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BBOJHASA YACTb
1. NEJA OCBOEHUA YYEBHOU JUCHHUIIJINHBI

Llenpto OCBOCHHUsI Y4eOHOW IUCHMIUIMHBI «Du3nueckas XuMUS» SBIseTcs  (OpMHUpPOBAHUE
KOMIIETEHIIUH y CTYIEHTOB B O0JIACTH TEOPETHYECKHX OCHOBAaX (PM3NYECKON XMMHUH, CUCTEMHBIX
3HaHUH, HEOOXOJAWMBIX TMPH PACCMOTPEHUU (UIUKO-XUMHUYECKUX IPOLECCOB, MPOUCXOSAIINX B
npupoze, (GOpMHpPOBAaHHME YMEHMH  BBIIOJIHATH  HEOOXOAMMBIE TEPMOJMHAMHMYECKHE U
KUHETHYECKHE pacueThl MapaMeTPOB XUMHUECKUX peakiuii, (OpMHUpPOBATH YMEHHUE BBITOIHSATH
pacueTbl  (a30BBIX IEPEXOJOB, AHAIM3UPOBAaTb MEXaHM3Mbl XHMHUYECKUX peakuuil u
NEKTPOXUMHUUYECKUX  IIPOLIECCOB,  BBINOJHATH  HMTOIOBBIE  PACUETBl C  HCIIOJIb30BAHHEM
CTaTUCTHUYECKOW 0OpabOTKM pEe3ysIbTaTOB KOJMYECTBEHHOIO aHajau3a, O(OpPMIIATH IMPOTOKOJIbI
AHaJIN30B.

2. MECTO YUYEBHOMH JJUCHUILJIMHBI B CTPYKTYPE OIOII
BY3A

2.1. Jucuunnnna «®Pu3nueckas XUMHUsSD OTHOCUTCS K bioky 1.

2.2. J1na u3ydeHus JaHHOW y4eOHOH AUCHUIIMHBI HEOOXO0AUMBI ClelyIoIue IpeAecTBYIOIINe
JUCLUIUINHBIL:

e Heopranuueckas XUMHs

e Opranuueckas XUMHs

e AmnamuTuyeckas XuMuUs

e ®dusuka

e Maremaruka

2.3. IlepeueHp mocaenyOMUX YIeOHBIX AUCIUIUINH, AT KOTOPBIX HEOOXOIMMO 3HATh, YMETh U
BJIAJIETh YU€OHBIM MaTepuaoM, (GOPMUPYEMbIM JaHHON Y4eOHON TUCIUIITMHOM:
e XuMHUYECKasi TEXHOJIOTHUS



2.4 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSI 110 AUCHHUILIMHE, COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJ1bTATAMM 0CBOEHUSI OCHOBHOI
npogeccuoHaIbLHOI 00pa30BaTEeIbHOM NPOrPaMMBbI

W3yyeHne naHHOM yueOHOM TUCHUIIMHBI HAIIPaBJIeHO Ha popMupoBaHKe y oOyuaronmx obmenpodeccuoHanbHbx (OIIK) kommeTeHuid:

Ne | Homep/unzexc [lepedeHpb IaHUPYEMBIX PE3YIbTATOB O0YUEHHS 110 TUCIUILIIMHE
- ConepxaHre KOMIETEHIMHU (UM €€ YacTH) B pesynbraTe uzyyenus yaeOHON AUCIMIUIMHBI 00YYalONIHecs T0JKHBIL:
H/H KOMIICTCHIINHU
3HaTh YMeTh BirameTts (HaBBIKAMH)
1 2 3 4 5 6
OIIK-1 CrnocoOHOCTBIO MCIIONIB30BATh MOMY4YEHHbIE 3HAHUS OcHoBHbIC  3aKOHbI, | OMHCHIBATH QU3HKO-
TeOpeTHqCCKHX OCHOB q)yHHaMeHTaHBHLIX paSZ[eJ'IOB TeopHH, IPUHIIUIIBL " XUMHWYCCKUEC IPOLCCCHI; Bnaners Sq)(beKTI/IBHO XUMHUYECKUM
anmapaToM, METOJAMH K
XMMHPH TIPH PEIIeHUH MPOo(heCcCHOHATBHBIX 33129 npaBua (usnko- | ONCHUBATE BECPOATHOCTD PATOM, "
METOAUKAMH HEOOXOIUMBIMH ISk
XIMUYECKHX ocHop | TIPOTEKAHHSA MPOIIECCOB Ha X
- OCHOBE TEOPETHICCKHUX npoeccHoHaNbHOH,
HU3y4acMbIX SBJICHUU. N MUHMMAaJIEHBIME HAaBBIKAMH
MpeJCTaBICHAN O
OpraHM3aliK U TIPOBEICHHS
1. TCpMOAMHAMUKH, HAYYHBIX MCCIIEI0BAHUIA,
XUMUYCCKOHU KHHCTHKH, CMOCOOGHOCTBIO CAMOCTOSATENBHO
SJICKTPOXUMHH, TCOPHH COCTABJIATD IUIAH UCCIICTOBAHUS,
pPacTBOpOB. HaBBIKAMU PEIICHHUSI
KOHKPETHBIX MPAKTUIECKUX
3a7a4 U UCCIEAOBATENbCKOM
paboTEL.
OIIK -2 Brnagenne HaBBIKAMH XMMHUYECKOTO dKCIepUMeHTa, | CUHTeTHUECKUE U CamocrostenbHo padotats | HaBbikamu paboThl Ha OCHOBHOW
OCHOBHBIMU CHUHTETHYECKUMHU U aHAJIUTHYECKUMHU | AHATIUTHUYCCKHUE MCTOIbI C XUMHYECKOMH armaparype, HpHMerICMOﬁ B
METOJAMH TIOJyYCHHUS M UCCIICAOBAHNS XMMUYECKUX | HCCIE/I0BaHHS (uzuko- amnmaparypoi u (hU3UKO-XUMHYECKIX
BELIECTB U peaKLuii XUMHYECKHX MPOLIECCOB pEaKTHBaMH, pelIaTh HCCIIEJOBAHUSIX
) BO3HUKAIOIIHNE BOTPOCHI,
' CBA3aHHBIC KaK C
MOCTAaHOBKOW XMMUYECKUX
IKCIIEPUMEHTOB, TaK U C
TEOPETUIECCKUMH
BOINIPOCaMH
OIIK-6 3HaHWEe HOPM TEXHHMKH OE30MacHOCTH M yMEeHHeM | TexHHWKy 6e30macHocTH Hcnons3oBath [Mpuemamu obparenus ¢
peanu3oBaTh ux B .Ha60paT0pHBIX u | Ipu paGOTe B TCOPETUYCCKHUEC 3HAHHA Ha na60paT0prIM 060pyHOBaHI/I€M,
3. TEXHOJIOTHYCCKUX YCITOBHSIX XUMHUYECKOU MPaKTHKE. [IpoBoauTe | peakTUBaMu, IPUOOPaAMHU.
nabopaTopuH, MpaBuiia nabopaTropHbIe
XpAaHCHUS U YTHIU3AIMKA | UCCICNOBAHUS XHMHUYECKHX




PCAKTUBOB, IICPBYIO
TOMOIIb IpH
OTpaBJICHUAX, OXKOT'aX.

CBOMCTB BEIIECTB, BBISBISTH
3aKOHOMEPHOCTH B
CBOMCTBaX U  CTPOCHUH
BEIIECTB, IPOTHO3UPOBATH
CBOMCTBa BEIICCTB, HCXOIS
U3 CTpoeHus. paborath ¢
OCHOBHBIMH THTIAMH
mpuOOpoB
(OTORITEKTPOKOIOPUMETPHI,
CHEKTPO(POTOMETPHI,
MMOTEHIIMOMETPHI U JIp.),




2.5 Kapra koMneTeHUMA TUCUUTJIMHBI.

KAPTA KOMITETEHLIMI JUCLHUATINHEI

HAUMEHOBAHUE JUCHUIIJIMHBI Opranuyeckuii cuHTe3

I_le.m, JAUCHUIIINHBI

(l)OpMI/IpOBaHI/Ie KOMIIETCHIIUMN Y CTYACHTOB B obnactu

TEOPETHYECKUX OCHOBaX (DU3NUECKONW XHMMHH, CHUCTEMHBIX 3HAaHHH, HEOOXOAUMBIX IIPH
paccMOTpeHNH (PU3UKO-XMMHUYECKHX TPOIECCOB, IPOUCXOIAIINX B PUpoIe, GopMUpOBaHHE YMEHHH BBIOIHATH HEOOXOJMMbIE TEPMOANHAMUYECKHIE 1
KWHETHYECKHE pPacyeThl MapaMeTpoOB XUMHYECKHUX peakUui, (OpMHPOBaTH YMEHHE BBINONHATH pacdyeThl (Da30BBIX IEPEXOA0B, AHAIN3UPOBATH
MEXaHNU3Mbl XUMHYECKUX PEAKIUH U 3JIEKTPOXUMHUYECKUX MPOLIECCOB, BBINOJIHATH UTOTOBBIE PAaCUEThl C UCIOJIb30BAaHUEM CTAaTHCTUYECKOHW 00paboTKH
PE3yJIbTATOB KOJMYECTBCHHOT'O aHAJIN3a, O()OPMIISITh IPOTOKOJIBI AHAJIU30B.

B npouecce ocBoeHHs JaHHOH THCHHUILIUHBI CTYAeHT (POPMHUPYET U JeMOHCTPUPYET ClIeAyIoLIHe KOMIIeTeHIHH

KOMIIETEHIIUN IlepeyeHb KOMIIOHEHTOB Texuonorun ©opma ouenoumnoro YPpoBHM 0CBOCHUSI KOMIIETEHINH
(opmupoBanus cpeacTBa
VHIEKC ®OPMYJIMPOBKA
OIIK-1 CriocoOHOCTBIO HCIIONB30BATh | 3HATH OCHOBHBIC 3aKOHEI, Teopun, | O030pHas nekuusi, | UnauBuayanbHbIN Hoporosblit

MOJTy4EeHHBIE 3HaHUS | MPUHLUIBL U IPABHUIIA CEMHMHAp, YCTHBIN u | Meroasl CpaBHEHHUS, aHAIU3a U

TEOPETHYECKHUX OCHOB | TEOPETHUYECKUX OCHOB JlabopaTopHbIe MUCBMEHHBIN OTYET — | MPOTHO3HMPOBAHUS MPOLIECCOB, HA OCHOBE

(yHIaMEHTaNbHBIX  Pa3lelioB | GU3HMYECKOM XUMHU. 3aHATHUAL 3ammra OCHOBHBIX 3aKOHOB TEPMOJMHAMUKHY,

XUMHU pH pelIeHn: | MOIXOABI K ONPEAEICHHUIO, 71ab0paTOPHBIX KHHETHKH U 3JIEKTPOXUMHH.

podeCCHOHANBHBIX 33/1a4 00BEKTY U IpeIMETY pabor, 3amuTa | [1OBBIICHHBIN
HCCIIEIOBaHMA U CTPYKTYPY 3JIEKTPOHHOTO CuHTeTHYECKHE U aHATUTHYECKHE
(u3ndeckoil Xumuu, pedepara- METOABI TOJTyYSHHS U HCCIIEeIOBAHUS
TEPMOANHAMHUYECKHE U IIPe3eHTAalNH, XMUMHWYECKHX BEIECTB U PEaKIHii
KHHETHYECKHE 3aKOHOMEPHOCTH, TECTHPOBaHHUE
OTIpeIeNAoNIe IPOTeKaHne OK3aMeH

Pa3IMYHBIX XUMUYECKUX U
OMOXMMHYECKHX MTPOIIECCOB
YMeTb NpUMEHATh 3HAHUSA,
TIOJTyYeHHBIE B IIpOIIECcCe
M3y4YEHUs] MaTeMaTHUKH, QU3UKH,
AHATMTHYECKOH XUMHHU /IS
aHanm3a PU3NKO-XUMUIECKUX
MPOIIECCOB, YMETH HCIIOIB30BATh
TEOPETHYECKUE 3HAHUS T10
ANIEKTPOAMHAMUKE, MOJTyUYSHHbIC
Ha 3aHATUAX MO0 QU3UKE U
AIIEKTPOXUMHH, MTOJYICHHBIC HA
3aHATHUSX 110 aHAJIMTHYECKOM




XUMHU 7151 O0BACHEHUS
pe3yabTaTOB (PU3HKO-XUMHUECKUX
JKCIICPUMECHTOB

Brnanets HaBbIKAMU PELICHUSI
KOHKPETHBIX MPaKTHICCKUX 33714
1 MCCIIEJOBATENBCKOM paboThI.
Bnanmets 3¢ dextuBHO
XUMHUYECKUM

anmnapaToM, METOJaMH U
METOAUKaAMHU HeO6XO)II/IMbIMI/I JJIsL
npo¢eCCUOHATBHOM,
MHWHHMAJIbHBIMU HaBbIKaAMU
OpraHu3alnuu U NpoBCACHUA
Hay4YHBbIX HCCHe}IOBaHHﬁ,
CMOCOOHOCTBIO CAMOCTOSTENILHO
COCTABJIATH IJIAH HCCIICAOBAHUS

OIIK -2

Bnanenune HaBbikaMu
XUMHUUYECKOTO HKCIIEPUMEHTA,
OCHOBHBIMHU CUHTETUYECKUMU
1 QHAIUTUYECKUMHU METOAAMHU
MOJIYYEHHUS U UCCIIENOBAHHUS
XHUMHNYCCKUX BCUICCTB U
peaxkuuit

3Hatb CUHTETHUYECKUE u
AHAIUTUYECKUE METOMbI
MOJIyYEHUSI W HUCCIIEJOBaHMS
XUMHUYECKUX BEIIECTB U peakLui,
MpUMEHEHUE OCHOBHBIX
MOJIOXKEHUH TEOpUH PaCTBOPOB,
(a30BBIX PaBHOBECH, yUEHHUS O
XUMHNYECKOM paBHOBECHUH,
XUMHYECKON KMHETHKE, KaTalu3e,
azcopOIMy B PU3UUECKOM XUMUHU
YMeTh caMOCTOSITeTbHO paboTaTh
C XUMHUYECKOH ammapaTypol Hu
peaKkTuBaMu, pewarb
BO3HUKAIOILIHE BOIIPOCHI,
CBSA3aHHbIE KaK C IOCTaHOBKOM
XUMHYECKHX IKCIEPUMEHTOB, TaK
U C TCOPETHUCCKUMHU BOIIPOCAMU,
IIPOTHO3UPOBATH PpEe3yIbTaThI
(hM3NKO-XMMHYECKOTO aHANN3a, Ha
OCHOBE TEOPETUYECKUX 3HAHUHN
BHaZ!eTB METOAAMH XHMHYCCKUX
HCCIIEIOBAaHUM CBOMWCTB BEIIECTB,
HaBbIKaMU ONMCaHMs

O630pHas
CeMUHap,
nmabopaToOpHEIE
3aHATHS

JIEKITHS,

WnnuBuayanbHbIN
YCTHBIN u
MUCHMEHHBIN OTYeT —
3ammra
1mab0paTOPHBIX
pabor, 3aIuTa
3JIEKTPOHHOTO
pedepara-
Npe3eHTalHH,
TECTUPOBaHHE
9K3aMeH

Hoporosblit
MeTonpl cpaBHEHUS, aHANH3a U

MIPOTHO3UPOBAHUS IPOLIECCOB, HA OCHOBE
OCHOBHBIX 3aKOHOB TEPMOJMHAMUKH,
KUHETHKH U 3JIEKTPOXHUMUHU.
TToBBIIIEHHBIN

CHHTETHYECKNE U aHATUTHYECKHE
METO/IbI MTOTYUYEHUS U UCCIIEIOBaHUS
XUMHUYECKHUX BEIIECTB U peakuit




HaOJII01aeMbIX NPU3HAKOB
NPOLIECCOB, METOI0JIOTHEN
BBIOOpA (PU3UKO-XUMUYECKOTO

METOa aHaJIN3a B 3aBUCHUMOCTH OT
3a1a4 ¥ 00BEKTA aHAIN3a

OIIK-6

3HaHWEM  HOPM  TEXHHKH
0e30macHOCTH H  yYMEHHEM
peanu3oBath nx B
T1abOPaTOPHBIX u

TEXHOJIOT'MYECKUX YCIIOBUAX

3HaTh IpaBHiIa TEXHHUKH
Oe3omacHOCTH paboThI B
XIUMHYECKOH Jabopatopun U ¢
(hmzngeckoil ammapaTypoit

YMmerh paboTaTh € OCHOBHBIMH

TUIIAMUA pubOpoB
((OTO31EKTPOKOIIOPUMETPHI,
CHEKTPO(HOTOMETPHI,
MOTEHIIUOMETPbI u Ip.),
Hcnonb3oBaTh TEOPETHYECCKUE
3HAHWS Ha TpakTuke. [IpoBOIUTH
1abopaTopHbIE HCCIIeIOBAHHUS

XIMHYECKIX CBOWMCTB BEIIECTB,
BBISIBIISITH 3aKOHOMEPHOCTH B
CBOWCTBaX W CTPOCHUH BEIIECTB,
IIPOTHO3UPOBATH CBOINCTBa
BEIIIECTB, UCXO/S U3 CTPOCHUSL.
Branerr HaBbIKaMH 0e30macHOU
paboThI B XUMHUYECKOU
nabopaTopun

O630pHas
CeMUHap,
nmabopaTopHEIE
3aHATHA

JICKITHS,

WunuBuayanbHbIi
YCTHBIN u
MMMCbMEHHBIA OTYET —
3aIATa
11a00paTOPHBIX
pabor, 3ammra
AIEKTPOHHOTO
pedepara-
MPE3CHTAIIUH,
TECTHPOBaHUC
JK3aMeH

Ioporosblit
Hcnonp30BaTh TEOpETHUYECKIEC 3HAHUS

Ha npakTHke. I[IpoBoauTts 1abopaTtopHble
HCCIIEIOBAaHNS XUMHIECKUX CBOMCTB
BEILIECTB, BHISIBISITH 3aKOHOMEPHOCTH B
CBOMCTBaX M CTPOCHHHU BELIECTB,
HPOTHO3MPOBATh CBOMCTBA BELIECTB,
ucxons us crpoenus. Ilpuemamu
oOpalneHus ¢ 1abopaTopHBIM
000pyI0BaHHEM, PEaKTHBAMH,
npudopaMu

T1oBBIICHHBIN

YMEeTh COOMpaTh M UCIOJIH30BATH
XUMHYECKHE JTA00paTOPHBIC MOAYIIH,
OTIpEIeIISATH BO3MOXKHOCTh PUCKOB TIPH
WCTIOJIb30BaHUH JIA0OPATOPHOTO
obopymoBaHusi, yMeTh paboTaTh Ha BCEX
BUax J1ab0paTOPHBIX IPHUOOPOB,
UCTIONB3YEMBIX JJIs1 PUBUKO-
XHUMHUYECKUX MCCJICIOBAaHUM.




OCHOBHAA YACTD

OBBEM YUEBHOU JJUCLUIIIMHBI Y BUJIbl YYEBHOM PABOTHI

Bup yuebHoit paboTs Bcero wacoB | Cemectp Cemectp Ne 7
No6(gacon) (1acoB)

1 2 3 4
AyauTOpHBIE 3aHATHSA (BCEro) 202 90 112
B Tom uncie:
Jexiun (JI) 84 36 48
Jlaboparopusie padoTsl (JIP) 118 54 64
CamocTtosiTeJbHas padoTa CTyeHTa (Bcero) 302 126 176
B ToMm umce:
CPC 6 cemecmpe: 230 90 140
IlonroToBka K MHUCBMEHHOMY OTYETY-3aIIUTE TIO 100 40 60
nmabopaTopHBIM paboTam
[MoarotoBka K ycTHOMY cOOECEIOBaHHIO IO 50 20 30
TEOPETUYECCKUM pazesiaM
ITonroroBka K TECTUPOBAHUIO 3HAHUU 50 20 30
(hakTHUECKOro Marepuana
[ToaroToBka K 3aIIUTE SIEKTPOHHBIX pedepaToB- 30 10 20
Mpe3eHTalul
CPC ¢ nepuood ceccuu:
[ToaroToBKa K 9K3aMeHY 72 36 36
Bun mpome:xyTouHoii aTTecTanmuu — 3K3ameH 1, 2 2 9
cemecTp
HUTOI'O: O6mas Tpy10eMKOCTh 504 yacoB 216 yacoB 288 uacoB

14 3au.en 6 3ad. en. 8 3au. en.




2. Conep:kaHue y4eOHOM TMCUUTIIMHBI
2.1. Cogeprxanue pa3aesioB y4eOHOM TMCIIATIIHHbBI

Ne
cemecrpa

Ne
pasnena

HanmenoBanue paznena
y4eOHOH TUCTIUIIIHHBI

Coneprxanne paszena B JUIAKTHUYECKAX SAUMHUTIAX

6

1

BBenenue

[Ipenmer, 3amaun M MeTOOBl (U3MUECKOW XUMUH, €€
MECTO B CHCTEME eCTeCTBEHHBIX HayK. OCHOBHBIE ATaIlbl
pa3BuTHA pu3nIecKoil XumMun. MeToIbI McCaeIOBaHUS

Kunernueckas
Teopus ra3oB. [a3oBbie
3aKOHBI.

XapakTepucTuka ra3zoo0OpasHoro cocrtosiHus. Ero
OTIMYMEe OT JAPYIHX arperatHelx cocTosHuil. Mogens
upeasbHOro Tasza. 3akoHbl boims-Mapuorra, Hlapns u Teit-
Jlroccaka WX MaTreMaTHYecKoe M TpadUuecKoe OTpakeHHE.
VYpaBHEHHE COCTOSIHUS HUJACAIBHOrO Tra3a. YHHBEpcalbHAast
ra3oBas MOCTOSIHHAS U ee ¢u3mdeckuii cMbich. [lapunansHoe
JlaBjeHMe ra3a. 3akoH JlaabToHa.

Kunerndeckass teopust razoB. OCHOBHOE ypaBHEHHE
KMHETUYECKOW TeopuH ra3oB. KuHeTHueckas MHTepIpeTanus
TeMIepaTypbl. DHEprusl MOJNEKYJbl U MOJIb HICAIBHOTO rasa.
CpenHsis ~ CKOpocTh  JABWXeHHA  MoJekyld.  Cpennas
KBaJpaTHYHasi CKOPOCThb. PacmpeneneHue MOJEKyad IO
CKOpOCTSIM U 3HeprusiM. PeanbHble ra3pl. YpaBHeHue Ban-
Jep-Baanbsca. KonneHcanus razos. Kputnueckoe coCcTosHUE.

[IepBoe HayvaJo
TEPMOJMHAMUKHN. 3aKOH
I'ecca. 3akon Kuproga.

XuMudeckas TePMOAMHAMHUKA. TepMOANHAMUYECKHHA METO..
OCHOBHBIE TOHATHSI XUMHYECKOW TEPMOAMHAMHUKH: CHCTEMa
(OTKpBITast,  3aKpbITas, HM30JIMPOBAHHAs,  T'OMOTCHHA,
rereporenHast), (aza, mapamMeTpsl COCTOSIHUS (MHTCHCHBHEIE,
9KCTEHCHUBHBIC), (YHKIMH COCTOSHHSA, TEPMOJUHAMHYECCKUI
mporiecc (oOpaTuMmeIii, HEOOPaTUMBIH, n300apHBIiA,
N30TEPMHUUYECKHH, M30XOpPHBIHA, amauabaTHbIi). BHyTpeHHss
sHeprus. OOmen oHeprueil. @Dopmbl oOMeHa 3Heprueil.
Temnota u paboTa.

DOopMyTUPOBKM M MaTeMaTH4ecKoe BbIpaxeHue |
3akoHa TepMoauHamMuku. OOMeH sHepruedl B popme padoThI.
Pabota mnpm M30XOpHOM, H300apHOM H30TEPMHYECKOM U
agnabaTHOM TIporieccax. OHTaNbNUsS — Kak (QyHKOuS
coctostuusi. OOMeH  »Heprued B (opMmMe  TEMIJIOTHL.
TemoeMkocTs (CpenHss, WCTHHHAs, YAENbHas, MOJIbHAA).
N3oxopHast 1 n300apHasl TEIUIOEMKOCTh HJICaJIbHOTO ras3a C
TOYKH 3PEHUS] KHHETHYECKOH TEOPHH Ta30B.

TeroBoit  3pdexr XUMHYECKOW  peakuuu  IMpH
HM30XOPHBIX M H300apHBIX YCIOBHAX. ODK30TEPMHUYECKHE U
SHIOTEPMHUYECKHE  peakiuu. TepMoAuMHAMHUYECcKass U
TepMOXHUMHUYECKasi cucTeMa obOo3HadeHuil. 3axkoH ['ecca.
CnenctBust u3 3akoHa I'ecca. OHTanmemuu 00pa3oBaHUS,
cropaHusi, HeiiTpanu3aiuy, $pa3oBBIX EPEX00B, THAPATAIIUH,
pacTBOpeHHs (PacKpBITh CMBICI OIpEAEIeH ). 3aBUCHMOCTh
TEIIIOBOrO 3 PeKTa XUMHYECKOH peaknuu OT TeMIepaTyphl.
3akon Kupxroga.

Bropoe
TEPMOJIMHAMUKHU.
DHTpOMHSI.
TepmoauHamMuueckue
[IOTEHLIUAJIBIL.
XuMugeckoe
paBHOBECHE

Havdalio

CaMonpou3BoJIbHO MPOTEKAIOLIHE MIPOLECCHI.
VIHTeHCUBHBIMU M OSKCTEHCHUBHBIMU IapaMeTpaMH IpHU
camornpousBoiasHOM mporecce. Popmynupoku Il 3akoHa
TepMomuHaMuKd.  KoapuimenT  mone3Horo  JAeWCTBHA
TEIUTOBOH MAIIMHBI. DHTPONHS - KaK (YHKIHS COCTOSHUS.
Kpurepuii camMonpou3BOJIBHOIO IPOTEKAHUs IIpoLecca B
M30JIUPOBAHHON  cucteme. VI3MeHeHWe OSHTpONHMH TpHU
(a3oBBIX Tepexoaax, pacHIMpEeHUH HAeaJbHOr0 Ta3a MpH
pa3snHUYHBIX Ipoleccax.




OuTponus W BeposiTHOCTh. CrarucTudeckuit xapaxrep |l
3aKOHa TEPMOJMHAMHKH. TepMOANHAMUYECKAs BEPOATHOCTb.
YpaBuenue bonbimana.

DOHeprus I'u66ca. OHeprus lempMrombIa.
Omnueckuii  cmpicn  moTteHmmana [mbbca. Kpwurepuit
HaNpaBJICHUs] TEPMOANHAMHYECKOTO IIpOIecca B 3aKPBITOH
cucreMe.  XapaKTepUCTHUECKHe  (DYHKIUH. YpaBHEHHE
I'n66ca-I'enpmronpua. Xumudeckuid noreHuuan. Kpurepuii
HarpaBjeHUs] TEPMOJUHAMHYECKOTO IIpoliecca B OTKPBITOM
cucreme. AbcomoTHast sHTponus. |11 3aKoH TepMogMHAMUKY.

Xumnueckoe paBHOBecue. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl. 3aKOH JCHCTBYIOIIMX Macc. YpaBHEHHE
M30TEePMBI XUMIYECKON peakuni. OCOOCHHOCTH PaBHOBECHS B
TETEPOTCHHBIX  CHCTEMax. 3aBUCHMOCTh ~ KOHCTAHTBI
XUMHUYECKOI0 paBHOBecHsl OT Temmeparypsl. [lpunuun Jle
[HIatenre. BausiHue pnaBieHHE HA CMELIEHUE XHUMHUYECKOTO
paBHOBecHs. YpaBHEHHS H300apbl W M30XOPHl XUMHIYCCKUI
peakuuu. @aszoBble paBHOBecus. Dasza, HE3aBUCUMBIN
KOMIIOHCHT, YHCJIO CTeneHe# cBoOob!. [Ipasumo ¢a3 'ndbca.
VYpaBuenne Knaysuyca-Knaiinepona u  ero  aHanms.
JluarpaMma COCTOSTHHSI YUCTOTO BEIECTBA.

Omnncaaue XUMHIECKOTO
mnmponecca
TEPMOJANHAMNICCKUMU
U KHHCTHUYCCKHUMU
METOAaMHU

Onucanue XHMMHUYECKOTO IIpoLecca ¢ TOYEK 3pEHus
XUMUYECKOH TEpMOJMHAMUKA U KUHETHKH. CKOpoCTb
peakmmu. Pa3smepHOCTh ckopoctH peakmun.  CrocoOs
OIpeneNieHus CKopocTel peakuumid. Peakuum mpoctele u
cioxHble. MexaHusM  peakiud. OCHOBHOWM  MOCTYyJat
XUMHUUECKOH KUHEeTHKH. KOHCTaHTa CKOpOCTH U €€
¢usnuecknit CMBICIL. Pa3mepHOCTB KOHCTAaHTHI.
Monekynspaocts peakuuu. dusnyeckuil cmbicia. [lopsmox
peakiuu. Kakue 3HaueHus npuHUMaeT. llapruanbHbeIil u
o0mmii  KWHETWYECKHHA  TOPSAOK.  DKCIePHIMEHTAIBHOE
ONpEJENICHUE MOPSAKOB peakiuuu. KuHetnueckue ypaBHEHHUS
peakuuit 0,1,2 mopsakos.

Cnoxuple  peakuuu. [locTynaTel ~ XMMHUYECKOU
KAHETHKH JJIS1 OTICAHUS CIIOXKHBIX MporieccoB. OCOOCHHOCTH
KMHETUKH MapajijieNIbHbIX, IBYCTOPOHHMX, IIOCIEI0BATENbHbIX
peakuuii. ConpsiKeHHbIE PEAKIIUH.

3aBUCUMOCTh CKOPOCTH PEAKIUU OT TEMIEPATYpHI.
IIpaBuno Baurt-T'odpda. AHamu3 ypaBHEHUS AppeHHyca.
DHeprus axkTHUBAIMU. OKCIEPUMEHTAIbHOE OMpeeIcHHe
SHEpruM akTuBauuu. Teopuss aKTUBHBIX COYIApPEHMM.
®u3nyeckuil CMBIC KOHCTAaHT B YpaBHEHHHM AppeHuyca c
TOYKH 3peHHUs1 Teopuu. CTEpUUECKUN MHOXKHUTEb.

OcobenHocTH
KaTaJINTHYECKUX
MIPOIIECCOB

Teopuss  MEpPexXOTHOTO  COCTOSIHUS  (aKTHBHOTO
KomIuiekca). [1ojokeHus1, CyTh TEOPUH, OCHOBHOE YpaBHEHHUE.
CornocTaBiieHUE TEOPUU AKTUBHBIX COYIAPEHUH MU TEOpUH
MIEPEXOTHOTO COCTOSTHUS.

Lemusie  peakruu.  OCHOBHBIE  TOHATHS U
OCOOEHHOCTH KHHETWKH TIeMHBIX peakmuid. CTaauiHOCTD
IEeTHBIX peaxuui. Panukanel. PasBerBiieHHBIE u
HEpa3BETBJICHHBIE IICTIHbIE TMPOIEecChl. DOTOXUMHUUECKHE
MIPOLIECCHI.

OCOOCHHOCTH KHHETHKH T€TEPOTEHHBIX IMPOIECCOB.
Karanu3. Buapl karamutuueckux mnpoueccoB. CpoicTBa
Katann3aTopoB. OCOOCHHOCTH KaTAIUTHYECKUX MPOIIECCOB.
Teopuss axkTHBHBIX IHEHTPOB. OOBACHCHHE HEKOTOPBIX
KaTaJUTHYECKUX MPOLECCOB C TOUEK 3PEHHs] MYJIbTHILIETHOM
Teopuu u Teopun aKTHUBHBIX a"caMOJIeH.
Muxkporereporenssle npoueccel. depMeHTaTUBHBIN KaTalu3
M €r0 0COOEHHOCTH.




IToBepxHOCTHBIE
SIBITCHSI

[ToBepxHOCTHBIE SIBIEHWS HAa TPAaHUIE  KUAKOCTH-Ta3,
JKUIKOCTh-KUAKOCTh. [I0BEpXHOCTHOE HATSKEHHE U CIIOCOOBI
ero ompexaeneHusa. Kanwmmsapusie sBieHus. CMaduBaHUE H
pacTekaHue. Y CIOBHS CMauNBaHUA M PACTCKAHUSL.

Omnueckas afncopOIsi, xeMocopomms. AncopOrus Ha
MOBEPXHOCTH XKHUIKOCTH. Y paBHeHue ['nO0ca 1 ero aHamms.

AncopOrusi Ta30B Ha TBEpHABIX Telax. AJICOpPOCHTHI
Teopust ~ MoHOMOJEKyJsIpHOH — axcopOuum  JleHrmropa.
YpaBHenue uzorepMmsl JleHrmiopa. YpasHenue OpelHimxa.

W3bupatenbHas ancopOuus M ee  OHMOJIOTMYEcKoe
3HaYCHHE. OOmenHast  azacopOrmsa.  Xpomatorpadus.
[Mommmonekymnsapaas ancopOmust. Teopust bpyrayspa-Ommera-
Teitmopa (B2T).

PactBopbl
HERJIEKTPOIUTOB

Omnpenenenue pacTBopoB. TBepable, KUOKHE,
ra3oo0pa3HbIe PacTBOPHL. TepMoanHAMUYECKAS
YCTOIUYUBOCTB paCTBOPOB. PacTBOpEI HACHIILIEHHEIE,
HEHACHIIIICHHbIC, KOHLIIEHTPUPOBAHHBIE, IEPECHIIICHHBIE.
CriocoObI BBIpaKEHUS COCTaBa PACTBOPOB.
MexMoneKyJIIpHble B3aUMOIECICTBYSL B pACTBOPaXx.
Pa6oter JI.1. MenzeneeBa no pu3HKO-XUMUYECKOMY
aHaJlM3y PacTBOPOB.

Pa3baBieHHble U uaeanbHbIE pacTBOPHL. PacTBOphI ra3oB
B XHUIKOCTAX. 3akoH ['eHpm. [laBiieHME HACBIICHHOTO IMapa
JMETy9InX KOMITOHEHTOB. 3akoH Paymsa. [lomoxutenpHbIE H
OTpHIATENFHBIC OTKIOHCHHS OT 3aKOHA Payist M MX IPUYNHBL

Temmeparypa KWIIEHHS W 3aMep3aHHS PacTBOPOB.
KomuratuBHele cBoiicTBa pacTBOpoB. Kpmockommdeckas u
30yNHOCKOTTNYECcKass KOHCTAaHTHl W WX (PU3MUYCCKUA CMBICI.
OcmMmoc. M3mepeHne oCMOTHYECKOTO AaBiieHUs. 3akoH BanT-
Tododa.

HeorpannueHHO pacTBOpUMBIE >KMIKOCTH. JlHarpaMmbl
JIaBJIeHHE Mapa — COCTaB pacTBOpa M TEMIlEpaTypa KUMEHUS -

coctaB pactBopa. | 3akon KonoBanoBa. Ileperonka
pactBopoB.  Pextudumkamusa. |l 3akom  Konosanoga.
AzeotporHBle cMecH.  [leperoHka ¢ BOISHBIM MapOM.
DKCTpaKIUsl.

PacTBOpBI 351EKTPOIUTOB

Onekrponuthl. CHIIbHBIE U cla0ble SJEKTPOIUTHL. AHAI3
OCHOBHBIX  TIOJIOKEHHH  TEOPUH  DIIEKTPOIATHIECKON
nmucconuanun  C.Appennyca. CreneHb W KOHCTaHTa
JIUCCOIIMAIINY. 3akoH OcTBanbaa. M3oroHnueckuii
kodpdunuent.  KommuraTuBHbIE  CBOHCTBA  PacTBOPOB
anexktponuToB. JlocTomHcTBa M HemoctaTku Teopun C.
Appennyca. IIpunmoskeHuss TEOPUH  AJIEKTPOJIUTHUECKOM
JIUCCOLIMAIIMA K  pacTBOpaM  JJIEKTPOJIUTOB  (TETUIOBBIC
3((heKTs IpU pacTBOPEHUH, TTOHATHE KUCIOTHI U OCHOBAHMUS,
KHCJIOTHOCTb PACTBOPOB, HOHHBIE PABHOBECHS).

bydepusie pacTtBophl, uXx cBoiictBa. pH OydepHbIX
pactBopoB. Pacuer pH pacTBOpOB CHIIBHBIX W CIIa0BIX
3JIEKTPOJIUTOB.

Hon - punonpHoe B3aumopeiictBue. CosibBaTanus
(ruppatanmsi) HWOHOB. PacueTr SHeprum  THApaTaIlUH.
3aBUCHUMOCTh DHEPTHM THApPATAIlMM OT CBOWCTB HOHOB.
OCHOBHBIE TIOJIO)KEHHUSI TEOPUU CHIIBHBIX DJIEKTPONHUTOB. MoH
— HMOHHOE B3aUMOJIECHCTBHE. AKTHBHOCTh W KO3(D(UIIUEHT
aKTHUBHOCTH WX (U3NYECKUH CMBICT H 3aBUCHMOCTH OT
pa3Benenus. MonHas cuia pactBopos. llepBoe npubmmkeHme
TEOPUH CHIBHBIX AJIEKTPONHUTOB. 3akoH ['rokkens u [leOaiis.
Pa3zButHe TeopuM  CHIBHBIX  3JEKTPOJIMTOB.  BTopoe




NpUOIMKEHHE TEOPUH. OJIEKTPOIPOBOAHOCTH PACTBOPOB.
YaenbHass M JKBHBAJCGHTHas  3JIEKTPOIPOBOJHOCTH.
[TogBux’HOCTH MOHOB. AHOMAIIBHBIE 3HAUEHHS OABHXHOCTEH
nmonoB H" m OH'. 3akon Konbpayma. Kommykromerpus.
Teopuu 31€KTPONPOBOJHOCTH.
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PaBHOBecHBIE
AEKTPOAHBIC TIPOIIECCHI

Ckauky TIOTEHIWAJIOB Ha TpaHUIE pasmena (das.
OneKTpoaHbI MOTeHIMan. [anbBaHUUECKUIH 3JIEMEHT, €ero
paboTa. DNeKTPOABIKYIIAS CHJIA TaIbBAHUYECKOTO dJIEMEHTa
(3nc).  TepmoguHamuka — TrajlbBaHMYECKOTO  DJIEMEHTA.
VYpaBHeHUE Hepucra. OnexTpoas! | pona.
[Morennuanonpenenstomue noHsl. Jnekrpoasl |l poma n ux
ocobenHocTH.  ['azoBble  anekTponmbl.  OKHCIHUTENBHO-
BOCCTAHOBHTEINIbHBIE JJEKTPOJBL. AMAalbraMHBIE DJIEKTPOJBI.
HonocenextuBHbIe 3MeKTponbl. CTaHIapTHHIN BOJOPOIHBIN
3NIEKTPOA. Pz 3IeKTPOAHBIX OTEHIINANIOB U €T0 aHAIIN3.

Huarpamma notenuuan — pH ans Bogwl. IIpocteie u
CIOJKHBIE XMMHYECKHe Lend. KOHIEHTpalMOHHBIE LEMH.
OnpeneneHue 3A¢ NMEKTPOXUMUYECKUX Leneil. MoHnomerpus.
ITorennunomerpuueckoe TuTpoBaHue. pH-MeTpus. DIeKTpoasl
st pH-metpuu.
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HepaBHoBecHbIie
AIIEKTPOIHBIE TPOIIECCH

IIporeccel, mporcXoAsIIe Ha AIEKTPOAAX MIPH MPOXOXKICHUN
3JIEKTPHUYECKOro Toka. [lonsipusanus 3JeKTpOAOB U €€ BUABIL.
CraguiHOCTh TeTEepPOreHHBIX ImporeccoB. KuHeTnueckue
XapaKTEePUCTHKU INEKTPOXUMHUUECKUX TIPOIIECCOB.
[lepenanpsokenne mnepexona. AHanM3 ypaBHEHHM Opaeit-
I'py3-®omemepa u Tadens. [lepenanpsoxenune auddy3um.
[Ipenenpubiid  TOK. IloTeHuman TOMYBOJAHBL.  PTyTHBIM
Kamatomuid  anektpon.  [lomaporpagusa.  OcobGeHHOCTH
BOCCTAHOBJICHHS KATHOHOB MeTaslioB, H', Boibl.

ONeKTpoiM3 paclulaBOB U PAcTBOPOB DIIEKTPOJIUTOB.
3aKkoHbl  JJEKTpoJaM3a.  BO3MOXHOCTM M 3HA4YCHUE
3NIEKTPONK3a Ul TPOMBIIIIEHHOCTH. Koppo3us MeTaiuios.
Knaccupukammst U XapakTepUCTHKa  KOPPO3MOHHBIX
MOpakKeHUH. DJIEKTPOXMMUYECKas KOPPO3HMsI METaUIOB, Kak
YacTHBIM  Clydail HEpaBHOBECHBIX  JJIEKTPOXMMHUYECKHX
npoueccoB. TepMoaMHAMHMKa KOPPO3HOHHBIX MPOIIECCOB.
Teopust MHUKpOTraJbBaHHYECKHX 3JIEMEHTOB. KnHeTndeckas
Teopust  Koppo3uu. IlaccuBHOocTh  MerayuioB.  Teopuu
MacCUBHOCTH. MeTozpl 60pb0BI ¢ KOppo3Heii.
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OCHOBBI KOJIJTOMIHOM
XUMHUHU

OCHOBHBIE TIOHSTHS KOJIJIOMAHOW XMMUH, OOBEKTHI M LENU
n3ydeHus. PasnnuHble TUIBI KIACCU(UKALUK JUCHIEPCHBIX
CHCTEM: MO arperaTHoOMy COCTOSIHHIO JAMCIIEPCHOW (a3bl U
JTUCIIEPCUOHHOM  cpempl, 1O pa3MepaM  dYacTHI, IO
KOHIEHTpauuu u T.1. [IpoGaemMbl COBpeMEHHOW KOJIJIOUTHOM
XUMHU.

MonekynspHO-KMHETHUECKUE CBOMCTBA AUCHIEPCHBIX CUCTEM.
bpoyHoBckoe nmxenue. Juddysus. YpaBHenust DiHIITEeiHA
u OiHiTeitHa- CMoyxoBckoro. CeAuMeHTanus B MOJIE CHIIBI
TSDKECTH W IeHTpoOexxHoM moiye. CearMEeHTalnOHHBIN
aHanus3.

OnTHyecKre CBOWCTBA TUCTIEPCHBIX CHCTEM.

[Tornomenne u paccesuue cBera. OmanecueHus. MyTHOCTb.
Oddext Dapanes — Tunmans. [I[puMeHUMOCTh ypaBHEHHS
Panes k KOIJIOMAHBIM pacTBOpaM.

Teopust cTpoeHMsT JBOMHOIrO 3yeKTpudeckoro cios I'ym —
Yenmena. Brustane naanddepeHTHIX 1 HenHAehhepeHTHBIX
noHoB Ha coctosHue JIOC. DOneKTpOKMHETHYEeCKHI
noreHnman. M3zoanexrpudeckoe cocrosHue. Teopus [TepHa.
Crpoennie  MHLEWIBL.  DIEKTPOKUHETUYECKUE  SBICHHS:




NeKTpoopes3,  INMEKTPOOCMOC,
MOTEHIMAT OCEaHMA.

Y CTOWYUBOCTH AUCTIEPCHBIX CUCTEM.
Kunernueckas u arperatuBHas ycToWuuBocTh. [IpaBuia
9JIEKTPOJINTHOM KOAryJsiMM 30JIeW: MPaBUJIO 3HaKa 3apsja,

noTcHIHalI TCUCHUAA,

IMPpaBUJIO BAJICHTHOCTH, JIMOTPOIIHBIE PAABI KOATryJIAINH,
BJIMSTHHC HMOHOB-IIAPpTHEPOB, KoaryJsnus CMECBIO
3JICKTPOJIUTOB (a[[,HI/ITI/IBHOCTI), CHUHEPIrusmMm, aHTaFOHI/I3M),

CTapCHUC 30J'Ieﬁ, B3anMHas KoaryJsauus 30JI€H. 3aIlII/ITa
KOJIJIOUAHBIX paCTBOPOB OT KOAryJIdllUU.
HGHH, OMYJIbCUHU, CYCTICH3UU.

2.2. Pa3esibl y4eOHOM IMCHUAIIIMHBI, BUAbI Y4eOHOH 1eITeJJbHOCTH U (DOPMBI

KOHTPOJIsA
Ne Ne HaumenoBanue Bunas! yueOHON AeATENbHOCTH, DOpMBI TEKYILETO
ceMecTpa | paznmena paszena yueOHo BKJTIOUYAsi CAMOCTOSITEIIBHYIO paboTy KOHTPOJIS
JUCIUTLTAHBI CTYJICHTOB yCIeBaeMoCTH (1o
( B gacax) HeOesIM cemecmpa)
JI JIP CPC BCETO
1 2 3 4 5 6 7 8
6 1 Beenenue 1 neoens:
WupuBuayansHOE
2 - 2 4 cobecenoBaHue.
6 2 Kunetnueckas 1-2 neoens
TEopHs rasos. 4 4 8 16 WupuBuayansHBIN
T'a30BBIC 3aKOHEL. YCTHBIN i
MHCbMCHHBIH OTYET —
3aIuTa
nabopaTopHbIX padoT,
TECTUPOBAHUEC
6 3 [epBoe Havaio 3-4 nedena:
TEPMOJUHAMUKH. 4 6 10 20 TTucbMeHHBIH OTYET —
3akon I'ecca. 3akoH 3ammITa
Kuproda. nabopaTopHBIX paboT,
3aIUTa JICKTPOHHOTO
pedepara-
NpEe3CHTAIINY,
TECTHPOBaHUEC
6 4 Bropoe Hayano 5-7 nedena:
TEPMOAUHAMHUKH. 4 8 10 22 WNunuBuayaapHOE
Ourponus. Tepmoau cobeceioBaHuE,
HaMHYECKHE NUCHMEHHBIN OTYET —
MTOTEHIIAAIBI. 3amurTa
Xumuyeckoe 71a60paTOpPHBIX padoT,
PaBHOBECHE TECTUPOBAHUE
6 5 Ormucanue 8-9 neoens:
XUMHUYECKOTO 4 6 10 20 TIncbMeHHBIH OTYEeT —
rporecca 3aIuTa
TEPMOINHAMHYECKH nabopaTopHBIX padoT,
MH U 3aIUTa JICKTPOHHOTO
KHHETUYECKUMH pedepara-
METOJaMu MIPE3CHTAIHH,
TECTHPOBaHUE.




6 OcobeHHocTH 10-12 neoens:
KaTaJUTHYECKUX 4 10 15 29 ITucbMeHHBI OTYET —
MIPOIIECCOB 3aImrTa

J1a00paTOPHBIX PadoT,
TECTHPOBAHUEC

7 [ToBepxHOCTHBIE 4 8 15 27 13-15 neoens

SIBJICHUS IIucbmeHHBIN OTUeT —
3aImTa nabo-
paTopHBIX pabor,
TECTHPOBaHHUE

8 PacTtBOpEHI 10 12 20 42 16-18 neoens

HEAIEKTPOJIIUTOB [IuceMeHHBIH OTUET —
3ammra
Ta00paTopHBIX PadoT,
3aIUTa ICKTPOHHOTO
pedepara-
MPE3CHTAIHH,
TECTHPOBAHUC

Paznensr 36 54 90 180 Ok3ameH 36 yacos

IUCHUIIINHEL Ne 1-

18

9 PactBopsI 10 20 30 60 1-3 nedena
JJIEKTPOJIUTOB IIuceMeHHBIN OTUeT —

3aIuTa
J1a00PaTOPHBIX PaOdOT.

10 PaBHOBeCHEBIC 10 10 30 50 4-7 nedens
3JIEKTPOIHBIE IIucbMeHHbIH OTUeT —
TIPOIIECCHI 3aIuUTa

nabopaTopHBIX PadoT.

11 HepaBHOBecHBIC 10 10 30 50 8-10 neoens
3JIEKTPOIHbIE IIucbmMeHHBIH OTUeT —
MIPOIIECCHI 3ammra

nabopaTopHBIX PadoT,
3aIUTa IEKTPOHHOTO
pedepara-
NpEe3CHTAIINY,
TECTHUPOBAHUE

12 OCHOBBI 18 24 50 92 11-18 Hedens

KOJUIOUIHON XUMUHA IInceMeHHBIN OTYET —
3aIuTa
nabopaTtopHbIX pador,
3aIuTa AIMEKTPOHHOTO
pedepara-
MIPEe3CHTAIHH,
TECTHPOBaHUE

Pasnemnsr 48 64 140 252 Oxzamen 36 uacos

TUCUUIIIAHEI Ne 9-

12

HUTOI'O | Pasnensl 84 118 230 432 Oxzamen 72

JUCIHIIINHEI No 1-
12




2.3 JIabopaTopHbIil NPAKTHKYM

Ne Ne HaunmenoBanue paznena HammenoBanne mabopatopaeix | Bceero gacos
cemecTpa | paszaena Y4eOHOM TUCIIUTUTUHBI pabot
1 2 3 4 5
6 1 Beenenue
6 2 Kunernueckast Teopust rasos.
l'azoBBIe 3aKOHEI. 1.IToctpoenue JTarpaMMbl
COCTOSIHUSI OWHApPHOW CHCTEMBI 4
(eHoNM-HATATIH
6 3 [Teppoe HaqaI0 | 1. Onpenenenue TETLIOTHI
TepMoJIMHaMUKH. 3akoH ['ecca. HelTpaTH3aIHH CHIBHOI
3axon Kuproga. KUCJIOTHI CUJIBHBIM OCHOBaHHUEM 3
2.0mpefiencHue  COACPIKAHUS
KUCJIOTHI 110 TCIUIOBOMY
3¢ dexTy HeWTpaTH3auu
6 4 BTtopoe Hadano | 1. OmpeneneHne  KOHCTaHTHI
TEPMOJINHAMHUKH. CKOPOCTH pPEaKIUU OKHCICHHS
OHtponus. TepMOIUHAMHYECK HOAUCTOBOIOPOAHON  KHUCIIOTBI
We TOTCHIHANE. XAMHUYECKOE | TMEPEeKHUCHIO BOJOPOA.
paBHOBecHE 2.0mpeneneHue KOHCTaHTHI
CKOPOCTH PEaKIUH OMBLICHHS
YKCYCHO-3THIIOBOTO adupa
HIENOYBIO.
3.U3yuenue KHHETUKH 3
peaknuu pa3IoXKeHUS
MOYEBHHEI B BOJTHEIX
pacTtBopax METOI0M 2
3JIEKTPOMPOBOTHOCTH
6 5 Ornncanne XUMHYECKOTO 1. Ompenenenue  KOHCTaHTHI 3
npoiecca CKOPOCTH W DHEPTUU aKTHUBAIMU
TEPMOANHAMHYCCKUMHU H peaKiuy BTOPOTO MOPSIIKA.
KUHETHYCCKUMH METOTaMHU
2. Kpuockonuyeckuii  meron
OTIpeIeIICHUS MOJICKYJISIPHOM
MAacCCHI BEIIECTBA. 3
6 6 Ocobennoctu 1. KuneTnka roMOr€HHBIX 3




KaTaAJIUTUICCKUX IPOLECCOB

KaTaJMTHYECKUX peaKkunit
2.Kuneruka TeTepPOreHHbIX
KaTIUTHYECKHUX PEaKIuH
3.Xumm4aecKkoe paBHOBeCHe

HOBerHOCTHLIe SIBJICHUA

1. IloBepXHOCTHOE HATSKEHUE.
W3mepenne  mMOBEPXHOCTHOTO
HaTsDKEHUS o MeTony
B3BELIMBAHMS  OTpBIBAIOLIEHCS
Karuiy.
2. Wzmepenne axcopounun
YKCYCHOM KHUCIIOTBI Ha
MIOBEPXHOCTH
aKTHBUPOBAHHOTO YIJIS.
3.20ynrocKonuIecKuit METOIT
OTIpEAEICHUS MOJIEKYJIIPHON
Macchl BelecTBa

PaCTBOpBI HCOJICKTPOJIUTOB

1. OnpeneneHue KOHCTaHTHI U
CTETICHH JIMCCONMALINA
c11ab0T0 3JIEKTPOJINTA.

2. OrmpeneneHne KOHCTAHTHI
KHCJIOTHOCTH YKCYCHOH
KHCJIOTHI

3. TlpurotoBnenue OydepHbIX
PacTBOPOB C 3apaHee 3aJaHHBIM
pH u wuccnegoBaHue BIUSHUA
pa3basnenus Ha BennuuHy pH
4, Onpenenexnue
pacTBOPUMOCTH u
MIPOM3BEICHUS PACTBOPUMOCTH
MaJIOpacTBOPUMBIX COJIECH.

Hroro B CEMCCTpEC

54

P ACTBOPBI DJICKTPOJIUTOB

1.0npenencHue  KOHICHTPAIUU
XJIOPUZI-MOHOB METOAO0M
KOHIYKTOMETPHUYECKOTO
TUTPOBAHUA

2. OmnpezeneHue KOHIEHTPAIMU
THIPOKApOOHAT-HOHOB METOIOM
KOHIYKTOMETPHUYECKOTO
TUTPOBAHUS

3. OmpexnencHrue KOHICHTPAIUU
KHCIIOTHI METO/IOM
MTOTECHIIHOMETPHYECCKOTO
TUTPOBAHUS

4. OrmnpeneneHre  KOHCTAHTBI
THIPOJIHA32 co
TMOTCHIIMOMETPUICCKUM
METOJIOM. Pacuér pH
TUAPOJIN30BAHHBIX PacTBOPOB
coseit

5. BydepHsie pacTBOpBI




(6]

10

PaBHOBecHEBIC
TIPOIIECCHI

OJIEKTPOAHBIC

1.IToTeHunomMeTpryeC-Koe
TUTPOBAaHNE
2.0mpeneneane
JJICKTPOJIOB.
3. Omnpenenenue JC
rajJbBaHMYCCKOTO IIIEMEHTA
4.0npeaeneHue KOHCTAHTHI
HWOHU3aIUM  CJIA00M  KHUCIIOTHI
MMOTCHIIMOMETPHUYCCKUM
METO/IOM.

IOTCHIIMAJIOB

11

HepaBHOBECHBIE NIEKTPOAHBIC
MPOLIECCHI

1. Dnexrponmus

2. YcraHOBJEGHHE TIPUPONBI U
KOHIIGHTPAIlMU KHUCJIOT B COKax M
ra3upOBaHHBIX HaNuTKax
METOIOM pH-meTpuueckoro
TUTPOBAHUA

3. 3aKOHBI AMEKTPOIU3A

12

OCHOBBI KOJIOUTHON XUMHHU

1. Xpomarorpadus OymaxHas.
KauecTBeHHbIi aHAIU3 cMecH
KaTHUOHOB Cu2+, Co?* Ni?*
METOJIOM OCal0YHOH
xpomarorpaduu Ha Oymare

2. ITonyyenue n1odoOHBIX U
THO(UITBHBIX KOJUTOUTHBIX
pacTBOpOB.

3. BausiHue KOHIGHTpanui
pearupyroIux BEIIeCTB Ha
npotiecc 00pa3oBaHus
KOJUIOM/IHBIX PACTBOPOB

4. Koarynsmus

5. DnekTprueckue cBOMCTBa
KOJUTOMAHBIX cucTeM. O4UncTKa U
nuddy3us 30ieit.

6. [Tosryyenue u uccieoBaHue
CBOICTB IIEH.
7. HaOyxanue.

Uroro B cemectpe

64

Bcero

118




J171st O1IeHKHU pe3yJbTaToB JIabOpaTopHOIl pabOThI UCIIONB3YIOTCS CIIEAYIOLUE KPUTEPUU:

* 3HaHUE TEOPETHUYECKOTO MaTepHasa 1o mpeIMeTHON 00IacTu;

* TyOMHA U3YYEeHHUsI TOTIOTHUTEIbHON JTUTEpaTyphl;

* IyOWHA M MTOJTHOTA OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHIL.

Ji1a 1a00paTOpHO-MIPAKTHUECKUX PA0OT BO3MOXKHBI J1BA OCHOBHBIX BapUaHTa POBEACHUS:

1. B mepBom cirydae J1abopaTopHO-TIpaKTUYECKHUE PabOTHI MPOBOAATCS MJIsi BCEU TPYIIIBI
CTY[IEHTOB OJJHOBPEMEHHO, B 3aIVIAaHUPOBAHHBIA MO TpauKy AE€Hb, MPU 3TOM BCE CTYACHTHI
BBITIOJIHSIOT OJHY U Ty ke JaboparopHyto padoTy. OCOOEHHOCTh JAaHHOTO MPHEMAa B TOM, YTO
CTYIEHTHI U MPEeroiaBaTelib MOTYT OIEPaTUBHO CPAaBHUBATH PE3YJIBTAThl U UCTIPABIISITH HEJJOYEThI
B po0oTe, 3TO ero AOCTOMHCTBO. HemocTarok maHHOTO BapuaHTa pabOTHI 3aKIIOYACTCS B TOM,
YTO HEOOXOAMMO OJHOBPEMEHHO HMETh JOCTATOYHOE KOJIMYECTBO XHUMHUYECKOH MOCYabl,
npuOOPOB U PEaKTHUBOB, YTO OBl M30€XKaTh 3aJiepKEK B paboTe, ITO MO3BOJIMUT BCEM CTYIEHTaM B
CPOK CITPaBUTHCS ¢ OMHCaHHOH B «JlabopaTtopHOM MpakTHKyMe» paboToH.

2. Jlns mabopaTopHOro NMpPaKTUKyMa BBIIEISIETCS BpEeMs BO BTOPOHM IOJIOBHHE CEMECTpa,
CTYIEHThI pa30MBAIOTCS HA HEOOJbIIKME MOATPYIIHI M0 2-3 yenoBeKa, MpU 3TOM Ha 3aHATHIX
Ka)KJasi OJIrPyITa BHIIOJIHIET CBOIO JIAOOpaTOpHYIO paboTy, MEHsSICh 1o 1enouke. Hampumep,
Ha TIEPBOM 3aHATUU TIepBas MOATPYIINa BHIMONHAET JaboparopHyro pabdory Nel, Bropas
noarpyimna — gnaboparopuyro padory Ne2, u tak ganee. Ha Bropom 3aHsTHM NepBas MOATPYyIa
BEITIOJTHSET JabopaTopHyto pabory Ne2, Bropast moxarpymma — jgaboparopHyto padory Ne3, Tak
MOKa BCE IMOATPYMIBI HE BBINOIHAT BCE 3aIUIaHUPOBaHHBIE paboThl. [l 3TOrO Merona
CYLIECTBYIOT CBOU JIOCTOMHCTBA: HET HEOOXOAUMOCTH UMETh OoJiee 1 koMIiekTa 000py10BaHUs
U MarepuanoB, CTYICHTHl TOTOBATCS K 3aHITUSAM HWHIUBUAYAJIbHO, HEMOATOTOBIECHHOTO K
3aHATHUIO CTY/ICHTA JIETYe BBISIBUTH, TOCKOJIBKY paboTa uaeT 0oJiee NHAMBHYaTbHO.

2.4 IlpumepHasi TeMATHKAa KyPCOBBIX padoT
KypcoBsie paOoThI HE IPEAYCMOTPEHBI IO YYEOHOMY TUIAHY



3. CAMOCTOATEJIBHASA PABOTA CTYAEHTA

3.1Bunsr CPC

Ne cemectpa Ne HanmenoBanue pasmena | Bumsr CPC Bcero
pa3mena y4eOHOH TUCTIHIUTHHBI 4acoB
1 2 3 4 5
6 1 Baenenne l.IlogrotoBka K WHAWBHAyaJTbHOMY | 2
cobecenoBaHIO
6 2 Kunernueckas Tteopust ra3zoB. | 1. IloaroroBka k WHIUBUAYaTbHOMY | 3
T"'a30BBIE 3aKOHEI. cobecenoBaHUIO
2.Ilonroroska K sammre | 3
nabopaTopHBIX PaboT
3.IloAroToBKa K TECTUPOBAHUIO 2
4. TToaroToBka K 3K3aMEHY 6
6 3 [epBoe Havyano | 1. IloaroroBka K WHIMBHAYaJbHOMY | 2
TepMOIMHAMUKHU. 3akoH lecca. | cobecenoBaHUIO
3axon Kuprogpda
2.IToaroroBka K 3aluTe MUCHMEHHBIX | 3
OTYETOB 110 JJA0OPaTOPHBIM paboTaM
3.ITogroroBka K 3amInTe IMEKTPOHHOTO | 2
pedepaTa-ipe3eHTaIIH
4.IloaroroBka K TECTUPOBAHUIO 3
5.IloaroroBka Kk 3K3aMeHy 6
6 4 Bropoe Havyaso | 1.IlogrotoBka K UHIMBHAYaJbHOMY | 2
TEPMOTHAMHUKH. DHTpomnus, | coOeceI0OBaHUIO
TepmoguHamuyeckue
MTOTEHIHAJIEL. Xumuueckoe | 2.JToaroroBka K 3amure MUCHLMEHHEBIX | 4
paBHOBecHE. OTYETOB 110 JTabOpPaTOPHBIM paboTam
3.IToAroToBKa K 3aIIUTE AIEKTPOHHOTO
pedepaTa-ipe3eHTaIIH 2
4.IloarotoBka K TECTUPOBAHUIO 2
5.ITloAroToBka K 3K3aMeHY 6
6 5 Onucanue xumudeckoro | 1.IToaroroBka K 3amiure NUCBMEHHOIO | 6
mporiecca oT4eTa 10 JJabopaToOpHBIM paboTam
TEPMOTUHAMHUYECKUMHU U
KHHETHYECKUMHU METOLAMU 2.IToarotoBKa K 3aliuTe 3JICKTPOHHOTO | 2
pedepara-npe3eHTanN
3.IToAroToBKa K TECTUPOBAHHIO. 2
4 TTonroToBKa K SK3aMeHY 4
6 6 Ocobernoctn katamutwdeckux | 1. IlomroroBka k WHIMBHIyaJdbHOMY | 4
MPOLIECCOB cobece0BaHKIO
2. IToaroroBka K 3aIiyTe MUCHMEHHOIO | 6

OTYEeTa 10 JIAOOPATOPHEIM paboTam




3. [ToaroToBKa K TECTUPOBAHUIO
4.TToarotoBKa K 3aIldTe 3JIEKTPOHHOTO
pedepara-npe3eHTanu

N W

5. IToaroToBKa K 3K3aMeHY 4
[loBepXHOCTHBIE SIBICHUS 1. TlogroroBka K WHAMBHAyaJTbHOMY | 2
co0ecenoBaHIO
2.IloaroroBka K 3aluTe MHCHMEHHOTO | 8
oT4deTa 1o JlabopaTtopHsIM paboTam
3.IToAroToBKa K TECTUPOBAHHIO 3
4.TToAroToBKa K 3alUTE JIEKTPOHHOTO
pedepara-ipe3eHTaNN 2
5.IToaroroBKa K sK3aMeHY 4
PacTBOpBI HEINEKTPOIUTOB 1 TlomroroBka K WHAMBHAyaJTbHOMY | 5
cobecemoBaHIO
2.IloaroToBka K 3amnTe NHCHMEHHOTO
oTYeTa 10 JJabopaTOpHBIM paboTam 10
3.IloaroTroBKa K TECTUPOBAHHUIO. 5
5.IToaroToBKa K 9K3aMeHy 6
Hroro 3a cemectp 90 yacoB + 36 yacoB — MOAroTOBKA K
9K3aMeHy
PacTBOpHI 371€KTPOIUTOB
Onexrpomutel. CwmmpHble W | 1. IloarotoBka K WHAWBHAyaJIbHOMY | 2
cinabble 37EKTPONUTHL. AHanmu3 | coOecer0BaHHIO
OCHOBHBIX TIOJIOKECHUH TEOpUH
3JIEKTPOJIUTHUUECKON 2.IloaroroBka K 3aliuTe MUCHMEHHOTO
muccornmanu  C.AppeHuyca. | oTYeTa o JabopaTopHBIM paboTam 7
Crenenp u KOHCTaHTa
JUCCOIIMAITIH. 3axoH | 3.IloarotoBka K 3amuTe 3MEKTPOHHOTO
OcrtBanbna. W3oronnueckuii | pedepara-npe3eHTaun 2
k03¢ durnent. Komnmurarusheie
CBOMCTBA PacTBOPOB | 4 TloarotoBKa K TECTUPOBAHHMIO. 2
JIEKTPOINTOB. JlocTOMHCTBA M
HCIOCTATKH TcopHun C. | 5.IToxroroBka k sk3ameny 3
AppeHnuyca. [punoxenus
TeopHH NEKTPONUTHYECCKOH | |, [lofroToBKa K HHIMBHIYATbHOMY 3
JUCCONMAMA K PacTBOPaM | coGecel0BaHMIO
SJICKTPOJINTOB (TCIUIOBBIE | 2 [ToAroTOBKA K 3AIMTE MHCEMEHHOTO | O
o(exTsl  Ipu  PacTBOPEHHH, | oryera 1O JAGOPATOPHBIM PaGoTaM
HOHATHC KUCJIOTBI M OCHOBAHUA, | 3 [ToAroToBKa K 3aIIUTE 3JIEKTPOHHOTO
KUCJIOTHOCTh PACTBOPOB, | pedhepara-Npe3eHTALHN 3
MOHHBIE PAaBHOBECHS).
4.TToAroToBKa K TECTHPOBAHUIO.
5.I1loaroroBka K 3K3aMeHy 3
Bydepusie pactBopsl, HX 4

CBOWCTBA. pH OydepHbIX
pacTBOpOB. Pacuer pH
PacTBOPOB CHIBHBIX U CIA0BIX
3JIEKTPOJIUTOB.

Hon - IUATIONIBHOE
B3anmozeiictere. ConbBaTaIfis

(rupparanusi) woHOB. Pacuer
SHEpruu THPATALUH.
3aBHCHMOCTH SHEPTHUU

ruaparaguu OT CBOICTB HOHOB.
OCHOBHEIE ITIOJIOJKECHUS TCOpUU
CUJIbHBIX 3JICKTPOJIUTOB. Hon —




HMOHHOE B3aMMOJICHCTBHE.
AKTHBHOCT, U KOI((HUIUEHT
AaKTHUBHOCTH HMX  (DU3HYECKHiA

CMBICI M 3aBUCHMOCTb  OT
pazBeneHus. MonHas  cuia
pacTBOpOB.
10 PaBHOBecHbIE anexrpoansie | 1. IloaroroBka k WHAMBHAyaJbHOMY | 3
MIPOLIECCHI cobece10BaHHIO
Ckaukn mnoreHuuanoB Ha | 2 [loaroroBka K 3amiure MHUCHMEHHOTO
TpaHuIe paszena ¢a3. | ordera 1o yaboparopHsIM paboTam 8
DNeKTpOIHBIH noteHiuai. | 3.IlonroroBka K 3amure 3JIeKTPOHHOTO | 3
lanpBaHMYeckuil sneMeHT, ero | pedepara-npe3eHTannu
paborta. Onexrponsmkymas | 4. [loAroTOBKa K TECTHPOBAHUIO. 3
cuia ranbBaHuueckoro | 5. IToAroroBka K 3K3aMeHy 3
2JIeMEHTa (amc).
TepmoauHamuka 1. TlogroroBka K WHAMBHAyaJTbHOMY | 2
ragbBaHUIECKOTO 3JIEMEHTa. | cOOECEeJOBaHUIO
VYpaBHeHue Hepnucra. | 2.IlonroroBka K 3amuTe MUCHBMEHHOTO | 7
DNeKTpoIbI | pola. | oT4yera 1o J1abopaTopHbIM paboTam
[Torennuanonpenensiomue 3.IToaroTroBka K 3allinTe SIEKTPOHHOTO | 2
HOHBI. pedepara-npe3eHTaIH
4. IloaroToBKa K TECTUPOBAHMUIO. 2
5. IlonroroBka K sK3aMeHy 3
Onektpomsr Il poma u wux
0COOCHHOCTH. I'azoBbIe
JIIEKTPOIBI. OKHUCIUTENBHO-
BOCCTaHOBHTEIIbHBIC
JIIEKTPOIBI. AMmanbpramMHsle
anekTpoabl. HMoHOCeNneKTUBHbIE
3JIEKTPOABL. CranaapTHBIH
BOJIOPOJHBIN  35eKTpod. Psan
OJICKTPOAHBIX IMOTCHIHAJIIOB U
€ro aHaJIu3.
Juarpamma noreHuuan —
pH nns Bomel. Ilpocteie u
CIIO)KHBIE ~XMMHUYECKHE IICTIH.
Konnenrpannonusie LeTy.
Omnpenenenue (Y
NMEKTPOXUMHIECKUX LeTen.
Honomerpus.
IToreHunomeTpuieckoe
TUTPOBAHUE. pH-metpust.
Onexrpoast 1ng pH-metpun
11 HepaBnoBecuble anekrponnbie | 1. IloaroroBka Kk HHAMBUAYyaJbHOMY | 3
HPOIIECCHI cobeceT0BaHUIO
IMpoueccel, mpoucxoxsmue Ha | 2.JloaroroBka k 3aimure MHCBMEHHOTO | 8
IEKTPOJaX NPH NPOXOXKICHUH | OTYETa MO JlabopaTopHBIM paboTam
IIEKTPUYECKOTO Toka. | 3.IloaroToBka K 3amiuTe 3NEKTPOHHOTO | 3
[Monsipuzanust 351eKTpoJOB U ee | pedepara-npe3eHTaunu
BUJIBL. 4.TToAroToBKa K TECTUPOBAHUIO. 3
5.I1oaroToBka K 3K3aMeHy 4
DIIEeKTPOIN3 PacIIaBOB U
pacTtBOpOB 37ekTponuToB. | 1. TloAroToBKa K WHIAMBUAYaTbHOMY
3aKOHBI AJIEKTPONIH3a. | COOECEeIOBAHUIO 2
Bo3moxxnocTn n 3HAYCHUC Z.HO}IFOTOBKa K 3aIuTe NMHCBMCHHOI'O
3JIEKTpONIM3a JUIA | OT4eTa 1o JJabOpaTOpHBIM paboTam 7
npomeinuieHHocTH.  Kopposust | 3.IToaroroBka K 3aImuTe 3JEKTPOHHOTO
MeraioB. Kiaccndukanus u | pedepara-npeseHTannu 2
XapaKTepUCTHKa KOPPO3HOHHKIX | 4.IToAroToBKa K TECTHPOBAHUIO. 2
MOPAXKEHUH. 5.IloaroToBKa K IK3aMEHY 4




12

OCHOBBI KOJJTIOUIHONH XUMHH
OCHOBHEBIE MTOHATHSA
KOJUIOMIHOW XUMHH, OOBEKTHI K
mend W3y4deHWsA.  Pa3nudHble
THIIBI KIIaccu(UKAIIIN
JIUCTICPCHBIX CHCTEM: o
arperaTHOMY COCTOSIHUIO
JUCTIEPCHOM ¢assl u
JUCTICPCUOHHOW  Cpeflbl, IO
pasmepam YaCTHIL, o
KOHIICHTPAIIUH i T.0.
[Ipob6nemsr COBpPEMEHHOM
KOJUIOUIHOM XUMUH.

Teopuss cTpoeHUS JBOWHOIO
anekTpuyeckoro cios I'ym —
YenmeHa. BnusiHue
nHuddepeHTHBIX U
HenHAe(D(PEPEeHTHBIX HOHOB Ha
COCTOSIHHE J9C.
DNEKTPOKUHETUYECKUI
noteHyan. H3osnekTpudeckoe
cocrosinue. Teopus LltepHa.

Crtpoenue MUIIEIUTBL.
OJEeKTPOKUHETHYECKHUE

SIBIICHUSI: anextpodopes,
ANEKTPOOCMOC, MOTEHIUAT

TEUCHUS, IIOTCHITUAJ OCCAAHMUS.
Y CcTOMIMBOCTD JIUCIIEPCHBIX
CHCTEM.

IIeHsbl, 5MynbCUY, CYCIIEH3UU.

1. TloaroroBka K WHIUBUAYAIbHOMY
co0ecenoBaHIO

2.IloaroroBka K 3aluTe MHUCHMEHHOTO
oT4eTa 10 1abopaTopHEIM paboTam
3.IloAroToBka K 3allUTE AIEKTPOHHOIO
pedepara-pe3eHTaIH

4.TToAroToBKa K TECTUPOBAHUIO.

5. IloAroToBKa K 3K3aMeHY

1. TlomrotoBka K WHIUBUIYaTHbHOMY
cobecen0BaHNIO

2.IloaroroBka K 3aluTe MHUCHMEHHOTO
oT4eTa 10 1abopaTOpHEIM paboTam
3.IloAroToBka K 3alllUTE 3JIEKTPOHHOIO
pedepara-ipe3eHTaNN

4 .TTonrotoBKa K TECTHPOBAHUIO.

5. [loAroToBka K 3K3aMeHy

1. TlomroroBka K HHIUBHIYaJIbHOMY
cobecenoBaHUIO

2.IlogroroBka K 3al[uTe MHUCHMEHHOIO
oTYeTa 10 JJabopaToOpHBIM paboTam
3.ITogroroBka K 3amuTe IEKTPOHHOTO
pedepaTa-mipe3eHTaIIH

4.IToarotoBKa K TECTUPOBAHUIO.

5. [loAroToBKa K 3K3aMeHy

1.IToaroroBKa K 3alUTe MUCHMEHHOTO
oTYeTa 10 JJabopaTOpHBIM paboTam
3.IloaroToBKa K TECTUPOBAHHUIO.

4. TlomroroBka K HHIUBHIYaJIbHOMY
cobece10BaHUIO

5. IloAroToBKa K 3K3aMeHY

1. TloaroroBka K WHIUBUAYAJIbHOMY
cobecen0BaHUIO

2 IloaroroBka K 3aliuTe MHUCHMEHHOIO
oT4era 10 JJabopaTOpHEIM paboTam
4.IloaroroBka K TECTUPOBAHUIO.

5. IloAroToBKa K 3K3aMeHY

w wnN

w N
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w w

w w

Hroro 3a cemectp

140 + 36 yacoB NOATOTOBKA K 9K3aMEHY

Bcero

302







3.2 I'pa¢ux padoOTHI CTyAEHTA
Cemectp No 6

®opma OLIEHOYHOIO CPEACTBA VYenoBHoE Howmep Henenun
o0o3HaYeHNE
1 2 3 4 5 6 7 8 9 10 | 11 |12 13 14 | 15 | 16 | 17 | 18
CobecenoBanne Co + + + + + + + +
3ammra  (oT4eT) JMAOOPATOPHBIX 3mp + + + + + + + + + + + + + + + + + |+
pabor
TecTtupoBaHue NUCbMEHHOE Ten + + + + + + + + + + + + + + +
Pedepar (3ammra 3IEKTPOHHOTO + + + +
pedepara-ipe3eHTAIINN) Ped + + + + + + + + + + + + +
Cemectp Ne 7
®opma OLICHOYHOT'O CPEICTBA VcnoBHoe Homep Hemenu
0003HaueHHE
12 3 4 5 6 7 8 9 10 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
CobecenoBanne Co + |+ + n i
3amuTa (0T4eT) 1ab0pPaTOPHBIX 3np + |+ + + + + + + + + + + + + + + + +
pabot
TecTupoBaHre MUCEMEHHOE Ten + |+ + + + + + + + + + + + + + + +
Pedepar (3ammuTa 3neKTPOHHOTO
pedepara-npe3eHTaIyH) Ped + o+ + + + + + + + + + + + + + +




3.3. IlepeyeHb mNpPHMEPHBIX BONPOCOB /I CAMOCTOSITEJbHON PadOThI

00yIIAIOIUXCH N0 PA3JIUYHBIM TEMaM

3.3.1. TunoBbie KOHTPOJIbHBIE 3a]aHHUSI WJIH HHbIEe MATePHUAJIbI, HE00OX0TUMBbIe IJIsl OIleHKH

3HAHUI, YMEHHM i, HABBIKOB M (MJIH) ONbITA AESATEJbHOCTH, XaPpAKTEPU3YOLLEH ITaNbl

¢GopMupoBaHusi KOMIIETEeHIMI B MIpolecce 0CBOEHHUsI 00Pa30BaTeIbHON NPOrPaMMbI.

BapuaHTbl TECTOBBIX 3a1aHUI

ITPUMEPHBIE TECTOBBIE 3AJJAHUA 110 TEME «KKMHETUYECKAS TEOPUSA I"A30B,

I'A30OBBbIE 3AKOHBI».

1. XKugkoe BEmeCTBO XapaKTepU3yeTcs:

A) KkpaiiHe MaJIbIMU CHJIAMH MEXMOJIEKYJISIPHOTO B3aUMO/ICHCTBHUS;

b) cpaBHUTENBHO OONBIIMMH MEKMOJICKYISIPHBIMU CHJIAMHU CHEIIICHUS, IOATOMY MOJEKYIBl TEPSIOT

CIOCOOHOCTH IMEepPEeMEeNIaThCsl He3aBUCUMO JIPYT OT JPYyTa, BEIIECTBO JIETKO MEHSIET CBOIO (popmy HO

MaJio U3MEHSET 00BEM;

B) ompenenéHHbIM MOPSAKOM PACHOJIOKEHHUEM MOJIEKYJ, KOTOPbIE O0Pa3ylT KPUCTATUTMYECKYIO

pPELIETKY;

I') xpaiiHe ManbIMU CUJIAMU MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS, XOPOILIEH 3JIEKTPOIIPOBOJHOCTHIO,

BO3MO’KHOCTBIO BJIMSITh Ha PACIIOJIOAKEHUE MOJIEKYJI IIPU HAJIOKEHUH MarHUTHOTO TI0JIS;

2.TBEépoe BEUIECTBO XapaKTepU3yeTCs:

A) CpPaBHHUTCIBHO 60JII)HII/IMI/I MCKMOJICKYIIAPHBIMU CUJIAMH CHCIINICHUS, ITIO3TOMY MOJICKYJIbI TCPAIOT
CHOCOOHOCTH IMEepeMeNIaThCsl He3aBUCHUMO JPYr OT JPYyra, BEIIECTBO JIETKO MEHSET CBOIO (opMy HO
MaJio M3MEHSCT 00BEM;

b) ompenenéHHbIM MOPSAKOM PACHONIOKEHHEM MOJIEKYJ, KOTOpbIe 00pa3ylT KPHUCTAJUIMYECKYIO
pELIETKY;

B) kpaiiHe MalbIMH CHJIaMH MEXMOJIEKYISPHOTO B3aUMOACUCTBUS, XOPOIIEH 3IEKTPOIIPOBOJHOCTHIO,
BO3MOXHOCTBIO BJIMATH HAa PACIIOJIOKCHUEC MOJICKYII IIPHU HAJIOKCHUNU MAarHUTHOT'O ITOJIA;

I') co3manneM KpyIHBIX acCOIMATOB, UMEIOIINX MOCTOSHHYIO CIOXHYIO BHYTPEHHIOI CTPYKTYpY, HO
HE KaK HE BIIMAIOIINX APYT HA Apyra

3.I'a3pl xapakTepu3yroTcs:

A) KkpaiiHe MaJIbIMM CHJIAaMU MEXMOJIEKYJISIPHOTO B3aUMOJIEHCTBHS;

B) CpPaBHUTCIIBHO OOJIBIINMHU MCKMOJICKYIIIPHBIMH CUJIaMU CUCIIJICHUA, ITIOOTOMY MOJICKYJIBI TECPAIOT
CIOCOOHOCTh MEepeMeIaThCsl HE3aBUCUMO JAPYT OT JAPYra, BELIECTBO JIETKO MEHSET CBOI (OpMYy HO
MaJio M3MEHSCT 00BEM;

B) ompenenéHHBIM MOPSIIKOM PacHoONIOKEHUEM MOJIEKYN, KOTOpble 00pa3yloT KpPHUCTANTHYECKYIO
pELIETKY;

I') kpaiiHe MaJIbIMU CHJIaMH MEXMOJIEKYJIIPHOTO B3aMMOAEHCTBHS, XOPOILEH 3JIEKTPOIPOBOIHOCTHIO,
BO3MOXHOCTEIO BJIMATH HA PACIIOJIOKCHUEC MOJICKYJT IIPHU HAJIOXKCHUH MArHUTHOI'O ITOJIA;

4. Iliia3ma xapakTepus3yeTcs:

A) KpaiiHe MaJIbIMU CHJIAMHA MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS;

B) CpPaBHUTCIILHO OOJIBIIUMHU MCKMOJICKYIIAPHBIMA CUJIaMU CHCIINICHUS, ITOOTOMY MOJICKYJIBI TCPAIOT
CIIOCOOHOCTh MEepeMeIaThCsl HE3aBUCUMO JPYT OT JAPYra, BELIECTBO JIETKO MEHSET CBOIO (OpMYy HO
MaJio U3MEHSET 00BEM;

B) kpaiine ManpIMu cuiIaMy MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS, XOPOIIEH 3JEKTPONPOBOAHOCTHIO,
BO3MOXXHOCTEIO BJIMATH HA PACIIOJIOKCEHHUEC MOJICKYIT IIPHU HAJTOXKCHUHW MAarHUTHOI'O ITOJIA;

I') coznanueM KpymHBIX acCOIMATOB, UMEIOIIUX MOCTOSHHYIO CIIOKHYIO BHYTPEHHIOIO CTPYKTYPY, HO
HE KaK HE BIIMAIOIINX IPYT Ha Apyra

5. CocTosHueE ra3a OJu3Koe K UACaJTbHOMY XapaKTepU3yeTcs:
A) BBICOKOI MOJIEKYJISIPHON MacCOM;



b) oueHp ManbiMu CHIIaMU ME@XKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS;
B) coctaBom rasza;
I') BBICOKO# TIOTHOCTBIO.

6. Cornacho 3akony boitns-MapuoTra:

A) ipu TOCTOSIHHOH TemIeparype 00bEM raza 00paTHO MPOITOPIIMOHAIEH TaBICHHIO;

B) npu mocTossHHOM /1aBJIeHUN H3MEHEHUE TeMIIepaTyphbl Ha OJJUH Ipagayc u3MeHseT 00béM Ha 1/273;
B) npu oarHaKoBOM JTaBICHUU U OMHAKOBOM TEMIIEpaType paBHbIE 00BEMBI ra30B COJEpPKaT paBHOE
YHCII0 MOJIEKYIT;

I') obmiee maBiieHHE cMeCH T'a30B HAXOSIIMXCS B ONPEACIEHHOM 00bEME paBHO CyMME MapLUalbHBIX
JABJICHUM BCEX T'a30B

7. Cornacho 3axony lapms:

A) ipu TOCTOSIHHOH TemIeparype 00bEM raza 00paTHO MPOMOPIIMOHAIEH TaBICHUIO;

b) npu onuHaKOBOM JaBIIEHUH U OJMHAKOBOW TeMIIepaType paBHbIE 0OBEMBI Ta30B COAEPKAT PaBHOE
YHCIIO MOJIEKYIT;

B) o0miee naBieHre cMecH Ta30B HAXOMSALIMXCS B ONPeNeIEHHOM 00bEME paBHO CyMMeE MaplUaIbHBIX
JaBJICHUI BCEX Ta30B

') mpu MOCTOSTHHOM J1aBJICHUY U3MEHEHHE TeMIIEpaTyphl Ha OJIUH Irpaayc u3MeHseT o0beéM Ha 1/273;

8. CorynacHo 3akoHy ABOraapo:

A) 11pH IOCTOSTHHOM TeMnepaType 00bEM raza 00paTHO MPONOPLUOHAIEH J1aBICHHUIO;

b) npu onuHakoBOM JaBJIEHWU U OJIMHAKOBOM TeMIEpaType paBHbIE 0OBEMBI ra30B COAEPKAT PABHOE
YHCII0 MOJIEKYIT;

B) npu mocTossHHOM /1aBJICHUN H3MEHEHUE TeMIIEpaTyphl Ha OJIUH Irpayc U3MeHseT 00bEM Ha 1/273;
I') oOuiee naBieHue cMecH ra3oB HaXOAIIUXCS B ONpPeaeEHHOM 00bEME paBHO CyMMe MapLUaIbHBIX
JABJIICHUN BCEX ra30B

9. CornacHo 3akony /lanpToHa:

A) ob1iee 1aBjIeHUE CMECH Ta30B HAXOAMMXCS B ONPeIEIEHHOM 00bEME paBHO CyMMeE MaplUaIbHBIX
JABJIICHUN BCEX ra30B

b) npu nocrosiHHO# TeMnepaType 00bEM raza 00paTHO NPONOPLUOHATIEH AABICHHIO;

B) npu oguHakoBOM JaBIE€HUU U OJMHAKOBOW TeMIlepaType paBHbIE 0OBbEMBI ra30B COAEpKaT PaBHOE
YKCIIO MOJIEKYJ;

I') npu mocTOSsHHOM J1aBJI€HUHM U3MEHEHHE TEMIIEPAaTyphl Ha OJIMH I'padyc u3MeHseT o0béM Ha 1/273;

10. BeiGepuTe 1mosaokeHne He COOTBETCTBYIOIIEE KUHETHUYECKOM TEOPHH Ta30B:

A) MOJIEKYJIbI pacCMaTPUBAIOTCS KaK MaTeMaTHUECKUE TOUKH;

b) cuiiamMu B3aMMHOTO IPUTSKEHUST MOKHO NpeHeOpeyb;

B) Monekynbl HaXOAATCSA B IOCTOSSHHOM YIOPSAI0YEHHOM JIBI)KEHUM;

I') npu cTOIKHOBEHUHU MOJIEKYJI 00LIee KOJTUYECTBO X KUHETUYECKOM SHEPTruu HE U3MEHSIETCS.

11. OcHOBHOE ypaBHEHHNE KHHETUUYECKON TEOPHUH Ta30B:

A) pV =VRT;

b) € = 3/2 kT;

B) orHomieHune ckopocTeil IBMKEHHS MOJEKYJd JBYX Ta3oB OOpaTHO MPONOPLUOHATIBHO KOPHIO
KBaJPaTHOMY M3 OTHOILIEHHS UX MAccC;

I') cpenHss ckOpoCTh MOJIEKYJ Ta3a MPSIMO MPOMOPIHUOHATIBHO KOPHIO KBaJPaTHOMY M3 aOCOIIOTHOMN
€ro TeMIlepaTyphl.

12. Kunetnueckasi 3HEprus MOJIEKYJIbI Ta3a OIUNHAETCS 3aKOHY:
A) pV =VRT;



b) e = 3/2 kT;

B) orHomienune ckopocTell ABM)KEHHS MOJIEKYJ JIBYyX Tra3oB OOpaTHO MHPOMOPLUOHAIBLHO KOPHIO
KBaJPaTHOMY U3 OTHOILIEHUS UX MAcCC;

I') cpenHsis cKOpOCTh MOJIEKYI ra3a MpsIMO MPOIMOPLHUOHAIBHO KOPHIO KBaJpaTHOMY M3 aOCONIOTHOU
€ro TeMIiepaTyphbl.

13. YpaBHeHue bosbliMaHa OKa3bIBaeT YTO:

A) KMHeTHYeCKask SHEPIUsl MOJICKYJIbI Ta3a MPSIMO IPOIOPIIMOHAIBHO a0COIIOTHOM TeMIlepaType U He
3aBUCHT OT MAacCChl €ro MOJICKYIT;

b) xumHeTmueckast SHEpPrUsi MOJIEKYIbI ra3a OOPAaTHO MPOMOPLUOHAIBLHO a0COIOTHOIN TeMIlepaType H
HE 3aBHCHUT OT MacChl €0 MOJIEKYII;

B) kuneTnyeckas sHEprus MOJICKYJIbI ra3a IpsMO HMPOMOPIMOHATIBHO Macce MOJIEKYJbl U HE 3aBHCUT
OT a0CONIOTHON TeMITEpaTyphl;

') xuHeTHYeCKast SHEPTUsl MOJICKYJIBI Ta3a 00PATHO MPOMOPLIHUOHAIBFHO MAaCcCe MOJICKYIIBI M HE 3aBHCUT
OT aOCOJIIOTHOM TeMIepaTyphl.

14. 3akoH pacrpeneneHust MOJIEKYJ o ckopocTsaMm (Makceria):

A) ¢ TIOBBIIIEHHEM TEMIIEpPaTyphl CPETHSS CKOPOCTh MOJICKYJT YMEHBILIACTCS;
b) nu3meHeHus temnepaTypsl He BIMSIIOT HA CKOPOCTh MOJIEKYJI;

B) ¢ moBsIIeHeM TeMnepaTypsl CpeiHss CKOPOCTh MOJICKYJT YBEITMUUBACTCS;
F) C MOBBIIICHUCM JOABJICHUA rasda CpCaAHAA CKOPOCTh YBCINYNBACTCA

15. YpaBuenue Ban-nep-Baansca:
A) pV =VvRT;

b) e =3/2 kT;

B) (p + @/V)(V - b) =nRT

I) N = NeERT

Yacrs B:
3amaua 1: [lpy HOpMasIbHBIX YCIOBHMSX IUIOTHOCTh MeTaHa paBHa 0, 7168 r/m. Kakoa Oyner
MJIOTHOCTH Ta3a npu t = - 10 rpagycos Lenbcus?

3angaua 2: Kakoit o6béma 1 mMoib a3ota npu temneparype 57 rpagycos Llenbcus u naBnenuu 3,03 x
10° n/m??

INPUMEPHBIE TECTOBBIE 3AJAHUSA 110 TEME «OCHOBBI XUMUYECKOM
TEPMOJAUWHAMUKN»
1.MaTeMaTr4ecKkue BhIPAXKEHUS JIJIs1 SHTAIBITNU:
A)H=U+pV.
b)H=U-TS.
B)H=G+TS.
I)H=F -TS.

2.MaremaTnueckue BbIpaxkeHus A sHeprun ['mdoca
A)G=U-TS.
F)G=H-TS.
B)G=F+pV.
I)G=F-TS.

3. Onpenenenue BbipaxkeHUs s GyHKIUK ['enbMromnpia
A)F=H-TS.
F)F=U-TS.
B)F=G-TS.



INF=G-pV.

4.dynnaMeHTaIbHOE ypaBHeHHE ['MOOca aiisl 3aKpBITOM CHUCTEMBI 0€3 XMMHYECKOTO IMPEBpAICHUS
HUMECT BUN:

A) dG = TdS — pdV.

F) dG = —TdS — Vdp.

B) dG = —SdT +Vdp.

I) dG = SdT + pdV.

5. Marematuueckoe BBIPAKCHUC ITICPBOT'O 3aKOHA TCPMOJUHAMUKHA IJIA PI3OJIPIpOBaHHOI>'I CUCTCMBI:

A)dU =0.

b5) dU =dQ —pdV.
B) U = const.

) dU =dQ +paV.

6. Bropoii 3aKk0H TepMOIMHAMUKH:
A)AOGCOIIIOTEH B IPUMEHEHUH.
b) BriBeien Ha OCHOBaHMHU 3aKOHOB KBAaHTOBOW XHMMUH.
B) Hocut cratuctuyeckuii xapakrep.
I') Umeet orpannyenus no ooiactu AEUCTBUS.

7. Beipaxenue: 3HTponus 0e31epeKTHOro Kprucrauia npyu abCOIIOTHOM HyJIE paBHA HYJIIO:
A) HazpiBaetcs nocrynarom Ilnanka.
b) 3akonom I'ecca.
B) TperbuM 3aKOHOM TEPMOAMHAMUKHU.
I') 3akonoM ¢azoBoro paBHOBECHS.

8. OOmmIel KOJIMYECTBEHHONW MEPOH, XapaKTEePHU3YIOIIEH Pa3IMYHbIC TUITBI B3aUMOJICHCTBHUS CHCTEMEI C
OKpY>KaroIleH Cpesiou, ABISETCS:
A) Dneprus I'n66ca.
b) Pa6ora.
B) Tennora.
I') BHyTpeHHss sHeprusl.
9. DHTpOMUS U30JUPOBAHHON CUCTEMBI TIPH 0OPATUMOM TIPOIIECcCe:
A) PaBHa HyI0.
b) Bospacraer.
B) Ymenbaercs.
I') Hem3zmenHa Bcerna.

10. B cocrostnuu paBHoBecus 3Heprus ['nb0ca:
A) NmeeT MakcuMallbHOE 3HAYEHUE.
b) meeT MuHUMaIbHOE 3HAUEHUE.
B) PaBHa nyito.
I') PaBHa HyJI0 IPU TOCTOSIHCTBE TEMIIEPATYPHI.

11. DHTAMBINS 3aKPHITOW CHUCTEMBI 0€3 XMMHUYECKOTO TTPEBPAIICHHUS:
A) He n3meHnsiercs ¢ poCTOM SHTPOIINH.
b) YmenbIaercsi ¢ pocTOM 3HTPONHH.
B) VBenuuuBaercs ¢ pocTOM JaBIIEHUS.
I') YMmenb1aercs ¢ pocToM JaBlICHUS.



12. Ecnu mnepeMmeHHBIE: OO0BEM CHCTEMBI, TeMmIleparypa M YHCIO MOJEH KOMIIOHEHTOB, TO
XapaKkTepucTHuecKast pyHKIU:

A) Dueprus I'u606ca.

b) Dueprus ['enpmromnbia.

B) Ouransnus.

I') BaytpenHsist sHeprusi.

13. Kpurepuii caMmonpou3BoJIbHOCTH H300apHO-U30TEPMUYECKOTO MPOIlecca B 3aKPbITOM CUCTEME:
A) Oneprus 'enpmronbua.
b) Dneprus ['m60ca.
B) Ouransnus.
I') BaytpenHsist sHeprusi.

14. Kpurepuii caMOnpon3BOIbHOCTH H30XOPHO-U30TEPMHUUECKOI0 IIPOLIECCA B 3aKPBITOM CUCTEME:

A) Oneprus 'enpmrosnbua.

b) Dueprus ['u66ca.

B) Ouranbnus.

I') BuyTpennsis sHeprusi.
15. Pa3HocTh MekAy KOJIMYeCTBOM COOOIIEHHOH cHCTeMe TelJIOThl M KOJIMYeCTBOM padoThl 3TO
H3MEHEeHHue:

A) Onepruu 'enpmrosnbua.

b) Duepruu ['n66ca.

B) DHTanbnumn



[MPUMEPHBIE TECTOBBIE 3AJAHU A I10 TEME « XUMHNYECKA S KUHETUKAY.
1. 3HaueHne KOHCTAHTHI CKOPOCTH PEAKIINH 3aBUCHUT OT
A. Ot TeMmnepatypsbl.
b. Ot koHIIEHTpaIK peareHToB.
B.. Ot Buna pacteopurens.
I'. Ot KoHIIEHTpaIUH POIYKTOB.
J. Ot naBnenwus.

2. KoHcTraHTa CKOPOCTH peakIny IIPH YBEINUYECHUN TEMIIEPATYPHI:
A. Bo3pacTaeT 10 3KCIIOHCHINAILHOMY 3aKOHY.
B. YOrIBaeT 1o SKCIOHEHIHATHFHOMY 3aKOHY.
B. Bo3pacraeT B COOTBETCTBUHU C ypaBHEHUEM AppeHUyca.
J1. YOrpIBaeT ¢ pocToM TeMIIepaTypHl.
I'. Pactrer nponopuyoHanbHO KBaapaTy TEMIEPATYypPHL.

3. Pa3MepHOCTh KOHCTAHTBI CKOPOCTH PEAKIMU MIEPBOTO MOPSIIKA
A. Mm/c.

b. 1/c.

B. M*/(Mo1b-C).
1. M%(Monb2-c).
I'. c/m.

4. Kunetnueckoe ypaBHEHHE PEAKIIUU MIEPBOTO MOPSIKA

A w=kc?
c

b. In-2 =kz
c
1 1

B. = _Z—kt
Co C
Inc, —Inc =k
1 1
Sk
¢

5. CooTBETCTBHE CTCXNOMCTPUYCCKOI'0 YpAaBHCHU PCAKIINU U KHHCTUYCCKOI'O 3aKOHA HeﬁCTBYIOHJHX Macce
1. A=B a) W=KCxCg

2. A+B=C 6) w=KkcaCgCc
3.2A+B=C+D B) W=KCp
r) w=kcicg
}1) W= kCA
Cg
©) w=kCACs
Cc
6. CooTBETCTBHE BH/Ia CIIOKHOM PEaKIMK IIEPBOTO MOPSIIKa KHHETHYECKON cXeMe
1. TMapannenbHas a) A—>B —C.
2. IlocnenoBatenbHas 0) 2A—>C.
3. IByCTOpOHHSIS B)A—B; B—>A.

r) A—>B;2B—>C
1) A—B; A—C.
e) 2A—>B—>C.

7. Kunetnueckas KpuBas IpOMEKKYTOUHOI0 MNPOAYKTaA MOHOMOJ'IGKyJISIpHOﬁ HOCHGHOB&TGHLHOﬁ peaKkuu UMECT BUJ



20
KOHLIEHT] AL KOHLICHIPALITA

BpemMd _

1. 2 BpeMa
KOHLIEHT LA KOHLTEHTP AL
BpeMA B eMT
3. : a, !
KOHIIEHTDALTA
BpeMA

5.

8. Peakmmu, XumMraeckoe paBHOBECHE B KOTOPBIX IIPH YBEITHMYCHIH JaBICHHUSA CMEIIAeTCs BIIPaBO (B CTOPOHY MPOIYKTOB)
A) Ca(OH)y(p-p) + CO,(r) = CaCO;3(B) + H,O(k)
B) CaO(1B) + CO,(r) = CaCO3(TB)
B) 2AsH3(r) = 2As(tB) + 3Hy(1r)
I') Pb(tB) + PbOy»(1TB) = 2PbO(TB)
J1) SbyO4(tB) + 4C(TB) = 2Sb(TB) + 4CO(T)
E) Si(tB) + 2Li,O(1B) = SiO,(1B) + 4Li(1B)
9. Peaknuu B wHaeaqbHON ra30BOil (hase, A KOTOPHIX KOHCTAHTHI PABHOBECHS, BBIPAKCHHBIC Yepe3 PABHOBECHBIC
MapyaibHbIC TaBJICHUS, MOJIbHBIC JI0JIU HJIH MOJIIPHBIC KOHIICHTPAIIMU YUCICHHO COBIAIAIOT
A) 2NO,=2NO + O,
E) N2 + 3H2 = 2NH3
B) H, + Jo(t) = 2HJ(1)
F) 2502 + 02 = 2503
H) CO+ HzO(F) = C02 + H2
E) CH, + H,O(r) = CO + 3H,
X) CH; + CO, =2CO + 2H,

10. Koncranra paBaosecus npouecca FeO + CO Fe + COZ BRpaXaroTcs CIIEIyONIHM YPaBHEHHEM:
4—

K= [FeO][CO]
" [FeQ][CO,]

. [CO]
[CO,]



._[co.]
[CO]

« _ [Fe0lICO; ]
~ [FeO][CO]

11. Kakoe KMHETHYECKOE YPaBHEHUE BBIPAKAECT 3aBUCHMOCTh CKOPOCTH OT KOHIEHTpauuu Juis peakiun 2A + B— C,
€CJIM MOPSAJOK 110 BEIIECTBY A MEpBBIi

1. V=k[B]
2.V=k[A]
3. V=k [A][B]
4.V=k [A)[B]

12. Kakoif 0Tpe30K Ha AuarpaMMe MOKa3bIBacT 3HAUCHUE TEIUIOBOTO APQEKTa peakiuu:
l.a 2.0 3.B 4.1

v

13.PaBHoBecue peakiuu FesO4 + 4CO 3%+ 4CO,, AH=43,7x/l cMelaeTcs B CTOPOHY OOPa30BAHMS
MPOJYKTOB PEAKIINH TIPH:

1. HOHMWKEHUH TeMIEepaTypbl
2. IOBBIIICHUN TEMIIEPATYPEI
3. YMEHBIICHNUH JaBICHUS

4. yBeNTMUEHNH AABICHUS

1 BapuaHT
Bompocsr:

1. Kaxoii npoyecc ne asnaemcs cCamonpou380IbHbIM:

A) HelTpanu3alus KHCIOTHI LEeT0YbI0

B) pxaBieHue xenesa

B) 3apsn akkymynsitopa

I') mepexo/1 TEIIOTHI OT FOPSAYEro TeNa K XOJIOTHOMY
2. Mamemamuueckue vipasicenus 015 suepeuu I'uboca

A)G=U-TS.
B) G=F +pV.
B)G=H-TS.
I) G=H-pV.

3. Dumponusa uzoauposanHoll cucmemuvl npu 0OPAMUMOM npoyecce:
A) Hemsmenna Bcera.
b) Boszpacraer.
B) Ymensbmaercs.

I') PaBna nyio.
4. Kakoe uzmeHeHue QyHKyuu COCMOSAHUS COOMBEMCMEYen NPOMEKAHUI) XUMUYECKO20 NPOYeCcca:

A)AS>0  B) AG>0 B)AH=0 ) Ap>0
5. Kpumepuii camonpou3sgonbHocmu u300apHO-U30mepmMuiecko2o npoyeccd 8 3aKpblmoil cucmeme.



A) Dueprus ['enpbMronbma.
b) BayTtpennsis sHeprusi.
B) DuTtansnms.
I') Oueprus ['u66ca.
6. Coomeemcmeue mepmMoOUHAMUYECKOU QYHKYUU ee ONpedeumenbHOMY blPAHCEHUIO

1. DHTATBIHS a) H-TS

2. Dueprus ['enpmromsia 6) H+pV

3. Oneprus ['n60ca B) U +TS
r) U-TS
o) U+pV
e) TS +pV

7. Coenacno 3axony Llapna:
A) ipu MOCTOSIHHO TeMIiepaType 00bEM raza 0OpaTHO MPOIOPLUHOHATIEH IaBICHHIO;
B) npu oguHaKOBOM JaBIEHUU U OJMHAKOBOH TeMImepaType paBHbIe 00BbEMBI Fa30B COAEPKAT PABHOE YHCIIO MOJIEKYJI;
B) obmiee naBnenne cMmecu ra3oB HaXOASAILIMXCS B ONPENeNEHHOM 00bEME PaBHO CyMME ITaplIUalibHBIX JaBJICHUH BCeX
ra3oB
I') npu moCTOSTHHOM JTaBIEHUH U3MEHEHHE TEeMITEpaTyphl Ha OJMH Trpagyc H3MeHAeT 00béM Ha 1/273;

8. OcHosHoe ypagHenue Kunemuueckol meopuu 2azos:
A) pV =VvRT;
b) ¢ = 3/2 KT;
B) oTHOLIEHME CKOpOCTEil ABMXKEHUSI MOJIEKYJI IByX ra30B 00OpaTHO MPOIOPLHUOHAIBLHO KOPHIO KBaJIpaTHOMY U3
OTHOIICHHS UX Macc;
I') cpenHsAs cCKOPOCTH MOJIEKYJI Fa3a MPSAMO MPONOPIHOHAIBHO KOPHIO KBaAPATHOMY U3 aOCOIIOTHOHN €ro TeMIepaTypsbl.
9. 3axon pacnpedenenus monexyn no ckopocmam (Maxceenna):

A) ¢ IOBBIIICHUEM TEMIEPATYPBI CPEIHSSA CKOPOCTh MOJIEKYJI yMEHBIACTCS;
b) n3ameHeHus Temneparypbl He BIUSIOT Ha CKOPOCTb MOJICKYJ;
B) ¢ noBsIIIeHHEM TeMIlepaTyphl CpeIHss CKOPOCTh MOJIEKYJT YBETHUHBACTCS;
I') c noBbIIIEHHEM aBICHUS ra3a CPEAHss CKOPOCTh YBEIMYHBACTCS

10. Dxcmencugnbie nepemertbvie

A)Macca.
b)/[aBnenue.
B) O6bem.
I') Temmepatypa.
1) Konnenrparus.
11. B cocmosinuu pasnosecus snepeust Ienvmeonvya

A) NmeeT MmakcuMaibHOE 3HAUCHHE.

b) UMeeT MUHMMAIbLHOE 3HAYEHHE.

B) PaBna Hym10.

I') PaBHa HyIIO TP TOCTOSTHCTBE TEMIIEPATYPHI.
) [pu nocTostHCTBE 00BEMa PaBHA HYIIO.

12. Ecau nepemenmvie: 006vem cucmemsl, memnepamypd, 4Ucio Moeld KOMIOHEHMO8, MO XapaKmepucmuiecKue
dyukyuu:
A)Dneprus I'ub6eca
B) Oneprus I'ensMronbia.
B) OnTansnus.
I') BuyTpenHss 3HEpTHsL.
J)DuTpormus.

13. 3axon deticmeyrowux macc c@popmynuposanu
A) Tub6c u I'enbMropi.
b) I'ynenbepr u Baare.
B) I'yrrenreiim.
I') I'n66¢ u drorem.
J1) Ban nep Baansc.



A)

14. Obracmu pasnosecrozo cocywecmseosanus as Ha ouaspamme COCMOAHUSL OOHOKOMNOHEHMHOU CUCTEMbl

) P
P »
K LS nap
map
B x®
map = o
T T T T T
b) B) ) H)

15. Ha duazpamme cocmosHus 05 YUCMO20 8euecmad UMeromes JuHuY 0Jid pasHOo8ecUs.
A) XuaKoCTh—TIap
B) nns papaOBecus Tpex dasz
B) s paBHOBecms IBYX ra3000pa3HEIX (a3
I') nnst paBHOBECHS KPUCTAIUTBI—TIAP
JI) nns paBHOBECHSI KUIKOCTh—KPUCTAIIIBI

16. B oonoxomnonenmnoii cucmeme ypasnenue Knaysuyca-Knaiinepona xapaxmepusyem 3a8ucumocms
A) laBieHHs OT TEMIIEpaTyphl IIpH paBHOBECHH IBYX (a3.
b) TemnepaTypbl TpoHOM TOYKHU OT JaBIEHUS.
B) Kputnueckoii TemMnepaTypsl OT JaBJICHHS.
I') KoopauHaTt TpoHHON TOYKH OT KPUTHUYECKOH TeMIepaTyphl.
J1) laBienus oT cocTaBa pacTBOpa.

17. Vcnosus, omnuuarowue uzonupo8annyo mepmoouHamMuieckyro cucmemy
A) COBOKYITHOCTh MaTepHAIBHBIX 00BEKTOB, 3aHIMAIOIINX OIPAaHHYCHHYIO 00JIaCTh IPOCTPAHCTBA

B) coBoKyITHOCTH MaTepHanbHBIX 0OBEKTOB, 3aHUMAIOLINX HEOTPAHNYEHHYIO 00JIaCTh  IPOCTPAHCTBA
B) uckmoyer 0OMEH BEIIECTBOM U JHEPTHUEH ¢ OKPYIKAIOIIEH CpeIoit;
I') Bo3MOKeH OOMEH 2HEpTHei ¢ OKPYXKAOIIEH Cpeloif, HO HCKITIOYeH OOMEH YHEPTHUEH;
J1) BO3MOXEH OOMEH BEIIECTBOM C OKPYXKAIOIIEH cpezoil, HO NCKIIOUeH OOMEH SHepruen
E) Bo3MoxeH 00MEH BEIIECTBOM U SHEPTHUCH C OKPYKAKOIIEH cpenoi

18. Iapoosicudxocmuas ouazpamma coCmosiius OUHAPHOU cucmembl OJis CYHAs, K020ad HCUOKOCIb NPedCmasisiem

o001l udeanvHulil pacmeop

! A
A B A B MOUTEHAT R B

MOUTEHAT OOITT MOIIEHAA AOITA

A) B) B)

MOTHHAR 10T

) )



2 BapHaHT

Bompocsr:
1. Mamemamuueckoe gvipasicenue 0na Sumanbnuu
A)H=U + pV.
b)H=U-TS.
B)H=G+TS
NH=F-TS.
AHH=G-TS.
1. Mamemamuueckoe gvipasicenue nepeo2o 3aKOHa MepMOOUHAMUKY 0Nl USOIUPOBAHHOU CUCTEMbL.
A)du=0.
B) U = const.

B) dU = dQ - pdV.
I dU = dQ +pdV.

3. Onpedenumenvroe gvipadicenue ons ynkyuu I envmeonvya

A)F=H-TS.
B)F=U-TS.

B)F=G-TS.

I)F=G-pV.
JDF=U+pV.

4.3Hmp0nu;l eo3pacmaem 6 Cﬂedyiomejw npoyecce
A) CO, ) + 0y — 2CO;4 B) CHy (1) + HyOy —COy, + 3Hy)
B) HzO()K) - HzO(ﬂeﬂ) F) NaCI(T) — NaCI (p-p)

5. B cocmosnuu pagnosecus snepeus [ ubbca:
A) PaBHa HymI0.
b) ImeeT MUHUMAaIFHOE 3HAYCHHUE.
B) Nmeer MakcHMallbHOE 3HaUYEHUE.
I') PaBHa Hyr0 IpM MOCTOSTHCTBE TEMITEPATYPBI
6. Juippepenyuanvnas gpopma I[lepsoco 3axkona mepmoouHamuKky 0isk OMKPLIMOU cucmemvl 6e3 XUMU4ecko2o
npespaujenus

A = TdS —pdV
)dU = TdS —pd +Zukdnk
k
5)dU = —TdS + pdVv +Zukdnk
k

B)dU = SdT —pdV +and!~lk

k
I)dU = SdT —pdV
) dU = TdS —pdVv
7. Bmopoii 3axon mepmMoouHamuKu
A) ChopmyIMpoBaH MOCTYIATHBHO.
b) BriBesieH Ha OCHOBaHWH 3aKOHOB KBAaHTOBOW XHMUMU.
B) Hocur cratuctuueckuii Xxapakrep.
I') Umeet orpannueHus mo o01acTH JeHCTBUS.
J1) ABcoutoTeH B IPUMEHEHUN
8. Coenacro 3axony botina-Mapuomma:
A) nipu MOCTOSIHHOI TeMIiepaType 00bEM raza 0OpaTHO MPOIOPLUHOHAIEH JIaBICHHIO;
b) npu nocTossHHOM J1aBJIeHNHN N3MEHEHHE TEMIIEPATyphl Ha OIMH I'payc U3MeHseT 00bEéM Ha 1/273;
B) npu oHaKOBOM JIaBJICHHH M OJJUHAKOBOH TeMIlepaType paBHbIE 0OBEMBI T'a30B COJEPXKAT PABHOE YHCIIO MOJICKYIT;
I') oOmiee naBneHne cMecu ra30B HAXOAALIMXCS B OTPEIeIEHHOM 00bEME PaBHO CyMMe IapIHalbHBIX JaBICHUH BCeX
ra3os
9. Kunemuueckas sHepaus MOEKYIbL 2434 NOOUUHACTCA 3AKOHY:
A) pV =VRT,
b) ¢ = 3/2 KT;
B) oTHOIIEHNE CKOPOCTEN ABMKEHHS MOJIEKYII IBYX ra30B 0OPaTHO MPONOPIHOHAIBFHO KOPHIO KBaIPATHOMY M3
OTHOIIEHHS UX Macc;
I') cpenusst ckopocTh MOJIEKYII T'a3a MPSIMO MPOTIOPIIMOHAIEHO KOPHIO KBaIpaTHOMY M3 aOCOIOTHOM €ro TeMIeparypebl.
10. Uumencuenvle nepemerHvle
A) Macca.
B) Temneparypa.



B) asnenue.
I') TerumoeMKOCTb.
J) Yncno moureii BemecTa.
11. Obweii koruuecmeennol Mepou, xapakmepuszyioujue pasiuiHsle Munsl 63aUMOO0CUCMEUs CUCEMbL C OKpYdICaloujell
cpeooti, asnsiemcs
A) Dueprus ['nb06ca.
B) Pabora.
B) Temnora.
I') BryTpenHsis sHeprus.
1) DHransnus.

12. Dumanvnus 3axpuimoii cucmemsi 6e3 XuMU4ecko20 npespaujeHus:
A) He m3MeHs€TCS ¢ POCTOM SHTPOIIHH.
B) YMmeHbImaeTcs ¢ pocTOM SHTPOIINH.
B) YMeHbImaeTcs ¢ pocTOM JaBIICHHS.
I') YBenmuuuBaeTcs ¢ pocToM TaBICHUS

14. 3asucumocms Koncmanmoi paesHoeecus 3K30mep/wuttea<012 peakyuu om memnepamypbol

In K K In K

In K

1T 1T T

A) b) B) )

K

1T

)



4. OHEHOYHBIE CPEACTBA UL KOHTPOJIAA VYCIIEBAEMOCTU H
PE3VJIbTATOB OCBOEHUA YUEBHOU JUCHUITJIMHBI (cm. @ono oyenoumnsvix
cpedcms)

4.2. PeiiTunroBas cuctemMa OIeHKH 3HaHHK 00yJaromuXcs 1Mo Y4eOHOM TUCIUILTMHE

5. YUEBHO-METOJMYECKOE 1 HWHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOU NMCHUITIMHBI

5.1. OcHoBHas nuTEpaTypa

No /1 ABTOp (BI), HAUMEHOBaHUE, MecTO U3fanus | Hcnone3yercs npu Cemec KonndecTBo 7K3eMILISIpOB
B 1 M3JaTENBCTBO, TOJ1 W3ydCHUH Pa3JeoB P B 6ubmmorexe [Ha Kadenpe

1 2 3 4 5 6

E.I".nmonuros, A.B.ApTemMoB,
B.B.barpaxos; o pen.
HmmommroBa. - M. : Axagemus,
2005. - 448 c.

1-12 6-7 37

Adanacnes, b.H. duznueckas
XUMHUSA [DJIEKTPOHHBIA pecypc]
yueb. mocobue / b.H. Adanacoes,
FO.Il. AkynoBa. — DJEKTpOH. JAaH.
— Cankr-IletepOypr : Jlans, 2012.
— 416 c¢. — Pexum pocryna:
https://e.lanbook.com/book/4312. —
3ari. ¢ 3KkpaHa.

1-12 6-7 9bC

dusnueckas ¥ KOJJIOWJTHAS XHUMHS.
[TpakTukym [DaeKTpOHHBIH pecypc]
: yueb. nocobue / II.M. Kpyrisxos
3 [u ap.]. — OnexTpoH. maH. —
Cankr-IlerepOypr : Jlans, 2013. —
288 ¢. — Pexum jgocryna:
https://e.lanbook.com/book/5246. —
3ari. ¢ 3KpaHa.

1-12 6-7 9bC

OcHOBBI buznueckoit XUMUHU.
Teopus : yueOHOE TOocOOME : B 2 U
[OnexTpoHHBIM pecypc] :  yueO.
nocobue / B.B. Epemun [u ap.]. —
OnekTpoH. JaH. — MockBa
Uz naTenbcTBO "JIaboparopus
3Hanuit", 2015. — 589 c¢. — Pexum
JOCTyTIA!
https://e.lanbook.com/book/84118.
— 3arJ1. ¢ SKpaHa.

1-12 6-7 9bC

5.2. JlononHUTENbHAS IUTEpATypa

ABTOp (LI), HauMMCHOBaHHUE, MCCTO U3OaHHA HCHOJ’ILByeTCH npu CCMGCTp KonmuecTBo OK3CMILJIAPOB

Ne i/m
1 M3/1aTENIECTBO, TOJT W3YyYEHHUH Pa3/IeoB B oubnmorteke |Ha Kagenpe




2

Kynpsmesa, H. C. ®usuyeckas u
KOJUIOWIHAS XUMHs : YYeOHHMK U
NPakKTUKyM Il [PHUKJIATHOTO
OakamaBpuata / H. C. Kynpsmesa, JI.
I'. bonmapeBa. — 2-e¢ u3., nmepepad.
nu jgon. — M. : MH3garenbcTBO
FOpaiir, 2017. — 379 ¢. — (Cepus :
bakanasp. IlpuxiagHoit Kypc). —
ISBN 978-5-534-01087-9. — Pexum
JoCTyTa : www.biblio-
online.ru/book/2DA78425-E69E-
4850-91ED-390A7527473F.

1-12

6-7

9bC

lykun, E. JI. Konnouanas xumus :
y4eOHUK U1  aKaJeMUYECKOIo
Oakanaspuara / E. JI. lllykun, A. B.
Ilepuos, E. A. Amenuna. — 7-e u3f.,
ucnp. u gon. — M. : M3marenscTBO
Opaiir, 2017. — 444 c¢. — (Cepus :
bakanaBp. AkanemMudeckuii Kypc).
— ISBN 978-5-534-01191-3. —
Pexum noctyna www.biblio-
online.ru/book/DAA9CO0A4-CAC2-
4226-9134-DOB7CBA3D2BY7.

1-12

6-7

9bC

I'aBponckas, 0. HO. Komnoumgnas
XUMHSL : y4eOHUK U TPAKTHKYM st
akajgemMudeckoro Oakamapuara / FO.
1O. I'aBponckas, B. H. ITak. — M. :
WznatenscrBo FOpaiit, 2017. — 287
c. — (Cepus : Dbaxanasp.
Axanemmuuecknii  kypc). — ISBN
978-5-534-02502-6. —  Pexum
JIOCTYyTIa : www.biblio-
online.ru/book/AAC4C989-8819-
4A50-9889-5EE188C101B9.

1-12

6-7

9BC

I'enppman, M.U. Ilpaktukym 1o
bu3HYecKO XUMUU [DIEKTPOHHBIN
pecypc] : yueb. mocobme —
DIIEKTPOH. JTaH. — CaHkr-
[TerepOypr : Jlanp, 2004. — 256 c.
— Pexum JlocTyna:
https://e.lanbook.com/book/4031. —
3ari. ¢ 3KpaHa.

1-12

6-7

9bC

TumnoBsle pacueTsl Mo GU3NIECKON U
KOJUTOMIHOM XUMHUU [DJIEeKTPOHHBIN
pecypc] : yueb. mocobue / A.H.
BacrokoBa [u np.]. — DnexTpoH.
nad. — Cankr-IletepOypr : Jlans,
2014. — 144 c¢. — Pexwum Joctyma:
https://e.lanbook.com/book/45679.
— 3aru. ¢ sKpaHa.

1-12

6-7

9BC




Hurmarynnuu, H.I'. ®usunyeckas u
KOJUIOUJIHAS XUMHUS [DIEKTPOHHBIN
pecypc] : yudeb. mocobue —
OnektpoH.  gaH. —  CaHkr-
° [TerepOypr : Jlans, 2015. — 288 c. 112 &7 obC
— Pexxum Jocryna:
https://e.lanbook.com/book/67473.
— 3ar. ¢ sKpaHa.
I'ameeBa, O.C. COopHUK 3amady u
yIpaXHEHUH 10 (U3NYECKOH W
KOJUIOMJHON XUMHUH [DJIEKTPOHHBIN
pecypc] : yueb. mocobme —
7 |2neKTpoH. JIaH. — CaHkKT- 1-12 6-7 3BC
[TerepOypr : Jlans, 2017. — 192 c.
— Pexum JIOCTyTa:
https://e.lanbook.com/book/92621.
— 3aru. ¢ sKpaHa.

5.3. ba3sl JAHHbIX, an)opMaunonno-cnpaBquble U NNIOUCKOBBIC CUCTEMBI:

1. eLIBRARY.RU [DnexktpoHHbIii pecypc] : HaydHas OSJeKTpoHHas OuOimoreka. — JlocTyn
3aperUCTPUPOBAHHBIM TOJIB30BATEISIM TI0 Tapoir. — Pexum pocryna: http://elibrary.ru/defaultx.asp
(nata obpamenus: 15.10.2016).

2. Jlawp [OnexTpoHHBIH pecypc| : saekTpoHHas Oubmmuoreka. — J[OCTynm K MOJHBIM TEKCTaM IO
napotto. — Pesxxum noctyna: https://e.lanbook.com (nara obparmienus: 01.03.2016).

3. Hayunas 6ubnuoreka PI'Y umenu C. A. Ecenuna [DnekTpoHHBIH pecypc]| : cailT. — Pexum
noctyna: http://library.rsu.edu.ru, cBodoasslii (1ata oopamenus: 15.10.2016).

4. VYuusepcurerckas Oubmoreka ONLINE [DnexTpoHHBI pecypc] : aMeKTpoHHas OuOInoTeKa. —
Hoctyn K IIOJIHBIM TEKCTaM o [1apOJIIO. - Pexnm JIOCTyIa:
http://biblioclub.ru/index.php?page=main_ub_red (nata oopamenwus: 15.10.2016).

5. [HOpaiit [DnexkTpoHHBIN pecypc] : anekTpoHHas OuOmmoreka. — JlocTynm K MOJHBIM TEKCTaM IO
napoitto. — Pesxxum poctyna: https://www.biblio-online.ru (nata oopamenus: 20.04.2017).

6. Springer (rutatpopma SpringerLink) SpringerLink [DnexTponHsiii pecypc]: moaHOTekcToBas 0aza
JAHHBIX HAy4YHBIX JXypHaJoB, Pexxum nmocryma: http://www.springerlink.com (mara oOparieHus:
20.04.2017).

7. Royal Society of Chemistry (RSC) [Dnextponnsiii pecypc]: OTKPBITBIH JOCTYI K apXHBaM BCEX
KypHasioB, n3naHHbix Royal Society of Chemistry ¢ 1841 mo 2007 roasl. ApXUB OXBaTbhIBaeT TaKHUE
mpeIMeTHbIe 00JIacTH, Kak OWOJNOTHs, HaHOHAyKa W HAHOTEXHOJOTrus, (u3uka, Xumusi. Pexum
nocryma: http://pubs.rsc.org/en/journals?key=title&value=archive (mara oopamenus: 01.05.2017).

5.4. TIlepeueHb pecypcoB HH(POPMALMOHHO-TEJTEKOMMYHHUKAINMOHHON  CceTH
«AnTepHer» (majsee — cerb «VIHTEpHET»), HEOOXOAMMBIX /Js1 OCBOEHMS
AUCUMILTHHBI (MOYJIs1)*

1. ChemNet. Poccus [DnexTpoHHBIH pecypc] : xumuueckas WHGOPMAIMOHHAS CETh. — PexuM
noctymna: Www.chemnet.ru, ceo6onusiii (nata oopamenus: 15.10.2016).

2. ChemPort.Ru [DnextponHblii pecypc] : mnoprair. — Pexum goctyma: Www.chemport.ru,
cBOOOIHBIN (nata oopamenus: 15.10.2016).

3. http://www.xumuk.ru/ [DnexTponnsiii pecypc] : mopran. — Pexxum mocryma: www.xumuk.ru,
cBOOO/IHBIN (nata oopamenus: 15.10.2016).

4. AmnHanuTudecKas XUMHUA U XUMUYECKMA aHanu3 [OnexkTpoHHbId pecypc| : ITlopran XuMuKoB-
aHamuTuKoB — Pexxum noctyna: ANCHEM.RU, cBoOoanbiii (1ata oopamenus: 15.10.2016).



http://elibrary.ru/defaultx.asp
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http://library.rsu.edu.ru/
http://biblioclub.ru/index.php?page=main_ub_red
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http://www.springerlink.com/#_blank
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http://pubs.rsc.org/en/journals?key=title&value=archive
http://pubs.rsc.org/en/journals?key=title&value=archive
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http://www.chemport.ru/
http://www.anchem.ru/

5. ABC Chemistry [DnekTpoHHBIi pecypc] : OecIUlaTHBINA MOJTHOTEKCTOBBIM KaTaloT JKypHAJIOB MO
xumun. — Pexum npocrtyma: http://abc-chemistry.org/index.html, cBoGomHbIl (7maTa oOpareHus:
15.10.2016).

6. ChemSpider [Dnekrponnsiii pecypc] : 0a3a JaHHBIX XUMHYECKHX COCIUHCHHH M CMECCH,
NPUHAAIEKAIIAs] KOPOJIEBCKOMY XUMHUYECKOMY oOmiecTBy BenmukoOpuranun. — Pexum mgocryma:
http://www.chemspider.com/, ceo6oanslii (1ata obpamenus: 15.10.2016).

7. WN.D.Hudantses, [1.B.MBuenko [IpakTukym 1o OpraHHYeCKOH XMMHUH. [DIEKTPOHHBIH pecypc]:
npakTukyM. — Pexum moctyma: http://www.chem.msu.su/rus/teaching/nifantev/2006 praktikum.pdf,
cBOOOHBIN (naTa obopamnienus: 15.10.2016).

8. H.H. breikoBa, A.Il. Ky3pmun Opranudeckuii CMHTE3. [DJIEKTPOHHBIN pecypc| : MPaKTHKyM. —
Pexxum  moctyma:  http://www.tstu.ru/education/elib/pdf/2007/bikova-r.pdf, cBoGomubIli  (maTa
obpamienus: 15.10.2016).

6. MATEPHUAJILHO-TEXHUYECKOE OBECIIEYEHUE VUYEBHOH
JIACLIATITAHEI

6.1. TpeboBanus k ayAUTOpUsAM (IOMEIICHHUSIM, MECTAM) JIJIsl IPOBEICHUS 3aHATH:
CrangapTHO 000py/1I0BaHHBIE JIEKIMOHHBIE ayAUTOPUU

Ayautopun, 00OpYyJOBaHHbIE MYJbTUMEIUUHBIMU  MPOEKTOPAMHU, CHUCTEMHBIMU
0JI0KaMU, UHTEPaKTUBHAs JOCKA UCIOJIb3YEMBbIE B yUeOHOM IpoLecce.

6.2. TpeboBanus Kk 00OpyJOBaHMIO PabOUMX MECT HpenoAaBaTesiss U O0yYarOUIUXCA:
CTaHJIapTHOE 000pyI0BaHUE sl y4ueOHOM ayAUTOPUH.

6.3. TpeboBaHus K ClIEIUATIU3UPOBAHHOMY 000PYI0BaHUIO:

CrneunanM3upoBaHHBIX  XMMHYECKHE JabopaTopuu, 00OpYyIOBaHHbIE HaOOpamu
HEOOXOJIMMBIX PEAKTUBOB U XUMUUYECKOUN MOCY 0.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'TN

8. Metoaudeckue ykazaHus il 00yJarommuXxcs 0 OCBOCHHIO JUCITUILIMHBI
Bun yueOHbIX 3aHATHIA Opranu3zanus 1esTeIbHOCTH CTYJEHTa
Jlekuus Hammcanue KOHCIIEKTa JICKITH: KpaTko, CXEMaTU4HO,

Mocye10BaTeNbHO (PUKCUPOBATh OCHOBHBIE TIOJIOKEHUS, BBIBOBI,
(hopMyIHpOBKH, O0OOIIEHHS; MMOMEYaTh BaXKHBIE MBICIH, BBLIEIATH
KJIIOYEBBIE CJI0Ba, TEepMUHBL. [IpoBepka TEPMHUHOB, MOHATHHA C
IIOMOIIBIO SHUUKJIONEUH, CJIOBapeH, CIIPaBOYHUKOB c
BBINHUCHIBAHUEM TOJKOBaHUH B TeTpaab. (OO003HAYUTH BOMPOCHI,
TEPMUHBI, MaTEpHaJl, KOTOPBII BBI3BIBAECT TPYAHOCTH, NOMETUTH M
MIONBITATBCS. HAWTH OTBET B PEKOMEHAYEeMOH Jmreparype. Eciu
CaMOCTOSITEJIHO HE yAaeTcsl pa3o0paTbesi B MaTepuaie, He0OX0IuMO
chopMynupoBaTh  BOIPOC M  3ajaTh  NpenojaBaTello  Ha
KOHCYJIbTAIIUH, HA IPAKTUYECKOM 3aHSATHH.

DNeKTpOHHBIE ONEKTPOHHBIE MPE3EHTALUU TEOPETUUYECKOro Marepuana —
npoOjemMHbIe JEeKIUH B (GopMe DIEKTPOHHOW TPE3eHTalnh C
MOCIEAYIOMUM KpPAaTKUM OOCYXXIIEHHEM U TOJBEJICHHEM HTOTOB
paboThI (TEXHOJOTHUS «3aKIIOUUTEIBHOTO CIIOBA»), HAIPABICHHBIM Ha
000011IeHNe, TOTKOBAaHUE M MHTEPIPETAIIUIO0 MaTepraia

Mpe3eHTalNN



http://abc-chemistry.org/index.html
http://www.chemspider.com/
http://www.chem.msu.su/rus/teaching/nifantev/2006_praktikum.pdf
http://www.tstu.ru/education/elib/pdf/2007/bikova-r.pdf

DJNEeKTpOHHBIE  pedeparbl-NPe3eHTalliu  —  HCCIeJOBaHue,
UHTEpOpeTalus W JEMOHCTpalus Marepuana 1o BbIOpaHHOM
npoOjeMaTHKe ¢ TMOCIHCHYIOIIUM  aHaJM30M,  JIUCKYCCHUEH,
OIIIOHUPOBAaHUEM, U OLeHKOH. OpUEHTHPOBAHBI HA MHIUBUAYaJIbHOE
WHTEIUICKTyalbHOE W TBOpYECKOE pa3BUTHE. TakKe BBICTYIACT Kak
ofHa U3 (OpM rpynIoBol pabOTHI MO:

- €IMHOM MPOOJIEME U OJIMHAKOBBIM BOTIPOCAM;

- pa3au4HbIM polieMaM;

- 00m1eii mpobsIeMe, HO pa3IMYHBIM €€ ACTICKTaM.

HanpaBnensl Ha (QuKcanuioo, peUeH3UPOBAHHE, CHCTEMATH3AIHIO,
JEMOHCTpaIHI0 (HaKTUIECKOTO Marepuaia U COCTaBICHUE CYKICHUS
C MOCTIENYIOIIMM OOCYKICHUEM B TPYIITIE.

naboparopHas padota Jlabopamoprule pabomul TPOBOJATCS COTIACHO METOJHYECKUM
ykazaHusiM. Onrcanus 1abopaTOpHBIX pabOT U METOUYECKUE
yKa3aHUs 110 UX BBIITOJHEHUIO UMEIOTCS Ha KadeIpe B IEKTPOHHOM U
TEKCTOBOM BapHaHTaXx.

TectupoBanue PaboTa ¢ KOHCIIEKTOM JICKIIHiA, TIOJJrOTOBKA OTBETOB K KOHTPOJIbHBIM
BOIIPOCAM U JIp.

[ToaroroBka k 3K3amMeHy [Ipu moAroToBKeE K 3K3aMeHy HEO0OXOIUMO OPUEHTHUPOBATHCS HA
KOHCIICKTHI JIKIINI, PEKOMEHIYEMYIO JINTEPATypy U Jp.

9. [lepeyenr MHGOPMAIIMOHHBIX TEXHOJIOTHM, UCIIOIB3YEMBIX MIPHU OCYIIIECTBICHUH
00pa30BaTeNBLHOTO MPOIIecca MO TUCIUILINHE, BKITI0Yas epeYeHb MPOTrPAMMHOTO
obecrnieueHus: U UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (npu HeobXooumocmu)

10. TpebGoBanmsi K MpOrpaMMHOMY OOECIeUeHUI0 y4eOHOTro Tporiecca (yKa3bIBaeTCs
MIpY HAJTUYUN)

Hasganue [10 Ne nuniensuu

MS Windows Professional Russian 47628906

Antusupyc Kaspersky Endpoint Security | morosop Ne14/03/2018-0142 ot
30/03/2018r.

Oducnoe npunoxenue Libre Office cB000IHO pacrpocTtpansiemoe [10

Apxusarop 7-Zip cB000IHO pacrpocTtpansiemoe 10

Bbpayzep nzobpaxenwnii Fast Stone cB00OOHO pactpoctpansemoe [10

ImageViewer

PDF punep Foxit Reader cB000THO pactpocTtpansemoe 110

Menua npourpeiBatens VLC mediaplayer | cBo6oaHO pacnpoctpansiemoe 110

3anuch quckoB Image Burn cB000IHO pacrpocTtpansiemoe [10

DJVU 6paysep DjVVuBrowser Plug-in cB00OIHO pacmpocTpansemoe [10

11. Uuble cBeaenus




IIpunoxenue 1

@oH/1 O1IEHOYHBIX CPEICTB /15 MPOBeIeHUs MPOMEKYTOUHON aTTecTaAlNU
00y4Jaromuxcsi Mo JMCUUIJINHE

Ilacnopm ¢ghonoa oyenounwvix cpedcmes no OucyuniuHe 0as NPOMENCYMOUHO20
KOHMPOJIA YCneeaemocmu

Ne /it Kontponupyemslie pa3aens! gucuumiaussl | Kox koHTponupyemoi HaumenoBanue
(pe3ynbTathl 1o pa3zgenam) KOMITETCHITNH (VUTH €€ J9acTH) OIICHOYHOTO CpEe/ICTBA

1. Beenenne OIIK-1, OIIK-2 DK3aMeH

2. Kunernueckas Teopus ra3os. ['a3oBsie OIIK-6, OIIK-1 DK3aMeH
3aKOHBI

3. IlepBoe HaYamO TEPMOIUHAMUKHA. 3aKOH OIIK-6 OIIK-2 DK3aMeH
I'ecca, 3axon Kuproga

4 Bropoe Havano TepMOIMHAMUKH. OIIK-6, OIIK-1 DK3aMeH
Ourponus. TepMoauHaMuyeckue
MOTEHIMAIbl. XMMHUYECKOE PAaBHOBECHE

5 Onmcanne XUMHIECKOTO TIpoIiecca OIIK-6 OIIK-1 IIK-2 DK3aMeH
TEPMOJMHAMUYECKIMHU U KHHETHYECKUMH
METOJIaMH

6 OcobenHocTr KaTanuTndeckux mporeccoB | OITK-1 OTTK-6 DK3aMeH

7 IToBepXHOCTHBIE SIBICHUS OIIK 2, OTIK-6 OIIK-2 OK3aMeH

8 PacTBOpHI HEINEKTPOIUTOB OIIK-1, OTIK-2 DK3aMeH

9 PacTBOpBI 3JICKTPOIUTOB OIIK-2, OTIK-6, OITK-1 DK3aMeH

10. PaBHOBECHBIE 3JIEKTPOJIHBIE TPOLIECCHI OIIK-1 OIIK-6 OK3aMeH

11 HepasnoBecHsble asekTpoanbie npoueccsl | OINK 1 OIIK 2 OTIK 6 OK3aMeH

12 OCHOBBI KOJIJIOUAHON XHUMUHU OIIK 1 OIIK 2 OIIK 6 OK3aMeH

TPEBOBAHN K PE3YJIbTATAM OBYUEHUS 110 YUEBHOU JUCHUTINHE

Nupnekc CopeprkaHre KOMIIETEHIUU J1IEMEHTHI KOMIIETEHIINHA Nupnexc
KOMITETCHIIUU dJIeMEeHTa
OIIK 1 CrocoOHOCTBIO 3HaTh

WCIIOJIb30BaTh ITOJTyIeHHBIC

3HAHUSA TEOPETHUECKUX

OCHOB (h)yHJITaMEHTAJIbHBIX OcHoBHBIE 3aKOHBI, Teopuu, npunHmunel u | OIIK1 31

pa3eroB XUMUH TPU npaBuwiia  (PU3MKO-XMMHYECKUX OCHOB

peleHnn M3y4aeMbIX SBJICHHIA.

poheCCHOHAJIBHBIX 33/1a4 YMeTh
OnuceiBaTh PU3UKO-XUMHUYECKHE MPOLIECCHI; OIIK1 Y1
OLICHUBAThb BEpPOSITHOCTH nportekanus | OIIK1 V2
MPOIECCOB  HA  OCHOBE  TEOPETHUCCKUX
MpeJICTaBICHUIN 0 TEPMOJAVHAMHUKH,
XUMUYECKOM  KHUHETUKH,  JJIEKTPOXUMHUH,
TEOPUH PACTBOPOB.
BIIAJIETh
Bnanets 23 ()eKTHBHO XMUMUYECKUM OIIK1 B1

arraparom, METoJaM1 U
METOJNKaAMH H€O6XOJII/IMI)IMI/I JJIA




npo¢eCCUOHATBHOM,
MUHHMAaJIbHBIMHA HaBbIKAMHU
OpraHu3alyu U NPOBEICHUS
HAaYYHBIX UCCJIE0BAHUM,
CIOCOOHOCTBIO CAMOCTOSITENIEHO
COCTaBJIATH IJIaH UCCIIEOBAHNUS,
HaBBIKAMU PELICHUS] KOHKPETHBIX
MPAKTUYECKUX 3a/1a4 U
HCCIIEIOBATEeNIbCKON pabOTHI.

OIIK-2

Brnagenue HaBpIkamMu
XHUMUYECKOTO
3KCIIEPUMEHTa, OCHOBHBIMH
CUHTETHYECKUMH U
AHAJTUTUYECKUMHU METOJaMU
MOJY4EHUS U UCCIICIOBAHUS
XUMHNYCCKHX BEHICCTB U
peakiuit

3HATh

CHHTETHYECKHE Y aHAJTUTHYECKUE METOIBI
HCCIIeI0OBaHUs PUIUKO-XUMHUECKUX
HPOLIECCOB

OIIK-2
31

YMETh

CamocrosiTensHO ~ paboTaTh € XUMHYECKOH
anmaparypoun " peaKkTUBaMH, pemars
BO3HHUKAIOIIME BOINPOCH,, CBS3aHHbIE KaK C
MIOCTAaHOBKON XMMMYECKHUX 3KCIIEPUMEHTOB, TaK U
C TEOPETUYECKIMH BOIIPOCAMHU

OIIK-2
v1

Bnanerb

Hagpikamu paboThI Ha OCHOBHOH ammaparype,
MIPUMEHAEMO B PU3UKO-XMMUIECKUX
HCCIIEIOBAaHUAX

OIIK 2
B1

OIIK 6

3HaHNe HOPM TEXHUKH
0e30MmacHOCTH U YMEHHEM
peann3oBaTh UX B
71a00paTOPHBIX U
TEXHOJIOT'MYCCKUX YCIIOBUAX

3HATb

TexHuky 6e30MacHOCTH IpU paboTe B XMMUYECKOH
nabopaTopuy, paBuiia XpaHEHHUS ¥ yTHIIN3anN
PEaKTHUBOB, IEPBYIO MOMOLIb IIPH OTPABICHUSIX,
oXorax

OIIK 6 31

YMETh

Hcnonp30BaTh TEOpETHYECKHE 3HAHUS HA
HpaKTHKE.

OIIK 6
VY1

ITpoBoauTh 1aOOPaTOPHBIE HCCIIEOBAHU
XAMHYECKHX CBOICTB BEIIECTB, BBISBIATH
3aKOHOMEPHOCTH B CBOICTBaX U CTPOCHHH
BEILECTB, IPOTHO3MPOBATH CBOIMCTBA BEIIECTB,
HCXOJIs M3 CTPOCHHS. paboTaTh C OCHOBHBIMH
TUTIAMA TTIPHOOPOB ((HOTOIIEKTPOKOIOPHUMETPEI,
CIeKTPO(OTOMETPHI, TIOTEHIIMOMETPHI H JP.),

OIIK 6
y2

Bnanets

[Tpuemamu oOpareHus ¢ 1a00paTOPHBIM
000py1I0BaHHEM, PEaKTHBAMH, IPHOOPAMHU.

OIIK 6
Bl




KOMILTEKT OIIEHOYHBIX CPEJICTB JUISI TIPOMEKYTOYHOW
ATTECTALIUM (OK3AMEH)

JK3ameH 6 cemecTp

*Coaep:kaHue OLEHOYHOTO CPeACTBA

HNupexc onenuBaeMou
KOMIIETEHIIHUH U ee

3JIEMECHTOB
1 MonekynsapHo-KuHeTHYeCcKass Teopust TrazoB. OcHoBHoe ypasHenue | OIIK1 31
MOJICKYJIIpHO-KHHeTHYeCcKol Teopun. Pacmpenmenenme wmonekyn mo | OIIK 2 B1
CKOPOCTSIM H SHEPTUSM. OIIK 6 V2
2 VYpaBHeHHe  coCTOsiHMS —~ HjaeaidbHoro rasa. ['asoBble 3akonbl. | OIIK 2 Bl
ITapumansHOe naBieHue ra3os. 3akoH JlaneToHa. OIIK 6 31
OIIK-1V1
3 PeansHple ra3el.  YpaBHeHue Ban-nmep-Baamsca.  Kputnueckoe | OIIK2 31
COCTOSIHHE U KOHAEHCAIHS ra30B. OIIK 6 V1
OIIK1 B1
4 Ilpeamer u 3amaun TepMoauHaMmukHu. TepmoaumHamuueckuit meron. | OIIK-2 31
[Tepsbiit 3akoH TepMonuHamuku. OOMeH sHeprued B ¢popme temotsl u | OIIK-1 V1
paboThl. BHYTpeHHsIs1 SHEpIUsl ¥ SHTAIIBITHS. OIIK 6 B1
5 TemmoemMkocTs. MouibHast TEIUIOEMKOCTh HieanbHOro rasa. Ywmcno | OIIK-131
cTerneHell cBoOOIbI. OIIK-2 V1
OIIK6 B1
6 TemnoBoit a3 ekt XxumMudeckoi peakunu Npu U30X0pHBIX U n300apHbix | OIIK-2 31
ycnoBuax. 3akoH lecca m crmeactBus w3 Hero. Tepmoxummueckue | OINK-1 V1
ypaBHEHHS. DHTANBIIAN 00pa3oBaHus, cropaHus, ¢a3oBeix mepexonos, | OIIK 6 Bl
pacTBOpeHMs, HEUTpaIH3alliH.
7 3aBucuMocTh  TemioBoro  3ddekra  xummueckod  peaknmu ot | OIIK 6 31
Temneparypsl. 3akoH Kupxrodda. OIIK 6 V2
OIIK 1 B1
8 IMuxn KapHO 11 MakCUMaNbHBIN KOG GHUIMEHT MOJIE3HOTO AEHCTBUS. OIIK2 31
OIIK 6 B1
OIIK 1V1
9 Bropo#i 3akoH TepmoamHamuku. [Ipenckazanme BozmoxkHocTH u | OIIK-2 31
HanpaBJIEHUS] TEPMOAMHAMUYECKOTO MpoIiecca. OIIK-1 Y1
OIIK 6 Bl
10 OHTponusa n BeposTHOcTh. CraTHcTHYeckas uHTepnperanus >HTpormu. | OIIK 1 B1
M3meHeHue 3HTPOITNH B 00paTUMBIX U HEOOPATHMBIX MTPOIIECCAX. OIIK2 31
OIIK-6 V1
11 TepmomuHaMuveckue moteHIwanbl. Ousmaeckuii cMpich moteHiuanos. | OIIK-1 31
VYcaoBusl caMONPOU3BOJILHOTO TPOTEKaHUst mporeccoB n poctmkenus | OIIK-1 V1
paBHOBECHsI B U30JIUPOBAHHOM, 3aKPBITON U OTKPBITOH cUCTEMax. OIIK 2 B1
12 Onucanne XHMMHYECKOTO TMporecca ¢ Touek 3peHus xumudeckor | OITK-6 31
TepMoAMHAMHUKH ¥ KuHEeTHKH. Ckopocts peakmuu. Pasmeprocts | OIIK-1 V1
ckopoctH peaknun. CriocoOb! ompeieieHus] CKOPOCTEH peaKIuil. OIIK2 B1




13 VpaBuenne um3orepmbl  Bant-IT'opda. Koncranra pasnoBecus. | OIIK-2 31
CMemeHne  XMMUYECKOTO  paBHOBecHs.  YpaBHeHue  m3o00apsl | OIIK-1 V1
XUMHYECKOH peaKITii. OIIK 6 B1

14 VYcnoBust paBHOBecusi Mexay ¢asamu. IlpaBumo ¢a3. [duarpamma | OIIK-2 31
COCTOSIHHMS YMCTOI'O BEIECTBA. OIIK-6 V1B1

OIIK1 B1

15 3HaueHWe XMMHYECKOW KHHETHKHM Juii onmcaHus npotekanus | OIIK-1 31
nporieccoB. Ilpocteie u cioxsble peakumu. Mexanmsm peakmun. | OITK-2 V1
Ckopoctp peakuuu. KoHcranta ckopoctu. OxcnepumentaipHoe | OIIK 6 B1
oIpeieNieHue CKOpocTei

16 KuHernka HeoOpaTUMBIX FOMOTEHHBIX IponeccoB. Peakuuu Hynesoro, | OITK-1 31
IIEPBOrO U BTOPOr'O MOPSAKOB U UX KUHETUYECKUE YPABHCHHUS. OIIK-1 V1

OIIK-6 B1

17 Cnoxnble peaknuud. OcoOCHHOCTH KWUHETHKH THocienoBatenbHbix u | OITK-2 31

napanienbHbIX peaknuil. ConpspKeHHbIE Peakluu. OIIK-6 V1B1
OIIK1 B2
18 Hennsie peakmm. OcoOSHHOCTH KHHETHKH EMTHBIX PEaKIUii. OIIK-2 31
CBobonHbIC paguKaibl. Pa3BeTBIICHHBIC W HEPa3BETBICHHBIC IICTTHBIC OIIK-1 V1
MIPOLIECCHI. OIIK 6 B1
19 MonekynspHOCTb U MOPSIIOK peakiuid. [lapruansHeiit n oOmmi OIIK2 31
KMHETUYECKUI MOPSIA0K. DKCIEPUMEHTAILHOE ONPEEICHNE OPSIKOB OIIK 6 B1
peakiuii. OIIK 1 V1
20 Koaddumuent nonesHoro aeiictpus TemioBoit Mammisel. [ukn Kapao. OIIK-6 31
OIIK-1 V1
OIIK2 B1

21 OCo0EHHOCTH KMHETUKHU TeTEPOTreHHBIX MPOLIECCOB. OIIK-2 31
OIIK-6 V1B1
OIIK1 B1

22 3aBHCUMOCTb CKOPOCTH XMMHUYECKOH PEAKIIMU OT TEMIEPATYPBHI. OIIK 1 31
DHeprus akTUBallMU. Y paBHEHUE APpPEHUYCa U €ro aHaJu3. OIIK 1 VY1
DKCHEpUMEHTAIBHOE OIPEETICHIE SJHEPTUN aKTUBALUU OIIK 1 B1

OIIK-2 V1BI1

23 Teopus MONEKYISIPHBIX CTOJKHOBEHUII U €€ MPUMEHEHHE K OIIK2 31

OMMOIIEKYIIPHBIM PEAKIIHSIM. OIIK 6 V1
OIIK 1 B1

24 Teopus mHEpexomAHOr0  COCTOSHMA(AKTHBHPOBAHHOTO  Komiuiekca). | OITK2 31

OHTANBNUS U SHTPOMHS AKTUBAIUH. OIIK 6 Y1 31
OIIK1 B1

25 Teopus akTUBHBIX CTOJIKHOBEHHH U ee MpuMeHeHne k OumonexkyssipasiM | OITK2 31
peakuusiM. du3nueckuii CMBICT KOHCTAaHT B ypaBHeHMH Appenmyca c¢ | OITK 6 B2
TOUYKH 3PEHHUS TEOPUHU. OIIK1V1

26 Teopus akTUBHBIX LeHTpOB. OOBsICHEHHE HEKOTOpHIX KaTamuTtudeckmx | OITK-2 31
MPOLIECCOB € TOYEK 3pEHUsI MyJIbTUINIETHON TeopuH U Teopuu akTuBHBIX | OIIK-1 V1
aHcamOIeH. OIIK6 B1VY1

27 OcoOeHHOCTH KHHETHKH TeTeporeHHbIX peakiuid. [omorennsiii u | OIIK-6 31
rereporeHHslii katanus. Teopun katanuza. depmentaruBHbli katanu3 u | OIIK-1 V1
€ro 0COOEHHOCTH. OIIK2 B1

28 OO6mmas xapakTepuCTHKA PAaCTBOPOB. PaCTBOPBI HEAIEKTPOIUTOB. OIlK2 31
MesxxMoneKyspHbIe B3anMOJIeHCTBHS B pacTBopax. CriocoOb! OIIK 6 V2
BBIPAJKEHUS COCTaBa pacTBOPA. OIIK1 B1

29 WneansHple  pacTBOpHL. 3aBHCHMOCTH pacTBopuMocTH ra3oB ot | OITK2 31
JABJICHUS, TPUPOABI, TemmepaTypbl. 3akoH Payms. Ortkimonenuss ot | OITK 6 Bl
3aKkoHa Payns ¥ ux NpuyYMHBL OIIK 1V1




30 PactBops! ra30B B )kuAKOCTSIX. 3akoH I'eHpu. OIIK2 31
OIIK6 B2V 1
OIIK 1 V1
31 Temmneparypa KUIIEHUS U 3aMep3aHus pacTBOpoB. Kprnockonuueckas u OIIK2 331
30yNMHOCKOTTUYECKasi KOHCTAHTH U UX (QU3MYECKUI CMBICI. OIIK 6 V2
OIIK1 B1
32 Juarpamma cocTosiHHs BOJbL. KOJIHraTHBHBIE CBONCTBA PACTBOPOB. OIIK-2 31
OIIK-1 V1
OIIK 6 B1

33 Ocmoc. OcMoTHYECKOE AaBiIeHre. 3HaueHue ocMotrdeckoro aasinenus | OIIK-1 31

U1 OMOJIOTMYECKUX CUCTEM. OIIK-2 V1
OIIK6 B1

34 JuarpaMMmBel cOCTaB-JaBICHUE [1apa, COCTAB-TEMIIEPATYPA KUIICHUS. OIIK 6 31

3akons! Konoanosa. AzeorpornHsie cMmecu. [leperonka pacTBOpoB. OIIK 6 V1
OIIK 1 B1

35 MuxkporereporeHHsie npoueccbl. PepMEHTaTUBHBIN KaTalu3 U €ro OIIK 1V1

0COOCHHOCTH. OIIK 2 B1
OIIK 6 B1

36 Mo>xHO T BOCCTaHOBUTH Bogopoaom okcun meau (I1) m oxcun xamemus | OIIK 1 V1
MIPY CTaHAAPTHBIX YCIOBUAX, CCIIH AG® (xJIx/monp) : CuO -129,5; CaO | OIIK 2B1
-603,6; H,Oy -228,8. OIIK 6 V1

37 Cro rpaMMoB BoJibl, B3TOM tipu 45°C, mpeBpalieHsl B map ¢ OIIK1V1
temneparypoit 200°C. BEIUKCINTD U3MEHEHNE SHTPOITMU STOTO OIIK 2 B1
nepexo/a, eClii yaebHas TEmoTa ucrnapenus soasl npu 100°C — 2257 OIIK 6 B1
JIx/r. Y nenpHas TemioeMKocTh Bobl 4,187 JIx/T rpaf, yaenbHas
TEIUIOEMKOCTh BOJIsiHOTO mapa — 1,968 JIx/r rpa.

38 Onpezenure MOJSIPHYIO MAacCy HEU3BECTHOTO BelecTBa, eciu 0,582 r OIIK 1V1
ero mapoB npu Temneparype 35°C u gasiennn 750 MM pr. cT. 3anuMaror | OIIK 2 Bl
00BeM, paBHBIN 200 ML OIIK 6 B1

39 Brlpasure n3MeHeHne n300apHO-M30TEPMUYECKOTO ITOTEHIIMAIIA OIIK1V1
peakmmn:  2H,; + O,.= 2H,0, 4epes u3meHeHne H300apHO- OIIK 2 B1
M30TEPMHUYECKUX MMOTEHIIMAJIOB CAEAYIOIUX PEaKUi: OIIK 6 B1

2C0,,.=2CO0O, + O,;,
COF + HzOl" = COz,— + Hz,—

40 K kotiy ¢ Booit, naxomsueiics npu 100°C noasenu 8374 Ik rewiorel. | OIK 1 Y1
Haiitu KIT/] 1 MmakcumaiibHyto paboTy, KOTOPYIO MOXHO MOJYYUTb OT OIIK 2 BI
KOTJIa, €CJIM TeMIieparypa xonoauibauka 30°C. OIIK 6 B1

41 CKOJIBKO HY’KHO 3aTPaTUTh TEIUIOTHI, YTOOBI n30xopudyecku Harpets 60 | OIIK 1 V1
r asora ot 20 0 100°C? OIIK 2B1

OIIK 6 V1

42 Bo ckonbko pa3 cpenHsis KBaapaTU4yHas CKOPOCTh MOJIEKYJI BOJOpOJa OIIK 1 V1
Goutbllie cpeHel KBaJpaTHYHOM CKOPOCTH MOJIEKYJI OpPOMOBOIOPOIa OIIK 2 B1
IIPY OAVHAKOBBIX YCIOBUSX. OIIK 6 B1

43 ITockosbKy B COCTaB a30THOM KHCIIOTHI BXOJSAT a30T, BOJOPOA U OIIK 1 V1
KHCJIOPOJI, BECbMa 3aMaH4YMBO OCYIIECTBUTh PEAKLUIO MEXY a30TOM, OIIK 2 B1
KHCJIOPOJIOM U BOJOM, BOCIIOJIB30BABIINCH BEIIECTBAMMU, IIUPOKO OIIK 6 B1
pacnpoCcTpaHEeHHBIMH B TIPUPOJIE:

2N, (r) + 50, (1) + 2H,0 (1) = 4HNO3r (1)
B03MOHO 111 TIOTy4eHHE a30THOM KUCIOTHI HETIOCPEACTBEHHBIM
B3aMMOJIEHCTBHEM a30Ta, KUCIOpoaa u Boabl? OTBeT 000CHYyTE.
44 Ckonbko T caxapo3sl coaepxurcs B 100 r Boasl, €cay TOT pacTBOp OIIK1V1




3aMep3aeT IpH TOH xke TeMIreparype, 4To U pacTBop xaopuja kamus 0,1

OIIK 2 B1

Moutb/kT. Kaxkymasicst crernenp qucconuanuu 83%. OIIK 6 B1

45 [Ipn HOpMaNBHBIX YCIOBHUX MIOTHOCTH MeTaHa pasHa 0,7168 r/m. OIIK 1V1
KakoBa OyzeT IIOTHOCTB I'a3a pu TeMneparype pastoi -10°C. OIIK 2 B1

OIIK 6 B1
46 IIponecc anrOMHHOTEPMUU BBIPAKAETCS YPABHEHUEM OIIK 1V1
8Al +Fe;0, = 4A1,05 +9Fe +AH OIIK 2 B1
PaccunTath, CKOJBKO BBIIENUTCS TEIUIOTHI TIpH cropanun 2 kr tepmura | OITK 6 B1
(8A| +Fe304)

47 [Ipu u3yuenun kuHeTuku peakunu A + B +2D =F 6bu10 OIIK1V1
YCTaHOBIIEHO, YTO CKOPOCTb PEAKLUU NIPU YBEIUYECHUH KOHLECHTPALUU OIIK 2B1
A B 2 pa3a - Bo3pacTaerT B 4 pa3a, He 3aBUCHUT OT KOHLIEHTpaluu B u OIIK 6 V1
BO3pacTaeT B 3 pa3a npu yBeIUYeHUH KoHuIeHTpanuu D B 3 paza.
3anucath KHHETHYECKOE YPABHEHHUE U ONPEEeIUTh MOPSAA0K PEaKLUU.

48 Kaknm myrem MoxHO MOBBICUTH BeIx0x NO; pu peakumsx, uaymux o | OIIK 1 V1
YpaBHEHHUSIM: OIIK 2 Bl
2NO + O, < 2NO,, AH =-113 k/Ix OIIK 6 B1
N.O;, <« 2NO,, AH = 58,2 x/Ix

49 CMmech 13 IBYX MOJIel a30Ta, TPEeX MOJIEH KUCIOpoa U HEKOTOPOTO OIIK 1 VY1
KOJIMYEeCTBAa aMMHAKa MTPU 20°C u naBnenun 4-10° u/M® 3aunmaer oGbem | OIIK 2 Bl
401, BEIMHCIHTD YHCII0 MOJIEH AMMHAKa B CMECH I napLuaIbHOEe OIIK 6 B1
JIaBJICHUE KaXI0TO U3 ra3oB.

50 1. Bemucnute Temnosoit a¢dekr peakmmn  CH, + CO, = 2CO + OIIK 1 V1

2H; mpu MOCTOSTHHOM JJaBIICHUH U TIPH MIOCTOSTHHOM 00BEMe, eCITi OIIK 2B1
AH°(CO) = -110,6 kIxx; AH°(CO,) = -393,8 x/Ixx; AH°(CH,) = - OIIK 6 V1
74,9 xJIx.

Ix3ameH 7 CemecTp

1 Bydepubie pacTBopbl. VX 3HaYeHKE, CBOMCTBA, MPUMEHEHHE, OIIK 6 31
nonyuenue. Onpenenenne pH GydepHbIX pacTBOPOB. OIIK 6 V1

OIIK 1 B1

2 PacTBOpHI CHIIBHBIX AJIEKTPONNUTOB. IOH-MOHHOE B3aMMOAEHCTBHE. OIIK 6 31
OcHOBHBIE TIOT0XKeHUs Teopun [ Tokkens u J{ebaiisa. AKTHBHOCTD U OIIK 6 V1
K03 unneHT akTHBHOCTH. lOHHAsI cHita pacTBOPOB. OIIK 1 B1

3 DNEKTPONPOBOJHOCTH PACTBOPOB. 3aBUCUMOCTh 3JIEKTPOIPOBOAHOCTH OIIK-1 31
oT pa3BeneHus. [10JBI>KHOCTS HOHOB. AHOMaJbHAs MOBIKHOCTE HoHa | OITK-2 V1
Bogopoaa. Konaykromerpus. OIIK6 B1

4 Teopus 1eKTPONIUTHUECKON AUcconUay. [IpHunHBI B MEXaHU3M OIIK 1 V1
nucconuanuu. JIocTOMHCTBa U HEIOCTAaTKU Teopuu. M3oToHNuecKuit OIIK2 B1
K03 PuImeHt. OIIK -6 Y2

5 Ckauk¥ MOTEHIMAIOB Ha rpaHuile ¢a3. PaBHOBECHBIC DJIEKTPOIHbBIE OIIK-1 31
noTeHuaibl. BoopoaHas mikana 31eKTPOIHBIX TOTEHIIUAIOB. OIIK-2 V1
CranpapTHBIE 3JIEKTPOAHBIE TOTCHIUANBL. DJISKTPOXUMHYCKUH PSIl OIIK6 B1
HaIpsHKEHUN METAIUIOB U €r0 aHAJIu3.

6 OO1mas XxapakTepHUCTHKA 3JIEKTPOXUMHIEKHX MPOLIECCOB. OIIK1V1




TepMO,HI/IHaMI/I‘ICCKI/IC COOTHOLICHUA MCIKAY 3.4.C. U XUMHYECKOMN

OIIK 2B1

sHeprueil. YpasHenne Hepacra. Pabora ranmpBaHUYEeCKOT0 dJIeMEHTa OIIK 6 V1
7 Camonpon3BoIbHOE BO3HUKHOBEHHE IEKTPUIECKOr0 3apsiia Ha OIIK 6 31
TTOBEPXHOCTH TBEPIOTO Tela. JIBOMHON 3IIEKTPHICCKHUN CIIOH U €T0 OIIK 6 V1
CTPYKTYpa. DIEeKTPOKUHETHIECKHUH ([13eTa-ITOTCHITHA) OIIK 1 B1
8 Onextponus. 3aKoHbI AneKTpon3a. OcobeHHocTH 3nekTponusa Bogabix | OIIK 1 V1
PacTBOPOB H PACIUIABOB IEKTPOIUTOB. 3HAUCHUE IJICKTPOIIH3A. OIIK 2 B1
OIIK 6B1
9 DNEeKTPO/IbI IEPBOTO U BTOPOTO POAa. OIIK1B1
OIIK 2 B1
OIIK6 V1
10 T"a3oBble anexTpoasl. BogopoaHsli, KHCIOPOIHBIHN 31€KTPOS,. OIIK 1 V1
OIIK 2 B1
OIIK 6 B1
11 MoHoceneKTuBHBIE 3NEKTPOABIL. OIIK1VY1
OIIK2 B1
OIIK-6 V1 31
12 OKHCIUTENBHO-BOCCTAHOBUTEBHBIE ANEKTPOAbl. XUHTUAPOHHBIN OIIK1Vl1
SIEKTPOA. OIIK 2B1
OIIK 6 V1
13 Knaccudukarus 3MeKTpOXUMHYESCKIX TIETICH. OIIK1VY1
OIIK2 B1
OIIK -6 V1
14 KomMneHcanoHHbIi METOI U3MEPEHUS 3.11.C. TATbBAHUYECKOTO OIIK 1 V1
JJIEMEHTA. OIIK 2B1
OIIK 6 V1
15 Honomerpus. DnekTpoxuMudeckuit Mmeton onpeaeneHus pH. OIIK 1V1
Onextpoast i pH-metpun. [loTeHIIMOMETpUYECKOE TUTPOBAHUE. OIIK2 B1
OIIK-6 V1
16 [Tonspu3zanus 31€KTPOAOB MPHU MPOXOXKACHUH IJIEKTPUUECKOTO TOKa. OIIK 1 VY1
Ilepenanpsbxenue nepexona. Y pasuenue Ipaeit-I' pysz-Doabmepa. OIIK 2 B1
VYpasuenue Taders. OIIK 6 B1
17 [Nepenanpsixenne auddysnu. [penensusrii Tok. [lonsporpadmus. OIIK 1 VY1
OIIK 2B2
OIIK 6 V1
18 OnexrpoxunHernueckue sapiaeHus. Onbsitel O.@. Peiicca. Dnextpoocmoc OIIK 6 31
u anekTpodopes. DekrpodopeTryeckast MOABUKHOCTD. [[0TECHIIAABI OIIK 6 V1
teuenus: (3pdexr Keunke) u ocenanus (3pdexr Jopna) OIIK 1 B1
19 XuUMHYECKas U JIEKTPOXUMHUUECKAs] KOPPO3Hsl METAJLIIOB. OIIK 1V1
Krnaccudukanus koppo3noHHbIx mopaxeHuit. Kopposus ¢ kucnopoanoi | OIIK 2 B1
Y BOJOPOAHOU Jenoisipu3anue. OIIK 6 B1
20 [TaccuBHOCTH MeTauTOB. Teopun nmaccuBHOCTH. MeToabl 60pEOEI ¢ OIIK 1V1
KOppO3UeH. OIIK2 B1
OIIK-6 V1
21 [ToBepXHOCTHBIE SIBIEHUS HAa TPAHULE KUAKOCTb-Ta3, JKUAKOCTb- OIIK 1 V1
JKUJIKOCTB. [IOBEpXHOCTHOE HATSHKEHUE U CIIOCOOBI €T0 ONPEICIICHUS. OIIK 2 B1
Kanunnspuele sBnenus. CMauuBaHue U pacTeKaHue. Y CIOBUS OIIK 6 B1
CMa4yMBaHMs U PaCTEKaHUsI
22 duznueckas agcopOIys, XeMocopOuus. AncopOIys Ha HOBEPXHOCTH OIIK1V1
XKHUIKOCTH. YpaBHeHue [ m66ca u ero aHamms OIIK 2Bl
OIIK 6 V1
23 AncopOrust ra30B Ha TBEPIBIX Tenax. AncopOenTsl. Teopus OIIK 1V1
MOHOMOJIEKYJISIpHOH ancopOrun JleHrMiopa. YpaBHEHHE U30TEPMBI OIIK 2 Bl
Jlenrmiopa. Ypasuenue @peitHamxa. OIIK 6 B1




24 W3bupatensHas ancopOiust u ee Ouonornyeckoe 3HaucHue. OOMeHHas OIIK 1 V1
ancop6mms. Xpomatorpadwus. [lomumonekymsapraas agcopomms. Teopuss | OIIK 2B1
Bpynayspa-Ommera-Teiinopa (BOT). OIIK 6 V1

25 OnTryeckre CBOWCTBA TUCTIEPCHBIX cHCTeM. PaccesHue cBera. OIIK-2 31
Ypasuenue Panes. Onanecniennns. Konye TuHans B KOITOHTHBIX OIIK-6 V1B1
pacTBopax. OIIK1 B1

26 CycneH3un 1 MX OCHOBHBIE OCOOCHHOCTH. OIIK 2 31

OIIK 6 B1
OIIK 1 V1

27 Juddysust BBICOKOIUCTIEPCHBIX KOJIOUAHBIX YacTull. Koaddunnent OIIK-1 31
muddysun. [epseiii 3akoH Puka. CBsA3b CpeHEKBAAPATUIHOTO OIIK-2 V1
CMelIeHHs 4acTHLBI ¢ K03 duunenToM nuddysun (ypaBHEHHE OIIK6 B1
OliHITeitHa)

28 JucneprupoBanue — criocoO MoJry4eHus JUCIEPCHBIX CUCTEM. OIIK1V1
CaMoTIpon3BOIIEHOE AUCTICPTHPOBAHNE THODUITBHBIX H OIIK 2 B1
HECaMOIIPOU3BOJIEHOE IHCIIEPTHPOBAHAE TNO(GOOHBIX CHCTEM. OIIK 6 Bl
TepMmoanHaMuKa MPOLECCOB AucneprupoBanus. OCHOBHBIE CITOCOOBI
JMCTIEPTUPOBAHUSL.

29 Muuenna u ee cTpoeHue OIIK 2 31

OIIK 6 B1
OIIK 1 V1

30 OMyJIBCUM U UX TUIBL. ArperaTuBHasi yCTOIHUNUBOCT 3MYJIBCHI. OIIK 6 31
MeTobl OTy4YeHHs U pa3pylIeHus SMyabcHi. bruongorunyeckoe OIIK 6 V1
3HAYEHUE IMYJIbCHM. OIIK 1 BI

31 Kakue nporeccs! NpoTeKaroT Ha AIEKTPOAAX NMPU MPOXOKICHUN OIIK-1 31
3JEKTPUYECKOT0 TOKa YEpe3 pacIulaB U pacTBOp T'MAPOKCH]Ia HATPHSL. OIIK-2 V1

OIIK6 B1

32 [Ipu paduHMpoBaHNN Meau U3 pacTBOpa BeAesercs 338 T menu npu OIIK 1 VY1

nponyckanun 300 A-4 anextpudecta. ONPeaenuTs BBIXO MO TOKY. OIIK 2 B1
OIIK 6 B1

33 Jist monmy4eHust KOJUIOMAHOTO pacTBopa cyibdara 6apus K pacTBOpY OIIK 1 VY1
BaCl, ¢ Cm(BaCl,) = 0,005 moub/1 1 o6bemom 10 mur gobaBumm 20 mit OIIK 2B1
K,S0,4 ¢ Cm(K,S04) = 0,002 mMonb/n1. YKaxkuTe: OIIK 6 V1

e Meron 1 crioco0 MOTydeHHUs KOJUIOMJHOTO PacTBOpa.

e [lorennmanobpasyromme HOHBI, TPOTHBOUOHBI.

e  @opMyy MHUIIEIUIBL, HA3BaTh €€ COCTaBHBIE YaCTH.

e  3Hak 3apsjaa 30Jsl.

e K xakoMy 371eKTpoay OyAeT nepeMeniaTbesl IuciepcHas dasa
pH 3JIeKTpodopese.

e  Kakoii non snexrponuta KNO; BEI3BIBAaCT KOAryJIsIUIO 307157

34 [oTeHman HUKEIEBOTO 3JIEKTPO/Ia B PACTBOPE CyiIb(aTa HUKEIS Ipr OIIK 1 VY1
25°  —0,275 B. BLIYHCIUTL aKTHBHOCTH HOHOB HUKEJS B PACTBOPE. OIIK 2 B1

OIIK 6 B1

35 OnpenenuTs MOISPHYIO KOHIIEHTPALUIO THAPOKCHIA aMMOHUS , €CIIU OIIK1V1

pH =10, a crenens mucconumanuu 20,4%. OIIK 2 B1
OIIK 6 B1

36 DJIC snementa Hg | HG,Cly, KCliye | | CUSO, (2,=0,5) [Cumpn 25°C | OIK 1 V1
paBHa 0,083 B. OnpeaenuTs NOTEHIMAT MEAHOTO AJIEKTPOIa U OIIK 2B1
HOJIYYCHHYIO BEIUUYMHY CPABHUTD C BHIYMCICHHOM. OIIK 6 V1

37 Jlas! snextpoast Zn/Zn” (a=0,3) u Mn/Mn”* (a = 0,5). Berancins ux | OIIK-1 31
notermaisl 1 JJC snemenTa. 3anucarh cXeMy TaJbBaHHYECKOTO OIIK-2 V1
3JIEMEHTa U yPaBHEHUS JIEKTPOIHBIX peaKIuit OIIK6 B1

38 CKOJIBKO BPEMEHH HaJI0 MPOITyCKaTh TOK CHiIoN 1 A depes pacTBop OIIK1V1




HUTpaTa cepeOpa, YTOOBI TOKPHITH MPEIMET, OBEPXHOCTH KoToporo 150 | OIIK 2 B1
em” coem 0,01 mm. TTnotHOCTH cepebpa 10,5 r/em®. OIIK 6 B1

39 Hanmcats Gpopmysty Mumesmst cyis¢huna Maprasia, moIydeHHYIO OIIK 1V1
cmentenreM 5 M 0,11, Mn(NO3), 1 5 M 0,054, Na,S. OIIK 2 B1

OIIK 6 B1

40 IIpu 25° oac snementa Ni | NiSO, (a, = 0,05) | | KCle, Hg,Cl, | Hg OIK 1 Y1
pasna 0,532 B. [ToTeHnnan HaCHIIEHHOTO KAJIOMEIHHOTO JIEKTPOaa OIIK 2 B1
0,2438 B. Onpenenuth MOTEHIMA HUKEJIEBOro 3j1ekTpona u cpasuuts ¢ | OIIK 6 Bl
BBIYHCIICHHBIM IO (opMyIIe.

41 Boraucnnts H30TOHNYECKUH K03 (QUINECHT U KaXKyIIYIOCs CTETICHb OIIK 1 V1
JIMCCOLIMAIINYU COJIH, €CIIH PAacTBOP, COAepKaIIUi B Bojae Maccoit 100 r OIIK 2B1
cynbar HaTpus Maccoii 2,25 r, kunut npu Temmneparype 100, 186° C. OIIK 6 V1
D0ynurockonuieckas KoHcTanTa Bojbl 0,512,

42 B tpu kon6b1 Hanuto o 100cm® 30515 Fe(OH)3. UToGbI BEI3BATE SIBHYIO OIIK 1 V1
KOAr'yJISILHIO 301151, OTPeOO0BaIoCh 100aBUTH B MepBYo Koaoy 10,5 OIIK 2 B1
em/u KCI, Bo BTOpYIO — 62,5 o 0,011 Na,SO,, B Tpetsio — 37,0 OIIK 6 B1
em® 0,0011 NagPO,. Beraucints TOPOT KOAryJIsiUU U ONPEJEIIUTh 3HAK
3apsizia YaCTHII 3071

43 [Ipu mpoxoskaeHNN TOKa Yepe3 pacTBOp eAKoro Harpus B TeueHne 2 muH | OIIK 1 V1
BBLAEIMIIOCH TIpU 18° 1 naBinenuu 740 MM pt cr 30 o’ BOZOpOJA. OIIK 2 B1
Kakosa cuna Toka? OIIK 6 B1

44 JlaBnenue napa Boas mpu 90° C paBHO 526 MM pr. ct. [pu pactBopenuu | OIIK 1 V1
B 100 r Bozsl 3,4 r BaCl, naBnenue napa nonusuiiocs Ha 3,85 mm pt. c1. | OIIK 2 B1
OnpenenuTh KaKXYIYIOCs CTENeHb TUCCOIUAIINU. OIIK 6 B1

45 Hanbt snexkrpoast AG/AgNO;(a.=0,1) u Ag/AgNO;(a,.=0,01). OIIK 1 V1
CocTaBuTh CXeMY raJlbBAHMUYECKOTO dJIEMEHTA. OIIK 2B1

OIIK 6 V1

46 3outb Honua cepedpa MoIydeH IpH MOCTETICHHOM 100aBICHNH K OIIK-1 31
20cm® 0,011 pactsopa KI 15¢m® 0,2% - Horo pactBopa HETpara OIIK-2 V1
cepebpa. Hanmcats popMyIry MHIIEIDIB 00pa3yIOIIETrocs 3001 U OIIK6 B1
OTIPEJIETINTh HAIPaBJICHNE JBIDKEHNUS YaCTHIL €T0 B 3JIEKTPUIECKOM
none. [InoTHOCTH pacTBOpa HUTpaTa cepedpa MPUHSITH PaBHOM €ANHHMIIE.

47 3outs xJIOpH A cepedpa MosrydeH cMeleHneM paBHbIX 00bemoB 0,0095M | OIIK 1 V1
KClu 0,0121. AgNO3. Kakoit u3 snekrponutos: Kz[Fe(CN)g], OIIK 2 B1
K4[Fe(CN)g] nmu MgSO, Gyzner 06:1a1aTh HaUMEHBIIEH OIIK 6 B1
KOaryJupyromei cnocobHoCThI0?

48 Beruucauts pH pactBopa 6en3oiinoii kucnotsl (C=0,1 Momb/i), ecnu OIIK 1 V1
K,=6,27 107, OIIK 2B1

OIIK 6 V1

49 Jlanst snextpoast Zn/Zn”* (a = 0,3) u Mn/Mn** (a = 0,5). Beraucnts ux | OTIK 1 V1
MOTEHIMAIBI U HJIC 3JIEMEHTA. 3allucaTh CXEMY rajlbBaHUUECKOrO OIIK 2 B1
SJIEMEHTA U YPaBHEHUsI ANEKTPOJHBIX peakuil OIIK 6 B1

50 Jlausi anextpoast Cd/Cd™ u Zn/Zn™ (ascq™ zn> = 1). Beraucauts ux OIIK 1 V1
HNOTEHIMAMIBI, 3AC JIEMEHTA. 3aUCaTh CXEMY raJIbBaHUUECKOrO OIIK 2B1
3JIEMEHTA U HAIMCATh JJIEKTPOJHBIE PEAKLIUU. OIIK 6 V1




MOKA3ATEJA U KPUTEPUU OLNIEHUBAHWSI KOMIIETEHIIUIA
(IIkanbl oleHNBAHMS)

Pe3ynpTaThl BRINOIHEHUS 00y4arOIIMMCS 3aIaHU HAa dK3aMEHE OLEHUBAIOTCS
IO IIKaJIE - O MATHOAJUIBHOW LIKaJIE.

B ocHOBe OlLEHHMBaHMS JE€XKAT KPUTEPUHU MOPOTrOBOTO U IMOBBIIMIEHHOTO YPOBHS
XapaKTePUCTHK KOMIIETEHIIMM WJIM HMX COCTaBJSAIOUIMX YacTeil, (opMUpYEeMBIX Ha
y4eOHBIX 3aHATUAX 10 Aucturinae (Tabnuma 2.5 padoyeit mporpaMMbl TUCHUILUIHHBI).

«OtanaHoy (5) / «3a4TE€HO» — OIEHKA COOTBETCTBYET MOBBIILICHHOMY YPOBHIO
U BBICTaBJISIETCS O0yUaIoIEeMycs, €ClIi OH TIIyOOKO M MPOYHO YCBOMJ MPOrPaMMHBIN
MaTrepual, HCUEpIbIBAIOIIE, IOCIEI0BATENBHO, YETKO M JIOTUYECKH CTPOWHO €ro
U3JIaraeT, yMEeeT TECHO YBS3bIBAaTh TECOPHUIO C MPAKTHKOW, CBOOOTHO CIPAaBISETCS C
3aJayaMH, BOIPOCaMU H JPYTHMH BUJAMH TPUMEHEHUS 3HAHWUN, MpPUYEM He
3aTpyAHSIETCS C OTBETOM IpU BUAOU3MEHEHUHM 3aJaHHil, UCIOJIb3yeT B OTBETE
Marepuans MOHOTpaUYEeCKON JUTEpaTypbl, MPAaBHJIBHO OOOCHOBBIBAET IPUHATOE
pellleHue, BJIaJEeT pPa3HOCTOPOHHUMHU HABbIKAMHU U IpPUEMaMH  BBINOJIHEHUS
MPAKTUYECKHX 3a]1au.

«Xopouio» (4) / «3a4TeHO» - OLIEHKAa COOTBETCTBYET MOBBIIEHHOMY YPOBHIO U
BBICTABJIAECTCA OOydYaroleMycsi, €CllM OH TBEPJO 3HAET MaTepuai, rpaMOTHO U IO
CYILIECTBY M3JIaracT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE HA
BONPOC WJIM BBINOJIHEHUM 3aJlaHUM, TPaBUIbHO NPHUMEHSAET TEOPETHUECKUE
MOJIOKEHUSI TPU PELIEHUM TMPAKTHUYECKUMX BONPOCOB W 3aJay, BJIaJEeT
HEOOXOUMBIMU HABBIKAMU U IPUEMAMH UX BBITIOJTHEHUS.

«Y 1OBIETBOPUTENBHO» (3) / «3aUTEHO» - OLEHKA COOTBETCTBYET OPOTOBOMY
YPOBHIO U BBICTABIISIETCS] 00yYarOUIEMYCsl, €CJIM OH UMEET 3HAHUS TOJIBKO OCHOBHOTO
Marepuana, HO HE YCBOWJ €ro Jerajeil, JOMyCKaeT HETOYHOCTH, AEMOHCTPUPYET
HEJI0OCTATOYHO MpaBUJIbHBIE (bOopMyIUPOBKH, HapyleHuss  JIOTUYECKOH
MOCJIEIOBATEILHOCTH B  M3JI0KEHWU MPOrpaMMHOTO MaTepHalia, HUCIHBITHIBAET
3aTPYJHEHUS MPU BHIMOJIHEHUH TPAKTUUYECKUX PadoT.

«HeynosnerBoputenbHo» (2) / «HE 3auT€HO» - OLIEHKA  BBICTAaBIAETCSA
oOyuarolemycs, KOTOpbIi HE JOCTUTaeT IOPOroBOTO YpPOBHS, JAEMOHCTPUPYET
HENOHUMaHUE MpoOJIeMbl, HE 3HAET 3HAYUTEJIbHON YaCTH MPOrpaMMHOI0 MaTepuaa,
JIOMYCKAeT CYILIECTBEHHbIE OMIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPYyAHEHUSIMU
BBITIOJHSIET MPAKTUYECKUE paOOTHI.



