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[Iporpamma coctaBieHa B cOOTBETCTBUM ¢ DefepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
crangaptToM no Hampasienuto 04.03.01 Xumus (ypoBeHp OakanaBpHuara), YTBEP)KICHHBIM MPHKA30M
MunuctepctBa oOpazoBanus U Hayku Poccuiickoit @enepanuu ot 17 utons 2017 roma Ne671, yueOHbIM
IUIAaHOM MOAroTOBKM OakanaBpa no HampasiieHuto 04.03.01 Xumus, yTBEpKIEHHBIM YUEHBIM COBETOM
®I'BOY BO «COI'Y» (mpotokoin Ne 9 ot 27.04.2023 r.).

CocraBurens: K.X.H., gouedt A.T. Ilnuesa

Pabouas npoepamma oucyuniunvl npunama 6 cocmase 0CHO8HOU NPOPecCUOHANLHOU 00PA308aAMeNbHOU
npocpammul peutenuem yyeHo2o cogema (npomokoa Ne 9 om 27.04.2023 2.)



1. CTpykTypa, U 001151 TPYA0EMKOCTh JUCHUIIIHHBI.
OO0111ast TPYI0EMKOCTh AUCIUILIMHBI COCTaBIisgeT 13 3aueTHbIX enuuuil (468 yacos).

Ounas ¢dhopma 3aouHas ¢dopma
o0y4eHust o0y4eHust

Kypc 3

Cemectp 5,6

Jlexun 108

[pakTuyeckue (cemmuHapckue) 18

3aHATHS

JlabopaTopHble 3aHATHS 216

KonTpons 72

WToro aytuTOpHBIX 3aHITUH 342

CamocrosiTenbHas paboTta 54

Kypcosast pabora 5

dopMa KOHTPOJISL

9K3aMeH 5,6

3auer -

OO0I111ee KOIMYECTBO YacOB 468 2

eau ocBOeHM S AUCHTUNIIUHBI
B cootBerctBUUM ¢ ®DenmepalibHBIM TOCYIAPCTBEHHBIM O00pa30BaTEIbHBIM CTAaHIAAPTOM I10
HampaBiieHnto mnoAroToBku (cmeruanpHocTH) 04.03.01 Xwumus w ypoBHIO BBICHIEr0o 0Opa3oBaHUSA
6akanaBpuat (®I'OC 3++), yrBepskacHHOMY mprKkazoM Munoopuayku Poccun ot 17 mtomst 2017 roga Ne
671,

O®I'OC BO - OakamaBpuar 1o HampabieHuio moarotoBku 04.03.01 Xumus, yTBEpX)ICHHOM

npuka3zoM MunuctepcTBa oOpazoBanust U Hayku P® ot 17 urons 2017 1. Ne 671 (3apeructpupoBan

MunucrepctBoM toctuniua PO 2 aprycta 2017 r., peructpannonsbiii Ne47644), ¢ n3aMeHEeHUsIMU,

BHECCHHBIMH NMPHKa30M MUHUCTEPCTBA HAYKH M BhICIIero oOpasoBanus PD ot 8 despans 2021 r.

Ne83 (3apeructpupoBan MwuHHCTepcTBOM tocTuiimu P® 12 mapra 2021 1., perucTparMoHHBIN

Ne62739):

Ledb M3y4eHHs Kypca (QHU3MYECKOM XMMHH — JaTh CTYACHTY 3HaHHUS OCHOB XUMHUYECKOM
TEPMOJIMHAMHUKH, AJIEKTPOXUMHUHU, XUMHUUYECKON KHHETHKE U KaTanuza, (pa3oBbIX paBHOBECHH, KOTOpHIE
CIly’)KaT TOJATOTOBKE CTyAEHTa K Oyaymeid mnpodecCHOHANbHON IesTeNbHOCTH B OO0NACTAX: HAyYHO-
UCCIIEIOBATENIbCKOM, TEXHOJIOTUYECKOM U MeAarorn4ecKou.

3amaua kypca — (GOpMUPOBAHHME TBOPYECKH paOOTAIOMIMX CHEIHATUCTOB C Pa3BUTHIM

HAayYHBIM MBIIIJICHHEM, OO0JafalonmMXx HEoOXOMUMBIM 3alacoM 3HaHUKW B oOmactu  oOmed u

HEOPraHMYECKON XMMHH, CIIOCOOHBIX MCIIOIb30BaTh TEOPETUUECKHUE 3HAHUS MPHU PEIICHUU MPAKTHYECKUX

3a/1a4, MPOSIBJSIS MPU STOM CAMOCTOATEIbHOCTh, WHUIMATHBY, a TaKXKE B HEOOXOIUMBIX CIydasx —
YMEHHE Y4aCTBOBATh B IPUHATUHN KOJIJIEKTUBHBIX PELICHUI, BbIOMpasi Hanboyiee ONTUMaIbHbIE U3 HUX.

N3ydeHne naHHOW TUCHUIUIMHBI CIYKHUT MOJArOTOBKOM CTyAeHTa K Oynyineil mpodeccunoHalbHOM

NEeSTeNbHOCTH B 00JacTaX —  HAyYHO-UCCIENOBATENbCKOM W TMEJarormuyeckod  CcoriiacHO
npodeccroHabHBIM CTaHapTaM:
1. Ipodeccuonanbubiii crangaprt 01.001 "Ilegaror (megparoruveckasi 1esiTeJJbHOCTh B

chepe OIMIKOJBLHOr0, HAYAJIBHOIO O00IIEr0o, OCHOBHOIO O00IIEero, CcpeaHero ooOmero
o0pa3oBaHusi) (BOCIUTaTe/lb, YYUTeNb)'", yTBEPKIECHHBIM IpuKazoM MUHHCTEpCTBA TpyAa U
couuanbHoi 3anuThl Poccuiickoit @eneparun ot 18 oxts0pst 2013r. N 544H (3apeructpupoBaH
MunucrepctBoM toctunuu Poccuiickoit @enepamun 6 aexadbps 2013 r., perucrpaunoHHbii N
30550), ¢ U3MEHEHUSAMH, BHECEHHBIMH NpHKa3aMu MUHHCTEPCTBA TPYJa U COLUAIBHON 3alUThI
Poccuiickoit @eneparun ot 251exadps 2014 r. N 11151 (3apeructpupoBan MHHUCTEPCTBOM
toctuimu Poccmiickoit ®@enepauun 19 ¢espans 2015 r., perucrpaumonnsiidi N 36091) u ot 5



asrycra 2016 r. N 422u (3apeructpupoBad MunucrepctBoM roctuniuu Poccuiickoit @enepanuu 23

asrycra 2016 r., perucrpanuonssiii N 43326),

2. Ipodeccuonanbupiii crangapr 01.003 «Ilegaror a0NMOJHMTEJBLHOIO 00pa30BAHHA

AeTell M B3POCJbIX», YTBEPXKACHHBIM NPHUKa30M MUHUCTEPCTBA TpyJda M COLMAIBHOM 3allUTHI

Poccuiickoit ®enepanuu ot 8 centsiops 2015 r. Ne 613n (3apeructpupoBan MHHHCTEPCTBOM

toctuiuu Poccuiickoii @enepanmu 24 centsiops 2015 r., peructpannonnsiit Ne 38994);

3. IIpodeccuonanbHbIH CTaHAApT 26.006 «Cpnemmanmumer mo  paspadoTke

HAHOCTPYKTYPHPOBAHHBIX KOMIO3UIMOHHBIX MATEPHAIOB», YTBEPKICHHbIH IMPUKA30M

MunuctepcTBa Tpyna U couuanbHoi 3ammThl Poccuiickoit @enepanuu ot 8 centsops 2015 r. Ne

604n (3apeructpupoBan MunucrepcTtBoM toctuiinu Poccuiickoit @eneparuu 23 centsiops 2015 r.,

peructpanoHHblii Ne 38984).

4. 40.011 IMpogeccuonaabHbIi cTaHAAPT «CHENHATHCT MO0 HAYYHO-HUCCJIEA0BATEIbCKUM

U ONBITHO-KOHCTPYKTOPCKHMM pa3padoTkam», YTBEP)KJIEHHBIN MpukazoM MuHucTepcTBa Tpyaa

u comuanbHOM 3amuThl Poccuiickoit @enepaunu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan

MunucrepctBoM rocturun Poccuiickoit ®eneparun 21 mapra 2014 r., peructpaimoHHbI Ne

31692).

3ajaya IUCHUIUIMHBI — (OpPMHpPOBAaHME TBOPUECKH pabOTAIONIMX CHEIHAINCTOB C Pa3BUTHIM

Hay4YHBbIM MBIIIJIEHUEM, 00JIaAal0MUX HEOOXOAMMBIM 3allacoM 3HAHUN B o0JacTh (U3NYECKOW XUMUH,
CIOCOOHBIX HCIOJIb30BaTh TEOPETHUECKHUE 3HAHMS NPU PEIICHUU MPaKTUYECKHX 3a/ad, MPOSBISAS MpH
3TOM CaMOCTOSITeNIbHOCTh, MHHMIIMATUBY, a TakKk€ B HEOOXOJUMBIX CIy4asX — YMEHHME y4yacTBOBAaTh B
MPUHATHH KOJUIEKTUBHBIX PellIeHnH, BBIOUpast HanboJsee ONTUMAIIbHbBIE U3 HUX.

3. Mecto nucimminnbl B cTpykrype OITOII 6akanaBpuara

Jucrtunnuna «Pu3ndeckass XUMHEs» OTHOCUTCA K ydeOHbIM auciuiuimHaM OOs3aTenbHOW 4acTH
bioka 1 ocHoBHOM mpodeccnoHanbHON 00pa3oBaTenbHOl mporpammel (manee — OITOIT) HampaBieHwUs
MOJTOTOBKH «XUMHUsI», KBannpukaius (ctenens) — 6akanasp - b1.0.11.

N3yuenne auctumuimHbl «Puznueckas XUMUsS» 0a3upyeTcs Ha aKTyadu3aluk MEKIUCIUTUTMHAPHBIX
3HaHuil «llemarorukm», «llcuxomorum», «Okojgorum», «Pusukm», «Heopranndyeckon XuUMUNY,
«/1OTIOJIHUTENIbHBIE TJIaBbl XUMUM», «AHATUTHUYECKOU XUMHMN», «OpraHnyeckoil xumumn», «BBenaenue B
crenuagbHOCThY, «Matematukny, «HpopMaTtukm» W JOpyrux AUCIHHUIUIMH €CTECTBEHHO—HAYYHOTO,
001enpoheCCHOHATBHOTO U COITUATbHO—3KOHOMHUYECKOTO MPOhUIIs.

['maBHOM COCTaBISAOIMICH pean3alud  MEXIAUCIUIUIMHAPHBIX CBS3€H SBISACTCS aKkmyaiuzayus, B
pe3ynbTaTe KOTOPOH MPOUCXOIUT YCTAHOBJICHUE acCOMAIii (00beAMHEHHUE, CBSA3b) MEXKIY YCIOBHAMU U
TpeOOBAHUAMH MEKIUCIUTIMHAPHON 3a/1a4d U PaHEe U3yUYEHHBIM YUeOHBIM MaTEPHAIIOM.

TpeGoBaHMs K BXOIHBIM 3HAHHUAM OOYUaFOIINXCS:

Jlnst  OCBOGHMS  JaHHOW  JUCHUIUIMHBI ~ HEOOXOIMMO  BIIAJICHHUE  NpeABaAPUTEIbHbIMH
KOMIIETeHIUSIMH, TTPUOOPETCHHBIMU B PE3YJAbTAaTE OCBOCHUS MPEAIISCTBYIOIIUX TUCIHUILUINH y4eOHOTO
IJIaHa MOAroToBKHM OakanaBpa mo HampaBieHuto 04.03.01 Xumwus («Heopranuueckas xumus» - YK-1;
VK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; IIK-1; «Ananutuueckas xumus» - YK-1;
VK-2; VK-4; YVK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Marematuka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «MuadopmaTtuka» - YK-1, «duzuka» - YK-1; OIIK-3; OIIK-4, «Opranuueckas Xumusb» -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; I1IK-4; I1K-5; OIIK-6; OIIK-3; OIIK-5, «®u3nyeckas XuMHI»
- VK-1, YK-2, YK-4, OIIK-1, OIIK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6, ITK-5):

YK-1. CnocoGeH ocymecTBIsITh MOUCK, KPUTUUECKUI aHanu3 W CHUHTe3 WMH(OpMaluu, MPUMEHSTh
CUCTEMHBIN TOAXO/1 JUIsl peLIEHUs TOCTaBIEHHBIX 3a/1a4;

YK-2. CnocobeH ompenensTh Kpyr 3a7ad B paMKax MOCTaBIEHHOW ILI€JH M BBIOMPATh ONTUMAIbHbIE
CHOCOOBl MX pEIIeHUs, HCXOMs M3 JEHCTBYIOIIMX MPABOBBIX HOPM, HMEIOIIUXCS PECYpPCOB U
OTpaHUYCHUN;

YK-4. CnocobeH OCyIIecTBIATh JEIOBYI0O KOMMYHHKAIIMIO B yYCTHOM M MUChMEHHOW (opMax Ha
rocynapcTBeHHOM si3bike Poccuiickoit @eaeparuu 1 HHOCTpaHHOM(BIX) si3bIKe(ax);

YK-8. CniocobeH co3aaBarh U MOAJIEPKUBATH OE30TIACHBIE YCIOBUS KU3HEIEATEILHOCTH, B TOM UM CIIE
MIPY BOSHUKHOBEHHUH YPE3BBIUANHBIX CUTYyAIIH;



OIIK-1 CnocoGeH aHanM3UpOBaTh MU MHTEPIPETUPOBATH PE3YAbTATHI XUMUYECKUX HKCIIEPUMEHTOB,
HaOJI0IEHUI U U3MEPEHUH;

OIIK-2 CnocobeH TpPOBOAWTH C COONIOJCHHEM HOPM TEXHHUKH O€30MacHOCTH XHMHYECKUH
9KCIEPUMEHT, BKJIIOYAas CHUHTE3, aHAJIU3, M3YUYEHUE CTPYKTYpPbl U CBOWCTB BELIECTB U MaTEepHUalIOB,
HCCIIEIOBAHUE NIPOLIECCOB C UX YUaCTHUEM;

OIIK-3 CnocoOeH NMPUMEHSATh paCUETHO-TEOPETUUECKUE METOJIbI IJIsi M3y4EeHHUSI CBOWCTB BEIIECTB U
IIPOLIECCOB C UX YYaCTUEM C MCHOJIb30BAHUEM COBPEMEHHON BHIYMCIUTEIILHON TEXHUKH;

OIIK-4 CnocobGeH TuIaHUpOBaTh pPaOOTHI XWMHUYECKON HANpaBICHHOCTH, oOpabaTbiBaTh U
MHTEPIPETUPOBATH NOJYyYEHHbIE PE3YIbTAThI C HCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUN U MPAKTUYECKUX
HABBIKOB PEUICHUS MAaTEeMaTHYECKUX U PU3UIECKUX 33]a4;

OIIK-5 Cnoco0eH HUCMoNb30BaTh CYHIECTBYIOIIHE MPOTPaMMHBIE MPOIYKTHI U HWH(OPMALMOHHBIE
0a3pl JaHHBIX Ui pemIeHHs 3a/1a4 MPO(PEeCCHOHATBHON NEATENFHOCTH C Y4ETOM OCHOBHBIX TPeOOBaHMIA
MH(POPMAITMOHHOM 6€30MacHOCTH;

OIIK-6 CnocoOeH MpeacTaBisaTh Pe3ylbTaThl CBOEH pabOTHI B YCTHOHW M TMHCBMEHHOW (opme B
COOTBETCTBUU C HOPMaMHU U MPaBUIIaMU, IPUHATHIMU B IIPO(ECCHOHATBHOM COO0OIIIECTBE;

IIK-1 Cnocoben BbIOMpaTh M HCHOJIB30BAaTh TEXHUYECKHUE CPEJICTBA M METOJbI HCIBITAHUMA ISt
pEeILIeHHs UCCeA0BaTENbCKUX 331a4 XUMUYECKOW HANpaBICHHOCTH, TOCTABJIEHHBIX CHEIMAIINCTOM OoJiee
BBICOKOHM KBAIM(PUKALIUH

MK-2. CrocobeH ocCymecTBISITh KOHTPOJIh KadecTBa CHIPbS, KOMIIOHEHTOB U BBITyCKacMOM
MPOJIYKIIMA XUMHYECKOT'0 Ha3HAYEHUS, TPOBOIUTH MAcTIOPTU3AIMIO TOBAPHON MPOIYKIIUU

IIK-5 Cnoco0eH HCMOib30BaTh COBPEMEHHbBIE SKCIIEPUMEHTAIbHbIE METOAbl JAJS YCTAHOBJICHHUS
CTPYKTYpPBI U UCCIIEIOBAHUS PEAKIIMOHHOM CITIOCOOHOCTH BEIIECTB M0/ PYKOBOJICTBOM CIIelIManucTa 6osee
BBICOKOHW KBaTH(DUKAIIHH.

Jlj1s ocBO€HHUSI TaHHOW y4eOHON TUCIUIUTUHBI CTYJIEHT JT0JKEH
3HaTh:

- IOHATHUS U 3aKOHBI XMMHUH, U3y4aeMble B Kypcax HEOPraHMYECKOM, OpraHN4ecKol U XUMHH;

- KJacChl OPraHUYECKUX M HEOPraHMYECKUX COEAMHEHHH, METOJbl UX IOJY4YEHUS U 3aKOHOMEPHOCTHU B
W3MEHEHUH XUMUYECKHUX CBOMCTB BELIECTB.

YMern:

- I0JIb30BaThCcad 0a30i JaHHBIX MO TEPMOJMHAMUYECKMM, CTPYKTYPHBIM M (PU3MUYECKHM CBOICTBaM
BEILIECTB IIPY BBIOJHEHUH PACYETHBIX 3a/1a4;

- OLICHUBATh BO3MOXKHOCTb IIPOTEKAHUS XUMUYECKOH peaKkIUH.

Baanersn:

- METOAAaMHU MPOCTEHIINX XUMHUYECKUX PACUeTOB C MCIOJb30BAHUEM DPA3JIUYHBIX CIIOCOOOB BBIPAKEHMUS
KOHIIEHTpAllUU PacTBOPA, KOHCTAHT XMMUYECKOI'O PaBHOBECHUS U CKOPOCTH XUMUYECKON pPeakLny;

- OCHOBHBIMH CIIOCOOaMHU IIPOBEICHUS U ONMCAHUSI XUMUYECKOT0 3KCIIEPUMEHTA.

JlaHHas JAUCUMIUIMHA HMEET JIOTMYECKYI0 M COJepKaTelIbHO-METOAUYECKYI0 B3aUMOCBA3b C
NOCHEAYIOIUMHI  AUCHUIUIMHAMM M TPAKTUKM Y4eOHOro IUIaHa, Uil KOTOPBIX OCBOEGHHE JaHHOM
JMCLUIUIMHBI HEOOX0IMMO KaK IpeJIIIEeCTBYIOIIee, a UMEHHO:

CtpoeHue BeriecTBa

du3nuecKue METO bl UCCIIETOBaAHMS

Komnounnas xumus

BricokoMoIeKynsipHbIE COEANHEHUS

XuMHUECcKasi TEXHOJIOTHs

[IpakTka 1O MOJy4YeHHIO MPO(ecCHOHAIBHBIX YMEHUH W omblTa NpodhecCHOHATBLHON
neaTenbHOCTH (B T. 4. [lemarornyeckas mpakTuka).

JucuuruinHa (QU3MYECKOW XUMHUM JIOJDKHA IO3HAKOMUThH CTYIEHTAa C BHYTPEHHEH JOTHKON
XUMUYECKOM Hayku, (pakTuyeckuM MmarepuanoM Mo ¢usndeckoil xumuu. CTyAEHT JOJDKEH OCBOUTh
OCHOBHBIE 3aKOHOMEPHOCTH, OTIPE/IEIISIONIME CBOUCTBA CUCTEM, U HA 3TOW OCHOBE M3YUUTh (PAKTUYECKUN
MaTepuall M0 XMMHUYECKOW TepMOJMHAMUKE, JIEKTPOXUMHUHU, XUMUUYECKONH KuHeTuke. MIMeHHO mosTomy
Kypc (HU3MYECKOM XMMHH BKIIOYaeT OOIIMPHOE TEOPETHYECKOE BBEACHHE, B KOTOPOM B IIEPBOM
NpUOJIMKEHUH PAacCMaTPUBAIOTCS OCHOBHBIE COBPEMEHHBIE OOLIEXMMHUYECKUE BO33PEHUS, TEOPHH,
3aKOHBI.



4, TPCGOBaHI/Iﬂ K pe3yjbTarTaM 0CBOCHHUA TUCHUIIIMHBI (KOMI[eTeHIII/II/I oﬁyqammerom,

(¢hopMupyembie B pe3yJibTaTre ocBoeHus Aucuumimubl), 51.0.11

Juctunnuna «@u3nueckast XMMHs» OTHOCUTCA K 0a30Boi yactu biioka 1. lucuuminasl (MOILYH)
y4e0HOTO TUIaHa MOJArOTOBKU OakanaBpoB 1o HampaieHuio 04.03.01 Xumus, iMeeT WHICKC B yIeOHOM

mwraue b1.0.11.

YHnBepca.ﬂbele KOMIECTCHIUH BBINMNYCKHUKOB U HHIUKATOPbI UX NJOCTUKCHUA (YK)

Kareropus
(rpynna)
YHHUBeEPCATbHBIX
KOMITeTeH Ui

Ko u HaumeHOBaHMe
YHHBEPCAIbHOU
komnerenuuu (YK)

KO)I U HAMMECHOBAHUEC UHAUKATOPA TOCTHKCHUA
yHHBepcaﬂLHOﬁ KOMIICTCHIINA

CucreMHoe u
KPUTHYECKOE
MBIIIIJICHUC

YK-1. Criocobex
OCYLIECTBIISITh TIOHCK,
KPUTHUYECKUI aHAIU3 U CUHTE3
nHpopmarumy, MIPUMEHSTh
CUCTEMHBIM  moaxox i
pEIIECHNS TIOCTABJICHHBIX 33134

B-YK-1.1. Ananu3upyer 3ajady, BbCNssI € 0a30Bbie
COCTaBJISIOIINE;

B-YK-1.2. Onpenenser, HHTEpIPETUPYET U PAHKUAPYET
uHpOpMAaIHIo, TpeOyeMyIo JUIsl pelIeH s TOCTaBICHHON
3a/1a4d;

YK-1.3. OcymiecTnisieT MOKMCK WHGOPMALIUH IS
pelleHus] IOCTaBIeHHON 3a1a4H TI0 Pa3JIMYHBIM THUTIAM
3aMpOoCoB,;

YK-1.4. TIpu 06paboTke nHpOpMANIUK OTINUAET (PaKThI
OT MHEHH, MHTEPITPETAIHI, OIICHOK, (POPMHUPYET
COOCTBEHHBIC MHEHUS U CYKACHUS, apT'yMEHTUPYET CBOU
BBIBOJIbI ¥ TOUKY 3P€HHUS, B TOM YHCIIE C IPUMEHEHUEM
(hunococKoro MOHATUHHOIO ammapara.

YK-1.5. PaccmarpuBaet u mpepiaraeT BO3MOKHBIC
BapUaHTHI PELIEHUS [I0CTABICHHOH 3a1a41, OLCHUBAas UX
JIOCTOMHCTBA M HEIOCTaTKH

Pazpabotka n
peanuzanys
MPOCKTOB

YK-2. CrocobeH ompenensirhb

KpyT 3a;a4 B paMKax
MOCTaBJIEHHON eI u
BBIOMPATH OIITUMAJILHBIE

CIOCOOBI UX peUIeHus, UCXOs
U3 JEHCTBYIOIIMX TPAaBOBBIX
HOPM, HMEIOLIUXCS PECYpCcoB
1 OTpaHUYCHUI

YK-2.1. Onpenenser Kpyr 3a1a4 B paMKax [MOCTaBJICHHON
EITH, OTPE/IEIISIET CBA3U MEXKILy HUMH

YK-2.2. IIpemnaraer crocoObl pelieHus M0CTaBICHHBIX
3aJ1a4 ¥ OKUAEMbIE PE3YIIbTaThl; OI[CHUBACT
MPEITIOKEHHBIE CITOCOOBI C TOUKU 3PEHUSI COOTBETCTBUS
e MPOeKTa

YK-2.3. [Inanupyer peanu3aiuio 3a/1a4 B 30He CBOCH
OTBETCTBEHHOCTH C YUETOM MMEIOIIUXCS PECYPCOB U
OTrpaHUYCHUM, TEHCTBYIOIINX IPABOBBIX HOPM

YK-2.4 BrimonHseT 3372491 B 30HE CBOCH
OTBETCTBEHHOCTH B COOTBETCTBHUH C 3aINIAHUPOBAHHBIMU
pe3yJbTaTaMy ¥ TOYKaMH KOHTPOIIS, TIPU HEOOX OJJMMOCTH
KOPPEKTUPYET CIIOCOOBI PEeIIeHNUs 3a1a4

YK-2.5. IlpencraBisier pe3ynbTaThl MPOEKTa, MpeiaraeT
BO3MO)KHOCTH MX UCIIONB30BaHUSI U/HITH
COBEPIIICHCTBOBAHUS




YK-4.1. BoibupaeT cTuib 00IIEeHHS Ha PYCCKOM SI3BIKE B
3aBHCHUMOCTH OT LU U YCIOBHI MApTHEPCTBA;
aJIalTUPYeT Pedb, CTUIIb OOIICHHUS U A3bIK KECTOB K
CHUTYaIHsIM B3aUMOJICHCTBUS,
YK-4.2. Bener nenoByro MepenicKy Ha PYCCKOM SI3BIKE C
Y4ETOM OCOOCHHOCTEW CTUIIMCTUKHU O(UITHATBHBIX 1
HEO(HUIIMATBHBIX TTHCEM;
YK-4. Crniocoben b ’
YK-4.3. Bener nenoByo nepenucky Ha HHOCTPaHHOM
OCYIIECTBISTh JIETIOBYIO .
. SI3BIKE C y4ETOM OCOOEHHOCTEH CTHUIIMCTHKH
KOMMYHHKAIIUIO B YCTHOH H .
9 Oo(hUIHATBHBIX TUCEM U COLMOKYJIBTYPHBIX Pa3IHdInil
KommyHukanms nuchbMEHHOH — Qopmax  Ha .
YK-4.4.BoinonsseT 11 JUYHBIX Heleil epeBo
rOCYAapCTBEHHOM SI3BIKE
AN o(hUIIUATEHBIX U TPOPECCHOHATEHBIX TEKCTOB C
Pocculickoit  ®@epepauun U .
WHOCTPAHHOTO sI3bIKa Ha PYCCKHUH, C pyCCKOT0 SI3bIKa Ha
WHOCTPaHHOM(BIX) SI3bIKE(aX) N
WHOCTPaHHBIH;
YK-4.5. Ily0nudHOo BBICTYIIAET Ha PYCCKOM SI3BIKE,
CTPOUT CBOE BHICTYIIJICHUE C YIETOM ayJAUTOPHH U TeIH
oO01IeHus
YK-4.6. YcTHO nipeficTaBisieT pe3yabTaThl CBOCH
JIEATEIbHOCTH Ha HHOCTPAHHOM SI3bIKE, MOXKET
TIOJIJIEPKATh PAa3roBOp B XOJI€ UX 00CYKJICHHS
YK-6.1. Mcnionb3yer HHCTPYMEHTBI U METOIBI
yIIPaBJICHHS BPEMEHEM TPH BBIMOJIHEHUH KOHKPETHBIX
VK6, C . 3aJia4, MMPOEKTOB, TIPH JIOCTHXKEHUU TIOCTABIICHHBIX IIEIIEH;
-6. Co H BJISITH .
0COOCH  yNpaBit YK-6.2. Onpenernser IpuopruTeThl COOCTBEHHOM
Camoopranuzanus | CBOUM BpPEMEHEM,
JIeITeIbHOCTH, TMYHOCTHOT'O PA3BUTHUS U
U camopa3BuTHe (B | BBICTpaUBaTh u
npodecCHOHAILHOTO POCTa
TOM YHCIIE peaNH30BBIBATE  TPACKTOPHUIO
YK-6.3. OuenuBaer TpeOOBaHUS PhIHKA TPYAa U
30poBBecOepe- CaMOpa3BUTUSI HA  OCHOBE e
) NpUHIMTOR  0GpasoBamms w | MPCAVIOKEHNS 00pa3sOBATENBHBIX YCIYT s
TeqeHHe BCell 3N BBICTPaNBaHUsI TPACKTOPUU COOCTBEHHOTO
podecCHOHANEHOTO POCTa
YK-6.4. Ctpout npodecCuoHaIbHYIO Kapbepy U
OIpEJIeTISIET CTPATETHIO MPOPECCHOHAIBHOTO PA3BUTHS
8 C 5 YK-8.1. Ananuzupyer GpakTopbl BPeTHOTO BIUSHHS
YK-8. CrocobeH €O31aBaTh | 5qevenron cpensl OONTaHUS (TEXHUIECKUX CPEICTB,
u HOACPIKUBATD B | TeXHOJIOrMYEeCcKHUX MPOLIECCOB, MATEPHAIIOB, 3IAHUN U
HOBCCJTHEBHOM KHU3HU WU B | coopyxeHUH, MPUPOAHBIX U COITUAIBHBIX SIBICHUH)
poeCCHOHAITBHOU VK-8.2. UneHTHUIMPYET OMacHBIE U BPEAHBIE (PaKTOPBI
JEATEIbHOCTH Oe30MacHBIC | B paMKaX OCYIIECTBISEMON JAEATENbHOCTH
. YCIIOBUS B-YK-8.3. BrisaBiser mpo0iieMbl, CBA3aHHBIE C
€30MacHOCTh
THeTCTO, KU3HEIEATENLHOCTH U1t | HApYIICHHUSIMH TEXHUKU OE30I1aCHOCTH Ha pabodyeM
- COXpaHeHHs pUpOHOii | MECTE; NPEATAracT MEPONPHATHSX IO NPEAOTBPAILCHUIO
cpeiL, obecreuerys | APE3BBIYAHHEBIX CHTYaIHH
CTONIIBOIO J— YK-8.4. PazpsicHseT paBuia MOBEACHHUS IPU
y 6 P BO3HHKHOBCHUU YPE3BbIUANHBIX CHUTYaIUH MPUPOIHOTO U
o01IecTBa, B TOM 4YUCIE TIPU
m ’ PH | rexnorennoro MPOUCXOXKICHUS; OKa3bIBACT TIEPBYIO
yrpose Hv BO3HHKHOB€}EHH MIOMOIIIb, OITUCBHIBAET CIIOCOOBI YYACTHS B
IPE3BLIYANHBIX CUTYAUHH U | poccTaHOBHUTEILHBIX MEPOIPHATHSX
BOCHHBIX KOH(PIUKTOB.

OomenpogeccnoHaJIbHbIC KOMIIETEHIMH BBINNYCKHMKOB H HHAMKATOPSBI UX goctHxenus (OIIK)

Kareropus (rpynmna)
o0me

Koa 1 HauMeHOBaHHe
o01me

Koa u HauMeHOBaHMe HHANKATOPA AOCTUKEHHS
odmenpodeccnoHATBHON KOMIIETEHIIUT

NnpodecCHOHATBHBIX | MPo¢ecCHOHAIBHOMH

KOMIIeTeH M il KOMIIeTeH LI

Obe OIIK-1. Criocoben OIIK-1.1. CucremaTH3upyer U aHAJTU3UPYET PE3YNbTaThI
aHaJTU3UPOBATH U XUMHUYECKUX SKCIIEPUMEHTOB, HAOMIOEHNH, N3MEpEHHUH,

npodeccuoHaNbHbIE .

HABLIKIL HHTEPIPETUPOBATH a TaK)Ke Pe3yJIbTaThl pacueToB CBOWCTB BELIECTB

PE3YIbTATHI XUMHUYCCKUX

MaTcpruajioB




3KCIIEPUMEHTOB,
HaOJIFOJICHUI U U3MEPEHUHN

OIIK-1.2. [Ipeanaraer HHTEPNIPETALNIO PE3YIbTATOB
COOCTBEHHBIX HKCIIEPUMEHTOB M PacyeTHO-
TEOPETUUECKUX Pa0OT C UCTIONB30BAHUEM TEOPETHUECKUX
OCHOB TPaJULIMOHHBIX U HOBBIX Pa3EiOB XUMHU
OIIK-1.3. ®opmynupyeT 3aKII0UEHNS U BHIBOJBI IO
pe3yapTaTaM aHajau3a JUTepaTypHBIX JaHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX 1 PacueTHO-
TEOPETHYECKUX Pa0OT XMMHYECKOH HAPaBICHHOCTH

OIIK-2. Criocoben
IPOBOJIUTH C COOIOACHUEM
HOpPM TCXHUKHU
0e30MacHOCTH XUMHYECKUN
IKCIIEPUMEHT, BKIIIOUAs
CHHTE3, aHAJIN3, U3yUYCHHE
CTPYKTYpBI U CBOMCTB
BEIIECTB U MAaTEPUAJIOB,
UccIieIOBaHUE MPOIECCOB C
UX y4aCTUEM

OIIK-2.1. Paboraer ¢ XUMHYECKMMU BEIIECTBAMHU C
COOJIFOICHUEM HOPM TEXHUKU 0€3011aCHOCTH

OIIK-2.2. [TpoBOAMT CHHTE3 BEIIECTB M MAaTEPHUAIOB
Pa3HOI PUPOJIBI C UCTIONB30BAHUEM UMEIOLITHXCS
METOIUK

OIIK-2.3. [IpoBoaUT CTaHIapTHBIC ONIEPAIIAHN IS
OIIPENEIICHUS XUMHUECKOr0 U (Da30BOr0 COCTaBa BEIIECTB
1 MaTEpPHaJIOB Ha UX OCHOBE

OIIK-2.4. [TpoBOAUT UCCIIEIOBAaHUS CBONCTB BEIIECTB U
MaTEPHUAJIOB C MCIIOJIb30BAHUEM CEPUNHOTO HAYYHOTO
o0opyaoBaHus

OIIK-3. Criocoben
MIPUMEHSATH PacUYeTHO-
TEOPETUUECKUE METOIBI
JUISL N3yYEHUS CBOMCTB
BEIIECTB U MPOIIECCOB C UX
y9acTHEM C
HCITOJIb30BaHUEM
COBpPEMEHHOMU
BBIYHCIUTEIIFHON TEXHUKH

OIIK-3.1. [IpuMeHsieT TeOpETUIECKUE U
MOJTYIMITUPUYECKUE MOJICNN TIPU PElIeHUH 3aj1a4
XUMHYECKON HAPaBIEHHOCTH

OIIK-3.2. Ucnonb3yer CTaHIapTHOE IIPOrpaMMHOE
obecrieueHue Mpyu PElIeHUH 3a7]a4 XUMAYECKON
HaIpPaBJICHHOCTH

Pusuko-
MaTeMaTH4yecKas u
KOMITBIOTEpHasI
IPaMOTHOCTb IIPU
peleHny 3aaa4y
npodheccroHaTbHON
JeATebHOCTH

OIIK-4. Criocoben
IJIAHAPOBATH PaOOTHI
XUMUYECKOU
HaIpaBJIEHHOCTH,
00pabaTeIBaTh U
HWHTEPIPETUPOBATH
TTOJTyYeHHBIE Pe3YIIbTATHI C
HCIIOITb30BaHUEM
TEOPETUYECKUX 3HAHUH U
MIPaKTUIECKUX HABBHIKOB
pelIeHusT MaTeMaTHYeCKUX
1 (hU3HYECKUX 3a]1ad.

OIIK-4.1. Vcionp3yer Oa30BbIC 3HAHUS B 00JIaCTH
MaTEMaTHKH U (QU3UKH TPH IIAHUPOBAHUU Pa0OT
XUMHUYECKOW HaIPaBIEHHOCTH

OIIK-4.2. O6GpabaTbiBaeT JaHHBIC C UCIIOIb30BAaHUEM
CTaHJAPTHBIX CIIOCOOOB amPOKCUMAITUHN YHUCICHHBIX
XapaKTePUCTUK

OIIK-4.3. UnTepnperupyer pe3yabTaThl XUMHYECKHX
HaONIOACHUNA C UCITOJIb30BAHNEM (PU3HUECKUX 3aKOHOB U
NpeAcTaBIeHUN

OIIK-5. Criocoben
[IOHUMATh PUHLIMIIBI
paboTBI COBpPEMEHHBIX
MH()OPMAITMOHHBIX
TEXHOJIOTUI 1
HCIOJIB30BaTh UX AJIS
penieHns 3agad
npodeccuoHaTbHON
JeATEIbHOCTH.

OIIK-5.1. Ucnons3yer coBpemenHbie | T-TexHOIOTHH TPU
cbope, aHanmm3e, 00pabOTKE U MPEACTABICHUH
nH(OPMAITUH XUMHYECKOTO MTPOhUIL

OIIK-5.2. Cobmomaer HOpMBI HH()OPMAITHOHHOM
Oe3omacHOCTH B TpOoecCHOHATBFHON AEATEThbHOCTH




OIIK-6 Criocoben OIIK-6.1. [Ipeacrasnser pe3ynbTaTsl pabOTHI B BUAEC
MPEACTABIATH Pe3yIbTaThl | OTYETA IO CTAaHAAPTHON (OpMe Ha PYCCKOM SI3BIKE

CBOEH paboThI B yCTHOH 1 OIIK-6-2. [Ipeacrasnser nHPOPMALUIO XUMHYECKOTO
MMUCbMEHHOH (opMe B COJICpXKAHUS C yUETOM TpeOoBaHUi OHOIHOrpaduIecKoi

IIpencraBienue
COOTBETCTBUU C HOPMAMH U | KYJIBTYPbI
PE3yJIBTATOB
npodeccHonaTbHOi npaBuiamu, npuHsaTeiMa B | OITK-6.3. [Ipencrasisier pe3yapTaTsl padOTHl B BUE
ILSHTCHI)HOCTI/I npo¢ecCHOHATBHOM TE3UCOB JIOKJIA/Ia HA PYCCKOM U aHIVIMHCKOM SI3BIKE B
coo01I1IeCTBE. COOTBETCTBUM C HOPMAMMU M NIPaBUIIAMH, IPUHATHIMU B

XUMHYECKOM C000IIecCTBE
OIIK-6.4. 'oToBUT MpE3eHTALINIO 110 TeME PAOOTHI 1
NPE/ICTABIISICT €€ Ha PYCCKOM M aHTJIMHCKOM SI3BIKaX

B pesynbpraTe uzyueHus yueOHol aAucuUILIMHb «DuU3ndeckast XUMUs CTYAEHThI JOJDKHBI:
B kareropuu "YHuBepcajibHble KOMIIETEHIIUH BbINYCKHUKOB"'
YK-1
3HaTh: METOAbl KPUTHMYECKOTO aHAJIW3a M OLIEHKM COBPEMEHHBIX HAyYHBIX JOCTH)KEHUN; METOJbI
KPUTHYECKOTO aHAJIM3a; OCHOBHBIE IPUHIIUIIBI KPUTUYECKOTO aHAIH3a.
YMeTh: noiaydyarh HOBbIE 3HAHHS Ha OCHOBE aHalIM3a, CUHTE3a M Jp.; cOOMpaTh JaHHBIE MO CIIOKHBIM
Hay4HBIM TpoOIeMaM, OTHOCSIIUMCS K TIPO()EeCCHOHATEHOM 00J1aCTH; OCYIIECTBISITh MMOMCK MH(GOPMAITHHI
U PEIICHU Ha OCHOBE JEHCTBUM, SKCIIEPUMEHTA U OIIbITA.
Baagers: uccnenoBaHueM mpoOieMbl NMPOPECCHOHANBHON AESITENbHOCTH C MPUMEHEHHEM aHalu3a;
CHUHTE3a U JpPYrUX METOJIOB HHTEJUIEKTYalbHON JIE€STENbHOCTH; BBISBICHHEM HAay4dyHBIX MNpoOieM U
HCIOJIb30BAHMEM aJIEKBAaTHBIX METOJIOB JJISl UX PELICHHs; IEMOHCTPUPOBAHUEM OLICHOUHBIX CYXJCHHUH B
pelIeHny TpoOIeMHBIX TPO(ECCHOHATIBHBIX CUTYAIIHH.

YK-2

3HaTh: METObI MPEICTABIICHUS U OMMCAHUS PE3YJIbTAaTOB MPOEKTHOM JNEesTeNbHOCTH; METOIbl, KPUTEPUHU
U TapaMeTpbl OIEHKH pe3yJIbTaTOB BBHINOJHEHHS MPOEKTa; MPUHLHUIBI, METOAbl M TpeboBaHUS,
MperbsABIsieMble K IPOEKTHOM padoTe.

YMeTb: 00OCHOBBIBATH MPAKTHUYECKYI0O MU TEOPETUYECKYI0 3HAYMMOCTb TIIOJYYEHHBIX pPe3yJbTaToB;
MIPOBEPATh W aHAJIM3UPOBATH IPOEKTHYIO JOKYMEHTAIMIO; MPOTHO3UPOBATH PAa3BUTHE IPOLECCOB B
MIPOEKTHOM MpodeccHoHanbHON 001acTH; BEIABUTaTh MHHOBAIIMOHHBIE WU U HECTaHAaPTHBIE MOIXOAbI K
UX peanu3alil B LEIIX pealu3alud [POEKTa; aHAIU3UpPOBaThb MPOEKTHYIO JIOKYMEHTAIIHIO;
paccuuThIBaTh KAUECTBEHHBIE U KOJIMYECTBEHHBIE PE3YNbTaThl, CPOKH BBIIOJIHEHUS IPOEKTHOM pabOTHI.
Baagers: ynpaBieHueM MmpoekTaMu B 00JacTH, COOTBETCTBYIOLIEH MPO(eCcCHOHAIbHOM IesITeNbHOCTH;
pacnpezeneHueM 3aJaHuil U MOOYKJIEHHEM JAPYruxX K JOCTHIKEHUIO IIeNied; yInpaBlieHHeM pa3paboTKon
TEXHUYECKOTO 3aJaHusl MPOEKTa, YIpaBIEHUEM peanu3aluu MpoQUIbHOW MPOEKTHOW pPabOTHI;
yIpaBJeHHEM TMpolecca OOCYXKIEHUs W JOpabOTKM MPOEKTa; y4acTHEeM B pa3pabOTKe TEXHHYECKOTO
3aJlaHus IPOEKTA, pa3pabOTKOM MporpaMMbl peain3alui IpoeKTa B IpoeCcCHOHATBLHOM.

YK-4

3HaTh: KOMIIBIOTEPHbIE TEXHOJOTMH W HHPOPMALMOHHYIO HHOPACTPYKTYpy B OpraHU3aluy;
KOMMYHHUKAIlMM B NPO(ecCHOHAIBHOM 3THKE; (AaKTOphl YIydlleHHs KOMMYHMKAllUM B OpraHU3aIluH,
KOMMYHHUKAIIMOHHBIE ~ TEXHOJOTMH B  NPO(GECCHOHATBPHOM  B3aUMOJICHCTBUHU;  XapaKTEPUCTUKU
KOMMYHHUKAIIMOHHBIX TIOTOKOB; 3HAY€HHE KOMMYHHUKAIMM B HNPOPEecCHOHATBLHOM B3aUMOJICHCTBUU;
METOJBbl  UCCIIEJOBAHMSI KOMMYHUKAaTMBHOIO IIOTEHIMAlda JIMYHOCTH; COBPEMEHHBIE CPEICTBA
MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

YMerThb: co3aBaTh Ha PYCCKOM M MHOCTPAHHOM SI3bIKE MHCbMEHHBIE TEKCTHl HAYYHOTO M O(PHIMAIBHO-
JIETIOBOTO CTHJIEH peyH Mo Mpo(ecCHOHAIBHBIM BOIIPOCAM; UCCIIEA0BATh MPOX0XKAeHHEe WH(POpMALUU 110
YIPaBJIEHYECKUM KOMMYHHUKALIUSAM; OIpeNeNaTh BHYTPEHHHME KOMMYHHKAIlMM B OpraHU3allHu;
MIPOU3BO/IUTh PEIAKTOPCKYI0 M KOPPEKTOPCKYIO MpPaBKy TEKCTOB HAyYHOTO M O(HUIMAIBHO-IEI0BOTO



CTHJIC peYd Ha PYCCKOM M HWHOCTPAHHOM S3bIKE; BJIAJCTh MPUHUUIAMH (OPMHUPOBAHUS CHCTEMBI
KOMMYHHUKAIUH; aHAJIU3UPOBATh CUCTEMY KOMMYHUKALIMOHHBIX CBS3€i B OpraHU3allUH.

Baanerb: oCylIeCTBICHHEM YCTHBIMHM M IMCbMEHHBIMU KOMMYHHUKALIMSIMU, B TOM YUCJIE HA MHOCTPAaHHOM
A3bIKE; TPEJACTABICHUEM IUIAHOB W pE3yIbTaTOB COOCTBEHHOW M KOMAaHAHOM JESATENbHOCTUH C
MCTOJb30BAHUEM KOMMYHHUKATHBHBIX TEXHOJOTHI; BJaJeeT TEXHOJOrHed mnoctpoeHus 3(PQeKTuBHOIM
KOMMYHHUKAIlMM B OpPraHM3aluH; Tepefadel mpodeccHnoHaabHOH WHpopManuu B WHPOPMALUOHHO-
TEJIEKOMMYHUKALIMOHHBIX  CETAX; MCIOJb30BAHUEM  COBPEMEHHBIX  CPEACTB  HMH(OPMALMOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJIOTH.

YK-6

3HaTh: OCOOCHHOCTH TPHUHATHS W peajH3allMd OPraHU3alMOHHBIX, B TOM YHCIE YIPaBICHUECKUX
pELIeHN; TEeOPETUKO-METOJ0JOTUYECKHE OCHOBBI CAMOpPA3BUTHUS, cCamMOpealli3allly, HCHOJIb30BaHUs
TBOPUYECKOT0 MOTEHIIMaNa COOCTBEHHON 1€ TENbHOCTH;

OCHOBHBIE Hay4HbIE IIKOJIbI MCUXOJOTMM WM YIPaBJICHUS; JI€ATEIbHOCTHBIM MOJXOJ] B MCCIEIOBAaHUU
JMYHOCTHOTO Pa3BUTHSI; TEXHOJIOTUIO M METOJIMKY CAaMOOLIEHKH; TEOPETUYECKHE OCHOBBI aKMEOJIOTHUH,
YPOBHHU aHaJIN3a MCUXUYECKUX SIBICHUH.

YMeTh: onpenensTb IpUOPUTETHI TPOHECCUOHATIBHON AEATEILHOCTU U CIIOCOOBI €€ COBEPILIEHCTBOBAHUS
Ha OCHOBE CaMOOIIEHKH; pa3palaThiBaTh, KOHTPOJHMPOBATH, OLIEHWBATh M HCCIENOBaTh KOMIIOHEHTHI
npodeccHoHaNbHON  AESTEeNbHOCTH; IUIAHUPOBaTh CaMOCTOSITENIBHYIO JESTeNbHOCTh B PEIICHUU
npodeccroHalbHBIX 3aj1ay.

Bnagers: HaBeikamu  ompeneneHus — 3(G(EKTUBHOTO  HampaBlieHUs  JeHWcTBUH B oOmactu
npoheCCHOHANBHOU JIEATETLHOCTH; MPUHATHEM PEIICHW Ha YPOBHE COOCTBEHHOW MpOodecCHOHAILHON
NesITeIbHOCTH; HaBbIKaMU TJIAaHUPOBaHMS COOCTBEHHOM NMPOQecCHOHAIBHOM e TeNbHOCTH.

YK-8
3HaTh: (akTopsl BpPEAHOTO BIUSHHUS DJIEMEHTOB cpeAbl OOWUTaHUS (TEXHUYECKUX CpEJICTB,
TEXHOJIOTHYECKHX IIPOLIECCOB, MaTEpHUaiOB, 3JaHUNH U COOPYKEHUH, NPUPOIHBIX M COIHAIBHBIX
SIBJICHUH ); HOpMaTHUBHBIC TPEOOBAHMS TEXHUKH 0€30TaCHOCTH.
YMeTh: uIeHTUPUIMPOBATH ONACHbIE U BpEIHbIE (PaKTOpPhl B paMKaX OCYIIECTBISEMON NEATEIbHOCTH;
BBISIBIISITH IIPOOJIEMBI, CBS3aHHBIE C HAPYIICHUSIMHU TEXHUKU 0€30MaCHOCTH Ha paboueM MecTe; Mpeaaaraet
MEPOTNPUATUSAX IO MNPEAOTBPAIICHUIO YPE3BbIYAWHBIX CHUTYallMil; pEalu30BbIBATbH HOPMBI TEXHUKHU
0€301acHOCTH.
Baagers: mpaBuiamMu MOBENEHUS NPU BO3HUKHOBEHHHM YPE3BBIYAMHBIX CHTyallMd OPUPOJHOTO U
TEXHOTEHHOTO IPOUCXOXKICHUS; OKa3bIBa€T IEpPBYIO IOMOIIb, OIMCHIBAET CHOCOOBI YydacTus B
BOCCTaHOBUTEJILHBIX MEPOTIPHUATHUAK; METOJaMU O€30TIaCHON pabOThl B XUMUYECKOH J1ab0paTOpuu.

B kareropuu " OémenpogeccuoHalibHble KOMIETEHIIHH BHINTYCKHUKOB "'
OIIK-1
3HAaTBh: OCHOBHBIEC MPUHIIUIIBI, 3AKOHBI, TTOJIOKEHUS, METOJIOJIOTHIO  W3YYaeMbIX  XUMHYECKUX
JTUCIUIUINH, IOHUMAET OCHOBBI (PU3UYECKUX 1 (PUBHKO-XUMHYECKUX METO/IOB HCCJIEOBAHHS.
YMeTh: cCcHUCTEMAaTH3UpPOBaTh M  AHAIU3UPOBATh PE3ylbTAaThl XMUMHUUYECKHUX OJKCIIEPUMEHTOB,
HaOJIIOAEHUM, U3MEPEHU, a TaK)Ke Pe3yIbTaThl PACUETOB CBOMCTB BEIIECTB U MaTEpPHAIIOB;
WHTEPIPETUPOBATh PE3yJbTaThl COOCTBEHHBIX AKCIEPHMEHTOB M PACUETHO-TEOPETHYECKUX padboT C
HCTIOJIb30BAaHUEM TEOPETUYECKUX OCHOB TPAIUIIMOHHBIX U HOBBIX Pa3/IeIOB XUMUH.
Baagers: HaBbIKAMU COCTABJICHUS 3aKJIFOYEHUM W BBIBOJOB MO pe3yJibTaTaM aHallN3a JUTEPaTyPHBIX
JIAHHBIX, COOCTBEHHBIX OKCIEPUMEHTAIBHBIX M PACYeTHO-TEOPETUUECKUX pPaldOT XUMHYECKOU
HaMpaBJIEHHOCTH.

OIIK-2
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3HaTh: MpaBUIIa TEXHUKU O€30MaCHOCTH NpU paboTe B XUMHUECKOH J1ab0paTOPUH; METObI MOJTyICHUS
HCCIICAOBAHUA XUMHUUYCCKHUX BCIICCTB U peaKqu/i; OCHOBHBIC HpI/IHI_[I/IHBI " IIoaxoabl K BbI60py METOI0B
aHaJln3a; OCHOBHBIC (1)I/I3I/I‘I€CKI/IG U XUMHUUYCCKHC CBOfICTBa BCIICCTB U MaTepI/IaJIOB, I/ICHOJIB3yeMLIX B
71a00paTOPHBIX M TEXHOJOTMYECKHX YCIOBHUSAX, HA OCHOBAaHUHM KOTOPBIX (DOPMYIHpYIOTCS IpaBHia H
HOpPMBI TEXHUKH O€30IIaCHOCTH; TMpaBWJIa TEXHUK OE30MAaCHOCTH B XMMHYECKOWH nabopaTtopuu M Ha
MIPOU3BO/ICTBE.

YMeTh: NPUMEHATh 3HAHUS HOPM M MPAaBHJ TEXHUKH OE30MACHOCTH B JIA0OPATOPHBIX YCIIOBUSX;
HJIaHI/IpOBaTI) nu HpOBOI[I/ITB 3KCH€pI/IM€HTa.HI>HI>Ie HcCCJICA0BaHHud, HCIIOJNIB30BAaThb XHMMHUUYCCKUC
CBOfICTBa OCHOBHBIX KJIACCOB HeopraHqucxmx nu OpFaHI/I‘ICCKI/IX BCHICCTB U pa3HI/I'-IHI>Ie MECTOAbI
HOJIy‘IeHI/IH N HCCIICOOBAHHUS XHWMHNYCCKHUX BCHICCTB U peammﬁ, HpOFHOSI/IpOBaTB U OILCHHUBATH
pe3yabTaThl dKCIEpUMEHTa; (GOpMYJIUPOBATH MpaBUIa OE30MACHOTO OOpAaIleHUs C XUMHUUYECKUMH
BCIICCTBAMHU U MaTCpI/IaJ'IaMI/I C y‘ICTOM nux (1)I/I3I/I‘-IGCKI/IX U XUMHNYCCKHUX CBOI?ICTB.

BJIaIleTb: HaBbIKAMHU OKa3aHUA HCpBOfI oMo, HaBbIKaMHU XHUMHWYCCKOI'O SKCHepI/IMeHTa B O6J'IaCTI/I
HeOpFaHPI‘ICCKI/II;'I nu OpFaHI/I‘IGCKOﬁ XUMUU, (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IX METOAOB aHaJIn3a, HaBbIKaMHU
MPaKTUUECKON padOThl Ha COBPEMEHHOM ammaparype Npu MPOBEIEHUU SKCIIEPUMEHTOB, HOpMaMH
TEXHUKHU O€30MaCHOCTH.

OIIK-3

3HaTh: TEOpEeTHYECKHE U TOIYIMIIMPUYECKHE MOJEIM M MX NPUMEHEHHE MpPHU pEelIeHHUU 3ajay
XAMHWUYECKOW HaPaBJIEHHOCTH.

¥YMeTb: UCIOIB30BaTh CTaHAAPTHOE MPOrpaMMHOE OOeclieueHrue NpHu PelIeHuH 3a7ad XUMHYECKON
HanpaBJIE€HHOCTH, IPU MOATOTOBKE HAYYHBIX MyOIUKAIMN U TIOKJIaJ0B.

Baagerb: HaBblkamMu pa3paOOTKU  CIEHUAIM3UPOBAHHBIX IpOrpaMM [Jis pelIeHus 3aaad
npodeCCUOHATBLHOU ChEPhI ASATEITHHOCTH.

OIIK-4

3HaThb: 6a30BbIC 3HAHUS B 00JIACTH MaTEeMATHKU U (PU3UKHU TIPH INIAHUPOBAHUHU PAOOT XUMHIECKOU
HaTPaBJICHHOCTH.

YMmeTb: 00pabaThIBaTh JaHHBIC C HCIIOJIH30BAaHHEM CTaHIAPTHBIX CIIOCOOOB alMIPOKCHUMAIINU YUCICHHBIX
XapaKTCPUCTHK.

Bnaners: MeTogamMM HMHTEpPIPETAlMM PE3YIbTATOB XUMHUYECKUX HAOJIOJACHUH C HCIOJIb30BAaHHEM
(U3NYECKUX 3aKOHOB M MTPECTABICHHN.

OIIK-5

3HATB. OCHOBHBIE TEXHHUYECKHE CpEICTBA KOMIIBIOTEPHBIX CHCTEM; OCHOBBI HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI; OCHOBHBIE TEHACHILIUU PAa3BUTHS COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUH M OCHOBBI MH(OPMALIMOHHOW 0E30MacCHOCTH; MIPABOBOE PETYIUPOBAaHUE B MH(DOPMAIIMOHHON
cpene.

YMeTb: HCNOIB30BaTh COBPEMEHHBbIE KOMIBIOTEPHBIE TEXHOJIOTUU (TEXHOJOTUU OOpabOTKH JAaHHBIX,
TEKCTOBOMH, rpadMuecKoil, YuCI0BONW HHPOPMALINH, CETEBbIE U MYJIbTUMENA TEXHOJIOTUH).

Baaners: HaBbIKaMU pabOTHI ¢ KOMITBIOTEPOM KaK CPEJICTBOM YIPABICHHs HH(OPMAIHEH.

OIIK-6

3HaTh: OCHOBHbIE TpeOOBaHUS K IPEJICTABICHUIO PE3YJIbTAaTOB pPabOT B MpodeccuoHaIbHOM cdepe
NeATeNbHOCTH; CTPYKTYpY HAy4YHOTO JOKjaja (Ha3BaHHWE, 00OOCHOBAHHE AaKTYaJlbHOCTU DPAOOTHI, II€Nb
paboThI, 3a/1a4u, COCTOSHIE BOIPOCA, OCHOBHBIE PE3YJIbTAThl M BBHIBOJIBI).

YMerb: HCNONB30BaTh CHELMANIM3MPOBAHHOE MPOTpaMMHOE oOOecreueHue TMpH  IMpeiCTaBIeHUH
pe3yabTaToOB paboThl MPO(PECCHOHATBHOMY COOOIIECTBY; O(POPMUTH OTYET MU HAYYHYIO MYOIUKALIUIO C
UCIOJIb30BAHNEM HOBBIX HH()OPMAIIMOHHBIX TEXHOJIOTHA.

Baagern: nprueMaMi HU3JI0OKCHUSA HAYIYHOI'O TCKCTA.
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[Tpu ocBOCHUM TAaHHOM JUCIHUILTAHBI 00YJAIOLTUICS CMOXKET MPOJIEMOHCTPUPOBATH (YaCTUIHO)
cienytomue obo0mennsie Tpyaosbie GyHkiu (OTD) u Tpynossie pynkuu (TD):

Kon u HanmeHOBanue Oo600mennas Tpynosas pynknusa (OTD) TpynoBas pynkums (TD)
npo¢ecCHOHAIBLHOIO
cTanjgapra
Obaacth npodeccnoHabHOI neaTeabHocTH: 01 O0pa3oBanue U HayKa

Tun 3axa4 npodeccnoHaIbLHOI 1eATeTbHOCTH: MeIarornyecKui
01.001 ITemaror Kon | HanmenoBanne OTO YpoBeHb HaumenoBauue TD Kon
(memaroruyeckas KBaJIn(hrKa
JeSITEILHOCTh B cdepe 1007041
JIOIIKOJILHOTO, A Ilegarornueckas 6 OO1enenarornyeckas A/01.6
HAYaJILHOI'O O0IIIEro, NI TENBHOCTD 110 ¢yskuus. O0yueHue
OCHOBHOT'O 00IIIETO, MPOCKTUPOBAHHIO U
CpeIHero ooIero peanu3anuu
o0pazoBaHuUs 00pazoBaTenbHOrO BocmurarensHas A/02.6
(BocmiMTATEND, YUUTEND). npoiiecca B JIESITeIbHOCTh
HaumenoBanue Buja 00pazoBaTeNbHBIX
npodeccHoHANTBHON OpraHM3aIHsIX
JEATENLHOCTH: JTOIIKOJILHOTO, PasBuBaromas A/03.6
JomkonsHoe Ha4aJIbHOrO 00IIero, JIESITebHOCTh
obpa3oBaHue OCHOBHOTI'O OOIIIEro,
HauvanbHoe obmiee Cpe/Hero ooIero
obpazoBaHue o0pazoBaHus
OcHOBHOE 00111EE B Ilenarormueckas 6 Ilemarornueckas B/03.6
obpazoBaHue JIeSATEILHOCTh 110 JIESITeIbHOCTh o
Cpennee obmiee MPOCKTUPOBAHHIO U peajm3anyy  MpOrpaMm
06pa30BaHPI€ peann3anuy OCHOBHBIX OCHOBHOI'O M Cpe€IHEro

001reo0pa3oBaTEIbHBIX obmero oOpa3oBaHus
nporpaMm

01.003Ipodeccronansa | A [IperrogaBanue o 6 Opranuszanus AJ01.6
biii cTannapt «[lemparor JIOTIOJTHUTEITEHBIM JIESITEITbHOCTH
JOTIOTHUTENTEHOTO 0011e006pazoBaTENFHBIM yyaImxcs,
o0pa3oBaHUs ETEH U nporpamMmam HaIpaBJeHHOU Ha
B3POCIBIX). OCBOCHHE
HaunmeHnoBaHue Bua JOMOTHUTEIbHON
npodeccroHanTbHON 0011eo0pa3oBaTeILHON
JIeSTeIbHOCTH: POrpaMMBI
ITemarornyeckas 6 [lemarornueckui A/04.6
JIeSITeLHOCTh B KOHTPOJIb U OICHKA
JIOTIOJTHUTEITEHOM OCBOCHHUS JIOTIOJTHHT.
o0pa3oBaHWU JeTel u o0meobpazoBaTenpHON
B3POCIBIX MPOrPaMMBI
26 XuMmnyeckoe, XMMHKO-TEXHOJIOTHYECKOE POU3BOICTBO
Tun 3aga4 npodeccHoHATBHOM JeSITeIbHOCTH: TEXHOJI0T W4 eCKUii
26.006 A JlaGoparopHo - 6 AHanus ceIpbs, A/02.6
IpodeccrnonanbHbIH AHATUTHYIECKOE MaTepuasoB Ha
cranaapT «Crenuanict COTPOBOXK/ICHUE COOTBETCTBHE
o pa3padoTke pa3paboTKu CTaHJapTaM U
HAHOCTPYKTYPHUPOBAHHBIX HAHOCTPYKTYPHPOBAHHBIX TEXHUYCCKUM
KOMITO3UIIMOHHBIX KOMITO3UITMOHHBIX YCIIOBHUSIM,
MaTepHAaIIOBY. MaTepUasIoB HCIMOJIb3YEMbIM B
HaumenoBanue Buja MPOU3BOJICTBE, U
npoheccroHaIbHON o0paboTtka
JIeITEIbHOCTH: IKCIEPUMEHTATHHBIX
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

pazpaborok

ITpousBoncTBO HOBBIX pEe3yabTaToB
HAHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX B Hay4no-TexHuueckast 6 CocrasieHue B/06.6
MaTepHajoB paspaboTka u AHATUTHYECKUX
METOIMYECKOe 0030pOB, HAYYHBIX
COTMPOBOXK/ICHUE B OTYETOB, MYOJINKAIIHS
00JacTH CO3IaHus pPE3yNIbTaTOB
HAaHOCTPYKTYPUPOBAHHBIX HCCIEIOBAaHUN
KOMITO3UIIMOHHBIX
MaTepHuasoB
40 CxBo3Hble BUIbI NPO(ecCHOHATBHO /1eATETbHOCTH
Tun 3axa4 npodeccnoHATBHOI JeATeILHOCTH: HAYYHO-HCCIe]0BATeIbCKHUI
40.011 A IIpoBenenue Hay4IHO- 5 OcymiecTBieHne AJ01.5
[podeccnonanbHbIi HCCIEN0BATENbCKUX U MpoBeJieHHs padoT 1Mo
cranaapT «Crenuaauct OIIBITHO- 00paboTKe U aHAIU3Y
M0 HAYYHO- KOHCTPYKTOPCKUX HAyYHO-TEXHUYECKON
WCCIIEIOBATENbCKUM U pa3paboToK 1o WHpOpPMAaIUH U
OIBITHO- OT/IENBHBIM pa3JieliaMm pE3yIBTaTOB
KOHCTPYKTOPCKUM TEMBI HCCIEeN0BaHUM
pa3paboTKam». Ocy1iecTBieHne AJ02.5
HaumenoBanue BHUIA BBIITOJTHCHU I
npodecCHOoHANTBHON OKCTIIEPUMEHTOB U
JEeSITeTbHOCTH: oopmiteHust
ITpoBenenne Hay4HO- pe3ynpTaTOB
UCCIIEN0BATEIBCKHUX U HCCIIECIOBAHMUM 1
OTIBITHO-KOHCTPYKTOPCKUX pa3paGoToK

JucuumnnuHa «®u3uveckasi XUMHUS» SBISETCS OCHOBOM JJISi M3YUEHUS €CTECTBEHHOHAYUHBIX
mucuumnH:  «Kommonanast xumusy, «DOU3HKO-XUMHUYECKHE METOJbl HCCIeNOBAaHUN), «XHUMHUYECKas
TEXHOJIOTUs», «BBICOKOMOJIEKYSIPHBIE COCTUHEHUS.

@®opMbl KOHTPOJISL:
- TeKylIue pyoeKHbIe KOHTPOJIbHBIE (KOMITBIOTEPHBIE TECTOBBIC 3a/1aHuUA );
- peHTHHro-0aIbHas CUCTEMa KOHTPOJIS 3HAHHIA;

- OK3aMCH.
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1. Copep:kanue u y4eOHO-MeTOAMYECKAS KAPTA AU CHUIIIHHBI

5 cemecTp Tabnuma 5.1
Kommuectso
AynuTopHbIE CamocrosiTesbHast 6anno13“
Ne HaumenoBanue TCM“(BOHPOCOB), 3aHATHS], YaChl pabota p;ggz::;ﬁﬂ J'l:}']r;:a
HEIe-JIn HU3Yy4Ya€MbIX 10 JaHHOW OUCHUIIINHE aTTeCTaluK [ ]
nad np Conepxanue Yacer ®dopma KOHTpOIIS MuHu MCaK

1 Ipeamer, 3amaun 1 METOIBI HU3NIECKON U XUMHMH. 6 2 3aBHCHMOCTH 1 ITncemenHbIe 13 2 [ -7
OCHOBHbBIC TEPMUHBI U TTOHSITHS TEPMOIMHAMHKH. TemoBbIX spdexron AOMAIITEHE  3a/IAHWA 10, 11,
[Ipenmer u MeTons! TepMonnHaMuKu. IlepBoe Hawamo O TEMIIEPATYPEL (orcriekr) ig 17 14
TepMOAMHAMUKH. DOPMYITUPOBKH ITEPBOI'O 3aKOHA IOArOTOBKa 110 TeMe '
(Hauayna) TepMOAMHAMHMKHN. BHYTpEHHSISI SHEPTHUS U e SKCTIEPUMEHTA.
cpotictBa. Terora u padora kak GopMbl epenadn Pewenne saza u3
sHeprun. PaboTa pacmmpenns naeaabHoro ra3a mpu SATATHHKA
Pa3IMYHBIX TIPOIeccaxX. DHTANBINA. 3aBUCUMOCTD
SHTAIIBITUU OT TeEMIepaTypsl. TemIoeMKoCTh U ee
3aBHUCHMOCTD OT TEMIIEpPaTypBhI.

2 3akoH ["ecca u ero cnencreus. Ypasuenune Kupxroda. 7 - Ternoemkocts 1 Konnoksuywm, 13 | 2 | 1,456
CraHaapTHOE COCTOSIHUE BEIECTBA M CTAaHIAPTHBIE (so0bapra, [THCbMCHHBIC 10, 11,

o H30XOpHasi). JIOMAIIHUE 3aJIaHUs 14, 16

SHTAIBIHNH (TEIUIOBEIE 3P (EKTHI) peaKIui. DHTAIBITHH (KoHCTIEKT),
00pa30BaHUs W SHTAIBIIHH CTOPaHUS. 3aBHCHMOCTh TTO/roTOBKA 110 TeMe pedepar
TETII0BOTr0 3P heKTa XUMUISCKON PEaKIInHA OT IKCIIEPUMEHTA.
TemnepaTtypsl. YpaBHeHue Kupxroda. 3nauenne Pewenne sazat u3
MIEPBOT0 3aKOHA TEPMOAWMHAMUKH T U3ydEeHUS sasammia
MIPOIIECCOB B KHUBBIX CHCTEMaX.

3 Bropoe Hauamo TtepMoauHaMukH. POPMYITHPOBKH 6 2 3akon Kupxroga. 1 ucpmennbre 151 2 11,256,
BTOPOro 3aKoHa (Hayaja) TePMOJAMHAMHUKH. DHTPOIHS Y paBHeHus u300apeL, AOMATIIHHE  3a/iAHAA 7, 10, 12,

. HM30XOPBHI. (KOHCIIEKT) 14

u ee cBoiictBa. Pacdyer W3MEHEHHS DJHTPOIUU B
Pa3IUYHBIX PAaBHOBECHBIX IIpoOIleccax. ODHTPONUS B Pelrere 3a1a4 13
HEPaBHOBECHBIX TIporieccax. AOCONIOTHOE 3Ha4YeHHE 3a/[auHKIKa
SHTPOIHH U €€ BEIYHCIIEHUE U3 ONBITHBIX JaHHBIX.
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Tperuit 3akoH TepMmonuHaMuky (mocrynat Ilnanka, Crarucrnaeckuii ITuceMeHHEIE 13 2 11,345,
teopema Heprcra). CTaTuCTHYECKHI XapaKTep xapaxrep |1 saxona AIOMAIITHHC - 3a/AHHIA 6,11, 13
@ TEPMOIUHAMUKHU. (KOHCHIEKT)
BTOpOT0 3aKoHa TepMoauHaMuku. ®opmyna Perwtere 3aat i3
BboapiMana. 3a7aUHKKA.
TepMoanHamMuueckue MOTeHIMANbL. OHeprus [n60ca Crencraust 3aKoHa IMucpmenHbIe 13 3 1, 6, 8,
u  oHeprusi  [empmronbia.  DyHJaMEHTaTbHBIC T'ecca. Pacuer FIOMAIITHHC - 3a/IAHHA 10,12,
SHEPI'uu CBA3H. (KOHCHIEKT) 14, 16, 17
ypaBHeHHUs1 ['n06ca. OCHOBHBIE TEpPMOAWHAMUYECKHE
¢ynkiuu: sHeprus ['mb66ca u sneprus [enbmrosbia. [TOArOTOBKA IO TeMe
Anamu3 (QyHIaMEHTANbHBIX YpaBHEHUH Ui DHEPTHU SKCIIEPUMEHTA.
I'm66ca u sneprum [enmpmronbia. Pacuer m3meHeHwmid Pemenue sana4 us
YHHK
sHeprum [mbO6ca w oHeprum [empMmromena mpH SAATHIKA
MIPOTEKAaHUH PA3IIMYHBIX IPOIIECCOB.
Xapakrepucrtuueckue (yHkuuu. OOImmUe yCcIoBus Tepmonuuamideckue Kornoksrym, 15 3 |1 6 8
PaBHOBECHS, BBIPAXKEHHBIE YEPE3 XAPAKTEPUCTUUECKHE TOTCHITHATEL. TIHCbMCHHRIC 10,
K XUMUYECKUH JOMaIllHUE 3aJaHus [11-17]
¢dbysaxmun. Kputepun caMmonpon3BoIbHOTO MPOTEKAHUS O — (KOHCTIEKT),
mponecca u XapaKTCPpUCTUICCKHUEC q)yHKLH/H/I HAICAIBHBIX U pe(i)epaT
TepMonmuHaMu4ecKkne TMOTEHIUAIB, KX CB3b C PeasIbHBIX CHCTEM.
rosiesHol pabortoii. CrammapTHbie SHeprum [ nO6ca [ozroroska 1o Teme
OKCIICPpHUMCEHTA.
o0pa3oBaHHUS  BEIIECTB. VpaBuenuss  ['mb6ca- p
Pemenne 3anau u3
I'enpMronmbiia 1 MX BBIBOJ. 3a/1a4HIKa
3akoH nercTByromMx Macc. KOHCTaHTa XMMHUYECKOro Hanpasenue IncemenHbIe 15| 3 |1, 6 8
pPaBHOBECHS U CIOCOOBI €€ BHIPAKEHUS. YpaBHEHHS TpoTeKaHM AOMAIITHHC  3A/TAHHA 10,
o 6 MPOLIECCOB U (KOHCIEKT) 11, 14,16
M30TePMBI XHMHUYECKON PEAKITNH, N300apbl, N30XOPHI. TCPMOMHAMHUCCKHE
IIpunuun Jle — Ilarenbe — bpayHa, cmelieHus YCIIOBHSL PABHOBECHSL.
XUMHYECKOTO PAaBHOBECHS. Y paBHEHHE COCTOSHISL. Peenue 3a/a4 13
3aJJa4YHUKa
UneanbHbie  kuakue pacTBopbl. CBsi3b  MEXAY Tepmonunamika Komnoxsuym 131 3 112538,
AKTUBHOCTBIO M KOHIIEHTparuei. 3akoHbl KoHoBaosa. XIMITIECKOro [IMCHMEHHEIC 10,11, 15
PpaBHOBECHA. JOMaIIHUE 3aaaHusg
Buner pactBopoB. PacTBOprMOCTE Ta30B B JKHIKOCTSIX. VpaBHeHHe H30TepMbI (KoHCTIEKT),
3akoH ['enpu. 3akoH Payns. PeanbHble pacTBOpBL XUMHYeCKOi pedepar
KoadduimenTsl akTHBHOCTH. peaKuum.
Pemenue 3anay.
11 20

HEPBAS PYBEKHAS ATTECTALIMS (KOMIBIOTEPHBIA TECT)
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TepmoauHaMKKa XUMHYECKOT O paBHOBeCHSI. Wnearpubre xukne [ncemennble
VpaBHEHHE  HM30TE€PMbI  XHMHYCCKOM  pEaKIHu. PacTBOPEL. E‘I?(ﬁl"‘clﬁ:f:) azanm
VpaBHeHHE HW30XOpbl M H300apbl.  YpaBHEHHE ToAroToBKa 1o TeMe

Knaysuyca-Knaneitpona. SKCIIEpUMEHTA.

3akoH ['enpu, Payns. Peanbnbie pactBopbl. CpemHss Peluenue 3a/a4 u3

WOHHAs! aKTHBHOCTh M CPEJHUI MOHHBIN KOA(PUIITHEHT 3a/iadHuka.

AKTUBHOCTH. HNonnas CHJIa pacTtBopa.

[TonuanexTponuTsl.

10 OTHOCHTENBPHOE  TOHW)KEHWE  JaBIIEHHWsS  Tapa, PeasbHble PacTBOPSI. IMucpmennbie 13 1 - 8]
MOHIDKCHUE TEMITEPATyphbl 3aMep3aHusi U TOBBIIICHHUS 3axon I'enpu, Payis. FOMAIITEHE  3a/IAHHI ig 11,
TEeMIepaTypbl KHIIEHHs, ocMoc. Kpuomerpus wu ToAroTosKa 1o Teme (orcriekr) 17
30ynromMeTpust. B3auMOCBSI3b MEKy OCMOTHYECKHMH SKCIIEpHMEHT.
cBOicTBaMH pacTBOpoB. (OCMOTHYECKHE CBOMCTBA Peurenne 3aa4 13
pa30aBIIEHHBIX PACTBOPOB JICKTPOJIUTOB. saflaHuKa

11 OTHOCcHTENPHOE  TOHW)KEHWE  JaBIICHWS  Tapa, KonnurarusHsie Konnoksuym 13 1 3 9
MOHIKEHUE TEMIIEPATYPBI 3aMEP3aHUs U TOBBIIICHUS CBOICTBA PACTBOPOB TTHCbMCHHBIC 11,12,

DJIEKTPOJIUTOB. JIOMaIlIHKUE 3adaHus 14
TEeMIepaTypbl KHIIGHHs, OcMoc. Kpuomerpus (KoHCIIEKT),
30yroMeTpust. B3auMOCBS3b MEXITy OCMOTHYECKHMHU TTOATOTOBKA [0 TEMe pedepar
cBOMCTBaMH pacTBOpoB. (OCMOTHYECKHE CBOMCTBA 9KCIIEPHMEHTA.
pa30aBIIEHHBIX PACTBOPOB JICKTPOJIUTOB. Pewenne sazat u3
3a1a4YHHUKa

12 [loHATHA O TapIUANTBHBIX MOJBHBIX BETUYMHAX W [pumenenne Teopun Komnoxsrym 15 1, 3,5, 6,

MeToflaX WX omnpeneieHus. YpasHenwe ['mO6ca- HAcbas-Xroxkens wis [IMCHMEHHEIC 11, 12,
pacueTa cpeaHero JIOMAIlIHUE 3a/laHus 14,15

Hiorema. Pacmeopul anexmpoaumos. N30ToHNYECKUN
kodpduruenT. OCHOBHBIE  TIOJOXKEHUS  TEOPUHU
3JEKTPOIUTHIECKOU JIACCOLAIUN AppeHuyca.
Koncranta nuccoumanuu cnaboro  3JEKTPOJIUTA.
AKTHBHOCTh u k03 purment aKTUBHOCTHU
anekTponuTa u woHa. Teopus JleGas-Xrokkens (0e3
BBEIBOJIQ).

HOHHOTO
Kkodh dunueHTa
aKTUBHOCTH (IIepBOE,
BTOpPOE U TPEThE
MPUOTIDKEHHNS).

Pemenne 3amau u3
3aJaYHUKA.

(KOHCIIEKT),
pedepar
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13 VYaenbHas 3IEKTPONPOBOJHOCTS U €€ 3aBUCHMOCTD OT KonznykromeTpmaecko ITucemenHbIe 13 L - 9]
KOHIICHTPAIMH TS Ca0BbIX M CHJIBHBIX AJIEKTPOIHUTOB. € TUTPOBAHHE U €TI0 J(.IOMaHJHHe) 3aJaHus 1625 13,
IIpUMCHCHHUC B KOHCIICKT
OKBHBaJICHTHAS AIIEKTPONPOBOTHOCTE. 3akoH HgaKmKe
Konnmykromerpuieckoe TUTPOBaHUE u ero SKCTIEPUMEHTA.
MpUMEHEHHE B  MpPaKTHKe. DJIEKTPOXUMHYEcKas Pewenne sazat us
o 3aJaYHHKa.
siyelika. [lepeHoc MOHOB U YuMCIIa IepeHoca.
14 DJIEKTPOHBIC IMPOLECChl. DICKTPOIBIIKYIINE CHIIBI. PaBHoBecHbIC Incemennble 15 13 7
DIIeKTpOXUMHUYECKUH moTeHran. CKadoK IMoTeHIrana SJICKTPO/IHBIC )(IOMamH”e) sajaHus ig 14,
o MpOoNIECChl U KOHCIICKT
Ha  TPaHMUE  METall-pacTBop. KonrtakTHbelii U SICKTPOBHAYIIIHE
mudy3nonHbI ToTeHran. Cxema 1 mpaBujia 3alucH CHUIEL
ANEKTPOXUMHUYECKON eru (TaTbBAHHYECKOTO TepMoMHAMHKA
DJIEMEHTA). ragbBaHMYECKOrO
JJICMCHTA.
Onexrponsmwkymue cuisl (J/C). CBA3E. KONCTAHTEL
OnekTpoaHble NOTeHIMambl. YpaBHeHue HepHera s pasrosecis ¢ JJIC.
anekTpogHoro morteHrnuana uw JJC menu. Ilpasmiia
pacuera JJIC 1emM C TMOMOIIBIO  DJIEKTPOMHBIX Toaroroska 1o Teme
MTOTEHITHAJIOB. OKCIICpUMEHTA.
Pemenne 3anau u3
TepMonnnamuka ralbBaHUIEeCKOT O 3JIeMEHTA. E—
Ompeneneane ¢ momormpio Meroma JDJIC »>HTaIBNAH
(TermoBoro  3ddexTa) W OSHTPONIMH XUMHUYECKOM
peaxIuu.
15 [paBuino a3 I'mO6ca. [Ipumenenne mpasuia a3 K ®a3oBbie COCTOSHN, Komnoxsuym 13 4, 8, 10,
pa3bopy AuarpaMM COCTOSIHHS OIHOKOMITOHEHTHBIX DaBHOBCCHA. [MChMCHHBIC 11,12,13
Juarpammbt JOMAIIIHUE 3aJaHUs

CHCTEM.

JuarpaMmbl COCTOSIHMSL BOJIBI, CEpbl M YIiepona.
JuarpaMmbl  COCTOSIHMS ~ BOABI  IPH  BBICOKHX
napieHuax.  CraOwibHble W MeTacTaOHIIbHBIE
COCTOSTHUSL.

COCTOSIHMS BOJIBI TIPH
BBICOKHX JABJICHHUSIX.
Pemenne 3amau u3
3aJaYHHKa

(KOHCIIEKT).
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16 PaBHOBecHs KHMIKOCTh — Map B JIBYXKOMIIOHEHTHBIX | 3 6 2 Masnenue u cocras 1 Komoksrym 13 |3 4, 8 10,
cucteMax. Meron (U3UKO-XMMUYECKOrO aHaJIK3a. flapa HaJl CMEChIO TTHCbMCHHBIC 11,12,13
o B3aNMMHO JOMalIHUEC 3aJIlaHUsA
HuarpaMmbl COCTaB-CBOWCTRO. [TpuHUUTIBL HEPACTBODHMBIX (KoHCIIEKT).
HernpepeiBHOCTH B cooTBercTBHs (H.C.KypHakoB). KHIKOCTEH,
HeorpannueHHO  pacTBOpUMEIE JIpyT B JApYyTe Teperonka c
JKUJIKOCTU. BplunciieHne 1aBieHus: U cocTaBa napa Haj BOJIAHBIM TIapOM.
UJICATbHBIMUA PACTBOPAMH. ::;;f{gi;anaq 1
ITepBerit 3akon ['ub6ca-KonosamoBa. Jlmarpammsr
o0I1lee JaBjeHUE — COCTaB, TEMIepaTypa KUIMECHUS —
COCTaB, COCTaB pacTBOpa — COCTaB Tapa Ui
HJIeTbHBIX pacTBOPOB. [IpaBuio prraara.
[Neperonka (pexTudukanys). A3€0TPOITHbBIE PACTBOPHI.
17 Bropoii 3akon ['mG6ca-KonomamoBa. Ileperonka | 2 8 - Cucremsi ¢ 2 InceMeHHbIC 15 |3 4, 8, 10,
PacTBOpOB c MHHEMYMOM " MaKCHMYMOM XHUMHUYECKAMHU JIOMaIIHKE 3a1aHUs 11,12, 13
COCJIMHECHUSIMH, (KOHCIIEKT)
TemnepaTypsl kureHus. OrpaHuveHHas B3aUMHAS S —
pacTBOPUMOCTb KUJKOCTEH. JlaBieHne HACBIIIEHHOTO KOHIPYSHTHO 1
rmapa B CHCTEMax C OTPaHMYEHHOM PacTBOPHUMOCTBHIO MHKOHIPYJHTHO.
xkugkocre. CoctaB mapa. V3MeHeHmwe Xapakrepa
IUarpaMMbl COCTOSIHHSI B 3aBHCHMOCTH OT BHEIIHUX Pewene sazat i3
YCIIOBHH (aBJIEHHUs, TEMIIEPATYPHI). S
BTOPASA PYBEXKHASA ATTECTALIUSA (KOMIIBIOTEPHBIU TECT) 11 20
Hroro |54 |108 |18 | | 18 22 |40
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6 cemecTp

KommuectBo
AynuTopHbIe CamocrosiTesbHas ®dopma KOHTpOIIS Tiﬁnno:ﬁ TTur
Ne HaumenoBanue Tem (BOnpocos), 3aHATHS], 4aChl pabora paGo‘l}‘/II,]Ilzlnﬂ Ty;:a
HEIe-JIn HU3Yy4Ya€MbIX 110 JAHHOWU OJUCHUILINHE aTTeCTauK [ ) ]
nad np Conepxanue Yacer Mun M:K

1 dopmanbHasi KHHETHKAa MPOCTHIX  HEOOPaTHMBIX 6 - Meronbt 2 Kookerym, 13 |2 [1-7] 10,
peakuuid. [IpeaMer 1 OCHOBHbBIE NTOHATHS XUMHUECKOU OTIpeIeIIEHUS [THCEMEHHBIC ié ig 14,
KUHeTHKU. HMcThuHHass W cpemHsAs  CKOPOCTh CKOPOCTH, KOHCTAHTBI AOMAIITHHC 3a/laHHs '
XUMHAYECKOW pEAKIMH, CKOPOCTh [0 OTJEIbHOMY CKOPOCTH, TOpsi/Ka pedepar
peareary. (OCOOEHHOCTH OMPEICICHHUS CKOPOCTH PCaKIWH, SHEPrust
XUMAYECKOW peakluid, TMpoTeKalmed B IOTOKE. AKTHBALMH.

@aKTophl, BIUSIONIAE HA CKOPOCTh XHMHYECKOU Pemenue sanad.
pEeaKInu.

Kunernueckue KpuBblE U KMHETUUECKUE YpaBHEHHS.

OKCTIEPUMEHTATLHOE omnpezeneHue CKOpOCTH

XUMHUYECKOU peaknuu (rpaduueckuit u

AHAJTUTHYCCKUHA METOJIBI).

2 IMopsimok ~ xuMmuecKoi  peakunuu.  OrmpeneneHne 6 - Kunernueckas 2 Komnoksuyw, 13 |2 1,4,5,6,
Hopsiika PeaknuH. MOJIEKYIIPHOCTh DJIEMEHTAPHON Knaccuuranms TTHCHMEHHbIC ig 11,14,
XUMHYECKOH PEaKIIUH. peakiui 1o ux AIOMAIIHAE 33/1aHHA

o o cpepar
OOl ¥ YacTHBIA MOPAMOK. Peakiuu nepeMeHHoro nopszy. Peaxiuu pedep
ncesao N-ro IopsiaAKa
MOpsJKa U U3MEHEHHE MOopsAJIKa B X0J1€ PEaKITUU.
WuTterpanbhbie
METOAbI pacuera
TIOPSIJIKA PEAKLIUH.
3 KuHernyeckue ypaBHEHUS HEOOPATUMBIX —PEaKIUA 6 - CamocrosTenbHoe 2 TucsMeHHbIE 15 |2 1,2,5,6,
HYJIEBOT O, TIEPBOTO, BTOPOT0, TPETHErO OPSIKOB. PCIICHHE CIOKHBIX JOMAILIHKE 3a/aHus 7,10, 12,
KHUHETHYECKUX 14
o (KOHCII.)
YpaBHEHUM.
Pewenue 3ana4 no
OIIpeIeICHHIO
KOHCTAHT CKOpOCTEMN
CIIOXKHBIX PEAKIMH.




dopmanpHas KHHETHKAa KHHETHYECKH  CIOXKHBIX BpemeHHoit u [MuceMeHHbIE 15 1,345,
peakuuii. KuHeTHYECKHe ypaBHEHHS M MX PpEIIeHHs KOHLIEHTPaLHOHHbIH JIOMAIIIHYE 3a/AHHS 6,11, 13
Ui 00OpaTHMBIX, MapajlICIbHBIX, MOCICIOBATCIbHBIX, TOPSIOK PEAKLIMH. (koHcr.)
IeMHBIX PEaKIIHil. Pemenue 3ama4 mo

OonpeaCICHUIO

HopsAZiKa pe€akKinun

KHHCTHUYCCKHU

CJIOKHBIX pEaKIUH.
MonekynsipHass KUHETHKA. Teopusi 3JI€eMEHTapHOro U3yueHne KHHETHKH Kormrokerym, 13 1,6, 8,10,
aKTa peakuuu. Teopuss AaKTUBHBIX COyJapeHUd u (uzuko- MICEMEHHbIE ii 16.17
IIEPEXOTHOTO COCTOSHUS. XUMUYECKUMU AOMAIIHHAC 33/[aHHA, T

METOAaMHU. pedepar

Pemenue 3anay no

OIPEACIICHUIO

OHEPIruu aKTUBAINH,

MPEASKCIIOHECHTHI B

YpaBHEHUU

AppeHuyca.
Teopust bonbiimana. YpaBaeHue Appenuyca. Teopus PacueT KOHCTaHT Kormnoxsuywm, 13 1,6,8, 10,
aKTUBUPOBAHHOI'O KOMIIJICKCa (mepexomHoro CKOpOCTEH B [NCHMEHHBIE [11-17]
COCTOSTHUSA). Y paBHEHHS DHpHUHTA-DBaHCa. 3aBUCHMOCTH OT AOMAIIHAE 33/IAHNA,

TeMIEePaTyphI. pedepar

Brinonnenue u

ohopmieHHe

rpapuIecKux

MaTepHaIoB.
Karanm3. ['oMOreHHBII W TETEPOreHHBIN KaTallu3. Bri6op IMuckrMeHHbIE 15 1,6,8, 10,
depMEHTATUBHBIN KaTaiau3. MeTaTIOKOMITICKCHBIN ;zzg‘;ﬂqecmx JIOMalIHAE 3a]1aHHs 11,14, 16
KaTanms. FOMoreHHLIVH KaTajms. MexaHu3m FOMOFCHHORO 1 (xowHcm.), pedepar
KaTaJIMTHYECKUX PEaKIIHH. TeTepOreHHOro

Kucnorno-ocunosHoM kataimm3. Kunernueckue
ypaBHEHHs OOIIEro U Crenu(GuIeckoro mpoTOHHOTO
karam3a. OyHKIus kucnotHocTy ['aMmmera.

xapakxrepa. B
KOHCIIEKTE PacIucaTh
HX MEXaHU3M U
MPEeICTaBUTh KPHUBBIE
MMOTEHIHAIbLHON
SHEprHu.
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8 Kunernka W KkaTaaM3 peakuuii B pacTBOpax. 2 6 CxeMbl H3MEHEHHS TnchMeHHbIe 13 |3 1,258,
YpaBHeHuss bpeHcrena-beeppyma.  I'ereporeHHsbIH KOHIICHTPALH JOMAILHHE 33/aHHs 10,11, 15
. pacTBopa mnpu
KOHCIL. ), p€(pCpar
KaTajms. Kpupas MOTEHIIHATbHON SHEPTUH PACTBOpEHMH B HeM ( ), pedep
TCTCPOIrCHHOI'0 KaTaJn3a. TBEPJIOrO BEIIECTBA.
HcrnHHAsg 1 KaxXyluascsl SHEPruy akTuBanuu. Teopuun 2
reTeporeHHoro karanumsa. Poib ajgcopOIiy B KHHETHKE
reTepOreHHOro KaTaim3a.
9 AKTHBaNMsS B TETEPOr€HHOM KaTanu3e. AKTHBHBIE 2 6 Pemenne 3azad. TnucEMeHHbIE 13 |3 1,2,5,8,
LIEHTPBI TETEPOreHHBIX KaTaJIM3aTOPOB. JIOMAIIHUE 3a/aHHs 10,11,15
(xoHcI. ), peepar
11 20
IMEPBASA PYBEKHAS ATTECTAIUA (KOMIIBIOTEPHBIU TECT)
10 BBenenne B QJIGKTPOXUMHIO. DJIEKTPOXHUMHYECKAs 2 6 OxucnurenbHo- Komnnoxsuym, 13 |2 1,2,8,16,
Lernb M €€ KOMIIOHEHTHl. YpaBHenue Heprcra s BOCCTAaHOBHTCITLHEIC TTHCbMCHHBIC 17
3 C A peakuu JOMaIIHUE 3aJaHus.
JIC m moTeHnHMaioB. AKTHBHOCTH, KOI(PHUITHEHT OpraHHICCKOi
aktTuBHOCTH. OCHOBHBIC JOMyIIeHUs B Teopuu Jlebas- XHMUH.
Xrokkens. YpaBHenue Onzarepa. OU3NYECKUIT CMBICIT PewreHne 3azau.
AIIEKTPOPOPETUIECKOTO u peraKkcaMOHHOTO
3 dexToB.
11 | Tunel >meKTPOXUMHUYECKHX cHCTeM (puU3HUecKuX, 4 6 Pacuerst Komnoxsuywm, 13 |2 L - 8,
XMMHUYECKUX, KOHIIEHTPAIMOHHBIX). BbIpaskeHus s KHHETUYCCKNX Pedepar. 10, 11,15,
IC Bern4aHH (Kexop.,N, E¥, 17
JIC pa3iu4yHOro THIA TabBAHUYECKUX 3JIEMECHTOB. HPEJOKCHIOHCHT ).
[lpumenenne merona OJIC B XMMHM Ha OCHOBE Peltetue 3a1a4 ¢
AIIEKTPOXUMHYECKHX  dJIeMeHTOB.  Kiaccudukarms N ——
raJbBaHHUYCCKUX 3JIEMEHTOB. rpaduka.
12 | PaBHOBecHas AIIEKTPOXUMHUSI. Ompenenenue | 4 6 leteporennbiit IncbMeHHbIe 15 |2 1,3911,
AIIEKTPOXUMHIECKHX U TEPMOJMHAMUYECKUX BEITHYNH KaTallis Ha OCHOBE JIOMAIIHHE 33JaHHs 12,
3C. P TEOpUH NEPEXOTHOTO (xoHCTL) 14
U3 JIAHHBIX MeTO/a )| - st HanpsbKerust S7eMeHToB. cocrosmus, Kpipbie .
JBoiiHoi snekTpudeckuil cinoil. Crtpoenune [IOC mo pedepar

I'enbmroneuy, I'ton-Hanmony, tepny.

IMOTEHIHAILHON
SHEpPruy aKTHBAIHH.
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13 | Onmpenenenune suepretnueckux ¢ynkuuit (AH, AG, MynbruiierHas Komnoksuym, 15 1,356,
AS), akTHBHOCTH, KO3()(DHUIUEHTOB aKTHBHOCTEH, TCOpHA kaTasa. Pedepar. 11,12, 14,
MIPOU3BEIACHHUS PacTBOPUMOCTH, KOHCTaHTBI Teopis aKTHBHbLX 15

ancam6ineit Kobosesa.
JUCCOLMAllMM W PaBHOBECHUS METOJOM H3MEpEeHUs
OJC paznuuHOro THIA TaIEBAHMYECKUX DIIEMEHTOB. Pemenue 3aa4.
Peakuuu Ha 35eKTposax B IEeMEHTaX, YpaBHEHUU IS
O/IC 1 moTeHNMANIOB B MIEPEUUCICHHBIX IIETISIX.

14 DNeKTpOXUMUYECcKas KWHETHKa. DIEKTPOIH3. DJIeKTPOKATTHIIAD- Komnoksrym, 13 [1-9] 12,
[Tongpusanus ¥ nepeHanpsHKEHUE P 3JIEKTPOJIU3E. HbIE, BIICKTPOKHHE- HACHMEHHBIC ig
3HadeHNe MepeHarpsHKEHUs B DJIEKTPOXUMUH. THYECKHE ABICHUA. AOMAIIHHC 3a/laHHs
[onsgpuszanust npu  IEKTpoiau3e. XHUMHYECKAas H IpoGiema pedepar
KOHILIEHTPALMOHHAas MOJISIpA3aIHsL. a0COMOTHBIX

IIOTCHIIUMAJIOB.
Pemenue 3agau.

15 Teopus TIepeHAPSDKEHHUS. IlepenanpspkeHne Dnextpodopes u [ucEMeHHbIe 13 1,3,7,12,
BOAOpPONA, €ro 3HAayeHWE B XUMUU. Teopus IEKTPOOCMOC B JIOMAILIHAE 33/1aHHS 1‘5"
3aMeIVIEHHO pa3psiia WOHAa THAPOKCOHHS Ha OCHOBE MHKDOT€TEPOr eHHBIX (xoHcr.)

TEOPUH TIEPEXOAHOT'O COCTOSHHSI. DHEPTUsl aKTUBAINH cucTeMax. 3HauCHHe pedepar
paspsga. YpaBHeHue Jlunmmana. IloTeHnuan TOUKH A3CTa-TIOTCHIMAIA.
HYJIEBOTO 3apsi/ia. ANICOpOLHOHHBI 1

TEPMOIUHAMUYECKUN

IOTCHIIUAJIBI.

16 Bonbsramiepomerpus. BonbTamrepoMmerpuieckoe BonbTamrepoMeTpus Komnoksuyw, 13 4, 8, 10,
TUTPOBAHUE. [onsporpadwus. Hcnonb3oBaHue Ha TBEP/IBIX TIIChMEHHbIC 13,12,13
nonsiporpaduu B XUMHUHU. Meronbl HHEPTHBIX AOMALIIHAC 3a/1aHHA
MUKPOKYJIOHOMETPHH, JHUCKOBOTO  BPAIalOIIErocs SIEKTPOAAX. pedepar
3IIEKTPOJA, LIUKJINYECKast BOJIbTAMIICPOMETPHUSA. Pewenne 3azau.

VYpaBuenue MnbkoBuua, I'efipoBckoro — MnbkoBuua,
Penpenca — llleBunka.

17 OneKTpoXuMuiecKas KHHETHKA. Cragust TpeGoBanus K Komnnoksuym, 15 4,5, 8,10,
JJICKTPOJHOI0 IIpolecca. YpaBHeHI/Ie ;[I/I(b(bySI/IOHHofI pacTBOPHUTENSAM U [MCbMEHHBIC 11-13,
kuHeTHKy. [lomsporpadus. (poHOBBIM AOMAIIHKE 3a[]aHN, 1517

3JIEKTPOJINTAM, KOHCIICKT

PUMAHIEMBIX B
nonsiporpaduu.
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Pemrenne 3amayg.

18 UcnonezoBanne  meroga  monsporpadum s 4 6 - 2
Ka4eCTBEHHOI'0, KOJIMYECTBEHHOI'0 aHAM3a, U3y4eHne
JJIEMEHTApHBIX ~ CTaJUil  CIIOKHOTO  MeXaHW3Ma
peakuuii. Toku B momsporpaduu: E€MKOCTHBIH,
MUTPaUOHHBIN, 1) Y3NOHHBIH. AHAIN3 00PATUMBIX
noJsiporpaMueCKUX BOJIH.

BTOPAS PYBEXHASI ATTECTAIIAS (KOMITBIOTEPHBIN TECT) 1 20

HToro: | 54 [108 |- | | 36 | 22 |40

*IMpumeuanus

— Bce Bubl yuebHON pabOThl MOTYT POBOAUTHCS UCTAHIIMOHHO HA OCHOBAHWH JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B mensax peanuzanyy WHANBHIYyaTHFHOTO MOAX0AA K OOYYEHHIO CTYIEHTOB, OCYIIECTBIISIOMINX YYeOHBIH MpOIlecC M0 MHAWBUAYATBHON TPAEeKTOPHH B paMKax
WHIUBUAYalbHOr0 paboyero IiaHa, U3ydeHre AaHHOH MUCIHUIUIMHBI MOXKET OCYIIECTBIATHCS Yepe3 WHIWBUAyallbHbIe KOHCYIBTALMU TPEIOAaBaTeNsi O9HO, B Yachl
KOHCYJIbTAIIUH, MO 3JIEKTPOHHOW IMOYTe, a Takke ¢ ucrmoib3oBanuem Webex, miarhopmsr quctaniponHoro odoydenuss Moodle, muuHblii KaOWHET CTyIeHTa Ha caiTe
COI'Y, npyrux anementoB JUOC COI'Y.
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6. OOpa3oBaTe/bHbI€ TEXHOJIOTHH

TpaguuuoHHbIe JeKIMH W TNpPaKTHYecKHe (CeMHHapcKue) 3aHATHA B Gopme
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOJIOTUM.

Jlekuus-quajaor — coaep:KaHue MOAAETCs 4epe3 CEpUI0 BOIIPOCOB, HA KOTOPBIE CTYIEHT IOJIKECH
OTBEUYATh HEMOCPEACTBEHHO B X0/1€ JIEKIUH.

OnnaiiH-ceMMHAp — pa3HOBHIHOCTh BeO-KOH(EpPEHLNH, TPOBEJICHUE OHJIAWH-BCTPEY WU
Ipe3eHTanuil yepe3 MHTEpHET B peknMe peanbHOro BpeMeHW. KakIblil U3 y4aCTHHKOB HaXOIUTCA Y
CBOEr0 KOMIIbIOTEpa (CpEeICTBa CBsI3U), a CBSI3b MEXJIYy HHMMM HoJjepxuBaercs uepe3 HHTepHer
IIOCPEJCTBOM 3arpy’aeéMoro IpUJIOKEHHs], YCTaHOBJIEHHOI'O Ha KOMIIBIOTEPE Ka)KJIOr0 Y4acTHHUKA
(Zoom, Meet, Skype u ap.)

Buneoxongepenuus — ceanc BuaeokoHgpepenicssasu (BKC) — 3To TexHomorus MHTEpakTUBHOTO
B3aUMO/JICHCTBUS ABYX M 00Jjiee y4aCTHUKOB 0Opa30BaTeIbHOro mpoiiecca s oOMeHa uHpopMmalueil B
peaJIbHOM PEKUME BPEMEHHU.

Buneo-nexknuusi — cHATasgs Ha KaMepy COKpalleHHas JEKIUs, IONOoJHeHHas (oTtorpagusmMu u
cXeMaMU, WITIOCTPUPYIOIas M0AaBaeMblil B JIEKIIMKU MaTepHall.

TexHonoruss  3JeKTPOHHOro o0y4deHHs: (peaqusyercs MpU  [OMOLIM  DJIEKTPOHHOM
oOpazoBatenbHoit  cpenpl  COI'Y  npu  wucnonb3oBanuu  pecypcoB OBbC, mnpu  mnpoBeneHUU
aBTOMAaTU3UPOBAHHOTO TECT.

21.]'[5{ AOCTWOKCHUSA IUIAHUPYEMBIX PE3YJIbTAaTOB 06yqu1/I51 B UCIIUIIIINHE «Duznyeckas XUMUI»
HCIIOJIB3YIOTCA Pa3JIMYHbBIC 06pa?>0BaTeJ'IBHBIe TCXHOJIOTHH:

1. Ungopmayuonno-passusarowue mexnono2uu, HaupaBIeHHbIE HA OBJIAJCHUE OOJBIINM 3aI1acOM
3HAHMM, 3aIIOMUHAHKE U CBOOOHOE ONEPUPOBAHHUE UMHU.

Hcnonb3yeTcss JIEKIMOHHO-CEMMHAPCKUN METOJl, CAaMOCTOSITEIbHOE HW3Y4YE€HHE JIUTEepaTyphl,
MPUMEHEHHE HOBBIX HH(OPMALMOHHBIX TEXHOJOTHM I CaMOCTOSITENIbHOTO TIOTIOJHEHUS 3HAHUMH,
BKJIIOYAsl UCIOJIb30BAHUE TEXHUUECKHUX U 3JIEKTPOHHBIX CPEICTB HHGOPMAIUH.

2. JleamenvHocmHble — NpAKMUKO-OPUEHMUPOBAHHblE — MEXHONO2UU,  HAIpaBJICEHHbIE  Ha
(dbopMupoBaHHe CHUCTEMbI MPO(ECCHOHAIBHBIX MPAKTUYECKUX YMEHHUI MPH MPOBEICHUH UCCIIEIOBAHUM,
o0ecreynBaroX BO3MOKHOCTh KQU€CTBEHHO BBIOJHATH MPOGECCHOHATBHYIO JIEeSITEIbHOCTD.

Hcnonp3yeTcss aHanu3, CpaBHEHHE METOJIOB MpOBeIeHUs (PU3MKO-XUMUYECKUX HCCIIEI0BaHUH,
BBIOOP METO/Ia, B 3aBUCUMOCTH OT O0BEKTa HCCIEI0BaHUs B KOHKPETHOW CUTYallMM U €ro IMpaKTHYecKas
peanuzanus.

3. Paszsusarowue npodbremuno-opueHmuposanHvle mexHoio2uy, HalpaBJeHHble Ha (JOPMHUPOBAHUE
U pa3BUTHE MPOOJIEMHOTO MBIIUICHHUS, MBICIUTEIHHOW aKTUBHOCTH, CHOCOOHOCTH MPOOJIEMHO MBICIUTB,
BUJIETh ¥ POPMYIUPOBATH IPOOIEMBI, BEIOUPATH CIIOCOOBI M CPEACTBA TS UX PELICHUS.

Hcnonb3ytorcss BUABI TpoOIEeMHOr0 OOy4eHHS: OCBEIIEHHE OCHOBHBIX MpoOJeM XUMUU
KOOPJIUHAIIMOHHBIX COCOUHEHHW Ha JIEKIHSIX, y4eOHBbIE IUCKYCCHUU, KOJUICKTHBHAs MBICIUTENIbHAS
JEeSITeNLHOCTD B TPYINAX MPH BHIMOJIHEHUH TOMAIIHUX PadOT, pelIeHne 3a/1a4 HOBBIIICHHOMN CJI0KHOCTH.
[Ipn >TOM HCHONB3YIOTCS TEPBBIE TPU YPOBHSA (M3 YETHIPEX) CJIONKHOCTH M CAMOCTOSITENLHOCTH:
npoOieMHOe U3JI0OKEHHEe y4yeOHOro Marepuaia IpernojaBaresieM; CO3JaHue  IperojiaBaTeeM
MpOOJIeMHBIX CUTyaluii, a oOyuyaeMble BMECTE€ C HHM BKJIIOYAIOTCA B UX Pa3pelIeHHE; MPErnoiaBaTelb
JUIIb CO3JaeT MpOOJIEMHYIO CHTYallMio, a pas3pemarT e€ olydaeMble B XOJI€ CaMOCTOSITEIbHOMN
NEeSATENbHOCTH.

4. Jluunocmmuo-opueHmuposanHvle mexHono2uu ooyyeHus, oOECTeUrBaIONINe B XOJA€ Y4eOHOTO
mpolecca y4eT pa3inyHbIX CIOCOOHOCTEN 00ydaeMbIX, CO3/IaHUE HEOOXOAUMBIX YCIOBHH ISl pa3BUTUS
WX WHJIMBUIyaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B y4eOHOM Mpoiiecce. JINYHOCTHO-
OpUEHTHUPOBAHHBIC TEXHOJOTHH OOY4YEeHHs pPealu3ylTcs B pPe3ylbTaTe WHIUBUAYAIBHOTO OOIIEHUS
MpenoAaBaTeNsi U CTYJIEHTa MPU c/laye KOJUIOKBUYMOB, MIPHU BBINOJHEHUU JTOMAIIHUX WHAWBUAYaTbHBIX
3a/1aHUM, HAa €KEHEIEIbHBIX KOHCYJIbTALIMSIX.
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No/m. Tema Bun 3ansaTus KoanuecTso AxTHBHBIE (hOpMBI HNuTepakTuBHbIC

4acoB ¢opmbl

1 CM. yueOHO- Jlexrmun 108 IlepcnexTuBHO -

METOANYECKYIO KapTy OIIEPEKAIOLLETO
00y4JeHusI, MOyIbHas
TCXHOJIOTUA,
po06IEeMHOro 00yJIeHHs
2 CM. yueOHO- [IpakTuyeckue 18 ITepcniekTBHO - Bbrui-urper,
METOAUYECKYIO KapTy OIEPECIKAOIIETO JUCKYCCHOHHBIC
O6y'~IeHI/I$I, MOyJIbHast TCXHOJIOTUH: MO3TOBOM
TCXHOJIOTUA, mTypMm,
poOIEMHOr0 00yIeHHS Kelc-TeXHOIOT v,
TCXHOJIOTUA
CUTYAIlMOHHOI'O aHaJIn3a
3 Cwm. yaeOHo- JlabopartopHbie 216 ITepcniekTHBHO - brui-urper,
METOANYCCKYIO KapTy OIEPECIKAIOMIIETO JAUCKYCCHUOHHBIC
O6y‘IeHI/I$[, MoAyJibHas TCXHOJIOTHUH: MO3TOBOM
TCXHOJIOTUA, HITYpM,
po0IeMHOr0 00ydeH s KeHC-TeXHOIOrus,
TCXHOJIOTUA
CUTYAllMOHHOI'O aHaJIn3a

Ne | Tema Bupa 3ansitusi | KosindecTBo | AKTHMBHBIE NHTepakTHBHBIE

m 4acoB ¢popmbl dopmbI

1 | Bce nekiyoHHbIe 3aHATUS MPoBoAsTcs | Jlekums/ 108/18 MonenupoBaHue
C WCTOJb30BAHUEM HMHTEPAKTUBHOH | ceMHUHAp KJIacTepoB M OJoKa
JIOCKH. st KaX 101 JIEKIIUU MPOOJIEMHBIX
MIOArOTOBJIEHA MyJIbTUMENNHHAS BOIIPOCOB.
Npe3eHTaIMA

2 | Tepmoxumus. 3akoH ['ecca. JlabopaTopHbie 21 Meron ~ pabotel B
Brruncnenus TemnoBsix 3¢ dexToBs. 3aHATUA MaJlbIX TpyInax.
W306apHas, H30X0pHAs TEIUIOEMKOCTb. ITpoexTHas pa3zpaboTka

3 | Kpuockonus, s0ymnmuockonusi. Monnast | Jlaboparoproe 21 [MpoexTHas pa3paboTka
CHJIa DIICKTPOJIUTOB. 3aHATHE
AKTUBHas KOHIICHTPALIUS
JJIEKTPOJIUTOB.

4 | DaeKTpOIPOBOIHOCTH IIEKTPOIHUTOB. JlabopaTopHoe 21 Meron  pabotel B
3akon OctBanpiaa, Korbpaymia. 3aHATHE MaJbIX IpymInax.
KoHcTaHTa, CTEEHDb IHCCOLHALINL IIpoexTHas paspaborka

5 | Kouxykromerpust. [Ipaktidaeckoe JlabopaTopHoe 21 [MpoexTHas pa3paboTka
NpUMCEHECHHUE METOJa 3aHATHC
JJIEKTPONIPOBOJHOCTH.

6 | ®asosble pasHoBecHs. [IpaBuia a3 JlabopaTopHoe 21 [MpoekTHas pa3paboTka
I'n66ca. 3aHATHE

7 | TepmomuHUMUKA ranpBaHm4deckoro | JlaboparopHsie 21 Merog  pabGoter B
JJIEMEHTA. [Monuas, cBobonHas, | 3aHATHUA MaJlbIX rpyIax.
cBsi3aHHAas dHeprus [0.

8 | 3aBHCHMOCTBL CKOPOCTH PEAKIMHU OT JlabopaTopHoe 21 [MpoekTHas pa3paboTka
TeMIIEpaTypbl. Y paBHeHUE AppeHuyca. | 3aHATHE
OHeprust aKTHBAIHH.

9 | Kunernka rereporeHHbix — peakimii | JlaboparopHsie 21 Merog  pabGoter B
(pacTBOpEHUE XJIOpHAa CBUHIIA). 3aHATHSA MaJbIX TPYIIax.

10 | Iepenanpsbxenne Bonoposa | JlaboparopHsie 21 Meron  pabotel B
(HaxOXXJIeHHe KOHCTaHT B ypaBHEHHE | 3aHATHA MaJlbIX rpyImnax.
Tagens).

11 | Ionsporpadwus, BompTamnepomerpus. | JlabopaTopHbie 21 Meron  pabotel B
[Ipumenenne  momsporpadguu Uit | 3aHATHA MaJlbIX rpyImnax.
aHaJIM3a OPTaHNYECKHUX BEIIECTB. ITpoexTHas pa3paboTka
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7. YueOHO-MeTOANYECKOE 00ecleYeHne CAMOCTOSITeIbHON padoThl

Lenpto camMoOCTOATENBbHOM pabOTHI CTYACHTOB sBIsIETCS: (opMUpOBaHHE CHOCOOHOCTEH K
CaMOCTOSITCIILHOMY TIO3HAHHIO M OOY4YeHMIO, IMOMCKY JIUTEPaTypbl, OO0O0OMIECHHIO, O(GOPMIICHHIO H
MIPEACTABJICHUIO MMOJTYYCHHBIX PE3YJIBTATOB, MX KPUTUUECKOMY aHAIN3Y, ITOUCKY HOBBIX U HEOPIMHAPHBIX
pELIECHHH, apryMEHTHPOBAaHHOMY OTCTaWBAHUIO CBOUX IMPEIJIOKEHUN, YMEHUM MOATOTOBKH BBICTYIUICHUN
U BEJICHUSI TUCKYCCHH.

CamocrosiTesibHasi padoTa CTYIACHTOB M0 JAUCHUIUIMHE «DU3nyecKass XUMHUSD» CHOCOOCTBYET
0osee rIIyOOKOMY YCBOCHHMIO M3y4aeMoro Kypca, (popMupyeT HaBBIKM HCCIICIOBATEILCKON padOTHI 1O
npobseMaM O€30MacHOCTH YeJIOBeKa B cpejie 0OMTaHMs, OPUEHTHPYET CTYJAEHTa HAa YyMEHHE MPHUMEHSTh
MOJIyYE€HHBIE TEOPETUYECKIE 3HAHUSI Ha TPAKTUKE U MPOBOJUTCS B CIEAYIOUINX BUAX:

e [IpopaboTka JEKIIMOHHOTO MaTepHaa.

e [loaroToBka k 1abOpaTOpHBIM paboTaM.

e [lpopaboTka W  KOHCIEKTUPOBaHME TEM, PEKOMEHJOBAHHBIX IMpErnojaBaTeieM K

CaMOCTOSITEIBHOMY U3YUEHHUIO.

e JloaroToBka K 3K3aMeHY.

Opranusanusi caMoOCTOATE/ILHON padoTHhI.

CamocrosaTenpHas paboTa CTYACHTOB 10 JUCHUIUIHHE «®Du3ndeckas XAMHS» BKIIOYACT
BBITIOJTHEHUE JOMAITHUX 3aJaHUHA K KaXJI0MY JIA0OPATOPHOMY 3aHSITHIO, K PYOSKHBIM TECTUPOBAHUSAM H
K HTOTOBOMY 3aueTy. 3aJlaHus COAepKaT YCTHYIO IMOATOTOBKY IO TEOPETHYECKUM BOTIPOCAM, ITOATOTOBKY
JOKJIAJIOB K HEKOTOPBIM 3aHSATHUSAM TI0 BEIOPAHHOM WIIH MPEIOKEHHONW CTYJICHTOM TEME.

JIoCcTynl K METOAWYECKUM MaTephajiaM Uil 0OECIIeYeHUs CaMOCTOSTEIILHOW PabOThI CTYACHTOB
oOecnieunBaeT qucrtaHironHas iontagka cucremMsl «KMOODLEy.

CamocrositennpHass paboTa CTYAEHTOB, NPEAYCMOTPEHHAsh Y4YeOHBIM IUIAHOM, JOJDKHA
COOTBETCTBOBaTh 0Ooyiee TIIYyOOKOMY YCBOCHHIO H3y4aeMoro Kypca, (OpMHUpPOBATH HABBIKU
UCCIIEI0BATENILCKOM pabOThl 1 OPUEHTUPOBAThH CTYICHTOB HA YMEHUE MPUMEHSTh TEOPETHUCCKHUE 3HAHUS
Ha TPaKTHKE.

3amaHus s CaMOCTOSITEIILHON pabOThl COCTaBJISIOTCS 110 pasjesiaM U TeMaM, M0 KOTOPhIM He
NPEIYyCMOTPEHBI  ayIUTOPHBIE  3aHATHs, JUO0 TpeOyeTcsi  JOMOJHUTENBLHO TpopadoTath U
MIPOAHAIM3UPOBATh PACCMaTPUBAEMBIH MPETIOAaBaTeIeM MaTeprall B 00beMe 3arlaHMPOBAHHBIX YacOB.

3amaHus 10 CaMOCTOSTEIBHOM paboTe MO AUCIUTUINHE MOTYT OBITh CIIETYIOUINX BUIOB:

®  KOHCIEKTUPOBAHHE MEPBOMCTOUYHUKOB U JAPYroi y4eOHOM JIUTEPATYPHI;

e mpopaboTka ydyeOHOTO MaTepuaia (10 KOHCIIEKTaM JICKIIMH ydeOHOW M HaydyHOU JITepaType) U
MOJITOTOBKA JIOKJIAZIOB HA CEMHHApax M IMPAKTHYECKHX 3aHATHIX, K YYACTHIO B TEMaTHYCCKUX
JMCKYCCHSIX M JICIIOBBIX UIPax;

e paboTa ¢ HOPMATUBHBIMU JOKYMEHTAaMH M 3aKOHOJATEIBbHOUM 0a30if; MOUCK M 0030p HAYYHBIX
MyOJIMKAIUI U AJIEKTPOHHBIX HCTOYHUKOB MH(POPMAIUH, TIOJITOTOBKA 3aKJIFOUCHHS 110 0030DY;
peleHue 3a/1a4, BHIOJHCHUE YIIPAKHCHUH;

Harucanue pedeparon (3cce);

paboTa ¢ TecTaMu M BOIIPOCAMH JJIsi CAMOIIPOBEPKH;

BBITIOJTHEHHUE MTEPEBOJIOB HA MHOCTPAHHBIE S3bIKH/C MHOCTPAHHBIX SI3BIKOB;

MOJENUPOBAHUE U/UIIM aHAIIN3 KOHKPETHBIX MPOOIEMHBIX CUTYAIIUi;

aHallu3 CTATUCTHYECKUX M (PAKTHUECKUX MaTepHalioB, COCTaBJICHHE BBHIBOJIOB HAa OCHOBE
MIPOBEJIEHHOTO aHANM3a U T..

CamocrosarenbHas paboTa JMODKHA HOCHTH CHCTEMAaTHYECKHH XapakTep, ObITh HMHTEPECHOW H
MIPUBJICKATENLHOM JIJIS CTY/ICHTA.

Pe3ynbTathl caMoCTOSATENHbHONH PabOThl KOHTPOJUPYIOTCS MPENOIaBaTeIeM U YUUTBHIBAIOTCS MPHU
aTTectaliuu  cryneHta (dk3ameH). [Ipu STOM mMpPOBOJATCSA: TECTUPOBAHUE, OKCIPECC-OMpPOC Ha
CEMHUHAPCKUX U MPAKTUYECKUX 3aHATUSX, 3aCIYIINBAHUE JOKIIAJOB, TPOBEPKA MUCEMEHHBIX padOT | T.1I.
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CamocrostenpHas paboTa CTYAEHTOB MO JMCHUIUIMHE «@Du3nueckass XUMHS» BKIIOYACT
BBITMIOJTHEHUE JOMAIIHUX 33/IaHUil K KaXJIOMY HPAaKTUYECKOMY 3aHATHIO. 3aJaHusl COAEP)KAT YCTHYIO
MOJTOTOBKY IO TEOPETHYECKUM BOIPOCAM, PEIICHUS TEMaTHYECKHX 3aJad 10 pas3zieiaM, IpOIHCH
ab0paTOPHBIX 3aHATHIA.

CamocrostenpHas paboTa CTYIEHTOB BKJIIOYACT BBINOJHEHHE JOMAIIHUX 33JaHUN K KaKIOMY
MPAKTUYECKOMY M JIAOOPATOPHOMY 3aHSTHIO. 3aJaHUsl COAEP)KAT KaK MUCbMEHHBIE BOIPOCHI U 3aJayH,
TaK U YCTHYIO IOATOTOBKY IO TEOPETHYECKUM BompocaM. J[Isi MOATOTOBKH K 3aHSATHSIM CTYICHTHI
MOJIB3YIOTCS  y4eOHMKaMHU W y4eOHBIMH TOCOOMSIMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAaHHOMN
JUTEPaTyphl, a TAK)KE HHTEPHET-UCTOYHUKaMHU. Bce MeToindeckne MaTepralibl PeICTaBICHBl B CUCTEME
muctaHimonHoro ooyuenust COI'Y.

CamocrosiTenpHas paboTa CTYICHTOB MPOBOJUTCA B BHJE MUCHMEHHBIX TOMAIIHUX 3aJaHUHA 110
MOJITOTOBKE K JIAOOPATOPHBIM M MPAKTUYECKUM 3aHATHSIM. BOMpOCH, BBIHOCHMBIE HA CAMOCTOSITEIIHHOE
W3yUYeHHe, a TaKKe yueOHas JIMTepaTypa U METOIMYECKUI MaTeprall 10 OPraHU3alud CaMOCTOSTEIbHOM
paboTHI CTYACHTOB OTPAKEHBI B YUEOHO-METOANIECKON KapTe AUCHUIUINHBI «DU3NUecKasi XUMHUS» U Ha
caiite aucTaHimoHHoro oOydenus COI'Y  http://Ims.nosu.ru//. Marepuansl 10 OpraHU3aAIUH
CaMOCTOSITEIGHOW  pabOTBl  CTYJICHTOB OTPOKEHBI TakkKe B YUeOHO-METOIMYECKOM KOMILUIEKCE
JMCIUTLTHHBL

[To xaxoil U3 TeM Uil CaMOCTOSTEIBHOIO M3YyY€HHs, MPUBEJIEHHBIX B pabouell mporpamme,
CTYIGHTaM CIIeyeT CHavaja IWPOYMTATh PEKOMEHJOBAaHHYIO JIMTEpPaTypy M TPH HEOOXOTMMOCTH
COCTaBUTh KPATKUI KOHCIIEKT OCHOBHBIX TTOJIOKEHUH, TEPMHUHOB, CBEJICHUH, TPEOYIONITNX 3alTOMHHAHUS H
SIBIISTFOIIIMXCSI OCHOBOTIOJIATAIOIIUMH B OTOU TeMe.

[Ipy moAroTOBKE 3aJaHWl 1O  CAMOCTOSITENBHON  paboTe CTyIeHTaM  HeoO0XOJUMO
OpPUEHTHPOBATHCS HA KOHCIIEKTHI JIEKIIUH, PEKOMEHTYEMYIO JTUTEPaTypy.

JInst paciMpeHus 3HaHUH 10 IUCIUIUIMHE PEKOMEH/IYeTCs NCTIONNb30BaTh MHTEepHEeT-pecypehl:

- TPOBOJUTH MOUCK B PA3IMYHBIX CHCTEMaX, TAaKUX KaK OOIIME MOUCKOBBIE CHCTEMBI
www.yandex.ru, www.google.ru,

- TaK)Ke CreIraIbHbIe TIOMCKOBBIC CUCTEMbI: WWW.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHBIE CPeICTBA IS TEKYIEro KOHTPOJIsSI yCIIeBAeMOCTH, PyOe:KHOH aTTecTAllUN U
NPOMEKYTOUYHOM aTTeCTALMYU 10 UTOraM 0CBOECHHS TUCIUITUHBL.

TGKYHII/Iﬁ KOHTPOJIb 3HAHHUH IMPOBOAUTCA IIYTEM OLCHKH BBINIOJHCHHUSA IHCBMCHHBIX 3aﬂaHI/II71 K
MMPAaKTUICCKUM U J'Ia60paT0pHBIM 3aHATHAM, a TAK)XKC YCTHBIX OTBETOB Ha MPAKTUYCCKUX 3aHATUAX.

OI_[eHOLIHHC cpeacTBa Il TCKYLICTO KOHTPOJIA YCIICBAEMOCTH, HpOMC)KYTOQHOIZ aTTecTaiuoun I10
uToramM OCBOCHUA JUCHUIIIIMHBI.

Buabl koHTpOJISI
PaGouass mporpamma mpezmnosiaraeT TEKyUIUi, MPOMEXKYTOUYHBIM M MTOTOBBII BUIBI KOHTPOJS: OIMpPOC,
MIPOBEPOYHBIC MMChbMEHHBIE pa0OTHI IO TEMaM; YK3aMEH.
[IpoBepouHbie THUCHMEHHBIE PAOOTHI MPOBOIATCS BO BpeMsl MPAKTHYECKUX 3aHSTHI, 1O BOMpOCaM U3
MepeyHsl BOIPOCOB TSI IIOJTOTOBKH K dK3aMeHY (CM. HIKeE).

Mertoauka ¢popMHUPOBaHUSA Pe3yabTHPYIOLIEH OLIEHKHU
MuHMMaNbHOE KOJIMYECTBO OallJIoB, KOTOPOE CTYIEHT MOXXET HalOpaTh B XOJ€ H3y4eHHs Kypca Ul
MOJTy4EHHUs TOJIOXKUTENbHOM oleHKH, — 50; MakcumanbHoe — 100. bamibl ckiaapIBatOTCs U3 CIEAYIOIINX
MoKa3aTeNieil: 3a peryispHble BBICTYIUIGHHS HAa CEMUHApPCKUX 3aHATHAX — 70 20 6aioB 3a KakIbld
pyoOex; 3a TecTupoBaHHe — 10 15 6aymioB Ha KaxI0H pyOeHON KOHTPOJbHOMH; 10 30 6ayuioB HA YCTHOM
OTBETE HK3aMEHa.
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Tekymuii KOHTPOJIb 3HAHUW MPOBOJUTCS MYTEM OLIEHKH BBINOJHEHUS MUCBMEHHBIX 3aJaHUN K
MPAKTUYECKUM U TaOOPATOPHBIM 3aHATHSM, a TAKXKE YCTHBIX OTBETOB HA MPAKTUICCKUX 3aHATHSX.

OneHOYHBIE CPEJICTBA JJIsl TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOUHOU aTTECTAllMU IO
HUTOTaM OCBOCHHUS JTUCITUIIINHEI.

OueHuBaHue CTyJEHTa B XOJI€ TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OCYIIECTBISIETCS MCXOIS W3
BBITIOJTHEHUS BCEX BUOB CAMOCTOATEILHON paOOTHI.

HIkana coorBeTcTBUS NATHOALIBHOM CHCTEMbI OLIEHUBAHMS € KOJIMYECTBOM HAOPAHHBIX
02JUI0B M0 UTOTaM TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH

Bun pabotsr KonuuectBo 06amiioB, COOTHECEHHBIX ¢ OOIIei
OHeHKOP'I I10 BCEM BUJIaM BBIITOJTHEHHBIX pa60T:

0-3 — «HEeyI0BIECTBOPUTEIILHOY;

4-9 — «yZOBIETBOPUTEILHOY;

10-15 — «xopotioy;

16-20 — «oTIU4HOY.

PabGora Ha 1a0OpaTOPHBIX 3aHATHAX 0-10
(ycTHBIE  OTBETHI, YydYacTHe B  OIpOCeE,
JTNAJIoTe).

BeinosiHeHHe KOHTPOJIBHBIX 3aJIaHU, 0-10

cnava opopMIIEHHBIX J1a0OPaTOPHBIX PabOT

Hroro Tekymuii KOHTPOIb 0-20

Paboyast mporpamma mpemycMaTpruBaeT MPOBEACHHUE JICKIMOHHBIX M JIAOOPATOPHBIX 3aHITHH, a
TaKXKe CIEAYIONINE BUABI padOT: CAMOCTOSATEIBHYIO pabOTy CTYACHTOB IO MOATOTOBKE YCTHBIX JTOKJIATI0B
1 0OCY)XJICHHI TI0 TeMaM JUCIHIUIMHEL - pa00Ty B aKTUBHOM W MHTEPAKTUBHOM (popMmax.

Paboyas nmporpamma npesnonaraeT TEKYIUK ¥ POMEXYTOYHBIM KOHTPOJIh 3HAHUH.

@®opMbI paGoOThI: JICKIIMH, YCTHBIC ONPOCHI, KOHTPOJbHBIE PabOTHI, CAMOCTOSITEILHBIC Pa0OTHI
(ureHue nmuTepaTypsl, padoTa B OMOIHOTEKE, TUCKYCCUN).

Buabl koHTpos: TeKymui (Ha J1a0OPATOPHBIX 3aHATUAX), MPOMEKYTOUYHBIH (MOIYIBHOE
TECTUPOBAHHUE), UTOTOBBIN (3a4eT B 6 cemecTpe).

Texkyumii KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBIIIEMbII MOHUTOPHHT YPOBHSI YCBOSHHS 3HAHUN
u (popMUpOBaHMS YMEHWI M HAaBBHIKOB B TEUCHHE CEMecTpa MM y4eOHOro roja. TeKyluid KOHTPOIb
3HAaHWH, YMEHUH M HAaBBIKOB CTYJCHTOB OCYIIECTBIIACTCS B XOJA€ YUEOHBIX (ayJAMTOPHBIX) 3aHITHH,
MIPOBOJIUMBIX IO PACITUCAHUIO.

dopmMamMH TEKYILIETO KOHTPOJsSI BBICTYMAIOT Kopomkue (0o 15 mum.) 3a0aHus, BBHITIOTHAEMBIC
CTy/ICHTaMH B HayaJle JICKIUHU C [IETBbI0 TIPOBEPKU HAJMYMS 3HAHHUH, HEOOXOIUMBIX JJIsl YCBOCHHUSI HOBOTO
MaTepHalia WA B KOHIIE JICKIIUH ISl BRSICHEHHSI CTETICHH YCBOCHHSI M3JI0KEHHOTO MaTepHaa.

Texkymuii KOHTPOJIb 3HAHUH TPOBOIUTCS IIYTEM OIICHKH BBINOJHCHHS NMHCbMEHHBIX 3aJaHUN K
MPAKTUYECKUM 3aHATHSM, a TAK)KE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHSAX.

PyOexxHbIN KOHTpPOJIb OCYIIECTBISIETCS TO Oojiee WM MEHEe CaMOCTOSATENbHBIM pazlienaM —
y4eOHBIM MOJYMSM Kypca W TPOBOAUTCA O OKOHYAHUU H3YYEHHUS MaTephala MOIYNIs B 3apaHee
YCTaHOBJIEHHOE BpEMSI.

PyOexHbIif KOHTPOJIH MMPOBOJUTCS C LIEIbIO OTPEIeNICHUs] KaueCTBa YCBOCHHUS MaTepraia yueOHOro
MOJyJs B IIesioM. B TeueHne cemecTpa MpOBOAUTCSA ABA TAKUX KOHTPOJIBHBIX MEPONPUATHS TIO TPadUKY .

[IpoBepka kauecTBa YCBOSHUS 3HAHUI OCYIIECTBISIETCS HE TOJIBKO B YCTHOW, HO U B MUCHMEHHOMN
dopme. IIpoBenenue pasHbixX 1Mo (GopMe U MO 00bEMY YCTHBIX M MUCHBMEHHBIX PAa0OT JUCHUTUTMHUPYET
CTYICHTa, MaéT MPENoIaBaTeII0 OCHOBAHUS IJs1 OOBEKTUBHON OIEHKU 3HAHHWM Ka)XJOTO CTYJEHTa MpHU
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BBIBEJICHUM CYMMAapHOTO 0Oajuia, MO3BOJIIET CTYAEHTY IPEACTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUM IO

MPEIMETY, YBHJIETh CBOM CUJIbHBIE U CIIa0ble CTOPOHBI, YTOOBI y4eCTh UX IPHU MOJrOTOBKE K 3a4ETYy.
Buzbl TEKyI1ero KOHTPOJIA:

a) yCTHBIN ()POHTAIBHBIN WM WHAWBUIYAILHBINA OMPOC;

0) mICbMEHHasi cCaMOCTOSITeIbHAS PadoTa;

B) YCTHOE€ M3JI0KEHHUE COJIEP>KAHUS IPOYUTAHHOTO B PAMKAaX CAMOCTOSITENbHON pabOThI;

I') YCTHOE BBICTYILJICHHE 110 TEME 00CYXKIEHUS.

IIpomeKyTOYHBIN KOHTPOJIb

JucuuiuinHa pa3ouTa Ha MOAYJIH, KOTOPBIE MPEICTABIISIOT COO0M JOTHUECKH 3aBepIICHHBIC YacTh
paboueii mporpamMMbl Kypca M SBISIOTCS TeM KOMIUIEKCOM 3HAaHUH M YMEHHH, KOTOPBIE TMOIJIEKAT
KOHTPOJIIO.

KoHTpoabs ocBoeHust Moaynel BKIIIOYaeT B ceOsl BBIIIOJIHEHUE MUCBMEHHBIX KOHTPOJBHBIX PadoT,
MPEAYCMOTPEHHBIX pabouelt mporpaMMon TUCIUILTAHEI.

B koHIle ceMecTpa MpPOBOIUTCS KOHTPOJBLHOE MEPOIPHUSTHE, BKIIOYAOIEE KOHTPOJIb MOCIEIHETO
MOMYJI JUIsl BCEX CTYAEHTOB U KOHTPOJIb, KOTOPBIM MPOXOJAT 00S3aTelNbHO TE€ CTYAEHTHI, KOTOpHIE
HMEIOT 33JI0JDKEHHOCTD TI0 IPOIUIBIM MOIYJISIM, a TaKXkKe T€, KTO JKeJaeT yAy4lIUTh CBOW PEUTHHT .

[IpomexyTOoUHBII KOHTPOJIb OCYILECTBIISIETCS 110 OaJUTbHO-PEUTUHIOBON CUCTEME.

MeTtoauka ¢popMHpPOBaHUS Pe3yabTHPYIOLIEH OLIEHKHU
HtoroBasi oleHKa CKJIaJbIBAE€TCS KaK CpETHEB3BEIIEHHAs IO pe3yibTaTaM BCEX OLEHUBAEMBIX
paboT Ha MPOTSHKEHUH CeMecTpa, KyAa BXOJAT MOCEIIeHNE JIEKIIMH U J1abopaTOPHBIX 3aHSTHUM, OTBETHI U
JIOTIONTHEHUSI Ha J1abOpaTOPHBIX 3aHATHSAX, KOHTPOJIbHbIE pabOThl (KOHTPOJIbBHBIE CpE3bl MO HTOTaM
MOJTYJISE).

IIpomMe:KyTOUHBIH KOHTPOJIb - UTOTOBasi OILIEHKA 3HAHWUM CTYAEHTAa, OCYIIECTBIISIETCA IO
HAKOIUTEJNBHON CHUCTEME CYyMMHMpOBAaHHEM OajUIOB, MOJyYEHHBIX B IPOLIECCE TEKYLIEro U pyOeKHOro
KOHTPOJISL.

®opMa IpOMEKYTOUHOTO KOHTPOJIS — IK3aMEH.

[IpoBeneHue TeKymero 1 NPOMeXyTOYHOIr0 KOHTPOJIS M0 JIUCHUILIMHE OCYILIECTBIISIETCS B COOTBETCTBUU
¢ Ionoxenunem COI'Y !

bajubHasi CTPYKTYpa OlleHKH

Makc. KoJ-
Dopma KoHmpos

BO 0aJlIOB
Teky1as olieHKa CTyJIeHTa B TeUeHUE |-8 Heenu COCTOUT U3: 20
* BhInoJIHeHUS 3aJaHUI Ha MPAKTHYECKUX 3aHATHAX 10
¢ BrimoaHeHus1 JOMAIIHUX 3aJaHui 5
* CaMOCTOSTENBHBIX PabOT 5
1-s pyOexHas mucbMeHHasi KOHTPOJIbHas paboTa 15
Tekymas onieHka cryaenrta B reuenue 10-15 Henenu coctout us: 20
* BrinonHeHus 3alaHui Ha TPAKTUYECKUX 3aHATUIX 10
¢ BrinoJjIHEeHU JOMAIIIHUX 3aJaHui 5
* CaMOCTOSTENbHBIX padoT 5
2-51 pyOexHasi MUCbMEHHasi KOHTPOJIbHAs paboTa 15
Hroro 70

! Tlonoxenne 0 TeKylleM KOHTPOJE YCTIEBAEMOCTH M MPOMEKYTOUHOH aTTECTAIMM OOYYarolMXcs M0 0Opa3oBATETbHBIM
IporpaMMaM BBICIIEro oOpa3oBaHUsI — IporpaMMaM OakajlaBpHarta, Maructparypsl u cnenuanurera B COI'Y.(B mocnenneit
penaxmuu ot 08.07.20 1. ITp.Ne 173)
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Meroauka (pOpMHPOBaHHUS Pe3y/ibTHPYIOLIeli OleHKH.?

B xopie TekyImero KoHTposIst CTyAeHThI MOTyT Habparh 0-70 Garwios:

1 —n1 pyGexxHas aTTecTalMsl_-MaKCUMAJIbHO 35 0aJ/U10B; U3 HUX:

Ot 0 o 15 GamnoB (pyOekHas aTrecTanysl) — TecTupoBaHue B LeHTpe TectupoBaHus COI'Y wmm
YKa3bIBAaCTCS HCHOJb3yeMas TpH W3YyYCHWH JAHHOW JUCHMIUIMHBI (opma (THMChMeHHas padoTa,
KOJUIOKBHYM, 3CC€ U T.11.);

Or 0 nmo 20 OannoB(Tekylias OLEHKa) — akTHBHas paboTa 3a JaHHbBI IEpUOJl HAa CEMHHAPCKUX
(IpaKkTUYECKUX) 3aHATHSIX

2-51 pYOEKHASL ATTECTAIMS — MAKCHMAJILHO 35 0a/J10B; U3 HUX:

Ot 0 1o 15 GamtoB(pyOeKHas aTTECTallnsl) — TECTHPOBAaHUE B IeHTpe TectupoBanus COI'Y;

Ot 0 1o 20 6anyoB (TEKylas OlleHKa)— aKTUBHAsI padoTa 3a JaHHbII MepHoJ] Ha CEMUHAPCKUX
(MpaKkTUYECKUX) 3aHATHSIX

[IpomexyTO4HBINH KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha dK3aMeHe CTyAeHT rmonydaer 0-30 6amos.

CrTymeHThl, TIONYYHMBIIHE B XOJ€ TEKymero m pyodexHoro koHTposist 50-56 OamioB aBTOMaTHYECKH
MOJTy4aroT «3auer».

PesynbTupyromias oreHka ckiaasiBaeTcs mo coorsercrBytomieid BPC gopmyie.

IIxaJja MTOroBONM aKaAEMHYECKOH YCIIEBAEMOCTH CTYAEHTOB 10 AU CLMILIINHE

Cucrema orenox COI'Y
CymMa 6amioB Hazpanue UucnoBoi SKBUBAJIEHT
86 - 100 OTJIMYHO 5
71-85 XOPOIIIO 4
50 - 70 YIOBJIETBOPUTEITHHO 3

IIprMepbI BONPOCOB K NPAKTHYECKUM 3aHATHAM
Pazgen «Xumuueckass TepMOAUHAMHUKA

1. OcHoBHbBIC MOHATUS XUMHYECKOH TEPMOIMHAMMKU. TepMHMHBI W HOHATHS: CHUCTeMa (OTKPBITAsl, 3aKpbITasi,
N30JIMPOBAHHAs, TOMOI'€HHasl, TETEPOreHHAas ), COCTOSIHUE U CBOWCTBA CUCTEMBI.

2. IlepBblii 3aKOH TEPMOAWHAMHKH, (OPMYIMPOBKA, MaTeMaTHUECKOE BBIpAKEHHE. BHYTpEHHSA SHeprus,
sHTaIbNUs. Beipaxenue I-ro 3akoHa A7l H30TEPMUYIECKOT0, H30XOPHOI0 U M300apHOTO MPOLIECCOB.

3. TermmoemkocTh. VcTHHAS, MOJSIpHAS TEIMIOEMKOCTh. 30X0pHast, n300apHas TEmIOeMKOCTb.

4. TernoBsie 3 dextrl. 3akoH ['ecca. 3aBUCHMOCTE TEITOBOTO d(pPeKkTa XUMUIECKOW peakiui OT TEMIIepaTyphl
(ypaBaenue Kupxrodga).

5. Beruncnenue TemioBsix 3¢ GekToB XuMuueckux peakimid. Kanopumerpusi. TemioTel pacTBOpEHUs U HEUTpaIU3alHK.

6. Bayrpennsis sneprus. DHranbnus. TernoBoit adgdexT xumuueckoit peakuun. 3akoH ['ecca.

7. Bropoii 3akoH TepmomuHamuku. PopmyiupoBka |l-ro 3akoHa TepMOIMHAMUKH. DHTpOINUS. 3aBUCHMOCTh
SHTPONMH OT TEMIIEPATYphI. MI3MEHEHNE SHTPONIUHU B HEKOTOPBIX MPOIEccax.

8. Ormpenenenne MOJISPHONM Macchl PAacTBOPEHHOI'O BEIIECTBA KPHOCKOMMYECKHM, 30YJTHOCKOINUYECKUM HIIH
OCMOTHYECKUM METOJIOM.

9. NneanbHble pacTBOPBL. 3aKOHBI UACATBHBIX pacTBOpoB. OcMoc U ocMoTHYecKoe AasiieHne. 3akoH Baut-I'ododa,
Payns. [loHmkeHune TeMnepaTypbl 3aMep3aHus pacTBOpa (KPUOCKOIIHS).

10. Cunbable 35eKTponuThl. OCOOEHHOCTH CBOMCTB CHIIBHBIX IeKTpoauToB. Kosdduurent akrusHocTu. [lonsTue
cobBaTalyy (TUAPATAIK) HOHOB.

2 B cootserctBuu ¢ [Tonoxennem o BPC oneHnBanus 00y4aromuxcst O4HON (pOPMBI IO 00pa30BaTeNbHBIM MPOrpaMMam
BBICIIEro 00pa3oBaHuUs — MporpaMmam Oakanaspuarta u crienuanutera B @I'bOY BO COI'Y (ot 05.03.2018 1., ip.Ne 47)
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Paznen «JaekTpoxumMusi»

1. Konaykromerpuyeckoe THUTpoBaHHE. THUTpOBaHHWE CHIBHOW KHCIOTHI CHJIBHBIM OCHOBaHWEM. THTpoBaHHE
cl1aboi KUCIIOTHI CUIIBHBIM OCHOBaHHEM.

2. DnexTpuyeckas IpoBOAUMOCTb pacTBOpoB. CKOPOCTh ABMKEHUS MOHOB. Y IeNIbHAS, SKBUBAJICHTHAS
MPOBOAMMOCTH JIEKTPOIIUTOB U MX 3aBUCHUMOCTH OT Pa3UYHBIX (PaKTOPOB.

3. TepMOXI/IMI/IH. Temnorer O6pa3OBaHI/IH 1 CropaHus BEIICCTB. CTaHZ[apTHLIe TCIIJIOBBIC S(l)(l)eKTI)I.

4. TepMmoauHaMU4YecKWe TNoOTeHHUaNbl. OHeprus [ub6ca wu osueprusa [enpmromeua. Ypasuenue ['nGbca-
I'enbMrosbLa.

5. YpaBHeHHe I/I306apI)I 1 U30XO0PbI XAMUYECKOH pCakuun. Bnusane TEMIICPATYpPbl HA XUMHUYECKOC paBHOBECUC. CMeH_[eHI/Ie
paBHoBecus (npunnur Jle-1llarense).

6. BTopoe Ha4daJo TCPpMOANHAMUKH. 9HTpOHI/ISI. HOCTyJ'IaT IInanka. Beraucienus: nsMeHeHUH OHTPONHNHU B PA3JIMYHBIX
nporeccax.

7. CaMompon3BoJIbHBIE U HECAMOIIPOM3BONIBHBIE TIPOLIECChl. KpruTepnu caMomnpor3BOIBHOCTH TIPOIIECCOB. Y CIIOBHS
TEPMOANHAMUYICCKOI'O paBHOBCCHU.

8. ypaBHEHI/Ie N30TCPMBI XAMUYECKOU pCaKkuun. XuMHUECKOE PaBHOBECHC B I'CTCPOIr€HHBIX CUCTEMAX.

9. ypaBHEHI/Ie 1/1306ap1)I 1 U30XO0PbI XAMUYECKOHN pCakuun. Bnusiaue TEMIICPATYPbl HA XUMUYECKOE paBHOBECUC. CMeH_leHI/Ie
paBHoBecwus (npuniur Jle-1arense).

10. DkBuBayeHTHAS dIIEKTPHUECKAsl TPOBOAMMOCTD M 3aBHCUMOCTD €€ OT Pa3HbIX (PaKTOpOB.

11. T'omMoreHHbIe U reTeporeHHbie cucremsl. [Ipasuio ¢as ['mboca.

12. TepmonuHamMuKa TalbBaHHYECKOro ayeMeHTta. OrmpezeieHre IMOTHON, CBOOOJHOW W CBS3aHHOW HYHEPrUU
raJIbBaHUYECKOT 0 3JIEMEHTA.

13. OOpatumMble U HeoOpaTHMbIe 31eKTpoabl. Kiaccudukamysi oOpaTUMBIX 3JIEKTPONIOB (AJIEKTPOJLI TIEPBOTO
porna).

14. Omnpenenenvie 31EKTPUYECKON MPOBOAUMOCTH pacTBOpoB. Konmykromerpuueckas sdeiika. OmpeneneHue
CTETEeH! ¥ KOHCTaHTHI ANCCOIUAIINH CTI1a00ro 3IEKTPOIUTA 10 HIIEKTPUIECKON TPOBOJUMOCTH PacTBOpA.

15. PaBHOBeCHBIE INEKTPOIHBIEC MPOIECCH M AJIEKTPOABIDKYIINE CHIIBL. DJEKTPOI, AJIEKTPOIAHBINA MOTEHIHAT U
3./1.C. DIIEKTPOXUMHUYECKOH IIeTH.

16. Teopuu BOZHUKHOBEHHUS CKavKa MOTEHIMANIA Ha TPAHUIIE METAJIT — PACTBOP.

17. ®azoBbIe paBHOBECHS B OTHOKOMITOHEHTHBIX CHCTeMax. JlmarpaMMa COCTOSHUS CepBl.

18. PaBHOBeCHBIE DJIEKTPOIHBIC HPOIECCH U AIEKTPOABMKYIINE CHiibl. OOpaTUMbIe U HEOOpATUMBIC 3JICKTPOIbI.
Kiaccudukarys 00paTUMBIX JIEKTPOIOB (JIEKTPOILI BTOPOTO POa).

19. T'anbBaHUYECKHI DJIEMEHT. XUMHYECKHE U KOHIICHTPAIMOHHbBIE TallbBAHHYECKU e dJIeMeHTh. O0mime
BBIPKEHUS TS 3.J1.C. TalbBAHMYECKOTO dJIEMEHTA.

20. PaBHOBecHe MEXIy TBepAOi (a30il u pacruiaBoM B OMHApHBIX cucTemax. Tepmudeckuil anamms. Jlmarpamma
COCTOSIHHSI OMHAPHBIX CHCTEM C 3BTeKTHKOH. [IpaBuio peraara.

21. ToHmwxeHnue Temneparypsl 3amep3anusi pactBopa. Kpuockonusi. [ToBbliieHne TeMiepaTypbl KUIIEHUS PACTBOPA.
D6ymuockonus. Ocmoc. M30ToHUYECKHE PACTBOPHI.

22. ®a3oBble paBHOBECHS B O/IHOKOMITOHEHTHBIX CHCTeMax. /lnarpaMmMa cOCTOSTHHSI BOJBL.

Paznen «XumMmnueckasi KHHETHKA»

1. OcHoBHBIC OHATHS M TOCTYNaTHl (GopManbHOW KHHETHKHU. [Ipsmas m oOpaTHas KMHETHYECKHE 3a/1a4H.
[TapaMeTpbl KHHETUYECKUX YPaBHECHUN.

2. MoneKymapHOCTh M HOPSIAOK peakuu. MeToapl OnpeielieHns opsaaKa peaknnu. Peakiun nepeMenHoro
ropsifika (TIPUBECTH MTPUMEPHI).

3. VYpaBuenue Appennyca. CriocoObl OnpeeseHus ONbITHON HEPTUU aKTUBALUH, U €€ CBS3b C SHEPTUsAMU
aKTHBAIMHU JIEMEHTAPHBIX MPOLIECCOB.

4. Kunermyeckoe oOnucaHue HEOOPAaTHMBIX peakIii TepBOr0 MOpsAAKAa B 3aKPHITBIX CHCTeMaX. Bpems
MOTYTIPEBPALIICHHS U CPEIHEe BPEMs KHU3HU UCXOIAHBIX MOJIEKYJL.

5. OOparumasi peakuus IepBoro Mops/Ka M OnpeeieHie ee KWHETHIeCKUX napamMerpoB. CKOpPOCTh peakiuu
U XMMUYECKOE CPOJICTBO.

6. HeoOpaTumble peakiMy HYJEBOrO U BTOPOTO MOPSIKOB, ONpeneieHHe KOHCTAHTBl CKOPOCTH U3 OIBITHBIX
JaHHBIX. ABTOKaTaJqMTHYecKas peakuus. Bpems momynpeBparieHust (IpH OAMHAKOBBIX KOHIIEHTPALIMIX
KOMIIOHEHTOB).

7. HeoOpaTtumble mOCIIEOBATENbHBIE PEAKIMH IEPBOr0 MOpsAKa (TOYHOE M HPUOIMKEHHOE PpelleHHS
KUHETHYEeCKOH 3a/1aun). MeToa KBa3uCTalMOHAPHBIX KOHLEHTPALUH U 00J1aCTh €ro NpUMEHEHHUSL.
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10.
11.

12.

13.

14.
15.

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

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Meronpl KBa3UCTAIlMOHAPHBIX M KBa3UPABHOBECHBIX KOHIIEHTPALMH B XMMUYECKOW KWHETHKE (Ha JTI000M
npuMepe).

VYpaBHenue Muxasnuca-MenteH. OmpeneneHne ero KMHETHUYECKHX IapaMeTpoB U3 ONBITHBIX JAHHBIX.
ConocraBnenue co cxemoi JIanrmiopa-XuHIIeNnbBy/ja B TETEPOr€HHOM KaTajn3e.

Kuneruka ¢epMeHTATHBHBIX peakuii ¢ KOHKYPEHTHBIM HHTHOMPOBAaHHEM.

HepaszserBiiennrsie nemnnbie peaknuu. CKOpOCTh TEMHOBOH M (POTOXMMHYECKOH peakmuud oOpa3oBaHHS
HBr. YpaBuenue bonenureiina-JIunna.

BriBo KMHETHYECKOTO0 YpaBHEHMs JIS Pa3BETBICHHBIX IENMHBIX PEAKUUH U ero aHaiu3 (Ha mIpumepe
TOpeHHs BOA0po/ia). MeTo «ImoycTallmOHapHBIX» KOHIIeHTpauuii CeMeHoBa.

PasBerBiieHHBIE LIETHBIE PEAKLMU: TOIYOCTPOB BOCIUIAMEHEHHS U IMPUYMHBI TOSBICHUS HECKOJIBKHUX
npenenoB BociulaMeHeHus. IlonmoxeHune mepBoro mpesena BOCIUIAMEHEHHs Ui CMECH BOAOpOAa C
KHCIIOPOJIOM.

[Tonoxenue BTOpOro mpezena BocimaMeHeHus as peakiuu Ho + Oo.

CkopocTH peakiuii B OTKPBITBIX CHCTeMax. YpaBHEHHE I CTAallMOHAPHOW CKOPOCTH pPEAaKIUH B
peakTopax HIEadbHOro CMENIEHHsS M HJEaTbHOro BhITeCHEHHS. CKOpOCTH PEaKlHUU MEepBOro IMOpsIKa B
peakTope WAeTLHOrO CMelleHus (HeoOpatumass W oOparuMmasi peakius). OnpeneneHre KOHCTAHT
CKOpPOCTH TIO CTaI[MOHAPHBIM KOHIIEHTPAIUSIM HCXOJHOTO BEHIECTBA U MPOAYKTA PEAKIINH.

Ucnonb3oBanue aaua0aTHUecKOro NPUOMMKEHHS JUIs ONWCAHMUS XHMHYECKOW pEaKIUd YacCTHII:
MTOBEPXHOCTH NMOTEHIINAJIBHON SHEPTHH, TyTh PEAKINH, YHEPTHUSI aKTHBAIUH.

Teoprs akTUBHPOBAHHOTO KOMILJIEKCA W CTATHCTHYECKHH BBIBOJ OCHOBHOTO YpaBHEHHSA. B3anmMocBs3b
ONBITHOW Y UICTUHHOMN PHEPTUI aKTHUBAILUH.

TepMoaHAMUYECKUI aClEKT TEOPUM AKTMBHPOBAHHOIO KOMILIEKca. Peakiuu B pacTBOpax. YpaBHEHHE
Bbpencrena-breppyma.

Teopust akTHBHBIX coynapeHuil. YpaBHeHue Tpayrua—IJIprouca.

[IpumeHeHue TeOpUU aKTUBHBIX COYAAPEHHUI K OMMOIEKYISIPHBIM PEaKIHsIM.

Hcnonp3oBaHue TEOpUM aKTHBHPOBAHHOIO KOMILUIEKCA U OLEHKH CTEPUYECKOTO MHOXKHUTENS TEOPUHU
AKTUBHBIX COYyJapeHUN.

WHTepnperaniuss NpPeIdKCHOHEHIMANBHOTO MHOXHUTENS B CTATHCTHYECKOM M TEPMOIAWMHAMHUYECKOM
acleKkTax TeOpUH aKTUBUPOBAHHOI'O KOMIUIEKCA. DHTPONHS aKTUBALIUH.

MoHoMoJIeKyIIpHble PEaKK U UX ONHCAaHUE B TEOPUU aKTUBUPOBAHHOI'O KOMILJIEKCA (B CTATUCTHUYECKOM
U TEPMOJIMHAMUYECKOM aCIIEeKTax).

Kunernyeckne 0COOCHHOCTH MOHOMOJICKYJSPHBIX peakiuii. [IpumeHenue Teopuu coymapenuit. Cxema
Jlunnemana. IlonpaBka XuHIIENbBYIA.

Peaknuu B pactBopax. YpaBHeHHe CMOIYXOBCKOI'O U €ro NPHUMEHEHHE B KHHETHKE OMMOJEKYJSIPHBIX
peaKIui.

Kunerndeckne XapaKTEpHUCTHKH JJIEMEHTApHBIX TporieccoB ¢doroxumuun. llpmannn Ppanka-KonmoHa.
dusnueckue U XUMHUUYECKUE CBOWCTBA MOJIEKYJ B 3JIEKTPOHHO-BO30YXKIEHHOM COCTOSHHH. DKCHUMEPhHI U
JKCHUIUIEKCHI.

3akonbl ¢oroxumun (3akoHel byre-JlamGepra-bepa, Bant-T'odda, Oifnmreitna). KBaHTOBBIN BBIXOZ.
«Kierounsiit a¢pdpexry». Kunernueckas cxema [llrepra-domsmepa. MHOrohOTOHHOE TOTITOMIEHHE.
OcHOBHbIE TOHATHA M KIacCUUKALIUKM B KaTaiu3e: TETEPOreHHBIH M TOMOIEHHBIH KaTanus,
(epMEHTAaTUBHBIM KaTaln3, aBTOKATaJIN3, aKTUBHOCTh M CEIEKTUBHOCTb KAaTaJH3aTOPOB, YHCIO 00OPOTOB
(TOF u TON). KaTtamm3 Ha HaHOYaCTHIIAX.

MexaHu3MBbl KHCIOTHO-OCHOBHBIX KaTaJIUTHUECKUX peakuuid M ux kinaccuduxanums. Lleomuter n ux
cBoiicTBa. TBepaple KUCIOTHI KAK KaTAIU3aTOPBIL.

Kuneruka peakuumii criequduyeckoro KHCIOTHOTO KaTaiu3a. MeXaHH3Mbl W JIMMUTHPYIOIIME CTaauu.
®ynkuusa kucnoTHocTH ['ammera. CynepKUCIOTHI.

Kunernka peakuuii oOLIEr0 KHUCIOTHOTO M OOLIEr0 OCHOBHOTO Karaju3a. MexXaHW3Mbl peakuuid u
JIMMUTHPYIOIME CTANH ITpoLecca. Y paBHeHNe bpeHcTena u ero aHanus.

KoppendunonHsle COOTHOWIEHHWS MEXAY KHHETHUYECKHUMH M TEPMOAWHAMHUYECKHMMH IapaMeTpaMH B
Karamuse. YpaBHeHusa bpéHctHena. YpaBHenne CemeHoBa-I1ondaHn U1 paiuKaabHBIX PEAKIIMM.

Kunernka JIbHrmropa-XuHIIENbBYAa [UIA pEaKIMM Ha OJHOPOJHOM TOBEPXHOCTH KaTaln3aTopa.
Oco0eHHOCTH KWHETUKH U 3aIIMCH KOHCTAaHThI PABHOBECHS B aJICOPOLIMOHHOM clioe (00LIMii ciryyaii).
Kunernka rereporeHHO-KaTaIUTUYECKUX peakuuil ¢ Iu¢Qy3uMOHHBIMH OrpaHUYEHHSAMHU. BHemHss
i dysust.

Kunernka kaTanMTH4ecKHX peakuMid BO BHyTpeHHeH aud¢y3noHHONH obnactu. PemeHne KMHETHUECKOR
3a1aun 3enbaoBuya-Tuie st HeoOpaTUMON peakK MEPBOro MOPSIKA.
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Pa3znen «HepaBHoBecHBIE 3JIEKTPOXHMHUYeCKHe (3J1eKTPOIHBIE) IPOLECCHD)

1. ONEeKTpONUTHYECKas TUCCOLMAIMs: D3KCIEPUMEHTANbHBIE TPOABICHUS M  KOJIMYECTBEHHBIE
cooTHomeHus. [IpruunHbl yCTOHYMBOCTH HOHOB B pacTBOpax 3jieKTponauToB. Mozens bopHa.

2. Teopust cunbHBIX BIIEKTPONAUTOB Jlebast-XIOKKens: MpUOIMKEHUSI MOJEIH HWOHHOW aTMocQepsl,
3aBHCHUMOCTD Pajilyca HOHHON aTMoc(ephl OT IPUPOIBI PACTBOPUTENS U AJIEKTPOIUTA.

3. [lepBoe u BTOpoe mpubmmxkenus: teopun Jlebas-XioKkenst Asl pacdeTa CpPEAHEro HOHHOTO
koo duimeHTa aKTUBHOCTH: TpEACTbl NPUMEHUMOCTH U TPHUPOJa HAOMIOAaeMBIX OTKIOHEHHH OT
JKCIIEpUMEHTA.

4, VYnenbHas W SKBUBAJEHTHAs 3JIEKTPOMPOBOJHOCTH 3JIEKTPOIUTOB. I[IOABMIKHOCTH OTIENBHBIX
HMOHOB. DMnupudeckuii 3akoH Konbpayia u ero obocHoBanue OH3arepom.

5. Umcna mepeHoca, HOHHBIE 3JEKTPONPOBOAHOCTH, MOABMKHOCTH H K03 duimenTsl auddy3un, ux
3aBHUCHMOCTb OT KOHIIEHTpAIH PacTBOpA.

6. 3aBHCUMOCTb 3KBHUBAJIEHTHOW 3JIEKTPONPOBOJHOCTH OT TEMIIEPaTyphl, IPUPOABI PACTBOPUTENS U
KOHIIEHTpaIK pacTBopa. Y paBHeHue OH3arepa.

1. [pomeccol quddy3nu u MUrpanun B pacTBopax aektponutoB. @opmymna HepHcera-DitHmTeiiHa.
Juddy3noHHbBII MOTEHIIMAT HA TPAHUIIE IByX PACTBOPOB.

8. PazHocT mOTEHIIMANIOB B 3JIEKTpOoXMMHUeCcKux cuctemax. lloreniumansl Bonbra u l'anbBaHwu.
IToBepxXHOCTHBIN TOTEHIIAAIL.

9. ONEeKTPOXUMUYIECKHIA TTOTEHIIMAN. Y CIOBUS PABHOBECHS Ha TPAHUIIE JIEKTPOAA C PaCTBOPOM U B
3JIEKTPOXUMHUYECKON 1enu. YpaBHeHue HepHcra.

10. CrangapTHble 3JeKTpoaHbie moreHiuanbl. Pacyer DJIC ¢ momomipio TaOMMI] CTaHAAPTHBIX
noTeHnuanoB. Juarpammer [Typ6o.

11. Kiaccudukariyst 37eKTpoI0B U 37IEKTPOXUMHYECKUX HIEMeH.

12. VYpasuenue [ 'n606ca-I"enbMrosbiia u €ro mpuMEHEeHNe K AIEKTPOXUMHUYECKIM CHCTEMaM.

13. Omnpenenerne merogoM DJIC rHeprun ['nd6ca, SHTATBIIAY W SHTPOITUN XHMHYCCKON PEaKITHH.

14, Onpenenearie meromoM JJIC koadduimenToB akTUBHOCTH, pH pacTBopa, NpoU3BeACHHMIA
PacTBOPUMOCTH, KOHCTAHT YCTOWYMBOCTH KOMITJIEKCHBIX COEINHEHHUH.

15. ONEKTpOKaANWJUISIpHEIC sBIIeHUSA. OCHOBHOE YpaBHEHHE OJJICKTPOKANMWIIIPHOCTH W YpaBHEHUE

JlunmMaHna I WAEaNbHO IONISIPU3YeMOro djekTpona. IloTeHmmanm HysIeBoro 3apsnma. 3aBHUCHMOCTh
TTOBEPXHOCTHOT'O HATSHKEHUS OT TOTEHIMAJla B PAcTBOpPax IOBEPXHOCTHO-aKTUBHBIX W TIOBEPXHOCTHO-
HEAKTHBHBIX DJICKTPOJIUTOB.

16. MopenpHbIE TPEACTABICHHS O CTPOCHHUW 3apsOKCHHOW MeX(asHOW TpaHWOBl  (MOACTH
I'enmpmromneiia, ['yn-Yanmena, llItepra u ['pama).

17. Tpu ocHOBHBIX ypaBHEHHS AU(PPY3NMOHHON KWHETHKH. Bparmaromuiicss AMCKOBBIA DIEKTPOI:
3aBHUCHMOCTb CKOPOCTH 3JIEKTPOJHOTO IPOIIEcca OT YaCTOTHI BPAIICHHS B YCIOBHUSIX CTAI[MOHAPHON muddy3um.

18. [onmsiporpadmsa: CymHOCTP MeTOda, YpaBHEHWE TMONsporpaduyeckoil BOJMHBL Y paBHEHHE
NnpkoBHUYa AJist PTYTHOTO KAITaroOIIEro 3JIeKTPoa.

19. JlumuTupyomue cTaguu B SJEKTPOXUMHUYECKUX peakuusx. YpaBHeHue batnepa-®onbmepa u
ypaBaenue Tadens: 3aBUCHMOCTh CKOPOCTH 3JIEKTPOIHOTO MpoIiecca OT moTeHnuana. Tok ooMeHa.

20. Teopus 3amemmeHHoro paspsaga: I[IpudWHBI  BOSHUKHOBEHHS MHHHMYMOB TOKa  Ha

MOJIPU3allMOHHBIX KPUBBIX BOCCTAaHOBJICHHWSA AHWMOHOB Ha OTPHUUIATEIIBHO 3apHX(CHHOﬁ TTOBEPXHOCTH.
HOJ’I?IpI/ISaLII/IOHHLIQ KPHUBBIE I pEKUMa CMEIIaHHON KHHETUKH.

21. ONEeKTpOXUMHUYECKHE TPOLIECCH], MPOTEKAIOIIME MPH KOPPO3UM METAJUIOB: CTAllMOHAPHBINA
MOTEHLIHAJ U TOK CaMOPAacTBOPEHUS MeTaylia. MeTopl 3alIuThl METAJIIIOB OT KOPPO3HH.
22. XUMHUUYECKHE HCTOYHHKH TOKa. 1epMOJMHAMHYECKHE W KHHETUYECKHE AacleKThl UX paOoTHI.

[Ipruunel camopaspsiza.
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le/IMeprIe 3aJa4Yi K 3K3aMeHy o JUCIUIIJINHE «(DI/BI/I‘{CCKaﬂ XUMUA»
Tunosble 3a1a4u K pasaenay « TepmoanHaMmuka»

1. ITo naHHBIM TaONWIBl paccYUTaTh W3MEHEHWE TepMoauHamudeckux ¢yHkuuii AH, AF, AS B peakuum,
MPOTEKAIONICH B TalbBaHMYECKOM dJIEMEHTE.
Peaxrust T°C D.1.c.,B (dE/dT),,B/rpan

Pb + PbO; +2H,SO4 =PbSO4 +2H,0 25,0 2,04 1,36-10°
2. BbluuciauTh MakcHMalbHYHO paboTy o0OpaTHMOW peakiuu, BbIpa3MB €€ B JDKOYISAX U KaJOPHSX,
mpotekatoreit B anemente: CulZn|1ua ZnSO4l|1un CuSO4|Cu. CranmaptHas 3.1.¢. paBHa 1,1 B.
3. OmpenenuTh KOHCTAHTY PaBHOBECHS PEaKIUH, TpoTekaromei mpu 25°C B smemente ZnjZn?* (a =1)||Cu®*
(a=1)| Cu. D.a.c. mannoro smeMenTa pasna 1,1 B.
4. BeIYucnuTh 3.1.C. Lenu:

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

npu 25°C. DkBuBaJieHTHas 3JeKTponpoBoaHocTh pactBopa 0,1 M AgNO; paBna 10,93, a pacrteopa 0,01 M
AgNO3pasna 12,53 Cv-M*Monb ™. (Cron = 0t Cpacrsopa; o = A/ Acc).
5. Paccuntarh KOHCTAaHTy paBHOBecus peakiuu: ZnSOs + Cd = CdSO4 + Zn. CraHmapTHBINH MOTEHIIHAT

Zn|Zn?* pasen -0,762 B, a Cd|Cd*" = -0,40B. (IgK =%)

6. PaccunraTh 3.71.C. JNIEMEHTa, COCTABJIEHHOTO U3 TOTy3/eMeHToB: ZN|Zn** (axtmBHOCTs ZN?* paBHa 0,02) 1
Cu|Cu?* (axtuBHOCTH CU** paBHa 0,3), ecim E° (Cu|Cu?*) = 0,373 B; E° (Zn|Zn*") paBHa -0,673 B.

7. Cocyn ansi onpeneneHns deKTPorpoBoHOCTH, HanomHeHHbIH pacTBopoM KCl ¢ ¢(KCl) = 0,02 monb/n1 pu
20°C, mokasbiBaer conporusienne 82,4 Owm, a HamomHeHHbIii pacTBopoM K2SO4 ¢ C(1/2 K2SQ04) = 0,005 mosb/n
- 326 OM. BBIUMCIIUTH IOCTOSTHHYIO COCY/Ia U MOJISIPHYIO AJIEKTPONPOBOIHOCTH pacTBopa K2SO4.

8. Borunciuth (Ao) IS YKCYCHOM KHCIIOTBI, €Clid Ao Uit HCl, KCl1 u CH3COOK coOTBETCTBEHHO paBHBI
380-10* 130-10* 100-10* Cm-M*/Moinb pu 18°C.

9. Temnorsl oOpasoBanus ciuenyrommx coeaunenuii CoH;, CO, u HoO(k) cooTBercTBeHHO paBHbI 226,8; -
393,5; -285,8 x/Ix/Moib. OnpeneiauTh CKOJIBKO TEIIa BRIASIUTCS Mpu cropanuu 5 moneit CoHa.

10. Paccuutarh TemnoBoi 3PQeKT peakidud MpH CTaHAAPTHBIX ycinoBuax (298 K, naBiieHHe MOCTOSHHOE H
paBHO 1 aT™M), €ciii U3BECTHBI TEIJIOTh CrOPaHUsI yYaCTHUKOB PEAKIUH:

C2Hs0H(x) + CH3COOH(:x) = CH3sCOOC H5(x) + HoO(k),

AH.° C,HsOH (k) = -1370,68 xJ[>x/MOub;

AH.° CH3COOH(x) = -874,58 kJI/MOB;

AH.° CH3COOC,Hs(x) = -2246,39 xJ[x/MOIb;

AH:°H0(x) = 0.

11. Onpenenute u3MeHeHNe BHYTpeHHeH sHeprun npu uzobapuueckoM (1,013-10° u/u?) ucnapenuun 100 2 Bojs!
mpu  150°C, ecmu oObeMOM KUAKOW BoApl TIpeHeOpeub. Temmora wcmapeHuss Bomsl mpu  150°C
paBHa 2112,66 oorc/e.

12. OmpenennTe n3MeHEHNE BHYTPEHHEN YHEPTUU TIpH M300apuyeckoM ucnapernn 10 2 3THIOBOTO criupTa MpH
temmepaType kureHnus (78°C), ecau TemoTa ucnapeHus cnupra paBHa 922,77 doic/e. OOBEMOM KHATKOCTH
MpeHeOpedb.

13. Kakoe xomn4ecTBO TEIUIOTHI HE00XO0ANMO TSl m30Xopudueckoro HarpeBanus 10 2 azora ot 10 go 20°C?

14. OpnoaToMHBIA Ta3 B KonmudecTBe 5 s (yCIOBHS HOpManbHbIE) HarpeBaroT A0 600°C mpu HMOCTOSHHOM
obobeme. KakoBbl 3HAUCHUSI KOHEUHOI'O IABJICHUS M KOIMYECTBA 3aTPAYEHHOMN TEII0ThI?

15. Kakoe xoiauuecTBO TeIlla BBLACIUTCS IPU U30TEpMHUUECKOM cxkaThu 10 11 maeanbHOro rasa, B3STOTO MPH
27°C 1 HOpMaJILHOM aTMOC(EPHOM JIaBJIICHHH, €CTH 00beM ero yMmeHsmmuTces B 10 pa3?

16. Haiitn n3meHeHne BHyTpeHHeH sHeprun npu ucrnapenuu 100 e Boas! npu 20°C, gormyckasi, 4To mapsl BOJIBI
MOJUUHSIOTCS 3aKOHAM HICAJIbHBIX Ta30B M YTO 00bEM JKUAKOCTH HE3HAYHUTEIIEH 110 CPABHEHHUIO C 00bEMOM
napa. Y aenbHas TeroTa napoodpasoBaHus BoAsl paBHa 2451 Jxk.
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TunoBble 330244 K pasaeny «XHMHYECKAasE KHHETHKA»

1. BaumogeiictBue okcuaa yriepona (1) ¢ xmopom Beipakaercs ypaBuenneM: CO+Cl,~COCl,. Konnenrparms
okcuna yriepoaa (I1) pasua 0,3 mons/i, a xsopa — 0,2 Monb/1. Kak U3BMEHUTCS CKOPOCTh MPSIMOM peakiluy, eCliv
YBEIMYUTHh KOHIEHTpaiuioo okcuaa yriepoma (II) mo 1,2 momw/m, a koHumeHTpammio xiopa — a0 0,6 Monb/m.
Cuutath, 9TO peaKIys BTOPOTO MOPSIIKA.

2. Cropocth peakiiun A+2B npu [A]=0,5 mons/n u [B]=0,6 mons/a paHa 0,018 moib/n. BeIYHCIUTE KOHCTAHTY
CKOPOCTH PEAKIIHH, CUNTAs], UTO PEAKIUS TPETHETO MOPSIIKA.

3. OmpenenuTh MOPSIOK PEAKIMM OMBUICHHS YKCYCHOMETHJIOBOTO 3(Hpa IIEIOYbI0 Ha OCHOBE CICIYIOIINX
JAHHBIX:

Bpewmsi, mun 3 5 10 25
Konm.  pacrBopa  NaOH, | 0,00740 0,00634 0,00464 0,00254
MOJIb/JL

Hcxomable KOHIIGHTpAIUK Ienodd U d¢upa oanHakoBbl 1 paBHbI 0,01 MOIb/.
4. BBIYHCIUTH, BO CKOINBKO pa3 YBEIHMUHTCA CKOPOCTh PEAKIMM HpHU TIOBBINIEHWH TemrepaTypbl Ha 150°C,
MPUHUMAS TeMIepaTypHbIA K03()(UIIMEHT CKOPOCTH PEAKIIMU PABHBIM 2.
5. TIpu kaKoii TemMIepaType 3aKOHUMTCS HeKoTopas peakmus 3a 0,5 mun, ecmu ipu 70°C oHa 3akaHumBaercs 3a 40
MuH? TeMrepaTypHbiid K03 OUIMEHT peakiuyu paBeH 2,3.
6. JIyist peaKIiH OMBLIEHHS YKCYCHOITHIIOBOIO d(Hpa MpH GONBITOM H30BITKE BOBI KOHCTaHTa ckopoctn mpu 20°C
pasua 0,00099 MUH?, a npu 40°C ee Bermumnua cocrasiser 0,00439 mun™. OmpenenuTe dHEPTUI0 aKTUBAIMU U
KOHCTAaHTy cKopocT peakiuu mpu 30°C.
7. Cxopoctb obpazoBannst NO B peaxtmn 2NOBr ) —2NO) +Bray) paBna 1,6:10* momb- ¢t Uemy paBHa
CKOPOCTb PeaKIMK U CKOpocTh pacxoaoBanust NOBr?
8. B HekoTOpoil peakiuu Menoro mopsaka NA—B kormeHTpanms ucxomHoro semectBa 0,5 Momb- T GbLra
JIOCTHTHYTA 33 4 MHH IpH HAyaJIbHOH KOHIEHTpamuH 1 Momb-1" M 32 5 MMH NpH HayadbHOH KOHLEHTpPAIMH 2
MOT- 1Y, Y CTaHOBHTE OPSAIOK PEAKIHH.
9. Iomp3ysich ypaBHEHUEM AppeHHyca, OIEHHUTE, IPU KaKUX TEeMIIepaTypax M SHEPTHUSIX aKTHBAIMH CIPABEIINBO
npasuiio Bant-I'odda.
10. Peaxuus nepBoro nopsaka mpu temnepatype 70°C 3aepuraercs Ha 40% 3a 60 mun. IIpu kakoii TemmepaType
peakius 3aBepmmtcs Ha 80% 3a 120 MUH, eclM SHEprUs aKTHBAIMHK paBHA 60 K[ MOmb 2
11. CxopocTh GaKTepHaTbHOTO T'MAPOIN3a MBI PhIO yIBAaHBaeTCsA IpH mepexome oT Temmeparypsl -1,1°C k
temmeparype +2,2°C. OIeHnTe SHepTHIO AKTHBAIINH TOH PEaKIHHL.
12. Jlnst oOpaTUMOii peaKiiy IEPBOro MOPSIKa:

Ky

AT—= B

Ka
xoHcTaHTa paBHOBecHs K = 8, a ki = 0,4 ¢ ’. BeunciuTe Bpems, NpH KOTOPOM KOHIIEHTPAIIMH BemiecTB A u B
CTaHYT paBHBIMH, €CJIM HadallbHasI KOHIIEHTpaIus BemecTsa B paBHa 0.
13. B mapaiensHBIX PEaKIusaX MepBOro mopsIKa

K, B

/

mD

BBIXO/I BemiecTBa B paBen 63%, a Bpems npeBpamieHus A Ha 1/3 paBHo 7 munytam. Haiinute Ky 1 Ko.
14. B cucreme npoTeKaroT ABE MapajulelibHbIE PEaKLnu:

A

A + 2B — npoxykrsi (K1),
A+ 2C — npoaykrtsl (K2).

Otnomrenne Ky / ko = 5. Hauanmbuble konientpamuu BemiectB B u C omunakoBel. K MoMeHTy Bpemenu t
npopearuposano 50% Bemiectsa B. Kakas gacTs BemectBa C npopearupoBaia K 5TOMy MOMEHTY?
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IIpumep nadopaTopHbIX 3aHATHII (5 cemecTp)
Pagora 1. OIIPEJEJEHUE TEIIJIOTbI PACTBOPEHUSA COJIU. ONNPEJAEJEHUE TEIIJIOTHI
OBPA30OBAHUSA KPUCTAJUVIOTUAPATA

Hesan padoThl. 1. O3HAKOMUTHCS C KAIOPUMETPHYECKIUM METOIOM U3MEPEHHsI TETIOBBIX 3 (PEKTOB.
2. OmpenenuTsb TEIUIOTY PACTBOPEHUS COJIH.
3. Ompenenuts TEMIOTY 00pa30BaHUs KPUCTAJUIOTHIPATOB U3 OE3BOAHON COIIH.

[Ipu pacTBOpeHuu cond B BOJE, TaK K€ KaK M MpH JPYTUX H3MEHEHMSIX COCTOSHHUS BEIEeCTBa,
HabOmIo1aercs JIMOO MOTJIOIIeHNE, THO00 BBIJEICHUE TEIUIOTHL. M3ydeHneM TerioBbIX S(¢GEKTOB, MPOMCXOAIIIMX C
BEIlleCTBAMH, 3aHMMAETCsl Hayka TepMOXuMHs. B ocHOBe TepMOXMMHUU JIEKHUT OTKpHITHIM B 1840 r. akan. I'. U.
I'eccoM 3aKOH, COTIIACHO KOTOPOMY Mennogoll d¢hgekm peaxyuu 3a8ucum moabKo Om HAYANbHO20 U KOHEeYHO20
COCMOAHUY peazupyroujux 6ewecmes U He 3a8Ucumm om mozo, Kakum nymem OHU Nepeutiu 0m 00H020 COCMOAHUS K
Opyeomy. 3axoH ['ecca sBiseTcs BIOJNHE CTPOTMM TOJBKO Ui TIPOILIECCOB, MPOTEKAIOUIMX IPHU IOCTOSTHHOM
NaBJIeHHH (B 9TOM ciy4dae TerioBoi 3¢ dekt paBern AH 3HTANBINUS) WIK TIPH MOCTOSHHOM 00BeMe (TOraa TeroBoH
a¢dexr Oymer paBen Q). 3xech u B cieayromieil padore Mbl OyJeM paccMaTpuBaTh TEIUIOBbIC d(M(EKTh mpu
MTOCTOSIHHOM 00Bbeme Q.

[Tpu momomy 3TOro 3aKOHA MOXKHO PACCUHMTATh BEIMUYUHY TerioBoro 3ddekra mpeBpalieHus BelecTsa
TaM, TJle HEBO3MO)KHO MIPOM3BECTH TOYHOTO MPAMOTo m3MepeHus. Hampumep, mpy moMoIy npsiMoro M3MepeHust
TPYAHO OINPENENUTh TOYHO BEIWYMHY TEIJIOTH 00pa30oBaHMs KPUCTAJUIOTHIPATOB, TaK KaK Peakmust 00pa3oBaHUS
KPUCTAJUIOTHIPATOB M3 OE3BOMHOIO TBEPAOrO BEIIeCTBA M BOABI HAET OBICTPO TOJBKO BHAYaje, IMOKa He
MPOPEATUPYIOT C BOJOH TOBEPXHOCTHBIC CIIOM KPHCTALIMKOB OE3BOJIHOTO BEIECTBA, a 3aTEM PEAKIHS CHIILHO
3aMeUIIeTCs W JONITO He 3aKaHudmBaerca. Kpome Toro, mpormecc OCIOXKHSIETCS pPaCTBOPEHHEM BEIIECTBA B BOJIE.
OnmHako TmpH TIOMOIIM OCHOBHOTO 3aKOHA TEPMOXMMHUHM MOXKHO OINpPEJETUTh TEIUIOTY 00pa3oBaHuUs
KpUCTAUIOTHpATa, €CIM H3MEPUTh TEIUIOTY pPACTBOPEHUS OE3BOAHOW COMM U TEIIOTY PpacTBOPEHHUs
KPHUCTaJJIOTHPATa U U3 [IEPBON BETMUUHBI BBIYECTH BTOPYIO:

Q = Q6c313 - QKpl/lCT- (1)

IIpu pacTBOpeHUM CONM B BOJE IPOTEKAIOT OAHOBPEMEHHO JIBa IIpoliecca:

1) paspyiieHue KpUCTZIMYECKOW DEIIETKH BElecTBa M JUCCOLMAIMS MOJEKYJ] Ha HOHBI, IPU 3TOM

MIPOUCXOIUT IMOTJIOIICHUE TEIIOTHI B KOJIMYECTBE, paBHOM Ql’

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

Qpacmg = QZ + Ql )

[TosTomy BemiecTBa, 0ONaMAIONINE MPOYHONW KPHUCTAJUIMYECKON pEmeTKON W ciado THAPATHPYIOIINECS B
pacTBOpe, pacTBOPAIOTCSA C MOIJIONIEHHWEM TeIUIoThl. BerecTBa e ¢ HEeMpPOYHOM KpHUCTAIMYECKOW PElIeTKOM,
o0pasymomye B pacTBOPE CHJIBHO T'MAPATUPOBAHHBIE HMOHBI, HalPUMEP HOHBI BOJOPOAA WJIM THAPOKCHI-HOHBI,
PacTBOPSIIOTCA C BBLACICHUEM TEIJIOTHI.

Tennora pacTBOpeHHs BEIIECTBA YBEIMYMBACTCS C YBEIWYCHHWEM KOJIMYECTBA PacTBOPUTEI,
nmpuxozsAmierocs Ha 1 Monb pacTBopsiemoro BemiecTBa. Ecnm sxe Ha 1 monb BemecTBa nmpuxoautcst 6oee 100-300
MOJb PACTBOPHUTENA, TO JajbHEWIIee pa30aBiIeHHE pAacTBOpa O4YCHb CJIA00 H3MEHSET BEIUYMHY TEIJI0ThI
pacTBopeHusl.

Tennomoui  pacmeopeHuss NPUHAMO  HA3bIEAMb  KOAUYUECMBO  MENIOMbl,  NO2AOWAIOWelcs Ul
svidensowenicss npu pacmeopeHuu 00HO20 MOJIsL 6eujecmed 6 MAaKkoOM KOIUYecmee pacmeopumens, Ko2oa
OdanvHetiutee e20 000asieHUe He CONPOBOICOAEMCIL USMEPUMBIM MENNI08bIM 3P dexmon.

Ipunapne:xxnoctu Ans padoTel. CTEKITHHBINA COCY ¢ MEIIANIKod M cocyn Jlproapa Ha 0,5 11; cTakaH Ha
0,5 1; Tepmomerp bekmaHna; ammyna Ajsl conM; CTEKIISIHHAS MAJIOYKa; aHAJIUTHYECKHE Bechl; (papdopoas cTynka;
TexHu4deckue Beckl; mecounbie yacekl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3Bognas CuSOa.

Onucanue mnpudopa. [l onpeneneHuss TEIIOTHl PACTBOPEHHS] COINM  MOXKHO BOCIOJIB30BATHCS
kanmopumerpoM (puc. 1). B cocyn Jlproapa 1 emroctsio 500 mur Ha ipoOke 3 ykperusror TepmoMerp bekmana 4 u
MPOOHPKY 5 (amIryiry, puc. 2) Ui COIH CO CTEKITHHON Malloukoii 6. PacTBop mepeMenmBaioT Menankoi 7.
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Puc. 1. Cxema kajgopumerpa: Puc. 2. AMmmyna co CTEKISIHHON MajiouKon Juis
1- cocyn [proapa; 2 — mratus; 3 — mpodka ¢ COJIM ¥ paCTBOPOB KHCJIOTHI WJIH LIETOYH.
otBepctusiMu; 4 — repmomerp bekmana; 5 — ammyna; 6 —
CTEKJISTHHAS MajlouKa; 7 — Mellajka.

Onpenenenne NOCTOSIHHOI KanopuMerpa. [y pacuera TemioBoro 3¢ dexra nporecca, IPOTEKAOIIEro B
KaJIoprMeTpe, HeOOXOIUMO 3HATh IOCTOSHHYIO KaJOpHUMETpa, T.€. KOIWYECTBO TEIUIOTHI B KaJIOPHAX, KOTOpOE
TpeOyercs Ui HarpeBaHUs KaJOpPHMETpa ¢ TEPMOMETPOM, MEIIAIKOW, MPOOUPKOH, Bomoil 1 compio Ha 1°C. [na

narpesanns Ha Al morpebyercs:
KAt
Q =
v

rae Q — TemnoTa pacTBOPeHHs colu; V — KonmumuecTBo conu, Moib; Al — HaiinenHoe M3Menenue TemmepaTyphl B

xanopumerpe; K — nocrosuas kanopumerpa.

[ToctosiHAy10 KamopuMeTpa K MOKHO ONPEICIHTHh IO M3BECTHOH TEIJIOTE PACTBOPCHHS KaKOW-HUOYIbH
COJIM, HaITPpEMeEp T10 TEIUIOTE PACTBOPEHUS HUTpaTa Kaius. [Jig 3TOro TmaTeabHO pacTUPAIOT HUTPAT Kajus (5—7 T)
B (apcdopoBoii crynke. B3semmBaror (¢ Tounoctsio g0 0,01 r) mycTyio aMIrymy ¢ Halodkoi (puc.2), HaCHIIaroT
TyZa OKOJIO 5 T' COJIM U CHOBA B3BEUIMBAIOT. M3 pa3HOCTH Macc HaXOIAT Maccy COJM. B3BEMIMBAIOT CTEKIISIHHBII
cocyn lproapa 1 (6e3 mpoOkn) ¢ TouHOCTHIO 0 0,1 T Ha TEXHWYECKHX Becax W HANMBAIOT B Hero okomo 300 mi
TUCTHJUTHPOBAHHOW BOZBI, MMerotel TemmepaTtypy 18°C. CHOBa B3BEIIMBAIOT COCYII C BOJOHM U 1O Pa3HOCTH Macc
HaXOJSIT MacCy BOJIBI.

3aKkppIBalOT KajdopuMeTp (CTEKIAHHBIA cocyx 1) mpoOKoi W YKpemsioT B Hel TepMomerp bekmaHna,
MEIIAJIKy W aMITyJIKy C COJIbI0 (pHC. 2). 3aTeM OIMpeeNsioT TeMIepaTypy CHadaia BOJBI, a 3aTEM PacTBOpa COJU
MIpU TIOMOIIH TepMoMeTpa bexkmaHa. Y4UWTBIBas, 4TO PAcTBOPEHHE HHUTpATa KalHs MPOTEKAaeT C IOIJIOMIEHUEM
TEIUTOTHI, TepMoMeTp bekMaHa HacTpanBaroT TaK, YTOOBI MEHHUCK PTYTH HAXOAWIICS B BEPXHEW €ro 4acTH.

Jns ydera TeruiooOMeHa KaJdopUMeTpa C OKPYXKAIOMmIeH CpPenoil W OmpeieNeHrs] NCTUHHOTO W3MEHEHWHS
TEeMIEepaTypsl BO BPEeMS OIbITa BECh KaJOPHUMETPUUYECKUH MPOIIECC IENUTCS Ha TPH IEPHOAA:

1) mpeaBapUTEIbHBIN MIEPUOJ, TPOTOIKAFOIIHIACT 5 MUH;

2) TJIaBHBIF EPHOJ — MPOIIECC PACTBOPEHHUS COJIH;

3) 3aKITIOYNTENHHBINA TIEPUO — 5 MHUH.

[lomemmBass Bogy B KajopuMeTpe, HAONIOMAIOT 3a TEMIEpaTypol, KOTOpas H3MEHSETCS BCIEICTBUE
TEII000MeHa C OKpyXKatomiei cpemoil. Korma m3aMeHeHHs TeMIlepaTypbl B KaXKble MOIMUHYTHI CTaHYT TOYTH
OJIMHAKOBBIMH, T.€. KOTJa YCTAHOBHUTCS PaBHOMEPHBIA XOJ TEMIIEPATYphI, JENAl0T €€ OTCYETHI C TOYHOCTHIO 0
0,002°C B TeueHue 5 MHH, yepe3 Kaxkable NOIMUHYTHI. [locie 3Toro pazdomBaioT MajgouYKONW aMITysy C COJbIO Tak,
4TOOBI BCA COJNb BBHICHITIANIACH B BOMY, W, pa3MelIMBas PacTBOp, HAOMIOJAIOT 32 M3MEHEHHWEM TeMIIepaTyphl
(TmaBHBIN TIEpUON), TIPOAOIKAS OTMEYATh 3HAYEHUS e TaKUM JKe CIIocoOOM, Kak W paHbie. Eciaum Temrepatypa
nagaer o4eHb OBICTPO M TPYAHO HAOIONATh 3a THICSYHBIMH M AK€ COTBIMH JONSIMH Tpajyca, TO €€ MOXHO
OTCUUTBIBATh (PErHCTPUPOBATH) C MEHBLIEH TOYHOCTBIO (O HECATHIX Aonei rpagyca). Ecnum mo kakoit-mm0o
MPUYMHE OTCYET BOOOIE HEe ObUI MPOM3BENEH, TO MPH 3allUCH CTaBHTCS 4epTa. DTO HYKHO JelaTh [OTOMY, YTO
MPOIYCK OTCUETa TeMIlepaTyphl 0€3 OTMETKM IMOBEIAET K COKPALICHUIO MPOMEXKYTKa IJaBHOrO IMepuoja, a 3TO
OTPAa3UTCs HA BEINWYHMHE MONPABKH HA TEIUIOOOMEH KaJIOpUMETpa C OKpykaromel cpenoi. OKOHUYaHHEM TIIaBHOIO
MepruoJa U HAYaJIOM 3aKIIOYUTENBHOrO MPHUHATO CYUTATh YCTAHOBJICHHE BHOBb PAaBHOMEPHOI'O XO/a M3MEHEHUS
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TeMIepaTypsl. B 3aKIIOYMTENBHOM MEpHOAE TeMIlepaTypa OTMedaeTcs Tak ke, Kak M B MPEeIBapUTEIbHOM, — B
TEYEHUE 5 MUH.

g pacdera TOYHOrO M3MEPEHHs TEMIEpaTyphl PACTBOPEHMSI CONM BBIUEPUMBAIOT HA MHJUIMMETPOBON
Oymare rpaduk, Tae Ha OocH aOCHMCC OTKJIAABIBAIOT BpeMs, a Ha OCH OpIUHAT — W3MEHEHHs TEeMIIepaTyphl 3a
kaxapie 0,5 muH. Ecnum coennHUTh HaliieHHBIE TakuM o00pa3oM TOYKH, TO Ui MPEABAPUTENBHOTO U
3aKITIOYUTENFHOTO TIEPHO/IOB TIONYYAIOTCS JIBE HAKIIOHHBIE TIPSIMbIE, HAKIIOH KOTOPBIX OYZET 3aBUCETh OT Pa3HOCTH
TeMIEpaTyp MEXKIY KaJIOpUMETPOM U OKPYKAIOIIEN Cpe1oH.

[Mpumepnas mmarpamma (rpadHk), KOTopass MOXKET MOJIYYMThCA, MpHUBEAEHa Ha puc. 3, rme AB —
npeaBapuTeNnbHbIi iepron, BD — rnaBubiit 1 DC —3aKmFOUUTENbHBIH.
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BpeMA, MUHymo!

Puc.3. U3menenne TemmepaTypsl BO BpEMEHU

BBuy TOro, 4T0 BO BpeMs Ipoliecca IPOMCXOIUT OOMEH TEIIOTON MEXIY KaJOPUMETPOM U OKP Y KaIOIIeH
Cpe/loil, HeoOXOJMMO cJIeNaTh COOTBETCTBYIOIIYIO IIONMPAaBKY, YTOOBI IONYyYUTh HM3MEHEHUE TeMIIEpaTyphbl,
BBI3BAHHOE pacTBOpeHHeM conu. Jlig 3Toro mpojomKaloT —JIMHUIO, COEOUHSIONIYIO — TeMIIepaTypy
MIPEeBAPUTENHHOTO TIEPHO/a, BIIPABO, a JIMHUIO 3aKIIOYUTENBHOTO Tepuojia — BIEBO (IIYHKTHPHBIE MpSMBIE Ha
rpajuke). Ha cepeamne rnmaBHoro mepmona B Touke C TPOBOIAT MPsAMYIO, MapajuIeNbHYIO OCH OpIWHAT, 1O
TepeceueHus ¢ MyHKTUpHOH muHuei. Paccrosune At mexmy Toukamu mepeceuenns GyneT paBHO HCIIPABIEHHOMY
M3MEHEHHIO TEMITEPATyPhl B pe3yIbTaTe PACTBOPEHUS COJH.

Onpenenus 3Hadenne Al , BEMMCISIOT HOCTOAHHYIO KAJTOPHMETPa MO YPaBHEHHUIO:

14
K=l ®

rae Qpacms — M3BECTHAS TEIIOTAa PACTBOPCHUSI COMM; Y — KOJMYECTBO COJIH, MOJIb; At— HalilcHHOE N3MEHEHNE TEM-

TepaTypsl B KaJIOPIMETPE B pe3yiIbTaTe pacTBOpEHUs comd. i HUTpaTa Kajaus Temiora pactBopeHus npu 18°C
paBHa:
Qpacrs = —35,62 xJ[x/Monb = —8,52 KKal/MOJIb

Onucanmne padoTsl

Onwvim. JInsi onpeneneHus TEIIOTHl THAPATALMHA COJM HEOOXOIMMO ONpeNeNuTh TEIUIOTY pacTBOpeHus 1
MOJb 0€3BOIHON CONMM M ee Kpuctauioruapara. Ilpu HaXoXAeHUH MOCIeIHUX TEMJIOT HEOOXOOUMO ONpPEACIUTh
HW3MEHEHUE TeMIepaTypbl IPU PACTBOPEHUH ONPENENCHHOW Macchl cOoiMM. Tak Kak IpU BBIYUCICHUU TEIJIOTHI
pactBopenus (hopmyna 2) IPUXOIUTCS IMOJIB30BATHCS MOCTOSHHOM KajJopuMeTpa, KOTopas MpelCcTaBisieT coOoi
KOJIMYECTBO TEIUIOTHI, HEOOXOMMMON I HarpeBaHus kanopumerpa Ha 1°C, To Maccy BOzbI BO BCEX OMBITAX HAJIO
B35Th TaKYIO €, KaK [IPU OIMPENEIeHUN OCTOSIHHOM Kanopumerpa, T.e. 300 r.

ColGupatot npudop, Kak yka3aHo Ha puc. 4. OTBEIMBAIOT NPUOTU3UTENIBHO § T U3MEIBYEHHOI'0 METHOTO
KyI[mopoca U IMOMEIIAIT ero B MpoOHpKy (amiryiy). BeIUHCISIIOT, CKOIBbKO 0e3BOaHOM conmu a (r) u Boasl b (T)
COZIEP>KUTCSI BO B34TOM HaBecke. B mpenBaputenbHO B3BElIEHHBIM crakaH HanuBarT 300 © BOABI M CHOBA
B3BELIMBAIOT ¢ TO4HOCThIO a0 0,1 r. Tak Kak pacTBOpeHHE MEIHOro KyIopoca HpOTEKaeT ¢ MOIJIOLIeHHEM
TEIUIOTHI, TO TepMOMeTp bekMaHa HacTpauBarOT Tak, YTOOBI MEHHCK PTYTH HaXOIWJICS B BEPXHEH YacTH ILKAJbI.
Bcerapnsitor npoOupky (ammyny) € CONbl0 B KpBILKY cocyaa. OnpenensioT H3MEHEHHS TeMIlepaTypsl B
MpEABAPUTENbHBINA, TIABHBIA W 3aKIIOYUTENBHBIA TMepuoasl U U3 rpaduka (puc. 6) HaXOOAT HCIPaBICHHOE
M3MEHEHHUE TEMIIEPATypsl IPHU PACTBOPEHUH COJIH.
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9-10 r pacTepToro B MOpPOLIOK MEAHOI'0 KyIopoca MmoMemaroT B (aphopoByr0 Yallky M HArpeBaroT Mpu

MOMEIIMBAHUU JI0 TE€X MOp, MOKa HE MOJYYUTCs OeNblil Mopomok 0e3BopHoM conmu. [locimenHIor mepechnaT B
poOUPKY, KOTOPYIO ceffuac jke 3aKpbIBAIOT Pe3MHOBON MpoOKoi. [locime oxmaxaenus OepyT HaBecKy Oe3BOAHOI
COJIM, PaBHYIO a (T), U ONPEICISIIOT U3MEHEHHE TEMIIEPaTyphl, KaK OMKMCAHO BhIIIE, MPU pacTBopeHuu ee B 300 T
BOJIbI.

[lpuHumas BO BHUMaHHWE, YTO TPH PAaCTBOPEHUM Cyib(ara MEAM TEIIoTa BBLACISAETCS, TEPMOMETP

BexmaHna HacTpanBaroT Tak, YTOOBI MEHUCK PTYTH TEPMOMETPA HaXOAWIICS B HIKHEH YaCTH HIKAJIbL.

[lo wnalimeHHOW BeNWYMHE MOCTOSHHOW Kajopumerpa K M pe3ylbTaTaM ONbITa BBIYHUCISAIOT TEIUIOTY

pacTBOpeHust 0E3BOHON COJIM U €€ KpUCTAIIOTHaApaTa 1o gopmyie:

Q=K @

YTo0bI MOKHO OBIIO CpaBHUTL CBOU PEIYIbTATHI TCILJIOTBI PACTBOPCHHA CO CIIPABOYHBIMHU AJaHHBIMU,

CJIeyeT BBIYUCINUTD KOJTMYECTBO BO/BI (MOJIB), IpUXOAAIIerics Ha 1 MOJb cou.

Terutory oOpa3zoBanus Q KpucTaioryapaTa u3 0e3BOIHON COTM BRIYUCIISIOT 10 ypaBHeHHIO (1):

Q = Qﬁese - prucm

dopma 3aKCH pe3ysIbTaTOB

KNQO3 CuSOq CuS04-5H,0

»
»

»

»

»

Macca nmycroii npoOoupku

HPOOUPKH C CONBIO
COnH

cocyna Ieroapa (J,)
cocyna ¢ Bonoii (J, )
BOJBI (02— 1)

N3mepenus (matepBan 0,5 MuH)

»
»
»
»
»

Temnepartypa Bozbl

pacrBopa KNO3

BOJIBI B KaJIOPHMETPE
pacrBopa CuSO,

BOJIBI B KAJIOPHMETPE
pactBopa CuSO,x SH,O

Otuer o padore. 1. Cmematp dYepTexk cxembl Kamopumerpa. 2. CocTaBUTh TpaduK H3MCHEHHS

TeMIepaTypsl BO BpeMEHH. 3. BBIYHCIUTH MOCTOSHHYIO KaJlOpEMETpa W TeMIIepaTypy pacTBOpeHHs comd. 4.
Breraucnauts Temory o0pa3oBaHUs KpUCTAILTOTHApaTa n3 0€3BOTHOM COITH.

o ks

KoHTpoJsbHbIE BONPOCHI

1. B gem 3akirodaercss pU3NIECKANA CMBICT OCHOBHOT'O 3aKOHA TEPMOXUMUH?

2. B xakux cinydasx NpUMEHSIIOT OCHOBHOH 3aKOH TEPMOXMMHUU TSI pacdeTa TeImIoBbIX 3pQexTon?
3. Kakwue mporieccsl MpoTeKatoT IPH PaCTBOPEHUH CONU?

4. Yrto Ha3BIBACTCS TEIIOTOH pacTBOPEHHS BelecTBa?

5. B 4eM 3akirovaercs KaIOpUMETPUUECKUN METO U3MEHEHUS TEIIOThl pACTBOPEHHUS?

Jluteparypa
JlykoB B.B. ®usnueckas xumus : yaeOHuK / JIykoB B. B. - Pocros u/]] : M31-Bo FODY, 2018. - 238 c. - ISBN
978-5-9275-2976-6 - Tekcr : onektponHbii // ObC "KoncympranT crynenta" : [caiit]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum fgoctyma : 1o Mo/IucKe.
[IpakTudeckue padbotel mo gusndeckoit xumun. // llog pen. K.I1. Muwenko, A.A.Pasodens, A.M.Ilonomapesoii.
— Msn-Bo: IIpodeccus, Canxr-IlerepOypr, 2002.
Aceee E.Il., Ycneuckas H.A., boeaues A.I". llpaktukym mo ¢uswmueckod xumuu: TepmomuHamuka. -M.:
W3natensckuii neHTp «Axagemus», 2010.
Banesun C. A., Epodees b. B., [Togobaes H. U. OcHOBBI puzndeckoll ¥ KOMIOUAHONW XUMUH. — M., 1973.
Kupeer B.A. Kpatkuii kypc pusndeckoit xumun. — M., 1970, ri. VI, §69,70.
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6 cemecTp
JlaGopaTtopHas paGora 1.
CHEINU®UYECKHUA KNCJIOTHO-OCHOBHOM KATAJIM3. OIPEJAEJEHUE KOHCTAHTHI
CKOPOCTHU UHBEPCHUHU CAXAPO3bI

Henwb padoTnl: Onpenenuth KOHCTAHTY CKOPOCTH MHBEPCHUU caxapa IPH IaHHOW TeMIIepaType.

OcHoBbl Teopum. [Ipu peakiuu ruaponusa TpocTHUKOBOro caxapa (l) obpasyrorcs rmrokoza (I1) u
dpykroza (11):

C12H22011 + H20 — CeH1206 + CsH1206
| | 1

Bce Tpu BemecTBa 00JaJar0T aCUMMETPUYECKHM aTOMOM YIJIEpoJa M SIBJISIOTCS ONTHYECKH aKTHBHBIMU.
BoaHblii pacTBOp TPOCTHUKOBOI'O caxapa BpallaeT IJIOCKOCTh MOJISPU3AIMY IPOXOJISINEro CBeTa BIPABO, PACTBOP
MPOAYKTOB peakiuu — BjieBo. [lo Mepe TeueHUs peakiuu MpaBOe BpallleHHE CMEHsSeTcs JIeBbIM. [loaTomy
MPUBEICHHYIO PEAKIINIO Ha3bIBAIOT HHBEPCHEH (00OpalieHueM ).

Jnst uzyueHus ckopocti uHBepcun oObrdHO O0epyT 10—20%-HbIi BOJHBII pacTBOp TPOCTHUKOBOTO caxapa.
B nocnennem ciydae B 100 r pactBopa coaepxkutcs 20/342 = 0,06 moinb caxapa u 80/18 = 4,44 monb Bousl. Korma
peakuusi MPOXOIUT CIOJIHA, BoJsl BMecTo 4,44 monb ocraercs 4,38. KoHmeHTparus BOIbI MEHSETCS HACTOJIBKO
HE3HAYMTENIBHO, YTO MOXKHO CUMTATh €€ MOCTOSHHOM. [103TOMY peakiiusi MPOTEKaeT MO0 MEPBOMY MOPSIKY, XOTS B
HEl y4acTBYeT 08d POJia MOJIEKYIL.

Eciu mopsinok peakiyd IOHKMDKEH BCJICACTBHE M30bITKA OJHOIO M3 PEAareHTOB, TO TOBOPAT O
MICEBIONOPSIKE, UJIH JIOKHOM ITOPSJIKE, PEAKIHH.

I'uaponu3 TPOCTHUKOBOTO caxapa B HEHTpaabHOM BOJHOM PAacTBOPE MPAKTHUUYECKU HE HJCT: €r0 YCKOPSIOT
npuOaBICHUEM B KadeCTBE KaTaju3aTopa CUJIBHOH (TO €CTh XOpOIIO HMOHW3UPOBAHHOW) KUCIOTHL. KoHCTaHTY
CKOPOCTHU peakiuu K BBIUKCIISIOT 10 YPaBHEHHIO:

23 9 C,

T C
Ecnmn mcxomHoe KOJTMYECTBO Peardpyroliero BEmIeCcTBa paBHO d, a K MOMEHTY 7 B PEAaKIHUI0 BCTYHAeT ero
KOJIMYECTBO, paBHOE X , TO TIOCJICIHEE YPAaBHEHHUE TPUBOAUTCS K BUIY WITH

2,3 a
= Ig f
T a—Xx

rae Co =a, C=a-—X. /lna BblpaskeHHs OTHOIIECHUS KOHIEHTPAUMil B HEM MOJb3YIOTCS CBOMCTBOM

K

(1)

K

OIITUYECKON aKTUBHOCTH PacTBOPOB.

Kak wu3BecTHO, aneKkTpudecKkrne KoieOaHWsi €CTECTBEHHOI'O0 CBeTa IPOMCXOAAT BO BCEX IUIOCKOCTSX,
MPOXOASIINX Yepe3 cBeToBoi iryd (puc. 1). Komebanus monsipr30BaHHOTO CBETa MPOUCXOAST TOIBKO B ONHOW U3
Takux TIockocTed. IlmockocTs, mepneHIuKyIsIpHas K IUIOCKOCTH AJEKTPHUYECKUX KOJeOaHWH IONSIPH30BAHHOTO
myda (¥ TaxKe MPOXO/sIIas 4epes JIyd), Ha3bIBaeTCs IIOCKOCTHIO MONISIPU3AIIH.

&/
nit \%
L K00 8
Aot

o

Puc. 1. Pacipoctpanenne 31eKTpOMAarHUTHBIX KOJIeOaHHH

AV,

J 4 5 & 7 8
Puc. 2. Cxema nonspumerpa:
1 — ucrounuk cBera; 2 — cBeTopuIbTp; 3, 4 — MOJAPU3ATOPEL; 5 — TPyOKa ¢ pacTBOPOM;
6 — ananm3aTop; 7 — mikana; 8 — oKyJsp.
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HpI/I MNpOMyCKaHNU MOJIAPU30BAHHOI'O CBE€TAa CKBO3b PACTBOP OITHYCCKHU aKTHBHOI'O BCHICCTBA ITJIOCKOCTH
MoJigpru3aliii MOBOpavYnuBaCTCs. Yron BpallCHUs IMJIOCKOCTHU MOJIAprU3allun (KpaTKO — yroia BpaIHCHI/Iﬂ) O/ CBsI3aH C

KOHIIeHTpanmeii ¢ u Tommunoii cnost | pacteopa coornomennem: o =Ha]cl .

Bemmunna [ ] npu ¢ = 1 t/mn u | = 1 1m naseBaercst ymenbHbIM BpalieHneM. 3HaKH + H — OTBEYAIOT
COOTBETCTBEHHO MPaBOMY M JIEBOMY BpAICHHIO. Y TPOCTHHKOBOrO caxapa & = +66,55°, y rmokossl [(X ] =
+52,56°, y dpykrossl [ & ] = -91,9°.

VYron BpamieHHs CMECH ONTHYECKH aKTHBHBIX BEIIECTB MPEACTABISET COOOH anreOpanveckyrd CyMMy
YTJIOB BpallleHUs OT/AEIbHBIX BEIECTB (CBOMCTBO alTUTUBHOCTH YTJia BPAILEHUSI CMECH ).

VYrom BpalleHHs JAHHOTO pacTBOpa OIpPENeNdioT C MOMOIIblo mongpuMmerpa. CyliecTBEHHBIMU €ro
qacTsaMH (pUC. 2) SBIAIOTCS MONsApU3aTopsl 3, 4 u aHanu3atop 6. [lonspu3aTopom 1 aHATM3aTOPOM CITYKaT MPH3MBI
Hukons (HuKonM), KOTOpBIE JIy4llle BCErO MPOIMYCKAIOT CBET, MOISIPU30BAHHBIN B IIJIOCKOCTH, TEPIEHIUKYISIPHON
IIJIOCKOCTH TJIABHOTO CEYEHHUS MPHU3MBI (INTOCKOCTH TJIABHOTO CEYEHHsI POBOSAT Yepe3 ONTHYECKYIO OCh KpHUCTajlia
W MaJIAIONIMHI JIyd; ONTHYecKasi och — JI00asi 0Ch, MapajuiebHas KpucTauiorpaduiaeckoil), 1 He MPOITYCKalOT CBET,
MOJIIPU30BAHHBIN B MJIOCKOCTH TJIABHOT'O CEUEHUSI.

Ecnu rnaBHbIe cedeHus B MpH3Max MOJMSpPHU3aTOpa U aHAIM3aTOpa YCTAHOBJIEHBI MapajuIeNbHO (HUKOIHU
napajuiedbHbl), TO CBET, MOJISPU30BAHHBIN MOISIPU3ATOPOM, MPOIiIeT Yepe3 aHanmu3aTop. Eciu riaaBHbIe cedeHus
MEPIIEHANKYIISIPHBI  (HUKOJMM CKPEUIeHbI), TO CBET TIIOracuTCs aHanu3atopoM. llpu Jpyrux B3aUMHBIX
pacHoNOKEeHHUAX TJaBHBIX CEUEHWHW WHTEHCHBHOCTh CBE€Ta MEHAETCS OT HylIsd 10 MakcuMmyma. OOBIYHO
MOJISIPU3ATOP COCTABJISIOT M3 JBYX npu3M Hukoms. OpHa n3 HUX 3 MOKpHIBaeT BCE IMOJIe 3peHusi, Habmonaemoe
4yepe3 oKyysip 8, a Bropas 4 — ero moioBHHY. [ J1laBHOE ceueHHe ATO MPU3MbI YCTAHOBIIEHO IO MaJlbIM YTIIOM
(<3°) mo oTHOIIEHHIO K TJIABHOMY CEUEHHIO OONbIION Mpu3Mbl. [Ipu3ma aHamm3aTopa MOXKET BpamlaThCsl BOKPYT
OnTHYecKoi ocu nmpubopa. [Ipu ee BpamieHnn U3MeHsIeTcs OCBENIEHHOCTD OIS 3pEHHUSI.

Ecnm ycTaHOBHTH II1aBHOE CEUeHME TIPU3MBI aHATM3aTOpa MEPIEHIUKYIISIPHO TJIABHOMY CEYSHHUIO OOJIBIIONHN
MIPU3MBI TTOJIIPU3ATOPA, TO MOJIOBHHA TIONS (OTBEYAIOIIAsi CKPEIIEHHBIM IMPHU3MaM) CTAaHOBUTCS TeMHOU. [lpyras xe
nojoBuHa Oyner Oosiee CBETJIOM, TaK Kak HaJM4ue Majoil MpU3Mbl NPENATCTBYeT cKpeuleHuto. Eciu Bpamath
aHaJIU3aTop 10 3aTEMHEHUS [IPOTHBOIIOJIOAKHOI CTOPOHBI I10JIs, TO OCBETUTCSA I1epBasi 0J0BUHA. MOXXHO TOOUTHCS
Y TIPOMEKYTOUYHON OIMHAKOBOW OCBEIIEHHOCTH 000WX Moiiel. Torma yCTaHOBKY CUMTAIOT HYJIEBOW: HEOOIBIIOHN
[IOBOPOT aHajM3aTopa B Ty WIM HMHYIO CTOPOHY OOpa3syeT B II0J€ 3pEHHUs INONyTeHb (OTCI0Aa M Ha3BaHHE
MOJISIPUMETPa 3TOrO THUIIA — IIOJIYTEHEBOH). B cuily 4yBCTBUTENBHOCTH IVIa3a K KOHTPAcTy HYJIEBYIO YCTaHOBKY
MOXXHO BOCIIPOU3BECTH € XOPOIIEH TOUHOCTBIO.

Ecnu nocne ycTraHOBKM HYJIEBOTO MOJIO0XKEHUSA IOMECTUTh MEX/Ly MOJIIPU3aTOPOM U aHAJIU3aTOPOM TPYOKy
5 ¢ PacTBOPOM ONTHUYECKU AEATENHPHOIO BEIECTBA, BPALIAIOIIMM Ha Yrol ¢, TO MOSBUTCS MONyTeHb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKCHHUIO, CIIELyeT [OBEPHYTh aHAIM3aTOp Ha Takod ke yroan ¢ . OTOT Yroa
OTCUUTBHIBACTCSI C IOMOIIBI0 HOHMYcCa ¢ TOYHOCTBhIO 10 0,1° Ha mkane 7, mepeaBuraromieiics npu BpalleHUH
aHanu3atopa. VctouHuk cBera 1 gomxeH ObITh MOHOXpOMaTH4YecKMM. IIpu monb30BaHMM O€NBIM CBETOM
YIOTPEOISIFOT CBETOPHILTP 2, 0OBIYHO COCTABISIONINN YaCTh MOISIPHUMETPA.

CymecTByIOT U Jpyrue THUIBI HOJSPUMETPOB: B HUX IIOJNE 3PEHUS COCTOMT M3 TpeX 4acTed WM IBYX
KOHLIEHTPUYECKUX YacTed. YCTPOUCTBO 3THX MOJSIPUMETPOB MPUHLHUIUAIBHO HE OTIMYAETCS OT OMUCAHHOro. Y
HEKOTOPBIX MOJISIPUMETPOB (CaxapyMETphl) Ha IIKajie HENOCPEACTBEHHO MTOKa3aHbl KOHLEHTPALUU TPOCTHUKOBOTI'O
caxapa.

Beinosinenue padorsl. [IpuroToBistoT pacTBop caxapa Hy»XHOH KoHIIeHTparuu. O0beM pacTBopa JOIDKEH
B 2-3 pa3a mpeBwIIaTh 00beM MOISIpUMETpudeckoil TpyOku. Ecim pactBop MyTHBIH, ero ¢puibTpyroT. Haxomst
HyJIeBOE MOJIOKEHUE aHanu3aTopa. Jisi 3TOro ycTaHaBIMBAIOT C MOMOIIBIO aHAJIM3aTOpa SCHO BUAMMYIO Pa3HULLY
OCBEIIEHHOCTU JABYX Moieil. 3arem, Bpamas aHaau3aTop, NOOMBAIOTCS ypaBHUBAaHMS ocBeuleHHocTH. HyskHas
pPE3KOCTh  HM300pa’KeHHMsT JOCTUTAETCs BBIIBMKEHHWEM OKYlIsgpa M YCTAHOBKOW HCTOYHMKA CBETa Ha
COOTBETCTBYIOILIEH BBICOTE U PAacCTOSHUM OT moisipu3aTopa. OTcUer Ha IIKajie IMPOU3BOIAT C MOMOIIbI0 HOHMYCA.
[Iponomxkas BpalaTh aHAIM3aTOP, IPUBOAAT YACTH MOJS K ICHO BUIMMOM HepeMene ocselieHHocTH. Ilocie storo
BpallleHHEM B IPOTHBOMOJIOKHYIO CTOPOHY BHOBb NPHUBOIAT YacTW IOJS K OAMHAKOBOM OCBELICHHOCTH U
3amuchiBalOT oTcueT. l[loBTopeHneM »Tux AedcTBuil (3—5 pa3) mMOOMBAIOTCS XOpOIMIEH CXOTUMOCTH OTCYETOB (C
TOYHOCTRIO 10 +0,1°), mociie yero GepyT 3a HYJIEBOH OTCUET Cpe/iHee W3 MONYyYeHHBIX 3Ha4YeHuH. [Ipu aToM HyIb
LIKaJIbl MOXKET M HE COBMAJaTh C HyJIeM HOHMyca. Pa3Huua, T.e. OTCUeT Mo IIKaje B 3TOM cilydae, IHpeICTaBIseT
co00i MHCTPYMEHTAJIBHYIO TMONPaBKy (X ;. 3HAaK MHONPaBKU CUYHUTAIOT IOJOKUTEIbHBIM, €CIHM HYJb HOHHYCA
pacronoXeH B TMOJOXHUTEIFHOM HalpaBlIeHWH OT HyNs WIKaibl. VCTHHHBIE yIibpl BpalleHWs IONydyaroTcs
BBIYMTAHUEM MHCTPYMEHTAJILHON TONPABKH (C ee 3HAKOM) M3 IMOJy4eHHBIX 0TcueToB. Crocod oTcyeTa ¢ mOMOLIBIO
HOHMYCA SCEH U3 puc. 3.
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Puc. 3. Otcuer no HOHHYCY

YucTyio NoIspuMeTpUIecKyIo TpyOKY CITOJACKHBAIOT U HATIOMHSIOT HCCIIEAYEMBIM PACTBOPOM; LIS STOTO,
Jep’Ka ee BepTUKAJIbHO, 3aIlONHSIOT TaK, YTOOb!I 00pa30BaJICs BBITYKIIbIM MEHHCK. 3aTeM COOKY HaJBUTAIOT CyXoe
MOKPOBHOE CTEKJIO ¥ HABUHYMBAIOT MPIKUMHYIO 00oiiMy. [Ipu 3TOM crensT 3a TeM, 4ToObI B TpyOKe HE OCTauCs

v 1
Oonbioi myseipek Bosmyxa. IlpucyrcTBue ero memaer HabmromenusM. OnpenensroT yron BpamleHus O,

pacTBopa; KaK yKazaHO BBIIIE, OH MTOJIOKUTENEH (TIPaBBIi).

[Tocne aToro B ABe KOMOOUYKH HAJMBAIOT U3BECTHHIE 0OBEMBI PACTBOPOB caxapa V¢ M CUIIBHOM KHCIIOTHI Vi
HYXXHOH KOHIEHTpauuu. BoiaepkuaioT o6e konboukn 10-15 MuHYT mpu Temmeparype omnbita (B BOASHOM
TEpMOCTaTe), IIOCIJIE Yero CIMBAIOT U epeMEIINBaioT 00a pacTBOpa, IepenuBas U3 KoJI004YKH B KOIOOYKY. MOMEHT
CMEIIEeHNs] OTMEYaloT MO YacaM (C TOYHOCTBIO 10 | MHH); 3TO — MOMEHT Haudaja peakuuud. EMy oTBedaer

Ha4aJIbHBIA yron O, = (050 '—an )V , rie V — oobeMHas onist pactBopa caxapa: V = Ve /(Ve + Vy).

OnopoXHEHHYI0 OT PacTBOpa caxapa MOJSIPUMETPUYECKYI0 TPYOKy 2—3 pa3a CHOJacKUBAIOT 3—5 M
MOJYYEHHOH CMECH, 3aTeM 3allOJIHSIOT €€ 3TOW CMEChI0O M TePMOCTATHPYIOT. sl 3TOro MONSpUMETPHYECKYIO
TpyOKy BBOAAT B MYy(Ty, Uepe3 KOTOPYIO HENPEPhIBHO MPOIYCKAIOT BOAY U3 TepMmoctaTta. HyxkHyro TemmnepaTtypy
TakuM 00pa3oM mojiepxkuBatoT B npeaenax =0,1°. Ecnu takoe ycTpoHCTBO OTCYTCTBYET, TPYOKY MOTpPYKArOT B
BOHHHOﬁ TEPMOCTAT U BEIHUMAIOT €€ OTTYZa Ha BpEMA U3MEPCHUS yIJia BpalllCHUA.

I/I3MepeHI/I$I IIPOU3BOJAT YEPE3 OIMPEACICHHBIC TPOMEXKYTKH BPEMCHU: B HA4YaJIC pCaKIUN — YE€PE3 KaXKbIC
5-10 muH, B kKoHIE — 4yepe3 15-30 muH. Bo Bpems m3MmepeHuil peakius B TpyOKe MPOJOHKAETCS, TaK YTO MPH
HECKOJIBKUX HM3MEPEHHUSX HE MOTYT TOIYYHTHCS OJWHAKOBBIE OTCYETHL. /[T BO3MOXXHO MOJHOTO YCTpPaHEHHUS
BIIMSHHUS 3TUX [TOMEX Ha KaueCTBO M3MEPEHUH, HYXKHO HMPOM3BECTH HEOOXOIMMOE KOJUYECTBO OTCUETOB (2—3) 3a
40-50 c¢. Dro yaaercs, eclid TeXHHKa padOTHI ¢ MOJAPUMETPOM XOPOIIO OCBOCHA MPH YCTAHOBKE HYJIS U OIpe-
JIeTICHUN KOHIISHTPAIlMM pacTBopa YMcToro caxapa. HyxxHo Opath cpenHee 3HaUEHHE U3 BCEX OTCUETOB U OTMEYATh
CpemHUN N3 MOMEHTOB BPEMEHH TIEPBOT0 1 MOCICAHETO OTCYETOB (C TOYHOCTHIO 10 1 MUH).

WNuBepcusa caxapa mpu KOMHATHOW TeMmIepaType 3akaHuuBaeTcsl (B 3aBHCHMOCTH OT KOHIIEHTpAIlUH
Katanu3aTopa) 3a 1-5 cytok. OHaKo ee MOXHO OBICTPO moBecTH 10 KoHIa nmpu 60—70°C. ITosToMy OTAEIBHYIO
MOPIIMIO PEaKIMOHHOW CMECH 3apaHee IOMeEIIaloT B TepMmocTar ¢ Temmeparypod 60-70°C (He BbIImIe, BO
n3bexxanne paspymenns caxapa) Ha 30-40 mua. CMmech HarpeBaroT B KOJIOOUYKE C JITUHHOW M y3KOW IMIEHKOH, Ha
KOTOPOH OTMEYaloT ypOBEHb KHAKOCTU. [locie oxXiakaeHus: 0 TeMIepaTyphl OMBITa B KOMOOYKY JOTUBAIOT IO
METKH{ JUCTHJUTMPOBAHHOW BOJBI TOW YK€ TEMITepaTyphl (Tak Kak HEKOTOPOE KOIMYECTBO BOJBI HCHAPSIETCS, OTYETO
M3MEHSETCS KOHIIEHTPAIUs PacTBOPA).

[ToyyeHHBIN TakuM 00Opa3oM NpeNenbHbI (KOHEYHBIH) yron BpamieHus (X, OyIeT OoTpULATElIbHBIM, TaK

KaK B PacTBOpPE HAaXOAATCS IJIIOKO3a M (PYKTO3a, BBI3BIBAIOLIAS JIEBOE BpalleHHe. BCSIKU MPOMEXYTOUHBIA yroi
BpAILCHUS ONPEAENIAETCS TEM, YTO B PACTBOPE COIEPIKATCS BCE TPH BEIIECTBA.
[lonoxum, 4ro B MOMEHT {1 ocTamach HENPOMHBEPTHPOBAHHOM MJONS caxapa 1. YTON BpalleHus

ONIPEZIENAETCA 3TOM Jonel u paBen X Y;. C apyroil cTOpoHBI, KOS MPOAYKTOB MHBEPCHHU cocTaBiseT 1 — y1. B
KOHIIE PEAKIMH Yol BPAIIEHHs ITHX IIPOTYKTOB ObLT OBl paBeH (X, , a B MOMEHT 11 oH paBeH ¢, (1—Y,).

B culy aIIMTHBHOCTM yron BpalleHWs B MOMEHT L paBeH a, =ayy, +o, (l-y), OTKyna:
Yi= (al - aw)/(ao - aw) :

AHanormyHo, B MOMEHT {2: y, = (052 — aw)/(ao — aw) .

OueBHIHO, KOHLEHTPALMK HEIPOMHBEPTHPOBAHHONO Caxapa B MOMCHTHI {1 W t paBHBI Cjy, H ¢y,

[TosTOMy Ha ocHOBaHuU ypaBHeHus (1):

2303, o —«a,
K= lg :
tL-t a-a,

Eciu nonoxure &y =&y nputi =0u &, = &, npu t; =t, T0:

K= 2,303 |g o, —Qa, . (2)
t o, —-a,
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Oroli mociaenHeil GopMyIol CIIeAyeT MOIb30BaThCS IS pacyera K.
Bce yrael BBOASAT ¢ MHCTPYMEHTAIBHOW MOMpaBKOW. MHCTpyMEHTanbHYIO MOMpPaBKy CIEAYeT BBOIUTH B
ciiydae, Korja oHa npessimaer 0,2°.

OneHka NOrpenIHOCTH H3MepeHn i
[Mocne norapudmupoBanus u quddepeHpoBaHus ypaBHEHHUS (2) TOTydaeM:

Ax g 2Aa 2Ax

Kt (@ -a)23l0(a —a,)  (a -a,)23l)a - a,)

Buano, uTto B Hayane peaknMM MPeoONAfaloOUIyl0 pOJib Hrpaer MOTPEelIHOCTh B OTCUETe BpPEMEHH
(manpumep, yepe3 10 muH oHa coctaBisieT +10%), B To BpeMsl Kak MOTPEIIHOCTh B OTCUETaX YIJia YBEIUYUBaeTCs
M0 Mepe €ro YMEHBIICHUS! H CTAHOBUTCSI OCOOCHHO 3HAYMTEIHHON K KOHITY PEaKIIHH.

HyxHo ydecTh emie M TOTPEUIHOCTH, BHOCHMBIE YCIOBHSIMH TpoBedeHHs omnbiTa. lloaTomy TpynHO
OKUJATh COBIAJIEHHS] KOHCTAHT, BBIYMCIIEHHBIX JJIS pa3HbIX MOMEHTOB BpeMeHH Oirke, yeM B mpenenax 10%
(Takasi TOYHOCTH CBOMCTBEHHa OOJbIIEH YacTH KWHETHYECKHX H3MepeHuil). BerencTBue 3TOro KOHCTAaHTY
CKOpPOCTH peaKIMM HaXOAAT KaK CPETHIOI0 U3 KOHCTAHT, IONIYYEHHBIX B Pa3HbIe MOMEHTHI BPEMEHH.

3aganus
1. Omnpemenuth KOHCTAaHTY CKOPOCTH WHBEPCHHM caxapa Tpd JaHHOW Temreparype. BwrauciuTh
KOHIIEHTPAIMIO caxapa B JaHHOM pacTBope uepe3 2 4. Berancnute, 3a kakoe BpeMsi HHBepcus npoiiaer Ha 50%.

2. OnpeaenuTh KOHCTAHTY CKOPOCTH B 3aBHCHMOCTH OT KOHIIGHTPAIlMM MOHOB BOAOpOJa (KaTalu3WPOBaTh
PEaKIHIo CHIIBHON M cITa00H KUCIIOTOM TpPH OMHOM M TOM K€ KOHIICHTPAIMH WJIN CHIJIBHOM KHCJIOTOW MPH
JIBYX KOHI[CHTPAITUX ).

3. HaliTu sHepruio akTUBAIMKM PEaKIIMK WHBEPCUHU (Ha OCHOBAHHMH M3MEPEHHUS CKOPOCTH PEAKIUU IMPH JIBYX
TeMIIepaTypax).

®opma oTyeTa
TEMITEPATYPA . vvvvtreiieees i sttt e e e s e e e e e s s e e e e e e s s st bbb e e e e e e e s s anennees °C
WNHCTPYMEHTATBHAS TTOTIPABKA Cf 1= +eveeivreeeeiiuiieeesitieeeessiineeessireeeesnnnneeenns

Yo BpallleHus pacTBopa caxapa e

HavasbHbIi yroj BPAILEHHUS CMECH () = ..oivvivieiiiinieiiiainsinaie s

MOMEHT CMELIEHUS ..... Yac.... MHUH.
Ne Bpemst Bpewmst ot Haiinen- Vroma ot ¢ Ot = Ol lg(o - o) K Ak
poObI aCTpOHO- HayaJla peakuuu | HbIA yroi MONIPaBKOM
MHYECKOE t, MUH ot
1
o0 0=, .. O=... oo - Ig(aw0 - o) | Kept Ax=...
aw:. .o

Ipadukn: (ar - a)=f(t); 1g( a, — a,)=f(t).

Jluteparypa
1.  Jlyxos B.B. ®usnueckas xumus : yuebnuk / JlykoB B. B. - Pocros u/Jl : U3n-Bo OOV, 2018. - 238 c. -
ISBN 978-5-9275-2976-6 - Tekcr : smexkrponnsnii // ObC "Koncynmprant crtymenta" : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum goctyma : 10 MOIucKe.

2. [Ipaktudeckue paborel 1o ¢usmdeckor xumuu. // Ilom pen. K.ILMuwenxo, A.A.Pagdens,
A.M.Ilonomapesoii. — Uzn-so: Ilpodeccus, Cankr-IlerepOypr, 2002.
3. Aecees E.IL, Ycnenckaa U.A., Boeaues A.I". Ilpaktukym mo ¢usndeckoit xumuu: TepmomuHamuka. -M.:

W3narensckuii ueHTp «Akanemus», 2010.
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TecToBbIe 3a1aHNA K py0e:KHOI aTTeCTAMOHHON KOHTPOJIbLHOM padoTe M0 TUCHMIIIMHE
«Du3nyeckasi Xumus» (00pa3ubl)

Paznen «XumMuueckasi KHHETHKA»

CKOpOCTH M MEXaHU3MBI IPOTEKAHUS PEaKLIUN U3ydaeT
JJICKTPOXUMHUS

XUMHNYECCKasd KHHCTUKA

(dhoroxumus

TepMOIII/IHaMI/IKa

ITopsiikoM peakMy Ha3bIBAECTCS:

KOJIMYECTBO PA3JIMYHBIX BUJOB YaCTHUL] UCXOJHBIX BELECTB

KOJIMYECTBO Pa3JIMYHbIX BUJOB YACTHUL] HCXOIHBIX BEILECTB U IIPOLYKTOB

KOJIMYECTBO YACTUL] HCXOIHBIX BELIECTB, B3aUMOJCHCTBYIOIIMX B OHOM IEMEHTAPHOM AKTE IPEBPALLCHUS
KOJIMYECTBO YACTHII, B3AaUMOJICHCTBYIONIMX 1 00Pa3yIOIINXCsl B OJHOM DJIEMEHTAPHOM aKTe TpeBpaIICHHs
MoKa3aTellb CTeNeHH MPpU KOHIEHTpauH B AuddepeHnmnanbaoii GopMe KWHETUIECKOTO YpaBHEHHMSI
MoKa3aTellb CTENeHN MPY KOHIEHTPAIlUN B MHTErpalibHOM (popMe KHHETHYECKOTO YpaBHEHUS

MoJ1eKyasIpHOCTBIO PEAKIIMU HA3bIBAETCS:

KOJIMYECTBO Pa3JUYHbIX BUJOB YACTHUL] UCXOIHBIX BEILECTB

KOJIMYECTBO Pa3JIMYHbIX BUJOB YACTHUL] HCXOIHBIX BELECTB U IPOLYKTOB

KOJIMYECTBO YACTUL] MCXOIHBIX BELIECTB, B3aUMOJCHCTBYIOIIMX B OHOM AJIEMEHTAPHOM AKTE IPEBPAILCHUS
KOJIMYECTBO YaCTHUII, B3aUMOJCHCTBYIOINX W 00pa3yIOIMNXCS B OTHOM 3JIEMEHTapPHOM aKTe IIPEBPAIIECHHS
MoKa3arellb CTeNIeHH MTPU KOHIEHTpauK B auddepeHnmnanbaoi GopMe KWHETUIECKOT'0 ypaBHEHMSI
MoKa3atellb CTENeHH MTPU KOHIEHTPAIlUH B MHTErpalibHOHM (popMe KHHETHYECKOTO YpaBHEHUS

JInHeapu3alysi KHHETUYECKOM KPHUBOW UCXOJHOTO BEIIECTBA JIJIsi OTHOCTOPOHHEN peakliMu TPETHEro MopsiIKa BUia

«3A —TIPOTYKTHI»:

] nC
- [
e

Pacrionokute  OMHOCTOPOHHHE pEAKIWH, XapaKTepU3ylIIuecs rpauKkaMu  3aBHCHMOCTH  Jiorapudma
KOHIIEHTpAIMH OT BpeMeH! (JInHuu 1 — 4) B TOpsAKE BO3pacTaHUI KOHCTAHTHI CKOPOCTH

\ :

1,4,3,2
2,314
3,241
43,12

Pacnonoxxute OZHOCTOPOHHME PpEAKIHMM, XapakTepusylomuecss TpaduKamMyd 3aBHCUMOCTH  Jiorapudma
KOHILIEHTPALMH OT BpeMeHH (JTuHuU 1 —4) B mopsiike Bo3pacTaHUs BpEMEHH MTOTYIPEBPALLCHUS:
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n

“\\—_.___4
S

1,3,4,2
34,21
4,123
2,134

[lepron momymnpeBpaleHusi HCXOAHOTO BELIECTBA B OAHOCTOPOHHEH TOMOT'€HHOM peakIiy BTOPOro MOpsKa BHIA
«2A = poyKTH» B MepBoM omnbiTe coctaBui 30 MuHyT. OnpeaenuTe mepuoi MoaynpeBpaieHus (B MUHYTax) BO
BTOPOM OIIBITE TIPH TOW K€ TEMIIepaType, B KOTOPOM MCXOJHAasi KOHIIEHTpanus A Oblla yBeJIH4YeHa B JIBa pa3a Mo
CPaBHEHHIO C TEPBBIM OIBITOM.

12

13

14

15

Bribepute BepHOE yTBEpXkKICHHE: TTOPSIIOK XUMHUYECKOH peakiuu — 3TO:
TO K€, YTO ¥ MOJIEKYJISIPHOCTD

CyMMa CTEXHOMETPHUYECKHX KODPPHUIIHEHTOB

CyMMa IoKa3aTtesiel CTeleHell B KHHETUYECKOM YpaBHEHU N

YHCIIO YaCTHUII, MPUHUMAIOIINX YIaCTHE B SJIEMEHTAPHOM aKTe

JIist peakiuy HyJIEBOTO TIOPSJIKAa KOHCTAHTa CKOPOCTH PEaKIIMi HMEET Pa3MEepPHOCTb:
2 2

1 /(MoJib C)

J1/(MOJB"C)

1/c

MOJIB/(J1°C)

HauanpHas KOHIIEHTpanys HEKOTOPOTo BEIIeCTBa paBHa 6 MOJIB/JI, a yepe3 2 MUH — 2 MOib/1. CpemHsis CKOpOCTh
peakiuu paBHa:

2 MOJIB/T-MUH

3 MOJIB/1-MUH

4 MOJIB/T-MUH

5 MOJIB/1-MUH

Kax m3menntcs ckopocts npsamoit peakiuu 2C0+0 2=2CO ,1IPY YBEITIYCHHH KOHICHTPALHU CO B 3 pa3za:

B 9 pa3

B 16 pa3
B 2 paza
B 3 pasza

Kaxk usmeHHTCS CKOPOCTh IPSAMOM peakuu 2CO+02=ZCOZHPI/I yBenuueHuu koHueHTpanuu CO B 4 pa3a:

B 9 pa3
B16 pa3
B 2 pasza

Bri0epute BepHOE yTBEpXKACHHE: MOJIEKYIIPHOCTh XUMUYECKOW PEaKLIUU — 3TO:
TO K€, YTO ¥ TIOPSIIOK peaKLun

CyMMa CTEXHOMETPHUYECKUX KOD(PPHUIINEHTOB

CyMMa IOKa3aTelel cTeneHed B KHHETHYECKOM YpPaBHEHUN
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YHCJIO 4aCTull, HpUHUMAIOIINX YIaCTHUEC B 3JICMCHTAPHOM AaKTC

BI)I6epI/ITe HEBEPHOC YTBCPIKACHUEC: CKOPOCTH XUMHYECCKOMU pCaKkiuuu:
YBCINYUBACTCA C YBCIMUYCHUEM KOHICHTPAlIUKU PEArCHTOB

HEC 3aBHUCHUT OT CTCIICHU U3MCIIbUCHHUA PEAarCHTOB

YBCINMYUBACTCA C YBCIMUYCHUEM IIJIOMIaAN COITPUKOCHOBCHUS BCIICCTB PCArCHTOB
YBCIIMYUBACTCA C YBCIIMUCHHUEM TEMIICPATYPhbI

CKOpOCTh TOMOT€HHOW XMMHUYECKOHW peaKIy He 3aBUCHUT OT:
TeMIIEpaTyphl

KOHLIEHTPALUU PEarupyroluX BEIIECTB

HaJW4us KaTallu3aTopa

(dhopMBI peakTopa

JIist peakiyu TePBOro TOPsAKa KOHCTAHTa CKOPOCTH PEAKITUH HMEET Pa3MEPHOCTH:
71%/(Monp>-c)

J1/(MOJb-C)

1/c

MOJIB/(J1°C)

HavanbHast KOHIIEHTpAIKsI HEKOTOPOro BEIIeCTBa paBHA 8 MOJIB/I, a yepe3 3 MUH — 2 Moub/1. CpefHss CKOPOCTh
peakiuu paBHa:

2 MOJIB/JI"MUH

3 MOJIB/II"MUH

4 MOJB/JI"MUH

5 MOJIB/IT"MUH

TennoBoii kodpduimenT peaknuu paseH 2. Ha ckonbko rpagycoB HaJ0 MOBBICUTH TEMITEPATYPY, YTOOBI CKOPOCTh
XUMHUYECKOHW PEaKIny YBEIHINIIachk B 16 pa3?

10'C

20C

30°C

40°C

Peaknnn, B Xome KOTOPHIX OJHM W TE€ JK€ BEIIECTBA OJHOBPEMEHHO pEArupyloT ¢ OOpa3oBaHUEM pa3HBIX
MIPOAYKTOB, HA3BIBAOT:

MapauieTbHBIMA

MTOCTIEIOBATENbHBIMHI

COMPSKEHHBIMA

LEMTHBIMHU

TemoBoit koaddunmenT peakuuu paBeH 3. Ha cKoibKo TpagycoB HAIO MOBBICHTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMUYECKON peaklHy yBEIUUuiIace B 27 pa3?

10°C

20°C

30°C

40°C

I/IHTeraJ'ILHOG KHHCTHYCCKOC ypaBHeHI/Ie peaKLII/II/I nepBoro HOprI[Ka
2
w =kc

C
In=2 =kt
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Inc,—Inc=kr

Sk
cs ¢

Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIIMHU MEPBOTO TOPSIKA
M/c.

1/c.

M%/(Monb-c).

M%/(MomnB2-c).

c/M.

COOTBETCTBHE MEXK]TY IOPSIKOM PEAKIIUU M KOOPAUHATAMU rpadrka, B KOTOPOM OIBITHBIC JAHHBIC 3TOM peakiuu
JIMHENHBI

1. mepBsIit a) Inc—r
2. BTOpOM 0) Inc— %
3. Tperwuii B) Y-V

r) %—’E
) %2—1

CoOTBETCTBHE CTEXHOMETPHUECKOTO YPABHEHHS PEaKHH U KHHETHY €CKOT0 3aKOHA JIEHCTBYIOIINX Macc
1. A=B a) w=KcaCg

3.2A+B=C+D B) w=kcy
r) w=kcicg

0 we K

Cg
e kA%
Cc

Peaknuu pasnoxeHus BeuiecTBa B ra3oBoi (hasze Npu TEPMHUUECKOM MEXaHNU3ME aKTUBALMK U HEBBICOKUX
JABJICHUAX OOBIYHO MPOTEKAIOT MO HOPSAKY N. YKaKUTE YUCIIO N

0,5

1

2

3

B coorBercTBUM € TeopHell AKTHBHBIX COYNApEHUN NOPEAIKCHOHEHLUHMAIBHBII MHOXWUTEN, A B ypaBHEHHUH
AppeHnyca AJisl peaKlliy B UICATBHON ra30Boi (aze 3aBUCUT OT TeMmepaTypsl 1. ykaxute BU 3TOW 3aBHCHMOCTH,
CUHUTasl CEUYCHHE COYNAPEHUS U CTEPUUECKUH (HDaKTOP MOCTOSHHBIMHU

A~T
A-T
A ~ANT
A~ 1T

Koncranrta CKOPOCTH MOHOMOJICKYJIAPHOI'O pacriaga akKTUBHPOBAHHOI'O KOMILICKCA C O6pa3OBaHI/ICM MPpOAYKTOB

peakuuu npu Temnepatype 300K paBna a -10n (c_ ). Ilopsimok n Ha3BaHHOW BEIMYHUHBI PABEH
6

9

10

15
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HpI/I MOBBINICHHUU [JAaBJICHUA TOPSAJ0K peaKum?I PpasIoKCHUS BCIICCTBA B ra3oBoit (1)336 npu TEPMUUYCCKOM

MEXaHU3ME aKTHBallUU U3MCHSCTCA OT 2 J0 1. VKaxXuTe 4uciio n
1

2
3
4

Cxema JInngemaHa oObSICHSIET:

N3MCHCHHUEC MCXAaHHU3Ma O6pI>IBa ernun HpI/I yBeHI/I‘IeHI/II/I JaBJICHUSA

W3MEHEHUE MOopsIIKa ra30(a3HbIX PeaKUil TP YBEIUYCHUH JIaBICHHSI

MOPSITOK (POTOXUMHUUECKUX PEaKI[Hit

3aBHCHMOCTh CKOPOCTH Tra30(ha3Hoil peakiuu oT (OPMBI K pa3MEPOB peakTopa

3aBMCHMOCTh CKOPOCTH Ta30(ha3HOi PEaKIMK OT BEJTMYNHBI BHYTPEHHEH TOBEPXHOCTH PEaKTOpa

B coBokymmHOCTH CTauii HEPa3BETBICHHOMW IIEMHOMN peakiuu o0pa3oBanus ¢ocrena (CO + Cl2 = COCIZ) BBIOEpUTE

CTaJ1H Pa3BUTHUS [IETIH:
ClL,+tM —2Cl-+M

COCls — CI* + CO

Cle + X(crenka) — XCl(cTenka)
Cl*+CO+M — COCls + M
COClIs + Cl,— COCL+ Cl+

VYrnoBoii k03(hGUIMEHT NPsIMOi Ha rpaduKe 3aBHCUMOCTH Jiorapu(Ma KOHCTAHTBI CKOPOCTH PEaKIIUU MEXILy
+ -
MOHAMH [Co(NHs)SBI’] n OH B pa30aBieHHOM BOJHOM PacTBOPE OT KOPHS KBaJAPATHOTO U3 MOHHOM CHJIBI IPU

298K
-2

-1

1

2

Bribepure 3akimodeHns, cripaBejInBbIe ISl PEaKINd B PAaCTBOPE, B CITydae, KOTJa MOJIEKYIIbl HCXOIHBIX BEIIECTB
COJTLBATHPOBAHEI, a TIEPEXOTHOE COCTOSTHUE HE CONBBATHPOBAHO:

COJbBATAIIMS MOJIEKYJT UCXOIHBIX BEIIECTB YMEHBIIIAET YHEPTHIO aKTHBAIINN

COJbBATAIIHS MOJIEKYJT UCXO/JHBIX BEIIECTB YBEIMYHNBAET YHEPTHIO AKTHBAIIUU

COJbBATAIIHS MOJIEKYJT UICXOHBIX BEIIECTB CBOJUT SHEPTHIO aKTUBAIMH K HYITIO

COJbBATAIIMS MOJIEKYJT UCXOHBIX BEIIECTB JIETAaeT YHEPTHIO AKTHBAIIMH OTPHUIIATEIbHOMN

COJbBATAIIVSI MOJIEKYJT HCXOHBIX BEIIECTB JeNaeT PEaKkIuio HEBOZMOXKHOM

TertoBoit koahdunmenT peakiuu paBeH 3. Ha ckombko rpaxycoB HaIO MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTH
XUMUYECKOU peaklUy yBEIHUUIIach B 27 pas:

10°C

20°C

30°C

40°C

CKOpOCTBIO0 XUMHUECKOH peakny OyaeT SBISThCA:

a) U3MEHEHHE KOHIIEHTPALIUH JTF000Tr0 U3 YYaCTHUKOB PEaKIUH B SJHHUILY

BpeMeHH (P MTOCTOSIHHOM JIaBIICHUH);

0) M3MEeHEeHHEe KOHIIEHTPALIMH JII000r0 U3 YYACTHHKOB PEAKIMH B CANHHILY

BpeMeHH (TIpU TIOCTOSTHHOM 00BeMe);

B) U3MEHEHHUE YMCIIa MOJIEH J1F000ro U3 yYaCTHUKOB PEAKLMHU B €AMHUILY BpEMEHH (TP MOCTOSHHOM JaBJICHHH );

Ecnu npu nporexkanuu rasogazHoi peakuuu Io + Ho — 2 HI B 3amkHyTOM 00BeMe 1 11 3a 5 MuH konmvectBo Hp
yMmeHbIIMII0Cch Ha 0,1 MOJIB, TO CKOPOCTH PEAKIIMM COCTABHT:
a) 0,02 Mosb-MuH 1
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0) —0,02 MOJIb* MHH
B) 0,02 MOJIb* T **MHUH 1
r) —0,02 Momb 1t MuH

C TedeHHeM BPEMEHHU CKOPOCTh peakiuu tuna aA — bB, mpoxoasiiei mpu MOCTOSHHOW TeMIlepaType B
3aMKHYTOM OObeMme:

a) HE U3MEHSIETCS;

0) yMeHbIIIaeTcs;

B) YMEHBIIAETCS, €CIH PEaKLUs MPOUCXOIUT C YMEHBIIEHHEM YHCIa MOJICH ra3000pa3HbIX Y4aCTHHKOB;
T') YBEJTMYUBAETCS MPU HAMWYUU (M YMEHbIIAETCS PU OTCYTCTBUH) B CUCTEME KaTaJau3aTopa.

Kakoii 3Hak uMeeT BelMYMHA CKOPOCTU PEAKIUH?

a) Bcer/a MoJoXHUTeIbHA,;

0) TOJIOKUTENBbHA, €CIIM BhIpaKEHA Yepe3 W3MEHEHUE KOHIICHTPAIIUH MTPOAYKTOB PEAKINH, M OTPHUIIATENbHA, ECITH
BbIpa’K€Ha 4€pe3 USMCHCHNE KOHICHTPAIUN NCXOAHBIX BEHICCTB,

B) 3aBHCHT OT MeXaHH3Ma PEaKIuu (B ciydae 00OpaTUMOH PeaKlnu CKOPOCTh MOJIOKUTENbHA [Tl IPSMOM CTaJNU U
OTpHIIATENbHA JIs 00PATHO);

T') BCE OTBETHI HEBEPHHBI.

IMopsmok peakiy COBHAIAeT ¢ MOJIEKYJIIPHOCTBIO:

a) Juis Ta30(ha3HbIX peaKIuid, MPOUCXO/SIIUX PU IIOCTOSTHHOM 00beME;
0) 1st ra3o(ha3HBIX peaKIni, MPOUCXOAANINX IPH ITOCTOSHHOM JIaBJICHHH;
B) JUISI peaKIi, MPOTEKAIOIINX B OJIHY CTA/IUIO;

T) JUIA peaKIyii, IPOTEKAIOIINX B KOHJAEHCUPOBAaHHOH (aze.

MoryT 1 TIOPSIIOK PEAKITNN W MOJICKYIISIPHOCTE OBITh IPOOHBIMH BETHUHHAMU ?
a) HerT;

0) na;

B) MTOPSZIOK — 11, MOJICKYJISIPHOCTE — HET;

') MOJIEKYJIIPHOCTD — 14, TTIOPSIIOK — HET.

B cooTBercTBUM C MPUHITUIIOM JUMUATHPYIONIEH CTaJIM XUMUYECKON peaklnu:

a) CKOpPOCTh JII000H CITOKHONH XMMHUYIECKON PEAKIIMH OIPEICISIETCS CKOPOCTHIO CAMOM MEIJICHHOM €€ CTaIuH;

0) CKOpPOCTD JIIO0OH CITOKHOM XMMHYECKON PEAKITUN OMPEILIIICTCS CKOPOCTHIO CaMOM OBICTPOH €e CTaIuu;

B) CKOPOCTBIO CaMOl MEIJIEHHOM CTaNH ONPEISNISIETCS CKOPOCTh CIIOKHONH XUMHYCCKON pEeaKIIiH, €CIH OHa
COCTOHWT W3 psiia MapaJuIeNbHBIX PEaKIIHiA;

') CKOPOCTBIO caMoii OBICTPOM CTAIINHU OMPEACIIIETCS CKOPOCTh CII0KHON XMMHUYIECKON PEaKITUH, €CITH OHA COCTOUT
W3 psifa MapajuIenbHBIX PEaKITIid.

Bo ckoipKo pa3 yBemUYIHTCS CKOPOCTH MPSIMOI 1 0OpaTHOM razoda3Hoi peakuu A <> 2B npu yBenndeHnn
JaBJIcHUs B cucteme B 4 paza?

a) CKOPOCTh U TIPSIMOH, 1 OOPATHOM PEAKITUH YBEITUIHUTCS B 4 paza;

0) CKOpOCTB MPSIMOI peakiluy YBeMUIUTCs B 4 paza, oOpaTHOU — B 8 pas;

B) CKOPOCTB IIPSMOM PEaKIINHU YBEIUYUTCS B 2 pa3a, oOpaTHON — B 8 pas;

T') CKOPOCTb MPSIMOM peakilny yBeInInuTcs B 4 pasza, oOpaTHoii — B 16 pas.

Kax u3mMeHHTCS CKOPOCTh OTHOCTAIMITHOM Ta3odasHoil peaknun tuna 2A + B — C, nporekatomieid mpu
MOCTOSIHHBIX 00bEME U TeMIepaType, IPH YBEITUUYEHUH JaBJICHNUS B CUCTEME B 2 paza?

a) HE U3MEHUTCS;

0) yBenmm4auTcs B 2 pasa;

B) yBeNnUUHUTCS B 4 pasa;

I') yBEJIMYUTCS B § pas;

1) YMEHBIIHTCS B 2 pasa.

MoskeT 1 PHEprus akTHBALMK XMMUYECKOH peaklWy MPUHUMATh HylleBoe 3HaueHue? Eciam «ga», To Ans Kakux
peaxnuii?
a) HeT, TaK KaK 3TO U30BITOYHAS YHEPTHS;
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0) 1a, ecy peakysl MPOTEKAET MEKIY MOJIEKYJIOH U CBOOOAHBIM PaIHKaIOM;
B) J1a, €CIT PEaKIHsi IPOTEKAET C HYJIEBBIM TEIUIOBBIM 3(PpdeKToM;
T) Aa, €CIY MPOUCXOIUT PeaKlrsl PEKOMOHHALINH.

VYBenuueHne CKOPOCTH 00paTUMON XMMHUYECKOH PEaKIIU B PUCYTCTBUHU KaTajIu3aTopa MPOUCXOAUT:
a) B pe3y/bTaTe yBETMUEHUSI KOHCTAHThI CKOPOCTH MPSAMOI peakiiuu 1

YMEHBILIEHHS KOHCTAHTBI CKOPOCTH 0OpaTHON peaKIvH;

0) B pe3ynbTaTe CMEICHHUS TIOJIOKEHHSI PABHOBECHSI B CTOPOHY 00pa30BaHUS

MIPOAYKTOB PEAKLIUU;

B) B pe3yJIbTaTe YMEHbBIIIEHUS SJHEPTUU aKTUBAIIUK PEAKIIMU MPU COXPaHEHUH

MexaHH3Ma IIpollecca;

T) B pe3y/bTaTe yMEHBIIIEHN SHEPT UM aKTUBALIMU PEAKIUU C U3MEHEHUEM

MexaHHU3Ma IIpoliecca.

3HadeHne KOHCTaHT CKOPOCTH PEAKIIUU 3aBHCHUT
OT TEeMIIEpaTypBHl.

OT KOHIIEHTpaLuy PEareHTOB.

OT BHJIa PaCTBOPUTEIIA.

OT KOHILIEHTpal Uy IPOAYKTOB.

OT HIPUPOABI PEATHPYIOIINX BEUIECTB

Kakwvie BelTMUMHBI, COTJIACHO TEOPHH aKTHBHBIX CTOJIKHOBEHUH, OMPEACISIIOT MPEIIKCIIOHESHIIMAIBHBIA MHOXHUTEh
B ypaBHeHUH AppeHuyca?

a) oOIIee YMcIIo CTOIKHOBEHUH U DHEPTHsI aKTUBAIINY;

0) "4acToTa CTONIKHOBEHUI W BEPOSTHOCTHBIN (pakTop;

B) OOJBIIMAHOBCKHI MHOXHUTENb U TAMETP COYIapCHHUS;

T') BEPOATHOCTHBIHN (PAKTOp ¥ JIOJIST aKTHBHBIX MOJICKYIL.

OCHOBHBIM pe3yJIbTAaTOM BBEIECHHUS B COCTaB KaTaIM3aTopa MPOMOTOPOB
SIBITACTCS

a) MOBBIIIICHNE CTISIIM(PHYHOCTH ¥ CENIEKTHBHOCTH JICHCTBHUS KaTallM3aTopPa;

0) yBenm4eHne YCTOWIMBOCTH KaTann3aTopa K BO3ACHCTBUIO KATATUTHIECKUX
SITIOB;

B) yBEIMYEHHE KATATUTHIECKOW aKTUBHOCTH KaTaIn3aTopa;

T') CyIIECTBEHHOE YBEIIMUEHHE y/IEIbHON TOBEPXHOCTH KaTann3aTopa.

KoncranTa ckopocTy peakuu py yBEINYEHUHN TEMIIEPATYPHI
BO3PACTAET I10 IKCIOHEHIIMAIIEHOMY 3aKOHY.

yOBIBa€T 10 SKCIOHEHLIUAIBHOMY 3aKOHY.

BO3PACTAET B COOTBETCTBHUHU C YpaBHEHUEM AppeHuyca.
yOBIBaET C POCTOM TEMIIEPATYPBHI.

pacTer MponopLUUOHAIBHO KBaApaTy TEMIIEPATYPHI.

Pa3MepHOCTh KOHCTAHTHI CKOPOCTH PEAKIIMU TIEPBOTO MOPSIKA
Mm/c.

1/c mm ().

M%/(MOTTB-C).

M%/(Monb?-c).

I/IHTeraJ'ILHOG KMHCTHUYCCKOC YPAaBHCHUC PCAKIINU IICPBOr'0 MMOPAAKaA

w = kc?
In% — ke

C
i—Ezk'c
¢ ©
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1 1
2 2
0

=kt
C

c
MonekyaspHOCTh XUMHUYECKOU PEaKIIUU OMPECNIIeTCs
YHCIIOM MOJIEKYJI (YACTHII) B DJICMEHTAPHOM aKTe PEaKI[UU
YHCIIOM HOHOB, 00Pa30BaBIIMXCS B XOJI€ PCAKIIMH

YHCIIOM aCCOIMaTOB, 00Pa30BABIIUXCS B XOJIC PEAKIIHU
YHCIIOM aTOMOB, 00Pa30BaBIIMXCS B XOJIC PEaKIIUU

Uto Takoe MOPSA0K PEaKIINH B XUMHYECKON KUHETHUKE?

CTEXHOMETPUUECKUE KODPPHUIIMEHTHI B ypaBHEHUH PEaKINH;

CTETeHb, B KOTOPYIO BO3BE/IEHBI KOHIIEHTPAIMH B KHHETHYECKOM YpaBHEHUH;
CKOPOCTb, JIeTIeHHAs HA KOHI[CHTPAILlUN PearcHTOB;

CKOPOCTb, JIeTIeHHAs HA KOHI[EHTPAILIUH MIPOITYyKTOB

Kax ompenensiercst mopsiiok peakiiiy B XUMHUYECKOH KHHETHKe?
10 YPaBHEHUIO PEAKIINH;

HaXOAMUTCS HKCIIEPUMEHTATILHBIM ITyTEM;

MOPSAZIOK PaBeH MOJIEKYIIPHOCTH;

10 KOHCTaHTE CKOPOCTU

[IpocTeie peakniny B XUMUYECKON KUHETHKeE?

B PEAKIIMM Y4aCTBYIOT IIPOCThIE BEILIECTBA;

peaxnus MpOTEKAET B OHY CTAHIO;

KOHCTaHTa CKOPOCTH OIIPENEISETCS IPOCThIM PacyeTOM M3 KHHETUYECKOTO YPABHEHUS

Ecnu B pesynprare coymapeHus (3JIEMEHTapHOr0) aKTa cpasy MOIyJaroTcs MpeArnoiaaraeMble MPOAYKThI, TO TaKylO
PEaKIio Ha3bIBAIOT

MPOCTOU

3JIEMEHTApHON

LIETTHOM

napaenbHOU

KaTaJTuTHYECKON

Uro Takoe Heprusi aKTUBAIIH?

BHYTpEHHSISI DHEPTHS, KOTOpasi IpeBpalmaercs B padboTy;

SHEPTHsl, He0OXO0ANMAs IS HIEMEHTAPHOT0 aKTa XHMUYIECKON peakiinu;

JHEPTHsl, He0OXOAUMAs I TOTO, YTOOBI PEAKITHS IONLIA IO KOHIIA

MUHUMAJbHAs YHEPTHUs, KOTOPOH JODKHBI 00JaaTh pearupyrolre YacTUIbI, YTOOBI CTONKHOBEHHE MEXy HUMHU
TIPUBENO K PEaKIIHH

VYkaxute OMMONIEKYISIPHYIO PEAKIIUI0

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

2NO + H2 = N20 + H:0

VYKa)xnuTe TPUMOJICKYISAPHYIO PEaKIHIO

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

2NO + H2 = N20 + H:0
OCHOBHOM ITOCTYJIAT KWHETHKN T'OMOT€HHBIX peaklUi [IIacuT:

CKOpPOCTb pCakKlMu NpsAMO OporopurajibHa MNPOU3BCACHUIO KOHLCHTPALMKU PpCarupyromux BCHICCTB B CTCICHAX,
COIIaCHO UX CTCXUOMETPHUICCKUM KO3(1)(1)I/IL[I/ICHT3M
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CKOpPOCTb pCaKIuu O6paTHO nmponopuuajbHa MPOU3BCACHUIO KOHUCHTpAIWKU BCEHICCTB B CTCIICHAX, COIJIACHO HUX
CTCXUOMETPHUICCKUM KOS(bq)I/IHI/ICHTaM

CKOpPOCTb pC€aKlMu paBHAa IPOU3BEICHUTIO KOHHGHTpaI_II/Iﬁ pearupyromux BCIICCTB

KOHCTAaHTa CKOPOCTHU PCAKIUH paBHA IPOU3BEACHNIO KOHIICHTPAIIUU BCIICCTB

CKOpOCTh PeaKkUHu — 3TO U3MEHEHHE KOJIMYECTBA BEIECTBA, BCTYMAIOILETO B PEAKIMIO WM 00pa30BaBIIErocs B
Xofe ee:

B €IMHUIlY BPEMEHU

B €IMHUILY IPOCTPAHCTBA

B €IMHUILY 00BEMa CHCTEMBI

Ha €AMHULY IIJIOLIAIU CUCTEMBI

Kaxkue BeTrurHbBI MOTYT UMETH MOJIEKYJIAPHOCTD U MOPAIOK PEAKIIUN B XUMHUYECKON KHHETHKE?
MOJIEKYJIIPHOCTh MOXKET OBITh 1EJIOYMCIICHHON U TOJIOXUTEIBHOM;

MOJIEKYJISIPHOCTD MOXET ObITh APOOHOM U OTPULIATENBHOM;

MOPSIIOK PEAKIIMYA MOXKET OBITh IIETOYNCIEHHBIM B APOOHBIM;

MOPSIIOK PEAKIIMY MOXKET OBITh MOJIOKHUTEIBHBIM U OTPUIIATENHHBIM.

Kak 3armucath KHHeTHUYECKOEe YpaBHEHHE JUISl PEaKIiy B 00IIeM BHJIE
mA +nB < pC+gD ?

V= kCA'CB;

Unpsmas — k CA : CA ;
p q

Vobparnas — k Cc : CD

Kaxk BBIpa3uTh CKOPOCTh PEAKITUH JJIs1 CHHTE3a aMMHUaKa?
N, + 3H, «+==2NHjs
dC,, dC, ~ dCy,
v=- dr =. dr =+ dr
dcy,, lac, 1dc,,
v=- dr =.3 dr =42 dr :
dCN2 dC3y, dC%wm,
v=- dT = - dT

+ dr

CornacHo smnupudeckoMy mpasuiy Bant-I'odda koHCTaHTa CKOPOCTH pEaKLUUU 3aBUCUT OT TEMIIEPAaTyphl
CIIEIYIONTIM 00pa3oMm:

MOBBIIIEHUE TeMIepaTypsbl Ha 10 rpaxycoB BBI3BIBAET YBETUUEHUE CKOPOCTH PEAaKLMU B 2-4 pasza

MOBBIIIEHUE TeMIepaTypsbl Ha 20 rpalycoB BbI3BIBAET YBEIMUYEHUE CKOPOCTH peakLUuu B 3-6 pasza

MOBBILIEHUE TeMIepaTypsl Ha 10 rpaTycoB BbI3BIBAET YMEHBIIEHUE CKOPOCTH Peakluu B 2-4 pa3a

MOBBIIIEHUE TeMIepaTypsl Ha 20 rpalycoB BbI3bIBAET YMEHBIIEHUE CKOPOCTH Peakuu B 3-5 paza

Pazpen «i1eKTpOXuMUSD).

Kakoii u3 nepeurcieHHbIX TUIIOB TPOBOAHMUKOB OTHOCHUTCS K IPOBOJHUKAM BTOPOro poza’?
MeTaJlIbl

MOITYIPOBOAHUKHI

HNOHHBIE POGOJHUKH

H30JISITOPHI

3JIEKTPOHHO-MOHHBIE IPOBOTHUKHU

Kak usmensiercs yaenbHast 3J€KTPOIIPOBOJHOCT PACTBOPOB AJIEKTPOIUTOB C POCTOM KOHIICHTpALIUU?
OCTaeTCs ITOCTOSTHHOM

YMEHbIIIAeTCA

YBEIUYMBACTCA

JUTSI OJHUX BELECTB PACTET, A APYTUX YMEHBIIACTCS
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MMpoOXOoAUT 4€pe3 MAKCUMYM

HpaKTI/I‘IeCKOG MPUMCHCHUE SJICKTPONPOBOAHOCTH - OIPEACICHUE CTCIICHNU JUCCOI AU JJICKTPOJIMUTA 11O

dhopmye:

a=A A,
ioo

o=—

A
a=A4, +4,
a=

A

UeM 00BsICHSICTCS YBEIMYCHUE Y/ICIbHOM 3JICKTPOIIPOBOAHOCTH PACTBOPOB DJICKTPOIIMTOB C POCTOM
KOHIIEHTpAIu?

YBEIMYEHHUE 3apsiia HOHOB

YMEHBIIICHUEM JJIEKTPHUECKOT0 B3aUMOICHCTBHUS HOHOB

YBEITUYCHUEM CTEIIEHU JUCCOITHAIINN

YBEITUYICHUEM YUCIIa HOCUTENEH TOKa B PacTBOPE

YMEHBITICHNEM TUTOTHOCTH U BSI3KOCTH pacTBOpa

Kaxk n3meHsiercs SKBUBaJICHTHAS DJIEKTPOIPOBOIHOCTH BOIHBIX PACTBOPOB AJIEKTPOIHUTOB C POCTOM
KOHIIEHTpAIu?

OCTaeTCs ITOCTOSHHOU

YMEHBITIAeTCs

YBEITUIHBACTCS

JUTSI OJHUX BEIIECCTB PACTET, I IPYTHX YMEHBIIACTCS

MIPOXOIIUT YePe3 MAKCUMYM

Kaxoii 3aK0H JIEKHUT B OCHOBE OTHOTO M3 METOJIOB SKCIIEPHUMEHTAIHHOTO OIPEAEIEHUS Ao IS CIAOBIX
3JIEKTPOITUTOB?

3aK0H pa3bapienns OcTBabaa

3aKOH HE3aBUCHUMOCTH JIBIKEHHS HOHOB

npenenbHbIil 3akoH [lebas Komppayma

3akoH Dapajes

3aKOH MOHHOM CHJIBI

Jns1 KaKo¥ TPYIIIBl HOHOB, IPUBENECHHBIX HIDKE, IPUOTU3UTEIBHO OMHAKOBBI TOJBI>KHOCTH?
K*, NH4*, NOs~, CI”

K*, Li*, Na*, OH~

H*, NH,", Li*, OH™

CHsCOO7, Br, OH", NOs~

Li*, Na*, K*, Rb*

Jist u3sMepeHust 3JeKTPONPOBOAHOCTH PACTBOPOB UCTIONB3YETCS:
MOCT TTOCTOSIHHOT'O TOKa

MOCT TIEPEMEHHOT0 TOKa

mocTt Konbpayia

MOTEHLIXOMETP

MOTEHLINOCTAT

Peskoe MaaACHUC JJICKTPOIPOBOAHOCTU pacTBOpPA IIPpU Hef/iTpaJ'H/ISaI_[I/II/I KHCJIOTHI IICTOYbIO CBA3aHO:
C YMCHBIICHHUEM CYMMapHOﬁ KOHIOCHTpalluu NOHOB

C YMCHBIICHUEM KOHILICHTPALUH OYCHb MMOABUKHBIX NOHOB T'UAPOKCOHUSA

C HAaKOIIJICHUCM B CUCTEMC MOHOB I'MAPOKCUJIA
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¢ o0pa3oBaHHEM OCaKa
C pa3z0aBJICHHEM PacTBOpa

Jlaubl rpadMKy 3aBUCUMOCTH yJIeTbHOM 3J1eKkTpudeckoi npoBoaumoctd BogHbix CH3COOH, KCI, KOH, HCI or
KOHIIEHTpAIMH. Y KaKUTE HOMEP KPHUBOM, COOTBETCTBEHHO, /151 BOAHBIX pacTBopoB KOH, CH3;COOH, KCI, KOH.

A=
<

Fe

[ t—=

Renwaom sagvmppolodwems o™ en™!
¥ § § 8 3
[y
™
/]
r4

e —— ——:

KO OH Pl | OGS

A OWDN P

YBenu4YeHne 3MEKTPUUECKON MPOBOJMMOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIIUTOB C POCTOM TEMIIEPATYPhl MOXKET
OBITH 00YCIIOBIICHO:

anekrpodoperndeckum 3hdexTom

penaKcanuoHHbIM 3P PeKToM

YMEHBIIECHUEM BSI3KOCTH pPacTBOpa

CHMIKEHHEM CTENEHU JUCCOIMAlIuU

YBEITMYECHUEM CTETIEHH AUCCOLUAINT

scTad)eTHBIM MEXaHU3MOM MepeHOoca MPOTOHA

YBEIWYECHHEM KMHETHYECKOH SHEPTHH HOHOB

YMeHbIlIeHHE 3KBHBAJICHTHOH mpoBoauMocTH BoaHoro pactBopa CH3COOH mpu moBbllieHHH KOHIICHTPAIMH
AJEKTPOITUTA 00YCIIOBIICHO TTIABHBIM 00pa3oM:

anekTpodoperndeckumM 3P erTom

penakcarmoHHbBIM 3 pekToM

YMEHBIIIEHHEM BA3KOCTH PacTBOpa

CHIDKCHUEM CTETICHH JTUCCOLUAIIH

YBEITUYECHHEM CTEIICHU JUCCOIMAIINT

YBENTUYECHHEM KHHETHYECKOW YHEPTUU HOHOB

VMeHbILICHHE OSKBHBAJCHTHOW TmpoBomuMocTd BogHoro pactBopa NaCl npu mOBbIIIEHHH KOHIIGHTpPAIUH
AIEKTPOIUTA 00YCIOBIEHO TJIABHBIM 00pa3oM

anekrpodoperndecknm 3hdexrom

penakcaioHHBIM 3P QeKToM

YMEHBIICHHEM BSI3KOCTH PAacTBOpa

YBEIWYECHHEM CTEIICHN AUCCOLUAINT

YBEIMYEHNEM KHHETUYECKOH SHEPTHH HOHOB

[Ipu GeckoHEeUHOM pa3BeACHUN YKBUBAJICHTHAS JIEKTPOIIPOBOIMMOCTD BOJHOIO PACTBOPA 3JIEKTPOINTA paBHA:
HYJIIO

3JIEKTPONPOBOIHOCTH BOJIBI

CyMMe€ IpeAeIbHbIX TOABUKHOCTEH NOHOB

Pa3HOCTH MPEAEIBbHBIX MOABUKHOCTEH HOHOB

MIPOU3BENCHHIO MPENETbHBIX MOABMKHOCTEN HOHOB

B MPOBOAHHUKAX MECPBOr0 poaa HOCUTCIIAMHU JJICKTPUUICCTBA ABJIAIOTCA:
HMOHBI
MOJICKYJIbI

3JEKTPOHBI
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paauKabl

BGHI/I‘II/IHa, paBHasi1 O6paTHOMy 3HAYCHUIO YACIbHOI'O COIMPOTUBJICHUS HA3bIBACTCA:

YAEIBbHON TPOBOJAUMOCTHIO

MOJISIPHOW TPOBOJIMMOCTBEO

MPEAEIbHON ANEKTPUUECKON MPOBOAUMOCTBIO
3IIEKTPUUECKON NTOIBUAKHOCTBIO

[TpumepoM mpoBOHUKA BTOPOT'O POAA SIBJISAETCS:

pacIuiaB XJIOpHia HaTpus
Menb

aJTIOMUHUN

BOJTb(paM

BeJ'II/I‘H/IHa, nsMepsaeMasn O6paTHBIM 3HA4YCHUEM YJACIIbHOI'O COIIPOTHUBIICHHN A, HA3bIBACTCA:

ANIEKTPONPOBOHOCTh

OKBUBAJICHTHAA 3JICKTPpHUYCCKas NPOBOAUMOCTD
MOJISIpHAs 3JEKTPUYECKast IPOBOANMOCTE
yIenbHas 3JeKTpHUIecKast IPOBOANMOCTE

MoutsipHas 31eKTprYecKasi IPOBOAUMOCTb:

YBCINYNUBACTCA C YBEJIMYCHUEM KOHIICHTPAIIUN pacTBOpa

HE 3aBHCHUT OT KOHIIEHTpAI[MH pacTBoOpa

YMEHBIIACTCA C YBEIIMYCHUEM KOHIICHTpAIUN pacTBOpa

CKOpOCTh IBIKEHHSI HOHOB B PAaCTBOpPE HE 3aBUCHT OT:

HaIPSDKEHHOCTH 3JIEKTPUIECKOT O TIOJIS
TeMIepaTypsl

JaBJICHUS

BSI3KOCTH pacTBOpa

Pa3nen «JuekTpoanbie mpoiecch, «Pa3oBble COCTOTHUI»

Jis pacTBOpa CHIIBHOTO 3JIEKTPOIUTA, TUCCOIMHUPYIONIEro Ha 1Ba OJHO3APSAIHOTO HOHA, YpaBHEHHUE 3aKOHA
HE3aBHCHUMOTO JIBMXeHUs noHOB Konmbpayina nmeer BU:

= A A
S S N

=

S

NN

_ ){+A\E

C1-Bye

Do

YBenuueHue 3JeKTPUIECKON IPOBOAUMOCTH PACTBOPOB CHIIBHBIX AJIEKTPOIUTOB € POCTOM TEMIIEPATYPhl MOXKET

OBITH OOYCIIOBJIEHO:

anekrpodopernyecknm ddexrom
penakcaoHHBIM 3P eKTomM

YMEHBIICHHEM BSI3KOCTH PAacTBOpa
CHI)KEHHEM CTEIICHU TUCCOIHAIINH
YBEITMYECHUEM CTETICHH JANCCOLUAINT
scTadeTHBIM MEXaHU3MOM MepeHOoca MPOTOHA
YBEIMYEHNEM KHHETUYECKOH SHEPTHH HOHOB

YMeHblIeHNE 3KBUBaJIEHTHOH NpoBoxnMocTd BoxHoro pactBopa CH3COOH npu moBbIIEHWH KOHIEHTPALUH

ANEKTPOSIUTA 00YCIIOBIIEHO TIIABHBIM 00pa3oM:
anekrpodopernyecknm ddexrom
penaKcanroHHBIM 3P QeKToM
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YMCHBIICHUEM BA3KOCTH pacTBOpPa
CHMIKCHHUEM CTCIICHH AW CCOIMaInn
YBCJIMYCHUEM CTCIICHU AU CCOLIMAallN
YBCIINYCHUEM KHHETUYECKOU OHCEPruu MOHOB

VMeHbIIICHHEe 3KBHBAJICHTHON MpoBoaAMMOCTH BoaHoro pactBopa NaCl mnpu TNOBBILICHUH KOHICHTpAIMU
3JIEKTPOJIUTA 00YCIOBIICHO IIABHBIM 00pa3oM

anekrpodoperndeckum 3 dexrom

penakcanroHHBIM 3 QeKTom

YMEHBIIECHUEM BSI3KOCTH PacTBOpa

YBCIIMYCHUEM CTCIICHU AU CCOLIMAallN

YBCIIMYCHUEM KHHETUYECKOMN OHEPruu MOHOB

[Tpu GeckoHeUHOM pa3BeICHNH YKBUBAJICHTHAS AJIEKTPOIIPOBOIMMOCTD BOJHOTO PACTBOPA 3JIEKTPOJINTA paBHA:
HYJTIO

3JIEKTPOIIPOBOAHOCTH BOBI

CyMMe MpPeAeTbHBIX MOABMKHOCTENH HOHOB

Pa3HOCTH MPEAENbHBIX MOJBHKHOCTEH HOHOB

MIPOM3BEICHHIO MPENETHHBIX MOABIKHOCTEH HOHOB

B npoBoHHKaX NEPBOro poja HOCUTENSIMHU JIEKTPUYECTBA SIBISIOTCS:
HOHBI

MOJIEKYJIbI

3JIEKTPOHBI

paauKabl

Benmuanna, paBHas 0OpaTHOMY 3HAUYEHHIO YAETHFHOT'O COMPOTHUBIICHHS HA3bIBACTCS:
YIENbHON MTPOBOIUMOCTHIO

MOJISIPHOM TTPOBOJIMMOCTBIO

NpeAEIbHON AIEKTPUUECKON MPOBOAUMOCTHIO

ANEKTPUYECKOI MOABMXHOCTHIO

[IpumMepoM TPOBOAHMKA BTOPOT'O POJIA SBIISIETCS:
pacIuiaB XJIopuaa HaTpus

Meab

AITFOMUAHUH

BOIbGpam

Bennuuna, usmepsemasi oOpaTHBIM 3HAUEHUEM YAEIBHOIO COPOTHUBIICHHSI, HAa3bIBACTCS:
3JIEKTPONIPOBOIHOCTD

9KBUBAJIEHTHAS 3JICKTPUUYECKAsl IPOBOAUMOCTh

MOJISIpHAs! 3JEKTpUYecKas IPOBOAUMOCTb

yIelbHas 3JeKTpUYecKas IPOBOAUMOCTb

MonsipHast 3J1eKTpUIecKasi IPOBOIUMOCTb:
YBETMUMBACTCS C YBEIMUEHHEM KOHLEHTPALUN pacTBOpa
HE 3aBHCUT OT KOHLIEHTPAIUK PacTBOpa

YMEHBIIAETCS C YBETUUYEHHNEM KOHLEHTPALNN PacTBOpa

CKopocCTh IBUKEHUSI HOHOB B PACTBOPE HE 3aBHCHUT OT:
HaNPSHKEHHOCTH AJIEKTPUYECKOTO OIS

TEMIIEPaTypbl

JIaBJICHUS

BSI3KOCTH pacTBOpa

C YBCIIMYCHHUC pa36aBJ’IeHI/I$I MOJISIpHAA 3JICKTPUYICCKAs MPOBOAUMOCTD:
YBCIIMYUBACTCA
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yMEHbLIaeTcs
HE U3MEHseTCs
paBHa HYJIO

YcnoBHBINA 3apsi, KOTOPBIM MPUIIMCHIBAETCS aTOMY B COCAMHEHHUH MPHU YCIOBUHU, YTO BELIECTBO MOCTPOCHO U3
HWOHOB, Ha3bIBaCTCs

BaJICHTHOCTh

BAJIEHTHOE COCTOSTHIE

CTCIIEHb OKUCIICHUS

KOOPJIMHAIIMOHHOE YHCIIO

KonnuratuBHeIMH CBOMCTBaMH PacTBOPOB Ha3bIBAIOTCS TaKUe, KOTOPHIE OMPEIENI0TCA
MIPUPOJION YACTHIL

KOHIIEHTpaluel 4acTuil

pa3MepOM YaCTHIL

HPUPOJOH PACTBOPUTEIS

PactBop kunut npu temmeparype

OoubIIel TeMIepaTypsl KUTIEHUS! PaCTBOPUTENS

PaBHOI TeMnepaType KUIIEHHUsI paCTBOPUTENS

HUKE TEMIIEPATYPbI KUIIEHUS YUCTOIO PACTBOPUTEIIS

IIpY CpEAHEN TeMIepaType KUIIEHUSI MEXKY TEMIIEpaTypaMH KUIIEHUsS! pACTBOPUTENS U PACTBOPEHHOI'O BEILIECTBA

Brraucnure ocmotmueckoe nmapienue mpu 27°C  pacTBopa caxapa, OIWUH JIUTP KOTOPOTro coaepkut 91r
PACTBOPEHHOTO BEIECTBA

332 xIla

663 xIla

2457 xIla

OcMmoTHueckoe naBiieHHE HeKoToporo pactBopa mpu -3°C cocrabmser 2735kIla. Ilpu kakoit Temmepartype
ocMmotrueckoe nasienue nocturaer 3040 klla

27°C

3°C

30°C

KoHmenTparis HoHOB Bogopoaa B pactBope ¢ pH=2
0,01 cMomnw/n

0,1 Monw/n

1 MomB/1

10 mMonb/n

Paccuwnraiite pH Oydeproro pactBopa, conepxariero 0,5 Monp/i anerata HaTpus U 1 MONB/IT YKCYCHON KHUCIOTHI
(pK=4,76)

4,76

4,45

4,26

5,76

VYTBep)KIOeHUS, CIPaBEAIMBBIE [UIl HapUUaJbHBIX MOJNBHBIX BEJIMYUH, OIMCHIBAIOIIMX PACTBOP JAHHOH
KoHIeHTparmu. [laprmansHas MObHAs BETMYHMHA ITO -

9KCTEHCUBHAS BEJIMYMHA

WHTEHCUBHAs BEIMYNHA

(YHKIHS COCTOSHHS

¢$byHKUUMS Tporecca

XapaKTepHCTUKA BKJIaJ]a KOMIIOHEHTa B COOTBETCTBYIOIIEE CBOMCTBO pacTBOpa

CBOMCTBO pacTBOpa B LIEJIOM, HE 3aBUCSILEE OT €ro KOHLUEHTPALUU

YTBCp)K,Z[eHI/ISI, CIIPaBCAJIUBBIC I 36yJ'IJ'IPIOCKOHH‘-ICCKOI>i KOHCTAHTHI

57



3aBHUCHUT TOJIbKO OT CBOMCTB PaCTBOPUTEIIA,

3aBHUCHUT OT CBOMCTB PacCTBOPUTEIA U PACTBOPCHHOI'O BCUICCTBA,

3aBHUCHUT OT CBOMCTB PaCTBOPUTEIIA U KOHLICHTpALlUH paCcTBOpA,

3aBUCUT OT TEMIICPATYPLI U KOHLICHTpALlU paCTBOpa,

YMCHBIIACTCA C pOCTOM COOTHOLICHUA YI[CJ'IBHOI‘/'I TCIUIOTHI UCTIAPCHUSA K KBAJIpaTy TEMIICPATYPhbl KUIICHU .

Kpuockonmueckre KOHCTaHTHI JJisl O€H307a U BOIBI paBHBI cOOTBeTCTBeHHO 5,12 m 1,86 K-xr/moms. Monekyna
BEI[ECTBA B BOAHOM PAacTBOPE MOJHOCTBIO JUCCOLMMPYET Ha JBE YACTHUIBL, a B OEH30J€ HE AUCCOLUHUPYET U He
accoluupyer. YKaKuTe, BO CKOIBKO pa3 OyAyT pa3iuyaThCs MOHMKEHHS TEeMIIepaTypbl Hadana OTBEpCBaHUS
pa30aBJIEHHOTO pacTBOpa OJHOIO M TOrO K€ BellecTBa B OGH30JI€ U B BOJE IPH OJMHAKOBBIX MOJISUIBHBIX
KOHIICHTPAIHAX

1,0

1,4

1,8

2,0

Nzoronnyeckunit koapunment Bant-I'odda 310 monpaska, yuuThIBAIOIIAS:

yBEJIMUEHHE PAaBHOBECHOTO JJABJICHHS Tapa HaJl YUCTHIM PACTBOPUTENIEM MTPU HATPEBAHHU;
HEIOCTOsHCTBO JABIICHUS TIPU HATPEBAHUH WM OXJIAXKICHUN PACTBOPA;

pas3inuyre MOJISIPHBIX MacC PACTBOPUTENSI U PACTBOPEHHOT'O BEIIECTRA;

M3MEHEHNE YHCIIa YaCTHIl B PACTBOPE MPH ANCCOLMALNH WM ACCOIMAINU MOJIEKYT;
M3MEHEHNE IUIOTHOCTH PacTBOPA MPH JUCCOIMAINH WM ACCOIUAIMN MOJIEKYII.

Beruucnure nzoronmueckuin kodgdunuent Bant-I'opda mnst pasbaBieHHOro BOJHOTO pacTBOpa HEKOTOPOTO
BEIIIECTBA, €CJIM MOJIEKYJia BelIecTBA JUCCOIMUPYET B PACTBOPE HA JIBE YACTHIBI M CTENEHb JUCCOIUAINN
coctasisier 60%

1,0

1,2

1,4

1,6

2,0

N3BecTHO, YTO MpaKTHYECKH BCE MOJEKYJBI OSH30WHOW KHCIOTBHI, PACTBOPEHHON B OEH30JI€, acCOIMHUPOBAHBI B
muMepbl. Berancnute wm3otonndeckui kodddumment Bant-I'odda mis pazdbaBmeHHOro pactBopa OeH30HWHOM
KHCTIOTHI B O€H3011e

0,1

0,5

1,0

15

2,0

BeiOepute BBIpa’keHHE, KOTOPOE MOXKET HCIIONB30BATHCS [UIS ONpEdeNeHHS KaKyLlelcs MOJSPHOW Macchl
PacTBOPEHHOIO BEIIECTBA KPUOCKOIMUYECKUM METOIOM
M=M=z +Mzx,

3  1000Zg,
glﬂ?::m

A = 2,87
b

2 — 100Kz,
glﬂ‘Tﬂws

Kakoe ypaBHeHHE IpaBUIILHO MEPEAAET CBA3b MEKAY M30TOHUUECKHM K03 duumento Bant-I'odda u crenensio
JMCCOLMAIINN CIIabOoro 3JeKTpoauTa’?

i=1-(v+la

i=1+(v+1)a
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i-1=(v—1)a

i+1=(v+1)

AOCOMIOTHAS CKOPOCTH JBMKEHHSI HOHOB — 3TO ...

CKOPOCTbH JIBMKEHHS MOHOB MPU OECKOHEUHOM Pa3BEICHUU;
CKOPOCTbH JBMKEHHSI MOHOB IIPY HAIIPsDKEHHOCTH molist 1 B/m;
MOJISIpHAsL 3JIEKTPUYECKAS TIPOBOAUMOCTD;

yIeIbHas AIEKTPUUIECKasl IPOBOJIUMOCTb.

Baok 2

VYpasuenune Knaneiipona-Knaysuyca onuceiBaeT 3aBUCHMOCTh PAaBHOBECHOT'O IABJICHUSI OT TEMIIEpaTyphl JJIs:
OJTHOKOMITOHEHTHON 0J{HO()a3HON CHUCTEMBI

OJTHOKOMITOHEHTHOM JBYX(Da3HOW CUCTEMBI

JIBYXKOMIIOHEHTHOH OTHO(a3HOH CUCTEMBI

JBYXKOMIIOHEHTHOH JBYX(a3HOW CHCTEMBI

JBYXKOMIIOHEHTHOH Tpex(a3HOW CHCTEMBI

BriOepute mpaByl YacTh YpaBHEHHs, OIMCHIBAIOIIETO XOJ JIMHMM MOHOBAapHAHTHOrO paBHOBecwss Ha P-T-

JarpaMMme COCTOSIHHS [l OJTHOKOMITOHEHTHOH JBYX(pa3HOM CHCTEMBI, COOTBETCTBYIOLLYIO JieBor yactu dP/dT=
Fiv=

T
iy

RT

AF(1 1
)
MFF

TAY

BoiGepute mpaByro 9acTh ypaBHEHHS TEMIIEPATYPHOM 3aBUCHMOCTH JIABJICHHUS HACBHINICHHOTO I1apa,
COOTBETCTBYHOILYO 1eBoi yactu In(P /P ) =

MH
RT
AR 1
T[f_f]
AF(1 1
ezl
AH
TAV

B3auMHbIe mepexonpl KpUCTAIIMYECKUX MOAU(HKALMN YHCTOrO BELIECTBA, KOTOPhlE MOTYT IPOTEKaTh KaK B
MPSIMOM, TaK U B OOPaTHOM HaIlpaBJICHUSX B YCIOBHUSIX PAaBHOBECHS
MOHOTPOIIHbIE

9HAHTHOTPOITHBIE
HeoOpaTUMEbIe
o0OpaTuMeble

I[I/Ial"paMMa COCTOSIHUA BOABI ITPU HEBBICOKUX JABJICHUAX. KpI/IBaH AD omnmceIBaeT 3aBUCUMOCTb:
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F74°C
218 e

0.01°C
4.58 MM preT 3

T
TEMIICPATYPHhI IIJIABJICHUA JIbJa OT JaBJICHUA

PAaBHOBECHOT'O IABJICHUSI BOJSHOrO I1apa HaJ0 JIbJA0M OT TEMIIEPaTyphl
JIABJICHUS HACBIILIEHHOTO 11apa XUJAKOW BOJbI OT TEMIIEPATYPbI
TeMIIEpaTypbl KUIIEHUS BOJBI OT JaBJICHUS

Touku puarpamMmel, OTpaXkarolUe COCTOSIHUE U YCIIOBHSI CYIIIECTBOBAHUS CUCTEMBI YEPE3 PABHOBECHBIE 3HAUCHUS P
u T, Ha3BIBAIOT

TPOWHBIMU

(urypaTuBHBIMH

JIBOMHBIMH

M30MOPQHBIMU

Juarpamma cocTosiHus cepbl. B cooTBeTcTBIH ¢ (ha30BON AUArpaMMOid cepbl P ITOBBIIICHUH JJABIICHUS
TeMIepaTypa IUIaBICHNs] pOMONYECKOI cephl
P
D

YBEIUYNBACTCS

YMEHBIIACTCS

HE U3MEHSIETCsI

H3MEHSIETCS Pa3InYHbIM 00pa30M B 3aBUCHMOCTH OT JaBJICHUS

dinP _ AH
VKa)uTe 00/1acTh MPMMEHUMOCTH ypaBHeHuss d7  RT?mpu onvcanuy AByX(a3HbIX PABHOBECHII B
OJHOKOMITOHEHTHBIX CHCTEMaX:
paBHOBECHS C YYAaCTHEM Iapa BOJIU3U KPUTHUECKOH TOUKH;
paBHOBECHUS C YJaCTHEM I1apa, paCCMATPUBAEMOr0 KaK UACaIbHBIN ras;
paBHOBECHS C y4acTHEM Iapa, pacCMaTpHUBAEMOrO KaK HACANBHBIN ra3, IpH yCIOBUSAX, NAIEKUX OT KPUTHUECKOU
TOYKU;
paBHOBecHs TBEPON 1 XKHUIKOH (a3.

UYucno creneneit cBo0oab! ABYX(a3HOU 00HOKOMNOHEHMHOU CUCTEMBI, Ha KOTOPYIO M3 BHEIIHHUX YCIOBHH BIUSIOT
TOJIBKO TEMITEpPATypa U IaBJICHHE
1

2
5
4
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UYucno crenenelt cBOOOIBI NBYX(Pa3zHOH 08YXKOMNOHEHMHOU CUCTEMBI, Ha KOTOPYIO U3 BHEUIHUX YCIIOBHH BIHUSIOT
TOJIBKO TEMIIEpaTypa U JaBJIeHHE
1

2
5
4

Uucno creneneld cBoO0IbI TpexPa3zHOH JBYXKOMIIOHEHTHOH CHUCTEMBI, HAa KOTOPYIO U3 BHEIIHUX YCJIOBUH BIHSIIOT
TOJILKO TEMIIEPATYPa U NaBIICHHE
1

5
4
3

Ha auarpaMme COCTOSAHUA MJIA YMCTOr0 BEIIECTBA UMCIOTCA JIMHUU
IJIA paBHOBECUA KUAKOCTb—IIap

JUIsl paBHOBECcHS Tpex (a3

JUIsl paBHOBECHs JBYX Ta3000pa3HbIX (a3

IJIA paBHOBECUSA KpUCTaJJIBI—TIap

IJIA paBHOBECUA KUAKOCTb—KpPHCTAJIIbL

Baok 3

Haxopsimascst B COCTOSHUN PaBHOBECHSI CUCTEMa 2SOZ(r) + Oz(r) = 2803(r)

roMOTeHHas
reTeporeHHas
omHodazHas
nByxdaznas
Tpexdaznas

Haxopsmasics B coctosiuuu paBHoBecust cuctema NH HCO. =NH. +CO_ +HO
4 3() 3(r) 2r) 2 (%)

rOMOTeHHas
reTeporeHHas
omHodazHas
nByxdazHas
TpexdazHas

Haxopsimasicst B COCTOSHUY PaBHOBECHSI CHCTEMa PC15<>.<) = PCI3(F) + Clz(r)

TOMOTEHHAas
reTeporeHHas
omHodazHas
nByxdaszHas
yerbipexdazHas

UYucno creneneil cBoOoabl (BapuaHTHOCTh COCTOSIHMA) CHCTeMbI, cocrosmield n3 K xommoHnentoB u @ ¢as, Ha
KOTOPYIO U3 BHEIIHHUX YCJIOBUH BJIHSAIOT TOJIBKO JaBJICHUE U TEMIIEpaTypa

K+d+2

K-®-2

O-K+2

K-®+2

[IpaBuio paBHOBecus ¢a3 ['ub6ca

® =k-f+2.
®=2-k+f.
o =f-k-2.
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o=k-f-1
o =f-2+k

Uucno creneneii cBoOoabl (BapUaHTHOCTh COCTOSIHHSI) CHUCTEMBI, coctosiied n3 K xommoHeHToB n @ (a3, Ha
KOTOPYIO U3 BHEIIHUX YCIOBH BIMSAIOT TOJIBKO TEMIIEpaTypa (AaBJIeHUE MOCTOSHHO)

K+d+1

K-o-1

K+®-1

o-K-1

K-®d+1

HUucno He3aBUCHMBIX KOMIIOHEHTOB B PaBHOBECHOW CUCTEME N2(r

+ 2H2(r = 2NH3(F), MOJTy4EHHOM B pe3yJsbTaTe

) )

cMelieHus 2 MOJIb a30Ta U 5 MOJIb aMMHaKa

5
2
4
1

Yucio (a3 B paBHOBECHOW CHUCTEME NH4CI(K) = NH3(r + HCl(r)

)

PR~ W

Yucio creneneii cBo001bI IBYX(ha3HOM OIHOKOMITOHEHTHOM CHCTEMBbI, Ha KOTOPYIO U3 BHEIIHUX YCIOBHH BIIUSIOT
TONIBKO TEMITEpaTypa 1 JIaBIICHHE

AN WO

HawnGomnpmiee gncino pa3nuyablx (a3, KOTOPBIE MOTYT COCYIIECTBOBATH B PABHOBECHH B JIBYXKOMIIOHEHTHON
TeTepPOreHHOM CHCTeMe, Ha KOTOPYIO M3 BHENTHUX yCIOBHH BIHUSIOT TOIBKO TEMIIEPATypa U JTaBIICHHE

NPAPEFEP OTW

Yuco mapaMeTpoB COCTOSHUS, ONPEACIISIONIee B 00IIEM CiTydae pa3MepHOCTh KOOPIMHATHOTO IIPOCTPAHCTBA
JMarpaMMbl COCTOSIHUSI TPEXKOMITOHEHTHOH CHCTEMBI

O wWbkDN

KpuBoii oxnaxaeHus Ha3bIBaeTCA

3aBUCHMOCTb TEMITEPATYPhl OXJIAXKTAFOIIEHCS CMECH OT BPEMEHH.

3aBUCUMOCTb TEMITEPATyPhl OXJIAXKIAIOLIEHCS] CMECU OT JAABJICHUS.

3aBUCUMOCTb MOJIbHOM MacCChl OXJIAXKIAIOIIEICSl CMECH OT BPEMEHHU.

BEpPTUKAJIbHASI IUHUS HA AWarpaMMe IIABKOCTHU MIPU ONPEIeTICHHON MOJIBHOM J0Ie.
COBOKYITHOCTH JINHUI Ha JuarpaMmMe IJIaBKOCTH.
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OtHocHTeNTbHBIC KOTHYeCTBa (ha3, HAXOASAIIMXCS B PABHOBECUH, HAXOMIAT
0 TIPaBUITy phblyara.

no npasuity ¢a3 ['n6oca.

o npasuiry Pozeboma.

IO TIPaBHUJTY OTPE3KOB.

no ypaBHeHuto Llpenepa.

I[I/IaI‘paMMbI COCTOSAHUA a3e0TponH0171 6I/IHapHOI\/'I CUCTEMBI C IMOJOXHUTCIbHBIMH OTKIIOHCHHUAMHU OT WACAJIbBHOCTU B
KHUIKOM COCTOAHHHA

F=const T = censt
L, P
E
T '
7| B P
A B A B

JmarpaMMbl cOCTOSTHUSI OMHAPHBIX CUCTEM, B KOTOPBIX YBEIHMYEHHUE COIEP/KaHNA KOMIIOHEHTa A MPUBOIUT K POCTY
001IIero AaBjeHUs Mapa IpH 000 KOHIIEHTPAITUH pacTBOpa

P vonst T = cotst
TE

/ PA

YTBepKIeHHUSI, CIIPaBEIIMBEIC AT TOYKU a3¢0TPOIa Ha AUarpaMMme KATICHUS OMHAPHOHN JKUIKON CHCTEMBI: B 3TOH
TOUKE

JUHUH KUAAKOCTH U Tapa UMEIOT MHHAMYM WM MaKCHMYM;

KOHIIEHTPAIH JIETY4ero KOMIIOHEHTa B pABHOBECHOM Tape OOJIbIIle, 9eM B JKUKOCTH;

KOHIIEHTpAIH JIETYy4ero KOMIIOHEHTa B PABHOBECHOM Tape MEHbIIIE, YeM B JKHKOCTH;

KOHIIEHTPAIH KOMIIOHEHTOB B HUJIKOCTH PaBHBI COOTBETCTBYIOIINM KOHIIEHTPALIASIM B PABHOBECHOM IIape;
JIUHUY KUAKOCTH U TTapa UMEIOT OOIyI0 TOPH30HTAIBHYIO KacaTembHYIO.

OpnHodazHbIe 001aCTH, BRIPAXKAOIINE COCTOSTHAE XKUJAKOCTH, HA IHArpaMMe KHIIEHUsT OMHAPHBIX CUCTEM

F=rcoenst T=const 6 8
'I"é1 p
2 7 E
4 T 5
k 5 Py
1
A 2 A B

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

Pa3zpnen «PaBHOBecHbBIE 3JIEKTPOAHBbIE IPOLECCHD
DNEeKTPOIUTHYECKUH KITIOY, CITYKaIlii 1151 SIIMMUHUPOBAHUS TU(PPY3MOHHOTO MOTEHIMAaa,
3aMOJIHEH JUCTHJIZIMPOBAHHOW BOZIOM.
COJIEPUT MOHBI C OIMHAKOBON MOJIBUXHOCTBIO.
COJIEPKHUT HOHBI C aHOMAJIBHON TOJBUKHOCTBIO.
3aII0JIHEH MCCIIEyEMBIM PacTBOPOM.
COJIEPKUT HACBIILEHHBIN pacTBOP XJIOPHUCTOrO KaJIHs.
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Merani, UCHONb3yeMBIH B ra30BbIN 3JEKTPOAAX JTOIKEH
y4acTBOBAThH B NEKTPOJHON pEaKLINH.

OBITH HHEPTHBIM K JJIEKTPOTHON pEaKInu.

XOpomIo copOUpoBaTh Ta3kI.

MOJTHOCTBIO UCKITIOYATh COPOIIMIO T'a30B.

HMMETh CUJIBHO Pa3BUTYIO IOBEPXHOCTb.

Hcnonk3yeMmblii B XUHTUAPOHHOM 3JIEKTPOAE XHHTHIPOH MPEACTABIISET COOOM:
OKBUMOJICKYJISIPHOC COCIMHCHUEC XMHOHA U TUAPOKCHUIJIaMHUHA.

JIETKO paCTBOPUMAsl CMECh XMHOHA U TUAPOOKHUCH XPOMa.

MaJjOopacTBOPUMOE COCIUHEHHE.

MaJj0pacTBOPUMOE COCAMHEHNE XHHOHA CO CIEIaMU THIPOXUHOHA.
OKBUMOJICKYJISIPHOC COCIMHCHUEC XMHOHA U TUIPOXWUHOHA.

CoOTBEeTCTBHE CXEMAaTUIHOTO H300PAKEHH 3JIEKTPO/IA Ero TUITY

1. Cu®|Cu. a) MOHOOOMEHHBIN
2.CI",AgCI™, Ag . 0) 2J1eKTPO/I IIEPBOTO POJia
3. H3O'|H,,Pt . B) Ta30BbIi DIEKTPOL

T') WOHCEIEKTHBHBIMA
Il) 3JEKTPOJI BTOPOTO poja
€) METaJUIOOKMCHBIHA

O6pa3zoBaHue NOTEHIIMANA CTEKISTHHOTO 3JIEKTPO/Ia MTPOUCXOJIUT 32 CYET
HMOHOOOMEHHBIX MPOLIECCOB.

OKHCJIATEIFHO-BOCCTAHOBUTEILHBIX MPOIECCOB.

MPOIIECCOB PACTBOPHMOCTH CTEKIIA.

oOMeHa MeX]ly HOHAMH B CTEKJIE U B PACTBOPE.

KanomenbHbINM 3J1€KTPOJ] OTHOCUTCS K:
OKHCITUTETbHO—BOCCTAHOBUTEIbHBIM.
anekTpoaam 1 pona.

3JIEKTpoaaM 2 pona.

3EKTPOJaM CpaBHEHUSI.
HMOHOOOMEHHBIM 3JIEKTPOIaM.

XiopcepeOpsTHBIN 3IIEKTPOT OTHOCUTCS K:
OKHCITUTENTFHO—BOCCTAHOBUTEIIEHBIM.
anekTpogam 1 pona.

3JeKTpoAaM 2 poJa.

AMEKTPOJaM CpaBHEHHUSI.

HMOHOOOMEHHBIM 3JIEKTPO/IaM.

XUHTUAPOHHBIA 3JIEKTPOJ OTHOCUTCS K:
OKHCIIUTEbHO—BOCCTAHOBUTENbHBIM.
anekTponam 1 pona.

3JIEKTpoLaM 2 poja.

3JIEKTPOJIaM CPaBHEHMUS.
WHAWKATOPHBIM 3JIEKTPOIAM.

Uro Ha3bIBaETCA YCIOBHBIM 3JIEKTPOAHBIM MTOTEHLIUATIOM?

-YCJIOBHBIM 3JIEKTPOJHBIM MOTEHIINAJIOM Ha3bIBAETCS 3C IEMEHTA, COCTABIEHHOIO U3 JAHHOTO 3JIEKTpoJa U
CTaHJIapPTHOT'O BOJOPOAHOIO JIEKTPOLI;

-YCJIOBHBIM 3JIEKTPOJHBIM MOTEHIIMAJIOM Ha3bIBAETCS /IC JIEMEHTA, COCTABIEHHOI0 U3 JAHHOTO JIEKTPo/ia U
CTaHJIAPTHOTO KAJIOMENBHOI'O 3JIEKTPOAA;

-YCJIOBHBIM 3JIEKTPOJHBIM MOTEHIINAJIOM Ha3bIBAECTCS MOTEHIMAII AJIEKTPO/Ia IIPU aKTUBHOCTH €TI0 MOHOB B
pacTBOpe, PaBHOM EIUHUIIE;



~YCIIOBHBIM 3JICKTPOAHBIM MMOTCHIHUAJIOM HA3bIBACTCA MMOTCHIUAII DJICKTPOJAa 0o B HCpHCTOBCKOI\/'I, mmbo B
OCTBaHLI[OBCKOﬁ IKajie.

3HaYeHUS CPEHUX HOHHBIX KOA(PDUITUCHTOB aKTUBHOCTH JICKTPOIUTOB:
OepyTcst U3 CIpaBOYHUKA

PacCUMTBIBAIOTCS 0 ypaBHEeHUIO HepHcTa

paccunThIBatoTCs 1Mo ypaBHeHuto Kiaysuyca-MoccoTTu
PacCUMTBIBAIOTCS O ypaBHEHUIO [ nO06ca-/[rorema

paccuuThIBaroOTCs 10 ypaBHeHUIo Jlebas-1 tokkens

Hucno ne Bxopsiee B ypaBHeHne HepHeTa, COOTBETCTBYET:
YHCITy 3JIEKTPOHOB, YYACTBYIOIIMX B PEAKLIUU

YHCITy JEKTPOJHBIX peaKIuit

3apsI0BOMY YUCILy aHUOHOB B PacTBOpe

3apsA0BOMY YHCITY MOHOB THIPOKCOHUS

MMPOU3BEACHUIO 3apAJ0OBBIX YUCEII KATUOHOB U aHUOHOB

CrannapTHBINA TOTEHIIHAN XUHTHUIPOHHOTO YIIEKTPoa TIpu 25 °c paBen +0,699B. Kakoii U3 nmepeurcieHHbIX HUXKE
3JIEKTPOAOB CIIEAYET BEIOPATH ISl ITOCTPOSHUS TATEBAHIMYECKOTO JIEMEHTA, TP padoTe KOTOPOTO TUIAPOXHMHOH
OyIeT OKHCIATHCSA B XMHOH mpH 25°C?

Cu*/Cu (ocs® =1) ¢°Cu*/Cu=+0,337B

Zn*/Zn (oz’* = 1) ¢°Zn**/Zn=-0,763 B

Pb*/Pb (OLPb2+ =1) (pOPb2+/Pb = -0,126 B

Hg**/Hg (ang®*=1) ¢°Hg*/Hg =+ 0,854 B

Cu'/Cu(oc'=1) ¢°Cu*/Cu=+0,521B

Kaxkoit a5ekTpos1 Ha3pIBaeTCsT KAJIOMEITbHBIM?
Hg| Hg(NO3).

Hg| Hg2SO4, CdSO4

Hg| Hg(NOs).

Hg| Hg:Cl, CI’

Hg, K| KCI

Kaxue noHBI y4acTBYIOT B 3JIEKTPOIHOM IIPOI[ECCE Ha KAJIOMEIBHOM JJIeKTpoe?
Ag®
Hg.?*
02
K+
Hg"
Cr

[To KakOoMy ypaBHEHHIO PAaCCUMTBHIBAIOTCS PABHOBECHBIE AJIEKTPOAHEIE ToTeHIHanbl 1 DJC raabBaHUnIeCKUX
3JIEMEHTOB?

YpaBHEHUIO AppeHuyca

ypaBaenuto Baut — ['odda

ypaBHeHuto HepHcra

ypaBaenuto [ m66ca—I enpmrombiia

ypaBaenuto [ m66ca—/{rorema

Kak Ha3piBaercs moTeHMall, BOSHUKAIOIIUI Ha TPaHULIE pa3zesa SIEKTPOJIUTOB B 3JIEMEHTaX TUIIA:
M, MA, aq | aq, MA, | M ?
i < az
MeMOpaHHBIH
BJIEKTPOAHBIN
(azoBbIit
T y3uOHHBII
XUMHUYECKUI
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DNEKTPOI, MOTEHIIMAN KOTOPOrO 3aBUCUT OT KOHIEHTPAIIMU aHATU3UPYEMOT0 HOHA, HAa3bIBACTCH. ..
CTaHJAPTHBIM JIEKTPOIOM;

SJIEKTPOAOM CpPaBHEHUS,

WH]JIUKaTOPHBIM 3JIEKTPOIOM;

BOZIOPOJIHBIM 3JIEKTPOJIOM.

Hegepno, uto cornacHo ypaBHeHHMI0O HepHcTa moTeHIMa 37eKTpoia 3aBUCHT OT ...
ero Macchl;

€ro MPUPOJIBI;

TEMIIePaTypBbl;

KOHIICHTPAIMH DJICKTPOJIHTA.

DIIeKTPOIHBIC MOTEHIIHAIBI OnpeaesstoT mo J/C raJpBaHHYECKOro 3JIeMEeHTa, COCTABICHHOTO U3 JaHHOTO
ANIEKTPOJIAa ¥ CTAHAAPTHOTO ...... JIEKTPO/A.

BOJIOPOJTHOTO;

MJIaTHHOBOIO;

cepeOpsHOro;

MEJIHOTO.

OnexTponoM 1 poa SBISIETCS JIEKTPOS ...
Ag | AgCl, KCI;

Cu | Cu*;

Hg | HgCl, KCI;

Pt | Fe**, Fe*".

DNEKTPOIOM 2 poJia SBIISICTCS DIIEKTPOS ...
Ag|Ag"

Ag | AgCl, KCI;

zZn | Zn**;

Pt | Fe*, Fe®".

OKHUCINTENBHO-BOCCTAHOBUTEIHLHBIM QJICKTPOIAOM SBJIACTCA DJIEKTPOL ...

Ag|Ag’;

Cu | Cu*;

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

Yucno Z, Bxopdiee B ypaBHeHne HepHcTa cCOOTBETCTBYET

YHCIy MOJIb 3JEKTPOHOB, YYACTBYIOIIUX B JIEKTPOIHOM IpOLIECCE.
YHCITY 3JEKTPOAHBIX PEAKIHH.

3apsiI0BOMY YHCITy aHUOHOB B PACTBOPE.

3apsiI0BOMY YHCITy HOHOB THAPOKCOHHUSL.

Hns pacuera DJIC ¢ nomousko ypaBHeHus: HepHcera HeoOxoauMo 3HaTh
cragaaptHyro OJ1C aneMeHTa U TeMneparypy.

OJ1C HopMmanbHOrO 31eMeHTa BectoHa.

CTEXMOMETPUYECKOE ypaBHEHUE PEAKLIUU B 3JIEMEHTE.
3JIEKTPONPOBOIHOCTH PACTBOPOB, BXOSIINX B COCTAB 3JIEMEHTA.
aTMoc(epHOe naBlieHHE

Bennuuny 2JIC ranbBaHUYECKOro 3JIEMEHTa MOXXHO PacCUUTATh
¢ noMolbio ypaBuenust dapanes.

¢ IoMOIIbI0 ypaBHeHUsI DpyMKHUHA.

¢ moMoIbio ypaBHenus: HepHcra.

MMOMOIIIBI0 ypaBHeHUs [ nO0Oca-/{rorema.



J511 HopMabHO pa30MKHYTOI'O FaJIbBAaHUYECKOI'0 3JIEMEHTA 3JIEKTPOAMBIKYIasi CUjla paBHA
Pa3HOCTH AJIEKTPOAHBIX MOTEHIIMANOB Ha BbIBozIax 0.

MaJICHUIO HAIPsDKEHMS Ha BHEIIHEM YYacTKe LENH C FalbBAaHUYECKUM 3JIEMEHTOM.
HaNpsHKEHUIO HA BBIBOJIAX Pa0OTAIOIIEro 3JIeMEHTA.

MIPOU3BEJCHUIO TOKAa Ha CYyMMY CONPOTHBIIEHUIH

W3BectHbI ciaenyromue MeTosl n3mepenus J/]C raipBaHU4YecKOro 3JeMeHTa
MOTEHIIUOMETPUYECKUA.

noJsiporpaduIecKuil.

KOMIIEHCAIMOHHBIN.

KOHJYKTOMETPUYECKUH.

Kakue rajibBaHU4YeCKHE 2JIEMEHTBI UCIIONB3YIOTCS JI U3MEPEHUS YHCEIT MIEPEHOCa [0 METO/TY JIEKTPOIBUKYIIHX
cui?

HpOCTBIe XUMHUYECCKUEC DJIEMCHTHI

KOHHeHTpaHI/IOHHLIe 2J1IEMCHTHI C HepeHOCOM HNOHOB

KOHIICHTPAI[MOHHBIC 3JIEMEHTHI 0€3 MepeHoca HOHOB

CJIOXKHBIC XUMHUYCCKHEC DJICMCHTHBI

aMaJIbTraMHBIC DJICMCHThI

OO6patnmMo paboOTAOIIHIA TaTbBAHUYECKHIH AJIEMEHT BBIJIEISIET TEIJIOTY B OKPY)KAIOIIYIO CpPEly. 3aBUCHT JIU M KaK
37IC 3TOTO 3JIEMEHTA OT TEMIIEpaTyphI?

C POCTOM TEMIIEPATYPHI 37C ITOTO IJIEMEHTA PACTET

C POCTOM TEMIIEPATyPBI 90C 3TOTO AJIEMEHTA MaaeT

C POCTOM TEMIIEPATYPHI C TAKOTO FIEMEHTA HE U3MEHSETCS

C POCTOM TEMIIEPATyPHI 37C TAKOTO 3JIEMEHTa IMPOXOTUT Yepe3 MUHUMYM

W3BecTHBI ciaeqyromme METOAbI H3MEPEHHS 3/IC TaTbBAaHUYECKOT 0 DJIEMEHTA:
MOTEHIMOMETPUUECKU I

rossiporpaduaecKuii

METOJI BOJIbTMETPA C BRICOKUM BHYTPEHHHM COIPOTUBIIEHUEM
KOMITIEHCaIlHOHHBII

KOHIYKTOMETPUYECKUI

Bennuuny 31¢ ragpBaHHYECKOro 3J1€MEHTa MOXKHO PaCCUUTATh:

¢ noMoIIbI0 ypaBHeHus Dapaaest

C MOMOIIbIO YpaBHEHUsI PpyMKHHA

¢ noMoI1blo ypaBHeHust HepHera

¢ momortpio ypaBHenus [ mub0ca-/lrorema

KaK Pa3HOCTb 3JIEKTPOAHBIX MOTEHIMAIOB IaJbBaHUYECKOT0 3JIeMEHTa

Kaxott mpornecc mpotekaer Ha jieBoM diekrpone B e Ag|AgCl, HCI || HCI|Cl,Pt,
eciu (pOAg|AgCI|CI_ =+0,222 B, (po Cly/CI + 1,360 B:

BoccTaHoByieHre H' - noHoB

okucinenue Cl™ - HoHOB

BOCCTaHOBJIEHHE Ag" -MOHOB

okucienue Cly

OKHCIIEHHE Ag

VYKka3aTh cyMMapHOE€ YpaBHEHHE PEaKLUHU, IPOTEKAIOIIEE B FAIbBAHNYECKOM 3JIEMEHTE, COCTOSALIEM U3 [H
KaJIoMeNbHOro 31ektpona 1pu 25°C (9= +0,281) i CTaHIAPTHOTO BOIOPOIHOIO SIEKTPOIA.

Hg.Cl; + 2e — 2Hg + 2CI

2H" + 2Hg + 2CI" — HgCl, +H>

2Hg + SOs#— Hg,SO4 + 2e

2Hg + 8042_ + 2H —-Hg.S0,4 + H,

H, + Hg.Cl, — 2H" + 2Hg + 2CI”
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Kaxum TEPMOJUHAMUYCCKUM YPABHCHUEM CIICAYCT BOCIIOIBb30BATLCA JJId YCTAHOBJICHUA 3aBUCUMOCTH MCKAY 3AC
raJIbBAaHUYCCKOI'O 3JIEMCHTA U €€ TEMIICPATYPHBIM KOS(b(bI/IL[I/ICHTOM?

A=RT(/NKa—Alna)
dT

dA = q T
A'max=Qpt+ T(dA'max/dT)
d/nKp _ Qp

dT RT 2

Tpebyercs paccUnTaTh MO TEPMOJMHAMUYECKAM JaHHBIM 31¢ dneMenTa Jannens — Sko6u npu 25°C  Zn | Zn**
(a=1),aq || Cu** (a=1), ag| Cu. Kakas napa TepMOIMHAMHYECKHX BETHMYHH HEOOX0MMA JUIs pacuera’?
AH%g5 1 ACp05
AH%051 AS%0s
AS 08 1 ACp°203
dAH
AHozgg u daT
dAH
Asozga u dT

Kak npaBuiibHO 3aucaTh rajbBaHUUECKUH 3JIEMEHT B BUE (HOpMYJibl?
Zn| Cu| ZnSOs4, ag|| CuSOs, ag| Zn

Cu| Zn| ZnSO4, ag|| CuSOs, ag| CulCu

ZnS0s, aq| Zn—Cu| CuSO4, aq

Cu| ZnS0s4, ag|| CuSOs4, ag| Zn| Cu

Cu| Cu| CuSQy, ag, KCI|| ZnS04, aq, KCI| Zn| Cu

VYpasuenne HeprcTa 1iist pacuera 3¢ raTbBaHUYECKUX 3JIEMEHTOB?

E= EO +ﬂ|naR_ed
n.-F ag
E_go_RT |, %o
neF CxRed
RT
E = _gnﬂ
neF Olred
Eopg0 4 R For
neF aRed

JI71s1 4ero Hy’>KeH «COJEBOM MOCTUK» B T'aJIbBAHHYECKOM AJIEMEHTE?
JUTS BOSHUKHOBEHHUS AJIEKTPOTHBIX MIOTSHIINAIOB

JUTS BOSHUKHOBEHUsI (D (HY3MOHHOTO MTOTEHIHAA

JUTSE BOSHUKHOBEHHUS 3/IC B pabOTHI 3JIeMEHTa

JUTS yCTPaHEHUsI KOHTAKTHBIX TOTEHITHAIOB

IUTS TIPEIOTBPAIICHHUS IPOTEKAHUS PEAKITH B 0OPaTHOM HAIIPaBJICHUU

CyMMapHbIif TOK00Opa3yIomuii IpoLece, IPOTEKArOMNi B ralbBaHUYECKOM dieMeHTa Janmans-Axoou
Zn° + Cu*? — Zn*? + Cu°
Zn*? + Cu® — zn® + Cu*
Zn® + Cu® — Zn*? + Cu*™
Zn** + Cu** — zn’+ Cu°

PeaKLII/II/I Ha JJICKTPOJax B raJibBAHUYCCKOM 3JIeMeHTE?

68



Ha KaToJ€ — BOCCTaAaHOBJICHHEC

Ha KaToAC — pCaKuus AUCIIPONOPIUOHUPOBAHUA
Ha aHOAC — r'MAPOJIN3 3JICKTPOJIUTA

Ha aHOJC — OKHCIICHHUC

KakoBa npuurHa BO3HUKHOBEHUS TU(PY3MOHHOTO MTOTEHIMAA B FAIbBAHUYESCKOM DIIeMEHTE?
pa3nuyne B MPUPOJE U B KOHICHTPAIUSIX 3JIEKTPOIUTOB MOTY3JIEMEHTOB

pasnuune B MOTEHIHAIaX IEKTPOI0B

pa3nuyne B MOJBUKHOCTSIX KATHOHA M aHHOHA B 3JICKTPOJIUTAX MOYIIEMEHTOB

pa3inuyne B MOJBUKHOCTSIX KATHOHOB

pa3nuyne B MOJBUKHOCTSIX aHHOHOB

3a cuer 4ero BO3HMKAET 3.7.C. B raJIbBAaHHYECKOM djieMeHTe?

3a CYET CYMMapHOW XMMHUYECKON S3HEPTUU

3a CYET OKHMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMi Ha JIEKTPOIaX
3a CYET MPOIYCKAHMS TOKA Yepe3 ANEMEHT

3a CYeT MPOIYCKAHUS UHEPTOrO T'a3a uepe3 AINEeMEHT

B ransBannueckoM 3JIeMEHTE Ha KaToe (+) MpoTeKaeT IMpoIiece
OKHCJICHUS MeTasia

pa3IoKEHHE dIIEKTPOIUTA

THJIPOITU3 3IIEKTPOIINTA

BOCCTAHOBJICHHSI HOHOB 3JICKTPOITUTA

B ransBannueckoM 3JieMEHTE Ha aHOJE (-) TPOTEKAET IPOIecC
BOCCTAHOBJICHHSI HOHOB JJICKTPOJINTA

OKHUCJICHUS METaJlia

Pa3IoKEHHE dIISKTPOIUTA

THJIPOITU3 3IIEKTPOIINTA

CxeMa 3anucH TaJlbBaHUYECKOro 3jieMeHTa Jlanusnsa-Sxodu
(-) Zn 1 ZnSQOy, aq // aq, CuSO4/ Cu (+)
C1 C2
(+) Zn/ ZnS0Os, aq /fag, CuSO4/ Cu (-)
(-)Cu / CuS0q, aq /fag, ZnSO4/ Zn (+)
(-) Ag/ AgNOs, aq // ag, AgNO3 /Ag (+)
C1 C2

XUMHUUYECKUM TaJIbBaHUUYECKUM 3JIEMEHTOM Ha3bIBAIOT YCTPOMCTBO!

U3 JIBYX JJIEKTPOJOB, B KOTOPOM 3JIEKTPUYECKasl IHEPTHUsl MPEBPALLAETCS B XUMHYECKYIO;

U3 JIBYX JJIEKTPOJOB, B KOTOPOM XMMHYECKask YIHEPTHUsl IPEBPALLAETCS B AIEKTPUIECKYIO;

U3 JIBYX JIEKTPOJOB, B KOTOPOM XMMHYECKAasl SHEPTUsl IPEBPAILACTCS B MEXAHUUECKYIO;

13 OJHOTO JIEKTPOAOB, B KOTOPOM IIPOTEKAET PEAaKLUs CAMOOKUCIICHUS-CAMOBOCCTAHOBIICHHSL.

CornacHo cxeme ranbBaHuueckoro >ementa Fe[Fe?||Ni?*|Ni ...
B mporiecce paboThI 3JIEMEHTa Ha DIICKTPOJIE OCAXKIACTCS JKENe30;
HUKEJIEBBIH 3JIEKTPO/I IBISIETCST aHO/IOM;

HUKEJTb OKHCISIETCS;

AIIEKTPOHBI IBHKYTCS OT XKEIE3HOTO 3JIEKTPOJIA K HUKEIIEBOMY.

Makcumanbroe 3HaueHre DJ[C (mpu 0AMHAKOBBIX KOHIICHTPAIUAX COJIei) Oy/IeT y ralbBaHUYECKOro 3JIeMEHTA
Me[Me(NO3)2||Cu(NO3),|Cu ecnu cTaHIapTHBIA TOTEHIIHA BTOPOr0 METAJIa PaBeH ...
-2,36 B;
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1,5 B;
1,19 B;
-0,76 B.

Ecnu ranpBaHruecKUil 3IEMEHT COCTABIIEH U3 IBYX BOIOPOAHBIX 3JIEKTPOAOB, OWH M3 KOTOPBIX CTaHAAPTHBIN, TO
JUTS TOCTYDKEHUs HanOombIiero 3HayeHus DJ]C npyroii 3eKTpo clenyer MOorpy3uTh B ...

01 M pacteop CH3COOH;

0,1 M pactsop HCI;

0,1 M pactBop HySOy4;

0,1 M pactBop HBr.

st yBenmaenust 3J1C ralbBAaHHYECKOTO AJIEMEHTA, COCTaB-JICHHOT'O U3 KaJMHUEBOT'0 U IIMHKOBOT'O 3JIEKTPOIOB
CIEeNmyer ...

YMEHBIIUTH KOHIIEHTPAITUI0 HOHOB KaIMHS y KaJIMHEBOT'0 DJIEKTPOA M YBEIUYUTHh KOHIIEHTPAIIUIO NOHOB IIMHKA Y
IIMHKOBOT'O AJIEKTPO/A;

YBEIMYUTH KOHIIEHTPAITUIO MOHOB IIUHKA;

YBEITUYHUTH KOHIICHTPAITUIO HOHOB KaJMUSI;

YMEHBITUTH KOHIICHTPAIIUIO HOHOB KaIMUSI.

MakcumanbHaoe 3Hauerne JJ[C (mpru oMMHAKOBRIX KOHIICHTPAIIASIX COJIeH) OyIeT y raJbBaHUIECKOr0 dJIEMEHTa
Me|Me(NO3)2||Cu(NO3)2|Cu ecnuit cTaHAapTHBIH TOTEHIMAT BTOPOrO METaJlIa PAaBeH ...

-0,41 B;

1,5 B;

0,91 B;

-0,76 B.
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l'[pnmep OHJIeTOB AJId JK3aMeHa 10 TMCIIUILINHE «Pusnveckas XuMHush»
5 cemecTp

BUJIET Ne 1
1.OcHOBHBIC TIOHATHS XUMHYECKON TEPMOAMHAMUKHU. TEepMUHBI U TOHATHS: CUCTeMa (OTKPHITAs, 3aKphITas, H30JIHPOBAHHAS,
TOMOT'CHHAsI, TETEPOTCHHAs ), COCTOSTHUC M CBOWCTBA CUCTEMEL.
2. CaMOITpOM3BOJIBHEIE H HECAMOIPOU3BONILHBIC TIPOIIeCChl. KpHUTepru caMOompon3BOIEHOCTH MPOIECCOB. Y CITOBHS
TEPMOINHAMHUYCCKOT'O PABHOBECHS.
3. Kamopumerpus. DkcriepuMeHTaIbHOE ONpeCICHIE TEIIOTHI PACTBOPEHHSI COJIM Ha TIpuMepe Oe3BOIHOrO cylb(dara Menu u
MEIHOTO KyIopoca.
4. Tlo maHHBIM TAOJHITBI PACCUUTATH M3MEHEHHE TepMoaumHaMmmdeckux (QyHkmmid AH, AF, AS B peakuuu, mpoTekaromieii B
rajJlbBaHUYECKOM DJIEMEHTE.

Peaxims T°C D.1.c., B (dE/dT),, B/rpan
Pb + PbO; +2H,SO4 =PbSO4 +2H,0 25,0 2,04 1,36.10°°
BHUJIET Ne 2

1. TlepBblii 3aKOH TEPMOIUHAMHUKH, (OPMYTHPOBKA, MaTeMaTHYeCKOe BBhIpaKEHWE. BHYTpeHHss SHEprHs, SHTAJbITHSL.
Bripaxenue |-ro 3akoHa 17151 H30T€pMHUYIECKOT0, H30XOPHOTO U N300apHOro IPOLIECCOB.

2. YpaBHEHHE N30TEPMbI XUMHUYECKON peaKkinu. XUMUYECKOE PAaBHOBECHE B T€TEPOr€HHBIX CHCTEMaX.

3. DKcnepuMeHTalIbHOE OIpeieIeHHe TEIUI0EMKOCTH OPraHU4ECKOro pacTBOPUTENs (TeKcaHa).

4. BbIUMCIUTH MAaKCUMAJIbHYIO pa0b0Ty 00paTuMOM peakiiy, BhIpa3uB e€ B DKOYJSIX U KaJOpHSIX, IPOTEKAIONIEH B 3JIEMEHTE:
CulZn|1a ZnSO4||11 CuSO4|Cu. CrangaptHas 3.1.c. paBHa 1,1 B.

BUJIET Ne 3
1. TerumoemkocTh. VICTHHHASI, MOJISIDHAS TEIUIOEMKOCTh. M30X0pHast, H300apHas TEmI0eMKOCTb.
2. YpaBHeHHe U300apbl ¥ HU30XOPhI XUMUYECKOW peakiu. BiusHue TeMrepaTypbl Ha XUMHYecKoe paBHOBecHe. CMeleHiHe
paBHoBecwus (npuniui Jle-1larense).
3. Kpuockonus. OnpeneneHne MONEKyIIpHON MacChl pacTBopa JEKTPOIHTA.
DKcnepUMeHTANIbHOE OIpeiesieHne KOHCTaHT B ypaBHeHuu Taddens.
4. OnpeenuTh KOHCTAHTY PABHOBECHUS PEAKLIMH, poTekarowel npu 25°C B snemente Zn|Zn?*
(a=1)||Cu?* (a=1)| Cu. D.x1.c. nanHoro snemenTa pasna 1,1 B.

BUJIET Ne 4

1. Ternossie 3ddexTsl. 3akoH ['ecca. 3aBUCUMOCTh TEILIOBOTrO AP PeKTa XMMUYECKON Peaklii OT TeMIIepaTypsl (YpaBHEHHE
Kupxroga).
2. DKBHBaJICHTHAS dJIEKTpUYECKasi IPOBOAUMOCTD U 3aBUCUMOCTbD €€ OT Pa3HBIX (haKTOPOB.
3. DKcnepuMeHTallbHOE ONpeeieHHe YIeNbHON U 3KBUBAJICHTHOMH MPOBOAUMOCTH CJ1a00Tr0 U CUIIBHOTO JJIEKTPOJIHTA.
4. Beraucnuts 3.1.C. LeMH:

Ag|0,1 M AgNO;s || 0,01 M AgNOs | Ag
npu 25°C. DxBuBaNeHTHast 3nekTpornpoBogHocts pactBopa 0,1 M AgNO; pasna 10,93, a pacrBopa 0,01 M AgNOs paBHa
12,53 Cm-M?Monb L. (Cuon = ot Cpacrsopa; & = A [ Aeo).

BUJIET Ne 5
1. Bayrpennsis sHeprus. DHTanbnus. TemnoBoil a3 ekT xuMudeckoit peakin. 3akoH ['ecca.
2. F'oMoreHHble U reTeporenHbie cucteMsl. [IpaBuno da3 ['uboca.
3. Korgykromerpus. DkcriepuMeHTaIbHOE ONpeIe/IeHNE aHATUTHIECKOH KOHIIEHTPAIIUH CHIIBHOTO U CJIa00ro AJIEKTPOJIHTA.

4. PaccunTaTh KOHCTaHTy paBHoBecus peakuun: ZnSO, + Cd = CdSO4 + Zn. CranpaprHblii noteHuuan Zn|Zn?* pasen -0,762
B, a Cd|Cd** =

BUJIET Ne 6
1. Bropoii 3akoH TepmoanHamuku. DopmymupoBka |l-ro 3akoHa TepMOAMHAMHUKH. DHTPONHA. 3aBUCHMOCTH JHTPOIHH OT
TeMIIepaTypsl. MI3MeHeHne SHTPOIMH B HEKOTOPBIX MPOIIECCaXx.
2. TepMoaMHAMKKA TalbBaHUYIECKOTro 3eMenTa. OnpenenieHne MoaHOM, CBOOOMHOM U CBSI3aHHON SHEPTUH T'ajbBAHUUECKOTO
JJIEMEHTA.
3. Cxema 3anucH rajqbBaHUUECcKOro siemMenTa Jlanuens-SIko0u (31eKTpOIHbIE TPOIIECCHI).
4. PaccuuTaTh 3.1.C. BJIEMEHTA, COCTABIEHHOrO M3 MOMy3JIeMeHToB: ZN|Zn?* (aktuHocTh ZN%* pasma 0,02) u Cu|Cu?*
(axtuBHOCTH CU?* paBHa 0,3), ecom E° (Cu|Cu?) = 0,373 B; E° (Zn|Zn?") pasna -0,673 B.

BUJIET Ne 7
1. Omnpenenenne MONAPHONH MacChl PaCTBOPEHHOI'O BEUIECTBA KPUOCKOMMYECKNM, 30Y/UITMOCKOMNYECKUM HIH OCMOTHYECKUM
METOJIOM.
2. OOpaTuMBbIe 1 HEOOpaTUMBIE 3IEKTPoabl. Kitaccudukarmss o0paTUMBIX 3IEKTPOAOB (3IEKTPOABI IEPBOTO POAA).
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3. DKCIepUMEHTaJIbHOE OIpeAeieHHe 3.1.C. METHO-KaIMHEBOrO TallbBAHWYECKOrO 3JEMEHTa IT0TEHIHOMETPHUYECKAM
METOJIOM.

4. Cocyn mis ompeneneHus! 3JIeKTporpoBoAHocTH, HanomHeHHbI pactBopom KCl ¢ ¢(KCl) = 0,02 mons/n mpu 20°C,
nmokasbiBaeT conporusienue 82,4 O, a HamoiHeHHbIH pactBopoM KpSOs ¢ C(1/2 K2SO4) = 0,005 monw/nm - 326 Om.
BBrancianTh MOCTOSHHYIO COCY/a M MOJISIPHYIO JIEKTPONPOBOAHOCTE pacTBopa KaSO4.

BUJIET Ne 8
1. NneanbHble pacTBOpBL. 3aKOHBI WACATHHBIX pacTBOpoB. OcMoc M ocMoTHYecKoe AaBieHHe. 3akoH Baut-I'odda, Payms.
[NoHmkeHNe TeMIIEPaTyphl 3aMep3aHusl PACTBOPa (KPHOCKOITHS).
2. OrmpeneneHue dIEKTPUUECKOW TPOBOAUMOCTH PAacTBOpOB. KoHaykToMeTpuueckas siueiika. OmpeneneHHe CTENEHd H
KOHCTQHTbI TUCCOIUANUH CIIa00r0 3IEKTPOINUTA TI0 AICKTPUUECKON MPOBOAUMOCTH PACTBOPA.
3. DKcHepuMEHTalIbHOE OINpe/eNeHrue 3.1.C. ATIOMUHUI-IIMHKOBOTO TalbBAaHUYECKOrO 3JIEMEHTa MOTCHIHOMETPHYECKUM
METOIOM (CXEMATHYECKas 3alUCh 3JIEMEHTA, BBIPAKEHHUE 3.71.C.).
4, Beraucauthb (Ao) 11 yKCYCHOH KHMCIIOTBI, €Ci Aw 11 HC1, KCI u CH3COOK cootsercTBeHHO paBHbl 380-10, 130-104,
100-10* Cm-M?/mons mpu 18°C.

BUJIET Ne 9
1. Cunbable snexTponuTbl. OCOOEHHOCTH CBOWCTB CHIIBHBIX AyeKTponuToB. Koadduuuenr aktuBHoctu. [lonsarue
conbBaTanuy (TUApaTalyi) HOHOB.
2. PaBHOBecHBIE JIIEKTPOIHBIC MPOIECCHl U JJIEKTPOABIKYIIHE CHIIBL. OJIEKTPOA, OJIEKTPOMHBIA TOTEHLWAd W 93.1.C.
3JIEKTPOXUMHUUECKOU 11enH.
3. DKCIepUMEHTaJIbHOE OIpEeNieHne 3.].C. CBUHIIOBO-IIMHKOBOTO TaJbBAHUYECKOTO O3JIEMEHTa IOTEHIMOMETPHIECKUM
METOMIOM (CXEeMaTHUYeCKasl 3aMKCh 3JICMEHTA, BEIPAKEHHE 3.11.C. ).
4. Temnotel obOpa3zoBanus cienyromux coenuHenuii CoHz, CO2 m H,O(k) coorBercTBeHHO paBHBI 226,8; -393,5; -285,8
kJIx/Moib. OnpeneuTh CKOJILKO TEIUIA BBIICIUTCS pH cropanuu 5 moneit CoHo.

BUJIET Ne 10
1. KonayKkToMeTprueckoe TUTpOBaHUE. TUTPOBAHUE CHIBHON KHCIOTHI CHIIBHBIM OCHOBaHHEM. THUTpOBaHME CIa0OH KHUCIOTHI
CHJIbHBIM OCHOBAHHUEM.
2. Teopun BO3HUKHOBEHHS CKayKa ITOTEHI[MANa Ha TPaHULE METaJLT — PacTBOP.
3. H3mepeHue »5IEKTPOAHBIX MOTEHLIHMATIOB JJIEKTPOJOB. DKCIIEPHUMEHTAIBHOE OIPEeeNieHHe LIMHKOBOIO JIIEKTpoga M
TEOPETUYECKUI pacyer.
4. Paccuutath TEIUIOBOH 2P(QEKT peakiyu Mnpyu CTaHIapTHHIX ycloBusx (298 K, namieHue nocrosHHOE ¥ paBHO 1 aT™M), ecin
W3BECTHBI TEIUTIOTHI CTOPAHUSI YYACTHUKOB PEAKLIUM:
C2HsOH(x) + CH3COOH(x) = CH3COOC;Hs(x) + Ho0(k),
AH. ° Co2HsOH(x) = -1370,68 xJIx/Mons; AH: ° CH;COOH(x) = -874,58 xJIx/Mons,
AH.° CH3COOC;Hs(x) = -2246,39 xJ[x/Monb; AH: ° H,O(x) = 0.

BUJIET Ne 11
1. DnexTpudeckast MPOBOAUMOCTD PacTBOpoB. CKOPOCTH IBUKEHMSI MOHOB. Y JIeNbHasl, SKBUBAJICHTHAS! IIPOBOAUMOCTD
SNIEKTPOJIUTOB M X 3aBUCUMOCTB OT PA3JIMYHBIX (hJaKTOPOB.
2. da3oBble paBHOBECHS B OTHOKOMIIOHEHTHBIX cHcTeMax. JlparpaMma COCTOSIHUS Cepbl.
3. H3mepeHue OSIEKTPONHBIX IMOTEHIMANIOB 3JEKTPONOB. OKCIEPUMEHTAIBHOE OIpEACICHHE MEIHOro OJJEeKTpoga |
TEOPETUUECKUI pacyer.
4. OnpejenuTe U3MEHEHHE BHYTPEHHEH sHepruu mpy uzobapudeckoM (1,013-10° u/u?) ucnapenun 100 2 Boms! npu 150°C,
ecii 00bEMOM JKUJIKOHN BOJIbI peHeOpeus. Temora ncnaperus Boasl mpu 150°C paBHa 2112,66 dorc/e.

BUJIET Ne 12
1. Tepmoxumusi. TermoTsr 00pa3oBaHus U cropaHus BemecTB. CTaHAapTHEIE TEIIOBBIE (D (EKTHL
2. PaBHOBecHbIE OJJIEKTPOOHBIE NPOLECCHl M  AJIEKTPONBIKYIIME CHIbl. OOpaTHMbBle M HEOOpaTUMBIC DIEKTPOIBIL.
Knaccudukarmst oOpaTUMBIX 3IIEKTPOIOB (IEKTPOIBI BTOPOTO POJIA).
3. M3MepeHHe DIEKTPOIHBIX IOTECHIMANIOB DJIEKTPOAOB. DKCIEPUMEHTAIBHOE ONpeleleHHe KaAMHEBOrO JJIEKTpoia H
TEOPETUUECKUI pacyer.
4. Ompenenute U3MEHEHNE BHYTPEHHEN YHEPTUH TIpH U300aprdeckoM HcrapeHnu 10 2 3TUIIOBOTo CriupTa P TeMIepaType
kunieHus (78°C), eciu TerioTa uCnapeHust cnupTa paBHa 922,77 dorc/e. OOBEMOM KUIKOCTH PEHEOPEUb.

BUJIET Ne 13
1. TepmoanHamMuveckue noreHnuanbsl. JHeprust [ mooca u sneprus ['ensmronsua. Ypasruenue ['m60ca-I'ensmromnpna.
2. l'anpBaHNYECKHUH 37IeMEHT. XUMHYECKHE U KOHIIEHTPalMOHHbIE TaJbBaHUUECKUE 37eMeHThI. OOIHe BRIpaXeHUs 11 3.1.C.
TaJIbBAHNYECKOT'0 JIEMEHTA.
3. OmnpeneneHue KOHCTAHTBI M CTENEHM JWCCONMAIMM YKCYCHOH (MYpaBBMHOM) KHCIOTBI IIyTeM HM3MEpEHHS
3JIEKTPOIPOBOIHOCTH.
4. Kakoe KOJIMYeCTBO TEIIOTH HE0OXO0AMMO ISl m30Xxopudyeckoro HarpeBanus 10 e azora ot 10 go 20°C?
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BUJIET Ne 14
1. Brraucnenue TeruioBbIX 3P QPeKToB XuMudecKux peakunii. Kamopumerpust. TeruroTs pacTBOpeHUs U HEHTpalu3amnnm.
2. PaBHOBecue MexIy TBepAOH (a3oil M paciuiaBoM B OMHApHBIX cHCTeMax. TepMuuecKuid aHamu3. J{marpaMma COCTOSIHUS
OWHApHBIX CUCTEM C IBTEKTHKOM. [IpaBuiio peryara.
3. M3mepenne ynenmpHOM W SKBUBAJICHTHOH 3JIEKTPONPOBOJHOCTH PACTBOPOB JJIEKTPOIMUTOB. [I3ydeHHWe 3aBHCHMOCTH
3NEKTPONPOBOJHOCTH OT KOHIIEHTPALMH U TEMIIEPATYpBHI.
4. OnmHOaTOMHBIN Ta3 B KonudecTBe 5 .1 (ycioBusi HOpManbHble) HarpeBatoT n0 600°C mpu mocrosHHOM oO0beme. KakoBbl
KOHEYHbIE IaBJICHNE U KOIIMYECTBO 3aTPauyeHHON TEMI0ThI?

BUJIET 15
1. YpaBHeHue n300apsl 1 U30X0pbl XUMHYECKOW peaknnu. BiusHue TeMepaTtypsl Ha XUMH4IecKoe paBHOBecre. CMerieHne
paBHoBecus (npunir Jle-1llarense).
2. IlonmxeHune TeMneparypbl 3aMmep3anust pactBopa. Kprockornusi. [ToBeieHre TeMneparypbl KHIIEHHsT pacTBOpa.
36ymuockonus. Ocmoc. M3oToHNUECKHE pacTBOPHI.
3. Konopumerpust, moHHbIE paBHOBecusi. OnpeiesieHne KOHCTAHThI AUCCOIUAIIMN METOIOM (DOTO3JIEKTPOKOIOPUMETPHH.
4. Kakoe KOJIMYECTBO TeIUIa BBIACIUTCS INpHU H30TepMuueckoM cxatuu 10 1 wmpaeanmpHoro rasa, B3sitoro npu 27°C u
HOPMaJIbHOM aTMOC()EPHOM AaBJIECHHUH, €CIIM 00BbeM ero ymeHbmmTes B 10 paz?

BUJIET Ne 16
1. Bropoe Hauano tepmoanHaMuku. DHTponus. [Tocrynar [Tnanka. Beruucienus n3aMeHeHHi SHTPOITHH B Pa3IHYHBIX
nporeccax.
2. ®a3oBble paBHOBECHUS B OTHOKOMIIOHEHTHBIX cucTeMax. /luarpaMma cOCTOSIHUSI BOJBI.
3. DKcnepuMeHTalIbHOE ONpe/ielIeHHe COCTaBa fapa CHCTeMbI OeH30J1-MeTaHOII.
4. Haiiti n3menenue BHyTpeHHel sHepruu mpu ucnapenun 100 2 Boap! npu 20°C, nomyckasi, 4To mapbl BOAbI HOAYUHSFOTCS
3aKOHaM HJIeaJbHBIX T'a30B U YTO 00BHEM KHUAKOCTH HE3HAYHMTEIIEH M0 CPAaBHEHHIO ¢ 00beMOM Tapa. Y iebHas TerioTa
napooOpa3oBaHus BObI paBHA 2451 mK/T.

IIpumep OuneTOB
6 cemecTp
BUJIET Ne 1
1. Xumnueckas kunetuka. @opmanbHas kuHeTHka. CTeleHb NPOTEKaHNU XUMUYECKOH peakiui. CKOpOCTh PeaKiiH.
Kunernueckoe ypaBHEHHE.
2. Tuns! 31ekTpoxuMUYIeckux cucteM. CIBOSHHbIE XMMUYECKHE [IETH, IpUMep. BeipaxkeHue Juis 3.]1.c. TBOHHON XUMUUYECKOM
LETIH.
3. Nonometpusi. Onpenenenne pH pacTBOPOB 3IEKTPOXUMHUIECKUM METOIOM. IIprMepsl aeKTpOXUMHYECKHX JJIEMEHTOB IS
ompenenenus PH pacTBopoB.
4.Bzaumogeiicteue okcuma yriaepoma (I1) ¢ xmopom Beipaxkaercs ypaBaerunem: CO+Cl,—~COCl,. Komnrenrpaims okcuma
yrnepona (Il) paBra 0,3 monb/n, a xmopa — 0,2 monb/i. Kak M3MEHHUTCS CKOPOCTh MPSIMOM PEAKIMH, €CIIM YBEIUYUTh
KOHILIeHTpaluo okcuza yriaeposaa (1) mo 1,2 monb/n, a koHieHTpanuo xiopa — a0 0,6 Momb/1n. CuutaTh, 4TO PeaKiys BTOPOTO
TIOpsi/IKa.

BUJIET Ne 2
1. Xumunueckas kuHetuka. KoHcranTta ckopoctu. [lopsnok peakmuu. Peakimy HyneBoro, mepBoro 1 BTOPOro MOpsIKa.
Ilepuon nonymnpeBpaleHusl.
2. Teopuu rereporenHoro karanusa. MynpturuietHas Teopust (A.A.bananaun).
3. Monekynsipuast pedpaxuusi. OnpeiesieHne n30MEPUH BEIIECTBA U COCTABA CMECH METOIOM pepaKiyu.
4. Cxopocts peakiu A+2B mpu [A]=0,5 mons/nm u [B]=0,6 mons/n paBHa 0,018 Monb/1n. BEMHECINTE KOHCTAHTY CKOPOCTH
PEaKIUH, CYUTAs], YTO PEAKIHS TPETHEro MOpsIKa.

BUJIET Ne 3
1. MonekyaspHas XUMHYECKash KUHETHKA. MeXaHHW3Mbl XUMHYECKHX peakuuil. MOJNeKyIIpHOCTh W MOPSAOK DPEaKlUH.
Mertozp! onpeienieHns opsAKa XUMHIECKUX PEeakIui.
2. Teopuu rereporenHoro karanusa. Teopust aktiuBHbIX aHcamoOieit (H.11.Ko6o3es).
3. DyeKTpoxuMHYecKas KHHETHKA epEHANPsDKeHNST BOAOPOA MPH 3JIEKTPOIIH3e. DKCIEPUMEHTAIFHOE ONpeeICHUE
KOHCTaHT B ypaBHeHHHU Taddens.
4. OnpenenuTs MOPSIIOK PEAKIIMH OMBIIEHHS YKCYCHOMETIIIOBOTO 3(Hpa MIET0UbI0 HA OCHOBE CIICAYIONINX JTaHHBIX:
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Bpewmsi, vun 3 5 10 25
Komn. pactsopa NaOH, monw/z | 0,00740 0,00634 0,00464 0,00254

HcxonHblie KOHIIEHTpaMH MIEJI04N 1 3pupa oquHaKoBbl U paBHbI 0,01 Momb/i.

BUJIET Ne 4
1. MonekynsapHas xumuueckas kuaetnka. CiaoxHbie peakin. OOpaTHMble XUMHUYECKHE Peakiun. M3MeHeHne KOHIICHTpaluK
pearupyronmx BEIECTB B X0/ PEaKIHH.
2. Teopuu reTeporeHHOr0 Karanuia. DiaekTpoHHast Teopus kartanuza (C.3.Porunckuii, @.d.BonbkeHmreiin).
3. Ypasuenue Taddemns. ['padudeckoe onpenencHre KoHCTaHT B ypaBHeHUU Tadderns. Cxema ycTaHOBKH TS U3yICHUS
MepeHaIpsHKEHNS BOIOPOIa.
4. BBIUMCINTB, BO CKONBKO Pa3 YBEIMYMTCS CKOPOCTh PEAKIMHM NpU TOBBIIIEHHM TemmepaTypsl Ha 150°C, mpunumas
TeMIePaTyPHbIH KO3()DHUIMEHT CKOPOCTH PEaKI[K PABHBIM 2.

BUJIET Ne 5
1. MonekynsipHas xumudeckass kuHetuka. Cnoxksbele peakiuu. ComnpsbKeHHBIE XHMHYECKHe peakuuu. V3meHeHue
KOHLIEHTPALIH PEarupykolinX BEIIECTB B XOZE PEaKIny.
2. DNEKTPOXUMHUYECKHE CUCTEMBI (IEKTPOXUMHUUECKHE 1em ). [IpHHIMIBI KilacCu(HUKAINH IIEKTPOXUMHUUECKHUX LETIeH.
3. [loTeHumomMeTpuyeckoe TUTpOBaHUE KUcIoT. OnpeielieHne aHATUTHYECKONH KOHIIEHTpanu# pactBopa merogom D/1C.
4. TIpu kakoil TeMIepaType 3aKOHUYMTCs HekoTopas peakuus 3a 0,5 mun, ecnmu npu 70°C oHa 3akaHumBaercs 3a 40 MuH?
TemmnepaTypHblil KO3(GQUIUEHT peaKkuy paBeH 2,3.

BUJIET Ne 6
1. MonekynsipHas xumudeckas kuHetnka. CioxHble peakiuu. I[lapamuiensHple XUMUUYecKHe peakuuu. l3meHenue
KOHIIEHTPALMN PEarnpyIONINX BEIIECTB B XOE PEaKIHH.
2. Tursl 3J7eKTpOXUMHUUYECKUX cucteM. Dusudeckue, aluIOTPOIIMYECKHE e, IPUMEPBI.
3. DKcrepuMeHTalIbHOE ONpe/ielIeHHe KOHCTAaHThl CKOPOCTH M SHEPIHU aKTHBALMH PEaKIUH TUIPOIN3a YKCYCHOTO aHTHIPHULIA.
4, JIns peakuuy OMBLICHHS YKCYCHOSTHIJIOBOrO 3()Mpa Hpu OONBIIOM M30BITKE BOIBI KOHCTaHTa ckopoctu mpu 20°C pasHa
0,00099 mun, a npu 40°C ee Benuuunna cocrapnser 0,00439 mun. Onpenennre SHEPTHIO AKTUBALUK M KOHCTAHTY CKOPOCTH
peaxuuu 1pu 30°C.

BUIET Ne 7
1. KoHcraHTa CKOpOCTM peakuuu. BiusiHue TemriiepaTypbl Ha ckopocTh peakiuu. [IpaBuio Baut-T'odda. Ypasaenue
Appennyca. @U3HYeCKHil CMBICI BETMYMH YPaBHEHUS AppeHuyca.
2. Tlorenmmomerpus. OmpexneneHne W TeopeTndeckoe obocHoBaHMe. [IpsMas moreHimomerpus. [loTreHmmomerpuyeckoe
TUTPOBaHHE.
3. SIBneHue nepeHanpsHKeHUs U SIEKTPONIU3E U Ha AJIeKTpoaax. [IprdnHbI nepeHanpspKeH s
4. Cxopoctb obpasosanuss NO B peakuuu 2NOBr oy —2NOg) +Brayy) pasna 1,6-10* mons-1t-cl. Uemy paBHa ckopocTh
peakuuu U ckopocTh pacxomoBanus NOBr?

BHAJIET Ne 8
1. KoHcraHTa CKOpPOCTH peakiu. BiusHHe TeMIepaTypbl Ha KOHCTaHTY CKOPOCTH peakiuu [IOHSTHE SHepruH aKTHUBAIWH.
DKCHEepUMEHTAILHOE ONPE/IeICHUE YHEPTUH AaKTHBALIUH.
2. HepaBHOBECHBIE 3JIEKTPOJIHBIE MPOLIECCHI. DIEKTPOIN3 M €r0 OCHOBHBIE 3aKOHBI. HamnpsipkeHue mpu 3JIeKTPon3e.
[epenanpspkeHue npu dnekTponuse. [loreHnuan pasnoxenus (BbiaeneHus ). [lepeHanpsbkeHue Ha IeKTPo/Ie.
3. Kakoit 251eKTpoji MOXKHO HUCTIOIB30BATh KAK WHMKATOPHBIN MPU KHCIOTHO — OCHOBHOM MOTEHIIHOMETPUICCKOM
tutpoBanuu? [losicHuTe.
4. B HEKOTOpO peakuuu menoro mnopsaka NA—B koHmeHTpanus ucxomHoro BemecTtsa 0,5 MOJIb Tt ObLIa JIOCTUTHYTA 3a 4
MUH IpU HA4aabHOM KOHIEHTpauuu | Monb-1t ¥ 32 5 MUH IIpH HaYanbHOM KOHLEHTpauuM 2 Mojb 1t YCTaHOBUTE HOPSNOK
peaKium.

BUJIET Ne 9
1. Koucranra CKOpPOCTU PCAKIINU. Bnusaane TEMIICPATYPbl HA KOHCTAHTY CKOPOCTH PpCaKIKU Ilonsarue OHEPIrun aKTUBAIUU.
3KCHCPI/IMGHT3JIBHOG OIPCACIICHNUEC DOHEPIUU aKTUBALIUU.
2. Tunsl QJICKTPOXUMUNYCCKUX CUCTCM. KOHIIGHTpaIII/IOHHLIC [enu nepBoro poaa, MpuMeEphbl, BbIPAKCHUA 1J1d 3. 1.C.
3. HOJ’I?IPI/IMGTPI/I‘IGCKI/Iﬁ MCTO ONPEACICHUA KOHCTAHTBI CKOPOCTU PCAKINU THAPOIN3a TPOCTHUKOBOI'O caxapa.
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4. Tonb3ysch ypaBHEHHEM AppeHHyca, OLICHHUTE, TIPH KAKHX TEMIIEpaTypax U SHEPTUsIX aKTHBALMHU CIPABEITUBO MPABUIO
Bant-T'ododa.

BUJIET Ne 10
1. TereporenHsli kaTanus, npuMepsl. CKOPOCTh, KOHCTaHTa CKOPOCTH TOMOTEHHOTO KaTajIH3a.
2. Tunb! 371eKTpOXUMHUYECKHUX cucTeM. KOHIIeHTpanoHHbIe e BTOPOTO Poja, IPUMEPHI, BEIPaKESHUs! IS 3.11.C.
3. DKCIIepUMEHTAIIbHOE OIIpe/IeieHHEe TIOpsAKa TOMOT€HHOM PeakIy Ha IpUMepe U3Y4eHHs peaKkiiny BOCCTAaHOBIICHUS
niepcynb(haTa HaTpUsl HOTUCTHIM KaJIHeM.
4. Peaxuus nepporo nopsaxa npu Temmneparype 70°C 3aBepmaercs Ha 40% 3a 60 Mun. IIpu Kakoif TemmepaType peaxius
3aepuitcs Ha 80% 3a 120 MHUH, eCin SHeprus akTUBaKK paBHa 60 K/ Monb1?

BUJIET Ne 11
1. Cnoxnsie peakuun. Kitaccuukanus cIoKHBIX peakuii B XAMUYECKOH KHHETHKE.
2. Tunsl 21ekTpoxuMuyeckux cucreM. [IpocThie XUMUUECKHe 1IenH, TPUMEpBL. BeipaxkeHue 3.11.c. Ui BOZOPOAHO-
KHCIIOPOZHOTO 3JIEMEHTA.
3. DKcriepuMeHTaIbHOE Olpe/ieieHHe KOHCTaHThI ckopocTH || mopsiika Ha nmpuMepe peakiuy BOCCTaHOBJICHUS nepcynbdaTa
HaTpUs HOAUCTBIM KalHueM.
4. CxopocTh GaKTepHaJbHOrO TMAPOIM3a MBIIII PO yIBaMBaeTcsa TpH mepexoae oT Temneparypsl -1,1°C k Temnepatype
+2,2°C. OueHuTe HEPrUI0 AKTUBALIUHU STOM PEAKIIHH.

BUJIET Ne 12
1. Kuneruka rereporeHHbIX IPOLIECCOB, KOHCTaHTa CKOPOCTH. 3akoHbl Durka i onvcaHus A1 ((Gy3HOHHBIX MPOIIECCOB.
2. HepaBHoOBeCHBIE 3JICKTPOIHBIC MPOIECC, X OTIMYHS OT PABHOBECHBIX. DJIeKTpoaHas noisspusanus. [lomsporpadus.
3. DOoTORNEKTPOKOIIOPUMETPHYECKOE M3YUCHUE PEaKIMHM BOcCTaHOBieHMs1 rexcanmanHodeppara (I11) kamus ackopOHMHOBOI
KHUCJIOTOM.
4. JInst oOpaTUMOM peakiuy NepBOro MopsiIKa;
Ky
A=— B
Ka
KkoHcTaHTa paBHoBecus K = 8, a ki = 0,4 ¢’'. Bblumuciure Bpems, OpH KOTOPOM KOHIIEHTpAalMH BellecTs A u B cramyr
paBHBIMH, €CJIM HaYaJIbHasi KOHIIEHTpauus BeliecTsa B pasHa 0.

BUJIET Ne 13
1. Karanu3. O6uiue nojaokeHus ¥ 3aKOHOMEPHOCTH KaTalliu3a. JHepreTuieckasi CXxeMa peakiiy ¢ y4acTHEeM KaTajlu3aTopa.
2. Tunsl 3meKTpoXuMUYecKUX cucteM. CIIOXKHBIE XMMHYECKUE LN, IpuMepsl. Beipaxenue 3.1.c. mig sneMeHrta Jlanuens-
Sxobu.
3. KuneTnka reteporeHHbIX XUMHUUECKUX peakiyii. OnpeneneHne KOHCTaHTBl CKOPOCTH PACTBOPEHUS XJIOPHa CBUHIIA B BOJE.
4. B mapasuienbHBIX peaKLHsX IepBoro nopsaka

BBIXOJ BemecTBa B paBen 63%, a Bpemst npeBpamtenus A Ha 1/3 paro 7 muryram. Haiinure K1 u Ko.

BUJIET Ne 14

1. 'omorenHsIi katanu3, npuMepbl. CKOPOCTh, KOHCTAHTAa CKOPOCTH TOMOT'€HHOTO KaTaln3a.
2. Cnoxuble peakimu. LenHpie, HOTOXMMUUECKHE PEAKIIUH.
3. Homsiporpadus. Kakue npermMyIiecTBa UMeeT PTYTHBIN KaleabHbINA JIEKTPOJ] Mepel IpyruMu MUKpoasiekTpogamu? Kakue
BEIIIECTBA CIEAYeT BBOAUTH B AaHATU3UPYEMBIH PACTBOP sl HOAABICHHSI MUTPALIMOHHOTO TOKa?
4. B cucreme mpoTEKaroT ABE MapaUICIbHBIE PEAKIIHH:

A + 2B — npomykrsr (K1),

A +2C — npomykTsl (K2).
Ornomrenue ki / ky = 5. Hauanmsusle xoHnentpannu Bemects B u C oguaakoBel. K MoMeHTy Bpemenn t mpopearuposaio 50%
BemectBa B. Kakas gacts Bemectsa C npopearnpoBaiia K 5TOMY MOMEHTY?
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Kpurtepun ¢popmupoBaHus OLleHKH 0TBETa CTY/ICHTA HA JK3aMeHe

Xapakm epucmuka omeema

oannl

JlaH mNOJHBINM, pPa3sBEpHYTHIM OTBET HA IIOCTABICHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HAHUN 00 00BEKTE, IPOSBIIAIONIAsICS B CBOOOIHOM
ONEPUPOBAHUM  IOHATUSAMH, YMEHHMM  BBIICIUTb  CYUIECTBEHHBIE U
HECYLIECTBEHHbIE €r0 NPU3HAKHU, PUUYNHHO-CIEACTBEHHbIE CBSI3U. 3HaHUE 00
00BEeKTE AEMOHCTpPHpYETCS Ha (pOHE MOHMMAHUS €r0 B CUCTEME JaHHOW HAyKH
U MEXIUCHUIUTMHAPHBIX cBsized. OTBeT (opMynupyeTcs B TEPMHHAX HAYKH,
W3JI0KEH JIMTEPATYPHBIM SI3bIKOM, JIOTUYEH, J0KA3aTeleH, JAEMOHCTPUPYET
AaBTOPCKYIO MO3UIUIO CTYACHTA.

26-30

JlaH MOJHBIN, HO HEAOCTATOYHO IMOCIEIOBATEIbHBI OTBET Ha MOCTABJICHHBIN
BOIIPOC, HO IIPHU JTOM I[IOKAa3aHO YMEHHE BBIIEIUTh CYLIECTBEHHBbIE U
HECYLIECTBEHHbIE MPU3HAKU U IPUUMHHO-CIIEICTBEHHBIE CBSI3U. OTBET JIOrHMYeH
U U3JI0KEH B TEpPMHMHAX Hayku. Moryr ObITh JomymieHbl 1-2 omuOku B
OTIPE/IEIEHUN OCHOBHBIX MOHSATHH, KOTOpbIE CTYACHT 3aTPyIHSAETCS HCIPABUTH
CaMOCTOSITEJILHO.

21-25

JlaH HEOOCTaTOYHO MOJIHBIM M HEAOCTAaTOYHO pa3BEpHYTHIM OTBET. Jlormka u
MOCJIEIOBATEILHOCTh M3JI0KEHUSI UMEIOT HapyuieHus. [lomyieHsl omuoOKu B
PacKpbITUU TOHATUH, ynoTpedieHun TepMuHOB. CTyA€HT He CcHnocoOeH
CaMOCTOSITENIBHO BBIJICJINTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC INPU3HAKU W
MIPUYMHHO-CIIEACTBEHHbIE  CBsA3U. CTyA€HT MOXET KOHKPETU3MpPOBAaTh
0000I1IeHHbIE 3HAHHUS, JI0Ka3aB Ha MPUMEpPaxX UX OCHOBHBIE MOJIOKEHUS TOJIBKO
C TOMOIIbI0 IpenojaBatens. PedeBoe odopmieHune TpedyeT MONPaBOK,
KOPPEKLMH.

16-20

JlaH HETOJHBIM OTBET, JIOTMKA W TIOCIEIOBATEILHOCTh H3JIOKEHUS HMEIOT
CYIIECTBEHHbIC HapymieHus. JlomymeHsl TpyOble OMMOKH IPH OIpEaeICHUH
CYIIIHOCTH  PAacKpbIBAEMBbIX TOHSTHH, TEOpUW, SABJICHUW, BCIEICTBUE
HETIOHUMAaHHS CTYJCHTOM HX CYIIECTBEHHBIX M HECYIIECTBCHHBIX IMPU3HAKOB U
cBsizeli. B oTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE PACKPBITh KOHKPETHBIC
MpOsIBJICHUST 000OIIEHHBIX 3HAHUH HE TIoKazaHo. PeueBoe odopmiieHue Tpedyer
MIOTIPABOK, KOPPEKITHH.

11-15

Z[aH HETIOJIHBIN OTBCT, Hpe,I[CTaBJ'IHI-OH_[I/Iﬁ coboii Pa3pO3HCHHBIC 3HAHUA 110 TEME
BOIIpoCa € CYHCCTBCHHBIMU omuOKaMHu B OIIPCACIICHUAX. HpI/ICYTCTBYI-OT
q)pal"MeHTapHOCTb, HCJIOTHYHOCTDb H3JI0XKCHUA. CTy,Z[eHT HE OCO3HACT CBA3b
AAaHHOT'O IIOHATHA, TCEOpPUH, ABJICHUA C APYIUMH 00BbeKTaMH JUCHUITIIMHBI.
OTCYTCTBYIOT BbIBO/Ibl, KOHKPCTU3allUsA U AO0KA3aTCIIbHOCTb M3JIOKCHUA. Peun
HETrpaMOTHasd. I[OHOJ'IHI/ITGJ'IBHBIG U YTOYHAIOHIHME BOIIPOCHI IIPETIoAaBaTECJIsI HE
MMPpUBOJAT K KOPPCKIHUU OTBETA CTYACHTA HEC TOJIBKO Ha MOCTaBJICHHBIN BOIIpOC,
HO W Ha APYyTruc BOIPOCHl JUCHUTIJINHBI.

1-10

He ITOJIYYCHBI OTBCTHI 11O 0a30BbIM BOIIPpOCaM OHCHHUIIINHBI.

PGSyJ'ILTI/IpyIOIJ_IaH 9K3aMCHAIIUOHHAA OLICHKA ONPCACITISICTCA B COOTBETCTBUU C [TonoxenueM

COTI'Y o 6anibHO-pEUTHHTOBOM cHCTEME OLIEHKH 3HAHUM CTYJCHTOB.
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Kypcosas paGora

KypcoBas paboTa — 3TO caMOCTOATENBHOE 3aKOHYEHHOE HAyYHOE HCCIeI0BaHNE 00YyJaroIerocs,
B KOTOPOM COJIEP’KATCS  pPe3yJdbTaThl AKCIEPUMEHTATBHOM W/WIM  TEOPSTHUYECKON  HAydHO-
uccienoBaTeNibckoid  pabotel.  KypcoBas pabGoTta [omkHA JEMOHCTPHUPOBATH BBICOKMH YPOBEHB
npoecCHOHAIBHON ~ APYAMIIMA  CTYACHTa, €ro  METOJWYECKYH)  IOJATOTOBICHHOCTh, YMCHHE
CaMOCTOSITEIIbHO BECTH HAYYHBIH MOUCK B O(OPMIISITH €T0 PE3yJIbTaThl B 3aKOHUCHHYIO HAYYHYIO paboTy.

Tembl KypcOBBIX pPabOT pa3pabaTeIBalOTCA H  yTBepXKHaroTcs Kadempoiu. OOygaromiemycs
MIPEIOCTABIISICTCS MPABO BBIOPATH JIOOYI0 TEMY W3 YKa3aHHOW TeMaTHKH. TemaThka KypcOBBIX padoT
€XeroHo 0OHOBIsIeTCs. TeMbl TeKyIiero yueOHOTo roja:

Tembl KypcOBBIX padoT Mo gucHumInHe «DUu3ndecKass XuMHsI»
[IpupoaHble KaAaTHOHHBIE TOJIMMEPHI, UX CBOICTBA U IPUMEHEHHUE.
KarnonHble nosmMepbl CHHTETUYECKOTO MTPOUCXO0KACHUS, UX OMOJIOTHYECKOE TPUMEHEHHE.
OU3NKO-XUMHUYECKUE METO/IbI OTIPEACTIEHUS] IPUMECEH B MOJIOUHBIX JKHpax.
Karanu3 B mpon3BoJCTBE aKpUIOBBIX MOHOMEPOB.
Knaccudukanus, nosyuyeHue u cBOWCTBa THApOreseil Ha OCHOBE OHMOTIOIMMEPOB.
OcnoBanus [ludda m UX METAVIOKOMIUIEKCHI C HEIMHEWHBIMH ONTUYECKHMMH CBOWCTBAMH
BTOPOTO MOPSIKA
7. A3oMmeruHcozaepkalue OucdeHonsl ¢ nepPTOpUPOBaAHHBIMU MOHO- U OM(PEHWICHOBBIMU
dbparmeHTamu
8. MumemisipHble pacTBOPHI B COBPEMEHHOH MPOMBIIIUIEHHOCTH U OBITY.
9. ®u3NKO-XMMHUYECKHE METO/IbI HCCIEI0BAHUS B KPUMUHAIUCTHUKE.
10. BnusiHue pacTBOpUTENS HA PErHOCEIEKTUBHOCTh PACKPBITUS SMOKCUIHOTO IIUKJIA OKUCH CTHUPOJa
O- u N- HykieodunaMu B HEUTPaTbHBIX U OCHOBHBIX Cpe/iax.
11. Xpomarorpaduueckoe paszaeieHHe BBICOKOMOJEKYISIPHBIX  OOpa3loB  IMOJKHCTHpOJa Ha
MOHOJIMTHOW KalWJUIIPHOM KOJIOHKE.
12. B3aumocBs3b MeX Ay KUHETUKOM MOJMMEPU3aUU U MUKPOCTPYKTYPOU B MOJIMMEPHBIX CMECSX.
13. HoBele  mosmmepbl Ha  OCHOBE  LMAHONMUPHUAMHA:  CHHTE3,  (doToduznueckue
3NEKTPOJFOMUHECHEHTHBIE UCCIIETOBAHUSA.
14. Usydenue ckopoctu AecopOuuu miacTudukatopa U3 NOJIUBUHUIXIOPHUIA.
15. BeicokoaddextuBHas kunkoctHas xpomarorpadpus (BOXX) B u3zydeHum (HEHOJIBHBIX
CTaOMIN3aTOPOB MOJMMEPHBIX MaTepUaIOB.

ok wnE

TekcTnl KYPCOBBIX pa60T IIPOBECPAIOTCA HaA 00BEM 3aMMCTBOBAHHUS HAaYYHBIM PYKOBOIHUTCIIEM B
cucreme «Antuimiaruary COI'Y. CnpaBKa 0 peE3yJibTaTax MMPOBEPKU TCKCTOBOI'0O JOKYMCHTA HA HAJIMYUC
SaI/IMCTBOBaHHﬁ, MoANnruCaHHasl HAyYHbIM PYKOBOIUTCIIEM KprOBOﬁ pa6OTBI, MMPUKIAAbIBACTCA K pa60Te.
K 3alUTC OOITYCKAKOTCA pa6OTBI, CoacpIKaleC HEC MCHEC 40 % OPUT'MHAJIBHOI'O TCKCTA.

CTpykTypa KypcoBoii padoThbl

[TpumepHas cTpykTypa paboThI:

TUTYJIbHBIN JIUCT;

OTJIABJICHUE;

BBEJCHHUE;

OCHOBHasl 4acTh (Kak MpPaBHUIJIO, OCHOBHAs YacTb PabOTHl COCTOMUT W3 JMUTEPATypHOTO 0030pa,
BKITIOUaroniero 2-3 maparpada, u SKCIIepUMEHTAILHON YacTh);

3aKJIIOYEHUE;

BBIBO/IBI;

CIUCOK UCTOYHHUKOB U JIUTEPATYPHI;

MPUIIOKEHHUSL.
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TpeboBanusi Kk coaepkaHUO U OPOPMIICHUIO KypcOBO# paboThl m3noxeHsl B "[lomokeHun o
KypcoBoii pabote", pazpaboTaHHoM Kadeapoii o0Iiei 1 HEOPraHMYECKON XUMUH.

Kpurtepuu oneHku KypcoBoii padoThl

«OTJAMYHO» BBICTABJISIETCS CTYICHTY, €CIH:

PaGora BBINIOJHEHA B COOTBETCTBUU C IIETICBOM YCTAHOBKOM, OTBEYAET MPEABSIBISIEMBIM
TpeboBaHusAM U odopmiieHa B cooTBeTcTBUU ¢ "Tlonokennem o KypcoBoii padote";

BBICTYIUIGHHE CTYJIEHTa Ha 3allUTe CTPYKTYpPUPOBAHO, PACKpBITHl IPUYMHBI BbIOOpa H
AKTYaJIbHOCTb TEMBI, LCJIb U 3aJa4n pa6OTI)I, npeamMeT, 06"I)GKT, CO6JIIOI[€HI>I XPOHOJOTMYCCKUC PAMKH
HUCCJIICA0OBaHUA, JIOTHMKAa BBIBECACHUA KaXXJ10T'0 HanOoJIee 3HAYNMOTO BbIBO1a

B 3aKJIIOYNTEIFHON YacTH JOKJIaga CTYACHTA INOKa3aHbl IMCPCICKTUBLI U 3ada4u IIaJ’IBHeﬁHIeFD
HCcCjIe10BaHUuA HaHHOﬁ TEMBI, OCBCHICHBI BOIIPOCHI I[anLHeﬁmero NPUMCHCHUA W BHCIAPCHUA
pe3yabTaTOB HCCIEOBAHUS B TIPAKTHKY;

AIATCIIBHOCTD BBICTYIIUICHUS COOTBCTCTBYCT PCTIIAMCHTY,

OTBCTBI Ha BOIPOCHI YJICHOB Kaq)e]lpbl JIOTUYHBI, pacCKpbeIBalOT CYIIHOCTH  BOIIpPOCa,
MOAKPCIIAIOTCA TOJIOKCHUAMU MOHOFpa(i)I/I‘IGCKI/IX HUCTOYHUKOB W HOPMATHBHO-TIPABOBLIX AaKTOB,
BBIBOJaMHW W pacCd€TaMH, IIOKa3bIBAIOT CaMOCTOATCIBHOCTD U FJ'IY6I/IHy HU3Yy4YCHUA HpO6J’I€MI)I
CTYICHTOM;

nH(OPMAaLMOHHBIE TEXHOJIOTHH IIUPOKO MPUMEHSIOTCS CTYJIEHTOM KakK B caMoi padoTe, Tak U BO
BpEMS BBICTYIUJICHUS.

«Xo0poo» BBICTABISIETCS CTYACHTY, €CITH:

PaGora BbIMONHEHa B COOTBETCTBUM C 1IE€JEBOM YCTAaHOBKOW, OTBEYAET MPEAbSABISIEMbIM
TpeboBaHUsAM U 0OPMIIEHA B COOTBETCTBUHU C TPEOOBAHUSIMH, PEIBIBISIEMBIMHU K HEH;

BBICTYIUICHHE Ha 3alIuTe KypcOBOW pabOThl CTPYKTYpHPOBAHO, JOIYCKAIOTCS OJHA-/BE
HETOYHOCTH NPU PaCKPBITHH NPUYHH BBEIOOpA U aKTyaJIbHOCTH TEMBI, IEJEH U 3a1a4 paboThI, IpeaMeTa,
00beKTa M TPH COOJIONCHUH XPOHOJIOTHYECKHX PAMOK HCCIIEIOBAHUS, JOIYCKACTCS IMOTPEIIHOCTh B
JIOTMKE BBIBEJICHHWS OJHOTO M3 HauOoyiee 3HAYMMBIX BBIBOJIOB, KOTOpas YCTPAHIETCS B XOje
TONOJTHUTEIBHBIX YTOUHSIOIINXCS BOITPOCOB;

B 3aKJIIOYNTENILHON YacTh JIOKJIaja CTyACHTa HEJOCTATOYHO OTPAXKEHBI NMEPCHEKTUBBI U 3aJa4dH
JaJdbHEHIIEro WCCICIOBAaHMUS JAaHHON TEeMbl, BONPOCHI JAIBHEHIIEr0 NPHMEHEHUS W BHEAPCHUS
PE3YJIbTATOB UCCIICIOBAHNUS B IPAKTHUKY;

JUTUTEIBHOCTD BBICTYIUICHHS CTYACHTA COOTBETCTBYET PETIIaMEHTY;

B OTBETaX CTYyJCHTa Ha BOIPOCH WICHOB KadeaApsl OMYIIEHO HAPYIIEHHE JIOTHKH, HO, B LIEJIOM,
PacKphITa CYIIHOCTh BOIIPOCA, TE€3UCHI BBHICTYMAIONIETO MOJKPEIUISIOTCS MOJIOKCHUSIMH HOPMAaTHBHO -
IIPaBOBBIX AKTOB, BBIBOJAMHU W pacyeTaMHM, IOKA3bIBAIOT CAMOCTOSATEILHOCTh U TIYOWHY HM3Y4CHHS
pOOJIEMBI CTYICHTOM;

UH(OPMAIIMOHHBIE TEXHOJIOTHUH TPUMEHSIOTCS CTYZACHTOM OIPaHMYEHHO KakK B caMoil paboTe, Tak
Y BO BpeMs BBICTYIUICHHSI.

«Y10BJI€TBOPUTEIHLHO» BBICTABIISIETCS CTY/ICHTY, €CITH:

KypcoBasi pabora BBINOJIHEHa B COOTBETCTBHU C IIEJICBOM YCTAaHOBKOH, HO HE B IIOJIHOH Mepe
OTBEYACT NPEABIBISEMBIM TPEOOBAHHSAM, B TOM YHCIIE TI0 0(OPMIICHUIO;

BBICTYIIJICHHE CTYJEHTa Ha 3aluTe paboThl CTPYKTYpHPOBAHO, JIOMYCKAIOTCS HETOYHOCTH IPH
PacKpBITUU MPUYUH BbIOOpA U aKTYyaJbHOCTH TEMBbI, IleJiel U 3a/1a4 paboThl, IpeaMeTa, 00beKTa U Mpu
COOJIFOJICHUH XPOHOJIOTHYECKUX PAaMOK HCCIEOBAaHUS JOMyIIeHa Tpy0as HOTPElIHOCTh B JIOTHUKE
BBIBE/IEHUS OJHOTO U3 HamboJiee 3HAUMMBIX BBIBOJIOB, KOTOPas, MPU YKa3aHUM Ha Hee, YCTpaHseTcs ¢
TPYZAOM;

B 3aKJIIOYMTENBHONW YacTU JIOKJIAJa CTYJAEHTa HEJOCTATOYHO OTPa)KE€Hbl MEPCIEKTUBBI U 3aJauu
JaTbHEHUIIero HCCIEOBAaHUS JTAaHHOM TeMbl, BOINPOCH JAJbHEHIIEro NPUMEHEHUS M BHEIPEHUs
pe3yabTaTOB MCCIEOBAHUS B IIPAKTHUKY;

JUTUTENTBHOCTD BBICTYIUICHHSI CTYJICHTA MIPEBHIIIACT PETIaMeHT;

OTBETHI CTYJIEHTa Ha BOIIPOCHI WIEHOB KadeAphl HE PACKPBIBAIOT JJO KOHIIA CYLIHOCTH BOIPOCA,
cabo TOJKPEIUISIIOTCA MOJIOKEHUSIMU MOHOTpaUYeCKUX MCTOYHUKOB M HOPMATHBHO-TIPABOBBIX
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aKTOB, BBIBOJIAMU M pacyeTaMy, I10Ka3bIBAIOT HEIOCTATOYHYI0 CaMOCTOSITEIbHOCTh U TIIyOUHY
M3yUYeHHsI TPOOIIEMBI CTY/ICHTOM;

MH(GOPMAIMOHHBIE TEXHOJOTHMH MPUMEHSIOTCS CTYICHTOM B HEJOCTAaTOYHOM KOJIMYECTBE KaK B
caMmoii paboTe, Tak ¥ BO BpeMsl BHICTYIJICHHUS;

B IIPOLIECCE 3alllUThl KYpCOBON pabOThl CTYIAEHT IPOJEMOHCTPUPOBAI MOHMMAaHHUE COJEp’KaHUs
OMOOK, TOMYIICHHBIX UM TP €€ BBITIOJIHECHHH.

«HeynoB/1eTBOPUTEJIBHO» BLICTABIISETCS CTYACHTY, €CIH:

KypcoBas paboTa BbITNOIHEHA C HAPYIICHWEM LIEJIeBOM YCTAHOBKH, HE OTBEUYAET MPEIbSIBISICMbIM
TpeOoBaHUAM, B 0(OPMIICHIH UMEIOTCS OTCTYIUICHUS OT CTaHapTa;

BBICTYIUIGHHE CTYJE€HTAa Ha 3allluTe HE CTPYKTYPUPOBAHO, HEAOCTATOYHO PAaCKPHIBAIOTCS
MPUYMHBI BBIOOPA M aKTYaJIbHOCTh TEMBI, IIETH U 33a4i paboThl, IPeAMET, OOBEKT U HE COOIIOAI0TCS
XPOHOJIOTUYECKHE PAMKH HCCIIEJOBAHUS, TOMYCKAIOTCS IpyOble MOTPEIIHOCTH B JIOTMKE BBIBEICHMUS
HECKOJIbKUX M3 HanboJiee 3HaUMMbIX BbIBOJIOB, KOTOPbIE, IPH YKAa3aHWU HA HUX, HE YCTPAHSIOTCS;

B 3aKJIOYUTENIbHON YacTu JOKjIajga CTyJEHTa HEe OTpakaroTcsl MEPCIEeKTUBBl U 3a/adyd
JaIbHENIIIEro HCCIe0BaHUsl JAHHOM TEMbI, BOIPOCHI JAJbHEWIIEro NPUMEHEHUS W BHEIPEHUS
PEe3yJbTaTOB HCCIEA0BAHUS B IPAKTHUKY;

JUINTEIbHOCTh BBICTYIJICHUS CTYJICHTA 3HAUUTEIbHO IPEBBIIIAET PETJIAMEHT;

OTBETHl CTYJEHTa Ha BOMNPOCHl UIEHOB KadeIpbl HE pPacKpHIBAIOT CYIIHOCTH BOIMpOCA, HE
MOAKPEIUISIOTCS MOJI0KEHUSIMU HOPMATUBHO-IIPABOBBIX aKTOB, BHIBOJAMH M pacueTaMH, MOKa3bIBaIOT
OTCYTCTBHE CaMOCTOSATEIBHOCTH M TTyOUHBI U3y4eHUS IPOOIEMBI CTYIECHTOM;

nH(pOpPMaLMOHHBIE TEXHOJIOTUH HE PUMEHSIOTCS B paboTe U pH JOKJIa/Ae CTYICHTA;

B Tpoliecce 3alluThl KypcOBOW pabOThl CTYAEHT IEMOHCTPUpPYET HENOHMMAaHHE COJAEp KaHUS
OLIMOOK, OMYIEHHBIX UM MU €€ BBIITOJHEHUH.

9. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecnieyeHne JUCIUTIMHBI
Jlureparypa
a) OCHOBHAasI JIUTEparypa:

1. H.C.Kyopsawesa, JI.I' bonoapesa. ®uznueckas xumus. - // YaeOHuk s 6akamaBpoB. - M.: IOpaiir,
2012. - 340 c.

2. BunokypoB A.N. Oumsmueckas xumus. // A.M.Bunokypos, P.M.Bunokyposa, O.B.Cuikuna ;
T[ToBOJDKCKHIT FOCYIapCTBEHHBIH TEXHONOrNYeCcKHil yHuBepeuTet. — Momxkap-Ona : IITTY, 2016. — 80
C. : CXEM., TaOJI. - Pexum JOCTyHa: o IO ITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubmuorp.: c. 76. — ISBN 978-5-8158-1780-
7. —Tekcrt : AIIeKTPOHHBIH.

3. XaputonoB lO.5. ®usndeckas xumus: ydeoHuk / Xaputonos 0.5, - M.: IDOTAP-Meaua, 2013. -
608 c. - ISBN 978-5-9704-2390-5 - Tekcrt: anekrponnsiit / DbC "KoncynbTanT cTryaenta" : [cair]. -
URL : http://www.studentlibrary.ru/book/ISBN9785970423905.html. - Pexxum mgocryma : 10
MIO/THCKE.

4. JlykoB B.B. ®usnueckas xumus: yaeonuk / JIykos B. B. - Poctos 0/]] : U3n-Bo FODY, 2018. - 238 c.
- ISBN 978-5-9275-2976-6 - Tekcr : anexrponnslii / ObC "Koncynbprant crynenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - PexxumM gocTyma : 1o moamucke.

5. Canem P.P., ®usnueckas xumus. Tepmonunamuka / Caem P.P. - M. : DU3MATIJIUT, 2004. - 352 c.
- ISBN 5-9221-0078-5 - Tekcr : snextponnsiii / ObC "Koncynbprant crymenta" : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN5922100785.html. - Pesxum moctyma : 1Mo moamnuckKe.

6. Ilpaktuuyeckue paboTel mo ¢usmueckort xumuu. // Ilon pen. K.IIMuwenxo, A.A.Pasoens,

A.M.Ilonomapesou. — N3n-Bo: Ilpodeccus, Cankt-IlerepOypr, 2002.

B.C.Mysvixanmos u 0p. 3aiauu o XuMu4deckoit repmoauHamuke. — M.: Xumus, 2014.

8. 3yen, A.JO. ®usnueckas xumus. [Ipaktukym / A.JO. 3yes, B.A. Uepenanos, /I.C. LiBeTkoB ; pen.
A.1O. 3yeB. — ExarepunOypr: U3narenscrBo Ypanbckoro yHuBepcutera, 2012. — 124 c. — Pexxum

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

nocryna: mo noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-
5-7996-0787-6. — TekcT: 37CKTPOHHBIN.

0) 10MOJIHUTEIbHAS JINTepaTypa:

9. H.M.Basxcun, B.A.Usanuenro, b.H.Ilapmon. TepMmoauHaMuKa JUisi XAMUKOB. — M.: Xumus, 2004

10.

11.
12.

13.
14.

15.

16.

17.

benux B.B., Kuencxas K.HM. ®usznueckass W KoJulomgHas xumud. -M.: M3narenbCckuid UEHTP
«Axkagemus», 2010.

b.F. Jlamackun, O.A.Ilempuii, I A.Lupauna. Inexrpoxumus. — M.: Xumus, 2008.

Yypkun A.C., Pedynosa M.A. ®uznyeckas xumusa. Yacte 1. Xumuueckas TepMOAMHAMUKA -
ExarepunOypr: M3a-so Poc.roc. mpod.-niex. yu-ta, 2003. -168 c.

T'onuxos I'.A. PykoBoncTBo 1o ¢usnveckoit xumuu. - M.: BIIL. - 1988. 383 c.

Kypc ¢usnueckoit xumun. // llon pen. A.U. I'epacumosa, B 2-x Tomax. - M.: Xumust. - 1984, T. 1-
624 c.- T.2. -656c.

BunokypoB A.W. ®usnueckas xumus / A.W.Bunokypos, P.M.Bunokypoma, O.B.Cunxuna ;
TTOBOIDKCKHII TOCYIAPCTBEHHbII TEXHONOrHYecKuii yHuBepeuTer. — Momkap-Omna : ITT'TY, 2016. — 80
c. : CXEM., TalJI. — Pexnm JOCTyna: 1o MO CKE. — URL:
http://biblioclub.ru/index.php?page=book&id=459522. — bubnuorp.: c. 76. — ISBN 978-5-8158-1780-
7. — TekcrT : PIeKTPOHHBIN.

Kpatkuit cnpaBounuk ¢pusuko-xumuueckux enuuuH. //Ilon penakuueit Papnens A.A., [lonomapeBoit
AM. — Jlennnrpan: "Xumus", 1983 r.

boxmrreitn b.C. ®usnueckast xumusi: TepMoarHaMuka u kuaetnka / bokmreiin, b.C. - M. :MUCuC,
2012. - 258 c. - ISBN 978-5-87623-619-7 - Tekcrt: anexrponnsiii // ObC "KoncynpTanT crygenTa" :
[caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785876236197.html. - Pexxum mocryma : 1mo
MO/THCKE.

B) mMporpamMmMHoe odecnieueHue u UHTEepHeT-pecypcehl:
ObecrnieueH AOCTYHn K COBPEMEHHBIM TpodeccHOHaNbHBIM 0a3aM JaHHBIX, WH(POPMAIIMOHHBIM

CIIPaBOYHBIM U TTOMCKOBBIM cucteMaM (ombmmoteka COI'Y):

DJieKTpoHHAasi OubauoTeka auccepranmii u apropedeparos PI'b (OB/] PI'D)
Tpebyercs peructpanus B oudnmorexke COI'Y

IbC «YuuBepcurerckas 0udanoreka ONLINE»
Tpebyercs peructpanus B oudnuorexke COI'Y

IbC «HayuyHas 3jiekTpoHHasi Oubamnoreka eLibrary.ru»
CamocTosTenbHas perucTpaiys Ha caiTe

IbC «KoHcyabTaHT cTyaeHTa» CTyeHUYecKas 3J1eKTPOHHAsA 0M0AH0TEeKA 110
MEeIUIMHCKOMY U (h)apMalleBTHYECKOMY 00Pa30BAHUIO, 2 TAKIKE [0 eCTeCTBEHHBIM H TOYHBIM
HAYKaM B 11eJIOM
Tpebyercs peructparus B oudnmuoreke COI'Y

IBbC «IO0paiiT» — 00pa3oBare/bHaf Cpeia, BKIYAI A BUPTYAJbHbINH YNTAJIbHbIN 31
Y4eOHMKOB M Y4eOHbIX I0CO0HI1 0T aBTOPOB W3 BeAymmx By30B Poccuu o BceM HanpaBJIeHHUAM
U CHeNHATbHOCTAM
TpeGyetcs peructpanus B 6ubnuoreke COI'Y

SpringerCustomerServiceCenterGmbH (0a3a maHHBIX, cojepKalliie 3JICKTPOHHBIC H3JaHUs
uznatenberBa SpringerNature 3a mepuon 2011 — 2017 rr. (monHOTEKCTOBas KOJUIEKIHS B
KoJimyecTBe 46 332 KHHT)

eLIBRARY.RU [OnexkrponHslii pecypc]: HaydHas 3neKTpoHHas 6ubnmnotexka. — URL:
http://www.elibrary.ru

WznarensctBo «HOpaiT» [DAEKTPOHHBIN pecypc]: aneKTpoHHO-0nbanoTeuHas cuctema. — URL:
http://biblio-online/ru

VYHuBepcurerckas oubnuoreka online [DneKTpoHHBIN pecypc]: 37eKTPOHHO-OUOINOTeYHas
cucrema. — URL: http://www.biblioclub.ru

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

JIuunbiii kadunet Ha caiite COI'Y http://portal.nosu.ru/
Caiit mucranunonnoro odyyennss COI'Y http://Ims.nosu.ru/

PeKOMeHI[yeMLIe HHTEPHET-aApeca Mo XuMHuu:

1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The

Stanford

Encyclopedia of

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

Edited by

Edward N.

Zalta.

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

1. Scopus https://www.scopus.com/
2. Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/

Ba3bel 1aHHBIX:

Hepeqeﬂb JUIIEH3MOHHOI'0 ¥ CBOOOIHO pacnpocrpansieMoro nporpammMmHoOro oﬁecneqemm,

H606X0)1HMOF0 JJISI OCBOCHUS TUCHMIIJIMHBI .

naketr MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,

IPOrpaMMHOE 0OeCTICueHHe T PeIaKTHPOBAHUs XUMUUECKUX hopmyi IsisDraw (cm. cnucox nuoice).

Peectp nmporpammuoro obecriedennss COI'Y 2023

Ne HaumeHoBaHue Ne norosopa(iiuueH3ust) Crpana
n/n NPOU3BOAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
3 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
12 Cuctema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
"| WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe o6ecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Ipennpusitue. byxranrepckuii (MakcuMyM-coT) 6ecCpoUHO
" | Yuer. TunoBas koHpuryparus 8
CCTCBAsA BCPCHUA
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http://portal.nosu.ru/
http://lms.nosu.ru/
http://plato.stanford.edu/entries/chemistry/
http://www.hyle.org/journal/concept.htm
https://www.scopus.com/
https://clarivate.com/webofsciencegroup/solutions/web-of-science/

14.

Cucrema KOMIBIOTEPHOI
Bepctkn MikTex

Jlunensust FSF/Debian
(CBoOOIHOE TIPOTpaMMHOE
obecnieuenue) (6eccpoyHO)

15. | Kasperksy Endpoint Security Jo 22.01.2024 Poccus
[Iporpammuoe obecnieuenue it | CBOGOJHOE TPOrpaMMHOE CIIIA
16. | pe1akTUPOBAHUS XUMHUECKHUX obecnieucHue(6ecCpOUHO)
dopmyi Isis Draw
Cucrema noucka TEKCTOBBIX Ne 6262 ot 09.01.2023 Poccus
17. | 3aumMcTBOBaHUI (meiticrButenen no 31.12.2023r) ¢
«Anturuiaruar.BY3» OAO «Awntu-Ilnaruar»
[Iporpammuoe o6ecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | Ilpeanpusitue 8.3 Ympasienue «Maxcumym»(0eccpodHo)
TOProBJeH
[IporpammHoe obecrieueHue NeCJI./ Ne126., 01.07.2020r. Poccus
19. 1C:3apmuiara u Kaapsl «MAKCHUMVYM-
roC.yupeKJIeHHsI8
CO®DT)» GeccpoyHO
20 [Iporpammuoe obecrnieueHne NeCL1/76 01.03.2017r. Poccus
" | 1C:6r0mkK€T. «MaKCUMYM-co1» (0eccpoyHO)
ABTOMAaTH3MpPOBAHHAS CUCTEMA CBUIETEIBLCTBO O Ccory
«Ynpasnenune —/lekanat bPC» rOCyJapCTBEHHOMN perucTpanuu
21. nporpamMmsl A OBM
Ne2015611830 ot
06.02.2015r.(6eccpouHo)
[Iporpamma nns 9BM «bank Pazpabotka COI'Y cory
BOIIPOCOB JIJIs1 KOHTPOJIS CBHIETENBCTBO O
3HAHUI rOCyJIapCTBEHHOW PETUCTPALIU
22.
nporpammel Jjisi 9BM
Ne2015611829 ot 06.02.2015r.
(6eccpouno)
IInaas! Ne8867, 0109.01.2023T. Poccus
23. (09.01.2023r. 5o 31.12.2023r.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
24, N, A.CepreeBuy
Tex.moxa. 07.04.2022
25. | «I"anakTuka ot 14.03.2022r (mpumepHnas nara) | Poccus
DIRECTUM RX - Cucrema | OOO TI'anaktuka UT moroBop Ne Poccust
26. | ZIEKTPOHHOTO 120320/1/A ot
JIOKYMEHT00GOpOTa 14.03.2022(mpumepHas nata)
Yenyru cBs3u (moctyn k cetu | OOO Amxom Ne AL-0044 or Poccust
27. | uurepuer) 01.02.2022r -31.12.2022r
)8 MOODLE BecruiatHoe poccuiickoe CIIIA (GecruiatHoe
' pOoccHiicKoe)
«["anakTuka PY3» JInuensus 6eccpouHas Poccus
29. Tex.conpoBOXJI€HUE OT
14.03.2022 r
JInunbIi KaOuHET abuTypuenTa | JluueHsus OeccpouHast Poccus

30.

Tex.conpoBoOXIeHUE OT
14.03.2022 r
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Jluunerii kabuner Jlunensus Geccpounast Poccus

31. | cryaeHTa/coTpyAHUKA Tex.compoBOXAEHUE OT
14.03.2022 r

DiekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccust
32. | muccepramuu u aBTopedeparoB | Tpebyercs peructpais B

PI'b(OB/1 PI'B) 6ubanoreke COI'Y

DbC"YuuBepcurerckas https://biblioclub.ru Poccust
33. ouoamoreka ONLINE" Tpebyercsi  perucrpanus

6ubaunoreke COI'Y

ObC «Hayunas oanextponHas | http://elibrary.ru. Poccust

oubnmoreka eLibrary.ru» Tpebyetcs perucrparus
34. oubmmorexke COI'Y

VYHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
35. | East View

ObC «Koncynwsrant cTymnentay | http://www.studentlibrary.ru Poccus

CryneHueckas 31€eKTpOHHAs TpeGyetcs perucTpanus

OnOIMOTEKA M0 MEAUITMHCKOMY | 6ubnuoTeke COT'Y
36. | 1 papmareBTHICCKOMY

00pa3oBaHMIO, a TAKXKE TI0

€CTECTBEHHBIM M TOUYHBIM

HayKaM B IIEJIOM.

DBC «IOpaiity - www.biblio-online.ru Poccus

oOpasoBaTesbHas cpea, TpeGyetcs perucTpanms

BKJIIOYAOIIAS BUPTYAIbHbIN oubmotexe COI'Y

YHUTAIBHBIN 3271 yAeOHUKOB U
37. | y4eOHBIX OCOOHI OT aBTOPOB

U3 BeIyIuX By30B Poccuu mo

BCEM HAIPABJICHHUSIM U

CIEIUATBHOCTSM
3g. | KOII (zomeH Ha stHzekce) OecriaTHOe Poccus
39. Pycl'apn OecIulaTHOE Poccus
40, | ViIPNet Poccus
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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=

DJIEKTPOHHBIE pecypchl, 00ecneYnBaoIMe peajn3anuio 00pa3oBaTeIbHbIX IPOrPaMM
PI'bOY BO «CeBepo-Oceruncknii rocyfapcrseHHblii ynusepeurer nMeHu Kocra JleeanoBuya Xeraryposay»

HaI/IMeHOBaHI/Ie, CBCIACHUA O npaBoo6naz[aTene " aapec caiirta

JloroBop Ha npaBo
HCIIOJIb30BAHMS
3BC

Cpok nevicTBus
JIOroBOpa

KonmuectBo
TOYEK JOCTYyIa/
IOJIb30BaTeICH 1

XapaKTCpUCTUKA JOCTYyIa

IIpumevanus

9BC "YHuBepcurer. 6udanoTeKa onLine™
000 «/IupexkT-Meaua» (RU)  http://www. biblioclub.ru

Ne 278-12/2022

01.01.2023 — 31.12.2023

HE OrpaHU4EHO

3aKIII0UeHKe JOroBopa Ha
mpaBo nocryna ¢ 01.01.24

«Oo6pasoBareannas miardpopma FOPANT»

01.03.2023 — 30.06.2023

. . Ne 01/03-2023 6050 3AKJIIOHCHHC JIOTOBOPA Ha
000 «JJieKTpoHHOE U31aTebecTBO KOPAUT»  http://www.urait.ru/ 01.09.2023 — 31.12.2023 npaBo jgocryma ¢ 01.01.24
IBbC «KoHcyabTaHT cTyaeHTa» «MeaunuHa. 3apaBooxpanenue BO»
IT kommannst 000 «KOHCYJIbTAHT CTYIEHTA> Ne 832KC/02-2023 | 27.02.2023 - 26.02.2024 200 ox. kapt SARIIOTCHILC ZIoropopa Ha
. 10JIb30BATENEN mpaBo jgoctyna c 27.02.24
www.studentlibrary.ru
Nudopmanuonno-ananutudeckas cucrema SCIENCE INDEX
000 HAYYHAS DJIEKTPOHHASI BUBJIMOTEKA (RU) Si0-5051/2023 | 11.04.2023 — 12.04.2024 710 500 SAKINOYCHIC 10T0BOpa Ha

www: https://elibrary.ru

mpaBo pocryna ¢ 13.04.24

YHuBepcajibHble 0a3bl JaHHbIX < ABUC»
000 «<MBHUC» (RU)  htpps:/eivis.ru/

Ne 33-n1

01.01.2023 - 31.12.2023

HE OrpaHU4EHO

3aKITIOYEHHE JI0rOBOpa Ha
mpaso goctyna ¢ 01.01.24

«HanuoHaJdbHasi 3JIEeKTPOHHAsI OMOJIHOTEK A
®I'BY «PI'by» http.//HIB. P.

Ne 101/HOB/4513

05.07.2018 — 05.07.2023

10 Touyek moctymna mo
IP-ampecy

C MPOJIOHTALIMEN Ha TSATh
JeT
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10. MaTepHaJ’ILHO-TeXHI/I‘leCKOC OCHAIICHUE JTUCHUIIJIMHBI:

KomnbrotepHslii ki1acc, 10cTyn K cetu IHTepHET (BO BpeMsl CaMOCTOSITEIbHONW pab0Thl), OPITEXHUKA,
anekTpoHHas 0a3a maHHbIX OuOmuoreku COI'Y, JeKIMOHHBIE ayIUTOPUH; KAaOWHET, OCHAIEHHBIN

MHTEPAKTUBHOMN JIOCKOMU, IPOEKTOPOM, XUMHUYECKasi JTabopaTopusi.

YueOHble ayIUTOPHH VISl IPOBEIEHUs 3aHATHH JIEKIIMOHHOI0 TUIIA,
CEMUHAPCKOI0 THNA, TPYNNOBbIX 1 HHAUBUAYAJIBHBIX KOHCYIbTAIN,
TEeKYIero KOHTPOJIsI U MPOMEeKYTOYHOH aTTecTAlluH, a TAKKe
CaMOCTOATEIbHOI Pad0THI 00YUAIOIIMXCS: TIPENOIaBAaTEIBLCKUI CTOI,
CTYII, CTOJIBI M CTYJIbSL JJIs1 OOyJaromuxcs, kadeapa.

Oo6opynosanue: I[Tpoektop Epson EB — 735Fi. KommuiekT mocTaBku:
(KperuteHue TSt MPOEKTOpa, NIHYP MUTAHUS MPOEKTOPa, MArHUTHO-
MapkepHas gocka — lmr, Hoyr6yk «AMCUDJIITEXHO - 1t

C IPOTPaMMHBIM 00ecCIIeYeHNEM, BEIXOIOM B ceTh IHTEpHET U T0CTYIIOM B
ANEKTPOHHYIO0 HHPOPMAIIMOHHO-00pa3zoBarenbHyto cpexy COIY.
[Mporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016,
Cucrema tectupoBanus Sunrav WEB Class, Cructema KOMIIBIOTEpHOI
Bepctku MikTex, Kasperksy Endpoint Security, [Iporpammuoe obecrieucHue
IUISL pelakTUpoBaHust xumuueckux Gopmyi Isis Draw, Cuctema moucka
TEKCTOBBIX 3aMMCTBOBaHUM «AHTHIUIaruat.BY3», [Iporpamma s 9BM
«bank BompocoB mist KoHTpoutst 3HaHwi», VSDESK, Yemyru cBsizu (moctym
cetu untepHet), MOODLE, JInunsiii kabuneT cryaeHTa/cotpyannka, KOIT
(momen Ha sHaekce), Pycl'apa, ViIPNet

Poccuiickas ®enepauus,
362025, Pecriy6nuka
Cesepnas Ocerus —

Ananus,
ropox Binanukaskas,
yi. Baryruna, nom 44-46,
yueOHBIii Kopryc Ne 7,
ayn. Ne 606

JlaGoparopust ®u3nuyecKoi, KOJUIOUAHON XUMMHU ISl IPOBEACHUSA
3aHATHH CEMHUHAPCKOI0 THUIIA, JJA00PATOPHBIX 3aHATHH, KYPCOBOI'0
NMPOEeKTHUPOBAHUS (BBINOJHEHUS KYPCOBBIX padoT), IPyNIoBbIX U
WHAUBUAYAJbHBIX KOHCYJbTALMM, 2 TAKIKE CAMOCTOATEIHLHOM padoThI
00y4aroImuXxcs:

MIPEnoIaBaTEeIbCKHI CTOJI, CTYII, CTOJIBI U CTYJIbS AJIsl OOy4YaroUuXcs,
nabopaTopHbIe CTOJIbI, KIacCHas JOCKa.

O6opynosanue: [lepcoHanbHbI KOMIBIOTEP B KOMIUIEKTE C IPOrPAMMHBIM
obecrieueHrneM, BbIX0I0M B ceTh MIHTEpPHET U JOCTYIIOM B DJIEKTPOHHYIO
nHpopmannoHHO-00pa3oBaTenbuyto cpeny COI'Y,

[Tpoextop Epson EB-735Fi Komruiekt nmoctaBku (KperieHHue sl IPOEKTopa,
IIHYp NUuTaHus) — lmr.,

Hoyt6yk [Tponssoaurens 000 "AVUCUDJITEXHO" — lmr.,
ITporpammuoe obecneuenwue: [Iporpammuoe obecneuenue: Windows 7
Professional, Office Standard 2016, Cucrema tectupoBanus Sunrav WEB
Class, Cuctema xommbroTeproii Bepctkun MikTex, Kasperksy Endpoint
Security, I[TporpamMHoe obecriedeH e s PEAAKTUPOBAHUSI XUMHYESCKUX
dopmyn Isis Draw, Cucrema morcka TeKCTOBBIX 3aMMCTBOBAaHHIA
«AnTtumarnat.BY3y», [Iporpamma nins 9BM «baHk BonpocoB 11t KOHTPOJIS
3Hanuit», VSDESK, Yenyru cBszu (octyn k cetu untepHer), MOODLE,
JInunblit kKabuHeT crynenrta/corpyanuka, KOII (nomeH Ha sHIeKce),
Pyclapn, ViPNet

JIaboparopHoe obopynoBanue: : lllkad BeITSDKHOM ¢ To1BoAOM BobI [11B
HBK 900IIVTACT+ ¢ cantexHukoi — 1mT., Y4e6H0-1a00paTOpHBIA KOMILJIEKC
"®du3znyeckas U KoutouHas xumus' — 1 mr.

Poccuiickas ®Denepaius,

362025, Pecrrybnka
CeBepras  Ocermst  —
Ananmus,

ropoj Brnanukaskas,
ynuua BatytuHa,
noM  44-46,
kopryc Ne 7,
ayn. Ne 114

yaeOHBIN
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[leur wmydenpnas OKIIC-10 — 1 mr.  Hedemomerp «H®M»-1 .
Konnykromerp «3Okcnept -002-6H» -lmt. JlaGopatopHsiit monomep «M-
510»-1 mr. pH-merp-mmmuBoasT™MeTp «pH-150MU»-2 mt. Pedpakromerp
«UPD-454» - 1mr. Memanka marautHas «[13-6110» ¢ mogorpeBom-2 miT.
®otomerp 30M3 KDK-3-01 - 1 mr. Mukpockon OMHOKYIsIpHBIH "Mukmen-
1"- 1 wr. Anamuzarop «®mroopar 02-2M» - 1 wr. bans BojgsHas
neyxmectHass UT-4302E ULAB — 1 mt. Cnekrpodoromerp [13-5300BU — 1
mT. HarpesarenpHas tmra ES-H3040 — 1 mr. entpudyra Tagler
HACTOJIbHAs JTabopaTopHas MmeaunuHckas mo TY — 1 mr.  Becsl
anamutryeckrne SHINKO HT 84RCE — 1 mt. Becsl rexandyeckue M-ER — 3
mt. Cymeaeiid mkad [C-80-01-CITY — 1 m.

JlaGopaTopun: KOMNBIOTEPHBIE KJIACCHI /I MPOBEIEHHS TeKYIIero
KOHTPOJISI U NMPOMEKYTOUHOH aTTeCTAllMU, a TaK:Ke CaMOCTOSATeJbHOMH
padoThl 00yUYAKOIIUXCSH:

MIPETIOIaBaTeIbCKUI  CTON, CTYJd, CTOJNBI M CTYJdbsl JUIS OOYyYaromIuxcs,
kadenpa, KJ1accHas 10CKa.

Ob6opynoBanue: KoMmbroTeps! Uit KOMITBIOTEPHOTO KJIacca B KOMIUIEKTE - C
MPOrPaMMHBIM 00€CIIEeYCHHEM, BBIXOJIOM B ceTh MHTepHET M JocTyroM B
ANEKTPOHHYIO HH(POPMAITMOHHO-00pa3oBaTenbHyt0 cpeny COI'Y; ncrounukn
OecriepeboiiHoro mutanus, Ippon, xkommyrarop s kimacca D-Link DGS-
10240, unrepakTuBHas gocka 78" (1702070/15112/11344/2+ npoexrop Beno
MX503.

[Tporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU
Viewer; Mozilla Firefox; Google Chrome; Kaspersky Free; Cucrtema
tectupoBanus Sunrav  WEB Class (beccpounoe I10); Ilporpammuoe
obecrieueHrne IS PEAAKTUPOBAHUSA XUMHYeCKuX dopmyn Isis Draw
(beccpounoe I10); KoncympranT mmoc; Cucrtema TOWCKAa TEKCTOBBIX
3auMcTBOBaHM «AHTuImiaruar BY3»; Ilporpamma misi OBM  «bank
BOIPOCOB Ui KOHTposist  3HaHui»;  [apant; Cisco  Webex;
JI€MOHCTPAIMOHHBIEC U y4eOHO-HarIsAHbIE TTOCOOUs (BUACOMPE3CHTALIHS).

Poccniickas
Oenepanus, 362025,
Pecnyonuka CeBepHas
Ocetus —AnaHus,
ropox Brnannkaskas,
yimuna Barytuna, oM
44-46, y4eOHbII KOpITYC
No 7, ayn. Ne 614

bubsuoreka, B TOM 4YMcJIe YMTAJIbHBIA 3aJ: CTOJBI M CTYJIbSl A
o6yqaroumxc;1, KOMIIBIOTECPbI B KOMILJIICKTC - C IMporpaMMHBIM
O66CH€‘{€HI/ICM, BbIXOJOM B CE€Tb I/IHTepHeT U JOCTYIIOM B JSJICKTPOHHYHO
uHpopmannoHHO-00pa3oBaTenbuyto cpeny COI'Y

ITporpammuoe obecneucuue: Microsoft Windows 7 Professional; Microsoft
Office Standard 2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Koncynprant miroc; ['apant; Cisco Webex;
ObC"YHuBepcurerckas oudanorexka ONLINE" https://biblioclub.ru

ObC «KoncynbranT ctynenta»  http://www.studentlibrary.ru

3bC «OpaiiT» www.biblio-online.ru

Poccuiickas
denepanus, 362025,
Pecnyonmuka CeBepHas
Ocerus —AnaHus,
ropoja BranukaBkas,

yJmna
Lleperenn/BaryTtuHa,
noMm 16/19, yueOHbIH
koprmyc Ne 6
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