Munucmepcmeo nayku u 8vicuie2o oopazosanusi Poccuiickoi @edepayuu
Deodepanvroe cocyoapcmeaenmoe brooxicemmoe 00pa308amebHoe YupercoeHue
svicueco oopasosanus « Cegepo-OcemuHcKull 20Cy0apCmeeHHblil YHUBEePCUmem
umenu Kocma Jlesanosuua Xemaeypoeay

¥[. Turyposa
j 2020r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

«PDu3nueckass XUMHID»

Hamnpasnenue noaroTtoBku
04.03.01 Xumus
HanpaBneHHoCTb (TpoQuiib)
«XUMUS OKPYXKAIOIEN CPEJbI, XUMHWYECKAS DKCIIEPTU3A U
IKOJIOT'HYECKAS BE3OITACHOCTDb»

KBamudukanus (creneHp)
O0akanaBp

dopma 00ydeHUSI-0UHAS

Bnanukaskas 2020



[IporpamMma cocrtaBiaeHa B cOOTBETCTBUM ¢ DenepanbHbIM I'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM
craggaptoM 1o HamnpasieHuro 04.03.01 Xumwusi, yTBepKACHHBIM MpUKa3oM MuHHCTEpcTBa 00pa30BaHMS
u Hayku Poccuiickoii ®eneparuu ot 17.07.2017 1., N 671, yueOHBIM IJIaHOM MOATOTOBKU OakayiaBpa Io
HanpasieHuo 04.03.01 Xumus, yreepxaeHHbM YdeHbiM coBeToM @I'BOY BO «COI'Y» npoTtokon Ne 9
ot 30.04.2020 .

CocraBurenb: K.X.H., Ao1eHT T.M. HUuropuna



1. Ctpykrypa, 1 0011as1 TPYA0EMKOCTH JUCHUIJIHHBI.
OO0mas TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 14 3aueTHbix enunui (504 vaca).

Ounas ¢opma oOyueHHs
Kypc 3
Cemectp 5,6
Jlexuuun 104
[IpakTruueckue (cemuHapckue) 52
3aHSTHUS
JlabopaTopHbIe 3aHATHS 210
KouTposnp 72
HToro ayAuTOpHBIX 3aHATHI 366
CamocTrosiTenpHas padoTa 66
Kypcosas pabora 5
SK3aMEH 5,6
3auer -
OO1iee KOJTUYECTBO YaCOB 504

2. Illesu oCBOeHUSI TMCHUTIIMHBI
B cootBerctBuu ¢ ®enepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM 11O

HampaBlieHuto noArotoBku (cnenuanbHocT) 04.03.01 Xumuss ¥ ypoBHIO BbICHIET0 00pa3oBaHUS

0akanaspuat (®I'OC 3++), yrBepkaeHHOMY nprkazoM MunoOpHayku Poccun ot 17 uronst 2017 roga Ne

671;

®I'OC BO - OakanmaBpuar mo HampasieHHio moarotoBku 04.03.01 Xwumwus, yTBEp:KICHHOM

npukazoM MuHucTtepcTBa oopazoBanus u Hayku P® ot 17 utons 2017 r. Ne 671 (3apeructpupoBan

MunuctepctBom toctuiiun P® 2 asrycra 2017 r., peructpaunonusiii Ne47644), ¢ n3MeHeHusIMH,

BHECEHHbIMM IPUKAa30M MUHHUCTEpPCTBAa HayKu U BbIciIero oopasoanus PO ot 8 despans 2021 r.

Ne83 (3apeructpupoBan MunucrepctBoM roctuimun PO 12 mapra 2021 r., perucTpanvoHHBII

Ne62739):

Ledb M3y4YeHUs Kypca (QU3NYECKOW XHMHM — JaTh CTYAEHTY 3HaHHUS OCHOB XUMHYECKOMN
TEPMOJIMHAMUKH, 3JEKTPOXUMHMM, XMMHUYECKOH KMHETHKE M KaTaiau3a, (pa30BBIX PaBHOBECUM, KOTOPBIE
CIly’)KaT TOJIOTOBKE CTyAE€HTa K Oyayuied mnpodeccnoHalbHON NesATeNbHOCTH B 00JacTAX: HAy4HO-
UCCIJIEIOBATENBCKOM, TEXHOJOTUYECKON U TIEarOrn4eCKOu.

3amaya Kypca — (OPMHUPOBAHHE TBOPYECKH paOOTAIOUIMX CHELHUAIUCTOB C Pa3BUTHIM

Hay4YHbIM MBILIUIEHHEM, O00JaJaonMX HEeoOXOAMMBIM 3amacoM 3HaHUM B oOsacTu olmed u

HEOPraHMYECKON XUMHH, CTIOCOOHBIX MCIIOJIb30BATh TEOPETUUYECKNE 3HAHUSI IPU PEUICHUH MPaKTUYECKUX

3ajay, MPOSIBIISAS MPHU 3TOM CaMOCTOSTENILHOCTh, MHULMATHBY, a TakXke B HEOOXOIUMBIX CIydasx —

YMEHHE Yy4acTBOBATh B IPUHSTUU KOJUIEKTUBHBIX PELLIEHUH, BIOMpas Haubosee ONTUMAalIbHbIE U3 HUX.

N3yueHune NaHHOM TUCHMIUIMHBI CIY)KUT HMOJATOTOBKOH cTyaeHTa K Oyayuield mpodeccruoHalbHON

NEeSITeNbHOCTM B 00JacTaX —  HAy4YHO-UCCIIENOBATENbCKOM M MEJarormyeckoil  corjacHo

npoeCCHOHATIBHBIM CTaHAAPTAM:

1. Ipodeccuonanvubiii crangaprt «llegaror (megarormueckasi [esiTeJbHOCTH B cdepe
AOLIKOJbHOI0, HAYAJIbHOr0 O00IIEero, OCHOBHOIO O0O0INEro, cpeaHero ooImero oo0pa3oBaHuUsN)
(BocnuTATEJIB, YYMTEJIB)», YTBEP)KIEHHBIM NPHUKa3oM MUHHUCTEPCTBA TpyAa U COLMAIBHOMN 3alIUThI
Poccuiickoit ®@eneparun ot 18 oktsa0ps 2013 r. Ne 544n (3apeructpupoBaH MHHHCTEPCTBOM
toctuninu Poccuiickoit @enepanuu 6 nexadps 2013 r., peructparuonssiii Ne 30550), ¢ usMeHeHHUSIMH,
BHECEHHBIMH NpPHKa3aMu MuHuCTEpCTBa TpyJa U conuanbHOM 3amuThl Poccuiickonn denepanuu ot
25 nexaOpst 2014 r. Ne 11151 (3apeructpupoBan MunuctepctsoM roctuuuu Poccuiickoii @enepanuu
19 deBpans 2015 1., peructpaunonusiii Ne 36091) u ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBaH




MunuctepctBoM toctuiiun Poccuiickoit ®@enepanuu 23 aprycra 2016 r., peructpanuoHHbId Ne
43326).

2. 01.004. IIpodeccuonanbubiii crangapt «llemaror mnpogeccHoOHAIBLHOrO  00y4eHHs,
npodeccuoHAIBLHOr0 00pa30BaHUSl M JONOJHUTEIbHOI0 MPO(EeCcCHOHAIBLHOr0 00pPa30BAHMS»
YTBEPKJIEH IpUKa3oM MuHHCTEpCTBA TpyJda M COLMAIbHOM 3amuThl Pocculiickor ®Penepauuu OT
08.09.2015 Ne 608u (3apeructpupoBan MunucrepcTBoM toctuiinu Poccuiickoit denepanuu ot 24
ceHtsi0ops 2015 r. Ne 38998).

3. 40.011. IIpodeccuonanbHbiii cTanaapt «CHemUAJMCT 10 HAYYHO-HCCIeA0BATEILCKHUM M
ONBITHO-KOHCTPYKTOPCKHM pa3padoTkamM» YTBEPXKAEH IpuKka3oM MuHUCTEpCTBA Tpyaa u
conpaibHON 3amuThl Poccuiickoit ®@enepanmu or 4 mapra 2014 r. Ne 121H (3apeructpupoBaH
MunucrepctBoM roctuiiu Poccuiickort deneparuu 21 mapra 2014 r., peructparmonnsiii Ne 31692).

3amaya JUCHUIUIMHBI — (DOpMHpOBAHHE TBOPUYECKH pabOTAIOUIMX CHEIHAIMCTOB C Pa3BUTHIM

HAYYHBIM MBIIUICHHEM, 00Jalalomux HeoOXOAMMBIM 3aracoM 3HAHHHM B OOJIACTH (U3UYECKON XMMUH,

CHOCOOHBIX HCIIONB30BaTh TEOPETHUECKHUE 3HAHMS IPU PEHICHUU MPAKTUYECKUX 3a7ad, MPOSBISS MpU

3TOM CaMOCTOSATEIbHOCTh, MHULIMATUBY, a TakK€ B HEOOXOJUMBIX CIy4asX — YMEHHME y4acTBOBaTh B

MPUHATUH KOJUIEKTUBHBIX PEIICHUH, BRIOUpas Hanubojee ONTUMAlIbHbIE U3 HUX.

3. Mecto aucuuminnsl B ctpykrype I[IOOII 6akanaBpuara

Juctunnuna «dusudeckas XUMHSI» OTHOCUTCA K y4yeOHbIM aucuuruimHaM OO0si3aTeNbHON yacTu
broka 1 ocHOBHO# mpodeccuoHanbHON 00pa3oBaTenbHOil nporpamMmsl (nanee — OITOI) HanpaBieHus
MOATOTOBKU «XUMHsI», KBanudukaus (crernens) — 6akanasp - 51.0.11.

Nzyuenne muctuminabl «®dusnyeckas XuMus» 0a3upyeTcss Ha aKTyalu3alMd MEKIMCHUILTHHAPHBIX
sHanuii  «llegarorukm», «llcuxonorum», «komorum», «DPusukm», «Heopranumueckoil XuUMHNY,
«/lononHuTeNbHBIE TIABbI XUMHUW», «AHAIATUYECKOU XUMUNY», «Opranunueckoi xumuny», «BBegenue B
CHelHalbHOCThY, «MatemaTukny», «HpOpMATUKU» M JOPYTHX JUCHMILUIUH €CTECTBEHHO—HAYYHOTO,
001enpohecCHOHATFHOTO M COIMATbHO—3KOHOMUYECKOTO MPOdUIISL.

I'maBHO# cocTaBnsitolIel peanu3aluyd MEKIUCHHUILUTHHAPHBIX CBSI3eH SIBISETCS axkmyanusayus, B
pe3yibTaTe KOTOPOH MPOUCXOIUT YCTAHOBIICEHUE acCOIUalni (00beAMHEHHE, CBSI3h) MEXK/TY YCIOBHIMU U
TpeOOBaHUSAMU MEXIUCIUTUTMHAPHON 33]]a4M U paHee U3YUYEeHHBIM YYeOHBIM MaTEPHATIOM.

TpeboBanus K BXOJAHBIM 3HAHUSIM 00YJarOITUXCS:

Jns  ocBoeHHMS  JAaHHOW  JUCUUIUIMHBI  HEOOXOAMMO  BIAJeHUE MNpeABaAPUTEbHbIMH
KOMIIETEeHI[USAMM, TIPUOOPETEHHBIMU B PE3yJbTAaTe€ OCBOCHUS MPEIMIECCTBYIOMUX MUCIMUIUIMH Y4€OHOTO
IUIaHa MOATrOTOBKM OakanaBpa mo HampasieHuto 04.03.01 Xumus («Heopranmueckas xumus» - YK-1;
VYK-2; YK-4; YK-8; OIIK-1; OIIK-2; OIIK-3; OIIK-5; OIIK-6; I1IK-1; «Ananutnueckas xumus» - YK-1;
VK-2; YK-4; VK-8; OIIK-1; OIIK-2; OIIK-4; OIIK-6; IIK-2; IIK-5; «Matematuka» - YK-1; OIIK-3;
OIIK-5; OIIK-4; «Mudopmatuka» - YK-1, «duzuka» - YK-1; OIIK-3; OIIK-4, «Opranudeckas XuMus) -
VK-8; OIIK-1; YK-4; YK-1; YK-2; OIIK-2; ITK-4; I1K-5; OIIK-6; OIIK-3; OIIK-5, «®u3zndeckas XuMusi»
- YK-1, VK-2, YK-4, OIIK-1, OIIK-2, OITK-3, OTIK-4, OIIK-5, OTIK-6, I[1K-5):

YK-1. CnocobeH ocymecTBIsITh MOUCK, KPUTUYECKUN aHAIU3 U CUHTE3 WH(OpMAallUU, MPUMEHATH
CUCTEMHBIHN MOJIX0/1 JUIsl pEIISHUs TTOCTaBICHHBIX 3a/1ay;

YK-2. CnocobeH onpenensats Kpyr 3ajad B paMKax MOCTaBICHHOW IENH U BHIOMPATh ONTUMAIbHEIE
CIOCOOBI WX PEIIEHUs, HUCXONIi U3 JCHCTBYIONIMX TIPABOBBIX HOPM, HMEIOIINXCS PECypcoB U
OTpaHUYCHUN;

YK-4. Cnoco0eH ocymiecTBISATh J1€I0BYI0O KOMMYHMKAIMIO B YCTHOM M NHCbMEHHOM ¢opMax Ha
rocyaapcTBeHHOM si3bike Poccuiickoit denepanum u ”HOCTpaHHOM(BIX) s3bIKE(aX);

YK-8. CriocobOeH co31aBaTh U MOJIEPKUBATH OC30MTACHBIC YCIIOBHUS KU3HEACITSILHOCTH, B TOM YHCIIC
MIPY BOSHUKHOBEHHUH YPE3BBIYAHBIX CUTYAIIUH;

OIIK-1 CrocoGeH aHanu3upoOBaTh U MHTEPIPETUPOBATH PE3YNbTAThl XUMHUECKUX SKCIIEPUMEHTOB,
HaOII0IEHUI U U3MEPEHUI;



OIIK-2 Cnoco0eH mNpOBOAWTH C COOJIOJCHHEM HOPM TEXHHMKH O€30MacHOCTH XUMHYECKUH
SKCIIEPUMEHT, BKJIIOYas CHUHTE3, aHallu3, M3y4Ye€HUE CTPYKTYpPhl M CBOWCTB BEIIECTB U MaTepHAalOB,
HCCJIEIOBAaHHE MPOLIECCOB C UX YYACTHEM;

OIIK-3 CnocobeH NMpUMEHSATh pacyeTHO-TEOPETHUYECKUE METOJIBI I U3yYEHHUs CBOWCTB BEIIECTB H
IIPOLIECCOB C UX YYACTHUEM C MCIOIb30BAHUEM COBPEMEHHON BBIUNCIUTEIbHON TEXHUKHY;

OIIK-4 CrnocobeH turaHupoBaTh pabOThl XWMHYECKOW HAMpaBIIEHHOCTH, o0O0pabaThiBaTh W
MHTEPIPETUPOBATH IIOJTYyYEHHBIE PE3YIBTAThI C UCIIOJIb30BAHNEM TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
HABBIKOB PEUICHHS] MATEMaTUYECKUX U (PU3MUECKUX 3aau;

OIIK-5 CnocobeH HCIoNIb30BaTh CYHIECTBYIOIINE MPOrPAaMMHBIE MPOAYKTHI M HWH(POPMAIOHHBIE
0a3pl TaHHBIX JUISL pEeUIeHUs 3a1a4 MpopEeCcCHOHATBHON JEATENIBHOCTH C YYETOM OCHOBHBIX TpeOOBaHMIA
nH(OPMAIIMOHHON 0E30MaCHOCTH;

OIIK-6 CrocobeH mpeacTaBisTh Pe3yJabTaThl CBOCH pabOThl B YCTHOW W NMHUCHBMEHHOH ¢opme B
COOTBETCTBHH C HOPMaMU H MPaBHJIAMH, IPUHATHIMH B TPO(ECCHOHATEHOM COOOIIECTBE;

IIK-1 CnocoOeH BbIOMpaTh M HCIONb30BaTh TEXHUYECKHE CPEACTBA M METOJAbl UCHBITAHUN s
pEeLIEeHUs UCCIIEI0BaTENbCKUX 3aa4 XUMUYECKOW HANPaBIECHHOCTH, IOCTABJIEHHBIX CHEUAIINCTOM OoJee
BBICOKOM KBaNU(UKALIUU

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

IIK-5 CrniocobGeH Hcnonb30BaTh COBPEMEHHBIE SKCIEPHUMEHTANbHbIE METOABl JJIsi yCTAaHOBJICHUS
CTPYKTYpPHI U UCCIIEIOBAaHUS PEAKIIMOHHOM CITIOCOOHOCTH BEIIECTB MO PYKOBOJCTBOM CIIeI[ManucTa 6osee
BBICOKOH KBaJIU(PHUKAIIUH.

Jl51s ocBO€HUS JaHHOW y4eOHOW AMCUUILIMHBI CTYACHT JOJIKEH
3HaTh:

- IOHATHUS U 3aKOHBI XUMHUU, U3y4aeMble B KypcaxX HEOPraHHUECKOH, OPraHu4ecKor U XUMHUU;

- KJIaCChl OPraHUYECKUX U HEOPraHUYECKUX COEIMHEHUMN, METOJIbl UX INOJYyYEHHUS U 3aKOHOMEPHOCTH B
W3MEHEHUN XUMHYECKUX CBOWCTB BEIIECTB.

Ymers:

- TOJb30BaThcd 0a30M JaHHBIX MO TEPMOJUHAMUYECKHM, CTPYKTYPHBIM M (PU3MUECKHM CBOHCTBaM
BELIECTB NP BBINOJIHEHUH PacueTHBIX 3a/a4;

- OLICHUBATh BO3MOYKHOCTb ITPOTEKAHNS XUMHUECKON PEAKIIHH.

Baagern:

- METO/IaMHU MPOCTEHIINX XUMHUECKUX PAaCUeTOB C HCIIOJIb30BAHUEM DPA3IUYHBIX CIIOCOOOB BBIPAKEHMS
KOHIEHTPALMU pacTBOPa, KOHCTAHT XMMHUYECKOTO PaBHOBECHUS U CKOPOCTH XUMHUECKON PEaKIIHH;

- OCHOBHBIMH CIIOCOOAMHU MPOBEIEHUS U ONMUCAHUSI XUMUYECKOT'O SKCIIEPUMEHTA.

JlanHast NUCUUIUIMHA HMEET JIOTUYECKYI0 M COJAEpkKaTeIbHO-METOJAMYECKYI0 B3aUMOCBS3b C
NOCTEYIOIUMH JIUCHUIUIMHAMUA M TMPAaKTUKM Y4eOHOro IIIaHa, Ui KOTOPBIX OCBOGHHE JaHHOM
JUCHUILTMHBI HEOOXO0IMMO KaK MPE/IIECTBYIONIEE, @ UMEHHO:

Crpoenue BelecTna

du3nyeckue METObl UCCIEA0BAHUS

Konnonanas xumus

BricokoMonekynsipHble COETUHEHUS

XUMHYECKask TEXHOJIOTHS

[IpakTka 1O TONy4YeHUIO NTPO(ECCHOHATBHBIX YMEHUH M OmbITa MNPOPECCHOHATBHON
NEeSATeNbHOCTH (B T. 4. [lenarornueckas mpakTuka).

JuctunimHa ¢u3nyecKko XUMHHM JOJDKHA IMO3HAKOMUTh CTYAE€HTAa C BHYTPEHHEW JIOTMKOM
XUMHAYECKOH Haykd, (DakTHUYecKMM MarepuanoM 1o ¢usndecko xumuu. CTYAEHT JOJKEH OCBOMTH
OCHOBHBIE 3aKOHOMEPHOCTH, OINPEIEISIOINE CBOMCTBA CUCTEM, 1 HA 3TOW OCHOBE M3Y4YUTh (DaKTHUECKUI
MaTepuai 1Mo XUMHUYECKOW TEPMOAMHAMUKE, NIEKTPOXUMHUHU, XUMUYECKOW KHHETHKe. VIMEHHO mo3Ttomy
Kypc (u3MUeckod XHMMHUU BKIIOYAeT OOIIMPHOE TEOPETUYECKOE BBEACHHE, B KOTOPOM B IIEPBOM



NpUOIMKEHUH PAaCcCMAaTPHUBAIOTCS OCHOBHBIE COBPEMEHHBIE OOLIEXMMHYECKHUE BO33PEHUS, TEOPHH,

3aKOHBEI.

4. TpeﬁoBaHnﬂ K pe3yJibTaTaM OCBOCHHUA NTUCHUIIJTHHBI (KOMHeTeHIII/II/I oﬁyqalomerocsl,

(dopMupyeMbIe B pe3yJabTaTe ocBoeHHs AucHuILInnb), 51.0.11

Juctummna «Pu3nueckass XMMUsD» OTHOCHTCS K 0a30Boii yactu biioka 1. Jlucuumamas! (MOTyIHN)

y4e0OHOro IiaHa MOAroTOBKU OakanaBpoB mo HampasieHuto 04.03.01 Xumus, nuMeer UHACKC B y4eOHOM

mwraue b1.0.11.

YHuBepcajibHble KOMIIETEHIIMH BbIIYCKHUKOB M MHAUKATOPBI UX JocTH:ReHUd (YK)

Kareropus
(rpynna)
YHHBEPCAIbHBIX
KOMIIeTeHIU i

Kox v HaumeHnoBanue
YHHUBeEPCAJIbLHOM
kommneteHuu (YK)

Koa n HaumeHoBaHHe HHANKATOPpA NOCTUHIKCHUSA
yHHBepcaJ’lBHOﬁ KOMIECTCHUINH

CucreMHoe u
KPUTHYECKOE
MBIIIJICHHUC

YK-1. Criocoben
OCYILIECTBIIATH MTOHCK,
KPUTUYECKUN aHAJIN3 U CUHTE3
UH()OPMALIH, MIPUMEHSATh
CUCTEMHBI  moaXox  AJA
peLIeHUs IIOCTABJIEHHBIX 33/1a4

Bb-YK-1.1. Ananuzupyer 3aaaqy, BeLACIISL e¢ 0a30BbIe
COCTAaBJISIOIINE;

B-YK-1.2. Onpenenser, HHTEPIPETHPYET U PAHKHPYET
WHPOpMAIUIO, TPEOYEMYIO JUIsl PELICHHUS TIOCTABJICHHON
3a/1a4u;

YK-1.3. OcymecTBisieT mouck nHGOOPMAITUH IS
peLIeHNs IOCTABICHHON 3a1a4H MO PAa3INYHBIM TUIIAM
3aIpOCOB,;

YK-1.4. IIpu 06paboTke HHGOPMAIH OTIUIAET (PaKTHI
OT MHEHUH, HHTEPIPETaInii, OIICHOK, (OPMHUPYET
COOCTBEHHBIE MHEHHUS U CY)KJCHUS, apTyMEHTHPYET CBOU
BbIBOALI U TOUKY 3PCHUA, B TOM YHCJIC C IPUMCHCHUCM
¢bmocodcKoro MOHIATUIHHOTO armnapara.

YK-1.5. PaccmaTpuBaet u npenjaraeT BO3MOXKHbIE
BapHaHThbI PCHICHUA MOCTaBICHHON 3aJa4du, OIICHUBasA UX
JIOCTOMHCTBA M HEAOCTATKU

Pa3pabotka u
peanu3anus
POEKTOB

YK-2. CnocobeHn omnpenessith

Kpyr 3aad B  paMKax
MOCTaBJIEHHOMN Lenu U
BBIOHPAThH ONTUMAJIbHbIE

CIIOCOOBI MX PEIICHUS, UCXOIS
U3 JICUCTBYIOIIUX IPABOBBIX
HOPM, HUMEIOIIUXCS PECYpCOB
Y OTpaHUYECHUMN

YK-2.1. Onpenensietr Kpyr 3ajjad B paMKax IIOCTAaBICHHON
L[EJIH, OTIPENIEISIeT CBA3U MEXTYy HUMHU

YK-2.2. TIpeanaraet criocoObl PelieHHs MOCTABICHHBIX
3a1a4 W OKUJAeMble PE3yNbTaTbhl; OLICHUBAET
MPENIOKEHHBIE CTIOCOOBI C TOYKH 3pEHHS COOTBETCTBHS
L[eJIH MTPOeKTa

YK-2.3.IlnanupyeT peanusanuio 3a1a4 B 30He CBOSH
OTBETCTBEHHOCTH C Y4E€TOM MMEIOLINXCS PECYPCOB U
OTPaHUYEHUH, TEHCTBYIOIUX [TPABOBBIX HOPM

YK-2.4 BrinosHseT 3aa41 B 30HE CBOEH
OTBETCTBEHHOCTH B COOTBETCTBHU C 3aIUIAHUPOBAHHBIMHU
pe3yapTaTaMH U TOYKaMHU KOHTPOJISL, IPU HEOOXOANMOCTH
KOPPEKTUPYET CIIOCOOBI PEUIeHHS 33144

YK-2.5. IIpeacrapmusiet pe3yabTaThl IPOEKTa, peiaraet
BO3MOXKHOCTHU MX WCITOJIH30BaHUS W/WIN
COBEPIICHCTBOBAHUS




YK-4.1. BeioupaeT cTrinb 0OIMIeHHS Ha PYCCKOM S3BIKE B
3aBUCHUMOCTH OT LIEJIM U YCIIOBUH IIAPTHEPCTBA;
aJanTHPYET peub, CTUIIb OOIEHHUS U S3BIK )KECTOB K
CUTYyalsIM B3aUMOJEHCTBHUS;
YK-4.2. BeneT nenoByo MEPEnucKy Ha PYCCKOM  SI3BIKE C
YUETOM OCOOCHHOCTEH CTHIMCTUKY OPHUIUATBHBIX U
HEO(UIMATBHBIX TTHCEM;
YK-4. Criocoben un ’
OCYILIECTBIIATE IEITOBYIO YK-4.3. Bener fenoByro nepenucKy Ha WHOCTPAHHOM
Koi]/[M HMKAIO B CTHoﬁy 4 | A13PIKE C yaeTom 0COOEHHOCTEH CTUIINCTHKH
Y . Y Oo(HIMANBEHBIX TUCEM M COLMOKYIBTYPHBIX Pa3IHuuii
Kommynuxanus NUCbMEHHOH  ¢dopmax  Ha .,
YK-4.4. BeIMOTHACST A7 THYHBIX IIeIeH IepeBo
roCyJapCTBEHHOM S3BIKE
SR OpUIMATBHBIX U MTPO(HECCHOHANBHBIX TEKCTOB C
Poccuiickoit  ®epneparuu U N
WHOCTPAHHOTO SA3bIKA HA PYCCKUH, C PyCCKOTO sI3bIKa Ha
WHOCTPaHHOM(BIX) SI3bIKe(axX) iy
WHOCTPAHHBII;
YK-4.5. Ily6nuqHO BBICTYIIAET Ha PYCCKOM SI3BIKE,
CTPOHUT CBOE BBICTYIJICHUE C YYETOM ayTUTOPUH H LeTTH
oOrmieHus
YK-4.6. YcTHO TIpeacTaBiseT pe3ynbTaThl CBOCH
JeSTeTbHOCTH Ha MHOCTPAHHOM SI3bIKE, MOYKET
MOJ/IEPKaTh Pa3roBOp B XOJI€ UX 00CYKACHUS
YK-6.1. Vcrionb3yeT HHCTPYMEHTHI H METO/TBI
yIpaBJIeHUs] BpEMEHEM IIPY BBIOJIHEHUH KOHKPETHBIX
K6 C 6 3a1a4, IPOEKTOB, IPH JOCTHKECHUHU IOCTABJICHHBIX LiEIeli;
YK-6. Cnocoben ympaBmath | yye g o OnpenensieT TPUOPUTETHI COOCTBEHHOM
Camoopranuzanysi | CBOUM BpEMEHEM,
JESTEeIbHOCTH, JIMYHOCTHOT'O PAa3BUTHS U
¥ caMOpa3BUTHE (B | BBICTpaMBaTh wy (heCCHOHABHOTO pocTa
TOM YHCIIe peann30BbIBaTh  TPACKTOPHUIO P P
YK-6.3. OuennBaet TpeOOBaHMs PHIHKA TPYAA U
3110poBbecOepe- CaMOpa3BUTHsI HAa  OCHOBE 5
KeHHe) NpUHIMIOB  06pasoBanms B | NPEATIOKEHNA 06pasOBATENBHEIX YCYT AL
TeYeHME BCeH KI3HI BBICTPanBaHHA TPACKTOPUU COOCTBEHHOTO
npodecCHOHAILHOTO pocTa
YK-6.4. Ctpout npoeccuoHaNbHYIO Kapbepy U
OTIpeJIeNISIET CTPATETHIO MPOPECCHOHATBHOTO PAa3BUTHSI
VYK-8.1. AHanuzupyet (HakTopbl BPEJIHOTO BIHSIHUS
VK-8. Criocoben €o3/1aBath | 5yevepron cpexnbl obuTaHus (TEXHUIECKUX CPEACTB,
2t NOAACPKUBATD B | TeXHOJIIOrHYECKHX TPOLIECCOB, MATEPHAIIOB, 3aHIH 1
MOBCCAHCBHON JKHU3HM WU B | coopyXeHUH, MPUPOAHBIX U COIUANIBHBIX SIBICHU)
npodeccuoHaNbHOM YK-8.2. Unentudunupyer omnacHbie ¥ BpeaHbIe (HaKTOPHI
JIeITEIIbHOCTH 0e30TacHBIC | B PaMKaX OCYIIECTBIIIEMOM AeATEIbHOCTH
. YCIIOBUS B-YK-8.3. BrisiBisieT npo0iieMbl, CBS3aHHBIC C
€30I1aCHOCTh
KHU3HEIEITEILHOCTH N1 | HApYLIEHUSAMHA TEXHUKH G€30IIaCHOCTH Ha pabouem
KU3HEESTENb- N .
e COXpaHeHHs NPUPOHOIf | MECTE; NPE/UIaraeT MEPONPUATHAX 110 MPEOTBPAILCHHIO
Ype3BbIYaiHbIX CUTYaLUi
cpebl, obecrieuenust | P yat
CTONYHBOrO A3BUTHS YK-8.4. Pa3psicHsieT ipaBuiia MOBeICHHS TPU
y 6 p BO3HHKHOBEHHH YPE3BBIYAHHBIX CUTYAIUH MPUPOTHOTO U
TBa, B TOM 4H pu
obmecTsa, B T CIC TPM | exHOreHHOrO MIPOUCXOXKIICHHS; OKa3bIBACT MEPBYIO
yrpose M BOSHUKHOBCHHH | nonomp, ommceiBaeT ciocoObl y4acTHS B
IPE3BRIMANHBIX CHTYAllMM U | gocecTaHOBUTENBHBIX MEPOTIPUSITHAX
BOCHHBIX KOH(IIUKTOB.

OomenpogeccuoHalbHbIe KOMIETEHIIUN BLINYCKHUKOB U HHANKATOPHI uX Aocti:kenus (OIIK)

Kareropus (rpynma)
o0mme
npo¢ecCHOHAITBHBIX
KOMIIeTeHI Uil

KO)] U HAUMEHOBAaHMUEC
o0me
npodgeccuoOHAIbHOM
KOMIIETCHIINUN

KOJI U HAUMEHOBAHHUEC MHAUKATOPA JOCTUKCHUA
o0menpodgeccuoOHAILHOI KOMIIETEHUUHU




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

OIIK-1.1. CucreMaTH3UpyeT U aHATTU3UPYET PE3YIbTATHI
XUMHUYECKHUX IKCIIEPUMEHTOB, HAOMIOACHIHN, H3MEPECHUH,
a TaK>Ke Pe3yJbTaThl pACYCTOB CBOMCTB BEILIECTB U
MaTepraIoB

OIIK-1.2. TIpeayaraeT HHTEPIPETAIUIO PE3YIHTATOBR
COOCTBEHHBIX SKCIIEPUMEHTOB U PACYCTHO-
TEOPETUYECKUX PAOOT C UCIIOIH30BAHUEM TEOPETHUECKUX
OCHOB TPaJUIMOHHBIX W HOBBIX Pa3/Ie€TIOB XUMHH
OIIK-1.3. ®opmynupyeT 3aKIF0UEHUS U BEIBOJIBI 110
pe3yibTaTaM aHalv3a JUTEPATYPHBIX TaHHBIX,
CcOOCTBEHHBIX SKCIIEPIMEHTAIBHBIX U PACYETHO-
TEOPETHIECKUX pabOT XUMHYECKOH HAIIPABIEHHOCTH

OIIK-2. Crioco6en
MIPOBOIUTE C COOMIOCHUEM

OIIK-2.1. PaboTraer ¢ XUMHYECKUMHU BELIECTBAMHU C
COOITIOTIeHEeM HOPM TEXHUKH 0€30TIaCHOCTH

O0mie- HOPM TEXHUKHU OIIK-2.2. [TpoBOIUT CHHTE3 BEIIECTB U MaTEPUAIIOB
npodeccuoHaNbHbIC 0e301acHOCTH XUMHYECCKUN | Pa3HOM MPUPOABI C UCTIONB30BAHUEM UMEFOIIIUXCS
HaBBIKU 9KCHEPUMEHT, BKIIIOYas METOJAUK
cunres, aHanmms, n3ydeHne | OIIK-2.3. [IpoBoauT craHgapTHBIE ONIEPALIAN s
CTPYKTYPBI U CBOICTB oTpeIeNIeHHs] XUMUYeCKOro U )a30BOro COCTaBa BEICCTB
BEIIECTB U MaTE€pHaOB, 1 MaTepUaJIOB HA UX OCHOBE
nccinenosanne nporeccos ¢ | OIIK-2.4. [IpoBoauT uccieaoBaHus CBOWCTB BEIIECTB U
UX y4acTUEM MaTepHaJIOB C UCIOIB30BAHUEM CEPHITHOTO HAYIHOTO
000pyI0BaHUs
OIIK-3. Criocoben OIIK-3.1. [IpumensieT TeOpeTUIeCcKue U
MPUMEHSTh PacYeTHO- MOJTY3MIIUPUIECKUE MOAEIH PU PEIICHUH 33134
TEOPETUYECKUE METOIBI XMMHUYECKOH HApaBIEHHOCTH
JUTSl U3y4YEHUS CBOMCTB OIIK-3.2. Ucnonmp3yeT cTaHAapTHOE POTPAMMHOE
BEIIIECTB U IPOLIECCOB C X | OOECHeyeHne NPH PEIICHUH 3a7a4 XUMHIECKON
y4acTHeEM ¢ HanpaBJICHHOCTH
WCTOJIb30BaHHEM
COBPEMEHHOU
BBIYUCIIUTEIBHON TEXHUKH
OIIK-4. Criocoben OIIK-4.1. Ucnonb3yeT 6a30BbIe 3HAHUS B 00J1aCTH
TUTAHUPOBATH PaOOTHI MaTeMaTHKH U QU3UKH MPY TUIAHUPOBAaHUH PaObOT
XUMUYECKOH XUMHYECKOI HanpaBJIEHHOCTH
HaIpaBJIE€HHOCTH, OIIK-4.2. O6pabaTbIBaeT JaHHBIE C UCTIOJIL30BAaHHEM
00pabaThIBaTh U CTaH/IAPTHBIX CIIOCOOOB aNMPOKCUMAIIUN YUCIICHHBIX
WHTEPIPETHPOBATD XapaKTepUCTUK
nosy4eHHsble pe3ynbTarel ¢ | OIIK-4.3. MHTepnpeTHpyeT pe3yabTaThl XUMHUUECKIX
Owuzuko- WCTOJIb30BaHHEM HaOJFO/IEHNH C HCIOJIh30BaHHEM (PU3NUECKUX 3aKOHOB U
MaTeMaTH4ecKas 1 TEOPETUYECKUX 3HAHUH U Hpe/ICTaBICHHUI
KOMITBIOTEpHAS MPAKTUYECKUX HABBIKOB

IPaMOTHOCTb TIPH
peIeHnn 3a1a4
pohecCHOHATBHOMN
JEeSATETBHOCTH

PEIICHUs MAaTeMaTHIECKIX
1 QU3MYECKUX 3a]1ad.

OIIK-5. Criocoben
MOHUMATD TPUHIIUTIBI
paboThI COBpEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTHH U
HCITIOJB30BATh UX IJIA
pelIeHus 3a1a4
npoeccuoHaIbHON
JIEATENHHOCTH.

OIIK-5.1. Ucnonb3yet coBpemenHsbie | T-TexHOMOrMM IpU
cOope, aHayM3e, 00pPa0OTKE U MPEACTABICHUH
WHPOPMAITUN XUMHUYECKOTO TIPOQHIIS

OIIK-5.2. CobnronaeT HOpMBI HH(POPMALIMOHHON
0e30macHOCTH B MPOECCHOHANBHON ACATEIEHOCTH




OIIK-6 Crocoben OIIK-6.1. TIpencrasisieT pe3yabTaThl Pa0OTHI B BHJIC
MPEICTaBISTh PE3yIbTaThl | OTYETA MO CTAHAAPTHOU (hOpME Ha PYCCKOM SI3BIKE

cBOEH paboThI B yCTHOH H OIIK-6-2. [Ipencransier nHHOPMALHIIO XUMHUYECKOTO
MMUCBMEHHOU (hopMe B COZIeprKaHus C y9eTOM TpeOoBaHU OHOIHOTpaduaecKoit

IIpencrasnenue
COOTBETCTBHH C HOPMAMH U | KYJIBTYpPBI
pE3yIBTaTOB
HpOtheccHOHATbHO npaBuiamu, npuHaTeiMi B | OIIK-6.3. [Ipencrapnser pe3ynbTaThl paboThI B BUIIE
ILE}ITCHI)HOCTI/I npodeccroHalIbHOM TE3UCOB JI0KJIaJla HA PyCCKOM U aHIJIMMCKOM SI3bIKE B
cooO1iecTse. COOTBETCTBUH ¢ HOPMAaMH U TIPaBUJIAMH, IPUHATBIMA B

XUMHYECKOM COOOLIECTBE
OIIK-6.4. '0TOBUT Ipe3eHTaLHUIO IO TeMe paboThl U
IPE/ICTABISIET €€ Ha PYCCKOM M aHTJIMHCKOM SI3BIKAX

B pe3ynbrate u3ydyenus yueOHoN aucuuIuinHbl «Pu3ndeckas XUMHUs» CTYICHTbI TOJKHBIL:
B xareropun " YHuBepcajibHble KOMIIETEHIINH BbITYCKHHUKOB''
YK-1
3HaTBh: METOABl KPUTHUYECKOIO AaHAIW3a M OLIEHKM COBPEMEHHBIX HAy4YHBIX JOCTH)KEHUN; METOJbI
KPUTHUYECKOIO aHAJIN3a; OCHOBHBIE IIPUHLUIIBI KPUTUYECKOTO aHAJIN3a.
YMeTh: MoTy4aTh HOBbIE 3HAHMsS Ha OCHOBE aHAJIN3a, CUHTE3a U Jp.; COOMpaTh JaHHbBIE MO CIOKHBIM
HAYYHBIM po0IeMaM, OTHOCAIIUMCS K TPOPECCHOHATBLHON 001aCTH; OCYIIECTBISATH OUCK HH(OpMAIHH
U PEIICHUI Ha OCHOBE ACHCTBUM, DKCIIEPUMEHTA U OIIBITA.
Buaagerb: uccienoBaHHeM NpoOJieMbl NMPO(ECCHOHANBHONW AEATENbHOCTH C IMPUMEHEHHEM aHAIN3a;
CHUHT€3a U JAPYIMX METOAOB HHTEJUIEKTYaJbHOM JAEATENbHOCTH; BBISBIEHHEM HAy4yHbIX MpoOJieM U
HCIIOJIb30BAaHUEM aJIEKBaTHBIX METOJOB JJISl UX PELICHMs]; IEMOHCTPUPOBAHUEM OLIEHOUYHBIX CY)KIECHUHN B
peleHnH MpoOJEeMHBIX TPOPECCUOHATBHBIX CUTYAIUH.

YK-2

3HaTh: METO/ABI NPEACTABICHUS U OMMCAHUS PE3YIbTATOB IPOEKTHOMN NEATEIIbHOCTH; METO/Ibl, KpUTEPUU
U TapaMeTpbl OLIEHKH pe3ylbTaTOB BBHINOJHEHHUS MPOEKTa; MPUHLUIBI, METOJIbl M TpeOoBaHUS,
IpeabsBIIsieMbIe K IIPOEKTHOM padorTe.

YMeTb: 00OCHOBBIBaTH NPAKTUYECKYI0 M TEOPETUYECKYI0 3HAYMMOCTh IOJYYEHHBIX pE3YJbTaTOB;
IIPOBEPATh W AHAIM3UPOBATh IPOEKTHYIO JOKYMEHTAIMI0; IMPOTHO3UPOBATh PA3BUTUE IIPOLECCOB B
MIPOEKTHOM MpogeccuoHaNnbHON 001aCTH; BBIABUTaTh MHHOBALIMOHHBIE UIEU U HECTAHAPTHBIE MOAXO0/bI K
UX pealu3alud B LEISIX pealn3allud IPOEKTa; aHAJIW3UPOBAaTh MPOEKTHYIO JAOKYMEHTAIHIO;
paccuuThIBaTh Kaue€CTBEHHBIE U KOJIMUYECTBEHHBIE PE3YJIbTaThl, CDOKHU BBINOJIHEHUSI IPOEKTHON pabOTHI.
Buasers: ynpaBieHHEM NMPOEKTaMU B 00JAacTH, COOTBETCTBYIOIIEH NMPO(ECCHOHANBHON NesTeIbHOCTH;
pacripesielleHueM 3aJaHui M MOOYXJACHUEM JIPYTuX K JAOCTHXKEHMIO LeJieHd; YNpaBlIeHUEM pa3padoTKOi
TEXHUYECKOTO 3aJaHMsl TPOEKTa, YIpaBIECHUEM pealu3alud MNpoUIbHOM MPOEKTHOH paboThI;
yIpaBJIeHUEM IIpolecca OOCYXKAEHUs U JOpabOTKU MPOEKTa; yyacTHeM B pa3paboTKe TEXHUYECKOIO
3aJlaHus IPOEKTA, pa3pabOTKOM MporpaMmbl peaanu3alui IpoeKkTa B IpodhecCHOHAIbHOM.

YK-4

3HaTh: KOMIIBIOTEPHBIE TEXHOJOTUM U HWHPOPMALMOHHYIO HWHQPACTPYKTYpYy B OpraHHM3aluu;
KOMMYHHUKAIIMM B NPO(EeCCHOHAILHOW 3THKE; (aKTOphl YIYYIICHHS KOMMYHUKALMU B OpraHU3aINH,
KOMMYHHUKAIIHOHHBIE ~ TEXHOJOTMH B  NPO(PECCHOHAIBHOM  B3aUMOJICHCTBUM;  XapaKTEPUCTUKH
KOMMYHMKAI[MOHHBIX TIOTOKOB; 3HAaY€HHE KOMMYHHUKAIlMM B MPO(PECCHOHAIBHOM B3aUMOJECHCTBUMY;
METOJIbl  MCCIIEZIOBAHHUS KOMMYHUKATHBHOIO IMOTEHIIMAjJa JIMYHOCTH; COBPEMEHHBIE CpPEJCTBA
MH(OPMALIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

YMerhb: co3gaBaTh Ha PYCCKOM U MHOCTPAHHOM $I3bIKE€ MHCbMEHHBIE TEKCThl HAYYHOIO M O(UIIMAIBHO-
JIEIOBOTO CTWJIEH pedH Mo MpodecCHOHATBHBIM BOIIPOCAM; UCCIIEA0BATh NMPOXOXKAEHUE HH(POPMAIMU IO
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VIPaBICHYECKUM KOMMYHHKAIMSIM; OINPENEIATh BHYTPEHHHE KOMMYHHUKAIlMM B OpTaHU3aINH;
MPOU3BOJIUTh PEAAKTOPCKYI0 M KOPPEKTOPCKYIO MPABKYy TEKCTOB HAYYHOTO M OQHUIMATBHO-AEIOBOTO
CTWJIEH peyd Ha PYCCKOM M WHOCTPAHHOM S3bIKE; BIAJICTh NPUHIUIAMH (HOPMHPOBAHHS CHCTEMBI
KOMMYHUKAIIMH; aHAIU3UPOBATh CHCTEMY KOMMYHHKAIIMOHHBIX CBSI3€l B OpraHn3aIiH.

BaageThb: ocymiecTBIEHHEM YCTHBIMU U MMCHbMEHHBIMH KOMMYHUKAIMSIMH, B TOM YHCJIC HAa HHOCTPAHHOM
A3BIKE; TPEACTABICHUEM IUIAHOB U PpE3yJIbTaTOB COOCTBEHHOM M KOMAaHAHON JESITEIBHOCTH C
UCIOJIb30BAHUEM KOMMYHHUKATHBHBIX TEXHOJIOTHIA; BJIaAeeT TEXHOJOrHed mocTpoeHus 3¢ddexTuBHOIM
KOMMYHHUKAIlMM B OpraHM3aluu; Mepenaueii mpodeccuoHanbHOW HH(pOpManMM B WHPOPMALHMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX ~ CETSX;  HCIOJIb30BAHHMEM  COBPEMEHHBIX  CPEACTB  HMH(GOPMAIMOHHO-
KOMMYHUKAI[HOHHBIX TEXHOJIOTHH.

YK-6

3HaTh: OCOOECHHOCTH IPpUHATUA W pCaAIM3allU OpPTraHU3allMOHHBIX, B TOM YHCJIIC YIIPABJICHUYCCKUX
peIHeHI/If/'I; TCOPCTUKO-MCTOAOJIOTMUCCKHUE OCHOBBI CaMOpPa3BHUTHA, CaMOpCaiM3alrr, HCIOJIb30BAHUA
TBOPYECKOT'O MOTEHI[MAaTa COOCTBEHHOMW JICATCIbHOCTH;

OCHOBHBIC HAy4HBIC IIKOJbI ICHUXOJIOTHH W YIPABJICHUS, ICATCIBHOCTHBIA IOAXOJ B HCCICIOBAHUU
JMYHOCTHOTO PAa3BUTHUS; TEXHOJOTHUIO M METOJHMKY CAMOOILICHKH; TEOPETHYCCKUE OCHOBBI aKMEOJIOTHUH,
YPOBHH aHAIM3a ICUXUYCCKUX SBICHUH.

YMeTh: onpeaensaTh MIPHOPUTETHI MPOPECCHOHAIBHOM IESITEIBHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAHUS
Ha OCHOBE CaMOOIICHKH; pa3padaThiBaTh, KOHTPOJIMPOBATh, OICHUBATh M HCCIICAOBATh KOMIIOHCHTBI
npodeCcCHOHATIBHOM  JICATSIPHOCTH; IUIAHUPOBATh CAMOCTOSTENIBHYIO JICATCIBHOCTh B  PEIICHUU
npodeCCHOHATBHBIX 33/ad.

Bnagerb: HaBblkaMu  omnpenencHUs:  O(GQPEKTUBHOTO  HANPaBICHUS  JEHCTBHH B 0o0nactu
npo(heCCHOHATIBHON NESTeNbHOCTH; MPUHATHEM PEIICHUI Ha YpOBHE COOCTBEHHOW MPO(eCcCHOHATBHOM
AESATEIbHOCTH; HaBbIKAMU IJIAHKPOBAHUS COOCTBEHHOM MPO(eCCHOHATBHON IeSITEIbHOCTH.

YK-8

3HaTh: (aKTOpbl BPENHOTO BIMSHHUS JJIEMEHTOB cpeAbl OOWTaHUs (TEXHUYECKUX CPENCTB,
TEXHOJIOTUYECKUX IPOLECCOB, MaTepUaioB, 3JaHUNH M COOPYKEHUHM, MNPUPOJIHBIX U COLHUAIBHBIX
SIBJICHUI); HOPMAaTUBHBIE TPEOOBaHMS TEXHUKU O€30IaCHOCTH.

YMerTb: UIeHTU(UIIUPOBATh ONACHbIE U BpelHbIe (PAKTOPhI B paMKaX OCYIIECTBISIEMOH AEATeNbHOCTH;
BBISIBJISATH MPOOJIEMBI, CBSI3aHHBIE C HAPYILIEHUSIMH TEXHUKH O€30MaCHOCTH Ha paboueM MecTe; Mpesaraer
MEPONPUATHIX IO MPEAOTBPAILECHUIO YPE3BBIYAWHBIX CHUTYyalUil; pealu30BbIBATH HOPMbI TEXHUKU
0€30I1aCHOCTH.

Bnapers: mpaBuiamMu NOBENEHUS NP BO3SHMKHOBEHMM YPE3BBIYAWHBIX CHUTYallMil HPUPOIHOTO M
TEXHOT€HHOT'O TPOUCXOXKJCHMSI; OKa3blBae€T IEPBYIO IIOMOIb, ONMCHIBAET CIOCOOBI Y4acTUs B
BOCCTAHOBUTEJIbHBIX MEPOIIPUATHUSAX; METOJaMU Oe30IacHOI paboThl B XUMHUYECKON J1ab0paTopuu.

B xareropun " O6menpodgeccuoHaIbHbIe KOMIIETEHIHH BbINTYCKHUKOB '
OIIK-1
3HaTh: OCHOBHEIE IIPUHLMUIIBI, 3aKOHBI, ITOJIOKCHHU, METOOOJIOT IO HN3Yy4aceMbIX XUMHUUYECKUX
JUCIHTHUIIIINH, IIOHNMAE€T OCHOBBI (bHSquCKI/IX u q)I/ISI/IKO-XI/IMI/I'»IeCKI/IX METOJ0B HUCCJICA0OBaAHUA.
YMerb: cHCTEMAaTU3UpOBaTh M  AHAIM3UPOBATh PE3YJIbTAThl XMMHUYECKHX OKCIIEPUMEHTOB,
HaOJII0/IEHUH, U3MEPEHUM, a TaKKe pe3yJIbTaThl paCUe€TOB CBOKMCTB BEIIECTB U MaTEPHAJIOB;
HMHTEPIPETUPOBATh PE3yJIbTaThl COOCTBEHHBIX HKCIEPUMEHTOB U PACUETHO-TEOPETHUECKUX PaboT ¢
HCIIOJIBb30BAHUEM TCOPECTUUCCKUX OCHOB TPAAWUITMOHHBIX U HOBBIX Pa3acjiOB XMUMHH.
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Baajnerb: HaBbIKAMU COCTABJICHUS 3aKJIIOYEHUN U BBIBOJOB I10 pe3yJibTaTaM aHaau3a JIMTePATypPHBIX
JNAHHBIX, COOCTBEHHBIX OJKCICPUMEHTAJIBHBIX M PACYETHO-TCOPETHUECKUX padOT XHUMHUYECKOI
HAIPaBJICHHOCTH.

OIIK-2

3HaTh: MpaBWiIa TEXHUKU 0€30MaCHOCTH NpU paboTe B XUMUYECKOH J1ab0paTOPUH; METO/IbI MOTyYSHHS 1
HCCICOAOBAHUSA XUMHNUCCKHUX BCIICCTB U peaKqu/'I; OCHOBHBIC HpI/IHI_[I/IHLI " IIOAXO0ObI K BBI60py METOOI0B
aHaJIn3a; OCHOBHBIC (1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKUEC CBOﬁCTBa BCIICCTB H MaTepI/IaJIOB, I/ICHOJ'IBSyeMbIX B
71a00paTOPHBIX M TEXHOJIOTMYECKHX YCIOBHUSX, HA OCHOBAaHUHM KOTOPBIX (hOpPMYTUpPYIOTCS IMpaBHia H
HOPMBI TEXHHMKH OC30MacHOCTH; IpaBWia TEXHUK OC30MACHOCTH B XHMHYCCKOW j1a00OpaTopuud M Ha
IIPOU3BO/ICTBE.

YMeTh: NPUMEHATh 3HAHUS HOPM M TIPAaBHJ TEXHHUKH O€30MACHOCTH B J1a0OpAaTOPHBIX YCIIOBHUSX;
HJIaHI/IpOBaTB nu HpOBOI[I/ITL 3KCHepI/IMCHTaHBHBI€ HUCCICA0OBAaHUA, HUCIIOJIIB30BATh XHMMHUYCCKUC
CBOfICTBa OCHOBHBIX KJIaCCOB HGOpFaHI/I‘-IGCKI/IX nu OpFaHHqCCKHX BCHICCTB U pa3HI/I‘~IHI>I€ MECTOAbI
HOJIy‘-IeHI/IH U HUCCIICOOBAHHNS XHWMHNUCCKHUX BCHICCTB H peaKquI, HpOFHOSHpOBaTB U OILCHHUBATH
pe3yabTaThl JKCIIEPUMEHTa; (POpMyIMpOBaTh TpaBUiia OE30MAaCHOr0 OOpaIeHUs ¢ XUMHYCCKUMH
BEIIIECTBAMH U MaTEpHUAJIAMH C YYETOM UX PU3HYCCKUX U XUMUYECKUX CBOHCTB.

Bnanern: HaBbIKAMU OKa3aHMs IIEPBOM IMOMOINHY; HABBIKAMH XUMHYECKOIO SKCIIEPHUMEHTAa B 00JIaCTH
HEOPraHMYECKHH M OPraHUYCCKON XHMMHH, (PU3HMKO-XHUMHUYECKHX METOJIOB aHajIu3a; HaBbIKAMH
MpaKTUYEeCKONW pabOThl Ha COBPEMEHHOMW ammapaType HpU IPOBEIEHUU SKCIEPUMEHTOB, HOPMAMU
TEXHHUKH 0€30IIaCHOCTH.

OIIK-3

3HaTh: TEOPETHMYECKUE U MOJYIMIMPUYECKHE MOJEIM U MX INPUMEHEHUE IPU pEeLIeHUM 3aaad
XUMHYECKOH HaIpaBICHHOCTH.

YMeTh: HCTIONB30BaTh CTAHAAPTHOE MPOTpaMMHOE oOecTieueHue MpU PEHISHUH 3a7a4 XUMUYECKOM
HaIpaBJICHHOCTH, ITPH IMMOATOTOBKC HAYYHBIX Hy6JII/IKaIII/Iﬁ 1 JOKJIaJd0B.

Baagerb: HaBblkamMu pa3paOOTKM  CHEIUAIMW3UPOBAHHBIX MpPOrpaMM JUIsL  pelIeHus  3ajay
poecCUOHAIBHOMN C(ephl 1eITETbHOCTH.

OIIK-4

3HaThb: 6a30Bble 3HaHUS B 00JACTH MaTeMaTHKHU U (PU3HUKU IIPU TUIAHUPOBAHUU PabOT XUMHUECKON
HaIlpaBJIECHHOCTH.

¥YMmerb: 00pabaTbiBaTh JaHHBIE C UCIIOJIB30BAaHUEM CTAHJAPTHBIX CIIOCOOOB AMMPOKCUMAIIMK YUCIEHHBIX
XapaKTEPUCTHK.

Baaners: MeronamMu MHTEpIpETalMM pe3yabTaTOB  XUMHYECKHUX HAONIOJEHUH C HCIOJIb30BaHUEM
(u3MYECKUX 3aKOHOB U MIPECTaBICHUN.

OIIK-5

3HaTB: OCHOBHBICE TEXHUYECKHE CpPEJICTBA KOMIBIOTEPHBIX CHCTEM; OCHOBBI HH(OPMAIOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHI; OCHOBHBIE TEHACHIIMU PAa3BUTHS COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHI ¥ OCHOBBI MH(OPMAIIMOHHOH 0€30MMaCHOCTH; IPABOBOE PEryanpoBaHue B MH(GOPMAIIMOHHON
cperne.

YMeTh: HCTHONB30BaTh COBPEMEHHBIC KOMITHIOTEPHBIE TEXHOJIOTHHU (TEXHOJIOTHU OOpaOOTKH NTaHHBIX,
TEKCTOBOM, TpaduIecKOi, YNCIOBOW HH(POPMAIINH, CETEBBIC U MYJIbTUMEINA TEXHOJIOTHH).

Baaners: HaBbIKaMu pabOTHI ¢ KOMITBIOTEPOM KaK CPEACTBOM YIPaBICHHS HHPOPMAITHEH.
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OIIK-6
3HaTh: OCHOBHBIC TPEOOBAHMS K MPEICTABICHHUIO PE3YNIbTaTOB paboT B mpodeccroHanbHOU cdepe
NESTeIbHOCTH; CTPYKTYPY HAy4YHOTO JOKJiana (Ha3BaHHWE, OOOCHOBAHHE AKTYAIBHOCTH PabOTHI, IENb
paboThI, 3a1a4, COCTOSTHHE BOIPOCA, OCHOBHBIC PE3YJIBTATHI M BHIBOJIBI).
YMeThb: WUCHONB30BaTh CIECHUAIM3UPOBAHHOE TNPOTPAMMHOE OOECHeueHHe TMPH  IPEICTABICHUH
pe3yabTaToOB paboThl MPo(hecCHOHATBHOMY COOOIIECTBY; O(POPMUTH OTYET MM HAYYHYIO MyOIHUKALHUIO C
UCII0JIb30BAHUEM HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH.
Bnanern: nmpuemMaMu M3JI0KCHUSI HAYYHOTO TEKCTA.

[Tpu ocBOCHMU JAHHOW AMCIUTUIMHBI O0YYAFOIIUICSI CMOXET MPOAEMOHCTPHPOBATH (YACTUYHO)
cnenyromue 0606meHHbie TpynoBbie GyHKIuKu (OTD) u Tpynossie Gpyukmuu (TD):

Koa u HaumeHoBaHue O600menHas TpyaoBas ¢pyukuus (OTD) Tpynosasi pynkuus (TdD)
npodeccuoHaIbLHOIO
cTaHaapTa
OobaacTb npogeccnoHanbHOI AeaTeabHOCTH: 01 O0pa3oBaHue U HayKa

Tun 3axa4 npodeccHOHATBLHOI TSI TeJILHOCTH: TeAaroru4ecKui
01.001 Ilemaror Kon | HammenoBanme OTD YpoBeHb HaumenoBanne T® Kon
(menmarormueckas kBaA(uka
JesITeNbHOCTE B cdepe UU
JIOIIKOJILHOTO, A Ilegarornyeckas 6 OO1enenarornyeckas A/01.6
HAYaJILHOTO O0IIIETO, JIESATEeIHHOCTD 110 ¢dyukus. O0ydyeHue
OCHOBHOTO 00111€eTr0, MPOCKTUPOBAHUIO U
CpemHero oomero peanuzanuu
o0Opa3oBaHusI 00pa30BaTeIbHOrO BocnuraresbHas A/02.6
(BocmiATaTEINb, YUUTEIIH). rporecca B JIESTEIIbHOCTh
HaumeHoBaHue Bua 00pa3zoBaTeIbHbBIX
npodecCHOHATEHON OpraHu3aImsIX
JEeSITEIIbHOCTH: JIOLIKOJILHOI'O, PasBuBaromas AJ/03.6
JlomkosibHOE Ha4YaJIbHOTO OOIIETO, JIeSITENTBHOCTh
o0Opa3oBaHue OCHOBHOTO OOIIIErO,
HauvansHoe 00miee CpeIHero ooIero
o0Opa3oBaHue o0pa3oBaHHS
OcHoBHOe 00111Ee B ITegarornueckas 6 Ilegarornueckas B/03.6
o0pazoBaHue JESITSIILHOCTD T10 JeSITETBHOCTh o
Cpennee obmee MPOCKTHPOBAHUIO U peanu3zanMu  IporpamMm
obpaszoBaHue peanu3aiyyu OCHOBHBIX OCHOBHOTO U CPEJIHEr0

0011e00pa3oBaTeNbHBIX o01m1ero oopa3zoBaHUs
porpaMm

01.003IIpodeccuonansy | A [IpenogaBanue mo 6 Opranu3aius A/01.6
i ctanaapt «llemaror JIOTIOJTHUTETbHBIM NESATSIIbHOCTH
JIOTIOJTHUTEIBHOTO 00111e00pa3oBaTeIbHBIM yyaIuxcs,
obOpa3zoBaHus AeTel 1 mporpaMMam HaMpaBJICHHON Ha
B3POCIIBIX). OCBOEHHUE
HanmenoBanue Bua JIOTIOJIHUTEIILHOMI
npohecCHOHATBHON 0011e00pa3oBaTeIbHON
JIeSITETIbHOCTH: POTrPaMMbI
[lemarornyeckas 6 ITegarornueckuii A/04.6
JICSITCIIbHOCTD B KOHTPOJIb U OLICHKA
JIOTIOJTHUTEIIbHOM OCBOCHUS JIOIIOJTHUT.
o0Opa3oBaHHH JeTel U 001eo0pa3oBaTeIbHOMI
B3POCIIBIX MPOTrPaMMbI
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pa3paboTok

26 XumMnyeckoe, XHMHKO-TEXHOJIOrH4YecKoe MPOU3BOCTBO
Tun 3aga4 npodeccuoHAIbHOI 1eATeIbHOCTH: TEXHOJOTHYeCKH
26.006 A JlaboparopHo - 6 AHanu3 ChIphs, A/02.6
IIpodeccrnonanbHbII AHAIIUTUYECKOE MaTepuaioB Ha
crannapt «Crennaanct COTIPOBOXK/ICHNE COOTBETCTBHE
1o pa3paboTke pa3paboTku CTaHIapTaM u
HaHOCTPYKTYPHPOBaHHBIX HAaHOCTPYKTYPHUPOBAHHBIX TEXHUYECKUM
KOMITO3UIIMOHHBIX KOMITO3UIIMOHHBIX YCIIOBHUSIM,
MaTepraIoBy. MaTepraIoB HCTIONTE3YEMBIM B
HawnmenoBanne Buia MIPOM3BOICTBE, U
poheCCUOHATBHOMN o0OpaboTka
JACATCIIbHOCTHU: OKCIICPUMCHTAJIbHBIX
IIpon3BOACTBO HOBBIX pe3yIbTaTOB
HaHOCTPYKTYPUPOBaHHBIX | B Hayuno-Texnuueckas 6 CocraBnenne B/06.6
KOMITO3UITHOHHBIX pa3paboTka u AHATTUTUIECKUX
MaTepHaIoB METOINYECKOEe 0030pOB, HAYYHBIX
COTIPOBOX/IEHNE B OTYETOB, ITyOIUKAIIHS
o0yacTu co3manus pe3yIbTaToOB
HaHOCTPYKTYPHUPOBAHHBIX WCCIIeIOBaHUN
KOMITO3MIIMOHHBIX
MaTepHaIoB
40 CxBo3HbIe BUABI NPO(ecCHOHATBHOM 1eATeTbHOCTH
Tun 3aga4 npogeccuoHAIbLHOI JesiTeIbHOCTU: HAYYHO-UCCJIeJ0BaTeIbCKUA
40.011 A IIpoBenenue HaydHO- 5 OcymecTBieHue A/01.5
[MpodeccnonanbHbIit HCCIIEeIOBATEIbCKUX U npoBeJIeHHs PadoT 10
crangapT «Crenuanuct OTIBITHO- 00paboTKe 1 aHATTN3Y
M0 HAYYHO- KOHCTPYKTOPCKUX HayYHO-TEXHUIECKON
WCCIIEIOBATEIHCKUM H pa3paboToK 1o rH(pOPMaIUHU ’
OTIBITHO- OTJCIBHBIM pa3jienam pe3yIbTaTOB
KOHCTPYKTOPCKHM TEMBI UCCIeIOBaHN I
paspaboTKam». OcymiecTBieHune A/02.5
HanmenoBanue Buyia BBITIOJTHEHHUSI
npohecCHOHANTBHOMN AKCIIEPUMEHTOB H
JeSITeTbHOCTH: odopmieHus
IIpoBenenue Hay4HoO- pe3yJIbTaTOB
HCCIICA0BATCIBbCKUX U I/ICCHQHOBaHI/Iﬁ u
OIIBITHO-KOHCTPYKTOPCKUX pa3pa60TOK

HucuunnmHa «®@u3uyeckass XUMHUA» SBISIETCI OCHOBOM [JIi M3YYEHUS €CTECTBEHHOHAYYHBIX
mucuuiuine:  «KommongHas Xumusy», «OH3UKO-XUMHYECKHE METOJBI HCCIEIOBAaHMA», «XHMHYSCKas
TEXHOJIOTUS», «BBICOKOMONIEKYISIPHBIE COEUHEHUS.
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1. Copep:kaHue u y4yeOHO-MeTOANYECKAS] KAPTA AU CHUNIMHBI

5 cemecTp Tabmmma 5.1
Konnuectso
AynuropHsle CamocTosTenbHas 6ann013v
Ne Haumenopanue TeMV(BOH]Z)OCOBL 3aHSATHUS, 4achl pabota p;ggi,::e;m H:;;E a
HEOC-TTN H3Yy4a€MbIX 110 JaHHOU TUCHUIIIINHE ATTECTALHH [ o ]
1ab p Conepxanue Yacer dopma KOHTPOIISt Mun Mcax

1 [penmer, 3aaa4u ¥ METOIbI PU3HUCCKON U XHMHH. 6 2 3aBucuMOCTh 2 IuceMennbIe 3 6 |1 - 71
OCHOBHBIE TEPMUHBI U OHATHS TEPMOIMHAMHKH. TeIUIoBLIX S hexTon AOMAIIHG 3ANAHHA 10, 11,
[Ipeamer u metoas! TepMoauHamMuku. [lepBoe Havano OT TEMICPATYPEL (korerek) ig 17 14,
TepMoIuHaMUKu. DOPMyYIMPOBKH IIEPBOTO 3aKOHA TTOArOTOBKA IO TEMe '
(Hayana) TepMOAMHAMUKH. BHYTpeHHSS SHEPTUs U ee 3KCTIEPUMEHTA.
cBoiicTBa. Temnora u paboTa kKak GopMBI Iepeaadn Pemenne sana4 u3
sHepruu. Pa6oTa pacimMpenus uaeanbHOro rasa InpH Safaiia
Pa3IUYHBIX TIpoLeccax. DHTANbINA. 3aBUCUMOCTh
SHTAJIBIINHU OT TEMIIEPATYpPhl. TEeII0EMKOCTh U €€
3aBHCHUMOCTb OT TEMIIEPATYPBI.

2 3akoH ['ecca u ero cinencreusi. Ypasuenune Kupxroda. 7 - Tennoemkocts 2 Konnoksuym, 3 6 | 1456,
CraHapTHOE COCTOSTHHE BEIIECTBA M CTaHIapTHbIE (u306apHas, [ICEMCHHbIC 10, 11,

o H30XOpHAas). JIOMaIlTHUE 3aJlaHus 14,16

SHTANBINH (TETIOBbIe 3P(EKThI) peakuid. DHTAIbINH (KoHCTIEKT),
00pa3oBaHUs ¥ SHTAIBIIUN CTOPAaHUs. 3aBUCUMOCTD TOArOTOBKA 110 TEMe pedepar
TEII0BOT0 3 peKkTa XUMHUSCKON peakivu OT SKCTIEPUMEHTA.
Temreparypsl. Y pasaenue Kupxroda. 3nauenue Permerne sanay u3
MEPBOT0 3aKOHA TEPMOJUHAMUKH JUTS U3yUESHHUS SR
MPOIIECCOB B )KUBBIX CHCTEMAaX.

3 Bropoe Hauano TepmMoarHaMHMKH. DOPMYITHUPOBKH 6 2 3akou Kupxroga. 2 ITiceMeHHbIC 4 6 |1256,
BTOPOTO 3aKOHA (Ha4aja) TepMOAMHAMUKH. DHTPOIHS YpaBHeHus 1300apel, FIOMATITEHE  3aIAHHA 7,10, 12,
n ee cBoicTBa. PacueT U3MEHEHMSI DHTPONUHU B HIOXOPEL (orcrek) 14
Pa3NMYHBIX PABHOBECHBIX NpoLeccax. DHTPONHS B Permenne 3a1aq u3
HEPaBHOBECHBIX TpoIeccax. AOCONIOTHOE 3HAYCHHE 3a/[auHHKa
SHTPOITUH U €€ BBIYKCIICHUE U3 OMNBITHBIX JTAHHBIX.
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Tperuit 3axoH TepmoanHamMukn (octynat [lnanka, Crarucrnaeckuii HncemeHHbIe 3 6 1345,
teopema Heprera). CTaTuCTUUECKHMI XapaKTep xapaxrep Il saxona AOMAIITHHC - 3aNaHHA 6,11,13
@ TEPMOIUHAMUKH. (KOHCTIEKT)
BTOPOTO 3aKOHA TepMoanHaMuKku. Dopmya Permrene 3a1a4 13
bonbrmana. 3a7auHHKA.
TepmoanHamuveckue TMOTEHIMANbL. JHeprus ['nboca Crencrsust 3aKoHa ITuceMennbIe 3 6 |1 6 8
u  oHeprus  [empmrombna.  DyHpaMeHTaTbHBIE T'ecca. Pacaer AOMATIIEHE  3a/iAHHs 10,12,
SHEPrHu CBS3U. (KOHCIIEKT) 14, 16, 17
ypaBHeHus: ['u66ca. OCHOBHBIE TEPMOIUHAMUYECKUE
¢yskiuu: sHeprus ['m66ca u »Heprus ['enbMrosbia. I[ToArOTOBKA 10 TeMe
Anamu3 (hyHIAMEHTABHBIX YPaBHCHUU ISl DHEPTUH SKCTIEPUMEHTA.
I'ub6ca n sneprun I'enpmromnsiia. Pacyer m3aMeHeHMit Pemenne sana4 u3
3aJa4YHUKa
sHeprun [mbbca wu oHeprum [empMmromsia npu
MPOTEKAHUU PA3IMYHBIX MPOIECCOB.
Xapakrepuctnyeckue QyHkinun. OOIMe  yCIOBUS TepmonuHamuyeckue Konnoxsuym, 3 6 |1 6 8
paBHOBECHSI, BBIPAXKCHHBIC Yepe3 XapaKTePUCTHICCKUE ;‘(OTGHH“M"I; TTCEMCHHBIC %fl 17
HUMHUYCCKHUHN JOMAIIHUEC 3aJJaHUus -
¢yskiun. Kputepuu caMonpon3BOJILHOTO MPOTEKAHUS — (KoHCTIEKT),
mporiecca M XapaKTepPUCTHUeCKHe  (DYHKIIWH. HICAIbHBIX H pedepar
TepMoaMHAMUYECKUE TOTEHIMANBI, WX CBA3b C PEATEHEIX CHCTEM.
nmoJie3Hoi paboroit. CranmapTHble 3Heprum [ubOOca Ioaroroska o Teme
KCIICPUMCHTA.
oOpazoBaHusi  BemlecTB.  YpaBHeHuss  ['mGOca- JKCriepHMEHTa
Pemenue 3anau u3
I'enbMrosbiia U UX BBIBOI. I—
3akoH JeicTByromux macc. KoHCTaHTa XUMHYECKOTO Hanpasnenue [TrceMeHHbIE 3 6 |1 6 8
paBHOBECHST U CHOCOOBI €¢ BBIpOKCHHUS. YpaBHEHHS MpOTeKaHHA AOMALIHHE - 3a/IaHHA 10,
. 6 IIPOLIECCOB U (KOHCIEKT) 11, 14, 16
M30TEPMbI XUMHUECKOU PEaKIIUU, U300aphl, H30XOPHI. TepMOTHAMIIECKHE
[Mpunuun Jle — Illarense — bpayna, cmemienus YCIIOBHS PABHOBECHSL.
XUMHUYECKOTO PaBHOBECHS. Y PaBHEHUE COCTOSHUS. Pemene 3anaq 3
3aJadyHuKa
WneanpHbie  skuakue pacTBOpbl. CBs3b  MEXKIY Tepmonmuamuka Komnoxsiym 6 8 (1258,
AKTHBHOCTBIO M KOHLIEHTparuei. 3akonsl KoHosaosa. XUMHHCCKOro THCLMCHHBIC 10,11, 15
B P PpaBHOBECHA. JOMAIIHUE 3aJlaHUs
Wbl PacTBOPOB. PacTBOPUMOCTE Ta30B B KHUIAKOCTSIX. VpaBHeHue H30TEpMB! (KoHCTIeKT),
3akon ['enpu. 3axkon Payns. PeanbHble pacTBOpHI. XHMUIECKOi pedepar
KoaddummenTsr akTHBHOCTH. peakuu.
Pemenue 3amau.
28 50

NEPBASI PYBEKHASI ATTECTALIMA (KOMIIbIOTEPHBIN TECT)
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Tepmonunamuka XHUMUYECKOTO PaBHOBECHHL. UneanbHble KuaKue [ucemennbIe
VpaBHeHHe  HM30TE€PMBI  XMMHUYECKOM  pEaKIuH. PacTBOPEL. AOMAIITHAE 3aJ[AHH
VYpaBHeHHEe HM30XOpbl W HK300appl.  YpaBHEHHE ToAroToBKa 1Mo TeMe (korcnekr)
Knaysuyca-Knaneiipona. SKCHEPUMEHTA.

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

WOHHAs aKTUBHOCTh M CPEITHHUI MOHHBINA K03 HUIIEHT SalladHuKa.

AKTUBHOCTH. HNonnas cuna pacTsopa.

[TonusneKTpoNUTHI.

10 OTHOCHTENbHOC  TMOHWKEHHWE  [aBJCHHs  T1apa, PeajibHbie pacTBOpEL. IuceMennbIe 1 - 8,
NOHMKEHHUE TEMITEPATyphl 3aMEP3aHUsl M MMOBBIIICHUS 3axon I'enpu, Payns. AOMAIIHHG 3AMAHUA 10' 11,
TeMmmeparypel KuIeHus, ocMmoc. Kpuomerpus u ToAroToBKA 10 TeMe (komcnexr) 1‘;3'
30ynmuoMeTpusl. B3auMOCBs3b MEXIy OCMOTHYECKHMHU SKCTIEPHMEHTA.
cBoiicTBaMu pacTBOpoB. (OcMoTHYECKHE CBOIlcTBa Pewenne 3axad u3
pa30aBIEHHBIX PaCTBOPOB JJIEKTPOIIUTOB. 3ajaqHmKa

11 OtHOCcuTEeNbHOE  TOHIDKEHHE  JIaBJeHHS  Mapa, Kommrarnsueie Kosnoxsuym 1, 3 9,
MOHIDKCHUE TEMIEPATyphbl 3aMEp3aHusl ¥ TOBBIIICHHS CBOFICTBA PACTBOPOB TTHCbMCHHAIC 11,12,

3JIEKTPOJIUTOB. JIOMallTHUE 3a/1aHus 14
TEMIIEpaTypsl KuIeHus, ocMmoc. Kpuomerpus u (KoHCTIeKT),
30ynmuomeTpusi. B3anMoCBsA3b MEXIy OCMOTHYECKHUMHU TMOArOTOBKA 10 TEMe pedepar
cBOMcTBaMH pacTBOpoB. (OcMOTHYECKHE CBOICTBa SKCIIEPUMEHTA.
pa30aBIIEHHBIX PaCTBOPOB JJIEKTPOIIUTOB. Pemenne sanay u3
3aJauyHHKa

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

METOMaX WX OmnpelencHus. YpaBHenue [ ubOca- HAebas-Xrokkens as MHUCEMCHHBIC 1, 12,
pacuera cpeiHero JIOMallTHUE 3a/1aHus 14,15

HMrorema. Pacmeopul anexmpoaumos. 30ToHNYECKUI
kodpduument. OCHOBHbIE  TOJOXKEHHUS  TEOPUH
JNEKTPONIMTHYECKON  aucconuanuu  AppeHmyca.
Koncranra nucconmanmuu cinaboro  3J€KTpPOJIMTA.
AKTHBHOCTB u ko3 pument aKTUBHOCTHU
anekTponuTa U noHa. Teopus Jebas-Xrokkems (6e3
BBIBOIA).

HOHHOTO
ko3 durmenta
aKTHUBHOCTH (TIEPBOE,
BTOpOE U TPEThE
MPUOIIIDKEHNS ).

Pemenue 3agau u3
3aJavYHHKa.

(KOHCIEKT),
pedepar
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13 VYaenpHas 3JIEKTPOIPOBOIHOCTD U €€ 3aBUCUMOCTDH OT Konnykromerpuaecko Hncemennsie [ - 9l
KOHLIEHTPALMHU IS CIa0bIX U CHIIBHBIX 3JIEKTPOIUTOB. © THTPOBAHHC 1 €TO ?OMamH“e) SafaHuA ié 13,
NIPUMCHCHHUEC B KOHCIICKT
OKBUBaJICHTHAS 3NIEKTPONPOBOIHOCTb. 3akoH ngaKTm(e
Konbpaymia He3aBUCMMOT0 ABMKEHHS HOHOB. TTOArOTOBKA 110 TeMe
Konmykromerpuaeckoe TUTPOBAHHUE u ero KCTIEPUMEHTA.
MpUMEHEHWE B  MPaKTHKE. OJIEKTpOXHMHUYECKas Pemenne safay u3
o 3aJa4YHHUKa.
siyeiika. [lepeHOC MOHOB M YMCIIa TIEpeHOCa.
14 DJIEKTPOJHBIE MPOIECCHI. DICKTPOABMKYIIHE CHIIBI. PaBHoBecHbIe Iucemennble 1 3 7
DIIEeKTPOXUMHUYECKUI moTeHnran. CKadoK MOTeHIHaa SNCKTPOLHBIC ”(:‘OMamH“e) Sajiatns ié 14,
o TIpOoUECChI U KOHCIICKT
Ha  TPaHMUC  METALI-pacTBOp. KoHTakTHBIH U1 STCKTPOTBIKYIIE
G dy3uoHHBIH oTeHnran. CxemMa U IpaBuia 3aIicH CHITBL
SHCKTpOXHMHHeCKOﬁ uemnu (raﬂbBaHquCKOFO TepmoarHaMuka
SHCMCHTa). TaJJbBAHUYCCKOTO
MCHTA.
Onexrpoasrkymue cuisl (DC). EJ;BE K:HCTaHTLI
OJeKTpoAHbIe NMOTEHIMANbL. YpaBHeHHe HepHcTa it pasrosecus ¢ IJIC.
anektponuoro moreHnuana u IC unenu. IlpaBmia
pacueta DJIC menum ¢ TMOMONIBIO 3JIEKTPOIHBIX HoaroToska 1o teme
MOTEHIIUAIOB OKCIIEPUMEHTA.
) Pemenve 3a1a4 u3
TepmonuHaMuKa raJlbBAHUYECKOTO JJIEMEHTA. —
Ompenenenre ¢ nomorrsio Meroga DJC »sHTaNBIHUN
(TemmmoBoro 3dexTa) W IHTPOIUK  XHUMHUYECKOM
peaKIuH.
15 [IpaBuno ¢a3z I'mb6ca. [Ipumenenne mpasuna a3 K dasoBbIe COCTOAHN, Kosnoxsuym 4, 8, 10,
pa3bopy JMarpaMM COCTOSHHSA OJHOKOMIIOHEHTHBIX PaBHOBCCILAL. [ICEMCHHDIC 11,12,13
narpammbl JOMaIIHUE 3aJlaHHusA
Huarp

CHUCTEM.

JlmarpaMMBl COCTOSTHHSL BOJBI, CEphl M yriepoa.
JuarpaMMbl  COCTOSHMSI ~ BOJBI  TIPH  BBICOKHX
naBineHusx.  CTaOwibHBIE HW ~ METacTaOWIIBHBIC
COCTOSTHHS.

COCTOSIHUSI BOZBI IPU
BBICOKUX TABJICHUMAX.
Pemienue 3anau u3
3aJjladYHUKa

(KOHCIIEKT).
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16 PaBHOBECHS KHUAKOCTh — Tap B JBYXKOMITIOHEHTHBIX Hasnenne i cocras Komoksiym 3 6 4, 8, 10,
cucteMax. Meron (DU3UKO-XMMHUUYECKOIO aHaIK3a. flapa Hajl CMechbio [IHCbMCHHAIC 11,12,13
o H B3aMHO JOMAIIHUE 3adaHusg
JuarpamMmel COCTaB-CBOMCTBO. PHUHLINIBL HEPACTBOPHMBIX (KoHCTIeKT).
HenpepsiBHOCTH U cooTBeTcTBUsA (H.C.KypHakoB). KUITKOCTEIA.
HeorpannuenHo pacTBopumble Apyr B Apyre Teperonxka c
JKUJIKOCTHU. BpruncieHue aaBiaeHus U cocTaBa napa Haj BOJISHBIM ITAPOM.
Pemenue 3anau u3
njeaTbHBIMUA PACTBOPaAMHU. saaumKa
[leperiit 3akoH ['u60ca-Konosamosa. JlmarpaMmer
of0Iee AaBJICHUE — COCTaB, TEMIEparypa KUICHUS —
CcoCTaB, COCTaB pacTBOpa — COCTaB Tmapa Jyid
uAeanbHBIX pacTBOpoB. [IpaBuiio peruara.
[leperonka (pexTuduranws). A3€OTPOITHBIE PACTBOPHI.
17 Bropoii 3akon ['ub6ca-KonoBanosa. Ileperonka Cucrempi ¢ [ncemenubIe 6 8 4, 8, 10,
PacTBOpPOB C MHHUMYMOM " MaKCHMyMOM XUMHYECKIMH JOMAIITHUE 331aHHL 11,12,13
0 COCIMHEHUSIMHU, (KOHCIIEKT)
TeMnepatypsl  kunenus. OrpaHitdeHHas —B3aHMHas B ————
pPacTBOPUMOCTH KuAKOcTeH. J[aBieHHe HaCHIIIEHHOTO KOHIPYSHTHO I
mapa B CHCTEMax C OTPAaHHYEHHOH PAaCTBOPHMOCTHIO MHKOHTPYJHTHO.
xuakocreil. CocraB mapa. l3mMeHeHHMe Xapaktepa
Pemenue 3anau u3
MarpaMMbl COCTOSIHUSI B 3aBUCHMOCTH OT BHELIHHX sanaumKa
yCIIOBHH (IaBJIEHHUs, TEMIIEPATYPHI).
BTOPASI PYBEXKHASI ATTECTALIASI (KOMITbIOTEPHBIM TECT) 28 50
Hroro 56 | 100




6 cemecTp

Konnuectso
Ay[[I/ITOpHLIC CamocTosiTenbHas q)OpMﬁ KOHTPOJIA 6aHH0Bu
Ne HaumenoBanue TeMv(BOHPOCOB), 3aHATHUS, YacChl pabota p;ggﬁ?;l;ﬂ H:;;E a
HEOC-TTN N3y4a€MBbIX 110 JaHHOU JUCIUIIINHE P — [ i ]
1120 np Copnepxanue Yacsl Muu MCaK

1 dopmanbHasi KHHETHKAa MPOCTBIX  HEOOPATHMBIX 6 2 Merosbt 2 Kooxsmym, 3 6 [1-7] 10,
peaKIuii. onpeIeIeH st THCHMEHHbIE 1% i? 14,
[Ipeamer xuMuyeckoil kuHeTHKH. Kuneruueckue CKOPOCTH, KOHCTaHTBI AOMAIIHHC 3a[IaHAT '
YpaBHEHUSI  HEOOpaTHMBIX  pEaKuid  HYJIEBOTO, CKOPOCTH, NOpAIKa pedepar
MIEPBOT0, BTOPOrO, TPEThEro NopsakoB. OnpeneneHue pearimn, SHEpTus
TOPSJIKA PEAKIIUU. aKTHBALIMH.

Pemenne 3anau.

2 OCHOBHBIE ~ TIOHATHS  XUMHYECKOH  KHHECTHKH. 6 2 Kuneruueckas 2 Konnoksuym, 3 6 1,4,5,6,
WcTvHHAS ¥ CPEIHAS CKOPOCTh XMMHYECKOM peaKiyu, KiaccuduKanms IIMCbMEHHbIC 12 11,14,
CKOpOCTh MO OTAeNbHOMY peareHTy. OCOOEHHOCTH peakuuii mo ux AOMAIITHHE 3aIAHHA
ONpENENICHUsI CKOPOCTH  XMMHYECKOW  peakiuil, nopsiAKy. Peaxiiu pedepar
nporekatronieil B mortoke. PakTopbl, BIUSAIOLIME Ha TICEB/I0 N-ro MopsaKa
CKOpPOCTb XHMHUYECKON peakuuu. MOoJIeKyJIsIpHOCTh Mnrerpanbhbie
AJIEMEHTAPHON XUMUYECKOH PEeaKIIny. METO/bI pactera

nopsika peaKiuu.

3 ®dopmanbHasT KHHETHKAa KAHETHYECKA  CIIOXKHBIX 6 2 CamocrosTenbHoe 2 TucbMeHHbIE 4 6 1,2,5,6,
peaKHI/Iﬁ. pelieHne CIOKHBIX JOMAILIHHE 3a1aHAs 7,10, 12,
Kunerndyeckue ypaBHEHMss U HUX pEIICHUs JUIs Kyg:;;::flc;m (xoHcT.) 14
0o0paTUMBIX, HapajUleJbHBIX, IOCIEI0BATEIbHBIX, Pelenue 3aa4 mo
LENHBIX peaklui. DKCIEPUMEHTAIBHOE ONpEAEIICHUE OTIPEIENTEHHIO
CKOPOCTH XHMHYECKOW peakiuu (Tpaduueckuii u KOHCTaHT CKOpOCTeH
AHAIMTHYECKUH METOIBI). CIIOKHBIX peaKitii.
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Kunernueckne KpUBBIE U KHHETHYCCKHUE YpPaBHCHMUA.

Bpemennoii u

[TuceMeHHBIC

1,3,4,5,

Tlopsimok xumudeckoit peaknun. OOMNUNA W YaCTHBINA KOHIEHTPAIIHOHHBIN JIOMAIIHHE 331aHAs 6,11,13
nopsfaok. Peakuum — mepeMeHHOro - mopsaka U TOPSIIOK PEAKLIMH. (xomcr.)
WU3MEHEHUE MOPSJIKA B X0/ PCAKIIHH. Pemenne 3ana1 no

OTIPENICIICHUIO

MOpAJIKA PeaKLuU

KHHCTUYCCKHU

CJIOKHBIX pEaKIINH.
MornekynspHas KAHETHKA. Teopus 3JIeMEHTapHOTO U3ydenne KHHETHKH Komnoksuym, 1,6,8,10,
aKTa peakuuu. Teopuss aKTUBHBIX COYIAApPEHHH H (uszuro- MHCBEMEHHBIC 12,
MEPEXOTHOTO COCTOSIHUSI. XUMHYCCKHMH AOMAIIHNE 3aanus, 14,16, 17

METOJIaMH. pedepar

Pemenue 3aga4 no

OIIPEACICHUIO

OHCPTUM aKTUBAIlUU,

NPEAIKCIIOHCHTHI B

YpaBHEHUU

Appenuyca.
Teopusi aKTUBHBIX CTOJKHOBEHHMI MOJEKyJ. Teopus Pacuer KOHCTaHT Komnoksuym, 1,6,8, 10,
Bonprmana. VYpaBHeHnue  AppeHuyca. Teopus CKOPOCTEH B [NCHMEHHBIC [11-17]
AKTUBUPOBAHHOI'O KOMILIEKCa (nmepexoanHoro 3aBUCHMOCTH OT AOMAIIHNC 3a1aHHL,
COCTOSIHUS). YpaBHEHUs DWpHHTra-OBaHCA. TEMNEPATYpbL. pedepar

Brimonnenue u

odopmiieHHe

rpadudeckux

MaTepHuaoB.
Karanu3. 'oMoreHHbII U reTepOTeHHBII KaTan3. Bri6op TInchMeHHble 1,6,8,10,
T'oMorenHsili kataiu3. KHUCIOTHO-OCHOBHOM KaTallus. KaTaTHTHICCKUX JOMAILHHUE 3a/1aHHs] 11,14, 16
MexaHu3M KaTalMTUYeCKHX peakiuidi. Kunernueckue Eg?jgggmm“ (xomcm.), pedpepar
ypaBHEHHUsI OOIEro W Crenu(u4eckoro MpOTOHHOTO reTepOreHHOro

katanuza. OyHkius kuciotHoctyu ['ammera.

xapakrepa. B
KOHCIIEKTE PacIucaTh
HMX MEXaHHM3M U
MIPEJICTaBUTh KPUBBIC
NOTEHIHAIBLHOMN
SHEPTHUH.
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8 KuneTka W Karaim3 peaknuii B  pacTBOpax. 3 6 2 CXeMbl I3MEHEHH! IIuChMeHHEIE 6 8 1,2,5,8,

VpaBuenust bpencrena- beeppyma. ['ereporeHHsIit KOHIICHTpAIHH JOMAIIIHHE 3a1aHHs 10,11,15
. pactBopa mpu
KOHCIL.), pedepar
KaTaJu3. Kpusas MOTEHIMATBHOMN SHEPrUU PACTBOpEHHH B HeM ( ), pedep
TeTePOreHHOr0 KaTanusa. McTUHHAs W Kaxymascs TBEp/IOTO BEIIECTBA.
SHEPIHU aKTUBAIUH. TEOpHH reTepOreHHOTO KaTallH3a.
Poub amcopOumy B KMHETHKE T€TEPOTEHHOTO KaTanu3a. Pewenue sanay.
AKTHBallig B TEeTEpOreHHOM KaTaju3e. AKTHUBHBIC
IICHTPBI TeTEPOTCHHBIX KaTaJIH3aTOPOB.
28 50

NEPBAS PYBEKHASA ATTECTALUA (KOMIIBIOTEPHBIU TECT)

10 PaBHOBecHas 3EKTPOXUMHUSL. Onpenenenue 3 6 2 OkucuTensHO- Komnoksuym, 4 6 1,28 16,

SJIEKTPOXMMHYECKHX U TEPMOJNHAMHYECKAX BETMIMH BOCCTAHOBUTCIILHEIC [ICEMCHHbIC 17
3 C P peakun B JOMAIIHUEC 3adaHusd.

U3 IAHHBIX MeTO/1a )i - Pt HanpsuKeHNst S1IEMEHTOB. opramiIeckof

oot snextpuueckuii cioit. Ctpoenue [1IC mo XML

I'enbmroneuy, I'ton-Hanmany, [ltepny. Peruenne 3anad.

11 BBenenne B 9NEKTPOXHMHIO. DJIEKTPOXMMHYECKAs 3 6 2 Pacuersi Konnoxsuym, 4 6 1 - 8]
Hernb W ee KOMIIOHEHTHhI. YpaBHeHue Hepucra st KHHETHYCCKHX Pegepar. 10,11, 15,
SC A b BemmarH (Keop.,N, E*, 17

JIC u mnoTeHnuanoB. AKTHBHOCTb, KOI(DPHUIHUCHT HPEPKCTOHEHTH),
akTHBHOCTH. OCHOBHBIE JIOITyIIeHHs B Teopun [lebas- Pelwere 3a1at ¢
Xrokkens. YpaHeHne OHzarepa. OU3nuecKnil CMbICH BLITONHEHIEM
ANEKTPOHOPETUUECKOTO u peaKcaoOHHOTO rpadua.
3¢ dekToB.

12 | Tumbl 2MEKTPOXUMHUYECKUX CHUCTEM ((pHU3HUECKHUX, 3 6 2 Feteporenupiit TucbMenHble 3 6 1,3,9,11,
XUMHYECKHMX, KOHIEHTPAMOHHBIX). BbIpaxkeHus s KaTanus Ha OCHOBC JIOMallIHKE 3a/aHAs 12,
3IC TEOPUH TEPEXOTHOTO (koHCIL) 14

JIC pa3inu4HOrO THUINA TrajJbBAHHYECKUX 3JIEMEHTOB. cocTosmA, Kpisbie .
Ilpumenenue meroga OJAC B XMMHUM Ha OCHOBE pedepar

SJICKTPOXUMHYCCKUX OJICMCHTOB. KJ'IaCCI/I(bI/IKaLII/ISI

TAJIbBAHUYCCKHX DJICMCHTOB.

HOTEHIHAIBLHOMN
SHEPTUU aKTHUBAILIUH.
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13 Onpenernenne sHepreTmdeckux QyHkmuit (AH, AG, Mysbrunnersas Komnoksuym, 1,356
AS), aKTHBHOCTH, KOS()(HIMEHTOB aKTHBHOCTEH, TCOPHA KaTaIH32. Pedepar. 11,12, 14,
MIPOU3BEICHUS PacTBOPUMOCTH, KOHCTAHTBI Teopiit aKTHBHEIX 15

ancamb6ieit Kobo3esa.
JUCCOLMAIMM U PaBHOBECHS METOJIOM H3MEpEHMUS
OJIC pa3muyHOro THITA TabBAHMYECKHX DIIEMCHTOB. Pemmenue 3anad.
Peaknuu Ha anmekTpojax B IeMEHTaXx, YpaBHEHUU IS
OJIC 1 MOTEHIIUANOB B MIEPEUUCICHHBIX IEIISX.

14 DJIeKTPOXMUMHUYECKAst KMHETHKA. DK TPOIIH3. DNeKTPOKAIHILIAP- Komnoksuym, [1-9], 12,
Ilonsipr3anuss ¥ NepeHanpsKEHUE MPU JIEKTPOIIN3E. HbIC, JNICKTPOKHHE- [NCHMEHHBIC 12
3HaueHHe MepeHaIPsKEHUS B 3JIEKTPOXUMUH. THYECKHUE ABJICHHA. AOMAIIHHC 3a[aHI
[onsipuzanust mpu  3AEKTpodausze. XHUMHUYECKas U Ipo6rnema pedepar
KOHIICHTPAIIMOHHAS ITOJISIpU3aLH. abCOMIOTHBIX

IIOTCHIIMAJIOB.
Pemenne 3anay.

15 Teopus MepeHaIpsDKEHUs. Ilepenanpsoxkenne DinekTpodopes u TuceMeHnbIE 1,37,12
BOJIOpPOZa, €ro 3Ha4eHWe B XUMHH. Teopus 3IIEKTPOOCMOC B TIOMAIIIHUE 32aHUs 12
3aMeJUIEHHO pa3psijia MOHAa THAPOKCOHUS Ha OCHOBE MHKDOTETEPOTECHHBIX (xoHcr.)

TEOPUH MEPEXOJHOTO COCTOSIHUS. DHEPrusi aKTUBALMU cucTeMax. 3HauCHHE pedepar
paspsna. YpaBHeHue Jlunnmana. [loTeHiman Touku A3eTa-TIOTCHIMAIA.
HYJIEBOTO 3aps/ia. AnCOpOLIMOHHEIN 1

TEPMOAUHAMHUYCCKUN

IIOTCHIIUAJIBI.

16 BonsTammepomerpusi. Bonsramnepomerpryeckoe BosnbramnepoMeTpus Komnoksuym, 4,8, 10,
TUTPOBAHUE. [Momsaporpadwusi. Hcnons3oBanue Ha TBEPJBIX TMCbMEHHBIC 11,12,13
noJisiporpaduu B XUMHH. Mertobt MHEPTHBIX AOMAITHHE 3a[aHAA
MUKPOKYJIOHOMETPHUH, JUCKOBOTO  BPAILAIOLIETOCs 3NEKTPOJAX. pedepar
JJEKTPOAA, LIUKINYECKas BOJIETAMIIEPOMETPHSL. Perenue sazad.

YpaBuenue NnbkoBuua, ['elipoBckoro — MnbkoBuua,
Penpnenca — [lleBunxka.
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17 DIEKTPOXUMUYECKAs KHHETHKA. Cragus 3 6 2 Tpebosanus k 2 Komnoxsuym, 2 4 4,8, 10,
3JIEKTPOJHOro Mpolecca. YpaBHeHue IudQy3HOHHOl PacTBOPHTENIM 1 MHChMEHHEIE 11,12,13
kuHetuku. [lomsiporpadus. Hcmonb3oBanwe wmerona hoHOBEIM AOMAIIHHC 3alaHAs
noJsiporpaduu Uil Ka4eCTBEHHOT0, KOJIMYECTBEHHOTO NEKTPOJTHTAM,
aHaNM3a, U3ydYeHHe SJIEMEHTAPHBIX CTaIui CIOKHOTO TIPUMAHACMBIX B
MEXaHU3Ma PEaKLUi. noysporpaduy.

Pemenne 3anay.

18 Toku B monsiporpaduu: eMKOCTHBIHA, MUTPALMOHHBIH, 2 6 2 [ncsMenHbIe 2 6 5, 8,10,
U (y3HOHHBIIA. AHanmm3 00paTHMBIX JOMAIlHHE 3a1aHus 15,16, 17
noJiiporpauuecKux BOJIH. (koHCIL)

BTOPASI PYBEJKHAS ATTECTALIASA (KOMIIBIOTEPHBIN TECT) 28 56
Uroro: | 50 [102 [34 | | 30 | 56 | 100
*HpnMeannﬂ

— Bce BUIbI y‘-IC6HOI71 pa6OTLI MOTYT HPOBOAUTHCA JUCTAHIIMOHHO Ha OCHOBAHHHU JIOKAJIbHBIX HOPMATHBHBIX aKTOB.

— B memsix peanuszaiuy MHAMBUAYAILHOTO MOAX0Ja K 00YUEHUIO CTYACHTOB, OCYIICCTBIISIONUX YUCOHBIN MPOIECC MO0 MHANBHIYAILHOW TPACKTOPHH B paMKax
WH/IMBHTyaJIbHOTO Pa0oUero IiaHa, U3ydeHHe JaHHON TUCIMILTUHBI MOXET OCYIIECTBISTHCS Yepe3 WHAWBHUIyaJdbHbIE KOHCYIBTAIlMH MPETOAaBaTesi O9HO, B YaCh
KOHCYJIBTAIINH, 110 3JICKTPOHHOU IMOYTe, a Takke ¢ ucrmonb3oBanneM Webex, miardopmer aucrannnontoro obydenus Moodle, muuHblii KaOMHET CTyIEHTa Ha CalTe

COI'Y, apyrux anementoB JMOC COI'Y.
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6. Oopa3oBaTe/ibHbIE TEXHOJIOTHUH

TpaguuuoHHble JeKIMH M TNpPaKTHYecKHe (ceMHMHapckue) 3aHATHA B ¢opme ¢
UCIOJIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHA.

Jlekuusi-1uaaor — cojep)KaHue MojaeTcsl Yepe3 CEpHI0 BONPOCOB, HA KOTOPBIE CTYIACHT JOJHKEH
0TBEYaTh HETIOCPEICTBEHHO B XO/I€ JICKIIHH.

OnnaiiH-ceMMHap — pa3HOBHIHOCTh BeO-KOH(EPEHIMH, TPOBEACHUE OHJIAWH-BCTPEY WU
npe3eHTaluii yepe3 MHTEepHET B pexkuMe peanbHOro BpeMeHH. Kakaplii M3 y4acTHUKOB HaXOIUTCS Y
CBOEr0 KOMIIbIOTEpa (CpeacTBa CBA3M), a CBA3b MEXKIY HHUMH MOJAEpKuBaeTcs depe3 HHTepHeT
MOCPEACTBOM 3arpy»aemMoro MPWIOKEHHs, YCTAHOBJICHHOTO Ha KOMIIBIOTEPE KaKJIOT0 Y4acTHUKA
(Zoom, Meet, Skype u ap.)

Buneoxondgepenunsi — ceanc Buneokondepenucpsazu (BKC) — 310 TexHOIOTHS MHTEPAKTUBHOTO
B3aMMOJICHCTBHA JIBYX U OoJyiee y4YaCTHUKOB 00pa30BaTENBHOIO Ipolecca st oOMeHa MHpopmanueil B
pEaIbHOM PeXUME BPEMEHHU.

Buneo-sexkuus — cHATas Ha KaMepy COKpallleHHas JEKIHs, JOMOJHEHHas QoTtorpadusiMu u
CXEeMaMH, WILTIOCTPUPYIOIas M01aBaeMblil B JIEKIIMU MaTepUal.

TexHosiorust  JIEKTPOHHOr0  o0y4yeHHMs (peanu3yercss TMpH I[OMOIIM  DJIEKTPOHHOMH
obOpazoBarensHoil cpensl COI'Y  mnpu  wucnonb3oBanuu pecypcoB ObC, mnpu mnpoBeneHuu
aBTOMATH3HPOBAHHOTO TECT.

I[JISI AOCTHIKCHUSA IINIAHUPYCMBIX PE3YJIbTAaTOB O6yII€HI/I$I B JUCHUIIIIMHE «Duznyeckas XUMUSI
HCIOJIB3YIOTCS PA3JIMYHBIC O6pa3OBaTCJ'ILHI>Ie TCXHOJIOTHH:

1. Ungpopmayuonno-passusarowue mexrono2uu, HapaBJICHHbIC HA OBJIAJCHUE OOJIBIIUM 3aITacoOM
3HaHWi, 3aIIOMUHAHKIE U CBOOOIHOE OTIEPUPOBAHHIE UMH.

Hcnonb3yeTcst  JEKIMOHHO-CEMHHAPCKHI METOJ, CaMOCTOSITEIIbHOC W3YYEHHE JIMTEPaTyphI,
NPUMEHEHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSITENIbHOTO TIOMOJMHEHUs 3HAHMH,
BKJIIOYAsl UCTIOJIh30BAHNE TEXHHUYCCKHUX M AJICKTPOHHBIX CPEIICTB MH(DOPMAITHH.

2. [esamenvnocmHble — NPAKMUKO-OPUEHMUPOBAHHbIE — MEXHOAO2UU,  HANpaBICHHbIE  Ha
(dbopMHpoBaHKE CUCTEMbI MPOPECCHOHATBHBIX NMPAKTUUECKUX YMEHHUH NPH MPOBEIEHUM HCCIEeIO0BAHUH,
00€eCTIeYNBAIOIINX BO3MOKHOCTh KQUECTBEHHO BBITIOJIHATH MPO(ECCHOHATBHYIO IEITEIBHOCTb.

Hcnonb3yeTcst aHanu3, CpaBHEHHE METOAO0B MPOBEAEHUS (U3NKO-XUMHUUECKUX MCCIEOBaHUM,
BBIOOp METO/a, B 3aBHCUMOCTH OT O0BEKTA MCCIIEIOBAHUS B KOHKPETHOW CHUTYAIlMH U €ro MpaKTHYecKast
peanu3arusi.

3. Pazsusarowue npodieMHO-0pUeHMUpoOBaHHble MeXHOI02UY, HATIpaBICHHBIE HA (hopMUpOBaHHE
U pa3BUTHE MPOOJIEMHOIO MBIIUIEHUS, MBICIUTEIbHON aKTUBHOCTH, CIIOCOOHOCTH MPOOIEMHO MBICIIUTS,
BUJETh U (POPMYIHPOBATH MPOOJIEMBI, BEIOUPATh CIIOCOOBI U CPEJICTBA JAJISl UX PEIICHUS.

Hcnonb3yroTcss BUAbI MPOOJIEMHOro OOyYEHHs: OCBEUICHHE OCHOBHBIX IPOOJEM XUMHH
KOOP/JMHAIIMOHHBIX COEAMHEHUH Ha JEeKIHSIX, y4eOHble IMCKYCCHH, KOJUIGKTHBHAs MBICIUTEIIbHAs
JeSTeIbHOCTh B IPYINAax MPU BHITOJIHEHUH JOMAIIHUX Pa0oT, pelIeHne 3a7a4 MOBBIIIEHHON CII0KHOCTH.
[Ipy 5TOM WCIONB3YIOTCS TIEPBBIE TPH YPOBHS (M3 YETHIPEX) CIIOKHOCTH W CaMOCTOSTEIBHOCTH:
npoOJeMHOe U3JI0OXKEeHHe YyuyeOHOro MaTepualia IperojaBaTelieM; CO3/JaHue  IperojaBaTeseM
NpOOJIEMHBIX CHTyallld, a 00y4aeMble BMECT€ C HUM BKIIIOYAIOTCS B WX pa3pelieHHe; MpenoaBaTeib
JUIIB CO37aeT MpOOJIEMHYIO CHTYyallMio, a paspemarT e€ olOydaemble B XOAE CaMOCTOSTENbHOU
JeSITeTbHOCTH.

4. JluuHocmHO-OpuUeHmupoBantvle mexHoi02uu 00yueHusi, 00ECIeUnBaOIIe B X0/ y4eOHOro
mporecca y4eT pa3IMdHbIX CIIOCOOHOCTEH 00ydJaeMbIX, CO3JJaHie HEOOXOIUMBIX YCIOBUHN JJISl pa3BUTHS
UX MHAMBHUIYaTbHBIX CHOCOOHOCTEH, pa3BUTHE aKTUBHOCTHU JIMYHOCTH B Y4eOHOM mpotiecce. JIMUHOCTHO-
OPHECHTUPOBAHHBIE TEXHOJIOTUU OOYYCHHUS pPEANTH3YIOTCS B pe3yJbTaTe WHAWBHIYAITBHOTO OOIICHHS
npernojaBaTelis U CTyJIeHTa IPH cjaye KOJUIOKBHYMOB, MPU BHITIOJHEHUH JOMAIIHUX WHIAWBHUIYAIbHBIX
3aJJaHWi, Ha ©KEHEICTbHBIX KOHCYIIbTAIUSX.
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No/m. Tema Bupn 3anaTus KoanuecrBo AKkTHuBHBIE (GOPMBI HNHTepakTHBHBIC

4acoB ¢opmbI

1 Cwm. yueOHO- Jlexuuu 104 IlepcnexTuBHO -

METOIMYECKYIO KapTy OMEePEKAIOLIEro
00y4eHus1, MOTyJIbHAs
TEXHOJIOT U,
poOIEeMHOT0 00y4eHHS
2 Cwm. yueOHO- IIpakTnueckue 52 IlepcnexTuBHO - Bmuu-urpsl,
METOAUYECKYIO KapTy onepexKaruero JUCKYCCHOHHBIC
06y‘leHPIH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TEXHOJIOT U, TypM,
poOIEMHOT0 O0y4EHHS KeHc-TeXHOJIOTusl,
TEXHOJIOTHUA
CUTYAIlMOHHOI'O aHaJln3a
3 Cwm. yueOHO- JlaGoparopHsie 210 IlepcnexTuBHO - Bbmuu-urpsl,
METOAUYECKYIO KapTy OoInepexKaruero JUCKYCCHOHHBIC
06y‘leHPIH, MoOayJibHas TCXHOJIOTHUH: MO3TOBOI
TCXHOJIOT' U, mTypM™m,
poOIEMHOT0 O0Y4EHHS KeHc-TeXHOJIOTus,
TEXHOJIOTHUA
CUTYAllUOHHOI'O aHaJIn3a

Ne | Tema Bup 3ansatus | KoiuyecTBo | AKTUBHbBIE HNHTepakTUBHBIE

/m 4acoB (opmsl $hopmbI

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

2 | Tepmoxumus. 3akoH ['ecca. JlaboparopHsie 21 Metog  paboTel B
Brruncnenust TemioBsx 3P QeKToB. 3aHATHA MAaJIBIX TPYIIIAX.
W3obapHast, 130XOpHAs TEINIOEMKOCTb. [TpoexTHas pazpaboTka

3 | Kpuockomus, s0ymmnockonus. Monnas | JlabopartopHoe 21 [IpoexTHas pa3paboTka
CHJIa BJICKTPOJIUTOB. 3aHATHE
AKTHUBHas KOHLIEHTpaLus
IIEKTPOJIUTOB.

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

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

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

7 | TepMonuHUMHUKA ranmpBaHm4deckoro | JlaboparopHsie 21 Metog  paboTel B
JJIEMEHTA. [Nonnas, cBOOOAHAS, | 3aHATHA MAaJIBIX TPYIIAX.
cBs3aHHast sHEprus ['D.

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

9 | Kunetnka rereporeHHBIX peaknuid | JlabopaTtopHbie 21 Metog  paboTel B
(pacTBOpeHHE XJIOpUIa CBUHIIA). 3aHATHSA MAaJIBIX TPYIIIAX.

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

11 | Honsiporpadusi, BospTamnepomerpus. | JlabopaTopHsie 21 Meron  paboTel B
IIpumenenne  nojsiporpaguu  JJist | 3aHATHS MaJlbIX TpyImnax.
aHaJIM3a OPraHUYECKHX BEIIECTB. IIpoekTHas pazpaboTka
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7. YueOHO-MeTOANMYECKOE 00ecIIeYeHHe CAMOCTOSITeIbHON padoThl

Llenpio camMOCTOSITENBHOW pPAa0bOTHI CTYACHTOB sBIsETCS: (HOpMUpOBaHHE CHOCOOHOCTEH K
CaMOCTOSITEIIbHOMY TIO3HAHHIO M OOYYEHHIO, IOWCKY JIUTEPaTyphl, O0O0OIIECHHIO, OQOPMIICHUIO |
MPECTABICHUIO MMOJYYCHHBIX PE3YJIBTATOB, UX KPUTHUSCKOMY aHAJIN3Y, IOMCKY HOBBIX U HECOPIUHAPHBIX
peIlIeHHIA, apTyMEHTUPOBAHHOMY OTCTaWBAaHHUIO CBOUX IMPEUIOKEHUH, YMEHUH TIOATOTOBKU BBICTYIUICHUH
Y BEICHUS IUCKYCCHUU.

CaMocTosiTeTbHAs PadoTa CTYJICHTOB 1O JUCHUIUIUHE «Du3mueckass XUMUS» CIOCOOCTBYET
0osee TIyOOKOMY YCBOCHHIO M3y4aeMoro Kypca, (popMupyeT HaBBIKM HCCIIEOBATEILCKON pabOTHI MO
npobieMaM 0e30MacHOCTH YeJIOBEKa B cpejie OOMTaHHS, OPUCHTUPYET CTYJCHTa HA YMEHHE MPUMEHSTh
MOJTYYCHHBIC TEOPETHYCCKHE 3HAHUS Ha MPAKTUKE M IPOBOAMUTCS B CIICAYIOIIUX BHIAX:

e [IpopaboTka JICKIIMOHHOTO MaTepHuaia.

e [loaroroBka k 1ab0opaTOpHBIM paboTam.

e [IpopaGoTka ¥ KOHCIEKTHPOBAaHHUE TEM, PEKOMEHJOBAaHHBIX  IIPEMOJaBaTelieM K

CaMOCTOSITEIIbHOMY U3YYCHHUIO.

e JloaroroBka K 3K3aMeHY.

Opranusanmsi caMoOCTOATEIbHON padoThI.

CamocTrosTenpbHas paboTa CTYICHTOB 10 JUCHUIUIMHE «Du3ndeckas XHMHS» BKIIOYACT
BBHITIOJTHEHUE JOMAITHUX 33JaHUI K KaXI0MYy JIaDOpaTOPHOMY 3aHAITHIO, K PYOSKHBIM TECTUPOBAHUSM U
K UTOTOBOMY 3a4eTy. 3aIaHus COJIePkKAT YCTHYIO MOJITOTOBKY 10 TEOPETHUYECKUM BOIIPOCAM, IMOJATOTOBKY
JIOKJIAJIOB K HEKOTOPBIM 3aHSTHUSM 10 BEIOPAHHOW WIIH MIPETI0KEHHOM CTYIEHTOM TEME.

JocTynn K METOIWYECKUM MarepuaiaM sl 00eCredeHus: CaMOCTOSITeIbHOW pabOThl CTYJIEHTOB
oOecrneunBaeT nucrannuonHas miomaaka cucreMsl KMOODLEy.

CamocrositenbHass  paboTa CTYIEHTOB, MPEAyCMOTPEHHAas y4eOHbIM IUIaHOM, JOJDKHA
COOTBETCTBOBAaTh Ooyiee TIYOOKOMY YCBOGHHIO H3y4aeMoro Kypca, (OpMHUpPOBAaTh HaBBIKU
HCCIIEI0BATENIbCKOM pabOThl M1 OPUEHTHPOBATH CTYJACHTOB Ha YMEHHUE NPUMEHSITh TEOPETUUECKUE 3HAHUS
Ha IIpaKTHUKeE.

3amaHus 71 CaMOCTOATENbHONM paOOThl COCTABISIOTCS IO pa3feyiaM U TeMaM, M0 KOTOPBIM He
MPEeIyCMOTPEHBl  ayJUTOpPHBIE  3aHATHs, 100 TpeldyeTcs JOMONHHUTENBHO TMpopaboTaTh W
MPOAHAIU3UPOBATH pACCMaTPUBAEMBIH TIPETIoIaBaTesieM MaTepuail B 00beMe 3aIIaHUPOBAHHBIX YacOB.

3aaHus IO CaMOCTOSITENILHOM paboTe MO JUCIUILTUHE MOTYT OBIThH CIIEIYIOIINUX BUIOB:

®  KOHCIIEKTHPOBAHME IMEPBOMCTOUYHUKOB U JIPYTro¥ yueOHOU JIUTepaTyphI;

e mpopaboTka ydeOHOro Marepuaina (10 KOHCIEKTaM JIEKIIMH y4eOHON M HaydHOU JuTeparype) u
MOATOTOBKA JIOKJIAJ0OB HA CEMHMHApax W MPAKTUUYECKUX 3aHATHUSIX, K YYACTUIO B TEMaTHUYECKUX
JIUCKYCCUSIX U JIEJIOBBIX UTPax;

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

Harnucanue pedepaToB (dcce);

paboTa ¢ TecTaMu U BOIIPOCAMH JIJIsi CAMOTIPOBEPKH;

BBITIOJTHEHHE TIEPEBO/IOB HA MHOCTPAHHBIE SI3BIKH/C HHOCTPAHHBIX S3BIKOB;

MOJICIUPOBAHNE W/UITU aHATN3 KOHKPETHBIX MPOOJIEMHBIX CUTYaIU;

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

CamocrosiTennbHass paboTa JOMKHA HOCHUTh CHCTEMATHYECKUW XapakTep, ObITh WHTEPECHOM M
MIPUBJIEKATENILHOM AJI CTY/ICHTA.

Pe3ynbTaThl caMOCTOSITENIPHOW PabOThI KOHTPOJIUPYIOTCS MPEMOIaBaTEIeM U YIUTBIBAIOTCS TIPH
aTTectaliuu cryneHta (dx3ameH). [lpum 3TOM mpoOBOAATCSA: TECTUPOBAHME, SKCIPECC-OMPOC Ha
CEMUHAPCKUX U MPAKTUYECKUX 3aHITHUSIX, 3aCIyIIMBAHNE JJOKJIAI0B, TPOBEPKA MTUCHMEHHBIX padOT H T.]I.
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CamocrosTenbpHas paboTa CTYIEHTOB IO AUCHUIUIMHE «Du3nueckas XUMHUS» BKIHOYACT
BBITIOJTHEHUE JOMAITHUX 3aJaHUM K KKIOMY IMPAKTHYCCKOMY 3aHATHIO. 3aJaHHS COJCPIKAT YCTHYIO
MOJITOTOBKY I10 TEOPETHUYSCKUM BOIPOCAM, PEIICHUS TEMaTHUYSCKHX 3ajad [0 pasjeiiaM, MPOIMUCH
J1a00PaTOPHBIX 3aHITHA.

CamocrosTenbpHas pab0oTa CTYICHTOB BKJIIOYACT BBIMOJHCHUE JOMAIIHUX 3aJaHUN K KaKIOMY
MIPAKTUYECKOMY U J1Ta0OPATOPHOMY 3aHATHIO. 3aJjaHusl COAEPKAT KaK IMUChbMCHHBIC BOIIPOCHI W 3a/1ayH,
TaK U YCTHYIO IOJATOTOBKY IO TEOPETHUYECKUM BorpocaM. [IJis MOArOTOBKH K 3aHSATHSIM CTYICHTHI
MOJIB3YIOTCS YYeOHHKAMH M YYeOHBIMH TOCOOMSMH, YKA3aHHBIMH B CIHUCKE PEKOMCHJIOBAHHOM
JUTEPATyphl, a TAK)KE HHTCPHET-UCTOYHUKAMU. Bce MeToindYeckre MaTepralibl PEICTaBICHbI B CHCTEME
nuctaHimoHHoro ooydenust COI'Y.

CamocrosTenbpHas padoTa CTYACHTOB MPOBOJUTCS B BUJC MHCbMEHHBIX JIOMAIHUX 3aJaHUH 110
MOJIFOTOBKE K JIA0OPATOPHBIM M MPAKTHYCCKUM 3aHATHSAM. BOIPOCHI, BEIHOCHMBIEC Ha CaMOCTOSTEIIEHOS
U3yUYCHHE, a TAKKe ydeOHas JuTeparypa i METOJUYCCKUN MaTepual Mo OpraHu3aluid CaMOCTOSTEIbHON
paboThI CTYACHTOB OTPaXKECHBI B YUeOHO-METOIUYCCKON KapTe AUCIHMILINHBI «Du3nueckas XUMUS» U HA
caiite aucTaHiMoHHOro oOyuenuss COI'Y  http://Ims.nosu.ru//. Marepuansl 1O OpraHu3anuu
CaMOCTOSITEJIbHOM pabOThl CTYACHTOB OTPKEHBI Takke B YUYCOHO-METOIUYECKOM KOMILICKCE
JTUCLIUIUINHEI.

[To xaxkmoit M3 TEeM JUIsi CAaMOCTOSITEIILHOTO M3Y4YCHHs, NMPHUBEICHHBIX B pabodell mporpamme,
CTy/JICHTaM CJIe[yeT CHavajga MpPOYUTATh PCEKOMEHIOBAHHYIO JIMTEpPaTypy M MPH HEOOXOIUMOCTH
COCTaBHUTb KPATKUI KOHCIICKT OCHOBHBIX TOJIOXKECHUH, TEPMHUHOB, CBEJICHUH, TPEOYIOIINX 3aIIOMUHAHUS 1
SIBJISIFOLIIMXCS. OCHOBOITOJIATAIOIIMMHM B 3TOM TEME.

[lpy mOAroTOBKE 3aJaHWii IO CaMOCTOSITEIBHONH  paboTe  CTylIeHTaM  HEOO0XOAUMO
OPHEHTHUPOBATHCS HA KOHCIICKTHI JIEKIIUH, PEKOMEHIYEMYIO JINTEPATYPY.

JlJist paciiMpeHus 3HaHW 10 JUCIUILUIMHE PEKOMEHIYETCS UCTI0Nb30BaTh MIHTEpHET-pecypChl:

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

- TAKXKE CIIENUAIbHBIE IOUCKOBBIE CUCTEMBI: WWW.Chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHbIe CPEACTBA IS TEKYIIEro KOHTPOJISA YCIeBaAeMOCTH, Py0e:KHO aTTecTallu 1
NMPOMEKYTOYHOM ATTECTANMH 10 HTOraM OCBOCHHS TUCHUIINHBI.

TeKYH_II/Iﬁ KOHTPOJIb 3HaHUH MpOBOAUTCS NMYTEM OLCHKU BBINTOJIHCHUSA IMHMCbMCHHBIX 3aﬂaHHﬁ K
MPAKTUYCCKUM U J'Ia60paTOpHI)IM 3aHATUAM, a TaK)KC YCTHBIX OTBCTOB HA MPAKTUYCCKUX 3aHATHAX.

OI.ICHO‘IHBIG cpeacTBa Ayl TCKYIIETO KOHTPOJIA YyCIIEBACMOCTH, HpOMG)KyTO‘IHOﬁ arTeCTaluu I10
uroraM OCBOCHHA JHUCLMITIIUHBI.

Buabl KoHTpOJIS
Pabouas mporpamMma mnpeanosnaraeT TEKYLUIUi, TPOMEXKYTOUYHBIH U MTOTOBBIM BUABI KOHTPOJS: OINpPOC,
IIPOBEPOYHBIE MMCbMEHHBIE PA0OTHI IO TEMaM; 3K3aMeEH.
ITpoBepouHble MHCbMEHHBIE pPAabOTHI MPOBOAATCA BO BpeMs MPAKTUYECKMX 3aHATHUH, IO BONIpOCaM U3
NepevHs BOMPOCOB JUIsl TOATOTOBKH K 9K3aMEHY (CM. HUXKeE).

Metoauka ¢popMupOBaHHs pe3yabTHPYIOLIEH OLEHKH
MuHUMalTbHOE KOJIMYECTBO OaioB, KOTOPOE CTYJIEHT MOXXET HaOpaTh B XOJ¢ M3YYCHHS Kypca s
MOJTYYEHUS TIOJIOKUTEIIBHOM OLEHKH, — 56; MakcumanbHoe — 100. bamisl ckiaabIBatoTCs U3 CIEAYIOIIUX
MOKa3aTeseil: 3a peryspHble BBICTYIJICHHS Ha CEMHUHAPCKUX 3aHIATUAX — J0 25 0alioB 3a Ka)IbIid
pyOex; 3a TecTupoBaHHe — 10 25 0aIOB Ha KaXI0H pyOeKHON KOHTPOJIbHOM; 10 60 6aioB Ha YCTHOM
OTBETE.
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Tekymnii KOHTPOJIb 3HAHWW MPOBOJMUTCS IYTEM OLIEHKH BBIIIOJIHEHUS MUCbMEHHBIX 3aJaHUU K
MPAKTUIECKUM U Ja00paTOPHBIM 3aHATHSIM, & TAKKE YCTHBIX OTBETOB HA MPAKTUYCCKUX 3aHATHUSX.

OLieHOYHBIE CPEICTBA JJIsi TEKYILEr0 KOHTPOJSL YCIEBAEMOCTH, MPOMEXKYTOYHOU aTTECTALMH IO
UTOTraM OCBOCHUS JTUCITUIIIINHEI.

OlieHUBaHUE CTYACHTA B XOJAE TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH OCYILECTBISETCS MCXOIs W3
BBITIOJIHCHHS BCEX BUIOB CAMOCTOSITEIILHON pabOTHI.

IIkana cooTBeTCcTBUS NATHOAIBHOM CHCTEMbI OLIEHUBAHNS € KOJMYECTBOM HAOPAHHBIX
0aJ1JI0B 10 UTOraM TEKYIEero KOHTPOJISA yCIeBaeMOCTH

Bun pabotsr KomnuectBo 0amioB, COOTHECEHHBIX C OOmIEH
OIICHKOM TI0 BCEM BHJIaM BBITIOJIHEHHBIX PaOoT:

0-4 — «HEeYIOBIETBOPUTEIHHOY;

5-12 — «yJOBIETBOPUTEIBHOY;

13-20 — «xoporo»;

21-25 — «oTnu4aHOY.

PabGora Ha 1abOpaTOPHBIX 3aHATHUSIX 0-10
(ycTHBIC — OTBETBI, YydYacTHE B  OIIPOCE,
Jiajore).

BrinosiHeHHE KOHTPOJIBHBIX 3aJlaHUM, 0-15

cnavya opopMIIEHHBIX 1a00PaTOPHBIX PaOOT

Hroro tekymuii KOHTPOJIb 0-25

Pabovas mporpamma npemycMaTpuBaeT MpPOBEIECHUE JIEKIMOHHBIX M JIAOOPAaTOPHBIX 3aHATUH, a

TaKXe CIEAYIOINE BUABI pPadOT: CAMOCTOSTENFHYIO pabOTy CTYJACHTOB IO MOATOTOBKE YCTHBIX JIOKIJIAZIOB
U 00CYXJICHUH [0 TeMaM AMCLUIUINHBI - pa00Ty B aKTUBHOM U MHTEPAKTUBHOM popmax.

Pabouas nporpamma npezrnonaraet TeKyIIMA U IPOMEXYTOUHBIN KOHTPOJIb 3HAHHH.

@®opmbl padoThI: JIEKIMH, YCTHBIE ONpPOCHI, KOHTPOJbHbIE PabOThI, CAMOCTOSITENbHbIE PaOOTHI
(uTeHue uTEepaTyphl, paboTa B OUOINOTEKE, AUCKYCCUH).

Buabl koHTposs: Tekyumui (Ha J1a0OpaTOPHBIX 3aHATUAX), MPOMEXKYTOUHBIN (MOAYJIbHOE
TECTUPOBAHUE), UTOTOBBIN (3a4eT B 6 CEMECTpE).

Tekyumuii KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBISAEMbIM MOHUTOPUHI YPOBHSI YCBOCHHUS 3HAHUN
U (OpMHUPOBAHUS YMEHUH M HAaBBIKOB B TEUEHHME CeMecTpa WM y4eOHOro roga. TeKyluil KOHTpOIb
3HAHWH, YMEHUM M HaBBIKOB CTYJEHTOB OCYILECTBISETCS B XOA€ Y4EOHBIX (ayIUTOPHBIX) 3aHSATHM,
IIPOBOJIUMBIX 10 PACITUCAHUIO.

dopMaMy TEKYIIEro KOHTPOJIA BBICTYNAIOT Kopomkue (00 15 mum.) 3a0anus, BBITIOTHSEMbIE
CTYy/ICHTaMH{ B HayaJie JIEKIIUHU C LENbI0 MPOBEPKH HAJMYUS 3HAHHUHA, HEOOXOIUMBIX JUTSI YCBOCHHUS HOBOTO

MaTepualia Wi B KOHIIE JEKIHUH JIJISl BBISICHEHUS CTEIICHH YCBOEHUS M3JIOKEHHOTO MaTepHaa.

Tekylmuii KOHTPOJIb 3HAHWN TPOBOJMTCS IMYyTEM OLEHKH BBINOJHEHHS MUCbMEHHBIX 3aJaHU K
MPAKTUYECKUM 3aHATHSM, a TAK)KE YCTHBIX OTBETOB Ha MIPAKTUYECKUX 3aHATHUSIX.

PyOexHbIil KOHTPOIb OCYIIECTBIsIETCS MO Ooliee WM MEHEe CaMOCTOSATENBHBIM pas3feliaM —
y4eOHBIM MOJYISM Kypca W TPOBOJUTCS TO OKOHUAHWUU HM3YyUYEHHUs Marepuaia MOIyJls B 3apaHee
YCTaHOBJICHHOE BpEMSI.

Py0GexxHbIi KOHTPOJIb TIPOBOJUTCS C 1IEJIBIO OMPECICHUs KaueCTBa YCBOCHUS MaTepHalia yaeOHOTro
MOYJIS B IeJIOM. B TedeHne cemecTpa MpOBOAUTCS JIBA TAKMX KOHTPOJIBHBIX MEPOIPHUATHS 0 TPaUKYy.

[IpoBepka kauecTBa yCBOCHMS 3HAHUW OCYLIECTBIIIETCS HE TOJIBKO B YCTHOM, HO U B IMCbMEHHOMU
dopme. [IpoBenenue pasHbIx Mo GopMe U MO 00bEMY YCTHBIX M MHCHbMEHHBIX Pa0OT MUCIUILUIMHUPYET
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CTYJCHTa, AT MPEnoJaBaTeI0 OCHOBAHUS NIJsi OObEKTHBHOW OIEHKU 3HAHUI KaXKIOro CTYACHTA MpU
BBIBEJICHUM CYMMAapHOTO 0ajuia, MO3BOJISIET CTYIEHTY IMPEACTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU TIO
MpPEeIMETY, YBUIECTh CBOM CHIIBHBIC U CITA0BIE CTOPOHBI, YTOOBI Y4€CTh UX MPH MOJATOTOBKE K 3a4ETy.

Buael Tekyniero KOHTpoJis:

a) YCTHBIN ()pOHTANIBHBIN WU UHAWBUYaJIbHBINA OMPOC;

0) MUChbMEHHAsI CAaMOCTOSATENIbHAs paboTa;

B) YCTHOE M3JIOKEHUE COJIEPKaHUsl IPOYUTAHHOTO B paMKaxX CaMOCTOSITENIbHOM paboThI;
I') YCTHOE BBICTYILIEHUE T10 TEME O0CYXKACHHUS.

IIpoMeXyTOUHEIN KOHTPOJIb

JucuuminHa pa3ouTa Ha MOIYJIH, KOTOPBIC TIPEICTABIISIIOT COOOH JIOTUYECKU 3aBEPIICHHBIC YaCcTH
paboueil mporpammbl Kypca U SBISIOTCA T€M KOMIUIEKCOM 3HAHUW M YMEHUH, KOTOphIE MOAJIeKar
KOHTPOJIIO.

KoHuTponb ocBoeHus: Moaynei BKIIOYaeT B ce0sl BBHIOJHEHUE MUCHhMEHHBIX KOHTPOJIBHBIX padoT,
MPelyCMOTPEHHBIX paboyeil MporpaMMoil TUCIUTUIHHEIL.

B koHIIe ceMecTpa MPOBOIUTCS KOHTPOJIBLHOE MEPOIMPHUSATUE, BKIIOYAIOIIEe KOHTPOIb MOCIESIHETO
MOJYJISL JUISI BCEX CTYACHTOB M KOHTPOJIb, KOTOPBIA MPOXOIAT O0S3aTEIIBHO TE CTYIEHTBI, KOTOPBIC
UMEIOT 33JJ0JKCHHOCTD TI0 TIPOILIBIM MOIYJISIM, & TaK)Ke T€, KTO JKEJIaeT YIIYYITUTh CBOW PCUTHHT.

[TpoMexyTOUHBII KOHTPOIb OCYILIECTBISAETCS 10 OATbHO-PEUTUHIOBON CHCTEME.

Metoauka ¢popMupoBaHus pe3yibTHPYIOLIEH OLEHKHU
HrtoroBass oneHka CKIAAbIBA€TCS KaK CPEAHEB3BEIICHHAs IO pe3yJbTaTaM BCEX OLIEHMBAEMbBIX
paboT HA MPOTSHKEHUH CEMECTpa, KyJa BXOIAT MOCEIICHNE JICKIIMA U JIA0OPATOPHBIX 3aHSITHUN, OTBETHI U
JIOTIOJTHCHUST Ha JIA0OPATOPHBIX 3aHATHSAX, KOHTPOJIbHBIE Pa0OThI (KOHTPOJIBHBIE CPE3bl IO HUTOTraM
MOJIYJIs).

IIpoMe:KyTOYHBII KOHTPOJb - HMTOrOBasi OLEHKA 3HAHUM CTYAEHTA, OCYLIECTBISETCSA IO
HAKOMUTENIbHON CHCTeMe CYMMHpPOBAaHUEM OaJlioB, MOJIYYEHHBIX B IMPOIECCE TEKYIIET0 W pyOeHOTro
KOHTPOJISL.

®opma IPOMEKYTOUYHOTO KOHTPOJISI — IK3AMEH.

[IpoBenenune TEKynero U MpoOMEKYTOUYHOrO KOHTPOJISA MO TUCIUIIIMHE OCYIIECTBIISIETCA B COOTBETCTBUU
¢ Monoxennem COT'Y !

BannbHasi CTPYKTYpa OLleHKH

Dopma KOHMpPoOA Maxe. xox-
BO OaiioB
Teky1as olleHKa CTy/IEHTa B TeueHue 1-8 Heen COCTOUT U3: 25
* BrimoHeHUs 3a/1aHUi HA TIPAKTHYECKUX 3aHSATHIX 10
¢ BrimoaHeHNs JOMAaIIHUX 3aJaHui 5
* CaMOCTOSITENbHBIX PAOOT 10
1-s1 pyOerxHas mucbMeHHas KOHTPOJIbHAs padoTa 25
Texymas oneHka cTyzeHTa B redenue 10-15 Henenn cocTouT us: 25
* BeinonHeHus 3a1aHuil Ha MPAKTHYECKUX 3aHATHIX 10
¢ BrimoaHeHNs JOMAaNIHUX 3aJaHui 5
* CaMOCTOSITENbHBIX PAOOT 10
2-51 pyOexkHasi MICbMEHHAast KOHTPOJIbHas paboTa 25
Hroro 100

! TMonoxeHne o TeKylIeM KOHTPOJE YCIEBAEMOCTH M HPOMEXKYTOYHOU aTTECTalMH OOYYaIOIIMXCA MO 06pa30BaTENLHBEIM
IporpaMMaM BEICIIET0 00pa3oBaHHs — MporpamMmaM OakaixaBpuara, Maructparypsl U cnenuanmurera B COI'Y.(B mocnemaneit
penaxiun ot 08.07.20 r. TIp.Ne 173)
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MeTtoauka GOpMUPOBAHMS Pe3yJIbTHPYIOLIEH OLEHKH 2

B xoz1e Teky1iero KoHTposst cTyaeHTs MoryT Ha0pats 0-100 Gasos:

1 —s1 pyOexkHasi aTTeCTAlMA -MAKCHMAJIbHO 50 0a/1710B; U3 HUX:

Or 0 no 25 OamwioB (pyOekHas arrecTaiysi) — TecTUpoBaHue B LeHTpe TectupoBanus COI'Y wmm
YKa3bIBa€TCS HCIONIb3yeMas MpU U3YUYEeHUM JaHHOM JUCHMIUIMHBI (opma (muchMeHHas padora,
KOJJIOKBHYM, 3CC€ U T.11.);

Or 0 no 25 OGamwioB(TEKyias OIIEHKAa) — aKTUBHAas paboTa 3a JaHHBIA TMEPUOJ HAa CEMHUHAPCKHUX
(IpaKTHUYECKUX ) 3aHATHSIX

2-51 pyOeKHAsI ATTECTAIMSA — MAKCHMAJILHO 50 0a/JI0B; U3 HUX:

Ot 0 10 25 GamioB(pyOekHas aTTecTalus) — TeCTUpOBaHueE B 1ieHTpe TectupoBanus COI'Y;

Ot 0 10 25 6awioB (TEKyIas OlleHKa)— aKTUBHAs padoTa 3a JaHHBINA MTEPHOJ] HA CEMUHAPCKUX
(MpaKTUYECKUX ) 3aHATUAX

[IpoMekyTOYHBII KOHTPOJIb:

Jlnst 3x3aMena:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT noxydaer 0-50 6aios.

CTyneHThI, MOJIYYMBIIUE B XOJE TEKYIIETO W PyOSKHOro KOHTpoist 56-100 GayioB aBTOMaTHYECKH
MOTY4aroT « IK3aMEH».

PesynbTupyromas oreHka ckiaapiBaetcs no coorserctByomieii BPC popmye.

IIkana UTOroBOIl aKa/IeMUYeCKOi yCIIeBaeMOCTH CTYA€HTOB MO JUCHHUILIMHE

Cucrema oneok COI'Y
Cymma GaoB Haspagme YucioBoM SKBUBAJIEHT
86 - 100 OTJINYHO 5
71-85 XOPOIIIO 4
56-70 YIIOBJIETBOPUTEIILHO 3

IIpuMepsl BONPOCOB K NPAKTHYECKUM 3AHATHAM
Pasznen «Xumuueckasi TepMOIMHAMMKA»

1. OcHOBHbBIEC TIOHATHS XUMHUYECKON TEPMOAWHAMUKH. TEpMUHBI W TOHATHUSA: CHCTeMa (OTKpBITas, 3aKphITas,
M30JIMPOBAHHAS, TOMOT'€HHAsI, TE€TEPOT€HHAs ), COCTOSHHE U CBOWCTBA CUCTEMBI.

2. TlepBblii 3aKOH TEpPMOJMHAMHUKH, (HOPMYJIHUPOBKA, MaTEMATHUYECKOES BbIpAKCHUE. BHYTpeHHSS >HEprus,
sHTaNbNUs. Beipaxkenue |-ro 3akoHa AJIsi HF30TEPMHUECKOTO, U30XOPHOTO M W300apHOT0 TIPOIIECCOB.

3. TermmoemkocTs. McTHHHASI, MOJISIpHASI TETUIOEMKOCTh. M30X0pHas, n300apHas TeII0eMKOCTb.

4. Ternoseie 3¢pdexTsl. 3akoH ['ecca. 3aBucUMOCTh TETIOBOTO 3 (eKTa XUMHUYECKOH peakluu OT TeMIIEPaTyphl
(ypaBuenue Kupxroda).

5. Brruncnenne TemioBsIX 3G PeKkToB XuMuIecknx peakiuid. Kanopumerpus. TermnoTsr pacTBOpeHNs 1 HEWTpATU3ALINH.

6. BHyTpeHHss sHeprust. DHTanenus. TemnoBoi a¢dexT xumrmdeckon peakiun. 3akoH ['ecca.

7. Bropoii 3akoH TepmomuHaMuku. Popmynuposka |l-ro 3akoHa TepMomMHAMUKW. ODHTpomus. 3aBHCHUMOCTD
SHTPOMHH OT TeMIlepaTypbl. i3MeHeHre SHTPOITUK B HEKOTOPBIX MPOIIeccax.

8. Ompenenenue MOJSPHOH MAacChl PAaCTBOPEHHOTO BEILIECTBA KPHUOCKOMMYECKUM, J0YJUITMOCKOMHYECKUM HIIH
OCMOTHYECKUM METOJIOM.

9. UneanbHble pacTBOPBL. 3aKOHBI MACATBHBIX pacTBOpoB. OcMOC U oOcMOTHYECKOE aBieHue. 3akoH Bant-I'odda,
Payns. [ToHmkenue TemMrepaTypbl 3aMep3aHus pacTBopa (KPUOCKOTIHS).

10. Cunbable 25meKTposuThl. OCOOEHHOCTH CBOWCTB CHIIBHBIX AIIEKTPOIUTOB. Koaddunuent akruHocTH. [ToHsTHE
coJbBaTalMK (THAPATALN) HOHOB.

Paznen «J1eKTPOXUMHUSD)

2 B cootsercTBuu ¢ ITonoxenneM o BPC oleHnBaHus 00y4aioIMXCs O4HO (GOPMEI 110 06pa30BaTENLHEIM IPOrPaAMMaM
BBICIIETO 00pa3oBaHus — MporpaMMam Oakanaspuata u crienuanurera B ®I'6OY BO COTI'Y (ot 05.03.2018 r., ip.Ne 47)
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1. KoHgyKTOMETpHUYECKOE THUTpPOBaHWE. THTPOBAaHWE CHIJIBHONW KHCJIOTHI CHJIBHBIM OCHOBAaHHWEM. THTpPOBaHHE
cJ1a00¥ KHCIIOTHI CHJIBHBIM OCHOBaHUEM.

2. DnekTpuyecKas NpOBOAUMOCTL pacTBOpoB. CKOPOCTh IBMKEHUS] HOHOB. Y IeIbHAS, SKBUBAICHTHAS
MPOBOJUMOCTD DJIEKTPOJIUTOB U MX 3aBUCHUMOCTB OT Pa3InUHBIX (PAKTOPOB.

3. Tepmoxumus. TermoTer 00pa3oBaHus U cropaHus BemnecTB. CTaHAapTHBIC TEIUIOBBIE d()()EKTHI.

4, TepMmomuHaMHUYECKHE TMOTEHIMANBL. OHeprusds I[mb06ca wu sHeprus I['empmromsiia. YpaBHenue [ubOca-
I'enbmromnsua.

5. ypaBHeHI/Ie M306ap},1 1 U30XOPbI XHUMHUYECKOM peaKkuunu. Bnusaue TEMIICPATYpbl HA XUMHWYCCKOC PaBHOBECUC. CMCHICHI/IG
paBHoBecus (npuHiun Jle-IlaTense).

6. Bropoe Hauano tepmonuHamuku. DHTponus. [loctynat [Inanka. Beraucienns n3MeHEHUI SHTPOIINHN B Pa3IMIHBIX
mporeccax.

7. CaMOIIpOU3BOIIFHBIE H HECAMOTIPOU3BOIBHEIE TIpoIiecchl. KpuTepnu caMonpon3BOIEHOCTH MPOIECCOB. Y CIIOBHSA
TEPMOJANHAMHUICCKOTO PABHOBECHI.

8. YpaBHeHHE M30TEPMBI XUMUYIECKOH peakinu. XUMUIeCKOe paBHOBECHE B TETEPOTEHHBIX CHCTEMAaX.

9. VpaBHeHne m300aphl ¥ H30XOPHl XUMHYIECKON peakiiy. Biusane TeMnepaTypsl Ha XUMA9eckoe paBHOBecre. CMelieHne
paBHoBecus (npuHiun Jle-IlaTense).

10. DkBuBaseHTHAS DIIEKTPUUECKAsi IPOBOAUMOCTD U 3aBUCHMOCTB €€ OT pa3HbIX (DaKTOPOB.

11. T'oMoreHHBIC U reTeporeHHbIe cucteMsl. [IpaBuio ¢a3 ['uboca.

12. TepMopnHaMuKa TadbBAaHMYECKOTO 3yeMeHTa. OmpeneneHre IMONHON, CBOOOMHON W CBSI3aHHOW JHEPTHUU
rajabBaHUYECKOrO 3JIEMEHTA.

13. OOpatumbie U HeoOpaTtuMble 3MeKTpoabl. Knaccudukamuss oOpaTUMBIX 37€KTPOAOB (JEKTPOABI HEPBOTO
pona).

14. OmpepneneHne >IEKTPUUECKOW MPOBOAMMOCTH pacTBOpoB. KoHnykromerpudeckast sdeiika. OrmpeneneHne
CTETIEHH U KOHCTAHTBI IUCCOIMALIUK C1a00T0 3JICKTPOJIMTA 10 SIEKTPHUYECKON MPOBOJUMOCTH PAaCTBOPA.

15. PaBHOBecHBIE 3JEKTPOAHBIC MPOLECCHl U AIEKTPOIBMKYIIUE CHIIBI. DIEKTPOJ, 3JIEKTPOAHBIA MOTEHIHAT U
3.1.C. ANEKTPOXUMHUYECKOU LIETIH.

16. Teopuu BOBHHKHOBEHHS CKavKa ITOTEHIIMAIA HA TPAHUIIE METAJLI — PaCTBOP.

17. ®a3oBbie paBHOBECHS B OJJHOKOMIIOHEHTHBIX CHCTeMax. JluarpaMma COCTOSHHS CEPBI.

18. PaBHOBeCHBIC AJIEKTPOIHBIC MPOIECCH U JICKTPOABMKYINKE CHIIbl. OOpaTUMbIe U HEOOPATUMBIC AJIEKTPO/IBL.
Krnaccudukarms o6paTUMBIX SJIEKTPOIOB (IEKTPOIBI BTOPOTO POJIA).

19. lNasibBaHWYECKHIA AJIEMEHT. XUMUYECKHE U KOHIICHTPAIMOHHBIC raJIbBAHUYECCKHE IeMeHThI. OO0IIHe
BBIPAXEHUS IS 3.J]1.C. TaJbBaHMYECKOTO 3JIEMEHTa.

20. PaBHOBecre MexXIy TBepaOil (a3oif U paciiaBoM B OMHApPHBIX cucTeMax. Tepmudeckuii aHanmm3. [{narpamma
COCTOSIHHSI OMHAPHBIX CHCTEM C IBTeKTHKOM. [IpaBwiio prryara.

21. IoHmwxkeHnue TeMneparypsl 3amep3anus pactBopa. Kprockonus. [1oBbliieHne TemMIiepaTypbl KUTIIEHUs pPacTBOpA.
O6ynuockonusa. Ocmoc. M30ToHNYECKHE pacTBOPEI.

22. da3zoBrIe PaBHOBECHA B OTHOKOMITIOHECHTHBIX CUCTEMAX. }InarpaMMa COCTOsIHUS BOBI.

Pa3znen «Xumuueckass KHHETHKA»

1. OcHoBHBIC TOHATHS M MOCTYJNAThl (OPMaATBLHON KMHETHKH. [IpsiMast u oOpaTHasi KUHETHUECKHE 3aJaqH.
[TapameTpsl KHHETHYECKUX YPaBHEHHH.

2. MonexyaspHOCTh U NOPSIOK peakuyd. MeTopl onpeaeieHus nopsaaKa peakiuuu. Peakunn nepeMeHHOro
nopsiaKa (MPUBECTH MTPUMEPHI).

3. VYpasuenue Appenuyca. CriocoObl ompe/iesieHus ONBITHOW SHEPIUU aKTHBAILUK, U €€ CBA3b C SHEPTUSMU
AKTHBALIUH 3JIEMEHTAPHBIX IPOLIECCOB.

4. KunHerndeckoe ONHCaHWE HEOOpPATHMBIX peaKIMi TEpBOrO TOPsJAKAa B 3aKpBITHIX cUCTeMaX. Bpems
MIOJTyTIPEBPAILIEHHS U CPETHEE BPEMS JKU3HH UCXOIHBIX MOJIEKYJI.

5. OOpatumasi peakuys MepBOro MopsaKa 1 ONpeAeeHne ee KHHETHUeCKHX napameTrpoB. CKOpOCTh peakuu
1 XUMHUYECKOE CPOJICTBO.

6. HeoOpartumble peakiyuu HyJIEBOIO M BTOPOTO MOPSIAKOB, ONpeIeieHne KOHCTAHTBI CKOPOCTH M3 OTIBITHBIX
JaHHBIX. ABTOKaTaJUTHYecKas peakuus. Bpems momynpespamieHusi (Ipyd OJUHAKOBBIX KOHLIEHTPALIUSIX
KOMITOHEHTOB).

7. HeoOpaTtuMmble TOCIeqOBaTEIbHBIE PEAKIMH MEPBOTO MOpSAKa (TOYHOE W MPHONMMKEHHOE peIIeHus
KHHETUYECKOH 3a7a4uM). MeToa KBa3uCTaIlMOHAPHBIX KOHIIEHTPAIIM 1 00J1aCTh €ro IPUMEHEHHS.

8. Meroapl KBa3UCTAIMOHAPHBIX U KBa3UPAaBHOBECHBIX KOHLEHTpAIMH B XUMHYECKON KMHETHKE (Ha Jr000M
npumepe).
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10.
11.

12.

13.

14.
15.

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

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Ypasaenne Muxasnuca-MenteH. OmnpeneneHne ero KWHETHYECKWX MapaMeTPOB W3 OIBITHBIX JaHHBIX.
ComocTaBienne co cxemoit JIsnrmiopa-XuHIIETbBYIa B TETEPOTCHHOM KaTaJIH3e.

Kunetnka epMeHTaTUBHBIX pEaKIUii C KOHKYPEHTHBIM HHIHOUPOBAHUEM.

HepasBerBnennsie nennele peakund. CKOpPOCTh TEMHOBOW M (DOTOXMMHUUYECKOW peakiuu 00pa3oBaHUs
HBr. YpaBuenue boaenmreitna-JIunaa.

BriBom KMHETHUYECKOTO ypaBHEHHs JUIA Pa3BETBICHHBIX IEMHBIX PEAKIHA M ero aHanm3 (Ha mpuMepe
TOpeHus BOAOpoaa). MeToJ «momycTaoHapHbIX» KOHIeHTpauii CeMeHoBa.

Pa3BeTBieHHBIC LETHBIE PEAKIMU: IOIYOCTPOB BOCIUIAMEHEHHUS W MNPUYMHBI IOSIBICHHS HECKOJIBKHX
npeaesoB BociulaMeHeHus. llosokeHne mepBoro mpezenna BOCIUIAMEHEHHs sl CMECH BOAOPOJA C
KHCIIOPOJIOM.

[Tonoxxenne BTOpOro npejena BocniaaMeHeHus A peakuuu Hy + Oo.

CKOpoCTH peakiuii B OTKPBITBIX CHCT€Max. YpaBHEHHE [UIsl CTAI[MOHAPHOW CKOPOCTH pEaKIiH B
peakTopax HAEaJbHOIO CMEIIEHUS M HUICAbHOrO BBITECHEHUA. CKOPOCTH pEeaKkUM{ MEPBOro MOpsAaKa B
peakTope HuAeaNbHOrO cMelleHus (HeoOpatumass W oOpaTumas peakuus). OmnpeneneHre KOHCTaHT
CKOPOCTH IO CTALIMOHAPHBIM KOHLIEHTPALUAM UCXOAHOIO BEIIECTBA U MIPOAYKTA PEAKIUH.

Hcnonp3oBanne ananadaTudeckoro NPUOMMKEHHS JUIS OINMWCAHWS XWMHUYEeCKOW pEeaKIMl YacTHIL:
MMOBEPXHOCTh MOTEHIMAIBHON 3HEPTUH, IyTh pEaKLUH, SHEPTHS aKTUBALINU.

Teopust aKTUBUPOBAHHOIO KOMIUIEKCA M CTATUCTUYECKHUI BBIBOJ OCHOBHOIO ypaBHEHHs. B3auMocBs3b
ONBITHON U HICTUHHOM 3HEPrUil AaKTUBALIUU.

TepMonrHaMU4ecKUi acleKT TEOPUH aKTHUBHPOBAHHOIO KOMIUIEKca. Peakuuu B pacTBopax. YpaBHEHHE
bpencrena-beeppyma.

Teopust akTUBHBIX coynapenuil. YpasHenue Tpayrua—IJIbtouca.

[IpuMeHeHne TeoprH aKTUBHBIX COYAapEHHN K OMMOJIEKYIISIPHBIM PEaKIUsIM.

Hcnonp3oBanne TEOpUM aKTHBUPOBAHHOTO KOMIUIEKCA JJISi OLEHKH CTEPHUYECKOT0 MHOXKUTENS TEOpHH
AKTHBHBIX COYyAApEHUN.

WNHutepnperauusi MOpeA3KCHOHEHLUUAIBHOTO MHOMXUTENS B CTAaTUCTUYECKOM MU TEPMOJMHAMHYECKOM
acreKTax TeOpHH aKTHBHPOBAHHOTO KOMIUIEKCA. DHTPOMHS aKTHBALIWH.

MonoMoreKyIsipHbIe PeaKklUU U UX OMUCaHKE B TEOPUU aKTUBHPOBAHHOTO KOMILIEKCa (B CTATUCTHYECKOM
Y TEPMOJIMHAMHYECKOM aCIeKTax).

Kunernyeckne 0coOEHHOCTH MOHOMOJEKYISpPHBIX peakiuid. [Ipumenenue teopum coynapeHuii. Cxema
JIunpemana. [TonpaBka XuHuenbByaa.

Peaknmu B pactBopax. YpaBHeHne CMOJYXOBCKOTO W €ro NMPUMEHEHHE B KMHETHKE OWMOIEKYISIPHBIX
peaKLuii.

Kunernyeckne xapakTepUCTHUKH dIIeMEHTapHBIX TporeccoB (oroxumun. [lpuaimn Ppanka-Konmona.
dusnveckre ¥ XUMHYECKUE CBOWCTBAa MOJIEKYJ B 3IIEKTPOHHO-BO30YKIACHHOM COCTOSHHUH. DKCUMEPHI U
SKCHILIEKCBI.

3akonbl Qoroxumuu (3akoHbl byre-JlamGepra-bepa, Bant-T'odda, Ditnmreiina). KBaHTOBBIH BBIXOJ.
«Kiterounniit a¢pex». Kuneruueckas cxema Illtepua-Dosbmepa. MHOrO)OTOHHOE MOTJIOIICHHUE.
OCHOBHBIE TIOHATHA W KiIacCH(UKAMKW B Karajau3e: TETEpPOreHHBIW W TOMOTCHHBIM KaTajms,
(epMEeHTaTHBHBIN KaTaJln3, aBTOKATaIN3, aKTUBHOCTh U CEJIEKTHBHOCTH KaTaJIM3aTOPOB, YHCIO 00OPOTOB
(TOF u TON). Katanuz Ha HaHOYACTHUIIAX.

MexaHn3Mbl KHCJIOTHO-OCHOBHBIX KATAMTHYECKAX peakuuid W ux kiaccudukanus. lleomutsr m wnx
cBolicTBa. TBepabIe KUCIOTHI KaK KaTalu3aTOPLL.

Kunernka peaknuii crienquduyeckoro KHUCIOTHOTO KaTainu3a. MeXaHM3Mbl M JIHMUTHPYIOUIHE CTaJvu.
®yHkuusa kucaotHocTr 'ammera. CynepKUCIOTHI.

Kunernka peaxiuii oOIIero KHCIOTHOTO W OOIIETO OCHOBHOTO Karanmm3a. MeXaHW3Mbl PEakiui |
JIMMUTHPYIOIIME CTaUU IpoLecca. Y paBHeHHE bpeHcTena u ero aHanus.

KoppensimonHsle COOTHOIIEHUS MEXJTy KHHETHYECKMMH W TEePMOJWHAMHYECKHMH IlapaMeTpaMu B
katanuze. YpaBHeHus bpéuctuena. YpaBuenue CemenoBa-IlonsHu 115 paJuKanbHbIX peakluid.

Kunetuka JI3HrMroopa-XuHUienbsBya I pPEakUud HA OJHOPOJHOM IOBEPXHOCTH KaTajau3aTopa.
OcoOEHHOCTH KUHETUKH U 3aITUCH KOHCTAHThI PABHOBECHS B aJCOPOIIMOHHOM cjioe (00Iui ciydaii).
Kunernka rereporeHHO-KaTalUTUUECKUX peakuud ¢ audQy3MOHHBIMH OrpaHUYEHHSIMU. BHemrHss
T dysust.

KuneTnka xaTanuTH4ecKuX peakiuii Bo BHyTpeHHEH nuddy3noHHON obnactu. PemeHne KUHETHYECKON
3amaun 3enpAoBuYa-1ume 11 HeoOpaTUMON PeakIny ePBOTO TOPsIIKA.

Paznen «HepaBHoOBeCHBIE 2JIEKTPOXUMUYeCKHE (JIEKTPOAHBIE) MPOIECChD)
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1. ONEeKTPONUTHIECKass TUCCOLHUAIS: OKCIEPUMEHTAIbHBIE TIPOSIBICHUS W KOJIWYECTBEHHBIE
COOTHOIIEHUS. [IpuYrHBI YCTOHYMBOCTH HOHOB B pacTBOpax JIEKTPoJuToB. Mojens bopHa.

2. Teopusi cUIbHBIX IEKTPOIUTOB JleOas-XroKKems: MPHOIMKESHUS MOJCIH WOHHON aTtMocdepsl,
3aBUCHMOCTbH Painyca MOHHON aTMOC(EphI OT MIPUPOJILI PACTBOPUTEIS U JJICKTPOJIHTA.
3. IlepBoe m BTOpOe mpuOMIKEeHHS Teopun JleGas-XIOKKens IIsI pacdeTa CpPeaHEro HOHHOTO

KO3 UIMeHTa aKTUBHOCTH: TMIpeleibl NPUMEHHMOCTH U TpUpoJa HAONIOJaeMbIX OTKIIOHEHHH OT
SKCIIEpPUMEHTA.

4. YaenpHass W OKBUBAJIEHTHAS DJIEKTPOMPOBOMHOCTH DJIEKTPONUTOB. [IOABMXHOCTH OTHETBHBIX
HMOHOB. OMmuprudeckuii 3akoH Konbpayia u ero obocHoBaane OH3arepom.

5. Umncna nepeHoca, MOHHBIE 3JEKTPOIPOBOJHOCTH, MOABUKHOCTH M KOIPPHUIUEHTH TUPPY3nH, ux
3aBHCHUMOCTH OT KOHILIEHTPAIIUU pPacTBOpa.

6. 3aBUCHMOCTh AKBHUBAJICHTHOHM 3JIEKTPOIIPOBOJAHOCTH OT TEMIEPATypHI, MPUPOABI PACTBOPUTENS U
KOHIIEHTpalK pacTBopa. Y paBHeHue OH3arepa.

7. [Iponeccer nuddy3nu U MUrpauuu B pactBopax snekrponnToB. @opmyna HepHeTa-DitHmTelina.
Juddy3noHHBI TOTEHITHAN Ha TPAHUIIE IBYX PACTBOPOB.

8. PasHocTH noOTeHUMANOB B AJIEKTpOXUMHYECKUX cucremax. lloreHuuansl Bonbra u ['anbBanm.
[ToBepXHOCTHBIN TOTEHLIHAI.

9. DNEeKTPOXUMUYECKUH MMOTSHIIMAN. Y CIIOBUS PABHOBECHS Ha TPAHHUIIE DIIEKTPOJa C PACTBOPOM U B
3NEKTPOXUMUYECKOH lenu. YpaBHeHue HepHcTa.

10. CrangapTHble 3JEKTpoAHbIE MoTeHmHa bl Pacuer DJIC ¢ mOMOIIBIO TaOMUI] CTaHIAPTHBIX
noteHuuanos. Jluarpammel [1yp0s.

11. Knaccudukarms 37eKTpoI0B 1 SIEKTPOXUMHUIECKHX TIETICH.

12. VYpaBuenue ['n66ca-I enbMronpla u ero MpUMEHEHUE K AIEKTPOXUMHUECKUM CUCTEMAaM.

13. Onpenenenne meroaoM DJIC sneprun ['n00ca, SHTATBINKM U SHTPOIIUU XUMUYECKON PEaKIIUU.

14. Omnpenenenne merogoM JJIC koaddummentoB axktuBHOCcTH, pH pacTtBopa, mTpom3BeneHHHA
PacTBOPUMOCTH, KOHCTAHT YCTOMYUBOCTH KOMILUIEKCHBIX COSAMHEHUH.

15. OneKTpoKanwIsipHble sBIeHHA. OCHOBHOE YpaBHEHHE OHIIEKTPOKANMWUIAPHOCTH W ypaBHEHUE

Jlunnmmana miIs  HAcalbHO MOJIAPU3YEMOI'0  JJICKTpOaaA. IloTenuuan HYJICBOI0 3apdnaa. 3aBUCHUMOCTD
MOBEPXHOCTHOI'O HATSHKEHHA OT MNOTCHIHaJIa B pacTBOpax MNOBEPXHOCTHO-aKTHBHBIX MW IMOBEPXHOCTHO-
HCAKTUBHBIX JJICKTPOJIUTOB.

16. MogenpHple TpPEACTABICHUST O CTPOCHHM 3apsDKEHHOHM Mek(dasHoW rpaHUmbl  (MojAeH
I'enemronema, I'yu-Hanmena, Lltepra u ['pama).

17. Tpu ocHOBHBIX ypaBHeHHs IU(GGY3MOHHOM KHHETHKH. Bpamaromuiics TUCKOBBIA 3IIEKTPOL:
3aBHCUMOCTH CKOPOCTH AJIEKTPOHOTO MPOIIecca OT YaCTOTHI BPAICHUS B YCIOBUSX CTallMOHAPHOW AU dy3un.

18. [onsiporpadusi:  cymHOCTH MeETONa, YpaBHEHHE HOISIporpaduueckod BOJIHBL Y paBHEHHE
NnpkoBHYa A1 PTYTHOTO KaNaroIEero 3JIEKTPoAa.

19. JlumuTHupyromue craiud B JJIEKTPOXMMHUYECKHMX peakuusx. YpaBHeHue barnepa-®osbmepa u
ypaBHeHHe Tadenst: 3aBUCHMOCTb CKOPOCTH 3JIEKTPOIHOTO MpoIlecca OT MoTeHnuana. Tok oOMeHa.

20. Teopuss 3amemneHHoro  paspszga: IIpudWHBI  BO3HMKHOBEHMS MHHUMYMOB TOKa  Ha

MOJIAPU3AMOHHBIX KPUBBIX BOCCTAHOBJICHHWSA AaHHMOHOB Ha OTpULATCILHO 3ap5{>1<eHH0171 IMOBEPXHOCTH.
HOHHpI/I3aHI/IOHHBIe KPHUBLIC IJI4 pEXKXUMa CMEIIaHHON KUHETHUKH.

21. DJIEKTPOXMMHUYECKHE IMPOLECCHl, MPOTEKAIOIUE MPU KOPPO3HUH METAJIOB: CTallMOHAPHBIN
MOTEHIMAT U TOK CAaMOPAaCTBOPEHHs MeTayuia. MeTOobl 3alIUThl METAIIIOB OT KOPPO3HH.
22. XUMHYECKHEe WCTOYHUKU TOKa. TepMOJMHAMUYECKHE M KHHETHYECKHE AacleKThl MX pPaOOTHI.

[Ipuumnel camopaspsiza.
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HpnMeprle 3aJa4M K 3K3aMEHYy 0 JUCHUIIJINHE «Puznueckass XuMHs»
Tunossle 3a1a4u k pazaeny «Tepmogunamuka»

1. Tlo paHHBIM TaOMUIBI paccyUTaTh M3MEHEHHE TepMoauHaMmuueckux ¢yHkuuit AH, AF, AS B peakuum,
IPOTEKAONIEeH B raJIbBAHMYECKOM DJIEMEHTE.
Peaxrus T°C D.1.c.,B (dE/dT),,B/rpan

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

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

mpu 25°C. DkBHUBaJIeHTHAs 3JieKTpornpoBoaHOCTh pactBopa 0,1 M AgNO; paBna 10,93, a pacteopa 0,01 M
AgNOspasna 12,53 Cm-M2Momb ™, (Cuon = 0t Cpacrsopa; 00 = A/ Ae).
5. PaccunTath KOHCTaHTYy paBHOBecus peakuuu: ZnSOs + Cd = CdSOs + Zn. CraHmapTHBIA MOTEHIHAT
Zn|Zn?* pasen -0,762 B, a Cd|Cd?* = -0,40B. (IgK :%)
6. Paccuurars 3.71.C. SIEMEHTa, COCTABIEHHOTO M3 IOJIy3JIeMEHTOB: ZN|Zn?" (aktuBHOCTH ZN?* paBHa 0,02) u
Cu|Cu?" (aktuBHOCTL CU?* paBHa 0,3), ecin E° (Cu|Cu?") = 0,373 B; E° (Zn|Zn?") paBna -0,673 B.
7. Cocyn auist onpeseieHusl JIeKTponpoBoaHocTH, HaronHeHHb pactBopoM KCl ¢ ¢(KCl) = 0,02 mons/n npu
20°C, mokaspiBaeT compotuBienue 82,4 Om, a HanomHeHHBIH pacTBopoM K2SO4 ¢ C(1/2 K2SO4) = 0,005 moms/n
- 326 OM. BBIuCIATh TOCTOSTHHYIO COCYIa U MOJISIPHYIO JIEKTPOIPOBOTHOCTE pacTBopa K2SO4.
8. Boruuciuth (As) A YKCYCHOM KHCIOTHI, e€Cii As, s HCl, KCl u CH3COOK coOTBETCTBEHHO paBHBI
380-10%, 130:104, 100-10* Cm-m2/monb npu 18°C.
9. Temmotel oOpaszoBanus cneayrommx coeauaeHnit CoHz, CO. m HoO(k) cooTBeTCTBEHHO paBHBI 226,8; -
393,5; -285,8 kJIx/Monb. OnpenenuTb CKOIBKO TeTia BhIISIUTCS pu cropanuu 5 moneit CoHo.
10. Paccumtarh TemnoBoi > ¢eKT peakuuu MpH CTaHJAPTHHIX ycioBusx (298 K, maBneHue mocTosiHHOE U
paBHO 1 aT™), eciiu U3BECTHBI TEIUIOTHI CTOPAHUSI YYACTHUKOB PEAKLIUU:
C2HsOH(x) + CH3COOH(x) = CH3COOC,Hs(x) + H20(x),
AH.° CoHsOH(x) = -1370,68 x/Ix/Monb,
AH.° CH3COOH(x) = -874,58 xJIx/Moib;
AH° CH3COOC;Hs(x) = -2246,39 kJI/MOIb;
AH:°H,0(x) = 0.
11. OnpesienuTe N3MeHeHNe BHYTpEeHHeH sHepruu npu m3obapudeckom (1,013-10° 1/u?) ncnapernn 100 2 Bozs!
npu 150°C, ecnum oObeMOM KHMAKOW Boabl mnpeHeOpeub. Temnora wucmapeHus Boasl npu  150°C
paBHa 2112,66 oorc/e.
12. Onpenenute U3MEeHEHNE BHYTPEHHEH SHEPTUU TIPU H300apuyeckoM ucnapeHud 10 2 STHI0BOro cupTa npu
temmneparype kunenus (78°C), ecnu Temora ucnapeHus cuupTa pasHa 922,77 oowc/e. O6bEMOM KUAKOCTH
MpeHeopeyb.
13. Kakoe KoM4ecTBO TEIIOThI HEOOX0IUMO JIJIsl H30Xopuieckoro HarpeBanus 10 2 azota ot 10 g0 20°C?
14. OpnoaToMHBINH Ta3 B KojudecTBe 5 . (ycnoBusi HOpMaibHble) HarpeBatoT A0 600°C mpH MOCTOSTHHOM
o0beMe. KakoBbl 3HAUCHNSI KOHEYHOT'O AABJICHUS M KOJIMYECTBA 3aTPAYCHHON TEIIOTHI?
15. Kakoe KoiM4ecTBO Teruia BBLAECTUTCS MPU M30TepMUUeckoM cxaTtuu 10 J1 uaeanbHOro rasa, B3STOrO MPH
27°C 1 HOpMaJIbHOM aTMOC(EepHOM JaBlICHHH, €CIIi 00beM ero yMeHbImutes B 10 paz?
16. Haiitn n3mMenenne BHyTpeHHeH 3Heprun npu ucnapernu 100 e Bogp! npu 20°C, gomyckasi, 9To napbl BOJBI
MOJUMHSIOTCS 3aKOHAM HJI€aJIbHBIX T'a30B M YTO 00BEM KHJIKOCTH HE3HAUNUTEIIEH 10 CPABHEHHIO C 00BEMOM
napa. YaenabHas TeIioTa napoodpa3oanus Bojabl paBHa 2451 JIxk.
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Tumnosble 3a1a49u K pasaeay «XuMu4yeckass KHHETHKA

1. Bzaumogeiicteue okcuaa yriepoaa (I1) ¢ xmopom Beipakaercs ypaBuenueM: CO+Cl,«»COCI,. Konnentparus
okcuna yriepona (I1) pasua 0,3 mons/i, a xmopa — 0,2 Monb/n1. Kak W3MEHUTCSI CKOPOCTH MPSIMON peaKIuy, eCIH
YBENWYUTHh KOHIEeHTparuio okcunaa yriepoga (I1) mo 1,2 monb/n, a xoHmeHTpammio xmopa — 1o 0,6 Momb/i.
CunTatk, 4TO peakIys BTOPOTrO HOPSIKa.

2. Cxopocts peaknnu A+2B mpu [A]=0,5 momns/n u [B]=0,6 mons/n paBHa 0,018 Monb/n. Berauciants KOHCTaHTY
CKOPOCTH PEAKIIUH, CUNTASI, YTO PEAKIIUS TPETHETO MOPSIKA.

3. Ompenenuth TOPSIIOK PEAKIUM OMBUICHUS YKCYCHOMETHJIOBOTO 3(Hpa IICIIOYbI0 Ha OCHOBE CIIEAYIOUIUX
JTAHHBIX

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

Hcxonnple KOHIEHTpAaUK IeJI04H U 3¢upa oguHakoBsl v paBHbI 0,01 Momb/m.

4. BbMUCTHTB, BO CKOJBKO Pa3s yBENIMYUTCH CKOPOCTh PEAKIMU TPU MOBBINIEHMH Temreparypsl Ha 150°C,
MIPUHAMAS TeMIIePaTyPHBIH KO(D(HUIIUEHT CKOPOCTH PEAKIIUN PABHBIM 2.

5. Ilpu Kakoii TemmepaType 3aKOHUMTCs HekoTopas peakuus 3a 0,5 mun, eciu 1ipu 70°C ona 3akaHumBaercs 3a 40
muH? TeMmeparypHbIid KOXPGUITMEHT peakuy paBeH 2,3.

6. J111s peakuu OMBUIEHHUS yKCYCHOSTHIIOBOTO 3(Hpa IIpU OOJIBIIOM U30BITKE BOJBI KOHCTaHTa ckopocTH mpu 20°C
pasna 0,00099 mun, a npu 40°C ee Benmuuuna cocrasnser 0,00439 mun. Onpenenurte HEPTUI0 AKTUBALUU H
KOHCTaHTy CKOpocTH peakiuu ripu 30°C.

7. Ckopoctsh o6pasoBarus NO B peakuum 2NOBr y —2NO) +Bry) paBna 1,6:10* mons-mt-¢c?. Yemy pasna
CKOPOCTh PEaKIMK U CKOPOCTh pacxoaoanus NOBr?

8. B mekoropoil peakuum nemnoro mopsaka NA—B koHmentpamus mcxomHoro Bemecta 0,5 Monb- 1l Obiia
JOCTUTHYTa 3a 4 MHH NpH HAYaJlbHON KOHIIEHTpamud 1 Moib ! M 3a 5 MMH NpHM HadaabHOHW KOHIEHTpAUH 2
MOJIb 1L, Y CTaHOBHTE TOPAIOK PEAKIINH.

9. Ilonp3ysch ypaBHEHUEM AppeHuyca, OLEHHUTE, IPU KaKUX TeMIepaTypax U dHEprusx aKTUBALlMHU CIIpaBelIHBO
npaswmino Baat-I'odda.

10. Peaxus nepsoro nopsiaka npu temmneparype 70°C 3aBepmaercs na 40% 3a 60 mun. [lpu kakoit TemmnepaType
peaknys 3apepuntes Ha 80% 3a 120 MuH, eciu SHeprus akTuBauyu pasHa 60 kJ[x-Monb?

11. CkopocTh GaKTEpHAILHOTO T'MAPOJIN3a MBIIIL PHI0 YABaMBAaeTCsA NMPH mepexone oT Temneparypsl -1,1°C k
temneparype +2,2°C. OueHnTe SHEPIUIO aKTUBALMK JTOM PEAKIINH.

12. Jins oOpaTuMoii peakiiuu epBoro MopsKa:

xoHcTanTa paBHoBecust K = 8, a ki = 0,4 ¢1. Berunciure Bpems, npH KOTOPOM KOHLEHTPALMU BelmecTB A u B
CTaHyT paBHBIMH, €CJIM HaualbHas KOHIIEHTpalus BeuiecTsa B pasna 0.
13. B napaienbHbIX peakusix MepBOro mopsijaka
ki B
7

%D

BbIXOJ1 BemiecTBa B paBen 63%, a Bpems npespamienust A Ha 1/3 paBao 7 munytam. Haiinute Ky u Ko.
14. B cucreme npOTEKAIOT JBE MapaJUIebHbIC PEaKIINH:

A

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

Otnomrerne Ki / k; = 5. Hawansable koHieHTpanuu BemecTB B m C ogumHakoBsl. K MoMeHTy BpemeHu t
npopearuposaino 50% Bemecta B. Kakas gacts BemecTBa C mpopearuponaia K 3TOMy MOMEHTY?
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IIpumep 1adopaTopHbIX 3aHATHI (5 cemecTp)
Padora 1. OIIPEAEJIEHUE TEIIJIOTBI PACTBOPEHUS COJIU. ONIPEJAEJIEHUE TEIIJIOTbI
OBPA30OBAHUSA KPUCTAJIJIOTUIPATA

ean padoTel. 1. O3HAKOMUTECS C KATOPUMETPHICCKIM METOOM H3MEPEHHS TEILIOBBIX 3 (HEKTOB.
2. OnpenenuTh TEIIOTY PACTBOPSHHUSI COJIH.
3. OnpenenuTs TEIOTY 00pa30BaHMs KPUCTAILIOTHIPATOB 13 O€3BOJHON COJIH.

[lpu pacTBOpeHMH cONM B BOJC, TaK XK€ KaKk M MpPH JAPYrUX HW3MCHEHUSX COCTOSIHHS BEIICCTBA,
HaOJro1aeTCs MO0 MOTJIONICHUE, THOO0 BBIACICHUE TEIUIOTHL. V3yd4eHneM TeIrioBbiX 3PPEKTOB, MPOUCXOIAIINX C
BEIECTBAMH, 3aHMUMAETCsS Hayka TepMoxuMus. B ocHoBe Tepmoxumum JeKUT OTKPHITHINA B 1840 r. akan. I'. U.
I'eccoM 3aKk0H, COTIacCHO KOTOPOMY Meni080U d@gexm peakyuy 3a8uUcum moabKo Om HAYATbHO20 U KOHEYHO2O0
COCMOANULL peazupyriowux 6eecms U He 3a8UCUm Om Mo20, Kakum nymem OHU nepeutiu om 00HO20 COCMOANUS K
opyeomy. 3akoH l'ecca sBmseTCS BIIONHE CTPOTHM TOJIBKO JUISI TPOIIECCOB, MPOTEKAIOMIMX MPH ITOCTOSHHOM
JIABJICHNH (B 9TOM CiTy4ae TerutoBor 3peKT paBeH AH 3HTANBNNA) WX IPU TOCTOSHHOM 00beMe (TOora TEeIUIOBOM
ad ekt Oynmer paBern Q). 3meck u B cienyroleld padote Mbl OyJeM paccMaTpHBaTh TEILIOBBIE APQEKTHI MPU
IMOCTOSIHHOM o0beMe Q.

[Tpr momMomy 3TOro 3aKOHA MOYKHO PACCYHTATh BEIHUYUHY TEIUIOBOTO 3 ¢eKTa MpeBpaIleHNs BellecTBa
TaM, IZie HEBO3MOXKHO ITPOU3BECTU TOYHOIO IPSMOro u3MepeHus. Hampumep, npu nomolnu npsiMoro U3MepeHus
TPYAHO OMpPENENUTh TOYHO BEIMUUHY TEIUIOTHI 00pa3oBaHMsl KPUCTAIUIOTHAPATOB, TAK KaK PeaKmus 00pa3oBaHUs
KPUCTAIUIOTHIPATOB W3 OE3BOJHOTO TBEPIAOTO BEIIECTBA M BOJBI HIET OBICTPO TOJNBKO BHAYale, MOKa HE
MPOPEarupyoT ¢ BOJOW MOBEPXHOCTHBIC CIIOM KPUCTAUIMKOB OE3BOJHOIO BEIIECTBA, a 3aTEM PEaKIUs CHIIBHO
3aMeIIsieTCs M JIONT0 He 3akaHumBaeTcs. Kpome Toro, mporecc OCIOXHSETCSl PaCTBOPCHUEM BEILECTBA B BOJIE.
OpHako TmTpW TOMOIIM OCHOBHOTO 3aKOHA TEPMOXHMHH MOXKHO OIPENEINTh TEIJIOTy O0Opa30BaHUs
KpUCTAIUIOTHIpPAaTa, €CIH W3MEPHUTh TEIUIOTY pAacTBOPEHUS OEe3BOAHONH CONM W TEIUIOTY pPacTBOPEHUS
Kpucrtajioruapara u u3 HCpBOI\/'I BCJIMYMHBI BBIY€CTh BTOPYIO!:

Q = QGesB - QKpl/lCT- (1)

[Ipu pacTBOpeHHH COH B BOZE MMPOTEKAIOT OJTHOBPEMEHHO JIBa MTPOIIEcca:

1) paspylleHHe KPHCTALUTUYECKON PEIICTKH BEUISCTBA W JHUCCOLMALMS MOJICKYJ Ha HMOHBI, MPH 3TOM

IMPOUCXOAUT MOIJIOMIEHUE TEIUIOTHI B KOJIMYECTBE, paBHOM Ql y

2) TuapaTanys HOHOB; TIPH ATOM BBIJIEJISIETCSI OTPEICIEHHOE KOIUYECTBO TEIIOTHI, paBHOE Q2.
TennoTa pacTBOpeHUs CONM paBHA anreOpandeckoil cyMMe TeIIoBbIX APQPEKTOB 3THX BYX IPOLIECCOB!

Qpacme = QZ + Ql '

ITosToMy BemiecTBa, 0OMafaroNUe TPOYHOH KPUCTALIMYECKON PELIETKON M €i1abo THapaTHUpYoLIecs B
pacTBope, pacTBOPSIOTCS C TOTJIONIEHHEM TeIUIOTHI. BelecTBa ke ¢ HEMPOYHOH KPHCTAIUIMYECKOH peleTKoH,
o0pasyrolue B pPacTBOPE CHIIBHO THAPATHPOBAHHBIC HOHBI, HAIIPUMEDP HMOHBI BOAOPOJA WM THIPOKCH]I-HOHEI,
PacTBOPSIOTCS C BBIIACTICHUEM TEIUIOTHI.

Temnora pacTBOpeHHMs BEIECTBA yBEIMYMBAETCS C YBEIMYEHHEM KOJIMYECTBA PACTBOPUTEI,
npuxopsierocs Ha 1 Moib pacTBopsieMoro BemiecTBa. Ecnu e Ha 1 Monb BemiecTBa npuxonutcs 6onee 100-300
MOJIb pacTBOPUTENS, TO JajbHEHIIee pa3daBlIeHHWE pacTBOpa O4YEHb Ca00 HM3MEHSET BEIMYUHY TEIUIOTHI
pacTBOpEHHS.

Tennomoti  pacmeopeHus NPUHAMO  HA3bIGAMb  KOAUYECHBO  MENJOMmbl, NO2NOWAIOWEUcs Uil
8bIOENAIOWENCS, NPU  PACMBOPEHUU O00HO20 MO 6ewecmea 6 MAaKoM KOoaudecmee pacmeopumens, Ko20d
OoanvHellutee e20 000asaeHUe He CONPOBOICOAEMCIL USMEPUMBIM MENI08bIM 3P pexkmon.

IpunapnexnocTu s padorel. CTEKITHHBIN COCYyT ¢ MEIIANKONH nin cocyA Jproapa Ha 0,5 11; cTakaH Ha
0,5 1m; repmometp bekmana; ammyna A coiM; CTEKIISTHHAS MAIOYKa; aHAJTUTHYeCKHe Bechl; (hapdopoBas CTymKa;
TEXHHUYECKHE Bechl; mecounbie yackl Ha 1 MuH; KNO3; CuSO4-5H20; 6e3soanas CuSOa.

Onucanue mnpudopa. /s onpeneneHus TEIUIOTHI PACTBOPEHHUS COJIM MOXKHO BOCIOJIB30BATHCS
kanmopumetpoM (puc. 1). B cocya JIproapa 1 emxocthio 500 M Ha nipoOke 3 ykperuisiioT Tepmomerp bekmana 4 u
npoOHUpKy 5 (ammyiy, puc. 2) Ui COJM CO CTEKIITHHON Haloukoi 6. PacTBOp mepeMenmBaoT Meaikoi 7.
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Y

Puc. 1. Cxema kanopumeTpa: Puc. 2. Ammyna co CTeKISTHHON MamouKoi ist
1- cocyn Jproapa; 2 — mtatus; 3 — mpoOKa ¢ COJIM U paCTBOPOB KHCIIOTHI HJIH LIETIOYH.
otBepctusmMu; 4 — repmomeTp bekmana; 5 — ammyna; 6 —
CTEKJISIHHAS MAT0YKa; / — MeIIaKa.

Omnpenenenne MOCTOAHHON KajopuMetpa. /s pacuera TeruroBoro addekra mporuecca, MpoTEKarIEero B
KaJOpHMeTpe, HEOOXOIMMO 3HATh NMOCTOSHHYIO KaJOpUMETpa, T.€. KOJMYECTBO TEIUIOTHI B KAJIOPHIX, KOTOPOE
TpeOyeTcst Uil HarpeBaHus KaJlOpHMETpa C TEPMOMETPOM, MEIIAIKOH, MpoOupKoii, Bomoii u conbto Ha 1°C. [l

narpesanns Ha At morpeGyercs:
Q =
v

rje Q — TemnoTa pacTBOpEHHs CoMH; V' — KonmdecTBo comu, Moib; Al — maiinennoe nsmenenne temneparypsl B

xanopumerpe; K — nmocrosmmas kanopumerpa.

[MocTosinHyI0 KajopumeTpa K MOXHO OINPENESTUTh MO M3BECTHOW TEIJIOTE PACTBOPEHHUS KaKOW-HHOYIb
COJIM, HaIpuMep M0 TEIJIOTe PACTBOPEHMS HUTpaTa Kanus. [ 3TOro TIIATeIbHO pacTUPAlOT HUTPAT Kaus (5—7 1)
B (dapdopooii crynke. B3emmuBaroT (¢ TouHOCTEIO 10 0,01 T) mMycTyro aMITyny ¢ majo4ykoil (puc.2), HaCHIMalOT
TyZa OKOJIO 5 T COJIM M CHOBa B3BeIIMBalOT. M3 pa3HOCTH Macc HaxOJAT Maccy CONH. B3BEmMBaIOT CTEKISHHBIHN
cocyn proapa 1 (6e3 npoOku) ¢ TouHOCTHIO A0 0,1 T Ha TEXHUYECKUX BECaX M HAJIMBAIOT B Hero okojio 300 mi
JUCTHIUIMPOBAHHOM BOJIBI, MMeroniel Temmneparypy 18°C. CHoOBa B3BEIINBAIOT COCYA C BOJOW M IO Pa3HOCTH Macc
HaXOJ ST MacCy BOJBI.

3aKkphIBalOT KalopuUMeTp (CTEKISIHHBIA cocyn 1) mpoOkoil W yKpemmsioT B Heil TepmomeTp bekmana,
MEIIAIKY U aMITyJIKy ¢ coibio (puc. 2). 3aTeM OnpeAessiioT TeMIIepaTypy CHadaja BOJIBI, a 3aTeM PacTBOpa COJH
npyu noMouy TepMomerpa bekmana. YuuThIBas, 4TO pacTBOpEHHE HUTpaTa Kajius MPOTEKaeT C IOIJIOLICHHUEM
TEIUIOTHI, TepMoMeTp bekmaHna HacTpauBaloT Tak, YTOOBI MEHUCK PTYTH HaXOJWJICA B BEpXHEH €ro 4acTu.

Jns ydera TeruiooOMeHa KallOpUMETpa C OKPYKAaloIIeH cpelloil U OmnpesieieHUus] HCTUHHOTO W3MEHEHUS
TeMIIepaTypbl BO BPEMs OIBITA BECh KATOPUMETPHUYECKHUNA IPOLIECC JETUTCS Ha TPU MEPHOa:

1) mpeaBapUTENbHBIN MEPUO, TPOTOIDKAIOIIUICS 5 MUH;

2) TJaBHBIH MEPHOJ — MPOIIECC PACTBOPEHHS COJIH;

3) 3aKITIOYUTENBHBIN TIEPUOJ] — 5 MUH.

IlomemmBas Bogy B KaJlOpUMETpe, HAOJIONAIOT 3a TEMIEpPaTypoi, KOTOpas H3MEHSETCS BCIEICTBUE
TeIIooOMeHa ¢ OKpyatomiel cpenoi. Korma mameHeHus] TeMiepaTypbl B KaKJble TOJIMUHYTHI CTaHYT MOYTH
OJIMHAKOBBIMH, T.€. KOTJla YCTAaHOBUTCS PaBHOMEPHBIM XOJ TEMIIEpaTypbl, JEJA0T €€ OTCUETHI C TOYHOCTHIO 0
0,002°C B Teuenue 5 MHH, Yepe3 Kaxkaple MOIMHUHYTHL. llociie 3Toro pa3ouBaiOT MajsovKoi aMIyiy ¢ COJBIO TakK,
9TOOBI BCSI COJIb BBICHIIAJIACH B BOMY, W, pa3MEIINBas pPacTBOp, HAOIIONAOT 3a M3MEHEHHEM TeMIepaTyphl
(TmaBHBIN TIEPUOJT), IPOJIOJDKAs OTMEYATh 3HAUCHHS €€ TaKHM e CrocoOoM, Kak W panbpiie. Ecnu Temmneparypa
MajiaeT O4YeHb OBICTPO W TPYOHO HAOIIOAATH 32 THICSYHBIMM M JJa)K€ COTBIMHU JOJISIMH Tpaayca, TO €€ MOXKHO
OTCUHUTHIBATh (PETUCTPUPOBATH) C MEHBIIEH TOYHOCTHIO (IO HECATHIX nHoyied Tpaayca). Ecnum mo kakoi-mu6o
MIPUYUHE OTCYET BOOOIIE HE OBLI MPOM3BEAEH, TO MPH 3aMFCH CTAaBUTCS YepTa. ITO HY)XHO JEJIaTh MOTOMY, YTO
MPOIYCK OTCYETa TeMIeparyphl 0e3 OTMETKH IMOBEIET K COKPALICHHIO MPOMEXYTKa IJIaBHOTO MEpPHOJa, a 3TO
OTPAa3UTCs HA BEIMYHMHE MONPABKH Ha TEIJIOOOMEH KAIOPUMETPA C OKpYXkKaroueh cpenoil. OKOHYaHUEM TIIaBHOTO
MeproAa M HA4YaJOM 3aKIIOYUTEIHHOTO MPHUHATO CYMTATh YCTAHOBJICHHE BHOBb PABHOMEPHOTO XOAa M3MEHEHHS
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TeMIlepaTyphl. B 3aKITIOYNTEIHLHOM TEPUOJE TEMIIEpaTypa OTMedaeTcsl Tak ke, Kak M B MPEIBapUTEIHHOM, — B
TE€YEHUE 5 MUH.

[ pacdera TOYHOTO HM3MEPEHHUs] TEMIIEPaTypbl PaCTBOPEHHsS COJIM BBIYEPUMBAIOT HA MUJLTMMETPOBOMN
Oymare rpaduk, Tae Ha OocH aOCIHCC OTKJIAabIBAIOT BPEMsl, & HA OCH OpAMHAT — WU3MEHEHHUS TeMIepaTyphl 3a
kaxaele 0,5 muH. Ecnmm coegmHWTh HaleHHBIE TakuM OOpa3OM TOYKH, TO [UIA MPEIBAPUTEIBHOTO W
3aKJIFOYUTENFHOTO TIEPUOJIOB MOIYJal0TCS BE HAKJIOHHBIC MIPsIMbIE, HAKIIOH KOTOPBIX Oy/IeT 3aBUCETh OT Pa3HOCTH
TEMIIEPATyp MEXAY KAUIOPUMETPOM U OKPYKAIOIIEH CPENON.

IIpumepnas amarpamma (Tpadmk), KOTOpas MOXKET IIONYYWThCS, TpUBENeHa Ha puc. 3, rme AB —
mpeaBapuTeabHbli nepuo, BD — riaBubii 1 DC —3aKm0unTeIbHBIMH.
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BPEMA, MUHYMb!
Puc.3. MI3MeHeHue TeMniepaTypsl BO BpeMEHU

BBuay Toro, 4to Bo Bpems mpolecca IPOUCXOAUT 0OMEH TEIIOTON MEXIY KAIOPUMETPOM U OKPYIKAFOILEH
cpenoi, HeoOXOOUMO CleNaTh COOTBETCTBYIOIIYIO TMOIPaBKY, YTOOBI TONYYUTh H3MEHEHHE TEeMIIEpaTyphbl,
BBI3BAHHOE PAacTBOPEHHEM coiu. JliIs 3TOro mNpoAOIDKAIOT — JIMHUIO, COCNMHSIOIIYI0  TEeMIepaTypy
MPEIBApUTEIBHOTO MEPHUOA, BIIPABO, a JHMHUIO 3aKIIOUUTEIBHOTO MEPHOJa — BJIEBO (IIyHKTUPHBIE MpPAMBIC Ha
rpaduke). Ha cepenune riaBHoro mepuona B Touke C TPOBOAAT MPSMYIO, MapajieNbHYIO OCH OpAMHAT, JIO
Tiepeceyenys ¢ MyHKTHpHOM nmuuueil. Pacctosane At mexay Toukamu mepeceuenus 6yaeT paBHO MCIIPABICHHOMY
W3MEHEHUIO TEMIIepaTyphl B pe3yJibTaTe pacCTBOPEHUS COJIH.

Onpenenus 3navenne Al | Beruncnsror mocrosuHyio KanopumeTpa 10 ypaBHEHHIO:

Q eV
K — pacme , (3)
At
Trac Qpacm(; — U3BCCTHAd TCIJIOTAa paCTBOPCHUA COJIU; V — KOnTH4YeCcTBO COJIk, MOJIb, At— HaﬁHeHHoe U3MCHCHUEC TCM-

Heparyphbl B KAJIOPUMETPE B PE3ylIbTaTe PACTBOPEHHUs CONM. J{JIsl HUTpaTa KanMs TeIwloTa pacTBopeHus npu 18°C
paBHa:
Qpacrs = —35,62 kJI/Monb = —8,52 KKan/MoIb

Onucanue padoThI

Onvim. J17s1 onpeAeseHns: TeIUIOThl THAPATALUN COJTM HEOOXOAMMO ONPEICIHTh TEIUIOTY pacTBOpeHus |
MOJIb OE3BOJIHOM COJIM W ee KpHucTajutoruapara. [Ipn HaxoxJAeHUH MOCIeIHUX TEIIOT HEOOXOIUMO ONpPEeIUTh
W3MEHEHHUE TeMIepaTyphl MPH PACTBOPEHUH ONpEAeNIeHHOW MacChl CONHM. Tak Kak NpH BBIYMCICHUH TETIOTHI
pacTtBopeHust (GpopMmyna 2) MPUXOAUTCS TOJIB30BATHCS MOCTOSHHOW KalIOpUMETpa, KOTopasl MpelCTaBiIseT coOoi
KOJIMYECTBO TEIUIOTHI, HEOOXOJMMOM ISl HarpeBaHus kanopumerpa Ha |°C, To Maccy BOIbI BO BCEX OIBbITaX HAJ0
B3STh TaKYIO K€, KaK IPH ONpeelIieHUH MOCTOSHHON Kainopumerpa, T.e. 300 .

Cobwuparot npudop, Kak ykazaHo Ha puc. 4. OTBEMUBAIOT NPUOIU3UTENHHO 8§ T U3MEIBUEHHOTO MEIHOTO
KyIopoca W MOMEIIAIOT €ro B MpoOupKy (amimyiy). Beraucistor, cKombko 0e3BoaHOM coim a () u Boasl b (1)
COJICP)KUTCS BO B3ITOH HaBecke. B mpejBapuTeNbHO B3BelIEHHBIH crakaH HajguBaroT 300 T Boasl M CHOBa
B3BemmMBawT ¢ TouHOCTBI0 110 0,1 r. Tak kak pacTBOpeHHE MEIHOTO KyHopoca MPOTEKAeT C IOTJIOMICHHEM
TEIIOThI, TO TEPMOMETp bekMaHa HacTpauBarOT Tak, YTOOBI MEHHUCK PTYTH HAXOMMJICS B BEPXHEH YacTH IIKaJIbI.
BceraBmsitor mpoOupky (ammyiny) ¢ COJIbI0O B KPHIMNKY cocyma. OnpenensiioT W3MEHEHHS TeMIlepaTypsl B
MpeIBapUTENbHBINA, TJIABHBIM W 3aKIFOYMTENBHBIN Tepuonbl W u3 rpaduka (puc. 6) HAXOOAT WCIPABICHHOE
M3MEHEHUE TeMIIEPaTyphl IIPU PACTBOPSHHUH COJIH.
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9-10 r pacTepToro B MOPOIIOK METHOIO Kylopoca moMmemarT B (appopoByI0 YalllKy U HarpeBarT MpHU

MOMEIINBAaHUM 10 TeX I0p, IIOKa HEe HOJIyduTcst Oenblil mopomok Oe3BonHON coiu. [locienHioro mepechinarT B
npoOUpKyY, KOTOPYIO ceddac jke 3aKpbhIBalOT pe3nHoBO# mpoOkoi. [locie oxnaxneHust OepyT HaBecKy Oe3BOJHOM
COJIH, PaBHYIO a (T), U ONpeAesIIOT U3MEHEHHE TEMIIepPaTyphl, KaK OMHCAaHO BbIIe, MpH pacTBopenuu ee B 300 r
BOJIBL.

[IpyarMas Bo BHHMaHWE, YTO IIPH PACTBOPEHHH Cyib(paTa MeOW TEIUIOTa BBIACNSAETCS, TEPMOMETP

bekmana HAaCTpauBaroOT TakK, YTOOBI MEHHCK PTYTU TEPMOMETPA HAXOJAUJICA B HIPKHEH YacTH IIKaIbI.

Ilo HaiineHHON BeNMYMHE NOCTOSHHON KamopumeTrpa K U pe3yjibTaTaM OIbITa BBIYMCISAIOT TEIUIOTY

pacTBopeHus OE3BOHON COMM U €€ KPUCTAILIOTUApaTa o GopmyIie:

At
Qpacms = K 7 ’ (4)

UToOBl MOXHO OBUIO CPaBHUTH CBOM PE3YNIbTAaThl TEIIOTHI PACTBOPEHHUS CO CHPAaBOYHBIMH JTaHHBIMH,

CJICAYCT BBIYUCIIUTL KOJIMYECTBO BOJbL (MOJ'IL), HpPIXO):[ﬂHIefICﬂ Ha 1 Monb conm.

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

Q = Qﬁe'je - Qkpucm

DopMa 3anucH pe3yIbTaToB

KNO3 CuSOq4 CuS04-5H,0

»
»

»

»

»

Macca mycToit npoOupKu

MPOOUPKH C CONBIO
conu

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

N3mepenns (maTepBai 0,5 MUH)

»
»
»
»
»

Temneparypa BoJbI

pactBopa KNO3

BOJIbI B KaJIOPUMETpPE
pactBopa CuSQO4

BOJIbI B KaJIOPUMETpPE
pactBopa CuSOsx SH,0

Otuer o padore. 1. Chenath ueprexx cxembl kamopumerpa. 2. CoCTaBUTh TpaQuK H3MEHEHUS

TeMIepaTypsl BO BpeMeHH. 3. BBIUMCINTE MOCTOSIHHYIO KajlOpUMETpa W TeMIepaTypy pacTBOpPEHHS cond. 4.
Beruucnuth Temnoty o0pa3oBaHUs KPUCTAJUIOTHAPaTa U3 0€3BOTHON COJIN.

ok

KouTpoabHbie BOnpochl

1. B uem 3akmrovaercss GU3NIECKUI CMBICTT OCHOBHOTO 3aKOHA TEPMOXHMUM?

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

4. Yto Ha3pIBAa€TCA TEIJIOTON pacTBOPEHUS BelecTBa?

5. B yem 3akimtouaeTcs KalopUMETPUIECKUN METO] H3MEHEHUS TETUIOTHI PACTBOPSHUS?

Jlutepatypa
Jlyxos B.B. ®uznueckas xumust : yueOnuk / Jlykos B. B. - PoctoB w/Jl : M3n-Bo OV, 2018. - 238 ¢c. - ISBN
978-5-9275-2976-6 - Tekcr : osnextponneid // OBC "Koncymerant crygenta" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pexxim gocTyma : 1o moAnucke.
[pakTuueckue padoTel 1o ¢pusndeckor xumuu. // Iox pen. K.I1. Muwenko, A.A.Pasoens, A.M.Ilonomapesoil.
— Uzn-Bo: Ilpodeccus, Cankr-IlerepOypr, 2002.
Acees E.IL, Ycnenckas U.A., Bocaues A.I. Tlpaktukym mo ¢usnueckord xumuu: TepmommHammuka. -M.:
M3narensckuii neHTp «Akagemusi», 2010.
Banesun C. A., Epodees b. B., [Togo6aee H. 1. OcHoBBI (hr3nueckoii U KOJUIOWAHON XumMun. — M., 1973,
Kupees B.A. Kpartkuii kypc ¢puznueckoii xumun. — M., 1970, rn.VI1, §69,70.
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6 cemecTp
JlabopaTopHasi padora 1.
CINELUM®UYECKHUN KUCJIOTHO-OCHOBHOM KATAJIN3. ONNPEJAEJEHUE KOHCTAHTbBI
CKOPOCTHU UHBEPCUU CAXAPO3bI

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

OcnoBbl Teopuu. [lpu peakumu ruaponusza TpocTHHKOBOro caxapa (l) obpasytorcs rmokosa (Il) u
dbpyxrosa (I11):

C12H2011 + H20 — CsH1206 + CsH1206
I I Il

Bce Tpu BemiecTBa 001a0al0T aCHMMETPUUECKUM aTOMOM YTJIEPOJa U SIBIISIOTCS ONTUYECKHA aKTHBHBIMU.
BonHblii pacTBOp TPOCTHHUKOBOTO caxapa BpalaeT IUIOCKOCTh HMOJSIPU3aIMU [IPOXOISIIEro CBETa BIIPaBO, PACTBOP
IIPOAYKTOB peakuud — BieBO. [lo Mepe TedeHus peakuud IpaBoe BpalleHHE CMEHSAETCs JEeBbIM. [loaTomy
MPUBEACHHYIO PEaKLUIO HAa3bIBAIOT MHBEPCHEH (0OparieHuem).

s nzyuenus ckopoctu nHBepcuu 00b1aHO OepyT 10—20%-HbIi BOOHBIN pacTBOP TPOCTHUKOBOTO caxapa.
B mocneqnem cimyqae B 100 r pactBopa comepxkutcs 20/342 = 0,06 monp caxapa u 80/18 = 4,44 monb Bogsl. Korma
peakuus MpPOXOJUT CHOJHA, BoAbl BMecTO 4,44 monb octaercs 4,38. KoHueHTpalus BOABI MEHAETCS HAaCTOJIBKO
HE3HAUUTETHHO, YTO MOKHO CUUTATh €€ MOCTOsIHHOW. [109TOMY peakiusi IpoTeKaeT Mo MepBOMY MOPAAKY, XOTS B
HEHl yuacTBYeT 06a POAa MOJIEKYIL.

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

I'maponu3 TPOCTHUKOBOTO caxapa B HEMTPaIbHOM BOJHOM PACTBOPE NMPAKTUYECKU HE HIET: €r0 YCKOPSIOT
npubaBICHUEM B KaueCTBE KaTajlM3aTopa CHIIBHOW (TO €CTh XOPOIIO MOHM3UPOBAHHOW) KHCIOTHL. KoHcTaHTy
CKOPOCTH PeakIi K BBIYHCISIIOT IO YPaBHEHUIO:

r ~C
Ecnmu ucxomHoe KOJNMYECTBO pearupyrolero BelecTBa paBHO A, a K MOMEHTY 7 B PEaKIHI0 BCTYMaeT €ro
KOJINYECTBO, paBHOE X, TO MOCIeIHEE YpaBHEHUE IPUBOAUTCS K BUAY HITH
_ 2,3 Ig a_ )
T a—X
rae Co =a, C=a-—X. Jlna BblpakeHHs OTHOIIEHHS KOHIEHTPAUA B HEM MOJB3YHOTCS CBOHCTBOM

K

K

OINITHYECKOW aKTHBHOCTH PacTBOPOB.

Kak wu3BecTHO, HJIEKTpHYECKHE KOJICOAaHHWs E€CTECTBEHHOI'O CBETa IMPOHMCXOISIT BO BCEX IUIOCKOCTSIX,
MPOXOIAIINX Yepe3 cBeToBOM yd (puc. 1). Konebanus monsipu30BaHHOTO CBETa MPOUCXOMAT TOJBKO B OJTHON M3
TakuX Tockocted. [1ockocTh, MepNeHANKYISIpHAs K IUIOCKOCTH DIIEKTPUYECKUX KOJeOaHUH TONIPHU30BAHHOTO
Jyda (M TarKe MPOXOAIast Yepes JIyd), Ha3bIBaeTCsl INTOCKOCTHIO TOJISIPU3aIInY.

&/
M %
L aghe
finocger”

o

Puc. 1. PacipocTpaneHune 31eKTpOMarHUTHBIX KOJeOaHMit

N s

J 4 5 & 7 8
Puc. 2. Cxema nonsipumerpa:
1 — ucrounuk cBera; 2 — cBeToQmiIbTp; 3, 4 — MONSAPU3ATOPEI; 5 — TPYOKa € pacTBOPOM;
6 — aHanu3aTop; 7 — 1mKaga; 8 — oKyJsp.
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[Ipu mporryckaHuy MOJSIPU30BAHHOTO CBETA CKBO3b PACTBOP ONTHYECKH aKTHBHOTO BEIIECTBA IJIOCKOCTH
MOJISIPU3AIINH TOBOPAYNBAETCS. YTOJ BPAIICHUS IJIOCKOCTH MOJISIPU3AIH (KPAaTKO — YroJl BpaIllleHus) (Y CBsI3aH C

KOHIIEHTpaIMeN ¢ U TOIIMUHON CJI0s | pacTBOpa COOTHOIICHUEM: O = i[a]d .

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

Yron BpaiieHus CMECH ONTHYECKM AKTHUBHBIX BEILECTB IPEACTAaBIIET COOOH anreOpanyecKyro CyMmy
YIJIOB BPAIEHUS OTEJIBHBIX BEIIECTB (CBOWCTBO aJIUTUBHOCTH YIJIa BPAILEHUS CMECH).

VYroa BpalleHHs AAHHOTO PacTBOpa OMNPEAENAIOT € MOMOIIbI0 TojsipuMerpa. CyliecTBEHHBIMHU €ro
qacTsaMu (puc. 2) SBISAIOTCS MoNsipu3aTopsl 3, 4 u aHanu3atop 6. [lonsapusatopoM U aHAIM3aTOPOM CITYKAT MPU3MBI
Huxons (HMKOIM), KOTOpBIE JYYIE BCETO MPOIYCKAOT CBET, MOJAPHU30BAaHHbIM B MJIOCKOCTH, NEPICHANKYIAPHOI
TJIOCKOCTH TJIABHOTO CEYEHUSI MPU3MBI (IUIOCKOCTH INIABHOTO CEYCHUS TIPOBOAT Yepe3 ONTHUECKYIO OCh KpHCTaa
W TaJaoMIMH{ JIyd; ONTHYECKasi 0Ch — JIt00as 0Cbh, MapauieNibHasi KpUCTaUIOrpaduuecKoil), 1 He IPOIyCKaroT CBET,
HOJISIPU30BAHHBIN B IIJIOCKOCTH IVIABHOT'O CEYCHUSI.

Ecnu rnaBHbIe ceueHMs B IpU3Max MHOJSIPU3aTOpa M aHAINW3ATOPa yCTAHOBJIEHBI MapayljiesbHO (HUKOIU
NapajuleNbHbl), TO CBET, NOJISPU30BAHHBIA MOJSPU3ATOPOM, MPONAET uepe3 aHamu3aTop. Eciu riaBHbIE ceyeHMs
NEPIEHIUKYSIPHBl (HUKONKM CKPELIeHbl), TO CBET IOracurcs aHamu3atopoM. Ilpu Opyrux B3aMMHBIX
PacIoNIOKEHHUAX TIJIABHBIX CEUCHHH HMHTEHCHBHOCTh CBETa MEHSETCS OT Hyas 1O0 Makcumyma. OOBIMHO
MOJISIPU3ATOP COCTABISIIOT M3 ABYX Npu3M Hukons. OgHa n3 HUX 3 MOKpBIBAET BCE IOJIE 3peHMs, HaOmogaeMoe
4yepe3 OoKymsp 8, a Bropas 4 — ero HOJNOBHHY. [ JlaBHOE cedeHHe 3TOW MPHU3MBI YCTAHOBJICHO MOJ MallbIM YTJIOM
(<3°) mo OTHOWIEHUIO K TJIABHOMY CEYEHHIO0 OONBIION mpu3Mbl. llpr3ma aHanm3aTopa MOXKET BpallaThCs BOKPYT
onTuueckoi ocu npudopa. [Ipu ee BpamieHNH W3MEHSETCSI OCBEIICHHOCTD ITOJISI 3pSHUSL.

Ecnu ycTaHOBUTH INIaBHOE CEUCHHE TIPU3MBI aHATIM3aTOpa MEPICHANKYIISIPHO TTIABHOMY CEUEHHIO OOJBIION
MIPU3MBI NIOJIIPU3aTOPa, TO MOJIOBHHA MOJIS (OTBEYAIOIIAs CKPEIIEHHBIM IPU3MaM) CTAHOBUTCS TeMHOIL. [pyras xe
nojioBuHa Oyner Oojee CBETJION, TaK Kak HaJM4ue Majod HPU3MBbl HPEISITCTBYET cKpelueHuto. Ecnu Bpamath
aHaJIM3aTop A0 3aTEMHEHHS TPOTHBOIIOIOKHON CTOPOHBI MOJISl, TO OCBETHUTCS TepBas MoJ0BUHA. MOXHO 100UTHCS
Y TIPOMEXYTOYHOW OJMHAKOBOM OCBEUIEHHOCTH 00oWX mojeil. Torga ycTaHOBKY CUMTAIOT HYJICBOW: HEOOIBIION
MOBOPOT aHajM3aTopa B Ty WJIM HHYIO CTOPOHY OOpa3yeT B IIOJie 3pEHHUsl IMOJNYTeHb (OTCI0a W Ha3BaHHE
MOJIIPUMETpa 3TOr0 THUIA — MOJIyTeHeBor). B cuily 4yBCTBUTENBHOCTH Tjla3a K KOHTPACTY HYJIEBYIO YCTaHOBKY
MO>KHO BOCITPOM3BECTH C XOPOLIEH TOUHOCTHIO.

Ecnu nocne yCTaHOBKHM HyJIEBOT'O MOJIOKEHUS IOMECTUTh MEXY IOJIIPU3aTOPOM U aHAJIU3aTOPOM TPYOKyY
5 ¢ PacTBOPOM ONTHYECKH AEATENLHOTO BEIIECTBA, BPALIAIOUIMM HA YroJl (& , TO MOSBUTCSA HOIXyTeHb. UTOOBI
BEPHYTHCS K HYJIEBOMY IIOJIOKEHHIO, CJIEAyeT MOBEPHYTh aHAJIM3aTOp Ha TakoW ke yroia & . DTOT yroi
OTCUHUTHIBAETCS C TOMOIIBI0 HOHWYca ¢ To4HOCThIO 70 0,1° Ha mikame 7, mepeaBHrarouieiicas mpu BpaleHUH
aHanmuzaropa. Mcrounuk cBeta 1 pmomkeH ObITh MOHOXpoMmaThdeckuM. [Ipu mosb30BaHMM OeNbIM CBETOM
YIOTPEOISAIOT CBETOQMILTP 2, OOBIYHO COCTABISIONINI YacTh OIIPHUMETPA.

CymiecTByIOT U JApYyrHe THUIbI HMOJSPUMETPOB: B HHUX IOJIE 3PEHHUSA COCTOMT M3 TPEX 4YacTell WIn ABYX
KOHIIEHTPUYECKUX YacTeil. Y CTPONWCTBO 3THX HOJISIPUMETPOB NPUHIMIIMAIBLHO HE OTIMYAETCS OT ONUCAHHOTO. Y
HEKOTOPBIX MOIAPUMETPOB (CaxapyMETphl) Ha IIKajie HEMOCPEICTBEHHO IMOKa3aHbl KOHLIEHTPAMU TPOCTHUKOBOTO
caxapa.

Boinonnenne padorsl. [IpuroToBisioT pacTBOp caxapa HyKHOM KoHIeHTparuu. O0beM pacTBopa JOKEH
B 2-3 pasa mpeBwIaTh 00beM HOJspUMeTpudeckor TpyOku. Ecim pacTBOop MyTHEBHIHA, ero ¢puibTpyror. HaxonsaT
HyJIEBOE TOJIOKEHUE aHanu3aropa. /st 3Toro ycTaHaBIMBaIOT ¢ TIOMOIIBIO aHAJTU3aTOpa SCHO BUIUMYIO Pa3HUILY
OCBEIICHHOCTH JIBYX IOJIeH. 3aTeM, Bpallas aHajlu3aTop, JOOHMBAIOTCS ypaBHMBAaHUS OCBEIIeHHOCTH. HyxHas
PE3KOCTh  HM300paKEHHsI JOCTHraeTcsl BBIABIKEHHEM OKyJsipa M yCTAaHOBKOM HWCTOYHMKA CBeTa Ha
COOTBETCTBYIOILIEH BBICOTE M PACCTOSIHUM OT moiisipu3aropa. OTcyeT Ha MIKajle MPOU3BOASAT C IOMOLIBIO HOHHYCA.
[Iponomxkas Bpamare aHaau3aTop, MPUBOIAAT YACTH OIS K SICHO BUAUMON MepeMene ocBemeHHocTH. [locie atoro
BpalllecHUEM B IPOTHBOIOJOKHYIO CTOPOHY BHOBb NPUBOAAT YacTH MOJsA K OJWHAKOBOW OCBEIEHHOCTH H
3aMmuCchIBatOT oTcueT. [loBTopeHuem 3tux aeiictBuil (3—5 pa3) M0OMBAIOTCS XOpOIIEH CXOAMMOCTH OTCYETOB (C
To4HOCTHIO 710 +0,1°), mocne yero OepyT 3a HYJEBOW OTCUET CpeaHee M3 MOMydeHHBIX 3HaueHui. [lpu s3Tom Hymb
IIKaJIbl MOXET W HE COBIAJATh C HyJeM HOHHMyca. Pa3HmIa, T.e. OTCUET MO HIKAJEe B ATOM CiIy4ae, IpeACTaBIsSET
co0OH WHCTPYMEHTAIbHYIO TONPABKYy (! ;. 3HAaK MONPABKUA CYHUTAIOT MOJOKHUTENBHBIM, €CIM HyJIb HOHHYCa
pacmhojyiokeH B TOJOXHUTETFHOM HANpaBiICHWH OT HyNIA INKaibl. VICTHHHBIE YIJIBI BpAlIeHHWS IOTY4aroTCs
BBIYUTaHUEM WHCTPYMEHTAIBHON MOIPABKH (C €€ 3HAKOM) U3 MOIy4YeHHBIX 0TcyeToB. Crioco0 oTcueTa ¢ HOMOLIBIO
HOHHMYCa SCEH U3 puc. 3.
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Puc. 3. Otcuer mo HOHUYCY

YucTyro moasipuMeTpHUUecKyro TpyOKy CIOTACKUBAIOT M HATIOJHSIOT UCCIEAYeMbIM PacTBOPOM; JUIS 9TOTO,
JiepKa ee BepTUKAIbHO, 3aIONHAIOT TaK, YTOOBI 00pa30oBaics BBIMYKIIBIH MEHHCK. 3aTeM COOKY HAa/JIBUTAIOT CyXOe
MOKPOBHOE CTEKJIO M HABUHYMBAIOT NPHKUMHYIO 000iiMy. Ilpu sTOM ciensat 3a TeM, yToObI B TpyOKe HE ocTaics

. 1
OonbIIOH Imy3pIpeK Bosmyxa. IlpucyrctBue ero memaer HabmogenusM. Onpenensior yron BpameHus

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

[Tocme TOTO B ABE KOIOOYKH HAIMBAIOT M3BECTHBIC 0OBEMBI PACTBOPOB Caxapa Ve M CHIIBHON KHUCIIOTHI Vi
HY)KHOW KOHIIEHTpanuu. BeimepxnBaroT o0e kombouku 10—15 mMuHYT mpu Temrieparype ombita (B BOASHOM
TEpMOCTaTe), MOCIE YeTO CIMBAIOT U MEpEeMEIINBaIOT 00a pacTBOpPa, MepeirBast U3 KOJIOOUYKH B KOIOOYKY. MOMEHT
CMEIIeHHsI OTMEYalOT MO 4YacaM (C TOYHOCTBIO 0 | MHH); 3TO — MOMEHT Hauana peakuuu. Emy oTBedaeT

HayalbHBIA yron &, = (0!0 —a, WV |, rae V — o6bemuas 1075 pactBopa caxapa: V = Ve /(Ve + V..

OnopoXkHEHHYI0 OT pacTBOpa caxapa MOJISIPHUMETPHUYECKYI0 TpyOKy 2-3 pasa choilacKuBaioT 3—5 i
MOJyYeHHOH CMECH, 3aTeM 3allOJIHAIOT €€ 3TOM CMEChI0 M TEPMOCTATHUPYIOT. Il 3TOro HOISIPUMETPUUIECKYIO
TpyOKY BBOZST B My(TY, 4epe3 KOTOPYIO HEIPEPHIBHO MPOITYCKAIOT BOAY U3 TepMocTara. HyxHyto TemiepaTypy
TakuM 00pazoM mopanepkuBaioT B npenenax +0,1°. Eciau Takoe yCTpOWCTBO OTCYTCTBYET, TPYOKY MOTPYKAIOT B
BOJSIHOH TEPMOCTAT ¥ BEIHUMAIOT €€ OTTYyla Ha BPEeMsl H3MEPEHUS YIila BpaleHHs.

W3mepeHust TpOU3BOAAT Yepe3 OmpeielieHHbIE TIPOMEKYTKH BPEMEHH: B Haualle peaklui — 4epe3 Kakble
5-10 muH, B koHIe — Yepe3 15-30 muH. Bo Bpemst m3mepeHuil peakuus B TpyOKe MpOAOIDKAETCs, Tak YTO MpU
HECKOJIBKMX HM3MEPECHUSAX HE MOTYT IOJyYUTHCS OAMHAKOBBIE OTCYETHL. 11 BO3MOXKHO IOJTHOTO YCTPAaHEHHS
BIIMSHUS 3TUX IOMEX Ha Ka4eCTBO M3MEPEHMH, HY)KHO IMPOM3BECTH HEOOXOIMMOE KOJIMYECTBO OTCUETOB (2-3) 3a
40-50 c. Oro ynaercs, eciau TeXHUKA pabOThl ¢ MOJSIPUMETPOM XOPOIIO OCBOEHA NMPU YCTAHOBKE HYJIsI M OIpe-
NeNICHUH KOHLIEHTPALKU pacTBOpa YuCTOro caxapa. HyxHo OpaTh cpennee 3HaUYCHHE U3 BCEX OTCUETOB M OTMEYATh
CpeAHUH U3 MOMEHTOB BPEMEHHU IIEPBOTO U MOCIEIHEr0 OTCYETOB (C TOYHOCTHIO A0 1 MHH).

WuBepcust caxapa Tpu KOMHATHOW TeMmepaType 3akaHuuBaeTcs (B 3aBUCHMOCTH OT KOHICHTPALUH
Karanu3aTopa) 3a 1-5 cytok. OgHako ee MOXKHO OBICTpO JoBecTH 10 KoHua npu 60—70°C. [TosToMy OTACIBEHYIO
MOPLMIO PEAKIHOHHOW CMecH 3apaHee IMOMELIaloT B TepMocTar ¢ Temmeparypoil 60-70°C (ue Bblime, BO
n3bexanue paspyieHus caxapa) Ha 30—40 mun. CMech HarpeBarOT B KOJOOUYKE C JUIMHHOW M Y3KOW IICHKOU, Ha
KOTOpOﬁ OTMCYAIOT YPOBCHb KHUJIKOCTH. ITocne OXJIAKACHHUA 0 TEMIICpaTyphbl OIIbITAa B KOJ'IGO‘IKy JOJIMBAKOT 10
METKH JIUCTUUTUPOBAHHON BOJIBI TOW e TeMIepaTyphl (Tak KaK HEKOTOPOE KOJUYECTBO BOJIBI HCHIAPSIETCS, OTYETrO
W3MEHSIETCS] KOHLEHTPALUs pacTBOpa).

[MonyuyeHHbII TakuM 00pa3oM NpeJenbHbl (KOHEUHbIH) yroa BpamieHus ¢ , OyAeT OTpULIaTeIbHbIM, TaK

KaK B PacTBOPE HaXOSTCS TJIIOKO3a U (PpyKTO3a, BRI3BIBAIOIIAS JICBOE BpalleHue. Beskuii mpoMekyTOUHBIN Yoo
BpallleHuUs OIIpeNIeNsieTCs TeM, YTO B paCTBOPE COAEPIKATCS BCE TP BEILIECTBA.
[lomoxxuM, 4TO B MOMEHT 1 OcCTaysiach HENPOWHBEPTHPOBAHHOW JOJS caxapa )1. YTON BpalleHUs

ONPENIENAETCSA OTON N0Jed U paBeH X Y;. C IApyroi CTOPOHEBI, 10JIs MPOAYKTOB HHBEPCUM COCTaBIsET 1 — y1. B
KOHIIE PEAKIMH IOl BPaIeH s STHX IPOIYKTOB ObLI ObI paBeH (X, , a B MOMEHT {1 oH paBeH o, (1—Y,).

B cwly agiuTMBHOCTH yroa BpalleHWs B MOMeHT 1, paseH a,=ayy, +a, (1-y,), OTKyna:
Y. = (al - aw)/(ao - aoc)'

AHaNOrM4HO, B MOMEHT b2 y, = (o, —ax, ) (o, — ) -

OueBnIHO, KOHUCHTPALMH HENPOMHBEPTUPOBAHHOTO caxapa B MOMEHTHI f1 M f2 paBHBI Cyy, U c,y,

[Toaromy Ha ocHOBaHuM ypaBHeHH (1):

2303, o, —a,
K= lg :
L-t a-a,

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

e 2,303|ga0 -a, )
t o —a

©
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OToit mocegHe GOPMYIIOH ClIeTyeT MOIb30BATHCS U pacieTra K.
Bce yrabl BBOAST ¢ MHCTpYMEHTAIbHOM mMompaBkoil. THCTpyMEHTaIbHYIO MOMPaBKy CIEAyEeT BBOIAUTH B
ciy4ae, Korja oHa mpessbimaet 0,2°.

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

Ak _g 2Ax 2Ax

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

BunHo, 4ro B Hawane peaknuu NpeoONaaloNlyl0 poJib WUIPaeT MOTPEHIHOCTh B OTCYETE BPEMCHH
(manpumep, yepe3 10 muH oHa coctarisier +£10%), B TO BpeMs KaK MOTPEIIHOCTh B OTCUSTAX YIJIa YBEIHYUBACTCS
IO Mepe €r0 YMEHBIICHHS U CTAHOBUTCSI OCOOSEHHO 3HAYUTENHHOMN K KOHITY PEaKIiH.

HyxHO ydecThb elie M NOTPEIIHOCTH, BHOCHMEBIC YCIOBHSMHU TpOBeleHHUs ombiTa. [loaToMy TpymHO
OKUJaTh COBIAJICHUS KOHCTAHT, BBIYUCIICHHBIX JUIS Pa3HbIX MOMEHTOB BpeMeHHU Onwke, yeM B mpezenax 10%
(Takas TOYHOCTHh CBOWCTBEHHA OOJBINEH YacTH KWHETHYECKWX HW3MEpeHwi). BciemcTBue STOro KOHCTaHTY
CKOPOCTH PEaKIH HAXOAT KaK CPETHIOI0 U3 KOHCTAHT, TIOJYYSHHBIX B pa3HbIe MOMEHTHI BPEMEHH.

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

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

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

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

1
VroJ BpallleHHs PACTBOPA CAXAPA (L) .uvvvviiiiiiiieieieieieie e

HavanbHblid yroa BPAICHUS CMECH Q) = ..viviiiiiiiieiiiiisiesieeie s

MOMEHT CMEIIeHUS ..... 9ac.... MUH.
Ne Bpems Bpewms ot Haiinen- Yrom ot ¢ Ot - Oo lg(ot - 00) K Ax
poObI acTpOHO- Havaja peakuuu | HbIi yroiu MONPaBKOU
MUYECKOe t, MuH ot
1
) o o= .. 0= .. ap - 19(00 - o) | Kept Ax=...
Oloo™=

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

Jluteparypa
1. Jlyxos B.B. ®usuueckas xumus : yuebnuk / JlykoB B. B. - PocroB w/]l : U3a-Bo FODY, 2018. - 238 c. -
ISBN 978-5-9275-2976-6 - Tekcr : snekrtponnsiii // DbC "Koucynsrant crynenra" : [cait]. - URL
http://www.studentlibrary.ru/book/ISBN9785927529766.html. - Pesxum goctyma : 1o Mo rmcKe.

2. [IpakTnueckne pabotel 1o ¢usmdeckoir xmmuu. // Ilom pen. K.ILMuwenxo, A.A.Pagoens,
A.M.ITlonomapesoii. — N3n-Bo: [lpodeccus, Cankt-IletepOypr, 2002.
3. Aeees E.IL, Ycnenckas M.A., boeaues A.I. Tlpaktukym 1o ¢usndeckod xumuu: TepMmomuHamuka. -M.:

Wznarensckuii neHTp «Akanemus», 2010.
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TecToBbIE 3aJaHUA K PYOEKHOI aTTeCTAIIMOHHON KOHTPOJILHOI padoTe M0 JMCHHILINHE
«Pu3nyeckasi XuMus» (00pa3ubl)

Pa3nen «Xumuueckass KHHETHKA»

CKOpOCTH ¥ MEXaHU3MBI IPOTEKAHUS PEAKIIHA N3ydaeT
BIIEKTPOXUMUS

XHUMHUYECKasi KWHETHKaA

dhoToxumus

TepMOJIMHAMUKA

[Topsiakom peakiyu Ha3bIBACTCS:

KOJIMYIECTBO PA3TUIHBIX BHIOB YaCTHI] HCXOIHBIX BEIICCTB

KOJIMYECTBO PA3IUYHBIX BUIOB YaCTHI] HCXOIHBIX BEIIECTB U MPOTYKTOB

KOJIMYECTBO YACTHI] UICXOJHBIX BEIIECTB, B3aUMOICUCTBYIOLIUX B OJTHOM 3JICMEHTAPHOM aKTe MPEBPAIllCHUS
KOJIMUYECTBO YAaCTHII, B3aUMOJIEHCTBYIOMINX M 00pa3yIOMIMXCS B OJHOM 3JIEMEHTAPHOM aKTe MPEBPAICHHS
MMOKa3aTeNb CTENICHN IPH KOHIIEHTpauy B AuQQepeHuansHoi GopMe KHHETHIECKOTO YPaBHEHHUS
MOKA3aTe)b CTEIICHN NIPH KOHIICHTPAIIMK B UHTETPATBLHON (hopMEe KHHETHYECKOTO YPaBHEHUS

MoeKyIIpHOCTBIO PEaKIUK Ha3bIBACTCS:

KOJINYECTBO PA3IMYHBIX BUIOB YACTUI] HCXOAHBIX BEIICCTB

KOJINYECTBO PAa3IMYHBIX BUIOB YACTUI HCXOAHBIX BELIECTB M MIPOAYKTOB

KOJIMYECTBO YACTHUI] UCXOAHBIX BEIIECTB, B3ANMO/ICHCTBYIOIINX B OJTHOM SJIEMEHTAPHOM aKTe MPEBPAIICHHS
KOJINYECTBO YACTHII, B3aMMOJICHCTBYIOIIUX U 00Pa3yIOMIUXCS B OJJHOM 3JIEMEHTAPHOM aKTe MPEBPAILICHHS
MoKa3aTenb CTeNeHH PY KOHIEHTpaluuu B AuddepeHnuanbHoi popMe KHHETHUECKOTO YPaBHEHHS
MOKa3aTes b CTENEeHH MPU KOHIEHTPALNH B MHTETPAJIbHON (POpME KHHETHUECKOTO YPaBHEHUS

JIuHeapu3zanus KHHETUYECKON KPUBOM MCXOJIHOrO BELIECTBA JI1 OJJTHOCTOPOHHEHN pEeaKlMK TPETHETO MOPSAIKA BUIA

«3A —TPOIYKTHI»:

g V

T T

InC

Pacnionoxxute  OJHOCTOPOHHHE pEaKUUM, XapakTepusyroumecs rpaduKkamMd 3aBHCUMOCTH  Jiorapudma

KOHIIEHTpAIMK OT BpeMeHH (InHUU 1 —4) B mopsaKe BO3pacTaHUS KOHCTAHThI CKOPOCTH:
InC

1,4,3,2
2,314
3,24,1
4,312
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Pacrnionoxxute  OJHOCTOPOHHUE pEaKIUH, XapakTepu3yrolmecs TrpaduKaMyd 3aBHCUMOCTH  Jiorapudma
KOHIICHTPAITUH! OT BpeMeHH (TUHUHU 1 — 4) B TTOpsIIKEe BO3pacTaHUS BPEMEHHU MOTyTIPEBPAICHUS:

nC

13,42
34,21
4,123
2,134

[lepuon nmomynpeBpaleHus: HCXOIHOTO BEIIECTBA B OJHOCTOPOHHEH T'OMOI'€HHOM peakluy BTOPOTo HOpPsIIKa BUA
«2A = IPOAYKTH» B MEPBOM ombITe cocTaBusl 30 MuHyT. OnpeaenuTe mepro moaynpeBpameHus (B MUHyTax) BO
BTOPOM OIIBITE TIPU TOM K€ TEeMIIepaTrype, B KOTOPOM MCXOJHas KOHIEHTpauus A Oblia yBeIHueHa B J1Ba pas3a Mo
CPaBHEHHIO C IIEPBBIM OIIBITOM.

12

13

14

15

Bribepute BepHOE YTBEPKICHHUE: MOPSAOK XUMHUUECKON pPEaKiy — 3TO:
TO K€, YTO U MOJIEKYJIIPHOCTD

CyMMa CTEXHOMETPHUECKUX KOIPPUIIICHTOB

CyMMa IoKa3areiel cTerneHell B KHHETHYECKOM YPpaBHEHHN

YHCIIO YACTHI], IPUHUMAIOIINX YIaCTHE B HIEMEHTapHOM aKTe

IIJI)I PCaKIMM HYJICBOTO IMMOPAAKAa KOHCTAHTa CKOPOCTU PCAKIINU UMECT PAa3SMCPHOCTh!:

J'IZ/(MOJ'ILZ'C)
J1/(MOJIB C)
l/c
MOJIB/(JT-C)

HauanbHast KOHIIEHTpaIUsl HEKOTOPOTO BEIIECTBA paBHA 6 MOJIB/J, a yepe3 2 MUH — 2 MoJib/l. CpeiHsisi CKOPOCTh
peakIy paBHa:

2 MOJB/TT"MUH

3 MOJIB/T"MHH

4 MOJIB/TT"MUH

5 MOIIB/T"MHH

Kax u3meHuTcst CKOpoCcTh MPSMOi peaKITnu 2CO+02=2C02an yBenmueHun kouuentpaiuu CO B 3 pasa:

B 9 pa3

B 16 pa3
B 2 paza
B 3 pasza

Kax u3MeHHuTCsI CKOPOCTh MPSIMOiT peaKITiu 2CO+02=2C02HpI/I yBenmaennn konmentparmu CO B 4 paza:

B 9 pa3
B16 pa3
B 2 paza

Bri6epute BepHOE yTBEpIKIEHHE: MOJIEKYIISIPHOCTD XUMUYECKOW PEAKIHH — 3TO:
TO K€, YTO U MOPAJOK PEAKLUU
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CyMMa CTEXHOMETPUIECKUX KOIDDUIIMEHTOB
cyMMa IoKa3areyie cTerneHel B KHHETUUECKOM ypaBHEHUU
YHUCJIO YACTHII, MPUHUMAIOIINX YYaCTUE B DJIEMEHTApPHOM aKTe

Bri6epute HEBepHOE YTBEpKICHHE: CKOPOCTh XUMHYECKON PEaKITIH:
YBEIMYMBAETCS C YBEITMUICHNEM KOHIIEHTPAIINN PEareHTOB

HE 3aBUCHUT OT CTENICHU U3MEIbUCHUS PEareHTOB

YBEIMYMBAETCS C YBETMYCHNUEM IUTOMIAA COTPUKOCHOBEHHS BEIIIECTB PEAareHTOB
YBEIMYMBAETCS C YBEITUUYCHUEM TEMITePaTypPhl

CKOpOCTh TOMOTCHHOM XUMHUUYECKOM PEaKIui HE 3aBUCHUT OT:
TeMIIepaTypsl

KOHIICHTPAIK PEarupyroInX BEIISCTB

HaJIMYUs KaTalln3aTopa

(dhopmMBI peakTopa

JI1st peakIuy epBOro MOPSIKa KOHCTAHTA CKOPOCTH PEaKIIMU NMEET Pa3MEepPHOCTb:
12/(Monp?-c)

11/(MOJIB " C)

/¢

MOJIB/(J1°C)

HauanbHas KOHIIEHTpaIKsi HEKOTOPOTO BEIIECTBAa paBHA § MOJIB/J, a uepe3 3 MUH — 2 Moib/1. CpelHsisl CKOpOCTh
peaKiuu paBHa:

2 MOJB/TT"MUH

3 MOIIB/T"MHH

4 MOJB/TT"MUH

5 MOJIB/IT"MHH

TemnoBoit koaddurment peakiu paseH 2. Ha ckoibKo IpaycoB HaO MOBBICUTH TEMIIEPATYPy, YTOOBI CKOPOCTh
XUMHUYECKOM peakuy yBenn4yuiacsk B 16 pa3?

10°C

20°C

30'C

40’ C

Peakiun, B XoJe KOTOPBIX OAHHM M Te K€ BEILIECTBA OJHOBPEMEHHO pearupyloT C¢ 00pa3oBaHHEM pa3HbIX
MIPOJYKTOB, HA3BIBAIOT:

napajuieIbHBIMU

MOCJIEeI0BAaTEIbHBIMU

CONPSKEHHBIMU

HETTHBIMH

TemnoBoit koaddurment peakiyn paBeH 3. Ha ckoJIbpKO TpaaycoB HAaJ0 MOBBICUTH TEMIEPATYPY, YTOOBI CKOPOCTh
XUMHYECKOM peakIuy yBeIn4Iuiach B 27 pa3?

10°C

20°C

30°C

40°C

I/IHTerpaJIBHOC KHUHECTHYCCKOC ypaBHeHI/Ie peaK]_[I/II/I HepBOFO HOp}I,I[Ka
w = kc?

C
In=2 =kt
Cc
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—-—==kt

C, C

Inc, —Inc =ke
1 1

S 2=k
C, C

Pa3MepHOCTh KOHCTAHThI CKOPOCTH PEAKIMH TIEPBOTO TIOPAIKA
Mm/c.

1/c.

M3/(MOTIB-C).

M8/ (Monb2-c).

c/m.

CooTBeTCTBHE MEXKAY MOPSIIKOM PEeaKIMX U KOOpAWHATaMU Tpadrka, B KOTOPOM ONBITHBIC JaHHBIE 3TOW pPeaKInu
JIMHEHHEBI

1. mepBbIit a) Inc—r
2. BTOpOH 0) Inc- %
3. Tperwmii B) Y-V

r) %—r
1) Yot

CooTBeTcTBHE CTEXMOMETPUYECCKOI'O YPaBHCHUA PEAKUN U KHHETUYECKOI'O 3aKOHA I[CﬁCTByIOH.IPIX Macc
1. A=B a) w=KkcpCqg

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

) W:kLA

Cg

e)  w=klale
Cc

Peakiuu pas3noxeHus BelecTBa B ra3oBoil (haze npu TEPMUUYECKOM MEXAHM3ME aKTHBALMHN U HEBBICOKUX
JABJICHUAX OOBIYHO MPOTEKAIOT IO MOPAIKY N. YKaKUTE YUCIIO N

0,5

1

2

3

B cooTBercTBHM ¢ Teopuel aKTHBHBIX COYJApeHHUH MpPEIIKCIOHEHIUAIBHBI MHOXHUTENb A B YpaBHCHHH
AppeHnyca JJ1s peakiiy B UcadbHOM ra30Boi (a3e 3aBUCUT OT TeMIepaTypsl T. yKaKUTe BHJ] TOH 3aBUCHMOCTH,
CUMTasl CeYEHHE COYapEHHs U CTePUIECKU (PaKTOp HOCTOSTHHBIMU

A~T
A~T
A ~A\T
A~1T

Koncranra CKOpPOCTHU MOHOMOJICKYJIAPHOI'O pacnaga aKTUBHPOBAHHOI'O KOMILICKCA C O6paSOBaHI/ICM IMPOAYKTOB

1
peakmuu ipu Temneparype 300K paBra a -10n (¢ ). [lopsaok n Ha3BaHHOW BETUYMHBI PaBEH
6

9
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10
15

HpI/I TMOBBIIICHUN [JAaBJICHUSA HOPAIO0K peaKHI/Iﬁ Pa3JI0KCHUA BEIIECTBa B ra3oBoit (1)336 npu TEPMHUUICCKOM
MCXaHN3MC aKTHBAIlUH U3MCHACTCA OT 2 10 N. YKa)XUTE YUCIO0 h
1

2
3
4

Cxema JlunmemaHa 0OBsCHSICT:

W3MEHEHHE MeXaHN3Ma OOphIBa LI MPH YBEIHMYECHNH JTABICHUS

M3MEHCHUE MOPsIIKa Ta30(a3HbIX PEaKIUil MPU YBEIUYCHUH JaBICHUS

MOPSIOK (POTOXUMHUUCCKUX PeaKIuit

3aBHICHMOCTH CKOPOCTH ra30(a3HON peakiun oT (POPMBI U Pa3MEPOB peakTopa

3aBHCHMOCTH CKOPOCTH ra30()a3HON peaKkIny OT BETMYNHBI BHYTPEHHEH TOBEPXHOCTH PEAKTOPa

B coBokymHOCTH CTamuii Hepa3BETBICHHOM HEHOM peakiin odpa3osanus (ocrena (CO + Cl2 = COCIZ) BbIOEpUTE

CTaJIMU Pa3BHUTHS IIETIH:
C|2+ M — 2Cle + M

COCls — CI* + CO

Cle + X(crenka) — XCl(cTenka)
Cle+ CO+M — COCls + M
COCl- + Cl,— COCL + Cle

YrnoBoi Ko3pPUIHEHT TpsMOi Ha TpaduKe 3aBUCUMOCTH Jorapr(pma KOHCTAaHTBI CKOPOCTH PEAKITHH MEXKTY
+ -
nonamu [Co(N Hs)sBr] u OH B paz0aBiieHHOM BOJHOM PAacTBOPE OT KOPHS KBaPaTHOTO M3 HOHHOW CHJIBI IPH

298K
-2

-1

1

2

BriGepuTe 3akimtoueHHs, CripaBeNTUBBIC IS PEAKIMH B PACTBOPE, B CIIy4ae, KOT/Ia MOJEKYJIbl HCXOTHBIX BEIIECTB
COJIbBAaTUPOBAHBI, & NIEPEXOJIHOE COCTOSTHUE HE COJIbBATUPOBAHO:

COJIbBATALMA MOJIEKYJI MCXOHBIX BELIECTB YMEHBIAECT JHEPTUIO aKTHUBALUN

COJIbBATALMS MOJIEKYJI HCXOAHBIX BEIIECTB YBEINYMBAECT SJHEPTUIO aKTHUBALUN

COJILBATALIMS MOJIEKYJI UCXOJIHBIX BEIIECTB CBOJIUT 3HEPTUI0 AKTUBAIMHU K HYJIIO

COJILBATALIMS MOJIEKYJI MCXOJHBIX BEMIECTB JEIAET SHEPTHUIO aKTUBALIMM OTPULIATEIbHON

COJIbBATALIMS MOJIEKYJI HCXOJIHBIX BELLIECTB JENAET PEaKLHI0 HEBO3MOKHOM

TennoBoii koapunmeHT peakuy paBeH 3. Ha ckoibko TpaaycoB HaJ0 MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh
XUMUYECKOHN peakliy yBEeIMUuiIachk B 27 pas:

10°C

20°C

30°C

40°C

CKOpOCTBI0 XUMHUECKON peakIuy OyIeT SBISThCS:

a) U3MEHEHNE KOHICHTPALMH JIF0OO0T0 U3 YYACTHUKOB PEAKIIMU B €MHUILY

BpeMeHH (IIpU IOCTOSIHHOM JaBJICHHN);

0) U3MEHEHNE KOHIICHTPAIINH JIF000T0 U3 YYACTHUKOB PEAKIIUU B SIUHUILY

BpEeMEHH (IIPHU MTOCTOSTHHOM 00BeMe);

B) M3MEHEHHE YMCIIa MOJIEH JII000T0 U3 yYACTHUKOB PEAKLIMHU B SAMHUIY BPEMEHH (TIPH MOCTOSIHHOM JIaBJICHUH);
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Ecmm npu miporekanwu razodazHoi peakiuu I + H — 2 HI B 3amMxayTOM 00BeMe 1 11 3a 5 MuH KonmdecTBO Hp
yMeHbIHI0Ch Ha 0,1 MOJIb, TO CKOPOCTh PEAKITMHA COCTABUT:

a) 0,02 MOJIb MHH 2

0) —0,02 Mo MuH 3

B) 0,02 Monb- 1 1-MuH L
r) —0,02 Monb L MuH L.

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

a) HE U3MEHSCTCS;

0) yMEHBIIIACTCS;

B) YMCHBIIIACTCS, €CITU PEaKIIHs IPOUCXOJUT C YMEHBIIICHHEM YUCIIa MOJICH ra3000pa3HbIX YYaCTHHKOB;
T') YBEIIMYUBACTCS NIPHU HATUYHMK (M YMEHBIIIACTCS TIPU OTCYTCTBUU) B CUCTEME KaTajau3aTopa.

Kaxoit 3Hak IMeeT BeTMINHA CKOPOCTH PEaAKITHIH ?

a) BCET/Ia MOJIOKUTEITHHA;

0) TOJIOXKUTENbHA, €CTIM BhIpa)keHa Yepe3 N3MEHEHHE KOHLEHTPALUHU MPOAYKTOB PEaKLUH, U OTPULATENIbHA, €CITH
BEIp@YKEHA Yepe3 N3MEHEHNE KOHIIEHTPAIIMH UCXOIHBIX BEIECTB;

B) 3aBHCHUT OT MEXaHU3Ma peakluu (B CIydae 0OpaTHMOI peaklnu CKOPOCTh TOJOXKHUTENbHA [Tl IPSIMOU CTaTuH U
OTpHUlIaTeIbHa AJis1 00paTHOM);

T') BCE OTBETHI HEBEPHBI.

ITopsanok peakuuy COBHagaeT ¢ MOJICKYIIPHOCTBIO:

a) 1uis ra30(pa3HbIX peakiuid, MPOUCXOISAIINX MIPU TIOCTOSTHHOM 00BbeMe;
0) st Ta3o(a3HBIX PEeaKIuid, TPOUCXOIAIINX IIPH TTOCTOSTHHOM JIaBJICHUN;
B) JUISl pEaKLUi, IPOTEKAIOIINX B OJHY CTaIHIO;

T') AJIsl peaKiui, MPOTEKAONINX B KOHACHCHPOBaHHOH (a3e.

MoryT 11 TOPSIOK PEAKITUH U MOJIEKYIIIPHOCTE OBITh JPOOHBIMH BETHIHHAMU?
a) HeT;

0) na;

B) TIOPS/IOK — J1a, MOJIGKYJIIPHOCTH — HET;

F) MOJICKYJIAPHOCTD — J1d, ITIOPAAOK — HET.

B cooTBeTcTBUM ¢ MPUHIUIIOM JIMMHTUPYIOLIEH CTaINN XUMHUYECKON PEaKIIUH:

a) CKOpPOCTh JIH000H CI0KHOW XUMHUUYECKON PeaKMK ONPEesieTcss CKOPOCThIO caMOi MEJICHHOM ee cTainy;

0) CKOPOCTH JTHO00H CIIOKHOM XMMHUYECKOM PEaKIuK ONPECIIIeTCS CKOPOCThIO CaMOl OBICTPOI ee CTaHH;

B) CKOPOCTBIO CaMOM MeJIEHHOMN CTaIuM ONPEENIAETCs] CKOPOCTh CIIOKHON XUMHUECKOH peakiiui, eciii OHa
COCTOMT U3 Psifia NapayIeNIbHBIX PEaKIIHM;

T') CKOPOCTBIO caMOH OBICTPOI CTa UK OTIPEIENISIETCS CKOPOCTh CI0KHOM XHMHUYECKOW PEaKIUH, €CIIH OHA COCTOUT
13 psiJia NapaJUIeNIbHBIX PEAKIIUN.

Bo ckonbko pa3 yBenmu4uTCs CKOPOCTH MPSAMON U 00paTHOH ra3odaszHoil peakiuu A <> 2B npu yBennueHun
JaBJICHUS B cucteme B 4 pa3za?

a) CKOPOCTh U IPSIMOH, ¥ OOpaTHOM peakuuy yBeIuuuTcs B 4 pasa;

0) CKOPOCTP MPSAMON peakIny YBEIHUUTCS B 4 paza, o0paTHOH — B 8 pas;

B) CKOPOCTB TIPSIMOY peakIMy YBEIUYHUTCS B 2 pa3a, 00paTHOH — B 8 pas;

T') CKOPOCTh MPSIMOW peaKIny yBeTHauTcs B 4 pasza, oOpatHoii — B 16 pas.

Kak m3menntcs ckopocTh oHOCTaquitHON razodasnoii peakun tuna 2A + B — C, nporekatomieit mpu
MTOCTOSTHHBIX 00bEME U TeMIepaType, MPH YBEINICHUH JABICHUS B CHCTEME B 2 paza?

a) HE U3MEHUTCS;

0) yBenuuurcs B 2 pasa;

B) yBenMUHUTCS B 4 pasa;

T') YBEIMYHUTCA B 8 pas;

1) yMEHBIIUTCA B 2 pasa.
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MoxeT i SHeprusi aKTUBAIlMH XHMUYECKOW peakluy MPUHUMATh HyJeBoe 3HadeHue? Ecim «ma», To Ui Kakux
peakmmii?

a) HET, TaK KaK 3TO U30bITOYHAS SHEPTHUS;

0) 1a, eciii peakius MPOTEKAET MEX Iy MOJICKYJIONW U CBOOOHBIM PaTUKAIOM;

B) /1a, €CIT peaKIrs MPOTEKAeT C HYJIEBBIM TETIIOBBIM 3(hpeKToM;

T) J1a, €CIIH MTPOUCXOIUT PEAKITHS PCKOMOMHAIIHH.

YBenmdeHne CKOpocTH 0OpaTHMON XUMUYECKOH peakIiy B MPUCYTCTBUH KaTaan3aTopa MPOUCXOIUT:
a) B pe3yJbTaTe yBENWYCHNUSI KOHCTAHTHI CKOPOCTH MIPSIMON peakinu 1

YMEHBIIICHUSI KOHCTAHTBI CKOPOCTH O0PaTHOW PEeaKIIHU;

0) B pe3yJIbTaTe CMEIICHUS MOJIOKCHHS PABHOBECHUS B CTOPOHY 00pa30BaHuUs

MIPOJYKTOB PEAKIIHH;

B) B PE3YJIbTATE YMEHBIIICHUS SHEPTUU AKTUBALIMK PEAKIIUU TIPU COXPAHECHUU

MeXaHM3Ma Ipolecca;

T') B pe3yJbTaTe yMEHbIICHUS YHEPTHH aKTHBALINN PEAKIINU C N3MEHEHUEM

MEeXaHHM3Ma Iporiecca.

3HaueHNe KOHCTAaHT CKOPOCTH PEAKIIUH 3aBHUCHUT
OT TEMIEPATYPBHI.

OT KOHIIEHTpAIH PeareHTOB.

OT BUJIa paCTBOPHUTEIIS.

OT KOHIICHTPAIH TPOAYKTOB.

OT IIPUPOJIBl PEATUPYIOIINX BEIIECTB

Kakue BeaMunHbI, COTIaCHO TEOPUH aKTUBHBIX CTOJIKHOBEHMH, ONPENEIISIOT MPEI3KCIIOHEHIMATIbHBIH MHOKHUTEb
B ypaBHeHUU AppeHuyca?

a) oOI1ee YMCI0 CTONKHOBEHNH M DHEPTUS aKTUBAIHH;

0) 4acToTa CTONKHOBEHHUI W BEPOSTHOCTHBIN (PaKTop;

B) OOJIBIIMAHOBCKUN MHOXKUTEJb U AUAMETP COYyAAPEHUS;

T') BEPOSTHOCTHBIN (PaKTOp U AOJS aKTUBHBIX MOJICKYIL.

OCHOBHBIM Pe3yJIbTaTOM BBEIEHHS B COCTaB KaTaJIM3aToOpa IPOMOTOPOB
SBIISIETCSA

a) TIOBBIIICHUE CTIEU(PUYHOCTH U CEIEKTUBHOCTH ACHCTBHS KaTall3aTopa;

0) yBenn4YeHUE YCTOMUMBOCTH KaTaJIM3aTOpa K BO3AEHCTBUIO KATaTUTUIECKUX
STI0B;

B) YBEIMUYEHHE KaTATMTHUECKON aKTUBHOCTH KaTaln3aTopa;

T') CyLIECTBEHHOE YBEJIMUEHHE YACTbHON MOBEPXHOCTH KaTalu3aTopa.

Koncranra ckopocTu peakuuy npy yBeTHUYEHUH TeMITepaTyphl
BO3pacTaeT I10 SKCIOHEHIUAIBHOMY 3aKOHY.

yOBIBa€T 10 SKCIIOHEHIIMATBHOMY 3aKOHY.

BO3PAcTaeT B COOTBETCTBUH C YpaBHEHHEM AppeHuyca.
yOBIBaET C POCTOM TEMIEPATYPHI.

pacTeT NpoNOpLUUOHANBHO KBaJpaTy TeMIEepaTyphl.

Pa3MepHOCTh KOHCTaHThI CKOPOCTH PEaKIMK MEPBOTO TOPAAKA
M/c.

1/c mmm (c).

M%/(MOJIB-C).

Mm%/ (Monp2-c).

I/IHTeraHBHOG KHHECTHUYCCKOC ypaBHeHHe peaKI_II/II/I nepBoro HOpSI}IKa
w = kc?

C
In=2 =kt
c
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MonekyasspHOCTb XUMUYECKOHN peakIMU OIpeneseTCs
YHCIIOM MOJIEKYJ (4acTHI]) B AIEMEHTAPHOM aKTe PEaKIUU
YHCIIOM UOHOB, 00Pa30BaBIIUXCS B XOJIC PCAKIUU

YHCIIOM acCOLMATOB, 00Pa30BaBIINXCS B XOJI€ PEAKIINU
YICIIOM aTOMOB, O0Pa30BaBIIHIXCS B XO/I€ PEAKIIHN

UTto Takoe MOpsAIOK PeaKIUi B XUMUUECKOU KUHETUKE?

CTeXHOMeTpHIecKkre K03(hPpHUIMEeHTH B ypaBHEHUH PEAKIIHH;

CTETeHb, B KOTOPYIO BO3BEACHBI KOHIIEHTPAIIMN B KHHETHIECKOM ypaBHEHHH,
CKOPOCTb, JICICHHAs Ha KOHIIEHTPAIMU PEarcHTOB;

CKOPOCTb, JACJICHHAS Ha KOHI[CHTPAIMU MIPOTIYKTOB

Kak ompenensercs nopsaok peakiiuyd B XUMUYECKONH KHHETHUKE?
10 YPaBHEHUIO PEAKIINU;

HaXOIUTCS SKCIIEPUMEHTAJIBHBIM IIyTEM;

MOPSIIOK PaBEH MOJIEKYIISIPHOCTH;

10 KOHCTaHTE CKOPOCTH

[IpocTble peakuuy B XUMHUYECKOH KUHETHUKE?

B PEaKIMH y4acCTBYIOT IIPOCThIE BEIIECTBA;

peaxius NpoTeKaeT B OJIHY CTa/IUIO;

KOHCTaHTa CKOPOCTH OIIPEIeNseTCA IPOCTHIM PAaCueTOM U3 KUHETHYECKOTO YPaBHEHHUS

Ecnu B pesynbrate coynapeHus (3JIEMEHTapHOT0) aKTa cpa3y MOJIydaroTcs Mpe/roiaraeMblie MPOAYKTHI, TO TaKylO
peakIuio Ha3bIBAIOT

pPOCTON

3JIEMEHTapHON

LEMHON

napauieabHON

KaTAJINTUYECKON

UTto Takoe 3Heprust akTUuBauuu?

BHYTPEHHSIS SHEPTHs, KOTOpas IpeBpaIaeTcs B paboTy;

SHEPrus, HeoOX0AUMast IS JIEMEHTAPHOTO aKTa XMMUYECKOW PEeaKIIuu;

SHEprus, HeoOXOoUMast U TOTO, YTOOBI peaKIys JOIIIa 10 KOHIa

MUHUMAIIbHASL YHEPTHS, KOTOPO#l TOJHKHBI 00JIafaTh pearupyroliue YacTHIIbI, YTOOBI CTOJIKHOBEHHUE MEXIY HUMH
MIPUBEJIO K PeaKITnu

VYkaxxnuTe OMMOJIEKYIISIPHYIO PEAKLIUI0

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

2NO + H2 = N2O + H.0

Vkaxure TPUMOJICKYJIAAPHYIO pCAKIIUIO

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

2NO + H2 = N2O + H.0
OCHOBHOI1 TOCTYNAaT KWHETHKH TOMOT€HHBIX PEeaKIIi TJIaCHT:
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CKOPOCTh PEaKIUH TPSMO MPOMOPIHAIbHA MPOU3BEICHNIO KOHIICHTPAIMH PEarupyrolluX BEHIECTB B CTEICHSIX,
COIJIACHO UX CTEXMOMETPUYECCKUM KOA(hGHUIIHEHTaM

CKOPOCTh PEaKIUU 00pPaTHO MPOMOPIHATIbHA MPOU3BEACHNIO KOHIICHTPAIIMKM BEIIECTB B CTENCHSAX, COTJIACHO WX
CTEXHOMETPHUYCCKUM KO3 DHUIIMeHTaM

CKOPOCTh PEaKIIUK PaBHA MPOU3BEICHHUIO KOHIICHTPAIUI Pearupyonmux BemecTB

KOHCTaHTa CKOPOCTH PEAKIMU PaBHA MPOU3BEICHUIO KOHIICHTPAI[MH BEIIECTB

CKOpOoCTh peakluy — 3TO U3MEHEHHE KOJIMYECTBAa BELIECTBA, BCTYMAIOLIEIO B PEAKLUIO MM 00pa30BaBIIETOCS B
Xo7e ee:

B €JIMHHILY BpEMEHHU

B €JJMHHUILY IPOCTPAHCTBA

B €IMHUILY 00bEMa CUCTEMBI

Ha eIMHUILY TUIOIIA U CUCTEMBI

Kaxue Benmu4nHBI MOTYT UMETh MOJIEKYJISIPHOCTD U TIOPSIIOK PEAKIIMK B XUMUYECKOW KHHETHKE?
MOJIEKYIISIPHOCTh MOXET OBITh IEJIOUNCIEHHON U TIOJI0XHUTEIHHOMN;

MOJICKYJISIPHOCTh MOXET OBITh APOOHOM U OTPHUIIATEIIBHOM;

MOPSZIOK PEAKITUN MOXKET OBITh ETIOYUCIEHHBIM U IPOOHBIM;

MOPSIZIOK PEAKITUH MOXKET OBITH IMOJIOKUTEIHHBIM H OTPUIATEITHHBIM.

Kax 3ammcath kKuHETHYECKOE YPAaBHEHHE VIS PEaKIIUH B 0011eM Bujie
mA +nB < pC+gD?

v = kCa'Cg;
_,CT.Ch.
Vnpsivas — K4 >4 ’
cP cg
Votparnas — ke - D

Kak BBIpa3uTh CKOPOCTH peaKIuy ISl CHHTE3a aMMuaKa?
N, + 3H, «+=22NHjs
dC,, dC,, dCy,

v=- dr =_ dr =4+ dr

’

dCNz l dCH2 1 dCNH3
v=- dr =_.3 dr =+2 dr

dCy, dC%, dC?wn,
v=- dr =- dr =+ dr

CormacHo smmupudeckoMmy mnpawiny Bant-['opda KoHCTaHTa CKOPOCTH pEakIHW 3aBHUCUT OT TEMIEpaTyphl
CJICAYIOIINM 00pa3oM:

MOBBIILIEHHE TeMIlepaTypbl Ha 10 rpasycoB BBI3BIBAET YBETUUEHHE CKOPOCTH Peakuuu B 2-4 pasza

MOBBIIIIEHHE TemnepaTypsl Ha 20 TpagycoB BHI3bIBAET yBEIUUEHNE CKOPOCTH Peakluu B 3-6 pa3a

MOBBIILIEHHE TeMIlepaTypbl Ha 10 rpasycoB BBI3BIBAET YMEHBIIEHHUE CKOPOCTH PEakluu B 2-4 paza

MOBBIILIEHHE TeMIlepaTypbl Ha 20 rpasycoB BBI3BIBAET YMEHBIIEHHE CKOPOCTH peakuuu B 3-5 pasza

Pasnes «JiiekTpoxumusi».

Kaxoli n3 nepeyrcieHHbIX TUIIOB TPOBOJHUKOB OTHOCHTCS K IIPOBOIHUKAM BTOPOro poa?
METaJJIbI

MOJTyTIPOBOJHUKHU

VOHHBIE IPOGOTHUKH

H30JISITOPBI

OJICKTPOHHO-WMOHHBIC IIPOBOAHUKHA

Kax n3mensieTcs yaenpHas 3JeKTPOTIPOBOTHOCTS PACTBOPOB JIEKTPOIIUTOB C POCTOM KOHIICHTPAITUHU ?
0OCTaeTCsI NOCTOSIHHOM
YMEHBIIAETCS
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YBEITUIHBACTCS
JUTSI OJTHUX BEIIECTB PaCcTeT, U IPYTUX YMEHBIIASTCS
MIPOXOJUT YEPE3 MAKCUMYM

[IpakTHyeckoe MpUMEHEHNE SIEKTPOIIPOBOTHOCTH - OTPeieNIeHIe CTENeHH JUCCOIHAIINN AIIEKTPOIIUTA TI0

dhopmye:
a=4 1,

A,
a=—

A
a=A4 +4,
a=r

A

UYeM 00bACHSIETCS YBEIUUCHUE YIEIbHON AJICKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB C POCTOM
KOHILIEHTpauuu?

yBEJIMYCHHE 3apsiia HOHOB

YMCEHBIICHHUEM JJICKTPUUCCKOT'O BSaHMOHCﬁCTBHH HOHOB

YBEJIUYEHHEM CTEIICHH AUCCOLUALNN

YBEJIUYEHHEM YHCIIa HOCUTENICH TOKa B pacTBOPE

YMCHBIICHUEM IINIOTHOCTHU U BA3KOCTHU pacTBOpa

Kaxk n3mensieTcst 5KBUBaJIEHTHAS 3JIEKTPOMPOBOJHOCTh BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB C POCTOM
KOHIICHTpaIuu?

0CTaeTCsl MOCTOSIHHOMN

YMEHBLIAETCS

YBEIINUNBAETCS

JUJIS OAHUX BEUIECTB PACTET, U1l APYTUX YMEHbIIAETCS

MPOXOAUT YEPE3 MAKCUMYM

Kakoii 3aK0H JIEXUT B OCHOBE OJJHOT'O M3 METOAOB 3KCIIEPUMEHTAIBHOTO OIPEIETICHUS Ao UISI CITAOBIX
AIEKTPOIUTOB?

3aK0H pazbasiennus OcTBalbIa

3aKOH HE3aBUCHUMOCTH JIBUKEHUSI HOHOB

nipenenbHbIi 3akoH Jlebas Komspaymra

3akoH Dapanes

3aKOH MOHHOW CHJIBI

JI7ist Kakoii TPYIIIbl HOHOB, TIPUBEICHHBIX HIKE, TPUOIU3UTEIBHO OJJTHHAKOBBI TIOIBUKHOCTH?
K*, NH4*, NOs™, CI”

K*, Li*, Na*, OH"

H*, NH4*, Li*, OH™

CH3COO", Br', OH™, NOs~

Li*, Na*, K*, Rb*

Jliist uU3MepeHus 3IEKTPOIIPOBOJHOCTH PACTBOPOB UCIIOIb3YETCS:
MOCT ITOCTOSTHHOT'O TOKa

MOCT EPEMEHHOT0 TOKa

MocT Kousbpayia

MMOTCHUOHNOMETP

MTOTEHLINOCTAT

Peskoe magenue QJICKTPOIPOBOAHOCTH paCTBOpa IIpr HGfITp&HPI?;ElHPIPI KHCJIOTHI ICJIOYbIO CBA3AaHO:
C YMCHBIICHUCM CYMMapHOﬁ KOHLOCHTpau NOHOB
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C YMCHBIICHUEM KOHICHTPAIUN OUCHDb ITOABMXKHBIX HOHOB T'HJIPOKCOHUA

C HAaKOTUJICHHEM B CUCTEME MOHOB THIPOKCHUIIA
¢ o0pa3oBaHUEM OcajKa
¢ pa3baBliCHUEM pacTBOpa

Jlaubl rpad vk 3aBUCHMOCTH yICIbHOM dnekTprdeckoit mposoaumoctr Boaubix CH3COOH, KCI, KOH, HCI or
KOHIICHTPAIMH. YKaKHTE HOMEP KPUBOH, COOTBETCTBEHHO, /T BOAHBIX pacTBopoB KOH, CH3;COOH, KCI, KOH.
80
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YBenuueHne 3MeKTPUUEcKO MPOBOJUMOCTH PacTBOPOB CHUIIBHBIX AJIEKTPOJIUTOB C POCTOM TeMIEpaTypbl MOXKET

OBITH 00YCJIOBJICHO:

anekrpodoperndeckum 3 dexTom
penakcannoHHBIM 3 pekTom

YMEHBILIEHUEM BA3KOCTH PacTBOpa
CHIDKEHHEM CTETICHH TUCCOUAIINH
YBEJIMYEHHEM CTETICHH JANCCOINAINT
scTa)eTHBIM MEXaHM3MOM IIEpeHOca MPOTOHA
YBCJIMYCHUCM KHUHETHYECKOMN OHEPTHUU NOHOB

YMeHbIIeHHe SKBUBAIEHTHOW mpoBoauMocTh BoaHoro pactBopa CH3COOH mpu moBbIICHHH KOHIEHTPALUH

ANEKTPOIIUTA 00YCIOBJICHO IIIaBHBIM 00pa3oM:

anekrpodoperndeckum 3 dexTom
penakcannoHHBIM 3 pexTom

YMEHBIICHUEM BS3KOCTH PacTBOPA
CHI)KEHHEM CTETICHH TUCCOLUALINH
YBEJIMYECHHEM CTETICHH JANCCOINAIINT
YBEJIUYEHHEM KHHETUYECKOW YHEPTUH HOHOB

VMeHbIIEHHE SKBUBAJICHTHOH MIpoOBOAUMMOCTU BOJHOTO pacTBOpa

3NIeKTposnTa 00yCIOBJICHO TIIaBHBIM 00pa3oM
anekrpodopernyeckum 3hdhexTom
penakcannoHHBIM 3 pekTom

YMEHBIICHUEM BSI3KOCTH PacTBOpa
YBEJIUYEHHEM CTETICHH AUCCOLUAIINN
YBEJIMYEHHEM KHHETHYECKON SHEPTUH HOHOB

NaCl mnpu TOBBIIIEHHH KOHIIEHTPAIHH

[Ipu 6eckoHEUHOM pa3BEACHUH SKBUBAJICHTHAS JICKTPOIPOBOANMOCTD BOJHOTO PACTBOPA AJICKTPOJIUTA paBHA:

HYJIIO

3JIEKTPONPOBOAHOCTH BOABI

CyMMe MpeaeabHbIX HOJBUKHOCTEH HOHOB
Pa3HOCTH MPEACIIbHBIX MOJABUKHOCTEN NOHOB

MMPOU3BCACHUIO NPCACIbHBIX HOZ[BH)KHOCTGﬁ HOHOB

B IIPOBOJJHUKAX MEPBOTO POJJa HOCUTCIIAMHU IJICKTPUICCTBA ABJIAIOTCA:

HMOHBI

54



MOJIEKYJIBI
JEKTPOHBI
paauKasl

Benuunna, paBHas 00paTHOMY 3HAUYEHHUIO YASIIBHOTO COMPOTHBIICHUS Ha3hIBACTC:
YAEJIBbHON IPOBOAUMOCTBIO

MOJIIPHON TIPOBOJIUMOCTBIO

NpeeTbHON AIEKTPUUECKONW MPOBOJUMOCTHIO

ANEKTPUIECKOHN TTOABIKHOCTHIO

[TIpumepom npoBogHKKA BTOPOTO poAa SABJIAECTCS:
paciuiaB XJiopuaa HaTpust

MeEIb

ATIOMUHHUI

BoJIb(Gpam

Bennuunna, n3mepsieMasi 0OpaTHbIM 3HAYCHUEM YACIBHOTO COMPOTUBIICHHUS, HA3bIBACTCSL:
ANIEKTPONPOBOTHOCTD

SKBHBAJICHTHAS IEKTPUUYECKasi IPOBOANMOCTD

MOJISIpHAS AIEKTPUUECKasi IPOBOMMOCTb

yIelbHas IeKTpUIecKas POBOMMOCTh

MonsipHast 3neKTpudecKast IpOBOJAUMOCTb:
YBEJIMYUBAETCA C YBEIMUEHHUEM KOHLIEHTPALlUU pacTBOpa
HE 3aBHCUT OT KOHIIEHTPALUU pacTBOpa

YMEHBIIAETCS C YBEIWICHUEM KOHIIEHTPAIMK PacTBOPa

CKopoCTh IBHKCHHUSI HOHOB B PACTBOPE HE 3aBUCHT OT:
HAINpPSHKEHHOCTHU JIEKTPUIECKOTO MOJIS

TeMIepaTypsl

JaBIICHUS

BSI3KOCTH PacTBOpa

Pasnes «JiiekTpoansble mpoueccbn», «PazoBbie COCTOTHU

Jnist pacTBOpa CUIIBHOTO JIEKTPOJINTA, AUCCOLMHUPYIOIIEro Ha ABa OJHO3APSIIHOTO HOHA, YPaBHEHHE 3aKOHA
HE3aBUCUMOI'O IBM)XKCHUS NOHOB Konbpayma HUMECT BU:.

A= A+
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=
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YBennueHue MeKTPUIECKO MPOBOJMMOCTH PACTBOPOB CHIIBHBIX JIEKTPOJIUTOB C POCTOM TEMIIEPaTYPhl MOYKET
OBITH 00YCIIOBIIEHO:

anekrpodopernyeckum 3 dexTom
pellakcalMoOHHbIM dQPeKToM

YMEHBIIEHUEM BA3KOCTH pacTBOpa
CHMDKEHHEM CTETICHHU JTUCCOLMAIIUH
YBCIMYCHUEM CTCIICHU JUCCOLMAIUN
sctaeTHBIM MEXaHM3MOM IepeHoca MPOTOHA
YBETUYEHHNEM KHHETUYECKOH YHEPTUU HOHOB

YMeHbIIeHHe SKBUBAIEHTHOW TpoBoauMocTdH BoaHoro pactBopa CH3COOH mpu moBbIIIEHHH KOHIEHTPAIUU
3JIeKTposIuTa 00yCIOBJICHO TTIaBHBIM 00pa3oM:
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anekrpodopernyeckum 3hdexTom
perakcanuoHHbIM 3 hekToM

YMEHBIIIEHHEM BA3KOCTH PaCTBOPA
CHIDKCHHUEM CTETICHU TUCCOIMAITUH
YBEJIMYICHHEM CTCIICHH JAUCCOIUAIINN
YBEJTMICHHEM KHHETHIECKON SHEPTHH HOHOB

VMeHbIIICHHEe SKBHUBAJICHTHOW MPOBOAMMOCTH BoAaHOro pactBopa NaCl mpu TMOBBIICHHH KOHIICHTPAIHH
ANEKTPOIIUTA 0OYCIOBJICHO IIIaBHBIM 00pa3oM

anekrpodopernyeckum 3hdexTom

penakcanoHHBIM 3 dekTom

YMEHBIIICHUEM BA3KOCTH PACTBOPA

YBEJIMUCHUEM CTEIICHU AUCCOLHALINT

yBEIMUCHHEM KHHETUIECKON SHEPTHH HOHOB

[Tpu GeckoHEYHOM pa3BEACHNH SKBUBAIICHTHAS JIEKTPOIPOBOTUMOCTS BOJHOTO PACTBOPA AJIEKTPOIIUTA PaBHA:
HYJIIO

ANEKTPOTIPOBOTHOCTH BOIIBI

CyMMe TIpeJIeNTbHBIX TIOJBIKHOCTEH NOHOB

Pa3HOCTH IPENETbHBIX TOIBUKHOCTEH HOHOB

MIPOU3BEIICHUIO MIPEACIbHBIX MOABIKHOCTEH HOHOB

B nmpoBoaHMKax epBOTo pojia HOCUTENSIMHU 3JIEKTPUUECTBA ABIISIOTCS:
HOHBI

MOJIEKYJIbI

3JIEKTPOHBI

paauKasl

Bennunna, paBHast 00paTHOMY 3HaUCHHIO yIEJIBHOTO CONPOTHUBIICHUS HAa3bIBACTCSI:
YAEIbHON TPOBOAUMOCTBIO

MOJISIPHOM IIPOBOJUMOCTBIO

MpEeAENIbHOM 3JIEKTPUYECKON MPOBOAUMOCTBIO

IJIEKTPUYECKOHN MOABHKHOCTBIO

[IprmepoM NpOBOJHKMKA BTOPOTO poJa SBISIETCS:
paciiaB XJopHa HaTpuUst

Meb

AJFOMUHUN

BoJIb(Ppam

BeJ'II/I'-II/IHa, usMepsdaemMas O6paTHBIM 3HAUYCHUEM YJACJIBbHOI'0 COINIPOTUBIICHU A, HA3bIBACTCA:
QJICKTPOIIPOBOAHOCTD

OKBUBAJICHTHAA 3JICKTPUYCCKAAd IPOBOAUMOCTD

MOJIApHAad JICKTpHUYCCKasd MpOBOAUMOCTD

yAcibHasA 2JICKTPUICCKAA MIPOBOAUMOCTD

MonsipHast 3neKTpudecKast IpOBOJAUMOCTb:
YBEIMYMBAETCS C YBETMUYEHHUEM KOHIIEHTPALIUU PacTBOPa
HE 3aBUCUT OT KOHLIEHTPAIMK pacTBOpa

YMEHBIIIAETCs C YBEIMICHNEM KOHIIEHTPAILlUU pacTBOpa

CKOpOCTh IBUKEHHSI HOHOB B PACTBOPE HE 3aBUCHT OT:
HAIPSKEHHOCTU MIEKTPUUECKOrO MOJIS

TEeMIIEpaTypbl

JABJICHUS

BS3KOCTHU PacTBOpa
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C yBenuueHne pa30aBiIeHHU MOJISIPHAS ANEKTPUIECKast TPOBOJAUMOCTD:
YBEITMYUBACTCS

YMEHBIIIAeTCs

HE U3MEHseTCs

paBHa HYIIO

YcnoBHBIN 3apsisl, KOTOPBIM MPUIKUCHIBAETCS aTOMY B COCJMHEHUHU MPU YCIOBHUM, YTO BEIIECTBO MOCTPOCHO W3
HOHOB, Ha3bIBAETCS

BaJICHTHOCTD

BaJICHTHOE COCTOSIHHE

CTEIIEHb OKHCICHUS

KOOPAWHAIIMOHHOE YHCIIO0

KonnuratuBHeIMH CBOIICTBaMH PacTBOPOB HA3bIBAIOTCS TaKUE, KOTOPBIE ONPEAETIIOTCS
NPUPOION YaCTHIL

KOHIIEHTpalMel YacTulIl

pa3MepoM YacTHI]

IPUPOION PACTBOPUTEIS

PactBop kunut npu temrneparype

OoublIel TeMIepaTyphbl KHIICHHUST PACTBOPHTEIIS

paBHOW TeMIEepaType KUIEHUS PAaCTBOPUTEIS

HIKE TEMIIEPATYPHI KUIICHUS] YUCTOTO PACTBOPUTEIA

IIpY CpEIHEN TEMIIEPATYPE KUIIEHUS MEXKY TEMIIEPATypaMH KUIIEHUS] pACTBOPUTEIIS U PACTBOPEHHOIO BEILIECTBA

Brruucnure ocmormdeckoe paBnenue npu 27°C pacTBOopa caxapa, OJHUH JIUTP KOTOPOro coaepxkut 9lr
PacTBOPEHHOT'O BEIECTBa

332 klla

663 klla

2457 klla

OcMoTHdeckoe naBlieHHe HekoTtoporo pactBopa npu -3°C coctaBmsier 2735klla. Ilpu kakoit TemmepaType
ocMmotuyeckoe aasinenue nocturaet 3040 klla

27°C

3°C

30°C

Konnentparus noHoB Bojioposaa B pactBope ¢ pH=2
0,01 cmomn/1

0,1 momnn/1

1 mounb/n

10 moits/n

Paccuwnraiite pH OydepHoro pactBopa, conepxkamiero 0,5 Moib/1 arierata HaTpust ¥ 1 MOJIB/JT YKCYCHOM KHCIIOTHI
(pK=4,76)

4,76

4,45

4,26

5,76

YTBepKAeHNA, CHOpPaBeUIMBbIE ISl TAapUUAIbHBIX MOJBHBIX BEJIMYHMH, OINKCHIBAIOIINX PAcTBOP JaHHOW
KoHIeHTpauy. [lapuyanpHas MoibHAs BETWYHHA ATO -

9KCTEHCHBHAsI BETUYHHA

MHTEHCHUBHAs BEIMYNHA

(YHKIHSI COCTOSTHUS

(yHKIHS Tporiecca

XapaKTEepHCTHKa BKJIa1a KOMIIOHEHTA B COOTBETCTBYIOLIEE CBOMCTBO pacTBOpa

CBOICTBO pacTBOpa B LIEJIOM, HE 3aBUCSIIEE OT €r0 KOHIEHTPALUH
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YTBepKIeHHUs, CITPABEITUBBIC IS 0YIITHOCKOTUYECKONW KOHCTAHTBI

3aBUCHUT TOJBKO OT CBOMCTB PACTBOPHUTEIIS,

3aBUCHUT OT CBOMCTB PACTBOPUTEISI U PACTBOPEHHOTO BEIIIECTBA;

3aBHICHT OT CBOWMCTB PaCTBOPUTEINSI U KOHIICHTPAIINH PACTBOPA;

3aBHICHT OT TeMIIEPaTypbl M KOHIIEHTPAIIUN PacTBOPA;

YMEHBIIIAETCS C POCTOM COOTHOIICHHUSI YACIBHON TEIUIOTH UCTIAPEHUS K KBaApaTy TeMIIepaTyphbl KUTICHUSI.

Kprnockomnmyeckre KOHCTaHTHI IJ1s1 OeH30J71a U BOJBI paBHBI COOTBeTcTBeHHO 5,12 m 1,86 K-kr/mMomb. Monekymna
BEIIECTBA B BOJIHOM PACTBOPE MOJHOCTBHIO JUCCOIMUPYET HA JIBEC YACTHUIIbI, 2 B OCH30JIe HE TUCCOIMUPYET U HE
aCCOLMUPYET. YKAKUTE, BO CKOJBKO pa3 OyayT pa3iuyaThCsl MOHWKCHUS TEeMIepaTyphl Hadajla OTBEPACBAaHUS
pa30aBICHHOIO pacTBOpa OJHOTO M TOTO € BemecTBA B OCH30JIe W B BOJIE NPU OJMHAKOBBIX MOJISUTBHBIX
KOHIICHTPAIHSIX

1,0

1,4

1,8

2,0

Nzotonngeckuii koadurmernt Bant-I'odda 310 monpaska, yauThIBatoIIas:

yBEJMUCHHE PABHOBECHOT'O IABJICHUS Mapa HaJl YUCTHIM PACTBOPHUTENEM MPH HATPEBaHUM;
HCIMOCTOAHCTBO AAaBJICHUSA ITPU HAIPECBAHUHN WUJIN OXJIAKACHHUU PACTBOPA,

pas3nrygre MOJIIPHBIX Macc PacTBOPUTENS M PACTBOPEHHOTO BEIIECTBA;

U3MEHEHHE YKCIIa YaCTHUIl B paCTBOPE IPH AUCCOLMALIMY WIN ACCOIHAIIMU MOJIEKYJI;
U3MEHEHHE IUIOTHOCTH PAacTBOpA MPHU JUCCOLMALMY MM aCCOLUALUN MOJIEKYJI.

Breruncnure uzoronmdeckuii kodddunment Bant-IT'odda anms pazbaBieHHOr0o BOIHOTO pacTBOpa HEKOTOPOTO
BEIIECTBA, €CIM MOJIEKyJa BEIecTBa IUCCOLMUPYET B pAcTBOpE Ha JBE YaCTHIBI M CTENEHb IUCCOIHAINH
coctasisieT 60%

1,0

1,2

1,4

1,6

2,0

M3BecTHO, 4TO MPAaKTUYECKH BCE MOJIEKYJBl OCH30MHOW KHCIIOTBHI, PACTBOPEHHOW B OEH30JI€, aCCOLMHPOBAHbBI B
nuMmepbl. Berancnure m3ortoHwueckuin kodddumment Bant-I'odda ans pasbaBieHHOTO pacTBOopa OEH30MHOM
KUCJIOTHI B OeH30I1€

0,1

0,5

1,0

15

2,0

BriOeputre BbIpake€HHE, KOTOPOE MOXKET HUCIIONb30BaThbCs Ul OIPEAETICHUS KaXKylleWcs MOJISIPHOW Macchl
PACTBOPEHHOTO BELIECTBA KPUOCKONNYECKHM METOA0M
M=Max+M,x,

3 = 100082,
glﬂ?::m

M= g, RT
il

2 - 100Kz,
glﬁTms

Kakoe ypaBHeHHE paBUIIBLHO MEpeaeT CBsI3b MEXy H30TOHNYEeCKUM K03 dunrentoB Bant-I'odda u crenensio
Juccouuanmumn ci1aboro 3J'IeKTpOJ'II/ITa?
i=1-(v+la

58



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

AOcCoIoTHas CKOPOCTh IBHIKEHUS HOHOB — 3TO ...

CKOPOCThH JBM)KCHUSI HOHOB PH OECKOHEYHOM pPa3BECHHN;
CKOpPOCTh JBM)KCHUS MOHOB TP HANPsHKEHHOCTH Todist 1 B/M;
MOJISIpHASL SJEKTPUUECKasi IPOBOAUMOCTS;

yAeTnbHas dJeKTpUYecKasi IPOBOJUMOCTb.

Buok 2

VYpaBHenue Knanelipona-Knay3uyca onuceIBacT 3aBUCUMOCTb PABHOBECHOTO JTABJICHUS OT TEMIIEPATyphl ISl
OJHOKOMITOHEHTHOH 01HO(a3HOHI CUCTEMBI

OJHOKOMITOHEHTHOH NBYX(a3HOI CUCTEMBI

JIBYXKOMIIOHEHTHOH 0JJHO(a3HOM CHCTEMBI

JIBYXKOMIIOHEHTHOH JBYX(a3HOW CHCTEMBI

JBYXKOMIOHEHTHOU TpeX(a3HOW CHCTEMBI

BriOepute mpaBylo 4YacTh ypaBHEHHS, ONMCHIBAIOUIETO XOJ JHHWUM MOHOBapHMAaHTHOTO paBHOBecus Ha P-T-
JarpaMme COCTOSHUSI [Tl OAHOKOMITOHEHTHOM ABYX(a3HOl cHCTEeMBbI, COOTBETCTBYIONIYIO JieBoi yacTu dP/dT=
M

T
iy

RT

AR 1
e
A

o

Boibepute mpaByl0 uacTh ypaBHEHMSI TEMIICPAaTYpHON 3aBHCHMOCTH JaBJICHHS HACHIIIEHHOTO Mapa,
COOTBETCTBYHOLLYFO JeBoii yactu In(P /P ) =

MH

RT

A1 1
?{E_f]
A1 1
Flaz)
AT
TAY

B3aumHbIe Mepexo/pl KPUCTAUTMYSCKAX MOIU(PHUKAIMH YHCTOr0 BEIIECTBA, KOTOPhIE MOTYT HPOTEKaTh Kak B
IpsSIMOM, TaK U B 0OpPaTHOM HaIPaBIICHUSAX B YCIOBUSIX PABHOBECHS

MOHOTPOITHBIE

SHAHTHUOTPOIIHBIE

HeoOpaTHMbIe

oOparuMeble

Jlnarpamma cOCTOSIHUSI BOJIbI TP HEBBICOKUX JaBiieHusX. KpuBas AD onuchIBaeT 3aBUCUMOCTb:
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374°C
218\

0.01°C
4.58 MM pT.oT 3

T
TEMIICPATYPHI TJIABJIICHUA JIbJAa OT JABJICHUA

PaBHOBECHOTO JIaBJICHHSI BOASHOTO T1apa HaJO JHJI0M OT TeMIIEPATyPHI
JIABJICHUS HACHIIIEHHOTO Tapa HUIKOH BOJIBI OT TEMIEpPaTyphl
TEMIIEPaTypPhl KUTICHUS BOABI OT JABICHUS

Touku AuarpaMMel, OTPAXKAIOLIUE COCTOSHUE U YCIIOBUSI CYILIECTBOBAHHS CUCTEMBI Ue€pe3 paBHOBECHbIE 3HaUeHUs P
u T, Ha3BIBAIOT

TPOUHBIMU

(urypaTuBHBIMH

JIBOMHBIMU

M30MOp(HBIMH

Juarpamma cOCTOSTHUS cepbl. B cooTBeTCTBUY ¢ (a30BOii AHAarpaMMOil cepbl MPH MOBBIIICHUH JIaBICHUS
TeMmIeparypa IjaBjieHus POMOUUECKON cephbl
P
)

151°C
1288 atm

YBEJIIMYHUBAECTCS

YMEHBIIAETCA

HE U3MEHSETCA

M3MEHSETCS pa3IUYHBIM 00pa30M B 3aBHCUMOCTH OT JABJICHUS

I[I/Ial"paMMa COCTOSAHUS CCPHI. Touka B Ha AuarpamMmme:
P
[s]

=
TpexdazHas UHBapHAHTHAs CHCTEMa

cucreMa: cepa poMOHUYecKast — cepa MOHOKJIMHHAS — Ta3
cucTeMa: cepa poMOMUYecKas — cepa MOHOKIIMHHAS — JKHJIKOCTb
CUCTEMA: CEPA MOHOKJIMHHAS — KUAKOCTb — a3
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dinP _ AH
VKakuTe 06J1aCTh IPUMEHAMOCTH ypaBHeHust d7  RT’ npu onucaHuy JByX(a3HbIX PABHOBECHIT B
OJHOKOMIIOHEHTHBIX CUCTEMAX:
PaBHOBECHS C Y4acTHEM T1apa BOJIM3U KPUTHUECKON TOUKH;
PaBHOBECHs C y4aCTHEM I1apa, pacCMaTPUBAEMOr0 KaK UJCaJIbHbIN Ias3;
PaBHOBECHA C y4aCTHEM Iapa, pacCMaTpHUBAaeMOro KaK MICaNbHBIN ra3, IpH yCIOBHAX, JAIEKUX OT KPUTHUECKOU
TOYKHU;
paBHOBecHS TBEPAOH U KUAKOH Pa3.

Uwmcno cremneHeil cBoOO B NBYX(ha3sHON 00HOKOMHOHEHMHOU CUCTEMBI, HAa KOTOPYIO U3 BHEIIHUX YCIIOBUHN BIHSIIOT
TOJIBKO TEMIIepaTypa U JAaBiIcHUE
1

2
5
4

Yucno creneHeilt cBo60ab! ABYX(ha3HOI 08yxKoMNnOHeHmHOU CUCTEMBI, Ha KOTOPYIO U3 BHELIHUX YCIOBUH BIIHSIOT
TOJIBKO TEMIIEpATypa U AaBJICHUE
1

2
5
4

Yucno creneHeit cBoO0OAbI Tpex(azHOW IByXKOMIIOHEHTHOM CHCTEMBI, Ha KOTOPYIO U3 BHEIIHUX YCJIOBHH BIIUSIOT
TOJIBKO TEMIIEpaTypa U AAaBICHUE
1

5
4
3

Ha nuarpaMme cocTOsHUS A1 YUCTOTO BEUIECTBA UMEIOTCS TUHUU
JUTS paBHOBECHS KUIKOCTh—TIap

111 paBHOBeECHs Tpex (a3

JUIs. paBHOBECHS ABYX Ia3000pa3HbIX (a3

JUIs1 paBHOBECHS KpUCTAJIIbI—TIap

IUIs1 PAaBHOBECHS! KHUJIKOCTb—KPHCTAILIBI

Baok 3

Haxonsimascs B cOCTOSIHUM paBHOBECHS CUCTEMA 2S02(r) + O2(r) = 2803@

TOMOI'CHHasA
reTeporeHHas
onHO(a3Has

nByxdaznas
TpexdazHas

Haxopsimasics B cocrostauu paBaoBecus cucrema NH HCO. =NH. +CO_ +HO
4 3(k) 3(r) 2r) 2 (k)

TOMOTEHHAs
reTeporeHHast
omHo(hazHas
nByxdaznas
TpexdaszHas

Haxonsiascs B cOCTOSIHUM paBHOBECHS CUCTEMA PCIS()K) = PCI}(F) + Clz(r)

TOMOT€HHAas
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reTeporeHHas
omHo(hazHas
nByxdazHas
qeTeIpexdazHas

Umucno cremeHeid ¢cBoOOIBI (BapHAHTHOCTh COCTOSIHHS) CHCTEMBI, coctosmeii 3 K kommonenToB u @ ¢as, Ha
KOTOPYIO M3 BHEUTHUX YCJIOBUM BIHSIOT TOJILKO JaBIICHUE U TEMIIepaTypa

K+®+2

K-®-2

O-K+2

K-®+2

[IpaBuno paBHOBecus a3 ['nuboca

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

UYucno creneneld cBOOOABI (BapHaHTHOCTH COCTOSIHUSI) CHCTeMbI, coctosimeil n3 K xommoneHToB U @ a3, Ha
KOTOPYIO U3 BHEUIHUX YCJIOBUHN BIMSIOT TOJBKO TeMIIepaTypa (1aBjIeHHe MOCTOSHHO)

K+®+1

K-®-1

K+®-1

O-K-1

K-®+1

Urcno He3aBUCHMBIX KOMIIOHEHTOB B PaBHOBECHOU CHCTEME N2(r + 2H2(F

= 2NH3(r MOJTy4eHHON B pe3yJbTare

) ) Y

CMEIIEHHMS 2 MOJIb a30Ta ¥ 5 MOJIb aMMHaKa

5
2
4
1

Uucno (a3 B paBHOBECHOM cHUCTEME NH4C|(K) = NH}(F + HCI(F)

)

RO W

Yucro crenenei cBo001bI 1ByX(a3HOH OHOKOMIIOHEHTHON CHCTEMbI, Ha KOTOPYIO M3 BHEITHUX YCIOBHM BIUSIOT
TOJIBKO TEMIIEpATypa U JaBICHUE

ADNWOE

Haubonbiree uwmciio PAa3IMYHBIX (1)3,3, KOTOpPBIC MOTrYyT COCYIICCTBOBATH B PAaBHOBCCUU B ,I[ByXKOMHOHGHTHOﬁ
FCTGpOFeHHOﬁ CHUCTEMEC, HAa KOTOPYIO M3 BHCITHUX yCHOBI/Iﬁ BJIMAKOT TOJIBKO TEMIICpATypa U JaBJICHUC

NP EFPOTW
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Yucio mapaMeTpoB COCTOSHUSI, OTIPEIEIISIONIee B OOIIEM Cllydae pa3MepHOCTh KOOPIHHATHOTO MPOCTPAHCTBA
JIMAarpaMMbI COCTOSIHUS TPEXKOMITOHEHTHOM CHCTEMBI
2

4
3
1
5

KpI/IBOI‘/'I OXJIAXKACHHS HAa3bIBaCTCsL

3aBUCUMOCTDH TCMIICPATYPhbIL OXJIAXKJAOIIEHCS CMECH OT BpPCMCHU.

3aBUCUMOCTD TEMIIEPATYPHI OXJIAXKIAFOIIECHCS CMECH OT JaBJICHHUSI.

3aBHCHUMOCTb MOJIbBHOM MacChl OXJIaXKIaI0IIeCsa CMECH OT BpCMCHU.

BCPTUKAJIbHAA JIMHUA HA JUarpaMme MiIaBKOCTH IIPpU OHpeHCHCHHOﬁ MOJILHOH J0J1e.
COBOKYIIHOCTb JIMHUN Ha auarpamMme IiIaBKOCTH.

OtHocuTeNnpHbIE KoJanYecTBa (a3, HaXOJAIIMXCSl B PABHOBECHHU, HAXOMAAT
10 NIPAaBUILY pblYara.

o npasmty (a3 ['ub0Oca.

o npaBuiry Pozeboma.

0 TIPaBUITy OTPE3KOB.

no ypaBHeHuto Illpenepa.

III/IanaMMBI COCTOSIHUA a3eOTpOHHOI\/'I 6I/IHapHOI\/'I CHUCTEMBI C ITOJIOKHUTCIIBHBIMU OTKIIOHCHHUAMHA OT MACAJIBHOCTH B

KUIOAKOM COCTOSAHHUH

F = const T = censt
L, P
B
T .
/ E P
A B A B

JlnarpamMMbl COCTOSIHUSI OMHAPHBIX CHCTEM, B KOTOPBIX YBEIMUEHHE COJICp)KaHUs KOMIIOHEHTa A TIPUBOJIUT K POCTY

o011ero aBieHus napa npu 10001 KOHLIEHTPAIMK pacTBOpa

P e gonst T = const
TE

//"lﬂ P.n“\

yTBep)K,Z[eHI/IH, CIIpaBCUIMBBIC JI TOUKHU a3€0TPOIla HA AUArpaMMe KUIICHUA 6HHapHOI>i )I(I/I,I[KOﬁ CHCTEMEI: B 3TOH

TOYKE

JIWHUY KUAKOCTH U TIapa IMEIOT MUHUMYM HJTH MaKCHMYM;

KOHIIEHTPAIHU JIETYYer0 KOMIIOHEHTa B PABHOBECHOM I1ape OOJIbIIe, YeM B KHUIKOCTH,

KOHIIGHTpaLus JIETYy4ero KOMIIOHEHTa B PABHOBECHOM I1ape MEHBIIIE, YEM B JKUAKOCTH;

KOHIICHTPAITUX KOMIIOHEHTOB B KUIKOCTH PAaBHBI COOTBETCTBYIOIINM KOHIICHTPAIUSIM B PABHOBECHOM T1ape;
JIMHUM KUJKOCTH M [1apa UMEIOT OOIIYI0 TOPHU30HTAIBHYIO KacaTeIbHYIO.

OnnodaszHbie 001acTH, BEIPAXKAIOIINE COCTOSHUE )KUAKOCTH, HA THarpaMMe KUTIEHUST OMHAPHBIX CHCTEM
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P = const T=const 6 8
T
& 2 7 PB
4 5
i
1
A B A B

a).l; ©6).5; B).3; 1).2.

Paznen «PaBHOBecHbBIE 3JIeKTPOAHbIE MPOLECCHD)

DNEKTPONUTUUCCKHIA KITIOY, CITY KAIUH [T SIMMUHUPOBaHUS () ()y3MOHHOTO TIOTEHIIMANA,
3alOJHEH JUCTWLIUPOBAHHOM BOJOM.

COJIEP>KUT MOHBI C OJMHAKOBOI ITOABIKHOCTEIO.

COJIEP’KUT HOHBI C aHOMAITbHOU MOIBIYKHOCTHIO.

3a0JHEH UCCIIETyeMbIM PAaCTBOPOM.

COJIEP)KUT HACKHIIIEHHBIN PACTBOP XJIOPUCTOTO KAWL

Meral, UCIOJIb3YEMBII B Ta30BbIN MIEKTPOJAX JOJDKEH
Yy4acTBOBATh B AJIEKTPOIHOM pEeaKIUu.

OBITh HHEPTHBIM K JIEKTPOIHON PEaKIHH.

XOPOIIO COPOUPOBATH T'a3bl.

MOJTHOCTBIO UCKITIOYATh COPOIMIO Ta30B.

MMETh CUIIBHO PA3BUTYIO MOBEPXHOCTD.

Hcnonb3yemblii B XMHTHAPOHHOM 3JIEKTPO/IE XMHTHIPOH MPECTABISIET COOOM:
9KBHMOJIEKYJISIPHOE COEIMHEHHE XMHOHA U THIPOKCUIAMHHA.

JIETKO PAcTBOPHMAs CMECh XHHOHA U THIPOOKHUCH XpOMa.

MajopacTBOPUMOE COCIUHEHHE.

MajopacTBOPUMOE COCIMHEHHE XMHOHA CO CIIEAAMU THIPOXUHOHA.
9KBHMOJIEKYJISIPHOE COEIMHEHHE XMHOHA U THAPOXHHOHA.

CoOTBeTCTBHE CXEMATHYHOTO N300PaKEHHUS IEKTPOJIA €r0 TUITY

1. Cu?|Cu. a) MOHOOOMEHHBIH
2. CI',AgCI™, Ag.. 0) 2JIEKTPO/I IEPBOTO Pojia
3. H3O"|H,,Pt . B) Ta30BBIif 3JIEKTPOJT

I') MOHCEIEKTHBHBIN
JI) BJIEKTPOJ BTOPOTO poja
€) METaTIOOKHCHBIN

O6pazoBaHye NOTEHIMANIA CTEKISTHHOTO 3JIEKTPO/Ia MMPOUCXOJIHT 32 CUET
MOHOOOMEHHBIX ITPOIIECCOB.

OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBIX TTPOIIECCOB.

MPOLIECCOB PACTBOPUMOCTH CTEKIIA.

oOMeHa MeX1y HOHaMH B CTEKJIE U B PacTBOPE.

KasiomenbHbIN 31EKTPOJ OTHOCUTCS K:
OKHCIIMTEIbHO—BOCCTAHOBUTEIILHBIM.
anexTponam 1 pona.

3JIeKTpoJiaM 2 poJa.

3JIEKTPO/IAM CPaBHEHHUSL.
HOHOOOMEHHBIM JJIEKTPOJIaM.

XnopcepeOpsHBIN 3JIEKTPOA OTHOCUTCS K:
OKHUCIINTEIbHO—BOCCTAaHOBUTEIHHBIM.
anekTponam 1 poxa.



AJIEKTposIaM 2 poJa.
AIIEKTPOJIaM CPaBHEHUSI.
MOHOOOMEHHBIM BJIEKTPOIaM.

XUHTUAPOHHBIN AJIEKTPO OTHOCUTCS K:
OKHUCIIUTEIIbHO—BOCCTAHOBUTEIHHBIM,
anexTpomaM 1 pona.

AIEKTpoJiaM 2 poJa.

AIEKTPOJaM CpaBHEHHUSI.
WHANKATOPHBIM 3JIEKTPOJIaM.

UT0 Ha3bIBACTCA YCIOBHBIM 3JICKTPOAHBIM MOTCHIIMAIOM?

-YCJIOBHBIM 3JIEKTPOIHBIM IOTEHIIUATIOM Ha3bIBAECTCS 37C 3JIEMEHTA, COCTABJIEHHOI0 U3 JAHHOIO 3JEKTPOoaa U
CTaHJIapTHOT'O BOJIOPOJTHOTO 3JIEKTPOJI;

-YCJIOBHBIM 3JICKTPOIHBIM MOTEHIIMATIOM Ha3bIBACTCA 3C 3JIEMEHTA, COCTABJICHHOTO U3 JAHHOTO 3JIEKTPOJa U
CTaHAAPTHOTO KaJOMEJIBHOTO JIEKTPO/a;

-YCJIOBHBIM 3JIEKTPOIHBIM MOTEHIIMATIOM Ha3bIBACTCS MOTEHIMAI AIEKTPOJA IPU AKTUBHOCTH €r0 HOHOB B
pacTBOpe, paBHOMW €JIMHHUIIE;

-YCJIOBHBIM 3JICKTPOJIHBIM MTOTCHIIUAJIOM Ha3bIBAETCS MOTCHIIMAN JIeKTpoa inbo B HepHCTOBCKOIM, JIN6O B
OcCTBaIbIOBCKOM ITKAJIC.

3Ha4YeHUs CPeTHUX HOHHBIX KOA(P(PUIIMEHTOB aKTHBHOCTH JJIEKTPOJIHUTOB:
OepyTcs U3 CIpaBOYHUKA

paccuuTHIBalOTCS 1O ypaBHeHuI0 HepHera

paccunThIBatoTCs 1Mo ypaBHeHHto Kiaysuyca-MoccoTTu
PacCUMTHIBAIOTCA 0 ypaBHeHUIO I no0Oca-/rorema

paccuuThIBalOTCA 10 ypaBHeHUIO Jlebas-1 rokkemns

Hucno ne BXojsliliee B ypaBHeHUE HepHeTa, COOTBETCTBYET:
YHUCILY 3JIEKTPOHOB, YYACTBYIOIIUX B PEAKLIUU

YUCILY 3JIEKTPOIAHBIX PEaKIi

3apsI0BOMY YUCIy aHUOHOB B PacTBOpE

3apsI0BOMY YUCITY HOHOB THAPOKCOHUS

MIPOU3BEIAEHUIO 3aPAJOBBIX YHCEN KATUOHOB U AHHOHOB

CranmapTHBINA TOTSHIIHAN XHHTUPOHHOTO 3JIEKTPO/Ia IIPU 25°C paBen +0,699B. Kakoii U3 nmepeyncieHHbIX HUKE
AJIEKTPOJIOB CIIEAYET BHIOPATH JUIsl IOCTPOCHUS TalbBAaHIHUECKOTO 3JIEMEHTa, MPU paboTe KOTOPOTO THIAPOXHUHOH
OyIeT OKMCIIATHCA B XMHOH TipH 25°C?

Cu?*/Cu (aci®* =1) ¢°Cu®*/Cu=+0,337B

Zn*IZn (az?* =1) ¢°Zn?*/Zn=-0,763 B

Pb%/Pb (app®* =1) ¢°Pb?*/Pb= -0,126 B

Hg?*/Hg (omg®*=1) ¢°Hg?*/Hg=+ 0,854 B

Cu*/Cu (ac* =1)  @°Cu*/Cu=+0,521 B

Kaxoii anektpon Ha3bIBaeTCs KaIOMENbHBIM?
Hg| HY(NOs).

Hg| Hg2SOs, CdSO4

Hg| Hg(NOs),

Hg| Hg.Cl, CI

Hg, K| KCI

Kakue nonst Y4YaCTBYIOT B 3JICKTPOJAHOM IIPOLIECCE HAa KAJIOMCIbHOM 3J'ICKTpO,Z[e?
A92+

ngz+

K+

Hg*
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Cr

[To xakoMy ypaBHEHHIO PaCCUNUTHIBAIOTCSI PABHOBECHBIE 3JIEKTPOAHbIe MoTeHIHanbl U DJ]C raabBaHUYeCKUX
3JIEMEHTOB?

YpaBHEHUIO AppeHuyca

ypaBHeHuto Baut — ['odda

ypaBHeHuro HepHcTa

ypaBaeHuto [ m66ca—I enpmromnpiia

ypaBaenuto [ m66ca—/{rorema

Kax naspiBaeTcs moTeHIMA, BO3HUKAIOIINM HAa TPaHUIIE pa3/iesia SJICKTPOIUTOB B JIEMEHTAX TUIIA:
M, MA, aq ||aq, MA, | M ?
ar<a
MeMOpaHHBIH
3IEKTPOIHBIN
(hazoBbIit
G Gy3nOHHBIA
XUMHUYECKUAN

DNEeKTPoa, MOTEHIHANl KOTOPOTO 3aBUCUT OT KOHIIEHTPAIH aHAIH3UPYEMOTO HOHA, Ha3bIBACTCH. . .
CTaHJIAPTHBIM DJIEKTPOJIOM;

AJIIEKTPOIOM CPABHECHUS,

WHAAKATOPHBIM 3JIEKTPOAOM;

BOZOPOIHBIM IIIEKTPOAOM.

Hegepno, uto cornacHo ypaBHeHHI0 HepHCTa moTeHIHal 31eKTpo/ia 3aBUCHT OT ...
€ro Macchl;

€ro NpUpOAbI;

TEMIIEPATYyPHI;

KOHILIEHTPALMH AJIEKTPOJIUTA.

DeKTpoAHbIe TOTEHIUANBI onpenelsitoT mo D/]C ranbBaHNUECKOTO 3JIEMEHTa, COCTABICHHOTO U3 IaHHOTO
AJIEKTPOJIA ¥ CTAHJAPTHOTO ...... JJIEKTPOA.

BOJIOPOJTHOTO;

IJIATUHOBOTO;

cepeOpsHOTO;

MEJTHOTO.

OnexTpoaoM 1 pona SBISIETCS HNEKTPOS ...
Ag | AgCl, KCI;

Cu | Cu®;

Hg | HgCl, KCI;

Pt | Fe3*, Fe?*.

DIEKTPOIOM 2 poJia SBIISETCS IEKTPOT ...
Ag|Ag";

Ag | AgCl, KCI;

Zn | Zn%;

Pt | Fe3*, Fe?*.

OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIM QJICKTPOAOM SABJIACTCA SJICKTPOLX ...
Ag|Ag;

Cu | Cu?;

Pt | Co®*, Co?;

Ag | AgCl, KCI.



Yucno Z, Bxojsiiee B ypaBHeHre HepHcTa COOTBETCTBYET

YHICITy MOJBb 3JIEKTPOHOB, YUYACTBYIOIIUX B AJIEKTPOTHOM IPOIIECCE.
YUCITY 3JIEKTPOAHBIX PEAKIIUMA.

3apsI0BOMY YHCITYy aHUOHOB B PaCTBOpE.

3apsAA0BOMY YHCITY HOHOB THAPOKCOHHS.

st pacueta JC ¢ nomouipio ypaBHeHus: Hepaera Heo0X0auMO 3HATh
craanaptayio J/C anemMenTa u TeMieparypy.

3/1C HopmainbHOTO AiIeMenTa BecToHa.

CTEXHOMETPHUYECKOE YPABHEHUE PEaKIfy B 3JIEMEHTE.
3IIEKTPONPOBOAHOCTH PACTBOPOB, BXOAALINX B COCTaB dJIEMEHTA.
atMocdepHoe JaBIcHNE

Bennunny 3/1C ranpBaHHYECKOTO 3J€MEHTa MOXKHO PacCYUTaTh
¢ noMmouieto ypapHeHus dapanest.

C MOMOIIBI0 ypaBHEeHUs PpyMKHHA.

C MOMOILBIO ypaBHeHHs HepHcTa.

moMoIpio ypasHenus [ m66ca-J{rorema.

1t HOpManbHO Pa30MKHYTOI'O FaJIbBAHUYECKOT'O 3JIEMEHTA 3JIEKTPOJMBIKYILAS CHIIA PaBHA
Pa3HOCTH AIIEKTPOJHBIX TOTEHLMANOB Ha BbIBoaxX ['0.

MaJECHUIO HAIMIPSDKEHUS Ha BHEIIHEM YYACTKE LIENH C FaIbBAHUYECKUM 3JIEMEHTOM.
HaNpsHKEHUIO Ha BBIBOJIAX Pa0OTAIOIETO AIEMEHTA.

IIPOU3BEIEHUIO TOKAa HA CYMMY COIIPOTHUBIICHUN

W3BecTHEI cnepyromue MeTonbl usMepeHus 3C raipBaHHUECKOro AIEeMEHTa
OTEHIUOMETPUYECKHUIA.

noJsiporpaduaecKuil.

KOMITEHCAIIMOHHBIH.

KOHJTyKTOMETPHUYECKHUM.

Kakwue ranpBaHndeckme 371eMEHThI UCTIONB3YIOTCS U N3MEPEHHS YHCEeTl IIEPEeHOCca TI0 METOAY IEKTPOABIKYIIINX
cun?

MIPOCTHIE XUMHYECKHE DJIEMEHTHI

KOHIIEHTPAI[MOHHBIE 3/7€MEHTHI C IEPEHOCOM HOHOB

KOHIIEHTPAI[MOHHBIC DIIEMEHTHI 0€3 MMepeHoca HOHOB

CJIOJKHBIE XUMHYECKHE DJIEMEHTEI

aMaJibTaMHBIE DJIEMEHTEI

O6patnMo paboTAONIMA TaTbBAHUYECKUH AIEMEHT BBIJICISIET TEIUIOTY B OKPYKAIOIIYIO CpENly. 3aBUCHT JIM M KaK
3JIC 3TOTO AJIEMEHTA OT TEMIIEPATYPbl?

C POCTOM TEeMIIEpaTyphI 3/IC 3TOTO HIEMEHTA PacTeT

C POCTOM TEMIIEPATypPhl 90¢ 3TOTO IEMEHTA MafaeT

C POCTOM TEMIIEPATYPhI /IC TAKOI'O 3JIEMEHTA HE U3MEHSIETCS

C POCTOM TEMIIEpaTyphI 3/IC TAKOTO JIEMEHTa IPOXOIUT Yepe3 MUHUMYM

M3BecTHBI clieaytolre METOIbl UBMEPEHUS 3/C TalIbBAHUYECKOTO 3JIEMEHTA!
MOTEHIIMOMETPUUECKU I

noJIsIporpaduIecKuii

METO/I BOJIbTMETPA C BHICOKUM BHYTPEHHHUM CONPOTHUBICHUEM
KOMIIEHCAIIMOHHBINA

KOHJTYKTOMETPHUUYECKUI

Bennuuny 371 rajibBaHUYECKOTO 3JIEMEHTA MOYKHO PacCUUTaTh:
¢ moMo1IbI0 ypaBHeHus1 Dapazes

¢ moMmouIeio ypaBHeHuss OpymkuHa

C IoMoIIIbI0 ypaBHeHUsI HepHcTa
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¢ moMotisio ypaBHeHms [ m66ca-/lrorema
KaK Pa3HOCTh 3JIEKTPOJIHBIX TIOTCHIIUAIOB raIbBAHHYIECKOTO JIEMEHTA

Kakoii mponiecc nporekaet Ha j1eBoM anekrpoae B uenu AglAgCl, HCI || HCI|CI,Pt,
ecim °Ag|AgCIICI =+ 0,222 B, ¢°Cly/CI + 1,360 B:

BoccranosieHue H' - noHos

okucinenue Cl™ - HOHOB

BOCCTaHOBJIEHHE Ag’ -OHOB

okucnenue Clz

OKucleHue Ag

VYka3aTe cyMMapHOE ypaBHEHHE PEAKINH, TPOTEKAIOIIEE B raIbBAHUYECKOM JJIEMEHTE, COCTOSIIEM U3 [H
kasoMenbHoro snextpoaa npu 25°C (9= +0,281) 1 cTaHAaPTHOTO BOJOPOIHOTO 3EKTPO/IA.

Hg2C|2 +2e — 2Hg +2CI°

2HY + 2Hg +2CI° — H92C|2 +H,

2Hg + SOs#— Hg,SO4 + 2e

2Hg + SO% + 2H —HQ@.S04 + Hy

H. + Hg.Cl, — 2H* + 2Hg + 2CI-

Kaxum TepMoanHaMu4ecKiM ypaBHEHUEM CIIEAYET BOCIOIB30BAaThCS Ul YCTAHOBIEHUS 3aBUCIMOCTH MEXIY 3]IC
rajJbBaHMYECKOTO JIEMEHTa U €€ TeMIepaTypHbIM KOd(PGUIIHEHTOM?

A= RT(EnKa — Aﬁna)
dT

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

dT RT2

TpebyeTcs paccuuTaTh MO0 TEPMOAUHAMUUECKMM JAHHBIM 3/IC 31eMenTa Jlanuens — Skobu npu 25°C  Zn | Zn?*
(a=1),aq || Cu®* (a=1), ag| Cu. Kaxas napa TepMOAMHAMHYECKHMX BETMYUH HEOOXOAUMA JUIS pacyera’?
AH%gg 1 AC 08
AH%08 1 AS%05
AS%205 1 ACp®20
dAH
AHozgg u drT
dAH
Asozgs u a7

Kak nmpaBuibHO 3anucaTh rajJbBaHUYECKUAN IIEMEHT B BUJE POPMYITBI?
Zn| Cu| ZnSOs, ag|| CuSOs4, ag| Zn

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

ZnSQ0s, aq| Zn—Cu| CuSO4, aq

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

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

YPaBHeHI/IC HepHCTa AJId pacycTa 3/1C raJiIbBAHUYCCKUX 3JIEMEHTOB?

E = EO +ﬂ|n®
n.-F ag
E—E° _Emﬁ
neF aRed
RT
E:_gnﬂ
neF O red
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E-E° +E|n&

neF aRed

J1J1s1 9eTo HY>KEH «COJIEBOW MOCTHK» B TaJbBAHUYECKOM DIIEMEHTE?
JUTSL BOSHUKHOBEHUSI DJICKTPOIHBIX TTOTECHIIMAJIOB

JUTSE BOSHUKHOBEHUS 1 (Hy3MOHHOTO ITOTeHIIAATa

JUIsl BOSHUKHOBEHUS 3/IC U paOOTHI 3JIeMEHTa

JUISL yCTPAHCHUS KOHTAKTHBIX MTOTCHITUAIIOB

JUTSL TTPEIOTBPAIICHUS IPOTCKAHMS PEaKI[MK B 0OPaTHOM HaIPaBIICHUU

CyMMapHBIH TOKO0Opa3yroImnii MpoIiecce, MPOTEKAIOIINI B TaIbBAHMYECKOM dj1eMeHTa Jlanuamsa-SAkobn
Zn® + Cu*? — Zn*2 + Cu°
Zn*? + Cu® — Zn° + Cu*?
Zn° + Cu® — Zn*? + Cu*?
Zn*2 + Cu™? — Zn°% + Cu®

Peakuuu Ha 35eKTpoax B rajlbBAHUYECKOM AJIEMEHTE?
Ha KaToJie — BOCCTAHOBJICHHE

Ha KaToje — PeaKiys JUCTPONOPIUMOHUPOBAHUS

Ha aHoJIe — TUAPOIN3 DIIEKTPOITIUTA

Ha aHOJl€ — OKUCIIEHHE

KakoBa nprunHa BO3HUKHOBEHUS 1U((HY3MOHHOrO NOTCHINAIA B raJIbBAHMYECKOM dJIeMeHTe?
pasnuuMe B MIPUPOJE U B KOHLIEHTPALUX 3JEKTPOIUTOB MOIY3JIEMEHTOB

pasnu4ue B OTEHIMAJAaX 3JIEKTPOIOB

pasiuune B MOABM)KHOCTSX KaTHOHA M aHHOHA B AJIEKTPOJIUTAX MOy JIEMEHTOB

pasnu4ue B MOABMKHOCTAX KATHOHOB

pasinuue B MOABMKHOCTAX aHHOHOB

3a cyeT 4ero BO3HHMKACT 3.]1.C. B TAIbBAHMYCCKOM dJIeMEHTE?

3a CYeT CyMMapHOW XMMUYECKOU YHEPTUU

3a CUET OKUCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUI Ha DJIEKTPOIaX
3a CYeT MPOIYCKaHHS TOKA Yepe3 AIEMEHT

3a CYeT MPOIyCKaHUs WHEPTOTO ra3a Yepe3 JIEMEHT

B ranpBannueckoM arieMeHTe Ha Katoje (+) mpoTeKaeT mporece
OKHCJICHUS MeTalla

Pas3IoKEHHE DIIEKTPOIIUTA

THJIPOJIN3 DIIEKTPOIUTA

BOCCTaHOBJICHHUS] HOHOB 3JICKTPOJINTA

B ranpBannyeckoM 3yieMeHTe Ha aHoJie (-) IPOTEKaeT MpoIece
BOCCTaHOBJICHHUS] HOHOB 3JIEKTPOJINTA

OKHCJICHUS MeTallia

pas3ioKeHHe JEKTPOIUTA

THJIPOJIN3 DIIEKTPOITUTA

CxeMa 3amucu TaTbBaHUIECKOTO deMeHTa Janmamsa-Axoou
(-) Zn/ ZnSQs, aq // aq, CuSO4 / Cu (+)
C1 C2
(+) Zn 1 ZnSOs4, aq /laq, CuSO, / Cu (-)
(-)Cu / CuSOs, aq /laq, ZnSO4 / Zn (+)
(-) Ag/ AgNOs, aq // aq, AgNOs /Ag (+)
C1 C2
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XUMHYECKUM TaTbBaHUYECKUM 3JIEMEHTOM Ha3bIBAIOT YCTPOUCTBO:

U3 IBYX 3JIEKTPOJIOB, B KOTOPOM DJIIEKTPUYECKAsl YHEPTHUS IPEBPAIIACTCS B XUMHUYECKYIO;

W3 IBYX DJIEKTPOIOB, B KOTOPOM XUMHUYECKAst SHEPTH IPEBPAIIACTCS B DIIEKTPHIECKYIO;

W3 IBYX DJIEKTPOIOB, B KOTOPOM XUMHUYECKast SHEPTH IPEBPAIaeTCs B MEXaHUIECKYIO;

W3 OJTHOTO 3JICKTPOJIOB, B KOTOPOM MPOTEKAET PEaKIIUs CAMOOKHUCICHUS-CAMOBOCCTAHOBIICHUSI.

CornacHo cxeMme raiapbBanudeckoro anementa Fe[Fe?'||Ni2*|Ni ...
B Mporiecce paboThl AIeMEHTa Ha HJIEKTPOIE OCAKIACTCS HKENe30;
HUKEJIEBBII 3JIEKTPOJT SIBJSIETCS aHOIOM;

HHUKEJIb OKHCIIAETCS;

DIICKTPOHBI JBIKYTCS OT JKEJE3HOTO 3JIEKTPO/Ia K HUKEJIEBOMY.

Maxkcumanbroe 3nauenue DJIC (mpu 0MMHAKOBBIX KOHIICHTPALMSX COJICH) OyIeT y rajbBaHUUECKOTO IEMEHTa
Me|Me(NO3)2||Cu(NOs)2|Cu ecitu cTanaapTHBIH HOTEHIMAT BTOPOTO METaslIa PaBeH ...

-2,36 B;

1,5B;

1,19 B;

-0,76 B.

Ecnu ranpBaHWYeCKHiA 2JIEMEHT COCTaBIICH U3 IBYX BOJIOPOIHBIX JIEKTPOOB, OMH M3 KOTOPBIX CTaHIAPTHBIN, TO
A7 JOCTHKEHHs HaunOobuiero 3nadenus D/1C apyroi sneKTpos ciieyeT IOrpy3uTh B ...

01 M pactBop CH3COOH;

0,1 M pacteop HCI;

0,1 M pactBop H2SOy4;

0,1 M pacteop HBr.

Jusa ysenmmuenns J/1C raapBaHHYECKOTO 3JIEMEHTa, COCTaB-JICHHOTO M3 KaJMHEBOTO M IIMHKOBOTO 3JIEKTPOIOB
CIemyer ...

YMEHBIINUTH KOHIIEHTPAIINIO NOHOB KaJMHS Y KaJIMAEBOTO 3JIEKTPO/Ia U YBEIHMYUTh KOHIIEHTPAIIMIO HOHOB IIUHKA Y
IIUHKOBOTO AJIEKTPOIA;

YBEITUYHUTh KOHIICHTPAITUIO NOHOB ITHHKA;

YBEIIUYHUTh KOHIICHTPAIIUIO HOHOB KaIMUSI;

YMEHBIINUTH KOHIIEHTPAIUIO HOHOB KaMUsl.

MaxkcumanbHoe 3Hauenue D/IC (pu 01MHAKOBBIX KOHLCHTPALMSX COJIeii) OyleT y rajbBaHUYECKOrO JIEMEHTa
Me|Me(NO3);||Cu(NO3),|Cu eciu cTanAapTHBIN NOTEHIIHAT BTOPOTO METaLIa PABEH ...

-0,41 B;

1,5 B;

0,91 B;

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

BUJIET Ne 1
1.0OcHOBHBIE TOHATHS XMMHYECKOW TEPMOJMHAMHUKH. TEepMUHBI W TIOHATHSA: CHUCTeMa (OTKPBITas, 3aKphITasd,
M30JIMPOBAaHHASL, TOMOT'€HHAsI, TETEPOTeHHAsT), COCTOSIHUE U CBOWCTBA CHCTEMBI.
2. CaMOHpOI/BBOJ'H)HLIe 1 HCCaAaMOIIPON3BOJIbHBIC IMTPOLECCHI. KpI/ITepI/II/I CaMOITPOU3BOJIBHOCTU MPOLICCCOB. YcaoBus
TEPMOJUHAMHNYICCKOT'O PAaBHOBCCHUS.
3. Kanopumetpus. DKcnepuMeHTaIbHOE OIpeeSieHne TEIUIOThl PACTBOPEHHS COJIM Ha TIpuMepe Oe3BOAHOTO
cynbdara Mean U MEJHOTO KyIopoca.
4. Tlo pgaHHBIM TaONWIBl pacCUUTaTh HM3MEHEHHWe TepMmoauHammuueckux QyHkouii AH, AF, AS B peakuuw,
MPOTEKAIoNIeH B ralbBaHMUECKOM JIEMEHTE.

Peaxiust T°C D.1.c.,B (dE/dT),, B/rpan
Pb + PbO; +2H,SO4 =PbSO,4 +2H,0 25,0 2,04 1,36-10°®
BUJIET Ne 2

1. TlepBblif 3aKOH TEPMOAWHAMHUKH, (HOPMYJIHPOBKA, MATEMATHYECKOE BBIPAXKEHHE. BHYTPEHHsSI SHEpPrusi,
sHTaNBIHSL. BeipaskeHue |-ro 3akoHa Tl H30TEPMHUYECKOTO, H30XOPHOTO M H300apHOTO MPOIECCOB.

2. YpaBHCHUE U30TEPMbI XUMUICCKOH peakimu. XMMUICCKOE PABHOBECUE B TETEPOTCHHBIX CUCTEMAX.

3. DKcIepuMeHTAIBHOE OIpe/ieIeHHE TEINIOEMKOCTH OPraHHYECKOr0 PacTBOPHUTENS (TeKCaHa).

4. BBIYHCIUTh MAKCHUMAIBHYIO pab0oTy 00paTHMOi PeakIiy, BRIPa3UB €€ B DKOYJISIX U KATOPHSX, IPOTEKAOMIEH B
anemente: Cu|Zn|1a ZnSO4|| 1 CuSO4|Cu. CranmaptHas 3.1.c. paBHa 1,1 B.

BUJIET Ne 3
1. TemmoemkocTs. cTHHHAS, MOJISIpHAS TETIOEMKOCTh. M30X0pHast, n300apHast TEIUIOEMKOCTb.
2. YpaBHeHue n3o00apbl M M30X0Pbl XUMHYECKOI peakiuy. BiusiHue TemnepaTypsl Ha XuMu4deckoe paBHoBecre. CMmelieHne
paBHoBecus (npuHiun Jle-1laTense).
3. Kpuockomnus. OnpeneneHre MoJeKYISIPHOH MacChl pacTBOpPa 3JIEKTPOIIUTA.
DKcrepruMeHTaIbHOE OIpe/elIeHe KOHCTAaHT B ypaBHeHUH Taddens.
4. OnpesienuTh KOHCTAHTY PaBHOBECHUs peakiuy, npoTekaroieii mpu 25°C B snemente Zn|Zn?*
(a=1)||Cu? (a=1)| Cu. D.x.c. nanHOrO 31€MeHTa paBHa 1,1 B.

BUJIET Ne 4

1. Ternossie 3ddekThl. 3akoH ['ecca. 3aBUCHUMOCTD TEMIOBOTO () deKTa XUMHYECKOH peakiuy OT TEeMIIePaTyphl
(ypaBaenne Kupxroda).
2. DKBHBaJICHTHAsI JICKTPHYECKas POBOANMOCTD M 3aBUCUMOCTB €€ OT Pa3HbIX (JaKTOPOB.
3. DKcnepuMeHTaIbHOE ONPEACICHUE YCIbHON 1 YKBUBAJICHTHOMN MPOBOAUMOCTH CJ1a00T0 U CHIIBHOTO 3JICKTPOJIHTA.
4. Bpluuciuts 3.1.c. Lienu:

Ag|0,1 M AgNOs || 0,01 M AgNOs | Ag
npu 25°C. DkBHUBaneHTHas 3eKTponpoBoaHocTh pactBopa 0,1 M AgNOs pasna 10,93, a pactopa 0,01 M AgNO3
paBHa 12,53 Cm-M2MOmb ™. (Cuon = 0t Cpacrsopa; 00 = A/ As).

BUWJIET Ne 5
1. BayTtpenHss sHeprus. DHTanbnus. TermioBoii apQpexT xummdeckol peakiun. 3akoH ['ecca.
2. 'omoreHHble u rereporennsle cucremsl. [IpaBuito ¢a3 'nbodca.
3. Konnykromerpusi. DKCIIEpUMEHTAIBHOE OINpEe/iCHNE aHAIMTHYECKOW KOHLEHTpAalWW CHIBHOTO W ciaaboro
JJIEKTPOJIUTA.
4. PaccunTaTh KOHCTaHTy paBHoBecus peakuun: ZnSOs + Cd = CdSO4 + Zn. CrangapTHelii notennuan Zn|Zn?*
pasen -0,762 B, a Cd|Cd*" =

BUJIET Ne 6

1. Bropoii 3akoH TepMommHamuku. PopmynupoBka l|l-ro 3akoHa TepMoaMHAMUKHA. DHTpONMHA. 3aBHCHMOCTH
SHTPONMHU OT TEMIEPATYphl. MI3MEHEHNE SHTPOIINU B HEKOTOPBIX MPOLIECCaX.
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2. TepMmoauHaMMKa rajbBaHMYCCKOro 3jieMeHTa. OIpelneieHrue IOJHOW, CBOOOAHONW W CBS3aHHOH JHEPIHH
raJlbBaHUYECKOTO IJIEMEHTA.

3. CxeMa 3amucu rapBaHHYECKOT0 drneMenTa Jlanuens-Akoou (371eKTpoAHbIE IPOLIECCHI).

4. PaccuuMTaTh 3.J1.C. BJIEMEHTA, COCTABJIEHHOTO M3 MOIydJIeMeHTOB: ZN|Zn?" (aktuBHOCTH ZN** pasna 0,02) n
Cu|Cu?* (axTuBHOCTH CU?* paBHa 0,3), eciu E° (Cu|Cu?") = 0,373 B; E° (Zn|Zn?*) pasna -0,673 B.

BUJIET Ne 7
1. OnpezneneHue MOJSPHONM Macchl PAaCTBOPEHHOI'O BEIIECTBA KPHOCKOIIMYECKHM, 30YJIIMOCKONHUYECKUM WIN
OCMOTHYECKUM METOJIOM.
2. O0Oparumble 1 HeoOpaTuMble MeKTpoabl. Kinaccudukanus oOpaTUMBIX 3JEKTPOAOB (IEKTPOABI IEPBOTO POAA).
3. OKCIIepUMEHTANbHOE  ONpeAeieHHue  3.1.C.  MEAHO-KaAMHEBOTO  TaJlbBAHMYECKOTO  JJIEMEHTa
MOTEHIIMOMETPUIECKUM METOJOM.
4. Cocyn [uist ompeeieHus IEKTPOnpoBoAHOCTH, HanoiaHeHHbIH pactBopoM KCl ¢ ¢(KCI) = 0,02 monw/n mpu
20°C, moka3zsiBaeT conpoTuieHue 82,4 Om, a HamonHeHHbIH pacTBopoM K>SOy ¢ C(1/2 K2SO4) = 0,005 Mo/ -
326 OM. BeIUHCITUTE TIOCTOSHHYEO COCY/1a ¥ MOJISIPHYIO BIIEKTPOIPOBOAHOCTE pacTBopa KoSO..

BUJIET Ne 8
1. UneansHbie pacTBOPHL. 3aKOHBI UACATBHBIX pacTBOPoB. OcMOC U ocMOTHUYECKOe naBlieHHe. 3akoH BauT-I'odda,
Payns. [lonmwkenne TemnepaTypbl 3aMep3aHus pacTBOPa (KPUOCKOMIHSA).
2. OmpeneneHne dIEKTPUYECKOW MPOBOAMMOCTH pacTBOpoB. KoHaykromerpuueckas sueiika. OmpeneneHue
CTEIEHHU U KOHCTaHThI JUCCOLUALIUH CJIA00T0 3JEKTPOIIUTA 110 IEKTPUUECKON IPOBOJUMOCTH PAacTBOpA.
3.  DOKCHepUMEHTIbHOE  OmpelelieHHe  3.1.C.  aTIOMHUHHUH-LIMHKOBOTO  TaJIbBAHMYECKOIO  3JIEMEHTa
MOTEHLIMOMETPHUECKUM METOJO0M (CXeMaTH4yecKas 3aIHcCh 3JI€MEHTa, BEIPAKEHHE 3.]1.C.).
4. Beraucnuth (M) JUISL YKCYCHOM KHCIIOTHI, eciii A 111 HC1, KCl 1 CH3COOK cootBeTcTBeHHO paBHbl 380107,
130-10*, 100-10* Cm-m?/mons 1ipu 18°C.

BUJIET Ne 9
1. Cunbable 3mekTponuThl. OCOOEHHOCTH CBOWCTB CHIIBHBIX AJIeKTposnToB. Koadduuuent akruBHoctu. [lonstue
coNpBaTaIH (THIPATAINH ) HOHOB.
2. PaBHOBeCHBIE JIEKTPOAHBIC MTPOIECCH U 3JIEKTPOABHIKYIIIME CHITBL. DJNEKTPO/, JEKTPOIHBIN MOTEHIIAT U 3.]1.C.
3JIEKTPOXUMUYECKON LIETH.
3.  DKCnepuMeHTabHOE  OmpeAeNieHHe  3.1.C.  CBUHIIOBO-IIMHKOBOTO  TajJbBAaHMYECKOTO  DJIEMEHTa
MOTEHIIMOMETPUYECKAM METOAOM (CXEeMaTHUYECKasl 3aIiCh AJIEMEHTa, BRIPAKEHHE 3.]1.C.).
4. Temnotel 00pazoBanus cnenywmux coeaunennii CoHz, CO2 u HoO(k) cootBeTcTBeHHO paBHbl 226,8; -393,5; -
285,8 k/Ix/Monb. OnpeaenuTs CKOJIbKO TeIUIa BBIACIUTCS NP cropanuu 5 moneit CoHo.

BUWJIET Ne 10
1. KonmykToMeTpuyeckoe THUTpOBaHHME. TUTPOBaHWE CHUIIBHOW KHCIOTHI CHJIBHBIM OCHOBaHHEM. THUTpoBaHue
c11a00# KHCIOTHI CUJIBHBIM OCHOBAaHHEM.
2. Teopun BO3HUKHOBEHHS CKavKa MOTEHIIMANIA HA TPAHUIE METaJUT — PacTBOP.
3. VsMepenue 31eKTPOJHBIX MOTEHIMAIOB AJIEKTPOIOB. DKCIIEPHUMEHTATIBbHOE OIpe/IeNIieHNe IIMHKOBOTO 3JIEKTPOIa
U TEOPETHUYECKUI pacyer.
4. PaccunTaTh TEIUIOBOM 3PQPEKT peakuy MpH CTAHJAPTHBIX ycioBusax (298 K, naBneHne mocTosiHHOE U paBHO |
aTM), €CJTM U3BECTHBI TETJIOTHI CTOPAHUS YYACTHUKOB PEAKIIHH:
C2HsOH(x) + CH3COOH(x) = CH3COOC,Hs(x) + H2O(x),
AH.° C;HsOH(x) = -1370,68 xJx/monb; AH:° CH;COOH(x) = -874,58 kJI/MOb;
AH.° CH3COOCHs(x) = -2246,39 x[Ix/mons; AH: °H,0(x) = 0.

BUWJIET Ne 11
1. DnexTpuyeckast MPOBOAUMOCTH PacTBOPOB. CKOPOCTh ABM)KEHUSI MOHOB. Y JieNTbHAs, SKBHBAJICHTHAS
MPOBOJIIMOCTD DJIEKTPOIUTOB U UX 3aBUCHMOCTH OT PA3JINYHBIX (PAKTOPOB.
2. ®a3oBble paBHOBECHS B OJJHOKOMIIOHEHTHBIX CHCTeMax. JluarpaMMa cOCTOSIHHS CEPBI.
3. 3MepeHue 3MeKTPOIHBIX MOTEHINATIOB 3JIEKTPOJOB. DKCIEPUMEHTAIBHOE ONPEIEICHHE METHOTO JIEKTPOAa U
TEOPETUYECKUM pacyer.
4. Onpenenure U3MeHEHNE BHyTpEeHHel sHepruu npu mzobapudeckom (1,013-10° #/u?) ucnapernn 100 2 Bozs! mpu
150°C, eciim 06beMOM KUAKOH BOABI TpeHedpeus. Temnora ncnapenus Boas! npu 150°C paBHa 2112,66 dorc/e.
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BUWJIET Ne 12
1. Tepmoxumust. TermmoTel 06pa3oBaHus U CropaHus BemiecTB. CTaHIaPTHBIE TEIUTIOBBIC (P (EKTHI.
2. PaBHOBeCHBIC 3JIEKTPOIHBIC MPOLECCH U ANEKTPOABMKYIINE criibl. OOpaTHMbIe U HEOOpaTHMBbIC 3JICKTPOJIBI.
Krnaccudukarus oOpaTUMBIX JIEKTPOIOB (JIEKTPOIBI BTOPOTO POJIA).
3. H3mepeHue »SIEKTPOAHBIX TMOTCHIIUAIIOB 3JCKTPOAOB. OKCIEPUMEHTAILHOE OINpEACICHHE KaJIMUEBOTO
ANIEKTPOIa ¥ TEOPETHIECKHUIN pacyer.
4. Onpenenute U3MEHEHHE BHYTPEHHEH PHEPTHH MTPH N300apuieckoM ucrapeHnu 10 2 STUI0BOTO CIUPTa MPH
temneparype kunenus (78°C), eciu Temiora ucnapenust cnupra pasaa 922,77 doc/e. O0beMOM KUIAKOCTH
peHeOpeYb.

BUJIET Ne 13
1. TepMoamHammueckwe TOTCHIOHANBL. OHeprus [mbbca um »Heprus [empmrombrma. Ypasaenwe | 'nb0Oca-
I'enbmromnbua.
2. l'anpBaHMYECKUY 3JIEMEHT. XUMHYCCKUE U KOHIICHTPAIIHOHHBIC T'aJIbBAHUYCCKHE dJieMeHThI. OO0IIHe BRIPaXKCHUS
JUISL 3.]1.C. TaTbBaHUYECKOTO 3JICMEHTA.
3. OmpejencHrue KOHCTAHTHI M CTEMCHU JHCCONMAIMU YKCYCHON (MypaBBUHOH) KHCIOTBHI IyTEM H3MEPCHHUS
AJNIEKTPOTPOBOTHOCTH.
4. Kakoe KOJIMYeCTBO TEIUIOThI HEOOX0IUMO JIJIsl H30Xopuieckoro HarpeBanus 10 ¢ azota ot 10 g0 20°C?

BUJIET Ne 14
1. Beuucnenue TemioBsix 3 dexroB xummudeckux peaxuuii. Kanopumerpus. TernoTsl pacTBOpeHUs: 1 HEUTPATU3ALINH.
2. PaBHOBecue Mexay TBepAoH (a3oif M pacmiaBoM B OMHAPHBIX cUcTeMax. Tepmuueckuil ananms. [uarpamma
COCTOSIHUSI OMHAPHBIX CUCTEM C 9BTeKTHKOH. [IpaBuio prryara.
3. H3mepenme ynenmpHON W DKBUBAJICHTHOW JJIEKTPOIPOBOAHOCTH PACTBOPOB DJIEKTPOIHUTOB. [3ydeHue
3aBHCHMOCTH JIEKTPONPOBOAHOCTH OT KOHLEHTPAILIUU U TeMIIepaTyphl.
4. OnHOAaTOMHBIN Ta3 B KoMu4ecTBe 5 1 (yclioBHS HOpMalibHBIe) HarpeBatoT 1o 600°C mpu mocToSHHOM 00beMe.
KaxoBbI KOHEUHBIE NaBICHUE U KOJNYECTBO 3aTPAYEHHON TEIUIOTHI?

BWJIET 15
1. YpaBHenue n300apsl 1 H30XOpbl XUMHIECKOH peakiyu. BiusHue TeMneparypsl Ha XUMHUIECKOe paBHOBecHe. CMeleHne
paBHoBecus (mpunIm Jle-1laTense).
2. IToHmkeHne TeMIeparypsl 3aMep3anus pacTsopa. Kprockonus. [1oBeimenne TeMnepaTypsl KUIIEHHS PacTBOpPA.
D6ymurockomms. OcMoc. M30ToHNYECKHE pacTBOPEI.
3. Konopumerpus, HOHHBIE  PaBHOBECHSL. Onpenenenve KOHCTaHTbl  JUCCOLMALMA  METOJIOM
(hOTO3IEKTPOKOIIOPUMETPHH.
4. Kakoe KOIMYeCTBO TeIlia BBIIEIUTCS IIPH U30TEPMHUUYECKOM CxkaTui 10 J1 uaeanbHOTO Ta3a, B3storo npu 27°C u
HOPMaJIbHOM aTMOC(EpHOM JaBJICHNH, €CITH 00beM ero ymeHbmuTcs B 10 pa3?

BUJIET Ne 16
1. Bropoe Havano tepmoauHaMuku. DHTponus. [loctynar [Tnanka. BeraucieHus H3MEHESHUH SHTPOITHH B Pa3IMIHBIX
mnmponeccax.
2. ®azoBbie PpaBHOBECHUA B OTHOKOMIIOHCHTHBIX CUCTEMaAX. I[I/Ial"paMMa COCTOSAHHSA BOJBI.
3. DkcniepuMeHTalTbHOE ONpeIeTICHHE COCTaBa Mapa CUCTEMbI OEH30JI-METaHOI.
4. Haiitn n3meHeHnue BHyTpeHHel sHepruu npu ucnaperanu 100 e Boas! npu 20°C, noryckasi, 4To napbl BOIBI
MOJYMHSIOTCS 3aKOHaM HJI€aJIbHBIX T'a30B M YTO 00BEM KHJIKOCTH HE3HAUUTEIIEH 110 CPABHEHHIO C 00BEMOM Mapa.
VY aensHas TerioTa mapoodpa3zoBaHus BOABI paBHA 2451 K/T.

IIpumep OnteTon
6 cemecTp

BUJIET Ne 1
1. Xumuueckas kunetrka. opmansHas kuneTuka. CTeneHb NpOTeKaHusl XUMHUYeCcKOH peakiuu. CKOpOCTb
peakinu. Kunetndyeckoe ypaBHeHHE.
2. Turel aneKTpoxUMHYECKUX cucteM. CIIBOGHHBIE XUMHYECKHE TIeTH, TPUMep. BripaxkeHue Juist 3.]1.C. JIBOHHOI
XUMHUYECKOU LIETH.
3. Uonometpus. Onpeaenenue PH pacTBOPOB 3IEKTPOXUMUIECKUM METOJOM. [IprMephl 31eKTpOXUMUYECKUX
3JIEMEHTOB TSI onpezeneHust PH pacTBopos.
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4.Bzanmoneiicteue okcuma yriepona (1) ¢ xmopom Beipaxkaercs ypasHenuem: CO+Cl,«»COCI,. Konrnenrparus
oxcuma yriepoaa (1) pasua 0,3 mons/a, a xmopa — 0,2 moas/n. Kak u3MEHHUTCS CKOPOCTH MPSIMOM PEAKITHH, €CIIH
YBEJIMYUTh KOHIEHTpauuio okcunaa yriaepoaa (1) no 1,2 monw/n, a koHumentpammioo xiopa — a0 0,6 Monb/i.
CuuTath, 4TO peakiys BTOPOTO MOPSIIKA.

BUJIET Ne 2
1. Xumrueckas kuHeTnka. Koncranra ckopoctu. [lopsinok peakumu. Peakiun HyieBoTo, IepBOro U BTOPOTro
nopsinka. [lepuon momynpeBparmeHust.
2. Teopuu reTeporeHHOro Katanusa. MynbruruietHas teopus (A.A.banannun).
3. Monekynsapras pedpaknus. OnpenencHie n30MEpUH BEIIECTBA M COCTaBa CMECH METOJIOM pepPaKIIHH.
4. Cxopocts peakinn A+2B nipu [A]=0,5 mons/n u [B]=0,6 mons/int paBra 0,018 Mob/i1. BEIYUCIUTS KOHCTAHTY
CKOpPOCTH PEaKIIMH, CUUTAs], YTO PEAKIIHS TPETHEro MOopPsIIKa.

BUJIET Ne 3
1. MonekynsipHass XUMUYecKass KUHETHKA. MeXaHM3Mbl XUMHUECKHUX peakuuid. MOJeKyaspHOCTh U
MOPSAIOK peakuru. MeToibl OnpeAesIeHUs MOPsAIKa XUMAYECKUX PEaKIIHil.
2. Teopun rereporeHHOT0 Katanusa. Teopus akTuBHbEIX ancamOieli (H.11.Ko6o3eB).
3. DneKTpoXUMHUYECKasi KHHETHKA NePeHANPsIKEHNS BOJOPOIA IIPHU 3JIEKTPOIIH3€e. DKCIEPUMEHTAIBHOE
oTipe/ieNieHre KOHCTAHT B ypaBHeHUH Tadders.
4. Ompenenuth MOPSAOK PEaKIUU OMBUICHHS YKCYCHOMETWJIOBOTO 3(Hpa IIENOYbI0 Ha OCHOBE CIIEAYIOUIMX
JIAHHBIX:
Bpewms, mun 3 5 10 25
Komnm. pactBopa NaOH, mons/z | 0,00740 0,00634 0,00464 0,00254

HcxoaHple KOHIIEHTPAIUY MIEI04H U 3dupa oauHakoBbl 1 paBHbl 0,01 MoJb/II.

BUJIET Ne 4
1. MonekynsapHas xumuueckas KuHeTuka. Croxksble peakuuu. OOpaTHMble XUMHUYECKHE PEaKIIUU.
N3MeHeHne KOHIIEHTpAlUK PEarnpyrolrX BEIIECTB B XOJ€ PEAKIIUH.
2. Teopuu rereporeHHOTo Karanusa. DnekTponHas Teopus katanusa (C.3.Porunckuii, ©.®D.BonbkeHITEHH).
3. Ypasuenue Taddens. ['paduueckoe onpeneseHne KOHCTAHT B ypaBHeHUH Taddemns. Cxema yCTaHOBKH VIS
W3y4YCHHS NepeHaIpsbKEHs BOAOPOA.
4. BBIYMCIMTB, BO CKOJBKO pa3 YBEIMYUTCS CKOPOCTh PEAKIMH MPH TOBBINIEHMH TemrepaTypsl Ha 150°C,
MPUHUMAs TEMIIEPATYPHbIA KO3()(OUIIMEHT CKOPOCTH PEaKK PaBHBIM 2.

BUWJIET Ne 5
1. MonekynsipHasi xumuueckass kuHeTuka. CroxHbie peakiuu. ConpspkKeHHbIE XUMHYECKUE PEaKIIUH.
N3MeHeHne KOHIIEHTpALMK PEarupyroluX BEIIECTB B XOAE PEAKIIUH.
2. DNEeKTPOXUMHUUYECKHE CUCTEMBI (JIeKTpoXxumMuueckue nent). [IpuHnune! knaccupukanum 31eKTPOXUMHIECKUX
Lemnen.
3. [loTeHIIMOMETpUYECKOE TUTPOBaHKE KUCIOT. OnpeeneHrne aHANUTHUECKON KOHIICHTPAIUK PacTBOpa METOA0M
SAC.
4. Tlpu KaKkoil TeMImepaType 3aKOHUMTCS HeKoTopas peakuus 3a 0,5 muH, ecu pu 70°C ona 3akanuuBaercs 3a 40
MuH? TemrepatypHblii koddduiment peakiuu pasex 2,3.

BUJIET Ne 6
1. MonekynsipHass xuMudeckass kuHeTtuka. CliokHble peakiuu. [lapannenbHble XUMHUYECKHE PEaKITHH.
H3MeHenne KOHIIEHTpallMK pearupyrolyX BEIIECTB B XO€ PEaKIINH.
2. TUnbl AIEKTPOXUMUYECKUX cucTeM. Dusnueckue, alIoTPONUYECKUe e, TPUMEPHIL.
3. DKCIIEpUMEHTAIBHOE ONPE/IeNICHNEe KOHCTAHTBI CKOPOCTH M DHEPTHU aKTUBALMH PEaKIIMU THIPOJIH3a YKCYCHOTO
aHTHJpUJA.
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4. JIns peakuuy OMBUICHUS YKCYCHOSTUIOBOTO (upa IpH GOJIBIIOM H30BITKE BOJBI KOHCTaHTa ckopocTh mpu 20°C
pasna 0,00099 mun?, a npu 40°C ee Benmuumna cocrasmser 0,00439 mun™. OnpenennuTe SHEPrUIO aKTUBALMU U
KOHCTaHTy CKOpocTH peakiuu ripu 30°C.

BMJIET Ne 7
1. KoHcTaHTa CKOpOCTH peakiuu. BiusHue Temmeparypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.
VYpaBaenue Appennyca. DU3nueckuii CMbICI BEJIMYUH ypaBHEHUSI AppeHuyca.
2. llorenmmomerpusi. OrmnpenencHue U TeopeTHdeckoe oOocHOBaHWe. [Ipsmas MOTCHIMOMETpPHS.
[ToTeHIMOMETPHYECKOE TUTPOBAHUE.
3. SIBieHMe MepeHATIPSHKEHUSI TIPH SJIEKTPOJIN3E U HA NEKTPoAax. [[pUUnHbI IepeHAPSHKCHHS.
4. Cxopocts obpazosanus NO B peakiuu 2NOBr ) —2NO) +Brayy paBua 1,6:10* mons- ¢t Yemy pasna
CKOPOCTbh PEAKIHK U CKOPOCTh pacxoaoanus NOBr?

BUJIET Ne 8
1. Koncranra ckopocTu peakuuu. BiusHue temmepaTypbl Ha KOHCTAaHTY CKOpocTH peakuuu llonsTue
SHEPIUM AKTUBALUU. DKCIEPUMEHTAIBHOE ONPEICIICHUE SHEPT UM AKTUBALIUH.
2. HepaBHOBECHBIE 3JIEKTPOIHBIE MPOLIECCHL. DIIEKTPOJIN3 U €r0 OCHOBHBIE 3aKOHBI. Hamnpsoxenue npu
anextponuse. [lepenanpsbxenne npu anextpoiuse. [lorenuuan pasnoxenus (Beiaenenus). [lepenanpspkenue Ha
JIEKTPOJIE.
3. Kakoii a1eKTpo1 MO>KHO HCIIOJIb30BaTh KaK MHIMKATOPHBIA IPU KHUCIOTHO — OCHOBHOM IOTEHLIMOMETPHUUECKOM
tutpoBanuu? Ilosicuure.
4. B HeKOTOpOH peakiuu Lelaoro nopsaka NA—B koHumenTpanus ucxomnoro semiectsa 0,5 Moib 1! ObLia
JIOCTUTHYTa 3a 4 MHH NpH HAYaJIbHON KOHIIEHTpamud 1 MOoib 1! M 3a 5 MMH NpHM HayaabHOW KOHIEHTpAlUH 2
MOJIb 1L, Y CTaHOBHTE TIOPAIOK PEAKIIUH.

BUJIET Ne 9
1. Koncranra ckopocTu peakuuu. BrnusHue TemmepaTypbl Ha KOHCTaHTY cKopocTu peakiuu llonsTue
SHEPTUM AKTUBALUU. DKCIEPUMEHTAIBHOE ONPEICIICHNE YHEPTUN aKTHBAIUH.
2. Turbl >NeKTPOXUMHYIECKUX cucTeM. KOHIIEHTpaIllMOHHbIE [IETH TIEPBOTO POJIa, PUMEPHI, BBIPAXKEHHUS TS 3.]1.C.
3. [NonsprMeTpruvecKnii METO/] OTIpE/IeIEHUs] KOHCTAHTBI CKOPOCTH PEaKIMy THAPOJIH3a TPOCTHUKOBOTO caxapa.
4. TTonp3ysCh ypaBHEHHEM AppeHHyca, OIIEHUTE, IPU KaKUX TEMIEPaTypax U SHEPTUsIX aKTUBALUH CIIPABEIIHBO
npaswuio Baat-I'odda.

BUJIET Ne 10
1. 'ereporennsiii kaTayuz, mpuMepbl. CKOPOCTh, KOHCTaHTAa CKOPOCTH TOMOTEHHOT'O KaTaJln3a.
2. Turbl 2NEKTPOXUMHYECKUAX cucTeM. KOHIIEHTpaIlOHHBIE [IEMH BTOPOTO PoJia, TPUMEPHI, BRIPaKEHUS IS 3.11.C.
3. DKCHepuMEHTaIbHOE ONpeAeICHUE MOPAKa TOMOI€HHON peakiK Ha IPUMEpPE U3YUECHUS peaKkun
BOCCTaHOBJICHUS Nepcyiibdara HaTpysl HOAUCTHIM KaJlEeM.
4. Peaxius iepBoro nopszaka mpu temueparype 70°C 3asepmaercs na 40% 3a 60 mun. Ilpu Kakoit Temmepatype
peakuus 3aBepiuutces Ha 80% 3a 120 MuH, ecnu SHeprus akTuBanuu pasia 60 kJx: Monb™?

BUWJIET Ne 11
1. Cnoxxnble peakiuu. Knaccupukanys ciokKHbIX peakiuil B XUMUYECKOM KHHETHKE.
2. Turtel 2NEKTPOXUMHYECKUX cUcTeM. [IpocThie XMMUYECKHe [N , IPUMephl. BeipaxkeHue 3.11.C. 1J1sl BOAOPOIHO-
KHUCJIOPOJIHOTO 3JIEMEHTA.
3. DKkcnepuMeHTaIbHOE ONpeAeIeHne KOHCTaHThI ckopocTu | mopsiaka Ha mpuMepe peakuy BOCCTaHOBJICHUS
nepcyiabQara HATpUs HOAUCTHIM KaJlHEM.
4. CkopocTh GAaKTEPUABLHOTO THAPOJIM3a MBILI PHIO yABaMBAeTCS NpH mnepexone or Temmeparypsl -1,1°C k
temneparype +2,2°C. OueHnTe SHEPIUIO AKTUBAIIMK OTON PEaKIIUH.

BUWJIET Ne 12
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1. KuHeTHKa reTeporeHHbIX MPOIECCOB, KOHCTaHTa CKOpocTH. 3akoHbl ®Duka s omucanus AudQy3HOHHBIX
MPOIIECCOB.

2. HepaBHOBECHBIE 3JICKTPOIHBIC MPOIECC, X OTIMYHS OT PAaBHOBECHBIX. DJICKTPOJHAS TMOJSPHU3AIIHSL.
[Tonsporpadus.

3. DOTO3JICKTPOKOIOPUMETPHUYCCKOE HM3YUCHHE DEaKIMd BOCCTaHOBIeHHs rekcanuanHodeppara (I1) kamms
ACKOPOMHOBO KUCIIOTOM.

4. JIns oOpaTUMOM peakIuy IEPBOTO TOPSIIKA:

k
1
A - B
K-l
xoHcTanTa pasHoBecus K = 8, a ki = 0,4 ¢™'. Belunciure Bpems, IIpu KOTOPOM KOHIEHTPallUMM BemiecTs A u B

CTaHyT paBHbIMHU, €CJIM HaYaJIbHasl KOHLICHTPAILIXA BEIICCTBA B paBHa 0.

BHWJIET Ne 13
1. Karanus. OOIMe TMOJIOKEHUS W 3aKOHOMEPHOCTH KaTajlu3a. JHEPreTHYecKas CXema PEakidh ¢ yJacTHEeM
KaTaJln3aTopa.
2. Tunbl SIEKTPOXUMHUYECKUX cHCTeM. CIIOKHBIC XMMHUUYCSCKHE IIETH, TPUMEPhI. BhIpaskeHne 3.1.C. I 3JeMeHTa
Januens-SIkoou.
3. Kunernka reTeporeHHBIX XMMHYECKHX peakmuii. OmnpeseicHre KOHCTAHThI CKOPOCTH PAaCTBOPEHHUS XJIOpHIa
CBHHIIA B BOJIE.
4. B mapayuiebHbIX PeakIusaX MepBOro Mopsaka

Le
N

BBIXOJ1 BemecTBa B paBen 63%, a Bpems npeBpamienust A Ha 1/3 paBro 7 munytam. Haiinute Ky u Ko.

A

BUWJIET Ne 14

1. l'omorenHsbI# KaTanu3, mpuMepbl. CKOPOCTh, KOHCTAaHTa CKOPOCTH TOMOTEHHOT'O KaTaln3a.
2. Cnoxwusle peaknuu. LlemHbIe, hoTOXMMHUYECKIE PEAKITHIH.
3. Tomsiporpadms. Kakue mnpenmMymiecTBa UMEET PTYTHBIM KaleJdbHBIM DIEKTPOA TepeA  JPYyTrHMH
MUKpoanekTpogamu? Kakue BellecTBa cleAyeT BBOAUTh B AHAIM3UPYEMBIM pacTBOp ISl MOJABICHUS
MUTPALIMIOHHOIO TOKa?
4. B cucteme npoTeKaloT JBe MapajuleIbHble peaKlInu:

A + 2B — mpoaykrsl (K1),

A +2C — npoaykrsi (K2).
Otnomrerne Ki / k; = 5. Hawaneuble koHieHTpanuu BemiectB B m C oguHakoBsl. K mMomeHTty Bpemenm t
npopearuposaino 50% Bemectsa B. Kakas gacTts BemectBa C mpopearupoBaia K 3T0OMy MOMEHTY?

Kpurtepun popMupoBanusi OlleHKH 0TBETa CTYAEHTA HA IK3aMeHe

Xapaxkmepucmuka omeema oannwt

JaH monHbIA, pa3BepHYTHI OTBET HA IOCTABJIEHHBIH BOIPOC, MOKa3aHa COBOKYIHOCTh
OCO3HAHHBIX 3HaHMH 00 O0O0BEKTe, TNPOSABIIOMIASACS B CBOOOJIHOM OINEPUPOBAHUH
NOHSATHAMH, YMEHUHM BBIJICIIUTh CYIIECTBEHHbIE W HECYIIECTBEHHBIE €ro NpU3HAKH,
NPUYMHHO-CIIEICTBEHHbIE CBSI3U. 3HaHHE 00 OO0beKTe [IeMOHCTpUpyeTcsi Ha (¢oHe 46-50
NOHUMAaHUsl €ro B CHUCTEME JIaHHOH HAayKH M MEXJIUCIUIUIMHAPHBIX cBszeld. OTBeT
dopMmynHpyeTcss B TEpMHHAX HAYKH, W3JIOKEH JIMUTEPATYypPHBIM S3BIKOM, JIOTHYEH,
JIOKa3aTesieH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYICHTA.
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JaH monHbIN, pa3BEepHYTHI OTBET HAa MOCTABICHHBIM BOMPOC, MOKa3aHa COBOKYIIHOCTh
OCO3HAHHBIX 3HAHUI 00 00BEKTE, JOKA3aTEIHHO PACKPBITHI OCHOBHBIC TTOJIOKEHHS TEMBI,
B OTBET€ TPOCIESKHBACTCS HYeTKas CTPYKTypa, JIOTHYECKas IIOCIE0BATEIbHOCTD,
OTpaXKaoIasi CYIIHOCTh PACKPHIBACMBIX MOHATUH, TCOPHUH, ABICHMIA. 3HAHUE 00 0OBEKTE
JIEeMOHCTpHUpyeTcss Ha ()OHE TIOHUMAaHHA €ro B CHCTEME JaHHOH HAyKH W
MEXIUCIUTUIMHAPHBIX CBs3ed. OTBET M3IIOKEH JHUTEPAaTypHBIM S3BIKOM B TEpMHHAX
Hayku. MoryT OBITh JOMYIICHBI HEIOYETHl B ONPEICIICHUU TOHATUH, UCIPABJICHHBIC
CTYJICHTOM CaMOCTOSITEIHHO B MTPOIIECCE OTBETA.

JlaH noJHbI, pa3BepHYTHIA OTBET HA MOCTABICHHBIN BOIIPOC, TOKAa3aHO YMEHUE BBIICIUTh
CYIIIECTBEHHbIE W HECYIECTBEHHbIE MPHU3HAKH, MPUYHHHO-CIEICTBEHHBIE CBI3U. OTBET
YETKO CTPYKTYpHUPOBaH, JIOTHYCH, H3IOKEH B TepMUHAX Haykd. OJHAKO TOMYIICHBI 36-40
HE3HAYMTEIbHBIC OIMUOKM WM HEJOYEThl, UCIPABICHHBIC CTYACHTOM C IOMOIIBIO
«HABOJSIIINX» BOIPOCOB MPEIO/IaBATEIS.

JlaH MONHBIN, HO HEJOCTATOYHO TMOCJIEIOBATENIbHBIM OTBET Ha MOCTABJICHHBIM BOMPOC, HO
IpPU 3TOM TOKA3aHO YMEHUE BBIICTUTH CYIIECTBEHHBIC U HECYIIECTBCHHBIC MPU3HAKU U
MIPUYUHHO-CIIC/ICTBEHHBIC CBA3U. OTBET JIOTUYEH W M3JI0KEH B TEPMUHAX HAyKu. Moryt 31-35
OBITH JOIyIIEHBI 1—2 OMMOKK B OIpPEIEIICHHH OCHOBHBIX MOHATHH, KOTOPHIE CTYACHT
3aTPyIHACTCS UCTIPABUTh CAMOCTOATEILHO.

41-45

JlaH HemocTaToYHO IIOJMHBIM M HENOCTAaTOYHO pa3BepHYTBIA oTBET. Jlormka u
MOCJIEJOBATEIFHOCTD U3JI0KECHUSI HUMEIOT HapylIeHus. J(omylieHsl OMOKH B paCKPHITUH
NOHATHH, ynoTpeOieHnH TepMHHOB. CTyIEHT HE CIIOCOOEH CaMOCTOSATENILHO BBIACIUTH
CYILIECTBEHHbIE U HECYIIECTBEHHbIE MpPHU3HAKH W TNPUYUHHO-CIE/ICTBEHHBIE CBS3H. 26-30
CTyneHT MOMKET KOHKPETH3UPOBaTh OOOOIICHHBIC 3HAHMS, JOKAa3aB Ha MpHUMEpax HX
OCHOBHBIE IIOJIOXKCHHUSI TOJIBKO C MOMOLIbIO mpenonaBaTens. PeueBoe odopmieHue
TpeOyeT MONpaBoOK, KOPPEKIHH.

JlaH HenoHbIN OTBET, JIOTHKA U MOCIE0BATEIbHOCTh U3JI0XKEHHSI UMEIOT CYIIECTBEHHBIC
Hapymenus. JlonymieHsl TpyOble OIMOKH TPU OTPENEICHUU CYITHOCTH PACKPHIBAEMBIX
NOHATHH, TEOPUH, SIBIICHUH, BCIECACTBUE HEMOHMMAHMS CTYJEHTOM MX CYIIECTBEHHBIX U
HECYILECTBEHHBIX IPHU3HAKOB U CBs3eil. B oTBeTe OTCYTCTBYIOT BBIBOABI. YMEHHE
PAacKpBITh KOHKpPETHBIC NPOSBICHUsS OOOOIICHHBIX 3HAHWUM HE IOKa3aHO. PedeBoe
odopmiieHHe TpeOyeT MONPaBOK, KOPPEKIIHH.

JlaH HemoNHBINA OTBET, MPEICTABIAIONNI c000i pa3po3HEHHBIC 3HAHUS IO TEME BOIpoca
C CYLIECTBEHHBIMH OLIMOKaMu B ompeneneHusx. [IpucyrcTByloT ¢parmeHTapHOCTS,
HEJIOTMYHOCTh H30keHHd. CTyJleHT He OCO3HaeT CBS3b JAHHOTO TIOHATHS, TEOpHH,
SBJICHUS C IPYTMMHU OOBEKTaMU AMCUUILIMHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3ALMS U 1-20
JOKa3aTeJIbHOCTh M3J0XKeHusl. Peub HerpamoTHas. JlomomHUTENbHBIE M YTOUHSIOIINE
BOMIPOCHI TpernoJjiaBaTeNii HE NMPUBOAAT K KOPPEKIMH OTBETa CTy/I€HTa HE TOJBKO Ha
MOCTaBJIEHHBIN BOIIPOC, HO M HA APYTHE BOIMPOCH! JUCIUIIIHHEI.

He mosryuens! oTBeTHI 110 6a30BBIM BOIIPOCAM AMCLUIIIMHEL. 0

21-25

PesynpTupyromas 3xK3aMeHalMOHHas OLIEHKa ONPeeNseTcsl B COOTBETCTBUU ¢ [lonoxenuem
COTI'Y o 6annbHO-pEUTHHTOBOM cHCTEME OLIEHKH 3HAHHUM CTY/IEHTOB.

Kypcosas padora

KypcoBas pabota — 3TO caMOCTOATENFHOE 3aKOHYEHHOE HayYHOE HCCIIeI0OBAaHNE 00yJaromerocs,
B KOTOPOM COJAEp)KaTCsl  Pe3ylbTaThl IKCIEPUMEHTAJIBbHOM W/WIM  TEOPETHUYECKOW  Hay4dHO-
uccienoBaTenbckoil  paboTel.  KypcoBas pabora [qompKHa JEMOHCTPHPOBATH BBICOKHH  ypOBEHb
npoeCCUOHATBHON ~ APYIUIUMU  CTYAEHTa, €ro METOJUYECKYI0 IOJTrOTOBJICHHOCTb, yMEHHUE
CaMOCTOSITEITFHO BECTH HAYYHBIH IMMOMCK U OPOPMIISTH €r0 pe3yJIbTaThl B 3aKOHYCHHYIO HAYUHYIO padoTy.

Tembl KypcoBbIX palOT pa3pabaTbiBaloTCs M yTBepkIatoTcs Kadeapoi. OoOyuaromemycs
MIPEIOCTABIISIETCS] TIPABO BHIOpATh JIOOYI0 TeMy W3 yKa3aHHOM TeMaTHKH. TeMaThka KypCOBBIX paboT
€XEroiHO OOHOBIIsIETCS. TeMBbI TeKyIIero yueOHOro roja:
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TeMbl KypcoBBIX padoT o AUcHHUNINHE «DPH3NYeCKAsT XUMHD)
[TpupoaHbIe KATHOHHBIE TOTUMEPHI, X CBOMCTBA U IPUMEHEHUE.
KaTnoHHbIe TOTMMEpBI CHHTETUYECKOTO IIPOUCXOXKICHUS, UX OMOJIOrHYECcCKOe MPUMEHEHHE.
OU3UKO-XUMUYECKHE METO/IbI ONPEACTICHHS TPUMECEH B MOJIOYHBIX KHUPaX.
Katanu3 B npon3BOJICTBE aKPUIIOBBIX MOHOMEPOB.
Knaccuguxkanus, nosydyeHue u CBONCTBA rMJIporesiei Ha OCHOBE OMOMOIUMEPOB.
OcnoBanus Illudpda n uX METAIIOKOMIUIEKCHl C HEIMHEHMHBIMM ONTHUYECKHMMM CBOMCTBaMHU
BTOPOTO MOPsiIKA
7. AzomeruHconepxampe OuCPeHonbl ¢ NepHTOPUPOBAHHBIME MOHO- U OH(EHUICHOBBIMU
(dbparmeHTaMUI
8. MuremispHble pacTBOPHI B COBPEMEHHOM MPOMBIIUIEHHOCTH U OBITY.
9. OU3MKO-XMMHUYECKHE METObI UCCIIEIOBAHUSA B KPUMUHAIUCTHKE.
10. BausiHue pacTBOpUTEINIS HA PErHOCEIEKTUBHOCTh PACKPBITUS SMOKCUIHOIO LIMKJIA OKUCH CTHPOJa
O- u N- HykiieopuaaMu B HEUTPAIbHBIX U OCHOBHBIX CPEJIax.
11. Xpomarorpaduueckoe pasfeneHHe BBICOKOMOJICKYJSIPHBIX  OOpa3lloB  IMOJUCTHpOJA  Ha
MOHOJIMTHOW KalWJUISIPHON KOJIOHKE.
12. B3auMOCBsI3b MEXI1Yy KHHETUKOH MMOJIMMEPU3AIIUN U MUKPOCTPYKTYPOH B IOJTUMEPHBIX CMECSX.
13. HoBble  momuMepbl Ha  OCHOBE  LIMAHONUPUIMHA:  CUHTE3,  (oToduznyeckue
JIEKTPOTFOMUHECLIEHTHBIE HCCIIeI0BAHHUS.
14. N3yuenue ckopocTu aecopOuuu miacTudUKaTopa U3 MoJIMBUHIWIKIOPUA.
15. BeicokoaddexruBrHas xuakoctHas xpomarorpadus (BOXX) B m3ydeHMHm (QeHONBHBIX
CTa0MIIN3aTOPOB MOJUMEPHBIX MAaTEPUAIIOB.

ok wnE

TekcThl KypcoBbIX  pabOT MpOBEPSIOTCS Ha 00BEM 3aMMCTBOBAaHUS HAyYHBIM PYKOBOJIUTEIIEM B
cucreMme «AHtumaruat» COI'Y. CrpaBka o pe3ysbTraTax IpOBEPKH TEKCTOBOIO JOKYMEHTAa Ha HaJIU4He
3aMMCTBOBaHUH, OAMHUCAHHAS HAYYHBIM PYKOBOIHMTEIEM KYpPCOBOM pabOTHI, MPHUKIIAABIBACTCS K padoTe.
K 3amure nonyckarorcst paboTsl, conepkaiue He MeHee 40 % OpUrMHaIbHOIO TEKCTA.

CTpykTypa KypcoBoii padoThbl

ITpumepHast CTpyKTypa pabOThI:

TUTYJIbHBIN JIUCT;

OTJIaBJICHUE;

BBE/ICHUE;

OCHOBHas 4acTh (KaK MpPaBUJIO, OCHOBHAs 4acTb PabOThl COCTOMT W3 JIMTEPATypHOro 0030pa,
BKJITOUarolero 2-3 naparpada, 1 3KCIIepuMEHTAIbHON YacTH);

3aKIJIIOYCHHE;

BBIBOJIBI;

CIHMCOK UCTOYHUKOB U JIUTEPATYPHI;

TIPUITIOKEHUSI.

TpeboBaHus K coiepKaHHI0O U OQOPMIIEHHIO KypcoBOM pa®oThl M3iokeHbl B "llonoxkeHuu o
KypcoBoii pabote", pazpaboTtanHom Kadeapoii o0mieil 1 HEOPraHMIECKON XUMHUH.

Kpurepun oueHkH KypcoBoii padoTsl

«OTJANYHO» BBICTABIISIETCS CTY/IEHTY, €CIIH:

Paborta BEIONHEHA B COOTBETCTBHH C IIENICBOM YCTAHOBKOHW, OTBEYAET MPEIBSIBISIEMBIM
TpeGoBaHUsAM U opopmiieHa B cooTBeTcTBUH ¢ "[lonoxkeHnem o KypcoBoii padore";

BEICTYIUICHHE CTYIEHTa Ha 3alliTe CTPYKTYpPUPOBAHO, PACKPHITHI MPHYMHBI BBIOOpa W
aKTYyaJIbHOCTb TEMBbI, LIeJIb U 33/1a4 padOoThl, IPEAMET, 0OBEKT, COOIIOAECHBI XPOHOJIOTHYECKUE PAMKU
WCCIIEIOBAHMS, JIOTHKA BBIBEICHHS KOKIOT0 HanOoJIee 3HAYMMOTO BBIBOIA

B 3aKJIIOYMTEIBHOM YacTW JOKJaJa CTyIEHTa IMOKa3aHbl MEpPCHEeKTHBBI M 3aJaud JajJbHEUIIEero
WCCIIC/IOBAHMSI JTaHHOW TEMBI, OCBEIIEHBl BOMPOCHl TAIbHEHIEro MPUMEHEHHS ¥ BHEIPECHUS



pPe3yIabTaTOB UCCIIEIOBAHUS B IIPAKTUKY;

JUIATEIBHOCTD BBICTYIUICHHS COOTBETCTBYET PETJIAMEHTY;

OTBETHl HA BONPOCHI UWICHOB Kadeapbl JOrMYHBI, PACKPBIBAIOT CYIIHOCTH BOIPOCa,
HNOJKPEIUIAIOTCS MOJOXKEHUSAMU MOHOIpaMUecKUX HCTOYHUKOB M HOPMAaTHUBHO-IIPABOBBIX aKTOB,
BBIBOJAMU M pacyeTaMH, IIOKa3bIBAIOT CAMOCTOATENBHOCTh M TIYyOMHY HW3Yy4eHHUs MpoOIeMBbl
CTYIECHTOM;

MH(OPMAIMOHHbBIE TEXHOJIOTUHU MIMPOKO MPUMEHSIOTCS CTYJCHTOM KaK B caMOi padoTe, TaK U BO
BpEMS BBICTYIUICHUS.

«XO0po1110» BBICTABIIAECTCS CTYIACHTY, €CIIU:

PaGora BbIMONHEHA B COOTBETCTBUM C II€JIEBOM YCTAHOBKOM, OTBEYAET MPEIbSIBISIEMbIM
TpeOOBaHUAM U 0OpPMIIEHA B COOTBETCTBUU C TPEOOBAHUSAMHU, MIPEIBIBIIEMBIMU K HEH;

BBICTYIJICHME Ha 3allUTe KypCcOBOH pabOThl CTPYKTYpHUPOBAHO, JOIYCKAIOTCA OHA-[BE
HETOYHOCTH IIPU PACKPBITUH IIPUYUH BHIOOpPA M aKTyaJIbHOCTH TEMBI, IIeJIeH U 3a7a4d paboThl, IpeiMeTa,
00BEKTa U MpHU COONIOJEHUHM XPOHOJIOTHYECKUX PaMOK HCCIIEI0BaHMs, JOIMYCKAeTCsl MOTPELUIHOCTh B
JIOTHKE BBIBEJCHHS OJHOTO W3 HauOoJjee 3HAUYMMBIX BBIBOAOB, KOTOpas YCTpaHSETCI B XOJe
JOTIOJIHATEJIBHBIX YTOYHSIOIUXCS BOIIPOCOB;

B 3aKJIFOYMTEJIBHONW YaCTH JOKJIAJNA CTYJAEHTa HEIOCTATOYHO OTPAKEHbI MEPCIEKTUBBI U 3a]a4u
JAJIBHENIIET0 MCCIEN0BAaHUS JAHHOM TEMBbI, BOIPOCHI JAJbHEMIIEr0 IPUMEHEHUS W BHEAPEHUS
PEe3yIbTAaTOB UCCIIEIOBAHUS B IIPAKTHUKY;

JUINTEIBHOCTD BBICTYIUICHUS CTYJE€HTa COOTBETCTBYET PETTIAMEHTY;

B OTBETAX CTYJICHTA Ha BOMPOCHI WICHOB Kadeapsl IOMYIIEHO HapYyIICHHE JIOTUKHU, HO, B IIEJIOM,
packpbITa CYIIHOCTh BOIIPOCA, TE3UCHI BBICTYNAIOUIETO MOAKPEILIAIOTCS IOJOKEHUSIMU HOPMAaTHBHO-
MIPABOBBIX AKTOB, BBIBOAAMU M PACUYETaMH, IMOKa3bIBAIOT CAMOCTOSATENBHOCTh M TIyOMHY HM3Y4YECHUS
pOOJIEMBI CTYIEHTOM;

MH(POPMAIIMOHHBIE TEXHOJIOTUU TPUMEHSIOTCS CTYACHTOM OTPaHMYEHHO KakK B caMoii paboTe, Tak
U BO BpeMsl BBICTYIUICHHS.

«Y10BJI€TBOPHUTEIbHO» BBICTABIIIETCS CTYEHTY, €CIIN:

KypcoBast pabota BbIIIOJIHEHA B COOTBETCTBUM C 1I€JIEBOM YCTAaHOBKOH, HO HE B IOJHOM Mepe
OTBEYAET MPEABABIIAEMbIM TPEOOBAHUSAM, B TOM YHCIIE IO 0POPMIICHHUIO;

BBICTYIIJICHHE CTYJEHTa Ha 3aluTe paboThl CTPYKTYpPHUPOBAHO, JOMYCKAIOTCS HETOYHOCTH IPH
PacKpbITUU NPUYKH BbIOOpA U aKTyaJbHOCTU TEMBbI, L€l U 3a/1a4 paboThl, IpeaAMeTa, 00bEKTa U MPU
COOJIFOJICHUM XPOHOJIOTHUECKUX PAaMOK HCCIIEOBAaHUS [JOMYyIIeHa Ipy0as MOTpelIHOCTh B JIOTHUKE
BBIBEICHUS OJIHOTO U3 HamOoJjee 3HAUMMBbIX BBIBOJIOB, KOTOpPAsl, IPU YKa3aHUM Ha HEe, YCTPaHSETCs C
TpynoMm;

B 3aKJIFOYMTEJIBHOW YaCTHU JOKJIAJNA CTYJEHTa HEJIOCTATOYHO OTPaXKEHbI MEPCIIEKTUBBI U 33]1a4U
JNAJIbHEHIIETO UCCIEI0BAHKUS JaHHOM TEMBI, BOIPOCHl JaJbHEHIIErOo IPUMEHEHHUS W BHEAPEHUS
PEe3yIabTAaTOB UCCIIEIOBAHUS B IIPAKTUKY;

JUIMTEJIBHOCTD BBICTYIUICHUS CTYACHTA IPEBBIIIAET PEITIaMEHT;

OTBETHI CTYJECHTA Ha BOIIPOCHI YJIEHOB Ka(eaphbl HE PaCKPBIBAIOT JI0 KOHIIA CYIIHOCTH BOIIPOCA,
cabo TOAKPEIUISIIOTCS TMOJOKEHUSIMU MOHOTpaUYecKMX HCTOUYHMKOB M HOPMAaTHBHO-TIPABOBBIX
aKTOB, BBIBOJJAMHM U pacyeTaMi, I10Ka3bIBalOT HEIOCTATOUYHYK) CaMOCTOSATEIbHOCTh U TIyOUMHY
M3y4YeHHs! TPOOJIEMBI CTYAECHTOM;

MH(OPMALIMOHHBIE TEXHOJOTUU TNPUMEHSIOTCS CTYAEHTOM B HEAOCTATOYHOM KOJIMYECTBE KakK B
camoii paboTe, Tak U BO BpEMsI BHICTYIUICHUS;

B IpOLIECCEe 3alllUThl KypCcOBON pabOThl CTYAEHT MPOJEMOHCTPUPOBAT MOHHUMAaHHE COJEpKaHUs
OLIMOOK, TOMYIEHHBIX UM IPH €€ BBITOJIHEHHH.

«HeynoB/1eTBOPUTEIBHO» BBICTABISAETCSA CTYACHTY, €CIIH:

KypcoBast paboTa BbIIOJIHEHA C HAPYLICHUEM LI€JIEBOM YCTAHOBKH, HE OTBEYAET MPEIbABIIEMbIM
TpeOoBaHUsAM, B OPOPMIIEHUN UMEIOTCS OTCTYIIJICHUS OT CTaH1apTa;

BBICTYIUICHHE CTYJEHTa Ha 3allUTe HE CTPYKTYPUPOBAHO, HEIOCTATOYHO pPaCKpBIBAIOTCS
MIPUYMHBI BBIOOpA U aKTYaJIbHOCTh TEMBI, LIEJIH U 33a4u padoThl, IPEeIMET, OOBEKT U HE COOTIOAAI0TCS
XPOHOJIOTUYECKHE PAMKH MCCIIEOBAHUS, JOMYCKAIOTCS TpyOble MOTPEIIHOCTH B JIOTUKE BBIBEICHHS
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HECKOJIPKMX U3 HanboJjee 3HaYMMBIX BBIBOAOB, KOTOPELIC, ITPU YKA3aHUH HA HUX, HC YCTPAHAIOTCS,

B 3aKJIIOYUTEILHOM YacTH JOKJIaga CTYyACHTa HE OTpaXaroTCsa IMCEPCICKTUBBI MW 3adadyu

l[aJIBHef/'II_HCI‘O HUCCICI0OBaHUA l[aHHOfI TEMBbI, BOIIPOCHI I[&JIBHGIZLHGFO MNPUMCHCHUA W BHCAPCHUA
PE3YIBTATOB UCCIICAOBAHUA B IIPAKTUKY,

AJIUTCIIBHOCTD BBICTYIUICHUSA CTYACHTA 3HAYUTCIIbHO NPCBLIIIACT PECTrIIaMCHT,
OTBC€ThlI CTYACHTAa Ha BOIIPOCHI YJICHOB Ka(l)e,[[pbl HC pacCKpheIBaAlOT CYHIHOCTH BOIIpOCa, HE

MOAKPCIUIAIOTCA IMOJIOKCHHUAMU HOPMATHBHO-IIPABOBLIX AKTOB, BBIBOJAMH W PACUCTaMHU, IMOKA3bIBAOT
OTCYTCTBHUEC CaMOCTOATCIbHOCTU U FHY6I/IHI)I HU3Yy4YCHUA HpO6J'IeMBI CTYACHTOM;

MH(OPMAIMOHHbBIE TEXHOJIOTHH HE PUMEHSIOTCA B paboOTe U NP JOKJIAIE CTYICHTA;
B IIpollecce 3alUThl KypCOBOM pPabOThI CTYAEHT JAEMOHCTPUPYET HENOHMMAaHHUE COJAEP KaHUS

OH_II/I6OK, JONYIICHHBIX UM IIPpU €€ BBIIIOJIHCHUU.

~
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3yeB, A.IO. ®uznueckas xumus. [Ipaktukym / A.}O. 3yes, B.A. Uepenanos, /JI.C. LIBeTkoB ; pen.
AXO. 3yeB. — ExatepunOypr: MznarensctBo Ypanbckoro yHusepcuteta, 2012. — 124 c¢. — Pexum
noctyna: o moanucke. — URL: http://biblioclub.ru/index.php?page=book&id=239716. — ISBN 978-
5-7996-0787-6. — TekcT: J1eKTPOHHBIH.

0) 10MOJIHUTEIbHASA JIUTepaTypa:

9. H.M.Baxcun, B.A.Usanuenxo, b.H.Ilapmon. TepMoauHaMuKa JiyIsi XAMUKOB. — M.: Xumust, 2004
10. henux B.B., Kuencxas K.HM. ®usmdeckas u KoJulougHass Xumusa. -M.: M3garenbckuil LEHTP

«Axanemus», 2010.

11. 5.5 lamackun, O.A.Ilempuii, I A.L{upruna. dnekrpoxumus. — M.: Xumusi, 2008.
12. Yypxun A.C., Dedyroéa M.A. dusnveckas xumms. Yacte 1. Xumudeckas TepMOIWHAMHKA -

ExarepunOypr: M3a-Bo Poc.roc. mpod.-nien. yu-ta, 2003. -168 c.

13. I'onukoe I'.A. PykoBojcTBo 10 pusmueckoi xumuu. - M.: BILL. - 1988. 383 c.
14. Kypc ¢usnueckoit xumuu. // Ilox pen. A.U. ['epacumosa, B 2-X Tomax. - M.: Xumus. - 1984, T. 1-

624 c.- T.2. -656¢.
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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
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

15. BunokypoB A.M. ®wusmueckas xumusi / A.M.Bunokypos, P.M.Bunokypoa, O.B.Cunkuna ;
T[10BOIIKCKHIT TOCYAapPCTBEHHBIH TEXHOIOTHYCCKHH yHIBEpCHTeT. — Momkap-Oma : IIT'TY, 2016. — 80
C. : CXEM., TabII. — Pexxum JOCTYIIA: o ITOATIUCKE. — URL:
http://biblioclub. ru/mdex php?page=book&id=459522. — bubmwmorp.: ¢. 76. — ISBN 978-5-8158-1780-
7. —TexcrT : 2IeKTPOHHBIH.

16. KpaTkuii cipaBoyHUK (pusnko-xuMuueckux BenuuuH. //Ilox penakumeit Panenst A.A., [Tonomapesoit
A M. — Jlenunrpaz: "Xumus", 1983 r.

17. boxmreiin b.C. ®usznveckas Xumusi: TepMoanHaMuka U kuHetuka / bokmreitn, b.C. - M. :MUCuC,
2012. - 258 c. - ISBN 978-5-87623-619-7 - Tekct: snexrponusii // ObC "KoHcynbrant cryaenra" :
[caiir]. - URL : http://www.studentlibrary.ru/book/ISBN9785876236197.html. - Pexxum goctyma : 1mo

IIOAIIMCKE.

B) porpamMmMHoe odecriedyenne u UHTepHeT-pecypcehl:
ObecrieueH AOCTYNl K COBPEMEHHBIM MNpPOQEeCCHOHAIbHBIM 0a3aM JaHHBIX, MH(POPMAIMOHHBIM
CIPaBOYHBIM H MTOMCKOBBIM cucTeMaM (oubmmnoteka COI'Y):

. DJIeKTPpOHHAas 0ubInoTeKa quccepramnuii u apropedeparoB PI'b (Ob/1 PI'b)
Tpebyercs peructpanus B 6ubauoreke COI'Y

o IBC «YHuBepcurerckas onoanorexka ONLINE
Tpebyercs peructpaunus B 6ubauoreke COI'Y

o 9BbC «HavuyHas 3jeKTpoHHas1 0moanoTeka eLibrary.ruy
CamocrosiTenbHasl perucTpaius Ha cauTe

o IBbC «KoHcyabTaHT cTyaeHTa» CTyaeHuecKas 3J1eKTPOHHAsl 0M0JH0TeKA 110

MEJUIIMHCKOMY M (hapMaleBTHYEeCKOMY 00PA30BAHMIO, 4 TAKIKE M0 €CTECTBEHHBIM M TOYHBIM
HAYKAM B 11€JIOM
Tpebyercs peructpanus B 6ubauoreke COI'Y

. IBC «lOpaiit» — o0pa3oBaTe/ibHAs CPela, BKIIYAIIIAS BUPTYAJIbHbII YHTAJbHbIH 3.1
YUeOHHKOB M Y4e€0OHBIX OCOOMI 0T AaBTOPOB M3 BeIYIIIMX BY30B PoccHM 10 BceM HANPABJIEHUSIM
H_CHEeNHAJTbHOCTSIM
Tpebyercs peructpanus B 6ubauoreke COI'Y

o SpringerCustomerServiceCenterGmbH (0a3a maHHBIX, cojaepKallde 3JIEKTPOHHBIC H3JIaHUS
m3narensctBa SpringerNature 3a mepuon 2011 — 2017 rr. (MOTHOTEKCTOBAas KOJUIEKIHS B
konmyecTBe 46 332 KHHUT)

. eLIBRARY.RU [DnexTpoHHbIH pecypc]: Hay4Has 31ekTpoHHas Oubnuoreka. — URL:
http://www.elibrary.ru

. N3narenbctBo «FOpaliT» [DNEKTPOHHBIN pecypc]: aeKTpoHHO-O0ubanoreunas cucrema. — URL:
http://biblio-online/ru

. VYHuBepcurerckast 0ubnuoreka online [D1eKTpoHHBIN pecypc]: 3IeKTPOHHO-OUOIOTEYHAS
cuctema. — URL: http://www.biblioclub.ru

. ObC "Koncynbsrant cryaenrta” ( http://www.studmedlid.ru )

Jluunblii kaduHet Ha caiite COI'Y http://portal.nosu.ru/
Caiit qucranunonnoro odyuyennss COI'Y http://Ims.nosu.ru/

PeKOMeH/]yeMLIe HHTEPHET-aApeca nmo XuMHm:
1. Weisberg M., Needham P., Hendry R. Philosophy of Chemistry (First published Mar 14, 2011) // The
Stanford Encyclopedia of Philosophy. Edited by Edward N. Zalta.
http://plato.stanford.edu/entries/chemistry/.
2. HYLE. International Journal for Philosophy of Chemistry. http://www.hyle.org/journal/concept.htm

Bba3bl 1aHHBIX:
1. Scopus https://www.scopus.com/
2.  Web of Science https://clarivate.com/webofsciencegroup/solutions/web-of-science/
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IlepevyeHb JTUIIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOT0 MPOTPAMMHOI0 00ecnedeHnsl,
He00X0AMMOro /151 OCBOCHHS AMCIUIIHHBI

naket MicrosoftOffice (MicrosoftOfficeWord, MicrosoftOfficePowerPoint), AdobeReader, WinDjView,
porpaMMHOE oOecIieueH e s pelaKTHPOBaHUs XuMudeckux hopmyi IsisDraw (cu. cnucox nuoice).

Peectp nporpammuoro odecneuenus COI'Y 2020

Ne n/m HaumeHnoBaHnue Ne norosopa(sunenszus)
1. Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
3. Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
4. Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
5. Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
6. Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
7. Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
8. Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
9. OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
10. OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
11. OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
12. Cucrema tectupoBanus SunravWEBCIass Ne468 ot 03.12.2013 UII Cynrarynus P.T.(6eccpodno)
[IporpammHuOe oOecrieueHue Ne CZI/108 ot 29.08.2017 (MakcumyM-coT)b6eccpodHO
13. 1C:IIpennpusarue. byxranrepckuit Yuer.
TunoBast KoHQHUTrypanus 8 ceTeBasi Bepcus
14 Cucrema kommnbrorepHoit Bepctkrn MikTex | Jlunensus FSF/Debian (CBoGoaHOe nmporpaMmHoe
' obecnieueHue )(6eccpouHO)
15 AnTHBHpYyCcHOE porpammuoe obecrieuenne | Nel7E0-180222-130819-587-185 ot 26.02. 2018r. mo
' KasperksyTotalSecurity 14.03.2019r.
16 Cucrema ynpasieHus: 0a3aMu JaHHBIX CBobonHOe porpaMMHOe obecrniedeHne(0eccpovHo)
' MySQLFireBird
17. WuTerpupoBanHas cpena paspabdorku Eclipse | CBo6oanoe mporpamMmmuoe obecnedeHne(6eccpouHo)
IIporpamMmMHoOe obecnieueHue asst CBoboHOe porpaMMHoe obecneueHne(0eccpovHO)
18. pEelaKTHPOBAaHUS XUMUYIECKUX (HOpMYIT
IsisDraw
19 Cucrema movcka TeKCTOBBIX 3auMcTBOBaHUH | Ne795 ot 26.12.2020(neiictBuTenen o 30.12.2021r) ¢
' «AHnTtumiaruar.BY3» 3AO «Antu-Ilnaruar»
20 [MporpamMMHoOe obecrieueHme NeKTI /108 ot 29.08.2017 ¢ OO0
' 1C:IIpeanpusrtue 8.3 Ympasnenue Toprosieii | «Makcumym»(6ecCpodHO)
21 IIporpamMmuoe obecnieuenue 1C:3apmmatau | NeCIl./ Ne126.,01.07.2020r. «MAKCHUMYM-
' KaJIpbl TOC.yIPEKICHUAS CODT» 6eccpouno
22. ITporpamMmHoe obecnieuenue 1C:0r0mxKerT. NeCl/76 01.03.2017r. «makcumyM-cod1» (6eccpouHO)
23 OducHas cuctema LibreOffice JIunensuss GNU/GPLcBoGoHOE TIpOrpaMmMHOe
' obGecneyenue (6eccpoyHO)
ABTOMaTH3UpOBaHHAS CHCTEMA CBHJETENBCTBO O TOCYAAPCTBEHHOM perucTpanuu
24. «Ynpasnenue —/lexkanat bPC» nporpammsl 111 OBM Ne2015611830 ot
06.02.2015r.(6eccpodno)
IIporpamma anst O9BM «bank Bompoco st | Pazpabotka COI'Y CBHAETENhCTBO O TOCYIapCTBEHHOM
o5 KOHTPOJISI 3HAHUID) peructpannu nporpamMmsl 11t 9BM Ne2015611829 ot
06.02.2015r. (6eccpouno)
2 Koncynprant+ Ne430-2017/614 o111.01.2017r.

000 "®act-Uudopm"(6eccpouro)
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27 rapaHT 01.2020r. -12.2021r.
28 TUTAHBI Ne5581, ot 09.01.2019r. (09.01.2019r. 10 08.01.2020r.)
000 JIMMUC
29 VSDESK Ne108205/01 ot 05.02.2018r.UIT U,A.Cepreesuy
30 «"amakTuka» Ne31907480031 ot 25.02.2018r.(6eccpouno)
31 BricsCAD BricysNV, 30.09.2020r oo 30.09.2021r
32 DOnexTpoHHast OMONMOTEKa TUCCePTALUH U https://dvs.rsl.ru
aBropedeparoB PI'b(OB/1 PI'b) TpeGyercs peructpanus B ondmarnorexke COI'Y
33 OBC"YHuBepcuTeTCKAS oubmmoreka | https://biblioclub.ru
ONLINE" TpeGyercs peructpanus B ondmarorexe COI'Y
34 OBC «Hayunast snekrponHas 6ubimoteka | http://elibrary.ru.
eLibrary.ru» TpeOyercs peructparnus B oubanorexke COI
35 YHuBepcanbHas 0a3 qaHHbIX EastView https://dlib.eastview.com
Jlorun: Khetagurov; ITapons: Khetagurov
3BC «KoHcynbTanT crymenra» | http://www.studentlibrary.ru
Crynendeckas d1ekTpoHHas OubimoTeka mo | Tpebyercs peructpanus B bubmmorexke COI'Y
36 MEIUIMHCKOMY ¥ (apManeBTHYECKOMY
00pa30BaHMIO, a TAKXKE 10 €CTECTBCHHBIM U
OYHBIM HayKaM B IIEJIOM.
OBC «lOpaiit» - obpaszoBarenbHas cpema, | Www.biblio-online.ru
BKITIOYAIOIIasl BUPTYaJIbHBIA YUTANbHBINA 3a | TpeOyetcs perucrpanus B oudnmorexke COI'Y
37 YU4eOHUKOB M YU4EOHBIX TOCOOHH OT aBTOPOB
U3 BeOymHMx By30B Poccum 1o BceM
HATMPABJICHUSM U CIICIIHATBHOCTSIM.
CiscoWebex- Cucrema nposeaenus | OO0 Aiictexkmorosop Ne J[83-2020 ot 10.08.2020-
38
BEOMHAPOB. 10.08.2021r
DIRECTUMRX- Cucrema snekrponaoro | OOO INanaktuka UT moroBop Ne 120320/11/A ot
39
JOKYMEHT0000poTa 16.03.2020
40 Ycenyru cBs3u (OCTYIT K CETH WHTEPHET) 00O Ankom Ne AL-0044 ot 31.01.2020r -31.01.2021r
DJIeKTPOHHBIE pecypchbl, 00ecneYnBaloIUe Peaanu3anuio 00pa3oBaTebHbIX NIPOrPaMM
PI'BOY BO «CeBepo-OceTuHcknii rocyfapcTBeHHbIH yHuBepcuter nMenu Kocra
JleBanoBu4a Xeraryposa»
Ne | HaummenoBanue | Ilpunagnex- | Anpec | CBemenust | Ne moroBopa Ha Cpox Kon-Bo | Xapaxkrepuc
Ne | saexTpoHHOTO HOCTb caiiTa | o mpaBo- paBo JIEHCTBUS TOYEK THKa
pecypca obnanaren | mcnoiss. ObBC 3aKITIO- nmocrymna/ Joctyna
e YEHHOTO T0JIb30B4
JIOTOBOpa Teneu
1 3BC Croponnss | hitp:// 000 JTIoroBop 12.09.2014 .- | 7000 Tlo IP-
"YHuBepcHTET WWW, «Hexc- Ne 135-06/14 11.09.2015 r. azapecy
c-Kas biblioc Menuna» or 12.09.2014 r. BesnumutHbI
oubIMoTEKA lub.ru Horosop Ne 12.09.2015 .- 7000 i
Online" 167-08/15 11.03.2016 1.
ot 12.09.2015 1.
Horosop Ne 58- | 12.03.2016.r.- 7000
02/16 11.09.2016.1.
ot 09.03.2016 1.
Horosop Ne 12.09.2016 r.- 7000
202-08/16 11.03.2017 1.
ot 24 08.2016 1.
Horosop No 12.03.2017r. - 7000
069-02/17 11.03.2018r.
0113.03.2017
Horosop Ne 12.09.2017- 7000
184-08/17 11.02.03.2018.
ot 04.09.2017
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Horosop Ne 16.04.2018r.- 7000
056-02/18 16.10.2018r.
or 25.05.2018
Horosop Ne 7000
163-10/18 17.10.2018r.-
or 30.10.2018 31.12.2018
Horosop Ne 21- | 01.01.2019r.- 7000
02/2019 30.06.2019r.
ot 14.02.2019
Horosop Ne75- | 01.07.2019T .- 7000
06/19 31.12.2019r.
OT 08.07.2019

10. MaTepHaJILHO-TeXHH‘leCRoe OCHAINICHHUEC NUCIUITIJINHDBI

KomnbroTepHslil Ki1ace, 10ocTyn kK cetd MHTepHeT (Bo BpeMsl caMOCTOSTENbHON paboThl), OPITEXHUKA,
anieKTpoHHast 0a3a maHHbIX Oubmmorekn COI'Y, neKUMOHHBIE ayAWTOPUH; KaOMHET, OCHAIIEHHBIN

WHTEPAKTUBHOU JOCKOH, MPOEKTOPOM, XUMHUECKas J1abopaTopusl.

YuyeOHble ayIMTOPUU JUISi TPOBedeHHs] 3aHATHIl JIEKIMOHHOIO THIIA,
CEMMHAPCKOT0 THNA, TPYNNOBBIX M WHIAMBHAYAJIbHBIX KOHCYJIbTAIMIA,
TEKyIIero  KOHTPOJs W  TNPOMEKYTOYHOW  aTTecTallMM, a  TaKiKe

CaAMOCTOSAITEIbHOH PpPadoThl 00y4YaWIIUXCH: IPENOAABATEIbCKUNA CTOJ, CTYII,
CTOJIBI U CTYJIBS JUTs 00y4aromuxcs, kadeapa, KjaaccHast JOCKa.

Ob6opynoBanue: MyJIbTHMEAUHHBIA KOMIUIEKC (IIPOEKTOpP, 9KpaH), HOYTOYK,
KOJIOHKHU C IMPOrpaMMHBIM O6CCH€‘I€HI/ICM, BbIXOAOM B CE€Th I/IHTepHCT " JOCTYIIOM B
ANIEKTPOHHYIO MHPOPMAIIMOHHO-00pazoBaTenbHyo cpeny COI'Y

IMporpammuoe obecrieuenne Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; nemoHCTpalioHHbIE U Y4eOHO-
HaTJISHBIE TTOCOOUS (BHICOTIPE3ESHTAIIHS).

Poccuiickas ®Denepanus,
362025, Pecmybnuka
CeBepnas  Ocetus
Ananus,

ropoa Brnanukaskas,
ynuua Batytuna, nom 44-
46,

yaeOHbIii Kopmyc Noe 7,
ayn. Ne 411

JlabopaTopust O0mmeii, (pu3HYeCKOH M KOJJIOWAHON XUMHHM AJs NPOBedeHUs!

3aHATHH CEMHHAPCKOr0 THNA, Ja0OpATOPHBIX 3aHATHH, KYpPCOBOIo
NMPOeKTHPOBAHMA  (BBINMOJHEHUS] KYpPCOBBIX PpadoT), TPYNNOBBIX H©
HHIMBUAYAJIBHBIX KOHCYJbTAIMIA, a TakiKe CaMOCTOATEJbHOH pPadoThI
o0yuyaroumuxces:

MPENoJaBaTeNbCKUN CTOJ, CTYJI, CTOJIBI M CTYJbS Ui 00y4aromuxcs, 1a0opaTopHbIe
CTOJIBI, KJTACCHAs JI0CKa.

Ob6opynoBanue: MyNbTUMEIUIHBI TPOEKTOp ¢ d3KpaHOM (MyJbTUMETUITHBIN
npoexktop OPTOMA projector DX32, ¢ OTOJI0OYHBIM KpeIUIeHUEM U Ha0. Kabemnen —
1 mrr. Kommerotep 1/komin. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knaBuat — 1T, ¢ MporpaMMHBIM 00€CTIEYeHUEM, BBIXOJIOM B ceTh MIHTepHeT
Y JIOCTYIIOM B 3JICKTPOHHYIO MH(POPMAIIMOHHO-00pa3oBaTeibhyio cpeny COI'Y
[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cucrema TectupoBanust Sunrav WEB
Class (beccpounoe I10O); IIporpammuoe oOecniedeHue [UIsi PeNAaKTUPOBAHUS
xumuaeckux gopmyn Isis Draw (Beccpounoe T10); Koncynprant miroc; Cucrema
MOVICKa TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIUTaruatr BY3y»; [Iporpamma mms DBM
«bank  BompocoB  ans  KoHTpons 3HaHuity; [apant; Cisco  Webex;
JeMOHCTPALMOHHBIE U y4eOHO-HATTISAHbIE TOCOOUS (BUACONPE3CHTALIHSA).
BrrrsoxHo# mikad- 1 mr. Monomep M-510 cranmaptaeiii — 2 mt. Komopumerp KOK-
2MII — 1 mr. Kamopumerp KJI-5 — lmt. Pedpaxtomerp UPD 454B-2M ¢
nozaceetkod — 1 mr. [Monspumerp kpyrosoit CM3 — 1 mr. Konnykromerp MAPK-

Poccuiickas ®enepanus,
362025, Pecny6nnka
Cesepras  Ocetust
Ananus,

ropoj Bagukaskas,
ynuia Batytuna,
noMm  44-46,
kopmyc Ne 7,
aym. Ne 615

yueOHBIH
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603/1 — 1 mr. Becwl mabopatopusie CAS MW120 — 1 mwr. Becbl nabopatopHbie
nperusnonabie ET-30011 — 1 mT. Araimzatop «OxcmepTt-001» — 1 mr. Tepmocrar
HUBER — 1 mt. pH-MeTp «ArMOH-4100» - 1 mt. pH-MeTp-MuumBoasT™MeTp pH-
150 MU- 1 mt. Becet AND HL- 1 . Becbt WT-250- 1 mT. MarauTHas Meranka
[19-6110- 1mwr. bans BoasHas- 1 mt. Mukpockon «Mwup 2»- 1 mt. pH-metp pH-340
— 1 . Henrpudyra OITH -3- 1 mir.

JlaGopaTopun: KOMNbIOTEPHbIE KJIACCHI 1151 MPOBeIEHUS TEKYILIero KOHTPOJIs
U TNPOMEXKYTOYHOH aTTecTallUM, a TaKKe CAMOCTOATEJILHOH PadoThI
o0yuyarouuxces:

NPETOIaBaTeILCKIIA CTOJ, CTYJ, CTONBI W CTYNbs A OOydaromumxcs, Kadeapa,
KJIaCcCHasl TOCKa.

OGopynoBanue: KommbproTepsl Uil KOMITBIOTEPHOTO Kilacca B KOMIUIEKTE - C
MPOrpaMMHBIM OOECIIEYeHHEM, BBIXOJOM B ceTb VHTEepHET W JOCTYyIIOM B
ANIEKTPOHHYIO HMH(pOpPMaNMOHHO-00pa3oBarenbHyto cpeny COI'Y; ucTOYHHKH
OecriepeboitHoro muranus, Ippon, kommyrarop mas kiacca D-Link DGS-10240,
MHTepaKkTHBHas pocka 787 (1702070/15112/11344/2+ npoektop Beno MX503.
[Mporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla
Firefox; Google Chrome; Kaspersky Free; Cucrema TectupoBanuss Sunrav WEB
Class (beccpounoe I1O); IIporpammuoe oOecnedeHue [UIsI peNaKTHPOBAHUS
xummdeckux ¢opmyn Isis Draw (beccpounoe I10); KoncympranT mitoc; Cucrema
MOKMCKa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTuIUIaruatr BY3»; [Iporpamma mns DBM
«bank  BompocoB ans  koHTpons  3HaHuWiy; [apant; Cisco  Webex;
JIEMOHCTPAIMOHHbIE W y4eOHO-HATIISIHBIE TTOCOOMS (BHICOTTPE3SHTAITHS).

Poccuiickas Denepanus,

362025, Pecmybnuka
CeBepras  Ocetust  —
Ananus,

ropoj BrnanukaBkas,
ynunua Barytuna, nom 44-
46, yueOHbIil Kopyc Ne 7,
ayn. Ne 614

Bubinoreka, B TOM YHCJIe YUTAJBHBINH 3aJ1: CTOJIBI U CTYJIbs ISl OOYYarOIIUXCS,
KOMIIBIOTEPBI B KOMIUICKTC - C MNpPOIrpaMMHBIM O6€CH€‘IGHI/ICM, BBIXOJAOM B CECTh
WHTepHET U JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTeIbHYIO0 CPEIy
cory

IMporpammuoe obecrnieyenue: Microsoft Windows 7 Professional; Microsoft Office
Standard 2016; 7-zip;

WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome;
Kaspersky Free; Koncynpraut mitoc; apant; Cisco Webex;
3bC"Yuusepcuterckas oudnroreka ONLINE" https://biblioclub.ru

OBC «Koucynbrant cryaenta»y  http://www.studentlibrary.ru

3BC «lOpaitr» www.biblio-online.ru
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