAPCTBEHHBIX BEILIECTB;
v UCIIONIb30BaTh pPAa3lIMYHbIE BUIBI Xpomarorpaduu B aHAlIM3€ JIEKAPCTBEHHBIX BEIIECTB H

HUHTEPIPETUPOBATH €€ PE3YyJIbTaThI;
YCTaHaBIMBATh KOJMYECTBEHHOE COJEpXKAHME JIEKAPCTBEHHBIX BEIECTB B CYOCTaHIMU U
JIEKapCTBEHHBIX (hOpMaxX TUTPUMETPUUECKUMHU METOIAMH;

v yCTaHaBIMBaTh KOJMYECTBEHHOE COJEp)KaHUE JIEKAPCTBEHHBIX BEILIECTB B CYOCTaHIUM H
JIEKapCTBEHHBIX (hopMax PU3NKO-XUMHUECKIMH METOaMU;
v IIPOBOJUTH HCIBITAHWS HA YHUCTOTY JICKAPCTBEHHBIX BEIIECTB M YCTAHABIUBATH IIPEIEIIBI

COJCpIKaHuA HpHMGCCfI XUMHNYECCKHUMU 1 (bI/ISI/IKO-XI/IMI/I‘-IeCKI/IMI/I METOOdaMU.

Baanern:

v TEXHUKOM TNPOBEACHUS KAYECTBEHHBIX M MHKPOXMMHUYECKMX PEaKUUMid Ha OCHOBHBIE
OMOJIOTUYECKH AaKTHUBHBIC BEIIECTBA, COJCP)KAIIMECS B JICKAPCTBEHHBIX PACTEHUSAX M CHIPhE
(monmucaxapu/ipl, aupHbIE Macia, BUTAMMUHEI, CEepCUYHbIE TJIAKO3U]IBI, CarlfOHUHEI,
aHTPAICHIIPON3BOIHBIC, KyMapUHbI, (PJIIAaBOHOUIBI, TyOUIbHBIC BEIICCTBA, AIKATIOU/IHI);

v HABBIKAMHU WCTOJB30BAHUS XUMHUYECKHX, OHOJIOTUYECKUX, WHCTPYMECHTAIBHBIX METOJIOB
aHajau3a JUIs WICHTH(PUKAIIMKA U OTIPEACIICHNS TOKCUUYECKUX, HAPKOTHYECKHUX BEIIECTB M UX METa0OJIMTOB;
v TEXHUKOH HCIOJB30BaHUST  (PU3MKO-XUMHUYECKUX, TUTPUMETPUYECKHUX, TPABUMETPHUYCCKHX U
XpoMarorpapuIecKux METOJIOB aHAJIM3a JICKAPCTBEHHOTO PACTUTEILHOTO CHIPHSI.

4. TpebGoBanusi K pe3yibTaTaM OCBOCHHS AHCIHILIMHLI (KOMIIETEHIHH 00y4ar0Ierocs,
(¢opmupyembie B pe3y/ibTaTe 0CBOCHUS THCHHILIMHBI(MO1YJIs1)

HporpaMMa CHICHUAIMTCTA JOJDKHA YCTAHABJIMBATE CICAYIOINEC YHUBCPCAJIBbHBIC KOMIICTCHIIMN:

HaunmenoBanue kareropuu (rpymnisl) Konx 1 HauMeHOBaHNE yHUBEPCATIbHON KOMIIETEHIIUU
YHHUBEPCAIbHBIX KOMIIETEHIIUN BBIITYCKHHKA

VYK-1. CnocobeH  OCyHIeCTBJIATh  KPUTUYECKHA  aHAIH3
MpOOJIeMHBIX CHUTyalliii Ha OCHOBE CHCTEMHOIO TIOJIXO7a,
BbIpa0aThIBaTh CTPATETUIO IEHCTBUI

CucreMHOE U KpUTHUECKOE
MBIILIEHHE

VYK-2. CnocobGeH ympaBisITh MPOSKTOM Ha BCEX ITamax ero

Pa3zpaboTka u peanusaius MpoOEKTOB
KU3HEHHOTO ITUKJIA

YK-4. CnocoOeH NpUMEHSTh COBPEMEHHbIE KOMMYHUKAaTHBHBIC
KoMMyHHKAIUs TEXHOJIOTHH, B TOM YHCJe Ha MHOCTPAHHOM(BIX) si3bIKe(ax), AJs
aKaJIeMHUECKOT0 U Mpo¢eCCHOHATBHOIO B3aUMOACHCTBUS




VYK-5. CrocobeH aHanu3upoBaTh M YYHUTHIBaTh pPa3HOOOpas3me

MexKyIBTypHOE B3aMMOACHCTBHE KYJIbTYp B IIPOLIECCE MEKKYIBTYPHOTO B3aUMOICHCTBHUS

HporpaMMa CHICHHUAJIMTETA JOJDKHA YCTAaHABJIMBATE CIICAYIOIINEC OGIHBHpO(beCCI/IOHaJIBHBIC KOMIICTCHII U .

HanmenoBanue kateropuu Koz u naumeHoBanue oduienpodeccuoHaIbHOW KOMIETEHIIMH
(Tpymrbl) BBIIIYCKHHKA
obmenpodeccuoHaATbHBIX
KOMIIETEHILIUH

OIIK-1. Cnoco0eH HCHOJIB30BaTh OCHOBHBIE OHOJIOTHYECKUE,
(U3HKO-XMMHYECKHAE, XUMHUYCCKHE, MAaTeMaTHYCCKHUE METOJIbI IS
pa3paboTKH, UCCIEOBAaHUN U KCIIEPTH3BI JIEKAPCTBEHHBIX CPEICTB,
W3TOTOBJICHHS JICKAPCTBCHHBIX MPEIIapaToB.

BBITycKHUK, OCBOMBHIMH NpOrpaMMy  CIEHHAIUTETa, JOJDKECH
o0nanath CIIEYIOIUMU ob1enpodeccuoHaIbHBIMU
KOMITCTEHITHSAMHU:

- TOTOBHOCTBIO pCIIaTb CTAHAAPTHBLIC 3add4du HpO(I)CCCHOHaHBHOﬁ

JeSITeTbHOCTH c UCTIOJIb30BaHUEM MH(POPMALMOHHBIX,
oubmuorpaduuecknux  PECypcos, MEJUKO-OMOJIOTUYECKOH U
(dapmalneBTUYECKOM TEPMUHOJIOTUH, MH(POPMaILMOHHO-

KOMMYHHKAIIHOHHBIX TEXHOJOTMH M Y4€TOM OCHOBHBIX TpeOOBaHMI
uHpopmannonnoi 6ezonacHoctH (OITK-1);

[MpodeccrnonansHas METOOIOTHS
OIIK-1.2

[TpuMeHsieT OCHOBHBIE (PU3NKO-XUMUYCCKUE M XUMUICCKHEC METO/IBI
aHayu3a JiIs pa3pabOTKH, UCCIICIOBAHUN U SKCIIEPTU3BI
JICKaPCTBEHHBIX CPEJICTB U JICKAPCTBEHHOTO PACTUTEILHOTO CHIPhS H
OMOJIOTMYECKUX 00BEKTOB

OIIK-1.3
HpI/IMeHﬂeT OCHOBHBIC MECTOIbI (I)I/I?»I/IKO-XI/IMI/ILIGCKOFO aHaJinu3a B
H3TOTOBJICHUH JICKAPCTBCHHBIX MPCIIapaToOB

OIIK-1.4

[TpumeHsieT MaTeEMaTUYECKUE METOJIbI U OCYIIECTBIISET
MaTeMaTHU4ecKyr0 00paboTKy JTaHHBIX, MOJTYYEHHBIX B XOJI€
pa3pabOTKH JIEKAPCTBEHHBIX CPEJICTB, a TAKXKE UCCIEIOBAaHUN U
AKCIIEPTU3BI JIEKAPCTBEHHBIX CPEJICTB, JIEKAPCTBEHHOTO
PacCTUTENBHOTO CHIPhSl U OMOJIOTHYECKUX 0OBEKTOB

OOmuM cpeACcTBOM KOHTPOJIS 3HaHUM oOywarommxcs siisgercs BBeneHHas B PIBOY BO «COI'Y»
OaJUTBHO-PEHTHHTOBAs CHCTEMa OIIEHKH yCIIEBAEMOCTH CTY/ICHTOB.

Bupl 01leHOYHBIX CPeACTB, KOTOPBIE MOTYT OBITh HCIIOJIb30BAHBI P OCBOCHUH TAHHBIX KOMITETECHIIHI:
KOJIJIOKBUYM, KOHTpOJIbHAs paboTa, cobeceoBaHNe MO CUTYallMOHHBIM 3ajjadyaM, TECTUPOBAaHUE TMCbMEHHOE

WIIM KOMITBIOTEPHOE, TUIIOBBIE pacueThl, MHANBUAYyAIbHBIC 33/1aHus, pedepar, scce.

B PE3YIbTATC U3YUCHUA JUCHUIIIMHBI CTYACHTBI JOJIKHBI



3HATh.

1. Henw, 3amaun Gpu3rUecKoit ¥ KOJUTOMIHON XUMHH, ITyTH U CIIOCOOBI X PEIICHHS.
2. Poib 1 3HaYeHHE METOJOB (PU3UYECKOM U KOJUIOMIHOW XUMUH B (hapMaIiu, B IPAKTHYECKON
JIeATEIBbHOCTH IIPOBU30PA, HCCIEA0BATEIS.
3. OcHoBHbIE pa3aensl GU3NUECKON U KOJUTOUTHON XUMHU.
4. OCHOBHBIC 3Talbl pa3BUTHS (PU3MUECKON M KOJUTOMIHON XUMHH, €€ COBPEMEHHOE COCTOSIHHE.
5. OCHOBBI XUMHYECKOH TEPMOJTUHAMUKH.
6. VYueHHE 0 XMMUYECKOM PaBHOBECHH.
7. TepmoaumHaMuKka (pU3MIECKOTO paBHOBECHS.
8.  OCHOBBI YYCHHS O paCTBOPAX.
9. OcHOBHBIE TIOHATHS U METOBI JIEKTPOXUMHUHU.
10. OcHoBBI (hopMaTbHON XMMUYECKOW KMHETUKH, TOHITHE O TEOPUIX XUMUIECKONH KHHETHKH.
11. OcHoBBI yueHus 00 aicOpOIMH U KaTaan3a.
12. OcHOBHBIE IOHATUS KOJUIOUIHON XUMUH.
13. OcHoBHBIE TUTEpaTypHBbIE HICTOYHUKHU U CIIPABOYHAS TUTEPATypa M0 (pU3NYecKOi 1 KOJTIOUIHOM
XUMUHU.
YMeTh:
1. CamocrosTensHO paboTaTh ¢ Y4eOHOM U CIIPABOYHOM JIUTEPATYPO IO GUBNIECKON U KOJITIOUTHOU
XUMUHU.
2. Ilonp30BaThCsi OCHOBHBIMHU MPUEMaMHU (PU3UKO-XUMHYECKUX U3MepeHHid. PaboTaTh ¢ OCHOBHBIMH
TUIIAMH IPUOOPOB, UCTOIB3YEMbIX B (PU3MUECKON U KOJIIOMIHOM XUMUH.
3. OOpabaTbIBaTh, aHATM3UPOBATH U 0000IIATH PE3yNIbTAThl (PU3UKO-XUMHUECKUX HAOIIOICHUN U
W3MEPEHU.
BJIA/ICTh:
— HaBBIKAMH BBITTOJIHEHUS OCHOBHBIX XUMHYECKHUX Ja00OpaTOPHBIX OTepariuii, HEOOXOAUMBIX B ITPAKTHKE
aHaJn3a JeKapCTBEHHBIX BEIECTB, PACTCHUH, SIIOXUMHUKATOB;
— Meroaamu onpeneneHus pH pacTBOpoB U olpeaesieHHus KOHLIEHTPalUii BEIECTB B PACTBOPAX;
— METO/JaMH Ka4eCTBEHHBIX U KOJIMUYECTBEHHBIX HCCIICIOBAHUM;
— HaBBIKAMU B BBIOOpE HE0OX0auUMOW (OpPMBI il MPEAOCTaBICHUS PE3YyJIbTaTOB pabOTHI (TaOJIHIIbI,
rpaduKy, ypaBHEHHUS ), OLIEHKA TOYHOCTH U3MEPEHHH.
Pa3zneibl JMCHMIVIMEBI H KOMIIETCHIMH, KOTOPbIE (DOPMHUPYIOTCH IPH MX M3YYCHUM:
n/ Kox HaumenoBanue pasnena
[N [ — HCIHITHH Coneprxanue paszena B JUJAKTHYECKUX eJHHUTIAX
OIIK-1.2 Pazgen 1. «llpemMer u 3HaueHUE | METOABI (DU3MKO-XUMUUIECKOTO UCCIICTIOBAHNS,
OIIK-1.3 ¢$u3nuecKor 1 KOJIJIOUAHON OCHOBHBIE pa3Jiesibl (PU3NIECKON U KOJUIOUIHON XUMUH,
1 OIIK-1.4 xumun. Kpatkas WX 3HA4YEHHE 1151 papMaLuy, ypaBHEHHUE COCTOSIHUS
XapaKTePUCTUKA Ta30B)» WJICTBHOTO Ta3a, CMECh UJCANTBHBIX Ta30B, HEKOTOPHIC
CBEJICHUSI U3 KHHETUYECKOW TEOPHHU Ta30B (s
UAeaNbHBIX Ta30B), peajibHbIE Ia3bl.
OIIK-1.2 Pazpen 2. «HyneBoii u nepBblil | TEPMOAMHAMHUYECKAS] CHCTEMA U OKpYXKAloLlas cpena,
OIIK-1.3 3aKOHBI TEPMOJUHAMUKI) COCTOSIHME CHCTEMBI, TEPMOJIMHAMHUUYECKHE ITapaMETPHI,
OIIK-1.4 SKCTCHCUBHBIC U UHTCHCUBHBIC CBONCTRA,
TEPMOIUHAMUYECKHUE IIPOLIECCHI, CAMOIIPOU3BOJILHbIE U
HECaMOIIPOU3BOJIbHBIEC, PABHOBECHBIE U HEPAaBHOBECHBIE,
2 BHYTPEHHSISI SHEPIHsl, SHTAIBIINS, TEIUIOTa U padoTa,
HYJIEBOH 3aKOH TEPMOANHAMUKH, TEPMOIUHAMUYECKOE
paBHOBecHe, (POpMYITMPOBKU EPBOTO 3aKOHA
TEPMOJIMHAMHUKH, BEIPAKEHUSI TIEPBOTO 3aKOHA
TEPMOJIUHAMUKH UL N30TEPMUIECKOT0, H30XOPHOTO U
1300apHOr0 IPOLIECCOB.
3| OIIK-1.2 Pazgen 3. « TepMoxumus tertoBeie A (PexTr, 3akoH ['ecca, mpuMeHeHne 3aKOHA
OIIK-1.3 I'ecca x pacyery TemnoBbiX 3¢ (HEKTOB, METOIbI pacueTa
OIIK-1.4 TEIUIOBBIX 3PPEKTOB XUMUUECKUX PEAKIIHH 110




CTaH/IAPTHBIM TEIUIOTaM 00pa30BaHMS M CTOPAHUS,
TEIIOEMKOCTh, 3aBHCUMOCTbD TEIJIOBOTO (P deKTa
XMMUYECKOHW PEaKIUH OT TEMIIEPATYphl, ypaBHEHHUE
Kupxroda.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 4. «Bropoii u TpeTHii
3aKOHBI TEPMOAMHAMHUKHU.
OHTponus.
TepmoanHaMuuecKue
MIOTEHIHAIBDY

(hOpMYITHPOBKY BTOPOTO 3aKOHA TEPMOIMHAMUKU,
SHTPONUS, 3aBUCUMOCTb SHTPOIIUH OT TEMIIEPATYPHI,
TpPEeTHil 3aKOH TEPMOJUHAMHUKH, a0CONIOTHAS U
CTaHJIapTHAsl SHTPOIKS BEUIECTBA, U3MEHEHUE SHTPOIIUU
B HEKOTOPBIX Tpolieccax, IPUMEHEHUE SHTPOIUH JIs
pemieHus: GU3NKO-XUMHUIECKHX 3a/1a4.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Pazpnen 5.
«TepmonnHamMuueckue
MOTCHIUAIIBD)

TIOJIHBIE 1 YacTHBIE T PepeHITHAITbI
TEPMOJTMHAMHUYECKUX TIOTEHIIUAIIOB JUISl 3aKPBITHIX
CUCTEM, KPUTEPHUH BO3MOKHOCTH W HAIIPaBJICHUS
MPOTEKaHUS CAaMOTIPOM3BOJIEHBIX TPOIIECCOB, YPaBHEHHE
I'n60ca — I'eapMrosbIa, MOIHBINA U YaCTHBIN
JudQepeHIransl TepPMOIMHAMHUECKIX TOTEHIINAIOB
JUTSL OTKPBITBIX CHCTEM, XHMUYECKUH MOTEHIIHA,
KPUTEPHH BO3SMOXXHOCTH MPOTEKAHUS
CaMOMPOM3BOJIEHBIX XUMUYECKUX PEAKIINI, XUMUYECKUH
MOTEHIMAN UACATBHOTO U PEajbHOTO rasa,
(YTUTUBHOCTD U aKTHBHOCTb.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Pazgen 6. « TepmognHamuka
XUMHYCCKOTO PAaBHOBECHSD

3aKOH JISHCTBYIONIMX MacC, KOHCTAaHTa PaBHOBECHSI,
YpaBHCHUC U30TCPMbI XUMHYECKOHN PCaKIumn, SHCPIUA
I'n66ca u sneprus ['enpMrospua B craHIapTHBIX
YCIIOBHSX, CTaHIApTHEIE 3Hepruu ['mboca u
I'enpmronena. Crioco6st pacyera AG(0) peakuuid,
3aBUCUMOCTH KOHCTAHTBI XUMUYCCKOI'O0 paBHOBECHUA OT
TeMIlepaTypbl, ypaBHEHHUS H30XOPbI U H300aphI
XHMHYECKOW peaKknny, pacuyeT KOHCTAaHThl XUMHYIECKOTO
PaBHOBECHS C TIOMOILBIO CTAHAAPTHBIX
TEPMOJIMHAMUYECKUX BEJINYMH, pacyeT COCTaBa
PaBHOBECHOM CMECH 10 HCXOTHOMY COCTaBYy M
KOHCTaHTe paBHOBecHsl. HaxoxeHne TeopeTHIecKoro
(paBHOBECHOTO) BBIXOa MPOIYKTA PEAKIIH, BIUSHHIE
JIaBJICHUSI HA CMELICHHE PaBHOBECHSI PEAKIIHH,
MPOTEKAIOINX B Ta30BOi (aze.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Pazpen 7. «Tepmoaunamuka
(hazoBBIX paBHOBECHIA.
OIHOKOMIIOHEHTHBIE CHCTEMBD)

OCHOBHBIE NOHATHS, TipaBmiio (a3 I'mbOca, ypaBHeHHE
Knaneitpona— Kimay3uyca, npubnmxeHHoe
nHTerpupoBanue ypasHeHus Kianelipona— Knaysuyca,
npruMeHeHue mpasuia a3 ['ndoca k
OJITHOKOMITOHEHTHBIM cucTeMam. OOmuii npuHINI
MIOCTPOCHUS IUarpaMm, JuarpaMma COCTOSHUS BOJBL.

OIIK-1.2
OIIK-1.3
OIIK-1.4

Paznen 8. «PactBopsl
HE3JIEKTPOIIUTOBY

o011ast XxapaKTepUCTHKA PACTBOPOB, CIIOCOOBI
BBIPXEHHSI KOHIICHTPAIINU PaCTBOPOB, COBPEMEHHEIE
NPE/ICTABICHHS O IPHPOJE PACTBOPOB M MEXAHU3ME
pacTBOpEHHMsI, TS PMOANHAMUYECKOE U MOJICKYIISIPHO-
KUHETHYECKOE YCIIOBUSI 00pa30BaHUs pacTBopa,
NnapruyajaibHbIC MOJIAPHBIC BEJIMYUHEI. ypaBHeHI/Ie
['m66ca — [rorema, mpenenbHO pa30aBICHHBIC
pacTBOpEI, 3aKOH [ 'eHpH, KOJITUraTUBHbBIE CBOMCTBA
pa30aBICHHBIX PACTBOPOB TBEP/BIX HEJIETYUMX BEIIECTB
B JKHJIKOCTH, OTIPe/Ie/ICHIE MOJISIPHOM Macchl
PacTBOPEHHOTO BELIECTBA KPUOCKOITUUESCKUM,
30yTMOCKONTMYECKUM M OCMOTHYECKUM METOJIOM.




OIIK-1.2 Paznen 9. «/IByXxKOMITIOHEHTHBIC | MprMeHeHue npaswia (a3 ['mboca k
OIIK-1.3 cucreMbl. PaBHoBecHsT T—T, | ABYXKOMIIOHEHTHBIM CUCTEMAaM, CUCTEMEI C
9 OIIK-1.4 K—T, K — XK, X — I» HEOTPaHUICHHOU PACTBOPUMOCTBIO B KUIKOM H
TBEP/IOM COCTOSHUSAX, TEPMUIECKHH aHAIN3, 3HAUCHHE
(ha30BBIX AUArpamMM IS hapMaIum.
OIIK-1.2 Pa3nen 10. «Cucremsl ¢ CUCTEMBI C HEOTPAaHUYEHHOH B3aUMHON
1 OIIK-1.3 HEOrpaHWYEHHON B3aUMHOM pacTBOPUMOCTBIO JIETYUUX KUJIKOCTEH, pa3iesiecHre
0 OIIK-1.4 PacTBOPUMOCTBIO JIETYUUX HEOTPAaHUYEHHO PACTBOPUMBIX XKUAKOCTEH METOOM
XKuIKocTeil. PaBHOBecHs %—1I1. | IPOCTOI eperOHKH, (PpaKIOHHAs IEPETOHKA,
3akonbl M. . KoHoBasioBay peKTH(HKAITH.
OIIK-1.2 Pazgen 11. «TpeTuit KOMIOHEHT | 3aKOH paclpeAeIeHNUs, IKCTPAKITUS, OTPAHNICHHO
1 OIIK-1.3 B CHCTEME U3 JBYX B3aUMHO PacTBOPHUMBIE KUAKOCTH, B3aUMHO HEPACTBOPUMBIE
1 OIIK-1.4 HEPACTBOPUMBIX KUJIKOCTEH. KUIKOCTH, IEPETOHKA C BOASHBIM [IaPOM.
3aKoH pacnpeeIeHusD)
OIIK-1.2 Paznen 12. «CnaGbie teopusi C. AppeHnyca, paBHOBECHS B paCTBOpax CJIa0dbIX
1 OIIK-1.3 3IEKTPOIUTBDY 3IEKTPOIUTOB, HEJOCTATKU TEOPUU IEKTPOJUTUIECKON
2| OIIK-14 nucconyanu AppeHuyca, IpoTOHHAs TEOPUs KUCIOT U
ocHoBaHui bpencrena — Jloypu.
OIIK-1.2 Pasznen 13. «Cunbubie 0COOCHHOCTH CBOMCTB CHJIBHBIX JJICKTPOJIUTOB,
1 OIIK-1.3 3IEKTPOIUTHDY OCHOBHBIE ITOHSTHS 3JIEKTPOCTATHYECKON TEOPUU
3 OIIK-1.4 CHJIBHBIX JICKTPONUTOB Jlebast m XIOKKes, pacueT
Ko2(h(pUIIMEHTOB aKTHBHOCTH, OCHOBHBIE TIOHATHS
TEOpUH ACCOIMALIUN HOHOB.
OIIK-1.2 Paznen 14. «DOnexrpuueckas JBJKEHUE UOHOB B 3JICKTPUYECKOM I10JI€, YAEIbHAs
1 OIIK-1.3 MPOBOJUMOCTb PACTBOPOB» 3JIEKTpUYECcKasi MPOBOAUMOCTD AJIEKTPOJIUTOB U
4 OIIK-1.4 3aBHCHMOCTD €€ OT Pa3HbIX ()aKTOPOB, SKBUBAJICHTHAS
3JIEKTpUYECKas IPOBOAUMOCTD U 3aBUCUMOCTD €€ OT
pasHbIX (HaKTOPOB.
OIIK-1.2 Pasznen 15. «PaBHOBecHBIE AJIEKTPOJI, IIEKTPOIHBIIN TTOTEHITAAT I
1 OIIK-1.3 3JIEKTPOHBIC ITPOIIECCH U anexTpoaBxymas cuia (31C) anekTpoxuMudIecKoi
5 OIIK-1.4 JJIEKTPOABHIKYILIUE CHIIBD) LIENIY, TEOPUU BO3HUKHOBEHHU CKayKa MOTEHLMANA Ha
TpaHUIle MeTaIlI — PacTBOp, MU y3nOHHEIHI
MOTEHIKAI, IIeTIH C IEPEHOCOM U Oe3 mepeHoca HOHOB.
OIIK-1.2 Paznen 16. «HepaBHOBecHBIE HEPABHOBECHBIE JIEKTPOJHBIE ITPOLIECCHI, 3aKOHBI
OIIK-1.3 3JIEKTPOJIHBIE IPOLIECCHI. ®dapanes, MEKTPOXUMHUECKUE SKBUBAJICHTHI, BEIXO
1 OIIK-1.4 Onextponus. [onsporpadus. BEILECTBA 110 TOKY, CKOPOCTh SIIEKTPOXHMHECKHX
6 AmMImiepomeTprudeckoe MPOILIECCOB, MOHATHE 00 MEKTPOIHON NONAPH3ALIH,
TUTPOBAHHE MOHSTHE O KOHIIEHTPAIIMOHHON U XUMHYECKOM
MOJISIPU3AIIAH, DIIEKTPOJIH3, HAMIPSKEHUE Pa3IOKEHHS,
MIPAKTHYECKOE MMPIMEHEHHUE IEKTPOIIN3a.
OIIK-1.2 Paznen 17. «®opmanbHas u CKOPOCTb U KOHCTaHTa CKOPOCTHU PEaAKLUH,
1 OIIK-1.3 MOJIEKYJISIpHAsi KHHETUKA) MOJIEKYJISIPHOCTD U MOPANOK XMMUYECKOU peakLuu,
7 OIIK-1.4 MPUYHHBI HECOBIAJICHUS TIOPAJIKA U MOJIEKYJISIPHOCTH
peaKkiuu.
1 OIIK-1.2 Paznen 18. «O0uye noiaokeHusl | TOMOT€HHBIN KaTajiu3, CeUUPUIECKH KUCIOTHO-
g OIIK-1.3 1 3aKOHOMEPHOCTHU KaTallu3a» OCHOBHBIN KaTaJn3.
OIIK-1.4
! OIIK-1.2 Paznen 19. «IloBepxHOCTHOE MTOBEPXHOCTHAs HEPrus | moOca, MOBEpXHOCTHOE
9 OIIK-1.3 HATSDKCHUE KUIKOCTCH» HATsHDKEHUE, CMAYMBAHUE, PACTEKAHHE, KOTE3Us, aAre3ust
OIIK-1.4
) OIIK-1.2 Paznen 20. «AmcopOrus» TTOBEPXHOCTHAsI aKTUBHOCTH, IpaBmiio J{rokino — Tpayoe,
0 OIIK-1.3 copOrust, aacopOoIws.
OIIK-1.4
2 OIIK-1.2 Pazgen 21. «Ilpupona u KJIACCU(HKAIHSI [T0 pa3Mepy YacTHIL (AUCIIEPCHOCTH),




OIIK-1.3 KJTaccu(UKaIUs AUCTIEPCHBIX KJTaccu(DHUKaITUS TI0 arperaTHOMY COCTOSHUTO (a3,
OIIK-1.4 CUCTEMY KJIaccu(UKaLKs 0 OTCYTCTBUIO MM HATUYHIO
B3aMMOJICHCTBUS MEXy YaCTHLIAMH JUCIIEPCHOU (as3bl,
KJTAaCCU(HKAIIHS 110 CTENIEHH B3aMMOJICHCTBUS
JICTIEPCHOM (ha3bl C TUCIIEPCHOHHON CPEJION.
b OIIK-1.2 Paznen 22. «MonekynspHo- OpoyHOBCKOe ABMXkeHue, Auddys3us, ocMoTnueckoe
> OIIK-1.3 KUHETUYECKHUE U PEOJIOTUUECKUE | AABJIECHUE KOJUIOUAHBIX PACTBOPOB.
OIIK-1.4 CBOMCTBA KOJUIOUJHBIX CHCTEM»
) OIIK-1.2 Pasznern 23. «Onrtnyeckue 0COOCHHOCTH ONITUICCKUX CBOMCTB TUCIICPCHBIX
3 OIIK-1.3 CBOICTBA AUCIEPCHBIX CUCTEM» | CUCTEM, PacCESIHUE CBETA, MOTJIOLIECHUE CBETA
OIIK-1.4
OIIK-1.2 Pazgen 24. «DnexTpudeckuii CTPOCHHE KOJUIOUIHBIX YaCTHUIl THO(DOOHBIX 30JICH,
) OIIK-1.3 3apsi KOJUIOUIHBIX YaCTHII. CTPOEHHUE JBOMHOIO JIEKTPUUECKOTO CII04,
4 OIIK-1.4 ONEeKTPOKUHETHUECKUE OOTEHLIMATEL.
SIBJICHUS
OIIK-1.2 Paznen 25. «Metonasl JD2C, BnustHUE STEKTPOIUTOB HA CTPOCHHE TBOHHOTO
OIIK-1.3 MOJIY4YCHHS U OUYUCTKU 3NEKTPUUECKOIO CII0sI, TEOPUU CTPOCHUS JBOMHOTO
OIIK-1.4 KOJIJTOUJHBIX PACTBOPOB» 3JIEKTPUUYECKOTO CJI0SI
2 KOH/ICHCAIITUOHHBIE METO/IbI
5 TIOJTy4EHUS KOJUTOUAHBIX
CHCTEM, [OJIy4YEHHE
KOJUTOWTHBIX CHCTEM METO/IaMu
JCTIEPTUPOBAHUSI.
3 OIIK-1.2 Pa3nen 26. «YcToH4MBOCTS U BUJBI YCTOMYMBOCTH THAPO(POOHBIX 3051eH, PaKTOpHI
6 OIIK-1.3 KOAryJsius KOJUIOUIHBIX YCTOMUYMBOCTH AUCIIEPCHBIX CUCTEM, TEOPUH
OIIK-1.4 CUCTEM YCTOMUYMBOCTHU M KOATYJISALUU
OIIK-1.2 Paznen 27. «OtnenbHble Knaccesl | kiaaccudukanus u oOmas xapakrepuctuka [1AB,
7 OIIK-1.3 KOJUIOUJHBIX CUCTEM Muuesusipasie pactBopsl [TAB, kputnueckas
- OIIK-1.4 KOHIIeHTpanus Mutemnooopazopaans (KKM),
comobunmzanus, npumenenue [1AB B papmarym,
MHUKPOTETEPOreHHBIE CUCTEMBbI, a3PO30JIH.
b OIIK-1.2 Pazpen 28. «Ilonyyenue u knaccudukarmst BMB, ctpykrypa, popma u rubkocTh
] OIIK-1.3 cBoiictea BMB» MaKpoMoJIeKyl, ga3oBeie cocTosiHrst BMB, cBoiicTBa
OIIK-1.4 pactBopoB BMB, HaOyxaHue.




S. Conepxanue u y4eOHO-MeTOAMYECKAS] KAPTA AUCHUIITHHBI

4 cemecTp Tabmuma 5.1
AynuropHsie CamocTosTenpHas KonHuecTBo 6aion
3aHATHS, Yachl pabota o
Homep HaumenoBanue Tem (BOpocos), Dopma KoHTPOIS TeKymieil paboThl Ams Jlurepa
Hemen H3y4YaCMBbIX 110 ﬂaHHOfI JUCHHUIIIINHC arTecTanunu Typa
-]
I nab Coneprxanue 4achl
. max
min
ITpeaMer 3amadu ¥ METOABI (DHU3UUECKOU M KOJUTOMIHOM 4 3aBHCHMOCTH TEIUTOBBIX | 2 Hncemennble 2 4 [1-6], 7, 8,
XUMHH. OcHOBHBIE TEPMHHBI u TIOHSTHUS appexros o AOMAIITHHAC  3a/[aHHA 19
TEMITEPATYPHL. (KOHCTIEKT)
TepMOAMHAMUKH. [IpeaqMer u Meroasl TEPMOAMHAMHUKHU.
IlepBoe Hayajo TepMOAUHAMUKU. DOPMYIUPOBKU TTOroTOBKA 110 TeMe
MEPBOTO 3aKOHa (Hayalia) TEPMOJAMHAMHUKHU. BHYTpeHHSS SKCTIEPUMEHTA.
SHeprus u ee cpolicTBa. Tepmoxumus. IlepBoe Hauano Pemenne sanay u3
3aJauyHUKa
TepMOJMHAMUKH. MareMaTuyeckoe BbIpaxkeHue 1-ro
Havaja. OHTanpnusa. M30xopHas M m300apHast TEIUIOTHI
mpoliecca U COOTHOIICHUE MEXTy HUMHU. 3akoH ['ecca.
TepMOXUMUYECKUE YPaBHEHHUSL.
TemnoeMKOCTh 3 Komnoksuym, 2 4 1-6], 8,9
yM
(m3006apHas, MMCbMEHHbIE
I/I3OXOpHa$I)4 JOMAIIHUEC 3aJaHusd
(KOHCIIEKT),
IMoaroroBka o Teme pedepar
OKCIICPUMCHTA.
Pemenue 3anau u3
3aJa4HHKa
Bropoe Hauano TepmoaumHamMuku. OOpaTumbie W 2 3axon Kupxroga. 3 Iucemennbre 4 5 1,5,6,8,9
HEOOpaTHMBbIE B TEPMOANHAMUYECKOM CMBICIIE MTPOLIECCHI. YpaBHeHus u300apel, AOMAIIHHC - 33 [aHuA
H30XOPBL. (KOHCIEKT)
MakcumanbHas paborta mporecca. [lomesnas pabora.
OHTponuitHas thopmynmupoBka BTOPOIO Hayana PelneHne 3a1a4 3
TePMOAVMHAMUKA. OJHTpOmHA - (DYHKIOUS COCTOSHUS 3a/1a4HKIKA
CHUCTEMBIL.
Tperbe Hayano TePpMOAMHAMHMKH. AOCOIOTHAS
SHTpOMUSA. TpeTwii 3aKOoH TEePMOIWHAMHKH (TIOCTYyJIAT
[Inanka, Teopema Hepucra). CraTHCTHYECKHI XapakTep
BTOPOTO 3aKOHA TepMoAMHaMUKU. Popmyna bonpumana.




Craructudeckuit [TucemenHsIe 5 [1-6], 8,9
XapaKTep BTOPOTro JOMAIIHHUEC 3aJaHusd
3aKOHa (KOHCHEKT)
TEPMOAVHAMUKU.
Pemenue 3anau u3
3aJaYHUKA.
TepMoauHAMHYECKHE NMOTEeHHAIBI. DHeprus CrencTBus 3aKoHa ucrmennbre 6 [1-6], 8,15
[enpmrosbua. Dueprusi ['m06ca; CBSI3b MEXIY HHUMH. T'ecca. Pacuer sneprim AOMAIIHHC - 33/ [aHuA
CBSI3U. (KOHCIEKT)
Wzmenenue snepruu 'enbmronsua u suepruu [ 'udoca B
CaMOIIPOU3BOJIbHBIX npoleccax. XHUMHYECKHI [IOArOTOBKA 10 TeMe
MOTeHIMAL. AHATN3 (yHIAMEHTAILHBIX YpPaBHEHUN IS SKCTIEPUMEHTA.
sneprun [mub66ca wu osHeprum ['enpmronbua. Pacuer Pemenue safa4 u3
o 3aJa4YHUKa
u3MeHeHui sHeprum ['mbO6ca u »Heprum ['enpMmroinbia A
MpyU TPOTEKAaHUM Pa3IU4HBIX MpoleccoB. Kpurepun
CaMOIIPOU3BOJIBHOTO MIPOTEKAHUS npouecca u
XapaKTepUCTHICCKUE (DYHKITHU.
TepmoanHaMu4ecKue KomokBuywm, 6 [1-6], 8, 9,
MOTCHLIMAJIBI. MUCbMEHHBIC 14, 18
XUMHUYECKUI JOMAaIlIHUE 3aJaHus
MOTEHIUAIT UICATbHBIX (KOHCIIEKT),
Y PeabHBIX CUCTEM. pedepar
[loaroroska no Teme
IKCTIIEPHMEHTA.
Pemenne 3ajJ1a4 us3
3aJa4yHuKa
TepMoauHaMHKa XHMHUYECKOTr0 pPaBHOBeCHSI. Hanpasenne Hncpmennpie 10 [1-6], 8,16
VpaBHeHHE U30TEPMBI XUMHYECKOM peaKIyy. TPOTCKAHMA TPOICCCOB ?OMamH“e) JajanuA
U TEPMOANHAMUYCCKUEC KOHCIICKT
TepmoauHamuyeckoe 000CHOBaHHUE 3aKOHa P

JICUCTBYIOIIUX MAcCC JIsl TOMOIE€HHOTO U TETEPOTr€HHOI0

XUMHUYECKOro paBHOBecus. KoOHCTaHTa XHMHYECKOTO
paBHOBECHST M CHOCOOBI €€ BBIpaKEHHUS. YPaBHEHUS
M300apel U M30XOPBl XUMHUYECKOH peaknnu. KoHcTanTa
XUMHYECKOoro paBHoBecuss u npuHuun Jle Illarense -

Bpayna.

YCJ10BHs paBHOBECHS.

Pemenue 3agau u3
3aJa4HUKa




8 TepMmoanHamuka Komnoxksuym 5 8 [1-6], 8, 9,
XUMHUYECKOTO MUCbMEHHBIC 12, 15
paBHOBECHA. JOMAIIHHUE 3aJaHusAd
YpaBHEHHE H30TEPMBI (KOHCIIEKT),

XUMHUYECKON PEaKIlvu. pedepar
Pemenue 3anau.
9 Tepmogunamuka ¢(a3zoBbix paBHoBecHii. OCHOBHBIE ®a3oBbie COCTOSHMUS, HncemenHbIe 4 8 [1-6], 8, 9,
noHsiTusi. [oMorenHast U rereporeHas cucremsl. Masza. DaBHOBCCHA. AOMAIIHHC 33 [aHuA 17
JluarpaMMBbl COCTOSHUS (KOHCIIEKT)
Cocrapmstomue  BemectBa.  KommoneHTsl.  dazoBbie BOJIBI HH BHICOKHX
MpeBpalleHns] U PaBHOBECHs: HCHapeHHe, CyOnmmarnus, JABJICHISX.
TUTaBlIeHHE, W3MEHEHHE alUIOTPONMHONH MOAH(HKAIHY. Pemenvie  3a1ad W3
Yuciio KOMIIOHEHTOB M YHCIO CTElEeHeHd CBOOOIBL. 3aJiaTHHKa
[MpaBuio ¢a3 I'm66ca. OMHOKOMIIOHEHTHBIE CHCTEMBI. MoaroTosKa 1o Teme
JuarpaMMbl  COCTOSIHHSL OJHOKOMIIOHEHTHBIX CHCTEM SKCTIEPHMEHTA.
(Boma, yrieKuCIbIi ra3, cepa). YpaBuenue Kmaneipona - Peenue 3anay us
Knayznyca. JABYyXKOMIIOHEHTHBIE (OunapHbIe) 3a/1a4HHKA.
cucTeMbl. JlMarpaMMbl TUIAaBKOCTH OWHApPHBIX CHCTEM.
Tepmudeckuii ananm3. IloHsaTre o QU3MKO-XUMHIECKOM
anamm3e (H.C. KypHakoB), mpuMeHeHWE IS H3yYCHUS
JIEKapCTBEHHBIX ¢opM. Tunbl aumarpamMMm '"cocTaB -
napieHue mapa", "cocTaB - TeMmIeparypa KHUICHHs'.
Azeotpomnsl. IlepBbiii 1 BTopoi 3akoHbl KoHoOBasoBa -
I'nu66c¢a.
28 50 [1-6], 8, 9,
NEPBASI PYBEKHAS ATTECTAIIMS (KOMIIBIOTEPHBIIN TECT) 12,13

10 OTHOCHUTENbHOE OHMWKEHUE TaBJICHUS Mapa, MOHKEHUE PeasnbHble pacTBOPBL. ITnceMeHHbIC 7 10 [1-6] 8, 9,

3axoH ['enpu, Payss. JIOMAIlHUE 3aJaHus 12

TEMIEpPaTypbl 3aMep3aHus WU IMOBBILIEHUS TEMIIEPATYPHI
KHUTICHUS, OCMOC.

IloaroroBka mo Teme
JKCIIEPUMEHTA.
Pemrenue 3amay u3
3aJa9HUKA

(KOHCTIEKT)




11 dnexrpoxumus. [IpoBoHUKN BTOpOrO poaa. Y aenbHas, Komnuratuerbie Komnoxsrnym [1-6], 8, 9,
OKBUBAJICHTHAS M MOJISIPHAS DJIEKTPOIIPOBOJIHOCTE; X CBOHCTBA PaCTBOPOB TTHCLMCHHBIC 17
3JICKTPOJIUTOB. JOMAIIHHUE 3aJaHusAd
HW3MEHEHHE C pa3BEJEHUEM PacTBOPA, 3aBUCUMOCTb OT KORIYKTOMCTPHYCCKOS (KOHCIIEKT),
pa3nuuHBIX PakTOpPOB. MOJsIpHAs 3JIEKTPONPOBOIHOCTD TUTPOBAHKE. pedepar
npu OeCKOHEYHOM pasBeneHnn. 3akoH Konbpaymra.
ONEKTPONPOBOIHOCTh HEBOJHBIX PACTBOPOB. CKOPOCTH Toaroroska no Teme
OKCIIEPUMEHTA.
JIBUKCHUS U TMIOJIBUKHOCTH MOHOB. [IoABMXXHOCTD U
Pemenne 3aaa4 u3
rujparanys (CoabBaTalus) HOHOB. B —
KOH,Z[yKTOMeTpI/IIIeCKOC TUTPOBAHUEC U €ro NIPUMCHCHUE B
IIPAKTHUKE.
12 [Ipumenenne Teopuu KonnoxBuym [1-6], 8, 9,
JleOas-X1okkens mis NUCHEMEHHBIE 11
pacueTra CpeaHeETO JOMAIOHUEC 3aJdaHuA
HOHHOTO (KOHCHEKT),
ko3 durmenrta pedepar
aKTUBHOCTH (TIepBOE,
BTOPOE U TPEThE
MPUOIIDKEHNS ).
Pemenne 3aaa4 u3
3aJa4YHUKA.
13 PaBHoBecHbIE 3J1eKTPOAHbIE Npo1ecChI U Konnykromerpudeckoe [ucpmennbre [1-6], 8, 9,
TUTPOBAHUE U €0 JOMAIlHUE 3aJaHusd 13

3JIEKTPOABIGKYIIME CWIbL. OJIEKTPOMA, JJIEKTPOIHBIN
moTeHNWal ®  djekrpomsmwkymas — cmwia  (3/C)
DIEKTPOXUMHUICCKON TEMH. DJICKTPOAHBIC MOTCHIINATBL
Mexanu3M  BO3HUKHOBeHMs.  YpaBHeHue HepHcra.
DIEKTPOXUMHUYECKUIA MHOTEHITHAT. CrannapTHble
3JIEKTPO/IHBIC TOTEHITHAIbI. Kitaccugpukaius 3J1eKTpoaoB.
CraHgapTHBI ~ BOJOpPOIHBIN  3nekTpoa. M3mepenue
AIEKTPOTHBIX MOTEHIAAJIOB. Konnentpanmonapie
rajbBaHU4YEeCKHE DJIEMEHTHl. XHMHUYECKHE HCTOYHHUKHU
TOKa.

MpUMEHEHHE B
MPaKTHKE.
IToaroroBka mo Teme
JKCTIEPHMEHTA.
Pemenue 3agau u3
3aJ]aYHHKA.

(KOHCIIEKT)




14 PaBHOBecHEIE [MuceMeHHEIE [1-6], 8,9
SIIEKTPO/IHBIC MPOLIECCHI JIOMAILIHHE 3aJaHHs
U DIIEKTPO/IBIDKYIIINE (KOHCIIEKT)
CHJIBL
TepMmonnHamuka
raJbBaHHYECKOro
3JIeMEHTa.
CBsI3b KOHCTAHTbI
pasHoBecust ¢ D/1C.
INoaroroska mo Teme
9KCIEPUMEHTA.
Pemenue 3anaq u3
3a/IaYHUKA
15 IanbBannveckmii JJIEMEHT. Xumudeckue u Konoxsuym [1-6], 7, 8,
KOHIICHTPAIIMOHHBIE raabBaHUYECKUE 3JIEMEHTBL. THCbMCHHBIC 9,15
JOMAIllHUE 3aJaHus
OKHCIUTETLHO-BOCCTAHOBUTEIIHHBIC HOTEHIUAIIEI, (KOHCIIEKT)
31eKTpoAbl. NoHOCENEKTUBHBIE 3JEKTPOIbl. CTEKIAHHBIN
anektpon. IlpumeHenme B  OHOJOTHH, MEIUIIUHE,
¢apmanuu. [loTeHIMOMETpPUYECKUH METOJ H3MEPEHHs
pH HOTCHL[I/IOMCTpI/ILICCKOC TUTPOBAHHC. 3HaueHUEe PTHX
METOJIOB B (hapMmareBTHIeCKOM IIPaKTHKE.
[loreHnmomerpuyeckoe  OmMpeAeNieHHe  CTaHAAPTHOMN
SHEpruun I'ub06ca pCakuuu M KOHCTAHTBI XHUMHUYCCKOI'O
PaBHOBECHUSI.
16 JlaBiieHue u cocTaB Komnoxksuym [1-6], 8, 10
napa HaJl CMEChIO MMCbMEHHBIC
B3aHMHO JIOMAIITHUE 3aJaHus
HEpacTBOPUMBIX (KOHCHEKT).

xunkocteit. [leperonka
C BOJISTHBIM TTApOM.
Pemenue 3anay u3
3aayHMKa




17 HepaBHoBecHbIe 3JIeKTPOAHbIE npoueccel. | 2 2 OxncrmrenpHo- 3 HncemenHbIe 3 4 [1-6], 8, 9,
Onexrponus.  Ilomsaporpadus.  AMIIEPOMETPHUECKOE BOCCTAHOBHTCIILHBIC AOMAIITHHC 3a1aHI 11-14
3 @ 3 peakuuu B (KOHCHEKT)
TUTPOBaHUE. 3aKOHBI apanes. OJEKTPOXUMHYCCKHE OpraHHYCCKOi XHMHUIL.
SKBUBAJICHTBHI. CkopocTb ANEKTPOXUMHUUECKUX
npoueccoB. IIpakThyeckoe NPUMEHEHHUE 3IEKTPOIU3a. Perenue 3aj1a4.
[onsiporpaduuaeckuii KOJIM4ECTBEHHBIIN aHams. Pemerue sana4 u3
o aJavyHuKa
VYpaBuenue MWnpkoBuya, ['eiipoBckoro — MWinpkoBuua, 3ai
Penpenca — IlleBunka.

18 DJIeKTPONIN3. AMIIEPOMETPHUYCCKOE TUTPOBAHUE. 3aKOHHI | - 2 BoubrammepoMeTpus 2 pedepar 3 4 [1-6], 8, 9,
®dapanes. DIESKTPOXUMUUIECKHAE YKBHBAICHTH. CKOPOCTH Ha TBEPAbIX MHEPTHBIX 12,19
ANEKTPOXUMUUYECKUX MPOIIECCOB. BNEKTPOJIAX.

[IpakTHyeckoe NpUMEHEHHE 3IEKTPOIN3A. BonbTammepomer-
PHUYICCKOEC TUTPOBAHUE
CHJIBHBIX, c1a0bBIX
3JICKTPOJIUTOB.
Pemenue
3aIIa‘LHOZ[I‘OTOBKa o
TEME DKCIICPUMECHTA.
Pemenue 3anau u3
3aJJauyHUKa
BTOPAS PYBEXKHAS ATTECTALIUSA (KOMIIBIOTEPHBIU TECT) 28 50
Hroro 18 38 52 56 100
S cemecTp
AynuropHbie CamocrosiTenbHas lezﬂnizmz%f:;mfﬂ Trepa
Howmep HaumenoBanue Tem (BOpocos), 3aHATHS], 9aChl pabora yueH p A HIep
o Dopma KOHTpOIIS aTTeCTalluu Typa
HEICIn H3Y4Ya€MBIX 110 JaHHOU TUCHUIIIINHE
Yac [-..]
1 1120 Coneprxanue u Mun Makc
1 @®opManbHasi KHHETHMKA MPOCTHIX Heo0paTUMBbIX - 3 Mertonp 1 Kornoxksrym, 3 4 [1-6],8,9
peaKHHﬁ- OlpeeneHus TMMCbMCHHBIC

[IpenMer XuMHUECKON KUHETUKH.

CKOpPOCTH, KOHCTaHThI
CKOpOCTH, MOpsAIKa
peaKIuu, Y3Heprus
aKTHBAIUH.

Pemienue 3amau.

JOMalIHUEC 3a1aHusA

pedepar




@®opMajbHAs KHHETHKA MPOCTBIX Heo0paTHMBIX
peakumid. [Ipenmer XUMHUYECKOMN KUHETUKH.
Kunerndeckne ypaBHEHHs HEOOpaTUMBIX  peakluii
HYyJIEBOTO, TEpPBOro, BTOPOrO, TPETHErO IMOPAIKOB.
Onpenenenne mnopsiaka peakuud. OCHOBHBIE TOHSTHS
XUMUYECKOM KUHETHKU. VICTMHHASI U CpPEeNHsIsl CKOPOCTh
XUMHUYECKOM pEeaKklMH, CKOPOCTb IO OTIAECIbHOMY

Kunernueckas
KIaccuuKanus
peaKIuii 0 UX MOPSIIIKY.
Peaxiuu rceBao n-ro
mopsiiKa

WuTerpanbHbIC METOABI
pacdera mopsaka

Komnnoksuym,
IICbMCHHBIE
JIOMaIllHKUE 3aaHus

pedepar

[1-6]> 85 9’
16

pearenty.  DakTophl, BIHAIOIINE HAa  CKOPOCTh PEAKIHH.
XHMHUYECKON peakiu. MOJIEKYJISIpHOCTh 3JIEMEHTapHOU
XUMUYECKON peaKinu.
CamocTosTensHOe [MucbMenHbIE [1-6]. 8,9,
peIlIeHI/Ie CJIOXKHBIX JOMalIHUC 3aJaHuA 16
KHUHETHYCCKUX (KOHC]‘[_)
YpPaBHEHHUM.
Pemenue 3anau no
ONIPEACIICHUIO KOHCTAHT
CKOPOCTEH CIIOAKHBIX
peakuu.
MousekyasipHasi KHHeTHKa. Teopus >IeMEHTapHOro BpemMeHHO# 1 IncsMenHbIE [1-6],8,9,
aKTa peakiuu. Teopus aKTUBHBIX COYIApCHHHA U KOHLIEHTPAIMOHHBII JIOMAILHKE 33/1aHUs] 16
MEPEXOAHOr0 cocTosiHus. KuHeTMueckue KpuBble U IOpAAOK peaKIuy. (xomcr.)
KHHETHYECKHe  ypaBHEeHHdA. [lopsmok  XuMHUECKOH Pewenne 3anaq no
peakiun. OOMMKA M YaCTHBIA MOPSAIOK. 3aBUCHMOCTH ONPECIICHUIO TIOps/IKa
CKOPOCTH pEakluu OT TeMIepaTyphl. YpaBHEHHE PCAKIIH KHHCTHHCCKH
Appennyca. DKCIEPUMEHTAIEHOE onpeesieHHe CTOMHPIX pEAKIUH.
CKOPOCTH XHWMHUYECKOH peaknuu (rpadudecKkuii U
AHAJTUTHYCCKUI METOIBI).
W3ydyeHue KUHETUKH Konoksuym, [1-6], 9,
(U3NKO-XIMUIECKUMHU TMCHMEHHBIE 18,19
METOJIaMH. AOMaIIHUC
Pemenue 3amad 1o 3a/1aHus,
OTIPE/IENIEHNIO DHEPTHH pedepar

aKTHBAINH, B yPABHCHUH
Appenunyca.




6 CraoxkHble peakuuu: oOpaTHMble (ABYCTOPOHHHE), 3 | Pacuer koHcTaHT Komnoksuym, 3 6 [1-6], 9,
KOHKYpHUpYyIomue (IapaulelbHbIE), MOCIEI0BATEIbHBIE, ckopocTeif B TACHMEHHbIE 16
CONPSIKEHHBIE (H.A. [uoB). IIpespammenus 3aBUCHMOCTH OT AomalHne
JIEKapCTBEHHOTO  BEecTBa B OpraHu3Me  Kak TCMIICPATYPBL,. sajaHus,

COBOKYITHOCTb HOCIIEI0BATETbHBIX HPOLECCOB; Bomonnenne n pedepar
KOHCTAaHTa BCACBIBAHUS M KOHCTAHTA HJIMMUHALUH. odopmrenue

Hemnubie peakiuu (M. bopenmreitn, H.H. Cemenos). rpadurieckix

OTtnenpHBIE CTaguM EMHOW peakunu. Hepa3BeTBieHHbIE MaTCpHaIIOB.

W pa3BETBIICHHBIE IEMHBIe peakiun. DoToxmMudecKue

peakiuu. 3akOoH (OTOXMMUYECKOW 3KBUBAJICHTHOCTH

OifHirelHa.

7 3 | BoIbOp KaTaTUTHYECKHUX [ucrMeHHbIE 3 6 [1-6], 9,
peakuui TOMOT€HHOTO U JIOMAIIHKE 3a1aHus 16, 18, 19
TETECPOTCHHOI'O (KOHC]‘[_)’ pe(bepa’[‘
xapakrepa. B koHcniekTe
pacnucaTb UX MEXaHNU3M
1 IPEACTaBUTh KPUBBIC
[IOTEHLUAJIbHON
OHCPI'UH.

8 KuHeTnka u KaTain3 peakiuii B pacTBopax. I OMOreHHbIi 3 | Cxembl usmenenus ITuchMeHHbIe 3 6 [1-6], 16
W TEeTepOreHHbIN KaTaiau3. MexaHu3M KaTaIuTHYECKHX KOHIEHTpAaluK pacTBopa JOMaITHIE 3alaHHs]
peakiuii (A.A. bamanamn, H.HU. KoGozeB). Dueprus TIp1 pacTBOPCHUM B HEM (koHcrL), pedepar
aKTHBAllMM  KaTalIMTHYeCKUX  peakuuit. KucmorHo- TBEPAOTO BEIIECTBA.

OCHOBHOM KaTanu3. MeTalNIOKOMIUIEKCHBIM — KaTajaus.

. Pemenue 3agauy.
depMeHTaTUBHBIN KaTaau3. TOPMOXXEHHE XUMHUYECKUX
peaknmii. MexaHu3M AeHCTBUS HHTHOUTOPOB.

9 3 OKHCIIUTEIBHO- Komnnoksuym, 3 6 [1-6], 11,
BOCCTaHOBUTEIILHBIE TTHCBEMEHHBIC 16
peaknuu B JioMalHue
OpraHUu4eCKOl XUMHUH. SafiaHm.

Pemenue 3amau.
28 50
MEPBASI PYBEJKHASI ATTECTALIUS (KOMIIBIOTEPHBIN TECT)

10 2 3 Meron PeGunmepa s Kommoksuym, 3 6 [1-6], 16,
HU3MEPEHUS Pedepar. 18,19
MMOBCPXHOCTHOTO

HaTsOKCHUA X(H,HKOCTeﬁ n
HOBCpXHOCTHOI}‘I OHCPIrun




TBEPJBIX Tel.
Kamunnsaprocts. Ponb
KaIWIISIPHBIX SIBICHUH B

OMOJIOTUIECKHUX
CUCTEMAX.BbIITOJIHEHUEM
rpaduka.

11 Anres3us U Koresus. ITuceMeHHbIe [1-6], 16
CmauuBaHue U JOMAIlHHe
pacTCKaHue. OCHOBHEBIE 3alaHUS
METObI U3MEPEHUS (xoHCIL)

TIOBEPXHOCTHOTO pedepar
HATSXKCHUA XKUIKOCTEU N

HOBCpXHOCTHOﬁ OHEprun

TBEPABIX TCJI.

12 YCTOHYNBOCTh M KOATYJSIUS KOJJIOUIHBIX CHCTEM. MounekyinsipHas Komnnoksuym, [1-6], 11,
Kunernueckass u TepMoAMHAMHUYECKAas YCTOWYUBOCTh azicopoumst 3 Pedepar. 16
KOJUIOMJTHBIX CHUCTeM. MHuIenna, CTPOSHHE MHUIIeIUTBI pacTBOPOB, ypaBHCHHE
30/, 3apsa M OJEKTPOKUHETUYECKHH  MOTEHIHAI H30TCPMBI 5
KOJUIOUJHOW 4YacTUUbl. BiusgHWE 3JEKTPOJUTOB Ha MOHOMOJICKYIAPHOH

N azncopbuuu (JIsHrMmiopa),
3NEKTPOKHUHETHUECKHIM IMOTCHIIHAI. npaBiIo PebHHIEpa.
DJIEKTPOKUHETUYECKUE SIBJICHUS. DnekTpodopes.

OnekTpoOopeTUUeCKUe  METOABl  KCCICIOBAaHMS B Permenne 3a1ad.
¢dapmanmu. Koarynsmus u (akTopbl, €€ BBI3BIBAIOIIUE.

Mennennas u ObicTpas xkoarymsamus. [lopor koarymsmuu,

ero onpejenenue. [Ipasuio lynbie-Iapam.

13 DNEKTPOKANUILIAPHEIE, Konoksuym, [1-6], 11,
DJIEKTPOKUHETUYECKUE ITMCbMCHHBIC 13
siiieHus. [TpoGiema NOMaIlHUE
a0COTIOTHBIX 3a/1aHus
HOTEHIHAJIOB. pedepar

Pemenue 3amgauy.




14 Boicokomosiekynsipubie coequnennsi (BMC) um mux 2 3 DnekTpodopes u 1 T[THCHMEHHBIE 3 6 [1-6]
pacTBOpbl. MOJNEKYISApHbIE KOJUIOMJIHBIE CHCTEMBIL. 3JIEKTPOOCMOC B JloMalTHAe
Habyxanune u pactBopenne BMC. JInorponHble psiabl MHKPOTeTEpOreHHbIX 3a/aHus
noHOB. Bsaskocts pactBopoB BMC. MeToasl uzMepeHus cucremax. 3HaueHue (xonert.)
Bs3KocTH pacTtBopoB BMC. OmnpezencHue MOJSIpHOUN A3eTa-MOTCHIMATA. pedepar
Macchl MOJIMMepa BUCKO3UMETPUIECKUM METOAOM.
[MonuMepHble HEDNEKTPOIUTHI W MOJIUIICKTPOIHTHL Pemerme sana.
[TonmaM@OTUTHL..

15 - 3 Koaryysmus m1opo6HBIX 1 Kommoksuym, 2 4 [1-6]
30JI€1 2TEKTPOIUTAMHU. NHUCEMEHHBIE
Bnusinue TemnepaTypsl NoMallHue
1 TIIyOOKOTO THai3a. 3aJaHus
Pemenue 3anaq. pedepar

16 Pa3Hble KJIacChl TUCHEPCHBIX CHCTeM. A2po301u W UX 2 3 ArperatHsle, ha3oBble, 1 Kouinoxsuym, 2 4 [1-6], 8,

cpoiictBa. IlomyueHue, MOIEKYJIAPHO-KUHETUYECKUE (husnyeckne cocTosiHUS MTMCHMEHHbIC 12, 11,16
cBoiictBa. [Ipumenenue aspososieii B  (apmanuu. TOJIMMEPOB. AoMallIHHe

Hopowxku w ux cpoiictBa. Ilpumenenue B (apMaimuu. Penakcanmonmsre 3ajlanus

Cycnensuu v ux cBoicTBa. Iloaydyenne. Y CTOMYHUBOCTD U HPOLCCCRI B TIONMMMEpaXx.

onpeaesomue ee GakTopsl. [lenvt. [lacmol. Dmyabcuu n Ionatue o

ux cpoiictBa. Koanecniennus. [lpumenenne cycnensuii u MEXAHOXMMHIH

SMYJIbCH B (hapmanmu. [OJIMEPOB.

17 - 3 [TAB B BOIHBEIX 2 TTucsMeHHbIe 2 4 [1-6], 8,
pactBopax. Bnusinue JOMAIIHHE 16, 18
koHueHTpauuu [IAB Ha 3a1aHUs
CTPOCHUE MULIEILIL. (koHcrI1.)

Kunkoxpucraminueckue pedepar
cucrembl. KOHCIIEKT.
BTOPAS PYBEXKHAS ATTECTALUASA (KOMHLIOTEPHLIﬁ TECT) 28 50
Hroro: 18 54 18 56 100
*Tpumevanus

— Bce Bubl yueOHOM paboThl MOTYT MPOBOJUTHCS TUCTAHIIMOHHO HA OCHOBAHHH JIOKATbHBIX HOPMATHBHBIX aKTOB.

— B mensx peanuzanyu WHAUBUAYAIHHOTO MOAX0Aa K O0YUCHHUIO CTYACHTOB, OCYIICCTBIISIONIMX YUYEOHBIH MPOIeCcC MO MHIUBUIYATbHOW TPASKTOPHU B paMKax
VHAWBUIYAJILHOIO Pabouero miaHa, U3ydeHUe JaHHOW IUCIUILTUHBI MOXET OCYIIECTBISThCS 4Yepe3 WHAWBUIYAIbHBIC KOHCYIbTAIIMH TPENONABaTeNIi OYHO, B YaChl
KOHCYJIbTAIUHN, MO 3JEKTPOHHOW IOYTE, a TaKXKe C HCIoyb3oBaHueM Webex, mnardopmsl quctaHiuoHHOTO0 oO0ydenus Moodle, muuHbI KaOWHET CTy/ACHTa Ha caiTe
COI'Y, mpyrux snementoB SUOC COI'Y.



[To o6pazoBarensHoit mporpamme 33.05.01 DAPMAILIUA npexycmorpeno, B cootBercTBuH ¢ I'OC 1 mokansHbIMU HOpMaTUBHBIME akTamu COI'Y,
MIPOBE/ICHUE YUCOHBIX 3aHATHH CIETYIONINX BUIOB!

v

v

AN

AN

v

TIEKIMU (3aHATHSI IEKIIMOHHOTO TUTIA) — MPEAyCMaTPHUBAIOIINE MPEUMYIIIECTBEHHYIO Mepenady yueOHol nH(pOpMaIliy IpernoaaBaTeaeM
o0yyaromumMcs, B TOM YHCJIE C UCIIOJIb30BAHUEM MYJIbTUMEIUIHBIX CPEACTB Nepeaadu HHPOopMaIuy;

MPAKTHYECKUE 3aHATUA (B TOM YHCIIE CEMUHAPCKUE), C UCIIOIb30BAHUEM WHTEPAKTUBHBIX OPM 00yUEHHUSI, TPYIIIOBBIX IUCKYCCHI, IETOBBIX
H POJICBBIX UI'P, TPCHUHIOB, aHAJIU30B CI/ITyaHI/II\/’I 1 UMUTAIINOHHBIX MOI[GJ'IG?I, KCI\/’IC-MGTO)IOB, MCTOJOB I'PYIIIOBOI'0 BBITTIOJTHCHU A 3&H$[TI/II7[,
METOJIMKU «CTaHJAPTU30BAHHBIN MALUEHT», CAMYISIUOHHBIX TEXHOJIOTHH U T.1.;

1abopaTopHbIC B Ja00PATOPHO-IPAKTUICCKUE 3aHATHUS, BKIIOYAIOIINE B CBOE COJCPKAHIE OCBOCHHE HEOOXOIUMBIX HABBIKOB, YMCHHUH H
KOMIIETCHIIN, B BUJIE BBITIOJHEHHUS 1a00paTOPHBIX U MPAKTUYECKUX 3a/1aHUH, B TOM YHCIIE C UCIIOJIb30BAHUEM MHTEPAKTUBHBIX POPM
O6yq€HHH, I'pYyIIoOBBIX I[HCKYCCHﬁ, ACJIOBBIX U POJICBBIX UI'P, TPCHUHI'OB, aHAJIN30B chyauHﬁ 1 UMUTAIIUOHHBIX MOI[GJ'I@?I, KeﬁC-MeTOJIOB,
METOJIOB TPYIIIOBOTO BBHIMTOJIHEHUS 3aHATUH, METOAUKH «CTAaHAAPTU30BAHHBIN MAIUEHTY», CUMYJISIITHOHHBIX TEXHOJIOTUN U T.1I.;

3aHATUSA 10 PU3UUECKON KYJIBTYPE;

BBITIOJTHEHHE KYPCOBBIX PabOT MO HEKOTOPHIM AUCIUILIMHAM CIIEIUATBHOCTH, B COOTBETCTBUU C YYEOHBIM ILUIAHOM, KYPCOBBIE PaOOThI
npeaAcCTaBIAIOT coboi 3aJaHus HAIIPABJICHHBIC HA OCBOCHUC 3HaHI/II\/’I, IMMPAKTUYCCKUX HABBIKOB U YMCHI/II\/’I 110 OTACJIBHBIM JUCHUIINIMHAM U
obnactsM Oynymieit mpohecCHoHaTbHOM NesTeIbHOCTH;

IIPElyCMOTPEHbI MH/IMBUIyaJIbHbIE U IPYIIOBbIE KOHCYJIbTALUU, OTPA0OTKY MPONMYLUICHHBIX 3aHATHHI U Apyrue popmbl BHEAY TUTOPHOU
paboThl B COOTBETCTBUH C JIOKAIBHBIMU HOPMATUBHBIMU aKTaMU YHUBEPCHUTETA, TUTaHaMU U TpadukaMu paboThl Kademp;

Pa3iInMYHBIC BUABI IPAKTUK, B COOTBCTCTBHUU C y‘I€6HI>IM IIJTIaHOM, KOTOPBIC IIPOBOAATCA Ha Oaszax Q)apMaHCBTI/IT-ICCKI/IX opraHmauHﬁ, AIITCYHBIX
1 JIe4eOHO-TIPOPHUITAKTHUSCKUX YUPEIKICHHM, OPTaHU3YIOTCS B BUJIE MOJIEBBIX BHIXOOB U BHIC3/IOB;

caMmocTosiTeNbHast paboTa 00yJaromuXxcs, B TOM YUCIIE C HCIIOIB30BAaHUEM BO3MOKHOCTEH TIOpTaia JUCTAHIIHOHHOTO O0YYCHHUS;

KYpCHI TI0 BEIOOPY CTYACHTOB, COCTABJICHBI HA OCHOBE PE3yJIbTaTOB HAYYHBIX HCCIEAOBAaHUMN, MPOBOIUMBIX coTpyaHukamu COI'Y, B Tom
YHCJIE C YI€TOM PErHOHATIBHBIX 0COOCHHOCTEN MPO(PECCHOHATIEHOMN AEATEHFHOCTH BHITYCKHUKOB U TOTPEOHOCTEH paboToaTeNei;
JIPYTHUE BHUJIBI 3aHITHIA C y4ETOM CIIEMUGUKH PA3THYHBIX AUCIUATLINH.

[Ipu opranu3anuu 3aHATUN U HAIOJHEHUH UX COJEP/KaHUEM UCIOb3YIOTCS MOCIEIHUE JOCTHKEHHS B 001aCTH T'yMaHUTApHBIX, €CTECTBEHHBIX,
0OLIECTBEHHBIX, MEAUKO-ONOIOTHYECKUX, MEAUIIMHCKHUX U (papMalleBTUYECKUX HayK. O0s3aTeNbHOM SIBIISIETCS OpUEHTAIMs HA COBPEMEHHYIO
K1accupuKauio 0ose3Hel U COBPEMEHHYI0 HOMEHKIIATYpPY JIEKAPCTBEHHBIX MPENapaToB, JEKapCTBEHHBIX (JOPM, aKTUBHBIX CYOCTaHIMN 1
BCIIOMOTATEIBHBIX BEUIECTB, H3MEHEHHUSI B HOPMAaTHBHO-TIPAaBOBOM PETyJIMPOBAHUH 0OpalieHHs JeKapCTBEHHBIX CPEACTB U (hapMaIleBTUIECKOI
JeSITebHOCTH.



5.2. Pacnipenesienne TPYA0EMKOCTH JUCIIUIJIMHBI U BU/I0B Y4e0HO# paboThI 0 ceMecTpaMm:

Bun yae6Ho#t paboTsI TpynoeMkocTb TpymoemkocTs 1o cemectpam (AY)
00BeM B | o0beM B
3a4ETHBIX aKaJIEMUIECKUX 3 4 5
eIMHALIAX gacax (AY)
(E)

AvynutopHas paboTa, B TOM YHCIIE 3,8 216 108 108
Jlextmu (JI) 1,6 36 18 18
Jlabopatopusbie npakTukymsl (JIIT) 2,2 92 38 54
[Tpaktrnaeckue 3aastus (113)

KnuHuueckue mnpakTUyecKkue 3aHSATUS

(KII3)

Cemunapsl (C)

Camocrostenprast padorta crymenra (CPC) | 1,7 70 52 18

IIpoMexyTouHas aTTeCcTalus 18
3a4eT/3K3aMeH (YKa3amo 6uo) 0,5 18 JK3.

UTOI'O 6 216

5.3. Pa3nenbl AUCHUNJIMHBI, BUIbI Y4e0H0Ii pa6oThl M ()OPMBI TEKYIIET0 KOHTPOJIA:

n/ | No | HaumeHoBaHue pasneina Buibl yueOHol pabotsl (B AY) O11eHOYHBIE CPEJICTBA
Ne | ceM | mUCHUIIIUHBI JI JIIT | TI3 | KIT3 | C | CPC | Bceero

ecT

pa

1{ 4 Paznen 1. «Ilpeamer u 2 |6 6 14 cobecenoBaHue o
3HadYeHHE (PU3UIECKON 1 CUTYallHOHHBIM 3a7adam,
KOJUIOMIHON XUMMH. TECTUPOBAHHE
Kpatkas MMMCHEMEHHOE Hu
XapaKTEPUCTHKA Ta30BY. KOMITBIOTEPHOE,

Paznen 2. «HyneBoit u VHAWBHTyaJbHBIE
TICPBBII 3aKOHBI 3ajanus, pedepar
TEPMOIHHAMHUKH

21 4 Paspnen 3. 2 |4 6 12 cobeceoBanue o
«Tepmoxumusi» Paznen CUTYAallMOHHBIM 3aJ1a4am,
4. «BTopoii u TpeTuit TECTUPOBAHUE
3aKOHBI MMMCHEMEHHOE 74
TEPMOIUHAMUKH. KOMITBIOTEPHOE,
OHTponusl. WHJUBUyaIbHBIC
Tepmoaunamudeckue 3aJ]aHu, pedepar,
MOTEHIAAIBDY caMOCTOsTeIbHAs paboTa

31 4 Pazmen 5. 2 |4 6 12 cobeceoBaHNe o
«TepmonunamMuueckue CUTYallUOHHBIM 3aJa4yam,
noreHuuans» Pazmen 6. TECTUPOBAHUE
«TepmonmHaMuKa MMMCEMEHHOE WA
XAMHYECKOIO KOMITHIOTEPHOE, THIIOBEIE
pPaBHOBECHS pacyeThl, KOJUIOKBHYM,

41 4 Pasnen 7. 2 16 8 16 cobecenoBanue o
«Tepmonnaamuka CUTYallHOHHBIM 3aJ1adaM,
(ha30BBIX PABHOBECHIA. TECTUPOBAHHE
OIHOKOMIIOHEHTHBIE MMMCHBMEHHOE A
cucteMbl» Pasnen 8. KOMITBIOTEPHOE, THIIOBEIE
«PacTtBOpBI pacuersl
HEDJICKTPOIUTOBY

5| 4 Pasznen 9. 2 16 6 14 cobeceroBanue o
«/IByXKOMIIOHEHTHEIE CUTYallHOHHBIM 3aJavam,




cucteMbl. PaBHOBecHsS T
— T, X— T, K —XK, K—
m». Paznmen 10.
«CucreMsl ¢
HEOrpaHUYEHHOH
B3aMHOMU
PacTBOPUMOCTHIO
JETYYUX KUIKOCTEH.
PasHOBecHs x —11.
3aKOHBI

M.U. Konoanosay.

TECTUPOBAHUE
MUCBMEHHOE Win
KOMIIBIOTECPHOC, THIIOBBLIC
pacyeTsbl

6 Pazpen 11. «Tpetnit 6 16 cobeceoBanue o
KOMITOHEHT B CHCTEME CUTYaIlMOHHBIM 3ajJladyaM,
U3 JIByX B3aUMHO TECTHPOBAHUE
HEPACTBOPUMBIX MMMCBMEHHOE A
JKHIKOCTEH. 3aKOH KOMITBIOTEPHOE, THUIIOBEIE
pacrmpenencHusl. pacueThl
OxcTpakiusy. Pazuen
12. «Cna0nle
DICKTPOITUTHDY

7 Pazgen 13. «CunbHble 6 12 cobecenoBanme o
aNeKTpoIuTH). Pazmen CUTYaIlMIOHHBIM 3aJla4yaM,
14. «OnexkTpruyeckas TECTUPOBAHHE
MIPOBOAUMOCTD MMAICHMEHHOE 138101
pPacTBOpPOBY» KOMITBIOTEPHOE, THIIOBEIC

pacueTsl,
HHAMBHyaIbHbBIC
3ajianusl, pedepar

8 Pazpgen 15. 6 14 cobeceoBanue o
«PaBHOBECHBIE CUTYaIlIOHHBIM 3aJla4yaM,
3JIEKTPOTHBIEC MPOIIECCHI TECTHPOBAHUE
U 3JIEKTPOABMIKYIIUE MMHCHEMEHHOE 13R85
cunel». Pa3znmen 16. KOMITBIOTEPHOE, THUIIOBHIE
«HepaBHOBeCHBIE pacuersl,
3JIEKTPOTHBIC VHJIMBHTyaIbHbBIC
MIpOLECCHI. DIEKTPOIU3. 3aJlaHus, pedepar,
ITomsporpadms. KOHTpOJIbHAs paboTa
AMIIEpoMeTpHUIECcKOe
TUTPOBAHHE)

9 Paznmen 17. 8 14 cobecenoBaHme 1o
«DopmanbHas 1 CUTYaIlMOHHBIM 3aJladyaM,
MOJICKYJISIpHAs TECTHPOBAHHE
KnHEeTHKa». Pazmen 18. MUCHEMEHHOE 1580071
«OO01IKe TONOKEHUS U KOMITBIOTEPHOE, THUIIOBEIE
3aKOHOMEPHOCTH pacueThl,

KaTaanu3ay VH/IMBHTyaTbHBIC
3amaHus, pedepar

1 Pazpgen 19. 10 14 cobeceroBanue o

0 «IToBepxHOCTHOE CUTYaIlMOHHBIM 3aJladyaM,
HATSDKEHUE TECTHPOBAHUE
JKHIKOCTEN. MMMCEMEHHOE WA
Paznen 20. KOMITBIOTEPHOE, THITOBEIE
«AncopOuus» pacueTsl,

MHAWBUAYAJIbHBIC




3a1aHH, pedepar,
caMOCTOsTeIbHAs paboTa

115 Paznen 21. «IIpupona u 4 |8 4 16 co0eceoBaHHe o

1 KJIaCCU(UKAIHSI CUTYallUOHHBIM 3aJjadyam,
TUCTIEPCHBIX CUCTEM» TECTHPOBAHHE
Pazgem 22. MMCHbMEHHOE 158171
«MonexynspHo- KOMITBIOTEPHOE, THUIIOBHIC
KUHETUYECKHE B pacyeTsl,

PEOJIOTHUYECKHE WHIUBUTYaTbHBIC
CBOMCTBA KOJIJIOWTHBIX 3amaHus, peepar
CHCTEM)

1{ 5 Paznmen 23. 2 |8 4 14 cobecenoBaHme o
«Onruyeckue cBOICTBa CUTYaIllHOHHBIM 3aJ1adyaM,
JUCTIEPCHBIX CHCTEM). TECTUPOBAHHE
Paznen 24. OUCHbMEHHOE Ui
«DNEKTPUYECKUH 3apsia KOMITBIOTEPHOE, THUIIOBEIE
KOJJIOUTHBIX YaCTHII. pacyeTsl,
DNEeKTPOKUHETUICCKUE VH/IMBUTyaTbHBIC
SIBJICHHSDY 3amaHus, pedepar

115 Pazgen 25. «MeTonasl 2 |8 4 14 cobeceroBanue o
MIOJTYICHHS 1 OUUCTKHU CUTYallUOHHBIM 3aJjadyaM,
KOJITTOMJHBIX TECTUPOBAHHE
pacTBOPOB» MMMCEMEHHOE WA
KOHJIEHCAIMOHHBIE KOMITBIOTEPHOE, THITOBEIE
METOBI OTYUEHUS pacyeTsl,

KOJUIOMIHBIX CHUCTEM, VH/IMBHTyaTbHBIC
TTOJTYICHHE 3amanus, pedepar
KOJUIOMJIHBIX CUCTEM

METOJaMM

JUCTIEPTUPOBaHUSI.

Paznen 26.

«YCTONYNBOCTD B

KOAryJsus

KOJUIOMIHBIX CHCTEMY

1] 6 Pasznen 27. «Otnenbanie | 2 | 8 4 14 cobecenoBaHue 10
KJ1aCChI KOJUIOMTHBIX CUTYallUOHHBIM 3aJjadyam,
CHCTEM. TECTUPOBAHHE
Paznen 28. «Ilomydenue MUCHbMEHHOE IR0
u ceolictea BMB» KOMIIBIOTEPHOE, THUIIOBBIE

pacyeTsl,

HHAMBHyaIbHBIC

3a/1aHus, pedepar,

KOHTpPOJIbHAsA padoTa
UTOI'o 36 | 92 70 216

5.4. PacnipeniesieHue JIeKIMI 110 ceMecTpaM:

1n/Ne | HanmeHoBaHMe TeM NEKIUI O0beMm B AU
CemecTtp CemecTtp
4 5
1| Jekuust 1. «lIpenmer W 3HaueHWe (GHU3MUECKOW H KOJUIOMAHOW XHUMHH. 2
Kpatkas xapakTepucTuka TIa3oB». NEPBBI  3aKOHBI
TEPMOAMHAMUKI»
2| Jleknus 2. «Tepmoxumus». «BTopol u TpeTHii 3aKOHBI TEPMOJAHHAMHUKH. 2




9HTpOHI/I$I. TepMOI{I/IHaMI/I‘ICCKHe INOTCHIIWAJIBD)

Jlexuua 3. «TepmoauHamuyeckue MNOTEHUUANb». «TepMoanHaMuKa
XUMHUYECKOTO PABHOBECHSD)

4| Jlexus 4. «TepmonuHamuka ¢a3oBbIX paBHOBecHd. OIHOKOMITOHEHTHBIE
cucTeMbDy. «PacTBOpBI HEITEKTPOIUTOBY

5| Jlexuus 5. «/IByXxKkOMIOHEHTHBIE cucTeMbl. PaBHOBECUSI T — T, K — T, K —
K, K — m». «CHCTeMbl ¢ HEOTPAaHUYCHHOM B3aUMHON pacTBOPUMOCTHIO
JneTyumx xkujikocteil. PaBHoBecus x —ii1. 3akonsl M. M. KonoBasioBay

6| Jlexmus 6. « TpeTuii KOMIOHEHT B CUCTEME U3 JIBYX B3aUMHO
HEPACTBOPUMBIX KUAKOCTEH. 3aKOH paclpeaeeHus. DKCTPAKIIH.
«Cnabple 2JIEKTPOJIUTEI

7| Jlekuust 7. «CHIBHBIE ODJIEKTPOJUTHD». «DJIEKTpUYECKass MPOBOJIUMOCTD
pacTBOPOB»

8| Jlexkuusa 8. «PaBHOBECHBbIE BJIEKTPOIHBIE IMPOIECCHl M DIIEKTPOJBIKYIINE
CUIIBI.

9 Jlekuust 9. «HepaBHOBECHbIE 3JIEKTPOAHBIE TMPOLECCHL.  IIEKTPOIU3.
ITomsiporpadus. AMIIEpOMETPUIECKOE THTPOBAHUEY

1| Jlekuuss 10. «®DopmanbHas © MONEKyIsipHas KuHeTukay. «Oomme

0| monoxeHus: U 3aKOHOMEPHOCTHU KaTaau3a»

1| Jlexmus 11. «IToBepxHOCTHOE HATSKEHHUE KUIAKOCTEHY. «ACOPOIIUSY

1

1| Jlexmus 12. «IIpupona u knaccudukanus AUCIIEPCHBIX CUCTEM.

2| «MonekynasipHO-KUHETUUECKHE U PEOJIOTUYECKHUE CBOMCTBA KOJIOUAHBIX
CHUCTEM)

1| Jlekuus 13. «OnTuueckue CBOMCTBA AUCTIEPCHBIX CUCTEM.

3

1| Jlexuus 14. «INEKTPUIECKUI 3apan KOJLJIOUIHBIX YaCTHII.

4| DIEeKTPOKUHETUUECKUE SABICHUS».

1| Jlexuus 15. «MeToibl TOJTYYEHUS M OUYUCTKH KOJUIOUIHBIX PACTBOPOBY

5

1| Jlexmmst 16. «Y CTOWYUBOCTE M KOATYIISAIHS KOJTIOMTHBIX CHCTEM))

6

Jlextmga 17. «OTnenbHble KIIacChl KOJUIOUIHBIX CHCTEMY.




Jlexuus 18. «Ilomyuenue u cBoiictBa BMB»y. 2

oo —
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5.4. Pacnipenesienne 1a00paTOPHBIX NPAKTUKYMOB 110 ceMeCTpaM:

n/Ne | HaumeHoBaHue 1a00OpaTOPHBIX MIPAKTUKYMOB O6bem B AU
Cemectp Cemectp
4 5
1| JlabopaTtopnas pabota Ne 1. OnpeneneHrie MOISIPHON MacChl BENIECTBA, 4

HU3MEpEHHEM ero 00beMa B ra3000pa3HOM COCTOSHUH.

Teoperudeckas 4acTb: MOIEKYIIPHO-KUHETHYECKAS. TEOPUS arPEraTHbIX
cocrostHHi BemecTBa. OCHOBHBIEC 3aKOHBI MACATIHHBIX Ta30B. PeabHbIe ra3bl.
Ypasuenne Ban-nep-Baanbca. ['azoBsie cMecu. 3akon JlanpToHa.
XapakTepucTHKa KUAKOTO U TBEPJOro cocTosiHus. Penienue 3amxau. Tect-
KOHTPOJIb.

2| JIabopartopras padota Ne 2. OnpeneneHue TeIIOTH PACTBOPEHUSCOIIH. 2
Onpenenenue TEIUIOTH 00pa30BaHUs KPUCTAIUIOTHAPATA.

Teoperuueckas yacth: [lepBoe Hauano TepmonuHaMuku. HyneBoit 3akon
TepMoAMHAMUKH. TerioeMKocTh BemecTB. Pabora pacmmpenus rasa npu
PA3IIMYHBIX TCPMOANHAMUYCCKUX IMIpOIECCax. Pacuert u3meHeHus
BHYTPEHHEW SHEPTUH, TEIJIOTH K Pa0OTHI B Pa3IMYHBIX
TEpPMOJIMHAMHUYECKUX Tpoueccax. Pemenne 3anad. TecT-KOHTPOIIb.

3| JlabopatopHas pabota Ne 3. OnpeneneHre TEMIOTH HEUTPATU3AIUH. 2
Teopernueckas yacTh: OCHOBHBIE TIOHATHS TEPMOJUHAMUKH, 3aKOH [ ecca.
3akon Kupxroda. PacueTsl TemmoTsl peakiuy Mpy pa3InaHbIX
Temreparypax. Bropoe u TpeTse Hauano TepMOANHAMUKY.
TepmoanmHaMuuecKkue noTeHranbl. Pemenue 3aa4. TecT-KOHTPOIIb.

4| Jlaboparophas padora Ne 4. OnpesiesicHre MOJIAPHOM MacChl pacCTBOPEHHOTO | 4
BCIIIECTBA U CTCIICHU 3HeKTpOJ'[I/ITI/I'-ICCKOI\/‘I Ayuccolralnyu 1o TeMieparype
3aMep3aHus pacTBopa (KPHOCKOITHS).

TeopeTnueckas 9acth: TepMoIUHAMUKA pa30aBICHHBIX PACTBOPOB.
B3anmocBs3b MKy KOJUTMTAaTUBHBIMU CBOMCTBAMH: OTHOCHUTEIIEHBIM
MIOHMKCHHUEM JIaBIICHUS T1apa, MOHKEHUEM TEMIIepaTyphl 3aMep3aHus
PacTBOPUTEIIA, ITOBBIIICHUEM TEMIIEPATYPHI KUIICHUSA PACTBOPUTEIA U
OCMOTHYECKUM JIaBJICHHEM Pa30aBiICHHBIX PACTBOPOB HEJICTYIHX
HERNIeKTPOoIuTOB. Pemmenue 3anad. TecT-KOHTPOIIb.

5| JTabopatopnast padota Ne 5. Tepmuueckuii ananu3 cucTeMsl HadTanIuH — 4
(henod.

Teopernueckas yacTh: TepMOIMHAMUKA XUMHYECKOTO PAaBHOBECHSI.
TepMonnHaMHUYECKUE YCIOBUS JOCTH)KEHUS U COCTOSTHUSI XUMHUYECKOTO
paBHOBecHsA. Y paBHEHHSI N30TEPMbl XUMHUECKOW PEAKIVH. Y paBHEHUS
1300apbl U M30XOPBI XMMUYECKOW peakiuu. PacueT KOHCTaHTHI
XUMHYECKOTO PABHOBECHS C TOMOIIBIO TAOIHI] TEPMOJMHAMHUECKIX
BesuuuH. Pemenue 3anay. TecT-KOHTPOJIb.

6| JlabopartopHas pabota Ne 6. [leperonka pacTBOPOB M3 HEOTPAHHIECHHO 2
CMEIINBAIOIINXCS JKUIKOCTEH.

Teopernueckas yacTh: TepMoauHaMuKka (a30BbIX paBHOBecHil. OCHOBHBIC
noasTAA. OTHOKOMITOHEHTHBIE CHCTEMBI. /[ByXKOMIIOHEHTHBIE CHCTEMBI.
PacueTtsl mo JuarpaMMaM KUIICHUS U TIJIaBJICHUS. TCCT-KOHTpOIII).

7| JTabopatopnast pabota Ne 7. M3MepeHne 3eKTpUUECKON TPOBOAUMOCTH 4
PAacTBOPOB AJIEKTPOJIUTOB.




Teopernueckas 4acTs: TepMOIUHAMUKA PACTBOPOB NMEKTPOIUTOB. Teopus
PacTBOPOB CHIIBHBIX 3JEKTPOIUTOB [JleOas u X1okkens. AKTHBHOCTb HOHOB U
ee CBSI3b C KOHIICHTpalel. 3aBUCUMOCTh KO QHUIIMEHTa aKTHBHOCTH OT
MOHHOM cuitbl pactBopa. BydepHsie pactBopsl. Pemenue 3anau. Tect-
KOHTPOJIb.

JlaGopatopnas padota Ne 8. [IpuMeHeHHEe METOIa DIIEKTPUIECKOM
MPOBOAMMOCTH JJI ONPEAeNIEHNs pACTBOPUMOCTH TPYIHOPACTBOPUMBIX
BEILIECTB.

TeopeTuueckas 4acTh: DIEKTPONPOBOTUMOCTD PACTBOPOB SIIEKTPOIUTOB.
Omnpenenenue CTEEHN U KOHCTAHTBI JIUCCOIMAIIUY CITa00T0 3JIEKTPOIIHTA.
Konaykromerpudeckoe TuTpoBaHue. PacyeTsl 31eKTpOpOBOJUMOCTH
pacTBopoB. TecT-KOHTPOIIb.

JlaGopatopnas padota Ne 9. 3mepeHne 31eKTPOIBIKYITAX CEUT
TaJIbBAHNMYCCKHUX DJICMCHTOB U SJICKTPOAHBIX ITOTCHUIHUAJIOB.
Teopernueckas yacTh: Kitaccudukarus 31eKTpoA0B U ralbBaHHYECKUX
3JIeMEeHTOB. PacueThl MakcUMabHON pabOThl U KOHCTAHTHI PABHOBECHS
NPOIIECCOB B FAJIbBAHMUECKHX JIeMeHTaX. TecT-KOHTPOIIb.

JlaGopatopHast padoTa Ne 10. Dnekrponus. OnpenaeneHue
ANEKTPOXUMHUYECKOTO 3KBUBANIeHTa. HUKempoBaHue CTATBHBIX WM MEIHBIX
MIPEIMETOB.

TeOpeTH‘—IeCKaH qacTh: OKHCINUTEILHO-BOCCTAHOBUTEIIbHEIE IIOTCHIIUAJIbI.
Mexanu3M BO3HHUKHOBEHHS. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE
3NEeKTPOJIbl. PeanbHblil cTaHIAPTHBIM OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIN
noTeHuan. TecT-KOHTPOJIb.

JlaGopatopHast pabota Ne 11. M3MepeHne KOHIICHTPAIMK BOIOPOIHBIX
HMOHOB MOTEHIINOMETPUIECKHM METOJIOM.

Teopernueckas 4acTh: DIEKTPOIHBIE TOTEHIMATIBI. MexaHu3M
BO3HUKHOBEHHA. Y paBHEHUS HepHcTa. DIeKTpOXUMUYECKUH TOTEHITHA.
CrannapTHble 3IeKTPOAHBIC TOTeHIMaNbl. Kitaccudukamnust a1ekTpoioB.
CranaapTHBIN BOJOPOIHBIN AneKTpo. Vi3MepeHre aIeKTpoIHBIX
noteHIanoB. KoHIleHTpaioHHbIE TabBaHNYECKHE dJIeMeHThI. Penenne
3aa4d. TecT-KOHTPOJIb.

N =

JlaboparopHas padota Ne 12. [ToreHMOMETpHYECKOE TUTPOBAHUE.
Teopernueckas 4acTh: MIoHOCENEKTUBHBIE 21EKTPOAbl. CTEKITHHBIN
anektpon. [IpumeHenne B OMOIOTUY, METUITMHE, (hapMallnu.
ITorennuomerpuueckuii Meron usMmepenus pH. Ilorennmomerpruyeckoe
TUTPOBaHHE. 3HAUEHHE ATHX METOAOB B (papMarieBTUUECKOI IPAKTUKE.
Pemenue 3ay1a4. TecT-KOHTPOJIb.

JlaboparopHas padorta Ne 13. KonaykroMeTprueckoe TUTPOBAHUE.
TeOpeTI/ILICCKaH HacCThb. YILCJ'II)Ha}I, SKBUBAJICHTHAA U MOJIsIpHAs
JIEKTPOIPOBOANMOCTD; UX U3MEHEHUS C Pa3BEICHUEM pacTBOpa. 3aKOH
Kounbpayma. TecT-KOHTPOJIb.

o=

JlaGopatopHas pabota Ne 14. Bydepnsie pactBopsl. M3ydeHue cBoOiCTB
OydepHbIx cMeceit. M3sMepenne OypepHO eMKOCTH.

Teoperndeckas 9acTh: AeTaTHBIN, (GochaTHBIA, aMMHAATHBIHN,
KapOOHATHEIHN, TeMOTTI00MHOBEIHN Oy(deprl. 3HaueHne Oy(hepHBIX CUCTEM I
XUMUH U 6uonoruu. TecT-KOHTPOIb.

JlabopatopHas pabota Ne 15. OmnpeneneHrne KOHCTaHTBI CKOPOCTH MHBEPCUU
caxapo3bl. CrenmupudecKnii KUCIIOTHO-OCHOBHOM KaTau3.

TeopeTnueckas yactb: KUHETMKA XUMHUECKUX PEAKLIUM U KaTau3.
OcHoBHbIe TOHsTHA. Peakiuu nmpocthie (0JHOCTaAUNIHBIC) U CIOKHBIE
(MHOTOCTaIMIHBIE), TOMOTEHHBIE U reTeporeHHbIe. CKOPOCTh TOMOTEHHBIX
XUMUYECKUX PEAKIMA U METO/BI €€ H3MEPEHHs. 3aBUCUMOCTh CKOPOCTH
pPEaKIUM OT Pa3aNyYHBIX (aKTOPOB. 3aKOH JCUCTBYIOIIUX MACC JIJIsi CKOPOCTH




peakuuu. MoJIeKyIsIpHOCTh U MOPSAOK Peakiy. YpaBHEHHE KUHETHKU
HEOOpaTUMBIX peakuuii HyJeBOro, IepBoro, BToporo nopsaaka. I[lepuon
nosiynpespaienus. Pemenue 3anad. TecT-KOHTPOIIb.

JlaGopatopHast paboTa Ne 16. Onpe/iesieHue KOHCTAaHTBI CKOPOCTH PEaKIIuu
BTOPOTO MOPSIKA.

TeopeTrueckas 4acTh: MeTOIBI ONPE/ICICHUS MOPSIKA PEAKIIUH.
3aBHCHMOCTh CKOPOCTH PEAKIIMH OT TeMIepaTypbl. TeMIepaTypHbIii

k03 GUIMeHT cCKopocTH peakimu. Pemenue 3ama4. TecT-KOHTPOJIb.

~ -

JlabopatopHas pabota Ne 17. Onpenenenue meproja rmorypacnana peakiuu
BTOPOTO MOPSAIKA.

Teopernueckas yacTh: Teopusi akTHBHBIX OMHAPHBIX COYIAPCHUN. DHEPTHsI
aktuBaiuu. CBI3b MEXy CKOPOCTBIO PEaKI[UU U DYHEPTHEH aKTUBAIUH.
OrmpeneneHne YHEPTUN aKTUBAIIUN. Y CKOPEHHBIE METOTBI OTIPEICTICHUS
CPOKOB T'OJIHOCTH JICKAPCTBEHHBIX MTPEMAPaTOB. DIEMEHThI TCOPHH
[IEPEXO0THOTO COCTOSHYSI (AKTUBUPOBAHHOTO KOMILIeKca). Pemenne 3anay.
TecT-KOHTPOJIb.

JlaGopaTopnas padota Ne 18. OnpeneneHue nopsiaka peakiiuu METOIOM
OcTBalbaa.

Teopernueckas yacTh: CII0KHBIE peakIiui: 0OpaTHUMbIE (IBYCTOPOHHHE),
KOHKYpHUpYIOIIHe (TapajielbHbIe), TOCIeI0BaTeIbHbIE, CONPSIKEHHBIE
(H.A.lllunog). Llenusie peakiuu. OTAETBHBIE CTAIUN IEITHON PEaKIIUH.
HepasBeTBiieHHBIC U pa3BETBICHHBIC IICTIHBIC Peakiuu. DOTOXUMUUECKUE
peakiuu. TecT-KOHTPOJIb.

O =—

JlaGopaTopnas padota Ne 19. BiusHre karaan3zaTtopa Ha CKOPOCTh
TOMOTE€HHOM peaKkiuu.

Teoperuueckas yactb: Katanutuueckue mpouecchl. [logoxkuTensHbIl U
OTpHUIIATEIHHBINA KaTanu3. Pa3BuTue yaeHus o karanmse (A.A. bananaun,
H.N. Ko6o3e). ['omorennsIii karanus. MexaHu3M JASHCTBUS KaTaanu3aTopa.
OHeprus akTUBALIUM KaTaIUTUYECKUX peakunil. KucioTHo-ocCHOBHOM
KaTanus. MeTamioKOMIUIEKCHBIN KaTanu3. OepMeHTaTUBHBIN KaTallu3.
TopMoxeHHe XUMHYECKUX Peakiuid. MexaHu3M JeHCTBUS HHTHOUTOPOB.
TecT-KOHTPOJIb.

JlaboparopHas pabora Ne 1. Vi3mepeHre NOBEpXHOCTHOTO HATSKEHUS
pactBopoB ITAB.

Teopernueckas yacte: [Ipupona noBepxHOCTHON 3Hepruu. I1oBepXHOCTHOE
HaTsDKeHHEe. 3aBHCHUMOCTh MOBEPXHOCTHOTO HATSDKEHHUS OT TeMIlepaTyphl.
Camonpon3BOJIbHBIE IPOLIECCH B IOBEPXHOCTHOM cioe. Axcopouust. O6mue
rmoyioxkeHus1, kiaccupukanms. [loBepxHocTHas sHeprus ['mb6ca. MeToms
olpesiesieHns TOBEPXHOCTHOrO HaTshkeHHMA. KpaeBoil yrosn cmauuBaHUs.
CBsi3p MOBEpXHOCTHOW SHeprud ['nb6Oca M TOBEPXHOCTHOW SHTAJBIIHU.
OHTAIBIUSA CMauuBaHUA U Kodhunment ruapoduisHocTH. Pemenue 3amad.
TecT KOHTPOJIb.

JlaboparopHas padota Ne 2. Uzyyenune ancopOuuu [1AB Ha rpanune pasnena
KUAKHH pacTBOP-BO3IYX

Teopernyeckas yacTh: TepMOoAMHAMMKAa MHOTOKOMIIOHEHTHBIX CHUCTEM C
Y4eTOM IOBEPXHOCTHOM 3Hepruu. AzncopOLus Ha IpaHuUlle pasfena cpen.
[loBEpXHOCTHO-aKTUBHBIE ¥ IOBEPXHOCTHO-HEAaKTHUBHBIE  BEIECTBA.
N3oTepMa 1NOBEpXHOCTHOTO HaTsKeHHWs. YpaBHeHue llIumkoBckoro.
[loBepxnocTHast akTuBHOCTH. llpaBuino [lroxno-TpayGe. Permenne 3amau.
Tect KOHTPOJIb.

N

JlabopatopHast pabota Ne 3. M3ydyenne afgcopOIiuu u3 pacCTBOPOB HA TBEPAOM
azcopOeHTe

Teopernueckas yacThb: TepMOAMHAMUYECKUH aHaINU3 acopOLnu.
W36bITOuHAs ancopOumst [m66ca. YpaBHeHHne n3oTepMbl agcopbuun ['nbbca.




Wsmepenne agcopOIum Ha TpaHUIIAX pa3/iesia TBEPI0e TEN0-ra3 U TBEPAOe
TENO-)KUAKOCTh. DaKTOPHI, BIUSIONINE HA aICOPOIHNIO Ta30B H
pacTBOpEHHBIX BemiecTB. Pemenue 3a1au. TecT-KOHTPOIIb.

JlaGoparopnas padota Ne 4. PazneneHue cMecH BEIECTB C TOMOIIIBIO
OyMa)kHOU xpomaTorpaduu.

Teopernueckas yacTh: MOHOMOJICKYIISpHAS ancopOnus. Y paBHEHHE
n30TepMsl afcopbunu JIanrmiopa, Opeitnannxa. [Tomumonekynspras
ancop6Oius. KanumispHast koHAeHCaIus1, abcopOIus, XxeMocopOIusl.
[Tpumenenune xpomaTorpaduy 11 MOTYISHUS U aHaJIH3a JIEKapCTBEHHBIX
BeniecTB. Pemenue 3a1a4. TecT KOHTPOJIb.

N

JlaGoparophas padora Ne 5. [lonydeHre KOJLTOUIHBIX PACTBOPOB.
Teopernueckas yacts: [IpenmMer, 3a1auu 1 METOABI KOJUTOMIHON XUMHUH.
Jucnepcuonnsie cucteMbl. CTPYKTypa TUCIICPCHOHHBIX CHCTEM.
Kiraccudukarus qucnepCcrnoHHBIX CUCTEM. MeTOIbl IOTydeHUS U OUUCTKH
KOJUTOMTHBIX PAaCTBOPOB. J{Manu3, 3JeKTpoananu3, yabTpauiabTpanus.
TecT-KOHTPOJIb.

JlabopaTtopnas pabota Ne 6. Onpezenenne pa3MepoB YaCTHUIT 30T
TypOUIMMETPUIECKUM METOJIOM.

Teopernueckass 4YacTth: MONEKyIIpHO-KUHETHYECKAE W ONTHYECKHE
CBOMCTBAa KOJUIOMAHBIX cucTeM. CTpoeHHMEe | DJIEKTPUUYECKUH 3apsj
KOJUIOMJIHBIX yacTull. PaccenBanue u morjomnieHue cBeTa. Y paBHeHue Paes.
YIbTpaMUKPOCKONUS U 3JIEKTPOHHAsT MUKDPOCKOIUS KOJUIOMJHBIX CHUCTEM.
Omnpenenenue (Gopmbl, pa3MepoB B Macchl KOJUIOWAHBIX YacTull. Pemenne
3a7a4. TecT KOHTPOJIb.

JlaGoparopnas padota Ne 7. Dnekrpodopes.

Teopernueckas 4acTh: DINEKTPOKMHETHUECKHE SBICHHUS B JUCIIEPCUOHHBIX
cucreMax. MexaHu3M BO3HMKHOBEHUS 3JIEKTPUUECKOIO 3apsia Ha IPaHULEe
pasnena nByx ¢a3. CTpoeHHe TBOWHOTO JIEKTPUICCKOTO CIIosl. Muriena,
CTPOEHHE MUILIEIITBI 307151, 3apsiA U 3JIEKTPOKUHETUIECKUH MOTEHIHAT
KOJUIOMIHOW YacTULbl. DiekTpodopes. CBA3b dneKTpodopeTHiecKoit
CKOPOCTH KOJUIOUJIHBIX YaCTHII C MX IEKTPOKHUHETUICCKUM ITOTECHIATIOM
(ypaBuenue ["enbmronba-CMOIyX0BCKOT0). DNeKTpodopeTuiecKas
MOJBIKHOCTB. DJIEKTPOdOpeTHIecKrne METObI HCCIEOBAaHMS B (hapMalty.
Onexrpoocmoc. [IpakTrdeckoe mprMEHEHHE IEKTPoocMoca B hapMariu.
Pemenue 3ama4. TecT KOHTPOJIb.

JlaGoparopHast pabota Ne 8. UccnemoBanne Koaryaupyoomero qeicTBHs
MOHOB B 3aBHCHMOCTH OT UX 3apsija.

Teopernyeckas 4yacThb: Y CTOWYUBOCTb U KOATYJISILIHS KOJUIOUIHBIX CUCTEM.
KuneTtnueckas u TepMOAMHAMHUYECKAS] YCTOMUYHUBOCTH KOJUIOUIHBIX CHCTEM.
Arperanus ¥ ceIMMEHTAIIHS YaCTUI] TUciepcHOM (ha3pl. DakTops
ycToiunBocTH. Koarymsmus u pakTophl, €€ BhI3bIBafomue. MeaieHHas 1
opicTpas koarymsaius. [lopor koarymsiuu, ero onpeaenenue. [Ipasuio
[ynene-Tapau. BivsHue 3MeKTpONIUTOB Ha IIEKTPOKHHETUISCKUN
norenuan. Koarynsmus 3omneit cMecsmu anextponutoB. [Ipasuimo
AJIMTUBHOCTH, aHTArOHU3M M CHHEPru3M HOHOB. [ eneo0pasoBanue
(cxkenatuaupoBanue). Kommonanas 3ammura. ['erepokoaryssmus.
[enTuzanus. Teopun koarymsanuu. AncopouronHas Teopust Opeitammxa.
Teopus lepxruna-Jlanmay-®eppes-OBepoeka. TecT-KOHTPOJIE.

JlabopaTtopuas pabota Ne 9. Onpesenenrne KpUTHIECKON KOHIICHTPAITUN
MHUIIEIITIO00pa30BaHKs KOHAYKTOMETPHUECKUM METOIOM.
Teoperuueckast yacth: KosmonHbie cHCTEMBI, 00pa30BaHHbBIC
MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMHU: PACTBOPHI MbLI, ICTEPTCHTOB,
TaHHUJIOB, KpacuTelied. Munemooopa3zoBanue B pacrBopax [1AB. Tect-
KOHTPOJIb.




N

Jlaboparopnas padorta Ne 10. Onpenenenne KpUTHIECKOH KOHIIEHTPAIIUN
MHUIIEIUI000pa30BaHMs [0 U3MEHEHHUIO IOBEPXHOCTHOTO

HaTspkeHus. TeopeTndeckas yacth: Kputudeckas KOHIIEHTpaus
MHUIIEII000pa30BaHusl, METOIBI ee onpeneneHust. Comoonimn3anus u ee
3HaveHue B (hapManuy. MulneusipHble KOJUIOMIHBIE CUCTEMBI B (hapMalyy.
TecT KOHTPOJIb.

%)

JlaGoparopnas padora Ne 11. MccnenoBanue nporieccoB HaOyxaHUs
BBICOKOMOJIEKYIISIPHBIX COCMHEHHH.

Teopernueckas dacts: BwicokoMmonexymspabie coenumHenus (BMC) u ux
pactBopel. Habyxamme wu pactBoperne BMC. Mexanm3m HaOyxaHwmsl.
Tepmonunamuka HaOyxanus U pactBopenus BMC. BausHue pasnuaHbix
¢dakTopoB Ha creneHb HaOyxanusa. CpoiictBa pactBopoB BMC.
[ommnextponutel. Ctyaau. CtynaeobpazoBanne. TecT-KOHTPOIIb.

Jlabopartopnas pabota Ne 12. OnpeneneHue MOJEKYISIPHONH MacChI
MOJINMEPA BUCKO3UMETPUIECKUM METOJOM.

Teopernueckas yacTth: Bsaskocts pactBopoB BMC. OTkioHEHHE CBOWCTB
pactBopoB BMC ot 3akoHoB HpioToHa u Ilyasyiins. YpaBuenue bunrama.
IIpyuvHBl AHOMAJIBHOM BA3KOCTH PAcCTBOPOB  IOJIUMEPOB. MeTOoabI
n3MepeHus Bsizkoctu pactBopoB BMC. Vpasnenuwe Iltaynuurepa u ero
Momudukauus. YaenbHas, NPUBEICHHAs U XapaKTepUCTUYECKas BS3KOCTb.
Pemenue 3amay. TecT KOHTPOJIb.

%)

Jlaboparopnas padota Ne 13. Onpenenenue U303JICKTPUICCKON TOYKU
Oernka.

Teoperuueckast 4acTh: [loMMepHBIE HEIJIEKTPOIHUTHI U MTOTUIICKTPOJIHTHL.
IMonuamponuter. M303mekTpuyeckas TOUYKa MOIHaM(POIHUTOB U METOIbI €¢
onpenaeneHus. TecT KOHTPOJIb.

JlabopaTtopnas padora Ne 14. M3ydenwne mporiecca CTyaIHE0Opa3oBaHUS.
Teopernueckas yacTh: 3acTyqHeBaHHe. BiusiHHE pa3TUYHBIX (aKTOPOB Ha
CKOpOCTb 3acTyAHeBaHusA. Tukcorponus cryqHeil u reneil. Cunepesuc. Tect
KOHTPOJIb.

Jlabopartopnast pabota Ne 15. CycneH3un 1 uX CBOMCTBA.

Teopernueckass yactb: IlomydueHwe  CyClneH3Wd. YCTOHYMBOCTH U
onpenenstomue ee gaxtopsl. [Ipumenenue cycriensuii B ¢apmanuu. Tect-
KOHTPOJIb.

JlabopaTtopnas paborta Ne 16. OMynbCUM 1 UX CBOMCTBA.

Teopernueckas 4yacth: Ilomyuenuwe osmynbcuil.  Tumbsl  3MynbCcHil.
OMyNnbratopbl U1 MEXaHU3M HX NEUCTBUS. YCTOMYMBOCTH 3MYJIbCUI U €€
HapyuieHui. @akTopbl ycToMunBocTH 3Myabcuil. Koanecuenuus. CoiicTBa
KOHIICHTPHUPOBaHHBIX u BBICOKOKOHIIEHTPHPOBAHHBIX SMYIIBCHH.
[Tpumenenue smynbeuii B hapmanyn. TecT-KOHTPOJIb.

Jlaboparopnas pad6orta Ne 17. [leHsI 1 X CBOMCTBA.

Teopernyeckas  yacte:  Meroasl  nomydeHuss  neH.  OCHOBHbIE
XapakTepucTUKH TmeH. DakTopsl, BIUAIONIME HA YCTOWYMBOCTH IIEHBHI.
Metonsl paspymenus neH. Ilpaktuueckoe mnpumeHeHue IeH. Tecrt-
KOHTPOJIb.

JlabopaTtopnas padota Ne 18. CennMeHTaITMOHHBIA aHATN3 CYCIICH3UH 1
MTOPOIIIKOB.

Teopernueckass wactb: Ilopomku u wux cBolicTBa. ClEKUBAEMOCTb,
TpaHyJIUpOBaHMUE M PacHbUIIEMOCTh opomkoB. Kimaccnukanus mopomkos.
Meroabl nonydeHus: NOPOWIKOB. lIpakTMdeckoe NpUMEHEHHE IOPOIIKOB.
Tect-koHTpONIE. OTPabOTKH 10 JTA00PATOPHO-NIPAKTUIECKUM 3aHSATHUSIM.

HUTOI'O (Bcero - 92 AY)

38

54




5.5. Pacnpenesienue TeM npakTuyecKux 3aHsaTuii no cemecrpam: (HET)

5.6. Pacnipenesienne TeM KIMHUYECKUX NPaKTHYeCKUX 3aHATHIl o cemecTpam: (HET)

5.7. Pacnpenenenue teM cemuHapos no cemecrpam: (HET)



Hcnons3yrorcs

HWHTCPAKTUBHBIC

METOJIbI

6. OoOpa3oBare/ibHbIE TEXHOJIOTHHI
Jlekiuu, JeKIMKU-0ece/bl, MPAKTUICCKHIE 3aHIATHS, CAMOCTOSTEIIbHAS PaboTa CTYICHTOB.

oOyueHus:

TBOpYECKHE

3a7aHus,

HICCIIEIOBATEIhCKUI METO 1 00yUEHHsI, KPYTJIBIE CTOJIBI, TUCITYThI, CEMHHAPBHI.

pa3paboTka  MPOEKTOB,

No/ Tema Bupn zanarus | Kosmyecr | AxkruBHble Gopmbl | UHTepakTuBHBIE GOPMBI
1 BO 4YacoB

1 TepmoanHammyeckas cucrema. | Jlexmus, 2 MopenupoBanue JluckyccnoHHbIE
Oxpy>xarormast cpena. | maboparopHoe KIacTepoB M OJOKa | TEXHOJOTHH: MO3TOBOIt
M3onuposanHas cucrema. OTKpbITast MPOOJIEMHBIX BOIIPOCOB | IITYpM,
cucrema. 3aKkpbITasi CUCTEMA. Kelc-TeXHOJIOTHSI.

2 BuyTtpennsss  sHeprus  cuctemsl. | Jlekuws, 2 IIepcnekTuBHO — | Pabota B MamipIX TIpymHmax.
Ontanenus. KoopanHatel coctosHus | maGopaTtopHoe ornepexaromiee HccnenoBaTenbCKuil  METOZI.
cuctembl. CTaHZapTHOE COCTOSTHHE obyuenne. [Ipobnemuoe | Baum-urpsr.
cuctemsl. [loTeHnmambL. oOydeHwe.

3 XuMunueckas nepeMeHHas. | Jlekuus, 2 IIepcnekTuBHO — | Pabota B MamipIX TpymHmax.
XuUMH4ecKkuit noreHuuan | jmaGoparopHoe onepexaronee Hccnenoparenbekuii METO.
pearupyromero BemectBa. [lomHbrit obyuenne. OOydenue | Bmum-urpsr.

XUMHYIECKHH TTOTEHIINA. Ha OCHOBE OMBITA.

4 | PaBHOBecue xumuueckoe. | Jlexuus, 2 [lepcnexTuBHO — | Pabora B ManbIx rpymmax.
Koncranra XUMHYecKoro | yraboparopHoe orepesxaroniee HccnenoBarensckuil MeTon.
paBHOBeECHSL. o0yueHue. BiuI-UTpHL

5 Uneanbubiit  pactBop. Ilpenenvho | Jlekuus, 4 [lepciekTuBHO — | JuckyccuoHHbIe
pa3z0aBIeHHbIH pacTtBOp. | mabopaTopHOE orepeskaromnee TEXHOJIOTHUH: MO3TOBOI1
ATtepManbHBIH pacTBOp. PeanbHBIi obyuyenne. OOydeHHe | mTYpM, KEHC-TEXHOIOTHUS
pactBop. Perynspusrii pacTBop. Ha OCHOBE OIIBITA.

6 Koadpdurment akTUBHOCTH. | Jlekuus, 2 O6cyxnenne JIucTaHIMOHHOTO 00YyUCHUS
XUMHYECKHi noTeHuuan | naboparopHoe pe3ynbTaToB Ha IUIOIIAIKE CHUCTEMBI
KOMITOHEHTA. CrannapTHoe BBITTOTHEHUS «MOODLE» mo ccpuike:
COCTOSTHHE KOMIIOHEHTA pacTBOpa. JOMAITHUX 3aJaHAH http://lms.nosu.ru/

7 DHeprus COJIbBaTalUU. Hon- | Jlekuus, 2 Jlekuusi-6ecena, IIpoexTHas pa3paboTka.
JTUIIOJIBHOE B3auMoJielicTBIe. | nabopaTtopHoe Jlexuus-nuanor HccnenoBaTenbCKUi METONL.
CunpHpll  31eKkTponuT.  MoHHas baun-urpsl.
atMochepa. Crabplii 2ICKTPOJIHT.

8 Crenenp auccoumanuu. Koncranra | Jlekmms, 2 OO6cyxneHne JlucTaHIMOHHOTO 00y4YeHUs
JICCOIMAIINHL. AKTHBHOCTH | maboparopHoe pe3yabTaToB Ha TUIOMIA/IKE CHCTEMBI
KOMITOHEHTA. BBIIIOJTHEHUS «MOODLE» mo ccpuike:

JIOMAIIHUX 3a1aHul http://Ims.nosu.ru//

9 VY nenbHas 9JIEKTPONPOBOAHOCTD. | Jlekmus, 4 [TepcniekTrBHO — | JluctaHIMOHHOTO O0yUCHHS
OKBUBaNEHTHAs (MonsipHas) | nabopaTopHOe ornepexarouiee Ha TUIOIIA/IKE CUCTEMBI
3MEKTPONPOBOIHOCTb. [loaBHXKHOCTE obyuenne. OOyuenue | «MOODLE» no cchuike:
voHa. [lpenenbHas TOABIXHOCTH HA OCHOBE OIIBITA. http://lms.nosu.ru//

MOHA.

10 3akon Konbpayma. Kombpayma | Jlekuus, 2 [TepcniekTrBHO — | Metog paboTBl B MaIbIX
ypaBHenue. Jlebas - T'rokkens | maGopaTopHoe oreperxaroniee rpymmax. IIpoexTHas
ypaBHeHue. OH3arepa ypaBHEHUE. o0yueHue. pa3paboTka

11 | Drexrpoxumudeckuit notenman. | Jlexkuus, 2 IlepcriekTuBHO — | Metog paboTel B MalbIX
BHyTpeHHu# norennuan. | AabopaTtopHoe ornepexaroniee rpynmax. [IpoexTHas
TToBepXHOCTHBIN MOTEHIIHAI. obyueHue. pa3spabotTka

12 DNeKTPOHHBII nmoTennuan. | JIeKuus, 2 Jlexus-6ecena, PabGora B Mampix rpymmax.
Vpasuerne HepHera. nmabopaTopHOE Jlexmus-uanor HccnenoBatenbckuii METOS.

13 | dasza. KommnoneHr. Yucno Jlexuus, 2 [lepcnexTuBHO — | Aucranmuonnoro oOydeHns
creneHeid cBobopl. [IpaBuio das nabopaTopHOe orepexaroliee Ha  IUIOWIaZKe  CHCTEMbI
I'n66ca. o0yueHue. «MOODLE»

14 | dazoBas guarpamma (xuarpamma Jlexuus, 4 Jlekumus-6ecena, PabGora B MampIx rpymmax.
COCTOSTHHS). nabopatopHoe Jlexuust-nuanor HccnenoBarenbckuii METOA.

15 | Auarpamma nnaBkoctu. da3oBbie Jlexuus, 2 [TepcnekTMBHO — | JluctaHunoHHOro 00yueHus
Hepexosl [IEpBOTO pona. nabopaTopHOe orepexaroliee Ha IUIOLIAJIKE CUCTEMBI
MonoTtponusi. DBTEKTHKA. oOyueHue. «MOODLE» mo ccpuike:

http://Ims.nosu.ru/

16 | IIpaBuno  poruara. Konnopa. Jlexnus, 2 Jlexuusi-6ecena, PaGora B Manbx Tpymmax.
TBepnpblii pacTBOp. nmaboparopHoe Jlexuust-nuanor Bruu-urper.
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7. YueGHO-MeTOIMYECKOE 00ecTiedeHHe CaMOCTOSITeTbHOI padoThI

CamocrosiTenpHast paboTa CTYyJCHTOB HPOBOAMTCS B BUAE MUCHMEHHBIX JOMAIIHUX 3a/laHUi (B TOM
YHclie, pa3HOYPOBHEBBIX 33/aHUi), MOATOTOBKH KOHCIIEKTOB MO TeMaM IMPAaKTHYeCKHX 3aHATHH. CTyIeHTHI
MUCHMEHHO BBITIOJHSIOT 33J@HHs JUIsl CAMOCTOSITEIBHOM pabOThI, MOJB3YSACh TEOPETUUYECCKUM MaTepHAIOM
(;exuuu, yaeOHas IuTepaTypa U MHTEPHET-PECYpPChI MO JAHHOM TEME), MOCIe Yero MPOBOJUTCS 00CYKIeHUE
JAHHOM TEMBI 101 PYKOBOACTBOM IIPEIIOIaBaTEIIs.

Bomnpockl, BBIHOCHMBIE Ha CAMOCTOSTENIFHOE U3yUYEeHHUE, a TaKKe ydeOHast TUTepaTypa U METOANYECKUN
MaTepHal 1o OpraHu3alul CaMOCTOATEILHOW Pa0OTHI CTYIGHTOB OTPAXKEHBI B Y 4€OHO-METOIMYECKOM KapTe
JUcHUIUIMHBL «Du3nueckas u koywtouaHas xumusi» (Tadm. 5.1.), a Taxke Ha caiiTe IUCTAaHIIMOHHOTO
ob6yuenus COI'Y mnomanka cuctembsl «MOODLE» mo cepuike: http://lms.nosu.ru/

ITo kaX10# U3 TEM JIJIsl CAMOCTOSITEIBHOTO M3Y4CHUS, IPUBEICHHBIX B padoYeii porpaMMe, CTyICHTaM
CIIElyeT CHayala MPOYHTATh PEKOMEHJIOBAHHYIO JIMTEPATYpy M HPU HEOOXOAWMOCTH COCTABUTHh KPAaTKHUA
KOHCIIEKT OCHOBHBIX TIIOJIOKEHH, TEPMHHOB, CBEACHUH, TPEOYIOUIMX 3allOMHHAHUS W  SBJSIFOIIUXCS
OCHOBOIIOJIAralolMMH B 3TOU TEMeE.

[Ipu moaroToBKe 3aJaHUIl MO0 CAMOCTOATENBHON paboTe CTYIAEHTaM HEOOXOIMMO OPUEHTHPOBATHCS Ha
KOHCIIEKTHI JICKIIUH, PEKOMEH/TyEeMYIO JINTepaTypy.

Jlnst paciupeHust 3HaHUH 10 TUCHUIUIMHE PEKOMEH/IyeTCsl UCTIONIb30BaTh VIHTepHET-pecypehl:

NPOBOJUTH TIOUCK B Pa3iIMYHBIX CHCTEMaX, TAKUX KaK OOIIME MOUCKOBBIE CHCTEMbl: Www.yandex.ru,
www.google.ru, a TaKKe CrelHagbHbIe MTOMCKOBBIE CHCTEMBI: www.chem.msu.su,
www.chemnavigator.hotbox.ru.

Pacnipenenenne camoctosTenbHoi paboTel ctyaerTa (CPC) mo BugaM u ceMectpam:

/Ne Hanmenoanue suga CPC* O6wvem | Cemectp | Cnoco6 opranumzamuu / AOCTYH K
B AU METOAMYECKHUM MaTepuagaM

1 [Ipenmer, 3amaun U metoab! (uszndeckon u | 4 4 PaGota ¢ KOHCIEKTOM  JEKI[HIA.
KotongHOW XuMmuHu. IlpaBunma paboTel u Urenne u  u3ydeHue  y4eOHOI
TEXHUKa 0€30MacHOCTH B  XUMHUYECKUX JUTEPaTypPEI - y4€OHHUKOB,
nmaboparopusix. 3HaueHHE TIEPBOrO 3aKOHA crnpaBo4HHKOB. PaboTa ¢ mHHTEpHET
TEPMOJAMHAMMUKH I U3Y4YE€HUS MPOLECCOB B pecypcaMu.
KHUBBIX CHCTEMaX.

2 IlepBoe, BTOpOoE€ Havallo TEPMOAMHAMUKH. | 4 4 [Tnomanka cucremsl «MOODLE» o
Obpatumblie u HeoOpaTuMble B ceelke: http://lms.nosu.ru/
TEPMOAVMHAMUYECKOM  CMBICIIE  ITPOLECCHI. Pabota ¢ KOHCIIEKTOM JIEKLIUH.

DHTpOIUS - QYHKIHSI COCTOSHUS CUCTEMBI.
Tperuit 3akoH TEepMOAMHAMUKHU (TIOCTYNAT

[Tnanka, TeopeMa Hepncra).
CrartucTideckuil XapakTep BTOPOTO 3aKOHA
TEPMOJIUHAMHUKHU.

3 [narpammbl cocTOssHMSL BOAbI, cepbl U | 4 4 N3yunth TEOpETUYECKUI MaTEpHUa 1O

yriepoja. JluarpaMmbl COCTOSIHUSI BOJIbI TIPU TeMe 3aHSITHUS.
BBICOKMX  maBieHusx. CraOwibHBIE WU OtBeTuTh Ha BOIIPOCHI U1
METAcTaOMIbHBIE COCTOSHUS. CaMOKOHTPOJIAA B METOINYECKUX
PEKOMCHIANNSX.
3anoaHUTh Pabovyro TETPaab IO TEME
3aHATU.

4 [IpaBuno ¢a3 ['m66ca. [Ipumenenne npasuna | 4 4 ITnomanka cucremsr « MOODLE» o
dba3 x pasbopy amarpaMM  COCTOSTHUS ccbuike: http://lms.nosu.ru/
OJTHOKOMITOHCHTHBIX CHCTEM.

5 [loHATMs 0  MapuUMaIbHBIX  MOJIBHBIX | 4 4 N3yuuTh TEOpETHUECKUI MaTepHall Mo
BEIMYMHAX U METOAAaX HUX ONPEIACICHHUS. TeMe 3aHATHS.

Ypasuenune ['mb06ca-/lrorema. Pacmegopbi OTBETUTD Ha  BONpPOCHI TSt
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9NEKMPOSIUMOB. N3oronnueckuit
kodpourenT.  OCHOBHBIE  TIOJIOXKEHHS
TEOPUU DIIEKTPOIUTHYCCKON JIHUCCOIMALIIH
Appennyca.

CaMOKOHTPOJIA B METOAUYCCKUX
PCKOMEHAAIUAX.

3aIoIHUTh pa6oqy}0 TETpadb 110 TEME
3aHATUA

PacTBOpbI Heanexmponumos. AKTHBHOCTD H
KO (PpUIMEHT aKTUBHOCTH DJICKTPOJIUTA U
nona. Teopus Jlebas-Xrokkens (0e3 BIBOA).

PaGota ¢ KOHCHEKTOM  JIEKI[UH.
Urenne w©  u3ydeHHE  y4eOHOI

JUTEpaTypbl - YueOHUKOB,
crpaBOYHHKOB. Pabora c uHTEpHET
pecypcamu.

ITnomanka cucreMsl «KMOODLE» o
ccpke: http://lms.nosu.ru/

OKBUBAJIICHTHAS AIEKTPOTIPOBOAHOCT.
OnekTpoxumuueckas  siueiika.  Ilepenoc
HMOHOB W 4Hucia nepeHoca. 3akon Kombpaymia
HE3aBUCUMOTO JIBUYKCHUS UOHOB.

PaGota ¢ KOHCHEKTOM  JIEKI[HH.
Urenne w©  u3ydeHHEe  y4eOHOM
muteparypel. PaGota ¢ wuHTEpHET
pecypcamu.

[Tmomanka cucremsl «MOODLE» no
ceblike: http://Ims.nosu.ru//

VYaenpHash  3NEKTPONPOBOAHOCT U €€
3aBUCHUMOCTb OT KOHILIEHTPAIMU ISl CIa0BIX
u CUJIBHBIX 3IEKTPOIUTOB.
KonagykTomMeTpuyeckoe THUTPOBAaHUE U €rO
MIPUMEHEHHUE B NIPAKTHKE.

Pabora ¢ KOHCHEKTOM  JIEKIMH.
Urenne ©  uW3ydYeHHE  y4ueOHOMU
JIUTEPATYPHI - Y4eOHHKOB,
CIIPaBOYHUKOB. PaboTa ¢ HWHTEpHET
pecypcamu.

VYpaBHeHHE W30XOPHI U U300aphl. YpaBHEHHE
Kiaysuyca-Knaneilpona.  MoHHas  cunia
pactBopa. [10IM3IeKTPOIUTHI.

ITnomanka cucremsl «MOODLEY no
ccplike: http://Ims.nosu.ru/

10

TepMonrHaMUKa XUMHUYECKOTO PaBHOBECHSL.
YpaBHeHUE U30TEPMBI XUMUYECKOU PEAKIIUHU.
3akoH I'enpu, Payns. PeanpHble pacTBOpBI.
CpenHsis WOHHas aKTUBHOCTh W CPEAHUN
WOHHBIN KO OHUINEHT aKTHBHOCTH

W3yuuts TEOpETHUECKUN MaTepHUal 110
TeMe 3aHTHUS.

OTBeTHTH Ha BOIIPOCHI JJ1
CaMOKOHTPOJIA B METOAUYCCKUX
PEKOMEHAAUAX.

3anoaHUTE pabodyro TeTpajab Mo TeMe
3aHATHUS

11

Xapakrepuctuaeckue  pyakmmm.  OOmme
YCIIOBHSI PaBHOBECHS, BBIPAXKEHHBIC 4Yepe3
xapakrepuctuieckue QyHkiuu. Kpurepun
CaMOTNPOU3BOJILHOT'O TIPOTEKAHUS TIpoliecca u
XapaKTePUCTHUECKHE DYHKIIUH.

IImomanka cucremsl « MOODLE» no
cchuike: http://Ims.nosu.ru/
PaboTa ¢ KOHCIIEKTOM JIEKITHH.

12

3akoH ['ecca m ero ciencTBus. YpaBHEHHUE
Kupxroda. Onranenuum oOpazoBaHusi U
SHTAJBITUH CrOpaHHs. 3aBHCUMOCTD
TEIoBOro 3 Hekra XUMHUIECKON PeakIiu OT
TeMIIepaTypBbl.

PaGota ¢ KOHCHIEKTOM  JIEKIIMH.
Urenne wu  wu3ydyeHwe  y4ueOHOM

JIUTEPATYpPhI - yueOHHKOB,
cnpaBOoYHHKOB. Pabora ¢ wuHTEpHET
pecypcamu.

IImomanka cucremsl « MOODLE» no
ccpuike: http://lms.nosu.ru/

13

MonekynsipHble  MEXaHWU3MBI  aJCOPOIUH.
OpueHTanisi MOJIEKYJI B IOBEPXHOCTHOM
cnoe. Ompenenenne IUIOMAAN, 3aHAMACMON
MOJIEKYJTIOH MMOBEPXHOCTHO-aKTUBHOTO
BEIIeCTBA B HACHIIIEHHOM aJCOPOIMOHHOM
clloe, W MaKCHMAalbHOW JUIMHBI MOJEKYIBI
ITAB.

IImomanka cucremsl « MOODLE» no
cepiike: http://lms.nosu.ru/
Pa6oTa ¢ KOHCIIEKTOM JIEKIHH.

14

MeTonp! MONTYYeHHUS] U OYUCTKU KOJITOMIHBIX
pPacTBOPOB. BbpoyHoBckoe JIBIDKEHUE

PaGorta ¢ KOHCIEKTOM  JEKI[HI.
Urenne W u3ydeHHE  y4ueOHOU
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(ypaBHEHUE OWHIITENHA), muddy3us
(ypaBHeHHs1 drka), OCMOTHYECKOE JTaBJICHUE.
CenvMeHTaIOHHAS YCTOWYHBOCTD u
CeTUMEHTAIIMOHHOE paBHOBeCHE.
LlenTpudyra u ee TpPUMEHEHHE I
HCCIIEIOBAHUS KOJUIOMIHBIX CHCTEM.

JIUTEPATYpPbI - yueOHHKOB,
cnpaBOYHHKOB. Pabora ¢ wuHTEpHET
pecypcamu.

15

OnexTpodopeTHIecKue METOMBI
WCCJIC/IOBAHUS B (hapmanuu.
DJEKTPOOCMOTHYCCKUI METOJ] U3MEPEHUS
3JIEKTPOKHHETHIECKOTO MOTEHIIHAIIA.

[IpakTH4eckoe NMPUMEHEHHE 3JIEKTPOOCMOca
B (hapmaruu.

Pabota ¢ KOHCIEKTOM  JIEKIIMH.
Urenne wu  usydeHwe  y4eOHOM

JIUTEPATYPHI - y4eOHUKOB,
cnpaBOYHHKOB. Pabota ¢ wHTEpHET
pecypcamu.

ITmomanka cucremsl «MOODLE» no
cchuIke: http://lms.nosu.ru/

16

Aspozoru u ux cBoictBa. llomydenue,

MOJICKYJISIPHO-KUHETUUCCKUE CBOWCTBA.
OJIeKTpUYECKHE CBOHCTBA. ATrperatMBHas
YCTOWYUBOCTH u (hakTopsl, ee

ompenenstomue. Pa3pymenune. [Ipumenenne
asposonet B dapmaruu. [lopowku W WX
cBoiicTBa. ClIe:KMBaEMOCTh, TPAHYIHMPOBAHNE
U pacobUIsieMOCTh TOPOIIKOB. [I[puMeHeHue B
dhapmaru

Pabota ¢ KOHCHEKTOM  JIEKIIMH.
Urenne W  W3yYCHHE  yYEOHOH

JTUTEpaTypbl - y4eOHUKOB,
CIIpaBOYHUKOB. PaboTa ¢ WHTEpHET
pecypcamu.

IImomanka cucremsl « MOODLE» no
cepiike: http://lms.nosu.ru/

17

Omyabcuu 1 ux cBorictBa. [lomydenune. Tumsr
AMYJABCUNA. DOMYNBraTopbl U MEXaHU3M UX
nevictBust.  OOpamenne ¢a3  dMYIBCHM.
YCcTOWYMBOCTh 3MYJIBCUM U €€ HapyllleHHE.
DakTopbl YCTOWUYUBOCTH SMYJIbCHH.
Koanecuenmnus. Ilpumenenue cycneH3uil u
AMYJIbCHI B (hapmanmu.

PaGota ¢ KOHCHIEKTOM  JIEKIIMH.
Urennie wu  wu3ydyeHwe  y4eOHOM

JIUTEPATYPHI - y4eOHUKOB,
cnpaBOYHHKOB. Pabota ¢ wHTEpHET
pecypcamu.

ITmomanka cucremsl «MOODLE» no
cceuIke: http://lms.nosu.ru/

18

Kommonnnele  cuctembl,  0Opa3oBaHHbBIC
MOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMHU.
pacTBOpBl MBI, JCTEPreHTOB, TAHHUJOB,
kpacureneil. ComoOnnm3anys u ee 3Ha4YeHUEe
B (apmarmu. MHuNEIUIIpHBIE KOJJIOUIHBIE
CHCTEMBI B (papMarum.

[Tmomanka cucremsl «MOODLE» no
ccplike: http://Ims.nosu.ru/
Pabora ¢ KOHCIEKTOM JIEKIHA.

19

daxTopsl ycroitunBocTH pactBopoB BMC.
BricanuBanue. 3aBUCHMOCTh IIOpPOroB
BbIcanuBaHus nosnmam@onutos ot pH cpensl.
Koamnepganus, MHUKpOKOAIepBaIys.
MukpokarcyaupoBaHHe. 3acTy/HEBaHUE.
Tukcorponus ctygHe u reneil. CuHepesuc
crynaed. CTyqHU B (papMaIim.

Pabota ¢ KOHCIEKTOM  JIEKIIMH.
Urennie wu  usydeHwe  y4eOHOM

JIUTEPATYPHI - y4eOHUKOB,
cnpaBOYHHKOB. Pabota ¢ wHTEpHET
pecypcamu.

ITmomanka cucremsl «MOODLE» no
cchuIke: http://lms.nosu.ru/

HNTOI'O (Bcero - AY)

mpeHuHncu, ueposoe npoexkmuposeanue, KoMnvlomepHas

*6UObL  CAMOCMOAMENbHOU pabomul: paboma ¢ JIUMEPAMYPHLIMU U UHBIMU UCMOYHUKAMU UHDOpMayuu no
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00pa3osamenbHLIMU Pecypcami, pasmMeweHHblMu Ha 06pa3osamenvHom nopmane Ynueepcumemad, no020MOBKA KYPCOBbIX
pabom u m.o.
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8. OneHoYHbIE CpeACTBA sl TEKYIIEr0 KOHTPOJIA YCIIeBAeMOCTH, Py0Oe:KHOM aTTecTalluu U
MPOMEKYTOYHOM ATTECTALMHU 10 UTOraM OCBOCHMS JUCHMILIUHBI.
Tekymuii KOHTPOJIb 3HAHWUW MPOBOJUTCA IMYTEM OLEHKH BBINOJHEHUS MUCHbMEHHBIX 3aJlaHHil K
MIPAKTUYECKUM 3aHATHUSAM, a TAKKE YCTHBIX OTBETOB Ha IPAKTUYECKUX 3aHATUSIX.

®opmbl padOTHI: JIEKIWH, CEMHUHApPbI, KOHTPOJIbHBIE PabOThI, CAMOCTOSTEIbHBIE PAOOTHI
(uTeHue nuTepaTypsl, padboTa B OMOINOTEKE, IPE3EHTALIUH, TUCKYCCUH).

Buabl KOHTpoOJIsi: TeKyllMid (Ha CEMHUHApCKUX 3aHATHUSAX), NMPOMEKYTOUHBIH (MOAYJIbHOE

TECTUPOBAHUE), UTOTOBBIN (IK3aMEH B 5 cemecTpe).

[IpoBepka kadecTBa YCBOECHMS 3HAHUU OCYIIECTBISETCS HE TOJBKO B YCTHOW, HO U B
nucbMeHHOU (opme. IIpoBeneHue pasHbIX M0 GopMe U MO0 0ObEMY YCTHBIX M MHUCBMEHHBIX paboT
JUCHUIUIMHUPYET CTYJIEHTa, NAET MpernojaBaTesll0 OCHOBAaHUS JJsi OObEKTHBHOW OLIEHKM 3HAaHUUN
KaXJI0T0 CTY/EHTa IPHU BBIBEJCHUHM CYMMAapHOro Oaijia, MO3BOJISET CTYJAEHTY IMpPEJICTaBUTh YPOBEHb
CcOOCTBEHHBIX 3HaHUH IO MPEAMETY, YBUIETh CBOU CUJIbHBIE U CJIa0ble CTOPOHBI, YTOOBI YUECTh UX MIPU
IIOJIFOTOBKE K 3a4ETYy.

Buibl TEKYIIET0 KOHTPOJIA:

a) yCTHBIN (PPOHTATIBHBIN MM UHAMBHYaIbHbIN ONpOC;

0) mucbMeHHasi caMOCTOATEIbHas paboTa;

B) YCTHOE M3JI0’KEHHE COJCPKAHUS IPOUUTAHHOTO B paMKaX CaMOCTOSITENIbHONU pabOThI;

') YCTHOE BBICTYIIEHUE IO TeME O0CYX ICHHUS.

IIpOoMEKYTOUHBINA KOHTPOIb

JucuunnuHa pa3dbura Ha MOJYJM, KOTOpBIE NMPEACTABISAIOT COOOM JIOTMYECKH 3aBEpLICHHbIE
yacTH pabodell MporpaMMmbl Kypca M SBISIOTCS TE€M KOMIUIEKCOM 3HAaHUNW M YMEHUH, KOTOpbIE
noJyieskaT KOHTpoJito. KOHTposib ocBOeHUs MOIyJied BKJIOYaeT B ceOsl BBINOJHEHHE MUChbMEHHBIX
KOHTPOJIbHBIX PaldoT, MPeTyCMOTPEHHBIX paboueil mporpaMMoi AUCIUIITUHBI.

B koHme cemectpa NpPOBOAMTCA KOHTPOJIBHOE MEPOINPUSATHE, BKIIOYAIONIEE KOHTPOIb
HOCJIETHEr0 MOIYJIsl [l BCEX CTYACHTOB U KOHTPOJIb, KOTOPBII MPOXOAAT 00s3aTeNbHO T€ CTYACHTHI,
KOTOpbIE UMEIOT 33J0KEHHOCTh IO MPOLUIBIM MOIYJISM, a TaKXKe Te, KTO KEJIaeT YIYYIIUTh CBOU
pPEUTUHT

[TpoMexKyTOUHBIN KOHTPOJIb OCYLIECTBISETCS 110 OAJUIbHO-PEUTUHIOBO cUcTEME.

Metoauka ¢gopMupoOBaHHs Pe3yaIbTHPYIOLIEH OLIEHKH.
HTorosas OLleHKa CKJIabIBACTCS KaK CPEAHEB3BEIICHHAS 110 PE3yJbTaTaM BCEX OLICHMBACMBIX
paboOT Ha MPOTSKEHUH CEMECTpa, KyJla BXOIAT IOCEIICHHWE JEKIUM U CeMUHApOB, OTBETHl U
JIOTIOJTHEHHsI HAa CEMHUHapax, KOHTPOJIbHBIE paboThl (KOHTPOJIBHBIE Cpe3bl IO MTOraM MOJIYJs),
JIOTIOJIHUTENbHBIE OLIEHKH 10 pedeparaM B CyMME€ C UTOTOBBIMHU pe3yJbTaTaMH OalbHO-PEUTHHIOTIO
TECTUPOBAHUS.

Bonpocs! pa3aena «TepmoauHaMuka»
1. Tepmomunamuyeckue cucteMsl. [Ipoliecc - U3MEHEHUE COCTOSAHUS CUCTEMbI. Y PaBHEHUSI COCTOSIHUS ra3a.
2. TlepBoe Hauaso TEPMOAWHAMUKU. DHEPTusi, TEIUOTa, pabdoTta. PaboTa pacmmpeHns WAeanbHOTO ras3a B
pa3IMuHBIX MpoLeccax.
3. Buyrpennss sHeprusa. DHTaNbIUA. TermtoBoi 3hdexT xumruaeckol peakiui. 3akoH ['ecca.
4. TemmoeMkocTs. CBS3b TEIUIOEMKOCTH C TEPMOAMHAMUYECKIMH (PYHKIIUSAMHU. 3aBUCHMOCTH TEIIIOEMKOCTH
OT TEMIEPaTypBHI.
5. Tepmoxumus. TernoTsl 00pazoBaHus U cropanus BemecTB. CTaHIapTHBIE TEIUIOBBIE 3P GEKTHI.
6. Boruncnenue TemnoBbix 3(h(deKTOB XMMUYECKUX peaknuid. Kamopumerpusi. TemnoTsl pacTBOpPEHUS H
HEUTpaJIn3aluu.



7. VYpaBHeHHe u300apbl W H30XOPHl XHMHUYECKOW peakiuu. BnusHue TemmepaTypsl Ha XHUMHUYECKOE
paBHOBecue. CMemenue paBHoBecus (puHIun Jle-1llaTenne).

8. Btopoe Hauano tepmoanHamuku. OHTpornud. IloctynaTt Ilnanka. BeruucieHuss u3MEHEHHWI SHTPONMU B
pa3IMYHBIX Mpoleccax.

9. AOcomoTHas SHTPOIUS XUMUYIECKIX COeqMHEHNH. CTaTHCTHYECKUN CMBICI SHTPOIIHH.

10. Duepruss ['mb66ca wm »Heprus [enpmrombra. YpasHenue [mbOOca-I'eapmronpia. TepMoamHaMUYIECKUE
MOTEHIUAJIBI.

11. CaMonpou3BOJIBHBIE U HECAMOIPOU3BOJIbHBIE IpolLecchl. KpuTepun caMOnpon3BOJIBHOCTH IPOLECCOB.
YcnoBus TEPMOINHAMHYECKOTO PABHOBECHS.

12. Xumuueckuii notennuai. O0Inee yCIOBUE XUMUIECKOTO paBHOBecHs. Y paBHeHue [ 'nooca-/{rorema.

13. Xumuueckuii MOTEHIHAN UeaTbHOTO U pealibHOTO raza. KoHcTaHTa XUMHUYECKOTO PAaBHOBECHS U CIIOCOOBI
ee BBIpaKeHUsI.

14. Koncranta paBHOBecHs M CTaHAapTHas »dHeprusi [nOOca peaknuu. XWMHUYeCKOe paBHOBECHE B
KOH/ICHCUPOBaHHBIX CUCTEMaX.

15. VYpaBHeHUE U30TEPMBI XUMUUECKOHN peakiny. XMMHUYECKOE PABHOBECHE B T€TEPOTCHHBIX CUCTEMAaX.

16. YpaBHeHne wu300apsl W H30XOPHl XHMHUYECKOW peakiuu. BiusHne TemmepaTypsl Ha XHUMHYECKOE
paBHoBecue. CMerenue papaoBecus (mpunuumn Jle-1larense).

17. T'omorenHble U TeTeporennbie cuctemsl. [IpaBuino ¢a3 ['ub0oca.

18. da3o0BbIe paBHOBECHS B OTHOKOMIIOHEHTHBIX CHCTeMax. JlmarpaMmMa COCTOSHUS BOJIBI.

19. PaBHOBeCcHEe OWHAPHOTO >KHUIKOTO PACcTBOPA, COCTOSIIIETO W3 JIETYUWX BEIIECTB, C MapoM. 3akoH Payms.
OtkiioHeHus ot 3akoHa Payms.

20. CpoiicTBa mpeaensHO pa30aBICHHBIX pacTBOpoB. YpaBHeHus Payns u I'enpu. PactBopumocTh ra3zoB B
KUAKOCTSX.

21. Ilonmxenne TemmepaTypsl 3amep3aHus pacTtBopa. Kpuockornwus. IloBbllieHne TeMmeparypbl KHIIEHHS
pactBopa. D0ynrockonusa. Ocmoc. M30ToHNYECKHE PacTBOPHI.

22. AszeoTpoItHbIE pacTBOPHL. 3akoHbI I m0Oca-KonoBanmosa. dpaknuonHas neperonka. Pekrudukarus.

23. buHapHble CcMecH C OrpaHHYEHHON pacTBOPUMOCTBIO »kuakocTed. Kpurtuueckas touka. Bzaumuo
HEPAaCTBOPUMBIE KHUJIKOCTH. DKCTPaKIHSI.

24. PaBHOBecHe MEXITy TBepaoW (a3oil m paciuraBoM B OWHApHBIX CHCTeMaxX. TepMHUYECKHW aHau3.
Junarpamma coctostHASI OMHAPHBIX CHCTEM C 3BTeKTHKOW. [IpaBuiio peryara.

25. TBepaple pacTBOpbl C HEOTPAHMUEHHOM pPAacTBOPUMOCTBIO B TBEPAOM COCTOSIHHH. CHCTEMBI C
XUMHYECKUMU COSAMHCHUSMHU, IUIABSAIIUMUCS KOHTPYIHTHO U HHKOHTPYIHTHO.

Bomnpoce! K 3k3aMeHy 10 AucHUIIMHe «PU3H4YecKas U KOJUIOUAHAA XUMUSD).
Pazgen «Tepmoamnamuka»

1. OcHOBHbIE MOHATHS XUMHYECKOH TEPMOAWHAMHUKMA. TepMHHBI W TOHATHA: CUcTeMa (OTKpBITas, 3aKpbITas,
M30JINPOBaHHAs, TOMOT€HHAs, T€TepOreHHast), COCTOSIHHE U CBOWCTBA CUCTEMBI.
2. TlepBblif 3aKOH TEPMOJMHAMHUKH, (POPMYIHPOBKA, MaTeMaTHYECKOE BhIpaKEHHE. BHYTpeHHsS 3HEprus,
sHTaNbus. Beipaxxkenue [-ro 3akoHa 17151 N30TEPMUYIECKOT0, H30XOPHOTO U H300apHOTO MPOLIECCOB.
3. TermmoemMkocCTh. VIcTHHHAS, MOJISIpHAS TEIJIOEMKOCTh. M30X0pHas1, n300apHas TEIIOEMKOCTb.
4. TernoBeie >pdexTol. 3akoH ['ecca. 3aBUCUMOCTD TEIOBOTO d(h(eKTa XUMHUYECKOH peakuu OT TeMIIepPaTyphl
(ypaBuenue Kupxroda).
5. Brruncienne TeIIoBBIX 3P GEKTOB XUMUIEeCKUX peaknuid. KamopuMerpus. TemtoTsl pacTBOpEHUS U
HeWTpanu3aluu.
6. Buytpennsist sHeprus. Duranenus. TemnoBoi a3gdekt xumuueckoit peakuu. 3akoH ['ecca.
7. Bropoii 3akoH TepMmoauHamuku. dopmynupoBka II-ro 3akoHa TepMOIWHAMHMKH. ODHTPONMs. 3aBHCHMOCTb
SHTPONHH OT TEMIEpaTypsl. MI3MeHeHHne FHTPOIINU B HEKOTOPHIX IPOIIECCaX.
8. Omnpenenennie MOJSAPHON Macchl PAaCTBOPEHHOTO BELIECTBA KPHOCKOMHYECKUM, J0YIITHOCKONMUYECKUM WIIN
OCMOTHUYECKUM METOJIOM.
9. MeanbHbIe pacTBOPHL. 3aKOHBI HAEATBHBIX pacTBOpoB. OcMOC U oOcMOTHYECKoe AaBiieHue. 3akoH Bant-I'odda,
Payns. IlonmxeHre TeMnepatypbl 3aMep3aHus pacTBopa (KpHOCKOIHS).
10. CunbHbie 351eKTpOIUTHl. OCOOCHHOCTH CBOMCTB CHIIBHBIX 1eKTponuToB. Koaddunuent akruBHoctH. [lonstue
coJIbBaTaIMy (THAPATAIINN) HOHOB.



11. KoHaykTOMeTpHUuecKoe THUTpOBaHUE. TUTpOBAHUE CUIBHOM KHUCIOTHI CHJIBHBIM OCHOBaHWEM. TuUTpoBaHUE
c1a00i KUCIOTHI CUIIBHBIM OCHOBaHHEM.

12. DnexTpuyeckas MPOBOAUMOCTH pPacTBOpoB. CKOPOCTh MBIKCHHUS HWOHOB. YJeNbHas, JKBHUBAJICHTHAsS
MPOBOJAMMOCTH JIEKTPOIMTOB U MX 3aBUCUMOCTh OT Pa3IUYHBIX (DAaKTOPOB.

13. Tepmoxumus. TermnoTel 00pa3oBaHus U cropaHus BemecTB. CTaHIAPTHBIE TEIUIOBEIE 3P HEKTHI.

14. TepmommHamuueckue moTeHUIWanbl. JHeprusi [mb6ca w sHeprus ['enmpmrombuna. Ypasaenune [mnb0Oca-
I'eapMromsna.

15. YpaBHeHue n300apbl 1 M30X0PEl XUMHYECKOH peakiuu. BrusHue TeMnepaTypsl Ha XMMUYECKOE paBHOBECHE.
Cwmenienne pasaoBecus (npunHnui Jle-llaTtense).

16. Bropoe nayano tepmoguHaMuku. DuTponus. [loctynat Ilnanka. Beraucinenus usMeHeHHH SHTPOIIUH B
Pa3IMYHBIX MMPOIIEeccax.

17. CamMonpon3BOIIEHBIE U HECAMOTIPOU3BOJIBHBIE TIpOIIecChl. KpuTepuu caMompon3BOIEHOCTH TIPOIIECCOB.
YcnoBus TEpMOINHAMUYECKOTO PABHOBECHS.

18. YpaBHEeHHE U30TEPMBI XUMUYECKOH peaklinu. XHUMHUYECKOE PABHOBECHE B FETEPOTeHHBIX CUCTEMAX.

19. YpaBHeHHEe n300aphl M H30XOPH XUMHYCCKON peakiini. BiausHue TeMnepaTypbl Ha XUMHYECKOE PaBHOBECHE.
Cwmemenne pasHoBecus (mpuanui Jle-11laTtense).

20. DKBHUBaJICHTHAs AIEKTPUYECKasi IPOBOANMOCTh M 3aBUCHMOCTB €€ OT Pa3HBIX (pakTOpOB.

21. l'omorennsie u reteporennsle cucteMsl. [IpaBuno ¢as ['m6oca.

22. TepMoamHamMuKa TallbBaHWMYECKOro 3yeMeHTa. OmpejerneHne IOJHOH, CBOOOMHON ¥ CBSI3aHHON JHEPTHH
TaJIbBAHUYECKOTO AJIEMEHTA.

23. OOpartumble M HeoOpaTHUMble AIIEKTPOoabl. Knaccuduranus oOpaTUMBIX 3JEKTPOAOB (IIEKTPOABI MEPBOTO
pona).

24. OmnpeneneHue 3MEKTPUUECKON MPOBOJUMOCTH pacTBOpoB. KoHaykromeTrpuueckas suedika. OmpeneneHue
CTETIEHH W KOHCTAHTBI IUCCOIMALIUH CITa00r0 3JICKTPOJIMTA M0 ANEKTPUIECKOH MPOBOJMMOCTH PacTBOpA.

25. PaBHOBECHBIE 3JEKTPOJHBIE MPOIECCHl W AIEKTPOIBIKYIIHE CHIBL DJEKTPOJ, AJNEKTPOTHBIA MOTEHIIHAT U
3.]1.C. DIEKTPOXUMHUIECKOH IIETIH.

26. Teoprn BO3HUKHOBEHUS CKayKa IMOTEHIIMAIa HA TPaHULIE METAJLI — pacTBOP.

27. da3oBbIe paBHOBECHS B OJHOKOMIIOHEHTHBIX cHCTEMax. JlnarpamMmma coOCTOSTHUS CEpBI.

28. PaBHOBECHBIE AJIEKTPOIHBIC MPOIECCH U AIEKTPOABIKYIIHE CHIBL. OOpaTuMble U HEOOpATUMBIEC JICKTPOIEL.
Krnaccudukarust 06paTHMBIX IEKTPOIOB (IEKTPOIBI BTOPOTO POJIA).

29. TanpBaHMYEeCKHH OHIEMEHT. XUMHUYECKHE W KOHLCHTPALMOHHBIC TalbBaHHMUECKHE »dieMeHTh. Oomme
BBIPaXCHUS [T 3.]1.C. TalbBaHHMYECKOTO JIEMEHTA.

30. PaBuoBecue Mexay TBepaoi (a3oi W pacIiulaBoM B OMHApPHBIX cUcTeMax. Tepmudeckuii aHamm3. J(marpamma
COCTOSIHUSI OMHAPHBIX CHCTEM C 9BTeKTHKOH. [IpaBuio peryara.

31. llonmxenne TemMIepatypsl 3amep3anus pactBopa. Kpuockomnus. [1oBplieHne TeMIiepaTypsl KHIIEHUS pacTBOpPA.
O6ymuockonus. Ocmoc. M30ToHNYECKHE PacTBOPHI.

32. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX cHcTeMax. J(narpaMma cOCTOSHUS BOJIBI.

Pazgen «Xummnuyeckasi KHHETHKA»

1. OcHOBHBIE TOHATHS M MOCTYNaThl (opMalbHOM KuHETHKH. [IpsiMas W oOpaTHas KMHETHYECKHE 3aJadH.
ITapameTpbl KUHETUYECKUX YPABHEHUH.

2. MouekyaspHOCTh U HMOPSIOK peakiuu. MeToab! OnpeAesIeHus nopsiaKa peakunu. Peakiuy nepeMeHHoro
nopsiaKa (MPUBECTH IPUMEPBHI).

3. VYpaBuenue Appennyca. CrocoObl OnpeaesieHus ONBITHOW SHEPIUM aKTHBALUH, U €€ CBA3b C SHEPTUSMU
aKTHUBAIIMH 3JIEMEHTAPHBIX MTPOIECCOB.

4. Kunerndeckoe ommcaHue HEOOpPAaTHUMBIX pEaKIUil TEepBOTO MOpPsAKa B 3aKPBITHIX CHUCTEMax. Bpems
MOJTYTIPEBPALLIEHHS] U CPETHEE BPEMSI JKU3HU UCXOIHBIX MOJIEKYI.

5. OOpaTtumas peakuusi IEpBOTO MOPsAKa U ONpPEACICHUE €€ KUHETHUECKUX napameTpoB. CKOpOCTh PeaKuu
Y XUMHUYECKOE CPOJICTBO.

6. HeoOpaTumble peakuy HYJIEBOTO M BTOPOTO MOPSAKOB, OTNpe/eieHHe KOHCTAHTBI CKOPOCTH U3 OIBITHBIX
JaHHBIX. ABTOKaTaJUTHYeCKas peakuus. Bpems nomynpesparieHus: (Ipy OJMHAKOBBIX KOHLEHTPALMSIX
KOMITOHEHTOB).

7. HeoOpatumble mOCIeIOBAaTENbHBIE DPEAKIUH IEPBOTO MOpsAAKa (TOYHOE W NPUOIIKEHHOE pELICHUS
KWHETUYECKOH 3aauu). MeTo/] KBa3HCTallHOHAPHBIX KOHIEHTPALUI U 00J1aCTh €ro MPUMEHEHHUSL.
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MeTop! KBa3HCTAIMOHAPHBIX U KBa3HMPAaBHOBECHBIX KOHIICHTPAIMHA B XMMHUYECKOW KHHETHKE (Ha JTH0O00M
puMepe).

VYpaBHenue Muxasnuca-MenteH. OnpefieieHie €ro KMHETUYECKUX IMapaMEeTPOB U3 OMBITHBIX JAaHHBIX.
ConoctaBienue co cxemoi JIanrmiopa-XuHIIEeIbBYAa B TETEPOTEHHOM KaTaJIM3e.

Kunernka ¢pepMeHTaTHBHBIX PEaKIHUi C KOHKYPEHTHBIM WHTHOUPOBAaHUEM.

HepaszBerBiieHHble 1ienHBIC peakiud. CKOPOCTh TEMHOBOW W (HDOTOXMMHUYECKOW peakmuu 00pa3oBaHUS
HBr. YpaBuenue boaenmreitna-JInnaa.

BbIBO KMHETHYECKOTO ypaBHEHHS JUIS Pa3BETBICHHBIX IEMHBIX PEaKIUid M ero aHanu3 (Ha mpuMepe
TOpPEeHHsI BOAOPOAa). METoa «I10IyCcTallnOHAPHBIX» KOHIeHTpannid CeMeHoBa.

Pa3BeTBICHHBIC IIEMHBIC PEAKIHUU: IIOJYOCTPOB BOCIUIAMEHCHUS W TPHYMHBI TIOSBICHUS HECKOIBKUX
npeaesoB BocmiaMeHeHus. [lonokeHue mnepBoro mpenena BOCIUIAMEHEHHUS HJii CMECH BOAOpoOAa C
KHCIIOPOAOM.

[Tonoxenune BTOPOro mpesena BociaMmeHeHus A peakuuu Hy+ O,

CkopocTH peakiuil B OTKpBITHIX CHCTEMax. YpaBHEHHE JUIsl CTAIlMOHAapHOM CKOPOCTH pEakIuHu B
peaKkTopax MACAIBHOIO CMEUICHUS U HACAJIBHOIO BbITECHEHMs. CKOPOCTH PEAKUUU IEPBOrO MOpPsAKA B
peakTope HuAcAIBHOTO cMemieHus (HeoOpatmMmas u oOpatumas peakmwsi). OmnpeneracHHe KOHCTaHT
CKOPOCTH IO CTAlIMOHAPHBIM KOHIIEHTPAIMSIM UCXOAHOTO BEIIECTBA U IPOIYKTA PEaKIIHH.

Hcnonws3oBanue annabaTH4ecKoro TMPUOMMKEHUS I ONMHCAHWS XUMHYECKOH peakuyd YaCTHIl:
MMOBEPXHOCTH TIOTCHIINATHLHOM SHEPTUH, TTyTh PEAKIINU, YHEPTHUS aKTHBAIIHH.

Teopus aKTHBHPOBAHHOTO KOMIUIEKCA W CTATHCTHYECKHH BBIBOJ OCHOBHOTO ypaBHEHMs. B3anMOCBS3h
ONBITHON Y UCTUHHOM SHEPrUil aKTUBALIUU.

TepMoauHaMUYecKUi aceKT TEOPUU AaKTUBHPOBAHHOTO KOoMIUIeKca. Peakuuu B pacTBopax. YpaBHEHHUE
Bbpencrena-beeppyma.

Teopus akTUBHBIX coynapeHuil. YpasHenue Tpayrua—IJIstonca.

[IpumeHeHne Teopru aKTUBHBIX COYAApEeHUH K ONMOIEKYISPHBIM PEaKIIHsIM.

Hcnonb3oBaHue TEOpUM AKTUBUPOBAHHOIO KOMIUIEKCA AJI OLEHKU CTEPUYECKOIO MHOXKUTENS TEOPUHU
AKTHBHBIX COYJApEHUI.

WnTtepnperanus OpeIdKCIOHEHIIMATHLHOTO MHOXHTENS B CTATUCTUYECKOM M TEPMOIUHAMUYECKOM
aCTIeKTaxX TeOPHH aKTHBHPOBAHHOTO KOMIUIEKCA. DHTPOMHS aKTHBAILINH.

MOHOMONEKYISIPHBIC PEAKITNH U WX OMMHMCAHUE B TCOPUH aKTUBHUPOBAHHOTO KOMITIEKCA (B CTATUCTUICCKOM
Y TEPMOJIMHAMHYECKOM aCIEKTax).

Kunerndeckne 0coOEHHOCTH MOHOMOJEKYISPHBIX peakuuid. [IpumeneHne teopuu coymapenwmit. Cxema
Jlunnemana. ITonpaBka XuHuiensByzaa.

Peaknun B pactBopax. YpaBHeHue CMOJIYXOBCKOTO M €r0 NPUMEHEHHE B KHHETHKE OMMOJICKYISPHBIX
peakuuii.

Kunerndeckne XapaKTepUCTHKH JIIEMEHTApHBIX MporeccoB Qoroxumun. llpuanmm @Ppanka-Konmona.
®dusnueckre U XUMUYCCKUE CBOMCTBA MOJICKYJ B 3JICKTPOHHO-BO30YXKJICHHOM COCTOSHUM. DKCUMEDPHI U
9KCUILICKCHI.

3akoHbl (Qoroxumun (3akoHBI byre-JlamOepra-bepa, Bant-I'odda, Ditrmreitna). KBaHTOBBIN BBIXO.
«Knetounsrnii 3pdext». Kunetnaeckas cxema lltepra-doapmepa. MHOTO()OTOHHOE TOTIIOMIECHHUE.
OCHOBHBIC TIOHATHA W KJIacCU(UKAIMU B KaTaju3e: TIETCPOreHHBIH ¥ T'OMOTCHHBIA KaTallu3,
(hepMEHTATHBHBIN KaTalln3, aBTOKATAIN3, aKTHBHOCTh M CEJICKTUBHOCTh KaTaJIM3aTOPOB, YUCIO 0OOPOTOB
(TOF u TON). Karanu3 Ha HaHOYaCTHIIAX.

MexaHu3Mbl KHCIOTHO-OCHOBHBIX KaTaJUTHYCCKUX peaknuid u ux kmaccudukarnus. lleomuter U ux
cBoicTBa. TBepAbIE KUCIOTHI KaK KaTalu3aTOPLL.

Kunernka peakumii crienmupudeckoro KHCIOTHOTO Karajn3a. MeXaHW3Mbl W JIHMMHTUPYIOIINE CTaIWH.
OyHKIUA KUCTOTHOCTH ['ammeTa. CynepKUCIOTHL.

Kunetnka peakiuii OO0INEro KHCIOTHOTO M OOINEr0 OCHOBHOTO KaTayin3a. MeXaHW3Mbl Peakiuid u
JUMUTHUPYIOLIUE CTAAUU Ipoliecca. Y paBHeHue bpeHcTena u ero aHanus.

KoppensiuroHHble COOTHOIIEHUS MEXAYy KHHETUYECKUMHU W TEPMOJMHAMUYECKHMHU IapaMeTpaMH B
Karanuse. YpaBHeHus bpéuctuena. YpaBuenue CemenoBa-Ilomnstau 11 paguKaibHBIX PEaKIUi.

Kuneruxa JIaurmiopa-XuHIIENbBYAa MO pEakUUd HA OJHOPOAHOW MOBEPXHOCTH KaTaau3aTopa.
Oco0eHHOCTH KHHETHUKY | 3aIFCH KOHCTAHTHI PABHOBECHS B aICOPOITMOHHOM ci1oe (0Omuii cirydaid).
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34. Kunetnka TreTeporeHHO-KaTaJIUTHYECKUX peakuud ¢ aud¢y3nOHHBIMH OrpaHHMYCHUSMH. BHemHsas
muddy3us .

35. KuHeTnka KaTamUTHYECKUX PeakUuil BO BHyTpeHHeW nud¢ys3nonHol obnactu. Perienue KnHeTH4ecKOM
3afaun 3enbaoBrYa-TuIie 11 HeoOpaTUMON peaKK EPBOTO HOPSIIKA.

36. DnexTpoauTHYecKas QUCCOLMANNA: YKCIEPUMEHTAIbHbIE MPOSBICHUS M KOIUYECTBEHHBIE COOTHOILEHMUS.
IIpu4MHBI yCTONYMBOCTA HOHOB B pacTBOPax EKTPOIUTOB. Monens bopHa.

Pa3nesn «aekrpoxumusi»
Teopust CUIIBHBIX 371eKTponnTOB [le0as-XoKKems: NpUOIMKeHHsT MOJENIM HOHHOM aTMocdepsl, 3aBUCUMOCTb
panuyca HOHHOW aTMoc(epsl OT IPUPOABI PACTBOPUTENS U 3JIEKTPOJIMTA.
IlepBoe u BTOpoe mpuOMIKeHHs Teopun [lebas-XIOKKenst Al pacueTra CpeJHero MOHHOro kodddumueHnTta
AKTUBHOCTHU: TIPE/IENbI IPUMEHUMOCTH U IPUPO/Ia HAOIIOAaeMBIX OTKIIOHEHHH OT KCIIEPUMEHTA.
VYieneHas W OKBUBAJICHTHAs OJIEKTPONPOBOAHOCTH DIIEKTPOIUTOB. IIONABHIKHOCTHM OTHENBHBIX HOHOB.
Omnupryeckuid 3akoH Kombpayria u ero o6ocHoBanre OH3arepom.
Yucna nepeHoca, HOHHBIE AIEKTPOIPOBOAHOCTH, MOJIBMKHOCTH B K03 huireHTs! Auddy3un, NX 3aBUCUMOCTh
OT KOHIIEHTpAIMH PacTBOpA.
3aBHCHMOCTh JKBHBAJEHTHOH JJIEKTPONMPOBOJHOCTA OT TEMIepaTypbl, NPUPOIBI PACTBOPUTEN U
KOHIICHTpAIK pacTBopa. Y paBHeHne OH3arepa.
Ilpoueccsl muddy3un U Murpaudd B pacTBopax diekrponutoB. @opmyna Hepucra-Oitnmrelina.
Juddy3noHHbII MOTeHIMAN Ha TPaHULE ABYX PACTBOPOB.
Pa3HocTy noTeHnManoB B AieKTpoxumMudeckux cucremax. [lorennuanst Bosbra u I'ansBanu. I1oBepXHOCTHBIN
MOTEHIHAI.
ONEKTPOXUMUYECKHI TOTEHIMAN. YCIOBHS pPABHOBECHS Ha TpaHUIE DIEKTPOAA C pPacTBOPOM H B
3JIEKTpOXUMHUYECKoi 1ienu. YpaBHenue HepHcra.
CrannmapTHble 2eKTpoaHble noTeHuuansl. Pacder D/IC ¢ momormipio TaOnui, cTaHAAPTHBIX MOTEHIHAIIOB.
Huarpammet [Typ6os.
Kiaccuduxarus 351eKTpoI0B U AIEKTPOXUMHIECKUX IICTICH.
Ypasuenune [ n66ca-1"expMronpia u €ro NpUMEHEHHE K AIEKTPOXUMHUYECKUM CHCTEMaM.
Omnpenenenune metonoM D/1C sneprun ['n60ca, S3HTAIBINY U SHTPOIIMH XUMUYECKOH PeaKLny.
Omnpenenenne meronom /JC koadduuuentos aktuBHOcTH, pH pacTBOpa, mpousBeAeHUIl PacTBOPUMOCTH,
KOHCTAHT YCTOWYMBOCTH KOMIUIEKCHBIX COSANHEHHII.
OneKTpoKanwuIsipHble siBneHus. OCHOBHOE YpaBHEHHE JIEKTPOKAMUIUIAPHOCTH M ypaBHeHue Jlummmana ass
UACANBHO MOISpHU3yeMOro anekrpona. IloTeHnman HyneBoro 3apsga. 3aBHCHMOCTh ITOBEPXHOCTHOIO
HaTsDKEHUS OT TOTEHIHWala B pacTBOpaX MMOBEPXHOCTHO-AaKTHUBHBIX M  MOBEPXHOCTHO-HEAKTHBHBIX
3JIEKTPOJIUTOB.
MogenbHble TpeACTaBICHHS O CTPOCHUHW 3apsbKEHHOH Mex¢aszHol rpaHunbl (Moaenu [emsmrombia, ['yu-
Yanmena, Iltepua u I'pama).
Tpu ocHOBHBIX ypaBHeHUsS AUGGY3NOHHOW KHHETHKH. Bpamaromuiics IUCKOBBIM 3JICKTPOI: 3aBHCHMOCTH
CKOPOCTH 3JIEKTPOAHOTO MPOLIecca OT YaCTOTHI BPAIlEHHs B YCIOBHUSIX CTAIHOHAPHON TU(Qy3un.
[Monsiporpadusi: CyIIHOCTH METONA, YpaBHEHHE MOJSporpaduueckoil BOJHBL YpaBHeHue MnbkoBuya mjis
PTYTHOI'O KaMarollero 3JIeKTpoa.
JlumuTupyromue craguu B 3JIEKTPOXMMMUYECKMX peakuusx. YpaBHeHue batiepa-donbmepa u ypaBHEHHE
Tademnst: 3aBUCUMOCTD CKOPOCTH AIEKTPOAHOTO Ipolecca OT HoTeHuuana. Tok oOMeHa.
Teopust 3amenneHHoro paspsiga: IIpudrHbI BOSHUKHOBEHUS MUHHUMYMOB TOKa Ha MOJSPHU3ALMOHHBIX KPUBBIX
BOCCTAHOBJICHHS aHMOHOB Ha OTPULATENIBHO 3apsDKEHHONM MOoBepXHOCTH. [lonspu3aliioHHBIE KpPUBBIE IS
peXrMa CMEIIaHHON KUHETUKH.
ONEKTPOXUMUYECKHE MPOLECCH], MPOTEKAIOIMINE PU KOPPO3UU METAIIOB: CTAllMOHAPHBIN MOTEHIWAI U TOK
€aMOpacTBOPEHHS MeTallIa. MeTOABI 3aIATEl METAIIIIOB OT KOPPO3HH.
XUMHUYECKHE MCTOYHHKM TOKa. TepMOAMHAMHYECKHE W KHHETHYECKHE AacCleKThl HX paboTel. [IpruuHbBI
camopaspsa.
Tumsl aneKTpOoXUMIIecKuX cucTteM. CIBOCHHBIE XUMUYECKUE TIETH, TTpUMep. BeipakeHne s 3.71.C. JBOMHOU
XUMUYECKOH IEIIH.
DJEKTPOXUMHUYECKUE CUCTEMBI (JIEKTPOXUMHUUYECKHE LenH). [[pHHINTIBI KIacCUPUKALNT JEKTPOXUMUYECKUX
Lenei.



24. Tumsl AMEKTPOXUMAYECKUX cUCTeM. DHU3MUecKkre, aluIOTPOTIHYECKUE IIeTIH, MTPUMEPHL.

25.  lloremnmometrpus. OmpenmencHue W TeopeTHdeckoe oOocHoBaHue. [Ipsmas  TOTEHIIMOMETpHSI.
IloTeHImOMeTpHYECKOE TUTPOBAHHE.

26. HepaBHOBECHBIC AIIEKTPOAHBIC IMPOLECCH. OJEKTPOIU3 M €ro OCHOBHBIE 3aKOHBI. HampsbkeHue mpu
anektponuse. [lepenanpsokenue npu anexTponuse. [loTennnan pasmoxxenus (Beimenenus). llepenanpsoxenne
Ha DJIEKTPOJE.

27. Tunsl anekTpoxuMuueckux cucreM. [Ipocteie, cnoxknbie xumuueckue nenu. [Ipumepsl. Boipaxkenue 3.1.c. 11
BOJOPOIHO-KUCIOPOIHOIO AJIEMEHTA.

28. Tumsl 2MeKTPOXUMAYECKIX CUCTeM. KOHIIEHTpallmOHHbIE LIETN IIEPBOTO, BTOPOTo poja. [Ipumepsl, BeIpakxeHus
JUTst 3.71.C. Bripaskenue 3.1.c. 11 anemenra Jlanuens-SIkoou.

29. HepaBHOBeCHBIE 3JEKTPOAHBIE TPOIECCHl U WX OTIMYUS OT PABHOBECHBIX. ODJIEKTPOIHAS MOJSPH3ALIHSL.
[onsporpadwusi.

3agaun no «KosanonaHoit xumum»
YroObl BbI3BaTH Koaryisinuio 10 mz ruapozons cynbduaa mbimbsika (I11), motpeboBanock B KaxIoMm ciydae
npuwuth 0,25 mn 2 H. pactBopa NaCl, 1,3 mz 0,01 1. pactBopa CaCl, u 2,76 mr 0,001 n. pactBopa AICI;. Kakoit
3apsii UMEIOT YacTULIbI 3071517 UeMy paBeH MOpor Koaryisuy Kaxa0ro 3JIeKTpoauTa’?
70 (NaCl); 0,85 (CaCl,); 0,902 mmomns/n (AICI5)
50 (NaCl); 0,65 (CaCly); 0,092 mmomnb/n (AICI;)
MOJIOKUTEIILHBIN
OTpULIATEIbHBIN

Jns xoarymsmuu 10 az 300151 runpokcuna xenesa (I11) B kaxxaom ciryaae Obuto godasieno 1,05 mz 1 H. pactBopa
KCl, 6,25 mn 0,01 H. pactBopa Na,SO, u 3,7 mz 0,001 H. pactBopa Na;PO,. Onpenenure: a) moporu KoaryssiiyH,
0) 3aps yacTHI] 307151, B) OTHOIICHHUE KOATyIUPYIONIEH CITOCOOHOCTH UOHOB.

150 (KCI); 15 (Na,SO,); 2,25 mr-sks/n (Na;PO,);

105 (KCl); 6,25 (Na,SO,); 0,37 mr-3ks/1 (Na;PO,);

IMopor koarymsauun 0,01 M pactBopa K,Cr,O; mo OTHOIIEHHIO K 30JI10 OKCHAA amoMHHUS paBeH 630 mmons/i.
Omnpenennute KOMUYECTBO AIEKTPOIUTA, HE0OX0oAnMOe Aist Koaryssiuuu 10 awr 3Toro 307s.

6,3 cm’

12,4 c™®

[Moporu koarynsuu 3IIeKTPOIUTOB Juist 30718 cynbduna Mbimbsika (111) paBabr: Cy,cr = 60 mmons/, CMgc12 = 1,44

mmoan/n, C aic, =0,1 mmonw/n, CNaZSO4 =29,3 mmonwv/n. Onpenenute 3aps rpanyit 30 cyiabduaa meibsika (111)

Y OTHOIIIEHNE KOATryJIMPYIOIIel ClIOCOOHOCTH HOHOB.
MTOI0KUTEIbHBINA

OTpULATEIbHBII

1:14:300

1:7:200

Onpenenute sHepruto ['m66ca Gy MOBEPXHOCTH Kamelb BOASHOTO TyMaHa Maccod. m = 4 T npu 293 K, eciu
HOBEPXHOCTHOE HATSKEHHE BOABI G = 72,7 MJIx/M%, mmotHOCTE Boasl p = 0,998 r/cm’, aucnepcHoCTh wacTun D =
50 MM,
87,41 Ix
125,3 Ik

PaccuuraiiTe ONHYI0 TOBEPXHOCTHYIO SHEPTHUIO 5 T OMYNILCHH OeH30J1a B BOJie ¢ KOHIEHTpauued 75 % (macc.) u
aucnepcHocThio D = 2 mxm™ npu temmneparype 313 K. ITnotHocTs Genzona mpu 5Tol Temmepatype p = 0,858
r/cM’, moBepxXHOCTHOE HaTsKeHne o = 32,0 MJK/M?, TeMrepaTypHbIi KOO(POUIMEHT NOBEPXHOCTHOIO HATKEHHS
oensona do/dT = — 0,13 mJ[x/(M* K).

3,81 Ix

5,62 JIx



PaccuwuTaiiTe jaBlIeHHe HACHILIEHHBIX HApoB p HaA Karisamu Boasl ¢ aucnepcHocthio D = 0,1 mpu temmeparype
293 K. JlaBneHre napoB BOJbI HaJ| TNIOCKOW MOBEPXHOCTHIO MPH 3TOH TeMreparype p, = 2338 [la, IoTHOCTH BOJBI
p = 0,998 r/cm?, moBepxHOCTHOE HaTsHKEHME BOIbI 6 = 72,7 MIDK/M.

3786 I1a
2875 I1a

Onpenenure ko3duuuent auddy3un D U cpeHeKBaAPATHUHbIA CABUT || YACTHIIBI THAPO30IS 32 BpeMs T = 10

C, €CIU paanyc YacTuibl » = 50 HM, TeMnepaTypa omnbiTa 293 K, BA3KOCTb cpensl ] = 107 Ma-c.

12,42 MkM
9,26 MKM

Onpenenure paanyc YacTHIl TUIAPO30Jis 30JI0Ta, €CIU IOCJIEC YCTAHOBICHHS AU(PPY3MOHHO-CEAUMEHTAIIMOHHOTO
paBHOBecus ripu 293 K Ha BeicOTE /2 = 8,56 CM KOHIIGHTpAI[US YaCcTHUI] U3MEHSETCS B e pa3. [[1oTHOCTh 3010Ta p =
19,3 r/em®, mnotHocts Boasr 0, = 1,0 r/em’.

3,98 M
6,32 HM

[ToTok cBeta ¢ mmuHOW BONHBI A = 528 HM, mpoxomas depe3 smynbcuio CCly, B Bome TommuHON cimost [ = 5 ¢,
ocnabisieTcsl B pe3yabTaTe CBETOpPACCEsIHUS B JBa pasa. PaccumTaiite paauyc 4acTHIl TUCTIEPCHON (a3bl, eCiiu ee
obvemHoe coxepxkanue C, = 0,8 %, mokaszarens mpenomnenus CCly 1, = 1,460, Bomger 7, = 1,333. Cser

paccemBaeTcs B COOTBETCTBHHY ¢ YpaBHEHHEM Partest n ocnabisiercs mo 3akoHy byrepa — Jlambepta — bepa.
25,6 HM
22,3 HM



IIpumep nadopaTopHbIX 3aHATHI (4, 5 cemecTp)

JIABOPATOPHASA PABOTA Nel

OINPEJAEJIEHUE TEIIVIOTBI PACTBOPEHUS COJIU. OIIPEJEJIEHUE TEIIJIOTHI
OBPA30OBAHMSA KPUCTAJUIOTUIAPATA

Henn pa6orsl. 1. O3HAKOMUTECS C KAIOPUMETPUIECKHM METOIOM M3MEPEHHS TETUIOBBIX 3(h(PeKToB.
2. OnpenenuTs TeIIOTY PAaCTBOPEHHUS COJTH.
3. OnpenenuTs TEIIOTY 00pa30BaHUs KPUCTAJUIOTHPATOB U3 OE€3BOAHOMN COJIH.

[Ipu pacTBopeHMH cOJNM B BOJE, TaK K€ KaK W MpH JAPYTMX HW3MEHEHUSIX COCTOSIHUSI BEIIeCTBa,
HaOroaeTcst MO0 MOTIIONIeHKE, JTHO0 BBIICTICHUE TEIIOTHL. V3yueHneM TeroBbix 3QQeKToB, TPOUCXOASIINX C
BEILLECTBAMHU, 3aHUMAETCA HayKa TepMOXUMUs. B OCHOBE TepMOXMMHH JEKHUT OTKpHITHIM B 1840 r. akan. I'. W.
I'eccom 3aKOH, COTJIACHO KOTOPOMY Meniogou 2¢ghgexm peaxyuu 3a8Ucum moabKo Om HAYANbHO20 U KOHEYHO20
COCMOAHUY peazupyroujux 6eujecme U He 3a6Ucum om moeo, Kakum nymeMm OHU Nepeuwiiu Om 00H020 COCMOSAHUSA K
opyeomy. 3akoH ['ecca siBisieTCsl BIOJHE CTPOTMM TOJBKO ISl MPOLECCOB, MPOTEKAOIIUX IPU IMOCTOSHHOM
JTABJICHUH (B 9TOM CiTydae TeTutoBoi 3peKT paBeH AH dHTaNBIHNA) WX IPH TOCTOSHHOM 00beMe (TOra TEeIUIOBOH
addexT Oymer paBeH (). 3mech W B cleAyromeld paboTe MbI OyIeM paccMaTpHBaTh TEIIOBBIE 3(PQPEKTH mpu
MOCTOSIHHOM 00Beme Q.

[Ipu moMoImyM 3TOr0 3aKOHA MOKHO PAacCUUTaTh BEIMUYMHY TEIJIOBOro 3(d(dexta mpeBpalleHus BEIeCTBa
TaMm, IJie HEBO3MOXKHO TPOU3BECTH TOYHOTO MPSMOTO U3MepeHHs. Hampumep, pH MOMOIIX TPSMOTO U3MEPEHHS
TPYIHO OTNPEESIUTh TOYHO BEJIMUYMHY TEIUIOTHI 00pa30BaHUsI KPUCTAJUIOTHIPATOB, TaK KaK peakius o0pa3oBaHHs
KPHCTAUIOTUAPATOB M3 OE3BOAHOTO TBEPAOrO BEIECTBA W BOIBI HAET OBICTPO TOJNBKO BHayaje, MOKa HE
NPOpearupyoT ¢ BOJOH MOBEPXHOCTHBIE CJIOW KPHUCTAJUIMKOB OE3BOIHOIO BEILECTBA, a 3aTE€M PEAKLHs CHIBHO
3aMeJUIAeTCs U JI0NTo He 3akaH4yuBaerca. Kpome Toro, mpoiiecc OCNOXKHAETCS pacTBOPEHHEM BEIECTBA B BOJIE.
OpHako TpH TIOMOUIM OCHOBHOTO 3aKOHa TEPMOXHMHH MOXHO ONpPENENUTh TEIUIOTY 00pa3oBaHHS
KPUCTAUIOTUApATa, €CIM HW3MEPUTh TEIUIOTY PpAacTBOpPEHUs O€3BOAHOW CONMM M TEIUIOTY pPacTBOPEHUS
KPUCTAUIOTUAPATa ¥ U3 NEPBOM BEJIMYHUHBI BBIYECTh BTOPYIO:

0= Obess — Opucr- (1

[Ipu pacTBOpeHUM CONM B BOJIE MPOTEKAIOT OJHOBPEMEHHO JIBa Mpolecca:

1) paspyleHHe KpUCTAIIMYECKOH PELIeTKH BEINEeCTBA M IUCCOLMAIMS MOJICKY] HAa HMOHBI, NIPH 3TOM

MPOUCXOAUT MOTTTOMICHNUEC TCIVIOTHI B KOJIMYCCTBE, paBHOM Ql ,

2) TuApaTanysi MOHOB; IIPH 3TOM BBLIENISIETCS ONPEIEIICHHOE KOJIMYECTBO TEIUIOTHI, paBHOE (,.
TemoTa pacTBOPEHHUS COJIM paBHA anreOpanvdeckoi cymMMe TeroBbIX 3P (EKTOB ITHX IBYX MPOIECCOB:

Qpacms = QZ * Ql .

ITosToMy BemiecTBa, oOnafaroLIe NPOYHON KPUCTAIUIMYECKON PELIETKOM M cabo THMApaTHPYIOLIUECs B
pacTBoOpe, pacTBOPSIIOTCS C IMOTJIONIEHHEM TEIUIOTHL. BelecTBa k€ ¢ HEMPOYHOW KPUCTAIUIMYECKOW PpEIIeTKOi,
oOpa3yrolliue B pacTBOpE CHJIBHO T'MIPAaTUPOBAaHHBIE HOHBI, HAalpUMEp HOHBI BOJOPOJA WIM THUAPOKCHA-HUOHBI,
PacTBOPSIIOTCA C BBIACICHUEM TETIIOTHI.

Tennora pacTBOpeHHs BEIECTBA YBEIWYMBAETCS C YBEJIMYEHHEM KOJIMYECTBA PAacTBOPUTEI,
npuxojsauierocss Ha 1 Monb pactBopsieMoro BemiecTa. Ecim xe Ha 1 Monb BemecTBa npuxoautcs 6oiee 100-300
MOJIb PAacTBOPHUTENS, TO JanbHeimiee pa30aBleHHE pacTBOpa OYEHb Cl1a00 HM3MEHSET BEIMYHHY TEIIOTHI
pacTBOpeHusI.

Tennomoii pacmeopenus NPUHAMO  HA3bIGAMb  KOAUYECTNBO — MENIOMbl,  NO2IOWarowelica Uiy
8vI0eNAIOWEUCST NPU  PACBOPEeHUY O00HO020 MOJSL Gewecmsda 8 MAaKoOM KOIUYecmee pacmeopumens, Koz20d
OdanvHetiuee e2o0 000asieHUe He CONPOBOAHCOAENC USMEPUMBIM MENI08bIM 3P HeKkmom.

Ipunanie:xxHocTH 15 padoThl. CTCKISTHHBINA COCY ¢ MEITaIKol niu cocyn Jproapa Ha 0,5 11; cTakaH Ha
0,5 1; Tepmomerp bekmana; ammyna Jjisi CONM; CTEKIISTHHAS MMalovKa; aHaJIUTUYECKUE BECHl; papdopoBas CTyIKa;
TEXHUYECKHUE Bechl; mecounble yackl Ha 1 mua; KNOs; CuSO,-5H,0; 6e3Boanas CuSO;,.

Onucanue mnpudopa. /[l onpeaeneHus TEIIOTHI PACTBOPEHHMST COMM  MOXKHO BOCIOJIB30BATHCS
kaopumetpoM (puc. 1). B cocyn ptoapa I emroctsio 500 mut Ha mpoOke 3 yKpersitoT Tepmomerp bekmana 4 u
npooupKy 5 (amrtyiry, puc. 2) AJisi COIHM CO CTEKITHHON NalOuKoi 6. PacTBOp mepeMeniuBaroT MEIIalKom 7.
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Puc. 1. Cxema kamopumerpa: Puc. 2. Ammyna co CTeKISTHHOM
1— cocyn Jlptoapa; 2 — mratuB; 3 — npoOKa ¢ MAJ0YKOM JJIsL COJIU U PACTBOPOB KUCIOTHI WK
oTBepcTusaMu; 4 — repmomeTp bekmana; 5 — HIEI0YH.

amIrynia; 6 — CTeKJIsIHHas NaJloyuka; 7 — Melajka.

Onpenenenne NOCTOSIHHOM Kanopumerpa. [t pacdera TeroBoro 3¢ dexra nporecca, IPOTEKAIOMIETO B
KaJIOpUMeTpe, HEOOXOIMMO 3HATh IOCTOSHHYIO KaJOpPHMETpa, T.€. KOJUYECTBO TEIUIOTHI B KaJOPHIX, KOTOpOe
TpeOyeTcs Uil HarpeBaHHs KaJopUMeTpa ¢ TEPMOMETPOM, MELIAJIKOW, MpoOupKoi, Bogol u conbio Ha 1°C. [nsa
Harpesanus Ha A ¢ motpebyercs:

A
o= Ht @

V
rae Q — Temiora pacTBopeHus coiu; V' — Koam4ecTBO oM, MOk, A¢ — HaliJlecHHOE W3MEHEHHE TEMIEPaTyphl B
KajopuMmeTpe; K — MOCTOSIHHAS KaJlOPHUMETpa.

[locrosnnyio kamopuMeTpa K MOXHO ONpENEeUTh 10 WU3BECTHOW TEIUIOTE PACTBOPEHHUS KAaKOW-HUOYIb
COJIH, HAIIPpHMEP T10 TETJIOTE PACTBOPEHUS HUTpaTa Kajus. /i1 3TOro TImaTenbHO pacTHpaloT HUTpAT Kaius (5—7 1)
B (hapdoposoii crynke. B3pemmBaror (¢ TouHocThio g0 0,01 T) mycTyto aMIyiay ¢ nmalodkol (puc.2), HACHITAIOT
TyJa OKOJIO 5 T' COJIM M CHOBA B3BELIMBAIOT. M3 pasHOCTH Macc HaXoIIT MAaccy CONU. B3BemMBAIOT CTEKISIHHBIN
cocyn [proapa / (6e3 mpoOku) ¢ TouHOCTHIO A0 0,1 T Ha TEXHWYECKUX BecaX W HAIMBAIOT B Hero okoio 300 mm
JTUCTUJUTMPOBAHHOM BOJIBI, MMeroiel Temnepatypy 18°C. CHoBa B3BEIIMBAIOT COCY/ C BOJOW U IO Pa3HOCTH Macc
HaXOJST Maccy BOJBI.

3aKkphIBaIOT KaNopuMeTp (CTEKIIIHHBIA cocya /) MpoOKOM W YKpeIUIsioT B Heill TepMmomeTp bekmaHa,
MEIIAIKy W aMITyJIKy C COJIBIO (pHC. 2). 3aTeM OIpeaesatoT TeMIlepaTypy CHadaia BOJIBI, a 3aT€M PacTBOpa COJH
npyu oMoy tepMomerpa bekmaHa. YunThIBasi, 4TO pacTBOPEHHWE HHUTpATa Kalus MPOTEKaeT C MOTJIOMIEHHEM
TEIIOTHI, TepMoMeTp bekMaHa HacTpanBalOT TaK, YTOOBI MEHUCK PTYTH HAaXOJIWJICS B BEPXHEH €ro yacTu.

st ygeta TerurooOMeHa KaJIoOpuMETpa € OKPYKAIOIIEH Cpemoil M OonpeAesieHus WUCTUHHOTO W3MECHCHHUS
TEMIIepaTypbl BO BPeMsl OIbITa BECh KAIOPUMETPUIECKUH MPOoIece ACTUTCS Ha TPH MEPUOJIA:

1) MpEeABAPUTEIBHBIN MEPUOT, TPOAOIKAIOIINICS 5 MUH;

2) TJIABHBIN TIEPHUOJI — IPOLIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTETBHBIN PO — 5 MUH.

[TomemmBas Bomy B KalOpHMETpe, HAONIONAIOT 3a TEMIEepaTypod, KOTOpas HM3MEHSETCs BCICICTBHE
TemooOMeHa ¢ OoKkpykaromed cpenoil. Korma m3meHeHus temmneparypbsl B KaKIble MOJIMUHYTHI CTaHYT IOYTH
OJIMHAKOBBIMH, T.€. KOTJa YCTAaHOBHUTCS PaBHOMEPHBIN XOJ TEMIEpaTyphl, AT €€ OTCUETHl ¢ TOYHOCTHIO IO
0,002°C B TeueHue 5 MHH, Yepe3 Kakable MOAMHUHYTHL. [locie 3Toro pazdouBaloT MatovKoil aMIIylly C COJBIO TakK,
4yToOBI BCA COJIb BBHICHINANAach B BOAY, M, pa3MelIMBas pacTBOp, HAaOMIOJAIOT 3a M3MEHEHHEM TeMIIepaTyphl
(rmaBHBIN HEpHO), IPONODKAs OTMEYaTh 3HAUCHMS €€ TaKUM e criocoOoM, Kak M pasbpuie. Eciu temneparypa
MajaeT O4eHb OBICTPO W TPYAHO HAOMIOJATh 32 THICAYHBIMH W Jake COTBHIMH AOJSIMH Tpaayca, TO €€ MOXKHO
OTCUMTHIBAaTh (PETHCTPUPOBATh) C MEHbBIIEH TOYHOCTBIO (10 JecAThIX nojed rpaxyca). Ecnm mo kakoif-mmbo
NPUYHMHE OTCUET BOOOIIE HE OBbLI MPOU3BEACH, TO MPH 3allUCH CTAaBUTCSA 4epTa. DTO HY)KHO JeJIaTh MOTOMY, YTO




NPOITYCK OTCYETa TEeMIepaTyphl 0e3 OTMETKH IMOBEIET K COKPALICHUIO MPOMEXYTKa IJaBHOTO MEpHona, a 3TO
OTPAa3UTCs HA BEJIMYMHE MONPABKH Ha TEIJIOOOMEH KAJIOPUMETPA C OKpYXKarouel cpenoil. OKOHUYaHMEM TIIaBHOTO
MepHo/a M HayajioM 3aKIIOUUTENBHOTO MPHUHATO CUMTATh YCTAHOBJIEHWE BHOBb PAaBHOMEPHOI'O X0/a M3MEHEHUS
TeMIepaTypsl. B 3aKiIrounTeNbHOM NEpHOE TeMmIepaTypa OTMEYaeTcs Tak k€, Kak M B IpeABapUTEIbHOM, — B
TE€YCHHE 5 MUH.

Jna pacdera TOYHOTO HM3MEpEHHs TEMIIEPATyphl PAacTBOPEHUS COJHM BHUEPYMBAIOT HAa MHJIIMMETPOBOM
Oymare rpaduk, rae Ha ocu aOCIHMCC OTKIAABIBAIOT BpeMs, a Ha OCH OpAMHAT — M3MEHEHHs TEMIIepaTyphl 3a
kaxaele 0,5 muH. Ecnm coegnHuTh HaleHHBIE TakuM OOpa3oM TOYKH, TO Ui MNPEIBAapUTEIBHOIO U
3aKIIIOYUTEIHFHOTO MEPHOOB MOJIYJaIOTCs ABE HAKIOHHBIE TPAMbIE, HAKJIOH KOTOPBIX OYIET 3aBHCETh OT Pa3HOCTH
TEMIIEpaTyp MEXAY KaJJOPUMETPOM U OKPYXKaroLEed cperoil.

IlpumepHast nuarpamma (rpaduk), KOTOpash MOXKET IONYyYUTbCs, NpUBEAEHa Ha puc. 3, rae AB —
MpeABapUTEIbHBIN epuol, BD — rnaBHbld U DC —3aKITIOYUTENbHBIN.
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Puc.3. 3meHeHune temmnepaTypsl BO BpEMEHH

BBuny Toro, 4To BO BpeMs mpolecca IPOUCX0AUT 0OMEH TEIUIOTOM MEXIY KAIOPUMETPOM U OKPYXKAIOLIEH
Cpenoif, HeOoOXOAWMO CHAENaTh COOTBETCTBYIOIIYIO TOMPAaBKYy, YTOOBI IOJYYHUTh HW3MEHEHHE TEMIIEPaTyphl,
BBI3BAHHOE  pAacTBOpEHHMEM coiau. I 3TOro  MpOJODKAIOT  JIMHUIO, COENUHSIOUIYI0 — TEMIIEpaTypy
NPEABapUTEIBHOIO MEPUO/a, BIIPAaBO, a JIMHHUIO 3aKITIOYUTEIBHOrO MEpuoja — BIEBO (IIYHKTHPHBIC HpsIMbIC Ha
rpaduke). Ha cepemune rnaBHoro mnepuona B Touke C TPOBOJAAT MPSIMYIO, MapajlieNlbHYI0 OCH OpAHMHAT, JIO
TepeceueHus ¢ MyHKTUpHOM uHuei. Pacctosuue [\ f Mex iy Toukamu repeceueHus OyieT PaBHO HCIPABIECHHOMY
M3MEHEHUIO TEMIIEPaTyphl B PE3yJAbTaTe PACTBOPEHHS COJIH.

Onpenenus 3Hadenue [\ ¢ , BBIYMCIIAIOT IOCTOSHHYIO KAJOPUMETPA 110 YPABHEHHIO:

_ Q pacmev
A @)
rae Qoene — M3BECTHAS TEIIIOTA pacTBOpenus comu; V  — kommdectso comu, Monb; A ¢ — HalileHHOE M3MEHEHHE
TEMIIEPATypPhl B KAJIOPUMETPE B Pe3y/IbTaTe PacTBOPEHHUS Coid. JIJii HUTpaTa Kaius TEIIOTa PACTBOPCHHS IPU
18°C paBHa:
Opacs = —35,62 xJIx/Momnb = —8,52 kkan/mMob

Onucanue padoThI

Onwvim. J1ns onpeneneHus TEIUIOTHl THAPATALMHA COJM HEOOXO0ANMO ONpPENeNIUTh TEIUIOTY pacTBOpeHHs 1
MOJTb O€3BOIHOI CONM W ee Kpuctautoruapara. [Ipy HaxOXAEHWU MOCIEAHUX TETUIOT HEOOXOIUMO OIPENenTh
M3MEHEHHe TeMIIepaTyphbl MPH PAaCTBOPEHHH OIpeAeJeHHON Macchl coyid. Tak Kak NMPH BBIUYMUCICHUH TEIUIOTHI
pactBopenus (popmyiia 2) mMpUXOIUTCS TOJIL30BaThCS MOCTOSIHHOM KajJOpUMETpa, KOTOpas MPEACTaBisIeT coOo
KOJIMYECTBO TEIIOTHI, HEOOXOMUMOM JIJIsl HarpeBaHUs Kajmopumertpa Ha 1°C, To Maccy BOJIBI BO BCEX OIBITaX HAJO
B3SITh TAKYIO XK€, KaK [P OIPEAEIECHUN IOCTOSHHOM Kanopumertpa, T.e. 300 r.

CobupatoT npubop, kak ykazaHo Ha puc. 4. OTBEIIMBAIOT NMPUOIUZUTEILHO § T U3MEIBUYCHHOTO MEIHOTO
Kylmopoca ¥ MOMEIAIOT €ro B NpoOHpKy (amiyiny). Beruaucnsior, ckonbpko 0e3BomHON conn a (T) ¥ Bomsl b (T)
COIIEPKUTCS BO B3SITOM HaBecke. B mpenBapuTenbHO B3BemIeHHBIH cTakaH HammBaoT 300 T BOABI M CHOBA
B3BemmnBaT ¢ TouHocThio 10 0,1 r. Tak Kak pacTBOpeHHE MEIHOTO KyImopoca MpPOTEKaeT C IOTJIONICHHEM



TEIUIOTHI, TO TePMOMETp bekMaHa HacTpaWBarOT Tak, YTOOBI MEHHCK PTYTH HaXOAWJICS B BEpXHEW YaCTH IIKAIbI.
BeraBnstor mpoOupky (ammyidy) € CONBI0 B KPBHIMKY cocyda. OmpenensioT W3MEHEHHS TeMIIepaTyphl B
NpeABapUTENbHBINA, TJIABHBIH W 3aKIIOUMTENBHBIN TepuoJsl W U3 Tpaduka (puc. 6) HaXOAAT HCHPABICHHOE
M3MEHEHHUE TeMIIepPaTyphl IIPH PACTBOPEHHUHU COJIH.
9-10 r pacTepToro B MOPOIIOK METHOTO Kyropoca oMemarT B (GaphopoBYIO YalllKy M HArpeBaloT IPH
MMOMEIINBAHUH /10 TeX IOp, IMOKa He MOIy4UTCs OeNbIid Mopomok 0e3BoaHoi comu. IlocnenHioo mepechmaoT B
npoOupPKy, KOTOPYIO ceiuac ke 3aKphIBalOT pe3nHOBOM mpoOkoif. Ilocne oxnaxkaenus: OepyT HaBecKy O€3BOTHOMN
COJIH, PaBHYIO @ (T), U ONPEACISAIOT U3MEHEHUE TEMIIEPaTyphl, KaK ONMCaHO BhILIE, IpH pacTBopeHuu ee B 300 T
BOJBI.

[lpuHrMass BO BHMMaHHE, YTO TPU PACTBOPEHHH CylbdaTa MeAM TEIUIOTa BBIAENSETCS, TEPMOMETp
bexmaHa HacTpauBalOT TaK, YTOOBI MEHUCK PTYTH TEPMOMETpA HAXOAWICS B HIKHEH YacTH IIKaJIbL.
Ilo HaiineHHOW BeNWYMHE MOCTOSHHOM KamopumeTrpa K W pe3yiapTaTaM OMNbITa BBIYUCIAIOT TEIUIOTY
pacTBopeHHUst OE3BOIHOM COJM U €€ KPUCTAJUIOTHApATa 1mo GpopmyIe:

At
Qpacme - KT

4)

YroObl MOXHO OBUIO CPaBHUTH CBOU Pe3yJbTaThl TEIJIOTHI PACTBOPEHHS CO CIIPABOYHBIMU JIAaHHBIMHU,
CJIEZIyeT BBIYUCIUTD KOJIUYECTBO BOJBI (MOJIb), IpUXOsineiics Ha 1 MOIb couu.
Temnory o6pazoanus Q KpUCTAIOTHApPATA U3 O€3BOTHON COM BRIYUCIISIOT 0 ypaBHEHHIO (1):

Q = Qﬁese - Qrcpucm

PopMa 3a1ucu pe3ynbTaToB

KNO;

CuSO,

CU,SO4' SHzo

»
»

»

»

»

Macca mmycToii mpoOupku

IPOOHPKH € COJIBIO
conu

cocyna Jproapa (&)
cocyna ¢ Bojok (g, )
BOIBI (2,—g1)

W3mepenns (uaTepBan 0,5 MuH)

10

»
»
»
»
»

Temmnepartypa BozbI

pactBopa KNO;

BOJIbI B Ka&JIOPUMETPE
pactBopa CuSO4

BOJIBI B KaJIOPUMETpPE
pactBopa CuSO4x SH,O

Beranciouts TCIUIOTY O6pa30BaHI/I${ KpucTauioruapara u3 6C3BO,Z[HOI\/’I COJIN.

Otyer o paGore. 1. Cphenath uepTex cxeMbl Kanmopumerpa. 2. CocraBuUTh rpaduk H3MEHEHHUS
TeMIepaTypsl BO BpeMeHH. 3. BBIYHMCINTH MOCTOSHHYIO KajJOpHUMETpa U TeMIlepaTypy pacTBOpeHHs cond. 4.

KonTpoabHbIe BONPOCHI

B uewm 3aknrodaeTcs pU3NYECKUN CMBICT OCHOBHOTO 3aKOHA TEPMOXUMUU?
B kakux cirydasx IpuMEHSIOT OCHOBHOM 3aKOH TEPMOXHWMUU ISl pacdeTa TeIIOBEIX AP ¢eKToB?

Uto HaA3BIBACTCS TEILIOTOM PacTBOpPCHUs BCH_IGCTBa?

1
2
3. Kakwe mporiecchl IpOoTeKaroT MPH PaCTBOPEHUH COJH?
4
5.

B uem 3akmrouaercs KaJIOpI/IMeTpI/I‘{CCKI/Iﬁ METOA UBMCHCHUS TCIIJIOTHI paCTBOpCHI/IH?
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JlaGopaTtopHasi padora 2.
CINEIU®HUYECKHAN KUCJIOTHO-OCHOBHOM KATAJIN3. ONPEJAEJEHUE KOHCTAHTBI
CKOPOCTHU HHBEPCHUHU CAXAPO3bI

Heas paGoTsi: OnpenennuTs KOHCTAaHTY CKOPOCTH WHBEPCUH caxapa IpH JaHHOH TeMIepaType.

OcnoBbl Teopuu. [lpu peakuun ruaponmza TpocTHHKOBOro caxapa (I) obpasyrorcs rmokoza (II) u
¢dpykroza (1II):

C12H22011 + HZO - C6H1206 + C6H1206
I I 1l

Bce Tpu BemecTBa 001a1al0T ACHMMETPUICCKAM aTOMOM YTJICPOJIa U SIBJISIOTCS ONITHYECKH aKTUBHBIMHU.
BonHbril pacTBOp TPOCTHHKOBOTO caxapa BPaIaeT IIOCKOCTh MOJIIPU3AIMHA TIPOXOIAIIETO CBETa BIIPaBO, PAaCTBOP
MPOAYKTOB peakiuu — BieBo. [lo Mepe TeueHus peakiuu IpaBoe BpalleHHE CMEHseTcs JieBbIM. [loaTomy
MIPUBEIECHHYIO PEAKIINIO Ha3bIBAIOT UHBEpCHEH (oOpaleHnem).

st u3ydeHns ckopocTu WHBepcHH 00bIuHO OepyT 10—20%-HbIil BOJHBII pacTBOP TPOCTHUKOBOTO caxapa.
B nocnennem ciaydae B 100 T pactBopa cogepxurcs 20/342 = 0,06 moinb caxapa u 80/18 = 4,44 monb Bojsl. Korna
peakuusi MpOXOIUT CrojiHa, BoAsl BMecTo 4,44 Monb octaercsa 4,38. KoHueHTpauusi BOAbl MEHSETCS HACTOIBKO
HE3HAYHUTEIHHO, YTO MOXKHO CUMTATh €€ TOCTOSHHOM. [103TOMY peakiiusi mpoTeKaeT 1o MepBOMY HOPSIIKY, XOTS B
HEH y4acTBYeT 06d POAa MOJIEKYIL.

Eciu mopsaok peakiMu TIOHWKEH BCIEACTBHE W30BITKA OJHOTO W3 pEareHToB, TO TOBOPSAT O
TICEBIOOPSIKE, HITH JIOKHOM TOPSIKE, PEaKITUH.

I'unponu3 TpPOCTHUKOBOTO caxapa B HEUTPATHLHOM BOJHOM PACTBOPE MPAKTHUECCKH HE HIIET: €T0 YCKOPSIOT
npuOaBJICHUEM B KauyeCTBE KaTajiu3aTopa CHIBHOW (TO €CTh XOpOIIO HMOHH3UPOBAHHOHN) KHUCIOTHL KoHCTaHTY
CKOpPOCTH peakiu K BBIYUCISAIOT M0 YPABHEHUIO:

K= ng@.
I C
Ecian uMcXoQHOE KOJMYECTBO pPEardpyroIIero BENIECTBa paBHO (¢, a K MOMEHTY | B peakU{I0 BCTYIAET €ro
KOJIMYECTBO, paBHOE X , TO TOCIIETHEE YPABHEHUE MPUBOIUTCS K BUIY HITH

2,3 a
k= 22g 4 (1)
T a- X
rae Co =a, C=a- X. ]lna BelpakeHHs OTHONICHHS KOHIIGHTPAIHMil B HEM IOIb3YIOTCS CBONCTBOM

ONTUYECKON aKTHBHOCTH PacTBOPOB.

Kak wu3BecTHO, 3NEKTpUUECKUE KOJIeOaHUs ECTECTBEHHOI'O CBETa IMPOMCXOIAT BO BCEX IUIOCKOCTSX,
MPOXOAMINX Yepe3 cBeToBoH Jy4 (puc. 1). Komebannusa monspu30BaHHOTO CBETa MPOUCXOIAT TOJBKO B OJHON M3
Takux Tockoctel. [11ockocTh, meprneHAnKyaspHas K IUIOCKOCTH DJIEKTPUYECKUX KoJeOaHWU IMOJIIPH30BAaHHOTO
Jyda (M TarxKe MPOXOSIIas Yepes JIyd), Ha3bIBaeTCsl IUIOCKOCTBIO MOJSIPH3ALHH.
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Puc. 1. PacnipocTpaHeHune 31eKTpoOMarHUTHBIX KOJIeOaHuit
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Puc. 2. Cxema nonspumerpa:
1 — ICTOYHWK CBeTa; 2 — CBETOPMIBTP; 3, 4 — MOJIAPU3ATOPHL; J — TpyOKa C pacTBOPOM;
6 — aHanmu3arop; 7 — mkana; 8§ — oKymsp.

IIpu nponyckaHuM NOJISPU30BAHHOIO CBETA CKBO3b PACTBOP ONTUYECKU AKTUBHOI'O BELIECTBA IIOCKOCTh
HOJIAPU3aLMHU TIOBOPAYMBAETCS. YTOJI BPAIIEHUS IUIOCKOCTH TONApH3auu (KpaTko — yron Bpamenus) 0 cBssan ¢

KOHLIEHTpawueii ¢ u TonmuHoi ciiost [ pactsopa cootHomenuem: 0 = 1 [(1 ]Cl .

Benwuuna [0 ] npu ¢ = 1 r/mit u [ =1 nm HaswBaercs YAEJIbHBIM BpalleHHEeM. 3HaKU + U — OTBEYalOT
COOTBETCTBEHHO NPABOMY M JIEBOMY BpallleHHI0. Y TpocTHHKOBOro caxapa (I = +66,55°, y rmokossl [0 ] =
+52,56°, y ppykroser [0 ]=-91,9°.

VYron BpalieHHs CMECH ONTHYECKH aKTHBHBIX BELIECTB INPEICTABISIET CO00H anreOpanveckyro CyMmy
YIJIOB BPAILEHUs OTICJIBHBIX BEIIECTB (CBOWCTBO aANTUBHOCTH YIJIa BPAILEHHUS CMECH).

VYron BpalleHHsl JaHHOTO pacTBOpa OIPENESIIOT C TOMOILIbI0 mossgpumerpa. CylIecTBEHHBIMH €ro
qacTsIMH (pUC. 2) SBISIOTCS MOJsApU3aTopsl 3, 4 n ananuzatop 6. [lonspuzaTopom 1 aHaIM3aTOPOM CITYXKaT HPU3MBI
Hukonst (HMKOIM), KOTOpBIE JYUIIE BCEro MPOIYCKAIOT CBET, MOJIPU30BAaHHBIA B INIOCKOCTH, MEPIEHANKYIISIPHON
TUIOCKOCTH TJIABHOTO CEYCHHS MPHU3MBI (TNTIOCKOCTH TIABHOTO CEUEHUS IMPOBOAT Yepe3 ONTHUECKYIO OCh KpHCTaslia
Y MaJarolui JIy4; ONTHYECKas OCh — JII00ast 0ch, NapaieNbHas KpUCTAIIOrpaguecKoi), U He TPOITyCKalOT CBET,
MOJISIPU30BaHHBIN B IJIOCKOCTH INIABHOT'O CEYCHUSI.

Ecnu rnaBHBIE cedyeHHs B MpHU3Max MOJAPH3aTOPa M aHAIM3AaTOpa yCTAHOBJIEHBI MapauIebHO (HUKOIH
MapajuIeibHbl), TO CBET, MOJISIPU30BAHHBIN MOJIAPHU3ATOPOM, HpoiineT depe3 aHanu3atop. Ecnu riaBHbIE cedeHus
NEePIeHINKYIAPHBl (HUKOJIM CKPELIeHBI), TO CBET IOTacuTcsl aHaiau3atopoM. llpm aApyrux B3aUMHBIX
PacIlONIOKEHUAX TIJIABHBIX CEYCHHH MHTEHCHBHOCTb CBETa MEHSAETCS OT Hynsd 10 MakcumyMma. OOBIYHO
MOJISIPU3ATOP COCTABIAIOT M3 ABYX Npu3M Hukoms. OpgHa u3 HUX 3 MOKpBIBAaeT BCE IMOJIE 3pPEHUS, HaOI0AaeMoe
gyepe3 OKylsip §, a BTopas 4 — ero HoJOBHHY. [ 1aBHOE cedeHue 3TON MPU3MBbl YCTAHOBJIEHO O] MajbIM yIJIOM
(<3°) mo OTHOIIEHHIO K TJIABHOMY CEYEHHUIO OOJbINoi mpu3Mel. [Ipu3ma aHanmm3aTopa MOXET BpaIIaThCs BOKPYT
onrtuydeckoi ocu npudopa. Ilpu ee BpareHN H3MEHSETCsl OCBELIEHHOCTD I0JIS 3PEHUSL.

Ecnm ycTaHOBUTH IIIaBHOE CEYEHHE MPU3MBI aHAIM3aTOPa MEPIEHIUKYISIPHO TTIABHOMY CEYEHHUIO OOJIBIIONHN
MPU3MBI MTOJISIPU3aTOPa, TO TOJOBUHA MOJIsl (OTBEYAIoIast CKPEIICHHBIM IPU3MaM) CTAHOBHUTCS TEMHOMU. Jlpyras ke
MoJIOBMHA OyneT Ooyiee CBETNION, TaK KaK HaJW4We MajoOd MPU3MBI NPEMsATCTBYET CKpemieHwuio. Ecim Bpamats
aHaM3aTop J0 3aTEMHEHHS ITPOTUBOIIOJIOKHON CTOPOHBI TOJIS, TO OCBETUTCSI IEepBast MoJ0BHHA. MOXHO TOOUTHCS
U IPOMEXYTOUYHOM OAMHAKOBOM OCBEIEHHOCTH o0oux mosieil. Torna ycTaHOBKY CUMTAIOT HYJIEBOM: HEOOIbLION
MOBOPOT aHaNIM3aTopa B Ty WIM HHYIO CTOPOHY 0OOpa3zyeT B MOJe 3peHHUs] MOJyTeHb (OTCloJa M Ha3BaHHE
MOJIIPUMETpa ATOTO THIA — TOJYT€HEBOI). B cuily 4yBCTBUTENBHOCTH IJIa3a K KOHTPACTy HYJIEBYIO YCTaHOBKY
MO’KHO BOCIPOHM3BECTH C XOPOIIEeH TOYHOCTBIO.

Ecnu mocne ycTaHOBKH HYJIEBOT'O MOJIOXKEHUSI IOMECTUTH MEXKITy MOJISIPU3aTOPOM M aHAIM3aTOPOM TPYOKY
5 ¢ pacTBOPOM ONTHYECKH JIEATENBHOTO BEUIECTBA, BpamaroiuM Ha yroia ( , To mosButcs noiyreHb. YToObI
BEPHYTHCS K HYJIEBOMY IIOJIOKEHHIO, CIEIyeT NOBEPHYTh aHanmu3arop Ha Takoit sxke yron ( . Dror yron
OTCUMTHIBAETCSI C TOMOIIBI0 HOHMYca ¢ TOouHOcThio A0 0,1° Ha mKame 7, mepeABHrarolielcs MpU BpalleHUU
aHanmuzatopa. VctouHuk cBera / JOKEH ObITh MOHOXpoMaTHuyecKMM. [Ipu monb3oBaHMM O€JIBIM CBETOM
YIOTPEOISIOT CBETOPMIBTP 2, 0OBIYHO COCTABIISAIONINI YacTh MOJISIPHUMETPA.

CymecTByIOT ¥ ApYrue THUIBI MOJSPUMETPOB: B HUX IOJ€ 3PEHUS COCTOMT M3 TPEX 4YacTell WM IBYX
KOHLIEHTPUYECKUX YacTei. YCTPONHCTBO ATHUX MOJSIPUMETPOB NPHUHLMIHAIGHO HE OTIMYACTCS OT ONMCAHHOIO. Y
HEKOTOPBIX MOJSIPUMETPOB (CaxapuMeTphl) Ha IIKaJie HEMOCPEACTBEHHO MOKa3aHbl KOHIIEHTPAUd TPOCTHUKOBOTO
caxapa.

Bbinosinenune padorsl. [IpurotoBnsioT pacTBop caxapa HyXHOHM KoHIeHTpauuu. O0beM pacTBOpa A0JIKEH
B 2—3 pasza mpeBBIIaTh 00BbEM MOIIPUMETpUIecKoil TpyOku. Ecnmu pactBop MyTHBIH, ero ¢punbTpyror. Haxomsar
HyJIeBO€ TOJIOKEHHEe aHaiu3aTopa. i 3Toro ycTaHaB/IMBAIOT C MOMOIIBIO aHAIM3AaTOPa SICHO BUJUMYIO PAa3HHILY
OCBELICHHOCTH ABYX Hoied. 3areM, Bpallas aHaIu3aTop, AOOMBAIOTCS ypaBHHMBaHHs OCBeUIeHHOCTH. HyxHas



PE3KOCTh  HM300paKEHHS JOCTUTACTCSl BBIIBMIKCHHEM OKyNsipa W YCTAaHOBKOHW WCTOYHHMKA CBeTa Ha
COOTBETCTBYIOIIICH BBICOTE M PACCTOSIHUU OT moJisipuzaropa. OTCUET Ha IIKaje MPOU3BOIAT C MOMOIILI0 HOHUYCA.
[Mponomxkasi Bpamath aHaIU3aTOP, MPUBOIAT YACTH IOJIS K SICHO BUAMMOM MepeMeHe ocBemeHHocTH. [locne aToro
BpalleHWEM B MPOTHBOMOJIOKHYIO CTOPOHY BHOBH NPHBOAST YacTH MO K OAWHAKOBOH OCBEUICHHOCTH H
3amUCHIBAIOT oTcueT. IloBTOpeHueM 3THX AeicTBuil (3—5 pa3) moOWBAIOTCS XOPOIIEH CXOIUMOCTH OTCUETOB (C
TouHOCTHIO 70 +0,1°), ocie yero GepyT 3a HYJIEBOH OTCUET Cpe/iHee M3 MONIydeHHBIX 3HaueHui. [lpu aTom Hynb
HIKaJibl MOKET M HE COBMNAJaTh C HyJeM HOHWyca. Pa3Huma, T.e. OTCUET MO MIKaje B 3TOM Cilydae, MpeACTaBiIsIeT
co0OH HMHCTpyMeHTaIbHyI0 TonpaBky ( .. 3HaK NONPaBKM CYMTAIOT IOJOKHMTEIBHBIM, €CJIM HyJdb HOHHYyCA
PacCIiojio’)K€H B IMOJIOXKUTCIIBHOM HAIIPaBJICHWMU OT HYJIA MDIKaJIbL. WUctunnepie Yrijibl BpallC€HHA IMOJIY4YaroTCHd
BBIYUTAHUEM WHCTPYMEHTAIILHON TIONPABKH (C ee 3HaKOM) U3 TIOIy4eHHBIX 0Tc4eTOB. Croco0 OTCUeTa ¢ IIOMOIIBI0
HOHHUYCA SICEH M3 pHC. 3.
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Puc. 3. OtcueT no HOHUYCY

YucTyro NoJIsIpUMETPUIECKYIO TPYOKY CITOJIACKMBAIOT W HAMOJHSIOT UCCIEAYEMBIM PaCTBOPOM; JUIS 3TOTO,
JiepKa ee BEepTUKAIbHO, 3aIOHAIOT TaK, YTOOBI 00pa3oBajics BBITYKIBIH MEHHCK. 3aTeM COOKY HaJIBUTAIOT CyXOe
MOKPOBHOE CTEKJIO ¥ HABHHYHMBAIOT MPIKUMHYIO 000iMy. [Ipr 3TOM cienst 3a Tem, 4ToObl B TPyOKe He ocTaiics

v '
Oonpmoil mysslpex Bosmyxa. IlpucyrctBue ero Mmemaer HaOmrogeHusM. Ompenenstor yron Bpamenus

pacTBopa; KaKk yKa3aHo BBIIIE, OH MTOJIOKHUTENEH (IIPaBbIii).

[locne 3Toro B 1Be KOMOOYKH HAIMBAIOT U3BECTHBIE OOBEMBI PACTBOPOB caxapa V. M CHIBHON KHUCIOTHI Vi
HY)KHOW KOHLIEHTpanuu. BeigepkuBaioT 00e koiboukm 10-15 MuHYT mpu TemmepaType oOmbiTa (B BOISHOM
TepMocTaTe), MOCJe Yero CIMBAIOT U MEPEMEITNBAIOT 00a pacTBOpa, MepenBas U3 KOJIOOYKH B KOJIOOUKY. MOMEHT
CMEIICHMSI OTMEYalOT Mo 4YacaM (C TOYHOCTHIO 10 1 MMH); 3TO — MOMEHT Hayaja peakuuu. EMy oTBeuaer
navanenbii yron 0 , = (0 "= a,)V , rae V- o6bemuas gons pactsopa caxapa: V = v./(v, + v,).

OnopoXHEHHYIO OT pacTBOpa caxapa MOJISIPUMETPHUYECKYI0 TpyOKy 2-3 pas3a crojJacKuBalT 3—5 mi
MOJTy4YeHHONH CMECH, 3aTeM 3allONHSIOT €€ 3TOW CMEChI0 M TePMOCTaTHPYIOT. sl 3TOTO MOJISPUMETPHUYECKYIO
TpyOKY BBOZSAT B My(Ty, Yepe3 KOTOPYIO HENPEPHIBHO MPOMYCKAIOT BOAY U3 TepMmocTara. HykHyro Temmneparypy
TakuM 00pa3zoM moxaaepxkuBaioT B npezaenax +0,1°. Eciu Takoe ycTpoHCTBO OTCYTCTBYET, TPYOKY MOTPYKalOT B
BOJSIHON TEPMOCTAT U BBIHUMAIOT €€ OTTyZa Ha BPEMs H3MEPEHHs yIJia BpalleHusI.

N3mepenns npousBOJAT Yepe3 ONpeieIeHHbIe IPOMEXKYTKH BPEMEHU: B Hadajle PeakIMM — uepe3 KaxKable
5-10 muH, B koHIE — 4epe3 15-30 mun. Bo BpeMsi u3MepeHuil peakiust B TpyOKe MPOAOIDKAETCS, TaK YTO MpHU
HECKOJIBKMX H3MEPEHUSIX HE MOTYT IIOJYYHUTHCS OAMHAKOBBIE OTCYETHI. [lJIi BO3MOXXHO IIOJIHOTO YCTPaHEHHUS
BIIMSIHUAS ATUX TOMEX Ha Ka4eCTBO M3MEpPEHWH, HYXKHO IMPOU3BECTH HEOOXOANMOE KOIHMYECTBO OTCUETOB (2—3) 3a
40-50 c. OTo ynmaercs, ecnu TeXHHKa pabOTHI C MOIAPUMETPOM XOPOLIO OCBOCHA IIPU YCTAHOBKE HYJS W OIpe-
JeJIeHH KOHLIEHTPALUU pacTBOpa YUCTOro caxapa. HyxHo OpaTh cpenHee 3HaUeHHE U3 BCEX OTCUETOB M OTMEYaTh
CpETHMIA U3 MOMEHTOB BPEMEHH TIEPBOTO U MOCIICTHETO OTCUETOB (C TOYHOCTHIO 10 1 MUH).

WHuBepcust caxapa Tpu KOMHATHOM TeMmIepaType 3aKkaHYMBaeTcs (B 3aBUCHMOCTH OT KOHIIEHTPALUU
KaTanu3aTtopa) 3a 1-5 cyrok. OgHako ee MOXHO OBICTpO foBecTH A0 koHna mpu 60-70°C. [losTomMy oTAEIbHYIO
MOPIIUIO PEAaKIMOHHOW CMECH 3apaHee IOMENIalT B TepMocTaT c Temreparypoir 60-70°C (He BbIIEe, BO
n3bexxanue paspyiieHus caxapa) Ha 30—40 muH. CMech HarpeBarT B KOJIOOUYKE C JJIMHHON M Y3KOH IEHKOH, Ha
KOTOPOH OTMEYaIOT ypOBEHB KUAKOCTH. [locie oxiaxkaeHus 10 TeMIepaTrypsl OmbITa B KOJIOOYKY JOJIHBAIOT IO
METKH JTUCTUITIMPOBAHHON BOJBI TOH K€ TEMIIEpaTyphl (Tak KaK HEKOTOPOE KOJIWYECTBO BOABI HCHAPSAETCS, OTYETO
M3MEHSETCS] KOHIIEHTPALHs pPacTBOPa).

[Mosy4eHHbIH TakuM 00pa3oM MpeAeIbHbIN (KOHEUHBIH) yrou BpamieHus 0 , OymeT OTpUIaTeIbHBIM, TaK

KaK B pacTBOPE HAXOMAATCS TJIHOK03a M (DPYKTO3a, BRI3BIBAIOIIAS JICBOE BpalllcHHE. BCAKUN MPOMEKYTOUHBIN yroi
BpALICHUS ONPEACIIETCA TEM, UTO B PACTBOPE COJAEPIKATCS BCE TPU BEILIECTBA.
[lonoxum, 4TO B MOMEHT #; OCTalach HENPOMHBEPTUPOBAHHOW MHOJS caxapa );. YToJl BpallleHH

onpezensercs 3Toi noneit u pasen d ). C npyroii CTOpPOHBI, IO MPOIYKTOB HHBEPCHH cocTaBisieT 1 — yi. B

KOHIIE PEaKIMK yroJ BpaIlleH st THX MPOyKTOB Ol 6b1 paBeH (I, , a B MoMeHT ¢, on pasen 0 , (1- ;).



B Cuily aAAWTUBHOCTHU YroJl Bpall€Hud B MOMCHT q

Vi = (al_aw)/(a()_aw)'
AHaJIOTHYHO, B MOMEHT &: ¥, = (@, =0, )/(@ -0 ).

paBeH

alzaoyl+aw(1_yl)’

OTKyHa:

OueBHIHO, KOHIIEHTpAllMM HENPOMHBEPTUPOBAHHOIO caxapa B MOMEHTHI f; M &, PaBHBI CyV; U ).

[TosTOoMy Ha ocHOBaHWH ypaBHeHus (1):
22303, a,-a
K= 1
L=t a,-a

0

[

Ecmm nonoxute 0 | = 0  mputy, =0ud , = 0, nput, =, 1o:
2303, a,-0a,
K= 1 (2)
t a,-a,

DToit mocneaHe GopMyIIoN clieyeT MoIb30BaTHCS IS pacdera K.

Bce yrael BBOIAT C MHCTPYMEHTAJIbHOM MONpaBKoil. HCTpyMEHTaNbHYIO MOIPaBKY CIIEAyeT BBOAUTH B

ciydae, Korja oHa npessimaet 0,2°.

3ananus

1. Omnpenenuth KOHCTAaHTY CKOPOCTH HWHBEPCHUH caxapa Mpd JaHHOM TeMIeparype.
KOHLICHTpAIUIO caxapa B JAHHOM pacTBope uepe3 2 4. Beruucnute, 3a kKakoe BpeMs UHBepcus mpoiaetr Ha 50%.

2. Ompenenuth KOHCTaHTY CKOPOCTH B 3aBUCHUMOCTH OT KOHIICHTpAIlMd MOHOB BOJOpOJa (KaTalW3HpOBAThH

pEeaKInio CUIBHON U c1aboil KUCIOTON MpY OHOM M TOH K€ KOHIICHTPAIMH WM CUIBLHON KUCIOTOM MpHU

JIBYX KOHIICHTPAIUAX ).

Brruncinurts

3. HaiiTi sHepruto akTHUBAIMK pEaKIMi WHBEPCHH (HAa OCHOBAHWHM M3MEPEHUS CKOPOCTH PEaKIU! TP JBYX

TeMIiepaTypax).

®opma oTueTa
TEMITEPATYPA veeeuevieeeeiiieeeirteeeetee e et eeestteeeetteeesabeeeesseeeessseessassseeesssssnsnnnns °C
HucTpyMeHTanbHas HompaBKa 0 ,= ..o

'
Vron BpameHus pacTBoOpa caxapa 0 () =.......c.cccccoveiviriniiiniieciceeeeeenns

Hauanensrii yron BpameHus cMecH 0 () = ...

MOMEHT CMEIIEHUS ..... 4ac.... MHUH.
No Bpewms Bpewms ot | Haii- Yron o, ¢ O - Olso lg(o - o) K Ax
IPOOBI aCTpPOHO- Havajga | JIGHHBIA | TIONpaB-
MHYECKOe | peakiuu | YTou o KOH
{, MUH
1
2
o0 o = o= Oo - O=... lg(ao - 0e) | Kt Ax=...

Tpadmxu: (o - a)=At); 1g@, -, )= f(?).
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2. llpaktukym 1o Qusudeckol W koimowmHoN xumuu: YdueOHoe mocobue (byrpeeBa E.B. m ap.). — M.:
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3. EsctparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®usnueckas u xojongHas XuMus: Y4ueOHHK. — M.:

Bricmas mixoia, 2015.



JlabopatopHnas padora 3.
N3MEPEHHME ITIOBEPXHOCTHOI'O HATA’KEHUS PACTBOPOB I1AB

Henau padorsl. 1. O3HaKOMIIEHHE C METOJaMU U3MEPEHUS MOBEPXHOCTHOIrO HaTskeHus. 2. [loctpoenue
M30TepMBI TTIOBEPXHOCTHOTO HAaTsKeHHs pacTBopa [IAB 1o skcrieprMeHTanbHBIM TaHHBIM.
N3mepenne MOBEPXHOCTHOTO HATSHKEHUS KUIAKOCTEH, OTIPEICIICHIE 3aBUCUMOCTH IIOBEPXHOCTHOTO
HATSDKEHUS. YUCTBIX JKUJIKOCTEH OT TEMIIEPATyphl, pacueT MOJHOM MOBEPXHOCTHOM SHEPTUH U e
COCTaBIISIOIIHX.

Bonpocsr:
1. Yto Takoe MOBEPXHOCTHOE HATSKEHUE U, B KAKUX €IMHUIAX OHO M3MEepsSeTCs?
2. Kak 3aBHCHT MOBEpXHOCTHOE HATSHKEHHE OT MPHUPOJIBI BEMIECTBA, 00Pa3yIOIIET0 MOBEPXHOCTh
(MEXMOJIEKYISIPHOTO B3aUMOIEHCTBUS)?
3. Kakue MeTo/ipl UCTIONB3YIOTCS JJIs OTIPEAETICHNUS TOBEPXHOCTHOTO HATSXKEHUS KUAKOCTEH?
3. Ha yemM ocHOBaHO M3MepeHHe MOBEPXHOCTHOT'O HATSKEHUS JKUIKOCTEH METOI0OM KalMLIISIPHOTO
TTOTHSITHSI, METOZOM HanOOJIBITIETO TaBJICHUS ITy3bIpbKa Bo3ayxa (MeTon Pebunaepa), MeToaoM
OTpBIBA KOJIBLIA M CTAJIATMOMETPHUUECKUM METOAOM?
4. Kak u mouemMy 3aBUCHUT IIOBEPXHOCTHOE HATSHKEHHUE TEJ OT TEMIEepaTyphl?
5. ITo xakoMy ypaBHEHHIO MOXHO PACCUHMTATH MTOJTHYIO TOBEPXHOCTHYIO SHEPTHIO?

N3MEPEHUME NOBEPXHOCTHOT' O HATAKEHUSA PACTBOPOB ITAB METOJ1IOM
HAUWBOJIBIHIET'O JABJIEHUS B ITY3bIPBKE

KpaTrkue Teopernuyeckue moJioxeHusi. MeTo | 3aKII09aeTCs B TOM, UYTO 4Yepe3 CTEKIISHHBIN KamwuIsp B
JKUJIKOCTh BBIIYBaeTCs IMy3bIPEK BO3AyXa. Tak Kak IOBEPXHOCTHOE HATSHKEHHE €CTh paboTa 0Opa3oBaHHS WM
paspylleHusl eIUHMIBI IOBEPXHOCTH, TO YCWIME, 3aTpadyeHHOE Ha Pa3pblB IUICHKH MY3bIpbKa, OyOeT
IPOMOPLHOHAIBFHO [TOBEPXHOCTHOMY HATSKEHHMIO. DTO YCHUJIME ONPEAEIIeTcs] TeM HauOoibIIuM aaBieHueM (P),
IIpU KOTOPOM IY3BIPEK OTPBIBAECTCS OT Kamwuisipa. B MOMEHT OTpbIBa My3bIpbKa BBHINOJHIETCS CIEAYyIOIIee
PaBEHCTBO:

P=PF, .t P (1)
rae P, — THApOCTAaTHYECKOE JaBJICHHE CTOJI0A KHUIKOCTH B KalTUILISIpE:
P.=h,-p)g )
rae h — T J'Iy6I/IHa HOpr)KCHI/ISI KaHI/IJ'IJ'ISIpa B JXKUIKOCTB, p 2 Pl — IINIOTHOCTHU COOTBETCTBCHHO XHUIKOCTHU H

HACBIIICHHOT'O 1Mapa; g — YCKOPEHHE CBOOOIHOTO MMaICHMS.
Kanumsipaoe nasiienue P , IEACTBYIOLIEE HA BOTHYTYIO IOBEPXHOCTh HKHUAKOCTHU:
p =2 (3)
R
rie 0 — MOBEpPXHOCTHOE HATsSHKEHHME; R — pajilyc Kalmuuisipa, paBHBIH B MOMEHT OTpBIBA Iy3bIPbKa Pajuycy
KPUBHU3HbI ero MMOBCPXHOCTH.
Ecnu KaIlmuJJIAP TOJBKO KaCca€TCsa IMOBEPXHOCTHU KHUJAKOCTH, TO MOXXHO IIPUHATH, YTO h = 0, CJICO0BAaTCIBHO,

Pmﬂp =0 , ¥ TOT1a

20
P-= . 4
R (4)
Orcrona
g = RP/2. (5)

3HadyeHne R MOXXKHO paccuuTaTrh MO0 AaBJICHUIO PO , IPU KOTOPOM IMPOUCXOAUT OTPLIB ITY3bIpbKa BO3yXa C

JAAaHHOI'0 KallnJijigpa, COIIPUKaACaroIerocsa co CTaHI[apTHOfI JKUJKOCTBIO, MOBEPXHOCTHOC HATAXKCHHUC (U 0 ) KOTOpOfI

XOpOoUIO N3BECTHO:

Torna:



o= = . S5a
2w b (52)
g 0 -
Ecin 0003Ha4nuThL P K 10
0
g =KP. (6)
CxeMa yCTaHOBKH MPECTaBICHA HA puc. 1.
4
Ll t a2
iy B 5
l_r:ll
PI/IC. 1 CXCMa YCTaHOBKI/I JJIA onpeneneHI/m HOBCpXHOCTHOFO HATAXKCHUSI MECTOAOM HaH6OHBHIeFO JaBJICHUA
ITy3bIpbKa

Cocyn 1 ¢ uccnegyemMoi KHIKOCTBIO COEIUHAETCS] ¢ HICTOYHUKOM Pa3psKEHUS] — BOJSHBIM 3)KEKTOPOM 2.
JaBneHne u3MepsieTcsl HAaKIOHHBIM MaHoMeTpoM 3. Bo Bpemst paGoThl B cOCyle Hall MOBEPXHOCTBHIO JKUAKOCTU
CO3/1aeTCs pa3psLKEHHE B pe3ysbTaTe TOTO, YTO M3 KEKTOpa MCTEKaeT BOJa, a HaJ KamWIIIPHBIM KOHUYHMKOM B
TpyOke 4 naBneHue aTMocdepHOe, 3TO NMPUBOAUT K TOMY, YTO uYepe3 TpyOKy 4 3acachlBaeTcsi BO3AyX W Ha
KallWJUIIPHOM KOHYMKE ee oOpasyercsi BO3IYIIHBIH Iy3blpek. I[Ipn mocTmkeHuM ompenesieHHOH pa3HOCTH
nasnennii (A P) nporcxomut oTpbiB 00pa30BaBIIErOCs My3bIPbKA:

AP = P_ BlTMﬂ
rae P — noka3aHus MaHOMETpa B MOMEHT OTpbIBAa IIy3bIpbKa; P, — IOKa3aHUSA MaHOMETpa IpU aTMOC(hEepHOM
naBieHuu. Eciau Py, IPUHATH 32 TOUKY OTCUeTa (HYJIeBOE 3HAYSHHE IIKAJIbI), TO
AP= P,
rae P — MakCUMallbHOE JaBJICHUE Ta30BOTO My3bIPbKa.

TakuM 00pa3oM, MPOCTHIM YMHOXKeHHEM K Ha 3HaueHHE MOKa3aHWs MaHOMETpa MOJYYaloT BETHYUHY

MOBEPXHOCTHOTO HATSXKEHUS MCCIEeyeMOil )KUKOCTH
0. .= KP.

Bennunny K, kak ObUIO CKa3aHO BBIIE, ONPEENSIOT OKCIEPHUMEHTAIbHO, HCIONB3yd B KauecTBe

CTaHJApPTHOH JKMAKOCTH JMCTUUIMPOBAHHYIO BOJY, ITOBEPXHOCTHOE HaTshkenue Kotopoi (0 H,0) XOpOLIO

HU3BCCTHO:

K= Uﬂ‘
P H,0

Ipu6ops! n peaktussl. 1. [Ipucop Pedunnepa. 2. BonsHoit 3xekTop. 3.ManomeTp. 4. MepHbIe KOOI Ha
50 cm® — 8 mit. 5. Mepnas nunetka. 6. Mccnenyemsie ITAB (1o ykaszanuro npenogasatens). 7. JIMCTUIIIMPOBaHHAS
BOJA.

Ilopsinox BbINOTHEHUs PadOTHI.

1. B cocyn npubopa PebGunnepa HaIMBAaIOT JUCTUUIMPOBAHHYIO BOJY. E€ JOMKHO OBITH CTOJIBKO, YTOOBI
KallWUIIPHBIN KOHYMK TPYOKM TOJNBKO Kacajlcs >KUAKOCTH. M30BITOK XKUIKOCTH OTOMPAIOT depe3 KalWUIIPHYIO
TpYOKY, KaK 3TO A€NaeTcsl IPY MCIIOIb30BAHUH ITUIIETKU.

2. lpucoenunstor npudop PeOuHoepa K MCTOUYHMKY Bakyyma, AJSl 3TOTO HAJEBAalOT HA €ro marpyOok
PE3HHOBYIO TPYOKY, HAYLIYIO OT BOJSHOTO 3KEKTOpa.

3. OT™MeUaroT HyJeBOE TTOKA3aHHUE MTKATBI MAHOMETPA (Pyry).

4. TIpoBepsIIOT TePMETUIHOCTh YCTAaHOBKU. JIJIT 3TOTO TOHKOW CTPYHKOH CIIMBAIOT BOIY W3 BOJSHOTO
KEKTOpa, MOoKa B COCYAE HE HAa4YHYT BBIACNATHCA Iy3BIPbKH BO3AyXa. Torzma KpaH 3)KEKTOpa 3aKpbIBalOT U
yOeXXJaroTcsl, 4TO B TEUCHUE 2-3 MUHYT CO3JaHHOE B COCYZE pa3pekeHUE COXpaHsIeTcsl (AKUIKOCTh B MAaHOMETPE HE
omyckaetcs). Eciiu naBneHue B cocyne NoHMxaercs (T. €. HeT FePMETUYHOCTH), TO HaJI0 00paTUTHCA K J1a0OpaHTy.

5. PerynupyrooT cinuB BOABI M3 KEKTOpa Tak, 4TOOBI B MUHYTY oOpaszoBayiochk 2-3 my3blpbka. Hemnb3s
JOITyCKaTh 00pa30BaHUsl yCTOWYMBBIX I'PO3IBEB MEJKUX ITy3BIPHKOB MJIM CIMIIKOM MEAJICHHOE MX 00pa3oBaHHeE,
3TO BIMSET Ha TOYHOCTh M3MepeHus. IIpn oOpa3oBaHuM Iy3bIpbKa AABICHUE IIOCTEIIEHHO HAPACTaeT, JOCTUraeT



MaKCHMyMa, TIPH OTpPbIBE ITy3BbIPbKa PE3KO IMaJaeT M CHOBA ME/JICHHO HapacTaeT NMpH 0Opa3oBaHHUH CIICTYIOIIETO

ny3bIpbKa. JlaBneHne oTphIBa IMy3bIphKa COOTBETCTBYET MAaKCHMAJILHOMY ITOHSATHIO )KUAKOCTH B MaHoOMeTpe (P).
6. [IpousBosT 5 3amMepoB 1 GepyT cpennee u3 Tpex nocieauux (£,.0), 1Ba nepBbIX 3aMepa He YUUTHIBAIOT.
7. PaccunThiBaroT KOHCTaHTY cocyaa (K) mo dhopmyme:

K=o

Fepo

rae 0 , — MOBEpXHOCTHOE HATSHKEHHE BOJIBI IPU JaHHOIH TemmnepaType (Tabi. IIpunoxeHns).

8. B mepubix konbax Ha 50 cm® roroear 8 pactBopos ITAB 3amaHHOi KOHUEHTpauuu (IO YKa3aHHIO
MIPeToaaBaTes).

Tabmuma 1
Hcxoanbie NaHHbIC U PE3YIbTAThl DKCIIEPUMEHTA
Tol‘llle'd: =
q 0
No ¢, MOJIB/AM’ IToka3zaHusi IKaJIbl MAHOMETPA, MM K g,
2

p-pa A B, B F, b P, = (P+ P+ P)/3 Jx/M
H,O

1

2

8

9. U3mepsitotr P Ui UCCeyeMbIX PacTBOPOB, KaK 3TO OBUIO CAENAHO JUIS BOJbI, HAYMHAS W3MEPCHHE C
Haubosee pasbaBieHHOro pactBopa. llepen W3MepeHHMSAMH COCYJ TIIATENBHO OMOJACKHBAIOT HCCIEAYEMBIM
pactBopoM. B xoze Bcex M3MepeHHH CleaaT 3a TeM, 4TOObl HYJIEBOE IMMOKa3aHHe MaHOMETpa (TOYKa OTCueTa)
OCTaBaJIOCh HEU3MEHHBIM.

10. PaccunThIBaIOT MOBEPXHOCTHOE HATSKEHUE UCCIIEAyeMbIX PacTBOpoB 1o (opmymne: 0 = KP,, .

11. [lomrydeHHbIe JaHHBIEC CBOISIT B Ta0HITy 1.

ONPEJEJIEHUE 3ABUCUMOCTHU BEJINYNHBI IOBEPXHOCTHOI'O HATSKEHUSA ’KUJIKOCTHU
OT TEMIIEPATYPbI

BenuunHa NMOBEPXHOCTHOTO HATSXKEHHS 3aBUCHUT HE TOJBKO OT MPUPOABI KMAKOCTH, HO TaKkXke H OT
temreparypsl. C TOBBIICHHEM TEMIIEpaTypbl TOBEPXHOCTHOE HaTsDKEHHE yMeHblnaercs. HaOmromate 3Ty
3aBUCHMOCTbH YIOOHO TpH oMoy npudopa Pedunmepa.

N3MmepeHne TOBEpXHOCTHOTO HaTsDkeHHMs Mo Meromy II. A. PebuwHmepa ocHOBaHO Ha TOM, YTO B
UCTIBITYEMYIO JKUAKOCTD OIYCKaIOT BEPTUKAIBHYIO TPYOKY € KaNMJUIIPHBIM KOHUYMKOM, Yepe3 KOTOPBIN POIyBaIOT
BO3AyX. M3MepsioT naBieHue P, pU KOTOPOM M3 HMXKHETO KOHIA TPYOKM OTHENSIOTCS My3bIpbKH Bo3myxa. Uem
Oosnblie MOBEPXHOCTHOE HATSKEHUE MCIBITYEMOH JKUIKOCTH, TEM OoJbllee JaBleHHe TpeOyeTcs Ui OTAeNCHHS
My3bIpbKa BO3/yXa.

Takum 00pazom,

0 =KP, (7
rae 0 — BenMyMHA MOBEPXHOCTHOTO HATSDKEHHs; K — MOCTOSIHHAs MpuOOpa, KOTOpas 3aBUCHT OT pajmyca
KalJUIIPHOTO KOHYMKA TPYOKH. JlaBlieHne B MOMEHT OTPBIBA ITy3bIPbKa U3MEPSIOT MAHOMETPOM.

YroObl onpenenuTh KOHCTAaHTY KalWUIAPa, B KAUEeCTBE MCIBITYEMON KHIKOCTH OepyT cHadaia HIKOCTb,
MOBEPXHOCTHOE HATSHKEHHE KOTOPOH M3BECTHO, HApUMEp AMCTH/UIMPOBAHHYIO Boxy. Ecim m3meputs mpu 3ToM
MaKkCHMaJbHOE JIaBleHne Py B MOMEHT OTphIBa ITy3bIpbKa, TO KOHCTAaHTa Mprbopa OyneT paBHa:

5

BoruncnuB koHcranty no ¢opmyne (8), HaXoIIT BEIMYMHY MOBEPXHOCTHOTO HATSHKCHUS! WCIBITYEMOM
KUJIKOCTH NIPU PA3IUYHBIX TEMIIEpATypax.

Ipunaane:xxHocTu A padoThl. AcupaTop IJIs CO3/[aHUS BaKyyMma; IIHUpOKas MpoOWpka ¢ OOKOBBIM
OTPOCTKOM M TNpOOKOI; cupTOBOM MaHOMETp co Iukajoi; crakaH Ha 800—-1000 mur; crakan Ha 400-500 mu;
tepmometp (g temmeparyp 10-100°C) ¢ penenusamu B 0,5°C; mTaTUB ¢ MIMPOKOM JANKOH U MOJBEIINBAHUS
acruparopa.



Omnucanne npubopa I N3MEPEHUs MOBEPXHOCTHOTO HATsHKEeHUs 1Mo MeTony Pedunnmepa. [Ipubop (puc. 2)
COCTOWT W3 CTEKJISTHHOTO cocyna / ¢ OOKOBOi#l TpyOKo#l 4, K KOTOpo# mpumnasH MaHoMmeTp 5. BepxHee oTBepctue
cocyna | TJIOTHO 3aKpBHIBAIOT MPOOKOH 3, uepe3 KOTOPYK MPOXOIUT CTEKISHHAs TpyOka 2 C OTTSHYTHIM
KaIlWUIPHBIM KOHIIOM. V30THYTHIN KOHEI[ TpyOKH 4 MPOIYCKAIOT Yepe3 MpoOKy, TUIOTHO 3aKPHIBAIOIIYIO0 BEpXHEE
oTBepcTHe acmupartopa 6. s HarpeBaHHs >KHIKOCTH B COCYIE IO JKEIAeMOW TeMIIepaTypbl €ro MOTPYKaloT B
OOITBITION cTaKaH ¢ BOJOM (HA pUCYHKE HE TTOKA3aHO), B KOTOPOM ITOICPKUBAIOT TPEOYeMyI0 TeMIIEpaTypy.

Puc. 2. TIpubop as1st H3MEpeHuUs HOBEPXHOCTHOTO HATSDKEHUS o MeToy Pebunaepa:
1 — cocyn; 2 — TpyOKa ¢ KamwUIApHBIM KoHIoM; 3 — mpoOka; 4 — OokoBasi TpyOka; 5 —MaHOMETp; 6 —
acrupaTop; 7 — KpaH; § — yamika.

Onucanue padoThl

Onvim. AcniupaTop HamoJHAIOT BOAOM M MO HEro MOJCTaBJIAIOT Yalmlky 8. B Hawane omblTa )KMIKOCTH B
000X KOJIEHAX MAHOMETPA JI0JDKHA HAXOMUTHCS Ha OJIMHAKOBOM YPOBHE. B cocyn / HanuBaroT Ha '/, €ro BBICOTHI
JTUCTHJUTMPOBAHHYIO BOJY, BCTABISAIOT MPOOKY 3 M YCTaHABIMBAIOT TPYOKY 2 Tak, 4TOOBI KamWJUIAPHBINA KOHEIl ee
OKa3aJicsi HE3HAYUTEIHHO HIDKE ITOBEPXHOCTH BOABI B cocyne /. [lomcTaBngroT cTakaH ¢ HarpeBaeMoil BOAOH Tak,
4yTroOBl cocyn / ObLT HOTPY)XKEH B HEro HAmoJIOBHHY CBOeH BBICOTHL. Ilocne Toro kak jkejgaemasl TeMmieparypa
YCTAHOBUTCS, OTKPBHIBAIOT KpaH / acHHpaTropa HacTOJIBKO, YTOOBI 4epe3 KamujuLip TPYOKH 2 My3BIPbKH BO3IyXa
BBIPBIBAJIMCH OJUH 32 JPYTHMM CO CKOPOCTBIO, JOITyCKAroIled MOJCYET UX. YCTaHOBUB OIPENEICHHYIO YacTOTY
o0pa3oBaHNs My3BIPHKOB, IPOU3BOJAT [0 MAHOMETPY HE MEHEe TPeX OTCUETOB MaKCUMAaJIbHOW Pa3HOCTH YPOBHEM.
BBIBOAST cpeHIOI0 BENUYHMHY U3 3TUX OTCUETOB (Po). 3aKpBIBAIOT KpaH 7 U NPOBEPSIIOT TEMIEPaTypy B CTakaHe ¢
HarpeBaeMoil Bozxoil. HaxonmsaT B Tabmuue (CM. NPHIOXKEHHE) BEIUYMHY ITOBEPXHOCTHOI'O HATSXKEHUS BOJBL,
COOTBETCTBYIOILYIO Temmeparypy onbiTa. Ilo ¢opmyne (8) BEUUCIAIOT mOcTosHHYI0 K Kamwuisipa TpyOku 2 Juis
JTAHHOTO Tprdopa.

BoumnBatoT Bomy M3 cocyma [, BBICYHIIMBAIOT €ro M TpyOKy 2; HaJMBalOT B COCYI BMECTO BOJBI
WCCIIeyeMYI0 KHJIKOCTh, TPEABAPUTEIILHO OIOJIOCHYB €10 cocyn / m TpyOky 2. HarpeBaroT Bomy B cTakaHe 0
30°C, moAacTaBIAIOT cTakaH moxa cocyn I/ W B TedeHue 10 MUH pa3MENIMBAIOT B HEM BOJAY MEIIAIKOW, YTOOBI
JKHUIIKOCTB B cocyle / Harpenach 0 TOH ke TemrepaTypbl. [IpuBoasT B neiicTBue acnupaTop, U3MEPSIOT Pa3HOCTh
YpOBHEH /7 B MaHOMeETpe, KaK OBbIIO yKa3aHO BBIIIE JJISl TUCTHJUIMPOBAHHON BOBI, W, TOJCTaBHB 3HauUeHHE K,
BBIYUCISIOT 110 hopmyrie (7) BENMMUMHY MOBEPXHOCTHOTO HATSDKEHUS IUIst uccneayeMoit xuakoctd mpu 30°C. To
3K€ caMoe MOBTOPSIIOT npu TeMmepatype 40, 60, 80°C.

JlaGopaTtopnas padora 4.
DJIeKTPOKUHETHYeCKHe CBOICTBA KOJJIONIHBIX PACTBOPOB

Heaun pa6orpi. 1. O3HakoMieHHE ¢ siBJIeHHEM dyekTpodopesa. 2.0mpeaeneHue CKOpPOCTH ABHKECHUS
YacTUll B 3NeKTprudeckoM mnosie. 3.0mnpeneneHre 3HaKka 3apsiia U BETUYUHBI 3JIEKTPOKMHETHUECKOTO MOTEHIMAaa
30151 OEPIMHCKOHN JTa3ypH.

KpaTtkue Teoperuyeckue moJioxkeHusi. [Ipu asmwkenuu tBepmoit wactumpsl [IOC paspeiBaercs mo Tax
Ha3bIBaEMOM IIJIOCKOCTH (TPaHUIE) CKOJBKEHHA C 00pa3oBaHHEM 3apsHKCHHONW KOJUIOMAHOM 4YacTULBI H
IuQQy3HBIX NPOTUBOMOHOB. BennumHa 3apsiia  KONJIOWAHOM YacTHULBl  XapaKTEpU3yeTCsl  BENUYMHOU



ANIEKTPOKMHETHYECKOTO TIOTeHIMana. Bce 3IeKTpOKWHETHUYeCKHe SBICHHS B JHOGMOOHBIX 307X, a 3TO
AJIEKTPOOCMOC, 3JeKTpodope3, MOTEHIHAN TEYEeHHs, MOTEHIHAl CEAMMEHTAINH, ONPEACISIOTCS BEIMYUHOU W
3HakoM ¢ -moTenmmana. Bo MHOroOM 7Ta BENMUYMHA ONpEAENseT M yCTOHYMBOCTH KOJIOMIHOTO PAacTBOpa. DTy
Ype3BBIYAHO BaXXHYI0O B MPAKTHYECKOM OTHONIEHUH BEIHYUHY ONpENeNsaioT OOBYHO Ha OCHOBE
MEKTPO(HOPETUICCKUX U3MEPEHUH.

Ecnu B KOMIOWMIHBIM pacTBOpP OMYCTUTH OJCKTPOJAbI M HAa HHUX CO3JaTh IOCTOSHHYIO Pa3HOCTh
MOTEHIIMAIOB, TO KOJUIOWIHBIE YacTUIBI W UG (y3HBIE MPOTHBOMOHBI OYAYT IBUTATHCS K TMPOTHBOIOIONKHO
3apsHKEHHBIM JICKTPOJIAM.

JIBM>KeHHE YacTHIl AMCIIEPCHOM (Da3bl OTHOCUTEIHHO JHMCIICPCHOHHOMN Cpenbl MoJ JCHCTBHEM BHEIIHETO
ANEKTPUYECKOTO TOJISI HA3BIBAETCS AIEKTPOPOPE30M.

DnekTpodope3 0OHAPYKMBACTCS SKCIICPUMEHTAIBHO 110 BBIICICHUIO HAa OJTHOM M3 3JICKTPOAOB (MIIK OKOJIO
HETo0) IUCIEPCHOM (a3bl, a TAKXKE M0 CMEIIEHUIO TPaHUIIBI Pa3/ieia «KOJJIOUIHBINA PacTBOP—AUCIIEPCUOHHAS cpeia
K OJTHOMY U3 DIIEKTPOJIOB.

3HaueHue ¢ -oTeHIHana (B BOJbTaX) PACCUMTHIBAECTCS U3 U3MEPEHHON B XOJIE OMBITA CKOPOCTH JBHIKEHHS
YaCTHI] 10 ypaBHEHUIO | eabMromisiia-CMOITyX0BCKOTO:

4mn U
¢ = Lmooﬁ (1)
¢H
rne T u € — BA3KOCTH W JUDIEKTPUYECKAs NMPOHUIAEMOCTh CPEIbl HAa TPAHHUIE CKOJIBKEHHs, H — rpaaueHtT

MOTEHIIMANA BHENIHEro dNeKTpuueckoro nonst, = E/L, 3aeck E — NpUIOXKEHHAs U3BHE PAa3HOCTh MOTEHIHATIOB
Ha dJeKTposax, B, L — paccTosHue Mexy >IeKTpogamu, cM; U — ckopocTh aekTpodopesa; 300° — mepeBoHOM
MHOKHTEIIb 7151 BBIUUCIIEHHS ¢ -[IOTEHIIMANA B BOJIBTaX.

3uauyenus /7 u € , nopcraBisemble B ypaBHenue IenbpMronbia-CMOIyXOBCKOTo, 6epyrcst OOBIYHO JIs
JIACTIEPCUOHHOM cpensl. [Ipu 3TOM, KOHEYHO, TOMyCKaeTCsl HEKOTOpas OMIMOKa, TaK Kak Oxaromapst MOBBIMICHHOMN
KOHIIEHTPAIlMK MOHOB 3HaueHus 1 u £ B IBOWHOM 3JIEKTPHYECKOM CJIO€ MHBIE, Y€M JUIS JUCIIEPCHOHHOM CPEIBbL.
Jli1st BOBI TIPM KOMHATHOM TEMIIEPAType MOYKHO C JOCTATOYHOM TOYHOCTBIO NPHMHATH, uto & = 81,1 = 0,01 IL
OTH 3HAYCHUS UCTIOIB3YIOTCS MIPH pacueTe MOTCHIIMANA B JaHHOH paboTe.

CropocTh 3J1eKTpodopesa OMpeIeISIIOT, HCIIOIB3Ysl METO IIepeaBUTaromieiics rpanusl. OH 3aKIT09acTCs
B TOM, YTO OKpAlICHHBIA KOJJIOUIHBIA PACTBOP MOMEHIAIOT B AJIEKTPO(GOPETHUCCKYIO SUCHKY, CBEPXY HAJIMBAIOT
OOKOBYIO KHJIKOCTh M HAOIIOAIOT 332 CKOPOCTHIO MEPEMEICHHS TPAHUIIBI Pa3jielia «30J1b—00K0Bas KHUIKOCThY MO/
JIEHCTBUEM TIPHIIOKEHHON K AIIEKTPOJaM pa3HOCTH MOTeHIHanoB (£). B ogHOM KoneHe sueiiku TpaHMIa pas3jierna
MOJHUMAETCS, TaK KaK KOJUIOMIHBIC YACTHIIBI TEPEXOAAT B OOKOBYIO JKHAKOCTHb, B JIPYIOM — OITyCKaeTcs,
MOCKOJIbKY KOJUTOMJIHBIC YaCTHIIBI JBHXKYTCS BIITYOb KOJUIOMIHOTO PacTBOpA.

BokoBast ®UAKOCTh HEOOXOAMMA JIJIsl CO3/TaHUs TPaHUITI pasaena. [Ipu BeiOope OOKOBOI KHUIKOCTH K HEl
MIPEIBSIBISIOT CIEIYIONINe TPeOOBaHuSI.

1. BokoBas )KUIKOCTh HE JOJDKHA COACPIKATH KOAryJIMPYIONIMX HOHOB M 110 CBOEMY COCTaBY JOJDKHA OBITh
0JIM3Ka K TUCIICPCUOHHOM cpeie 30Ji, WHAUe NPU MEPEeXOe YaCTHIl 301 B OOKOBYIO KHJKOCTh OyJIET MEHSATHCS
TomuuHa qu(Gy3HOTO CII0S U, CIEN0BATENBHO, ¢ ~-MOTEHIUAI.

2. J1nst moydeHusT 4eTKON TpaHuIlbl pa3iesia HeoOX0AMMO, YTOOBI SJIEKTPHUIECKas IPOBOIUMOCTE OOKOBOM
JKUJKOCTH ObUTa paBHA MM HEMHOTO OOJBINE AJIEKTPUYCCKOH NPOBOJUMOCTH 30Ji1. BEINOJHEHHE 3TOTrO
TpeOOBaHMS BaXXHO e€Ile W I[OTOMY, YTO oO0JierdaeT pacueThl, TaK Kak MaJeHHe NOoTeHIMala B
3IEKTPOPOpPETUYCCKON TPyOKe OyIeT MPOMCXOAUTh PABHOMEPHO W TPaJUCHT MOTCHIMANa Kak B 30j€, TaK U B
0OKOBOI1 KHMIKOCTH OyIEeT MMETh OJIMHAKOBOE MIOCTOSSHHOE 3HaueHue. Hamnyurieir O0KOBOW JKUIAKOCTBIO SIBIISICTCS
JIUCTIEPCUOHHAS cpeia n3ydaeMoro 30is. Ee MOKHO BBIACTUTH U3 MOPIIUH 301151 C TIOMOINBIO yIbTpa(UiIbTpaIi,
HEeHTPU(YTUPOBAHUS HITH 3aMOPaKUBaHUSI.

B HECKOJIBKO YHPOIIEHHOM Cly4ae MOXKHO NMPUTOTOBUTH MOJICIBHYIO OOKOBYIO JKHJKOCTh, OCHOBBIBAsIChH
Ha YCIOBUSAX MOTYYCHUS UCCIEAYEMOTO 30JI4.

Ipubopst u peaktTuBnl. 1. Dnexktpodopernueckas syerika. 2. VCTOYHMK TMOCTOSIHHOTO TOKa
(manpsoxennst) 1o 300 B. 3. Kon6sl na 200 cm® — 6 wr. 4.1umuaap va 150 em’. 5. Crakanst Ha 50 cM® — 2 mir. 6.
[Mumretkn rasueie — 2 mr. 7. 20%-m61i pacTtBop K4[Fe(CN)g]. 8. Hacwimenusiii va xomoae pactsop FeCls. 9.
JuctuiinpoBanHas BoJa.

Ilopsinox BbINOTHEHHs PadOTHI.



BHUMAHHWE! Ha sueiiky momaercs BbicOkoe HampsokeHHe! Bo m30ekaHne MmopakeHWsl TOKOM BCe
MOJITOTOBUTEIHHBIE U PETYIHPOBOYHBIE OTIEPAIIH HA STYEHKE MTPOBOAST TOIBKO TIPU OMKIOUEHHOM HANPANCEHUU.
To >xe xacaercst pa30OpKM SUEHKH [UII MBIThs. 3ampeliaeTcs KacaTbCs OTOJNICHHBIX YacTed JIIEKTPOJOB,
CONpHUKACcaTh UX, a TAKXKE YKIAIbIBATh JEKTPOIbI BHE U30JIMPOBAHHBIX THE3/I.

Ilpucomoenenue 3011 bepaunckon nazypu. bepauackyro ma3yps (rekcarmanodeppar (II) xemeza (III))
MOJTy4YaloT B pe3ysibTaTe XUMHUIECKOM peakiinu:

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

Ji1s Toro uTOOBI OEPIMHCKYIO JIa3yph MOTYYUTh HE B BHJIC 0CAJIKa, TAK KaK OHA HE PaCTBOPHMA B BOJIE, a B
KOJUJIOWJTHOM COCTOSIHMH, HCXOJHBIE KOMIIOHEHTHI HEOOXOIMMO B3SITh B HEIKBHUBAJICHTHBIX KOJUYECTBAX.
BermectBo, B31TOC B U30BITKE, Oy/IeT 00pa30BBIBATH ABOWHOWM AJICKTPUUCCKUN CIIOM MHUIIEIIBI U ONPEICIATh 3HAK
3apsaa KOJUIOMIHOM YaCTHIIBI.

HeoOxoamMo coOumoiaTh MOPSIIOK B CMEIIMBAHUM PACTBOPOB HMCXOJHBIX BEIIECTB: K pa3OaBIeHHOMY
pacTBopy BellecTBa, KOTOpoe OyneT B W30BITKE, MO KalUIsIM MPH WHTCHCHUBHOM MEepeMEIIMBAHUH J100aBISIETCS
pacTBOp BelecTBa, KOTOpoe OyAeT B HEJOCTAaTKe.

1. Ionyuenue 3012 OEpAUHCKOU 1A3YPU C OMPUYAMETbHO 3APANCEHHbIMU KOLIOUOHBIMU Yacmuyamu. B 3
KOJIOBI HANMUBAIOT 110 150 ¢cM® IUCTHANMPOBAHHON BOIBI M B KaXKIyI0 JOOABIISIOT COOTBETCTBEHHO 8, 9, 10 Kanens
20%-noro pactBopa Ky4[Fe(CN)g]. 3aTemM npu HHTEHCUBHOM NEPEMENIMBAHUN BO BCE TPU KOJIOBI TJIA3HOM MUTIECTKON
BIMBalOT Mo | Kamje HacelmeHHOro Ha xonone pactBopa FeCls. IlomyuaiorT 307p OepnuHCKOW Ja3zypw,
crabunmsupoBaHHbiil Ky Fe(CN)g], Mumenia KoToporo nMeeT BUA:

{m[Fes[Fe(CN)q]s] L2 [Fe(CN)]* - (4n — x)K*}* xK".

2. Iomyyenne 305151 OEPIMHCKON JIa3ypH C MOJOXKHUTEIHHO 3apsDKEHHBIMU KOJUIOWIAHBIMHU YacTHiiaMu. B 3
KOJIOBI HaymBaroT 1o 150 cm® JUCTHJUTHPOBAHHOW BOJABI M B Kaxayro ao0apisitoT no 1 karuie pactBopa FeCls.
3areM MpU MHTCHCUBHOM IEPEMEIIMBAHMM B KaXKIyI0 KOJIOY IJIa3HOW MUIETKOH BimBaroT mo 1, 2, 3 kamm
pactBopa Ky[Fe(CN)s]. Tony4aroT 300b OepiauHCKOW sa3ypu, crabunmsupoBanubiii FeCl;, muienna kortoporo
UMEET BH/I:

{m[Fes[Fe(CN)s]s] L7 Fe** - (3n—x)CI'}** - xCI.

IlomyyeHHsle 301 OCTaBISAIOT Ha 5-10 MMH M B TE4eHHE 3TOrO BpPEMEHHM NPOBEPAIOT 3HAK 3apsna
KOJUTOMIHOW YacTHLBI C TOMOIIBbI0 (DUIbTpoBaibHONH Oymaru. st manmpHedineld paOOTBl MCHOJB3YIOT OJUH U3
30JIe# 110 YKa3aHUIO MPEeTto1aBaTels.

IMonroroBka mpubopa k padore. OMycTUB 3aKUMBI, CHUMAIOT M ITPOMBIBAIOT CTEKJISTHHBIE YacTH mpudopa
JUCTUJUTMPOBAHHOM BOIOM.

[T0TOBAT GOKOBYIO KHIKOCT, I OTOr0 HAIUBAKOT B KOOy 100 cM® IMCTHIIIMPOBAHHOMN BOIBI, JOOABIIAIOT
10 xanens 0,1 mons/nm® pactBopa KCI, comepkuMoe TIIATENLHO TEPEMEIIUBAIOT. 3aIUBAIOT OOKOBYIO *KHAKOCTh
JI0 TIOJIOBMHBI KOJIEH TPEXKOJEeHHOH sueiiku 1 (puc. 1) M yCcTaHaBIMBAIOT SYEWKY BEPTUKAJIBHO HAa OCHOBaHHUHU
IITaTUBA, CJIETKA 3a)KaB €€ CpeJHee KOJEHO B BUHTOBOM 3a)KMMe (siueiika TOJKHA NMETh BO3MOXKHOCTh CKOIJIb3UTh
B 3axuMe). BcraBigroTr snexkTponbl 4 B KpaliHWe KojieHa sdeiiku 1. BcemomorarenbHBIN cocyn 2 W MHIETKY
3aIOJIHAIOT HCCIETyeMBbIM 30J1eM 0e3 My3bIpel U YCTaHABIMBAIOT €ro C 3aKPBITHIM 3a)KMMOM 5 Ha INTAaTHBE Tak,
4TOOBI HOCHK MUIIETKU 3 pacrojaraics 1Mo OCH THe3/1a U He JOXOAWII J0 ero JHa Ha 3-5 MM. OCTOPOXKHO OTKpBIBast
32KUM 5, BBOJAT 30J1b B SIUEHKY TaK, 4TOOBI CKOPOCTh MOIBbEMa KUAKOCTH B KoieHax coctaBmuia 0,2-0,3 mm/c.
Korma smektponsl 4 oKaKyTCs MOTPYKEHHBIMH B JKHIKOCTh Ha 5-7 MM, 3KHM 3aKPBIBAIOT. 3 KpalHUX KoJIeHAX
NPY 3TOM JIOJDKHA OBITH YeTKasi TpPaHrIa MEXIy 30J1eM U OOKOBOM KHAKOCTEIO. [lociie 3Toro BKIIOYar0T HCTOUHUK
MUTaHKA U TIOJAl0T Ha AnekTpoas! 4 HanpskeHue 100-300 B no ykasanuro npenogasarerns.

Puc. 1. IlpuGop st HaOmoIeHNS dIeKTpodopesa



Bvinoanenue onwvima. OnpejneneHue SIEKTPOKUHETUYECKOTO TOTCHIMANA 30Ji1  paccMaTpUBACMbIM
METOJIOM OCHOBAHO Ha OIPEJICIICHUU CKOPOCTH MEPEMEILICHUS TPAHUIIBI 30JIS ITOJ1 BIMSHHEM DJICKTPUUECKOTO OIS,
[NonmnepxuBas HaNpsDKEHUE HA DIIEKTPOJAaX Ha MOCTOSHHO 3aJJaHHOM YPOBHE, Yepe3 KakIble 5 MUH B TEUYCHHUE
MoJyYaca 3aliChIBAIOT TIOJIOKEHHE TPAHUIIBI 301151 B KQXKJOM U3 KpallHUX KolieH. JlaHHbIe HaOIt0IcHUT 3aHOCAT B
tabnmuy 1. HaGmromaroT mosiBIeHHE ITy3BIPHKOB BOAOPOZIa HA OJHOM H3 3JICKTPOJOB. 3aKOHYHMB HAOJIOICHWS,
BBEIKJTFOUAIOT UCTOYHHK MMUTAHUSI U OTKIFOYAIOT OT HETO AJIEKTPO/IBL.

Tabmnuma 1
DKCIEPUMEHTAJIbHBIC IAHHBIC 3JICKTPODOPETHUCCKUX H3MEPEHHI
E=..B,L=...cMm
Neo T s ITonoxeHue rpaHuUlbl B IPaBOM IlonoxeHue rpaHullbl B IEBOM
i KOJIEHE, CM KOJIEHE, CM
1 5
2 10
3 15
4 20
5 25
Ilo maHHBIM TaOIMHUIBI CTPOST rpaduK B KOOPAWHATAX MEPEMEIICHUS TPaHUIBl / — BpeMs ISl IPaBOTO H

X
JIeBOTO KoJjieHa. 1Jis pacueTa BeIMYMHBI — -IOTEHIIMAIa UCTIONIB3YIOT JIMHEHHBIN y4acTOK rpaduka

;- AhnL
T ree B (2)

rae 1 = 0,001 ITa-c — BA3koCTh BOABL, A i — B3siTOE C JIMHEWHOM YacTH rpadrKa CMEIICHHE TPAHUIIBI 301151 38 BPEMSI
[ ,cm; & — nuonekTpuyeckas mpoHuIaeMocTsb Bobl, ipu 20°C & —80,1; £, — anekTpuueckas MoCTosHHas, &, =
8,85:10"2 ¢/M; E — pa3sHOCTh MOTEHIMAIIOB Ha JJIEKTPOax, B; L — paccTosHUE MEXKIY DIIEKTPOJAMH, H3MEPEHHOE

BOJIb KOJICH U AYTH quﬁKH, CM.
ITocne MOACTaHOBKU MOCTOSAHHBIX BEJIMYNH U IIEPEBOAHBIX MHOXXHUTEJICH YpaBHECHHUE YIIPOIIACTCA:

£ - 0,0010A 010> L0102 )
6001 0E180,108,85010"
AhL

¢ = 2,35T—E, 3)

rae 60 — MHOKHTEND [UIS TIEPEBOIA MUHYT B CEKYHIBI, 107 — MHOXKHTEND 1 1iepeBoja Ah, L U3 CaHTMMETPOB B
METpBHL.

B okoHuaresHOM ypaBHEHHH A/ | [ MOJACTABIAIOTCA B CAHTUMETpaX, | — B MuHyTtax; A #/T — ckopocTh
TIepEeMENICHHS TPAHMIIBI 30J151, CM/MFH.

PaccuuteiBarot E -IIOTCHIUAI IO AJAaHHBIM CKOPOCTH ABMKCHUA IINIOCKOCTU CKOJIBKCHUA B IIPAaBOM U

JIeBOM KoJieHaX. I1o pe3yibTaTamM Ha6HIO[[eHI/II>'I 1 paCyY€TOB ACJIAIOT BbIBOA O BEJIMYUHE U 3HAKC { -IIOTCHIKaJia.

®opma oryera. OTUET AOIKEH COAEpKAaTh Ha3BaHWE PaOOTHI, ONMCAHHE €€ LEeNH, KPaTKUH KOHCIIEKT
TEOPETUYECKOW YacTH, KPaTKyld METOJMKY TIPOBEJCHUS OIBITA, CXEMAaTHYeCKUH pPHCYHOK Npubopa s
Ha6JII0/IEHHS CKOPOCTH 3JIEKTPo(ope3a, 3ar0THEHHYIO TabIHUILy, FpadUKHU, BHIYUCIEHHE § -TIOTEHIMANA, BHIBOIBL.

KonTpoabHbIe BONPOCHI

1. Yro Ha3pIBaeTCs IeKTpodope3om?
2. Ctpoenue Mure1 6epauHCKoi na3ypu, craduimsupoBaHHbIX FeCls u Ky[Fe(CN)g].
3. Kak paccumrtath BENMYMHY 3JIEKTPOKMHETHYECKOTO IIOTEHIMAJa Ha OCHOBE JIEKTPOPOPETHIECKUX

M3MepeHnii?
Jlureparypa
1. [Ipaktuky™m no xotonaHoi xumuu: Yuedonoe nocodue / Ilog pea. M.W. I'enbhman. — CII0.: Jlans, 2005. — 256
c. (Yuebnuku mig By30B. CrienmanbHas TUTEpaTypa).
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3. banesun C. A., Epodees b. B., [Togo6aes H. 1. OcHoBBI pusudeckoit u komouaHon xumun. M., 2000.

TecTbl K py0exkHOIi aTTeCTALMOHHONH KOHTPOJIBHOI padoTe Mo IMCIUTINHE
«Du3nyeckasi U KOJJIOUAHAS XUMHUS» (00pa3ubl)
B pamkax [lonoxenus o 6amsHO-peiiTunrosoit cucteme COI'Y.
Tecr 1

Ne Tema Ywcio BOIIpocoB ITena Bompoca Cymma 6aioB

1 Tepmognaamuka (T1). OcHOBHBIE 3aKOHBI 24 1 5
TJI. BHyTpeHHss dHEprusl, SHTANbINS,
SHTPONHS, TEIUIOTa, paboTa.

1-24

2 Tepmoxumus. 3akon ['ecca. 13 1 5
N3obapHas, nzoxopHas
TEIJIOEMKOCTh. Y paBHEHUS
Kupxrodda, Baunt-T'ohda
25-38

3 TepmoanHamuueckre 14 1 5
moTeHImansl. JHeprus ['nooca,
I'enpMronsua.

39-53

4 XUMHIYECKOE PaBHOBECHE. 51 1 5
[Tpu3HaKY, TUIIEI PABHOBECHSI.
KoncranTa paBHOBecHS.
54-105

5 PactBOpBI 251€KTPOAUTOB, 26 1 5
HeanekTposnnToB. Kpuockomnus,
s0ymnockomnus. MoHHas cuia pacTBOpOB.
106-132

O6mrast cymma OaJljioB paBHa 25

1 pyGe:xHas KOHTPOJIbHAsI pa6oTa, 4 ceMecTp

Buok 1

TepmoanHaMmuKa - HayKa

0 B3aUMOIPEBPAILCHUSX Pa3INYHBIX (POPM PaOOTHI U 3aKOHAX STHX MPEBPaIICHHH

0 B3aUMOIPEBPALICHUIX PA3INIHBIX (JOPM XMMHUECKHUX MOTEHIINATIOB M 3aKOHAX 3THX IPEBPAILICHUH
0 B3aUMOIIPEBPAICHUIX PA3INIHBIX (DOPM SHEPTHN M 3aKOHAX 3THX IPEBPALICHUH

0 B3aUMOIIPEBPAICHUSIX PA3INYHBIX (JOPM TEIUIOTHI U 3aKOHAX STHX MPEBPAICHUN

Maremarunueckas 3anuch 1-ro Hayajia TepMOIUHAMUKHI

dQ=04+93U
dU = dO+ 04
dU = dO - dA
dU =90~ 34

W3onupoBanHas cucrema -

cHucTeMa, KoTopas 0OMEHHBAETCsI C OKPY)KAIOIIeH cpeoil BeecTBOM, HO He 0OMEHNBaeTCs SHeprueit
cHcTeMa, KOTopasi He 0OMEHHBAETCS C OKPY)KAIOLeH cpelioil HM BeLeCTBOM, HH YHEPTrUei

CHCTeMa, KOTOpasi 0OOMEHUBAETCS C OKPYXKAIOLIEH cpenioi IHepruei, Ho He 0OMEHUBACTCS BEILIECTBOM
cucTeMa, KoTopast 0OMEHHBAETCS ¢ OKPY)KAIOLIeH Cpeloi 1 BEIIECTBOM, U SHEpPTUei

3akpeITas cucrema -
CHUCTEMaA, KOTOpast HE 00OMEHMBAETCS C 0pr}Ka}OHIeI71 cpenofz'l HHU BCIICCTBOM, HU 3H€pFI/IeI>‘I



cHCTeMa, KOTOpasi OOMEHHBACTCS C OKPY)KAFOIICH CPEIoi U BELIECTBOM, M SHEpruen
cHcTeMa, KOTopasi 0OMEHMBAETCSI C OKPYIKAIOIIEH CPeoit sHeprueil, HO He 0OMEHHBAETCS BEIIECTBOM
CHCTEMA, KOTOPasi OOMEHHMBAETCS C OKPYIKAIOIIEl cpeoil BEIECTBOM, HO HE OOMEHUBACTCS DHEPTUCH

Maremaruueckas 3anmuch 1-ro Hayajia TepPMOIUHAMUKHI

00z 04+ dU
dQ=04+0U
IU=d0o+04
dU = dO - dA

DopMynupoBka 1-ro Hauana TEPMOJTUHAMUKU:

KOJIMYECTBO TEIUIOTHI PABHO M3MEHEHHUIO BHYTPEHHEH SHEPTiH CUCTEMbI MHHYC KOJIMYECTBO pabOThl, COBEPILICHHON CHCTEMOM IPOTHB
BHEIIHUX CHUIT;

U3MEHEHUE BHYTPEHHEH 9HepTuH PaBHO KOJIHMYECTBY COOOIIEHHOM CHCTEME TEIUIOTHI MUHYC KOJIMUECTBO PabOThI, COBEPLIEHHON CHCTEMOM
MPOTHB BHEIIHUX CHI;

M3MEHEHHE BHYTPEHHEH SHEPTHH PaBHO KOJIMUECTBY COOOIICHHOH CHCTEME TeTUIOTHI IUII0C KOINYECTBO paboTHI;

KOJIMYECTBO TEIUIOTHI PaBHO M3MEHEHNIO BHYTPEHHEH 9HEPTHH CUCTEMBI IUTIOC KOJINYECTBO PAabOTHI, COBEPIIEHHOH CHCTEMOH MPOTHB
BHEIIIHUX CHIL.

Bripaxxenue 1-ro 3akoHa TepMOIWHAMUKH I H30XOPHOTO TIpoIiecca

dUu =140,
\U=0H
dU= 0,
LU=,

BBIpa)KCHI/IC 1-ro 3akoHa TEPMOJANHAMUKHA IS I/I306apHOF0 mnmponecca
10, = dH
10, = d(U - PIT)
00, = dH - POV
00,=dU+ PIV)
Maremarnyeckas 3anuch 2-ro Hadaja TCPMOANHAMUKHN
0_,

T

T avu
0s

dSZa—Q
T
T0dS 0 dH

Bblpameﬂne 1-ro 3akoHa TEPMOJMHAMUKU IJId UBOTCPMHUUYCCKOTO MpoIecca

Or

ROT Dlni

2

0, = RIT T2
1

dO= RITW DV

dv
OQT = RDTD7

OTKpEITas cucTeMa -

crcTeMa, KOTopasi He 0OOMEHHBAETCS C OKPY)KAIOIEi Cpesoil HU BEIeCTBOM, HU SHEpTUeH

cHcTeMa, KOTopasi 0OMEHHBAETCS C OKPYKAIOIIEH CpeIoi U BEIIECTBOM, M SHEpTHEH

cucTteMa, KoTopasi 0OMECHHBACTCS C OKPYXKAIOIICH Cpeoi SHEprhel, HO He 0OMEHHUBACTCSI BEIICCTBOM



CHUCTEMA, KOTOpas 00MEHHUBAETCA C Opr)KaIOIlIefI cpe,uoﬁ BCIICCTBOM, HO HE oOMeHUBaeTCs BHCpFI/Ieﬁ

Maremarnueckas 3anuch 1-ro Hayajaa TCPMOANHAMUKHN
Q= A+0U

0= A4-0U

AU=Q+ 4

AU=Q- A4

DHeprus - 3T0 Mepa CIIOCOOHOCTH CHCTEMBI

COBepIIaTh padoTy

OT/IaBaTh TEIUIOTY BO BHELIHIOK CPELy

COBepIIaTh padoTy U 00IIast KaYeCTBEHHAs Mepa JBIKSHUS M B3aUMOJICHCTBHS MaTepuH
OT/aBaTh BEIECTBO BO BHEIIHIOIO CPelly

CBoiicTBa BHYTPEHHEI! SHEPTUH CHCTEMBI B O0LIEM ClIydae
(YHKIMS COCTOSHHUS CUCTEMBI

GbyHKIWMSA mpoLecca

SKCTCHCUBHAS (QYHKITIS

HUHTCHCHUBHAS (QyHKIIHS

GbyHKIWMs, paBHAs TEILIOTE Hpoliecca

¢byHkuus, papHas paboTe mpolecca

abcomoTHOE 3HaYeHHe (PYHKIIMU HEH3BECTHO

BLIan(eHI/I}I, CHpaBeﬂHI/IBLIe JJIA H30XOpHOI>‘I TCIIJIOCMKOCTHU CV OZHOTO MOJIA UACAJIBbHOI'O ra3a
i OF A

OT

s (?U\'

\OT Jp

Cp-R

BLIpa)KeHI/Ie IEPBOro Hayajia TCPMOJMHAMHUKHU, 3allTUCAHHOC C UCIIOJIb30BAHUEM pa60TI>I cucteMbl W U TEIJIOTHI Impouecca Q,
HUMEET BU]T

Q=AU-W

Q=AU+W

AU=Q+W

AU=Q-W

W=AU+Q

BripakeHus1, crpaBe[iuBbIC IS aauadaTUYecKoro mpoiecca ¢ uaeanbHbiM razom (W - pabora cuctembl, Q - TemioTa
mporiecca)

P = const

PVy=const,y=Cp/Cv

W=0

Q=0

AU=-W

Iporecc obparumoro pacuuperusi 1 MOJb HACATBHOTO ra3a oT 00beMa V, 10 00bemMa V,, B KOTOPOM W3MEHEHHE BHYTPEHHEH
SHEPTHH Ta3a OyaeT HanOOIBbIINM:

annadaTuyecKuit

HN30TEPMUYECKUN

n300apHBIi

M30TEepPMUYCCKUiA 10 00BEMa V10,5V, 3atem nzobapHslil 10 V>

n300apHbIi 10 006EMa V10,5V, 3aTeM u3oTepMudeckuii 10 Vs

Pabora cucremsl npu 00paTUMOM M300apHOM paCUIMPEHUH N MOJIb HIealIbHOrO Ta3a oT 00béMa Vi 110 00béMa V,
P(V.-Vy)

nR(InV,—InV))

0



-Ile(Tz— T] )

Temnora mporiecca nMpu 0OPATHMOM HM30XOPHOM HArpEBaHHWU N MOJIb UICATBHOTO ra3a OT TeMIlepaTypsl T, 10 TeMmepaTyphl
T,BBIpaXKkaeTcs Kak:

nR(T ,-T))

nR(InT,— InT))

nCy(T>—Ty)

nCp(Tz — T] )

Mepoii 6ecriopsiika TEPMOJUHAMHYECKONH CUCTEMBI SIBJISIETCS:
SHTPOMHS

SHTAJBIHA

BHYTPEHHSS DHEPIrus

TeMmIeparypa

WHTEHCUBHBIM CBOWCTBOM TEPMOJANHAMUYUECKON CUCTEMBI SIBISICTCSL:
TeMIepaTypa

BHYTPEHHSsI DHEPIUs

00BeEM

SHTPOIHS

B3anMHbIe Iepexo/Ibl TEMIOTH U pabOTHI H3yJaeT
JIIEKTPOX UMHSI

XUMHUYECKask KHHETUKA

dhoTtoxumus

TEPMOIMHAMHKA

Buok 2

TepMmoxumus - pa3fen XUMHYECKON TEPMOJUHAMUKH, TOCBSIIEHHBII HCCIEI0BAHMIM:
U3MEHEHHS BHYTPEHHEN dSHEPIHH XUMUYECKUX PEAKIIHI

U3MEHEHHS KOJINYECTBA SHTPOINUU XUMUUECKUX PEAKLIUI

TETUIOBBIX 3((PEKTOB XUMHUECKHUX peaKIii

W3MEHEHHS DJIEKTPUYECKON PabOThl XUMMHUYECKHUX PEeaKIHi

Kaxwue nporneccsl IpoTeKaroT IIPH PaCTBOPEHHUH BEILECTB B Boze?
XHUMHYECKHE

(uznyeckue

XUMHYECKHE H (PH3NICCKUE

MEXaHNYECKHUe

Kaxkas trepmoannamudeckasi pyHKIUS BbIpakaeT H300apHbIi TeroBoii addext?
(AU)y
(AH)p.
(AU)sy
(AH);,

Kaxk BbIpakaeTcst 1300apHasi TEMII0EMKOCTb?
ar
c=dT ),
a6
c=(4T),
aH
c=(dT ),
aH
c=(dT),



MaremaTtnueckoe BBIPAXKCHUC I SHTAJIBITNN

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

TerutoBoit 3¢ deKT XUMHYECKOH PEeaKIMy paBeH:

CYMMEC TCIJIOT O6pa30BaHI/I$I MPOAYKTOB pCAaKIMM U UCXOJHBIX BCUICCTB, YMHOKCHHBIX HAa CTCXUOMCTPUYCCKUC

K03(h(DULIMEHTHI

PasHOCTHU CYMM TECILIOT O6pa3OBaHI/IH HUCXOJHBIX W KOHCYHBIX NPOAYKTOB PCAKINHU, YMHOKCHHBIX HA CTEXUOMCTPUYCCKUC

KO3 HUITUEHTHI

Pa3HOCTH CYMM TEIIOT 00pa30BaHUs MPOAYKTOB PEaKIIMK U UCXOIHBIX BEIIECTB, 0€3 yueTa CTEXHOMETPUIECKUX

KOd(QPHUIINECHTOB

Pa3HOCTH CyMM TEIIOT 00pa30BaHUs 1pOyKTOB PEAKIIMN M UCXOIHBIX BEIIECTB, YMHOKCHHBIX HA CTEXHOMETPUIECKHUE

K03(h(ULIHEHTHI

TemnoBoit 3h(HheKkT XUMUUECKOH Peakiuu onpeessercs mno hopmyse
AH = z (V iA Hoép.)ucx. - Z (V iA Hoi}p.)upad

VH=J(AH FT0AH
AH: Z (AHoép.)npa(). - 2 (AH
AH = Z (V iA Hoﬁp,)npnd - Z (V iA Hoﬁp.)

o0p. ) npoo. 0op. ) ucx.
oop. )ucx.

ucx.

Wzobapras TemmoeMkocTs (C,) BEIpakaeTcsi PABEHCTBOM:

se, = Q1)
dTr

d(bU

AC, = (dT)
d(bH

BC, = (dT)
ACP:d(AU)
dT

N3obapuas TennoemMkocTs (C,) BEIpakaeTcst pABEHCTBOM:

¢, =0,
¢ = Ch,
¢,
¢, = ¢,

N3oxopHas temoeMkocTs (C,) BBIpaKaeTcsi paBEHCTBOM:

se, = 40
dT
se, = e
dT
ic, = 4eV)
dr
se, = CU)
dT

B coorBerctBuu ¢ 3akoHOM [lebas, aTOMHas TEIUIOEMKOCTh KPHCTAJUIOB C OOBEMHOHN peméTKon
TeMIepaType B CTEHEHH 11, YKa)KUTe THCIIO N

1

2

3

MIPONOPLHOHATIbHA a0COIIOTHOM



4

[Ipu oOpaTuMOM M300apHOM HATPEBAHUM HJICATHHOTO JBYXaTOMHOTO ra3a B KOJMYECTBE 2 MOJIb TEMIIEpaTypa MOBBICHIIACH HA
50 K. Temmora 3Toro mporecca paBHa n'R, rae R — yauBepcanpHas ra3oBast IOCTOSIHHAS. Y KXHUTE YHCIIO N

187

276

320

350

454

Onpenenute paboTy cUCTEMbI IPH 0OPaTUMOM aAUA0ATHYECKOM PACIIUPEHUH WAEANBHOIO OJHOATOMHOTIO ra3a B KOJIWYECTBE 3 MOJb, €CIIU
TeMIeparypa npu 3ToM ymenbinwiach Ha 40K. Oteer mpezacrassTe B opme n'R, rae R — yHHBepcanbHas ra3oBas MOCTOSHHAS. BBEIUTE
YHCIIO N

30

125

180

247

264

baok 3
[omwsrit mudpepenmman suepran [ m66ca dG HHANBUIYaTHHOTO BEIIECTBA NMEET BUJ
TdS + VdP
TdS - PdV
VdP - SdT
-PdV - SdT

YacrtHas MMpOU3BOAHASA SHEPIrUn I'enpmronbma HWHAWBUAYAJIBHOI'O BEHICCTBA 11O TCMIICPATYPEC IPU IMOCTOAHHOM o0BeMe paBHaA
-P
v
=S
=l

aT ),

W3menenne sHeprum ['mG6ca mpu HM30TEpMHUYECKOM DPACIIMPEHHH | MOJNb WACANBHOTO JBYXaTOMHOTO ra3a B HMHTEpBaie
00veMoB V- V, ipu Temmieparype T

g
—ERTln—2
2

1

—ERTm5
2 1
g
RT2
1
R?_"’ln5
v,
.
- RTIn—2

¥

VYpasuenue ['n66ca-I"enbMrospla MOKET UMETh BUJI (BO3MOXKHO HECKOJIBKO BAPUAHTOB IIPABHIBHOTO OTBETA):

dF = VdF — Sd7T
3%
T H

r| T°



AG
T | __AH
ar T

P

2

AG=AH +T[@]
T

XUMHUYecKue peaknuu, A KOTOPBIX CTAHAAPTHOC M3MCHCHUC DHEPIUU I'u66ca Gobire CTAaHAApTHOI'O U3MCHCHHS SHEPIUU
[CenbMmronsua (M3MeHeHHeM 00beMa KOHAEHCHPOBAHHKIX (a3 IpeHedpeyb):

Ca(OH)2(pp) + COxry = CaCOsu) + HaOp

CaO (TB)+ COz(r): CaC03(TB)

2ASH3(.-) = 2AS(“;) + 3H2(|‘)

Pb(m) + PbOZ(TB) = 2Pb0(m)

+szo4(m) + 4C(m) = ZSb(TB) + 4CO(|-)

Si(m)+ 2LizO(TB): SiOZ(TB)“F 4Ll (TB)

CBoiicTBa XMMHUYECKOTO MOTEHIMAIa KOMIIOHEHTA CUCTEMBI B 00ILEM ClTydae:
(YHKIMSI COCTOSTHHSI CUCTEMBI

(dyHKIMS TpoLiecca

SKCTEHCHUBHAS (QYHKITUSI

MHTCHCUBHAs (DYHKLIUSA

(byHKUUS, paBHAs TEIUIOTE HpoILecca

(dhyHKIHA, paBHas paboTe mporecca

abcoiroTHOE 3HaYeHUE (DYHKIMH PAaBHO MaplUalIbHOM MonbHOH 3Hepruu ['n60ca

Tennmoconepxanue pacIIMPEHHON CUCTEMBI — 3TO -
SHTPOIHUS

SHTAIIBIHNA

BHYTPEHHSS SHEPTUS

TeMIepaTypa

DKCTEHCHBHBIM CBOMCTBOM TEPMOJNHAMHYCCKON CHCTEMBI SIBJISIETCSI:
TeMIeparypa

JIaBJICHHE

00beM

KOHIICHTPAIUS

B3anMHbIe IepeX0/IbI TEIIOTH M pabOTHI H3yJaeT:
JIIEKTPOX UMHSI

XUMHUYECKass KHHETUKA

dhoTtoxumus

TEPMOIMHAMHKA

JKuBas kneTka sBIsIeTCS:

OTKPBITON TEPMOJUHAMUYECKONW CUCTEMOM
3aKpPbITON TEPMOAMHAMUYECKON CUCTEMON
M30JIMPOBAHHON TEPMOJAMHAMHUYECKOH cHCTEMOM
HE SBISIETCS TEPMOJMHAMHYECKON CHCTEMON

[Tpu nporexanun peakimu No+3H,=2NH;
AS>0

AS<0

AS=0

AS=AH

Terunosoit apdexr (AH) peakin 2Mg+CO,=2MgO+C paBeH:
237,7 x]x/mMomb
-345,6 xJI:x/MOb
-541,4 x]JIx/Moib



-809,6 xJIx/Monb

Paccuurtarh KaJopuifHOCTh TpoayKTa, copepxaiiero B 100 r mpoxykra 11,6 r 6enkos, 0,3 r xupoB u 5,0 T yIiIeBoJOB. KaTOPUHHOCT OEIKOB
1 yriaeBoaoB — 17,1 Kk/T, sxupoB — 38,8 Kmk/T

228,8 xIx/100r

375,23 xIx/100r

295,5 x]JIx/100r

669,12 xJIx/100r

Buiok 4
2
Turel paBHOBeCHH B 00paTHMBIX Mpolieccax, MPOTEKAIOUIMX MO cxeme Mg (;) + H,0ng — MgOH Zp) +H zp) :

THIpaTaIis BEeIIeCcTBa;

TUIPOJIH3 TT0 KATHOHY;

TUAPOIIN3 110 AaHUOHY;

TOMOTCHHAS XHMHAYECKask PeaKIus;

PacTBOpPEHUE U TUCCOLIUALIMS MATIOPACTBOPUMOTO B-Ba.

Tume! paBHOBECH# B 00paTUMBIX Mporieccax, nporekaronmx mo cxeme CuSO, [DH,0¢) —CuSOuuy+5H20:
rupataius BEIICCTBA,

JIeTHIpaTallisl BEIIECTBa;

reTeporeHHas XMMHYecKas peakiusi;

FOMOT€HHAs XUMHYECKas PeaKius;

pacTBOpEHHE U JUCCOIHALIUSI MAIOPACTBOPUMOTO B-Ba.

Twurel paBHOBecHH B 00paTHMBIX Ipolieccax, nporekatomux 1o cxeme CaCl ) + 6H,Op — CaCl, [OHO:
Tuapartanys BEIICCTBa,

JIETUpaTalys BeIecTBa;

reéTeporcHHas XUMHYCCKas pCaKIus,;

TOMOT'€HHas XUMHYECKas pPEaKIIn,

PAacTBOPEHHE U JUCCOLHALNS MAIOPACTBOPHMOTO B-Ba.

% t -
Tuner paBHOBecHil B 00paTUMBIX HpoLeccax, Hporekaromyx mno cxeme HiPOup) — H () + HaPO 4y

TUIPATALHS BELICCTBA;

reTeporeHHass XMMUYECKas peaKius;

TOMOT'CHHAasA XUMHUYCCKasA pCaKIIs,

AIEKTPOIUTHYECKAS JUCCOIHAIINS;

PacTBOpPEHHE U AUCCOLMALHMS MAJIOPACTBOPUMOTO B-Ba.

Turel paBHOBECHH B 00paTUMBIX IIpoIleccax, MpoTeKamux o cxeme PO i;p) +H,O x) —» HPO izp) + OH Zp) :
TUpaTanys BElIeCTBa;

TUAPOJIN3 110 KATHOHY;

THAPOJIU3 TI0 aHUOHY;

TOMOTE€HHAsl XUMHUECKasl PEaKIus;

AIIEKTPOIUTUIECKAS AUCCOLIUAIIHS.

TepMO,I[I/IHaMI/I‘IeCKOC YpaBHCHUS, OTPpaXKAKOIIUC BJIUSAHUC HU3MCHCHUC COCTaBa IPHU T = COIISt, P = COl’lSt, Ha COCTOsSHHC
XUMHUYCCKOI'0 paBHOBECHUS:
AG,(T)= - RTInK ,+ RTInIT,,_

AA(T)= - RTInK . + RTInII,_
danp _ AH;
dT RT?2
dinK; _ AU,
dT RT2
dinK, Ay
AP P




TepMOI[I/IHaMI/I‘IeCKOG YpaBHCHUS, OTPAXKAOMIUC BIMAHUC M3MCHCHUC COCTaBa IIPpU T = const, V = const,

XUMHUYECKOI'0 paBHOBCCHUA:
AG,(T)= - RTInK ,+ RTInIT,,_

AA(T)= - RTInK + RTInIT,_

dnK, AH,
v~ RT?
dinK, _ AU,
dar RT2
dinKy _ Av
P P

Ha COCTOSAHHUC

BeipaxxeHne KoHCTaHTBI paBHOBecHs Juisl peakuni Fe,Osq + 3How — 2Feq + 3H.O( (Tina aA + bB — qQ + dD):

Py

p b
PB

ITpu HekoTOpO¥ Temmeparype B cucteme A+ By SCiry+ D), HaxoasIeincss B XAMUYSCKOM PaBHOBECHH, KOHIICHTPAIIUHU A,
B, C u D cocraBmiu cooTBeTCTBEHHO 6, 2, 4 1 3 Moub/i. KakoBa KOHCTaHTa paBHOBECHS IIPH TaHHOH TeMiepaType

1
2
4
0,5

CooTHomeHnue Mexxay koHcrantamu pasHoBecus K, u K. st peakunmn CaCl, [6H,0) —CaCly + 6H2O(y Ky, = Ko

Maremarunyeckoe BBIPpAXXCHUE 3aKOHA H@ﬁCTByIOH.IPIX Macc U1t paBHOBECHUA B NICATIBHBIX CUCTEMAX:

K,= K.(RT)®
K.= K, (RT)®
K,= K. [RT
q d
K, - P3 OP)
b
Pd OPY
anp2 = AHY i- i
K, RIT, T,

e AUgL 1
K R 0T, T,

€1

K P
In—2=pyIn-L
KX] 2

PactBops! - 310

JIBYXKOMIIOHEHTHBIE TOMOT€HHBIE CUCTEMBI
MHOTOKOMIIOHEHTHBIE TOMOT'€HHBIE CHCTEMBI

CMECH HECKOJIbKUX BEILIECTB

CHCTEMBI, IPH 00pa30BaHNH KOTOPBIX BBIAEIACTCS TEIUIOTA



KonnuraTuBHBIMH CBOWCTBAMH PACTBOPOB HA3BIBAIOTCA TAKHE, KOTOPBIE ONPENEIAIOTCS
IIPUPOIOH YaCTHUI]

KOHIIEHTpaIUeH yacTuIy

pa3sMepOM 4acTHIL

IIPUPOIOH pacTBOPUTEIS

Kakoe ypaBHeHHE TPaBUIIBHO IEpeIacT CBA3b MEXKIY N30TOHHYecKHM Ko dummerrom BanTt-I'odda u crenensio
JICCOLIMALINK CJIA00T0 3IIeKTponTa?

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

AHOMAaJIbHAS TOJJBHKHOCTH HOHOB THIPOKCOHHS B BOJHBIX PaCTBOPaX OOBSICHICTCS:
3eKTpoGOpeTHICCKUM P HEKTOM

penakcaoHHbIM 3¢ dexTom

YMEHbILICHUEM BS3KOCTH pacTBOpa

CHM>KCHUEM CTCIICHU JUCCOITUAIINN

YBEIMUYCHUEM CTEIICHU TUCCOLMAIINN

acTa)eTHBIM MEXaHH3MOM IEPEeHOCca IPOTOHA

YBEJINYCHUEM KHHETUYECKOW SHEPTHH HOHOB

3HayeHue, KaKoro CBOMCTBA JOJDKHO OBITh M3BECTHO IS pacyeTa CTENEHH JUCCOIMAlUU c1aboro 31eKTPOoINTa B pacTBOpe
JIAHHOM KOHIEHTpaIuu?

MOBBIIIICHUE TEMIIEPATyPhI KUIIEHHS pacTBOpa

TeIuI0Ta 00pa3oBaHMs pacTBOpa

KOX(QHUIIUEHT MPETOMIICHUS PAaCTBOPUTEIIS

BSA3KOCTh pacTBOpa

TeMIlepaTypa 3aMep3aHus paCTBOPUTES

3HaueHue, KaKoro CBOMCTBA JIOJDKHO OBITh M3BECTHO JIJISl pacyeTa CTENeHH AUCCOIMAIMU C1aboro JIeKTPOJIUTa B PacTBOpE
JIaHHOW KOHIEHTpaIuu?

MapraIbHBIA MOJIBHBIN 00bEM PacTBOPHUTEIS

YZAEIBHBIN BEC pacTBOpa

TeMIepaTypa KATICHUS PaCTBOPUTEIIS

KOX(QPHUINEHT aKTUBHOCTH PacTBOPUTEIS

MOHIDKEHUE TEMITEpaTyphl 3aMep3aHtsl pacTBOpa

3HaueHHe, KaKOTo CBOMCTBA HY)KHO 3HATH JUIsl pacyeTa CTEIeHH JUCCOLMAIH cJIaboro 3JeKTPOJIUTa B pAaCTBOPE AaHHOM
KOHIIEHTpauu?

yIenbHas TeII0OEMKOCTh

TeryI0Ta 00pa3oBaHMs

OCMOTHYECKOE JTaBICHUE

PacTBop xunur npu remmneparype:

OoutbIIeit TemMIiepaTypsl KUTIEHHS PACTBOPUTEIS

paBHOM TeMIepaType KUIIEHUs paCTBOPUTENS

HIDKE TEeMIIEPaTyphl KUIIEHUS YHCTOTO PACTBOPUTEINS

IIPU CpEJHEN TeMIiepaType KUIEHUS MEX Ly TeMIIepaTypaMu KUIIEHHUs PaCTBOPHUTENS U PACTBOPEHHOTO BEILIECTBA

Kakuie BeTMUMHBI CBSI3aHBI 3aKOHOM HMOHHOM CHIIBI?
HOHHAas CHUJIa U IMOJABHXKHOCTH

KOHICHTpAUsA U 3JICKTPOIIPOBOJHOCTD

HOHHas CuJia 1 YrcCjia IepeHOCa

3apsJ] MOHA U KOHICHTpaluus

HWOHHasi CuJia 1 KOB(l)(l)I/IHI/IeHT AKTUBHOCTHU

Pa36aBieHHbIH PacTBOpP PACTBOPEHHOTO BEIIECTBA 3aMeP3aeT IIPU TeMIleparype:



GoutbIIell TemMIiepaTyphl 3aMep3aHus pacTBOPHUTEIIS

paBHOM TeMIeparype 3aMep3aHusi paCTBOPHUTEIS

HIDKE TEMITepaTypbl 3aMep3aHus YUCTOTO PaCTBOPHUTEIS

IIPU CpPEIHEN TeMIlepaType 3aMep3aHusi MEeXIy TeMIIepaTypaMy 3aMep3aHUsl PACTBOPHUTEIS M PACTBOPEHHOT'O BEILIECTBA

PaCTBOpI/IMOCTL — 9TO -

KOHIICHTpalus pacTBopa

MAaKCHUMaJIbHO BO3MOXXHAaA KOHIICHTPAUA pacTBOpa
KOHIEHTpalus HaCbIICHHOI'O pacTBOpa

CKOPOCTBH paCTBOPECHUS BCUIECTBA

JlaBnenue napa HaJi pacTBOPOM:

BBILIC JAaBJICHUA NTapa HaJd YUCTBIM PaCTBOPUTEIIEM
HIDKE JaBJICHU ITapa HaJd YUCTBIM PaCTBOPUTEIIEM
PaBHO AaBJICHUIO MTapa HAa/l YUCTBIM PAaCTBOPHUTECIEM

PactBop 3amep3aer mpu TeMiieparype:

OoJIbIIel TeMIIepaTyphl 3aMep3aHis PaCTBOPUTEIS

paBHO# TeMIiepaType 3aMep3aHus PaCTBOPHUTEIIS

HIDKE TEMIIEpaTyphl 3aMep3aHusl PaCTBOPUTEIIS

TpH CpefiHel TeMIiepaType MeXIy TeMIepaTypaMy 3aMep3aHHs pACTBOPHUTEIS M PACTBOPEHHOTO BEIECTBA

BribepuTte HeBepHBIi OTBET: AIEKTPOIUTAMH MOTYT OBITH BEIIECTBA -
TBEpIbIE

KUIKHE

ra3zoo0pa3Hbie

Temneparypa KUIIEHUsI — 3TO TeMIIEparypa, IIpu KOTOPOil:
KUOKOCTDb UCTIApSETCA

JKUJIKOCTB OBICTPO HCTIapSeTCs

HapOOGpEBOBaHPIe MIPOUCXOOUT BO BCEM o0beMe KHUAKOCTHU
JABJICHUEC ITapa JXUAKOCTU CTAHOBUTCS PABHO BHCIITHEMY HABJICHUIO

IloBriIEHHE TEMIIEPATYpPhbl YBEJINYUBACT B3AUMHYIO paCTBOPHUMOCTH BEIICCTB!
BO BCEX CIy4asx

TOJILKO KOT'JIa ITPOLIECC PACTBOPEHHS IK30TEPMHUYCCKU I

TOJIBKO KOT'JIa MPOLIECC PACTBOPEHHS SHIOTEPMUUECKHIA

[IPU YCTIOBUH YBEIUYCHUS SHTPOIHU

YTBepkICHUS, CIIPABETUBBIC IS 30YJUTHOCKOITIMYECKON KOHCTAHTHI:

3aBUCHUT TOJIBKO OT CBOMCTB pacTBOPUTEIS

3aBUCHUT OT CBOWCTB PACTBOPHUTENSI U pACTBOPEHHOTO BEIIECTBA

3aBUCHUT OT CBOWCTB PAaCTBOPHUTENSI U KOHIIEHTPAIIMK PacTBOpa

3aBHCHUT OT TEMIEPATypPhl U KOHIIEHTPAIIUH PacTBOpa

YBEIMUMBAETCS C POCTOM COOTHOIIIEHUS YCIbHON TEIUIOTH HCIIAPEHUS K KBaJIpaTy TeMIepaTyphbl KUTICHUS
YMEHBIIAETCS C POCTOM COOTHOILICHHUS YIACIBbHON TEIIOTHI UCIIAPSHHUS K KBaIpaTy TeMIIepaTyphl KUTICHUS

MeTon ucciieoBanus pa30aBICHHBIX PACTBOPOB, OCHOBAHHBIN HA CpaBHEHHUH TEMIICPATyPhl Hadala KATICHUS PacTBOpa U
TEMIIEPATYPhI KUIIEHNS PACTBOPUTEIIS IIPU ITOCTOSHHOM JaBICHUU:

KaJOPUMETPHUS

KPHUOCKOTIHS

0CMOMETPHS

TEH3UMETPHS

30YIITHOCKOIIHS

dhoromeTpus

Merton wuccnenoBaHusi pa30aBlIeHHBIX PAacTBOPOB, OCHOBAHHBIH Ha HM3MEPEHHWH H30BITOYHOTO JABJICHHWS, MPUJIATaeMoro K
pacTBOpY M OCTaHABJIMBAIOIIEI0 CAMOIIPOU3BOJILHBIH MEPEX0]l MOJIEKYJ PACTBOPHUTEINS Yepe3 MOJyIIPOHUIIAEMYI0 MEMOpaHy B
pacTBop:

KaJOpUMETpHUs

KpUOCKOTIHUS

OCMOMETpPHS



TEH3UMETPHSI
30YJUTHOCKOTIHS
¢dortomerpus

[ToBbilIeHNE TeMIepaTypbl Hadana KHUIEHHs pa30aBICHHOr0 PAacTBOpa HENETYYero PacTBOPEHHOTO BEIECTBA B JIETYYeM
pacTBOpHUTEIE IO CPaBHEHHIO C TEMIEpaTypoil KUIIeHHs pacTBOpUTeNs Bepaxkaercs Gopmyinoit AT = iEm. BykBoit m B 3T0it
hopmyne obo3HaueHA:

Macca paCTBOPHUTEIIA

Macca pacTBOPEHHOrO BEIECTBA

Macca pacTtBopa

MOJISApHasA KOHLICHTpalusa paCTBOPEHHOI'0 BEUIECTBA

MOJIAJIbHAasE KOHUEHTPpaAIUA paCTBOPEHHOT'O BEIICCTBA

YHCII0 MOJIb PACTBOPEHHOTO BEIECTBA B PACTBOPE

Uro o3HadaeT TepMuH "Kprockomus'"'?

SIBJICHUE MOBBILIEHUS TeMIIEpaTypbl KUIIEHHUS PacTBOPa 3JIEKTPOIUTA
SIBJICHUE TTOHIDKEHHUS TEMITEPaTyphl 3aMep3aHtsl paCTBOPOB

SBJICHUE KPUCTAIUIN3AIUY PACTBOPUTENS U3 PacTBOPA

paboTa OXJIaUTEILHON CMECH U3 COJIH U JIbJa

N3oronnueckuii koapduuuent Bant-I'odda 3To nonpaska, yunThiBaromas:
YBEIHUYCHHE PAaBHOBECHOTO JAaBJICHUS Mapa HaJ YHCTHIM PACTBOPHUTENEM IIPH HArpeBaHUU
HETIOCTOSAHCTBO AJAaBJICHUS IIPU HArp€BaHWU WU OXJIAXKIACHUU PAaCcTBOpa

pa3iniue MOJIIPHBIX MAacC PaCTBOPUTEIISA U paCTBOPEHHOT O BECIICCTBA

HU3MCEHCHHUE YUCJia YaCTHUI] B paCTBOPE NpU AUCCOUALINU UITU aCCOLIMallu MOJICKYIT
HU3MCHCHHUEC IUIOTHOCTU paCcTBOpPA IPU JUCCOLHAIIUU WU aCcCOUAIIU MOJICKYIT
M3MEHEHHE H30TOIHOTO COCTaBa MOJIEKYIl PACTBOPEHHOTO BEIECTBa

Bribepute BbIpaxeHune, KOTOPOE MOXKET UCTOIb30BATHCS IJIs OMPEISNICHUs KaKYIIEeHcs MOJSIPHOM Macchl PacTBOPEHHOTO
BEIIIECTBA KPUOCKOITMIECKAM METOIOM:

M=>Mux+M,x
1000KAH
RT,
1000&g .,
glﬂ"?;m
1000&g,

g lﬂ" Tms

M
M
M

Pazgen «aexkTpoxumus

Kakoii 13 epedncIeHHbIX THIIOB IPOBOJAHMKOB OTHOCHTCSI K IPOBOJIHUKAM BTOPOTO poaa?
METaJUIBI

MOJTYTIPOBOJHUKA

MOHHBIE IPOBOTHUKH

U30JIATOPBI

3IEKTPOHHO-UOHHBIE TPOBOAHUKH

Kakum u3 MPUBCACHHBIX ypaBHeHI/Iﬁ OIMPCACIIACTCA CBA3b MCKIY y)leﬂLHOﬁ M DKBUBAJICHTHOI BHGK’I‘pOHpOBOHHOCTHMI/I?
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Kax n3mensiercst yaenbHas 3J1eKTPOIPOBOJIHOCTh PACTBOPOB AJIEKTPOIUTOB C POCTOM KOHIIEHTpaIuu?
0CTaeTcs IMMOCTOSHHOMN

YMEHBIIIAeTCs

YBEJIMUUBAETCS

JUTSL OTHUX BEIIECTB PAcTeT, U APYTHX YMEHBIIACTCS

MPOXOJIUT Yepe3 MaKCUMyM

HpaKTI/I‘IeCKOC MIPUMEHCHUEC BJICKTPOIPOBOJHOCTH - OIIPEACIICHUEC CTCIICHNU JUCCONHAINN DJICKTPOJINTA 110 (bopMyne:

a=4,00,
A,
a =
/‘V
a=Ar,+4,

YeM 0OBsICHSIETCS YBEITHMUCHUE YIENILHOM JIEKTPOIIPOBOAHOCTH PACTBOPOB AIEKTPOJIUTOB C POCTOM KOHLIEHTPALMN?
YBEIIMYCHUE 3apsia HOHOB

YMEHBIICHNEM 3JIEKTPHIECKOTO B3aNMOICHCTBUS HOHOB

YBEJIMYEHUEM CTENEHU AUCCONUALNN

YBEIMYCHUEM YHCIIa HOCUTENEH TOKa B pacTBOpE

YMEHBIICHNEM IJIOTHOCTH U BA3KOCTH pacTBOpa

KaK NU3MCHACTCA DKBUBAJICHTHAA BHCKTpOHpOBO)IHOCTB BOJHBIX paCTBOpOB BHCKTpOHI/ITOB C pOCTOM KOHHCHTpaHI/II/I?
OCTaeTCs MOCTOSHHOU

YMEHBIIAETCS

YBEIMUYUBAETCS

JUISL OTHUX BEILIECTB PacTeT, Ul IPYTUX YMEHBIIAETCS

MIPOXOJUT YEpe3 MaKCUMYM

Kakoii 3aK0H JISKUT B OCHOBE OJTHOTO U3 METOJIOB 3KCIEPHUMEHTAIBHOTO OIPENIENICHUS Ao, JAJISL CIAOBIX IEKTPOIUTOB?
3aKkoH pazbasienust OcTBambaa

3aKOH HE€3aBHCHUMOCTHU JABHUXKCHUA NOHOB

npenensHbIi 3akoH lebast Konppaymra

3akoH Dapanes

3aKOH HOHHOH CUJIBI

Kakoe ypaBHeHHe BeIpaXkaeT CyIIHOCTh 3aKOHa pa3BeaeHust OcTBaibaa?
K- C, OC.
C

g Ao

>

ac,:}lo—aD\/E

a2

:(l—a)V
A, =1+ L

(I+, I - MOBM>KHOCTH KATHOHOB ¥ aHHOHOB)

21.]'[5{ KaKOﬁ prHHBI HMOHOB, HpHBe}]eHHLIX HHWXC, HpI/I6HI/I31/ITeJ'[I)HO OANHAKOBBI HOJIBI/I)KHOCTI/I?
K*, NH,", NOs~, CI”

K, Li*, Na'", OH"

H*, NH,", Li*, OH™

CH;COO", Br, OH™, NO;”

Li*, Na", K%, Rb*

I[J'ISI HU3MEPCHUSA IJICKTPOIIPOBOAHOCTHU PACTBOPOB MCIHOJIB3YCTCA:



MOCT TIOCTOSTHHOT'O TOKa
MOCT IIEPEMEHHOTO TOKa
moct Konbpayia
MOTEHIHOMETP

Peskoe nmazieHne 31EeKTPOIPOBOAHOCTH PACTBOPA MPH HEUTPAIN3AINHI KHCIOTHI IIEI0YbIO CBA3aHO!
C YMEHBIIICHNEM CyMMAapHOH KOHIICHTPAI[H HOHOB;

C YMEHBIICHHEM KOHLIEHTPAIMH OYEHb MTOJIBUKHBIX HOHOB I'MJIPOKCOHUS;

C HAKOIUIEHUEM B CUCTEME HOHOB THPOKCHIIA;

¢ 00pa30BaHUEM OCAIKa;

VpaBHeHHUE BeIpaKaeT 3akoH pazdasieHuss OcTBayibaa

K
- uc.
Ty c
A

Jansl rpaduky 3aBUCIMOCTH yJeNbHON atekTpudeckoit nposoanmMoctu Bogasix CH;COOH, KCl1, KOH, HCl ot
KOHIICHTpAIlUH. YKaKUTE HOMEp KPUBOH Ut BomHOTO pacTBopa KOH.
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Jlanbl rpadMKy 3aBUCMMOCTH SKBUBAJICHTHOH 3JIEKTPHUYECKOI TpoBoANMOCTH BoJHBIX pacTBopoB CH;COOH, KCl, KOH, HCI
OT KOHIIEHTPAINH. YKaXKUTe HOMEP KpUBOH 1ist BogHoro pactsopa HCL
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Jlnst pacTBOpa CHIIBHOTO AIIEKTPONINTA, AUCCONMHUPYIOIIEro Ha J[Ba OAHO3aPSIJHOTO HOHA, YPAaBHEHNE 3aKOHA HE3aBUCHMOTO
JBIDKeHUS HOHOB KonbpayIa uMeeT BUL:
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YBenuueHne 3MEKTPUISCKOHN MPOBOIUMOCTH PACTBOPOB CHIIBHEIX JJIEKTPOIUTOB C POCTOM TEMITEPATyPhl MOXKET OBITH
00yCIIOBJIEHO:

3NMeKTPOGOpETHICCKUM IPHEKTOM

penakcanmoHHBIM 3 HeKToM

YMEHBIIEHUEM BA3KOCTH pacTBopa

CHIDKCHUEM CTEIICHU TUCCOLIUAIIUH

YBEIMUYCHHUEM CTETICHN TUCCOLUAIINN

3cTadeTHBIM MEXaHHU3MOM IIEPEHOCa MPOTOHA

YBEIMYCHAEM KHHETHICCKOW YHEPTHH MOHOB

D

YMeHbIlIeHnEe IKBUBAJIEHTHOH MpoBoauMocTH BoaHoro pactBopa CH;COOH npy noBBIIEHHH KOHLEHTPALMH JJIEKTPOJIUTA
00yCIIOBICHO IITaBHBIM 00pa3oM:

anekTpodhopeTHICCKUM P HEKTOM

penakcanoHHBIM 3 dhexTom

YMEHBIICHUEM BSI3KOCTH PacTBOpa

CHIDKCHUEM CTEIICHH JHCCOLUALIIH

YBEJINYCHUEM CTEIICHN TUCCOLMAIINH

YBCJIMUCHUEM KUHETUYECKOUN OHEPIruu HOHOB

YMeHbLICHHE SKBHUBAJICHTHOH NPOBOIMMOCTH BomHoro pactsopa NaCl mpH NOBBINIEHMH KOHLIEHTPALMH 3JIEKTPOIIUTA
00YCIIOBIICHO TJIaBHBIM 00pa3oM

anekTpodopermaeckum 3hdhexTom

penakcanoHHBIM 3 dhexkTom

YMEHbBIIIEHUEM BS3KOCTH pacTBOpa

YBEJIMYECHNUEM CTETICHN TUCCONMAINN

YBEJIMYEHUEM KHHETUUECKOIH SHEPTUH HOHOB

[Tpu 6eckoHEYHOM pa3BEACHUH YKBUBAIICHTHAS HIIEKTPOIPOBOAMMOCTE BOJHOTO PACTBOPA IEKTPOJINTA paBHA!
HYJIO

3JIEKTPOIPOBOAHOCTH BOJIbI

CyMMe€ NpeAEIbHbIX NOJBUKHOCTENH HOHOB

PA3HOCTH MPEAETbHBIX NOJBUXHOCTEH HOHOB

MIPOU3BEACHHUIO MPEAETBHBIX MOJBUXKHOCTENH HOHOB

B npoBoHUKaX MEPBOTO po/ia HOCUTEISIMH dJIEKTPHUECTBA SBISIOTCS:
HNOHBI

MOJIEKYJIbI

3JIEKTPOHBI

paauKansl

Bennunna, paBHast 00paTHOMY 3HAUEHHIO YAEIBHOTO COIPOTHBIICHNS Ha3bIBACTCS:
yIENbHOH POBOAUMOCTBIO

MOJIIPHOU ITPOBOJUMOCTBIO

MpeebHON IIEKTPUIECKO TPOBOAUMOCTHIO

JIIEKTPUYECKON TOABHKHOCTBIO

IIpumepoM npoBOAHKKA BTOPOIO PO SIBIISIETCA:
pacruiaB XJI0pua HATPHs

Menb

AIIOMUHUI

BoJb(pam

BeJ’II/I‘II/IHa, nsMepscemas O6paTHI)IM 3HA4YCHUEM YIACIBHOT'O COIIPOTUBJICHMS, HA3bIBACTCA:



ANIEKTPOIIPOBOTHOCTh
9KBUBAJICHTHAS YJIEKTPHUYECKAst IPOBOMMOCTh
MOJIIPHAs 3JIEKTPUYECKAs TPOBOJIUMOCTD
yIeIbHAS JIEKTPUIECKask IIPOBOAUMOCTD

MomnsipHas 37€KTpruiecKast IPOBOANMOCTD:
YBEIMYMBACTCS C YBEIMUECHNUEM KOHIICHTPAI[MN PacTBOpa
HE 3aBHCUT OT KOHIIEHTPALlUU pacTBOpPa

YMEHBIIAETCS C yBEITUUYEHUEM KOHIIEHTPAlU pacTBOpa

CKOpOCTb JIBHYKEHUS] NOHOB B PaCTBOPE HE 3aBUCHT OT:
HAaIPsHKEHHOCTH JIEKTPUIECKOTO TOJIS

TEMIIEPATYPBI

JaBJICHHS

BSI3KOCTH pacTBopa

C yBenuueHue pa30aBICHUS MOJISIPHAS JICKTPHUCCKAs IPOBOAUMOCTE:
YBEIMUUBACTCS

YMEHbIIIaeTCs

HE U3MEHseTCA

paBHa HYJIO

[TpenenbHyI0 MOJISIPHYIO SIEKTPHUYECKYIO TPOBOANMOCTD MOXKHO PACCUUTATh MO:
3akony Konbpayma

3akoHy CTokca

3aKOHY DHINTEHHA

3akony Dapanes

YcnoBHBIN 3apsna, KOTOpBIﬁ MNpUNHUCBIBACTCA aTOMYy B COCAMHCHUHU ITIPpU YCJIOBHUU, YTO BCHICCTBO IMOCTPOCHO U3 HOHOB,
Ha3bIBACTCA

BAJICHTHOCTH

BaJICHTHOC COCTOSHHC

CTCIICHb OKHCJICHHUA

KOOPAUHAIIMOHHOC YUCIIO

KonnuraTuBHBIMH CBOWCTBAMH PACTBOPOB HA3BIBAOTCA TAKHE, KOTOPBIE ONPENENAIOTCS
IIPUPOIOH YaCTHUI]

KOHIIEHTpaluel yacTuly

pa3sMepOM 4acTHI]

HIPUPOJON PaCTBOPUTENS

PacTtBOp KUNUT npH Temneparype

GostbIeil TeMIIepaTypsl KUIIEHHUS PACTBOPUTEIS

PaBHO# TeMIepaType KAIIEHUs paCTBOPUTEIS

HIDKE TeMITepaTypbl KUIIEHHUS YACTOTO PACTBOPUTEIIS

IIPU CpPEIHEHN TeMIIepaType KUIEHHUS MEXLy TeMIIepaTypaMn KUIIEHHUS PACTBOPUTENS U PACTBOPEHHOTO BEIIECTBA

Brruncnure ocmotudeckoe naeienue npu 27°C pactBopa caxapa, OOUH JIUTP KOTOPOIO COAEPKUT 91r pacTBOPEHHOro
BeIlleCTBa

332 klla

663 klla

2457 kIla

OcmMmoTHYecKoe MaBieHue HeKoToporo pactBopa mpHu -3°C cocraBuser 2735klla. Ilpm kakoii TemmepaType OCMOTHYECKOE
nasienne gocturder 3040 klla

27°C

3°C

30°C



Crenenp AUCCOLUAIH SJEKTPOIUTA — 3TO

OTHOIICHUE NPOU3BEICHNSI KOHIIEHTPAINH (AKTHBHOCTEH) HOHOB K KOHIICHTPAINH (aKTHBHOCTH) HEMPOIMCCONNIPOBABIINX MOJICKY;
KOHCTaHTa PaBHOBECHS TUCCOLMALINK SIEKTPOIIUTA;

OTHOILICHUE YUCIIa IPOAUCCOLUHUPOBABIINX MOJIEKYJ K YHCITy PACTBOPEHHBIX;

OTHOUICHHE SKBUBAJICHTHON MPOBOIUMOCTH ( A,) K SKBUBAJICHTHO! IPOBOIUMOCTH IPH OECKOHEYHOM pa30aBieHHH (Ay).

KonmenTparis noHOB Bogopoa B pactBope ¢ pH=2
0,01 cmonb/n

0,1 Momw/n

1 MoJib/n

10 momb/n

PaccuuTaiite pH 0ydepHoro pacteopa, cogepxarero 0,5 MoJib/J1 arieTata HaTpus U 1MoJIb/11 yKCycHOM KucaoTsl (pK=4,76)
4,76
4,45
4,26
5,76

YTBepKIeHHs, CIpPaBEeUIMBbIC U TAapPHUAIBHBIX MOJBHBIX BEJIMYHMH, ONMCHIBAIONIMX PAaCTBOP JAaHHOH KOHILEHTPAIUH.
[TapuuanpHas MOJIBHAS BEJIMYMHA 3TO -

OKCTCHCHUBHAas BCIIMUMHA

WUHTCHCHBHAs BEJIMYMHA

(hYHKIHS COCTOSHUS

(yHKIMS Tpoecca

XapaKTEepUCTHKa BKJIaJa KOMIOHEHTa B COOTBETCTBYIOIIEE CBOHCTBO pacTBOpa

CBOMCTBO PacTBOpa B LIEJIOM, HE 3aBUCSIIIEE OT €r0 KOHI[EHTPALIH

YTBepxKACHUS, CIIPaBEATUBBIC IS 30YUTHOCKOITIMYECKOH KOHCTAHTHI

3aBHCHT TOJIKO OT CBOMCTB PaCTBOPHUTEILS;

3aBHCHT OT CBOMCTB PaCTBOPUTEIIS U PACTBOPEHHOT'O BEIIECTBA;

3aBHCHT OT CBOICTB pacTBOPUTEIIS U KOHIIEHTPALIMU PacTBOPA,;

3aBHCHT OT TEMIIEPATypbl U KOHLEHTPAIUK PacTBOPa;

YMEHBIIAETCS] ¢ POCTOM COOTHOUIECHHS YIIEILHON TEIUIOTHI HCIIApEHNs K KBaIpaTy TeMIepaTyphl KUIICHHSI.

Kpuockonuyeckne KOHCTAaHTBI Uit OeH30/1a W BOIBI PaBHBI cOOTBeTCTBeHHO 5,12 m 1,86 K-kr/momb. Monekyna BemectBa B BOJIHOM
pacTBOpE MOJHOCTHIO AUCCOLMMPYET HA JBE YaCTHIIBL, @ B OEH30JIe HE JUCCOLUMUPYET U HE acCOLMUPYET. YKaKHUTe, BO CKOJIBKO pa3 OyayT
pa3nu4aThes MOHIKEHUS] TEMIEPATyphl Hadana OTBEpAEBaHUS Pa30aBIEHHOrO PacTBOpa OJHOTO M TOTO K€ BEIIECTBA B OEH30J€ M B BOJE
MPH OJUHAKOBBIX MOJISUTBHBIX KOHIIEHTPALHAX

1,0

1,4

1,8

2,0

2.4

N3oronnueckuii koapduuuent Bant-I'odda 3To nonpaska, yunThiBaromas:
YBEIHUYCHHE PAaBHOBECHOTO AABJICHUS Mapa HaJl YHCTHIM PAaCTBOPHUTENIEM IIPHU HarpeBaHUU;
HETIOCTOSAHCTBO JAaBJICHUSA P HArp€BaHUU WK OXJIAXKACHUU PACTBOPA;

pa3iiniue MOJIIPHBIX MAaCC PAaCTBOPUTEIIA U paCTBOPEHHOT'O BCIICCTBA,

+U3MEHEHHE YHCIIa YaCTUL[ B PacTBOPE MpU JUCCOLMAlIUN WJIK acColUaliui MOJIEKYJT;
HU3MCEHCHHUEC IUIOTHOCTHU paCcTBOpPaA IPpU JUCCOLHUAIIUN WK acCoOUaliui MOJIEKYII.

Brerancnure n3oronndeckuit kodpdunueHt Bant-I'ohda ams pazdaBieHHOr0 BOAHOTO pacTBOpa HEKOTOPOTO BEIIECTBA, €CIIH
MOJICKYJIa BEIIECTBA AUCCOIMUPYET B PACTBOPE HA BE YACTHIIBI U CTEIICHb JUCCOLMAIINH cocTaBisieT 60%

1,0

1,2

1,4

1,6

2,0

W3BecTHO, 4TO MPaKTHYECKH BCE MOJEKYIBl OCH30IHON KHCIIOTHI, pacTBOPEHHON B OEH30J€, aCCOIUUPOBAHBI B IUMEPHI.
Beruncnure nzoronnydeckuii koapduiment Bant-I'odda mi1st pazdaBneHHOro pactBopa 6€H301HHOM KHCIOTH B OeH30I1e
0,1



0,5
1,0
1,5
2,0

BBI6epI/ITC BBIPAKCHHUEC, KOTOPOC MOKCET HCIIOJIB30BATHCA TSI ONPCACICHUS Kaxcymef/ic;{ MOHﬂpHOﬁ MacCbl PaCTBOPEHHOI'O
BEIIECTBA KPUOCKOIMMYIECKUM METOOM

M=Mx+M,x,

3 _ 10005z,
g'lﬂl"‘?:-w
M= & RT
i
2 - 1000Kg;
glﬁTms

Bripakenue, KoTopoe MOXKET UCTIONb30BATHCS JIJIS ONPEIETICHIS KaXKYIIeHcss MOJISIPHOM MacChl paCTBOPEHHOTO BEIECTBA 110
pe3ysibTaTaM U3MEPEHH OCMOTUYECKOTO JIaBJICHHUS

M=Mzx +M,x

3 10002z,
g'lﬂl"‘?:-w

3 1000,
glﬂTms

Kakoe ypaBHeHME IpaBUIIBHO IIEpeJaeT CBA3b MEX/y H30TOHHUECKUM Kod(duimenToB BanTt-I'odda u crenensio
JMICCOLMAIINY CJIabO0To 3IeKTponnTa’?

iz1-(y +1a
iz 1+ (v +1)a
i-1=(v - 1)a
i+1={y +1)a

AOCOMOTHAs CKOPOCTh ABMXKEHHUS HOHOB — 3TO ...

CKOpOCTI) JABHWXXCHUA NOHOB HpI/I 6eCKOHe‘IHOM paBBe)IeHI/II/I;
CKOPOCTD JIBUKEHHSI HOHOB TPH HanpsbKeHHoCTH nosist 1 B/wm;
MOJISIpHAs 3JICKTPUYECKasl TPOBOAMMOCTD;

yIeNbHAS AIIEKTPUICCKAsT TPOBOUMOCTD.

DJIeKTPOJAHbIE NOTEHIIUATIBI

DNEKTPOTUTHYESCKUNA KITFOY, CITYXKAIIUH U SJIIMMIHAPOBAHUS 11 (Hy3HOHHOTO TOTCHIIHAIA,
3aM0JIHEH JIUCTUIJUTMPOBAHHOW BOJIOM.

COJIEP>KUT MOHBI C OJMHAKOBOW MOJBUKHOCTHIO.

COJZIEP>KUT MOHBI C AHOMAJIBHOM MOJBUKHOCTBIO.

3aI0JIHEH UCCIIENyEMbIM PacTBOPOM.

COJIEP>KUT HACBILEHHBIA PACTBOP XJIOPUCTOTO Kajusl.

Mertani, UCHOIb3YeMBIi B Ta30BBIH 2JEKTPOJaX JOJKEH
y4acTBOBAaTh B AJIEKTPOIHOMN peakLuu.

OBITh HMHEPTHBIM K 3JIEKTPOTHON PEaKITUH.

XOPOIIO COPOMPOBATH TA3HI.

TTOJTHOCTHIO MCKITFOYATh COPOIIMIO Ta30B.

HMMETh CHJIBHO Pa3BUTYIO MOBEPXHOCTb.

Hcnonb3yeMblii B XMHTHIPOHHOM DJIEKTPO/IE XUHTHIIPOH IPEJICTaBISIET COOOM:
9KBHUMOJIEKYJIIPHOE COCIUHEHUE XUHOHA U THIPOKCUIIAMUHA.



JICTKO paCcTBOpHUMas CMCChb XMHOHA U TUAPOOKHUCH XpoMa.
MaJIOpaACTBOPUMOE COCTUHCHUE.

MaJIOpaCTBOPUMOEC COCIUHCHNUE XNUHOHA CO CJI€AaMU TMAPOXHUHOHA.
9KBUMOJIEKYJISIPHOEC COCAMHEHNE XUHOHA U THAPOXWUHOHA.

O0pa3oBaHue MOTEHIIHANA CTEKISTHHOTO 3JIEKTPO/1a MPOUCXOUT 32 CUET
HMOHOOOMEHHBIX ITPOIECCOB.

OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX IIPOILIECCOB.

MPOIIECCOB PACTBOPUMOCTH CTEKJIA.

0oOMeHa MEK/ly HOHAMH B CTEKJIC U B pacTBOPE.

KanomenbHbI# 351E€KTPOJT OTHOCUTCS K:
OKHUCJIIMTCIIBPHO~BOCCTAHOBUTCIIBHBIM.
3nekTpoaam 1 poxa.

3NIEKTposaM 2 poja.

3JIEKTPO/1aM CpaBHEHUSI.

HOHOOOMEHHEIM QJIEKTpOaaM.

XopcepeOpsHbIA AIEKTPOT OTHOCUTCS K:
OKHCIIUTEIIbHO—BOCCTaHOBHTEIIHHBIM.
3nekTpoaam 1 pona.

3JIEKTpoiaM 2 poaa.

9JIEKTPOJIaM CPaBHEHHSL.

HMOHOOOMEHHBIM JIEKTPOJIAM.

XUHTUAPOHHBIN AJIEKTPOJT OTHOCUTCS K:
OKHCITUTEIIbHO~BOCCTAHOBHTEIIHLHBIM.
anekTponam 1 poxa.

3JIEKTpOiaM 2 poaa.

JJIEKTPOAAM CPABHEHHSI.

HHIUKATOPHBIM DJIEKTPOJaM.

UTo Ha3BIBAETCS YCIOBHBIM JIEKTPOIHBIM MOTSHIIHAIOM?

-YCIIOBHBIM BJICKTPOJHBIM MTOTCHIIHAIOM HA3BIBAETCS 3/C DJIEMEHTa, COCTABICHHOTO U3 JaHHOTO JJIEKTPOIa M CTAHAaPTHOTO BOZOPOIHOTO
JNEKTPOLL;

-YCJIOBHBIM 3JIEKTPOJIHBIM MOTEHIIMAJIOM HA3bIBAETCS HJIC DJIEMEHTA, COCTABIEHHOT'O U3 JAHHOTO 3JIEKTPOJIa U CTAaHAAPTHOTO KAJIOMEIBLHOTIO
3JIEKTPOAA;

-YCJIOBHBIM 3JIEKTPOJIHBIM MOTEHIIMAIOM HA3bIBACTCSl OTEHIIMAT JIEKTPO/1a IPU aKTUBHOCTH €r0 HOHOB B PacTBOPE, paBHOW €IMHUIIC;
-YCIIOBHBIM 3JICKTPOJHBIM MOTEHIIMAIOM Ha3bIBAETCS MMOTEHIIMAN 3JIeKTpoaa b0 B HepHCcTOBCKOM, 60 B OCTBaNbJOBCKON MIKAJIE.

Kakoit anexrpos Ha3pIBaeTCSl KATOMEITBHBIM?
Hg| Hg(NO:),
Hg| ngSO4, CdSO4

Hg| Hg(NO3).
Hg' ngclz, CI
Hg, K| KCI

Kaxkne noHsr Y4acCTBYIOT B 3JIEKTPOJAHOM IIPOLIECCE HA KAJIOMEIIbHOM 3HCKTpOI[C?
Ag2+
H 2+
22
K+
Hg*
Cr

ITo kakOMy ypaBHEHHIO PaCCUMTHIBAIOTCS PABHOBECHBIE NIEKTPOAHBIC ToTeHIM Akl U D/C ralbBaHUYECKHX JIEMEHTOB?
ypaBHEHHIO AppeHnyca

ypaBHeHHIO BanT — ['odda

ypaBHeHuro HepHcra

ypaBHeHuro ['ub6ca—I enpMmronbia

ypasueHuto [ n606ca—/lrorema

Kak na3biBaeTcs oTcHIuali, BO3HHUKAIOIINI Ha TpaHUIIC pa3jciia 3JICKTPOJIMTOB B DJICMCHTAX TUIIA:



M, MA, aq || aq, MA, | M ?
a < a

MeMOpaHHBII

3NEKTPOAHBIN

(hazoBeIit

T PY3HOHHBIH

XUMUYECKUI

Kaxoro aBTopa Teopust ABOMHOTO 3JIEKTPUUECKOTO €051 00BsCHSAET HAOI0JaeMble Ha ONBITE TIepe3apsIKy TOBEPXHOCTH U
M3MEHEHUE 3HaKa JIEKTPOKUHETUYECKOTO MOTeHIMana?

Appenunyca

I'eapMromniia

T'yn

[Irepna

Yanmana

DIEeKTPO/I, MOTEHIA KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMU aHATU3UPYEeMOr0 HOHA, Ha3bIBAETCHl. . .
CTaHJapPTHBIM 3JIEKTPOOM;

3JIEKTPOIOM CPaBHEHHS;

WHJIUKATOPHBIM 3JIEKTPOJIOM;

BOJOPOJIHBIM 3JIEKTPOAOM.

Hegepno, uto cornacHo ypaBHeHUI0 HepHCTa nmoTeHan 3JeKTpoia 3aBUCHUT OT ...
€ro Macchbl;

€ro MPHUPOJIEI,

TeMIIepaTypsbl;

KOHIEHTPALIMU JIEKTPOJIUTA.

DJIeKTpOoHbIE MOTEHIIUAIBI onpeneisioT Mo DJ]C rajnbBaHHMYECKOro JIEMEHTAa, COCTABICHHOTO M3 JAHHOTO JIEKTPOo/a U
CTaHAAPTHOTO ...... JJIEKTPOJA.

BOJIOPOJIHOTO;

IUIATHHOBOTO;

cepeOpsiHOro;

MEJTHOTO.

DnekTposioM | poma sBIsSETCS YIEKTPOLT ...
Ag | AgCl, KCI;

Cu | Cu*;

Hg | HgCl, KCI;

Pt | Fe**, Fe*".

DIEKTPOIOM 2 POJIa ABIAETCS INEKTPOL . ..
Ag|Ag';

Ag | AgCl, KCI;

Zn | Zn*;

Pt | Fe*, Fe*".

OKHUCIIHTENBHO-BOCCTAHOBUTENBHEIM JJICKTPOJOM ABISAETCS 3NEKTPOL, . ..
Ag|Ag

Cu | Cu™;

Pt | Co**, Co*;

Ag | AgCl, KClL.

IAC

Uucno Z, Bxozsuiee B ypaBHeHue HepHceTa cOOTBETCTBYET

YHCIY MOJIb AJIEKTPOHOB, YUAaCTBYIOLIUX B 3JICKTPOIHOM IIpOLIEcCe.
YUCITY DJIEKTPOJHBIX pPEaKInil.

3apsAAOBOMY YHCITy aHHOHOB B PacTBOpE.

3apSIOBOMY YHCITYy UOHOB THAPOKCOHUS.



Jis pacuera DJIC ¢ momoripio ypaBHeHust HepHcTa HE00X0AUMO 3HATH
ctanaapthyto DJIC anemeHTa U TeMeparypy.

O/1C HopmainbHOro 351eMenTa Becrona.

CTEXMOMETPHYECKOE YPaBHEHHE PEaKLMHU B 3JIEMEHTE.

3JIEKTPOIPOBOTHOCTD PACTBOPOB, BXOJSLINX B COCTAB 3JICMEHTA.

arMoc(epHoe JaBiIeHe

Bennunny 3/1C ranbBaHUYECKOTO 3JIEMEHTAa MOXKHO PACCUUTATD
C IOMOIIbIO YPaBHEHUSA d)apaz{eﬂ,

C MOMOILBIO YpaBHEHUsT DpyMKHHA.

C IOMOIIbIO YPABHEHUSA HepHCTa.

noMonibio ypaBHeHus [ m66ca-/lrorema.

JU11 HOpManbHO Pa30MKHYTOTO TaJbBAHUYECKOTO 3JIEMEHTA JJIEKTPOAMBIKYIIAs CUJIa PaBHA
Pa3HOCTHU SJICKTPOAHBIX MMOTCHIIMAIIOB Ha BbIBOAAX ID.

MaJICHUIO HAIIPSKEHUSA Ha BHCIIHEM YYAaCTKE LENU C raJIbBAHUYCCKUM 3JICMEHTOM.

Hanps’KEHUIO Ha BbIBOAAX pa60Tanmero DJICMCHTA.

TPOU3BEJICHHIO TOKA HAa CyMMY COIIPOTHBIIEHHH

W3BecTHBI ciienyrone METO bl U3MEPEHUS 3/IC TAIbBAHUYECKOTO 3JIeMEHTA!
MOTEHLUOMETPUYECKUI

nossiporpaduaecknit

METOJ] BOJIbTMETPA C BEICOKMM BHYTPEHHHM CONIPOTHUBICHUEM

KOMIIEHCAL{UOHHBIH

KOHJTyKTOMETPUYECKUH

BenuuuHy 3/1¢ rabBaHUYECKOr0 3JIEMEHTA MOKHO PaCcCUUTATh:
¢ noMo1kio ypaBHeHus Dapazest

C OMOIIIBIO ypaBHEeHUs] DpyMKHHA

¢ moMoIIIbI0 ypaBHenus: Heprera

¢ oMol ypaBHeHus [ n66ca-/Irorema

KaK pPa3HOCTh AJICKTPOIHBIX OTCHIHATIOB raIbBAHMYECKOTO AJIEMEHTA

Kaxkoe TEPMOJNHAMHUYCCKOC YPABHCHUC UCIIOJB3YCTCSA MPU BHIBOAC 3aBUCUMOCTH SHC TaJJbBAHUYECCKOI'O 3JIEMEHTA OT
KOHIICHTPAILIMH BEIICCTB, YYaCTBYIOIIUX B peaKHI/II/I?

AG® = - RT/nKp

- AG—RT/nKn - RTL (n

AU+TWAE@
= 047

AF=
AG
ANH + TH—
AG= 0 0T§¢
AF°-- RT/nKc

Kaxkoii mpouecc nporekaer Ha eBom anektpoze B uerm Ag|AgCl, HCI | HC/CL,,Pt, ecn ¢°Ag|AgCl|Cl =+ 0,222 B, ¢°
CL/CI + 1,360 B:

BOCCTAaHOBJICHHC I‘IJr - HOHOB

okucienue Cl - noxos

BOCCTaHOBJICHHE Ag' -HOHOB

okucienue Cl

OKHCIIeHHE Ag

Yka3aTe CyMMapHO€ YpaBHEHHUE pEaKIH, IPOTEKAIOUIEe B TalbBAHNYECKOM 3JIEMEHTE, COCTOSIIEM U3 /H KaIOMENBHOIO
snexrpona npu 25°C (¢=+0,281) 1 cTaHIAPTHOrO BOAOPOIHOIO SIEKTPOJIA.

Hg,Cl, + 2e — 2Hg + 2CI”

2H" + 2Hg + 2CI" — Hg,Cl, +H,

2Hg + SO — Hg,SO, + 2e

2Hg + SO427 +2H —>ng804 + Hz

Hz + Hg2C12 b ZH* + 2Hg + 2C17



Kak npaBmibHO 3amicaTh TalbBaHUICCKAN JIEMEHT B BHIEC (OPMYITBI?
Zn| Cu| ZnSOs, aq|| CuSOs, aq| Zn

+Cu| Zn| ZnSOs, aq|| CuSOs, aq| Cu|Cu

ZnS0s, aq| Zn—Cu| CuSO,, aq

Cul| ZnSOs, aq|| CuSOs, aq| Zn| Cu

Cu| Cu| CuSOs, aq, KCI|| ZnSO, aq, KCI| Zn| Cu

ypaBHeHI/Ie HepHCTa JUIA pacdyeTa 5AC raJibBAHUYCCKUX 3JIEMEHTOB?

Ee g+ B j L
nUF @,
=g - Ry To
neF a Red
RT
E = ondex
neF a red
a
E=E"+ Ry Lo
neF a Red

J151g 4ero Hy»XeH «COJIEBOW MOCTHK» B TalbBAHUYECKOM 3JIeMeHTe?
JUISL BOSHUKHOBEHUS DJIEKTPOAHBIX MOTEHIUAIOB

JJIA BOSBHUKHOBCHUA I[I/I(i)(i)y3I/IOHHOI‘O IIOTCHIIMal1a

JJIs1 BOSHUKHOBCHUA DIC U pa60Tm DJIEMCHTA

JUIA yCTpaHCHHSA KOHTAKTHBIX IMMOTCHIIUAI0B

JUIA TIpEAOTBpAICHUA IIPOTCKAaHUS PEAKIIUU B 06paTHOM HanpaBJICHUH

CyMMapHBI TOK00Opa3yIOLIHiA MpoIiece, MPOTEKAIOMINI B ralbBaHUYeCKOM dneMeHTa Jlanusmsa- Axkoou
Zn’ + Cu? — Zn" + Cu’
Zn? + Cu’ — Zn° + Cu"
Zn’ + Cu’ — Zn"? + Cu"?
Zn™ + Cu” — Zn" + Cu’

PeaKHI/II/I Ha 3JICKTpOJaX B raJibBAHUYCCKOM sjeMeHTe?
Ha KaTo4€ — BOCCTaAaHOBJICHUC

Ha KaToA€ — p€aKus JUCIIPONOPHHOHUPOBAHUSA

Ha aHOZI€ — IT'MAPOJIU3 DJIEKTPOJIUTA

Ha aHOAE — OKUCJICHUE

Kakosa npuYrnHa BO3HUKHOBCHUS ,HI/I(]I')(I)YZH/IOHHOFO IIOTCHIMAJ1a B IraJIbBAHHYCCKOM sneMeHTe?
pas3jiniue B IpUpOJAC U B KOHICHTPAUAX SJICKTPOJIUTOB IMOJTY3JIEMEHTOB

pa3jinyue B NOTCHIHAIax 3JICKTPOAOB

pas3jinyue B NOABMIKHOCTAX KaTUOHA U aHUOHA B DJICKTPOJIMTAX MOJIY3JIEMCHTOB

pas3jinyue B MNOJABUIKHOCTAX KATUOHOB

pas3ian4ue B NOABUXXHOCTAX aHUOHOB

3a cyer 4ero BO3HUKAET 3.7.C. B raJbBaHUYECKOM dJIeMeHTE?
3a CYET CyMMapHON XHUMUYECKOH SHEPTuu

34 CUCT OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ Ha 3JICKTpoaax
3a CUCT NPOIMYCKaHUs TOKa 4€PE3 JJIEMCHT

3a CUCT NPONyCKaHUs UHEPTOI'O ra3a 4€pes3 dJICMCHT

B ranpBannueckom aneMeHTe Ha KaTtoje (+) MpoTeKaeT mpoiecc
OKHCJICHHUA METajljia

PAa3JIOKEHHUC IJICKTPOIIUTA

TUIPOIIN3 DIEKTPOIUTA

BOCCTAHOBJICHHS MOHOB 3JIEKTPOJIMTA

B ranpBaHHYECKOM 3JIEMEHTE Ha aHOJE (-) MPOTEKAET MPOoIlece
BOCCTaHOBJICHHS MOHOB JJIEKTPOJIMTA

OKHCJICHHUA METalljia

Pa3JI0KEHUE DJIIEKTPOJIUTA

THAPOJIN3 IJICKTPOJIUTA



Cxema 3amucH rajibBaHMYeCcKoro 3neMenTa Januasi-SIkoou
(-) Zn / ZnSO., aq // aq, CuSO, / Cu (+)
Ci C2
(+) Zn / ZnSOy, aq //aq, CuSO4/ Cu (-)
(-)Cu / CuSO0y, aq //aq, ZnSO, / Zn (+)
(-) Ag/ AgNO;s, aq // aq, AgNO; /Ag (+)

Ci C2

JlaTh moHsATHE 2NIEKTPOTU3Y?

npouecce, pu KOTOPpOM XUMHUYECKaAsL SHEPTUS TIPEBPALIACTCA B JJICKTPUICCKYIO;

Ipouecce, Mpru KOTOPOM JICKTPHUUICCKAsA SHEPI'HUs NMPEBPALIACTCA B XUMHUYECKYIO,

OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIN MPOLIECC HA ANEKTPOJIaX MPH MPONYCKAHUU 3JIEKTPUUYECKOTO TOKA YEPE3 AIEKTPOIIUT;
MIPOLECC, CILYKALMA HCTOYHUKOM TOKA.

XUMHYECKUM T'albBAHUYECKUM DJIEMECHTOM Ha3bIBAIOT ychOﬁCTBO:

13 IBYX BJICKTPOJI0B, B KOTOPOM JBJIEKTPUHUECKAs SJHEPTU NPEBPAIACTCA B XUMUYECKYIO,

13 IBYX BJICKTPOJOB, B KOTOPOM XUMHYECKAs SHEPI'Us NMPEBPAIIACTCA B 3JICKTPUYCCKYIO,

U3 ABYX JJICKTPOJAOB, B KOTOPOM XUMHUYECKaAsA DHEPIrUs NPEBPAIACTCA B MEXaHUYIECKYIO,

M3 OJHOI'0 3JICKTPOA0B, B KOTOPOM MPOTEKACT pCaKlsd CaMOOKHUCIICHUA-CAMOBOCCTAHOBJICHHU .

O/IC ranpBaHnYecKOro 1eMeHTa Jannais-Ako0u BeMucseTcs o GopmyIie
— + 2+
E - ¢Ag /Ag = (pZn /Zn

E=9¢

E=9¢ O jeu ) 02 1 zm

E= ¢Zn2+/Zn - ¢C‘u2+/C1¢2+/Cu

CornacHo cxeMe TrajgbBaHnueckoro snemenTa Fe|Fe |[Ni*|Ni ...
B Iiporiecce paboTHI 3JIEMEHTA Ha 3JICKTPOJIC OCAKIACTCS JKENIe30;
HUKEJICBBIH SJICKTPOJI SBIISICTCS aHOIOM;

HUKEJb OKUCIISCTCS;

AIIEKTPOHBI ABIXKYTCS OT JKEJIE3HOTO IEKTPOAa K HUKEIEBOMY.

Cu®* /Cu ¢ Zn* | Zn

Makcumanbsroe 3HaueHne DJIC (py 0JMHAKOBBIX KOHLICH-TPALHAX COJiel) OyleT y ralbBaHM4ecKoro sJeMeHTa Me|
Me(NO;),||Cu(NOs3),|Cu ecnin cTaHZapTHBINA MOTEHIIHAT BTOPOTO METaJlIa PaBeH ...

-2,36 B;

1,5 B;

1,19 B;

-0,76 B.

Ecnu ranbBaHHYECKUI 2JIEMEHT COCTABIICH U3 JIByX BOJIOPOAHBIX AIEKTPOJIOB, OJIUH U3 KOTOPBIX CTAaHJAPTHBIN, TO JIJIsI
JoCTHXeHUs Hanbopurero 3HayeHus DJ1C npyroi a1eKTpoA CIeAyeT MOrPY3UTh B ...

01 M pacreop CH;COOH;

0,1 M pactop HCI;

0,1 M pactBop H,SOq;

0,1 M pacteop HBr.

Juns yBenmuenns: DJ]C raibBaHU4YECKOTO 3JIEMEHTa, COCTABICHHOTO M3 KaJIMUEBOTO U IMHKOBOTO 3JIEKTPO/IOB

CIIeIyeT:

YMEHBIIUTH KOHIICHTPAIUIO HOHOB KaIMHs Y KaJIMHEBOTO 3JIEKTPO/A U YBEINYUTh KOHIIEHTPAILIUIO NOHOB [[MHKA Y IIMHKOBOTO
INEKTPOJIA;

YBEJIMYHUTH KOHIIEHTPAIIUIO HOHOB [IUHKA;

YBEIMYHUTH KOHI[CHTPAIUIO HOHOB KaIMHS;

yMeHleI/ITb KOHI_ICHTpaI_II/IIO HOHOB KaaMMusl.

Maxkcumansaoe 3Haderne J/C (Ipy OOMHAKOBBIX KOHIIEHTPAIHAX colieil) OyaeT y raapBaHndeckoro snemenTa Me|Me(NOs),||
Cu(NO;),|Cu ecnu cTaHIapTHBIN TOTSHIIHA BTOPOTO METalljla PaBeH ...

-0,41 B;

1,5 B;

0,91 B;

-0,76 B.



Bonpocs! ko 2 pyOexHOl KOHTPOJIBLHOM padoTe

o AucuuIuvinie « Pu3nyeckasi ¥ KOJIJIOUIHAST XUMUSD)
BcraBpTe npomymiennbie BeipakeHUs: « ToHKuil c10#, 00pa3yronuiics Ha TOBEPXHOCTH pa3jiena AByX (a3 u3
HMPOCTPAHCTBEHHO Pa3JeNICHHBIX MIEKTPUUECKHX 3aPs0B IPOTUBOMNON0KHOIO 3HAKA, HA3BIBAETCA. .. »
CJIOEM C TIOBBIIIEHHOH BS3KOCTBIO
THJpaTHON 000JIOYKOM
MOTPAaHUYHBIM CJIOEM
a7ICOpOLIMOHHBIM CJT0eM HermoHOTeHHbIX [TAB
JIBOWUHBIM 3JIEKTPUUYECKHUM CIIOEM

Kakoe onTtudeckoe siBjcHUE Hauboiee SAPKO MPOABISIETCS B KOJITIOUIHBIX cucreMax?
CBETOIIPECIIOMIICHUEC

OTpaKCHHUEC CBCTA

JJIOMUHHUCICHI WA

CBETOPACCCAHUEC

CBCTOIIOITIOICHUEC

YTo U3 MepeurcIIEHHOro He XapaKTepHO JUIS CYCIIEH3UH
MYTHOCTB

TBEpJIble YaCTULIBI AUCTICPCHON (ha3bl
CeTMMEHTAIMOHHAsI HEYCTOHYUBOCTD

OlaJeCeHINs

oKy

OMyNbCHsI — 3TO AUCIIEPCHASI CUCTEMA, B KOTOPOH
O tBepnas, a IC xunkas

J® razosas, a JIC xxuakas

J® u JIC tBepabie

J® u JIC xuakue

J® xunkas, a JIC TBepaast

YT0 Ha3BIBACTCSI TPAHUIICH CKOJIBKEHIUSI [IPH JMEKTPUUCCKHX SIBJICHUSIX

IPaHHUILy MEXAY aICOPOLMOHHBIM U I (y3HOHHBIM CIOSIMH IPOTHBOHOHOB;

IpaHULy, 10 KOTOPOW MPOoXoauT pa3pbiB JJDC mpH TEIIOBOM JBHKEHHH YaCTHIL

IPaHHMILy, 10 KOTOPOii poxomuT paspsiB JOC npy HaIO)KESHUN BHEIIIHETO SJIEKTPUIECKOTO OIS
rpaHuny paszaena a3

Kakoit moTeHIman Ha3pIBaOT 3JICKTPOKHHETHICCKUM?

MOTEHIIMAJ Ha TpaHulle paszena (a3

MOTCHIIMAJ HA TPAHUIIE CKOJIBbKCHHUS

MOTEHIINAJ Ha TPaHHUIIE aJCOPOIIMOHHOTO U TU(Y3HOTO CI0EB

noreHimain JJ9C Ha paccTOSIHUU OT TPaHUIlBI pasaena (a3, papHoM 3 dexktuBHON Tomnmae auddysHoit gactu J2C

3akoHunTh onpenenenne «CIUManue YacTUIl TUCTIEPCHO# (ha3bl B KOJUIOUIHBIX CHCTEMAaX, MPOMCXO/ISIISE P UX
CTOJIKHOBEHHSIX B PE3yJIbTaTe OPOYHOBCKOTO JBHKCHUSI UM TIEPEMEIIMBAHUSI, HA3bIBACTCS. . .>»

agcoponus

KOTe3HsI

ajaresus

KOAryJIsIust

nenrTui3anus

Kaxk Ha3bIBaeTCs TBepiasi OCHOBA MHLEILIBI JTHO(POOHOTO 30157
arperat

qacTHLA

SAPO

MHLIEITa

rpanyna



Kak HazpIBaeTcs 3IIEKTPOIUT, HOHBI KOTOPOro 00pa3yrT IDC y HOBEpXHOCTH YaCTHIl TUCTIEPCHOH (pas3bl 1 KOTOPEIA MpHUaaeT
arperaTUBHYI0 yCTOWYHBOCTH KOJUIOMTHBIM pacTBopam?

KOaryJsiTop

aziIcopOeHT

CTabUIN3aTOP

(hmoTopeareHT

Nwmeem nyxdasnsie cuctemsl: (1) Boga/6enson, (2 ) Boga/rekcan, (3) Boga/aHanuH. PaciionoXuTe 3TH CUCTEMEBI B Psijt
yOBIBAaHHIO MEXK(PA3ZHOTO HATSHKEHHS.

1>2>3

2>1>3

3>2>1

3>1>2

Pacnionoxure naHHBIC BENIECTBA B P/l IO YOBIBAHUIO MTOBEPXHOCTHOTO HaTshkeHus: (1) anmnuH, (2) 6enson, (3) Boaa, (4)
T'eKCaH.

1>3>4>2

4>2>1>3

3>1>2>4

3>1>4>2

B noBepXHOCTHOM cl10€ PaBHOAEHCTBYIOMIAsK CHII MEXKMOJIEKYJIIPHOTO B3aUMOJICHCTBHA: 1) paBHA HYJIIO; 2) HE paBHA HYIIO; U
HalpaBlIeHa

A) B r1y0B (ha3bl 10 HOPMAJIN K TOBEPXHOCTH;

B) TaHreHIIMaNIEHO TOBEPXHOCTH.

OTBeT BbIpa3uTe coueTaHrueM HUQPPbI U OYKBBL.

2A

1b

1A

2b

Kax Ha3bIBalOTCS ey, MOTEPSIBLINE KUAKYIO AUCTIEPCHOHHYIO CPEy B PE3y/bTAaTe BbICYIIHBAHHS?
JIHOTEIH

THAPO30ITH

JIHO30JTH

a’p030I1u

KCeporemnu

Yro Takoe THKCOTPOIIHs?

CHOCOOHOCTh CTPYKTYP MOCIIEe MEXaHHUECKOTO Pa3pyIICHHs CAMOTIPOM3BOIBHO BOCCTAHABIMBATHCS
YMEHBIICHUE 00beMa TUCTICPCHON (a3bl

BEIPECCOBBIBAHUE PAaCTBOPUTEIS U3 HaOyxmero BMB

nporuecc Habyxanus BMB

npotecc reneodpazoBaHus

YTo B KOJUTOMIHON XUMHK IOHUMAETCS MO AucriepcHoi dasoit (JD):

COBOKYITHOCTh YacCTHII, PABHOMEPHO pacmpesiefieHHbIX B aucnepcruonnoit cpenae (1C)

COBOKYITHOCTH MOJIEKYJI, PABHOMEPHO PaCHpE/ICICHHBIX B UCICPCUOHHON CUCTEME

COBOKYITHOCTh HOHOB, PABHOMEPHO PaCIPEACICHHbBIX B JUCIIEPCHOHHON CHCTEME

COBOKYITHOCTh KOMILICKCHBIX COCIMHECHUH, PABHOMEPHO pacpeICICHHBIX B TUCIICPCHOHHON CHCTEME

YTo NpOUCXOUT MPH Mepe3apsiika 305151 KOJUIOUHOTO pacTBopa?
MEPECTPOKa MUIICIUTBI B U303JICKTPUIECKOE COCTOSIHHE.
M3MEHCHHE 3HAKA aJICOPOIMOHHOI0 TOTEHIIAAA.

M3MEHEHUe 3HaKa J[3eTa-NoTeHIuana, [(-noreHuanal.

YTo Takoe KOAryJisiys KOJJIOHJHOTO pacTBopa?
nepexo]| JUCIePCHOM (a3bl U3 PACTBOPEHHOTO COCTOSIHUS B OCAI0K.
Tepexo.T UCTIIEPCHO# (a3bl U3 0caska B PACTBOPEHHOE COCTOSIHHE.



MOMYTHEHHUE KOJUTOUIHOTO PACTBOPA 32 CUET CIIUIAHUS MHUIIEILIL.
paBHOMEpPHOE paclpeieieHue TUCIEPCHOM (as3bl KOJIOMIHOTO PacTBOpa B TUCIICPCHOI cpere.

Kak sxcniepuMeHTanbHO MOMTYYHTh MOJIOXKHUTEIBHO 3apsKCHHBIN 30716 AgJ TI0 peakiuu:
AgNO;+KJ « Agl| + KNO5?

B n30bITKe AgNOs5;

B n30bITKE KJ;

B SKBUBAJICHTHBIX COOTHOLIEHUSIX PEareHTOB;

TpH TOOABICHUU OJTHOTO M3 MPOIYKTOB.

Kak sKkcrepuMeHTaNBHO MOMYYUTh OTPHUIIATEIEHO 3apPsHKCHHBIN 3016 AgJ 10 peaKIuu:
AgNO;+KJ & AgJ| + KNO;s?

B n30bITKE AgNO3;

B u30nITKe KJ;

B OKBHBAJICHTHBIX COOTHOIICHHSIX PEarcHTOB;

1pyu 100aBJICHUH OJTHOTO U3 MPOIAYKTOB.

Crpoenne munesnisl 30551 Fe(OH);?
[mFe(OH); n Fe**] nCI;
[mFe(OH); n Fe** 3(n-x)CI] 3xCI'; [mFe(OH); n Fe** 3nCI];

OnexkTpodope3 B KOIIOUIHONH XUMUHU?

JBIKEHHE JUCIIEPCHOM (ha3bl KOJIIOMIHOTO PacTBOPA MO BIUSHUEM MIEKTPUUECKOr0 IO K COOTBETCTBYIOLIEMY 3IEKTPOAY;
JIBUKEHUE JTUCIIEPCHOM cpebl KOJUIOUMAHOTO PACTBOPA MO BIMSHUEM 3JIEKTPUUECKOTr0 MO K COOTBETCTBYIOIEMY
NEKTPOLY;

OKHCJIUTEIHbHO-BOCCTAHOBUTEIbHBIN TPOLIECC Ha 3JIEKTPOIaX JAJIsl AUCIEPCHOU (ha3bl U NUCIIEPCUOHHOM CPEIbI;

N303/1eKTPULECKOE COCTOSHUE MULIEILIBI 301151 KDEMHUEBOM KMCII0ThI?
[M(Si05) n SiO22(n-x)H']2xH";

[m(SiO,) n Si0;22nH];

[m(SiO,) 2n SiO;22xH ] (n-x)H™;

B kakoM COCTOSHUY KOJUIOUHOTO PAaCTBOPa MPOUCXOIUT KOATYIISIIHS?
B U303JICKTPUICCKOM COCTOSIHUU;

korja a3eta ({)-TmoTeHnyan J0CTUraeT KPUTUYECKOTO 3HAUCHHUS;

korja a3eta ({)-TmoTeHnuan u3MEHUT CBOH 3HaK;

MIPY Tiepe3apsaKe 3071s.

Uro Takoe ceAMMEHTaLus KOJUIOUIHOTO pacTBopa?

MIPOLIECC OCAKACHUS YKPYITHEHHBIX YaCTHUI] TBEPAOi (ha3br;

Hepexo]] JUCIEPCHON (a3bl U3 0CaKa B PACTBOPEHHOE COCTOSHHE;

MIOMYTHEHHE KOJUIOMJJHOTO PAacTBOpa 3a CUET CIMIaHUS MUIIEILT;

paBHOMEpHOE pacIipeielIeHIe UCIEPCHON (a3bl KOJUIOMIHOTO PacTBOpPa B IMCIIEPCHOHHON CpeJIe;

N3031eKTpruuecKkoe COCTOSTHHE MHIIEIITBI KOJUTOUAHOTO pacTBopa Agl?
[m(Ag)nAg (n-x)J]xJ;

[m(Agl)nAgnl];

[m(Agl)nAg'(n-x)NO;]x NOs;

[m(Agl)nAg+nNOs7].

UYro Takoe MmenTu3anus KOJUIOHIHOTO pacTBopa?

Hepexo]] JUCIEePCHON (a3bl U3 0CaKa B PACTBOPEHHOE COCTOSHHE;

MTOMYTHEHHE KOJUIOMJHOTO PACTBOPA 3a CUET CIMIAHUS MHUIIEIT,

paBHOMEpHOE paclipeielieHIe AUCIEPCHON (a3bl KOJUIOMIHOTO PacTBOpa B JUCIEPCHON cperie.

Yro Takoe H303JICKTPUICCKOC COCTOSAHUE KOJJIOUAHOT'O paCTBopa?
HeﬁTpanLHoe COCTOAHHUEC MUILICIIIIBI;

HU3MCHCHHUEC 3HaKa A3CTa-II0TCHIKMalIa,

N3MCHCHHC BCIIMYHNHBI 06H_ICFO, T.C. TCPMOJUHAMUYCCKOT'O IMTOTCHI[MAJIA.



COCTOSAHHC KOHHOI/IHHOﬁ CHUCTEMBI, IIPU KOTOPOM 3H6KTpOKPIHCTI/I‘iCCKPIﬁ NMOTCHI AT YaCTUL] PaBCH HYJIIO

[pu moTy4eHUuu SMyIbCHH THITA «MACJIO B BOJIC» B KAUECTBE CTAOMIIN3aTOPOB UCIIOIB30BAHO THPOXIOPU/T TOICIIMIAMMOHHS.
KaxoB 3Hak 3apsiia kanens?

TTOJIOKUTEIIbHBIN

OTpUILIATENbHBIN

HET 3apsjia

3omp Agl noyden B3aumozeiicteueM AgNO; u KI ipu m36beiTke KI. Kakoit non 6yzer noteHIuanonpeaensommum?
Ag'

I

K+

NOs

K xakomy anekTpoay OyayT repemeraTbcss MaKpOMOJIEKYJIbl OelKa B KHCIIOi cpeie?
K KaTozy

K aHOZly

He OyayT mepeMeniaThbCst

I'uaposzons cynehuna memmbsika (11I) momyden nmpomyckaHmeM H30BITKA CEPOBOIOPOJIA Yepe3 PACTBOP MBIIIBIKOBUCTOM
kucaoTel: 2 HoAsOs + 3 HoS = As,S; + 6H,O. 3apsin wactun Oyzaer:

TIOJIOKUTENBHBIN (BCIEACTBUE ancopOumn nonos H'

OTPHIATENBHBIN (BCIENCTBHIE afacopOmm noHoB HSY)

3aps]] OTCYTCTBYET

I'mapozons noauna cepedpa nomyunm no peakunu AgNO; + KI = Agl + KNO; B npucyrctBun n3ositka AgNO;. @opmyina
MHUIIEIUIBI 30J151 UMEET BUA:

{m[AgI] nAg" (n - x)NO;} xNO5

{m[AglI] nI' (n - x)K+} xK*

{m[AgI] nNO; (n - x)Ag"} xAg"

ITo kakOMy IIPH3HAKY KIACCHPHUIUPYIOT AUCIICPCHBIE CHCTEMBI Ha YJIbTPaIiCIIePCHBIE, MUKPOT€TEPOTeHHBIE U
rpy0oaucepcHbIe:

TI0 CTETNEHH JUCIEPCHOCTH;

0 arperaTHOMY COCTOSHHIO TUCIIEPCHOM (ha3bl U JUCIEPCHOHHOM Cpelbl;

10 B3aMMOJICHCTBHIO AMCIIEPCHON (ha3bl M AUCIIEPCUOHHOM Cpebl;

10 B3aMMOJICHCTBHIO YaCTHL[ TUCTIEPCHO (ha3bl.

[To kakoMy HpH3HAKY KJIACCUPHUIUPYIOT TUCTIEPCHBIE CUCTEMBI Ha JTHO(MIbHBIE U JINO(OOHbIE:
TI0 CTETICHH JMCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSIHHIO IUCIIEPCHOM (ha3bl U JUCIIEPCHOHHOM Cpelibl;

0 B3aMMOJICHCTBHIO AMCIIEPCHON (a3bl M AUCTIEPCHOHHOM Cpebl;

0 B3aUMOJICUCTBUIO YaCTHUII AUCTICPCHON (a3bl.

ITo kakoMy IpU3HAKY KJIACCH(DHUIUPYIOT TUCIIEPCHBIC CUCTEMBI HA CBOOOHO — M CBSA3HOIUCIICPCHEIC:
IO CTETMEHU JTUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHHIO JAUCIICPCHOM (pa3bl U TUCIIEPCUOHHOMN CPEIbl;

0 B3aWMOJICHCTBHIO AUCIIEPCHON (ha3bl M TUCTICPCHOHHOMN CpEIIbL;

0 B3aWMOICHCTBHIO YAaCTHII JUCIIEPCHON (hazbl.

Kakoii pazMep NMEIOT YacTHIBI B YIbTPAMUKPOTE€TEPOTeHHBIX (KOJUIOMIHBIX) CHCTeMax ?

107-10° m
10°-10° m
10°-10"m
10°

Kaxkoii pazmep UMEIOT 4acTHIIBI B IPyOONCIIEPCHBIX CHCTEMax?
107-10° m
10°-10° m



>10° - 10" m
10°

Kakoe 13 mpuBeeHHBIX BRIPAKEHUN XapaKTepH3yeT IIOBEPXHOCTHOE HATsDKeHHe?

(OF/on;) 15 j#i
(aFfaTjj',n i
(au;asjﬂ.v,n 2

3akonunre Gopmynuposky npasuia Llymnene-Iapau: «Koarynsmuio KOIJIOHIHOTO pacTBOPa BHI3BIBAIOT T€ HOHBI
3JIEKTPOJINTA, 3HAK 3apsi/ia KOTOPBIX MPOTHBOIOJIOKEH 3HAKY 3apsija...; KoaryJupyolee IeicTBIe HOHa TeM OO0JIbIIe, YeM
6oJbIIe ero 3apsay»

arperara

aapa

IpaHyJbl

MHULEIUTBI

YkaxuTte KaTHOH, 001aJaromnil HanOOIBIINM KOAryIHPYIOIIUM IeHCTBHEM:
Ca2+

Mg2+

K+

Na*

AP

Kaxk Ha3bIBaeTCsl TeMIepaTypHblii HHTEpBall, B KOTOpoM amMmopproe BMB nepexonut U3 BHICOKO3JIACTUYECKOTO B
BA3KOTEKy4Yee COCTOSIHHE U 00paTHO?

TeMIlepaTypa IUIaBICHUS

TeMIlepaTypa UCTIapeHUs

TeMIlepaTypa 3aMep3aHus

TeMIlepaTypa CTEKJIOBaHUSA

TeMIlepaTypa TeKy4ecT!

3akoH4HTE POPMYIUPOBKY: «YBeaHueHHEe 00BbeMa (MacChl) OTMMEPHOTO 00pasiia B Pe3y/IbTaTe MOTJIOIICHUS
HHU3KOMOJIEKYJISIPHOMN JKUIKOCTH MM €€ TIapa Ha3bIBAeTCs ...»

HaOyxaHHEeM

TUKCOTpPOIHEH

CHHEPE3UCOM

3aCTyIHCBAaHUEM

KoalepBaluei

[To KaKOMy YpaBHEHHUIO PACCUUTHIBACTCS Y/IelIbHAs IOBEPXHOCTH Sy, (110 00beMY) TUCIIEPCHOMN CHCTEMBI C YaCTHUIIAMHU
chepudeckoit Gopmsl (r — paanyc 4acTHir)?

Sy =1/3
Syu=3/r
Sy=1/6
Syu= 6/r
Syu=2r
BeiGepuTe npaBuIibHYIO (GOpMYIY JUTS pacueTa 0ObEMHOM CTereHn HaOyXaHHs:
o= V%
I:"rl:l
e YoV
v
v
o= —
I:J-I:I
o= &
V-V,

Kakoii pazmMep NMEIOT YacTHIBI B HCTHHHBIX (MOJIEKYJISIPHBIX) pacTBOpax?



107-10° m

10°-10° m
<10 -10"m
10°

Cpena, comeprxaiiasi BEIeCTBa B pa3apo0JIEHHOM COCTOSSHUU HA3bIBAETCSI
JIUCIIEPCUOHHON

3MYJIbCUOHHON

CYCHEH3MOHHOI

MOJIMMEPHON

Paznpobnennoe (pactpeneneHHoOe) B JUCIICPCHOHHOM Cpefie BELECTBO Ha3bIBACTCS
(azoit

(dpakuueii

KOMIIOHEHTOM

rIo0yImoi

IIpsimbre smynbenu ('mMacio B Boge'") —

HenossipHast (nodoOHas, THAPodoOHas) KUAKOCTH pacipeesicHa B MOMSAPHOH (TMOPUITBHON, TUAPOPHIFHOMN ) KUIKOCTH;
noJsipHast (MO MITbHAS, THAPOGUIbHAS ) KHUIKOCTh pacIpeeieHa B HelmoIsIpHoi (1m0 oOHOH, THIpodh0OHOMN) KUAKOCTH;
HeronsipHast (JmogoOHas, ruapodoOHast) TBepaas ¢asza pacrpesenieHa B MOISpHOH (JIMOo(MIBHOM, THAPOPUIBHON) TBEpAOH
thaze;

Oo6parnbie smynbenu ("Bomga B Macie'") —

MOJISIPHAS. JKUJIKOCTh pacIpe/ielicHa B HEMOISIPHOM;
HETOJSIPHAs KHUIKOCTh paclpeescHa B OSPHOM;
noJisipHasi ra3oo0paszHas (aza pacrpelesieHa B HEIOISIPHOM;

Kakoe BMB M0kHO OTHECTH K TIOJMIICKTPOIHTAM?
6emok

KayqyK

Kpaxmai

LEIUTI0103a

MOJIMATUIICH

BcraBpTe npomymieHHOE BEIpakeHue: «3HadueHue pH cpensl, Ipr KOTOPOM YHCIIO HOHI3MPOBAHHBIX OCHOBHBIX TPYIIII B
MoOJIeKyJIe OeJlka paBHO YHCITy HOHU3UPOBAHHBIX KUCIOTHBIX TPYIII, HA3bIBAETCS ...»

9KBUBAJICHTHOW TOYKOH

OydepHOiT EMKOCTHIO

M303JIEKTPUYECKUM COCTOSTHHEM

U303JIEKTPUYECKON TOUKOH

KOHCTaHTOM JUCCOIHAIINH

YKaxuTe CXeMaTHYeCKOe CTPOCHHE TTOTMHOHA OeNka B IIeT0YHON cpeje:
NH;"— R - COOH

NH, -R-COO

NH;"-R - COO"

VYkaxuTe HallpaBJICHHE JBIKCHHS MOJIMHOHOB JKelaTuHa mpu aekrpodopese, ecu ero UIT 4,7, a pH cpenst 4,07
K KaTozy

K aHOZly

MepeMeIeHHe OTCYTCTBYET

YkaxuTe MeTo]], KOTOPHIM MOKHO onpenenuts DT Oenkos:
METO]1 HauOOJIBIIIETO AABICHHS IIy3bIPHKOB BO3/IyXa
ANMEeKTPOGOPETHUCCKHIA

CTaJlarMOMETPHUUYECKHH

METOJ MaJA0IIEeT0 HIapuKa

(horomeTprueckuit



Kakoii 13 mepeuncneHHbIX METOI0B HE UCIIONB3YETCs ISl ONIPEAEICHIUS N303IEKTPUIECKON TOUKH OeTTKOB?
(horomeTprueckuit

10 CKOPOCTH 3aCTyIHEBaHUS

IO MOJIHOTE BBICAJINBAHHUS

BHUCKO3UMETPUYECKUI

3NMeKTpo(opeTHIeCKU

Kak Ha3bIBaeTCs BbIZEJICHUE BEICOKOMOJIEKYIISIPHOTO BEIECTBA M3 PACTBOPA IMyTEM BBEJICHUS B PACTBOP JPYroro, XOpOIo
pPacTBOPUMOTrO BelecTBa?

COJTFOOMIN3aLIHsL

KOAryJIsIHsI

BBICAJIMBAHHE

(bmoranus

BBICBOOOKIEHHE

BriGepuTe MOH, HanbOIIEE MOJIHO BHICATMBAIOLINIA OEIKH:
SCN-
Cs*

BcraBsTe npomymieHHoe ci10BO: «BrIeneHne u3 pacTBOpa ImoJuMepa HOBOH KUIKON (ha3bl, 00OTAIICHHOM MOIUMepoM, (B
BUJIE MEJIKUX Kalelb), Ha3bIBAeTCA. ...»

KOHTpakKIel agcopounei

KOaryJsiuen

KOaJIeCIIeHIIUeH

KoalepBaluen

YKaxure MOH, IPENATCTBYIOIINI 3aCTyAHEBaHHIO pacTBOpoB BMB:
Ca2+

SO*

NO;

Na*

SCN-

Uro 3aMeIseT CKOPOCTh 3acTyAHEBaHU pacTBopoB BMB?
MIOHIDKCHUE TEMITEPaTyphI

MOBBILLIEHUE KOHLIEHTpauny BMB

npucyrcTBue HoHOB SO,

npucyTcTBHE HOHOB Na'

nepeMeuImBaHnue

Kax Ha3bIBalOTCS CTPYKTYPHPOBAHHBIC TOMOTEHHBIE CHCTEMBI, COCTOSIIINE U3 TTOJIMMEPa M PACTBOPUTEISA?
KanyHHTBI

JKeTaTHHUPOBAHHbIE SMYIIBCHH

CTYIHA

COJTIFOOUIN3ATEI

renu

3akonunte onpenenenne: «CTpyKTypooOpa3oBaHHe, IPOUCXOIAIIEE B AUCIIEPCHBIX CHcTeMaX (KOJIOUIHBIX PacTBOpax,
CYCIICH3USX, ITaCTax M 1p.) B pe3y/IbTaTe YaCTUYHOI KOATYIIAIIUHN U IPUBOIAIIEE K 00pa30BaHHUIO IIPOCTPAHCTBEHHOTO KapKaca
13 TBEPABIX YACTHII, HA3BIBACTCS. .. »

3aCTyIHCBaHUEM

CHHEPE3NCOM

KOaryJsiuen

TUKCOTPOIHUEN

rejeco0pa3oBaHuEM

Kak HaspiBaroTcs TeIn, NOTEPABIINE XUAKYIO JUCIICPCUOHHYIO CPEAY B PE3YJILTATE BBICyH.II/IBaHI/I}I?



JIHOTENTN
THAPO30ITH
JIMO30JTH
a’po30IIu
KCEepOTeITH

Uto Takoe TUKCOTPOMHs?

CIIOCOOHOCTH CTPYKTYP ITOCIIE MEXaHHUECKOTO Pa3pyIICHHs CaMOIIPOM3BOIBHO BOCCTAHABIIMBATHCS
yMeHbIIIeHne 00bEMa IUCTICPCHOM (ha3bl

BBIIIPECCOBBIBAHNE pacTBOpUTENs U3 Habyxmero BMB

nporuecc Habyxanus BMB

reneoOpa3zoBaHue

Uro Takoe cuHepe3uc?

CaMOIIPOM3BOIFHOE BBIACTICHHUE )KAIKOW CPEIBI U3 CTYIHS
MOSIBJICHUE TEKYUECTH y CTYHS

HaOyxaHHeE MmoJImMepa

00paTUMBII IIepexo]l Telb <> 30JIb B

pacTBOpeHHe noaumepa

Cunepesuc — 370:

YMEHBIICHNE 00bEMA U BHITIPECCOBBIBAHUS CPEBI U3 DIACTUYHOTO CTYTHS
BbieneHue BMB non aelicTBueM OpraHM4eCKOro pacTBOPUTENS
yMeHbIIIeHne 0011ero oobéMa cucTeMsl Ipu HabyXxaHUH

Mepexo CTyIHS B 30/1b

JBI>KeHue moJiekyal BMB noz nelicTBUEM 3JIEKTPUYECKOTO TOKA

ITpr4nHON HECHMMETPUYHOTO CHIIOBOTO MOJISI MOJIEKYJ B IOBEPXHOCTHOM CJIO€ SIBIISIETCSL....
TETJIOBOE IBUKEHHE MOJIEKY;

3JIEKTPOCTATHIECKOE OTTAIIKUBAHNE;

HECKOMITEHCHPOBAHHOCTH MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBHUS CO CTOPOHBI Pa3HBIX (has;
KpPHMBH3HA ITOBEPXHOCTH paszena ¢as

ITo kakoMy IpU3HAKY KJIACCH(DHUIUPYIOT TUCTIEPCHBIC CUCTEMBI Ha YIIbTPAIUCIICPCHBIC, MUKPOTETEPOTCHHBIC U
rpyboaucnepcHsbie:

10 CTETMIEHU JTUCIIEPCHOCTH;

0 arperaTHOMY COCTOSIHHIO AUCIICPCHOM (pa3bl U TUCTICPCHOHHOMN CPEIBI;

0 B3aWMOJICHCTBHIO AUCIIEPCHON (ha3bl U TUCTICPCHOHHOMN CPEIIBL;

0 B3aWMOJICHCTBHIO YaCTHII JUCTIEPCHON (hazbl

[To kakoMy TpU3HAKY KJIACCH(PHUIUPYIOT TUCIIEPCHBIC CHCTEMBI HA THO(MIBHEIC U THO(QOOHEIE:
10 CTETEHU JAUCIIEPCHOCTH;

MO arperaTHOMY COCTOSIHHIO JUCIICPCHOM (pa3bl U TUCTICPCUOHHON CPEIIbI;

10 B3aUMOJICHCTBHIO TUCTIEPCHOM (Da3bl M AUCTIEPCUOHHOMN CpEMbl;

0 B3aUMOICHCTBUIO YaCTHII TUCIIEPCHOM (ha3bl

ITo xaxoMy TPU3HAKY KJIACCUPHUIIUPYIOT TUCTIEPCHBIE CHCTEMBI Ha CBOOOIHO- M CBSI3HOANCIIEPCHBIE:
10 CTEIIEHU JUCIIEPCHOCTH;

TI0 arperaTHOMY COCTOSTHHIO AWCIIEPCHON (a3bl U TUCTIEPCHOHHON CpPEIIbl;

10 B3aMMOJICHCTBHIO AMCIIEPCHON (ha3bl U AUCIIEPCUOHHO Cpebl;

10 B3aUMOJICHCTBHIO YaCTHI TUCTIEPCHOH (ha3bl

Kakoit pa3mep UMeIOT 4acTHIIBI B YIBTPAMUKPOT€TEPOTreHHBIX (KOJUIOMIHBIX) CHCTEMax ?
107107 m;

10°5-107° M
10°-107 m;
10°

Kakoii pazmep UMeIOT 4acTHIIBI B MUKPOT€TEPOT€HHBIX CUCTeMax?
107 -107 m;



10°—-107° M
10°-107 m:
107

Kakoe 13 mpuBeeHHBIX BRIPAKEHUN XapaKTepH3yeT MOBEPXHOCTHOE HATsDKeHHe?

(6F/ani)T,S,n Jti
OF/T)g,,;
(aU/aS)S,V,ni

B arMocdepe BoAsSHOrO mapa HaXOIUTCS KBAapleBas KIOBETAa C IUIOCKMMH CTEHKAaMHM M TOHKHMH KBapueBbIi Kammurp. [Ipn
MOBBIIICHUN AABJICHUS Tapa KOHJCHCANS HAYNHACTCS

OJTHOBPEMEHHO Ha CTEHKAaX KIOBETHI U KalHWJUIAPa;

BHauaJle B KIoBeTe (P MEHbILEM 3HAUCHUH Ps);

BHayaje B KalWIIsIpe

YKunkocts HaxoauTes (1) B TOHKOM cMadyMBaeMOM Kamwuisipe paauyca T; (2) B karuie paauyca ! ; (3) B Makpodase ¢ miocKou
MOBEPXHOCTHIO (7 = ® ). Pacmiono)kuTe 3TH CUCTEMBI B ITOPSAAKE BO3pACTAHUS JaBJICHHS HACBIIIEHHOTO Tapa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

Nmeem nByxdasznbie cuctemsl: (1) Boma/Oen3ou, (2) Boma/rekcan, (3) Boga/aHuinH. PacmonokuTe 3T CUCTEMBI B PSIJT 110
yOBIBaHHIO MEX()a3HOTO HATSHKEHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2

Pacnonoxure naHHBIC BENIECTBA B P/l IO YOBIBAHUIO MOBEPXHOCTHOTO HaTshkeHus: (1) anmnuH, (2) 6enson, (3) Boaa, (4)
TeKCaH.

1>3>4>2;

4>2>1>3;

3>1>2>4;

3>1>4>2

Komongaele pacTBOpbl OTJMYAKOTCH OT HCTHHHBIX CIEAYIONIMMH OCOOGHHOCTAMH: A) OYeHb cjab0 BBIPaXKEHBI
KOJUIMTaTHBHBIE CBOMCTBA; b) 3HAYMTENLHO BHIIIE CKOPOCTh IU(QY3HMH pacTBOPEHHOTro BemiecTBa; B) pacTBopeHHOE
BEILIECTBO Pa3Apo0IIeHO /10 MOJIEKYJ (MOHOB); I') yacTHIIBI KOJJIOMTHO-PACTBOPEHHOT'O BEIECTBA CIIOCOOHBI POHUKATh Yepes3
YIBTPaTOHKOIIOPHCTEIE MeMOpaHsbl; J[) SBIAIOTCS ONTHYECKH HEOTHOPOIHBIMM (pacceBaIOLINMU CBeT) cpenamu; E) Bce
KOJIJIOWZHBIE PACTBOPHI SIBJIAIOTCS TEPMOJMHAMUYECKH HEYCTONYHMBBHIMHM HEPAaBHOBECHBIMM cHcTeMaMu. Kakue yTBepxKaeHHUs
SBIISTFOTCSI ITPABIIIbHBIMHA?

BbI'B;

AlL;

BT'A;

AT

B ka0 Bojibl Ha TOBEPXHOCTH KBapILEBOM IJIACTHHKU BHECEH TUAPOXIopua goaetmaammons [C.HxsN'H;]Cl™. B
pe3yibpTaTe MPOU30IIIO0

YMEHBIIICHNE KPaeBOTO yIila CMadlBaHUS,

BO3pacTaHHUe KPaeBoTo yria;

KpaeBo# yrosi He U3MEHUJIICS

3onb Agl nomyden B3aumoneiictereM AgNO; 1 KI npu n36siTke KI. Kakoit non Oyaer noreHmanoonpeaensommum?
Agh

I

K

NO;5~



KaxoBbl BO3MOKHBIE TPUYHHBI BO3HUKHOBeHUS J[DC Ha MOBEPXHOCTH YaCTHII THAPO30JIs KpeMHe3eMa B Boje?
ajicopOIIMsI HOHOB cTabMIM3aTopa

MOHU3AIUS TIOBEPXHOCTHOTO CJIOS

JIOCTPaNBaHUE KPUCTAUTHICCKON PEIICTKH HOHAMH M3 pacTBOpa

[pu momy4eHnn SMyIBCHIA THIIA "Macyo B Bo/ie" B KaUeCTBE CTAOMIN3aTOPOB MUCIIONBb30BaHBI THAPOXIOPH TOICIIFIIAMMOHHSL.
Kaxos 3nak 3apsiaa kanens?

MIOJIOKUTETBHBIN;

OTpULIATENbHBIN;

HeT 3apsaa

K kaxomy anextpoay OyayT mepemeniaTbcs MaKpoMOJIeKybl Oenka B KUCIIoH cpene?
K KaTozmy;

K aHOZy;

He OyyT mepeMernaTbes

I'mapozons cynbduaa Meiubsika (III) momydyeH mpomyckanumem H30BITKA CEpOBOJOPOAA YEPe3 PACTBOP MBIIIBIKOBUCTOM
kucioTel: 2 HyAsOs + 3 HoS = As,S;| + 6 H,O. 3apsia yactur Oyaer

IOJIOKUTENBHBIN (BCIIEACTBHE aacopOuuu nonos H');

OTpHIATENBHBIN (BCIeACTBHE afcopOiu nonoB HSY);

3apsii OTCYTCTBYET

I'mapozons xiopuna sxenesa (I11) nomyyen rugponuzom FeCls npu kunstaennn pacropa: FeCls + 3H,O < Fe(OH)s| + 3HCL
B pesympTaTe oOpasyercs MHIEIIa, CTPOCHHE KOTOPOH MOXKHO BbIpasuth (opmyioit {m[Fe(OH);] nFeO" (n-x)Cl'} xCI.
VYKaXuTe COCTaBISIONME YaCTH MHULEIIIBI 1) SAPO MHLEUIBL, 2) MOTEHIMAJIONPEAEAIoNe HOHBI, 3) MPOTUBOMOHBI OT
YaCTHIIBI IO TPAHUIIBI CKOJIbKeHUs, 4) poTuBOHOHbBI audy3noit yactu J[IC. a) m[Fe(OH);]; 6) xCl; B) (n-x)CI; r) nFeO".
BapuanTts! oTBera:

10; 2a; 3r; 4B

la; 2r; 3B; 40

1r; 2a; 38 46

I'mapozons noauna cepedpa nomyder no peakuun: AgNOs+ KI = Agl + KNO; B npucyrctBuu n3ositka AgNOs. @opmyrna
MHUIIEIUIBI 30711 UMeeT Bu (YKakuTe MpaBUIIbHBIN OTBET):

{m[Agl] nAg" (n—x)NO;} xNO5~

{m[AgI] nI” (n — x)K"} xK*

{m[Agl nNO; (n-0)Ag" }xAg’

YT0 HA3BIBAIOT IPAHUIIEH CKOJIBKEHHUS TIPH DJIEKTPOKUHETHIECKHX SBICHUSAX ?

TPaHHMILYy MEXy aJCOPOIMOHHBIM 1 AU()(Y3UOHHBIM CIIOSIMU POTHBOUOHOB;

TPaHMILY, 10 KOTOPOi MpoxoauT pa3pbiB JIDC npu TEIIOBOM JBHKCHUH YaCTHIL,

TpaHuIly, IO KOTOPO# mpoxoauT pa3pbiB JIDC mpu HaJOKEHUHN BHEIIHETO JIEKTPUIECKOTO OIS,
rpaHuiy paszaena ¢as.

Uro Takoe 1) anexTpodopes 2) 37eKTpoocMOC 3) TOTEHITMAT CeANMEHTANNY 4) TOTeHIIMA TSUCHHSI? a) TeUeHUE )KUIKOCTH B
KaIMLIpe TO JEHCTBUEM AIEKTPHUECKOro Toist; 0) Bo3HukHOBeHHE DJ]C mpy ocefaHuy YacTHIl; B) JBIKECHHIE YaCTHUI]
JUCTIEPCHOM (pa3bl Mo AeHCTBHEM AIIEKTPUUYECKOTO TOJIST; T') Bo3HIKHOBeHHE D/IC npu TeYeHNH KUAKOCTH Yepe3
KaMWUISPHO- TIOPUCTOE TeJ0. BrIOepUTE MPaBUIIBHEII OTBET:

la; 20; 3B; 4r

18B; 2a; 30; 4r

16; 2r; 3a; 4B

Kakoii Bux nmeer ypasHenune [ enpmronbiia-CMOIyX0BCKOT0, CBSI3bIBAOIIEE BETMUNHY (-TIOTEHIIMAIA U CKOPOCTh
anektpodopesa (AmekTpoocmoca)?

ce,cH
y= Sbes

N



ee,cH
_ s
u=z =
€€,

Kaxoii moTeHInan Ha3bIBatOT dJIEKTPOKHHETHISCKUM ?

MOTEHIMAJ Ha TpaHuIe pasnena das;

MOTEHIMAJ Ha TPAHMIIE CKOJIbKECHNUS;

MOTEHLMAJ Ha TPaHMLE aacopOIMOHHOr0 U 1] (y3HOHHOTO CIIOeB;

norenuan I9C Ha pacCcTOSHUM OT IpaHulbl pa3zena ¢as, paBHoM s dektuBHOM TonmmHe quddysnoit wactu [JI3C.

Kakoli U3 mepeunciieHHbIX MOHOB o0JjazaeT Haubojbliel criocoOHocThi0 cxumath JIOC B 3ome cynbduna cypbmbl (111)
»S3, CTaOMIIN30BaHHOM HUTPATOM CYpPbMBI’
Sb,S;, crabmm3oBaHHO aToM C ?
Ca2+,
b
SO427;
Na'.

INouemy npu Bo3pacTaHUM pajuyca HOHOB, HIMEIOLINX OJUHAKOBBIN 3apsf, ycunusaercs cxkartue JJOC?
13-32 YMEHBIICHNUS THpaTalliy HOHOB;

U3-3a BO3PAcTaHMs AUIOJIBHOIO MOMEHTA HOHA;

W3-3a YBEIWICHUS aacopOIIK HOHA;

W3-3a YBEIWYICHUS KPHCTAJUIOXMMUYECKOTO pajinyca HOHa

Kakoit 3nexTponuT Ha3piBatloT HHAN(P(EPESHTHRIM?

OJIMH U3 HOHOB KOTOPOTO CIIOCOOEH JOCTPauBaTh KPUCTAIMYECKYIO PELIETKY arperata MULEUIbl;

HE COJIepIKallliii HOHOB, CIIOCOOHBIX JIOCTPauBaTh KPHCTAJUIMYECKYIO PEIETKY arperara MUIEIUIbl U H3MEHSTh
MOBEPXHOCTHbII MOTEHIHAT (o;

HE COJIepIKaInuil HOHOB, 0Opasyromux auddysuyro gacts J19C

Kaxoii anekTponut Ha3biBatoT HemHIuDGepeHTHBIM?

COJIepIKAIIii HOHBI, CIIOCOOHBIE IOCTPAUBATH KPUCTAIUINYECKYIO PEIIETKY arperara MUIEIUIbI;
COJIepIKaIiii HOHBI, OTHOMMEHHBIE C TPOTHBOUOHAMH MHUIIEILIBI;

HE COJICPKAIIUN HOHBI, CIIOCOOHBIC JOCTPANBATh KPUCTALUIMUSCKYIO PEIICTKY arperara MHUIICIUIbI,
HE COJICPKAIIUH HOHBI, BXOIANIUX B MUIICILTY 30715

Kakoii 13 noHOB 00J1a1aeT HanOobIIeH crIocoOHOCThIO CxxuMaTh JIDC B 30516 MnO,, cradbunnzoBanabiM KMnO,?
2+,
Ba™";
Cl;
2-.
SO
K+

Kaxkoii 13 repeuncieHHbIX HOHOB 00J1a/1aeT HaMMEHbIIeH criocobHocThio cxxumars JI9C B 3ome Agl, cTaOnim30BaHHBIM
AgNO3?

Na';

Cl;

SO.7;

Caz+

Kak wnsmenserca s¢d¢extrBHas TonmuHa auddysHoi wactu [IDC npu yBennuyeHUH KoHUIEHTpauuu uHIuddepeHTHOrO
3JIEKTPOIINTA B 00beMe BOJIHOH (ha3bl (TOBBIILICHUH HOHHOM CHIIBI)?

1) Bo3pacraer;

2) He MeHseTcs;

3) yMeHbIIaeTCs

Kakoe nefictBue okassiBaroT Ha J1DC unmuddepeHTHbIC 371eKTPOIUThI?
MOBBIIIAOT (- MOTEHINAT,
HE U3MEHSIOT (- MOTeHIua;



YBEJIMYMBAIOT NOTEHIMAN FPaHULIBI pa3aena;
CHIDKAIOT (- MOTEHINAT

Jlarekc — aTO

JByx(a3Has IByXKOMIIOHEHTHAs CHCTeMa-AUCIePCHs ITOJINMEpa B BOJIE;

IByx(aszHas TPEXKOMIIOHEHTHasl CHCTeMa-IHCIIEpCHsl MoJMMepa B BOJE, CTAaOWIN30BaHHAS IOBEPXHOCTHO-aKTHBHBIM
BEIIECTBOM (IMYIBIaTOPOM);

onHO(a3Hask cuCTeMa — pacTBOP HOJIMMepa B BOAHOM cpejie, CoAeprKallel AIMyabrarop

JInohoOHBIC KOJUTOMIHBIC CHCTEMBI TIPUHIIMITHAILHO arperaTHBHO HEYCTOWYHBHI, IIOTOMY YTO
o6siaiaroT U30BITKOM CBOOOIHOW SHEPTHUH;

XapaKTepU3yITCs BHICOKMM MOJIEKYJSIPHBIM CPOACTBOM MEXIY IMCHEePCHOI (a30ii n TUCIePCHOHHON CPenoii;
00pa3yroTcst B pe3ysbTaTe CaMOIPOU3BOJIBHOTO TUCIIEPIUPOBAHUS

JInoduapHBIE KOMIONIHBIE CHCTEMbI TPUHINIHAIBHO arperaTHBHO yCTOHYMBEI, IOTOMY UTO

00pa3yloTcst B pe3yibTare CaMONPOHU3BOJILHOTO AUCIEPTUPOBAHHS M XapaKTEPU3YIOTCS BBICOKUM MOJIEKYJISIPHBIM CPOJICTBOM
MEKy JUCIepCHOM (a30i M ANCTIEPCHOHHOM CPeoii;

0051aJa10T N30BITKOM CBOOOIHOM 3HEPTUH;

UMEIOT MPEeNIbHO BBICOKYIO TUCTIEPCHOCTh

Ilopor koarynsuuu —3TO HAUMEHbIIAs KOHLIEHTPALUs 3JIEKTPOIUTA, IPU KOTOPOM

CTaHOBUTCS BO3MOKHOH KOAryIslus, T.K. IOTCHIMAIbHbII 0apbep OTTAIKHBAHKSA CTAHOBUTCS MEHBIIIE SHEPTUH TEINIOBOTO JBIKEHHS;
BCE CTOJIKHOBEHHS YACTHII CTAHOBATCS S )EKTHBHBIMIU;

CIIpaBe/INBEI 00a YTBEPKICHIS

Benblil 30/ ocBemaeTcss MOHOXPOMATHUECKHUM CBeTOM ¢ JuinHOW BOnHBI 400HM (cuuuit) u 700HM (xpacHblif). B kakom
COOTHOIIIEHUH HAaXOAATCS] BETUYUHBI MyTHOCTH?

T400 = T 700

> T
<T

r 400 700

T 400 700

Kakoe u3 npuBeIcHHBIX ONPEICICHHI MyTHOCTH SIBJISIETCS HETTPABUIIbHBIM?

MYTHOCTb — 3TO BEJIUYUHA, 00pATHASI TOJIIMHE CIIOSL, TIPH KOTOPOM MPOXOISIIHUIA CBET OCIA0IsIeTCs B € pas;

MYTHOCTh — 3TO BEJHMYWHA, YHCICHHO PaBHAs JIorapu(My OTHOIICHHS WHTCHCUBHOCTH MAJAONICT0 W MPOXOJIIICIO CBETa
Yepe3 PacCeHBAOIIYIO CPELY;

MyTHOCTI) — 3TO BCJIMYHHA, paBHaﬂ HHTCHCHUBHOCTH CBCTA, paCCCS[HHOFO I10 BCEM HaHpaBHCHI/IﬂM e}lHHHHeﬁ 061)eMa CHUCTCMbI
MIPY UHTEHCUBHOCTH MAJIAI0IIEeT0 CBeTa paBHOM 1.

CoriacHO ypaBHEHHIO Pasiess ”THTEHCUBHOCTB pacCesTHHOTO CBETa BO3PACTAET MPSIMO MPOMOPIIHOHATBHO. ..
KyOy IuameTrpa 4acTHIl,

KBaJpaTy UTHHBI BOJHBI ITAJafOIIETO CBETa;

YUCJICHHOM KOHLIEHTpalUU YacTHUIL



OO0pa3zen 0WJ1ETOB K IK3aMeHY MO AMCUUILINHE «DPu3nyecKkasi M KOJJIOHIHAST XUMMS»

Cesepo-OceTnHcknii rocynapcrsennblii yuusepenter um K.JI. Xeraryposa
Kadenpa opranmveckoit Xumun
JuconnimnHa «@usnyeckas U KOJJIONAHAS XUMMSD)

BUWJIET Ne 1

1. TloTeHimomeTprYecKoe Onpe/eNieHIe CTaHaapTHON sHeprun | nbOca peakIii 1 KOHCTAHTBI XUMIYECKOTO
paBHOBECHSL.

2. HoHooOmeHHas ancopOupst. IonuTs! 1 nx xnaccudukarys. OOMeHHast eMKOCTb.

3. Kommonansie cucremsl, oopasoBannbie [IAB: pacTBOpBI MBLI, TAHHUIOB, KpacuTelel. MuIemusipabie
KOJUTOWIHBIE CHCTeMBI. MuriemiooOpazoBanue B pactBopax [TAB. Kputndeckast KoHIIeHTparwst
MHILIEII000pa30BaHKsl, METOIBI ee onpeesenus. ComoOmIzaiys 1 ee 3HaueHre B (hapMariiu.

IIpenonaBarens Yuropuna T.M.
3aB. xadempoii AobaeB B.T.
«_» 20 1.

Cegepo-OceTnHcknii rocynapcrsenblii yuusepenter um K.JI. Xeraryposa
Kadenpa oprannmveckoit Xumun
JuconnimnHa «@usndeckas U KOJJIOUAHAST XUMMSD)

BUWJIET Ne 2

1. 3HTpOHI/I$[ - q)YHKLII/If{ COCTOSIHUS CUCTEMEL. M3MeHeHne OHTPOIIUU B U30JIMPOBAHHBIX CUCTEMAX. M3menenue

OHTPOITNHA ITPHU U30TEPMUYCCKUX MTPOHECCAX U UBMCHCHUAX TEMIICPATYPhL.

2. BydepHbie pactBopbl. MexaHu3M neiicTust OyQepHOi cMecH Ha IIpUMepe CMECH YKCYCHOW KHUCIIOTBI U

YKCYCHOKHMCIIOTO HATPHsI MJIA Ha TIPUMeEpPE PACTBOPOB T'MIPOOKUCH aMMOHHS C XJIOPHCTBIM HaTpueM. bydepHas
€MKOCTb 1 BIFSTIOIIYE Ha Hee (hakTophl. 3HadeHHe OYPepHBIX CHCTEM TS OFOJIOTHIL

3. MexaHu3M BOHUKHOBEHHS AIEKTPUYECKOT0 3apsijia Ha TPaHHIIe pasaena 1Byx ¢a3. CTpoeHne IBOIHOIO

anektpraeckoro ciost (JI2C). CtpoeHre MUTIEIIIBI 307151,

IIpenonasarens Yuropuna T.M.
3aB. kadenpoit Abaes B.T
«_» 20 T




MuHHCTepCTBO HAYKH U BhIcIIero odopasosanusi Poccuiickoii ®@enepanmun
®I'OBY BO «CeBepo-Ocerunckuii rocyaapcrsenubiii ynusepcuret um K.JI. Xeraryposa»
CrnenmansHOoCTh @Papmauus, xypc__3
Kadenpa Oprannueckas Xxumus
Hucununnuna Pusnyeckas u koanouaHas xumus, 2020-21 yu.r.

BWJIET Ne 1

1.OcHOBHBIE MOHATHS XUMHUYECKOW TEPMOANHAMUKN. TepMHUHBI U MOHATHUA: cUcTeMa (OTKpHITasl, 3aKpbITasd,
H30JIMpOBaHHAasA, rOMOI'CHHAsA, FCTepOI‘CHHaH), COCTOSIHHE U CBOMCTBA CUCTEMBI.

2.OKHCIUTETHHO-BOCCTAHOBUTENBHBIE JIIEKTPOABI. XUHTUAPOHHBIN JJIEKTPO: YCTPOMCTBO, IJIEKTPOIHASL
peakuusd, ypaBaenue HepHcra. [ToTeHuinoMmerpuueckoe omnpeaenenue pH.

3.0npeneneHue U OCHOBHBIE 33/1aull KOJUIOMAHOM XUMUM; €€ 3HaueHHE JUIs pa3iMyHBIX OTpaciedl Hayku U
TexHukH. KonmongHoe cocrosiHue BemecTsa. JucnepcHble CHCTEMBI.

4. Kamopumetpus. OmpeseneHne TemIOTH pPAacTBOPEHHS COJHM. 3akoH l'ecca. OKcrmepuMEHTATbHOE
OIIpe/IeNICHHE TETUIOBBIX d(P(PEKTOB XUMHUYECKOH pEaKIlny.

IIpenonasarens
3aB. kad.

2020-21 yu.ron, 5-# cemecTp, DK3aMeH

MuHHCTepPCTBO HAYKHU U BbIcIero odopasosanusi Poccuiickoii @enepanmnu
®I'OBY BO «CeBepo-Ocerunckuii rocygapcrseHnblii yansepcurer um K.JI. Xeraryposa»
CrenmansHocts Papmauus, xypc__3
Kadenpa Oprannueckas XuMus
Hucrunnuna @usnyeckas v koounHas xumusi, 2020-21 y4.r.

BUWJIET Ne 2

1. ®oroxumudeckue peakiiui. 3akoH (OTOXUMUIECKON SKBUBAJICHTHOCTH DiHINTeHa. KBaHTOBBIN BBIXOA
peaxiun. CeHCHOMITU3aTOPHI.

2. [lepBblii 3aKOH TEPMOJUHAMUKH, (OPMYITHPOBKA, MATEMAaTHYECKOE BBIpaXKeHHE. BHYTpeHHSsT SHEprus,
sHTaNbIHUA. Beipaxkenue [-ro 3axoHa 111 M30TEPMIYECKOTO, U30XOPHOTO M U300apHOTO MTPOIECCOB.

3. Kunaccudukamms guCHepcHBIX CHCTEM 1O pasmepy dactull (mucnepHoctn). OcobeHHOCTH
YIBTPAMUKPOTETEPOTEHHOTO COCTOSHUS (HAHOCOCTOSHHS ).

4. DIeKTPOKWHETHUYCCKUE SBJICHHS B  KOJUIOMIHOW  xumuH. Onektpodope3. OmnpenencHue
anexTpodoperrueckoit moaBmwkHOCTH 3011 Fe(OH); .

[Ipenonasarens
3aB. kad.

2020-21 yu.ron, 5-i ceMectp, DK3aMeH




MuHHCTepPCTBO HAYKH H BbIcIIero odopasosanus Poccuiickoii ®@enepanmnn

®I'OBY BO «CeBepo-Ocerunckuii rocygapcrBennblii ynusepcurer um K.JI. Xeraryposa»
CrnenumansHocts @apmayua, xypc__ 3
Kadenpa Oprannveckas Xumus
Hucrumumaa Pusndeckas u kouronnHas xumust, 2020-21 y4a.r.

BUJIET Ne 3

1. TemmnoemkocTb. MicTuHHAs, MOJISIPHAS TEIUIOEMKOCTh. M30X0pHas, nzo0apHas TEMI0EMKOCTb.
2. Kiraccudukarmms 3JeKTpOIOB M JJICKTPOXUMUYCCKUX IeTeld. DIeKTPOasl BTOporo poxa. KamomenbHBIH
JNIEKTPOJI: YCTPOMCTBO, IEKTPOAHASA peakys, ypaBHeHre HepHera.
2. Kiaccudukanusi AUCHEPCHBIX CHUCTEM IO arperaTHOMy COCTOSHHIO (a3. OCHOBHBIE THUIBI CHCTEM.
ITpumepsr.
3. Koarynsmusi KOJUIOMAHBIX PacTBOPOB. BHIBI yCTOWYHMBOCTH KOJUIOMAHBIX cucTeM. OrmpeneneHne
nopora xoaryssiuu 3051 Fe(OH); . 3ammutaoe uncno.

[Ipenonasarens
3aB. kad.

2020-21 yu.ron, 5-if cemecTp, DK3aMeH

MuHuCcTEpCTBO HAYKHU M Bhicuiero oopasosanust Poccuniickoii ®@egepannu
®I'OBY BO «CeBepo-Ocerunckuii rocyaapcrsennblii ynusepcuretr um K.JI. Xeraryposa»
CneumansHocts @apmayusa, xypc__ 3
Kadenpa Opranndeckas Xumus
Hucunmnmaa Pusndgeckas u koutongHasg xumusg, 2020-21 yu.r.

BUJIET Ne 4

1. Tereporennsnii katanu3. OCHOBHBIE CTaJUU TIeTEPOTreHHO-KAaTAIUTHYECKOro mporecca. llpumepsr
reTepPOreHHO-KaTAIUTHYECKHUX MPOLIECCOB B (hapMarHH.

2. Temnoeie s¢dexter. 3akoH ['ecca. 3aBUCHMOCTH TeIUIOBOTO 3ddeKTa XUMHUYECKOH peaKkmud OT
temneparypsl (ypaBHenue Kupxroda).

3. Knaccudukanust AucriepcHbIX CHCTEM MO CTENEHH B3aUMOACUCTBHSA AMCHEPCHON (a3bl ¢ TUCTIEpCHON
Cpeoi.

4. IMony4uerne THOGMIBHBIX U THO(POOHBIX KOJTOMIHEIX pacTBopoB. [lomydenue 3omsa Fe(OH); mocpencTBom
rugponusa. [lomydyenue 3omeli cepsl 1 KaHUPOIH.

[Ipenonasareinb
3aB. kad.

2020-21 y4.rog, 5-i1 cemecTp, DK3aMeH




MuHHCTepCTBO HAYKH H Bbiciero odopasosanus Poccniickoii ®@enepanmnn
I'OBY BO «CeBepo-OceTunckuii rocynapcrBeHnbnlii yuusepceuter um K.JI. Xeraryposay
CnemmansHOCTh @Papmauus, xypc__ 3
Kadenpa Opranndeckass Xumus
Hucuunnuna Pusnyeckas v koanounHas xumus, 2020-21 yu.r.

BUJIET Ne 5
1.  Cnoxnble peakuuu (mapajjiefbHbIe, MOCIeI0BaTeNbHBIC, 00paTHUMbIE, compsbkeHHbIe). KnHeTnka
[IOCJIEIOBATENbHBIX peakiuil. YacTHbIE Cilydad KUHETUKU CIIOXKHBIX PEAKLUI.
2. Bropoii 3akoH TepmommHamuku. DopmynupoBka II-ro 3akoHa TEPMOTWHAMUKH. OHTPOIIHS.

3aBUCHMOCTb HTPOIINH OT TeMITepaTypsl. FI3MeHeHne SHTPONHNH B HEKOTOPBIX MpoLeccax.

3. OopaszoBanue TMO()OOHBIX IUCIIEPCHBIX CHCTEM HPH AUCIEPTUPOBAHHUH; MPOLECCH JUCTIEPTHPOBAHUS
B IIPUPOJIC M TEXHHKE.

4. W3mepenne  moBepXHOCTHOTO (MexdaszHoro) HaTspkeHHs (Meton Pebunpaepa), ompeznencHue
3aBHCHUMOCTH TIOBEPXHOCTHOTO HATS)KEHUS YUCTBIX JKUJIKOCTEH OT TEMIIEPATyPHI.

[Ipenonasarens
3aB. kad.

2020-21 yu.ron, 5-if cemecTp, DK3aMeH

OneHNBaHNe 0TBETA CTYIEHTA HA DK3aMeHe

Xapaxmepucmuka omeema oannvt

Jlau MOJHBIN, pa3BEepHYTHIA OTBET Ha MOCTABJICHHBIM BOIIPOC, TIOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HaHMH 00 O0bEKTe, MPOABIAIOIIAACA B CBOOOIHOM ONEPUPOBAHMU
MOHSTHSAMH, YMEHHUW BBIIEIUTH CYIIECTBEHHBIE M HECYLIECTBEHHBIE €r0 TNPU3HAKH,
MIPUYUHHO-CIIEACTBEHHBIE CBA3U. 3HaHHE 00 OOBEKTe JIEMOHCTPHPYETCS Ha (OHE 46-50
MOHMMAHWS €r0 B CHCTEME IaHHOW HAyKM M MEXIUCUMIUIMHAPHBIX CBazed. OTBeT
bopMynmupyeTcss B TEPMHMHAX HAYKM, M3JI0KEH JIMTEPATYPHBIM S3BIKOM, JIOTHYEH,
JI0Ka3aTelieH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYIEHTA.

JlaH MoJHBIN, pa3BepHYTHIA OTBET Ha IOCTaBJICHHBIA BONPOC, MOKa3aHa COBOKYITHOCTb
OCO3HaHHBIX 3HaHUH 00 OOBEKTE, JI0KA3aTEeNbHO PACKPBITHI OCHOBHBIE IOJIOKCHHUS
TEeMbl; B OTBETE  IIPOCJIEKHBACTCS ~ 4YeTKas  CTPYKTypa,  JIOTHYEcKas
HOCJIE/IOBATENILHOCTh, OTPAXAIOLIAsl CYIIHOCTh PACKpbIBAEMBIX IOHSATHH, TEOpHii,
siBJIeHU. 3HaHue 00 00bEeKTe IEMOHCTpUpPYETCst Ha (OHE MOHUMAaHHsI €ro B CUCTEME
JaHHOW HayKd M MEKIUCIUIUIMHAPHBIX CBsi3ell. OTBET H3JIOKEH JHTepaTypHBIM
S3IKOM B TEPMHUHAX HAyKd. MoryT OBITh OONYIIEHbl HEZOYETHl B ONpPEACICHUH
TOHSITHIA, HCIIPABJICHHBIC CTYJICHTOM CaMOCTOSTEIFHO B IPOLIECCE OTBETA.

41-45

JlaH HONHBIN, pa3BEepHYTHIM OTBET HAa IOCTaBIECHHBIM BONPOC, MOKA3aHO yMEHHE
BBIJICJIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC NPH3HAKH, MPUYMHHO-CIEICTBEHHBIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JJOTHUCH, U3I0KEH B TepMHUHAX Hayku. OgHAKO 36-40
JOMYIIEHbl HE3HAYUTENbHBIC OMMOKM WM HEJOYETHI, MCIIPABICHHBIE CTYyJCHTOM C
IIOMOIIBIO «HABOASIINX)» BOIPOCOB IPENoiaBaTes.

JlaH TOJHBIA, HO HEJOCTATOYHO MOCIEJOBATENbHBINA OTBET HA MOCTABIEHHBINH BOIPOC,
HO IpH 3TOM IOKa3aHO YMEHHUE BBLACIUTH CYIIECTBEHHBIE M HECYILECTBEHHBIE
MIPU3HAKYU U NIPUUUHHO-CIIEICTBEHHbIE CBA3U. OTBET JIOTHUCH U M3JI0XKEH B TEPMUHAX 31-35
HayKd. MoryT ObITh pomymieHbl 1-2 OIIMOKK B ONpPEAEIEHHH OCHOBHBIX ITOHSATHMH,
KOTOpPBIE CTYJACHT 3aTPYAHACTCS HCIPABUTH CAMOCTOSATEIIBHO.




JlaH HemoCTaTOYHO TIOJIHBIE W HEJOCTaTOYHO pa3BepHyTbIH oTBer. Jlornka wu
MOCIIEI0BATEIbHOCTh  M3JIOKEHHsST HMEIOT HapyuieHus.. JlomymieHsl OmMOKH B
pacKpbITUM  TOHATHH, ynoTpeOneHun TepMuHOB. CTyneHT He  CrocoOeH
CaMOCTOSATETIBHO BBIICIHTh CYIICCTBEHHBIE W HECYIIECTBEHHBIC NPH3HAKH H
[IPUYMHHO-CJIICTBEHHBIE CBsI3H. CTYyOEHT MOXET KOHKPETH3UPOBaTb O0OOIICHHBIE
3HaHWS, [OKa3aB Ha MpUMEpax WX OCHOBHBIC IIOJIOKEHUS TOJBKO C ITOMOIIBIO
npenojasatensi. PedeBoe odhopmiieHre TpeOyeT MonpaBoK, KOPPEKLIHUH.

26-30

JlaH HemoNmHBIA OTBET, JIOTHKA M IOCIEAOBAaTEIbHOCTh H3JIOKEHUS HMEIOT
CyllleCTBEHHble HapymieHus. JlomymieHbl TpyOble OIIMOKM TpH  ONpelesieHUH
CYIIHOCTH PACKpbIBAEMBIX IOHSATHH, TEOPHH, SBICHUH, BCIEACTBUE HEMOHUMAHUS
CTYJAEHTOM HX CYIIECTBEHHBIX M HECYLIECTBEHHBIX IIPU3HAKOB U CBA3ed. B oTBere
OTCYTCTBYIOT BBIBOJIBI. YMEHHE PacCKPHITh KOHKPETHBIE IPOSBICHUS OOOONIEHHBIX
3HaHHUH HE IToKa3aHo. PeueBoe odopmiieHne TpedyeT MoNpaBoK, KOPPEKIIHH.

21-25

JlaH HemodHBIA OTBET, MPEACTaBIAIONIMN COOOW pa3pO3HEHHBIE 3HAHUS 1O TeMe
BOIPOCA C  CYIICCTBCHHBIMH  OIIMOKAMH B  ONpEACICHHAX. [IpHCYTCTBYIOT
(parMeHTapHOCTh, HEIOTUYHOCTh U3JI0KEHUSI. CTyIeHT HE OCO3HAeT CBS3b JaHHOTO
TOHATHS, TEOPHUU, SIBICHUS C JAPYrUMU OOBEKTaMH JUCHUILIUHBL OTCYTCTBYIOT
BBIBOJIBI, KOHKPETH3alMs U JOKa3aTEIbHOCTb M3JI0XKEHUs. Peub HerpamorHas.
JlononHUTENbHBIE U YTOUHSIOIIKE BOIPOCH! MIPENoAaBaTelisi He NPUBOIAT K KOPPEKLIUU
OTBETa CTYIEHTAa HE TOJIbKO Ha MOCTaBJIEHHBIH BOMPOC, HO M Ha JIPYrHe BOIPOCHI
JIACHIUATIVHBL.

1-20

He IMMOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpoCaM JUCHUILIAHBI.

0

Pe3ynLTprIoma>1 OLICHKaA OompeacIsieTCa B COOTBECTCTBUU C Tlonoxxenuem o 6aJ'IJ'ILHO—pCI>iTHHFOBOfI CUCTEMC

OLICHKN 3HAHUHI CTYACHTOB.

BAJIVIBHAS CTPYKTYPA OHEHKH

Dopma KoHmpos

Makc. KoJ1-BO

0a1I0B
Tekylias olleHKa CTyJIeHTa B T€YeHue 1-8 HeAean COCTOUT U3: 25
* BpinosiHEHUS 33JaHUI HA TPAKTHYECKUX 3aHATUAX 10
¢ BrimmotHEHNT JOMAIITHUX 3aJaHui 5
* CaMOCTOSTEIbHBIX padoT 10
1-s1 pyOeKHas MMChbMEHHAs KOHTPOJIbHAS paboTa 25
Tekyias orieHka cTyjieHTa B reueHue 10-15 Henenu cocTouT us: 25
* BhINOJIHEHUSI 3aJaHUM HA MPAKTUYECKUX 3aHIATUSIX 10
* BrimmonHEeHUsT JOMAIIHUX 3aJaHui 5
* CaMOCTOSATEIIbHBIX Pa0OT 10
2-s1 pyOeKHast MIChbMEHHAs KOHTPOJIbHAs paboTa 25
HToro 100

Meroauka GopMHPOBAHMS Pe3yJILTHPYIOLIEH oleHKn.'

B xo71e Teky1iero KoHTposst cTyieHTs MoryT Habpats 0-100 Gasos:
1 —s1 pyOe:xHasi aTTecTAUsA -MaKCUMAJIbHO S0 0aJ1J/10B; U3 HUX:

Ot 0 5o 25 6annoB (pyOekHas aTTecTalus) — TeCTupoBaHue B 1eHTpe TectupoBanus COI'Y umm

dopma (mucbMeHHas paboTa,

y1<a3BIBaeTC$I I/ICHOJ'II)3yeMa$[ HpI/I I/I3y‘-IeHI/II/I }IaHHOﬁ JOUCITUIIIINHBI
KOJUIOKBUYM, 3CC€ U T.1.);

Ot 0 o 25 GamnoB(TeKyllas OLIEHKA) — aKTUBHas paboTa 3a JAaHHBIA NEpUOJ Ha CEMHHAPCKHUX

(MPaKTHUYECKUX) 3aHITUIX
2-51 pyOe:kHasi ATTeCTAIlUS — MAKCUMAJIbHO S0 0a/1710B; U3 HUX:

Ot 0 10 25 6annoB(pyOekHast aTTecTalus) — TeCTUpoBaHKe B ieHTpe TectupoBanus COI'Y;

' B coorerctBun ¢ Ionoxennem o BPC onenrBanus 00y4aromuxcs ouHoH GOpMBI 0 00pa30BaTeNbHBIM IIPOrpaMMamM
BBICIIIET0 00pa3oBaHus — MporpaMMaM OakanaBpuata u crienanurera B ®I'6OY BO COTI'Y (ot 05.03.2018 r., mp.Ne 47)




Ot 0 10 25 6a110B (TEKyIIas OLEHKA)— AKTUBHAsA pabOTa 3a JaHHBIM epHO Ha CEMUHAPCKUX

(MpaKTUYECKUX) 3aHITUAX

IIpoMeKyTOUHBIN KOHTPOJIb:

st Ixk3ameHa:

3a ycTHBIN OTBET Ha K3aMeHe CcTyJeHT noiydaer 0-50 6amos.

CTyneHTsl, IOJIyYUBIINE B XOJ€ TEKYIIETro U pyOexxHOro KoHTpouia 56-100 OamioB

ABTOMATHYCCKU IIOJIy4arOT «OK3aMECH.

PesynpTHpyromas omneHka ckiaasiBaeTcs mo coorerctBytomeid bPC gpopmyie.

IlIkana uTOroBoM aKageMH4YeCKOM YCNIEBAEMOCTH CTYJACHTOB 11O NUCHUIIJIMHE

Cucrema ouenok COI'Y
UucnoBoi SKBUBAICHT
Cymma OamnnoB HasBanue
86 - 100 OTJIMYHO 5
71-85 XOpOouIO 4
56-70 YAOBJIETBOPUTEITHHO 3
9. Y4yebHO-MeTOoAMUYECKOE M NH(POPMALIMOHHOE O0ecnieYyeHUue TUCIHIJIMHBI

a) OcHoBHas JuTEpaTypa:
1. benuk B.B., Kuenckas K.M. ®usnueckas v KouiouaHas xumus. - M.: M3pgaTenbckuil 1EHTpP
«Axagemus», 2010.
2. Mymkam6apoB H.H. ®usndeckas u komtonanas xumus. M.: TOOTAP-ME/L, 2012. — 383 c.
3. Kykymkuna WU.U. Komnounnas xumus. / .U, Kykymkuna, A.JO. Murpodanos. — Kemepoo:
KemepoBckuii rocyaapctBeHHbli yHuBepeuteT, 2010. — 216 ¢. — PexkuMm moctyna: mo MoJucKe. —
URL: http://biblioclub.ru/index.php?page=book&i1d=232755. — ISBN 978-5-8353-1084-5. — Tekcr :
3JIEKTPOHHBIN.
4. 3yes, A.JO. ®usnueckas xumus. [Ipakrukym / A.1O. 3yes, B.A. Uepenanos, [I.C. LIBeTkoB ; per.
A.IO. 3yeB. — ExarepunOypr: MznatensctBO Ypanbckoro ynusepcurera, 2012. — 124 c¢. — Pexxum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&i1d=239716. — ISBN 978-
5-7996-0787-6. — TekcCT : MEKTPOHHBIN
5. Arees E.IIl, Ycnenckas W.A., boraueB A.I'. [llpaxmuxym no @usuueckor Xumuu:
Tepmoounamuka. -M.: Hz0amenvckuii yenmp «Axademusy, 2010.
6. BunokypoB A.M. ®usmueckas xumusi / A.M.BunokypoB, P.M.Bunokypoma, O.B.Cunxuna ;
[TOBOIKCKHI TFOCYIapCTBEHHBINH TeXHOIOrMYecKHil yHuBepcutet. — Momkap-Oma : IIT'TY, 2016. —
80 c. : cxem., Tabn. — Pexxmm mocrtyna: mo moxammcke. — URL: http://biblioclub.ru/index.php?
page=book&id=459522. — bubnuorp.: c. 76. — ISBN 978-5-8158-1780-7. — TekcT : 37€KTpOHHBIH.

0) 10MOJIHNTEJIbHAS JINTepaTypa:
7. T'opmikoB B.U., Ky3nenoB 1U.A. OcHoBbl pusndeckoit xumun. - M.: burom, 2010.
8. Kparkwuii kypc ¢pusnueckoit xumun. // ITox pen. C.H. Konngparsesa. - M.: BILL. — 1978. - 312 c.
9. Kpatkmii cnpaBouyHHMK (usuko-xumudeckux BenuuuH. //Tlonm penmakumein PaBnmens ALA.,
[TonomapeBoit A.M. — Jlenunrpaz: "Xumus", 1983 r.
10. Comnosbes F0.U. "Ouepku no ucrtopun pusndeckoit xumuu'". M., 1984.

11. 3axapuenko B.H. COopHHK 3ama4 ¥ ympakHEHUH M0 (HU3MUYECKON M KOJUTOMIHON Xumuu. M.,
1978.


http://biblioclub.ru/index.php?page=book&id=459522
http://biblioclub.ru/index.php?page=book&id=459522
http://www.academia-moscow.ru/authors/?id=3414
http://www.academia-moscow.ru/authors/?id=3415
http://www.academia-moscow.ru/authors/?id=3416
http://biblioclub.ru/index.php?page=book&id=239716
http://biblioclub.ru/index.php?page=book&id=232755
http://www.academia-moscow.ru/authors/?id=598
http://www.academia-moscow.ru/authors/?id=499

12. A 1.3umon, H.®.Jlemenko. Komnonanas xumus. — M.: Beicmas mxomna, 2001.

13. JA.A.®punpuxcoepr. Kypc xomnongHon xumun. M.: Beiciias mkomna. 1995.

14. B.H.3axapuenko. Komnounnas xumus. — M.: Beicuias mkona, 1989, 238 c.

15. HO.I'®ponos Kypc komtonanoi xumun: IloBepXHOCTHBIE SBJIECHUS U AUCIIEPCHBIE CUCTEMBI. M.
«AubsgHer. 2004.

16. A.W.PycanoB. Muuemio6pa3zoBanue B pactBopax [IAB. C-IlerepOypr. Xumus. 1992.

17. 11. Ao6b1unn, JI.W.Kananep, B.B.Cepnunckuit u ap. ®usndeckas u KoutougHass Xumus. - M.:
[Ipoceemenue, 1986, 463 c.

18. banesun C.A. Ilpaktuky™m 1o ¢pusnyeckoit ¥ KOTOUIHON Xumun. M., 1972

19. [IpakTukym u 3amagyHuk mo kojutounHow xumuu. // Ilog pen. mpod. B.B.Hazaposa, M.: UKI]
«Axagemkuuray, 2007.

B) nporpamMMHoe odecriedenue u UHTepHeT-pecypcebl:

ObecrieyeH AOCTYNl K COBPEMEHHBIM MPOQPECCHOHANBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U MTOUCKOBBIM cucteMaM (6ubnuotexka COI'Y):

+  DJeKTpoHHas OuOaHOTeKAa nuccepTanuii u aBTopedeparoB PI'b (OB/] PI'b)
Tpebyercs peructpauus B 6ubauoreke COI'Y
«  IBbC «Ynuepcurerckas oumdoanoreka ONLINE»
Tpebyercst peructpauus B 6ubauoreke COI'Y
« IJBbC «HavuHas 3jeKkTpoHHas 6ubamnoreka elLibrary.ru»
CamocTosiTenbHass PErUCTpalns Ha CaTe
+ DJBC «KoncyabTanT cryaenTay CTyaeH4Yeckas 3JeKTPOHHAS 0M0JM0TEKA 110
MeIMIMHCKOMY U (apManeBTHYECKOMY 00PA30BAHUIO, 2 TAKKE 110 eCTECTBEHHbIM U TOYHbIM
HAYKaM B 11eJIOM
Tpebyercs peructpauus B 6ubauoreke COI'Y
«  I9BbC «lOpaiit» — o0pa3oBaTebHasl cpeia, BKJIKYAOIIAS BUPTYAJbHbINA YUTAJbHBIH 321
Y4eOHHMKOB M Y4eOHBIX I10CO0MIi 0T AaBTOPOB U3 BeAyIIMX BY30B Poccuu 1o BceM HanpapJaeHUAM
M CHIEeNHAJTBHOCTAM
Tpebyercs peructpauus B 6ubauoreke COI'Y
« SpringerCustomerServiceCenterGmbH (6a3a 1aHHBIX, COIEpXKAIIKE JICKTPOHHBIC U3IaHUS
n3narenscTBa SpringerNature 3a nepuoa 2011 — 2017 rr. (moTHOTEKCTOBAsT KOJUICKITUS B
KoJinuecTBe 46 332 KHUT)

JInunblii kaouner Ha caiite COI'Y http://portal.nosu.ru/
Caiit nucrtanunoHHoro odyuenusi COI'Y http://Ims.nosu.ru/

PeKOMeH}]yeMble HHTEPHET-a/ipeca 10 XUMHHN:

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

ba3pl JaHHBIX:
1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/



https://clarivate.com/webofsciencegroup/solutions/web-of-science/
https://www.scopus.com/
http://www.hyle.org/journal/concept.htm
http://plato.stanford.edu/entries/chemistry/
http://lms.nosu.ru/
http://portal.nosu.ru/
http://www.springer.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://elibrary.ru/
https://biblioclub.ru/
https://dvs.rsl.ru/

IlepeyeHp JUIIEH3HOHHOTO ¥ CBOOOIHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOI0 obecredyeHusl,
HEe00X0IMMOr0 /1J151 OCBOEHUS TUCIUTIIHHBI:

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHoOe obecriedeHue sl peJaKTUPOBAHUS XUMUUYECKUX Qopmyn IsisDraw (cm. cnucok Hudice).

Peectp nporpammuoro obecriedenuss COI'Y 2020

Ne i/ HaumenoBanue Ne noroBopa(iunensus)
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. | Cuctema tectupoBanus SunravWEBClass No468 ot 03.12.2013 UII Cynratynun P.T.(6eccpouHo)
13. | Cucrema kommetorepHoit Bepctku MikTex Jlunensus FSF/Debian (CBo6ogHOE IpOrpaMMHOE
obecriedenune) 6eccpoIHO
14. | AHTHBHpPYCHOE ITPOTpaMMHOE oOecTieueHre Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
KasperksyTotalSecurity 14.03.2021r
15. | Cucrema ynpaBienus 6a3aMu TaHHBIX CBobogHOE mporpaMMHOe obecriedenne(0eccpovHo)
MySQLFireBird
16. | UurerpupoBanHas cpeaa paspaborku Eclipse | CBoOoaHOE nporpaMMHoe obecriedeHrne(0ecCpoyHo)
[IporpammHoe obecrieueHue ISt CBobogHOE mporpaMMHOe obecriedenrne(6ecCpovHo)
17. PEaKTHPOBAHUS XUMHYCCKHUX (hopMyI
IsisDraw
18. | Cucrema nmomcka TEKCTOBBIX 3auMCTBOBaHUK | Ne795 ot 26.12.2018 (meiictButenen 1o 30.12.2020r) ¢
«Artumnarnat.BY3» 3A0 «Antu-Ilnaruar»
19. | Ilporpammuoe obecnieuenue 1C:3apiara u NeCJ1/93 22.08.2017r. «MAKCUMYM-
KaJphl I'OC.YUPEKIACHU CODTy» 6ecCpoIHO
20. | Ilporpammuoe obecrieuerne 1C:0r0mKeET. NeCLl/76 01.03.2017T. «MakcuMyM-copT» 6€CCPOIHO
21. | Oducnas cucrema LibreOffice Jlunienzust GNU/GPL croGomHOE mporpaMmMHoOe

obecriedenue (0eccpoyHo)




ABTOMaTI/ISI/IPOBaHHaSI CUCTEMA <<YHpaBJ'I€HI/Ie

CBI/I,Z[eTeJ'ILCTBO ) FOCYI[apCTBeHHOﬁ perucrpannuunu

22. —Jlexanat BPC» nporpammsl 1uist 9BM Ne2015611830 ot
06.02.2015(6eccpoyHo)
[Iporpamma st 9BM «baHk Bonpocos i Pazpaborka COI'Y CBuaeTenbeTBO 0 TOCYAapCTBEHHOM

25 KOHTPOJISL 3HAHUI peructpanuu nporpaMmsl st OBM Ne2015611829 ot
06.02.2015(6eccpoyHo)

26 KoHcynprant+ Ne430-2017/614 o111.01.2017 OO0 "dact-Uupopm"

29 VSDESK Ne 108205/01 ot 05.02.2018r. M1 U,A.CepreeBuu

30 «l"amakTuKa» Ne31907480031 ot 25.02.2018r.(6eccpouHo)




10. MaTepuaJibHO-TeXHHYECKOE OCHAIIIEHHE M CUMILINHBI:

KommeroTepHslit kiacc, AOCTynm K ceTd VHTepHeT (BO BpeMs CaMOCTOSITENbHOW paboThl),
OpTTEXHHKA, JJEKTpOHHAas Oa3a naHHbIX Oubmmorekn COI'Y, neKUMOHHBIE ayIWTOPHUH; KaOWHET,
OCHAILECHHBIA UHTEPAKTUBHOM JOCKOU, IIPOEKTOPOM.

Ha xadenpe nmeercst yuebHas nabopatopusi «DPusnyeckasi XUMHs», OCHAIICHHAsT HEOOXOIMMBIM
o0opynoBaHHWeM [UIsi TPOBEACHUS 3aHATHI, COOTBETCTBYIOLIMX JAOOPATOPHOMY MPAKTHUKYMY TIO
muciumiuHe. OOopynoBaHue 1a00OpaTOpuu: KaJoOpUMETp, TepMOMETphl bekmaHa, yHUBepCalbHBIN
KOHAYKTOMETP, pH-METpbI, MOTEeHIIMOMETPBI, HOHOMETPHI, PEPPAKTOMETPHI, MOIIPUMETPHI, TEPMOCTAT,
CYLIWIbHBIN IIKad.

dusnueckan
"
KOJUIOUIHAS
XHMHUSA

JlabopaTopun: KOMNBLIOTEPHBIE KJIACCHI JJIs1
TEeKYIIero KOHTPOJIsl M MPOMeEKYTOYHOI
aTTecTalNH, a TAK/Ke CAMOCTOSITEIbHOI padoThI
o0yvyaromuxcs:

MPENoIaBaTeNbCKUIl CTOJ; CTYJI; CTONBI 00yJaIOINXCS;
cTynbs; kadesapa; knaccHas qocka. ObopyaoBaHue:
KOMITBIOTEPHI JUI KOMIIBIOTEPHOTO KJlacca B
KOMIIJIEKTE C IIPOrPaMHBIM 00ECTIEYEHHEM, BEIXOIOM B
ceTh VIHTepHET M 10CTYIIOM B 3JIEKTPOHHYIO
obpazosarenbHyto cpeny COI'Y.— 12T, nCTOUHUKH
GecniepeboitHoro MUTanus, Ippon, KommyTaTop IS
kiacca D-Link DGS-10240, nHTepakTuBHast J0CKa
78°1702070/15112/11344/2 — 1. npoektop BenQ
MX503 — 1.

[Iporpammuoe obecneuenune: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CBobomuoe I10); Cucrema TecTupoBaHHAs Sunrav
WEB Class (beccpounoe I10); ITporpamMmmuoe
obecrieueHne IS peIaKTHPOBAHHS XUMHUYECKUX
tdbopmy Isis Draw (beccpounoe I10); KoncyabTant
mitoc; CrcTeMa MoKcKa TeKCTOBBIX 3aMMCTBOBAHHN
«AnTtumnaruar.BY3»; [Iporpamma miis 9BM «bank
BOIIPOCOB JIsi KOHTPOJIst 3HaHU#»; [apanT; Cisco
Webex; 1eMOHCTPAIMOHHbIC U yIeOHO-HATIISTHBIC
1mocoOus (BUICONPE3CHTAIINS).

Poccuiickas ®enepanums, 362025, Pecybnmka
Cesepnas Ocetust — Ananus, r. BnagukaBkas,
Barytuna, 1. 44-46, YueGusiii kopmyc Ne7 (YK
Ne7), aynuropus Ne 614

bubanorexa, B TOM 4Kc/ie YUTAIbHBINA 32J1: CTOJIBI,
crynbst; [IK oOyuatomuxcs, ¢ mporpaMHbIM
obecrieueHrneM, BBIXOJIOM B ceTh MIHTepHeT u
JIOCTYIIOM B DJIEKTPOHHYIO 00pa3oBaTelIbHYIO Cpey
Corvy.

IIporpammuoe obecnieuenue: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CeobomHoe T10);

3bC «Yuusepcurerckas oudmnoreka ONLINE»
https://biblioclub.ru;

OBC «KoHCynbTaHT CTyIEHTa»
http://www.studentlibrary.ru ctyaeH4deckas
AJIEKTPOHHAs OMOIHOTEKA IT0 MEAUIIUHCKOMY U
(hapManeBTHUECKOMY 00pa30BaHUIO, a TAKXKE IO
€CTECTBEHHBIM M TOYHBIM HAayKaM B LIEJIOM;

3BC «Opaiit» - obpa3oBarenbHas cpeaa,
BKJIIOUAIOIIAs BEPTYAJIbHBIN YNTAJIbHBIN 3aI1
y4eOHMKOB M Y4€OHBIX IIOCOOUi1 OT aBTOPOB M3

Poccuiickas ®enepanms, 362025, Pecybnnka
Cesepnas Ocetust — Ananus, r. Bnagukaskas,
Leperenu/Baryruna, a. 16/19, YueOubrit
xoprryc Ne6 (YK Ne6)



http://www.studentlibrary.ru/
https://biblioclub.ru/

BeJyHIMX BYXOB Poccuu 110 BceM HAMpaBlICHUSAM U
CIeranIbHOCTIM www.biblio-online.ru;
JIEMOHCTPAIIMOHHBIC U Y4€OHO-HATJISTHBIC TOCOOHS
(BuAeONpe3eHTAIHS).

JlaGopaTopus O0weii, pu3nyecKkoil 1 KOJJIOUTHOM
XHMUH /ISl IPOBeAeHNs 3aHATHH CEMHHAPCKOTO
THUIIA, 1a00PaTOPHBIX 3aHATHIH, KYpCOBOI0O
MPOEKTHPOBAHUS (BHINOJHEHHUSI KyPCOBBIX pador),
rPYNNOBBIX M HHANBUAYAJIbHBIX KOHCYJIBTAINM, a
TaKsKe CAMOCTOSITe/IbHON PadoThl 00yyaloUXCA:
HpEenoaaBaTeIbCKUH CTOM, CTYJ, CTONBI U CTYNbS JJIS
oOyJaromuxcs, 1abopaTOpHBIE CTOJIBI, KIIACCHAS JOCKA.
ObopynoBanne: MynbTUMeTUHHBII POEKTOP C
skpaHoM (MynbsTrMenuitHbIH poekTop OPTOMA
projector DX32, ¢ moTOMIOYHBIM KpeIUIeHHEM 1 Hal.
kabeneit — 1 . Komnbrorep a/komrt. kinacca Pentium 4-
506 Foxconn 915 GL7MH-S 512 Mb O3VY+/knaBuat —
1mT. ¢ mporpaMMHBIM OOecIiedeHHeM, BEIXOJOM B CETh
WHTepHeT U 10CTYNIOM B 3JIEKTPOHHYIO
nH(pOpMaMOHHO-00pa3oBaTenbHyto cpexy COI'Y.
[Iporpammuoe obecnieuerne: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;,
Mozilla Firefox; Google Chrome; Kaspersky Free;
Cucrema TectupoBanus Sunrav WEB Class
(beccpounoe T10); [Iporpammuoe obecnieueHue s
penakTupoBaHus XuMudeckux Qopmyi Isis Draw
(Beccpounoe I10); KoncynpranT miroc; Crcrema
MIONCKA TEKCTOBBIX 3aMMCTBOBAHUI «AHTHIUIATHAT
BVY3»; Ilporpamma n1st OBM «baHk BonpocoB amnst
KoHTpoIs 3HaHUiY; ['apanT; Cisco Webex;
JIEMOHCTpAIMOHHBIE U YueOHO-HarJIsAHbIE TTOCOOUS
(BHIEOTIPE3CHTAITHS ).

Brrmspxaoit mkad- 1 mr. Moromep U-510
crangaptHeii — 2 mt. Konopumerp KOK-2MII — 1 mt.
Kanmopumerp KJI-5 — 1mr. Pedpakromerp UPD 4545-
2M c noacBetkoii — 1 mt. Iomsipumerp KpyroBoit
CM3 — 1 mr. Konnykromerp MAPK-603/1 — 1 mir.
Becs! naboparopasie CAS MW120 — 1 mr. Becst
naboparopublie npenuznonasie ET-300I1 — 1 mT.
Amnamuzarop «9kcnepr-001» — 1 mT. TepmocTar
HUBER — | mt. pH-metp «AHN0H-4100» - 1 mT. pH-
MeTp-MuutuBoabT™METp pH-150 MU- 1 . Becst AND
HL- 1 mt. Becet WT-250- 1 mt. MarautHas menianka
[12-6110- lmrt. bans Bogsgaas- 1 mt. Mukpockomn
«Mup 2»- 1 mt. pH-metp pH-340 — 1 wr. HenTpudyra
OIIH -3- 1 mr.

Poccutiickas ®enepanms, 362025, Pecrybmmka

Cesepnas Ocetust — Ananus, r. Bnagukaskas,
Baryruna, 1. 44-46, YueOnsIit kopmyc Ne7 (YK
Ne7), aynuropus Ne615

YueGHble ayTUTOPUH 1151 IPOBEICHMSI 3aHATHI
JIEKIIHOHHOTO THIA, CEMIHAPCKOT0 THIA,
KYPCOBOI'0 MPOEKTHPOBAHUS (BHINOJIHEHUS
KYPCOBBIX pa6oT), pyNNoOBBIX U HHIHMBHAYAJIbHBIX
KOHCYJbTAIHIi, TEKYLIEr0 KOHTPOJIS 1
NMPOMEKYTOYHOM aTTecTallMu, a TAKKe
CaMOCTOAATEIbHOM padoThl 00y4arOIMXCS:
MIPENOAaBATEIbCKUH CTOM; CTYJI; CTOJIBI 00 YUarOIHXCS;
CTyJIbs; Kadenpa; KiraccHas 1ocKa.

O6opynoBanue: MatepakTuBHas nocka Smart Board —
1 mrr. Pabouas cranmms RU Ergo Home 123/ Keyboard
USB/mouse optical USB/400 W 17 — 1 mit. ¢

Poccwuiickas @enepanus, 362025, Pecniydiuka

Cesepnas Ocetust — Ananus, r. BnagukaBkas,
Baryruna, 1. 44-46, Yue6nsrii kopiryc Ne7 (YK
Ne7), aynuropust Ne606



https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

MIPOTPaMHBIM 00€CIICUeHNEM, BBIXOJIOM B CETh
WHTEpHET U 10CTYIIOM B 3JIEKTPOHHYIO
obpazoBatenpHyto cpeny COI'Y. IIpoekimonHoe
MyJIbTHMEINIHOE 000pyI0BaHNE (MYIbTHMEIMITHBIH
npoektop Optoma Dx 327 ¢ MOTOIOYHBIM
kpemeHrneM-kpoHiTeiiH Kromax PROJETOR-10 msa
poeKTopoB 3 cT. HakiIoH; DkpadH DINON Manual
180x180 MW- 1 mir.

[Iporpammuoe obecneuenune: Microsoft Windows 7
Professional; Microsoft Office Standard 2016; 7-zip;
WinRAR; Adobe Acrobat Reader; STDU Viewer;
Mozilla Firefox; Google Chrome; Kaspersky Free
(CBob6omnoe I10); Cuctema TecTupoBaHus Sunrav
WEB Class (beccpounoe I10); ITporpammHoe
obecrieueHne I pelakTHPOBAHUS XUMHUYECKUX
tdopmyn Isis Draw (beccpounoe I10); KoncynbTant
noc; CucreMa IMoucKa TeKCTOBBIX 3aMMCTBOBaHUI
«AnTtnmnaruat.BY3»; Ilporpamma niast OBM «bank
BOIIPOCOB JIsl KOHTPOJIst 3HaHMi»; [apanT; Cisco
Webex; neMoHCTparinoHHBIE M y9eOHO-HATISAHEIC
1mocoOwust (BHICOTIPE3CHTAITHS).

Pa3paboTunk:
Yuropuna T.M., kaHIuAaT XUMUYECKUX HAYK, OIEHT Kadeapsl opraHudeckoir xumuu Ceepo-

OceTHHCKOTO ToCyAapcTBeHHOTO yHUBepcuTeTa mMeHn Kocta JleBanoBrnya Xertaryposa.

IIporpamma onoOpeHa Ha 3aceganny Kadeapbl OpraHMYECKOW XUMHUU
oT «14» mrons 2020 r., npotokoa Ne 12.




11. JInct 00HOBJICHUSI/AKTy ATU3ALIUH

B cBs13u ¢ peoprarmzarueit GpakyapTeTa, peain3yronero oopasopareiabHyro mporpammy 33.05.01
dapmarnus.

[IporpamMma paccMOTpeHa U yTBEpK/IeHA Ha 3aceIaHnu Kadenpsl _ OpraHnYecKOd XMMUU

HaumeHoBaHue Kagheopvl
oT «14» utons 2020 r., mpotoxos Ne 12.

[TporpaMma paccMOTpeHa U YTBEpIK/eHa Ha 3aceanuu Kadeapsl papManun
oT «10»cenTsadps 2020 r., mpoTokos Ne 2

[TporpamMma o100peHa Ha 3aceJaHUU COBETA MEIMIIMHCKOTO (haKyIbTeTa
ot «10» centsops 2020 r., mpoTokos Ne 2.

[Iporpamma pa3pabotana B coorBeTcTBUU C [Ipukazom MunoOpuayku Poccun ot 27.03.2018 N
219 "OG6 yTBepkaeHNH (enepaIbHOro rocy1apcTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa
BBICIIIEr0 00pa30oBaHus - crieruanuTeT no cnernuansaoct 33.05.01 Gapmanus"

[Iporpamma yTBepxaeHa B coorBeTcTBUU ¢ yTBep)kaeHueMm OIIOII cnenumanurera no
cnernuaiabHocTH 33.05.01 dapmanus (Pemenue Ydenoro coBera, mpotokoa Ne 10 ot
28.05.2019).

BHeceHbl I3MEHEHUS B COOTBETCTBUU C BCTyIIeHHEM B cuity [Ipukasa Muno6puayku Poccun
«O Mepax o peanuzanuu Yka3za [Ipesunenra Poccutickoit @enepanuu ot 25 mapta 2020 1. Ne
206 «O06 obbsiBennn B Poccuiickoii @enepanun HepaOboUuX AHEW.

BHeceHb! 3MeHEHUS B KaJleHAapHble yueOHbIe rpadUKU: MPEJOCTaBIEHbl KAHUKYJIbI C
25.03.2020 r. mo 05.04.2020 r. 1 cpoku Havajga IPOMEXKYTOUYHOU U UTOTOBOM IOCYIapCTBEHHON
aTTECTAIlMU CABUHYTHI HA 7 JTHEH.

BHeceHbI I3MEHEHUST B COOTBETCTBHH C TOPSIKOM ITPOBEACHHUS TOCYIapCTBEHHOW NTOTOBOM
aTTecTalluy 1o 00pa30BaTeNbHBIM IPOrPaMMaM BBICIIET0 00pa30BaHUs IpOrpaMMaM -
OakanaBpuaTa, mporpaMMaM CIEeIHAIUTETA U TIPOTPaMMaM MarkucTpaTyphl, yTBEPKICHHBIH
npuka3oM MuHucTepcTBa ob6pa3oBanus U Hayku Poccuiickoit denepanuu ot 29.06.2015 N 636
(pen. ot 27.03.2020)

Pabouas mporpamMma akTyaiau3HpOBaHa B CBSI3U U3MEHEHUSIMHU, BHOCUMbIMH B OITOI1
crienpanuTeTa 1o crneuraibHocTH 33.05.01 dapmariusi, BbI3BAHHBIMU JUHAMUKON U3MEHEHUS
(hapMareBTHYECKOTO PhIHKA U KaJAPOBOTO 3ampoca paboTonateneii (pemeHne Y4eHoro coBeTa
[TpoToxomn 30.04.2020, mpoTtokoi Ne 9).

BreceHbl H3MEHEHMSI B KAy OIICHOYHBIX CPEACTB, aKTYaIM3UPOBAHBI pabodre MporpaMMbl
JUCLUILTUH B CBS3U C U3MEHEHUSIMU HOPMATHBHBIX IOKYMEHTOB B cepe oOpalieHus
JIEKapCTBEHHBIX CPEJICTB.

10.09.2020 B cBs13u ¢ peopranuzanueii Gpaxkynbrera, peaqu3yonero 00pa3oBaTeiabHy0
nporpamMmy 33.05.01 ®apmanus padboyasi mporpaMma JUCIUILIMHBI aKTyaJIU3UPOBaHa.




Llpunoocenue:

DJIEKTPOHHBbIE pecypchl 00ecnednBaOIIMeE PeaIM3aliI0 00pa3oBaTeIbHbIX IPOrPpaMM
®I'BOY BO «CeBepo-OceTHHCKUI rocyiapcTBeHHblii yHuBepcuter nMenn Kocra JleBanoBuua Xeraryposa»

HaumenoBanne Hpunan Caenenus o Ne ngorosopa . Koa-Bo
Ne Anpec Cpok eiicTBHSI 3aKJTI0YEHHOT0 XapakTepucruka
Ne DJIEKTPOHHOT' 0 JI€KH caiira npaBo- Ha [IPaBo HoroBOpa TOYeK A0CcTYyna/ xocTyma
) pecypca 0CTh obJianarene ucnoJib3oanus IbC 1oJib30BaTeJieil
Horosop Ne 135-06/14 )
o1 12.09.2014 1. 12.09.2014 r.-11.09.2015 r. 7000
JHorosop Ne 167-08/15
o1 12.09.2015 1 12.09.2015 r.-11.03.2016 r. 7000
Jorosop Ne 58-02/16
o7 09.03.2016 1 12.03.2016.r.-11.09.2016.. 7000
Horosop Ne 202-08/16
or 24 08.2016 I 12.09.2016 r.-11.03.2017 r. 7000
IBC , 000 Jlorosop Ne 069-02/17 12.03.2017r. -11.03.2018r. 7000
1 ""YHuBepcuTeTcKas CTODOHHSIsL mf «Hexkc- oT 13j\? 3@?& 17 gz;;da;f;;}é
oubamorexa Online" P ‘ Menuna» florosop Ne 184- 12.09.2017r.-11.03.2018r. 7000
u ot 04.09.2017
Jorosop Ne 056-02/18 i
o1 25.05.2018 16.04.2018r.- 16.10.2018r. 7000
Horosop Ne 163-10/18 )
o1 30.10.2018 17.10.2018r.-31.12.2018r. 7000
Horosop Ne 21-02/2019
or 14.02.2019 01.01.2019r.- 30.06.2019r. 7000
Jlorosop Ne75-06/19 01.07.2019r.-31.12.2019r. 7000

ot 08.07.2019



http://www/

