Munucmepcmeo nayku u vicuieco oopasosanus Poccutickou Dedepayuu
Deoepanvroe cocyoapcmeenroe DI00AHCeMHOe 0OPA308aMeENbHOE YUPEHCOCHUEe BbICULECO
obpa3zosanus « Cesepo-Ocemunckutl 20Cy0apcmeenHulil YHusepcumem
umenu Kocma Jlesanosuua Xemazyposa»

PABOYAS ITPOT'PAMMA JUCHUITJIMHBI

«PDu3nueckass XuMHI»

Hanpasnenue 04.03.01 Xumus
[Tpodunb «XuMust OKpy>Karouieil cpejibl, XAMAYECKast SKCIEPTH3a U KOJIOTHUECKas
0€30MacHOCTb)

KBanudukanus (cTeneHb) BHITYCKHUKA — OaKanaBp

®dopma 00ydeHus - OUHas

Bnanukaskas 2022



[Iporpamma cocrtaBieHa B cooTBeTCTBUU ¢ DepepanbHbIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHBIM
cTaHiapToM o HampasiaeHHto nmoaArotToBku 04.03.01 Xumusd, yrBepKACHHBIM NpUKazoM MuUHHCTEpCTBA
Haykd M BbIciiero oOpasoBanusi Poccuiickoit ®eneparnu ot 17 wmions 2017 roma Ne 671; mpuxasom
MunHcTepCTBa HayKH U BhIcIero oOpazoBanus Poccuiickoit @exepannn ot 26 HostOpst 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoM roctuiiuu Poccuiickoit @eneparuu 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHHIl B (enepanabHble TOCYIapCTBEHHBbIE OOpa30BaTEIbHBIE CTAHAAPTHI BBICIIETO
oOpa3oBaHMs»; y4eOHBIM IUTAHOM TMOATOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumws,

yrBepkAeHHbIM yueHbIM coBeToM PI'BOY BO «COI'Y» ot 31.05.2022 r., mpotokos Ne 13.
CocraButens: K.X.H., AoueHT Yuropuna T.M.

Paboyas nporpamMma ofCy#IeHa W yrBepiu/ena Ha sacenanuu kadenprl opraHHdeckol XUMHH
(npoTokon Ne 8/21-22 o1 «08» anpena 2022 1.)
.

3apenyromui Kadenpoir //'/ Jé’,‘f‘"'} " ABaen B.T.

Onobpena coseToM hakyIbTeTa XMMHH, OHOI0THH 1 OHOTEXHOIOTHH
(mpoToxon Ne 6/21-22 o1 «25» anpens 2022 1.)

2
Ilpencenarens cosera (pakyisrera {gc_.-;j Aracsa 9. A.

Pabouasa npocpamma oucyuniunvl npunama 6 cocmase 0CHOGHOU NPOGeCcCUOHANLHOU 00PA308aMmMenbHOU
npozpammul peuierHuem yuyeno2o cosema Ilpomokon Ne 13 om 31.05.2022 2.




1. Ctpykrypa, 1 0011251 TPYA0EMKOCTH JUCHUIJIHHBI.
OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI cocTaBisgeT 14 3aueTHbie enquuuibl (504 gaca).

Ounas ¢dopma 3aouHas ¢dopma
o0OydeHust o0OydeHus

Kypc 3

Cemectp 5,6

Jleximn 104

[IpakTruyeckue (cemuHapckue) 52

3aHATHUS

JlabopaTopHbIe 3aHATHS 210

KonTpons 72

HTOro ayauTOpHBIX 3aHSITHI 366

CamocTosiTenpHas pabora 66

Kypcosas pabora 5

@dopMa KOHTPOJIS

9K3aMeH 5,6

3auer -

OO0111€e€e KOJINIECTBO YaCOB 504

2. Illesu 0OCBOEHUSI TMCHUTIMHBI
B coorBerctBuM ¢ @enepa’bHbBIM TOCYAApCTBEHHBIM 00OpPa30BaTeNbHBIM CTAHJAPTOM IO

HarpaBiieHuto moAroToBku (cmenuanbHocTH) 04.03.01 Xumus u ypoBHIO BBICIIEr0 0Opa3OBaHUS

0akanaBpuat (PI'OC 3++), yrBepikaeHHOMY npukazoM MunoOpHayku Poccuu ot 17 urosst 2017 roma Ne

671;

OI'OC BO - OakanaBpuar no HampaieHuto noarotoBku 04.03.01 Xwumwus, yTBEepKIEHHOM

npuka3oM MunucrepcTBa oOpa3oBanus u Hayku P® ot 17 utonst 2017 r. Ne 671 (3apeructpupoBaH

MunucrepctBom toctuiiuu P® 2 asrycra 2017 r., peructpaunonusiii Ne47644), ¢ u3MeHeHUsIMH,

BHECEHHBIMM IPUKa30M MUHHUCTEPCTBAa HayKu U BbIciiero oopasoanus PO ot 8 despans 2021 r.

Ne83 (3apeructpupoBan MunncrepctBoM roctuimn PO 12 mapra 2021 r., perucTpanvoHHBII

Ne62739):

Ledb M3y4YeHUs Kypca (QU3NYECKOW XHMHM — JaThb CTYAEHTY 3HaHHS OCHOB XUMHYECKON
TEPMOJIMHAMUKH, 3JEKTPOXUMHM, XMMUYECKOH KMHETHKEe M KaTaiau3a, ()a30BBIX PaBHOBECUM, KOTOpBIE
CIly’)KaT TOJIOTOBKE CTyAE€HTa K Oyayuied mnpodeccnoHalbHON NeATeNbHOCTH B 00JAacTAX: HAy4HO-
HCCIIEI0BATENbCKOM, TEXHOJIOTUYECKON U NIEAArOTUYECKOM.

3amaga kypca — (OpPMHUPOBAHHE TBOPYECKH pabOTAIOUIMX CHEIUAIHNCTOB C Pa3BUTHIM

HAay4YHBIM MBILIUICHHEM, O0JaJalonMX HEOOXOAMMBIM 3amacoM 3HaHUH B oOsacTu of0med u

HEOPraHMYECKON XUMHH, CTIOCOOHBIX MCIIOJIb30BAaTh TEOPETUUYECKNE 3HAHUS MPHU PELIEHUH MPAKTHUYECKUX

3aja4, NPOSIBIISAA MPHU 3TOM CaMOCTOSTENBHOCTh, MHULMATHBY, a TaKXe B HEOOXOIUMBIX CIydasx —

YMEHHE Yy4acTBOBaTh B IPUHITUU KOJUIEKTUBHBIX PELlIEHUH, BHIOMpas Hanbosee ONTUMAalIbHbIE U3 HUX.

N3yueHne NaHHOM TUCHMIUIMHBI CIYKUT MOJATOTOBKOM CcTyzneHTa kK Oyayuiei npodeccuoHanbHON

NEeSTeIbHOCTH B 00JacTaX —  HAy4YHO-UCCIIENOBATENbCKOM M MEJarormyeckoil  corjacHo

npoecCUOHATbHBIM CTaHAApTaM:

1. TIpodeccuonanbubiii crangapt «Ilemaror (megaroruveckasi [AesiTeJbHOCTH B  cepe
AOLIKOJbHOI0, HAYaJBHOI0 001Iero, OCHOBHOrO 001Iero, cpeaHero oomero o0pa3oBaHMs)
(BocnuTaTeNIb, YYUTEJIb)», YTBEPKICHHBIN NMPUKa30M MHUHHUCTEPCTBA TPY/Ja U COLMAIIBHON 3alUThI
Poccuiickoit @eneparun ot 18 oktabps 2013 r. Ne 544n (3apeructpupoBaH MUHHUCTEPCTBOM
rocturu Poccuiickoit @eneparuu 6 nexadps 2013 r., peructpannonusiii Ne 30550), ¢ u”3BMEHEHUSMU,
BHECEHHBIMM IpHKa3amMu MuHucrepcrsa Tpylaa U couuanbHoM 3amuthl Poccuiickon denepanuu ot




25 nexaOpst 2014 r. Ne 11151 (3apeructpupoBad MunucrepctBom roctuuuu Poccuiickoii @enepanuu
19 derpans 2015 r., peructparmonssiid Ne 36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBaH
MunuctepctBoM toctuiiuu Poccuiickoit ®denepanuu 23 aprycra 2016 r., peructpanuoHHbId Ne
43326).

2. 01.004. TIIpodeccuonanbubiii crangapt «llemaror mnpogeccHoOHAIBLHOrO  00y4eHHs,
npodeccuoHAIBLHOr0 00pa30BaHUSI M JONOJHUTEJIbHOI0 MPO(eCcCHOHAIBLHOI0O 00pa30BaHUS»
YTBEPKJEH IpUKa3oM MuHHCTEpCTBA TpyJda M COLMAIbHOM 3amuThl Pocculiickor ®Penepauuu OT
08.09.2015 Ne 608u (3apeructpupoBan MunucrepcTBoM toctuninu Poccuiickoit deneparuu ot 24
ceHtsi0ops 2015 r. Ne 38998).

3. 40.011. IIpodeccuonanbHblii cTanaapT «CHENUHAJUCT 1O HAYYHO-HCCIEI0BATEILCKHM |
ONBITHO-KOHCTPYKTOPCKHUM pa3padoTkam» YTBEPXKIEH IpuKa3oM MuHUCTEpCTBA Tpyaa u
conuabHON 3amuThl Poccmiickoit ®@enepanmu or 4 mapra 2014 r. Ne 121H (3apeructpupoBaH
MunuctepctBoM toctuninu Poccuiickoit @eneparnuu 21 mapta 2014 r., peructpanuonnsii Ne 31692).

3amaya OUCHUIUIMHBI — (DOpMHpOBAHHE TBOPUYECKH pPabOTAIONIMX CHEIHAIMCTOB C Pa3BUTHIM

HAYYHBIM MBIIUICHHEM, 00Jalalomux HeoOXOAMMBIM 3arlacoM 3HAHWHM B OOJIACTH (U3UYECKON XMMHH,

CIOCOOHBIX HCIOIB30BaTh TEOPETHUECKHUE 3HAHMS MPU PEHICHUU MPAKTUYECKUX 3a1ad, MPOSBIAS MpU

3TOM CaMOCTOSATEIbHOCTb, UHMUIIMATUBY, a TakK€ B HEOOXOJUMBIX CIy4asX — YMEHHME y4acTBOBaTh B

MPUHATUH KOJUIEKTUBHBIX PEIICHUH, BRIOUpPast Hanbojee ONTUMAIIbHbIE U3 HUX.

3. Mecto aucuuminnsl B ctpykrype I[IOOII 6akanaBpuara

Juctunnuna «dusudeckas XUMUS» OTHOCUTCS K yuyeOHbIM nuciuruimHaM OO0si3aTeNbHON yacTu
broka 1 ocHOBHO# mpodeccuoHanbHON 00pa3oBaTenbHOil nporpamMmsl (nanee — OIIOI) HanpaBieHus
MOJrOTOBKM «XUMHUs», KBaU(puKaius (cTenens) — 6akanasp - b1.0.11.

Nzyuenne auctuminabl «dusnyeckas XuMus» 0a3upyeTcss Ha aKTyaJu3alud MEKIUCHUTLTHHAPHBIX
3HaHuil «llemaroruku», «llcuxonorum», «Oxonorum», «dusukuy», «Heopranmueckoil Xumun»,
«/lonmonHUTENbHBIE TIABBI XUMHUHN», «AHAUIUTUUECKOU XUMHUNY», «Opranuueckoil xumuny», «BBegenue B
CHeNHaNbHOCTEY, «MatemaTukny, «MHpOpMATUKU» M JOPYrUX TUCHUILUIMH E€CTEeCTBEHHO—HAYYHOTO,
o01IenpopecCHOHANIBHOIO U COLUATbHO—3KOHOMUYECKOT0 PODHUIIS.

['maBHOM cocCTaBSAIOWIEH peanu3alui MEXKIUCUUIUIMHAPHBIX CBSI3€U SIBISICTCA aKmyanusayus, B
pe3yibTaTe KOTOPOH MPOUCXOIUT YCTAHOBIIEHUE accolManuii (00beTMHEHHE, CBSI3b) MEXKIY YCIOBUSMU U
TpeOOBaHUSAMHU MEKIUCIUIUIMHAPHON 3a7]aui U paHee H3yUYeHHBIM YUeOHBIM MaTepUaIOM.

TpeOGoBaHUs K BXOTHBIM 3HAHHUSIM O0YYAIOIINXCS:

Jns  ocBoeHHMA  JAaHHOW  JUCUUIUIMHBI  HEOOXOAMMO  BIAJeHUE MNpeABaAPUTEbHbIMH
KOMIIETeHIIUAMM, TIPUOOPETEHHBIMU B PE3yJbTaTe€ OCBOCHUS MPEAIIECCTBYIONIUX JUCIHUIUIUH Y4€OHOTO
IUIaHa MOArOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranmueckas xumus» - YK-1;
VK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; I1K-1; «Anamutndeckas xumus» - YK-1;
VK-2; YK-4; VK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Martematuka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Muadopmatuka» - YK-1, «®uzuka» - YK-1; OIIK-3; OIIK-4, «Opraaudeckass XUuMus»» -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; ITIK-4; TI1K-5; OIIK-6; OIIK-3; OIIK-5, «®u3ndeckas XuMus»
- YK-1, VK-2, YK-4, OIIK-1, OIIK-2, OITK-3, OTIK-4, OIIK-5, OTIK-6, I[IK-5):

YK-1. CnocobeH ocCymecTBIsITh MOUCK, KPUTUYECKUN aHAIU3 U CUHTE3 WH(OpMAaIUU, MTPUMEHSTH
CHUCTEMHBIHN TIOIXO0]T JUTsl pEIISHUs TTOCTaBJICHHBIX 3a/1ay,;

YK-2. CnocobeH onpenensats Kpyr 3aad B paMKax MOCTaBICHHOW IEH U BHIOMPATh ONTUMAIIbHEIE
CrocOObl HX PEIICHUs, HUCXOMsi U3 JACHCTBYIONIMX TMPABOBBIX HOPM, HWMEKOIIMXCS PECYpCOB |
OTpaHUYCHUN;

YK-4. Cnoco0eH ocymiecTBIsATh J1€I0BYI0O KOMMYHMKAIMIO B YCTHOM M NHCbMEHHOM ¢opMax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanuu u nHOCTpaHHOM(BIX) sI3bIKE(axX);

YK-8. CniocobeH co3aaBath U MOAIEPKUBATH OE30MACHBIE YCIOBUS KUZHEACSITEILHOCTH, B TOM YHCIIE
IIPY BOBHUKHOBEHUU YPE3BbIYANHBIX CUTYALINH;



OIIK-1 CnocobeH aHanM3MpOBaTh U MHTEPIPETUPOBATH PE3YJIbTAThl XMMUYECKHX JKCIEPUMEHTOB,
HaOII0ICHUH U U3MEPCHUI;

OIIK-2 Cnoco0eH mNpOBOAMTH C COONIIOJICHMEM HOPM TEXHHUKH O€30MacCHOCTH XUMHUYECKUH
SKCIIEPUMEHT, BKJIOYas CHUHTE3, aHallu3, M3yuYe€HUE CTPYKTYpPhl M CBOWCTB BEIIECTB U MaTepHAJIOB,
HCCIIEI0OBAaHHE MIPOLIECCOB C UX YYACTHEM;

OIIK-3 CrocobeH NMpUMEHSTh pacyeTHO-TEOPETUICCKHUE METOJIBI JJII U3yUYEHHUS CBOMCTB BEIIECTB U
IIPOLIECCOB C UX YYACTHUEM C UCIIOIb30BAHUEM COBPEMEHHON BBIUNCIUTEIbHON TEXHUKHY;

OIIK-4 CrnocobeH 1uiaHupoBaTh pabOThl XWMHYECKOW HAMpaBICEHHOCTH, o0O0padaThiBaTh W
UHTEPIPETUPOBATH NOJYyUYEHHBIE PE3YIBTAThl C UCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN U TPAKTUUYECKUX
HABBIKOB PEUICHHS MAaTEeMaTUYeCKUX U (PU3MUYECKUX 3a7au;

OIIK-5 CnocobeH HCIoNIb30BaTh CYHIECTBYIOIINE MPOTPAaMMHBIE MPOAYKTHl M HWH(GOPMAIOHHBIE
0a3bl TaHHBIX JUISI peUIeHHs 3a1a4 MpodeCCHOHATBHON JIEATEIbHOCTH C yYETOM OCHOBHBIX TpeOOBaHMit
MH()OPMAIMOHHON 0E30MaCHOCTH;

OIIK-6 CnocoOeH mpeAcTaBisTh pe3yiabTaThl CBOEW PaOOTHI B YCTHOW M NMUCBMEHHOU (opme B
COOTBETCTBHH C HOPMAaMU H MPaBHJIAMH, IPUHATHIMH B TPO(HECCHOHATTEHOM COOOIIECTBE;

IIK-1 CnocoOeH BbIOMpaTh M HCIONB30BaTh TEXHUYECKHE CPEACTBA M METOJAbl UCHBITAHUN s
pEeLIeHNs HCCIEeI0BaTENbCKUX 3a/]a4 XUMUYECKOW HANPaBIEHHOCTH, IOCTABJIEHHBIX CHELUAINCTOM OoJee
BBICOKOH KBaNU(UKALIUU

IMK-2. CrnocobeH OCYIIECTBIATh KOHTPOJb KadecTBAa CHIPbs, KOMIIOHEHTOB M BBIITYCKAaeMOM
MPOIYKIIMH XUMUYECKOTO Ha3HAYEHU S, POBOIUTH MACTIOPTU3AINIO TOBAPHOU MPOAYKIIMH

IIK-5 CriocobeH wucnonb30BaTh COBPEMEHHBIE 3KCIEPUMEHTAJIbHBIE METO/bI /ISl YCTaHOBJICHUS
CTPYKTYpPHI U UCCIIEIOBAaHUS PEAKIIMOHHOM CITIOCOOHOCTH BEIIECTB MO PyKOBOJCTBOM CIIeIManucTa 6osee
BBICOKOW KBaJIM(DUKAIIHH.

Jlist OCBOEHUS JaHHOW y4yeOHOM JUCHUIUIMHBI CTYAIEHT JI0JIKEeH
3HaTh:

- IOHATHUS ¥ 3aKOHBI XMMHUH, U3y4aeMble B KypcaxX HEOPraHMUECKOM, OPraHNueCcKOl U XUMUH;

- KJIaCChl OPraHWYECKUX U HEOPraHMYECKHX COEIMHEHUMN, METOJbl UX MOJYyYEHUS U 3aKOHOMEPHOCTH B
U3MEHEHNN XMMHUYECKHUX CBOWCTB BELIECTB.

Ymern:

- TOJB30BaThcd 0a30i JaHHBIX MO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM M (U3UYECKUM CBOHCTBaM
BELIECTB NP BBINOJIHEHUH PacueTHBIX 33/a4;

- OLICHUBATbh BO3MOYKHOCTb ITPOTEKAHNS XUMHUECKON PEaKIIHH.

Biaagern:

- METO/IaMHU MPOCTEHUIINX XUMHUECKUX PAaCUETOB C HCIIOJIBb30BAHUEM DPA3IUYHBIX CIOCOOOB BBIPAKEHMS
KOHIEHTPALUU pacTBOPa, KOHCTAHT XMMHUYECKOI'0 PABHOBECHUS U CKOPOCTH XUMHUECKON PEaKIIH;

- OCHOBHBIMH CIIOCOOAMU MPOBEIEHUS U ONUCAHHS XUMUYECKOT'O SKCIIEPUMEHTA.

JlanHast NUCUUIUIMHA HMEEeT JIOTUYECKYI0 M COJAepXKaTelbHO-METOJAMYECKYI0 B3aUMOCBS3b C
MOCTEeYIOIUMH  JIUCHUIUIMHAMA M TMPAaKTUKH Y4eOHOro IUIaHa, Uil KOTOPBIX OCBOGHHE JaHHOM
JUCIHUIUTMHBI HE0OOXOIMMO KaK MpPEeIIeCTBYIONIEe, @ UMEHHO:

Crpoenue BemecTsa

du3nyecKkue METO/bl UCCIEA0BAHUS

Konnonnnas xumust

BricokoMouieKysipHbIE COeAMHEHUS

XuMHUYECcKasi TEXHOJIOTUs

[IpakTka 1O TONy4YeHUIO NPO(ECCHOHATBHBIX YMEHUH M ombiTa NPOodhecCHOHATBLHOM
nesTenbHOCTH (B T. u. [lenarornyeckas npakTuka).

JuctumnimHa ¢u3nyecKko XUMHHM JOJKHA IMO3HAKOMUTh CTY/AE€HTAa C BHYTPEHHEW JIOTMKOM
XUMHAYECKOH Haykd, (DakTHYecKMM MarepuanoM 1o ¢usudecko xumuu. CTYAEHT IOJKEH OCBOUTH
OCHOBHBIE 3aKOHOMEPHOCTH, OIpPEEAIONINe CBOICTBA CUCTEM, U HA 3TOW OCHOBE M3Y4YUTh (DAaKTHUECKUN
MaTepuai Mo XUMHUYECKOW TEPMOAMHAMMKE, IEKTPOXUMHUHU, XUMUYECKOW KHHETUKE. VIMEHHO mo3Ttomy
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Kypc (HU3MYECKOM XHMHU BKIIOYACT OOIIMPHOE TEOPETHYECKOE BBEACHUE, B KOTOPOM B IIEPBOM
NpUOJIMKEHUN PAacCMATPUBAIOTCA OCHOBHBIE COBPEMEHHbBIE OOLIEXUMHYECKUE BO33PEHUs, TEOPHH,

3aKOHBI.

4. TpeOoBaHUs K pe3yJibTATaM OCBOEHHSI JUCHUIIMHBI (KOMIIETEHIIHH 00y4aloIIerocs,

(¢opMupyeMbIe B pe3yJbTaTe ocBoeHHs AucuumInnbl), 51.0.11

Hucnunmuna «®u3nyeckast XMMUs» OTHOCUTCS K 6a3oBoi yactu bioka 1. Jluciumniirmael (MOIY/IH)

y4eOHOT0 IIaHa MOATOTOBKM OakaiaBpoB 1o HampasieHuto 04.03.01 Xumus, uMeeT HHACKC B y4eOHOM

miage 51.0.11.

YHI/IBepcaJ'II)HbIe KOMIIETCHIIMHU BBIMNYCKHUKOB U HHAUKATOPLI UX JOCTHKCHUS (YK)

Kareropus
(rpynma)
YHHBepCaIbHBIX
KOMIIeTeHIIHii

Kon u HaumeHoBaHue
YHHBEpCaJIbHOM
komnetenun (YK)

Kon u HauMeHOBaHNE HHIMKATOPA T0CTHKEHUS
YHHBepPCAJIbHO KOMIEeTeHIHH

CucreMHoe "
KPUTHUYECKOE
MBIILLJIEHUE

YK-1. Cnocoben
OCYIIECTBIIST IIOHCK,
KPUTHUYCCKUIN aHAIN3 U CHHTE3
UHQOpMAIH, IIPUMEHSTh
CUCTEMHBIN MHOJIXOJI st
pelIeHust TOCTABICHHBIX 33724

B-YK-1.1.AHanu3upyer 3a1aqy, BEIACISS €€ 0a30BbIC
COCTaBJIAIOIINE;

Bb-YK-1.2. Onpenensier, UHTEpIPETHPYET U PAHKUAPYET
nH(pOpMAIHIO, TPeOYyeMYyIO ISl PeIIeHHS TOCTaBICHHON
3ajauy;

YK-1.3. OcymiecTBisieT HOUCK HHGDOPMALIUH IS
peLeHNs TOCTABJICHHOM 3a1a4H M0 PAa3IUYHBIM THIIAM
3aIpOCOB,;

YK-1.4. Ilpu 06paboTke uHpOpMAIIUN OTINYAET HAKTHI
OT MHEHUWH, HHTEPIIPETAIHii, OLIEHOK, (popMupyer
COOCTBEHHBIE MHEHHUS U CY)KICHHUS, apT'yMEHTHPYET CBOU
BBIBOZBI M TOUKY 3PEHUS, B TOM YHCIIE C IPUMEHEHHEM
¢uocodckoro NOHATHHHOIO anmnapara.

YK-1.5. PaccmarpuBaet 1 npeaiiaraeT BO3MOXKHbIE
BapUAHTHI PELLICHNS IOCTABJICHHOM 3a7a4M, OLEHUBAsI NX
JIOCTOWHCTBA U HEJIOCTATKU

PazpaboTka u
peanu3anys
MIPOEKTOB

YK-2. Cnocoben omnpenensith

Kpyr 3a7a4 B paMKax
IIOCTaBJICHHOU nenn u
BBIGI/IpaTI) OIITUMAJIBHBIC

CHOCOOBI MX pEIIeHHS, HCXOA
M3 JEHCTBYIONIMX MPaBOBBIX
HOpPM, HMMEIOIINXCS PECYPCOB
Y OTpaHUYEeHUN

YK-2.1. Onpenensier Kpyr 3aa4 B paMKax OCTaBICHHOM
LEJIN, OTIPENIENAET CBA3U MEKIAY HUMHU

YK-2.2. Ilpennaraer criocoObl peleHns: HOCTaBICHHBIX
3a7]ad U OXKHJIAEMBbIEC PE3YJIbTaThl; OIICHUBAET
MPEJIOKEHHBIE CIIOCOOBI C TOUYKH 3pEHHS COOTBETCTBHS
LEJIM POEKTa

YK-2.3.IlnanupyeT peanus3anuio 3aj1a4 B 30He CBOCH
OTBETCTBEHHOCTH C Y4€TOM UMEIOLINXCSI PECYPCOB U
OrpaHUYEHHH, IEHCTBYIOINX PABOBBIX HOPM

YK-2.4 BeinonHsier 3a1a4u B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBHH C 3aIIAHUPOBAHHBIMHU
pe3yibTaTaMy M TOYKaMH KOHTPOJISL, TP HE0OXO0IUMOCTH
KOPPEKTHPYET CHOCOOBI pelieHus 3a1a4

YK-2.5. Tlpencrapinsier pe3ysibTaThl IPOEKTa, peiaraet
BO3MOXHOCTHU MX HCIIOJIb30BAHUS WU/WIN
COBEPILICHCTBOBAHUS




YK-4.1. BeioupaeT cTrinb 0OIIeHHs Ha PYCCKOM S3BIKE B
3aBHCUMOCTH OT LIEJIM U YCIIOBUH IapTHEPCTBA;
aJanTHPYET pedb, CTUIIb OOIEHHS U A3BIK )KECTOB K
CUTYyalUsIM B3aUMOJEHCTBHUS;
YK-4.2. BeneT nenoByo MEPenucKy Ha PYCCKOM  SI3BIKE €
YUETOM OCOOCHHOCTEH CTHIMCTUKY OPHUIUATBHBIX U
HEO(UIMATBHBIX TTHCEM;
YK-4. Cnocoben (un ’
YK-4.3. Benet nenoByto nMepernucky Ha WHOCTPAHHOM
OCYILECTBIIST JIEJIOBYIO .
., A3BIKE C yYETOM OCOOCHHOCTEH CTHIIMCTUKU
KOMMYHMKALIUI0 B YCTHOM H .
. O(HIMANBEHBIX TUCEM M COLMOKYIBTYPHBIX Pa3IHuuii
Kommynukanus NUCbMEHHOH  ¢dopmax  Ha .,
YK-4.4. BeIMOTHACST A1 THYHBIX IIeIeH IepeBo
roCyJapCTBEHHOM S3BIKE
SR OpUIMATBEHBIX U MTPO(HECCHOHANBHBIX TEKCTOB C
Poccuiickoit ®Depepanuu  u N
WHOCTPAHHOTO S3bIKa HA PYCCKUH, C PyCCKOTO sI3bIKa Ha
WHOCTPaHHOM(BIX) S3bIKe(ax) .
WHOCTPAHHBII;
YK-4.5. IlyonuvHO BBICTYTIAET Ha PYCCKOM SI3BIKE,
CTPOHMT CBOE BBICTYILJICHHE C YYETOM ayTUTOPUH U LeTTN
oO0LIeHns
YK-4.6. YcTHO TIpeacTaBIisieT pe3ynbTaThl CBOCH
JESTeTbHOCTH Ha MHOCTPAHHOM $SI3bIKE, MOYKET
MOJ/IePKaTh Pa3roBOp B XOJI€ UX 00CYKACHUS
YK-6.1. Vcrionb3yeT HHCTPYMEHTHI H METO/TBI
yIpaBJIeHUs] BpEMEHEM IIPU BBIIIOJIHEHUH KOHKPETHBIX
VK6, C 6 3a7a4, IPOCKTOB, P JOCTHKECHUH ITOCTABICHHBIX LETIEH;
“0. LII0CODCH  YHPABIATE | w62 Onpenenser IPUOPUTETH COOCTBEHHOI
Camoopranuzanysi | CBOUM BpEMEHEM,
JEeSTEIbHOCTH, JIMYHOCTHOTO PAa3BUTHS U
Y caMOpa3BUTHE (B | BBICTpaMBaTh u
npodecCHOHAIBHOTO pocTa
TOM YHCIIe peann30BbIBaTE  TPAEKTOPHIO
YK-6.3. OuenuBaer TpeOOBaHUs pHIHKA TPYAA U
3/10poBbecOepe- CaMOpa3BUTHsI HAa  OCHOBE 5
JKEHHE) NpUHIMIOB  06pasoBamms B | MPEATIOKEHNA 06pasOBATENBHEIX YCYT AL
TeeHMe Boe JH3HH BBICTPanBaHUS TPACKTOPHU COOCTBEHHOTO
npodecCHOHAIBHOTO pocTa
YK-6.4. Ctpout npodeccuoHaIbHYIO Kapbepy U
OTIpeJIeNIsIeT CTPATETUIO MPOGECCUOHATBHOTO PA3BUTHS
VYK-8.1. AHanuzupyet (HakTopbl BPEJIHOTO BIHSIHUS
VK-8. Crocoben €o3/1aBath | 4yeverron cpenbl 00uTaHus (TEXHUIECKUX CPEACTB,
2t NOAACPKUBATD B | TeXHOIIOrHYECKHX MPOIIECCOB, MATEPHAIIOB, 3IaHHUI 1
MOBCCAHCBHOM JKHU3HU WU B | coopyXeHUH, MPUPOJHBIX U COIUANIBHBIX SIBICHU)
npodeccuoHaNbHOM VYK-8.2. Unentudunupyet omnacHbie ¥ BpeaHbIe (HaKTOPHI
JIeITEIIbHOCTH  0e30TacHbIC | B PaMKaX OCYIECTBIIIEMO AEATEIbHOCTH
5 YCIIOBUS Bb-YK-8.3. BeusiBinsier mpo0ieMsl, CBSI3aHHBIE C
€3011aCHOCTh
e ResTO KU3HEIEATEILHOCTH JIs | HApYLICHHUSIME TEXHUKH OE30I1aCHOCTH Ha pabodem
oomn COXpaHeHHs! IPUPOIHOH | MECTE; IPEILIaracT MEpONPHATHSX IO MPEJOTBPAILCHIIO
Ype3BBIYAHHBIX CUTYALUH
cpespl, obecreuenns | PO3 cHTyan
o YK-8.4. Pa3psicHsieT ipaBuiia MOBEICHHS TPU
YCTOWYUBOTO pa3BUTHSA N .
BO3HUKHOBEHHH YPE3BBIYAHHBIX CUTYAIUH MPUPOTHOTO U
oOuiecTBa, B TOM 4HCIIE NIPU )
TEXHOTEHHOT'O MPOUCXOXKICHHS; OKa3bIBACT MEPBYIO
yrpose M BOSHUKHOBCHHH | nonomp, ompceiBaeT ciocoObl yuacTHs B
IPE3BRIMANHBIX CHTYAllMM U | pocecTaHOBUTENBHBIX MEPOTIPUSITHAX
BOCHHBIX KOH(IIUKTOB.

OomenpodgeccuoHalbHbIe KOMIETEHIIUY BLINYCKHUKOB U HHANKATOPHI uX Aoctuskenus (OIIK)

Kareropus (rpynmna)
o0mme
npo¢ecCHOHATBHBIX
KOMIIeTeHIHUH

KO)] U HAUMEHOBAaHMUEC
o01me
npodgeccuoOHAIbLHOMI
KOMIIETeHIINN

KO}I 1 HAUMEHOBAHHUEC HHAUKATOPA JOCTUKCHUA
o0menpodgeccuoHAILHOI KOMIIETEHUNT




OIIK-1. Criocoben
aHaJIM3UPOBATh U
HWHTEPIIPETUPOBATH
pe3yabTaThl XUMUYECKUX
SKCIIEPUMEHTOB,
HaOJIIO/ICHUI U U3MEPECHUN

OIIK-1.1. Cucrematu3upyeT ¥ aHaJHU3UPYET Pe3yTbTaThl
XUMHUYECKHUX IKCIIEPUMEHTOB, HAOMIOACHIH, H3MEPECHUH,
a TaK>Ke Pe3yJbTaThl pACYCTOB CBOMCTB BEILIECTB U
MaTepraIoB

OIIK-1.2. TIpeanaraeT HHTEPNPETAIUIO PE3YIBTATOB
COOCTBEHHBIX SKCIIEPUMEHTOB U PACYCTHO-
TEOPETUYECKUX PAbOT C UCTIOIH30BAHHEM TEOPETUUCCKUX
OCHOB TPaJUIMOHHBIX W HOBBIX Pa3/I€TI0B XUMHH
OIIK-1.3. ®opmynupyeT 3aKIIOYCHHS U BBIBOJIBI TIO
pe3yibTaTaM aHalu3a JUTEPATYPHBIX TAHHBIX,
CcOOCTBEHHBIX SKCIIEPIMEHTAIBHBIX U PACYETHO-
TEOPETHIECKHUX pabOT XUMHIECKOIN HAIIPABIEHHOCTH

OIIK-2. Criocoben
MIPOBOJNTH C COOITIOIEHUEM

OIIK-2.1. Paboraer ¢ XUMUYECKUMHU BEIECTBAMHU C
coOJroOIeHreM HOPM TEXHHUKH 0€30TIaCHOCTH

O0mie- HOPM TEXHUKHU OIIK-2.2. [TpoBOAMT CHHTE3 BELIECTB M MAaTEPHAIOB
npodeccuoHaNbHbIC 0e301acHOCTH XUMHYCCKUN | Pa3HOM MPUPOABI C UCTIONB30BAHUEM WMEFOIIIUXCS
HaBBIKU 9KCHEPUMEHT, BKIIIOYas METOAUK
cunres, aHanmm3, n3ydeHne | OIIK-2.3. [IpoBoauT craHAapTHBIE ONIEPANIAH s
CTPYKTYPBI U CBOICTB oTpeIeNIeH s] XUMUYeCKOro U )a30BOro COCTaBa BEIICCTB
BEIIECTB U MaTEepPHaoB, 1 MaTepuaJioB HA UX OCHOBE
nccinenosanne nporeccos ¢ | OIIK-2.4. [IpoBoauT uccieaoBaHus CBOWCTB BEIIECTB U
UX y4acTUEM MaTepHaJIoB C UCHOIb30BAHHEM CEPHUIHOTO HAYYHOTO
00opyoBaHus
OIIK-3. Criocoben OIIK-3.1. [IpumeHsieT TeopeTHIECKHE U
MPUMEHSTH PacYeTHO- MOJYIMITUPUIECKUE MOAEH NPHU PEIICHUH 33134
TEOPETUIECKUE METOIBI XMMHUYECKOM HapaBIEHHOCTH
JUTS N3Y4EHUSI CBOWCTB OIIK-3.2. Mcnionk3yeT CTaHAapTHOE IPOrpaMMHOE
BEIIECTB U MPOLIECCOB C X | oOecHeyeHre Npu PELICHUH 3aa4 XUMHYECKON
y4acTHeEM ¢ HaNpaBJICHHOCTH
WCTOJIb30BaHHEM
COBPEMEHHOU
BBIYUCIIUTEIBHON TEXHUKH
OIIK-4. Criocoben OIIK-4.1. Ucnons3yet 6a30Bbie 3HAHUS B 00J1aCTH
TUTAHUPOBATH PaOOTHI MaTeMaTHKH U QU3HUKH [TPU TUIAHUPOBaHUH Pa0bOT
XUMUYECKOH XUMHYECKOI HalpaBIEHHOCTH
HaIpaBJIE€HHOCTH, OIIK-4.2. O6pabaTbIBaeT JaHHBIE C UCIIOIB30BAHUEM
o0pabaThiBaTh U CTaH/IAPTHBIX CIIOCOOOB amnMPOKCUMAIIUN YUCIICHHBIX
WHTEPIPETHPOBATD XapaKTEPUCTUK
nony4eHHsble pe3ynbTatel ¢ | OIK-4.3. MHTepnpeTpyeT pe3yabTaThl XHMHUUECKUX
Oduzuko- WCTIOJIb30BaHIEM HaOJIFO/IEHUH C HCTIOJIh30BaHHEM (PU3UUECKUX 3aKOHOB U
MaTeMaTH4yecKas u TEOPETUYECKUX 3HAHUH U NpeJCTaBICHU
KOMITBIOTEPHAs MPAaKTUYECKUX HABBIKOB

TrPaMOTHOCTB TIPH
pelIeHNH 33139
npohecCHOHANBHOMN
JEeSATETBHOCTH

peIIeHusT MaTeMaTHIECKUX
1 GU3UIECKUX 3a/1a4.

OIIK-5. Criocoben
MOHUMATh TPUHIHITBI
paboThI COBpEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH U
HCITIOJB30BATh UX IJIA
pelIeHus 3a1a4
npodeccuoHaTbHON
NIEATENBHOCTH.

OIIK-5.1. Ucnone3yet coBpeMeHHble | T-TexHOoM0THN IpH
cOope, aHaim3e, 00padOTKe U MPEACTABICHUH
WHPOPMAITUN XUMHUYECKOTO TIPOQHIIS

OIIK-5.2. CobmnronaeT HOpMBI HHPOPMALIMOHHON
0e30macHOCTH B MPOQECCHOHAIBHON e TETLHOCTH




OIIK-6 Crocoben OIIK-6.1. [TpeacrapiseT pe3ynbTaTsl pabOTHI B BUIE
MPEICTABISTh PE3yIbTaThl | OTYETA MO CTAHAAPTHOU (hOpME Ha PYCCKOM SI3BIKE

cBOEH paboThI B yCTHOH H OIIK-6-2. [IpeacrasinsieT THPOPMALIUIO XUMHUYECKOTO
MMUCBMEHHOU (hopMe B COZIeprKaHus C y9eToM TpeOoBaHU OHOIHOTpaduaeckoit

IIpencrasienue
COOTBETCTBHH C HOPMAMH U | KYJIBTYpPBI
pE3yIBTaTOB
POt eccHoHaTbHO npaBuwiamu, npuHATeiME B | OIIK-6.3. [IpencraBnsiet pe3ynsTarsl paboThl B BUAC
ILESITGIII)HOCTI/I npodeccroHalIbHOM TE3UCOB JI0KJIaJla HA PyCCKOM M aHIJIMMCKOM SI3bIKE B
cooOmiecTse. COOTBETCTBUH ¢ HOPMAaMH U TIPaBUJIAMH, IPUHATHIMA B

XUMHYECKOM COOOLIECTBE
OIIK-6.4. ['0TOBUT Npe3eHTALUIO 110 TeMe PadOThl U
IPE/ICTABISIET €€ Ha PYCCKOM M aHTJIMHCKOM SI3bIKaX

B pe3ynbrate nu3ydyenus yueOHoN AucuuIUIMHbl «Pu3ndeckas XUMHUs» CTYIEHTbI TOJKHBIL:
B kateropuu " YHuBepcajibHble KOMIIETEHIINH BbITYCKHHUKOB''
YK-1
3HaTBh: METOABl KPUTHUYECKOI'O AaHAIW3a M OLIEHKM COBPEMEHHBIX HAy4YHBIX JOCTH)KEHUN; METOJbI
KPUTHUYECKOIO aHAJIN3a; OCHOBHBIE IIPUHLIUIIBI KPUTUYECKOTO aHAJIN3a.
YMeTb: noinydaTh HOBbIE 3HaHMS Ha OCHOBE aHAJIM3a, CUHTE3a U JIp.; COOMpaTh JaHHbIE MO CIIOKHBIM
HAYYHBIM Tpo0IeMaM, OTHOCSIIUMCS K TPO(PECCHOHATBHON 001aCTH; OCYIIECTBIISATh MOUCK HH(OpMAIHH
U PEIICHUI Ha OCHOBE ACHCTBUM, DKCIIEPUMEHTA U OIIBITA.
Buagers: uccienoBaHueM IpoOJeMbl IPOPECCHOHATBHON MAEATENBHOCTH C INPUMEHEHUEM AaHAJIN3a;
CHUHTE3a U JPYIrMX METOAOB HHTEJUIEKTYaJbHOM JEATENbHOCTH; BBbISBIEHHEM Hay4yHbIX MpoOJeM U
HCIIOJIb30BAaHNUEM aJIEKBaTHBIX METOJOB JJISl UX PELICHMS; IEMOHCTPUPOBAHUEM OLIEHOUYHBIX CY)KIECHUHN B
peleHny MpoOIeMHBIX TPOPECCHOHATBHBIX CUTYAIUH.

YK-2

3HATh: METO/BI MIPEICTABICHHUS U OMMCAHUS PE3YIHTATOB MPOSKTHON NIEATETLHOCTH; METOIBI, KPUTEPHH
W TIapaMeTpbl OIEHKH pe3yJbTaTOB BBIOJHEHHUS MPOEKTa; IMPHHIWIBI, METOIbl W TpeOOBaHMS,
IpeabsBIIsiEMbIE K IIPOEKTHOI padorTe.

YMeTb: 00OCHOBBIBaTH NPAKTUYECKYI0 M TEOPETHYECKYIO 3HAUYUMOCTh IOJYYEHHBIX pE3YJIbTaTOB;
IPOBEPATh U AHAJTU3UPOBATh IPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3UPOBATh pPa3BUTHE IPOLECCOB B
MIPOEKTHOM MPo(ecCHOHANBHOM 001aCTH; BBIIBUTATh HHHOBAIIMOHHBIEC UIEW M HECTaHJAPTHBIE TIOAXOIBI K
WX peanu3ali B [EIIX pealn3aldd TPOEKTa; aHAIU3UPOBAaTh MPOEKTHYID TOKYMEHTAIHUIO;
pacCcYUTHIBATh Ka4eCTBEHHBIC M KOJMYECTBEHHBIE PE3YNIbTaThl, CPOKU BBIITOJHEHHSI TPOEKTHON pabOTHI.
Buasers: ynpaBieHHEM NMPOEKTaMU B 00JacTH, COOTBETCTBYIOIIEH NMPO(ECCHOHANBHON NesTeIbHOCTH;
pacripesielieHueM 3aJaHui U MOOYXKAEHUEM JPYruxX K JOCTHXKEHMIO IIeliel; yrnpaBieHUueM pa3paboTKOM
TEXHUYECKOTO 3aJaHus TIPOEKTa, YIPaBIEHUEM pealu3aldud MNpoUIBHOM MPOEKTHOH paboThI;
yIpaBJIeHUEM IIpolecca OOCYXKACHUS U JOpabOTKU MPOEKTa; yyacTHeM B pa3paboTKe TEXHUYECKOTO
3aJJaHus [TPOEKTA, Pa3pabdOTKOM MPOTPaMMBI peaTU3alliy MMPOEKTa B MPO(hecCHOHATEHOM.

YK-4

3HaTh: KOMIIBIOTEPHBIE TEXHOJIOTUM U HWHPOPMALMOHHYIO HWHQPACTPYKTYpY B OpraHHM3alluu;
KOMMYHHUKAIIMM B NPO(EeCCHOHAIBHOW 3THKE; (aKTOpbl YIyYIICHHS KOMMYHUKALMU B OpraHU3aINH,
KOMMYHHUKAI[IOHHBIE ~ TEXHOJOTMM B  NPO(ECCHOHAIFHOM  B3aUMOJEHCTBHM;  XapaKTEPUCTHKH
KOMMYHHMKAIIMOHHBIX IIOTOKOB; 3HAaY€HHE KOMMYHHUKAIlMM B MPOPECCHOHAIBHOM B3aUMOJEHCTBUY;
METOJIbl  MCCIIEZIOBAHUS KOMMYHUKATHBHOIO IMOTEHIIMAJa JIMYHOCTH; COBPEMEHHbBIE CpPEJCTBA
MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHH.

YMeTb: c0o34aBaTh Ha PYCCKOM M MHOCTPAHHOM SI3bIKE IMHCbMEHHBIE TEKCThI HAYYHOTO U O(QHIHMAIBHO-
JIETIOBOTO CTWJIEH pedH MO MpodhecCHOHATBLHBIM BOIIPOCAM; UCCIIEAOBATh MPOXOXKACHUE UH(POPMAIMU IO
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yIPaBJIEHYECKUM KOMMYHHMKALIMAM; OIpPENENATh BHYTPEHHHE KOMMYHHKAIlMM B OpraHu3allui,
MIPOU3BO/IUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO MPABKYy TEKCTOB HAYYHOTO MU OQHUIMATBHO-AEIOBOTO
CTWIEH peyd Ha PYCCKOM M HHOCTPAaHHOM S3bIKE; BIAJCTh NPUHIUIAMHU (HOPMHPOBAHUS CHCTEMBI
KOMMYHUKAIIMH; aHAIU3UPOBATh CHCTEMY KOMMYHHKAIIMOHHBIX CBSI3€i B OpraHn3aIiH.

BaageThb: ocymiecTBIEHHEM YCTHBIMU M MMCHbMEHHBIMH KOMMYHUKAIMSIMH, B TOM YHCJIC HA HHOCTPAaHHOM
A3BIKE; TIPEACTABICHUEM IUIAHOB U PpE3yAbTaTOB COOCTBEHHOM M KOMAaHAHON JESTEIBHOCTH C
UCTOJb30BAHUEM KOMMYHHUKATHBHBIX TEXHOJIOTHIA; BJaJeeT TEXHOJOrHed mocTpoeHus 3¢ddexTuBHOIM
KOMMYHHUKAIlMM B OpraHM3alluy; Mepefadeil mpodeccroHaabHOH HHpOpManud B WHPOPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX ~ CETAX;  HCIOJIb30BAHMEM  COBPEMEHHBIX  CpPEACTB  MH(POPMALMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH.

YK-6

3HaTh: 0COOEHHOCTH IPpUHATUA W pCaAIM3allui OpPTraHHU3allMOHHBIX, B TOM YHCJIC YIPABJICHYCCKUX
peHICHI/If/'I; TCOPCTUKO-MCTOAOJIOTMUCCKHUE OCHOBBI CaMOpPa3BHUTHA, CaMOpCaiM3alrr, HCIOJIb30BAHUA
TBOPYECKOT0 IMOTEHIINAIA COOCTBEHHOM JESATEIbHOCTH;

OCHOBHBIC Hay4HbIC IIKOJbI ICUXOJOTHH W YIPABJICHUS, JCATCIBHOCTHBIA IOAXOJ B HCCICIOBAHUU
JMYHOCTHOTO Pa3BUTHUS; TEXHOJOTHUIO M METOJMKY CAMOOLICHKH, TEOPETHYSCKHE OCHOBBI aKMEOJIOTHH,
YPOBHH aHAIM3a CUXUYCCKUX SIBICHUH.

YMeTh: onpeaensaTh MIPHOPUTETH MPOPECCHOHANBHOM ESITEILHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAHUS
Ha OCHOBE CaMOOIICHKH; pa3padaThiBaTh, KOHTPOJIHPOBATh, OLCHHUBATh M HCCICAOBATh KOMIIOHCHTBI
npodeCcCHOHATIBHOM  JICATEIPHOCTH; IUIAHUPOBATh CAMOCTOSTENIBHYIO JICATCIBHOCTh B  PEIICHUU
npo¢eCCHOHATBHBIX 33/ad.

Baagerp: HaBeikamMu  ompezpeneHus  d(dexkTuBHOro - HampaBieHHs ~— JeiicTBUEi B oOyactu
npodecCHOHATIbHON AEATENPHOCTH; MPUHATHEM pEIleHHH Ha ypOBHE COOCTBEHHOH MpodecCHOHATBHON
JeATeIbHOCTH; HaBBIKAMU TJIAHUPOBAHUS COOCTBEHHOH MPOPECCHOHATBHOMN eI TENbHOCTH.

YK-8

3HaTh: (aKTOpHl BPENHOTO BIMSHHUS JJIEMEHTOB cpeAbl OoOWTaHUs (TEXHUYECKUX CPENCTB,
TEXHOJIOTUYECKUX IPOLECCOB, MaTepuaioB, 3JaHUW U COOPY)KEHUH, NPUPOJHBIX M COLHAJIbHBIX
SIBJICHUI ); HOPMAaTUBHBIE TPEOOBaHUS TEXHUKU 0€30IaCHOCTH.

YMerTb: UIeHTU(DUIIUPOBATh ONACHbIE U BpelHble (PAKTOPhI B paMKaX OCYIIECTBISIEMOH AEATelIbHOCTH;
BBISIBJIATH MPOOJIEMBI, CBSI3aHHBIE C HAPYILIEHUSMH TEXHUKH O€30MaCHOCTH Ha paboueM MecTe; MpeaaraeT
MEPOIPUATUIX IO MNPEAOTBPAILIECHUIO YPE3BbIYAWHBIX CHUTYalUil; pealu30BbIBATH HOPMbI TEXHUKU
0€30I1aCHOCTH.

Bnapers: mpaBuiamMu MOBENEHUS NP  BO3HMKHOBEHMM YPE3BBIYAWHBIX CHUTYallMil MPUPOIHOTO U
TEXHOTEHHOT'O TPOUCXOXKICHUS; OKa3bIBa€T IMEPBYIO TIOMOIIb, OINUCHIBAET CIOCOOBI YYacTUS B
BOCCTAHOBUTEJIbHBIX MEPOIIPHUATHUSAX; METOJaMU O€30MaCHOM paboThl B XUMHUYECKON 1abopaTopuu.

B xareropun " O6menpodgeccuoHaIbHbIe KOMIIETeHIHH BbINMYCKHUKOB "'
OIIK-1
3HAaTh: OCHOBHEIE IIPUHLMUIIBI, 3aKOHBI, ITOJIOKCHHU, METOOOJIOT IO HN3y4acMbIX XUMHUUYECKUX
JUCITUIIIINH, IIOHNMAE€T OCHOBBI (bHSquCKI/IX u q)I/ISI/IKO-XI/IMI/I'»IeCKI/IX METOJ0B HUCCJICI0OBaAHUA.
YMerb: cHCTEMAaTHU3UpOBaTh M AHAIM3UPOBATH PE3YJIbTAThl XMMHUYECKHX OKCIEPUMEHTOB,
HaOJI0/ICHNH, U3MEPEHUM, a TaKXKe pe3yJIbTaThl pACUE€TOB CBOMCTB BEILIECTB U MaTEPHAJIOB;
HMHTEPIPETUPOBATh PE3yJIbTaThl COOCTBEHHBIX HKCIEPUMEHTOB M PACUETHO-TEOPETHUECKUX PaboT ¢
HCIIOJIb30BAaHUEM TEOPETUYECKUX OCHOB TPAJUIIMOHHBIX U HOBBIX Pa3/I€JIOB XUMHUH.
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Baajnerb: HaBbIKAMU COCTABJICHUS 3aKJIIOYEHUN U BBIBOJOB I10 pe3yJibTaTaM aHaau3a JIMTePATypPHBIX
JAHHBIX, COOCTBEHHBIX OJKCIEPUMEHTAJBHBIX M PACUYETHO-TCOPETHUECKUX padOT XHUMHUYECKOM
HAIPaBJICHHOCTH.

OIIK-2

3HaTh: MpaBWiIa TEXHUKU 0€30MaCHOCTH NpU paboTe B XUMUYECKOH J1ab0paTOPUH; METO/IbI MOTyYSHHS 1
HCCIICAOBAHUSA XUMHNUYCCKHUX BCIICCTB U peaKuHﬁ; OCHOBHBIC HpI/IHI_[I/IHBI H IIOOXO0ObI K BBI60py MCETOAO0B
aHaJIn3a; OCHOBHBIC (1)I/ISI/I‘I€CKI/IG U XUMHUYCCKHUC CBOfICTBa BCIICCTB U MaTepI/IaJIOB, HCHOHB?;yGMBIX B
1a00paTOPHBIX M TEXHOJIOTMYECKHX YCIOBHUSAX, HA OCHOBAaHUHM KOTOPBIX (DOPMYTUPYIOTCS IMpaBHia H
HOPMBI TEXHHKH O€30MaCHOCTH; IMpaBHJIa TEXHHK OE30MacCHOCTH B XUMHYECKOH J1abopaTopvu M Ha
MTPOM3BO/ICTBE.

YMeTb: TPUMEHSTh 3HAHUS HOPM M TPaBUI TEXHUKH O€30MAaCHOCTH B J1a0OPaTOPHBIX YCIOBHUSAX;
HJIaHI/II)OBaTI) nu HpOBOI[I/ITB 3KCH€pI/IMeHTaJII>HI>Ie HCCIICAOBaHUA, HCIIOJNIB30BATh XHMMHUYCCKUC
CBOfICTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘-ICCKI/IX 151 OpFaHI/I‘IGCKI/IX BCHICCTB U pa3JII/ILIHI>I€ MECTOAbI
HOJIyLICHI/Iﬂ N HUCCIICOOBAHHNSI XMMHNUYCCKHUX BCIICCTB U peaxunﬁ, HpOFHO3I/IpOBaTI) U OLCHHUBATH
pe3ysbTaThl AKCIEPUMEHTAa; (HOPMYJIUPOBAThH IpaBuia OE30MacHOro OOpalleHUs C XUMUYECKHUMU
BEIIECTBAMU U MaT€pUAIAMU C YUYETOM UX (PU3UYECKUX U XUMHYECKUX CBOMCTB.

Baanerb: HaBbIKaMU OKa3aHUs TEPBOM MOMOIIM; HABBIKAMH XHMHWYECKOTO AKCIIEPUMEHTa B 00JacTH
HEOPraHWYECKUM M OPTaHUYECKONW XUMHHU, (PU3UKO-XMMHUYECKHX METOJ0B aHaJIN3a; HaBBIKAMHU
MpaKTUYeCKOW pabOThl Ha COBPEMEHHOW ammapaType HpU IPOBEAEHUU SKCIEPUMEHTOB, HOPMAMU
TEXHUKH O0€30MaCHOCTH.

OIIK-3

3HATB: TEOPETUYECKHE U TOIYIMIUPUUYECKHE MOJEIM U WX NPUMEHEHHE NpPH pElIeHUH 3ajad
XUMHYECKOW HAMPaBICHHOCTH.

YMeTh: UCMONB30BaTh CTAHAAPTHOE MPOrpaMMHOE OOecriedeHUe MPU PEIICHUHN 3a/1ad XUMHUYSCKOH
HaImpaBJICHHOCTH, ITPH IMMOATOTOBKC HAYYHBIX Hyﬁ]’[HKaHHﬁ 1 IO0KJIag0B.

Baagerb: HaBbikamMu pa3paOOTKM  CHEIUAIMW3UPOBAHHBIX MpPOrpaMM JUIsl  pelIeHus 3ajad
npodeccCuoHaIBLHON chephl AeITETbHOCTH.

OIIK-4

3HaTh: 6a30BbIe 3HAHUS B 00JIACTH MAaTEMATUKH U (PU3UKHU TIPU TUTAHUPOBAHUH PAaOOT XUMUYECKOU
HANpaBJIECHHOCTH.

YMeTh: 00pabaThiBaTh JaHHBIE C UCIIOJIB30BAHUEM CTaHAIAPTHBIX CIIOCOOOB aNMPOKCUMAIINH YUCICHHBIX
XapaKTEPUCTHK.

Baagerb: MeromamMu HMHTEpHpETAlMU PE3yIbTaTOB  XUMHUYECKHX HAONIOJCHUN C HCIIOJIb30BaHUEM
(hbU3UYECKUX 3aKOHOB U TIPE/ICTABICHUM.

OIIK-5

3HaTh: OCHOBHBIE TEXHUYECKHE CPEJICTBA KOMIBIOTEPHBIX CHUCTEM; OCHOBBI HH()OPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI; OCHOBHBIE TEHACHIIMU PA3BUTHS COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHI ¥ OCHOBBI MH(OPMAITMOHHOM 0€30MMaCHOCTH; MIPABOBOE PEryaupoBaHuE B MH(GOPMAITHOHHON
cpene.

YMeTh: HCTHONB30BaTh COBPEMEHHBIC KOMITHIOTEPHBIE TEXHOJOTHUU (TEXHOJOTUHM OOpaOOTKU JaHHBIX,
TEKCTOBOM, rpaduIecKOi, YNCI0BOW HH(POPMAIINH, CETEBBIC U MYJIbTUMEINA TEXHOJIOTHH ).

Baaners: HaBbIKaMU pabOTHI ¢ KOMITBIOTEPOM KaK CPEACTBOM YIIPABICHUS HHPOPMAITHCH.
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OIIK-6
3HaTB: OCHOBHBIC TPEOOBAHMS K MPEICTABICHHUIO PE3YJIbTaTOB paboOT B MpodeccCHOHATbHOU cdepe
NESTeIbHOCTH, CTPYKTYPY HAy4YHOTO JOKJiana (Ha3BaHHE, OOOCHOBAHHE AaKTYaIbHOCTH PalOTHI, IENb
paboThI, 331a4, COCTOSTHHE BOIPOCA, OCHOBHBIC PE3YJIBTATHI 1 BHIBOJIBI).
YMeThb: WUCNONB30BaTh CICHUAIM3UPOBAHHOE TIPOrpaMMHOE OOECTeUeHHEe TMpH IPEACTABICHUH
pe3yabTaToB paboThl MpodecCHoHATBHOMY COOOIIECTBY; O(POPMUTH OTYET WM HAYYHYIO MyOJIMKALHUIO C
UCII0JIb30BAHUEM HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH.
Bnangers: nmpuemMaMu M3JI0KCHUSI HAYYHOTO TEKCTA.

[Tpu ocBOCHHMU JAHHOW AUCIUTUIMHBI O0YYAFOIIUICSI CMOXET MPOACMOHCTPUPOBATH (YaCTHYHO)
cnenyrome 06o6meHHsie TpynoBbie GyHkun (OTD) u Tpynossie pyukiuu (TD):

Kox v HaumeHoBaHue O600menHas Tpyaoas pynkuus (OTD) TpynoBasi pynkuus (TD)
npogeccUuoHAIBLHOIO0
CTaHIapTa
OobaacTb npogeccnoHanbHOI AeaTeabHOCTH: 01 O0pa3oBaHue U HayKa

Tun 3aga4 npodeccHOHAILHOI TeATeTbHOCTH: eJarornyecKui
01.001 Ilemaror Kon | HammenoBanme OTD YpoBeHb HaumenoBanne T® Kon
(nmemarormueckas kBaA(uka
JesITeIbHOCTh B cdepe UU
JIOIIKOJILHOTO, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
HAYaJILHOTO O0IIIETO, JIESATEeIHHOCTD 110 ¢dyukus. O0ydyeHue
OCHOBHOTO 00111€eT0, MPOCKTUPOBAHUIO U
CpemHero oo1ero peanuzanuu
o0pa3oBaHuUsI 00pa30BaTeIbHOrO BocnuraresbHas A/02.6
(BocmMTATEND, YUUTETD). mporiecca B JeSITETBHOCTh
HaumeHnoBaHue Bua o0pa3zoBaTeIbHbBIX
npodecCHOHANTEHON OpraHu3aImIx
JIESITEIIbHOCTH: JIOLIKOJILHOI'O, PassuBaromas AJ/03.6
JlomkoibpHOE HA4aIbHOTO OOIIETro, JIeSITENTBHOCTh
o0Opa3oBaHue OCHOBHOTO OOIIIErO,
HaugansHo€e 00mee CpeIHero ooIero
o0Opa3oBaHue o0pa3oBaHHS
OcHoBHOe 06111ee B ITegarornueckas 6 Ilegarornueckas B/03.6
obpazoBaHue JeSITETBHOCTD 110 JeSITETBHOCTh 1o
Cpennee obuee MPOCKTHPOBAHUIO U peanu3zanMu  IporpamMm
obpaszoBaHue peanu3aiyyu OCHOBHBIX OCHOBHOTO U CPEJIHEr0

001eo0pa3oBaTeIbHbIX o01iero oopa3oBaHus
porpamMm

01.003IIpodeccuonansy | A [Ipenoaaranwue mo 6 Opranu3aius A/01.6
biii cranaapt «[leparor JIOTIOJTHATEbHBIM NesITeTbHOCTH
JOTIOJTHUTEIBHOTO 001eo0pa3oBaTeIbHBIM yyaImxcs,
oOpa3zoBaHus AeTeil u mporpaMMam HaMpaBJICHHON Ha
B3POCIIBIX). OCBOCHHE
HanmenoBanue Bua JIOTIOJIHUTEIILHOMI
npohecCHOHATBHON 0011e00pa3oBaTeIbHON
JIeSITETIbHOCTH: POTrPaMMbI
Ilemarornueckas 6 Ilenarornueckuii A/04.6
JeSITeIIbHOCTD B KOHTPOJIb U OI[CHKA
JIOTIOJTHATEITEHOM OCBOCHUS JIOTIOJTHUT.
o0Opa3oBaHMU JETEH U 001eo0pa3oBaTeIbHOM
B3POCIBIX MPOTrPaMMBI
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26 XumMnyeckoe, XUMHKO-TEXHOJOrH4YecKoe MPOu3BOICTBO
Tun 3aga4 npodeccuoHaAIbHOI 1eATeTbHOCTH: TEXHOJOTHYeCKH

pa3paboTok

26.006 A JlaboparopHo - 6 AHanu3 ChIphs, A/02.6

IIpodeccrnonanbHbII AHAIIUTUYECKOE MaTepuaioB Ha

crannapT «Crenuanuct COIIPOBOXKJICHHE COOTBETCTBHE

1o pa3paboTke pa3paboTku CTaHIapTaM u

HaHOCTPYKTYPHUPOBaHHBIX HAHOCTPYKTYPHPOBaHHBIX TEXHUYCCKUM

KOMITO3UIIMOHHBIX KOMITO3UIIMOHHBIX YCIIOBHSIM,

MaTepHaIoB. MaTepHaIoB HCTIONIb3YEMBIM B

HaumenoBanue Buga MIPOU3BOJICTBE, U

poheCcCUOHATBHOMN o0OpaboTka

JEeSITeTIbHOCTH: IKCTIEPUMEHTATBHBIX

[Tpou3BOICTBO HOBBIX pe3ybTaTOB

HaHOCTPYKTYpPUPOBaHHBIX | B Hayuno-texuuueckas 6 CocraBneHue B/06.6

KOMITO3UITHOHHBIX pa3paboTka u AHATTUTHICCKUX

MaTepHajoB METOINYECKOEe 0030pOB, HAYYHBIX
COTIPOBOX/IEHNE B OTYETOB, ITyOIUKAIIHS
00JTacTH CO3JIaHMUS pe3ybTaTOB
HAHOCTPYKTYPHUPOBAHHBIX HCCIIeI0BAaHHUN
KOMITO3UITHOHHBIX
MaTepHaIoB

40 CxBo3HbIe BUABI NPO(ecCHOHATBHOM 1eATeIbHOCTH

Tun 3aga4 npogeccuoHAIBLHOI JesiTeJIbHOCTU: HAYYHO-UCCJIeJ0BaTeIbCKUA

40.011 A IIpoBenenue HaydHO- 5 OcymecTBieHue A/01.5

[MpodeccnonanbHbIi HCCIIeIOBATEIbCKUX U NpoBeJIeHHs PadoT 110

cranaapt «Crenuaiuct OIBITHO- 00paloTKe U aHAIIU3Y

MO HAYYHO- KOHCTPYKTOPCKHX HAYYHO-TEXHUYCCKOM

HCCIIEIOBATEIBCKUM U pa3paboToK 1o nHPOPMALIUY U

OTIBITHO- OTJCIBHBIM pa3jienam pe3yIbTaTOB

KOHCTPYKTOPCKHM TEMBI UCCIeIOBaHN I

paspaboTKam». OcymiecTBieHune A/02.5

HaumenoBaHue Bua BBIMOJTHEHHS

npodecCHOHANTEHON 9KCTIEPUMEHTOB U

JeSITeTbHOCTH: odopmIieHus

IIpoBenenue Hay4Ho- pe3yJIbTaTOB

HUCCIICA0BATCIbCKUX U I/ICCHQHOBaHI/Iﬁ u

OIIBITHO-KOHCTPYKTOPCKUX pa3pa60TOK

Huctumimna «®u3nyeckasi XUMHUS» SBISETCS OCHOBOM MJIsi M3YYEHUS €CTECTBEHHOHAYYHBIX
muctuiuine:  «KommonaHad xumus», «PU3MKO-XMMHUYECKHE METOJbl HCCIIENOBaHUSA», «XHMHUYECKas
TEXHOJIOTUS», «BBICOKOMOJIEKYIISIPHBIE COEAMHEHUS».

DopMbI KOHTPOJIA:
- TeKyIIHe pyOeKHbIE KOHTPOJIbHBIE (KOMIIBIOTEPHBIE TECTOBBIC 3a/IaHU);
- peTHHTO-0aJIIbHASL CUCTEMA KOHTPOJIS 3HAHU;

- OK3aMCH.
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1. Conep:xkaHue u y4eOHO-MeTOAUYECKAS] KAPTA AUCIHUINIMHBI

5 cemecTp Tabmmma 5.1
Konnuectso
AynuropHsle CamocTosTenbHas 6ann013u
Ne Haumenopanue TeMv(BOH]Z)OCOB)7 3aHSATHUS, 4achl pabota p;ggi,::e;m H:;;E a

HEOC-TTN H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE aTTeCTAIMH [ - ]

1ab p Conepxanue Yacer dopma KOHTPOIIS Mun Mcax

1 [penMer, 3agauu U METO/IbI (PU3MYECKON ¥ XUMHH. 6 2 3aBHCHMOCTD 2 [ucemennbie 13 2 [T - 7]
OCHOBHBIE TEPMUHBI U OHATHS TEPMOIMHAMHKH. TeIUIoBLIX S hexTon AOMAINHHG 3ANAHHA 10, 11,
[Ipeamert u metoas! TepmoauHamMuku. [lepBoe Havano OT TEMIEPATYPEL (orcrex) ig 17 14,
TepMoIuHaMUKu. DOPMyYIMPOBKH IIEPBOTO 3aKOHA TOArOTOBKA IO TEMe '
(Hayana) TepMOAMHAMUKH. BHYTpeHHSS SHEPTUs U ee DKCTIEPUMEHTA.
cBoiicTBa. Temnora u paboTa Kak GopMBI Iepeaavn Pemenne sana4 u3
sHepruu. Pa6oTa pacimMpenus uaeanbHOro rasa InpH JafarKa
Pa3IUYHBIX TIpOIleccax. DHTANBINSA. 3aBUCUMOCTh
SHTAJIBIIMMU OT TeMHeparypbl. TeroeMKocTb 1 ee
3aBUCHMOCTb OT TEMIIEPaTypHl.

2 3akoH ['ecca u ero cinencreusi. Ypasuenune Kupxroda. 7 - Tennoemkocts 2 Konnoksuym, 13 2 11,456,
CraHapTHOE COCTOSTHHE BEIIECTBA M CTaHIapTHbIE (u306apHas, [IMCEMEHHbIC 10, 11,
SHTANBINH (TETIOBbIe 3P(EKThI) peakuid. DHTAIbINH HIOXOPHA). ?I?x{aclﬁgrf) S 14,16
00pa3oBaHUs ¥ SHTAJIBIIUN CTOPAHUs. 3aBUCUMOCTD TOArOTOBKA 10 TeMe pedepar
TEII0BOT0 3 peKkTa XUMHUSCKON peakivu OT SKCTIEPHMEHTA.

Temrneparypsl. Y pasaenue Kupxroda. 3nauenue Permerne sana4 u3
MIepBOT0 3aKOHA TEPMOMHAMUKH [UISl H3yUCHUS SR
MPOIIECCOB B )KUBBIX CHCTEMAaX.

3 Bropoe Hauano TepmMoarHaMHMKH. DOPMYITHUPOBKH 6 2 3akou Kupxroga. 2 ITucemennbIe 15 2 11,256,
BTOPOTO 3aKOHA (Ha4aja) TepMOAMHAMUKH. DHTPOIHS YpaBHeHms 1300apel, AOMATIIEHE  3a/IZHHs 7,10, 12,
n ee cBoicTBa. PacueT W3MEHEHUS OJHTPOIMU B HIOXOPEL (orcrer) 14
Pa3NMYHBIX PABHOBECHBIX NpoLeccax. DHTPONHS B Permenne 3a1aq us
HEPaBHOBECHBIX TpoIeccax. AOCONIOTHOE 3HAUCHHE 3a/[a9HHIKA
SHTPOITUH U €€ BBIYKCIICHUE U3 OMNBITHBIX JTAHHBIX.
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Tperuit 3axoH TepmoanHamMukn (octynat [lnanka, Crarucriieckuii [ucpmennble 13 2 1,345,
teopema Heprera). CTaTuCTUUECKHMI XapaKTep xapaxrep Il saxona AOMAIITHHE  3a/IAHH 6,11,13
@ TEepPMOANHAMUKHY. (KOHCIIEKT)
BTOPOTO 3aKOHA TepMoAnHaMuKU. Dopmyra Permrene 33121 13
bonbimana. 3a1a4HHKa.
TepmoanHamuveckue TMOTeHIMANbL. JHeprus ['nboca Crencrsus 3akoHa ITucemennbIe 13| 3 |1 6 38,
u  oHeprus  [empmrombna.  DyHpaMeHTaTbHBIE T'ecca. Pacaer AOMAINHHG 3ANAHHA 10,12,
SHEPTHH CBSI3U. (KOHCIIEKT) 14, 16, 17
ypaBHeHus: ['u66ca. OCHOBHBIE TEPMOIUHAMUYECKUE
¢yskiuu: sHeprus ['m66ca u »Heprus ['enbMrosbia. I[TOArOTOBKA 10 TeMe
Ananu3 (yHIaMEHTaNbHBIX YPaBHEHUH AJISI SHEPTUH KCTIEPUMEHTA.
['ub6ca n sneprun I'enpmromnsia. Pacuer mameHeHMi Pemenne sana4 u3
3aJla4YHHUKa
sHeprun [mbbca wu oHeprum [empMmromsia npu
MPOTEKAHUH Pa3JINYHBIX POLIECCOB.
Xapakrepuctnyeckue QyHkinun. OOIMe  yCIOBUS Tepmonunamuyeckue Konnoxsuym, 15 3 |1 6 8
paBHOBECHSI, BBIPAXKCHHBIC Yepe3 XapaKTePUCTHICCKUE ;‘(OTGHH“”"I; [TMCEMCHHBIC %fl 17
UMHUYCCKHUHN JOMAIIHUEC 3aJJaHus -
¢ynkumu. Kpurepun caMonpon3BoibsHOTO POTEKAHHS S—— (KoHCTIEKT),
mpolecca M XapakTepuCTHUecKue  (pyHKIMU. HMIIealbHBIX 1 pedepar
TepMoauHaMUueCKHe IOTEHIMANbBI, HX CBS3b C PEATLHBIX CHCTEM.
nmoJie3Hoi paboroit. CranmapTHble 3Heprum [ ubOOca Ioarorosxka no Teme
KCIICPUMCHTA.
oOpazoBaHusi  BemlecTB.  YpaBHeHuss  ['mGOca- JKcriepiMenTa
Pemenue 3anau u3
I'enpMrosbua 1 UX BBIBOA. B —
3akoH neicTByonmx macc. KoHcTaHTa XMMHYECKOTO Hanpasnenne TnceMeHHbIe 15 3 |1 6 8,
paBHOBECHST U CHOCOOBI €¢ BBIpOKCHHUS. YpaBHEHHS TpOTeKaHHA AOMAIIHHC - 3a/IaHHA 10,
. 6 MIPOLIECCOB U (KOHCIEKT) 11, 14, 16
H30TE€PMbI XUMHUUYECKOW PeaKinu, U300apbl, U30XOPHI. TepMOMHAMIHECKHE
[Mpunnun Jle — IHarense — bpayna, cmemienus YCIIOBHS PABHOBECHSL.
XUMHUYECKOT0 PABHOBECUS. Y PAaBHEHUE COCTOSHHUS. Pemenne 3anaq us
3aJavHHUKa
WneanpHbie  skuakue pacTBOpbl. CBs3b  MEXKIY TepmonmHamuka Komroxksiym 13 | 3 11258
AKTHBHOCTBIO M KOHLIEHTparuei. 3akonsl KoHosaosa. XUMIHCCKOro THCLMCHHBIC 10,11, 15
B P PaBHOBECHA. JOMAIIIHUE 3aJlaHHsA
Wbl pacTBOPOB. PacTBOPHUMOCTD ra3oB B KUAKOCTSIX. VpaBHeHHe H30TEPMB! (KoHCTIeKT),
3akon ['enpu. 3axkon Payns. PeanbHble pacTBOpHI. XHMUIECKOi pedepar
KoaddummenTsr akTHBHOCTH. peakuuu.
Pemenue 3anau.
11 20

NEPBASI PYBEKHASI ATTECTALIMA (KOMIIbIOTEPHBIN TECT)
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ITuceMenHBIC

Tepmonunamuka XHUMHUYECKOTO PaBHOBECHSL. VneanbHele xunxne

VpaBHeHHe  HM30TE€PMBI  XMMHUYECKOM  pEaKIuH. PacTBOPE. AOMAIITHHE 3aJ(AHHS
VYpaBHeHHEe HM30XOpbl W K300apbl.  YpaBHEHHE ToAroToBKa 10 TeMe (korcnekr)
Knaysuyca-Knaneiipona. 3KCIIEPHMEHTA.

3akon ['enpu, Payns. Peanpnbie pactBopsl. CpemHss Pemmenue 3a1au u3

WOHHAs aKTUBHOCTh M CPETHUI MOHHBINA KO3 HUIIEHT 3a/laqHHKA.

AKTUBHOCTH. HNonnas cuna pacTsopa.

[TonuaneKTpoNUTHI.

10 OTHOCHTENbHOC  TMOHWKEHHWE  [aBJCHHs  T1apa, PeanbHbie pacTBOpBL. IucemennbIe 13 1 - 8,
NOHMKEHHUE TEMITEPATyphl 3aMEP3aHUsl M MMOBBIIICHUS 3axon I'enpu, Payns. JOMAINHHG 3AJAHMA 10' 11,
TeMmmeparypel KuIeHus, ocMmoc. Kpuomerpus u ToAroTOBKa [0 TeMe (korcnexT) 1‘;3‘
30ynmuoMeTpusl. B3auMOCBs3b MEXIy OCMOTHYECKHMHU JKCITEPHMEHTA.
cBoiicTBaMu pacTBOpoB. (OcMoTHYECKHe CBOIlcTBa Pewenne 3axad u3
pa30aBIEHHBIX PaCTBOPOB JJIEKTPOIIUTOB. 3ajaqHnKa

11 OtHOCcuTEeNnbHOE  TOHIKEHHE  JaBJeHHs  Iapa, Kommrarnsueie Kosnoxsuym 13 1, 3 9,
MOHIDKCHUE TEMIEPATyphbl 3aMEp3aHusl ¥ TOBBIIICHHS CBOFICTBA PACTBOPOB TIHCbMCHHAIC 11,12,

3JIEKTPOJIUTOB. JIOMAaIlTHUE 3a/1aHus 14
TEMIIEpaTypsl KuIeHus, ocMmoc. Kpuomerpus u (omcmexT),
30ymuoMeTpusi. B3auMOCBS3b MEXIYy OCMOTHYECKHMHU TTOArOTOBKA 110 TeMe pedepar
cBoWicTBaMH pacTBOpoB. (OCMOTHYECKHE CBOWCTBA 3KCTIEPUMEHTA.
pa30aBIIEHHBIX PaCTBOPOB JJIEKTPOIIUTOB. Pemenne 3anay u3
3aJauyHHKa

12 [lonsATHa 0 mNapIUATBHBIX MOJBHBIX BEIWYMHAX WU Hpumenenue Teopun Kosnoxsuym 15 1,356,

MeToMax WX OmpeleicHus. YpaBHeHue [uOOca- Acbas-Xiokwens pis TIHCbMCHHRIC 1, 12
pacyeTa cpeHero JIOMalTHUE 3aJaHus 14,15

Hrorema. Pacmeopur anekmpoaumos. VI30TOHNYECKU
kodpduument. OCHOBHbIE  TOJOXKEHHUS  TEOPUH
JNEKTPONIMTHYECKON  aucconuanuu  AppeHmyca.
Koncranra nucconmanmuu cnaboro  3JIeKTPOJIMTA.
AKTHUBHOCTB U ko3 pument AKTUBHOCTH
anekTponuTa U nmoHa. Teopus Jebas-Xrokkems (6e3
BBIBOIA).

MOHHOTO
ko3 durmenrta
aKTHUBHOCTH (TIEPBOE,
BTOpOE U TPEThE
MPUOIIDKEHNS ).

Pemrenwne 3amay u3
3a/1auHUKAa.

(KOHCHEKT),
pedepar
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13 VieapHas 3IEKTPONPOBOTHOCTh U €€ 3aBUCHMOCTH OT Konzykromerpiiaecko InceMeHHbIC 13 [ - 9l
KOHLIEHTPALMHU IS CIa0bIX U CHIIBHBIX 3JIEKTPOIUTOB. © THTPOBAHUC H €TO ?OMamH“e) SafaHus ié 13,
OPUMCHCHHUEC B KOHCIICKT
OKBUBaJICHTHAS 3NEKTPONPOBOIHOCTb. 3akoH ngaKTHKe
Konbpaymia He3aBUCUMOT0 ABMKEHHS HOHOB. TTOArOTOBKA [0 TeMe
Konaykromerpudaeckoe TUTPOBaHUE u ero KCTIEPUMEHTA.
MpUMEHEHHE B  TMpaKTHKe. OJIEKTpOXHMHUYecKas Pemenne sanay u3
o 3aJa4YHHUKa.
siyeiika. [lepeHOC MOHOB M YMCIIa TIEpeHOCa.
14 DJIEKTPOJHBIE MPOIECCHI. DICKTPOABMKYIIHE CHIIBI. PaBHoBecHbIe Iucemennbre 15 1 3 7
DnexkTpoxuMuueckuii moreHuain. Ckauyok MmoTeHIaa SJICKTPOHBIC )(IOMaIHHI/Ie) 3aJaHus 1523 14,
o IIpOoUECCChl U KOHCIICKT
Ha  TPaHMUC  METALI-pacTBOp. KoHtakTHBIi U A ICKTPOBITKYIITHE
¢ dy3uoHHBH oTeHnran. CxeMa U paBuiia 3aMUCH CHITTBL
SHCKTpOXHMHHeCKOﬁ uemnu (raJILBaHquCKOFO TepmoarHaMuka
SJICMCHTa). TaJJbBAHUYCCKOT'O
MCHTA.
Onexrpoasrkymue cuisl (DC). 3ij3€${3§ K:HCTaHTLI
OnexTpoJHbIe NoTeHUMankbl. YpaBHuenue Hepuera s pasrosecus ¢ DJIC.
anektponuoro moreHnuana u IC unenu. IlpaBmia
pacueta DJIC menum ¢ TMOMONIBIO 3JIEKTPOIHBIX HoaroToska 1o Teme
MOTEHIIUAIOB OKCIICPUMEHTA.
) Pemienue 3ana4 u3
TepmoarHaMuka rabBaHUYECKOTO JJIEMEHTA. —
Ompenenenre ¢ nomorrsio Meroga DJC »sHTaNBIHUN
(TemmmoBoro 3dpexTa) W IHTPOIMK  XHUMHUYECKOM
peaknuu.
15 [IpaBuno ¢a3z I'm66ca. [Ipumenenune mpasuna a3 K da3zoBbIe COCTOAHMS, Konnoxsuym 13 4, 8, 10,
pa3bopy IHMarpaMM COCTOSIHUSI OJJHOKOMIIOHEHTHBIX PDaBHOBCCH. [TMCHMCHHBIC 11,12,13
narpamMmbl JOMAIIHUE 3aJlaHusA
Huarp

CHUCTEM.

JlmarpaMMBl COCTOSTHUSI BOXBI, CEpPhl W yTiepoja.
JuarpaMMbl  COCTOSHMSI ~ BOJBI  TIPH  BBICOKHX
naBieHusx.  CTaOwibHBIE W METacTaOWIBHEIC
COCTOSTHHS.

COCTOSIHUSI BOJBI IIPU
BBICOKUX OABJICHUAX.
Pemienue 3amau u3
3aJjladYHUKa

(KOHCTIEKT).

17



16 PaBHOBECHS KHUAKOCTh — Tap B JBYXKOMITIOHEHTHBIX Masnenne i cocras Komroxksiym 13 |3 4, 8, 10,
cucteMax. Meron (DU3UKO-XMMHUUYECKOIO aHaIK3a. flapa HaJl CMeCbIo [IHCbMCHHAIC 11,12,13
o H B3aMHO JOMAIITHUE 3adaHusg
JuarpamMmel COCTaB-CBOMCTBO. PHUHLINIBL HEPACTBOPHMBIX (KoHCTIeKT).
HenpepsiBHOCTH U cooTBeTcTBUsA (H.C.KypHakoB). KUIKOCTEIA.
HeorpannuenHo pacTBopumble Apyr B Apyre Teperonxka c
JKUJIKOCTHU. BhruncieHue gaBiaeHus U cOCTaBa napa Haj BOJISHBIM ITAPOM.
Pemenue 3anau u3
njeaTbHBIMUA PACTBOPaAMHU. saaqHKa
[leperiit 3akoH ['u60ca-Konosamosa. JlmarpaMmer
of0Iee AaBJICHUE — COCTaB, TEMIEparypa KUICHUS —
COCTaB, COCTaB pacTBOpa — COCTaB IHapa Jyid
uAeanbHBIX pacTBOpoB. [IpaBuiio peruara.
[leperonka (pexTuduramnms). A3e0TpOITHBIE PACTBOPHI.
17 Bropoii 3akon ['ub6ca-KonoBanosa. Ileperonka Cucrems ¢ IncsmenHble 15 |3 4, 8, 10,
PacTBOpPOB C MHHUMYMOM " MaKCHMyMOM XUMHYECKIMH JOMAIIHUE 331aHHs] 11,12,13
0 COCIMHEHUSIMHU, (KOHCIIEKT)
TeMnepatypsl  kunenus. OrpaHitdeHHas —B3aHMHas B ———
pPacTBOPUMOCTH KUAKOCTeH. J[aBieHHe HaCHIIIEHHOTO KOHIPY>HTHO 1
mapa B CHCTEMax C OTPAaHHYEHHOH PAaCTBOPHMOCTHIO MHKOHTPYJHTHO.
xuakocreil. CocraB mapa. l3mMeHeHHMe Xapaktepa
Pemenue 3anau u3
IarpaMMbl COCTOSIHUSI B 3aBHCHMOCTH OT BHELIHHMX sanauHmKa
yCIIOBHH (IaBJIEHHUs, TEMIIEPATYPHI).
BTOPASI PYBEXKHASI ATTECTAIIASI (KOMITBIOTEPHBIM TECT) 11 20
HToro 22 |40




6 cemecTp

Konnuectso
AyZ[I/[TOpHBIC CamocrosTenbHas (DOPMB. KOHTPOJIA 63..TIJ'IOB“ b
Ne HaumeHnoBaHue TeM (BOIIPOCOB), 3aHATHS, YaChl pabota ;gKyLuen vrepa
HEOC-TTN N3y4a€MBbIX I10 I[aHHOfI JUACHHUILINHE PpabOTel UL Typa
aTTeCTalluU [...]
1120 np CopnepxaHue Yacsl Mun McaK

1 dopmanbHasi KHHETHKAa MPOCTBIX  HEOOPATHMBIX 6 2 Merozbt 4 Komnoksuym, 13 |2 [1-7], 10,
peaKIuii. onpeiese s THCHMEHHBIE 1% i? 14,
[Ipeamer xuMuyeckoil kuHeTHKH. Kuneruueckue CKOPOCTH, KOHCTaHTBI AOMAIIHHE 3a/IAHHA '
YpaBHEGHUS  HEOOpaTHMMBIX  peakIuil  HYJICBOTO, CKOPOCTH, TIOpsi/iKa pedepar
MIEPBOT0, BTOPOrO, TPEThEro NopsakoB. OnpeneneHue peakiny, SHEPrus
TOPSJIKA PEAKIIUU. aKTHBALIHH.

Pemenne 3anau.

2 OCHOBHBIE ~ TIOHATHS  XUMHYECKOH  KHHECTHKH. 6 2 Kuneruueckas 4 Konnoksmym, 13 |2 1,4,5,86,
WcTvHHAS ¥ CPEIHAS CKOPOCTh XMMHYECKOM peaKIyu, KiaccuuKanus TIHCHMEHHbIE 12 11,14,
CKOpOCTh MO OTHeNbHOMY peareHTy. OCOOEHHOCTH peaxumii o ux JOMaIIHAE 3a1aHAs
ONpENENICHUsI CKOPOCTH  XMMHYECKOW  peakiuil, nopsiKy. Peaxiu pedpepar
nporekatronieil B mortoke. PakTopbl, BIUSAIOLIME Ha TiceBs10 N-To nopsKa
CKOpPOCTb XHMHUYECKON peakuuu. MOoJIeKyJIsIpHOCTh Unrerpanbhbie
AJIEMEHTAPHON XUMUYECKOH PEeaKIIny. METO/BI pactera

TMopsAJKa peakiuu.
3 ®dopmanbHasT KHHETHKAa KAHETHYECKA  CIIOXKHBIX 6 2 CamocrosTensHoe 4 TuckMeHnbBIE 15 |2 1,2,5,6,
peaKImid. PCIICHHC CIIOXKHBIX JIOMAIHHUE 331aHUs 12110] 12,
KHHETHUYCCKUX
- KOHCII.
Kunernueckue ypaBHEHHd W UX PEHIEHUS JJIs —— ( )
0o0paTUMBIX, HapajUleJbHBIX, I[OCIIEA0BATEIbHBIX, Permenue 3ana4 o
LENHBIX peaklui. DKCIEPUMEHTAIBHOE ONpEAEIICHUE OIIpeIeNeHuIo
CKOPOCTH XHMHYECKOW peakuuu (rpadudeckuii u KOHCTAHT CKOPOCTEH
AHAIMTHYECKUH METOIBI). CHOMKHBIX pEaKIHH.
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Kunerndeckne KpuBbIE W KHHETUYECKHE YpaBHEHUS. BpemenHoii u [ucEMeHHEIE 15 1,3,4,5,
Tlopsimok xumudeckoit peaknun. OOMNUNA W YaCTHBINA KOHIEHTPAIIHOHHBIN JOMAIIHKUE 3aJ1aHAs 6,11,13
nopsnok. Peakuum  mepeMeHHOro  WOpsIKa | TOPSIIOK PEAKLIMH. (xomcr.)
WU3MEHEHUE MOPSJIKA B X0/ PCAKIIHH. Pemenne 3anat no

OTIpEEeNICHUI0

TOpsAJIKa peaKLuu

KHHCTUYCCKHU

CJIOKHBIX PCAKIUU.
MonekynsipHas KHHETHKA. Teopusi 3IeMEHTapHOro W3yuenne KHHETUKH Konnoksmym, 13 1,6,8, 10,
aKTa peakuuu. Teopuss aKTHUBHBIX COYAApEHUH H (uszuro- MHCBMEHHBIC ﬁ 16.17
MEPEXOTHOTO COCTOSIHUSI. XUMHYCCKHMH AOMAIIHNE 3aanus, T

METOJIaMH. pedepar

Pemenue 3agay no

OIpE€ACICHUIO

OHEPTUH aKTUBAIlUU,

NPEASKCIIOHCHTHI B

YpaBHEHUU

Appenuyca.
Teopusi aKTUBHBIX CTOJKHOBEHHMI MOJEKyJ. Teopus Pacuer KOHCTaHT Komnoksuym, 13 1,6,8,10,
Bonprmana. VYpaBHeHnue  AppeHuyca. Teopus CKOpOCTeH B [HCHMEHHBIC [11-17]
AKTUBUPOBAHHOTO KOMILJIEKCA (mepexomHOTO 3aBUCHMOCTH OT AOMAIIHKE 3a/1aHN4,
COCTOsTHUSI). Y paBHEHUS DiipuHTa-JBaHCa. TEMIIEPATyPhL. pedepar

Brimonsenue u

odopmiieHIE

rpadu4ecKux

MaTepHaoB.
Karanus. 'oMoreHHblIi U TeTepOreHHbIN KaTalln3. Bri6op I[TuchMeHHbIE 15 1, 6,8, 10,
I'omorennsiii katanu3. KHCIOTHO-OCHOBHOM KaTaius. KATATHTHECCKHX JOMaITHAE 3a/1aHHs 11,14, 16
MexaHu3M KaTalMTUYeCKHX peakuuid. Kunernueckue Eg?:g;ggﬂom " (xomcr.), pedepar
ypaBHEHHUSI OOIIEro M CHeU(pUIECKOro MPOTOHHOTO TeTepOreHHOro

katanuza. OyHkius kuciotHoctyu ['ammera.

xapakrepa. B
KOHCIIEKTE pacIucaTh
HMX MEXaHHM3M U
MPEJICTaBUTh KPUBBIC
HOTEHIIHAILHOMN
SHEPTHUH.
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8 KuHetnka W KaTaaM3 peakiMid B  pPacTBOpax. 3 6 2 CxeMbl H3MCHEHNUS TTuchMenHbIe 13 |3 1,258,

VpaBuenuss Bpencrena- bBeeppyma. I'eTeporeHHslii KOHICHTpaIlH JOMallIHHE 3a]aHusT 10,11, 15
. pactBopa mpu
KoHcI1.), pedepar
KaTaJu3. Kpusas MOTEHIMATBHOMN SHEPrUU PACTBOpEHHH B HeM ( ), pedep
TeTePOreHHOr0 KaTanusa. McTUHHAs W Kaxymascs TBEp/IOTO BEIIECTBA.
SHEPTUU aKTUBAIMH. TEOPHH TeTePOreHHOTO KaTaIn3a.
Posib afcopOLuu B KHHETHKE TETEPOreHHOT0 KaTaln3a. Pewenne sana1.
AKTHBaIMg B TETEPOTCHHOM KaTanu3e. AKTUBHBIC
IEHTPHI TETEPOTCHHBIX KATATN3aTOPOB.
11 20

NEPBAS PYBEKHASA ATTECTALUA (KOMIIBIOTEPHBIU TECT)

10 PaBHOBecHas 3EKTPOXUMHUSL. Onpenenenue 3 6 2 OxncnurenbHo- Komnoksuym, 13 |2 1,2,8, 16,
3JIEKTPOXMMHYECKHX U TEPMOJUHAMUYECKUX BETMIHUH BOCCTAHOBHTCIILHEIC [TMCEMCHHbIC 17

3C. P peaxkuuu B JIOMAILIHUE 3a1aHus.
U3 IAHHBIX MeTo/1a Jit - Pt HanpsuKeHNst S1IEMEHTOB. opraHuecKof
oot snextpuueckuii cioit. Ctpoenue [AIC mo UM
I'enbmroneuy, ['ton-Yanmany, [ltepny. Pemenne 3anad.

11 | BeemeHue B OJIGKTPOXHUMHUIO. JIEKTPOXUMHUYECKas | 3 6 2 Pacuerst Komnoksuym, 13 |2 1 - 8]
Hernb W ee KOMIIOHEHTHhI. YpaBHeHue Hepucra st KHHCTIYCCKIX Peepar. 10,11, 15,
SC A b BenuduH (Kekop.,N, E*, 17

JIC u mnoTeHnuanoB. AKTHBHOCTb, KOI(DPHUIHUCHT HEPKCTOHEHTH),
aktuBHOCTH. OCHOBHBIC JOMYyIleHNs B Teopuu Jlebas- Pelwere 3a1a1 ¢
Xrokkens. YpaHeHne OHzarepa. OU3nuecKnil CMbICH BLITONHEHHIEM
ANEKTPOHOPETUUECKOTO u peraKkcaoOHHOTO rpadua.
3¢ dekToB.

12 THUIBI  DIEKTPOXUMHYECKUX CHCTEM  ((PU3HUECKUX, 3 6 2 I'eTeporexubiit TuchMenHbIe 15 |2 13911,
XHUMHYECKHMX, KOHIEHTPALMOHHBIX). BbIpaxkeHus s KaTaJins Ha OCHOBC JIOMallIHKE 3a/1aHAs 12,
3C TEOPHHU TIEPEXOTHOTO (koHCmL) 14

JIC pa3iu4HOrO THUIMA TaJbBAHUYECKHUX 3JICMEHTOB. coctosmA, Kpisbie -
Ilpumenenue meroga OJAC B XMMHUM Ha OCHOBE pedepar

SJICKTPOXUMHYCCKUX OJICMCHTOB. Knaccmbm(auml

TAJIbBAHUYCCKHX DJICMCHTOB.

HOTEHIIHAILHOMN
SHEPTUU aKTUBAILIUH.
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13 Onpenernenne sHepreTmdeckux QyHkmuit (AH, AG, Myubrumnersas Komnoksuym, 15 1,356
AS), aKTHBHOCTH, KOS()(HIMEHTOB aKTHBHOCTEH, TCOPHA KaTaH32. Pedepar. 11,12, 14,
MIPOU3BEICHUS PacTBOPUMOCTH, KOHCTAHTBI Teopii aKTHBHEIX 15

ancamb6ieit Kobo3esa.
JUCCOLMAIMM U PaBHOBECHS METOJIOM H3MEPEHMUS
OJIC pa3nmuyHOro THITA TATBBAaHUYECKUX DJICMEHTOB. Pemmenue 3anad.
Peakuuu Ha 3neKTpoAax B JIeMEHTaX, YpaBHEHUU I
OJIC 1 MOTEHIIUANOB B MIEPEUUCICHHBIX IEIISX.

14 DJIeKTPOXMUMHUYECKAst KMHETHKA. DK TPOIIH3. DNeKTPOKAIHILIAP- Komnoksuym, 13 [1-9], 12,
Ilonsipr3anuss ¥ NepeHanpsKEHUE MPU JIEKTPOIIN3E. HbIC, JICKTPOKHHE- [INCHMEHHBIC 12
3HaueHHe MepeHaIPsKEHUS B 3JIEKTPOXUMUH. THYECKHUE ABJICHH. AOMAIHHC 3allaHIA
[onsipuzanust mpu  3AEKTpodausze. XHUMHUYECKas U IpoGnema pedepar
KOHIICHTPAIIMOHHAS ITOJISIpU3aLH. abCOMOTHBIX

TIOTEHIUAJIOB.
Pemenne 3anay.

15 Teopus MepeHaIpsHKEHUs. Ilepenamnpsxkenne DitekTpodopes u TucbMeHnbIE 13 1,37,12
BOOOpOaa, ero 3HAYCHUC B XUMHUH. TeOpI/IH 3JEKTPOOCMOC B JIOMAaIIHUE 3aIaHUsA igf
3aMeJUIEHHO pa3psijia MOHAa THAPOKCOHUS Ha OCHOBE MHKPOT€TePOreHHbIX (xomcr.)

TEOPUH MEPEXOJHOTO COCTOSIHUS. DHEPrusi aKTUBALMU cHCTeMax. 3HaueHue pedepar
paspsna. YpaBHeHue Jlunnmana. [loTeHiman Touku A3eTa-ToTeHIMA.
HYJIEBOTO 3aps/ia. AncopOLMOHHBIH 1

TepMOZ[PIHaMI/I'-IeCKI/Iﬁ

NMOTCHIIUAJIbI.

16 | Boaprammnepomerpusi. Bonbsramnepomerpuueckoe BonsramiepomeTpus Komnoksmym, 13 4,8, 10,
TUTPOBAHUE. [Momsaporpadwusi. Hcnons3oBanue Ha TBEPBIX MMCbMEHHBIC 11,12,13
nosisiporpadun B XAMUU. Mertobt MHEPTHBIX AOMALITHHC 3a/IaHHs
MHKPOKYJIOHOMETPHUH, JTUCKOBOTO  BpalLArOLIETOCs JIEKTPOIAX. pedepar
JJEKTPOAA, LIUKINYECKas BOJIbTAMIIEPOMETPHSL. Permenue sazad.

YpaBuenue NnbkoBuua, I'elipoBckoro — MnbkoBuua,
Penpnenca — [lleBunxka.




17, | DnekTpoxuMHUYECKas KHHETHUKA. Craaus 5 12 4 Tpe6osamus k 4 Komnoksuym, 15 |3 4,5, 8,10,
18 AIIEKTPOJIHOTO TIporiecca. YpaBHeHHE MU Gy3NOHHON PaCTBOPUTEILIM U ITHCEMEHHBIC iéﬁ

kuHetuku. [lomsiporpadus. Hcmonb3oBanwe wmerona hoHOBBIM AOMAIIHHE 3alaHHs, '

noJsiporpaduu Uil Ka4eCTBEHHOT0, KOJIMYECTBEHHOTO SIIEKTPOIIATAM, KOHCIICKT

aHaJau3a, U3y4YCHHE BJIIEMEHTApHBIX CTagui CII0KHOTO HPUMAHACMBIX B

MexaHu3Ma peakiuid. Toku B moJsporpaduu: monsporpagu.

€MKOCTHBIH, MHUTPAIHOHHBIIH, 1 Gy3HOHHBIH. Pemenue sanas.

AHanm3 00paTUMBIX MONAPOrpadUIECKUX BOJIH.

BTOPASI PYBEJKHASI ATTECTALIASI (KOMITbIOTEPHBII TECT) 11 |20
Hroro: | 50 102 [34 | | 30 | 22 |40
*HpnMeqamm

— Bce Buap!l yueOHO# pabOTHl MOTYT IIPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAHHUHM JIOKAJIBHBIX HOPMATUBHBIX aKTOB.

— B mensx peanuzanuy WHAWBUAYAIBHOTO MOAX0Aa K 00yYEHHIO CTYACHTOB, OCYHISCTBISIONMX YYeOHBII Mpolecc N0 MHAUBHIYaIbHON TPACKTOPHH B PaMKax
WHJIMBUIYaIbHOTO paboyero mjiaHa, M3y4eHHe JaHHOW TUCIMIUIMHBI MOXKET OCYIIECTBISTHCS Uepe3 MHMBHYaTbHbIE KOHCYJBTAIMH MPENOAaBaTeNss OYHO, B YaChl
KOHCYJIbTAIIUi, 0 JIEKTPOHHOM MouTe, a Takke ¢ ucrnojib3oBanuem \Webex, miardopmsl aucranimonHoro odoydenus Moodle, nuuHbli KaOUHET CTyIeHTa Ha caiiTe

COI'Y, apyrux anementoB JMOC COI'Y.
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6. Oopa3oBare/ibHbIE TEXHOJIOTHH

TpaguuuoHHble JeKIMH M TpPaKTHYecKHe (ceMHMHapckue) 3aHATHA B ¢opme ¢
HCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTHIA.

Jlekuusi-1uaaor — cojep)KaHue MoJaeTCsl Yepe3 CEpHI0 BOIPOCOB, HA KOTOPBIE CTYICHT OJKEH
0TBEYaTh HETIOCPEICTBEHHO B XOJI€ JICKIIHH.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTpEY WU
npe3eHTanuii yepe3 MHTEpHET B pexume peanbHOro BpeMeHH. Kakaplii U3 y4aCTHUKOB HaXOIUTCS Y
CBOErO KOMIIbIOTEpa (CpeAcTBa CBSA3M), a CBA3b MEXKIY HHUMH MOJepKuBaeTcs udepe3 HHTepHeT
MOCPEACTBOM 3arpy’aemMoro MPWIOKEHHs, YCTAHOBJICHHOTO Ha KOMIBIOTEPE KaKJOT0 Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS JIByX U OoJiee yYaCTHHKOB 00pa30BaTeNLHOTO Ipolecca i oOMeHa uH(opManuei B
pEaIbHOM PeXUME BPEMEHHU.

Buneo-sexkuuss — cHiTas Ha KaMepy COKpalleHHAs JIEKIHs, JOMOJIHEHHas QoTtorpadusMu u
CXEeMaMHU, WILTIOCTPUPYIOIIas M01aBaeMblil B JIEKIIMM MaTepHal.

TexHosiorust  JIEKTPOHHOrO  o0y4yeHHMs (peanu3yercss TMpH  I[OMOIIM  DJIEKTPOHHON
obpazoBatenbHOM cpeasl COI'Y  mpu  ucnonb3oBanuu  pecypcoB OBbC, mnpu mnpoBereHHH
aBTOMATH3MUPOBAHHOTO TECT.

I[JISI AOCTHIKCHUSA IINIAHUPYCMBIX PE3YJIbTAaTOB O6yII€HI/I$I B JUCHUIIIIMHE «Duznyeckas XUMUSI
HCIIOJIB3YIOTCS PA3JIMYHBIC O6pa3OBaTeHLHLIC TCXHOJIOTHH:

1. Ungopmayuonno-passusarowjue mexronro2uu, HapaBJICHHbIC HA OBJIAJCHUE OOJIBIIUM 3aITacoM
3HaHWi, 3a[IOMUHAHIE U CBOOOIHOE ONIEPUPOBAHIE UMHU.

Hcnonb3yeTcst JEKIMOHHO-CEeMUHAPCKUH METOJ, CaMOCTOSITEIbHOE U3y4eHHE JIMTepaTyphl,
MPUMEHEHHE HOBBIX WH(OPMAIMOHHBIX TEXHOJOTHH JUIsI CaMOCTOSITENILHOTO TIOMOJNHEHUs 3HAHMH,
BKJIIOYasl UCIOJIb30BAHNE TEXHUUYECKHUX M 3JIEKTPOHHBIX CPEJICTB MH(OPMAIIIH.

2. [esamenvHocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2Uu,  HANpaBICHHbIE  Ha
(dbopMHpoBaHUE CUCTEMbI MPOPECCHOHATBHBIX NMPAKTHUECKUX YMEHMH MpH MPOBEIEHUM HCCIIEeOBaHUH,
00€ECTIeYNBAIOIINX BO3MOKHOCTh KQUECTBEHHO BBITIOIHSITH MTPO(GECCHOHATBHYIO IEATEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAOB MPOBEACHUS (DU3MKO-XUMHUUECKUX MCCIIEeJOBAaHUM,
BBIOOp METO/1a, B 3aBHCHMOCTH OT 00BEKTA MCCIIEIOBAHNS B KOHKPETHOW CHUTYAIlMM U €r0 MpaKTHYecKast
peanu3arus.

3. Pazsusarowue npodieMHO-0pUeHMUpoOBaHHble MeXHOI02UY, HATIpaBICHHBIE HA (hopMUpOBaHHE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIbLHON aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO MBICIIUTH,
BUJIETh U POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPEJICTBA JISl UX PEIICHUS.

Hcnonb3yroTcss BUABI  NMPOOJIEMHOr0 OOyYEHHUS: OCBEIIEHHE OCHOBHBIX MpOOJIeM XUMHHU
KOOP/JMHAIIMOHHBIX COEAMHEHUH Ha JIEKIHIX, y4eOHbIe JMCKYCCHUH, KOJUICKTHBHAsS MBICIUTEIIbHAS
JeSITeIbHOCTh B TPYIINAax MPU BHIIOJIHEHUH JOMAIIHUX Pa0doT, pelIeHne 3a7a4 MOBBIIIEHHON CII0KHOCTH.
[Ipuy 5TOM WCIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIOKHOCTH W CaMOCTOSITEILHOCTH:
npoOJeMHOe U3JI0KEeHHe ydueOHOro MaTepuaia [perojaBaTelieM; CO3JaHue IperojaBaTeseM
MPOOJIEMHBIX CHUTyallld, a 00y4aeMble BMECT€ C HUM BKIIIOYAIOTCS B WX pa3pelieHHe; MpernoaBareib
JUIIb CO3JaeT MpOOJIEMHYI0 CHTYallMio, a pas3pemarT e€ oO0ydaeMble B XOJI€ CaMOCTOSTEIbHOM
JEeSITeTbHOCTH.

4. JluuHocmHO-OpuUeHmupo8aHtvle mexHoi02uu 00yyeHus, 0OECIeUnBaOIINe B X0/ y4eOHOro
mporecca y4eT pa3iIuvHbIX CIIOCOOHOCTEH 00y4aeMbIX, CO3/JaHie HEOOXOIUMBIX YCIOBUMN JJISl pa3BUTHS
UX MUHAMBHUIYaTbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B YUeOHOM mporiecce. JINUHOCTHO-
OPHECHTUPOBAHHBIE TEXHOJOTUM OOYYCHHUsS DPEaTM3yIOTCS B pPE3yNbTaTe WHIWBHIYaTbHOTO OOIIECHUS
MpernojaBaTelisi U CTyIeHTa IPH ca4e KOJUIOKBUYMOB, TPY BBITIOJHEHUH JOMAITHUX WHIWBUIYAIbHBIX
3aJJaHMi, Ha €)KCHEICTbHBIX KOHCYIIbTAIUIX.
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No/m. Tema Bupn 3anaTus KoanuecrBo AKkTHuBHBIE (GOPMBI HNHTepakTHBHBIC

4acoB (opmbl

1 Cwm. yueOHO- Jlexuuu 104 IlepcnexTuBHO -

METOIMYECKYIO KapTy OMEePEKAIOLIEro
00y4eHus1, MOTyJIbHAs
TEXHOJIOT U,
poOIEeMHOT0 00y4eHHS
2 Cwm. yueOHO- IIpaxkTuueckue 52 IlepcnexTuBHO - Bmun-urpsl,
METOAUYECKYIO KapTy onepexKaruero JUCKYCCHOHHBIC
06yquHH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TEXHOJIOT U, TypM,
poOIEMHOT0 O0y4EHHS KeHc-TeXHOJIOTusl,
TEXHOJIOTHUA
CUTYAIlMOHHOI'O aHaJln3a
3 Cwm. yueOHO- JlaGoparopHsie 210 IlepcnexTuBHO - Bbmuu-urpsl,
METOAUYECKYIO KapTy OoInepexKaruero JUCKYCCHOHHBIC
06yquHH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TCXHOJIOT' U, mTypMm,
MPOoOIEMHOT0 O0YIEHHS KeWc-TeXHOJIOTUs,
TCXHOJIOTHUA
CUTYAllUOHHOT'O aHaJIn3a

Ne | Tema Bup 3ansatus | KosiuyecTBo | AKTUBHbBIE HNHTepakTUBHBIE

/m 4acoB (opmsl $hopmbI

1 | Bce nekiponHble 3aHsTUS poBositcs | Jlekums/ 104/122 MonemupoBaHue
C HCIOJIb30BaHMEM HHTEPAaKTUBHOI | ceMUHAp KIacTepoB H  OJoka
Jocku.  Jlnsg  KaxmoM  JeKuuu NpOOJIEMHBIX
MOATOTOBJIEHA MYJIbTUMEUHHAS BOIIPOCOB.
npe3eHTalys

2 | Tepmoxumus. 3akoH ['ecca. JlaboparopHsie 21 Metog  paboTel B
Brruncnenust TermnoBsix 3QQeKToB. 3aHATHSA MAaJIBIX TPYIIAX.
W3obapHast, ©130XOpHAs TEIIOEMKOCTb. [IpoexTtHas pazpaboTka

3 | Kpuockomus, 30ymmunockonus. Monnas | JlaboparopHoe 21 [IpoekTHas pa3paboTka
CHJIa BJICKTPOJIUTOB. 3aHATHE
AKTHUBHas KOHILIEHTpaLus
IIEKTPOJIUTOB.

4 | DrekTpPONPOBOIHOCTD IEKTPOJIUTOB. JlaGopatopHoe 21 Meron  paboTel B
3axoH OctBansaa, Konspaymia. 3aHATHE MaJIbIX IPyIIax.
KoHcTaHTa, cTEneHb TUCCOIMAIIH. ITpoekTHas pazpaboTka

5 | Konnykromerpus. [Tpaktidaeckoe JlabopaTopHoe 21 [IpoekTHas pa3paboTka
NpHUMEHEHHE METO1a 3aHATHUE
3JIEKTPOIIPOBOIHOCTH.

6 | ®asosble pasHoBecust. [IpaBuna a3 JIabopaTopHoe 21 [IpoekTtHas pa3paboTka
I'u66ca. 3aHATHE

7 | TepmoguHUMHUKA rajgpBaHuyeckoro | JlaboparopHsle 21 Meron  paboTtel B
JJIEMEHTA. [Nonnas, cBOOO/HAsS, | 3aHATHA MAaJIBIX TPYIIIAX.
cBsi3aHHas SHeprus I'0.

8 | 3aBHCHMOCTH CKOPOCTH PEAKLIMU OT JlabGopaTopHoe 21 [IpoexTHas pazpaboTka
TEMIIEpaTyphl. YpaBHEHUE AppeHuyca. | 3aHATHE
DHeprus aKTHBAIAH.

9 | Kunetnka rereporeHHbIXx peakiuil | Jlaboparopusie 21 Meron  paboTtel B
(pacTBOpeHHE XJIOpUIa CBUHIIA). 3aHATHSA MAaJIBIX TPYIIIAX.

10 | [epenanpsixkeHue Bonopozaa | JlaGoparopusie 21 Meron  paboTtel B
(Haxo’kaeHHe KOHCTaHT B YpaBHEHHUE | 3aHATHS MAaJIBIX TPYIIIAX.
Tadens).

11 | Honsiporpadusi, BospTamnepomerpus. | JlabopaTopHsie 21 Meron  paboTtel B
IIpumenenue  nojsiporpadguu  Jist | 3aHATHS MaJlbIX TpyImnax.
aHaIM3a OPTaHUYECKHUX BEIIECTB. IIpoexTHas pazpaboTka

25



7. YuyeOHO-MeTOANYECKOE o0eclieYeHHe CAMOCTOSITeIbHOIH paboThl

Llenpio camMOCTOSITENBHOW pPAa0bOTHI CTYACHTOB sBIsETCS: (HOpMUpOBaHHE CHOCOOHOCTEH K
CaMOCTOSITEJIbHOMY II03HAHUIO M OOYUYeHHIO, IOMCKY JIMTEpaTypsl, 0000IEeHHI0, O(OPMIIEHUIO U
IIPE/ICTABICHUIO TIOJYYEHHBIX PE3YJIbTaTOB, UX KPUTUUECKOMY aHAIU3Y, IOMCKY HOBBIX U HEOPIUHAPHBIX
pEIIeHNl, apryMEHTUPOBAHHOMY OTCTaWBAaHUIO CBOUX NPEIJIOKEHNUN, YMEHUN [TOATOTOBKH BBICTYIUICHUH
Y BEJICHUS IUCKYCCHUU.

CaMocrosiTeibHasi padoTa CTYIEHTOB MO aucuuiuinHe «®dusnueckas XUMHUS» CIOCOOCTBYET
Oosiee TIIyOOKOMY YCBOCHHMIO HM3Yy4aeMOro Kypca, (hOpMUpPYeT HaBBIKH HCCIIEOBATEIBCKON paboTHI 1O
npobsemMaM 0e30MacHOCTH YeJIOBeKa B cpeie OOUTaHMsl, OPUEHTUPYET CTYJEHTa HAa YMEHHE NPUMEHATh
II0JIyYE€HHbIE TEOPETUUECKUE 3HAHUSI HAa IPAKTUKE U IIPOBOJIUTCS B CIEAYIOLIMX BUIAX:

e [IpopaboTKa JIEKLIMOHHOIO MaTepuaa.

e [loaroroBka k 1abopaTopHbIM paboTam.

e [IpopaGoTka W  KOHCHEKTHMPOBAaHHE TEM, PEKOMEHJOBaHHBIX IIpPENojaBaTelieM K

CaMOCTOSITEJIbBHOMY U3Y4YECHHIO.

e JloaroroBka K 3K3aMeHY.

Opranusanmsi caMoOCTOATEIbHON padoThI.

CamocrosiTenibHass paboTa CTYACHTOB 10 AucHHUIUIMHE «DU3UYecKas XUMHs» BKIIOYAET
BBHITIOJTHEHUE JOMAITHUX 3aJaHUH K KaXJA0My J1a00paTOpPHOMY 3aHATHIO, K PYOSKHBIM TECTUPOBAHUSAM H
K UTOTOBOMY 3a4eTy. 3aIaHus COIEPkKAT YCTHYIO MOJITOTOBKY 10 TEOPETHUYECKUM BOIIPOCAM, IMOJATOTOBKY
JIOKJIaJIOB K HEKOTOPBIM 3aHSATHUSM MO BEIOPAHHOW WIIH MPEITIOKEHHON CTYIEHTOM TEME.

JlocTynm K METOAMYECKUM MaTepHaliaM Jijisi OOSCIICUYCHUs CaMOCTOSITEIIBHON pabOThI CTYICHTOB
oOecmeunBaeT nucranmuonHas miomaaka cucreMsl KMOODLE.

CamocrosiTenibHass  paboTa  CTYIEHTOB, TMPEAyCMOTpPEHHAas y4yeOHBIM IUJIaHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee TIIYOOKOMY YCBOGHHIO H3y4aemMoro Kypca, (OpMUPOBATh HAaBBIKH
HCCIIEI0BATENIbCKON pabOThl M OPHUEHTHPOBATH CTYJCHTOB Ha YMEHHUE IPUMEHSITh TEOPETUUECKUE 3HAHUS
Ha TPaKTHKE.

3amaHus 71 CaMOCTOATENBHON paOOThl COCTABIISIOTCS IO pasjiesiaM M TeMam, MO0 KOTOPhIM He
MPEeIyCMOTPEHBl  ayJUTOpPHBIE  3aHATHs, 700 Tpedyercs JOMONHUTENBbHO MpopadoTaTh U
MPOAHAIM3UPOBATH pACCMAaTPUBAEMBIH TIPETIoIaBaTesieM MaTepuail B 00beMe 3aIIaHUPOBAHHBIX YacoB.

3aaHus IO CaMOCTOSITENILHON paboTe MO JUCIUILTUHE MOTYT OBITh CIEAYIONIUX BHJIOB:

®  KOHCIIEKTHPOBAHME IMEPBOMCTOUYHUKOB U JIPYTro¥ yueOHOU JIUTepaTyphI;

e mpopaboTka ydeOHOro Marepuaina (10 KOHCIIEKTaM JIEKIIMH y4eOHON M HaydyHOU iuTeparype) u
MOJATOTOBKA JIOKJIA/I0OB HA CEMHHApax M MPAKTHUYECKUX 3aHATUAX, K YYAaCTHUIO B TEMaTHYECKUX
JIMCKYCCHUSIX U JICJIOBBIX UTPax;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH WM 3aKOHOJATENbHON 0a30if; MOUCK W 0030p HAyYHBIX
MyOMUKAIUH U SJIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIMU, TTOJITOTOBKA 3aKIIFOUEHUS TI0 0030DYy;
pElIeHHE 3a7a4, BHITTOJTHCHUE YITPAKHEHUH;

Hamnucanue pedepaToB (3cce);

paboTa ¢ TecTaMH ¥ BOITPOCAMH JJIsI CAMOTIPOBEPKH,

BBITIOJTHEHHE TIEPEBO/IOB HA MHOCTPAHHBIE SI3BIKH/C MHOCTPAHHBIX SI3BIKOB;

MOJICIUPOBAHNE W/UITU aHATN3 KOHKPETHBIX MPOOJIEMHBIX CUTYaIU;

aHAJIU3 CTATUCTHYECKHX M (PAKTHUECKUX MAaTepUAIOB, COCTABICHHE BBHIBOJIOB HAa OCHOBE
MPOBEJICHHOTO aHAJIU3a U T.I.

CamocrosiTenbHass paboTa JOJMKHA HOCHUTh CHCTEMATHYECKUN XapakTep, ObITh WHTEPECHOW H
MIPUBJICKATENLHOM ISl CTYICHTA.

Pe3ynbTaThl caMOCTOSITENIPHOW PabOThI KOHTPOJIUPYIOTCS MPEMOIaBaTEIeM U YIUTBIBAIOTCS TIPH
aTTecTanuu cryieHta (9k3ameH). [lpu 3TOM TPOBOIATCA: TECTUPOBAHUE, SKCIPECC-OMPOC Ha
CEMHHApPCKUX U MPAKTUYECKUX 3aHIATHUSIX, 3aCIyIIMBAaHUE T0KJIA/10B, MPOBEpKa MMCbMEHHBIX padoT U T.J1.
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CamocrosTenbpHas paboTa CTYIEHTOB IO AUCHUIUIMHE «Du3nueckas XUMHUS» BKIHOYACT
BBINOJIHEHUE JOMAIIHUX 3aJaHUil K KaXIOMy MPAaKTHYECKOMY 3aHATHIO. 3aaHhs COAEPKAT YCTHYIO
MOJITOTOBKY IO TEOPETHUYSCKHUM BOIPOCAM, PEIICHUS TEMaTHUSCKUX 3aj1ad I0 pasjesiaM, MPOMUCH
71a00paTOPHBIX 3aHATHIA.

CamocrosTenbpHas pab0oTa CTYICHTOB BKJIIOYACT BBIMOJHCHUE JOMAIIHUX 3aJaHUN K KaKIOMY
MPAKTHYECKOMY M JIaDOPaTOPHOMY 3aHATHIO. 3aJaHus COAEp)KaT KaK MHUChbMEHHBIE BOIPOCHI U 3aauH,
TaK W YCTHYIO IOJrOTOBKY IO TEOPETHUYECKUM BompocaM. [[Jis MOATOTOBKH K 3aHATHSM CTYICHTHI
MOJIB3YIOTCS  y4eOHMKaMH W y4eOHBIMH IOCOOMSMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAHHOMN
JUTEPaTyphl, a TAK)KE HHTCPHET-UCTOYHUKAMU. Bce MeToindyeckre MaTepralibl PEICTaBICHbI B CHCTEME
nuctaHimoHHoro ooydenus COI'Y.

CamocrosTenbpHas padoTa CTYACHTOB MPOBOJUTCS B BUJC MHCbMEHHBIX JIOMAIHUX 3aJaHUH 110
MOJITOTOBKE K JIAOOPAaTOPHBIM M MPAKTHUYECCKUM 3aHATHIM. BOIPOCH], BHIHOCHMBIE Ha CaMOCTOSITEIHHOE
H3yUYeHHE, a TaKKe ydeOHas JuTeparypa U METOJUYCCKUN MaTepuall Mo OpraHu3aluid CaMOCTOSTEIbHON
paboThI CTYJAEHTOB OTPaKEHBI B Y UeOHO-METOAMYECKON KapTe AUCHMIUTAHBI «DU3nYecKast XUMHs» U Ha
caiite aucTaHIMOHHOro oOyuenuss COI'Y  http://Ims.nosu.ru//. Marepuansl 10 OpraHU3aLUH
CaMOCTOSATEIILHON pabOThl CTYIEHTOB OTPaXXEHbI Takke B YYeOHO-METOAMYECKOM KOMILIEKCE
JUACITUATIIIMHEL.

[To Kaxmoif W3 TeM JUIsl CAMOCTOSTENLHOIO H3y4YCHHWs, NPUBEICHHBIX B paboueil mporpamme,
CTy/JICHTaM CJIeJlyeT CHavajga MPOYUTATh PCKOMEHIOBAHHYIO JIMTEPATypy M MPH HEOOXOIUMOCTH
COCTaBUTh KPATKH KOHCIIEKT OCHOBHBIX MOJIOKCHUH, TEPMHUHOB, CBEICHHUMN, TPEOYIOIINX 3aIIOMUHAHUS U
SIBJISFOLIIMXCS. OCHOBOITOJIATalOIIMMHM B 3TOH TEME.

[lpy MOArOTOBKE 3aJaHMi IO  CAMOCTOSTEIbHOW  paboTe  CTyaeHTaM  He0OXOJUMO
OPHEHTHUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

JInst pactMpeHus 3HaHUi 10 AUCIHUIUINHE PEKOMEHIYESTCS HCI0Ib30BaTh VIHTEpHET-peCcypChI:

- MPOBOAWTH IOWCK B pA3JIMYHBIX CHCTEMAaX, TAaKHX KaK OOINHE IIOMCKOBBIC CHCTEMBI
www.yandex.ru, www.google.ru,

- TAKXKeE CIIeIMaIbHbIe IOMCKOBLIE cucTeMBl: WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHbIe CPEACTBA JJIA TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH, Py0e:KHOH aTTecTaluu U
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHMS JMCIUILIHHBI.

TeKYH_II/Iﬁ KOHTPOJIb 3HaHUH MpOBOAUTCS NMYTEM OLCHKU BBINTOJIHCHUSA IMHMCbMCHHBIX 3aﬂaHHﬁ K
MPAKTUYCCKHUM U J'Ia60paTOpHI>IM 3aHATUAM, a4 TAKKC YCTHBIX OTBCTOB HAa IPAKTUYCCKUX 3aHATHAX.

OI.ICHO‘IHBIG cpeacTBa Ayl TCKYIIETO KOHTPOJIA YyCIIEBACMOCTH, HpOMG)KWO‘-IHOfI aTTeCTaluu 110
nuroraM OCBOCHHUA JUCIHHMITIIMHBI.

Buabl KoHTpOJIS
PaGouas mporpamMma mnpeanosnaraeT TEKyIIUi, MPOMEXYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
MIPOBEPOYHBIE MUCbMEHHBIE PA0OTHI IO TEMaM; 3K3aMeH.
[IpoBepouHble MHCbMEHHBIE pPAaOOTHI MPOBOIATCA BO BpeMs MPAKTHUECKUX 3aHATHH, 110 BOIpPOCAM M3
IIEpPEYHs BOIPOCOB ISl TOATOTOBKH K 3K3aMEHY (CM. HUXKE).

Metoauka ¢popMupOBaHHS Pe3yIbTHPYIOLIEH OLEHKHU
MuHUMalTbHOE KOJMYECTBO OalioB, KOTOPOE CTYIEHT MOXXET HaOpaTh B XOJle¢ M3Y4YEHHUsS Kypca s
TTOJTYYEHUS TIOJIOKUTEIIbHOM orleHKH, — 50; MakcumanbHoe — 100. bayutbl ckiaapIBaloTCs U3 CIEAYIONUX
MOKa3aTeseil: 3a peryspHble BBICTYIJICHUS HAa CEMHHAPCKUX 3aHATHIX — g0 20 0aminoB 3a Kaxablid
pyOex; 3a TecTupoBaHue — 10 15 6amIoB Ha Kaxa0H pyOeKHON KOHTPOJbHOIM; 10 30 6amioB Ha YCTHOM
OTBETE DK3aMCHa.
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Tekymnii KOHTPOJIb 3HAHWW MPOBOJMUTCS IYTEM OLIEHKH BBIIIOJIHEHUS MUCbMEHHBIX 3aJaHUU K
MIPAKTUIECKUM U J1a00paTOPHBIM 3aHATHSIM, & TAKKE YCTHBIX OTBETOB HA MPAKTUYCCKUX 3aHATHUSX.

OLieHOYHBIE CPEICTBA ISl TEKYIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOUHOW aTTECTALMH IO
UTOTaM OCBOCHUS JTUCIIUIIJIMHEI.

OlieHUBaHUE CTYACHTA B XOJAE TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH OCYILECTBISETCS MCXOIs W3
BBITIOJTHCHHS BCEX BUOB CAMOCTOSTEILHON pabOTHI.

Ilkana cooTBeTCTBUS NATHOAIBHON CHCTEMbI OLIEHHBAHUS € KOJIMYE€CTBOM HA0OPaHHBIX
02JUI0B 10 HTOraM TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Bux pabotsr KonmmgecTBO 0amioB, COOTHECEHHBIX ¢ oOIeit
OIIEHKOM MO BCEM BUJIaM BBITIOJTHEHHBIX Pa0OT:

0-3 — «HEYIOBIICTBOPUTEIHLHOY;

4-9 — «yZOBIETBOPUTEIBLHOY;

10-15 — «xoporo»;

16-20 — «oTauaHOY.

PabGora Ha mabOpaTOPHBIX 3aHATHUIX 0-10
(ycTHBIE ~ OTBETHI, YydYacTHE B  ONpOCE,
JiaJiore).

BrimonHeHne KOHTPOJIBHBIX 3a/laHUM, 0-10

cnavya opopMIIEHHBIX 1a00PaTOPHBIX PaOOT

Utoro tekymuii KOHTPOIIb 0-20

Pabouas mporpamma npexycMaTpuBaeT MPOBEACHHUE JEKIIMOHHBIX U JJAOOPAaTOPHBIX 3aHATUH, a
TaK)Ke CJeNyIoIIe BUAbI padoT: CaMOCTOSITENbHYIO paboTy CTYIEHTOB MO MOJATOTOBKE YCTHBIX JTOKJIAI0B
1 00CYKIEHH 10 TeMaM JUCIUILIMHEL - pabOTy B aKTUBHOM U MHTEPAaKTUBHOU (hopMax.

Pabouas nporpamma npeznonaaraeT TEKyIUH U IPOMEKYTOYHBINH KOHTPOJIb 3HAHUH.

@®opmbl padoThI: JEKIHH, YCTHBIE ONPOCHI, KOHTPOJbHbIE PabOThI, CaMOCTOSTENbHbIE PaOOTHI
(uTeHue nuTEpaTyphl, paboTa B OUOINOTEKE, AUCKYCCUN).

Buabl koHTpossi: TekyuMii (Ha J7a0OpaTOpPHBIX 3aHATUAX), MPOMEXKYTOUHBIH (MOIYJIBHOE
TECTUPOBAHUE), UTOTOBBIN (3a4eT B 6 ceMecTpe).

Tekyumuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBISAEMbIM MOHUTOPUHT YPOBHSI YCBOCHHSI 3HAHUN
u (GopMHpoBaHMS YMEHUI W HaBBIKOB B TEUEHHE CeMecTpa WM ydeOHOro rojaa. Tekylmuid KOHTpPOJb
3HAaHUH, YMEHUN U HaBBIKOB CTYJEHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayJUTOPHBIX) 3aHATHUH,
IIPOBOAMMBIX 10 PACIMCAHUIO.

dopMamMH _TEKYIIEro KOHTPOJS BBICTYHNAIOT Kopomkue (0o 15 mumn.) 3a0anus, BBIIOIHSIEMBIE
CTy/IEHTaMH{ B HayaJie JIEKIUHU C LEJIbI0 MPOBEPKH HAJMYUS 3HAHUHA, HEOOXOIUMBIX JUIsl YCBOEHHUS HOBOTO
MaTepHualia Wi B KOHIIE JIEKIUH JUIs BBIICHEHUS CTENIEHN YCBOCHHUSI M3JI0)KEHHOTI'O MaTeprana.

Texkymuil KOHTPOJIb 3HAHWK MPOBOJWUTCSA ITYTEM OLICHKH BBINOJHEHHs INMHCBMEHHBIX 3aJaHUN K
MPAKTUYECKUM 3aHATHSIM, a TAK)KE€ YCTHBIX OTBETOB Ha MPAKTUUYECKHUX 3aHATHUSAX.

PyOexHbIil KOHTpPOJIb OCYIIECTBIsIETCs MO Oojiee WM MEHEe CaMOCTOSATENbHBIM pas3feliaM —
y4eOHBIM MOJYJSIM Kypca M HPOBOJUTCS MO OKOHYAHWM M3Y4YEHMs Marepuasa MOAYyJs B 3apaHee
YCTaHOBJIEHHOE BPEMs.

PyGexxHbIi KOHTPOJIb MPOBOIUTCS C LENBI0 ONpPEAETIeHUs KaueCTBa YCBOGHUSI MaTepHajia y4eOHOro
MoayJis B 1lesioM. B TeyeHne cemecTpa NpoBOAUTCS JBa TAKUX KOHTPOJIBHBIX MEPOIIPHUSITUS MO rpaduKy.

ITpoBepka kadyecTBa yCBOCHMS 3HAHUI OCYHIECTBIISIETCA HE TOJBKO B YCTHOM, HO M B MMHUCbMEHHOU
dbopwme. IIpoBenenne pa3HbIX 10 GOpME U MO 00HEMY YCTHBIX UM MUCHbMEHHBIX PabOT AUCIUIUTHHUPYET
CTy/IeHTa, NaéT MPEenoJaBaTeNl0 OCHOBAHMS s OOBEKTUBHOM OIIEHKM 3HAHWN KaXKIOTO CTYICHTAa IpH
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BBIBEJICHUM CyMMapHOro Oaiia, Mo3BOJISIET CTYIEHTY NpPEACTAaBUTh YPOBEHb COOCTBEHHBIX 3HAHUH IO

MPEIMETY, YBHJIETh CBOM CUJIBHBIE U CJIA0BIE CTOPOHBI, YTOOBI YUECTh UX MPH MOATOTOBKE K 3aUeTy.
Buapl Tekyniero KOHTpoJis:

a) yCTHBIN (PPOHTATIBHBIN UM WHAWBUIYAIbHBIA OMPOC;

0) MUChbMEHHAsI CAaMOCTOSITEeIIbHAS padoTa;

B) YCTHOE MU3JIOKEHUE COJIEPKaHUs TPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;

I') YCTHOE BBICTYILIEHUE TI0 TEME O0CYXKACHHUS.

IIpoMeXyTOUHBEIN KOHTPOJIb

JucuuiuinHa pa3duTta Ha MOJIYJH, KOTOPBIE MPEACTABISIOT COOO0M JTOrMYeCKH 3aBEPIICHHBIC YaCcTH
pabodeil mporpamMmbl Kypca W SBISIOTCS TEM KOMIUIEKCOM 3HAHMA W YMEHUH, KOTOpBIC IMOJUICk,AT
KOHTPOJIIO.

KoHnTponb ocBoeHus: Moaysei BKIIIOYaeT B ce0sl BBHIIOJHEHUE MUCHMEHHBIX KOHTPOJIBHBIX padoT,
MPelyCMOTPEHHBIX paboyeil MporpaMMoil TUCIUTUIHHEIL.

B xoHue cemecTpa nmpoOBOJUTCA KOHTPOJIBHOE MEPOIPUSATHE, BKIKOYAKOLIEE KOHTPOJIb IOCIEAHETO
MOAYJIA JUIsl BCEX CTYACHTOB M KOHTPOJIb, KOTOPBIA HPOXOJAT 00S3aTENIbHO TE CTYJEHThI, KOTOpBIE
UMEIOT 33JJ0JKEHHOCTh 110 IPOIUIBIM MOAYJISIM, a TAKXKe T€, KTO JKeJIaeT yIy4ylIUTh CBOW PEUTHHT .

[IpoMexyTOUHBII KOHTPOJIb OCYILECTBISAETCS 110 OAIIIbHO-PEUTUHIOBON CUCTEME.

Metoauka ¢popMupoBaHus pe3yibTHPYIOLIEH OLEHKHU
HroroBas oneHKa CKIAAbIBACTCS KAaK CPEJHEB3BELICHHAs MO Pe3yJbTaTaM BCEX OIICHUBAEMBIX
paboT HA MPOTSHKCHUH CEMECTpa, Kya BXOJAT IMOCEIICHNE JISKIIMA U JIA0OPATOPHBIX 3aHSITHN, OTBETHI U
JIOTIOJTHCHUS Ha JIA0OPATOPHBIX 3aHATHSAX, KOHTPOJIBHBIE Pa0OThl (KOHTPOJIBHBIE CPE3bl IO HUTOTraM
MOJIYJIsST).

IIpoMesKyTOYHBIH KOHTPOJIb - HUTOrOBas OLICHKAa 3HAHUW CTYJIEHTAa, OCYUIECTBIAECTCS IO
HAKOMUTENbHON CHCTeMe CYMMHpPOBAaHUEM OalioB, MOJYUYEHHBIX B IMPOIECCE TEKYIIETO0 U PyOe HOTo
KOHTPOJIA.

®opmMa IPOMEKYTOUYHOIO KOHTPOJISI — IK3AMEH.

[IpoBenenune TEKymero U NpoOMEKYTOUHOTO KOHTPOJIA MO TUCIUIIMHE OCYIIECTBIISIETCS B COOTBETCTBUU
¢ Ionoxennem COI'Y !

BannabHasi CTPYKTYpPa OlleHKH

Dopma koHmpos Make. kox-
BO OaJII0B
Texy1as omeHKa CTyZICHTa B T€UCHUE |-8 HEIeIN COCTOUT U3: 20
* BrimoHeHus 3a/1aHUi HA IPAKTHYECKUX 3aHSATHIX 10
* BEImoTHEHNS TOMAITHUX 3aJaHuH 5
* CaMOCTOSITENBHBIX PaboT 5
1-s1 pyOerxHas nmucbMeHHas KOHTPOJIbHAsA paboTa 15
Texymas onieHka cryeHTa B TeueHue 10-15 Henenu cocTout us: 20
* BrinonHeHus 3a1aHuil Ha MPAKTUYECKUX 3aHATUSIX 10
¢ BrimoaHeHNs JOMAaNIHUX 3aJaHui 5
* CaMOCTOSITENbHBIX PAOOT )
2-51 pyOexHasi MMCbMEHHast KOHTPOJIbHas paboTa 15
Hroro 70

! TMonoxenue o TeKylleM KOHTPOJE YCIHEBAEMOCTH M HPOMEKYTOYHOH aTTecTaluu OOydalomuxcs MO 00pa3oBaTeIbHBIM
IporpaMMaM BBICIIET0 00pa3oBaHMs — MporpamMmaM OakaixaBpuara, Maructparypsl u cnenuanutera B COI'Y.(B mocnemnei
pemakmym ot 08.07.20 1. IIp.Ne 173)
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MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH 2

B xonie TexyIiero KOHTporst CTyAeHThI MOTyT Haopars 0-70 Gamios:

1 —s1 pyOexkHasI aTTeCTAIMA -MAKCHMAJIbHO 35 0a/1710B; U3 HUX:

Or 0 no 15 GamnoB (pyOexkHas arrecraisi) — TecTUpoBaHuEe B LeHTpe TectupoBanus COI'Y wmm
YKa3bIBa€TCS HCIOJIb3yeMasi MpU U3YYEHUM [aHHOM JUCHMIUIMHBI Qopma (mucbMeHHas palora,
KOJUJIOKBUYM, 3CCE€ U T.11.);

Or 0 no 20 OGammoB(TEeKyilas OIICHKAa) — aKTUBHAas paboTa 3a JaHHBIA TMEPUOJ HAa CEMHUHAPCKHUX
(IpaKTHYECKUX ) 3aHATHSIX

2-51 pyOeKHASI ATTECTAIMSA — MAKCHMAJILHO 35 0a//I0B; U3 HUX:

Ot 0 10 15 GamnoB(pyOekHas aTTecTanus) — TeCTUpOBaHue B 1ieHTpe TectupoBanus COI'Y;

Ot 0 10 20 6aw10B (TEKyIas OlleHKa)— aKTUBHAs padoTa 3a JaHHBINA MEPHOJ] HA CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATUIX

[IpoMekyTOYHBIN KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT nmoy4daet 0-30 6ayos.

CTyneHThl, TIOMYYHBINHE B XOJ€ TEKyIMEro W pyOoe:kHOTO KOHTpojis 50-56 6amioB aBTOMaTHYECKH
MOJIY4atoT «3a4eTy.

PesynbTupyromas orieHka ckiaabiBaeTcs no coorsercrBytomeit bPC gopmyre.

IIIkana uTOroBoi akageMuUYeCcKOM YCneBaeMoOCTH CTYACHTOB IO JTUCHUIIMHE

Cucrema ouenox COI'Y
Cymma GaoB Haspagme YurcnoBoi SKBUBAJICHT
86 - 100 OTIMYHO 5
71-85 XOpOIIIO 4
50-70 YZIOBJIETBOPUTEIILHO 3

le/lMepr BOIIPOCOB K NPAKTUHYCCKUM 3aHATUAM
Pa3znen «Xumuveckasi TEPMOAUHAMHUKA)

1. OcHOBHbIE MOHATUS XUMHYECKOW TEPMOJMHAMHUKH. TEpMHUHBI M TOHATUS: cucTeMa (OTKPBITas, 3aKpbITas,
W30JIMPOBAaHHAs, TOMOI'€HHAsl, TETEPOreHHast), COCTOSIHUE U CBOMCTBA CHCTEMBI.

2. TlepBblii 3aKOH TEPMOJMHAMHUKH, (QOPMYIHPOBKA, MaTEeMaTHUYECKOE BhIpaKeHHE. BHYTpeHHSS JHeprus,
SHTaNBNUs. BeipaxkeHnue |-ro 3akoHa AJIsi HF30TEPMHUUYECKOTO, U30XOPHOTO M N300apHOT0 TIPOIIECCOB.

3. TermoemkocTs. McTuHHAs, MOJISIpHAS TEIUIOEMKOCTb. M30X0pHas, n300apHas TEIIOEMKOCTb.

4. TermoBbie 3¢ ¢exThl. 3akoH ['ecca. 3aBHCUMOCTD TeTIOBOTO 3(dekra XUMUUECKON peakiui OT TeMIepaTypbl
(ypaBuenue Kupxroda).

5. Brruncnenune TemioBIX 3 PEeKToB XUMHYECKHUX peakiui. Kasopumerpus. TemioTsl pacTBOpeHHsT N HEHTpaIH3aLiH.

6. Bayrpennsist sneprus. Duransnus. TemnoBoi 3¢ dexT xumudeckoit peakiun. 3akoH ['ecca.

7. Bropoii 3akoH TepmomuHamuku. Dopmynuposka |l-ro 3akoHa TepMomMHaMUKU. DHTpomusi. 3aBUCHMOCTD
SHTPOINHU OT TeMIlepaTypbl. I3MEHEHUE SHTPONUH B HEKOTOPBIX IPOLECCaX.

8. Ompenenenre MOISPHOW MacChl PACTBOPEHHOTO BEHIECTBA KPHUOCKOIUYECKUM, 30YJLTHOCKOMMYECKAM WIIN
OCMOTHYECKUM METOJOM.

9. UneanbHble pacTBOPBL. 3aKOHBI WICATLHBIX pacTBopoB. OcMoc U ocMOTHYECKOe JiaBiieHue. 3akoH Bant-I'odda,
Payns. Ilonmxenne TemnepaTypsl 3aMep3aHns pacTBOpa (KPHOCKOTIHS).

10. Cunbable 3neKkTponuThl. OCOOEHHOCTH CBOWCTB CHIIBHBIX 3IEKTPoiuTOB. Koadduuuent akruHocTu. [lonstue
coJbBaTalH (TUAPATALIN) HOHOB.

2 B cootsercTBuu ¢ Ilosnoxenuem o BPC oneHuBanus 06y4aomuxcs 04HoMi GOpMEI 10 06pa30BaTeIbHBIM IIPOrPaMMaM
BBICIIET0 00pa3oBaHus — MporpaMMam OakanaBpuata u crienpanurera B @®I'6OY BO COT'Y (ot 05.03.2018 1., ip.Ne 47)
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Pazngen «uekTpoxumusi»

1. KonaykromeTrpuueckoe TUTpoBaHWE. THUTpoBaHHE CHUJIBHOM KHCIOTHI CHJIBHBIM OCHOBaHHEM. THUTpOBaHHE
c11a00¥ KUCIOTHI CUIIBHBIM OCHOBaHUEM.

2. DneKTpudecKasi MpoBOAUMOCTh pacTBOPOB. CKOPOCTH IBMKEHHS HOHOB. Y JIETIbHAS, YKBHBAJICHTHAS
MIPOBOJMMOCTD 3JIEKTPOJIUTOB U UX 3aBUCUMOCTh OT Pa3JIn4HbIX (PAKTOPOB.

3. TepMOXI/IMI/IH. Tennotsl O6pa30BaHI/IH 1 CropaHusd BCUICCTB. CTaH}IapTHLIe TCIIJIOBBIC 3(1)(1)6KTLI.

4. TepmoauHamMuuecKue MOTeHIMaNbl. OHeprus [ubbca u sHeprus [enpmronbua. Ypasuenue [mOOca-
I'enpMromnsoa.

5. YpaBHeHne M300aphl M H30XOPHl XUMHYECKON peakiui. BimstHre TeMepaTypsl Ha XUMUYeckoe paBHoBecre. CMeleHne
paBHoBecus (npuHiun Jle-IllaTense).

6. BTopoe HavaJio TCpMOJUHAMUKU. SHTpOHI/IH. HOCTyHaT IInanka. BerunciaeHus n3MeHeHU OHTPONHNHU B pa3JIMIHbIX
Hporeccax.

7. CaMOHpOI/BBOJ'H)HLIe 1 HCCAaMOIIPON3BOJIbHBIC ITPOLECCHI. KpI/ITepI/II/I CaMOITPOU3BOJIBHOCTU MIPOLICCCOB. YcaoBus
TEPMOJUHAMHNYCCKOT'O PaBHOBCCHUS.

8. YpaBHeHHE H30TEPMbI XUMUYECKOH peakimu. XUMUYECKOS PAaBHOBECHE B T€TEPOTrCHHBIX CHCTEMAX.

9. YPaBHeHI/Ie I/I306apI>I 1 U30XOPbI XAMHYECKON peaknuu. Bmusane TEMIICPATYPbl HA XUMHWYCCKOC PaBHOBECUC. CMCH.[GHI/IG
paBHoBecus (mpunIm Jle-1laTense).

10. OxBuBaseHTHAS ANEKTPUUECKAs! IPOBOAUMOCTD U 3aBUCHMOCTh €€ OT Pa3HbIX (DaKTOPOB.

11. T'oMoreHHBIC U reTeporeHHbIe cuctemsl. [IpaBuio ¢a3 ['nboca.

12. TepmoanHamuKa TanbBaHHMYECKOro 3jeMeHTa. OmpenencHHE IMOJHOW, CBOOOJHONW W CBS3aHHOW 3JHEPTHH
raJlbBaHUYECKOI0 JIEMEHTA.

13. OOparumbie u HeoOpaTuMbIe 3eKTpoabl. Kiaccudukamms oOpaTUMBIX 3JEKTPOAOB (IIEKTPOABI MEPBOTO
pona).

14. OnpenencHue >NEKTPUUECKOW MPOBOJMMOCTH pacTBOpoB. KoHaykTroMmeTpuueckas sueiika. OmnpenencHue
CTEIIEHH U KOHCTAHTBI IUCCOLMALIUH CIa00r0 3JIEKTPOJINTA 10 SIEKTPHUECKON MPOBOIUMOCTH PACTBOPA.

15. PaBHOBecHBIC 3JEKTPOAHBIE MPOLECCH U AICKTPOIBIKYILUE CHIIBL. DJIEKTPOJ, 3JIEKTPOAHBIM MOTEHIHAN U
3.71.C. JIEKTPOXUMHUUYECKOH 1EMH.

16. Teopuu BOZHUKHOBEHHS CKa4Ka MOTEHIAANA HAa TPAHUIE METaJUl — PacTBOP.

17. da3oBbie paBHOBECHS B OJHOKOMIIOHEHTHBIX CHCcTeMax. JluarpaMma COCTOSHHS CEpBI.

18. PaBHOBecHBIE IEKTPOAHBIC MPOIECCHl U AIEKTPOJABIKYIIHME CHlbl. OOpaTuMble ¥ HEOOPATHMBIE AJIEKTPOJIBL.
Knaccudukarus o0paTUMBIX JIEKTPOIOB (3JIEKTPOIBI BTOPOTO POJIa).

19. I'anbpBaHMYECKUil 21eMEHT. XUMHUECKHE U KOHLIEHTPALMOHHbIE rajlbBAHMYECKHE 3JIeMeHThl. O01ue
BBIPKECHUS Ul 3.11.C. TalbBAHUYECKOTO 3JIEMEHTA.

20. PaBHOBecue MexIy TBepZOH (a3oi W paciuiaBoM B OMHapHBIX cucTeMax. Tepmuueckuii aHanu3. uarpamma
COCTOSIHUSI OMHAPHBIX CUCTEM C 3BTEKTHKOH. [IpaBuio prryara.

21. TlonmxeHne TeMIepaTypsl 3aMep3aHus pactBopa. Kprnockonwst. [1oBbIIIeHIE TeMITepaTyphl KHTICHHS PacTBOpA.
36ymuockomusi. Ocmoc. M30ToOHHYECKHE pacTBOPEI.

22. ®da3oBbIe PaBHOBECHA B OTHOKOMIIOHECHTHBIX CUCTEMAX. III/IanaMMa COCTOSAHHUS BOIBI.

Pa311e.11 «XuMHYeCKasi KHHETHKA»

1. OcHoBHBIE MOHATHSA M MOCTYJIAaThl (OpMaTbHON KHHETHKH. lIpsimMas m oOpaTHasi KUHETHUECKHE 3adaqH.
[TapameTpsl KHHETUYECKHUX YPAaBHEHUI.

2. MonekynspHOCTh M TIOPSJIOK peakii. MeTobl onpeieieHus MopsiiKa peakiuy. Peakiiuu nepeMeHHOro
nopsika (IPUBECTH IPUMEPHI).

3. VYpasuenue Appenuyca. CriocoObl OmpeliesieHs] ONBITHON SHEPTHU aKTHBAIMHU, U €€ CBS3b C SHEPTUSAMHU
AKTUBAIIUH 3JIEMEHTAPHBIX MTPOIECCOB.

4. KunHernueckoe omnMcaHHE HEOOpaTHMBIX pEaKkIMi IEepBOrO MOpPsAKa B 3aKpBITHIX cuUcTeMax. Bpems
MOJTYTIPEBPALLEHUS U CPETHEE BPEMS JKU3HHU UCXOIHBIX MOJIEKYJI.

5. OOpaTtumast peaknus IEpPBOTO TMOPSIKA U OTPEICIICHIE €€ KHHETHUECKUX mapamMeTpoB. CKOPOCTh peaKIIiH
1 XUMHUYECKOE CPOJICTBO.

6. HeoOpartumble peakuyy HyJEBOIO M BTOPOTO MOPSAKOB, ONPEAEICHNE KOHCTAHTBI CKOPOCTH M3 OIBITHBIX
TaHHBIX. ABTOKaTalnWTHYecKass peaknus. Bpems momynpeBpamieHusi (MIpH OJUHAKOBBIX KOHIIEHTPAIHAX
KOMITOHCHTOB).

7. HeoOpatumble moOcCneOBaTeNbHBIE pPEaKUH IEPBOro MOpsaKa (TOYHOE M NPUOIMKEHHOE PpeIleHHS
KMHETHYEeCKOH 3a/1aun). MeTo]] KBa3UCTAIMOHAPHBIX KOHLEHTPAUi 1 001aCTh €ro MPUMEHEHHSI.
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10.
11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

MerToabl KBa3UCTallMOHAPHBIX M KBa3UPaBHOBECHBIX KOHIEHTPALUil B XMMUYECKOM KMHETHKE (Ha J1r000M
TIpuMepe).

VYpaBaeHue Muxasnuca-MenteH. OmnpeneneHne ero KMHETHYECKHUX NapaMeTpOB W3 OIBITHBIX JaHHBIX.
ComnocraBnenue co cxeMoil JIanrmropa-XuHIIEIbBY/1a B TETEPOr€HHOM KaTaln3e.

Kuneruka (pepMeHTaTUBHBIX pEaKUi C KOHKYPEHTHBIM UHI'MOUPOBAHUEM.

HepaseerBnennsle nennele peakuud. CKOpPOCTh TEMHOBOM M (POTOXMMHUECKOH peakuuu oO0pa3oBaHUS
HBr. YpaBuenue boagenmreiina-JIunaa.

BbIBOA KHMHETHYECKOTrO0 YpaBHEHMs AJISl PAa3BETBICHHBIX LETIHBIX PEAKLUUM M €ro aHaiu3 (Ha NpuMepe
TOpEHUs BOAOpoaa). MeTos «monycTaloHapHbIX» KOHIeHTpanuii CeMeHOBa.

Pa3BeTBneHHBIE IIETIHBIE PEAKIMM: MOJYOCTPOB BOCIUIAMEHEHUS W MPUYUHBI TOSBICHHS HECKOJIBKUX
mpenenoB BociulaMeHeHus. IlomojkeHue mnepBOro mpeaena BOCIUIAMEHEHHMs [JIsI CMECH BOAOPOAA C
KHCIIOPOJOM.

[lonoxenne BTOpOro npejena BocniaaMeHeHus A peakuuu Hy + Oo.

CKopocTH peakiuil B OTKpBITBIX CHCT€Max. YpaBHEHHE JUIs CTAlIOHApPHOM CKOPOCTH pEakIuu B
peakTopax HACATBHOIO CMEIICHUS M HICAIBHOrO BBITECHEHHS. CKOPOCTH pEakIM MEPBOro MopsAakKa B
peakTope uAeampHOTO cMemeHust (HeoOpaTmmas u oOparuMmas peakiusi). OmnpeneneHne KOHCTaHT
CKOpPOCTH IO CTAI[MOHAPHBIM KOHIEHTPAIUSAM UCXOJHOTO BEIIeCTBA U MPOIYKTa PEAKIIH.

Hcnonb3oBanne aanabaTUuecKoro MPUOMMKEHUS Uil ONMCAHWS XUMHUYECKOM peaklIMyd YacTHIL:
MTOBEPXHOCTh MOTEHIMAIBHON 3HEPTUH, IyTh PEAKLUHU, SHEPTHS AKTHUBALHN.

Teopust akTHBHPOBAHHOTO KOMIUIEKCA M CTaTHCTUYECKHI BBIBOJ OCHOBHOIO ypaBHEHHs. B3anMocBs3b
ONBITHOW Y UICTUHHOM YHEPTUM aKTUBALUU.

TepMoarHaMUYECKHI aCIIEKT TEOPUHU AKTHBUPOBAHHOI'O KOMIUIEKca. Peakuuu B pacTBopax. YpaBHEHUE
bpencrena-beeppyma.

Teopus akTUBHBIX coyaapeHuil. YpasHenue Tpayrua—IJIbrouca.

[IprMeneHune Teopun aKTUBHBIX COYAAPCHUN K OMMONEKYIISIPHBIM PEAKLIUSIM.

Hcnonp3oBaHue TEOpUM aKTHBHPOBAHHOIO KOMIUIEKCA IJISI OLEHKH CTEPHUYECKOTO MHOXKHTENS TEOPHH
AKTHBHBIX COYAAPEHUI.

WnTeprniperaniiss NpeAdKCIIOHEHIUATBHOIO MHOMHUTENIA B CTAaTUCTUYECKOM M TEPMOJWHAMHUYECKOM
acrHeKkTax TEOPUH aKTHBUPOBAHHOTO KOMIUIEKCA. DHTPONHSI aKTHBALIUH.

MonoMmoneKyIspHbIE PeaKlUU U UX OMUCAHKE B TEOPUU aKTUBHPOBAHHOI'O KOMIUIEKCA (B CTATUCTUYECKOM
Y TEPMOJIMHAMHYECKOM aCIeKTax).

Kunerndyeckne ocoOEHHOCTH MOHOMOJEKYIApHbIX peakuuid. [Ipumenenue Teopum coynapeHuil. Cxema
JIunpgemana. IlonpaBka XuHieabByaa.

Peakiun B pactBopax. YpaBHeHne CMOIYXOBCKOTO U €ro NMPUMEHEHHE B KHHETHKE OWMOJEKYISIPHBIX
peaKLuii.

Kunerndyeckne xapakTepHCTHUKH diIeMEHTapHBIX npoueccoB (oroxumuu. [lpunmun Ppanka-Konmona.
dusnyeckre ¥ XUMHYECKHE CBOMCTBA MOJIEKYJ B JJIEKTPOHHO-BO30YKIEHHOM COCTOSIHUM. DKCHMEPHI U
JKCHUIIIEKCHI.

3akonbl ¢oroxumuu (3akoHbl byre-JlamGepra-bepa, Banut-l'odda, Oitnmreiina). KBaHTOBBIH BBIXO.
«Kiterounniit a¢pex». Kuneruueckas cxema Illtepua-Dosbmepa. MHOrO)OTOHHOE MOTJIOICHHE.
OcHOBHBIE TOHATHSI W KiIacCH(QUKAIMA B KaTajlu3e: TEeTEPOreHHBI W TOMOTCHHBIH KaTaiwus,
(epMeHTAaTHUBHBIN KaTaln3, aBTOKATaJIN3, aKTUBHOCTh U CEJIEKTHBHOCTH KaTaJM3aTOPOB, YHCIO 00OPOTOB
(TOF u TON). Katanu3 Ha HaHOYACTHUIIAX.

MexaHn3Mbl KUCIIOTHO-OCHOBHBIX KATAIUTHYECKUX peakiui W WX Kiaccudukanus. Lleomutsl u ux
cBoiicTBa. TBepbIe KUCIOTHI KaK KaTalu3aTopsbI.

Kunernka peakuuii crienuduyeckoro KHCIOTHOTO KaTaju3a. MeXaHW3Mbl M JIMMUTHPYIOUIHE CTaluH.
OynkIusa kucioTHocTr ['ammerta. CymepKUCIOTH.

KuneTtnka peakmuii OOIEro KHCJIOTHOTO W OOIIEr0 OCHOBHOTO KaTaim3a. MeXaHW3MBl PEakiuid u
JIUMUTHPYIOINE CTaJuH Mpoliecca. Y paBHeHNE bpeHcrena u ero ananms.

KoppensimonHsle COOTHOIIEHUS MEXIYy KWHETHYECKHMMH W TEPMOJUHAMHYECKMMH IapamMeTpamu B
katanmze. YpaBHeHnus bpéuctaena. Ypasuenune Cemenona-Iloistan 151 paquKambHBIX PEaKITni.

Kunernka Jlourmropa-XuHIIENbBYAa Ul pPEAKIMM Ha OAHOPOAHOM IOBEPXHOCTH KaTalu3aropa.
Oco0eHHOCTH KMHETHKH U 3allUCH KOHCTaHTHI paBHOBECHS B aJICOPOLIMOHHOM cjioe (00Iui ciyyvai).
KuneTnka reTeporeHHO-KaTaluTUYEeCKUX peaknuid ¢ JupQGy3MOHHBIMH OTpaHUYEHUSIMU. BHemrHsis
muddyzus.

Kunernka xaTanuTuieckux peakuuii Bo BHyTpeHHEH nuddy3uoHHON obnactu. PemeHne KMHETHUECKON
3aauu 3enpaoBuya-Tuie 11 HeoOpaTUMOM peakluy EpBOro MOpsiKa.
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Paznen «HepaBHOBemme AJICKTPOXUMHUYECCKHUE (3ﬂeKTpOZlHLle) nmpoueccobn

1. DJNEeKTPONIUTUYECKAs] TUCCOLMAIMS: SKCIEPUMEHTANbHBIE MPOSBICHUS M  KOJUYECTBEHHBIE
cooTHomeHus. [IpuYnHBI yCTOHYMBOCTH HOHOB B pacTBOPax AMEKTPOIUTOB. Monens bopHa.

2. Teopust cuinbHBIX 3MeKTponTOB JleOas-XrokKkens: MpHONMKEHUSI MOJICIIM MOHHOW aTtMoc(epsl,
3aBHCUMOCTb PajJilyca HOHHOU aTMoc(epsbl OT MPUPOIBI PACTBOPUTENS U DIIEKTPOIIHTA.

3. IlepBoe m BTOpOe mpuOMIKEeHHS Teopun JleGas-XIOKKens I pacdeTa CpPeJHEr0 HOHHOTO
Ko3pduimeHnTa axKTHBHOCTH: TIIpelelbl NPUMEHMMOCTH M IpuUpoja HaON0JaeMbIX OTKIOHEHHH OT
9KCIIEpPUMEHTA.

4. VYaenpHas W SKBUBAJIEHTHAs 3JICKTPONPOBOIHOCTH 3JEKTPOIUTOB. [lOIBIKHOCTH OTAEIBHBIX
HMOHOB. OMmuprudeckuii 3akoH Konbpayiia u ero obocHoBaane OH3arepom.

5. Umncna nepeHoca, HOHHBIE 3JIEKTPOIPOBOJHOCTH, MOABUKHOCTH M KOdQPHUUIMEHTH quddy3un, nx
3aBHCUMOCTH OT KOHILIEHTPAIIUU PacTBOpa.

6. 3aBHCHUMOCTD 3KBHBAJICHTHON JIEKTPOIPOBOAHOCTH OT TEMIIEPATyphl, IPUPOABI PACTBOPUTEIIS U
KOHIIGHTpaIK pacTBopa. Y paBHenue OH3arepa.

7. [poneccer muddy3nu U MUrpauuu B pactBopax snekrposnToB. @opmyna HepHera-DitHmTeliHa.
Juddy3noHHBI TOTEHITHAI Ha TPAHUIIE IBYX PACTBOPOB.

8. PasHocty moTeHUMANOB B ANEKTpoxuMHUUeckux cuctemax. lloreHumansl Bonbra u T'anbBanu.
IToBepXHOCTHBIN MOTEHLIHAI.

9. DNEeKTPOXUMHUYECKUI MOTEHIMAN. Y CIOBHS PAaBHOBECHS] HA TPaHHMIIE DJIEKTPOJa C PaCTBOPOM H B
3IEKTPOXUMUYECKOH lenu. Y paBHeHue HepHcTa.

10. CrangapTHble 3JEKTpOoAHbIE MoTeHIHa bl Pacuer DJIC ¢ mOMOIIBIO TaOIWI[ CTaHIAPTHBIX
noteHuuanos. Jluarpammel [1yp0s.

11. Knaccudukamms 37eKTpoI0B 1 SIEKTPOXUMHUIECKHX TIETICH.

12. VYpasuenune [ no6ca-I enpMromnpia v ero NpuMeHeHHE K AIIEKTPOXUMHYECKAM CHCTEMaM.

13. Onpenenenune meroaoM DJIC sneprun ['n00ca, SHTATBINKM U SHTPOIIUU XUMUYESCKON PEaKIIHH.

14. Omnpenenenne merogoM JJIC koaddummentoB axtuBHOCcTH, pH pacTtBopa, mTpom3BeneHHHA
PacTBOPUMOCTH, KOHCTAHT YCTOHUMBOCTH KOMIICKCHBIX COEINHEHUH.

15. OnexTpoKanwIsipHble sBIeHHA. OCHOBHOE ypaBHEHHE OJIIEKTPOKAMWUIIPHOCTH U ypaBHEHHE

Jlnmmmana IJid UACAaJIbHO  MOJIAPU3YEMOI'0  JJICKTpOAaA. HOTCHHI/IEU'I HYJIEBOI'0 3apsia. 3aBUCHUMOCTh
MOBCPXHOCTHOI'O HATSKCHHA OT IMOTCHHHATIA B pPACTBOPAX I[MOBCPXHOCTHO-AKTUBHBIX W IMOBCPXHOCTHO-
HCAKTUBHBIX JJICKTPOJIMTOB.

16. MojenpHble TpPEACTABICHUS O CTPOCHHM 3apsDKeHHOM Mek(daszHoW rpaHUmbl  (MojeH
I'enemroneima, 'yu-Hanmena, Llltepra u ['pama).

17. Tpu ocHOBHBIX ypaBHeHHs IW(GGY3MOHHOM KHHETHKH. Bpamaromuiics TUCKOBBIA 3IIEKTPOL:
3aBHCHUMOCTH CKOPOCTH AJIEKTPOIHOTO MPOIIecca OT YaCTOTHI BPAICHUS B YCIOBUSIX CTallMOHAPHOW AU dy3un.

18. [onsiporpadusi:  cymHOCTH MeETONa, YpaBHEHHE HOISIPOrpadMuecKold BOJNHBL Y paBHEHHE
NnpkoBHYa A1 PTYTHOTO KaaroIero 3JIeKTPoa.

19. JlumuTHupyromue CcTaiud B JJIEKTPOXMMHUYECKHMX peakuusx. YpaBHeHue bartnepa-®osbmepa u
ypaBHeHHe Tadens: 3aBUCHMOCTb CKOPOCTH 3JIEKTPOIHOTO IIpoliecca OT MoTeHuana. Tok oOMeHa.

20. Teopuss 3amemneHHoro  paspszpa: lIpudyWHBI  BO3HMKHOBEHMS  MHHHMYMOB TOKa  Ha

MOJIAPU3AlMOHHBIX KPUBBIX BOCCTAHOBJICHHWSA aHHMOHOB Ha OTpULATCIBHO SapHX(CHHOﬁ IOBEPXHOCTH.
HOHHpI/ISaHI/IOHHBIe KPHBLIC JId pEXUMa CMEIIaHHON KHHETHUKH.

21. BHCKTPOXI/IMI/I"IGCKI/IG mpouccChl, IMPOTCKAOIINWE TMPHU KOPPO3MKU METAJUIOB!: CTaLIHOHapHLIfI
NMOTCHIIMAJI U TOK CaMOPAaCTBOPCHHUA METAJLJIa. MCTO,Z[LI 3alIUThl METAJUIOB OT KOPPO3UU.
22. XUMHUUEeCKEe WCTOYHHKH TOKa. TepMOJII/IHaMI/I‘IeCKI/Ie N KHHCTHYCCKHC AaCIICKThlI HX pa6OTI)I.

ITpuunHbl camopaspsizia.
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HpnMeprle 3aJa4M K 3K3aMEHYy 0 JUCHUIIJINHE «Puznueckass XuMHs»
Tunossle 3axa4n k paszgeny «Tepmogunamuka»

1. Tlo panHBIM TaOMUIBI paccyUTaTh W3MEHEHHE TepMoauHaMmuueckux ¢yHkuuit AH, AF, AS B peakuum,
IPOTEKAONIEeH B raJIbBAHMYECKOM DJIEMEHTE.
Peaxius T°C D.1.c.,B (dE/dT),,B/rpan

Pb + PbO; +2H,S0,; =PbSO4 +2H,0 25,0 2,04 1,36:10°3
2. BpmuucIuTh MaKCHMABbHYIO pa0oTy oOpaTHMOW peakluH, BBIpa3uB €€ B JDKOYISX U KaJOPHsX,
nporekaromieit B anemente: Cu|Zn|1u ZnSO4|| 11 CuSO;|Cu. Cranaapthast 3.1.c. paBHa 1,1 B.
3. OnpesieuTh KOHCTaHTy PaBHOBECHS PEAaKIUH, TpoTekaromeil npu 25°C B snemente Zn|Zn?* (a =1)||Cu?*
(a=1)| Cu. D.a.c. mannoro snemenTa pasna 1,1 B.
4. Beraucnuth 3.71.C. Iemu:

Ag|0,1 M AgNOs || 0,01 M AgNO3s | Ag

npu 25°C. DxBHUBaJieHTHAas 3JieKTponpoBoaHocTh pactBopa 0,1 M AgNO; paBna 10,93, a pacteopa 0,01 M
AgNO;pasna 12,53 Cvm-M*M0mb ™. (Cron = 0t Cpacrsopa; 00 = A/ As).
5. PaccunTarth KOHCTaHTY paBHOBecus peakuuu: ZnSOs4 + Cd = CdSOs + Zn. CraHmapTHBIH MOTEHIHMAT

Zn|Zn? pasen -0,762 B, a Cd|Cd?" = -0,40B. (IgK :On(.)igg)

6. Paccuurars 3.1.C. SIEMEHTa, COCTABIEHHOTO M3 IOJIy3IeMeHTOB: ZN|Zn?" (aktuBHOCTL ZN?* paBHa 0,02) u
Cu|Cu?" (akTuBHOCTL CU?* paBHa 0,3), ecim E° (Cu|Cu?") = 0,373 B; E° (Zn|Zn?") paBna -0,673 B.

7. Cocyn aiist onpesieieHusl 3IeKTponpoBoaHocTH, HaronHeHHbIH pactBopoM KCl ¢ ¢(KCl) = 0,02 mons/n mpu
20°C, mokaseiBaeT conpotuBienue 82,4 Om, a HanomHeHHBIH pacTBopoM K2SO4 ¢ C(1/2 K2SO4) = 0,005 moms/n
- 326 OM. BBIuCIATh TOCTOSTHHYIO COCYIa U MOJISIPHYIO JIEKTPOIPOBOTHOCTE pacTBopa K2SO4.

8. Boruuciuth (Ao) A1 YKCYCHOM KHCIOTHI, €Cii A, it HCl, KCl u CH3COOK cOOTBETCTBEHHO paBHBI
380-10%, 130-104, 100-10* Cm-m2%/monb npu 18°C.

9. Temmotel oOpaszoBanus cneayrommx coeauaeHnit CoHz, CO. m HoO(k) cooTBeTCTBEHHO paBHBI 226,8; -
393,5; -285,8 kJIx/Mounb. OnpenenuTb CKOIBKO Teria BhIISIUTCS pu cropanuu 5 moineit CoHo.

10. Paccuutarh TemnoBoi > ¢deKT peakuuu MpH CTaHJAPTHBIX ycioBusix (298 K, naBieHue mocTosiHHOE U
paBHO 1 aT™M), eclii M3BECTHBI TEIUIOTHI CTOPAHUsI yYACTHUKOB PEAKLINU:

C2HsOH(x) + CH3COOH(x) = CH3COOC,Hs(x) + H20(x),

AH.° CoHsOH(x) = -1370,68 x/Ix/Monb,

AH.° CH3COOH(x) = -874,58 xJIx/Moib;

AH° CH3COOC;Hs(x) = -2246,39 kJI/MOIb;

AH:°H,0(x) = 0.

11. OnpesienuTe N3MeHEHNE BHYTPEHHEH >Hepruu npu u3obapudeckom (1,013-10° #/u?) ucnapernn 100 2 Boxs!
opu 150°C, ecnum oObemMoM KHAKOW Boabl mnpeHeOpeub. Temnora wucmapeHus Boasl npu  150°C
paBna 2112,66 oorc/e.

12. Onpenenure U3MEeHEHNE BHYTPEHHEH SHEPTUU TIPU H300apuyeckoM ucnapeHud 10 2 STHI0BOro cupTa npu
temmneparype kunenus (78°C), ecnu Temiora ucnapeHus cuupTa pasHa 922,77 oowc/e. O6bEMOM KUAKOCTH
npeHedpeys.

13. Kakoe KoiM4ecTBO TEIIOThI HEOOXOUMO I U30Xopuueckoro HarpeBanus 10 2 azota ot 10 q0 20°C?

14. OnpHoaToMHBIN Ta3 B KoiaudecTBe 5 .1 (YCIOBHUS HOpMabHBIE) HarpeBaioT a0 600°C mpu MOCTOSHHOM
oobeMe. KakoBbl 3HaUCHMSI KOHEYHOT'O AABJICHUS M KOJIMYECTBA 3aTPAYCHHON TEIUIOTHI?

15. Kakoe KOIM4ecTBO Teruia BBLACTUTCS MPU M30TepMUYecKOoM cxaTuu 10 J1 uaeasbHOro rasa, B3SITOrO MPHU
27°C 1 HOpMaJIbLHOM aTMOc(EepHOM JaBIICHHH, €CITi 00beM ero yMeHbImutes B 10 paz?

16. Haiitn n3mMenenne BHyTpeHHeH sHeprun npu ucnapernu 100 e Bogs!l npu 20°C, gomyckasi, 9YTo napbl BOJBI
MOJUMHSIOTCS 3aKOHAM HJI€AJIbHBIX T'a30B M YTO 00BEM KHJIKOCTH HE3HAYUTEIICH 10 CPABHEHHIO C 00BEMOM
napa. YaenabHas TeIioTa napoodpa3oanus Bojabl paBHa 2451 JIxk.
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Tunosble 3a1a4M K pazaeiny «XUMHYeCKasi KHHETHKA)

1. Bzaumogeiicteue okcuaa yriepoaa (I1) ¢ xmopom Beipakaercs ypaBaenueM: CO+Cl,«»COCI,. Konnentparus
okcuaa yriepona (I1) pasua 0,3 momns/i1, a xmopa — 0,2 mMonb/n. Kak W3MEHUTCSI CKOPOCTH MPSIMON peaKluy, eCIH
YBEIMYUTHh KOHIEeHTparuio okcuna yriepoga (1) mo 1,2 monb/n, a xoHmeHTpammio xmopa — 1o 0,6 Momb/i.
CuuTatk, 4TO peakiys BTOPOro MOPsIKa.

2. Cxopocts peaknnn A+2B mpu [A]=0,5 mons/nm u [B]=0,6 mons/n paBHa 0,018 Monb/1. Berauciants KOHCTaHTY
CKOPOCTH PEAKIIUH, CUNTASI, YTO PEAKIINS TPETHETO MOPSIIKA.

3. Ompenenuth TOPSIOK PEAKIUM OMBUICHUS YKCYCHOMETHUJIOBOTO 3(HUpa IIECIOYBbI0 Ha OCHOBE CIICIYOIIUX
JTAHHBIX:

Bpewms, mun 3 5 10 25
Konm.  pacteopa  NaOH, | 0,00740 0,00634 0,00464 0,00254
MOIB/T

Hcxonnple KOHIEHTpALUK IeT04YH U 3(upa oJuHaKoBbl 1 paBHbI 0,01 Monb/1.

4. BBIYMCINMTH, BO CKOJBKO pa3 YBEIMYUTCS CKOPOCTh PEAKIMH HpH IOBBINICHMH TemmepaTypsl Ha 150°C,
MIPUHUMAs TEMIIEPAaTYPHbIN KO3()(UIIMEHT CKOPOCTH PEaKLK PaBHBIM 2.

5. Ilpu KaKoii TemmepaType 3aKOHUMTCS HeKoTopas peakuus 3a 0,5 muH, ecu ipu 70°C ona 3axanuuBaercs 3a 40
muH? TeMmepatypHbIid KOAQGUITMEHT peakiny paBeH 2,3.

6. J111s peakuu OMBUIEHHUS YKCYCHOITHIOBOTO 3(Hpa IIPpU GOJIBIIOM H30BITKE BOBI KOHCTaHTa ckopocTH mpu 20°C
pasna 0,00099 mun, a npu 40°C ee Benmuuuna cocrasnser 0,00439 mun. Onpenenure HEPTUI0 AKTUBALUU H
KOHCTaHTy CKOpocTH peakiuu ripu 30°C.

7. Ckopocts o6pasoBarus NO B peakuum 2NOBr ; —2NO) +Bry) paBna 1,6:10* mons-nt-c?t. Yemy pasna
CKOPOCTh PEaKIMK U CKOPOCTh pacxoaoBanus NOBr?

8. B mexoropoil peakuum nenoro mopsaka NA—B konmentpamus mcxomHoro Bemectsa 0,5 Monb-1! Gbiia
JOCTUTHYTa 3a 4 MHH NPH HAYaJIbHON KOHIIEHTpamud 1 MOJNb I M 3a 5 MMH NpHM HayaabHOW KOHIEHTpAlUH 2
MOJIb L, Y CTaHOBHTE TIOPANOK PEAKIINH.

9. [Tonk3ysick ypaBHeHUEM AppeHHyca, OLIEHUTE, IIPH KaKUX TeMIIEpaTypax W SHEPrHAX aKTUBAIMU CIIPABEJIUBO
npasuio Baat-I'odda.

10. Peaxius nepsoro nopsiaka npu temmneparype 70°C 3aBepmiaercs na 40% 3a 60 mun. [Ipu kakoil Temmneparype
peaknus 3asepmuTces Ha 80% 3a 120 MuH, eciu SHEpPrys akTHBaMu paBHa 60 kJIk-Mons™?

11. CkopocTh GaKTEpHAILHOTO T'MAPOJIM3a MBIIIL PHI0 yABaMBAaeTCsA NpU mepexoje oT Temmeparyphl -1,1°C k
temnepatype +2,2°C. OlieHUTe SHEPIUIO AKTUBALMK JTOM PEAKIINH.

12. Jins oOpaTuMoii peakiiuu epBoro mopsiKa:

xoHcTanTa paBHoBecHst K = 8, a ki = 0,4 ¢1. Beruuciure Bpems, npH KOTOPOM KOHLEHTPAaLMU BelmecTB A u B
CTaHyT paBHBIMH, €CIIM HaualbHas KOHIIEHTpalus BeniecTsa B pasna 0.
13. B napanenbHbIX peakysax epPBOro nopsaxa
ki B
7

%D

BBIXOJ1 BemiecTBa B paBen 63%, a Bpems nipeBpaiienust A Ha 1/3 paBao 7 munytam. Haiinure Ky u Ko.
14. B cucreme npoTEKaloT JIBE MapajuleIbHbIE PEaKIu:

A

A + 2B — mpoaykrsl (K1),
A + 2C — nponykrtsl (K2).

Otnomerne K1 / k; = 5. Hawaneable koHieHTpannu BemecTe B m C omuHakoBel. K MomeHTy Bpemenm t
npopearuposaio 50% Bemecta B. Kakas gacts BemecTBa C mpopearmponaia K 3TOMy MOMEHTY?
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IIpumep nadopaTopHbIX 3aHATHI (5 cemecTp)
Padora 1. OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUS COJIU. ONIPEJAEJIEHUE TEITIJIOTbI
OBPA30OBAHUSA KPUCTAJJVIOTUAPATA

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

[lpu pacTBopeHMH cONM B BOJE, TaK K€ KaKk W MpH JIPYrHX H3MEHEHHUSX COCTOSHHS BEILIECTBa,
HabmromaeTcs MO0 MOToNIeHHe, TH00 BhIACICHHE TEIUIOTH. M3ydeHneM TemnoBeix 3G ¢GEeKTOB, MPOUCXOISIINX C
BEIIECTBAMH, 3aHUMAETCS Hayka TepMOXuUMHS. B ocHOBe TepMoxumum JEeXUT OTKpHITHIA B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, cOTIacHO KOTOPOMY Meni080lU dggexm peakyuy 3a8uUcum moabKO Om HAYATbHO20 U KOHEYHO20
COCMOANULL Peasupyrowux 6ewecms U He 3a8UCUm Om Mo20, Kakum nymem OHU nepeutiu om 00HO20 COCTOSHUS K
Opyeomy. 3akoH ['ecca sBIse€TCS BIIOJNIHE CTPOTHM TOJIBKO JUISI TIPOIIECCOB, MPOTEKAIOMIMX IPH TOCTOSHHOM
JABJICHUU (B 9TOM CITy4ae TeTutoBor 3 eKT paBeH AH 3HTANBINA) WM TPY TOCTOSTHHOM 00beMe (TOrJa TeTuIoBOoit
s ekt Oynmer paBer Q). 3mech u B cienyrolneld padoTe Mbl OyJieM pacCMaTpUBaTh TEIIOBBIC 3PQEKTHI MPU
IMOCTOSSHHOM 00beMe Q.

[Tpr momMomy 3TOro 3aKOHA MOYKHO PACCUYHMTATH BEIMYUHY TEIUIOBOTO 3¢ (eKTa MpeBpalleHns BEIIecTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOI'O MPSMOro u3MepeHus. Hampumep, npu nomoIu npsiMoro M3MepeHus
TPYAHO ONpPENENUTh TOYHO BEITMUUHY TEIUIOTHI 00pa30BaHMsl KPUCTAJUIOTHAPATOB, TAK KaK PeaKmusi 0Opa3oBaHUsI
KPUCTAIUIOTHIPATOB W3 OE3BOJHOTO TBEPIOTO BEIIECTBA M BOJBI HIET OBICTPO TOJNBKO BHA4Yane, MOKa HE
MPOpPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPHCTAJUTMKOB OE3BOJHOTO BEIISCTBA, a 3aTEM PEaKIHsi CHIILHO
3aMeIIsieTCs U JIONT0 He 3aKkaHuuBaeTcs. Kpome Toro, mpormecc OCIOKHSETCS PacTBOPCHUEM BEILECTBA B BOJIE.
OpHako TpW TOMOIIM OCHOBHOTO 3aKOHa TEPMOXHMHH MOXKHO OIpPENeINTh TEIIoTy 0Opa30BaHUs
KpUCTAIUIOTHIpATa, €CIH M3MEPHUTh TEeIDIOTY pPacTBOPEHHUS OEe3BOMHON COMM W TEIUIOTY PacTBOPEHHS
Kpucrajjioruapara u u3 HCpBOP'I BCJIMYHUHBI BbIYCCTh BTOp}/IO:

Q = QGCBB - QKpMCT- (1)

[Ipu pacTBOpeHHHU COM B BOZIE IMMPOTEKAIOT OJTHOBPEMEHHO JIBa ITPOIIEcca:

1) paspylieHue KpUCTAIIMYECKON peIIeTKd BeIlecTBA M JUCCOLMAIMS MOJIEKYJ Ha HOHBI, NMPH 3TOM

MNPOUCXOAUT NOIJIOUNICHUEC TCIIJIOTHI B KOJIUYCCTBC, pPABHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTIPEIEIEHHOE KOIMYECTBO TEIIOTHI, paBHOE Q2.
TemoTa pacTBOPEHUs CONU paBHA anreOpandeckoil CyMme TeIoBbIX AP PEKTOB 3THX JIBYX IPOLECCOB:
Qpacm = Qz +Q1'

ITosToMy BemiecTBa, 0OMafaroIe NPOYHOH KPUCTAUIMYECKOH PElIeTKON U c1abo THIpaTHPYOLINEcs B
pacTBope, pacTBOPSIIOTCS C TOTJIONIEHHEM TeIUIOTHI. BelecTBa ke ¢ HEMPOYHOH KPHCTAIUIMYECKOH peleTKoH,
o0pasyrollue B PacTBOPE CHIIBHO THAPATHPOBAHHBIE HMOHBI, HAPUMEDP WOHBI BOJAOPOJIA WM THIAPOKCH]-HOHEI,
PacTBOPSIOTCS C BBIACIICHUEM TEIUIOTHI.

Temnora pacTBOpeHHMs BEIECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPUTEI,
npuxoAsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Eciu ke Ha 1 Monb BemnecTBa npuxonutcs 6onee 100-300
MOJIb pacTBOPUTENS, TO JajbHEHIIee pa30aBlIeHHWE pacTBOpa O4YEHb C€1a00 HM3MEHsIET BEIUYMHY TETUIOTHI
pacTBOpEHHS.

Tennomou pacmeopenus HPUHAMO  HA3LIBAMb  KOAUYECHEO — MENA0mbl, NO2NOWAIOWENUCs Ul
gbl0eNAWelcs Npu PacmeopeHuu O0O0HO20 MOJIA Geujecmed 6 MAaKoOM KOIUYECee pacmeopumens, Ko2od
danvHeluiee e2o 000asieHUe He CONPOBONCOAEHICI USMEPUMBIM MENLO8bIM I DeKmom.

Ipunapne:xnocTn s padorel. CTEKITHHBIN COCYyl ¢ MEIIANKONH WK cocyA Jproapa Ha 0,5 11; cTakaH Ha
0,5 ; Tepmomerp Bekmana; ammysa Jjisl CONM; CTEKIISTHHAS TTaJl0YKa; aHAIMTHYECKUE Bechl; GapdopoBasi CTYIKa;
TeXHHYECKHE Bechl; mecounbie yackl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3soanas CuSOa.

Onucanue mnpudopa. /s onpeneneHus TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIOJIB30BATHCS
kanmopumeTpoM (puc. 1). B cocyn JIproapa 1 emxocthio 500 M1 Ha nipoOke 3 ykperuisiioT TepMmomerp bekmana 4 u
npoOHupKy 5 (ammyiy, puc. 2) Ui COJM CO CTEKJITHHOW NaJloukoi 6. PacTBOp mepeMennBaoT Meaikou 7.
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Puc. 1. Cxema kanopumerpa: Puc. 2. AMnyna co CTEKJISIHHOM MajJouKou JJist
1- cocyn Jproapa; 2 — mtatus; 3 — mpoOKa ¢ COJIM U paCTBOPOB KHCJIOTHI HJIH HIETIOYH.
otBepcTusimMu; 4 — repmomeTp bexmana; 5 — ammyna; 6 —
CTEKJISIHHAS MAT0YKa; / — MeIIaKa.

Omnpenenenne MOCTOAHHON KajopuMetpa. /s pacuera TeruroBoro addekra mporuecca, MpoTEKarIEero B
KaJIOpUMeTpe, HEOOXOMUMO 3HATh IOCTOSHHYIO KaJOpUMETpa, T.€. KOJMYECTBO TEIUIOTHI B KAJIOPHAX, KOTOPOE
TpeOyeTcst Uil HarpeBaHus KaJlopUMETpa ¢ TEPMOMETPOM, MEIIAIKOH, MpoOupkoi, Bogoil u conbto Ha 1°C. ns

narpesanns Ha At morpeGyercs:
Q=14 @
v

rje Q — TemnoTa pacTBOPEHHs COJH; V' — KOMMYecTBO comu, Moib; Al — Haiinennoe nsmeHenne Temmeparyphl B

xanopumerpe; K — nmocrosmmas kanopumerpa.

[TocTostHAyIO0 Kamopumerpa K MOXKHO OIpPENETUTh MO W3BECTHOW TEIUIOTE PACTBOPEHHUS KaKOW-HUOYIH
COJIM, HaIpHMep M0 TEeIJIOTe PACTBOPEHMS HUTpaTa Kanus. [Jis 3TOro TIaTeabHO pacTUPArOT HUTpAT Kanus (5—7 1)
B dapdopooii crynke. BagemmuBaroT (¢ TouHOCTHIO 10 0,01 T) mMycTyro aMITyny ¢ majouykoil (puc.2), HaCHIMAIOT
TyZa OKOJIO 5 T COJIM M CHOBa B3BEIIMBaiOT. M3 pa3HOCTH Macc HaXOIAT MacCy Coyid. B3BemnBaroT CTEKISTHHBIN
cocyn proapa 1 (6e3 npoOku) ¢ TouHOCThIO 70 0,1 T Ha TEXHUYECKUX BECAaX M HAIMBAIOT B Hero okojio 300 mi
JUCTHJUTMPOBAHHOM BOJBI, MMetomiel Temneparypy 18°C. CHOBa B3BEIIMBAIOT COCYA C BOJOW M IO Pa3HOCTH Macc
HaXOJSAT MacCy BOJBI.

3aKkphIBalOT KalopUMeTp (CTEKISIHHBIA cocyn 1) mpoOKoil M yKpemnsioT B Heil TepmomeTp bekmana,
MEIIAIKY U aMITyJIKy ¢ COJlbio (puc. 2). 3aTeM OnpeAessiioT TeMIIepaTypy CHadaja BOJBI, a 3aTEM PacTBOpa COJH
npu moMomy TepMomerpa bekmana. YuuThIBas, 4TO pacTBOpEHHE HUTpaTa Kalus MPOTEKAeT C MOIJIOLIEHHEM
TEIUIOTHI, TepMOMeTp bekmMaHa HacTpanBarOT Tak, YTOOBI MEHHCK PTYTH HaXOAMJICS B BEPXHEH €ro YacTH.

Jns ydera TeruiooOMeHa KallOpUMETpa C OKPYKAaIoIIeH cpellol W OmnpejielieHUus] HCTHHHOTO W3MEHEHUS
TEMIIEPATYPBI BO BPEMs OIBITa BECHh KAJIOPUMETPUUECKUI TIPOIECC AETUTCS Ha TPU NEpUoa:

1) mpeaBapuUTENbHBIN MEPUOJ, TPOAOIDKAOIIUICS 5 MUH;

2) TJIaBHBIA NEPHO.T — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKIIOYUTENBHBINA EPUOA — 5 MUH.

[lomemmBass BoAgy B KaJOpUMETpe, HaOJMIOAAIOT 3a TEMIIEPaTypoil, KOTOpas H3MEHSETCS BCIEICTBUE
TeriooOMeHa ¢ okpykaromied cpemoi. Korma n3meHeHus: temmepaTypsl B KaXKble TMOJIMHHYTHI CTAaHYT IOYTH
OJIMHAKOBBIMH, T.€. KOTJla YCTAHOBUTCS PABHOMEPHBIM XOJ TEMIIEpaTypbl, JEJAI0T €€ OTCYETHI C TOYHOCTHIO JI0
0,002°C B TeueHue 5 MHH, yepe3 Kakiple MOIMHUHYTHL. [lociie 3Toro pa30ouBaloT MajJo4yKoH aMIyiy C COJBIO Tak,
4TOOBI BCSI COJIb BBICHINIATACH B BOAY, W, pa3MelldBas pacTBOp, HAOJIONAIOT 32 W3MEHEHHEM TeMIepaTyphl
(TmaBHBINA TIEPUOJT), IPOIOJDKAs OTMEYATh 3HAUCHHS €€ TaKHM JKe CIiocoOoM, Kak u panblie. Ecnu Temmneparypa
MajiaeT O4YeHb OBICTPO W TPYOHO HAOIIONATh 3a THICSYHBIMH M JaK€ COTBIMHU JOJISIMH I'paayca, TO €€ MOKHO
OTCUHUTHIBATh (PETHCTPUPOBATH) C MEHBIIEH TOYHOCTHIO (IO HECATHIX aoyied Tpaayca). Ecmum mo kakoi-mu6o
MPUYHHE OTCYET BOOOIIE He ObLI MPOW3BECH, TO MPH 3AIKCU CTABUTCSA YepTa. ITO HYXKHO JIeNaTh MOTOMY, YTO
MPOIYCK OTCYeTa TeMIlepaTyphl 0e3 OTMETKH MOBENET K COKPAILCHHIO MPOMEXKYTKa INIaBHOIO MEpHOAad, a 3TO
OTpAa3UTCs HA BEIWYHMHE MOMPABKH Ha TEIJIOOOMEH KaJIOPUMETpPa ¢ OKpYyXkaromei cpenoif. OKoHYaHHEM TIIaBHOT'O
[epUoJia U HAYyaJIOM 3aK/IIOUUTEIBHOIO IPUHITO CUUTATh YCTAHOBJICHUE BHOBb PAaBHOMEPHOI'O XOZa M3MEHEHUs
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TeMIlepaTypbl. B 3aKITI0YUTEIHLHOM TIEpHOJIe TEMIIEpaTypa OTMedYaeTcsl Tak JKe, Kak U B MPeIBapUTEeIHLHOM, — B
TEYEHUE 5 MUH.

[ pacdera TOYHOrO HM3MEPEHUs] TEMIEpaTypbl pPacTBOPEHHS COJIM BBIYCPUMBAIOT HA MUIJIUMETPOBOMN
Oymare rpaduk, Tae Ha ocH aOCIHMCC OTKJIagbIBAIOT BpEMsl, & Ha OCH OpAMHAT — W3MEHEHHUS TeMIepaTyphl 3a
kaxaeie 0,5 muH. Ecnmm coegmHnTh HaleHHBIE TakuM OOpa3oM TOYKH, TO [UIS MPEIBAPUTEIBHOTO W
3aKJIFOYUTENFHOTO TIEPUOIOB MOYJal0TCS IBE HAKJIOHHBIC MPsIMbIE, HAKIIOH KOTOPBIX OyJEeT 3aBUCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas amarpamma (Tpaduk), KOTOpas MOXKET IIONyYWThCS, NpUBEINeHa Ha puc. 3, rme AB —
npeaBapuTeabHbii nepuo, BD — riaBubii 1 DC —3aKm0unTeIbHBIMH.
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BPEMA, MUHYMb!
Puc.3. MI3MeHeHue TeMniepaTypsl BO BpeMEHU

BBuay Toro, 4to Bo Bpems mpoliecca IPOUCXOAUT 0OMEH TEIUIOTON MEXKIY KAIOPUMETPOM M OKpY Karomieh
cpenol, HeoOXOOUMO CHeNaTh COOTBETCTBYIOIIYIO TMOIMPaBKY, YTOOBI TONYYUTh H3MEHEHHE TEeMIIEpaTyphl,
BBI3BAHHOE PAcTBOPEHHEM coiu. Jlas 3TOro MpoNOIDKAIOT — JIMHUIO, COCIUHSIOLIYI0 — TEMIeparypy
MPEIBapUTEIBHOTO NEPHUOJA, BIIPABO, a JHMHUIO 3aKIIOUUTEIHHOTO MEpHoia — BJIEBO (IMyHKTUPHBIE MpPSMBIC Ha
rpaduke). Ha cepenune riaBHoro mepuoga B Touke C TPOBOAAT MPSMYIO, MapajieNbHYIO OCH OpAMHAT, JIO
Tepecevenus ¢ MyHKTUpHOH nuHuei. Paccrosuue At mesxy Toukamu nepecedenus GyeT paBHO UCIIPABIEHHOMY
WM3MEHEHUIO TEMIIEPaTyphl B pe3ysibTaTe paCTBOPEHHS COJIH.

Onpenenup 3navenne Al , Beruncnsior moctosHHyio KanopumeTpa 110 ypaBHEHHIO:

K:QPZ':“V, (3)

rac Qpacms — U3BCCTHAd TCIJIOTAa paCTBOPCHUA COJIU; V — KOJIU4YeCTBO COJIM, MOJIb, At— HaﬁueHHoe N3MCHCHUE TEM-

Heparyphbl B KaJJOPUMETPE B PE3yNIbTaTe PacTBOPEHHUs CONM. J{JIsl HUTpaTa KauMs TeIwloTa pacTBopeHus npu 18°C
paBHa:
Qpacrs = —35,62 kJI/Monb = —8,52 KKa1/MOIb

Onucanue padoThI

Onvim. J17s1 onpesiesieHnst TeIUIOThl THAPATALUN COJTM HEOOXOAMMO ONPEACIHNTh TEIJIOTY PacTBOpPEeHUs |
MOJIb 0E3BOJIHOM COJIM W ee KpHucTayutoruapara. [Ipu HaXoxJIEHUH MOCIEeIHUX TEIIOT HEOOXOIUMO OTNpPEIeIUTh
U3MEHEHUE TEeMIIepaTyphl IIPU PACTBOPEHUHU OIpPENEICHHON Macchl coid. Tak Kak MpU BBIUYKUCICHUHM TEIIOTHI
pactBopeHust (Gpopmyna 2) MPUXOAUTCS IMOJIB30BATHCS MOCTOSHHON KallOpUMETpa, KOTopas MpeJCTaBlsieT co0oit
KOJIMYECTBO TEIUIOTHI, HEOOXOJMMOM JTsi HarpeBanus kajopumerpa Ha |°C, To Maccy BOIbI BO BCEX OIBITaX HAJ0
B3SITh TAKYIO €, KaK [PH OINPEAEICHUN TOCTOSHHOM Kajtopumerpa, T.e. 300 r.

Cobwuparot npudop, Kak ykazaHo Ha puc. 4. OTBENIUBAIOT NPUOIUZUTENBHO 8 T U3MENBUYEHHOTO MEITHOTO
KyIopoca W IMOMEIIAIOT €ro B MpoOHpKy (amiyiy). Beraucistor, cKombko Oe3BOaHOM coim a (T) u Boael b (T)
COIEPKUTCS BO B3ATOH HaBecKe. B mpeaBapuTenbHO B3BEMICHHBIM cTakaH HaimBaroT 300 © BOABI M CHOBa
B3BeLIMBaOT ¢ TOoyHOCTHIO M0 0,1 r. Tak Kak pacTBOpEHHUE MEIHOrO0 KyHopoca NpPOTEKaeT C MOIJIOHICHHUEM
TEIUIOTHI, TO TepMOMeTp bekMaHa HacTpawBarOT Tak, YTOOBI MEHUCK PTYTH HAXOIWJICS B BEPXHEH YaCTH ITKAJIBI.
Bcerasmsitor mpoOupky (ammyiay) ¢ COJBI0O B KPBIMKY cocyaa. OmnpenensioT HW3MEHEHHS TeMIlepaTypsl B
MpPeBapUTEIbHBIN, TJIABHBIM W 3aKIFOYUTENBHBIN Tiepuoabl W u3 rpaduka (puc. 6) HAXOAAT HCIPABICHHOES
HM3MEHEHHUE TeMIepaTyphl pU PACTBOPEHUU COJIH.
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9-10 r pacTepToro B MOPOIIOK MEIHOIO Kylopoca MmoMemaT B (appopoByI0 Yalllky W HarpeBaroT IpH
MTOMEIIMBAaHUY JI0 TeX TOp, MOKa HEe MOyYUTCs OeNbIid Mopomok 0e3BoaHo# comu. llocnenHioo mepechnaoT B
MpoOUpPKY, KOTOPYIO ceddac jke 3aKpbhIBalOT pe3nHOBO# mpoOkoi. [locie oxnaxnenus OepyT HaBecKy OE3BOAHOM
COJIU, paBHYIO ¢ (T), U ONPEIEISIFOT U3MEHEHUE TEMIIEPaTyphl, KaK OMUCAHO BBIIIE, MPHU pacTBopenuu e¢ B 300 T
BOJIBI.

[IpyarMas Bo BHHMaHWE, YTO IIPH PACTBOPEHHH Cyib(paTa MeOW TEIUIOTa BBIACNSAETCS, TEPMOMETP
BexmaHa HacTpauBaroT Tak, YTOOBI MEHUCK PTYTH TEPMOMETPA HAXOAWIICS B HIDKHEH YaCTH IIKAJIBI.

Ilo HaiineHHON BeNMYMHE NOCTOSHHON KanopumeTpa K W pe3yjibTaTaM OIbITa BBIYMCIAIOT TEIUIOTY
pacTBOpeHwHs 0€3BOTHOM CONIM U €€ KPUCTAIUIOTHpaTa 1o hopMyIe:

At
Qpacms = K 7 ! (4)
Uro0bl MOXHO OBIJIO CPaBHUTH CBOHM PE3YNILTATHI TEIJIOTHl PACTBOPEHHS CO CIPABOYHBIMU JTAHHBIMH,
CJIETyeT BBIYUCIIUTE KOJMYESCTBO BOJIBI (MOJIb), IPUXOASINCHCS Ha 1 MOJIB coy.
Temnoty obpa3zoBanus Q KprcTamIoruapaTa u3 0€3BOHON COJHM BBIYUCIISIIOT MO ypaBHeHUO (1):

Q = Q663e - Qkpucm

DopMa 3anucH pe3yIbTaToB

KNO3 CuSOq4 CuS04-5H,0
Macca mycToit npoOupKu
» MPOOUPKH C COJIBIO
» conu

» cocyna eroapa ( J;)

» cocyna ¢ Bosioit (g, )
» BO/JIbI (g2 — 01)

N3mepenns (maTepBai 0,5 MUH)

Temneparypa BozbI
» pactBopa KNO3

» BO/JIbI B KaJIOPUMETPE
» pactBopa CuSO4
» BO/IbI B KaJIOPUMETpPE

» pactBopa CuSOsx SH,0

Otuer o pabore. 1. Chenath ueprexx cxembl kanopumerpa. 2. CocTaBUTh TpaduKk HIMEHEHHS
TEMIEepaTypsl BO BpeMeHHU. 3. BBIYHCIUTH MOCTOSHHYIO KaJlOpUMETpa M TEMIIEpaTypy PacTBOpPEHHS CONu. 4.
Brerurcnuth Teruioty o0pa3oBaHUs KPUCTAIUIOTHpATa 13 0€3BOJHON COJIH.

KontpoabHbie Bonmpockl

1. B uem 3akirovaercst pU3NIECKUI CMBICT OCHOBHOTO 3aKOHA TEPMOXUMUU?

2. B xakux cimy4asx MpUMEHSIOT OCHOBHOW 3aKOH TEPMOXHMHH IS pacueTa TeIUIoBbIX 3 dexToB?

3. Kakue nporiecchl MpoTeKatoT IIPH PACTBOPEHUH COJTH?

4. Yto Ha3pIBaETCA TEIJIOTON pacTBOPEHUS BelecTBa?

5. B uem 3akitogaeTcst KaJOpUMETPHUUECKUI METOI M3MEHEHUSI TEIUIOTHl PACTBOPEHUS?

Jlureparypa

1. JlyxoB B.B. ®usnueckas xumus : yueOnuk / Jlykos B. B. - PoctoB u/J] : U3n-Bo KOOV, 2018. - 238 ¢. - ISBN
978-5-9275-2976-6 - Tekcr : osnextponneid // OBC "Koncymerant crygenta" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pexxim gocTyma : 1o moAnucke.

2. Ilpaktrueckue padboTsl mo Gusudeckoi xumun. // [lox pen. K11 Muwenko, A.A.Pasoens, A.M.Ilonomapesoii.
— Uzn-Bo: Ilpodeccus, Cankr-IlerepOypr, 2002.

3. Aeees E.II, Ycneuckaa H.A., bocaues A.I. Ilpaktukym mo ¢uszuyeckoil xumum: TepMoauHaMuka. -M.:

M3narensckuii neHTp «Akagemusi», 2010.

Banesun C. A., Epodees b. B., [Togo6aee H. 1. OcHoBBI (hr3uueckoii U KOJUIOWAHON XumMun. — M., 1973,

Kupees B.A. Kpatkuii kypc ¢puznueckoii xumun. — M., 1970, rn.VI1, §69,70.
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6 cemecTp
JlaGoparopnas padora 1.
CINELM®UYECKHUN KUCJIOTHO-OCHOBHOM KATAJIN3. ONPEJAEJEHUE KOHCTAHTBI
CKOPOCTHU UHBEPCHUU CAXAPO3bI

IHean padorbl: OnpenennuTs KOHCTAHTY CKOPOCTH MHBEPCHUU caxapa IIpU AaHHOW TeMIeparype.

OcnoBbl Teopuu. Ilpu peakumu ruaponusa TpocTHHKOBOro caxapa () obpasytorcs rmokosa (Il) u
dbpyxrosa (I11):

C12H2011 + H20 — CsH1206 + CeH1206
I I Il

Bce Tpu BemiecTBa 001a0al0T aCHMMETPUUECKUM aTOMOM YTJIEPOJa U SIBIISIOTCS ONTUYECKHA aKTHBHBIMU.
BoaHblii pacTBOp TPOCTHUKOBOTO caxapa BpallaeT INIOCKOCTh HOISIPU3aLMU IPOXOISILEro CBETa BIIPABO, PACTBOP
IIPOAYKTOB peakuuu — BieBO. [lo Mepe TedeHus] peakuud IpaBoe BpalleHHE CMEHSAETCs JEBbIM. [loaTomy
MPUBEACHHYIO PEaKLUIO HAa3bIBAIOT HHBEPCHEH (0OparieHuem).

s nzyuenus ckopoctu nHBepcuu 00b1aHO OepyT 10—20%-HbIi BOOHBIN pacTBOP TPOCTHUKOBOIO caxapa.
B mocnemnem ciygae B 100 r pactBopa comepxkutcs 20/342 = 0,06 moxnb caxapa u 80/18 = 4,44 monp Bogsl. Korma
peakIys MPOXOAUT CIOJHA, BOJAL BMecTO 4,44 Monb octaetcs 4,38. KoHieHTpalrus BOJbI MEHAETCS HACTOJIBKO
HE3HAYUTETHHO, YTO MOKHO CUUTATh €€ MOCTOSIHHOW. [103TOMY peakiusi mpoTeKaeT Mo MepBOMY HOPSIKY, XOTS B
HEHl yuacTBYeT 06a POAa MOJIEKYIL.

Ecnn mopsnok peakuumd TOHWXKEH BCJIEACTBHE M30bITKA ONHOTO W3 PEareHTOB, TO TOBOPST O
TICEBIOTIOPSIIKE, WM JIOKHOM TIOPSAKE, PEaKIIUH.

I'maponu3 TPOCTHUKOBOTO caxapa B HEMTPaJIbHOM BOJHOM PACTBOPE NMPAKTUYECKU HE HIET: €ro yCKOPSIOT
npubaBIeHUEM B KauyeCTBE KaTajM3aTopa CHIIBHOW (TO €CTh XOPOIIO MOHM3UPOBAHHOW) KHCIOTHL. KoHcTaHTy
CKOPOCTH Peakunu K BBIYHCISIIOT IO YPaBHEHUIO:
= E Ig & .

r C
Ecnmu ucxomHoe KONMYECTBO pearupyrolero BellecTBa paBHO d, a K MOMEHTY 7 B PEaKIHI0 BCTYMAaeT €ro
KOJINYECTBO, paBHOE X, TO MOCIe/IHEe YpaBHEHNE IPUBOAUTCS K BUAY HITH
_ 2,3 g a , (1)
T a—Xx
rae Co =a, C=a-—X. Jlna BblpakeHHs1 OTHOIIEHHS KOHIEHTPAMi B HEM MOJB3YIOTCS CBOHCTBOM

K

K

ONTUYECKON aKTUBHOCTH PaCTBOPOB.

Kak wu3BecTHO, anekTpuveckne KoJeOaHUs €CTECTBEHHOTO CBETa IMPOMCXOIAT BO BCEX IIOCKOCTSX,
MPOXOIAIINX Yepe3 cBeToBoM yd (puc. 1). Konebanus monsipu30BaHHOTO CBETA MPOUCXOMAT TOJBKO B OJTHON M3
TakuxX Tuockocted. [1ockocTh, MepNeHANKYISIpHas K IUIOCKOCTH DIIEKTPUYECKUX KONeOaHUH TONIPHU30BAHHOTO
my4a (4 TaKKe IMPOXOJIAIIast Yepe3 JIyd), Ha3bIBaeTCs TUIOCKOCTHIO TOJISPHU3AIIHY.

&/
M %
L aghe
finocger”

o

Puc. 1. PacnpocTpaHeHue 31eKTpOMarHUTHBIX KoeOaHuit

N s

J ¢ 5 & 7 8

Puc. 2. Cxema nonsipumerpa:
1 — ucTOYHHK CBeTa; 2 — CBETOQUIBTP; 3, 4 — MONIAPU3ATOPHI; 5 — TPyOKa C pacTBOPOM;
6 — aHanu3aTop; 7 — IIKaga; 8 — OKyJIsIp.
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[Ipu mporryckaHuy MOJSPU30BAHHOTO CBETA CKBO3b PACTBOP ONTHYECKH aKTHBHOTO BEIECTBA IJIOCKOCTH
TIOJIIPU3AIINH TIOBOPAYNBACTCSA. YTOJN BPAIICHHS IFIOCKOCTH TOJISIPU3AIINH (KPaTKO — YroJl BpaleHus) ¢/ CBsI3aH C

KOHIIEHTpaIMeN ¢ U TOIIMUHON CII0s | pacTBOpa COOTHOWIEHUEM: (X = i[a]d .

Bennuuna [ | ipu ¢ = | T/™Mn u | =1 nm naseBaercs yAETbHBIM BpallleHueM. 3Haku + U — OTBEYAIOT
COOTBETCTBEHHO MPAaBOMY U JICBOMY BpAILCHUIO. Y TPOCTHHKOBOTrO caxapa & = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykTossr [ X ] =-91,9°.

Yron BpaiieHus CMECH ONTHYECKM AKTHUBHBIX BEIIECTB IPEACTAaBIIIET COOOH anreOpanyecKyro CyMmy
YIJIOB BpAIIEHUs! OTIEJIBHBIX BEIIECTB (CBOWCTBO aJIUTUBHOCTH YIJIa BPAILEHUS CMECH).

VYroa BpalleHHs AAHHOTO PacTBOpa OMNPEAETAIOT € MOMOIIbI0 TojsipuMerpa. CyIIecCTBEHHBIMH €ro
qacTsMu (puc. 2) SBISAIOTCS MoNsipu3aTopsl 3, 4 u aHanu3atop 6. [lonsapusatopoM U aHAIM3aTOPOM CITYKaT MPU3MBI
Huxonst (HMKOIM), KOTOpBIE JIyYIlE BCETO MPOIYCKAIOT CBET, MOJSPU30BAHHBIA B INIOCKOCTH, MEPIEHANKYIIPHOM
IUIOCKOCTH TJIABHOT'O CEYCHUSI MPU3MBI (IUIOCKOCTh TIABHOTO CEUSHHS MPOBOST Yepe3 ONTUYECKYIO OCh KpUCTaIa
W MaJAIoMIKHK JIyd; ONTHYECKasi 0Ch — JIt00as 0Cbh, MapauieNibHasi KpUCTauIorpad)uuecKoil), 1 He MPOIyCKaloT CBET,
MOJISIPU30BAHHBIN B MJIOCKOCTH IVIABHOT'O CEYCHUSI.

Ecnu rmaBHbIe ceueHMs B NpU3Max HOJSIPU3aTOpa M aHAIM3aTOpa YCTAHOBJIEHBI MapajlieNbHO (HUKOIU
napajuleNbHbl), TO CBET, NOJISPU30BAHHBIA MOJSPU3ATOPOM, MPONAET uepe3 aHamu3aTop. Eciu riaBHbIE ceyeHUs
NEPIEHIUKYSIPHBl (HUKOMKM CKPELIeHbI), TO CBET IOracurcs aHanu3atopoM. Ilpu Opyrux B3aMMHBIX
pacIoNIOKEHHUAX TIJIABHBIX CEUCHMH HMHTEHCHBHOCTh CBETa MEHSETCS OT Hyias 1o Makcumyma. OObBIYHO
MOJISIPU3ATOP COCTABISIIOT M3 ABYX Npu3M Hukons. OaHa u3 HUX 3 MOKpBIBAET BCE IOJIE 3peHMs, HaOmogaeMoe
4yepe3 oKyisap 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHHUE 3TOW MPHU3MBI YCTAHOBIECHO IOJI MAJIBIM YIJIOM
(<3°) mo oTHOIIEHUIO K TJIABHOMY CEYEHHIO0 OONBIION mpu3Mbl. lIpu3Ma aHanmm3atopa MOXKET BpallaThCs BOKPYT
onTuueckoi ocu npudopa. [Ipu ee BparieHNH W3MEHSETCS] OCBEIICHHOCTD ITOJISI 3pEHUSL.

Ecnu ycTaHOBUTH INIaBHOE CEUCHHE TPU3MBI aHATIM3aTOpa MEPICHANKYIISIPHO TTIABHOMY CEUEHHIO OOJIBIION
MIPU3MBI NIOJISIPHU3aTOPa, TO MOJIOBHHA MOJIS (OTBEYAIOIIAs! CKPEIEHHBIM IPH3MaM) CTAHOBUTCS TeMHOM. [lpyras xe
nojioBuHa Oyner 0ojee CBETJION, Tak Kak HaJM4uMe Majod HPU3MBbl NPEISITCTBYET CKpelieHuro. Eciu Bpamats
aHaIM3aTop A0 3aTEMHEHHS MTPOTHBOIMIOIOKHONW CTOPOHBI TOJISI, TO OCBETHTCS TIepBast MOJOBHHA. MOKHO JOOUTHCS
Y TIPOMEXYTOYHOW OJMHAKOBOM OCBEHIEHHOCTH 00omxX mojeil. Torga ycTaHOBKY CUMTAIOT HYJICBOW: HEOOIBIION
MOBOPOT aHajM3aTopa B Ty WJIH HHYIO CTOPOHY OOpa3yeT B IOJie 3pEeHHusl IMONYyTeHb (OTCI0Jla W Ha3BaHHE
MOJIIPUMETpa 3TOrO THIA — MOJyTeHEeBOH). B cily 4yBCTBUTENBHOCTH TJla3a K KOHTPACTy HYJIEBYIO yCTaHOBKY
MO>KHO BOCITPOM3BECTH C XOPOLIEH TOUHOCTHIO.

Ecnu nocine yCTaHOBKHM HYJIEBOT'O MOJIOKEHUSI TOMECTUTh MEX/Y IOJISIPU3aTOPOM U aHAJIM3aTOPOM TPYOKy
5 ¢ pacTBOPOM ONTHYECKH ACATENBHOTO BEIIECTBA, BPALIAIOUIMM HA Yroys (¢, TO MOSIBUTCS MONyTeHb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKEHHIO, CJIEAyeT MOBEPHYTh aHAIM3aTOp Ha TakoW ke yroia ¢ . DTOT yroi
OTCUHMTHIBAETCS C TIOMOIIBI0 HOHMYca ¢ To4HOCThIO 7o 0,1° Ha mikane 7, mepeaBHrarouieiics mpu BpalleHUH
aHanmuzaropa. lcrounuk cBeta 1 pmomkeH ObITh MOHOXpoMmaTHdeckuM. [Ipu mosb30BaHMM OeNbIM CBETOM
yIoTpeOIsIFOT CBETOPMIBTP 2, 0OBIYHO COCTABISIOMINI YacTh MOIIPUMETPA.

CymiecTByIOT M JApyrHe THUIbI MOJSPUMETPOB: B HHUX IOJIE 3pEHHUA COCTOMT M3 TPEX YacTell Wi JBYX
KOHIIEHTPUYECKUX YacTeil. Y CTPOWCTBO 3THX HOJISIPUMETPOB NPUHIMIIMAIBLHO HE OTIMYAETCS OT ONUCAHHOTO. Y
HEKOTOPBIX MOISAPUMETPOB (CaxapyMETPhl) Ha IIKajie HEMOCPEICTBEHHO IMOKa3aHbl KOHLIEHTPALMH TPOCTHUKOBOTO
caxapa.

Beinosnenne padotsl. [IpuroToBsioT pacTBOp caxapa HyKHOM KoHIeHTparuu. O0beM pacTBopa JOKEH
B 2-3 pa3a mpeBbILIaTh 00bEM NOJSIpUMETpUUecKoil TpyOku. Ecnu pactBop MyTHBIH, ero ¢misTpyror. Haxonsar
HyJIEBOE TIOJIOKEHUE aHann3aropa. /st 3Toro ycTaHaBIMBaIOT ¢ TIOMOIIBIO aHATTU3aTOpa SICHO BUAUMYIO Pa3HUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3areM, Bpalias aHaau3aTop, JOOMBAIOTCS ypaBHHBaHUS OCBelleHHOCTH. HyxHas
PE3KOCTh  M300paKE€HHsI JOCTHraeTcs BBIABIKEHHEM OKyJspa M yCTAaHOBKOM HWCTOYHMKA CBeTa Ha
COOTBETCTBYIOLIEN BBICOTE M PacCTOSTHUM OT Mossipu3aropa. OTCUET Ha MIKaJIe MPOU3BOASAT C MOMOIIBI0 HOHHUYCA.
[Iponomxkas Bpamars aHanu3aTop, MPUBOIAT YACTH MOJIS K SICHO BUIUMON MepeMene ocBemeHHocTH. [locie atoro
BpalllcHUEM B IPOTHBOIOJIOKHYIO CTOPOHY BHOBb IPHUBOJAAT YacTH MOJsA K OJWHAKOBOW OCBEIEHHOCTH H
3amuchiBatOT oTcueT. [loBTopeHuem 3tux neiictBuii (3—5 pa3) MoOMBAIOTCSA XOpOIIEH CXOAMMOCTH OTCUETOB (C
To4HOCTHIO 710 +0,1°), mocne yero OepyT 3a HYJEBOW OTCUET CpeaHee M3 MOMydeHHBIX 3HaueHui. [lpu s3Tom Hymb
IIKaJIbl MOXET W HE COBIAAATh C HyJeM HOHHMyca. Pa3HmIia, T.e. OTCUET MO MIKaJe B ATOM CiIy4ae, IPEeICTaBIsSET
co0OH WHCTPYMEHTAIbHYIO TONPABKY (X ;. 3HAK MONPAaBKUA CYHUTAIOT MOJOKHUTEIBHBIM, €CIM HyJlb HOHHYCa
pacmloyiokeH B TOJOXHUTETFHOM HANpaBICHWH OT HyNId IIKaibl. VICTHHHBIE YTl BpalIeHHS IOTY4YaroTCs
BBIYUTAHHEM WHCTPYMEHTAIBHON MOIPABKH (C €€ 3HAKOM) U3 MOJTY4YeHHBIX 0TcyeToB. Crioco0 oTcueTa ¢ IOMOLIBIO
HOHHUYCA SICEH U3 puC. 3.
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Puc. 3. Otcuer mo HOHUYCY

YucTyro moasipuMeTpHUUecKyio TpyOKy CIOTACKUBAIOT M HATIOJHSIOT UCCIEAYeMbIM PacTBOPOM; JUIS 9TOTO,
JepKa ee BepTUKAIbHO, 3aIONHSIIOT TaK, YTOOBI 00pa30Bajcs BBIMYKIIBIA MEHHCK. 3aTeM COOKY Ha/IBUTAIOT CyXOe
MOKPOBHOE CTEKJIO U HABUHYMBAIOT MPIKUMHYIO 000iiMy. IIpu sTOM ciensaT 3a TeM, 4yToObl B TpyOKe HE ocTasics

v 1
OompmoN Ty3eipek Bosmyxa. IlpucyrctBue ero memaer nabmoneHusm. ONpenensiorT yroa BpameHus o,

pacTBOpa; KaK yKa3aHO BBIIIIE, OH TOJOXUTEICH (TIPaBhblii).

[Mocne aToro B BE KOJIOOYKH HAIMBAIOT U3BECTHBIC O0EMBI PACTBOPOB caxapa Ve M CHIIbHON KHCIOTHI Vi
HY)KHOW KOHIIEHTpanuu. BeimepxuBaror o0e xombouku 10—15 mMuHYT mpm Temiieparype ombita (B BOASHOM
TEPMOCTATE), MOCIIE YETO CIIMBAIOT U MIEpEMEIINBAIOT 00a pacTBOpa, MepeirBast U3 KOJIOOUYKH B KOIOOYKY. MOMEHT
CMCUICHUA OTMEYAKT II0 4YacaM (C TOYHOCTBIO 10 1 MI/IH), 9TO — MOMCHT Haudajla pCaKIuH. EMy OTBEYACT

HayaabHbIA yron o, = (0(0 ‘—an )V , e V — o0beMHast foiis pactBopa caxapa: V = Ve /(Ve + V).

OnopoXkHEHHYI0 OT pacTBOpa caxapa MOJISIPHUMETPHUYECKy0 TpyOKy 2-3 pasa choilacKkuhBaloT 3—5 i
MOJTydEHHONW CMECH, 3aTeM 3alloJIHAIOT €€ 3TOM CMEChI0 M TEPMOCTATHUPYIOT. Il 3TOr0 HOISPUMETPUUIECKYIO
TpyOKY BBOZST B MYy(Ty, Yepe3 KOTOPYIO HEIPEPHIBHO MPOIYCKAIOT BOAY U3 TepMocTara. HyxHylo TeMiepaTypy
TakuM 00pazoM moanepkuBatoT B npenenax +0,1°. Eciu Takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAaIOT B
BOJSIHOH TEPMOCTAT ¥ BEIHUMAIOT €€ OTTYyla Ha BpeMsl H3MEPEHUS YIiia BpalleHHs.

W3mepeHust TpOU3BOAAT Yepe3 OnpeielieHHbIE TIPOMEKYTKH BPEMEHH: B Haualle PEakinu — Yepe3 Kakble
5-10 muH, B KoHIe — Yepe3 15-30 muH. Bo Bpemst m3mepeHuil peakuus B TpyOKe MpOAOIDKAETCs, Tak YTO MpPU
HECKOJIbKMX HM3MEPEHUSAX HE MOTYT IOJyYUTHCS OAMHAKOBBIE OTCYETHL. 11 BO3MOXKHO IIOJHOTO YCTPaHEHHS
BIIMSIHUS 3TUX IIOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO IMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUYETOB (2-3) 3a
40-50 c. Oro ynaercs, eciau TeXHUKA pabOThI C MOJSIPUMETPOM XOPOIIO OCBOEHA NMPU YCTAHOBKE HYJIsI M OIpe-
JeNICHUH KOHLIEHTPALMU pacTBopa 4ucToro caxapa. HyxHo Opathk cpenHee 3HaUYeHHE U3 BCEX OTCUETOB M OTMEYATh
CpeAHUH U3 MOMEHTOB BPEMEHHU IIEPBOTO U MOCIIETHETO OTCYETOB (C TOYHOCTHIO A0 1 MHH).

WuBepcust caxapa Tpu KOMHATHOW TeMIepaType 3akaHuuBaeTcs (B 3aBUCHMOCTH OT KOHICHTPALUH
karanu3aTopa) 3a 1-5 cytok. OqHako ee MOXKHO ObICTPO joBecTH 10 KoHua npu 60—70°C. [TosTomy OTACIIBHYIO
MOPLMIO PEAaKIHOHHOW CMecH 3apaHee IOMELIaloT B TepMmocTar ¢ Temiepatypoil 60-70°C (ue Bblme, BO
n3bexanue paspyieHus caxapa) Ha 30—40 mun. CMech HarpeBarOT B KOJOOUYKE C JUIMHHOW U Y3KOW IICHKOU, Ha
KOTOPOM OTMEUAIOT YPOBEHb KMIKOCTH. [lociie OXJIaKIeHHs 10 TeMIIepaTyphbl OMbITa B KOJOOUYKY JOJHMBAIOT JI0
METKH JIUCTWUTUPOBAHHON BOJIBI TOW e TeMIIepaTyphl (Tak KaK HEKOTOPOE KOJIMYECTBO BOJIBI HCHAPSIETCS, OTUYEr0
W3MEHSIETCS] KOHLEHTPALUs pacTBOpa).

ITomyyeHHbIi TaKUM 00Opa3oM NpeJiebHbII (KOHEUHBIN) Yroa Bpamenus ¢, OyleT OTpULATENIbHbIM, TaK

KaK B pacTBOPE HaXOMASTCS TJIHOKO03a U (PpyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Beskuii mpoMeKyTOYHBIN Yoo
BpallleHuUs OIIpeNesieTcs TeM, YTO B pacTBOpE COAEPIKATCS BCE TPHU BEILIECTBA.
[lomoxxuM, 4TO B MOMEHT 1 OcCTaysiach HENPOWHBEPTHPOBAHHOW JONS caxapa )1. YTON BpalleHUs

ONpENENAETCSA DTON o€k u paBeH (X Y;. C Apyroi CTOPOHBI, K0JIs MPOJYKTOB HHBEPCUM COCTaBIsET 1 — y1. B
KOHIIE PEaKI[11 YroJl BpalleH!s 3TUX MPOAYKTOB ObLI OBl paBeH (X, , a B MOMEHT {1 OH paBeH a, (1 — yl) .

B cuny aaauTUBHOCTH yroja BpamleHHs B MOMEHT tl paBeH o, =q,y, +a, @a- yl), OTKyHa:
Y= (al - aoo)/(ao -a,)-

AHaJIOTHYHO, B MOMEHT 12! y, =(a, —ax, ) (at, — ) -

OueBuHO, KOHIEHTPALUN HEHPOMHBCPTUPOBAHHOIO Caxapa B MOMEHTHI 11 ¥ 1 paBHBI C)y, U cy,-

[ToaTomy Ha ocHOBaHMM ypaBHeHH (1):

2303, o, —a,
K= Ig :
tL-t a-a,

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

. 2,303 Iy ay—a, )
t o, —a,
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OT1oit moce el GOopMYIIOH ClIeTyeT MOIb30BATHCS IS pacieTa K.
Bce yribl BBOIAT ¢ MHCTPYMEHTAJIbHOM MonpaBKkoi. MHCTpYMEHTaNbHYIO MOINPAaBKY CIEAYEeT BBOAUThH B
ciy4ae, Korja oHa npesbimaet 0,2°.

OneHKa NOrpemHoCcTH U3MepeHuii
ITocne norapudmupoBanus u auddepeHupoBaHms ypaBHEHUS (2) MOTydaeM:

Ax At N 2Aa N 2Ac ]
k t (¢,-2,)230(e, —,) (o, —,)23l9(e, —,)

BugHo, uro B Hayane peakuuHM MNPeoOIaJarollyl0 pojib WIpaeT MOTPEIIHOCTh B OTCUETE BpPEMEHU
(manpumep, yepe3 10 MuH oHa coctasiseT +10%), B To BpeMs Kak MOTPEIIHOCTh B OTCUETaX YIJia YBEIHYUBACTCS
10 MEepe ero yMEHbIICHNUS 1 CTAHOBUTCSI OCOOCHHO 3HAYUTENILHON K KOHILY PEaKIHH.

HyxHO ydecTp emie M TNOTpPEelIHOCTH, BHOCHUMBIE YCJIOBHUSAMHU NpOBEeAEHHUs ombITa. [losTomy TpyaHO
OKUJIaTh COBMAJCHHUSI KOHCTAHT, BBIYMCICHHBIX IS pa3HBIX MOMEHTOB BpeMeHHM Ommxke, ueM B mpegenax 10%
(Takas TOYHOCTH CBOWCTBEHHA OOJBINEH YaCTH KWHETHYECKUX HW3MEpeHHil). BciencTBue STOro KOHCTaHTY
CKOPOCTH PEAKLIUU HAXOAAT KaK CPEIHIOI0 U3 KOHCTAHT, OJIY4YE€HHBIX B Pa3HbIE MOMEHTHI BPEMEHH.

3aganus
1. OnpenenuTs KOHCTaHTY CKOPOCTM HMHBEPCHUM caxapa IpH JAaHHOM TeMmiepaType. Boluumciauts
KOHIIEHTPAIMIO caxapa B JAaHHOM pacTBope yepes 2 4. BeraucnuTs, 3a Kakoe BpeMs nHBepcus mpoiaet Ha 50%.

2. OrmpenenuTh KOHCTAHTY CKOPOCTH B 3aBUCHMMOCTH OT KOHIIEHTpAlMWd HOHOB BOJOpOJa (KaTalu3HpOBaTh
PeaKIuio CHILHOW U ¢1ab0i KUCIOTOW MPH OHOM M TOH K€ KOHIEHTPAIlMU WIIN CHIBHON KUCIIOTOW MPHU
JBYX KOHIIGHTPAIHSIX ).

3. HaiiT sHepruio akTHBaK peakluy WHBEpCHH (Ha OCHOBAaHUH W3MEPEHHsI CKOPOCTH PEaKIUU MPH ABYX
TeMIleparypax).

®opma oTyeTa
TEMIIEPATYPA .vevivviiiiiiiiiie it
WHcTpyMeHTanbHas nonpaska & ,=

Vron BpaleHus pacTBopa caxapa OO

HavaybHBIi yroJl BPAIIEHUS CMECH () = worvrvieeieriininieesesisssenesissee s

MOMEHT CMEIICHHUS ..... Yac.... MHH.
Ne Bpems Bpewms ot Haiinen- VYron or¢ Ot - Oo lg(ot - 0o) K Ax
poObI acTpOHO- Havaja peakuuu | HbIi yroiu MONpPaBKOU
MUYECKOe t, MuH ot
1
o0 a’oo:... Olo—... Oo - Ig(aO'aoo) chi AK:
Olos=

Ipaduxu: (o - a)=f(t); 10(er, —ex,)) = F(1).
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ISBN 978-5-9275-2976-6 - Tekcr : snekrtponnsiii // DBbC "Koncynsrant cryaenra" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum goctyma : 10 MoImcKe.
2.  Ilpaktnuyeckue pabotrel mo ¢usndeckoit xummuu. //  lTlog pen. K.ILMuwenrxo, A.A.Pasdens,
A.M.ITlonomapesoii. — N3n-Bo: [lpodeccus, Cankt-IletepOypr, 2002.
3. Aeees E.IL, Ycnenckas M.A., boeaues A.I. Tlpaktukym 1o ¢usndeckod xumuu: TepMommHamuka. -M.:
Msnarensckuii neHTp «Akagemusi», 2010.
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TecToBble 3a1aHNsA K py0e:KHOI aTTeCTAIMOHHOW KOHTPOJILHOH padoTe Mo TUCHHUIIMHE
«DuznvecKkas XuMus» (00pas3ubl)

Pa3nen «Xumuueckassi KHHETHKA»

CKOpOCTH ¥ MEXaHU3MBI IPOTEKAHUS PEAKITHA N3ydaeT
BIIEKTPOXUMUS

XUMHUYECKass KHHETHKA

hoToxumus

TepMOJIMHAMHUKA

[opsnxom peakiiuu Ha3bIBAETCS:

KOJIMYECTBO PA3JIMYHBIX BHJOB YaCTHIl HCXONHBIX BEIIECTB

KOJHMYECTBO PA3IMYHBIX BUJOB YaCTHIl HCXOJHBIX BEIIECTB U MPOTYKTOB

KOJIMUYECTBO YaCTHUI[ UCXOJHBIX BEIECTB, B3aUMOCHCTBYIOIINX B OJHOM 3JIEMEHTAPHOM aKTe MPEBPALICHUS
KOJINYECTBO YaCTHLI, B3aMMOICHCTBYIOIIUX U 00Pa3yIOIIUXCS B OJHOM 3JI€MEHTaPHOM aKTe MPEBPAILCHUS
MoKa3arteib CTeNEHH IPY KOHUEHTpauuu B quddepeHnnanbHoi popMe KHHETHUECKOTO YPaBHEHHS
MoKa3arenib CTeNEeHH MPU KOHIEHTPALMU B MHTETPATLHON (JOpME KHHETUIECKOTO YPaBHEHHUS

MoneKyIsIpHOCTBIO PEaKIIUH HAa3bIBACTCS:

KOJIMYECTBO PA3IMYHBIX BUAOB YACTHI] HICXOAHBIX BEIICCTB

KOJIMYECTBO PA3IMYHBIX BUIOB YACTUI] HCXOAHBIX BELICCTB U MPOJAYKTOB

KOJIMYECTBO YACTHUI] UCXOAHBIX BEIIECTB, B3aNMO/ICHCTBYIOIINX B OJTHOM SJIEMEHTAPHOM aKTe IPEBPAIICHHS
KOJINYECTBO YACTHII, B3aMMO/ICHCTBYIOIINX U 00Pa3yIOMIUXCS B OJJHOM 3JI€MEHTAPHOM aKTe MPEBPAILCHHS
MoKa3arteib CTeIeHH NPY KOHIEHTpaluuu B JuddepeHnnanbHoi popMe KHHETHUECKOTO YpaBHEHHS
MOKa3aTesb CTENEeHH MPU KOHIIEHTPALMH B HHTETPATIbHOW (pOpME KHHETHYECKOTO YPaBHEHUS

JInHeapu3anysa KHHETUYECKON KPUBOUM UCXOIHOTO BEUIECTBA /JI1 OJJHOCTOPOHHEN pPEaKLIUH TPETHETO MOPSAKA BUIA
«3A —TpOIYKTHI»:

1 InC
- [
C?"/ |\

T T

Pacnionoxute  OJHOCTOPOHHME pEaKUUM, XapakTepusyoupecs rpaduKkaMu 3aBHUCUMOCTH  Jiorapudma
KOHIIEHTPALK OT BpeMeHH (JTMHUU 1 —4) B opsiAKe BO3pacTaHUsi KOHCTAHTBI CKOPOCTH:

\ :

1,4,3,2
2,314
3,241
4312

Pacnionoxxute  OOHOCTOpPOHHME pEaKUUH, XapakTepusyloumecs rpaduKaMyd 3aBHCUMOCTH  Jiorapudma
KOHIIEHTpAIMH OT BpeMeHH (TnHNH 1 — 4) B opsAAKe BO3paCTaHHUS BPEMEHH MOTYTIPEBPALCHHS:
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_“-R-_____q
S

1,3,4,2
34,21
4123
2,134

[lepuoxa nmomymnpeBpalleHnuss HCXOJHOTO BEIECTBA B OAHOCTOPOHHEH TOMOT€HHON peakliy BTOPOTo MOopsAKa BUIa
«2A = IPOAYKTH B MEPBOM ombITe cocTaBusl 30 MuHyT. OnpeenuTe mepro moaynpeBpameHus (B MUHyTax) BO
BTOPOM OIIBITE IPU TOM K€ TEeMIIepaType, B KOTOPOM MCXOJHasi KOHLIEHTpanus A Obula yBeJIHueHa B J1Ba pas3a Io
CPaBHEHUIO C TIEPBBIM OIBITOM.

12

13

14

15

BriOepure BepHOE YTBEPIKICHHE: TTOPSAIOK XUMHYECKOH PEaKIuy — 3TO:
TO K€, YTO U MOJICKYJISIPHOCTh

CyMMa CTEXMOMETPUIECKUX K0I(D(HUIIMEHTOB

CyMMa ITOKa3aTeliel CTeNeHe B KHHETHIEeCKOM YpaBHEHHH

YHCJIO YACTHI, IPUHUMAIOIINX YIaCTHE B HIEMEHTAPHOM aKTe

JI7is peakIy HyJIEeBOTO MOPS/IKA KOHCTAHTA CKOPOCTH PEaKI[HH UMEET Pa3MEPHOCTb:
2 2

a1 /(MOJIB *C)

11/(MOJIB - C)

l/c

MOJIB/(J1°C)

HavanpHast KOHIIEHTpAIMs HEKOTOPOTO BEIIECTBA paBHa 6 MOJIB/II, a yepe3 2 MHUH — 2 MOJIb/J1. CpeHsisi CKOPOCTh
peakiuy paBHa:

2 MOJIB/II"MUH

3 MOJIB/JI'MUH

4 MOJIB/I"MUH

5 MOJIB/JI'MUH

Kak usmenurcs ckopocTh MpsIMON peakiuu 2CO+02:2C02HpI/I yBenuueHnu kKoHueHTpauuu CO B 3 paza:

B 9 pa3

B 16 pa3
B 2 paza
B 3 paza

Kak usmenurcs ckopocTh MpsIMON peakiiuu 2CO+02:2C02HpI/I yBenuueHnn koHueHTpanuu CO B 4 pasa:

B 9 pa3
B16 pa3
B 2 paza

BriGepuTe BepHOE yTBEPKIIEHHE: MOJIEKYIISIPHOCTh XHUMUYECKOW PEAKITHH — 3TO:
TO K€, YTO U MOPAJIOK PEaKuu

CyMMa CTEXHOMETPUIECKUX K0IDDUIIMEHTOB

CyMMa rnokaszaTtesei cTeneHeld B KHHETHYeCKOM YpaBHEHUHU
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YHCJIO YaCTHUIl, IPpUHUMAIOUINX YH4aCTHUE B DJICMCHTAaPHOM aKTEC

BI)I6epI/ITe HEBCPHOC YTBCPIKACHUEC: CKOPOCTH XUMHYCCKOU PCaKuu:
YBCJIMYUBACTCA C YBCIIMUCHUEM KOHIICHTPAIIUU PEAarcHTOB

HEC 3aBHCUT OT CTCIICHU U3MCJIILYCHUA PCar€HTOB

YBEIIMYIUBACTCA C YBEJIIMYCHUEM IJIOIAAN COIPUKOCHOBEHMS BEIICCTB PECAICHTOB
YBCIMYUBACTCA C YBCIIMUCHHUEM TCMIICPATYPhI

CKOpOCTh TOMOTEHHON XUMHYECKON PEAKITUN HE 3aBUCHUT OT:
TeMIIepaTyphl

KOHIEHTPAIK pearupyronyx BeIecTB

HaJIMYUs KaTaln3aTopa

(dopMbI peakTopa

JInis peakIiu epBoro MopsKa KOHCTAHTA CKOPOCTH PEaKIIMU UMEET Pa3MEepPHOCTb:
12/(Monp?-c)

J11/(MOJIB* C)

1/c

MOJIB/(JT-C)

HauanpHas KOHIIEHTpaIKsi HEKOTOPOT'O BEIIECTBAa paBHA § MOJB/J, a uepe3 3 MUH — 2 MoJb/I. CpelHss CKOpOCTh
peakIuy paBHa:

2 MOJIB/JT"MUH

3 MOJIB/T"MHH

4 MOIB/T-MUH

5 MOJIB/T"MHH

TemnoBoii ko duumeHT peakunu paBeH 2. Ha ckoibko rpaaycoB HaJ0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMUYECKOM peaklyu yBeauuuiaack B 16 pa3?

10°C

20°C

30°C

40’ C

Peakiun, B XoJe KOTOPHIX OJHM M T€ K€ BEIIECTBa OJHOBPEMEHHO pearupyloT C¢ 00pa3oBaHHEM pa3HbIX
MIPOJYKTOB, HA3BIBAIOT:

napaiebHbIMU

[IOCJIEZI0BAaTENbHBIMU

COTIPSKEHHBIMH

LEMHBIMH

TennoBoit koadunmeHT peakiuu paBeH 3. Ha ckolbko TpaycoB HAJO MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMHUYECKOM peakuy yBeIn4ImiIacey B 27 pa3?

10°C

20°C

30°C

40°C

HHTeraHBHoe KHUHECTHUUYECCKOC ypaBHeHI/Ie peaKHI/II/I l‘IepBOFO HOpf{HKa
w = kc?

C
In=2 =kt
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Inc, —Inc=kr

Sk
cs C

Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIMH TIEPBOTO TOPSIKA
Mm/c.

1/c.

M3/(MOTIB-C).

M8/ (Monb2-c).

c/m.

CooTBeTCTBHE MEXKAY MOPSIAKOM PEeaKIMX U KOOpAUHATaMHy Tpaduka, B KOTOPOM ONBITHBIE TaHHBIE 3TON peakinu
JIMHENHBI

1. mepBbIit a) Inc—t
2. BTOpOM 6) Inc— %
3. Tpetuii B) Y-V

r) %—r
z) %2—1:

COOTBETCTBUE CTEXHOMETPUUYECKOIO YPABHEHUS PEaKUU U KHHETUYECKOTO 3aKOHA IEUCTBYIOIIUX Macc
1. A: B a) W:kCACB

2. A+B=C 0) w=KCaCgCc
3. 2A+B=C+D B) w=Kkcy
r) w=kecacg
I[) WIk&
Cs

€) W=k ACE
Cc

Peakiuu pasznoxkeHus BelecTBa B ra3oBoi (haze mpu TEPMUIECKOM MEXaHM3ME aKTHBALMN U HEBBICOKUX
JABJICHUAX OOBIYHO MPOTEKAIOT IO MOPAIKY N. YKaKUTe YUCIIO N

0,5

1

2

3

B cooTBercTBHM ¢ Teopuel aKTHBHBIX COYNApEeHWH MPEeIdKCIOHEHINAIBHBIH MHOXHUTETh A B ypaBHEHHH
AppeHuyca i peakiiiy B U1ealbHON ra30B0i (paze 3aBUCUT OT TeMIiepaTrypbl T. YKaKUTE BH]I 3TOH 3aBUCUMOCTH,
cuuTas CeYEeHNE COyIapEHUs U CTEPUIECKUN (PaKTOp HOCTOSTHHBIMHU

A-T
A~-T
A~AT
A~1T

KoHcTaHTa CKOPOCTH MOHOMOJIEKYJIIPHOTO paciiaja aKTHBHPOBAHHOTO KOMILIEKCA C 00pa30BaHUEM IIPOIYKTOB
peaknuu nipu temrieparype 300K pasua a -10n (¢ ). [lopsimok n Ha3BaHHOW BETUYMHBI PaBEH

6

9

10

15
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[lpr mNOBBIICHWM AABICHUS TOPSJIOK pEeakIMid pa3jIokKECHUs BEleCTBa B Ta30BOH (haze TpU TEPMHUIECCKOM

MCXaHHU3MC€ aKTHBallU U3MCHACTCA OT 2 JI0 n. YKaXXHTE YHCIIO N
1

2
3
4

Cxema JInnaemana oObsCHSIET:

W3MEHECHUE MEXaHN3Ma OOpbhIBa IIETH MTPH YBEITHUYCHUH JIABICHUS

M3MEHCHUE MOPsIIKA Ta30(a3HbIX PEaKIUil MPU YBEIHMYCHUH JaBICHUS

MOPSIOK (POTOXUMHUYCCKUX PeaKIuit

3aBHCHMOCTh CKOPOCTH ra3o(asHoi peakiuu ot (JOpMbI K Pa3MEPOB peakTopa

3aBHCHMOCTh CKOPOCTH ra30()a3Holi peakiuy OT BEIMYMHBI BHYTPSHHEH TTOBEPXHOCTH PEaKTOPa

B coBokymHOCTH cTanuii Hepa3BETBICHHON METHOM peakiu odpa3oanus (ocreHa (CO + Cl2 = COCIZ) BbIOEpUTE

CTaJUM Pa3BUTHUSA LEIU:
C|2+M — 2Cls+ M

COCls — Cl* + CO

Cle + X(ctrenka) — XCl(cTenka)
Cle+CO+M — COCls +M
COCls + Cl,— COCL+ Cl+

VYrnoBoii koadduimeHT npsmMoit Ha rpadrke 3aBUCUMOCTH JIOTapr(Ma KOHCTAHTBI CKOPOCTH PEAKIIUU MEXKTY

2+ .
HMOHAaMHU [Co(NHS)SBI‘] u OH B paz0aBiieHHOM BOJHOM PAacTBOPE OT KOPHS KBaPaTHOTO M3 HOHHOW CHJIBI IPH

298K
-2

-1

1

2

BriGepuTte 3aximodeHusi, CipaBeJIMBBIE IS PEAKIIMKA B PACTBOPE, B Clydae, KOTJIa MOJIEKYJIBI HCXOIHBIX BEIIECTB
COJILBATHUPOBAHBI, & NIEPEXOJIHOE COCTOSIHUE HE COJIbBATUPOBAHO:

COJIBBATALMS MOJIEKYJI UCXOJHBIX BELIECTB YMEHBIIAECT JHEPTUIO aKTUBALUN

COJIbBATALMS MOJIEKYJI HCXOAHBIX BEILIECTB YBEINYMBAECT JHEPTUIO aKTUBALUN

COJIbBATALIMS MOJIEKYJI UCXOIHBIX BEIIECTB CBOJIUT 3HEPTUIO AKTUBALMHU K HYJIIIO

COJIbBATALIMS MOJIEKYJI UCXOJIHBIX BELECTB JEJIa€T SHEPTUIO0 aKTUBALUN OTPULATEILHON

COJIbBATALIUS MOJIEKYJI HCXOJIHBIX BEILIECTB JENAET PEaKLHI0 HEBO3MOKHOM

TennoBoit koapunmeHT peakiuy paseH 3. Ha ckolbko TpaaycoB HAJI0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMHUYECKOHN peakuy yBeIUYmIachk B 27 pas:

10°C

20°C

30°C

40°C

CKOpPOCTHI0 XUMHUECKON peakIiy OyIeT SBISTHCS:

a) U3MEHEHNE KOHICHTPALMH JII00O0T0 M3 YYACTHUKOB PEAKIIMU B CAMHHUILY

BpeMeHH (IIpY TTOCTOSTHHOM [IaBJICHHH);

0) n3MeHeHne KOHIEHTPAINH JTF000Tr0 U3 YIACTHUKOB PEAKIINU B €IUHUILY

BpeMEHH (IIpU MIOCTOSIHHOM 00BeMe);

B) M3MEHEHHE YMCIIa MOJIEH JII000T0 U3 YYACTHUKOB PEAKLIMHU B SAMHUIY BPEMEHH (IIPH MOCTOSIHHOM JIaBJICHUH);

Ecnu npu npotekanun rasogasHoit peakiyu I + H> — 2 HI B 3amxHyTOM 00BeMe 1 11 3a 5 MuH konndectBo Ho
yMeHbImIochk Ha 0,1 MOJIb, TO CKOPOCTh pEaKIUU COCTABUT:
a) 0,02 MOJIb - MUH 1
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6) —0,02 Mo MuH;
B) 0,02 Moy - MuH L
r) —0,02 mMonb i+ Mun .

C TedeHHeM BpEeMEHH CKOPOCTh peakiuu Tuna aA — bB, npoxosiieii mpu NOCTOSIHHOM TemIiepaType B
3aMKHYTOM OOBEMe:

a) He U3MEHSETCS;

0) yMEHbIIIaeTcs;

B) YMEHBIIIAETCS, €CITU PEAKIUs MPOUCXOIUT C YMEHBIIICHHEM YHCIIa MOJIEH Ta3000pa3HbIX YIaCTHUKOB;
T') yBEJIMYMBAETCS NP HATMYWH (M YMEHBIIAETCS IPU OTCYTCTBHM) B CHCTEME KaTalln3aTopa.

Kaxoit 3Hak IMeeT BeTMINHA CKOPOCTH PEaAKITHH ?

a) BCeraa MoJjoKUTENbHa;

0) TOJIOXKUTENbHA, €CTIM BhIpa)keHa depe3 H3MEHEHHE KOHLEHTPALUU MPOAYKTOB PEaKLUH, U OTPULIATENIbHA, €CITH
BEIp@YKEHA Yepe3 N3MEHEHNE KOHIIEHTPAIIMH UCXOIHBIX BEIECTB;

B) 3aBHCHUT OT MEXaHU3Ma peaklnu (B cIydae 0OpaTHMOI peaklii CKOPOCTh MOJOXKHUTENbHA [Tl IPSIMOU CTa U U
oTpHIaTeIbHA IS 00paTHOM);

T') BCE OTBETHI HEBEPHEI.

ITopsanok peakuuy COBOagaeT ¢ MOJICKYISIPHOCTBIO:

a) 1uis ra30(pa3HbIX peakiyid, MPOUCXOISAIINX MIPU TTOCTOSTHHOM 00BeMe;
0) st Ta30(ha3HBIX PeaKINHA, TPOUCXOIAIINX IPH TTOCTOSTHHOM JIaBICHUN;
B) JUIS peaKLni, MPOTEKAIOINX B OJTHY CTaIHIO;

T') AJIsl peakiui, MPOTEKAOINX B KOHACHCHPOBaHHOH (ase.

MoryT 1u TOPAIOK PEAKITUH U MOJIEKYIIIPHOCTE OBITh JPOOHBIMH BETHIHHAMU?
a) HET;

0) na;

B) MMOopAaOK — J1d, MOJICKYJISIDHOCTB — HECT;

') MOJIEKYJIIPHOCTH — JIa, TIOPSIIOK — HET.

B cooTBeTCTBHM ¢ MPUHIUIIOM JIMMHTUPYIOLIEH CTaINN XUMUYECKON PEaKIIHUU:

a) CKOpPOCTh JIH000H CI0KHOW XHUMHUUECKON PeaKLMH ONPeessieTcss CKOPOCThIO caMOi MEJICHHOM ee cTainy;

0) CKOPOCTH JIHO00H CIIOKHOM XMMHUYECKOM PEaKIuK ONPECIIIeTCS CKOPOCThIO CaMOl OBICTPOI e CTauH;

B) CKOPOCTBIO CaMOIl MEAJICHHOW CTaJlM ONIPEIEIISIeTCSl CKOPOCTh CIOKHOW XMMHUUYECKON peakIiy, €CIH OHA
COCTOMT U3 Psiia NapajyIeNIbHBIX PEaKIHi;

T') CKOPOCTBIO caMOH OBICTPOI CTaIUH OTIPEIENIIETCS CKOPOCTh CI0KHOW XUMHUYECKOW PEaKIUH, €CII OHA COCTOUT
13 psJia NapAJUIENIbHBIX PEAKIIMN.

Bo ckoibKo pa3 yBenn4IHuTCsl CKOPOCTh NpsSIMON 1 00paTHOH razodasHoii peakuu A <> 2B npu yBennueHHH
JaBJICHUS B cucteme B 4 paza?

a) CKOpOCTh U IPSAMOH, 1 0OpaTHOM peakuny yBenIuuuTcs B 4 pasa;

0) CKOPOCTh IPAMOM peaKkLNH yBEIHMUUTCS B 4 pasa, oOpaTtHoi — B 8 pas;

B) CKOPOCTb MPSIMOM peakliil YBEIHMIUTCS B 2 pasza, 00paTHOH — B § pas;

I') CKOPOCTb MPSIMOM peakLuy yBeInuuTcs B 4 pasa, oopatHoii — B 16 pas.

Kak u3mennTcs ckopocTh 01HOCTaquiTHON razodasnoii peakun tuna 2A + B — C, nporekatomieit mpu
MTOCTOSTHHBIX 00bEME B TeMIepaType, MPH YBEINICHUH JABICHUS B CHCTEME B 2 paza?

a) HE U3MEHUTCS;

0) yBennuuTcs B 2 pasa;

B) yBenMUHUTCS B 4 pasa;

I') yBeJIHYHTCS B § pas;

1) yMEHBIIUTCA B 2 pasa.

MoskeT 1 SHeprusi aKTHBAallMd XMMHUYECKOW peaKIiy MPUHUMAaTh HyJeBoe 3HaueHune? Ecim «ma», To Mt Kakux
peakuuii?
a) HeT, Tak KaK 3TO N30BITOYHAS DHEPTHS;
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0) I1a, €CIIM PeakIns MPOTEKACT MEKy MOJICKYJION M CBOOOHBIM PaTUKaIOM;
B) J1a, €CITM peaKlys MPOTEKAeT C HyJIEBBIM TETIOBBIM 3(hPeKrToM;
T') J1a, €CJIH MPOUCXOIUT PEaAKIIUs PSKOMOUHAIIHH.

YBenu4eHue CKOpoCcTH 00paTUMON XUMHYECKON Peakiiy B MPUCYTCTBUH KAaTAIN3aTOPA IPOUCXOJIHT:
a) B pe3yJibTaTe YBEIMICHUS! KOHCTAHTBI CKOPOCTH NPSMOU pEaKkIiy U

YMEHBIIICHUS KOHCTAHTBI CKOPOCTH O0PaTHOW PEaAKIIHH;

0) B pe3ysbTaTe CMEIIEHUS MTOJI0KEHHUS PABHOBECHUS B CTOPOHY 00pa30BaHuUs

MPOJYKTOB PEaKIUH;

B) B pe3yJIbTaTe YMEHBIICHUS YHEPTUH aKTUBAIIUHN PEAKIUH IIPH COXPAHCHUN

MeXaHU3Ma MpoIlecca;

T') B pe3yJbTaTe YMECHBIICHUS SHEPTHU aKTHBAIIUK PEAKIIUN C H3MCHEHUEM

MexaHu3Ma Ipolecca.

3HaueHue KOHCTAaHT CKOPOCTH PEAKIIUH 3aBUCHUT
OT TEMIEPATYPBHI.

OT KOHIIEHTpAI[H PeareHTOB.

OT BHJ]a paCTBOPUTEIIS.

OT KOHIEHTpAIX TPOAYKTOB.

OT MIPUPOJIBI PEATUPYIOIINX BELIECTB

Kakue BeTHMYHMHBI, COTTIACHO TEOPUH AKTUBHBIX CTOJIKHOBEHHH, OIPENEIISIOT MPEIIKCIOHCHIIMATBHBIN MHOKHTEIb
B ypaBHeHHH AppeHuyca?

a) oOI11ee YMCIo CTONKHOBEHUH M DHEPTUs aKTUBAIHH;

0) 9acToTa CTOTKHOBEHHI U BEPOSTHOCTHBIN (haKTop;

B) OOJIBIIMAHOBCKUI MHOKHTEIb M IUAMETP COYAaPEHHUS;

T') BEPOSTHOCTHBIN (PAKTOP U J0JIS AKTUBHBIX MOJIEKYIL.

OCHOBHBIM pe3yJIbTaTOM BBEIECHHS B COCTAB KaTalu3aTopa IpoOMOTOPOB
SIBIISIETCS

a) TOBBIIICHUE CTIEU(PUYHOCTH U CEIEKTUBHOCTH JACHCTBHS KaTalu3aTopa;

0) yBelIMYeHNE YCTOMYMBOCTH KaTaJIn3aToOpa K BO3AEHCTBUIO KaTaTUTUIECKUX
SJI0B;

B) YBEIMUEHHUE KaTAIMTHUECKON aKTUBHOCTH KaTajln3aTopa;

I') CYILIECTBEHHOE YBEIMUYCHHE YAETbHOM TOBEPXHOCTH KaTalln3aTopa.

KoncTanTa ckopocTH peakuuy npy yBeTH4YEHUH TeMITepaTypbl
BO3pacTaeT I10 SKCIOHEHIUAIBHOMY 3aKOHY.

yOBIBa€T MO 3KCIIOHEHIMATBHOMY 3aKOHY.

BO3pacTaeT B COOTBETCTBUU C ypaBHEHHUEM AppeHunyca.
yOBbIBaeT ¢ POCTOM TEMIIEpPaTyphI.

pacTeT MpONOPIMOHAIBHO KBaApaTy TEMIIEpaTyphI.

Pa3MepHOCTh KOHCTAHThI CKOPOCTH PEaKIMK MIEPBOTO TOPSIKA
Mm/c.

1/c mmm ().

M%/(MOJIB-C).

m®/(Monp2-c).

I/IHTerpaanoe KMHETUYECKOC YPaBHCHUEC PC€aKIIUX IIEPBOI0 IOpAIKa

w = kc?
IS — kr

C
i—Ezk'c
C, C
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1

CZ

kt

OON‘ [l

MonekyasspHOCTh XUMHUYECKOHN peaKIU ONPEaesIeTCs
YHCIIOM MOJICKYJI (4aCTHI) B 2JIEMEHTAPHOM aKTe PEaKIIUU
YICIIOM HOHOB, 00Pa30BaBIINXCS B XO/I€ PEAKIIHH

YICIIOM aCcCOIMATOB, 00Pa30BABIINXCS B XOJI€ PEAKIUH
YHICIIOM aTOMOB, 00Pa30BaBIINXCS B XOJIC PEAKIIHU

UT0 Takoe TOPSTIOK PEAKITHN B XUMHIECKOW KHHETHKE?

CTEXHOMETPHUSCKUE KOI(DPHUIIMESHTHI B ypaBHECHUH PEAKITUH;

CTEIEHb, B KOTOPYIO BO3BE/ICHBI KOHIICHTPAIIMU B KHHETUYECKOM YPAaBHEHUU;
CKOpOCTb, JeTIeHHasl Ha KOHIIEHTPAIUN PEareHTOB;

CKOpOCTb, JieTieHHasI Ha KOHIIEHTPAINY POAYKTOB

Kaxk onpenensieTcst nopsAOK peakMi B XUMUYECKON KUHETUKE?
10 YPaBHEHUIO PEaKLHH;

HaXOOUTCs SKCICPUMCHTAJIBHBIM ITYTEM;

MOPSAZIOK paBeH MOJEKYJISIPHOCTH;

10 KOHCTAHTE CKOPOCTH

[IpocTeie peakuyy B XUMUYECKOW KHHETHKE?

B PEAKIMH YYaCTBYIOT IPOCTHIE BEIIECTBA;

peaknus NpoTeKaeT B OJIHY CTaHIO;

KOHCTaHTa CKOPOCTHU ONPEAEINSIETCS POCTHIM PACYE€TOM U3 KMHETHUECKOIO YPaBHEHUS

Ecnu B pesyibrate coynapeHus (3JIEMEHTapHOT0) aKTa cpa3y MOJIydaroTcs MpearoiaraéMble MPOAYKThI, TO TaKytO
peaKkuuio Ha3bIBAIOT

POCTOMN

3J€MEHTapHON

LEMHOU

napajieJIbHON

KaTaJIMTHYECKON

UTto Takoe PHEprus aKTUBAINU?

BHYTPEHHSS SHEPTHUs, KOTOpas MpeBpaliaercs B padoTy;

SHEprus, HeoOXOoUMast UTA HIIEMEHTAPHOTO aKTa XMMUYECKOW PEeaKIInu;

SHEPrus, Heo0X0UMast Il TOTO, YTOOBI peaKIys JOIILIa 10 KOHIA

MUHUMAJIbHAS SHEPTHs, KOTOPO# OJHKHBI 00J1aZaTh PearupyroIIue YacTHIIbI, YTOOBI CTOJIKHOBEHHUE MEKIY HUMH
MIPUBEIIO K PEaKIIuu

VYkaxxure OMMOJIEKYJIIPHYIO PEAKLIUI0

2HI < H, + |
N,Os — 2NO; + 1/20,
A+B—->C

2NO + H, = N,O + H,0O

Vxkaxure TPUMOJICKYJIAAPHYIO PCAKIIUIO

2HIl < H + 1
N,Os — 2NO; + 1/20,
A+B—-C

2NO + H, = N,O + H,O
OCHOBHOﬁ MOCTYJIAT KUHCTUKH 'OMOI'CHHBIX peaKL[I/Iﬁ TJIACHUT:
CKOPOCTh pEaKlyH IPAMO MPONOPIHAIbHA MPOU3BEICHUIO KOHIIEHTPALMH PEarMpyIOIIUX BELIECTB B CTEIECHSIX,

COTJIACHO UX CTEXMOMETPUUYCCKUM KOA(hGHUIIHEHTaM
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CKOPOCTh peakIuu 0OpaTHO MPOIOPIMAIbHA POU3BEACHUIO KOHIICHTPAI[MH BEIECTB B CTEICHSAX, COTJIACHO UX
CTEXHOMETPUICCKUM KO3 HUITHCHTAM

CKOPOCTh PEaKI[MK paBHA MPOU3BEICHUIO KOHIICHTPAIUH pearupyroIIuX BeIICCTB

KOHCTaHTa CKOPOCTH PEaKIIMK PaBHA MPOU3BEICHUIO KOHIICHTPAIIUYU BEIIESCTB

CKOpOCTh peaknuu — 3TO U3MEHEHHE KOJIMYECTBA BEIIECTBA, BCTYIMAIOMIETO B PEAKIMIO MM 00pa30BaBIIErocs B
XO0JIe ee:

B EIMHUITY BpEMEHHI

B €MHUILY ITPOCTPAHCTBA

B EIMHHILY 00bEMa CHCTEMBI

Ha eIUHUILY IJIOMIAU CUCTEMBI

Kakue BenmuuuHbBI MOTYT UMETh MOJIEKYJISPHOCTH U MOPSIIOK PEAKIIMA B XUMUYECKON KUHETUKE?
MOJICKYJISIPHOCTh MOXKET OBITh ICJIOUMCIICHHON U TIOJIOXKHUTEIHHOM;

MOJIEKYJISIPHOCTb MOXET OBITh APOOHOW U OTPHUIIATENHHOM;

MOPSZIOK PEAKIIUU MOXKET OBITh METIOYUCIEHHBIM U IPOOHBIM;

MOPSIZIOK PEAKIIUU MOXKET OBITh IMOJIOKHUTEIBHBIM M OTPUIATEIBLHBIM.

Kax 3anmcars KHHETHYECKOE ypaBHEHHE JUIS PEaKIny B 00LIEM BHIE
mA +nB < pC+gD ?

v = kCa'Cg;
_,CT.Cl.
VUnpsivas — K~4 - 4,
CP Cq
Votparsas — k~e- D

Kak BbIpa3uTh CKOPOCTh PEaKIIMU JIJIs CHHTE3a aMMuaKa?
N, + 3H, «+—22NH;
dC,, dC,, dCyp,

- dr =+ dr

v=- dT

dcy, ludc, 1udc,,
v=- dr =_ 3 dr =42 dr :
dCy, dC%, dC2wm,
+ dr

v=- dT = - dT

CornacHo »mmupudeckomy mnpaBuiay Bant-I'opda KoOHCTaHTa CKOPOCTH PEaKUMH 3aBHCUT OT TEMIEpaTyphl
CIEeIYIONUM 00pa3zoM:

MOBBIIIIEHNE TemnepaTypsl Ha 10 rpagycoB BHI3bIBAeT yBEIWUEHNE CKOPOCTH Peakluu B 2-4 pa3a

MOBBIILIEHHE TeMIlepaTypbl Ha 20 rpaycoB BBI3BIBAET YBEITUUEHHE CKOPOCTH peakuuu B 3-6 pasza

MOBBILIEHNE TeMIepaTypsl Ha 10 rpagycoB BEI3BIBAET YMEHBLIEHHE CKOPOCTH PEAKIINH B 2-4 pa3a

MOBBIIIIEHHNE TeMnepaTypsl Ha 20 TpaJycoB BHI3bIBAET YMEHBIIEHHE CKOPOCTH peakiuu B 3-5 paza

Paznen «2eKTpoXuMus».

Kakoii u3 MEPECUNCIICHHBIX TUIIOB IIPOBOAHUKOB OTHOCUTCS K ITPOBOJHHUKAM BTOPOT'O pona?
METaJUIBI

MOJTYTTPOBOJHUKH

HWOHHBIC ITPOBOAHUKHA

H30JIATOPHI

3JIEKTPOHHO-UOHHBIE IPOBOTHUKHI

Kaxk n3mensieTcs yaenpHas 3JeKTPOTIPOBOTHOCTS PACTBOPOB JIEKTPOIIUTOB C POCTOM KOHIICHTPAITHN ?
0OCTaeTCsI MOCTOSHHOM

YMEHBIAETCS

YBEITUIUBACTCS

JUISL OTHUX BEILIECTB PACTET, JUIsl IPYTUX YMEHBIIACTCS
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MIPOXOJUT Yepe3 MAKCUMYM

I[TpakTHyeckoe MpUMEHEHHE IEKTPOIPOBOTHOCTH - ONPEJIeIICHHE CTENICH! AUCCOLMALIMH IICKTPOJIUTA IO
dopmye:
a=4 -4,

A
o=—

Ay
a=A +4,
LT

A

UeM 00BsACHSETCS YBEIHUYCHHE Y IETHHON 3JEKTPOIPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB C POCTOM
KOHIICHTpaIuu?

YBEIHUYEHHE 3apsa HOHOB

YMEHBIIIEHUEM JIEKTPHYECKOTO B3aMMO/ICHCTBHUS HOHOB

YBEIMYCHUEM CTEIEHU JUCCOLUALIUN

YBEIMUYCHUEM YHUCIIa HOCUTENEH TOKa B pacTBOPE

YMEHBIIIEHNUEM TNIOTHOCTH U BSI3KOCTH PacTBOpa

Kax u3mensieTcst 5KkBUBaIEHTHAS AJIEKTPOIPOBOTHOCTh BOJHBIX PACTBOPOB IEKTPOJIUTOB C POCTOM
KOHLIEHTpauuu?

OCTaeTCs MOCTOSHHOM

YMEHBIIAETCS

yBCHH‘II/IBaeTCﬂ

JUTSL OJTHUX BEIIECTB PACTeT, IS IPYTHX YMEHBIIIAeTCs

MPOXOAUT YePE3 MAKCUMYM

Kakoii 3aK0H JIEKUT B OCHOBE OJJHOTO M3 METOOB SKCIIEPUMEHTAIBHOTO OMPEIEICHHUS Ao IS CITA0BIX
3IEKTPOIUTOR?

3aKoH pazbaBneHust OcTBaNbIA

3aKOH HE3aBUCUMOCTH JIBHIKEHHUS] HOHOB

npenenbHbIi 3akoH lebas Konbpayiia

3akoH Dapanes

3aKOH MOHHOU CHIIBI

I[J'IH KaKOﬁ prHHBI HOHOB, HpI/IBe,HeHHBIX HUKC, HpI/I6J'II/I31/ITeJ'IBHO OJANHAKOBBI HO,I[BI/I)KHOCTI/I?
K*, NH4", NOs™, CI”

K*, Li*, Na*, OH™

H*, NH.*, Li*, OH

CHsCOO™, Br, OH, NOs~

Li*, Na*, K*, Rb*

1 n3MepeHus IEeKTPONIPOBOAHOCTH PACTBOPOB MUCTIONB3YETCS:
MOCT ITOCTOSTHHOT'O TOKa

MOCT MEPEMEHHOTO TOKa

MocT Konspayma

[TOTEHLIUOMETP

MMOTEHIINOCTAT

Pe3koe nagenue 3JeKTPONPOBOIHOCTH PACTBOPA MPU HEUTPaTU3alMKi KUCIOTHI HIEI0YbI0 CBA3aHO:
C YMEHBIIIEHHEM CYMMapHOW KOHIIEHTPAI[H HOHOB

C YMEHBIIIEHHEM KOHIIEHTPAIIUU OYECHb MOIBHKHBIX HOHOB THIPOKCOHHIS

C HAKOIUICHHEM B CUCTEME MOHOB T'MIPOKCHIIA



¢ oOpa3zoBaHHEM OCalKa
C pa30aBICHUEM pacTBOpa

Jlaubl rpauKu 3aBUCUMOCTH yIIbHOM dnekTpudeckoid mpoBoaumocTr Boaubix CH3COOH, KCI, KOH, HCI ot
KOHIIEHTPAIMH. YKaXXHTE HOMEP KPHUBOM, COOTBETCTBEHHO, I BOAHEIX pacTBopoB KOH, CH;COOH, KCI, KOH.
&0

P S

[ 4~
[/ s 8

Werpson sagemparootodwome, oo o™
¥ 8 § 8 8

KOO iB TR OGS

A OwWDN P

VBenu4YeHNE 3IEKTPUIECKON MPOBOJMMOCTH PACTBOPOB CHIIBHBIX JJIEKTPOJIMTOB C POCTOM TEMIIEPATYPhl MOXKET
OBITH O0YCIIOBJICHO:

anekTpodopernyeckum 3dexTom

penakcalMoOHHbIM Y3PPEeKTOM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHHEM CTETICHH TUCCOLUAIIUH

YBCIMYCHUCM CTCIICHU AXCCOHAIINN

scTadeTHHIM MEXaHU3MOM IIepeHoca MPOTOHA

YBEJIMYEHHEM KHHETHYECKON SHEPTUH HOHOB

YMeHbIIeHne SKBUBAICHTHOW mNpoBoauMocTh BoaHoro pactBopa CH3COOH mpu moBbIIICHHH KOHIEHTPALUH
ANEKTPOJINTA O0YCIIOBJIEHO IIIaBHBIM 00pa3oM:

anekrpodopernyeckum 3hdexTom

penakcalMoOHHbIM YPPeKToM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

CHI)KEHHEM CTETICHH TUCCOLUALINH

YBEIMUEHHEM CTEIICHU JUCCOIHAIINH

YBEJIMYEHHEM KHHETHYECKON SHEPTUH HOHOB

VMeHbIIICHHEe JKBHBAJICHTHOW TMpoBoguMocTH BojHoro pactBopa NaCl mpu TMOBBIICHHH KOHIIGHTPAIHMH
3NIeKTpoNnTa 00yCIOBJICHO TTIaBHBIM 00pa3oM

anekrpodopernyeckum 3hdexTom

pelakcalMOHHBIM 3P PEeKTOM

YMEHBIIEHUEM BA3KOCTH pacTBOpa

YBEJIMUEHUEM CTEIEHU AUCCOLNALINT

yBEJIMUECHHEM KHUHETUYECKON SHEPTHH HOHOB

[Ipu 6eckoHEYHOM pa3BelleHUH YKBUBAJICHTHAS! AJIEKTPOIPOBOANMOCTE BOAHOTO PACTBOPA MIEKTPOJINTA PaBHA!
HYJIIO

3JEKTPONPOBOJIHOCTH BOJIbI

CyMMe€ NpeJebHbIX OJBHKHOCTEN HOHOB

Pa3HOCTH MPEENbHBIX OJBMKHOCTEW HOHOB

MIPOU3BE/ICHUIO TPEAEIbHBIX MOABHKHOCTENH HOHOB

B MMPOBOJHUKAX MCPBOTO POJa HOCUTCIIAMHU IJICKTPUICCTBA ABJIAIOTCA:
HMOHBI
MOJICKYJIbI

JEKTPOHBI
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BenuunHa, paBHas 00paTHOMY 3HAUEHUIO YCIIEHOTO CONPOTHBIICHUS Ha3bIBACTCS:
yAEIBbHON TPOBOAUMOCTBIO

MOJIIPHON MTPOBOJAMMOCTHIO

NpeIeTbHON AIEKTPUUECKONU MPOBOJUMOCTHIO

AIEKTPUUECKON MOABMKHOCTHIO

[TpumepoM mpOBOTHUKA BTOPOTO POJA SBISETCS:
pacmias XJopHaa HaTpUs

Meab

ATFOMUHHAN

BOJIb(GpaM

Bennunna, m3mepsiemasi 00paTHBIM 3HAYSHUEM YACITBHOTO COMPOTUBIICHHUS, HA3bIBACTCS:
ANIEKTPOIIPOBOTHOCTD

OKBUBAJICHTHAA 3JICKTPUUYCCKaAd MPOBOANMOCTD

MOJISIpHAS SJIEKTPUIECKask IIPOBOJUMOCTD

yIeNbHas 3JeKTPUIecKasi IPOBOIMMOCTh

MounsipHas 3neKTpudecKast IpOBOAUMOCTb:
YBEJIUYMBACTCA C YBEIMUYEHHNEM KOHLIEHTPALMY pacTBOpa
HE 3aBUCHUT OT KOHLIEHTPAIK pacTBOpa

YMEHBIIAETCS ¢ YBETUYECHNEM KOHIIEHTPALUU pacTBOpa

CKOpOCTb IBHKECHUSI HOHOB B PACTBOPE HE 3aBUCHT OT:
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO OIS

TEMIIEPATYPHI

JaBIICHUS

BSI3KOCTH PacTBOpa

Pasnges «JuiekTpoansble mponeccb», «Pa3oBbie COCTOSTHUD)

Jliis pacTBOpa CUIIBLHOT'O MIEKTPOJINTA, AUCCOLMUPYIOLIEr0 Ha JABa OJIHO3apsIIHOIO MOHA, YPABHEHHE 3aKOHA
HE3aBUCHMOTO ABIXEeHHsI HOHOB Kombpayla umeer BUI:

A= AT+ A

= 1 — A e

=

o

NN

3 ){+AJC_

C1-BYe

YBenuueHne 3JIeKTPUIeCKOH TPOBOAMMOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB C POCTOM TEMIEPaTyphl MOXKET
OBITH 00YCJIOBJIEHO:
anekTpodopernyeckum 3hdexTom
penlakcaliMOHHBIM 3P QeKToM
YMEHBIIEHHUEM BA3KOCTH PAacTBOPA
CHIDKCHHEM CTETICHHU JTIUCCOIHAITUH
YBEIUYEHUEM CTETICHH JUCCOLUAIINN
scTa)eTHHIM MEXaHM3MOM IIEPEeHOCa MPOTOHA
yBEIMYEHHEM KHHETUYECKOW SHEPTUH HOHOB

Be

YMeHblIeHHEe SKBUBAIEHTHOH mnpoBoauMoctu BopHoro pactBopa CH3COOH mpu moBbplieHMH KOHLEHTpaLWU
3NIEKTpoNUTa 00yCIOBICHO TTIaBHBIM 00pa3oM:

anekTpodopernyeckum 3hdexTom

penakcalMoOHHBIM 3P PEeKTOM

55



YMEHBIIICHHUEM BS3KOCTH pacTBOpa
CHIDKEHHEM CTEINECHH TUCCOLMAIIN
YBEIUUYECHHUEM CTEIEHU JUCCOLUALINN
YBEIUUYCHUEM KUHETUUECKONU SYHEPTUU HOHOB

VMeHbIIICHHEe SKBHBAJICHTHOW MpoBogMMOCTH BogaHoro pactBopa NaCl mpu TMOBBIICHHH KOHIIEHTPAIHH
AJIEKTPOJIUTA OOYCIIOBJICHO IIIaBHBIM 00pa3oM

anekTpodopeTuaeckum P hexkTom

penakcannoHHBIM Y PexToM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

YBEJIIMYCHUEM CTCIICHU AUCCOIMAIINN

YBENUYCHHUEM KHHETUIECKOW SHEPTUH HOHOB

[Tpu GecKOHEUHOM Pa3BEACHUY SKBUBAIICHTHAS JICKTPOIPOBOIUMOCT BOJTHOTO PACTBOPA AJICKTPOJIUTA PaBHA:
HYITIO

AIEKTPOTPOBOTHOCTH BOJIBI

CyMMe€ MpeeIbHBIX TOJBMKHOCTEH HOHOB

Pa3HOCTH MPEENbHBIX TOBIKHOCTEH NOHOB

MIPOM3BEIEHUIO TPEACTFHBIX MMOABIKHOCTEH HOHOB

B npoBosHMKaxX EPBOTO poJa HOCUTEISIMU ICKTPUUYECTBA SIBIISAIOTCS:
HOHBI

MOJIEKYJIBI

3JIIEKTPOHBI

paauKaIbl

BenuunHa, paBHas 00paTHOMY 3HAUCHUIO YICIIEHOTO COMPOTHBIICHUS Ha3bIBACTCSI:
YAEIBHON TPOBOAUMOCTBIO

MOJISIPHOM TPOBOJUMOCTBIO

NpeIeTbHON AIEKTPUUECKON MPOBOJUMOCTHIO

3JIEKTPUUECKON TTOABUKHOCTBIO

[Tpumepom TPOBOHKKA BTOPOTO POJIA SBISIETCS:
pacIuiaB XJIOpu1a HaTpHsI

MeIb

ATFOMUHUH

BOJIb(paM

Bennunna, u3mepsieMas 0OpaTHbIM 3HAUCHUEM YISITbHOTO COMPOTHUBIICHHS, HA3bIBACTCS:
ANEKTPOIPOBOTHOCTD

OKBUBAJICHTHAA 3JICKTPUUICCKad MPOBOANMOCTD

MOJISIpHAS SJEKTPHUECKast MPOBOUMOCTD

yIeNbHAs AMeKTpHUYecKast MPOBOAMMOCTh

MOHHpHaH QJICKTpHUICCKad NpOBOANMOCTD:
YBCINYUBACTCA C YBCIIMUCHUECM KOHIICHTPAIIUH paCcTBOpa
HC 3aBHCUT OT KOHOCHTpAIUN pacTBOpPa

YMEHBIIACTCA C YBEIIMYCHUEM KOHICHTpAIUKU pacTBOpa

CKopoCTh IBUKCHHUSI HOHOB B PACTBOPE HE 3aBUCHT OT:
HaTPSHKEHHOCTH DIIEKTPUIECKOTO OIS

TeMIIepaTypsl

JaBIICHUS

BSI3KOCTH PacTBOpa

C YBCINYCHUC paS6aBJ’ICHI/Iﬂ MOJIApHAad 3JICKTpHUICCKasd MPOBOAUMOCTD:
YBCIMYNUBACTCSA
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YMEHBIIAETCS
HE U3MEHSeTCs
paBHa HYJIO

YcnoBHBIH 3apsiA, KOTOPHIA MPUITMCHIBAETCS aTOMYy B COEIWHEHUH TMPH YCIOBHH, YTO BEIIECTBO MOCTPOSHO W3
WOHOB, Ha3bIBAETCS

BaJIGHTHOCTh

BaJICHTHOE COCTOSIHUE

CTETIeHb OKUCIICHUS

KOOPJAMHAIIMOHHOE YUCIIO

KonmuratuBHEIMH CBOMCTBAMH PACTBOPOB HA3BIBAIOTCS TAKUE, KOTOPBIE ONPENEIIIOTCS
HIPUPOJOU YaCTHULL

KOHIEHTpaIUe yacTUIl

pa3MepoM JacTHI]

OPUPOJOH PACTBOPUTENS

PacTBOp KumuT pu TEMIIEpaType

OosbLIel TEMIepaTyphbl KUIICHUS PACTBOPUTEIIS

paBHOI TeMIepaType KUIEHUs PaCTBOPUTEINS

HUKE TeMIepaTyphl KUIIEHUS] YUCTOTO PACTBOPUTEINS

IIPU CpeAHEl TeMIepaType KUIEeHUsI MeX Iy TeMIIepaTypaMi KUIIEHHUs PACTBOPHUTEINS U PACTBOPEHHOTO BEIIECTBA

Brruucnure ocmotmdeckoe mamienue npu 27°C pacTBOpa caxapa, OIHWH JIUTP KOTOPOTO coaepxuT 9lr
PacTBOPEHHOTr'O BEIIECTBA

332 klla

663 xlla

2457 klla

OcmoTtudeckoe naBiieHME HEKOoToporo pactBopa npu -3°C cocraBinser 2735klla. Ilpm kakoi Temmeparype
ocMmoTHueckoe naBieHue gocturuHeT 3040 klla

27°C

3°C

30°C

KoHuentpanus noHoB Bogopoaa B pactBope ¢ pH=2
0,01 cmomaw/1

0,1 monp/n

1 Monb/n

10 momb/n

Paccuuraiite pH OydepHoro pactBopa, conepxkariero 0,5 Moib/i arierata HaTpUs U 1 MOJIB/JI YKCYCHOM KHUCJIOTBI
(pK=4,76)

4,76

4,45

4,26

5,76

yTBep)KJICHI/ISI, CIIpaBCJIMBLIC JJIsI TApIUaJIbHBIX MOJIBHBIX BCJIMYWH, OIHWCBIBAOIINX pPacTBOP ZIaHHOﬁ
KoHIeHTpauuH. [lapuuanbHas MobHast BETMYHHA 3TO -

OKCTCHCHUBHAasA BCIIMYMNHA

HMHTCHCHUBHAs BEJINYHNHA

({YHKLUS COCTOSIHUS

¢$yHKLUMS mponecca

XapaKTepUCTHKA BKJIaJa KOMIIOHEHTA B COOTBETCTBYIOIIEE CBOWCTBO PacTBOpa

CBOICTBO pacTBOpa B IIEJIOM, HE 3aBUCSIIEE OT €ro KOHLEHTPALINN

YTBepKACHHUSI, CIIPaBEIUIUBBIC TSI 0YITHOCKOITMYECKONH KOHCTAHTHI
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3aBHCHT TOJBKO OT CBOHCTB PACTBOPHTEIIS;

3aBHCHUT OT CBOWCTB PACTBOPHUTEINS U PACTBOPEHHOTO BEIIIECTRA,;

3aBHCHT OT CBOWCTB PAaCTBOPUTEIIS U KOHIICHTPAIIMU PACTBOPA;

3aBHCHT OT TEMIIEPATYPhl U KOHIIEHTPAIIUU PacTBOPa;

YMEHBIIIAETCSI C POCTOM COOTHOIICHUS YACTHHOM TEIUIOTHI UCTIAPEHUS K KBaJ[PATy TEMIIEPATYPhI KUIICHHSL.

Kpuockonnueckne KOHCTAaHTHI AJisl OEH30JIa U BOABI paBHBI cOOTBETCTBEHHO 5,12 m 1,86 K-kr/monb. Monekyna
BEIIECTBA B BOJHOM PacTBOPE IMOJHOCTHIO TUCCOLIMUPYET Ha ABE YAacTHUIIbl, a B O€H30J€ HE AUCCOLMHUPYET U HE
accolMUpyeT. YKaKUTe, BO CKOJIBKO pa3 OyOyT pa3iuyaTbCsl HNOHIKEHHMS TEMIIEpaTyphl Hadala OTBEPACBAHUS
pa3daBIeHHOrO pacTBOpa OAHOTO M TOTO >K€ BEIIecTBA B OCH30JIe W B BOJE NPU OJMHAKOBBIX MOJISUITBHBIX
KOHLIEHTpALHIX

1,0

1,4

1,8

2,0

Uzoronnyeckuii ko3ddpunment Bant-I'odda 310 nonpaska, yuuThBaIOMIAS:

yBEJIHYECHNE PAaBHOBECHOTO IABJICHHUS Mapa Ha/l YUCTHIM PACTBOPUTEIIEM IIPH HATPEBAHUH;
HETIOCTOSTHCTBO JIaBJICHHS TIPH HATPEBAaHUH WM OXJIKICHUH PAacTBOPa;

pa3nu4ne MOJISIPHBIX MacC pacCTBOPUTENISI K PACTBOPCHHOTO BEILIECTBA;

U3MEHEHHE YKCIa YaCTHUIl B paCTBOPE IPH AUCCOLMALIMY WIIN ACCOLHAIIMN MOJIEKYJI;
M3MEHEHHE IUIOTHOCTH PACTBOPA MPH JUCCOIMAIINH WM aCCOIUAIUHI MOJICKYJI.

Brruucnute m3otonndeckuit kodh¢unment Bant-T'odda mis pazdaBieHHOro BOJHOTO PacTBOpa HEKOTOPOTO
BEILIECTBA, ©CIIM MOJICKYJIa BEIeCTBA JMCCOIMHUPYET B PAcTBOpPE Ha J[BE YACTHIBI M CTENECHb JHMCCOIMAINN
coctasisieT 60%

1,0

1,2

1,4

1,6

2,0

W3BecTHO, 4TO MPAKTHUECKU BCE MOJIEKYJIbl OCH30WHON KHCIOTHI, PACTBOPCHHOW B OCH30JIE, aCCOIMUPOBAHBI B
nuMepbl. Beraucnure wmsoroHuueckuin ko3dduument Baunt-I'odda ans pasdaBiaeHHOro pactBopa OeH30MHOMN
KHCJIOTHI B OCH30I1e

0,1

0,5

1,0

15

2,0

BriOepute BbIpaskeHHE, KOTOPOE MOXKET HCIONb30BaTbCA Ul ONpPEIETCHUs KaXyIIeHcss MOJSPHOH Macchl
PacTBOPEHHOI'O BEIIECTBA KPHOCKOIIMUECKUM METOI0M
M=Mzx +M,x,

) _ 10005g,
gl"l-ﬁ"?::m

A = 2,87
b

2 - 100Kz,
glﬂTmﬂs

Kakoe ypaBHeHHE paBUIIBLHO MEpEaeT CBsI3b MEXy H30TOHNYECKUM K03 dunneHtoB Bant-I'odda u crenensio
JMCCOIMAIMN C1a00T0 HIIEKTPOnInTa’?

i=1-(v+1)o

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

i+1=(v+1)a

AOCOTIOTHAS] CKOPOCTh IBIKEHHSI HOHOB — 3TO ...

CKOPOCTh JIBUKCHUS HOHOB TPU OECKOHEYHOM Pa3BEJICHHM;
CKOPOCTh JIBUKCHUS HOHOB TPU HANpPsHKCHHOCTH 1oJist 1 B/M;
MOJISIpHAS AEKTPUUYECKast IPOBOAMMOCTS;

yaeIbHasl AICKTPUYECKas MPOBOAUMOCTb.

Baok 2

VYpasuenue Knanelipona-Knaysuyca onuceiBaeT 3aBUCHMOCTh PaBHOBECHOTO JaBJICHUS OT TEMIIEPATypPhI IS
OJTHOKOMITOHCHTHOH 0THO(hAa3HOU CHCTEMBI

OJTHOKOMITOHEHTHOU JBYX(a3HOM CHCTEMBI

JBYXKOMIIOHEHTHOW 0JHO(A3HON CUCTEMEI

JIBYXKOMIIOHEHTHOM ABYX()a3HOM CUCTEMBI

JByXKOMIIOHEHTHOH Tpex(]a3HO# cHCTEeMBI

BriOepute mpaBylo 4YacTh ypaBHEHHS, ONMCBHIBAIOLIETO XOJA JIMHUM MOHOBapHMaHTHOrO paBHOBecwss Ha P-T-

IUarpamMme COCTOSHHS ISl OTHOKOMITOHEHTHOM JIByX(ha3HOM CHCTEMBI, COOTBETCTBYIOIIYIO JieBoit yacTu dP/dT=
AR

T
&K

RT

AT 1
)
Fivss

™

BbiOepure mpaByr0 YacTh yYpaBHEHHs TEMIIEPaTypHOW 3aBUCHMOCTH JIABJICHHS HACBHINICHHOTO TIapa,
COOTBETCTBYIOIIYIO JICBOW 4aCcTH 1n(P2/ P1) =

sH
RET

.-'l-.Hl_l
R\ g

AT 1
)
A

TAY

B3anMHBIe TIepexoapl KPUCTALIMYECKHX MOIU(HUKAIMN YHCTOTO BEIIECTBA, KOTOPHIE MOTYT MPOTEKAaTh Kak B
IpSMOM, TaK ¥ B 0OpaTHOM HalpaBJIEeHUSX B YCJIOBUSAX PABHOBECHUS

MOHOTPOITHBIE

SHAHTHOTPOIIHBIE

HeoOpaTHMBbIe

obpaTuMsbIe

Jlmarpamma cOCTOSTHHSI BOJIBI IPH HEBBICOKUX JiaBieHUsIX. KpuBas AD onuchIBaeT 3aBUCUMOCTD:

59



374°C
218\

0.01°C
4.58 MM pT.oT 3

T
TEMIICPATYPHI TUIABJICHUA JIbJAa OT JABJICHUA

PaBHOBECHOTO JIaBJICHHSI BOASIHOTO TIapa HaJ0 JBJA0M OT TeMIIEPATyPhI
JABJICHUS HACHIIIEHHOTO Mapa HUIKOH BOJIBI OT TEMIEPATyPHI
TEMIIEPATypPhl KUTIEHUS BOABI OT JABICHUS

Touku AuarpaMMsl, OTpaskarolIe COCTOSHIE U YCIOBUS CYIIIECTBOBAHUS CUCTEMBI Yepe3 paBHOBECHBIE 3HaUeHus P
u T, Ha3BIBAIOT

TPOUHBIMU

(urypaTuBHBIMH

JIBOMHBIMH

n30MOp(HBIMH

Juarpamma cocTOsSTHUS cepbl. B coOTBETCTBUH ¢ (a30BOi JHarpaMMOil cepbl ITPH MOBBIIICHUH JTaBICHUS
TeMIIepaTypa IJIaBJICHUS POMOUUECKON Cephl
P
)

151°C
1288 atm

YBEJIMUNBAETCS

YMEHbIIIAETCS

HE U3MEHSETCA

M3MEHSETCS pa3lIMIHBIM 00pa30M B 3aBHCHUMOCTH OT JJABJICHUS

dinP _ AH
VkaxuTe 00J1aCTh IPUMEHUMOCTH ypaBHeHus 47  RT” npu onmcanuy AByX(a3HbIX PABHOBECHIA B
OJIHOKOMIIOHEHTHBIX CUCTEMAX:
paBHOBECHSA C y4acTHEM Tapa BOIM3M KPUTHUECKOW TOUKH;
PaBHOBECHS C YYaCTHEM I1apa, paCCMAaTPUBAEMOr0 KaK UACaIbHBIN Ia3;
PaBHOBECHS C y4acTHEM Iapa, pacCMaTpHUBAaEMOro Kak HJCaNbHBIN ra3, IpH yCIOBHAX, JANEKUX OT KPUTHUECKOM
TOYKHU;
paBHOBecHS TBEPAOH M KUAKOH Pa3.

UYucno creneHerr cBo00 B! ABYX(Pa3HOH 00HOKOMNOHEHMHOU CUCTEMBI, HA KOTOPYIO U3 BHEIIHUX YCJIOBUH BIHUSIOT
TOJIBKO TE€MIIEpaTypa U JAaBJICHUE
1

2
5
4
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Uwcno crereneit cBoO0AbI ABYX(Ha3HOU 08YXKOMNOHEHMHOU CUCTEMBI, HA KOTOPYIO M3 BHEITHHUX YCIOBHH BIHSIOT
TOJIBKO TEMIIEpaTypa U JAaBICHUE
1

2
5
4

Uwcno crereneit cBoO6oab! Tpex(ha3HOi ABYXKOMIIOHEHTHOUW CHCTEMBI, Ha KOTOPYIO M3 BHEIIHUX YCIOBHH BIHSIOT
TOJIBKO TEMIIEpaTypa U AaBICHUE
1

5
4
3

Ha nuarpaMme coCTOSIHUS A7 YUCTOTO BELIECTBA UMEIOTCS JIMHUU
JUIsL PABHOBECHST KHKOCTb—IIap

IUIsl paBHOBeECHS Tpex (a3

JUIs. paBHOBECHS ABYX ra3000pa3HbIX (a3

IJI1 paBHOBECHUA KPUCTAJUIbI—TIAp

IJI1 paBHOBECHA JKUAKOCTb—KPUCTAJIJIbL

Bbaok 3

Haxopsimasics B COCTOSIHUM paBHOBECHSI CUCTEMaA ZSOZ(F) + Oz(r) = 2803@)

rOMOTEHHAs
reTeporeHHas
onHO(a3Has
IByx(azHas
TpexdaszHas

Haxopnsmasics B cocrostanu paBHoBecus cuctema NH HCO,. =NH +CO_ +HO
4 3(x) 3(r) 20 2 ()

rOMOT€HHAs
reTeporeHHas
onHO(a3Has
nByxdazHas
TpexdazHas

Haxonsmascst B COCTOSITHUM paBHOBECHS CHCTEMA PClS( )= PC|3( )+ Clz( )
X T T

rOMOT€HHas
reTeporeHHast
omHo(hazHas
nByxdaszHas
qyeTeIpexdazHast

Uucno creneneid cBOOOABI (BapHaHTHOCTH COCTOSIHUSI) CHCTeMbl, coctosimeil u3 K xommonentoB u @ ¢a3, Ha
KOTOPYIO M3 BHEITHUX YCJIOBUH BIMSIOT TOJIBKO JaBJICHUE U TEMIIEpaTypa

K+®+2

K-®-2

O-K+2

K-®+2

[IpaBuno paBHOBecus a3 ['nboca

o =k-f+2.
W =2-k+f.
o =f-k-2.
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O=k-f-1
O =f-2+k.

Uucno creneHeil cBOOOB (BApUAHTHOCTh COCTOSIHHS) CHUCTEMBI, cocTosmlei 3 K kommoHeHToB U @ (a3, Ha
KOTOPYIO U3 BHEITHUX YCJIOBHAN BIHSIOT TOJIBKO TeMIIepaTypa (IaBIeHHe MOCTOSHHO)

K+d+1

K-®-1

K+®-1

O-K-1

K-0+1

Yucno HEe3aBUCUMBIX KOMIIOHEHTOB B PAaBHOBECHOM CHCTEME Nz(r

+ 2H2(F = 2NH3(F), MONYYEHHON B pe3yibTaTe

) )

CMEIIEHHMS 2 MOJIb a30Ta U 5 MOJIb aMMHaKa
5

2
4
1

Uwcno (a3 B paBHOBECHOI cHUCTEMe NH4CI(K) = NH3(r + HCl(r)

)

P A~OIN W

UYucno crenieHei cBo00 bl IBYyX(a3HOM 0JHOKOMIIOHEHTHON CHCTEMBI, Ha KOTOPYIO U3 BHEUTHUX YCIOBUN BIIHSIOT
TOJIBKO TEMIIEpaTypa U AABJICHHE

AN WO

HawuGomneiee 4wmciio Ppa3JIMIHBIX (1)3,3, KOTOpPBIC MOIyT COCYIIECTBOBATH B PAaBHOBCCHUU B Z[ByXKOMHOHeHTHOﬁ
FGTCpOFeHHOﬁ CHUCTEMC, HAa KOTOPYIO M3 BHCIIHUX yCHOBI/Iﬁ BJIMAIOT TOJILKO TEMIIEpATypa U JaBJIICHUC

NP PFEPOTW

Ywucao napamMeTpoB COCTOAHUSA, OIIPEACIAIONICC B 06HICM clIy4dac pasMEpPHOCTb KOOPAUHATHOI'O IIPOCTPaHCTBa
auarpamMmbl COCTOAHUA TpeXKOMHOHeHTHOﬁ CHUCTEMBbI

2

4
3
1
5

Kpupoii oxnaxaeHust Ha3pIBa€TCs

3aBUCUMOCTb TEMIIEPATYPhI OXJIKIAIOLIEHCS CMECH OT BPEMEHHU.

3aBUCUMOCTH TEMIIEPATYPHI OXJIAKIAIOMIEHCS CMECH OT JaBJICHUSI.

3aBUCHUMOCThH MOJILHOM MacChl OXJIaXIaloIIecsl CMECH OT BPEMEHH.

BEpTUKAJIbHAS TUHUS HA AUarpamMMe MJIaBKOCTH MPU ONPEACIICHHON MOJIbHOM J10J1e.
COBOKYMHOCTb JIUHUI Ha TUarpaMMe IIaBKOCTH.
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OTHOCHTEIIbHBIE KOJIMYECTBA (1)&3, HaxoasAIuXxcs B paBHOBECHU, HAXOIAT

IO TIPaBIITY phIYara.

o npaBuiy a3 ['m6oca.

o npaBuiy Pozeboma.
0 MPaBHJIY OTPE3KOB.

o ypaBHeHuto Illpenepa.

I[I/Ial"paMMLI COCTOSHUA aSeOTpOHHOﬁ 6HHapHOﬁ CHUCTCMBI C ITOJTOXHUTCIBbHBIMH OTKJIIOHCHUAMH OT HACAJIBHOCTHU B

KUIOAKOM COCTOSAHHUHA

B = const

|

A

B

T=const

A

B

JuarpamMMbl COCTOSIHUSI OMHAPHBIX CHCTEM, B KOTOPBIX YBEIMUCHHE COACP)KAHMUS KOMIIOHEHTa A TIPUBOJUT K POCTY

o011ero maBieHus apa IpH JII000¥ KOHIIEHTPAIH PacTBOpa

P e somst

o

Tg

T=rconst

YTBep)K,HeHPISI, CIIPaBCVIMBBIC IJI TOYKHU a3€O0TPOIla HA AUArpaMMe KUIICHUA 6HHapH0ﬁ X(HHKOﬁ CHCTEMEBI: B 3TOH

TOYKE

JIMHUM KUJKOCTH U ITapa UMCHOT MUHUMYM HWJIN MAaKCUMYM;

KOHIOCHTpANHA JICTYy4YCTO KOMIIOHCHTA B PABHOBECHOM ITape 6OJ'H>H_I€, YEM B XKUJKOCTH,

KOHLCHTpaluud JIECTYy4CTO KOMIIOHECHTA B PaBHOBECHOM IIap€ MCHBIIC, YEM B JKUAKOCTH,

KOHUCHTpalluu KOMIIOHCHTOB B XUJKOCTHU paBHbI COOTBETCTBYIOIIUM KOHIICHTPALMAM B PAaBHOBCCHOM I1ape;
JIMHUM KUJIKOCTH U I1apa UMCIOT 06H_IYIO TOPHU3OHTAJIbBHYIO KaCaTCIbHYTO.

OpnHoasHble 00J1aCTH, BIPAXKAIOIIUE COCTOSHUE KUIAKOCTH, HA AMArpaMMe KUTICHHUSI OMHAPHBIX CHCTEM

F=const

A

A

a).l; 0).5; B).3; 1).2.

T= const

[

Pasnes «PaBHOBeCHBIE 3J1eKTPOAHBIE IPOLECCHD

DJEKTPOIUTUYECKUH KITFOY, CITYKAIHH JJIs1 SITMMUHUPOBaHUS T PYy3MOHHOTO TIOTSHITHATIA,

3aM0JIHEH JUCTUIUIMPOBAHHOW BOJIOMH.
COJICPKUT UOHBI C OAMHAKOBOU MOABUKHOCTBIO.
COZIEPKUT UOHBI C aHOMAJIbHOW MTOJABU>XKHOCTBIO.
3a0JIHEH UCCIIEyEMBIM PaCTBOPOM.
COZIEP>KUT HACHIIICHHBIA PACTBOP XJIOPUCTOrO KaIusl.

63



Merami, UCHOJB3YEMBII B Ta30BbIN ANEKTPOAAX JOJDKEH
y4acTBOBATh B AJIEKTPOTHON PEAKIIUH.

OBITH HHEPTHBIM K DJIEKTPOIHON PEaKIH.

XOpOIIIO COPOMPOBATH T'a3bI.

MOJTHOCTBIO UCKIIIOYaTh COPOLIUIO Tra30B.

MMETh CUJIBHO Pa3BUTYIO OBEPXHOCTb.

Hcnone3yemblit B XWHTHIPOHHOM AJIEKTPOJIE XUHTUAPOH MIPEICTABISIET COOOM:
SKBUMOJIEKYJISIPHOE COCIMHEHNE XMHOHA U THAPOKCUIaMHUHA.

JIETKO pacTBOpUMAsi CMECh XHHOHA U TUIPOOKUCH XpoMa.

MaJjopacTBOPUMOE COeTMHEHHE.

MajopacTBOPUMOE COeIMHEHNE XMHOHA CO CIIEAaMH THIPOXHHOHA.
SKBUMOJIEKYJISIPHOE COCIMHEHNUE XMHOHA U TUIPOXHUHOHA.

CooTBeTCTBHE CXEMaTHYHOTO H300PaKEHUS SIIEKTPOJa €ro TUILY

1. Cu®*|Cu. a) MOHOOOMEHHBIN
2. CIF,AgCI™, Ag . 0) DIIEKTPOJI IEPBOTO PO
3. HzO*|H,Pt . B) Ta30BBIN AIIEKTPOJ]

I') HOHCEIICKTHUBHBIM
1) DIIEKTPOJ BTOPOTO poja
€) METaJUIOOKHCHBII

O0pa3zoBaHye MOTEHIMANIA CTEKISTHHOTO 3JICKTPO/Ia MPOUCXOIHUT 32 CUET
HMOHOOOMEHHBIX MPOLIECCOB.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB.

MPOIIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MEX1y HOHaMH B CTEKJIC U B PaCTBOPE.

KasomenbHbIH 31eKTPO OTHOCUTCS K:
OKHUCJIUTEIIbHO—BOCCTAHOBUTEIBHBIM,
anekTpoaam 1 pona.

3JIEKTpoJIaM 2 poja.

AIIEKTPO/IaM CPaBHEHHUSI.
HOHOOOMEHHBIM 3JIEKTPOIaM.

XnopcepeOpsAHbIN JIEKTPO] OTHOCUTCS K:
OKHUCIIUTEIbHO—BOCCTAHOBUTEIHHBIM.
anexTponam 1 pona.

ANIEKTpoIaM 2 poja.

3NEKTPO/IaM CpaBHEHUSI.

MOHOOOMEHHBIM JIEKTPOAM.

XHHTHAPOHHBIN JIEKTPO]T OTHOCUTCS K:
OKHUCIIUTEIIbHO—BOCCTAHOBUTEIHHBIM.
anexTponam 1 pona.

3JIEKTposIaM 2 poja.

AJIEKTPOJIaM CpaBHEHUSI.
VHAWKATOPHBIM 3JIEKTPOIAM.

UTo Ha3bIBAETCA YCIOBHBIM 3JIEKTPOAHBIM MOTEHIIHMAIOM?

-YCJIOBHBIM 3JIEKTPOIHBIM MOTEHIIMATIOM Ha3bIBAETCS 3C 3JIEMEHTA, COCTABJICHHOT0 U3 JaHHOIO 3JIEKTPOoa 1
CTaHIaPTHOTO BOJOPOTHOTO AIIEKTPO/I;

-YCJIOBHBIM 3JIEKTPOIHBIM MOTEHIIMAIOM Ha3BIBAETCS 3C 3JIEMEHTa, COCTABIEHHOTO U3 JAHHOTO 3JIEKTPOAa U
CTaHAAPTHOTO KaJOMEJIBHOTO AIIEKTPOAA;

-YCJIOBHBIM 3JIEKTPOIHBIM MOTEHITHAIIOM Ha3bIBAETCS MOTEHIINAM JIEKTPO/Ia IPY aKTUBHOCTH €T0 HOHOB B
pacTBope, paBHOM €JIMHHUIIE;



-YCJIOBHBIM 3JICKTPOIHBIM MTOTEHIIMATIOM Ha3bIBa€TCS MOTCHIIMAN 3JIeKTpoaa 6o B HepHCTOBCKOIM, 1IH0O B
OcCTBaJIbIOBCKON IIKAJIE.

3HaueHUs CPEAHUX HOHHBIX KOA((DHUITUCHTOB aKTUBHOCTH 3JICKTPOJIUTOR:
OepyTcs U3 CIpaBOYHUKA

paccUnTHIBaIOTCA 0 ypaBHEHUIO HepHcTa

paccunThIBaloTCs 1Mo ypaBHeHHto Kiaysuyca-MoccoTTu
paccuuTHIBalOTCA 10 ypaBHEHUIO | nO6ca-/{rorema

paccuuThIBarOTCA 10 ypaBHeHUIO Jlebas-1 tokkemns

Uucno ne BXxoadiee B ypaBHeHUue HepHcTa, COOTBETCTBYET:
YHCITy 3JEKTPOHOB, YYACTBYIOIINX B PEaKIUN

YHCITy 3NEKTPOJHBIX peakIuit

3apsA70BOMY YHCIy aHHOHOB B pacTBOpE

3apsII0BOMY YHCITy HOHOB TMIPOKCOHUS

MIPOM3BEICHUIO 3aPsIIOBBIX YHCENl KATHOHOB U AaHHOHOB

CTanapTHBII MOTEHIMAT XMHIUAPOHHOTO 31ekTpoa npu 25°C pasen +0,699B. Kakoit U3 nepevncieHHbIX HIKE
3JIEKTPOAOB CJEIyeT BHIOPATh AJIsl TOCTPOCHHUS TalbBaHMUECKOT0 3JIEMEHTa, IPH paboTe KOTOPOro THAPOXUHOH
OyIeT OKMCIIATHCSA B XMHOH Tipu 25°C?

Cu?*/Cu (aci®* =1) ¢°Cu®*/Cu=+0,337B

Zn**IZn (az?* = 1) ¢°Zn?*/Zn =-0,763 B

Pb**/Pb (ap* =1) @°Pb*/Pb= -0,126 B

Hg?/Hg (ang?*=1) ¢°Hg?*/Hg =+ 0,854 B

Cu*/Cu (o™ =1)  @°Cu*/Cu=+0,521B

Kaxkoii anektpon Ha3bIBaeTCs KAIOMEIbHBIM?
Hg| Hg(NOs).

Hg| Hg2SOs, CdSO4

Hg| Hg(NOs),

Hg| HgClz, CI

Hg, K| KCI

Kaxkue nonsl YYaCTBYIOT B 3JICKTPOJAHOM IIPOUECCE Ha KAJIOMCIBbHOM 3J'IGKTpO,Z[€?
A92+

H g 22+

K+

Hg*

CI

[lo xakoMy ypaBHEHHIO PaCCUNUTHIBAIOTCS PABHOBECHBIE 3JIEKTPOAHbIe oTeHIHanbl u D/]C raapBaHUYeCcKUX
3JIEMEHTOB?

YpaBHEHUIO AppeHuyca

ypaBHeHuto Bant — ['odda

ypaBHeHuto HepHera

ypaBHenuto [ m66ca—I enpMronba

ypaBHeHuto I 'uboca—/{rorema

Kak nas3piBaeTcst moTeHIMAT, BOZHUKAIONINI Ha TPaHUIIE pa3jiesa dJIEKTPOIUTOB B DJIEMEHTaX THIIA:
M, MA, aq || aq, MA, | M ?
ar<az
MeMOpaHHBIN
3JEKTPOIHBIN
(hazoBbIi
1 Gy3nOoHHBTI
XUMUYECKUN
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DNeKTpoA, MOTEHINAN KOTOPOTO 3aBUCUT OT KOHIIEHTPAINH aHAIH3UPYEMOTO HOHA, HA3bIBAETCH. . .
CTaHIAPTHBIM DJICKTPOIOM;

3IEKTPOJIOM CPABHEHHSI,

WHIAKATOPHBIM DJICKTPOIOM;

BOJOPOTHBIM DJIEKTPOIOM.

Hegepno, uto coritacHo ypaBHeHHI0O HepHCTa MOTEHIINA AIIEKTPO/Ia 3aBUCHT OT ...
€r0 Macchl,

€ro IpUpOAb;

TEeMIIEepaTyphl;

KOHIIEHTPAIIH JJIEKTPOITUTA.

DJeKTpoAHbIe NOTEHIUANBI onpenelsitoT mo D/]C ranbBaHUUECKOTO 3JIEMEHTa, COCTABICHHOTO U3 IaHHOTO
ANIEKTPOAA M CTAHNAPTHOTO ...... JIEKTPOJA.

BOJIOPOJTHOTO;

IJIATUHOBOTO;

cepeOpsHOTO;

METHOTO.

OnexTpoaoM 1 pona SBISETCS ANEKTPOS ...
Ag | AgCl, KCI;

Cu | Cu?;

Hg | HgCl, KClI,

Pt | Fe®', Fe?*.

DIEeKTPOaAOM 2 pojia SBISETCS ANEKTPOS ...
Ag|Ag";

Ag | AgCl, KCI;

Zn | Zn%;

Pt | Fe3*, Fe?*.

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIM QJICKTPOAOM SABJISACTCA SJICKTPOLX ...

Ag|Ag

Cu | Cu®;

Pt | Co®*, Co?;
Ag | AgCl, KCI.

Yucno Z, Bxopsuee B ypaBHeHUe HepHcTa cOOTBETCTBYET

YHCIIy MOJIb 3JIEKTPOHOB, YYaCTBYIOIIUX B JJIIEKTPOIHOM IIPOLIECCE.
YHCITy IEKTPOIHBIX pEeaKLUi.

3apsI0BOMY YHCIy aHUOHOB B PacTBOpE.

3apsI0BOMY YMCIy MOHOB I'MIPOKCOHMUSI.

Hist pacuera DJC ¢ nomouipio ypaBHeHus: HepHera Heo0Xo1uMo 3HaTh
craagaptayio D/IC snemenTa u TeMriepaTypy.

3/1C mopmanibHOTO A5IeMenTa BecToHa.

CTEXHOMETPHUYECKOE YPABHEHHE PEaKkUy B 3JIEMEHTE.
3NEKTPOTIPOBOJHOCTH PACTBOPOB, BXOSIINX B COCTAB JIEMEHTA.
aTMoc(epHoe JIaBIeHUE

Benmuuuny 9J1C ranbBaHUYECKOTO 3JIEMEHTA MOKHO PACCUUTATH
C ToMOIIbI0 ypaBHeHUs1 Dapajest.

C TIOMOTITBI0 ypaBHeHNSI DpyMKHHA.

¢ moMonIsio ypaBHenust HepHcera.

oMot ypaBHeHus [ mo60ca-J{rorema.



I[J'IH HOPMAJIBHO PAa30MKHYTOI'O TaJIbBBAHUYECKOT'O 2JIEMEHTA JJICKTPOAUBIKYIIasd CHUJia paBHA
Pa3HOCTH BJICKTPOAHLIX IMOTCHIIMAJIOB HAa BBIBOAAX ID.

MaaCHWUIO HANIPSPKCHHA HAa BHCHIHEM YYAaCTKE LCIH C TAJIbBAHUYCCKUM 3JICMCHTOM.
HaIpsHKCHUIO Ha BBIBOJAX pa60Ta}0mero OJICMCHTA.

IMPOMU3BECACHNIO TOKAa Ha CyMMY COHpOTI/IBJ'ICHI/Iﬁ

W3zBectHs! cnenyronme merons! nsmepernsa J/C raapBaHUIYECKOT0 JIEMEHTa
MOTEHIIMOMETPUYECKUI.

noJsiporpaduvecKuil.

KOMITEHCAIIMOHHBIH.

KOHJTYKTOMETPHUYECKUM.

Kaxkue ranbBanndeckue 3J€MEHTHI UCTIONB3YIOTCS I U3MEPEHUS YUCEI MEPEHO0Cca [0 METOTY SJICKTPOIBHKYIIIUX
cun?

MIPOCTHIE XUMUYECKUE DIIEMEHTHI

KOHHCHTpaHI/IOHHI)IC 9JICMCHTHI C HCpCHOCOM HNOHOB

KOHIIEHTPAI[MOHHBIE DIIEMEHTHI 0€3 MMepeHOca HOHOB

CJIOKHBIE XHUMHUYECKHE DJIEMEHTHI

aMaJIbTraMHBIC 3JICMCHTHI

O6patumo paboTarOLIMii raTbBAHUYECKUH 3IEMEHT BBIIEISAET TEIJIOTY B OKPYKAOLIYIO CPEy. 3aBUCHT JIU M KaK
3JIC 3TOTO IEMEHTa OT TeMIepaTypbl?

C POCTOM TEMIEPATYPHI J/C STOTO NIEMEHTA PacTeT

C POCTOM TEMIIEPATYPhI 90C 3TOTO JIEMEHTA MafaeT

C POCTOM TEMIIEpaTyphl 3AC TAKOTO 3JIEMEHTA HE N3MEHSIETCS

C POCTOM TeMIIEpaTyphl H/IC TAKOTO JIEMEHTa POXOHUT Yepe3 MUHUMYM

W3BecTHBI creayromue METOAbl U3MEPEHUS 3/IC FaIbBAHUUYECKOTO DJIEMEHTA!
MOTEHIIMOMETPUUECKUM

noJIIporpaduIeCKuin

METOJ BOJBTMETPA C BHICOKUM BHYTPEHHUM CONPOTUBICHUEM
KOMITCHCAITMOHHBIN

KOHAYKTOMETPUYECKUM

BenuunHy 37C raJlbBaHUYECKOTO HJIEMEHTa MO>KHO PaCCUUTATh:

¢ noMmouieto ypasHeHust dapanes

¢ IoMo1IbI0 ypaBHeHUS DpyMKHHA

¢ moMoIeko ypasHeHus HepHera

¢ oMot ypaBHenus [ u00ca-/Irorema

KaK pPa3HOCTb AJIEKTPOJHBIX OTEHIIUAJIOB TaJbBAHUUYECKOTO JIEMEHTA

Kakoii mponiecc npotekaet Ha jeBoM anekrpoze B uenu AglAgCl, HCI || HCI|CI,Pt,
ecn @PAg|AgCI|ICI =+ 0,222 B, ¢° Cly/CI + 1,360 B:

BoccTaHoBieHHe H' - moHOB

okucinenue Cl™ - noHOB

BOCCTaHOBJIEHHE Ag" -HOHOB

okucinenue Clp

OKHCIJIEHUE Ag

VYkazare cyMMapHOE YpaBHEHHE PEaKIMH, IPOTEKAOIIee B TaIbBAHMYECKOM JIEMEHTE, COCTOSIIEM U3 [H
KasomenbHoro snekrpoaa npu 25°C (¢= +0,281) 1 cTaHAAPTHOTO BOJOPOIHOTO JIEKTPO/IA.

Hg.Cl; + 2e — 2Hg + 2CI”

2H* + 2Hg + 2C1" — Hg.Cl, +H;

2Hg + 8042'—> ngso4 + 2e

2Hg + SO4* + 2H —Hg,SO04 + H;

H, + Hg.Cl, — 2H* + 2Hg + 2CI-
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Kakum TCPMOIJUHAMHUYCCKUM YPABHECHUCM CJIEAYET BOCIOJIB30BATHCA AJIA YCTAHOBJICHUA 3aBUCUMOCTU MEXKIY 3C
TaJIbBAHNMYCCKOT'O 3JIEMCHTA U €€ TCMIICPATYPHBIM KOB(b(bI/IHI/IeHTOM?

A= RT(EnKa — Afna)
daT

dA=q T
A'max=Qpt+ T (dA'max/dT)
dinKp —~ Qp

dT RT 2

TpebyeTcs paccYnTaTh MO TEPMOAMHAMUYECKHMM JAHHBIM 3J1C d1eMenTa Jlanuens — Slko6u mpu 25°C  Zn | Zn?*
(a=1),aq || Cu?* (a=1), ag| Cu. Kaxas napa TepMOAMHAMUYECKMX BEIMUYUH HEOOXOAUMA IS pacuera’?
AHP%gg 1 ACy208
AH 98 1 AS%gg
AS%g8 1 ACpa0s
dAH
AH%gs 1 4T
dAH
AS%¢s u dT

Kak mpaBuipHO 3amucaTh raabBaHUYECKHAN IIEMEHT B BUIE POPMYITHI?
Zn| Cu| ZnSOs4, ag|| CuSOs, aq| Zn

Cu| Zn| ZnS0Os4, ag|| CuSOs, aq| Cu|Cu

ZnS0s, ag| Zn—Cu| CuSOq, aq

Cu| ZnS0Os, aq|| CuSOs4, ag| Zn| Cu

Cu| Cu| CuSOsq, aq, KCI|| ZnS04, aq, KCI| Zn| Cu

Ypasuenue HepHcTa 117151 pacyeTa 3/1C TaTbBAHHYECKHUX JIEMEHTOB?

E = EO +£|naR_9d
ne - Aoy
E_Eo_ﬂl aOX
r.leF aRed
RT
E=——(n%
neF Ored
E=E0+ L |y 2o
r.]eF aRed

J51g 9ero HyKeH «COJIEBOM MOCTHK)» B TaJIbBAHWUYECKOM IJIEMEHTE?
JUTSL BOSHUKHOBEHMSI SJIEKTPOIHBIX TOTEHINAIOB

JUIs BOSHUKHOBEHUS TU(PPY3MOHHOTO TIOTSHIIAIIA

JUIsl BOSHUKHOBEHUS 3/IC U pabOTHI 3J1eMeHTa

JUIS yCTpaHEHHUs KOHTAKTHBIX MOTEHIIUAJIOB

JUIsl IPEIOTBPAILCHHS IPOTEKAaHUsI PEaKIMU B 00paTHOM HaIlpaBICHUU

CyMMapHBIi TOKOOOpa3yOIIHiA IPOIIeCC, MPOTEKAIONINI B rallbBaHMYECKOM 31eMeHTa Jlanuamns-Skoou
Zn® + Cu*2 — Zn*2 + CU°
Zn*? + Cu® — Zn® + Cu*?
Zn® + Cu® — Zn*? + Cu*?
Zn*2 + Cu*? — Zn° + CU°

Peakinu Ha 371eKTpoIax B TalbBAHMYECKOM DJIEMEHTE?
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Ha KaToJle€ — BOCCTAHOBJICHHE

Ha KaToJe — PEaKIns JUCTIPOTIOPITHOHUPOBAHUS
Ha aHOJI€ — TUJIPOJIU3 NEKTPOIUTA

Ha aHOJIC — OKMCJICHHE

KaxoBa mprunHa BO3HHKHOBeHUS () y3MOHHOTO TOTEHIMANA B TAIbBAHUYIECKOM dleMeHTe?
pa3nuyue B IPUPOJIC U B KOHIEHTPALHIX IEKTPOIUTOB MOTYIIEMEHTOB

pasnuune B MOTEHIMAIaX dJIEKTPOOB

pasnuyne B MOABIKHOCTSX KaTHOHA M aHHOHA B DIIEKTPOJIUTAX IOy IEMEHTOB

pa3nuyue B MOJBIKHOCTSIX KATHOHOB

pasnuyue B NOJBUKHOCTSIX aHHOHOB

3a cyeT yero BO3HMUKAET 3.1.C. B TAIbBAHUYECKOM dJIeMEHTE?

3a CYET CyMMapHON XUMUYECKON SHEPTUU

3a CUET OKUCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI HA AJIEKTPOJAX
3a CUET NPOITYCKAaHUA TOKA Yepe3 PIEMEHT

3a CYET IPOITYCKAaHUs HHEPTOIO ras3a 4epes 3JIEMEHT

B ransBanndeckoM 3sieMeHTe Ha KaToAe (+) MpOoTeKaeT IpoLecc
OKMCJIEHUS MeTallla

pa3oKeHHE AIEKTPOIUTA

THIPOJIN3 HIICKTPOIUTA

BOCCTaHOBJIEHUS HOHOB 3JIEKTPOJINTA

B ranpBanndeckoM srieMeHTe Ha aHO7E (-) IPOTEKAaeT MPOIIECC
BOCCTAHOBJICHHS HOHOB JJIEKTPOJIHUTA

OKHCJICHUSI MeTaslIa

pasnoxKeHHe IEKTPOIUTa

THIPOJIH3 DIIEKTPOJIUTA

CxeMa 3amucy raibBaHHYECKOT0 DJIEMEHTA I[aHH3J'IH-HK06PI
(-) Zn/ ZnSQy, aq // aq, CuSO4/ Cu (+)
C1 C2
(+) Zn / ZnS0O4, aq //ag, CuSO4 / Cu (-)
(-)Cu / CuSOs, aq /laq, ZnSO4 / Zn (+)
(-) Ag/ AgNQOs, aq // aq, AgNO3 /Ag (+)
C1 C2

XUMHUYECKUM TaIbBaHUYECCKUM 3JIEMECHTOM Ha3bIBAIOT YCTpOﬁCTBO:

M3 JIBYX DJICKTPOAOB, B KOTOPOM 3JICKTPHUYCCKAs SHCPTU NPEBPAIIACTCA B XUMHUYCCKYIO;

M3 JIBYX DJICKTPOAOB, B KOTOPOM XUMMHYCCKASA DHCPIU IIPEBPAIIACTCA B SJICKTPUYCCKYIO,

M3 JIBYX DJICKTPOJOB, B KOTOPOM XMMHYECKAsl SHECPIUs IIPEBPAIIACTCS B MEXaHUYCCKYIO,

U3 OAHOI'0 3JICKTPOJ0B, B KOTOPOM MPOTCKACT PCAKINA CaAMOOKUCIICHUA-CaAMOBOCCTAHOBJICHH.

CornacHo cxeMme rajabaHndeckoro snementa Fe|Fe?!||Ni%*Ni ...
B npoliecce paboThl SIEMEHTA Ha JIEKTPOJIE OCAKIAETCS HKEIE30;
HUKEJIEBBIN QJICKTPO/ ABJIACTCA aHOIOM;

HUKEIIb OKHUCIISACTCA,

5JIEKTPOHBI IBUKYTCS OT JKEJIE3HOTO SIEKTPOJIA K HUKEIEBOMY.

MaxkcumanbHoe 3HaueHue DJ]C (mpu 0IMHAKOBBIX KOHIICHTPAIUAX COJIei) OYIeT y ralbBAaHUYSCKOrO JIeMEHTa
Me|Me(NO3)2||Cu(NOs)2|Cu eciin cTaHAapTHBIH NOTSHIHAT BTOPOTO METaJlla PaBeH ...
-2,36 B;
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1,5B;
1,19 B;
-0,76 B.

Ecnu ransBaHMYeCcKHid 3IEMEHT COCTABJICH M3 JIBYX BOJOPOJIHBIX AJICKTPOJIOB, OJTMH U3 KOTOPBIX CTAHAPTHBIN, TO
IUIs1 IOCTHOKeHUs Haubompiero 3Hayenus: DJ]C apyro# aneKkTpo cieayeT Norpy3uTh B ...

01 M pactBop CH3COOH;

0,1 M pactBop HCI;

0,1 M pactBop H2SOy4;

0,1 M pacteop HBr.

s yBenuuenus: 3/1C raibBaHHMUECKOTO 3IEMEHTa, COCTaB-JICHHOTO U3 KaJMUEBOTO U IIMHKOBOTO 3JIEKTPOIOB
CIIETyeT ...

YMEHBIINUTH KOHIIEHTPAIHUIO NOHOB KaJAMHUS Y KQJIMHEBOTO 3JIEKTPO/Ia U YBEIMUNTH KOHIIEHTPAIUIO HOHOB IIMHKA Y
LIMHKOBOTO AJIEKTPOJIA;

YBEJIMYUTH KOHIIEHTPAIUIO HOHOB IIHHKA;

YBEIMYUTH KOHIIEHTPAITUIO HOHOB KaJIMHUS;

YMEHBIITUTH KOHIICHTPAIIUIO HOHOB KaIMHUSL.

MaxkcumanbHoe 3Hauenue DJ]C (pu 0IMHAKOBBIX KOHIIEHTPAIUAX COJICH) OYIEeT y raJlbBAHUYSCKOTO JIeMEHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecitu cTanAapTHBIH HOTSHIMAI BTOPOTO METaJllla PaBeH ...

-0,41 B;

1,5 B;

0,91 B;

-0,76 B.
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IIpumep OuJieToB I IK3aMeHa MO JUCcHUILTUHe «Du3nyeckas XUMHUI»
5 cemecTp

BUJIET Ne 1
1.OcHOBHBIC TIOHATHS XUMHUYECKON TEPMOIMHAMHUKHU. TEPMUHBI U MOHATHS: CUCTeMa (OTKPBITAsl, 3aKphITas, H30JIMPOBAHHAS,
TFOMOT€HHas1, FeTePOTeHHast), COCTOSIHUE M CBOHCTBA CUCTEMBI.
2. CaMOMpOHU3BOJIbHBIE U HECAMOTIPOU3BOJIbHBIE MPOIIecChl. KpuTepun caMonpon3BOIbHOCTH MPOLECCOB. Y CIOBUS
TEPMOJMHAMUYECKOTO PABHOBECHSI.
3. Kanopumerpusi. DkcriepuMeHTAIBHOE OTpeIeTICHNE TeIIOTH PACTBOPEHHS COJIM Ha IpuMepe 0e3BOHOTO cynbhaTa MEIN H
MEJIHOTO KyHopoca.
4. ITo maHHBIM TaOJUIBI PACCYUTATh M3MEHEHHE TepMoauHamuueckux (GyHkimid AH, AF, AS B peakuuu, nmporekaromicii B
rajabBaHHYECKOM DJIEMEHTE.

Peaxims T°C D..c., B (dE/dT),, B/rpan
Pb + PbO; +2H,S0, =PbSO4 +2H,0 25,0 2,04 1,36-10°3
BUJIET Ne 2

1. IlepBblil 3aKOH TEPMOAWHAMUKH, (HOPMYJIMPOBKA, MATEMAaTHYECKOE BBIPAXKCHUE. BHYTPEHHSs SHEprus, SHTAJbIIUSL.
Bripaskenue |-ro 3akoHa 1151 ©30TEPMUUECKOT0, H30XOPHOT0 U H300apHOTO TPOLIECCOB.

2. YpaBHEHHE HU30TEPMbl XUMHYECKOW peakinu. XMMHUYECKOe PAaBHOBECUE B TETEPOT€HHBIX CUCTEMAX.

3. DKcnepuMeHTalIbHOE ONpeeleHHe TeIIOEMKOCTH OPTaHUYECKOr0 pacTBOPUTENS (TeKCcaHa).

4. BrlMCIUTh MaKCUMaIIbHYIO PaboOTy 00OpaTHMOM peakluy, BBIPa3uB €€ B JDKOYJISX U KaJOPUsX, MPOTEKAIOIIEH B DiIeMEHTe:
Cu|Zn|1u ZnSO4||11 CuSO;4|Cu. CrangapTHas 3.4.c. paBHa 1,1 B.

BUJIET Ne 3
1. TermmoemkocTs. MicTHHHAS, MOJISIpHAS TEIUIOEMKOCTh. 30X0pHast, n300apHas TeIIOEMKOCTb.
2. YpaBHeHHE M300aphl M H30XOPHl XUMHYICCKON peakiiy. Biusane TeMnepaTypbl Ha XUMHYecKoe paBHOBecHe. CMemeHue
paBHoBecus (npuHiun Jle-1laTense).
3. Kpuockomnus. OnpeeneHre MOJCKYIIPHONH MacChl pacTBOPA 3JICKTPOJIHTA.
DKcIepUMEHTaIbHOE OTIPE/ICTICHUE KOHCTAHT B ypaBHeHUH Tadderns.
4. OnpenenuTs KOHCTAHTY PAaBHOBECHs peakiuy, mpoTekaromeii npu 25°C B anemente Zn|Zn%t
(a=1)||Cu?* (a=1)| Cu. D.x.c. nanHOrO >1eMenTa pasHa 1,1 B.

BUJIET Ne 4

1. Temnossie 3¢ dektsl. 3akoH ['ecca. 3aBUCUMOCTh TEMIOBOrO 3((HeKTa XUMUYECKON PEAKIUK OT TeMIlepaTyphl (YpaBHEHHE
Kupxroga).
2. DKBHUBAJICHTHAS JIEKTPUYECKAs IPOBOJAUMOCTD U 3aBUCHMOCTH €€ OT Pa3HbIX (JaKTOPOB.
3. DKCrIepUMEHTANbHOE OIpEICeH e YASIbHONW U SKBUBAJICHTHOM MPOBOJAUMOCTHU CIa00r0 U CHIBHOTO 3JIEKTPOJIUTA.
4. BeIYHUCIUTD 3.]1.C. LIEIH:

Ag|0,1 M AgNOs || 0,01 M AgNOs | Ag
mpu 25°C. DKBHUBaJCHTHAs JIEKTpoIpoBoaHocTh pactBopa 0,1 M AgNO; pasua 10,93, a pacteopa 0,01 M AgNO3 paBHa
12,53 Cm-M2-MOmb L. (Cuon = 0 Cpacrsopa; 00 = A [ Aeo).

BUJIET Ne 5
1. BuytpenHnsis sHeprus. DHTanbnus. TemioBoi addext xumudeckoii peakiuu. 3akox ['ecca.
2. T'omoreHHbIe U reTeporenssie cuctemsl. [Ipaswmio a3 ['nbdca.
3. KonykromeTpust. DKCiepMMEHTalIbHOE OTIpe/ie/ICHNE aHATMTHUECKOH KOHIIEHTPALUH CHIIBHOTO M CJIA00T0 3JIEKTPOIINTA.
4. PaccumTarh KOHCTaHTy paBHoBecus peakiun: ZnSOs + Cd = CdSO4 + Zn. CranpapThbiil notennuan Zn|Zn?* pasen -0,762
B, a Cd|Cd?" =

BUJIET Ne 6
1. Bropoii 3akoH TepmoguHamuku. dopmynuposka |l-ro 3akoHa TepMOAMHAMHUKH. DHTPONHSA. 3aBUCHMOCTb JHTPOIHHU OT
TemrepaTypsl. I3MeHeHHe YSHTPOIHHU B HEKOTOPBIX MPOLIECCaX.
2. TepMoaMHAMUKa rajbBaHUYECKOro 3jemenra. OnpeneneHue MojgHOM, CBOOOJHOM U CBSI3aHHOW SHEPTUU I'ajbBAHUYECKOTO
JJIeMEHTA.
3. Cxema 3amnmcy ralbBaHUIECKOro 3aeMenTa Januens-SIkoou (3JeKTPOIHBIE POLIECCHI).
4. Paccymrarh 7.J.C. JIEMEHTA, COCTABJIEHHOTO M3 MONy>IeMeHTOB: ZN|Zn?* (axtuBHocTh ZNn?* paBma 0,02) m Cu|C
(axtuBHOCTL CU?* pagHa 0,3), ecim E° (Cu|Cu?") = 0,373 B; E° (Zn|Zn?") pasna -0,673 B.

u2+

BUJIET Ne 7
1. Onpenenenue MONSIPHOH Macchl PAaCTBOPEHHOTO BELIECTBA KPHOCKOIMYECKUM, 30YUTMOCKONNYECKHM MIIM OCMOTHYECKHM
METOIOM.
2. O6patumble 1 HeoOpaTuMbIe eKTpobl. Knaccudukarys 00paTUMBIX 3JIEKTPOAOB (JIEKTPOBI IEPBOTO POJIA).
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3. DKcHepuMeHTaJbHOE ONpefeieHHe 3.10.C. MEJHO-KaJMHEBOIO TaJbBAHHYECKOTO JJIEMEHTa MNOTCHIMOMETPUYSCKUM
METOJIOM.

4. Cocyn mns ompeneneHus 3JEKTPOrpoBoxHOCTH, HanmoiaHeHHBIH pactBopoM KCl ¢ ¢(KCl) = 0,02 moms/m mpu 20°C,
mokassiBaeT compotuBieHne 82,4 Om, a HamomHeHHBIH pactBopoMm K>SOs ¢ C(1/2 K.SOs) = 0,005 moms/m - 326 Owm.
BEIMHCIHTE NOCTOSHHYIO COCYIa M MOJISIPHYIO JIEKTPOIPOBOAHOCTE pacTBopa K2SOs.

BUJIET Ne 8
1. VneanpHble pacTBOpPHI. 3aKOHBI HICANBHBIX pacTBOpoB. OCMOC M OCMOTHYECKOe namieHue. 3akoH Baut-I'odda, Paymns.
[NoHmxeHue TeMIepaTyphl 3aMep3aHusl pacTBOpa (KPUOCKOIIHS).
2. OrmpeneneHue 3JICKTPUUCCKON MPOBOAUMOCTH pacTBOpPoB. KomaykToMeTpuueckas sueiika. OmnpenenicHHE CTCICHU W
KOHCTaHTBI TIUCCOIUAIIAU CIIA00TO 3JIEKTPOJIMTA 10 3JICKTPUUCCKOM MPOBOJIUMOCTH PacTBOPA.
3. DkcrepuMeHTaIbHOE ONpEACICHUE 3.1.C. ATIOMUHHUA-IIHHKOBOTO TaJIbBAHUUECKOTO HJIEMEHTA MOTEHIIMOMETPHYCCKIM
METOJIOM (CXeMaTHUYeCKas 3aIiCh 3JIEMEHTAa, BEIpaKeHHUE 3.11.C.).
4. Beraucmuth (M) U YKCYCHOHM KHCIOTHI, ecii A At HCl, KCl u CH3COOK cootBercTBeHHO paBHHEI 380- 10, 130-10,
100-10* Cm-m?/monb 1ipu 18°C.

BUJIET Ne 9
1. Cunbable 3nekTponuThl. OCOOEHHOCTH CBOWCTB CHIIBHBIX 3JeKTponuToB. Koaddumuent aktuBHocTH. IloHsATHE
CONbBATAllMy (TUPATalluK) HOHOB.
2. PaBHOBEecHBIE SIIEKTPOJHBIC MPOLECCHl U ANIEKTPOJBIKYIIUE CHIBL. OJEKTPOJ, DJEKTPOAHBIA MOTEHLWAN W 3.1.C.
3JIEKTPOXUMHUYECKOM LIeTH.
3. DKCIEepUMEHTAIBHOE OIpEeNieHne 03.1.C. CBHHLOBO-LIMHKOBOTO TajbBaHMYECKOTO ODJIEMEHTa ITOTEHIMOMETPHYECKUM
METOJIOM (CXeMaTHuYecKasl 3alUCh 3JIEMEHTa, BEIpaKeHHUe 3.71.C.).
4. Temmotel oOpa3oBanus cienyrommx coeguHeHMn CoHz, CO m HoO(k) cooTrBercTBeHHO paBHBI 226,8; -393,5; -285,8
k/I>x/Mois. OTIpeeNuTh CKOIBKO TeTlIa BEIIEIUTCS PpH cropanuu 5 moueit CoHo.

BUJIET Ne 10
1. KongykToMeTpruieckoe TUTpOBaHUE. TUTpOBaHNE CHIBHOW KHCIIOTHI CHIIBHBIM OCHOBaHMEM. THTpoBaHME c1ab0i KHCIOTHI
CHIIbHBIM OCHOBaHHEM.
2. Teopun BO3HHMKHOBEHUsI CKauKa IIOTEHIIMANIA Ha TPaHKLIEe METall — pPacTBOP.
3. H3mepeHue 3JEKTPOIHBIX MOTEHIMAJIOB JJIEKTPOJOB. OKCIIEPUMEHTAJIbHOE ONpeAeIeHHe IMHKOBOTO JJIEKTpoJa H
TEOPETUYECKUH pacyer.
4. Paccuutath TeIuioBoil A3QdeKT peakiyu npyu cTaHJapTHHIX ycnoBusx (298 K, naBieHne NocTossHHOE M paBHO 1 aT™M), eciu
M3BECTHBI TEIUIOTHI CTOPAHUS YYACTHUKOB PEAKIINU:
C2Hs50H(x) + CH3COOH(x) = CH3COOC;Hs(x) + H20(x),
AH, ° Co;Hs0H(x) = -1370,68 k[x/Monb; AH:° CH3COOH(x) = -874,58 xJIx/Moib,
AH, ° CH3COOC;Hs(x) = -2246,39 xJ[x/mons; AH ° HO(x) = 0.

BUJIET Ne 11
1. DnexTpHuyeckas NIPOBOAUMOCTb PacTBOPOB. CKOPOCTB JBMKCHUS HOHOB. Y IelibHAs, SKBHBAJICHTHAS TPOBOIMMOCTD
9JIEKTPOJIMTOB M X 3aBHCHMOCTB OT Pa3INYHbIX (HaKTOPOB.
2. ®a3oBble paBHOBECHS B OJJHOKOMIIOHEHTHBIX CHCTeMax. JlnarpaMma COCTOSTHHUS CephI.
3. l3mepeHue OSIEKTPOAHBIX MOTEHIHUAJIOB 3JEKTPOJOB. OKCIEPUMEHTAILHOE OIpENeNieHHe MEJHOro DJJIEKTpoja H
TEOPETUYECKUH pacyer.
4. OnpenenuTe U3MEHEHHE BHYTPEHHEH SHepruu 1ipy u3zobapudeckom (1,013-10°% u/u?) nucnapenun 100 2 Bozs ipu 150°C,
eci 00beMOM KUAKOW BOJBI IpeHeOpeus. Temnora ucnapenus Boasl npu 150°C paBHa 2112,66 dorc/e.

BUJIET Ne 12
1. Tepmoxumus. TennoTsl 0Opa3oBaHus U cropanus BemecTB. CTaHIapTHBIE TEIUIOBBIE Y QEKTHI.
2. PaBHOBecHbIE QJICKTPOJHBIE MPOLECCHl M JJIEKTPOIBIKYIIME cuibl. OOpaTHMbBle W HEOOpaTHMBIE 3JIEKTPOJIBI.
Knaccudukarms oOpaTnmpIxX 3J€KTpoI0B (37EKTPO/IBI BTOPOTO POJA).
3. M3mepeHue 37€KTPOIHBIX IOTEHIHMAJIOB 3JICKTPOJOB. OKCIIEPUMEHTAJIBHOE OINpeJesieHne KaJMHUEBOTO 3JeKTpoja M
TEOPETUYECKUI pacyer.
4. Onpexnenute N3MEHEHNE BHYTPEHHEH SHEPTHH ITpH n300apudeckoM ucnapeHun 10 2 3THI0BOro CUpTa MU TeMIIepaType
kurerus (78°C), ecnu TemoTa HCHapeHust cupTa paBHa 922,77 dorc/e. O0BEMOM KHUIKOCTH IPEHEOPEUb.

BUJIET Ne 13
1. TepmoanHamuyeckue moTeHIHaIbl. DHeprus [ ub6ca u sueprus ['enbmronsna. Ypasaenue [ m66ca-I"ensmronpua.
2. lanpBaHMYECKHI 371eMEHT. XMMHYECKUE U KOHIIEHTPAIMOHHBIE I'aJlbBaHIMYECKHE 3IeMeHThl. O0IIHe BRIPKEHHS IS 3.71.C.
rajJbBaHHUYECKOTO JJIEMEHTA.
3. OmnpeneneHne KOHCTAHTBI M CTENEHHM JHMCCOLMAIMM YKCYCHOW (MypaBbMHOW) KHCJOTHI IYTEM HW3MEpEHUS
3IIEKTPOIIPOBOJHOCTH.
4. Kakoe KOJIM4ecTBO TEIIOTH HE0OXOMMO Isl n30Xxopuueckoro HarpeBanust 10 2 azora ot 10 go 20°C?
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BUJIET Ne 14
1. Brruncnenne TeioBIX 3¢ (hekToB XuMHUIecKnxX peakuii. Kamopumerpus. TemioTs pacTBOPEHUS M HEHTpaIn3aum.
2. PaBHOBecne MexXIy TBepaoil (a3oif m paciiaBoM B OWHApPHBIX cHcTeMax. Tepmuueckuil aHamm3. JlmarpaMma COCTOSIHHS
OWHAPHBIX CHCTEM C 3BTEeKTHKOM. [IpaBuio prryara.
3. H3mepenmne ynaenmpHOW ¥ SKBHBAJICHTHON 3JEKTPOIPOBONHOCTH PACTBOPOB 3JIEKTPOJHUTOB. M3ydeHHe 3aBHCHMOCTH
3MEKTPONPOBOJHOCTH OT KOHLIEHTPAIUK U TeMIIepaTyphl.
4. OgHOaTOMHBIN Ta3 B KonumdecTBe 5 21 (ycioBUs HOpManbHbIe) HarpeBatoT a0 600°C mpu moctosiHHOM oObeme. KakoBbl
KOHEUHbIE IaBJIE€HUE U KOJIMYECTBO 3aTPadeHHON TETIOThI?

BUJIET 15
1. YpaBHeHue n3o0apsl 1 H30X0pbl XUMHYECKOH peakuy. BiusHue TeMneparypsl Ha XuMudeckoe paBHoBecre. CMeleHne
paBHoBecus (mpunimn Jle-1laTense).
2. [lonmxeHue TeMnepaTypsl 3aMep3anus pactBopa. Kpuockonus. [ToBbleHHe TeMIiepaTypbl KUIIEHHS pacTBopa.
36ymockomusi. Ocmoc. MI30TOHNYECKHEe pacTBOPEI.
3. Konopumerpusi, noHHBIe paBHOBecHs. OnpeneneHre KOHCTAHTHI AUCCOLHMALIMU METOJOM (hOTOIICKTPOKOIOPUMETPHH.
4. Kakoe KOJHYECTBO TeIUIAa BBIACIUTCS NpH H30TepMHuYeckoM coxatuu 10 11 mpeanpHOro rasa, Bistoro npu 27°C u
HOPMaJIbHOM aTMOC(EPHOM JaBJICHHH, eIl 00beM ero ymeHsmutes B 10 paz?

BUJIET Ne 16
1. Bropoe Havasno TepmoauHaMuku. DHTponus. [loctynar ITnanka. BeraucneHus u3MeHEHHH SHTPOIIUH B PA3IUUHBIX
mpoueccax.
2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTeMax. /luarpaMma coCTOSHHSI BOABI.
3. DKCTIepUMEHTAIIBHOE ONIPEEICHIE COCTaBa Mapa CUCTEMBI OEH30I-METaHOJI.
4. Haittn m3meHeHune BHyTpeHHeH 3Heprun npu uctapernu 100 2 Boxsr npu 20°C, momyckasi, 9To mapsl BOIBI HOAUYHHIIOTCS
3aKOHAM HACANBHBIX TA30B U YTO 00BEM )KHIAKOCTH HE3HAYHUTEIICH 10 CPAaBHEHHIO ¢ 00BEMOM Tapa. Y IeIbHast TeTIoTa
mapooOpazoBaHus BOAHI paBHA 2451 mK/T.

Mpumep Ouneron
6 cemecTp
BUJIET Ne 1
1. Xumnueckas kunetnka. @opmanbHas KuHeTHKa. CTEleHb MPOTeKaHHUs XUMHUYeCKoi peakiun. CKOpOCTh peaKIUH.
Kunernueckoe ypaBHeHHE.
2. Tunbl snexTpoxuMuueckux cucteM. CIBOCHHbIE XMMUUECKHE 1IETTH, TIpUMep. BoipaxkeHue Juist 3.21.C. IBOWHONH XMMHUYECKON
eI
3. Monomerpwust. Onpenenenne PH pacTBOpOB IIEKTPOXUMHYECKAM METOIOM. [IprMephI 3JIeKTPOXUMHUYECKHX HIIEMEHTOB JUIs
omnpeneneHust PH pacTBopos.
4.B3aumozeiicteue okcuaa yriepoaa (1) ¢ xmopom Beipaxaercs ypaBuenuem: CO+Cly»>COCl,. Konuenrpamust okcuaa
yraepona (1) paBma 0,3 momp/n, a xiopa — 0,2 monp/n. Kak W3MEHHUTCS CKOPOCTh MPSMOU pPEaKIUH, €CIH YBEIUYHUTH
KOHIEHTpaluo okcnza yriepona (I1) mo 1,2 mons/n, a koHIEeHTpanuo xyiopa — 1o 0,6 Moib/1. Caurarh, 4TO peakuusi BTOPOro
HopsIIKa.

BUJIET Ne 2
1. Xumudeckast kuHetnka. KoHcranTa ckopoctu. [Topsaok peakiuu. Peakiiy HyeBoro, IepBoro ¥ BTOPOro MOpsIaKa.
Ilepuona nonynpeBpaiiieHus.
2. Teopun rereporeHHoro karanusa. MynpturuietHas reopus (A.A.banannun).
3. MonekynsipHas pedpakuus. OnpeeneHne N30MEpHUH BEIIECTBA  COCTaBa CMECH METOJIOM pedpaKIyy.
4. Ckopoctb peakuun A+2B mpu [A]=0,5 mons/n u [B]=0,6 momnb/a1 paBra 0,018 Moisbs/i1. BeluncianTh KOHCTaHTY CKOPOCTH
peaxIyy, CUUTas, YTO Peaklus TPETbEero NopsaKa.

BUJIET Ne 3
1. MosnexynsapHass XUMHYECKash KUHETHKA. MeXaHU3MBl XMMUYECKHX peaknuid. MOJEKyIsSIpHOCTh M MOPSAOK PEaKIHH.
Mertoppbl onpeiesieHust MOPSAIKa XUMUYECKUX PEaKIIUii.
2. Teopuu rereporeHHoro karanusa. Teopus aktuBHbIX aHcamoOiei (H.1.Ko6o3eB).
3. DIeKTpOXUMHYECKasi KHHETHKA TIePEHANPSDKEHNUST BOAOPOa IPH ANEKTPOJIH3e. DKCIIEPUMEHTAIBHOE ONpe/Ie/ICHUE
KOHCTaHT B ypaBHeHnu Tadders.
4. OnpeenuTh MopsIOK Peaki OMBUICHHS YKCYCHOMETHIIOBOTO 3(Hpa LIET0YbI0 HA OCHOBE CJICAYIOIIUX JIaHHBIX:
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Bpewms, mun 3 5 10 25
Konm. pactBopa NaOH, moaw/n | 0,00740 0,00634 0,00464 0,00254

VcxonHbIe KOHIIEHTpAINH IIeTI04n 1 3¢upa onuHakoBH 1 paBHE 0,01 MoJB/II.

BUJIET Ne 4
1. MonekynsipHas xumuueckasi KuneTnka. CioxkHele peakuun. OOpaTHMble XUMHYECKUE peakiyu. Vi3MeHeHe KOHLEHTPaIiK
pearupyroux BeecTB B X0/I€ PEaKIUU.
2. Teopun reTeporeHHOro Katanu3sa. JiekTpoHHast Teopus karanusa (C.3.Porunckuii, ©.®D.BonpkeHuireiin).
3. Ypasuenne Taddens. I'paduaeckoe onpeneneare KOHCTaHT B ypaBHeHNUH Taddens. CxeMa ycTaHOBKH IS H3YUCHUS
MIepeHANPSHKEHUS BOJOPOIa.
4. BBIYMCINTB, BO CKOJNBKO Pa3 YBEJIMYHMTCS CKOPOCTh PEAKIMHM NpU TOBBINIEHHH Temneparypsl Ha 150°C, mpumrmMas
TeMIepaTypHbIH KO3(PPHUIIHEHT CKOPOCTH PEaKIIH PABHBIM 2.

BUJIET Ne §
1. MonekynspHast xumudeckas KkuHeTtuka. Cioxsele peakiun. CoIpspkeHHbIE XHMHYECKHE peakiuu. l3MeHeHue
KOHIIEHTPAIUH PearupyromuX BEIIecTB B X0/I€ PEaKIHH.
2. DNEeKTPOXUMHYECKHIE CUCTEMBI (NIEKTPOXUMUUECKHe 1emnH). [IprHIMIBI KilacCu(pUKALUK AIEKTPOXUMUYECKUX IIEHEH.
3. [lorennmomerpuyeckoe TUTPOBaHUE KUCIOT. OnpeeieHue aHAIUTUYECKOH KOHIIEHTpanun pacTBopa MeronoM D/1C.
4. TIpu Kkakoii TeMIepaType 3aKOHUYMTCA HeKoTopas peakuus 3a 0,5 mun, ecnmu npu 70°C oHa 3akaHuuBaercs 3a 40 MuH?
TemneparypHbIii K03 UIHEHT peaKkiy paBeH 2,3.

BUJIET Ne 6
1. MonexynsapHas xuMmudeckas KuHeTHKa. CroXHBIE peakiuu. [lapannenbHele XHMHYECKHE peakiuu. VI3MeHeHue
KOHLIEHTPALMH PearupyoyX BEIeCTB B X0€ PeaKity.
2. Tunbl SeKTpOXUMHUUECKUX cucTeM. Du3nyueckue, auIoTPONUIECKHE LI, MPUMEPBI.
3. DKCIIepUMEHTAIbHOE OIIPEe/ieIeHIe KOHCTaHThI CKOPOCTH M SHEPTHH aKTUBAIIMU PEaKLUK THAPOIIH3a YKCYCHOTO aHTUAPH/IA.
4, JIns peakuuu OMbLICHHS YKCYCHOSTHJIOBOTO 3(upa Npu GoJbLIOM M30BITKE BOJBI KOHCTaHTa ckopoctu npu 20°C pasHa
0,00099 munl, a npu 40°C ee Benmuuuna cocrasaser 0,00439 munt. Onpeenure SHEPrUIO AKTUBALMK U KOHCTAHTY CKOPOCTH
peaxtuu ripu 30°C.

BUJIET Ne 7
1. Koncranta ckopoctu peakuuu. BimsiHue Temmeparypel Ha ckopocTh peakuud. [IpaBmio Baur-I'odda. YpasHenue
Appenunyca. Pu3ndyecKkuil CMbICH BETMYUH YpPaBHEHUS AppeHuyca.
2. Torenumomerpusi. OmpeneneHne U TeopeTHdeckoe obocHoBaHue. [Ipsmas mnoreHumomerpus. [loTeHIMOMeTpHYECKOe
TUTPOBAHUE.
3. SIBneHue nepeHanpsHKeHUst MPY JIEKTPOJIM3e U Ha AneKTpoaax. [IpuunHbl nepeHanpspKkeHusl.
4. Cxopoctb obpasosanus NO B peaktuu 2NOBr ) —2NO¢) +Brayr) pasna 1,6:10% mons-1t-¢c?. Yemy paBHa cKOpOCTh
peaximu U cKopocTh pacxogoBanust NOBr?

BUJIET Ne 8
1. KoHcTaHTa CKOPOCTH peakiy. BimsHue TeMmepaTypbl Ha KOHCTAHTY CKOPOCTH peakiuu [IOHSATHE SHEpTrHy aKTHBALUU.
DKCHEepUMEHTAIbHOE OIpe/IeJIEHUE SHEPTUN aKTUBALIUU.
2. HepaBHOBeCHBIE 3JIEKTPOIHBIC MPOLECCHI. DJIEKTPOIN3 H €ro OCHOBHBIC 3aKOHEI. HampsihkeHue mpu 3JIeKTpoIn3e.
[lepenanpsixenue npu saextpoiuse. [loteHnuan pasnoxenus (BoiaenaeHus). [lepenanpsikeHue Ha 3JIeKTpoIe.
3. Kakoii 351eKTpo1 MOKHO HCIIOJIb30BaTh KaK HHAMKATOPHBIN MPH KHCIOTHO — OCHOBHOM HOTEHIIHOMETPHICCKOM
tutpoBanuu? Ilosicante.
4. B HexoTOpOi#l peakuuy Lenoro nopsaaka NA—B konmenTpanus ncxoaHoro semectsa 0,5 Monb-nt GblIa goCTHrHYyTa 32 4
MMH IpM HAuadbHOH KOHIEHTpauuu | Monb 1! ¥ 332 5 MUH IpH HAayaJbHON KOHIEHTPAIMH 2 MOIb 1L, YCTaHOBUTE MOPSIOK
peakuum.

BUJIET Ne 9
1. KoHcTaHTa CKOPOCTH peakiy. BimsHue TeMmepaTypbl Ha KOHCTAHTY CKOPOCTH peakiuu [IoHSTHE SHEpTrHH aKTHBALUU.
DKCnepUMEeHTaIbHOE OIpeieNIeHUE SJHEPT UM aKTUBALIUU.
2. THIIbI 2IEKTPOXUMUYECKUX CUCTeM. KOHIICHTpallMOHHBIE TICTIH TIEPBOTO PO, IPUMEPHI, BBIPAKEHHUS JUIS 3.11.C.
3. TonsipuMeTpUYECKii METO] OTIPEISIICHNS] KOHCTAHTBhI CKOPOCTH PEaKLUK T'HAPOJIN3a TPOCTHUKOBOTO caxapa.
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4. Tlonb3ysich ypaBHeHUEM AppeHnyca, OLICHUTE, PU KaKUX TeMIIepaTypax 1 SHEPrUsiX aKTHBALUH CIIPABEIJIHBO IPABUIIO
Bant-T'odda.

BUJIET Ne 10
1. Tereporennslif kaTanus, npuMepsl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOTEHHOTO KaTain3a.
2. Tumbl 31eKTPOXUMHUYECKUX cucTeM. KOHIIEHTpanoHHBIE ETIH BTOPOTO POJa, TPHUMEPHI, BEIPAKSHUS IS 3.11.C.
3. DKCIIepUMEHTAIbHOE OIIPE/IeICHIE TIOPsAKa TOMOT€HHOM Peakiiu Ha IPUMepe U3YUSHHUS pEeaKIiMi BOCCTAaHOBIICHUS
nepcynbgara HaTpusl HOJUCTHIM KaJHeM.
4. Peaxuusa nepporo nopsaka npu temneparype 70°C 3apepmaercs Ha 40% 3a 60 mun. ITpu kakoif TemrepaType peakuus
3aBepiuuTcs Ha 80% 3a 120 MuH, eciv SHeprus akTHBaUuK paBHa 60 kI Moib1?

BUWIET Ne 11
1. Cnoxnsie peaknnu. Knaccuukanns cIoXHBIX Peakuii B XUMHYECKOH KHHETHKE.
2. Tumbl 31eKTPOXUMHUUYECKHUX cucTeM. IIpocThie XUMIYeCKHe e , IPUMEPHL. BripakeHne 3.4.¢. U1 BOZOPOJHO-
KHCJIOPOZHOTO 3JIEMEHTA.
3. DKCTIepUMEHTAIIBHOE OIIPEAEIeHIE KOHCTAaHTHI ckopocTH || mopsiaka Ha mpuMepe peakuy BOCCTAaHOBIICHHUS MepCybdara
HaTpHs HOANCTHIM KaJleM.
4. CkopocTh GaKTEPUATBHOTO THAPOJM3a MBI PHIO yaABaWBaeTCs NpU mepexoae oT Temneparypsl -1,1°C k temneparype
+2,29C. O1ieHUTE SHEPTUIO aKTHBALIMH 3TOH PEAKIVH.

BUJIET Ne 12
1. Kunetnka reTeporeHHBIX MPOLECCOB, KOHCTAHTA CKOPOCTH. 3aKOHBI PuKa 11t onucaHust 1 (Qy3HOHHBIX TPOIIECCOB.
2. HepaBHOBECHBIE 3JIEKTPOAHBIC ITPOIIECC, MX OTIMYHS OT PABHOBECHBIX. DNIEKTpogHas ossipu3anys. [lonsporpadus.
3. ®@OTOANIEKTPOKOTIOPUMETPHUYECKOE M3YUCHHE pPEaKIMu BoccTaHOBIeHHs rekcannaHHopeppara (l1l) xamms ackopOuHOBOI
KHCJIOTOM.
4. Inst oOpaTUMOH peakuy IepBOTO MOPSIIKA!

Ky

K
koHCcTaHTa paBHoBecuss K = 8, a ki = 0,4 ¢\, Boluuciure Bpems, NpH KOTOPOM KOHIEHTpaLMu BeulecTB A W B cranyT
paBHBIMH, €CJIM HadaJbHasi KOHIIEHTpalus BemiecTsa B pasHa 0.

BUJIET Ne 13
1. Karanus. OO01ine mojoKeHHs ¥ 3aKOHOMEPHOCTH KaTalli3a. DHePreTHuecKas CXeMa Peakiii ¢ yIaCTHEM KaTallu3aropa.
2. Tumbl anmekTpoxumMudeckux cucteM. CIOXKHbIE XUMHUYECKUE IIeTH, MPUMephl. BripaxeHue 3.1.c. ajst anemMenTa Jlanuens-
Sxo6u.
3. Kunetrka reTeporeHHbIX XUMUYECKUX peakiuii. Onpe/esieHiue KOHCTaHThl CKOPOCTH PACTBOPEHUS XJIOpUa CBUHIIA B BOJIE.
4. B mapajuieNibHbIX PEAKIIUSIX IEPBOTO MOPSIKA

BBIXO] BetecTBa B paBen 63%, a Bpems nipesparnienus A Ha 1/3 paBHo 7 munyTtam. Haiimure K1 u K.

BUJIET Ne 14

1. TomoreHnHsbI# kKaTtanu3, npuMepbl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOTEHHOTO KaTaJn3a.
2. Cnoxueie peakuuu. LlenmHbie, HOTOXUMHYECKUE PEAKIIHU.
3. [Momsporpadus. Kakue nmpenmyiecTBa IMEET PTYTHBIA KAaeIbHBIN IEKTPO epe APYTHMU MUKpotekTpogamu? Kakue
BEIIIECTBA CIIeyeT BBOAUTH B aHAIM3UPYEMBIH pacTBOP IS TIOAABICHISI MUTPAIIHOHHOTO TOKa?
4. B cucteme mpoTEKaroT JBE MapauIeIbHbBIC PEaKIIH:

A + 2B — mpoxykrsrl (Ky),

A +2C — mpoxykrtsl (K2).
Ortnomrenue K1 / kKo = 5. Hauanbnsle KoHIeHTpalmu Bemects B u C oanHakoBel. K MoMeHTy BpeMenu t ipopearuposaio 50%
BemiectBa B. Kakas gacts Bemecta C npopearnpoBasia K 3TOMYy MOMEHTY?
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Kputepun ¢opmMupoBaHusi OEHKH OTBeTa CTYAEHTA Ha IK3aMeHe

Xapakmepucmuka omeema

oannwl

JlaH T1onHBINA, pa3BEpHYTHI OTBET HaA IOCTaBJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUN 00 0OBEKTE, MPOSBIIAIONIAACS B CBOOOIHOM
ONEpUPOBAHUU  TOHSATUSIMH, YMEHHUHU  BBIICIUTH  CYIIECTBEHHbIE U
HECYILIECTBCHHbIC €r0 MPU3HAKH, MPUYHMHHO-CIIEICTBCHHbIC CBSA3U. 3HAHHE 00
00BeKTe IEeMOHCTpUpPYETCs Ha (DOHE MOHUMAHHS €ro B CUCTEME JaHHOW HAayKu
U MEOKIUCUUIUIMHAPHBIX CBsi3eil. OTBeT GopMynupyeTcss B TEPMHHAX HAyKH,
U3JIOKEH JIMTEPATYPHBIM SI3BIKOM, JIOTUYEH, [O0Ka3aTeleH, IAEMOHCTPUPYET
ABTOPCKYIO ITO3UIMIO CTYJEHTA.

26-30

JlaH TOJHBIM, HO HEOCTATOYHO IOCJIEA0BATEIbHBIA OTBET Ha MOCTaBJIECHHBIN
BOIIPOC, HO TIPU 3TOM I[IOKAa3aHO YMEHME BBIIEIUTHh CYLIECTBEHHBIE U
HECYLIECTBEHHbIE ITPU3HAKN U IPUYUHHO-CIIEACTBEHHbIE CBA3U. OTBET JIOTHYECH
U U3JI0)KE€H B TEpMUHAX HaykKu. Moryr ObITh gomyieHbl 1-2 omuOku B
OIpeIe]IEHUU OCHOBHBIX MOHSTUMN, KOTOPBIE CTYIEHT 3aTPYAHSAETCS UCIPABUTh
CaMOCTOSITEIILHO.

21-25

JlaH HeIOCTaTOYHO MOJHBIA W HEAOCTATOYHO pa3BEepHYTHIM OTBeT. Jloruka u
MOCJIEI0BATEIbHOCTh M3JI0KEHUSI MUMEIOT HapyuieHus. JlomyiieHsl OmIMOKU B
PacKpbITUU TOHATHH, ymoTpeOieHun TepMuHOB. CTyAeHT HE CIOCOOeH
CaMOCTOSITENIbHO BBIJICJIUTh CYLIECTBEHHbIE M HECYIIECTBEHHbIE NPU3HAKU U
NPUYMHHO-CIEICTBEHHbIE  CBA3U. CTYIEHT MOXKET KOHKpPETHU3UPOBAThH
0000I1IeHHBIC 3HAHMS, T0KAa3aB Ha MPUMEpPaxX MX OCHOBHBIC IOJIOKEHUS TOJIBKO
C TMOMOIIpI0 mpenojaBatens. PedeBoe odopmieHne TpeOyeT MOMPaBoK,
KOPPEKIIHH.

16-20

I[aH HENOJIHBIHN OTBET, JIOTMKa M IIOCJIICAOBATCIBHOCTh H3JI0OXKEHHUA HNMCIOT
CYIIIECTBEHHbIE HapyiieHus. JlomymieHsl rpyOble OUIMOKH MPH ONpeaeTeHUuN
CYITHOCTH  pacKpbIBa€MbIX TOHSATUH, TEOPHH, SBJICHUN, BCIEACTBUE
HCIMMOHMMAaHHA CTYACHTOM UX CYIICCTBCHHBIX MU HCCYIICCTBCHHBIX IMPU3HAKOB 1
cBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOIBL. YMEHHE PACKPBITh KOHKpPETHBIC
MpOsIBIICHUST 000OIICHHBIX 3HAHHM HE ToKa3aHo. PeueBoe opopmienue Tpedyer
MOMPABOK, KOPPEKITUH.

11-15

JlaH HeNoJIHBIN OTBET, NPEACTABIAIOIINI COO0H pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIPOCa C CYIIECTBEHHbIMHM OLIMOKamMu B ompeneneHusx. llpucyrcrByror
(parMeHTapHOCTh, HEJIOTUYHOCTh H3J0KeHus. CTyJeHT He OCO3HaeT CBA3b
JAHHOTO TMOHSTHS, TEOpPUH, SIBICHUS C APYTUMU OOBEKTAaMHU JIHUCLUIUIMHBIL.
OTCyTCTBYIOT BBIBOJBI, KOHKPETH3ALUsA U JOKA3aTEIbHOCTh M3JI0KEHUS. Peub
HerpaMmoTHas. J[OMOJHUTENbHBIE U YTOYHSIOIIKAE BOIPOCHI IIPEMOABATENs HE
IIPUBOJAT K KOPPEKIUU OTBETA CTYJEHTA HE TOJIBKO Ha ITOCTaBICHHBIM BOIIPOC,
HO M Ha JIPyryue BONPOCHI AMCIUIUIMHBIL.

1-10

He IOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM U CHUIIJINHBI.

PeSYJ'IBTI/IPYIOH_[aﬂ OK3aMCHallMOHHAs OLICHKA OMMPEACTIACTCA B COOTBETCTBHU C ITonoxenuem

COTI'Y o 6anibHO-PEUTHHTOBOM CHCTEME OLICHKH 3HAHHUI CTY/IEHTOB.
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Kypcosas padora

KypcoBast paboTa — 3T0 caMOCTOSATENIFHOE 3aKOHYEHHOE HayYHOE UCCIIEI0BAHUE 00yJaromeroc,
B KOTODOM  COJEp)KaTCsl pe3yibTaTbl SKCIIEPUMEHTAJBHOH W/MIM  TEOPETHYECKOH  Hay4dHO-
uccienoBaTenbckoil  paborsl. KypcoBas paboTa [oKHA JIEMOHCTPUPOBATh BBICOKUN  ypOBEHb
npodecCHOHAIbHOM  APYOUIMU  CTYACHTA, €ro  METOJMYECKYI0  MOATOTOBICHHOCTb, yMEHHE
CaMOCTOSITENIbHO BECTH HAYYHBIH MOMCK M OOPMIISTH €T0 PE3YJIbTaThl B 3aKOHUECHHYIO HAYYHYIO paboTy.

Tembl KypcoBBIX paboT paspabaTbIBatoTCS M yTBepxkaaroTcs kadeapor. OOydaromemycs
MPEJOCTABIISACTCS MPABO BHIOpaTh JIOOYI0 TeMy M3 yKa3aHHOH TeMaTHKH. TemaThka KypCOBBIX paboT
€KEroTHO OOHOBIIsAETCS. TeMbl TeKYyIIero y4eOHoro roja:

TeMbl KypCcOBBIX PadoT o JUCHUILVIUHE «DU3nUYecKast XUMM»
[TpupoaHbie KATHOHHBIE MTOJIMMEPHI, X CBOICTBA U IPUMEHEHUE.
KarnoHHble mOTUMEpPbl CHHTETUYECKOTO MTPOUCXOKACHUS, UX OMOJIOTHYECKOe TPUMEHEHHUE.
OU3NKO-XUMUYECKHE METO/IbI OTIPEACTICHHS TPUMECEH B MOJIOYHBIX KHPaX.
Karanm3 B mpon3BOJICTBE aKPHUIIOBBIX MOHOMEPOB.
Knaccugukarus, mosrydeHre U CBOHCTBA THIPOTesei Ha OCHOBE OMOTIONINMEPOB.
OcuoBanus lludda u UX METAUIOKOMIUIEKCHl C HETMHEWHBIMH ONTHYECKHMHU CBOWCTBAMH
BTOPOT'O MOPSIKA
7. AsomeruHconepkamue OucheHoapl ¢ TnepTOPUPOBAHHBIMH MOHO- M OM(DECHUIICHOBBIMHU
(dhparmeHTamMu
8. MuremispHble pacCTBOPHI B COBPEMEHHOMN MPOMBIIUIEHHOCTH U OBITY.
9. OU3MKO-XMMHYECKHE METOABI HCCIEIOBAHUS B KPUMUHAINCTHKE.
10. BamsiHMe pacTBOPUTEINS HA PErHOCEICKTUBHOCTh PACKPBITUS STIOKCHIHOTO UKIIA OKUCH CTHPOJIa
O- u N- HykneoduiaMu B HEUTpaIbHBIX U OCHOBHBIX CpeJlaX.
11. Xpomarorpaduueckoe pasfeneHHe BBICOKOMOJIEKYJSIPHBIX  OOpa3lloB  IMOJUCTHpOJa  Ha
MOHOJINTHON KamWJUIIPHON KOJIOHKE.
12. B3auMoCBsI3b MEX/1y KHHETUKOM MOJTUMEPU3AMY U MUKPOCTPYKTYPOH B OJMMEPHBIX CMECSX.
13. HoBeie  monmuMepbl HAa  OCHOBE  [HWAHONMUPHUIWHA:  CHUHTE3, (Qorodpusmyeckue U
AJIEKTPOITFOMHHECIICHTHBIE MCCIICIOBAHMS.
14. Msyuenue ckopocTu AecopOLuu M1acTu(UKaToOpa U3 MOJIMBUHUIXIOPUAA.
15. BeicokoaddextuBHas xkuakoctHas xpomarorpadpus (BOXKX) B wu3ydeHum (PeHONBHBIX
CTaOMIIN3aTOPOB MOJUMEPHBIX MAaTEPUAIIOB.

ok wnE

TekcThl KypcOBbIX  pabOT MpOBEpsOTCS Ha 00BEM 3aMMCTBOBAaHUS HAyYHBIM PYKOBOJIUTEIIEM B
cucreMme «AHtumaruat» COI'Y. CrpaBka o pe3ysbTraTax IpOBEPKM TEKCTOBOIO JOKYMEHTAa Ha HaJIU4He
3aMMCTBOBaHUH, MOANKCAHHAS HayYHbIM PYKOBOJHUTENEM KYpCOBOM pabOThI, MPUKIIAAbIBaETCs K padoTe.
K 3ammre nonyckatorcst paboTsl, conepkamue He MeHee 40 % OpUrHHaIBHOTO TEKCTA.

CTpykTypa KypcoBoii padoTsbl

[IpumepHast CTpyKTypa pabOTHI:

TUTYJIbHBIN JIUCT;

OTJIaBJICHHUE;

BBEJICHUE;

OCHOBHas 4acTh (KaK MpPaBUJIO, OCHOBHAs 4acTh Pab0OThl COCTOMT W3 JIMTEPAaTypHOro 0030pa,
BKJTIOUaromero 2-3 maparpada, v SKCIiepuMEeHTAILHON YacTH ),

3aKJIFOUYEHHUE;

BBIBO/IBI;

CIIMCOK MCTOYHUKOB U JIUTEPATYPHI;

IIPWIIOKEHUS.
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TpeboBanust K cofepKaHui0 U OPOPMIICHHIO KypcoBOiM paloThl m3noxeHsl B "[lomoxkeHuu o
KypcoBoO#i pabote", pazpaboTtaHHOM Kadeapoit oO1ieil 1 HEOPraHUIECKON XHUMUH.

Kpurepun oueHku KypcoBoi padoTbl

«OTIANYHO» BBICTABIISIETCS CTYICHTY, €CIIH:

PaGora BbINMONHEHA B COOTBETCTBUM C II€JI€BOM YCTAHOBKOM, OTBEYAET MpPEIbSIBISIEMbIM
TpeGoBaHUAM U opopmiieHa B cooTBeTCTBHH ¢ "[losiokeHneM o KypcoBoit padore";

BBICTYIJICHME CTYAEHTa Ha 3allluTe CTPYKTYPUPOBAHO, PACKPHITHI IPHUUYUHBI BBIOOpAa MU
AKTYaJIbHOCTb TCMBI, LICJIb U 3ala4n pa6OTBI, npeameT, OGT:GKT, CO6JIIOI[€HBI XPOHOJIOTUYCCKHUE paMKU
HCCIIEIOBaHMsL, JIOTHKA BbIBEJICHHSI KaXKA0ro Hanbosiee 3Ha4MOro BbIBOJIA

B 3aKJIOYMTEIBHON YacTW JOKJana CTYAEHTa MOKa3aHbl NMEPCHEKTUBBI U 33/a4H JallbHEHIIero
UCCIIEIOBAaHMUsI JAaHHOM TEMbl, OCBEIEHbl BOIPOCHl JaJbHEHIIEro MPUMEHEHUs M BHEAPEHUs
Pe3yabTATOB UCCIIEJOBAHUS B IIPAKTHKY;

JUIUTENILHOCTh BBICTYIUIEHUS! COOTBETCTBYET PETIaMEHTY;

OTBCTBI Ha BOIIPOCHI YJICHOB Ka(beﬂpm JIOTUYHBI, paCKpbIBalOT CYHOIHOCTHL BOIIpOCa,
MOJIKPEIUISIOTCS MOJIOKEHUSIMU MOHOIpaUuecKUX HCTOYHUKOB M HOPMAaTHUBHO-IIPABOBBIX aKTOB,
BbBIBOJJAMHM MW pacdY€TaMM, IIOKa3bIBAIOT CaAMOCTOATCIIBHOCTL H I‘J'IY6I/IHy N3YUCHUA HpO6HeMI)I
CTYAEHTOM;

MH(POPMAIMOHHBIE TEXHOJIOTUU HIMPOKO MPUMEHSFOTCS CTYJICHTOM KakK B caMoii paboTte, Tak U BO
BpEMsl BBICTYIIJICHHUS.

«Xo0po1110» BBICTABISIETCS CTYACHTY, €CITH:

PaGorta BbIMONHEHA B COOTBETCTBUU C II€JICBOM YCTAHOBKOM, OTBEYAET MPEIbSIBISIEMbIM
TpeboBaHUsAM U 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMH, IIPEABSIBIAEMBIMA K HEH;

BBICTYIJICHME Ha 3alllUTe KypCOBOW pabOThl CTPYKTYpUPOBAHO, [JOIMYCKArOTCA OJHA-IBE
HETOYHOCTH IIPU PACKPBITUH IIPHUYUH BHIOOpPA M aKTYyaJIbHOCTH TEMBI, IIeTIeH U 3a7a4d paboThl, IpeIMeTa,
00BEKTa M MpH COONIOIEHUH XPOHOJIOTHYECKUX PAMOK HMCCIEIOBAHHUs, JIOIMYCKAeTCs MOIPEIIHOCTh B
JIOTUKE BBIBCACHHSI OIHOI'O U3 Hanboliee 3HAYMMBIX BBIBOZOB, KOTOpasd YCTPAHACTCA B XOAC
JIOMIOJTHUTEBHBIX YTOUHSIOIIMXCSI BOIIPOCOB;

B 3aKJIFOUYUTENFHON YacTH JIOKJIJa CTYJEHTAa HEJOCTAaTOYHO OTPAKEHBI MEPCIEKTUBBI M 3a1a4H
JaTbHEMIIero HCCle0BaHUs JaHHOM TEeMbl, BONPOCH JAJbHEHIIEro NPUMEHEHUS M BHEAPEHHUS
pe3yIbTaTOB HCCIIEIOBAHUS B TIPAKTHKY;

JUTUTENIEHOCTh BBICTYIUIEHUS CTYJIEHTa COOTBETCTBYET PETJIAMEHTY;

B OTBCTAax CTyACHTAa Ha BOIIPOCHI YICHOB Ka(i)e)lpbl JO0MyHICHO HApYUWICHUEC JIOTUKHU, HO, B LICIIOM,
pacKphiTa CYIIHOCTb BOINPOCA, TE€3UCHI BBICTYMAIOMIETO MOIAKPEIUISAIOTCS MOJIO0XKEHUIMU HOPMATHBHO-
IMPaBOBBIX AKTOB, BbBIBOAAMH MU pPACUCTAMH, IMOKA3BIBAIOT CAMOCTOATCIIBHOCTD U FJ'IY6I/IHy HU3Yy4YCHUA
pOOJIEMBI CTYIEHTOM;

MH(OPMALIMOHHBIE TEXHOJIOTUH MPUMEHSIOTCS CTYJEHTOM OTPaHMYEHHO KakK B caMoil paboTe, Tak
U BO BpeMs BBICTYILICHHS.

«YI[OB.HCTBOPI/ITEJII)HO» BBICTABJIACTCA CTYACHTY, €CJIN:

KypcoBast paGoTa BbIIIOJIHEHA B COOTBETCTBUH C IIEJIEBOM yCTAaHOBKOH, HO HE B IOJIHOM Mepe
OTBCYACT MPEABABIACMBIM Tpe6OBaHI/I$IM, B TOM 4HUCJIE 11O Oq)OpMJ'ICHI/IIO;

BBICTYIIJICHHE CTYAEHTa Ha 3aluTe paboThl CTPYKTYPHUPOBAHO, TOMYCKAIOTCS HETOYHOCTH IPH
PacKpbITUU NMPUYUH BbIOOpA U aKTyaJIbHOCTH TEMBI, LieJIel U 3a1a4y paboThl, MpeaMeTa, 00beKTa U Mpu
COOJIFOJICHUM XPOHOJIOTHUECKUX PAaMOK HCCIIEIOBAaHUS JOIMYyIeHa TpyOas MOTPeUIHOCTh B JIOTHUKE
BBIBEICHUA OJHOI'O U3 HanOoJiee 3HAYUMBIX BBIBOJIOB, KOTOpasd, IMpU yKa3aHWH Ha HEC, YCTPAHIACTCA C
TPYAOM;

B 3aKJIFOYUTENFHON YacTH JOKJIAJa CTYIEHTa HEJOCTATOYHO OTPAKEHBI MEPCIEKTUBBI M 3a1a4H
JaTbHEMIero HCCIeAOBaHUs JaHHOM TEeMbl, BONPOCH JAJbHEHIIEro NPUMEHEHUS M BHEAPEHHUS
pe3yIbTATOB HCCIICIOBAHUS B TIPAKTHKY;

AJIATCIIBHOCTD BBICTYIUICHUSA CTYACHTA MPCBLIIIACT PCTIIAMCHT,

OTBETHI CTYAEHTA Ha BOIIPOCH WICHOB Kae[pbl HE PACKPBIBAIOT A0 KOHIA CYLIHOCTH BOIPOCA,
ci1abo MOAKPCIUIAIOTCA TMOJIOKCHUAMUA MOHOFpa(bI/I‘-IGCKI/IX HCTOYHHUKOB W HOPMATHUBHO-IIPABOBBIX
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aKTOB, BBIBOJAMHM M pacueTaMM, IIOKA3bIBAIOT HEAOCTATOUYHYIO CAMOCTOSTENBHOCTh U TIyOMHY
U3y4eHUs IPOOIJIEMBI CTYIEHTOM;

MH(POPMAIIMOHHBIE TEXHOJOTHMH MPUMEHSIOTCS CTYIEHTOM B HEIOCTaTOYHOM KOJHYECTBE Kak B
camoiil paboTe, Tak U BO BpeMsl BHICTYIUICHUS;

B TPOIIECCE 3aLIUTHl KypCOBOW pabOTHl CTYAEHT MPOAEMOHCTPUPOBAT MOHMMAHHE COJCPKAHUS
OLIMOOK, TOMYIEHHBIX UM IIPH €€ BBIIIOJIHEHHH.

«HeynoBJ1eTBOPUTEJIBHO» BBICTABIISETCS CTYACHTY, €CIH:

KypcoBast paboTa BbIIIOJIHEHA C HAPYLUIEHUEM LI€JIEBOM YCTAHOBKH, HE OTBEYAET MPEbABIIEMbIM
TpeOoBaHUSAM, B OPOPMIICHUN UMEIOTCS OTCTYIUICHHUS OT CTaHAapTa;

BBICTYIJICHME CTYJEHTAa Ha 3allUTe HE CTPYKTYpUPOBAHO, HEJOCTAaTOYHO PACKPBIBAIOTCS
MPUYMHBI BBIOOPA M aKTYyallbHOCTh TEMBI, LIEH U 3a/1a4i padoThl, peIMeT, 0OBEKT U He COOII0AaI0TCS
XPOHOJIOTHYECKHE PAMKHM MCCIIEOBAHUS, JIOIYCKAIOTCS IpyOble MOIPEIIHOCTU B JIOTMKE BBIBEACHUS
HECKOJIBKUX M3 HanboJiee 3HaUUMbIX BBIBOJIOB, KOTOPbIE, IPY YKa3aHUU Ha HUX, HE YCTPAHSIOTCS;

B 3aKJIIOYUTEIbHON YacTH JOKJIaja CTyJIEHTa HE OTPaKalTCsl IMEpCHEeKTUBBl M 3a/]a4u
JAJIbHEHIIEr0 MCCIEN0BaHusl JaHHOM TEMbI, BOIPOCHI JalbHEMIIEro NPUMEHEHUS U BHEAPEHUS
pe3yabTaTOB UCCIIEOBAHUS B IPAKTHUKY;

JUINTEIbHOCTD BBICTYIUIEHUS CTYJ€HTa 3HAUUTEIbHO MIPEBBILIAET PETJIaMEHT;

OTBETHl CTYJEHTa Ha BONPOCHl 4WIEHOB Kadeapbl HE pPACKPBIBAIOT CYLIHOCTH BOIIpOCa, HE
MOJIKPEIUISIOTCS MOJIOKEHUSIMU HOPMAaTHBHO-IIPABOBBIX AKTOB, BBIBOJAMM M pacueTamH, MOKa3bIBarOT
OTCYTCTBHE CAMOCTOATEIBHOCTH U IITyOUHBI U3YUEHUS MPOOJIEMBI CTYJICHTOM;

MH(POPMAIMOHHBIE TEXHOJIOTUH HE TIPUMEHSIOTCS B pa0d0OTe U IPHU JOKJIAJIE CTYICHTA;

B IIpoliecce 3allMThl KYpCOBOW palOOThl CTYIEHT JIEMOHCTPUPYET HEHNOHHMAaHHE COJEpKaHMs
OLIMOOK, TOMYILEHHBIX UM MPU €€ BBIIIOJIHEHUU.

9. Y4eOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecneyeHH e THCIUIIIMHBI
Jlureparypa
a) OCHOBHAsI JIUTEPATypa:

1. H.C.Kyopawesa, JI.I''bonoapesa. ®uszndeckass xumus. - // YueOHuk nist 6akanaBpos. - M.: FOpaiir,
2012. - 340 c.

2. BunokypoB A.M. ®usmyeckas xumwus. // A.M.Bunokypos, P.M.Bunokyposa, O.B.Cuikuna ;
TToBOJKCKHIA TOCYIAPCTBEHHbII TEXHONOTHYeCK il yHuBepcuTet. — Momkap-Omna : [ITTY, 2016. — 80
c. : CXEeM., TaOoJI. — Pexum JIOCTyma: 1o MOJIITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — buGnuorp.: c. 76. — ISBN 978-5-8158-1780-
7. — TexcT : 2IeKTPOHHBIH.

3. XaputonoB F0.4. ®usnueckas xumus: yueonuk / Xaputonon 0.4, - M.: IDOTAP-Meaua, 2013. -
608 c. - ISBN 978-5-9704-2390-5 - Tekcr: snexkrponusiii / bC "KoncynsTant crynenta" : [cair]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970423905.html. - Pexxum pmoctyma : 1o
MOJIITUCKE.

4. JlykoB B.B. ®usnueckas xumus: yueOnuk / Jlykos B. B. - Pocros u//] : U3a-Bo FO®VY, 2018. - 238 c.
- ISBN 978-5-9275-2976-6 - Texct : anextponnsiii // ObC "Koncynbrant crygenTa : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum goctyma : 1o moJmcke.

5. Canewm P.P., ®uznueckas xumus. Tepmonunamuka / Canem P.P. - M. : ©DUBMATIIUT, 2004. - 352 c.
- ISBN 5-9221-0078-5 - Tekcr : snextponHsiii / ObC "Koncynprant cryaenra” : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN5922100785.html. - Pesxum goctyma : 1o momcKe.

6. Ilpaktnueckue paboTsl mo ¢usnueckorr xumuu. // Ilog pen. K.JIILMuwenko, A.A.Pasoens,

A.M.Ilonomapesoti. — N3n-o: [Ipodeccus, Canxt-Ilerepoypr, 2002.

B.C.My3vixanmos u Op. 3ajauu 1o XuMudeckoil TepmoauHamuke. — M.: Xumus, 2014.

8. 3yes, A.10. ®usnueckas xumus. [Ipaktukym / A.FO. 3yes, B.A. Uepenanos, [I.C. liBeTkoB ; pen.
A.1O. 3yeB. — ExarepunOypr: N3natenbctBo Ypanbckoro yauepcuteTa, 2012. — 124 ¢. — Pexum

~
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http://biblioclub.ru/index.php?page=book&id=459522
http://www.studentlibrary.ru/book/ISBN9785970423905.html
http://www.studentlibrary.ru/book/ISBN9785927529766.html
http://www.studentlibrary.ru/book/ISBN5922100785.html

noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-
5-7996-0787-6. — TekcT: 2MEKTPOHHBIM.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa:

9. H M.Bbasxcun, B.A.Hsanuenxo, b.H.Ilapmon. TepmonuHamMuka Juist XUMUKOB. — M.: Xumus, 2004

10. berux B.B., Kuencxas K.M. ®dusnueckas W KoutougHas xuMmus. -M.: M3pgaTenbCckuil 1EHTP
«Axagemusy, 2010.

11. b.F. Jlamackun, O.A. Ilempuii, I A. L{upauna. Inexrpoxumusi. — M.: Xumus, 2008.

12. Yyprun A.C., Dedyroéa M.A. ®usnveckas xumus. Yacte 1. Xumudeckas TepMOIWHAMHKA -
ExarepunOypr: U3n-Bo Poc.roc. mpod.-niea. yn-ta, 2003. -168 c.

13. I'onukoe I'.A. PykoBojacTBO 1o pusmueckoi xumuu. - M.: BILL - 1988. 383 c.

14. Kypc duzuveckoit xumuu. // [log pen. A.U. I'epacumosa, B 2-x Tomax. - M.: Xumus. - 1984, T. 1-
624 c.- T.2. -656c.

15. BunokypoB A.M. ®usmnueckas xumus / A.M.Bunokypos, P.M.Bunokypoma, O.B.Cunkuna ;
TToBOJIKCKHI TOCYIAPCTBEHHbII TEXHONOIHUecK il yHuBepeuter. — Momkap-Ona : IITTY, 2016. — 80
C. : CXEM., TalII. — Pexum JOCTyTa: o [MOJITHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubauorp.: ¢. 76. — ISBN 978-5-8158-1780-
7. — TekcT : AIIeKTPOHHBIN.

16. Kparkwuii cipaBouHuK (pu3nko-xummuueckux Bennuu. //Ilon penaknueii Papaens A.A., [lornomapeBoii
AM. — Jlenunrpan: "Xumus'", 1983 r.

17. boxmreiin b.C. ®usnueckas xumusi: TepmoanHaMuka U kunetuka / bokmreitn, b.C. - M. :MUCuC,
2012. - 258 c. - ISBN 978-5-87623-619-7 - Tekcrt: anekrponnbiii // 9bC "KoHcynbTaHT cryaeHTa" :
[caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785876236197.html. - Pexxum goctyma : 1mo
MIOJIITUCKE.

B) nporpamMMHoe odecriedenue u HTepHeT-pecypcebl:
OGecrnieyeH JOCTYN K COBPEMEHHBIM TpPO(EeCCHOHAIBHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM
CIPaBOYHBIM U ITOMCKOBBIM cucteMam (6ubianorexa COI'Y):

. DJieKTpOHHAas OubanoTeka quccepranuii u apropedeparos PI'b (OB/1 PI'b)
Tpebyercs peructpanus B 6ubmuoreke COI'Y

. IBbC «YuuBepcuterckas 6udanoreka ONLINE)
Tpebyercs peructpanus B oubmuoreke COI'Y

. IbC «HayuHnasi 3jieKTpoHHasi 0udamnoreka eLibrary.ruy»
CaMocTosiTenbHast perucTpaiys Ha caiiTe

. IBC «KoHcyabTaHT cTyaeHTa» CTyleHYecKas 3JIeKTPOHHAS 0M0JIM0TEKA 110

MEIMIMHCKOMY H (hapMAaleBTHYECKOMY 00pa30BAHMIO, A TAKIKE 10 eCTECTBEHHLIM M TOYHLIM
HAYKaM B I1eJI0M
Tpebyercs perucrpanus B oubnuoreke COI'Y

o IbC «IOpaiiT» — 00pa3oBaTeJbHas Cpela, BKIAYAIONIAS BUPTYAJbHbBIN YNTAJbHBIN 341
Y4eOHHKOB M YUeOHBIX IOCOOMI 0T ABTOPOB M3 BeaVIIMX BY30B Poccun mo BceM HanpaBJIeHUSIM
U CIIENUAIbHOCTAM
Tpebyercs perucrpanus B oubnuoreke COI'Y

. SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, coaepKaire 3JICKTPOHHBbIC HW3IaHHSI
u3natenbctBa SpringerNature 3a mepuox 2011 — 2017 rr. (mMOMHOTEKCTOBas KOJUIEKIHS B
KoiuuectBe 46 332 KHMUT)

. eLIBRARY.RU [OnekrponHslii pecypc]: Hay4dHas snekTpoHHas 6nbianorexka. — URL:
http://www.elibrary.ru

. WznarenscTBo «HOpaiiT» [DIeKTPOHHBIN pecypc]: aneKTpoHHo-0nbanoTeuHas cuctema. — URL:
http://biblio-online/ru

. VYHuBepcurerckas 6ubimoreka online [D1eKTpOHHBIN pecypc]: 3JIeKTPOHHO-OnOInoTeYHast
cucrema. — URL: http://www.biblioclub.ru

. 9bC "KoncynbranT cryaenta” ( http://www.studmedlid.ru )
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http://biblioclub.ru/index.php?page=book&id=239716
http://www.academia-moscow.ru/authors/?id=499
http://www.academia-moscow.ru/authors/?id=598
http://biblioclub.ru/index.php?page=book&id=459522
http://www.studentlibrary.ru/book/ISBN9785876236197.html
https://dvs.rsl.ru/
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http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.springer.com/
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http://biblio-online/ru
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Stanford

JInunsbiii kaduHer Ha caiite COT'Y http://portal.nosu.ru/
Caiit qucranunonnoro odyuyennss COI'Y http://Ims.nosu.ru/

PeKOMeH)IyeMLIe HHTEPHET-aApeca mo XuMHuu:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Encyclopedia of

Philosophy.

http://plato.stanford.edu/entries/chemistry/.

2.

1.
2.

Edited by

Edward N.

Zalta.

HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Scopus https://www.scopus.com/

Bba3bl n1an

HBIX:

Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

IlepeyeHb JUIEH3HOHHOTO U CBOOOHO PACIPOCTPAHSIEMOT0 MPOrPAMMHOI0 00eceYeHusl,
HeOOXO0IMMOI0 /IJIsl 0CBOEHHSI THCIUIIJIHHbI:

naketr MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOe o0ecIieueH e s peIaKTHPOBaHUs XuMudeckux hopmyt IsisDraw (cu. cnucoxk nuoice).

Peectp nporpammuoro odecneuenus COI'Y 2022

Ne HanmenoBanue Ne norosopa(iiuneH3ust) Crtpana
n/n NMPON3BOAUTETb
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
5 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) | CIITA
ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) | CIITA
ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) CIIA
ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) CILIA
ot 04.2016r
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) | CIIA
ot 04.2016r
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) CIIIA
10
ot 04.2016r
11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) | CIIA
ot 04.2016r
12 Cucrema TeCTUPOBaHUS Ne468 ot 03.12.2013 UII CyHrarynus Poccus
SunravWEBClass P.T.(6eccpouno)
IIporpamMmMHoe oOecrieueHue Ne CZ1/108 ot 29.08.2017 (MakcumyM-codr) Poccus
1C:IIpennpusarue. byxranrepckuit OeccpouHo
13
VYuer. TunoBas koHduUrypamus 8
ceTeBasi BepCcust
14 CurcreMa KOMITBIOTEPHOIN BEPCTKH Junensus FSF/Debian (Coboxmoe

MikTex

nporpaMmmMHoe obecrieueHue) (0eccpovHo)
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http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

15 | KasperksyEndpoint Security J022.01.2024 Poccus
IIporpamMmMHOe obecrieueHue IIst CrobOogHOE ITpOrpaMMHOE CIIIA
16 | PEOAKTHPOBaHUA XMMHYECKUX obecrnieueHne(6eccpoIHO)
dopmy IsisDraw
CucremMa MoMcKa TEKCTOBBIX No4576-1 ot 17.01.2022 (meiicTBUTENCH 10 Poccus
17 | 3auMcTBOBaHUI 31.12.2022r) ¢ 3AO «Antu-Ilnaruat»
«AnTumiarnar.BY3»
[IporpammHoe obecrieueHue NeKIT /108 ot 29.08.2017 ¢ OO0 Poccus
18 | 1C:IIpeanpusarue 8.3 Ynpasnenue «Maxkcumym»(6eccpouHo)
TOProBJIei
IIporpamMmMHOE oOecriedcHIe NoCJI./ Ne126., 01.07.2020r. KMAKCUMYM- | Poccus
19 | 1C:zapmnara u Kagpsl
TOC.YUPEKICHUSIS CODT» 6eccpouHO
20 IIporpamMmMHOE oOecriedcHIe NeCL1/76 01.03.2017t. «makcuMym-copT» Poccus
1C:0r0mKeT. (6eccpouHo)
ABTOMAaTH3UpPOBAaHHAS CHCTEMA CBUAETENBCTBO O TOCYJaPCTBEHHON cory
21 | «Ympasnenue —/lexanat BPC» perucrpauuu nporpaMmmsl st 9BM
Ne2015611830 ot 06.02.2015t.(6eccpouHo)
[Iporpamma nns OBM «bank Pa3paborka COI'Y CBuumeTenscTBo 0 cory
99 | BOTIPOCOB JUIsl KOHTPOJIA 3HAHHI TOCYJapCTBEHHOU PErucTpaluy IporpaMMbl
st OBM Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
23 | Koncyaprant+ Poccus
24 [mans! Ne8867, oT 14.01.2022r. (14.01.2022r. 1o Poccus
13.01.2023r.) OO0 JIMMUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccust
25 N,A.Cepreesuu
Tex.mox. 07.04.2022
26 | «lamakTuka» ot 14.03.2022r (mpumepHast n1ata) Poccus
27 | BricsCAD BricysNV, m0 03.11.2021r benbrus
28 CiscoWebex - Cucrema nposeaenns | OOO Atictek morosop Ne J167-2021 ot CIIA
BEOMHAPOB. 03.08.2021 - 03.08.2022r
29 DIRECTUMRX — Cucrema | OOO I'anaktuka UT norosop Ne 120320//1/A | Poccus
AJIEKTPOHHOTO JOKYMEHT0000poTa ot 14.03.2022(npumepHas 1aTa)
30 Yenyru  cBssu (moctynm k- cetu | OOO Ankom Ne AL-0044 ot 01.02.2022r - Poccus
WHTEPHET) 31.12.2022r
31 | AutoCAD CIIA
32 MOODLE Becrimarnoe poccuiickoe CIIA(6ecnimaTHoe
poccuiickoe)
33 | VEEAM [IBeiinapus
34 «"anaktuka PY3» Jluniensust 6eccpoyunas Poccus
Tex.composoxaenue ot 14.03.2022 ¢
35 JlnuHblit KaOUHET aOUTypUEeHTA Jlnnensus 6eccpounas Poccus
Tex.compoBoxaenue ot 14.03.2022 r
36 Jlnaneblii kaOuHET Jluniensust 6eccpoyunas Poccus
CTyeHTa/COTpyTHHUKA Tex.compoBoxaenue ot 14.03.2022 ¢
DnexTpoHHas OubIMoTEKA https://dvs.rsl.ru Poccust
37 | nucceprauuu U aBTOpedepaToB Tpebyetcs peructpanus B oudbnuorexke COI'Y
PI'b(OB/] PI'b)
38 OBC"VYuuBepcuterckas 6ubimoreka | https://biblioclub.ru Poccust
ONLINE" Tpebyercst peructparms B budiamoreke COI'Y
39 9BC «Hayunas anextponnas | http://elibrary.ru. Poccus

oubmuoreka eLibrary.ru»

Tpebyetcs peructpanus B Oudbauorexke COI'Y
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YHuBepcanbHas 0a3 NTaHHBIX https://dlib.eastview.com CIIA

40 EastView
OBC «KOHCYIBTaHT CTYACHTAY http://www.studentlibrary.ru Poccust
Crynendeckas 3J1€KTpOHHAs Tpebyetcs peructpanus B oudmuorexke COI'Y
a1 O6mbIMoTeKa IO MEAUIIMHCKOMY 1
(hapmaneBTHIECKOMY 00pa30BaHHMIO,
a TaKkXKe [0 ECTeCTBEHHBIM M TOYHBIM
HayKaM B LIEJIOM.
OBC «IOpaiit» - 00pa3zoBarenbHas www.biblio-online.ru Poccus
cpenia, BKIIIOYAIOIIasi BUPTYAIbHBII TpeGyercs peructpanus B ondmarorexe COI'Y
42 YUTAIBHBIN 3271 Y4eOHUKOB U
y9e0HBIX TIOCOOUIT OT aBTOPOB W3
BeIynInx By3oB Poccun mmo Bcem
HaMpaBJICHHUSIM U CIIC[HATBHOCTIM
3HeKTpOHHLIe Pe€CypcChI, oﬁecne‘mBamnme peajun3anuio 06pa30BaTe.m,m>1x nporpamMmm
®I'BOY BO «CeBepo-OceTnHcknii rocyiapcTBeHHblid yHuBepcuTer uMmenn Kocra
JleBanoBu4a Xeraryposa»
Ne | HaumenoBanue | Ilpunagnex- | Anpec | Cemenust | Ne moroBopa Ha Cpok Kon-so | Xapakrepuc
Ne DJICKTPOHHOI'O HOCTb caiita 0 1IpaBoO- npaBo ,Z[eﬁCTBHﬂ TOYCK THKa
pecypca obmagaren | ucmoib3. OBC 3aKITO- nmoctymna/ JIOCTyTa
e YEHHOTO T0J1b30Ba
JI0roBopa Tenen
1 3BC Croponnas | hitp:/ 000 TloroBop 12.09.2014r.- | 7000 To IP-
"YHuBepcHTET WWW, «Hexc- Ne 135-06/14 11.09.2015 r. azapecy
c-Kasi biblioc | Memua» | or 12.09.2014 1. Be3mnMUTHBI
6ubIHOTEKA lub.ru Horosop Ne 12.09.2015 r.- 7000 i
Online" 167-08/15 11.03.2016 1.

or 12.09.2015 1.
Horosop Ne 58- | 12.03.2016.r.- 7000
02/16 11.09.2016.r.

ot 09.03.2016 1.
Horosop Ne 12.09.2016 .- 7000

202-08/16 11.03.2017 r.
ot 24 08.2016 1.
Horosop Ne 12.03.2017r. - 7000
069-02/17 11.03.2018r.
0t113.03.2017
Horosop Ne 12.09.2017- 7000
184-08/17 11.02.03.2018.
ot 04.09.2017
Horosop Ne 16.04.2018r.- 7000
056-02/18 16.10.2018r.
oT 25.05.2018
Horosop Ne 7000

163-10/18 17.10.2018r.-
o1 30.10.2018 31.12.2018

Horosop Ne 21- | 01.01.2019r.- 7000
02/2019 30.06.2019r.
or 14.02.2019
Horosop Ne75- | 01.07.2019T.- 7000
06/19 31.12.2019r.

OT 08.07.2019
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10. MaTepuaJIbHO-TeXHHYECKOE OCHAIIIEHNE TUCIHIJIMHBI:

KomnbroTepHslil kinace, 1octyn k cetd HTepHeT (BO BpeMsi CaMOCTOSITEIbHON paboThl), OPrTEXHUKA,
asieKTpoHHast 0a3a maHHbIX OuOmmoreku COI'Y, JIeKUIMOHHBIE ayIUTOPHH, KAaOWHET, OCHAIECHHBIN

MHTEPAKTUBHOU JOCKOH, MPOEKTOPOM, XUMHUECKas JabopaTopusl.

Y4yeOHble ayIuTOpPUH AJA TPOBeleHHs 3aHATHI JEeKIMOHHOTO THMA,
CEMHMHAPCKOro THIIA, TPYHNNOBBIX W HWHAUBUAYAJIbHBIX KOHCy.]'IbTaIII/Ifl,
TEeKyliero KOHTPOJIA u l'lpOMe)RyTO'{HOi/i aTTecranmu, a TaKKe
CaMOCTOSITEJIbHOH PaGoThl 00Y4YaIOIIMXCHA: TPEToAaBaTeIbCKUN CTOIN, CTYI,
CTOJIBI ¥ CTYJIBA JJIs 00ydaromuxcs, kadeapa, KiaccHast JocKa.

Ob6opynoBanue: MyJIbTHMEAUHHBIA KOMIUIEKC (IIPOGKTOpP, 9KpaH), HOYTOYK,
KOJIOHKHU C IMPOrpaMMHBIM 06€CHe‘leHI/IeM, BBIXOAOM B CCTh I/IHTepHeT " JOCTYIIOM B
3IIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarenbHyto cpeay COI'Y

ITporpammuoe obecnieucane Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; nemoHCTpalliOHHbIE U Y4eOHO-
HarJIsIHbIE TTOCOOUS (BHICOTIPE3CHTALIHS).

Poccuiickas  Deneparus,

362025, Pecnybnuka
CeBepnas  Ocetus  —
Ananus,

ropoJ BianukaBkas,
ynuna BaryTtuna, nom 44-
46,

yueOHbIli KOpmyc Ne 7,
ayn. Ne 411

JlaGopaTopusi O0umeid, ¢pusnyeckoii U KOVIOMIHON XHUMHMHU JJIsl NPOBEJCHUS

3aHATHH CEMHHAPCKOr0 THNA, JAa0OPATOPHBIX 3aHATHH, KYpPCOBOIo
NPOEKTUPOBAHUSl  (BBINOJHEHUS] KYPCOBBIX  PpadoT), TIpyNHoBbIX U
HHIMBUAYAJIBHBIX KOHCYJbTAIMI, a TakKiKe CaMOCTOSITeJbHOH pPadoThI
o0yuarouuxces:

MPENoaaBaTENbCKUN CTO, CTYJ, CTOJBI M CTYJbS U1l 00y4atoLIuXcsl, 1a00paTopHbIe
CTOJIBI, KJIacCHast JOCKA.

Ob6opynoBanue: MynbTUMEIUIHBIH TPOEKTOp ¢ d3KpaHOM (MyNbTUMETUIAHBIN
npoektop OPTOMA projector DX32, ¢ HOTOJIOYHBIM KpeIUIeHHeM U Ha0. Kabeneit —
1 mrr. Kommerotep 1/komi. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knaBuat — 1T, ¢ mporpaMMHBIM 00€CTIedeHUEM, BBIXOJIOM B ceTh MIHTepHeT
U IOCTYTIOM B 3JIEKTPOHHYIO HHPOPMAIMOHHO-00pa3oBaTensHyto cpeany COI'Y
[Iporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cucrema TectupoBanusi Sunrav WEB
Class (beccpounoe I10O); Ilporpammuoe o0ecrieueHue s PEIAKTHUPOBAHUS
xumuueckux gopmyn Isis Draw (Beccpounoe I10); Koncynprant miroc; Cucrema
MOKMCKa TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIUIaruat BY3y»; [Iporpamma mns 5BM
«bank  BompocoB ans  KoHTpona 3HaHuiy; I'apant; Cisco  Webex;
JeMOHCTPALMOHHBIE U y4eOHO-HAITIAHbIE TOCOOUS (BUACONPE3CHTALIVS).
Brermsokaoit mkad- 1 mr. Monomep M-510 crangaprasii — 2 mt. Komopumerp KOK-
2MII — 1 mr. Kamopumerp KJI-5 — lmt. Pedpaxtomerp UPD 454B-2M ¢
nmonaceetkoit — 1 mr. [onspumerp kpyrosoit CM3 — 1 mr. Kormykromerp MAPK-
603/1 — 1 mr. Becwr mabopatopusie CAS MW120 — 1 mwr. Becbl naboparopHbie
npennsuonHsle ET-30011 — 1 wt. Ananusatop «3Okenept-001» — 1 mT. TepmocTar
HUBER — 1 mr. pH-metp «ArnoH-4100» - 1 mT. pH-MeTp-MuummBonsT™MeTp pH-
150 MU- 1 mt. Becbt AND HL- 1 mt. Becbt WT-250- 1 mit. MarHuTHas Memianka
[13-6110- 1. bans BopsHas- 1 mr. Mukpockon «Mup 2»- 1 wt. pH-metp pH-340
— 1 wrt. Henrpudyra OITH -3- 1 mr.

Poccuiickas ®eaepanus,
362025, PecnyGmnika
CeBepnas  Ocertus
Anmanus,

ropoa Brnanukaskas,
ynuia BatytuHa,
nom  44-46,
kopmyc Ne 7,
ayn. Ne 615

y4IeOHBIN

JIaﬁopaToplm: KOMIIBIOTEPHBIC KJIACCHI AJH MPOBCACHUS TEKYHIET0 KOHTPOJIA
u HpOMe)KyTO‘[HOﬁ arreCTaluu, a TaKkKe CaMOCTOSITEJILHOM paﬁOTbl
o0yvyarouuxces:
HpeHO,Z[aBaTeJ'IBCKI/Iﬁ CTOJI, CTYyJ, CTOJIbBI U CTYJibA IJId O6y‘laIOIJ_II/IXC$I, Kaq)e;[pa,
KJIaCCHasl JOCKa.
O6opynoBanne: KoMIBIOTEpHI UISI KOMIBIOTEPHOTO KJacca B KOMIUICKTE - C

Poccuiickas Deneparus,
362025, Pecny6nika
CeBepnas  Ocertus
Ananus,

ropoj Bnagukaskas,
ynuma Batyruna, nom 44-
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MPOrpaMMHBIM  OOECIIEYCHHUEM, BBIXOJIOM B CceTh HHTEpHET W JOCTYIIOM B
JNIEKTPOHHYIO HH(OpPMaIMOHHO-00pa3oBaTenbHyo cpexy COI'Y; wncTouHMKH
OecniepeboitHoro muranus, Ippon, kommyrarop aas kiacca D-Link DGS-10240,
UHTepaKTUBHAs gocka 78°(1702070/15112/11344/2+ nmpoexrop Beno MX503.
[Iporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cucrema TectupoBanms Sunrav WEB
Class (beccpounoe IIO); IIporpammHoe obOecrneueHre IS PETAKTUPOBAHUS
xumuueckux Gopmyn Isis Draw (beccpounoe I10); Koncynprant miroc; Cucrema
MOKMCKa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTuIUlaruatr BY3»; Ilporpamma nns 9BM
«bank  BompocoB mIs  KoHTpois  3HaHmi»; [apant; Cisco  Webex;
JEMOHCTPAIMOHHBIE W y4eOHO-HATITHBIE TOCOONS (BHICOTTPE3CHTAITHS).

46, yueOHsbIi kopmyc Ne 7,
ayn. Ne 614

BHﬁJ’[HOTeKa, B TOM YHCJI€ YNTAJLHBIN 3aJ1: CTOJBI U CTYJIbA IJIs 06y‘IaIOHII/IXC$I,
KOMIIBIOTEPBI B KOMIUICKTC - C MNpPOIrpaMMHBIM O6CCH€‘I€HI/ICM, BBIXOJAOM B CETh
HHTepHET M JOCTYNIOM B AJIEKTPOHHYIO WH(GOPMAITMOHHO-00pPa30BaTEIbHYIO0 CpENy
cory

[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynprant miroc; apant; Cisco Webex;
OBC"VYuuepcurerckas 6ubnmoreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant cTyaenta»  http://www.studentlibrary.ru

3BC «lOpaitr» www.biblio-online.ru

Poccuiickas ®enepanus,

362025, Pecmybnmka
CeBepnas  Ocetus  —
Ananus,

ropoa Brnanukaskas,

yIina
Leperenw/Barytuna, nom
16/19, y4deOHBIN KOpITyC
Ne 6

Pa3paborunk:

Yuropnna T.M., xaHaunaT XUMHYECKMX HayK, JOLEHT Kadenpsl opraHudeckoid xumuu Cesepo-

OcetuHckoro rocyaapctBeHHoro yHupepcutrera umeHu Kocra JleBanoBuua Xeraryposa (®I'BOY BO

«COI'Y»).

[IporpamMma oobpeHa Ha 3aceaHuu Kadeapbl OPraHudecKol XUMHUH
oT «8» ampens 2022 r., mpoTokoin Ne 8.
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