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IIporpamma coctaBieHa B COOTBETCTBUM C DenepalbHBIM TOCyIapCTBEHHBIM 00pa30BaTENbHBIM
crangaptoM mno HampasiaeHuto 04.03.01 Xumus (ypoBeHb OakajaBpuaTa), yTBEP)KICHHBIM INPHKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 urons 2017 roma Ne671; npukazom
MunHCcTEpCTBa HayKH U BhIcIIero oOpazoBanus Poccuiickoii @epepannn ot 26 Hos0ps 2020 r. Ne 1456
(3apeructpupoBan MunuctepctBoM roctuiun Poccuiickoit ®@enepanun 27 mas 2021 r., Ne 63650) «O
BHECEHUU W3MEHEHHIl B (enepanabHble TOCYIapCTBEHHBbIE OO0pa30BaTeIbHbIE CTAHAAPTHI BBICIIETO
oOpazoBaHMsi»,  yd4eOHBIM IUJIJAaHOM TIOATOTOBKM OakanmaBpa 1o HampaieHuto 04.03.01 Xwumwus,
yTBepxkaeHHBIM YueHbIM coBeToM PI'BOY BO «COI'Y» npotokon Ne 9, ot 28.03.2024 r.

CocraButelnb: K.X.H., foueHt IlaneBa A.T.

Pabouas npoepamma oucyuniunvl npuHama 6 cocmage 0CHOBHOU NPOPECCUOHANLHOU 00PA308AMENbHOT
npozpammul peutenuem yuenozo cogema (npomoxon Ne 9 om 28.03.2024 2.).



1. CTpykTypa, u 0011asi TPYA0EMKOCTh JUCIUNIMHBI.
OO11ast TPYI0EMKOCTh JUCIUILIAHBI COCTaBisieT 13 3aueTHbIe eauHuUIlbl (468 dacos).

Ounas hopma 00yueHUS
Kypc 3
Cemectp 5,6
Jlexuuun 108
[pakTuueckue (ceMuHapcKue) 18
3aHATHS
JlabopaTopHble 3aHATHUS 216
KouTpoins 72
HTOro ayiuTOPHBIX 3aHSITHH 342
CamocrosiTenpHas pabora 54
Kypcosas pabora 5
SK3aMEH 5,6
3auer -
OOniee KOJUYECTBO YaCOB 468

2. lleiu ocBOeHMSI TUCHUNIHHBI
B cootBerctBum ¢ ®DemepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENBHBIM CTaHIAPTOM IO
HampaBlieHuto noAarotoBku (cnenuanbHoctu) 04.03.01 Xumus u ypoBHIO BbICHIETO 00pa3oBaHUS
0akanaspuat (®I'OC 3++), yrBepikaeHHOMY nprkazoM MuHoOpHayku Poccun ot 17 utonst 2017 roma Ne
671,

®I'OC BO - OakanaBpuar mno HampaieHuto noarotoBku 04.03.01 Xwumws, yTBEpKIEHHOM

npukazoM MuHuctepcTBa oopazoBanus u Hayku PD ot 17 utons 2017 r. Ne 671 (3apeructpupoBan

MunuctepctBom toctuiuun P® 2 asrycra 2017 r., peructpaunonHslii Ne47644), ¢ u3aMeHEHUsIMH,

BHECEHHBIMU MPHKAa30M MUHHCTEPCTBA HAyKU U BbIciiero oopazoBanusi PO ot § despans 2021 r.

Ne83 (3apeructpupoBan MunucrepctBoM toctuimn PO 12 mapra 2021 r., perucrpanrOHHBIHI

Ne62739):

Ledb M3y4YeHUs Kypca (QU3MYECKOW XHMHM — JaTh CTYAEHTY 3HaHUS OCHOB XUMHYECKON
TEPMOJUHAMUKH, AJIEKTPOXUMHUHU, XUMHUECKON KUHETHUKE U KaTanu3a, (Da30BBIX PaBHOBECHH, KOTOpHIE
CIly’)KaT TOJIOTOBKE CTyAE€HTa K Oyayuied mnpodeccnoHalbHOM NesATeNbHOCTH B 00JAacTAX: HAy4HO-
HCCIIEIOBATENbCKOM, TEXHOJIOTUYECKON U MIE1arOrH4eCcKOou.

3amaga kypca — (OpPMHUPOBAHHE TBOPYECKH paOOTAIOUIMX CHEUAIUCTOB C Pa3BUTHIM

Hay4YHBIM MBILIUIEHHEM, OO0JaJalolMX HEeOOXOAMMBIM 3amacoM 3HaHUH B oOsacTu olmed u

HEOPraHMYECKON XMMHH, CIIOCOOHBIX MCIIOJIb30BAaTh TEOPETUUECKNE 3HAHUS IIPU PELICHUH MPAKTUUECKUX

3a/1a4, MPOSIBISISL MPU STOM CAMOCTOATEIbHOCTh, WHUIIMATHBY, a TAaKXK€ B HEOOXOAMMBIX CIydasx —
YMEHHE Yy4acTBOBATh B IPUHSTUU KOJUIEKTUBHBIX PELLIEHUH, BHIOMpas Haubosee ONTUMalIbHbIE U3 HUX.

W3yueHune NaHHOM TUCHMILIMHBI CIYKUT HOJATOTOBKOHM CTyleHTa K Oymyuiel mpodeccuoHaaIbHON

NEeSATETPHOCTH B O0OJAcTAX —  HAYYHO-HMCCIEAOBATENILCKOM W TEAaroruyecko  COIJIaCHO
npodeccnoHaNbHBIM CTaHAApTaM:
1. IIpodeccnonanbubiii crangaprt 01.001 "Ilemgaror (megparoruveckasi 1esiTeJbHOCTh B

chepe [OIIKOIBHOIO, HA4YaJIbHOIO 001IEro, OCHOBHOIO 00Iero, cpexHero oouero
o0pa3oBaHusi) (BocnmuTaTe/lb, Y4UTe/db)'", YTBEPXKICHHBIM NpukazoM MuHHUCTEpCTBa Tpyda U
counanbHON 3amuThl Poccuiickoit @eneparnuu ot 18 oktsa0ps 2013r. N 544H (3apeructpupoBaH
MunucrepctBoM toctunuu Poccuiickoit @enepamun 6 aexadps 2013 r., peructpanvoHHbI N
30550), ¢ u3MeHeHHUAMH, BHECEHHBIMH MpHKa3zaMu MUHHCTEPCTBA TPyAa U COLUAIBHON 3alUTHI
Poccuiickoit ®@enepauuu ot 251exabpst 2014 r. N 11158 (3apeructpupoBaH MUHHCTEPCTBOM
toctuiuu Poccuiickoit @enepaunu 19 ¢espans 2015 r., peructpanumonnsii N 36091) u ot 5
asrycra 2016 r. N 422u (3apeructpupoBad MunuctepcTBoM roctunu Poccuiickoit @eneparun 23
asrycra 2016 r., peructpanuonnsiii N 43326),



2. Ipodeccuonanbupiii crangapt 01.003 «Ilexaror AONMOJHHUTEIBLHOr0 00pa3oBaHMS
AeTeil M B3POCJbIX», YTBEPXKACHHBIM NpHUKa3oM MHHHUCTEpCTBA TpyZa U COLMAIBHOM 3alUATHI
Poccuiickoit @enepanu ot 8 ceHTsaops 2015 1. Ne 613H (3apeructpupoBaH MHUHHCTEPCTBOM
toctuiuu Poccuiickoit @enepanuu 24 centsiops 2015 r., peructpanuonnsiit Ne 38994);
3. IIpodeccnonanbHbIii CTaHJAAPT 26.006 «Cneuunaanct o pa3padoTke
HAHOCTPYKTYPHUPOBAHHBLIX KOMIIO3MIIMOHHBIX MATEPHUAJOBY», YTBEPXKIACHHBIM MPUKA30M
MuHucTepcTBa TpyJa M conuanbHoi 3anmmuThl Poccuiickoit @denepamnuu ot 8 ceHTsaOps 2015 1. Neo
6041 (3apeructpupoBad MuHHCTEpCTBOM FocTulinu Poccuiickoii @eneparuu 23 centsops 2015 r.,
peructpanoHHbIi Ne 38984).
4, 40.011 ITpodeccuonanbubiil cTaHAAPT «CHeNMAINCT M0 HAYYHO-UCCIEA0BATEIbCKAM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTKam», YTBEPKJICHHbIN NpuKkazoM MHUHHUCTEpCTBa Tpyaa
U coruanbHOM 3anmuThl Poccuiickoit deaepanuu ot 4 mapta 2014 r. Ne 1211 (3apeructpupoBaH
MunuctepctBoM toctunin Poccuiickoit ®enepanuu 21 mapra 2014 r., peructpauloHHbId Ne
31692).
3amaya OTUCHUIUIMHBI — (DOPMHpPOBAHUE TBOPYECKH PaOOTAIONIMX CHEIHAIMCTOB C Pa3BUTHIM
HAy4YHBIM MBIIIJICHUEM, 00JaaroluX HEOOXOAMMBIM 3alacoM 3HAHWKM B 00JacTH (U3NYECKOW XUMHH,
CIIOCOOHBIX WCIIOIh30BaTh TCOPETHUCCKHUE 3HAHWS NPHU PEHICHUH MPAKTUYCCKUX 3a7ad, MPOSIBIISS TPH
3TOM CaMOCTOSTEIbHOCTh, MHHUIIMATUBY, a Tak)K€ B HEOOXOJUMBIX CIy4asX — YMEHHE y4acTBOBAaTh B
MPUHATHHA KOJUIGKTUBHBIX PEIICHUH, BRIOUPAst HAN0OJIee ONTUMAIIBHBIC U3 HUX.

3. Mecto aucuumiannsl B ctpykrype OIIOII 6akanaBpuara

Juctumumaa «®u3udeckass XUMES» OTHOCUTCS K ydeOHbIM auctuiuimaaM OOsi3aTeIbHON 4acTh
bioka 1 ocHOBHO# mpodeccuoHanbHON 00pa3oBaTenbHO# nmporpammsel (manee — OIIOIT) HampaBieHus
MOJITOTOBKH «XUMHUs», KBaIM(puKaius (cTernens) — 6akanasp - b1.0.21.

Nzydyenne mucuumnunbl «DPusznueckas Xumus» Oa3upyeTcs Ha aKTyaldu3alud MEKIUCIHUILTHHAPHBIX
sHanuit  «llemaroruku», «llcuxomorunm», «Oxonorum», «dusukuy, «HeopraHudyeckoil XuMum»,
«/lononHUTENbHBIE TTIaBBl XUMHUW», «AHAIUTUYECKOU XUMHUN», «Oprannueckod xumun», «BBenenue B
cnenuagbHOCThY, «Maremarukuy, «uopmMaTuku» u JIPyrux AUCHUIUIUH €CTECTBEHHO—HAY4YHOTO,
o01IenpoeCCHOHATBHOTO U COLUATBbHO—KOHOMUYECKOT0 TPODUIIS.

['maBHOM cocTaBisIOMIEd pealu3alui  MEXIUCIUIUIMHAPHBIX CBSI3€H  SBISIETCA  aKkmyaniuzayus, B
pe3ynbTaTe KOTOPOil MPOUCXOIUT YCTAaHOBJICHHUE accolMalnii (00beAMHEHNE, CBSA3h) MEKIY YCIOBHIMH U
TpeOOBAHUSMU MEKIUCIUTIITIMHAPHON 334U U paHee N3YYCHHBIM YU€OHBIM MaTEPHAJIOM.

TpeboBaHus K BXOAHBIM 3HAHUSM O0yUaIOIINXCS:

Hnst  ocBOeHHMS  JTaHHOW  JUCHUIUIMHBI ~ HEOOXOJMMO  BIAJCHHUE  MNpPeABAPUTEIbLHBIMH
KOMIETEHI[USIMU, TIPUOOPETCHHBIMU B PE3YJIbTATE OCBOCHHS MPEAIIECTBYIOMNUX JUCHUIUIMH y4eOHOTO
IJIaHa MOAroToBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranuueckas xumus» - YK-1;
VK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; IIK-1; «Anamutndeckas xumus» - YK-1;
VK-2; VK-4; YK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Marematuka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Mudopmartuka» - YK-1, «duszuka» - YK-1; OIIK-3; OIIK-4, «Oprannyeckast XUMH -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; IIK-4; I[IK-5; OIIK-6; OIIK-3; OIIK-5, «®u3udeckas XuMus»
- YK-1, YK-2, YK-4, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OTIK-5, OIIK-6, TTIK-5):

YK-1. CriocobeH ocyIiecTBIATh MOUCK, KPUTUYECKUH aHAIM3 U CUHTE3 MH(POpMAIUU, IPUMEHATh
CUCTEMHBIN MOJX0/1 JUIsl pELIEHUs TOCTaBICHHBIX 3a/1ay;

YK-2. CnocobeH ompeneisTh Kpyr 3aJad B paMKax TIIOCTaBJICHHOW IIeJIM ¥ BBIOWPATh
ONTUMAJIFHBIE CIIOCOOBI MX PEIIeHHUs, UCXOAS U3 IEHCTBYIOIINUX MPABOBBIX HOPM, UMEIOIINXCS PECYPCOB U
OTpaHUYECHUH;

YK-6. - cmocobeH ynpaBisTh CBOUM BPEMEHEM, BEICTPAUBATh U PEATM30BBIBATH TPACKTOPHUIO
CaMOpa3BUTHUS Ha OCHOBE MPHUHIUIIOB 00pa30BaHus B TeueHue Beeit xu3uu (YK-6);

YK-8. CriocobeH co3aaBaTh W MOAJAEPKUBATH OE30MACHBIE YCIOBHS KU3HEACSITEILHOCTH, B TOM
YHUCJIe PYU BOSHUKHOBEHUH YPE3BBIYAHBIX CUTYyAIUH;

OIIK-1 CrnocobeHn  aHamu3upoBaTh M UHTEPIPETHPOBATH  PE3YIbTATHl  XUMHYECKHUX
AKCTIEPUMEHTOB, HaOIIOIEHUI U U3MEPEHUI;



OIIK-2 CnocobeH NpoBOAWTH C COOJIOJCHHEM HOPM TEXHUKHA OE30MaCHOCTH XHWMHYECKUH
HKCHEPUMEHT, BKIIOYas CHUHTE3, aHalU3, W3Y4YE€HUE CTPYKTYPbl U CBOMCTB BEIIECTB M MaTE€pHAaJIOB,
HCCIIeIOBaHKE MPOIIECCOB C UX yYaCTHEM;

OIIK-3 CrocobeH MpUMEHSATh pacuyeTHO-TEOPETHUECKUE METOBI Il M3yUYCHUsI CBOMCTB BEIIECTB
Y TIPOIIECCOB C UX YYaCTHUEM C UCIIOJIb30BAHUEM COBPEMEHHOM BBIYUCIUTEIHHON TEXHUKH;

OIIK-4 Cnoco0OeH muaHUpPOBaTh pabOTBl XWMHUYECKOH HampaBIeHHOCTH, 0O0pabaThiBaTh U
MHTEPIPETUPOBATH NOTYyYEHHBIEC PE3YIbTAThl C UCIOJIB30BAHNEM TEOPETHUECKUX 3HAHUM U MPAKTUYECKUX
HAaBBIKOB PEIICHUSI MATEMAaTHUECKUX U (PU3UUECKUX 3a]a4;

OIIK-5 CnocobeH ncnonb30BaTh CYIIECTBYIOIIKME MPOrPaMMHBIE MPOAYKTHl U UH(DOPMAIMOHHBIE
0a3pl TaHHBIX JUISI pelIeHHs 3a1a4 NpoeCcCHOHATBHON JIEATEIbHOCTH C YYETOM OCHOBHBIX TpeOOBaHUit
MH()OPMAIMOHHON 0E30MaCHOCTH;

OIIK-6 CriocoGeH mpeAcTaBisITh pe3yabTaThl CBOCH pabOThl B YCTHOM M NMUCBMEHHOW (Gopme B
COOTBETCTBHH C HOPMAaMU U MPaBHJIAMH, IPUHATHIMH B TPO(HECCHOHATEHOM COOOIIECTBE;

IIK-1 CriocobeH BbIOMpaTh M KCIIOJIb30BATh TEXHUYECKUE CPEACTBA W METOJbl MCHBITAHUN st
peILIeHHsI HCCIIEeI0BATENbCKHIX 33a/]a4 XUMHUECKOM HAIlPaBICHHOCTH, ITOCTABJICHHBIX CHEIHAINCTOM Ooiee
BBICOKOH KBaJU(UKaALIUU

IMK-2. CrnocobeH OCyIIECTBIIATh KOHTPOJb KAaueCTBAa CHIPhS, KOMIIOHEHTOB W BBIITYCKaeMOM
MPOIYKIIMH XUMUYECKOTO Ha3HAYEHU S, POBOIUTH MACTIOPTU3AINIO TOBAPHOU MPOAYKIIMH

IIK-5 CrnocoGeH ncnoiap30BaTh COBPEMEHHBIE HYKCHEPUMEHTAIBHBIE METOJBI Il yCTAaHOBJICHHUS
CTPYKTYpPHI U UCCIIEIOBAaHUS PEAKIIMOHHOM CITIOCOOHOCTH BEIIECTB MO PYKOBOJCTBOM CIIeI[ManucTa 6osee
BBICOKOW KBaJIN(DUKAIIHH.

Jlns ocBoeHUs JaHHOW y4eOHOW AUCHUILIMHBI CTYACHT JOJIKEeH

3HaTh:

- IOHATHS U 3aKOHBI XHMHUH, U3y4aeMble B KypcaX HEOPraHMUECKOM, OpraHu4ecKoi U XUMHUU;

- KJacChl OpPraHWYECKHMX ¢ HEOPTaHWYECKUX COCAMHEHUH, METOABl WX TMOJIy4CHHS |
3aKOHOMEPHOCTH B UI3MEHEHUH XUMHUYECKHX CBOMCTB BEIIECTB.

Ymern:

- MOJIH30BATHCS 0a30 NaHHBIX [0 TEPMOAUHAMUYECKUM, CTPYKTYPHBIM U (DU3HUECKUM CBOHCTBAM
BEIIIECTB MPH BBHIOJHEHUN PACYETHBIX 3a/1a4;

- OIICHUBATh BO3MOXKHOCTb MTPOTEKAHUSI XUMUUYECKOI peakiuu.

Baanern.

- METOJaMH MPOCTEHUIIMX XUMHUYECKHUX PpacueToB C HCIOJb30BaHUEM pa3IUYHBIX CIHOCOOOB
BBIPQ)KEHUSI KOHIIGHTPAIMM PACTBOPA, KOHCTAHT XMMHUYECKOTO PAaBHOBECHS M CKOPOCTH XUMHUYECKOM
peaxuuu;

- OCHOBHBIMH CITOCOOAMU TIPOBEICHHS U ONMCAHHSI XUMUYECKOTO SKCIIEPHIMEHTA.

JlaHHas JAUCHMIUIMHA HMEET JIOTHYECKYI0 M COJep’KaTeIbHO-METOJANYECKYI0 B3aUMOCBSA3b C
MOCTEeTYIOMUMH  TUCIHUIUIMHAMA W TPAKTHKH Y4eOHOTO IUIaHa, Uil KOTOPBIX OCBOCHHE JTaHHOM
JUCLUIUIMHBI HEO0X0IMMO KaK MPEeIIeCTBYIOIIEee, 8 MMEHHO:

Crtpoenue BemecTna

dusnyecKue METOo bl CCIIETOBAHMS

Komnmonanas xumus

BeicokoMounekynsapHble COeTMHEHUS

XuMHUYECKasi TEXHOIOTHs

[IpakTka TO TONYyYEeHUI0 TPO(PECCHOHATBHBIX YMEHHH M oOmbiTa NpPoQecCHOHATHHON
nesTenbHOCTH (B T. 4. [lenaroruueckas mpakTHka).

JuctunimHa (U3NYECKOW XUMHH JIOJDKHA TMO3HAKOMHUTH CTYACHTa C BHYTPEHHEW JIOTHKOM
XUMAYECKOH Haykd, (DakTHYeCKHMM MarepuaioM mo ¢u3udecko xumun. CTYACHT IODKEH OCBOUTH
OCHOBHBIE 3aKOHOMEPHOCTH, ONPEEISIONINE CBOMCTBA CUCTEM, U HAa 3TOW OCHOBE M3YUHUTh (PaKTHUECKUIL
MaTepHall M0 XUMHUYECKOW TEPMOIMHAMUKE, JIEKTPOXMMHU, XUMHUECKOW KUHeTHKe. IMEeHHO mosToMy
Kypc (HU3MYECKOM XHMHU BKJIIOYAET OOIIMPHOE TEOPETHYECKOE BBEAECHHE, B KOTOPOM B IIEPBOM
NPUONMKEHUN PACCMAaTPHUBAIOTCS OCHOBHBIE COBPEMEHHBIE OONIEXWMHYECKHUE BO33PEHUS, TEOPHH,
3aKOHBI.



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

(opMupyeMbIe B pe3yJabTare 0cBOeHHs AucHuIuinnbl), 51.0.21

Hucnunmuna «@u3nyeckas XMMUs» OTHOCUTCS K 6a3oBoi yactu biioka 1. Jlucturniauael (MOTyIN)

y4eOHOI0 IIaHa MOATOTOBKM OakaiaBpoB 1o HampasieHuto 04.03.01 Xumus, uMeeT HHACKC B y4eOHOM

miage 51.0.21.

YHuBepcaJibHbIe KOMIIETEHIIMN BHITYCKHUKOB ¥ WHAUKATOPBI X AoctmxkeHus (YK)

Karteropus
(rpynma)
YHHBepCAIbHBIX
KOMIeTeHIInii

Kox n HaumeHoBaHue
YHHBepCaIbHOM
komuneTrenun (YK)

Koa n HauMeHOBaHNEe HHAUKATOPA T0CTHKEHUS
YHHBeEpPCAJIbHOU KOMIETEeHIIUN

CucreMHoe u
KPUTHYECKOE
MBILLIEHUE

YK-1. Cnocoben
OCYIIECTBIIAT IIOHCK,
KPUTHUYCCKUIN aHAIN3 U CHHTE3
UHQOPMAIIH, IIPUMEHSTh
CUCTEMHBI  mogxon i
pelIeHusI OCTABICHHBIX 337124

Bb-YK-1.1. Ananmsupyer 3a7iaqy, BEIIETSSA ee 0a30BbIe
COCTaBIISIONINE;

Bb-YK-1.2. Onpenensier, UHTEpOPETHPYET U PAHKUAPYET
nH(pOpMaIHIo, TpeOyeMyIo sl peIeHHS TOCTaBICHHON
3a7a4i;

YK-1.3. OcymiecTBisieT HOUCK HHGDOPMALIUH IS
peIeHus MOCTAaBICHHOM 33/1a4M 110 PAa3IHYHBIM THIIAM
3aIpOCOB;

YK-1.4. Ilpn 06paboTke uHpOpMALUU OTINIACT (HAKTHI
OT MHEHHH, HHTEePIPETaInii, OIICHOK, (OPMHUPYET
COOCTBEHHBIC MHEHUS U CYXK/ICHHS, apTYMEHTHPYET CBOH
BbIBOALI M TOUKY 3PCHUA, B TOM YHCJIC C IPUMCHCHUCM
¢$uI10cOPCKOro MOHITUIHHOTO armnapara.

YK-1.5. PaccmaTpuBaet u mpenjiaracT BO3MOXKHEIE
BapHaHThbI pCHICHUA MOCTaBICHHON 3aJa4du, OIICHUBas UX
JIOCTOWHCTBA ¥ HEIOCTATKU

YK-2. CnocobeH ompeneisTh

YK-2.1. Onpenensietr Kpyr 3a/1a4 B paMKax IMOCTaBICHHON
IeITH, ONPENIEIISICT CBSI3H MEX /Ty HUMHU

YK-2.2. TIpennaraet crnocoObl pelieHHs MOCTaBICHHBIX
3aj71a4u ¥ 0’KU/IaeMbIe Pe3yIbTaThl; OICHUBAET
NPE/TOKEHHBIE CITOCOOBI ¢ TOUKHU 3PEHHUS] COOTBETCTBUS

TEUCHHE BCCH JKU3HU

Kpyr 3agad B  paMKax | IeJId MPOeKTa
PaspaGorka i MOCTaBJICHHON LEIH u | YK-2.3. [InanupyeT peain3aiyio 3aa4 B 30He CBOCH
eaJII)I/ISElHI/IH BBIOHPAThH ONTUMAJIbHBIE | OTBETCTBEHHOCTH C Y4E€TOM MMEIOLINXCS PECYPCOB U
E 0CKTOR CHOCOOBI MX PEIEHHs, UCXOs | OrpaHUYEHHH, IeHCTBYIOIUX IPAaBOBBIX HOPM
P u3 jgedcTByromux mpaBoBbiX | YK-2.4 BrinoiHseT 3a/1a4u B 30He CBOCH
HOPM, HMEIOILINXCSI PECYPCOB | OTBETCTBEHHOCTH B COOTBETCTBHU C 3aIUIAHUPOBAHHBIMHU
Y OrpaHUYECHUIN pe3yibTaTaMy M TOYKaMH KOHTPOJISL, IPH HE0OXO0IUMOCTH
KOPPEKTHUPYET CIOCOOBI peleH s 3a1a4
YK-2.5. IlpencraBinsier pe3ysibTaThl IPOEKTa, Ipearaet
BO3MOXXHOCTH MX HCIIOJIb30BAHUS W/WIIN
COBEpPIIICHCTBOBAHUS
YK-6.1. Mcrionbs3yeT HHCTPYMEHTHI U METO/IbI
yIpaBJieHHsI BpEMEHEM TPU BHITIOJTHEHUH KOHKPETHBIX
VK6, C 6 3aja4, MPOEKTOB, P JOCTHKECHUH ITOCTABICHHBIX LEJIeH;
~0. LTOCOOCH  YHPABIMATE | w62 Onpenenser mpHOPUTETH COOCTBEHHOI
Camoopranuzaiusi | CBOUM BpEMEHEM,
JIeSITeTbHOCTH, TNYHOCTHOTO Pa3BUTHUS U
Y caMOpa3BUTHE (B | BBICTpaMBaTh "
npodeccnoHaIbHOTO pocTa
TOM YHCIIE peann30BbIBaTh  TPAEKTOPHIO
YK-6.3. OuenuBaet TpeOOBaHHS PHIHKA TPYAa U
310poBBECOEpe- CaMOpa3BUTHSI Ha  OCHOBE 5
KeHHe) NpWHIMIOB  OGpasoBamms p | NPS/VIOKEHNS 00pasOBATENbHbIX yCIYT MU

BEICTpaUBaHUS TPACKTOPUH COOCTBEHHOTO
npodecCHOHAILHOTO pocTa

YK-6.4. Ctpour npodeCcCHOHANBHYIO Kapbepy U
OTIpEICIISET CTPATETHIO MPO(PECCHOHATLHOTO Pa3BUTHS




be3zonacHocTth
JKU3HEIEATEND-
HOCTH

VK-8. Crioco0eH co3aaBarh

u TOJIJICP’KUBATh B
IMOBCETHCBHOM JKU3HH U B
po(heCcCHOHATILHOM
JIEATEIbHOCTH 0Oe30MacHbIC
YCIIOBUS
JKU3HEIEITEIbHOCTH JUISt
COXPaHCHHUS HPHPOTHOM
cpenpl, obecrieueHust
YCTOHYHBOTO pa3BHUTHS

oOuiecTBa, B TOM 4HCIIE IIPU
yrpo3e U BO3HHUKHOBEHHH
YpE3BbIYAHBIX CUTYallMH U
BOEHHBIX KOH(JIMKTOB.

YK-8.1. Ananuzupyet GaxTopbl BPEIHOTO BIUSHUS
3IIEMEHTOB Cpeabl OOMTaHMS (TEXHUYECKUX CPEICTB,
TEXHOJIOTHYECKHX MPOIECCOB, MATEPUAIIOB, 31aHUI U
COOpY>KEHHH, MPUPOJHBIX M COLUAIBHBIX SBJICHUH)
YK-8.2. UnentudurmpyeT omacHble u BpeaHble (HaKTophl
B paMKax OCYIIECTBIISIEMON IESATEITbHOCTH

Bb-YK-8.3. BrusBnsier mpo6iemMsl, CBsI3aHHBIE C
HapyIIEHUSIMHI TeXHUKN 0€30MacHOCTH Ha paboyeM
MecTe; peIaraeT MepOIPHATHSX 110 MPET0TBPAIIECHHIO
YpE3BbIYAWHBIX CUTyaL[Ui

YK-8.4. PazpsicHsieT npaBuia MoBeIeHHUs Py
BO3HUKHOBCHUH YPE3BBIYANHBIX CUTYAIHH TIPHPOIHOTO U
TEXHOT€HHOTO TIPOUCXOXKIICHUS; OKAa3bIBACT MEPBYIO
MOMOII[b, OIUCBHIBAET CIIOCOOBI y4acTHs B
BOCCTAHOBHUTEIBHBIX MEPOIPHATHIX

OomenpogeccuoHalbHble KOMIETEHIIUM BHINYCKHUKOB U HHANKATOPSHI uX aoctuskenus (OIIK)

Kareropus (rpynmna)
o0mme

Koa u HamMeHOBaHHe
oo1e

Koa u HauMeHoOBaHMe HHAUKATOPA JOCTHKEHHS
o0menpodgeccuoHAIBLHON KOMIIETEHUIMHT

NPOo(PeCCHOHAIBHBIX | NPO¢eCcCHOHAILHOMI
KOMIIeTEeHIN i KOMIIETEHITHH
OIIK-1. Criocoben OIIK-1.1. Cucrematu3upyer U aHaJU3UPYeT Pe3yTbTaThl
aHAIIM3UPOBATH U XUMHYECKHUX IKCIIEPIMEHTOB, HAOIIO/ICHUH, N3MEPEHNUH,
UHTEPIPETUPOBATH a TaKXKe Pe3yJbTaThl pACYCTOB CBOMCTB BEIIECTB U
pe3yIabTaThl XUMUYIECKUX MaTepuaIoB
SKCIEPHUMEHTOB, OIIK-1.2. [Ipemnaraer HHTEPIPETAILINIO PE3YIHTATOB
HaOJIIOJICHUI U U3MEPEHUN | COOCTBEHHBIX SKCIIEPUMEHTOB U PACYCTHO-
TEOPETUYECKUX PA0OT C UCIOIh30BAaHUEM TEOPETHUCCKUX
OCHOB TPaJUIMOHHBIX W HOBBIX Pa3I€TIOB XUMHH
OIIK-1.3. ®opmynupyeT 3aKII0YSHHS ¥ BEIBOJBI TIO
pe3yibTaTaM aHalu3a JTUTEPATYPHBIX TaHHBIX,
CcOOCTBEHHBIX SKCIIEPIMEHTAIBHBIX U PACYETHO-
TEOPETHIECKUX pabOT XUMHUIECKOHN HAIIPABIEHHOCTH
OIIK-2. Criocoben OIIK-2.1. PaboTaer ¢ XUMHYECKAMHU BEIIECTBAMHU C
MIPOBOJMTH C COOIIOJIEHNEM | COOIIOICHUEM HOPM TEXHHUKH O€30TIaCHOCTH
OO0e- HOPM TE€XHUKHU OIIK-2.2. [IpoBoaUT CHHTE3 BEUIECTB U MAaTEPUAIOB
poheCcCHOHAIbHBIC 0€30MacCHOCTH XUMUYECKHI | pa3HOHN MPUPOJBI C UCIIOIL30BAHHEM UMEIOIIMXCS
HABBIKU AKCIIEPUMEHT, BKITFOYAs METOJTUK
CHHTE3, aHAJIU3, U3yUYCHUE OIIK-2.3. [IpoBoauT CTaHIAPTHBIC OTIEPAIINH IS
CTPYKTYPBI U CBOHCTB OTIpeICNICHUS] XUMUIECKOT0o 1 ()a30BOro COCTaBa BEIIECTB
BEIIECTB U MaTEPUAJIOB, ¥ MaTepHaJIOB HA MX OCHOBE
uccinenosanne mporeccos ¢ | OIIK-2.4. [IpoBoauT uccieaoBaHusi CBOWCTB BEIIECTB U
UX YYaCTHEM MaTepHaJIOB C UCIIOJIE30BAHIEM CEPUMHOTO HAYIHOTO
000pyI0BaHUs
OIIK-3. CriocoOen OIIK-3.1. [IpumeHseT TeOpeTHIeCcKue 1
MIPUMEHSATH PACYETHO- MOTyIMITUPUYECKUE MOJISITH TPHU PEIICHUH 3a7a4
TEOPETHUECKUE METOMIBI XUMUYIECKON HAPaBIEHHOCTH
JUISI I3yYEHUS CBOWCTB OIIK-3.2. Vcnonp3yeT CTaHIapPTHOE IIPOrPaMMHOE
BEIIECTB U MPOIECCOB C MX | 0OecreveHue Mpyu perieHny 3a1a9 XUMUIEeCKOH
Y9aCTHEM C HaIpaBJICHHOCTH
HCTIOTH30BAHUEM
COBPEMEHHOU
BBIYHCIIUTEILHONW TEXHUKU
®dusuko- OIIK-4. Criocoben OIIK-4.1. Ucnonp3yeT Oa30BbIe 3HAHUS B 00J1ACTH
MaTeMaTudecKas u IJIAHUPOBATh PaOOTHI MaTeMaTHKH U (U3UKH [IPH IIAHUPOBAHUU PadOT
KOMITBIOTEpHAS XUMHYECKON XMMHYECKOM HAIIPaBIEHHOCTH




TPaMOTHOCTb MPH HaIpaBJIE€HHOCTH, OIIK-4.2. O6pabaTbIBaeT AaHHBIE C UCIIOIB30BAHUEM

pelIeHny 3a1a4 o0OpabaTsIBaTh U CTaHJaPTHBIX CIIOCOOOB aMMPOKCUMAIINN YACIEHHBIX

npoeccHoHaTbHOMN HWHTEPIIPETUPOBATH XapaKTePUCTHK

JIeATEILHOCTH nosryueHHbIe pe3ynbTathl ¢ | OIK-4.3. UHTepnpeTupyer pe3ynbTaThl XAMHUUSCKUX
HCTIONTb30BaHUEM HaAOIIOIEHUH C UCTIONh30BaHNEM (PU3NIECKUX 3aKOHOB U
TEOPETUUYECKUX 3HAHUN U MpeICTaBICHUI

MPaKTUYECKUX HABBIKOB
PEIICHUS MaTeMaTUIeCKUX
1 HU3UIECKUX 3a/ad.

OIIK-5. Crocoben OIIK-5.1. Ucnons3yet coBpemeHHbIe | T-TeXHOIOTHH MTpH
MIOHUMATh TPUHITUIIBI cOope, aHaym3e, 00pabOTKE U MPEACTABICHUH

paboTHl COBPEMEHHBIX nH()OpPMAITIN XUMHIECKOTO TTPO(HIIS

nH(POPMAITHOHHBIX OIIK-5.2. Cobmogaer HOpMbI HHGOPMAITHOHHOM
TEXHOJIOTHI U 0€30MacHOCTH B MPOQPECCUOHATLHON JACSITeILHOCTH

HCTIONB30BaTh UX IS
pelieHus 3a1a9
npodeccuoHambHON
JICSITETIBHOCTH.

OIIK-6 Criocoben OIIK-6.1. [IpencraBnsier pe3ynbTaThl pabOTHI B BHJIE
MPE/ICTABIATE PE3YJIBTaThl | OTYETA 110 CTAHAAPTHOM (hOpMe Ha PYCCKOM SI3bIKE

CBOEH paboTHI B yCTHOHU H OIIK-6-2. [TpeacrasisieT ”HPOPMALIUIO XUMHUYECKOTO
MUCbMEHHOH GopmMe B COJIepKaHus ¢ y4eToM TpeOoBaHuid Oubmorpaduaeckon

IIpencrasienne
COOTBETCTBHHU C HOPMaMHU U | KYJIBTYPBI
pe3yIbTaToB
HPO(ECCHOHATHHOM npaBuwiamu, npuHaTeiME B | OIIK-6.3. [Ipencrapnser pe3ynbTathl paboThI B BHIE
,I[SHTQIILHOCTI/I npodeccroHalIbHOM TE3UCOB JI0KJIaJa Ha PYCCKOM U aHTIIMICKOM SI3BIKE B
cooO1ecTse. COOTBETCTBHHU C HOPMaMH M IPaBHJIaAMH, IPHHATHIMH B

XUMHAYECKOM CO00IIeCTBE
OIIK-6.4. ['0TOBUT NpE3EHTALIUIO 110 TeMe PadOThI U
IPE/ICTABIISIET €€ HA PYCCKOM M aHTIIMHCKOM SI3bIKaX

B pe3ynbrate nu3yuyenus yueOHONU aAucuUIUIMHbl «Pu3ndeckas XUMHUs» CTYIEHTbI TOJKHBIL:
B kareropuu " YHusepcajibHble KOMIIETEHIINH BbITYCKHHUKOB''
YK-1
3HaTB: METOIBl KPUTHUYECKOIO AaHAIM3a M OLIEHKHM COBPEMEHHBIX HAy4YHBIX JOCTH)KEHUN; METOJbI
KPUTHUYECKOIO aHAJIN3a; OCHOBHBIE IIPUHLIUIIBI KPUTUYECKOTO aHAIM3A.
YMeTb: MoiydyaTh HOBbIE 3HaHMS Ha OCHOBE aHAlIM3a, CUHTE3a WM Jp.; cOOMpPATh JAaHHbBIE MO CIO0KHBIM
Hay4YHBIM Mpo0IeMaM, OTHOCSIIUMCS K TPOPECCHOHATBHON 001aCTH; OCYILECTBIIATh MOUCK MH(OpMAIH
U PEIICHNUI Ha OCHOBE ACHCTBUM, SKCIIEPUMEHTA U ONBITA.
Buagerns: uccienoBaHueM IpoOiaeMbl IPOPECCHOHATBHON MEATEIBHOCTH C INPHUMEHEHUEM aHaJIN3a;
CHUHTE3a W JPYTUX METOJOB HHTEJUIEKTYalbHOW JESTEIbHOCTH; BBISIBICEHHEM HAy4yHBIX MpoOJieM H
HCIOJIb30BAaHNUEM aJIEKBaTHBIX METOJOB JUISl UX PELICHUS; JEMOHCTPUPOBAHUEM OLIEHOUYHBIX CYXIECHUH B
peleHny MpobIeMHBIX TPOPECCHOHATBHBIX CUTYaIUH.

YK-2

3HaTh: MCTOABI MTPCACTABJICHUA U ONNMCAHUA PEIYJILTATOB HpOCKTHOﬁ ACATCIIBHOCTU,; METO/Ibl, KPUTCPHUU
U mapaMETpbl OHLCHKHW PE3YJIbTATOB BBIIIOJIHCHUA IIPOCKTA, IMPHUHOUIILI, MCETOAblI U Tpe6OBaHI/I$[,
MperbsBIsieMble K TPOEKTHOM paboTe.

YMeTb: 00OCHOBBIBaTH MPAKTUYECKYI0 M TEOPETHUECKYIO 3HAUYUMOCTh MOJYYEHHBIX pE3yJIbTaTOB;
NPOBEPATh U AHAJTU3UPOBATH IPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3UPOBATh Pa3BUTHE IPOLECCOB B
MIPOEKTHOM MpodecCHOHANBbHOM 007acTH; BBIIBUTaTh MHHOBAIIMOHHBIE UJIEU U HECTAaHIAPTHBIE OIXO0/bI K
uX pfalr3alvi B NOEIAX pCallM3allki IIPOCKTA, AHAJIMU3UPOBATH IMPOCKTHYIO JOKYMCHTAIUIO,
PaCCUUThIBATh KAYECCTBECHHBIC U KOJIMYCCTBECHHBIC PE3YJILTAThI, CDOKH BBIITOJTHCHHA HpOGKTHOﬁ pa6OTI)I.
Baagerh: ynpaBieHHEM NpOEKTaMH B OOJIACTH, COOTBETCTBYIOIIEH MPO(GECCHOHATBHON NeSTEIbHOCTH;
pacripesielieHueM 3aJaHuid U MOOYXJAEHUEM JPYruxX K JOCTHKEHUIO IIeliel; yrnpaBieHHueM pa3paboTKOM
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TEXHUYECKOTO 3aJaHMsl IMPOEKTa, YINPaBIECHUEM pealu3aluud MNpo(UIbHOM MPOEKTHOH paboThI;
yIpaBJIEHUEM IIpolecca OOCYKACHUS U JOpadOTKM MPOEKTa; y4acTHEM B pa3padOTKe TEXHHUUYECKOTO
3aJJaHus [IPOEKTA, Pa3pabOTKOM MPOTpaMMbl peaT3alluy MPOeKTa B MpodhecCHoHaIbHOMN.

YK-4

3HATh: KOMIIBIOTEpHBIE TEXHOJOTUM U UHGOPMAIMOHHYIO HH(PPACTPYKTYpy B OpraHu3aluy;
KOMMYHHKAIIUU B MpodeccuoHanbHOM 3THKe; (aKTOpbl YIy4ylIeHHs KOMMYHUKAIlMM B OpraHU3alllH,
KOMMYHHUKAI[HOHHBIE ~ TEXHOJOTMM B  MPO(QECCHOHATBHOM  B3aWMOJICHCTBHU;  XapaKTEPUCTUKH
KOMMYHHUKAIIHOHHBIX TIOTOKOB; 3HAYeHHE KOMMYHHUKAIMM B MNPO(PECCHOHATBLHOM B3aUMOJICHCTBHH;
METOJIbl  MCCJIEJOBAHHWA KOMMYHUKAaTUBHOIO IIOTEHLMAJa JIMYHOCTU; COBPEMEHHBIE CpEJICTBA
MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH.

YMeTh: co3gaBaTh Ha PYCCKOM M MHOCTPAHHOM $I3bIKE MHCbMEHHBIE TEKCThl HAYYHOI'O M O(PHIMAIBHO-
JIEJIOBOTO CTUJICH pedr Mo MpoQecCHOHANBHBIM BOIPOCAM; UCCIEN0BATh MPOXOKIEHUE HHPOPMAINH 10
YOPaBIEHYECKUM KOMMYHUKALUSM; OINpENeisiTh BHYTPEHHHE KOMMYHHKAIIMM B OpraHU3alluu;
MIPOU3BOJIUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO MPABKYy TEKCTOB HAYYHOTO MU OQHUIMATBHO-AEIOBOTO
CTHJIC peYd Ha PYyCCKOM M HWHOCTPAHHOM S3bIKE; BJIAJETh MPUHUUIAMU (OPMHUPOBAHUS CHCTEMBI
KOMMYHMKAIUH; aHAJIM3UPOBAaTh CUCTEMY KOMMYHUKAIIMOHHBIX CBS3€i B OpraHu3alluu.

Banapers: ocymiecTBIeHHEM YCTHBIMU U TUCbMEHHBIMA KOMMYHHKAIIUSIMU, B TOM YHCIIe HA THOCTPAHHOM
S3bIKE; TPEACTABICHUEM IUJIAHOB U PE3yJIbTaTOB COOCTBEHHOM W KOMAHAHON JI€ATEIbHOCTH C
HCIOJIb30BAaHUEM KOMMYHUKATHUBHBIX TEXHOJOTHH; BIaAeeT TEXHOJOrue moctpoeHust 3(dexkTuBHON
KOMMYHHMKAIIUM B OpraHu3aliy; Mepenadyeil mpodeccuoHanbHo uHbOpManuu B HHGOPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHBIX ~ CETSX;  HCIOJIb30BAaHMEM  COBPEMEHHBIX  CPEICTB  HMH(OPMAIMOHHO-
KOMMYHUKAITMOHHBIX TEXHOJIOTUM.

YK-6

3HaTh: OCOOCHHOCTH MPHUHATUS W pealM3alluid OPraHU3ALMOHHBIX, B TOM YMCJIE YIPaBICHUECKUX
peLleHH; TEeOPEeTHKO-METOI0JIOTHYECKHE OCHOBBI CaMOPA3BUTHSA, CaMOpEalIM3allld, HCII0JIb30BaHUS
TBOPUYECKOI'0 IOTEHIMaIa COOCTBEHHOM 1€ TEIbHOCTH;

OCHOBHBbIE Hay4HbIE€ ULIKOJIbI NICHUXOJIOTMHM M YIPaBJICHUs; IESITEIbHOCTHBIN MOJAXOJ B MCCIEI0BaHUU
JIMYHOCTHOTO Pa3BUTHSI; TEXHOJIIOTHIO U METOJUKY CaMOOLEHKH; TEOPETUYECKHE OCHOBBI aKMEOJIOTHH,
YPOBHU aHaJIN3a ICUXUYECKUX SIBJICHUU.

YMeTh: onpeaensiTh NPUOPUTETHI MPOPECCUOHATIBHON IEATEIBHOCTH U CIIOCOOBI €€ COBEPLICHCTBOBAHMS
Ha OCHOBE CaMOOIIEHKM; pa3pabaThiBaTh, KOHTPOJIUPOBATh, OLEHHBATh M HCCIENOBaTb KOMITOHEHTHI
npoeCCUOHATbHON  AEATENbHOCTH; IUIAHUPOBATh CaMOCTOSATENbHYIO JEATENbHOCTh B  PELICHUU
npodeccnoHaNbHbIX 3aau.

Bnaners: HaBbikamMu  ompeneneHus  A(PQGEKTUBHOrO  HampaBieHWs  JEUCTBUH B olOmactu
PO eCCUOHANBHON JEATETbHOCTH; MPUHATHEM PEIICHU Ha YPOBHE COOCTBEHHOW MPOQPECCHOHAIBHOU
NesITeIbHOCTH; HaBbIKAMU TUIAHMPOBAHUS COOCTBEHHON MPO(eCCHOHATBHOM 1€ TeTbHOCTH.

YK-8

3HaTb: (aKTOphl BPEIHOrO BIUSAHHUA OJIEMEHTOB CpeAbl OOMTaHUS (TEXHUYECKHUX CpEJCTB,
TEXHOJIOTUYECKHX IPOLECCOB, MaTepuajoB, 3JaHUH M COOPYKEHHUH, NPUPOJIHBIX U COLUUAIBHBIX
SIBJIGHUH ); HOpMaTUBHbIE TPEOOBAHUS TEXHUKHU 0€30MaCHOCTH.

YMeTb: WISHTUPUIUPOBATH OMACHBIE U BpeIHbIE (aKTOPhl B paMKax OCYLIECTBISIEMOMN JIE€ATEIbHOCTH;
BBISIBJISATH MPOOJIEMBI, CBSI3aHHBIE C HAPYIIEHUSIMH TEXHUKH O€30MaCHOCTH Ha paboueM MecTe; rpejiaraer
MEpONPUITUSAX MO MPEJOTBPALICHUIO YPE3BbIYAHHBIX CHUTYAllMil; pPEaqnu30BbIBATH HOPMBI TEXHHUKHU
0€30MacHOCTH.

Bnapers: mpaBuiaMu MOBENEHUS MpPU BO3HUKHOBEHUHM YPE3BBIYAMHBIX CHUTYallud MPUPOJHOTO U
TEXHOTEHHOI'O IPOUCXOXKJEHHUS; OKAa3bIBACT IE€PBYIO IIOMOILb, OIMMCHIBAET CIOCOOBI ydacTus B
BOCCTAHOBUTEIBHBIX MEPOTIPHUATHAIX; METOIaMU O€30MacHO# pabOThl B XUMHUYECKOH JTabopaTopuu.



B xareropun "O0menpogeccuoHaJIbHbIC KOMIIETEHIIUH BBIIIyCKHUKOB''
OIIK-1
3HaTh: OCHOBHEIE IIPpUHLMUIIBI, 3aKOHBI, ITOJIOKCHH, METOAOJIOTHUIO N3y4acMbIX XUMHUYCCKUX
JUCLHUIUIMH, TIOHUMAeT OCHOBBI (PU3HMUECKUX 1 (PU3UKO-XUMHUYECKUX METO/I0B UCCJIEAOBaHUS.
YMeTb: CHCTEMaTU3UPOBATh M aHAJIU3UPOBATH PE3yJIbTaTbl XUMHYECKUX HSKCIEPUMEHTOB,
HaOJII0IEHUM, U3MEPEHUH, a TaKkXKe pe3yJIbTaThl pACU€TOB CBOMCTB BEILIECTB U MAaTEPUAJIOB;
HMHTEPIPETUPOBATh PE3YyJIbTaThl COOCTBEHHBIX IKCIEPHUMEHTOB M PACUECTHO-TEOPETHUECKUX PaboT ¢
HCIIOJIBb30BAHUCM TCOPCTUUCCKUX OCHOB TPAAUITUOHHBIX M HOBBIX Pa3ACJIOB XUMHUH.
Baajnerb: HaBbIKAMU COCTABJICHUS 3aKJIIOYEHUN U BBIBOJOB I10 pe3yJibTaTaM aHaJIW3a JIUTEPaTypPHBIX
JAHHBIX, COOCTBEHHBIX OJKCIEPUMEHTAJIBHBIX M PACYETHO-TCOPETHUECKUX padOT XHMHUYECKOi
HaIlpaBJICHHOCTH.

OIIK-2

3HaTh: MpaBWiIa TEXHUKU 0€30MaCHOCTH NpU paboTe B XUMUYECKOH J1ab0paTOPUH; METO/IbI MOTyYSHHS U
HCCIICAOBAHUSA XUMHWUYCCKHUX BCIICCTB U peaKuHﬁ; OCHOBHBIC HpI/IHI_[I/IHBI H IIOAXO0ObI K BBI60py METOHA0OB
aHaJIn3a; OCHOBHBIC (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHUC CBOﬁCTBa BCIICCTB U MaTepI/IaJIOB, I/ICHOJH)ByeMBIX B
1abOpaTOPHBIX M TEXHOJOTMYECKHX YCIOBHSIX, HA OCHOBAaHUU KOTOPBIX (OPMYITUPYIOTCSA MpaBWiIa U
HOPMBI TEXHHKH O€30MaCHOCTH; IpaBHJIa TEXHHK OCE30MaCHOCTH B XHUMHUYECKOH JIabopaTopud M Ha
MTPOM3BO/ICTBE.

YMeTb: TPUMEHSTh 3HAHUS HOPM M TPAaBUI TEXHUKH O€30MAaCHOCTH B J1a0OpaTOPHBIX YCIOBHUSAX;
HJIaHI/II)OBaTI) nu HpOBOI[I/ITB 3KCH€pI/IMeHTaJII>HI>Ie HCCIICA0OBaHUA, HCIIOJIIB30BATh XHMMHUYCCKHUC
CBOfICTBa OCHOBHBIX KJIACCOB HeOpFaHI/I‘IGCKI/IX n OpFaHI/ILIeCKI/IX BCHICCTB U paSJII/I'-IHI)Ie MCETOAbI
HOJIyLICHI/Iﬂ N HUCCIICOOBAHHNS XMMHUUYCCKHUX BCHICCTB H peaKum‘/’I, HpOFHO3I/IpOBaTI> U OILCHUBATH
pe3ysbTaThl AKCIEPUMEHTAa; (OPMYJIHUPOBAThH IpaBuia OE30MacHOr0 OOpalleHUs C XUMUYECKHUMU
BEIIECTBAMU U MaTepUAIAMU C YUYETOM UX (PU3UUECKUX U XUMHUYECKUX CBOMCTB.

Baanerb: HaBbIKaMHU OKa3aHUsS TMEPBOM MOMOIIY; HABBIKAMH XHMHWYECKOTO AKCIIEPUMEHTa B 00JacTH
HeOpFaHI/I‘{eCKHﬁ n OpFaHH‘{CCKOﬁ XUMHHU, CI)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX METOAOB aHaJnu3a, HaBbIKaMH
MpakTUYeCKOW pabOThl Ha COBPEMEHHOM ammaparype Npu MPOBENEHUU SKCIEPUMEHTOB, HOPMaMU
TEXHUKHU 0€30IMacHOCTH.

OIIK-3

3HATB: TCOPETUUYECKNE M ITOIYIMIIMPUYECKUE MOJEIM W UX IPUMEHEHHE NPU PELICHUM 3a]ad
XUMHMYECKOW HAIIPABIEHHOCTH.

¥YMeTh: UCNONB30BaTh CTAaHAAPTHOE MPOrpaMMHOE OOecrnedyeHue MpU PelIeHUN 3aj1ad XUMUYECKOH
HaMNpaBJI€HHOCTH, IIPY MOJATOTOBKE HaYUYHbIX ITyOJIMKALUA U JOKJIAJ0B.

Baagerb: HaBbikamMu pa3paOOTKM  CHEIUAIM3UPOBAHHBIX MpPOrpaMM JUIsl  pelIeHus 3ajad
npodecCUOHANIBHON c(pephl AeATETbHOCTH.

OIIK-4

3HaThb: 6a30Bble 3HAHUS B 00JIACTH MAaTEMaTHKHU U (PU3UKH MIPU TUITAHUPOBAHUU PAOOT XUMUYECKON
HaIIpaBJICHHOCTH.

YMeTh: 00pabaThiBaTh JaHHBIE C UCIIOJIB30BAHUEM CTaHIAPTHBIX CIIOCOOOB alMpOKCUMAIUHN YHCIEHHbIX
XapaKTEPUCTHUK.

Baagerb: MeromaMu HHTEpHpeTalMM pPe3yibTaTOB XUMHYECKMX HAOMIOEHUN C HUCIHOJIb30BaHUEM
(bu3MYECKUX 3aKOHOB U MPECTaBICHUN.

OIIK-5
3HaTh: OCHOBHBIC TEXHHYECCKHE cpeacTtBa KOMIIBKOTCPHBIX CHCTCM; OCHOBBI I/IH(I)OpMaI_II/IOHHO-

KOMMYHHKATHUBHBIX TCXHOHOTHﬁ; OCHOBHBIC TCHACHIHU Pa3BUTUA COBPCMCHHBIX I/IH(pOpMaLII/IOHHBIX
10



TEXHOJIOTUH U OCHOBBI MH(OPMALIMOHHON 0€30M1aCHOCTH; IIPABOBOE PErYIMPOBAHNE B MH(POPMALMOHHOM
cpexe.

YMeTh: HUCNONB30BaTh COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTMH (TEXHOJOTUM OOpabOTKM JaHHBIX,
TEKCTOBOM, TpaMuecKoii, YMCIOBOM NH(POPMALINH, CETEBBIEC U MYJIbTHMEINA TEXHOJIOTHH ).

Baaners: HaBbIKaMU PaOOTHI C KOMIIBIOTEPOM KaK CPEICTBOM YIIpaBJIeHHUs HH(OpMaILHEH.

OIIK-6
3HaTB. OCHOBHBIC TpPEOOBAHMS K MPEICTABICHHUIO PE3YJIBTaTOB paboOT B MpodeccHOHATBHOU cdepe
JEATEIILHOCTH; CTPYKTYpPY HAaydyHOro JOKJana (Ha3BaHWe, OOOCHOBAaHHME aKTYyaJbHOCTH DPaOOTHI, LElb
paboThI, 33/1a4l, COCTOSIHIE BOIPOCA, OCHOBHBIC PE3YJIbTAThI U BHIBOIBI).
YMeThb: WUCMNONB30BaTh CICHUAIM3UPOBAHHOE MPOTPAMMHOE OOCCICUEHHE IPH IPEIACTaBICHUH
pe3ysbTaToB paboThl MPO(HECCHOHATBHOMY COOOIIECTBY; OPOPMUTH OTYET MM HAYYHYIO IMYOJIMKALUIO C
HCII0JIb30BAHUEM HOBBIX HH(POPMAIIHOHHBIX TEXHOJIOTHH.
Baanersb: npueMaMu M3JI0KESHUS HAYYHOTO TEKCTA.

[Ipu OCBOCHHUHU JTaHHOM JUCIUILTHHBI 00YYAIONIMNACS CMOXET MPOJCMOHCTPUPOBATH (YACTHYHO)

crnenytomue o6o6menHse TpyaoBbie pyHkmn (OTD) u Tpynossie pynkuuu (TD):

YpoBeHnnb
Tpynosbie pyHkIUM (noxyposens)
KBaJIM(puKan
ObaacTb U
IIpogeccuon
npodeccuoHa . O000menHbIE
bHOMH AbHbIN TPYyAOBble (PYHKIMHU
CTaHIapT
NeATeTLHOCTH
HaumenoBanue Kon
01 01.001 ITemaror | Ilemarorudueckas Obweneoazoeuue | Al01.6 6
Obpaszosanu | (megaroruyuecka | IesSTEILHOCTD o cKas yHKyus.
e u Hayka (8|1 MPOCKTHPOBAHUIO U Obyuenue
cghepe JIeSITEJIbHOCTh B | peau3aluu
00WKOILHOZO, chepe 00pa30BaTeILHOrO
HAuaIbHO20 JIOTITKOJILHOTO, nporiecca B
obwezo, HAYaIbHOTO 00pa3oBaTeIbHbBIX
OCHOBHO20 obmrero, OpraHu3aIMsIx
obweco, cpedHe2o | OCHOBHOTO JIOITKOJIBHOTO, Bocnumamenvna AJ03
obwezo obrero, HAYaJIBbHOTO  OOWIETO, | 5 deamenvbHocmb 6
obpazosanus, CpeIHero OCHOBHOTO  0OIIIero,
npogeccuonaivh | 00IIEro CpeaHero ob1ero
020 o0bOyuenus, | 0Opa3oBaHUS) oOpa3oBaHuA
npogeccuonanvr | (BOCIIMTATEIND, Passusaowan A/01.6
020 00pA306aHUSA, | YINTEID) OesmensHoCb 6
O0ONOIHUMENbHO20
o6pazosanus) Ilemarornueckas Ileoazocuueckas B/02.6
JIeSITeTIbHOCTh o 0esimenbHOCHb 6
MPOCKTHPOBAHUIO U no peanuzayuu
peanu3anui OCHOBHBIX npocpamm
001e06pazoBaTebLHEI HAYANbLHO2O
X MpOrpaMM 06wezo
00pazosans
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uX pa3paboToK

01.003 [IpenonaBanue o Opeanuzayus A/01.6 6.1
[MpodeccnoHaNbH |TOTOJHUTEIHHBIM OessmenbHOCmu
bIi CTaHIAPT 00111600pa30BaTEeILHBIM yuauuxcs,
«ITemaror porpaMMam HanpasienHou Ha
TOTIOJTHUTEEHOTO oceoeHue
00pazoBaHMs O0ONOTHUMENbHOU
neTel u 0bweobpazosamenvh
B3POCIBIX) ol npocpammbl
26 Xumuueckoe, |26.006 JlaboparopHho - Ananusz coipws, A/02.6 6
XUMUKO- [IpodeccuoHanbH | aHamuTHIECKOE Mamepuanos Ha
mexnonocuueckoe [Pl CTaHIAPT COIIPOBOKIACHUE coomeemcmeue
npouszeo0Ccmeo «Crienuanuct no pa3paboTKu cmanoapmam u
paspaborke HAaHOCTPYKTYpHUPOBAaHH MEeXHUYECKUM
HAHOCTPYKTYPUPO | g1y kOMITO3UITMOHHBIX yenosusim,
BaHHBIX
MaTepHaioB UCNOIb3YEMbIM 6
KOMITO3UIIMOHHBIX
npouzgoocmee, u
MaTEpUAIOBY.
obpabomka
HaumenoBanue
9KCHEPUMEHMATbHBL
BU/IA
o X pe3yibmamos
npodeccuoHan
P N HayuHno-TexHuueckas Cocmasnenue B/06.6 6
bHOU
pa3paboTka u AHATIUMUYECKUX
CATEIILHOCTH:
ﬁ METOJUYECKOE 0030p08, HAYUHBIX
PON3BOACTBO COIIPOBOXJICHUC B omyemoe,
HOBBIX
00JacTH Co3/1aHus nyoauxayus
HAHOCTPYKTYPH | gaHOCTpPYKTYpHPOBAHH pe3ynbmamos
POBaHHBIX BIX KOMITO3UIIMOHHBIX ucenedo8anuil
KOMITO3UIIMOHH MaTeprualioB
BIX MaTCPUAIIOB
40 Ckso3Hvle 8ubl 40.011 [lpoBenenue  Hay4HOA IIposedenue B/01.6 6
npogeccuonanvroii | [IpodecCHOHANIBH [MCCIIEIOBATEILCKUX U NAMeHmHbIX
dessmenvHOCMU BIif CTAHJAPT  |OIBITHO- uccnedosanuii u
«Crienuanmct 1o [KOHCTPYKTOPCKUX onpedenenue
Hay4YHO- [pa3paboToK TPH yapaxmepucmuk
HCCIIeI0BATEIIbCK [UCCIICIOBAHUU npodyKyu (yerye)
UM U OTBITHO- [CAMOCTOSITEIILHBIX TEM
KOHCTPYKTOPCKHUM|
pa3paboTkam»
HaumenoBanue IIposeodenue pabom | B[02.6 6
BUIA no obpabomke u
npoecCHoHaIbH ananu3y Hay4Ho-
oM IeATENLHOCTH: MmexHuYecKol
IIposenenne ungopmayuu u
Hay4qHO- Pe3yIbmamos
HCCTIEN0BATEIID uccnedosanuil
CKHX U
OTIBITHO-
KOHCTPYKTOPCK

I[I/ICI_II/IHJII/IHa «Du3nyecKas XMMHS» SBISCTCS OCHOBOM AJid U3YUCHUA CCTCCTBCHHOHAYYHBIX
JUCHTHUIIIINH «KO.]'I.]'IOI/I)IHaH XUMMU), «DPU3NKO-XUMHUICCKHE METOABI HCCICIOBAHUS), «XuMHudecKas
TCXHOJIOT' U, ((BBICOKOMOJIeKy.H}IpHBIe COCAUHCHU).
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DopMBbI KOHTPOJIA:

- TeKyIIue pyOeXHbIe KOHTPOJIbHBIE (KOMITBIOTEPHBIC TECTOBBIC 3aJaHNUsA);
- peiTHHro-0aIbHas CUCTEMAa KOHTPOJISI 3HAHUI;

- DK3aMeH.
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5. Conep:kanue H y4eOHO-MeTOAMYECKAS] KAPTa TMCIUILTHHBI

5 cemecTp
Ne HaumeroBamie TeM (BOTPOCOB), AynuTtopHble CamocTosiTenpHas JIutepa
TEMBI H3y4aeMbIX 110 JaHHOH JMCLIUILUIMHE SAHATHA, JaCh pabora Typa
1 126 np ConepxaHue Yacst | Dopma KOHTPOJIS [...]
1 Ipeamer, 3amaun u MeToabl Guzndeckoit u xumun. OCHOBHBIC 3 6 2 3aBHCHMOCTB TEIUIOBBIX 1 IncemenHbIe [1-7],10,
TEPMHHBI M TIOHATUS TEPMOJUHAMHKH. [IpeIMeT U METOIbI > (heKToB OT TeMIEPATYpEI. ?OMamHHe) 3aflaHHi ié % 14,
KOHCITEKT ,
TepMonnHaMuku. [lepBoe Havaao TepmoanHamMuku. OopMyIHpoOBKH ToAroToBKa 10 TeMe
MEpBOTO 3aKOHa (Havyana) TepMOAMHAMUKH. BHYTpeHHsIsI SHEpTUs 1 JKcTIeprMenTa. Pemmene
ee cBoiicTBa. TeruoTa u paboTta kKak (OpMBI IIepejaun YHEPTHH. 3a/1a4 U3 3a71a9HAKA
Pabota pacmmpenus uaeaabHOTO ra3a MpH Pa3IuyHbIX IPOIeccax.
OHTanbnus. 3aBUCUMOCTD SHTAJIBIIHU OT TEMIICPATYPHI.
TemmoeMKoCTh U ee 3aBUCHMOCTh OT TEMIIEPaTyPHL.
2 3akoH ['ecca u ero cinencreus. Ypasuenue Kupxroda. Crangapraoe | 4 7 - TennoemkocTs (M300apHa, 1 Komnoksuym, 1,4,5,6,
COCTOSIHME BEILECTBA U CTAHIAPTHBIC SHTAIBIHNHU (TECIUIOBBIC H30X0pHas). TIMCbMCHHBIC 10,11, 14,
) 6 JIOMalllH1e 3amanus | 16
3¢ (dekThl) peakiyii. IHTAIBITUU 00pa30BaHUs U SHTAIILIHH ToAroToBKa 1Mo TeMe (KoHCITEKT),
Cropanusi. 3aBHCUMOCTB TEIIOBOTO 3((eKTa XUMUIECKON PeaKIiu JKcrieprMenTa. Pemmente pedepar
oT TeMrepaTypsl. YpaBHenne Kupxroda. 3HaueHne mepBoro 3aKoHa 3a71a4 U3 3a71a9HHKA
TEPMOJIMHAMUKH JIJIsl U3YUSHHS TIPOIIECCOB B JKUBBIX CUCTEMAX.
3 Bropoe nHavano tepmomuHaMukud. DOPMYITUPOBKH BTOPOro 3aKkoHa | 3 6 2 3akon Kupxroga. Ypasuennst | 1 IuceMeHHbIC 1,256,
(Hayana) TEPMOIMHAMHUKH. ODHTPONUs M ee CBoiicTBa. Pacuer 13006apE1, H30XOPHI. ?OMamHHe) safatHi 14 10, 12,
KOHCIICKT
W3MEHEHUS DSHTPONUHM B PA3IUYHBIX PAaBHOBECHBIX IPOIIECCAX. S —
OHTpoOnUsl B HEPABHOBECHBIX Mporieccax. AOCOIIOTHOE 3HAYECHHE
SHTPOIHUH U €€ BBIYMCIICHUE U3 ONBITHBIX JaHHBIX.
4 Tpernii 3akoH TepMoguHAMUKH (TIocTynat [Inanka, Teopema 4 7 2 Crarucriaeckuii xapakrep 1| 1 TncemenHbIe 1,3 4,5
Hepscra). CtaTucTHYECKHiA XapaKTep BTOPOro 3aKOHA 3aKOHa TCPMOIHHAMHKH. fomaumme  safamud | 6,11, 13
@ Pewenne 3anay u3 (KOHCIIEKT)
tepmonuHamuku. Popmyia ——
Bonbumana.
5 TepMonuHaMudeckue mNOTEHNUANb. OHeprusi ['mb6ca um sHeprus | 3 6 - Cnepncrsust 3akona ecca. 1 [Mucrmennbie 1,6,8,10,
Tenbmronbia. PyHaMeHTanbHbIE ypaBHeHHs [u66ca. OCHOBHBIE Pacuer sneprin chasy. J(IOMaL”“”e) sajaHuA ﬁ 6 17
KOHCIIEKT , 16,
TepMonuHaMuieckue GyHkuumu: osHeprusi [ 1/166cav U DHeprus ToAroToBKa 10 TeMe
Ienbmronbua. AHanmu3 (GyHAaMEHTABHBIX YPaBHEHUI IS SHEPTUH SKCTepuMenTa. Pemenne
I'ub6ca u osHeprum ['empmroneiia. Pacder w3MeHeHW JHeEpPruu 3a/1a49 U3 3a1a9HAKA
I'm66ca u osHeprum [enpbMronbplia NMpH NPOTEKAHWH Pa3IHYHBIX
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MPOIIECCOB.

6 Xapakrepuctnyeckue ¢GyHknuu. OOIMe YCIOBUS paBHOBECHS, Tepmopunamugeckue Komnoksuym, 1,6,8, 10,
BBIDOKCHHBIC 4epe3 xapaktepuctuueckne QyHkuun. Kpurepuu TOTCHLHATIEL TIHCHMCHHBIC [11-17]
XHUMUYECKUI IIOTCHIIMAJI JOMalllTHUueC 3alaHus
CaMOMPOH3BOIBHOO MPOTEKAHMS MPOLECCA 1 XapAKTEPHCTHHECKHE WICATBHBIX 1 PEaTBHbIX (xoHCHEKT),
byukimu. TepMOAHHAMUYCCKHE TTIOTEHIIMAIIBI, HX CBA3b C MOJIE3HOM cHCTeM. pedepar
paboroii. CranmaptHble SHeprum | mb0Oca 00pa3oBaHHS BEIIECTB. IoAroToBKa 110 TeMe
Ypasuenus ['m606ca-I"enbMrosibiia 1 UX BEIBO/I. dKcriepuMenTa. Pemenue
3aa4 U3 3aJa4YHHUKa
7 3akoH JEeHCTBYIONMX Macc. KoHCTaHTa XMMHYECKOTO PaBHOBECHS W Hanpasnenue nporexanus Iucemennsie 1,6, 8, 10,
CrocoObl €€  BBIPAKCHUS. YPaBHEHUS HM30TEPMbl XUMHYECKOM Tpoueccos 1 Aomaume  sajamus | 11,14, 16
6 I 1 11 B TEPMOJUHAMUYECKHE (KOHCTIEKT)
peakiun, u300apel, u3oxopbl. [Ipuanun Jle — [larense — BpayHa, YCHOBHA PABHOBECHS.
CMEIIIEHHST XHMUYIECKOTO PABHOBECHS. Y PABHCHHE COCTOSIHUSL. Peirrenyie 3a/1a4 U3 3a1a9HAKA
8 WneanbHpie kuAKHEe pacTBOpbl. CBs3b MEXKIYy AaKTUBHOCTHIO H TepmonmHamuka Komnoxsmym 125,38,
KOHIleHTpared.  3akoHsl  KoHoBasoBa.  Bumsl  pacTBOpOB. XMMHUYECKOTO PaBHOBECH. HMCHEMEHHBIC 10,11, 15
P 3 r 3 P YpaBHEHHE H30TEPMBI JIOMAIITHUE 3aaHAS
aCTBOPMMOCTh Ta30B B JKHIKOCTSX. 3akoH ['eHpu. 3akoH Payis. XHMHHECKOT peaKIIH, (xoHCHEKT),
Peasnbnbie pacTBopsl. KoadduiimeHTs akTHBHOCTH. Pemenue 3anay. pedepar
9 ,
INEPBASI PYBEXHAS ATTECTALUS (KOMIIBIOTEPHBIU TECT)
TepMoIUHAMHKA XMMHUYECKOTO PaBHOBECHS. YpPaBHEHHE H30TEPMBI W nieanbHbie xukne [TucemenHbie
XAMHYECKOH peakiu. YpaBHEHHE H30XOPbI U U300aphl. YpaBHEHHE PacTBOPEL. J(IOMa‘“””e) Sa/1anmA
o KOHCIICKT
Knaysuyca-KnaneiipoHna. ToAroToBKa 10 TeMe
3akon [I'enpu, Paynsa. Peanpubie pacTtBopbl. CpenHsii HOHHAS sKcrepuMenTa. Pemenne
AKTUBHOCTb M CPEHUN MOHHBIA KO3()(HUIMEHT akTHBHOCTH. VloHHas 327104 U3 3a7aYHAKA.
cuiia pactBopa. 103 IeKTPOTUTHI.
10 OTHOCUTENbHOE  TMOHKKEHUE  JaBICHHUS  Mapa, IOHIKCHHE PeanbHple pacTBOpPHI. 3aKOH ITuceMeHHbBIE [1 - 8],
TEeMIEpaTypbl 3aMEp3aHUsl W MOBBIMICHHS TEMIIEPATypPhl KHIICHUS, Tenpu, Payms. ’(IOMaHJH“e) Sa/Ianms 1(7) 11,15,
KOHCIICKT

ocmoc. Kpumomerpus m 20ymmoMerpus. B3auMoCBsI3b  MEXITY
OCMOTHYECKUMH CBOWMCTBaMH pacTBOpoB. OCMOTHUYECKHE CBOWMCTBA
pa30aBICHHBIX PACTBOPOB JJICKTPOIIUTOB.

HOI[I‘OTOBKa 110 TEMC
JKCIIEPUMEHTA. Pemrenue
3aJla4 U3 3aJa4YHuKa

15




10 OTHOCHTENIbHOE  TIOHIDKEHHE  JaBIICHWS  Tapa,  ITOHIKCHHE KommrarusHbie cBOHCTBA Komnoxsrym 1,3,9,11,
TeMIeparypsl 3aMep3aHus W IOBBIIMICHHS TEMIEPATypbl KHICHUS, PacTBOPOB SMEKTPOJIHTOB. [THCBMCHHBIC 12,
K 6 B JIOMAaIIHHE 3aganus | 14
ocmoc. Kpuomerpus n  s0ymuomerpus. Bsanmmocsash  Mexay ToAroToBKa Mo TeMe (KoHCITEKT),
OCMOTHYECKHMH CBOWCTBAMHU pacTBOpPOB. OCMOTHYECKHE CBOWCTBa JKcTIeprMenTa. Pemmene pedepar
p3.36aBJ'IeHHLIX PpacTBOPOB SJIEKTPOJIUTOB. 3a/1a4 U3 3ala4HUKA
11 [MonsaTus 0 mNapuMaIbHBIX MOJIBHBIX BEIMYMHAX M METOJAX HUX [Tpumenenue Teopuu Jebas- Konnoxenym 1, 3,56,
OmpeIeTICHHSI. VYpaBHeHHE I'n66ca-/lrorema. Pacmesopoi XIOKKeILA AT pACICTa [IHCEMCHHDIC 11,12, 14,
"u . (I) ‘b 0 CPEIHEro HOHHOTO JIOMAIITHHE 3amanus | 15
INEKMPOIUMNO8. 30TOHMYECKUH  KoduumenT. CHOBHBIC KoO(HUIHEHTa AKTHBHOCTH (xoHCTEKT),
MOJIOKEHUST TEOPUH DIIEKTPOTUTHYECKON aucconranuu AppeHuyca. (TIepBOe, BTOPOE 1 TPEThe pedepar
Koncranra muccornumarnmu cnaboro AIEeKTPOJUTa. AKTUBHOCTh H NPUGITHKEHHS ).
KO3 (UIIUEHT aKTUBHOCTH dJIEeKTpoimTa W woHa. Teopus JleGas- Pemenne sanay u3
YHHUKA.
Xiokkens (6e3 BBIBOA). JanatHmia
12 VY aenbHas 3JIEKTPOITPOBOJIHOCTD U €€ 3aBUCUMOCTh OT KOHIICHTPAIUH Konnykromerpuueckoe IIncpmennbie [1-9] 12,
s cnabblX M CWIBHBIX  OJIEKTPOJHMTOB.  DKBHBAJICHTHAS THTPOBAHHE I Cro fomaumue  sajamud | 13,
3 K [IPUMEHEHHE B IPaKTHKE. (KOHCIEKT) 16
AIEKTPOTPOBOTHOCT. 3akoH Konbpaylia He3aBHCHMOTO JBIKEHUS TTOArOTOBKa [0 TeMe
HWOHOB. 9KCIICPUMEHTA.
KoHnaykromMeTpuieckoe TUTPOBAHUE M €TI0 NIPUMEHEHHE B MPAKTHKE. Pemtenve 3anau u3
OnexTpoxuMudeckas sueiika. [lepeHoc MOHOB M 4Hcia epeHoca. 3ajautuka.
13 ONeKTpOoaHbIE TIPOIIECCHI. DNEKTPOABIKYIIINE CHUIBI. PaBHOBECHEIE JIEKTPOHbIC InucbmeHHble 1,3,7,12,
DnexkrpoxuMudeckuii morenrman. CKadok MOTEHIMANa Ha TPaHHIE TpoLecehl n AOMAIIHHIC sajanns | 14,
3IIEKTPOABUKYIINE CUIIBIL. (KOHCIIEKT) 15

MeTaui-pactBop. KontaktHelil 1 nuddy3nonnslii noreHnuaiz. Cxema
W TpaBWiIa 3allUCH DJIEKTPOXMMHUYECKOW Ienu (rajJbBaHUYEeCKOTO
JJIEMEHTA).

Onexrpoasmwkyime cuibl (J1C).

DJeKTpoAHbIe TOTEHUUANBL. YpaBHeHHe HepHeTa Al 3eKTpOoAHOrO
notenrmana u IJIC mernu. [Ipasuna pacuera I/IC menu ¢ mMOMOIIBIO
AJIEKTPOIHBIX TTOTEHIHAJIOB.

TepmoanHaMuka raapBaHMYECKOro dieMeHTa. OmnpeneneHue c
momoripio Metoga OJIC osHranmenuu (TemioBoro addekra) u
SHTPOIUU XMMUYECKOH peaKIuy.

TepMonnHamuka
raJbBaHUYECKOTO SJIEMEHTA.
CBs3b KOHCTaHTHI
pasHoBecust ¢ D/IC.

IToaroroska mo Teme
JKcTiepuMenTa. Perenne
3a/1a4 U3 3a1a4HUKa
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14 IMpaBuno a3 T'ub6ca. Ilpumenenue mnpaBwiaa (a3 kK paszdopy | 4 Da3soBBIC COCTOSHH, 1 Komnoxemym 4, 8, 10,
JMArpaMM COCTOSTHHS OJHOKOMITOHEHTHBIX CUCTEM. paBHOBeCHA. Jlnarpamme! TTHCHMCHHEIC 11,12,13
COCTOSIHHA BOJBI ITIPU JOMAaIITHHUE 3aJaHus
JluarpaMmbl COCTOSIHMSI BOJBI, Cepbl M yriepoaa. Jlmarpamwmel BBICOKHX JABIICHIAX. (KoHCITEKT).
COCTOSIHMSI BOJbI TPH BBICOKMX JaBicHUsX. CraOWibHBIE H PeleHue 3a/1a4 13 3aJa9HIKa
MeTacTaOMIbHBIE COCTOSHUSL.
15 PaBHOBecHsI KHMAKOCTh — Map B JBYXKOMIIOHEHTHBIX CHCTEMax. | 3 MaBnenne u coctas mapa Hax | 1 Komnoxsrym 4, 8, 10,
Metonx  (DU3MKO-XMMHYECKOTO aHaiu3a. JlmarpaMMbl  COCTaB- CMECBIO B3AUMHO . [IHCEMCHHDIC 11,12,13
o HEPACTBOPUMBIX JKUIKOCTCU. JOMAIITHHUE 3adaHusA
cBoiictBo.  [IpMHIMIBI ~ HEOPEPBIBHOCTM M COOTBETCTBHSA TleperonKa ¢ BOZTHbIM (KoHCITEKT).
(H.C.Kypnaxos). TapoM.
HeorpanmueHHO  pacTBOpUMBIE Opyr B JApyre O KHAKOCTH. Pemenue 3ana4 us
Brluucnenwe pmaBieHHA M COCTaBa Mapa HaJ HUACAIbHBIMU safautuka
pacTBOpamu.
[epBerii 3akon ['n66ca-Konosanoa. JuarpaMmMel od1iiee AaBIeHHE —
COCTaB, TEMIIepaTypa KHIIEHHUSI — COCTaB, COCTaB pacTBOpa — COCTAB
napa Jyisi uiaealibHbIX pacTBOPOB. [IpaBuiio phryara.
[Neperonka (pektudukanys). A3e0TPOIHBIC PACTBOPHI.
16 Bropoit 3akon I'mub66ca-Konosamoma. Ileperonka pactBopoB c | 2 CHcTeMBI ¢ XHUMUYECKUMU 2 IIncemennble 4, 8, 10,
MHHHUMYMOM M MakCUMyMOM TeMIIepaTypbl KumneHus. OrpaHudeHHas COCHMHCHHIAMH, JIOMAIITHAC 3a/aHHA 11,12,13
< IUIABAIIUMUCSA KOHIPYIHTHO (KOHCTIEKT)
B3QUMHas PACTBOPUMOCTb IKHKOCTEH. JaBienue HACILICHHOrO 1 MHKOHT pYSHTHO.
mapa B CHCTEMax C OTPaHMYCHHOW pPAaCTBOPHMOCTHIO IKHIKOCTEH.
CoctaB mapa. lI3MeHeHMe XapakTepa IuarpaMMbl COCTOSHHUS B Permenue 3a/1a4 13 33/1a9HHKa
3aBUCHMOCTH OT BHEIIHHUX YCJIOBHH (JaBJICHUS, TEMIIEPATYPHI).
BTOPASI PYBEXKHASI ATTECTAIIASI (KOMITBIOTEPHBIM TECT)
Hroro |54 108 [18 | |18 |
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6 cemecTp

Ne FHaumeHoBanHe TeM (BOTPOCOB), AynuropHsle CamocrosiTenbHast Dopma KOHTPOJISI Jlurepa
TEMBI N3y4a€MBIX I10 HaHHOﬁ JUCHHUATIIINHE SAHATHA, T4CH pa60Ta Typa
hEY np ConeprxaHue Yacsl [...]

1 ®dopmanpHas KHHETHKAa IIPOCTHIX  HEOOPAaTHMBIX 6 - Mertozst 2 Kosnoxsuym, [1-7] 10,
peakuuid. [IpeaMeT U OCHOBHbBIE TOHATHUS XUMHUYECKON OTpeIeNeHusI [IMChbMEHHBIC JOMAIIHNUE 3a/laHuUs] ié i% 14,
KuHeTUKH.  McTuHHas ® CpeoHsAs  CKOPOCTb CKOPOCTH, KOHCTAHThI pedrepar '
XUMHYECKON peakluu, CKOPOCTb IO OTAEIBHOMY CKOPOCTH, MOPS/IKa
pearenty. (OCOOCHHOCTH OIpENENICHHS CKOPOCTH peakiun, SHEprus
XUMHUYECKOM peakiuii, MpOTEeKaroeil B TIOTOKE. AKTUBAIHH.

@DakTOpbl, BIMAIOIIAE HA CKOPOCTH XHMHUYECKON Pemenne sanaq.
peaknuu.

Kunernueckue KpuBble U KMHETHYECKHE ypaBHEHUS.

OKCTepUMeHTaIbHOE ompezeneHne CKOpPOCTH

XUMHYECKOI peaxiuu (rpaduaeckuit "

AHATUTUYECKUHA METOJIBI).

2 [lopsmox  xumuyeckoit  peaknuu. OrmnpeneneHue 6 - Kunetnaeckas 2 Komnoksuym, 1,4,5,6,
nopsiiKka peaxuuu. MoONeKyIsIpHOCTh 3JIEMEHTAPHOU Krnaccuuranms TMCEMEHHBIC IOMAIIHHUE 3a/IaHHA ig 11,14,
XUMUYECKOH peaKiuu. peaxuui o ux pedepar
OOl U 9acTHBIA MOPSIOK. Peakiuu nepeMeHHOro mopsaky. Peaxiun
TOpSAZIKa M U3MEHEHHUE TOPSJIKA B XOZ€ PEaKIiH. MICeBA0 N-TO TopAIKa

HuTerpanpubie
METOJbI pacyeTa
TOopsAJiKa PCaKIH.

3 Kunerndeckne ypaBHEHHS HEOOPAaTUMBIX —pEaKIHi 6 - CamocrosirensHoe 2 TTMCHMEHHBIE TOMAITHHE 331aHUS 1,2,5,6,

HYJIEBOTO, [IEPBOT0, BTOPOTO, TPETHETO MOPSIIKOB. DCIIICHHC CIOMKHBIX (oHcr.) 7,10,12,
KUHETHUUYECKUX 14
YpaBHEHUI.
Pewenue 3amau no
OTIPEICIICHUO
KOHCTaHT CKOpOCTeﬁ
CJIOKHBIX peaKHHﬁ.
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®opmanbHas KHHETUKA KHHETHYECKHA  CIOXKHBIX
peakuuii. KuHeTnueckue ypaBHEHMsSI UM UX PELICHUA
JUTsE OOpaTUMBIX, MapauUICIbHBIX, MOCIICIOBATEIIBHBIX,
LEMHBIX PEaKIui.

Bpemennoit u
KOHLICHTPALlUOHHBII
HOPSIOK PEaKIUH.
Pemenue 3anaq o
OTIPEENIECHUIO
MOPSAIKA PEAKIIN
KUHETHIECKH
CJIOKHBIX PEAKIMHN.

ITucbMeHHBIC OMANIHHE 33/1aHUS
(xoHct.)

1,3,4,5,
6,11,13

MonekynapHass KuUHETUKa. Teopusl 3JIEMEHTapHOro
aKTa peakuuu. Teopuss aKTUBHBIX COYIAApPEHHH H
NEPEXOIHOIO COCTOSHHUS.

N3ydeHnne KHHETUKU
¢usuko-
XUMHAYECKHUMH
METOJaMH.
Pemrenue 3amay mo
OTIPEICTICHUIO
SHEPruM aKTHUBaIUH,
MIPEPKCIIOHEHTHI B
YpaBHEHUU
AppeHuyca.

Konnoksuywm,
MICBMEHHBIE JOMAaIIHUE 3a/IaHus,

pedepar

1, 6, 8, 10,
12,
14,16, 17

Teopus bonbimana. YpaBHenue AppenHunyca. Teopus
aKTHBHPOBAHHOTO KOMILIEKCa (nepexonHoro
COCTOSTHUS). Y paBHEHUS DiipuHTa-OBaHca.

PacueT KOHCTaHT
CKOpPOCTEii B
3aBHCHUMOCTH OT
TEMIIEPATyPHI.
Brinonnenue u
odopmiteHIe
rpaduyeckux
MaTepraoB.

Konnoksuywm,
MUCHMEHHBIE JOMAIIHUE 3a/IaHus,

pedepar

1,6,8, 10,
[11-17]

Kartaim3. T'OMOreHHBII W TIeTEpOreHHBIH KaTaJu3.
DepMEHTATUBHBIM  KaTanu3. MeTalIoKOMIUIEKCHBIH
KaTaums. I"'omoreHHsIi KaTaims. MexaHu3m
KaTAUIUTUYECKUX PEaKIUil.

KucnotHo-ocHoBHOM katannu3. KuHeTuueckue
ypaBHEHUs O0IIETo U Cenu(GUIECKOro MPOTOHHOTO
Katanusa. OyHKIUs KUCIOTHOCTU ['amMmeTa.

Bri6op
KaTaInTHIECKUX
peaxuuit
TOMOT'CHHOTO M
reTepPOreHHOTO
xapakTepa. B
KOHCIIEKTE pacrucarhb
WX MEXaHU3M U
MIPEJICTABUTh KPUBBIE
IMOTEHITHAILHOI
SHEPIrHUH.

ITucbMeHHBIE JOMANIHHUE 33/1aHUs
(xoHct.), pepepar

1,6, 8, 10,
11, 14, 16
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8 Kunernka w Kkaranum3 peakiuidi B  pacTBOpax. 2 6 CxeMBl H3MCHEHHS 2 ITncpMeHHBIE TOMANIHUE 3aJaHUs 1,2,58,
VpaBuenust  Bpencrena-beeppyma.  ['eTeporeHHsIit KOHICHTPALH (koHcrL), pedepar 10,11,15
. pacTBopa Ipu
KaTajus. Kpusas MMOTCHIHAIBHOM SHEPTUH PACTBOpCHNH B HEM
TCTCPOrCHHOI0 KaTaJin3a. TBEPJOTrO BEIIECTBA.
HcTruHHAasA 1 KaxXylascsl SHEPTUM akTHBalUU. Teopuu 2
reTeporeHHoro karaiusa. Poib ancopOImu B KHHETHKE
TeTePOreHHOI'0 KaTau3a.
9 AKTHMBalMs B TE€TEPOr€HHOM KaTajiu3e. AKTHBHBIE 2 6 Pemenne 3anay. 2 THcEMeHHbIE IOMALIHHE 3a/JaHus 1,258,
LIEHTPBI TETEPOrE€HHBIX KAaTaanu3aTOPOB. (xoHcr.), pedpepar 10,11, 15
MNEPBAS PYBEXKHAS ATTECTAIMST (KOMHI)IOTEPHI)Iﬁ TECT)
10 BBeneHne B ANEKTPOXHMHIO.  DJICKTPOXHMHUYCCKAS 2 6 OxucnurensHo- 2 Konnoxsuym, 1,2,8, 16,
eNb U €€ KOMIIOHEHTHI. YPaBHeHI/Ie HepHCTa TS BOCCTAHOBUTCIILHBIC IIMCBMECHHBIC JOMAITHUE 3a1aHUA. 17
OJC u moTeHIManoB. AKTHBHOCTh, KOA(QUIMEHT peatitit ?
I ' ’ 1 OpraHUYecKon
aktuBHOCTH. OCHOBHBIC JONyIleHUs B Teopuun Jlebas- XUIMUH.
Xrokkens. YpaHeHne OHzarepa. OU3nuecKnil CMbICH Pewenne 3a1au.
3NEKTPOPOPETHUECKOTO u peNIaKCaluOHHOTO
3¢ dekToB.
11 THUIBI  DIEKTPOXUMHYECKUX CHCTEM  ((PU3HUECKUX, 4 6 Pacuersi 2 Konnoxsuym, - 8
XHUMHYECKHMX, KOHIEHTPAMOHHBIX). BbIpaxkeHus s KHHETHIECKHX Pedepar. 10,11, 15,
SC BenmmarH (Kekop.,N, E*, 17
JC pa3iu4HOro THIA TaJbBAaHMYECKUX DJIEMEHTOB. HPETOKCTIOEHTHY).
IIpumenenne metoga DJIC B XUMHH Ha OCHOBE Pelmenue 3a1a4 ¢
ANIEKTPOXUMHUYECKHX  deMeHToB. Krnaccudukarms N —
rajgbBaHUYCCKUX DJICMEHTOB. rpadua.
12 PaBHOBecHas 3JIEKTPOXUMHUSL. OnpeneneHue 4 6 ['eTeporeHHbIA 2 TIucEMeHHbIe JOMAIIHKE 3a1aHus 1,3,9 11,
INEKTPOXUMHUYECKHX U TEPMOJMHAMHUYCCKUX BEIMYUH KaTains Ha OCHOBC (koHCIL) 12,
TEOPUHU NIEPEXOAHOTO 14
u3 nanubix Meroga DJIC. Psaa HanpsskeHus 371€MEHTOB. pedepar

JBorHoil snexkTpuueckuit cioit. Ctpoenue [AIC mo
T'ensmronsiy, I'ion-Yanmany, HltepHy.

cocrosinus. Kpusele
MOTEHIIHAILHOMI
SHEPTUH aKTHBAIUH.

20



13 Onpenernenne sHepreTmdeckux QyHkmuit (AH, AG, Mysbrunnersas Komnoksuym, 1, 3,56,
AS), aKTHBHOCTH, KOS()(HIMEHTOB aKTHBHOCTEH, TCOPHA KaTaNH3a. Pedepar. 11,12, 14,
MIPOU3BEICHUS PacTBOPUMOCTH, KOHCTAHTBI Teopst aKTHBHLIX 15

aHcamb6ieit Ko6o3ena.
JUCCOLMAIMM U PaBHOBECHS METOJIOM H3MEPEHMUS
OJIC pa3nmuyHOro TUIa TallbBAHUYECKUX AJIEMEHTOB. Pewenne 3anad.
Peakuuu Ha 3neKTpoAax B JIEMEHTaX, YpaBHEHUU I
OJIC 1 MOTEHIIUANOB B MIEPEUUCICHHBIX IEIISX.

14 DAEKTPOXUMUIECKAs KHHETHUKA. DIEeKTPOIIH3. DIIeKTPOKAIHILIAD- Komnoksnym, [1-9], 12,
Ilonsipr3anyss ¥ NepeHanpsKEHUE IMPU JIEKTPOIIN3E. HBIC, 3ICKTPOKHIHE- TMCbMEHHBIC TOMAIIHHE 3a/IaHH1A 13,
3HaueHHE EPEHANPSLKEHUSA B 3JIEKTPOXUMUMU. THYECKUE ABJICHHA. pedepar 16
[Tonspuzanuss mnpu  BAEKTpoiu3e. XUMHAYECKas U Ipo6nema
KOHIICHTPAIMOHHAS MOJIIPU3aIlusl. abCOMOTHBIX

MOTCHIIUAIOB.
Pemenue 3anau.

15 Teopust MepeHaIpsHKEHUs. [lepenamnpsixkenne Onextpodopes n TTuChbMeHHBIE IOMATITHUE 3aTaHUs 1,3,7, 12,
BOJIOPOJIAa, €ro 3HAYEeHHE B XUMHH. Teopus BJIEKTPOOCMOC B (koHcTL.) ig
3aMEIJICHHO pa3psiia MOHA TUAPOKCOHUSI HA OCHOBE MUKPOT€TePOreHHbIX pedepar
TEOPUH MEPEXOJHOTO COCTOSIHUS. DHEPrusi aKTUBALIU cucTemax. 3HaueHHe
paspsna. YpasHenue Jlunmnmana. IloreHnuan Todku A3eTa-lOTeHIMAA.

HYJIEBOTO 3aps/a. ANCOPOUHOHHEI 1
TEPMOJUHAMUYECKUH
IIOTCHIIMAJIBI.

16 BoasTamnepomeTpus. Boasramnepomerpryeckoe BosbTamnepomeTpus Kosnoksuym, 4, 8, 10,
TUTPOBAHUE. [onaporpadmus. Hcnons3oBanue Ha TBEP/IBIX MMChMEHHBIC IOMALIHUE 3a1aHuA 11,12,13
nossiporpadpuu B XUMUU. MeTtozst MHEPTHBIX pedepar
MUKPOKYJIOHOMETPHH, JHUCKOBOTO  BpalllaoLIerocs BMEKTPO/IAX.
3JIEKTPOAA, LUKJINYECKas BOJIBTAMIIEPOMETPHUS. Peurenne 3aznau.

YpaBuenue NnbkoBuua, ['elipoBckoro — MnbkoBuua,
Penpenca — [lleBunka.

17 DIIEKTPOXUMHUUECKAS KUHETHKA. Cranus TpeGoauus K Kosnoksuym, 4,5, 8, 10,
ANIEKTPOAHOTO Tporiecca. YpaBHeHue auddy3noHHON PacTBOPHTEISM U MMCHMEHHBIC OMAIIIHHIE 3a{aHus, 1113,
kuHeTukd. [lomsaporpadus. (oHOBBIM KOHCTIEKT 1517

DJIEKTPOJIUTAM,

HPUMEHSEMBIX B
noJsiporpadum.
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Pemenue 3amau.

18

Hcnonb3oBanue  Mmeroga — mossporpaguu s
Ka4eCTBEHHOI'0, KOJIMUECTBEHHOT'O aHAIN3a, U3yueHHE
JJIEMEHTapHBIX  CTagdil  CIIO)KHOTO  MEXaHU3Ma
peakuuii. Tokm B mossiporpaduu: E€MKOCTHBIH,
MUTPALMOHHBIN, 11 (y3MOHHBIA. AHAIN3 00PaTUMBIX
noJsiporpanIecKux BOIH.

BTOPASI PYBEXKHASI ATTECTAIIMS (KOMIBIOTEPHEIN TECT)

HToro:

| 54 [108 |

[ 36 |

* Ilpumeyanus:

1. Bce BHUbI y‘IC6HOI71 pa6OTI)I MOTYT IMPOBOAUTHCA AUCTAHIWMOHHO Ha OCHOBAHWH JIOKAJIBHBIX HOPMATUBHBIX dKTOB.

2.B neJrx peajin3ainuu HHAUBUAYAJIIBHOI'O TOAXO0da K 06yquI/110 CTYACHTOB, PCAIIN3YIOIINUX y‘le6HLII>i mponecce 110 HHZ[HBHHyaHLHOﬁ TPACKTOPUU B
paMKax HWHAWBUAYAJIbHOI'O pa60qero j1aHa, HU3y4YCHUC HaHHOfI JUCHUIUIMHBL MOKET OCYHICCTBIATHCA UYCPEC3 HHIAWBHUAYAJIBHBIC KOHCYJIbTAllUU
npenoaaBareyidi O4HO, B 4aChbl KOHCYHBT&HHﬁ, 10 3JICKTpOHHOI71 Io4yTe, a TaKXXC C HCIIOJb30BaHHUEM HJ'IaT(l)OpM JAUCTAaHIIMOHHOTI'O 06y‘IeHI/I${, BXOIAIINX B
OHNOC COI'Y.
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6. Oopa3oBare/ibHbIE TEXHOJIOTHH

TpaguuuoHHBbIE JIEKHIMH W MNPAKTH4YeCKHe (CeMUHApPCKHe) 3aHATHA B (Qopme C
HCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekumsi-quaJor — coJep>kaHue MOAAETCS Yepe3 CEPUI0 BOIPOCOB, Ha KOTOPbIE CTYIEHT JOJDKEH
0TBEYaTh HETIOCPEICTBEHHO B XOJI€ JICKIIHUH.

OunJjiaiin-ceMMHApP — pa3HOBUIHOCTh BeO-KOH(PEPEHIIMH, TPOBEACHUE OHIAWH-BCTPEY WA
npe3eHTanuii yepe3 MHTEepHET B pexkuMe peanbHOro BpeMeHH. Kakaplii M3 y4acTHUKOB HaXOIUTCS Y
CBOETO0 KOMIIbIOTEpa (CpeicTBa CBS3M), a CBA3b MEXAY HHUMM HojajepkuBaercs uepe3 HWHrepHer
MOCPEACTBOM 3arpy’aemMoro MPWIOKEHHs, YCTAHOBJICHHOTO Ha KOMIBIOTEPE KaKJOT0 Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS JIBYX U 0oJiee yYaCTHMKOB 00pa30BaTEILHOTO Ipolecca uisi oOMeHa uHpopmanueil B
pEaIbHOM PEXUME BPEMEHHU.

Buneo-sexkuus — cHATas Ha KaMmepy COKpalleHHas JEKIHs, JOMOJIHEHHas QoTtorpadusMu u
CXEeMaMHU, WILTIOCTPUPYIOIIas M01aBaeMblil B JIEKIIMM MaTepHal.

TexHosmorust 3JeKTPOHHOro o00y4deHHs (peanu3yeTcsi MNpU  [OMOLIM  BJIEKTPOHHOMN
obOpazoBarensHoil cpensl COI'Y  npu  wucnonb3oBanuu  pecypcoB DObC, mnpu mnpoBeneHuu
aBTOMATHU3UPOBAHHOTO TECT.

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

1. Ungopmayuonno-passusarowjue mexronro2uu, HapaBJICHHbIC HA OBJIAJCHUE OOJIBIIUM 3aITacoM
3HaHWi, 3aIIOMUHAHKIE U CBOOOIHOE ONIEPUPOBAHIE UMH.

Hcnonb3yeTcst  JEKIMOHHO-CEMHHAPCKHI METOJ, CaMOCTOSITEIIbHOC W3YYEHHE JIMTEPaTyphI,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTHHA JJISI CaMOCTOSTEIBHOTO TMOIMOJHEHHUS 3HAHHM,
BKJIIOYAsl UCTIOJIb30BAHNE TEXHHUYECKHUX M AJICKTPOHHBIX CPEICTB HH(DOPMAITHH.

2. [esamenvnocmHvle — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HANpaBICHHbIE  Ha
(dbopMHpoOBaHUE CUCTEMbI MPO(PECCHOHATBHBIX NMPAKTUUECKUX YMEHUH NMpH MPOBEIECHUM HCCIEI0BaHMM,
00€ECTIeYNBAIOIINX BO3MOKHOCTh KQUECTBEHHO BBITIOIHSITH MTPO(GECCHOHATBHYIO IEATEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAOB MPOBEAEHUS (U3NKO-XUMHUUECKUX MCCIIEOBaHUM,
BBIOOp METO/Ia, B 3aBHCUMOCTH OT OOBEKTA MCCIIEIOBAHNS B KOHKPETHON CHUTYAI[MH U €ro MpaKTHIECKas
peanu3arus.

3. Pazsusarowue npodieMHO-0pUeHMUpOBAHHbIE MEXHOIO2UY, HATIPABICHHBIE Ha (opMupoBaHUE
U pa3BUTHE MPOOJEMHOIO MBIIUIEHUS, MBICIUTEIbHON aKTHUBHOCTH, CIOCOOHOCTH MPOOJIIEMHO MBICIIUTD,
BUJIETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPEACTBA JIJISl MX PELICHUS.

Hcnonb3yroTcss BUAbI NMPOOJIEMHOr0 OOYUEHHUS: OCBEIIEHHWE OCHOBHBIX MpOOJIeM XUMHHU
KOOP/JMHAIIMOHHBIX COCAMHEHUIH Ha JeKIHSIX, y4eOHble IMCKYCCHH, KOJUIGKTHBHAS MBICIUTEIbHAS
NesITeIbHOCTh B IPYINAax MPU BHIIOJIHEHUH JOMAIIHUX Pa0boT, pelIeHne 3a7a4 MOBbIIIEHHON CII0KHOCTH.
[Ipy 5TOM WCHONB3YIOTCS TIEpBBIE TPH YPOBHA (M3 UYETHIPEX) CIIOKHOCTH W CaMOCTOSATEIBHOCTH:
npoOJeMHOe U3JI0OXKEeHHe yueOHOro MaTepualia IperojaBaTelieM; CO3JaHue  IperojaBaTeneM
MPOOJIEMHBIX CHUTyallld, a 00y4aeMble BMECT€ C HUM BKIIIOYAIOTCS B WX pa3pelieHHe; MpernoaBareib
JUIIB CO3JaeT MPOOJIEMHYI0 CHTYyallMio, a pas3pemarT e€ oO0ydaeMble B XOJI€ CaMOCTOSTEIbHOMN
JEeSITeTbHOCTH.

4. JluuHocmHo-OpueHmupo8antvle mexHoi02uu 0OyueHusi, 00ECIeUnBaOIIe B X0Je y4eOHOro
mporecca y4eT pa3ludHbIX CIIOCOOHOCTEW 00y4aeMbIX, CO3JJaHie HEOOXOMUMBIX YCIOBUH JIJIsl pa3BUTHS
UX MHAMBHUIYaTbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yUeOHOM mporiecce. JIMUHOCTHO-
OpPHEHTHPOBAHHBIE TEXHOJIOTUU OOYYECHHUS pPEaTH3yIOTCS B pe3yJbTare WHAWBHIYATBHOTO OOIICHHS
MpernoaBaTelis U CTy/IeHTa NIPHU cJa4ye KOJUIOKBHYMOB, MPU BHITIOJTHEHUH JOMAIIHUX WHIUBUIYaTbHBIX
3aJJaHMi, Ha €)KEeHEICThHBIX KOHCYIIbTAIUIX.
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No/m. Tema Bupn 3anaTus KonnuecrBo AKkTHuBHBIE (GOPMBI HNHTepakTHBHBIC

4acoB ¢opmbI

1 CM. yueOHoO- Jlexun 108 IlepcriekTuBHO -

METOIMYECKYIO KapTy OMEePEKAIOLIEro
00y4eHus1, MOTyJIbHAs
TEXHOJIOT U,
poOIEeMHOT0 00y4eHHS
2 Cwm. yueOHO- IIpaxkTuueckue 18 IlepcnexTuBHO - Bmuu-urpsl,
METOAUYECKYIO KapTy onepexKaruero JUCKYCCHOHHBIC
06y‘leHPIH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TEXHOJIOT U, TypM,
poOIEMHOT0 O0y4EHHS KeHc-TeXHOJIOTusl,
TEXHOJIOTHUA
CUTYAIlMOHHOI'O aHaJln3a
3 Cwm. yueOHO- JlaGoparopHsie 216 IlepcnexTuBHO - Bbmuu-urpsl,
METOAUYECKYIO KapTy OoInepexKaruero JUCKYCCHOHHBIC
06y‘leHPIH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TCXHOJIOT' U, mTypM™m,
poOIEMHOT0 O0Y4EHHS KeHc-TeXHOJIOTus,
TEXHOJIOTHUA
CUTYAllUOHHOT'O aHaJIn3a

Ne | Tema Bup 3ansatus | KoinyecTBo | AKTUBHBIE HNHTepakTUBHBIE

/m 4acoB ¢opmbl $hopmsI

1 | Bce nekiponHble 3aHsTUs poBoasitcs | Jlekuus/ 108/18 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 TemioBsx 3P QeKToB. 3aHATHA MAaJIBIX TPYIIIAX.
W3obapHast, 130XOpHAs TEINIOEMKOCTb. [TpoexTHas pazpaboTka

3 | Kpuockomus, s0ymmnockonus. Monnas | JlabopartopHoe 21 [IpoexTHas pa3paboTka
CHJIa BJICKTPOJIUTOB. 3aHATHE
AKTHBHAs KOHILIEHTpaLHUs
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 | TepMonuHUMHKA ranmpBaHm4Yeckoro | JlaboparopHsie 21 Metog  paboTel B
JJIEMEHTA. [Nonnas, cBOOOAHAS, | 3aHATHA MAaJIBIX TPYIIAX.
cBs3aHHast sHEprus ['D.

8 | 3aBHCHMOCTH CKOPOCTH PEAKIMU OT JIabopaTopHoe 21 [IpoekTHas pa3paboTka
TeMIepaTypsl. YpaBHeHHE AppeHnyca. | 3aHATHE
DHeprus akKTHBAIUH.

9 | Kunetnka rereporeHHbIXx peakiuil | Jlaboparopusie 21 Meron  paboTtel B
(pacTBOpeHHE XJIOpUIa CBUHIIA). 3aHATHS 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.
aHaJIM3a OPraHUYEeCKHX BEIIECTB. IIpoekTHas pazpaboTka
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7. YueOHO-MeTOAMYECKOE 00ecnieYeHHe CaMOCTOSITeIbHON padoThl

Llenpio camMOCTOSITENBHOW pPAa0bOTHI CTYACHTOB sBIsETCS: (HOpMUpOBaHHE CHOCOOHOCTEH K
CaMOCTOSITEJIbHOMY II03HAHUIO M OOyuYeHMIO, IOUCKY JHUTEparypbl, OOOOIIEHUIO, O(OPMIIEHUIO U
IIPE/ICTABICHUIO TIOJYYEHHBIX PE3yJIbTaTOB, UX KPUTUUECKOMY aHAJIN3Y, IOMCKY HOBBIX U HEOPAUHAPHBIX
pEIIeHNl, apryMEHTUPOBAHHOMY OTCTaWBAaHUIO CBOUX NPEIJIOKEHNUN, YMEHUN [TOATOTOBKH BBICTYIUICHUH
Y BEJICHUS IUCKYCCHUU.

CaMocrosiTeibHasi padoTa CTYIEHTOB MO aucuuiuiuHe «®dusznueckas XUMHS» CIOCOOCTBYET
Oosiee TIIyOOKOMY YCBOCHHMIO HM3Yy4aeMOro Kypca, (hOpMUpPYeT HaBBIKH HCCIIEAOBATENbCKON paboTHI 1O
npobsemMaM 0e30MacHOCTH YeJIOBeKa B cpeie OOUTaHMsl, OPUEHTUPYET CTYJEHTa HAa YMEHHE NPUMEHATh
II0JIyYE€HHbIE TEOPETUUECKUE 3HAHUS HA IIPAKTUKE U MPOBOJUTCS B CIEAYIOLIUX BUIAX:

e [IpopaboTKa JIEKLIMOHHOIO MaTepuaa.

e [loaroroBka k 1abopaTOpHBIM paboTam.

e [IpopaGoTka W  KOHCHEKTHMPOBAaHHUE TEM, PEKOMEHJOBaHHBIX IIpErojaBaTelieM K

CaMOCTOSITEJIbBHOMY U3Y4YECHHIO.

e JloaroroBka K 3K3aMeHY.

Opranusanusi caMOCTOATEIbHON PadoThI.

CamocrosiTenibHass paboTa CTYACHTOB 10 AucuuIUiMHEe «Du3UYecKas XUMHs» BKIIOYAET
BBHITIOJTHEHUE JOMAITHUX 33JaHUN K KaXJI0MYy JJa0OpaTOPHOMY 3aHATHIO, K PYOSKHBIM TECTUPOBAHUSAM U
K UTOTOBOMY 3a4eTy. 3aIaHus COJIEPkKAT YCTHYIO TIOJITOTOBKY MO TEOPETUYECKUM BOMPOCAM, TOATOTOBKY
JIOKJIaJIOB K HEKOTOPBIM 3aHSATHUSM MO BEIOPAHHOW WIIH MPEITIOKEHHON CTYIEHTOM TEME.

JocTynn K METOIWYECKUM MarepuaiaM sl 00eCredeHus: CaMOCTOSITeIbHOW pabOThl CTYJIEHTOB
oOecmeunBaeT nucranmuonHas miomaaka cucreMsl KMOODLE.

CamocrosTenpHass paboTa CTYAEHTOB, NPEAYCMOTpPEHHAsh Y4YeOHBIM IUIAHOM, JIOJDKHA
COOTBETCTBOBAaTh Ooyiee IIYOOKOMY YCBOEHHUIO H3Y4aeMOro Kypca, (QOpMHUpPOBaTH HABBIKU
HCCIIE0BATENIbCKON pabOThl M OPUEHTHPOBATH CTYJCHTOB Ha YMEHHUE IPUMEHSITh TEOPETUUECKUE 3HAHUS
Ha TPaKTHKE.

3amaHus 711 CaMOCTOATENbHONW paOOThl COCTABISIOTCS IO pa3jeliaM U TeMmaMm, 10 KOTOPHIM He
MPEIyCMOTPEHBl ~ ayJUTOpPHBIE  3aHATH, JuUO0 TpeldyeTcs JOMONHHUTENBHO MpopaboTaTh W
MPOAHAIM3UPOBATH pACCMAaTPUBAEMBIH TIPETIoIaBaTesieM MaTepuail B 00beMe 3aIIaHUPOBAHHBIX YacoB.

3aaHus IO CAaMOCTOSITENILHON paboTe MO JUCIHUILTUHE MOTYT OBITh CIEAYIOIINX BHIOB:

®  KOHCIIEKTHPOBAHME IMEPBOMCTOUYHUKOB U JIPYTro¥ yueOHOU JIUTepaTyphI;

e mpopaboTka ydueOHOro marepuaina (10 KOHCIEKTaM JIeKIuH y4eOHOW M HaydyHOUW JuTepaType) u
MOJATOTOBKA JIOKJIA/I0OB HA CEMHHApax M MPAKTHUECKUX 3aHITHUSX, K YYaCTHIO B TEMATHUECKUX
JIMCKYCCHUSIX U JICJIOBBIX UTPax;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMHM M 3aKOHOJATENIbHON 0a30if; MOUCK M 0030p HAYYHBIX
MyOIUKAIU U SJIEKTPOHHBIX HCTOYHUKOB MH(OPMAIINU, TTOJITOTOBKA 3aKIIFOUEHUS TI0 0030DY;
pelieHue 3a1a4, BHIMOJTHEHUE YIIPaXKHEHUI;

Harnucanue pedepaToB (dcce);

paboTa ¢ TecTaMu U BOIIPOCAMH JIJIsi CAMOTIPOBEPKH;

BBITIOJTHEHHUE TIEPEBOJIOB HA MHOCTPAHHBIE SI3BIKHM/C HHOCTPAHHBIX SI3BIKOB;

MOJICIUPOBAHNE W/UITU aHATN3 KOHKPETHBIX MPOOJIEMHBIX CUTYaIU;

AHAJIU3 CTATUCTHYECKHX M (PAKTHUECKHX MAaTepuasoB, COCTAaBIECHHE BBIBOJOB HAa OCHOBE
MPOBEJICHHOTO aHAJIU3a U T.I.

CamocrosiTennbHass paboTa JOMKHA HOCHUTh CHCTEMATHYECKUW XapakTep, ObITh WHTEPECHOM M
MPUBJIEKATENILHOM JJI CTY/ICHTA.

Pe3ynbTaThl caMOCTOSITEIFHOM PabOThI KOHTPOJUPYIOTCS MPENOAABATEIEM U YUYUTHIBAIOTCS TIPHU
aTTectaliuu cryneHta (dk3ameH). [lpuw 3TOM MpOBOASATCS: TECTUPOBAaHUE, OKCIIPECC-OMPOC Ha
CEMUHAPCKUX U MPAKTUYECKUX 3aHITHSX, 3aCIIyIIIMBAHUE JOKIA0B, MPOBEPKA MUCbMEHHBIX PaOOT | T.I.
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CamocrosTenbHas paboTa CTYyIEHTOB 1O AuCHUIUIMHE «Du3nueckas XUMHUS» BKIHOYACT
BBITIOJTHEHUE JOMAITHUX 33JaHUM K KKIOMY MPAKTHYCCKOMY 3aHATHIO. 3aJlaHus COJEpIKAT YCTHYIO
MOJITOTOBKY IO TEOPETHUYSCKUM BOIPOCAM, PEIICHUS TEMaTHUYSCKUX 3ajad 10 pasjeiaM, MPOMUCH
J1a00PATOPHBIX 3aHATHH.

CamocrosTenbHas paboTa CTYICHTOB BKJIIOYACT BBIMOJHCHHE JOMAIIHUX 3aJaHUH K KaXIOMY
MPAKTUYECKOMY U JITAOOPATOPHOMY 3aHSATHIO. 3aJaHus COJACpKaT KaK IMHChbMEHHBIC BOIPOCH U 3a/1a4H,
TaK W YCTHYIO IOJrOTOBKY IO TEOPETHYCCKUM BorpocaMm. [IJis MOATOTOBKH K 3aHSATHSIM CTYICHTHI
MOJIB3YIOTCS YYeOHMKAMH M Y4eOHBIMH TMOCOOMSMH, YKa3aHHBIMH B CIIUCKE PEKOMEHIOBAHHOMN
JUTEPaTyphl, a TAK)KE HHTCPHET-UCTOYHUKAMU. Bce MeToindyeckre MaTepralibl PEICTaBICHbI B CHCTEME
nuctaHimonHoro ooydenus COI'Y.

CamocrosTenbpHas padoTa CTYACHTOB MPOBOJUTCS B BUJC MHCbMEHHBIX JIOMAIHUX 3aJaHUH 110
MOJICOTOBKE K JIA0OPATOPHBIM M MPAKTHYCCKUM 3aHATHSIM. BOIPOCHI, BEIHOCHMBIE Ha CAMOCTOSITEILHOEC
H3yUYeHHE, a TAKKe ydeOHas JuTeparypa U METOJUYCCKUN MaTepuall Mo OpraHu3aluid CaMOCTOSTEIbHOU
pabOThI CTYACHTOB OTPaKECHBI B Y4eOHO-METOIUYCCKON KapTe AUCIHMILIMHBI «Du3nueckas XUMHS» U Ha
caiite aucTaHiMoOHHOro oOydenuss COI'Y  http://Ims.nosu.ru//. Marepuansl 1O OpraHu3anuu
CaMOCTOSITENILHOW  pabOThl  CTYJCHTOB OTPAXEHBI TaKKe B YUeOHO-METOJIUYECKOM KOMILIEKCE
JIACLIUIUINHEI.

[To xaxkmoii M3 TEeM JUIsi CAaMOCTOSITEIILHOTO HM3y4YCHHs, MPHUBEICHHBIX B pabodeil mporpamme,
CTy/JICHTaM CIIeJyeT CHayajga [POYUTATh PCKOMEHJAOBAHHYIO JUTEpaTypy H IPU HEOOXOJAUMOCTH
COCTaBHUTbh KPATKUI KOHCIICKT OCHOBHBIX TOJIOXKEHU I, TEPMHHOB, CBEJICHUMN, TPEOYIOIINX 3aIIOMUHAHUS
SIBJISFOLIIMXCS. OCHOBOITOJIATalOIIMMHM B 3TOH TEME.

[lpy TOArOTOBKE 3aJaHWl IO  CAMOCTOSTEIBHOW  paboTe CTYACHTAaM  HEOOXOIUMO
OPHEHTHUPOBATHCS HA KOHCIICKTHI JICKIIUH, PEKOMEHIYEMYIO JIUTEPATYPY.

JlJist paciIMpeHus 3HaHWI 10 JUCIUILUIMHE PEKOMEHIYETCS UCTI0NIb30BaTh IHTEpHET-pecypChl:

- MPOBOAWTH IOWCK B pa3jMYHBIX CHCTEMAaX, TAaKHMX KaK OOIIHWE TOMCKOBBIC CHCTEMBI
www.yandex.ru, www.google.ru,

- TAKXKE CIIEUAIbHBIE IOUCKOBBIE CHCTEMBL: WWW.Chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHBIE CPEACTBA /1JIsl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH,
PYOe:KHOM aTTecTAMH M MPOMEKYTOYHOMH ATTeCTALMH M0 HTOraM OCBOEHHUS
aucuunaunel (OIIK-1; OIIK-2; YK-8; YK-1; YK-2; OIIK-6; YK-6; OIIK-5;

OIIK-3; OIIK-4).

8.1. OneHo4nbIe CpeacTBA VI TEKYLIEro KOHTPOJIsl yCIIeBAeMOCTH
KonTposabHble 3a1anus (1eMOBEpPCHM) ISl OLleHKU 3HAHU A, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeSITEIbHOCTH, XaPAKTEPU3YIOUIUX 3TANbI
(opMupoBaHusa KOMIETEHIMH B MpoLiecce 0OCBOEHUsI 00pa30BaTeIbHOM

NPOrpaMMBblI
Ne | Komme- 3agaHus 11 AMarHOCTUKU C(OPMHUPOBAHHOCTH Ccbuiku
TEHIIUS KOMIIETEHITN U

BaﬂaHI/IH OTKPBITOI'O THUIIA
3a,Z[aHI/IH I JUAarHOCTHUKHU PA3BUTHUSA TCOPCTUICCKUX 3HAHUHU

1. YK-1; | Jlaiite ompenencHue (QU3NYSCKOW XWUMHUH, KaKoBbI ee | Kyopawesa,
YK-2; | ocHOBHBIE pa3ensl? H. C. ®usnyeckas
YK-6; u KOJUIOUTHAS
YK-8; XUMUS: y4eOHHK WU

IIPAKTUKYM TS
BY30B /
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H. C. Kynpsmesa,
JI. T'. bBonaapesa.
— 3-e u3.,
nepepab. u jom. —
Mocksa:
M3parenscTBO
Opaiit, 2024. —
452 c. — (Bricuiee
obpazoBanme). —
ISBN 978-5-534-
17490-8. — Tekcr:
3JICKTPOHHBII /l
OO6pa3zoBaTebHAS
wiatgopma Opaiit
[caifr]. —

URL.: https://urait.r

u/bcode/535669
Crp. 13
2. VYK-1; | [IpuBenutre ocHOBHble TOHATUS W ompeneneHus | Crp. 21

YK-2; | repmoauHamMuku: cucteMa (M30JIMPOBAaHHAS, OTKPHITas,

YK-6; | sakppitas), TepMOAMHAMHYECKHME MAPAMETPHI, TEIIOTA,

YK-8; paboTa, BHYTpPEHHssI 9SHEprus, JaBJeHHE, 00beM,
TeMIIepaTypa, SKCTCHCUBHBIC U HHTEHCUBHBIC TTApaMETPHI,
o0Opatumsle, HeoOpaTuMmsble, CaMOIPOM3BOJIBbHbIE,
HECaMOTIPOU3BOJIBHBIE  IPOLECCHI,  JHEPreTUYCCKHUA
OanaHc, GYHKLHUS COCTOSHUS CUCTEMBI.

3. | YK-1; | [IpuBenute (bopMyITHPOBKY MIEPBOTO 3akona | Crp. 31

YK-2; | tepMoMHAMUKHM, B TOM YHCIE I aauabaTHYecKoro,

zﬁg H30XOPHOT0, H306apPHOTO B H30TEPMHUYECKOTO MPOIIECCa.

4. | YK-1; | Kakue TtemoBeie 3¢ ¢dekThl XuMUYeckux peakuuii Bam | Crp. 42

YK-2; | 3HakomsI?

YK-6;

YK-8§;

5. YK-1; | Kak 3Byunt 3akon [ecca? IlpuBeautre ocHoBHBIe | Ctp. 47

YK-2; | cneactBus u3 3akoHa ['ecca.

YK-6;

YK-8;

6. | YK-1; | Chopmynupyiite 3akon Kupxroda, mis kakux 3amad on | Crp. 57

YK-2; | npumenum?

YK-6;

YK-8;

7. | YK-1; | Jlaiire ompeneneHue SHTpPONUM, KakoB ee ¢usnmueckuii | Ctp. 63

YK-2; | cMmbIci ¥ CBSI3b CO CTATUCTHKOM?

YK-6;

YK-8;

8. | YK-1; | [IpuBeaure (bopMynUpOBKH BTOPOTO 3akoHa | Crp. 71

YK-2; | repmogunamuku Knaysuyca u Tomrcona.

YK-6;

YK-8;

9. | YK-1; | Kak cdopmynupoBan Tpetuii 3akoH TepmoanHamuku | Crp. 74

YK-2; | (mocrynar ITnauk, reopema Heprcra)

YK-6;

YK-8;

10. | YK-1; | 3anummre QynnamenranpHoe ypaBHeHue ['mbOca, naiite | Crp. 78
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YK-2; | ompeneneHue MOHATHSAM  <«QHeprus  ['eabmronbiay,
YK-6; | «omeprus ['u66ca».
YK-8;
11. | YK-1; | PackpoiiTe CMBICI TepMOIUHAMHUYECKHX IMoTeHnuanos, | Ctp. 80
YK-2; | ucnone3ys coornomenus mexay H, U, G, F.
YK-6;
YK-8;
12. | YK-1; | Onummre npuMeHUMOCTh ypaBHeHus ['uo0ca s onenku | Crp. 82
YK-2; | sepretnueckux 3PEKTOB XUMHUIECKUX PEAKIIMH.
YK-6;
YK-8;
13. | YK-1; | Yro nmpeacraBisieT cOO0M XUMHYECKUI TTOTSHIHAI? Crp. 87
YK-2;
YK-6;
YK-8;
14. | YK-1; | Chopmymupyiite npasuio pas ['ub6ca. Crp. 96
YK-2;
YK-6;
YK-8;
15. | YK-1; | Pacumdpyiite ¢a3oByro auarpammy Bojsl, puseneHnyio | Crp. 98
YK-2; | na pucynke
VYK-6; \
VK-8 | "]
K
{ £ AT
'v" DA I
; £.58 st pr, €
£ -
16. | YK-1; Crp. 100
YK-2; | Pacmudpyiite ¢azoByro nuarpammy cephbl, IPUBEICHHYIO
YK-6; | ma pucynke:
YK-8; "
0 /151°C
A 1288 arw
§ ) K
\‘.‘
2120
1 )
17. | YK-1; | 3amumuTe 3aKOH ACHCTBYIOIIMX Macc Juig TumoBod peakuuu | Crtp. 105
VYK-2; | aA + bB = cC + dD. Kak pacuutaTh KOHCTQaHTy paBHOBECHUS
VK-6; | mnms Takoit peakmum? Kak onHa OyaeT 3aBHUCETh OT
YK-8; | temnepatypsl?
18. | YK-1; | Haiite mnoustme 00 wu3oTepMe xumuueckod peakuuu | Crtp. 108
YK-2; | (ypaBHenue Baut-I'oda).
YK-6;
YK-§;
19. | YK-1; | UYrto mnpexacraBmser coboii pactBop? Tumblr pactBopoB. | Crp. 114
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YK-2; | PactBopuMOCTS.
YK-6;
YK-8;
20. | YK-1; | Pacumudpyiite nuarpammy Boja — aHWIWH, npeactaBieHHyo | Ctp. 117
YK-2; | Ha puCyHKe:
YK-6; T 7
YK-8; T | B T,
'I ll
] Cocran 100
21. | YK-1; | Kak cBs3anbl Mexxay co0Ol cocTaB KuAKOro pactsopa u napa? | Crp. 118
VYK-2; | Chopmymupyiite 3akoHsl KonoBanmoBa. Uro mpencraBisieT
YK-6; | coboii a3eoTpornHas cMech?
YK-8;
22. | YK-1; | UYro noHumaercs T1ox TepMHHamMH «kpuockomus» u | Crp. 124
YK-2; | «30ynuockonus»?
YK-6;
YK-8;
23. | YK-1; | Kak pacuuTaTth OCMOTHYECKOE [aBjieHHe B pasbasnenubix | Ctp. 127
YK-2; | pactBopax?
YK-6;
YK-8;
24. | YK-1; | ChopmynupyiiTe  OCHOBBI ~ TeopuH  3jekrpoiutuueckor | Crp. 129
VYK-2; | auccoumanmu. Packpoiite conep:kaHue TEPMUHOB «CTEIEHb
YK-6; | mucconumanum», «KOHCTAaHTA JUCCOLIMALIMKY», CUJIbHBIE U
YK-8; | cnalble 31eKTPOIUTHI.
25. | YK-1; | DnexTponpoBOIHOCTh  pacTBOpoB  snekTponutoB. [aiire | Crp. 132
YK-2; omnpeNiesicHue MOHATHAM: a0CONIOTHASsT CKOPOCTh JBHKEHUS
YK-6; | uoHoB, ynempHas W MOJIApHas  BJIEKTPOIPOBOIHOCTb,
YK-8; | akTHUBHOCTb.
26. | YK-1; | Kakwue cBoiicTBa pacCTBOPOB OTHOCSATCS K KOJUTUTATUBHBIM? Crp. 134
YK-2;
YK-6;
YK-8§;
27. | YK-1; | Onumure Kak BO3HMKAIOT JJeKTpuueckue mnoteHimansl Ha | Ctp. 220
YK-2; | ¢azoBbix rpaHunax. Kak ycTpoeH HBOHHOHM 3IEKTpUYECKHit
YK-6; | cnoit (12C)?
YK-8§;
28. | YK-1; | Onumure ycTpoHCTBO rajbBaHHYECKOro dieMeHTa Ha npumepe | Ctp. 225
VYK-2; | snemenra [Janusis-Sko0Ou.
YK-6;
YK-8;
29. | YK-1; | Jladite ompenejeHHE 3JIEKTPOJAHBIM IOTeHIUanaM, 3anuimre | Crtp. 227
YK-2; | ypaBHenue HepHcra.
YK-6;
YK-8;
30. | YK-1; | [IpuBemuTe mpuMepnl 3JEKTPOAOB IepBoro u Broporo poxa. | Crp. 230
YK-2; | Urto mnpeacTaBisioT co0OW HWHIUKATOPHBIE DJIEKTPOIBI U
YK-6; | anmexkTposl cpaBHEHUs?
YK-8;
31. | YK-1; | Knmaccudurmpyiite — mporieccel  snektponmsa, — ommmure | Crp. 239
YK-2; | 25eKTpoau3 pacniaaBoB M pacTBOPOB COJEW B 3aBUCHMOCTH OT
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YK-6;

IMOJIOXKCHUA MCTAaJUIa B DJJICKTPOXUMHUYCCKOM pAdy. 3aKOHEI

YK-8; | amektponmza.

32. | YK-1; | Uro npexacraBiseT co00i KOPpO3usi U KaKOBBI MeTO bl 00pb0BI | CTp. 252
YK-2; | c Hei?

YK-6;
YK-8;

33. | YK-1; | PackpoiiTe OCHOBHBIE MOHATHA XHMHUYeckoi kuHeTtuku: | Ctp. 265
YK-2; | CKOpOCTb XUMHYECKOH peakluy, KUHETHYECKHE YpaBHEHUS,

YK-6; | nOpsaoK, MOJEKYJIIPHOCTD M MEXaHN3M XHMHUUYECKOH peakIuu.
YK-8;

34. | YK-1; | IlpuBenute ypaBHEHHs peakUuil HysieBoro, nepsoro, Broporo | Ctp. 280
YK-2; | nopsaka. HazoBuTe OCHOBHBIE METOABI OIPEAECICHUS IMOPsAKa
VYK-6; | peakiumn.

YK-8;

35. | YK-1; | Uro mnoHmMaeTcs TMoOJ TEPMHHOM «cJoxHble peakuun»? | Ctp. 286
YK-2; | [IpuBenute ux xinaccuuKaIuio.

YK-6;
YK-8;

36. | YK-1; | 3aBUCHMOCHMOCTh CKOpPOCTH peakuuud oT Temmeparypsl. | Ctp. 288
YK-2; | Hanumure ypaBHenus Bant-I'odpda u Appennyca.

YK-6;
YK-8;

37. | YK-1; | IlpuBemute npumep GOTOXUMHUUECKUX PEAKIIHA. Crp. 294
YK-2;

YK-6;
YK-8;

38. | YK-1; | Yro npencrasisier coboit karamns? Crp. 298
YK-2;

YK-6;
YK-8;

39. | YK-1; | Pacumdpyiite mnpuBemHHBII  dHepretuueckuit  mpodmis | Ctp. 299
YK-2; XUMUYECKOH peaKIuu:

YK-6; /;,A
YK-8§;
E* 'y
E* [~
E,
o
B ol s s sy T— S
o B
Koop/umnarn peakiin

40. | YK-1; | Yro mpencraBiser coboii  ¢epMmentaTuBHbIH  kaTanu3? | Ctp. 300
YK-2; | IlpuBenute ypaBHeHue Muxasnuca
YK-6;

YK-8;

41. | YK-1; | Ha 4gem ocHoBaH MeToj BoabTamiepomerpuu? Ommmmre B | Bactokosa, A. T.
YK-2; | o0mux ueprax MeTOAbl MHUKPOKYJIOHOMETPHH, JAWCKOBOTO | AHamuTH4ecKas
YK-6; Bpallaronierocs 3IEKTPO/a, IUKITUYECKYIO | XUMUS: y4eOHHK /
YK-8; | Bomprammepomerpuro. Hamummre ypaBuHenuss WMnpkoBuua, | A. T. Baciokosa,

T'eitpoBckoro — MnbkoBuya.

M. /1. Benensinuna.
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- 4 w3m -
Mockaa: JlammkoB u
K°, 2024. — 156 c.:
Wi., TaOI., CXeM. —
(YueOHbIe M3maHMS
U BY30B). —
Pexum  pgocryma:
10 IIOJIMCKE. —
URL.: https://biblio
club.ru/index.php?
page=book&id=70
9878 . — bubnwmorp.
B kH. — ISBN 978-
5-394-05549-2. -
Texcr:
3JIEKTPOHHBIN.

Crp. 121

3agaHus 1J1sl AMATHOCTHKH Pa3BUTHS MPAKTHYECCKUX yMeHHﬁ H HABBIKOB

42. | OMK-1;| Beruncnure 3HaueHUEe yHUBEpCcaIbHOU ra3oBoii moctossHHOM no | H. C. Kynpsimesa,
OIIK-2;| cnenyromumM AaHHbIM: Tpu Temnepatype 15 °C u naBnenuu 1 « | JI. I'. Bongapesa.
OIIK-3;| 10° ITa oxcun asora N.O maccoii 1,323 + 102 r samumaer | — 3-e U3,
OIIK-4;| o6bem 0,720 = 10° M, momsipas macca okcuma azora M = 44 | mepepal. u gom. —
OIIK-5;| r/Momb. Mockaa:

OIIK-6. WznatenbcTBO
Opaiit, 2024. —
452 ¢. — (Bricmee
o0Opa3oBaHue). —
ISBN 978-5-534-
17490-8. — Texkcr:
3IEeKTPOHHBIN //
OO6pazoBaTenbHas
wiatgopma Opaiit
[caitT]. —
URL_: https://urait.r
u/bcode/535669
Crp. 37

43. | OIIK-1;| Paccunraiite, CKONBKO JHOKCHAa yriepoma Bmermaercs B | Crp. 37
OIIK-2;| 6amnone emkocteio 0,1 m° npu 20 °C noj naBlieHHEM 5%10°
OIIK-3;| ITa. Monsipaas Macca quokcua yriepoaa M = 44 r/Moib.

OIIK-4;

OIIK-5;

OIIK-6.

44, | OIIK-1;| Haiitu cranmapraeiii  temwtosoit  spdexr AH®  peakuum | Crp. 54
OIIK-2;| nonyyenust kpucraummueckoro Alx(S0s);3 mpu 298 K wu3
OIIK-3;| xpucramumgeckoro A1,03 u razoodpaznoro S0z:

OIIK-4;

OIIK-5; A1203(Kp) +3S0; (F) = A|2(SO4)3(Kp) AH? =7

OIIK-6.

CrangapTHbie SHTAJIBITUH o0pa3oBaHHs BEIIECTB,
YYacTBYIOIIMX B JaHHOW peakunu, mpu 298 K cocTaBisroT:
AH°06p (A1203) = -1674,0 xJ[x/MOITB;
AH°06p (S03) = -395,4 k/Ix/Mob;
AH°06p Alx(S04)3 = -3439,3 xJIx/MOJIB.
45, | OIIK-1;| Pacuurath, Kakoe KOJMYECTBO TEIUIOTHI BblAEAUTHCS mpu | CTp. 55
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OIIK-2;| cropanuu 1 Monb MeTaHa.
OIIK-3;
OIIK-4;
OIIK-5;
OIIK-6.
46. | OIIK-1;| Beraucauts TemioBoii 3G GeKT peaknnu: Crp. 56
OIIK-2;| 3Co;H2,=CgHs AH =7
OIIK-3;| DHTanpnuu CropaHus paBHBI:
OIIK-4;| nns anetunena (T) AH, = —1298,3 xJI>x/MOI5;
OIIK-5;| mns 6enzoma (k) AH s = —3264,2 x/[>x/M0nb.
OIIK-6.
47. | OIK-1;| Onpenenutsb TermnoBoi agpdext AH, peakiun Crp. 59
OHK-Z; 3C,Hy = CgHg
OIIK-3;| npu 75°C, 3Has, yto npu t = 17°C AH: = -549,4 x/lx/mMoinb
OIIK-4;| (CéHs), a cpenHue MONBHBIE UW300apHBIE TEIUIOEMKOCTH
OIIK-5;| OeH3oma W ameTwieHa B OSTOM UWHTEpPBAJIE TEMIIEpaTyp
OIIK-6. | coorBercTBeHHO paBHHBI 134,4 1 43,8 /K.
48. | OIIK-1;| Haiit TernoBoii 3 pekt xumuieckoi peakiuu AH Ctp. 60
OIIK-2; Fe.0s + 2A1 = Al,03 + 2Fe
OIIK-3;| npu 923 K, ucnons3ys ciaeayroime JaHHbIe 0 TeIJIOEMKOCTH:
OIIK-4;
OIIK-5;| ¢y(A1)=10,2+ 1,213 « 10 T (JIxx/mons * K);
OIIK-6. | cp(A1203) =110 + 1,775+ 102 T- 3,1 « 10°T2 (JIsx/mons * K);
cp(Fe) = 17,35 +2,68 « 102 T (Jlx/momnb * K);
Cp(Fez03) = 113,5+ 6,73 « 102 T- 1,775 * 10°T2 (JIsx/monb * K).
CranaapTHblii TemnoBoi >(Qekr peakuuu pasen -1,698 « 10°
JIxk.
49, | OMIK-1;| Bo3moxkxeH nu 1pu o0ObIUHBIX (cTaHmapTHbIX) ycioBusx | Crp. 89
OIIK-2;| npouiecc BoccTaHoBieHUs: okcunaa xeinesa (III) Bomopomom?
OIIK-3;| Ilponecc mpOTEKAET B COOTBETCTBUY C YpaBHEHHEM
OIIK-4;| Fex03 (xkp) + 3Hz (1) = 2Fe (xp) + 3H20 (m).
OIIK-5;
OIIK-6.
50. | ONK-1;| [InoTHOCT, BOAHOTO pacTBOpa Opommna HaTpusi ¢ MaccoBod | Crtp. 135
OIIK-2;| noneit NaBr, pasmoii 25 %, cocraBmser p = 1,223 r/cme.
OIIK-3;| MosnspHas macca Opomuza Hatpust M = 102,9 r/Moub, BOabl —
OIIK-4;| M = 18 r/monb. Belpaszute coctaB pacTBopa B MOJIIPHBIX J0JISIX
OIIK-5;| ¥ BBIYHCINTE MOJIIPHYIO KOHIIEHTPALHIO.
OIIK-6.
51. | OIIK-1;| Paccuurats koHCTaHTy paBHOBecHs peakimu: ZnSOs4 + Cd = | Crp. 12
OIIK-2;| CdSOs4 + Zn. CranpaptHelii noteniman Zn|Zn?* pasen -0,762
OIIK-3;| B, a CdCd* = -0.40B. (IgK = 659)
OIIK-4; '
OIIK-5;
OIIK-6.

Tekymuii KOHTPOJIb 3HAHWW MPOBOJIMUTCS MYTEM OLIEHKH BBINOJHEHUS MHUCHMEHHBIX 3aJIaHUN K

MPaKTUYICCKUM U HaGopaTOpHLIM 3aHATUAM, a TaKKC YCTHBIX OTBCTOB HA MPAKTUYCCKUX 3aHATHAX.

O1eHOYHBIE cpeacTBa Ajid TEKYLIETO KOHTPOJIA YyCII€BACMOCTH, HpOMe)KYTOqHOﬁ arTeCcTanuu I10
uroraM OCBOCHHUA NJUCLMITIIIMHBI.
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Buabl KoHTpOJIsA
Pabouas mporpamma mnpenmnonaraeT TEKYIIMHA, MPOMEXKYTOUHBIH M UTOTOBBIM BHJBI KOHTPOJIS: OIPOC,
MIPOBEPOYHBIE TUCHbMEHHBIE paOOTHI IO TEMaM; YK3aMeH.
[TpoBepouHble MUCHMEHHBIE PAaOOTHI MPOBOIATCS BO BpeMs NPAKTUYECKUX 3aHATHH, MO BOIPOCaM H3
NepEeYHs BOMPOCOB [l TOATOTOBKH K 3K3aMEHY (CM. HUXKeE).

MeToanka (popMUpPOBaAHUSA Pe3yIbTUPYIOLIEH OLEHKHU

MuHUMaIbHOE KOJIMYECTBO OayioB, KOTOPOE CTYACHT MOKET HaOpaTh B XOJI¢ M3yUeHHUs Kypca s
MOJIYYEHUS TIOJIOKUTENbHOH oreHkH, — 50; MakcumanbHoe — 100. bamibl ckiaaplBalOTCS U3 CIEAYIOMUX
MOKa3aTeseil: 3a peryaspHbIe BBICTYIUICHUS HA CEMHHAPCKHUX 3aHATHSIX — J0 20 OalioB 3a KaxabIid
pyOex; 3a TecTupoBaHHue — 70 15 6aIoB Ha KaXJI0W pyOeKHOW KOHTPOJbHOM; 10 30 0a/uioB HA YCTHOM
OTBETE HK3aMEHA.

Texymuii KOHTPOJIb 3HAHWM MPOBOJUTCS IyTEM OLIEHKH BBIMOJHEHHUS MHCbMEHHBIX 3a/laHUN K
MPAKTUYECKUM U J1a00PATOPHBIM 3aHATHM, a TAKXKE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHITUSX.

OLieHOYHBIE CPEICTBA ISl TEKYIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOUHOU aTTECTALMH IO
WUTOTaM OCBOCHUS TUCIUILIAHEI.

OueHuBaHUE CTYJEHTA B XOJI€ TEKYIIErO0 KOHTPOJIA YCIEBAEMOCTH OCYIIECTBISIETCA HUCXOMAS M3
BBITIOJTHEHUS BCEX BUJIOB CAMOCTOSATEIHHON PabOTHI.

IIkana cooTBeTcTBUS NATHOAVIBHOM CHCTEMbl OLICHMBAHMS ¢ KOJIHMYEeCTBOM HA0OPaHHBIX
0aJlJ10B IO HTOraM TEKYILIET0 KOHTPOJIA yCII€EBAEMOCTH

Bun pabotsr KonmuectBo 6ammoB, COOTHECEHHBIX C  OOmIeH
OLICHKOI1 110 BCEM BHJIaM BBINTOJHEHHBIX paloT:

0-3 — «HEYIOBIICTBOPUTEILHOY;

4-9 — «yZOBIETBOPUTEILHOY;

10-15 — «xoporoy;

16-20 — «oTaugHOY.

PabGora Ha maboOpaTOpHBIX 3aHATHSIX 0-10
(ycTHBIE  OTBETHI, y4yacTHE€ B  OIIpOCE,
Jiasore).

BrimonHeHre KOHTPOJBHBIX 3a/laHUM, 0-10

caada oOpMIIEHHBIX J1a00paTOPHBIX paboT

Wroro texymuii KOHTPOIH 0-20

Pabouas mporpamma npexycMaTpuBaeT NMPOBEACHHUE JEKIIMOHHBIX U JTAOOpAaTOPHBIX 3aHATUH, a

TaKXe CIeAyIoIue BUAbI pPadOT: CaMOCTOATENbHYIO pabOTy CTYJEHTOB IO MOATOTOBKE YCTHBIX JIOKJIAZI0B
1 00CYKIEHH 10 TeMaM JUCIHUILIMHEL - pabOTy B aKTUBHOM U MHTEPAaKTUBHOU (hopMax.

Pabouas nporpamma npeznonaaraeT TEKyIUH U IPOMEKYTOYHbINH KOHTPOJIb 3HAHUH.

®opMbl padoThI: JIEKIIUH, YCTHBIE OMNPOCHI, KOHTPOJIbHBIE PabOThl, CAMOCTOATEIbHBIE PabOTHI
(uTeHue MuTEPaTypshl, padboTta B ONOINOTEKE, TUCKYCCHH).

Buabl KoHTpossi: TeKyumMii (Ha 7a0OpaTOpPHBIX 3aHATUAX), MPOMEXKYTOUHBIH (MOIYJIBHOE
TECTHPOBAHUE), UTOTOBBIHN (3a4eT B 6 ceMecTpe).

Texymmii KOHTPOJIb — 3TO HENPEPHIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHSI YCBOEHUS 3HAHUMN
u (popmHupoBaHHMS YMEHUIl M HaBBIKOB B TEUEHHME CEMECTpa WM ydyeOHoro roja. Tekymuid KOHTPOIb
3HaHUH, YMEHUN U HaBBIKOB CTYJEHTOB OCYIIECTBISIETCS B XOJ€ Y4eOHBIX (ayJUTOPHBIX) 3aHSATHUH,
MIPOBOAMMBIX 10 PACIHCAHUIO.
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dopmMaM# TEKYIIETO KOHTPOJsI BBICTYMAIOT Kopomkue (00 15 mum.) 3a0aHusi, BBHIOJHIEMBIC
CTYJACHTaMHU B HavaJe JICKIIMU C IENbI0 TPOBEPKH HAIUYMS 3HAHUHN, HEOOXOAUMBIX JIJISl YCBOSHUSI HOBOTO
MarepHuaia Wik B KOHIIE JICKIIUH JIUIs BBIICHEHHUSI CTEIICHH YCBOCHUSI M3JI0)KEHHOT'O MaTepuaa.

Tekylmuii KOHTPOJIb 3HAHUU IPOBOJMTCS IIYTEM OLEHKM BBIIIOJHEHHS MUCbMEHHBIX 3aJaHUA K
MIPAKTUYECKUM 3aHATUSIM, a TAK)KE YCTHBIX OTBETOB HA IPAKTUYECKUX 3AHITHSIX.

PyOexHbIil KOHTpPOJIb OCYIIECTBIsIETCA MO Oojiee WM MEHEEe CaMOCTOSTENBHBIM pas3fesiaM —
y4eOHBIM MOAYJSIM Kypca U HIpPOBOAMTCA MO OKOHYAHWM H3YyUEHHsS MaTepuana MOJIyJs B 3apaHee
YCTaHOBJIEHHOE BpEMs.

PyOexHbIli KOHTPOJIb MMPOBOAMTCS C IENBIO OMPEACIICHUS] KaueCTBA YCBOCHHUS MaTepHalia y1eOHOTo
MOJYJIA B 1IeJIoM. B TeueHne cemecTpa MpOBOAMTCS JBA TAKMX KOHTPOJIBHBIX MEPOIIPHSITHS MO TPpadUKy.

[IpoBepka kauecTBa YCBOEHHUs 3HAHUM OCYHIECTBIISETCS HE TOJIBKO B YCTHOM, HO U B MMUCbMEHHOU
dopme. [IpoBenenue pasHbix 1Mo ¢hopMe U MO 00bEMY YCTHBIX M MUCBMEHHBIX PadOT AUCHUILIMHUPYET
CTYJEHTa, aéT MPEenoJaBaTe/l0 OCHOBAaHUS Il OObEKTUBHOM OIEHKU 3HAHHUM Ka)XXAOTo CTYJIEHTa IpH
BBIBEJICHUM CYMMAapHOTo 0ajuia, MO3BOJIIET CTYIEHTY IPEACTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO
MpeIMETy, YBUIECTh CBOM CHIIbHBIC U C1a0ble CTOPOHBI, YTOOBI YIECTh UX MPHU MOJTOTOBKE K 3aUeTy.

Busibl TeKyniero KOHTpoJs:

a) yCTHBIN ()POHTATBHBIN WM WHAWBHUYAIBHBIA OMPOC;

0) MUChbMEHHAsI CAMOCTOSTENIbHAs paboTa;

B) YCTHOE M3JIOKEHUE COJIEPKaHUs TPOYUTAHHOTO B paMKaX CaMOCTOSITENIbHOM paboThI;
') YCTHOE BBICTYILIEHUE TIO TEME O0CYKACHHUS.

IIpoMeXkyTOYHEIN KOHTPOJIb

JucuumimHa pa3ouTa Ha MOAYJIH, KOTOPBIC TPEICTABISIFOT COO0H JIOTHYECKU 3aBEPIICHHBIC YaCcTH
pabodeil mporpamMmbl Kypca W SBIISIOTCS TEM KOMIUIEKCOM 3HAHMM W YMEHHWH, KOTOpPBIE MOJJICKAT
KOHTPOJIIO.

KoHuTponb ocBoeHus: MOAyseil BKIOYaeT B ceOsl BBIOJIHEHUE MHUCbMEHHBIX KOHTPOJBHBIX padoT,
MPEeIyCMOTPEHHBIX paboyeil MPorpaMMoil TUCIUTUIHHEIL.

B xoHue cemectpa nIpoOBOAUTCA KOHTPOJIBHOE MEPONPUATHE, BKIIIOUAIOIIEE KOHTPOJb MOCIEIHETO
MOMYJSl JUIsl BCEX CTYACHTOB M KOHTPOJb, KOTOPBIM MPOXOIAT 00S3aTENbHO TE€ CTYJAEHTHI, KOTOPHIC
MMEIOT 33JI0JPKEHHOCTH TI0 MPOIILIBEIM MOJIYJISIM, a TAK)KE T€, KTO KEJIAaeT YIYUIIUTh CBOW PEUTHHT.

[IpoMexyTOUHBII KOHTPOJIb OCYILIECTBISETCS 10 OAJIbHO-PEUTUHIOBON CHCTEME.

Metoauka ¢popMUpOBaHNS Pe3yabTHPYIOLIEH OLEHKHU
HroroBass oIeHKa CKIAAbIBACTCS KaK CPEAHEB3BEIIECHHAs II0 PE3YJbTaTaM BCEX OLEHHBACMBIX
paloT Ha NPOTSHKEHUH CEMECTPA, Ky/a BXOAAT MOCELCHHE JIEKIUH 1 J1ab0paTOPHBIX 3aHATHH, OTBETHI U
JIOTIOJIHEHUSI Ha J1abOpaTOPHBIX 3aHATHSAX, KOHTPOJIbHbIE pabOThl (KOHTPOJIBHBIE CpE3bl M0 HUTOram
MOJIYJIST).

IIpoMe:KyTOYHBI KOHTPOJIb - WMTOrOBas OLEHKAa 3HAHUM CTYAEHTA, OCYLIECTBISETCSA IO
HAKOMMTEJIbHOM CHUCTEME CYMMHpPOBAaHHEM OajluIOB, MOJYYEHHBIX B MPOLECCe TEKYILEro M pyOekHOro
KOHTpPOJIA.

DopMa IPOMEKYTOUYHOTIO KOHTPOJIA — DK3aMEH.

[IpoBeneHne TEKymIEro 1 NPOMEXYTOYHOTO KOHTPOJIS 110 TUCHUIUIMHE OCYHIECTBIISETCS B COOTBETCTBUH
¢ Monoxennem COT'Y !

BajjabHasi cTpyKTypa olleHKH

Makc. xoi-

Dopma koHmpos
P P BO OaJUI0B

! TMonoxeHne o TeKylIeM KOHTPOJE YCHEBAEMOCTH M HPOMEKYTOYHOU aTTeCTalMH OOYYaIOIIMXCA MO 06pa30BaTENLHEIM
IporpaMMaM BBICIIETO 00pa3oBaHHs — MporpamMmaM OakaixaBpuara, Maructparypsl U cnenuanmurera B COI'Y.(B mocnemaneit
penaxmuu ot 08.07.20 r. TIp.Ne 173)
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Teky1as olieHKa CTyJIeHTa B Te€UeHUe 1-8 Heaeam COCTOUT U3: 20
* BeinosiHeHUs 3aJJaHiil HAa TPAKTHYECKUX 3aHATUSIX 10
¢ BrimoaHeHNs JOMAaNTHUX 3aJaHui 5
* CaMOCTOSITETbHBIX PadoT 5
1-s1 pyOesxHas mucbMeHHas KOHTPOJIbHAsA paboTa 15
Texymias onenka cryaenrta B redenue 10-15 Hepenu cocTouT us: 20
* BhInoIHEHYS 3aJaHUI HA TPAKTHYECKUX 3aHATHIX 10
¢ BrimoHeHNs JOMAaNIHUX 3aJaHui 5
* CaMOCTOSITETbHBIX PadoT 5
2-51 pyOekHasi MUCbMEHHAasi KOHTPOJIbHAs paboTa 15
HToro 70

MeTtoauka GopMHUPOBAHUS Pe3yJIbTHPYIOIIEi OLEeHKH.
B xozie Texymiero KoHTposs cTyieHTsl MoryT Haopars 0-70 6anios:
1 —s1 pyOesKHAsI ATTECTAIMA -MAKCHMAJIbHO 35 0aJ1710B; U3 HUX:

Or 0 mo 15 GauioB (pyOekHas aTrecraims) — TecTHpoBaHue B IeHTpe tectupoBanus COI'Y wim
YKa3bIBACTCS HCHOJNb3yeMas TMpH W3YYCHWH JaHHOW JIUCHMIUIMHBI (opma (mHChMeHHas paboTa,

KOJUIOKBUYM, 3CC€ U T.1.);

Or 0 no 20 OGammoB(TEeKyias OIICHKAa) — aKTUBHAas paboTa 3a JaHHBIA TEPUOJ] Ha CEMHUHAPCKHUX

(MpaKTUYECKUX ) 3aHATUIX
2-91 py0Oe;KHAS aTTECTALMS — MAKCUMAJIBLHO 35 0a/1JIOB; M3 HUX:

Ot 0 j10 15 GannoB(pyOerkHas arrecTaius) — TECTUpOBaHUE B LieHTpe TectupoBanust COI'Y;
Ot 0 10 20 GansioB (TeKylas OlIEHKA)— aKTUBHAs padoTa 3a JaHHbIM [Eepro/l Ha CEMUHAPCKUX

(IpaKTHYECKUX ) 3aHATHSIX
[IpomexyTOUHBINM KOHTPOJIb:

Jljas a3x3aMeHa:
3a yCcTHBIN OTBET Ha 3k3aMeHe cTyAeHT nonydaeT 0-30 6amios.

CTyneHThl, TIOTYYHBINHE B XOJ€ TEKYIMEro W pyOe:kHOTO KOHTpojis 50-56 06amioB aBTOMaTHYECKH

MOJIY4aloT «3a4yeTy.

PesynbTupyromias omeHka ckiaasiBaeTcst mo cootBercTBytomeir BPC gopmyie.

Ixkana UTOroBoO# aKaeMU4eCKOH YCIIeBAEMOCTH CTYAEHTOB 110 JUCHUILINHE

Cucrema ouenok COI'Y
Cymma GaoB Haspagme YUuclioBoit SKBUBAJICHT
86 - 100 OTJIMYHO 5
71-85 XOpOIIIO 4
50-70 YJIOBJICTBOPUTEIIEHO 3

IIpuMepbI BONPOCOB K NPAKTHYECKUM 3aHATHAM

Pa3znen «Xumuueckasi TepMOIMHAMMKA»

1. OcHOBHBIE TOHSITHS XHMUYECKOU TEPMOJNHAMUKU. TepMI/IHLI U IIOHATHUA. CHCTEMA (OTKpI)ITaSI, 3aKpbITasd,

H30JIMpOBAHHAs, TOMOI'CHHAs, FeTepOFCHHaH), COCTOSIHHE Ml CBOMCTBA CUCTEMABI.

2. llepBblif 3aKOH TEpMOAMHAMHUKH, (QOPMYIHPOBKA, MaTEeMaTHUYECKOE BbIpakeHHE. BHyTpeHHss »Heprus,
SHTaNBNUs. Beipaxkenue |-ro 3akoHa JJ1si HF30TEPMHUYECKOTO, U30XOPHOTO M W300apHOT0 TIPOIIECCOB.
3. TermoemkocTh. MicTuHHAS, MOJISIPHAS TETUIOEMKOCTb. M30X0pHas1, n300apHas TEerIoeMKOCTb.

2 B cootsercTBuu ¢ ITonoxenneM o BPC oneHnBaHusS 00y4aiomMXCs O4HO GOPMEI 110 06pa30BaTENLHEIM IPOrPaAMMaM
BBICIIETO 00pa3oBaHus — MporpaMMam Oakanaspuata u crienuanurera B @I'6OY BO COTI'Y (ot 05.03.2018 1., ip.Ne 47)
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4. TemnoBbie 3 dexTrl. 3akoH ['ecca. 3aBUCUMOCTh TEILIOBOrO 3(PdeKkTa XUMUIECKOH PEeakIMd OT TeMIIEPaTyphbl
(ypaBHenue Kupxroga).

5. Brruncnenune TemoBbX 3G PeKkToB xumudeckux peakiuid. Kanopumerpus. TermnoTsr pacTBOpeHns: 1 HEUTpATU3ALINH.

6. Baytpennsst sueprus. Duransnus. TemoBoid addexT xuMuueckoit peakuuu. 3akoH ['ecca.

7. Bropoii 3akoH TepmomuHamuku. Dopmynuposka |l-ro 3akoHa TepMomuHaMUKW. DHTpomusi. 3aBUCHUMOCTD
SHTPONHH OT TEMIEPATYPHl. MI3MeHeHrne YHTPOITNH B HEKOTOPBIX MPOIIeCCaX.

8. OmpenencHue MOISPHOW MAacCChl PACTBOPEHHOTO BEMIECTBA KPUOCKOMUYECKUM, 30YIUTHOCKOTMYCCKHM HITH
OCMOTHYECKHUM METOJIOM.

9. UneanbHble pacTBOPBL. 3aKOHBI UACATBHBIX pacTBopoB. OcMoc U ocMoTHYecKOe NaBieHue. 3akoH Bant-I'ododa,
Paymns. Ilonmkenne TeMmepaTypsl 3aMep3aHns pacTBopa (KPHOCKOTIHS).

10. Cunbable 3neKTponuThl. OcOOEHHOCTH CBOWCTB CHIIBHBIX AIEKTPoNuTOB. Koaddunuent akrusHocTH. [ToHsTHE
coJbBaTalyy (TUAPATALIIN) HOHOB.

Paznen «DJIeKTpOXuMHU»

1. KoHmykTOMeTpH4YecKkoe THUTpOBaHHE. THWTpPOBaHWE CHUIHLHOW KHCIOTHI CHJIBHBIM OCHOBaHHEM. T[HUTpOBaHWE
cJ1a00H KHCIOTHI CUIIbHBIM OCHOBAaHHUEM.

2. DnekTpuyeckas IPOBOAUMOCTh pacTBOPoB. CKOPOCTh IBMXKEHUS HOHOB. Y IETbHAS, SKBUBAJIICHTHAS
MPOBOJMMOCTD DJIEKTPOJIUTOB U UX 3aBUCHUMOCTB OT Pa3InYHBIX (PAKTOPOB.

3. Tepmoxumusi. TermoTer 00pa3oBaHus U cropaHus BemnecTB. CTaHIapTHBIC TEIUIOBBIC () ()EKTHL.

4. TepmomuHamuyeckue TOTeHIWANbl. OHeprus [mnbO6ca wu »sHeprus ['empmrombna. YpaBHenue ['nbG0Oca-
I'enbmrosnsna.

5. YpaBHenue n3o0apsl 1 H30X0Pbl XUMHYECKOI peakiuy. BiisiHue Temnepatypsl Ha XumMudeckoe paBHoBecue. CMeleHne
paBHoBecus (npuHiun Jle-lllaTtense).

6. Bropoe Hauano tepmonuHamuku. DHTponus. [loctynaT [Inanka. Beraucienns n3MEHEHHI SHTPOIINH B Pa3ITMIHBIX
mnmponeccax.

7. CaMOHpOI/ISBOHBHBIS 1 HECAMOIIPON3BOJIbHBIC ITPOLECCHI. KpI/ITCpI/II/I CaMOIIPOU3BOJIBHOCTHU IPOLICCCOB. YcmoBus
TEPMOJANHAMHNYICCKOI'O PABHOBCCHS.

8. YPaBHeHI/Ie H30TCPMbL XHMHYECKON peaknuu. XHAMHAYECKOE PAaBHOBECHUC B I'CTCPOTCHHBIX CUCTEMAX.

9. YpaBHenue n3o0apbl 1 M30X0Pbl XUMHYECKOI peakiuy. BiisiHue Temneparypsl Ha Xumudeckoe paBHoBecue. CMeleHne
paBHoBecus (npuniun Jle-IllaTense).

10. DxBUBaJICHTHAS 3JIEKTPHUYECKAs IPOBOIUMOCTD U 3aBUCHMOCTh €€ OT Pa3HbIX (DaKTOPOB.

11. T'oMoreHHBIC U reTeporeHHbIe cucTeMbl. [IpaBuo da3 ['mboca.

12. TepmoarHamMKa TanbBaHMUYECKOro 3jeMeHTa. OmpeneneHHe IMOJHOW, CBOOOJHONW M CBS3aHHOW 3HEPIHH
rajJbBaHUYECKOr0 JIEMEHTA.

13. OGpatumMbie U HeoOpaTtuMble 3eKTpobl. Kinaccudukamuss oOpaTUMBIX 3J1€KTPOAOB (JEKTPOIBI HEPBOTO
pona).

14. OmnpeneneHue >IEKTPUUECKOW MPOBOAMMOCTH pacTBOpoB. KoHmykromeTrpuueckas sueiika. OmnpeneneHue
CTETIeHH U KOHCTaHTHI IUCCOLMAIIMY CJIa00T0 3JIEKTPOIUTA TI0 NIEKTPHUUECKOM MPOBOANMOCTH PacTBOpA.

15. PaBHOBeCHBIE 3EKTPOJIHBIE MPOLECCH M ANIEKTPOJABMKYIINE CUIIBI. DJIEKTPOJI, 3JEKTPOIHBIA MOTEHIHAT U
3.11.C. ANIEKTPOXUMHYECKOH LIETH.

16. Teopuu BOZHUKHOBEHHS CKa4Ka MOTEHIMANA Ha TPAHULE METaJll — PacTBOP.

17. ®a3oBble paBHOBECHUS B OJHOKOMIIOHEHTHBIX CUCTeMax. /lnarpaMma COCTOSIHHS CEPBHI.

18. PaBHOBeCHBIE 3JIEKTPOAHBIE MIPOLECCHI U IEKTPOABIKYIME cuilbl. OOpaTuMble M HEOOPAaTUMBbIE SJIEKTPOABI.
Knaccudukamms oOpaTUMBIX JIEKTPOJIOB (AJIEKTPOJIBI BTOPOTO POJIA).

19. l'anpBaHUYECKUiT AIeMEHT. XUMHUECKHE U KOHIICHTPAITMOHHBIE FalbBAHHYECKHE 3NIeMeHThI. O0mue
BBIPKEHHS IS 3.]1.C. TaJbBAaHMYECKOTO 3JIEMEHTA.

20. PaBHOBecue MexIy TBepHoOil (a3oil W pacriaBoM B OMHApHBIX crcTeMax. Tepmudeckuii aHanm3. [{uarpamma
COCTOSIHHSI OMHAPHBIX CHCTEM C 3BTEKTHKOI1. [IpaBwiio prryara.

21. TlonmwxkeHue TeMieparypsl 3amep3anust pactBopa. Kprockonus. [1oBbllieHrne TeMIlepaTypbl KUTIEHHUs PACTBOPA.
36ymmockomus. Ocmoc. MI30ToOHNYECKHE PaCTBOPHI.

22. ®da3oBbIe PaBHOBECHA B OTHOKOMITOHCHTHBIX CUCTEMAX. ﬂHanaMMa COCTOSAHHUS BOOBI.

Pa3znen «Xumuueckass KHHETHKA»

1. OcHOBHBIC TIOHATHS M MOCTYNAThl (OPMaATLHONH KWHETHKH. [IpsiMast W oOpaTHasi KUHETHYECKHE 3ajadH.
[TapameTpsl KHHETHUECKUX YPaBHEHUI.
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10.
11.

12.

13.

14.
15.

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

26.

27.

28.

MonexkynapHOCTh U NMOPANOK peakuuu. MeTonsl onpeneseHust Mopsiika peakuuy. Peakiuyu nepeMeHHoro
ropsika (IPUBECTH TTPUMEDPHI).

VYpaBuenue Appennyca. CocoObl OnpeaeNieHnsl ONBITHOW YHEPTUM aKTHUBALMH, M €€ CBSI3b C DHEPrHsIMU
AKTUBAIIUH 3JIEMEHTAPHBIX MTPOLIECCOB.

Kunernyeckoe ommcanue HeEOOPaTHMbIX pPEAKLUil NEPBOTO MOpPAIAKAa B 3aKPBITBIX cHCTeMax. Bpews
MOJIYIIPEBPALIECHUS U CPEIHEE BPEMsI )KU3HH UCXOTHBIX MOJIEKYIL.

O6patumast peakiyst IepBOTO MOPSIIKA U ONpeesieHNe ee KWHEeTUYeCKUX mapaMeTpoB. CKOpPOCTh peakiuu
U XUMHYECKOE CPOACTBO.

Heob6paTumMble peakiiuu HyJI€BOTO U BTOPOTO MOPSIAKOB, ONpPEeIeHNEe KOHCTAHThl CKOPOCTH U3 OIBITHBIX
JNaHHBIX. ABTOKaTanuTH4ecKas peakuus. Bpems momynpeBpaiieHus (IpH OJUHAKOBBIX KOHIIEHTPALUAX
KOMITOHCHTOB).

HeoOpatumMble mocnenoBaTenbHble pEeaKIMU IIE€PBOrO MOPsAAKa (TOYHOE M NPHONMKECHHOE PpeIIeHHS
KMHETHYEeCKOH 3a/1aun). MeTo/] KBa3UCTallMOHAPHBIX KOHLIEHTPAUK 1 001aCTh €ro MPUMEHEHHS.

MeToabl KBa3UCTAIIHOHAPHBIX M KBa3HPAaBHOBECHBIX KOHIEHTPALMH B XMMUYECKOW KUHETHKE (Ha Jr000M
TIpuMepe).

VYpaBuenne Muxasnuca-MenteH. OnpeznencHne ero KMHETUYECKUX [apaMeTPOB U3 OINBITHBIX JAHHBIX.
ComnocraBnenue co cxeMoil JIanrmropa-XuHIIEIbBY/1a B T€TEPOr€HHOM KaTalus3e.

Kuneruka (pepMeHTaTUBHBIX PEaKLU C KOHKYPEHTHBIM HHIMOUPOBAHUEM.

HepasBeTrBnennsie 1enHple peaknuu. CKOpOCTb TEMHOBOH M (DOTOXMMHYECKOW peakiuu 00pa3oBaHUS
HBr. YpaBuenue boaenmreitna-JIunaa.

BriBo# KMHETHUYECKOTO ypaBHEHHs Ul pa3BETBIEHHBIX LEMHBIX pEeakUMid M ero aHanui (Ha mpuMepe
TOpeHwst BoAOpoAa). MeTo «IoIycTalnOHAPHBIX» KOHIeHTpannii CeMeHoBa.

Pa3BeTBneHHbIE II€TIHbIE PEAKIMM: MOJYOCTPOB BOCIUIAMEHEHHWS W NPUYMHBI MOSBJICHUS HECKOJIBKUX
npenenoB BociulamMeHeHus. IlomojkeHue mepBoro mpejaena BOCIUIAMEHEHMS s CMECH BOJOpoJa C
KHCJIOPOJIOM.

[TonoxeHue BTOpOro npenena BocmiaMeHenus Juist peakuun Hy + Oa.

CkopocTu peakiuil B OTKpBITHIX CHCT€Max. YpaBHEHHE JUIs CTAIl[IOHApPHOM CKOPOCTH pEaKkIuu B
peakTopax HIECaJTbHOIO CMEIIEHUS M HJEaJbHOr0 BbITeCHEHHSA. CKOPOCTH peakiiM MEepBOro Mopsaka B
peakTope WAealbHOTO cMemieHus (HeoOpatmmas u oOparnMmas peakmusi). OmnpenerneHne KOHCTaHT
CKOpPOCTH IO CTAI[MOHAPHBIM KOHIEHTPAIUSAM UCXOJHOTO BEIIeCTBA U MPOIYKTa PEAKIUH.

Hcnonb3oBanne aauabdaTUdeckoro MPHUONMKEHUS UISl ONHCAHWs XUMHYECKOH peakluyd YacTHIIL:
MIOBEPXHOCTh MOTEHIMATIBHON SHEPTUH, TyTh PEaKLMU, SHEPTUs aKTHUBALIUH.

Teopusi akKTHBUPOBAHHOTO KOMIUIEKCA M CTaTHCTHYECKHH BBIBOJ OCHOBHOTO ypaBHEHHs. B3anMocBs3b
ONBITHOW Y UICTUHHOM DHEPTUM aKTUBALUU.

TepMoauHaMUUECKUIl acCEeKT TEOPUH AaKTUBHPOBAHHOIO KOMIUIEKca. Peaknuu B pacTBopax. YpaBHEHHE
Bbpencrena-beeppyma.

Teopust akTUBHBIX coynapeHuid. YpasHenue Tpayrina—IJIbtonca.

[IpuMeHeHne TeoprH aKTUBHBIX COYAapeHHH K OUMOJIEKYIISIPHBIM PEaKIUsIM.

Hcnonb3oBaHue TEOpUM AKTUBHPOBAHHOTO KOMIUIEKCA IJISI OLIGHKH CTEPUYECKOT0 MHOXKHTEINS TEOPHH
AKTHBHBIX COYAAPEHUI.

WnTepriperaniiss NpeAdKCIIOHEHIMATBHOTO MHOMXHUTENA B CTAaTHCTUYECKOM M TEPMOJMHAMHYECKOM
acreKTax TeOPUH aKTHBUPOBAHHOTO KOMIUIEKCA. DHTPONHS aKTUBALIUH.

MoHOMOJIeKyJISIpHBIE PEAKIUH U UX ONHMCAHNE B TEOPUH AKTUBUPOBAHHOTIO KOMIUIEKCA (B CTATHCTUYECKOM
Y TEPMOJIMHAMHUYECKOM acCIeKTax).

Kunernyeckne ocoOEHHOCTH MOHOMOJEKYIAPHbIX peakuuid. Ilpumenenue teopum coynapeHuil. Cxema
JIunpemana. IlonpaBka XuHieabByaa.

Peakumu B pactBopax. YpaBHeHne CMOJYXOBCKOTO W €r0 NMPHUMEHEHHE B KWHETHKE OWMOJIEKYISIPHBIX
peaKInid.

Kunernyeckne xapakTepHCTHUKH dieMEHTapHBIX npoueccoB (oroxumuu. [lpunmmun Ppanka-Kongona.
du3nveckre M XMMHYECKHE CBOMCTBAa MOJIEKYJ B AJIEKTPOHHO-BO30YKIACHHOM COCTOSHUH. DKCHMEDPHI U
9KCHUIIIEKCHI.

3akonbl ¢oroxumuu (3akoHbl byre-JlamOepra-bepa, Bant-l'odda, Oitnmreiina). KBaHTOBBIH BBIXO.
«Knerounsrit 3¢ pexr». Kunernueckas cxema lllrepaa-donsmepa. MHOropoTOHHOE MOTIIOMICHHUE.
OcHOBHbIE TIOHATHA W KiIacCH(UKAMKM B KaTaju3e: TeTEepOreHHBIW M TOMOTE€HHBIM KaTaiwus,
(hepMeHTaTHBHBIN KaTaJln3, aBTOKATAIM3, AKTUBHOCTh U CEJIEKTHBHOCThH KaTaJM3aTOPOB, YHCIO 000POTOB
(TOF u TON). Karaiu3 Ha HAHOYACTHUIIAX.
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29. MexaHu3Mbl KHCIIOTHO-OCHOBHBIX KAaTaMUTUYECKUX peaknuii u ux kiaccubukarms. lleomuTsl M ux
cBoiicTBa. TBep/bie KUCTOTHI KaK KaTajau3aTophbl.

30. Kunetnka peakiuii crenupuieckoro KHUCIOTHOIO Karajau3a. MexaHW3Mbl U JIMMHTHUPYIOIIUE CTauH.
Oynkius kucnoTHocTu ['ammera. CymepKUcIoThI.

31. KuHeTnka peakiuii OOIIEro KHCIOTHOrO M OOIINEro OCHOBHOI'O Karannm3a. MeXaHHM3Mbl PEaKiMid H
JTUMUTHPYIOIINE CTaIuH Tpoliecca. Y paBHeHNE bpeHcTena u ero anaims.

32. KoppellMOHHbIE COOTHOIICHUS MEXAY KHHETHUYSCKUMHU M TEPMOIAMHAMUYCCKHUMH IapaMeTpaMH B
Katanmse. YpaBHeHnus bpéuctaena. Ypasuenne CemenoBa-I1oistHE 1S paTuKalbHBIX PEaKITH.

33. Kunernka JIonrMmiopa-XuWHIIENbBYa JJIi pEakIWd Ha OJHOPOJHON MOBEPXHOCTH KaTalU3aTopa.
Oco0eHHOCTH KUHETUKH U 3aITUCH KOHCTaHTHI PABHOBECHS B aJICOPOIIMOHHOM ciio¢ (00l ciryuait).

34. KuHeTHKa TeTepOreHHO-KATATUTHUSCKUX peakiuid ¢ 1ud(y3uOHHBIMH OTpaHUYCHUSMU. BHenHss
g y3us.

35. KuHeTnka KaTalUTHYECKUX PEaKIMii BO BHyTpeHHeH auddy3noHHON oOsacTu. PernieHne KUHETHUYECKOM
3aaun 3enbaoBuYa-Tuie i He0OOpaTUMOH PeaKIMK NIEPBOTO TOPSIKA.

Pasnen «HepaBHOBeCHBIE 3J1eKTPOXUMHYECKHE (3JIEKTPOJIHBIE) MPOLECChD»

1. QHGKTPOHI/ITI/I‘IGCKEUI aucconranuAa: OKCIICPUMCHTAJIBHBIC TIPOABICHHUA W KOJIUMYCCTBCHHBIC
cooTHomeHus. [IpunYrHBI yCTOHYUBOCTH HOHOB B pacTBOpax ANeKTpoiauToB. Monens bopHa.

2. Teopust cuIBHBIX AIIEKTPOIUTOB JleOas-XrOKKems: MPHOMMKEHUS MOJETH HWOHHOH aTtMocdepsl,
3aBUCUMOCTb Pajiilyca MOHHOU aTMoc(epsl OT MPUPOIBI PACTBOPUTENS H DIICKTPOIIHTA.

3. Ilepoe u BrOpoe npubmmKeHus teopun JlebGas-Xrokkenss Uis pacdyeTa CpEeIHEro HOHHOIO
Ko3pduumeHTa aKTHBHOCTH: TMpelesibl IMPUMEHMMOCTH M HIpuUpoAa HaOMoJaeMbIX OTKIOHEHHH OT
9KCIICpPUMEHTA.

4, VYaenpHas W SKBUBAJIEHTHAs SJIEKTPONPOBOIHOCTH 3JIEKTPOJUTOB. [IOJBMKHOCTH OTAEIBHBIX
HMOHOB. OMIUprudeckuii 3akoH Konbpayia u ero o6ocHoBanne OH3arepom.

5. Uwncna nmepeHoca, HOHHBIE AIIEKTPOIIPOBOIHOCTH, MOABMKHOCTH B KO3 GuIneHTsl nuddy3nu, ux
3aBUCHMOCTH OT KOHLIEHTPAIK pacTBopa.

6. 3aBHCHUMOCTD 3KBHBAJICHTHON 3JIEKTPONPOBOAHOCTH OT TEMIIEPATyphl, IPUPOABI PACTBOPUTENS U
KOHILIEHTpaluu pacTBopa. YpaBHeHue OHzarepa.

7. [poneccer muddy3nu U MUrpauuu B pactBopax snekrposntoB. @opmyna HepHera-DitHmTeliHa.
Juddy3nonHbIi MOTEHIMAN HA TPaHUIIe ABYX PACTBOPOB.

8. PazHocTH mOTEeHLMANOB B 3IEKTPOXMMHUYECKHX cucTeMax. lloreHnuansl Bonbra m I'anbBanm.
IToBepXHOCTHBIN MTOTEHLIAAI.

9. ONEeKTPOXUMHUYECKHH MOTeHIIMaN. Y CIOBUS PaBHOBECHUS Ha TPaHMIIE JIEKTPOJA C PaCTBOPOM U B
3JIEKTPOXUMHUYECKOH 1enu. Y paBHeHue HepHera.

10. CranmapTHble 37eKTpoAHble moTeHmuanel. Pacuer DJIC ¢ moMompro TabmUI] CTaHAAPTHBIX
noteHuuanos. Jluarpammel [1yp0s.

11. Knaccudukanms 3meKTpoJIoB U 3JIEKTPOXUMUYECKUX eTIeH.

12. VYpaBuenue I'nd6ca-1"enbMronpLa u ero IpUMEHEHUE K IEKTPOXUMHUUECKUM CHCTEMAaM.

13. Onpenenenne meroaoM DJIC sneprun ['nO0ca, SHTATBINKM U SHTPOIIUU XUMUYECKON PEaKIIUH.

14. Omnpenenenne metogom JJIC koadduimentos aktuBHOCTH, pH pacTBOpa, mpom3BeACHUN
PacTBOPUMOCTH, KOHCTAHT YCTOHUMBOCTH KOMIUICKCHBIX COEANHEHHH.

15. OnexkTpokanwuIApHble siBieHUA. OCHOBHOE ypaBHEHHE 3JIEKTPOKAMWUIIPHOCTH W YpaBHEHHE

JlummMvana mIs  BAcalbHO MOJIAPU3YEMOI'0  DJICKTpPO/JaA. IloTenmuan HYJIEBOI'0 3apsja. 3aBUCHUMOCTh
MOBCPXHOCTHOI'O HATSKCHHA OT IIOTCHHHAJNIA B PACTBOPAX IMOBCPXHOCTHO-AKTUBHBIX W IMOBCPXHOCTHO-
HCAKTUBHBIX JJICKTPOJIUTOB.

16. MonenpHbIE TIPENCTAaBICHHS O CTPOCHHH 3apsbKeHHOW Mex(a3sHOW TpaHuIbl  (MOAETH
I'enemrombima, ['yu-Uanvena, [ tepra u ['pama).

17. Tpu ocHOBHBIX ypaBHeHHs IU(QPY3MOHHOW KHHETHKH. Bpalaromuiics IUCKOBBIA BIIEKTPOL:
3aBHCUMOCTH CKOPOCTH AJIEKTPOIHOTO MPOIIECCca OT YaCTOThI BPAIICHUS B YCIOBUSAX CTAlMOHAPHOW UM Dy3HH.

18. [onsiporpadmsi:  cymHOCTH MeToNa, ypaBHEHHE TONSIPOrpadUuecKod BOJHBL — YpaBHEHHE
NnpkoBHYa A1 pTYTHOTO KalaroIero 3JeKTPoa.

19. Jlumutupyromue cTaiuyd B 3JIEKTPOXMMHYECKHMX peakiusx. YpaBHeHue batnepa-donsmepa u

ypaBHenue Taders: 3aBUCHMOCTb CKOPOCTH JIEKTPOIHOTO TIpoIiecca OT nmoTeHuana. Tok oOMeHa.
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20. Teopuss 3amemnenHoro paspsima: lIpuuwHBI  BO3HUKHOBEHHS MHUHHMYMOB TOKa Ha
MOJIIPU3AIIIOHHBIX KPUBBIX BOCCTAHOBJIGHHS AHHOHOB Ha OTPHUIATENFHO 3apsHKEHHONH IMOBEPXHOCTH.
[TonsipuszarimoHHbie KPUBBIE ISl PEKUMaA CMEITAaHHOW KMHETHUKHU.

21. ONEeKTPOXUMHUYECKHE TPOLECCHl, MPOTEKAIOIMe TpU KOPPO3UM METAJIOB: CTAaIlMOHAPHBIH
MOTEHIIMAI U TOK CaMOPAacTBOPEHUS MeTaiuia. MeToIbl 3Tl METAJIJIOB OT KOPPO3HH.
22. XUMHUYECKHE HCTOYHUKM TOKAa. TepMOIMHAMUYECKHE M KHHETHYECKHE AacleKThl UX pPalOTHI.

[Ipuunnbl camopaspsia.
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HpHMepHLle 3aJa4M K IK3aMEHY 0 JMCHUIIJINHE «Puznueckass XuMHs»
Tunossle 3axa4u k paszaeny «TepmoguHamuka»

1. Tlo maHHBIM TaOMUIBl paccyUTaTh M3MEHEHHE TepMonuHamuueckux ¢Gynkuumidi AH, AF, AS B peakuum,
IPOTEKAONIEeH B raJIbBAHMYECKOM DJIEMEHTE.
Peaxius T°C D.1.c.,B (dE/dT),,B/rpan

Pb + PbO; +2H,SO4 =PbSO4 +2H,0 25,0 2,04 1,36:10°3
2. Bplumcnantes MakcHMadbHYIO paboTy OOpaTMMOM peaknuy, BBIPAa3UB €€ B DKOYISAX M KaJOpHsX,
nporekaromieit B anemente: Cu|Zn|1u ZnSO4|| 1 CuSO;|Cu. Cranaapthast 3.1.c. paBHa 1,1 B.
3. OnpesieUTh KOHCTaHTy PaBHOBECHS PEAKIUH, TpoTekaromeil npu 25°C B snemente Zn|Zn? (a =1)||Cu?*
(a=1)| Cu. D.a.c. mannoro snemenTa pasna 1,1 B.
4. Beruucnuts 3.7.C. Lenu:

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

mpu 25°C. DKBHUBaJICHTHAs 3JIEKTporpoBoaHOCTh pactBopa 0,1 M AgNO; pasna 10,93, a pactBopa 0,01 M
AgNOspasna 12,53 Cm-M2Momb ™, (Cuon = 0t Cpacrsopa; 00 = A/ As).
5. PaccunTarth KOHCTaHTY paBHOBecus peakumu: ZnSOs4 + Cd = CdSOs + Zn. CraHmapTHBIH MOTEHIHMAT
Zn|Zn?* pasen -0,762 B, a Cd|Cd?* = -0,40B. (IgK :%)
6. Paccuurars 3.1.C. SIEMEHTa, COCTABIEHHOTO M3 IOJIy3JIeMEHTOB: ZN|Zn?" (aktuBHOCTH 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 KoSO4 ¢ C(1/2 K2SO4) = 0,005 moms/n
- 326 OM. BBucIuTh TOCTOSTHHYIO COCYIa M MOJISIPHYIO 3JIEKTPOIPOBOTHOCTE pacTBopa K2SO4.
8. Boruuciuth (As) A YKCYCHOM KHCIOTHI, e€Cii As, s HCl, KCl u CH3COOK cOOTBETCTBEHHO paBHBI
380-104, 130-10%, 100-10* Cm-m%/monb mpu 18°C.
9. Temmotel oOpaszoBanus cneayrommx coeauaennit C:Hz, CO. m HoO(k) cooTBeTCTBEeHHO paBHBI 226,8; -
393,5; -285,8 kJlx/Monb. OnpenenuTs CKOIBKO TerJia BhIISIUTCS pu cropanuu 5 moneit CoHo.
10. Paccumtarh TemnoBoi > ¢eKT peakuuu MpH CTaHJAPTHHIX ycioBusx (298 K, maBneHue mocTosiHHOE U
paBHO 1 aT™), eciiu U3BECTHBI TEIUIOTHI CTOPAHUs 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 1pu m3ob6apudeckom (1,013-10° 1#/u?) ncnapernn 100 2 Boxs!
opu 150°C, ecnum oObemMoM KHAKOW Boabl mnpeHeOpeub. Temnora wucmapeHus Boasl npu  150°C
paBHa 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 paBHa 922,77 oowc/e. O6bEMOM KUAKOCTH
MpeHeopeyb.
13. Kakoe KoJM4eCcTBO TEIIOThI HEOOXOUMO il u30Xopuieckoro HarpeBanus 10 2 azota ot 10 q0 20°C?
14. OpnoaToMHBINH Ta3 B KojdudecTBe 5 .1 (ycloBusi HOpMajibHbIE) HarpeBatoT 70 600°C mpu MOCTOSTHHOM
o0beMe. KakoBbl 3HAUCHHSI KOHEYHOT'O AABJICHUS M KOJIMYECTBA 3aTPAYCHHON TEIIOTHI?
15. Kakoe KoiM4ecTBO Teria BBLAECTUTCS MPU U30TEpMUYEecKOM cxkaTuu 10 J1 uaeanbHOro rasa, B3SITOTO MPHU
27°C 1 HOpMaJILHOM aTMOc(hepHOM JaBICHHUH, €CIIM 00beM ero ymeHbmures 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 HE3HAUNUTEIIEH 10 CPABHEHHIO C 00BEMOM
mapa. Y neipHasi TeTuioTa nmapooOpa3zoBaHus BoAsI paBHa 2451 JIxk.
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Tunosble 3a1a4u K pasaeay «XuMH4YecKass KHHeTHKA

1. Bzaumogeiicteue okcuaa yriepoaa (I1) ¢ xmopom Beipakaercs ypaBaenueM: CO+Cly«»COCI,. Konnentparus
okcuna yriepona (I1) pasua 0,3 monw/i, a xmopa — 0,2 Moinb/n. Kak W3MEHUTCSI CKOPOCTh MPSIMOW PEaKIUH, SCIH
YBENMYUTHh KOHIEHTparnuio okcuna yriepoma (I1) mo 1,2 monb/n, a xoHmentpammio xmopa — 1o 0,6 Momb/i.
Cunrtarp, 9TO peaKiys BTOPOTroO MOPSAKA.

2. Ckopocts peakiuu A+2B npu [A]=0,5 monbe/n u [B]=0,6 Monb/n paBHa 0,018 mMoib/n. BeUuCIUTh KOHCTAHTY
CKOPOCTH PEaKIIMH, CIATAsI, YTO PEAKIIHS TPETHEro MOopsIIKa.

3. Ompenenuth TOPSIIOK PEAKIMH OMBUICHUS YKCYCHOMETHJIOBOTO 3(Hpa IIEeNI0Ybi0 Ha OCHOBE CIEAYFOIINX
JTAHHBIX:

Bpewmst, mun 3 5 10 25
Konm.  pactBopa  NaOH, | 0,00740 0,00634 0,00464 0,00254
MO/

HcxonHplie KOHIEHTpALUK IeT04YH U 3(upa oguHaKoBbl 1 paBHbI 0,01 Monb/m.

4. BbIMHCIHTB, BO CKOJBKO Pa3 yBEIMYUTCS CKOPOCTh PEAKLMH IPU MOBBILIEHMH TemrepaTypbl Ha 150°C,
MIPUHAMAS TEMIIEPATyPHBIH KO(D(OUIINEHT CKOPOCTH PEAKITUN PABHBIM 2.

5. Ipu KaKol TemrepaType 3aKOHYUTCS HeKoTopas peakuus 3a 0,5 muH, ecan npu 70°C ona 3akandmBaetcs 3a 40
muH? TemmnepaTypHblii koddduiment peakuu pasex 2,3.

6. J111s peakuu OMBUIEHHUS YKCYCHOITHIOBOTO 3(Hpa IIpU GOJIBIIOM H30BITKE BOBI KOHCTaHTa ckopocTH mpu 20°C
pasna 0,00099 mun, a npu 40°C ee Benmnumna cocrasnser 0,00439 mun. Onpenenure >HEPIUI0 AKTHBALUM U
KOHCTaHTy CKOpocTH peakiuu ripu 30°C.

7. Cxopocts o6pasoBanus NO B peakimu 2NOBr )y —2NOy +Brayr) pasna 1,6:10* mons-1t-ct. Uemy pasna
CKOPOCTbh PEAKINH U CKOpOcTh pacxogoarus NOBIr?

8. B mexoropoil peakuum nenoro mopsaka NA—B koHmentpamus mcxomHoro Bemectsa 0,5 Monb- 1! Gbita
JOCTUTHYTA 3a 4 MUH IIpH HAaYaJIbHOW KOHIICHTpanuu 1 MOJB-TT! ¥ 32 5 MUH MIpU HAYaIHHOM KOHILICHTpAINH 2
MOJIb L, Y CTaHOBHTE TOPANOK PEAKIINH.

9. Ilonp3ysicy ypaBHeHUEM AppeHHUYca, OLIEHUTE, IIPU KAaKUX TEMIIEPaTypax U SHEPrUsX aKTUBALMU CIIPABEIJIUBO
npaswio Bant-I'odda.

10. Peaxus nepsoro nopsiaka npu temneparype 70°C 3aBepmaercs na 40% 3a 60 mun. [lpu kakoit Temmeparype
peakuus 3aBepiuutces Ha 80% 3a 120 MuH, ecnm SHeprus akTuBanuu pasia 60 kJ[x Mo ™?

11. CkopocTh GaKTEpHAILHOTO TMAPOJIN3a MBIIIL PHIO YABaMBAETCSA NpH mepexoje oT Temmeparyphl -1,1°C k
TeMmrepaTrype +2,2°C. Onenure SHEPTrUI0 aKTUBALMU 3TON peakivu.

12. Jlns oOpaTuMoii peakiiiy epBoro mopsaKa;

xoHcTanTa paBHoBecHst K = 8, a ki = 0,4 ¢!, Berunciure Bpems, npH KOTOPOM KOHLEHTPaLMU BemecTB A u B
CTaHyT paBHBIMH, €CJIM HayaJbHas KOHLEHTpauys BemecTsa B pasHa 0.
13. B napaiuieibHbIX peakiusx MepBoro mopsijika

BBIXOJ1 BeniecTBa B paBen 63%, a Bpems nipeBpamienust A Ha 1/3 paBao 7 munytam. Haiinute Ky u Ko.
14. B cucteme OpoTEKaOT JIBE MapalieIbHbIC PEAKITUN:

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

Otnomrenne ki / ko = 5. Hauanmbaele koHuentpammu BemectB B m C oxunakoBbel. K MomeHTy Bpemenu t
npopearuposaio 50% Bemecta B. Kakas gacts BemectBa C mpopearupoBaia K 3TOMy MOMEHTY?
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IIpumep 1adopaTopHbIX 3aHATHI (5 cemecTp)
Padora 1. OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUS COJIU. ONIPEJAEJIEHUE TEITIJIOTbI
OBPA30OBAHUSA KPUCTAJIJIOTUIPATA

Hean padoTel. 1. O3HAKOMUTECS ¢ KATOPUMETPHICCKIM METOIOM H3MEPEHUS TEIUTOBBIX 3 ()EKTOB.
2. OnpenenuTh TEIIOTY PaCTBOPSHHUSI COJIH.
3. OnpenenuTs TEIOTY 00pa30BaHMs KPUCTAIUIOTHIPATOB 13 0€3BOIHON COH.

[Ipu pacTBOpeHWMH cOJIM B BOJAC, TaK JK€ KaK M MpPH APYrUX U3MEHEHHUSIX COCTOSHHS BEIICCTBA,
HaOIro1aeTCs 00 MOTJIONICHUE, TUOO0 BBIJCIICHUE TEIUIOTH. M3yueHneM TerioBbIX 3((GEKTOB, MPOUCXOASIINX C
BEIIECTBAMH, 3aHUMAETCS Hayka TepMOXuUMHS. B OCHOBe TepMOXuUMHH JEKUT OTKpBITHIA B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, COTIacHO KOTOPOMY Meni080U d@gexm peakyuy 3a8uUcum moabKo Om HAYATbHO20 U KOHEYHO20
COCMOANULL Peasupyiowux 6ewecms 1 He 3a8UCUm oM Moo, Kakum nymem OHU nepeutiu om 00HO20 COCTHOSIHUSL K
Opyeomy. 3akoH [ecca sBIsIeTCS BIOJHE CTPOTUM TOJIBKO ISl TPOIIECCOB, MPOTEKAIOMIUX TPH TOCTOSHHOM
TABJICHUU (B 9TOM CiIy4ae TeTutoBor 3¢ deKkT paBeH AH 3HTANBINA) WM PY TOCTOSTHHOM 00beMe (TOrja TeTIoBOi
ad ekt Oymer paBer Q). 3aeck u B cienyroleld padore Mbl OyJieM paccMaTpUBaTh TEIUIOBBIC 3PQEKTHI MPU
IMOCTOSSHHOM 00beMe Q.

[Tpy moMoIU 3TOTO 3aKOHA MOXKHO PacCUMTaTh BEIUUYUHY TEMIOBOro 3ddekra mpeBpalicHUs BEIIeCTBA
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOI'O MPSMOTo u3MepeHus. Hampumep, npu momomu npsMoro U3MepeHust
TPYAHO OMPENENUTh TOYHO BEITMUMHY TEIUIOTH 00pa3oBaHMs KPUCTAIUIOTHAPATOB, TaK KaK peakius 00pa30BaHUs
KPUCTAITIOTHPATOB W3 OE3BOJHOTO TBEPIOrO BEIIECTBA M BOJABI HIET OBICTPO TOJBKO BHAdYaie, TMOKa He
MPOPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPUCTAJUIMKOB OE3BOJHOIO BEIIECTBA, a 3aTEM PEAKIUS CHILHO
3aMeIIsieTCs M JIONT0 He 3akaHunBaeTcsa. Kpome Toro, mporecc OCIOXHSETCS PAaCTBOPCHUEM BEIECTBAa B BOJIE.
OnHako TpU TIOMOIIM OCHOBHOTO 3aKOHa TEPMOXUMHH MOXHO ONPENCINUTh TEIJIOTY 00pa3oBaHUs
KPUCTAIIOTHPATa, €CIA HW3MEPUTh TEIJIOTY pPACTBOPCHUS OCE3BOJHONM CONM M TEIUIOTY PACTBOPCHHS
Kpucrajjioruapara u u3 HCpBOP'I BCJIMYUHBI BBIYE€CTH BTOPYIO:

Q = QGesB - QKpl/lCT- (1)

[Tpu pacTBOpEeHUM COMH B BOJIE MPOTEKAIOT OJJHOBPEMEHHO J[Ba MpoIiecca:

1) paspylieHue KpHUCTaNIMYECKOM PpEIIeTKH BELIecTBa M JAHUCCOLMALMSA MOJEKYJl Ha WOHBI; MpU 3TOM

MMPOUCXOAUT MOIIOMIEHUE TEIVIOTHI B KOJIMYECTBE, paBHOM Ql y

2) TuapaTaiys HOHOB; TIPH ATOM BBIJIENISIETCSI OTIPEIEIEHHOE KOIMYECTBO TEIIOTHI, paBHOE Q2.
TemoTa pacTBOpEHHUs CONU paBHA aNreOpanvdeckoil CyMme TeIIoBbIX AP PEKTOB 3THX IBYX IMPOLECCOB:

Qpacme = QZ + Ql '

ITosToMy BemiecTBa, 0OMafaroIe NPOYHOH KPUCTAUIMYECKON PELIeTKOM M cllad0 THApaTUpPYIOLIecs B
pacTBope, pacTBOPSIIOTCS C TMOTJIONIEHHEM TeIUIOTH. BelecTBa ke ¢ HEMPOYHOW KPUCTAILTMUECKON pPEIIEeTKOH,
o0pasyrollue B PacTBOPE CHIIBHO THAPATHPOBAHHBIC HWOHBI, HAPUMEP HMOHBI BOAOPOJA WM THIPOKCH]I-HOHEI,
PacTBOPSIOTCS C BBIACIICHUEM TEIUIOTEI.

Temnora pacTBOpeHHMs BEIECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPUTEI,
npuxopsierocs Ha 1 Moib pacTBopsieMoro BemiectBa. Eciu ke Ha 1 Monb BemecTBa npuxonutcs 6onee 100-300
MOJIb paAcTBOPUTENS, TO JdajbHEHIIee pa3daBlIeHHWE pacTBOpa O4YEHb c€1a00 W3MEHSET BEIMYUHY TEIUIOTHI
pacTBOpEHHS.

Tennomoti  pacmeopeHus NPUHAMO  HA3BIGAMb  KOAUYECMBO  MEN0mbl, NONOWAIOWeCs  Ulu
8bIOENAIOWECS, NPU  PACMBOPEHUU O00HO20 MO GeweCmea 6 MAKOM Koaudecmee pacmeopumens, Ko20a
danvHeliutee e20 000asIeHUE He CONPOBOINCOAECMCI USMEPUMBIM ENI08bIM 3P pexmon.

Ipunapne:xnocTn s padorel. CTEKISHHBIN cOCyl ¢ MEIIAIKoW niH cocy Jproapa Ha 0,5 11; cTakaH Ha
0,5 ; Tepmomerp bekmana; ammya sl CONM; CTEKIISTHHAS TaJlovuKa; aHAIMTHYECKHE Bechl;, (aphopoBasi CTyIKa;
TeXHHUYECKHE Bechl; mecounbie yackl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3soanas CuSOa.

Onucanue mnpudopa. /g onpeneneHuss TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIIOJIB30BATHCS
kanmopumeTpoM (puc. 1). B cocyn JIproapa 1 emxocthio 500 M1 Ha nipoOke 3 ykperuisiioT TepMomerp bekmana 4 u
npoOHupKy 5 (ammyiy, puc. 2) Ui COJM CO CTEKJITHHON Hayloukoi 6. PacTBop mepeMenmBaoT Meaikou 7.
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Puc. 1. Cxema kanopumeTpa: Puc. 2. Ammyna co CTeKISTHHON MamouKoi ist
1- cocyn [ptoapa; 2 — mraTuB; 3 — mpooOKa ¢ COJIM ¥ PACTBOPOB KHCJIOTHI WIIH IICIIOYH.
otBepcTusimMu; 4 — repmomeTp bexmana; 5 — ammyna; 6 —
CTEKIISTHHAS NaJlovKa; / — MelIajKa.

Omnpenenenne MOCTOAHHON KajopuMetpa. /s pacuera TeruroBoro sddekra mpomecca, MpOTEKAOMIETo B
KaJIOpUMETpe, HEOOXOIMMO 3HATh IOCTOSHHYIO KaJOPUMETpa, T.€. KOJMYECTBO TEIUIOTHI B KAJIOPHAX, KOTOPOE
TpeOyeTcst Uil HarpeBaHus KaJlOpUMETpa C TEPMOMETPOM, MEIIANIKOH, mpoOupKoii, Bomoi u conbto Ha 1°C. lns
narpesanns Ha At morpeGyercs:

KAt

Q:
14

rae Q — TemnmoTa pacTBOpeHHs colu; V — kommdecTBo comu, monb; Al — maiinennoe nsmenenue Temnepatypsl B
xanopumerpe; K — nmocrosumas kanopumerpa.

[MocTosinHyI0 KajopumeTpa K MOXHO ONpPENENUTh MO M3BECTHOW TEIUIOTE PAacTBOPEHUS KaKOW-HHOYIbh
COJIM, HaIpUMep M0 TEIJIOTe PACTBOPEHMS HUTpaTa Kanus. [ 3Toro TIaTeabHO pacTUParOT HUTPAT Kaus (5—7 1)
B dapdopoBoii crynke. BagemmuBaroT (¢ TouHocThiO 10 0,01 T) mycTyro aMmirynny ¢ manodkoi (puc.2), HaCHIIArT
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 BECax M HAJIMBAIOT B Hero okoyio 300 mu
JUCTHJUIMPOBAHHOM BOJBI, MMeroniel Temmneparypy 18°C. CHoBa B3BEIINBAIOT COCYA C BOJOW M IO Pa3HOCTH Macc
HaXOJ ST MacCy BOJBI.

3aKkphIBalOT KalOpUMeTp (CTEKISIHHBIA cocyn 1) mpoOKoil W yKpemnsioT B Heil TepmoMeTp bekmana,
MEIIAIKy M aMITyJIKy ¢ COJibi0 (puc. 2). 3aTeM OnpeAessitoT TeMIIepaTypy CHavaja BOABI, a 3aT€M pacTBOpa COJU
npu moMomy TepmMomerpa bekmana. YuuThiBas, 4TO pacTBOpEHHE HUTpaTa Kajius MPOTEKAaeT C MOTJIOLICHUEM
TEIUIOTHI, TepMOMeTp bekmMaHa HacTpanBaroT Tak, YTOOBI MEHHCK PTYTH HaXOAHJICS B BEPXHEH €ro YacTH.

Jns ydera TeruooOMeHa KallOpUMETpa C OKpY’Karollel Cpeloil W omnpeAesieHHs: HICTUHHOTO M3MEHEHMUs
TEMIIEpPaTyphl BO BPEMs OIbITa BECh KAJIOPUMETPUIECKUI MPOLIECC ACTUTCS Ha TPH NIEPUOJIA;

1) mpeaBapUTENbHBIN MEPUO, TPOTOIDKAIOIIUICS 5 MUH;

2) TJaBHBIA NEPHOJ — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYUTENBHBIN TIEPUOJ] — 5 MUH.

ITomemmBas Boxy B KaJlOpUMETpe, HAOJIONAIOT 3a TEMIEpaTypoil, KOTOpas H3MEHSETCS BCIIEACTBHE
TeriooOMeHa ¢ okpykarmomieit cpemoid. Kornma m3MeHeHHs] TeMmmepaTypbl B KaKIble MOJMHHYTHI CTaHYT MOYTH
OJIMHAKOBBIMH, T.€. KOTJIa YCTAHOBUTCS PAaBHOMEPHBIM XOJ TEMIEpaTyphl, JENA0T €€ OTCUETHI C TOYHOCTBIO JI0
0,002°C B Teuenue 5 MHH, Yepe3 Kakaple MOAMHUHYTHL. [locie 3Toro pa3douBaoT MajJo4uKod aMIyiy C COJBIO Tak,
YTOOBI BCSI COJIb BBICHINIANIACH B BOMY, W, pa3MENIMBas pPacTBOp, HAOIIONAOT 3a M3MEHEHHEM TeMIepaTyphl
(TmaBHBIN TIEpHOX), TIPOJOIDKAS OTMEYATh 3HAYEHHUS €€ TaKWM e CIocoOOM, Kak M paHbiie. Eciam Temmeparypa
MajiaeT O4YeHb OBICTPO W TPYOHO HAOIIONATh 3a THICSYHBIMH M JaK€ COTBIMHU JOJISIMH I'paayca, TO €€ MOKHO
OTCUHUTHIBATh (PETHCTPHUPOBATH) C MEHBIIEH TOYHOCTHIO (IO AECATHIX Aosied Tpaayca). Ecmum mo kakoi-mu6o
MPUYHHE OTCYET BOOOIIEe He OBbLI MPOW3BECH, TO TIPU 3aIHCH CTABUTCS YepTa. ITO HYXKHO JeiaTh MOTOMY, YTO
MPOIYCK OTCYeTa TeMIepaTypbl 0e3 OTMETKH IMOBEIET K COKPALICHHIO MPOMEXYTKa IJaBHOTO MEpPHOJa, a 3TO
OTpAa3HUTCs HA BEIWYHMHE MONPABKH Ha TEMJIO0OOMEH KAJIOPUMETpa C OKpyXkaromeil cpeaoil. OKoOHYaHHuEeM TIaBHOTO
MeproAa ¥ HAYaJIOM 3aKJIIOYUTEIHHOTO MPHUHATO CYUTATh YCTAHOBJICHHE BHOBb PAaBHOMEPHOTO XO/Aa M3MEHEHHS

43

: )




TeMIlepaTypbl. B 3aKITIOYNTEIHLHOM TEPHOJIE TEMIIEpaTypa OTMEUYaeTcsl Tak ke, Kak W B MpeIBapUTEILHOM, — B
TEYEHUE 5 MUH.

Jns pacdera TOYHOTO M3MEPEHHUS! TEMIIEPaTypbl PAaCTBOPEHHs COJIM BBIYEPUMBAIOT HA MUJLTUMETPOBOMN
Oymare rpaduk, Tae Ha ocH aOCIHMCC OTKJIaAbIBAIOT BpEMsl, & HA OCH OpAMHAT — W3MEHEHUS TeMIepaTyphl 3a
kaxasle 0,5 muH. Ecnmm coegwmHWTh HaWaeHHBIE TakKUM OOpa3oM TOYKH, TO JUIA TPEIBAPUTEIHHOTO U
3aKJIFOYUTENFHOTO TIEPUOIOB MOYJal0TCS IBE HAKJIOHHBIC MPsIMbIE, HAKIIOH KOTOPBIX OyJEeT 3aBUCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas gmarpamma (Tpaduk), KOTOpas MOXKET IIONY4WTHCS, NpHUBENeHa Ha puc. 3, tme AB —
npeaBapuTeabHbii nepuo, BD — rinaBubii u DC —3aKkI0unTeIbHBIM.
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Puc.3. MI3MeHeHue TeMniepaTypsl BO BpeMEHU

BBuay Toro, 4to Bo Bpems mpolecca IPOUCXOAUT 0OMEH TEIIOTON MEXIY KAIOPUMETPOM U OKPYIKAFOILEH
cpenoi, HeoOXOMUMO ClieNlaTh COOTBETCTBYIONIYIO TMOIPaBKy, YTOOBI IOJYYUTh H3MEHEHHE TEMIIEpaTyphl,
BBI3BAHHOE PAcTBOPEHHEM coiu. Jlas 3TOro MpoNOIDKAIOT — JIMHUIO, COCIUHSIOLIYI0 — TEMIeparypy
[PEIBAPUTEIBHOTO NEPHUOA, BIIPABO, a JMHUIO 3aKIIOUUTEIBHOTO MEPHOJa — BJIEBO (IMyHKTHUPHBIC MpPSMBIC Ha
rpaduke). Ha cepenune riaBHoro mepuoga B Touke C TPOBOAAT MPSMYIO, MapauieNIbHYIO OCH OpIHMHAT, IO
Tiepeceyenys ¢ MyHKTHpHOM nmuuueil. Pacctosane At mexay Toukamu mepeceuenus 6yaeT paBHO HCIIPABICHHOMY
WM3MEHEHUIO TEMIIEpaTyphl B pe3ysibTaTe pacCTBOPEHHS COJIH.

Onpenenus 3navenne Al | Beruncnsror nocrosuuyio kanopumerpa 10 ypaBHEHHIO:

K — Qpacmev , (3)
At
rac Qpacma — U3BCCTHAd TCIJIOTAa paCTBOPCHUA COJIU; V — KOJIUYeCTBO COJIM, MOJIb, At— Haﬁ[[eHHO@ N3MCHCHUE TEM-

Heparyphbl B K&JIOPUMETPE B Pe3ylbTaTe PACTBOPEHHUs CONM. [l HUTpaTa KaaMsi TeIwloTa pacTBopeHus npu 18°C
paBHa:
Qpacrs = —35,62 kJI/Monb = —8,52 KKa1/MOIb

Onucanue padoThI

Onvim. J17s1 onpeAeseHns: TeIUIOThl THAPATALUN COJTM HEOOXOAMMO ONPEICIHTh TEIUIOTY pacTBOpeHus |
MOJIb OE3BOIHOM COJIM W ee KpucTayuioruapara. [Ipn HaXoXJAeHUH MOCIEIHUX TEIUIOT HeOOXOAUMO OTPENEIUTh
W3MEHEHUE TeMIepaTyphl MPH PACTBOPEHUH ONpEAENIEHHOW MAacChl CONHM. Tak Kak MpPU BBIYMCICHUH TETIOTHI
pacTtBopenust (Gopmyna 2) MPUXOAUTCS IOJIB30BATHCS MMOCTOSHHON KallOpUMETpa, KOTopas MpeNCTaBiIsIeT coboi
KOJIMYECTBO TEIUIOTHI, HEOOXOJMMOM JUIsi HarpeBaHus kanopumerpa Ha |°C, To Maccy BOIbI BO BCEX OIBITaX HAJ0
B3STh TaKYIO K€, KaK IPH ONpeAelIieHUH MOCTOSHHON Kainopumerpa, T.e. 300 .

Cobwuparot npudop, Kak ykazaHo Ha puc. 4. OTBEMUBAIOT NPUOIU3UTENHHO 8§ T U3MEIBUEHHOTO MEIHOTO
KyIopoca W MOMEIMIAIOT €ro B MPOoOHpKy (amiyiy). Beraucisior, ckonbko 6e3BoaHO#M comu a (T) u Boael b (T)
COJICP)KUTCS BO B3ITOH HaBecke. B mpejBapuTeNIbHO B3BElIEHHBIH crakaH HajauBaroT 300 T Boasl M CHOBa
B3BemmMBaT ¢ TOYHOCTBIO 10 0,1 r. Tak kak pacTBOpeHHE MEIHOTO KyHopoca IMPOTEKAeT C TOTJIOMEHUEM
TEIIOThI, TO TEPMOMETp bekMaHa HacTpauBarOT TaK, YTOOBI MEHHUCK PTYTH HAXOMMJICS B BEPXHEH YaCTH IIKAJIbI.
BceraBmsitor mpoOupky (ammyiny) ¢ CONBI0O B KPHINKY cocyma. OnpenensioT W3MEHEHHS TeMIlepaTypsl B
MpeBapUTENbHbINA, TJIABHBIA W 3aKIFOYUTENBHBIN Tiepuoabl U u3 rpaduka (puc. 6) HaXOAAT HUCHPABICHHOE
W3MEHEHUE TeMIIePaTyphl IPH PACTBOPEHHUH COJIH.
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9-10 r pacTepToro B MOPOIIOK METHOIO Kylopoca moMmemarT B (appopoByI0 YalllKy U HarpeBarT MpHU

MIOMEIIMBAaHUM JI0 TeX II0p, II0Ka He MOJIy4uTCs Oenblil mopomok 0e3BonHON comnu. IlocienHiow nepechnanT B
MpoOUpKyY, KOTOPYIO cedyac jke 3aKphIBalOT pe3nHoBOl mpoOkoi. [locie oxnaxkaeHus OepyT HaBeCKy O€3BOJHOMN
COJIH, PaBHYIO a (T), U ONpeAesII0T U3MEHEHUE TEMIIepPaTyphl, KaK OMHCAaHO BbIIe, MPH pacTBopenuu ee B 300 r
BOJIBL.

[IpyanMas Bo BHUMaHWE, YTO IPH PACTBOPEHHH Cyib(paTa MeOu TEIUIoTa BBIAEIAETCS, TEPMOMETP

bekmana HACTpauBaroOT TakK, YTOOBI MEHHCK PTYTH TCPMOMCETPA HAXOJUJICA B HIKHEH 4acTH IIKaJIbI.

Ilo HaiineHHON BeNMYMHE NOCTOSHHON KamopumeTrpa K U pe3yjibTaTaM OIbITa BBIYMCISAIOT TEIUIOTY

pacTBopeHus OE3BOHOM CONM U €€ KPUCTALTOTHApaTa 1o popmyiie:

At
Qpacms = K 7 ’ (4)

UToOBl MOXHO OBUIO CPaBHUTH CBOM PE3yNbTaThl TEIJIOTHI PACTBOPEHHUS CO CIPABOYHBIMH IaHHBIMH,

CJICAYCT BBIYUCIIUTH KOJIMYECTBO BOJbL (MOJ'II)), HpI/IXOI[ﬂHICI‘/'ICH Ha 1 MOJIb coum.

Temnoty obpa3zoBanus Q KprcTamIoruapaTa u3 0€3BOHON COJH BBIYUCIISIIOT MO ypaBHeHHO (1):

Q = Qﬁe'je - Qkpucm

DopMa 3anucH pe3yIbTaToB

KNO3 CuSOq4 CuS04-5H,0

»
»

»

»

»

Macca mycToit npoOupKu

MPOOUPKH C COJIBIO
conu

cocyna Jlproapa ( J, )
cocyna ¢ Bojioit ( J, )
BOJIBI (02— Q1)

N3mepenns (maTepBai 0,5 MUH)

»
»
»
»
»

Temneparypa BozbI

pactBopa KNO3

BO/JIBI B KaJIOPUMETPE
pactBopa CuSQO4

BO/IbI B KaJIOPUMETpPE
pactBopa CuSOsx SH,0

Otuer o pabore. 1. Chenath ueprexx cxembl kanopumerpa. 2. CocTaBUTh TpaduKk HIMEHEHHS

TEMIIEpaTypsl BO BpPEeMEHH. 3. BBIUMCINTH MOCTOSIHHYIO KaloOpuMeTpa W TEMIIeparypy pPacTBOpPEHHs cond. 4.
Beraucnuts Temnoty o0pa3oBaHUs KpUCTAJUIOTHAPaTa U3 0€3BOTHOMN COJIN.

ok

KouTpoabHble BONpochI

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

2. B xakux cimyyasx MpUMEHSIOT OCHOBHOM 3aKOH TEPMOXUMHUH JUIS pacueTa TEIUIOBBIX 3P deKrToB?
3. Kakue mporiecchl MpoTeKaroT MPH PACTBOPSHUHU COJTH?

4. Yro Ha3bIBACTCS TEIIOTOW PACTBOPEHUS BEIIECTBA?

5. B yem 3akimtouaeTcs KalopUMETPUIECKAN METO ] H3MEHEHUS TeTIOTHl PACTBOPEHUS?

Jlutepatypa
Jlyxos B.B. ®uznueckas xumust : yueOnuk / Jlykos B. B. - PoctoB n/Jl : M3n-Bo OOV, 2018. - 238 c. - ISBN
978-5-9275-2976-6 - Tekcr : osnextponneid // OBC "Koncymerant crygenra" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pexxim gocTyma : 1o moAnucke.
[pakTuueckue padboTel 1o ¢pusndeckor xumuu. // Iox pen. K.I1. Muwenko, A.A.Pasoens, A.M.Ilonomapesoii.
— Uzn-Bo: Ilpodeccus, Cankr-IlerepOypr, 2002.
Acees E.IL, Ycnenckas U.A., Bocaues A.I. Tlpaktukym mo ¢usnueckord xumum: TepmonmHammuka. -M.:
M3narensckuii neHTp «Akagemusi», 2010.
Banesun C. A., Epodees b. B., [Togo6aee H. 1. OcHoBBI (hr3uueckoii U KOJUIOWAHON XumMun. — M., 1973.
Kupees B.A. Kpartkuii kypc ¢puznueckoii xumun. — M., 1970, rn.VI1, §69,70.
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6 cemecTp
JlaGopaTopHasi padora 1.
CINELUM®UYECKHUN KUCJIOTHO-OCHOBHOM KATAJIN3. ONNPEJAEJEHUE KOHCTAHTbBI
CKOPOCTHU UHBEPCUU CAXAPO3bI

Hean padorsi: OnpenenuTb KOHCTAHTY CKOPOCTH HHBEPCHH caxapa MpH TaHHOW TeMIiepaType.

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

C12H2,011 + H20 — CsH1206 + CsH1206
I I Il

Bce Tpu BemiecTBa 001aal0T aCHMMETPUYECKUM aTOMOM YTIIEPOAa U SBISIOTCS ONTUYECKH aKTHBHBIMH.
Bogmnsrit pacTBOp TPOCTHUKOBOTO caxapa BpallaeT MIIOCKOCTh MOJIIPU3AIIH MPOXOIAIIET0 CBETa BIIPAaBO, PACTBOP
MPOAYKTOB peaknuud — BieBOo. llo Mepe TedeHHWs peaknWH TpaBOe BpallleHHE CMeHseTcs JeBbIM. lloaTomy
MIPUBEICHHYIO PEAKIUI0 Ha3bIBAOT MHBEPCHEH (0OpalieHueM).

s nzyuenus ckopoctu nHBepcuu 00b1aHO OepyT 10—20%-HbIi BOOHBIN pacTBOP TPOCTHUKOBOIO caxapa.
B mocnemnem ciyqae B 100 r pactBopa conepxkutcst 20/342 = 0,06 monb caxapa u 80/18 = 4,44 monb Bogsl. Korma
peakius MPOXOAUT CIOJHA, BOJALI BMecTO 4,44 monb octaetcs 4,38. KoHieHTpaiusi BOJIbI MEHAETCS HACTOJIBKO
HE3HAYUTETHHO, YTO MOKHO CUUTATh €€ MOCTOSIHHOW. [103TOMY peakiusi mpoTeKaeT Mo MepBOMY MOPSAKY, XOTS B
HEeH y4acTBYeT d6a pojia MOJIEKYII.

Ecnmn mopsmok peaknuy TIOHIKEH BCIEACTBHE W30BITKA OIHOTO M3 PEareHToB, TO TOBOPST O
TICEBIOTIOPSIIKE, WM JIOKHOM TIOPSAKE, PEaKIIUH.

I'aaponu3 TpPOCTHUKOBOTO caxapa B HEHTPaIbHOM BOJAHOM PAaCTBOPE MPAKTHIECKU HE HIET: €r0 YCKOPSIOT
mpuOaBJIeHNEM B KadeCTBE KaTallM3aTopa CHIIBHON (TO €CTh XOpPOIIO HOHU3WPOBAaHHOW) KHUCIOTHL. KoHcTaHTy
CKOPOCTH PeakIni K BBIYHUCISIIOT IO YPaBHEHUIO:

r ~C
Ecnmu ucxomHOE KONMYECTBO pEearupyromiero BelleCTBa paBHO A, a K MOMEHTY 7 B PEaklHI0 BCTYMAeT €ro
KOJINYECTBO, paBHOE X, TO MOCIeIHEEe YpaBHEHUE IPUBOANTCS K BUAY HITH
_ 2,3 Ig a_ )
T a—X
rae Co =a, C=a-—X. Jlna BblpakeHHs OTHOIIECHHS KOHIEHTPAUi B HEM MOJB3YHOTCS CBOHCTBOM

K

K

ONTUYECKON aKTUBHOCTH PaCTBOPOB.

Kak wu3BecTHO, snekTpuveckne KoJeOaHWs €CTECTBEHHOTO CBETa IPOMCXOIAIT BO BCEX IIOCKOCTSX,
MPOXOIAIINX Yepe3 cBeToBoM yd (puc. 1). KonebaHnus monsipu30BaHHOTO CBETA MPOUCXOMAT TOJBKO B OJTHON M3
TakuxX Tuockocted. [ockocTh, MepNeHANKYISIpHas K IUIOCKOCTH DIIEKTPUYECKUX KOJeOaHUH TOIIPHU30BaHHOTO
my4a (4 TaKKe IMPOXOJIAIIast Yepe3 JIyd), Ha3bIBaeTCs TUIOCKOCTHIO MOJISIPHU3AIINY.

> _/ g
L—"\ '6/00“'%{‘“"["
o o

Puc. 1. PacnpocTpaHeHune 3neKTpOMarHUTHBIX KOJIeOaHuit

&

J ¢ 5 & 7 8
Puc. 2. Cxema nonsipumerpa:
1 — ucrounuk cBera; 2 — cBeToQmiIbTp; 3, 4 — MONSAPU3ATOPEI; 5 — TPYOKa C pacCTBOPOM;
6 — aHanu3aTop; 7 — 1mKaga; 8 — oKyJsp.

®
|
l
I
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[Ipu mporryckaHuy MOJSPU30BAHHOTO CBETA CKBO3b PACTBOP ONTHYECKH aKTHBHOTO BEIIECTBA IJIOCKOCTH
MOJIIPU3AIINH TOBOPAYMBACTCSA. YTOJ BPAIICHUS IJIOCKOCTH MOJISIPU3aliK (KPaTKO — YroJl BpallleHus) (¢ CBsI3aH C

KOHIIEHTpaIMeN ¢ U TOIIMUHON CII0s | pacTBOpa COOTHOIICHUEM: O = i[a]d .

Benynuuna [ | ipu ¢ = | T/™Mn u | =1 nm HaseBaercs yAETbHBIM BpallleHueM. 3Haku + U — OTBEYAIOT
COOTBETCTBEHHO MPAaBOMY M JICBOMY BpallCHUIO. Y TPOCTHHKOBOTO caxapa & = +66,55°, y rmoko3sl [ ] =
+52,56°, y dpykTossl [ | =-91,9°.

Yron BpaiieHus CMECH ONTHYECKH AKTHUBHBIX BEILECTB IPEACTAaBIIAET COOOW anreOpamyecKyro CyMmy
YIJIOB BpAIIEHUs! OTIEJIBHBIX BEIIECTB (CBOWCTBO aJIUTUBHOCTH YIJIa BPAILEHUS CMECH).

VYroa BpalleHHs AAHHOTO PacTBOpa OMNPEAENAIOT € MOMOIIbI0 TojspuMerpa. CyIIecCTBEHHBIMH €ro
qacTsMu (puUc. 2) SBISAIOTCS MoNsipu3aTopsl 3, 4 u aHanu3atop 6. [lonsapusatopoM U aHAIM3aTOPOM CITYKaT IPU3MBI
Huxonst (HMKOIM), KOTOpBIE JIyYIlE BCETO MPOIYCKAIOT CBET, MOJSPU30BAHHBIA B INIOCKOCTH, MEPIEHANKYIIPHOM
IUIOCKOCTH TJIABHOT'O CEYCHUS MPU3MBI (IUIOCKOCTh TIABHOTO CEYEHUS MPOBOST Yepe3 ONTUYECKYIO OCh KpUCTaIa
W MaJAIoMIMHK JIyd; ONTHYECKasi 0Ch — JIt00as oCbh, MapauieNibHasi KpUCTauIorpad)uuecKkoil), 1 He MPOITyCKaloT CBET,
MOJISIPU30BAHHBIN B MJIOCKOCTH IVIABHOT'O CEYCHUSI.

Ecnu rnaBHble ceueHMs B IpU3Max IOJSIPU3aTOpa M aHAIM3aTOPa YCTAHOBJIEHBI MapajjielbHO (HUKOIU
napajuieNbHbl), TO CBET, NOJISPU30BAHHBINA MONSPU3ATOPOM, NMPOUIET uepe3 aHanuzaTop. Ecnu riaBHble ceueHUs
NEPIEHIUKYSIPHBl (HUKOMKM CKPELIeHbI), TO CBET IOracurcs aHanu3atopoM. Ilpu Opyrux B3aMMHBIX
PacloNIOKEHHUAX TIJIABHBIX CEUCHMH HMHTEHCHBHOCTh CBETa MEHSETCAd OT Hylas 1o Makcumyma. OObIMHO
MOJISIPU3ATOP COCTABISIIOT M3 ABYX Npu3M Huxons. OnHa u3 HUX 3 MOKpBIBAET BCE IOJIE 3peHMs, HaOmogaeMoe
4yepe3 OoKyisap 8, a Bropas 4 — ero HOJOBHHY. [ J1aBHOE cedeHHUE 3TOW MPHU3MBI YCTAHOBIECHO IOJI MAJIBIM YIIIOM
(<3°) mo oTHOWIEHUIO 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 aHATIH3aTOpa MEPIESHANKYIISPHO TJIABHOMY CEUEHHIO OOBLION
MIPU3MBI NIOJIIPU3aTOPa, TO MOJIOBUHA MOJIS (OTBEYAIOIIAs CKPEIIEHHBIM IPU3MaM) CTAHOBUTCS TeMHOM. [pyrast e
nojioBuHa Oyner 0ojee CBETJION, Tak Kak HaJM4uMe Majod HPU3MBbl NPEISITCTBYET CKpelieHuro. Eciu Bpamats
aHaJIM3aTop A0 3aTEMHEHHS TPOTHBOIIOIOKHONW CTOPOHBI MOJISl, TO OCBETHUTCS TepBas MoJ0BUHA. MOXHO 100UTHCS
Y TIPOMEXYTOYHOW OJMHAKOBOM OCBEMIEHHOCTH 00omX mojeil. Torga ycTaHOBKY CUMTAIOT HYJIEBOW: HEOOIBIION
[IOBOPOT aHajM3aTopa B Ty WJIM HHYIO CTOPOHY OOpa3yeT B IIOJie 3pEeHHUs IOJNYTeHb (OTCI0a W Ha3BaHHE
MOJIIPUMETpa 3TOr0 THUIA — MOJIyTeHeBoM). B cuily 4yBCTBUTENBHOCTH TJla3a K KOHTPACTY HYJIEBYIO YCTaHOBKY
MO>KHO BOCITPOM3BECTH C XOPOLIEH TOUHOCTHIO.

Ecnu nocne yCTaHOBKY HyJIEBOT'O MOJIOKEHUS IOMECTUTh MEXY IOJISIPU3aTOPOM U aHATIM3aTOPOM TPYOKyY
5 ¢ pacTBOPOM ONTHYECKH AEATEIBHOTO BEIIECTBA, BPALIAIOUIMM HA YroJl (X, TO MOSIBUTCS MONYyTeHb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKEHHIO, CJIEAyeT MOBEPHYTh aHAJIM3aTOp Ha TakoW ke yroia O . DTOT yroi
OTCUHMTHIBAETCS C TIOMOIIBI0 HOHMYca ¢ To4HOCThIO 7o 0,1° Ha mikane 7, mepeABHrarouieiics mpu BpalleHUH
aHanmuzaropa. lcrounuk cBeta 1 pmomkeH ObITh MOHOXpoMmaTHdeckuM. [Ipu mosb3oBaHMH O€NBIM CBETOM
yIoTpeOIsIFOT CBETOPMIBTP 2, 0OBIYHO COCTABISIOMINI YacTh MOIIPUMETPA.

CymiecTByIOT U JApYyrHe THUIbI HMOJSPUMETPOB: B HHUX IOJIE€ 3PEHHUS COCTOMT M3 TPEX YacTell WIN ABYX
KOHIIEHTPUYECKUX YacTeil. Y CTPONWCTBO 3THX HOJISPUMETPOB NPUHIMIIMAIBLHO HE OTIMYAETCSl OT ONUCAHHOTO. Y
HEKOTOPBIX MOISAPUMETPOB (CaxapyMETPhl) Ha IIKajie HEMOCPEICTBEHHO IMOKa3aHbl KOHLIEHTPALMH TPOCTHUKOBOTO
caxapa.

BoinosiHenne padotel. [IpHroToBIsIOT pacTBOp caxapa Hy>KHOH KoHIeHTpanuu. O0beM pacTBopa I0JKEH
B 2-3 pasa mpeBwIaTh 00beM HOJspUMeTpudeckoid TpyOku. Ecnu pacTBop MyTHBEIHA, ero ¢puinbpTpyror. Haxomsar
HyJIEeBO€ TOJIOKEHUE aHanu3aropa. [JJist 3Toro ycTaHaBIMBaIOT ¢ TIOMOIIBIO aHAJTU3aTOpa SICHO BUIUMYIO Pa3HUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3areM, Bpallas aHajlu3aTop, JOOMBAIOTCS ypaBHHBaHUS OCBelleHHOCTH. HyxkHas
PE3KOCTh  M300paKEHHsI JOCTHraeTcsl BBIABIKEHHEM OKyJsipa M yCTAaHOBKOM HCTOYHMKA CBeTa Ha
COOTBETCTBYIOIIEH BBICOTE M PACCTOSIHUHM OT moiisipu3aropa. OTcyeT Ha MIKaje MPOU3BOAAT C IOMOLIbIO HOHHYCA.
[Iponomxkas Bpamate aHaau3aTop, MPUBOIAAT YACTH MOJIS K SICHO BUIUMON MepeMene ocBemeHHocTu. [locie atoro
BpalllcHUEM B IPOTHBOIOJIOKHYIO CTOPOHY BHOBb IPHUBOAAT YacTH MOJsA K OJWHAKOBOW OCBEIEHHOCTH U
3aMmuchiBatOT oTcueT. [loBTopeHuem 3tux neiictBuii (3—5 pa3) MO0OWBAIOTCS XOpOIIEH CXOAMMOCTH OTCYETOB (C
To4HOCTHIO 710 £0,1°), mocne yero OepyT 3a HYJEBOW OTCUET CpeaHee W3 MOMydeHHBIX 3HaueHui. [lpu s3Tom Hymb
IIKaJIbl MOXET W HE COBIAAATh C HyJeM HOHHMyca. Pa3HmIia, T.e. OTCUET MO MIKaJe B ATOM CiIy4ae, IPEeICTaBIsSET
co0OH HHCTPYMEHTAIbHYI0 TONPAaBKY (! ;. 3HAaK MHONPAaBKU CYHUTAIOT MOJOKHUTEIBHBIM, €CIM HyJlb HOHHYCa
pacmloyiokeH B TOJOXHUTETFHOM HANpaBICHWH OT HyNId IIKaibl. VICTHHHBIE YTl BpalIeHHS IOTY4YaroTCs
BBIYUTAHHUEM WHCTPYMEHTAIBHOM MOIPABKH (C €€ 3HAKOM) U3 MOJIY4YeHHBIX 0TcyeToB. Criocod oTcyera ¢ MOMOIIBIO
HOHHYCa SCEH U3 puc. 3.
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Puc. 3. OtcueT o HOHUYCY

YucTyro moasipuMeTpHUUecKyio TpyOKy CIOTACKUBAIOT M HATIOJHSIOT UCCIEAYeMbIM PacTBOPOM; JUIS 9TOTO,
JepKa ee BepTUKAIbHO, 3aIONHIIOT TaK, YTOOBI 00pa30Baics BBIMYKIIBIA MEHHCK. 3aTeM COOKY Ha/IBUTAIOT CyXOe
MOKPOBHOE CTEKJIO U HABUHYMBAIOT MPIKUMHYIO 000iiMy. IIpu sTOM ciensr 3a Tem, uToOBI B TpyOKe HE ocTancs

v 1
OoNbIIOH Imy3pIpeK Bosmyxa. IlpucyrcTBue ero memaer HabmoaenusM. Onpenensior yron BpameHus

pacTBOpa; KaK yKa3aHO BBIIIE, OH IOJIOKUTEJICH (TIPaBbIii).

[Tocme TOTO B ABE KOJIOOYKH HAIMBAIOT M3BECTHBIC 0OBEMBI PACTBOPOB Caxapa Ve M CHIIBHON KHCIIOTHI Vi
HY)KHOW KOHIIEHTpanuu. BeimepxuBaror o0e xombouku 10—15 mMuHYT mpm Temiieparype ombita (B BOASHOM
TEpPMOCTaTe), MOCIIE YETO CIMBAIOT U MIEpEeMENINBaIOT 00a pacTBOpa, MepeirBast U3 KOJIOOUYKH B KOIOOYKY. MOMEHT
CMEIIeHHUsI OTMEYAIOT MO 4YacaMm (C TOYHOCTBIO 10 1 MHH); 3TO — MOMEHT Hauana peakuuu. EmMy oTBedaeT

HayalbHBIA yron &, = (0!0 —a, WV |, rae V — o6bemHas noms pactBopa caxapa: V = Ve/(Ve + V.).

OnopoXkHEHHYI0 OT pacTBOpa caxapa MOJSIPHUMETPHUYECKy0 TpyOKy 2-3 pasa choilacKhBaloT 3—5 i
MOJy4eHHOH CMECH, 3aTeM 3alloJIHAIOT €€ 3TOM CMEChI0 M TePMOCTATHUPYIOT. Il 3TOr0 HOISIPUMETPUUIECKYIO
TpYOKY BBOZST B My(Ty, Yepe3 KOTOPYIO HEIPEPBIBHO MPOIYCKAIOT BOAY U3 TepMocTara. HyxHylo TeMiiepaTypy
TakuM 00pazoM moanepkuBatoT B npenenax +0,1°. Eciam takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAIOT B
BOJSIHOH TEPMOCTAT ¥ BEIHUMAIOT €€ OTTYyla Ha BpeMsl H3MEPEHUS YIiia BpalleHHs.

W3mepeHust TporU3BOAAT Yepe3 OnpeielieHHbIE TIPOMEKYTKH BPEMEHH: B Haualle peaklui — 4epe3 Kaxble
5-10 muH, B koHIe — Yepe3 15-30 muH. Bo Bpemst m3mepeHuil peakuusi B TpyOKe MPOAOIDKAETCS, TaK YTO IMPH
HECKOJIbKMX HM3MEPEHUSAX HE MOTYT IOJyYUTHCS OAMHAKOBBIE OTCYETHL. 11 BO3MOXKHO IIOJHOTO YCTPaHEHHS
BIIMSIHUS 3TUX IIOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO HMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Oro ymaercs, ecny TeXHUKA PabOTHI C MOJSIPUMETPOM XOPOIIO OCBOEHA MPH YCTAHOBKE HYJSI M Ompe-
JeNICHUH KOHLIEHTPALKU pacTBOpa YUCTOro caxapa. HyxHo Opathk cpenHee 3HaUYeHHE U3 BCEX OTCUETOB M OTMEYATh
CpeAHUI U3 MOMEHTOB BPEMEHHM IIEPBOTO U MOCIIETHETO OTCYETOB (C TOUHOCTHIO A0 1 MUH).

WuBepcust caxapa Tpu KOMHATHOW TeMmepaType 3akaHuuBaeTcs (B 3aBUCHMOCTH OT KOHICHTPALUH
karanu3aTopa) 3a 1-5 cytok. OgHako ee MOXKHO OBICTpO JoBecTH 10 KoHua npu 60—70°C. [TosToMy OTACIBHYIO
MOPLMIO PEAaKIHOHHOW CMecH 3apaHee IOMELIaloT B TepMmocTar ¢ TemiepaTypoi 60-70°C (ue Bblme, BO
n3bexanue paspyieHus caxapa) Ha 30—40 mun. CMech HarpeBarOT B KOJOOUYKE C JUIMHHOW U Y3KOW IICHKOU, Ha
KOTOPOI OTMEYarT YPOBEHb XHUIKOCTU. [lociie OXJIaXIeHHs 0 TEeMIIEPaTyphl OIbITa B KOJIOOYKY JIOJHMBAIOT JIO
METKH JIUCTWUTUPOBAHHON BOJIBI TOM e TeMIepaTyphl (Tak KaKk HEKOTOPOE KOJUYECTBO BOJIBI HCHAPSIETCS, OTUYETrO
W3MEHSIETCS] KOHLEHTPALUs pacTBOpa).

[MonyuyeHHbII TakuM 00pa3oM MpeJenbHbll (KOHEUHbIH) yroa BpalieHus ¢, OyAeT OTpULIATEIbHbIM, TaK

KaK B pacTBOPE HaXOMAATCS TJIHOKO3a U (PpyKTO3a, BhI3BIBAIONIAS JICBOE BpalleHue. Beskuii mpoMekyTOUHBIN Yoo
BpallleHuUs OIIpeNesieTcs TeM, YTO B pacTBOpE COAEPIKATCS BCE TPHU BEILIECTBA.
[lomoxxuM, 4TO B MOMEHT 1 OcCTaysiach HENPOWHBEPTHPOBAHHOW JOJS caxapa )1. YTON BpalleHUs

ONIPENIENAETCSA OTON N0Jeh U paBeH X Y;. C IApyroi CTOPOHBI, 10JIs MPOAYKTOB HHBEPCUM COCTaBIsET 1 — y1. B
KOHIIE PEAKIHH yroJl BPalleHUs 3THX IIPOYKTOB ObLI Obl paBeH (X, , a B MOMEHT 11 OH paBeH o (1 — yl) .

B cuny amaIuTHUBHOCTM yroia BpalleHUs B MOMEHT tl paBeH ¢, =a,y, +a, (1-Y,), OTKyZa:
Y. = (al - aw)/(ao - aoo)'

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

OueBuHO, KOHIEHTPALUN HEHPOMHBEPTUPOBAHHOIO Caxapa B MOMEHTHI 01 ¥ 1 paBHBI C Yy, U cy,-

[Toaromy Ha ocHOBaHMM ypaBHeHH (1):

2303, o, —a,
K= lg :
L-t a-a,

Eciu nonoxure &) =&y nputi=0u &, =&, npu t; =t, 10:

e 2,303|ga0 -a, )
t o —a

©
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OToit moceHe GOpMYIIOH ClIeTyeT MOIb30BaTHCS I pacieTa K.
Bce yrabel BBOAST ¢ MHCTPYMEHTAIBHOW MOMNpaBkoi. MHCTpYMEHTaIbHYIO TOMPaBKy CIEAYyEeT BBOIAUTH B
ciy4ae, korja oHa npessbimaet 0,2°.

OneHKa NOrpemHoCcTH U3MepeHuii
ITocne norapudgmupoBanus u guddepeHIpoBaHnus ypaBHEHUS (2) MOTydaeMm:

Ak _g 2Ax 2Ax

+ + '
k t (o—-,)23l4(e,—,) (o, —,)23l9(e, —,)

BugHo, uro B Hayane peakUuHM MPeoOJaJarollyl0 pojib WIPaeT MOTPEIIHOCTh B OTCYETE BpPEMEHU
(manpumep, yepe3 10 MuH oHa coctaBiseT +10%), B To BpeMs Kak MOIPEIIHOCTh B OTCUETaX YIJia YBEIUYUBACTCS
10 MEepe ero YMEHbIICHNU U CTAHOBUTCS OCOOCHHO 3HAYUTEIILHON K KOHILY PEaKIHH.

HyxHO ydecTp emie M MOTPEIIHOCTH, BHOCHUMBIE YCJIOBHUSAMHU NpOBeAeHHUs ombITa. IlosTomy TpyaHO
OKUJIaTh COBMAJCHHUSI KOHCTAHT, BBIYMCICHHBIX IS pa3HBIX MOMEHTOB BpeMeHHM Ommxke, ueM B mpegenax 10%
(Takash TOYHOCTH CBOWCTBEHHA OOJBINEH YacTH KWHETHYECKWX HW3MEpeHwil). BciemcTBue STOro KOHCTAHTY
CKOPOCTH PEAKLIUU HAXOAAT KaK CPEIHIOI0 U3 KOHCTAHT, IIOJIy4YE€HHBIX B Pa3HbIE MOMEHTHI BPEMEHH.

3aganus
1. OnpenenuTe KOHCTaHTYy CKOPOCTH MHBEPCHM caxapa IpU JaHHOW Temmeparype. Brruuciautb
KOHIIEHTpAIMIO caxapa B JaHHOM pacTBope depes 2 4. BerancnuTs, 3a kakoe BpeMs uHBepcus mpoiaer Ha 50%.

2. OrmpenenuTh KOHCTAHTY CKOPOCTH B 3aBUCHMMOCTH OT KOHIIEHTpAlMWd HOHOB BOJOpOJa (KaTalu3HpOBaTh
PeaKkIuio CHILHOW U caboil KHCIOTOM MY OMHOM M TOH K€ KOHIIEHTPAIIMU WM CHIIBHON KUCIIOTOW MPHU
JBYX KOHIIGHTPAIHSIX ).

3. HaiiT sHepruio akTHBaMK pPeaklUui WHBEPCHH (Ha OCHOBAaHUHM M3MEPEHUs] CKOPOCTH PEaKIUHU MPH ABYX
TeMIleparypax).

®opma oTyeTa
TEMIIEPATYPA .vvvvivriiiiiiiiiie i
WHcTpyMeHTanbHas monpaska & ,=

1
VTroJ BpallleHHs PACTBOPA CAXAPA (L) .uvivviiiiiieieieieieieseieiereiee e

HavanbHblid yroa BPAICHUS CMECH Q) = .viviiiieiiiiiiiisieisesne s

MOMEHT CMEIIeHUS ..... 9ac.... MUH.
Ne Bpems Bpewms ot Haiinen- VYron or¢ Ot - Oloo lg(ot - 0o) K Ax
poObI acTpOHO- Hayajia peakiuu | HbIi yro MONpPaBKOU
MUYECKOe t, MuH ot
1
o o o= .. 0= .. ap - 19(00 - o) | KepE Ax=...
Oloo™=

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

Jluteparypa
1.  Jlyxos B.B. ®usuueckas xumus : yuebnuk / JlykoB B. B. - PocroB w/]l : U3a-so FODY, 2018. - 238 c. -
ISBN 978-5-9275-2976-6 - Tekctr : snekrtponssiii // DbC "Koucymerant cryaenra" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum poctyma : 10 Mo rmcKe.
2. Ilpaktnyeckue pabotrel mo ¢usnueckoir xumumu. // llog pen. K.ILMuwenxo, A.A.Pasdens,
A.M.ITlonomapesoii. — N3n-Bo: Ilpodeccus, Cankt-IletepOypr, 2002.
3. Aeees E.IL, Ycnenckas M.A., boeaues A.I. Tlpaktukym 1o ¢u3ndeckod xumuu: TepMmomuHamMuka. -M.:
Msnarensckuii neHTp «Akagemusi», 2010.
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TecToBbIE 3aJaHUA K PYOE:KHOI aTTeCTAIIMOHHON KOHTPOJILHOI padoTe Mo JMCUHILINHE
«Pu3nyeckasi XuMus» (00pa3ubl)

Pa3nen «Xumuueckassi KHHETHKA»

CKOpOCTH ¥ MEXaHU3MBI IPOTEKAHUS PEAKITHA N3ydaeT
BIIEKTPOXUMUS

XUMHUYECKass KHHETHKA

hoToxumus

TepMOJIMHAMHUKA

[Topsiakom peakiuu Ha3bIBACTCS:

KOJIMIECTBO PA3TUIHBIX BHIOB YaCTHI] HCXOIHBIX BEIICCTB

KOJIMYECTBO PA3IUYHBIX BUIOB YaCTHUI] HCXOJHBIX BEIIECTB U MIPOTYKTOB

KOJIMYECTBO YACTHI] UICXOJHBIX BEIIECTB, B3aUMOICUCTBYIOIIUX B OJJHOM 3JICMEHTAPHOM aKT€ MPEBPAILICHUS
KOJIMYECTBO YAaCTHII, B3aUMOJIEHCTBYIONINX M 00pa3yIOMIMXCS B OJHOM 3JIEMEHTAPHOM aKTe MPEBPAICHIS
MTOKa3aTeNb CTENeHN IPH KOHIIEHTpauy B AuQQepeHuansHoi (hopMe KHHETHIECKOTO YpaBHEHUS
MOKa3aTeb CTENICHU IPU KOHIICHTPAIIMK B UHTETPATLHON (hOpME KHHETHYECKOTO YPaBHEHUS

MoneKyIsIpHOCTBIO PEaKIIUH HAa3bIBACTCS:

KOJIMYECTBO PA3IMYHBIX BUAOB YACTHI] HICXOAHBIX BEIICCTB

KOJIMYECTBO PA3IMYHBIX BUAOB YACTUI] HCXOAHBIX BELIECTB U MIPOJAYKTOB

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 MPY KOHIEHTpaluuu B JuddepeHnnanbHoi popMe KHHETHUECKOTO YpaBHEHHS
MOKa3aTes b CTENEeHH MPU KOHIIEHTPALNH B MHTETPATIbHON ()OpME KHHETHYECKOTO YPAaBHEHUS

JInHeapu3anysa KHHETUYECKON KPUBOM UCXOIHOTO BEMIECTBA JIJIsl OJHOCTOPOHHEN peaKlMy TPEThET0 MOPsIKa BUaa
«3A —TpOIYKTHI»:

1 InC
- [
C?"/ |\

T T

Pacnionoxxute  OOHOCTOpPOHHHE PpEaKLUM, XapakTepusyrommecs rpaduKkamMd 3aBHCUMOCTH  Jiorapudma
KOHIIEHTPALK OT BpeMeHH (JTMHUU 1 —4) B opsiAKe BO3pacTaHUsi KOHCTAHTBI CKOPOCTH:

\ :

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

Pacnionoxxute  OJHOCTOpPOHHME pEaKUUM, XapakTepusyloupecs rpaduKkaMu 3aBHUCUMOCTH  Jiorapugma
KOHIIEHTpAIMK OT BpeMeHH (TnHNH 1 — 4) B opsAAKe BO3paCTaHHUS BPEMEHH MOTYTIPEBPALICHHS:
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nc

_“-R-_____q
S

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

[lepuoxa nmomymnpeBpalleHnss HCXOJHOTO BEIECTBA B OAHOCTOPOHHEH TOMOTE€HHOM peakI[iy BTOPOTo MOpsAKa BUIa
«2A = pOAYKTH» B MepBoM ombiTe cocTaBuil 30 MuHyT. OnpenenuTe Meproa MoaynpeBpamieHus (B MUHyTax) BO
BTOPOM OIIBITE IIPU TOM K€ TEeMIIepaType, B KOTOPOM HCXOJHasi KOHLIEHTpanus A Obula yBeJIHuYeHa B JIBa pas3a Io
CPaBHEHUIO C MIEPBBIM 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

JInist peakIiy HyJIeBOTO MOPSIKA KOHCTAHTA CKOPOCTH PEaKI[HH UMEET Pa3MEPHOCTb:
2 2

71 /(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 u3meHuTcs CKOpoCTh MPSIMOH peakinu ZCO+OZZZCOZHPI/I yBenmmueHnn kKoHerTparwu 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

Bribepute BepHOE yTBEP)KICHUE: MOJIEKYISIPHOCTE XUMUYIECKON PEaKIMU — 3TO:
TO K€, YTO U MOPAJIOK PEaKLUU

CyMMa CTEXMOMETPUIECKUX K0ID(DUIIMEHTOB

CyMMa IoKa3aTelied CTEeNEeHEN B KUHETHYECKOM YpaBHEHUH
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YHCJIO YaCTHUIl, IPUHUMAIOUINX YHYaCTHUE B DJIEMCHTAPHOM aKTEC

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

HEC 3aBHCUT OT CTCIICHU U3MCJIILYCHUA PCar€HTOB

YBEIIMYIUBACTCA C YBEJIIMYCHUEM IJIOIAAN COIPUKOCHOBEHMS BEIICCTB PECAICHTOB
YBCIMYUBACTCA C YBCIIMUCHHUEM TEMIICPATYPLI

CKOpOCTh TOMOTEHHON XUMHYECKON PEAKITUU HE 3aBUCHUT OT:
TeMIIepaTyphl

KOHIEHTPAIK pearupyronyx BeIecTB

HaJIMYUs KaTaln3aTopa

(dopMbI peakTopa

J11st peakIiu epBoro MopsKa KOHCTAHTA CKOPOCTH PEaKIIMU NMEET Pa3MEepPHOCTb:
12/(Monp?-¢)

11/(MoIB-C)

1/c

MOJIB/(JT-C)

HauanpHast KOHIIEHTpaIKsi HEKOTOPOTO BElIeCTBa paBHA § MOJIB/J, a uepe3 3 MUH — 2 MoJb/1. CpelHsisl CKOpOCTh
peakIuy paBHa:

2 MOJIB/JT"MUH

3 MOJIB/T"MHH

4 MOIB/T-MUH

5 MOJIB/T"MHH

TemnoBoii ko duumeHT peakuuu paBeH 2. Ha ckonbko TpaaycoB HaJg0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMUYECKOM peaklyu yBearuuuiaack 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:

napaieTbHbIMU

[IOCJIEZI0BAaTENbHBIMU

COTIPSKEHHBIMU

LEHHBIMH

TennoBoit koapdunKeHT peakuu paBeH 3. Ha cKoibKo TpasycoB HaJlo MOBBICUTH TEMIIEPATypy, YTOOBI CKOPOCTh
XUMUYECKOHN peaklyy yBeauuuiaace B 27 pa3?

10°C

20°C

30°C

40°C

I/IHTeraHBHoe KHNHCTHUYCCKOC ypaBHeHHe peaKnm/I nepBoro HOpHHKa
w = kc?

C
In-2 =kt
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Inc, —Inc=kr

GGk
cs ¢

Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIMH TIEPBOTO TOPSIKA
Mm/c.

1/c.

M3/(MOTIB-C).

M8/ (Monb2-c).

c/m.

CooTBeTCTBHE MEXKAY MOPSIAKOM PEaKIMX U KOOpAUHATaMU Tpaduka, B KOTOPOM OTBITHBIE TaHHBIE 3TON peaKInu
JIMHENHBI

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

r) %—r
z) %2—1:

COOTBETCTBUE CTEXHOMETPHUUECKOIO YPABHEHUS PEaKUU U KHUHETUYECKOr0 3aKOHA ACHCTBYIOIINUX Macc
1. A=B a) w=KkcpCqg

3. 2A+B=C+D B) w=ke,
r)  w=kcicy

1 weXea

Cg

e)  w=klale
Cc

Peakiuu paznoxeHus BelecTBa B ra3oBoil 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 COYNApeHUH MPeIIKCIOHEHINAIbHBI MHOXHUTETh A B ypaBHEHHH
AppeHnyca s peakiiy B UcadbHOM ra30Boi (ha3e 3aBUCUT OT TeMrepaTypsl T. yKaKHuTe BHJ] 3TOW 3aBUCHMOCTH,
CUUTasl CeYEHHE COYIApPEHUs U CTEPUIECKUN (PaKTOp HOCTOSTHHBIMH

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

KoHcTaHTa CKOPOCTH MOHOMOJIEKYJIIPHOTO paciiaja aKTUBHPOBAHHOTO KOMILIEKCA C 00Opa30oBaHHWEM MPOAYKTOB
peaknuu nipu temrieparype 300K pasra a -10n (¢ ). [lopsimok n Ha3BaHHOW BETUYMHBI PaBEH

6

9

10

15
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[Ipu moBbIIEHUN MAaBICHUS TOPSIOK PEAKIHMA pa3oKEeHHWsS BelecTBAa B Ta30BOM (haze MpH TEPMHUUECKOM

MCXaHHU3ME€ aKTUBallU U3MCHACTCA OT 2 JI0 n. YKaXHUTE YHCIIO0 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 peaKkTopa

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

B coBokymHOCTH cTannii Hepa3BeTBICHHOM IeTHON peakiu odpazoBanus docrena (CO + Cl ,= cocl 2) BbIOEpHTE

CTaJluu Pa3BUTHSA LEIH:
C|2+M —2Cl*+M

COCls — Cl* + CO

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

VYrnoBoii koadduieHT npsMoil Ha rpadrke 3aBUCUMOCTH JIOTapr(mMa KOHCTAaHTBI CKOPOCTH PEAKIIUN MEKITY

2+ .
HMOHAaMHU [Co(NHS)SBI‘] u OH B paz0aBiieHHOM BOJAHOM PacTBOPE OT KOPHS KBaJIPaTHOTO M3 HOHHOW CHIIBI IPU

298K
-2

-1

1

2

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

COJIbBATALMA MOJIEKYJI UCXOJHBIX BELIECTB YMEHBIIAECT SJHEPTUIO aKTUBALIUH

COJIbBATALMS MOJIEKYJI HCXOAHBIX BEILIECTB YBEINYMBAECT JHEPTUIO aKTUBALUN

COJIbBATALIMS MOJIEKYJI UCXOIHBIX BEIIECTB CBOJIUT 3HEPTUIO AKTUBALMHU K HYJIIIO

COJIbBATALIMS MOJIEKYJI UCXOJIHBIX BELLECTB JEJIa€T SHEPTUIO aKTUBALUU OTPULATEIILHON

COJIbBATALIMS MOJIEKYJI UCXOJIHBIX BELIECTB JENIaeT PEAKLUI0 HEBO3MOXKHOMN

TennoBoit koapunmeHT peakiuy paseH 3. Ha ckolbko TpaaycoB HAJI0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMUYECKOHN peakly yBEIUUUIach 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 00BbeMe);

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

Ecnu npu npotekanun rasogasnoit peakuuu I + H> — 2 HI B 3amkHyTOM 00BeMe 1 11 3a 5 MuH konndectBo Ho
yMeHbImIoch Ha 0,1 MOJIb, TO CKOPOCTBh pEaKLUU COCTABUT:
a) 0,02 MOJIb - MHUH 1
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6) —0,02 Mo MuH;
B) 0,02 Moy - MuH L
r) —0,02 mMonb- 1+ Mun .

C TeveHHeM 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 YIaCTHHUKOB,;
T') yBEJIMYMBAETCS MPHU HATMYUH (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 PeakLnH, U OTPULIATENIbHA, €CITU
BBIpa)KE€HA Yepe3 U3MEHEHHE KOHLIEHTPALUU HCXOHBIX BEIIECTB;

B) 3aBHCHUT OT MEXaHU3Ma peakuuu (B ciryyae 0OpaTUMOH peakuy CKOPOCTb MOJIOKUTENIbHA Ul IPSMON CTaANU U
oTpHLATeNbHA ATl 00paTHON);

T') BCE OTBETHI HEBEPHEI.

[Topsnok peakuuy COBHAJAET ¢ MOJIEKYIIPHOCTBIO:

a) 1uis ra30(pa3HbIX peakiyid, MPOUCXOISAIINX MIPU TTOCTOSTHHOM 00BeMe;
0) st Ta30(ha3HBIX PeaKINHA, TPOUCXOIAIINX IPH TTOCTOSTHHOM JIaBICHUN;
B) JUIsl peaklui, MPOTEKAIOUINX B OHY CTa IHIO;

T') AJIsl peakiuid, MPOTEKAOINX B KOHACHCHPOBaHHOH (a3e.

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

0) na;

B) TIOPSIOK — J1a, MOJIGKYJISIPHOCTH — HET;

') MOJIEKYJISIPHOCTH — Ja, TIOPSIIOK — HET.

B cooTBeTCTBUU C NPUHLIKIIOM JJUMUTHPYIOIICH CTaquu XUMHYECKON peaKLUu:

a) CKOpPOCTh JIH000H CI0KHOW XHUMHUUYECKON PeaKHH ONpeesieTcss CKOPOCThIO caMOM MEJIEHHOI ee cTainy;

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

B) CKOPOCTBIO CaMOI MEAJICHHOW CTaJlH ONIPEIEIISeTCs CKOPOCTh CIOKHOM XMMHUUECKOW PEeaKIiH, €CIIi OHa
COCTOMT U3 psiia NapajlIeNbHbBIX PEAKIIH;

T') CKOPOCTBIO caMOl OBICTPOIA CTaIUH OTIPEIENIIETCSI CKOPOCTh CIOKHON XMMUYECKOHW PEeaKIluy, €CITM OHA COCTOUT
13 psJia NapAJUIENIbHBIX PEAKIIMN.

Bo ckobKo pa3 yBenu4IHuTCsl CKOPOCTh NpsiMON 1 00paTHO# razodasHoii peakuu A < 2B npu yBenTnueHHH
JaBJICHUS B cucteme B 4 paza?

a) CKOPOCTh U NPSAMOH, ¥ OOpaTHOM peakunu yBenIuuuTcs B 4 pasa;

0) CKOPOCTP MPAMON peakIny YBEIHIUTCS B 4 paza, o0paTHOH — B 8 pas;

B) CKOPOCTB NPSIMO peaKkIK YBEIUYHUTCS B 2 pa3a, 00paTHOH — B 8 pa3s;

T') CKOPOCTh MPSIMON PeaKIuy yBeIuauTcs B 4 pasza, 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') yBEeJIHYHUTCSA B 8 pas;

1) yMEHBIIUTCA B 2 pasa.

MoskeT 1 Heprusi aKTUBAllMd XMMHUYECKOW peakIy MPUHUMATh HyJeBoe 3HadeHune? Ecim «ma», To M Kakux
peakuui?
a) HEeT, TaK KaK 3TO M30bITOYHAs YHEPTHS;
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0) I1a, €CIIM peakIns MPOTEKACT MEKITY MOJICKYJION 1 CBOOOTHBIM PaIUKAIOM;
B) J1a, €CJIM PEaKIysl MPOTEKAET C HYJIEBBIM TEIJIOBBIM 3P deKTom;
T') J1a, €CJIH MPOUCXOIUT PEaAKIIUs PSKOMOUHAIIHH.

YBenuueHue CKOpoCcTH 00paTUMON XUMHUYECKON Peakiiy B MPUCYTCTBUH KATAIU3aTOPa MPOUCXO/INT:
a) B pe3yJibTaTe YBEIUUYCHUS! KOHCTAHTBI CKOPOCTH NPSMOU pEakuy U

YMEHBIIICHUS KOHCTAHTBI CKOPOCTH O0PaTHOW PEaAKIIHH;

0) B pe3ysbTaTe CMEIIEHUS MTOJI0KEHHUS PABHOBECHUS B CTOPOHY 00pa30BaHuUs

MPOJYKTOB PEaKIUH;

B) B pe3yJIbTaTe YMEHBIICHUS YHEPTUN aKTUBAIIUH PEAKIIUH MPH COXPAaHCHUU

MeXaHU3Ma MpoIlecca;

T') B pe3yJbTaTe YMEHBIICHUS SHEPTHH aKTUBAIMHN PEAKIIUU C U3MECHEHUEM

MexaHu3Ma Ipolecca.

3Ha4YeHNEe KOHCTAHT CKOPOCTHU PEAKLMX 3aBUCHUT
OT TEMIIEPATYPBHI.

OT KOHIIEHTpAI[H pPearcHTOB.

OT BHJ]a paCTBOPUTEIIS.

OT KOHIICHTpAIX TPOAYKTOB.

OT MIPUPOJIBI PEATUPYIOIINX BELIECTB

Kakue BeTHUYHMHBI, COTTACHO TEOPUH aKTUBHBIX CTOJIKHOBEHHH, ONPENEIISIOT IPEI3KCIIOHSHIINATBHBINA MHOKHUTEIb
B ypaBHeHHH AppeHuyca?

a) oOI11ee YMCIo CTONKHOBEHUH M DHEPTUs aKTUBAIHH;

0) 4acToTa CTOTKHOBEHHI U BEPOSTHOCTHBIN (haKTop;

B) OOJIBIIMAHOBCKUI MHOKHTEIb M IUAMETP COYAaPEHHUS;

T') BEPOSTHOCTHBIN (PAKTOP U J0JISI AKTUBHBIX MOJIEKYIL.

OCHOBHBIM pe3yJIbTaTOM BBEIECHHS B COCTAB KaTalIu3aTopa IpOMOTOPOB
SIBIISIETCS

a) MOBBIIICHUE CTIEU(PUYHOCTH U CEIEKTUBHOCTH ACHCTBHS KaTall3aTopa;

0) yBenu4YeHUE YCTOMYMBOCTH KaTaIM3aTOpa K BO3ACHCTBUIO KaTaTUTUIECKUX
SITIOB;

B) YBEIMUEHHNE KaTAIMTHUYECKON 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 ypaBHEHHEM AppeHunyca.
yOBbIBaeT ¢ POCTOM TEMIIEpPaTyphI.

pacTeT NponopLUUOHAIBHO KBaJpaTy TeMIEpaTyphl.

Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIMH TIEPBOTO TOPAIKA
Mm/c.

1/c unm (ch).

M%/(MOJIB-C).

m®/(Monp2-c).

I/IHTeraHBHoe KHNHCTHUYCCKOC ypaBHeHI/Ie peaKHI/II/I HepBOFO HOpﬂﬂKa
w = kc?

C
In=% =kt
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MonekyasspHOCTh XUMHUYECKOHN peaKIU ONPEaesIeTCs
YHCIIOM MOJICKYJI (4aCTHI]) B 2JIEMEHTAPHOM aKTE PEeaKIUu
YICIIOM HOHOB, 00Pa30BaBIINXCS B XO/I€ PEAKIIHH

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

UT0 Takoe TOPSTIOK PEAKITHN B XUMHIECKOW KHHETHKE?

CTEXHOMETPHUSCKUE KOI(DPHUIIMECHTHI B ypaBHECHUH PEAKIIHH;

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

CKOpOCTb, JieTieHHasI Ha KOHIIEHTPAINY POAYKTOB

Kaxk onpenenseTcst mopsaok peakiii B XUMHAYIECKON KHHETHKE?
10 YpaBHEHUIO PEaKIINU;

HaXOJIUTCS SKCIIEPUMEHTAIBHBIM ITyTEM;

MOPSIIOK PaBEH MOJICKYJISIPHOCTH;

10 KOHCTaHTE CKOPOCTH

[IpocTeie peakuyy B XUMUYECKOW KHHETHKE?

B PEAKIMH YYaCTBYIOT IPOCTHIE BEIIECTBA;

peaknus NpoTeKaeT B OJIHY CTaHIO;

KOHCTaHTa CKOPOCTHU ONPEAEINSIETCS POCTHIM PACY€TOM U3 KMHETHUUYECKOIO YPaBHEHUS

Ecnu B pesysnbrate coynapeHus (3JIEMEHTapHOTO0) aKTa cpasy IOIydYaroTcs MpeanojgaraéMple MPOAYKThl, TO TAKyIO
peakuuio Ha3bIBalOT

IPOCTOMH

3J€MEHTapHON

LIEMTHOH

napajieJIbHON

KaTaJTUTHYECKOU

UTto Takoe PHEprus aKTUBAINU?

BHYTPEHHSISI SHEPTHs, KOTOpasi IIpeBpaIiaeTcs B padboTy;

SHEprus, HeoOXOoMMast UTA HIIEMEHTAPHOTO aKTa XMMUYECKOW PEaKIIH;

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 PEAKILIUI0

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

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

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 peaKLII/If/i TJIaCUT:

CKOpPOCThb p€akuuu HpsMO HpOoIopHyaIbHa MPOU3SBCACHUIO KOHICHTPALUMN PEArupyrolmux BEIIECCTB B CTCIICHAX,
COTJIACHO MX CTEXUOMETPUYECKUM KO3 PHIIMeHTaM
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CKOPOCTh peakIuu 0OpaTHO MPOIOPIMAIbHA POU3BEACHUIO KOHIICHTPAI[MH BEIECTB B CTEICHSAX, COTJIACHO UX
CTEXHOMETPHUYECKHM KOd(PUITHEHTAM

CKOPOCTb PEaKlUy paBHA MPOU3BEICHUIO KOHIICHTPALIMN Pearupyromux BEeCcTB

KOHCTaHTa CKOPOCTH PEAKIIMU paBHA MPOU3BEICHUIO KOHIICHTPAIIUU BEIIECTB

CKOpOCTh peaknuy — 3TO U3MEHEHHE KOJIMYEeCTBA BEIIECTBA, BCTYIMAIOINIETO B PEAKIIMIO MM 00pPa30BaBIIErocs B
XO0JIe ee:

B EIMHUITY BpEMEHHI

B €MHUILY ITPOCTPAHCTBA

B EIMHHILY 00bEMa CHCTEMBI

Ha €IUHUILY IJIOMIAU CUCTEMBI

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

MOJIEKYJISIPHOCTh MOXET OBITh APOOHOW M OTPHIIATENBHOM;

TTOPSIIOK PEAKIIMA MOYKET OBITH [IETTOYNCICHHBIM U APOOHBIM;

MOPSIZIOK PEAKIIUU MOXKET OBITh IMOJIOKHUTEIBHBIM M OTPUIIATEIHLHBIM.

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

v = kCa'Cg;
_.CT.CY.
VUnpsivas — K~4 - 4,
cP. C?
Votparsas — ke - D

Kaxk BbIpa3uTh CKOPOCTb PEAKIMHU IS CHHTE3a aMMHUaKa?
N2 +3H, «+F22NH;
dC,, dc,  dCy,

v=- dr =. dr =+ dT ;
dCNz 1 dCH2 1 dCNH3
v=- dT = - 3 dT :+2 dr

dCy, dC%, dC%wm,
+ dT

D:' dT = - dT

CornacHo »mmupudeckomy mnpasuiy Bant-I'opda KoOHCTaHTa CKOPOCTH pPEaKUHMH 3aBHCUT OT TEMIEpaTyphl
CIeIyIONUM 00pa3oM:

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

MOBBIILIEHHE TeMIlepaTypbl Ha 10 rpasycoB BbI3BIBAET YMEHBIIEHHE CKOPOCTH peakiuu B 2-4 pasa

MOBBILIIEHHE TeMnepaTypsl Ha 20 rpaJycoB BHI3bIBA€T YMEHBIIEHHE CKOPOCTH peakiuu B 3-5 paza

Paznen «2iekTpoxumMus».

Kaxoit n3 nepedrciaeHHBIX THIIOB MTPOBOTHUKOB OTHOCHUTCS K MPOBOJHUKAM BTOPOTO poja’?
METaJUIBI

MOJTYTTPOBOJHUKH

HWOHHBIC ITPOBOAHUKHA

H30JIATOPHI

3JIEKTPOHHO-UOHHBIE IPOBOTHUKHI

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

YMEHBIIAETCA

YBCJII/I‘II/IBaeTCH

JUISl OTHUX BEILECTB PaCTeT, JUIsl IPYTUX YMEHBIIACTCS
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MIPOXOJUT Yepe3 MAKCUMYM

I[TpakTHyeckoe MpUMEHEHHE IEKTPOIPOBOIHOCTH - ONPEJIeNICHHE CTENICHHU AUCCOLMALIMH IICKTPOJIUTA IO
dopmye:
a=4 -1,

/100
o =—

Ay
a=A, +4,
a=2v

A

UeM 00BsACHSETCS YBEIHUYCHHE yIETHHOMN 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 JEKTPOIUTOB C POCTOM
KOHLIEHTpauuu?

OCTaeTCs MOCTOSHHOM

YMEHBIIAETCS

yBCJH/I‘II/IBaCTCﬂ

JUTSL OTHUX BEIIECTB PACTET, IS IPYTHX YMEHBIIIAeTCS

MPOXOAUT YePE3 MAKCUMYM

Kakoii 3aKk0H JIEKUT B OCHOBE OJJHOTO M3 METOAOB SKCIIEPUMEHTANBHOTO OMPEICICHHUS Ao TSI CTAOBIX
ANEKTPOIIUTOB?

3aKoH pazbaBneHust OcTBaNbIA

3aKOH HE3aBUCUMOCTH JIBHIKEHHUS] HOHOB

npenesbHbIi 3akoH Jlebas Konbpayiia

3akoH Dapanes

3aKOH MOHHOM CHITBI

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*

Ji1st u3MepeHust 3JIEKTPOIIPOBOAHOCTH PACTBOPOB HCIIOIb3YETC:
MOCT ITOCTOSTHHOT'O TOKa

MOCT MEPEMEHHOTO TOKa

MocT Konspayma

[TOTEHLIUOMETP

MMOTEHIINOCTAT

Peskoe NageHUC SJICKTPOIIPOBOAHOCTH paCcTBOpPaA IpH HeﬁTpannsaum/I KHUCJIOTHI ICJIIOYBIO CBA3aHO:
C YMCHBIICHUEM CYMMapHOﬁ KOHIOCHTpaluluu HOHOB

C YMCHBIICHUEM KOHUCHTPAIUN OUCHDb ITOABMKHBIX HOHOB I'MJIPOKCOHU A

C HAaKOIUICHUCM B CUCTEME NOHOB 'MAPOKCHUIIA



¢ oOpa3zoBaHHEM OCalKa
C pa30aBICHUEM pacTBOpa

JaHbl rpad KK 3aBUCUMOCTH YACTBHOH anekTprueckoii mposoaumoctr Boaabsix CH3COOH, KCI, KOH, HCI ot
KOHIIEHTPAIMH. YKaXXHTE HOMEP KPHUBOM, COOTBETCTBEHHO, I BOAHEIX pacTBopoB KOH, CH;COOH, KCI, KOH.
v
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VBenM4YeHUE SIEKTPUIECKON MPOBOAMMOCTH PACTBOPOB CHIIBHBIX JIEKTPOIHMTOB C POCTOM TEMIEpPATyphl MOXKET
OBITH O0YCIIOBJICHO:

anekTpodopernyeckum 3dexTom

penakcalMoHHBIM 3P PEKTOM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

CHIDKEHHEM CTETICHH TUCCOLUAIIUH

YBCJIMYCHUCM CTCIICHU AUCCOHUALINN

scTadeTHHIM MEXaHU3MOM IIepeHoca MPOTOHA

YBEIMYEHHEM KHHETHIECKON SHEPTUH HOHOB

YMeHbIIeHHE SKBUBAICHTHOW mpoBoauMocT BoaHoro pactBopa CH3COOH mpu moBblIeHHH KOHLEHTPAaLUU
ANEKTPOIIUTA 0OYCIIOBICHO TIIABHBIM 00pa3oM:

anekrpodopernyeckum 3hdexTom

penakcalMoOHHbIM YPPeKToM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

CHI)KEHHEM CTETICHH TUCCOUAIINH

yBEIMUEHHEM CTENICHU JNUCCOIHAIINT

YBEJIMYEHHEM KHHETHYECKON SHEPTUH HOHOB

VMeHbIIICHHEe JKBUBAJICHTHOW TMpoBoguMocTH BojHoro pactBopa NaCl mpu TOBBIICHHH KOHIIGHTPAIHH
JNEKTPOINUTA OO0YCIIOBJIEHO TIIaBHBIM 00pa3oM

anekTpodopernyeckumM 3 dexTom

penakcalMoOHHbIM YPPeKToM

YMEHBIIIEHUEM BS3KOCTH PacTBOPa

YBEJIMYEHHEM CTETICHH JANCCOINAIINT

yBEJIMYEHHEM KHHETHYECKON SHEPTUH HOHOB

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

3JEKTPONPOBOJIHOCTH BOJIbI

CyMMe€ NpeIebHbIX OJBHKHOCTEN HOHOB

Pa3HOCTH MPEENbHBIX OJBMKHOCTEW HOHOB

MIPOU3BE/ICHUIO TPEAEIbHBIX MOABHKHOCTEH HOHOB

B npoBoaHMKax nepBOro posia HOCUTENSAMHU JJIEKTPHUUECTBA SBIISIOTCA:
HOHBI
MOJIEKYJIBI

JNEKTPOHBI
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BenuunHa, paBHas 00paTHOMY 3HAUEHUIO YICIIEHOTO COMPOTHBIICHUS Ha3bIBACTCSI:
yAEIBbHON TPOBOAUMOCTBIO

MOJIIPHON MTPOBOJAMMOCTHIO

NpeeTbHON AIEKTPUUECKONU MPOBOJUMOCTHIO

AIEKTPUUECKON MOABMKHOCTHIO

[TpumepoM mpOBOTHUKA BTOPOTO POJA SBISETCS:
pacmias XJopHaa HaTpUs

Meab

ATFOMUHHAN

BOJIb(GpaM

Bennunna, u3mepsieMasi 0OpaTHBIM 3HAUYCHHEM YICITHLHOTO COMPOTHUBIICHHS, HA3bIBACTCS:
3JIEKTPOIPOBOTHOCTh

SKBUBAJICHTHAS 3JICKTPHUUECKAst TPOBOIUMOCTh

MOJISIpHAs AJEKTPHUYECKast MPOBOJUMOCTh

yJeNbHAs SJICKTPUYCCKas MPOBOIUMOCTD

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

YMEHBIIAETCS ¢ YBETUUEHNEM KOHIIEHTPALUU pacTBOpa

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

TEMIIEPATYPHI

JaBJICHUS

BSI3KOCTH PacTBOpa

Pasnes «3JuiekTpoansble mpomeccbn», «Pa3oBbie COCTOSTHUD)

Jliis pacTBOpa CUIBHOT'O MIEKTPOJINTA, AUCCOLUUPYIOLIEr0 Ha JiBa OJIHO3aPsIHOIO MOHA, YPaBHEHHUE 3aKOHA
HE3aBUCHMOTO ABIXEeHHsI HOHOB Kombpayla umeer BUI:

A= AT+ A

= 1 — A e

=

o

NN

3 ){+AJC_

C1-BYe

YBenu4yeHue AeKTPHIECKON IIPOBOMMOCTH PACTBOPOB CHIIBHBIX 3JIEKTPOIUTOB C POCTOM TEMIEPATYPhl MOXKET
OBITH 00YCIIOBJICHO:
anekrpodopernyeckum 3dexTom
penlakcaliMOHHBIM 3P QeKToM
YMEHBIIEHHUEM BA3KOCTH PAacTBOPA
CHIDKCHHEM CTETICHHU JTIUCCOIHAITUH
YBEIUYEHUEM CTETICHH JUCCOLUAIINN
scTa)eTHHIM MEXaHM3MOM IIEPEeHOCa MPOTOHA
YBEJIMYEHHEM KHHETHYECKOH YHEPTUU HOHOB

Be

YMeHblIeHHEe SKBUBAIEHTHOW mpoBoauMoctu BopHoro pactBopa CH3COOH mpu moBblieHHMHM KOHLEHTpAaLUU
3JIeKTposIuTa 00yCIOBICHO TTIaBHBIM 00pa3oM:

anekrpodopernyeckum 3 dexTom

penakcalMOHHBIM 3P PeKTOM
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YMEHBIIICHHUEM BS3KOCTH pacTBOpa
CHIDKEHHMEM CTEICHH THCCOLHMAIIN
YBEIUUYECHHUEM CTEIEHU JUCCOLUALINN
YBEIMUYCHUEM KUHETUUYECKOU SHEPTUU HOHOB

VMeHbIIICHHEe SKBHBAJICHTHOW MpoBoAMMOCTH BogaHoro pactBopa NaCl mpu TOBBIICHHH KOHIICHTPAIHH
AJIEKTPOJIUTA OOYCIIOBJICHO IIIaBHBIM 00pa3oM

anekTpodopeTuaeckum 3P hexTom

penakcannoHHBIM Y hexToM

YMEHBIIICHUEM BSI3KOCTH PacTBOpa

YBEIIMYCHUEM CTCIICHU AUCCOIMAIINN

YBENUYCHHUEM KHHETUIECKOW SHEPTUH HOHOB

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

3JIIEKTPOIPOBOTHOCTH BOJIBI

CyMMe€ MpeJeabHBIX TOJBUKHOCTEH HOHOB

Pa3HOCTH MPEENbHBIX TOBIKHOCTEH HOHOB

MIPOM3BEIEHUIO TPEACTFHBIX MMOABIKHOCTEH HOHOB

B npoBosHMKaxX EPBOTO poJa HOCUTEISIMU ICKTPUUYECTBA SIBIISAIOTCS:
HOHBI

MOJIEKYJIBI

3JIIEKTPOHBI

paauKaIbl

Bennunna, paBHast 00paTHOMY 3HAUCHHIO yIEIBHOTO COMIPOTHUBIICHHUS Ha3bIBACTCS:
YAEIBHON TPOBOAUMOCTBIO

MOJISIPHOM IPOBOJUMOCTBIO

HpEAEIIBHOM 3JIEKTPUYECKON POBOAUMOCTBIO

3JIEKTPUUECKON TOABUKHOCTBIO

[Tpumepom TPOBOHKKA BTOPOTO POJIA SBISIETCS:
pacIuiaB XJIOpu1a HaTpHsI

MeIb

ATFOMUHUH

BOJIb(GpaM

Bennunna, u3mepsieMas 0OpaTHbIM 3HAUECHUEM YISITbHOTO CONPOTHUBIICHHS, HA3bIBACTCS:
ANEKTPOIPOBOTHOCTD

OKBUBAJICHTHAA 3JICKTPUUICCKad MPOBOANMOCTD

MOJISIpHAs AJIEKTPHUECKast MPOBOJUMOCTb

yJebHAs SJICKTPUYUECKAs MPOBOIUMOCTD

MomnsipHas 31eKTpruuecKasi IpOBOAUMOCTS:
YBEJIIMYMUBAETCA C YBEJIMYEHUEM KOHLEHTPALMU pacTBOpa
HE 3aBHCHUT OT KOHIEHTpAILMH pacTBopa

YMEHBIIIAETCA C YBEIMYEHUEM KOHIEHTpAllUd pacTBopa

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

TeMIIepaTypsl

JaBIICHUS

BSI3KOCTH PacTBOpa

C YBCJINYCHUC pa36aBneHI/m MOJIApHAdA 3JICKTpHUICCKast MIPOBOAUMOCTD:
YBECIMYNBACTCSA
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YMEHBIIAETCS
HE U3MEHseTCs
paBHa HYJIO

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

BaJIEHTHOCTh

BaJICHTHOE COCTOSIHUE

CTETIeHb OKUCIICHUS

KOOPJAMHAIIMOHHOE YUCIIO

KonmuratuBHEIMY CBOMCTBAMH PACTBOPOB HA3BIBAIOTCS TAKUE, KOTOPBIE ONPENEIIIOTCS
HIPUPOJOU YaCTHULL

KOHIEHTpaIUe yacTUIl

pa3MepoM 4acTHI]

MPUPOJAON 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 mamienwe npu 27°C pacTBOpa caxapa, OJUH JUTP KOTOPOTO coaepx uT 9lr
PacTBOPEHHOTO BEIECTBA

332 klla

663 xlla

2457 klla

OcMoTHueckoe naBlieHHE HeKoTtoporo pactBopa npu -3°C cocraBmser 2735klla. Ilpu kakoil TemmepaType
ocMoTHueckoe naBieHue gocturueT 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 [JIA TIapUUaJIbHbBIX MOJIBHBIX BCEJIMYWH, OIWCBIBAOIIUX pacTBOP HaHHOﬁ
KoHIeHTpauy. [lapuuanbHas MosibHast BEIMYMHA 3TO -

OKCTCHCHUBHAasA BCIIMYMNHA

HMHTCHCHUBHAs BEJINYHNHA

({YHKLUS COCTOSIHUS

¢$yHKLUMS mponecca

XapaKTepHCTHKA BKJIaa KOMIIOHEHTA B COOTBETCTBYIOIIEE CBOHCTBO PacTBOpa

CBOICTBO pacTBOpa B IIEJIOM, HE 3aBUCSIIEE OT €r0 KOHLECHTPALUN

YTBepKIACHHUS, CIIPABEIUBbIC IS 30y UTMOCKOITNYECKONH KOHCTAHThI
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3aBHCHT TOJBKO OT CBOHCTB PACTBOPHTEIIS;

3aBHCHUT OT CBOWCTB PACTBOPHUTEINS U PACTBOPEHHOTO BEIIECTRA,;

3aBHCHT OT CBOWMCTB PaCTBOPUTEIISI U KOHIICHTPAIIMU PACTBOPA;

3aBHCHT OT TEMIIEPATYPhl U KOHIIEHTPAIIUU PacTBOPa;

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

Kpuockornuyeckre KOHCTaHTBI Jijisi OSH30J1a U BOJBI paBHBI COOTBETCTBeHHO 5,12 u 1,86 K-kr/monb. Monekymna
BEIIECTBA B BOJHOM PAacTBOPE MOJIHOCTHIO TUCCOIMUPYET HA JIBE YACTHIBI, a B OEH30JI€ HE IUCCOLUUPYET U He
acCOLMUpPYeT. YKaXKUTE, BO CKOJNBKO pa3 OyayT pa3nnyaTrhbcs TMOHIKEHWS TeMIIepaTypbl Hadaja OTBEpAEBaHUS
pa30aBICHHOr0 pPacTBOpPA OJHOTO M TOTO K€ BENIECTBA B OCH30JIC M B BOJIE NMPH OIMHAKOBHIX MOJISLIBHBIX
KOHIICHTPAIUIX

1,0

14

1,8

2,0

Uzoronnyeckuii ko3¢ ¢punuent Bant-I'odda 310 nonpaska, yunThIBaIOIAs:

yBEJIHYECHNE PAaBHOBECHOTO IABJICHHUS Mapa Ha/l YUCTHIM PACTBOPUTEIIEM IIPH HATPEBAHUH;
HETIOCTOSTHCTBO JIaBJICHHS IIPH HArPEBaHUH WM OXJIKICHUH PAcTBOPa;

pa3nu4ne MOJISIPHBIX MacC paCTBOPUTEISI M PACTBOPEHHOTO BEILIECTBA;

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

Brruucnute m3otonndeckuit kodh¢unuent Bant-['odda mns 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 MPAKTHUECKH BCE MOJICKYJIbI OCH30WHON KHCIOTHI, PACTBOPCHHOW B OCH30JIE, aCCOIMUPOBAHBI B
nuMmepbl. Beraucnure wm3oroHuueckuin koddduument Baut-I'odda mans pasdaBieHHOro pactBopa OeH30MHOMN
KHCJIOTHI B OCH30I1e

0,1

0,5

1,0

15

2,0

BLI6CpI/ITe BBIPAKCHUEC, KOTOPOC MOXET HUCIHOJb30BATHCA I OIPCACICHUA Kamyu_lefzica MOHHpHOﬁ MacCChI
PACTBOPCHHOT'O BEHICCTBA KPUOCKOIINICCKHUM METOAOM
M = Mz, +M,x,

) _ 10005g,
gl"l-ﬁ"?::m

A = 2,87
b

2 - 100Kz,
glﬂTmﬂs

Kaxoe ypaBHeHHe TPaBUIILHO NEPEACT CBA3b MEKIY H30TOHMUECKUM Kod(dunmentos Bant-I'odda u crenensto
JMCCOLMALMH CJIab0ro 71eKTPOoInTa?

i=1-(v+1)a

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

AOCOTIOTHAS] CKOPOCTh IBIKCHHSI 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 TEMIIEPATyphl AJIS:
OJTHOKOMITOHCHTHOH 0THO(hAa3HOU CHCTEMBI

OJTHOKOMITOHEHTHOU JBYX(a3HOM CHCTEMBI

JBYXKOMIIOHEHTHOW 0JHO(a3HON CHCTEMEI

JBYXKOMIIOHEHTHOM ABYX()a3HOM CUCTEMBI

JByXKOMIIOHEHTHOH Tpex(]a3HO# cHCTEeMBI

BriOepute mpaBylo 4YacTb ypaBHEHHS, ONMCBHIBAIOLIETO XOJA JIMHUM MOHOBapHMAaHTHOrO paBHOBecwss Ha P-T-

IUarpamMme COCTOSHHS ISl OTHOKOMITOHEHTHOM JTByX(a3HO#M CHCTEMBI, COOTBETCTBYIOIIYIO JieBoit uacTu dP/dT=
AR

T
&K

RT

AT 1
)
Fivss

™

BbiOepute mpaByr0 4acTh yYpaBHEHHs TEMIIEPaTypHOW 3aBUCHMOCTH JIABJICHHWS HACBHIIIEHHOTO Tapa,
COOTBETCTBYIOIIYIO JICBOW 4aCcTH 1n(P2/ P1) =

sH
RET

.-'l-.Hl_l
R\ g

AT 1
)
A

TAY

B3anmHBIe mepexopl KPHCTAUTMYECKAX MOIU(HKAIMH YHCTOrO BEIIECTBA, KOTOPHIE MOTYT HPOTEKaTh Kak B
IpsSIMOM, TaK U B 0OpPaTHOM HalPaBJICHUSX B YCIOBUSIX PABHOBECHS

MOHOTPOITHBIE

SHAHTHOTPOIIHBIE

HeoOpaTHMBbIe

obpaTuMsbIe

Jlmarpamma cOCTOSTHHSI BOJIBI IPH HEBBICOKUX JiaBJieHUsIX. KpuBas AD onuchIBaeT 3aBUCUMOCTD:
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a7a'e
218 wim

.01'C
4.58 rara prer 3

T
TEMIICPATYPHI TUIABJICHUA JIbJAa OT JABJICHUA

PaBHOBECHOTO JIaBJICHHSI BOASIHOTO TIapa HaJ0 JBJA0M OT TeMIIEPATyPhI
JABJICHUS HACHIIIEHHOTO Mapa HUIKOH BOIBI OT TEMIEPaTyPhI
TEMIIEPATypPhl KUTICHUS BOABI OT JABICHUS

Toukn AuarpaMMel, OTPAXKAIOLIUE COCTOSHUE U YCIOBHS CYILIECTBOBAHMS CUCTEMBI U€pe3 paBHOBECHbIE 3HaUeHUs P
u T, Ha3BIBAIOT

TPONHBIMU

(urypaTuBHBIMH

JIBOMHBIMH

n30MOp(HBIMH

Juarpamma cocTOSTHUS cepbl. B coOTBETCTBUY ¢ (a30BOi AHAarpaMMOil cepbl MPH MOBBILICHUH JIABICHUS
TeMmIeparypa IjaBjieHus POMOUYECKON cephl
P
)

151°C
1288 atm

YBEJIMUNBAETCS

YMEHbIIIAETCS

HE U3MEHSETCA

M3MEHSETCS pa3lIMIHBIM 00pa30M B 3aBHCHUMOCTH OT JJABJICHUS

iin P AH
VkaxkuTe 001aCTh MPUMEHUMOCTH ypaBHeHUst 47 &7 [pu onucanuu AByX(a3HbIX PAaBHOBECHUI B
OJIHOKOMIIOHEHTHBIX CUCTEMAX:
pPaBHOBECHS C Y4acTHEM T1apa BOJIM3H KPUTHUECKON TOUKH;
PaBHOBECHS C y4acTHEM I1apa, pacCMaTPUBAEMOTO KaK UCAJIbHBIN Tas3;
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 00HOKOMNOHEHMHO CUCTEMBI, HA KOTOPYIO U3 BHEIIHUX YCJIOBUH BIHUSIOT
TOJIBKO TE€MIIEpaTypa U JAaBJICHUE
1

2
5
4
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Uwcno creneHeit cBoO0AbI ABYX(Pa3HOW 08YXKOMNOHEHMHOU CUCTEMBI, HA KOTOPYIO M3 BHEITHHUX YCIOBHH BIHUSIOT
TOJBKO TEMIIEpaTypa U JaBICHUE
1

2
5
4

Uwmcno crereneit cBoO6oab! Tpex(da3HOi ABYXKOMIIOHEHTHOW CHCTEMBI, Ha KOTOPYIO M3 BHEIIHUX YCIOBHH BIHSIOT
TOJIBKO TEMIIEpaTypa U AaBICHUE
1

5
4
3

Ha nuarpaMme cOCTOSIHUS 71 YUCTOT'O BELIECTBA UMEIOTCS JIMHUU
ISl PABHOBECHST JKHKOCTb—IIap

IUIsl paBHOBeECHS Tpex (a3

JUIs. paBHOBECHS ABYX ra3000pa3HbIX (a3

IJI1 paBHOBECHUA KPUCTAJUIbI—TIAp

IJI1 paBHOBECHA ) KUAKOCTb—KPUCTAJIJIbL

Bbaok 3

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

rOMOTEHHAs
reTeporeHHas
onHO(a3Has
nByx(azHas
TpexdaszHas

Haxopnsmasics B cocrostanu paBHoBecus cucrema NH HCO,. =NH  +CO_ +HO
4 3(x) 3(r) 20 27 ()

rOMOT€HHAs
reTeporeHHas
onHO(a3Has
nByxdazHas
TpexdazHas

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

rOMOT€HHas
reTeporeHHast
onHO(a3Has
IByx(azHas
geThIipexdazHas

Uucno crenenedd cBOOOBI (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 'uboca

O =k-f+2.
O =2-k+f.
O =f-k-2.
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Uucno creneHeil cBOOOB (BApUAHTHOCTh COCTOSIHHS) CUCTEMBI, cocTosmied u3 K kommoHeHToB U @ (a3, Ha
KOTOPYIO U3 BHEUTHUX YCJIOBUHN BIHSIOT TOJIBKO TEMIIEpaTypa (IaBJIeHHEe TOCTOSIHHO)

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), MOJYYEeHHOU B pe3yibTare

) )
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

ADNWOE

HawuGomneiee 4wmciio Ppa3JIMIHBIX (1)3,3, KOTOpPBIC MOIYT COCYLICCTBOBATL B PABHOBCCUU B HBYXKOMHOHeHTHOfI
FGTCpOFeHHOﬁ CHUCTEMC, HAa KOTOPYIO M3 BHCIIHUX yCHOBI/Iﬁ BJIMAIOT TOJILKO TEMIIEpATypa U JaBJIICHUC

NP PFEPOTW

Yucao napamMeTpoB COCTOAHUSA, ONIPCACIIAIONICC B O6HICM CclIy4dac pasMCpPHOCTb KOOPAMHATHOI'O IIPOCTPAaHCTBa
auarpamMmbl COCTOSAHUA TpeXKOMHOHeHTHOﬁ CHUCTCEMbI

2

4
3
1
5

Kpupoii oxnaxaeHust Ha3pIBa€TCs

3aBUCUMOCTb TEMIIEPATYPhI OXJIKIAIOLIEHCS CMECH OT BPEMEHHU.

3aBUCUMOCTH TEMIICPATYPHI OXJIAKIAIOMIEHCS CMECH OT JaBJICHUS.

3aBUCHUMOCThH MOJILHOM MacChl OXJIaXIaloIIecsl CMECH OT BPEMEHH.

BEpTUKAJIbHAS JIMHUS HA AUarpamMMe IJIaBKOCTH MPU ONPEACIICHHON MOJIbHOM J10J1€.
COBOKYMHOCTb JIMHUI Ha TUarpaMMe IJIaBKOCTH.
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OtHOCHTENBHBIE KOMHYeCTBa (a3, HAXOAAIINXCS B PABHOBECHH, HAXOIAT
IO TIPaBUITy pblyara.

o npaBuiy a3 ['m6oca.

o npaBuiy Pozeboma.

TI0 TIPAaBHITy OTPE3KOB.

o ypaBHeHuto Illpenepa.

I[I/Ial"paMMLI COCTOSHUA aSCOTpOHHOﬁ 6HH&pHOfI CHUCTCMBI C ITOJTOXHUTCIBbHBIMH OTKJIIOHCHUAMH OT HACAJIBHOCTHU B
KUIOAKOM COCTOSAHHUHA

B = const T = censt
L) P
E
T .
////’” E Py
A B A B

JlnarpaMMbl COCTOSTHASI OMHAPHBIX CHCTEM, B KOTOPBIX YBEIHUYCHUE COACPKAHUSI KOMIIOHEHTa A TIPHUBOJIUT K POCTY
o011ero maBieHus apa IpH JII000¥ KOHIIEHTPAIH PacTBOpa

P e gonst T = const
TE

/,/""lﬂ Pﬁ

YTBepKIeHHS, CTIPaBEeINBBIC TSI TOYKH a3e0Tpora Ha AWMarpaMMe KUIEeHUs OWHAPHOM KUIKOH CUCTEMBI: B 3TOM
TOYKE

JIUHUH KUJKOCTHU U Mapa UMEIOT MHHUMYM WJIH MaKCUMYM;

KOHIIEHTPAIHS JIETYYer0 KOMIIOHEHTa B PABHOBECHOM I1ape OOJIbIIe, YeM B KHUIIKOCTH,

KOHIICHTPAIUS JIETYIEeT0 KOMIIOHEHTA B PABHOBECHOM ITape MEHBIIIE, YeM B JKHUIKOCTH;

KOHIICHTPAIIUX KOMIIOHEHTOB B KUIKOCTH PAaBHBI COOTBETCTBYIOIINM KOHIICHTPAIIUSIM B PABHOBECHOM T1ape;
JIUHUH KUAKOCTH U Tlapa UMEIOT OOIIYI0 TOPU30HTAIBHYIO KacaTeIbHYIO.

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

P = censt T=const 6 8
T
& 2 7 PB
4 —_ 5
A s
1
A B A B

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

Pasnes «PaBHOBeCcHBIE 3J1eKTPOAHBIE IPOLECCHD
ONEeKTPONUTUIECKHUNA KITIOY, CITY KaIlnui ISl SIMMHHAPOBaHUS 11 Py3nOHHOTO OTEHIHANA,
3aM0JIHEH JUCTUIUIMPOBAHHOW BOJIOMH.
COJIEPKUT MOHBI C OJJMHAKOBOH MOABMKHOCTBIO.
COICPKUT UOHEI C aHoOMaJIbHOM IIOABUKHOCTBIO.
3aIl0JIHEH UCCIIEAYEMBIM PACTBOPOM.
COJIEPKUT HACBIILIEHHBIN pacTBOP XJIOPUCTOTO KA.
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MerTai, UCIONb3yEMbIN B Fa30BBIM 3JIEKTPOIaX JOJKEH
Y4acTBOBATh B 3JICKTPOIHOM peaKIluu.

OBITh MHEPTHBIM K 3JIEKTPOAHON peaKIny.

XOpOIIIO COPOMPOBATH T'a3bI.

MTOJTHOCTBIO UCKITIOYAaTh COPOIIHIO Ta30B.

HUMETb CUJIBHO Pa3BUTYIO MOBEPXHOCTb.

Hcnone3yemblit B XUHTHIPOHHOM AJIEKTPOJIE XUHTUAPOH MIPEACTABISIET COOOM:
SKBUMOJIEKYJISIPHOE COCIMHEHNE XMHOHA U THAPOKCUIaMHUHA.

JIETKO pacTBOpUMAsi CMECh XHHOHA U TUIPOOKUCH XpoMa.

MaJjopacTBOPUMOE COeTMHEHHE.

MajopacTBOPUMOE COEIMHEHHE XMHOHA CO CJIeAaMU THIPOXHHOHA.
SKBUMOJIEKYJISIPHOE COCIMHEHNUE XMHOHA U TUIPOXHUHOHA.

COOTBETCTBHE CXEMATHYHOTO I/I306pa)X(CHI/I$I JICKTpOJa €ro TUIry

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

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

O0pazoBaHye MOTEHIMANA CTEKIISTHHOTO 3JICKTPOJIa MPOUCXOJIHT 38 CUET
HMOHOOOMEHHBIX MPOLIECCOB.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB.

MPOIIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MEX1y HOHaMH B CTEKJIC U B PaCTBOPE.

KanoMenbHbIi 31€KTpOJ OTHOCUTCS K:
OKHUCIIUTEIbHO—BOCCTAaHOBUTEIBHBIM.
anekTpoaam 1 pona.

3JIEKTpoJIaM 2 poja.

3NEKTPO/IaM CpaBHEHUSI.
HOHOOOMEHHBIM 3JIEKTPOAAM.

XnopcepeOpsAHbIN JIEKTPO] OTHOCUTCS K:
OKHCJIUTEIbHO—BOCCTAHOBUTEIIHHBIM.
anexTponam 1 pona.

ANIEKTpoiaM 2 poja.

AIIEKTPO/IaM CPaBHEHHUSI.

HOHOOOMEHHBIM JJIEKTPO/IaM.

XUHTUAPOHHBIH NEKTPO OTHOCUTCS K:
OKHCITUTEIEHO—BOCCTAHOBUTEIHHBIM.
anexTponam 1 pona.

3JIEKTposIaM 2 poja.

AJIEKTPOJIaM CpaBHEHUSI.
VHAWKATOPHBIM 3JIEKTPOIAM.

UTo Ha3bIBAETCA YCIOBHBIM 3JIEKTPOAHBIM MOTEHIIHMAIOM?

-YCJIOBHBIM 3JIEKTPOIHBIM ITOTEHLIHAJIOM Ha3bIBAETCA 3/IC AJIEMEHTA, COCTABIICHHOTO U3 JAHHOIO 3JIEKTPOJa U
CTaHJAPTHOT'O BOJOPOJHOIO 3JIEKTPOLL;

-YCJIOBHBIM 3JIEKTPOJIHBIM IMIOTEHIIMATIOM Ha3bIBAECTCS 3/C 3JEMEHTA, COCTABJIEHHOI0 U3 JAHHOIO JIEKTPOJa U
CTaHJIapTHOI'O KaJOMEJIBHOT'O JJIEKTPOJIA;

-YCJIOBHBIM 3JICKTPOAHBLIM ITOTCHIIMAJIOM Ha3bIBACTCA IMMOTCHIIUA SJICKTPOJa TP aKTUBHOCTU €0 NOHOB B
pacTBope, paBHOM €JIMHHUIIE;



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

3HaueHUs CPEAHUX HOHHBIX KOA(D(DUITUCHTOB aKTUBHOCTH 3JICKTPOJIUTOB:
OepyTcs U3 CIpaBOYHUKA

paccuuTHIBaIOTCA 10 ypaBHEHUIO HepHcTa

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

paccuuThIBarOTCA 10 ypaBHeHUIO Jlebas-1 tokkemns

Uucno ne BXoadiee B ypaBHeHue HepHcTa, COOTBETCTBYET:
YHCITy 3JEKTPOHOB, YYACTBYIOIINX B PEaKIUN

YHCITy 3NEKTPOJHBIX peakIui

3apsA70BOMY YHCIy aHHOHOB B pacTBOpE

3apsI0BOMY YHCIIy HOHOB TMIPOKCOHUS

MIPOM3BEIECHHIO 3aPsIIOBBIX YHCENl KATHOHOB U AaHHOHOB

CTaHapTHBII MOTEHIMAT XMHIUAPOHHOTO 31ekTpoa npu 25°C pasen +0,699B. Kakoii U3 nepevncIeHHbIX HIKE
3JIEKTPOAOB CJEeIyeT BHIOPATh AJIS IOCTPOCHHUS TalbBaHUUECKOTO 3JIEMEHTa, U 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 (acv* =1)  @°Cu*/Cu=+0,521B

Kaxkoii anektpon Ha3bIBaeTCs KAIOMEIbHBIM?
Hg| Hg(NO3),

Hg| Hg2SOs, CdSO4

Hg| Hg(NOs),

Hg| HgCl2, CI

Hg, K| KCI

Kaxkue nonsl YYaCTBYIOT B 3JICKTPOJAHOM IIPOUECCE Ha KAJIOMCIBbHOM 3J'I€KTpO,[[6?
A92+

H g 22+

K+

Hg*

CI

ITo xaKOMy ypaBHEHHUIO PACCUMTBHIBAIOTCS PAaBHOBECHBIE AJIEKTPOIHBIE oTeHIMai bl U D/1C rampBaHUYeCKHX
3JIEMEHTOB?

ypaBHEHUIO AppeHnyca

ypaBaeHuto Bant — ['odda

ypaBHeHHt0 HepHcTa

ypaBHeHuIo ['nub6ca—I enpMmronbia

ypaBHeHuto I 'uboca—/{rorema

Kak Ha3piBaeTCs mOTeHIMAT, BOZHUKAIONINI Ha TPAHUIIE Pa3jiesa dJIeKTPOIUTOB B DJIEMEHTaX THIIA:
M, MA, aq || aq, MA, | M ?
ar<az
MeMOpaHHBIN
3JEKTPOIHBIN
(hazoBbIi
TG Gy3NOHHBINA
XUMHUYECKUN
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DIEeKTPOI, TOTCHIINAJ KOTOPOTO 3aBHCHUT OT KOHIICHTPAITUH aHATH3UPYEMOTO HOHA, Ha3bIBACTCH. ..
CTaHIAPTHBIM DJICKTPOIOM;

3IEKTPOJIOM CPABHEHHSI,

WHIAKATOPHBIM DJICKTPOIOM;

BOJOPOTHBIM DJIEKTPOIOM.

Hegepno, ato coriacHo ypaBHeHHIO HepHCTa MOTEHITHAI AIIeKTpoja 3aBUCHT OT ...
€r0 Macchl,

€ro IpUpOAb;

TEeMIIEepaTyphl;

KOHIIEHTPAIIH JJIEKTPOITUTA.

DJeKTpoAHbIe MOTEHIHANHI onpenelisitoT mo D/]C ranbBaHHYECKOTO 3JIEMEHTa, COCTABICHHOTO U3 IaHHOTO
ANIEKTPOAA M CTAHAAPTHOTO ...... JIEKTPOJIA.

BOJIOPOJTHOTO;

TUTaTHHOBOT'O;

cepeOpsHOTO;

METHOTO.

OnexktpoaoM | 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 | Fe®, Fe?*.

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIM QJICKTPOAOM SABJISACTCA SJICKTPOLX ...

Ag|Ag

Cu | Cu®;

Pt | Co®*, Co?;
Ag | AgCl, KCI.

Yucno Z, Bxojsiuee B ypaBHeHre HepHcTa cOOTBETCTBYET

YUCITY MOJIb 3JIEKTPOHOB, YYACTBYIOIIUX B 3JIEKTPOJHOM IIPOLIECCE.
YUCILY 3JIEKTPOAHBIX PEAKIIUM.

3apsI0BOMY YUCITYy aHUOHOB B PaCTBOPE.

3apsiJ0BOMY YKCITY MOHOB THIPOKCOHHSL.

Hist pacuera DJIC ¢ nomouipo ypaBHeHus: Hepaera Heo6xonumo 3HaTh
craagaptayio D/IC snemenTa u TeMriepaTypy.

3/1C mopmanibHOTO A5IeMenTa BecToHa.

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

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

C TIOMOIIEI0 ypaBHeHNS OpyMKHHA.

¢ moMmouIsio ypaBHenusi HepHcera.

noMonipio ypaBHenus [ m66ca-/{rorema.



JJ11 HOpManbHO Pa30MKHYTOTO TaIbBAHWYECKOTO JIEMEHTa JJIEKTPOIUBXKYIIAs Crjla paBHA
Pa3HOCTH AIIEKTPOAHBIX MOTEHIIMATIOB Ha BhIBOAaX 1.

MaJICHUIO HAMIPSKEHUS Ha BHEIIHEM YYaCTKE IETH C TAIbBAHUYECKUM 3JIEMEHTOM.
HaIpPsDKEHUIO Ha BEIBOJIAX PabOTArOIIEro 3JeMeHTa.

MIPOM3BE/IEHUIO TOKA Ha CyMMY COINPOTHBIICHUH

W3zBectHs! cnenyronme merons! usmeperns O/{C raapBaHUIYECKOro JIEMEHTa
MOTEHIIMOMETPUYECKUI.

noJsiporpaduaecKuil.

KOMITEHCAIIMOHHBIH.

KOHJTYKTOMETPHUYECKUM.

Kakue rajibBaHU4YECKUE 3JIEMEHTBI UCTIONB3YIOTCS ISt U3MEPEHHS YHCEIT IIEPEHOCA 10 METOAY 3JIEKTPOABMKYIIUX
cui?

MIPOCThIE XMMUYECKUE IIEMEHTBI

KOHIICHTPAI[MOHHBIC 37€MEHTHI C TIEPEHOCOM HOHOB

KOHIICHTPAI[MOHHBIC JIEMEHTHI 0€3 MepeHOca HOHOB

CJI0’KHBIE XUMHYECKHE DIEMEHTEI

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 MajaeT

C POCTOM TEMIIEpaTyphl 3AC TAKOTO 3JIEMEHTA HE N3MEHSIETCS

C POCTOM TeMIIEpaTyphl H/IC TAKOTO JIEMEHTa POXOHUT Yepe3 MUHUMYM

W3BecTHBI cneayomue METOAbl U3MEPEHUS H/IC FalbBAaHUUECKOT0 SJIEMEHTA!
MOTEHLIMOMETPUUECKUM

noJIIporpaduIeCKuii

METOJ BOJBTMETPA C BBICOKUM BHYTPEHHUM CONPOTUBIICHUEM
KOMITCHCAITMOHHBIN

KOHAYKTOMETPUYECKUM

BenuunHy 37C raJlbBaHUYECKOTO HJIEMEHTa MO>KHO PaCCUUTATh:

¢ noMmouieto ypasHeHust dapanes

¢ oMouIbI0 ypaBHeHUs DpyMKHHA

¢ moMoIeko ypasHeHus HepHera

¢ oMot ypaBHenus [ u06ca-/Irorema

KaK pPa3HOCTb AJIEKTPOJHBIX OTEHIIUAJIOB TaJbBAHUUYECKOTO JIEMEHTA

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

BoccranosieHue H' - noHoB

okucinenue Cl™ - noHOB

BOCCTaHOBJIeHHE Ag" -HOHOB

okucinenue Clp

OKHCIJIEHUE Ag

Yka3zate cyMMapHOE YpaBHEHHE PEAKIIMH, IPOTEKAIOIIee B TaJIbBAHNYECKOM JIEMEHTE, COCTOSIIEM U3 [H
KasomenbHoro snekrpoaa npu 25°C (9= +0,281) 1 cTaHAAPTHOTO BOJOPOIHOTO IEKTPOJIA.

Hg.Cl; + 2e — 2Hg + 2CI”

2H* + 2Hg + 2CI” — Hg.Cl, +H,

2Hg + SO+ — Hg.SO4 + 2e

2Hg + 8042_ + 2H —>ng804 + H,

H, + H92C|2 — 2H" + 2Hg + 2CI-
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Kaxum TEPMOANHAMUYCCKHUM YPAaBHCHUEM CJIICAYET BOCIIOJIB30BATECA NJIA YCTAHOBJICHHUA 3aBUCUMOCTH MEXAY 3/1C
TaJIbBAHNMYCCKOT'O 3JIEMCHTA U €€ TCMIICPATYPHBIM KOS(b(bI/IHI/ICHTOM?

A= RT(EnKa - A(na)
dT

dA=q T
A'max=Qp+T(dA'max/dT)
dnKp _ Qp

T Rr?

TpebyeTcs paccYnTaTh MO TEPMOAMHAMUYECKHMM JAHHBIM 3/1C 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
Asozgg u Acp0298
dAH
AHozgg u dT
dAH
AS°298 u dar

Kak mpaBuipHO 3amucaTh raabBaHUYECKHAN IIEMEHT B BUIE POPMYITHI?
Zn| Cu| ZnSO4, ag|| CuSOs, aq| Zn

Cu| Zn| ZnS0Oy4, ag|| CuSOs, aq| Cu|Cu

ZnS0s, ag| Zn—Cu| CuSOs, aq

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

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

YpaBuenue HepHcTa 115 pacueTa 3/1C TaTbBAHUYECKHUX JIEMEHTOB?

E=E0+ Rl jpZres
ne. an
E= Eo_ﬂl aOX
neF aRed
E= RT / Qlox
neF Cred
E=E0+ R0 | o
neF aRed

J51g 9ero Hy’KeH «COJIEBOM MOCTHUK)» B TaJIbBAHUYECKOM JIEMEHTE?
JUTSL BOSHUKHOBEHMSI SJIEKTPOIHBIX OTCHINAIOB

JUIsi BOSHUKHOBEHUS TU(PPY3MOHHOTO TIOTEHIINAIIA

JUIsi BOSHUKHOBEHHS 3/IC U pabOTHI 3JIeMEHTa

JUIsl yCTPaHEHUs] KOHTAKTHBIX IIOTEHIIUAIIOB

JUIsl IPEIOTBPAILCHHS IPOTEKAaHUsI PEaKIMU B 00paTHOM HaIlpaBICHUU

CyMMapHBbIi TOKOOOpa3yONIHiA POIIecC, MPOTEKAIONINH B raJIbBAHMUECKOM 3J1eMeHTa Jlanuans-Skoou
Zn® + Cu*2 — Zn*2 + CU°
Zn*? + Cu® — Zn® + Cu*?
Zn® + Cu® — Zn*? + Cu*?
Zn*2 + Cu*? — Zn° + Cu°

Peakinu Ha 371€KTpoIax B TATbBAHMYECKOM DJIEMEHTE?
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Ha KaToJle€ — BOCCTAHOBJICHHE

Ha KaToJe — PEaKIvs JUCTIPOTIOPITMOHUPOBAHUS
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 MOTEHIHAIaX dJIEKTPOOB

pasnuyne B MOABMKHOCTSX KaTHOHA M aHHOHA B DIIEKTPOJIUTAX IOy IEMEHTOB

pa3nuyue B MOJBIXKHOCTSIX KATHOHOB

pasnuyue B NOJBUKHOCTSIX aHHOHOB

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

3a CYET CyMMapHON XUMUYECKON SHEPTUU

3a CUET OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI HA AJIEKTPOIAX
3a CUeT IPOITYCKAaHUA TOKA 4epe3 PIEMEHT

3a cUeT IIPOITYCKAaHUs HHEPTOIO ras3a 4epes 3JIEMEHT

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

pa3oKeHHE AIEKTPOIUTA

THIPOJIN3 HIICKTPOIUTA

BOCCTaHOBJIEHUSI HOHOB 3JIEKTPOJINTA

B ranpBaHndgeckoM drieMeHTe Ha aHOJe (-) MPOTEKaeT MPOIEcC
BOCCTAHOBJICHHS HOHOB JJIEKTPOJIHUTA

OKHCJICHUSI MeTaslIa

pasnoxKeHHe IEKTPOIUTa

THIPOIH3 DIIEKTPOIIUTA

Cxema 3aIucH TallbBaHH4YECKOro 3jeMenTa Januasa- SIkoou
(-) Zn/ ZnSQ,, 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 TAIbBAHUYECKUM 3JIEMEHTOM Ha3bIBaIOT YCTPOMCTBO:

W3 ABYX JJIEKTPOJOB, B KOTOPOM JJIEKTPUUECKAS SJHEPTHUS NPEBPALLAECTCS B XUMHAYECKYIO;

W3 ABYX JJIEKTPOJOB, B KOTOPOM XMMHUYECKAS SJHEPT Ul IPEBPAILAECTCS B AJIEKTPUUECKYIO;

U3 ABYX BJIEKTPOJOB, B KOTOPOM XUMHUYECKAS IHEPTUSI IPEBPAIIAETCS B MEXAaHUUECKYIO;

W3 OJTHOTO 3JIEKTPOJIOB, B KOTOPOM IIPOTEKAET PEAKIUA CAMOOKUCIIEHUA-CAMOBOCCTAHOBIICHUSL.

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

HUKEIIb OKHUCIISACTCA,

5JIEKTPOHBI IBUKYTCS OT JKEJIE3HOTO SIEKTPOA K HUKEIEBOMY.

Makcumanbaoe 3aaueHne 3/1C (Ipu oAMHAKOBBIX KOHIIEHTPAIMSIX COJICH) OYIEeT Y TaTbBAHMYECKOTO dJIEMEHTA
Me|Me(NO3)2||Cu(NO3)2|Cu ecitn cTanAapTHBIH HOTSHIMAI BTOPOTO METajlla PaBeH ...
-2,36 B;
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1,5B;
1,19 B;
-0,76 B.

Ecnu ransBaHMUYeCcKHid SIEMEHT COCTABJICH M3 IBYX BOJOPOJHBIX AJIEKTPOIOB, OJUH U3 KOTOPBIX CTAHJIAPTHBIH, 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 raqibBaHHMUECKOTO 3JIEMEHTa, COCTaB-JICHHOTO U3 KaJIMUEBOTO U IIMHKOBOTO 3JIEKTPOIOB
CIIETyeT ...

YMEHBIINUTH KOHIIEHTPANNIO NOHOB KaAMHS Y KaJIMAEBOTO 3JIEKTPO/Ia U YBEIHMINTh KOHIIEHTPAILIMIO HOHOB IIMHKA Y
LIUHKOBOTO 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 eciiu cTanAapTHBIH HOTSHIMAT BTOPOTO METajlla 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

BUAJIET Ne 1
1.OcHOBHBIC TIOHATHS XUMHUYECKON TEPMOIMHAMHUKH. TEpPMUHBI U MOHATHS: CUCTeMa (OTKpBITAasl, 3aKPhITasi, H30JUPOBAHHAS,
rOMOT€HHas1, FeTEPOTeHHAsT), COCTOSIHIE M CBONCTBA CHCTEMBI.
2. CaMOMpOHU3BOJIbHBIE U HECAMOTIPOU3BOJIbHBIE MPOIIecChl. KpuTepun caMonpon3BOIbHOCTH MPOLECCOB. Y CIOBUS
TEPMOJMHAMUYECKOTO PABHOBECHSI.
3. Kanopumerpusi. DkcriepuMeHTaIBHOE OTIPE/IeTICHHE TEIUIOTH PACTBOPEHHS COJIM Ha IpuUMepe 0€3BOAHOTO cyib(haTa MEIU H
MEJIHOTO KyHopoca.
4. [To maHHBIM TaOJUIBI PACCYUTATh M3MEHEHHE TepMoauHamuueckux (yHkimid 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, MATEMaTHYECKOE BBIPAXKCHUE. BHYTPEHHSs SHEprus, SHTAJbIIU.
Bripakenue |-ro 3akoHa 111 ©30TEPMHUUECKOT0, H30XOPHOT'O M H300apHOT0 TIPOLECCOB.

2. YpaBHEHHE HU30TEPMbI XUMHYECKOW peaKkiui. XMMHUYECKOe PaBHOBECUE B TETEPOTEHHBIX CUCTEMaX.

3. DKcnepuMeHTalIbHOE ONpeeleHHe TeIIOEMKOCTH OPTaHUYECKOr0 pacTBOPUTENS (TeKCcaHa).

4. BrluMCIuTh MaKCUMaIIbHYIO paboTy 00paTHUMOM peakiiy, BBIPa3uB €€ B [DKOYIISIX M KaJOpUsX, NPOTEKAIOLICH B 3JIEMEHTE:
Cu|Zn|1u ZnSO4||11 CuSO,|Cu. Crangaptaas 5.1.c. paBua 1,1 B.

BUJIET Ne 3
1. TermmoemkocTs. MicTHHHAS, MOJISIpHAS TEIUIOEMKOCTh. 30X0pHast, n300apHas TeIIOEMKOCTb.
2. YpaBHEeHHE M300aphl M H30XOPHl XUMHYICCKON peakiiy. Biusane TeMnepaTypbl Ha XUMHUYecKoe paBHOBecHe. CMelIeHne
paBHoBecus (npuHiun Jle-IllaTtense).
3. Kpuockonust. Onpeznienenue MoJIeKyJIIpPHONH Macchl pacTBOpPa 3JIEKTPOJIUTA.
DKcIepUMEHTaIbHOE OTIPE/ICTICHUE KOHCTAHT B ypaBHeHUH Tadderns.
4. OnpenenuTs KOHCTAHTY PaBHOBECHs peakiuy, mpoTekaromeii npu 25°C B anemente Zn|Zn%t
(a=1)||Cu?* (a=1)| Cu. D.x.c. nauHOrO >1eMenTa pasHa 1,1 B.

BUJIET Ne 4

1. TemnoBsie 3¢ dektsl. 3akoH ['ecca. 3aBUCHMOCTh TEMIOBOrO 3 (HeKTa XUMUYECKON PEaKIUK OT TeMIepaTypsl (YpaBHEHHE
Kupxroga).
2. DKBHUBAJICHTHAS JIEKTPUYECKAs IPOBOJAUMOCTD U 3aBUCHMOCTD €€ OT Pa3HbIX (DAaKTOPOB.
3. DKCIIepUMEHTATIbHOE OIpE/IeieH e YCIbHOW U SKBUBAJICHTHOM MPOBOJANMOCTH C1a00r0 U CHIBHOTO 3JIEKTPOJIUTA.
4. BeIYHUCIUTD 3.]1.C. LIEIH:

Ag|0,1 M AgNOs || 0,01 M AgNOs | Ag
mpu 25°C. DkBHUBaJeHTHAs JIeKTporpoBoaHocTh pactBopa 0,1 M AgNO; pasna 10,93, a pacteopa 0,01 M AgNO; 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'oMmoreHHbIe U reTeporenHsie cuctemsl. [IpaBuio a3 I'nboca.
3. Kongykromerpusi. DKCIIepHMEHTAIBHOE ONPEACIICHUE aHATUTHYECKOW KOHIICHTPAIIMHU CHIIBHOTO U CJIa00T0 JIEKTPOJIHTA.
4, PaccuMTaTth KOHCTaHTY paBHoBecHs peakuuu: ZnSO4 + Cd = CdSO4 + Zn. CranpapTHblil notennuan Zn|Zn?* pasen -0,762
B, a Cd|Cd?*" =

BUJIET Ne 6
1. Bropoii 3akoH TepmoguHamuku. dopmynupoBka |l-ro 3akoHa TepMOAWHAMHUKH. DHTPOINHSA. 3aBUCHMOCTb SHTPOIHHU OT
TemrepaTypsl. I3MeHeHHe YSHTPOIHHU B HEKOTOPBIX MPOLIECCaX.
2. TepMoaMHAMUKa rajbBaHUYECKOro 3jemenra. OnpeeneHne MojaHoi, cBOOOHOI U CBSA3aHHOI YHEPrUM TaJIbBAHUUECKOTO
JJIeMEHTA.
3. CxeMa 3ammcy TalbBaHUIECKOT0 dj1eMenTa Jlanues-SIkoou (3JeKTPOIHBIC POIIECCHI).
4. Paccymrarh 7.J.C. JIEMEHTA, COCTABJIEHHOTO M3 MONy>IeMeHTOB: ZN|Zn?* (axtuBHOocTh ZN?* paBma 0,02) m Cu|C
(axtuBHOCTL CU?* pagna 0,3), ecim E° (Cu|Cu?") = 0,373 B; E° (Zn|Zn?") pasna -0,673 B.

u2+

BUJIET Ne 7
1. Onpenenenne MONSIPHOH Macchl PACTBOPEHHOTO BELIECTBA KPHOCKOMHMYECKUM, 30YUTHOCKONNYECKHM MM OCMOTHYECKHM
METOJIOM.
2. O6patumble 1 HeoOpaTuMbIe IeKTpobl. Kinaccudukaryst 00paTUMBIX 3JIEKTPOAOB (3JIEKTPOABLI HEPBOTO POJIA).
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3. DKcHepuMeHTaJbHOE OIpeneieHHe 3.10.C. MEJHO-KaJMHEBOIO TaJbBaHHYECKOI'O JJIEMEHTa MOTCHIMOMETPUYSCKUM
METOJIOM.

4. Cocyn mns ompeneneHus 3JEKTPOrpoBoxHOCTH, HanmoiaHeHHBIH pactBopoM KCl ¢ ¢(KCl) = 0,02 moms/m mpu 20°C,
mokas3siBaeT comportuBieHne 82,4 Owm, a HamomHeHHBIH pactBopoMm K>SOs ¢ C(1/2 K.SOs) = 0,005 moms/m - 326 Owm.
BEIMHCIUTE NOCTOSHHYIO COCYIa M MOJISIPHYIO JICKTPOIPOBOAHOCTE pacTBopa K2SOa.

BUJIET Ne 8
1. VneanpHble pacTBOpPHI. 3aKOHBI HICANBHBIX pacTBOpoB. OCMOC M OcMOTHYECKOe namieHue. 3akoH Baut-I'odda, Payns.
[NoHmxeHue TeMIepaTyphl 3aMep3aHusl pacTBOpa (KPUOCKOIIHS).
2. OrmpeneneHue 3JICKTPUUCCKON MPOBOAUMOCTH pPacTBOpPOB. KomaykToMeTpudeckas sueiika. OmnpeaeiicHHE CTCICHU W
KOHCTaHTBI TIUCCOIUAIIAU CIIA00TO 3JIEKTPOJIHTA 10 IJICKTPUUCCKOM MPOBOIUMOCTH PAcTBOPA.
3. DkcrepuMeHTaIbHOE ONpEACICHUE 3.1.C. ATIOMUHHIA-IIMHKOBOTO TaJIbBAHUUCCKOTO 3JEMEHTA IMOTCHIIMOMETPHYCCKUM
METOJIOM (CXeMaTHUYeCKas 3aIiCh 3JIEMEHTAa, BEIpaKeHHUE 3.11.C.).
4. Beraucmuth (M) U YKCYCHOHM KHCIOTHI, ecii Ao A HCl, KCl u CH3COOK cootBercTBeHHO paBHEI 380- 104, 130-10,
100-10* Cm-m?/monb 1ipu 18°C.

BUWJIET Ne 9
1. Cunpeble 5neKTpoNUTBL. OCOOEHHOCTH CBOHCTB CHIIBHBIX 3JeKTponuToB. Kosddumment aktuBHOCTH. [loHATHE
coJpBaTanuy (TUApaTanuy) HOHOB.
2. PaBHOBecHBIE SIIEKTPOJHBIC MPOLECCHl U ANIEKTPOJBIKYIIUE CHIBL. OIEKTPOJ, 3JEKTPOIHBIA MOTEHLWAal W 3.1.C.
3JIEKTPOXUMHUYECKOM LIeTH.
3. DKCIEepUMEHTAIBHOE OINpEeJeNieHne 3.1.C. CBHHLOBO-LIMHKOBOTO TajbBaHMYECKOTO OJJIEMEHTa IOTEHIMOMETPHYECKUM
METOJIOM (CXeMaTHuYecKasl 3alUCh 3JIEMEHTa, BEIpaKeHHUe 3.71.C.).
4. Temmotel oOpa3oBanus cuenyromux coequaeHun CoHz, CO, m HoO(k) coorBercTBeHHO paBHBI 226,8; -393,5; -285,8
k/[>x/Mois. OTIpeeNnTh CKOIBKO TeTlIa BEIIEIUTCS PpH cropanuu 5 moueit CoHo.

BUJIET Ne 10
1. KongykTOMeTprn4eckoe TUTpOBaHUE. TUTPOBaHNE CHIBHONW KHUCJIOTHI CHUIBHBIM OCHOBaHHEM. THTpoBaHUE clabOi KHUCIIOTHI
CHIIbHBIM OCHOBaHHEM.
2. Teopun BO3HHMKHOBEHUsI CKavKa IIOTEHIIMANIA Ha TPaHUIIE METaJLl — PacTBOP.
3. H3mepeHue 5JEKTPOIHBIX MOTEHIMAIOB JJIEKTPOJOB. OKCIEPUMEHTAJIBHOE ONpeAeIeHHe IIMHKOBOTO JJIEKTpoJa U
TEOPETUYECKUH pacyer.
4. Paccuutath TeruioBoit agdekT peakuun npu craHIapTHHIX ycinoBuax (298 K, naBieHue mocTossHHOE U paBHO 1 aTM), eciu
W3BECTHBI TEIUIOTHI CTOPAHUS YYACTHUKOB PEAKIIMU:
CoHsOH(x) + CH3COOH (k) = CH3COOC,Hs(x) + H20(x),
AH, ° Co;Hs0H(x) = -1370,68 kx[x/Monb; AHe° 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 JABMKSHUS HOHOB. Y IelibHAs, SKBHBAJICHTHAS TPOBOIMMOCTD
9JIEKTPOJIMTOB M X 3aBHCHMOCTB OT Pa3INYHbIX (HaKTOPOB.
2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTeMaX. JlnarpaMma COCTOSIHHS CEPHI.
3. l3mepeHue OIEKTPOAHBIX MOTEHLHMAJIOB O3JEKTPOAOB. JKCIHEPHUMEHTAIBLHOE OIpe/iesieHne MEIHOTO JJIEKTpoja u
TEOPETUYECKUH pacyer.
4. OnpenenuTe U3MEHEHHE BHYTPEHHEH SHepruu 1ipy u3zobapudeckom (1,013-10°% u/u?) ncnapenun 100 2 Bozs ipu 150°C,
eciii 00bEeMOM JKUIKOU BOJIBI peHeOpeus. Termrora ucnapenus Bo sl npu 150°C paBHa 2112,66 dorc/e.

BUJIET Ne 12
1. Tepmoxumus. TemnoTs! 0Opa3oBaHus U cropanus BemecTB. CTaHIapTHBIE TEIUIOBBIE P QEKTHI.
2. PaBHOBecHbBIE QJIEKTPOJHBIE TMPOIECCHl M AIEKTPOABHXKYyIIne cuibl. OOpaTuMble W HEOOpaTUMbIE 3JIEKTPOJBI.
Knaccudukarus oOpaTUMBIX 3JEKTPOIOB (IIEKTPOAEI BTOPOTO POJIA).
3. M3mepeHue 37€KTPOIHBIX IOTEHIHMAJIOB 3JICKTPOJOB. OKCIIEPUMEHTAJIBHOE OINpeJesieHne KaJMHUEBOTO 3JeKTpoja M
TEOPETUYECKUI pacyer.
4. Onpenenute N3MEHEHNE BHYTPEHHEN SHEPTUH ITPpH H300apudeckoM ucnapeHuu 10 2 3THI0BOTo CriupTa MpH TeMIepaType
kurerus (78°C), ecnu TemoTa HCHapeHust cupTa paBHa 922,77 dorc/e. O0BEMOM KHUIKOCTH IPEHEOPEUb.

BUJIET Ne 13
1. TepmoanHamMuyeckue moTeHIHa sl DHeprus [ ub6ca u sueprus ['ensmronsna. Ypasaenue [ m66ca-1"ensMronpa.
2. anpbBaHWYECKHH 371eMEHT. XMMUYECKHE U KOHIIEHTPAMOHHBIE IajbBaHMYECKHE 31eMeHThl. OOIIHe BRIpXKEHHS ISl 3.11.C.
rajJbBaHUYECKOTO DJIEMEHTA.
3. OmnpeneneHne KOHCTAHTBI M CTENEHHW AMCCOLMAIMM YKCYCHOW (MypaBbMHOW) KHCJIOTHI ITyTeM H3MEpeHHs
ANEKTPONPOBOJHOCTH.
4. Kakoe KOJIM4eCcTBO TEIUIOTH HE0OXOMMO ISl M30Xopudeckoro HarpeBanus 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. PaBHOBecre MexIy TBepaoil (a3oif m paciuiaBoM B OWHApPHBIX cHcTeMaX. TepmMuueckuii aHamm3. [marpamMma COCTOSHUS
OWHAPHBIX CHCTEM C 3BTEeKTHKOM. [IpaBuio prryara.
3. H3mepenmne ynaenmpHOW ¥ SKBHBAJICHTHON 3JEKTPOIPOBONHOCTH PACTBOPOB 3JIEKTPOJHUTOB. M3ydeHHe 3aBHCHMOCTH
3NEKTPONPOBOJHOCTH OT KOHLIEHTPAIUK U TeMIIepaTyphl.
4. OgHOaTOMHBIN Ta3 B KonumdecTBe 5 21 (yciaoBUs HOpManbHble) HarpeBatoT 10 600°C mpu moctosiHHOM oObeme. KakoBbl
KOHEUHbIE IaBJIE€HUE U KOJIMYECTBO 3aTPadeHHON TETIOThI?

BUJIET 15
1. YpaBHeHue n3zo0apsl 1 M30XOpbl XUMHYECKOH peakiyu. BiusHue temeparypsl Ha XumMudeckoe paBHoBecre. CMeleHne
paBHoBecus (mpunimmn Jle-IaTense).
2. IloHmxeHne TeMIeparypsl 3aMep3anus pacTsopa. Kprockonus. [1oBelmenne TeMnepaTypsl KUIIEHHS PacTBOpa.
36ymockomusi. Ocmoc. MI30TOHNYECKHEe pacTBOPEI.
3. Konopumerpwust, nonnsle paBHOBecus. OnpeneneHne KOHCTaHThI AUCCOIUAIINN METOAOM (POTOIIEKTPOKOIOPUMETPHH.
4. Kakoe KOIMYECTBO TEIUIa BBINCNUTCA NPH H30TepMHUecKOoM ckatmu 10 11 mmeampHOro rasa, B3sitoro mpu 27°C u
HOpMAaJIFHOM aTMOC(epHOM JIaBJICHUH, eClIi 00beM ero yMeHsImuTes B 10 paz?

BUIET Ne 16
1. Bropoe Hauano TepmoguHaMuku. DHTponus. [loctynar [Tnanka. Beraucnenus n3MeHeHUH SHTPONIUHU B pa3IMIHBIX
mpoueccax.
2. ®a3oBble paBHOBECHS B OJTHOKOMIIOHEHTHBIX CHCTeMax. /luarpaMma coCTOSHHSI BOABI.
3. DKCTIepUMEHTAIIBHOE OINIPEEICHIE 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 BOIBI paBHA 2451 mK/T.

IIpumep Ouneros
6 cemecTp
BUJIET Ne 1
1. Xumnueckas kunetnka. GopmanpHas KuHeTHka. CTeNeHb MPOTEKaHUsl XUMUUECKOi peakiun. CKOPOCTh peakiuy.
Kunernueckoe ypaBHeHHE.
2. Tunbl sneKkTpoxuMuueckux cucteM. CIBOCHHbIE XMMUUECKHE 1ICTIH, TIPHUMep. BripaxkeHue Juis 3.71.C. JBOHHON XUMHYECKOM
eI
3. Monomerpwust. Onpenenenne PH pacTBOpoB IIEKTPOXUMHUECKUM METOAOM. [IprMephI 3IEKTpOXUMHUYECKHX DIIEMEHTOB JUIsl
omnpeneneHust PH pacTBopos.
4.B3aumogeiicteue okcuaa yriaepoaa (1) ¢ xmopom Beipaxaercs ypaBuenuem: CO+Clo»>COCl,. Konuenrpamus okcuaa
yraepona (1) paBma 0,3 momp/n, a xiopa — 0,2 monp/n. Kak W3MEHHTCS CKOPOCTh MPSMOU pPEAKIUH, €CIIH YBEIUIHTH
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. Xumnueckas kuHeTrnka. Koncranra ckopoctu. ITopsaok peakmuu. Peakunu HyneBoro, nepBoro 1 BTOporo MopsiIka.
Ilepuon nonynpeBpailieHus.
2. Teopun rereporenHoro katanusa. MynsTuimietHas Teopus (A.A.bananmun).
3. MonekynsipHas pedpakuus. OnpeeneHne n30MEepHUH BEIIECTBA U COCTaBa CMECH METOJIOM pedpaKIyy.
4. Cxopocts peakiun A+2B mipu [A]=0,5 mons/nm u [B]=0,6 moms/ paBra 0,018 mMonb/1. BeMUCINTE KOHCTAHTY CKOPOCTH
peaxIyy, CUUTas, YTO Peaklus TPETbEero NopsaKa.

BUJIET Ne 3
1. MornekynsipHas XUMHUYECKash KMHETHKA. MeXaHH3Mbl XHMHYECKHX peakiuid. MOJIeKyJSIPHOCTh M TIOPSAOK PEaKIUH.
MeTtobl onpeeseHns NOpsAJKa XUMUUECKUX PEAKLIUMI.
2. Teopuu rereporeHHoro karanusa. Teopus aktuBHbIX aHcamoOiei (H.1.Ko6o3eB).
3. DIeKTpOXuMHYeCcKas KHHETHKA TIePEHANPSDKEHNS BOAOPOa MIPH AJEKTPOJIH3e. DKCIIEPUMEHTAIBLHOE OTpeielieHNne
KOHCTaHT B ypaBHeHuu Tadders.
4. OnpenenuTh MOPSIOK PEaKIMH OMBIIEHUsI YKCYCHOMETHIIOBOTO 3(hUpa MIET0YbI0 Ha OCHOBE CIIEAYIOIIUX JIaHHBIX:
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Bpewms, mun 3 5 10 25
Konir. pacteopa NaOH, mons/n | 0,00740 0,00634 0,00464 0,00254

VcxomHbIe KOHIIEHTPAIINH MIEJI0YH U 3¢upa oquHakoBbl U paBHBI 0,01 Momb/11.

BUJIET Ne 4
1. MonekynsipHas xumuueckasi Kunetuka. CinoxHele peakuun. OOpaTHMble XUMHYECKHE Peaku. MI3MeHeHne KOHIEHTPaLH
pearupyroux BeecTB B X0/I€ PEaKIUU.
2. Teopun reTeporeHHOro Karanu3sa. JnekrpoHHas Teopus karanusa (C.3.Porunckuii, ©.D.BonpkeHmreiin).
3. Ypasuenne Taddens. I'paduaeckoe onpenencHie KoHCTaHT B ypaBHeHHU Tadderns. Cxema ycTaHOBKH IS H3YUCHUS
MIepeHANPSHKEHUS BOJOPOIa.
4. BBIYMCINTB, BO CKOJNBKO Pa3 YBEJIMYHMTCS CKOPOCTh PEAKIMHM TNPU TOBBINIEHHH Temreparypsl Ha 150°C, mpumrumas
TeMIepaTypHbIH KO3(PPHUIIHEHT CKOPOCTH PEaKIIH PABHBIM 2.

BUJIET Ne 5
1. Monekynsapaas xumudeckass kuHetuka. Crnoxsbele peakiuu. ConpspKeHHbIE XHMHYECKHE peakuuu. l3MeHeHue
KOHIIEHTPAIUH PearupyromuX BEIIecTB B X0/I€ PEaKIHH.
2. DNEKTPOXUMHYECKHIE CUCTEMBI (JIEKTPOXUMUYECKHE 1IeTH). [IpHHIMITBI Kiaccu(UKALNK AIEKTPOXUMUYECKUX IIEHEH.
3. [lorennmomeTpuyeckoe TUTPOBaHUE KUCIOT. OnpeseieHue aHAIUTUIECKOM KOHIIEHTpanuu pacTBopa MeronoMm 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.

BUWJIET Ne 6
1. MonexynsapHas xuMmudeckass KuHeTHKa. CroXHBIE peakiuu. [lapannenbHele XHMHYECKHE peakiuu. V3MeHeHue
KOHLIEHTPALMH PearupyoyX BEIeCTB B X0€ PeaKity.
2. Tunbl SeKTpOXUMHUUECKHX cucTeM. Du3nueckue, alIoTPONUIECKHE IeTTH, TPHUMEPHI.
3. DKCIIepUMEHTaIbHOE OIIpEeieieHe KOHCTaHThI CKOPOCTH M SHEPTHH aKTUBAIMU PEaKLUK THAPOIIH3a YKCYCHOTO aHTUAPH/IA.
4, JIns peakuuu OMBLICHHS YKCYCHOSTHJIOBOTO 3(upa Mpu GoJIbLIOM M30BITKE BOJIBI KOHCTaHTa ckopoctd npu 20°C pasHa
0,00099 munl, a nmpu 40°C ee Benmuuunna cocrasaser 0,00439 munt. Onpeenure 3HEPrUIO aKTUBALMK U KOHCTAHTY CKOPOCTH
peaxtuu ipu 30°C.

BUWJIET Ne 7
1. Koncranta ckopoctu peakuuu. BimsiHue Ttemmeparypel Ha ckopocTh peakuud. [IpaBmio Baur-I'odda. YpasHenue
Appenunyca. Pu3ndyecKkuil CMbICH BETMYUH YpPaBHEHUS AppeHuyca.
2. Torenumomerpusi. OmpeneneHne U TeopeTHdeckoe obocHoBaHue. [Ipsmas mnoteHimomerpus. [loTeHnMoOMeTpHYecKoe
TUTPOBAHUE.
3. SIBneHue nepeHanpsHKeHUs! MPHU JIEKTPOJIM3E U Ha dnekTpoaax. [IpuunHbI nepeHarnpsKeHusl.
4. Cxopoctb obpasosanus NO B peaktuu 2NOBr ) —2NO¢) +Bray) pasna 1,6:10* mons-1t-¢c?. Yemy paBHa cKOpOCTh
peaximu U cKopocTh pacxogoBanust NOBr?

BUJIET Ne 8
1. KoHcTaHTa CKOPOCTH peakiuy. BimsHue TemmepaTypbl Ha KOHCTAaHTY CKOPOCTH peakiuu [IoHSATHE SHEprHH aKTHBAIUH.
DKcIepUMEHTaIbHOE OTIPEICTICHE SHEPTHUH AKTHBAIIHH.
2. HepaBHOBeCHBIE 3JIEKTPOHBIE MPOIIECCHI. DJIEKTPOIN3 H €ro OCHOBHBIC 3aKOHEI. HampsikeHue Mmpu 3JIeKTpon3e.
[epenanpspxeHue npu iekTpoiuse. [loTeHnnan pasnoxenus (BeiaeneHus). [lepeHanpspkeHre Ha AIEKTPOJIC.
3. Kakoii 3J1eKTpo1 MOKHO UCIIOJIb30BaTh KaK MHAMKATOPHBIN MPH KHCIOTHO — OCHOBHOM MOTEHIIMOMETPHYCCKOM
tutpoBanuu? Ilosicante.
4. B HexoTOpOi#l peakuuy Lenoro nopsaaka NA—B konmenTpanus ncxoaHoro semectsa 0,5 Monb-nt GblIa goCTHrHYyTa 32 4
MMH IpM HauajdbHOH KOHIEHTparuy | Monb o ¥ 332 5 MMH IpH HayaJbHON KOHIEHTPAIMH 2 MOIb 1L, YCTaHOBUTE MOPSAIOK
peakuum.

BUJIET Ne 9
1. KoHcTaHTa CKOPOCTH peakiy. BimsHue TeMmepaTypbl Ha KOHCTAHTY CKOPOCTH peakiuu [IoHSTHE SHEpTrHH aKTHBALUU.
DKCIIEPUMEHTAIBFHOE ONPEACIICHIE YHEPTUH AKTHBAIIHH.
2. THITBI 2JIEKTPOXUMUYECKUX CUCTeM. KOHIICHTpallMOHHBIE TIETIH IIEPBOTO POJIa, IPUMEPHI, BRIPAKEHHS JUIA 3.11.C.
3. IoastpuMeTpHUYESCKUI METO/I OTIPEACICHNS KOHCTAHTBI CKOPOCTH PEAKIIHK THIPOJIN3a TPOCTHUKOBOTO caxapa.
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4. Tlonb3ysick ypaBHeHHEM AppeHHyca, OLIEHUTE, IPU KaKUX TEMIIEpaTypax U SHEPTUsiX aKTUBALIUK CIPABEJIUBO PABUIO
Bant-T'odda.

BUJIET Ne 10
1. Tereporennslif kaTanus, npuMepsl. CKOPOCTh, KOHCTAHTa CKOPOCTH TOMOTEHHOTO KaTain3a.
2. Tumbl 31eKTPOXUMHUYECKUX cucTeM. KOHIIEHTpanoHHBIE LETH BTOPOTO POJa, IPHUMEPHI, BBIPaKEHUS IS 3.11.C.
3. DKCIIepUMEHTAIbHOE OIIPEIeICHIE TIOPsAKa TOMOT€HHOM Peakiiy Ha IpUMepe U3YUSHHS] PEeaKIMi BOCCTAaHOBIICHHS
nepcynbgara HaTpusl HOJUCTHIM KaJHeM.
4. Peaxuus nepporo nopsaka npu temneparype 70°C saBepmaercs Ha 40% 3a 60 mun. ITpu kakoif TemmepaType peakius
3aBepiuuTcs Ha 80% 3a 120 MuH, eciv SHEprUs akTHBaUuK paBHa 60 kJ[x Mo 1?

BUJIET Ne 11
1. Cnoxusle peakuuu. Kiaccudukamust CoXHBIX peakiii B XAMUYECKOW KMHETHKE.
2. Tursl 2IeKTpoXUMHUYecKuX cucteM. [IpocThie XUMUYecKUe ey, IpUMephL. BeipaxeHue 3.1.¢. 11 BOTOPOIHO-
KUCIIOPOJHOTO JIEMEHTA.
3. DKcriepuMeHTaNBHOE OTpe/ieieHne KOHCTaHTHI cKopocTH || mopsaka Ha mpuMepe peakiiuu BOCCTaHOBIICHHS MIepCyiIb(ara
HaTpPUs HOAUCTHIM KaJleM.
4. CkopocTh GaKTEPUATBHOTO THAPOJM3a MBI PHIO yJABaUBAeTCs MpU mepexoae oT Temneparyphl -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 3JIEKTPOIHBIC ITPOIIECC, MX OTIMYHS OT PABHOBECHBIX. DIEKTPOAHAS nossipusanys. [lomsporpadus.
3. ®OTOANIEKTPOKOTIOPUMETPHUIECKOE M3YUCHHE peaKInud BOCCTaHOBIeHHs rekcanuaHHopeppara (l1l) xamms ackopOuHOBOI
KHCJIOTOM.
4. Inst oOpaTUMOH peakuy IepBOTO MOPSIIKA!

Ky

K
koHcTaHTa paBHoBecuss K = 8, a ki = 0,4 ¢\, Belunuciure BpeMms, NpH KOTOPOM KOHIEHTpaLMU BeulecTB A W B cranyT
PpaBHBIMH, €CJIM HadaJlbHasi KOHIIEHTpanus BemecTBa B pasna 0.

BUJIET Ne 13
1. Karanus. OO01ine mojoKeHHs ¥ 3aKOHOMEPHOCTH KaTalli3a. DHePreTHuecKas CXeMa Peakiii ¢ yIaCTHEM KaTallu3aropa.
2. Tumbl anmeKTpoxuMudeckux cucteM. CIOXKHbIE XUMHYECKUE 11T, IPUMepbl. BoipaxkeHue 3.1.c. uist dmneMenTa Jlanuens-
Sxo6u.
3. Kunetrka reTeporeHHbIX XUMUYECKUX peakiuii. Onpe/esieHiue KOHCTaHThl CKOPOCTH PACTBOPEHUS XJIOpUa CBUHIIA B BOJIE.
4. B mapajuieNibHbIX PEAKIIUSIX IEPBOTO MOPSIKA

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

BUJIET Ne 14

1. TomoreHHsbI# KaTtanm3, mpuMepbl. CKOPOCTh, KOHCTAaHTa CKOPOCTH TOMOTEHHOTO KaTaJn3a.
2. Cnoxueie peakuuu. LlenmHbie, HOTOXUMHYECKUE PEAKIIHU.
3. [Momsporpadus. Kakue nmpenmymiecTBa IMeeT PTYTHBIA KaleIbHBIH AJIEKTPOM Tepel IPYTUMU MUKpodsiekTpogamu? Kakue
BEIIIECTBA CIIeyeT BBOAUTH B aHAIM3UPYEMBIH pacTBOP ISl TOAABICHISI MUTPAIIMOHHOTO TOKa?
4. B cucteme mpoTEKaroT JBE MapauIeIbHbBIC PEaKIIH:

A + 2B — mpoxykrsrl (Ky),

A +2C — mpoxykrtsl (K2).
Ortnomrenue K1 / ko = 5. HauanbHsle KoHIeHTparmu Bemects B u C oanHakoBsl. K MoMeHTY Bpemenu t ipopearuposaio 50%
BemiectBa B. Kakas gacts Bemecta C npopearnpoBasia K 3TOMYy MOMEHTY?
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Kpurtepun ¢popmMupoBaHusi OIEHKH OTBeTA CTYJeHTA Ha JK3aMeHe

Xapakmepucmuka omeema

oannwl

JlaH T1onHBINA, pa3BEpHYTHI OTBET HaA IOCTaBJICHHBIM BOIPOC, IOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIONIASCS B CBOOOTHOM
ONEpUPOBAHUU  TOHSATUSIMH, YMEHHUHU  BBIICIUTH  CYIIECTBEHHbIE U
HECYIIECTBCHHBIC €0 MPU3HAKH, MPHYNHHO-CIICJACTBCHHBIC CBS3U. 3HAHHUE 00
00BeKTe IEeMOHCTpUpPYETCs Ha (DOHE MOHUMAHHS €ro B CUCTEME JaHHOW HAayKu
U MEXIUCHUIUTMHAPHBIX CBsizeil. OTBeT popmynupyercs B TepMUHAX HAYKH,
U3JIOKEH JIMTEPATYPHBIM SI3BIKOM, JIOTUYEH, [O0Ka3aTeleH, IAEMOHCTPUPYET
ABTOPCKYIO ITO3UIMIO CTYJEHTA.

26-30

Jlan NOJNHBIM, HO HEJOCTATOYHO IIOCIIEJOBATEIbHBI OTBET Ha IOCTaBICHHBIN
BOIIPOC, HO IIPM OTOM II0Ka3aHO YMEHHE BBIJCIHUTHh CYILIECTBEHHbIE U
HECYLIECTBCHHBIC ITPU3HAKN U IPUYUHHO-CIICACTBEHHbIE CBA3U. OTBET JIOTHYCH
U W3JI0KEH B TEPMHHAX Hayku. MoryT ObITh gomymieHel 1—2 ommOKku B
OIIPEEJICHUN OCHOBHBIX IOHATHH, KOTOPBIE CTYIECHT 3aTPYAHACTCSA UCIIPABUTH
CaMOCTOSITEJIBHO.

21-25

JlaH HeIOCTaTOYHO MOJHBIA W HEAOCTATOYHO pa3BEepHYTHIM OTBeT. Jloruka u
MOCJIEI0BATEIbHOCTh M3JI0KEHUSI MUMEIOT HapyuieHus. JlomyiieHsl OmIMOKU B
PacKpBITUU TOHATHH, ymoTpeOieHnn TepMuHOB. CTyIEeHT HE CHocoOeH
CaMOCTOSITENIbHO BBIJCJIIUTH CYLECTBEHHbIE U HECYIIECTBEHHbBIE NPU3HAKU U
NPUYMHHO-CIEICTBEHHbIE  CBA3U. CTYIEHT MOXKET KOHKpPETHU3UPOBAThH
0000I1IeHHBIC 3HAHMS, T0KAa3aB Ha MPUMEpPaxX MX OCHOBHBIC IOJIOKEHUS TOJIBKO
C TMOMOIIBI0 mpenojaBatens. PedeBoe odopmieHne TpedyeT MOMPaBoK,
KOPPEKIIHH.

16-20

I[aH HENOJIHBIN OTBET, JIOTMKa M IIOCJIICAOBATCIBbHOCTHh H3JIOKCHHA HMCIOT
CyIIeCTBEHHbIC HapylieHus. JlomyiieHbl rpyObie OMIMOKU MPH ONPEICICHUN
CYIIHOCTH  pAacKpbIBACMbIX TOHSATHH, TEOPHH, SBICHHUW, BCIICACTBUE
HCIMMOHMMAaHHA CTYACHTOM UX CYIICCTBCHHBIX U HCCYHICCTBCHHBIX IMPHU3HAKOB U
cBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE PACKPBITh KOHKPETHBIE
MpOsIBIICHUST 000OIICHHBIX 3HAHHM HE ToKa3aHo. PeueBoe opopmienue Tpedyer
MOMPABOK, KOPPEKITUH.

11-15

JlaH HenoJHBIN OTBET, MPEACTABISIOMUI COO0H pa3pO3HEHHBIE 3HAHUS 110 TEME
BOIPOCa C CYIIECTBEHHbIMHM OLIMOKamMu B ompeneneHusx. llpucyrcrByror
(parMeHTapHOCTh, HEJIOTWYHOCTh H3N0KeHUs. CTyJeHT He OCO3HaeT CBA3b
JAHHOTO TMOHSTHS, TEOpPUH, SIBICHUS C APYTUMU OOBEKTAaMHU JIHUCLUIUIMHBIL.
OTCyTCTBYIOT BBIBOJBI, KOHKPETU3aLUs U JOKAa3aTEIbHOCTh U3JIOKEHUsA. Peub
HerpaMmoTHas. JlONOJHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI IIPENOAABATENS HE
IIPUBOAAT K KOPPEKIUU OTBETA CTYJAEHTA HE TOJIBKO Ha ITOCTABICHHBIN BOIIPOC,
HO M Ha JIpyrue BONPOCH! UCIUIUIMHBIL.

1-10

He ITOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM NHUCHUIUINHBI.

Pe3ynbTupyromas sK3aMeHallMOHHas OLIEHKa ONpeiesisieTcss B cooTBeTCTBUU ¢ [lonoxeHnem

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

KypcoBast paboTa — 3T0 caMOCTOSATENIFHOE 3aKOHYEHHOE HayYHOE UCCIIEI0BAHUE 00yJaromeroc,
B KOTOPOM COJEp)KaTCsi pe3ynbTaTbl OSKCICPUMEHTAJBHOH W/MIM  TEOPETHYECKOH  Hay4dHO-
uccienoBaTenbckoil  pabotsl. KypcoBas paboTa [oDKHA JAEMOHCTPHPOBATH BBICOKHUN  ypOBEHb
npodecCHOHAIbHOM  APYOUIMU  CTYACHTA, €ro  METOJMYECKYI0  MOATOTOBICHHOCTb, yMEHHE
CaMOCTOSITENIbHO BECTH HAYYHBIH MOMCK U OPOPMIISITH €T0 PE3y/IbTaThl B 3aKOHUECHHYIO HAYYHYIO paboTy.

Tembl KypcoBBIX paboT paspabaTbIBatOTCS M yTBepxkaaroTcs kadeapor. OOydarormemycs
MPEJOCTABIISACTCS MPABO BHIOpaTh JIOOYI0 TeMy M3 yKa3aHHOH TeMaTHKH. TemaThka KypCOBBIX paboT
€KEroTHO OOHOBIIsETCS. TeMbI TeKyIIero y4eOHoro roja:

TeMbl KypCcOBBIX PadoT o JUCHUILVIUHE «DU3nUYecKast XUMM»
[TpupoaHbie KATHOHHBIE MMOJIMMEPHI, UX CBOICTBA U IPUMEHEHHUE.
KarnoHnsle moauMepbl CHHTETHYECKOTO MTPOUCXOXKACHUS, UX OMOJIOTHYECKOe TPUMEHEHHUE.
OU3UKO-XMMUYECKHE METO/IbI ONPEACTICHHS TPUMECEH B MOJIOYHBIX KHUPaX.
Karanu3 B mpon3BOJICTBE aKPHUIIOBBIX MOHOMEPOB.
Knaccugukarus, mosrydeHne U CBOWCTBA THAPOTesieid Ha OCHOBE OMOTIOIMMEPOB.
OcuoBanus lludda u UX METAUIOKOMIUIEKCHl C HETMHEWHBIMH ONTHYECKHMHU CBOWCTBAMH
BTOPOT'O MOPSIKA
7. AzomeruHconepkamue OucheHoapl ¢ nepPTOPUPOBAHHBIMH MOHO- M OM(ECHUIICHOBHIMHU
(dhparmeHTamMu
8. MurnemispHble pacTBOPHI B COBPEMEHHOH MPOMBIIUIEHHOCTH U OBITY.
9. OU3MKO-XMMHYECKHE METOABI HCCIEIOBAHUS B KPUMUHAINCTHKE.
10. BamsiHMe pacTBOPUTEINS HA PErHOCEICKTUBHOCTh PACKPBITUS STIOKCHIHOTO UKIIA OKUCH CTHPOJIa
O- u N- HykieoduiaMu B HEUTpaIbHBIX K OCHOBHBIX Cpe/iax.
11. Xpomarorpaduueckoe pas3ielcHUE BBICOKOMOJEKYISPHBIX  OOpa3loB MOJUCTHpPOJIA Ha
MOHOJIMTHON KalUJUIIPHON KOJIOHKE.
12. B3aumocBs3b MeXAy KHHETHKOM MOIMMEPU3aLUU 1 MUKPOCTPYKTYPOU B MOJTMMEPHBIX CMECSIX.
13. HoBeie  monmuMmepbl HAa  OCHOBE  [HMAHOMHMPHUIWHA:  CUHTE3, (QoTodm3mueckue U
AJIEKTPOITFOMHHECIICHTHBIE MCCIICIOBAHMS.
14. Msyuenue ckopocTu AecopOLuH MacTu(UKaTopa u3 MoJIMBUHUIXIOPUAA.
15. BeicokoaddextuBHas xkuakoctHas xpomarorpadpus (BOXKX) B wu3ydeHum (PeHONBHBIX
CTaOMIIN3aTOPOB MOJUMEPHBIX MAaTEPUAIIOB.

ok wnE

TekcThl KypcoBbIX  pabOT MpoOBEpsOTCS Ha 00BEM 3aMMCTBOBAHUS HAyYHBIM PYKOBOJIUTEIIEM B
cucreMme «AHTturaruat» COI'Y. CrpaBka o pe3ysbraTax IpOBEPKM TEKCTOBOIO JOKYMEHTAa Ha HaJIU4He
3aMMCTBOBaHUH, MMOANKUCAHHAS HAyYHbIM PYKOBOJMUTENEM KYpCOBOM pabOThl, MPUKIIAAbIBAETCS K padoTe.
K 3amure nonyckatorcst paboTsl, conepkaiue He MeHee 40 % OpUrHHAIBHOIO TEKCTA.

CTpykTypa KypcoBoii padoTbl

[IpumepHast CTpyKTypa pabOTHI:

TUTYJIbHBIN JIUCT;

OTJIaBJICHHUE;

BBEJICHUE;

OCHOBHas 4acTh (KaK MpPaBUJIO, OCHOBHAs 4acTh Pab0OThl COCTOMT W3 JIMTEPAaTypHOro 0030pa,
BKJTFOUaromero 2-3 maparpada, 1 SKCIIepUMEHTATLHOM YacTH);

3aKJIFOUYEHHUE;

BBIBO/IBI;

CIIMCOK MCTOYHHUKOB U JIUTEPATYPBHI;

MIPUIIOKEHUS.
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TpeboBanust K cofepKaHui0 U OPOPMIICHHIO KypcoBOiM paloThl m3noxeHsl B "[lomoxkeHuu o
KypcoBoii pabote", pazpabotanHom kKadeapoii o0mieil 1 HEOPraHMIECKON XUMHUH.

Kpurepun oueHku KypcoBoi padoTbl

«OTIANYHO» BBICTABIISIETCS CTYICHTY, €CIIH:

PaGora BbINMONHEHA B COOTBETCTBUM C II€JICBOM YCTAHOBKOM, OTBEYAET MPEIbSABISIEMbIM
TpeboBaHUAM U opopmiieHa B cooTBeTCTBHH ¢ "[losiokeHneM o KypcoBoit padore";

BBICTYIJICHME CTYJEHTa Ha 3allUTe CTPYKTYPUPOBAHO, PACKPHITHI IPHUUHBI BBIOOpA MU
AKTYaJIbHOCTb TCMBI, LICJIb U 3ala4n pa6OTBI, npeamceT, O6’beKT, CO6JHOI[CHBI XPOHOJOTMYCCKHUE paMKHU
HCCIIEIOBaHMsL, JIOTHKA BbIBEJICHHSI KaXKA0ro Hanbosiee 3Ha4MOro BbIBOJIA

B 3aKIIOYMTEIBHOM YacTW JOKJana CTyIEHTa IMOKa3aHbl MEPCHEKTHBBI M 33Jaud JajJbHEUIIETo
UCCIICIOBAaHMUsI JAHHOM TEMbl, OCBEILEHbl BOIPOCHl JAJIbHEHIIEro IMPUMEHEHUS W BHEAPEHUS
Pe3yabTATOB UCCIIEJOBAHUS B IIPAKTHKY;

JUINTENILHOCTh BBICTYIUIEHUS! COOTBETCTBYET PEIIaMEHTY;

OTBCTBI Ha BOIIPOCHI YJIICHOB Ka(l)eﬂpbl JIOTUYHBI, PpaCKpbIBAlOT CYHIHOCTH BOIIpPOCa,
MOJIKPEIUISIOTCS MOJOKEHUSIMU MOHOIpaUuecKUX HCTOYHUKOB M HOPMAaTHUBHO-IIPABOBBIX aKTOB,
BbBIBOJJAMHM MW pacdY€TaMM, IIOKa3bIBAIOT CaAMOCTOATCIIBHOCTL H I‘J'IY6I/IHy N3YUCHUA HpO6H€MI)I
CTYAEHTOM;

MH(POPMAIMOHHBIE TEXHOJIOTUU MIMPOKO MPUMEHSIOTCS CTYJICHTOM KaK B caMOd padoTe, TaK U BO
BpEMsl BBICTYIIJICHHUS.

«Xo0po1110» BBICTABISIETCS CTYACHTY, €CITH:

PaGora BbIMONHEHA B COOTBETCTBUU C II€JICBOM YCTAaHOBKOM, OTBEYAET MPEAbABISIEMbIM
TpeboBaHUsAM U 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMH, IIPEABSIBIAEMBIMA K HEH;

BBICTYIJICHME Ha 3aIlUTe KYypCOBOH pabOThl CTPYKTYpUPOBAHO, JOINYCKArOTCS OJHA-IBE
HETOYHOCTH IIPU PACKPBITHH ITPUYMH BEIOOpA M aKTYyaJIbHOCTH TEMBI, IIeIeH U 3a7a4d paboThl, IpeIMeTa,
00bEKTa U MpH COONIOEHUHM XPOHOJIOTUYECKUX PAMOK HMCCIEOBAHHUs, JOIYCKAeTCs MOIPEIIHOCTh B
JJOTUKE BBIBCACHHSI OJHOI'O U3 Hambosee 3HAYUMBIX BbBIBOJIOB, KOTOpas YCTPaHACTCA B XOAC
JIONIOJTHUTEBHBIX YTOUHSIOIIUXCSI BOIIPOCOB,;

B 3aKJIIOYUTENFHON YacTW JOKJIAJa CTYJEHTAa HEJOCTATOYHO OTPAKEHBI MEPCIEKTUBBI M 331a4H
JaTbHEMIIero HCCle0BaHUs JaHHOM TEeMbl, BONPOCH JAJbHEHIIEro NPUMEHEHUS M BHEAPEHHUS
pe3yIbTaTOB UCCIIEOBAHUS B IIPAKTHKY;

JUTUTENIEHOCTh BBICTYIUIEHUS CTYJIEHTa COOTBETCTBYET PEIJIaMEeHTY;

B OTBCTAax CTyACHTAa Ha BOIIPOCHI YICHOB Ka(i)e)lpbl JO0MyHICHO HApYUWICHUEC JIOTUKHU, HO, B LICIIOM,
pacKphiTa CYIIHOCTb BOINPOCA, TE€3UCHI BBICTYMAIOMIETO MOIAKPEIUISAIOTCS MOJIO0XKEHUIMU HOPMAaTHBHO-
IMPaBOBBIX AKTOB, BbBIBOAAMH MU pPACUCTAMH, IMOKA3BIBAIOT CAMOCTOATCIIBHOCTD U FJ'IY6I/IHy HU3YUCHUA
pOOJIEMBI CTYIEHTOM;

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

«Y10BJIETBOPUTEIBbHO» BBICTABISICTCS CTYIACHTY, €CITH:

KypcoBast paboTa BbIIIOJIHEHA B COOTBETCTBUU C IIEJIEBOM YCTaHOBKOW, HO HE B IOJHOW Mepe
OTBCYACT MPEABABIACMBIM Tpe6OBaHI/I$IM, B TOM 4HUCJIC I10 Oq)OpMJ'IeHI/II-O;

BBICTYIIJICHHE CTYAEHTa Ha 3aluTe padoThl CTPYKTYpPHPOBAHO, TOMYCKAIOTCS HETOYHOCTH IPH
PACKpBITHU MPUYUH BHIOOPA M aKTyaJIbHOCTH TEMBI, IIeJIe 1 3a71ad paboThl, IpeaMeTa, 00beKTa U TIPH
COOJIFOJICHUH XPOHOJIOTHUECKUX PAaMOK HCCIIEOBAaHUS JOIYIeHa TpyOas MOTpEeUIHOCTh B JIOTHUKE
BBIBEICHUA OJHOI'O U3 HanOoJiee 3HAYUMBIX BBIBOJIOB, KOTOpasd, IMpU yKa3aHWH Ha HEC, YCTPAHIACTCA C
TPYAOM;

B 3aKJIFOYMTENIFHON YacTH JIOKJIaJa CTYIEHTAa HEIOCTAaTOYHO OTPaKEHBI NMEPCIIEKTUBHI M 3a7adi
JaTbHEMIero HCCIeAOBaHUs JaHHOM TEeMbl, BONPOCH JAJbHEHIIEro NPUMEHEHUS M BHEAPEHHUS
pe3yIbTATOB HCCIICIOBAHUS B TIPAKTHKY;

JUTUTENIEHOCTh BBICTYIUIEHUS CTY/IEHTA MIPEBBIILIACT PETJIaMeHT;

OTBETHI CTYACHTA Ha BOIPOCH WICHOB Kadeaphl He PACKPBIBAIOT J0 KOHIIA CYNTHOCTH BOIPOCA,
cabo TOAKPEIUISIOTCS TMOJOKEHUSIMU MOHOTpaUYecKMX HCTOYHUKOB M HOPMATHBHO-TIPABOBBIX
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AKTOB, BBIBOJaMHU U pacCdCTaMM, IIOKA3bIBAKOT HCAOCTATOYHYIO CaMOCTOATCIBHOCTL U I‘HyGI/IHy
U3y4eHNUS IPOOIEMbI CTYACHTOM;

I/IH(bOpMaI_[I/IOHHBIe TCXHOJIOTUHU NPHUMCHAIOTCA CTYACHTOM B HCAOCTATOYHOM KOJHNYCCTBC KaK B
caMoii paboTe, Tak ¥ BO BpeMs BBICTYIUICHHS;

B TPOIIECCE 3aLIUTHl KypCOBOW pabOTHl CTYAEHT MPOAEMOHCTPUPOBAT MOHMMAHHE COJCPKAHUS
OIIMOOK, TOMYIICHHBIX UM IIPH €€ BHIITOTHEHUH.

«Heyn0BJ1IeTBOPUTEIBLHO» BHICTABIISIETCS CTYACHTY, €CIIH:

KypcoBas paboTa BBINOJIHEHA ¢ HApYIICHUEM [IE€I€BOH YCTAaHOBKH, HE OTBEYAET MPEABSIBISIEMbIM
TpeOoBaHUSAM, B OPOPMIICHUN UMEIOTCS OTCTYIUICHHUS OT CTaHAapTa;

BBICTYIUICHHE CTyJIEHTa Ha 3allUTe HE CTPYKTYPUPOBAHO, HEIOCTAaTOYHO PACKPBIBAIOTCS
MIPUYMHBI BBIOOPA M aKTYyalbHOCTh TEMBI, LIEJIH U 3a/1a4i padoThl, MPeAMET, OOBEKT U HE COOJIIOTAI0TCS
XPOHOJIOTMYECKUE PAMKH HCCIICIOBAHUS, JOMYCKAIOTCS I'pyObIe MOTPENIHOCTH B JIOTHKE BBIBEICHHS
HECKOJIbKUX M3 HanboJjiee 3HaYMMbBIX BbIBOAOB, KOTOPELIC, ITPU YKA3aHWHW HA HUX, HC YCTPAHAIKOTCA,

B 3aKJIIOYUTEIBHOW YacTH JIOKJaga CTyAEHTa HE OTPAXAlOTCS MEPCHeKTHBB W  33/1a4d
;[aaneﬁmero HUCCIICAOBaHUA I[aHHOﬁ TEMBbI, BOIIPOCHI I[aJIbHCI\/JIIJ_IGFO MNPUMCHCHUA U BHCAPCHUA
PE3YJIBTaTOB UCCIICIOBAHUS B IPAKTHUKY;

AJTATCIIBHOCTD BBICTYIUICHUS CTYACHTA 3HAYUTCIILHO ITPEBLIIIACT PETJIAMCHT,

OTBETHI CTYyJEHTa Ha BONPOCHl WICHOB KadeApsl HE PACKpPBHIBAIOT CYIIHOCTH BOMpOCAa, HE
MOAKPCIUIAIOTCA IMOJIOKCHUAMU HOPMATHBHO-IIPABOBLIX AKTOB, BBIBOJAMH W pPACUCTaMH, IMOKA3bLIBAIOT
OTCYTCTBHE CAMOCTOSITEIIBHOCTH U TITyOUHBI H3Y4EHHsI TPOOIEMBI CTYICHTOM;

MH(GOPMAIMOHHBIE TEXHOJIOTHH HE TIPUMEHSIOTCS B pab0Te U IpH JOKIaJIE CTYICHTA;

B TIpolLiecce 3aIUTHl KYypCOBOM palbOThI CTYAEHT AEMOHCTPUPYET HEIOHWMAaHUE COJEpPKAHUS
OHII/I6OK, JONYIICHHBIX UM IIPU €€ BBIIIOJIHCHUU.

9. Y4eOHO-MeTOaMYeCKOEe M MH(POPMALMOHHOE 00ecnevyeHne JUCHMIIUHBI
Jlureparypa
a) OCHOBHasl JINTepaTrypa:

1. KynpsimeBa, H.C. ®usuyeckas W KOJUIOWAHAS XUMHs: YYeOHHK M TPAKTUKYM JUIS BY30B /
H. C. Kyapsiuesa, JI. I'. bonnapesa. — 3-e u3n., nepepab. u gon. — Mocksa: M3narensctBo FOpaiir,
2024. — 452 c. — (Bsicmiee oopazoBanme). — ISBN 978-5-534-17490-8. — TekcT: eKTpOHHBIN //
Oo6pasoBarenpHas mwardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/535669

2. BunokypoB A.M. Owusmueckas xumus. // A.M.Bunokypos, P.M.Bunokyposa, O.B.Cunkuna;
TToBOKCKHIT TOCYJapCTBEHHBII TEXHOIOTHIECKHH yHUBepcuTeT. — Momkap-Oma: IIT'TY, 2016. — 80
c.: CXeM., TaoJI. — Pexum JIOCTyTa: 1o MHOJIIIUCKE. — URL.:
http://biblioclub.ru/index.php?page=book&id=459522. — bu6nuorp.: c. 76. — ISBN 978-5-8158-1780-
7. — TexcT: AIeKTPOHHBIH.

3. XaputonoB FO.f. ®usnueckas xumus: yueonuk / Xaputonon 0.4, - M.: IDOTAP-Meaua, 2013. -
608 c. - ISBN 978-5-9704-2390-5 - Tekcr: anexrponnsiii / DbC "KoHcynbraHT cTyneHTa": [cait]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970423905.html. - Pexwum mocryma: 10
MOJIITUCKE.

4. JlykoB B.B. ®usnueckas xumus: yueOHuk / Jlyko B. B. - Poctos v//]: U3n-Bo KOV, 2018. - 238 c.
- ISBN 978-5-9275-2976-6 - Tekct : anextponnsiii / OBC "Koncynerant crygenta": [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum goctyma: 1mo moanmcke.

5. Canewm P.P., ®usnueckas xumus. Tepmoaunamuka / Canem P.P. - M.: DUSMATIINUT, 2004. - 352 c. -
ISBN 5-9221-0078-5 - Tekcr : snextponssiii / ObC "Koncynprant crynenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922100785.html. - Pexxuim goctyna : 1o mo/mmcke.

6. Ilpaktnueckue paboTsl mo ¢usnueckorr xumuu. // Iloxg pen. K.IILMuwenko, A.A.Pasoens,
A.M.ITlonomapesoti. — N3n-o: [Ipodeccus, Canxt-Iletepoypr, 2002.

7. B.C.My3vikanmog u Op. 3aa4uu 1o XUuMHUYECKOU TepMmoauHaMuke. — M.: Xumus, 2014.
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https://urait.ru/bcode/535669
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

10.
11.

12.
13.

14.
15.

16.

17.

18.

3yeB, A.JO. ®usnueckas xumus. [Ipaktukym / A.1O. 3yes, B.A. Uepenanos, JI.C. LBeTkoB ; pexn.
A.1O. 3yeB. — ExarepunOypr: M3garensctBo Ypansckoro yauepcuteta, 2012, — 124 ¢. — Pexxum
noctyna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-
5-7996-0787-6. — TekcT: 2MEKTPOHHBIM.

BaciokoBa, A. T. Ananutudeckas xumusi: yueonuk / A. T. Bactokoa, M. /. Benensinuna. — 4-e uz.
— Mocksa: JlamkoB u K°, 2024. — 156 c.: wi., Tabin., cxem. — (YdueOHbIe U31aHus 11 BY30B). — Pexxum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=709878 . — bubumorp.
B kH. — ISBN 978-5-394-05549-2. — TeKcT: 2JIeKTPOHHBIH.

0) 10MOJIHUTE/IbHAS JIUTEpaTypa:

H.M.basxcun, B.A.Heanuenko, b.H.Ilapmon. Tepmonunamuka st XMMUKoOB. — M.: Xumus, 2004
benux B.B., Kuencxas K.HM. ®uznueckas W KoiuiomjaHas xumus. -M.: H3parenbckuili UEHTpP
«Axagemus», 2010.

b.F. Jlamackun, O.A.Ilempuii, I A.Lupruna. Inextpoxumus. — M.: Xumus, 2008.

Yyprkun A.C., @edynosa M.A. Ouznyeckas xumus. Yacte 1. Xumudeckas TepMOAMHAMHKA -
ExarepunOypr: M3xa-Bo Poc.roc. mpod.-niex. yu-ta, 2003. -168 c.

Tonukos I A. PykoBoacTBo no ¢uznyeckoit xumun. - M.: BII. - 1988. 383 c.

Kypc dusmueckoit xumun. // Ilox pen. A.U. ['epacumosa, B 2-x Tomax. - M.: Xumus. - 1984, T. 1-
624 c.- T.2. -656c.

BunokypoB A.M. Owusmueckas xumusi / A.M.Bunokypos, P.M.Bunokyposa, O.B.Cunkuna ;
TTOBOIKCKHIT TOCY1apPCTBEHHBIH TEXHOJIOTHUECKHH yHIBepcuTeT. — Momkap-Oma : IIT'TY, 2016. — 80
C. : CXEM., TabI. — Pexnm JOCTYIIA: o ITOATIUCKE. — URL:
http://biblioclub. ru/mdex php?page=book&id=459522. — bubnuorp.: c. 76. — ISBN 978-5-8158-1780-
7. —TexcrT : 2JIeKTPOHHBIH.

Kpartkuii cipaBouHHK (pu3uKO-XxuMUYecKuX BenuuuH. //Ilon penaknueti Papnens A.A., [TonomapeBoii
AM. — Jlenunrpan: "Xumus", 1983 r.

bokmreitn b.C. ®usnueckas xumusi: TepMoauHaMuKa U kuHeTrka / bokmreiiH, b.C. - M. :MUCuC,
2012. - 258 c. - ISBN 978-5-87623-619-7 - Tekct: anexrponusiii // ObC "KoHcynbraHT cTyaeHTa" :
[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785876236197.html. - Pexxum mocTyna : mo

IIOATIMCKE.

B) MporpamMmMHoe obecnieueHue u HTepHeT-pecypcebl:
ObecnieueH J0OCTYN K COBPEMEHHBIM NMPO(ECCHOHAIbHBIM 0a3aM JaHHBIX, WH(OPMAIMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (6ubnuorexka COI'Y):

DJIeKTPpOHHAN 0ubanoTeKa quccepranuii u apropedeparoB PI'b (OB/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

IBbC «YHuuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpanus B 6ubauoreke COI'Y

9BbC «HavuyHas 3JeKTpoHHas1 0umoanorTeka eLibrary.ruy
CamocrosiTenbHasl perucTpaius Ha caiuTe

IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKasi 3JeKTPOHHAsl OM0JH0TeKA 110
MEIMIMHCKOMY U (hapMalleBTHYECKOMY 00PA30BaHNI0, A TAKIKe 10 eCTeCTBEHHBIM M TOUHbIM
HAYKAaM B 11eJI0M
Tpebyercs peructpanus B 6ubauoreke COI'Y

IBC «lOpaiit» — o0pa3oBaTe/ibHAs CPela, BKIKYAKIIAS BUPTYAJIbHbII YHTAJbHbBIH 3.1
Y4eOHHKOB H YYeOHBIX MOCO0MIi OT aBTOPOB M3 BeAVIIMX BY30B Poccun mo BceM HanpaBJIeHUSAM
U _CHENUAJIbHOCTIAM
Tpebyercs peructpanus B 6ubauoreke COI'Y

SpringerCustomerServiceCenterGmbH (6a3a naHHBIX, cojaepiKallue SJICKTPOHHBIC HW3IaHUS
m3narenberBa SpringerNature 3a mepuon 2011 — 2017 rtr. (MOTHOTEKCTOBAasT KOJUIEKIUS B
koin4gecTBe 46 332 kHHT)
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http://biblioclub.ru/index.php?page=book&id=239716
https://biblioclub.ru/index.php?page=book&id=709878
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/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.springer.com/

http://www.elibrary.ru

http://biblio-online/ru

eLIBRARY.RU [OnekrponHslii pecypc]: HaydHas snekTpoHHas onbmanorexka. — URL:

NznatenbctBo «HOpaiiT» [DNEKTPOHHBIN pecypc]: 3MeKTpoHHO-0nbmmoreynas cucrema. — URL:

. YHuBepcurerckas Oudimoreka online [31eKTpOHHBIN pecypc]: 2eKTPOHHO-OUOIHOTEYHAS

cucrema. — URL: http://www.biblioclub.ru

. ObC "Koncynbrant cryaenra” ( http://www.studmedlid.ru )

JInunblii ka0uHer Ha caiite COTY http://portal.nosu.ru/

Caiit qucranuuonHoro odyyenust COI'Y http://Ims.nosu.ru/

PexomenyeMble HHTEPHET-ajpeca 0 XUMHUM:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Stanford Encyclopedia of
http://plato.stanford.edu/entries/chemistry/.

Philosophy.

Edited by Edward N. Zalta.

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

Ba3b1 JaHHBIX:

OnekTpoHHas OmOMMOTEKa Y4eOHBIX MaTepHalOB II0
XHUMHHN

http://www.chem.msu.su/rus/elibrary/

Xumnueckuii nopran Chemport.ru

http://www.chemport.ru

Hay4Ho-nonyssipHbIi sKypHaJI «XUMHUS U )KU3HbY

https://www.hij.ru

AHamutnueckas XxuMus. baza mTaHHBIX

https://www.freechemistry.ru/

Mendeleev.info — o xumun u xumMuKax

https://mendeleev.info/

@opMyNIbHBIA yKa3aTellb IPENapaTUBHBIX CUHTE30B
OPraHUYECKUX COEAUHEHUN

http://www.orgsyn.narod.ru/

Amnamutnueckas xuMus B Poccnu

http://www.wssanalytchem.org/ default.aspx

r) nporpamMmMHoe odecniedenue, IbC, npodeccnonanbubie 6a3bl 1 UHTEpHET-pecypcebl:

- Heo0XOOMMBIH A8 o0ecnmeYeHHs] JAHHOM JUCHUILUIMHBI KOMILUICKT JHIEH3HOHHOIO H
cBO0OJHO PACHPOCTPAHAEMOr0 MPOIPAMMHOIO ofOecneYeHHs, B TOM 4YHCJIe OTe4eCTBEHHOI0
NPOU3BOJCTBA, 4 TAK/KE YJIEKTPOHHbIe O0HOIHMOTeYHbIEe cHCTeMBbI, ¢ KOTOpbiMH Y COI'Y mmeercs
AefCTBYHOILIMIA 10TOBOP:

Ne HaumenoBanue Ne jorosopa(siuueH3ust) Crtpana
n/n NPOHU3BOAUTE/b
1 Windows 10 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
9 Windows 10 Pro for | No 4100072800 Microsoft | CILIA
' Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft | CILIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
F Windows 7 Enterprise Ne 4100072800 Microsoft | CIIIA
' Products (MPSA) ot 04.2016r
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http://www.elibrary.ru/
http://biblio-online/ru
http://www.biblioclub.ru/
http://www.studmedlid.ru/
http://portal.nosu.ru/
http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
http://www.chem.msu.su/rus/elibrary/
http://www.chemport.ru/
https://www.hij.ru/
https://www.freechemistry.ru/
https://mendeleev.info/
http://www.orgsyn.narod.ru/
http://www.wssanalytchem.org/%20default.aspx

8 Windows 7 Professional Ne 4100072800 Microsoft | CILIA
' Products (MPSA) or 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft | CIIA
' Products (MPSA) or 04.2016r
12 Cuctema TtectupoBanmsi Sunrav | Ned68 ot  03.12.2013  WII | Poccus
' WEB Class Cynrarynun P.T.(6eccpouno)
[TIporpammuoe obecneuenue 1C: | Ne  CJI/108 ot  29.08.2017 | Poccus
13 [Mpennpusitue.  Byxrantepckuii | (MakcuMym-codt) 6eccpodHO
' VYyert. Tunosas koHpuUrypanus 8
ceTeBasi BEpCHUst
Cucrema KOMIBIOTepHOH | JInmeH3us FSF/Debian
14. BepcTkr MikTex (CoGomHOE POTPaMMHOE
obecnieuenune) (6eCCpoOUHO)
15. Kasperksy Endpoint Security J10 22.01.2024 Poccus
[TporpammHoe oOecnieuenue aist | CBoOoHOE nporpammuoe | CIIIA
16. pPEeIaKTHPOBAaHHUS  XHMHUYECKHX | obecrnedenue(6eccpoyuHo)
dopmyi Isis Draw
Cucrema mnoncka TeKCcTOBBIX | Ne oT 22.01.2043 Poccus
17. 3aMMCTBOBaHUMI (meiictButenen no 22.01.2025) ¢
«Antumnaruar.BY3» OAO «Awntu-Ilnaruary
[Tporpammuoe obecnieuenne 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. [Ipeanpustue 8.3 VYmnpasienue | «Makcumym»(0ecCpoUuHO)
TOProOBJICH
[TporpammHuoe obecrieuenne | NeCJ[./  Nel26., 01.07.2020r. | Poccus
19. 1C:3apnnara U kaapsl | «\MAKCUMYM-
TOC.YUpeKIeHUs 8 CODTy 6eccpoyno
IIporpammuoe obecnieuenue | NeCJl/76 01.03.2017r. | Poccus
20.
1C:610KeT. «MakcuMyM-cod1» (beccpoyHo)
ABTOMaTH3UpOBaHHasg cucreMa | CBUAETEIBCTBO o | Cory
«Ynpasnenue —/lekanat BPC» rOCYJapCTBEHHOM  perucTpanuu
21. IIPOrpPaMMBbI TUISL O9BM
Ne2015611830 oT
06.02.2015r.(6eccpouno)
[Tporpamma mys OBM  «bank | Pazpabotka Cory | cory
BOIIPOCOB ISt KOHTpoJis | CBUAETENBCTBO 0
3HAHHUI» FOCYJIapCTBEHHOW  PETHCTpPAIUU
22.
IIPOrpaMMBbI JUIst O9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInaasr BO Ne2191-24, ot 12.01.2024 1. | Poccus
23. (Tex.moaaepxka g0 26.02.2025 r.)
000 JIMMHC
[Tmaner CI1O 12.01.2024 Ne2192-24 | Poccus
24. (mognmucka H OOHOBICHHS /IO
16.02.2025)
o5 1O JlabopaTopun MMUC Nel157-23 ot 29.03.2023 OOO | Poccus

(Hdexanar, IIK, Bemomoctn,

JIMMHC
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TectupoBanmue,
paciupeHue 1 ap.)

HUHTEPHET

VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
26.
W, A.Cepreesny
27 «["amakTuka» OOO TI'anaktuka UT goroBop Ne | Poccus
' 120320/[1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO T'anmaktuka UT morosop Ne | Poccust
28. AIIEKTPOHHOTO 120320/1/A ot 14.03.2022
JIOKYMEHT0000pOTa
29 MOODLE becmiatHoe CIIIA (becrmaTHOC
' POCCHIICKOE)
30 «"anaktuka PY3» Jlunensust 6eccpoyHas Poccus
31 JInunbiii kabuHeT abutypuenta | Jlunensus 6eccpounas Poccus
32 JInuHbBIN kabuner | JIunensus 6eccpounas Poccusa
' CTYJICHTa/COTPYTHIKA
DneKTpoHHAas oubnmmoreka | https://dvs.rsl.ru Poccust
33. mucceprau U aBropedepaToB | Tpedyercs perucTpanus B
PI'b(OB/] PT'B) 6ubmmnoreke COI'Y
OBbC"YHuBepcUTETCKAS https://biblioclub.ru Poccus
34 6ubmmoreka ONLINE" TpeGyercs perucTpanus B
' 6ubmnoreke COI'Y
ObC «Hayunas oanextponHnas | http://elibrary.ru. Poccus
35 o6ubnuoreka eLibrary.ru» Tpebyercs perucTpanus B
' 6ubmnoreke COI'Y
36 VYuuBepcanpHas 0a3  gaHHbIX | https://dlib.eastview.com CIOA
' East View
OBbC «KoncynbranT crymenta» | http://www.studentlibrary.ru Poccus
CryneHueckas anekTpoHHas | Tpebyercs perucrparus B
O6ubiMoTeka Mo MeaunuHCKomy | oubnuorexke COI'Y
37. " (bapMmarieBTHUECKOMY
o0pa3oBaHHIO, a TakKxke TI0
€CTECTBEHHBIM U TOYHBIM
HayKaM B IIEJIOM.
3BC «tOpaiit» - | www.biblio-online.ru Poccus
oOpa3oBaTenbHas cpena, | Tpedyercs perucrparus B
BKJIFOUAIOLIast BUPTYyanbHbIN | Oubnuoreke COI'Y
YUTATBHBIN 3a1 Y4eOHUKOB U
38. y4eOHBIX MOCOOUH OT aBTOPOB
13 Beoymmx BYy30B Poccum mo
BCEM HATPaBICHUSIM u
CTHEHATBHOCTSIM
39 KOII (momeH Ha ssHAEKCE) becrutatHoe (mepeBeneH B pexum | Poccus
' MIPOCMOTPA)
40. Pycl'apn OecruiaTHoe Poccust
41. ViPNet Poccust
42. BKC OrtxkpsiToe [10 OecruiaTHOe

89


https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=

10. MaTepuaibHO-TEXHHYECKOE OCHAIIlEeHHE T CIUTIIHHbI:
KommnbroTepHslit kinacc, 1ocTym K cetd MHTepHeT (BO BpeMsi CaMOCTOSATENIbHOM paboThl), OPrTeXHUKA,

aekTpoHHas 06a3a gaHHbIX OnbauoTexkn COI'Y, NTeKIMOHHBIE ayUTOPUH;

KaOWHET, OCHAIICHHBIH

MHTEPAKTHUBHOH JIOCKOH, TPOEKTOPOM, XUMHUYECKast JIAOOpaTOpusl.

Y4yeOHble ayAUTOPUM VISl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA,
CeMHHAPCKOI0 THINA, TPYNNOBBHIX ¥ HHIAHBUAYAJIbHBIX KOHCYJIbTAIUI,
TeKYylIero KOHTPOJIS U IPOMEKYTOYHOM aTTeCTallUM, a TAKKe
CAMOCTOAITEIbHOI PadoThl 00YUYAIOLIUXCS: TIPENOIaBaTeIbCKUI CTO,
CTYJ, CTOJIBI U CTYJbA Ui 00y4daromuxcs, kadeapa.

Oo6opynosanue: [Tpoektop Epson EB — 735Fi. KomruiekT mocTaBKu:
(kperieHue 715 MPOEKTOpa, IIHYP MUTAHUS IPOEKTOPA, MArHUTHO-
MapkepHas gocka — lmr, Hoyroyk «AMCHUDJITEXHO» - It

C MPOrpaMMHBIM 00€CIIeYeHHEM, BBIX0JIOM B ceTb IHTEpHET U JOCTYIIOM B
3JIEKTPOHHYIO HMH(POPMAIIMOHHO-00pa3zoBarenbHyto cpeny COI'Y.
[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cuctema KOMIBIOTEPHOI
Bepctku MikTex, Kasperksy Endpoint Security, [IporpamMHoe obecrieueHue
ISl pelakTHpOBaHusl Xumuueckux Gopmyi Isis Draw, Cucrema moucka
TEKCTOBBIX 3aMMCTBOBaHUN «AHTHIUTaruat.BY 3y, [Iporpamma nns 9BM
«bank BompocoB /i KOHTpoJIs 3HaHuiy, VSDESK, Yenyru cBsizu (moctym k
cetu unrepHer), MOODLE, Jluunsiii kabuHeT ctynenTta/corpynnuka, KOIT
(momen Ha sinaekce), Pycl'apn, ViIPNet

Poccuiickas @enepanus,
362025, Pecrrybmuka
Cesepnas Ocetust —

Ananus,
ropoJ BianukaBkas,
yi. Barytuna, nom 44-46,
yueOHbIi Kopmyc Ne 7,
ayn. Ne 606

JlabopaTopus Pusnyeckoii, KOJUIOMIHON XUMHUM JIsl IPOBEJCHUSA
3aHATHH CEMHHAPCKOI0 THIIA, 1A00PATOPHBIX 3aHATHI, KypCOBOI0
NPOEKTHPOBAHUS (BBINOJHEHHUS KyPCOBBIX padoT), rPyNNOBbIX U
HHIUBHAYAJIbHBIX KOHCYJIbTAILUI, 2 TAKIKE CAMOCTOSATEIbHOMH PadoThI
o0yuaruuxcs:

MIPEToIaBaTeNIbCKUI CTOM, CTYJI, CTOJIBI M CTYJIbS ISl 00y4JaroMXxcs,
71ab0paTOPHBIE CTOJIBI, KJIACCHAs J10CKa.

Ob6opynoBanue: [lepcoHanbHbII KOMIBIOTEP B KOMIUIEKTE C IPOTrPaMMHBIM
o0ecrieueHreM, BbIX0/I0M B ceTb VIHTEpHET U 1O0CTYIIOM B 3JIEKTPOHHYIO
uH(popMalMOHHO-00pa3oBarenbHyto cpeny COI'Y,

[Tpoektop Epson EB-735F1 Komriekt moctaBku (KperuieHHe It TPOSKTOpa,
IIHYp NUTaHusA) — lmr.,

Hoyt6yxk [poussoaurens OO0 "AUCUDJITEXHO" — 1mr.,
[Tporpammuoe obecrnieuenue: [Iporpammuoe odecrieuenune: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB
Class, Cucrema kommbroteproit Bepctku MikTex, Kasperksy Endpoint
Security, ITporpammHoe obecriedeHne sl peIaKTHPOBAHHUS X UMHUECKUX
dopmyn Isis Draw, Cuctema morcka TEKCTOBBIX 3aMMCTBOBaHUN
«AnTtumnarnar.BY 3y, [Iporpamma s 9BM «baHK BOpoCOB AJ11 KOHTPOJIA
3Hanuity, VSDESK, Ycnyru cBs3u (noctyn k cetn untepHer), MOODLE,
JInunblil kabunet ctyaenTa/cotpyanuka, KOII (nomen Ha siHaekce),
Pyclapna, ViPNet

JIaboparopHoe obopynoBanue: : llIkad BuITSKHOIM ¢ ToBOAOM Boab! 11IB
HBK 900ITJTACT+ ¢ canTexHuKo# — 1111T.,YueOHO-1a00paTOPHBIN KOMITIIEKC
"®u3nyeckas U KoutouHas xumus' — 1 mr.

Poccuiickas ®eaepanus,

362025, Pecmybnmka
CeBepnas  Ocetuss  —
AnaHus,

ropoa Bnanukaskas,
ynuia Batytuna,
noMm  44-46,
kopmyc Ne 7,
aya. Ne 114

yueOHBIH
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[Teur wmydenpnas OKIIC-10 — 1 mr. Hedemomerp «HOM»-1 .
Konnykromerp «Oxcnepr -002-6H» -lmr. JlaGopaTtopubiii monomep «MU-
510»-1 mwr. pH-metp-mumuBonbT™MeTp «pH-150MU»-2 mT. Pedpakromerp
«UPD-454y - 1mr. Memanka marauTHas «[19-6110» ¢ momorpeBoM-2 1iT.
®doromerp 30M3 KOK-3-01 - 1 mt. Mukpockon OMHOKYISIpHBIN "Mukmesn-
1"- 1 mr. Anammzarop «@Pmoopar 02-2M» - 1 mT. bansa BopasHas
neyxmectHas UT-4302E ULAB — 1 mt. Criektpodoromerp I19-5300BU — 1
mT. HarpeBarenpnas mmra ES-H3040 — 1 mr. Ientpudyra Tagler
HACTOJNbHAs JJabopaTopHas MenuuuHckas mo TY — 1 mr.  Becsl
anammtudeckue SHINKO HT 84RCE — 1 mr. Becw Texundeckue M-ER — 3
mt. CymmneHbiid mkad H1C-80-01-CITY — 1 mir.

KoMnbloTepHbIi Kiacc:

MpenojaBaTeIbCKUil CTOJN, CTYJ, CTOJIBI W CTYNbi s OO0ydYaroluxcs,
KJIacCHasl TOCKa.

Ob6opynoBanue: VHTepakTUBHOE MYJIbTHUMEAHMIHOE 000pynoBaHHE (J0OCKa,
MIPOEKTOP), KOMIBIOTEPHI Ui KOMIBIOTEPHOIO Kjacca B KOMILIEKTE - C
MPOrPaMMHBIM 00€CIIEYeHNEM, BBIXOJJOM B CE€Th VHTEpHET M JOCTYIIOM B
ANEKTPOHHYIO uH(GOPMAIMOHHO-00Pa30BaATEIBHYIO cpeny Corvy.
OO0mydaTenb-peupKyIATOP BO3AyXa YIbTPa(HONIETOBBIM OaKTePUITUITHBIN
OPYbB-3-5-"KPOHT"- 1 mur.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, CucremMa KOMITBIOTEPHOI
Bepctku MikTex, Kasperksy Endpoint Security, [Iporpammuoe obecrniedeHue
JUIsL peJakTupoBaHus xuMudeckux Qopmys Isis Draw, Cucrema mnoucka
TEKCTOBBIX 3auMMCTBOBaHUU «AnTuIUIarnar.BY3y», Ilporpamma mis OBM
«bank BompocoB 115t KOHTpouia 3HaHui», VSDESK, Yenyru cBs3u (noctym k
ceru untepuer), MOODLE, Jlnunblii kabunetr cryaenta/corpynnuka, KOII
(momen Ha sinaekce), Pyclapn, ViIPNet.

Poccuiickas
denepanus, 362025,
Peciyonmmka CeBepHast
OceTus — Ananus,
ropoa BranukaBkas,

yi. Barytuna, nom 44-
46, yueOHbIi Kopryc Ne

bubauorexka, B TOM 4YMcJe YHMTAJBHBIH 3aJ: CTOJBI M CTYIbs IS
00y4aroImuXxcst; KOMIBIOTEPHI B KOMITJIEKTE C MPOTPaMMHBIM 00€CIIeYeHUEM,
BBIXOJIOM B ceTh VIHTEpHET M JOCTYNOM B JJIEKTPOHHYIO WH(OpPMAIIHOHHO-
obpazoBatenbsHyto cpeny COI'Y.

[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cucrema KOMITbIOTEPHOI
Bepctku MikTex, Kasperksy Endpoint Security, IIporpaMmmHuoe obecrieuenne
ISl pelakTUpOBaHHs XuUMHUUeckux Qopmyn Isis Draw, Cucrema mowncka
TEKCTOBBIX 3anMMCTBOBaHUU «AHTHIUIarnat.BY3y, Ilporpamma mist OBM
«baHk BonpocoB A1 KOHTpoJs 3HaHui», VSDESK, Yenyru cBsizu (noctymn k
cetu untepHet), MOODLE, Jlnunblii kabuneTr ctyaeHTta/cotpyanuka, KOII
(momen Ha siHaekce), Pycl'apa, ViPNet.

7, aym. Ne 602
Poccuiickas
Oenepanust, 362025,
PecnyOnnka CeBepHast
Ocetus — Ananus, T.
BmagnkaBkas,

Lleperenn/BarytuHna, n.
16/19

Iomemennss Il XpaHeHHs] M NPOPHIAKTHYECKOTO 00CIyKMBAHHUA
yueOHOro 000py10BaHus

Ob6opynoBanue: crequaTu3upoBaHHas MeOellb, CTeIUTaXKU I XpaHEHHs
y4eOHOT0 000pY/I0BAHMUS;

HoytOyk Acer Aspire ¢ mnporpaMMHBIM OOecreueHHEM U BBIXOJIOM B
WHaTepHET M JOKaJbHYIO CETh, AOCTYNOM K HH(OPMAIMOHHBIM pecypcam,
9JIEKTPOHHON HMH(POPMALMOHHO-00pa30BaTENbHOM Cpeleé YHHUBEpPCUTETa, K
6a3aM JaHHBIX 1 HH(POPMALIMOHHO-CIIPABOYHBIM CUCTEMaM.

CrienanmbHble MHCTPYMEHTHI, TEXHUYECKAast JOKYMEHTAIUS U WHBEHTAPH IS
00CITy>)KUBaHHsI yUeOHOT0 000PYAOBaHMS.

Poccuiickas
Oenepanust, 362025,
Pecnnybnuka CeBepHas
Ocetns — Anaaus,
ropoa BrnanukaBkas,

yi. Baryruna, nom 44-
46, yueOHbIi Kopmyc Ne
7, ayn. Ne 607A
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